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Y3BEKYHA HAWPUTA CY3 BOLIN

Maluxyp coBeT MexaHuknapugaH 6upu W. B. Melwlyepcknii acoc con-
ran «Haszapuii mMexaHwkagaH Macananap Tynnamm» 1914 iungaH 6ownab
pyc TMAnga Hawp ~“uauHa 6owunarat.

«TynnaMmHUHI» GMPUMHYM pycya Hawpura KUpUTUAraH MacananapHu
N.B.Accyp. B.A.BaxmatbeB, WN.N.BeTkoBCckuit, A.A.MopeB, K.M.[ly6sra,
A.M. NapnoHos, W.B. Mewuepcknii, B.®. MaTkuesny, E.JI. Hwukonan,
K 3. Pepux, 4./1.Tarees, B.B.TaknuHckuii, C.IM.TumoweHko, A.N.Tygao-
poeckuid, A.M.paHgep-®nnt, A.K.®egepmaH, B.[.LLlatpoB Ba 6oLIKa-
nap Ty3uLUTaH.

TYnNamMHUHT YH OUPWHYKW, YH TYPTUHYWM, YH ONTUHYKW, YTTU3 UK-
KMHYM Ba YTTM3 6GellMHYM pycya Halipfiapura Karta ysrapuwnap Kuapu-
TMNAW; 6VMp KaH4ya AHrM Macananap, AHrM naparpad Ea 606nap 6unaH
TYNAMPUNAM; Ma3MyHaH 3CKMpraH macananap 4yvkapwb nawnaHgu. byHpa
M.N.Akumos, M.WN.baTtb, B.H.bepr, H.B.byTeHuH, H.C.Babuwyesny,
I1.K. TopuuH, .10 OxaHanugse, HO.B. AonroneHko, H. A. lokyuyaes.
B. /1 KaH, A.C.Kenb3oH, M.3.Konosckuii, tO.I'. KopHunos, H.N.NgenbcoH,
W.B.lnswuy, A.N.Nlypbe, K.B.Menukos, [O.P.MepkuH, E.K.MuTtpo-
nonbckuiti, H.H.HayronbHas, [.W.Hento6uH, H.M.HepoHoB, E.N.
Hukonaun, B.®.MekuH, T1.H.CemeHoB, A.A.CMupHOB, B.A.CMONbHU-
koB, C.A.CopokoB, K.N.CtpaxoBuy, M.J1.®dpaHK, A.N.X0NOLHSAK,
A.N.Uumnos, A.N.Yekmapes, ®.I.LLUmnaT Ba 60w anap MILTUPOK 3TraH-
nap.
p1\a|7|Ta nwnadrad Hawpnapga A.W.J1lypbeHUHr Xusmatnapu KaTtTagup.
CCCPga 1980 iwun 1 aHBapfaH Xopuii aTunraH Ysapo WkTtucogmii
Epnam KeHrawwm ctaHgaprn (CT C33 1052-78) ra mocnab yTTus 6Ge-
WMHYM pycya Hawwpuia macananapfaru kattanuknap Xanuapo 6upnuknap
cuctemacn (CW) ra yTkasungu Ba KynnaHma Ty6aaH KaliTa  WLWNaHAW.
Maskyp y3bekya Hawp «Tynaam» HUHF  YTTU3 ONTWHYM  pycya Hawpu-
HUHI napXXumacugaH ubopan.

Tapxyma Ba Kuno6 MasMmyHW Xxycycuparum (uKp-mynoxasanapuHrmsHu
«YMTYBUM» HAWPUETUTA HOOOPULLMHIUZHU CypaiMu3.

Tap>XumoHnap:

Y3CCP ®A akagemurn B.K. Lobynos,

LLU.H. Xa6ubynnaes,
.3. Drambepaues.
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BUPNHUYWN BYNTUNM
AATTL, XNCM CTATUKACHK

| BOb

TEKUCNVUKAATU KYUNAP CUCTPMACU
1-§. bup Typpy um3n”™ 6yinab TabCcup MAyBUM Kyunap

1.1. BupuHuHr opupnanrn 10 H, MKKMHYMCKMHUKM 5 H 6ynraH wKkuTa
TOW HO™NOPU yuum Ky3panMac HyKTara OUpUKTAPUATraH apOHHUHI WKKK
HyKTacura kKarTacu KuuurmgaH HacTpoil umnmb ocunraH. AP OHHWHT
TOPTUAML Ky4napyu aHW"NaHCUH.

XKaso6: 10 H Ba 15 H.

1.2. ByKcup KeTMa-KeT y/iaHraH KaTTa-KM4MK ydta 6apXaHu TOpT-
MOBAa. ByKcup BUHTUHWHI TOpPTWW Kyuu wy nanTtga 18 kH ra TeHr.
CyYBHUHI OYyKCMp Xxapakatura “apwunumrn 6 kH ra TeHr; CYyBHUHI 6u-
PUHYM, MKKUHYM Ba YYMHUYM Gap)kanap Xapakatura uapluMauru, Moc pa-
Buwpa 6 kH, 4 kH Ba 2 kH. bapxanapHu 6up-6bupnapura Ba Oyk-
cupra ynaw y4yyH ONUHraH apuoH 2 kH  uy3yBuM  Kydra Xas(cu3
ungarign. Arap 6ykcup Ba 6apxkanap TYppu YM3UKIW Ba TEHT YMYOBAW Xa-
pakat kwnca, 6ykcupgaH 6upuHYM Gapxkara, 6UpuMHUM HapXafaH WKKUH4YM
H6apxxara Ba MKKMHYM Gap)kafaH yuumH4UM Gapxkara HedtagaH ap:\oH TopTuL
Kepak *

XKaBob6: 6, 3 Ba 1 apKoii.

1.3. Opupnurn 640 H 6ynraH ofam LWaxTaHUHT Tybuaa Typubaw;
Ky3panmac 6nokfgaH yTkaswnraH apuoH épgamu 6wunaH 6y ogam 480 H
IOKHM ywnab Typagu. 1) Ogam waxTa Tybura ~aHpan 6ocum Kypcatagu?
2) by ogam ap™ou éppammga Kynu 6unaH b"aHYa OKHM ywnab Typa
onagun?

Xaso6: 1) 160 H; 2) 640 H.

1.4. Toe3q Typpu YM3MKIM TFOPU3OHTaN Kynga ysrapmac Te3nK 6u-
NaH  X,apakatiiaHagy; MOe3fHWHI  3/1eKTPOBO34aH Tawuapu  Opupanuru
12 m103 KH. Arap nO0e3gHUHr XapakaTtura OyfaraH KaplwwuinmK YHUHT
penbcra KypcataguraH 6ocuMuHuHT 0,005 kucmura TeHr 6ynca, 3M1eKTpo-
BO3HWHI TOPTULL Kyun K" aH4a?

>Kaso6: 60 kH.

1.5. Maccaxup noesau 3nekTposos, 400 kH orupnukgarn 6arax Ba
roHn Ba xap 6upn 500 kH orupnukparm 10 Ta naccaxup BaroHufaH
néopat. Arap noesj xapakatura OynraH "aplivavkK noesf OrupiuruHUHT
0,005 Kkucmura TeHr 6ynca, BaroH TOpTUMAapW LaHgai Kyd 6unaH Top-
TUNaAM Ba 3M1eKTPOBO3HLIAF TOPTUW Kyunm "aHua Oynagn? MacanaHu
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eumllaa MNOEe3AHWHI XapakaTMHW TeKWC XapakaT Ba .“apakarra. OynraH
LapWwuavK Kyynapy BaroHfapapo YMapHWHIE  OruMpavknapura nponopuuo-
Han Tab;cMMnaHraH ae6 'abyn “MIUHCUH.

XKaBo6: ONeKTPOBO3HUHI TOpTMW Kyun 27 kH, Tn= 2,5 kKH,
T0=2-2,5 kH Ba ("yiin wvHpAekc anekTpoBo3daH 6ownab BaroH-
MMUF  HOMEPUHW Bunampagn).

2-8. TabCup 4uM3MKnapu 6mp Hy”~Taja Kecully3uu Kyudnap

2.1. MyHTazam ontubypyak Mapkasura mukgopnapy 1, 3, 5, 7, 9 Ba
11 H 6ynraH Ba KynbypyakHWHI yunapura apab nyHanraH kyudnap v$-
lMunradH. TeHr TabCMp 3TyBYM Ba MYBO3aHAT/IOBUM KYUYHUWUT MULAOPK Ba
AyHaNMLWMN TOMUICKH.

XKago6: 12 H; MyB03aHaTNIOBYM KYUHWHT RAyHanuwim 6GepunraH 9 H
AW Kyy WyHanuwuvra “apama-uapumngmp.

2.2. 8 N m Kyy xap 6HpM 5 H pgaH 6ynraH WKKATa Kydra axpa-
THACUH. LYy Ky4HM 6upn 10 H, ékm 15 H, ékm 20 H pgaH Ba Xo-
KasofjaH mbopaT WMKKMTa Kydra axpatuw MyMKuHMu? 100 H paH
bynraH WKKuTa Ky4dra-uum?

XKaBo6: Arap Talwkun 3aTyBumnap WyHanuwnapu 6GepunmaraH 6ynca,
axpaTul MYMKWH.

2.3. Topu3oHTra a = 45° 6ypyak ocTuga opraH cTponuna oépu 6yi-
na6 Q= 2,5 kH kKyu Tabcup umnagu. by “onga ropmsoutan TYCUH Oyii-

nab uaHgaii S 3ypuuuw naigo 6ynagu Ba BepTMKan iyHanuwga [esopra

uaHgan N Kyy Tabcup YMnagw?

»XaBob6: S = N = 1,77 kH.

2.4. Typpy KaHa/HUHT KWproknapu 6yiinab ysrapmac Te3nuK 6unaH
IOPYBUM MKKW TPaKTOp KaHangary UaliMkHUW WKKW ap™oH 6unaH TopTub
6opagn. Ap”OHNApHUHT TopTMAMW Kyynapn 0,8 kH Ba 0,96 kH ra Ba
ynap opacmgaru 6ypyak 60° ra TeHr. Arap Kaliul KaHafHWHF ~upro”na-
pura napannen paeuga XapakaTfiaHca, KaWiMKHUHI “apakatv Ba’Tuga
YHra CYBHWHI KypcaTaguraH Papwwnaurn P Ba apkoHnap 6wunaH Kuprou-
nap opacupa ocun 6ynysum a Ba P 6Gypuaknap TOMMUICUH.

XKago6: P = 1,53 kH; a = 33° 0= 27°.

2.5. MpyxnHann yyTta TaposuHUHr A, B Ba C 3"anuanapy ropusoutan
TaxTara “ysranmac "“mamb6 ypHatuaraH. Tapo3uHWHI 4YaMo™Mnapura yyTa

2.3- macanara 2.5- macanara 2.(3- macanara
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apkoH 6ornaHraH Ba ynap ToOp-
™Mnmn6, 6up D TyryHra 6upuk-
TupunraH. Taposunap 8, 7 Ba
13 H kypcatagn. Pacmpa Kyp-
caTunraHn Kabw, ap”OHNapHWHT
MyHanuwnapn opacuga  Xocun
béynraH a Ba p 6ypuyaknap ToO-

MUMCUH.
Xago6: a= 278° 0=
2.7- macanara 32,2°.
2.6. Owupnuknapn 3bTN6OP-

ra onuHmainguraH AC Ba BC
CTepXeHnap 6up-6upn Ba BepTMKan feBop 6wunaH LapHWpnap BOCUTacU-
fa ovpukTupunrad. LapHupan C 6ontra 4 =1000 H BepTukan Kyu
Tabcup “wnagu. Arap cTepxeHnap 6wnaH geBopopacuparu bypyaknap
a= 30m Ba P = 60° 6ynca,wapHupnm C6oONTracTepXXeHIapHUHT
KypcataguraH peakumsanapu adLyraHcuH.

XaBo6: 866 H, 500 H.

2.7. OngnHrn Macanagarn kabu, a, 6 Ba B pacmnapga 6Gup-6upw,
lmn Ba fesopnap OunaH LwapHWpnap BocuTacuga OUPUKTMpUAraH crTep-
XeHNap cxema Tap3uga TacBupnaHraH. B, F Ba K wapHupnn 6ontnapra
Q'= 1000 H 10K ocuiraH; CTepXXeHMap OrMpAUKNapuHKU Xucobra onmai,
Ayiingarn Jonnap yuyyH ynapgaru 3ypuMwnap aHu™IaHCuH:

a) a — P = 45°%

6) a = 30° p= 60°

B) a = 60°; p= 30°

XaBo6: a) = 52= 707 H; 6) S1= 577 H; S, = — 1154 H*;
B) 5,= — 577 H; S2= 1154 H.

2.8. Kyua ¢oHapn ABC TpoCHUWHr ypTtacuparn B Hy” Tara ocunrad,
6y TPOCHMHI yunapu 6up ropusoHTanga TypyBuu J1 Ba C wunmo”napra
WNnHraH. Arap ®QoHapHuHr orupaurn 150 H, 6ytyH JIBC TpPOCHUWHT
y3yHaurn 20 M Ba (hoHap ocunaraH Hy TaHWUHr FOpWM3OHTandaH nacanuiu
BD —0,1 ™ ra TeHr 6”7nca, TpocHuHr AB Ba BC kucmnapugaru

7\ Ba T2 TapaHrMK Ky4napu TOMWACUH. TPOCHWHI OrMpanry  xucobra
O/MHMACVH.
»XaBob6: T1l=T2— 7,5 kH.

2.8- macanara 2.9- macanara 2.10- macanara

* MUHYC MLIOpa CTEPXEUHUHT CUKUAWG TypraHuHu 6unavpagu.



2.11- macanara 2.12- macanara

2.9. Ornpaurn 300 H 6ynraH kyya (oHapu AC ropusoHTan cTep-
XeHb Ba BC Tuprak épfamn 6unaH BepTukan ycTyHra ocunraH; AC= 1,2 m,
HC =15 m. AC Ba BC ctepxeHnap A, B Ba C Hy”Tanapfa LWapHup-
nap 6unaH 6upktupuarad. CTepXeHNapHWHT OrMpavKnapuHu “~ucobra on-
MmN, ynapgarn S, Ba S2 3ypumwwinap TOMWICKH.

>KaBo6: = 400 H, S2= — 500 H.

2.10. Orupnurm 20 H 6ynraH 3nekTp namna AB wHypga wwunra
ocunraH Ba KeiimH BC apk<oH 6wunaH pgesopra TopTu6 ~yiimnraH. bypuak

a 60° Ba 6ypuak j3= 135° pge6 onmb, AB wWwHypHuHTr T n, BC ap”oH-

uanr Tc TapaHrnukK Kyynapy aHu™naHcuH. LLUHyp Ba ap”OHHWHI orup-
NHKNapU Xuncobra o/IMHMAaCUH.

>XaBo6: Ta — 146 H; Tc — 10,4 H.

2.11. Mauta kpaHn AB cTpena Ba CB 3aHxupgaH ubopat; AB
cTpena Mmaytara A wapHup Eocutacupa O6upukTupuaraH. CTpenaHuHr B
yukra P — 2 kH ok ocunraH; 6ypuyaknap: BAC = 15°, ACB = 135°
CW 3aWwxupgarm T TapaHrnuk kKydnm Ba AB cTpenagarm Q 3ypukuul
anHKIAHCKH.

>XaBo6: T= 1,04 kH; Q= 2,83 kH.

2.12. Tornapga “ypunraH Temup Wynga WyJHUHT fdapa uuauparm 6up
[\[[cmn paempa KypcaTunraHgek ocunraH. AB ocmara P = 500 kH kyu
|alcup Ywnagnm pe6 xucobnab, AC Ba AD cTepxeHnapgaru 3ypHKuinap
JIHLLIYYaHCUH.

XKaBo6: AC Ba AD cTepxeHnapHuMHr “ap 6upn 539 KH ra TeHr
Kyd 6unaH K,ucuira.

2.13. AB = | ropusoHTan Tyrpu uman™aa >XoWnawram WMKKuTa A Ba
/{ 6noknap op”anu CAEBD ap”™oH yTKasunraH. Ap”~oHHUHr C Ba D
yunapura xap “aCUCUHUHT orupnuru p 6ynraH Townap, E Hy”Tacura
xa ormpamrn P 6ynraH Tow ocuaradH. KOknap MyBo3aHaTnawraHga E
Hy TaHMHr AB Tyrpu umsvkgaH nacaiMiv X aHWLNaHCUH. BnoKnapHWHT
Ynuamnapu Ba ynapgarv uvilanaHvil “amja apuoHHUHI OrMpanrn xucobra
O/IMHMACHH.

Pi

2Y 4

>XaBob6: X =
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2.14. Orupnurn 25 H tokHM 6n0knapfaH yTkaswnmb, toknap 6wunaH
TOpTMO K.yiWnraH MKKUTa apkoH épfaMuia MyBO3aHaTAa ywnab Typunagu.
FOknapgaH O6upUHWHT orupnaurn 20 H, Wy K ocunraH apkpH 6unaH
BEPTMKan opacugarn OypuyakHUHr cuHycu 0,6 ra TeHr. VIKKMHYM TOKMUHP
OTUPAUIN P Ba WMKKWHYM ap™OH 6unaH BepTuKan opacugaru a 6Gypyak To-
nuacvH. brnoknapgarn vwkanaHW Ba apKOHMapHWHT Orupauru  xucobra
OJINHMACKH.

XaBo6: p — 15 H; sina = 0,8.

2.15. bup yun A Hy”Tara 6upuktmpunraH AB apkoummHr B HyuTa-
cura P oK Ba 6nokpaH yTkasunraH BCD apkpH 6ornaHraH. ApPKOHHWHT
D yuura orupnmrn 100 H 6ynraH Q K ynaHraH. Arap MyBO3aHaT XoO-
natmpa ap™ounap 6wnaH BE BepTukan opacugary 6ypyaknap a = 45°,
P= 60° 6ynca, AB ap”oHgarm T TapaHriMK Kyuynm Ba P HOKHWUHI KaTTa-
NUTU aHWKNAHCUH. Brokgarn uviKanaHuw Xucobra OfMHMACKUH.

XKaBo6: T= 122 K, P= 137 H.

2.16. P —20 kH ok A Ba D 6noknap opuanu yTKasunraH 3aHXxup
Bocutacuga BAC marasvHnm kpaH 6unaH KyTapunagu. D 6510k  gesopra
WyHAalk MaxkKamnaHraHku, 6ypyak CAD — 30°. KpaHHUWHI CTepXXeHnapwu
opacupgarn 6ypuyaknap: ABC—60°, ACB—30°. AB Ba AC cTepXeHnapgaru
Qj ra Q2 sypuuuwnap aHUKMaHCUH.

XaBo6: Qj= 0, Q2= — 34,6 kH.



2. 19- macanara 2.20- macanara

2.17. Xap 6upn P ermpnaukgarn ukkuta 6up xun | umnnHgpnap O
nykgara uvnnap 6unaH ocmb KyinwmnraH. Ynap opacura Q opupnukgaru 1l
LUWIMHAPHU 3pKWMH Tawnab uyiunrad. LiunuvHgpnap cucTemMacu MyBO3a-
natga. | ymnuHgpnap 6up-6upura Termangu. WnnapHuWHr BepTukan 6u-
NaH Xocun kunraH a 6ypuak xampa | Ba |l uwnuHgpnap Mapkasu op-
Laim yTYBUM TYPpPU UMM HUHT BEPTUMKaN 6unaH xocun uunraH p 6Gypuyaru
opacugarn 60rnaHuL aHW™IaHCKH.

XKago6: tg0 = {‘2(?+ 1}

2.18. bup-bupura TMK b6ynraH ukkuta cunnvk AB Ea BC opma Te-
Kucnmknapga crupnumrn 60 H 6ynraH 6up >xmHcnm O wap Typuban. BC
TEeKUCANK 6unaH ropusoHTan opacugaru 6ypuak 60°. LapHuHr J\ap K;aiicu
TEKUC/IMKKA KypcaTaguraH 60CMMWM aHLLyraHCUH.

>XaBo6: Nd= 52 H, NE= 30 H.

2.19. Cunnuk BepTukan AB pgesopra AC apkpH BocuTacuga 6up
XUHcM O wap ocunaraH. Ap~oH aeBop 6unaH a 6ypuyak xocun “unagw,
LWAPHUHT orupaurn P. ApP"OHHUHT TapaHrIuK Kyuu T Ba LWIAPHWUHT fJe-
Hopra 60cvMK Q aHWLJIaHCUH.

Xago6: T= — — , Q— P tga.
Ccos a

2.20. Orupnanrn 20 H 6ynraH 6up >XuHCAn wap cuinw” oFMa Te-
KMCAMK ycTuga Tpoc épfamuga ywnab typunagu; 6y TpoC TeKUCAMKAaH
IOKppPUpO~a MaxkamaaHraH npy>xxuHanu Tapo3urabornanHraH; npyxuHanu Ta-
po3vHUHT KypcaTuwm 10 H ra TeHr. [opu3oHTan 6unaH TEKUCAUK oOpa-
cuparn 6ypyak 30°. Tpoc 6unaH BepTWMKan opacugaru a 6ypuyak Ba Luap-
HHHI TEeKUCNUKKa KypcaTaguraH Q 60CuMMK aHWyraHcuH. TpyXuHanum Ta-
PO3VIHWHT OPUPAUIA XMCOBra ONMHMACUH.

XaBo6: a = 60°, Q= 17,3 H.

2.21. Orupnurn P 6ynraH B wapua “y3panimac A Hy” 1ara AB wn
6unaH ocunraH 6ynu6, r paguycnu Ccunnuk, cdepa cuptuga Typagn. A
nyytagaH ctepa cupturada 6ynraH macoga AC = d. VIMHMHr y3yHAuru
AB = I, OA T1yppu um3am™— BepTukan. Wngarum TtapaHrnmk kyunm T Ba
chepaHuHr peakumsacy Q TonuncwH. LUapyaHuHr paguycu Xxucobra OnvH-
MacwH.

XKao6: T=P—— , Q=P .
d+ /- d+r
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2.22- macanara 2.23- macanara 2.24- macanara

2.22. Orupnurn 10 H 6ynraH 6up >xuHcnum wap ukkuta AB Ba DC
Tpoc BOcuTacufa MyBO3aHaTda ywnab Typunagu; 6y Tpocnap 6utta Bep-
TUKan TeKMCAMKAa >KohnawraH 6ynnb, 6up-6upn 6unaH 150° 6ypuvak
Tawkun “umnagn. AB Tpoc ropu3oHT 6unaH 45° 6ypuyak Xocwun Uunagw.
Tpocnapgaru TapaHrinK Kyuu TOMWUICUH.

XKago6: 7B= 19,3 H, Tc= 14,1 H.

2.23. Paguycn R = 1 M, y3yHAUrn 6yiinya TeKUc TapanraH OrMpauru
P = 40 kH 6ynraH “030H rUWT AEBOPHWMHI 4wynyrapuga Typagu. [Me-
BOpnap opacugarn macogpa /=1,6 M. WuwuanaHuwHM Xucobra ofnmMaH,
N1 Ba b HykTanapra "030HAaH TywaguraH 60CUM TOMW/CUH.

»XaBo6: Na= Jim = 33,3 KkH.

' 2.24. Bup XnHcan wnb66anoBun KaTOKHUHT orupnurn 20 kH, paguycu
60 cm. banaHanuru 8 cm ra TeHr 6ynmb, pacmpa KypcaTtunaraHjek »om-
nawiraH Tow nNaMTa YCTWAAH KaTOKHW 0nMb yTUW y4uyH Kepak 6ynraH
ropusoHTan 3ypuuw P TOMWUICKH.

>Xaso6: P — 11,5 kH.

2.25. Orupnurn 160 H, y3yHnurn 1,2 m 6ynraH 6up >xXuHcam AB
cTepxeHb C Hy”~Taga ukkuta AC Ba CB Tpocnap 6wnaH ocub Kyimn-
raH. MKkana TPOCHUHI y3yHnuru 1 m pgaH. Tpocnapgarv TapaHrivk
Kyunapu aHLWyraHcuH.

XaBo6: Xap Kaiicm Tpocgarn TapaHraMk Kyuum 100 H ra TeHr.

2.26. bup xuHcnn AB cTepXeHb BepTMKan fesopra A LwapHup 6m-
naH OGUPUKTUPUATaH. YHU cTepXeHb OunaH 30/ 6ypuyak XOCUA KUNyBYU
BC T1poc BepTukanra wuucbataH 60m 6ypuak octuga ywnab Typagu.
CtepxeHHuHr orupnurn 20 H ra Tedr. LapHup peakuusicn R HUHT
MLUYIOPU Ba WyHanMLWKM aHLLYyraHCKH.

2.25- macanara 2,26- macanara 2.27- macanara
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2.28- macanara 2.29- macanara

XaBo6: R = 10 H, 6ypuak (R, AC) — 60°.

2.27. Y3yHaurn 2 ™, ormpamrm 50 H 6ynraH 6up XuHcau AB
OpPYCHUHI HOKOpUrM A yuu cuinul, BepTWMKan fesopra TupanraH. [lacTku
H yuura BC Ttpoc 6ornaHraH. bpyc BAD = 45° 6ypuyak xocun Kunub
MyBO3aHaTAa TypuLIM Y4YyH TpOCHW feBopra uUaHfjain AC macodaga 6u-
pUKTUpUW Kepak? Tpocgarn TapaHrnuk Kyuu T Ba [eBop peakuusacn R
TOMWIICUH.

XKaso6: AC= AD — 141 m; T= 56 H, R= 25 H.

2.28. Kecumu pacmpa kypcatunraH AB pgepasa pomu A LWAPHUPHUHT
ropu3oHTan yum atpoupa annaHuuM MYMKWH. Y Y3MHUHT nacTku B
yun 6unaH TasHYra TupanraH. Arap POMHMHr orupaurn 89 H Ba y
pomnnHr yptacu C ra “yiimnraH xamga AD = BD 06ynca, TasH4Y peak-
LUMHNapuM kaH4ya 6ynagn?

XKago6: Ra= 70,4 H, RB= 31,5 H.

2.29. AB 6ankaHn CD cTepXeHb ropu3oHTan xonatga TyTmné Ty-
pagu A, C Ba D 6ornaHuwnap wapHupnuaup. Arap OGankaHUHI yuura
/= 5 KH BepTMKan Ky4y TabCcup uwmnaétraH 6ynca, A sa D TasHunap
peakuuanapu uaHya 6ynagu? YnuoBnap pacmga KypcatunraH. banka Ba
CrOPXXEUHUHT OrMpAUTN XMUcobra OfIMHMACKH.

>XaBob6: Ra= 7,9 kH, RD= 10,6 kH.

2.30. AB 6anka A TasHuYra wapHup 6unaH OWUPUKTUPWATaH, YHWUHT
M yun KaTokKka uyihmnraH. bankaHuwHr ypTacura YHWHr Yykura 45° 6yp-
yak octmga P — 2 kH Kyuy AyiimnraH. bBankaHUHT OTMPAMIUMHKM XKcobra
ONMali, a Ba 6 Xxonnap yyyH TasHY peakUWsnapu aHLyraHcuH. Y n4oB-
nap pacmgaH O/IMHCHH.

XaBo6: a) RA= 1,58 kH, A= 0,71 «kH;

6) Ra= 2,24 kH, RB= 1 kH.

2.30-macanara
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2.31- macanara

2.31. Pacmnapga Beptukan CD cTepxeHnap 6wunaH ropusoHTan Xxo-
natga TyTM6 TypunyeBum AB Gankanap KypcatunraH. bankanapHuHr yuura
ropusoHtra 60° kuanaHraH F = 30 kH Kyunap Tabcup uunagu. Ynyam-
napHu pacmpaH onnb, CD cTepxeHnapgarn S 3ypuuwnap Ba 6anka-
NapHWHT feBopra KypcaTaguraH Q 60ocumu aHuknaHcuH. A, C Ba D 6u-
pUKMWL  Hy Tanapupa wapHupnap 6op. CTepXxeHb Ba 0ankanapHUHT
OrMpAUrn Xucobra ONIMHMACKH.

XaBo6: S = 39 kH, Q= 19,8 kH.

2.32. ACB a3nekTp cumn MKKUTa cTonba opacupga wyHgak TOpTWA-
raHku, y conkuw crpenacm CD — /= 1 m 6ynraH TeKuUC 3rpu uusum;
Xocun uunagn. Ctonbanap opacugarm macopa AB — 1= 40 M. Cum-
HUHT ormpmurn Q = 0,4 kH. CUMHMHT ypTacuparn Tc, yunapugarm Ta
Ba TB TapaHIrNMK Ky4napu aHWKNaHCUH.

MacanaHu euyraHga CUMHWHI Xap LUaicu SPMUHWHT OTUPAUTU  3HT

A \MHaarm CT0116a,c|,aH—4 mMacoaga 6ynraH xoira Tywagnm pAeé Xxucob-

JTAHCUH.
»aBo6: Tc= - = 2 kH; TA= I's = 2,01 kH.
2.33. Pacmpga TacBupnaHraH pomga B HykTara uyihunraH P ropu-

30HTaN Kydy TabCcuMpugaH Xocun 6ynaguraH Ra Ba Rd TasHY peakyus-
napyu aHWKNAHCWUH. POMHWHI OTMPAUIMA XUCOGra ONMHMACWMH.

>KaBo6: Ra= P— | RD= —m
2 2

2.34. Mukn EHyB ABUraTefIMHUHT nopweHn to3acu 0,02 M2 6ynub,
watyHm AB = 30 cm Ba kpmBowwunH BC = 6 cM y3yH/IMKKa 3ra. be-

‘WX LW,

2.32- macanara 2 .33- macanara 2.34- macanara



puaraH umautaa MoplieHb ycTuparn ras
6ocumm Pr— \O0OO klMa Ba MOpLUEHb
octnaa aca P, — 200 kMa. Arap 6yp-
yak JIBC — 90° 6ynca, ras 6ocumm dap-
Kz Tythainnm ByXypara kenraH, AB wa-
TYH TOMOHMgaH BC KpuBowwmnra Tabcup
KunaguraH T Kyd aHWU™naHcuH. [ToplueHb
6unaH UWAMHAP opacugarn v anaHuw
Xucobra OfMHMACUH.

Xao6: T = 16 kH.

2.35. Orupnaurn G 6ynraH xaBo LWa-
puHn BC Tpoc MyBoO3aHaTAa ywnab Ty-

pagu. Lllapra Q KyTapull Ky4u Ba LIAMOSHWHI TFOPM30HTan iyHanuwiga-

rm P ra TeHr 60CMM Kyuu Tabcup Kunagu. TPOCHWMHI B HyuTacmgaru
TapaHrIUK Kyuu Ba ¢ Gypuak aHLLyraHCMH.

Xago6: T=/ P*+ (Q—G)2 a = tg — —
aBso Q )2, a arc gQ_G

2.36. LemeHTgaH ~nnumHraH M KYyOMKHWM TypT TOMOHZaH KuUCULL
YUYH LIAPHUPAM MexaHu3MAaaH (oiganaHunagn. by mexaHusmpa AB, BC
Ba CD cTepxeHnap ABCD kBagpaTHWHI TOMOHMapu 6unaH 6up xwun,
/, 2, 3, 4 cTepxeHnap 3ca y3apo TeHl Ba Yylla KBaApPaTHWHI AuaroHan-

Napu 6yiinya MyHanraH; mukgopnapu O6up-6mpura TeHr WKKMTa P Kyd
pacMpa KypcaTunraHu kKabu A Ba D Hy Tanapra KyihwunraH. Arap A Ba
D Hy”Tanapra KyiunraH kydnap 50 KH ra TeHr 6ynca, Ky6HW "MCYBYH
N, M2, N3, I, kyunap xamga AB, BC Ba CD cTepxeHnapgarn 5,.
S2,5, sypukuwnap kanua 6ynagu?

XKaBo6: = N2— Ns= = 70,7 kH. YysyBum 3ypukunap:
S, = S2= S3= 50 kH.

2.37. TpamBaliHWUHI WMKKUTa CUMW KyHAanaHr TopTuaraH Tpocnapra
OCU/raH; TPOCNapHWHr Xap 6upu uKKuTa cTonbara OUPUKTUPUATEH.
Ctonbanap iyn 6yiina6 6up-6mpmuagaH 40 M Mmacodaga ypHatmaraH. KyH-
JanaHr TopTunraH xap “aiicu Tpocnap pyrcmu yayHaurn: AK — A'b =
= LB=5mM KC—LD= 05 M TpPOCHUHI OrMpAMruHn xucobra on-
Mmait, yHuHr AC, CD Ba DB uucmnapugarm 7\, T2 Ba T.1 TapaHriuK

L 7w
2.36- macanara 2.37- macanara
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2.38- macanara 2.39- macanara

Kyynapy TonwiacuH. Bup MmeTp TpamBaid CUMWHWMHT orupaurn 7,5 H ra
TeHT.

Xa<1)6: 7\ = 7\ = 3,015 kH,2= 3 kH.

2..38. CTtepxeHnapgaH TysunraH wapHupnm ABDC TypTOypyYakHWHT
A wa Hupura Q= 100 H kyuy “yiimnraH. TypTbypyakHUHT CD TOMOHM
Aysranmac Kuamnb maxkamnaHran 6ynum6, 6ypyak BAQ = 45°. B wap-

Hupra ABR = 30° 6ypuyak octmga R Kydy uyinunraH. bypuaknap CAQ =
= 90°, DBR = 60° Ba ABCD TypTbypuyak MyBO3aHaTAa TypraH 6ynca,

R KYYHWHTr KuiimaTu 'MaHuya 6ynagn?

Xago6: R= 163 H.

2.39. CrepxeHnapgaH scanraH LWapHUpAM Kynéypyak 6up-6upura
TEHTr TypTTa CcTepXxeHAaH ubopaT: A Ba E yuna v wapHup 6unaH max-

namnaHraH; B, C Ba D TyryHnapra 6up xwun BepTukan Q Ky4 Lylun-
raH. MyBo3aHaT XxonaTMga YeTAary CTEPXKEHNapHUHI TOpU30HTra Hucha-
TaH oruw 6ypuyarm a = 60°. YpTanaru CTepXeHNapHUHI TOPM30HTra
Hucb6aTaH oruw 6ypuyakna M aHLWYLIHCUH.

XaBo6: p = 30°. ' _

2.40. Pacmpa KypcaTuiraH ydv LIapHUpPAM apka yvyH ropusoHTan P
Ky4y Tabcupuga xocun 6ynaguraH A Ba B TasHY peakuusnapu aHWKNaH-
CVUH. APKaHWHT OrMpanru xucobra OfMHMACKH.

aBo6: RA= RB= P-~A~-

2.41. Orupnurn P 6ynraH Tyrpu 4msumkan 6up XuHcnm AB 6pyc Ba
yiyi uxTmépuii arpm umsn”™ waknuga 6ykunraH BC cTepxeHb B Hyk-
Taga LlapHup épgamuga 6up-6upura GupuktupunraH 6ynmu6, 6mutta AC
ropusoHTanga étyBum J1 Ba C TasHunapra Xxam  LWapHUp BOCWTa-
cuga MaxkamnaHran. AB Ba BC  TX'Tpy umsumknap AC TyrpM  umsik;



6unaH a — 45° 6ypyak 3hcun umna-
an. BC cTepXeHb opupanruHm  j;h-
cobra onmain, A Ba C TasHunap
peakuusnapu aHLWyraHCuH.

V 1o

XKaBo6: R 4 P, Rc =
V2 P.
4

2.42. Oxwuprii yumra P Ky4 Ky-
innraH AB “us «Banka ypTacugaru
Bx HykTacn 6unaH CD KoHccn 6ankaHUHr “~uppacura TasHUG Typagu.
BankanapHuWHIr  OrMpAMrMHM  “uccbra onMman, TasH4Y peakuusnapu
aHLLYraHCUH.

KaBo6: Ra= P; Rc= K0—~§F;
V3 y3

2.43. Yn4oBnapu pacmia KypcaTuiaraH TypTTa apkagaH uGopaT cuc-

Tema GepwunraH. [opu3oHTan P kydy Tabcupmga A, B, C Ba D TasHu-
napga \ocun 6ynaguraH peakuusnap adLyraHCWH.

T T
a ,Ir° a,lra, , a,l-ai
—————— T
2.43-macanara
Xago6: RA=pl-1, RB=P,RC= P, RD= plU;
2.44, KpaH nysranmae AC 6GawHsAgaH Ba UysranyByaH BC  depma-

faH unbopar. depmaga C wapHup 60p, tepmaHu AB Tpoc ywnab
Typagu. B HykTagarn 6nokgaH yTkasunraH Ba uupupusga BC  Typpu
unwy, 6yiinad 6opyBum 3aHxumpra Q = 40 kH K ocunaraH. Y3yHAuK
AC= BC. AB Tpocgarn T TapaHriMK Kyunm Ba (epmaHun BC Tyrpu

B 6yinya “mcyBum P kyy ACB = ¢ 6ypyak (yHKuUMAcU cuda-
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2.46- macanara

TMAa aHWyraHcUH. ®epmMaHUHE OrMpaMrM Ba 6GMOKAarM uvwrianaHuw ;wm
cobra OMMHMACKUH.

X.aBo6: T = 80 sin ~ kH; P —80 kH 6ynn6, @ 6ypyakka 6or-

™ amac.

2.45. N Ba B yunapy pesopra OupukTMpuaraH arunysuyaH ACB
Tpoc 6yina6 P = 18 H wknnm C 6M0K cupraHuIM MYMKWH. [eBopnap
opacugarn macoda 4 M, TPOCHUHI Y3YHAUTU 5 M. TPOCHUHT OrMpAUTMHA
.Ba OMIOKHWMHI TpOCra WWrafaHWLMHK XMcobra OnMain, HKAU 610K MyBO-
3aHaTAa TypraHfa TpocAa nmaingo 6ynaguWraH TapaHIWK Ky4du TOMUIICUH.

Kypcatma: AC Ba CB uvcMnapHWHIr TapaHrivk Kyynapu 6up- 6upura TeHr:
YNapHUHT mMugopnapu Kyd ydéypyarn 6unaH éH TomoHnapwgaH 6upn BCE Typpu um-
3n”, acocn sca BD BepTukanga €TyBUM TeHr EHAN YYBYpUYaKHWHI yXLiawiuvrugaH To-

nunagm.

XaBo6: BF 6GanaHgnurmgaH uaTbH Hasap 15 H ra TeHr.

2.46. [fapépaH ytuw yuyyH L KaxaBa dAcanraH. Kaxasa A Ba B
MWHOpPanapHUHr yunapura 6upuktupuaraH AB nynat Tpocra C ponuk
6unaH ocunraH; A 6nOKA4aH yTKasuaraH Ba D unrupukga ypanagurad
CAD apr*oH C POMMKHWHI 4an r™Mprokga kapab xapakaT KuAuwu YuyH
XusmaT Kunagu. KaxaBaHW YHr rydroefa TOpTMW YYyH Xam Xygoau
WyHaak ap”oH 6op. A Ba B Hy” Tanap 6up ropusoHtanga 6ynu6, 6ump-
6vpngaH AB — 100 m macogaga Typagu; ACB TPOCHMHT y3yHaurn 102
M ra TeHr; KaxasaHWHr orupaurun 50 KH. ApPriCHNapHUHr Ba TPOCHWUHT
OTUPAIUIVHU XaMAa POAUKHWHI TpoCra WLIKanaHULWWHK Xucobra onmat,
Tpoc AC "MCMUHUHT y3yHaurn 20 M ra TeHr 6ynraH naitga CAD ap-
KpH Ba ACB Tpocpa to3ara KenaguraH TOPTWULL Kyuynapu aHLIYraHCuH.

»XaBo6: Scad — 7,5 KH; SCB= 5C' = 95.6 kH.

2.47. KyHpanaHr KUpKvMK pacMmia TaceBupnaHraH, oruvpauru 100 H
6ynraH AB pgepasa pomu ropmsoHTan A yk, atpogumpa ainnaHné oumnuwim
MYMKUH. Pom C Ea D 6noknapnaH yTtkasunraH BCD wWHypHM TOpTMW
Hynn 6unaH oumnagn. C 610K 6unaH A Hy”~Ta 6up BepTMKan uusllyga
étagn. POMHWHI Orvpaurn yHuWHr yprtacura Tywaau. LWHypgarn T Top-
TWK KyunmmHr AB pom 6unaH AH ropuscHTangaH >pcun 6ynraH @
bypyakka Kapab ysrapuviy Ba LY KYYHWHT 3HI KatTa Ba AT KUMITK
uMmmaTnapu TonuncuH. byHaa AB = AC peb6 kabyn KuamHu6, C 610K-
HVWHT ynyamnapH Ba MLIKanaHWw Xucobra ONMHMACKH.

0]



2.47-macanara 2.48-macanara 2 .4Y-macanara

XaBo6: T = 100 sin (45°— g H;

=0 pga TraX = 70,7 H: = 90° ga 'tTln= 0.

2.48. Pagnycn OA = 0,1 M, yKu ropusoHtan 6ynraH cunau” gow-
paBuin UMAMHAP YycTuaa uKkuTa A Ba B wapyanap Typubau, ynapgaH
OUPUHYMCUHUHT orupnanrn 1 H, UKKMHYMCUHUMHT orupaurn 2 H. Lapua-
nap ysyunurn 0,2 m 6ynraH AB un 6unaH 6up-6upura 6ornadraH. Llap-
YasapHuUHr MyBso3aHaT "onatuga OA Ba OB paguycnapHuHr OC BepTu-
Kan umsny 6unaH ~ocun uunaraH (x Bacp2 6ypyaknapu Ba LapyanapumHr
umnnHapra A Ba B Hyutanapga kypcataguraH Nx Ba N2 6ocumnapu
aHWwyraHcuH. LllapyanapHWHI ynyamnapu XxXucobra OfIMHMacuH.

- | = — - = = °45'"

XaBob6: !'= 2— 2, tg P2 2 - cosa PL= 84°45;
= 29°50"; NI= cosg>1 H = 0,092 H. A2=2co5¢p2 H= 1.73 H.

2.49. Cunnuk A xanka BepTuKan TeKuMcnuMkaa éTraH Ba alinaHa Luak-
Anga sruaraH Kysraamac cum 6Oyinab cupraHuwy MyMKUH. Xankara 6up
TOMOHZaH P TOW OCUAraH, WKKWHYM TOMOHLAH 3ca ainaHaHWHI 3HT
IoLopy Hy”~Tacura ypHatuaraH kysranmMac B 610k opklamm  yTkasunaraH
JIBC apuoH 6ornaHraH; 6/M0KHWUHI Yyn4oBNapuHM Xxwmcobra onmainmus. C
nyktara Q Tow ocuaraH. XaJkaHHHI OrMpAUIMHU Ba 6G10Knapgarn ww-
NanaHWWHW xucobra onmai, YHWUHT MyBO3aHaT Xonatuna AB  EWHUHT
Mapkasuii 6ypuyarm ¢ aHUKMaHCUH Ba MyBO3aHaT Xo0naTW LaHjai wwapTha
MYMKWUH OYnuLWN KYPCaTUACUH.

Xago6: mM'n n , = N; KypcaTuaraH MyBo3aHaTnapgaH 6u-

puHuMcn Q< 2P 6ynraHfga, MKkuHumcu 3ca Q Ba P xap wuaHgain 6yn-
raHja tosara Kena onagu.

2.50. CvmpaH scanunb, BepTuKan TeKUCAUKAA ypHawraH R paguycnu
ABC aiinaHara ormpnurun p 6ynraH cunnuk B xan”a ypHatunraH. Xan’a
anacTuk AB wvn BocuTacuaa ailinaHaHWHT 3Hr 6anaHp A HyuTacura 6u-
pukTuMpunraH. MyBo3aHaT Xxcnatugarn ¢ 6ypyak aHUKNaHCUH. WNHUHC T
TapaHrMK Ky4u WNHUHT HUCOMIA Yy3uauwiura nponopLuoHan Ba nponop-
uMoHanInkK kKosaduumeHta k ra TeHr fgeb kabyn KUAMHCKMH. X.a/KaHWUHT
ynyamnapu Xxucobra OfMHMAacKH.

2—2145 17t
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2.50- macanara 2.53- macanara 2.54- macanara

Arap WMHWHT 4Yy3uaraH Ba uy3uiMaraH Xofijary Y3yHAWTMHUM MOC —paBuvLLga

L Ba / 6wunaH 6enrunacak, yHga T = k —— 06ynagu.
o_/ J
XKaBob: Arap K > ——— 6Yynca, COS<P = =------------ , aKc xonga
2R—1I 2 kR— pi
¢ = 0.

2.51. Yuta kysranmac M~ xu yt), M2Ax2, Y2 Ba MAx3 y3 Mapkas-
napra /M Hyuyta Fl= kxrl, F2—k2r2, F3= k3r3 kyunap 6wunaH ToOp-
Tunagn. by kyunap rv r,, r., macoanapra nponopnuoHan 6ynm6, rx—
=MMr, 2= MM2,r3= M/WL;, 2, &3ca nponopnuoHanInK Koaggu-
uneHTnapugup. MyBo3aHaT xonatugarn M Hy TaHWHT X Ba Yy Koopau-
HaTanapu aHWKIaHCUH.

XKaBob6 e+ x = X' + /383, M#H+ 02NN+ V3

A2 +2—"3

2.52. Opuvipnmrn 50 H 6ynraH 6up XUHcAW, Typpu Oypuyaknu nnac-
TUHKAQ YHWHT 6up TOMOHM 6yinab yTraH ropusoHTan y”~ arpodumga 3pKuH
arinaHa onaguradH “mnanb ocub uyWunraH. bup Tekuc acmb TypraH Lwa-
MON NNaCTUHKaHW BepTUKan TeKUC/IMKKA HucbataH 18° 6ypuak ocTmpa
iAwakTupn6 Typagu. LLamMOMHMHI naacTUMHKa to3ura TUK  TywupaéTtraH
H6OCUMUHMHI TEeHr TabCUp 3TYBUMUCU AHWKNAHCUH.

»XaBo6: 50sin 18° H 15,5 H.

2.53. 3aHXupnu  KYNPUKHUHT YeTKW 3aHXMpW TOWAaH WLAaHraH
(hyHAaMeHTra MaxkamnaHraH. ®yHpameHT ypta “mpkumun ABDC 6ynraH
Tyrpu 6ypyaknu napannenenuneg waknura ara. TomoHnap AB = AC = 5
M, (YHOAMEHTHUHr conuwTmpMa orupaurn 25 kH/M8; 3aHxup BC
AvaroHa.ub 6yiinab >oinawraH. Aran 3aHXWpPHWHT TopTuamMwm T = 1000
KH 6ynca, napannenenunej Y4YMHYA @ TOMOHWHWHI Y3YHAUIU “aHuya
OynuLWN  Kepaknurn TOMUACUH.

dyHaameHT D kvppacu atpodmia akpapwnagn, feb >;ucobnaHvlIM  Kepak; Tyn-
POUHUHI ’\apUJVII'IVII’I/I ~ucobra ONMHMAaCUH.

XaBo6: a> 2,26 wm.

2.54. Tynpo™ ywmuHu AB BepTuKan puwt [eBOP Tupab Typaaw.
Tynpo™HUHr feBopra KypcataguraH 60CMMM T[OPW30OHTaN paBuwga Ry-

KanraH 6ynu6, pAesop OGanaHANUIUMHUHT — uucMmura Tylwagn Ba 60 kH/m



ra TEeHr (geBOPHUHI Xxap 6up MeTp Y3YHu-
lura). [leBOop "aNMHAUIK & HUHT LaH4ya 6ynu-
1M Kepaknurun TOMWU/CUH; [LEBOPHWUHI COMULL-
Tvpma opupanrn 20 kH/mM3.
[esop A “uppacu aTpodmpa anapunagu, geb ~u-
cobnaHnLLIM Kepak.
»KaBo6: a > 1,42 wm.
2.55. CyB 6ocvMU ~OCWMA  KWUYBYM MUHOpA
6anaHgnmrm 6 M Ba gmameTpu 4 m 6ynraH um-
NUHAPVK pe3epByapfaH mbopat; pesepByap ropu-
30HTra Opma paBuLLja CUMMETPUK YypHaTWUAraH
TypTTa cTtonbara MmaxkamnaHran. PesepByap-
HUHT Tybu TasHunap caT™mgaH 17 M 6anaHg-
Ja Typagu; MUHOpaHuHr orupnurn 80 KH;
IHamon 6ocumu  pesepByap CUPTUHWHE  LIAMON
MyHanuwmnra TWK TEKUCAMKKA MPOEKUMACK to3ura HucbataH XucobnaHuo,
LWAaMOMHUHT WYy to3ara conuwtmpma 6ocummn 1,25 klMa ra TeHr ge6 ua-
6yn knnuHagu. CTonGanapHUHI acocnapu opacugarn AB opanu”™ "aHpaii
6y Kepakaurn aHw™naHCuH.

AB opanvK, MWMHOpa FOpW3OHTaN WyHanraH Liamon GocuMupaH arpapunsgu, Aeé
AMCOBNAHULLIN Kepak.

>XaBo6: AB > 15 m.

3-8. TMMapannen Ky4unap

3.1. Y3yHauru | 6ynraH Ba y3yHAuK 6upnurura p H pgaH Tekuc Ta-
panraH K KyiunraH ropusoHtan 6anka ydynapu 6wunaH TasHYra 3pKuH
paBuwga THpanu6 Typaau. TasHunapHHHr EepTukan peakuusnapu Tonwun-
cun. BankaHWHI OrMpAurK TeKWC TapanraH toKka KywunraH fe6 xucob-
NAHCWH.

XaBo6: Ri — R2— ~PI H.
3.2. TasH4YnapHHWUHI opanurn | 6ynraH ropusoHTan 6GankaHWHT 6u-

pUYHUM rasHumgaH X mac°®afa P 1K KyVII/I]'IFaH. TasaHuNapHHHT BepTU-
Kan peakuuanapu Ttonuacuna-

>XaBo6: RlI= P "II_ , Rt= PjL-
3.3. Yaynaurun 1 m, orupaurn 20 H 6ynraH 6up £

XuHcnn AB cTepxxeHb napannen AC Ba BD ap”oHnap-
ra ropwsoHtan pasuwga ocwunrad. CrepxeHHUHr E

Hyytacura AE = —m macogaga P = 120 H o\ ocun-

raH. ApkpHnapgary Tc Ba Td TapaHrauMK Kyynapu TO0- N
MH/ICHWN.
XaBo6: Tc= 100 H, Tu = 40 H. 3.3-Macaniara
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300cm

3.4- macanara 3.5- macanara

3.4. VkkuTa TasHyga TypraH ropmsoHtan 6ankara orumpamrm 2 KkH
6ynraH C 1ok Ba orupamrm 1 kH 6ynraH D ok “yiunrad. banka
TasH4ynapu opaimpu 4 M. banka orupaury xucobra OnUHMaraHga, A
TaAHYHUHI peakumsacu B TasHUHMHI peakumsAcMAaH WMKKW MapTa KaTTa.
lFOknap opacmgarn CD macodpa 1 M ra TeHr. C lokgaH A TasHurava
6ynraH x macoga "aHua?

XKaBob: x = 1 m.

3.5. AB TpaHcmuccuon Banra P\ = 3 kH, P2= 5 kH, P3= 2 kH
6ynraH yyTa LIKMB YpHaTUAraH. Ynyamnap pacMja KypcatunaraH. A
NOALWUNHUKHUHE peakumacu B MOAWMNHWMK peakuuscura TeHr 6ynuwin
YUYyH, P.r orupnukgarn WKuBHM B noawunHuMkgaH “aHfjain x macogaga
ypHaTuW Kepak? BanHWHr oru;nuru abtubopra OAUHMACUH.

* )XaBo6: x — 139 cwm.

3.6. AB Kynpuk KpaHWHWHI, nebéaka OupukTupunraH C apasaya
YPHUHWHT  y3rapulumra  b"apab, penbcnapra TywwupaguradH 6ocvmMnapu
KatTanauru TOMW/ACKMH. Apasaya BasuATW YHWHT ypTacujaH 4Yan TOMOH-
farv penbcraya 6ynraH Ba Kynpuk yMyMWA Y3YHAWUTVHUHT yaylinapuja
noganaHraH macoda 6unaH aHWyLHCUH. KynpukHUHT orupnurn P =60
KH, apaBayaHWHI KyTapaguraH toku 6unaH 6upra orupaurm P x= 40 kH.

XaBo6: Fa — (7— An)- FOkH, FB=(3+4n)-10kH, 6yHaa ra=~ -

3.7. Y3yHaurn 10 m Ba opupamrun 2 kH 6ynraH AB 6an'a uKkuTa
C Ba D TasHupa étagu. C TasH4y OGankaHuHr A yumgaH 2 M, D TasgHy 6an-
KaHWHr B yumgaH 3 M macoaga Typafgu. bankaHuUHT yeTkM A Hy” ‘Tacu
6vp yumra 3 KH nnm Q oK ocunraH Ba 6n0KgaH yTKasuaraH ap™oH ép-
Jamu 6unaH BepTMKan Oyiinya to”opura TopTunagn. /1 yumgaH 3 M Maco-
thaga 6ankara ormpnamrm 8 kH 6ynraH P K ocuniraH. bnokgarn umw’a-

3.6- macanara 3.7- macanara
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3.9- macanara

NaHWLWHW 3bTMGOpra onmai, TasHunapfarn peakuus Kyunapu TOMWUCUH.

»aBo6: Rc = 3 KkH, Rd= 4 kH.

3.8. Opupnurn 100 H 6ynraH ropu3oHTan AB cTepxeHb A wap-
MUPHUHT Ky3ranmac yuu aTpouja ainnaHuwim mMyMKuH. CTepXXeHHUHr B
yum 6n0KfaH yTKasuaraH ap”oHra ynaHraH, orupnurm P — 150 H 6yn-
iviii Tow épgamn 6unaH to”opura TopTunagn. CTepXeHHUHr B yumpaH
20 cm Hapuga TypraH Hy”tacura opupaurn 500 H 6ynraH O oK ocun-
nT. AB cTep)XeHb MyBO3aHaTAa TypraH 6ysica, YHUHT Y3YHAUTM X “aH4a
6ynnwn Kepak?

XaBob: x = 25 cm.

3.9. Orupnaurn 20 H, ysyHaurn 5 m 6ynraH ropusoHTan AB cTep-
KCOHMHT A yum 6nokfaH yTkasunraH apk/nna ccunraH 10 H ok ép-
Jamn 6unaH to”opura TopTUNagn. YHUHr B yum 3am 20 H 1K épgamm
6unaH xygan wy Tapuda to”opura Toptunagu. C, D, E Ba F HyuTta-
napra moc pasuwpga orupamrn 5, 10, 15 Ba 20 H 6ynraH toknap
ocunrad, 6y Hy”“Tanap 6ump-6upmgaH xamga A Ba B Hy TanapgaH 1 meTp
Hapuga Typagu. CTepXeHb MyBO3aHaTfa Typuln Y4YyH YHUHT “aepura
TasHY yAnw Kepak?

XaBob6: Ypracura.

3.10. Y3yHnurun 3 m, orupaurn 6 H 6ynraH 6up XXWUHCAM CTepXeHra
6up-6upmgaH TeHr Macoaga 4 Ta KK ocuiraH; 6yHAaa SHr detgaru
WHKW 10K CTEPXXEHHUHT yunapupa Typagu. YangaH OUPUHYUM HOKHWUHT Orup-
amrm 2 H, KeMWHIn HKNapHUHT Xap Kaiicucu onguHrucugad 1 H opup.
CTepXXeHb rOpU30HTaNn X;0nfa TYpWLIM YYYH YHW Yan yunjaH "aHpai X
Macothaila 0cub LyiinW Kepak?

»KaBo6: x = 1,75 m.

3.11. bup XuHCAn ropmsoHTan 6anka gesopra LwapHup 6unaH 6Gupuk-
THpunraH 6ynu6, fesopfaH 160 cm Hapuia TypraH Hy” Taga Tupab uy-
WnnraH. bankaHuHr y3yHnuru 400 cm, orupnaurn 320 H. [esoppaaH
120 cv Ba 180 cm Mmacothaga 6ankara moc pasuwga orupaurn 160 H
Ha 240 H 6ynraH toknap p;yiunrad. TasHunapfaru peakuusnap Tonwn-
CWH.

Xago6: 790 H — tokopwura; 70 H — nacTtra.

3.12. Y3yHnurn 4 m, opupaurn 5 KH 6ynraH 6up >XXUHCAW TFOPU3OH-
Tan 6anka uanmHamrm 0,5 M 6ynraH gesopra WwyHAal “~mnmb ypHatun-
raHkM, y A Ba B Hy”Tanappa pgesopra tupannb Typagu. bankaHuHTr 3p-
kun yuura orupnmrn 40 kH 6ynraH P ok ocunraH. AT B Hy”Tanap-
fary peaxkums Kydnapw TOMWIICKH.

XaBo6: Ra = 340 kH — wokopura; RB = 295 kH — nacTra.

21

www.Orbita.Uz kutubxonasi


http://www.Orbita.Uz

3,5m

3.12- macanara 3.13- macanara

3.13. Topu3oHTan 6ankaHWHr 6WUp yuu fgesBo/ra TU MATAH, WKKUHYK
yun 3ca Ban MOALMMHUIMHW ywnab Typaau. bankara Ban, LUKMB Ba NOA-
LWUMNHUKNAPHUHT orvpaurn Tygainm 1,2 kH mu”gopgarv Beptukan iyHan-
raH Q orvpnuk Tabeup Kunagu. BankaHWHT OTMPAMIMHU 3bTMHOPra onmMai
Ba Q Kyy pgeBopgaH a = 750 MM Hapupa Tabcup Kunagu fe6 xucobnab,
6anka feBopra T MAraH >olgaru peakuusnap TOMWICKH.

XKaBo6: Peakumsa R = 1,2 kH; peaktus momeHTa M = 0,9 kH-m.

3.14. bankoHHW ywnab TypaguraH ropusoHTan 6ankara WHTEHCUB/U-
rm q= 2 kH/m 6ynraH TekuC TauCumnaHraH KK Tabcup 3Tagu. banka-
HUHT 3PKWH yuura ycTyHgaH P — 2 kH orvpnvk Tywagu. YCTYH YyBU-
fJaH pesoprava 6ynraH macoa /=1,5 M. banka O6GUPUKTUPUATAH XXOi-
fJarn peakuuanap TOMW/ICKH.

XaBob-. R = b kH; M= 5,25 kH.wm.

3.15. Topu3oHTan KoHcon 6ankara MoMeHTa M = 6 kH-m 6ynraH
XY®HT Kyd, yHMHr C Hy”~Tacura aca BepTukan P = 2 kH kK Tabcup
unnagn. BankaHuHr AB opaamru 3,5 M, KOHCOJIHUHT un™Mb TypraH
kucmH BC = 0,5 M. TagHunapgarn peakuusanap TOMWICUH.

XaBo6: Ra= 2 kH —nactra, RB— 4 kH — toyopura.

3.18. [Opn30HTaNn MKKM TOMOHMama KoHcon 6ankara (P, P) xydT
KydY, uarn KOHCO/ra WHTEHCUBAUIWM q OynraH TeKUC TaLCUMNAHraH IoK,
YHI KOHCO/MHMHI D HykTacura 3sca BeptMkan Q Kyd TabCup Luumnagu.
Arap P=1 kH, Q= 2 kH, <7=2 kH/m, a = 0,8 m 6ynca, TasHuY-
napgaru peakuusnap “aHuya 6ynagm?

>XaBo6: Ra= 15 kH, RD= 2,1 «kH.

3.17. Y3ynnurn 10 m 6ynraH AB 6anka ycTura K KyTapagurad
KpaH yuyyH Wyn conuHraH. KpaHHuHr orupmurn 50 kH 6ynub, YHUHT
oTpnnkK mapkasu CD ykga értagn. P wokHuHr orupnurm 10 kH, AB
6ankaHuHr ormpnauru 30 kH; kpawwHr KL uynoun ysyHauru 4 m, AC =

3.14- macanara 3.15- macanara
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P k1

3.16- macanara

= 3 M. KpaHHuHr DL cTpenacu 6anka GunaH 6up BepTUKan TEKUCAUKAA
b6ynraH )\on yuyH A Ba B Hy”Tanapgaru TasHunap peakuusanapu Tonwun-
CYH.

XKaBo6: Ra = 53 kH, RB= 37 kH.

3.18. | y3yHnukgarn AB 6ankara pacmfa TacBuMpfiaHraHuMaek Ta’CuM-
NaHraH oK "yiumnraH. FOKHWHT WHTEHCUBAUIM GankaHuHr A Ba B yuna-
puga  H/m ra, 6ankaHuHr ypTacmga 3aca 2q H/m ra TeHr. banka-
MUHT OTMPUTMHK XKMcobra onmail, D Ba B TasHunap peakuusnapu aHuy-
NaHCUH.

XKaso6: RD= gl H, RB= 0,5 gl H.

3.19. AC ropusoHTan 6anka B Ba C TasHunapga Typagu, B Ba C
TagHYnap opanurura g H/M WHTEHCUBAUKAArW HOK TEKUC TauCUMIIaHTaH;
/1B yyacTkaga FOKHUHFT WHTEHCUBAWIM 4M3M™ M "OHYH OWnaH Hofrava

Kamasan. BankaHWHT OrMpAMIMHM  xuco6ra onmaid, B Ba C TasHunap
peakuManapu aHWyLwreuH,

H;
b
3p-—- H.
b
3.20. Vppuraumsa KaHanuHWHr Tyrpu 6ypuaknu AB wumtn O yuka

uucbataH alinaHa onagu. CYBHUHI caTXW nactga OynraHuga LWynT éHu,
Typagu, NEKWH CyB caTxXu KyTapunH6 6upop H 6anaHA/MKkKa eTraHuga,
Wwynt y~ aTpouaa alinaHnMb KaHanHu ounb tobopaan. MwyanaHuw Xxamga
WYATHUHT OTUPAWUTMHU Xucobra onmai, wyut oumnaguraH H 6anaHa-
VK aHWNaHCuH.

XKaBo6: H — 3h sina.

1 Av//

3.18- macanara 3.19- macanara 3.20- macanara
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3.21- macanara 3.22- macanara

3.21. byp "030HUHUHT A ca’™naruy KnanaHn AB CTepXeHb BoOCUTa-
cuga 6up XuHcnm CD puuar 6unad 6upukTupunrad. CD puUYarHUHT y3yH-
nvrn 50 cm, ormpnanrm 10 H 6ynn6, y K;ysranmac C y” artpodmpa ai-
naHuwy MymkuH. Knanad guameTtpu d = 6 cm, enka BC = 7 cm. Ko-
30HAa 6ocum 1100 kMa ra TeHr OynraHga, KnanaHHWHE Yy3u ounnnb Ke-
TUWW YYyH, puyarHuHr D yuura "“aHpail Q 10K ocull Kepak?

XKaBo6: Q — 430 H.

3.22. Y3yHauru 2/ ra TeHr 6yaraH 6up Xun Ba GMP XUHCAU Nm-
TanapHWHr 6Mp HeyTacu LWYHAAN TaxfnaHraHkyW, X.ap Uaicu NAUTaHUHT
6Mp KMCMU YHWHT Tarmgaru nautagaH uu™m6 Typagw. lNnuTtanap MyBoO3a-
HaT “onatga 6ynraHfa YNapHWHT 3HT Kyn 4YMKWG TypraH “MCcMAapUHWUHT
y3yHnuru “aHva 6ynagu?

MacanaHv eunwiga NAUTaNapHUHE orvpnnknapu sHr Kopugarn nauvTagaH 6oLu-
nab KeTMa- KeT KyLumnnagu.

>XaBo6: 1,-1, —/, I, — | Ba j k.
2 3 4 5 4

3.23. Temup Wyn kpaHu opanuru 1,5 M OynraH penbcrnapga Typagw.
Kpan TenexkacuHuUHr orupaurn 30 KH ra TeHr, YHWHT OruMpankK  Map-
Kasn paem TeKUCAUTN 6unaH TeneXxKaHWHr CUMMETPUSA TEKUCIUTW KeCULl-
raH KL Typpu umsn™garm A Hy”Taga Typagu. KpaH B nebefkaCUHWHT
ormpaurn 10 KH ra TeHr Ba YHUHI OrMpavMkK mapkasm KL Typpyu umsn’-
faH 0,1 m macotagarn C Hy”Taga. Orupnurm 20 kH 6ynraH D nocaH-
FTMHUHT OrMpavMK mapkasy KL Typpu umsvegaH 1 m macodagarn E Hyu-
Taga. FG A UMCMUHUHT orvpaurn 5 KH ra TeHr, YHUHT Orupavk map-
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Ko KL Typpu uumsuegaH 1m macodaga 6ynraH H Hy”Taga. KpaH Ky-
amum LM = 2 M. KpaHHuM apgapvb tobopmaiignraH 3Hr katta Q K To-
MUMCUH.

XaBo6: Q= 51, 8 kH.

3.24. Temup u3ga cumxkuiiguraH Pr— 500 kH opupnukgarn (mocaH-
rmcufaH TallKapy) KpavHUHT OpMP/AWK MapkasuW YHI K3 opuanum  yTyBuu
BepTMKan TekucaukgaH 1,5 M macodaga 6ynraH C Hy”Taga. KpaH apa-
BaYaCVHWMHI KyTapuw Kyun 250 kH ra TeHr 6ynnb, KpaHHWHI Kynouu
YHF penbc BepTUKanupaH xucobnaraHga 10 M. KpaH apaBavacMHuUMr
IOKMaHraH Ba tOKMaHMaraH xonatnapuga apfapuimné  KeTMmac/iury  yyyH
Kepak 6ynraH 3Hr KWYMK nocaHr Q HOKHWHI opanuru Ba uvangaru B
penbC BepTUKanWAaH MOCAHTMHWHI OFMPAMK Mapkasurada OyaraH aHr
KaTTa X Macota TONWACWH. ApaBayvaHWUHI OpPUPAUTN XMCO6ra ONMHMACUH.

XKaBo6: Q= 333 kH, n= 6,75 m.

3.25. MapTeH neuura matepuannap conaguraH KpaH B Kyuma Kyn-
pukgarn 6ankanapra ypHatuaraH penbcga topaguraH A nebegkagaH um6o-
pat. JlebefkaHWHT nacTkM Kucmura C KpaHHW TyTu6 TypaguraH TyHTa-
pHnaraH D KonoHHa MaxkamnaHran. JlebegkaHuHr BepTukan OA yBuaaH
> m macoaga TypraH Kypakka Q = 15 kH 1Ok XoWnaHraHga, nebegka
apfapunmMacaMrn yuyH nebefka OunaH KONOHHAHWHI oruvpanrn P LaHuya
b6ynuwmn kepak? JlebegkaHuHr orupaurn OA yK 6yiinab Tabcup 3Tuo,
Aap Kaiicu pungupak yBumgaH OA yBgaya GynraH macoga 1 M ra TeHr
ne6 XmcobnaHcuH.

Xago6: P > 60 kH.

3.28. KyTapuiw KpaHu TOW (yHAameHTra ypHatuaraH. KpaHHUHT
ormpnurn Q= 25 kH 6ynu6, KpaH yeBumgaH AB = 0,8 M Mmacodagaru
orvpivK mapkasum A ra Ttywaau. KpaHHuHr ~ynoun CD = 4 m. dyHAa-
MEHT acocu, TOMOHU EF — 2 m 6ynraH kBajpaTfaH ubopaT, QyHLaMeHT
mMaTepuannHuHr - conmwTupma opupnamrn 20 kH/m3. Arap kpaH 30 kH
raya 6ynraH lOKNapHW KyTapuwra wmyJ/xkannaHraH 6ynca, ¢yHAaMeHT-
MUHT YYKYPAUTU 3HT Kamuia uaHya 6ynmwn kepak? ®yHaameHT F kuppa
aTpoduaa apfapuamium MyMKUH fe6 XMcobnaHUWK Kepak.

XKago6: 1,06 m.

3.27. MarHuT cTpenkacu WHru4Yka cumMra ocunué, ropusoHTan ”~onar-
fa MarHuT mMepufuvaHura ypHatunraH. CTpenka KyT6napura apama- kKap-
Wy MyHanuwga TabCUp KWyBYN €p MarHUT ManfoOHUHUHT  [OPU3OHTaN

3.25- macanara 3.26- macanara
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3.28- macanara 3.29- macanara 3.30- macanara

TY3yBUM KyunapupaH 5'ap “aiicucn 0,02 MH ra TeHr, kyrbnap opacugaru
macopa 10 cm. CumHu 1° Bypyakka Oypawl y4dyyH MomeHTa 0,05 mH.
CM ra TeHr 6ynraH Xy(pT ~yiuw nosmm 6ynca, cTpenka MarHUT MepuguaHu
6unaH 30° 6ypuyak >"ocun YMNMWM y4yH CMMHWM KaHfai 6Gypyakka Oypaiu
Kepak?

BYPOBUM XY(PTHUHI MOMeHTa Gypanuil Gypuarvra nporopLyoHar.

Xaso6: 32°.

3.28. KyHfanaHr KecMMAapUHWHE 1031 6Up Xun 6ynraH WKkKuta 6mp
XuHcam AB Ba BC cTepxeHnapHWHr yunapu 6up-éupu 6unaH 60° 6yp-
Yyak octmaa 6upukkaH 6ynnb, cuHu™ ABC pHuar “ocun kunagun. AB
cTepxxeHb BC cTepxeHfaH MKKM MapTa ~ucka. Puuyar A yumpga AD wnra
ocub “yinnraH. Puyar MyBo3aHaTga TypraHuga BC cTepxeHb 6unaH
rOpM3OHT opacmgarn a OypyYakHUHT "aH4ya 6ynuimM TonNWacMH. CTepXKeH-
NapHWHT KyHJanaHr ynyamnapu “ucobra OfMHMacUH.

XaBo6: tga = ?1/3; a = 19°5'.

3.29. Y3YHAWUK OUPAUTMHWHT orupaurn 2 p 6ynraH wukkuta AB Ba
OC cTepxeHnapHu C HyuTara ys3apo TUK uunmnb ypHatunraH. OC cTep-
XeHb ropusoHTan O yK; atpodupa aiinaHuwm MymkuH: AC = CB — a,
OC = b, A BaB Hy”tanapra orupnurn Px Ba P2 6ynraH Towwnap ocun-
raH; P2> P 1 MyBo3aHaT xonatuga AB CTepXXeHHWHI TFOPU3OHT 6unaH
Aocun uunagurad a 6ypyaru TOMWACUH.

XKaBob6: tgce = P~~~ .
b P2-\-Pn-|- p (\a-\-b)

3.30. AB KyTapma KynpuK WMKKW TOMOKWUra 6uTTagaH K>YyimnraH
nkkuta CD 6pycnap épfamMu 6unaH KyTapunagu, OpyenapHUHT Y3YHAUTW
8 M, ormpimrn 4 KH, KYNPUKHUHT y3yHaurn AB — CE = 5 wm, 3aHxup-
HUHT y3yHaurn AC = BE; kynpukHuHr orupaurn 30 kH 6ynunb, yHu
AB HUWHr ypTacura KynunraH ge6 “mcobnawl MymkuH. Kynpukmm myBo-
3aHatnoByM P nocaHrmnap TOMWIICKH.

>XaBo6: P = 13,83 kH.

3.31. OudhepeHyman 6MOKHUMHE acoCcuil  “MCMU WKKATa A LWKMBAAH
néopat. by wkmBnap 6up-6upura mMapkam Kuamb 6GUpUKTMPWUAraH, ynap-
HVHT yuu Ky3raimac wuiMmokua ocwunrad. LkuBnapHuUHr  apu”uanapuga
YeKCU3 3aHXMpPHU UNM6 Xapakatra KentupaguraH Tuwdanap 6op. by 3aH-
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XUP WMKKWTa CUpTMOK; 3dcun “mnagw, YynapHuHr 6upura B K.y3panysuu
6nok koinaHraH. KysranyBum 6/70Kka KyTapunaguraH Q HOK OCWraH.
»PKUH CUPTMOMNHUHI KaTTa 6/10K4aH OcuaMG TyliraH TapMorura xapakart-
NaHTUpYyBYM P Ky4y ~yilunraH. A LUKMBAAPHUHI paguycu R Bar ra TeHr
6ynnb, 6yHga rC R. KyTtapuiysum Q 10K mukgopura "apa6 P KYYHWUHT
Lan Tapuha ysrapuiimHu tonuw xamga Q= 500 H, R = 25cm, 1= 24
cM 6ynraH 3dnga Oy KyYHUHr ~aHuya OyNUWKMHKM  aHwyraw  Kepak. Muw-
Lananuil xucobra ONMHMACKH.

>KaBo6: P = —zgf\ _E)Ij: 10 H.

3.32. OudepeHumnan puyar C Hy~Taga Uy3raamMac upusmara TasH-
raH AB cTepxeHpaH \amga EF Ba AD wapHupnu wnaraknap BocuTacu
6unaH AB puuarra 6upuktmpunraH DE “mucmgaH ubopaT. DE UMCMHUHT
(I nyytacura Q= 1 kH ok npusma épgamm 6unaH ocub wuynnnrad. C
na G HyKTanapfaH yTKaswiraH BepTuKannap opacugaru macoga 1 Mm
ra TeHr. Q OKHM MyBO3aHatra kentupuw yuyyH AB puuyarHuHr CH = 1
M Macodagarn H ny~tacura “yiimnraH P TOLWHWHE OTUPAUTXA TOMWCUH.
MwuanaHnw xucobra ONMHMACUH.

Xago6: P — HOH.

3.33. LWapHupnm TypT 3BeHO/NM MexaHMsmpa BC 3BeHo “ysranmac
AD 3BeHora napannen. AB = h 3BeHo AD ra nepneHgukynsap. AB
MUHr ypTacura ropusoHTan P Kyy uyiunraH. MexaHusm MyBo3aHaT/a
Typuwn yuyyH CD 3BeHOHMHr CE = CD/4 wapTt 6unaH aHu™naHyBun E
ny~Tacura K,aHfali katTaaukgaru ropusoHTan Q Ky4HM Uyinw Kepak?
I) WwapHMp peakuMsacy aHWKNAHCUH. 3BEHOMAapPHUHI OrupaMKnapu xmcobra

OJINHMAacCWH.

Xago6: Q= 2 P, RD= ?1 P Ba AD 06yiinab yHr TOMOHra iyHan-

rau.

3.34. KatTa 3ypukuwnap Q HM ynuyaw y4yyH 6up-6upura CD TOpT-
UHY OunaH GUPUKTUPWAraH Ba efnkanapu TeHr 6ynmaraH ukkuta ABC
na EDF puuarnap cuctemacu uypunrad. Ynap B Ba £ Hy”tanapga
uysranmac TasHunapra tupanraH. EDF puuar 6yiinab P = 125 H 1ok
CUMDKMWN MyMKWH. D HykTagaH | macotaga TypraH P K A Hy”rara
KMimnraH Q KyuyHu MyBo3aHaT “onra kentupagn. Q kyd 10 kH kynai-

TMpunraMmga MyBO3aHaTHM caunab uonuw yyyH P tok-

TUAran ynuosnap TervwsnHya a = 3,3 MM, b= 66P mm,
c= 50 MM ra TeHr.
XaBob: x = 2 cm.
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3.34- macanara 3.35- macanara

3.35. Y3yHnurn 4 wm, ormpaurn 2 kH 6ynraH AB 6anka A HykTa
aTpojpmga ainaHuWy MYMKWH. BankaHuUHr B yun ysyHaurm 3 M, orup-
nmrm 1,6 kH 6ynraH 6ouH"a CD 6ankara Tupanub Typagu. CD 6anka
E Hy”Taga TafHuyra TtupanraH Ba YHWHr D yuum p[eBopra LIapHUpP BOCK-
Tacn 6unaH GupuktTupunraH; M Ba N Hy”~TanapHuHr xap “aicucura 0,8
KH pgaH oK “yimnrad. Macodanap; MA — 3 M, ED = 2m, ND = 1wm
TasHunapgaru peakuusinap TOMW/ICKH.

>XaBo6: Ra— 12 kH; RB— 1,6 kH; RP= 4 kH; RD= 0.

3.38. KoHconb kynpuk yuyta; AC, CD Ba DF kucmnapgaH wu6opat
6ynnb, 4yetaarn KUCMMApHUHI Xap 6UpW MKKUTa TagHyra TasHraH. Y n4oB-
nap termwnmya: AC= DF= 70 m, CD= 20 m, AB = EF = 50 m.

3.36- macanara

KYMNPUKHUHT Y3YHAUK Gupnurura Tyrpu Kenyeuu K ormpanrn 60 kH/m.
Illy toKHUHT A Ba B TasHunapra TywwupaguraH 60CMMW TOMWCKH.
XXaBo6: Na = 1020 kH; NB = 3780 kH.

3.37. KoHconb kynpuk AB acocuii hepma xamga AC Ba BD wmkkuTa
éH (bepmanapgaH wnbopatr. AB depma "“ap 6up METPUHUHT orupaurn 15

3.37- macanara
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idl ra, AC Ba BD tepmanap xap 6up

MOTPUHWUHT  opupiurk 3ca 10 kH ra

IOHT. YHr TomoHgarn [I'D opanun”-

naur xap 6up MeTpura noesgHuHr 30 K

KH 6ynraH orupnuru TywraHga Xxam-

M1 TasgH4Ynapga rasara KenaguraH peak-

nusnap TOMWICWH. Ynyamniap Tervu-

nHya AC = BD — 20 m; AE =BTI'=

ml5 m; EF =50 wm. 3.38-macanara

XKaso6: Rc = 100 kH. RD = 400

kKll, RB— 5425 kH, Rr = 15075 kH.

3.38. CyB chfhmh 2000 kH 6yaraH MOHTOH TYOWMHWHI CY3ULLUHK
TEKWMPULL  YUYH HOK KyTapuw MMKOHMATM P = 750 kH 6ynraH Kpad
6unaH YHWHr TyMmwWwy” TOMOHWMAaH KyTapunagu. Arap TMOHTOH Y3YyHAUru
/,—20 m Ba 3HM /3=10 ™ 6yaraH Typpu Oypuaknu napannenenunes
wnkauga 6ynca, CyBHUHI conuwTupma ormpnauruHm y = 10 kH/m3 ge6
usbyn Kunub, MOHTOH TYOWHWHI CyB caT™MAaH 3Hr KaTTa KyTapuiauuw
6anaHanmMrn h aHuknaHcuH. TTOHTOHHMHT C OrMpAMK Mapkasu MOHTOH
YUYHAUTMHUAT  ApMUga Koinawrad. KyTapuw KpaHW TPOCUHUHE GUPKK-
TpunaguraH K Hyutacu 6unaH C OrMpivk Mapkasu MOHTOH  Ty6upaaH
6up xmun macodgaga Typagn. (KeMaHKHT CcyB cupyvn COH YMiAimaTi Gyinya
YUUUT OpUPUTUTa TEHT.)

>KaBo6: h = 1,36 m.

4-8. TeKMUCNMKAA MXTUEPWMIA >KoMnawraH Kyuynap cucTemacu

4.1. A WapHup aTpodmpa aiinaHa onaguraH 6up >xmHcau AB cTep-
/kcwwHr B Hyyrtacura 10 H orupnukgarm C Tow apk,0H 6unaH ocun-
1,lw. CTepXXeHHUHr B yunpgaH D 610K op”ann yTKasuaraH apkKoHra opup-
mqurm 20 H 6ynrad Tow 6ornaHraH. AB = AD Ba CTEpPXXEHHUHI Opup-
avrinm 20 H  ge6 onmb, CcTepXXeHb MyBO3aHaT Xonatupa TypraHuga
MocHn 6ynaguraH BAD = a 6ypuyak TOonumacuH. bnokgaru uww”anaHuil
Xucobra OonIMHMacKH.

Xaso6: a = 120°.

4.2.. KpaH ropusoHTan 6afiKaCUHWHT Y3yHAUrW | ra TeHr, YHWHT 6up
yuu WapHup éppammpa MaxkKamiadran, WKKUHYM B yun ropusoHT 6unaH
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a 6ypuak xocun kmnysunm BC Toplymu BOcuTacuga, pesopra TOpPTUAMG
Typaan banka yctuga of-vpaurn P 6ynraH K CUMKWUA 0nagn. HO KHUHT
3"onatm A wapHupraya 6ynraH ysrapysuu X Mmacodara k;apab aHu”naHa-
an. BC TOPTMYHMHI TOPTUAMLW Kyyuu T HOK XONATUHUHI  y3rapuwiura
uapab aHUKNaHCWH. BankKaHWHr orMpanrn xucobra ONMHMACWH.

XaBc6: T = -7~

I'sina’

4.3. Orupaurn Q Ba paguycu a 6ynraH 6up >XuHcAM wap xampga P
orvpaukgarn tow O Hyk,Tara apuoHnap 6wnaH pacmpa KypcaTunraHfek
ocnb “yimnraH. Macoda OM = b. MyBosaHaT >;onatuga OM Tyrpu um-
3uK!;MHr BepTuKan 6unaH "aHpaii @ 6ypuak “~ocun YMAMWWM aHWKNAHCUH.

¥agol: singp= 22

b P+ Q-

4.4. B y™ “ysranmac 6ynraH ABC Tupcaknnm pUYarHWHE OrMpAnUrK
80 H, AB enkacu 0,4 M, BC enkacm 1 M, pUYarHUHT OrUPIUK Map-
Kasn septukan BD Tyrpm umsmkgaH 0,212 m macoaga Typagu. A Ba
C Hyk;Tanapra 6ornaHraH ap™oHnap E Ba F 6n0knapgaH yTKaswuaraH,
yynapura moc pasumwga ocuaraH A, = 310 H, P2= 100 H toknap 6u-
NaH TopTMAMG Typaau. bnoknapfaru WwkanaHWwHW Xxucobra onmaii, pu-
YarHMHr MyBo3aHaT xonatmgarm BCE = ¢ 6ypyak TOmuAcuH; 6ypyak
BAE = 135°.

XKaso6: ¢! = 45° 2= 135°,

4.5. Jlebegka pguameTpu d, 6yaraH uaAMOL, TWUWAM TFUAgMpak Ba A
unrakka ara. Fungumpakka Kysraamae Kuamé 6mpmkTupunrad d2 guameTtpau
b6apabaHra Q lOKHM ywnab TypaguraH apkpH ypanraH. Q= 50 H, dx=
= 420 mm, d2= 240 mm, h= 50 mm, a = 120 mm ge6b onmb, namo”-
HWHT B ykura TywaguraH R 60CUM aHUKNAHCWUH. WIIMOKHUHE Ormpavru
X.ncobra ONIMHMACHH.

Xago6: R = Q?ZV “2+ h*= 31 H.
, a

4.6. Orupaurn P 6ynraH 6up >xuHcnu AB 6anka BepTuKan TeKuc-
nuKga >xonawraH cunnu™ CD Ba DE orma Tyrpu umsuknapra Tupanvé
Typagn. By Tyrpu uusluyrapfaH OupyHUMCKM TOPU3OHT 6unaH a bGypuak,
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4.7- macanara 4.8- macanara

UKKUH4YMeKn 90° — a Bypyak xocun kunagu. MyBosaHaT xonatupa 6anka-
HWHT TOPU30HT 6WMNaH Tawkua KuaraH 6Gypuyarn 0 Xampga TasgHY  UM3uK;-
napra KypcatraH 60CYMMW TOMWICUH.

XKaBo6: NA = Pcosa, NB= Psina, tg0 = ctg2a, a < 45° 6yn-

raHga 0= 90° — 2a.

47. Ormpnurn 600 H, ysynnuru 4 m 6ynran 6up xuHcnu  6anka
6up yunm 6unaH cunaMk; noara Ba opanukgarn B Hy”Taga 6anaHgnuru
4 m b6ynraH cTonbaHWHr yuyuara TupanraH, 6anka BepTukan 6unaH 30°
bypuak Tawkun 3tagu. bankaHu non 6yihna6 ToptunraH AC ap”oH wy
y>natga ywna6 Typagu. WwuanaHuwHW - xucobra onMai, ap”OHbUHT
roptuamw Kyum T, cTonbaHuHr peakumsicu R B Ba non peakuymsicu Rc

TOMWUCUH.

Xaso6: T = 150 H, RB= 173 H, /?C= 513H.

4.8. Ornpnaurn 200 H 6ynraH 6up >xuHcnm AB  6anka ropusoHTan
cunamk nonra B HykTaga 60° 6ypuyak octuga Tupanub Typauwm, 6GyHAaH
Taumapn yHu ukkuta C Ba D TasHuynap ywnaé Typagn. B, C Ba D
TasHunapgaru peakuusanap tonuncuH: AB = 3 M, CB = 0,5 m, BD —

I m.

Xaso6: RB = 200 H, Rc= 300 H, RD= 300 H.

4.9. A Hy’Tara 3pKuH cypaTga TupanraH, orupaurn P = 100 H
fij/araH 6up >uHcnum AB nnautaHm BC Ba BD WKKWUTa CTepXXeHnap ropu-
aoHTra HucbataH 45° 6ypuyak octuga ywnab Typagu. BCD — TeHr +o-
mi LM y4ybypuak, Cea D HykTanap 6up BepTMKan Tyrpu 4H3n"ga éragw.
('Tep>XeHNapHUHT OrMpPAMIUMHM XxMcobya onmain xampga B, C Ba D Hykpa-
Napfary 6ornaHuwWnap  WapHup BocuTacuga OupukTupunraH fge6, A
YaSHYHWHI peakuusacu 6unaH CTepXXeHnapaarn 3ypukuwiap aHWKNaHCUH.

>aBo6: Ra = 354 H, Sc= 895 H, SD= — 60,6 H.

4.10. Orupnaurn 100 H 6ynraH 6up XXUHCAM AB  CTEpXeHHWUHT 6up
Y41 TOPU3OHTaN CUMMK, NOAra, WMKKUHYM yunm 3ca TFOPU30OHTra HucbataH
30° 6ypyaK TalWKWA “MAYBUM CUNAUDN UMA  TEKUCNIMKKA TasHraH. Crep-
xcnumnr B yumHu C 6nokpgaH yTraH Ba P OK ocuaraH apkpH ywnab
lypagu. Ap~oHHWHT BC umcMm s Tekucnukka napannen. brokgaru
MNM™anaHWWHN Xucobra onmali, apuoHra ocuaraH P HOKHUHT  OrMpaury,
non 6unaH “na Tekucnukka TywaguraH N A BaNB 6ocumnap TOMWUICKH.

Xagob: P =25 H, NA= 50 H, NB= 43,3 H.
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4.10- macanara 4.11- macanara

4.11. KynpuKHWHI TMCMIapUHU Anrnwga Kynpuk ¢epMacuHUHT 6m-
pop ABC uMCMUHM pacmpa KypcaTuaraHgek ydTta ap™oH 6unaH KyTa-
puwra Typpu Kengu. depma Wy UUCMUHUHT orvpaurn 42 KH, ormpnuk
mapkasun D HykTaga. Macoanap Teruwnauya- AD = 4 m, BD = 2 wm,
BF = 1 m. Arap AC TyrpuM umsuy ropusoHTan 6ynca, apKpHnapgaru
TapaHrnuMK Kyynapy baHuya 6ynagu?

>XaBo6: TA= 18 kH, Ts = 17,67 kH, Tc= 12,43 kH.

4.12. bnp TOMOHra umwab 6ynraH TOMHMHI cTponunacn AB 6pyc-
faH ubopaT 6ynnb, YHUHT touopuru B yum cunnuy TasHYga 3pKuMH “onpga
8Tagn, nacTkm A yuu 3ca pgesopra Tupanub Typagu. TOMHWHI  KUSAMMK
tgoc = 0,5; AB 6pycra yHWHr ypTacura KyinunraH 9 kKH nu BepTuKan
Ky4y Tabcup “umnagu. A Ba B Hy Tanapgarn TasHunap peakuusnapu aHw$-
NaHCUH.

»aBob6: XA= 18 kKkH; Yn= 54 kH; RB = 4,02 kH.

4.13. Cunnnk fesopra ropusoHT 6unaH 45° 6ypyak TallKua KUayBuu
61p XXUHCNM AB HapBOH KyiunraH. HapBOHHWMHI orupaurn 200 H, yHWHT
NacTkW yymgaH xucobnaraHja HapBOH Y3YHAUTMHWHT 1/3 Kucmura TeHp
b6ynraH macotagarn D HykTaga orupnurm 600 H 6ynraH ogam Typajw.
HapBoHfgaH A TasHuYra Ba [eBopra TywaguradH OOCUM Kydynapu Tonwn-
CUH.

XaBo6: X A= 300 H, YA= —800 H, XB = — 300 H.

4.14. A yu aTpohmaa ainaHa onaguraH, ropusoHT 6GunaH 60° 6yp-
Yak TalWKua 3TyBUM OGUP XXMHCAU HAPBOHHWHE orupaurn 2,4 KH, y3yH-
amrn 6 M. HapBOHHWMHI B yumpaaH 2 M Macothagar D HykTaga orup-
nmrnm 0,8 kH 6ynraH ogam Typagu. [OpuM3oHT 6unaH 75° Gypyak Taw-
Kun kunyBun BC ap™oH Ha!BOHHWHI B yusHu TyTnM6 Typagu. ApKoHgaru
TOpTUANLW Kyun T Ba A Y"HUHI peakumacyu TOMUACKH.

XKagob6: T = 3,35 KkH, = 0,867 kH, YA = —0,0344 «kH.

4.12- macanara 4.13-macanara i. 14- macanara 4 15 - macanara
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4.17- macanara 4.18- macanara

1.15. Orvpaurn P = 100 H 6ynraH, A wapHup 6unaH Aesopra
MaxkamiaHran 6up >uHcnm AB 6ankaHum 610kgaH  yTKasuaraH Ba 6up
yunra G 10K ocuiraH Tpoc BepTukanra HucbataH 45° Oypyak ocTuga
ywnab Typagu. TpocHuHr BC kncmm BepTukan 6unaH 30° 6Gypyak Xo-
In'l umnagn. D HyuTaga 6ankara oruvpaurm 200 H 6ynraH Q K ocun-

nt. Arap BD = :AB 6ynca, G 10K orupamru Ba A  LUAPHUPHUHT

[H;|kumsicn TonuncuH. Brokgarn uuwanaHuw xmcobra ONUHMACKH.

XKago6: G= 146 H, XA= 73 H, YA= 173 H.

4.16. Orupnurn 9,6 kH 6ynraH kaiuy MKkMTa wnaon6ankara ocun-
MT, UANnWKHWHT OTUPAWIU MKKana waonbankara 6apaBap OynuHWG Ty-
TagH. ABC wnon6ankaHUHr fpuM LWap wakangarn A yyu NOANATHUK-
Jla Typagn Ba wnon6anka A yumgaH 1,8 m 6anaHgnukparH B nogwmn-
MHK4AN 3pKWH -4yonga yTtagu. LUnwon6ankaHWHTr KynouH 2,4 M ra TeHr.
MbMon6anKaHNHT OrMPAUTUHK ~Mcobra onmvai, YHUHr A Ba B TasHunapra
sylumpaguraH 60CcUM  Ky4ynapy aHWKNaHCUH.

/KaHo6: X A= — 6,4 KkH, Yn= — 4,8 kH, X1i= 6,4 KkH.

1.17. Metann KytoBun ABC KpaHHWHI BepTukan MN  alinaHuw
\up 6op; macoanap MN = 5 m, AC= 5 M. KpaH ormpnurn 20 kH;
YHUHT OTMPAWK Mapkasu >koWnawraH D Hyp;Ta ainaHuw yBugaH 2 M
m.ii'i>gaga Typagn; C Hy Tara ocuaraH tKHUHT orupaurm 30 kH ra
mur /A nogwmnHmk Ba N TOBOHOCTMHUWHI peakuusnapu TOMUICKH.

YKako6: XM~ — 38 kH, XN 38 kH, ¥n,= 50 kH.

4.IN. Waxtaga P — 40 KH toKHM KyTapyBuM KpaH A TOBOHOCTUra
Ha Il HyuTaga cunanm™ UMAKHAPWK cupTra Tupanubd Typagu; UWAUHAPUK
<mptwwr Ay yuu Beptukan. Mactkm AB KUCMWHUHT y3yHAurn 2 M ra
mMun. KpaHHuHr “~ynoun DE = 5 m. KpaHHuHr orupmurn 20 kH ra
mun  6ynn6, Ay BepTuKan y”~aaH 2 M Hapuga TypraH C HyTara uyiun-
Ivh J1 ia B TasgHYNapHHHI peakuusnapu aHWUKIaHCWH.

Xak 6: XA= 120 kH, YA= 60 kH, XB= — 120 KkH.

111). KOk kyTapaguraH kpaH AB 6GankagaH wu6opaT. BankKaHUHT
inti bt A yun wapHup épgamuga [fesopra OGMPUKTUPUATaH, HKOpUrK

1-VMS 33

www.Orbita.Uz kutubxonasi


http://www.Orbita.Uz

4.19- macanara 4.20- macanara

yunHn BC ropu3oHTan Tpoc ywnab Typagu. HOKHWMHT orupanrn P — 2
KH; AB 6ankaHuHr orupnmrn 1 kH 6ynub, 6GankaHuHr yprtacura Lyiun-
raH; 6ypuak a = 45°. BC TpOCHMHI TopTMAMW Kyun T Ba A TasHura
TywagnraH 60CUM aHUKIaHCUH.

Xago6: T= 25 kH, Xn= —25 kH, YA= —3 kH.

4.20. KpaH A, B Ba D HyKTanapuga wapHupra 3ra 6ynu6, AB =
=AD= BD = 8m. ®epmMaHUHI OrMpavMK Mapkasu A HyTa opkaiu yTa-
guraH BeprukangaH 5 m macodaga. KpaHHUHr bynoum aca, A HycTa-
Jam xucobnaHraHmga 15 M ra TeHr. KyTtapunagurad tok oruvpauru 200
KH. depma ormpamrm P = 120 kH. KpaHHUHI KypcaTuaraH BasuaTga
A TasH4y peakuusnapy Ba BD CTep>XeHHWHT 3YPUKULIN aHUKNAHCUH.

YXaBo6: X A= 260 kH, Yn= 770 kH, 7 = 520 kH.

4.21. CtponunaHuHr ABC cuMMMETPUK (epMacvHUHI 6up yum nys-
ranMae A Hy”Tara luiapHuMp BocuTacmpa OupukTupunaraH, 6owka B yum
aca rantaknap 6unaH ropu3oHTan CUAMUK, TEKWUCIWKKa TaaHW6 Typagu.
®epva orvpnurn 100 kH. AC TOMOHra wamosn GOCUMWMHUHT  Kyuu Tab-
cup kunagu. Lamon 6ocvmy Kyum AC TOMOHra TUK Ba Tekuc Tap’an-
raH 6ynu6, TeHr Tabcup aTyBumcu 8 kH. AC y3yHaurm 6 M, 6ypyak
CAB = 30°. TasHunmapgaru peakuusanap TOMUCKH.

aBob6: XA=—4 KkH, YA= 54,6 kH, ¥YB= 52,3 KH.

4.22. Apka waknumgarn gepmaHuHr A Hy“Tacu “y3ranmac LapHUpan
TasH4yga Ba B Hy“Tacu ropu3oHT 6unaH 30° 6ypuak TalWKWa LuAraH
CUIIMK TeKucnaukgaru “ysranyesuu tagHyga Typagu. Opanmk AB = 20 m.
depMaHUHT ycTugarn kopn 6unaH oupranvkga oruvpamrn 100 kH Ba y
AB opann™HuHr yptacugaH kxopugarn C Hy” Tara uyiunrad. Llamon
60CUMUHUHT TeHT Tabcup 3TyBumcn F — 20 kH 6ynu6, AB ra napan-
nen xonpga MyHanraH, YHUHI Tabcup uumsmrm AB pgaH 4 M y3o0™inKaa.
TasHunapgarn peakuuanap TOMWUICUH.

>XaBo6: XA= — 11,2 kH, YA= 46 kH, RB= 62,4 kH.

4.21 - macanara 4.22- macanara



1.23. ABCD d¢epma D HykTapga rantaknapra, A Ba B HykTanapga
ka E Ba F wapHupnapra 6upuktupunraH AE Ba BF orma cTepxeH-
napra TasHW6 Typagu. depmMaHUHT OrmMa CTepXeHnapH Ba EF Tyrpm uu-
HMN Topu3oHTra 45° 6ypuak 6unaH orraH. BC HUHr y3yHauru 3 m, AE

w1 BF CTepXeHNapHWHT Y3yHAWru 6up- bupura TeHr. EF = 3\; 2 m,

M 2,25- Y 2 M. ®epma Ba yHra OCWAraH HKHUHT orupnaurn 75 kKH
OYmm6, CG Typpu umsuk. 6yinnab iyHanraH. [anTaknap peakyusacu RO

TAUCKH.
XaBo6: Rf) — 15 kH.

4.24. TYPOHHUHI KWYKMHA t03ayacura cyBfaH TyllaguraH 6ocum Ly
l0.LUAaH CYBHWHI 3pKWH cupTurada 6ynraH macodara nponopuvoHan pa-
WHWAa opTagu; 6y 6Gocum 6GanaHgnurn wy Macogara 6apasap OynaraH
CyN YCTYHWUHWHT OTUPAMIUAra TeHr; CyB YCTYHW AaCOCWHWHI 1031 TYTOH-
WMHT Ma3Kyp KWYKMHa to3acura TeHr. Kynngarm WKk Xxonga TypoH
KMHU  UaAUHAUTUHUHT lyya 6ynuwy TOMUACKH:

1) TYPOHHMHI KyHAanaHr KUpkumu Typpu 6ypuaknm TypTbypuak 6yn-
nwpaa;

2) YHUHI KUpKUMKU yubypyak OGynraHpa.

CyBHMHI 6ocumungaH TypoH B fyippa atpodmpa argapunu6 KeTmai-
WHan unMnmé xucobnaHunwmn, GyHAa TYPPYHAMK KO3gduumeHTa 2 ra TEHr
MAvHMM kepak. TYPOHHUHI 6anaHAnur /i CyBHUHI  4yuypauru  6unaH
6up xun 6ynn6, 5 M ra TeHr. CyBHUHr coauwitupma orupaurn y — 10
WH/M:|, TYPOH MaTepuanvHUHT CoNUWTUPMa orupanrn y, = 22 kH/m3.

TYppYHMK KO3(hUUMEHTN Aeb apaapuiyBUM XXUCM OPUPAMTA  MOMEHTUHHHI appa-
pYHYM Ky4 MOMeHTMra GynraH Hucbatura aitunagn. TYPOHHWHr y3yHaurun 1 M, 6a-
nw/vHrn dy 6ynraH tosara Tywagurad CyBHUHr 6ocumu y (h —y) dy KWIOHBIOTOHra

Mu, OGyHa y— TYroH acocujaH KapanaérraH tosarada OynraH macoa (MeTpnap xu-
wlngn). 1>y 60CUMHUHT B r?y}(,q,ara HucbataH onuHran momeHtTn y (h —vy) y dy ra

mu  Argnpysun  MoMmeHT JYy (T—y)y dy ra TeHr.
0 .
XKuno6: a — 2,75 m; B— 3,37 ™.
1.25. BuTTa TynnaHraH Ky4 Ba Xy®(T Ky4 Tabcupugaru 6ankaHuHr
| Ha N TasHunapu peakumanapu aHuknaHcuH. Kyunap Ba Macodanap

PT MA4 KypcaTuiraH.
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4.25- macanara 4.26- macanara
XaBob: Xa= 2 kH, Ya= — 4,32 KkH, YB= 7.78 KH.

4.26. VIKkMTa TynfaHraH Kyd Ba OUp TeKWC TaKCMMaHraH tK Tab-
cupugarn 6ankaHuHr J1 Ba B TasHunapuparu peakumanap aHWKIaHCUH.
Tekuc TakCrMMaHraH KKHUHT WHTEHCUBAUIMW, KYUYNapHWHT KaTTanukniapu
Ba Macoanap pacmfia KypcaTuirad.

XaBo6: XA—26 kH, Yag= 4,2 kH, XB = 15,6 kH.

4.27. TynnaHraH Kydy Ba XY(T Kyd TabCcupugaru pacmpja TacBupiaH-
raH KOHCOMb GankaHWHI JeBopra KUCTUPUO MaxkamiaHran YYWHWHE peak-
LUMA Kyunapu aHWKIaHCUH.

XXaBo6: X = 1 kH, Y= 173 kH, M = 0,47 kH - m.

4.28. TynnaHraH Ky4, TeKUC TakCMMMaHraH K Ba Xy(T Ky4y Tab-
cupupary pacmpa TacBMpnaHraH KOHCONb 6GankaHWHr gesopra  UMCTUpUO
MaxKam/iaHran YUYMHWHT peakums Kydnapu aHLyraHcuH.

>KaBo6: X = 2,8 kH, ¥ = 17 kH, M = —5,35 kH- m.

4.29. Tekuc TapanraH OK/6UTTa TynnaHraH Kyd Ba WKKUTa Xy®@T
Ky4y TabCupuaaru pacmfa TacBMpNaHraH KOHCOMb 6GankaHWHT  KUCTUMPUG
MaxKamiaHraH yumgarm peakuus Ky4napy aHUKIaHCWH.

>KaBo6: X = 118 kKH. Y= —28 kH, M= — 86,8 KH- m.

4.30. Pacmpa TacBupnaHraH Xy(QpT Kyd Ba yuybypyak KOHYHMATU 6U-
NaH TakCnM/aHraH K Tabcupuga 6ynraH KOHCONb 6afika KymMunraH yyu-
HUHT peakuWs Ky4ynapy aHLWyraHCuH.

XaBo6: X = —9 kKH, Y =0, M= 40 kHe m.

4.31. Pacmfa TacBuMpnaHraH TynjaHraH Kyd, Xy®(pT Kyd Xxamga yu-
bypyak Ba Tpaneuus XOCU/ KWAWG TakCnMaHraH K Tabcupu ocTuaaru
KOHCO/b 6anKaHWHI KUCTMPUO MaxKamiaHraH yumgarum peaxkums Kydnapu

aHLWYTraHCUH.
XKaBo6: X = 137 kH, ¥ = 25 kH, M = — 270 kH- wm.
4.28- macanara 4.29- macanara 4.30- macanara
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4.31- acanara

4.32. Nkkn 6ynaknn ABC ropusoHTan OGankaHuHr A yun pesopra
n|\né kyimnraH, B yum uysranysum TadgHuyga Typagu; C Hy” Tacmjaa
WapHup 6op. BankaHuHT ycTura ormpaurn 10 KH 6ynraH P 1OKHU Ky-
[/lpn6 TypyBuM KpaH KyiimnraH. KpaHHUHr uynoun KL — 4 m, orumpauru
> 50 kH, KpaHHWHr oruvpnuk Mapkasu CD BepTukan uymsm™ga étagH.
YnuoBnap pacmfa KypcaTunraH. banka orupauMruHu xmcobra onmaii KpaH-
HUHr AB 6anka 6unaH 6up TeKMCNMKAA >KoWnawraH xpnatuga A Ba B
(MMHY HyKTanapuparu peakuusnap TOMWICKH.

XKaBob6: Ra — 53,75 kH, RB= 6,25 kH, MA = 205 kH- m.

4.33. Pacmpa urma 6ankanap xamMja yHra KyWuaraH K Ba Kyd
wenupnadrad. A, B na C TasHunapgarn xamga D wapHupgarn peak-
LUMHMIap aHWKIaHCUH.

XKaBo6: XA——2,8 kH, YA= —44kH, ¥YB= 22,2 kH, ¥Yc=
- mKH, Xo=0, YDm=x 5 KkH.

4.34, Pacmpa iiurma 6ankanap xamfja YHra KyiunraH Kyd Ba HOK
wcenupnadrad. J1, B Ba C TtagHunapgarn xamga D wapHupgarn peakuums
Kyu/lapy aHWKNaHCUH.

Xaso6: XA = 3 kH; ¥Yg= 138 kH; ¥YB = —6,6 kH; ¥Yc = 10
dil; Xn=0; Y0= =5 kH.

4.35. WIKKu umcmpaH mbopat Kynpuk y3apo A wapHup 6unaH xampga
MKKana kupro™garum TasHunapra B Ba C wapHupnap BocuTacmaa 6upuk-
InpunraH. Kynpuk xap "aicu “MCMUHUHT orupamrn 40 KH; ynapHuHT
orupnuk mapkasm D b&E Hy~tanappa. Kynpuk yctupa orupnurn P = 20
nil 6ynraH K 60p; ynuyoBnap pacmga KypcaTunraH. A LwapHupgarn 6o-
«HM Kyunm 6unaH B Ba C Hykdanapjaru peakumsnap aHWKNaHCUH.

YKaBob6: XA— =+ 20 kH; ¥Yn= =F8 kH; XB= —Xc— 20 KkH;

Y, -52 kH; ¥Yc = 48 kH.

4.33- macanara 4.34- macanara
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4.35- macanara 4.36- macanara

4.36. AC Ba BC kHCMmnapfaH ubopaT 6ynraH Kyyma HapBOH ropu-
3oHTan cunam!™ Tekucnukga typagn. AC Ba BC kucmnap xap OMPUHWUHT
ormpaurn 120 H, y3yHaurn 3 m 6ynu6, ynap C wapHup Ba EF apkpH
6unaH GupukTupunrad; macoa BF — AE = | M. Xap kaiten AC Ba BC
KPCMNApHUHT OTMPAUK Mapkasu ynapHuHr ypracuga. CD — 0,6 m maco-
thagarn D Hyutaga orupaurn 720 H 6ynraH ogam 6op. Arap 6ypuak-
nap BAC = ABC = 45° 6ynca, non Ba LWapHUpP peakuuscu, LWYHWUHTAEK
EF apkoHparu TapaHrivK Kyuun T aHWKNAHCUH.

XaBo6: Ra — 408 H, RB= 552H, Xc= + 522 H, Yc= +288H,
7= 522 H.

4.37. Kynpuk ukknta 6up xun M Ba N KpcmnapgaH wubopat. by
KHcMnap Oup-6upura xamja onTuTa orMa CTepxxeHnap OunaH Kysraamac
TasHunapra 6upukTupunraH. CrepxeHnap ropmsoHTra 45° 6ypuak oCTu-
fa opraH 6ynu6, yunapuga wapHupnapu 6op. Ynyoefnap pacmga Kypca-
TuaraH. G Hy” Tara opupauru P 6ynaraH ok KyiunraH. Ly 1ok Tabcu-
pugaH cTepXeHnapga .\oewn 6GynaguraH 3ypukuwInap aHWKNaHCUH.

YKaBob6: b

4.38. Y3apo A wapHup BocuTacuga 6ornaHraH WKKUTa TFOPU30HTanN
6ankagaH ubopaT Kynpuk noigesopra 1, 2, 3, 4 rarmvk, cTepxxeHnap 6u-
NaH LWapHUpau 6UpUKTMpUAraH. Yekkafjarn CTepXXeHnap BepTukan, ypTa-
farn cTepXeHnap aca ropusoHTra a = 60° 6ypuyak ocTupa opraH. Te-
rmwnan ynyosnap: BC=6 m; J1i—8m. KynpukHWHI B HykTacmgaH a= 4 m
macotapa yHra P = 15 kH BepTukan Ky4 Tabcup K,mnagu. CTepXxeHnap-
fJarv 3ypukuwnap Ba A LUAPHUPHUHT peakuusicu aHUKNaHCUH.

4.37- macanara 4.38- macanara



4.39-macanara 4.40-macanara
XaBob6: Sx= — 6,25 kH, S2= 53= —5,77kH, S. = 1,25kH,
V,= £ 2,89 kH, YA= + 3,75 kH.
4.39. YcrtaxoHaga u3 6yiina6 Kynpuk KpaH topagu; ycTaxoHa GuHo-

1M1 yy wWapHupnuM apka ywnab Typagu. Wsga cypunagurad KyHzanadr
MAkaHuHT ormpanrn 12 kH; KpaHHWHT orupaurn 8 KH  (KpaHra tK op-
Il iM.liaH); KpaH OrMPAUIVHUHT TabCUP YM3UTW YaHKU W3daH GankKaHWHT
< 1 .y3yHaurura TeHr 6GynraH Macodaga >XoinawraH. Apka Xap Luaiicu
npMunuHr ormpnmrn 60 kKH ra TeHr Ba y Tervwnuuya 4 éku B TasHu-
eapfaH yTafuraH BepTukannapgaH 2 M Macodagarun Hy Tanapra K,ywWunraH;
KPaHHWHI TasH4Y u3napu Wy BepTukannapgaH 1,8 M macodaga. BUHOHMHT
rmaangaarn 12 m, AB opann” 16 M. LLlamon 60CvMW KYyYNapUHWHT  TeHr
Hu,cup 3TyBuMcnm 12kH ra Tewur Ba AB ra napannen; YHUHTr Tabcup
Yn'HrH AB paH 5m Hapuaa. A Ba B LIapHMpNapHWHr peakuusnapn Ba
< WwapHupgarn 60cM Ky4uu aHUKIaHCUH.

YaBo6: XA= 2kH, M= 67,8 kH, XB= — 14kH, ¥YB = 722

nll Xc= + 14 kH, Yc—=F 4.2 kH.

*140. TopusoHTan AB 6pycHuHr yuura P = 25 H tok ocunraH. bpyc-
Hunr ormpaurn Q — 10 H 6ynmnb, E Hy~Tara KyiunraH. bpyc CD cTep-
XHU a TupanraH 6ynu6, fgesopra A LwWapHup épdaMuga, CTepXeHra aca
1> wapHWp BocuTacuia GUPUKTUPWAraH. Ynyosnap pacMfa KypcaTuirad.
| 1> CTEpXXEHHUHT OrupaAMIrMHN “mcobra onmaii, J1 Ba C LAPHUPNAPHUHT
peakumManapy aHUKIaHCUH.

»aBo6: XA= —30 H, Yn= —17 H, Rc= 60 H.

4.41. Bup Xun y3yHAMKAarn WKKuTa OUp >KuMHCAmM 6pyc ysapo C
WHPHHP 6unaH, wyHuHrgek J1 Ba B HykTanapga Xam LUapHUpnap BOCW-
|(cHoa TasH4Ynapra GMPMKTUpMAraH. Xap KaileH GpyCHMHT orupnurn P ra
mur. C Hy”tara Q kK ocunraH. Macopa AB —d. C HyktagaH AB
TPUIOHTaN Tyrpu umsnioyada 6ynraH Mmasoga b ra TeHr. J1 Ba B wwap-
HUPNapNHHT  peakumanapu aHUKMaHCUH.

XaBo6: - X A= XB= +h(P+ Q), YA=YB=P + X
4.42. Y3yHnurn 6up xun 6ynraH ukkuta AC Ba BD cTtepxeHnap D
HYKMMZa y3apo LWapHUp BocuTacufa OMpUKKaH, LWYHWHIAEK, Yynap BepTu-

JIC crepxeHb Topu3OHTan >koinawraH, BD CTepXeHb 3ca BepTvKan
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4.41- macanara 4.42- macanara

fesop 6unaH 60° 6ypuak xocun “mnagn. AC cTepxeHra B HykTaja Bep-
TMkan Pr= 40 H kyy Ba C HyKTaga ropu3oHTra HucbaTaH 45° 6ypuak
6vnaH Q = 100 H kyuy KyimnraH. BD cTepXxeHra F HyKTaga BepTMKan
P.,— 40 H kyuy kyinunraH. AE — EC; BF = FD pe6 onu6, A Ba B
LIAPHMPNAPHMHT peakuuanapyu aHmKNaHCuH.

XaBob6: XA——287 H. YA= 6H, X,=216H, ¥YB= 145 H.

4.43. ¥Y3apo D wapHup 6unaH OGupukTtupunraH wkkuta AB Ba CD
6ankanap N1 Ba C LWapHUpnap BocuTacupa limnra ocunraH. AB  6anka-
HUHT ormpaurn 60 H 6ynm6, E Hy”Tara kyiunraH. CD 6ankaHuHr F
nykgara uywanrad orumpaurm 50 H. J1B 6ankaHUHr B HyKTacura BepTu-
kKan P — 200 U ky4 uyhwunrad. 1llyiimgarn ynyoBnap 6epunraH: AB = 1
M, CD= 08m. AE=04m CF= 04wm AB Ba CD 6ankanap ropu-
30HTra Ternwnamya a = 60° Ba P= 45° 6ypyak 6unaH orraH. J1 Ba C
LWaPHUPIAPHUHT peakuusnapy aHuKNaHCuH.

Xao6: —XA—Xc= 135 H, YA— 150 H, ¥Yc = 160 H.

4.44. Y3yHnurn 2 m 6ynraH AB ropusoHTan 6ankaHuHr yuura 500
H oruvpnukgarn Q ok ocunraH. banka AC BepTuKan cTon6aHuHr J1 Hy”-
Tacura 6upuktupunraH sa DE Tuprosyd 6unaH Tupab KyiunraH. AC
ctonb6a FG TuproByy 6mnaH maxkamnaHraH, 6yHga AE = CG = 1m, DE
Ba FG Tuprosyunap ropusoHtra 45° 6ypuak 6unaH “usanaHraH. banka,
cTonba, TUProBYYNAPHWHT OTMPAUKNApUHKM X,ucobra onmain, DE Ba FG Tup-
rosyunapgarn SE Ba SF 3ypukuwnap “ampga epHuHr C Hyk,Tacuparu pe-

akuMs  TOMWACWMH.  BUpMKTUpPULLINAPHM WapHUPAK 6ornaHuwnap ae6 xi-
CO6MaHCHUH.

XaBo6: SE= — 1410 H, Sp= — 1410 H, Xc = 1000 H,
Yc= —500 hL
4.43- macanara 4.44- macanara
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4.45- macanara 4.46- macanara

'14», Pacmpga KypcaTuaraH Kynpuk epmacuHuHr C Ba D TyryHnapu-
Il nep'wkan 6yinya Tabeup umnysum P — 100 kH nu 6up xmn toknap
i/.nii . Orma cTepXXeHnap ropu3oHT 6unaH 45° 6ypyak Tawkun “u-
/U My toknap TabcupugaH 1,2, 3,4, 5 Ba 6 cTepxeHnapga xocun
[>\ iigHraH 3ypukuwnap TCMWUICUH.

YKuB06: = — 141 kH, 52= 100 kH, 53= 141 kH, S4= —200

S, =0, Se= 200 kH.

44<», Pacmfa KypcatunraH Kynpuk epmaHuHr C,D Ba E 6yiinua
HW,CUP KWIYBYM TyryHnapura Beptukan P — 100 kKH nu 6up xun toknap
i\\mi.ii,in. Orma cTep>KeHnap ropusoHT 6unaH 45° 6ypyak TalKua Un-
nn LWy toknap Taveupugad 1, 2, 3, 4,5, 6, 7,8 Ba 9 cTepxeHnapaa
Mh i 6ynaguraH 3youkuLinap TOMWUCKUH.

Xaso6: S1— — 150 kH, S.= 0, 5, = 212 kH, S4= — 150 kH,
50 kH, Sc= 150 kH, S7= 71 kH. S8= —200 kH, 59= 0.
1.47. Kynpvk #Auraw yyyH BauTMHuYa ulnapra Mmymkannaé, rungu-

ILKMH érou kpaH scanraH; Oy kpaH A Ba B wum3napga Kyumb topagu.
bpannuur nactkm DE noscu yprtacuparn C TyryHra 3aHxup épgamu
MLV 0K KyTapull y4yyH Xu3mar uunysuu 610K ocuniraH. EppaH  KyTa-
Inluykun OKHUHT orupamrn P = 50 KK 6ynmb, oK acocganm axpanui
imlii ung 3aHXup MyHanuwn BepTMKan 6GunaH a — 20° Oypyak TawKun
nunu, oK TebpaHnd kKeTmacnury yuyyH y CH ropusoHTan apk,0H 6unaH
lupTo Typunagw.

J(MHXUP TOPTUAWLW KYUYMHWHT TOPU30HTan Ty3yBuucKM (ha”aT yHrgaru
/l. Hun Tywaan, peb capa3 UMnMG, HOKHM epaaH KyTapuw naiTnga CF
|U>lwHTan cTepXeHAa Xocun 6ynraH 3ypuMW  aHWKNaHCUH Ba Y
nypunk « = 0 6ynraHja to3ara kenagurad S.2 3ypu™umw 6unaH TaBLoCNaH-
>HH Yn4oBnap pacmpa KypcaTtuiraH.

>XaBo6: S, = 104,6 kH, 52= 50 kH.
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4.51- macanara

4.48. Tpeccgarn M >KUCMHWM CUKYBUYM KYYHUHT MUKAOPU TOMWIICUH.
Kyiingarn waptnap 6epunraH: tabcup 3TyBYH Kyd P — 0,2 kH 6ynu6,
y Kysranmac O ykka 3ra 6ynraH OA puuarra neprneHAVMKYNap Tyluagu.
TekwunpunaétraH xonga npeccHuHr BC TtopTtknuu OB ra neprneHauKynsap
Ba ECD 6ypuakHuW TeHr ukkura 6ynagn, Z-CED —arctg0,2 = 1I20’,
y3yHnnk OA = 1wm; OB = 10 cm.

>XaBo6: 5 KH.

4.49. HOKHM KuCcMO KyTapyBuM MexaHusmumHr OOx 3aHxHpu GC =
= 01) — 60 cm cTepxeHnapra O wapHup 6unaH 6GupukTupuarad. CTep-
)KeHnap xam 6up-6upura TeHr mkkuta CAE Ba DBF Tupcaknn puvar-
napra wapHupnap 6unaH 6uvpukTupunradH 6ynu6, Gupuk*rupysus GH cTep-
XXeHHUHr J1 Ba B HykTanapu atpoduga puyarnap ainaHa onagn. E Ba F
WwapHupnapgarn maxcyc konogkanap Q = 10 KH OKHM uvWKanaMMwi Ha-
Tmxkacuga ywnaé Ttypagn. E Hyuta GH ctepxeHgaH EL = 50 cm, OC
cTepxeHgaH aca EN = 1m macodanapga Typagn. COD y4bypyakHWHT
6anaHgnurn OK = 10 cm ra TeHr. MexaHu3M KUCMAapPUHWUHE OrUPNTUHN
Xucobra onmain 6UpUKTUPYBUM GH CTepXXeHHW 4y3yBUM Ky4 TOMWUACKH.

XaBo6: 60 kH.

4.50. Pacmpa TacBupnaHraH ctepxeHnu cuctemaga CE = EH —HD
Ba AC = CB 6ynranmga A, C, D, E Ba WM wapHupnapgarn peakuus Kyu-
Napyi aHUKaHCUH.

Xaso6: Ra— Rd= RH—P, RE= 2P, Rc—P\f2

EG cTepxeHb uysunnagn, HK cTepxeHb cunnagu.

4.51. XapakatnaHTupysum Tacmaga A0.,01 Tupcaknu puyar “ampja Top-
TyBuM O[ ponmk BocuTacuia XOCUA KWAMHIrau TOPTUAULL KYYU POSIMKHUHT
MKKana ToMoHuaa 6up xun 6ynu6, P H ra TeHr. Cuctema MyBoO3aHaT
Xonuaa TypraHmga Q 1K MLWAOPUHWHT PaHua 6ynuwun TonuncuH. bepun-
raH. /-A0.,01= 90°; D= 55c¢cm; ~=15cm; /x= 35cm; /2= 15 cm;
In= 45cm; P= 18 H.

Xago6: Q= 12 H.
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4.52- macanara 4.53- macanara 4.54- macanara

4.52. Opvpnurn 4,8 KH 6ynraH P OK CUNAMK LW TeKUCAUKAa ap-
LUOH épfammpa ywnab Typwunagwm; apuoH Tekucnumkka napannen sa ABC
NnebefKaHWHI Ky3ranmac Banura ypanraH. Kus TeKUMCAUKHUHT FOPU3OHTra
orvw 6ypuarn 60°. JSlebegkaHuHr onaurn Q = 2,4 kH 6ynu6, CO Bep-
WKan um3mK, 6yiinab nyHanraH. Jlebegka A Hy” Taga CWMAAMK, noara Tu-
panraH Ba B HykTaga nonra 60nT 6unaH 6UpuKTUpMAraH. TekucnukgaH
npuoHraya 6ynraH MacodaHu xucobra onmaid, TasiHUMapHHHI peakuus-
napu TOMWCKH.

>XaBo6: YA= 48 kH, XB=2,08kH, Yih= 12KkH.

4.53. Y3yHnurn 21, orupaurn P 6ynraH 6up >xuHcnm AB cTepxeHb
/1 yunparn ropusoHTan yk atpoguga avinaHa onagu. by cTepxeHb Xyf-
IM WyHAan 21 ysyHnaukgarn 6up XuHcnm CD cTepxeHra Tupanrad; CD
CTEPXXEHb Y3WHWHT ypTacugaru E pgaH yTraH ropusoHTan y” atpoguga
aiinaHa onagu. A Ba E HyuTanap 6up BepTukanga étagm, AE — I. Crep-
XeHHMHr D yuura Q= 2P 1ok ocuaraH. WwuanaHuwHm “ncobra on-
Miii, myBo3aHaT Xx,0onatmga AB CTepXXEHHWHI BepTUKan 6unaH XOCUa Ku-
nnpuraH ¢ 6ypyarn aHWKAaHCUH.

Xago6: ¢ = arccos:8 =82°50\

4.54. Nkknta 6up xxmHcnm AB Ba AC cTtepxeHnap A HykTaga 6up-
6upura (BepTukan cunam” TEKUCNMK Oyinya) Ba FOPU3OHTaN CUMAAWL, NOM-
1.1, B Ba C HyKTanapga 3ca BepTMKan CWINWK [JeBopnapra TupanraH.
CtepxeHnap 6up-6upn 6unaH 90° 6ypyak xocun uunub, MyBO3aHaT XO-
ANTAa TypraHupa fesopnap opacugarn DE macogaHuHTr  K,aHya 6ynuiim

MHWYTHCUH. AB  CTEPXXEHHWHT Y3YHAUTW a ra, OruMpaurn ra, AC
CTEPXXEHHUHT Y3yHAurn b ra, ormpnurn P2ra TeHr.
>XaBo6: DE = -
V>i+ Br

4.55. A ropusoHTan y” atpouga ainaHa onaguraH 6up xuHcnu AB
6pyc paguycu r 6ynraH CuMAnUL UuAMHAPra cysHu6 Typagu. LUunnungp
*NAAN"N TOPU3OHTaN Non yctuga uysunmariguraH AC un 6unaH  TOpTUG
\ynHaraH. BpycHuHr orupnauru 16 H; y3yHnuknap AB = 3r, AC = 2r.
Lliiimnr TopTuaMw Kyun T Ba 6GpyCHMHI A wapHupra KypcataguraH 6o-
enM KY4Yn aHWK/IAHCUH.

Xasob6: T— 6,9 WU, —6 N, ¥Yn= —12,5 H.
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4.55- macanara 4.56- macanara 4.57- macanara

4.56. WNkkuta cunnw, OA Ba OB Kua TeKucnvknap opacura, mMapka-
3 C], crupanrn 1\ — 10 H Ba mapkasu C2 crupnurn P2= 30 H 6ynraH
6up- 6upura Termd TYpyBUM MKKUTA OUP XXMHCAU CUNAWN LUANHAP "yiun-
raH. Arap 6ypyak AOxx— 60°, 6ypuyak BOx = 30° 6ynca, C\C2 Typpu
YM3UKHUHT rOpu3oHTan XOXr yK 6unaH Xocun KparaH ¢ 6ypyaru, LunuHap-
NapHUHT  Tekucauknapra 6ocumy N x Ba N.,, WYHWHrAeK, UUAUHApNap-
HUHI 6up- Bupura TywwupaguraH GOCUMUHUHT MLIyOpU N aHUKIAHCKH.

XaBo6: p= 0; Nx= 20 H; N2= 346 H; N = 17,3 .

4.57. Crupnuknapyn moc pasuwpga P x Ba P2 paguycnapm R\ BaR2 6yn-
raH MKkmta 6up xxmHcnm Cx Ba C2 wapnap AB “ampga AD apuoHnapra
6opnaHm6, A Hy~Tara ocmb kyihmnraH: AB —I{, AD —/2 li+ Ri=
*=/2+ [<s; 6ypuyak BAD = a; AD apKOHHWHI AE ropusoHTan TEKWUC/IMK
6unaH xocun kwnraH 0 6ypuaru, ap”oHnapgarv 1\, T2TopTUAMLW Ky4dna»
pn Ka 6Up WapHWHI UKKMHYMCKIa TylumpaguraH 60CMM Ky4uu aHWUKNaHCUH.

) a
P2+ P-.cosa SinCO — m-

XKasc6: tgO= — .
P~ina

2

4.58. Mapkasnapn 4ysunmanguraH mn 6unaH 6ornaHraH WKKuTa 6up
XUHCAN  LUUAUHAP TOPU30HTan TekKucnukaa Typuban, LuAMHApRap Xxap
OUPUHUHT paguycu T, opupiuri P. YnapHuHT yctuga paguycu R, opupnu-
rm Q 6ynraH 6uMp >XXWHCAW YUYUHUU LUANHAP 60p. WwkKanaHWnHU Xncoob-
ra OnMai, WMHWHT TOPTUAMLL Ky4u, UWAUHAPAAPHUHT TeKUC/MKKa Ba 6up-
6upura TywwmpaguraH 60CYMU aHWKIQHCKH.

XKaBo6: Wactgarn xap "aicu UMAUHAPHUHT TEKWUCAMKKa Tyllupagm-

raH 6ocumu P + ra TeHr. WacTtgary UWAWHAPHUHT Xap 6upn  GunaH
o opugarv UMnanMHap opacuaaru 60cumMm —9{5 B 14 renr.
NNHWHT TOPTUMNLW KYYN — — Ta TeHr.

p : 2y R*+2rR

4.59. Xap KaicuCWMHWMHT opupaurn P — 120 N 6ynraH 6up xungaru
yuTa Tpyba pacmpa KypcaTtunraHgek értagn. WMw”anaHuwHu \mccbra on-
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I liH macanara 4.59-macanara 4.60- macanara

Mull, \ap 6up nacTku Tpyb6aHuNr epra Ba €H TOMOHAaH ywnab TypraH
<u'Mre; nesopnapra TylwmpaguraH 60CUMU  aHWUKNAHCUH.

XKaBo6: epra TywaguraH 6ocum 180Hra, “apuaiicn gesopra Tylla-
/vman 6ocum 34,6 H ra TeHr.

ml(10 ABCD depma D HykTaga pantaknapra, J1 Ba B HykTanapga
|1/ Ba/" wapHupnapra bupuktnpnnraH AE Ba BF cTepxeHnapra Tas-
w1 Typagu. PepmaHUHr orma CcTepxeHnapu Ba EE Typpu UM3HK ropH-
mammM 45° 6ypuyak 6unaH opraH. BC HuHr ysywaurm 3 M, AE Ba EE
| KpXXeHNapHUHT y3yHnurn 6up-bupura tenr; EF = 3)"2 m; AH =
- 2,'25\"2 M. ®epmaHuHr orupnurn 25 KH ra TeHr 6ynn6, C Hykga op-
Miii ytaguraH BepTukan 6yinab iyHanraH; gepmara KyiunraH HOKHUHT
mMpanru 1125 kH. D TasgHY peakuuscu HoMra TeKr 6ynulin yyyH HoK-
(Il B nykTagaH xwucobnaHraH KaHgali J; macoaga ypHaTuw Kepak?

YKaBo6: x = 0,25 m.

4.61. P060T — MaHWMNyNATOP LWAPHUPAM Y4 3BEHONM MeXaku3mpiaH
HI Tpar, 3BeHONap BepTWKan TeKUcAukAa ailnaHa onagu. Po60T — MaHu-
My HrOp 3BEHOMAPUHM FOPU3OHTAN XonaTha ywnab Typul y4uyH 3apyp
filviran A Ba B wapHupnap atpoduaarn ainaHTUpyBYM MOMEHTMAP TO-
HHmiciii. MaHUNYNATOP OO6BEKTHWHI Maccacu otc = 15 Kr. 3BEHONapHUHT
V (ynamknapu: /, = 0,7 m, /2= 0,5 m. 3BeHOnap 6Up XMHCAWU Ba yNapHUHT
MWL ranapn Ternwnuya: T, = 35 Kr, T2= 25 Kr.

»KaBo6: MA= 530 H-m, MB = 135 H-Mm.

401 —4.64-mae ananapra acnatma. LlapHupnapga aiinaHTMpyBYM Mo-
MrHl.napH/ BYXXyAra KenTupyBuM MexaHW3Miap pacmnappa KypcaTuimara.

4.(12. MyBo3aHaTga TypraH LIapHUpAN po60T — MaHUNYATOp MeXaHu3-
MUTa WKKWHYM 3BEHO TrOpM30HTra HucbataH 30° 6ypuyakka KyTapuiaraHu-
M yTarmanapHWHI LWapHupnapugarn anaHTupyBYM MOMEHTNAP TOMWU/CKH.

4.61- macanara 4.62- macanara
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4.63- macanara 4.64- macanara

MaHunynaums 06bEKTUHUHT Maccacn Tr — 15 Kr.  3BEHONMApPHWUHT  Y3YyH-

nvknapn: N— 0,7 m, /2= 0,5 m. 3BeHONapHMHI Maccanapu: Tx= 35 Kr.
T2= 25 Kr.

>XaBo6: MA= 510 H-m, MB =117 H-m.

4.63. Po60T — MaHMNynaTop MexaHUM3MW MyBO3aHaT Xonatuga BepTu-
Kan TeKUCNMKAA >KohnawiraH. 3BeHONMAPHUHT  y3yHauknapu: /, = 0,8 m,
/2= 0,5 m, /3= 0,3 M. 3BeHoMapHWHr wmaccanapn: T1— 40 kr, T2=
= 25 kr, T3= 15 Kr. Arap maHunynatopHuHr CD pynuna maccacu mD=

= 15 Kkr 6ynraH oK 6ynca, ysaTManap TabCUp KYYIapPUHWHE LIAPHUP-
napra ~ysguraH ainaHTMpyBYM MOMEHTNApW TOMWACUH. 3BEHONapHW 6up
XUHCAWU CcTepxeHnap Ae6 XucobnaHcuH.

>XaBo6: MA= 665 Hmu, MB— 248 Hem, Mc = 46,7 Hem.

4.64. P0o60T — MaHUNYNATOP MEXaHW3MUHWUHT LyaM, Maccach mD—

15 kr 6ynraH OKHM MyBO3aHaTfa ywnab Typagu. HOkHM 6ywaTtaguraH
KYpWIMaHWHI y3aTMmara KypcaTaguraH 3YPUKULUMHH KamalTupuiura Mmyn-
KannaHraH npy>XuHacu 6vpuHun 3Beltora A wapHupgaH AE = 0,2 M ma-
cotara KyiunraH /= 3000 H Kky4y 6GunaH Tabcup Kunagu. YsaTma Tab-
CMP KYUNapUHWHT LWapHUpnapgarn MOMEHT/NIapu TOMWICUH. 3BEHONAapHUHT
y3yHnuknapu: 1X= 0,8 m, /2= 0,5 m, /3= 0,3 M. 3BEHONAPHUHI Macca-
napw:wj = 40 kr, /n2= 25 Kr,
T3— 15 Kr. 3BeHonap 6up XXUHCIK
cTepxeHnap Ae6 xmcobnaHcuH.
»KaBob: =502 Hem, MB =
= 214 H-m, Mc = 33 H-m.
4.65. Pacmpaa KypcatunaraH kpau-
HHHI TafgHY peakuumanapn Ba YHUHT
CTepXxeHnapugaru 3ypuKkuLnap
aHuknaHcuH. KpaHga 8 kH nm ok
6op. CTepXXeHNapHWHI  OrMpaUru
Xucobra ONMHMAaCKH.
XKaso6: Ra= 26,1 kH, Rh=

4.65-macanara =18,1 KkH — nactra HyHasnraH.
CTep>XeHHUHT HoMmepun 1 2 A 4 5
3ypHUHLWNap, KH —16,4 + M,5 -14,3 -6 + 19
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4.66- mr.canara

4.66. Pacma Tabcup kunyBuu Kyunap OunaH 6upra KypcaTuirad
| porwna depmMacuHUHI TasHUYNapugarn peakuusnap Ba CTepXeHnapugaru
Mpn™ninap aHWKNaHCKH.

>XaBo6: Ra= 3,4 kH; RB= 2,6 kH.

I'IOMO.pI/I
Vhuwwnap, 7 3 +5.8 —944 -47 -47 +3,9 -0,8/—55 +4.4

4.67. Pacmaa Tabcup KunyBuM Kyunap 6unaH Gupra KypcaTtuarad
yrv epMaHvHr TagHunapugaru peakuusnap Ba CTepxeHnapugaru 3y-
[llIN11HNap aHLLYraHCKH.

XaBo6: Ra= 3,25 KH, RB= 2,75 kH.

Oep>XXEHUMHI  HOVEpU 1 2 3 4 5 6 7
3ypukuwinap, kH +13 +3,03 —35 -2,5 -2,6 + 1,73—1,73
1.68. Pacmga Tabcup KuayBYM Kyunap OunaH Gupra KypcaTuarad

HLU hepMacuHUHT TasHUNapuaary peakuusnap Ba CTepXeHnapupgaru 3y-
|y\lwnap  aHWyraHcmH.

»XaBo6: Ra— 3 kH, Rb= 9 kH.

4.68- macanara
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CTepXeHHVHT Homepu 1 2 3 4 3 6 7 8 o
3ypuknwnap, kH —6,0 +5,1 —3,13-54 —20+2,0 —2,83 0 —3,0
4.69. Pacmpa Tabcump KuayBuMm Kyunap 6unaH 6upra KypcaTunraH WH

WOOTHUHI TasHYNapuAaru peakuusnap Ba CTepXXeHnapugaru 3ypukuwinap

aHUKNaHCHH,
By Macanaga, LWYHWHrgek, GyHaaH KeluHru macananapga, Ox yu AB

ropuso 1tan TVFpn uuMsuK, Oyiinya yHrra, Oy yu 3ca BepTukan 6yiinua
toLopura yHanTMpuIraH.

»aBo6: XA— —2kH, YA= 14 kH, ¥YB= 2,6 kH.
CTEepPXEHHWUHT HOMepwn 1 2 3 4 5 6 7 8 9
3ypuknwnap, KH +4,5 —4.5 +2 —2,44j+S?,44 +2 0 —2.6 -1,4
4.70. Pacmpa toknapu 6unaH 6upra KypcatunraH (epMaHuHr TasHY
napujarv peakuusnap Ba CTepXeHnapugaru 3ypukuwiiap aHWKNaHCUH.
»XaBob: XA= — 1kH, M= 3 kH, ¥YB = 1kH.
CTepXEeHHUHT HOMepH 1 2 4 5 6 7 8 9
3ypukuiinap, kH —2—2— 1+ 141 +2 +4,24 —4+ 141 — 1
4.71. Pacmpa KyiunraH Kyuynapyu 6unaH 6upra KypcaTunraH Kynpuk

(hepMacUHUHI TasiHYMapuaary peakumsnap Ba CTepXeHnapugaru sypu™uul-
nap aHLWyraHCcuH:

>XaBo6: YA— 2,1 KkKH, XB= —2kKH, ¥YB= 2,9 KH.

CTep>XeHHUHT Homepun 1 S 1 5 6 7 8 9

3ypukuwnap, kH —297+2,1 +21 -2,1 +15+0,9 0 —4,1 +0,9
4.70- kacanara 4.71- macanara
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¢1.72. Pacmpa Tabcup 3TyBYM
Kyunap 6unan 6upra KypcatuaraH
HHMIOOTUMHT  TasH4YNapujarn peak-
HMHNap Ba CTepXeHnapgarn 3ypu-
i\iim.ilap aHWknaHcuH, 3 Ba 4 cTep-
J«olitap Oup-6upn  BunaH Kecuwl-
| I nykTaga LwapHWp BocuTacupaa
[MupuKTMpUAraH amac.
XaBo6. YA— 2,2 kH, XB— 4.72- macanara

—2 KH, ¥B = 2,8 KH.

CTepXeHHUHT HoMepy 1 2 3 4 5
3ypukuwnap, kKH —6 —7 +4,9 +2,53 -5,7
4.73. Pacmpga Tabcup KuAyBUM Kyunap 6unaH 6|/|pra KypcaTtunraH

(<@ (hepMaHMHI TasHYNapuZarn peakuusnap Ba CTepXeHnapuaarun 3ypu-
UMLLNAP aHWUKMAHCUH,

>XaBo6: Xn= 54 kH, YA—6kKH, XB= —5,4 kH.

Inpicwnur kovepn 1 2 3 4 5 6 7 8 s 1 1
Mypuunwnap, KH -5,4 _3,6 _1,8 +2,06|+2,06 +4,1 —6+3,5 —3+2,7 —2

4.74. TeHr naHenau cTponuaa (epmMacMHWUHI TyryHnapuga Lwamon
(I KAMT Tabeupuga Tomra Tuk 6ynraH: Pl — Pi=312,5 H Ba P2= P3=

<5 H Kkyunap >ocun 6ynagu. Ynuoenap pacmga Kypcatunrad. Lamon
yabCcupuia TasH4Ynapga Xxocun 6GynaguraH peakuusnap Ba (epMa CTepXKeH-
nnpugarn 3ypukulinap aHUKnaHcuH.

XaBob: YA= 997 H, XB= 1040 H, ¥B = 563 H, Sj= — 1525
I, S,= 1940 H, S3= — 1560 H, S4= S5= 56= —970 H, S7=
1-1100H, = 440 H, S9= —215H, 5= Sn= -230 H,
SIt =Sn = SK¥=0. Su= —26H, S6= + 1340 H, S, = — 1130
N's =+ KS50H, S®O= — 750 H.
4 2145 49
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5-§. MwkanaHuw Ky4ynapu

51. P —2KH Kyy 6unaH 4ysunyBuM UKKUTA Mynat AUCTHU 6up-6u-
pura 6upukTupnb TypaguraH 60nTAa KaH4ya TOPTUW  Kyun Gyauwn fno-
3UMAIUTYA @HWKNAHCWMH. BOAT Knumk opanu™ 6wunaH ypHatunrad 6ynuo,
KecyBUM Kydra uupall Gepuiy Kepak. JlucTnap opacupary ULKanaHuw
KoagpuumeHtn 0,2 ra TeHr.

KypcaTma: BonT KecyBuM Kyura umpall 6epuum Kepak OynraHuaaH yHW
WyHAan Kyd 6unaH TopTMG yULL NO3UMKKW, NUCTNap opacupa ~ocun GynaguraH ui-

{(ananuw, nuctnapHuMr cwiwmwMra iyn AyiimacuH.  BonTHUMN yum 6yiinaé Tabcup
AUNYBUM Kyd LUMAMPUNaBTraH TOPTULL Kydn 6ynagu.

>Kaso6: 10 kH.

5.2. Pacmpaa KypcaTWnraHfek TaxnaHraH KOro3 BapaknanuHMHI 3pKWH
yynapu BapaK opanatvé WyHAalk EnuILITUPUATaHKK, HaTukada WMKKuTa A
Ba B mycta™mn Tynnap xocun 6ynagu. Xap UaiicM BapauHWHI OTMPAUIu
0,06 H, xamma Bapa™napHWHr CcOHM 200, bPro3HUHIr bPro3 6unaH Ba
LLOro3 TypraH CTON OufMaH MWKanaHUw KoagduumeHtTn 0,2 ra TeHr. Kp-
po3 TynnapuaaH 6upuHu “y3spanmac [e6 xmcob6nab, WKKMHUM TynHW TOp-
TM6 ONUW YYyH KepakK 6ynraH P ropus3oHTan KYYHWHT 3HT KUYMK LuiA-
MaTW aHLWYraHCUH.

XKaBo6: A Hn B pgaH TOpTMG onraHga P = 2412 H. B HM A pgaH
TopTn6 onraHga P = 238, 8 H 6ynagw.

5.3. Huwabnurn 0,008 ra TeHr 6ynraH rwa ihyngaH Tywunb kenaért-
raH BaroH MablyMm OMp Te3NMK ONraH4aH KemuH TeHr YN4yoBAWM Xapakat
Amnagn. Arap BarOHHMHr ormpnurm 500 KH 6ynca, Wy Te3nMKAa BaroH-
ra TabCup KunaguraH "apwuiavkK Kyuyum R TONUACKH.

NYNHWHT HAWRGAMMA A4e6, y/HUHE  FOPU3OHTFa HUc6aTaH OruvLL  BypyarvHUHL

TaHreHcuUra aiTunagn; HULWAGAMK KWUUMK 6ynraHugan GypuakHUHT CUHYCUHU  YHUHT
TaHreHcura TeHr fe6 uabyn Ly MyMKVH.

>XaBo6: R — 4 kH.

5.4. Moe3g 0,008 kuAnukka ara 6ynraH Tyrpy umsm™nm inyn 6yiinab
y3rapmac Te3nMK 6unaH KyTapuaMmo”™aa; 31eKTPOBO3HM Xucobra onMaraH-
fa, noesgHuHr orvprur 12000 kH. Arap xapakatra 6ynraH “aplivnaiuk,
NOe3JHMHI TemMup wu3napra KypcataguraH 60cMMUHMHT 0,005  KMCMUHK
TaWwkKWa “unca, 3NeKTPOBO3ZHUHI TOPTUW Kyunm P ~aHpali 6ynagn?

>XaBo6: P = 156 kH.

5.1- macanara 5.2- macanara
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5.5. Cunnu, 6ynmaraH KU TEKUCAMK TOPU3OHT 6unaH WyHaanm a
Oypuyak TalUKWUA KUNaguKK, WY TEKUC/TMKKA LYWUNraH OKMP XXWUCM Yy3ura
pactnab 6epunraH 60WNaHIMY  Te3NMKKa TEHr JOMMUIA  Te3nnk 6unad
nacTra Tywaau. WwkanaHuw KoapgpuumeHTn / aHWKNAHCUH.

Xagob6: / = tga.

5.6. Kua epHuHr Tabumii ofnlij 6ypyarn TonuacuH. Ly epHWHr ww-
uanaHuw KoaduumeHtn / = 0,8.

Kua epHUHr Tabuuii ofhiii 6ypyarn fe6 KUANUKHWHI TOPU3OHTra HucbaTaH Xocun
umnraH Wwywpaii aHr kKatTa oruw Oypuyarura aitunaguku, OyHAa Kuanvkpa étraH
Tynpouy, 3appayacH MyBo3aHaTaa Gynagu.

>KaBo6: 38°40'.

5.7. Ormpnurn P ra TeHr fWWK WUWKanaHuw kKoapguuymeHtn / 6yn-
raH ragup- 6yoyp Tekucnukga Typagu. SLWWKHU 3HT KUUUK Q Ky4y 6umnaH
Ay3paTuwl yyyH Ky4yHM TrOpU3OHTra HucbataH “aHpail p 6Oypyak OunaH
uyinmw kepak? LUy 3HT KMYMK KYYHWHT MU/Lopy TOMU/ICHH.

IP
: = . = n J—

XKaBob6: p arctg/; Qmin le+ ia

5.8. Orupnuknapn moc pasuwpa 10 M, 30H Ba 60 H OGynraH yuTa
A B, C toknap ropusoHtra a 6ypyak ocTuga ofraH TeKWUCIUK YycTuga
Typubaun. tOknap pacMpa KypcaTuiraHfek Tpocnap OunaH 6Go0rnaHraH.

Tekucnuk 6unaH 1Kap opacujaru UllkanaHuw KoapguumneHTaapm moc
pasnwga fA= 0,1, fB= 0,25, fc = 0,5 ra TeHr. a OypyakHMHI uUaHAgal
Kniimatuga toknap Kna Tekucnuk 6yinab Tekuc xapaxaTnaHub nacTra.
Tywa 6ownaian. LyHuUHraek, tpocnapaarn TAB Ba TBC TapaHIMK Kyu-
napn TOMWUIICKH.

XKaBo6: a — arctg 0,38, TAB= 2,7 H, Tac= 6,5 H.

5.9. Orvpnurn 200 H 6ynraH Tyrpu 6ypyaknu B 6GpYyCHUHT HOKppU
to3acuga ormpamrm 100 H ra TeHr Tyrpu 6ypuaknm A 6pyc Typuban. B
OpYyCHUHT Kyiim TomMoHM C ropuM3oHTaNn cupTra TasHWG Typagu Ba ynap
opacmgarn uwkKanaHuw koapguuneHtn /2= 0,2. A Ba B 6pycnap opa-
cmparn mwkanaHuw KoagpguumeHtn /, = 0,5. A 6pycra ropusoHT 6unaH
a — 30° 6ypuak xocun kunyBunm P — 60 H kyuy Tabcup ymnagu. A 6pyc
B 6pycra HucbataH “apakaTnaHagumm? B 6pyc C Tekucnmkka HucbaTaH
Xapakatnavagnmm?

XaBo6: A Ba B 6pycnap TWHY Typaaw.

A
-
p C
5.7- macanara 5.8- macanara 5.9- macanara
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5.10- macanara 5.11-macanara 5.12- macanara

5.10. Ukkuta J1 Ba B »ucmnap C kug Tekucnnyga pacmga Kypca-
TUNTAHAEK 3'pHawraH. A sa B »ucm orupnuknapum mMoc pasuwga 100 U
Ba 200 M. A 6unaH B opacmgaru umwkanaHuw KoagdumumeHtn /x= 0,6,
B Ba C opacuparncu sca /2= 0,2. A XUCMra Kua TEKUCAMKKa nNapan-
nen Knand KyhunraH P KyYHWHr Typau Kuimatnapufa cuMcTeMalllur no-
NaTN TEKLLMPUIICUH.

XaBob: P<98H 6ynraHga ukkana >XuWcm xam 6up-6upura Hucba-
TaH cumkumali 6upranmkaa nactra TOMOW XapakaTnaHagu; 98 H <P <112
W 6ynraHga MKkana >Xucm >am Tumd  Typagu; P>102H pa B xucwm
Kysranmai, A >XucMm B HUHF ycTuaa touopura TOMOW CUpnaHagH.

5.11. Kus Tekucnuk yctuga orupnurn 400 N 6ynraH Typpu 6Gypyak-
nm B 6pyc Typuban. YHra Tpoc Bocutacuga 200 U cpupnvkgarn Ba uus
TEKUCANK Oyiinya cvpnaHud TPOCHWU TapaHr TOPTYyBUM Typpu Bypyaknm A
6pyc ynaHagw. K2vm TEKUCANK BunaH nwkKanaHuw KoagguumeHtnapyn fA=

= 0,5 Ba fB= —. A 0Opyc ynaHraHgaH CyHr cuctemMa MyBO3aHaTga 6y-

nagumn? Tpocgarn T TapaHrMK Ba Xap Kaicu XUCMra Tabcup atanuraH
VLWKaNaHWW KYYTapuHWHT KaTTanukKnapyu TOMWICUH. TPOCHWHI  OrUpuru
Xucobra ONMHMACKH.

XKaBo6: Cuctema Tumy xonatga kK.onagn. FA= 86,6 N, FB= 2134
n, T= 134 1.

5.12. Pagup-6yayp ropvsoHTan TEKUCAUK yCTuAa TypraH MKkuTa A
Ba B >xwucmnap opacura C noHa Kuputu6 KynmnraH. FMoHaHUHT 6up TO-

MOHW BepTuKan, bow™acu BepTMKan 6unaH a = arctg — Oypyak ”ocun

mnagu.

A Ba B >wucm orupnvknapu moc pasuwga 400 W sa 300 WU, cupt-
nap opacmfarn MwWKanaHuw Ko3@UUMEHTNapU pacMia KypcaTuarad.
XXucMmnapgaH 6MpYHW CHMKWAAWTAH Q KYYHWHT LuMiAMaTW, LWYHUHTAEK
Ky3raamai [onraH >KUCMra TrOpM3OHTan TEKUCAWK HMCHMAAH Tabcup
3TaguraH F uvwKanaHUWw KYUYUHUHT LWAMaTU TOMWICKH.

XaBo6: Q= 70 N pa A ucm "apakatnaHa 6ownaiign; Fe = 83 WU.

5.13.71 umnnHgp opanuk 6ypuar 0 ra TeHr, KyHAanaHr Kecumu
CUMMETPUK MNOHa Wwaknuga 6ynraH B iyuantupysBumnap opacuga Typuo-
an. N1 umnuHgp 6unaH B RAywanTupyBuMnap opacuparvm uwKanaHuw Ko-
appuumeHTn / ra TeHr. UWAvHAPHUHT orupaurn Q ra TeHr. P Kyu-
HUHI ThaHfalh uuiMaTuia LUAMHAP TOPU3OHTan WyHanuwpaa X;apakaTtiaHa
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Aownaigu? P KyYHUHT UWAMHAP orvpanr Q ra TeHr KuiMatuja xapa-
KNT 60wWwnaHmwm yyyH O 6ypuyak “aHpain OGynuwim kepak?

XaBob6: P= A~ « 0= 2arcsin/.
Sin—o

5.14. Q orupnukgarn umnnHgp J1 Ba B TasHunapga Typubau, A
m H TasHunap UMAMHAP MapKasHaH YTYBYM BepTuKaira HucbataH CUM-
MEeTpVK >olnawraH. LiunuHap Ba TasHYnap opacufarvm WKanaHull Ko-
apduumneHTa / ra TeHr. T TaHreHuwan KYYHWHT UaHAak Kuimatmga uu-
NMHAP ainaHa 6ownaian? O 6ypuyakHUHI “aHgall kuiimaTupa 6y uypun-
Ml y3-y3ugaH TOpMO3naHyBun 6Gynagu?

XKagc6: T m /Q - 0< arecos- |

(1+/*) cos-0—/ ' ' 1+/*

> 15. KpuBowmnay MexaHusmga HyHanTupyeum Ba J1 nNon3yH opacu-
[WH, WYHWHIAeK, Xamma LapHupnap Ba NOAWMMHUKNapAaryn uwana-
unwnu ~mcobra onmai, Q HOKHW MeXaHW3MHUHI pacMja TacBMp/aHraH
Aonatmga ywnab Typuw ydyH 3apyp O6ynaguraH P Ky4 aHLWYyraHCuWH.
Nrap A nonsyH 6unaH WyHanTUPYBYM oOpacuMpary LlanaHuw Koadgu-
umveHTa / ra TeHr 6ynca, Q KHOKHMHI "y3ranmai UOAUWWHW TabMWUHMAA-
avray P KYYHUHT MWHUMa1 Ba Makcuman “uimarnapy uaHfan?

agog: P = Q2cs®

rsin (p+ 6)
/= Q-a CBd—/sing Qa cos+ /sind
g sin(@ 0 r 3T(p + 0)

> 16. [owvpaBuii LUAWHAPHWUHT 4OpaK UMCMW KypuHuWwKaa 6GynraH
wanp-byayp cupT 6yiinaé P orupnukgarn B tok BAD Tpoc éppammpa
K Tapuna 6opaéTraHuja MyBo3aHaTfa ywnab Typunagu. HOK 6unaH cupt
opacugary uwKanaHu koaduumneHtn / = tg ¢, 6yHaa §— vKanaHULW
oypyarn. TPOCHWHI TapaHrnurn a OypuyakHUHT  QYHKUMACKM cudaTmga
MnWyraHcuMH. TPOCHUHT TapaHrauru 3KcTpeMan “uiiMatra ara 6ynuwu
YUYyH C Bypuak KaHfall LWwapTHW “aHoaTnaHTMpuwuy Kepak? HOK Ba A
ONOKHWHI  YN40B/apu Xucobra ONMHMAaCUH.

Wagos: S = p  Sn@ra . @4
Sin5° + —+®) g (45°+ i + B)
2

OynraHnga S TapaHr/IMK 3KCTpeMan uuiimaTra spuwagu.

Z W M w

5.13- macanara 5-14- macanara 5.15- macanara
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5.16 Ba 5.17- macanara 5.18- macanara

5.17. LovipaBuii UMNVMHAPHUHT  YopaK KUCMU  KypuHMLIMAA OGynraH
ragup-6yayp cupT Oyiinab TywupunaétraH P orupnukgarn B 10K MyBO-
3aHaTga ywnab typunagu. HOK 6unaH CcMpT opacugaru uiikKanaHuw Ko-
appuuventn f = tgy, 6yHaa ¢ uwkanaHuw 6ypyarn. TPOCHWUHT S Ta-
paHrAnrn a 6ypyakHUHT (YHKUMACKM cudaTuia aHUKNaHCUH. B 10K MyBO-
3aHaTfa TypraHuja TPOCHUHI TapaHriury KaHpgali derapaja ysrapuwiu
MYMKMH? KOK Ba ONOKHUHI yn4yoBnapy Xucobra ONMHMACKH.

XaBo6: S = P —sin (@— —— . Arap TPOCHWHI TapaHrauru
sin (45° —)
2
p sin (a + &) > N> sin (a — &)

sin (45° + E + @) s> (45° + E — )

LWapTHX KaHoaTnaHTMpca, HOK MyBO3aHaTga Typaau. a< @ 6ynca, oK
Tpoc 6ynMaca xam MyBoO3aHaTAa Typagu.

5. 18. Pagnp-6yayp cuptnm CD ropusoHTan iiyHantupyBum 6yiinad Q
IOK CMpHaHa onafgu. YHra yuympa P toku 6ynraH, cunnuy A Tewwuk op-
Llamm yTkasunraH Tpoc 6ornaHraH. HOKHWHI HyHanTupyBun Oyiinab ww-
uanaHuw koagguumeHtn / = 0,1. Q HOKHUHF orupauru 100 H, wnanHrad
loKHMKM P = 50 H. A TewwukpaH MNyHanTUPYBUMHUHI Yy uraya 6ynraH
macopa OA — 15 cm. TwuHu Typmb !“onaguraH 30Ha uYerapacu (HOKHUHT
MyBO3aHaT >;onatga bynaguraH reomeTpuk YPuHNaPu) aHuknaHcuH. HOK
Ba TELUMKHWHT YN4OBMapu Xucobra OfIMHMAaCHH.

XaBo6: Yerapa, * 4,64 cm KoopauHaTanapra ara.

5. 19. MynHUHr KMs KncMmga aBTOMOGMAL TOpMO3nap BocuTacwaa
ywnaé Typunagu. Topmo3 nejany 2 CM CUIXWUraHWga AWCKanu TOPMO3-
HUHT TOpMO3 Kofiogkacu 0,2 MM ra CUMKMAAW. [AUCKHWHT wwnaigurad
KUcMu fuametpyu 220 MM, TUASUPAKHWUHT 3ypuK™MLW TyllaguraH LuameTpu
520 MM, aBTOMOGMAHWHI orvpaurn 14 kH. Arap NYNHWHT KUAnuMk 6yp-
yarn 20° 6ynca, "aiifoBun TOpMO3 nefjanura K,aHga Kyd 6unaH 6ocu-
UM aHWKNaHCUH. KOManab wuianaHmw "“ncobra OAMHMAcUMH. TOPMO3 KO-
nofkanapu 6unaH JUCK opacugarn cupnaHué uilkanaHuil Kosh@UUUeHTH
/ —0,5. Xamma rungupaknapHuHr TopMo3napu 6up xun uwnangu.

XKaso6: 0,226 kH.

5.20. Pagup-6ygyp cuptau  AB  ropusoHTan WRyHanTupyBun 6yii-
nab Q 10K cupnaHa ofafu. YHra yumpga P toku 6ynraH Tpoc 60rnaH-
raH. Arap HKAapHuHr orupnvknapy Q = 100 H, P — 45 H Ba cupna-
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5.20- macanara 5.21- macanara

HM6 MwKanaHuw Koagguumentn / = 0,5 6ynca, MyBo3aHaT canaHmaii-
OuraH opanu”nap Jerapanapyu aHuWKNaHCMH. D 6MI0KHWMHT MapKasugaH iy-
HaNTUPYBUMHUHT y"uraya 6ynraH macoga h — 15 cm. D 610K Ba Q tOK-
HWUHI yN4oBfapy Xucobra ONUHMACUH.

XaBo6: Yerapanapu moc pasuwga (— 39,6 cm, — 23,8 cm) Ba (23,8
cMm, 39,6 cm) ra TeHr, KoopauHaTanap 6unaH aHW™naHraH WKKUTa opa-
iy,

5.21. Banra momeHTa M = 100 H.m 6ynraH Xy(pT Kyd UylunraH.
Banra r=25 cMm paguycnu TOpPMO3 runguparn ypHatunraH- Topmos
rungmparn 6unaH TOPMO3 KOMOAKAcu opacuparn TWHY “onatfarv  WHLWa-
naHuw kKoapguumneHtn / = 0,25 6ynca, TrMAAUPAKHUHT TyxTab uLoAMWK
YUYYH KONoAKanapHu TOPMO3 runguparura kaugad Q Kyd O6unaH 6ocuwl
Kepaknuru TOMWCKH.

XKaBo6: Q= 800 H.

5.22. TpamBail 3wunrn cypunub ouymnraHga nacTku nasara uilKana-
Hagn. WwkanaHuw koagduumeHtn / = 0,5 gaH KkatTa aMac. OWMWKHUHT
keHrnaurn | = 0,8 M; SWWKHUHT OrUPAMK MapkKasu YHWHI BEpTUKal CUM-
MeTpua 5mpa étagn. OWKK oymnaétraHga arfjapunmacivru yyyH 3wuk
GaHAMHW Kynu 6unaH “aHfain h 6anaHfnMKKa ypHaTULL Kepakurn aHuu,-
NaHCUH.

»XaBo6: h= — =0,8 wm.

2>
5.23. Orupnurn Q, paguycm R 6ynraH UWIMHAPUK Ban y3ura ypan-
raH apuoHra ocuaraH oK 6unaH >;apakatra KenTupunagu; HKHUHT orup-

airu P. Ban WwvnnapuHWHE paguycn r = — . TMoflunnHMKapaarn — uw-

NanaHunw Koathmuymentn 0,05 ra TeHr. HOK y?rapmac Te3nuK 6unaH
nactra TyWuwWmn y4yyH Q orupnvk 6unaH P OTMPAMKHUHT HWUCGATW  KaH-
fain 6ynumn Kepak?

Xago6: — = 39.

P

5.24. P —600 H BepTukan Ky4 6unaH tOKNaHraH KpOHLWTENH AeBop-
ra UKku 600t 6unaH 6upuKTUpuraH. KpoHWwTeliHHM AgeBopra GMpUKTUpULL
YUYH Kepak 6ynraH6ontnapgaru TOPTWL Kyyn aHUKNaHCWH. [esBop 6unaH

KPOHLWITEH opacuparn uwkanaHuw koagguuneHtn /= 0,3. KaTta 3x-
TUETAMK 6BunaH "“mcobnaw y4vyH auatrmHa rokppugarm 60NT TOPTWATaH
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5.23- macanara 5.24- macanara 5.25- macanara

ne6 xampa 6onTnap 3asop 6GwWnaH KyiunradH 6ynu6, ynap Kecunuuwra
umpalin kepak, ge6 apas “unuHagu. BepunraH: —> /.
a

KypcaTtma: bontgarn TopTvwl Kyuu fe6 GONTHUHI yum 6yiinab Tabcup uu-
NyBUM 3ypuKuLIra avitunagn. HO”opuaaru 6onTharn Tyna TOPTULL KyYu WKKU LUCM-
[aH unbopaT: GMPUHYMCKU KPOHLUTEAHHWHI [AeBOpfAaH y3unuwira Ba MacTKy 60T aTpo-
tuga argapynuwra Wyn uyimaingm, UKKMHYACKM  KPOHLUTEAHHUHE  K”opurn  uucmuga
Kepaknn unWNanaHLWwrn >;0cun ~MayByyM Hopman 60CMMHU to3ara Kentupagu.

XKaBo6: 2 kH.

5.25. AB con Banra yTkasunraH M Huwnap 6unaH “apakatra Ke-
nagn. OacTtaHuHr orvpnurnm 180 H, C Ba D iymanTupyBumnap opacu-
parn macoga b — 1,5 M. HuwHuHr Ban 6yptwunra Termb TypraH Hyu-
TacugaH gacta ykura 6ynraH opaam”™ a = 0,15 m. facta 6unaH C Ba
D opacupary MwkanaHu Kyyu HLWIKanaHyBuu Lucmnap 60cuMMHUHT 0,15
LUMCMWHN TalWKWI Kuaca, AacTaHM KyTapuw y4yyH KaHya P Kyy Kepak?

Xaso6: P = 186 H.

5.26. AB Tr0:M30HTan CTEPXEHHUHT A yumga Tewwuk 6ynuno,
TeWHKKa toManok CD BepTukan TUProsyd Kuprusmb kyiunraH. BTynka-
HUHT Y3yHAUTM b= 2 cM. TUProByYyHWHr yuupaH a Mmacodagarun E ny”-
Taja cTepeHra P 1ok ocunraH. AB CTepXeHHWHI OrupanruHu xmcobra
oNMaii, WyHAaln a opann” aHWKNaHCWHKM, P Ky4 TabCcupuaa CTEpXeHb
MyBO3a: aT "0nufa KOMICUH; CTepXeHb 6GunaH TUProsydy opacuparm wuL-
uanaHuw koagpguumeHtn / = 0,1

XaBob: a > 10 cwm.

5.27. MacTkn yum 6unaH ropusoHTan nonra TupanraH AB HapBOH
BepTMKan feBopra KyiunraH. HapBOHHWHI BepTMKan AeBop 6unaH wuLw-
KanaHuw KoapguumneHTn non 6wnaH umwkanaHuw KospuuneHtn /2.
HapBoH 6WnaH YHWUHr yCTuAarn KWULWHWHE OTUPAWUTK p ra TeHr 6ynuo,
HapBOH Y3YHAUTMHW T:N Hucbatga 6ynyBum C Hy” Tara KyiunraH. My-
BO3aHaT xofaTufga HapBoH 6unaH feBop opacujarn a OypyakHWHI 3HT
KaTra Kuimatu Ba LIy XonaT Y4YyH [AeBOPHWHI Na Ba MOAHUHT N B
HOpMas peakumanapu TOMUIICUH.

XKaBob6: iga = NA = NB=

Y%



5.26- macanara 5.27-macanara 5.28-macanara 5.29-macanara

5.28. Opvpnurn P ra TeHr AB HapBoH 6up yunm 6unaH cunnm” pge-
nopta Ba WKKWUHYM yuu OunaH pagup-0ygyp nonra Tupannb Typagu.
HapBoii 6unaH non opacupary MIIKanaHuw Ko3pguUMeHTn [/ ra TeHr.
Orvpaurv p OynraH KWW HAPBOHHWHI t0OpuUcCHUra uuua OfULLIKN  YYYH
HapBOH Monra HucbataH KaHfan a 6ypyak 6unaH “yiAunuwn kepak?

XKago6: tga> — 2p

2 ULP + p)

5.29. AB HapBOH HOTEKWUC fJeBOp Ba pagup-6yayp nonra TasHuWO,
non 6unaH 60° 6ypuak TalWKun 3Tagu. HapsoHra P oK KyliunaraH.
HapBOH orupsuruHu xucobra onmaid, y MyBo3aHaT “onatuga ”~onaguran
3Hr KatTa BP macoda rpaguk ycyn 6unaH TonunacwuH. [eBop Ba oA
YUYYyH UWKanaHuw 6ypyary 15° ra TeHr.

>XaBo6: BP= -

5.30. bup xuHcnn orap AB cTepxeHb ukkuta C Ba D TasgHuynappga
éTagn, TasHunap opacmgarn macoa CD —a, AC = b. CTepXeHHWHT
TagHyra uwkanaHuw koapduumneHtn f ra TeHr. CTepXXeHHWHT TO0PU30HT-
ra ofhiu 6ypuarn a. Arap CcTepXeHb WyroHauru ”“uncobra onmMHMaca,
CTEPXXEHHUHI MyBO3aHaTAa TYPULIM YYYH YHWHT Y3YHAUTU 21 LaHAain
WapTHW "aHOATNaHTUPULWKN NO3NM?

Xagob: 2/>-2b+ a-fy-tga, 1~>a+ b. a>@ 6ynraHga (¢ =

= arctg/ — vwkKanaHUw 6ypyarn) OGMPUHYM LIAPT MKKUHYM LLAPTHU Xam
y3 nunira onagu' Gawaptv a< @ 6ynca, MKKMHYM LWapTHW "aHoaTnaH-
TMpuw Kugos, 1<.a-\-b 6ynraHga C TafH4 pacmga "abyn KUMHHFaHLEeK
XoinawraHuga MyBo3aHaT ~ofaTu to3ara Keamaiigu.

6.30- macanara 6.31 - macanara 5.32- macanara

57

www.Orbita.Uz kutubxonasi


http://www.Orbita.Uz

5.31. Bup »uHcnan 6pyc A Hy”~Taga pagup-6yayp ropusoHtan nonra
TasHraH, B HykTaga y ap”OH BocuTacuMga ywna6 Typunagn. bpyc Ba
Non opacuparn MiKanaHuw KosppuuUeHTn / ra TeHr. BpyCHUHr non
6unaH xocun KunraH 6ypuyarn a = 45°. Ap”OH TOpWM3OHT 6unaH "aHpai
® 6ypuak "ocun KuaraHga 6pyc cuppaHa 6olunaigm?

XaBob6: tgh= 2+ y

5.32. bup XuHCcAuM cTepXeHb A Ba B yunapy 6unaH a paguycnu
HOTEKMC aiinaHa O6yinab cuppaHiwm MyMKUH. CTep)XeHfjaH BepTukan
TEKUCNMKAA XOoMnawraH aiinaHaHuWHr O mapkasuraya 6ynraH OC maco-
tha b ra TeHr. CTepXeHb OWnaH ainaHa opacugarn WWKanaHuw Koadg-
(uumveHTn [/ ra TeHr. CTepXeHHWHr MyBO3aHaT xonatnapuga OC Tyrpu
ymsn” 6unaH ainaHaHWHI BepTUKan AMameTpu opacuparu ¢ 6ypyak TO-
MUICUH.

YKaBo6: tg > nE—
aBo ctg a2/

5.33. fccunaw cTaHoruM pacmga KypcaTunraHgek Kapama-“aplim To-
MOHMapra ahnaHyBuM WKKUra BangaH wbopaT. BannapHuHr guameTpu d =
= 50 cm 6ynu6, ynap opacugarn macodpa a = 0,5 cm. YyaH Bannap
Ba KW3AUPpMAraH TEMUPHWHI uwuanaHuw kKoshduumeHtn / =0,1 6ynca,
6y cTaHfa “aHfall b KanuHAMKgAru Temup TaxTaHW sfccunawl  MyMKWUH?

CTaHHUHT ULIMalM yuyyH aiifaHyBuu Balnap TeMUp TaxTaHu WAUHTUPWUG Y3UHUHT
opacura TopTM6 KUpULLM Kepak, sibHU Temup Taxtara 6ynraH HopMman —peakuusnap
XaMfa WNWanaHu KyunapuHWHE TeHT TabCup 3TyBuMcu A Ba B Hy”~Tanapga YyHr
TOMOHIa FOPU3OHTAN WyHANULIM N03UM.

XKaBo6: b< 0,75 cm.

5.34. R paguycnu 610K yHWHr \'PTa Tekucnurura HucbaTaH cuUM-
MeTPUK ypHaTUAraH r paguycnm WKKMTa wWun 6unaH  TabMUHNAHTaH.
LLnnnap sicoBuncM ropu3oHTan 6ynraH ukknuta AB  umnnHgpmk cuptra
Tupannb Typagu. bnokka wun ypanub, 6y wunnapra P Ba Pr toknap
ocunraH, 6yHga P > P r. BRokHuWHr wwunnap 6unad 6upranukgarn opup-
amrn Q ra TeHr. WwunnapHuHr AB UMAMHAPWMK cupTra MILKanaHuw  Ko-
adumymeHtamm / peb apas muamb, 6/10KHM MyBO3aHaTAa caunaigurav
PX IOKHVWHT 3HT KWUYMK KUAMATU aHLIYraHCuH.

2r

5.33- macanara 5,34- macanara
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CuCTEMaHVHT pacMga KypcaTwiraH “ofiaTyu MyBo3aHaT “onatu Gynaonmaiigu.
LLIyHWHT yuyii onguH MyBO3aHaT ?;0MaTVHU TOMWLL Kepak.

XaBo6: MyBso3aHaT xonatuga AB uuauvHap y™m Ba 670KgaH yTrad
TEKUCNMK BepTMKan 6unaH uwkanaHuw 6ypuyarura TeHr OynraH 6ypuyak
XOCUN K,unagu:

P = PiRVW\ + f*-1r)-frQ
R.yTTr +1r

5. 35. LWaxTtara K Tywupuw y4yyH pacMfa KypcatuiaraH TOpPMO3/u
ynrmpu” nwnatunagn. 3aHxup ypanraH 6apabaH TOPMO3/I0BYM KOHLEH-
TPUK Eroy rungupak 6unaH 6upuktupunrad. by rungupak, ED TOopMmoO3
prnyarHuHr D yuura CD 3aHxup 6unaH 6upuktupunraH AB  puyarHuHr
A yuura 6ocuw 6wunaH TopmosnaHaau. ungupak agvametpy a = 50 cwm;
6apabaH pgunametpm b= 20 cm; ED — 120 cm; FE = 60 cm; AB = 1wm;
BC = 10 cm. EroyHuHr nynartra vwikanaHuw Koad@uumeHtuun / = 0,4
neb, xapakaTnaHyBuM 610Kka ocunraH Q= 8 KH 1OKHM MyBO3aHaT/N0B-
yn P Ky4Y aHWKNaHCWMH; F KONOAKaHWHI ynyamnapuHu xucobra onmaii-
MU3.

>XaBo6: P = 0,2 kH.

5. 36. ABC npusmannHr AB Ba BC «kuppanapura orupnvknapu P
bynraH ukkuta “ap xun G Ba H Xucmnap ypHaTunarad; xwucmnap B
Hy"Tagarn 6nokgaH yTraH un 6unaH 6up-6upura 6ornaHraH. >Xucmnap
6unaH npu3Ma BuNapUHMHE MILKanaHuw KoadduumeHtn / ra TeHr. BAC Ba
BCA 6ypuaknap 45° ra TeHr. G HOKHMHI nacTra Tywa 6ownawm yyyH
AC KUppaHUHT TOPW30HTra OruMw 6ypyarn a HUHI LaHya 6yauwun  Ke-
paknurn aHWyraHcuH; 610KAarn ULKanaHuw Xucobra OfMHMacKH.

XKaBo6: tga =/.

5. 37. [lapé ycTura CONWHraH Temup Wyn KYNPUIMHUHE TasiH4y YCTy-
HWHW epra PaHya 4yuyp KyMULl Kepaknuru >aucobnaHraHga, TasH4Y yc-
TYHW 6UnaH yHra Tyrpu KenaguraH K OFMP/UTUM epHUHT YCTYH acocu-
ra TywwupaguraH 6ocuMmu Ba EHAarM MwKanaHuw 6unaH MyBO3aHaT XoJfi-
ra kenagu, feb ¢apas MAuHraH; wy 6unaH 6upra rpyHT, cyBra TyWWH-
raH Mmanga ~ymgaH mbopaT CYyoH, XXMCM fAe6 bjabyn aTtunraH. TasHura
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TywaguraH orupauk 1500 kH, TasHYHUHr 1 M 6GanaHAJUrMHWHE  Orup-
nurn 80 KH, TasHYHWHr papé Ty6u yctuparu 6anaHgnurum 9 M, CyBHUHT
6anaHgmMrn 6 M, TasgHY acoCUHUHI t03u 3,5 M2, TaaHy 1 m 6anaHgnu-
TMHUHT éH 1031 7 M2 cyB 6GunaH TyinHraH 1 M3 K;yMHWHr orapauru 18
KH, 1 m3 cyBHUHIr orapnurn 10 kH, TowpgaH wWwiaHraH TasHY ypHa-
TUAraH nynat QYTASPHUHT UyMra vwkanaHuw koaggpuuneHtn  0,18.
TasgH4y YCTYHUMHT epra "aHya 4yyyp KYMWATaHAUTUN XUCOBMAHCUH.

VwuanammwiHn xvcobnawga wymm abTubopra onmwl  kepakkv, 1 ma éH  tosara
Tywaguram yptaya 6ocum 10(6 + 0,9 ft) kH ra TeHr 6ynagw.

XKago6: h= 11 m.

5.38. Paguycn r— 50 MM ra TeHr OynraH poavK TeKUcnuMkga ys-
rapMac Te3NMK 6unaH tomanawn y4yyH, TEKUCAWKHWUHI TOpPU30HTra Hucba-
TaH Oruw Oypyarn a HWHI "aHya OynuLKM Kepaknurn aHuknaHcuH. M-
KanaHHLW >XUCMMapHUHT MaTepuany — nynat, iomanab uikanaHuw Koag-
tmymeHtn k — 0,05 mm.

Bypuak a KU4MK GynraHu yuyH a = tga fe6 uabyn Luuau MyMKuH.

XKaBo6: a = 3'26".

5. 39. Orapnurn 300 11, paguycn 60 cm 6ynraH UMAUHAPWK ran-
TAKHWHT TOPU30HTan TEKUCNUKAA TEKUC loManawy yyyH Kepak Oynrad
P Kyy aHuKnaHcuH; tomanab uwkanaHuw koapduumeHtn k — 0,5 cm,
P KYyYHWHI TrOpW30HTan TekMCAMK 6unaH “~ocun “wnraH Oypyarn 3ca
a = 30°.

>XaBo6: P = 5,72 H.

5. 40. Paguycn R, orvpnaurm Q 6ynraH wwap ropusoHTan TeKWCWK-
fja Typagu. LLlapHUMHT TeKUCAMKKa cupraHn6 uvwkanaHvuw KoshduuMeHTH
/, 1omManab uwkanaHuw KoagguumeHtn k. Llap mapkasura Kynunrad
ropusoHTan P Kyuy “aHpaii wapouTnapfa lapHu 6up TeKuc tomanatagu.

Xago6: —Cf, P=Q—

5.41. My3épap Kema My3 kaTnamy OunaH ys3apo Tabcupiallaértra-
HMaa KemaHuHr G orapauru, CyBHUHIr D KyTapuwl Ky4u, BUHTNQPHWHT
TMpaUW Kyun R, LWYHWHTAEK, MY3 TOMOHMAAH (DOPLITEBHHUHT K Hy” -
Tacura uyimnraH N HO Man 60CMM Ky4du Ba MakCMMan WlKanaHuw Ky -
un F Tabcupuaa MyBo3aHaTAa [fe6 “apanagn. ®OPONEBHHUHT ofhiii 6yp-
yarm ¢ = 30°, wuwkanaHMw  Koagpgumuymentn /= 0,2. G= 6000 «kH,
R= 200 kH, a—20mM, = 2 M, e= 1™ Puimatnap mabnym. Ke-
MaHWHT AudQepeHTUHN Xnucobra onmaid, YHUHr My3 “aTnamura Oynrad

5.?9- macanara 5.41-macanara
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BepTuKan 6ocumMmn P TyTMHMG Typuw Kyunm D Ba yHpaH
KeMaHWHI OrMpAnK Mapkasurada 6ynraH / macoda aHu”-
NAaHCKH.

>KaBo6: P= R 1+ fis2Cp= 230 kH,

[+ ted

D = 5770 kH, /= 0,83 m.

5.42. Paaup-6ygyp cuptam AB BepTukan iyHan-
TupyBun 6yiinab K cupnaHa onagu. YHra yumpa P
oKM BynraH Tpoc 6ornaHraH. BAOKHUHI  YNYOBUHWU Xu-
cobra onmMai, pyimgarunap aHWKNaHCWMH: 1)  HOKHUHT
TUHY Typu6 "ONMWIK MYMKWH 6ynraH 30HaHW 6enru-
nanguran wapT (myBO3aHaTAa TypulUM MYMKWH 6ynraH -
reomMeTpuk ypmHnaFS; 2) KOKHUHI TWHY Typub "onumium
MYMKWUH 6ynraH 30Ha IOLOpPW Yerapacu Yy  YUHWHT
mycbat “mcmumga 6ynmwn waptn; 3) Q= 5 H, P=10 H, /=0,2,
OD = 10 cm 6ynaraHufa TWHY TypajguraH 30Ha 4erapanapuvHu 6enrunos-
un opgmHatanap; 4) Q= 15 H, P= 10 H, /= 0,2, OD= 10 cm
bynraHmga TWHY TypajuraH 30Ha uYerapanapuvHu 6enrunoBYM OpAuMHaTa-
nap.

Xago6: 1) < 1+ /2 2)| < /; 3) y,= - 326 cm, y2=

Macanara

= —8,6 cm; 4) yx= 0,5 cm, y2= — 3,59 cm.

MBOB
PA3OOAT KYUJIAP CUCTEMACU

6“8. TabCup umsuMknapu 6up Hy”Tafga KecuwaguraH Kyunap

6.1. Mylonuwga TypraH crtonba yunapu LiapHup BocuTacuga Gupuk-
TUpWUATaH, umanurn 6up xmnga 6ynraH A B Ba AC TycuHnapgaH ubéopar.
Bypuak BAC = 30°. Ctonba 6up-6upn 6unaH Tyrpu 6ypyak “ocun Kan-
raH ukkuta AD Ba AE ropusoHTan cuMaapHu ywnab Typagu. Xap
Laiicu CUMHWMHT TapaHrnmk kyusm 1 kH ra TeHr. BAC Tekucnuk DAE
O6ypuakHU TeHr WMKKura 6ynagn aeb xmcobnab, TycuHnapgarn 3ypunil-
nap TONWACWH. TYCUHAAPHUHI OFUPAUIM XMUcobra OfIMHMACKH.

XKaBo6: SB= — 5¢c = 2,73 kH.

6.2. Tenerpad NWHUACMHUNM TOpPU3OHTaN cumnapyn AC TUprosyuu
6ynraH AB Tenerpag crtonbacura ocunraH 6ynm6, DAE = 90° 6ypuak
xocun umnagu. AD Ba AE CcUMNapHUHT TOPTUAWUL Kyynm MOC paBuLLja
120 N Ba 160 H ra TeHr. A Hykpagarn OUPUKTMPWL LLApHMPAKM 60r-
naHMwpgaH unéopat. BAC Ba BAE Tekucnuknap opacugarm a 6ypuyak-
HWUHI WYHAAR Kuiimary TONWACUMHKKW, yHAa cTon6aHn EéH TOMOHra ara-
JuraH Tabcup BYXyAra kenmacuH. LUy 6wnaH Oupra Tuprosyuygarm S
3yPUKULL TONWACUH. TUProBy4 ropusoHTra HucbataH 60° 6Gypyak 6unaH
Kyinnrad. CTon6a Ba TWPrOBYYHWHT OFMPMIM XMCOBra ONIMHMACHH.

>XaBo6: a = arcsin - = 36°50'; 5 = —400 H.
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6.1- macanara 6.2- macanara 6.3- macanara

6.3. Q= 100 H wkHn AO 6pyc Ba 6Up XWMA Y3yHAUKAArW ropu-
30HTan BO Ba CO 3aHxwupnap ywnab Typagu. bpyc A Hy”Taga wap-
HUp OunaH OGWPUKTMPWUATaH Ba ropusoHTra 45° 6ypuyak 6unaH opraH.
Z CBO — Z. BCO — 45°., bpycgarn 3ypu™mwl S Ba 3aHXHPNapHWUHT
TapaHrInkK Kydnapy T TOMW/ICKH.

»XaBo6: S = — 141 bl, T= 71 H.

6.4. Arap A.CBA = Z.BCA = 60°, Z.EAD = 30° askaHiurun 6Ge-
punraH 6ynca, AB Ba AC cTepxeHnapgarn .S, Ba S2 3ypuKuwnap
Xampga AD Tpocgarn T 3ypu™Ml TOMNWUACKMH. P IOKHUHT  OTUPAUTH
300 H ra teHr. ABC Tekucnuk ropusoHTtan, crtepxeHnap A, B Ba C
HyKTanapfa LwapHupnap 6unaH 6vpUKTUPUIraH.

>aBo6: 7 = 600 H, S,= 52= — 300 H.

6.5. Orupnurn 420 H 6ynraH Q tkHM ywnab TypyBunm AB cTep-
XeHparn, AC Ba AD 3aHxupnapgarv 3ypukuliiap TonwWiacuH. AB =
= 145 cm,/J1IC=80 cm, LW = 60 cm, CADE Tyrpu TypTOypyaK TeKuc-
nmrn ropusoHTan, Vo oug W Tekucnuknap aca  BepTukan. B HykTa-ga
WwapHup 6op.

»XaBo6: Tc= 320 H, TD= 240 H, Ts= — 580 H.

6.6. Orupnuru 180 H 6ynraH Q tokHM ywnab Typysum AB Tpoc-
parn xw>pga AC Ba AD cTepXeHnapjarv 3ypuKkulaap aHUKIaHCKH.
/.5=170 cwm, AC= AD= 100 cm, CD = 120 cm, KC — KD Ba
CJJA yubypuak Tekucaurm ropusoHtan. CtepxeHnap A, C Ba D Hy"-
Tanapga wapHup 6unaH GUPUKTMPUATaH.

>XaBo6: 204 H, — 60 H.

6.4- macanara 6.5- macanara 6.6- macanara
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6.8- macanara

6.7- macanara

6.7. Opupnurn 20 KH 6ynraH Q OKHM KyTapyBuM Kyyuma KpaH
pacMpa KypcatuaraHgek scanraH, AB — AE — AF —2 wMm; 6ypuak
EAF — 90°, kpaHHuHr ABC Tekucnurn ukkm éunm EABF Tyrpm 6yp-
YaHWU TeHT ukkura 6ynagu. KpaH KUCMAAPUHUHT OFMPAUKAAPUHW XMCO6-
ra onmaii, Beptukan AB YCTYHHM KucyBum H, Ky4, BC TOPTKMUYHM XaMm-
pa BE Ba BF TpocnapHu TopTyBuMm P2, P3 Ba Py Kyunap aHUKNAHCUH.

>XaBo6: Px= 42 kH, P2— 58 kH, P3= Px= 50 kH.

6.8. Orupnurn 1kH 6ynraH Q tok D Hy”Tara pacmga KypcaTuaraH-
fek ocunraH. CrepxeHnap A, B, Ba D Hy Tanapga lwapHup 6unaH
6upukTupunraH. A, B Ba C TasHYNapHHHI peakuusnapu aHUKIaHCUH.

»XaBo6: R"=Rb=2.64 kH, Rc=3,35kH.

6.9. VIKkn ap”oH 6unaH ywnab TypunraH xaBO luapura Liamon
Tabcup “unagn. Ap”oHnap 6up-6upn 6unaH Tyrpu 6ypyak xocun “unagu.
Ynap TypraH TEKUCAUK TOPU3OHT TeKucaurm 6wunaH 60° 6ypyak Xocun
umnagn. LLaMOAHWHT HyHanuWu Wy TEKUCAUKNAPHUHT KEeCULITraH uym3u-
rmra TWK Ba ep cuptura napannen. Lap Ba YHWHI uWYMparn rasHuUHT
orvpimrn 2,5 kH, wWwapHUHr xaxmu 2154 M3; 1 M3 XaBOWWHT Orupau-
rm 13 H. Llapra TabCuMp KWAYBYM XaMMa KyUNapHUHT  TabCup  4YU3U~-
napu LapHUHI Mapkasuga kecuwagnm fe6 xwuc°6nab, apoHnapHUHr T X
Ba [ 2 TOPTUAMW Ky4ynapy Ba LUAMOJIHWMHI Llapra TywumpaguraH 60cum
KYYNapUHWHT TEHT TabCUp 3TYBUYMCU P aHUKNAHCUH.

XaBo6: I',= 2= 245 H; P= 173 H.

6. K). Pacmpga ontuta 1, 2,3, 4, 5, 6 cTepXeHnapfaH Ty3unraH ga-
30BMin (hepma TacBupnaHraH. P kyy ABCD Typpu TypTbypyak TeKucnu-
rmgarm A TyryHra Ttabcup “unnagu,
6yHaa YHUHT Tabcup umsurn CA Bep-

TMKan 6unaH 45° 6ypyak TallKua K
nagn. AEAK = AFBM. TeHr éun
EAK, FBM Ba NDB yubypuaknap-
HUHT A, B Ba D yunapugarn 6ypuyak-
nap Typpn 6ypuyak. Arap P — 1 kH
bynca, cTepxeHnapgaru sypuuuiinap-
HWHI KaHya 6ynuwmn aHWKNaHCUH.

>KaBo6. Sx— —0,5 kKH, S2—— 6. 10- Macanara
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— 0,5 kH, S3= — 0,707 kH,s4= +0,5 kH, S5= + 0,5 kH,
= — 1 kH.

6.11. AB — BC = AD = AE pe6 onnb, pacmga KypcaTuiaraH KpaH-
HWHI BepTMKan YCTyHMAarn Ba OEkfnapugarun 3ypukuwnap a 6ypuak
GyHKumsacn cudatuga aHuknaHcuH. A, B, D Ba E Hy”~Tanap wapHup

6unaH OUPUKTUPUATaH.
Xaso6: SBD= P(cosa —sina), SBE— P (cosa -f sin a);

Sab= —P V2 cosa.
6.12. Mytonuwpaa xaBo KabenuHu TyTu6 TypyBum AB cTon6a WKKK-

Ta AC Ba AD TOopTKMuynap 6unaH ywnab Typunagw, 6yHgarn Z.CBD =
= 90°. Crtonbagarn Ba TOpTKpuYnapgaru 3ypukuwnap, KabenHUHr 6up
cumn 6unaH CBA Tekucnmk opacmpa xocun 6ynraH @ 6ypyakka 6ornm”
paBuMLIAa aHWKNaHCWMH. KabenHWHT cuMaapu ropu3oHTan Ba 6up-6upura
TUK, YNapHUHT TOPTUAWLI Kyunm 6up xun 6ynmb, T ra TeHr.

XKaBo6: SAC= 2T (sinp —cosd); SAD= 2T (sin ¢ + cos¢), SAB=
= —2 T sin ¢.

—< (p < — wapT GaxapunraHga WKKana TOPT MUNAPHUHT Xap 6u-
4 4

pu TopTMATaH 6ynaau: ckm ® >— Gynca, TopTKWYnapaaH

6vpn Gpyc 6unaH anmaliTUPUAWLLN Kepak.

6.13. AB MmayTaHM CMMMEeTpWMM paBuULIAA XXOMnawraH TypTTa TOpT-
KW4 BepTWKan xonatfa ywnab Typagu. Xap b;aiicM MKKWTa @HAOL TOPT-
umunap opacuparm 6ypuak 60° ra TeHr. Arap xap bMalicn TopTUMYAAru
TapaHrnnk Ky 1«H ra Ba mautanmHr orapauru 2 kH ra TeHr 6yn-
ca, MauyTajaH epra TywaauraH 60CUMHUHI H'aH4ya OYAULWIN  aHWUKIAHCUH.

Xaso6 4,83 KH.

6.14. bew 6ypyaknuM MyHTasam nupamugaHuur TypTta AB, AC,
AD Ba AE “mppacu 1 metpy 1 H ra Tyrpu KkenaguraH Macwrtabga
TYpTTa KYYHWHT MWKAOPU Ba NyHanMWuUHW mdoga 3tagu. MupammngaHuur
6anaHgmury AO — 10 M Ba nupammaa acocura Taw”™M uu3naraH annaHa-
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6.14- macanara 6.16- macanara

nuHr paguycn OC = 4,5 m 6bynca, Teur TabCcup 3TyBuM R Ba TeHr
TabCUp 3TYBUMI'MHI acoc 6unaH KecuwraH HykTacugaH O Hy” Taradya
6ynraH x macoda TOMWUICKH.

»XaBo6: R — 40,25 H. x= 1,125 m.

6.15. ABCD y4yosuHuHr B yuura opupnaurn 100 H 6ynraH E oK
ocunraH. O&MapHUHT y3yHAUTU Buo-bupura reHrbynn6, ynap ropusoHTan
HOMra MaxkKamnaHraH Ba y3apo TeHr 6ypuyaknap Tawkun kunagu. Aiap
0éMnapHuUHr BE apkoH 6unaH 30° 6ypyak XOCUA  KAAMWIK  Mabiaym
bynca, xap Kaiicum oé"parn 3ypWULWHWHE KaH4ya 6YyNnuliyM TOMWICKUH.

Xaso6: 3,85 H.

6.16. Arap Tekuc KyTapunyBuMm P HOKHUHT orupnnrm 3 KH ra TeHr
6\ 1ca, YYO3UHWHI TOPWU3OHTaN TeKMCAMK 6GunaH 60° Bypyak Xocun Ku-
nysun AD, BD Ba CD oéknapugarv 3ypu MLINapHUHT KaHya 6ynuwin
TtonuncuH. byHpa AB — BC = AC. (PacMHUMHT OKOpUZaH KYPUHULLN
6.17-pacmra \xwauw).

XKaBo6: S — 2,3 kH.

6.17. Opupnurn 30 KH 6ynraH P oKHY
WwaxTagaH KyTtapuw yuyyH ABCD yueHk Ba
E ne6énka ypHatunraH. Arap ABC yuybypuak
TeHr TOMOHAM Ba o0&%nap Xxamga DE rpcc-

HHHI TOPW30HTaN TEeKUCAWUK 6unaH Xocua Kua-

raH 6ypuaknapu 60° ra TeHr 6ynca, K Te-

KUC KyTapuinraHga YYOEKWUHI OEKnapupaaru

3ypUMMLLNAPHUHT  PaHya 6YNMLIN aHWKNAHCUH. l y
Ne6éaKaHMHT y4yoéBaa HucbaTaH “aHpaii ypHa-

TUATAHINTN pacmia KypcaTuiraH.

>KaBo6: - 31,5 kH, S,
= 1,55 kH.
6.18. Cwwuw nonga yy oéusm wTaTus Ty-

pagv; YHWHT OCK,JIAPUHWUHT MacTKW yunapu ap-
KOHNap BocuTacufa LyHAain 60pnaHraHku, LTa-
TUBHWHI 0&7napy Ba apKoHnap MyHTasam TeT-
pasgp xocun uunagn. LUTaATUBHWHI  HOKOPUTHK 6.17 - macanara

5-2145 65

www.Orbita.Uz kutubxonas


http://www.Orbita.Uz

6.21- macanara

Hy~Tacura ormpauru P 6ynraH 1K ocuarad. TOAHWHT TasiHY Hy”Tanap-
farn peakumsic R Ba ap™OHNapHWHT T TOpTUAUW Kyyn P op”anu udgo-
fanab TOMWACKH.

>XaBo6: R = — P, T=—P .

3 3]/“6
6.19. OnguMHrn macanaHu, WTaTUBHWUHI CcéMnapyu ap”OHnap 6unaH
yunaaH amac, 6anku yptacugaH 60rnaHraH, X,ap Kaicu OE"HWHI orup-

arn p 6ynnb, y OBMHWMHIr ypTacura KyihunraH ae6 capas Kuamb ednn-
CYH.

XaBo6: R=jP + p; T = mP~ 3p }/6"

6.20. Paguycnapn 6up xun 6ynraH yuta 6up >xwuuHcnm J1, B Ba C
liap ropmsoHTan TeKUCAWKKA KylhunraH 6ynn6, 6up-bmpura Terné Typa-
Ov; Wwapnap WHyp 6unaH 6ornaHraH, 6y LWIHYp YyfnapHWHI 3KBaTopuan
TekucAnknapugaH ytagn. Xyaaum Wy wapnapfek 6up  KWHCAW, LWYH-
fjai paguycnn Ba ormpaurn 10 H  6ynraH TypTUHYM Lap 3ca yuTa
MacTKy LWapHWHI ycTuga Typagn. HO”opugary wap 6GOCUMUHUMHT — Tab-
cvpu 6unaH WHypa xocun 6ynaguraH T TOPTUAMWI  Ky4W aHWUKNaH-
cvH. LLlapnapHuHr 6up-6upn 6unaH Ba ropusoHTan non 6unaH ww’ana-
HUWK “mMcobra OIMHMACUH.

>XaBo6: T — 1,36 H.

6.21. KoopguHaTtanapH x =y —z = (Il—Y 3D — 21* J 6ynraH

D Hy”~Taga ysapo 6upuktupunraH AD = BD — CD = L unnap MKKUHYK
yunapy 6unaH Tyrpu 6ypyaknum kKoopauHatanap y”~napupgarm A, B Ba C
Hy“Tanapra 6ornaHraH. A, B Ba C Hy”“Tanap kKoopguHatanap 6owun O

faH 6uo xun | macogaga Typagn. D HykTara Q tok ocunran. 1/ 1.1<. L < /
'3

fe6 apas umAmb, WNNaPHUHT  TOpPTMAUW Kyynapu TA, Te Ba TO
aHVKMNaHCKH.

|— _
KaBob-. T, y $22—2p2 LQ,
AY3L2—2/2
LQ.
3iy i — 2«
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7-8. Kyunap cuctemacMHu cogpa ”~onra Kentupuwl

7.1. Ky6HMHI yunapura pacmpa KypcaTuaraHgek YHWHT Kuppanaou
r/’'nnaé kyunap kymunraH. F1, F2 r3, Fu /* isa F Kyuynap MmyBO3a-
uarga Gynuwin yyyH KyunapHUHT MLUYKOpnapy KaHfail LwapTHU KaHoart-
NUUTUPULLN  Kepak?

»aBob: F, = Fz= F3= F4= Fs= Fe.

7.2. Tyrpu 6ypyaknu napannenenunegHUHr 6mp-6vpn 6unaH KecuLu-
MniiguraH Ba Gup-6upura napannen 6ynmaraH “vppanapu 6yinaé Mmm-
[Op XMXaTfhaH y3apo TeHr b6ynraH yuTa P kyuy Kyhunrad. By Kkyunap
OHTTa TeHr TabCup 3TyBUMra KenTupuauwim yyyH a, b Ba ¢ kuppanap
opacupa uaHgal MyHocabaT OynuMwn  Kepak?

XaBo6: a—b—c.

7.3. Ky6HuHr typtTa A, H, B Ea D yunapura wmuwytopnapu oup-
NHpura TeHr TypTTa Px= P>= P, = Pi = P Kyunap KyiuaradH: Px
Kyd AC 6yiinya, P., kyd HE 6yiinya, Pa kyy BE 6yiinya, P\ kyy DG
Myiivya RyHanraH. Ly cucTema coppga Xpnara KenTUPUICUH.

XKaBob6: TeHr Tabcup aTyBuM 2P ra TeHr Ba DG pguaroHanb Oyii-
naé MyHanra.

7.4. Kuvppanapyn a ra TeHr 6ynraH ABCD mMyHTasaM TeTpasgpHWHT
SN ukppacu 6yinuya Fx kyd, CD “uppacu 6yiinya /% kyy, E Hy”Tara,
WHA BD “~vppaHMHr ypTacura r.n Kyy KyiunraH. F\ Ba m2 KyunapHWHr
mMytopnapu uXTuépuid, F3 Ky4yHWHr X, y Ba I yyfnapfary npoekHusnapu

5y 3 F2. n 1/ 2
fora I- F2 — -——;—-y-;, — 7T,y —. By Kyuiap CMCTEMacuUHW TeHr
TabCUp 3TyBUMIa KenTupuil MyMKUHMMU? Arap MyMKWH Oynca, TEHr Tab-
CMp 3TYBYM TabCUP YMIUTUHWMHT OX7. TEKUCNUTUM OGunaH KeculraH Hyurta-
(MHMHT X Ba I KOOpAMHATaNnapH TOMW/ICUH.

XaBo6: Kentupunagm, 4yHKM 6OW BeKTOp Ba 60  MOMEHTHUHT
KOC)pAuHaTa_y \napugaru npoeKAusNapuHUHT Kuiimatu “yiimgarmya

V. = Ffj-, = 05F2 V, = 0; Mx = 0, My = 0,
M.="a o (Fx+ )
KoopagunHaTanap:
ayY 3 (F,-JF,) 2= 0
V. 6 Fj — 3F2 o
/| T l; —elr
r 1
. H-
>*/E
7.1- .macanara > 7.2- macanara 7.3- macanara 7.4- macanara
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7.5-MIH'H3. 7.6- macanara

7-5. K,/ppanapuHuHr y3yHaurm 5 cm  6ynaraH KyO6HWHT  yunapura
Xap “aicucn 2 H 6ynraH onTuMTa y3apo TeHr Kydynap pacmga Kypca-
TUAraHAek umnmb kyiumnrad. Ly cuctema coffanaliTUPUICKH.

XKaBo6: Cuctema XydTtra Kentmpunagu; 6y O>KYPTHUHT MOMEHTa

20}/ 3 H-cm ra TeHr Ba KoopAuHaTa y”“napu 6unaH: cosa = — CosP =
cosy = K3 6ypuyaknap TawKua Kunagu.

7.6. Pacmpa kypcatunravgek , Or 6yina6 iyHanraH Pr= 8 H Ba
Oy ra napannen iiyHanraH P 2= 12 H kyunap cuctemacu KaHOHWK "on-
ra kentupuncuH, 6yHga OA = 1,3 ™; Wy Kyunap 60l  BEKTOPUHUHT
mugopu Vo Ba Mapkasuit BUHT yKu[a ONMHraH MXTU3PUIA Hy~Tara  HuUC-
6ataH 60W MOMEHTHMHI MU ZopM M aHWKNAHCUH. MapKasuii BUHT YKU-
HUHI KoOopAuHaTa y”~napu 6wunaH Xocwun uuaraH a, p Ba y Oypyaknapu
Aampa yHUHr OXy TeKUCNMK 6unaH KecuwraH Hy~TaCUHUHI X Ba y
KOOpAMHAaTanapH TOMWICUH.

Xago6: V= 14,4 H; M = 8,6 Hm; a = 90°;

:arc tg—; y = arctg x=09m y—0.

1.7. Yuta Pb P, Ba P,J1 Kyd KoopauHaTa TeKucCnvMKnapuga éeragu

Ba KOOpAMHATa yunapura napannen, NIeKHH ynap ~ap UKKW TOMOHra iny-
HairaH 6ynuwn >'am MyMKuH. By Kyunap Kyliunran J1, B Ba C Hyl[{Ta-
nap kKoopguHaTanap 6owwungaH 6epwnraH a, b Ba ¢ macodgaga KonawraH.
Ynap 6up TeHr Tabcup 3TyBUMra KeATUPUAULIN YYYH 6Y KyunapHUHT
mMuNgopnapu “aHgai WwapTnapHW  “aHoaTnaHTUpuWK Kepak? KoopauHa-
Tanap 6owujaH yTaguraH MapKasuil  BUHT YUMHUHT MaBXyjd Oynu-
WM Yy4yH Oy Ky4napHUHI MuUAOpnapyu UaHAai wapTnapHy KaHoaTnaHTu-
pvwmn Kepak?

YKaBo6: A =a =a
P, 'P2 ' P3 ' bP3 P, ap2
BupuHun xasobga PIt P2 Ba P3— KyunapHWHT Mpoekuymmnapw.
7.8. KuPPanaPn a ra TeHr 6ynraH MyHTasam ABCD TeTpasgpHUHT

AB “uppacu 6yiinab F\ kyu Ba CD kuppacu 6yinab ! Kyu Kyiimnrat.
Mapkasuii BUHT YUMHUHT OXy TEKUCAUK OWnaH KecuwraH Hy TaCUHWHT
X Ba Yy KOOPAWHATanapH TOMWICUH,

aVv 3 P%—F\ N a Fj-F2
YKaBo6: x —

6 F\ 2 F\+ F \~
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7.9-macanara 7.10-macanara

7.9. Ky6HuMHr a ra TeHr 6ynraH ~wuppanapu 6yiinab, pacMmaa Kypca-
TUAraHAeK, YH WKKWTa MW/ALOpnapu ys3apo TeHr P Kyunap TabCcup Lu-
nagn. Ly Kyunap CUCTEMacu KaHOHWK XOara KenTUPUICUH Ba MapKasuii
BUHI YYMHUHT OXy TEKUCNUK GunaH KecuwraH Hy~TacMHUT X Ba Y
KOOpAMHaTanapH aHWKMIaHCUH.

XaBo6: V= 2PYI6, M = - PaYe6rl
cosd= —COSB= -—--- cosv = ----- Y6,
r 2 6

X =2 a

y 3 &

7.10. Tyrpu 6ypuaknu napannenenunegHUHr moc pasmwpga 10 m, 4 m Ba
5 M ra TeHr 6ynraH kuppanapu 6yinua pacmfa KypcaTuaraH OnTWTa.
Pl=4 H, P2= 6 H, P3= 3 H" Pi—2 H, A5=6 H, f6= 8 H
Kyynap Tabcup uunagu. Ly Kydnap cucTtemMacu KaHOHWK Xonra Kentu-
PUICMH Ba MapKasuidi BUHT YUYMHUHT OXy TeKUCAUK OunaH  KecullraH
HYTaCMHWHI X Ba Yy KoopAuHaTanapH aHWKNaHCUH.

>XaBo6: V=54 H M= —47,3 H-m, cosa = 0, cos8 = 0,37,
cosy = 093, x—— 119 M, y= — 10 m

7.11. CyB 60CUM Ky4napMHWHI TeHr Tabcup 3TyBumMnapu P = 8000
KH Ba F = 5200 kH 6ynu6, nnaTuHa ypTacugarn BepTUKan AEeBOPHUHT
Ternwnu é"napura acocupaH xucobnaHraH M= 4 m Ba h= 24 M Ma-
cothanapfa nepneHAnKynap kuamb KyiunraH. [lnatuHa Tyrpu 6ypyaknu
KUCMUHUHT orupaurn G [= 12000 kH 6ynu6, yHUHr Mmapkasura "yiumi-
raH; yubypuak UMCMUHMHT G2 = 6000 KH orupnurn aca yubypyak Kecum

7.11- macanara 7.12- macanara
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BEpTUKaN TOMOHMAAaH 6y KeCUM LYW acocu Y3YHIUTMHWHE y4yfaH 6upm-
ra TeHr macodara KywunraH. lMnaTuHaHWHr acocgar 3HM b— 10 wM;
oopn “mcmmga 3ca a— b M tga = 5/12. [naTuHa ypHaTWAraH
TYNPOKHWHI  TakCrMMaHraH peakuusa Kyynapyu TeHr TabCup 3TyBUUCU
aHWKNAHCUH.

XaBo6: Rx= 3200 kH, Ry= 20000 kH; TeHr TabCcup 3TyBYMU
TabCUP UMBUTUMHUHT TeHrnamacu: 1251 — 20y -f 53 =0.

7.12. PagnomautaHuUHr GeToH acocu 6unaH 6upra orupaurn G
= 140 kH. MauTara aHTeHHaHUWHI TOpTUW Kyunm F = 20 kH Ba wamon
60CMM KYUMHUHI TeHr Tabcup aTyBumcu P = 50 kH KyiunaraH; ukkana
Ky4 XaM TFOpM30HTan Ba Yy3apo NeprneHAuKynsp TeKucnuknappa >ornaw-
raH; // = 15 M, h = 6 M. MayTaHMHI acocu ypHawraH TYMPOKHWUHT Ha-
TUXKaNnoBUYN PeakuMAaCH aHWUKNAHCUH.

XKaBo6: TYNPOKHWHI peakums Kyunapu

—30+ 14y+ 2r _ 30— 5r— Hx _ —2n-+ 5/
5 ~ 2 ~ —u
Mapkasuii yK 6yiina6 to”opura iyHanraH V — 150 KH Ky4 Ba MOMEHTU
M — 60 KH em 6ynraH Xy¢T KyygaH wubopaT uyan AuHamara Kenagw.
OvHamaHWHT y™M acoc TeKUCIUTUHU X = 2,2 M, Yy =2 M, z= 0 Hy"-
Taga Kecub ytaaw.

8-8. MXTUEpWIA Kyunap CUCTEMAaCUHUHT MyBO3aHaTM

8.1. ACD yku BepTMkanra HucbataH 20° orraH jJoupasBuii orma
MailfgoH4YaHUHT B Hy”Tacura ormpnurm 400 H 6GynraH >XUCM MaxKam-
naHraH. Arap BC = 3 M paguyc ropusoHTtan 6ynca, XXWUCM OrUpauK Ky-
YMHUHT AD yKKa HucbaTtaH MOMEHTU aHUKNAHCUH.

XXaso6m410 H-m.

8.2. Lllamon TerMpMoHupa alinaHuw yuura nepneHAnKynsap 6ynrad
TeKucnukka a = 15° = arcsin0,259 6ypuyak 6unaH orraH TypTTa Li-
HOT 60p; LWAMOMHUHI ~ap "aiicu "aHoTra TywwupaguraH 60CMM Kyudnapu-
HUHI TeHr Tabcup 3TyBuMcu 1 kH ra TeHr 6ynub, KaHOT TEKWUCAMIura
TUK WyHanraH Ba ainaHWw yBufaH 3 M Hapuja TypyBuM HykKTara Luy-
AnnraH. ARNaHTUPYBYM MOMEHT TOMU/ICHKH.

XKaso6: 31,1 kH-m.

8.3. TpamBali BaroHuW ruagMpak ckaTWMHUHr O y“ura >Xonnawtupun-
raH 3/IeKTp ABuraTeflb Y"HW coaT CTPefnKacu xapakaTura Teckapu TO-

8.1- macanara 8.3- macanara
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8.4- macanara 8.5- macanara

MOHra ainaHTupuwira xapakaT “unagu; 6yHga (P, P) alinaHTupyBuu
XYPT Kyd MOMEHTUHWMHT MUUAopu 6 KH-M  ra, puagnpaknapHuWHI — pa-
anycm aca 60 cm ra TeHr. mngupak ckaTW TrOpuU30OHTan penbcia Typa-
an pe6 xmcobnab, YHUHr TOPTULW Kyun Q aHMKNaHCUH. J[ymanawparu
ULWKaNaHuW Xucobra ONMHMACUH.

ONAnH KyunapHuHr O yKKa HucGaTaH MOMEHTNapuHu xuco6nab, rungumpak 6u-
NaH penbc opacupary WWKanaHuw Kyunapu WuraHgucuHn tonamus. KelimH pun gupak
CKAaTUra TabCWUp KWUNYBYUM XaMMa KyunapHM TOPM30OHTAN iyHanuwra npoexuyusnaimus.

XKaBo6: Q= 10 kH.

8.4. 15 cm paguycim A, 10 cm paguycim B, 5 cm pagunycim C
OUCKNapHUHE  rapauvwinapura >Xy®@T Kyuynap KyWuaraH; >Xy@T “~ocun
LUUAYBUM  KYUNIAPHUHT  MuAgopnapu  Teruwnmya Ax= W) H, P2— 20
H Ba P ra teHr. OA, OB Ba OC y”™nap 6up Tekucnmkga étagu; /-AOB
— TyTpn 6ypyak. Yuana [AMCK cCuCTEMacM TaMOMWNa 3PKUH Xonga 6y-
nm6, myBos3aHaTga uonagn neb P kyynuHr muBgopn Ba BOC = a 6yp-
YyaK TOMWU/ICHH.

XKaBo6: P = 50 H; a = arc tg (—0,75) = M3°10".

8.5. HOK KyTapyBuM KpaH y4 -ungupaknn ABC Tenexkara YypHa-
TunraH. KpaHHuHr ynyosnapy: AD = BD= 1 m, CD= 15 m, M=
= I' m, KL = 4 m KpaH F nocaHrm 6unaH MmyBo3aHaT ”“onra Kentu-
punrad. KpaHHWHr nocaHru 6unaH 6upra opupamrm P = 100 kH ra
TeHr 6ynm6, LMNF Tekucnukga €tyBum KpaHHMHI MN yBmgaH GH =
A'5rm macoagarn G Hy” tara KyiunraH. KytapunaétraH Q HOKHUHT
opupamrn 30 kH. KpaHHuUHr LMN Tekucnuru AB ra napannen 6yn-
raHfa pwngupaknapfaH penbcra kaHya 60CUMM TYLWWLWUW TOMWUCKH.

Xapo6: Nfl= 8,33 kH, Nb= 78,33 kH, arc = 43,33 kH.

8.6. BakguHuya ypHaTW/iraH KK KyTapyBuYM KpaH, rOpu30HTan acocu
TeHr ToMoHNM ABC yubypuak waknupa OynraH Ba BepTWKan &run  TeHr
éHnn AOB yubypuak waknupga 6ynraH nupamugagaH ubopat; O Ba D
HyK,Tanapfa KpaHHWHT BepTuKan yuu LwwapHupnap 6unaH GUPUKTUPWATaH;
6y yk atpodwmpa P tokHu kyTapyBum OB cTpena alnaHuWM MYMKMH.
ABC acoc A Ba B nogwunHuknap xamga C BepTukan 6onT 6wunaH
(hyHOameHTra 6upuktupunraH. HOKHUHT  opupaurn P =12 KH, KpaH-
HUHT cpupimrin Q = 6 KH Ba yHMHr S orupnvk mapkasugaH OD ykka-
ya 6ynraH macopa h— 1 m; a= 4 M, b= 4 M CTpena KpaHHUHT

71

www.Onbita.Uz kutubxonas:


http://www.Onbita.Uz

8.6- Macanara

1y

8.9- macanara

CUMMETPUS TeKUcAMrmga TypraHga TasHunapga XocuT O6ynaguraH — peak-
uus; ap aHUKNaHCKH.
»KaBo6: |A=ZB= 15,06 KH; Zc= — 12,12 kH;
XA= XB= Q.

8.7. Epyrivk MalivmHacu MIOKUHWHT ~on”oruHu FG TUprak ropusoH-
Tan xonatga ywnab Typagu, 6y Tuprak wy ron”oy yBugaH EF =1,5 my
Macohagarm F HyuTaga uonuouua TupanraH. “Oonuo”HWHI ormpaurn P =
= 180 H; yHuHr oyiim CD —2,3 m; anm CE = 0,75 wm; Jl Ba B
LapHupnap 6unaH “onkKok Yetnapu opacugarn macoa AE —BC = 0,15 m.
N1 Ba B wapHupnap peakuymacn >ampga FG Tuprakgarn 3ypu™mw S TO-
M XWH.

XaBo6: ZA= — 94 H, ZzB=136 H, YA=Y¥a=0, S= 138 H.

8.8. TomoHnapu a Ba b, orupauru P 6ynraH Tyrpu 6ypyaknm 6up
XUHCAM ropu3oHTan ABCD nnactuHa Tyrpm TypTbypyakHuUHr J1 Ba B
yunapy xamga o6vpop E Hy”~Tagarn Hy”~TaBuil TasHunapga Typagu. J1 Ba
B HyuTanapgarv tasHunapra TywaguraH 6ocum Teruwnuua P/4 Ba P/5
ra TeHr. E Hy”Tagaru TasHuyra TywaauraH NE 6ocum Ba Wy HyuTa-

HWHT KoOpAuHaTanapH TOMWU/ICUH.
YKaBob-. Np=—— = way ' 10 b.
P~ % P X A 1 b

8.9. Cton yu oéepa Typaau, oéunapuHuHr J1, B Ba C yunapu TO-
MeHMapu a 6yaraH TeHr TOMOHAM y4ybypuyak ~ocun umnagn. CTOAHUHT
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8.10-macanara 8.11 - macanara 8.12-macanara

orpnurn P ra TeHr Ba YHWHr Orupavk Mapkasum ABC  yubypua: HUHT
O, mapkasugaH yTyBus z001 BepTuMKanga >xoinawraH. Ctonra /N Hyk;-
Tafja p K KyiunraH, 6y Hy“TaHuWHI KoopauHaTnapy X Ba y\ Oy YK
AB ra napannen. [ap kaileH oékgaH Monra TywaguraH 60CMM  aHWU-

NaHCWH.
PA-p {_E,\Y_B X \p

Yasoe’ Na - —yJ] =;

8.10. KOmano”™ cton yuta Ar, A2 Ba A3 oé"napupa Typagu; CTON-
HUHIr O Mmapkasura K KynmnraH™ Av J12 Ba A3 oé™napura TylwaguraH

6ocum Oup-6umpyn 6unaH i ;2: r 3 kabu Hucbatga OGynmMwn  yuyH d1(
073 Mapkasuii 6ypyaknap “aHpgad LWapTHW “aHoaTNaHTUpULIKN Kepak?

MacanaHu edraHga Kyudnap mMomeHTM OAt, OS13 Ba OA3 paguyCcnapHUHr WUKKUTa-
cura HucbataH OnMHagw.

XKaBo6: ¢x = 150° ¢2= 90°; d3= 120°.

8.H. [HowvpasHii nnactuHka O Mapkasuja Halizara TasHWG6, TOpU30H-
Tan “onatga Typagu. MyBo3aHaTAMKHWM Oy3Mali NAacTUHKaHWHT  alinaHa-
cura orapamrm 1,5 H 6ynran PIt ormpamrm 1 H 6ynraH P» Ba orump-
nmrn 2 H 6ynraH P3 toknap >koinawtupungu. TNacTUHKAHUHT  orup-
NUrMHKU Xucobra onmai, a Ba P Gypyaknap aHWKNAHCWH.

XKago6: a = 75°30', 0=151°.

8.12. AnHamoMallvHaHMHT TacManu CD WKMBUHUHT paauycu 10 cm
ra TeHr. AB BanHWHI yn4yoBfapu pacmpa KypcatuaraH. TacMaHuHT
IOK;OpUrN  eTakuyM  LUCMUHUHT  TOPTWIMLL  Kyuu = 100 H, nactku
eTaknaHyBuYM “~MCMUHWUHT TOpTUAMW Kyuyn 3ca T2= 50 H. MawwuHa
MCMNAPUHUHE - OTMPAUTMHKM - Xucobra ofiMail, CUCTeMaHWHT MyBO3aHaT
xXonatuja annaHtupyesdm M MoMeHT Ba A, B MOAWMMHUKNAPHWHT peak-
unanapyu aHuknaHcuH; (P, P) Kapwuank Ky4dnapyu XOCWST KunraH >Xy@T.

Xago6: M=5 HwM XA= — 180 H, XB= 30 H, 2a=
= 2B= 0.

8.13. A Ba B nogwunHuknapga éTyBYM TroOpu3oHTan Baara 6up To-
mMoHfaH C wkmBra wvn 6unad 6ornaHraH Q = 250 H TOWHWMHI orupnu-
rM, WKKWHYM TomoHgaH AB Baiara Typpu Oypuak ocTuja Kysraamac
K;uwmb ypHaTunraH DE cTepxXeHra 6upuktupuaraH P = 1 KH TOWHMHT
orvpaurn Tascup umnagn. C WKUBHUMHT paguycn 20 cm ra TeHr. Ma-
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8.13- macanara 8.14- macanara

coanap: AC — 20 cm, CD — 70 cm, BD = 10 cm. MyBo3aHaT X,0Ma-
™aa DE cTepxeHb BepTuMkangaH 30° Oypyakka orubé Typagu. P 10K-
HUHT OrMpAMK Mapkasmga AB Ban y”~mravya 6ynraH / macoa xampga A
Ba B noAWMNHUKNAPHWUHT peakunsanapu aHWKMaHCUH.

>XaBo6: /= 10 cm, ZA—300 H, Zti= 950 H, Xa= XB= 0.

8.14. TopusoHTan AB Banra paguycu 1 m 6ynraH Tuwau rungu-
pak Ba paguycm 10 cm b6ynraH D wecTepHa ypHaTunraH. bowk,a yn-
yamnap pacmpa kypcatunraH. C rungupakka ypuHMma WyHanuiwga P —
= 100 H ropwusoHTan Kyy, D wwecTepHsra aca ypuHma Oyiivya BepTuKan
Q Kyuy KylimnraH. MyBosaHaT xonatmga Q kyy xamga J1 Ba B nog-
LWUNMHUKNAPHUHT peakuunsanapy aHLWyraHcuH.

XaBo6: Q— 1 kH, XA= — O H, X«= —90H, Z,= —
-900 H, Za= — KO H.

8.15. NMuwum, pacmpga cxema Tap3uga KypcaTuiaraH uurvpuy, éppamu-
ga Q= 800 H tokHM ywnab Typagw; OapabaH pagnycn R = 5 cwm;
pacta ysyHnurm AK = 40 cm, AC = CB — 50 cm. AK pactaHuHr ro-
pV30HTan xonatuga fjactara TywaauraH P 6ocum Ba uurapu”  yuuHUME
N1 Ba B TasHunapra TywupaguraH 60cvMnapuM  aHuUKNaHcuH; P Kyy

BEpTUKa.
XKago6: P = 100 H, Xn = 400 H, ZA= - 100 H, XB = 400 H,
ZB= 0.
8.16. Pacmpa cxema Tap3ufga KypcaTunraH dwupux épgammga Q =

= 1 KH K ywnab Typunagn. bapabaH pagnycmu R = 5 cMm. [acTa
y3ynnurn KD — 40 cm; DA — 30 cv; AC — 40 cm; CB = 60 cwm.
Ap”oH OapabaHfjaH ypuHMa 6yiinab ropusoHTra 60° 6ypyak ocTupa Ty-

8.15- macanara 8.16- macanara
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8.17- macanara 8-18- macanara

wagn. KD pacTaHWHr ropusoHTan xonatmga gacrara TywaguraH P 6o-
cuM xamja A Ba B TasHunap peaxkumanapyu aHWKNAHCUH.

XXago6: P= 125 H, Xa = —300 H, 1A= —357 H, XB= —
—200 H, Z3= —384 H.

8.17. Uupupu™HuHr AB Banura Q OKHM ywnab TypyBum ap”oH
ypanraH. Banra ypHatunraH C punguvpakHUHr paguvycu Ban paguycupaH
onTn 6apaBap kaTTa; 6ow”™a yn4yoBnap pacmpa KypcatunaraH. [ungupak
alinaHacura apuyoH ypanraH 6ynu6, yHu ormpnaurm 60 H 6ynraH P ok
TOpTMO Typagw, apuoH ropusoHTra a = 30° Oypyak oCcTMAA OpraH YpuWH-
Ma Oyinab pungupakgaH Tywagu. BanHuHr orvpnauruHm Ba D 6nokparu
MWLLLaNaHUWHN Xncobra oNnMai, YMIMPUKHU  MyBO3aHaTra KenTupagurad
Q HOKHUHT orupnuru ~amga A Ba B MOAWMNHUKNAPHWHT  peakumsanapu
aHWUK/aHCUH.

XaBo6: Q= 360 H, Xn= —693 H, ZA= 160 H, X8 = 17,3 H,
ZB= 230 H.

8.18. Typpu 6ypuaknm G orupnukgarn 6up xmHcnm ABCD nonka-
HW nonka Tekucnurn 6unaH a Oypyak “ocun Kunysum EH Tpoc ropu-
30HTan .onatga ywna6 Typagn. Arap AK = KB — DE = EC Ba AB
ra HK nepnengukynsap 6ynca, TPOCHWHI OFMPAUIMHU Xucobra onvai,
yHaarn TtapaHramk kydu T “ampga J1 Ba B oOWWM-MOLWNMLHUHT peakuuscu
aHWKIAHCKH.

Xagc6: T=-", Xa=XB~ —ctga,Za—ZB——-

2sin a 4 4

8.19. Orupnurm P — 400 H 6ynraH 6up >XUHCAK Typpu 6Bypyaknu
AOMK,0KHW Q nocaHrn ropusoHTra 60° Gypyak ocTMga oumb, MyBO3aHaT
Nonnga ywnab Typagu. Arap D 6nok A 6unaH 6up BepTuKanga ypHa-
TunraH Ba AD = AC 6ynca, Q OrMpaMkKHUHT xamga A. B wapHupnap
peakuMaNapuHUHE “aH4ya 6ynuwin aHuknaHcuH; D 6nokgarn uvwkanaHuw
~Aucobra OfIMHMACKH.

XKaBo6: Q= 104 H, Xpg+= 100 H, ZA=173 H, =0, ZB>»
= 200 H.

8.20. AWMKHWUHT 6Mp XUHcAn Tyrpn 6ypuyaknm ABCD uonuopu A
Ba B Hy” Tanapgaru “anuanapga ropusoHtan AB yk; atpodupa ainnaHu-
Wwn MyMKuH. Ax ra napannen CE ropusoHTan apk;oH Loogo”Hu DAX =
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8.19- macanara 8.20- macanara 8.21- macanana

= 30° 6ypyak octuga ywnab Typagu. Arap “ONKOKWILUT Orupanru
20 H 6ynca, xan“anapfgaru peakuusnaplwiir kaHya Oynuwimn aHwyos-
CVH.

Xago6: XA= 0, ZA= 10 H, X8 = 17,3 H, ZB = 10 H.

8.21. Typpu 6ypyaknu AWWKHUHT ABCD “on”oruHu 6up TOMOHAaH
DE Ttuprosydy Tupab Typagu. K/WKOKHHHT orupnuru 120 H; AD = AE,
b6ypyak DAE = 60°. A Ba B LwapHUNNapHUHI peakuusnapyu Ba TUPro-
Byygarn 5 3ypMKULL aHUKMQHCUH. TWProBYYHWHI — OrUpAMrM  xucobra
O/IMHMACHH.

XaBo6: XA= 173 H, Z,= 30 H, XB=0, ZB= 60 H, S=
=345 H.

8.22. Q — 100 H orupnukgarm ABCD ¢pamyra a = 60° Oypyak-
ka ouwmnraH. bepunraH B D — BH; CE = ED; EF apyoH DH Typpu
ym3mMkka napannen. ®pamyraHm MyBO3aHaT Xxonatuga TyTub Typuu
yuyH 3apyp 6ynraH P 3ypukmw xamaa A Ba B xan“anapgarv peakums-
nap aHWKNaHCWH.

XKago6: P =50 HL XA=XB= 21,7 H, ZA= Zh= 37,5 Hv

8.23. Temup Wyn KynpuruHuar 15 kKH opupaukgary KyTtapunagurad
ABCD umucmuHnm E 610k opkanu /< nebégkara yTkasunraH CE 3aH-
Xup KyTapub Typagu. E Hyuta CBy BepTuMKan Tekucnukaa Typagu. Pacm-
[a TacBupnaHraH BasuaT yuyyH CE 3aHXWUPHUHT TOPTUAWLW Kyyu xamga A
Ba B Hy” Tanapgarn peakuuanap aHuUKnaHcuH. KyTtapunaguraH Kuem HWUHT
ormpnuk mapkas ABCE) Typpu TypTOYpYakHUHI Mapkasuja.

XKago6: T = 3,75 kH, Yn= 6, ZA= 7,5 kH, ¥,}= — 3,25 kH,
ZB= 5,625 kH.

8.22- macanara 8.23- macanara



8.24 - macanara 8-25- macanara

8.24. Orumpnanrm 200 H 6ynraH 6up XXMHCAM Tyrpu Oypyaknm pom
A wapnu wapHup Ba B xawa épgamu 6unaH pgesopra GUPUKTUPWUITaH
6ynn6, yHu CE apuoH ropusoHTan xonga ywnab Typagu, ap”OH AeBOPHUHT
A 6unaH 6up BepTMKangarn E Hyktacmura "~o”maraH muxra Ba POMHUMHT C
Hy’Tacura 6ornaHraH; - ECJ1= "BAC = 30°. Ap”oHgarun TOPTMAWL
Kyun Ba TagHunapgarv peaxuusnap aHUKNaHCWH.

»aBo6: M= 200 H, Xn= 86,6 H, Yn= 150 H, = 100 W,
XB= ZB= 0.

8.25. BaroHHuHr AB y” aTpodmpga aiinaHa onaguraH ABCD non-
KacuHn ED cTepXeHb ropusoHTan xonga ywnab Ttypagu; ED cTep-
XeHb BAE BepTukan fgesopra E wapHup 6unaH 6upuktupunrad. [lon-
KaHUHr yctuaarn P ok 6unaH 6upra orupnauru 800 H ra TeHr 6ynu6,
ABCD Tyrpm TypTOYpYakHUHI AMaroHannapu KecuwaguraH KykTara
KyinnraH. Ynyosnap: AB = 150 cm; AD = 60 cm; AK = BH — 25 cm.
CTepXXeHHUHr y3yHaurn ED — 75 cM. ED CTepXEeHHUHT  OrMpAUTvHU
Xwucobra onmai, yHgarum 3ypukmw 5 “amga K Ba H “an”anapHuHr
peakumanaon aHWKIaHCWH.

>XaBob6: S = 666, 7 H. XK= —666,7 H ZK= — 100 H,
XH = 133,3 H, ZH= 500 H.

8.26. A Hy” Tara wapnm wapHup 6unaH, B Hy”Tara 4AAMHAPWK Lwap-
HUp 6unaH MaxkamnaHraH 6up >XuHcan ABCD kBagpaT NaacTUHKAHWHT
ToMoHNapn a= 30 cm Ba ormpnurn P = 5 H; AB TOMObW rOpuU30OHTaN.
MnacTMHka E Hy”~Taga yTKMp Halizara TupanraH. lMnactuHkara // ityiy
Taga yHUHr AB TomoHura napannen F Kyy Tabcup kunagn. A, B Ba
E Hy“Tanapgarvn peakuusnap TonuncuH; CE = ED, BH = 10 cm, F—

C
8.26- macanara 8.27- macanara
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= 10 H 6ynnb6, nnacTMHKa TOpPU3OHTan  TekUcAuMk 6unaH a = 30°
6ypyak Xxocun “unagm.

XaBo6: XA=10 H, YA= 2,35 H, 2/1=—0,11H. YB = —3,43 H,
2B= 3,23 H, RE= \,\7 H.

8.27. Tyrpu 6ypyaknn napannenenuneg LWaknmgaru 6up XUHCAK ro-
pV30HTaNn NAWTa ONTUTA TYpPpM UMBMKAM CTepXeHnap GunaH Lysranamac
unnmé epra OUPUKTUPWAraH; MNAWTAHWHT CrUMpAUrM P ra TeHr. Arap
CTePXXEHMAPHUHI y4ynapy nauTa Ba Ly3raamac acocnapra Luapau LuapHup-
nap 6wnaH 6upuKTUpUAraH 6ysnca, NAWTaHUHT CrUPAUTX Tabcupupga crep-
XXeHnapga Xocun 6ynraH 3ypuKuLLNap aHUKAaHCUH.

Xaso6: SI= ss= S4=s. = 0, s, = Se= -

8.28. ABCD kBagpatT nauTaHUHr BD TOMOHWM 6yiinab ropusoHTan
P Kyuy Tabcup uwmnca, YyHu ywnab TypaguraH ONTUTa TasiHY CTEPXKEeH-
napfarv 3ypuKuwINap aHWKNaHCUH/™Y nyoBnap pacMga KypcaTWu/irad.

XXago6: S,= P, S2= —P]/T, S3= — P, St=PY 2,S5=Pj/2>

Se=—P-

8.29. AB alnaHuw yuu BepTMKan 6ynraH Tyrpu 6ypyakiu 3LWKK
CAD — 60° Oypyakka ouwmnrau, yHu LWy BasuATMAa WMKKM ap”oH ylinab
Typagu: ynapgaH O6upn— CD apuoH 6nokgaH yTKasuaraH 6ynu6, yHu
P — 320 H ok TOopTMO6 Typagw, WKKMHYMCUM — EF  apuoH nNOAHWHT F
Hy~Tacura 6ornaHraH. JQWWKHWUHT orupnurn 640 H; yHWMHT sHm AD =
— AC = 1,8 m; 6anaHgnurn AB — 2,4 m. bnokgarn wuwanaHuWHM
Xucobra onmaii, EF ap”OHHMHT TOpTUAMW Kyun T xamga A Hy” Tagaru
UANVMHAPUK LWAPHUPHUHT Ba B Hy”Tagarn NOANATHUKHUHI peakuusnapu
aHWK/aHCWH.

XKaBo6: T =320 H, X, =69 H, Y,= —280 H, Xn= 208 H,
YB= 440 H, ZB= 640 H.

8.30. AB cTtepxeHHM uKkkuTa ropusoHTan AD Ba BC apkoHniap kus
Xonga ywnat Typagu. byHpa cTep)eHb A Hy”~Tafja BepTWKan [eBopra,
B Hy”Taga 3ca ropusoHTan nonra TupanradH. D Hykga xam BepTuKan
fesopaa étagu. J1 Ba C HykTanap 6up BepTukan um3an™ga étagn. Crep-
XXEHHUHT opupnmrn 8 H. A Ba B Hy”Tanapfgarv wuwuanaHUWHU Xucobra
o>, aiiMn3. CTepXXeHHUHI MyBO3aHaT XofiaTAa KOAUWWMW MYMKWHAUTU Tek-
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8.30- macanara 8.31- macanara

LINPUNCUH Ba ap”oHnapuuur TA Ba TB TOPTUAWLL Ky4ynapu “ampa TadHd

TEKUCNMKNAPHUHT peakuuanapu aHuknaHcuH; Z. ABC — Z. BCE — 60°.

XKaBo6: TA— 1,15 H, Ts= 2,3 H, RA= 2 H, RB= 8 H.

8.31. T cyB TypOMHACWHM alNaHTUPYBUU XKXYPT KYYHUHT MOMEHTU
1,2 KH mM; y KOHYCCMMOH TULIAW PUAAMPaKHWHT B Tuwmra TywaauraH
6ocMM Ba TasH4Y peakuusnapu OunaH MyBoO3aHaTnawagu. Tuwra Tyla-
auraH 6ocum OB = 0,6 M paguycra nepneHAukynap 6ynu6, ropusoHT
6unaH a — 15° = arctg 0,268 6ypuak Tawkun pywiagn; AC = 3m, AO =
— 1 M. TypbuHaHuHr Ban Ba rungupak 6unaH 6Gupra ormpaurm 12 kH
ra TeHr 6ynmé, OC y” 6yiinab iyHanraH. C noAnaTHMK Ba A MoALWmMn-
HUKHUHI peakuusnapu aHLWyraHcuH.

XKaBo6: XA=*2,667 kH, Xc= — 0,667 kH, = —TIc= 0,107
kH, Zc = 12,54 kH.

8.32. AC ropu3oHTan y~nu wamcn Aapuratennga CUMMETPUMN KO-
nalwiraH TypTTa KaHOT 60p, UaHOTNapHWHI Tekucnurm AC yafa nepnex-
aukynap 6ynraH BepTuKan Tekucnuk 6unaH 30° nu TeHr 6ypuyaknap
Tawkun Avnagn. YKnaH 2 M y30kaukaa xap 6up “aHoTra YHWUHr Tekuc-
aurura Hopman pasuwga 1,2 kH ra TeHr wamon 60CMMM  KyUnapuHUHP
TEHTr TabCcup 3TyBUMUCM KyimnraH (D KaHOTHUHI Xy TeKucAMKgaru npo-
eKLUMACK anoxmfia TaceBupnaHraH). A Hy” Taga noawunHukka, C Hyutaga
NOANATHUKKA TasHraH Asuratenb Y MHW pacmga KypcaTuimaraH Liec-
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TEPHAHUHT B runguMpak Tuwuvra TywimpaguraH sepTukan P 60cvMM TUHY
xonarga ywnabé Typagun. B rHngupakHuHr paguycu 1,2 M ra TeHr; Ma-
cotanap: BC = 0,5 m, AB— 1m, AF = 0,5 M. P 60CUMHMHI Ba TasHY-
napjarv peakuusnapHUHr LaH4ya Oynulimn aHWKNaHCKH.

>aBo6: P =4 kH, za = 1,333 kH, Yc= — 0,416 kH, =
= 2,667 kH, Xa = Xc= 0.

8.33. M MoTOp uekcu3 3aHXup épgamu 6unaH Q tokHWM Tekuc K\'Ta-
pagn; T— 10 cm, R = 20 cm, Q= 10 kH. ETakum 3aHXWPHWUHT TOp-
TUANW Ky4W eTakNaHyBYM 3aHXUPHWHT TOPTUAULI  KyuYMfaH WKKU MapTa
KaTtTa, AbHM 1\ = 27'2, 3aHXup Tapmousapu ropm3oHTra 30° 6Gypuyak Oc-
Tnga orraH (OwX yK AXx ykka napannen). A Ba B TasHUYnapHHHI peak-
LmManapu Ba 3aHXWUPHWHT TOPTUAUW Ky4ynapy aHWKIaHCWH.

XKago6: 7\=10 kH, N2=5 kH, Xn= —52 kH, ZA= 6 kH,
XB=—78 kH, ZB= 15 kH.

8.34. Orupnurn P = 3 kH 6ynaraH Ty"MO™HM KyTapull Y4yH Bep-
TUKan uirmpu™ uwnatunagu. Uuru, vk, BaJMHUHT  paguycu I — 204 CM
6ynnb, nacTkm yum 6mnaH A NOANATHUKKA TUpanraH, HLOPUIK yumHu B
NOoAWMNHMK ywnab Typagn. Ban moTop éppammga avnaHtupunagu. [Oo-
TOPHUHI TY~"MO™HWM TeKUC KyTapull YYyH 3apyp OynraH alinaHTupyBuu
MOMeHTM M xamga A NOANATHUK Ba B nofwuvnHukgarn peakuusnap To-
MHACKH.

fij= 1 m, h—30 cm Ba YMNHUKHWUHT alnaHyBuU LUCMAAPUHUHT
ormpaurn Pj = 1 KH 3kaHAurum mabaym.

>XaBo6: M — 0,6 kKH M, XA= 0, YA= —21 kH, zA= 1 kH,
Xn=0, YH= ~ 0,9 kH.

8.35. 1™s wypd 6yinab doiganm Tynpo™ XWHCUHU KyTapuilda Wil-
natunaguraH umrmpu” ysynaurn 1,5 m, pagmycm 0,25 m BangaH wmbopart.
Ban moTop (pacmpa KypcaTunmaraH) épgamuga ainaHtupunagn. Arap
BaTHUHI orupamrn 0,8 KH, 1OKHUHT orupanrn 4 kH, ok 6unaH wypd
opacugaru uwkanaHuw KoagpuumeHtn 0,5, WYPHHUHT  rOpu3oHTra HUC-
6ataH umanurm 30° Ba B nogwMnHWKAAH TPOCHWMHI 4yBanaéTraH HyKTa-
cv['aya 6ynraH macoa 50 cm 6ynica, MOTOPHWUHI alinaHTUPYBYN MOMEH-
™ M Ba YWTMPULHMWHI TasH4Y peakumsanapu aHWknaHcuMH. BanHuHr aiina-
HULIWHX TEKUC ainaHuw ge6 XuMcobnaHcuH.

>X.abio: M = 0,93 kH mm, XA= — \,08 kH, ZA= 1,02 kH, X, =
= —2,15 kH, zB — 1,65 kH.
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8.36. TpaHCMUCEWUSHUHT ropuM3oHTan BanM A Ba B nogwwunHuknapga
alinaHa onagwn, Banja Tacma YyTKasunraH wukkuta C Ba D wkuB 60p.
LLIkuBnapHuHr pagmycu: rc = 20 cm; r = 25 cM; MOAWMNHUKNApAaH
lwKusnapraya 6ynraH macoda a = b — 50 cm, WKMBNap opacuparm Ma-
copa ¢ — 100 cm. C WwKMBAaH yTraH TacMa TapMmounapugaru TopTUAUL
Kyuynapu I, Ba /, 6ynub, ynap ropusoHTan xamga 7\ = 2tx= 5 kH;
D wkuBfaH yTraH TacMa TapMoKfnapujaru TOPTUAUW Kydynapy BepTuKan
6unaH a = 30° 6ypuak TalWKWN KWUNagu, YNapHWHT Mubytopnapu 7\, Ba /2
6ynm6, T.r— 2/2. MyBo3aHaT xonatuga 2 Ba  TOPTUAWLW KyunapuHUHT
KaH4ya 3KaHAUrM xamfa TacManapHWHI TOPTUAMWIMAAH NOAWMNHWKNapAa
Aocun BynraH peakuusnap aHMKNaHCWH.

>XaBob: T2= A kH, /2= 2 kH, = —6.375 KkH, = 13 kH,
XB = — 4,125 kH, Z 3,9 kH.

8.37. ByF mawwuHacu watynmmHuHr 6ocumm P = 20 KH ra TeHr; 6y
6ocuM Tupcaknm BanHWMHr D 6yiHM ypTacuga 6up Hy” Tara Kyiunrad
6ynn6, ropusoHT 6GunaH 10° 6ypyak Tawkwun kunagu. D 6yiuH Ba Ban-
nuHr OOy yum op'<anm yTaguraH ODOX Tekucnuk BepTukan 6unad 30°
b6ypyak Xocun Kunagu. XapakaTnaHTUMPYBUM Ky4 MaxoBWMKAAH ap”OH BO-
cuTacufa xapakatnaHyBuura ysaTunagu. AP OHHUHT Tapmo”napu 6up-6u-
pura napannen 6ynu6, ropusoHT 6unaH 30° Oypuyak Tawkun “umnagu. P
KYYHWHT TabCMpW apKpH TapMOKNapUHUHE T, t TapaHrnuk Kydnapu xamga
A Ba B nogwwunHUKNapHWHT peakumsnapu 6unaH MyBO3aHaT Xpfra Ke-
nagn  MaxoBuKHUHT oruvpaurn 13 kH, gnametpy <= 2 M, ap™oH Tap-
MO”Napu  TapaHrIMK KyunapuHuHTr umnwauen T + t= 7,5 kH, pacmpa
KypcatunraH maco'|anap: 00 LykgaH D 6yimnHrava 6ynraH macoda r=
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8.38- macanara 8.39- macanaro

= 125 mm, /= 250 mm, T= 300 mMm, n — 450 mm. A na B nogwwn-
HUKNapHUHT peakuusanapn >amga T Ba t TapaHrvK Kyuynapu aHWKIaHCUH.

»aBob6: XA— —5,7 KH, ZA= — 4,47 kH, XB= - 20,48 KH,
ZB= 10,25 kH, ' = 4,92 kH, t= 2,58 kH.

8.38. AlinaHma ”apakaTHW 6Mp BangaH YyHra napannen OynraH WK-
KUHYM Basra ysatuw ydyyH ropusoHTan KL ykKka ypHatunraH WKKuTa
6up xun épgamun WKMBAaH onganaHnnagn. Yu MN  KonoHkara ma’-
KamnaHraH M nogwwvnHukga ainaHa onagu. By KOMOHKaHMHI y4bypuak
acocy nonra J1 Ba B 6onTtnap 6unaH GupuktupuaraH 6ynn6, C HyuTaga
3pKUH TasHWG Typagu. A 6ONT acocgaru omanoy TelwwnkgaH yrtagu. B
6onT aca AB ra nmapannen 6ynraH YysyHualy TewwukgaH yTtagu. Konoii-
KaHVHT yunm ABC yuybypyakHUHr MapkasupaH ytagu. MopgaH KL yiVa-
ya 6ynraH macoa 1 M ra, LWKMBNAp YypTanapugaH KOMOHKa yuurava
6ynraH macoa 0,5 M ra TeHr, TacManapHUHr TypTTana TapMOrMHUHT
TOpTMANW Kyun 6up xmn 6ynm6, 600 H ra TeHr fge6 w>abyn KuamHagw.
YHr TacMaHuKr TtapMo”~napy TrOpu3oHTasl, 4Yan TacMaHwur TapmoLiapu
aca ropusoHTra 30° 6ypuyak 6unaH orraH. KypuaMaHUHT ymyMuid orup-
anrm 3 KH ra TeHr 6ynub, KONOHKa YyKuAa €TaguraH HykTara uynun-
raH; ynyoenap AB — BC — CA = 50 cm. A, B Ba C Hyutanapgaru
peakumsanap aHWwyraHcuH.

Xaccb: XA= 960 H, YA= 0, ZA= — 2,39 kH, XB = 1,28 kH,
Za= — 1,19 kH, Zc= 5,97 kH.

8.39. Tacmaim D wkmB ocunraH mMocnama ropusoHtan cunnuy MN
wunHHr A Ba C Hy”~Tanapuga nOAWWMMHUKNAD 6unaH MaxkamaaHraH
6ynm6, B Hyutacum 6GunaH wunra TasHW6 Typagu. by HyuTanap TOMOH-
napn 30 cm GynraH TeHr TomMoHAM ABC yuybypyakHWHI y4ynapupa Ty-
pagn. Tacmann D WKMB MapKasvHWMHT ypun ABC yubypuyakHUHT E Map-
KasugaH TywwupunraH EF = 40 cm Beptukan Ba AC TOMOHra napannen
6ynraH FD = 50 cm ropusoHTan 6unaH aHwyraHagu. LLUKuB Tekucnmru
FD Typpu um3maga neprneHAnKynsap. TacMaHuir xap 6up Tapmorugaru
P TtapaHrnuk kyun 1200 H ra TeHr 6ynu6, BepTukanra 30° 6ypuak
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8.40- macanara 8.41- macanara

octmga orraH. K,ucmnapHuHr orupanrmHu “mcobra onmacgaH A, B Ba C
TagHuynapjarn peaxkumana > aHUKNaHCUH.

XKago6: Y,— 14 kH, Z, = 185kH, Zzh= 1,15 kH, ¥ = —2,6
kKH, Zc= —5,08 kH.

8.40. ABCD Tyrpu TypTOypyak KypuvHMWAArn pomMra ypHaTUAraH
cypat BepTukan pgesopra yHpgarm K wuamo” op”anu ytkasunraH EKF Ka-
Hom épjammpa wykpgali ocunraH ku, AB TOMOH ropus3oHTan xonga Typa-
m. E, F Hyktanap AD Ba BC TOMOHNapUHUHI ypTacura Tyrpu Kena-
on. CypaT pesopra ”“ouunraH ukkuta L Ba M Muxnapra TasHraH xamga
fesopra a = arctg 3/4 6ypuak octmga orraH; AL = M3. CypaTHUHI yn-
yosnapn: AB = 60 cm, AD—75 cm; cypaTHuUHTr orupamrm 200 H 6y-
nm6, ABCD Typpu TypTOypya <HWHI  Mapkasura UuyWuaraH; KaHOMHWHT
y3yHaurn 85 cMm. KaHONHWHT TOpTMAMWK Kyun T 6unaH L, M wmuxnap-
Jarn 60CMM aHWKMaHCKH.

XKago6: T ==85 H, YL= YM= —45 H, ZL= ZM= —60 H.

8.41. budwunap, MKkATa dy3uamac unra ocumaradH 6up xumHceam AAL
CTepXXeHgaH wubopat; unnap B, Br Hy”Tanapra 6oinaHraH 6ynv6, ynap-
HUHT y3yHAurn /. CTepXeHHUHr y3yHaurn AAX= BBX= 2r, orupnuru
P. CTepxeHb BepTMKan YK atpogumpa a 6ypuyakka OypunraH. CTepxeH-
HW MyBO3aHaT "ofja ywnab Typull y4uyH Kepak O6ynraH >Xy(pT KYYHUHT

MOMEHTM M Ba MAAAPHWMHT T TOPTWUAMLI Ky4n aHLIyraHCWH.
B i2sin a 1P
XXaBob: M = T —

8.42. Tyrpn nupamuga waknngaru ABDE yu4o0é” nkkmuta KoHcon 6an-
Kara LuapHupnap BocuTacuMpa OuMpUKTMpWAraH. Y4o8uHuHr E yuura 6u-
pUKTUpUNraH 610K OpKanu TPoC yTKaswuaraH 6ynub, y P okHU ne6ég-

Ka épgammga Oup TekMC KyTapaau. Tpoc KoHconnapra napannen xonja
6nokgaH nebéakara TOPTUAraH. YUYOEKHWUHI Ba KOHCOMHWHI OTUPUTUHM
Xucobra ofiMaid, GMPUHYM KOHCOSHUHT ~MCTMPUG MaxKamfaHraH yuugarv

. . |
peakynacn aHUKNaHCUH. S-HOELI,HVIHF oanaHAInNrn — ra TeHT.

XXaBo6: X0= - V* P, Yn=P,Zo= -P, M =- -P1, M =
9 3 15 y

*
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8.43. TypT 3BEHONM POBOT MaHUNynNAaTop MexaHusma OXy ropu3oH-
Tan TEKUCAWKAA ypHawraH. [lamma 3BEHOMAapPHWHT Y3YHAWKNapy 6up Xun
Ba / ra TeHr 6ynu6, xap 6uMp 3BEHOHMHI Maccacu T. MaHunynaums
0O6BEKTUHMHT Maccacu 2T. OruMpauK KyuaapuHUHT KOOpAMHaTa yunapura
HucbaTaH MOMEHTNAPWU aHWUKNAHCWH. 3BEHONMap O6UP >XXMHCAN CTepXKeHnap
[e6 XuncobnaHcuH.

Xago6: Mx— — 4,98 mgl, My = 6,98rtigl, = 0.

9- §. Orupnuk Mapkasu

9.1. CtepxeHnin AFBD KOHTYpHMHI C OrMpAuK MapKasuHWHI Basui-
ATU aHUKNaHcuMH. KoHTyp FD = R paguycnu aiinaHaHuHr TypThaaH 6u-
pura TeHr 6ynraH ADB éi Ba guametpu AB Batap 6ynraH AFB spum u
alinaHa émpaH Tawkun TonraH. CTepXeHNapHWHI uYnsu™u 3udnuru 6up
XWn.

Xago6: CF = R(172- 1+ . (3—2};I/ 2 }: 0,5244.

9.2. R paguycnm AOB spum aiinaHa Ba Yy3yHAu:<napu 6up xun 6yn-
raH AD Ba DB Tyrpu uusub; Kecmanapu OunaH uerapanaHraH HO3aHUHT
C ormpnuk Mapkasu aHuknaHcuH: OD = 3R.

XaBob6: OC= 3a+ 16 R= 119 R.

3n+ 12

9.3. Paguycn AO = 30 cm b6ynraH ADB [fovpaBuit CErMeHT H3MHUHT
C orupnvk mMapkasu TonmuacuH; 6ypyak AOB = 60°.

Xaso6: OC = 27,7 cwm.

A 4
n N
A c_"
! :
B 7 B
9.1- macanara 9.2- macanara 9. 3- macanara
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9.5-macanara

9.4. KOManok; TeWnKAN 6Up >KMHCAN [UCK  OFUPAUK  MapKasUHUHT
KOOpAMHaTanapH aHWKNaHCWH. [JWCKHUHT paguycu T, ra, TEWWKHUHI pa-
Auycu T, ra TeHr, Oy TEeWMWKHWHT Mapkasu JUCK MapkasupaH rx2 maco-
(haga Typagum Ae6 XmcobnaHCUH.

XKaBob: Xxr— — '2

c 79 o\ -

9.5. Pacmpga TacBupnaHraH 4opak )am\a Orvpavk mMapkasvHUHI Koop-
AnHaTanap! aHWKNaHCUH.

XKaBo6: xc —yc = 1,38 cm.

9.6. Pacmjaa TacBuMpnaHraH ¢urypa OrMpanK MapKasvHWUHI KOOpAMHa-
Tanapu TOMW/ICUH.

XKago6: xc = 0,61a.

9.7. TIeTOHHWHT conMwTUPMa OrUPIMTUHKU 24 KH/M3, TYNPOKHUKWUHK
aca 16 kH/m3 pge6 uabyn “uamb, pacmMaa KypcaTuaraH naaTuHa KyH-
[JanaHr KecuM H3aCUHUHT OrMP/IMK MapKasu TOMUICUH.

XXaBo6: xc= 8,19 M, yc= 19 m.

9.8. Xap xun TOK4Yanu OypyakIuK KyHAAnaHr KeCUMWHMWHI Orupauk
MapKasuHUHT KoopAuHaTanapH TONWACKH: OypyaknWK TOKYaNapUHWHI 3HU
OA = a, OB = 6 Ba uanmHamrm AC = BD = d.
a2+ bd—d2 62- aOm.i12
2@+ b—d) Y= 2+ a—d

9.9. Pacmpa kypcatunraH ABCD KeCMMHUHI OrMpAuK MapkasuiaH
AC ToMOHWraya 6ynraH Mmacoda TOMW/ACWH; YHUHT 6anaHanuru BD =/?,

XKaBob6: a =

N

9.8-macanara
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£ 1Tl
AY* |
r T a
9.10-vecaEa 9.11- macanara

TOKYACUHUHT 3HM AC = AaIMHANTM d Ba  [EBOTMHULL KA UHAUTK
_adl  bhZ2— &

>KaBob6: .
A 2@d-j-bh — bd)'

9.10. YnuyoBnapu pacmpa KypcatuiaraH “ywTasp MPOPUAHUHT Orup-
JINK MapKasu TOMU/ICKH.

XaBo6: xc= 9 cm.

9.11. Pacmpa KypcatunraH Oup XWHCAW NANacTMHKA FNrpauK Mapka-
3VHUHT KOOpAuHaTanapH tonuacuH. Ly inparnnap 6epunraH: AH =2 cwm,
HO = 15 cm, /IB= 3 cm, BC 10 cm, EF =4 cm, ED— 2 cm.

)Y(Iaso@: X = BECM, nm= Ili CM.
13 13

9.12. TomoHu JIB = 2 M 6ynraH 6up >xuHcnu ABCD kBajgpar Tax-
TagaH EFGH kBagpaT TewwWK ouwiraH; TEWWKHUHT TomoHnapu ABCD
HWUHI TOMOHMapura napannen 6ynm6, xap "aihcucu 0,7 mra TeHr. OK—
= OXK = 0,5 m (byHga O Ba O, — KBagpaTnapHuMHr Mapkasnapu), OK
Ba OsK Kkecmanap KsafgpaT/apHWHI TOMOHMapura Teruwnuya napannen
3KaHAUTMHW 6uaraH Xonga, TaxTaHWHT AoAraH KUCMU OrMp/avK Mapkasu-
HUHT X Ba Yy KOOpAMHATanapH aHWKIaHCWH.

Xago6: x = y = — 0,07 m.

9.13. bup xuHcnm ABCD Tyrpum TypTOypyYakHUHr D yumgaH LWyH-
fai DE Tyrpu umsux yTKaswWiCUHKK, OyHAa wy umsun” 6yiinab kecun-
raH ABED Tpaneuus E yuupaH ocub uyihiunraHga AD TOMOHM ropu-
30HTan OyncuH; TpaneumsHuHr J1ID TOMOHM a ra TeHr.

Xaso6: BE — 0,366 a.

9.14. TomoHu a ra TeHr 6ynraH ABCD «kBagpat 6epunraH. by
KBafpaTHUHI MuMga WyHAali E HyxTa TONUACUHKKW, KBaApaThaH TEeHr EHu

C ‘EB
\% A
9.12- macanara 9.13- macanara 9.14- macanara
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9.16- macanara 9.17- macanara

AEB yubypuyak Kecub onuMHraHmpa, 6y Hy” Ta KBagpaTfAaH [OnraH to3a-
HUHI OTMPAWK MapKasu BY/CKH.

XaBo6: xE= al/2, yP= 0,61la.

9.15. TypT ofaM 6Up XXMHCAM Y4ybypyaK MNacTUHKaHW KyTapub 6op-
MOKAa. VIKKMTacu YHWHT MKKW  yuufaH, ~OoNraHnaapum yYmHuu yuura Ty-
TallraH TOMOHMapuiaH ylnaraH. Xeg 6up ofgam nnacTuHa TynuL, ormp-
NUTUHUHE YOparMHW KyTapuLiyM Y4YyH yuybypuyak TOMOHNapu opann’napugaH
KyTapyBuM oOjamnap yuumHuum y4ynaaH xucobnaHraHfja KaHgail wmacodaga
ypHaLWULLIKN Kepak?

XKaBo6: Termwnam TOMOH Y3YHAUTMHUHT 1/3 ~mcmuga.

9.16. Tyrpu 6ypuyaknu napannenenunefHuHr yuynapuja ypHawlraH
OKNap CUCTEMACUHUHI OFMPAMK Mapkasu aHWknaHcuH. [lapannenenuneg-
HUHT “vppanapyu; AB = 20 cm, AC = 10 cm, AD= 5cm; A8, C,
D, E, F, G, H yunapgarvioKnapHuHr orupaurm moc pasuMwga 1H,
2H, 3H, 4H, 5H, 3H,4H, 3H ra TeHr.

XaBob6: x= 3,2 cm, y = 9,6 cM,2=6 cCM.

9.17. Tyrpu 6ypyaknu napannenenunes KOHTYpWU OFUPAWK MapkKasu-
HWHT KOOpAWHaTanapH aHLWyraHcuH; napannenenuneg “vppanapu 6up
XUHCAM 6pycnapaaH wnéopaT 6ynub6, ynapHuWHr y3yHnumknapm OA = 0,8
M, OB= 0,4 m, OC= 0,6 M. by OpyCnapHUHI Orupavknapu Teruwnimn-
ya: OA — 250 H, OB, OC Ba CD 75 H paH; CG — 200 H, AE — 125
H; AG Ba GE 50 H paH; BD, BF, DE Ba EF 25 H paH.

Xago6: m= 0,263 M, y—0,4 ™M, 2= 0,105 m.

9.18. CTyn KypUHMLWIMAArN XWUCM OTMPAWK MapKasMHWHI KOOpAuHaTa-
napu TONWACWUH, 6y XXUCM 6UP XWN Y3YHAMK Ba 6Up XWun orvpaukaaru
cTepxeHnapgaH Ty3uaraH. CTepXXeHNapHWHI Y3yHAurum 44 cm.

9.18- racanara 9.19- macanara
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9.20- macanara 9.23- macanara

XXaBob6: x ——22 ¢cm, y = 16 cm, z = 0.

9.19. Tekuc (epma OrvpaMK MapKasvHWHT KOOpAUHaTanapH TOMW/ICUH;
thepMa eTTUTa CTepXeHAaH Ty3unraH O6ynub, YnapHWHT Y3YHAUKNpU
pacmfa KypcatuaraH. Xamma cTepxeHnap xaP 6up METPUHWMHI  Opupaun-
m 6up xun.

XKaBo6: x — 1,47 m, y = 0,94 m.

9.20. Erou 60sra OrvpivK MapKasWHUHT KOOPAMHATaNapH TOMWUACKH.
Bonra TyTpu Oypyaknu napannenenuneffaH Ba KyHfanabl  Kecumu
KBagpaT wWaknuaa 6ynraH pactagaH wubopar. bepunraH; a=10 cm,
b—8cm c= 18 cm, d= 40 cm, 1= 3 cm.

Xago6: x= 0, y= 8,8 cm, 2= 0.

9.21. EHrun Kpeiicep KopnycuHuHr orupnuru 19000 kH. Kopnyc-
HWHI OTMPAWK Mapkasu BepTukan Oyimuya Kunb ycTugaH r/,= 6 M 6a-
naHgnukga. Kpelicep cyBra TywmpwunraHjaaH KeiuH kopnyc uuura ac6-
CHIA MalmMHanap Ba bp30HNap ypHaTuaraH. ACOCWMIA  MallMHaNapHUHT
orvpaurn 4500 kH 6ynub, ynap OrMpPAMK  MapKasMHWHE  OpAuHaTacu
72= 3 M. Ko3oHnaPHuHr orvpaurn 5000 kH ra TeHr 6ynu6, ynap
OrMPANK MapKasvHUHI opauHaTacm yn= 4,6 M. Kopnyc, mawwuHa Ba
NO30HMAp YMYMMWI OFMPAMK MapKasMHWHE OpAMHaTacM yC  aHUK/IaHCUH.

XKagob6: yc = 5,28 m.

9.22. CyB curummu 45000 kH 6ynraH kemaga, orupaurn 300 kH
O6ynraH K KeMaHWHI ONAUHIN KUCMUZArT KeTUHruM kucmura 60 M maco-
(J)ara cypunraH. HOK Ba KeMaHWHI yMyMWid OrMpAMK MapkasW “aHya cy-
pvnagn?

>KaBo6: 0,4 m.

9.23. Acocura napannen kuamb kecunraH 6up >xmHcim ABCDEF
TeTpasgp YyuyH t03a ABC = a, t03a DEF = b, ynapHuHr opacugaru
macogpa h 6epunraH. ABC acocgaH 6epunraH KecuK TeTpasfpHUHI Orump-
NMK Mapkasuraya 6ynraH 2 macoga TOMMWICUH.

XaBob: 2 = —a+ 2" + 7+

4 a-\-y ab+b

9.24. ¢kopnu CyB OCTM MWHACWHWHI  KOpMNycW UUnuHAp 6ynunb, uwu-
NUHAPHUHT Ty6napH KaBapuK, chepuk wakngagmp. LIMAMHAPWUK MOACHUHT
paguycn n= 0,4 M, 6anaHgnurn h = 2r; cdepuk CermMeHTIapHUHT 6a-



T

yil T LW

9.24- macanara 9.25- macanara 9.26- macanara

naHgnury Termwnmya /, = 0,51 Ba /2= 0,2r. MwuHa Kopnycu cupTu-
HWHI OFMPAUK MapKas3u TOMU/CKH.

XXaBo6: Xg= yc= 0, 2C= 1,267r = 0,507 wm.

9.25. 3nunurn 6up xmn 6ynraH spuMm wWwap 6unaH uWAMHApAaH Tall-
KWUN TOMraH XUCM ApuUM LWap cuptu 6unaH cuniu”™  ropusoHTan  Tekuc-
NUKKa TasgHM6, MyBO3aHaTAa Typagu; Spum wap OunaH  LUANHAPHWUHT
paguycnapu 6up Xun Ba T ra TeHr. LMAVHAPHUHT WwyHAan h 6anaHa-
NUTN TOMWACKMHKKW, 6YHAA >KUCM  MyBO3aHaT BasUATUHWHI  TYPryHAUrK
Ry~ oncuH.

BYTyH >XUCMHWHI OMVMP/MK Mapkasy SipyM Liap Mapkasura Tyrpu — Kenuwu no-

3UM. BUp XXMHCAU SpUM LUAGPHUHT OFMPAMK  MapkasufaH acocurada 6ynraH — macodga
(3/8) r ra TeHr.

YKaBo6: h =
V2

9.26. OnguHrK macana waptura Kypa, 3u4aurn Ba r paguycu 6up
Xun 6ynraH KOHyc OunaH Apum WapfaH Tawkua  TONraH >KUCM Y4yH
KOHYCHWUHT WyHAain h 6anaHgnurn TOMWACUHKKW, GyHAA XXWUCM MyBO3aHaT
Ba3UATUHUHT TYPrYHAUTWN AYKONCUH.

XXaBo6: h=rVT.

9.27. Onka 6Up XXUHCAW NNUCTHWM WKKUTA
yubypyak Ba KBafgpaT KypuHMLIMAA pacMpa
KypcatunraHgek 6ykunraH: OAB TeHr @éHmm
yubypyak xy Tekucnukga, ODE Tyrpu 6ypuyak- 2
nn y4ubypuak yz Tekucamkga (E Hyuta — Typ-
pun 6ypuyak yuu), OBKE KBagpar ropu3oHTan 9.27- macanara
Tekucnukga étagn. bykunraH MCT  Mapkasu-

HWUHI KoOpAWHaTanapH aHUKIaHCWH.
>XaBo6: xc — 3,33 cwm, 0,444 cm, zc = 3,55 cm.
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MKKUHYN BYNTIM

KUHEMATUWKA

111 BEOB
HYKTA KUNHEMATUKACH

10-8. HyuTa x.apakaTMHWUHT TeHrfamanapyu Ba TPaeKTopuscu

10.1. WIXTuépuii TaHnaHraH TpaekTopusfa Hy” Ta XapakaTUHWHI 6e-
puaraH TeHrnamanapura Kypa TeHr Ba’T OpanwyTpura MOC KenyByu
HYTaHUHI ONTWTa XpnaTu KypcaTUNICUH, Xucob 6owmgaH TpaekTopus
6yinnab HyKTaHWHI OXWMpru xonaturada GynraH s macoa Ba YHWHI Kyp-
caTWAraH BaKT opanurufa yTraH a Nynu aHUKNaHCUH (S Ba a — CaHTU-
meTpnap, t— cekyHanap xucobuaa).

1)s=5—4t+t* 0</<5.

Xago6: s= 10 cm, 0= 13 cm.

2) s= 1+ 2t—1t2, 0< t< 25.

XKago6: s= — 0,25 cm, 0= 3,25 cm.

3) s= 4sin 10/, — < t< —.
- 20 10

Xago6: s= 0, a = 20 cwm.

10.2. Hy”~TaHMHI KoopAuHaTa ycynupa GepunraH XapakaT TeHrnama-
napura Kypa YHWHI TpaekTOpus TeHrnamacu TOMWACUH Ba pacmpa ,\apa-
KaT WyHanuwm KypcaTuaChH.

1) *= 3/—5, /= 4—2/.

XaBo6: x = — 5, y — 4 Hy”~TagaH 6ownaHaguraH 2x + 3y —2 =0
ApUM  TYTpU 4msn’,

2) x= 2/, y= 8/2

XKaBo6: x = 0, y = 0 Hyuragau 6ownaHaguraH y = 2x2 napabona-
HWHT YHT TapMmopu.

3) x = 5sin 101, y — 3cos 101

Xaso6: x — 0, y —3 Hy“agaH 6ownaHaguraH X + -y =1
anaunc.

4) x = 2—3cos5/, y= 4sin51— 1 _

Xago6: x= — 1, /= — 1 Hy TagaH 60LIJJ'IaHa,lJ,VIFaHIX_ —2—)—i--b




5) x —ckt = el+ e OY= M= ~ (el —e~9).

XKaBu6: x = 1, /= 0 HyxTagaH 6ownaHaguraH x2—y2= 1 runep-
60na YHr TapMOTMHWHE K”0pU "Ucmu.

10.3. Pagunyc-BekTopy 6GepunraH TeHrfamara acocaH —Ysrapagurad
(ro Ba e — 6epunraH ysrapmac BeKTopnap, i Ba j—KOOpAWHaTa YKnapu-
HUHT OMPNUK BEKTOP/apu) HY TAHWUHI TPaeKTOPUACU YU3UICUH.

Dr=ro+ te.

XKaBo6: e BekTOopra napannen 6ynu6 6ownaHruy  J1LO(r0 Hy”TagaH
yTaguraH fpum TYrpu umsuu.

2) r =10+ cosi 2

XaBo6: € Bektopra napannen xonga M(rO) HyurtagaH yTagurad
MOM 1 Tyrpn um3mk kecmacu. bownanruy Hy~tacm MOQ(rO -f- €); MKKUH4YK
yekka Hy"Tacm M XrO— e). Paauyc-BeKTOPHWHI OXUprM Yyuu t —moopja
TPaeKTOPUSAHUHI Xap Oup Hyk/racupaH 4vekcus Kyn mapoTaba yTtagu.

3)r = acos —— i+ sin |
1+ r- i+ t2

X2 ')
XaBo6: — + — = 1 3AAMNCHUHT HOLOpPU K;ucMmugaH unbopat byna-

an. Hy” Ta anAWnCHMHT Yan yyuWAaH XapakaTnaHa 6ownaingm Ba YHr
yuura MOHOTOH SiKMHMawa 6opagu.

10.4. HykTa xapakaTMHWHI 6epuaraH TeHrnamanapura Kapab YHUWHT
TPaeKTOPUACK TeHrnamMacu TOMWICKH: LWYHUHI4EeK, Maco(aHn HyX'TaHuHr
6ownaHrny xonatugaH xucobnab, HyXTaHWHr TpaekTopus 6yiinab napa-
KaTnaHuw "~OHYHW KypCaTU/ICUH.

) x= 3/\ y= At

XaBob: 4x— 3y = 0 Apum Tyrpu umsm”®; s = 5/2

2) x= 3sint,y — 3co-1

XKaBob6: x2+ y2= 9 aiinaHa; s= 31

3) x= acos?, y = asin2l

XaBob6: x + y —a =0 Tyrpn 4M3u HUHI Kecmacu, OyHAa

0 N x< a; s= a\*2 sin2/.

4) x= 5co0s5/2, y — 5sin5t2

XaBo6: x2-f-y2= 25 aiinaHa; s — 2512

10.5. Kynpuknm kpaH yctaxoHa Oyina6 x —t TeHrnamara MyBO(UX
XapakaTnaHagu; apaBada KpaH O6ywWna6 y = 1,51 (x Ba y — meTpnap,
t — cekyHAnap xucobuga) TeHrnamara myBOoMX KyHAanaHr iyHanuwpga
rungupab 6opagn. 3awxup v= 0,5 m/c Tesnuk 6GunaH “ucapagu. HOK
OTMPANK MapKasWHWHI TpaekToOpusCcUM TOMWICWH; 6GowwnaHrMy naiTha kK-
HUHT OrMpANK Mapkasu OXxy ropusoHTan Tekucnukpa 6ynraH; Oz yu
BEPTMKAN paBuwda to™opura KHyHanraH.

XKaBo6: TpaekTopusa — Tyrpu umsmn™; y = 15x; 3= 0,5x.

10.6. JZluccaxy LWAaKAMHN 4M3yBUM HYX'TaHWHI Xapakatm X = 3sint,
y = 2cos2t (t— cekyHg, tap xucobuga) TeHrnamanap 6unaH Gepwnrad.
TpaekTopus TeHrnamacu TOMW/CUH, TPAEKTOPUSA YM3WICUMH Ba HyXTa Xa-
pakaTUHWMHI Xap Xun Ba’Tnapgaru WyHanuwm kKypcaTuiacuH. LUyHuHTgek,
XapakaT 6olnaHraHfaH KelimH TpaekTopus OX YXHW Kecub yTraH aHr
ONANHIN tL BaxT KypCaTWU/ICUH.
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XKaBo6: 412 + 9y — 18 napabonaHuHr 6up umcmu, 6y umsmy 6yinab
|*|< 3, |r/|<2, Ir= aldc.

10.7. KoopguHaTta yunapuvHu Termwnuya TaHnab oNnuMHraHuwga snek-
TPOHHWHT Yy3rapmMac MarHut MaingoHugarnm “apakatm x —asin kt, y =
= acoskt, £= xt TeHrauknap 6wunaH aHW™naHagu, 6yHga a, k, v —
MarHUT MalAOHMHUHI Kyu4fnaHraHauru, macca, 3apsif Ba 3MEeKTPOLULIHT
Tesnurura 60rnuk 6ynraH goMmuii MuAgopnap. SNEKTPOHHHHT Xa- akaT Tpa-
eKTOpUSIM Ba TpaeKTopusi Oyiinab xapakaT KOHyMU aHWKNAHCUH.

XKaBo6: INeKTpoH BWMHT umiurm 6yiinab xapakatnaHagn. bownaHruy

2n
Hy?Tach X = 0, y = @, 2 = 0; BUHT pagaMnm h —— v. ONeKTPOHHUHT

BUHT um3vpu 6yiinab “apakaT KOHyHM s~ Y dIkl+ v21

10.8. Hy~TaHWHr rapmMoHuK TebpaHuwmn 7= asin (kt -f- ) KCHyH
6unaH aHuknaHagu, 6yHgarn a > 0 — TebpaHuw amnauTygacu, &>>0 —
TeOpaHWLWHWHT JoMpaBuiA yactoTacu Ba € (— N1 < e < A) — 6ownanruy
tasa. Kylimpgarn xapakaT TeHrnamanapu 6unaH 6epwnraH TebpaHuwnap-
HUHT MapkasH 00, amnauTygacu, AoMpaBuiAi  uactoTacu, T naBpu, repu-
nap xmcobmparn / uyactotacm Ba 6ownaHrMy asacM  aHWKNAHCUH (X —
caHTUMeTpnapja, t— cekyHanapaa):

XKat of
XapakaT TeHrnamanapu
a, am a, an  Apayr l.c f.ru e

1 x= —7cos 121 0 7 12 n/e 6/N —n/2
2. X —4sin (n//20) —
— 3cos (n//20 0 0 ni20 40 0,025 —arc tg (3/4)
3. x= 2—4sin 140/ 2 4 140 n.70 70/n n
4. X —6sin2 18t 3 3 36 n/18 18/n —n/2

n
5. x= 1—4cosyQt __1 2 n/30 60  1/60 —n/2

o . U
10.9. DNaCTMK apLOH GuiaH KyTapuayBuM oK X = asin {kt + \ Tenr-

namara MmyBogumy TebpaHma “apakaT “unagu, 6yHAa a — caHTumeTpnap
xucobuga, k — pag/c xmcobuga ynyaHraH. Arap xapakat pgaspu 0,4 ¢
Ba 6GownaHrmy BakTaa Xx0= — 4 cm 6ynca, 0K TebpaHUWU aMMAnTYy-
facy Ba AOVPaBWA 4YacTOTACMHWMHT ~aHuya Oy/NMILUM aHWKNaHCUH. Macoda-
nap arpu YM3UrM YU3UICUH.

XaBo6: a= 4 cm, k= 55 paglc.

10.10. YacTtoTacum 6up Xwun, NeKMH amnanTyda Ba (hasanapu xap Xun
OynraH WKKMTa FapMOHWK TebpaHMa XapakaTfa Ovp BaKTAa KMTHALLYBYM
HY TaHUHT TPaeKTOPWACM aHWKNAHCWH; TebpaHMa “apakaTnap WKKuUTa
y3apo nepneHanKynap ytmnap 6yinab tosara Kenagw:

x = asin(kt+ a), y — bsin (kt + P)-
XaBob: — + - N ocos(a — () = sinZos — P) — anaumnc.

10.11. Hy~TaHUHT TypiM yacToTanuM y3apo MepreHAuKynsap Te6pa-
HULWINAPU:



1) x

2) X
uywmaMwmpad — xocun  GynraH  xapakatu
TPAEKTOPUACUHWHI TEeHr/1amacu TOMWU/CUH.

asin 2wur, y = asin col; "
acos 2co/, i/l = acosco/

Xaso6: 1) = 4y~(ar—yf);
2) 2y2—ax— a-= 0, 6yHaa | x| < a, 10.12- macanara
\WW\ < a.

10.12. OA «kpusowun = 10 pag/c AOMMHIA 6ypuak Te3nuk 6unaH
ainnaHagn. Y3yHnuk OA = AB = 80 cm. LlaTyH yptacugarm M HyKTa-
HWHI XapakaT TeHrnamacu Ba TPaeKTOPUSACH, LWYHUHIAeK B NON3yHHWHr
XapakaT TeHrfiamacy TOMW/CKH; “apakaT 6ownaHuwmnga B nonsyH yHraaru
3Hr YeTKM Xpnatga OynraH; KoopauHata yunapu pacMja KypcaTuira.

XaBo6: 1) xm= 120cos 10/, i/M= 40 sin 101/;

X

2) M HyuTaHWHI T, aekTopuscM aaamnc: 7202+ ~r = 1,

3) B NON3yHHWHI XxapakaT TeHrnamacu x = 160 cos 10/.

10.13. ABTOMOGMAbL Tyrpu uman™nm iynga ysrapmac 20 m/c Te3nuk
6unaH xapakatnaHagu, YHMHr R = 1 M paguycnum rungumparv rapauiiu-
fa ETyBUM HYUTaHWHI XapakaT TeHrnamacu Ba TPaeKTOPWUACK aHWKIAHCUH.
PungvpakHu cupraHmacgaH rungupaign fe6 xucobnaHcuH;  KoopauHaTta
6owmnHn Ox cuatuga ONMHraH WyMHUHT  XapakaT —6olnaHaguraH
Hyryacuga OfIMHCUH.

Xaso6: Uwuknompga x = 20/ —sin 20/, y = 1—cos 20 /.

10.14. CHapsigHWHr xapakatm Xx = vOcosa/, y — vOsina W —

TeHrnamanap 6unaH 6e wnraH, 6y epga u0— CHapAAHMHT  GOLINAHTMY
TE3NUrn, a — ropusoHTan yK X 6unaH un opacugaru 6ypuak, ¢ — OFHp-
MUK KYUYMHUHT Te3naHuwuy. CHapagHUHT  ~apakaT — Tpaektopusich, H —
6anaHanmrn, L — yunw ysounmry Ba T YuyuMll BaKTW aHLIYTaHCUH.

XaBo6:  Tpaektopuscu: y = tga-x

napabona; 6anaHaMru;

Mo M. Vh
H= — sin2a\ L = msin2a, [ = 2 — sina.
25 8 S
10.15. ONAuHIM  MacanaHWHr  WapTnapHaaH GoliganaHn6 a OoTHW
OypyarMHMHI LaHfain kuimaTuga L yusl  y3ouaMru 3Hr KaTTta Oynuiiu
aHWKNAHCWH. YHra MOC KefyBYM  KyTapuauw 6GanaHaavru Ba  yuuw
Baryru TOMW/ICKH.

XKaBo6: a = 45° Lyax
10.16. 10.14- wmacanaHuHr wapTnapu Oyinya CHapsgHWUHT, X Ba Y

KoopAnHaTamu A Hyryara TYWHLWW Y4yH Kepak 6ynraH a oTuw 6ypyarm
aHUK/AHCWH.

XKaBo6: tga =
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10.17. XaBhcusanuk napabonacu aHuMknaHcuH (Wwy napab6ona n4ykapucu-
Ja étmaliguraH Gapuya Hy”Tanapra Y0 60WMaHrMy Te3nMK Ba Xap “aHpjai
a OTuW b6ypuarnm 6wunaH OTWATaH CHapsag Kenué Tylmaingw).
2

- [ /A
XKaBob: y 23 ZV/Q X2.

10.18. Hyuta x = acoskt, y = asinkt, z—vt BUHT umMaurun 6yi-
nab xapakatnaHagu. Hy”Ta “apakaTUHUHI  TeHrnamanapu  LUAMHAPUK
KoopAuHaTanapia aHWKMIaHCUH.

XaBob6: r=a, @= kt, z—vt.

kt .
10.19. HyKTaHWHI xapakaTh X = 2acos2 ,y asinkt TeHrna-

manap 6unaH 6epunraH, 6yHgarn a Ba k — myc6art ysrapmacnap. Maco-
(haHW HYKTaHWHT 6olnaHrnuy "“onatugaH ”~mcobnab, xapakar TpaekTopus-
CU Ba TpaekTopus Oyinab xapakaT KpPHYHW aHUK/IaHCWH.

XKaBo6: (x—a)2+ y~= a2— alinaHa, s = akt.

10.20. OnguHrn MmacanaHuHr wapTnapn Oyimya Hyyta Xapakatu

UyT6 KoopaMHaTanapuga aHWUKIaHCKH.

' kt kt
>KaBo6: 2acos - -

2 @— 2
10.21. HyKTaHWHI f[eKapT KoopAuHaTanapy cuctemacuga GepunraH

x=Rcos2— , y= — sinkt, z=R sin- —
2 2 2
NapakaT TeHrjamManapura acocaH YHWHI TpaekTopusich Ba cepuk Koop-
OVHaTanap cucTemacumparn xapakaT TeHrnamanapu TOMWACUH.
R A2
XaBo6: x2+ y2+ r2= R2 ctepa 6bunaH ‘x ————— —\f+ Y = — Ne
NUHAPHUHT Kecuwwimit ymsurn. Cdeprk KOOpAMHaTanapfarn xapakart TeHr-
> kt § kt
Nnamanapu: r = r|<,<1> _, o=
10.22. Hy”"Ta,TeHrnamanapu x = Ae~hicos {kt -f- e), y=
= Ae~hts\n(kt + e) KypuHuwra ara 6ynraH WMKKuUTa Yy3apo nepneHam-
Kynap cyHyBuu TebpaHuwnapga “aTHawagu, 6yHga J1> 0, /r> 0,
k > 0 Ba e — 6upop ysrapmacnap. HyKTaHUHI XxapakaT TeHrnamanapu
LyT6 KoOpAuHaTanapy cucTemMacufja aHUKNaHCUH Ba TpaekTopuscu TO-
MUACKH.

XaBob6: r= Aé ®= kt + e; TpaeKTopusacu
_T@o
--Ae —orapugmMmK cnu-
pan.
10.23. Teknuc MaHUNynATop Mexa-

HU3MWHUHT  ylnaruy Mapkasu HKHU
rc = rg™> &oc= dc(0 ~YT6 mkooPOn*
HaTanapu 6mnaH aHuKNaHaguraH
TpaekTopusi 6yinab 6up “onaTaaH
oowk,a “onatra yTkasagun. Kyiinga-
rmnap TonuacuH' 1) 6epuaraH npor-
pamMMaHUHT  6aXapuUanULWUHU - TabMWUH-

04



nakaurad Teruwny ysaTmanap XoCun Kunagurad Ba (B2 OGypuyaknap-
HWHF  y3rapull KOHyHfapu; 2) 0K Yy yBuAaH a Macoaga TypyBuM Ba
yHra napannen 6ynraH Tyrpu uismp® 6yinnab y —s (/) KOHyH 6GunaH
cumkuingn pe6 (byHpa s, BaT t HWMHr OGepunraH dyHKuuscu), 6y 6yp-
YaKNapHUHI y3rapuwl ~OoHyHnapw.

. N _ rut) +/, — i
XaBob6: 1) ijjj = dc(/) ¥ arc cos e 20 T£ ()
n
=+ dCAS 21,
*(/ a2+S2 + N
2) \b = arctg--—--—-- T arccos ——--—-  — —— )
a 21y a*+ s4t)

a2+ s2(0— — /o

= 4-arccos 1

2 2 1l*

11-§. HyKTaHWHT Te3nuru

111 Hykrta x = as\nkt KpHyHra MyBO(WL, ~ rapMOHMK TebpaHMa
AapakaT “Mnagu. X = XT 6ynraHga v —vx Ba .X — X2 fa aca vV — v2
ne6 onnb, TebpaHuMwnap amnauTygacu a Ba AoupaBuii  4yacTotacum Kk

AdHUK/TaHCUH.
- ¥ o 2 - ys:u/lc_

11.2. Snauncorpad NUHEAKAaCUHWHT y3yHnurn AB = 40 cm, KpuBo-
WWNHUHT y3yHaurn OC = 20 cm, AC = CB. Kpusowwun O yk atpoduga
00 6ypyaK Te3NMK 6unaH 6uMp TeKWUC ailnaHagn. JIMHelWKaHWHT A yymgaH
MA = 10 cm macotapa €TyBUM M  HYKTaHWHr  TpaekTopusicu 6unaH
TE3NUK rogorpadu TeHrnamanapH TOMWICKH.

Kagob: — + — = 1, + =
900 100 00u3  HDow

11.3. Hy~ta n= 2 cost, y = 4cos2/(x, y.— caHTumeTpnap, t—
CeKyHAanap “ncobuga) TeHrnamanapra MyBO(UK Jluccaxy ¢urypacuHu uu-
3agn. Hyurta Oy yk;ga 6ynraHumga Te3IMIMHUHE Muefopu 6unaH yHanu-
LN TOMMU/CKH.

XaBo6: 1) v — 2 cm/c,cos(v, X) —— 1;

2) v = 2 cMm/Cccos(d,x) = 1.

11.4. OA KpuBowwun @ Yysrapmac Oypyak
Te3NUK 6wunaH ainnaHagu. Kpusowmn — nNon3syH-

AN MEeXaHu3M  LaTYHUHUHIypTacugaru M
HYKTAHWUHI Te3Uru Ba MONA3YHHWUHI Te3nuUru
Ba"T (YHKUMACK cudaTtmga TonuacuH; OA =
= AB = a (10.12- macana Yy4yyH KypcaTuaraH
pacMmra LapaicuH).

XaBo6: 1) vM— -|-co]/8sirrW -f- 1
2) \B— 2a @xsin m't. 21 2-wmacanara f
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11.5. Hy”1a xapakatu

Xx= vkcosoO, y = vntsinan--—--- gl2

TeHrnamanap 6unaH 6epwnraH; Ox yk ropu3oHTan, Oy BepTukan 6yiuua
to’opura iyHanraH, v0, g Ba a0< ~ --—- poumuin muugopnap. 1) Hy ta

TPaEKTOPUACK, 2) YHWHT 3HT  HOKOPUTM  "ONAaTUHUHT  KOOpAuHaTanapu,
3) HyuTa OX yk>ga 6ynraH nantgarn Te3NUTMHWUHT KOOpPAMHaTa  y”~napu-
farn npoekuusnapu TOMWICKH.

Xago6: 1) y = xtgan------—-- 5— -——- X2 napabona;
BN b 0 2i)g cos a0
Ig . llg
2) x= —sin2a0, y= — sin2a0; 3) = uncosan,
29 2e
uv= % t9sina0, 6yHga MycbaT wuwopa 6GoOwWNaHIMY naiTra
§ 2 10sin a0
TYrpu kenagu, mMaHgpui uwopa 3aca t — -----—--- — nauTra Tyrpu kenagu.

11.6. HyuTta xapakaTu ONAMHIWA Macanajaru TeHrnamanap 6wnaH 6Ge-
punraH, nekuH 6yHaa m0= 20 m/c, a0= 60° g = 9.81 Mm/c2. VIKKMHYM
6up Hy"Ta OXx ykK Oyinnab Tekuc xapakaT UMb, OGUMPUHUM HYKTa OGunaH
yupalmniiM yYyH YHWHI KOOpAuWHaTanap 6owupaH t — 0 naintga  “aHpaid
Vi Te3nMK 6unaH YMKMILM Kepakaury TOMWACWMH Ba Y4palliuwl >Kohurauva
b6ynraH xXx macoga anuKnaHCuH.

»asch: vx= 10 m/c; x1= 35,3 m.

11.7. Tuk kmpro®garn yuyTta nyHkTgaH 50, 75 Ba 100 m/c ra TeHr
6ynraH ropusoHTan Te3nuk 6unaH 6up BaTga oTuAraH ydta yk cyBi'a
6up Bak,TAa Tywaau. Ly nNyHKTNapHUHr CyB caTxupaH GanaH4nnknapu
hu h2 Ba hs aHUKnaHcWMH; GMpUHYM YL, TywraH HyytagaH “Mprokgada
6ynraH macoda 100 M ra TeHr; a”aT OrMpAvK KYUYMHUHT  Te3faHuLIn
g = 9,81 Mm/c2 abTnbOpra ONMHCUH. LUYHWMHIAEK, YKNApHWUHT Y4ull Bak;-
™ T Ba yNapHWHr cyBra Tywuw naitgarm vv v2 Ba V.t Te3nuknapu
aHUKNAaHCUH.

>XaBo6: hl=h2=h3— 1962 m, T = 2c; vx— 53,71 wm/c, 12—
= 77,52 wm/c, v3= 101,95 wmlc.

11.8. Yuu ropusoHT 6unaH 30° Oypyak TawKwa KanraH TyngaH
500 m/c Te3nuk 6unaH cHapsag otunagn. CHapsag dauyat g = 9,81 m/c2
OTMP/IMK Kyuu TesnaHumwura ara fe6 gapas Kunmb, YHWHT Te3NWK rogo-
rpagu Ba rogorpad uUM3yBUM HY TaHWHT TE3NUTU TOMUIICUH.

XaBob6: logorpay — KoopauHaTanap 6owmnpaH 432 — Hapuga Ty-

pyBUM BeEPTMKaN Tyrpm umsmy kecmacum ~ — 9,81 wm/c2

11.9. Paguycm R — 1M 6ynraH 31eKTPOBO3  TUALMPArvHUHE y™faH
a= 0,5 ™ Hapupa @&TyBuUM HYTACUHHHI XapakaT TeHrnamanapu Ba
TPAeKTOPUACK aHWKNAHCWUH. [WNguMpak ropusoHTan Ba  TYrpyv  UMsuLIuv
ynpa cupraHmacfaH rungupab 6opagv; rMAAUPaK YUUHUHT Te3NUrn v —
= 10 m/c. Ox yu pensc 6unaH ycTma-ycT Tywaau, Oy yu HY TaHWUHT
6owwnaHrny nacTku 3"onatugarn paguycra Moc  kenagu.  LLUyHWHrAek,
TMNAUPAKHUHT WY HyuTa éTraH AvaMeTpy ropus3oHTas Ba BepTUMKasl XO-
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NlaTHW  3rannaraH navtnapga HyKta  Tes/IMIMHUHT
KaH4ya O6yNnuLIM aHWUKNAHCUH.

Xaso6: KucuaptupunraH uwmknomga x = 10/ —
—0,5sin 10/, y= 1—0,5co0s 10/. Tesnuk: 1)
11,18 wm/c, 2) 5 m/c, 15 wmlc.

11.10. ONeKTPOBO3HUHI  Te3nuru v0= 72 Km/
coart; runguparvHuHr paguycn R = 1 m; rungupak
TYppY 4M3niM TeMup u3ga cuprnaHmacgaH rungupab

6opaan.
1) Pungupak rapguwmgarn M HYKTaHUHT paguycu

v0 Te3nnk WyHanmwmy 6unaH -y + a 6ypyak xocun

K;unraH naitga wy Hy~Ta Vv Te3MIUHUHT  MUagopu

Ba NyHaNUWN aHWKIaHCUH.
2) M HYKTaHWHI Te3nuK rogorpady uYM3WiICMH 11l Macaiara

Ba rojorpad 4uM3yBUM HYKTaHWHT TE3NNIN aHLy-
NaHCWH.
XKaBo6: 1) Tesanuk v — 40cos-y m/c Ba /MA Tyrpu umsmy 6yiinab

MyHanraH.
2) p= 2 vOcos 0 (byHga O= ), paguycu r = v0 6ynraH aiinaHa

acMra KapaacuH); vl= i - 400 m/c2.
(P p )

11.11. BaroH runguparmga ysgaH a = 0,6 M macogaga 6ynraH Ba
6ownaHrny naiftaa penbcgaH 0,1 M nactga TypraH M HyKTaHWHT “apa-
KaT TeHrnamanapu Ba TPaeKTOPUACUM aHWKNAHCWH; BaroH TUAgUParvuHuUHT
paguycu R = 0,5 M; BaroH Tyrpu uumsumknu iynga v= 10 M/c Te3nuk
6unaH xapakat “mnagn. LUYHWHrAeK, Wy Hy~Ta Y3UHWHT 3HT  NacTKu
Ba rOKppWru xonaTujaH yTraHgaru BaTnap Ba Oy naiTnapgarm HykTa
Te3MUrMHUHIE Ox Ba Oy yknapgaru npoekummnapyu TonuacuH. OX y
penbc 6yinab yHanraH. Oy YK, HYKTAHUHI OOLINAHIMY NacTKM Xonatu-

faH yTtaaw.
XaBo6: Uysn" umknompa:
x—10/—0,6sin20/; y=05—0,6cos20/; | —~ ¢
b6ynraHga Hy~Ta nacTks Xxonatga Oynaguw; vx = —2 wm/c, oy= O;

[ = -~-(1 + 2k) ¢ 6ynraHga Hyurta t”opuru “~onatHu arannaigm, vx =

= 22 mlc, W= 0, 6ynga k=0, 1, 2, 3, ...

11.12. Hyk/ra 6up BauyTHUHr Yy3mga x — Ae htcos(kt + €), y =
= ké~msin (kt + €) TeHrnamanapra acocaH y3apo MepneHAuKynap cy-
HyBYM TebpaHulUNapAa WUWTUPOK 3Tagu. Hyk/ra Te3NUIMHWHT [eKapT Ba
AyT6 KOoOpAMHaTanapufgary NpoekuHANapu Ba WYHWHIAEK, Hy”~Ta Te3nu-
TUHWHT MOAYNW aHWKNAHCUH.

XXaBo6: 1) vx = Ae~ht[hcos(kt + e) + k sm(kt -f e)],

W= — Ae~hi [hsin (kt + e) — k cos(kt + e)];
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2) 0 = — Ahe~M, wup= Ake~ht\
3) v= A\rh-+ k2-e~hl= Vh2+ k2r.
11.13. leorpagmk MepugumaHra HucbataH y3rapmMac a Oypyak TaLl-

Kun 36 KeTaéTraH Kema KaHaka 4m3vk umsagn? KemaHu Ep wapu yo-
TMAa XapakaTnaHyBuM HyuTa cugatvga uabyn LUIUHCUH.

XKaeob: tg(f + f )=tg(f + A)

6yHAa ¢ — KeHrnukK, %— KeMaHuHr
Teruwnm “onatmgaru ysoknuru (6y
JIOKCOAPOM 4m3nru geinnagn).
J Kypcatma. r, X Ba @ cthepnk Koop-
OvHaTanapgaH oiganaHuIcuH.
11.14. M HyKTaHWHI xapakart
TeHrnamanapn UWINHAPUK KoopAan-
HaTanap cuctemacmga = a, h=»
= kt, z —\t KypuHuwra ara (10.8-
macanara “apaHr). M uy”Ta Tes-
11.13-macanara JUTUHWHT  UWAWMHIPUK KoopAuHaTta-
flap cucTeMacHgarv upoekuusnapu,
Te3nukK'" roAorpamHN  um3yBuM MT HYKTAHWHI XapakaT TeHrnamanapu Ba
Mi Hy"Ta Te3IUTMHMHI MPOeKUMAnapyu TOMWUICUH.
Xagob6: 1) vr= 0, vw= ak, v2= v;

2) rrak, ol= -£-+ £/, z1 —v; 3) vit=*0, wul> -
= ak2, v, = 0.
. o kt kt
11.15. M Hy”Ta ainaHa 6yinnab r= 2acos— , = -y TeHrnama-

napra acocaH xapakatnaHagun (r, ®— ~yT6 KoopAuHaTanap). M Hy~Ta
TE3/IMTUHUHT KYTO KOOpAuHaTanap cuctemacu yunapugaru npoekumnsnapu,
Te3NMK rogorpaguHH umsyBum M Hy”~Ta “apakaT TeHrnamanapu Ba Mx
HY”Ta Te3NINTUHWHT NPOeKUMAnapn TOMUIICKH.

Xago6: 1) vr = — ak sin K rth= akcosﬁ;

2)r,=ak, ;= n/2+ kt; 3) vri= 0, ogl= ak*
11.16. HykTa cthepa Ba UMANHAPHUHTKECULLNLL ynsmrnbyiinab
r—R,p= kt/2, 0= kt/2 TeHrnamanapra Kypa xapakaTnaHagn (r, ®,
0 — chepuk koopamHaTanap; 10.21-macanara “apaHdr). Hy”Ta Tesnuru-
HUHT MOAYNM "ampa YHWHI C(epuvK KoopAuHaTanap cuctemacum y”~naPu"
farv npoekumsnapu TOMWUIICUH.

Xao6: vr— 0, rdp= (Rk/2)cos{kt/2), vQ= Rk/2, v =
= (Rk/2)V1 + cos2(fez/2).

11.17. Kema Ky3ranmac Hykrtara Huc6ataH onuuraH neseHr oypuaru
a Hu (Te3NWMK WyHanuwy 6unaH HyKTara KapaTwiaraH WyHanvw opacuja-
rm 6ypyak) >amuwa 6up xunga ca”nab “apakaT bMagy; WYy KeMa uu-
BMO yTaguraH srpuM UMM HWHT TeHrnamacu (r, ¢) uyT6 KoopAuHaTana-
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puga TONWNACWH; GepunraH: a Ba rg=0=*Trii KemaHuW TeKMCNMKOa Xapa-
KaTnaHyBuM HyKTa fe6 ~abyn KWUAMHCMH Ba WY TEKUCAMKAArun wucTanraH
uysranmac HykTa KyT6 fe6 OfMHCMH. a =0, s/2 Ba f 6ynraH Xycycwuii
Jonnap TeKLWWUPUICUH,

n
XKaBob6: noraputhmuk cnuvpanb: 1= 1l ¢ 8 a = 6ynraHga
r—r0 alinaHa; a = 0 ékM a = s 6ynraHga Tyrpu umsn’.
12-§. Hy TaHWHI Te3naHULWu

12.1. Moe3p 72 km/coaT Te3nuk 6unaH XxapakaT Kunagu, TOpMO3
unnuHraHga y 0,4 m/c2 ra TeHr cekuHnaHuw onagu. [loe3gHn cTaHuums-
ra KenmacgaH “aHya Ba’T ONAWMH Ba CTaHAMA4AH KaH4ya Hapuja TOpPMO3-
naii 6ownawl Kepaknurum TOMUICKH.

XKaBo6: 50c, 500 m.

12.2. Konép Tyumoru Ko3ukka ypunmb TyxTaryHda ”~o3u” 6unaH 6up-
ra 0,02 ¢ mobaiiHMga xapakaT Kunagu, OyHAa KO3uK epra 6 CM Kupagw.
Ko3uk; xapakaTHHU TeKUC CeKWHNaHyBYaH X.apakaT fe6 xucobnab, ~o3m”-
HUHT GOLINAHTNY Te3IUTU TOMU/CUKH.

XKasc6: 6 wm/c.

12.3. CyB TOMYMnapu BepTWMKaa HaiyaHWHI TewwurugaH xap 0,1 ce-
KyHada 6up mapta Tomagu Ba 9,81 wm/c2 Te3naHuMw  GunaH nactra Ty-
Wwagn. bupuHuMm TomMuM OKM6 uMpkaH nNalThgaH 1 c yTraHgaH KelnH 6u-
PVHYM Ba WMKKMHYM TOMYMIap opacupary  MacoaHUHr KaH4ya Oynuwim
aHUKNAHCUH.

XKago6: 0,932 m.

12.4. CamONETHMHI epra UyHUW Te3nuruHum 400'km/coaTt fgebd Xucob-
nab6, uyHuMW Ba’TMAa CaMONETHMHT | = 1200 M M iiynga CeKMHMAHMLLN
aHUKNaHCUH. CeKMHNaHUW [JOUMWIA fe6 XMCOBNaHCKH.

»XaBob6: w = 5,15 m/c2

12.5. Konép Ttyumorm 2,5 M 6anaHgamMKgaH nactra Tywagu, YHK
ylwa 6anaHAnMKKa KyTapuwl Y4yH, LyH4Ya XoigaH Tywwuwwura KaparaHga

y4y mapTa Kynpo”™ Bak.T Ketagu. Arap Konép Tykmorum nactra 9,817-

Te3naHuWw 6unaH 3pkKuH Tywaanm ae6 xucobnaHca, y 6up MWHYTAA Heva
MapTa ypagu.

XKaBo6: 21 3ap6a.

12.6. Tlon3yH Tyrpu uumsnMkKnum  WyHanTupyBuMm  bOyinnab  wx =»
= — 42sin -*-t M/c2 TesnaHMw 6unaH Xapakat uunagu. Arap NON3yH-
HUHF 6ownaHrny Tesnmrnm vOx = 2n m/c, 6GownaHrMuy xonatu 3ca non-

3YHHUHT KOOpAMHaTa Gowun fe6 Yabyn ~MnuHraH ypTta “onatura Tyrpu
Kenca, NOM3YyH XapakaTWHWHI TeHrjamacu TOmuAcuMH.  Macoda, Te3nuk
Ba Te3/MaHML 3rpyu YM3LUYrapu YM3WUMICKH.

>XaBob: = 4sin—2t M.

12.7. Moe3gHUHr 60ownaHrny Te3nuru 54 km/coat 6ynn6, GUPUHYK
30 ¢ gay 600 m iiyn 6ocan. Moesn, pagnycn R = 1 KM 6ynraH aii-
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NaHMa Wynga Tekuc y3rapyBuaH XxapakaT “unnagn pfe6 “unco6nab, YHWHT
30 c oxvpuparn Te3NWUrM Ba TE3NaHWLUIWM aHLUYUHCHH.

»XaBo6: v= 25 m/c,w= 0,708 m/c2

13.8. Moe3n cTaHUuMAfaH >KyHaraHfa Te3nuru 6up Tekuc opTuo,
3 MUHYTAaH KeWinH 72 km/coatra etagu; Wyn, paguycn 800 M 6ynrad
oypunnwpaa xoinawraH. CTaHUMsAaH XXyHaraH nanTgaH 2 MUHYT KenuH
MOE3LHVHT YpUHMa, HOpMan Ba Tyfla Te3NaHWWW aHW™IaHCUH.

»XaBo6: wx= — m/c2, wn — — M/c2 w = 0,25 wm/c2

12.9. Paguycm R — 800 m 6ynraH aiinaHa éiim 6yiinab noesn Tekuc
CEKMHNaHyBYaH XxapakaT “unagu Ba s = 800 m iyn 6ocagn. YHUHr 6owy-
naHruy Te3nurn vO= 54 km/coaT Ba oxupru Tesamrn y = 18 km/coar.
Moe3gHWHT € 6owmpary Ba OXupuiary Tyna Tes3NaHUWK, LWYHUHTLEeK
Wy éi 6yiinab KamMya Bak/r XapakaTnaHWLIW

aHUKNAHCUN.
>XaBo6: w0— 0,308 m/c2, w = 0,129
m/c2, T = 80 c.

12.10. TpamBaili NyAVHWHT  Gypu MK,
paguycnapn px= 300 m Ba p2= 400 m 6yn-
raH MKkuta éigaH néopaT. Mapkasuii 6ypuak- 12.10- macanara
napa, = a, = 60°. LWy O6ypnanwgaH un =
36 km/coat Te3nuK 6unaH Opud GOPYBYM BArOHHUHI HOpMan Te3naHWuL
rpauru Yn3mCuH.

12.11. Pagnycn R = 20 cm 6ynraH aiinaHa éin 6yinnab Hy” Ta Xxa-
pakatnaHagu. YHWHT TpaekTopusa 6Oyinab xapakaT OWIMHT  “OHYHW:
s= 20 sin ni (t — cekyHagnap, Ss— caHTMMeTpnap xucobuga). t= 5 ¢
b6ynraH naiT y4YyH Hy”~Ta TE3NUTUHWHT MLIYKOpPU Ba WyHanuwu, ypuHMa,
HopMan Ba Tyfla Te3NaHuwmn TonuncuH. LLUYHWHTAEK, Te3UKHWUHT, YPWH-
Ma Ba HOpMan Te3NaHWULINapHWHT rpadukiapy Yu3uICKH.

XKaBo6: Tesnuk mukgopu 20n cm/c ra TeHr Oynub, S EAnHU Xxu-
cobnalHNHr MycbaT MyHanuwura "apama-"aplin TOMOHra MyHanraH:

wt—0; w = wn= 20 f2cm/c2
12.12. Hy~ta s= ~ (at e ~ at) KOHyHra MyBOMK; TYIrpu uUM3UK;-

NN xapakaT kKunagu, 6yHaa a Ba g— goumuid  Muagopnap. Hy~TaHUHT
OOWNaHINY TEe3NUTU, WYHUHTAEK, YHWHT Te3MaHUWWU TE3MUKHUHT  (YHK-
umscyu cudatmaa aHUKNaHCUH.

XaBo6: vn= 0, w —g —av.

12.13. 1llykta xapakatu “yiupgarun TeHrnamanap 6wunaH 6Gepunrad:

X = 10cos2n —, 5: 10sin2n —’
5 5

(X, y — caHTumeTpnap, t— cekyHAnap xucobuga). Hy TaHUHI TpaekTo-
puaAcK, TE3MUTMHWHT MUKAOPU Ba WyHANWLIKW, WYHUHIAEK, Te3NaHULIUHWUHT
MWUKAOPU Ba WyHanMLWIKU TOMWU/CUH.

XaBo6: Pagmycm 10 cm nu aiinaHa; Te3nuk v = 41 cm/c 6ynmnb, Ox
y~AgaH Oy ykka 90° ra alinaHu6 yTuW TOMOHMra YypvHMa paBullja
MyHanraH; Te3faHUWw w — 1,65cm/c2 6ynnMb, Mapkasra iyHanrad.
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12.14. Nwra Tywupuw AasBpuaa [AU3enb KPUBOLWIMNKU - ManeunHUHr
xXapakatm x = 75cos At2, y = 75sin At2 (x, y — caHTumeTpnap, t— ce-
KyHAnap xucobuga) KypuHuwaarn TeHrnamanap 6unaH 6epunraH. [la-
NEUHWHT Te3nuru, ypuHMa Ba HOpMas Te3NaHULW  TOMUJICUH.

»XaBob6: v= 600 t cm/c, mt= 600 cm/c2, wn = 4800 t2cm/c2

12.15. Hy”Ta “apakaTH “yimgarun TeHrnamanap 6unaH 6Gepunrat:

X = a(e by e_KB,

y = af{em — e~ K,
byHparyn a Ba k — 6epunraH goumuii  mMukgopnap. Hy”Tta TpaekTopus-
CUHWHI TeHrnamacy TOMW/ICWH, Te3Nru Ba Te3faHuwmn r = Y x2+ Y2pa-
[ONYC-BEKTOPHUHT (YHKUMACK cudaTuia udoganaHcuH.

XaBo6: Imnepbona x2—y2= 4a2; v= kr, w = k2.

12.16. ==—asin2coi, y = «—asincoi TeHrnamanapra mysogpu”
Jlnccaxy WaKAMHU UU3YyBUM HYKTa TPAEKTOPUACUHUHT X =y = 0 "o-
natgarun arpuavkK pagumycu TOMUIICUH.

XaBob: p = oo0.

12.17. Ox ropusoHTan YyK; 6yiinab cupnaHMacjaH AymManoByu ruagu-
paKk HyTacu Te3NaHULIUHWHI MULAOPM Ba WyHanuwu “ampja TpaekTopus-
CUHWHI 3rpUANK paguycu TOMWICWH; Hyk/ra Kylhugarum TeHrnamanapra
acocaH LMKnouga 4usagu:

X=20t—sin20t,y = 1 —c0s20 t.
(t— cekyHanap, X, y — meTpnap “mcobupga). LUyHuHrgek, t— 0 6yn-
raHga arpunvkK paguycu p aHUKMaHCUH.

XaBo6: TesnaHmw w = 400 m/c2 6ynnb, AyManoBun rUAZNUPaKHUHT
C mapkasura MC 6yiinab iyHanraH; p = 2MA; po= 0.

12.18. Arap r= /= 60cm, MB = ?/’ h = 4nt (t— cekyHanap
xucobuga) 6ynca, KpMBOWIWM-MON3YH  MeXaHW3MW LwwatyHugarn M Hyu-
TaHWHT TPAeKTOPUACU TOMWICWH, LWIYHUHTAeK ¢ = 0 6ynaraH nant yuyH

YHUHT Te3nurn, Te3naHnwm Ba TPAEKTOPUACUHUHT J3rpuink  paagnycum
aHNKNaHCKUH.

YXKaBo6: 3naunc: ']_002_ '}"'ioz_ = 1, v= 80 8 cm/c,

w = 1600 A2 cm/c2, p= 4cwm.

12.19. CumgaH "MnuHraH ainaHara M Xxanua KuiirusunaraH, xanka-
faH ainaHaga TypyBuM O Hy”~Ta aTpompa Tekuc aiinaHaguraH OA cTep-
XKEeHb yTraH; aiinaHa paguycu 10 CM; CTEPXEHHWUHT 6ypyak Te3uru LyH-

12.17- macanara 12.18- macanara

101

www.Orbita.Uz kutubxonasi


http://www.Orbita.Uz

12.19 Ba 12.20- macanara 12.23- macanara

faiku, y 5 c mobaiiHuga Tyrpu Gypyakka Oypunagu. "~an“aHuWHr Te3nu-
M v Ba Te3NaHUWM W aHULNAHCUH.

XKaBob6: v= 24 cm/c, w = 0,49 cm/c2.

12.20. OnguHrn macanaHuHr WwapTnapugaH goiiganaHnbt xamga OM
CTepXXEHHUHT Bypuyak TeanaHMWwuHKM Kk cos ¢ (A= const) ge6 onnb, M >"anka-
HVWHT Te3MK Ba Te3NaHuwuy ¢ 6ypyYakHUHT (yHKUMACK cudaTnia alliinaH-
CuH. | = 0 6ownaHruy HaiiTaa ¢ 6ypuyak Ba “aKaHUHT TE3/IMTW HOMFa TEHT,
alnaHaHuHr pagnyem r, 0 < @ a.

XaBo6: v = 2ryn2ksincp, w = 2kr Y 1-r 15sinsf.
12.21. CHapap XapakaTu

* = vt cosa,, Yy *=vQ&sina0---- g t2,

TeHrnamanap 6wnaH 6epuaraH; 6yHaarn vO0 Ba a 0— AOMMWIA MUKAOpAap.
t — 0 6ynraH Ba cHapsj epra TywraH naiTnapAa TPaeKTOPUSHUHT 3r-
PUAVK paguycy TOMWUICKH.

XaBob: p = ---m----o-eeee- .

12.22. CHapag x = 300t, y = 400 t— 51t2 (t— cekyHgnap, x, y —
— MmeTpnap xucobuga) TeHrnamanapra MyBOPUK;, BEPTUKAN TeKUCNMKAA
Xapakat “mnagu. 1) 6ownaHrny nantgarn Te3NMK Ba Te3naHuw, 2) CHa-
PAOHUHT "aHYya y3okaa 6opuwin Ba KaH4ya 6anaHA/MKKa KyTapuauwiu,
3) 6ownaHrny naiTha Ba 3HM FOBOPU HYTaja TPaeKTOPUSHWUHE 3rpUAnK
paguycnapv TOMUICKH.

XaBo6: vO— 500 m/c; wO=m 10 m/c2 h = 8 KM, s= 24 km, p0= 41,
67 KM, p = 9KM.

12.23. AeHrus carxugaH h — 30 M 6anaHanMKaa xolnawraH ~upro™-
farv aptunnepus TynuiaH ropusoHTra HucbataH a0= 45° 6ypuyak 0CTu-
fa 1m0 = 1000 m/c 6ownaHrny Te3NnK 6unaH cHapsag otunan. CHapsgHUHP
[eHrn3 caTxuparn mysmkanra TyngaH KaHya Macogafa Teruwm aHu-
NAHCWH. "aBOHWHI KapwwmaMrm “ncobra ONMHMACKH.

Xago6: 102 km.

12.24. Xapakatm x — at, y*=$%t— — TeHrnamanap 6unaH wugoga-

NaHaguWraH Hy~"TaHUHI ypuMHMa Ba HOpMan Te3NnaHWWnapyu TOMMUIICUH.
XaBo6: wt= —— — —; wn = — , ByHAa v — HyTa Te3uru.
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12.25. Hyuta x **2 cos4/, y = 2 sindi, z = 2t TeHrnamanap 6unad
ngopanaHaguraH BUHT "apakaTu ~vunagu, OyHAa Y3yHIMK GUPIUTM  Y4yH
MeTP ONWHraH. TPaeKTOPUSHWUHI 3rPUIMK pPaguycu p aHWKIaHCKH.

XaBob6: p = 2—8M.

12. 26. HykTa xapakaTu KyT6 KkoopauHaTanapuga r = aek Ba ¢ =
= kt TeHrnamanap 6unaH 6GepwunraH, 6yHaa a Ba k 6GepuaraH govMMui
mMuBfopnap. HyuTaHUHI TpaekTopuA TeHrnamacu, Te3nru, Te3faHULm
Ba TPaeKTOPUSACUHWHI 3rPUAUK PafuyCcy YHUHT pajuyc-BeKTOpU I (YHK-
uuscy cugaTmaa aHUKNaHCKH.

XaBo6: r = aev— norapumuk cnupaib; v= kryY 2 , w — 2KIT,
p=ry2.

12. 27. HyuyTtaHumHr "apakatm x — 21, y = t2 TeHrnamanap 6unaH
bepunraH (t— cekyHanap, X Ba y — caHTMMeTpnap xwucobuga). t= 1c
NamT yyyH Te3NMK Ba Te3NaHULIHWMHI KaTTaaurm xamfja WyHanuwnapu
aHWKNaHCWH.

XaBo6: 0=2 Y 2 cm/c, w= 2cm/c2, (v, x) = 45° (w, x) = 90°.

12.28. Hy~ta x = 4t,y = t3 (t— cekyHanap, x Bay — CaHTUMeTp-
nap xmucobwupa) TeHrnamanapra acocaH xapakaTnaHaétraH 0ynca, YHUHT
NapakaT TpaekTopusicW, Te3NUK roforpau fcasCuH Ba TPAEKTOPUSHUHT
6owNaHrMy naiTra Moc KenyBYM HyLTacu 3rpuavK pagumycyt aHUKNaHCUH.

YKaBo6: TpaekTopus TeHrnamacu yllﬁzL ----- Kybuk napabona; Tes-

NUK rogorpadu Vy yeaa napannen Tyrpu um3w$ pom co (TpaekTopus-
HWHT 60N — 3rManW Hy” Tacu).
12.29. Y3yHnauru a/2 6ynraH 0tC
Kpmeowmun Or y~ atpodumpa ysrap-
mMac (0 Oypuak Te3nuk 6unaH ainaHa-
an. C Hy”“taga Kpuowwun 6unaH O.
annaHuwW yBuaaH a/2 Macodaga Typ-
raH, joap goum O HykTa artpoguga
alinaHn6 — TebpaHyBuM MydTa op~a-
m ytaguraH AB  nuHelika wapHup
6unaH 6ornaHraH. O HyutaHuW KyT6
cupatnga kabyn kmnmb, KyT6 Koop-
OVHaTanapupa nuHeiikaHuHr C  wap-
HUpZaH a macoagarn M HYKTaCUHUHT
Xapakat TeHrnamanapu, TPaeKTopuAacK, Te3NMK Ba Te3NaHUWM TOMUICKH

6ownaHruy nantga 6ypyak @= COOr= 0).
Xago6: 1) rm a 1+ cos,a_t } P = “_1;

2) r=a(l + cosd)— Kapamounga;
3)v = acacos —;

4 . i 4

) w y i cos ,
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12.30. OnguHrn  12.29- macanaHuHr  wapTna-
purakypar — 2a, = 0 6ynraHuga KapauougaHuHr
ArPUNNK paguycu aLlHyTarncuH.

XKapob: pg= —3 a.

12.31. AB cTepXeHHUHr A yuun CD Tyrpm uw-

MMM yHanTuMpyBUM 6yiinab ysrapmac VA Teanuk

6unaH cumkuiign. AB cTepxeHb goumo CD iiyHan-

TMpYyBUMfaH a Macodaga annaHm6 — TebpaHaguraH

O wmydTa op™ann ytagu. O nykTaHu "yT16 ge6 "u-

cobnab, nuHeikaHWHr A non3yHaaH b macodaga

12.31- macanara TYpyBUM M HyKTacuWILIT Te3NWK Ba Te3MaHWWN T,
® KyT6 KoopAuHaTanapuga TOMW/CKH.

XaBob6: v——y a3 T2h+ rcosdd, w— ”cos MY 1+ 3sin”,

r=Ya2+ v.t%—b, o= arctg—a

12.32. M Hy”~Ta BWMHT umsurn 6yiinab xapakaTnaHagu. LiuavHapuk
KOOpAWHaTanap cucTemacupa YHUHI XapakaT TeHrnamanapu r= a, =
= kt, z = vt kypuHuwra ara. Hy.\Ta Te3naHULWMWHUHT LUAUHAPUK KOOp-
AVHaTanap cucremacu y”~apuparv npoekuusnapu ”“ampa Te3NnaHWWHUHT
ypYHMa Ba HOpMan TALUKWA 3TYBUMNAPUM Ba BUHT  wusupununr ITPUSIKK
paguycu TOMUCKH.

XaBo6: 1) wr— — ak2 mh= 0, wz= 0;
2) wx= 0, wn — ak2\
aX2-j-v2.
3 P ak2
12.33. M Hy~Ta X2+ y2+ z2= R2 cthepa 6unaH (x— R/2)2-f-y2=

= R24 UMNMHAPHWHT KecuWwWW 4m3uru Oyiina6 xapakaTnaHagum. Hy”Ta-
HWHT CchepuMK KoopAuHaTanap cucTemacupary xapakaT TeHrfiamanapu

r = R'(p k2t'0: /\2

KypuHuwra ara (10.21-macanara KapaHr). Hy”Ta Te3naHULWWHUHT cde-
pVYK KOOpAuHaTanapgarvn npoekuusnapn Ba MOAYIN  TOMWIICUH.

XKaBo6: Wr——R—Z(’|+'COSQH)|, ieth= ————Bgsina, RI(ZsinBX
££2
X cos0, w— —Y 4 -]-5In20.
12.34. Kema reorpagmk MmepuamaHra Huc6ataH y3rapmac a Oypuak

ocTmgarn Kypc 6unaH nokcogpom umsmb “apakatnaHmouga (11.13-maca-
nara kapaHr). Kema n TE3NUTMHUHT "MIAMATUHW [JOVMMWMIA 3yrcobnab, Kema
Te3NaHUWWHUHE T, X Ba ( chepuk KoopauHaTtanap cucTemacu yunapura
npoekuusnapn (X — y30UIMK, ¢ — CY3ULL XONUHWHI KeHrIuru), tesna-
HAW UWMiAMaTK Ba NOKCOAPOMHWHI 3rpUAUK paguycu aHW™NaHCuH.
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YKaBob: w = — y—, = — —sinacosatgcp, w = — —sin®crt?,
R_ R gep R

V2

w -~Y 1+ sinatg2®, P= —.... —_ - , 6yHaa R — EpHUHr
K 1M +sIn*atg*9

paguycu, @ = &0+ vtsina/R.

12.35. Hy”TaHWHI [ekapT KoopawuHaTanapH r = CM, ¢ Ba ¢ Topo-
ngan KoopauHatanap op”anu HiofanaHcuH Ba J1aMe KOa(duumeHTnapu
aHWUKNAHCUH.

Xaeob6: 1)x = (a+ rcosd)cosd, y = (a+ rcosd)sindg, z— rsin q.

2)Hr = 1, = a+ rcos¢, Hy = r.

12.36. HykTaHWHI xapakaTu T, ¢ Ba (O Topomgan KoopguHatanap
cuctemacupa 6epunraH. Hy”Ta Te3nury Ba Te3NaHULWMWHUHE WY XUCO6
cucteMacy yunapugarm HpoekuusnapH TOMWUACKH.

Xago6: 1) vi= 1, =(a+ rcosg)d ob=r o
2) wr = 1—(a+ rcosg)costd ¢h2—r 2,
3) = (@a+ rcost)h+ 2cosdr g —2rsin ¢ @ o,

4) &p=rp+ 21 ¢ -f (a+ rcosd)sin pp2

12.37. Hykrta TOpra ypanraH BUHT
ymsurn Gyinnab r= R = const, ¢ = cai,
®= kt ”"oHyH OwnaH xapakaTnaHagu.

Te3nnK Ba Te3NaHULLIHWHT Topougan Koop-
OWHaTa  cucTtemacuparn  npoekuusnapu
aHWKNaHCUH (00 = const, K = const).

Xagob: vr = 0, 0.= (a+ R coa) o,
yd= Rk,wr= —[(a+Pco3g)co5¢co24-
+ Rk2], w = — 2£Jcofein ¢h, w9 = a2X
X(a+ Rcos®)sin d.

12.38. P060OT-MaHUMyNATOp MexaHusmMu 1- aiinaHyBuM  Lypwuama,
BEPTMKaN CU/DKWLW YYYH 2 — KOMOHHA Ba (MatepuanHu ywnab onmé
XapakatnaHyBum) 3 — Kyngan wuéopat. (0, z(t), r(t) 6epunraHmnga yuw-
nall MapKasMHWHI Te3NWK Ba Te3NaHWULIMHW TOMWHT.

XaBob: v=Y'r2+ a2g2-f z2,
w= 1 @- T2+ Tp+ 2Irp2-f z2

12.39. P06OT-MaHUNYNATOPHUHT  AyAMHW 0NN HOpYyBUM BepTUKAT
KONOHHacH ¢ 6ypuyakka alinaHa onagu. Ywnosuu ~ynm 0 Oypyakka 6y-

punagnm Ba r mMacogara CUMDKWAAW. Ywnaw MapKasvHWHI Te3NuK Ba Tes-
NaHWLIUHKA TOMUHT,

Kapo6:v =V~r2+ r202+ rsin202, w= [(r— r02—" 2sin20)2+
(ro+ 2r0 —rgp2sin0cos0)2-j-(rpsin0+ 2rpsin0+ 2r ¢ x
X 0ax0)2].12
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12.38- macanara 12.39- macanara 13.40- macanara

12.40. Po6GOT-MaHMNyNATOP  MeXaHW3MW BepTuKan y”~u ainaHagu-
raH Kypunma (anaHuw Oypyary — ¢b) Ba BEpTMKan TEKUCIMKAA YpHAaL-
raH WMKKWTa 3BeHOfdaH (3BeHONapHWHr O6ypunuw 6ypyaknapy — 0! Ba 02

Tawkua TonraH. KOKHM Kyunpuilga yuwnawl MapKasuHUHT  Te3nnurnm  T10-
nuncun.

Kago6: vm 1102+ NOX+ 822+ 2/YDYE1+ 02 cos 02+ (/1Sin 01+
+ /Xin (0! + on)2ad2].Y

IV BOB
KATTUN XKUCMHUHE 3HI O4AUN X.APAKAT/IAPU
13- §. K,aTTm™ XXKCMHWHI Ly3ranMac ykK atpodupa annaHuwu

13.1. 1) CoaTHWHI CeKyH[ CTpenkacu, 2) COaTHUHI MWHYT CTpefKa-
cu, 3) coaTHWMHr coaT cTpenkacu, 4) Ep 24 coatga 6up MmapTa ainaHa-
an pe6 xucobnab, EpHMHT y3 y*n aTpodupa annaHULWMWHWUHT, 5) MUHYTU-
ra 15000 mapta aivinaHyBuu JlaBanb 6Gyp TypOMHACUHWHI Bypyak Te3nu-
M aHW™NaHCuH.

XaBo6: 1) m= o pag/c = 0,1047 pag/c.
2) o= /c = 0,001745 'C.
) © 1800 pag/c pag/'c

3) o= 21600 Ea,q/c = 0,0001455 pag/c.

4) w= Mo?a,q/c: 0,0000727 \[Iaa,q/c.

5) o= 1571 paa/c.
13.2. byp TypOuHacyM AWCKMHM MwIra TYWMpWW AaBpugarn  aiinaHuil
TeHrnamacu €swncuH; ainaHuw 6ypuyaru Ba“T Kybura nponopuuoHan Ba

t — 3 ¢ 6ynraHga QMCKHMHI Oypyak Te3nurm = 271 pag/c ra Typpu
Kenagm.

XaBo6: = n~3 pag.
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13.3. AB BepTukan yu atpodupa aiinaHyBuM MapkasjaH "ouyBuM pe-
FYNATOPHUHT MasTHUIrM MuHyTWra 120 mapTa aiinaHagu. bBolwnaHruy namt-
fa ainaHuw 6ypyary /6 paf. ra TeHr. t = 1/2 ¢ BaT Mumga MasTHUK-
HVHT alinaHuw 6ypyary Ba Kyuull 6ypuyary TOMW/CUMH.

XKaBo6: = 134/6 pag; O ¢ = 24 pag.

13.4. TwHY xonataa OynraH >XWCM TeKWC Te3naHWW OwWnaH ainaHa
6ownab, 6GupnHum 2 MuHyTaa 3600 mapTa alinaHagu. Bypuyak TesnaHuL
aHWKNAHCWH.

XKaBob: e = A pag/c2

13.5. TuHy xonatga O6ynraH Ban TEKWC Te3NaHWUW OwnaH ainaHa
6ownangn; 6upuHum 5 cekyHpgpa y 12,5 mapta aiinaHagu. LWy 5c¢ yT-
raHgaH CYHr YHUHr 6ypuyak Te3nuru “aHya 6ynagm?

XKaBo6: = 104 pag/c.

13.6. TvH4Y xonathaa TypraH MaxOBMK TEKWUC Te3naHWW 6mnaH ainaHa
6olwnaingn; xapakat 6ownaHraHgaH 10 MWHYT KeilnH YHUHT Oypuyak Tes-
nvrn 4 a pag/c ra Tyrpy kKenagu. Ly 10 MUHYT unumpa rungmpak Heda
mMapTa ainaHagun?

YKaBo6: 600 aiinaHuL.

13.7. K,ysranmac y"nu rungupak 25 pag/c ra TeHr 6ynraH 6ow-
NaHru4y 6Gypyak Te3NUrM OfiraH; TUngupak 10 MapTa ainaHraHgaH KenuH
NOAWMMHUKNApAArn uw™ananuw Tydainm Tyxtagu. PungmpakHuHr 6yp-
Yyak Te3NnaHWWMWHW JouMuii ae6 ~ncobnab, YHUHT MUKAOPU e alllinaH-
CUH.

Xaeo6: e = 0,15 paa/c2, allnaHWL— CEKMHNAaHYBYaH.

13.8. Motop yumpunraH nantga 405 pag/c ra Tyrpu KenaguraH
bypuak Te3nuru 6unaH airinaHaétraH camonéTt nponennepy TyxTaryHya
80 mapTa ainaHagu. Mponennep ainaHWLWIWMHU TEKUC CEKUHMaHYBYaH Aeb
Xnco6nab, MOTOp yumpunraHugaH nponennep TyxTaryHuraya kaHya Bat
YTULIN TOMW/CKH.

XaBob6: 8 c.

13.9. XXucm ~ysranmac yu, aTpoguga TebpaHma XxapakaT Kunagw,
6yHfa ainaHuw 6ypuyary ¢ = 20° sinp TeHrnama 6unaH Gepunagn. @
b6ypuak aca rpagycnapga \3= (2tf (t— cekyHgnap xwucobuga) MyHoOca-
6aT 6unaH udoganaHraH. XMUCMHMHT t= 0 nanTgarn O6ypyak Te3nurw,
alinaHnw WyHanuwwy ysrapaguraH aHr s”uH tlea /2 Ba’Tnap “ampja Tebpa-
HAW faBpu T aHUKNaHCUH.

YKaBob-: cin= pag/c, tl—45 ¢,

/2= 135 ¢, T = 180 c.
13.10. Coat OGanaHcupn T = 1/2 c pasp
6unaH 6Gypanma rapmMoHuMK TebpaHMa “apakaT
Kunagn. banaHcup rapauwmparm  Hy” TaHWHT
MyBO3aHaT “ofnatura HucbaTaH XpCua Kuarad
3HT KaTTa Oypuarma = a/2 papra TeHr. banaH-
cCUp MyBO3aHaT “onaTufaH yTraHugaH 2 C Ke-
MMH GanaHCMPHWHI BGypyak Te3nury Ba Oypyak
Te3NaHWULWIVHWHT ~aH4ya GynnLLIN TOMUCUH.
XaBo6: © =*24a2 pag'c, e = 0. 13.10- macanara
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13.11. MaatHuk O ropusoHTan atpomaa BepTMKan TeKUCIMKAa
TebpaHagu. bownaHrmy nanTga MyBO3aHaT XxonaTugaH un™mb, 2/3 ¢
[JaH KelimH a = A/16 pag 3Hr KatTa Oypyakka OragH.

1) MaAaTHMK rapmoHuK TebpaHma “apakaT “unagun ge6 “ucobnab,
YHUHT TebpaHu KPHYHWU E3UNCKH.

2) MaATHMK “aHpali 3"onatga 3Hr KaTTa Oypuyak Te3nurum onagu Ba
y "aH4ara TeHr?

n . 3
>XaBob6: 1 = —sin —nt .
) @ = 5in - pag

2) BepTukan xonaTga: oorax = ” N2 paglc.

13.12. EpHWMHT Y3 yKu aTpoduparn ainaHUWMHUIMHA Xucobra onu6,
Ep t03aCUHUHT JleHUHrpaggarn Hy TaCUHWHT TEe3MIU V Ba Te3NnaHuwu
W aHUKNaHCWH; JIeHWHrpagHWHr KeHrnuru 60°, EpHuUHT paguycm 6370
KM.
XKago6: v = 232m/c, w = 0,0169 m/c2
13.13. Paguycm 0,5 m 6ynraH maxoBuK y3 yuum arpotmga 6up Te-
KUC aiinaHagw; rungupak TyruHuaa €TraH HypyranapHuHr Te3nuru 2 m/c
ra TeHr. Pwuagupak 6uvp MuHYyTAa Heya MapTa aina-

Haan?
>XaBob6: n = 38,2 aln/mMuH.
13.14. LLkuBHUHT rapauwmngarn A Hy”T1a 50 cm/c

Te3nnk 6unaH “apakaT Kunagu. A Hyp™Ma 6unaH 6up
pagnycga étyBum 6ow”a B Hy”~Ta 3ca 10 cm/C Te3nuK
6unaH “apakatnaHagu; AB wmacoga 20 cM ra TeHTr.
LLIKMBHWUHT Bypuyak Te3nurn @ "amga AuaMeTpu akuk-
12.14-macanara J1aHCUA.
XKaBo6: w= 2 paagl/c, d = 50 cm.

13.15. Pagnycm R = 2 m 6yaraH MaxoBMK TWHY "onatgaH 6owwnab
TeKMUC Te3naHWW 6wunaH aiinaHagn; TyruHga éTtyBum Hy~Tanap t= 10 c
fJaH KeiirH a = 100 M/c uM3Wwywl Te3nuKKa 3ra 6ynagu. Ewungmpak Ty-
rMHugarn HyutaHuHr A= 15 ¢ 6ynraH Ba’Tgarn Te3nuWru, ypuMHMa Ba
HopMan Te3naHuLwnapn TOMWU/ICUH.

XKago6: v= 150 m/c, w, = 11250 m/c2, wx = 10 m/c2.

13.16. 3kBaTopfa TypraH Xucm Ep atpoguga Mmaxcyc WyHanTupys-
ymnappa skeatop Oyiinab 6up Tekuc “apakaTnaHraHga SpKUH TyLWL
Te3naHuWmMra ara OynuIIM y4yH >XWcMra plaHgali ropusoHTan Tesnuk
v 6epuanium TONUACKH. LUYHWHIAeK, XXUCM Y3UHWHT aBBanrum “onatu-
ra phaiiTmé KenryHuya ytaguraH T Ba“T "aM aHWKNaHCUH. Ep paguycu
R = 637 < 10e cM, 3KBaTOpfa OFUP/IMK KYYUHUHT Te3naHuwu g =
= 978 cm/c2.

>XaBo6: v— 7,9 km/coat, T = 1,4 coarT.

13.17. MaxoBuK TyrMuHuparu HYKTaHWHI Tyfna Te3faHuwWwu pagunyc
6unaH 60° ra TeHr Oypuak “ocun p*wnagn. Ly nailTga HYKTaHWHT
ypuHma TesnaHuwm wx = 10V 3 m/c2. AinaHuw ysBugaH r= 0,5 m
Maco(l)afa TypraH HYKTAHWUHT HOpMaj Te3naHULWW TOMNWICUMH. MaxoBuK-
HUHI pagnycn R = 1 m.

Xago6: wn— 5 m/c2
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13.18. Pagnycm R — 10 cm 6ynraH A Ban YyHra
unga ocunraH P Tow 6unaH aiinaHtupunagu. TOLWHWHT
NapakaTu x= 100t2 TeHrnama OwnaH wdoganaHagu,
6yHga X — TowpaH uysraamac OOj ropusoHTanrava
b6ynraH, caHTumeTpnap xuc°6maa wdoganaHraH Maco-
tha, t— BauT (cekyHanap xmcobuga). t naitaa BasHUHT
bypyak Te3nurum o Ba Oypyak Te3naHUWMW €, LYHUHT-
[eK, Bal CUPTUZArM HY TAHUHT Tyna Te3naHuwm w
aHUKMNAHCWH.
XaBo6: w= 20/ paag/c,e= 20pag/c2, w= 200X ,3 ,9. Maraaars
X V \ + 400 /4cm/c2.
13.19. Ban rapguwmpa éTyBUM HY/ TaflapHUHT  Te3NaHULIUHU  TOLU
6ocnb yTraH x Macotha op”anu wugoganab, OAAMHIM  Macana YMyMWii
KYPUHMLLAA €YUNCUH; PUNAMPaKHWHT paguycu R Ba TOWHWHI  Te3faHULm

x = w0= const. -

XKago6: w = w0V 1+ 4x2/R2

13.20. anbBaHOMETPHUHI 3 CM Y3YHAUKAArn cTpenikacu Xyspanmac
YK atpomga = qosin/e/ "“oHyH OunaH TebpaHagu. Arap TebpaHuw
pjaspn 0,4 c, 6ypuyak amnnamtyga ®0= n/ 30 ra TeHr 6ynca, cTpefka
YUMHMHT ypTa Ba YeKKa BasusaTnapuparu Te3naHuLWW, LWYHUHTAeK, 6yp-
Yyak Te3NMK (0 Ba Oypyak Te3naHWW € HoNra aiinaHaguraH Ba’Tnap
aHUKNAHCUH.

XKaBo6: 1) CTpenkaHuHr ypta Basustmga w = 8,1 cm/c2. 2) Ctpen-
KaHWHT YeTKW BasusATnapuga w = 77,5 cm/c2

3) £= 0,1 + 02m®@ ¢, (n—0,1,2,...) 6bynraHga o= O.

4 t=0,2n¢ {n= 0,1,2...) 6ynraHga e = 0.

14-8. KaTTUH XWUCMMIAPHUHT 3HT OAAWIA XapakaTnapuHu ysrapTupuil

14.1. AnameTtpn D1= 360 mm 6ynraH | TMwAnM pungupakHuHr Gypyak
Tesnuru 10 n/3 pag/cra TeHr. | rungmpak 6unaH WYKW GUPUKTMPWUAraH Ba
bypyak Tesnurn yHra KaparaHga yd4 mapTa katta 6yaraH Il Tuwau
PUNLMPAKHUHT AvaMeTpu K“aH4ara TeHr Oyamwmn kepak?

XaBo6: Da= 120 mm.

14.2. | Ba/IHWHT aliNaHWLLUMHW CEeKMHNalTUpaguraH Ba ainaHma Xxa-

pakaTtHu |l Banra ysaTtaguraH Te3IMK pPedyKToOpu TypTTa LIecTepHAdaH

af-M

M\ MlLp

w\

R53-
n
14.1- macanara 14-2- macanara 14.3- macanara
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néopar; LWecTepHANap TUWAAPUHUHT COHW; T, = 10; z2= 60; zs= 12;
z4= 70. MexaHH3MUHWHT Yy3aTuLLl COHW TOMW/CUH.

Xago6: r11l = @, / co, = 35.

143. TuHy xonargarn A LWKMBAM CTAHOK 3/1EKTPOMOTOPHHHI B
WKMBHAAH  TOPTM/AraH y3nykKcu3 TacMa 6unaH XapakaTra Kentupunagw;
WKWBIAPHWUHT pafHycnapH r, = 75 cM, r,, = 30 CM; 3/1eKTPOMOTOPHHHT
XapakaTra KenTupuiaraHfaH KemHHrH 6ypyak Te3naHuwm 0,4n pag/c2
TacMaHWHT  WKuBnap 6yina6 cupraHumMHK Xxucobra onmMali, CTaHOK
NaHua Ba’TAaH KeilnH 10 n pap/c ra TeHr 6ypuyak Te3nuMkka ara Oy-
NNLIN aHWUKNAHCUH.

Xago6: 10 c.

14.4. CTpenkanu MWHAMKATOP MexaHu3Mupa XapakaT YA4oB LUTUQTU-
HUHT 1 pelikacufaH 2 LecTepHAra ysatunagun; 2 LIECTEPHAHHHT y~ura
3 TMWAKM TUAAMPaK YpHATUAraH, 3 ruagupak aca cTpenka OuMpuUKTUpUA-
raH 4 wecTtepHa 6unaH Tuwnawagu. Arap LWTUMTHUHT  Xapakatu
X = asin kt TeHrnama 6unaH 6epunraH 6ynca Ba TWLWAM TUAgUMpaknap-
HWHT pafHycnapH Tervwnuya r2, r3 Ba r4 6ynca, CTPenkaHWHr 6ypuak
TE3NUT aHUKNAHCKH.

KaBob6: 4= —rak cos kt.
rrli
14.5. [omkpaT MexaHW3MuMaa A pgacTa alinaHraHga 1, 2, 3, 4 Ba 5

lecTepHanap aknaHa 6ownaigu; 6ynap AOMKpPaTHUHI B Tuwnu pelika-
CUHWM XapakaTra kKentupagu. Arap A fgacta n pag/c ra TeHr 6ypuyak Tes-
MWK 6unaH ainaHca, TAWNW pelika Te3NUTUHUHT "aH4ya GYNMWN aHMKNaH-
CUH. LllecTepHs TUWNAPUHWHT COHWU: ZX= 6, z2= 24, 23= 8,z4= 32;
GeHYN LIECTEPHSAHHHT paguycn rb= 4 cMm.

XaBo6: vB— 7,8 mwm/c.

14.6. [daBpuii cypatfa y3rapyBuu Oypyak Te3IMKAapHW XPCUI KWUAWULL
YUYH MKKUTa 6Up XM SAAUNTUK TUWAWM TUAGMPaKnap WnawTupuaraH;
6ynapHuMHr 6upH O yk artpodmga = 9n pag/c 6ypyak Te3nukK 6unaH
TEKWUC ainaHagn, WKKUHYMCUHM 3ca OupuHum rungupak OX yi* atpodmga
ainantupagn. O Ba Ox yiyiap napannen 6ynu6, annHNCAAPHUHT (OKycna-
pugaH yTtagu. OOr opanuy 50 CM ra TeHr; 3AAHNCAAPHUHT SPpUM yunapu
25 cm Ba 15 cm. O, ruMAAMpaKrMHr 3HT KaTTa Ba 3HI KMYMK 6Bypuyak
Te3NNKNapn TOMWUNCKH.

Xago6: ool = @ pag/c; corax = 81 n pag/c.
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14.7- macanara 14.8- macanara

14.7. fApum yunapyu a Ba b 6ynraH 6up Xy®T SAIMATUK TUWAW pus-
OUpaknapHUHT alinaHMa XaPaKaTtuHu y3aTuil “OHyHW un’apuncuH. | Pun-
OMpaKHUHT Bypuak Te3nuru co, = cons}l. Y nap opacugaru macoda 0 jO 2 =»
= 2a; (p— alnaHuW y~napuHy TyTawTUpyBYM Typpu um3ny 6unad | an-
NUNTUK PUNAUPaKHWHT KaTTa yuu opacuparu 6ypyak. Y/ nap annuncnap-
HUHI (hOKyCnapu opkanu yTagu.

XKaBob: 0, = a @ - @ , 6yHZa C— 31UNCNAPHHHP uK-

a2—2accos (p+ c2 1
3UKNU 3KCUEHTpUcKUTETa: C= Y a2— b2

14.8. 8 n pap/c 6ypuyak Te3nukka ara 6ynraH O, rungumpak 6unaH
TyTawTupuaraH 02 oBan PUNAMPAKHWUHI 3HT KaTTa Ba 3HI KUUYMK Oypuyak
TE3NMrM  TTUACUH. [WUAAMPaKNapHWHT ainaHvw yunapu OBannapHUHT
MapKasnapuga >XoinawraH. Yk/iap opacugarm macoga 50 CM ra TeHr.
OsannapHuHr sfpum yteapy 40 Ba 10 cM ra TeHr.

XaBo6: caun=2n paglc, corax = 32 1 pag/c.

14.9. Paguycm rx= 10 cM 6yaraH TUWAM KOHYC Llakamgarn O,
pUNAUPaKHUHE p;aHya BaTAaH KelimH 144 n pag/c ra TeHr Oypuyak Tes-
aurura ara OynuILM aHWyraHcuH; TUHY ~onatgaru Oy pungupakHu pagu-
ycn r2= 15 cm ra TeHr Ba 4 papg/c2 Oypyak TesnaHuwra 3ara 6ynub,
TEKNC Te3naHuw 6unaH ainaHagWraH KOHyC LWaknugarn 0 2 rungupak ai-
NaHTMpagn.

XKapob6: t= 24 c.

14.10. dpuKUMOH y3aTMaHMHT 1 eTakum Bam = 201 pag'c 6yp-
Yak Te3NMK 6unaH avWnaHaguM Ba “apakaT Ba’Tmga LWYHAAW CUMKUAGNKN

14.9- macanara 14.10- macanara
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(MyHanuwn cTpenka 6unaH Kypcatunarad), opamwmk; d = (10— 0,51t) cm
(t — cekyHgnap xucobuga) KoHyHra MyBoduK Yy3srapagu. 1) Il BanHWHT
6ypyak TesnaHuwu d opanw, yHkuuacy cudatnga aHWKNaHCUH;,

2) DPUKLMOH pPUNLMPAKHUHT paguycnapuHm r =5 cm, R= 15
pe6 onmnb, d = r 6ynraH naWtaa B rungMpak TyruHugarun Hy TaHWHT
Tyna Te3naHuwy TOMWICKH.

Xaso6: 1) e= 50 n/d2 paa/c2,

2) w= 304V 40000 s2+ 1 cm/c2

14.11. Kpusowwun-nonsyHnu OAB MexaHuW3M B NON3yHWHWHT Xapakat
NOHYHW, Te3NUrn Ba Te3NaHUWM TOMNWICWH; LWAaTyH Ba KPUBOLLMWMHUHT
y3yHnuknapu 6up xun: AB = OA = r, OA kKpusowun O y” arpoduga
to = o0 Bypyak Te3nuK 6unaH 6up Tekuc ainaHagu. OX YK, MON3YHHUHT
yHantupysumncu Oyiinab iyHanraH. CaHol, 60wy KpWBOWMWNHWUHT O aii-
naHuW Mapkasunpa fe6 XxucobnaHagw.

XKaBo6: x — 2rcos o0/, vx = — 2r c0sin co0t, wx — — aR0X.

14.12. OA KpuBowWMN AOUMMWIA 000 Bypyak Te3nWK 6unaH ainnaHagu.
KpuBoWwmnn-non3yHAn MexaHusMm B MNON3yHWHUHT .“apakaT "OHYHW, Tes3-
NUTU Ba Te3NaHUWMW aHUKNaHCUH. KpuBowWMNHWMHI y3yHaurn OA = T,

WATYHHUHT y3yHaurn AB = 1. Ox y\\ NONA3YHHWHI AyHanTupyBuucu 6yii-
na6 iyHanraH; CaHo”™ 60wy — KpuBoWWNHUHT O Mapkasuga. r/l—
HUC6aTHM Xyaa Kuuuk aeb “~umcobnawl Kepak: 1); a = a0l

XaBo6: x = r (cos a0l H——? cos 2000/) + [ - 2-( -T,

VX — — 100 (sinco0l+ 2 sin 2 o0/),

Wx = —T (0@ (cos a0l+ kcos 2 o).
14. 13. OKCUEHTPUKHWUHT  AuameTpu
d= 2r, alinaHuw y*m O 3ca AUCKHUHT
C ykmpgaH OC — a wmacoafa Typaau;
CTEPXXEHHWHI  XapakaT KOHYHW Tonwi-

14.13- macanara 14.14- macanara
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14.15- macanara 14.15- macana >xaBobura

cuH; OX yiM cTepXXeHb Oyiinab WyHanraH, caHo” 6owW —ainaHuW YKu-
fa, alr = h.

XXaBob6: x = acos @+ rya sin2 .

14. 14. MapkasnawiTupuamarad KpuBOLLWM-NON3YHAM MeXaHU3M Mop-
LWEHWHUHT XapakaT TeHrfiamacu @3uCUH; KPUBOLLMMHUHT alifaHuLl yBM-
[aH WyHanTupyBYM NuHelikaraya 6ynraH macoda h ra, KpuBOWMM Y3YH-
ANTW T ra, waTtyH y3yHaurn | ra TeHr; Cx y”~non3yH MyHanTupyBuu-
cn 6yiinab RyHanrat. Macohanapnofn3yHHUHIYeTKN  YHT xonaTtujaH
6ownab xmcobnaHagw:

Ur= X hir= k, ¢= colt.

XaBob: x —r \Y(X+ N2—k2—Y I2— (sinth + k)2— cos ¢].

14. 15. Kynak O yK aTtpodwmaa Tekuc aiinaHnb, AB CTEpXXeHHW TeHr
YN4oBAU uArapunama-"aiTMa xapakatra Kentupagu. KynakHuHr 6up
MapTa Ty/uK; ainaHuil BaTW 8 C, CTEPXEHHWHr Wy BaT wuumgarum Xxa-
pakaTu TeHrnamacwu:

130 + bl, 0< £ < 4,

*= \70_5¢£, 4<£<8
KypuHuwra ara (x — caHTumeTpnap, t— cekyHgnap xucobuga). Kynak
KOHTYPUHUHI TeHrnamacy TOMWACUH Ba CTEPXEHb X.apakaTUHWHT rpadu-
M YUSUICUH.

[0+t 0< d< "

Xapo@: r = { I'jl1
1’70 ————— —®, A< < 21

n

14. 16. Arap KynakHuHr npocuam r = (20 -\———1—§q)) cM, 0<p <24
n

TeHrnama 6wunaH 6epunraH 6ynca, AB CTepXeHHWHI XapakaT "OHYHWU
TONWACWH Ba WArapunama-kanTma XxapakaTumHE rpaduru acancuH. Kynak
2 A/3 pap/c 6ypyak Te3NMK 6unaH 6up TeKUC ainaHagu.

14.16- macana »xasobura
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14.17- macanara 14.18- macanara

XKaBo6: KynakHuHr 6up MapTa alinaHumaarn BakT —opanuruga
(3 c)x= 20+ 10 wWyHAaH KelAWH "“apakaT AaBpuii TakpopnaHagu.

14. 17. Kynak cTepXeHUHWHr h =20 cm Tyna iynu 6up ainaHuwT
HUHT yygaH 6upura Tyrpy kKenagum Ba OyHAa CTEPXEHHUHT CUDKULIN
arinaHmw 6ypuarura nponopuuoHan 6ynuwmn Kepak ge6 xmucobnab, Kynak
KOHTYPUHWHI TeHrnamacu ésuncuH. KelimHr yugaH 6up ainaHuwga
CTepXXeHb by3panMail KOAULIM Ba, HUMOAT, aliNaHWULWHWHE CYHITW y4yjaH
6vpnga GupuHuM yuypaH 6Gupugarn WapTHW LOHAMPUG, opitara Xapakat
urmnnwn Kepak. Kynak MmapkasujaH CTepXeHb yuyuraya 6ynraH aHr umc-
ua macoga 70 cm. Kynak MuHytura 20 mapTa aiinaHagw.

XKaBo6: KynakHWUHI 6MpUMHYM y4ypaH Oup ainaHuwra Tyrpyu  Kenagu-

raH KOHTypu r — I3—;)cb+ 70) cm pgaH wmbopaT Apxumen crnvpanngup.

Paguycu 1 — 90 cM ra TeHr alifaHa, alnaHWULIHWHT WKKUHYM yu[ss 6up

KACMUra TYrpu Kenagu. ANNAHULIHWHT CYHITM yuyaaH Gup KucMuaa Ky-

nak KoHTtypu r= (90--—--- 3 qu) CM TeHrnama 6unaH udgoganaHyesum Ap-

XUMES, crnvpanngmp.

14. 18. BMp yuMm KynakHWHI ailflaHa KOHTypura TupanraH CTEepXXeH-
HUHT KaH4ya 6anaHi/MKKa nactra TyWWWwKW TOMWICWH; KynakK KOHTYpu-
HUHT paguycn 1 = 30 cm 6ynub, Kynak v= 5 cm/c Te3nuk 6unaH wn-
rapunama-uantma xapakat “unagn. CTEPXEeHHWHr Tywuw Bartm t= 3
c. bownaHruy naiTaa CTepXeHb 3HT HOKPpM Xxonatga Gynra.

>XaBo6: h = 4,020 cm.

14. 19. AinaHn6 wnrapunama xapakaT KWNyBUYM KYNaKHUHT  Te3na-
HAWW TOMUACUH. YHWHI 60WNaHrn4y Te3NIMKCU3 TEeKUC Te3NaHyBYaH Xa-
pakaTmga CTepXeHb 3Hr 6anaHfg xonatmgaH 4 ¢ ga h= 4 cm nactra
Tywaan. Kynak govpaBuil KOHTYpWUHWMHT paguycu = 10 cm (14, 18-
mMacanara 6epuniraH pacmra KapascuH).

XaBo6: w — 1 cm/c2

V B OB

A,D'TTVIK; XUCMHUWUHI Tekuc napannen xapakaTwu

15-8. TekuC LWaKMHUHI "apakaT TeHrnamanapu

15.1. annuncorpad nuHeiikacn O y”™ aTtpogmpa o0 y3rapmac 6yp-
Yyak Te3nnk 6unaH aiinaHysun OC KpuBowMn EpjamMuia xapakatra Ken-
Tupunagn. B nonsyHHu AyT16 ge6b uabyn umnmnb, annuncorpad nunHelka-
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15.1- macanara 15.2- macanara 15.3- macanara

CU TEKWUC napannen xapakaTUHWHI TeHrnamacu TtonwuncuH;, OC — BC ~
= AC = r. bownaHrny naitga AB nuHelika TrOpU30HTan >XOMnawirax.

XaBo6: XB = 2rcosod; yB= 0; gB= al.

15.2. Pagnycn R 6ynraH rungupak ropusoHTan Tyrpu 4slK; O6yii-
nab cupnaHmacgaH rungupaingu. Pungupak Mapkasu C  HUHT  Te3nuru
y3rapmac Ba V ra TeHr. Pungupak 6unaH 6ornaHraH y' yx 6owwnaHruy
nanTaa BepTukan 6ynnb, “ysranmac y yx Wy naWtga pungupakHmHr C
MapKasu opxanu yTaau. PunaupakHuHr xapakaT TeHrnamanapu aHu”™naH-
cuH. C Hy”Ta XyT16 fe6 ONMHCUH.

XaBo6: xc= vt, yc= R, o= R 1

15. 3. R paguycnu Kysranamac TULWAWM rungupak 6yiinab aymanosuu

r paguycnm tuwnm pungupak OA KpuBowwun 6uniaH xapakatra Kentupu-
nagv; KpuWBOLIMMA fy3ranmae TUWAW PungmnpakHuHr O yxu aTpodumpa ee
Oypuak Te3fnaHUW 6GunaH TEKWUC Te3naHyBYaH aiifaHMa xapakat “unagw.
Arap t — 0 pga KpuvBOWWMHUHT 6ypuyak Te3nuru ©0= 0 Ba OGownaHrmy!
ainaHuw 6ypyarn o= 0 6ynca, xY3PasyBuaH TUWIAW PUNAUPAKHUHT
XapakaT TeHrfnamanapyu TY3WICUH; YHUHT A Mapkasu uyT6 pae6 ~abyn
LMTUHCWH.

XaBob6: xa — (R + 1) cos

yn = (R + r)sin ,

6yHaa: ®x— "y3ranyByaH TULWAM PungupakHWHT ainaHmw 6ypuaru.
15.4. R paguycnu Xysranmac TuwnAu PungupakHUHT nyanga ayma?

NoBUM 1 paguycnu tawnu  rungupak OA  Kpu-

BowWMN 6unaH XxapakaTra KenTupunagu; Kpvso-

Wwun Aysranmac pungupakHuHr O yku atpotu-

fa ysrapmac 00 Gypuak Te3nuk 6wunaH aina-

Hagn. t= 0 6ynraHga .= 0. A MapkasHu

Xy16 fe6 kabyn wmamb, uyspanyByaH pungu-

PaKHWHT Xapakart TeHr/namanapu TY3W/ICUH.

XXaBo6: xa = (R—r)cosonl, yA = (R —
15.4- macanara
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15.5 -macanara 15.6- macanara

6yHAa ¢, — "y3panyByaH PWAAWPAKHWUHT aifnaHuw OGypyarn; MUHYC WLWO-
pa PWUNAVMPAKHWHI aliNaHuwu KpUBOLIMN aiinaHuwnra “apama-kapwu ToO-
MOHFa OynuLIMHK KypcaTagu.

15. 5. Arap KpuBowMn OMP TeKUC aiifaHca, LWATYHHUHT Xapakar
TeHrnamanapy TOMWICWMH;  KPMBOLIMN NaneuuHWHr yumgarm A HyuTta
KyT6 [e6 O/NMHCWH; I — KPUBOWWNM Y3YHAUTW; | — WwaTyH Y3yHAuUrK,
(00 — KpuBOWMUMHUHI 6ypyak Tesnurn. | = 0 6ynraHga a = O.

XKaBo6: x = rcosabt, y = rsin o,

15.6. Tyrpu umswyw WyHanTupyBunm O6yiina6 cupnaHyeum J1 Ba B
mydTanap | ysyHaukgaru AB cTepXeHb 6unaH 6upnawitupuaraH. A
My®Ta va Yysrapmac Te3nuK 6wunaH “apakatnaHagu. A mydTaHun O Hy™-
TafaH xapakatnaHa 6ownaraH ge6 xuco6nab, AB cTepXeHHWHr "apa-
KaT TeHrnamanapu ésuncuvH. Kyté yuyH A Hy”Ta onMHcuH. BOA 6yp-
Yak N1 —a Tra TeHr.

XaBo6: xa — — VAtcosa,yA —on/sina, 9= arcsinsinaj.

15.7. AB CTepXeHHUHTr A yus U y3rapmac Te3nuK 6unaH Tyrpu
YmslWyLW WyHanTupyBuMaa cupnaHagu Ba OyHAa CTepXeHb Xapakar Ba’-
Tmaa D wrudtra tasHagn. CTepXeHb Ba YHUHT B yun xapakatu TeHr-
namanapu ésuncuH. CTtepXeHb y3yHAuru | ra TeHr; wTudT Tyrpum uu-
MU iyHantupyeungaH H - 6anaHfnukpa ypHaTunraH. XapakaTHUHT
6olwnaHnWIMaa CTEPXXEHHUHT A yun “y3panmae KoopjuHaTanap cucrtema-
cnm 6ownm O Hyuta 6unaH ycTMma-ycT TywraH; OM = a. A Hy” TaHu
KyT6 [e6 ONUHCUH.

H
XKaBo6: x. = vt;, ya= 0, = arctg e XB= vt + I X

a—vt HI
y H*+ (a—vt)2 * IjBY N2+ (a—vt)2 *

15,7- macanara 15.8- macanara



15.10- macanara

15.8. Y3yHnuru a/2 ra TeHr OxA KpuBOWMN O AOUMUIABYpYAK
Te3nuk 6unaH aiinaHagu. KpuBowwun 6unaH A Hy”~Taja LWapHUPIM ou-
pukTupuaraH AB cTepXeHb Xap AouMm alinaHu6 TebpaHyBum O MydTa
opuanu ytagu; 6yHga OO, = a/2. AB CTepXeHHWHr XapakaT TeHrna-
Manapu Ba CTEPXXEHHUHr A LapHupjaH a macodaga 6ynraH M HyuTa-
CUHWHI TpaekTopuacu (KyT6 Ba [eKapT KoopAuHatanapuga) TOMWUICUH.
KyT6 yuyyH A HyuTa O/IMHCUH.

XKaBo6: 1) xa= (1 + coscol).
yA= sinco/, ¢ = coll2,

2) p= a(cos p— 1) — Kapamomga, x2+ y2= a(x —

—V x2+ yD.

15.9. 0ABO1 aHTunapannenorpammHuHr 00 1 kaTTa 3BeHocura "y-
MnnraH OA kpusowwMnM  bypuak Te3NWMK OwWnaH Tekuc aiinaHagn. Arap
OA—OIB =a B 001—AB = b (6byHaa a< b) 6ynca, A Hy” TaHu
KyT6 fe6 onub, AB 3BEHOHWHr XapakaT TeHrnamanapu Ty3W/ICUH; 60L-
naHruy navitga OA kpusowun 001 6yiinabityHanraH.

XaBob6: xa = acosmt, ua —asinco/, ®= 2arcctg —aslfl M-—--—----

b — acoscot

15.10. OABOy aHTunapannenorpaMmHuHr 00L KMYMK  3Be-
Hocura “yinnraH OA kpuBowMnM © 6ypuyak Te3nuk 6unaH 6up Tekuc
annaHagn. OA = 0{B = a Ba 00x= AB = b(a> 6) bynca, A Hyk/ra-
HM ~yT6 fe6 TaHnad, AB 3BEHOHWHI XxapakaT TeHrnamanapu TY3WICWH;
6ownaHrny nantga OA kpusowwun 001 6yinab nyHanraH.

XaBo6: xa = acosa/, ya = asincol,

5 . cos ot — b/a
o = FzY oo} (o Q—————— .
S

16-8. Tekuc napannen xapakaTgarm >XUCM Hy/~TanapuHWHI Te3nukiapu.
Te3nuknap OHWUIA MapKasu

16.1. YAHW TeKuc LWaKn uctairadH Hy”~TaCUHWUHI Te3nurura mnepneH-
OUKynap WyHantupub, wy yupa étysuM bapya Hy” \Tanap TesnuKnapu-
HUHT MasKyp yejaru Mpoekuuanapyu Hofira TeHrUrM KypcaTUICUH.
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16.2- macasnara 16.3- macanara

18.2. Pungupak ropusoHtra 30° OFraH “us Tekucnauk 6yiinab pyma-
nagun. PungmpakHuHr O Mmapkasn x0— 10 t2 cM “OHYH OunaH xapakat-
naHagn, 6yHAa X — KWA TeKUCAUKKA napannen WyHanrad yu. Pungnpak
O mapkasura ysyHnurn 36 cm ra TeHr OA cTepXeHb WAnb Kyinunrax;
6y cTepxeHb O Hy”~TajiaH paem TeKWCAMrura neprneHAuKynsap pasvLiga

yTYBUYM TOpU30OHTaN >4 atpodwmga = (1/3) sin ?t pag. “OHyHra 6uHoaH

arinaHmb TebpaHagu. t = 1c naiT yyyH OA cTepXeHb A YUYWHWUHI Te3s-
UKW TOMWCUH.

* JKaBob: Te3nuk 2,8 Mm/Cc ra TeHr Ba KWA TEKUCAMKKa napannen pa-
BMLIAA MacTra TOMOH WyHanraH.

16. 3. Paguycn r= 20 cm OynraH [AWUCKHWUHT Xy BepTUKan TEKWUCAUK-
parn xapakatuga yHuHr C mapkasn xc = 101 m, rlc= (00— 4,912
M TeHrfamanapra acocaH xapakatnaHagu. LWy 6wunaH 6upra, AWcCK, y3u-
HWHT Tekucnurura nepneHamkynsp éynraH C ropusoHTan yI* atpogupja
0= s/2 pag/c y3rapmac 6ypuyak Te3nuk 6unaH ainaHagn. t — 0 6ynraH
naTha AUCK rapavwimaarn A Hy~TaHWUHT Te3UrU aHUKNAHCUH. A Hyl-
TaHWHT Auvekaarn "onatW BepTUKanra HucbaTaH coaT CTpefikacu aina-
«AWIMra TecKapu WyHanuwga xucobnaHaguraH ¢ = co/ 6ypuyak 6unaH
aHn naHagu.

XKaBo6: Te3nuk ropusoHTan 6Oyinnabd yHr TOMOHra WyHanraH Ba "Wii-
matn 10,31 Mm/c ra TeHr.

16.4. ONAMHIX MacalaHWHT LWapTiapuHKM ca™naraH xonga, A HyuTa-
HUHI t — 1 C naiTra MOC KesyBYM Te3NUTN aHWKIaHCUH.

XXago6: Vax= KO wm/c, Oy — — 9,49 wm/c,va = 13,8 m/c.

16.5. “ap OGUPUHMHI paguycu I OynraH WKKATa 6uMp Xun Aauck A
UMAVHAPWK LIapHMp BocuTacuga 6upnawtupunrad. | auck O nysranmae
ropu3oHTan yu arpogpuga ¢ = ¢ (0 KOHyHra 6uHoaH ainaHagu. Il pguck
A ropusoHTan y”~ atpodmga ¢ = ¢ () KOHYHra acocaH aiinaHagu. O Ba
A yunap paem Tekucaurura nepneHavkynsp, ¢ Ba ™ Oypyaknap BepTu-
KanfaH coaT CTpe/fKacu xapakaTura Teckapu MHyHanuwga “ucobnaHagu.
Il guck C MapKasvHUHI Te3UrU TOMUIICUH.

YKaBo6: vex = r(dcosd+ rf cos ij)>
vey = r(gpsin d 4- ¢ sin\j),
Ve = ryY 2+ 12+ 2 d4icos(h— ).
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16.6. OnguHrn macanaHuMHp LWwapTnapyu ca™naHraHn “onga, arap
Z.ACB — — o6ynca, Il guck B Hy~TaCMHWHI Te3NUTW TOMWU/ICUH.

XaBob: VvBx—r [ dcos<p+ ]/~2-hcos (45° + )] .
VBy= r[dpsingd + ]/~2 sin (45° + M)](

vB=r V o-fT2m2+ 2\/~2 drscos [45° — (P— \]3)].

16.7. Y3yHaurn 1 m 6ynraH AB cTepXeHb [LOMMO Y3VHWHP Yy4napu
6vnaH y3apo TMk Ox Ba Oy Tyrpu uuswnapra TasHuG “apakat "“unagu.
bypuak OAB = 60° 6ynraH naiTga Te3nuKnap OHWA MapKasUHWHI X Ba
y KoopAuHaTanapu TOMUICUH.

XKaBo6: x = 0,866 m; y = 0,5 m.

16.8. urma CTOMHWHI, TOMOHNapn a Ba b 6ynraH Tyrpu TypT6yp-
Yyak lWaknmpary taxtacu O wmn yum atpodmga ainaHtmpunnb, ABCB
NonaTgaH AI1BtCIDI “onatra KenTHpunagu Ba CTON KeHranTupunra-
HWZaH KeinH TOMOHMapu b Ba 2a 6ynraH Tyrpum TypToypyak “ocun uw
nagn. LWuvn y*mHuHr AB Ba AD TOMOHNMapura HucbaTaH YpHW TOMUACKH.

XaBob: x0o= —, Yo= —— —.

4 2 4

16.9. AB Tyrpm umsn”™ paem Tekucnauruga xapakatnaHagu. bup
nantga A Hy TaHuHr yn Te3nurum 180 cm/c ra TeHr 6ynu6, AB Tyrpu-
umsuk; 6unaH 30° 6ypuak Tawkun uwnagu. Ly naitga B Hy”Ta Te3nu-
TUHUHT WyHanuwu AB Tyrpu uusu™ iyHanuwu 6unaH 6up xunga 6yna-
AW. B HyUTaHWHr vB Te3nuru aHLwyHCUH.

XaBo6: vB= 156 cwm/c.

16.10. AB Tyrpy uman”™ paeM TeKUCAWrnpa LWyHAak “apakaTnaHa-
OVKW, YHUHT A yun ~amma Ba"T CAD sapum alinaHaga Typagu, Tyrpu
UMM HUHP y3u 3ca “amuwa CD puvameTtpHuHr “ysranmac C Hy”~TacupiaH
~tagn. OA paguyc CD ra TUK OynraH naitga Tyrpu UYMsMKHUHT C HyL-
Tara MOC KenraH Hy”~TaCMHUMHP VC TEe3NUTU aHW™NaHCUH, A  HY TaHUHpP
Wy nanitgarn Te3nuru 4 m/c ra TeHr.

Xaso6: Vc— 2,83 wm/c.

16.11. Y3yHnuru 0,5 m 6ynraH AB CTepXeHb paem Tekucamruga
XapakaTnaHagu. cn Te3nuk (an= 2 Mm/c) CTepXeHb 6uaaH ycTma-ycT
TywraH x y”~ 6unaH 45° 6ypuyak xocun “mnagn. B Hy“TaHUHr VB Te3*
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16.10-macanara 16.11-macanara

arm X yy 6unad 60° 6ypyak  xocun  “unagu. B HyATa  Te3NUTUHWUHP
KaTTanuru Ba CTEPXEHHWHr Oypyak Te3nuru TOMUICUH.
XaBo6: vB= 2,82 m/c, = 2,06 pag/c.

16. 12. Yapxnosum ctaHok, O atpouga @@= sin —x pag

KPHYH 6unaH TebpaHyBum OA = 24 cMm neganb OunaH xapakatra Ken-
Tupunagn (t Oypuak ropusoHTanra HucbataH xucobnaHagu). K uapx-ToL
AB cTepxeHb épgammga O, y” atpodwmpa ainaHagn. O Ba Ox yunap
paem TeKucnurura nepneHamkynsap, t — 0 6ynraH naintga OA Ba ()1B
3BEHONap ropu3oHTan xonarfga ownawraH pge6, paguycm R = 2 BOX
ra TeHr K uapxnoBuu TOW rapauwmgar D Hy~TaHUHT Wy naitgaru
TE3NUTU TOMWUICUH.

>XaBo6: vD= 39,44 cm/c.

,16. 13. Pacmpa xapakatnapuu TywaguraH MexaHuW3Mm TacBMpPJaHTaH.
MexaHu3M Tapkmbuaa BepTukan WymanTupyBumnap Hu(ga xapakatnaHagu-
raH 1 Ba 2 cTepxeHnap 6op. by cTepxeHnap AB Kopomucnora YHWHI
MyHanTvpyBUMnapuia cupnaHaguraH UWAVHAPUK LlapHUpnap Bocutacupa
6upnawTnpunraH. CTepXXeHNapHWUHT Te3nKiapu MoC paBuwfja VX Ba v3
ra TeHr. AB KopoMuCnoHMHr O wMmapkasu 6unaH 6GupnawTvpuaraH Ba
BEpPTUKAN MNynantupyBuunap uvumga cupnaHaétraH 3 CTEPXXEHHWHT Te3nu-

™M v= —— v,4-—-— \bra TeHr 6ynuwmn wncboTnaHCUH £6yH,qar|/| a
& 3-b @ —+b
Ba b— pacmga kypcatunraH ynyamnap). LWyHuHrgek, AB  kopomwucro-
HUHI Bypyak Te3Urn Xxam TOMUICUH.
XKaBo6: vli>v<t 6ynraHga = m ~ mC0S2a.
a—+b
16. 14. OB cTepxeHb O yu aTpouga ysrapmac 0 = 2 c-1 6ypuak
Te3nuK 6unaH aiinaHnb6, A HykTacum OX roousoHtan y” 6yinab, C Hy”-
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Tacm aca Oy BepTuKan yk 0Oyiinab6 "apakaTnaHaguraH AD CTepXXeHHM
XapakaTra kentupagn; @@= 45° 6ynraHga CcTep)XeHb D Hy TaCMHWHT
Te3INMM aHWMAHCUH Ba WY HYK;TAHWHI TPAEKToOpMACKM TeHriamacum T0-
nuncuH; AB= OB= BC —CD =12 cwm.

YXaBo6: vD= 53,66 cm/c; = e

16. 15. KpuBowwnn mexaHuamuga kpusowmn ysyHnuru OA = 40 cwm,
WwatyH ysyHauru AB = 2 Mm; Kkpuowwun 61 pag/c 6ypyak Te3numk 6u-
naH 6up Tekuc avnaHagn. AOB 6ypuarn Ttermwnuua: 0, n/2; n, 3n/2
ra TeHr 6ynraH fonnap Y4YyH LWATYHHUHT 6ypyak Te3nurm @ Ba LATyH
yptacmgarn M Hy”Ta T83J'IVIFVIHVIHF NaH4ya Oynuwy TOMWCKH.

>XaBo6: I. o= --—-- : n pag/c; Mm= 377 cwm/c. Il. @®= 0; Vn =
0
= 754 cm/c. Ill. o= 5—11 pag/c; Mm — 377 cm/c. IV. 0= 0; Vm=

= 754 cwm/c. 0 udogagarn MUHYC MLIOpa LIATYHHWHT KpWUBOLIMN alina-
HUWWra “apama-‘aplin TOMOHra alinaHWLWKWHK KypcaTafu.

16. 16. O Ban aTpojmaa = 1,5 pag/c OGypuak Te3nuk 6GunaH alina-
HYBYM KPMBOLIWMHUHI WMKKUTA TFOPM30OHTaN Ba MKKWTa BepTuKan “ona-ru-
fJa Mapkasuidi 6ynmaraH KpuMBOLIWMM MeXaHW3Mu B MON3yHU Te3NUTMHWHT
uaHya 6ynuwun tonwuncuH; OA = 40 cm, AB = 200 cm, OC= 20 cwm.

»aBo6: vl= v3— 6,03 cm/c, Vv,= vd= 60 cwm/c.

16. 17. OABO1 TypT 3BeHOMM MexaHM3M K HY”TaCUHUHI pacmpa
TacBMpnaHraH “onatmgary Te3NUrk aHWKNaHCUH. MeXaHU3MHUHT  Y3YHAu-
rm 20 cm ra TeHr OA 3BeHOCM WYy naiTaa 2 pag/c 6ypyak Te3nMKKa
ara 6ynraH. K Hyuta BO1 cTep)XeHHMHI ypTacuga >XolinaiuraH.

Xaso6: 20 cm/c.

B
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16.19- macanara 16.20- macanara

15. 18. OA kpuBowwun 2 pag/c 6ypyak Te3nuk 6GunaH 6up Tekuc ai-
naHagn. Arap OA = 20 cm, OB = OD 6ynca, pacmga KypcaTtuiraH Xo-
NaT YYyH HAaCOCHUHP Yy3aTMann MeXaHW3Mu E  MOPLUEHUHUHT Te3aunru
aHLUYTaHCUH.

>KaBob6: 46,2 cwm/c.

16. 19. AB cTepxeHra A Ba B wwapHupnap épgamuga 6UpuKTMpuUaraH
OtA Ba 02B crtepxeHnap Or Ba 02 yiyiap aTpoduga aiinaHa onagu;
byHga ynap 6vp TeKUCAUKAA XoWnawmub, WapHUpAuM TypT 3BEHeIN Me-
XaMU3MHU Tawkun unnagn. CTepXeHHWHr y3yHnurn OrA — a Ba YHUHT
bypuak Te3nurn o GepunraH. AB cTepxeHga wyHaah M Hy”Ta rpaduk
ycyn 6unaH TONWACWUHKW, YHWHT Te3nurn AB cTepXeHb Oyinuya WyHan-
raH 6yncuH. LUyHuHrgek, OxAB 6ypuyak GepunraH a muwgopra ara 6yn-l
raH nmantga M Hy”~Ta Te3NUTMHUHP MWMNGOPW V TOMMWJICHH.

XaBcb: v = acosina.

16. 20. LapHupnn TypT 3BEHONM MexaHu3M OA CTepXEHUHUHT 6yp-
Yak Te3nuru o ra TeHr. OM cTepXXeHHWHr o® 6ypuyak Te3nuru OrA
Ba 0,,B cTepXeHNapHWHr ainaHuw y”~napugaH AB waTyHraya 6ynraH
3HT iyic™a macoganap OrO Ba 02E xampa ox op”anu ndoganaHCUH.

XKaBo6: o= 0o * .

2 1 o2

16.21. WapHupnin ABCD TypT 3BeHONMKAa eTakunm AB  Kpusowwn
000 = 65 paa/c ysrapmac 6ypyak Te3nuk 6unaH ainaHagn. AB  kpuBo-
wun 6unaH BC cTepxeHb 6up Tyrpu umsm™ga é&traH naibtga CD  Kpu-
Bowwnn Ba BC CTepXXeHHWHI OHWI Oypyak Te3nuknapu TonunacuH; BC =*

XKaBob: q@Be — 2 or pag/c, o = 0.

16.21- macanara 16.22- macanara
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16.23- macanara

16.24-macanara

16.22. WapHupnin OABOT napannenorpaMMHUHT AB cTepxeHu yp-
Tacugarn D Hy~tara K nonsyHHW uarapunama-kaiTma xapakaTra Kentu-
pysun DE cTepxeHb wapHup épaamuaa OupnawtupuiradH. Arap Ok =
= OyB = 2DE = 20 cm 0Oynca, MexaHW3MHWHI pacmfa TacBMpfaHraH
Xonatn yuyyH K non3yHHUHr te3nurm Ba DE cTepXeHHWHr 6Oypyak Tes-
NN aHUKNaHcuH; OA 3BeHOHUHT 6epunraH naiTgarm Oypyak Te3nuru
1 pag/c.

XKaBo6: V& = 40 cm/c, wnps = 3,46 paa/c.

16.23. XythTnaHraH KpuvBOWMWUN-MON3YH MeXaHNU3MUHUHT B Ba E non-
ayHnapu BE cTepxeHb 6unaH OupuktupunraH. OA eTakuum KpusoLMN Ba
OD eTaknaHyBYM KPUBOLUUM paeM TEKWUCAWUTWFa TUK OynraH ymymuin Lys-
ranmac vi\ O atpodmpa ainaHagn. OHuii 6ypyak Tesnuru Ng, = 12 pap/c
6ynraH OA eTakyn KpMBOLWIMM MOA3YyHAap MWyHanTupyBuMcura nepneH-
aukynap 6ynraH naWtga OD  eTaknaHyBuum kpusowmn Ba DE  waTyHb
OHWI 6ypyaK Te3MKNAPUHUMI “aH4ya OynulIM aHWKNAHCWH. Yn4yoBnap:
OA= 10 cm, OD= 12 cm, AB = 26 cm, EB = 12 cm; DE = 1273"

CM.
XaBo6: 0)00 = 101/3 paglc, ooDE = 3j/3 paa/c.

16.24. Twngpasnuk npeccHuHr D nopweHn OABD wapHup-puyar me-
XaHW3MM BOCMTAcupa XxapakaTtra Kentupunagu. Pacmpga TacBupnaHraH Xo-
natpa OL puyar o= 2 pag/c bypyak Te3numkka ara. Arap OA =15 cm
b6ynca, D nopweHHUHr Te3nurn Ba AB 3BEHOHWHI BGypyak Te3nuru aHuu-
NAHCUH.

XaBo6: Vg =34,6 cwm/c. oonB— 2 paga/c.

16.25. MeTtann “vpuaguradH “anumMHWHI XapakatnaHyBuuM L nudyorm
AOBD wapHup-puyar MexaHusmu BOCUTaCMAa Xapakatra Kentupunagu.

16.25- macanara
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6. 5-vecaea BB-veadEa

MexaHU3MHMHI pacMga TacBupnaHraH ”~onatM yuyyH AB puuarHuHr 6yp-
yak Tesnurm 2 pag/c, OB = 5 cm, OyYD =10 cm 6ynca, D wapHup-
HUHT Te3nurn Ba BD 3BEHOHUHr 6ypyakK Te3nuUru TOMWUACKH.

XaBob6: Vg = 8,65 cm/c, cobd=0,87 pag/c.

16.26. TebpaHyBUM LWAMHAPAM MallMHafa Kpusowmn y3yHaurn OA =
= 12 CM, BaHUHr yun 6unaH uUMAnHAP uandanapu yuu opacujarn Ma-
coha 001= 60 cm, watyH ysyHnmurm AB = 60 cMm. Arap KpusoLwmn-
HUHT 6ypuyak Te3nnrn = 5 pag/c = const 6ynca, KPUBOLUMMHUHI pacM-
Ja KypcatunraH TYpT XO0/aTh YYyH MOPLUEHHWHT Te3/IUTN aHWUK/IaHCUH.

XKaso6: W =15 cm/c, Yw= 10 cm/c, Du= V\\ = 58,88 cwm/c.

16.27. TebpaHyBUYM LUWIMHLPAN MAlUMHAArN KPWUBOLIMUMHUHT Y3YHAN-
rm OA = 15 CM; KPMBOLLUMNHUHT Oypyak Te3nurn c0= 15 pag/c = const.
KpvBowmn watyHra TMK 6ynraH naiTha noplieHb Te3anru Ba LWAUHAP-
HUHr 6ypyak Te3nurm  TonuncuH  (16.26-macanara GepuaraH pacmra
KapasCuH).

»XaBo6: v= 225 cm/c, o= 0.

16.28. KpuBowmn wmexaHU3MKU LWATYHHUHT ypTacugarn C Hy” Taga
CD cTepXeHb 6unaH wapHup épgamupa 6ornaHraH; CD cTepXeHb 3ca
E Hy”Ta atpodmga aiinaHa onaguraH DE cTepxeHra D wapHup BOCK-
Tacmga 6ornaHraH. Arap B Ba E Hy”Tanap 6up BepTMKanga >xoinaw-
raH Oynca, KpuMBOWWWMN MEXaHUIMMHWHI pacmfa KypcaTunraH xonaruja
DE cTepXeHb Oypyak Te3NMrM aHUKNaHCuH; OA KPUBOLIUMHUHI  Bypyak
Tesnurm o= 8 paglc, OA= 25 cm, DE =100 c¢m,Z-CDE = 90° Ba
ZLBED = 30°.

XKaBo6: ode = 0,5 pag/c.

16.29. R paguycnu rantak HH ropusoHTan Tekucamk 6yinnab cup-
naHmal gymanaiign. PanTakHUHT T paguycnu UWAMHAP Wwakaugarn ypta
uMcmura un ypanraH; 6yHaa WNHWHT B yun ropusoHTan MyHanuwga w

16.29- macanara 16.30- macanara 16,31- macanara
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Te3NMK OunaH xapakaT kunagn. Pantak y™M CUDKULWIWHUHE  Tesnurn V
AHLUYLLIHCUYH.

Xaso6: v= N

R -t

16. 30. BenocunefHUHI 3aHXupau ysatMacu 26 tuwam A rungupak
6unaH 9 TUwnM B wecTepHsHW ypab TypaguraH 3aHxupgaH umb6opaTt. B
wecTtepHa pguametrpu 70 cm ra TeHr 6ynraH C opi*a rungupakka map-
Kam OGupuKTUpMAraH. A rungupak cekyHaura 6up mapTa ainaHranuga, C
rungupak aca Tyrpu umsllywl iynga cupnaHmain gymanaraHja Benocuneg
TE3MITUHUHT ~aH4Ya OYAuLLIM aHLWYUHCUH.

YXaBo6: 22,87 Km/coar.

16.31. R = 0,5 M paguycnu rungumpak Tyrpu ymswyw MHyn y4acT-
Kacmfa cupraHMai rungupaigu; rungupak MapkasMHWHE  Te3Wru  ysrap-
mMac 6ynm6, o0= 10 m/c ra TeHr. PunaupakHWHT BepTMKan Ba FOPU30OH-
Tan AuameTpnapuHUHE yynapyu 6yamuw Mr, M2, M3 Ba Mr Hy Tanap-
HUHI Te3NUKNapu, WYHWUHTAEK, TUNAMPaKHUHT 6ypyak Te3nnru aHuk;naH-
CUH.
>XaBo6: vt= 0, v2— 14,14 wm/c, 03= 20 wm/c, wd= 14,14 wlc,
o= 20 pag/c.

16. 32. Pacmpa xapakaTnapHu KywaauraH MexaHusM TacBUp/aHraH.
Y3apo napannen WMKKuta 1-Ba 2-peiikanap v, Ba V2 ysrapmac Te3fuknap
6unaH 6up TOMOHra xapakaTnaHuwagu. Pelikanap opacura r paguycnu,
peiikanap 6yinab6 cupnaHmain gymananguraH AUCK KucunaraH. [OUCKHWUHT
C y™ra ma’kamnaHraH 3 peilkaHUHr Te3nurn 1 Ba 2 peilkanap Te3nuk-
napy ANTUHAUCUHWUHT ApPMUTa TEHTUMU KypcaTUncuH. LUYHUHr ek, Juck-
HUHT Oypyak Te3Urn TOMUCUH.

XaBob: = —— —

2r

16. 33. 1 ~ysranyBum Ba 2 “y3ranmac 6n0Knap uysunmanguraH uvn
6unaH 6ornaHraH. WNHWHT yuyura GupmktupunraH K K x = 2t2 m "o-
HYH 6unaH BepTukan 6yinab nactra Tywagu. t= 1 ¢ 6ynraH nanTga
pacMia TacBMpfiaHraH XonaT Y4YyH XxapakaTnaHysuu 610K rapavwimja
étysun C, D, B Ea E HyKTanapHwHr TtesniMknapu TOMWICUH; "y3ranys-
yn 1 6nok pagmycm 0, 2 m ra TeHr, CDA_BE. WyHuHraek, 1 6n10KHUHT
Oypyak Te3MIMHU Xam TOMMHT.

Xago6: vc — 0, vD= 2 m/c, vB= Ve — 2 y~2 wm/c, n = 10 pag/c.

£

16.32- macanara 16.33- macanara
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16.34. UYysunmaiignuraH un 6unaH L
pantakka 6ornaHraH K 1K X=/2 M KOHYH-
ra acocaH BepTMKa/ paBuwIja nactra Tylla-
on. byHpa L rantak Xyspanmac ropusoHTan
Temmp wu3 6yiinab cuppanmain gymanangm.
Arap pacmfa TacBupnaHraH xonatga AD +.
LOE, OD—2-0C= 0,2m bynca, t=1
€ nawTt yyyH pantakgaru C, A, B, O Ba B
HyXTanapHWHI Te3nuknapu, WYHWHTAeK, pan-
TaKHUHT 6Ypyak Te3nru aHWKAaHCUH.

XaBo6: bc= 0, VA—6 wm/c, vB—4
m/c, vd= 2 m/c, VE— 4,46 wm/c, o= 20
pag/c.

16.35. OA «kpusowwun paguycu r2= 15
CM 6ynraH Xysranmac pungupakHuHr O yku
atpomga oc0= 2,5 paa/c Oypyak Te3nuk 6GunaH ainnaHub, KpueoLIMn-
HUHI A yuyura ypHaTuAraH Ba paguycu rx— 5 cm OynraH pungupakvyaHu
xapakatra Kentupagn. CE LBD peb, “y3sranyByaH ruagvpakvagaru
A, B, C, D Ba E Hy"Tanap Te3NMKNapUHWUHT MW~ gopnapn Ba NyHanuwl-
Napy aHUKMaHCUH.

16.34- Macanara

XaBo6: va = 50 cm/c, vB=0, =100 cm/c,
Vc — Ve = 70,7 cm/c.
16.36. O yBpa anametpu 20 cm 6ynraH K TuwaM rungmpak Ba

y3yHnurn 20 cm 6ynraH OA KpUBOLIMM YpHaTUAraH; punaupak ounaH
KpmBowwun 6up-bupura 6ornaHmaraH. AB waTtyH 6unaH L Tuwnu pun-
Lupak Mapkam ~Mnnmb OUPUKTUPWUAraH; L pUNAvMpakHUHr  gUuaMeTpyu  Xam
20 cm; watyH ysyHaurm AB = 1 m. K rungupak 24 pag/c 6ypuak Tes-
MUK BunaH 6up Tekuc aidnaHagn Ba L pungvpakHUHT TULWNApUHWU  UNnG,
AB watyH Ba OA Kpu3oWWNHW xapakatra kentmpagn. OA KpUBOLLUMHUHT
TYpTTa — WUKKWUTA TOPWU30HTaN Ba WKKUTA BepTUKa/l Xonatnapu YuyH
YHUHI OypyaK Te3NUry CoX aHUKIAHCUH.
XKaBob: 1. cox= yj-a pag/c, Il. cox= a paglc, ¥it, mi__gﬂ
pag/c, V. ao*= a paglc.

16.37. Y3yHnurn 20 cm ra TeHr OA  KpuBOLIMN paemM TeKucnurura
nepneHankynap 6ynraH xysraamac O yx atpogumpa 2 pag/c 6ypyak Tes-
MWK 6unaH aiinaHagn. YHWHr A yuura paguycum 10 cm  6ynmb, Kpuso-
wun 6unaH ymyMuin yxxa ara OynraH, XysranMac 1- TULWAW Tuagupakka

126



16.37- macanara 16.38- macanara 16.39- macanara

MyKapu TOMOHAH unalwraHd 2- TMWAN pungupak ypHatunrad. BD _L OC
bynca, 2- TMwAn pungupak rapguwmgarn B, C, D Ba E HyuTanapHHHr
Te3INKNapu aHULNAHCUH.

XaBo6: vc= 0, vg= vD= 40Y T cm/c, VE= 80 cm/c.

16.38. YaTT MexaHu3mu Tapkubura OrA kopomucno kupagu; y O YK,
aTpodmpa Tebpannb, xapakatHun AB waTyH épgammu 6unaH OB KpuBo-
wwnra ysatagu; kpusowmn O yTaa 3pkuH ypHatunrad. Xyaaum wy O
yBfAa | pungupak yTkasunraH; AB wWwaTyHHWHI yuura mapkam Kunam6 |l
pungupak ypHatunraH. Arap rx= r2z= 30Y 3cm, 0,A = 75 cm, AB=
= 150 cm Ba KOPOMMCMOHMHI Oypyak Te3nurn o0= 6 pag/c 6ynca,
a — 60°, p= 90° xonat yuyyH OB kpuBowun Ba | punanpakHuUHT Oyp-
Yak Te3/IUrN aHLWYaHCUH.

Xaso6: (o8 = 3,75 pag/c, oo = 6 pag/c.

16.39. MnaHeTap MexaHu3m AB watyH, OB Kopomucno Ba paguycu
rx— 25 cm 6ynraH | TuwAM pungupakHu xapakatra Kentupysuu 0,4
KpuBowwungaH ubopat; AB aTyHHWUHT yuura paguycu r2= 10 cm 6yn-
raH W Tuwnu pungupak mapkam “mnub ypHatunrad. Arap OrA = 30]/2
cM, AB = 150 cm, OB KOPOMWMCNOHUHI Oypyak Te3nurn o= 8 pag/c
bynca, a = 45°, @= 90° xonat yuyyH Ox1 kpusowwn Ba | pungupak-
HUHT 6ypyaK Te3/IMrM aHLyWHCUH.

XaBo6: ooom = 4 papgl/c, oo, = 5,12 pag/c.

16.40. TebpaHyBuM UMAMHAPAM  MawuHagarn OA  KPUBOLIMMHUHT
y3yHnurn r ra, OO, opanu”™ aca a ra TeHr. Kpusowwun y3rapmac o0
Oypuak Te3nuk 6unaH ainaHagum. AB  LWIATYHHWHT €02 Bypyak Te3nuru
KPVBOLLUMNHUHT aiifaHnw  6ypyarn ¢ GyHKyMacKM cugatnga aHU NaHCUH,
M. 6GypyakK Te3/IMKHWUHI 3HT KaTTa Ba 3HI KWYMK uuniimMatnapum xam[a (Pi
OypyYakHUHT KaHfgal “wimatmga cox= 0 Oynuwu TonuncuH. (16.26- maca-
nara GepunraH pacmra “apancuH.)

6ynraHga colmax = co0r/(a — r);
®= 5 ga cojmin = w0r/(a + T),

®= arccos— ga cogj= 0.
a
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16.41.
watyHmaarn uxtuépuin M Hyuta Tes-
JMIVHUHT  KOOpAuHata  yunapupjaru
NpoeKumManapn TakpubaH TOMUACKH; Ban
(0 ysrapmac 6ypuak Te3nuMK 6GunaH ai-
naHagu; KpUBOLUWUM Y3YHAWUIW I LIATYH
y3yHurn | ra HucbataH Kuumk feb
(hapa3 KWUJMHCUMH. M HYKTaHUHI Xonatu YHAaH naney yuuraya 6ynraH

MB = 2 macota 6unaH aHLyTanagu.

16.41- macanara

W30 MacanaHm eunga >0cu1 UMAvHagurad gopmynanapra
agn, byHga ®= at AOB OypuakHu 6ungupagn. By wdogaHn ~atopra éim6,
6UPVHUM UKKW ?;af1apHU ca”nab ~onamus.

XaBo6: vx = — oo[rsin cp+ 212 sin 2], By = y oocos q.

17- 8. Kysranmac Ba Ky3ranyBuu LeHTpouganap

17.1. 16.7-macanaga kypcatunraH AB CTepXXeHHWHI XapakaTi yuyH
LeHTpouganap TOMUICKH.

XaBo6: Kysranysum ueHTpouga — paguycu 0,5 M, mMapkasu AB wunp

ypTacuga 6ynraH aiinaHa; Kysranmac LeHTpouga paguycu 1 M, Mapkasu

O HykTaga 6ynraH ainaHa.
17.2. C o6oiima wnrapunama “apakaT Kunagn fe6 (apas Kuiue,

nonucnactgar A Ba B 6M0KNapHUHT Ky3raayBuy Ba KysraiMac LEHTPOM-
fanapy aHWKNaHCUH. BNOKNapHUHT  paguycnapu  Teruwnuya rABa B ra

TEHT.
XaBo6: KyspanyBum ueHTpouganap: A OGNOKHUHI LieHTpouaacu — rA

paguycnn ainaHa, B 6MOKHWMHT UeHTpomgacy — paguycu —rB O6ynraH ai-
[¢]

naHa; KysraqiMac LeHTpouZanap KysranyBuu —LeHTpouganapra ynapHUHT

YHT TOMOHWAaH YTKaswnraH BepTUKan ypuHManapgaH wubopar.
17.3. AB WAaTYHHWUHT Ky3rafmMac Ba Ky3ranyBul LIEHT-

pouganapn reoMeTpuK ycynga TOMW/CWH; LWATYHHUHT Y3YH-
mru - KpmsBowwun ysyHnurura TeHr: AB = OA = T.

)KaBo6: Kysranmac ueHTpouga— 2r paguycnu aiina-
Ha, YHUHr Mapkasm O Hy”~Tafa;, Kys3raayeBuu LeHTpoupa
3ca— T paguWycnn aiinaHa, YHUHT MapKasu KpvBOLUMM na-
NeUnHUHr A HykTacuga.

17. 2- macanara 17.4- macanara
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17.5- macanara 17.6- macanara

17.7- macanara

17.4. AB cTepXeHb LlyHAah XxapakaT KWNaguWKW, YHUHT 6uUTTa A
Hy~Tacu, mapkasm O HyuTaga 6ynraH r paguycnu ailnaHa umsagu. Crep-
XEHHWHT y3M 3ca fouM Yylia alinaHaga étyeum N Hy”~TajgaH yTagw.
YHUHT UeHTpouganapu TOMWUICUH.

XaBob6: K,ysranmac ueHTpomaa—  paguycnu aiinaHa, YHWHI Map-
Kasun O Hyk,Taga; Ky3panyBuu LeHTpouga 2r paguycnu, mapkasm A Hyu-
Taga 6ynraH ainaHa.

17.5. AHTunapannenorpaMmm CD 3BEHOCUHUWHI Ky3rasiMac Ba Uy3ra-
NyBUM LeHTpouganapn TonuncuH; CD 3BeHO KysranmanguraH uunmé
OfMHraH kKaTta AB 3BeHora O6upuktupunraH; AB = CD = b, AD =
= BC = a Ba a<Zb.

XaBo6: Kysranmac ueHTpomga — ¢okycnapu J1 Ba B HykTanapga
6ynraH runep6ona, KysranyBuu UeHTpomaa aca dokycnapu C Ba D Hyk-
Tanapga 6ynraH xyaau wyHgai runep6ona. 'mnep6onanapHUHT Xa HUWiA
ApuUM y~napu a/2 ra TeHr.

17.6. AHTunapannenorpamm BC 3BEHOCUHMHI Xy3raiMac Ba Ky3ra-
NyBUM LeHTpOHZanapy TtonunacuH; BC 3BeHO Xy3ranmanguraH Kuamb ofvH-
raH AD kunuuk 3BeHora 6upuktupunraH: AB — CD — b, AD — CB —a
Ba a<Zb.

XKaBo6: K,ysranmac ueHTpouga — dokycnapy A Ba D HykTanapga
b6ynraH xamga b/l2 Ba —y b2—a2 Apum ykaum anaunc.  Kysranyeuum

LeHTpoMaa — XyAAu WyHAalk a3naunc, fnekuH gokycnapy B Ba C Hyk-
Tanapga.

17.7. F Hy"Taga Tyrpu 6ypuyak ocTuga Mapkam Kuané 6upuKTupui-
raH ukknta AB Ba DE cTepXeHb LWyHAalh XapakaT Kunaguku, ynapgat
6vpn — AB xamma BayT Kysranamac K Hy”Ta opkanu, MKknHuncu — DE
aca kysranmac N Hy”Ta opkanu yTtaam; KN opanw, 2a ra TeHr. Ly
XapakaTfa LEeHTPOULanapHUHr TeHrnamanapu TOMW/CWH; KOOpAMHaTa Yu-
nlapy pacmpa KypcaTuiraH.

XaBob: X~-j-yE= a2 W+ r“= 4a2

17.8. Vkknta AB Ba DE y3apo napannen peiikanap Kapama-"apliu
TOMOHNapra ysrapmac vl Ba Ba v2 Te3nuknap OunaH XxapakaT Kunagu.
Pelikanap opacuja a paguycnm [AWCK Typafu; peiikanapHUHI XapakaTtu
Ba MLWLaNaHMLW HaTwxacuja AUCK peikanap 6yiinab cupraHmai rungu-
paiign. [WCK LUEeHTPOMAANAPUHUHT TEHrnamacu TOMWICWH, LIYHUWHTAEK
Auck O' MapKasvHUHI Te3nuru vQ, AUCKHWHT Oypyak Tes3anrm @ aHwL-

NaHCK-H, KOOpPAMHAaTa yu/japy pacmga KypcaTusra.
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V, — V,

Xago6: 1)yc
fl + f2 \ol + 0%/

2) OVUCK MapKasvHWUHT Te3nnuru GepuaraH Te3NMKNapHUHT KaTTacu iy-

HanMWKUAa; VQ HWUHT MUKZOpW GepunraH Te3nWKnap MUKAOpAapu aimpma-

CUHWUHT ApMUra TEeHT;

3) oo = W+ \2
2a

17.9. AB CTepXeHHUMHI Ky3raaMac Ba Ky3srajyBuun UeHTpouganapl

TeHrnaManapu TOMWICKH; CTEPXEHb a paguycnu ainaHara TasHWG, A yuu
6unaH Ox Tyrpu umsu™ 6yiinab cumppaHagu, 6y Typpu 4M3MK ylla aina-
Ha MapkasugaH yTafu; KOOpAuHaTa yunapy pacmpa KypcaTuirat.

XaBob6: xc(X2— ad —a?y2= O

1= aS.

17.10. Kpusowunaym mMexaHusm AB LWATYHUHUHT Ky3raimac Ba Kys3-
panyBuM LEHTPOUAANAPUHUHT TaxXMWUHWIA TeHrnamanapu TOMWACWH; LWaTyH
y3yHaurn AB = / kpusowwun y3yHaurn OA = T ra HucbataH LWYyHYa
KatTakm, ABO = a Oypyak y4yyH sina = a Ba cosa = 1 pge6 “~abyn
UMAUW  MYMKWH; KOOpAMHaTa y4ynapu pacmpa KypcaTuirad.

"KaBob: (xc— /)- (x2 + 1/2) = r2xe,

WP + W=r4.

17.11. AB cTepXeHHUHT A Hyk/racu ropusoHTan Typpyn umsm” 6yinab
cupnaHagnm Ba opaamk C HykTacu 6unaH r paguycnu jgoupara Terub Typa-
an. CTepXXEHHWMHT Ky3ranamac Ba Ky3ranyBuu LieHTpouganapy aHLyraHCuH.

?KaBo6: Kysranmac ueHTpomja — yuu foiipa mapkasupa 6ynraH xOy
KoopAuHaTa cuctemacuga y-r- = x4 — x2r2 TeHrnama KypuHULWNAa.

KysranyBum LeHTponga — X XAyX KoopAuHaTta cuctemacmgarn x\ = ryr

napabona.
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18- 8. Tekuc napannen xapakaTAarun >XWUCM Hy TaflapUHUHT TesNaHuLy-
napu. Te3naHuLINap OHWUIA MapKasw

18.1. Pungupak ropusoHT 6unaH 30° 6ypyak XOCWA LMAYyBYA LT
TEeKUCAUK Oyiinab gymanaign (16.2- macanara 6epuniraH pacmra LapaHr).
PungupakHuHr O mapkasum x0~ 101- cM KOHYH 6unaH XxapakaTnaHagw,
O6yHOa X — A TeKMCAUKKa napannen WyHanraH y”~. PungupakHuHr O
mMapkasura paem Tekucaurura Tuk 6ynraH O ropusoHTan it atpodupa

® = 3—Sin ?t paf KOHyHra acocaH TebpaHyBuM OA= 36 CM CTepXeHb

b Kyiiunrad. t = 1c naitaa OA cTepXeHb A YUMUMHT Te3naHWLIU

TOMW/CUH.
>XKaBob6: WAX =25,2 cm/c2, wA = — 8,25 cm/c2, wA = 26,4 cm/c2.
y

18.2. Pagunycu r = 20 cm OynraH LWUCKHUHT BepTWKan Xy TeKWUCAUK-
fjarn xapakatmga yHuHr C mapkasm xc= 10t m, yc = (100 — 4,9/2 m
bPHYHra acocaH xapakaTnaHagu. LUy 6unaH 6upra AWUCK, Y3UKMHI TEKUC-
avrura nepneHaukynap 6ynraH C ropusoHTan yk aTtpodumpa o= 0/2
pag/c ysrapmac 6ypyak Te3nuk 6unaH ainnaHagn (16.3-macanara 6epun-
raH pacmra kapaHr). [Auck rapguwimga ETyBuM A HY TaHWHr t — 0 nmainT-
Jarn TesnaHuWmW aHuuiaHcuH.  [Auckgarm A Hy” Ta Xxonatu BepTukanra
HucbaTaH coaT CTpenkacu ainaHuwura Teckapu MyHanuwpga xucobnaHys-
un = oot Bypyak 6GunaH aHMKNaHagw.

XaBo6: TesnaHuw BepTukan 6yiinab nactra TOMOH WMyHanraH Ba
Kniimatn 9,31 m/c2 ra TeHTr.

18.3. OnguHrn macana wapTnapuHu ca”naraH “onga t — 1 C MawT
YUYH A HY TAHUHT Te3naHWWM aHLWYLIHCUH.
>XaBo6: WA — — 0,49 wm/c2, — —9,8 m/c2, wA= 9,81 wm/c2

18.4. Xap GUpWHUHT paguycu r OynraH WKKuTa 6up Xwun Aucknap
A wWwapHup 6wunaH 6upukTUpuarad. | auck Kysraamac ropusoHTan O yu
atpopupa @ = ¢ () KoHyH 6unaH ainaHagu. Il guck ropusoHTan A y»
aTpoduga ¢ = ¢ (t) TeHrnamara 6wuHoaH alinaHagu. O Ba J1 yunap paem
TEKUCAUTUTa NeprneHAnKynsap, ¢ Ba ¢ 6ypyaknap BepTukanra HucbaTaH
coaT CTpenkacu ainaHuwiura Teckapu RyHanuwpa xucobnanagu (16.5-

Macanara 6epunraH pacmra kapaHr). Il anck C MapKasvHUHI Te3naHuwu
TOMWJICYH.
XKaBob6: wc — Y whkx+ , byHpa

WX = T (pcosh— ¢2sin p+ cosd — d2sin ¢),
wec = r(psind+ ¢2cosgp+ ¢sind + d2cos ).

18.5. OnguvHrn macanaHuHI LWapTnapuMHn ca™naraH xonga, Z-ACB—
= 4a/2 xon yyyH Il AUCK B HYKTaeHHWHr Te3NaHWULW TOMW/CUH.

XKaBo6: wB—Y wBx+ wBy, 6yHaa
WBX — [ pcosth— 92sin h+ Y 2 hok(45° + &) —
—Y 22371 (45° + )], wBy = r|dsin ¢+ dh2cos ¢+
+ Y~2 ¢psin(45° + )+ Y 2 d2cos (45° + d)].
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18.6. Snnuncorpad nuHelikacu B yum 6unaH Ox yK 6yinab, A yum
6unaH Oy y” 6yiina6 cupraHagn; AB — 20 cm (15.1- macanara 6epun-
raH pacmra “apancuH). JlvHelikaHuHr OX y”Ka Huc6aTaH oruw Gypuaru
®= 30° 6ynraHfa, B Hyk;ra Te3NMK Ba Te3NaHWLINAPUHUHT X YKAaru

npoekumnmnapn vBx= — 20 cm/c, wBx= — 10 cm/c2 6ynraH. LUy Bayr-
fa A HyKTa Te3nurn 6unaH Te3NaHWULUMHWUHE KaH4ya O6YNuLUM aHUKNAHCUH.
XXaBo6: vAy= 34,64 cm/c, wAy= — 142,68 cm/c2.

18.7. Tyrpu um3wyw iywantupysumnap Oyina6 cupnaHysusn A Ba B
myTanap | y3yHnaukgarm AB cTepxeHb 6unaH 6GupnawtupuaraH. A
MydTa VA goumuii Tesnuk 6unaH “apakatnaHagu (15.6-macanara 6epun-
raH pacmra kapaHr). AB cTepxeHb OB Typpu umsw™ 6unaH GepunraH
o Oypuyak >pcun “uaraH naintga B mydTaHuHr TesnaHuwun Ba AB cTep-
XEHHUHT Bypyak TesgaHmmm aHVIKJ'IaHCé/IH.

Co 0 o
aBo6: WB— —2'5112F rAB = - + —mm- SinC&JSIanc
I cos3p 12 cos3p

18.8. OA KpVBOWMWMHWUHI WKKWTa TFOPU30OHTaN Ba 6UTTa BepTUKan
Xpnatnapuga 16.41- macanara 6epuaraH pacMia TacBMpnaHraH KpuBo-
WMN-NON3YH MexaHW3Mu B non3yHUHWHr Te3naHuwu Ba AB wWwaTtyH yuyH
Te3naHuwnap OHMIA Mmapkasn K TonwacuH; Kpusowwun OBan atpodmjaa
coi= 15 pag/c pgovmuit 6ypuak Te3NnuK 6unaH ainaHagn. KpuBOLIMMAHWMHT
y3yHaurn OA = 40 cMm, WaTyHHUHT y3yHnuru AB = 200 cwm.

XaBo6: ¢ = 0 Ba = 180° 6ynraHfa Te3naHULLINAp OHWUIA MapKasu
K nonsyH NyHanTUPYBUMCUHWHT y~upa éTagu.

1) d= 0, wB= 108 m/c3 BK = 12 wm;

2) = 90°, wB= 18,37 m/c2, BK = 40 cm, AK = 196 cwm;

3) ¢= 180°, wB— 72 m/c2, BK = 8 wm.

18.9. KpuBowun-nonsyHnu mexaHusamga AB WaTyHHUHT y3YHAUTU
OA KpuBOWMN Y3yHAUIMAAH WKKM Mapta opTu”. OA Kpusowwmn 6up Te-

Kuc ainnaHagu. Kpusowun nonsyH yHan-
TpyBUMCUra TUK OynraH naintga AB wae>
TYHAA Te3naHMWW Wy wWwaTyH 6yinad iy-
Ha/iraH Hy"TaHWHT "0flaTy aHWYraHCcuH.
XaBo6: B nonsyHgaH X'McoGnaraHga
18.9- macanara waTyH Y3YH/IUTUHUHD 40pakK KuUCMura TeHr
Macodaga.

18.10. I'mppasnuk npeccHuHr D nopweHn OABD WwapHUp—puyarim
MexaHuW3M BOcuMTacuia Xxapakatra Kentupunagu. MexaHUSMHUHT 16.24-
Macanara GepunraH pacmfa TacBuMpnaHraH xonatmga OL puyar o= 2
pag/c 6ypuak Tesnukka, e = 4 pag/c2 6ypyak Te3naHuwra ara ea OA= 15
cM. D nopleHHWHr Te3naHUWM Ba AB 3BEHOHUHP 6ypyak TesnaHuULLn
aHWUKNAHCUH.

Xaso6: wD= 29,4 cm/c2, TAB= 5,2 pag/c2.

18.11. Y3yHnurn 20 cm 6ynraH OA kpumsowwun oc0= 10 paa/c 6yp-
Yyak Te3Nnuk 6unaH 6up Tekuc annaHagm Ba 100 cm  y3yHaukparu AB
lIaTYHHU XapakaTra KenTupagu. B nonsyH BepTukan 06yinab “apakat
Kunagu. Kpuowwmn Ba LWaTyH Y3apo TWMK Ba rOpu3oHTan yu OunaH
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a = 45° xamga p = 45° 6ypuyaknap TawKua Kun-
ram naiTha LaTYHHUHr 6ypyak Te3nuru, 6Gypuak
Te3naHWWK, LWYHWHI4eK, B non3yHHWHr Te3na-
HULUX TOMMUICUH.

XaBob: m= 2 pagl/c, e = 16 pag/c2, wB=
565,6 cm/c2.

18.12. Mapkasuii 6ynmaraH KpuBOLIMNAM Me-
xaHm3maa OA kpusowwun O y”~ atpoguga o0 fou-
MWiA Bypuyak Te3nuk 6unaH ainaHagu. Kpusowwun-
HWHI YHI TOPU30HTan Ba HOKOPWUIM BEPTUKaN Xo-
natnapuja LWaTyHHUHT Oypyak Te3nuru, Oypuak
Te3NaHULWKW, WYHUHIAeK, B MON3YHHUHT  Te3nu-
M Ba Te3naHUWW aHukKnaHcuH: OA = 1, AB= 1
KpUBOLWIMNHWMHT O yBMAAH nNON3yH ”“apakat "u-
nyBuM umswpgava 6ynraH OC macoda /r ra TeHr
(16.6- macanara GepunraH pacMmra ”"apaicuH).

Irrdu; hrco,,
Xagob: 1) = '
B ) V(\/22—/@3/2’ Y2 mr
N R I 7 <7
) . r(r + hxez
) ®= 0, e 12 (r+f)2° rcon B_Y@\'ﬁ- 2

18.13. OABOT wapHupaM TypT 3BEHONMHMHT OA CTepXeHu o0 y3-
rapmac bypuyak Tesnuk 6unaH ainaHagu. Arap AB — 2 OA — 2a 6ynca,
pacmMaa TacBMpfaHraH xonat Y4YyH AB  CTepXeHHWHr 6ypyak Te3nuru
Ba Oypyak Tesna.lulu, WYHWHTAEK, B LApHWPHUHT Te3naHWWW aHUK-
NaHCWH.

XKaBo6: ®w= 0, e= VGJ—' (s Wy = —2ao?

18.14. MeTann KMpKYBYM KaMUYMHHHT L XxapakaTnaHyB4YM MUYOrK
AOBD wapHup-puyarim mexaHumam 6unaH x;apakaTra kentupunagn. Me-
XaHW3MHUHT 16.25-macanara 6epunraH pacMmja TacBMpnaHraH xonaruga
AB puuarHmHr 6ypyak Te3nurm 2 pag/c ra, bypyak TesnaHuwmn 4 pag/c2
ra TeHr Ba OB =5 cm, OXD = 10 cm. D WapHUPHUHT Te3naHuLWIM Ba
BD 3BeHOHWHTI Oypyak Te3faHULIM TOMWUICKH.

XKaso6: wn = 32,4 cwm/c2, £bd= 2,56 paa/c2

B

jA AL
e

18.13- mMacanara

18.15- macanara
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18.15. OAB KpMBOWMWM-MON3YH/IN MEXaHU3MHUUT B nonsyHu éii
KYpUHMWAAryn nyHanTupyBumnaa xapakatnaHagn. Arap 0/4=10 cm, AB—
= 20 cm 6ynca, pacmpa TacBupfiaHraH X°nat y4YyH B MON3YHHWUHT YPUH-
Ma Ba HOpMan Te3faHuwiapu aHwWwywHeuH. Kpusowwun wy oHga o= 1
pag/c 6ypyak Te3nuK, e = 0 bypuyak Te3naHWW OWNaH aiinaHagu.

»XaBo6: wBX= 15 cm/ca, wBn =0.

18.16. OnguHru macanaga lNpunraH MexaHU3IMHUUI pacMja TacBup-
naHraH xonatun ydyyH OA Kpusowwun 6ypuyak Te3naHuWwn 2 pag/c2 ra
TeHr 6ynraHuga, AB LWaTyHHWHT 6Gypyak Te3NaHWULIMW aHLIYTaHCUH.

Xasob6: 1 pag/c2.

18.17. YapxncBum cTtaHoK O yu aTpogmpa ¢ = Zsin Xy pag (¢

6ypuak ropmsoHTangaH xucobnaHagn) KOHyH 6unaH TebpaHyBum OA —24
CM nefanb 6unaH xapakatra kentupunagu. K uapxnosum Tow OX yu
aTpouaa AB cTepXeHb épgamuaa anaHtupunagn. O Ba yiyiap paem
Tekucaurura nepneHamkynap (16.12-macanara 6epunraH pacmra ”apaHr).
O,B = 12 cm peb, K uyapxnoBuum TOW B HyKTaCMHUHI + — O naitgarm
TeanaHuwm TomuncuH. Ly naiitaa OA Ba OrB 3BeHonmap ropu3oHTan
ypHawraH 6ynu6, Z. OAB = 60°.

Xasob: wB= 42,9 cm/c2.

18.18. AHTunapannenorpamm ysyHaurum 6up xunga 40 cm pgaH 6yn-
raH nkkuta AB Ba CD kpuBowwun Ba ynapra wapHupnap 6unaH 6mpuk-
TupunraH BC cTepxeHgaH wnbopar; BC CTepXeHHWHr y3yHaurn 20 cm
ra TeHr. KYspanmac © Ba D Y”naP opacugarum macoa 20 cCM ra TeHr.
AB KpuBowwMn o0 JoumMuii Bypyak Te3nuk dunaH avinaHagn. ADC 6ypuyak
90° ra TeHr 6ynraH naiitga BC cTepXeHb Oypuak Te3nuru Ba Oypyak

Te3TaHNWN aHLWYyraHCUH.

. 8 20
XKaBo6: wBc= ?(Iﬂ;aVlﬂaHVILIJCEKI/IHfIaHyB‘—IaH,EBC: —(D‘é

18.19. Oy uandanapga étraH TebpaHyBYM UWAWHAPAM MallnHaja
KPUBOLIMMHUHT y3yHaurn OA — 12 cM, WAaTYyHHUHT y3yHaurn AB — 60
CM; Ban y™n 6unaH UMAUHAP UandanapuHUHE Yy~ opacugarn macoda
OOr= 60 cm. 1) KpuBowwun 6unaH watyH 6up-bupura Tuk bGynraH Ba
2) kpuHowmn 111 x°naTHW 3rannaraH naiTga B NOPLWEHHVHr Te3naHuwm
Ba YHWUHI TPaeKTOPUACUHWHI 3rpUNMK  pafuyCcuaHWyraHcuH;  KpuBoLLMN
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18.22- macanara 18.23- %canara

6ypuyak Tesnurm co0= const = 5 pag/c (16.26- macanara 6epunraH pacm-
ra "apaHr).

XKaBob6: 1) &&= 6,12 cm/c2; p= 589 cm;

2) w= 258,3 cm/c2; p= 0,39 cm.

18.20. MycTta”kam 6upuktupunraH AME Tyrpu 6ypuyak Laknugaru
MeXaHW3M WyHjain xaPakaTnaHauku> 6yHpa A Hy Ta gap foum Oij
uysranamac yuga “onagu, 6ow”a ME TOMOHM 3ca, ailnaHyBum B wwapHup
opMann ytagn. Macopa MA = OB = a. A HYKTAHWMHI VA Te3nuru ys-
rapmMac. M HYKTaHWHI Te3faHuwWwmn ¢ 6ypyakHUHT yHKuuAcKH cudatmga
aHUNaHCuH.

XaBo6: wM— ﬂ-\-:;——!-- (1 + sine) 2. Te3naHuw BekTOpU 6ypyak nu-
Kapucura Kapab iWyHanraH Ba MA TOMOH 6unaH a = 45° — /2 6ypuak
Aocun Kunagw.

18.21. Tyrpu umswyw wm3 6yinnabd cupraHmaid AymanoBun ruagmpak
MapKasn v Te3NuK 6unaH Tekuc Xxapakat “unagu. Pungupak paguycuHu
I ra TeHr geb, YHWHT rapauwimnga TyBuYM WCTanraH HYKTaAHWHT Tesna-

HULLIMHK aHW aHT,
n2
YKaBo6: TesnaHWll TUAAMPaK MapKasura iyHanraH Ba — ra TeHT.

18.22. TpamBail BaroHW WMyMHUHT TYrpy YM3LWYyL TFOPU3OHTaN y4acT-
Kacmga w0= 2 m/c2 cekMHnaHuw 6unaH xapakaT Kunagw, Oy naiTga
YHUHI Tesaurm vO= 1 m/c. Pungupaknap penbcnapga cupraHmaii gyma-
naign. POTOpPHWUHT BepTuMkan 6unaH 45° 6ypyak TawWwKua ~MAraH WKKuTa
LVaMeTpiapn YUNapuHUHE - Te3NaHuLWNapy  TOMWCUH; TMAAUPAK paguycu
R =0,5 ™, poTopHuHr pagmycu aca r — 0,25 wm.

XXasob: N = 2,449 wm/c2; 3,414 wm/c2 w3= 2,449 m/c2;
Wi = 0.586 m/c2.

18.23. Pungupak BepTuWKan TEKUCAMKAA OrMa Tyrpu uuswyw iynga
cupraHmai rungupaiign. Wkkuta y3apo MepneHAuKynsp AuameTpnapiaH
6upyn penbcra napannen 6ynraH naiTha ynap y4aapuHWHT Te3naHuLnapu
TONWICWH; WY MaiiTaa ruagupak mMapkKasvHuHTr Tesaurn vO= 1 m/c, Tes-
naHnwmn w0= 3 m/c2; pungupak pagnycm R — 0,5 m.

Xagsb: w —2 wm/c2, w2= 3,16 m/c2, w3= 6,32 m/c2, =
= 5,83 wm/c2
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18.25- macanara 18.26- macanara

18.24. Paguycn R = 0,5 m 6ynraH rungupak Typpu umsn”iu penbc-
fa cuppaHMain gymanaingu; wy naitaa rungmpak O MapKasMHWHT Te3nuru
to= 0,5 wm/c Ba cekumnaHmwm wo= 0,5 m/c2. PungmpakHuHr Tes-
NaHWLWNap OHWIA MapKasW, PUAUPAKHUHT Te3/IMKnap OHWA Mapkasu 6yn-
MW C HYK>TaHWHI WC Te3faHUWKW, WYHWHIAEK, M Hy TaHWHT Te3faHu-

WX Ba YHWHT TPAEKTOPUSCUHWMHT STPUIMK paguycu TonwuacuH; OM —
= MC —0,5R.
Xago6: 1) r= 0,3536 m, 0= ——, 2) = 0,5m/c2; 3) wM=

= 0,3536 m/c2 4) p= 0,25 m.

18.25. K$3panyBum 1 670K Ky3raamac 2 610KKa YysunmaiguraH un
BocuTacuga 6ornaHraH. by wnHuWHr yuura 6upmktupmnrad K ok x=2t m
LOHYHra Kypa BepTukan 6yihnab nactra Tywaau. Pacmpa TacBMpnaHrad
NonaT t= 0,5 ¢ MmailT y4yyH MOC Kenagum pAeb, xapakaTnaHyBuum 610K
rapguwngarn C, B Ba ID Hy ~TanapHHHI Wy naiTaarn Te3naHMLLAapy
aHuKnaHcmH. OB _LCD Ba 1 610k paguycu 0,2 M ra TeHr.

>XaBo6: wc= 5 m/c2, wB— 7,29 wm/c2, wD= 6,4 m/c2

18.26. YysunmaiguraH un BocuTacmpa L pantakka 6ornaHraH K ok
X = [ "oHyHra Kypa BepTuMKan nactra Tywagu. byHga b pantak Kys-
panvac ropu3oHTan Temup M3 6yinab cupraHmacgaH tomanagum. / = 0,5
C MmaiiTra MOC KefyBYM pacMia TacBMpnaHraH “onaT yuyyH paiTak rapau-
wugarn A, B Ba D HyuTanapHWHIr Te3naHWLINapu, panTakHUHI 6ypyak
Te3nMrn Ba OypyaK Te3naHUWM aHuKnaHcuH. AD = OB Ba OD — 2x
x OC= 0,2 m.

»XaBo6: WA — 20,9 m/c2, wB= 22,4 m/c2, wD= 20,1 m/c2, = 10
pag/c, e = 20 pag/c2

18.27. R pagnycnu rungumpak Tekucnuk 6yiinab cuppaHmain pyma-
naign. PungupakHuHr O Mapkasu Vo ysrapMac Te3nuk 6unaH xapakaTtna-
Kagu. A Hyutaga ysyHaurm |— 3 R 6ynraH AB cTepXeHb LIapHUp BO-
cuTacmpa pungupakka GUPUKTUPUATAaH; CTEPXEHHWHT WKKMHYM B yun Te-
Kucnuk 6yiinab cupnaHagu. Pacmpa TacBupnaHraH xonat yyyH AB cTep-
XXEHHUHI 6ypuyak Te3nuru Ba 6Oypyak TesnaHWLIKW, LWYHUHrAeK, B Hy” Ta-
HUHT 4YuM3LIylW Te3NWK Ba Te3NaHWuWMn aHWKMaHCKH.
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18.28. Pagnycu 7?= 12 cm bynraH
TAWAM Pungupak Xyaau LWyHAal paguycnu
Ay3panMac Tuwnnm PungupakHuHr O y”u art-
potmnaa ainaHysusm OA Kpusowwun 6Gunad 18.27-macanara
XapakaTra KenTupuiagn; KpMeoLwnn Ly nant-
fa to = 2 pag/c 6ypyak Tesnurura ara 6ynm6, e0= 8 pag/c2 bypyak Tesna-
HWW 6unaH ainaHagu. Ly naitaa AY3PanyBuM pUNAMPAKHUHT Te3nnKnap
OHWIA Mapkasura Typpu KenaguraH M HYKTaHWHT Te3faHuLIKW, YHra
OnameTpan kapama- uapwm N HYKTAHWHT  Te3naHulu, WYHWUHrAeK, Tes-
naHuwWwnap OHWA Mapkasu K aHLyraHcuH.

Xagob6: 1) wm = 96 cm/c2, 2) wN = 480 cm/c2, 3) MK = 4,24 cwm;

XKaBob: (o0,,

AAM K = 45°
18.29. Paguycu r 6ynraH / pungupak R = 2r paguycam 1l uysran-
Mac PUNAMPaKHWUHI HuKapucuga pungupaingn; | pungupakHu  XxaPakaTra

Kentupyeum 00 KPUBOLIMNHWHI 6ypyak Te3nurum o0 ysraPmac mu”gop-
Avp. MasKyp TeKUC LWaKn YYyH Te3naHuwnap OHWIA Mapkasu K HUHT
YpHu, K HYKTaHWHr wy nantgarn vK Te3auru, WYHUHTAEK, TeKUC LWaK/-
HWHT GepuniraH naiTaaru Te3NWMKNap OHWUIA MapkasuWra TYrpyM Kenagurad
HYKTQHWHT Te3naHuWy WC TOMWICKH.

XaBo6: TesnaHuwnap OHWIA MapkasW Ly3ranMac ruagupakHuHr O
mMapkasura Typpu kenagu; ok = 2T 0, MC=2T%.

18.30. Paguycu rr — 15 cm 6ynraH “ysranmac LlecTepéHKa Taw’a-
pucvuga puNaMpoBYM T — 5 CM paguycnn WKKUTa guametpu ydnapu 6yn-
muw B, C, D, E Hy” TanapHuWHr Te3naHuwnapu TtonuncuH. Kyspanysuu
lwecTepéHKa Uy3panmac wecTepéHkaHMHT O Mapkasu aTpodupa ysrapmac
wo —3 pag/c bypyak Te3nuK 6unaH ainaHysusn OA KPUBOLUMUMHUHT &p-
Jamn 6unaH X3pakaTtra Kentupunaguw, pguameTtpnapgaH oupn OA umsmy
6unaH ycTMa-ycT Tyllagu, WUKKMH4YMcU yHra Tuk (16.35-macanara 6e-
puAraH pacmra Kapalr).

Ka306: w = 540 cm/c2, wc —wF= 742 cm/c2 wD= 900 cm/c2

18.28- macanara
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18.31. bypuak Te3nuk = 0 6ynraH nanWTaa Tekuc-napannen “apa-
KaT KunaéTraH KecMa yufiapu Te3NaHWLWNapUHUHT WY KecMmajarn npoek-
umanapy ysapo TeHr 6ynuwn KypcaTU/ICUH.

18.32. bypuak TesnaHuw r = 0 6ynraH nainTga Tekuc-napannien xa-
pakat “unaéTraH Kecma yuniapy Te3faHWLUNapUHUHT LYy Kecmara rnepreH-
OVKYNap AyHanuwigarn npoekuusnapu ysapo TeHT OyuLIKN KYypCaTUICUH.

18.33. Tekwuc-napannen ”"apakaT “mnaétraH 10 cm y3yHaukparn AB
CTEPXEHb YYNapPUHUHI Te3naHuWaapun cTepXeHb 6yinab 6up-6upura TO-
MOM RyHanraH 6ynu6, wA= 10 cm/c2, wB= 20 cm/c2. CTepXeHHWHT

b6ypuak Te3nurum Ba 6Gypuyak Te3NaHULUIWM aHLUyraHCUH.

Xapo6: w= Y 3 paglc, e = 0.

18.34. Tekwuc-napannen xapakaT “mnaétraH 12 cm ysyHaukgarun 6up
XUHCIM AB CcTepXeHb  yunapuHUHT Te3naHuwnapym AB ra  nepneHgu-
Kynsp Ba 6up TOMOHra WyHanraH 6ynn6, wA= 24 cm/c2, wB= 12 cm/c2

CTepXXeHHUHI 6ypyak Te3nurn Ba Oypyak Te3naHWLWK, LWYHUHTAEK, YHUHT
C OrvpivK MapKasuHWHI Te3aHULWKN aHUK/IaHCUH.

XaBob: w= 0, 8=1 paa/c2, C Hy TaHMHT Te3naHuwn AB ra nep-
neHAaukynsp, A Ba B HykTanap TesnaHuwnapu yHaavwmga 6ynu6,
muBgopu 18 cm/c2 ra TeHr.

18.35. Y3yHnuru 0,2 m 6ynraH AB cTepXxeHb TeKuc-napansien xa-
pakat “mnagn. A Ba B YUYNApUHUHT Te3naHuwnapn AB ra  nepneHau-
Kynsp, “apama-uapwis TOMOHra MyHanraH 6ynu6, Mmukgopnapy 2 m/c?
ra TeHr. CTepXeHHUHr 6ypyak Te3nuru, Oypyak Te3naHuww Ba C ypTa
HY"TACUHWHT Te3/aHWLWWN TOMWUICUH.

XaBo6: w= 0, e= 20 paag/c2, wQ= 0.

18.36. Tekuc-napannen xapakat kunyBum ABC yubypuyak A Ba B
YUNAPUHWUHT  Te3/aHuLL BEKTOpNapu TeHr: wA= wB= a. Yubypuak-

HUHT 6ypyak Te3nury Ba Oypyak Te3naHuwwy, WYHUHTLeK, C YUYUHWUHT
Te3NaHULIMN aHUKIAHCKH.

>KaBo6: o= 0, 8= 0, ivc — a.

18.37. TomoHnapn a = 10 cm 6ynraH ABCD kBagpaT paem TeKuc-
nurmuga Tekuc napannien xapakar uunagu. Arap 6upop navitga ksagpat-
HUHT  MKKuTa J1 Ba J1 yunapu Te3naHWWINapu MLWyop XuiatgaH 6up
Xunga Ba 10 cm/c2 ra TeHr Oynca, Te3NaHULWNAP OHWUA  MapKasUHUHT
Nonat xamga C Ba D yunapuHWHI Te3naHuLINapW aHWKNaHcuH. Pacmpa
KypcatmnraHugek, A Ba B HyKkTanap Te3naHULNAPUHWUHT HAyHanuWn
KBagpaT TOMOHfAapura Tyrpu Kenagu.

XKaBo6: wr = wn = 10 cm/c2 Ba KBagpaT TOMOHMapu 6yiinab yHan-

raH. TesnaHWLWAAPHUHT OHWIA Map-

Kasn KBajpar AuaroHaniapuHuUHTL Ke-

cuwraH Hy \tacupa.

18.38.

yubypuyak paem Tekucaurnga 6a-

pakaTnaHagn. Yubypuyak J1 Ba 6

YUNapuUHWHE  Te3naHuwnapn 6upop

naintaga 16 cm/c2 ra TeHr 6ynub,
18.37-macanara 18.38-macanara yubypyak TOMOHNMapu 6yiinab iy-r
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18.40-macanara 18.41-macanara

HanraH (pacMra "apasicuH). YUY6ypuyakHUHI Y4YMHUM C YUYMHUHI Te3NaHu-
LN aHH"NAHCUH.

XaBo6: wc = 16 cm/c2 Ba C gaH B ra nyHanraH.

18.39. Y3yHaurn 0,2 M 6ynraH AB cTepXeHb paem Tekucauruga
XapakatnaHagn. CTepXeHb OpKanu WyHanTupuaraH X >4 6unam A Hyk-
TaHMHT WA TesnaHuwmn 45°, B HyKTaHUHr wB Te3naHmwm 3aca 60° 6yp-

yaKk xocun kunagm Ba WA= 2 Mm/c2, wB= 4,42 m/c2 CTepXXeHHUHr

bypyak Tesnuru, 6ypyak TesnaHuWwM Ba ypTacugarn C HYKTaAHWHr Tes-
NaHULWIN TOMUACUH.

XaBo6: (0 = 2 pag/c, e = 12,05 paag/c2, wc= 3,18 m/c2

18.40. TomoHnapn a — 2 cm 6ynraH ABCD kBafgpaT Tekuc napan-
nen xapakat kunagn. KeagpaT J1 Ba B yuynapuHuWHr Wy naiTaarn Tes-
naHuwnapn: WA — 2 cm/c2, wB = 4]/2°tm/c2 Ba pacmaa KypcaTunraHgek

MyHanraH. KBafgpaTHWHI OHWIA Bypuyak Te3nuru Ba OHWIA BGypyak TesnaHu-
WK, WYHUHrAEeK, C HYKTAHUHI Te3naHWULWW TOMWU/CKH.

XKaBo6-. o= |/ 2~pag/c, r — lpag/c2, wc= 6cm/c2, WC Te3naHuLl

BekTopn C pgaH D ra iyHanraH.
18.41. AB CTepXeHb YuYnapuHUHI Te3naHuwnapm wA — 10 cm/c2,

wB= 20 cm/c2 6ynnb, ynapHuHr AB Tyrpu umsmk; 6unaH "~ocun uumnrad

b6ypuyaknapn a = 10° Ba p = 70° 3kaHnMrum mabiaym. AB CTepXeHb Yyp-
TACUHUHI Te3NaHWUWW TOMWUACUH.

XaBo6: w = -~]/TwA + wB— 2onu;sco5(P — a) = 8,66 cm/c2,

VI BOB

KATTUL, XXUCMHWVHI KA3PAJIMAC HYKTA ATPOGUOATN AANIAHMA
X.APAKATU. ®A30BUIA OPUEHTUP/IALL

19-§. BuTTa Ky3ranmac HykTara ara 6ynraH UaTTUK >XWEMHUHP
Xapakatu

19.1. MupnngokHUHT 2 yku BepTukan (K yu atpodupa 6up Tekuc Xa-
pakatnaHu6, yumparn 6ypyar 2 O ra TeHr [OMpaBWMil KOHYC uu3agu.

Mupnnget yumHuHr £ YK aTpodmpa ainnaHuwmparn 6ypyak Ttesnurn oL
ra TeHr. MUPUNLOKHUHT Y3 Y1 aTpoduia ainnaHULIMHKHI y3rapmac 6yp-
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19.1- macanara 19.2- macanara 19.3- macanara

yak Te3NrM o> ra TeHr. MWUpUAgOUHUHT Q abCcontoT Bypuak Te3NUIMHUHT
bIMKAOPY Ba WYyHaNUWMW aHUKIAHCUH.

Xago6: Q= |/co2+ m'-j. 26tolcos 0, cos (Q, z) =
co -f- cox COS O
yLLh+ ay + 2c0Bjcos0

19.2. Tyn cHapsagu aTmocepaja XapakaTnaHaéTraHuga z yu atpodu-
fa  6ypuak Te3nuK 6unaH aiinaHagu. Bup BaUTHUHT y3uaa CHapSLHWHT
z alinaHnw yku yHUHr C OrvMpavK Mapkasu TpaekTopusicura YTKaswuaraH
ypvHMa 6yina6 iyHanraH C yu atpotumpa % 6ypyak Te3nuk 6unaH aii-
naHagn. CM =1, CM Kecma I y~Ka nepneHaukynsp xamga r sa C
y~nap opacmparm 6Gypuyak y ra TeHr [feb, CHapsAHWHI aiinaHMa X.apaka-
TMAa YHUHr M Hy”Tacu Te3nUrm aHWKNaHCUH.

XaBo6: DV (« + o0”cosy)r.

19.3. banaHgnurn h = 4 cm, acOCUHUHI paguMycu r= 3 CM Ba yuu
KysranmMac O HyuTafa OynraH KOHYyC TeKMCAMKAA CUpraHMaciaH tomanaid-
An. Arap KOHYC acocuM MapKasuHWHI Te3nuru vc — 48 cm/c = const 6yn-

€a, KOHYCHWHI 6ypyak Te3nuru, 6Gypyak Te3nuru rogorpapuHu 4n3yBun
HYUXaHWHI KOOpAMHATanapH N1 KOHYCHUHI 6ypyakK Te3NaHWWW aHLWYMH-
CUH.

XaBo6: ®= 20 pag/c, xr= 20cos 151, r/x= 20sin 151, zx= 0, e=
= 300 paga/c2.

19.4. O yum Kysranmac OynraH KOHYC TeKMUCAWKAa cupraHmaciaH
tomanaingn. KoHycHuHr 6anaHanmrn CO= 18 cm, yungaru 6ypyak AOB—
=90°. KoHyC acOCMHUHI Mapka3u 6ynraH C HyuTta ysrapmac Tes3numk ou-

19.4- macanara 19,5- macanara



nan xapakaT uunagy Ba 1 CeKyHAAaH KeMWH Y3VHWHT 6ownaHruy  “ona-
Tura kaintagn. AB anameTp B YUYUHWHI Te3nurM, KOHYCHMHI 6ypuak
TesnaHuwmn Ba A, B Hy/ TafapHWHI Te3naHWLNapy allwinaHCuH.

XXaBo6: vB— 364]/"2 cm/c» 160 cm/c, e = 39,5 paa/c2, e BekTOp
OA o6unaH OB ra Tuk iiyHanraH; wA= 1000 cm/c2, WA Bektop OB ra
napannen iyHanradH; wB = 1000j/jT cm/c2, w B BekTop AOB Tekucnmru-
fa étagm Ba OB ra HucbataH 45° 6ypuak ocTmaa iyHanraH.

19.5. A KoHyc “y3ranMac B KoHycHu 6up muHyTga 120 mapTa aii-
naHné 4k agn. KoHyc 6GanaHgnurn OO”= 10 cm. KOHYCHWHI z y” aT-
podmaa alinaHMwmparn Kyuympma Oypyak Tesnuru toe>00l yN aTpodmaa
anaHuWngary HUcbuii Gypuak Te3nUrum cor, KOHYCHUHI abcontoT 6ypuak
Tesnurn (00 Ba abcontOT Oypyak Te3NaHWMLWKM €3 aHLYTaHCUH.

XaBcb: <®w= 4n pag/c, cor = 6,92 n pag/c, og = 8n pag/c, bin Bek-
Top OC 6yiina6 iyHanraH; ea= 27,68 n2paa/c2, ra— i ykaa napannen
MyHanraH.

19.6. OnguMHrn macana waptnapura kKypa “ysranyesum koHyc C Ba D
HY~TaNapuHUHI Te3NUrM Ba Te3NaHWLWMN aHUKAHCKH.

XKasc6: vc= 0, vD= 805 cm/c, vD BekTOp X yeaa napannen iiyHan-
raH; wc = 320 n2cm/c2, wc Bektop Oyz Tekucamrmga OC ra nepneHam-

Kynsp MyHanraH. D HyKTa Te3NaHULIWHWHT NPOeKUMsnapu:
wDy = — 480nZxm/c2, wDz = — 160]/13a2cm/c2.

19.7. Yumparn 6ypuarn a2= 45° 6ynrad Il KoHyc, yumparn 6yp-
yaru = 90° 6ynraH | "y3raiMac KOHYCHUHI WYKM TOMOHMAA CUpraH-
mMail gymanangu. KysranyBuum KOHYCHWHI GanaHgnuru OOy = 100 cMm. Kys-
rafyBun KOHYC acOCUHWMHI Mapkasugarn O Hy”Ta 0,5 ¢ ga alinaHa u4wu3a-
an. 1l KOHYCHUHT Z atpogmparn Kyumpma, OOXx yu, aTpogmparm Huc-
Owin "“apakaTnapu 6ypuyak Te3nMKNapu Ba abconT Oypyak Te3nuru, Ly-
HUHT4EeK, YHUHI abconoT 6Gypyak Te3NaHMLM aHWKNaHCUWH.

XaBob: oe = 45 pag/c, coB BekTOp T yu 6yinab WyHanraH: cor =
7,39n pag/c, BekTop OOT yu 6yinab iyHanraH, cm = 451 paa/c, toa
BekTop OM?2 y” 6yiinab iyHanraH, ra= 11,3n2paa/c2, ea BEKTOP /i yu,
byiinab iyHanraH.

19.8. OngunHrn macana waptinapura Kypa ny3ranyBuu KOHYCHUHI Owu
Mr Ba MT HyuTanapuHWHI Te3WKNapyu Ba Te3NaHULNapu aHWKNaHCUH.

XKaBo6: v0l= 153,2 n cm/c, 17=306,4 n cm/c; vm, BekTtopnap Ox yu-

19.7- macanara 19.9- macanara
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HUHT MaH(WA WyHanuwmra napannen iyHanraH; v2= 0, wl = 612,8 n2
cm/c2, w Ol Bektop Or gaH Oz ra yTKasunraH nepneHankynap 6yinnab
MyHanraH; M L HyKTa Te3NaHULIUHWMHT NPOeKUMUNapu:

wly = — 362 n2cm/c2,
wl2 = — 865 n2cm/c2, w2—1225n2cm/c2, w2
BekTop 00,M 2 Tekucaurnga étagn Ba OM2 ra nepneHguKynsp iyHanraH.

19.9. Pagnycu R = 4173 cm 6ynraH Auck Kysraamac O Hy”Ta aTpo-
thmaa ainnaHm6, yumgarm Gypuarn 60° ra TeHr 6ynraH KysraiMac KOHYC
ycTuga rungumpangu. JUCKHUHT y3 cUMMeTpus YMH aTtpoduja ainaHuim-
farn 6ypyak Te3nuru TOMWACUH; [AUCK A HYKTACUHWUMT Te3naHuLwu
MUKLOP XuxatgaH ysrapmac 6ynnb, 48 cm/c2 ra TeHr.

XaBo6: w= 2 pagl/c.

19.10. XKucm Kysranmac Hykya aTtpodumpa xapakaT uwnagu. bupop
nataa yHWHr 6ypyak Te3nuru, KoopauHaTa yunapuaaru npoekuusnapm
Y 3, ¥5, ]°7 ra TeHr 6ynraH BekTop 6unan wudoganaHagn. Ly naint-
[a XUCMHUHI KoopauHaTanapH Y 12, Y 20, Y 28 6ynraH Hy” TaCUHWHT
V Te3/IMrn TOMWUICKH.

XaBo6: n — 0.

m 19.11. KoHyc waknugarn TUWAW TUNAMPAK ACCU TasHY LIeCTepHAHU
6vp MuHyTAa 6Gew MapTa ainaHub uuuaaW; KOHYC LWaknuparn ruagupax
VKW TasgHY wecTepHAHHHT TEOMETPUK YKM OuNaH YHWHT Mapkasuja Kecw-
waan. Arap TasHY LWeCcTepHs paguycy ruagupak paguycumpaH WKKW Map-
Ta "katTa: R = 2r 6ynca, puaaMpakHWHT Y3 YuUH aTpoduia ainaHuL
Oypyak Te3nMrum cor Ba OHWIA YK aTpodupa amnaHuwmn 6Gypyak Te3nuru
aHUKNAHCUH.

XaBob6: oor = 1,047 paag/c, o= 0,907 pag/c.

19.12. XXUCMHUHT 6ypyak Te3nurum = 7 pag/c; LWy nanTga YHUHP
OHUWIA YKM Ky3ranmac KOOp,EI,VIHaEa yTyrapu 6unaH a,p,7 YyTKup Oypuak-
nap Tawkua uunagu: cosa = —, cosy = — LWy naiATga xkucemparu

meTpnap 6unaH udoganaHraH KoopauHatanapH 0,2,0 OynraH Hy~TaHWHT
vV Te3nurn Ba Oy TE3NMKHUHI KOOPAMHATa yufapugarn npoekuusnapu vx,
Cy, vz, WYHUHTAEK, MasKyp Hy”~TagaH oOHuiA yBgada O6ynraH d macoda
TOMWICKH.
Xagob: vx = — 12 m/c, ¢y = 0, vz = 4 m/c;
v= 12,65 m/c, d= 1,82 m.

19.11-macanara
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19.13. Arap xucm YWO,0,2) HyKTacu Te3MIUHUHT >XUCM 6unaH
6ornaHraH KoopfuHata yunapujaru npoekuusnapu v = 1 wm/c, vyi =
= 2 Mm/c, vzl = o bynca, TM20, 1, 2) Hy"Ta TE3NUTMHWUHI WAyHanuwu 3ca
KOOp,qVIHaTa yqnapm 6unaH Tawkua ~uaraH 6ypyaknapHUHT KOCUHYCnapu:

—————— + = ----—--6|/|naH ngoganaHca, XXUCM OHWUIA  YKU TeHrNamanapu

Ba Oypuyak Te3}'II/IFVIHI/IHF MLUYOPKX 10 TOMWUICKH.

XKaBo6: x + 2y = 0, 3x+ z= 0, o= 3,2 paa/c.

19.14. OA kpuBowWWNra 3pKWH YPHATUATaH KOHYCCUMOH TWULLIAW puUn-
Avpak, Lysraimac TULLIAW KOHYCCMMOH acoc ycTuaa tomanaingu. Kysran-
mac OjO yk aTpodmpaa arinaHaétraH OA KPMBOLIWMHWHI Bypyak Te3nuk
Ba 6Gypuyak TesnaHuWwy (YNapHWHT IyHanuwnapyu pacmga KypcaTunaras)
Kuiimatnapu moc paeuwfa 0 Ba €0 ra TeHr. KOmanaétraH pungmpakHuUHT
to 6ypyak Te3nuru Ba r 6Oypyak Te3faHWLWWN aHWKIAHCKH.

Xapob6: en= M- en e= —L—er+ ctg ae2, 6yHga ex— O Hyk-

Sina Sina
TagaH C HykTara lyHanraH 6upnuk BekTop, e2 aca OAC Tekucaurura
NnepneHANKYNap paBuLIAA YKyBUYMra TOMOH WyHanraH GUPAMK BEKTOP.

19.15. OnguvHrn MacanaHWHr wapTaapuM acocuga uysraimac KoHyc
aCOCUMHUHI paguycuHn R ra TeHr pge6, C Ba B Hy” TanapHWHI Te3NaHWULL-
flapy aHUKaHCUH.

Ba e4 moc pasuwga OC Ba OB Typpu umsmknapra nepneHaukynsp 6ynuo,
paem Tekucaurmaa ETyBuMm 6UpPAMK BekTopnap (MKKana O6uUpPAMK BeKTOp
XaM HKppura nyHanras).

20-8. das3oBUH opueHTMpnaw; JWNepHUHI KWHeMaTuK ¢opMmynanapu Ba
YNapHUHI MofuduKauuanapu; akconanap

20.1. Yali®anaéTraH Kemaga CYHbMIA TFOPWM30HTan MaligoH4ya ocma
KapfaH épJamufa BYXYArs Kentupunagu. Tallku XanuaHwnr yxaiinaHuw
VKW KEMaHWHI 6yiinama ykura napanfen; TalKu XankaHUHr 6ypuan
Oypuarn p opkanu 6enrunaHagun (6opT yaintanuw 6ypuaru). Wukmu pam-
KaHUHT 6ypunnw 6ypyarm a 6unaH 6enrunaHagu. "“anuanapHu opueHTUp-
nalwl yyyH yuTa KOOpAMHaTanap CcucTemMacu KuapuTuiagn: Kema 6unaH
6ornaHraH &nE cuctema (= y» — yHr 6optra TOMOH, T Y™ — KeMaHWHT

n

20.1- macanara
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Tymwypura, t Yk aca nanybara nepneHgukynsp); Tawku “an”a 6unaH
6ornaHraH xXk &l cuctema (yt yy i] yK; 6unaH ycTma-ycT Tywagm);
MYKM xan”a 6unaH 6opnaHraH xyr cuctema (X yu Xr yk 6unaH ycTma-
yCcT Tywaaun). bypuyaknap xucobnaHaguraH mycbat HyHanuwnap pacMjaH
KypuHagn; a — p = 0 6ynraHupa x;aMmma Xxucob cuctemacu 6up- Gupura
yCTMa-yCcT Tywaan. WMukm ocma XankaHUHI Kemara HucbataH OpueHTa-
umsicn (Teruwnm RyHanxmpyBuM KOCUHYCNapu) aHW MaHCUH.

XaBob6:
1 ] t
X axBP 0 — sinfi
y sina sin® cosa sina cosp
2 cosa sinf} —*ina cosa cosfi
20.2. OnguHrn macanaga 6aéH aTuaram ocMa KapgaHHW UKKUHYM yCyn-

fa ypHaTMwaa Taw”™M XanKaHWHT aifaHuw YKU  KeMaHUHT  KyHAanaHr
yuura napannen uunub onuHrad. Ly ycynparm ocuwga kKema 6unaH 6op-
NaHraH £ yK TaW W Xa/IKaHUHT XX aifaHuw yuu 6unaH Moc  Tywagu,
MUKW ~an”aHuHT y alinaHuw yiyi aca Taw”™M 3"aiua 6unaH mycTakam

OVPVKTUPUATAH YY yb;ka MOC Kenagu. OHAW Talluy XanKaHWHT Bypuam
bypuyarn (KemaHuWHIr y3yHacura uYailkanuw 6ypyarn) HM a 6unaH, WYKK
Xanka 6ypuauiu Gypuyaru aca p opkanu 6enrunaHagu. Muku ocma xan-
A\aHMHr Kemara HucbHaTaH OpPUEHTAHUSCU aHUaHCWH.

XaBob
1 6 4 1 C
X cosfi sina sinfS —cosa sinfi
Y 0 cosa sina
e sin p -sina cosp cosa cos[5
20.3. burta Kysranmae O Hy” Tara ara OynraH KaTruy >KUCMHWUHT

Aonatu DWNEpHUMHTr yuyTa Gypuaknapu O6unaH aHuKNaHagu: ¢ npeueccus
bypuarn, O HyTauma Gypyaru Ba @ cod ainaHuw 6Gypyarn (pacmra Ka-
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paHr). OXyz KysranyBuu CaHOL, CHCTEMACHHWHI yHanTWpyBUYM KOCUHYC-
Napy  aHWKNaHCUH,

XKaBob:
1 A 3
X cosip cos0 cosgp — sin\p sirup simp cos0 co6g -f- cosip g — sin0 colid
y — cosipeosOsincp—s3wcobd  —SimpCcoso sl ¢ -j- COBAPCO3p sin0 sing
r Q8psin0 sintpsinG [e020)]

20.4. Qiinep OGYypyYaKNapuUHWHI y3rapull Te3NUrUHWM 6GuaraH  xonga
XUCMHUHT 6ypuak Te3nuru xamga YHuHr OTJE kysranmac Ba OXxyz
Ky3ranyBuu KoopAuHaTanap cucTemacu y~apuarv npoekuusnapu — auily-
NaHCHH.

Xago6. w= |/" ~2 j @ _j_¢2 j_2r{;dcosG,

0. = sino costp— Gsirnp,

(0" = ¢dsin 0sin 4 + 0cosif;

cE= ¢ cos O -f

o= —fpsin Ocosy -f Gsin¢gp, 10 = ipsinG sincp -f 0 cosrp,

ar= 4cos0+ dq.

20.5. CaMONETHWHr aiinaHMa XapakaTMHW aHTyTaw Y4dyH y 6unaH
Cxyr opToroHan KOOpAWHaTanap cucTemacuHu 6ornab, x y“Hu camonért
yKU 6yiinab KyhpyrupgaH yvyBuH KabuHacura TOMOH HYHanTuMpHnagu, y
YL, CamMONETHWHI CUMMETPUS TEKUCAUTMAA ONHHAAW, Z YKUM 3ca KaHoT
6ylinab ydyBumra HucbaTaH YHr TOMOHra WyHantupunagn (C — camonér-
HUHT OrMpAuK Mapkasu). CamOnNETHWUHT rlE cuctemara HucbataH 6yp-
yak cumkuwnapn (| — ropusoHTan yK; CAMONETHUHI Kypcu RyHanuwmaa,
) — BepTMKan touopura, £— ropusoHTtan yi* aca | Ba r| yiyiapra nep-
NeHAUKyNap) pacmpa KypcaTunaraHgek, camonér-6ypyaknapu: ip— Oruii
6ypyarn, 0 TaHrax 6ypuarn Ba (O — KpeH Oypyaknapu 6uiaH aHLyTaHa-

10-2145 145

www.Orbita.Uz kutubxonas:.


http://www.Orbita.Uz

on. Camonért (Cxyz xmcob cuctemacm) HUHr Cb)b YYEK/IHKKA HUcHa-
TaH OpUEHTALMAM aHLIYraHCUH.

XKaeob:
1 L] Z
X coslp OO0 sin0 — simpcosO
y sinip sincp — cos"ip sin0 cos<p <josO coscp cosip sing) + simp sin0 cosfp
z simpcoad + cosip sin0 simp — cos0 sing cosij)coss — simp sin0 BT

20.6. CamOnét- 6ypyaknapuHUHT y3rapuwl Te3NurmHu 6uaraH "~onga,
camonér Oypuyak Te3nMruHMHr Cxyr Ba Cgrjf KoopguHatanap cucTema-
napu y~“napuparu npoekumsanapu adwyraHcuH (OnguHru macanara 6Gepun-
raH pacmra “apaHr).

XKaBob:

cor= 1)sin0+ ®, co = <hcos0cobth+ 03T,
a&r = — \pcosOsfr™+ 0coap;

= ¢ cos\|) cosO + 0simp,

hsin0 + 13,

coj = — ¢psimp cos0 + O cosip.

20.7. KemaHuWHI Kypcgaru “apakaTu 6ap”apopiurMHu Ba uYaianuiu-
HW TEeKWUPpUIL Y4yH Kema-bypuaknapu kuputunagn: " — audgepent,
9 — KpeH Ba () — oruw 6ypyaknapu; CXyr CcaHOK CUCTeMacu Kemara
KaTTuy umnmb 6ornaHraH, C— KEMaHWHI OrUpAMK Mapkasu, Xx y~—
uyiipyagaH Tymwy”™ka, y y”~— uvan 6opTra WyHanraH, 2— nanyb6ara
nepneHgukynsp; C1r)C koopanHaTanap cucTemMacuM KeMaHWHr Kypcura
HucbataH opueHTMpnaHagn: | yk,— BepTukan, | ropusoHTan yu— Kypc
6yiinab, r| ropusoHTan — KypcgaH dvanra tomom (pacmga A. H. Kpu-
NOB TOMOHMAAH KMPWUTUAraH yiyiap cuctemacy TacBupnaHraH). KemaHWHT
Cxyr koopauHata yuynapuHuHr Cgr|£ y4déknukka HucbaTaH OpueHTauus-
CU aTUYTaHCUH.

»KaBo6:

1 5 y £
X cos ipcos @+ sinipsin6sing cos6sind —sinmpcos ¢+ cos ipsin 0sin ¢
y —cosipsin ¢+ cos Ocos sinipsin ¢ + cos ip sin 0 cos ¢

-j-sin ip sin o sincp

r sin mpcos 0 —sin0 cos ipcos 0

20.8. Kema — bypuaknapuHVHI y3rapuil Te3NUKAapuHu 6unrad  Xph-
fa kema 6ypyak Te3nuruHuHr Cxyr Ba CeT]£ caHoO™ cucTemacu Yy”"na-
pugary npoekuusnapM avuwnaHcuH (ONAMHIM Macanara 6GepuniraH pacmra
KapaHr).
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20.7 Ba 20.8-macanara 20.9- kacanara 20.10- macanara

YKaBob:
oor = ijjcos 0sin ¢ = 0cos &, (0*= 0cos\)+ cpsinpcosO0,
o = 'thcos 0cos h— Osin , con= 4 — ¢haT 0,
or= —4sin0+ o, © = — 0sin4 + @cos3cos 0

20.9. M Hy”~Ta (camONéT, KeMaHWHr OrupAnK mapkasu) R*] paguyc-

M wap cugatuga Kabyn KuanHaguraH Ep cupTu 6yitnab  x“apakaTnaHa-
OV; HYK;Ta TE3/IMTVHUHT LWApKWiA Ty3yBUWCH VE ra, wuMMonuii Ty3yBuuch

VN ra TeHr. M HyKTa XONaTMHWUHT (O KEHrAUry Ba X Y3CKAUIU Y3rapwu-

LUMHWHT Te3UrY aHUKNaHCUH.
vN T Vg
Xaso6: = ----- > n= - — Ba W,, HUWHr MycbaT KwuiimaTna-
R Ny
pvga ¢ Ty3yBuM rapbra TOMOH, $ Ty3yBuM aca XKaHyouii KyT6aaH
N'umonnii ©ytéra TomMoH EpHMHr SN ainaHuw yku 6yiinab nyHanrad.
20.10. Xucmnap (camonéTnap, paketanap, Kemanap) Ba ynapra yp-
HaTuaraH ac6o6napHUHr Ep cupTura SKUH XXOMgarn xapakaTuHu ypra-
HAW YYyH XapakaTnaHyBuuM KoopawuHaTanap yué™nurn — Lapby yuyé™nu-
rm Kuputunagw. r £ Oap6y y4éunuruHu reorpauk opueHTMpnawiga
C rOpu3oHTan yuHu — wap”™a, r) ropusoHTan y”"Hu— wumonra, £ yu-
HW — BepTMKan to"opura MHyHantupunagH. Arap OS S yuéMunk yun
(O Hy”Tacu) HWHI Epra HucbaTaH Te3nnru npoekumsnapm = VvE, ut] =
=--vN, vA~ 0 b6ynca, wy y4yé nkK 6ypyak Te3UrMHWHT 1, 1), £ -
napaaru npoekuMsanapu aHUKNaHCUH; EPHUHr alinaHuw 6ypyak Te3nuru
U ra TeHr, EpHuUHr pagmycnm — R.

VN
XKaBo6: co, = — ) = - i

* By epgfa Ba bOyHAaH KeliH EpHUHI ~MCUAMLIMHKU ~rcobra onmMainmMms.
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2[3eHnNT]

[ npsn
THlIVOY] (upan]
i n Afwuw/
TpaekTopusHUHr OXy
FOPU3OHT &1 T EKUC/ILL O wa
npoeLy nacu Kucosy +"_ Lwapy
20.11-macanara 20.12- macanara

20.11. Oxyz [Oapby y4yé™nuru, onguHrn macanagarumgek Ep cuptu-
ra reorpauk opueHTMpnaHMmacgaH, 6anky y4yéunmkK acoCMHWHI Epra Huc-
6aTtaH TpaekTopuacu 6yiinab: X y”™— ropmsoHTan pasuwga Yy4ékaumk O
(camMONéT, KemaHWHI OrMpAMK Mapkasu) y4YMHUHr Epra HucbataH v Tes-
nuru 6yinnab, y yK; ropM3oHTan paBuLIAa X y”~aaH danra, z Yyl aca Bep-
TUKaNn tokpp.Mra iyHantupunagn. Arap O HYKTaHWHT TE3/UIM V ra TeHr,
XapakaTnaHuw Kypcu aca Tp 6ypyak (Lummonra TOMOH MHyHanuw 6unaH O
HyuTa HuCOMiA Te3nurn opacuparu 6ypyak) opkann aHuknaHca, Oxyz yu-
MyWK 6ypyak Te3NUTMHUHT MPOEKLMANapy aHLWYraHCKH.

XKaBo6: ax = U cos qcos \li; aoy — U cos dsin m-} v/R\

or= (U-j- X)sing+ = Usin g+ olp.

by epga, R, U, ¢ Ba X 20.9, 20.10-macananapga KMpUTWAraH Kuiimar-
napHu onagW, p 3ca— TPaEeKTOPUSHUHI reofe3nK 3rpuanK paguycu
(b< 0 pa p>0,rp>0 xpnga p < 0).

20.12. Ox°y°r° [ap6y yué™nuru EpHuHT cupTuga “yihmgarnya opueH-
TMpnaHraH: x° y* — O HyKTaHuWHI V abconwT Te3nurn 6yinab (y Ep
cupTn Oyina6 xapakaTnaHagu fe6 kapanagu). YO ropusoHTan YyKHUM — X°,
yBAaH yYanra, 2° y™ BepTukan NyHantmpunagn. Arap O HykTaHuHr Ep-
ra HucbaTaH TE3NUTMHUHI Tawkun 3tyeBumnapu VE Ba VN ra TeHr 6ynca,

Ox°y°z° Y4Y8KNMK Oypyak TE3NUTMHUHT MNPOEKUMANapy aHLIYraHCuH.
Xago6: (ox,= 0, coo= —, oor,= (U+ X)sing+ 0, 6y epga R
U, ¢ Ba A 20.9, 20.10-macananapfga KUpUTWATaH KuimaTnapra ara.

V—V {VE+ RUcosd)2+ v2 Ba tg0= - ——momememmv .
t » ‘ g IE+ Rwu cos

20.13. MyHanuw rupockonyu ocMa KapfaHda ypHaTWuaAraH. X, yr zx
KoopAuHaTanap cuctemMacu TaHWM pamka (YHUHr ainaHuw  yuu— BepTu-
Kan) 6unaH 60rnaHraH, Xyz CMCTEMa WYKM pamka (YHWUHT X ainaHuw
yAU—ropu3oHTan) 6unaH MaxkamnaHraH. W4ku paMKaHWUHT z yKu 6up
Ba’TAa TMPOCKOMHUHI cOp aiinaHuw y~m Xamaup.

1 TawKn pamMKaHWHT (YT YUHWHT) Oypuanwn  MepuguaH TeKUCInrn
(ti £ Tekncnuk) gaH ccat cTpenkacu MyHanuwm 6yinab xmcobnaHub, a
bypyak 6unaH adwyraHagu, Z YUHWHI TOPWU3OHTAAH KyTapuauiiy 3aca p
bypyak OunaH aHwyraHagn Ae6, rMPOCKON ainaHuw Yyiyi z HWUHT reo-
rpaguk OpuveHTUpAaHraH yiyiapra HucbataH (20.10-macanara Ka-
paHr) opueHTauuscu TOMWACWUH. 2) rupockon unmHraH O Hy”TaHu Epra
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TjiwHON)

XM ihwaph °y

28.13- macanara 20.14-macanara

HUcbaTaH Kysranmac “ucobnab, xyz y4yéuivmk ainaHuwH 6ypyak Tes-
NUTVMHUHT X, Y, Z yTyapgaru Mpoekuusanapy aHWKNaHCUH.

XKaBob6: 1) C

sina cos p cosacosp jsinP

2) ® = P—Ucos¢sina, @ = acosp+ U (cos¢ cosa sinp —a

— sin pcosp), (or= asinp+ Y (cosdcosacosp-fsindsinP), 6yHaa
U —Ep ainaHUWNHUHIOYpYaK Te3Nuru, §— XOMHUHT KEeHruru.

20.14. OnguHrn MacanaHuWHr  WapTtinapura acocaH oOcuw  Hy” Tacu
TE3MIUHWHT LWMMONWIA Ba Lap™mid Ty3yBuHnapu moc pasuwpa vN Ba VE

ra TeHr GynraHga Xyz YYEKNUK ainaHuim 6ypuyak Te3NUTMHUHT MpoeK-
LMSNapyu aHLWyraHCUH.

XaBo6: tox= P— U+ vE \quns'ml "N _cosa, o, :
R cos &b R y

acosp+ U * (cos ¢pcosa sin p— sin ¢ cos P) —
R cos @

------ —sinasinp, co,= a sinp+ [U +
R r v

+ sin sin P),
6y epga R — EpHuUHI paguycm.
20.15. J)KuCMHUWHI Ky3ranamac Hy”Ta artpodwuparn xapakatm Qiinep

Gypuyaknapu: o m 4/, & =¥ - 1 0= s 6unaH 6epunraH. Kysran-

I(cos b cosa cosp -f-
Rcosg / ( i P

Mac X, Yy, Z yKnapra Huc6aTaH Oypuyak Te3/IMK roforpauHn  UnsyBum
HY~TaHUHI KOOPAWHATanapH, XUCMHUHI 6ypuyak Te3nuru Ba Gypuak Tes-
NaHWLLIW aHWUKNAHCUH.

XKaBob6: x —co?= 2Y 3 cos2t, y —oo*'= — 2Y3 sin2t, z =
>=up= 0, o= 2¥Y 3 paglc, a= 4Y 3 pag/c"
20.16. ArpunnkK paguyCcUHUHI ypTada UuiAMatm 5™ raTeHréyn-

raH ropusoHTan Nynga rUNAUPOBYM; BaroH TaWLW TUNGUPATMHUHT  Ly3-
ranMac Ba KysraflyBul akcoufiapy TOMWICUH; BaroH TrUAAVMpParvHUHT
paguycu 0,25 M, penbcnap opacugaru macoda 0,8 M.
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*L,.
20.16- macanara

Vo> Pungupak BaroH 6wnaH 6upra MynHWHT 3rpwivuk mapkasujaH yTraH Bep-
Tvkan Or 5\ aTpodmaa Ba BaroHra Huc6ataH AB i aTpodmpa ailinaHagun, sbHU 1My3-
ranvac O Hy”~Ta aTpocuia ainnaHagu.

XKaBo6: K,y3panmac akcoup— yku Or y~ura Typpu KenyBuM Ba Yuu-
parm 6ypuarm a = 2arctg 21,6 = 174°42' ra TeHr 6ynraH KOHYC,
Ky3ranyBum akcomg— y™m AB Ba yumgarum Oypuaru 5= 2arctg
0,0463 = 5° 18' 6ynraH KOHYyC.

20.17. XXUCMHUMHI Ky3ranamac Hy”Ta aTtpoduparn xapakatu 3diinep
Oypuaknapu épgamuga yihmparn TeHrnamanap 6unaH GepunraH: ¢ = nt,

= — + ant 0= —, a Ba N ysrapmac MH"\gopnap. >XHem Gypuyak
2 3
TE3NUrN Ba BGypuyak Te3NaHULWIMHWHF Ky3ranamac yTyrapfars npoekuusnapu

aHWKNaHcWH. LUYHUHrAeK, a napaMeTpHWUHT LWyHAal uuiiMati KypcaTun-
CUHKH, GYHAa >XMCMHWUHT Kys3ranmac akcougu OXy TeKUCnuru GyncuH.

>aBo6: o = n”™ 3 cosant, 0= ——— sinant, @ =
X 2 y 2
/ 1\ an2y 3 ,
= «lat+ty); = 3 smant’
__an V 3 cosan”
y 2
@“ J;a=—1,

20.18. XXUCMHUHT “~oNnaTUHU aHuKnainguraH ditnep 6ypuyaknapu Ky-
nngarn “oHyH (perynsp npeueccus):

4 = Y0+ nl> 6= eo. = no+ n4
byinua ysrapagn, 6y epga 40, 0Q ®0— 6ypyaknapHWHI GOLINAHTNY KWiA-
MaTnapH, X Ba N2—Ternwnm 6Gypyak TesnmMkKnapra Moc KenyByu ysrapmac
connapra TeHr. XXUCMHUHI  6Gypuyak Te3nuru, Kysranmac Ba Ly3ranyBuu
akcouanap aHWKIaHCUH.
XKaBo6: w= Y n\+ n\+ 2run2cos 0Q Kysraamac akcoug— yumja-

rv Bypuyarn 2 arc sin - s—(31, yKu £ 6yniraH €2+ T -------om mocoooeee- — S'=
L > (n,,COS00 + /1,)2
= 0 [oupaBuii KOHYyC; “y3panyBuum akcouf— yuyugaru 6ypuaru
. /2 sin 0 sine,, .
-2arcsin —, YKW 'z 6ynraH xr + yﬁ——,qompasvn
co (nlcos0-(- n2)2

KOHyC.
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VIl BOB
HYKTAHVHIT MYPAKKAB XAPAKATU

21-8. HYKTaHUHI XapakaT TeHrnamanapu

21.1. Xapakatn xr= 2cos(nt + #/2), x2— 3cos(nt+ f) TeHrnama-
nap 6unaH ndofanaHyBuM WKKWTA FapMOHWK TebpaHWLINApHUHT
WnaaH Xocun BynraH HYKTaHWHT TYrpu UuM3MXAM XapakaTu TeHriamacu
aHUXNIAHCWH.

XaBo6: x = Y~13 cos (nt + a), 6yHaa a = arctg 2/3 = 33° 40"

21.2. E3n6 onyBuM mocnamaHuHr 6apabaHu o0 6ypyak Te3nuk GunaH
O6up Tekuc ainaHagn. BapabaHHWMHT paguycu . Y3uésap, BepTuKan My-
Hanmwga y — a sinco™ XOHYH 6unaH XapakatnaHyBuu fetanb 6unaH 6up-
nawtupmnradH. Kpros neHtaga nepo €3m6 onraH arpu UYMW HUHT  TEHT-
namacu TOMWUICKH.

XKaBob\ y = asin?—
Qo r

21.3. AlinaHyBuYM KpaHHMHI 0,02 yx atpodumpa coj ysrapmac 6yp-
Yyak Te3nuK 6unaH alinaHuwunga A 0K B 6apabaHra ydanraH KkaHaT ép-
Jamuga toopura Kytapunagu. r paguycnm B 6apabaH co2 ysrapmac 6yp-
Yak Te3nuK 6unaH arnaHagn. Arap KpaHHWHI Xynouu d ra TeHr 6ynca,
IOKHWUHI abCoMOT XapakaTu TPaeKTOpPUACKH aHWXNAaHCUH.

XXaBo6: TeHrnamacm x —dcos—, y = ds'm—=~ 6ynraH  BUHT

uymsurn, X yx OJ1  ¥YX Ba IOKHWHI 60LUMaHrM4Y XonaTtu opxann yTaau,
2 yX KpPaHHUHTI ainaHuw yxu 6yiinab toxopura HyHanraH.

21.4. HOKHM KyTapuwl Ba KpaiiHW CUMDKUTULL MeXaHW3MIapUHUHT ULL-
NapvHW 6upnawTvprwaa A K FOpuU30oHTan Ba BepTuKan WyHanuwnapja
cumkmingn. 1= 0,5 ™M paguycnm B 6apabaHra ypanraH KaHaT BOCMTacu-
fa A oK ywnab Typunagu. B 6apabaH uvwra Tywwumpuavwunga v = 24
pag/c 6ypuyak Te3nuk 6unaH ainaHagu. KpaH ropusoHTan iyHanuwga
v= 0,5 m/c poumwnin Te3nuk 6unaH CcumKuiign. Arap HOKHUHT 60LW-
NaHru4y KoopguHaTanapy x0= 10 M, yO= 6 M 6ynca, YHUHr a6conoT
TPAeKTOPUACU aHWUX/IaHCUH.

XaBo6-, y —-— — cor -f 10= 6,28x — 56,8.
%
T
21.2- macanara 21.3- Macaniara 21.4- macanara
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21.5- macanara 21.6- macanara

21.5. AlinaHyBun KpaHHuHr AB ctpenacu 0,02 yu artpogpuga to
Joumunii 6ypyak Te3nukK 6unaH alinaHagu. opu3oHTan cTpena 6yinab A
faH B ra TomoH, Tenexka VO y3rapmac Te3/IMK 6unaH xapakaTnaHajgw.
Arap 6ownaHrMy nawWtga Tenexka 0402 ykaa Gynca, YHUHr a6contoT
TPaeKTOPUSICU aHUXNAHCUH.

XKaBob6: Tpaektopus r——o) h — Apxumeg  cnupanugaH  mbopar,
O6yHOa ©— TeneXKaHWHr ainnanu <huaH xucobnaHraH macodacu, ¢—-
— KpaHHuHr o fii atpogmaa annaHmw 6ypuaru.

21.6. TebpaHma “apakaTHW E3UL YYYH XM3MaT KunaauraH ac606HWHT
neHtacm Ox yK WyHanuwmpa 2 m/c Te3nuk 6GunaH “~apakaT kunagu. Cy
YK 6yiinab TebpaHyBYM XXMCM fleHTaga 3HI KaTTa opguvHaTacn AB =
= 2,5 cm, y3yHaurn Ox C= 8 cm 6ynraH cuHycomga umsagn. CuHy-
COMAaHUHr 6 { HyYKTacu >XMUCMUUHT t — O nainTgarn ~onatura Typpu Ke-
nagn pe6 xmucobnab, xucm TebpaHMa “thaKaTUHWMHT TeHrnamacu TOMNwuA-
CUH.

Xaob:y = 2,5 sin (504 0 cm.

21.7. TpamBaii Tyrpu umMsMxIM TFOPU3OHTaN Myn yuyacTkacupa v ~
= 5 M/c y3rapmac Te3NMK 6unaH xapakaT Kunagw; Wy 6unaH 6up BakT-
fa, TpamBali Ky30BM peccopanapga amnautygacu a = 0,008 m Ba faspu
T — 0,5 c bynraH rapmMoHukK TebpaHma XapakaT Kunagu. Kysos orupauk

MapkasugaH Wyn nonotHocurada 6ynraH ypra-
ya macopa n — 1,5 m 6ynca, OrMpankK Mapka-
31 TPaeKTOPUACUHUHI  TeHrnamacu TOMW/ICKH.
t — 0 6ynraHga orvpaMK Mapkasu ypta Xonat-
fa Typagu Ba TebpaHuw Te3nuru wo”opura ny-
HanraH. OX YK rOpu30oHTan pasullja MOMA0THO
6yiina6 xaPakaT TomoHura, Oy YK 3ca opup-
UK MapKasuHWHI t — 0 naiTgary BasuAaTu op-
Kanu BepTukan tokopura WyHanTUPUICUH.

XKago6: y — 1,5+ 0,008 sin 0,8 AX.

21.8. TebpaHuw uvactoTacu 6up xun, ne-
KWH amMnauTyga Ba (asanapu xap Xun 6ynraH
y3apo0 TUK WKKUTa FapMOHMK TebpaHma xapa-
KaT XWnyBUM KYLIANOX MasTHUK yuyum Mypakkab
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21.11-macanara 21.12 - macanara

XapaKaTUHWHI TPAeKTOPUACKH TeHrnaMacy aHWKIaHCUH; KypcaTuaraH Te6-
paHuwNap TeHrnamanapu:
X = asin(o/ + a), y = bsin(o/ -f P).

XaBo6: el e cosb(a —p) = sin2(a — B)— annaunc.
a

21.9. Kyywano™ MasgTHUKHWHI y4yuM MKKWTA y3apo TUK X = asin2co/,
r/= asin co/ rapMOHMK TebpaHHLINAPHUHT UYLWWAUWK HaTuxacuga Jinuc-
CaXy LWaKIWHH 4mn3agn. TpaeKTopus TeHrnamacu TOMUJICUH.

XaBo6: dzx2= 472(a2—y2.

21.10. Temup iyn noesgn 36 Km/coaT Te3nuk 6GunaH TeKUC Xapa-
KaT "Mnagu; OXMPru BaroHra ocub KyWuaraH CUrHan poHapy KpPOHLUTENH-
JaH umumb ketagan. Arap oHapb epgaH 4,905 M 6GanaHanukga TypraH
6ynca, oHapb abcontoT “apakaTUHWHI TpaekTopusAcM Ba (oHapb epra
TYWIryHYa MOE3LHUHI 60cMb yTraH S WynM  aHWKMIAaHCWH; KOOpAuHaTta
yunapyu (QOHapHWHI GOLINaHrvy ypHuaaH yTkasunraH; OX YK; ropu3oHTan
Ba noesqg “apakatu TomoHura, Oy y” BepTukan paBuwga nactra
AyHanraH.

XaBo6: Beptukan vyiyra napa6ona; y = 0,049 %2, s= 10 m
(X, y — meTpnap, / — cekyHgnap “mcobuga).

21.11. M pe3ey x = asinco/ ”"OHyHra MyBOU" KyHAanaHr wun-
rapunama - EfaittanaHma  “apakaT “mnagu. Pe3eyHWHr abCconloT Tpaek-
TopusAcMHU Kecub yTyBuM O y” aTpodupa o 6ypuak Tesnurum 6unaH aii-
NaHyBYM AWCKKA HucbaTaH M pe3el YYMHUHI TPaeKTOPUSACKM TeHrnamacu
TOMUACUH.

XaBob: £2+ (i]—a/2)2= a2/4, paguycu a/2 ra TeHr, wmapkasm C
Hy”~Taga 6ynraH ainaHa (pacmra K;apasicuH).

21.12. bab3u ynyoB Ba OynyB ac6obnapmpa KypcaTKUYHM CypuLl
YUyH A Kuc.Mvfa pe3bbacuHUHI pagamu /rxMm, B kucmupa aca pesbba pa-
jamun /r2</r1 6ynraH BuHTra 3ra AB yTywH wu6opat AauddepeHumnan
BMHT “ynnaHunagn. A kucmm C Kysranmac raiikaga avnaHagu, B umc-
My aca D anemeHT opacuiaH ytagu. D anemeHT ailnaHma Xapakat uuna
onManfn Ba Kysranmac wkana 6yinnab cypunyBuMm KypcaTkuura 6upuUK-
TUpUAraH.

1 Arap a8 = 200, hx= 0,5 mm Ba h2= 0,4 mm 6ynca, yu mMaxoBu-
rm 1/a ~ucmra ainaHraHga KypCaTKUUYHWHI P\aH4a CYPWIHLUM aHWKIaHCUH
(termwnun wkana E guckka uumsmaraH). MKkana BUHT YHI €KW MKKanacu
AaM Yau BUHTNAp.
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21.13- macanara 21.14- macanara

2) Arap A uucmuga van, B “mcmmpga aca yHr pesbba ouwmnca, ac606-
HWHI KypcaTWLIWM KaHfai ysrapagu?

Xagob6: 1) s= T — 12 = 0,0005 mm;

2) s= — (hl+ 1y = 0,0045 wmwm.
n

21.13. PaHpanall CTaHOTMHUHI Te3MalTUPYBYM MEXaHU3MU WKKUTA
y3apo napannen O Ba O, Ban, OA kpueowwun Ba OtB kynucagan wubo-
pat. OA KpUBOLMMNHUHI yun OrB KynucaHWHI Kecuk u3m 6yinaé cup-
raHyBY¥ NON3yH 6wnaH LWapHup éppamupa OUPUKTUPUATAH. Y3YHAUTU T
oynraH OA KpuBOLIMMN 0 y3rapmac Oypuyak Te3nuK OunaH ainaHagu,
Bannap opacugarn mMacopa OOx= a. MMON3YHHUHI Kynuca apli™yacuparm
HUCOMIA XapakaTWMHUHT TeHrnamacu Ba Ky/lMCAHWHI aiilaHulW  TeHrnamacu
TOMUICUH.

Xao6: t=V di+ rr+ 2arccosmo/, tg@= —rsinmc—
a+ rcosomt

21.14. Pacmfa cxema Tap3uja KypcatuiaraH poTaTus [ABuratenga
KapTepra OVMPUKTUPWAraH UWAMHApNap Kaptep 6unaH 6upra BanHUHT O
XysranMac y"u atpotmpa ainnaHagunap, MOpLUEHNAPHWHT LWaTyHapu 3ca
Xysranmac OA KpuBOWWMHMHI A nanenun atpoduga annaHagunap. Liun-
NMHApNap ® 6ypyak Te3nuK 6GunaH ainaHca:
1) nopweHnapgarn B HyuTanapH'MHr abcontoT ~apakaTUHUHI TPaeKTopus-
cn Ba 2) B HyUTanapHWHI UUAUHApnapra HucbaTaH HWUCOMIA Xrpakatu-
HUHT Tapubuii TeHrnamacu KypcatuncuH. bBepunraH; OA = r Ba AB =
= |, Ox Ba Oy yknap BaJHUHI MapkasupaH 6GownaHagn. A= r// xypa
KUYMK MUKZOP Ae6 Kkabyn “WWHraH.

XaBo6: 1) X+ (y+ rf = /2— aiinaHa,

rr
2) £= /(1 — 4coaco/----— sin2col).

21.15. YTno”™ Temacmga Myannak; TypraH BepTONET (K Tawnangu
Ba LY MOMEHTHUHI y3uja ropu3oHTa/s cumpTra HucbataH a Oypuyak oc-
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TMaarn MyHanuwpga a0 Te3nuk 6GunaH xapakaTnaHa 6ownaingn. HKOKHMHE
BepTONETra HucbataH ~apakaT TeHrfamanapu Ba TPaeKTopuacKU TOMUACUH
(Hucbuin koopauHaTanap cuctemacu y~napu BEPTONETHUHT OFMPAUK Map-
KasugaH YHWHI TOPWU30HTan Kypcu Oyinab Ba BepTMKan nactra iyHan-
TUPUAraH).

XaBob6: xr= —vltcosa, yr= gt22 -f vQsina.
TpaekTopus — napabona:

22-§. HykTa Te3NUKNApPUHN XYW WL

22.1. Kema a0 Te3qMK OwnaH Typpu UM3MKAM “apakaT Kuiafu.
[eHrus cat™mgaH h 6anaHgnMkK Ba ywa Kypc 6unaH vx Te3nukga camo-
NET yumb 6opagu. CamonéthaaH TalfaHraH BuMMen Kemara TyLWULK
YUYH BUMMENHU rOpM30oHTan Oyiinya xucobnaHyBum K.aHgaih | macodaga
Tawnaw Kepak? [laBOHWHI BUMNen “apakaTura KypcataguraH “apliu-
aurm- “mcobra ONMHMACHH.

Xagob: 1= (px— v jnf
r e
22.2. OnguHrn macana camonét yuwa Te3nuk 6unaH Kema Xapakartu-
ra xapama-"apwu yum6 60paétraH \0n Yy4yH E€UYWUICKH.

XXagob: | = (px+ vO) j/IM T
rg
22.3. A Hy”TagaH yTaéTraH KemMa WyHa/MWIM Ba MUKAOPU Yy3rapmac
6ynraH v0 Te3nuMkK 6wunaH xapakaTnaHagu. Katep B Hy~tapgan KyHanu-
WM Ba MWUKAOPW y3rapmac OynraH i\ ra TeHr Te3nuK 6GunaH xapakaTna-
HMO KeMa 6unaH ydpawuwun yyyH, katep AB Tyrpm umsvk.K;a HucbataH
XaHgain (3 6ypyak ocTmfa XapakatnaHa 6ownawmu kKepak? AB um3uMk Ke-
Ma Kypcura TWUK HyHanuw 6unaH Ho 6ypyak Talwkua uunagu.

XaBob6: sinp = — cos 0.
" m

22.4. OnguHrn Macanafja Kema Ba KkaTep opacuparn pgactnabkm AB
mMacoa | ra TeHr; KaTepHUHr Kema 6unaH  ydypawuwura  Ke-
TaguraH T BaxT aHWXNAHCUH.

22.1- macanara 22.3- macanara 22.5- macanara
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sin p
‘osin *0+y B2 _ N«*2n ro cos (,0- p)

>XaBob: T —

I cost}0

vt cos (to —P)

22.5. AlinaHa cMM Y3HHUHr TekucaurHga O Ky3raamac LwapHupra
HucbaTaH © y3rapmac Oypuyak Te3nuK 6unaH aiinaHagn. By ainaHaHuHr
Xyaou wyHpaih R paguycnu, O wWwapHMpAaH YTyBuM Ly3sraamac ainaHa
6unaH Kecuwuw Hy~Tacm M KaHfai xapakaTtnaHagu?

XKaBo6: Kecuwuw HyuTtacy ailnaHanapHUHr “ap GMpMHU R ra TeHr
y3rapmac Te3nnK 6unaH ainnaHué uym’agH.

22.6. KemaKOB (xaHyOuii-iapk) KypcHAa a y3enra TeHr Tes3uk 6u-
naH 6opagwu, WYy Bakd-ga Madtagaru qnworep B (wapy) LWaMOnHH Kyp-
catagu. Kema Te3nuruHu a/2 ysenrava kamantupraHga gatorep CB (wu-
MONWIA-lIapL) WAaMONHH KypcaTagu.

LLIaMONMHMHT AyHanuwy Ba TE3/IMTU aHUKMAHCUH.

N30  KypCHUHI HOMM Kema KaiiCy TOMOHTa KeTaéTraHWHMW, LIAMOSIHUHT  HOMM
YHUHT b;alicn TOMOHAAH 3caéTraHuHW KypcaTagu.

XKago6: LumongaH; — y3en.

22.7. Wamon naitmga CamONETHUHI Y3 Te3UTMHW aHTYKoLW Y4YyH
Epga mabnym | ysyHamkgarn Tyrpu umsmn” 6enrunaHagn, 6y UU3WAHUHT
yunapu o ‘opufaH fxwun KypuHu6 Typuwn Kepak. BenrunaHraH Tyrpu
umsuy MyHanMWKM WaMon WyHanuwu 6unaH 6up Xxun  Gyanwnm - Kepak.
WY umsw” 6yiinab camMonét onguH wamon WyHanuwmga tlc gaBomuaa,
KeiiH Wwamonra kKapwu hyHanuwpa t2 ¢ gasommga yumb ytam. CamonéT-
HUHT Y3 Te31uruM v Ba Wamon Te3nurn V aHuKNaHcuH.

TywyHTupuw : CaMONETHUHI y3 Te3nuru fAeb6 caMONETHUHr “aBora HucbaTaH
OraH Tesnurura antTunagy.

>XaBob: un= = m/c,

22.8. LamMon naiTmga cCaMONETHUHT Y3 TE3NUTU U HU aHuWuiall  yyyH

epga, TomoHnapu BC = /1, CA = U, AB = /a meTp 6ynraH ABC yubyp-
yak nonuroH 6enruwnaHagu. MoOAWFOHHWHT >$gp 6UMP TOMOHUAA yuuw Ba’-
™ t2, t3 ¢ 6enrunaHraH. CamON&THWMHI y3 Te3AUrM vV (YHUHT MuWL-
Jopu ysrapmac fe6 dapas KWAMHCWMH) Ba LWaMon Te3nurm V. aHWKNaHCUH.
Macana rpapuk ycyn 6unaH e4micuH.

XaBob: NxTnépuiAi M Hy TagaH Teruwamya —, —, — ra TEHr Ba

nonuroHHUHr BC, CA Ba AB TOMOHNMapura napannen 6ynraH yyta Eek-
TOp yTKasunagun. CaMoNET Te3IUrN V HUHT MWUMGOpU LIy BekTopfap Y-
napufaH yTyBuMu ailnaHa paguycu 6unaH aHuknaHagu. Llamon Tesnurm
MO BekTOp OunaH aHUKNaHagw.

22.9. FopusoHTan iiynga 72 Km/coaT Te3nuWK 6unaH 6GopaéTtraH
TOMOGWAZArN MaccaXup KabuHaHWHT EH OiHacura TywraH émrup ToMuu-
CUHWHI BepTMKanra HucbataH 40° ra TeHr Oypyakka oOfraH TpaekTopus-
CUHU Ky3aTaau. BepTukan TywaértraH EMrup TOMUYMCUHWMHI abCconoT Tes-
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22.8- macanara 22.12- macanara

AUMU aHWyraHcuH. Tomun 6unaH oliHa opacugaru uw”anaHuw  xucobra
O/IMHMACKH.

YaBo6: v = ve = 23,8 wmlc.

tg 40°

22.10. [apé uuppo™napn napannen; “aiin™ A HyryagaH 4uumb, Kup-
poiyiapra TMK KypCc ONAM Ba >XyHaraHugaH 10 MUHYT KeWnH Hapuru
Kupro~ka 6opu6 etan. byHpa y, A HykTagaH [apEHUHr o”vmu Oyinab
xucobnaraHga 120 m nactgarn C nyyrtara KengH. A HyKTagaH YuMKuMO,
npposfa TMK 6ynraH AB Tyrpum umsmega &TyBuM B HyxTara Kenuuw
YUYH, Xaiimk; AB Typpu uusmxxa HucbaTaH “aHpaigmp 6ypuyak ocTmia
Ba 0™mMra xaPwm kypc onuwm kepak; 6y xonja Xanmx Hapuru xwup-
poxxa> 12,5 MuHyTAa etagu. [apé€ KeHraurn |, MallllywWHr cyBra HUc-
6ataH HWCOWIA Te3nurn u Ba fapé OKMMUHWHE Te3/ININ V aHUXJTAHCUH.

XXaBo6: I = 200 m, = 20 M/MUH, v = 12 M/MUH.

22.11. Kema 36|/T km/coaT Te3nuk 6unaH >xaHyb6ra xapab cys-
moBAa. WMKKMHUYM Kema >XaHyOH- Wwapxxa K,apab Kypc onmb, 36 km/coat
Te3nnkK 6unaH 6opmo”~pga. bupuHuM Kema nanybacupa TypraH KysaTyBuu
TOMOHWMAAH aHlWyraHaguraH WKKAHYM Kema Te3UTMHUHT WyHanuiim Ba
MWKAOPU TOMWUACUH.

XaBo6: vr — 36 Km/coaT Vvr WMMOAW- LIapXxa KyHanraH.

22.12. AB annuncorpag nuHeiikacu, O yk aTtpogmga o0 y3rapmac
bypyak Te3nuk 6unaH arinaHyBum OC cTep)XeHb 6wnaH xapakaTra Ken-
Tupunagn. byHaH Talkapu AXAUT MeXaHU3MHUWUT Y3U XaM WyHanTu-
pyBuunapu 6unaH 6upranukga O uMyx'ra OpKanum paem TeKucaurura TUK
yTaguraH yx artpodumaa o0 ra TeHr Gypyak Te3nuk 6unaH alinaHagu. OC
CTEpPXeHb OunnaH AXAUT MexaHu3M alinaHuLy Kapama- Xaplwu nyHanuwpga
cogup 6ynaan, fLe6 xucobnab nuHeika uxTuépuiAi M HyuTtacum abcontoT
Te3nmruin MA = | macoaHuHT (yHKUMACKM cudaTuga TOMUCUH.

Xaso6: vM= (AB — 21)an.

22. 13. OnguHrM Macana MKKana aiinaHuw xam 6uTTa HyHanuwfja co-
avp 6ynaguraH Xon Y4YyH eYu/ICUH.

XKaBo6: Vm Te3nMK M HYKTAHWHI XO0NaTura sopnux 3Mac Ba AB mo0
ra TeHr.

22.14. YaTTHUHIT  MapkKasfaH xouma PeryfaTopuHuHp  Lwapnapu
BEPTMKan yx aTpojuaa o= 10 pag/c Oypyak Te3NMK OGunaH ai-
NaHagu. MaluMHaHWHT Harpyskacu ysrapraHu Y4yH Lwapnap wy ykaaH
y3oxnawaan; 6y xonga wapnap GUPUKTUPUAraH CTepXEeHNapHUHT cTep-
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22.14- macanara 22.16- macanara

YXeHNap ocunraH yiyiap atpojuaa ainaHuw 6ypyak Te3nuru cox= 1,2 pag/c
faH nbopat. CTepXXeHNapHWUHr y3yHaurn /= 0,5 M, ynap ocunraH yI¥
nap opacugarn macoa 2e = 0,1 M. CTepXeHNapHUHI perynsaTop yum
6unaH xocun Kunrau Gypyaknapy a L= ar= a = 30° 6ynraH naiT y4yyH
LapnapHUHr abcontoT Te3NUrn TOMUIICKH.

XKaBob: v= 3,06 wmlc.

22.15. T'ngpaBnvk TypbuHaja, cyB WyHanTWpPyBYM annapatfaH aina-
HyBYUM uwWwuM pungupakka Ttywaan. Cye 3apb 6wunaH KUpMacimru yudyH
PUNAMPAKHUHT Kypaknapu LWyHAalk ypHaTUAraHKW, KupaguraH CyB 3appa-
CUHWHT HUCOMWIA Te3nnrm vr Kypakka ypuHma 6ynn6 iyHanagu. Kupaét-
raH CyB 3appacuMHuWHr abcontoT Te3nurn v = 15 m/c. ABCONIOT TesNuk-
HWHT Pungupak paguycu 6unaH ~ocun kmaraH Gypyarm a = 60°, Punaupak-
HUHT Bypyak Te3nuru n pag/c, CyB KupaguraH oW paguycm R = 2 M.
PungupakHuHr TauwH TypuHUZaru CyB 3appacuHWMHI (KMPUW nalitugaru)
HUCOWI TE3MUTN TOMWUICHKH.

XKaso6: vr = 10,06 m/c, (vr,"R) = 41°50/.

22.16. CyB 3appanapu TypbuHara W Te3NMK OunaH Kupagu. U Tesnuk
Ba 3appanap KupaguraH Hyk,Tafa poTopra yTkaswiaraH ypuHMma opacugarv
bypyak o ra TeHr. POTOpPHWHI Taw”u puvameTpu D, MwuHyTgaru aiina-
HUwnap coHun n. Cys TypbuHara 3ap6acu3 Kupuwwn yyyH (3appanapHuHI
HUCOWIA Teanurn 6GyHAaa Kypaknap Oyinab WyHanuwun Kepak) PoTop Ky-
parm 6unaH CYBHWHI KMpULI Hy/~Tacuparn ypuHma opacugarn j3 6ypyak
uaH4ya 6ynuLIn aHWKNAHCUH.

n 60 Usin a

¥aso6: tgp = --—--imemimmeeee-

60 ncos a—jxD n

22.17. Kynucanun mexaHH3mga OC KPUBOLLMMHWHI pPaem TeKucaurura
nepneHamkynap 6ynraH O y” aTpodupa TebpaHMwK HaTmxkacmga, A
nonsyH OC kpusowwmn 6yinnab cypunub, BepTukan K AyHanTupyBun-
napfa xapakaTtnaHyBun AB CTepXeHHW Xapakatra KenTupagu.
Macopa OK = | A nonsyHHuUHr OC kpuBowwunra HucbataH ~“apakaTu-
farn Te3NUrn KPUBOLIWMHWHI Gypuak Te3nuru o Ba ainaHuw Gypuaru ¢
(hyHKUMsiCKM cudatmga aHUKNaHCKH.

*
>Waso6: vr = f.@.ﬁ‘fﬁp_

cos @
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22.17- macanara 22.18- macanara

22.18. AB cnapHuK 6upop M HyKTacMHWHI abconlT Te3nurm TO-
nuncuH; cnapHuk O Ba O, yknapgarm OA Ba 0,/i KpuBOWWNNapHW Ty-
TalWTMpaan; PUNAMPaKNapHUHT paguycnapu 6up xun: R = 1 M; KpuBO-
WnNHUHT paguycnapn: OA = OxB = 0,5 M. OKunaxHuHr Te3nurn v0 —
= 20 m/c. N1 HykTaHuHr Tesnurn OA Ba 0,/i kpusowwunnap €& BepTu-
Kan €Ku ropusoHTan 6ynraH TYpT XOnaT Y4YyH aHWXMaHCWUH. Pungupak-
nap penbcnapja cupraHmain aymanangu.

XKao6: = 10 m/c, v2= 30 wm/c, va= vt— 22,36 wm/c.

12.19. Typpu um3uvkIM penbcha v Te3nnK 6unaH xapakaTtnaHyBYM Ba-
FrOHHWMHIT A Ba B pungupaknapu penbc 0Oyiinab cupraHmaidi gymanaigu.
Pungupa napHuwHr paguycnapyu [ ra, yxfiap opacugarn macoga d ra
TeHr. B pungupak 6unaH y3rapmaiiguraH xunm6 6ornaHraH KoOpAuHa-
Tanap cuctemMacura HucbataH A TrUNAMPaK MapKasUUWHE Te3NUrN  aHux-
NaHCUH.

XaBo6: Te3nuk— ra TeHr, AB ra nepneHguMKynsp Ba nactra iy-
T

HaJiraH.
22.20. MexaHu3m y3apo napannen ukkuta O Ba O, sannapgaH, OA

Kpusowwun Ba OyB kynucagaH mbopat; OA kpuBowunHuHr A yum 0,/i
Kynuca Kecuru 6yinab cupraHagu; BanfnapHUHT yxnapu opacugarn OOt
Macoa a ra TeHr, OA KpPWBOLIMMHUWHI y3yHAurn / ra TeHr, 6yHAa
1>- a mO Ban 0 fgoumuii Bypuyak Te3nuMK 6unaH ainnaHagu. K,ynngarunap
TonuncuH: 1) OXBafHUHT 6ypyak Te3nurm «x Ba A HyxTaHuUHr O,B Ky-
nucara HucbaTaH Hucbuin Tesaurm (ynap OX1 = s ysrapyBuMm MUKAOP
opxanu ndoganaHcuH); 2) 6y MUXJOPNapHUHI 3HT KaTTa Ba 3HI KUYMK

22.19- macanara 22,20- macanara
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uniimaTnapu; 3) KPWBOLUIUMHWUHE cor = ra Gynagurad “oflaTu TOMMWJICUH.

ek — "
XKapob6: ra 2\1H~131 !\
wr= — (A-fs-j-a(¢-f-s—a@j-1—s)@-f-s— /)

2s
2) ®iwax = ® ’ ®Imin = ® -7+ ’ max A Q) vrrain 0,

L—d L4a

3) OXBA-OiP 6ynraHga coj = .
22.21. PaHfanaw cTaHOrM MexaHuW3MuU TebpaHyBYM KYMCACUHUHT A

ToWwW TUWAK y3aTMa GunaH xapakatra Kkentupunagu; 6yysatmaD  Ba
E Tuwnu rungupaknapgadH wubopat.  E rungupakga A
TOWHWHI naney waknumgarn yuu 6op. TUWAW pungn-
paknapHuHr paguycnapy R = 0,1 wm, = 0,35 m,
(\A = 0,3 M, E TMwnn rungupakHuHr Ox y™n 6unaH
KynucaHuHr B TebpaHuw Mapkasu opacugarn macoda
OB = 0,7 M. Arap D Tuwnm pungmpak = 7 pagl/c
Oypuak Tesnukka ara 6ynca, KynucaHuHr OTFA Kecma
& BepTuMkan (t0”opurn Ba nacTkm ”onatnap), éku AB
Kynucara TUK (4an Ba YHr “onatnap) 6ynraH nait-
napgarn 6ypuak Te3nurn aHuknaHcuH. Oyea B Hy Tanap
ailHM 6up BepTMKanga >konnawiraH.
XaBo6: o = 0,6 paa/c, com= cop/ = 0, cow= 1,5
pag/c.
22.21- .macanara 22.22. KpuBowwn- Kynuca MexaHU3Mu ainaHyBuu
KYNUCAaCUHUHT  BypyaK Te3NUrn KPUBOLIMMHUHF TypTTa:
MKKWTA BepTMKan Ba WKKWUTA TrOPWU3OHTan .“onatnapyu Y4YyH aHUKIaHCWH;
a= 60 cm, 1—80 cM Ba KPMBOWMWMHUHI Oypyak Te3nurun A pag/c ra
TEeHr (22.20-macanara 6epuaraH pacMra KapaicHu).

XaBo6: coi = -y a pag/c,cou = coyv = 0,64 7 pag/c, cow = 49 pag/c.

22.23. AB WATYHHUWHT MKKNTA BEPTUKaA Ba UKKUTA FOPU30HTaN ~onatna-
pu y4yH poTaTWB [ABWraTeNb MOPLIEHWHUHT abCOMOT TE3NUTU aHLLYraHCWH;
Kpusowmn y3yHaurm OA = r= 0,08 ™M, wartyH y3yHaurnm AB = |=
= 0,24 ™, KapTep OunaH UWAWHAPHUHT 6ypuyak Te3nuru 404 pag/c
(21.14-macanara 6epunraH pacmra “apascuH).

XKaBob6: = 20,11 wm/c, Ow = 40,21 m/c, W = W/ = 33,51 wml/c.

22.24. Epra HucbataH M Hy”Ta Te3NUTMHWHT LWap~uii, Wnmonuii Ba
BEpPTMKaN Ty3yBumnapy MoC pasuwga ye, Vn, vh ra TeHr. bepunraH
namnTha HykgaHuWHr Ep cuptugaH 6anaHgamrn h ra TeHr, >XOMHWHI KeHr-
avrn o, EpHuHr pagmycn R, 6ypuak Tesnurm co. HykTta abconoT Tes-
JNINTVHWHE TY3YBUMApU aHLUYraHCUH.

XaBob:vx = VE+ (R+ h)owcose, vw = VN, vz = vh (X yu LwWapKka
TOMOH WyHanTUpWAraH, Yy yu — LUKMOATa, Z YU — BEPTUKal HKOpUra).

22.25. WNnrapunama xapakat ~mnysun BC KynHcanu KpuBOLIUN—KY-
nucann mexaHusmga | = 0,2 M ysyHamkgaru OA Kpusowwun (KynHcagaH
KelinH SpHawran) 34 pag/c ysrapmac Oypyak Te3nuk 6unaH alinaHagw.
Kynuca Kecurnga cupnaHyBum TOW OunaH LUapHUPAWM GUPUKTUPUATaH A yum
cpkanu kpusowwnn BC kynucaHu narapunama-"ainTMa xapakatra Kentmpagu.
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22.26- macanara

22 .25-macanara

Kpusowun yku 6unaH 30° 6ypyak XOCWA UWAraH nantaa KyaMCaHUHT T
TE3/IUTN aHLLYTaHCUH.

v= 0,942 wlc.

22.26. Kyin yun 6unaH ponuk épgaMmga r paguycin  SpuMUUANHAP
cupTura TMpanub, CTepXKeHb BEPTMKan MyHanTupyBuYunap wuumga cupna-
Hagu. SpUMUWAVHAP TOPM30HTaN MyHanuMwaa YHr TOMOHra BO ysrapmac
Te3nNuK 6unaH xapakatnaHagu. PONUKHWUHT paguycu p. CTepXxeHb 6ow-
NaHray nawTga Y3WHWHI 3HT TOKOpH “onaTuga 6ynraH ne6, YHUHr Te3-
JIUTU  @HWK/TAHCUH.

Xascb: v— ——-12= ..

Y ("+P)2:'022
22.27. Tokapnuk cTtaHormga pguametpu d = 80 mm 6ynraH uuavHap

CUPTM TeKuUcnaHaéTraHga wnuHgens n — 30 Gypyak Te3nuK GunaH
MWH

alinaHagn. bylinamacura ysatuw Ttesnurn o = 0,2 wmm/c. Nwnos 6epu-
NaéTraH UMnuHApra HucbataH peseLHUHT VI Te3Urn aHWUXaHCKH.

XKaBo6: vr= 125,7 mm/c, tga = 628, 6yHAa a — WNWHAENb YXK
6unaH vr opacugarn 6ypuak.

23-8. KyxTa Te3naHMWNapuHU KyLuw

23.1. Topu3oHT GunaH 45° 6ypyak Tawkun xunyBum AB xus Tekwuc-
nmk Ox ykxa napannen pasuwga 0,1 M/c2 ysrapmac Te3naHuw 6unaH
TYppy un3mMxnuM XxapakaTt xunagu. Ly Ttekucnukga P xmcm 0,1 J/~2 m/c2
y3rapMac HUCOMWA TeanaHuw 6GunaH Tylwmnb Kenagu; TEKUCAWK Ba XKUCM-
HUHT GOWNaHINY Te3NWKNapyW HOJMra TEHT, XXUCMHUHI 60LWNaHrny xonatu
x = 0, y — h koopauHaTanap 6unaH 6enrmnaHagn. XXucm abcontoT >apaka-
TUHWHT TPaeKTOPUACK, TE3NUTU Ba Te3NaHULIW aHUX/AHCUH.

Xagob: y =/r — v—0,1V 5/ mc,w= 01j/5 wm/c2

23.2. Benocunegun Tyrpu Yn3nMxan ropusoHTan WyNHWHE 6Upop yyacT-
kacuga s = 0,1/2 (s— meTpnap, / — cekyHgnap Xxucobmpa) XOHyHra MyBO-
(hnx xapakat xunagu. bepunrai: R — 0,35 wm, /= 0,18 M™; Tuwnap
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23-1- macanara 23.2- macanara

COHU: = 18, z2= 48. t = 10 c 6y'nraHga Benocunef negannapy M
Ba /V YKNapuMHUHI abCcontoT Te3naHWwnapy aHukKNaHcuH (rungupaknap
cupPaHMaii rungupaingm aeé dapas !“vnuHenH); wy navitaa MN kpuBowwmn
BEPTUKaN XOoMnalluraH.

>Kaso6: wM= 0,860 m/c2, wn = 0,841 wm/c2

23.3. Arap akunax Typpu umswyw iy'nga vO= 10 m/c Te3nuk 6u-
naH Tekuc xapakaT uwmnca, O Ba O, yknapgaru KpusowwuniapHu 6Gupnat-
TMpyBYM AB CRapHUMKHWHT 61vpop M HY“TaCUHWHI abCoNT Te3naHULWKn
aHUKNaHCUH. Pungupaknap paguycu R = 1 M, Kpuowwuniap paguycnapu
r— 0,75 m (22.18-macanara 6epuaraH pacmra ”“‘apancuH).

XKao6: w = 75 m/c2.

23.4. Typpu umswyw iyn ydactkacuga vO Te3nuk Ba WO Te3fnaHuLl
6vnaH cupraHMaii “apakaTt ~MyBYM TPaKTOp ryceHuuacmgarn Mlt M2, M3
Ba My Hy” TanapHUHI Te3NWK Ba Te3faHuwWwiapu TOMWICUH; TPAKTOP pun -
AVpaKnapuHWHr paguycnapyu R ra TeHr. [YCEHWMUAHUHT TUNAWPaK TYTWH-
napmjaa cupraHuwn “mcobra ONMHMACKH.

Xago6: w = W= v0/ 2", v2= 2v0, 4= 0,

wix— j/"WE (- f , w2—2w0,

23.5. YHI TOMOHra ropusoHtan 6yina6 w = 0,492 wm/c2 Te3naHWUL
6unaH xapakaT Ku/yB4YM apaBadara 3/1eKTp MOTOPW YPHATU/raH; YHUHT po-
TOpM Xapakatra Kentmpuw BaTuga @ = t2 TeHrnamara MyBogul alina-
Hagn, 6yHpa ¢ Oypyak pagmaHnap 6wnaH ynuyaHagu. POTOPHUHT paguycu

23.4- macanara 23.5- macanara
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23.7- macanara 23.8- macanara 23.9- macanara

0,2 m ra TeHr. Potop TypuHmgarm A HyKTaHUHr t= 1c OynraHgaru
abconoT TesnaHWWK aHuxnaHcuH. Ly naiitga A HyxTa pacmpa Kypca-
TUAraH xonga Typagw.

XaBob6: wa = 0,746 Mm/c2, Wa BekTOp TWK to”opura KHyHanraH.

23.6. OnguHrn macanaga A HyxTa B xonatHu arannaraHfga YHWHr
abconoT Te3naHWuWy Honra TeHr Oynca, POTOPHUHI TeKUC ainaHuwmn-
jary 6ypyak Tesnuru aHWKNaHCUH.

XKaBo6: m= 1,57 pag/c.

23.7. = oot (0>= const) TeHrnamara MyBOMK; aiifiaHyBuM 31eKTPO-
MoTOp Banura Yy3yHnurn / ra TeHr OA cTepXeHb Tyrpu 6ypuak
ocTuga  6upuktupunraH 6ynu6, noigesopra  MaxkamnaHMain ypHa-
TUAraH 3/IeKTPOMOTOP YyHAa X = a sin co/ KOHYHra Kypa ropusoHTan rap-

MOHMK TeGpaHMa XxapakaT Kunagu. A HyXTaHWUHT t_Zu ¢ naiTgaru

abCcoMoT Te3naHULWM aHUXNaHCUH.

>XaBob: wa = oY a2+ P-

23.8. Yctura MOTOp YypHaTU/AraH apaBaya FOpW30OHTan MyHanuwga
YHI TOMOHra w — 0,4 Mm/c2 y3rapmac Te3naHuW 6unaH XapakaTnaHagu.

MoTop =y t2 XOHyH 6wunaH alinaHagn. POTOPHWHF, POTOP YXWAaH

/= 0,2 Y 2 macotaga Typysun TyptTa MIt M2, M3 Ba M4 HyxTanapu-
HWHT pacMja TacBupnaHraH x°natnapm yyyH t= 1 ¢ naitgarn abconiot
Te3naHuLWAapyu aHUXNaHCuH.

YXaBo6: wx= 0,4Y 2 m/c2, w2— 0,

w3= 0,4 Y 2 m/c2, w4— 0,8 m/c2

23.9. ABTOMOOWb MNYNHWUHT Typpu 4M3mxnnm ydactkacmga w0= 2 m/c2
TesnaHuw 6unaH xapakaTt xunagu. Y3yHacura WyHanraH Banra paguycu
R = 0,25 m OynraH aiinaHyBuM MaxOBWK YpHATWAraH, YHWUHr LWy nanT-
pjarn 6ypuyak Tesnurm <0= 4 pag/c Ba bypuak Te3naHuwm s = 4 papg/c2.
Max0BWK TYpUHUAArU HYXTalapHWHT LWy naiTgarn abconoT Te3naHuLm
TOMWACUH.

YXaBo6: ©= 4,58 wm/c2

23.10. Camonétr w0 = const = 4 M/c2 Te3naHWwW 6GWUNaH Typpu YU3NXIU
Xapakat xunagu, guametpn d = 1,8 m 6ynraH BMHT 60 N pag/c ra TeHr
b6ypyak Te3nMK 6wunaH TekWc ainaHaguw. Epra HucbataH Xysranmac Koop-
OuHata cuctemacuga (Wy KoopAguHata CUCTEMacUMHMHT OX  YXU  BUHT
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23.11 - macanara 23.13-macanara 23.14-macanara

y~Aura Typpyu Kenagu) BUHT YUMHUHT XapakaT TeHrnamanapu, Te3nurm Ba
TesnaHuWwy ToNUACUH. CamONETHWMHI 6ownaHruy Tesnurn v0= 0.

Xao6: x=2P M, y—0,9 cos60sat m, z= 09sin60nt m
v=\r16/2+ 2916 a2 m/c; o= 31945 wm/c2

23.11. Y3rapmac 0= 6 s pag/c Oypyak Te3nuk OunaH BepTUKan yu,
aTpodmpa aiinaHyBuM perynatopfa npyXuHa yunapura OGUPUKTMPUATaH
opup A Townap MN na3 6yiinab6 wWyHAail rapmMoHWK TebpaHMa XapakaT
UMNaAWKW, YNapHUHT OrMpAuK MapkasfnapujaH ainaHuw ykurava 6ynraH
macogpa x = (0,1 +0,5 sin 8nt) M KOHyHra MyBogu, y3srapagun. Kopu-
ONNC Te3NaHWLWM MakKCMMan uuWimatra 3puwiraH naiTha Tow  OpUpuK
MapKasMHUHT Te3aHWIUWM aHLIYraHCUH, LIYHWUHTAEK, TOLMAPHUHT YeTKu
xonatuga Kopuonuc Te3naHULLIMHUHT b;WiAMATU KYpPCaTUICUH.

»XaBo6: wa= 6a2vw/c3, wc= 0.

23.12. Beptukan yk atpomga 25 pag/c bypuak Te3nmk 6unaH Te-
KUC ainaHyBum ropmsoHTan OA TpybagaH cyB o”agu. CYBHWHI HMCOMiA
Tesnmrn vr (vr = 21/11 wm/c) 0.4 6yinab iyHanraH Hy”Tacuga KoOpuonauc
Te3NaHWWKN W C aHWKNAHCUH. TaxMuHaH s = 22/7 pe6 kabyn LLWLWHCKH.

>XaBo6: wc~2A wm/c3.

23.13. Pagnycn R = 1 m 6ynraH tomanok; Tpy6a ropmsoHtan O yu
atpouga coat cTpenkacu 6yihnab o= 1 pag/c ysrapmac Oypyak Tes-
nuK 6unaH ainnaHagn. M wapya Tpy6agarn OGupop A HyuTa artpogwmia
WyHaak TebpaHagmku, 6ypyak @@= sin At “OHYH OwWnaH y3rapagu. t =

=2 c GynraH naiTaa wapya abcontoT Te3NaHULIMHUHT W% YpUHMA
Ba WN HOpMan TalWKua 3TyBYMIApW aHMKNAHCUH.
»aBo6: wx = — 4,93 m/c2, wn= 13, 84 m/c2

23.14. OAuck y3 Tekucaurura neprneHaukynap 6ynraH y” artpo-
4una ccat cTpenkacu Oyihna6 1 pag/c2 OGypuak Te3naHWW  6unaH
TEeKUC Te3naHHO alinaHagu; t= 0 6ynraH naWTga YHWHE  Gypuak
TE3NUrN HoAra TeHr. M HyuTa AWCKHWHT  AnameTpugaH 6upu 6yiinab
WwyHaali TebpaHagMKW, YHUHT KoopAuHatacu £= sinat m ~OHYH 6unaH

Y3rapagn, 6yHpa t cekyHgnap “ncobmpa onuMHraH. t«=1— ¢ OGynraH
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naiitga M HyxTa abconoT Te3NaHUWWHUHT
AMCK 6unaH 6ornaHraH c, rj yxnapgaru npoek-
LMANapy aHUXNaHCUH.

Xago6: w. — 10,95 wm/c2 Wv= — 437
m/c2.

23.15. ¥3 Tekucaurura TuUK 6byaraH O
5X atpomaa O ysrapmac Oypuyak Te3nukK 6u-
naH alinaHyBuuM [JuUCK eaTapu Oyiinab  6up
Hy~Ta vr HUCOMIA Te3nuK 6unaH TeKMC Xapakat
Xunagn. HyxTa yxxa 3Hr axuH h macogaga
b6ynraH nainTga YHWHr abconlT Te3nurn Ha
Te3naHuWK XaH4ya 6ynagm? HyKTaHWHT HUCOWIA
XapakaTn [UCKHUHT alinaHuw iyHanuwmra moc 23.16- macanara
Kenagn aeb ONVMHCUH.

>XaBcb: v—vr-f~-hoo, w = oh 4- 20vr.

23.16. AlinaHMa XxapakaTHW Oup sanfaH yHra napannen 6ynraH Wk-
KMHYM Banra ysaTull yuyyH MydTa XY»unaHunagn. by mygTta OOX KpuBo-
WMnNY MaxkKamnaHraH, xapakaTHW YTKasyBuM 3NAMNTUK LUpPKYnfaH Kn6o-
pat. AB kpuBowwun co, 6ypuak Te3nuk 6unaH O, yx aTpoduga ainaHagu
Ba KPeCcTOBMHAHW WKKMHUYM Ban 6unaH 6upra O yx atpoduaa ainaH-
Tpagu, co, = const GynraHga KpecTOBMHA alNaHWULIMHUHT 6ypyak Tes-
NMKW, WYHUHTAEK, MON3YH A HYXTaCWHWHI KyuyMpma Ba HUCOWIA (KpecTo-
BMHara HucbataH) Te3nuru xamga Ky4upma, HUcOuiAi Ba Kopuonuc Tesna-
HUWK aHuxnaHcuH: 001=A Ox= 0LB — a.

XaBcb: = cojlg, ve= auw sin (coj t/2), vr — a ogj cos(coxt/2); we =

= wr — {aan/2) sin (co. t/2); we = a of cos (0" t/2).

23.17. Benocunep xaiigoBun BepTukan yx atpoduga = 1/2 pagl/c
5'3rapmac 6ypuyak Te3nuK 6unaH aiinaHyB4YM ropu3oHTan nnatdopma 6yinab
XapakaT Kunafu; xaigoBumpaH nnatopmMaumHr ainnaHuw yxurava 6yn-
raH macota ysrapmaigm Ba r — 4 M ra TeHr 6ynub xonasepagu. XaH-
[OOBUMHMHT HUCOWIA Tesamrm vr = 4 wm/c 6ynmnb, nnatgopma Teruw; u
HYXTaCUHWHT  KyyuMpMa Te3furura Xapama-kapliy TOMOHra iyHanraH.
XaJoBUMHUHT abCONIOT  Te3NaHUWM  aHUXNaHCUH. LLUYHWHrgeK, YHUWHT
abconoT Te3NaHUWM HoAra TeHr 6ynuwn yyyH, xahigoBum xal/[aid Tes-
MUK 6UNaH XapakaT XWIWLIW Kepakauru Xam TOMWACKH.

XKaso6: 1) w — 1m/c2, w paguyc Oyinab AWCK Mapkasm TOMOHra
MyHanraH; 2) vr= 2 wm/c.

23.18. Tyrpu umsmxnu KaHanraara 7
KOMMNPEeccop paem Tekucaurura nep-
neHaukynap é6ynraH O yx atpogupa
@ Oypuyak Te3nuK 6unaH 6up Tekuc
ainaHagu. [laBo KaHannapga vr o ys-
rapmMac HuWCOUiA Te3nuK 6unaH oxafu.
AB KaHanHuHr C HyKTacugaru xaso
3appavacMHUHI  abconoT Tes3nurn Ba
abCconoT Te3NaHULWMHUHT  KOOpAMHaTa
yXnannaru npoekuyunanapn TOMNWNCWUH;  23.18- macanara 23.19-macanara
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Kyhnparmnap 6epunraH: AB kaHan OC paguycra 45° 6ypyak 6unaH op-
raH, OC= 0,5 m, o= 45 paglc, vr= 2 wmlc.

XXaBo6: v*= 7,7 m/c, 17=1,414 wmlc, = 35,54 wm/c2, = —
— 114,5 wm/c2

23.19. byHfaH onguHrM Macana 3rpu 4YM3nM”™InM KaHan Y4YyH euUUICuH;
KaHanHWHT arpunuk paguycn C Hy”~taga p ra TeHr, AB arpu uumswga
C Hy”~Taga yTkasunraH Hopman 6unaH CO paguyc opacupary 6ypuak aca
< ra TeHr. CO paguyc r ra TeHr.

XKaBo6: vg= vrcos @+ T o, = vrsing, w, = "2vro—

————— — j sincpwr]l= — rco2+ i"2vrco— coscp

23.20. Y3yHaurn r OynraH KpuBOWMN 00 6ypyak Te3nuk 6unaH 6up
Tekuc ainaHagu. KyHpanaHr paHAanoByM CTaHOK TebpaHyBuUM Ky/nucacu-
HUHT e BypyaK Te3faHMwn Ba T PYHKUMACK cudaTmia UPopanaHCUH; Kpu-
BOLUMN Ba KY/NUCAHWHI ainaHuWw y4ynapy opacugarm macoda a>r1 (21.
13-macanara 6epunraH pacmra KapasCuH).

(r2z—a2ara2sin ot
(a2+ r2+ 2arcosot)2

23.21. A Tow Kynuca 6unaH 6upra Kyumpma XapakaT Ba Kynuca
Kecurn 6yinnab vr Te3nuk xamfga bol TesnaHuw 6wunaH Typpu  YM3UKIU
HUCOMIA XapakaT ~wnafW; Kynuca y3 Tekucaurura Tuk 6aMvraH Ox y»
atpothmaa @ Oypyak Te3nuMK Ba 8 bGypuak Te3naHuw 6GunaH alinaHagu.
Tow abconT Te3NaHUWMHWUHT Kynuca 6unaH 6ornaHraH KysranyBuu
KoopaguHaTa y”~napugarn npoekuymsnapm OXA = s ysrapyByuum Macodga op-
Aanu ugopanaHenH (22.20-macanara 6epuaraH pacMra Kapainr),

XKaBo6: wh = wr—sco2;, 0" = 58 + 2y.co, 6yHga i Ba 1] yunap
MOC paBuwfa Kecuk Oyiinab Ba yHra TWUK MyHanraH.

23.22. PaHpanaw CTaHOMM KPWBOLIWUM-KYAMCA MeXaHW3MMW aifaHyBum
KYNMCACUHMHI BypyaK Te3naHWM KPUBOLUMMHUHI WKKana BepTUKan Ba
MKKana ropusoHTan “onatnapuga "aHya OGynuLIN aHWKNAHCWUH; KPWUBOLUWM
y3yHaurn /= 0,4 M, KpuBOWMN Ba Kynamuca yunapu opacmgary Macoda
M= 0,3M, KPMBOLMNHWHI TEKWC ainaHuw 6ypyak Te3nurn = 3 pag/c
(22.20- macanara 6epunraH pacmra ”“apancuH).

XXaBo6: @= 0 Ba b= 180°, 8= 0; @@= 90°, 8= 1,21 paa/c2,
@= 270°, e=1,21 pap/c2 (CeKMHNaHyBYaH ainaHuLL).

23.23. OnguMHru Mmacanafa KypcaTuiaradH TypTTa XonaT Y4YyH Kyfuca
TOLWMHUHT Kynuca Kecurn Oyinab “unaguraH Hucbuii xapakatu Tesna-
HULLIN TOMUACKH.

XaBob6: ©=0, wr— 1,543 wm/c2; = 90° Ba ¢ = -270°, wr =

= 1,037 wm/c2; b= 180°, wr= — 1,037 wm/c2

23.24. PaHpanaw crtaHorMHumHr 0,B  TebpaHyBuM Kynucaim KpuBO-
LMn- Kynmca MexaHusMy 6unaH xapakaTra KentupunaguraH M cynnopTtu-
HWHT XapakaT TeHrnamacu, Te3NUrn Ba Te3NaHWWKM aHWKnaHcuH. Cxema
pacmga kypcatunraH. Kynuca M cynnoptra B nonsyH 6unaH 6upukTu-
puaraH; MNoOA3yH CYMMOPTHWHI ~3pakaTnaHuw y”™ura TWK O6ynraH iyHan-

XKaBob6: e =
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23.24- macanara 23.26- macanara 23.27- macanara

TMpyBUMnapAa cynnoptra HucbaTaH cupraHagu. BepunraH: OxB — /,
ONn=r, OjO==a, r<_a\ OA kpuBowMN @@ y3rapmMac Oypyak Te3nnK
6unaH aiinaHagw; KpWBOLUWMMHWHI alinaHuwl Gypyary BepTMKan YKAsH 60Lu-
na6 xucobnaHagu.

XKaBo6: x — If sinm//Y a2+ r2+ 2ar cos oo
(a , lcos (Ot) (cicos Otsj-1)
12 ’

v=rl® ;

(a2+ r2-(- 2 ar cos wt)
w —TlE2aYi~ a2) (g+ rc SMSOI— r2(a cos wf -f r)2 sin co/
(a2+ r2-|-2arcos t)

M30%: KoopguHata O Hy~TafaH yTyBUYM BepTuKangaH “‘McobnaHagw.

23.25. TebpaHyBUM Kynucann paHganall CTaHOrM KEeCKWUYMHWUHT Te3na-
HULIM KPWBOLUWMNHWHI WKKUTa BepTWKan Ba WKKWUTa rOpU30HTan xonatna-
pvga "aHya 6ynuLWIKM TOMWACUH; KPUBOLUWUM Y3yHAUrM r = 0,1 M, KpWBO-
MM Ba KYNWCAHUHT ainaHuw mapkasnapy opacugaru macoda a = 0,3 M,
Kynuca ysyHaurn /= 0,6 M, KPUBOLIMMN aliNaHULLUMHUHT 6ypyakK Te3nuru
o= 4 pag/c = const (23.24-macanara GepwnraH pacmra Kapanacun).

XaBob6: o = 0 Ba p= 180° pga wx= 0, = 90° Ba = 270° pa
wx= T 2,21 m/c2

23.26. TypbuHaHuHr 3 pag/c2 6ypyak Te3naHuw 6GwnaH coaT CcTpen-
Kacu xapakaTWra Kaplim MyHanMwja CeKuMHNaHyB4YaH ainaHaétraH AB
Kyparn 0,2 M 3rpunuMk paguycura ara 0ynmb, arpunnk mMapkasu C Hy”-
Taga, 6yHga OC = 0,1 ¥ 10 m. Kypak 6yiina6 TypbuHa O yBuaaH
OP = 0,2 m Mmacodaga Tallkapura xapakaTnaHyBuM P cyB 3appacu Ky-
pakka HucbataH 0,25 m/c Tesnukka Ba 0,5 M/c2 ypuHma Te3naHuwra
ara. TypbuHaHuHr 6ypyak Te3nuru 2 pag/c 6ynraH naitaa P 3appaHuHr
abCcontoT Te3NaHULMN aHUKIAHCUH.

Kaso6: wa= 0,52 wm/c2

23.27. 0,02 yu aTtpohmpa o= 2/ pag/c 6ypyan Te3nuK 6unaH ai-

naHyBuM auck [agmycu 6yina6 M Hy”~Ta AMCK MapKasufaH YHWHI rap-
avwmnra ToMoH OM = 4/2 cm "“oHyHra MyBothn™ xapakaTnaHagn. OM
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pagnyc 0X2 yk 6unaH 60° Oypuyak xocun “unagn. t = 1 c 6ynraH
naintga M HyTya abCcoMOT Te3NaHULWUHWUHT MU/ALOPU aHUKNAHCUH.

Xaso6: wM= 35,56 cm/c2

23.28. ABCD Ttyrpn TypTbypyak CD TOMOHM aTpotmpga @ = n/2
pag/c = const 6ypyak Te3nuk 6unaH ainaHagun. M Hy~Ta AB TOMOH

6yinab c= sin —mt M "“OHyHra MyBO(M" XapakaTnaHagu. Yn4yonap:

DA = CB=a M t= 1c 6ynraH naitga Hy”“Ta abcontoT Te3NnaHULWU-
HUHT MU NGOPU aHWK/IaHCUH.

Xago6: WQ— —~——} 2 m/c2

23 29. TomoHu 2a m 6ynraH ABCD kBagpatr AB TOMOHM aTpoduga
to = n/2 pag/c y3srapmac 6ypyak Te3nuk 6unaH alinaHagn. M Hy”Ta AC

funaroHanb 6yiinab ; = acos M UCHYHra MyBO(MK TrapMOHWK Teob-

paHMa “apakaT Kunagun. ~= 1 ¢ Ba (= 2 c bynraHja Hy”~Ta a6contoT
TE3NaHULIMHUHT MWMGOPU aHWUKNAHCUH.

Xaso6: wal = an2]/5" m/c2, wa2 = 0,44 an2 wm/c2.

23.30. OA cTepxeHb O HyKTajaH YyTyBYM T yK; atpogmga 10 paa/c3
bypuyak TesnaHuWW 6unaH CeKMHNaHyBYM ainaHmMa xapakaT k™winagn. O Hy” -
TajaH cTepXxeHb 6yinna6b M waiiba cupnaHa 6opagu. Llai6a O Hy”Ta-
JaH 0,6 M macoaga 6ynmb, cTepeHb 6ylinab MyHanraH Xxapakatuga
1,2 m/c Te3nuk, 0,9 m/c2 TesnaHuwWwra, CTepXeHb 3ca 5 pag/c 6ypuvak
Te3NMKKa ara OynraH naiTaa waibaHWHr abCconT Te3naHuMWMn aHu™-
NaHCUH.

XaBo6: wa= 15,33 m/c2 Ba MO iyHanuw 6unaH 23° 6ypyak Taw-

Kun ~nnagu.
23.31. M waiba ropusoHTan CcTepXeHb Oyinnab OM = 0,5 T- cm

LLOHYHra acocaH xapakaTnaHagu. AWHM Bak;Tga, cTepXeHb O HyuTagaH
yTaguraH BepTMKan yu, atpoumaa @@= t- + t ~OHyH 6unaH ainaHagw.
t = 2 ¢ 6ynraH naiTaa waiba abconoT Te3nurnm Ba abcoNOT TesnaHu-
LUMHHHT paguan Ba TpaHcBepcan Ty3yBUMNapy aHUKMAHCUH.
Xaso6: vr = 0,02 cwm/c, up= 0,1 cwm/c,
wr *=— 0,49 cm/c2, K'h= 0,24 cm/c2
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23.32- macanara

23.32. Pagmnycu 1 6ynraH foiipa, YHWHr rapguwnga étyBum O Kys3-
ranmac aTpompa @ ysrapmac 6Gypyak Te3nuk 6unaH aiinaHagu. by
alinanvwpa fovipa O Hy”Ta op”anu yTyBYM “y3raamac ropusoHTan Tyrpu
umsMK; — X Y HW Kecmb yTagu. [olipa rapauwm Ba X YU KecuwraH M
HYXTaCMHWHI foupara HucbataH Ba X Yy”Ka HucbaTaH XxapakaTnapuparv
TE3NUK Ba Te3naHuwy TonuncuH. W3naHraH kattanuknap OM = x maco-
(ha op”anu ngopanaHCuH.

XKaBo6: M HykTa 0X y”“Ka HucbaTaH — Y'Ar'l— x2 Te3NMK Ba
— @ X Te3naHWW 6wunaH xapakaTtnaHagu. [oupara HucbaTaH Hy”Ta, folipa
alnaHuwmn  MyHanuwura Teckapu WyHanuwga AOoUMWIA 2 oo Te3nuk Ea
40@2r1 TesnaHuw 6unaH xapakaTnaHagu.

23.33. TopusoHTan AB Tyrpu uusuy BepTukan MyHanuwifa ysrapmac
W Te3nuk 6wunaH y3-y3ura napannen Kyyagu Ba I paguycnum Kysranmac
foupaHu Keca 6opagu. TYrpy UM3MKHWHE aiifiaHa Bunak Kecuwuw HyuTacu
M HuHr powvpara Ba AB TyrpyM umswpga HucbaTaH xapakaTnapuga Te3nuk
Ba Te3naHuwWw ¢ 6ypyakHUHI (yHKLMACKM cudaTnga TonuacuH (pacmra ua-
paHr).

XaBo6: 1) M HykTa alinaHa 6yiinab xapakaTuga sinh Te3nKKa,

Ccos
’ ® YPUHMa Te3naHuwra Ba HOpMan Te3naHuwra ara.
rsin”™ ¢ rsin2o
ncos ¢
2) M Hy~Ta AB Tyrpu umswpa HucbataH Te3NNK Ba — .
sin @ rsin39
Te3naHuWw 6unaH xapakatnaHagu,
23.34. OA apumMm Tyrpy 4MsvMK paem Tekucnmruga kysranmac O Hyu-
Ta atpotmpa o ysrapmac 6ypuak Te3nuk 6unaH ainaHagn. OA  6yiinab
M  Hy~Ta cumxuiign. OA sdpuM Tyrpum umsvk; X yK 6unaH ycTma-ycT
Tywmn6 TypraH naitga M HyuTta KoopauHaTta 6owwmga 6ynraH. M Hyk-
TaHWHI v abconT Te3nurnHyu mu™gop Oyinya ysrapmac fAe6, HyKTaHWHT
OA spum TyrpuM 4msmkpga HucbaTaH XapakaTy aHWKNaHcuH. LUYHWHrAek,
M HykTa abCONMOT XapakaTUHWUHI TpaeKTopuACU Ba abCONT Te3naHuLWu
XaM aHWKNaHCUH.
XXaBo6: M Hyuta OA 6yinab vr = vcos ot Te3nuk 6unaH xapakart-
naHagw.

M Hy~Ta abCOMIOT XapaKaTUHWHI TpaeKTopusicu — aiinaHa, y byto
KoopAnHaTanap cuctemacuga r = — sind TeHrnama 6unaH, AekapT Koop-
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23.36- macanara 23-41- macanara 23.42- macanara

fvHaTanap cuctemacuga x° "y —2—\'T P TeHrnama GunaH wdo-
fanaHagu.

M HyKTaHWHI abConoT TesnaHuwmM wa = 2 0o0.

23.35. HykTa fguck paguycu 6yiinab v ysrapmac Te3nuk 6GunaH xapa-
KaTnaHagW; AMCK 3ca MapkasufjaH Y3WHWHT Tekucaurura TWUK paBulija
YyTYBUM YU, aTpodhuaa ysrapmac o Oypuak Te3numk 6unaH alinaHagu. Hy” Ta
OUCKHUHT alinaHnw yBuaaH I Macogaga OynraH naiAiTaa YHUHr abconoT
Te3NaHULWM aHWUKNAHCUH.

XKago6: wa= oY"r2cae+ 4v\

23.36. MapkasugaH Y3WUHWHI TeKUcaurura nmnepneHaukynap pasvwga
YTYBUM yX atpogupa ainavaérraH AUCKHUHT AB BaTapu 6yina6 A pad
B ra TomoH P wapya 1,2 m/c Te3nuk 6unaH xapakatnaHagu. Llapuya
auck mapkasugaH 30 cM ra TeHr 3Hr “uca macoaga 6ynraHuia YHWUHT
abcontoT TesnaHuwmM TonNwuAacuH. LUy naiTga AMCKHWMHI 6ypyak Te3nuru
3 pag/c, bypyak CeKMHNaHMWKN 8 paa/c2 ra TeHr.

>XaBo6: wa— 10,18 m/c2

23.37. OnguHrn macana pfuck AB Batapra napannen 6ynraH pgua-
mMeTpu aTpoduaa ainaHagn, Aed eUYnICUH.

>KaBo6: wa = 3,612 m/c2

23.38. 23.36-macana [AWCKHUHI AB BaTapura nepneHankynsp 6yn-
raH AVameTpuHM ainaHuw y”™u, eb eynsncuH.

>KaBo6: wa= 7,2 m/c2

23.39. OkBaTopga 6ynraH Kema LWMMONK- WApK;, Kypcu 6GunaH 6op-
mo™ga. KemaHuHr Tesnuru 20 ysenra TeHr. EPHUHT  alinaHuWUHW - Xu-
cobra onraH xonga, Ep paguycmHn R = 6,378-106 m ge6 onub, Kema-
HUHT abCONIOT Te3NUrM Ba KOPWUOAUC Te3NaHWWM TOMUACUH  (KYPCHUHT
HOMW KeMaHWHI XxaéBfa KeTaéTraHnMrMHu Kypcatagu, y3en = 1 [eHrus
munuacu/coat = 1852 m/coat = 0,5144 w/c).

>XaBo6: va= 470,4 wm/c, wc— 1,06-10 3 m/c2

23.40. Kema Te3nurmHu ysrapmac xucob6nab, ongumHru macana Lapt-
napu acocmga YHUHr abcontoT Te3NaHUWM TOMUICUH.

XKaBo6: wa= 347,766-10 4 m/c2

23.41. OwnameTpu aTpoupga 00 ysrapmac Oypuyak Te3nuK 6unaH aina-
HaéTraH R paguycnm OUCKHWHT rapguim 6yinad /M Hy”~Ta MU \gop Xu-
XaTAaH ysrapmac v Te3nuk 6unaH x@apakatnaHagn. M Hy”Ta abcontot
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Te3NaHWLIM YHWHT paguyc BEKTOpM 6unaH ainaHuw yku opacmgarn @
6ypyak (yHKUMACK cudaTnga TOMWUICKH.

XKaBo6: wa— |/ ™2 + R2sin2q+ 2coV (1-f- cos2m).

23.42. R paguycnu Auck, mapkasu op”anu y3 TeKucnurura TUK yTa-
OUraH yK; atpodmpa co ysrapmac 6Oypuak Te3nuk 6GunaH ainaHagu. [uck
OnaveTpnapuaaH 6upu 6yiinab M Hy”~Ta LWyHAaAn XapakaTnaHaguku, AUCK
MapkasugaH “ucobnaHraH OM macojpa OM — R sin &t "“oHyH 6unaH
y3rapagn. M Hy~TaHuWHr abconoT TpaekTopuscu, abconoT Te3Nnurn Ba
abCconioT Te3NaHUWM TOMWICKH.

XKaBo6: Arap M HyuTaHWHr 6ownaHrny “onatMHW KoopAuHaTanap
6owmn, fe6 "abyn “umnmHca, y y"Hu M Hy”Ta xapakaTnaHaguraH pgua-
METPHUHT 60LWnaHruy nonatu 6yinab WyHanTupunca, HYKTaHWHT Tpaek-

Topusicn | x — “ )24 M2 = TeHrnama 6wunaH mdoganaHyeBum (Mapkasm

OUCK  paguyCWHUHI ypTacupa >XoWnawiraH, AWUCK PafuyCUHUHT  apmura
TEHT paguycnu) ainaHa 6ynagu. AGCONOT Te3nuk va— o R. A6contoT
TesnaHnw wa — 2 o2 R.

23.43. Auck y3 Tekucnurura nmneprneHAUKYNAp pasuijga MapkasvjaH
yTaguraH yk; atpoduga oo ysrapmac 6ypyak Te3nuk 6unaH ainaHagu. AB
BaTapHUHI ypTacugarn D Hy”TajaH M y3rapmac Hucouil Te3nuk 6unaH
M Hy”~Ta xapakaTnaHagu. Batap AucK MapkasujaH ¢ Macogafa >Xownaw-
raH. M HyKTaHWHTI abcontoT Te3nury Ba abconoT Te3naHMwm DM — x
MacoaHuHI (yHKUmMACKH cudatnga TOMUACUH.

XKaBob6: va= Y a@x2+ (M + 0cC)2, wa= Y a@x2+ (2un + m®c)2

23.44. [AVCKHWHT Ky3ranayB4yu pa-
anycn  6yiinaé  yHUHr  MapKasupad
rapguwm TomoH M Hy”~Ta vr ysrap-
mMac Te3NMK 6unaH XxapakaTnaHagw.

KysranyBum paguyc JAUCK TEKUCIUTU-

Ja cox ysrapmac 6ypuyak Te3NnuK 6u-

naH 6ypwnagn. AUCK TEKUCAUTU Y3u-

HWHT  AvameTpu atpogumpa M., [ou-

MWIA Bypyak Te3nuK 6unaH ainaHagu.

t= 0 nantga M HyKTa [AWCK Map- 23.43-macanara  23.44-macanara
Kasuga, KysraayBuu paguyc aca [UCK-

HUHI alinaHuw y~n 6yiinab iyHanraH fge6, M HyKTaHWHr ab6ConoT Tes-
TN TOMWUCKH.

XaBo6: va= vrY |+ i2(co -f- co| sin2coxt).

23.45. Ovnametpm 4 M OynraH [AWCK rapguwinga annaHa 06yinnab
Hy”Ta 2 M/C HUCOWIA Te3nuK 6unaH xapakaTnaHagu. [WCK, HyuTa Xapa-
KaTura TecKapu iMyHanuwpja, 6epunraH naitga 2 pag/c Oypyak Te3nuk
Ba 4 pag/c2 6ypyak Te3naHul OunaH aiinaHagn. HyKTaHWMHT abCcontoT Tes-
NaHWLWN  aHLWYraHCUH.

XaBo6: wa= 8,24 wm/c2, wa paguycra HucbataH 76° 6ypuyak 6u-
naH MyHanrax.
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23.47-macanara 23.48-macanara 23.49-macanara

23.46. Ouck, y3 Tekucaurura nepneHAVKynap pasuliga MapkasujaH
yTaguraH yx atpojpupa @= 3 t3 uoHYH Byiinua ainnaHagn. AucK paguycu

byinna6 Hykta s= 4t2— 10 r-f-8 (cM) UOHYH 6wnaH XapakaTnaHagu. s

Macota [AMCKHWHI MapkasugaH 6ownab ynyaHagu. t — 1 c 6ynraH nantga

HYKTAHUHT abCoMloT Te3nuru Ba abCcoMoT Te3NaHULIM aHWUKAAHCUH.
>KaBob6: va= 4,47 cm/c, wa= 0.

23.47. Pagunycu r 6ynraH KoBak 3pnxa AB Ban 6unaH Mapkam 6u-
pUKTUpWUAraH, OyHAA BanHWHI YKU Xan™a Y3WHUHT TEKUCAUTUAA >KOW-
nawraH. [Jan”a pacmfa KypcatuaraH cTpenka WyHanuwmpa ysrapmac u
HUCOWIA Te3nnK GunaH XapakaT UWAYBYM CYKOKIMK 6unaH Tyngupunarax.
Arap aiinaHnw yuw, 6yimnmya A pgaH B ra “apanca, AB Ban coar cTpen-
Kacu ainaHaguraH TOMOHra aiinaHagu. BanHuWHr @ 6ypuyak Te3nuru ysrap-
mac. 1,2,3, Ba 4 HyxTanapgaru CYHOK/IUK 3appanapuHuUHI abconoT Tes-
NaHuLWnapm Muuaopnapy aHWKNaHCuH.

XaBo6: m:rooZ—r—, = 2roe + —r,w3—3r002+ -

23.48. OnguHrn Macanafia X;afka Y3WHWHF Tekucnaurm AB Ban yuura
TUK f[e6 y3rapTMpUICUH Ba ylla Mu”gopnap “yiugary WKKUTA XON Y4yH
TOMWU/CHH:

1) KyuympmMa Ba HWUCOWMIA xapakaTnap 6up TOMOHra MHyHanras;
2) XapakaT Ty3yBUMMAPUHWHI WyHanMLIKM K;apamMa-XapLuu.

Xago6: 1) Wi= rco2-—-— -—— 2nco, w3= 3ro@+ — + 2mu,

W2= Wi= Y (ur/r + 20un + aBr)2-f 4anurz;

2) k1= To@---—-—+ 21co, K3= 3ra@+ —--2 0l
w2= = j/"(2r+ y--—- 20un)24- 4 0Ar2
23.49. M Hyuta OA yKnM [oupaBuii KOHYCHWUHI SCOBYUCK  BYiAN:

yumfaH acocura uapab vr HMUCOMIA Te3NuK GunaH TeKUC XapakaT Kunagw:
bypyak MOA = a;t = 0 6ynraH naWtaa macojpa MO0 = a. KoHyc y3
YKN atpoupa o 6ypyak Te3nnk 6wunaH 6up Tekuc ainnaHagn. M HyuTa-
HHHI abCOoNIOT Te3NaHWLLM TOMWUACKH.
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XKaBo6: TesnaHWLL ainaHUW yxura TUK 6ynraH Tekucnukga étragn Ba
KaTeTnapm wen= o®(a + vrt) sina Bawc= 2vrosina 6ynraH y4ybypuyak-

HUHI TUNOTEHY3aCUHWN ungoganangm.

23.50. OnguHrn macanaga M HyxTa Wr ysrapmac HUCOWUIA Te3naHuLl
6vnaH KOHYCHWHI sicoBUMCM 0Oyiinab, YHWHT yuuMaaH acocura xapab "apa-
KaT Xunagu feb6, Wy HYKTaHWHT <=1 ¢ OynraH Haitaarm abconoT
TesnaHUWN mugopu avuknaHcuH. Kylingarmnap 6epunrad: a =30°,
a= 1B M, wr— 10 m/c2, @®= 1 pag/c Ba t= 0 6ynraH naiTaa HyxTa-
HUHI HUCOGWUIA Te3NUIU Vr HOo/ra TEHT.

XKago6: w = 14,14 wm/c2.

23.51. 23.49-macanafa KOHyc y3 yxu aTtpodupa e bypyak TesnaHuLl
OunaH TEKWC Te3naHyBYaH aiinaHMa XapakaT “Hnagn ge6 apas Xunuo,
M HyKTaHUHr t = 2 c 6ynraH namtgarm abcontoT Te3NaHWULWK  aHLyraH-
CWH. Kyhnpgarwnap 6GepunraH: a = 30°, a= 0,2 wmyvr= 0,3m/c. e=
= 0.5 pag/c2 Ba t= 0 6ynraH naintga o 6ypyak Te3/IMKHOATATEHT.

XaBob6: w = 0,64 m/c2

23.52. OHu 500 m OynraH pgapé >kaHybpaH
wumonra xapab 1,5 m/c Te3nuk 6GunaH oagu. 60°
WMMONMIA KEHFIMKAA CYB 3appacvHUHT W C KOpUo-

NNC Te3NaHULIM aHWKNaHcuMH. KelinH, cyB fapé-

HUHI Xalicn kuproruga 6anaHf 3KaHIUrM Ba LaH-

ya 6anaHf 3KaHAWUMW aHLWYraHCWH; CYB CaTXW,

KOpPMONNC Te3NaHuWKUra TeHr Ba YHra Kapama-

Xapwy WyHanraH BEKTOp 6unaH OrMpavMK Kyuu- 23.52-macanara
HWHT Te3NaHWIIW g BEKTOPHUHT WMpUHAMCUATE TEeHT

fynraH BeKTOp WyHanuwwura nepneHguKynsp.

XKaBo6: Kopuonuc TesnaHuMwmn wc rapbra iyHanraH sa wc= 1,89 x
X 1O0-4 m/c2 CyB yHr x{P?oxga 0,0096 m ra 6anaHg.

23.53. )KaHyb6uii Temup iyn wmaructpanu MenutonongaH wmMMonra
Xapab Tyrpum mepugunaH 6yinnab 6Gopagu. Tennoso3 v — 90 Km/coaT Tes-
NUK 6unaH wumonra xapab xapakaTr Xunagu; Wy >XOWHWHT KEHFnru
®= 47°. TennoBo3 WHI KOPUOAUC Te3NaHWULKU TOMWUICUH.

XKasob6: wc — 2,66-10~3 m/c2.

23.54. Llumonuidi KeHrAnK napannenu 6yiinab yTkasuaraH Temmp nynaa
TennoBo3 PapbgaH wapxxa uapabd vr= 20 M/C Te3nukK 6unaH xapakaT
Xunagu. TENMOBO3HWHI KOPUMOAUC TE3NaHWLIKN WC TOMUJICUH.

XaBo6: wc= 2,91 «10~3 m/c2

23.55. MepugnaH OyiiMya xapakaTnaHyBYM 3/1I€KTPOBO3 3KBATOPHU Ke-
cn6 yTaéTraH naitaa YHWHr punguparugarH Mb M2, M3 Ba Af4 Hyx-
TaNapHUHT KOPWUONIUC Te3NaHWULLMapu aHWwyraHcuH. SNEeKTPOBO3 ruaguparu
MapKasuHUHT Te3nurm vOo= 40 wm/c.

XKaeo6: Mr Ba Ma HykTanap yd4yH wc= 0; M.2 Ba /M4 HyxTanap
yyyH wc= 5,81 «10~3 m/c2.

23.56. HeBa papécu LWIMMONMUIA KEHTNMKHUHT 60° nu  napannenuga
wapxgaH papéra xapa6 vr= 1,11 m/c Te3nuk 6unaH oxagu. CyB 3appa-
napu TesNaHULWNAPUHUHE CYB OXMMU Te3nurHra 6opnux 6ynraH Ty3yBuu-
NApUHUHT Teruwam MepugmaH ypuHmacu BC parv npoeKkunsnapu swpuw-
OMcn aHuknaHcuH. Ep paguycn [? = 64-105 m.
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XaBo6: wBC= 1,395-10 4 m/c2

23.57. HeBa papécy WUMONMIA KEHFAUMKHMHT 60° v napannenuja
lwapxgaH rapbra xapa6 vr= 1,11 m/c Te3nuk 6unaH o”agu. Cys 3appacu
abconoT Te3NaHWWWHWUHE Ty3yBumnapu TonuncuH. Ep paguycn ~ = 64X
X KO5 m.

>XaBo6: we — 1,692-10—=2m/c2, wr= 3,86-10-7 m/c2 wc= 1,616X
X 10-4 m/c2

23.58. YaTHMHI MapKasfaH Xouma perynstopu LapnapuHuHr abcontot
Te3NaHuLM TOMWACUH; PEerynaTop Y3WHUHI BepTuKan yxu aTtpodupa Ly

naitaga = — pag/c Gypyak Te3nuK, e= 1 pag/c2 Bypyak TesnaHuLl

6unaH alinaHagw; wapnap o, = — pag/c 6ypyak Te3nuk, el = 0,4 paa/c2

Oypuyak Te3naHuWWw 6wunaH KyTapunagu. LLap cTepXeHNapuHWHE Y3yHAUTU
/= 0,5 m, ynap ocunraH yiyiap opanmrn 2e=0,1 M, TeKwmnpunaérraH
nainToa perynaTtopHUMHI oymnuw 6ypuyarm 2a = 90°. Llapnap HyxTa [e6
Xabyn "MAWHWG, ynyoBnapu xmcobra onvHMacuH (22.14-macanara 6epun-
raH pacmra uapancuH).

XKaBo6: w — 2,937 wm/c3.

23.59. YaTHWHI MapkasgaH b"ouva Pperynsropu LapnapuHuHr aéco-
NIOT Te3naHWWM TONWACUH. MallHHAHWUHT  Harpy3kacu ysrapTupuaraHgaH
KeiMH perynstop = N pag/c Gypyak Te3NMK 6GunaH aitnaHa 6ownagwu,
Wwy 6wunaH Gupra wapnap 6y nmaintga vr= 1 M/c Te3nukka 3ra 06ynuo,
o, = 0,1 m/c2 Te3naHuwWw 6unaH nactra Tywuwaa faBoMm 3Tagu. Peryns-
TOPHUHT ounnuw Bypyarm 2a = 60°; cTepXXeHNapHWUHT y3yHaurn/ = 0,5
M; ynap ocunraH 5XnaP opanurm 2e HM xucobra onimaca xam Gynagu.
LWapnap HyxTa aeb xabyn “mnuvHcuH (22.14-macanara 6epuaraH pacmra
XapancuH).

>XaBob: to= 6,71 wm/c2

23.60. ABCD ocwma Tpaneumsi ropmsoHtan 0102 yx aTtpoduga ¢ =
= (0 sin 0/ KOHyHra MyBogmx TebpaHagn. AB TypHukga mawx 6axa-
paéTraH rMMHacT TypHUK aTpodmpa = const HucbuiA Oypuak Tesnuk
6unaH alinaHagn; BC = AD = / 6epunraH. rI/IMHaCTnTOBOIEI)MHVIHF AB

TYpHMKAaH a Macotaga TypraH M HyxTacuHWHr / = — c 6ynraH nant-

aaru abCcoNoT Te3NaHULWM aHWXNAaHCUH. Bownanruy na|7|T,qa T’MMHacCT Bep-
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TUKan xonga 6oWwuHM toKopura uunub TypraH; ABCD Tpaneums 3ca
MacTKy BepTWKan "onaTHW aranfaraH 3gu.

XKasob: M= o2[dpo(/—a)—a(2¢0+1)], KBagpaT KaBC uuMgarut
npoga mycbar 6ynca, kM BepTukan 6ylimya to”opura WyHanrax.

23.61. Hy™ta pguck paguycm 6yinna6b r = aebl TeHrnamara MyBO-
(u” xapakaTnaHagu, 6yHgarn a, k —ysrapmac mu™gopnap. [UCKHWUHT
TeKMCAMrura nepneHAMKYNap pasullga MapkasfaH YTyBuUM YK, atpoduja
AucKk ¢ — kt TeHrnamara 6uHoaH XxapakaTnaHagu. Hy”~TaHWHr a6contoT
Te3nuru, abconT Te3NaHUWW, YpMHMAa Ba HOpMan Te3naHulapyu aHu”-
NaHCUH.

XKaBo6: v = akek'\r2, w— 2ak2ekt,

wx = ak2ekyY 2, wn= ak2ek'V 2.

23.62. Ep cuptmuga M HyuTa XapakatnaHagu; XxapakaTHWHI Kypcu K
ra (wumonra TOMOH WyHanuw OwnaH HyK;TaHWHr Epra HucbaTaH v Tes-
nmrn opacugarn 6ypuak), XOWHWHT GepunraH nantTgarn KeHramrm @ ra
TeHr. Hy”Ta KOpUOMUC Te3NaHWULLIMHWHI WCX— Wap”™Mid, Wcy — LUMMONNiA

Ba WCZ— BEpPTUKan Ty3yB4Yuiapn aHUKIaHCUH.

XaBo6: wex= —2o0wmcosksing, w = 2vtosiniisin g,
wez = — 2 utosin kcosp, 6yHgarm — EpHUHT  aiinaHuw

bypyak Te3nuru.

23.63. OnguMHrn macanaHvHr waptnapu acocuja M Hy”~Ta Kopuoswuc
Te3NaHULWKN ropuM30HTaNn TalKWa 3TYBYMCUHUHT MWU™OOPU Ba  yHanuwu
aHLLYraHCuH.

XKaBo6: w H = 2v sin ¢; Te3NaHWLIHWHT TOPU30HTaN TallKua 3TyB-
ymc M HyKTaHuWHT Epra HucbaTaH v Tesaurura nepneHAWKYynsp Ba YH-
JaH WUMOMMIA  ApuMWapga 4anra, >KaHyb6uil spumwiapga YyHrra WyHan-

ra.
23.64. M HykTaHWMHT Ep cupTugaH 6anaHgnuru h ra TeHT; XXOWHWHT

KeHrnurn ¢. HykTaHuHr Ep ailnaHuwmn Tydaiinum ByXypara kenaguraH Ky-
ympma “apakatu Te3NaHUWWHWUHT WeX— Luap™uii, wey — LUMMOSINA Ba Wiz —
— BepTMKan TallKWA 3TyBUMMApU aHWKNaHCUMH. Ep pagnycn R, 6ypuak
TE3NUIN @ ra TeHr.

)KaBo6: wy, = 0, Ay = (R + h) a@sin dcos o,
wez = — (R + h) o2cos2¢.
23.65. M HyKTaHWHT Epra Huc6ataH Te3MTUHWHT Wap™uii, WKUMonuii

Ba BepTMKan npoekuusnapu Moc paBuwga VE, vN Ba vh ra TeHr. Arap

HYKTaHUHT Ep cupTupaH 6anaHgnurm 6GepunraH naitga h ra TeHr, Xoii-
HUHT  KeHrauru @, EpHuHr paguycn R Ba 6ypuak Te3nurm o 6ynca,
HyTa HUCOMI Te3NaHULUMHUWHT X, Y, Z KOOpAWHaTa Yy \napujaru npoek-
UMANapM aHUKNaHCWMH. X YN — Wwapuka, Yy yu — WyMMoara TOMOH, Z U
aca BepTuKan OByliMya WyHanraH.
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23.66. OnguHrn MacanaHvHr waptnapu acocmga Ep axuHupa xapa-

KaTnaHyB4YM M HyKTa abCOAT Te3NaHWLIMHWHE Ty3yBUMNapu aHuxnaH-
CUH.
>KaBob6:

vV Vv VF Vh
w*= \B - tgd+ — - 2[Wsin d- vh B DO,

W,= W+ ~ 1 §d+ + (A + A)°>2sinpCO5d + 20£ X
X to SiN o,
2 L 2
+
wz= vh— - - -(a ¥ /szoosch— 2nE weosd.

23.67. T'yp3unu y3aTMaHWHI  KPWBOLUMMN-KYNUCa MEXaHu3Mu unra-
punama- KaiTMa XxapakaT XWnyBuM TYrpu UMUMKW KynucafaH ubopat (22.
25-macanara 6epunraH pacmra xapancuH). Kynuca, 4” pag/c ra TeHr
bypyak Te3nuk 6unaH 6up Tekuc ainaHaérraH, OJ1 —r = 0,4M Yy3yH-
NUKAArn KPUBOLLMMAHWHE yuyura O6upnawTvpunraH A Tow 6unaH xapa-
Katra Kentupunagu. /— 0 naitga Kynuca Xyium XonaTtHW arannaingu.
KynvcaHvHr Te3naHuwmn TOMWICKH.

»XaBob6: w — 63,2 cos4ittm/c2

23.68. Tyrpu umsmxam wunrapuiaMa- xaiTma xapakaTtnaHyBuM Kynu-
caHn xapakatra kentupaguraH OA = r = 0,5M y3yHIMKAar v KpmeoLUMN
Kynuca yxu 6unaH 60° 6ypuyak TalKua 3TraH naitga w= 1 pag/c 6yp-
yak Te3NMK Ba e = * l1pap/c2 6ypyak TesnaHuwra 3ra. (22.25-maca-
nara 6epunraH pacmra KapancuH.) KypcatunaraH naitga KyaucaHuHT
Te3NaHUWN WMKKM Xon: 1) e>0 Ba 2) €< 0 Y4YyH TOMW/ICKH.

»KaBo6: wr= 0,683m/c2, w,, = 0,183 m/c2

23.69. Y3uHuMHr AB [gvameTpu WyHanuwimaa ysrapMac M0 Te3NuK
6vnaH cupnaHub warapunaMa Xxapakar KunaéTraH Kynak spuM AWUCK Liak-
nura ara (22.26-macanara 6epuaraH pacmra xapancuH). AB pguametpra
NepneHanKynap pasullga BepTUKan MyHanTupyBum Oyiinab 3pkuMH cupna-
HMG, Kyfnakka TasHraH Xonja XapakaTnaHyBYM CTEPXEHHWHT Te3naHuu
aHUXNAHCUH. POAWMKHWHI  paguycu p. bownaHpuy naiTtaa CTepXKeHb
toxopn xonaruga 6ynraH.

4 (r+ pp

XKaBob: w= [+ p)S_ w?]Y2-

23.70. Tokapnuk cTaHornia Anametpu 80 MM GynraH UMAMHAD CUPTU

3mn
cunnuxnaimoxga. LWnuHaens 3 07 - ra TeHr 6Gypyak Te3NuK 6GunaH  aii-
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naHagu. bBylinamacura ysatuw Te3nuru
y3rapmac Ba 0,2 mm/c ra TeHr. Wwnos
bepvnaéTraH UuAUHApPra HucbaTaH Kec-
KWYHWHT TE3NMK Ba Te3NaHWWU  aHuK;-
NaHCUH.
Xagob6: vr = 125,7 mm/c, K'e — 789,5
mm/c2, wr= wc= 394,8 mm/c2
23.71. CTepxeHb yiin yun 6unaH
yubypuaknu MNpuU3MaHuUHE CUMSIMK KKd Te-
Kncnurura TasHUO, BepTMkan NyHanTu-
pyBUM wnumpa cupnaHagu. Mpusma ropu-
30HTan 06yiinab yHr TomoHra wO ysrap-
mMac Tes3naHuWW 6unaH xapakaTnaHagu. CTepXEHHUHr Te3naHuwy Tonus-

CUH.
XaBo6: w = wO0tga.

Fill OB
KATTUK XUCMHUHIT MYPAKKAB "APAKATMU
24- 8. XucmHuHT XapaKaTNapuHy LYLLIKLL
a) XUCMHUWUHT TeKuWc-napannen xapakaTnapuHu uywuuw

24.1. ill kpuBowwmn wkkuMTa i Ba J1 TUWAM ruagupaknapHuHr O, Ba
02 yuywpuHn 6upnawTtupagn, 6yHpa punguMpaknap pacmga KypcaTuaraH-
[eK, TalKapuiaH éku uykapuiaH unawmwn MyMKuH; | pungupak  Kys-
panmaiign, Il kpusowwmn aca 0, yb, aTpodmaa uWB Oypyak Te3NuMK 6u-
NaH ainaHagu. PungupaknapHuWHr pagwycnapu r, Ba rr 6ynca, Il pun-
OVpaKHWHT abconoT Oypuak Te3nury o Ba YHWHI KpuBowwunra Hucba-
TaH HUCOWIA Oypuyak Te3nurm w23 XxucobnaHCuH.

XKago6: Tawkn wnawvwga 2= m3r '2, w,3=(03—. WNukun una-

r2 ra

wuiwga: W, = —w(-— —, ¥, = —uwd— . MuvHyC wuwopa Ternwnm
r2 " rr
YKMCMMIAPHUHT  Kapama- Lapwy TOMOHra ailflaHMIWMHK KypcaTagu.

24.1- macanara
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24 .3- macanara 24.4- macanara

24.2. Il xpvBowmMn 6unaH xapakaTra KenTupuayeuw, paguycu r 6yn-
raH Il Tuwnn rungupak xygau WwyHgain paguycam 1 Kyspanmac TULAW
pungupak aTtpodumaa Apymanavgu. 11l kpuBowwn Kysranmac Pungmpak-
HUHr O yum atpodmpa o9 bypyak Te3nuk 6GunaH aiinaHagu. |l TUwAm
PUNAVMPAKHUHT HUCOGUIA Ba abcontoT Oypyak Tesnumknapu TonuacuH; OA
KPMBOLUMN XapakaTu Kyuyumpma xapakat geb "abyn “MAMHCWH.

>Kago6: ul3= w0, o= 2uo.

24.3. Yapx TOWHM Te3 alinaHTUpyBYM Tulialwma Xyiaupgarumya Ty-
3unraH: IV cTepXxeHb Maxcyc pgacta BocuTacuga Or yu atpoduga v
Oypyak Te3nuK 6unaH ainaHTupunagu. CTepxeHnapHuHr 02 yumpa na-
negn 6ynmb, yHra r2 paguycnv Il punampak spKUH KUIATM3MG Kynunarad.
[acTta annaHtupunraHga naney |l pungmpakHu 11 pungupak nuuga cup-
paHTupMmaii alinanTupagu; Il pungupak Kysranmac 6ynunb, YHWHT pagu-
ycu 1. ByHfa uvwkanaHuw Hatuxacuga, |l pungmpak uapx yku 6unaH
Mapkam 6ornaHraH | pungupakHu cupraHTMpmai ainaHtupagw; | pungu-
pakHUHI paguycu rx 6ynub, y Ox y“Ka 3pKWH ypHatuaraH. Tawuapuru
Kysranmac 060iMaHUHI s paguycura b™apab rr yHUHr WyHAan uuiivmatu

TONWACUHKKU, — = 126YNCUH, SBHU YapX YHW yapakatra KenTupyBum fac-

Tara KaparaHga 12 mapTta Te3po” aifaHCuH.
XXaBo6: r, = —,,.
1 11 3
24.4. Arap OA kpvBowwun, Tuwnapn coHu r0= 60 b6ynraH "ysran-

Mac LWecTepHAHHHT O y”~n aTtpogmaa n0O= 30 - ra Typpu Kenagurad

Oypuak Te3nuK 6unaH aiinaHca Ba YHra TULUNAPUHWHT COHM Tr= 40,
z2= 50 6ynraH "ywanox WecTepHAnap yku ypHatuiaraH 6ynca, Tuluna-
PUHWMHT COHM 23— 25 6ynraH LWeCcTePHAHUHT 6Up MUHYTAA Heya MapTa
annaHuWy TOMMUICKH.

XaBo6: n, na{l — 60 o (MMHYC  wnopa  xacupa
24.1-macanaHuHr >aBobura uapancuiH).

24.5. OT 6unaH xapakaTra KenTUpunyBuM siHUMW acbobupa wuynna-
HunaguraH anuUUKIMK MexaHu3mga OA eTakuu Kpusowwun 6wunaH rj pa-
auycnm | pungupak O Banra 3pkWH Kuiirmsmnrad; 1l pungupakHuHr  Or



YXW eTakyu Kpusowwunra ma’KkamsaH-
raH, r3 pagnycnu Il pungupak 3ca
O yx aTpotufa I3pKUH alnnaHuWu
MyMKMH. OA eTakuumra ul 6ypuak
Te3nuk, Il pungupakka aca 6owxa
asuratengadH  (6y  ABuratefniHM - xam
OT XapakaTnaHTupagu) Kpusowwwmn 6yp-
yak Tesaurura xapama- Kapwu yHan-
rat @, 6ypuak Te3nmk 6GepunraHga, |
pUNANPAKHUHT bypyak Te3nuru-
HUHT MWKLOPW aHUX/IaHCUH. 24.5- macanara

i = A
XKaob6: ooj = wd1l -j Y+ Ue

pUHYM  pungupak (TUWNAPUHUHT CcOoHM 2L= 20) 6ypuak Te3nurn nl=
= 4500aiin/MnuH 6ynraH | eTakuu Banra ypHaTUNraH, WKKUHYUCK (z2=
= 25) etaknaHyBuu Il Banra maxkam Xxunnb 6GupukTMpunraH yxxa P’
KWH YypHaTWaraH, WYk TOMOHZaH TWLliapy BOcuTacupa wnawlagurad
YUMHUYM pungupak Xysranmac. ETaknaHyBun Ban Ba ainaHyBuM pungu-
PaKHUHT MWHYTUra aiinaHuaapu COHW TOMWCKH.

»XaBo6: nu = HKOOOahn/muH, n2= — 1800ain/mMmun.

24.7. PefyKTOPHUHT | eTakuu Banu 6ypyak Teanurn n]= 1200aiin/mMuH.

Arap MYKM TOMOHJAH TULINAapuM OpkKanu wunawagurad XY3Panvac pungu-
pakHWHT Tuwnapy r1=180Ta, 6up-6upura GUPWMKTMPWATaH aiinaHyBuU
WecTepéHKanapHUHr Tuwnapu r,,= 60 Ta Ba r3= 40Ta, eTaknaHyBun
Ba/ira MaxKam/aHraH LecTepéHKaHUHI Tuwnarn z4= 80 Tta 6ynca, Il
Ba/lHUHT MWHYTUra annaHuwnapyu COHW TOMWJICUH.

KaBo6: nn= 3000 ain/muH.

24.8. Te3nuknap pegyktopu pagnycm rx— 40 cm 6ynraH xY 3Panmac
WwecTepéHkagaH, pagnycm r2= 20 cm xama r3= 30 cm 6ynraH Ba o6wp-
fupura GUPUKTUPWITaH WKKUTA aiinaHyBYM LUeCTepEHKajaH Ba TWLLIApK

¥ .

4
N'——
T7
L Al
24.6- macanara 24.7- macanara 24.8- macanara
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24.9- macanara 24.10- macanara 23.! 1- macanara

WYKM TOMoOKAa 6ynu6, paguycn r4d= 90 cm GynraH Xxamfa eTaknaHyBuu
BaAra ypHaTUAraH liecTepéHkagaH ubopat. AiinaHyBuM LuecTepéHKanap-
HWUHT yynapy YpHaTWUAraH KpPUBOLIMM Ba eTakuM Ban Oypyak Tesnuru
nl= 1800 aiin/MuH. ETaknaHyBuYM BajHUHT 6GUP MUHYTAA Keuya MapTa

annaHuWmn TONUACKH.

XKaBo6: nn = 3000 an/mMuH.

'24.9. MnaHeTap y3aTManu Te3nuknap pegyktopu | Ban 6unaH map-
KaM OupukTMpunraH Kysraamac l1— rungumpakgaH, 1 sa 11 yknap atpo-
tuga Q b6ypyak Te3NMK 6UnaH 3pKUH aiinaHaéTraH pamkafaH, y3apo Max-
Kam 6upnawTupunraH Ba EF yeja 3pKuH ypHatuaraH, pamka 6unad
6upra alinaHyBum 2-xam 3-TUWAW rungupaknap sa 11 san 6wunaH map-
Kam 6ornaHraH 4-TUWAWM  eTaknaHyBYM TUAAMPaKAAH TallKUA TOMraH.
Arap rungupaknapga Ttuwnap coHu rx= 49, z2= 50, z3=51, z4= 50
6ynca, Il Ban 6ypyak Te3qUMIMHWHI pamka 6ypuak Te3nurura HucbaTn
aHUKMIAHCUH.

XKago6: <y /0. = 1/2500.

24.10. [OundpepeHyman ysaTtMannm pefyKTop eTaknaHyBYW BalUHWUHT
bypyak Te3nurum af TOMWACKH; ByHaa 6up-bupura GupuKTUpUAraH ysatma
WwecTepéHkanapn OynraH KpuBowunaM eTtakunm Ban w, = 120 paa/c 6yp-
Yyak Te3nuk 6unaH aknaHagu. 1- rungupak = 180 pag/c 6ypyak Tes-
NM< 6unaH ainnaHagu Ba YHWHT TuUWAapu coHu zx = 80, aiinaHyBuM ru-
Lvpaknap TUWNapPUHUHT COHN: z2=2Q, zs= 40; eTaknaHyBYuW Ba/ira ypHa-
TUATAH TUAAUPaK TULWNAPUHUHT COHWM 14 = 60. 1 rungmpak Ba eTakuu
Ban 6GMp TOMOHra ainaHagm.

XaBo6: a1 = 280 pag/c.

24.11. OuddepeHuman ysatmanu Te3nuKnap peaykTopy TypTTa TULWAK
rungupaknapgaH uéopat; 6ynapgaH O6MPUHYMACK WMYKM TOMOHAaH Wnawa-
auraH 6ynu6, 6ypyak Te3nuru 160 alin/MUH ra TeHr, TULIAAPUHUHT COHK
Zj =70; WKKMHYA Ba YYMHUM Trungupaknap 6up-6upura OGUPUKTUPUATaH;
ynap, MuHytura 1200 mapTa aiinaHyBuM | eTakuum BanHWHT Yyen aTpo-
thmga Ban 6GunaH 6upra anaHyBuM yefa ypHaTWAraH; TULLNAPUHWUHE COHU
r2= 20, r3= 30; MykM TOMOHAaH wnawaguraH TYPTUHUYN TUIAUPaK



24+ 12- macanara 24 13- macanara 24.14- macanara

eTaknaHyBUYM Basra Mapkam ypHatunraH 6ynun6, TULINAPUHWUHE COHU 4=
= 80. ETaknaHyBYM BafHUHI 6MP MWHYTAA Heya MapTa alinaanwm ToO-
nuncvH; 1 Ban Ba 1— rungupak Oup- Gupura uapama- KapLiyM TOMOHra
ainaHagu.

Xaeo6: nu = 585 aiin/MuH.

24.12. Te3nuknap peaykTopyu Tapkubura 1-xysranmac LuecTepéHKa,
y3apo OUpPUKTMpUAraH Ba W4YKM TOMOHAaH wnawaguraH 2- sa 3-“y3ra-
NYBYM LIeCTepéHKasnap Ba eTakNaHyBYM Eanra MaxKamyliaHraH 4- LLECTEPHS
Kupagn. Arap TuwWwnapHUHr coHn r, = 30, r2= 80, r3= 70, r4= 20
bynca, eTakNaHyBUM esnnunur OMP MUHYTAA Heya MapTa aiinaHuILH To-

NUACUH; eTakum ban n, = 1200 ain/MnH ra Tyrpu KenaguraH 6ypuak
Te3NNK GunaH alinaHagw.
XKaBo6: nun= — 375 aiin/MuH.

24.13. «Tpunnekc» cucTemacmparn 6nokga a — a Baara 3aHXupau
N1 6nok mMaxkaM Kunub ypHaTuAraH; ylla Bainra KyTapyBuM 3aHXupW Ba
IOKM 6ynraH b BTy/Ka 3pKUH ypHaTunraH; BTynka B pgactara mapkam
umnmb TyTawTupunrad. [JlacTaHWHT Xap Kaiicu naneuura ysapo 6upuvK-
TUPUATaH MKKUTA |l Ba IIl LIecTepHANap 3pKUH YTKaswWaraH; Il LiecTep-
HANap a— a Baara MaxkKamnaHraH | LWecTepHa 6unaH TuwnawraH; 111
WecTepEéHKanap xysranamac |V TULWAW puigupak 6unad Tuwnawrad. Arap
I, 11, 111 Ba IV TWWAA TUAAUPaKNap TULMAPUHWUHT COHWM  TEeruwnya:
Zj= 12. 2= 28, r,— 24, r4= 54 ra TeHr O6ynca, a—a Ban Ea b
BTY/Ka alinaHuw 6ypyak Te3NUKNAPUHUHT HUCOATW aHWKNAHCUH.

XKascb: ta/mA=10.

24.14. UunnnHgpuk guddepeHymanga | — | Banra paguycnm R 6yn-
raH TUWAW TUAAUPAK 3PKUH yTKasunaraH Oynub, yHra r2 Ba ra pagu-

yCAu y3apo GUPUKTMPUATaH LWeCcTepHsnap ypHatuaraH. R rungupak rn
paguycnu lwecTepéHka 6WUnaH Xxapakatra Kentupunagu. r2 Ba r3‘ pagu-

ycnu wecTepéHkanap Termwnmya | —/ Ba |l Bannapra MaxkamiaHrad
ry Ba r4 pagumycnu wectepéHkanap 6wunaH wunawtupunrad; Il Ban BTy/Ka
waknuga wuwnadrad. | —/ Ba O— O BannapHWHI ainaHuw 6ypuak
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24.15- macanara 24 .16- macanara

Te3nuknapu n, Ba nQ ra TeHr Ae6, |l BanHWMHI 6Gypuak Te3nurum TOnu-
CMH. 1—/ Ba O— O Bannap 6up TOMOHra aiinaHagm.

Xago6: n2= [n1l nO

24.15. KapTolwka KaBnoBYM MalUMHAHWHI MaHeTap y3aTmacuga map-
Kasuii a LecTepéHKa Ky3raayBuu C LecTepéHkanapra napaswut b Liecte-
péHkanap épfamufa UywWuaraH; a wectepéHka y3 yku 6unaH bupra Tyrpu
YM3WyL TEHr YA4OBAW WArapunama xapakaT Kunagum; C LiecTepéHkanap
BTyNKanapura d ~aHoTnap 6upukTupunraH. b Ba c lwecTepéHkanap Xu-
napn Mapkasuii a LecTepEHKaHWHT Yy~ aTpodmaa o Bypyak Te3nuk 6u-
NaH aiinaHyBuM S BoAwWnora (etakuura) ypHaTunaraH. Arap xamma Llec-
TepEHKanapHUHI paguycnapy 6up xmun 6ynca, wecTepéHKanapHUHr abco-
NoT 6ypyak Te3NUKMapu, LWYHWHIAEK, ”“aHoTfnap XapakaTuLLr Xapak-
TEpU aHUKMIaHCKH.

XKaBob6: w= 0, KaHOTNap C LWecTepéHKanap mapkasnapy 6wunaH 6upra
unrapunaMa UMKNOMAan xapakat Kunagw.

24.16. OA kpusowwun B nocaHrn 6unaH 6upra Kysranimac LuecTepéH-
KaumHr O yum atpodumpa o0 = const 6ypuak Te3nuK OunaH alinaHagu.
KpvBoWwunnHUHr A yumpga 6ow”a LwWecTepéHKaHWHT Y™ Typagu Ba 6y
LWecTepéHKa Ky3ranmac LiecTepéHkara 3aHXup BocuTacuia “yLwuniraH; Luec-
TepPEHKaNapuuHr ynyamnapu 6up xun. Arap KpWUBOLIMMHWUHE  Y3YHAUTU
OA = / bynca, uy3ranyBuMm LIeCTEPEHKAHMHI Oypyak Te3nurn Ba Oyp-
Yak TesNaHWLWW, LWYHWUHTAEK, YHUHT UXTUEpUA M HYTaCMHUHI Te3unkK
Ba Te3NaHWULWWN aHWKNaHCUH.

XKago6: w= O, s= 0, AbHN wWwecTepéHka A wMapkasu 6unaH 6upra
aiinaHa 6yina6 warapunama xapakaTr “unnagu:

vwn= va= 1w>wm= 1wl.
24.17. INUUUKNUK y3aTyBumpa paguycm R 6ynraH eTakioBYM Liec-
TepHs coaT CTpenkacu ainaHuWwmra Teckapy TOMOHra u0 6ypuyak Tes-
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AT vecaaa 24.18- macanara

nuk Ba €0 6ypuak TesnaHWW 6unaH ainaHagu, YysyHnurm 3R 6ynrad
KpMBOLUMN YHWHI YKW aTpodmpa coaT cTpenkacu 6yinab xyaaum LWyH-
faii 6ypuyak Te3NMK Ba Oypyak Te3naHWwWw 6GunaH ainaHagu. Pagmycu R
OynraH eTaknaHyBYM LUECTEPHSHUHT WY MainTaa KpuBOWMAra TUK 6yn-
raH AMaMeTPUHWMHI yuuaa TypraH M HyXTacCMHUHI Te3Nnru xampja Tesna-
HULIX TOMWACKH.

XaBo6: mn— R u0yY 10, w= R \O(rd + n"™)— 12 due0.

6) )KMCMHUHT Pa3oBMili “apakaTnapuHu Xywuuw

24.18. S'unapu xysranmac Ba 6ypuyaknapu Tervwamya a Ba p ra TeHT
O6ynraH KOHyC Llaknugaru WKKATa TULWAW rungupak 6epunradH. BupuHun
rungupak cot 6ypyak Te3nnK 6unaH alinaHagu. VIKKMHYM  pUNAUPaKHUHT
bypuak Te3nury o2 aHMknaHerH Ba y a= 30°, = 60°, nl= 10 aiin/mMmuH
b6ynraH x<an y4YyH xmcobnaHcuH.

a

XaBob: m» = coj-—-— = 5,16 aiin/mMmuH.
. P
sin ~2
24.19. Kapycenb fowvpasuii AB to3agaH nbopaT, AB t03a D Mmapka-
angaH ytraH OC yx atpodupa 6 ain/muH Gypuak Te3nuk OGunaH aiina-
Hagn, OC yx 3ca Wy TomMOHra kapa6 OE BepTukan atpoduga MUHY-
Tura 10 mapTta alinaHagu. Yxnap opacuparn 6ypuak a = 20°, AB to3a-
HUHT gnameTpy 10 m ra TeHr, OD opaimx 2 M ra TeHr. B HyxTa 3Hp

NnacTKM XOMaTHW 3ranfaraH naWTaa YHWHT Te3IUIU V aHUXaHCUH.
>XaBob6: v = 8,77 m/c.

24. 19- mMacanara AD-vemaHa
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ffiy f
24.21- macanara 24.22- macanara

24.20. Wapnn gpobunka CD ypa ypHatunrad |l KoBaH LwapgaH
néopaT (yHra Liapnap ypHaTwaraH Ba MalfanaHafuraH MOAAa COMMHIaH);
CD YyKKa paguycum r OyaraH KOHyC llakaugarn E  TUWAWM TUngupak
MaxkamnaHraH. CD yx G pgacta épgamum OunaH xapakaTra Kentupuna-
avrad 1 pompary nogwmunHuknapga Typagu. | pom AB yx 6unaH axaut
Kunué wuwnaHraH. E rungumpak paguycu R 6ynraH Kysranamac F rungu-
pakka TyTawraH. Arap gacta o0 6ypyak Te3nuk 6unaH ainaHca, Lllapnn
Ap'obuKaHMHT abcontoT 6Gypyak Te3NUrM aHwWknaHcuH; AB Ba CD yX
nap opacugarn 6ypyak a ra TeHr. LUyHWHrgek, pacTaHWHr 6ypuyak Tes-
nurn (00= const 6ynca, wapnu ApobunkaHMHT abcontoT 6ypyak Tesna-
HUWN aHWKNAHCUH.

XaBo6: co1 = — §fr- + R2+ 2rRcosa, e= L, —sina.

24.21. Pyfa fHYMW Y4YyH KOHYC LWaknuMjarn vawa (uguw) Tybuaa
rMAAMPOBYN NynaT TYPUHAW YysH ruagupaknap KypuHuwmaarn 6eryHnap
nwnatunagn. beryHnap ropmsoHtan A.OB yx atpodumpa alinaHagu; AOB
YX 3ca y3n 6unaH AXAUT Xuamb uwnadradH septukan OOn yx artpogumga
alinaHagu. BeryHHWHr OHMiA aiinaHuwl yxu 6eryH TYTMHUHWHI Yawa Ty6ura
YPUHULL UM3UTUMHUHT ypTacuparn C HyxTa opxanu yTtaau feb apas Xu_
o6, 6eryH TyruHugarn D Ba E HyxTanapHuHr a6conoT Te3nuknapu
TOMWACKMH. BepTukan yx atpoduga ainaHuw Oypyak Tes3aurn o, =
= 1pag/c, GeryHHMHr 3HM h — 0,5 M, 6EryHHWHI ypTaya paguycum R =
= 1M, alinaHUWHWUHT ypTaya paguycu m= 0,8 m, tga = 0,2.

»XaBo6: vD= vE=0,28 wm/c.

24.22. OnddepeHumnan ysatma Mkkuta AB Ba DE pgucknapgaH wu6o-
paT; AUCKNapHWWT Mapkasnapu ynapHuUHI yMymuid aiinaHuil yxupa éragu-
6y gucknap MN rungmpakHu Xmucub Typagu, pungupakHuHr H 1 ykun guck-
nap ykura TWK. Arap pungupakHWHT [ucknap 6unaH ypuHULL HyxTana-
PUHUHT  Te3nuknapu: i\ = 3 m/c, ¢2= 4 m/c, rungupak paguycm T =
0,05 m 6ynca, MN pungupak H mapkasuHuHr tesnurm v Ba HI yx ar*
podmaa annaHu Gypuak Te3NMrM Cor aHUXJAHCUH.

Xago6: v= 0,5wm/c, cor = 70 pag/c.
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24.24- macanara 24.25- macanara 24.26- macanara

24, 23. OnguHryn macana WapTnapuHu caunab, yayHanmkHm HI = 1/14 m
fe6 ~kobnab, MN punanpakHWHT abcontoT 6ypuak Te3nuru Ba abconoT
Oypyak Te3naHWLIM aHLYraHCUH.

XaBo6. 0) = >/4949" papg/c, e = 490 pag/c2

24.24. A nuvpungoy, y3MHUHT OB cummeTpua  y“ura HucbataH co,
pag/c poumwuii 6ypuyak Te3nuk 6unaH ainaHagn. OB yK TeHr YA4oBAM
Xxapakat 6wnaH KOHYC WakAMHu umzagn. Mupungo™HuHr B yun 1 MUHYT-
fja n MmapTa ainaHagu. bypuak BOS =a. [MupungouHuHr 6ypuak Tes-
aru co, Bypyak TesnaHuLWy € TOMWCUH.

nn
YKaBob6: m= cosa, €= 0o, zfk Sina
' 13H :

24.25. [lompaBnii amMck ropmsoHTan CD yx atpogmaa ox 6ypyak Tes-
NUK 6unaH ainaHagw; wy 6unaH 6up Ba“tda CD yXx [AUCKHUHT O Map-
Kasu opxanu yTraH AB BepTukan yx atpogupa o2 6ypuyak Te3nuk 6u-
naH ainaHagu. Arap coj = 5 pag/c, co, = 3 pag/c 6ynca, AUCKHUHT OHMNA
Oypyak Te3nury o Ba OHWIA Oypyak Te3naHWLWW I HUHF MU gop Ba MyHa-
NNLWNapU X1Co6MaHCKH.

XaBo6: m= 5,83 pag/c, — X, yXAapHWHI MycbaT KyHanuwnapu
6vnaH a = 30°58/ Ba (3= 59°2' 6ypuaknap xocun xunagin; e = 15 pag/c2,
e 3ca y yk 6yinab KyHanraH.

24.26. Paguycu R 6ynraH AMCK oo JOMMUIA Bypyak Te3nuk 6unad
ropmsoHTan Ox 02 yx atpogmpaa alinaHagn; 6y yx y3 HaBbaTmga BepTu-
Kan yx atpoupa Me fouMmuii Bypyak Te3nuK 6wunaH ainaHagn. [Ouck-
HUHT BepTMKan AuameTpu yunapupa étraH A Ba B Hy”‘TanapHuHr Tes-
NNK Ba Te3NaHuLNapu TOMUICKH.

>KaBo6: VA= vB= Rar, wA= wB= RarvV™M ug+w"

24.27. Keagpat pom AB yKk aTpotumpa 2 ain/mMuH Oypyak Te3nuk
6unaH aiinaHagu. Pom pauaroHanu Gyiinuya ytran BC YX atpodnga auck
MWHYTUra 2 MapTa ainaHagu. [JWCKHUHT abconioT 6ypyak Te3nuru Ba
Oypyak Te3naHULWM aHWKNaHCUH.

XaBo6: m= 0,39 pag/c; e= 0,031 pag/c2

24.28. TernpmoH 6eryHuUHuHr OA ykum BepTukan Or yx aTpoguga
Q foumunin 6ypuyak Te3nuK 6wunaH ainaHagn. Yx ysyHaurn bA = R, 6e-
ryH paguycu AC — 1. beryHgarn C HyXTaHWHT Te3IMIMHM LWy nantga
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24.27- macanara 2A.B-ve@aa 240 \eaaa

Honra TeHr fe6 xmcobnab, 6eryHHUHr Oypyak Te3Uru « OHWIA YL, NyHa-
NN, Ky3ranyBuM Ba Ky3rasiMac akcoupanap aHWKNaHCUH.
|"ft2 | y2
XXaBo6: @ = -——------- Q; oOHuin yu— OC Tyrpu umsnL; akcouma-

nap— yunapn O HyuTaga O6ynraH KOHycnap; KysrasyBuuM aKCOMAHWUHT
yungarn z'OC 6ypuyak arctg — ra TeHr, Ky3rafMac akCOMAHWHI Yyui-

parnm zOC 6ypuyak n — arc tg -+ ra TeHr.

24.29. OnddepeHumnan ysatma Kysranmac CD yk, aTpodmpa aiinaHa
onaguraH IV Kpusowunra sapKUH ypHaTUAraH KoHyc waknugarn Il Tuw-
nn rungupak (catennut) gaH wubopar. Catennut ywa CD yu atpoduga

= 5 pag/c Ba uR= 3 pag/c 6ypyak Te3nMK 6wnaH ainaHyBuM KOHYC
waknugarn | Ba Il TMwnn rungupaknap 6unaH uywwuarad; 6yHga | Ba
Il TMwnm rungupaknap 6up TOMOHra ainaHagu. CatennuTt paguycu [ =
= 2cm, | Ba Il rungupaknapHuWHI paguycnapu aca 6up xunga Ba R =
= 7cMm ra TeHr, IV KpMBOWMNHUHI BypyaK Te3nurn co* caTtelIMTHUHT
KpuBOLWMNra HucbataH Oypyak Te3nurm o4 Ba A  HY TaAHWUHT Te3nurun
aHUKNAHCWH.

XaBo6: vA= 0,28 wm/c, 4= 4 paglc, usd= 3,5 paglc.

24.30. OnguHrn macanagaru gugdepeHunan MexaHn3maa KOHyC Llak-
mmgarn | Ba Il TMwnm rungupaknap wl=7pagl/c, uwul2— 3 paag/c 6yp-
Yyak Te3nMK 6wunaH Lapama- Laplim TOMOHra aiinaHagu. Arap R — 5 cw,
r= 25 cvm 6ynca, VA, u4 Ba uUB4 HUWHT LaH4Ya OyIMWIN  aHUKNAHCWH.

Xaso6: VA= 0,1 wm/c, ud= 2 pagl/c, usd= 10 pag/c.

24.31. ABTOMOOMAb OypunuwWAaH topraHAa YHUHT TaHWW rungmpak-
napu Kyn iyn yTagum Ba kam iyn 60CyBUM MYKWM rungupaknapura “apa-
raHja Te3poK alifaHWWwmn Kepak. ABTOMOOUIHWHT Opa eTaKuM YUM CUH-
Maciurn yuyyH augdepeHuman ysatma feb artanaguraH  TAWAM  y3atma
uynnaHmnagu, 6y ysaTMaHWHr Ty3uAuWK uyinparmya: WKKUTa rungupax
ypHaTunraH opua yI' alipum-aiipum 6ynraH wukkuta | Ba Il uncwm-
napfiaH uunuHran; 6y LMCMAapHUHT yuura WKkuta 6uvp xun A Ba B Tuw-
NN TUAgMpaknap maxkam uunub ypHatunraH. BannapHuHr wy umcmna-
puga C kopobka KOHyC Wwaknugarn D rungupak 6unaH 6upra nogwimn-
HUKnapga avnaHagn; D rungupak C Kopobka 6wunaH Mapkam — Luanb
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24.31- macanara 24.32- macanara

6upukTmpunrad; C kopobka MOTOp 6unaH XapakaTra KenTupuayeum (y3y-
Hacura KetraH) 6ow Ban Tuwnu E rungupak éppamupa ainaHTupunagw.
C KOpOOKaHWHI alinaHuWy KOHyC LWaknuparn ukkuta F wectepéHkanap
(catennutnap) épgamm 6unaH A T B Tuwnu rungupaknapra ysatunagu,
WwecTepéHkanap aBToMo6unHuMHr | — Il opxa yxura TuK Xuamb Kopob-
Kara MaxkaMnaHraH yxnap arpojpuja 3apkuH ainaHagu. ABTOMOOGWAHWUHT
opxafarn rUngMpaknapuHuHr bypuak Ttesnuknapn C Kopobka aiinaHuLim-
HUHT 6ypyak Te3nurun (yHKuusacu cudatnga TONWICUH Ba caTennuTnap-
HUHI Kopobkara HucbaTaH 6ypyak Te3Mru W aHUXNaHCWUH; aBTOMO6WNb,

pagnycu yptadya p= 5 M 6ynraH ainaHma iynga, v = 36 — Te3nK
coat

6unaH xapakaT Xunagum; opxafarv yx rungupaknapuHuHr paguycm R —
= 0,5 m, ynap opacuparn macogpa |= 2m. A Ba B Tnwnm rungmpaknap
paguycnapu caTennutnap paguycnapura xaParanfa UKKM MapTa — KartTa:
RO= 2r.

XKaBo6: = 24 pag/c, uR= 16 pag/c, tor = 8 pag/c.

24.32. AB Ba MN yknap ainaHulWl COHNapUHUHT 6epuaraH Huc-
6aTuHM onuWw YYyH AuddepeHuman TulnawiMa XynnaHuUnagu; YHWHT KO-
Hyc waknugarn | Ba Il rungupaknapura uunuHgp waknmgarn I Ba //'
rungupaknap mMaxkam 6upuktupunrad; I Ba IlI' rungupaknap J1B yrcka
MaxkaM xunné ypHatunraH IV Ba V wecTepéHkanap 6unaH Tuwnawagu.
Arap / Ba Il rungupak paguycnapn 6wp xunga, I, Il', IV Ba V run-
AVpaK TULWNaPUHWUHT COHMapu TerMwnuua T, 0, X, y 6ynca, AB Ba MN
BaNNapHUHI 6ypyak Tesnuknapy o 6unaH W opacugarn MyHocabatr ToO-

MUICKH.
XaBo6: — = — f—+ —V
(00 2 \T nl

24. 33. OnguHrn macanagaru guddepeHymnan ysatmaga I sa IV Tuw-
AN TUAAMpaknap opacura anaHuw yxu XY3ranmvac 6ynraH napaswut run-
Aupak Kvputuarad. MacanaHuMHr 60lixa Xamma LapTnapuHu y3rapTupma-
raH xonga AB Ba MN BannapHuWHr O6ypyak Te3nuknapu o0 6unaH
opacugary MyHocabaTHM TOMWLL Kepak.

>XaBob: — = -1 !2-—JL
000 2\T n
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24 .34. ABTOMOOUMbL OpLa YUYUHUHT MWKKana SPMUHU  TyTalwTUpyBUM
anddepeHymnan yatMa R = 6 CM paguycnim UKKWTa 6Up Xua  LecTepéH-
KanapgaH ubopat. LecTepéHkanap Apum yryrapra ypHatunraH 6ynu6,
aBToMO6MNb BGypunraHga y3u x,ap Xun, Marygapu aca ysrapmac 6ynraH
oo = 6 pag/c Ba od2= 4 pag/c 6ypuyak Te3nuKk 6GunaH 6Mp TOMOHra alina-
Hagu. LllectepéHkanap opacura yuka 3pKWH ypHaTWAraH Ba paguycu r =
= 3cM b6ynraH ainaHyBuM caTtennuT uucunraH. CaTeniut y M KOXyX-
ra Maxkam ypHatunraH 6ynm6, y 6unaH 6Gupra aBTOMOOGUAHMHI opua yuu
aTpogmaa alinaHa onagn. CaTeNMTHWUHT, pacMaa KypcaTUaraHuiek, WUKKu
AvameTp yumpa @éryBum TYyptTa Mun M2, M3 Ba M4 HyryanapuHuHr
aBTOMOOGM/b Koprycura HucbaTaH TesfaHULWNapu TOMUICUH.

>»KaBo6: = 2,1 m/c2, ic2= 0,91 m/c2, w3= wt = 1,73 m/c2.

24. 35. TvW KMpKULW CTAHOTMHWHT AuddepeHunannia TesnaHTUpyBUn
4- rungupak ysura maxkam Kunub ouvpukTupunrad / rungupak 6unad 6up-
ra eTrkiy a Banra 3pKWMH ypHaTunraH. ETakuum a Ba/HWMHT yumpa 2 — 2
catennutnapHuHr CC yuu yTraH ronoka 6op. Kyiingarn 6ew “onga
eTaknaHyBuM b Ban Ba yHra maxkam rywmb OUpUKTMpPWUAraH 3- rMAgMpak
Oypyak Te3NUTMHUHI LaHya 6ynuLiM aHLWYraHCUH:

1) ETakuum Ba/IHAHT OypyaK Te3Mru ooa, Te3NaHTUPYBUM THALMPaK-
HUHT 6ypyak Te3nurn o= 0.

2) ETakun BasHMHI 6ypyak Te3nuru coa, Te3NaHTUpPyBYM Funampak oot
bypyak Te3nuMK 6unaH eTakunm Ban aiinaHaguraH TOMOHra ainaHagu.

3) Te3naHTMpyBYM TMANAMPaK Ba eTakuM Ban 6up xungarn 4= wa
bypyak Te3nMK 6wunaH 6Mp TOMOHra alinaHagw.

4) Te3naHTMpYBYM TWALMPaK Ba eTakuuM Ban OUp TOMOHra ainaHagw,
NEKUH 4= 2«pi.

5) ETakuyM BafHUHI Oypyak Te3nnru coa Te3NaHTUPYBYM TFUAAMpak ood
6ypyak Te3NMK OunaH Lapama- Lapwy TOMOHra ainaHafu.

XKaBo6: 1) coi= 2(0a; 2) bib= 2ma— o4 3) oli= bla; 4) blb =
= 0: 5)0;= 2(ca-j-h

24. 36. OnauHry macanaja TtacBuMpnaHraH TUTA TYrprywr CTaHOTMHWHT
anddepeHumnannga etakin BasHUMHT BGypuyak Te3nurn na= 60 ain/muH.
ETaknaHyBuYM Ban Uy3rasiMai LOAWLIWN YYyH Te3naHTUPYBYM ruagupak o6yp-
Yyak TEe3MTMHUHI LaH4ya OynuiuM Kepakaurn aHLyraHcuH.

YKaBo6: 4= 120 aln/MuH.
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24.35- macanara 24.37- macanara 24.38- macanara

24.37. Tvw “MpKMAW CTaHOTMHUHT AuddepeHunagniarn TesfnaHTupys-
un 4- rungupak catennuTnap ykunu antagu. ETakuu BasHWHI Oypuyak Tes-
nurn (0a. Kyhumgarm yy4 xonga eTaknaHyBuM Ban Oypyak Te3IMTUHWUHT
KaH4ya 6YyNMLIN aHLWYraHCWH:

1) TesnaHTMpyBUM 4- rungupak = 0)a bypyak Te3nuK bunaH eTakuu
Ban alnaHraH TOMOHra annaHagu.

2) oo4= 100, NeKnH eTak4yuM Baj Ba Te3NaHTUPYBYM TUAAMPAK Xapama-
KapLy TOMOHra ainnaHagu.

3) CaTtennuTnapHWHI yuu Ba Te3NaHTUPYBYM TUAMPaK Xysraamac.

XXaBo6: 1) v~ om, 2) bin= — 3a)tt, 3) Ib= — In.

24.38. CTaHOK guddhepeHumanga KOHyC waknmgarn 1 pungumpak etak-
4Yu a Banra maxkam ypHatunraH. ETtaknanyBuu b Ban yumpa 2 — 2 ca-
TennmTnapHuHr CC y™M ypHaTunraH ronoBka Typagu.

Ywa Ba/HUHI y3uja 4epBakAM  4- pungupak OunaH TyTawTUpuaraH
KOHYC LWaknmaarn 3-rungupak 3pkuH Typagu. Arap KOHYC Liaknupgaru
Xamma pungvpaknapHuHr paguycnapu 6up xun 6ynca, 5-uepBak, [eMak,
4- Ba 3- rungupaknap xyspanmain TypraH nantgaru y3atma COHMHWHI KaH-
Yya OyNMLWN aHUXNAHCUH.

»KaBo6: co¥<oa = 0,5.

24.39. 1\yw anddepeHuman Kysraamac ab yx aTtpodmga ainaHa
onagurad |11 kpmBowwungaH wn6opat. Kpusowwunra |V catennnt 3pKuH
YpHatunrad. Catennut 6up-6upura map-

KaM UHNHG6 O6UPUKTUPUAraH, rXx= 5cM b

Ba I, = 2 CM pagvycnum KOHyC LlaKnu-
farn UKKuTa TULWAW TuagupakgaH nbopart. 8 R #

by rungupaknap ab yx artpodmpa aii- !

naHaguraH, NekKuH Kpusowun 6unaH 6or- T "
NnaHMaraH KOHyC Lwaknngarn wkkuta /
Ba |l Tuwnn rungupaknap 6unaH Xxywwn-

rad. | Ba Il pungupaknapHWHr paguycna- XK
pn /= 10cm Ba =5cM, 6ypuak a
Tesnuknapu Teruwnuya % = 4,5 pagl/c 24.39-macanara
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24.41- macanara 24.42- macanara

Ba c2= 9 pag/c. Arap WKkana rungumpak 6up TOMOHra ainaHca, KpuBO-
WMAHWMHI 6ypyak Te3nuru co3 Ba CaTe//IMTHWHI Kpusowwunra HucbataH
Oypyak Te3Nnuru cod3 aHLyraHcuH.

XKaBo6: o3= 7 pag/c, co3= 5 pag/c.

24.40. OnguHrn macana / Ba |l rungupaknap xap Xua TOMOHra aii-
naHagn Ae6 gapas umManb eunnIcuH.

XaBo6: o3= 3 pag/c, cols= 15 pag/c.

24.41. KecuwyB4yn yunap opacufa ainnaHulWHW KysaTuwga wynnaHuna-
ovraH  KapgaH — I'yk yHuBepcan wapHupuHuHr  ABCD  KpecToBUHAcK
(ABA.CD) «kysranmac E Hyurta atpoduga aiinaHagm. KpecToBuHa 6unaH
6ornaHraH Bannap 6ypyak Te3NUMKNAPUHWHTE Coj/coj, HUCOGATU MKKU 0N YyUyH
TOMW/ICYH:

1) ABF Bunka Tekucnmru ropusoHtas, CDG Buika TeKUCIMrn aca
BepTuKan 6ynraHaa;

2) ABF Bunka Tekucnmru eptukan, CDG Bunka Tekucauru aca
yHra TuK OynraHja.

Bannap opacugarn 6ypuyak ysrapmacgup: a = 60°.

XKasob: 1) M2-= —L—= 2; 2)= coscc = 0,5,

a2 cosa @2

24.42. lWapnn gpobunka guametpm d= 10 cm 6ynmb, AB yKKa yp-
HaTWAraH KoBaK LapgaH wmbopaT; AB ykaa TUWANAPUHWMHT COHM z4= 28
Ta 6ynraH rungupak ma.“kamnab yTkasunraH. AB y” ‘ alinaHyBuM poM-
ra a Ba b nogwwunHuknap 6wunaH MaxkamnaHrad. / pom |1l pgacta
6unaH avnaHtTupunagurad CD yu 6unaH AXAUT uuamvb  TyTawTUPUATaH.
Wapnn papobunka, Tuwnapn coHn rx=80, r2= 43, r3= 28 6ynraH
rungupaknap épgamm 6unaH AB yu aTpodmpaa alinaHTupunagu; 6yHga 6u-
pUHYM runaupak Lysraamacaup. Arap gacta ©= 4,3 pag/c goumuin 6yp-
YaK Te3NUK 6unaH annaHTupunca, APOBUAKAHWHT abCconT Oypyak Te3nu-
rv, 6ypyak TesnaHuWwKM Ba GepwunraH naitga CD yuga étraH uKkuta E
Ba F HyutanapHWHr Te3NWK Ba Te3/laHuLWapn aHWKMIaHCUH.

XKaBo6: wa = 9,08 papg/c, e = 34,4 pag/c2,

vVE= vp= 0,4 m/c, wE= wp = 4,68 m/c2

24.43. KyNpUKHWHT aiinaHaguraH KUCMW KOHyC wakaugarn K Tuw-
M TUNgupaknap KypuHuwngarn Katoknapra ypHatuaraH. Pungupaknap-
HUHF yuu Xx,ankamvu L pomra wyHaai HAWa6 uunmb ypHaTUAraHku, ynap-
HUHT AasoMn K TUWINW TUagupaknap topaguradH TEKUC TafHY  LUeCcTepHs-

190



24.43- macanara 24.44- macanara

HUHT TeOMeTpUK Mapkasuga kKecuwagu. KOHyC wWwakamaarn KaTOKHUHT
Oypyak Te3nurum Ba 6ypuyak TesnaHuwm xamga A, B, C HyuTtanapuHuHr
TE3NUrn Ba Te3naHWWK TonuacuH (A — KOHyC wWaknmgarn tuwnn BAC
puUnanpakHVHI Mapkasu). KaTok acoCUMHUHT paguycu r = 0,25 M, yuuga-
rm Oypyak 2a, wy 6unaH 6upra cos a= 84/85. Xankanu POMHUHI Bep-
TUKan yx aTpogupga ainaHnw 6Gypuyak Tte3nurm o= const = 0,1 pag/c.

XXaBo6: = 0,646 paag/c, e = 0,0646 pag/c2, wn = 0,16 m/c, vB =
= 0,32 m/c, vc = 0, wA— 0,016 m/c2, wB= 0,11 m/c2, wc = 0,105 m/c2

24.44. KaTTmx Xucm asofa XxapakaTnaHmoxga, wy 6unaH 6upra
YHUHT OypyaK Te3/MK BEKTOPWM 0 ra TeHr 6ynub, y xapanaétraH naitga
Z yx 6yinab yHanraH. XXucm O HyXTaCUHMHI Te3nurm Vo ra TeHr 6y-
nmb, y Ba I yxnap 6unaH 6up xmn 45° 6ypuak “ocun Kunagn. XKucm-
HWHT 3HT KMYUK Te3IMKKa 3ra OynraH HyxTacu Ba 6y  TE3IMKHUHT
XWiAMaT! aHUKNaHCUH.

YKaBo6-. amn = vo cos 45°. KoopguHaTtanapm x = — X0 COR 5

y—20
OynraH HyxTafiaH I yxxa napannen yTafuraH OHWA BUHT YXUHWUHT HyX-
Tanapu LWyHAan Te3nuMkka ara.

24.45. A XaTTUX XWUCM Yy yX aTpogmaa cox bypyak Te3nuk OunaH
alinaHagM Ba vX Te3NWK 6unaH Wy yx MyHanMwuja warapunaMa xapakat
Xvnagn. B Xucm y yx 6unaH a 6ypyak XOCUA XWAYBYM W2 Te3NUK 6u-
NaH uarapunaMa xapakat xunagu. vi{v2 HucbaT xaHpgalh 6ynraHuga A
XXUCMHWMHT B ra HucbaTaH xapakaTu cod ainaHuw 6ynagu? bByHpa aii-

NaHWLW yXW xaepaa étagn?
z

24.45- macanara 24.46- macanara
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XKaBo6: vIv2= cosa 6ynraHuga A >XUCMHUHT B >xucmra HucbaTaH
HUCOWIA .xapakaTu y yefda napannen yu arpoduparn cod alinaHuwgaH
néopar; alinaHull yuu unarapunama Te3IMKHWUHE v2sin a TawKua 3Tyryu-
cv 6yiinab y yuka YyTKaswaraH nepneHaukynap Oylivua xucobnaHraH

I = —sl- a- macotagaH yTagw.

24.46. TomMoHMapun a = 2 M M Ky6 wakamparn LatTuk >Xucm 6yp-
Yyak Tesnuknapu o= m4= 6 pag/c. co,= aB3= 4 pag/c OynraH TypTTa
alinaHvwga 6up BaUTHWMHI ybuaa UWTUPOK 3Tagu. YXUCMHWUHT HaTUXaBHI
XapakaT¥ aHWKMIaHCUH.

XaBob6: XXucm v Te3nmkga warapunama XxapakaT Kuaagu, YHWHT npo-
ekumanapnm vx = — 12 m/c, vy= 12 m/c, @ = — 8 M/C ra TeHr.

25-8. HyuTa Ba KaTTML, XMCMHUHT MYp3KKab xapakaTura [oip apa-
naw macananap

25.1. MapoBO3HMHT THAAWpaknapy AB chnapHuWK 6unaH 6upnawTupun-
raH. r= 80 cm paguycnu rungupaknap penbcnap 6yinab cupraHmacgaH
yan TOMOHra rungupaigun. Fungupaknap TUHY XonataaH 6Gownab Xxapa-

KaTnaHraHuga @= Z.POTA 6ypuauw 6ypyarn @= 3 pag  LCHYH-

ra acocaH ysrapagu. AB cnapHuK 6yiinab M non3yH s= AJl4 = (10-4-
+ 40/2 cm TeHrnamara MyBOMK; XxapakaTnaHagu. Arap 0X2= AB,
OXA — 02B = r/2 6ynca, t = 1c 6ynraH naintga M nNON3yHHMHr abco-
NOT Te3nury Ba abCcoNT TesNaHULW TOMUICUH.

XKaBo6: vm = 450 cm/c, wm — 1170cm/c2.

25.2. Kysranmac 1-Tvwnu rungupak ysu 6unad o6up xun paguycnu
2- TUWAN TUNUpaKKa 3aHXup 6unaH OupnawTvpuaraH. 2- TI/I_IL_UI'IVI rmngn-

paK coaT CTpe/ikacW ainaHuluimra Teckapu yHanuwpa @= —t pag. Ko-
HyH 6unaH aiinaHyBusm OA — 60 cM  Y3yHAMKAArM KpueowMn EppamMuaa
XapakaTra Kentupunagu. t = 0 6ynraH naitaa OA  KPMBOLWIMM YHF TO-

MOHZAarn ropusoHTan xonatuga OynraH. 2- TUWAW  PUNGUPAKHUHT S YK
6unaH ycTma- ycT Tywysum BC ropusoHTan WyHantupyeuucu Oyiinab A

mMapka3 atpoduaa s = AM = 20sin —tcm LOHYHra Kypa TebpaHyBuu
M non3yH xapakaTnaHagu. = 0 Ba t2= 1c 6ynraH nantnap yyyH M
MON3YHHUHT abCoMIOT Te3Nurn Ba abCONOT Te3NaHUWMN aHWKNAHCUH.

»XaBo6: Vmo= 44,1 cm/c, vMI= 31,4 cm/c, N'mo= 16,5 cm/c2, wMI=
= 64,2 cm/c2

25.1- macanara
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D3 veaHa D4 veaaa 56-veaEa

25.3. Topu3oHT 6unaH 45° Bypyak XOCU KWyBUM yubypuyakin npus-
Ma YHr TOMOHra ropu3oHTan TekucauMk 6yiinab v (v= 2tcm/c) Te3nuk
6unaH cmpnaHagn. lMpu3MaHUHT Kua éw 6yinab [oupaBuin LUAUHAP CUp-
raHMaefaH tomanab tywaau. LunvHap uHepums Mapkasm C  HUHT npus-
mara HucbataH Tesnmrm mogynm vc = 4lcm/c ra TeHr. Arap t— 1c
naiitga /LACD = 90° 6ynca, UWAMHAP rapguwmgarn A HYKTaHUHT ab-
COMIOT Te3NnUrn Ba abConoT TesNaHULIM MUeLopNnapy aHWKNAHCUH.

XKaBo6: VA— 6 cm/c, wA= 5,6 cm/c2

25.4. KoHyccuMoH M Tuwnm pungupak N Tuwnm pungupak 6yiina6,
O HykTara 6upuKTMpUAraH Ba I BepTUKan yXx atpotumga 2 pag/c ysrap-
mMac Gypuak Te3nuk 6unaH aiinaHyBusm OC yx épaMupa Xxapakatra Ken-
Tupunagn. N TUwWAW pungumpak GupukTupunraH P ropusoHTan nnatdop-

Ma wy naiitga v = 80 cm/c Te3nuk Ba W — 80}/3 cm/c2 Te3naHuwra
ara b6ynraH xonga BepTMKan 6yimMya nactra TOMOH Te3flaHyBYaH Xapa-
Kat xunagn. bypuak BOA — 60°, /M Tuwnu pungupakHmHr AB gua-
mMeTpu 20 cM ra TeHr. M Tuwnau pungupakHuHr J1 Ba B HykTanapu ab6-
COMOT TE3/IUIN Ba Te3NaHULLIM TOMW/CKH.

XKaBo6: vA— 8)cm/c, vB = 100 cm/c,

wA= 0, wB= 302 cm/c2
25.5. OngnHrn macanaga OC yx BepTuKan z yx aTtpogmpa 21pagl/c
ra TeHr Oypyak Te3NMK OwunaH alinaHagn pAe6, t — 1c nalt ydyyH M
KOHYCCUMOH TUWAKN rungupak J1 Ba B HykTanapuHuHr ab6contoT Tesna-
HULWapU  TOMWCKH.

>XaBo6: wA= 0, wB= 308 cm/c2

25.6. AhnaHyBun KpaH 0,02 xysranmac BepTMKan Yyx artpodumga
0) (@ = 1paa/c) 6ypuak Te3nuk 6unaH ainnaHagn. KpaHHWHI s yx 6GunaH
yCTMa-yCT TyllraH rOpu3oHTan cTpenacu 6yiinab TenexkKaHUHr pungu-
paknapu cuppanmacfaH gymanangum. YHuHr 10 cM paguycnum  opxagarut
pungmparuHnHr C macca mapkasn sc = OC = 60(1 -f- 0 cM XOHYH 6unaH
XapakatnaHagn. t — 1c naitga Z-MCD = 30° 6ynca, pungupak rapau-
wugarn M HyxTta abconoT TE3NUIMHWHT MOLYNN aHUKNaHCUH. LUYHWHT-
pek, t= 1c naiitga /-ACD = 90° 6ynca, pungupak rapguwmgarn J1 sa
D HyxTanap abConoT TesNaHULNaPUHUHT MOLYNNapu TOMWICKH.

XKaBo6: vM= 129 cm/c, wA = 278 cm/c2, wD — 380 cm/c2.
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25.7- macanara 25.9- macanara

25.7. Pagnycu 10 cm 6ynraH 1-tuwnum rungupak pagnycu 40 cm 6yn-
raH 2- Tmwnu pungumpak uumga o0= 2 pag/c y3rapmac Oypyak Te3nunk
6unaH avnaHysum OC KpuBOWIMM épaamMuia xapakaTra Kentupunagu. Y3
HaB6aTMaa 2- TULWAW PUNAUPAKHWUHT y3u xaMm uysranmac 0,0 2ropusoHTan
yu atpouaa m= 2 pag/c ysrapmac Oypuyak Te3nuK O6unaH ainaHagw.
Arap /-OCA = ZLOjOC = 90° 6ynca, 1-tuwnu PungupakHWHT rap-
auwinga étyBunm A HYKTaHUHr abCconloT Te3nuru Ba abCconoT Te3naHuu
aHWUKNAHCUH.

>KaBo6: VA= 103,8 cm/c, wA — 494 cm/c2

25.8. OnguHrn macanaga, 2-TUWAW pUNAUpakHuHr uyspanmac O fi2
ropu3oHTan yu, atpogmparn ainaHmwim o (o= (2— i) pag/c) ysrapyBuu
bypuak Te3nuk 6unaH cogup 6ynagn feb6, A HyKTaHuMHr t = 2c O6ynraH
nantaary abCcontoT Te3NaHWLLMHWHT  MOAYAU TOMUACMH. t = 2 ¢ bynraH
naiTga HyuTa ONAUHIKM Macanara 6epuaraH pacmfga KypcaTuiaraH x°+
naTHW arannaingm fe6 XumcobnaHcwH.

XKaBo6: wa — 455 cm/c2.

25.9. Pagnycu 10 cm 6ynraH 1-tuwnam pungupak o0= t pag/c 6yp-
yak Te3nuk 6unaH annaHysyum OC kpusowwun BocuTacuga 20 cM  paguyc-
M 2-TUWAWM PUAAMPaK YCTUAA Xapakatra Kentupunagu. Y3 Has6aTuga
2- TMWnn pungmpak xam kKysranmac 0j02 ropusoHTan yu atpodupa ys-
rapmMac (= 2 pag/c) bypyak Te3nuk OwunaH ainaHagu. t= 1c 6ynraH
naiitga Z_020C = /-OCA — 90° peb6 xmco6nab, 1- TMWAWN pUNSUPaKHUHT
rapamwmnpa étyBum A HYKTaHUHr Wy naiATgaryn abconwoT Te3nurn Ba
abCconMoT Te3NaHULWMHUHT MOAY/N aHWKNAHCHH.

»XaBob6: VA — 73,5 cm/c, wA = 207 cm/c2

25.10. OC «kpusowmn AB cTepXeHb BocuTacufga ys3apo nepneH-
AVKYnAp X ba Yy  WywantupyBumnap 6yina6 cupnaHyBum A Ba
B nonsyHnapHuM xapakaTra Kentumpagu. Y3 HaBbatuga 6y iyHantu-
pyBumnap O yk aTpodmpa coaT CTpefikacu XxApakatura TeckKapu MyHa-

nmwga (o = — paag/c) ysrapmac 6ypuyak Te3nuk 6unaH ainaHagu. OC
KPUBOLUMMHWMHI X YKAAH cOoaT CTpenkacu ainaHuwiura Teckapu MyHanumiu-
fa xucobnaHraH ainaHuw 6ypyarm @@= = t pag UOHYHra acocaH ysra-

pagn. Arap OC= AC= CB = 2BM = 16cm 6ynca, t= 0 nmainT YyuyH
AB nuHelika M HyUTaCMHUHI abCconT Te3nurn Ba abCconoT TesnaHuwwu
MOAYNNapu TOMUIICUH.
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XaBo6: vM= 44 cm/c, Wm — 93,8 cm/c2.

25.11. O yumparn 6ypuarum 60° 6ynraH 1-koHyc, yuugaru Gypuaru:
120° 6ynraH 2- KOHyC uumga cuMpraHMacgaH tomanangu. 2-KOHYC Y3 HaB-
6atmaa xysranmac 0>02BepTukan yx atpodupa «»(w = 3 pag/c) y3rapmac
bypuyak Te3nMK 6unaH ainaHagu. 1- KOHYC aCOCUMHUHI rapguwugarn B
HyxTa 0102 yx opkanu yTyBuM BepTuKan Tekucnukgarn BC gnameTpga
éTagn. B HyXTaHWHr Te3nuru ysrapmac 6ynm6, 60 cm/c ra TeHr Ba OBC
TEKUCAUTUra NepneHAMKYyNsap xamja yxyBuUmfaH paem Tekucaurura uapab
yHanraH. OB — OC =20 cm, /LcOD = 30° )- koHyc B Ba C HyxTa-
napu abCconoT Te3naHWWAapUHUHT MOAYNNapu aHUXNaHCUH.

XaBob: WA = 497 cm/c2, wec = 316 cm/c2

25.12. OnguHrn macanaga B HykTa Tesnuru ysrapysdaH Ba 60/ cm/c
ra TeHr 6ynuwiura xapamacjaH t — 1c naiAT Y4yyH i-KOHYCHUHI abcon-
0T Te3naHuwapu ysrapMmain XonaguraH HyXTanapuHWHT TeOMeTpUK YpHU
aHUX/IaHCUH.

XKaBo6: /-kKOHYcHUHT OC AcoBuM 6unaH ycTMa-ycT TylIraH HyxTa-
napu.

25.13. TopusoHTan LUCKHUHT ycTuga yHra Q yum 6unaH 6GupukTupu-
raH [OovpaBuil KOHYC cupraHmacfaH tomanangn. Y3 HaBbaTuga, LMCK Xam
Xysranmac 0,02BepTukan yx atpodmpa to (o = 2 pag/c) ysrapmac 6ypuak
Te3NUK 6unaH aiinaHagu. TuHY TypraH [uekka HucbaTaH KoHyc acocu J1
Mapkasu Te3UTMHWHT Muxgopu 15 m/c ra TeHr 6ynunb, paem TeKUCNuru-
ra TUK paBMwIAa yK.yBYMra TOMOH HWyHanraH. Arap OQ = QC = QB =
= BC = 10 cm 6ynca, KOHYC aCOCUMHUHI fMCK 6unaH ypuHraH C HykKTa-
cn abconT Te3nurn Ba abCoOMOT Te3NaHULLMHUHT MOAyNinapu TOMWUICKH.

XaBo6: vc = 40 cm/c, wc — 105 cm/c2

25.14. OnguHrn Macanaga auck 8(e = 2t pag/c) 6ypyak TesnaHuL
6unaH Te3naHyB4yaH ainaHaan Aeb6 xucob6na6, C HyxTta abconwT Tes3na-
HULWMHWUHT Moy / = 1c naiiT yyyH aHWKNaHCWH; 6ownaHruy naitaa
6ypyak TEe3NMKHUHI MUXZopu 2 pag/c ra TeHr 6ynraH.

XKaso6: wc — 197 cm/c2
25.15. T'vpockon xysranmac OjOJ BepTukan yx aTtpodupa <il(col=

= 24 pag/c) ysrapmac 6ypuyak Te3nuK 6unaH ainaHyBuYM ropusoHTan L
nnatopma yctura ypHatunraH. FopmsoHtan 020 ' yx atpodmpa u4d(bi2=
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25.16- macanara

0] 25.15- macanara

= 84 paa/c) y3rapmac Oypyak Te3nuK 6unaH aiinaHyeuu, r= 10cm pa-
anycnn K auck rupockon xuaMaTuHu yTaiau. 020" yu y3 HaB6atuga

BepTukan 0,A0Ayu aTpodmpa oqH= 242 paj LOHyHra 6UHOaH alinaHagu.
t= 0 naitga K pguck 0,0| yu 6unaH 6uTTa BepTMKan Tekucankga o6yn-

raH. gB Oypuyak Wy TeKUCAUKAaH 60lWnab pacmia KypcaTuaraH AyHanmil-
fa ynyaHagn. 020" Ba 030" yunap K AMCKHWMHT Mapkasufa Kecuwagw.

Y3apo napannen 0,0," Ba 0,0, yknap opacmparn macopa 00s= 30 cm

6ynca, K guckHuHr AB BepTuKan [uameTpu tOKopu yumgarn A HyuTa-
CMHUHI t = 1c 6ynraH naiTtgarn abcontoT Te3nury Ba abcomoT Te3na-

HAWKX MOoAyNnnapy TOMWICKH.
>KaBo6: vA = 314 cm/c, wA — 7170 cm/c2.

25.16. OAB KpuBOWMN-NONA3YH MeXaHU3MUHUHT AB watyHu 6yii-
na6 yHumHr C Hyurtacum aTtpodmga M mydpTta s= CM = 20sin Ztem

{AB waTyH 6yinab MyHanTUpunraH s YKHWHT GOLIW WATyH MapKasugaru
C HyKTaja) KoHyHra acocaH TebpaHagu. OA KpUBOLIUM paeM TEKWUCW-
rura nepneHaukynap 6ynraH O ropusoHTan yu aTtpodumpa, coat cTpen-

Kacu xapakaTura Teckapu iyHanuwga ¢ = t pag KonyH 6unaH aiina-

Hagn. Arap OA = 10cm, AC = CB = AB/2= 20 cm b6ynca, M mydTa-
HMUHT t = 0 naiitgarm abconloT Te3nurm Ba abconoT Te3NaHWULIUHUHT
MWLLOPNapU aHWKNAHCKH.

25.17-macanara 25.18- macanara
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»XaBo6: vM= 32,3 cm/c, Wm— 37,2 cm/c2'

25.17. Y3yHnuru 4]/"2 m 6ynraH J1/i CTepXeHHUHT J1 yuny yx 6yii-
na6 nmactra, B yum 3ca, X yK 6yiinab yHr TOMOHra cupraHagu. J1 Hyx-
Ta YA—(5 —t2 ™ xoHyH 6unaH xapakaTnaHagn. Bupop BakTaa cTep-

XeHHWHTr J1 HykTacupaH B HykTacura ToMoH M HyxTa cupraHagn. M
HYKTaHWHT CTepXeHb 6OmnaH ycTMa-ycT TYyWYBYM YKKa HuUcbataH Xapa-
KaTn s = AM = 2)72/2m TeHrnama 6unaH wudgoganaHagn. t — 1c nant
yyyH M Hy”Ta abCcontoT Te3nuru Ba abcontoT Te3NaHULMHUHT  MUKLOP-
Napy aHUXMaHCUH.

XKaBo6: vM = 7,05 m/c, Wm= 8,06 m/c2.

25.18. Yunparn 6ypuarn 120° 6ynraH 1-govpaBuii KOHYycC, yungaru 6yp-
yarm 60° 6ynraH 2- Xysranamac KoHyc yuura O LwapHup 6unaH 6UpuUKTUpUAraH
Ba YHUWHr ycTuia cupraHmacfaH tomanaiigu. LUy 6unaH 6upra 1-KOHYCHUHT
0A yxm 0)X02 BepTuKan yx aTpoupa CeKyHaura 6up MapTta aiinaHagu.
1-KOHyC acocuHuHr BC = 20 cm guameTpu 6yiinaé M nonsyH cupnaHagu-
raH MyHanTMpyBuM yTkasunraH. M nonsyH J1 mapkas atpojuga s= AM=
= 10sin 28 t cM X«HYH acocuga TebpaHagn. t = 0 6ownaHruy naritga BC
yHanTupyBum O wapHup 6unaH 6UTTa BepTUKAN TEKUC/MKAA XOMMallraH.
t — 0 mainT yuyH M HyxTa abCcofoT Te3NaHWULLMHUHT MUXZ0PU TOMUJICKH.

XKaBob: wm — 572 cm/c2
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YUYNHYUU BYNTUNM
ANHAMWKA

IX BOB
MOLAUM HYKOA AVHAMUKACU*

26-8. BepunraH xapakaTra Kapa6 KyuynapHu aHsuaLl

26.1. Maccacu 280 Kr 6ynraH AuQT LWaxTara TeKUC Te3naHuw 6u-
naH Tywwupunagy; y oupuHum 10 ¢ ga 35 ™M iyn ytagu. JIugTt ocunrad
APLUOVIHVHT TOPTUWL KYy4YM TOMWUJICUH.

XKaBo6: 2548 H.

26.2. Yctnga 1,02 kr maccanu KK TypraH TrOpu3oHTan nnaTgopma
BepTMKan Oyinabd 4 m/c2 TeanaHuw 6unaH nactra Tywaau. Mnatdopma-
HUHF OK OunaH 6upra nacTra TyWuWW BakKTWAAa KOKHWHT naaTdopmara
LuaHya 60cUM KypcaTuluyM TOMWUICUH.

>XaBo6: 5,92 H.

26.3. Ctonpga TypraH 3 Kr maccanM >XWUcmra un 60rnaHné, WNHUHT
MKKWUHYM yun A HyuTtara 6upukTupunagn. Arap TopTuw Kyun T = 42 |l
6ynraHga wun ysumnca, XWUCMHW BepTUMKan 6yinabd kxopura KyTapraHga
WMNHWHT Y3UAUWKM yyyH A HyuTara Kanjai Te3naHuwl 6epuil kepak?

>XaBo6: 4,2 m/c2.
oy 26.4. Nlnpt KneTkacu  KyTapuaraHga
Te3nuknap rpaurn pacmpa TacBUpNaHraH
KypuHuwga 6ynagn. KneTkaHWHr Maccacu
480 Kr ra TeHr. Kyiimgary ydyTta BauT opa-
nMruga Knetka ocuaraH apkoHra Tywagu-
€ raH TopTMw Kyunapu T1? T2 Ba T3 aHuK;-
naHcuH: 1) t==0 paH t— 2c raya, 2)
t=2c pgaH t=8c ravaBa 3 (=8 ¢
jaH /=10 c rava.

Xago6: 7\ =5904 H, T2= 4704 H, Ta= 3504 H.
26.5.¥3yHnurn I 6ynraH wunra ocunraH 0,3 Kr maccaam Tow
BepTUKAN TEKWCAWKAA aiinaHa um3agn. TOWHWHI UN y3unaguraH 3HT Ku-
YK Oypyak Te3NUIM 00 aHUKMNAHCUH; WMHUHT Yy3WauWra KypcataguraH

uapwmnnrn 9 H ra TeHr.

Xasob6: (omin= 4,494 pag/c.

*[UHAMWKaHVHT XaMMa Macananapuia, arap ano™mga Kypcatma Gynmaca, npy-
XMHanap, 3NacTvk 6ankanapHUHI Maccanapy, LapLwMaMK Kyynapy Ba Wy Kabunap >u
cobra onvHMangw.
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26.6. Temup WyMHUHT 3rpy uYM3LIyLl yyacTkanapuja noesfjaH pefbcriap-
ra TywaguraH OOCMMHUWHI Myn nofoTHocura TWK WyHanraH 6ynuwn
YUYH Tallkapuiarn penbc uukapucugarura KaparaHga 6anaHfg Kynunagu.
Kylingarn mabnymoTnapra “apab, Tallkapuaarn pefbCHUHT uMykapucuia-
rMaaH xaHya 6anaHf 3KaHNUIU aHUKNAHCUH. VIYHWHE 3rpUAMK  pagnycu
400 m, noesg Tesnurn 10 wm/c, penbcnap opacugarm macoga 1,6 .

»XaBo6: h — 4,1 cwm.

26.7. ABBan TYrpu umslWyLll, cyHrpa arpu Wynga 20 wm/c Te3nuk
6vnaH 6opaéTraH noesg BaroHMfa 6up KOK MPY>XWHANW Tapo3uga TOpTUI-
on; Taposu 6upuHuM xonga 50 H HuW, arpm iynga aca 51 H Hu Kyp-
caTau. VIYMHUHT 3rpuavK pagyuycu aHUKNaHCUH.

Xago6: 203 m.

26.8. Maccacn 0,2 kr 6ynraH Tow 1 M Y3yHAMKAArXM WMHUHT y4yura
ocunraH; utapub robopunraHuga Tow 5 M/C ra TEHr ropusoHTan Tes3nnk
ongn. Tow uTapnb obopunraHgaH KemnH mnga b"aH4ya TOPTULL  Kyyu
6ynraHAnrn TOMUACKH.

XKaBo6: 6,96 H.

26.9. llysranmac O HykTara 60r-
naHraH, ysyHaurm 30 cM 6yaraH un-
ra ocmb kyihmnraH 0,102 kr maccanu
M 10K KOHYC Waknugarn MmasTHUKHU
TacBMpnangn, AbHW ropusoHTan Te-

KUCNUKAA ainaHa uuzagn: wy 6unaH

6apobap un BepTuKan 6GunaH 60° nu

bypuak Tawkun kunap- KOKHUHT Te3nuru v Ba ungarn TOPTUAMLL KY-
Un T aHLIYraHCWH.

XXaBo6: v= 21 m/lc, T= 2 H.

26.10. Maccacm 1000 kr 6ynraH aBTOMOGWAbL AYHT Kynpukaa
v = 10 m/c Te3nuk 6unaH xaPakaT Kunagu; KynpukK YPTaCUHWHT 3rpuankK
paguycu p = 50 M. ABTOMO6GWUAbL KYMNpuUK ypTacuaaH yTraH naiitga Kyn-
pVYKKa KaH4ya 60CvM KypcaTWULUM aHWUKNAHCUH.

XKaBo6: 7800 H.

26.11. KyTapma MalUMHAHWHT KyTapunyBuM KabuHacuparu npyn<uHa-
NN Tapo3uga Xucm TopTunagn. KabmHaHUHI TeKUC Xapakatuja npyxu-
HanM Tapo3uHMHI Kypcatuwun 50 H, Te3snaHyBYaH ”"3pakatufga 51 H ra
TeHr. KabuHaHWUHI Te3NaHULWUHU TOMWHT.

>KaBo6: 0,196 m/c*.

26.12.TpamBaii BaroHum Ky3o0BMHWHI  Maccacu 10 000 kr.Tenexka-
HWHT rungupaknap 6unad 6upranukgarn — maccacy 1000 kr. Arap BaroH
Ky30BW tOpraH Ba’Tga peccopanapu yctnga x = 0,02 sin 10tu KoHyHra
MyBO(M" BepTMKan Oyinya rapmMoHuK TebpaHMa XxapakaT Kuaca, BaroH-
HWHT TOPM30HTaNn TYrpyM UYM3MKAW Ayn yyacTKacuja penbcra KypcaTtagu-
raH 3Hr KatTa Ba 3HI KWYMK O6OCMMM aHWUKNAHCUH.

YKaBob6: iVimax= 12,78 « 10*H, Nmin= 8,78 « 104H.

26.13. Nukn EHyB [BUTaTe/IMHUHT MOPLUEHU

X—T cosumt+ — cos2mt) cm
\ 4 )
LOHYyHra MyBOGM” ropu3oHTan TebpaHMa XxapakaT uunagM, O6yHga r—
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KPVBOWIMM Y3YHAUTWU, [— WaTYyH Y3YHAWTW, 00— BaNHUHT MUKLOP XKU-
XaTfaH ysrapmac 6ypuak Te3nuru. Arap MNOPLUEHHWHT maccach M 6yn-
Ca, YHra TabCMp KWYBYUM 3HT KaTTa Ky4y aHWKMAHCWH.

Xagob: P =Mrw (\+ Y

26.14. PypaHu 6oiuTuw ransupum a = 5 cM amnautyga 6unaH Bep-
TMKan Oyiinab rapMoHWK TebpaHMa xapakaT Kunagu. Pansup Teb6paHu-
WMHWHT LWYHAAA 3HT KUYMK K YacToTacu TOMWACUHKKW, ByHAa pansuppa-
rm pyfa napyanapu yHiaH axpanub, touopura OTUAUG YMKCUW.

Xasob6: k = 14 pag/c.

26.15. Maccacn 2,04 Kr 6ynraH >XWCM TOpWU30HTan Typpu UM3ML

v . X
6yiina6 x — \0 sin —t M KOHyHra acocaH TebpaHMa XapakaT LUuiagu.

XXucmra Tabcup 3TyBUM Kyd 6GWMnaH X KoopAuHarta opacuparu 6opnraHuL
Ba Oy KYYHWHI 3HI KaTTa UuiiMatu TOMW/ICMKH.

Xagob6: F= —5,033x H, /nuax= 50,33 H.

26.16. Maccacm 0,2 Kr 6ynraH MoAauii HYKTaHWHI XapakaTu X =
3 cos2ntcm; y= 4sinnt cm TeHrnamanap 6wunaH udoganaHagm (t —
ceKkyHanap xucobuga). Hyurtara Tabcup KUAYBYM KYUHUHI MNpoekuusana-
PU YHWHI KOOpAWHaTanapH opuanH MgofanaHcuH.

Xago6: X = —0,0789 1 H, ¥ = —0,0197y H.

26.17. Maccacu 100 r OynraH Lwapya OFMpPAMK Kyunm Tabcupupga
nactra Tywaau, 6yHAa Y UABOHMHI LapWwuAnrura ydpamngu; Lapya xa-
pakatn: x = 497r—245 (1—e~2) TeHrnama 6unaH wudgoganaHagu,
Oy eppa x — meTpnap, t— cekyHgnap xucobuga, Ox yK BepTukan 6yiu-
ya nactra iyHanraH. XaBOHWMHI R KapLWAMK Ky4yu LUAPYAHWHT V Te3-
nUru opuanu ndoganaHcuH.

XKago6: R= 098 1—e~2)H=0,2v H.

26.18. PaHfanoB4nm CTaHOK CTO/NIMHWUHI Maccacu 700 Kr, uLINaHyBYU
Xucm maccacu 300 kr. CTaHOK uwra Tywupuanwunga 6upuHum 0,5 ¢
BaUT YTryH4ya CTON TEKWUC Te3naHyBYaH xapakaT Xwnagu; Oy BauT opa-
aruga  vwuanaHiw - KoagguumeHTu/x= 0,14. KeiinHrn Baytga aca
cton v= 0,5 m/c y3rapmMac Te3nuk OunaH xapakaTnaHagu; 6yHfa uL-
Kanammw kKoapduumeHtn /', = 0,07. CTONHWM TeKMC Te3naHyBYaH Xapa-
KaTra KenTuWpull, KeiiMH 3ca yHra TeKuC XapakaT 6epull yuyyH Kepak
O6ynraH Ky4YHWHT MWULAOPU TOMW/CUH.

XKaso6: F\ = 2372 H, F2= 686 H.

26.19. Yctugaru toku 6unaH maccac 700 Kr 6ynraH BaroHeTka a =
15° umanukparn kaHatam Temup iyn 6yinnab, v= 1,6 m/c Te3nuk 6u-
NaH nactra Tywaau. BaroHeTka TeHr yn4oBAM XapakaT 6unaH nacTra
TywaéTtraHuja Ba YHU TyxTaTuwja apkoupa Xocwun 6ynaguraH TOpTU-
N KYYW aHWKNAHCUH; Topmo3naw Bautu t = 4 ¢, xapakatra Tabcup
3TYBUM LAPWUUAUKHUHT YMYMUIA KoagdpuumeHtn /==0,015. Topmosnawl
BalUTMAa BarOHeTKa TeKUC CeKWHMaHyBYaH XapakaT Xunagu.

Xaso6: 7\ = 1676 H, T2= 1956 H.

26.20. Maccacn 1000 kr OynraH (K Tenexka 6wunaH 6upra Kyn-
PVKNN KPaHHWHI ropu3oHTan depmacn 6yina6 v = 1 m/c Te3nuk 6unaH
XapakaT Xunafu; HKHWHT OrMpAvK MapkasugaH K ocub LyiAunraH Hyu-
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Taraya 6ynraH macoga 1= 5 M, Tenexka TycataaH TyxTab Konranga
IOK WHepuus 6unaH XapakaTMHW [aBOM 3TTMpagM Ba ocub XyimnraH
HyKTa aTpoduaa TebpaHa Gownaian. by TebpaHulwiga apKoHAarn TOPTU-
MW KYYUMHUHT 3HT KaTTa MUKLOPWU TOMW/CKH.

Xaso6: T= 10000 H.

26.21. Ocwma iyn BaroHu paguycm R = 30 m 6ynraH ainaHma nyn-
fa v= 10 m/c Te3nuk 6wnaH XxapakaT xuaraH[a BaroHHWHI BepTUKan-
JaH orvwm a Ba OCcMa iyngarn penbcra TywupaguraH N 60CUMW aHUX-
NaHCWH; TOpWM30HTan ocuaraH penbc 6yiinab xapakaT XuayBud rungu-
paknapHWHI TasHY W\KTanapuuu TyTalwTUPYBYM KECMaHWUHI ypTacujaH
BarOHHWHI OrMp/AMK Mapkasuraya 6ynraH macoga 1=1 M, BarOHHWHr
maccacu 1500 Kr.

>aBo6: a = 18° 47', N = 15527 H.

26.22. JlokomoTuBAaH Tallkapu MOe3qHUHr maccac 2- 105 kr ra
TEHr. Y TOpM30HTan Wynga TeKUC Te3naHull 6unaH xapakaT uunno,
XapakaT 6ownaHraHugaH 60 ¢ kelimH 15 m/c Te3nukka ara 6ynaw.
Arap uwKanaHuw Ky4u noesd orupauruHunr 0,005 xucmura TeHr 6yn-
ca, Wy Te3naHMW o0naétraH BakTAa /I0KOMOTUB OwiaH noesq opacugarm
TOPTKUYZArn TapaHranK Kyuu TOMWUCUH.

)Kaso6: 59 800 H.

26.23. Maccacun 2000 kr 6ynraH crnopT caMoféTa ropu3oHTan 6yii-
na6 5 m™/c2 TesnaHUW 6GunaH yyadw; YHWHT Wy naiTaaru Tesauru
200 M/c. XaBOHWHI XapWuWauru Te3 UK KeagpaTura nponopuuoHan Ba
Te3nmk 1 m/c 6ynraHga 0,5 H ra TeHr. "aplwuink Kyuum Te3nMKKa Tec-
Kapy TOMOHra MyHanraH fe6 .xucobnab, BMHTHWHI TOPTUL Ky4Yu aHWUX-
NAHCWH; BUHTHWMHT TOPTULI Ky4u yuull KHRyHanuwm 6unad  10° nn 6yp-
Yyak Tawkun Kunagn. LUyHuHrgek, 6epunraH nanTgarn KyTapuw Kyudu-
HUHT KaTTa/Mrm Xam aHWUXIaHCWH.

XKaBo6: Toptuw kyun 30463 H ra, kytapuw kyun 14310 H ra
TEHT.

26.24. Maccacn 6000 Kkr 6ynraH K aBTomMOO6UIM 6 M/C  Te3nuk
6vnaH napomra umxagu. [lapomra umMxxaH naiTaa TOPMO3NaHraH aBToO-
mMo6uns 10 m topub TyxTagu. ABTOMOOM/b XapakaTWMHW TEKUC CeKUHNa-
HyBUM feb6 Xxuco6nab, MNapoOMHU KUProkka 60rnab6 XyhunraH  MKKuTa
apXOHHUHI X ap Kaicucugarn TOPTUAMULL Ky4u TOMWICWMH. MacanaHn ed-
raHfa napoMHUHI Maccacu Ba Te3faHUWM Xucobra ONMHMACUH.

XKaBo6: Xap xaicu apxoHgaru TopTuauMw Kyunm 5400 H.

26.25. Orupnuknapn Pa = 20 H Ba PB = 40 H 6ynraH J1 Ba B
loKnap, pacmga KypcaTunraHufek, npyxuHa 6wnaH 6up-6upura 6upnat-
TUpMAraH. A 10K BepTMKan Tyrpu umsux 6yinnaé 1 cm amnauTyga Ba
0,25 ¢ paBp 6unaH 3pkUH TebpaHMa XxapakaT Xwia_
an. J1 Ba B toknapHuHr CD TasHu cupTra Tywumpa-

OuraH 3Hr KaTTa Ba 3HI KMYMK 6ocumnapu Xmcob-
NaHCWH.

»XaBo6: Atax = 72,8 H, Rmin= 47,2 H.

26.26. Maccacn M = 600 Kr 6ynraH K ropu- ¢
30HT 6unaH 60° 6ypuak xocun XWIYBUA ~us wypd
6yiinab, uurmpmx éppgammga KyTtapunagun. HOKHUHT  26.25-macanara

201

www.Orbita.Uz kutubxonast)


http://www.Orbita.Uz

Wwypd cmptn 6unaH MwKanaHuw KosguumeHta 0,2 ra TeHr. Paguycu
0,2 m 6ynraH uurmpmx <p= 0,4/3 KOHyH acocuaa aiinaHagn. TPOCHUHT
TOPTUAULWM  Bak/MWHI  QYHKUMACKM cudaTuia aHuknaHcuH. LUyHWHrgek,
FOKHUHT KyTapuauwy 6o0linaHraHngaH 2 ¢ yTraHaH KeliuH TopTunuw
KYYMHUHT MUKAOPU TOMMUICUH.

Xago6: T = (5,68 + 0,288t) kH, t= 2 c 6ynraHga T = 6,256 kH.

26.27. CaMOnét TUKKa wWYyHrno6, Tes3nurmHm 300 m/c ra eTKasgw.
WYHAaH KeliMH ydyBUM BepTUKan Tekucnmkga paguycu R = 600 m 6yn-
raH ainaHa éiWUHM uM3nG, CaMONETHU MNWKeJaH OnMG YMKAW. YUYBUMHUHT
maccacu 80 Kr. YuyBUMHM ypuHAauuua GocaguraH 3Hr KaTtTa Kyd KaH4ya?

XaBo6: 12784 H.
26.28. Orupnurn 10 H 6ynraH M oK 1= 2 M Yy3yHAMKAgarn Tpoc-

Zisirs 2 -t TeHrnamara myBO(MX
TebpaHaan, O6yHha @— TPOCHMHI BepTMKangaH oruw 6ypuyarn (paguaH
Xucobuga), t— cekyHgnap xucobumparn BakT. HOKHUMHI t0”opy Ba XY™
Xonatnapuga TPOCHWHI 7%, Ba T2 TOPTUAULLIAPM AHUXJTAHCUH.

XXaBo6: 7\ = 32,1 H, T2= 8.65 H.

26.29. Benocuneg xa”dosum 5 m/c Tesnuk 6unaH pagnycn 10 m
bynraH ainaHa umszagu. Benocunep ypTa TEKUCIUTMHWHT BepTUKara
HucbaTaH oruw 6ypuarn xamOa Benocunef LWWHanapu 6unaH Wyn opacu-
[a- naiigo 6ynaguraH BaxBeNOCUMNELHWHT TYPryHAWTMHW TabMUHAAW YYYH
33pyp OyfAraH 3Hr KWYMK MWXanaHv KoaghuumeHTa TOMWUICKH.

>KaBo6: 14° 20'; 0,255.

26.30. VyNHWHT 3rpu yuacTKanapuja Benocunes TPeku Bupaxnapra
ara; ynapHWHIr KyHZanaHr XuP MU npoduan ropusoHTra LyHAain orgu-
pUATaHKW, TPEKHUHI TaliXu 4YeTu wudkucupaH 6anaHfg ypHawraH. Arap
pe3nHa LWWHACUHWUHT TPeK YpHaTWAraH epra uvwxanaHuw KoagduumeHTa
f ra TeHr 6ynca, ropusoHtra a 6ypyak octuga orraH R paguycnu Bu-
paxaa xaBOO/ sHr KaTTa Ba 3HI KMUMK Te3NUK 6GUnaH OpuLL  MyMKMH.

YKaBo6: tg« —/ Qtga+/
-\« K 1+ ftga - VvV 91 —/tga
26.3i. MaxoBuknap napuyanaHub KeTraHupa 6axTcu3 xogucanap pyi
6epmacnuri yyyH Xxyimgarm mocnama XynnaHwnagu. MaxoBuK rapgviuunra

ra ocuaraH Ba Tpoc 6unaH 6upra @=

26.26- macanara 26.28- macanara
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26.32- macanara 26.33- macanara

A KUCM ypHaTunagu, 6y >XUCMHU MaxoBMK uUyKapucugaru S npyxuHa
ywnab Typagu. MaxoBuWK Te3nury etapiv MULAOPHWU ONraHUfaH KelinH A
XUCMHUHT yun CD cypunmaHvHr B 6ypTurmHu ypub yTagn Ba cypuima
MawuHara 6yp 6Gepmali Kysgu. A >KUCMHWHT Maccacu 1,5 Kr ra TeHr,
MaxoBuKgaH B 6ypTuukada 6ynraH e macoga 2,5 CM ra TeHr, MaxoBUK
alnaHWLLIMHWHT YerapaBuil Bypyak Te3nuru 120'\:'\M-H6yI'ICVIH. A Xucm-
HUHF Maccac pacmfpa TacBMpnaHraH MaxOBUKHUHI ainaHuw yuugaH
147,5 cm macoagarn Hyurtaga TynnaHraH geb6 apas umnmb, npyxuHa-
HUHT TaHnaHuWy 3apap b6ynraH 6MKPANK KO3(MULUMEHTN C, AbHU MPYXK-
HaHM 1 CM CMKUL Y4YyH KepaK OynraH Ky4 MUKLOPU aHWKNAHCUH.

>XaBo6: 145,6 H/cm.

26.32. Perynstopga Mmaccacu 30 Kr pgaH 6ynraH A Townap 6op,
ynap npyxwuHanap socutacuga M Ba N HykTanap 6wunaH GUpUKTMPWUAraH
6ynnb6, MN ropusoHTan Tyrpu 4H3MK 6Oyiinab cypuanwn MyMKuH. Towl-
NapHUHT OTMPANK MapKasnapu Mpy>XUHanapHWHE yuynapura Tyrpy Kenagu.
Xap uaiicm npyxuHa yuugaH paem Tekucnurura Tuk O yepava 6ynraH
Macoa npyXuHanap cuuunMmaii TypraH BakTAa 5 CM ra TeHr, Npy>uHa-
nap ysyHnurm 1 cm ra ysrapywmn yyyH 200 H kyy Tanab uunuHagw.

Perynatop O yu aTpouaa 6up Tekuc aiinaHmb, 6ypyak Tesnurn 120 —
MWH

6ynraH nainTaa Townap OrMpauMK MapkasmgaH O yukaya 6ynraH Macoda
aHUKNaHCUH.
>XaBob6: 6,55 cwm.

26.33. byr TypbuHanapvHWHI caknaruy BUKAKOYaTeNnn Maccacm T =
= 0,225 kr 6ynraH A GapmokgaH wnbopaT; 6apmon, TypbuHa BaSMHUHT
ONAVMHIY KNemmuia Ban ykura TUK Kunub yihimnraH TeluMKKa >KoinawraH
6ynnb, YHW Npy>XWHa WYKW TOMOHra WTapub Typagu; TypbuHa Hopman
Te3/IMK 6unaH annaHradga n = 1500 ain/MuH 6ynn6, 6apMOLHWUHI OrMPANK
MapKasu BafHUHT alinaHuw ykupaH 1= 8,5 MM Hapu Typagu. AlinaHuu
coHn 10 % opTraHga 6apmoL, NpYyXWHa peakuusCUHW eHragum Ba Yy3u-
HWHT HOpMan xonatugaH ;= 4,5 MM Hapu Louub, B puuyarHuHr yuura
Teragn “ampga C wamouHu Gywartagn. C wnmok; TypbuHagarn O6yr Tak-
CUMMIOBYM MeXaHW3M KnanaHWHW OGeKUTYBYM MNpYXKUHaAra puyarnap cucte-
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Macu opkanu  TyTawraH. [IpyXuHa peakuMsiCMHU YHWHT CU MAUWuUra
nponopunoHan fe6 xmucobnab, MNpy>XMWaAHWHT OGUKPAWUTKU, AbHW YHU 1 cm
CUKULL YYYH Kepak 6ynraH Ky4 aHUKIaHCUH.

XaBo6: c= 89,2 H/cm.

m o

26.34. Maccacm T 6ynraH HyxTa = -f FZZ 1 snnunc 6yiinab xa-
pakaTnaHagu. HyKTaHWHT Te3naHuwM y ykKaa napannen. t= 0 naiitga
HYKTaHWHT KoopAuHaTanapux — o,y = b, 6ownaHruy Ttesnuru v0 6yn-
raH. XapakaTnaHyBuM HyKTara TabCuMp KWUAYBUYM Kyd HYKTa TpaekTopus-
CUHWHI Xap 6up HyxTacufa aHWKIaHCUH.

XKaBo6: Fy = — 7T -

26.35. Maccacu T OynraH LWapya NacTKM yuum Xysraamac Tarankka
Xuend  XyhiunraH BepTMKan 3M1acTUK CTePXEeHb yuura MaxkKamnaHrad.
CTepXeHb Y3MHWHT MyBO3aHaTAa Typ-
raH BepTMKan XonaTujaH 03rvHa orraHpga
Wwapya Mapkasn OXy TrOpu3OHTan TeKuc-
nnMkaa xapakat xunagn ae6  xucobnauwl
MYMKWH; OXy TEeKWCAUIN Liapya Mapka-
3VHUHT KOXOPUTU MYyBO3aHaT XonaTuAaH
yTagu. Y3VHUHT KOOpAMHaTa 6GOLLM YUyH,
Xabyn XWAWHraH MyBO3aHaT XonaTujad
ymxapunraH wWwapya x = acoskt, y=
= bsin kt TeHrnamanapra mysodux (6yH-
ha a, b, k—ysrapmac muxgopnap) xapakat
Xunagn fe6, arnaraH 31acTUK CTepXKeH-
HWHI Wapyara KypcaTraH Tabcup Kyuu-
HUHI y3rapyil XOHYHW aHWKIaHCUH.
XaBob6: F —mk2, 6y epga r=

= V Xit+ Y2
27-8. JapakaTHWHT guddepeHuman TeHrnamanapu

a) Tyrpum umsaunxnum xapakart
,,,,,,,, «famnapfos*- r mw
27.1. Tow wwaxTara 60WNAHINY Te3NMKCU3 Tywmnb Kenagu. TOLHUHT

Wwaxta Tyébura Tywm6 ypuanmwngaH YMKKaH TOBYLI TOLIHWHI Tywa 60L-
naraH BaxTugaH 6,5 ¢ KeluH aswutunagn. Tosyw Te3nurn 330 m/c ra
TeHr. Laxta" YyKypaurum TOMWUICUH.

Xasob6: 175 wm.

27.2. Ormp >wucm ropusoHTra 30° 6ypyak ocTufa oOpraH CUL
TEKUCNUK 6ylinab nactra TywaguW. Arap XUCMHUHI 60lWnaHruy nanTha-
rm Te3nurm 2 m/c ra TeHr 6ynca, xucm 9,6 M WynHW xaH4ya BaxTAa
YTULIW TOMWACKH.

XaBo6: 1,61 c.

27.3. CHapag Tyn oraugaH 570 m/c ropusoHTan Te3nuMK 6GunaH yunb
ynxagu; CHapsgHWHI Maccacu 6 Kr. Arap cHapsg Tyn uumga 2 M iiyn
yTn6 4uxxaH 6ynca, NOPOX rasnapvHUHr ypTava 6ocumu P xaH4ya? Arap
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rasnap 6ocumy govmmin ge6 “~mcobnaHca, CHapsag Tyn CTBO/MAA LaH4ya
BaUT Xapakat uunagm?

>XaBo6: P = 4,88-105 H, t = 0,007 c.

27. 4. Maccacu T 6ynraH >Xwucm TypTub tobopunraHga pagup-6ygyp
ropusoHTan Tekucamkga 5 ¢ ga s = 24,5 M macodaHu yTub TyXTaraH.
NwkanaHnw KoappuumneHtn f aHUMKNAHCUH.

>Xaso6: f —0,2.

27.5. [opusoHTan ynga 10 m/c Te3nuk OunaH 6OpPyBYM TpamBail
BaroHW TOpMO3naHraHfja y UaH4Ya BayTga Ba LaHgal MacogaHu yTué Tyx-
Taingn? Topmo3fall BauTuaa BarOH XapakaTura KypcatunafguraH Kaplinamk
BaroH OrMpPAUrUHUHT 0,3 UUCMUHWU TaWKW XUNagu.

XaBo6: t= 34 ¢, s= 17 m

27. 6. BvpuHYM AUMHNAWYB aHUUAUTMEA Tenuw LapLiniUrvHU  y3rap-
mac, opuara CUMATalWHWHF 6ownaHrny Te3nuruHm 10 M/c, YHWMHT ypTadya
uaiTw opanNemHn 1 M xucobnab, gana Tynu CTBONMHWHE oOpKara LUaii-
TULW BaUTWM aHWKNAHCUH.

Xagob6: 0,2 c.

27.7. Orvp HyuTta ropusoHT 6unaH a = 30° 6ypyak TalWwKW LUIyB-
un ragup-6ynyp ums TekMcnvkga KyTapunagu. bownaHrny naitga Hyu-
Ta Tesnurm vO— 15 m/c 6ynraH. WwuanaHuw  koagguumentn / = 0,1.
HyuTa TyxTaryHuya uaH4ya iyn 6ocagu? LUy WynHM HyuTa uaHya Bautga
yTagun?

XKaBob6: s = 19,57 m, t= 2,61 c.

27.8. K™Wganmrn a — 10° 6ynaraH Tyrpu umswywl Temup iynga BaroH
y3rapmac Te3nuMK 6unaH nactra uapab Tywwub 6Gopagn. Arap y uusanuru
P= 15° 6ynraH WyngaH 6oOWnaHrn4y Te3NMKCKU3 Tylwa OownaraH 6ynca,
BarOHHWHI Te3naHWLWK Ba XapakaT 6olwnaHraHuaaH 20 ¢ yTraHgarum Tes-
NN aHLWYFaHCUH; WLIKanaHMWAarn Kaplwuanmk Hopman 6ocumra nponop-
umoHan fe6 xucobnaHcuH. LyHuHrgek, EaroH wy BauT wumga LaHya
Ayn yTuWKM Xam aHUKIaHCUH.

Xago6: a= sm~"—— g = 0,867 m/c2,
cosa

sin(p~ a) gt = 17,35 wm/c,
cos a

JId LzgL = 1735 wm.
cosa 2

27. 9. Maccacn 10 Kkr Ba paguycu r = 8 CM 6ynraH LWapHUHI nacT-
ra Tywuw BauTugarn 3Hr Karta Te3AUrum TOMWICWH; XaBO KapLuninru
R = kov2 ra TeHr; 6y epfa V— LUapHWHI Tywuw Te3auru, o — Ty-
LWYBYA XUCMHUHI Y3 XapakaTu yHanuwura TMK O6ynraH TeKucamkgaru
NPOEKUUACUHUHT t03K; K — XWUCM wWwaknura 6ornmy 6ynraH coH Koahdu-
UMEHT, Wap y4yyH uuimatn 0,24 H-c2m4.

»KaBo6: vmax = 142,5 wm/c.

27. 10. TeOMETPUK >XMXaThaH y3apo TeHr Ba OMp >KMHCAM OynraH
MKKUTa LWap Xap Xun MmatepuannapfaH scanraH. Lapnap matepuanvnHuHT
3MuMKNapy Termwnmya y X Ba y2. VMkkana wap xam xaBoga nactra Ty-
wagn. MyXUTHUHT LaplWANIUHA Te3IMKHWHT  KBajpaTura nponopumnoHan
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ne6 xucobnab, wapnap 3Hr KaTTa TE3NMKNaPUHWHT  HWUCOATV aHUKMAHCWH.

XKaBo6: Wnax ! unax — [/~yMy? e

27. 11. Maccacn 90 Kr 6ynraH uyaHruum 45° nu Huwab >koinpa YaH-
py xaccanapuHu uwnatmai Te3 Tywmnb 6opagu. YaHPUHWMHT Lopra HLlKa-
naHuw KoagpguumneHtn / = 0,1. YaHPUUMHWMHT XapakaTura XaBOHUHI Kyp-
caTafuraH LapLnavMrn YaHpuuy X;apakaT Te3/IMIMHUHT KBajpaTura nponop-
umorHan Ba 1 m/c Tesnmkpa 0,635 H ra TeHr. YaHpPUUMHWHT  3puLLIMLLIN
MYMKWH 6YNnraH 3Hr KatTa Te3NUru TOMWACUH. Arap YaHpuuM YaHTUHW
AXWKW  MOW 6unaH Molnab umwkanaHuw  KoapduumeHtuHn 0,05 ra-
Yya KamanTupca, YHWHI Makcuman Te3Uru KaHyara opTagm?

XKaBob: vimax = 29,73 wm/c; Teanuk v2mex = 30,55 m/c raya optagw.

27. 12. Kema, CYBHUHI Kema Te3UrM Keagpatura nponopuuosan Ba
1 m/c Tesnmkga 1200 H ra TeHr 6ynaguraH LaplIWAWTMHW €HrMb Xapa-
KaTnaHagn. BUHTNApHUHI MTapulWl Kyyu Xxapakat Te3nuru nyHanuwimga

KOHYHra acocaH ysrapagu, 6y epga VvV — Kema-

HUHT M/C napda udgoganaHraH Te3nuru. KeMaHWHT SpULLIULLL MYMKUH 6Yn-
raH 3Hr KaTTa Te3/MFU aHUKNAHCUH,

»XaBo6: Vimex = 20 wm/c.

27. 13. CaMOnéT ropusoHTan Oyinya yumokga. XaBO Kapluiuru tes-
MUK KBajpaTtura nponopuuoHan sa Te3nuk 1 m/c 6ynraHga 0,5 H ra TeHr.
TopTuw Kyuu poumwuii 6ynn6, 30 760 H ra TeHr Ba yuuw HyHanuwu
6unaH 10° nu 6ypyak TalKun Kunagu. CamONETHWUHr 3HT KaTTa Te3nu-
M aHWKNaHCUH.

YXaBob6: vnax — 246 wm/c.

27. 14. Maccacu 104 Kr 6ynraH yYaHpwiuM caMONET ropusoHTan Mai-
[OHFa LYHAM. YuyBUM caMONETHW LYyHaéTraH naiTaa BepTMKan Te3luK-
CU3 Ba BEPTUKAN Te3naHUWcKU3 ep to3acura onmb Kengu. Pybapy uap-
WWAUK KyyW TE3NUKHWHT KBagpaTura nponopuuoHan Ba Te3nuk 1 m/c
bynraHuga 10 H ra TeHr. KyTapuwl Kyyuu Te3NMKHWHI KBagpatura mnpo-
nopumoHan Ba 1 m/c Tesnukga 30 H ra TeHr. WwuanaHuw Koadgu-
uveHTrHn / = 0,1 pe6 caMonéT TyxTaryHya KeTraH BauT Ba CcupnaHu6
yTraH Wyn aHuuaHCuH.

>XKaBo6: s—909,3 m, T = 38,7 c.

27.15. Camonér 6ownaHrny BepTUKan Te3/IMKCWU3 MUKUPOBKA Kunagwu
(wyHPuiAgn). XaBOHWHI KapLIMAWK Kyyud Te3NWK KBagpaTura MponopLmo-
Han. LWy naiitgarn BepTMKan Te3NWK, yTunaraH Wyn Ba MakcuMan LyH-
pulw Te3nuru opacmgarn 60rnaHuL TOMWCKH.

Xago6: v=vmexY 1—e-

27. 16. Opupnurn p ra TeHr 6ynraH >ucm v0O Te3nuk 6wunaH BepTu-
Kan touopura otuaraH. Y uaHgaid T BauT opanvpuga H 6anaHanmkka
KyTapunagn? XasBoHUMT uapwuaurnim k2ov2 gopmyna 6unaH wudgoganail
MYMKWH, OYHAA V— XWUCM Te3/MIMHUHT MUKLOPW.

In{vik*+ 1) arct" kvO w

XKaBo6'. H =
2gk* k-g
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27.17. Maccacn 2 Kr 6yaraH >XWCM BepTMKan cypaTga  loKopura
20 m/c Te3nuk 6unaH oTunraH. Y v m/c Tesnukga mukgopu 0,4 v H 6ynraH
XaBo Kapwwunurura yupaign. Heya ceKyHLAaH KeAWH >XUCM Y3UHUHE 3HT
TOMOpU XonaTura eTULn TOMW/CKH.

>XaBo6: 1,71 c.

27. 18. TyxTab TypraH CyB OCTM Kemach 6up 03rMHa MaHduii p cy-
3yBYaHNMKKa 3ra 6ynub, unrapuiama xapakaT 6unaH CyB OCTUra YyKagw.
Kema KUYMK MaH(uii cy3yBYaHAMKKa 3ra 6ynraHfa CYBHWHI ~apiuiuru-
HW YyKWLL TE3NUTMHUHT 6GUpMHYM Japaxacura nponopuuoHan Ba KkSv ra
TeHr ae6 xabyn Kuamw MyMKUWH; 6y epga K— MPOMopLMOHanInK Ko3g-
huumeHTa, 5 — KeMaHWHT TrOpuU30HTan MpoeKuusien to3acu, VvV — cyBra
YYKWLW Te3NUTUHUHT Muxgopu. Kema maccacu M ra TeHr. t = 0 6ynraH-
fa, v9= 0 aeb KeMaHWUHr YyKWLW TEe3UTN aHUXIaHCWH.

_ks
XKaBob: = M
27.19. ONguMHIN MacanaHWHr wapTnapura xap36 cyBra 4ykaéTrad
KeMaHWHI T BaxT mumpa yTraH Wynm z aHWXNaHCUH.

_ks
XXiwo06: z=-fs IT ——-- K (1l—e ™

27.20. CamonéT ropusoHTan ydraHga, Yy s MeTp yuumb, y3 Te3nu-
rmHM vO M/c gaH vl M/C raya OLIMPULLUM YYYH BUMHTHWHT Yy3rapmac Top-
™MW Kyun T XaH4ya Gynuwn Kepak? BUHTHWMHT TOPTWULW Ky4u yuull Tes-
nmrn byiunuya MyHanraH. TesnMKKa Xapama-Xxapwu TOMOHra WyHanraH py-
6apy XapluMAMK Kyuu Te3NMK KBajpaTura nponopumoHan Ba Te3nuk 1
m/c 6ynraHga a H ra TeHr. Camonét maccacm M Kr.

2CCS
aK - v2ze~7n) 71T
Xagob: T = o B _
1—e M

27.21. Maccacn 107 kr 6ynraH kema 16 m/c Te3nuk 6unaH xaps-
KaTnaHagn. CYBHUHI XaplWauru Kema Te3IUTUHUHE KBagpaTura nponop-
umoHan Ba 1 m/c Tesnukaa 3-105 H ra TeHr. KemaHWHr  Te3nuru
4m/c ra TeHr 6ynuwun onauMaaH Yy KaHfgali MacogaHu ytagu? Kema 6y
mMacoaHM XaH4a BaxTha yTtagu?

XaBob6: s— 46,2 m, T —6,25 c.

27. 22. )Xucm xaBofja 60WMaHrMY Te3NMKCWU3 MnacTra Tywagu. ”"aBo
Xapwunnrn R = k2pv'\ 6y epga vV — XWUCM TE3NUTMHWUHT MWUXLOpU, p —
XUcM orupnurn. Xapakat O6ownaHraHgaH | BaxT yTraHfaH KeWnH >XUCM
TE3NUrn x3n4da 6ynagn? Te3NUKHWHI 3HT KaTTa XuiiMaTtu X3H4ua?

lew _ p—kgt 1
>Kasc6: v < _M™,. =
27.23. Maccacu 1,5-106 Kr 6ynraH kema CyBHUHF R —av2 H ra

TEHI X3PWWAUTMHA eHrn6 x3pakatnaHagu, Oy epfa V-— KemaHuHr wm/c
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napgaru Tesnuru, a — 1200 ra TeHr ysrapmac KoaduuueHT. BuHTnap-
HUHT  TUpanull Kydyu “apakaT Te3nuru iyHanmwmga Ba T=1,2X

X 106(1 _5) H KoHyHra acocaH y3rapagu. Arap 6ownaHrmy tesnuk v0

M/C ra TeHr 6Gynca, Kema Te3nurm BauT ¢yHKumacu cudatmga Tonun-
CUH.
XaBo6: v= 70E-+ 20 (fo+ 50) (c0056/- 1)
70 + (»,+ 50) (e206<- 1)
27.24. OnguHrn macanaga yTWaraH iMyn 6unaH Te3NMK opacuparu
60rnaHnLL TOMUJICUH.

Xagob: x =893 In3 + j°-+ 357 In~°~20 (wm).

a+ 50 m— 20 w

27.25. 27.23-macanaga 6ownaHruy Tesnuk v0= 10 m/c 6ynca, iyn
6unaH BauT opacupary MyHocabaT TOMMWJICHH.

¥apob: x — 1250 in (t'(c)ﬁ;ﬂ)) cIoex 202 V0 -1

70

v0= 10 m/c 6ynraHumga x — 1250 In —— --—---————- 50 t.

27.26. Maccacn 9216 kr 6ynraH BaroH iyn 6yinab acyBum Luamon
TabCupu 6uUnaH xapakaTra Kenagy Ba MYMHWHT TOPWU30OHTan y4vacTKacuja
NapakaT kunagu. BaroH xapakatura 6ynafuraH UapliviWK BaroH orup-
NINTUHUHT  1/200 umcmura Tedr. Lamon 6ocMMuHMHE Kyun P =kSuz,
6y epga S — BarOHHWHI wWamon 6ocumura fAyd KenraH Ba 6 M2 ra TeHr
b6ynraH opua [LEBOPWUHUHT 03M, U — LIAMOMIHUHI BaroHra HucbaraH Te3s-
amrn, k — 1,2. LLamonHuHr a6contot Te3nurnm v= 12 m/c. BaroHHuHr
6ownaHrny Te3NUTMHM Holra TeHr ge6 ~ncobnab:

1) BarOHHWHI 3Hr KaTTa Te3Nuru vmax,

2) Wy Te3NMKKa 3puLLInW YYyH KeTaguraH BauT T,

3) BaroH 3 M/C ra TeHr Te3NWK OAryHYa YTWnaguraH Wyn aHuunaH-
CWH.

Xasob6: 1) vmax — 4,08 m/c, 2) T = oo, 3) x = 1755 m.

27.27. bownaHrny Ttesnukcu3 Epra TywadtraH m wmaccaam Hyura-
HWHI “apakaT TeHrnamacu TONWACWH. [JaBOHWHT Lapwunanurm  Te3IMKHUHT
KBagpatura nponopuuoHan. MponopuroHananuk KoapguumnmeHtTn k ra TeHr.

XaBob: x ” Inch Y m t.

27.28. Maccaxupnap 6unaH 6upra orupnurn Q = 1962 H 6ynraH
eNKaHAN Kalinl, LWamMon BGOCHMWHWHT TabCUpW HaTWXacuia MY3HUHT Cuf-
NUL, TOPU30HTa t03uda Tyrpu umsuuam “apakaT kunagu. EnkaH tekucnuru
(ab) 6unaH "apakar WyHanuwmu opacuaarn 6ypuyak 45° ra TeHr. Llamon-
HUMr abCconoT Te3nurm w “apakaT MyHanuwwura Tuk. Lamon 6ocumm-
HUHT Muugopn P HbOTOHHMHT P = kSu2cos2@ gopmynacu 6unaH udgo-
fjanaHagu, 6y epaa ¢ —-LWaMOJIHUHT HUCOWIA Te3nurm u GunaH enkaH Te-
kucnurura TMk 6ynraH N umsuy opacuparu 6ypyak, 5 = 5 M2— efkaH
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HO3UHWHT  mMukgopy, k= 0,113 — Taxpubaga TOMM-
naguraH KoauumeHt. P 60CM  Kyun enKaHHWUHT
(ab) Tekucnaurura TUK WyHanraH. Nw*anaHmwHm XU-
cobra onmait: 1) 6yepumur 3Hr Katta Te3Mrum vmax
HVHI LaHya 6yna onuwu; 2) Wy Te3nukKja maytara
yTKasunraH dntorep (Wamon Te3NMUIMHKW - ynyaingurad
acbob) enkaH Tekucaurn 6unaH KaHpak a Bypuvak
TaWKUA Xuanwm; 3) OyepHUHr  OGOWNaHTNY Te3/nNrK 27 2g_wacanara

Honra TeHr Gynca, V= -j WTe3IMKHN OfMWN YYyH

XaHgaii XX WYNHU YTULIN Kepakaurn TOMUICUH.

XKaBo6: 1) vmex—w, 2)a = 0° 3) xr= 88,5 m.

27.29. TpamBail xalfoBuMcu peocTaTHW CEKMH-acTa axpatwmb, BaroH
ABuratenu XyBBaTWHW owwupagu, 6yHAa TOPTWLW Kyydum HongaH 6ownab
BaxTra nponopuuoHan pasuwga cekyHp capu 1200 H ra optagu. Kyiiu-
jarn mmxgopnap 6GepunraH 6ynca, BaroH 6ocub yTraH MacoaHuHI Xapa-
KaTnaHWWw BaxTW opxann wudogacu TONWACMH: BaroH Mmaccacu 10000 «kr,
MWXanaHn Xapwuanru LOMMWA 6ynn6, BaroH OrupauruHuHr 0,02 xuc-
mMura, 6oOWNaHrMy TesNUK 3ca HOoAra TeHr.

XaBo6: XapakaT 3nekTp Toku 6GepunraHugaH 1,635 ¢ yTraHjaH
KeiivH 6olwnaHagu: wy naintgaH 6ownab s= 0,02 (t— 1,635)3 m.

27.30. Maccacn 1 Kr 6ynraH >Kucm ysrapyByaH /-"=10(1—1t) 11
Ky4y Tabcupuia xapakaT Kunagu, OyHia BaxT t— cekyHAnap xwucobupga.
Arap >XWCMHUMHI Te3nury 6ownaHrny nantga vO= 20 m/c Ba Kyy 6unaH
XUCM Te3nuru 6up TOMOHra MyHanraH Oynca, XWUCM Heya CeKyHAAaH
KenH TyxTangm? HyxTa TyxTaryHua xaHya Wyn yTagu?

>aBob6: /= 3,236 ¢, s= 60,6 m.

27.31. Maccacu T 6ynraH moaauin Hyxta /"= Fncos (at (6yHga FO
Ba O— y3rapmac Muxgopnap) X°HyHra MyBO(MX Y3rapyByuuM Ky4y Tabcupu-
fa TYrpy 4msuxau xapakaT xunagu. bownaHrny naiTga XXUCMHUHE  Te3-

nurnm x0= v0 6ynraH. HyxTa XxapakaTMHWHI TeHrnamacu TOMWCKH.

XKaBob: x= T (1—cos(o0 + -

27.32. e 3nekTp 3apagura ara 6ynraH T Maccanu 3appadya y3rapys-
um E — Asmkt kyunaHmwnm (A Ba k — 6epuaraH ysrapmac Muxgopnap)
OVp XXUHCAM 3M1eKTP MaliAoHMAA XapakaT Xxunagu. Arap 31eKTp Maiigo-
Huaa 3appayara E KyunaHuw TOMOHWra iyHanraH F = eE Kyu Tabcup
Xvamwmn mMabnym 6ynca, 3appaydaHuHI  XapakaTu aHWXnaHCUH. Orumpauk
KYYMHUHT TabCMpyM XMco6ra ONMHMACWH. 3appavyaHUHr 6ownaHru4y xonatu
KoopAuHaTanap 6owun pe6 kabyn XWILLICMH: 3appayaHWHr GoLWAaHrny

TE3/IMMN HOMra TEHT.

>'Ij(a306: x= S8l sin

mk V K

27.33. Orvp wapyaHVHT ep MapkasvugaH yTraH fge6 apa3 XwWivHraH
TYrpU Yn3uMxIuM KaHan 6yinab xunaguraH xapakaTu aHWXNaHCuH: ep  La-
pu nungary TOPTUL Ky4yu Xapakat xunaétraH HyxTtagaH Ep mapkasuraya
6ynraH Mmacodpara nponopuMoHan Ba LWy Mapkasra xapab WyHanraH: Liap-
ya kaHanra Ep cupTugaH 60WnaHruy TesnuKcu3 Tywmpunrad. LUyHUWHr-
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feK, WapyaHuHr Ep mapkasupaH yTraH BauyTgarn Te3auru Ba LWy Map-
Kasraya xapakaT LuAUW BauTWM Tam KypcatuncuH. Ep paguyen R =
= 6,37-106 ™ ra, ep cuptTMga TOPTUL KYUYMHUHT Te3faHuwun ¢ —
= 9,8m/c2 ra TeHr paeb uabyn UUANHCUH.

XaBo6: WapyagaH Ep mapkasuraya 6ynraH macoda x — R cos lf/ iR-t

KOHYHra MyBO(MK; Yy3srapagn: v — 7,9-10s m/c, T = 12664 c= 21,1
MUH.

27. 34. XXwucwm epra h 6anaHgnukgaH 60WNaHIMY Te3MKCU3  Tyllagu.
XaBo Kapwwuamrum xucobra ONIMHMACWUH. EPHWHI TOPTMLI Ky4Yn 3Ca XKWUCM-
faH Ep mapkasuraya 6ynraH macoga KeafgpaTtura Teckapu MponopuuoHan
neb xucobnaHcuH. XXucm Ep cuptura eTryHya ketraH T BauT TOMW/CWH,
Wy BaKT MuMfa XWUCM K.aufaid v Te3nukka ara 6ynagn? Ep paguycm R
ra TeHr; OrUpPAWK KYyUYWHUHI Te3naHuwu Ep to3mga g ra TeHr.

Xagob: v - Yy U A (yuw+

27.35. m maccanm MOAAMIA HyKTa Macocgara nponopuvoHan (nponop-
LMOHaNAMK KoathuuneHTn mk2) 6ynraH Kyy 6unaH mMapkasgaH wtapuna-
on. My™MTHUHT Kapwunuru “apakaT Te3furura nponopuuoHan (nponop-
LMOHaNMK KosadpuumneHtn 2TKr). bownaHrmy naitaa HykKTa MapkasfaH
a macothafia TypraH Ba YHWHI WYy naiTtaarn Te3nnrum Hofara TeHr 6yn-
raH. HyKTaHWHI XapakaT KOHYHW TOMW/CWKH.

XXaBo6: x = — — (ae™ -f P<>~*"), 6yHaa
BOG: X a+p(a ), GyHA,

@= Y k]+ k2+ ku p—Y k\+ k2—kb
27.36. m maccanM Hyuta X = p “onatgaH 60wWnaHrny  Te3NUKCU3,
R = ” KPHYH 6unaH ysrapajguraH KoopauHata 6owmra TOPTYBUM KyY
X

Tabcupuga Tyrpu umsmyam (x yu 6yiinab iyHanraH) xapakaTra Kenagw.
Hykta xL= p/2 xonatpa 6ynaguraH BauT TONWACWMH. HYyKTaHWHT Wy
Xonatgaru Te3IMru aHLyraHCUH.

XaBob6: t>1(— %2— ngl/g_l,{\ + 73, —1T/>)K _}_p.

27.37. Maccacm T 6ynraH Hykta XO0= a uonatgaH 6oOLINaHrMY Tes-
NIMKCK3, KoopgauHata 6owwmravya 6ynraH macogara nponopuyuoHan: Fx =
= — CXTX TOpPTWW Kyun Ba Macota Kybura npomopumoHan Qx = c2rx3
UTapuwl Kyuu TabCcumpuaa TYrpu umswyw "apakaT Kunagu. cr, €2, a Mul-
[Jopnap KaHgain MyHocabaT 6unaH udoganaHraHga HyuTa KoopauHaTa 60-
wura etné6 60pmb6 TyxTamau?

XaBob6: ci = ~ c202-
27.38. XXwucm 6up XuHCAuM BynmaraH MyxuTha “apakaT KuaraHuga
Kaplwmamk kyum F — ias H koHyHra myBoduy y3rapagu, 6y epga
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27.40- macanara 27.41- macanara

27.39- macanara

V — XXWUCMHUHT Mm/c 6unaH udoganaHraH Te3nuru, s aca M nap Xucobu-
paru ytunrad iyn. Arap 6ownaHrudy Te3nnk vO— 5 wm/c 6ynca, yTtun-
raH Wyn BaUTHWHT (YHKUMACK cugaTnia aHMKNaHCUH.

XKaBo6: s=3 ( bl+ 1—1) m

6) Arpm umsnunm xapakart

27.39. OeHrns Tynum maccacu 18 Kr 6ynraH cHapsgHu vO= 700 wm/c
Te3NWK OGWnaH OTadW: CHApPAAHWHI XaBOAarn XauMmkuii TPaeKTOPMSICU pacMm-
Ja VWKKM XON Y4YyH TacBMP/aHraH:

1) Tyn cTBOAW rOpWU3OHT 6unaH 45° nu Bypyak TalwKua "“MUnraH;

2) wy 6ypyak 75° 6ynraH xon. Arap CHapsf XaBO Kapwwuaurura yud-
pamaca, YHUWHI WKKana Xxonga 6anaHffnkKka KyTapuauwm 6unaH y3ouauk-
Ka GOPULIMHUMHT UaH4yara Kynaiuwy aHWKNaHCUH.

XKaBob6: banaHANMKHWHI Kynawiwwn: 1) 7,5 km, 2) 12 KM. Y30U/UK-
HUHr Kynainuwu: 1) 36,5 km, 2) 16,7 Km.

27.40. A camonét epgaH 4000 m 6anaHgnmkga 140 wm/c ropusoH-
Tan Te3nuk 6unaH yyagu. BepunraH B Hyk>Tara camonétgaH 6owinaHruy
HUCOMIA Te3NMKCU3 10K Tawnaw Kepak. by tOkHM B Hy”~TagaH TOpU30H-
Tan Tyrpu umsumk; Oyinab ynyaHaguraH KaHfjal X macodafja Tawawl Ke-
pak? [aBOHWHI Kapwuaunr xmcobra OIMHMACKH.

XKaBo6: x = 4000 M.

27.41. A camonét eppgaH h 6anaHgnukga vl ropusoHTan Tes3nuk 6u-
naH yvagu. Camonét B Tyn 6unaH 6up BepTukanga 6ynraH Bautga wy
TyngaH camonétra cHapsf oTtunraH. CHapsag camonérra Teruwy YyuyyH:
1) CHapsigHUHT 6ownaHrny Te3nury vO uaHfal LWapTHU  KaHoaTnaHTupu-
WK Kepak? 2) CHapsig ropusoHTra KaHfai a 6ypyak ocrmga OTWUAWULIN
Nno3nM?  XaBOHMHI KapLLWwryn xXucobra ONMHMACUH.

Xago6: 1) vi> v2+ 2gh; 2) cosa = —0
vV
27.42. CHapsiGHWUHr ropu3oHTan 6yina6 3HF y3o0”ka yunb 6opull
macopacn L ra TeHr. OTuw 6ypuyarm a = 30° OynraHga CHapsigHWUHT
ropusoHTan 6yinab yumb6 Gopuw Mmacodacm / Ba Oy xonga umsaguraH

TPAeKTOPUSCUHUHT 6GanaHAAMrn h aHUKNaHCWUH. XaBOHWHI ~apLIWAUTKA XK-
cobra ONIMHMACUH.

XKagob6: 1= YJLL, h=—.
2 8
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27.43. OTvw 6ypuarn a 6ynraHfa CHapsAHWHI ropusoHTan 6yina6
y3oBga yumb 6opuw macodacu /a . OTuw Bypuyarm ra TeHr 6ynraH-

[a, YHVHT TOopu3oHTan 6yinad yumb 60pull MacoaCMHWMHI ~aH4ya O6ynu-
WM aHWKNaHCUH. [aBo “apwuanry ~mcobra ONMHMACUH.

XXaBo6: k2=

2cosa

27.44. Arap HUWOHHMHT 32 KM Hapuja 3KaHIuMrnM ammnknaHraH Ba
CHapsAAHWHI CTBOMJAH 4uKAaH Ba’Tgarn 6ownaHruy  Tesnurm  v0—
= 600m/c Bynca, y30K™a OTYBUYM TYM CTBOJIMHUHI FOPU3OHTIa Ormwlbypyaru-
HUHT aHYa OYNMLLUM aHWKMNQHCUH. "aBOHWHI Lapwuauru  “ucobra ONMH-
MacWH.

XKaBob6: ar= 30° 18, a2= 59° 42"

27.45. OnguHrn macana HULWOH apTtunnepus nosuvuusacugaH 200 wm
6anaHgfa 6ynraH Xon Y4YyH €4YWU/ICUH.

XaBo6: ccj = 30° 50', a2= 59° 31"

27.46. O Hy~Taga TypraH TyngaH ropusoHTra a 6ypuyak octuga V0
6ownaHrny Te3nnk 6unaH cHapag otungu. LWy 6unaH 6up Ba“tga O
HyTaflaH rOpu3oHT Oyinab | macodaga TypyBuMm A Hy”TagaH “am BepTu-
Kan 6yiinuya tok;opura "apab cHapsig OTWAAW. WIKKWHYM CHapsiAHWHT  6U-
PUHYU CHapsAg 6unaH Ty HaWuMurM y4yH YHU “aHpaii vt 6ownaHruy Tes-
NVK 6unaH oTuw Kepak? y0 Te3nuk 6unaH A Hy”Ta 6Up BepTMKan TeKuc-
nukga étagn. )(aBOHMHI Kapwuauru “~mcobra ONUHMACUH.

Wagob: — vosfha [/< 4"8IN23 ) aotHn AaHoaTnaHTupysum | Ma-
g
cothara 6ornn” amac).

27.47. BepTukan Tekucnaukpa 6up xungaru vO 6OOLWINGHTUY  Te3InUK
6unaH, ropusoHTra HucbataH nap xun 6ypuyaknap octuga 6up Hy” TagaH
6up Ba’Tga Mmoaauii Hy”~Tanap oTu6 tobopunraH. LUy Hy TanapHuHr t
BaT yTraHgarun BasUATNAPUHWHI TEOMETPUK YPHU TOMWUICKH.

XKaBob6: Paguycm vOt ra TeHr, mapkasum oTu6 tobopuaraH wuy”TagaH

BEpTMKan Oyiinab —gt2 nacTra »oinawraH ainaHa.

27.48. bup xungarn vO 60wnaHrny Te3NMKKa Ba Xap Xun oTuw oyp-
yarura Tyrpy KenaguraH napabona waknuparn xamma Tpaektopusnap o-
KYCNapUHWHT reoMeTpUK YPHU TOMUJICUH.

XaBo6: x2+ y2— ..-° .
492

27.49. v0 6ownaHrMy Te3nMK OunaH ropusoHTra a Oypyak ocTuga
OTUMTaH XWUCM Y3UHUHT P OrMpavkK Kydu Ba “aBOHUHI R "apWuinK Ky-
Yyn Tabcumpmpa XapakaT Kunagu. KapwuankHu Te3IMKHUHT  6GupuHUM fa-
paxacura nponopuuoHan, avHn R = kPv ge6 xmco6nab, Xucm oTuaraH
TEKUCNUK caTMAaH YHWHT 3HT to™opu KyTapunuw 6anaHgnmrum h aHu’™-
NaHCUH.

XaBob: h= e — In (1 + toOsina).
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27.50. 27.49- wmacanaHuHI LWapTnapura Kypa HyKTa XapakaTUHUHT
TeHrnamanapy TOMWICKH.

XXaBo6: x = —m------ (1 —e~k8), y=— (VOsina + (—) (1—
kg kg VK j

i e~A<)—?.

27.51. 27.49-macanaHuHr waptnapura Kypa HyuTta ropusoHTan
byiinab kKaHpain s macoaga Y3VHUHr 3Hr 6anaHp ~onaTura eTuwy To-
MUACUH.

XKaBo6: §s= -------mom- —omeee -
2g (kvOsin a-j-1)

27.52. KOmanoy 30By3 ypTacura ypHatuaraH BepTukan Tpyb6agaH
ropuM3oHTra HucbataH "ap xHn ® bGypuaknap ||d ocTnga cyB OTu-
M6 unuagun: Tpybawwr orsu cnuy 6ynmb, 1 m 6anaHanMKgaru - Kownu-
fJaH Tewwuknap ouymaraH. OTUAMG 4YMLYBYM CYB OLMMUHWHI  6OLINAHTUY

Teanurm vO— n/ . p& m/c, By epaa g — OTMPAUK KYYUMHWUHT Te3MaHu-
» 3 coscp

Wwu. [JOBY3HWHI [eBOPNapu LaHuyaiMK nacT 6ynca xam Tpy6ajaH uuua-
€TraH CYBHMHI XaMMacu XOBY3ra TYLMWWU YYyH XOBY3HWHI paguycu Ka-
MUAa LaHuya GYnullM Kepak?

>XaBo6: R = 2,83 m.

27.53. Macodara Tyrpy nponopuuoHan 6ynraH Kyy 6GunaH Kysran-
mae O MapKkasra TOPTMUAYBYUM T Maccaim MOAAMIA HYUTaHMHT XapakaTtu
aHWyraHcuH. HyuTa 6ylwiuuda xapakaT Kunagu: Macoda 6Gupaurmgarm

TOPTUIW Kyunm k2m ra TeHr; t= 0 6ynraH naWtga: x = a, x—0, y =
= 0, y—0; 6yHaa Oy yu BepTukan 6yinab nactra hyHanraH.

Xago6: y= - X, |X|< a Tyrpum umsuy kecmacu Oyiinua
103 GepaguraH rapMoHuMK TebpaHma XapakarT:
X = acoskt, = — (1 — coskt).
y= 5 )

27.54. T wmaccann Hyk/ra yysranmac O MapkasfaH utapyBum Ba F=
= k2nr uoHyHra mysogul y3raPYsBum KYY Tabcupupa xapakaT LUunagm,
6y epfa r — HyuTaHWUHI pafguyc-BeKTopu. bownaHruy naintga Hykta MO
(a, 0) ga TypraH Ba y yuua napannen ihyHanraH vO Te3nuMkka 3ara 6yn-
raH. Hyurta TpaekTOpUACKM aHULNAHCUH.

XKaBob6: j — j = 1 (rvnep6ona).

27.55. A HyKTara MaxkKamiaHraH 3facTuk Wn Kysraamac cuiuk; O
XafnKafaH yTafu: YHWHT 3pKWH yyura maccacu T 6ynraH M wapya 60r-
naHraH. 4ysunmaraH wunHuHT y3yHaurn | — AO. Unem 1 M ra uysuw
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YUyH k~m ra TeHr Ky4 Lyhuw Kepak.
N, y3yHAUTU MKKW MapTa KynanryH-
ya AB Tyrpu umsu” 6yiinab uysmngm
Ba Wapyara AB Tyrpu umsmkga TUK
6ynraH v0 Te3nuk Gepungn. Orupamk
KyYMHM Xucobra onmain Ba wungaru

n TOPTUANLL KYUYUHWU YHWUHT Yy3uauLinra
li nponopuvoHan ge6 xwmcobnab, wapya-
/ HWHI TPaeKTOPUACU aHWUKNAHCUH.
27.55- macanara  27.59- mMacanara Xao6: 3Snmnc: rT\N_IZZ
27.56. fra maccanm M HyuTa Macogara nponopuuoHan Kyunap 6wunaH
raTta Cx, C2, ... Cn Xxysraimac mapkasnapra TopTunagn; M HyKTaHu
Ct(/= 1,2,3, ... , ) mapkasra TopTyBuM Ky4 ki T *MCi H ra TeHr.

M HyxTa Ba TOpTYBYM Mapkasnap Oxy Tekucnukpa értagu. Arap t—O

6ynraHga x = x0, y = Y0, x = 0, yO= v0 6ynca, M HyKTaHWHI Tpaek-
TOPUACU aHUKNAHCUH. OTUPAMK KYYUHWHI TabCupu Xucobra ONMHMAacUH.

XaBo6: 3naunc: Ny + [y—b+ — - (b—yO\r = 1,
n n n
6y epga a = -J- ki xi , b—— kiyi, k— ki .
CO “i=l g
27.57. Af uykta Macocgara nponopumoHan 6ynraH km-MClsa ira X

XMC2 kyunap 6unaH wkkmta C, Ba C2 Mapkasnapra TopTunagm;
Cr mMmapka3 xysranmac Ba KoopAuHaTtanap 6owwuga Typagu, C2 Map-
Ka3 Ox vk 6yiinab Teur ynyoBaM XxapakaT “unagu: 6yHaa x2= 2 (a+

+ W). /= O 6ynraH nantga J1I1 Hy"Ta Xy TeKucnuruga Typagu, YHWUHT

KoopAuHaTanapy X —y —a Ba Te3/IMTUHWUHT npoekuusnapux ~z = b,y =
— O peb6 xucobnab, M HYKTaHWHI TPaeKTOPUACK TOMMUCUKH.
XKaBo6: Yku Ox Ba TeHrnamacu
(2 26r2 _
a2 2
6ynraH 3NAUNTUK UUAMHAPAAQrW BWHT  UM3WTW; BUHTHUHT pajamu

nbll| — ra TeHr.
V k

27.58. MaHpuii e anekTp 3apagra ara 6ynraH /ra maccanu 3appava
KyunaHuwu E 6ynraH 6up XWHCAW 3neKTp MaigoHra vO0 Te3nuk 6unaH
Kupub  6opagn. VO Te3NMK MaldoH KyuynaHuWM  AyHanuwura nep-
NeHANKYNAp WyHanraH. JnekTp MaigoHpa yHra E KyunaHuwra kapama-
KMapwmn WyHanraH F= eE Kyuy Tabcup kunagn peb xucobnab, 3appava
MalifloHra KupraHugaH KemvHrun XapakKaTUHWHT TPaeKTOPMSICM aHUKMaHCUH:
OTMPANK KYUYMHUHT TabCMpW XMcobra ONMHMACUH.

mvO
>KaBob6: I'IapameTle ra TeHr 6ynraH napaoona.
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27.59. MaHpuii e anekTp 3apsgra ara 6ynraH T Maccanu 3appada
KyuynaHuwwn H 6ynraH 6up XXWHCAM MarHuT MaigoHra vO Te3nuk 6unaH
Kupn6 6Gopagu. vO Te3NMK MalifioH KyuynaHuwy AyHanuwura nepneHau-
Kynsp iyHanraH. 3appayara

F= —e(vx H)
Kyy TabCup uunagn ae6 xmcobnab, 3appavyaHUHT KEAMHIU  XapakaTUHUHT
TPAeKTOPUSACK aHWKNAHCUH.

MacanaHu euraHga Hy‘Ta fapakaTu TeHrNlaMacvHUHI TpaekTopusara YTKasuaraH
ypvHMa Ba 60l HopManjarv npoekuusinapy opuann udogacmiaH doliganaHuw ~ynaii.

XaBob6: Paguycu b bynraH alinaHa.
e

27. 60. e anekTp 3apaara ara 6ynraH T Maccanu 3appava ysrapys-
yaH E = A coskt (A Ba k — GepunraH ysrapmac Muugopnap) KyudnaHwil-
AN 6UP XUHCAM 3NeKTp MaligoHra r0 Te3nuk 6unaH kKupub 6opagu. v0
Te3NUK MalifjoH KyunaHuWwy MyHanuwura nepneHAnKynap WyHanraH. 3ap-
paya TPaeKTOPWUACKM aHULMAHCUH: OTMPAUK KYUYMHUHT Tabcupy Xucobra

ONMHMACUH. JNeKkTp MaiifoHaa 3appadara F = — eE Ky4y Tabcup uunagu.
XKaBo6: y = -—-- %‘la (1—c0570 X), 6y epfa y yu MaigoH KyunaHu-

WK 6yinnab iyHanraH, KoopAuHaTanap 60WM  HYLUTaHUHT  MalifjoHaaru
6olwnaHrny xonatura moc Kenagw.

27.61. Orup M xucm ragmp-6yayp uUus TekMcauk 6yinad xapakat
unnagn. YHu 6up un AB Tyrpu um3svkka napannen uumnnb ropusoHTan
MyHanuwga gouMm TopTub Typagu. bupop nairgaH 6ownab xucm  xapa-
KaTu TYrpu 4YM3MKNU Ba TeHr ynyosau Oynmb uonagn, 6yHAa Tes3nuk-
HUHT WMKKWTA y3apo TWMK TalKun 3TyBuuMnapugaH AB ra napannen uy-
HaNraHWHWHI Muugopu 12 cm/c ra TeHr. Te3NMKHWHT WMKKUHYM - TallKun
3TyBUMCK VIt WYHUHTAEK, WNHWUHT TOPTUAUW Ky4n T aHUKNAHCUH: Te-
KUCAVKHUHT umanuru tgec = 1/30, umwuyanaHuw koagdumumentn [/ = 0,1,
Xucm maccacum 30 Kr.

Xapob6: yx= 4,24cm/c; T = 27,7 H.

27.62. m maccanm M HyyTta uysraamac O, Ba 02 Mmapkasnapra Muy-
HanraH UKKMTa TOPTMLW Kyuynapyu Tabcupuga Typagu (pacMmra LapaHr).
By Ky4ynapHuHr kattanuknapy O, Ba 02
HyuTanapgaH XxwucobnaHraH Macodanapra
nponopuunoHan. ponopunuoHanInK Koag-
duymeHTn 6mp xmn 6ynmb, ¢ ra TeHr.

Xapakat AQ HyktagaH 0,02 u4um3MKKa
nepneHgnkynap 6ynraH v0 Te3nnk 6GunaH
6ownaHagM. M HyuTa UaHAail TpaekTo-
pua umamwy  aHuuiadHceuH. Y 0,0, um-
3MLHM Kecub yTaguraH BauTnap Ba Hyl-
TaHWHI WY BakTnapra MOC Ke/lyBuM
KoopAuHaTtanapH xucobnaHcuH. A0 HyuTa-
[aH y yepaya 6ynraH opanuy, 2ara TeHr. 27.61-macanara
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vt

\ *
27.62- macanara 27.63- macanara
2c
YKaBo6: 3nnaunc: = 1 =
o | ok TR emE=Y S
t=0 x0=—2a yp=0 tx—nl/k, xx= 2a, yx—0, t2= 2n/k,
X2= —2a, y2= 0.
Hyyta anamnc umsamb uumuagurad Baut T — 2n/k.
27.63. m Mmaccanm A Hyuta O mapka?ra iyHanraH Ba LWy HyuTtafgaH

MapkKasraya xucobnaHraH Macogara nponopuunoHan 6ynraH TOPTUAMLL
Kyun Tabcupmpa r = r0 (6y epAa T — HYUTaHUHI pafuyc-BEKTOPM) XO-
natgad r0 ra nepneHaukynsp vO0 Te3nnk 6unaH XapakatnaHa 6ownaign.
MponopunoHaninK KoapuuUueHT TCX ra TeHr. byHAaH Tawuapu Hyu-
Tara Tcr0 ysrapmac Kyy Tabcup Kunagu. HyuTaHWHT XapakaT TeHrna-
Macu Ba TpaekTopusacu TonunacuH. [JapakaT TpaekTopuscm O MapkasjaH
YTULWIN YYYH cXC HucbaT uaHpain 6ynuwm kepak? O mMapkasgaH HyuTa
uaHfain Te3nuk 6unaH yTtagu?

Xapob. 1) r= g_r0+_'vr)*5in|/7f+r (1 —-fjcosy"n;
v/ \ cil

o] yox
_C 2
0
2) anmunc ¢ oY K\w=1.
c\ +¢
cj

3) arap ?: 2 6ynca, A Hyuta O mapkas opuanu yTagw;
4) A Hyuta O mapkasgaH v0= — vO0 Te3nuk 6unaH Baut t =

bynraH nantga yTagu.

27.64. T Maccanm opiip Hyuta t — 0 pa, koopguHaTanapH x0—0,
y0—h 6unaH aHuunaHaguraH xonatgad (y yuua napannen) OruMpank Ky-
4y xamga HyuTagaH yuuava 6ynraH macodara nponopuuoHan Ba 'y yujaH
nTapunysuy Kyd (MponopumoHanivkK KoapguuueHTH C) Tabcupuga Tylla-
on. HyuTa 6ownaHray Te3NUTUHUHE yuaapgaru npoekuuanapy vx = V0,
Vy = 0 ra TeHr. HyuTaHWUHI TPaeKTOPUACK, LIYHWUHTAEK, YHUHI X YUHW
Kecub yTaguraH nanT tx aHLyraHcuH

XKaBo6: TpaekTopusacy X :-\?O shk y mjf.I'—H), 6y epga k= Y £m:

i
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27.65. Maccacu T 6yaraH M Hy“Ta OrMpAMK Kyunm Tabcupumga r
paguycnu AWAVHAPHUHT WYk cunnu” cupTn  6yiinab uapakaTnaHa&w-

bownaHwy na|7|T,qa 6ypt|aK o0 = — Ba HYKTAaHWUHI TE3/INTN HONTa TEHT.

Bypuak ¢ = 30° 6ynraHfa M HYKTaHWHI Te3fIUrM Ba LUIUHAP CUPTK-
HUHT peakuuscu aHUKNaHCUH.

XaBo6: v = ]A3 mvgr, T — — -mg.

28-8. Moaauii HyKTa "apakaT MUKAOPWHWHI y3rapuwun ~auuja Teopema.
Mogamii HykTa xaPakaT MWKLOPM MOMEHTUHMHI y3rapuwun “a’nga
Teopema

28.1. Temup iyn noesau WYNHWUHT TOPU3OHTan Ba Tyrpu uUmM3wyLl
yyacTkacuga xaPakaT kunagu. TopmosnaraHga ~ocun 6ynaguraH “apliu-
NNK KYYn Moe3f OrMpauruHuHr 0,1 “mcmwura TeHr. Topmosnaw 6oLuniaH-
raH nanTga noesgHuHr Tesnuru 20 m/c ra TeHr 6ynraH. Topmo3naHuL
Ba\TW Ba TOPMO3 MYAN TOMUCKH.

XKasob6: 20,4 c; 204 m.

28.2. Orup Xucm ropusoHT 6unaH a = 30° 6ypuyak Xxocun "MNyBYM
ragup-6yayp Kva Tekucnaukga 6ownaHrny Tesnukcus Tywaau. Mwtana-
HUW Koaddmumenta / = 0,2 6ynca, xucm | = 39,2 m iynHn “aHua T
BaKT umumga 6ocnb ytagu?

XKaso6: T—5c.

28.3. Maccacu 4-10BKr 6ynraH noe3g kusnurn i = tga = 0,006
(6y eppa a — “uAnuk 6ypuarn) 6ynraH wms iynra 15 m/c Te3nuk 6GunaH
KyTapuna 6ownaigun. lMoesq topraH BaTaaru uwlkanaHuw KosthhuumeH-
™ (Kapwunuknap AUrMHOUCUHUHT KoaduumeHnTa) 0,005 ra TeHr. lMoespg
Kus ynra ymka 6ownaraHgaH 50 ¢ yTray yHuHr tesnmru 12,5 m/c radva
Kamasgu. TennoBO3HWHI TOPTULU Ky4u TOMWCKH.

XKaBo6: 23 120 H.

28.4. M Tow uysunmainguraH MOA WNHWMHT yuura 6ornaHraH. by
nnHmHr OA “mncmun BepTuKan Tpybka op”ann yTkasuaraH. Tow Tpybka
y™n atpodupa paguycu MC — R 6ynraH aiinaHa 6yina6 120 ain/muH
bypyak Tesnukga anaHagn. WnHUHT OA KUCMUHU TpybKa Muura CekuH-
acTa KUpWUTUO, TaWKW KUCMUHUHT  Y3YHAUTW 0
OM1raya “uctapTupunagn, 6yHaa TOwW pa-

anmycn -jR bynraH alinaHa umsagu. Ly aiina-

Haja TOW MWHYTWra Heya mMapTa ailinaHagw?

XKaBo6: 480 an/MuH.

28.5. KOK opTunraH Temup Iyn COCTaBK-
HUHI  MaccacvHMW aHLlyfaw y4yH Tensjoso3 Ou-
NlaH BaroHfiap opacura AMHaMOMETP YPHATUraH.
2 MWH nunga pguHamomeTp ypTta “ucobga 106
H HuM kypcatagn. Ly BakT uuMpa cocTtas-
HUHT Te3nurn 16 m/c ra etau (6owpa cocTas
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28.8- macanara 28.9- macanara

TUHY TypraH 3gn). WwxanaHnw koathduumeHta / = 0,02. CocCTaBHUHT
maccacu TOMWU/ICUH.

>KaBo6-. 3036 T.

28.6. 20 m/c Te3nuk 6unaH 6opyBuYM aBTOMOOWIbL TOPMO3 GepuaraH-
fJaH KelimH 6 ¢ ja TyxTaraH 6ynca, aBTOMO6WAb TUAAHPArMHWHE Aynra
vwxanaHuil KoadguuneHnTta / "aHua Oyauwn Kepak?

YXaBob6: /==0,34.

28.7. Maccacu 20 r 6ynraH yK; MUATU" CTBO/MHHHI KaHaMHW t =
= 0,00095 c pga ytn6, ctBongaH v2= 650 m/c 6unaH OTUAMG uYMKagW.
KaHan uup™mmm o = 150 MM2 Y™ HK 0TU6 t06opyBUM raznap 6OCUMUHUHT
ypTaya MWUKLOPU aHUKNAHCUH.

. ’KaBo6: Yprtauya 6ocum 9,12-104 H/mMm2.

28.8. M nykTa Xxy3raimac Mapka3 aTpodupa Wy Mapkasra TOPTYBYM
Ky4y Tabcumpupa XapakaT Kanagu. TpaeKTOPUAHWUHI MapkasfjaH 3Hr yso’
6ynraH Hy~Tacugaru Te3NMK V2 TOMWICWH: HYKTaHWHI Mapkasra 3Hr 8°uH
Xonatugarn Tesnurn b\ = 30 cm/c, r2 aca rx gaH 6ewl MmapTa KatTa.

XK.aBob6: a, =6 cm/c. "

28.9. CHapsag 6ownaHrny O xonatpgaH 3Hr 6anaHg M xonaTra yT-
raHra “ajap KeTraH BaKT WyMfa cHapsfra TabCup K,WnaguraH xamma Kyu-
nap TeHr TabCup 3TYBUYUCUHWUHT UMMYNbCM TonNuAcuH. BepunraH: v0 =
= 500 m/c, a0= 60°, vx— 200 m/c, cHapsgHuHT maccacu 100 Kr.

XKaBo6: TeHr TabCuMp 3TYBUM MMNYNLCUHWHI MpOeKuusanapu:

Sx ——5000 H-c, Sy = — 43 300 H-c.

28.10. Mx Ba M2 actepongnap S dokycmaa Kyéw TypraH 6uTTa
anaunc uusagu. AcTepoupsiap opacupary Macoda Wy Kagap KUYMKKW,
SNAUNCHUHT M ¥ 2 éiMHM Tyrpu umsuK Kecmacu feb xmcobnawl MyMKUWH,

M LM 2 éiiHuHr yptacu P nepurenniiga 6ynraHnga M XM 2 macodaHuHT
a ra TeHr 6ynraHu Mabaym. AcTepouanap ys3apo TeHr CeKTopuan Tes-
NMK 6unaH xapakat “unagun, Ae6 tapasz kunmb6, MMM 2 HuHr ypTacu A
apenmingaH ytraHmga MrM2 macotaHWHT "aH4Ya OYAULIKM  aHWMKNAHCKH.

2
28.11. Maccacn 40 kr 6ynraH 6ona
CMOPT YaHaCUHWHI 0é"napmpa Typub ua-
HaHn xap cekyHgna 20 Hec i umnynsc
28.10- macanara 6unaH uTapagW; YaHaHUHT yMyMuUA Mae-
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cacu 20 kr. NwkanaHmw kKoapgpuumeHtn/ = 0,01. YaHa Te3NUTMHUHT
15 ¢ fa kanyara eTULIN TOMUICUH.

XKaso6: u= 3,53 mlc.

28.12. Hyurta v = 0,2 m/c Te3nnk 6unaH alinaHa 6yinab Tekuc xa-
pakat uuamb, T — 4 ¢ BauT wumga ainaHaHu 6up MapTa Tyna ainnaHuo
ywaan. butta Apum faBp uumpa HyuTara Tabcup 3TYBUM  Kyunap UM-
nynbcu 5 TOMWACKMH; HyuTa MaccacM m = 5 Kr. F KYYHUHr ypTaya uui-
MaTu aHWKNaHCWH.

»XaBo6: 5 = 2H-c, F= 1H.

28.13. Y3yHnurn IXBa /2 (/, > L) 6ynraH vnnapra ocuiraH WKKuTa
MaTemMaTuK MasTHUK Oup Xun amnnutyga 6unaH TebpaHagu. Wkkana wma-
ATHUK XaMm Y3WHWUHI 3HI YeTra orraH xonatmgaH 6up TOMOHra Kapab
Gapasap xapakaT Kuna 6owwnaraH. MasTHUKNa0 OupMyHuYa BauT YyTraH-
[aH KelinH MyBo3aHaT “onaTura 6Gapasap L@ATULLM YYYH UMNANApHUHT /, Ha
/2 y3yHAUTU UaHdal LWapTHU LaHOaTNaHTUPULLK KepaK? 3HI KUYMK BauT
opamrn T aHULNEHCHH.

XKaBo6: J\'I//]/iz-: — ,by epga K, n— OYTyH COHMap Ba — Kuckap-
n n

maliguraH kacp. T = KT.2= n7\

28.14. YysunmaiiguraH unra 60rnaHraH LiapyaHUHr maccacu m  6y-
nn6, y CUANWL, TOPU3OHTaN TeKUCAWKAA CcupnaHagu; WMHUHE  UKKUHYK
YYu TEKUCNUKLAH OYMAraH TeluKKa a [OUMWIA Te3nuk 6unaH TopTub
Kuputné Typunagu. LUapyaHuHr “~apakaT KOHYHW Ba WMHWUHT TOPTUAULL
Kyusr T aHWMKNAHCUH; 60OWNaHrny namtga un Tyrpu umsny, Talwkun Kuna-
au; wapya 6unaH Telwwnk opacuparm macoa R ra TeHr; wapya 6ow-
NaHrMy TE3MUTMHUHT WUN AyHanuwimra TUK 6ynraH yHanuiwra npoekuns-
CWU va ra TeHr.

XKaBo6: Tewwuk kKoopauHaTanap 6oww, g Oypuak Honra TeHr pfeb
“ncobnaHca, UyT6 KoopaguHaTanapuga: r — R —at,

vJ mi&R2
(*] = T= — -— - o
R — at (R —at)3

28.15. Kylinpgarunap 6epunraH 6ynca, 1\ywwumHr maccach M aHuMK-
NaHcuH; EpHWMHr paguycn R = 6,37m 106w, ypTtaya 3uunmrn 5,5 T/m3,
Ep opbutacMHuHr kaTtTa fpum ykm a — 1,49- 10mm, EpHuHr Kyéw at-
podpuaa ainaHnw gaBpu T = 365,25 cyTka. 1 Kr ra TeHr 6ynraH, oup-
6vpvgaH 1M macoaga TypraH WKKMTa Macca opacugaru O6yTyH ayHE

TOPTULLNLL  KYUNHN -—mH ra TeHr ge6 xwuco6naimus, 6y epga m—

— Ep a/laccacm; Kennep uoHyHnapura kypa, KyEéwHWHr EpHM TOopTUL
A
KYUUN --~7575- ra TeHr, 6yHgarm r— Ep 6unaH K*yéw opacuparn maco-

tha.
XKaBo6: M = 1,966- 103r.

28.16. Maccacm m 6ynraH Hyuta F Mapkasuii Kyd Tabcumpuga r2=
= acos2rp nemMHuckata uumsagu; 6y epga a— ysrapmac MuUKAop, [ —
— KyY MapKasufaH HyuTtaraya 6ynraH macoda; 60wWwnaHrMy namtga r =
= 10 Ba HYKTaHWHT Te3nuru vO ra TeHr 6ynu6, Wy HyuTaHW Kyd Map-
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Kasura OMPUKTUPYBYM Typpu T3l OunaH a Oypyak TallKua Kunagu.
F kyuy dakaT r macotara 60ornmx fe6 xmco6nab, YHWHI MUKAOPWU aHWUK-
NaHCUH.

TCIM 1) A
BuHe topmynacura mysogy F — 1 + — boy epma c
r2 \ np2 rJd

*— HYKTaHUHI UKKWMaHraH CeKTopuass Te3nru.

XaBo6: TopTuw Kyunm F = rivfexrPa.

28.17. Maccacm T 6ynraH M HyxTa xy3ranmac O Mapka3 aTpogmaa
F kyu Tabcupupa xaPakatnavaly; 6y kydy O MapkasgaH uuvuagm Ba

OM = r wmacodgararuHa 6ornmxgup. Hykta Te3nurmHm v= — (a — ys-
r

rapmMac coH) fe6 xuco6nab, F KyYHUHT MUKAOPW Ba HYKTaHWUHI  Tpaek-
TOPUSCU TOMMUJICUH.

M
XKaBo6: TopTuw Kyunm F = i; TPaekTopusa — norapuMmK cnu-

pasb.

28.18. Maccacm 1 Kr 6ynraH HYKTaHWHT Mapkasuid TOpTul  Kyuu
TabCMpuiarn xaPakatu aHWKNAHCWMH; Ky4d MapkasfaH HyxTaraya 6ynraH
MacohaHUHr Kybura Teckapu nponopumnoHan. Kyingarnnap 6epunraH:
1 mra TeHr macoaga Kyd 1H ra TeHr; 6ownaHruy naiTaa HyxTajaH
TOPTMAMLW Mapkasuraya 6ynraH macoda 2 M, YHWHI Te3Uru MUKLopY
v0— 0,5 m/c 6ynunb, WyHanMwm mapkasgaH HyxTara xapab YyTkasuaraH
TYrpu umsuy WyHanuwn 6unad 45° 6ypyak Xocun XxXunagu.

XaBob: r2= 4+ tV X r= 2ed. Y

28.19. Maccacn 1 kr 6ynraH M 3appaya MacoaHWHI 6elwmnHun fa-
paxacura Teckapu nponopumoHan 6ynraH Kyy Tabcupupa Kysranmac O
Mapkasra TopTunagu, macoga 1m 6ynraHga 6y kyy 8 H ra TeHr. bow-
NaHrny nantga 3appada O/140= 2 M macodaga >Kohnawimb, YHUHT Te3nu-
rm OMO ra Tk Ba vO= 5m/c 6ynraH. 3appavaHuWHI TPaeKTOpPMACK aHUK-
NAHCUH.

Xapo6: Paguycu 1m 6ynraH ainaHa, mapkasu OM umsnruga >oi-
nawiraH Ba TOpTUAMW MapkasuMpaH 1 M Macodaga éTtagw.

28.20. Maccacu 0,2 kr 6ynraH Ba HbIOTOHHWUHT TOPTWUAULL XOHYHUra
MyBO(hMx xY3Panvac mapkasra TOPTYBYUM Kyd Tabcumpumpa XaPakaT Xxuna-
ouraH Hyxta 50 ¢ vumga Tyna afAMNC 4m3agn, 3NAUMCHUHT ApUM yXna-
pn 0,1 m Ba 0,08 m. Ly x3p3katga F TOPTULI KYUYUMHUHT 3HI KaTTa Ba
3HT KMYMK XWUIAMATNApWU aHUKIAHCKH.

>XaBo6: Fmax=1,97-10-3H, "mn= 1,23-10 ~ 4H.

28.21. XaP cuakvHuWK 6Up CeKyHJ [aBOM 3TaguraH MaTematuk
MasTHUK CeKYH[ MasaTHWK [e6 atanub, Ba“THW ynyawfja XynnsHunagu.
OrupAnMK KyYuMHUHI Te3naHmwmHn 981 cm/c2 ra TeHr peb6, 6y MasATHUK-
HUHT | Y3YHAUTMHW TONWUHT. OTUPAUK KYYUMHWHT Te3naHuwu Oipga Ep-
parvgaH 6 mapTta kam 6ynca, 6y MaATHMK Oifa BaxTHM X3H4Ya KypcaTa-
an? Oiparu ceKyHA MasTHUK xaH3/ h ysyHnnkka ara Gynuwm Kepak?

XKagob: L= 99,4 cm, 7\ = 2,45 ¢, /x= 16,56 cm.
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28.22. EpHUHT 6UpOp HyxTacupja CeKyHA masTHUK Typpu BaxT Kyp-
catagn. Y 6ow”a xoiira KydupunraHupa cyTtkacura T CeKyHA opxaga
Xonagn. CeKyHA MasTHUK KYUYMPWUIITAH SIHTU >oliga OTUPAUK Kyuu Tes-
NaHUWKU aHUKNaHCUH.

XKago6: ¢! = gO{I —————— /6yH,qa g0 — MasTHMK fgacTnabkm

Xoiga GynraHugarv CPUPAMK KYUUHWUHT Te3NaHULLK,

29- 8. Nw Ba XxYBBaT

29.1. YnuoBnapn pacmpa KypcatunraH 6up >xmHcim ABCD 6eToH
6N0KHUHT Maccacu 4000 Kr. YHW y3vHUHr D Kuppacu aTpodupa ainnaH-
TMPUG apjapull YY4yH KaH4ya W capgnawl Kepak?

»KaBo6: 39,24 kX.

29.2. Maccacn 2 T 6ynraH tOKHWM TOPM3OHT 6unaH 30° Gypyak Xocwn
KunaguraH Kus Tekucnuk 6yinab cypmb, 5 m 6anaHA/nKkKa KyTapull
YUYH 3HI KaMuja KaHya MW capl XWAUL Kepakauru aHukNaHcuH. Ww-
XanaHuw kKoapguumenta 0,5 ra TeHr.

XKaBob: 183kX.

29.3. 5000 m3cyBHM 3 M 6anaHAAMKKa KyTapull Y4yyH pABuratenu 2
OT Kyuura ara 6ynraH Hacoc YypHaTunraH. Arap HaCOCHUHI oiganm
nw koapguumeHta 0,8 6ynca, Wy MWHKM Gaxapuw Y4yH XaHya BaT
Kepak 6ynagm?

doiganm nw (by macanaga CyBHM K>'Tapuvlura cap LMAWMHFaH WUL) HUHF  “apa-
KaT/MaHTMPYBUM Kyd uMMra Huic6aTu godgann uw  KoadduumeHTa f[eb aTanaguw; 3a-
papnv uapwuvnuknap 6ynraHaurngaH X.apakaTnaHTvpyBYM Kyd vwm (oigany  wmgaH
Kynpo”™ Oynuimn Kepak.

>KaBob6: 34 coat 43 muH 20 c.

29.4. Maccacu 200 kr 6ynraH 6onraHun 0,75 m 6anaHankka 6up
MUHYTAa 84 MapTa KyTapaguraH MalUMHaHUHF XyBBaTW XaH4ya Oynagu?
MawwnHaHUHr doingann nw KoapguumeHta 0,7 ra TeHr.

XaBo6: 2,94 kBT.

29.5. bup papéna KeTMa-KeT >KOMnawraH yyTa LIafoNaHUHr ymymuit
AyBBaTU XucobnaHcuH. CyB 6upuHYM Wwanonafga 12 M, WKKWHYKM LWanona-
fa 12,8 m, yumHum wanonaga 15 m GanaHgnvkpaH Tywagwn. [apéHuHr
ypTaya cyB cappu 75,4 m3c.

>KaBo6: 29,4 MBT.

29.6. TpamBali Tapmopu cTaHuuscugarn Typ-
6oreHepaTopnapHUHI XyBBaTW XMCOBGMAHCWH, OYH-
fja TpamBaii Mynupgaru BaroHnap coHu 45 Ta,

Xap 6up BaroH maccacu 10 T, MwxanaHuw xap-
WWAUTXN BArOH orupanruHudr 0,02 xucmura, Ba-
FOHHWHT ypTaya Te3nurum 3,3 m/c ra Ba Tapmox-
farn Hobyprapumnmnk 5% ra TeHr.
>KaBo6: 309 kBT.
29.7. Maccacm 20 Kr 6ynraH OKHU XUa TeKKC-
NMK 6yinad 6 M Macoara umxapuwl yyyH capd
6ynagnraH wWWw XucobnaHcuH. [OpU3OHT 6unaH 29 1- macanara
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TEeKUCNMK opacmgarn 6ypuak 30° ra Ba mwuyanaHuw KoagpdguumeHtn 0,01
ra TeHr.
XKaBob6: 598 XK.

29.8. Typ6oxog 15 y3en Te3nukK 6unaH cysraHuga YHWHT TypbuHa-
cn 3800 kBT uysBaT Gepagn. TypbuHa Ba BMHTHUHI (oiganM MWW KO-
apmymeHTn 0,41 ra Ba 1 y3en = 0,5144 wm/c ra TeHr 3KaHAUTUHU 6UN-
raH Xonja CYBHWHI Typboxof Xxapakatura OynraH KapLwwuavk Ky4u aHuL-
NaHCUH.

Xaso6: 201,9 kH.

29.9. WNukn éHvw ABWraTeNUHWHT LYBBATW aHWLIaHCUH; OYTYH iyn
[JaBommga MopleHHWHr 1cm2 to3acura TywaguraH yptada 6ocum 49 H,
nopweHb iynn 40 cm, nopluieHb to3acu 300 cM2, 6UP MUHYTAArM WLIYK
topuwnap coHn 120TaBa ¢oiganm nw KoadguumneHta 0,9 ra TeHr.

>KaBo6: 10,6 kBT.

29.10. CunnuunainguraH TOWHWHT avameTpu 0,6 M O6ynnb6, y MUHY-

Tura 120 mapTa aitnaHagn. Tanab uunuHagurad LysBaT 1,2 KBT ra TeHr.
CunavynainguraH  TOWHWHT  AeTanb 6unaH umwuanaHuw  KosduumeHTr
0,2 ra TeHr. Tow cuanuunaHaéTraH feTanHW uUaHAalk Kyd 6unaH uuca-
n?
A XKaso6: 1591,5 W.
29.11. byiinama paHAanoByy CTaHOK MOTOPWMMWMWHI KyBBaTW aHWLIaH-
CWH; VW AYAVHUHT Y3YHAUTW 2 M, WYy WynHWM yTuw mygaaaTtu 10 ¢, Kecys-
un Kyy 11,76kH, cTaHOKHWMHI Goigann mw KoappuumneHTn 0,8 ra TeHr.
[apakaT TeHr ynyoBan p[e6 XumcobnaHCuH.

>KaBo6: 2,94 kBT.

29.12. 2nacTMK NPY>XWHAHUHI yuyura maccacm M 6ynraH 0K OCUNEH.
MpyXuHaHn 1m ra 4ysuw yyyH ¢ W ra TeHr Kyy uyhuw Kepak. [lpy-
XUHaZarn KKHUHT TYUL, MeXaHUK 3HeprusacuHM aHuLnoBuM ndoma Tysmun-
CVH. [apakaT HOKHUHI MyBO3aHaT XonaTuAaH nacTra MNyHanTUpuaraH X
yuKka HucbaTaH OIMHCUH.

XaBo6: E = —2M X2+ 7cx2— Mgx.

29.13. YaHruga 20 KM i1 TOPU30HTaN WyNHW OpuMb YyTraHga, YaHpu-
YMHWHI OrMPAUK Mapkasu amnautygacu 8 cm Ba gaspy T — 4 c 6ynraH
rapMoHuUK TebpaHma xapakaT Kunagu. YaHpuuumHuHr maccacu 80 Kr; uaH-
PVYMHWHT Uop 6unaH uwuanaHuw Koagguumentn [/ = 0,05. Arap YaHpu-
un O6yTyH liynHM 1 coaty 30 MUHyTAa yTraH 6ynca, YHWHT 06y topuLl-
Jarn MWK Ba LWYHWHrAeK, ypraya LyBBaTW aHUL/AHCUH.

y\ MN30>~.  YaHpuum orvpnvk MapkasMHUHE nacTra rywuwja-
rm TOpMO3fall VLU OpUP/NK MapKasvHWu Wy 6anaHAiMKKa KyTa-
SjT pyw vwmHUHE 0,4 ~mcMmura TeHr fe6 XucobnaHCuH.
»XaBo6: A= 1021 k)X, N= 188,9 BT.
1 \

YA P
MasiTHUK —X TOPU3OHTaN Ky4y Tabcupugay 6anaHgnnkka
0 X |

KyTapunraH. MaTeMaTuk MasTHUKHUHT MOTeHuMan aHep-
29.14-Macanara  TUACWM WKKU YCYn 6GWNaH: 1) OTMPAUK  KYUUHWUHT UK
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p o
CUHFapy, 2)— X KYYHUHT UK cudaTuda XWUcobnaHCUH Ba KaHAail wwapT-

napga 6y WMKKW YCYNHWUHT 6GMp XWUN HaTuka 6epuiun KypcaTWUICHH.
Xago6: 1) Py; 2 )~ x2

Arap y2 xucobra onuMHMmaiguraH 6ynca, MKKana >XaBob 6up xunga 6y-
nagu.

29.15. [ABuWraTefNHUHT XyBBaTMHW Yynyall Y4YyH YHUHT A LWIKUBUTa
8roy XoMMnanW neHTa KuiArmaunraH. JIeHTaHUHT yYHr TomoHuparn BC
XUCMUHH NpyXWHann Q Tapo3u ywnab Typagw, Yan TomoHgarm DE xuc-
MWHWM 3ca 0K TOpTUG Typagu. Arap psuratenb MuHycura 120 mapTa
6up Tekuc alinaHca, QABWraTesb XyBBaTWHUHI LaBya OynulIN aHWUXNaH-
CWH; 6yHAa MpPY>XWHaNW Tapo3n fNeHTaHWHT YHr TapMmorupa TopTuauw
Kyunm 39,24 H ra TeHr sKaHAUIUHW KypcaTafu; HOKHUHI mMaccacu 1 Kr
ra TeHr; wWKuWB pguameTpn 3aca d — 63,6 cm. JleHTaHuHr BC Ba DE
Xvcvnapugary TOPTUMMLL KyYnapuHWHT alinpMmacu  LIKMBra TOpMo3 6epa-
AuraH Kydra TeHr. Ly Ky4HUHr 1 c jarum uwun aHUXnaHCWH.

>XaBo6: 117,5 BT.

29.16. Tacma épgamm 6unaH 14,71 kBT xyBBaTt y3atunagu. Tacmanu
WKNBHUHT paguycm 0,5 ™, 6ypyak Tesnurm 150 ainn/mwmH ra TeHr. Tac-
MaHUHI eTakun xucmugarn T TOPTUAWLWL Ky4yu eTaknaHyBuu xucmugaru
t TOpTMAMW KyumpaH WKKM MapTa KatTa ge6 capas xunmb, T Ba t TOp-
TUANLL KY4YSlapu aHUXTaHCKH.

>XaBob6: T = 3746 H, t = 1873 H.

30- 8. Moganili HyxTa KMHETUK 3HEPTUSCUHWUHT y3rapuun “axmja Teopema

30/1. Maccacn T. 6ynraH E >KUCM CUAAMX TOPWU3OHTaN TEKUCIUK
ycTuga Typagu. bukupnuru ¢ OynraH NpYyXWHaHUHT 6Up yuum >KKUCMTa,
MKKMHUM  OL yusm  wapnm WwapHupra  6upukTupunrad.  edop-
MagusanaHmaraH MpY>XWHAHUHT y3yHaurn 10 ra TeHr 6ynm6, 001= I
BownaHrny nantga E »xucmHm O MyBoO3aHaT xonaTugaH uveknm OE — a

223

www.Orbita.Uz kutubxonasi]


http://www.Orbita.Uz

30/J1- macanara 30.3- macanara

opanwga Y30ryrawTupunné, 60LWNAHIUY TE3MKCU3 LyiMG H060opUNIraH.
YHWHT MyBO3aHaT XonaTuAaH yTaéTraH mMaiTaary Te3NUru aHLWyraHCuH.

XaBob6: n= 1 j-*+ fo(/_11* + aj

30.2. OnguHrn Macana wwaptnapura 6uHoaH TEKUCAUKHU ragup-6yayp
Ba CUpraHm6 uwxanaHuw kosduuneHtTuHn f geb, E XUCMHUHT O MyBO-
3aHaT xonaTudaH YTWW naiATuaarv Te3NrU aHUKIaHCKH:

XKaBo6: A+ l0(l—VP+a2j-; (mg+cla+

clgl In
a+ V/2a2_

30.3. K Xucm ragup-6ynyp ums TeKUCAMK YCTuAa TWUHY Typubaw.
TEeKUCAUKHUHT TrOpu30HTra HucbataH Kuanurm a Ba /0>tga, 6yHAa
/0— TUHY XonaTgaru MwxanaHuw KoagpguumneHTn. bupop naitaa Xucmra
KU TeKUCAnK 0Oyiinab nactra TOMOH WMyHanraH 6ownaHrmy v0 Tesnuk
6epunraH. [OapakaT BaTmgary uwuanaHuw KoagduumeHtn [/ 6YyncE,
XUCM TyxTaryHu4ya YTUAraH S yn aHWKNaHCUH.

XaBob6: s =

Zg(7cosa —sin a)

30.4. Topu3oHT 6unaH 30° Oypyak XOCUA rMAraH Kua TeKucnukia
Orup >XUCM  OOWNaHrMy Te3NMKCWU3 nacTra TYWMOryra, uwixanaHul
koathdhmumeHT 0,1 ra TeHr. [apakaT 6olnaHraHgaH KelnH XXUCM
2 M yn yTra4y, raHgain Tesnukka ara 6ynagu?

»KaBo6: 4,02 wm/c.

30.5. Maccacu 24 kr 6ynraH cHapsg Tyn ctBonmgaH 500 m/c Tes-
MK 6unaH oTUAnG uukK;agn. Tyn CTBOSIMHWHI y3yHAuWru 2 M. [asnapgad
CHapsfra TywaguraH 60CMM KYUYMHWHT ypTaya MUKAOPWU rywya?

XKasc6: 1500 kH.

30.6. Maccacm 3 Kr 6ynraH Mogaumii HykTa T[OPU3OHTan Tyrpu uu-
3uy 6yhnab 5 m/c Te3nuk 6unaH yan TOMOHFa XapakaT KWaraH. YHra
YHI TOMOHra WyHanraH JOUMWIA Kyd Tabcup 3TTupungu. Kyuy Tabcupu
30 c paH KelivH TyxTaTUngu, WyHAa HYKTaHUHT Te3auru 55 m/c 6ynué,
YHI TOMOHra kKapab WyHangau. Ly Ky4HWHT Mukgopu Ba 6axapraH uwm
TOMUICUH.

XaBo6: F =6 H, A= 4,5 kXK-

30.7. Kwusanuk o6ypuyarm a = 0,008 pagmaH 6ynraH Huwab lynga
CTaHumAra s"uHnawaétraH noesf Te3nurm 10 m/c ra TeHr. bupop naiitga
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MalLUMHWUCT MOe3f4HU Topmo3nai 6ownaan. MwkanaHuwgaH yunapga Xo-
cun BynraH uUapwunankK noesg opupauruHuHr 0,1 umcmura TeHr. [oesg
TOpMO3/7aHa 6GolunaraHuMaaH TyxTaryHuya KaHuya Wyn 6ocagn Ba 6yHra
LaHya BauT KeTagu? sina = a [eb ONMHCUH.

Xago6: 55,3 m, 11,8 c.

30.8. Maccacu 200 T 6ynraH noess WYMHWHT TOPM30HTaN YydvacTKa-
cuga 0,2 m/c2 TesnaHWW 6unaH KeTMOKAa. Yunapgaru uiiKanaHuw Kap-
WUAUIK noe3s opupauruHMHr 0,01 LuMcMUHM  Tallkua  Kunagu Ba Xapa-
KaT Te3nurura 6ornuy amac Ae6 xucobnaHagu. bownaHruy naidTga noesg-
HUHr Te3nuru 18 wm/c 6ynca, t = 10 ¢ GynraH naiTAaa TEnjo0BO3 3puLL-
raH KyBBaT aHMWUJAHCUH.

Xaso6: 1192 kBT.

30.9. bpyc pagup-6yayp ropusoHTan Tekucnmkga rO 6ownaHrny Tes-
NnMK 6unaH “apakaTnaHa 6ownaingn Ba Tyran TyxTaryHua s Maco([)aHu
yTagn. MwkanaHuw KyuymHu Hopman 6ocumra nponopumoHan xucobnab,
cupnaHné uwuanaHmw KoapPUUUEHTN aHWKNAHCUH.

Xago6: / = v022gs.

30.10. Temup Wiyn nnathopmacuHWHI Maccacu 6 T 6ynub, yknap-
HUHT  UMWLAanaHWLIM - HaTwkacuia xapakatgaru noesg Y3 OrupanruHUHL
0,0025 umcmura TeHr KaplMAMKKa ydpaigu. Wwun TuHY TypraH nnat-
thopmara 250 H kyuy 6unaH Tupanub, YHU Typpu UMUMKW T[OPU3OHTaN
ynpa toprusagn. 20 M yn opraHaH KeliMH uUwum nnatgopmaHu  y3
Xpaura Kywnb6 tobopagu. XaBo KapLUWAUTMHW Ba PUNAUpaKnapHUHT TeMup
Mynra vwkanaHUW KaplwuavrnHi xucobra onmMain, nnatopMaHuHr Xapa-
KaTu BauTugary 3Hr KaTTa Te3nnK Ba nnaTdopma TyxTaryHya 6ocub yT-
raH Tyna Wyn XucobnaHCuH.

»KaBo6: vmax = 0,82 m/c, s—34 wm.

30.11. 700 H uapwwunmk KypcatunaguraH fesopra mmx LOKUIMOLAA.
Bonra xap ran ypunraHga MWxHuHr / = 0,15 cM y3yHnuru pgesopra Ku-
pagu. Bonra mmux Kannouvacura ypunraH nantga v = 1,25 m/c Te3nunkka
ara 6ynca, YHUHI Maccacu LaH4yara TeHr?

>XaBo6: 1,344 Kr.

30.12. Epra TywraH 39 Kr Maccam MeTeopuT Tynpokka 1,875 wm
60TraH. MeTeopuT TylraH XOW Tynporu yHra 60TyBuM Xwucmra 5 e HO5
H kapwwivk KypcaTuwy auvknaHraH. MeTteoput Ep cupTura KaHgai
Te3NMK 6unaH eTmb KenraH? Y Ep cupTmaa KypcatuaraH Tes3nKka apu-
WNWKX YYYH KaHfain 6anaHgnvkaaH 60LWNaHrn4y Te3MKCU3 Tywuwun Ke-
pak? OrvpanMK KyYMHW AOMMUIA "“Mco6nab, XaBOHUHT KapLUIUAUTUHU XW-
cobra onmanmus.

»XaBo6: v— 219 wm/c, H = 2453 wm.

30.13. Maccacu 500 T 6ynraH TopmoO3naHMaraH Moe3f Y4YuMpuara
ABuratens 6unaH Tapakat Hunm6, R = (7650 + 500 w) H uapwunnkka
yupaiign, 6y epga v— m/c napaarn Te3nuk. Moe3gHuHr 60wwnaHruy Tes-
nurn t0= 15 M/c 3KaHAUTMHKM BunraH xonga noesn TyxTaryHya uaHAaaw
MacoaHu YTULIN aHWUKNAHCWH.

>KaBob6: 4,5 Kwm.

30.14. MartepuannapHu 3apba 6unaH cuHaW YYyH wuwnatuiaguran
acb06HMHr acocuil uucMmm nynatgaH KyiimaraH orup M uyimagaH n6o-
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pat 6ynub6, y xysranmac ropusoHtan O yk aTpodumpa geap-
NN vw”™anaHMacgaH alinaHaguraH CTepXeHb Yyuyura 6u-
pukTupuarad. CTEpXEHHUHI OrMpPAUIMHU  Hasapra OfMai,
M XyiiMaHuU mMoaAauini HyxTa pAe6 xucobnainmms; OM maco-
ta 0,981 ™ ra TeHr. LUy HykTa 3Hr rakopuru A xonaT-
JaH HUX0ATAa KWMUMK 6OWNaHrny Te3nuk 6unaH Tyla
6owwnab, aHr NacTKH B xonatra KenraHuga Te3fnrum v HUHT
XaHya 6YNULLIN aHUXNaHCKH.
XaBob: v= 6,2 mlc.
30.15. 4 kH K Tabcupuga 1 cm arunagur
30 14- macanara WK FBOERBHVHT « srunmwm rokka TYrpu nponopuuoHan
paBuwaa owaan, pAe6 apas xunuHcuH Ba LY peccopa
NnoTeHUMan 3HEPrUACUHWUHT npotacu E3UNCKH.

XaBo6: Arap x cm ja xucobnaHca, I = (20x2+ C) X.

30.16. lMpyxuHa 3ypukmaraH xonatga 20 cM Y3YHAWKKa 3ra. YHWHT
Y3YHAUTMHM 1 CM ra ysrapTupuw ydyH 3apyp OynaguraH Kyd4 MUXZopu
1,96 H ra TeHr. Arap npyxuHa 10 cm y3yHAMKKA Xucuamb, XY™6
tobopunca, maccacu 30 r 6ynraH wapya Tpybka mumMpaH xaHpai v Te3nuk
6unaH oTMAnG umxagn? TpybKa ropusoHTan XonaTAa >Konalurad.

XaBo6:av — 8,08 wm/c.

30.17. Yptacura Q K XyihunraH 6ankaHWMHI CTaTUK 3ruavwm 2 mMm
ra TeHr. bankaHUHr MaccacMHM xucobra onmai, Xyhngarun WMKKU Xon
YUYH YHUHI 3HT KaTTa aruavwun tonuacuH. 1) Q okHW arunmaraH 6an-
Kara »koinnab6, 6ownaHrny Te3IMKCKM3 Xxynnb rbopunraHnga; 2) K arun-
mMaraH 6ankaHuHr yptacura 10 cm 6anaHgnukgaH 60LWNaHIUY Te3NUKCU3
TallnaH raHga.

MacanaHn euuniifa GankaHWHT IOKKA KypcaTaguraH TabCup KyUUMHW YHWUHT 3rU/u-
lMra npornopuuoHan Ae6 “~umcoGnawl Kepak.

Xago6: 1) 4 mm, 2) 22,1 mm.

30.18. AX ropusoHTan Tyrpu 4m3anMxga >XoinawraH, xucunmain TypraH
nkknta AC Ba BC npyxuHa xysranimac A Ba B HyxTanapra wapHupnap
6unaH, C HyxTaga aca mMaccacu 2 Kr 6ynraH Ttowra 6upuktupunrad. AC
npy>xvHadin 1 cm xucuw yyyH 20 H, CB npyxuHaHy 1 cM 4y3uw y4yH
40 H Kkyy xyiuw kepak. Macoga AC — BC — 10 cm._Towra u0= 2
M/C Te3NWK WyHjalh WyHanuwgaa 6epunraHky, Tow xadaant [laBom
3TTMPUG, KoopauHaTanapy xd = 8 cMm, tin= 2 cm 6ynraH D Hyx-
TagaH yTagu; OyHaa A HyxTa KoopAauHaTanap 6owun geb xabyn Ku-
NINHFaH Ba KOOpAMHAaTa yxnapu pacmfa KypcaTuiraHugek HyHantupuni-

30.16- macanara 30 /18- macanara
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raH. Tow Xy BepTukan Tekucankgarn D Hyu-
TafjaH yTraH nanTaa Te3nurum KaHya OGynuiim
aHLLYraHCHH.

>XaBob6: v= 1,77 wm/c.

30.19. Orupnurn P 6ynraH M 1OK 4vy3un-
maiiguraH, | ysyHnukgarn vn 6unadH O HyuTtara
ocunraH Ba y BepTWKan Tekucankga A Hyu-

TafaH 60ownab 6GownaHrMy Te3NMKCU3 Xapakat-

naHa 6ownangn; Kapwuamk 6ynmaraHga M 1ok

C "onatra Kenagn Ba Oy epfa YHUHr Te3nuru Honra TeHr 6ynagu. M
IOKHVHT  OTMPAUK KyunpaH B HykTaga navgo 6ynaguraH noTeHuuman
3HeprusHM Honra TeHr Ae6 uabyn uunnMb, KUHETWK Ba MOTEHUMan 3Hep-
FMANAPHUHT  Ba, LIYHWHIAEK, Yynap WWTMHAUCUHWMHT ¢ 6ypyakka kapab
Y3rapuWuHUHE rpaurn YnsuncuH. MINHUHE maccacu Xmcobra ONMHMAaCKH.

XaBob6: TeHrnamanapy 'T = P/sin<qg V= PI(1—sin<) O6ynraH
WKKUTa cuHycompga xamga T + V = Pl — Tyrpm umsuk.

30.20. Maccacm m 6ynraH MOAAMIA HYKTa TWKIOBYM 31aCTUK Kyd
Tabcupuga OXx Tyrpu umsuk 6yina6 x = asin (kt + [3) KOHyHra myBoO-
vy rapMoHMK TebpaHMa XxapakaT Kunagw. [apakaT UMnyBUM HYKTaAHWHT
T KWHETUK 3Heprusicu 6unaH V noTeHUMan 3HeprusiCUHWHE I Koopauua-
Tara 60rnuK pasulLAa y3rapuiim rpaduru UYMSUACUH;  KapLIWAMK Xucobra
ONMMHMacuH. KooppguHatanap 6owmnga V — 0.

XaBo6: Wkkana rpapuk xam napabona 6ynm6, ynap T — — X

X(a2— x2), V—f—mQXZ TeHrnamanap 6unaH udgoganaHagw.

30.21. Moganii HyKTa MWUKLOPU Ba WyHanuwm ysrapmac 6ynraH Bep-
TMKan Kyd Tabcupupa Ep paguycura TeHr 6anaHgnukpaH Epra Tywagw;
Hyuta Epra TywraHmaa y EpHUHr TOpTMW Kyyn Tabcupuga Xocun 0y-
NaguraH Te3NMKKA TeHr Te3/IMK ONuWK yuyyH Oy BepTUKan Ky4d MLUYOpU
LaH4ya 6ynuwin Kepak? EpHUHI TOpTWW Kyuu HyutagaH Ep mapkasurava
6ynraH Mmacoa KBafpatura Teckapu MponopLuoHa.

XaBob6: P/2, 6y epaa P — HyuTtaHuHr Ep to3mgarm Orupauru.

30.22. Yuura Mogavin Hyuta GUMPUKTUPWUATaH rOpWU30HTan Npy>xuHa P
Kyd 6unaH KucwuaraH Ba TWHY uonaTga Typagu. P kyu TycatgaH iyHa-
NHWHHKW  Kapama- Kaplwmn TOMOHra ysrapTupagu. LUyHgaH keiivH “ocun
b6ynraH 3sHr KatTa /2 4ysuauwWwHWHE onauHrn TN kucunuwra Kaparavga
Heuya MapTa KaTTaquru aHWKNaHCUH, NPYXWHa maccacu Xucobra ofMHMa-
CUH.

Xagob6: I/lr= 3.

30.23. XXucm Ep tosmgaH touopura Kapab BepTUKan uuM3nK Oyiinab
6ownaHruy v0 Te3nuk OunaH otmaraH. Orupnuk Kyyun Ep mapka-
3uraya 6ynraH macogaHWHI KBagpaTura Teckapu NponopuuoHan pasuvlLja
y3rapuiivHN 3bTubopra 0nmM6, XUCMHUHT KyTapuauw 6anaHgnurn H aHuu-
NaHCUH; XaBO Kapwuauru xmcobra onuHmacuH. Ep paguycn R = 6370 Kwm,
v0= 1 km/c.

>Xapo6: H ———— = 51,
2 gR -v
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30.24. WNkKkuTa 3appava mycbar snekTp 6unaH 3apsagnaHraH, 6GupuHYK
3appadaHuHr gl 3apsgn 100 Kn, UKKMHYMCUHWHT 3apsagn q2— 0,1 gX\ 6u-
pUHYKM 3appada Xy3ranmai xonafu, WKKMH4YM 3appada 3ca OGupuHuM 3appa-
YaHUHT UTapul Ky4yu Tabeupupa XxapakaT Xunagn. WVIKKUHYM 3appadvaHuHr
maccacu 1 Kr ra TeHr; 6vMpuHuYM 3appadvagaH xucobnamaguraH 60LwNaHTNY
macoa 5 cm ra, GownaHruy TesnuK aca Honra TeHr. Pauar F = 0
(byHga r — 3appavanap opacugarn macoga) MTapul KYUYMHUHT TabCUPUHU-
rMHa abTMbopra onnb, xapakaTnaHyByM 3appaya Te3NIUTUHUHT 3HT 0 OpHIU
yerapacy aHUKMIaHCWH.

XKago6: 20 wm/c.

30.25. Ep yctuga TypraH ucmHu Ep pagunycura TeHr 6GanaHANMKKa
KyTapull yYyH YHra rosopura xapab BepTWKan paBullfa KaHgald vO Tes-
NUK 6epuLl Kepakuru aHuKNaHcuH; 6yHaa EpHUHT TOPTULL  KYUYMHUTUHA
abTMbOpra onuw kepak, 6y Kyy Ep mapkasugaH >kucmrada 6ynraH maco-
(haHWHT KBagpaTura Teckapy MnponopuuMoHan pasBuwlaa ysrapagu. EpHUHT
pagnycu 6,37 « 106 M ra TeHr, Ep yctuga ep TOPTMW KYYMHUHI Te3na-
HUWKM 9,8 M/C2 ra TEHT.

»KaBob6: 7,9 Kwm/c.

30.26. Ep to3mpaH Oiira xapab otunraH cHapsag Ol 6unaH EpHWHT
TOPTMLW Kyun TeHr 6ynraH HyxTara 6opub6 ywa HyxTaga MyBo3aHaT 60-
Anda KPAULIKU YUYYH CHapsiAHM XaHfgal v0 Te3nuk 6unaH OTWIL Kepakiuru
TonuicuH. Ep Ba ONHWMHI XapakaTu 6unaH X,aBOHUHI XaplwWUaWry xmcobra
ONMHMACUH. Ep ycTuga OrupavK KyYMHWHT TesnaHuwm g = 9,8 m/c2. On
Ba Ep MmaccanapvHuHr Hucbatm T :M = 1:80; ynap opacuparu macoga
d= 60R, 6y epga R = 60000 km (Ep pagunycn) feb xucobnaHagw.

ByTyH ofam TOPTUWMULI Ky4Ys MWUXZOPHHUHT Qopmynacura kupraH fs
KO3(DMUNEHTHN Xylinparn TeHrnamagaH ToMmamms:

mg = mf ™ T
- I?»  (d-R*)
s M @ - R ) R
Masog: VO~ = 2—93——(—(1—7——@) ! P = _5?1—?’pd
2 if M ry+r  Fo1rk
V. m (d-
6yHpa a = —-' ékn v0O— 10,75 kwm/c.
50V &

30.27. TynpokHu Mmaccacu 60 Kr, KyHAanaHr Kecum tosacu 12 pma
b6ynraH, 1 M 6anaHgavkgaH TywaguraH XYJ1 wmn66a 6unaH wmnbbanaH-
moxga. Oxupru 3apbaga wnbba Tynpokka 1 cm 60TraH, 6yHaa Tynpox-
HWHT WKN66a XapakaTura KapwuIurMHu JOMMWIA ae6 Xucobnaw MyMKMH.
Tynpox 4ykmacfaH, KaHfali muxgopfary aHr KaTtTa lokka 6apgow 6epa
onagn? LLnb6a Tynpokka KaHAai KapLiWAWKHW eHrn6 6oTraH 6ynca, 3ud-
nawiTMpuaraH Tynpox Xam LWyHAaH OWMaiAuraH KKka yupain  MyMKUH
fLe6 apas xunmHagw.

>XaBo6: 494,4 kMa.

30.28. WaxTta naudpt vn= 12 m/c Te3nuk 6wunaH nactra xapakaT Xu-
nagu. JInTHUHTr maccac 6 T. JIMTHU ywnab TypyBuUM apkKoH Y3unca,
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M@THUHT s = 10 M RAynga TyxTallM YYyH, 3XTMET napaloTy LwaxTa
fLeBopy 6unaH AUGT opacuia uaHfain vwuanaHuil KyUYMHU XOCU LuauLn
Kepak? MwuanaHuw Kyyun JOMMWUIA [0e6 XMUCOGMaHCUMH.

XaBo6: F» m(g+ £) = 102 kH.

30.29. Maccacu 200 r 6ynraH xanua y = x2 napabona Lwaknugaru
cuM éin 6yiinab nactra cupnaHagn. “anua X = 3 M, y —9 M Hyk/ragaH
6olwnaHrny  Te3NMKCU3 XapakaTnaHa 6ownaraH. Xanua napa6onaHuHr
Kylin HyuTacupaH yTaéTraH namTha XanuaHWHr Te3Mru Ba YHra cuM TO-
MOHWMZAH TabCUP KWnaguraH Kyd aHUKIaHCWH.

Xago6: »!= 133 m/c. A= 725 H.

30.30. Y3yHnurn | 6ynraH maTemaTUK MasTHUKHW TOPU30OHTan Wy-
Hannwgpga vO GownaHruy Te3nnk 6epmb mMyBo3aHaAT XonaTuiaH uYMLapulLan.
Butta TebpaHuwWw fJaBpuia MasTHUK 4UM3MO yTaguraH EWHUHT Y3YHAUTK
AHVKNAHCUH.

XKaBo6: s= 4/arccosfl——|.
2lj

31- §. Apanaw macananap

31.1. Maccacn 1kr 6ynraH ok yysranmac O HykTtara ysyHauru 0,5 m
fynraH un BocuTacMpa ocuarad. bownaHruy naiTaa K BepTuKanjaH
60° 6ypuyakka OrraH Ba YHra BepTMKan TeKUCAUKAA unra TUK 6ynub
nactra iyHanraH, 2,1 m/c ra TeHr vO0 Te3nuk 6GepunraH. HOKHWHI 3HT
Xy X0naTu yUYyH WMHWHT TapaHrMrM xaMja LWy XonaTAaH BepTuKan
6yinnab rokopura TOMOH XucobiaHraH KyTapunuw 6anaHanurn aHUKIaHCUH.

>KaBo6: 28,4 H, 47,5 cm.

31.2. Onguurn macanagarn v0 Te3nMK MuuAopvaaH Tawuapu xamma
WwapTnapHu caunab konmb, wy w0 Te3NMK MULAOPM LaHya OynraHga ok
OYyTYH aiinaHaHu yTULWKN TOMUCUH.

XXaBob6: n0>4,43 wm/c.

31.3. AB iiyn, KeiinH a paguycnnm BC xanua KypuHULWIMAA ypHaTWA-

raH CMpTMOL, XOCWN LUWNYyBYM penbcnapfaH T Maccaiu BarOHeTKa rungu-
pab Gopagn. BaroHeTka XafiKaHUHI OYTYyH aiiflaHaCMHW YyHAaH axpanamaii
YTUWWN YYYH YHU KaHgaih h 6GanaHanvkgaH 6owniaHrny Te3nuMKcu3 Lyino
tobopuwl kepak? BaroHeTkagaH [
XankaHvHr M HyuTacura TyLa-
auraH N 60CUM aHLWyraHcuH, 6y
Hyuta yyyH Z. MOB = <

Xago6: h> 25a, N=mg

— 2+ 3c¢0s .

31.4. BaroHeTka A HyuTa-
JaH rungupab Tywm6 6GopaguraH
Myn, pacma KypcaTunraHgek r
paguycnu oYWl CUPTMOL, XOCWN
efgnaau: BOC —" BOD =a. 31.3- macanara
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BaroHeTka OYyTyH CUPTMOKHMU
annaHnMé yTUWIM YYyH Yy KaHgan
h GanaHanukgaH Tywuwn, LWwy-
HUHrgeK h 6anaHgnuK 3Hr Ku-
ynk OynaguraH a BypyakHWHT
J XAty TOMUACHH.

KypcaTtma. DC yyacTkaga Ba-
FOHETKaHUHI OrMp/AMK  MapKasu napa-
6onnK “~apakaT uunagu.

>XaBo6: h—rl 1+ coscc+

31.4- macanara + __); a = 45° Gynrauga
2cosa
hmin ra spuwwnnagw.

31. 5. Maccacu M = 20 kr 6ynraH orup nynat uyima xysraamac O
YX aTpothmpa uwxanaHMacAaH ainaHa OfafuraH CTepXeHra GUpUKTMpun-
raH. Kyima aHr toxopu A xonaTfaH HUXO0ATAA KUYMK OOLIaHTUY Tes-
NVMK 6unaH Tywwn6 6opagu. CTepXeHb MaccaCUMHM Xxucobra onmai, yxxa
TywaguraH 3Hr katta 6ocum aHuxnaHcuH (30.14-macanara 6epuiraH
pacmra XapasicuH).

XaBo6: 980 H.

31. 8. OnguHrn Mmacanaga yxxa TywaguraH 60cMM Hcnara TeHr 6yn-
raH naitha aiinaHyBuM CTepXKeHb BepTWKan OunaH XaHfain 6ypyak Xocun
Xunnagn?

XKaBob6: ¢ = arc cos?.

31.7. Maccacn 70 Kr 6ynraH napawoTynm camonéTtgaH cakpa6, 100 y
yunb 6opraHugaH KeliMH napawtoTHM oufu. XapakaTtra TabCup 3Tafgu-
raH XapwwiamkK Kyuu ysrapmac OynraHfja napawtoTYMHUHT Te3nuru napa-
WIT oyunraHugaH 6ownab 6upuHuM 6Gew cekyHa wuumga 4,3 m/c rada
KamaliraH 0ynca, KuWWHW napawtoTra ocub TypaguraH cTponanapgaru
TOPTUL Kyyu TOnNWACWH. XaBOMWKI Ofamra KypcataguraH XapLuauru
Xucobra ONMHMaCcKH.

XKaso6: 1246 H.

31. 8. banaHgnurn 2 m b6ynraH Tenanukgaru ctaHymara 500 m xon-
raHga 12 m/c Te3nuk 6GunaH KenaéTraH noesf MawwuHucTa 6yrHm 6epku,
TM6, TopMo3 bGepa GownaraH. Arap noe3gHUHr maccack 1000 T ra TeHr-
nwxanaHmwparn xaPwunuk 20 kH 6ynca, noesp ctaHuusara kenub Tyx-
Tawn yyyH TOpMO3n3WwAaH Xocun 6ynraH Ba Joumuii aeb  Xapanagurad
XaplWuankKHUHT KaTTaiurn KaHya 6ynuwn kepak?

XaBob 84,8 kH.

31. 9. Maccacu T 6ynraH orup xyiima O yx aTpodmaa MLLXanaHWLl-
cu3 alinaHa onagwraH Ba BepTukanra Huc6ataH (0 Oypyakka orraH cTep-
eHra MaxkamnaHraH. Ly 6ownaHruy xonatgaH Xyimara vO 60wnaHrny
Te3nuk 6epunraH (pacmra K,apaHr). CTepXeHHWHTI MaccacuHu xucobra on-
Mali, yHAarn 3ypuKkull CTEPXEHHWHT BepTMKanra HucbataH oruw 6ypuya-
rm yHKUuacn cudatmga aHUxnaHcuMH. CTEPXEHHUHT Y3yHAWUrn | ra TeHr.

vl
XKaeo6: N —3mgcosqp—2mgcos g0+ m— e
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31.9- macanara 31.10- macanara

Arap A'>0 6ynca, cTepXeHb udysunraH; arap N <0 6ynca, CTepXeHb
LMCUATaH.

31. 10. Cdepuk MasTHWK y3yHauru | 6ynraH Ba GUp yuu Uy3raamac
O HyuTara 6upukTMpuaraH MO un XxamMga MMHWHF WKKUHYM yuura 6of-
naHraH P oruvpnaukgaru M HyutagaH wu6opat. M nyKTa MyBO3aHaT Xo-
natupaH LWyHAaalk oraupuaavKK, YHUHT KOOpAuHaTanapH t= 0 ga x <=xO0,

i/=0 6ynmb kongm Ba Hyutara w=0, t/0=v0, z0=0 60owWNaHITNY TE3INK
Gepungn. bownaHruy wapTnap opacufa uaHfai MyHocabaT 6ynraHga M
HyLTa ropu30oHTan TeKUCNMKAa ainaHa umsagu Ba LY ainaHaHW Yy KaHuya
BauTaa 6up mapTa ainaHm6 uuuagm?

»XaBo6: vO= x0 ., T =2n

31. M. YaHrmum TpamnauHAaH cakpawmia ropusoHTra HucbartaH
a = 30° Oypyak Tawkun uuaraH AB acTakajajaH nactra Tyllagu.
TpamnavHAaH y3uauw onguMja y KuWykuMHa ropusoHTan BC  malifoH4YaHu
yTagu; umcobnaw sautuga 6m3 6y MaifOHHUHT Y3YHAUTUHW 3bTMOOpra on-
Malimm3.  YaHrmum TpamnauHgaH ysuaraH naiitga 3apb 6unaH ysura sep-
Tukan TysyBuucu vy= 1lm/c 6ynraH Te3nuk OGepagu. IcTakaga GanaHan-
M /r= 9 M, YaHTMHUHI Kopra uwKanaHuw koathduumeHtn / = 0,08, ep-
ra Tywuw umsurn (CD) ropusoHT 6unaH P — 45° 6ypyak XOCUA Kunagw.
XaBo KapWWANTUHKU X1cobra onMai, YaHrmum yumb 6opagurad | y3yHAnMK
aHUKNAHCUH.

81,11- macanara 31.12- macanara
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W30x,. YaH: nuM yun6 GopaguraH y3oK/MK fAe6 C ysvunull HyuTacugaH YaHpuun
epra TywraH CD uusukgarn Hy”~Taraya ynuaHraH macodara aitunagu.

XXaBob6: 1= 47,4 wm.

31. 12. Opupnurn P 6ynraH M 10K B cnupan npyxuHaga TypraH A
nnautara H 6anaHgnukgaH TawnaHagu. FOK TawnaHaguMraH Hyxtaja YHUHT
6ownaHrny Te3nuru Honra redr. TywraH M 10K Tabcupuga MpyxuHa
h mMuxgopra kucunagu. A NAUT OFUPAUTUMHM Ba XapLWAWMKNAPHU XWUCOO-
ra onMam, npyxwuHa h mukgopra XucunryHuua ytraH T BaxT Ba MNPYXu-
HaHWHT Wy Ba’T uumparn 3NacTUKAMK Kyuun WUMMYAbCU 5 XMCOBNAHCUH.

Oy eplatga=— " w ==, k= 1CLW +X.

31.13. MaxoBMK napyanaHraHuga YHUHT OYNMHUL >KOAUZaH 3HT
y30XXa TyWraH KucmaapugaH Oupy Y3VHUHT 6OLNaHIMY XonaTuaaH s =
= 280 m Mmacotaga 6ynraH; MaxoBWMK MapyanaHraH naiTga kamu 6unaH
XaHua Oypyak Te3/IMKKa apuwiraH G6ynuliyv MyMKWUH; MasKyp XUCM Y3UHWUHT
6olWwnaHrny xonatmaarn ropum3oHTan TeKUCAMKAAH LWy TeKucnukaa étraH
KeMHIM Xonatura Kenuwja YHra XaBOHUHI KypcaTaguraH Xapliuiuru
Xucobra onMHMacuMH. Maxosuk pagnycm R — 1,75 m.

XKaBo6: n = 286 ain/MuH ékm w= 30 pag/c.

31.14. BepTukan TeKMCAMKAA XoinawraH AOMPaBUIA XanXxaHWHT K>XO-
pugarm A HyxTacura npyxwuHa épgamupga ocuiraH M K uvwxanaHmac-
fJaH xanxa Oyinab cupnaHub6 nacTra Tywagau. [ankaHHHr nactgarn B
HyxTacura TywaguraH OGOCUMHUHI HOMra TeHr OyaulinM Y4YyH npyXuHa
OUKMpANTU XaHfah 6ynuwim kepak? K,yimparunap 6epunraH: XanxaHUHT
paguycu 20 cMm, FHOKHWHI Maccacu 5 Kr, HOKHUHI 6ownaHruy naitunga MA
mMacoa 20 CM ra TeHr, MPYXWHa 4y3uamaraH; HKHUHI 6oLwnaHrmy Tes-
NINTN HOATa TEHT; MPYXUHaHWHI Maccacu Xucobra OfIMHMacuH.

XKaBo6. 4,9 H ra TeHr Kyy TabCMp XuaraHga npyXuHa 1 cM uysu-
NN Kepak.

31. 15. M OKHMHI Xankara nactgarm B HyxTaga (onguMHru wmacana-
ra 6epunraH pacmra XapaicuH) TylimpaguraH 60CMMW  aHUXNAHCUH; XyWK-
parunap 6epunraH: XxanxaHuHr paguycu 20 CM, HOKHWHT Maccacu 7 Kr,
IOKHUHI 6ownaHrmy xonatuga MA macoga 20 cMm ra TeHr, 6yHAa npy>xu-



31.17- macanara 31.19- macanara

Ha 4y3unraH Ba YHUHI Y3YHAUTW Tabuuii y3yHAUTMAaH WKKUW MapTa KaT-
Ta;, NPY>XWHAHWHT Tabuuidi ysyHaurn 10 cM, NPY>XWHAHUHT OUKWUPAUTK
WyHAanku, npyxuHara 4,9 H kyy Tabcup umaraHga y 1 cm udysunagy;
IOKHVHI GOLNaHINY Te3NIUrU HOAra TeHr; MNPY>XWHaHWHI Maccacu Xucob-
ra O/IMHMacuH.

XKaBo6: bocum 68,6 H ra TeHr 6ynmb, toyopura kapab KMyHanraH.

31. 16. Orumpaurn Q 6ynraH cunamk, M xanua BepTUKan TeKUCAUK-
pa étraH R cm paguycnu ainaHa éimpa uwllanaHMacfaH cupraHa onagu.
Xatuara M OA anactmk un 6ornadradH; MOA wn A HyyTtara 6uMpukTMpun-
raH 6ynmb, uysranmac Ba cunnuy O xanuagaH ytagu. M xanua O Hyu-
Tafa OynraH naiTAa WMHUHE TOPTUAMLL Kyyu HOAra TeHr, unHu 1 cm
YysulW YYyH C ra TeHr Kyd uyiumw kepak, Aeb6 xucobnaHcuH. bolunaH-
rmy nainTga xanua B HyuTaga HOycTyBOp MyBO3aHaT XonaTga Typagu Ba
acTa TypTuaraHuga avinaHa Oyinab cupraHagu. X"anuaHuHr ainaHara Kyp-
caTaguraH 6ocumn N aHWULIAHCUH.

XXaBo6: N —2Q+ cR + 3(Q+ cR)cos2p, N > 0 6ynca, 6ocum
Tawuapura, N <c 0 6ynca, uukapura nyHanraH.

31.17. KOk uyysranmac O Hyuytara 0,5 M y3yHaukgarn un 6unad
ocunraH. MO 6ownaHrny xonaTga K BepTukangaH 60° 6ypyakka orgu-
punraH Ba YHra BepTUKa/l TeKUCAWKAA wunra neprneHAUKYNap pasuwlga
nactra WyHanraH 3,5 m/c ra TeHr vO Te3nuK 6epwraH.

1) M oK KaHpaii xonatga 6ynraHga ungarm TOPTUAMLL  KYUMHUHT
HOAra TeHr 6ynuMwy Ba WYy Xxonatgaarn Ul Te3nukK TOMWCKH.

2) FOKHWMHI un fHa TapaHr TOPTW/TyHYa UuaraH “apakatum Tpaek-
TOpPUSACK Ba LY TPaeKTOPWMAHW HyUTa LaH4ya BaKT MyMga YTULIN  aHWL-
NaHCUH.

XKaBo6: 1) M HuHr x°natu O HYKTajaH YTyBYM T[OpPU3OHTaNAaH
MD = 25cm macotaga; = 156,5 cm/c.

2) Mx Ba My yunapra HucbataH y = x¥Y b — 0,08xa TeHrnama 6u-
naH wudoganaHysum MABC napabona; tok 6y napa6onaHu 0,55 ¢ uumpa
ynsmnb yumuaaw.

31.18. 10 km 6anaHf/MKKa KyTapunaguraH camonérra maTemaTuk
MaaTHUK ypHatunraH. LWy 6anaHannkaa MasTHUKHUHE KUYMK TebpaHuLL-
napu JaBpy y3rapMmai LOAWWM YYYH MasTHUK WMVHUHT Y3YHAWUTWHUW LY
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Y3YHAUKHWHT LaHgali UucMura LucuapTupuil Ke-
pak? Ormpnuk Kyuum Ep mapkasurava 6ynraH Ma-
coaHUHr  KBagpaTura Teckapu MponopLuoHan
ne6 umcobnaHcuH.
Xaeo6: 0,00313/ ra; 6y epga |— UNHUHT
Ep to3ungarn ysyHauru.
3119. Maccacu T GynraH M 1K Y3yHIUrn
/ 6ynraH MO wn BocmTacmpa uysranmac O Hyu-
Tara ocunraH. bownaHruy naintga MO wn Bep-
TMKan 6unaH a 6ypyak Xxocun xunagn Ba M tok-
HWHT Te3nurn Honra TeHr 6ynagu. Wn y3uHUHT
KelinHrn xapakaTuga uHruyka O, cumra gydy Ke-
31.20- macanara  fafu; CUMHWUHI WyHanWWMW KK XapakaTUHWHT Te-
KUCAUTUra TWUK, YHWHT onraH ypHu 3ca h= 001
Ba (3 XyT6 KoopauHaTanapH 6wnaH 6enrumnaHagn. a O6GYpPYAKHWUHT LWYH-
Al 3HT KWYMK KuAMaTW aHuunaHcUHKKM, 6yHaa MO un cumra gyd Ken-
raHmja YyHra ypanaguraH OyfnCWH; WYHWHIAEK, UM cuMra fAyd Kejarak
naiTga wngarn TOPTUAMLL  KYYMHWHT Y3rapuly  aHWxIaHCuH. CUMHUHT
AyroHnMrn xmucobra OAMHMACUH.

)KaBo6: a — arccos Tﬂ+COSPj-
WIMHUHT TOPTUANLL KyuM 2mg§ljjy3+ cospJ mMukgopra Kynasgu.

31.20. Maccacm T OynraH orup M HykTa paguycu r 6ynraH pgowvpa-
BUIA LWIVHAPHUHT WuKM cupTu Oyiinab xapakat xunagu. LunuHgp cuptu-
HW abCconioT CUMANWL, UMANHAP YXWHW BepTuKan [febd xucobnab sa ayt
OFMPAUK KyYnMHW 3bTubopra o0nanM6, HYKAAHWHT UWAMHAPra TylimpaguraH
6ocuMy  aHMXNaHCUH. HyxTa 6ownaHrny  Te3NUrnHuHr  Muxgopu o0 Fa
TeHr 6ynu6, ropus3oHT 6unaH a 6Gypyak Xocwun Xunagu.

", mchxos2a
Kaso6: N =-TCIE052

31.21. ONAauHrn macanafa HyXTaHWHT XapakaT TeHrfamanapu Ty3un-
CWH. BownaHrMy namtga Hyxta X yxga 6ynrad.

XKaBo6: x- -r cos "L()cosat

y=rsin vacosa =01sina-f-9"

31.22. Pagnycn R 6ynraH sapuMm  cthepa LWwakampgarn CcuUnInX rym-

6asHuHr A yumpgarm M Towra ropusoHTan WHyHanuwga v0 Te3nuk 6e-
punraH. Kaiicu >xoliga Tow rym6asgaH axpanub ketagu? v0 TE3NUKHWUHT
XaHgaii xu™atnapuga Tow 6OWAAHIMY MaNTHUHT y3upja rymb6asgaH
axpanagn? TOWHWHF rymba3 6ylinab Xxapakatura OynaguraH Xapluamk
Xucobra O/IMHMACKH.

2
>XaBob: = arccos-——- a
B ¢ = ar S [3gR v, >VgR.
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31.22-macanara 31.23-macanara 31.24-macanara

31.23. Maccacn T 6ynraH HykTa R paguycnu spum cepa Lakiun-
fjaru cunaux rymbas yctupa xapakaT kwnagu. Hykrtara r ykga napan-
nen 6ynraH OrUPAMK Kyyum TabCup Xunagu Ba 6GOLWINaHIMY Mantga HyxTta
rym6as acocupaH hO 6anaHgnvkga TypraH xamga Ttesauru rO 6ynraH
neb xabyn xunub, HyxTa rymb6as acocumgaH h 6anaHanukga 6ynraHuaa
YHAaH rymb6asra TywaguraH 60CUM aHWXNaHCUH.

>KaBo6: N = AR[\ 3/r—2r0—§;.

31.24. Maccacn T 6ynraH HyxTtay — 5 }e a-{e a/ = ach—
a

3aHxup umsnxga Oy yxxa mnapannen 6ynaraH WMTapyBuM Kyd Tabcupuia
XapakaT xunagu, 6y Kyd Ox yxfaH WyHanraH 6ynm6, ktny ra TeHr.
/= 0 6ynraH naintga x= 1m, x = 1m/c. k= 1c-2 Ba a= 1m bynra-
HUA HYXTAHUHT XapakaTy Xamfia YHUHT 3rpy umdnxxa TylumpaguraH 60-
cuMmn N aHMxnaHcUH  (OrMpAUK Kyydn Xucobra OnvHManau). 3aHxup uu-
3UXHUHT 3rpuAnK pagumycu y2a ra TeHr.

XaBo6: N = 0; x= (1 + t) m.

31.25. Tpyb6a Beptnkan Oy yx atpogupa ysrapmac a Oypuak Tes-
MUK 6unaH anaHTMpWUAraHga YHWHT Mumaryu uctanraH epra >KoiinawiraH
lWapya Tpybara HucbaTaH MyBO3aHaTAa XONUWMW Y4YyH TpybaHu KaHpain
TEKUC 3rpu umsmx Oyiinya aruw Kepak?

XaBo6: y — — — xr+ c napabona 6yinua.

31.26. Yumparn 6ypuyarm 2a = 90° 6ynraH AOMpPaBUMil KOHYCHWHT
cunamMx cupTHaa T = 1 kr maccaam M HyxTa, OyumfaH uTapunaguraH

31.25-macanara 31.26-macanara
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Ba OM wmMacodhara nponopumoHan Kyd TabCupuia XapakatnaHagwu:
=*F = ¢c-OM H, 6yHga ¢ = 1H/m. bownaHruy navitga M Hyuta A Xxo-
natga, OA macoha a = 2 M ra TeHr, O6ownaHrny Te3nMK 3ca 00=
=2 m/c 6ynnb, KOHYCHUHT acocura napannen pasuwga MyHanraH. M Hyu-
TaHWHT "“pakKaTW aHUKNAHCUMH (OTMPAMK Kyuu Xucobra OnMHMaiiam).

M HykTaHuHr 3"onatv r kKoopfuHata Ba Or yBga TUK TeKUCIMKAArn [ Ba
LyT6 KoopauHaTanapH 6unaH aHuKaHagu; KOHYC CUPTUHUHI TeHrnamacu r2— r? »= 0.

—21

. 2—,a
>XaBob6: r + e tg(rf+ fi=

S

31.27. OnanHr  macanaHWHr LWapTnapura acocaH KOHYC YUWHW Bep-
TWKan touopura iyHanraH xuco6nab Ba OrMpAMK KyyuHW Xucobra 01u6,
HYUTaHWHT KOHYC cupTura 6ynraH 60CMMW aHLIYraHCWH.

i a2 sin2a
»KaBo6: N = Tsina
2 r3
31.28. A moaanii Hyuta Or yum BepTuKan

b6ynraH ragup-6ygyp BWHT cupTMAa OrUP/KK
KYYMHUHT Tabcupy 6unaH xapakaT uunagu; cupt
z= a®p+ f(r) TeHrnama 6unaH udgoganaHaam;
HYLTaHUHT CUPTra WLWKanaHuw Kos(hpuLmeHTn
k ra TeHr. KaHgai wapT 6axapunraHuga Hyu-
Ta yugaH AB = r0 y3rapmac macodaga, SbHK
BUHT um3gan byiinab xapakaT kunagu? LLyHWHT-
feK, Oy HYKTaHWHI Te3nnru "aHuya 6ynagm?
a = const fge6 XmMcobnaHCuH.

KypcaTtma: MacanaHn eunl yyyH Tabumii y~-
nap cuctemacufaH oliganaHraH MabKyn, 6yHpa j;apa-
KaT TeHrnamacy BUHT YMBMHWHHUI A Hy”~Tacuparu ypuH-
mMa, 60w Hopman Ba GuHOpMannapra MpoekuusnaHagw.
Pacmga BUHT CMPTN  PeaKLMACMHMHE N Hopman Ty3yB-
uienm 6unaH 6o Hopman Gupnuk BekTopu [ opacuparn Oypuvak {H 6unaH Genru-
NaHraH.

31.28-macanara

XaBob: tga —kV 1+ f'2(rQ cos2a = 0 6ynraHga BWHT uM3eTU
Oyinab xapakaT OynuMwn MyMKWH; 6yHaa tga = a/rO\ xapakaT Te3nuru

v=Vgror(r).

31.29. YnuyamnapuHu xucobra onmaca xam 6ynaguraH K xucm R
paguycnu ragup-6ygyp CUMpTAM Ky3rafiMac Sipum UWAWHAPHUHE 0”opyu A
HyxTacura ypHaTwaraH. Arap TWHY Ba XapakaT xojaTnapufjaru uiwi”ana-
HUW KoagdmymeHTnapn 6up xun f ra TeHr 6ynca, K xucmra uuamHgp
cmpTura ypuHma 6yinnab ropusoHTan iyHanraH “aHgai r0 6ownaHrmy
Te3nMK 6GepunraHuga, XWcM xapakatnaHa 60pw6, UMAMHAP ycTuaa TyX-
Tab K;onagn?

. v 20R

XaBo6: vO< j/ - a1l — 2/? 6y ep-

pa 0= arctgf.
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31.29- macanara 31.30- macanara

31.30. Ynuyamnapu xucobra OnmHmaca xam 6ynaguraH K xucm R
paguycnu ragup-byayp CUpTAM Xy3raamac —UWIMHAPHUHT  WYKU  XUCMU
uyiin A HyxTtacura ypHaTunraH. K >XUCM LMAWHAPHWHE oxopn B Hyx-
Tacura eTné 6opulM YYYH YHra UWAWHAP CMpTMra YypuMHMa pasBullja ro-
pu3oHTan yHanraH xaHgain vO 6ownaHrny Te3nuk 6epuw Kepak? Cupna-
W6 UwXanaHUwWw KoapguuneHTn / ra TeHr.

XKago6: mp>- — — 2(1 — 2/2 - 3e2nt
6 Y 1+ 42 ( 2
31.31. Wnra 6ornaHraH Lwapya, KOHYCCUMOH MasTHUK XOCWU/ XWUan6,

ropusoHTan TeKUCAMKAa alinaHa uM3nG xapakaTnaHagu. Arap llapya Mu-
HyTura 20 mapTa aiinaHca, KOHYCHWHT 6anaHanuru TOMUICKH.

XaBo6: h= 2,25 m.

31.32. bupnnk Maccara ara OynraH MoOAAWA HyXTa MNoOTeHUuanu
M= x2+ xy + y%6ynraH Ky4 MaifoHW Tabcupupa, ropusoHTan Te-
KUCNUKAA XapakaTnaHagu. bownaHrmy naitaa Hyxta X = 3 cMm, Y — 4CMm
KoopAuHaTanapra Ba X YXHWHr myc6bat iyHanuwimra napannen MHyHanrau
10 cwm/c Te3nukka 3ara. HyKTaHWMHI XapakaTu aHWXNaHCWH.

>XaBo6: x — 3,5cos1”3t+ —3 sin1”"3 t— 0,5cost + 5sin/,

y=35cosY 3 t+ sin 173 t-f 0,5cost— 0,5 sin/.
[e]

31.33. Paguycum a ra TeHr aiinaHa LWaKAWgary ropusoHTan cumra
KUAOUPWATaH KUYKWHA Xanxara vO 6ownaHrny Tes3nuk 6epuarad. [anxa-
MUHT CUMra MwXxanaHuw KosdpouuueHTn f ra TeHr. XankaHWUHT XaH4a
BaxTAaH KelWWH TyXTally aHWXNaHCUH.

>XaBob: t = dv
‘- 7 Vi

31.34. Maccac 2 Kr 6ynraH MoAauii HyxTa 6upop Mapkasra F=
= (— 8Xi — 8yj — 2zk) H kyy 6unaH TopTunagu. Moaauit HyXTaHWHT
6ownaHrMy xonatm X = 4 cMm, y = 2 cM, z = 4 cM KoopAuHaTanap 6unaH
HHMXNaHagu. bolwnaHrny Te3NMK Honra TeHr. HyXTaHWHI xapakaT TeHr-
namanapy Ba YHWHI TPaeKTOPUACK aHUXNAHCUH.

XXaBo6: x = 4cos2t, y = 2cos2t, z= 4cost.
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TpaekTOpuf — X — ~-—-—-4 Ba Y = —-----2 UKKUTa Napabonanuk um-

JNIVHAPNAPHUHE Kecuwuw ymsurn. by x = 2y Tekucnukga éETyeBuM napa-
6ona. Hy”~ta Tpaektopusa Oyiinab koopauHaTanapy x — 4 cMm, y = 2 cwM,
z = 4 cm bynraH HyxTagaH X = 4 ¢cM, Yy = 2 cM, 2= — 4 CM HyxTa-
raya 6ynraH opanukga xapakaTnaHagw.

31.35. KoHycCUMOH MaATHUK /[ y3yHAMKKa ara 06ynub, ropusoHTan

TEKUCNUKAA a paguycnn ainaHa umsagy. KOHYCCUMOH MasTHUKHUHT aif-

NaHUW [aBPH aHUXNaHCWH.
if /12__n2
XKaBo6: T = 24a-1 —
yeé

32-§. TebpaHma xapakart

a) OpKUH TebpaHuwnap

32.1. AB npyXWHaHWHT 6Up yun A HyxTara OWUPUKTUPWAraH; YHU
1 ™ uy3uw yyyH B HyxTara 19,6 H KyyHM CTaTHK paBuwwga Xynuw
Kepak. lMpyXuHa fegopmaumanaHmaraH naiTha YHUHr nactgaru B yuura
maccacn 0,1 kr 6ynraH C Tow wWAMHMG, 6OWNaHINY Te3AMKCU3  Xyiinb
to6opunraH. Mpy>XMHAHWHT MaccacuHM Xucobra onmaid, TOLHUHT KeRNHIK
Xapakatu TeHrnamMacu TY3W/ICUH Ba YHWUHI amnauTygacu xamfja TebpaHuL
[aBpu KypcaTUCUH; TOLWHWHI XapakaTW YHWHI CTaTMK MyBO3aHaT Xona-
TMgaH 6ownab BepTUKan nacTra MyHanraH ykka HucbataH OfIMHCUH. *

XXaso6: x = —0,05cos 14/ m, a= 5¢cm, T = 0,45c¢c.

32.2. Maccacu M — 2 T 6ynraH 1K v= 5 wm/c y3rapmac Te3nuk
6unaH nactra TywwupunaétraH Tpoc, 610K ob6olimacura xucmunmé x°nunb,
IOK TyWUpUNaéTraH TPOCHUHI HOXOPUIrKM yuum TycaTgaH TyxTab Xx°ngwu.
TPOCHWMHI MaccacuHU Xucobra OnMai, KKHUHT  KeiiMHru TebpaHuwunga
TPOCHUHI 3HI KaTTa TOPTUAML Ky4YM XaHyara eTULIM aHWUXNIaHCWUH, Tpoc-
HUHT OUMKMPANK Ko3aduumeHTn 4106 H/m.

>XaBo6: 466,8 kH.

32.3. OnguHrn Macanaja K 6unaH Tpoc opacura OGUKUPAUK  KO3gd-
uymeHTn ¢1=4-105 H/m 6ynraH 3nacTUK MpyXWHa YypHaTunaraH 6yn-
ca, TPOCHWUHI 3Hr KaTTa TOPTWIMLI Ky4YM aHUXIaHCMH.

Xasob6: 154,4 kH.

32.4. Q
60oWwnaHrMy Te3nuMkKcus Tywa 6ownab anac-
TUK TOPU30OHTan 6GanKaHWHI ypTacura ypu-
nagn;  GanKaHUHr  yynapu MaxKam/aHraH.
FOKHUHI Ganka ycTuaa XunaguraH KenuHru
XapakaTu TeHrnamacu @ésuncumH. KOK Xapa-
6 KaTu TeHrnamacu, ok 6anka yctuga cratuk

HHTHITA

MyBO3aHaTga OynraH xonatgaH 6ownab
nacTra BepTukan iyHanran YXXA HucbaraH
82.1-macanara 32.2-macanara TY3W/CWMH. Ylla 10K Tabcupuga 6GankaHWHT
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CTaTWK 3ruavMwy yHWHr yptacmaa 0,5 cm ra TeHr; 6anka maccacu Xu-
cobra ONMHMACKH.

XaBo6: x = (—0,5cos 44,3/+ 10sin 44,3/) cwm.

32.5. BaroHHuMHI "ap Kaiicu peccopacura P H oruvpnuk Tyrpu kKena-
In; 6y orMpnuk Tabcupuia MyBO3aHaT Ba3uaTMaarn peccopa 5 M ra aruna-
On. BaroHHUHT peccopanapfa “wnnaguraH Xycycuin TebpaHuwinapu Aaspu
T aHWKNaHCUH. PeccopaHWMHr 31acTUK  "aplUWanrn  YHUHT  3rUAULLN
cTpenacura nponopLmoHarn.

»Xaeo6: T — 0,45 c.

32.6. JnacTMK epra ypHaTunraH MalwuHa QYHAAMEHTUHUHE 3pKUH
TebpaHULNapyM [aBpyu aHwWyraHcMH. PYHAAMEHTHWHT MalumHa 6unaH 6up-
ra maccacu M = 90 T, (yHOAaMEHTHWUHI epra Tern6 TypraH t3mM S =
= 15 M2, epHUHI OMKMPAUK KO3PPuumeHTM ¢ = X5, 6y epga X= 30
H/CcM3— epHUHI conumLITMpPMa BUKUPANTH.

Kaso6: T = 0,089 c.

32.7. TuHWG TypraH cyBAaru KeMaHWHr BepTukan 6yinab uunagu-
raH 3pKuWH TebpaHWULLNApPUHWHI [aBpu TOMWICWH, KEMaHWHI maccacu M T,
YHVHT TOPU30HTaN MNPOEKUUACUHUHT 1031 S M2 CYBHWUHI 3U4AUrM p =
= 1 71/mM8 CyBHUHI MOBYLIOKAUIK Tydainm “~ocun GynaguraH Kydnap xu-
cobra OAMHMACUH.

XKago6: T = 24 M.
f PSS’
32.8. ONAguHrM MacanaHuHr LapTiapura acocaH, KemMa HO/ira TeHr

BEPTMKaN Te3nuK 6GunaH cyeBra Tywwupmb r6opunraH 6ynca, “apakat
TeHrnamacu TOMUIICKH.

Xago6: y = — ™ cosj/~ /.

32.9. Orvpnurn P H 6ynraH KK 3nacTUK un GunaH wysraamac nyiy
Tara ocunraH. KOK MyBO3aHaT “onaTufaH uu’apunraHumga TebpaHa 6GoLu-
nangn. VINHWUHC X y3yHAurm BaT GyHKuuacu cudatuga wmdoganaHcuH
Xamfa K .‘apakaT “naraH nantga un TapaHr TypuwK YYyH YHUHT 6oL-
naHruy ysyHaurn x0 raHpali WapTHU KaHoaTNaHTUPULLM  Kepakaurm To-
MUACUMH. VIMHUHT TOPTUAUW Ky4W Yy3uMLITa MPONOpLMOHan, WM Yy3us-
MaraH naWTga YHWHr Yy3yHAWru/ rateHr; ¢ H ra TEHTHOKHUHICTaTuK
Tabcupuga un 1 cM  yysunagn. HOKHUHIOOLWINAHTUYTE3NNUIU HOMra  TEeHTr.

Xago6: x = /+“ + [xO—I—~] cos(]/ -fj- t), /< x0< [+
32.10. Pacmpa KypcaTunraHfek, Kapama-“apliy TOMOHra airnaHagu-
raH TeHr paguyciv WKKUTa UWAUHAPWK LIKMBra 6Mp XXWUHCAU CTEPXeHb
3PKWUH KYWWAraH; LWKMBNapHUHT Or
Ba 02 mapkasnapym  ropusoHTan
0,0, TyrpM umsm™ga Typagu; Ma-
cota 02= 21, cTepeHb 6unaH
WKMBNAP YPUHraH HyKTanapga xo-
cun BGynaguraH MwKanaHuw Kyyna-
pv CTepXXeHHW Xapakatra Kentupa-
an; 6y Kyunap CTepXEHHWHT LUKMWB-
ra TywwupaguraH 6ocumura nponop- 32.10-macanara
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LMOHaN, NponopuuMoHaninkK KoaghuumeHtn (MwxanaHuw KoahULMEHTN)
sca f ra TeHr.

1) CTepxeHb scuMMeTpUS xonatugaH x0 ra CUMKWUTHAraHgaH KeliuH
YHUHT KunaguraH XapakaTu aHuknaHcuH; 6yHpa vO= 0.

2) | —25 cm OynraHga CTepXeHHWHr TebpaHuw pgaspu T = 2 ¢
3KaHMMTMHU 6UAraH Xonga WWKanaHuw KoahuLMeHTU / TOMUACKH.

XaBo6: \) x = x0cos(V T 0’ 2) f~ =

32.11. BuTTa npyXuHara GUpWMHYM ran ormpauru p 6ynraH KK ocun-
OW, VKKUHYM ran aca orvpaurm 3 p 6ynraH ok ocungu. TebpaHuw p[as-
PVHUHF Heya MapTa Y3rapuiuyM aHWKNaHCWUH. TIpyXXMHaHUHT  BUKMPAUK
KO3(PPUUMEHTN C, WYHUHIAeK, OownaHrny waptnap 6GepunraH (Loknap
yysunmaraH MpY>XWHaHWHT yuura ocunub, 6OLUNaHTUY  Te3NUKCU3 Lyiino
to6opunraH) ge6, KNapHUHr XxaPakar TeHrnamanapy TOMUICKH.

XKaBob: =Y 3 xr= —~cos|/™ t x2= —~ cos |/"L t.

32.12. bukupnurH ¢ = 2 kH/m 6ynraH npyxuHara asBan 6 Kr mac-
cannm 10K WINMHAMW, KeilnH yHW maccacu 2 mapTa Kyn 6ynraH tok 6unaH
anvawTnpunagn. HOKnapHuMHr TebpaHWW yYacToTanapu Ba [JaBpnapu
aHLLIYraHCUH.

Xasc6: &!'= 18,26 paa/c, k2— 12,9 pag/c, 7\ = 0,344 ¢, 2=
= 0,49 c.

32.13. bukupnurn ¢=19,6 H/m 6ynraH npyXuHara Maccanapu
T1= 0,5 kr Ba T2= 0,8 Kr 6ynraH tknap wimHan. CucTtemagaH T2
IOK ONIMHraHuia, y cTaTWK MyBO3aHaT XxofiaTuga TWUHY Xxonatga' afu.
[onraH KOKHWHI X3pakaT TeHrnamacu, 4actotacu, LUKAMK YacToTacu Ba
TebpaHWL AaBpy aHWKNAHCUH.

XXaBo6: x = 0,4c0s6,26/ m; f= 1Ty, £= 2dpaal/c, ' = 1lc.

32.14. T — 2 Kr maccanu K O6UKMpnuK KoapguymeHtn ¢ = 98 H/m
6ynraH npyxuHaga ocunué Typubau. bupop naét Tr okka T2= 0,8 Kr
maccanu oK “ywungu. HOKNapHWHT 6Gupranukgarn xapakaTu TeHrfama-
cu Ba TebpaHMLNapu [aBpu aHWKNAHCUH.

>XaBo6: x = — 0,08c0s5,9161m, T = 1,062 c.

32.15. Maccacn 4 Kr 6ynraH HOKHM aBBan 6ukupauru cx= 2 KH/m,
KeiMH Guknpnurn c2= 4 kH/m 6ynraH npyXuHara uamHau. Ly UKKu

82.13- macanara 32.16- macanara 32. 17 -macanara
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Xon yyyH tOKMapHUHI TebpaHuwnapuga vactotanap Hucbatum 6unaH Teb-
paHuwwnap AaBpnapuHUHE HUCBATU TOMWUICUH.

XKago6: kjkt=1/VT = 0,7071, -1=y T = 1,4142.

32.16. m maccanu Xucm BepTUKan 6unaH a Oypyak XOCWUS KWUIYyBYK
uMa Tekucaukga Typmbamn. XXucmra 6UKMpAUrn ¢ BynraH npyxuHa 6u-
pukTMpuaraH. MpyxXuHa w8 Tekucnmkka napannen. bownaHruy naitga:
XUCM Yy3ufiMaraH npyXuHa yuura ynaHub, yHra Kus TeKUcauk Oyi-
nab nactra MyHanraH v0 6ownaHruy Te3nuK OGepunraH Bynca, XUCM-
HWHI XapakaT TeHrnamacu TonuacuH. KoopauHata 6OWWMHW HOKHUHF CTa-
TUK MYyBO3aHaT X0naTufa OfIMHCUH.

°0 mg cos a rT~
YKaBo6: x——Rsin kt — ----- e cos kt, &=]T/—

i’

32.17. TopusoHTra a Oypyak OCTUAa OfraH CUNAuL "M TeKUCNUK:
ycTuga npyxxuHara maxkamnaHraH P oruvpnvkgary ok Typubau. [lpy-
XUHAHUHI CTaTUK dy3uauwuy / ra TeHr. Arap 6ownaHruy naitga 3y-
puumaraH npy>XuHaHu 3/ y3yHAMKKa 4y3unmb, K OOlNaHrny  Te3nuk-
cn3 "yiinb rb6opunraH 6ynca, HKHUHF TebpaHMLIN aHLIYraHCWH.

YKaBo6: x = 2fcos(|/"y. siTa /].

32.18. TpyXwnHa yuura ocuaraH, maccacm M — 12 Kr 6ynraH IokK.
rapMoHuK TebpaHma XxapakaT uunagu. CekyHaomep 6unaH >XUCMHUHT 45
¢ numga 100 mapTta Tyna TebpaHuwM aHwyraHau. LUyHaaH —KelimH npy-
XMWHa yuyura "“ywmmuya pasuwlga maccac Mt = 6 Kr 6ynraH K Oocungu.
MpyxXnHagarn ukkana OKHUHT TebpaHWW AaBpy aHUKIAHCUH.

Xago6: 7\=T]/ M+ = 0,55 c.

32.19. OnguHrn MacanaHuHr Lwaptnapura 6mHoaH 6utTa M OK Ba
MKKMTa M + M, IOKNapHUHr XapakaT TeHrnamanapu TOMWACUH, WKKana
Aonga Xam oKnap uysuamaraH NpY>XXWHAHWHE yuura WWHIaH.

Xasob6: 1) x = — 5,02 cos 14/ cwm,

2) xx= — 7,53 cos 11,4/ cm, 6y epga x Ba Xt MOC paBuWfja WKKa-
Nna XONIHUHI Xap 6upuga HKNapHUHI CTaTUK MyBO3aHaT XonaTfnapuiat
XucobnaHraH.

32.20. Kysranmac A HyuTtara npyXuHa 6unaH ocunraH M (oK alina-
Ha élinga uwkanaHvai cupraHu6 BepTWKan TEKUCAWKAA KWYMK Tapmo-
HUK TebpaHuwwnap K,unagun; ainnaHaHuHr AB guameTpu / ra, NPY>XWUHAHWHT
yysunMaraH Xongaruv y3yHAUru a ra TeHr; MPYXWHAHWHT  GUKUpAuru
WYHAARKKY, npyxuHara M 10K Orupauvrura TeHr Kyd Tabcup Kuaralga
y b ra TeHr y3yHnukka uysunagu. /= a + b 6ynraH xonga TebpaHuw
fJaBpn T HUHT KaH4ya OyNuLIM aHWYraHCUH; NpYXWHa Maccacu Xxucobra
O/IMHMACUH; TebpaHuUW BakKTMAa y 4vysuaraHuya kpnagu feb xucobnaiimus.

XKaeob: T = 2n I_/-8.

32.21. OnguMHIM MacanaHWHI LapTnapura acocaH 60wWAaHrny naniTaa
Z.BAM =cp0xamga M HykTara ypuHma 6yiinab nactra liyHanraH 6oLunaH-
ruy vO Te3nuk 6epunrad 6ynca, M HOKHUHI xapakaT TeHrfamacu TOMWICKH.
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32.20- macanara 32.22- macanara 32.24- macanara

XaBo6: h= docos j/i. t— sinj/i.t.

32.22. Maccacm m ra TeHr 6ynraH E >XUCM CcunaWw” ropusoHTan
TEKUCAUK ycTuga Typagu. XXucmra OuKMpaurun ¢ 6ynraH npyxuHa Ou-
pUKTUpUATraH 6ynub, YHUHT MKKMHYM yum Ofr wapHupra MaxkamaHraH.
[edopmanmanaHmarad MnpyXWHaHWHT y3yHAUrn /O ra TEHT; XXMCM MyBO3a-
HaTga Typrauuga vyeknn FO— c(l — /0 TopTunuwra ara, 6y epga /=
= 00j. MpyxunHagarn 3NacTUKANK KYYUHUHT TOPU30HTaN Ty3yBUMCKa
XXUCMHUHI (hakaT MyBO3aHaT XonaTufaH CUMDKULWWHWHT OUPUHYM  dapa-
Xacura 6ornu”™ 6ynraH XxagnapuHu  xucobra onmb, >KUCMHUHT  KUYUK
TebpaHuLWNapy [LaBPU aHUKNAHCUH.

32.23. Maccacu T 6ynraH mogauii Hy”Ta GUKMPIMK KO3I(DPULNEHTK
c OynraH Ba uYysusMaraH MNpPY>XMHaHWHI yyura ocunmb, nactra iyHanrad
Vg 6ownaHrny TesnukK 6unaH Xyinb tobopunraH. HyKTaHWHr Xapakar
TeHrnamacu Ba TebpaHuwnapyW [aBpy TOMWACWUH; HYTa 3HI MacTKM XO-
natga b6ynraH naitaa yHra mactra WyHanraH Q= const Ky4 XyWWAraH.
KoopavHaTanap 60LWIMHM CTaTWK MyBO3aHaT X0fiaTufja, SbHU 4y3us-
MaraH MpyXuHa yumfaH xucobnaHraH P/c macotafa ONMHCUH.

6y epga t BakT Q Ky4y Tabcup uwuna 6ownaraH naitgaH 6ownaé xmucob-
naHagn; T = 2aV m/c.

32.24. Bup-6upura napannen XywuaraH MKKUTa MpyXXKUHara ocuarad
T MaccanM HKHWHT 3pKWH TebpaHuLiapu faBpu Ba Oy MKKana MpyXu-
Hara 3KBMBANEHT OynraH MPY>XWHAHUHT OUKMPAWUK  KOS(PPUUMEHTN To-
nuncuH. KOK WwyHpaid »onnawTupunraHki, OUMKMPANK KosdduumueHTNapy
CX Ba C2 6ynraH MKKana MpyXuHa Xam 6Up XUn Y3yHAWKKa 4ysunagu.

XXaBob: T = 24 1/ — ; C= CX+ C2 H0K WyHAan XohnawraHku,
. . ary
aja2= Cj/Cj.
32.25. OnguMHrn macanaHuHr LapTnapum acocufia, HKHUW Yy3uiMaraH
NPY>XUHaNapHUHI yyura uamb, yHra HOKOpHra TOMOH iyHanraH vO 6ow-
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32.26- macanara 32.28- macanara

NaHrmy Te3nuk Gepunagu feb, WOKHWHI XapakaT TeHrfiamacu TOMWJCHH,
X = - - e Sj +7Z*

»KaBob: x Cl_f_czcosny/l-l ELI vO\éﬂOE%z sin ]>/¢_r% t.

32.26. buknpnuk koathduumeHTnapn c, Ba €2 paH wubopat 6ynraH
WUKKWTA MNPY>XWHA opacura uucuaraH T Mmaccain HKHUHT  3pKUH Tebpa-
HULWNAapU LaBpy aHWUKNAHCWH.

Xago6: T=2n1/

' Ci+ c2

32.27. ONAWMHIN MacanaHuHr waptnapu 6yiinya, MyBO3aHaT XonaTu-
[Jarn KKKa nacTra iyHanraH vn 6ownaHrny Te3nuk 6epunaraH 6ynca,
YHVWHT XapakaT TeHrnamanapu TOMWACUH.

XaBo6: x = VOl / _2 sin /G + c2/B

' a-re Aoom

32.28. KeTma-KeT ynaHraH cx Ba €2 OUKMPAUK KO3(ULUMeHTAapK
TypnMya 6ynraH WKKATa NpYyXWHara 3KBUBANEHT MPY>XWHAHWHT € 6UKMp-
NNK KO3((UUUEHTU aHWKNAHCWUH Ba KypcaTWaraH Kyl MpyXuHara ocui-
raH m maccanu HKHUHI TebpaHuLinapu [aBpu TOMWUICKH.

»XaBob6: ¢ — T
c1+ c2

32.29. OnguHrn MacanaHWHr wapTnapum OylinMya, K 60wWwnaHrny
nainTaa mMyBo3aHaT xonaTugaH X0 macodara kKagap nactga 6ynm6  toko-
pura WyHanraH vO Te3nuk GepunraH 6ynca, YHWHI XapakaT TeHrnamacu
TOMW/ICUH.

XKaBo6: x = x0cos \ cc2  t- w0/ X
(C|+cam r Clc2
. (043}
X sin v \(07 + o)m t

32.30. ikkuTa KeTma-KeT ynaHraH c¢x— 9,8 H/cm Ba c2= 29,4
H/cm Typnuya 6UKMpAMK KoaduumeHTnapura ara 6ynraH Kyw MpyXu-
HaHUHT OUKUPANK KO3IPMULMEHTU aHUKNAHCUH. Kjui Npy>XWHaHUHT y4yu-
ra maccacm 5 Kr OynraH KK WUAnHMG, GOWNaHrMy nantga y crtaTuk my-
BO3aHaT XpiatujaH 5 CM nacTra CU/DKMTUAraH xampga nactra TOMOH Wy-
HanraH 49 cm/c 6ownaHrMy Te3nuk 6epuaraH 6ynca, HOKHUHT TebpaHuULl-
napu faspu, aMmnauTyfacy Ba XapakaT TeHr/samacu TOMWIICUH.
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32.32- macanara 32.33- macanara

>XaBo6: ¢ ~ —— =7,35 H/ecm, T = 0,517 ¢, a= 6,43 cm,

X — 5cos 12,13/ + 4,04sin 12,13/ cwm.

32.31. Maccacm m ra TeHr A >KUCM FOpPU30OHTan TYrpu 4Ymsuk Oyii-
nab cumKUWN MYMKWH. XXucmra OMKUMPANK  KO3(pguuMeHTn ¢ 6yaraH
Npy>XuHa OUPUKTUPUATaH. TIPY>XXUHAHUHT  WKKMHYM  yun  Xysranmac B
HyxTara maxkamnaHraH. bypuyak a —a0 6ynraHfga npyxuHa fedopma-
umanaHmaraH. XXWCM KUYMK TebpaHULLNIapUHUMHE YacToTacu Ba TebpaHuLl
[aBpy aHUXNaHCWH.

»XaBob: k = t / ?cos»«0 , T=2aV m... .
Yy m ' ccos2a0 *

32.32. Maccacu m 6ynraH A HyxTa pacMja KypcaTunraHgek npy-
XUWHanap 6unaH 6upukTMpuarad. [actnabku xonaTga HyxTa MyBO3aHart-
fJa Typagu Ba Xamma npyXuHanap 3ypuxmaraH. HyxTaHuHr X yxjgaru
abconoT cuNMx MyHanTupyBun 6yiinab KuuuMk TebpaHullinapupa 3KBMBa-
NEHT MNPY>XWUHAHWUHT BUKUPAMK KOI((PIULMEHTN Ba HyXTa 3PKUH TebpaHuLl-
napu 4actoTacu aHUXJaHCWH.

XaBo6: ¢ — cxcos2ax+ (c2-f c3cos2a2+ cos2a3, k= /.
c4+ cs rm

32.33. Pacmpa kypcatunraHfgek, M HyXTaHWHT X yxgaru aécontot
CUNNNX MyHaNTUpyBUM OGyiinab 3pkuH TebpaHulinapupa yuTa npyxuHara
3KBMBANEHT OYyNraH NPY>XUHAHUHT OUKUPAUK KOIMMULMEHTUN aHUXIAHCUH.
Ly macanaHu HyHanTupyBuM y yx Oyiinab ypHawiraHuga Xam eumsCuH.
By TebpaHWMLWNapHWHT YacToTanapu aHWUXIaHCWH.

XKaBo6: cx = cxcos2tpx+ c2c0s2¢2; cy —cxsin2  + c2sin”2-f-c3;

kx = ’ ky = V CYlnu

BownaHrny maiitga npyXuHanap 3ypuxmaraH Ba M HyxTa MyBoO3a-
HaTaa.

32.34. Maccacu nr 6ynraH M 0K MaccacvHu Xxucobra ofnimaca Xam
GynaguraH CTepXXeHb yuura GUPUKTUpUAraH 6ynca, 3KBUBANEHT NPYXW-
HAHUHT GUKUPIUK KOI(PMULUMEHTM aHUXNaHCMH. CTepXeHb O HyxTara
WapHUp BocuTacuia, yHAAMeHTra aca yuta BepTWKan npyXuHanap 6u-
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2IH-veTEa

23 veEaHa

NaH 6upukTupunrad. Tpy>XWHanapHUHT GUKUPANK KO3PUUMEHTRapU Cu
€2, c3. TlpyXuHanap CTepXeHra LapHuppaH au ar, as macodanapia
6upukTUpnaraH. M 10K CTepXXeHra wapHupgaH b macodaga 6upukTmpun-
raH. MyBo3aHaT Xxonatuga CTepXeHb TFOpPU30HTaN. DKBMBANEHT MPYXUHA
CTepXeHra wapHupfaH b wmacotaga 6upuktupunagn. HKOKHUHT  KUYUK
TebpaHuLNapy 4YacToTacu TOMUICKH.

)\"\faBoé: c= cla\+ C2al+ c3°3 ’ kI/I: IT/f c,
02 vV T
32.35. BuHT waknmparn npyxuHa n y4yacTkanapgaH wubopat, ynap-
HUHT BUKMPVK KO3(h(MUMEHTNapU Teruwnmya cr ... Cllra TeHr.

LLly npyxuHara 3KBMBANEHT OynraH 6Up XUHCAU NPYXUHAHWHT  BUKUp-
MUK KO3ppULMEHTN € Ba maccacm T OynraH Hy~TaHWUHpP 3pKUH Teb6pa-
HULWNapyU AaBpy aHUKIAHCWH.

n

XK cec=1/1'V — T= — k = L.
aBob6: ¢ /mH/O_, - 6y epga nV/Jm
1= 1

32.36. A6contoT cunnu” ropusoHTan cupT yctuga étyeum 10 Kr
maccanuM K 6up xun ¢= 19,6 H/cm OMKMpAMK KoadgmumeHTura ara
OynraH UKKMTa MpYXWHa opacura KucunraH. bupop naitaa 1K MyBO-
3aHaT xonatmgaH 4 CM YHI TOMOHra cypunmb, O6OLWNaHrny Te3NUKCK3
Xyiin tobopunraH. FOKHWHI XapakaT TeHrnamacu, TebpaHulinapu paspu
Ba LWYHWHIAEK, MaKCUMan Te3nru TOMWUACUH.

»KaBo6: x=4co0sl9,8Z cm, T = 0,317 ¢, xTax — 79,2 cm/c.

32.37. Maccacu T 6ynraH P oK AB cTepxeHra ocunraH; AB cTep-
XeHb 3ca 6MKMpPAMK KoahduumeHTnapu ¢, Ba c\ 6ynraH npyXuHanap
6unaH DE cTepxeHra 6upuktmpunraH. DE cTepXeHb OUKMPANK KO3(-
(UuUMeHTU cr 6ynraH npyxuHa 6unaH WWUNHUHr H  HyxTacura Maxkam-
naHraH. AB Ba DE cTepxeHnap TebpaHraHuwga ropu3oHTan Xxonga Kpna-
BepaAu. P HOKHMHI TebpaHWW yvacToTacura TeHr 4vacToTaga TebpaHaguraH
3KBUBANEHT MNPYXWUHAHUHT OUKUPANK KOIDDULMEHTU aHuKNaHCcuH. HOK-
HUHI 3pKUH TebpaHuwwnapn TonuncuH. CTepXXeHNapHWHI Maccanapu Xu-
cobra OnMHMacHH.

XKagob: ¢c= -Mic-N1IE) , T=2n]/ mci+ +c9 .

a+ cr+ c3 “ a (cu+ c3)
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32.38- macanara

32.38. Y3yHAMru | ra TeHr 31aCTUK KOHCOMHWHF yyura WAWHraH T
mMaccaiMm Q HOKHWHI XYCYCWIn TebpaHWLUNapyW 4acTOTacu aHUKNaHCUH. HOk-
HU KyTapub TypyBuYM NPY>XUHaHWHT 6ukupnurn cl— 3 E I/13 (E — anac-
TUKINK MOAYNW, |/ — WHepuus MOMeHTM) QopMmyna 6unaH aHlyraHagu.
KOHCONHUHI Maccacu Xucobra OfMHMACKH.

XKasob: fr= j/ 3flc — .

Y TQREL + cl3

32.39. bukupnurm c¢= 20 H/cm 6ynraH sanactmk 6GankaHWHI ypTacu-
fa étraH M ~ 10 Kr maccanu HOKHUWHT TebpaHuwnapu 2 cM aMnauTyga
6vnaH 6ynagu. Arap t — 0 nmaiTaa K Y3MHWUHT MyBO3aHaT Xonatuja
.TypraH 6ynca, 60WNaHINY TE3MKHUHT MWUKLOPU aHWUKIaHCUH.

»XKaBo6: vn= 28,3 cm/c.

32.40. Maccacu T 6ynraH Q ok AB—1 TapaHr TOpTWAraH TrOPU30H-
Tan Tpoc 6unaH MaxkamnaHraH. KOKHUHI KWYMK BepTMKan TebpaHuwnapu aa
TPOCHUHI S 3ypuUKWWWHW Yy3rapmMac Aeb .~“ucobnawl MYMKWUH. TPOCHUHT
IoKZaH A ydraya opanuru a ra TeHr Oysca, IOKHWHI 3pKUH TebpaHuLlna-
pW 4acToTacu aHUKIaHCWH.

Xago6: k — 1 /" — —----pag/c.
y Ta (l—a)

32.41. Orupnurn 490,5 H 6ynraH ok J1B 6ankaHuHr yptacuga Etn6-
an. banka KyHAanaHr KeCUMUHWHI uHepums momeHTn J — 80 cm4. bBan-
Kajarn HKHUHT 3pKWH TebpaHuwnapu paspy T — 1c ra TeHr 6yauwu
waptugaH goriganaHn6, 6ankaHWHT | Y3yHAUIN aHUKNAHCUH.

P13

3cnaTtma. BalKaHWHT CcTaTWK arvamwm / = - hj; (hopMmynagaH Tonunagu, 6y
0

epfa anacTuknMK mogynu E = 2,05- 10n H/m2

Xago6: 1= 15,9 m.
32.42. Maccacm m 6ynraH Q HOK GUKMPAMK KO3PgumumeHTNapu Cy Ba C,
OynraH UKKWTa BepTMKan NpyXXuHanap opacura Kucunran. BrMpuHUM npyxu-

32.40-macanara 32.41-macanara
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32.42- macanara 32.43- macanara 32.44- macanara

HaHWHI HOKOPW Y4Yu Xy3rasiMac Xuamb mMaxkamnaHraH, WKKUHYM NpyXuHa-
HUHF XYM yun 3ca 6ankaHWHT ypTacura O6GuUpUKTApWAraH. bBankaHuHr
WyHAan | y3yHAUTU aHUXNaHCUHKW, OyHAA HOKHUHI TebpaHuinapu Aaspu
T ra TeHr OyncuH. banka KyHAanaHr KeCUMWHWHI WHEPLMS MOMEHTM
J, anacTuknuk mogynu E.

>KaBo6: |I= I

32.43. | y3yHnukgary 6ankaHwHr ypracura 6UKUPAUK KO3phUUUeHTH
cx BynraH npy>xumHa MaxkamnaHu6, YHWHr yudura ocunaraH m maccanm Q
IOKHUHT XapakaT TeHrnamacu Ba TebGpaHuwnapu faspu TonwacuH. banka-
HWHF aruavwra 6ukvpnanrn EJ ra TeHr. bownaHruy nantga K CTaTuK
MyBO3aHaT xonatfa 6ynraH Ba yHra nactra WyHanraH u0 Te3nuk 6Gepun-
raH.

y 24 %/f Ci-48 EJ

32.44, BUKUPAUK KO3((MUMEHTNApU CF Ba Ba C2 ra TeHI WKKUTa
BepTMKan NpyXuHanap opacupa Q ormpavkaary K Xueunué Typagu. Bu-
PUHYM MPY>KUHAHUHT HOXOPK YYu Xy3ranmac Xunmé mycTaxkamnaHraH. Wk-
KWHUYM NPY>XXUHAHUHT Xyl yun GUp yuu GunaH [eBopra  XUCTUPWAraH
GaNKaHUHT 9PKUH yuura GUPUKTUPUAraH. K*UcTupunraH GankaHWUHT 3pKWH

o PL2
yuura XyiunraH P Kyd TabcupupgaH 6anka / = 35 armnuw 6epagm, 6y
epga EJ GepunraH Ba y 6GankaHWHI 3runuviura GUKMpAUruHKM ndoganaigu;
IOKHN GepunraH T paBp 6unaH TebpaHTupaguraH OankaHWHT [/ Y3yHAUTK
aHMxnaHcuMH. Arap 10K 6GownaHruy naiiTga 4vysunmaraH npyxuHanap yuu-

ra WAMHWG, 6oLuNaHrMy Te3nnKcu3 Xyinmb tobopunraH Gynca, HOKHUHE xa*
pakaTt TeHrnamacu TOMW/ICUH.
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32.45- macanara 32.46- macanara

>XaBo6: |I=

ClOVI~b (ci~Hc3) 3EJ] g i

V 1  (cr3+ 3E)Q
32.45. Yunra T Maccanu K YypHatunraH / ysyHnukgarn OA cTep-
XeHb O 51 atpodwmpa ainnaHa onagu. O ykfaH a Macoaga CTep)KeHra
OUKUPAVK KOAPPUUMEHTU C ra TeHTr NpyXuHa 6upuktupunrad. Arap OA
CTEepXXEHb MyBO3aHaT XonaTuga ropuM3oHTan BasuATAa Typca, HKHUHT
XyCcycuil TebpaHuLNapyM 4actoTacuM aHuknaHcuH. CTepXXeHHWHT Maccacu
-Xucobra ONMHMaCKH.

XaBo6: k=y Y 77

32.46. T maccam P kK, O yk; atpouga O6ypwna onaguraH, Yy3yH-
avrn [ BynraH CTepXeHb yymgarn npyxuHara ocuaraH. [pyXuHaHUHT
O6UKMPAUK KO3hULMeHTN cr. CTepXeHHU ywnab TypyBumn, GUKUPAMK KO3(-
duymeHTn c2 6ynraH npyxuHa, O Hy”TagaH b macodaga ypHaTunraH. P
FOKHWMHI XYCYCWIA TebpaHuMLLiapu 4acToTacl aHWKNAaHCUH. CTepXXeHHWUHT
maccacu xucobra OIMHMacuH.

pag/c.

32.47. Ep wapuHuHr 6epunraH Hy”~tTacmparu OrMpAWMK KYUMHWUHT Tes-

NaHWIUMHU aHW™all YYyH WMKKuTa Taxpuba yTkasuwagu. TpyxuHa yuu-
ra PXx 10K nanMb, YHWUHr Ir cTaTuk yy3unuwy ynuvaHagu. Keliud P2 1ok
nnnb, fiHa /2 cTaTMK 4vysunuw ynyaHagw. LLlyHAaaH KelmH nKkana Taxpu-
6aHM xaM Takpopnab, ukkana lOKNapHW HaBbaTW 6WUNaH 3PKUH TebpaHuMLL-
ra Mmaxeéyp atunub, TebpaHuwnapHuMHr T X Ba T2 AaBpnapu yndaHagu.
VIKKUHUM TaxpubaHW, MpyxXuHa maccacyl TabCUPUHW, KOKHWHT Xapakatuja
XMWCMra K;aHgangavp uylimmya Macca K;ylwaraHfaru TabCupra 3KBUBaneHT
fe6 xucobnaw ydyH yTkasunagu. Taxpuba HaTuxanapura acocnaHuo,
OrUP/AIMK Ky4Yn Te3NaHWLIMHWU aHu"naingurad opmyna TOMUICKH.

YKaso6: ¢ = =1
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32.48- macanara 32.49- macanara 32.50- macanara

32.48. BepTuKan ypHawraH AOUpaHWHI ropusoHTan BaTapu (masv) Aa
2 Kr maccanm M HyxTa, MuKgopu >kmxatugaH O mapkasrada OynraH ma-
coara NponopuMoHan y3rapyeBuum TOPTUAULI Kyun F Tabcupuga uuuianaH-
MachaH xapakaTfiaHagw; OyHAa MponopuMOHanInK KoapguuneHtn 98 H/m.
[Jolipa mapkasugaH Batapurada 20 cm, goipa paguycu 40 cm. Arap 6ow-
NaHrMy nantaa HyxTa BaTapHUHr MO yHr ueTku Basuatmaa 6ynub, 6ou-
NaHpuy  Te3MKCM3 Xyinmnb tobopunraH 6ynca, xapakaT XOHYHW aHUXNaH-
CWH. HyxTa BaTapHWMHI ypTacufaH XaHfai Te3nuk 6unaH yTtagu?

XXaBo6: x=34,6 cos71cm, x = + 242 cm/c.

32.49. Maccacu xucobra onvHmankanraH AB cTep)KeHra yurta npyxm-
Ha OUpPUKTUPWAraH. BukuMpavknapum cy Ba €2 BynraH WKKATa MpyXuHa
AB CTepXeHHWHr yunapura OUPUKTUPWATaH Ba WY CTepPXeHHW ylinab
Typagu. €3 GUKUPAMKAATA YUYMHUM NPYXKUHA CTEPXeHb ypTacura GupukTu-
puaraH Ba yuura T Maccanm P 10K ocunaraH. HOKHUHI xycycuii  Tebpa-
HULWLIApPN YacTOTaCu aHWKNaHCWH.

32.50. Bukmpauk kKoappuumeHTn ¢ — 1,96 kH/mM 6ynraH npyxuHara
6upukTpmnrad 10 kr maccanu ok TebpaHagu. pyXuHa MaccacvHW XMcob-
ra onmald, OK Ba MNPYXWHAHWHI TYWX MEXaHUK 3HEepPrusicu aHUxIaHCUH
Xamfa 3nacTUKAUK KYYMHUHT Cumkuwra 60rnMx pasuwfa ysrapuil rpa-
Urn YnM3mnmnG, yHAa MPY>XXUHAHUHT MOTEHUMaN 3HepPrusic KypcaTWU/ICUH.
CTaTMK MyBO3aHaT XONaTHW MOTEeHUMan 3Heprus yuyyH xucob 6owm xu-
NG ONMHCUH.

XaBob6: arap X KoopguHata M Xxucobuga, X 3ca M/c ga ynyaH-
ca, E——Tx2+ ~ cx2= (5x2+ 980 x2 ). Pacmgaru wTpUXnaH-
raH t03a MNPY>XUHaHWUHI MOTEHUMaNn 3Hepruscura TeHr.

32.51. T wmaccanu moaauii HyxTtara, noTeHunann  — X2+

+ 4y2+ 16 z2) 6ynraH Kyy MaiijoHM TabCcup 3Tagun. HyxTaHM Xap XaH-
fJain (Honb 6ynmaraH) 6ownaHrMy xonaTgaH Xapakatra KentupuaraHuga
6up XaH4ya BaxTAaH KeliMH HyXTa fiHa LWy XofaTtra XalTmb Kenuwu wuc-
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60TNaHCMH. AHa Wy "aiTWL BaKTW aHMKNAHCWUH. K,aintnbé Kenww Te3nuru
OOLLNAaHTNY TE3MKKA TeHr Oynagmmun?

Xago6: T = 2n "[/"-j-. HykTaHuHr Te3nurm T BaxT oOpanuragaH

KEMWH Y3MHWHI 60oWNaHrny Te3nurura TeHr 6ynagu.
32.52. Maccacu m OGynraH MogawWiA HyxTara noTeHguanu I =

= m K(X2-r 2y2+ 5r2 6ynraH Kyd4 MaiifioHu Tabcup 3Tagu. By xon-

fa 6up xaH4ya Ba™T yTraHAaH KelWH HyXTa Y3UHWUHI facTnabku Xonatu-
ra kamtagummu?

YKaBo6: Yuana koopaunHata XoM 6up BaxTha 6owsaHriy  nmantgaru
KuiiMaTnapnu onafuraH NaiTHU KypcaTUlW MYMKWMH 3Mac. YuTa TebpaH-
Ma XapakaTHUHI XyLWUWKW npoLleccnia HyxTa Aactnabku xonatura uaT-
maigm.

6) OpKMH TebpaHuwnapra LapWUANKHUHT Tabcupwu

32.53. Maccacu 100 r 6ynraH D nnacTuHka AB npyXuHa BOcCUTacu-
Ja Kysranmac A HykTara OCMAraH Ba MarHWT UyT6napu opacuja xapa-
KaTnaHagu. Ywopma Toknap Tydainm xapakaT Te3nnMKKa MponopLmoHan
Ky4 6wunaH Topmo3naHagu. [apakatra Uapwuank umnaguraH kyd kv ®2H
ra TeHr, 6y epga k — 0,001, om/c xmcobumgarn Te3nuk, ® 6ynca N Ba
S XyTbnap opacmgaru mMarHuT o”umu. bownaHrny naitha nnacTUHKaHWHT
TE3IMrU HOMra TeHr Ba MNpYXWHa Yy3unmaraH. Y cTaTuk Tabcupu 196 H

6ynraH kyy B nykrtara kyhunraHga 1w ra dysuwnagun. ¢ = 10]/1> B6
(Bebep — CW parn marHuT okMmMu 6upnurn) OynraHga nAaCTUHKAHWUHT
KaHfal XxapakaT KWAULWKW aHWUXIaHCWH.
‘ )XaBo6: x = — e -w (0,05cos 13,771+ 0,00907sin 13,770 m, 6y
epda X yX MnacTUHKa Orup/vMK MapKasUHWHI CTaTWK MyBO3aHaT XofaTu-
[aH nactra TOMOH iyHanraH.

32.54. OnanHrn Macana wapTnapu acocupa, marHut okumm ¢ = 100
B6 6ynraHga D nnacTUHKaHWHI XapakaTh aHWUX/IaHCWH.

>XaBo6: x = — 0,051 + 0,001 e~w .
32.55. Orupnurn P, pagunycu
r Ba 6GanaHgnurn h 6ynraH um-
NUHApP toxopurn B yunm maxkamnab
XynnraH AB npyxwuHara ocunmo,
cyBra TywumpunraH. MyBo3aHaT Xo-
natmga umanHap y3 6anaHgnuru-
HWHI sipmurava cysera 6otagu. bow-
NaHrMy nantaa unanHap y3 6anaHg-
JUTMHUHT 2/3 Xucmura xagap cysra
60TMPMANG, 6OLWNAHTNY  TE3INKCU3
BEpPTUKan Tyrpu umsmx 6yiinab xa-
pakaT Kuna 6ownaign. TpyxXuHa-
HUHT  OUMKUPIUTMHU C Ta TeHr ge6
Xucobnab Ba CYBHUHI LWANHApPra
tavcupn  OXMNHA Apxumes  ky-

32.53 Ba 32.54- Ma- 32.55- Macanan “4ra Kentupunagn fAe6  hapas ku-
canara NG, UUIMHAPHWUHT Xapakati y3u-
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HUHT MyBO3aHaT Xpnatura HucbaTaH aHUKMaHcuH. CyYBHWHT COMMLLTUPMA
opupnnurn y aed xabyn XUAWMHCKH.

XaBob6: x — — hcoskt, 6yHga k2= - (c+ wnyr-).
32.56. ONAuHIN Macanaja CyBHUHI XapLUWAUIX TE3NKHUHT  GUpUHYM

AapaxKacura nponopuunoHan Ba a vV ra TeHr 6ynca, UANNHAPHUHT TeraH-
Ma XapaKaTh aHWUXIaHCUH.

>XKaBob6: arap \(? + . 7)—(-r- )'> 0 6ynca, UMINHAPHUHT Xapa-

KaTu TeGpaHMa XxapakaT 6ynagu. Y xonga

h. T Kk .
- 61 ke P sin drw-
nr2 a V Ki-
6yHpa /r= o Nn= > tgP = m= g

32.57. Maccacu 0,5 kr 6ynraH A Xucm ragup-6yayp ropusoHTan
Tekucnukga Ttypagu; 6y xucm BC yxu ropusoHTan OynraH npyxuHa
6unaH xY3panmac B HyxTtara 6MpUKTUPUAraH. XXUCMHWUHT TEKUCNUK 6u-
NnaH uwxanaHuw kKoadmumeHtn 0,2 ra TeHr; MPY>XWHaHW 1 cM yy3uL
yuyH 2,45 H kyy Tanab xunmHagn. A Xucm B HyxTagaH Wy Tapuxa
CypunraHku, GyHAa mpyxuHa 3 CM 4y3unraH, KeivH y 6ownaHruy Tes-
nukcus Xynnb robopunraH. 1)A >KMCMHUHT Heya MapTa TebGpaHWULLNHW,
2) xap 6up TebpaHMLIMAA XaHYafaH CYypUNraHAUIMHKU Ba 3) YHUHI Xap
Xaticu TebpaHuwura KetraH T BaxTHW TOMULI Kepak.

XKUCMHUHT  Te3nnrnm Honra TeHr 6ynraH xonatuga MpYyXWUHaHWUHT
ANACTUKINK KY4YM WlIXanaHuw Kydura TeHr Eku YyHAaH Kuumk 6ynca,
XKXUCM TyXTahgw.

XKaBo6: 1) 4 TebpaHmw; 2) 5,2 cm, 3,6 cm, 2 cm, O,dcm; 3) T =
= 0,14 c.

32.58. lagup-6ynyp Xxua TeKMcnuk yctmpga 6Etysyum, maccacm M =
= 20 Kr OynraH HOKHW 4ysunMaraH npy>xuHara 6upukTupu6, nactra To-
MOH iyHanraH vO0~ 0,5 m/c Te3anuk Gepungn. CupraHn6 unLwxanaHui
Koappumumentn / = 0,08, NpyXUHAHUHT BUKUPANK KoshduumeHTn ¢ = 20
H/cm. K*1a TEKUCAMKHMHT TOPU30HT 6mnaH Xocun xunaraH 6ypyarm cc=45°,
K,yiingarmnap aHuxnaHcuH: 1) TebpaHuwnap AaBpu; 2) HOKHWUHT MYBO-
3aHaT XofnatugaH MakCcumas YeTnaHWLWIapUHUHT COHW; 3) 6y ueTnaHuw-
NapHUUT KaTTannknapu.

Xago6: 1) T ==0,628 c; 2) 7 Ta uyeTnaHuw; 3) 7,55 cm; 6,45 cwm;
5,35 cm; 4,25 cm; 3,15 cm; 2,05 cm; 0,95 cwm.

32.59. Maccacm M = 0,5 Kr GynraH >XWCM MKKUTa 6Up XUN NpPYyXu-
Hanap Tabcupupa ropusoHTan Tekucnukga TebpaHagu. [IpyxuHanap yu-

a a W w A

32.57- macanara 32.59- macanara
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napu 6up TOMOHAAH >XWCMra, WKKWHYM TOMOHZaH Ky3raamac ycTyHnapra
OVMPUKTMPUATaH Ba YNapHUHT yunapy 6WUTTa TOPWU30OHTaN TYrpu umswyLy
&tagun. TIpyXuUHanapHUHr  GUKUPAUK  KO3PPULMEHTNapUn Ccx= €2 =
= 1,225 H/cM, XXUCMHUHT ULWIKanaHWLW KoappuLMeHTNapn XUCM Xapakat-
ja o6ynca, / = 0,2, TMHY xonatmga aca /0= 0,25. BownaHrny nantga
XWUCM Y3uHUHT O ypTa “onatugaH yHr TomoHra X0= 3 c™m cypunraH Ba
bownaHrny Te3nukcm3s "yinnb tobopunraH. Kyiugarunap TonuacuH: 1)
XXUCMHWHT MYMKWH OynraH MyBoO3aHaT XxpnaTtnapu o06nactn — «"apakaT-
CU3MK cChacu», 2) XKUCM TebpaHULWNapUHUHT ~ynounapu; 3) TebpaHuWLu-
nap coHu; 4) Yap 6up TebpaHuwira KetraH BaT; 5) XUCMHUHI TebpaHUL-
[LaH KelnHrn xpnatw.

XKago6: 1)—0,5cm< x< 0,5cm; 2) 5,2 cm, 3,6 cm, 2 cm, 0,4 cm;
3) 4 1a TebpaHuw; 4) T =0,141 c; 5 x —— 0,2 cm.

32.60. Bukupnuk KoapdpuumeHT ¢ BynraH npyXuHara ocuaraH m
.Maccanu Xucm, Te3IMKHUHI 6UPUHYM fapaxacura nponopumoHan (R = av)
R “apwuivk Kyyu Tabcupupa CyHyBUM TebpaHMa xapakaT “unagun. Arap
n/4=01(P = c/m,n= al/2T) Hucbar 6epunraH 6ynca, cyHyBun Tebpa-
HULWNAPHUHT faspu T cyHyBuYM OynmMaraH TebpaHuwnapuuHr pgaspu Tt
[JaH Heya MmapTa KatTa Oy/nuLIM aHLyraHCWH.

XaBo6: T~ 1,005TO.

32.61. OnAWHIM MacanaHWHr LwapTnapu OyikinMya Heya TynuK; Tebpa-
HUWAAH KeluH TebpaHUW amnauTyfgacy 103 mMapTa KaMaiuiim awsyraH-
CUH.

XaBob6: 7,5 Tynw-<TebpaHMLgaH KeliunH.

32.62. Kema mofenu xapakatura CYBHWHI KypcataguraH papimim-
FMHU aHupyraw ydyyH M Kema MOAEIMHWHI  TyMwWYyrun Ba AYyMU WKKWATA
6up xungarn A Ba B npyxwuHanapra 6ornaHum6, >Xyfa KAUYMK Te3MK
6unaH mauwaarn cyefa cysgnpungun. TMpy>XXuHanapHUHr TOPTUAMLL  KyM-
napyu 4dysunuwira nponopuuoHangup. KysaTuw HaTudkanapy LWYHU  Kyp-
caTAuMKW, mogenb "ap 6up TebpaHraHwga, YHWHI MyBO3aHaT Xpnatujad
ofhiuh maxpaxu 0,9 ra TeHr reomeTpuk nporpeccuss Xxocun Wwmb Ka-
masgun, >ap TebpaHuw T = 0,5 ¢ gaBom 3atagn. CYBHUHI  KapLUUAUTUHU
TE3NMKHUHT 6MPUHYM Aapaxacura nponopuuoHan pge6 ¢apas wnub, Mo-
JenHuHr Te3nurn 1 m/c 6ynraHga MoAeNnb MacCaCUHUHI Xap Kunorpamura
TYrpu KenraH CyB Kapwuiwun R aHUKNIaHCKH.

XaBo6: R = 0,42 H.

32.63. OnauvHrM MacanaHWHI LapTnapura acocaH 60WnaHrny nantaa
A/ = 4 cm mwytopra J1 nNpyXuHa 4y3unraH Ba B MpyXuHa Kucuarau
6ynn6, mogenb 6GoWwnNaHrU4y Te3NMKCKU3 "yiinb rbopunraHga Mogenb Xa-
pakaTUHWHT TEHrnamacu TOMWICKH.

XaBob: x = e~°-2u (4 cos 6,28/ + 0,134 sin 6,281) cm.
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32.64. CYOMNMKHUHT  ENUULLOMIUTMHA - aHUX AL
yuyH KynoH xyihiugarn MeTOAHM XynnaraH: npy-
XMWHara ton~a A nnacTMHKa ocMb yHU aBBan XaBoga,
cyurpa EnUWXOXNUMM  aHWYTHULLIKX Kepak 6ynraH
CYlOXNuMKaa TebpaHuwra maxobyp aTtub, 6up Tebpa-
nuWra 3aBoja KeTaguraH 7°, Ba CYHOXNUKAa KeTagu-
raH T2 BaxT opanu™napuHn aHwyTraH. [lnacTuH-
Ka 6unaH CYIOKIMK opacuparn uwixanaHuw Ky4u
'2Skv topmyna 6unaH wudoganaHUWN MYMKWH, 6y
epaa 2S — NNaCTUHKaHWHE 03K, V— YHWUHT Te3nu-  W/IIIHTITITIINT 7,
rm, k—énuw mMywk koapduumeHTn. TnacTuHKa-
HWHI Maccacu ITl ra TeHr 6ynca, nnacTMHKa 6unaH  32.64-macanara
XaBo opacufary  MIIKanaHuWHW  xucobra  onmai,
Taxpmnbaga TonunradH 7\ Ba T2 muxgopnapgaH oiganaHn6 k koaddu-
LMEHT aHWKNAHCUH.

XXaBob6: k = Y —T]1 .
STtT2 2

32.85. Maccacu 5 Kr 6ynraH >XWcM OGUMKUPAKK KO3 pduumeHtn 2 KH/m

ra TeHr npyXuHara ocunraH. MyXUTHUHT Kapwwuaurn Tesnnmkka nponop-
umoHan. TypT MapTa TebpaHWWwgaH KeliuH amnauTyga 12 mapTta Kuupaii-
on. TebpaHuwnap faspyv Ba CYHWLIHWHT NOTapuMUK LEKPEMEHTU aHU"-
NaHCWH.

»aBo6: T = 0,316¢c, | = n772 = 0,3106.

32.68. OnguHry macanaHuHr LwapTnapy Oyinya, KOKHW dy3uamaraH
NPYXWHAHUHT yunra unmb, 6ownaHruy TeaTUKCU3 Xyinub tobopunraH 6yn-
ca, XXUCMHUHI XapakaT TeHrfamacu TOMUJICUH.

YKaeob: x = e~197°¢ 2,45 cos 19,9t— 0,242 sin 19,9 0 cm.

32.67. TpyxuHara ocunraH Ba maccacu 6 Kr GyaraH >XUCM XapLiu-
nuK 6ynmaraHga 7 = 0,4n ¢ pgaBp 6unaH, Te3NMKHUHT OUpUHUM  dapa-
Kacura nponopumoHan xapwunumk béynraHga sca 7°1= 0,5nc pasp 6unaH
TebpaHagu. bownaHryy nainTga npyXuHa MyBO3aHaT XonatujaH 4 cm uy-
3UAraH Ba KeWWMH XXMCM Y3 Xonura Xyinmb6 tobopwaraH 6ynca, Xapluwmnuk
R = —av udgogacmpary nponopuuoHaniIuK KoappuUMeHTn a TOMWCKH
Ba YXMCMHUWHI XapakaT TeHrnamacu aHuxnaaHCWH.

XKaBo6: a = 36 Hc- x =5 e~3“sin [41+ arctg -yj cm.

32.68. 49 H Kyu 6unaH 10 cM ra 4ysunaguraH npy>uHara ocunraH
Ba Maccacu 1,96 Kr 6ynraH >XMCM XapakaT BaxTufa Te3IMKHWHT OupuH-
UM fapaxacura nponopumMoHan 6ynraH XxaplwuavMkka y4vpaingu Ba Oy Xxap-
wunuk 1 wm/c Tesnukga 1,96 H ra TeHr. bBownaHruy naitga npy>XxuHa
MyBO3aHaT xonaTugaH 5cM uy3unagum Ba >KMUCM OOLINAHIUY  Te3UKCK3
XapakaTra Kenagu. XWCMHUHI XapakaT XOHYHW aHWXNaHCWH.

XKaeob: x —5e~bI(51-f 1) cm.

32.69. buknpnuk koapduumeHT ¢ — 392 H/M OynraH npyxuHara
ocunraH T1= 2KT Ba Nr2= 3 Kr MaccanM Knap CTaTUK MyBO3aHaT XO-
natga Typuban. Mol gemndepu TE3NMKHUHI OGMpWHYM  Japaxacura npo-
nopuuoHan 6ynraH, Il = —a v ra TeHr Xapwwuink Ky4u XOCUN Xunagu,
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32.69- macanara 32.72- macanara

H-c o
6yepaa a=98 ; T210K 0NM6 TaWNaHAW. T X OKHUHT WYHAAH KeinH-
M

rM XxapakaT TeHrfamacu TOMU/CUH.

XKaBo6: x = (8,32e~4M— 0,82 e~44-+bi) cMm.

32.70. TIpyXWHaHWHT P orupnukgarn oK tabcupupa CTaTUK 4y3unu-
wu f ra TeHr. TebpaHyBYM XMUCMra Te3/IMKKA MPOMopuuoHan OynraH my-
XUTHUHT "apwuninK Kyuu Tabeup 3Tagn. Kapwumnvk  KoahouumeHTn K
HWHT XapakaT MpoLeccu anepuoimk bynafuraH 3HI KUYMK KuiiMaTa aHWK-
NaHCUH. Arap Kapwuamk KosppuuueHTN TONUAraH KnimaTugaH Kndunk 6y-

nun6 ~onca, CyHyBUM TeGPaHWULLMAPHUHT [aBPU TOMMU/ICUH.

2P 2P
XKago6: a = o;a< - “onpa xapakaT pgaspyu T — 24 :

_____ vet vet
-It'I/ J#.—q%lz_ b6ynraH TebpaHuwnapgaH wnbopar.

32.71. Maccacn 100 r 6ynraH MApy>XWMHa yuura OCWAraH K CyloL-
nukga XapakatnaHagu. TIpyXXUHaHUHT  GUKUPAUK  KO3(POUUMEHTU C =

= 19,6 H/m. [apakaTra 6ynraH "apwuankK Ky4uun LK TE3MUTUHUHT 6u-
H-c

pUHYM Aapaxacura nponopumoHan: R —av, 6yHga a = 3,5 - . Arap

M

6olwnaHrny nataa tOK MyBo3aHaT XonatmgaH x0= 1cM ra CUmMKUTUAKNG,

60LWnaHrny Te3nMKeus uynnb tobopunraH Gynca, HOKHWHI XapakaT TeHr-

namacyt TOMU/CKH.

XaBo6: x — (1,32 e~7*—0,33 e~2bl) cm.

32.72. ONAWHIN MacanaHWHr LwapTnapugaH ¢oiganadnb, 6owunaHruy
naiiTga oK CTaTUK MyBo3aHaT xonatugaH X0— 1cMm Macodara Cuixu-
TUAraH Ba YHra 6y cumkuwra Kapama- “apwm iWyHanuwpga 50 cvm/c ra
TEHTr GownaHrny Te3nuk GepunraH 6ynca, HOKHUHT "apakaT TeHrnamacu
TONWACUH Ba CUMDKULIHWHE Bak,Tra 6¢crnu” pasuwija ysrapuwim rpaduru
YU3WIICKH.

XKaBob: x = (—e~7T+ 2e-28") cm.

32.73. 32.71-macanaHuWHr LlapTnapura acocaH, K 6oOWaHrNY nanT-
fJa MyBO3aHaT xonatugaH x0= 5cM Mmacogara CUmMKUTUANG, YyBra cu-
Xuw nyHanmwunga v0= 100 cm/c 6ownaHrny Te3nuk 6epunaraH. HOKHUHT
NapakaTt TeHrfnamacu TOMW/ICMH Ba CUIXWULIHWHT Ba’Tra 60rnu” paBuwija
y3rapuwin rpauru YM3nICKH.
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32.73-macanara 32.74- macanara
XXaBob: x = (11,4 e~7t— 6,4 e~28/) cm.

32.74. WapHup 6unaH O HyxTara OGUPUKTUPUATaH CTePXeHb Yyuujaa-
rm ormp A HyKTa KM4YMK TebpaHuLWNapuHUHr auddepeHuman TeHrnamacu
TY3U/ICWH, LWYHUHT4EK CYHYBUM TebpaHuLWiap 4vacToTacu TOMUACUH. My-
XUTHUHT XapLWuanK Kyyn Te3IMKHUHT GUMPUHYM Japaxacura nponopumoHarn,
NPonNopLUOHANANK Ko3(h(MLMeHTN a ra TeHr fe6 XxucobnaHcuH. A HyxTa-
HUHT  OrUpAUTK P, NPY>XWHAHUHT BUKMPAUK KO3I(MULMEHTN C, CTEPXEHb
y3yHaurn /, macopa OB=b. CTepXeHHUHr maccacu xmcobra ONIMHMACKH.
MyBo3aHaT BasuATMAa CTEPXKEHb FOPU3OHTAN XOolnalraH. a Ko3hpuumneHT-
HUHT XaHfali xuiiMaTupa xapakaT anepuofguk 6ynagm?

1

Xaeob: j'y +a-"y+c y y=0k=y j/-f -

pag/lc, a> L ~Y

32.75. TpyxuHara wnaumHraH 20 Kr maccanu HKHUHI TebpaHuwnapmuia
10 Tyna TebpaHMLWIgaH CYHr MyBO3aHaT XoOfnaTuiaH 3Hr KaTTa oruwnap
MKKW MapTa KamalraHnurun aHuxnaadraH. Ok 9 ¢ wumpa 10 mapTa Tynmx
TebpaHraH. MponopunoHanInkK KoaghUUMeHTN a (TE3NUKHUHT  BUPUHUM
fapaxacura nponopuuoHan 6ynraH MyXUTHWUHT KapliMauruga) xaHfgan kat-
Ta/MKKa 3ra Ba GUKMPAUK KOIPPUUMEHTU C HUHT KWUAMATU XaHua?

>Kaeo6: a — 3,08 IIK|/I'C , = 974,8 H/m.

32.76. A HyxTa KuMYMK TebpaHMLUNApUHUHT AugdepeHunan TeHrnama-
CU TY3WICWH Ba CYHYBUM TebpaHMLINAp 4acToTacu aHuxXnaHcuH. J1 HyX-
TaHWHT Orupaurn P ra TeHr, NPY>XWHaHWHT
OUKUPAMK  KO3(puLMeHTM ¢, Macodanap Y
OA —b, OB = I. MyXuTHUHT XapLWInK
KYUYn TE3MKHUHT BUPMHYM Japaxacura npo-
NopL1oHan, NPonopLMOHaNINK Ko3phpuLumneH-
TM a ra TeHr. O HyxTara LUapHWp BOCUTa-
cupga  OupuktupuaraH OB CTEPXEHHUHT
maccacu xucobra onuMHMacuH. MyBo3aHat
Xonatnga cTepXeHb ropu3oHTan Typagu. a
KOIP(MUMEHTHUHT  XaHZal  XuiiMmatnapuaa
XapakaT anepuoguk 6ynagn?

32.76- macanara
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P — . 2
Xapo6: — y+ ay + — y =0,
a b*
, -if cly a2g2 2l ul,p

'pr24p3 " Paf/c>a ™~ N | g

32.77. Maccacum 5 Kr 6ynraH >ucm 6ukupauru 20 H/m ra TeHr npy-
XXUHAHWHT yyura WAMHraH Ba énuwKo™ MyxuTra >xoinawTupunrad. Ly
Xonga yHUHr TebpaHuwnapu gaspu 10 c. [Jdemndepnaw goumuiicn, Te6-
PaHULLNAPHWUHT NIOTapUMUK LEKPEMEHTU Ba 3pKUH TebpaHuWnap AaBpu
TOMW/ICUH.

XaBo6: a = 19-";-, A= nT/2=95; T= 31l4c.
B) Maxbypuin TebpaHuwnap

32.78. Maccac m 6ynraH HYKTaHMHI Q — —CX TMKIOBYM KyY Ba
FO poumMuii Ky4 Tabcupuparu Tyrpy UM3MKAU XapaKaTWHUHI TeHrjamacu

TonuncuH. bownaHnrmy nantga /= 0, x0= 0 Ba x0= 0. LUyHuHrAexk,
TebpaHUW [JaBpu ~aM TOMUJICUH.

Xago6: x = s (\ — cos kt), 6yHpa k = ~y\fE , T —2n/k.

32.79. Maccacm m ra TeHr HYKTaHUHr Q = — CX TUKNOBYM Kyd Ba
F = at Kyuy Tabcupugaru TYrpy UU3MUAN XapakaTUHWUHT  TeHrnamacu
aHUKMNQHCMH. BownaHrMy nanTga Hy”Ta CTaTMK MyBO3aHaT xonatga Typ-
raH Ba TE3NUrM HOAra TEHr O6ynraH.

XaBo6: x — 3 {kt — sin kt), 6yHpa k — J1 /m

32.80. Q= —cX TMKNOBYM Kydy Ba F — Fre~ at Kyy Tabcup 3TaéT-
raH m mMaccany HyKTaHWHT TYrpy YM3NKAM "apakaTuHW, 60owwNaHrn4y namt-
Ja HyTa Y3MHWHr MyBO3aHaT Xo0naTufa TWHY TypraH fAe6 TOMWHT.

XKaBob: X = —-------- 2-----—(¢ — cos kt -j----- CI—(' sin kt\J; 6yHaa

k = Velm.
32.81. Bukupnuk KoapguumeHtTn ¢ — 19,6 H/m 6ynran
npy>xuHara 100 r maccany MarHUT CTEpXeHW ocuaraH. Mar-
HUTHUHT NacTkM yum i — 20sin 8a/ A ysrapyByaH TOK yTub
TypaguraH rantakgaH yTagu. TOK, CTepXeHHW CconeHouara
TopTraH “onga /= 0 naiTgaH 6ownab yta Gownakgun; wy
naiTra K;afap MarHuT CTepXXeHW MpyXuHafja K;y3raimain ocu-
NuB TypraH. MarHuT 6unaH rantak opacujaru ysapo Tabcup
Kyun F — 0,016n/ H TeHrnMk 6unaH aHuknaHaguw. MarHut-
HUHT MaXK6ypuii TebpaHWULINapy aHWKIAHCUH.
»XaBob6: X — — 2,3sin 81/ cm.
32.82. OnguHrU mMacanaHWHr LWapTiapura acocaH, MarHut
CTEPXeHW u4ysunmMaraH Mpy>XWUHaHWHT yuura WavHuG, 6GolunaH-
32 81-ma- Puu TE3NMKCM3 Kyinb tobopunraH fgeb, YHUHT “apakaT TeHr-
canara namacu TOMUACUH.
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XaBob: x= (—5cos 14/ + 4,13 sin 14/ —
— 2,3sin8n/) cm.

32.83. 32.81-macanaHuHr wapTtnapu acocupa,
CTaTUK MyBO3aHaT Xonatufga TypyBUM MarHuTt
cTepeHura n0= 5 cm/c 6ownaHrny Tesnuk bGe-
punca, YHWHI XapakaT TeHrnamacu kaHgain wudgo- "{asinnt
JanaHuWun TOMUIICUH.

XaBo6: x = (4,486 sin 14/ — 2,3sin 8d/)cm.

32.84. M Tow AB npyXwuHara ocuaraH; O6yH-
fa NPY>XWHAHWHT TOBOPM Y4u a aMnauTyga Ba n
yactota OunaH BepTMKan Tyrpum uumsmx 0Oyinab
rapMoHuK TebpaHma xaPakaT kunagu: OjC =
— asm nt cm. Kylingarnnap 6epunraH: TOLUHUHT
maccacu 400 r, npyxuHa 32,2 H Ky4 Tabcupu-
JaH '™ ra dysunagu, a= 2cm, n — 1 pag/c. M
TOWHWHT MaXX6YypHin TebpaHWULLNAPW aHWKNAHCUH.

Xaso6: x — 4 sin 7/ cm.

32.85. AB npyxuHara ocunraH M TOLWHWUHT
(32.84-macanara ”"apaHr) xapakaTuW aHWKNaHCWUH. TIpY>XWHaHWHT HOKOPUrn
> yun a amnauTyga Ba k goupaBuii yactoTa 6unaH BepTukan 6yinab
rapMoHuK TebpaHma XaPakaT Kunagu. Mpy>XWHaHWHT TOLW OrUPAUrKA Tab-
cupuga CTaTuK 4ysunuwnm 6 ra TeHr. bownaHnrny natga A HyxTa y3u-
HWHT >pTa Xonatuga, M TOW 3ca TUHY Typagu; TOLWHWHI GoLNaHrny
XonatuHu KoopamHata 6owmn fe6 onmb, Ox yx nactra nyHanTUPUNICUH.

XKaBob6: y JL 6ynraHpa:

- ag \ k . . i
X 826 g y i smVi t — sin kt -

k —Vg/6 6ynraHuga:

— 2 sin |/ L/ — " [ coskt
—~T
32.86. KOK opTunraH ToBap BarOHW peccopaslapMHUHr CTaTUK 3ruau-
wy Afct= 5cM. Penbcnap ynaHraH >oinapga BaroH peccopanapura,
ynapHu Maxo6ypuii TebpaHuLIra KenTUPYBYM TYPTKWAAp Terca, BaroH «y-
Kunnai» 6ownangnraH xapakaTHUHI KPUTUK TE3NIUIM aHUX/aHCUH; pefb'c-
NAaPHUHT y3yHaurn L = 12m.
XKaBo6: v = 96 km/coaT.
32.87. MawwnHaHUHT wnHAMKaTopy A UWIMHEP Ba
YHUHT ununga D npyxuHara Tupanub topaguraH B
nopweHgaH wubopat; nopweHra BC cTepXeHb ynaHuo,
yHra é3rmy C wtugt 6upuktupunrad. lackanga wudo-

panaHraH OyrHuHr 6ocumn /7=10® '4 + 3siny- /

topmyna (byHaa T — BanHWHI 6Mp MapTa ainaHn6
uymxmw BaxTu) 6unaH ysrapagH Ba Ban MuHyTura 180
MapTa ainaHagn ge6 onub, C WTUPTHUHT Max6ypuii 32.87- macanara
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TebpaHUWapM amnauTyjacu Kyiuparn 6epunaraHnapra acocaH aHW"naH-
CWH: WHAWKATOp MOpLUeHW to3acu 0 — 4 CM2, UHAMKATOP XapakaT/laHyBuu
LMCMUHMHT Maccacu 1Kr, npyxuHa 29,4 H kyy 6unaH 1lcm ra uucunagw.

>XaBo6: a = 4,64 cm.

32.88. Arap cuctema 60wWnaHrMy namTAa cTaTMK MyBO3aHaT xonatmga
TUHY TypraH Oynca, ONAWHIW MacanaHWHr wwapTtnapura acocaH C WTUQT-
HUHI “~apakaT TeHrnamacu TOMWICKH.

XKaBob6: x — (— 1,61sin 54,22" + 4,64sin6n/)cM.

32.89. Maccacu T = 200 r 6ynraH tokK, 9,8 H/cm 6uknpnnk koathdu-
LMEHTNN NpYXWHara unuHraH 6ynmb, S = H sinpt kyy Tabcupupa Typa-
an, 6yHga H — 20 H, p — 50 pag/c. bownaHruy naiitga x0= 2cm, v0—
= 10 cm/c. KoopgnHata 60N HOKHUHF CTaTMK MyBO3aHaT XonaTuia TaH-
naHraH. KOKHWHI “apakaT TeHrnamacu TOMW/ICUH.

XKaBo6: x = (2cos70/ — 2,83sin 70/ + 4,17 sin 50/) cwm.

32.90. OnguHrM MacanaHwHr wwapTnapuga yurotyBuMm KyYHWHT 4acTo-
Tacu p — 70 pag/c “miimatra y3rapau fAeb, HOKHUHT “apakaT TeHrjaamacu
aHUKMIAHCUH.

XaBo6: x = (2cos 70/ + 1,16 sin 701— 71,4/cos70/) cm.

32.91. Maccacu 24,5 kr 6ynraH K OUKMPAMK Koa(hdmumeHTn 392
H/m 6ynraH npyxuHaga ocunub Typmbgm. tOkka F (t)= 156,8 sin 4t H
Ky4 Tabcup 3Ta 6ownaiign. KOKHUHT XapakaT LOHYHW aHLyraHCuH.

XaBob6: A = (0,2sin 4/— 0,8/cos 4/) m.

32.92. Maccacn 24,5 kr 6ynraH tok 392 H/m 6ukupaukgarn npy-
XuWHaga ocunmb Typmban. Arap tokka F = 39,2cos6/ H kyuy Tabcup 3aTa
6ownaraH 6ynca, OKHUHI “apakaT TeHrnamacu aHLyraHCuH.

XKaBo6: x = 16sintsin 5/ cMm. TebpaHuwnap «Tenuw» xapakTepura ara
6ynagm.

32.93. MMpyxXunHara WaWHraH 1K WyHaall TebpaHaguKu, YHUHT “apa-
Katu guddepeHyman TeHrnamacu

T X + cx = 5cosat + 2cos 3co/

KypuHulLga é3unagu. BownaHruy naTaa FOKHUHT  CU/DKWLLIM Ba TE3/UTU
HONMra TeHr 6y/ica, HKHWHI "apakaT ~OHYHW TOMWICUH, WYHUHIgeK, ©
HWHF  HAA b;uiimMaTnapuga pe3oHaHc 6OLLAAHWLLM aHWKIAHCUH.

5

C— T Uk

Ccos

X cos at 4-----------momomomeee- cos 3at.
us

PesoHaHC Kyiingaru MKk “onga GolwnaHagw
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NN K>apWwWunuKHUHT MaxXobypui TebpaHuw-
napra tabcupm

32.94. Bukupnnk KoapduumeHtn ¢ m= 19,6 H/m byn-
raH npyxwHara, cofieHous opxanu ytyeum 50 r maccanu
MarHUT CTEpPXeHW Ba MarHuWT xyTbnapu opacuiaH yTyBuM
50 r maccanu Muc nnacTuHka ocuaraH. ConeHoupgaH i =
= 20sin8n/ A TOK yTagum Ba MarHUT CTEPXeHW OunaH
0,016 jxt H mukgopgarn ysapo TabCUp Ky4uuM XCCUA  XW-
nagu. Ywopma Toknap Tydainm xocun 6ynraH Muc nnac-
TUHKAHU TOPMO3M10BYM Ky4Y &O0D2 ra TeHr, 6yHaa k=0,001,
= w]/IFB6 Ba y— NAacTUHKaHUHT M/C fa wdoganaH-
raH te3nuru. T[NacTUHKaHUMHT Maxbypuii TebpaHunapu
aHUKMNAHCWH.

Xago6: x = 0,022 sin (8n/ — 0,91n) m.
32.95. OnNAgvHIM MacanaHwHr LiapTnapura acocaH, u4y-

3UIMail  TypraH Mpy)XXuHara MarHUT CTepXeHW Ba MUC 3294 Ba
NAacTUHKaHW wWAMb, ynapra nactra TOMeH IyHanraH 32.95- ma-
£0= 5 cm/c Te3nuk GepuaraH 6ynca, MUC NAACTUHKAHUHT canara

XapakaT TeHrnamMacu TOMU/CUH.

XaBob6: x = e~ 25 (— 4,39cos 13,77/ -f 3,42sin 13,77/) -

+ 2,2sin(8n/ —0,91n) cm.

32.96. Maccacn T — 2Kr 6ynraH MOAAWUA HyKTa GUKMPAWUK Koaddu-
uneHTn 4 KH/m 6ynraH npyxuHara ocunraH. Hyxtara S= 120 Xsin (/?/+
-f-b) H yipoTyBUM Ky4y Ba TE3/IMKHWUHI OMPUHYM Japaxacura nponop-
umoHan 6ynraH, R — 0,5V Tc v H ra TeHr xapakaTtra Xapwuink Ky4u
Tabcup xunagu. Max6ypuii TebpaHWLW aMMIMTYAaCUHUHT 3HT  KaTTa
ATax XuinmaTn Humara TeHr? KaHgail p vacToTafa Maxbypuii TebpaHuw
aMNANTyJacu 3HI KatTa XWiMaTtHu onagu?

XXaBob: AT@6= 6,2 cm, p = 41,83 pag/c.

32.97. OnguHrM MacanaHwWHr LWapTnapura acocaH, 60WWnaHrMy namiT-
[Ja HyxTa xonatum Ba Te3nurn: x0= 2cm, yO= 3 cm/c ra TeHr 6ynraHu-
[a, YHVWHT XxapakaT TeHrnamacu TOMW/ICWMH. YWroTyBYuM Ky4 vactoTacu
p — 30 pag/c, 6ownaHruy gasacn 6= 0. KoopgmHata 6owm xunmb K-
HWHT CTaTMK MYyBO3aHaT X0/aTW TaHflaHTaH.

XKaeob-. x — e (4,422 cos 43,3/ — 1,547 sin 43,3/) -f
+ 4,66sin(30/—0,174n) cwm.
32.98. Maccac 3 Kr 6ynraH mMogauii HyxTa OUKMpAMK Ko3hduum-

eHTM c¢= 117,6 H/m 6ynraH npyxuHara ocunaraH. Hyxtara F —
— H sin(6,26/ + p) |1 yiAirotyBu# Ky4 Ba MYXUTHUHI ENULIXOX XapLUUAUK
Kyum R = —av (R — H xucobuga) tabcmp xunagu. TemnepaTypaHuHIr
y3rapuwn Tydanam MyXUTHUHT EnUXoxnnrn (a KosgguumeHT) yyu mapTa
Kynaica, HyxTa MaxOypuii TebpaHMLWNAPUHUHT aMnAuTygacu KpHAan
y3rapagun?

XKaBob: Maxbypuii TebpaHuwnap aMnAMTyAacu yd Mapta Kamasgu.
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32.99. MpyxuHa BocuTacmpa Kysraamac A HykTara OuUpUKTMpWUAraH
mMaccacu 2 Kr ra TeHT K FOpU3OHT 6unaH a 6ypyak XOoCUA KWUIYyBYU
CUNMNX Kua Tekmcnmk yctmpga S = 180sin 10 A yirotyBum Kydy Ba
Tesnukka nponopumoHan R — —29,4n (R —H xwucobupa) "apwnimk
Kyun Tabcupuga xapakat xunagu. [py>XUHaHWHT BGUKUMPANK KO3(hhunum-
eHTN ¢ — 5 kH/M. bownaHrny nanWTga >XWCM CTaTUK MyBO3aHaT XO0NaTu-
fa TUHY TypraH. >XUCMHUHI XapakaT TeHrnamacu, 3pkuH Ba Maxoypuii
TeOpaHMLWNAPUHUHT  fdaBpnapu T Ba 7\, Maxbypwuii
TebpaHWLWNap Ba YWroTyBYUM KYUHWHT (hasa CUMKALLIN
TOMUICUH.

XKaBob: x — é~73< (0,228 cos 49,46/ — 0.72 x
Xsin 49,460 + 3,74 sin (10/— 3°30)cm, T = 0,127c,.

Tr= 0,628 ¢, e = 3°30/.

32.100. Bukupnuk kosthduumneHtn ¢ — 4 kH/m 6yn-

raH npyXwuHara GUPMKTUPUAraH 0,4 KI mMaccanu >Xucmra 32.99- macanara
5 = 40sin 50/ HKyd4 BaR — —av MYXUTHHHI Kap-
WWAMK Kydun Tabcup atagu. byHpga a — 25 H-c/M, M — ) KUCMHWUHT Te3-
amrn (y — m/c xucobuga). bownaHrmy natha XUCM cTaTUK MyBO3aHat
Xonatmuga TUHY Typagu. XXUCMHWHI XapakaT KOHYHW TonwiacuH Xampja
YArOTYBUM KYUYHUHP MaxOypuii TebpaHuwinapu aMmnanTygacy makcuman
6ynaguraH yactoTacu aHWKNAHCUH.

XKago6: 1) n= 0,647 e - 315 sin (95/ — 46°55") + 1,23 sin (50/ —
— 22°36")cwm;

2) Max6ypuit TebpaHuwnap aMnAMTYJAaCUHUHT MakcuMan “uMimatu
p = 89,7 pag/c 6ynraHga onvHagu Ba 1,684 CM ra TeHT.

32.101. Maccacn M Kr, GUKMpAMK KoapguumeHtn ¢ H/m  6ynraH
npy>XuHara 6upukTupuaraHd xucmra S = H sinpt H yiirotysum Kky4 Ba
R — — XV (R— H xucobuga) K;aplimnuk Kyuu Tabcup 3Tagu, 6OyHAaa
V — XWUCMHUHI Te3NuUrn. bownaHrny nantga >UCM CTaTUK MyBO3aHat
Xonatuga 6ynub, 6ownaHrny Tes3nmMkka 3ra 3mac. Arap ¢ > a 2(4M)
6ynca, XXUCMHUHI XapakaT TeHrfiamacu TOMUCKH.

XaBo6: x — PR f2ncosY kr —nr/ +

V K1—n2 (r2— p22+ 42pa [(r2—p2sinpt

— 2npcos pt\, 6y epga h = :1—|, K2= c¢/M, n = al/(2M).

KH
32.102. Bukupnuk koapguumeHtTn c= 17,64

fynraH npyxwuHara ocunraH 6 kr maccanm tokka PO sinpt yirotysum
Kyuy Tabcup Xxunagu. CYHUIMKHUHT K,apLUUaUrM Te3NKKa MponopumnoHan.
Max6ypuii TebpaHULWIAP aMNANTYAACMHMHT Makcuman uuiAMatn CcTaTuk
YY3UIWLLIHWHT Y4 6apaBapura TeHT OynuIUM YUYYH EMUHLLO0X CYHOMUKHUHT
Xapwumank koathunumeHTn a uaHgain éynuwm kepak? Hoco3nuk Koadpgu-
uneHTa (Max6ypuin TebpaHuLLNap AOMPaBUIA YACTOTACUHWMHI 3pKUH Tebpa-
HULINAp [OWpaBWiA YacToTacura HMUC6GaTH) HMMara TeHr? Maxo6ypuii Tebpa-
HULLMAap Ba YWrOTYBUM KYUHUHT (basa CU/MDKULLM TOMU/ICKH.
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>XaBo6: a — 110 H. ¢/m, 1 = 0,97, e = 80°7".

32.103. Bukunpnuk KoathuumeHtTn c = 5kH/m 6ynraH npy-
XuHara OupukTupunrad, 0,1 Kr maccanum >ucmra S = Hsin.pt kyu
Ba R —fiv xapwwnuk Kyunm Tabcup atagn: 6yHga H = 100 H.
p= 100 pag/c, (I—50 Hc/m. Maxbypuit TebpaHuwnap TeHrnamacu
83UNCUH Ba Maxbypuii TebpaHuwnap amMnauMTygacy Makcuman Kuimartra
apuwagurad p 4actota MUKLOPU aHUXNAHCUH.

Xagob6: xr= 0,98s/nl00/— 1,22c0s\00t cm; amMNANUTYAAHWHI MaKcK-
Man XuiimaTu n >- K/Y 2 6ynraHu yyyH MaBXyj 3mac.

32. 104. OngmHrn macanaHWHr wapTnapn 6yinnya mMaxbypuin Tebpa-
HULWap Ba YAroTyBYM KYUHUHT (hasa CU/DKULLW aHUXNAHCUH.

XaBob6: e = arctg 1,25 = 51°20".

32.105. Bukupnuk koappuumeHT ¢ — 19,6 H/m 6ynraH npyxuHara
0.2 kr maccanu tK ocunraH. FOkka S = 0,2Qsin1At H yiArotysum Kyu
Ba R = 490 H xapwunuk Kyun Tabcup 3Tagu. Maxoéypuii TebpaHuwinap
Ba YMroTyBUM KYUHWUHT (hasanapu CUMKULIN aHUKNAHCUH.

XKaBo6: e = 91°38\

32.106. OnguMHrn MacanaHWHr LwapTiapura acocaH, \F
Max6ypuii TebpaHuwnap Ba YWroTyBYM Kyd (hasanap , T
CUDKUIWIN A/2 ra TeHr 6ynuwn yuyH 6epunraH npyxu- L 1
HaHW anMawTUPYBUM SHIU NPYXWUHAHWUHT 6UKNpANK n

KO3 ULNEHTN aHUXNAHCUH.

/ XXaBo6: = 39,2 H/m.

32.107. T mjgccann  xucmra F—Fn&lntpﬂtﬁ 6), AW, WL L
YUFOTYBYM  KYUYHUHT TabCUPWHM  KaManmTupuwl =~ y4yyH
CYWOK/NK AeMndepnn nNpyxXuHaau amopTu3atop YpHa- 32.i07-macanara
Tmnagn, Mpy>XWHaHWHT GUKUPANK KOo3hduumeHTM C ra
TeHr. K™apwuivk KyuYuHU Te3IMKHWUHT  OUPUHYM  Japaxacura nponop-

umoHan (F w= av) ge6 x1C6nab, 6apkapop TebpaHuwnapga AXAuT
CUCTEMaHUHI (yHAameHTra 6ynraH Makcuman JuHamuK 60CMMU TONWA-
CUH.

>XaBo6: N ~ FQ\/ ---—-- fcii

~ ~ = al(2T).
- (K*—p—yj-\]4 , 6XH,qa K c/T, n a/QIT)

33-8. Hucbuin xapakat

33.1. AB BepTuKan 3facTUK CTEPXXeHHUMHr A yuura maccacu 2,5 Kr
b6ynraH C 10K MaxkKamnaHraH. C oK MyBO3aHaT X0naTufaH YmkapunraHuia,
Y3MHUHI MYBO3aHaT xofaturaya OynraH Macoara nponopuuoHan Ky4
TabCupuaa rapMoHWK TebpaHMa XxapakaT Kunagu. AB cTepxeHb LIyHAaW-
KW, YHUHT A yusHu 1 cMm orgupuit yyyH 1H Kyuy xyiimw kepak. Crep-
XXEHHUHI MaxkKamnaHraH B Hyxracu ropusoHTan Tyrpu umam” 06yiinab
amnautygacu 1 MM Ba gaBpu 1,1c 6ynraH rapMoOHWK TebpaHma Xapakat
xunraHga C IOKHUHT MaxOypuii TebpaHuwnap amnauTygacu kKaHya 6y-
NN TOMWCKH.

YKaBob6: 5,42 mm.
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33.2. Y3yHaurn [/ 6ynraH ma-
TEMaTUK  MaATHUKNWUHT  OCWAraH
" HyTacu BepTUKan O6yiinaé Tekuc
I Te3naHuW 6unaH XxapakaTt Lunagu.
| K,yiingarm ukku Xxonga MasiTHUK-

HUHI KMYUK TebpaHuwniapu fJaspu

@*j T aHuKNaHcuMH: 1) ocunraH Hy”-
) TaHUHI  Te3NMaHUWK ouopura iy-

HanraH Ba GUpOp p MUKAopra ara;
33.1 - macanara 2) 6y TesnaHWW nacTra MyHanraH

Ba YHUHT MWBLOPU pP<. g-

Y P+g

33.3. Y3yHaurn | ra TeHr OM MaTemaTMK MasTHWK 6GownaHrny
nataa OA MyBO3aHaT XonatMjaH a Oypuyakka OrgupwaraH Ba Te3nuru
HOAra TeHr OynraH; TebpaHrMy OCUATaH HYKTaHUHT WYy naiATharn Tes-
AUrU Xam Honra TeHr; 6upou, 6upop naiTga 6y Hykga p > g AOMMMIA
Te3naHuwWw 6unaH nactra Tywaan. M HykTaHuUHr O Hy”Ta aTtpodumpa Huc-
6uii MapakaT KMWM6 uulaguraH aiinaHa EWWMHWHE Y3YHAUTW S aHLYTaHCUH.

XaBo6-. \) p=g x,onga s = O;

2) P> g 3tonga s = 2/ (n—a).

33.4. MepuguaH 6yiinab &TumsmaraH penbcga Temup Wyn  noesgu
XaHybgaH wwumMonra ~apa6 15 m/c Te3nuk 6unaH 6opmoBpa. Moe3gHUHT
maccacu 2000 T.

1) noesn wy nainTga 60° WMMONWUIA KEHTMKHW Kecub yTaétraH 6yn-
ca, NOE3JHWHI penbCra &H TOMOHAAH TyluMpaguraH 60CUM Kyyu aHLlyraH-
CWH; 2) arap noesj Xyaau Wy epga WuMMongaH >aHy6ra “apab keTa-
éTraH 6ynca, YHUHr penbcra éH TOMOHZAH TywupaguraH 60cuM  Kyuu
aHLUYraHCuH.

XKaBo6: 1) yHr TomMoHAaru Lapkuii penbcra 3778,7 H ;
2) yHr TOmoHgaru rapbuii penbcra 3778,7 H .

33.5. LWumonuin spum wapga moaauii Hy~ta 500 m  6anaHgnukgaH
epra 3pkvH Tywmouga. EpHuHr y3 y™n aTpodmparn ainaHuimHU "~Mcob-
ra o6 Ba XaBO KapLIMAWMIMHM ~ucobra onmaid, HyKTaHWHT TYLIUL Bak,Tu-
[a wapuka "aH4a OruiM aHUKNaHCUH. LUy XXOMHUHT reorpatMk KeHrauiru
60° ra TeHr.

XKaBo6: 12 cm ra.

33.6. T'opu3oHTan TyrpyM umswywl KRynga xapakaTtnaHyBuM BaroHaaru
MasTHUK KWYMK rapMOHUK TebpaHMa “apakaT uunagu, 6yHAa YHUHT ypTada
AonaTu BepTuKangaH 6° 6ypyakka orraHumya ~onagu.

1) BarOHHUHI W Te3/laHWLIMN aHLWYraHCUH. 2)MaaTHUKHUHT BaroH "apa-
KaT “unmai TypraH naiitgaru T Ba 6GepwunraH “ongarum 7\ TebpaHuUL
[aBPMapUHUHT aiimpmacu TOMWJICUH.

XKago6: 1) w == 1,03 m/c2, 2) T—7\ =0,0028 T.

33.7. Y3yHnaurn [ 6ynraH MasTHMK ocuaraH Ox Hy~Ta ”3ranmac
O Hy”Ta aTpodmga TyrpyM ymswyll ropum3oHTan rapMoHuMK TebpaHma Xa-
pakat uunagn: OOx—asinpt.

=2al -x-\ )T =2n]/1nN
g_

262



-B- 13-

33.7- macanara 33.9- macanara 33.10- macanara

BakT Honra TeHr 6ynraH naWtga ¢ = 0, = 0 ge6 ~mco6n3b, YHUHT
KUYMK TebpaHMa XapakaTu aHWKNaHCUH.

- ap* . . .
Xaeob: ¢ = t-----—sink k=Y
aeob: ¢ I(k2— p2) \smp " sin /3, g/i
33.8. S KeHrnMKAa TypraH HyKTa, papbuid liyHanuwfja ropu3oHTra

HucbataH a 6ypuyak octmga v0 6ownaHrMy Te3nuk 6unaH otwuaraH. Hyx-
TAHWHT Y4/l BaxTa Ba Y4Yull Y30X/UMW aHWXIAHCUH.

210 sin a 2v0sin a
Yaeob: t= 1. 2cov0 cos tacsa
g 2wimdcos X cos a g g
L = vK sin 2a N QB mcos Xsina (16sin2a — 12)
g 392

0y epaa to— Ep aiinaHWLWIMHUHT 6ypyak Te3/uru.

33.9. BUKMpAnK KoapuuUMeHTU ¢ 6ynraH ropusoHTan npyXuHa yuura
O6vpuKTUpUAraH T Maccanu Lwapya Tpybka numpa BepTuKan yxfjaH a Ma-
coaga MyBO3aHaTAa Typubau. ¥Yx 6GunaH Typpu OypyakK XOCUA X»/yB4M
Tpybka Wy BepTUKan yx atpoduga o ysrapmac 6ypyak Te3nuk 6unau
allnaHa 6ownaca, LWap4yaHUHT HUCOMIA xapakaTh aHWXNaHCUH.

YKaeob: Yum lwapyaHVWHT MyBO3aHAT X0/naTura MoC KenaguraH Koop-
[AMHaTa cucTemacuga:

k — JL> o
Yy T

éynraHga x = 2 Sin' Y t\

k = <

ara
= nymo .t
oynraHga x P fo (e nl 1).

33.10. lopmsoHTan CD Tpy6bka BepTukan AB yx aTtpoduga o 6yp-
Yak Te3nuk 6unaH 6up Tekuc aiknaHagu. Tpybka unumga M Kucm
6op. bownaHrny naiitga x = xn, vO= 0 6ynca, XUCMHUHT  TpybKa-
JaH oTUAMG umxuw  natmga yHra HucbataH Vv Te3NUrM aHWX/IaHCWH,
Tpybka y3yHnurm L ra TeHr. WwxanaHuw  xucobra  ONUHMACHH.

YKaeo6: v — Y L2— x(Q2co.
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33.11. OnNAMHIM MacanaHWHr wapTnapu Oyinya XUCMHUHT  Tpy6Ka
numpga “apakatnaHuw BaTU aHWKNAHCUH.
Xago6: 77= — In A + >/L—
w x0
33.12. Tpybka 6unaH XMCM opacufgaru cCuUpraHué uwkanaHuw KO-
(uumeHTn / ra TeHr pe6, 33.10- mMacanaHWHr LwapTnapura acocaH, XUcM-
HUHI TpybKa wuuymgarn xapakatu gugdepeHunan TeHrnamacum TY3UICUH.

XaBo6: x — (0v + /]"g2+ 4doo2-;
o opu nwopara x<.0, Kyhmgarucura x> 0 MCC Kenagu.

33.13. Xanka cunnmk AB cTepeHb 6yinab xapakaTnaHagwn; cTep-
XEeHb rOpu30HTan TeKUcnukga, A yumfaH yTyBuM BepTMKan Yyu, atpo-
(upa cekyHaura 6up mapTta alinaHwb, Tekuc alinaHma xapakat “‘unagw;
CTepXeHb y3yHaurun 1wm; 1= 0 naitga ”~ana A yuyjaH 60 cM Hapu-
fa TypraH Ba Te3NWruM Honra TeHr 6ynraH. Xanka cTepXeHgaH 4n™nb
KeTaguraH tx nainT aHWKNaHCUH.

»XaBob6: t, = — 1n3= 0,175 c.
2n

33.14. AB Tpybka BepTukan CD yk 6unaH y3srapmac 45° 6ypuyak
3ccun Kunmb, YHWHT atpoduaa o Aommuii 6ypyak Te3nuK 6unaH alinaHa-
an. Tpybka mumpga orap M Lwapya Typagu. Arap LWwapyaHuMHr 6ownaH-
rMy Te3NUrnM Honra TeHr Ba y 6unaH O HYKTaHWHr GOLINaHrMy opanuru
a ra TeHr 6ynca, LWapyaHUHI XapakaTu aHwyraHcuH. WwkanaHuw ~Mcob-
ra OfIMHMacuH.

: = - AN+ Ttk )+

XKago6: 0 M L&\a mLiL}\ [ e r“«e'r J_) @

33.15. Ep y3 yku atpodupa adnaHuiy HaTuxacuga OrupavMK Kydu
Te3NaHULLMHUUT XON KEHrAUMrM @ ra kaoab “ai Tapuka ysrapullun aHuu-
naHcuH. Ep paguycn R = 6370 Kwm.

XKaBo6: arap 4 KWYMK 6ynraHW ydyyH, y UuaTHawraH xafg Xxucobra
ofiMHMaca, g,= ¢ f/lggﬁl_Fj_EP_S_:Ui\_ -l ékn gL— 9,%1/('1 -------------- lc%sﬁgfaE
an, 6y-epaa g — OTUMPAUK KYUYMHUHr----"yT6Aarn Tes-
NaHWWKW, ¢ — XOWHUHT reorpauK KeHrauru.
33.16. Oksatopga Ep cupTmgary ormp HykTa,
S OrUpaurn 6ynMaciurn yyyH, EpPHUHT y3 yuH artpo-
8 ¢wmpa alinaHWW 6Gypyak TEe3NUTMHM Heya MapTa Ky-
nanTpuw kepak? EpHUHr paguycm R = 6370 Km.
Xasob: 17 mapTa.
33.17. Aptunnepus cHapaguM €tuk; TpaekTopus
(AbHM TaxXMUHaH TOpPU3OHTaN Tyrpu uyumsn™ geb xu-
cobnawl MymKuWH 6ynraH TpaekTopusa) 6yiinab “apa-
KaT uunagu. XapakaT BauTufa CHapsiagHWHI TOPU30H-
Tan Te3nurm v0= 900 m/c. CHapsj Y3WHWUHT OTuWA-
raH xomugaH 18 KM Hapuparm Mynxanra TerHwu
33.14-macanara Kepak. X,aBOHWMNI KaplMAUMIMHU Xucobra onmain, fcp-
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HUHT  auflaHULWW  HaTuXacuga CHapAgHWHT My/KangaH KaHya ofhlhh
aHMKNaHCMH. CHapsag X = 60° WKMMOMNIA KeHFNMKAA OTWAraH.

XKaBo6: cHapsj uail TOMOHra uapab OTWAMAcCWH, Yy YHI TOMOHra
(arap yHra to”opugaH Te3nMKKa TUK .“onga “apanca)

s= ovh2sinldi= 22,7 m

macothara oragu.

33.18. ¥Y3yH unra ocuaraH MasTHUK LUMON — XaHy6 Tekucanrmaa
KUYMK 6OLINAHTUY Te3/IMK onraH. MasTHUKHWHT CTULLIWHH WMHWHE  Y3YH-
nurura HucbataH Knuuk feb6  xmucobnab Ba EpHUHT  y3 y™m  atpodmga
alnaHuWmMHM xucobra onuM6, MasTHUKHWHT TebpaHWul Tekucaurm rapb—
WapK TeKUcAUrura Tyrpu KenraHura kagap Kavuya sal’r  yTuwm Tonun-
CMH. MasTHUK 60° M WMMONWIA KEHTNWKAA YpHaTUATaH.

Xago6: T = 13,86(0,5 + K) coaT, 6y epga K— 0, 1,2,....

33.19. Oruvp HyKTa BepTMKan cMM Xxana 6yinaé ww”anaHmacgaH
XapakaTnaHuly MYMKWH; Xanua aca Y3UHWHT BepTUKan fuameTpu aTtpo-
uga © ysrapmac 6ypyak Te3nuk 6unaH aiinaHagu. XankaHUHr paguycu
R ra TeHr. HyKTaHWHI MyBO3aHaT XonaTW TOMWICWH Ba HYKTa MyBO3a-
HaT XxonaTuga ypuHma O6yiina6 tokopura WyHanraH Kudank vO Te3nuk
0nca, K,aHAail xapakaTnaHWWKW aHWUKNAHCKH.

XKaBo6: MyBo3aHaT ~onaTM HYKTAHWHT alinaHagary Uy ~onarmpgad

xucobnaHaguraH $0 = arccos b6ypyakka Moc Kenagn. Kwuumk VO

TE3NNK ONraH Hy~ta ¢ = sin kt TeHrnamara myBoU” MyBO3a-

Rk

HaT xonatm artpoupa Kuumk TebpaHuwnap uunagu, 6y epga k =*
—03
y (R g
33.20. BepTukan TebpaHMLWNAPUHWHT AoupaBuii yactotack 10 pag/c
6ynraH npy>XuHanu BMOPOLATUMK, MNOE3AHWHI BEPTUKaN  Te3NaHUWUHM
ynuaw yyyH uwnarunagn. Acbob TasgHUM NOe3[  BarOHNApUHWHE  Gupn
6ynn6, BaroH Kopnycu 6unaH SXAUT XucobnaHagn. AC606HWMHI TasH4YMra
OUKUPANK KO3uLmeHTN ¢ = 17,64 KH/m 6ynraH npyxuHa 6GornaHraH.
MpyxuHara T — 1,75 Kr maccanm 10K 6upukTupunrad. BubpogaTumk
FOKMHWHT HUCOMIA XapakaTu amnauTygacu, acbo6HMHr é3uwmnra Kypa,
0,125 cm ra TeHr. T0e3gHMHI BepTMKan OyiiMya MakcuUMan Te3laHULK
TonuNcuH. loe3n BUOPALHACUHUHT aMNInMTyjacu KaH4ya?

XKaBob6: [oesgHUHT BepTUKan 6y|7|w4a MaKCumMan Te3/laHunWwun wnex =

= 1237 cm/c2 ra TeHr. lMoe3gHWHT BepTWKan TebpaHuwwnapy amnautyga-
cn a — 12,37 cM ra TeHT.

33.21. MawwHa “mcmnapugaH GUPUHUHT BepTUKan TebpaHULNapuUHK
aHuryTalwl yyyH subpomeTp wuwnatunagn. Ac60OHMHr  XapakaTnaHyBuu
cuctemacupa femndgep iyy. BubpomeTp faTumry (MacCcuB HOK) HUHE HUC-
ouiA cumkuwn 0,005 cm ra TeHr. BWOPOMETPHUMHI XyCycuid TebpaHuL-
napw vactotacu 6 'y, MalMHaHWHT BMGpaLManaHaéTraH LUCMKM 4vacToTacu
2 'y ra TeHr. MawuHaHWHr BubpaumanaHaéTraH uucMyu TebpaHuULnapm
amnauTygacu, Makcuman Te3NUru Ba MakCuman Te3flaHULIW Humara TeHr?
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XaBo6: TebpaHuwnap amnautygacu a= 0,04 cM, MakcMMan Te3nuru
vmx = 0,5 cm/c Ba Makcuman Te3naHuwmn wmex = 6,316 cwm/c2 6ynagn.

33.22. Maccacm T — 1,75 Kr 6ynraH K Kopobka wumgarn 6ukmp-
MK KoaggmumeHtn ¢ = 0,88 kH/m 6ynraH BepTukan npyXuHara ocub
KyinnraH. Kopobka BepTukan iyHanuwaa BubpauusnaHaétraH cToara
ypHatuarad. CTOAHWHr TebpaHuwnap TeHrnamacu = 0,225 sin 3 /cm.
FOK TebpaHMLUNApPUHWUHT abCconoT aMnauTyaacu TOMUICUH.

YXaeob6: x = 0,2254 cm.

X BOB
sMOIMA CUCTEMA AVHAMUKACHK

34-8. Maccanap reomeTpusicu: Moaauii cuctema KHaccanap Mapkasw,
K.aTTu!\ XXUCMNApHWUHT MHepuUs MOMeHTNaps

34.1. Y4 UMAVHAPAH ABUraTe/IHWUHI pacMia TacBupfaHraH Tupcaknu
Bann 6up-6upura HucbataH 120° 6unaH KoWnawraH ydvyta TupcakigaH
néopar. Tupcaknap MaccanapuHun A, B Ba D HykTanapga TynnaHrad
xucobnab xamga TA— TB = mD—m pgeb, BanHUHr 6Gow”™a uucMmnapn

MaccanapuHn xucobra ofimaid, TMPCaKAM Baj Maccanap MapKasWHWUHE XO-
naTu aHWKNaHcuH. Macodanap pacmpa KypcaTuirat.

YKaeob: maccanap mapkasn O KoopauHaTanap 6owm 6unaH ycTma-ycT
TyLIraH.

34.2. OABOt wapHupnan napaniefnorpaMmm maccanap MapKasuHUHT
Xapakatu TeHrfamacu, WwyHuHrgek, OA KpusowMn 0 y3rapmac 6ypuak
Te3nWK bunaH aiinaHraHwga napannenorpaMmm maccanap MapKasvHUHT Tpaek-
TopuAcKM TonwuncuH. [MapannenorpamMm 3BEHONApU OUP XKUHCAU  CTepPXKEH-
nap 6ynné, OA = OB — AB/2 = a.

Xaeob: xc= a LI---?’—a cos co/, yc ——3a sin co/; TPaeKkTopusi TeHr-
(—3 a) — paaunycut 3 d, Mapkasut (a 0) Koop-
AvHatann K HyuTtaga 6ynraH ainaHa.

34.3. Maccac MXx6ynrad | nonsyHra WHrudka edrun un 6unad Mt
maccanu Il tok 6ornaHraH. FOKHUHT < *md0 sinco/ KoHyHra acocaH Tebpa-
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HAWMAA NON3YyH Kysraamac CWUJL, ropu3oHTan cupt
ycTuga cupnaHagu. bownanruy (t = 0) naitga non-

3yH X YMHUHT 6ownm— O Hyryaga O6ynraH fe6,

MON3YHHUHI X! = /(/) XapaKaT TeHrnamacum Tonusn- 34 4- macanara
CUH. WINHWHT y3yHnuru | ra TeHr.

Ni . .
 a806: - 0 1).
aso XX T sin (p0sin mt)

34.4. Pacmpga TacBuMpnaHraH MmapkasfaH K;ouma perynsaTtop, xap 6mpm
Mi maccanm A Ba B wapnap, maccach M2 ra TeHr D mydTagaH nb6o-
paT 6ynca,perynatop Maccanap MapKasWHWHT XonaTu aHLlyraHcuH. A Ba
B wapnap Hy”~TaBuil maccanap fe6 xucobnaHcuH. CTepxeHnap Maccana-

pu xucobra ONMHMACHH.

Xago6'. xc = 0, yc= 2 AIJ_+ Al | COSdh.

2Afj+ Mr

34.5. fap "aiicucuHuHr maccacm Mr 6ynraH J1 Ba B mydtanap, M2
maccanu OC kpuBowwun xamga Maccacu 2J112 6ynraH AB nuHelikagaH
nbopat anauncorpad MexaHW3MM maccanap MapKasUHWHI TpaekTopuscu
aHWyraHcuH; 6epunraH: OC = AC = CB = |. JInHeilka Ba KPWBOLUWMHM
6Vp XXUHCAWM CTepXXeHnap, My(TanapHW 3aca MOAAWA HyK;Tanap pne6 xu'
CO6MAHCUH.

>KaBo6: MaBKasm O HyKTapja Ba paguycu 2M 1+ %Vi *— ra TeHr

ainaHa.

34.6. Wkknta 6up xun D Ba E toknap AB BepTukan Banra AB ra
nepneHauKynap, wy 6unad 6upra ysapo nepneHaukynap 6ynraH OE =»
= OD = r cTepxeHnap épgamuga 6upukTupunraH. Ban Ba cTepxeHnap
maccanapyu xucobra onuHmacuH. KOknap moaauii Hy”Tanap [fe6 XHco6-

B\
D
_0~
34.5- macanara 84.6- macanara
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nanmcHH. CucrtemaHuHr C maccanap Mapkasu nonatv Ba MapkasfaH K,0u-
Ma MHepuua momeHTnapu Ixr, 1lyr, 1xy TOMWICKH.

34.7. Pagnycu 5 cm Ba Mmaccacu 100 Kr 6ynraH nynat BaJHUHT
AcoBUMCMra HUcbHaTaH MHepuus MOMeHTa ~McobnaHcuH. BanHu 6up XuHC-
AN uMAnHAp Aeb ~apancuH.

XKaBo6: 3750 Kr. cm3.

34.8. bup xuHcam M Mmaccanu Ba  paguyciau onk;a SpuM AUCKHWUHT
ApUM  OUCK AuvameTpu 6yiinab uyerapanab yTyBuM yk“a HucbataH WuHep-
UMA MOMEHTM ~MCOBNAHCUH.

XaBob6: Mr24.

34.9. Pacmpa TacBMpnaHraH 6up XuHcau, Tyrpm Oypyaknm M wmac-

cany MMaCTUHKAHWMHT vV Ba Yy Yy”~napra HucbataH WHepuus MOMeHTNapu
IX Ba / XMCOBNAHCUH:

YKaBo6: IX: 3 Ma2 | = |3 1162
34.10. Pacmpa TacBuMpnaHraH 6up XuHcaum Tyrpu 6ypuyaknm M mac-

canu napannenenuneaHvHr X,y Ba Z YKnapra HucbaTtaH MWHepuusi Mo-
MeHTNapn "~McoBNaHCKH.

34.11. R pagnycnu K, a 6up XUHCAWM Anckaa napmanab, r paguyc-
IV KOHUEHTPUK Tewnk ouymnrad. LWy M wmaccann AUCKHUHT  UHepuwma

MapKasufaH YHWUHI TeKUCAUrura TWK YTYBYM T yBAa Huc6aTaH WHepums
MOMEHTN XMCOBMAHCUH.

34.12. TeHr 8nnn yubypuak waknugarn h 6anaHgnumkka ara oynras.,
6up XnHcam M maccanu nNnacTUHKaHWHT C MHepuus MapkasuiaH acocu-

ra napannen paeuwja yTyBuM yBAa HUcGaTaH MHepPLUSi MOMEHTU ~MCO6-
NaHCUH.

YKaBo6: Mh2
18

m

2a

34.9- macanara 34.10- macanara 34.11 « blacanar*
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34.12- macanara 34.13-macanara 34.14-macanara

34.13. Bup XMWHCAM MeTann nnacTMHKa TeHr TOMOHAM  yuybypuak
Wwaknuga vwnadrad. [lnactMHKa Maccacu — M, TOMOHWHWHT Y3YHAUTU
— |. MnacTUHKaHWHT OUp yyumdaH YHUHI acocura napanfien yraguraH z
yAa HucbaTaH MHEpPUMS MOMEHTU XMUCOBNAHCUH.

XKago6: [/ = — MI2

r 8

34.14. BMp XWHCAN TEeHr TOMOHAM y4ybypyak LWwakaugarn nnacTuHa
M wmaccara ara 6ynnM6, TOMOHWHWHI Y3yHAUrW / ra TeHr. lMnacTUHaHWHT
6vpop yumgaH nnacTMHa Tekucaurura Tuk 6ynmb ytaguraH z ykga Huc-
6ataH WHepUMs MOMEHTU XWUCOBMAHCUH.

XXaBob: | = -i- MI2
r 12

34.15. KOn”™a 6up >xuHcnm, M maccanu 3nAMNTUK nnacTuHKa-— f-
a2

n2
-—-—-- =1 KOHTYp OwunaH YerapanaHraH; LWy MAACTUHKAHWUHI y4Ta y3apo

TUK X, Yy Ba z yiyiapra HucbaTaH WHepuus MOMEHTIapu XMCOBNAHCUH.

. _ M _ M
Xapob: / = — b\ I-- 1= . (a2+ b3.
34.16. Maccacu M 6ynraH 6up XWHCAW M4YM BYLU LUAPHWUHT, YHWUHT

OTUPNMK MapKasufjaH yTyBUM y3fa HUc6GaTaH MHepUMs MOMEHTM XMCOG6-
NaHcUH. TalKyW Ba WYKU paguycnap Moc paBullfa R Ba I ra TeHr.

>KaBob: M
R3—r3

34.17. Pagnycn R ra TeHr apum ciepa lakamja WnaHraH Hork;a
6UpP XMHCAU KPOBUKHUHI YHW 4erapasioBunm TeKUCNUKKa TUK 6ynnb, apum
chepa MapkasumjaH yTyBuM yBAa HWcHaTaH WHEpPLUS MOMEHTU XucobnaH-

34.15- macanara
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fan
34.18- macanara 34.19- macanara 34.20- macanara

CUH. 1\0buKbIMHIT M Maccacu sipum cgepa cuptu 6yiinab 6up Tekuc Tau-
CUMAaHraH.

>XaBo6: —*MR2
3

34.18. Bup >XuHcAKM TyTalw UWAMHAPHUHT paguycu 4 cM, 6anaHanurm
40 cmra TeHr. LWy UWAWHAPHWHL, UWAWHAP YKUra TUK Oynub, YHUHT
C wmaccanap mapkasugaH 10cm Mmacoaga TypyBuM z yepa HucbataH
NHepums pagumycu ~McobnaHCuH.

>KaBo6: 15,4 cwm.

34.19. MaaTtHuk /W, maccanm uWHruyka 6mp >XuHcnu AB cTepXeHb
yuura 6upuktmpunrad maccacu M26ynraH 6up xuHcau C guckaaH néopar.
CTepxeHb y3yHaurun 4r, 6y eppa r— guck paguycun. MasTHUKHUHT
CTEPXeHb YyuumpaH I Macodana, MasTHUK TEKACAUrMra TUK Uunné yTka-
3unraH O ocunuw y”~ura HucbaTaH WMHepUMS MOMEHTU “~MCOBNaHCUH.

14M. + 99 M2
YKaBo6: -——- — = .

34.20. Maccacu M 6ynraH, 2 | y3yHAMKAArn WHrUYKa Oup XUHCAK
AB cTepxeHb O mapka3u 6unaH BepTuKan ysfa OupuktupunraH. Crep-
XeHb BepTMKan OunaH a 6ypyak Tawkun 3tagn. CTepXeHHWHr 1x, |

MOMEHT/Mapu “amga /  MapkasfgaH Kouma WHepuusi MOMEHTM “~Mco6naH-
CVH. KoopauHaTa yunapu pacMaa KypcaTuiraH.

I* ,

\ M M .
YKago6: | —---3—-cos-a, /"= e sin2a

34.21. Maccacu M Ba paguycu r 6yn
6up >xuHcau poupasuii guck C maccanap map-

kasugaH OC = —macoaga TypyBun AB y\-

fa 6upukTUpmaraH. OUCKHUHT y”napra Hucba-
TaH Ba MapkasfiaH K;ouma WHepuus MOMEHTNa-
pn xucobnancuH.

270

raH



34.22- macanara 34.24- macanara

>XaBob: 1 = p Mr2, | = — /"0:/*

34.22. Maccach M ra TeHr 6up XuHcam ABC yubypyak nnacTuH-
KaHWHT, YHWHT A yuynpaH yTub, nnacTuHKa Tekucaurnga EtaguraH X
yBAa HucbaTaH MHEpUMs MOMEHTWM XucobnaHcmH. B Ba C Hy”Tanappad
X ypada 6ynraH macocanap 6epunraH: BM m=hB, CN = hc.

»KaBo6: L = ~-( hB+ hB-h¢ + h2,
6<1 a '’ B-hg 1 Cj
34.23. 34.1-macanaHuHr 6epunraHnapura acocaH, TMPCaKAW BafHWUHT
MapkasfiaH "“ouma WHepuus MOMeHTnapu /g, [yr< axy AHUKNAHCUH.
Xago6: Ixr= — - md(a+ b), Lyr yz md(a+ b), | = 0.

34.24. Bup XuHcnu, goupaBuit M Maccanum AUCK YHWUHI  TeKUCAu-
rura TUK OynraH r yBfa 3KCLEHTPUK Xonga ypHatunaraH. [Auck paguy-
CW T ra TeHr, akcueHTpucuteta OC = a, 6yHga C— AUCKHUHI Maccanap
mMapkasu. [WUCKHWHI yunapra HucbataH Ix, ly, 1r Ba MapkasfaH Lo4yma

Ixy, Ixr, lyr vHepums MOMeHTNapu xucobnaHcuH. KooppguHata yunapwu
pacMmfa KypcaTurat.

XaBo6: Ix= —~ Mr2, | —M§—4 + a2, | M + g*

34.25. 34.24-macanaHvHr waprtnapmra acocaH AUCKHUHT XTI BepTu-
Kan TeKUCAukKaarun z yk; 6unaH <p 6ypyak Xocun uumaraH yefa Hwuc-
6aTaH WHEpLMA MOMEHTU XMCOBMAHCUH.

XaBo6: 1r = — Mr2sin2dp+ M (1" cos- .

34.25- macanara
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34.27- macanara 34.28- macanara

34.26. Maccacn M 6ynraH 6up >XWUHCAX JOoupaBuit ANCK YHUHT C
maccanap MmapkasugaH YTyBUM z yKua YypHaTuaraH. JWUCKHUHT ZX CUM-
METPUA YUM XZ BepTUKan CUMMeTpus Tekucaurmga €tub, r yk 6unaH a
6ypuyak xocun uunagu. AUcK paguycu r ra TeHr. JUCKHUHT MapkasjaH
KouMa WHepuua momeHTnapu Ixr' \/r' Ky ~ncobnaHcuH (KoopgmHata 5+

napu pacmga KypcaTtunraH).
sin 2a

K@ag06: lxy ry Ay -r, X) 2

34.27. ONAMHIN MacanaHuW AUCK Z YKWUra 3KCUEHTPUK YypHatwuarad
Ba 6y aKcueHTpucuteTHMn OC = a ge6 xmcobnab, eymcuH.

m >KaBo6: Ixy e=/,*=m O, Ixr *=— 1”- + a-jsin 2a.

1 Mr2sin 2a.

34.28. Pagnycum R ra TeHr 6up >XuHCAWM foupaBuii  guck O HyKTa-
faH yTnb, AMCKHMHT CzX CUMMETpWs yKu 6unaH a Oypyak “ocun Ku-
NyBYM 2 aillnaHuW y”umra ypHatuaraH. Auck maccach M ra TeHr. [Ouck-
HWHT Z alinaHnWw ykura HucbaTaH /T uMHepuus MOMeHTM Ba Ixz, lyz map-

KasfaH uoumMa MWHepuus MOMEHTNapW aHWKNaHCWH. ByHAa r YUHWUHT
anck Tekucnurmparm npoekumsacu OL ra TeHr Ba OE = a, OK —b.

>XaBo6: 1Ir M Vr+ ?/?ZJ)COSZa + " R2sin2a + 62]J,

| =M sina cosa, lyr= Ma bsina.

viz Ri + a
34.29. Maccacu M, ToMOHnapu a Ba b 6ynraH 6up >KWHCAWM Tyrpu

6ypyaknu OABD nnactuHka OA TOMOHU opk,anm OE yBga 6GupukTupun-

raH. MnacTUHKaHUHT Iy lyp Ba | MapkasjaH Kouma WHepuus  Mo-

MEHTMapn XMCOBNAHCUH.

>KaBob6: | (O Mab

xy yr

34,29" macanara



34.30. Maccach M, TOMOHNAPUHWHT
Yy3yHAUKNapun a Ba b 6ynraH 6up XWHCAK
TYyrpu Oypyaknu NNacTUHKa, Y3WHWHE [una-
roHannapugaH 6vpu OpKanu yTaguraH z
yBAa O6upuktupunrad. [TnacTUHKaHUHT |
mMapkasfjaH ?ouma MHepuus MOMEHTU XUCO6-
NnaHcuH, 6yHfga y Ba T yxnaP nnacTuHka
6unaH 6upra paem Tekucauruga ETyBUU VK-
napavp. KoopguHaTa 60wy NAacTUHKAHUHT
maccanap Mapkasu 6unaH ycTMa-ycTt Ty-

Laau.
XKapob: 34.31- macanara
34.31. KyTapuil KpaHUHWHT alinaHyBuM “mMcMu L y3yHAukgaru

maccanu CD ctpena, M2 maccanm E nocaHrum Ba M3 maccanm K rokgaH
noopat. CTpenaHn WHruyka 6up >XuHcnu 6anka, E nocaHrn Ba K HOKHK
MOAAUIA Hy Tanap fe6 K;apab, KpaHHWHI BepTMKan alinaHuw yku z ra
HucbataH 1r uHepuMs MOMEHTWU Ba KpaH 6unaH 6ornaHraH X, y, Z Koop-
LWHaTanap cuctemacura HucbataH MapkasgaH ”ouma WHEepUuUs MOMEHT-
napv aHWKNaHcWH. ByTyH cucTeMaHUHI Maccanap Mapkasu z yuupga, CD
cTpena aca yz TeKucnuruga xownnawraH.

/ 1 \ M+ ™
Xago6: 1Ir= M 2a2+ {M3+ - M3r %25in2a, 1 = <L L x

XU sin2a — M 3LIsina, / = Ikr—0.

35- §. Mopgamii cucTema maccanap MapKasWHWHT xapakaTu Xakupgaru
Teopema

35.1. AB yx atpodwnpga aiinaHaétraH M MaxOBMKKa TabCuMp 3TYBYM
TalWLUM Ky4napHUHT 6O BEKTOPU aHWKIAaHCUH. [loMpaBuii pamara ypHa-
TunraH AB yx y3 HaBbatmaa E yx atpodwmga ainaHagum. MaxOBUKHUHT
C maccanap mapkasn AB Ba DE yxnapHWHI Kecuwuwl HyxTacura moc
Kenagu.

XKaBob6: Tawumn KyuynapHUHT 6O BEKTOPM HOMAFa TEHT.

35.2. Pacmpa TaceumpnaHraH AB anauncorpad nvHerikacura Lyimn-
raH Tawxu Kydnap 60w BeKTOpWM aHuKnaHcuH. OC KpuBoWwWN  Y3rap-

*B

85.1 - macanara 35,2- macanara

1G— 2146 273

www.Orbita.Uz kutubxonasi


http://www.Orbita.Uz

35.3-macanara 35.4-macanara 35.5-macanara

Mae 6ypuyak Te3nuk 6wunaH ainaHagu; AB nuHelika maccach M ra TeHr;
OC= AC=BC=1.

XKaBob6: TaWw”M KyunapHuHr 6ow BekTopu CO ra napanfien Ba MWy
popwn /N/co2 ra TeHr.

35.3. Kms Tekmcnuk 6yinnab to”opumpaH nactra tomanab TywaétraH
M  maccanu pungmpakHuHr C maccanap Mapkasum Xc = 0/22 KOHyHra

acocaH >;apakaTnaHca, rMnAMpakka TabCcup 3TafuraH Tawku Kydnap 6ow
BEKTOPW aHUKMIAHCUH.

XKaBo6: Taw”M KyuynapHUHr 60w BeKTOpM X Yyiy;a napannen 6ynuo,
"NapakaT Oyihuua WyHanraH Ba MuKLOpM Ma ra TeHr.

35.4. Punaupak pacmpa TtacsupnaHraH F Kyy Ttabcupupa ropusoHtan
TYyrpy umsm”  6yiinab cupraHu6 tomanaingu. PungupakHuHr C mac-
canap Mapkasu “apakaTu KOHYHW TOMWICUH, CUPraHnb ULIKanaHuw Koag-
tuumeHtn / ra TeHr; F = 5fP 6ynn6, 6yHga P rungupak ongaurnHu
ndoganangn. bownaHrny naiTaa rungupak TUHY TypraH.

XaBob6: xc = 2 fgt-.

35.5. Pungupak yHra “yiunraH ainnaHTMpyBuYM MOMEHT Tabcupuia
ropuM3oHTan Tyrpu umsam”™ 6yiinab cupraHm6 rungupaingn. Arap cupraHuné
nwxanaHmw kKoathduumeHntn f ra TeHr 6ynca, pungupakHuHr C maccanap
Mapkasu “apakatu TONWACUH. bolwnaHrny naiTga ruagupak TUHY  Ty-
pagu.

XKagob: xr =

c 2

35.6. TpamBaii BaroHu peccopanapga amnautygacu 2,5 cMm Ba [AaBpu
T = 0,5 c bynraH BepTukan rapmMoHuMK TebpaHma xapakat uunagu. HOK
opTUNAraH Ky30BHUHI Maccacu 10 T, Tenexka 6wunaH pungumpaknapHuHr
maccacu 1 T. BaroHHWHI pefbera TywupaguraH 60CMMU aHUKNAHCUH.

Xaso6: 68,0 gaH 147,6 kH raua.

35.7. CyB umkKapaguraH HacOCHWMHI canT uwnaraH Ba’Tuja epra Ty-
WwmpaguraH 6ocMMm aHwyraHcuH; D Kopnycparu Xysranmac “MCcMAapHUHr
Ba E (yHOAaMEHTHUHr Maccacu ra TeHr, 0.4 = a KpPWBOLIWMHUHT
mMaccach M2 ra TeHr, B kynuca Ba C nNOpLUeHHWMHI 6upranukgaru mac-
cacmh M3 ra TeHr, m 6Oypyak Te3nuK 6unaH 6up Tekuc alinaHaétraH OA
KPMBOLUMM 6UP XXMHCAU CTEepXeHb Ae6 XucobnaHCHH.

Xapo6: N = (U x+ M2+ M3g + "y~(/N2+ 2/N3 cos cal.
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35.8. OnguHrn  MacanaHuHr
b6epunraHnapmgaH GoliganaHmo,
MacocHM 3NacTUKANK  KO3(h(u-
UMEeHTU C BynraH 31acTuK acoc-
ra ypHaTunraH [e6 OfIMHCUH
Ba OA «kpusowun O YUUHUHT
BepTVKan WyHanuwgarn xapakat
LUOHYHM TonuacuH. O ykK 6oL-
NaHrM4y naiTga cTaTWK MyBO3a-
HaT xonatga OynraH Ba YHra

BepTMKan 6yiunya nactra KyHan-
raH v0 6ownaHrny Te3nuk Oe- MR
pwiraH. BepTukan nactra iy- 35.7- macanara 35.9- macanara

HanTnpuniaraH X YKHUHT Xncob
oowmn ~mnn6 O YKHUHT CTaTUK MYyBO3aHaT XO0J1laTWh OJINHCUH. KapU.II/U'II/IK
Ky4napun Xucobra ONMHMACKH.

c —h
XKago6: ACC+x+n!,'d “2 6YraHga- Xo0 = cos kt+
v, h
+ sin kt+ cos @ 6yHaa k Mi £ Mr+ M9

M2+ 2 Af, a @8

= Areega -1
c G, . h .
2 Wi M2EM3 T bynraHga, xQ= ~ sinco/+ 7" tsin ot

35.9. MeTann KecaguraH Kaiuu, B nonsyHura “ysranyByaH nNUYOL
MaxkamnaHraH OAB KpuBOWWN-NON3YHAM MexaHu3MaaH un6opat. Kys-
panmac nuyo® C (yHAameHTra MaxkamnaHraH. ®PyHAaMeHTHUHT epra
TywmpagmuraH 60CMMM aHWKNAHCUH; KPUBOLIUMHWHE Y3YHAUTW T, Maccacu
M b WaTyHHUHT y3yHaurn |, B nonsyH 6unaH “y3panyB4aH MUYOKHUHT
maccacn M2, C ¢yHaameHT 6unaH D kopnyCHUHr maccacu M3 ra TeHr.
LlaTyH Mmaccacy xucobra ONMHMAcuH. 0 Bypuak Te3NnuK 6unaH Tekuc aid-
naHaétraH OA KpusowWN OUP XUHCAW CTepXeHb Aeb6 XMCO6NaHCUH.

KypcaTtma. 1— s*n2co* uogaHn ~atopra énnw Ba “atopgarH

— ra Huc6aTaH WMKKVHUM fJapaxafjaH to”opu GynraH famva “afnapHu Tawna6 t6o-
pyiLl Kepak.

XKaBo6: N = (JI* -f-M2+ M3g +
roz
2 (My+ 2M2cosm/ + 2M2y cos 2 at

35.10. .Maccacu M1 OGynraH 3nekTp MoOTop cuann” (yHAaMeHTra
MaxKaMnaHMacfaH ypHatunraH. Y3yHauru 21 Ba Maccach M2 6ynraH
CTepXeHb 6up yuym 6unaH MOTOp Banura Typpu 6ypuyak ocTMAa MaxkKam-
NaHraH, CTePXXEHHUHI WKKWHYM yuyura uyuTaBuii M3 maccann 1K ypHa-
TUNITaH; BafHUHI BGypyak Te3IMru @ ra TeHr.
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35.10- macanara 35.12- macanara

1) MOTOPHUHI TOPWU3OHTAN XapakaTu; 2) arap 9/1eKTp MOTOPUHUHT
Kopnycu ¢yHaameHTra 6ontnap 6unaH MaxkamnaHraH 6ynca, wy 6o0nT-
napra TabCUp “MYBUM 3HI KaTTa ropu3oHTan 3ypukuMw R aHUKNaHCUH.

I (M2-f-2 21

XaBo6: 1) amnauTtygacu + JU3" Ba pfasPu bynraH rap-
MOHWK TebpaHma xapakaT; 2) R = (M%+ 2 M 3la>2

35.11. OnguHrn macana waptnapura kapad 31eKTp MOTOPUHWHT LUYH-
faii 6ypyak Te3nurn © aHWaHCUHKKM, 6yHaa 6onTnap 6unaH ¢yHLAMEHT-
ra MaxkamnaHmaraH 3fieKTp MOTOpu (PyHAAMeHTAa cakpainguraH 6yncuH.

ALl (N + mr+ Ms)g

XXaBo6: > vy (r_ 2m31 =

35.12. OneKTPOMOTOPHH Wurnwaa yHUHr B potopm Cy ainaHmw
yknra C)XC2— a macogaga 3KCUEHTpUK ypHatungm, 6yHga Cy— A cTa-
TOPHUHI Maccanap mapkasu, C2 aca — B pOTOpPHMHI Maccanap mapkasu.
PoTop m 6ypyak Te3nuk 6unaH 6Up TekKUc ainaHagn. INEKTPOMOTOP
CTaTUK arunuwuy A 6ynraH 3nacTukK 6GafKaHWHI ypTacura YpHaTWraH;
M x— cTaTtop maccacu, M2—poTop maccacu. Cj Hy”Ta 6ownaHrny nait-
fa CTaTUK MyBO3aHaT xonatufa TWUHY TypraH [e6, YHWHT BepTuKan byii-
nab xapakaTu aHwyraHcuH. K,apwuvnMk Kyynapu xucobra OfIMHMAacuH. X
YAHUHT 6owmn cugatnga Cy HyXTaHWHT  CTaTMKMYBO3aHaT X0naTu OfINH-
CUH.

ft
Xago6: 1) Ty/ a ¢ o b6ynraHga, Xy— — 2 sin k t -
+ sin @t, 6yHpga k = y-f’hzl\./lifl-%\ll., or; 2) )/ £ = @
6ynraHga, X *~sinco/——/coscol.
35.13. Maccacu M T 6yfnraH 3f1eKTp MOTOpPW OGUKUPAWUIU C Fa TEHT

6ankara ypHatunraH. MoTop Banura Ban yBuaaH | macodaga M2 mac-
cann KK YypHatuaraH. MOTOpPHUHI 6ypuyak Tesnurnm = const. banka
MaccacMHW Ba XapakaTra 6ynaguraH KapLWAUKHW Xucobra onmaid, MoTop
MaXKOypuii TebpaHULLINAPUHUHT  aMNAUTYAac Ba YHWUHT MUHyTUra aina-
HULWWIAPU KPUTUK COHU aHWMKIAHCUH.

M2 I o2 E27/-—m C
XKaBo6: a = c_w x+ nkP= n } Ju, + J°



35.14. Pacmga BD 6ankaHWHT
ypTacmga TopMmo3faHraH Mr macca-
nM A KpaH Tenexkacu TacBMpfaHraH.
TenexkaHuHr Cr maccanap Mapkasu-
Ta, 6up yumra M.2 maccanm C2 oK
6ornaHraH / y3yHnuMkgaru Tpoc OcCui-
raH. Tpoc KM 6unaH BepTWKan Te-
KUCAMKAa rapMOHUK TebpaHagu. Ky-
nngarunap aHuWknaHcuH: 1) BD 6an-
KaHu abconoT KaTTMK Xucobnab, Bep-
TUKaN peakumns KyunapuHUHT supun- 35.13- macanara
auew;  2) anactuk peb  KapanyBuu
6ankaHUHr 3M1aCTUKANK KO3(MULMEHTU C ra TeHr 6ynca, Cr HyKTaHWUHT
BEPTUKaN MyHanuwgarn XxapakaT LOHYHW.

BownaHrny naittaa fgedopmaumsanaHmaraH 6anka ropusoHTan 3pnat-
fJa TWHY TypraH. TPOCHUHI TebpaHULLNapuHW KUYMK “ncobnab: 6w h” g,
cos @ 1 ae6 Kabyn KWAMHCUH. Y YKHUHT 6own CL HyKTaHWHI CcTaTuK
MyBO3aHaT X0naTuia ONMHCUH. TPOCHWHI Maccacu Ba 6anka y3yHaurura
HucbaTaH Tenexka yn4yoBnapun Knumk OynraHumpaH Tenexka "ynyosnapu
>;1cobra ONIMHMACUH.

XKago6: 1) R = (Mt-f M3Jg-, 2) Cx Hyuta yl= — —1—" g yx

X €0S\, K 4 ) ™ LOHYHTa acocaH 3pkuH TebpaHaj.

35.15. OnanHrn macanagarm 6epunraHnapHu ca”na6 uonmu6 sa BD
6ankaHn abconoT KatTu™ xucobnab: 1) penbcnap ropu3oHTan peakuus-
NAPUHUHT  AUTUHAUCK  TOMWICWH; 2) TeneXkaHu TopMo3naHmaraH feb
thapa3 K;unmb, A Tenexka maccanap mapkasu C\ HUHr x yu 6yiinab Xa-
pakaT KOHYHW aHWKMaHCWH. bownaHrmy naintga Cr HyuTa X YKHUHT 60-
HH;da TWHY TypraH. Tpoc ¢ = ¢{0co3co”™ "OHyHra acocaH TeGpaHagw.

XaBo6: 1) Rx= — M2lsoc2costo/; 2) Cr HyKTa amnauTygacu
M,. . n?.
Ah+ Mt @0 Ba AOVpaBUiA  yacToTagy o Bysra x}! Mt+Mt ! &, X

X (1 —cos (ot) "oHyHra acocaH TebpaHMa ”“apakaT Kunagu.

35.16. TUHY TypraH “alivUHWHT ypT3garn YpuUHAUIMAa WKKA KULu
yTupraH agn. YnapgaH 6upm — maccacu J4X= 50 Kkr 6ynraHu yHrra —
KaiwywHr Tymwyrura ytagu. Kaiivy “ysranmali TypaBepuwiy  yuyH
M2= 70 Kr maccam MKKMHYM KWLIM LaiicM TOMOHra Ba K.aHya Hapura
yTuwmM Kepak? Kalu HNHr ysyHaurn 4 M. CYBHUHI K;aliul, Xapakatura
KypcaTaguraH "aplimanrm xumcobra ONUHMACKH.

Y/ W /o /i 7.

35.14-macanara 35.17- macanara
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35.19- macanara 35.20- macanara

XKaBob6: UaW HUHT ~ylipypura — Yan TOMOHra 1,43 M CypuinLn
Kepak.

35.17. Topu3oHTan Tekucnnkga éerraH 6up >KMHCAUM A NPU3MaHWUHT
ycTura 6up >XuHCAM B npusma "yAuAraH: npusManapHWHT KyHAanaHr
KUpLUMmMn Typpu 6ypuaknm yubypyaknapgaH mbopat 6ynm6, A npuaMaHuHI
maccacu B npu3maHuHr maccacupaH yy 6apasap Kyn. [lMpu3manap 6unaH
rOpM30OHTaN TEKUCAUKHU HWUMNOAT fapaxaja Ccuiuk; aeb apas pwmb,
B npu3ama A npusma ycTugaH nactra Tywwub, ropusoHTan TeKUCIMKKA
eTraHga A nNpu3MaHUHT KaHAal macodara CUMKULLN aHUKNAHCUH.

a—b

XKaBob: | —

35.18. [actnabkm naiTha TWUHY TypraH, y3yHauru 6 M, Maccacu
2700 kr 6ynraH ropusoHTan BaroH-nnatopma Oyinab MKKM uwumn orup
AyMaHW nnatopMaHMHT Yan y4yumgaH YHT yuymra TOMOH toManatunb yTui-
On. Arap 10K Ba UWYMNapHUHT ymMymuit maccacu 1800 kr 6ynca, nnat-
thopma ualicu MyHanuMwga Ba KaHya Macoara cumkmign? TMnatdopma
NapakaTura 6ynraH KapwwaMk Kyuynapy “~ucobra ONMHMacuH.

XKaBo6: uyan ToMOHra, 2,4 M Mmacogara CUMKUAAN.

35.19. A 6nokpaH yTraH, u4ysuniMac un 6GunaH TyTawTupuaraH Mx
Ba J112 maccann ukkuta /A, Ba M2 toknap Typpyn Oypuyaknum MNOHaHWUHT
cunnn™ éH ToMoHnapu 6yiinab cuppaHagu; noHa BC acocu 6unaH ropu-
30HTaN CUNNWL, TeKUCNUKKa TasgHub Typagu. MXx ok h — 10 cm nactra
TyWwraHuja MOHAaHWHT TOPM3OHTaN TeKUCAMK Oyinab K,aH4ya CUM/DKULLK
TonuncuH. TloHa maccacu M = 4Mx= 16M2 WAHUHT Ba GAOKHWHT
maccacu ~mcobra OnMHMACKH.

XKaBo6: noHa YHr TOMOHra 3,77 CM ra CU/MKUAAW.

35.20. Maccanapy Mn= 20 kr, Mr=15 kr Ba M3= 10 kr 6yn-
raH ydra tok xysranmac L Ba N 6noknapgaH yTraH Ba orupauru 6yn-
maraH 4ysunmac un 6unaH TyTawTupuaraH. Mr K nactra TywraHuja
M2 ok, maccach M = 100 kr 6ynraH TypT6ypuyaknm ABCD Kecuk nu-
paMmuaaHuHE ™ opurn acocu 6yinad yHr TOMOHra cumxuign, M3 ok
aca AB &éH & o6yiinab to”opura KyTapunagun. Arap M, w0k 1 m nact
TywraH 6ynca, ABCD Kecuk nupammupa 6unaH non ypracmparn umiwa-
NaHWWHKN “ncobra onmaii, ABCD KeCMK NMMpaMWUAaHWHI Moara HucbartaH
b;aHYa CU/DKUTAHUTUA aHUKIAHCUH.

XKaBo6: 14 cm uvanra.

35.21. Kyuaparn 23nekTp LWOX064YanapuMHUHI peMOHTUAa WLWWIATU-
naguraH “yspanyBuMm aiinaHMa KpaH Maccacu 1 T 6ynraH aBTo-
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MalluHara ypHaTunraH. * cTepxeHra

MaxkamnaHraH K KkaxaBa paem Te-

Kucaurmura TuK 6ynraH O ropusoHTan

YX atpodmpa ainaHa onagu. bownaH-

rMy manTaa ropu3oHTan xonatga bynrad

KpaH Ba aBTOMAlUWMHA TWHY TypuULUraH.

KpaH 60° ra ainaHraH 6ynca, TOpmMO3-

CU3 XyWUIraH aBTOMALUMHAHWHT  CUMDKK-

UM aHUKNAHCUH. Bup XuHenam, 3 M y3yH-

nMkgarn L cTtepxeHb Mmaccacu 100 Kr '

ra TeHr, K — kKaxxaBaHuku 3ca 200 Kr. 35.21-macanara

K kaxaBaHuMHr C maccanap mapkasu O

ykgan OC = 3,5 m Macogaga Typagw.

Xapakatra 6ynaguraH “apwunuknap xumcobra OAWMHMACKH.
XKaBo6: yHr TomoHra 32,7 cm.

36- §. Mopaanii cucTema xapakaT MUKAOPW 601 BEKTOPWHWHI y3rapuium
Xauuparu Teopema. TyTawl MyxuTnapra TaT6u’™u

36.1. Pacmpa TacBuMpnaHraH wuwnaérraH Te3nNuknap pesyKTOPUHUHT
TypTTa aiinaHysuuM TULWAM TUAAUPaKnapu XaP GUPUHWMHI OrMpAuK Map-
Kasnapw aiinaHuw yknapuga étca, pefyKTOPHWHT Xapakat Mu/gopnapu
60l BEKTOPW aHWMK/IaHCUH.

XKaBo6: xapakaT MuKAopnapu 6GOW BEKTOPW HOMAra TEeHr.

36.2. OnguHrn Macanaga KypwiaraH peayktopra uyiunraH taw’™u
KYUNapHUHT WMXTWEpUIA Yeknu BaT Opannrufa XOoCUNI KWaraH WMMMynbC-
NAPUHWUHT AUTUHAWNCKA aHWKNAHCUH.

XKaBo6: TaWKu Kyunap UMNYNbenapuHWHE WUTMHOUCKA HO/ra TEHT.

36.3. Maccacu MIt y3yHnuru 4r 6ynraH 6up XuHcau 0.4 cTepyKeH-
faH Ba M2 maccanu, r paguycnu 6up >XWHCnuM B avekpaH Talkua Ton-
TaH MafATHWK "apakaT MW GOPUHWHI 6OLW BEKTOPWU TOMWICWH; MasTHUK-
HUHT GepwnraH naiTgarn Oypyak TE3MIU @ ra TeHr.

XKaBob: xapakaT MWUAOPUHMHT 6ow BekTopn OA CcTepxeHra TuK
MyHanraH Ba mukgopu (2M1+ S5Mn)r(o ra TeHr.

36.4. nnuncorpad MexaHU3MM XxapakaT MUXAopW GOL BEKTOPUHWHT
XVvat Ba MyHanuLM aHMXaHCWH; KpuBowun Maccacu AJ, ra, anaun-
corpap AB nuHeiikacuHMHT Maccach 2M Xra, A Ba B mydTanapgaH
>iap MalcMCMHMHT Maccacm M2 ra TeHr. Ynyosnap: OC= AC —CB — I

Vel -

86.1- macanara 36.3- macanara
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6epunraH. KpuBowwun Ba SIMHEN-
KaHWUHI  Maccanap Mapkasnapu
YNapHUHI  ypTacura YypHalraH.
Kpuowun o 6ypyak Te3nuk
6unaH annaHagm.
)KaBo6: 60w  BEKTOPHUHT
uuiimatn Q = (BiVIL)-dWV1D);
6ol  BEKTOPHMBI  MyHaNMLLK
KpuBoLIMMra TUK.
r 36.5. BepTukan aTpody
fa TesnaHyBYaH ainaHaéTraH
MapkasgaH “ouma perynatop
NapakaT MULLOPUHMHT 60L BEKTOPWM aHWKNaHCuMH. ByHpaa ¢ 6ypuyaknap
® = O(0 KO0HyH 6yliMya y3rapagu Ba HOKPPUIK CTepXXeHnap arnaHub
A Ba B wapnapHu kyTapagu. CTepXeHNapHUHT Yy3yHnuknapu: OA =
«<= 0B = AD = BD = I. M2maccanm D mydTaHMHI Maccanap mapkasu
r y*aa éragn. A Ba B wapnap ”"ap OUpUHUHT Maccacu [Ux 6ynraH
MOAAUIA HyuTanap fe6 xucobnaHcuH. CTepXeHNMapHWHI Maccacu “ucobra
O/TMHMACWUH.

Xaso6: Qx= Qy = O, Qz — —2(M1+ M)1¢singy, 6yHpa Q —
NapakaT MWAafOPUHUHI 60O BEKTOPW; Yz TEKUCAUTW perynatop crep-
XXEHNapy Tekucauru 6unaH ycTma- ycT Tyllagu.

36.6. Pacmpa KypcatuiaraH MexaHusmpary xapakaTnaHyBuu puagu-
pakHWHT paguycu I, maccacu M Ba Maccanap Mapkasu Or Hy”Taga;
T"Ppu umswyw AB cTepxeHb maccach kM ra TeHr 6ynm6, YHUHr mac-
canap mapkasu y3uHuHr yptacuga. O00L kpmsowun O yK; atpodupa @
y3rapmac 6ypyak Te3nuk OunaH aiinaHagu. KpuBowwn MaccacuHW Xu-
cobra ofiMail, CUCTEMAHWHI >;apakaT MLUYOpU OOl BEKTOPU aHUKNAHCUH.

XaBo6: Cuctema “apakaT MWUKLOpPW 60L BEKTOPUHWHE KoopAauHaTta
Aknapugarun npoeknuanapu: 1) Ox yBga: — yWrcocoscoi; 2) Oy ykka:
sWreo(i + 2£)sin wmt.

36.7. Tyn ctBOAUHMHI maccacu 11 T. CHapsag maccacu 54 kr. CHa
PASHUHT Tyn op3ugan oTuamb um™umw Tte3nurn v0= 900 m/c. CHapag
oTMAM6G yl\LL maiTMAa Tyn CTBOMMHUHI 3pKUH cypaTha op”ara Tenuul
TE3/IMIN aHLLUYraHCuH.

XKaBob6: Tyn CTBOAMHUHI opkara Tenuw Te3nuru 4,42 m/c 6ynum6,
CHapa4 XxapakaTura “apama- Kpplwu TOMOHra iyHanraH.

36.8. 15 m/c Te3nuk 6unaH yunb6 6opaétraH 12 Kr maccanu rpaHa-
Ta xhBoZa WMKKM napuyara axpanraH. Maccacu 8 Kr OynraH nap4yacUHWHT
TE3NUrn xapakat yHanuwuga 25 m/c rava KynaiiraH. WVKKuHUM napya-
CUHWHI TE31UTN aHWUKNaHCUH.

XaBo6: 5 m/c 6ynnb6, MyHanuwm OMPUHYM Mapya XapakaTura Kapa-
Ma- LapLin.

36.9. VHepuusicu 6yinya vO Te3nuk 6unaH xapakaTnaHaétraH A ro-
pu3oHTan nnatdopma 6yiinab B apaBaya u0 govmuidi HWUCOUIA Te3nukK 6u-
naH cumkuiign. bupop naiT Tenexka TopmosnaHagu. lMnaTgopma mac-
cacn /N, Tenexka maccacm T 6ynca, Tenexka TyxTaraHugaH KenuH
nnaTopmMaHuUHI apaBaya 6WMaH YMYMUIA TE3IUIN V aHUKNAHCUH.

38.5- macanara 36.6- macanara
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36.9- macanara 36.11- macanara

1
e

U~ +
=0 Al L

Kaso.

36.10. OnauHrn macanaHuWHr LwapTnapuHu ca™naraH xonpga, B apa-
Baya TOpMO3fait 6GownaHraH naiTAaH 6ownaé A nnatgopma 6yiinab
KaH4Ya S MaCO(*)aHI/I yTraHgaH KenH Yy3nn-kKecun TyxXTalln Ba TOpMO3na-
HUW Ba"Tn T aHWyraHCuMH; TOpMO3/iall BaKTuaa MWUKAOPK Yy3rapmac F
NapwunanK Kyunm BYXXypAra kenagum fne6 ~ncobnaHcuH.

Ky pcaTtma. TenexkaHvHr “~apakatu guddepeHuman TeHrnamacuga Mv -f- T X
X (u+ 1) = const MmyHocabaTaaH (oiijanaHuncuH, OyHfa U Ba 0 — y3rapyByaH Tes-
vKnap.

2
" 6 1 ™ «0 ™ 1o
a0 ST s M F T+ M F

36.11. YT yumpyBYM LWAHTHUHT KyHAanaHr kupvmm 16 cm2 6yn-
raH yumgaH cyB 8 m/c Te3nuk OGunaH ropusoHTra a = 30° 6ypyak oOc-
TMaa otuamb uynuagu. CyB OKUMWHMWHE  WIAKAWFa OFUPAUK KYUUHWUHT
KypcataguraH TabCUpUHM "~nucobra ofiMain, CyB OKUMWHWHI BepTuKan
feBopra TywumpaguradH 6ocumn  aHwyraHcuH. CyB  3appadvanapu gesopra
Aydy KenraHmaa fgesop Oyiinab liyHanraH Te3nuk onagu fe6 “umcobnaH-
CUH.

XaBo6: 88,8 H.

36.12. Ownametpu d = 300 mm 6ynraH Tupcaknu Tpy6aga cyB vV —
= 2 M/c Te3nuk 6unaH o”aéTraHmpga, CYBHWHI “apakatu Tygainm Tpyba
TupcarngarH TasHyra TywaguraH 60CMMHUMHT N ropu3oHTan Ty3yBUMCH

aHWKNAHCUH.
>KaBo6: N = 284 H.

38.13. Kupkumn y3rapmb 6opaguraH

d
Xy3rasiMac KaHanra ropusoHTra a = 90°
b6ypuak octmga v0= 2 m/c Te3nuk 6u-
2
36.12- macanara 36.13- macanara 36.14- macannra
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nan CcyB KMPMOKAA, KaHan BepTUKan TEKUC/IMKKA HucbaTaH CUMMETPUK
6ynub, cyB KupaguraH xongarun umpmmu 0,02 M2, CyBHMHI KaHangaH
ymBAaH >Konhgarm Tesnurm vl= 4 m/c 6ynmb, ropmsoHtra ax= 30° 6yp-
yak octuga hyHanraH. CyB KaHan f[eBopufa XoCun UWNaguraH peak-
LMACKM TOPU3OHTAN TY3YBUMCUHUHT MUKAOPWU aHUKIAHCUH.

Xaso6: 138 H.

36.14. TypbuHa punanparvHUHE Ky3sranmac Kyparura cyB OKUMMU
KypcataguraH GOCUMHUHI TFOPWU30HTaN TY3yBUMCW aHWKNAHCWH; capdnaH-
raH CYBHWHI XaXMu Q, 3U4AMIM Yy, CYBHUHI KypakKka Keauw Tesnunru
i\ ropmsoHTan WyHanraH, CYBHWUHI YW AW Te3NMIU V2 ropu3oHT 6GunaH
a 6ypyak Xxocwun Kunagw.

XKaBo6: N = y Q(vx-f y2cosa).

37- §. Moganii cucteMa xapakaT MUKAOPU 60l MOMEHTUUMHE y3rapu-
WM xakupga Teopema. KaTTu”™ XWUCMHWHT Ky3ranmac yb;, atpoguga
alinaHUWWHWHT  guddepeHLmMan TeHrnamacu

37.1. Maccacu 50 kr Ba paguycu [? = 30 cM bynraH 6Mp >XUHC-
nn - pouvpaBuii  AUCK y3 y~u atpodmga MuHytTura 60 mapta ainaHmo,
rOpU3OHTan TEKWUCNMKAA CUpraHMai rungaupaan. JuckK XxapakaT MUKAO-
PVHUHT "ylngarn yknapra HucbataH 60wl MOMEHTUM XucobnaHcuH: 1)
XapakaT Tekucnurura neprneHanKynap Xonfa AUCKHUHT MapkasujaH yTa-
OuraH yxxa>2) OHuWiA yT\ka HucbaTaH.

XKaBob: 1) 14,1 kr em2c; 2) 42,3 kr «m2c.

37.2. Onnuncorpad AB nuMHeMKacMHMHT abCoNMOT XapakaTu Xxapakat
MukgopunuHr OC  KpuBowMN aiinaHuw yku 6unaH ycTma-ycT Tyllagu-
raH z yBfa HucbataH 60 MOMEHTW, LWYHWHIAEK, fMHeikaHuHTr C aT-
podugarn HucOuii xapakaTu XapakaT MWKLOPUHWHT YHUHT C Maceanap
MapKasvMAaH Z YKKa napanfien YyTyBYM yKuUa HucbataH 60w MOMEHTU
XucobnaHcuH. KpuBowwum, z ykaaru npoekuusicn oor ra TeHr OGynrad

bypyak Te3NnuMK O6unaH alinaHagu; nuHelika Maccacm T\ OC = AC =
= BC = | (34.5- macanara 6epwnraH pacmra KapaHr).
XKapob: LQ= ?T PRor, bO = — . co.

37.3. MnaHeTap y3aTMaHWHT, OCs KPWMBOLLUMMHWHI aiinaHuw ybu 6U-
NaH ycTMa-ycT TylaguraH, uysraamac z ykka HucbaTaH xapakaT Muu-
[JOPUHMHT 60 MOMEHTM XucobnaHcuH. 1 Kysranmac Ba 3 Kysranysuu
punauMpaknapHHHT paguycnapu 6up xun 6ynub, r ra TeHr. 3 pungupak

mMaccacM T ra TeHr. T2 wMaccam
2- pungupak r2 paguycra ara. Kpuso-
wmn, z ykgarum npoekuusacum or ra
TeHr OynraH 6ypyak Te3nuk 6unaH
alinaHagn.  KpuMBOWMWMHMHI  Maccack
Xwucobra onuMHMacuH. ungupaknap-
HW OMp >XMHCAW Ancknap pAe6 Xxucob-
37.3-Macanara NaHCUH.
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Xago6: hQ= -~ r+Jr)+ 6m(r+ r) (r+ Mme "

37.4. Paguycn r = 20 cm, maccacm M = 3,27 kr 6yaraH A LWKWB-
HW ainaHTUpPyBYM TaCMaHWHI eTakiuM Ba eTak/laHyBUYM “Mcmiapugaru
TopTMAMW  Kyunapu Teruwnmuya, 7\=100 H, T2= 50 H ra TeHr.
Wkms e = 1,5 pag/c2 6ypyak TesnaHuw 6GunaH ainaHUWM yuyH Kap-
LWNANK KYYNaPUHWHT MOMEHTM KaH4ya 6ynuwmn kepak? LUKMB 6Mp >XMHC-
M auck ae6 XmncobnaHCuH.

XKago6: 9,8 H *wm.

37.5. Uandanapgarn uwixanaHuw MOMEHTMHM aHu/™nawl y4yyH Banra
maccacu 500 Kr 6ynraH MaxOBUK YpHATWATaH; MaxOBUKHWHI WHepuus
paguycn p = 1,5 M. MaxoBukka n0= 240 aiin/MuH ra Tyrpu Kenagu-
raH Gypuyak Te3nuk 6epunnb, y3 mxTtmépura “ywunraH, wyHga y 10 mu-
nyThaH KeWMH TyxTaraH. Ysrapmac fe6 “apanyBuu ulIXanaHWWw MOMEH-
TN aHWUKNAHCUH.

XKaBo6: 47,1 H «m.

37.6. Katta mMaxoBuKnapHu Te3 TyxXTaTULW Y4YyH 3/IEKTP TOPMO3 WULU-
natunagn; 6y TOPMO3 AvaMeTpan paBulIga >KOWnalraH MKKWta "yT6-
fJaH unbopatT 6ynmb, ynapfa ysrapmac TOK 6unaH TabMWUHAaHYBYM Yy/ram
60op. MaxoBuk UyT6nap éHuga aiinaHraHupga, yHaa WHAYKULMAnaHaguraH
TOKNap, MaxoBWK rapaulinparn v Te3nMKKa MNponopuuoHan 6ynraH Top-
MO03710BYM My MOMEHTHM “ocun uunagn: My = kv, 6yHga k — marHut
ouMmMmMra Ba  MaxOBWMKHWHI ynyoBura 6opnuk, 6ynraH KoauuMeHT.
MoAwmnHukKaarn nwxanaHiw MOMEeHTM MT Hu y3rapmac feb “ncobnaw
MYMKWH; AuameTpy D 6ynraH MaxOBMKHUHI ainaHuw yp™ra mucbaTaH
nHepuusa MoMeHTM | ra TeHr. o0 Oypyak Te3nuk O6unaH ainnaHaétrad
MaxXOBUKHWHI KaH4ya Ba’TAaH KeWH TyxTawu TOMWICKH.

2/ . /. . kDuwo

XaBob: T=Vdln(1l+"'20r

37.7. TvHy Xxonatfa TypraH KaTTuK;>XXUCM M ra TeHr ysrapmac
MOMEHT TabCuMpuga Xysraamac BepTMKan YK aTpoduaa ainaHuwira Ken-
TMpunagu; OyHpa "aplnanK KyuynapuHUHE ~aTTu” XXUCM annaHULWUHUHT
Oypuak Tesnurum keafgpaTura nponopuuoHan 6ynraH My MOMEHTM Xocun
bynagn: My = a o2 bypyak TEe3NUKHUHI y3rapuil “OHYHW TOMW/ICUH.
KaTTul >XXWCMHUHT ainaHuw y”~mra HucbaTaH wuHepuus MomeHTM 1 ra
TEHT.

1AM —\ JR p—
XaBo6: m= y — ,6yHOa B=y y a M.

37.8. OnguHrn Macana, K,apwwiuk Ky4napuHuHr /[, MomeHTW "aT-
TVK; XXUCM ainaHWLWIMHUHT 6ypyak Te3nurura npornopuuoHan: Mx= a ©
[e6 eynncuH. M

Xascb ico= ~ (I —e~alll).

37.9. CylOKAMK CONMHIaH uauw uumpa TypraH Ba y3yHauru | 6yn-
raH AB CTepXeHHUHr yuura MaxkamnaHraH A wapya 6ownaHrny o0
b6ypuak Te3nnk 6unaH BepTukan OXOr yu aTpoduga annantupunagm.
CYIOMNUKHUHT - KapWWAKK Kyyuu ainaHuWHWHE  6ypyak Tesnurura npo-
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37.9- macanara

nopumuoHan: R = ama>, Oy epja m — LIapYaHUHT Maccacu, a — nponop-
UMOHanIMK KoahduumneHTn. KaHuya BaKThaH KeluH arnaHuw 6ypyak
Te3nurn 6ownaHrny 6ypyak Te3nuKgaH WKKM 6GapaBap kamanuwn Ba
lwapyanu CTePXXEHHUHT WY BaxT WYMAa Heya mapTa ainaHuwy aHWUKNaH-
CWH. LapyaHWHr Maccacum YHWHT Mapkasura »oinawraH pgeb xucobnaH-
CWH, CTepXeHb Maccacu xucobra ONMHMACUH.

| l«n
Kapob6: T= —In2, nm ,
n 4 Acc
37.10. Maccacu M 6ynraH appanab argapwnaétraH JapaxTHUWHI

maccanap Mapkasu fgapaxT TybupgaH h 6anaHanukaa >KoinawraH, Xaso-
HVHT KaplWAUK Ky4YuM 3ca m KaplWAMK MOMEHTW XOCWUN Kpnca, AapaxT
epra “aHpai 6ypyak Te3nMK OunaH TYWWULW W aHWKNAHCWMH, byHaa Tr =

= —a q? a = const. [apaxT “ynaétraHupa "aiicm yx atpogupa ai-
naHca, AapaxTHUHT wy YX 6wunaH ycTma-ycT TywyBum z YXKa HucbataH
MHEpLMs MOMeHTU | ra TeHr.

37.11. Pagnycu r 6ynraH Ban apKOHra ocuaradH Tow épgamu 6una
ropuMsoHTan yx artpojuga alinaHma xapakatra Kentupunagum. XapakaT
6olwnaHraHgaH KeliuH 6Mp 03 BaxT yTray Ba/IHUHT Oypuyak Te3nuru ys-
rapMac mugopra fXuH 6ynuwin y4yyH, Baiara n ta 6up Xun naacTUHKa
OVPUKTUPUATaH; NAacTUHKara TabCMp KWYBYM XaBO KapLwuauru Ban
O6ypyak TE3NUTUHUHI KBajpaTtura nponopuuoHan 6ynaraH Ba ainaHuL
YX/gaH R Mmacodaga nnacTMHKara Hopman Oyianuya XxyaunraH Kydra
Kentupunagu, yHaa nponopumoHaniuk KoaduumeHTn k ra TeHr. Tow-
HWHT Maccacu T; XamMMa ainaHyBuu LMCMAAPHUHI alinaHuw yuura Huc-
6aTaH MHepuus MOMEHTWM / ra TEHr; apxoH Maccacu Ba TasHYnapgaru
MwxanaHu xmcobra ONMHMAacuH. BanHWMHT 6owWnaHrny natgarm 6ypuak
TE3NMIMHW HoMra TeHr fe6 xucob6nab, BanHWMHI t BaxTgaru 6ypuak Tes-
NN aHUK/IAHCKH.

2
)XKaBo6: = — e - . 6yHga a = e Y mgnkrR;
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t HWUHF KuiimaT KaTTa OynraHga o

bypuak Te3nuk y3rapMac muj- 7
fopra sKuH.
37.12. Pagnycu r Ba maccacn T

6unraH 6Up >XMHCAM LWap ocunaraH

QnacTvk cum g0 6ypuyakka 6ypanwu6,

CyHIrpa y3 xonura Kyunb tobopuarat.

CumHM 6up pagmaHra Oypaw Yy4yH

Kepak 6ynraH >XY(GTHUHI MOMEHTU C

ra TeHr. X,aBo "aplWuaMruHu ~mcobra

onMaii Ba 6ypanraH CUMHWHT 31aCTWMK- 37.13-macanara  37.14-macanara
NMK  KYYMHWUHT  MOMEHTM 6ypanuu

6ypuarn ¢ ra nponopumoHan aeb xmco6nab, xapakar aHLyraHCUH.

XaBo6: = 0 co3 j r

37.13. COaTHMHI HOpULLIMHK TapTubra conuw Yy4yH coaT 6GanaHcupwu
AynnaHmnagu. A GanaHcup orvpnvk  Mapkasv O faH Y3 Tekucaurura
nepneHaMKynsp paeBuwja ytraH y” aTpoguia ainaHuum MyMKWH, 6yHAaa
YHUHI WYy yaa HucbaTaH WHepuus MomeHTM / ra TeHr. banaHcup cnu-
panb NpyXwuHa 6unaH xapakatra Kentupunagu, MPY>XUHAHUHT 6up yuu
6anaHcupra GUPUKTUPWUATaH, WKKUHYMA Y4u 3cCa COATHUHI Xys3raiMac Kop-
nycura MaxkamnaHraH. banaHcup aiinaHraHuga npyXuHa 3nacTUKIMK
KYYUHUHT aiinaHuw 6ypyarura nponopuuMoHan OynraH MOMEHT XOocun
6ynagn. TpyXuHaHn 6up pagmaHra 6ypuwl yyyH Kepak OynaguraH Mo-
MEHT C ra TeHr. Arap 6ownaHruy naitaa 3nacTUKAUK Kyunapu Mo-
MeHTVU OynmaraH Lwapoutga, 6anaHcupra 6owiaHrny o 6ypyak Tesnuru
6epunraH Oynca, 6anaHCUPHWHI XapakaT KOHYHW aHWUK/IaHCUH.

Xagob6: ¢p=,Y ~ sinyY-y-t

37.14. A XKUCMHUMHT Oz yKKa HucbataH /2uUHepuus MOMEHTUHU aHWL-

naw y4yyH y OOx3nacTUK BEPTUKaN CTepXeHra OGUPUKTUPUATaH. A XUCM-
H1 Oz yk aTpodmpa Kumumk 0 6ypuyakka Oypmb, CTepXeHb alnaHTu-
punraH Ba KyinbG tobopunraH; onuMHraH TebpaHWLWNapHUHT gaspyu 7\ ra
TEHr 6ynraH; 3n1acTUKIUK KyuynapuHuHr Oz yKka HucbaTaH MOMEHTU
Tr— —c@ ra TeHr. ¢ KOIPMUNUEHTHN aHWKNAL YYYH WUKKUHYM Tax-
puba KunuHraH: cTepxXeHHWHr O HykTacura maccacu Al Ba paguycu r
OynraH 6Up XWHCAW [UCK KWArmsunraHuga TebpaHuw aaspy T2ra TeHr
ywagaH. XUCMHUHT 1r — MHepLus MOMEHTW aHLUYraHCUH.

37.15. OnguHrn macana, ¢ KoO3I(UUMeHT™ Tonuw y4yH yTKasuna-
AWFaH UKKMHYM Taxpuba 6owkaya “unuHagn, p[e6 dapas Kumb euunn-
CWMH: Maccacu M Ba paguycnm r 6ynraH 6up >KWMHCAM  [AOUPaBUIA OUCK
MHEPUMS MOMEHTUHW aHuKnaw Tanab KuAnHaguraH >Xucmra GUpPUKTUPH-
nagn. Arap XWCMHUWHI TebpaHuw AaBpu T yHra gUCK OUMPUKTHPHNraH-
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faH KelvHrn TebpaHuw faBpu Tabynca, >XUCMHMHT 1r
AR nHepumMa MOMEHTU TOMUCKH.

XXaBo6: lz=*f ~
A T2 T[

A 37.16. Budmnap — ocma, 6up-6upugaH 2b macoda-
fa TypraH, y3yHnuru | 6ynraH WMKKuTa BepTMKan wun
6unaH ropusoHTan “unanb ocunaraH 2a y3yHAUKAaru
J7.16e@Ea  6up xuHcam AB  cTepkeHgaH wnbopaT. “apakaT Ba’-

TMAa CTepXeHb Xamuwa ropusoHTan 6ynu6 TypaBe-
pagu Ba unnapgaH xap "aliCUCUHWUHI TOPTUAMLL Kyyu CTEpXXeHb Opupau-
TMHUHT sipMura TeHr ge6 xucobnab, CTEpPXeHHUHT 6ypanma TebpaHuLu
[aBpn aHWKNaHCuH.

KypcaTtma. WnnapgaH Xap KaHCUCWHUHI TOPTUAWLL KYYUHWUHT [OPU30HTas
TY3yBUUCUHU aHVK, fawaa, 6umnap TebpaHULLIMHA KUYKUK ge6 ~mcobnab, vn iyHanvim
6vnaH BepTUKas opacuparn Gypyak CUHYCU GYpPYaKHUHT Y3U 6unaH aiMallTUPUICKH.

2na 1f |
Xapob: ' = " Jy 39.
37.17. dnacTuK cuMmra ocuaraH [UCK CYKMYLIK uumga 6ypanub Teb-

paHagn. [OUCKHWHI CUM y~ura HucbaTaH WHepuus MOMEHTU / ra TeHr.
CuMHM 6up pafumaHra 6ypawl ydyyH Kepak OynraH >Xy(pT MOMeHTM C ra
TeHr. Xapakatra KypcatunaguraH UapliuivK MOMEHTW a S @ ra TeHr,
6y epfa a — CYKNYLWKHUHT "OBYLIOKIUK KO3((HULUNEHTUN, 5 — AUCKHUHT
H0NOpUTM Ba NAacTKW acocnapu 3NAPUHWUHT  supuuancw, 00— AUCKHUHT
6ypuak Te3nurn. Cylouamkaarm AUCKHUHE TebpaHuLLiap AaBpy aHLIYraHCUH.

XKago6: T 4n/

~[/ 4c/ —a2S2

37.18. OnacTuk cumra ocwiraH UuatTu”™ XUCM NrT Taw” M  MOMEHT
Tabcupuga 6ypanma TebpaHuwnap Kunagw, 6yHga T = rnlsinot +
+m 3sin3co/ 6ynn6, TM T3 Ba M y3rapmac cCOHfap, I 3ca cum 6yiinab
MyHanraH yiy CUMHUHF 31aCTUKAUK MOMEHTW Tan ra TeHr 6ynu6, T30 =
= —Co Oy epga C— anacTukNnK KoagppuuneHtn, ¢ — bypanuw Oypya-
rnamp. K.aTTul XXUCMHUHT z y°Ka HucbaTaH aHW™naHraH UHepLus MOMEHTU
1r ra TeHr 6ynca, maxb6ypuii 6ypanma TebpaHULLINAP LOHYHN aHWUKIAHCKH.

MNapakaTra 6ynraH “apwunmk Kyynapu xucobra oMHMacuH. Yc/1lr @ sa
Y dIr ®3co ge6 xucobnaHcuH.

Xago6: = — —— sin @E-]--—-—--- —— sin3co®,
Y n2—o2 k2+ 9 a2

6yHpa /r2= c/Ir; Ix= mjlz, h3= m3lz.
37.19. OnguHrn mMacana TK "apwuaMK MOMEHTMHM Xam “ucobra

0/M6 eunncuH, ByHaa TKLUATTU® XUCMHUHI 6ypyak Tesnurura nponopT
LMoHarn: = — Pg¢, P— y3rapmac Koa(h(hmumeHT.
XaBob: ¢ = Axsin (0t — Ej)+ A3sin (3m/ —eJ),
f6yH,qa 1= y |_|_2)12+ 4o’ 3 y (,052—9\/\é2+ B> *
2n . 610 , p
'>zarc‘6 X 1~ '=06l-
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37.20. Maccacu Mun paguycm R ra TeHr puck 6ypa-
avwra  6ukupaurn ¢ 6ynraH AB  3nacTUK  CTepXXeHra
ocunb AyiinnraH. CTepXXeHHUHT B yun B = o + @ sin pt M y.
I"oHYyH 6unaH aiinaHagn, 6y epga o), &, p — y3rapmac
KaTTanuknap. "“apwunmkK KydynapuHu “~mcobra onmai, D
OUCKHWHT "apakaTu “yaugarn xonnapga aHuknaHcuH: 1)
pe3oHaHC 6ynmaraHuga, 2) praoHaHc 6onupa.

Xago6: 1) dg(t) —a>J—-- 9sin&/- Ne— p2 X
. . . 2cP c—
X sinpt — - sinki], 6y epga k — 1f 2 h= -~ ; "
\ k % V MR2 MR2  37.20-macanara
2) ®A(/) = cou- sin kt -j-—-él-( K sin kt —t cos kt

37.21. JnacTMK cumra ocmb ~yimunraH ~aTTu” XKUCM CYHKIUK numga
bypanma TebpaHuwnap “nnagu. XXUCMHUHI cUM Y™ T ra HucbataH
WUHepuus MOMeHTUM 1r ra TeHr. CUMHUHI 31aCTUKAMK Kyyd MOMEHTU
manz= — Cf, 6y epaa ¢ — 3nacTUKAUK KOapdpuumneHTn, ¢ aca — bypa-

nvw 6ypuarn; “apakatra 6ynraH “apwiunnMk MOMeHTM T~ = —pd), GyHaa

® — KaTTW-; XUCMHUHI 6ypyak Te3nuru, p aca ysrapmMac MycbaT COH.
BownaHrmy nantpa LaTTUK XWUCM o Oypuyakka OypunraH Ba 6olunaH-
rMy Te3nMKcu3 Kyiimb tobopunrad. Arap p/(21z) < Y~c/lr 6ynca, KaTTuk
YXXUCMHUWHT XapakaT TeHrnamacu TOMU/CKH.

XKagob: = Ce~T (cos V k2— n2t-3er sinY k2— n21)/

NOHYH 6unaH GynaguraH cyHyBuYM 6ypanma TebpaHuwnap, 6y epaa
k2= c/ir, n = P/(21r).

37.22. JnacTuk cumra ocuaradH maccacm M, paguycm R 6ynraH 6up
XUHCN HOMano” JUCK CYHKNMK uumpa 6ypannb TebpaHa onagu. Cum-
HUHI 3M1aCTUKANK Ky4Yn MOMEHTU Tanr= —cd, 6y epfa r yb; cum 6yii-

na6 yTKasunraH, C—anacTUKIMK Ko3hduumueHTn, ¢ sca—G6ypanuw Gyp-

yaru; xapakatra 6ynraH “apwunanK MOMeHTM Tyr= —p @, 6yHaa ¢h—
OUCKHUHT  B6ypyak Te3nurn 6ynmb, p aca ysrapmac Mycbat coH. bow-
naHrny naitga guck g0 6ypyakka 6GypanraH Ba 6OLIMAHTMY TE3AUKCU3
w/nn6 tobopunraH. Kyinmparn nonnappa:

2c

_ A
2) MR* Y MR2

ll 1'\45@: X MR2

OVUCKHVHT XapakaT TeHrjamacyu TOMMWIICUH.
XaBob: Kyingarn “oHyHnap 6wunaH 6ynaguraH anepuofuK Xapakar:

1) = I\//~J"L, h= (hge nt \(/1i+/nF),

MR2 "~ MR
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2) nue > I MR2 ¢p— 2 e 1 (v'«2— k2—
— n) e~ V&™k'-t + (¥ n2__k2 j_rt) evn'- *2],

Gynpa &= 2% n= —2
YHA «a MRa-
37.23. JnacTuk cuMra ocunrad uaTtu” kmcm TTr = mOcos pt Taw’™n

MOMEHT Tabcupuga 6ypanma Te6paHuLInap UunagH: 6y epaa Mb Ba p—
Myc6aT y3rapmac MUKgopnap, z aca — cum Gyiina6 iyHanraH yk. Cum-
HWHT 9N1aCTUKAUK Ky4ds MOMEHTWM Wanr= — c<g 6y epaa ¢ — 31acTUk-

NUK KoahduuneHTn, <p aca— Oypanuw Bypuarn. K,aTttu XXUCMHUHT T
yBAa HucbaTaH MHepuusi MOMeHTM I1r ra TeHr. XapakaTra KypcaTunia-
OUTaH LapwunmkK Kyunapu xucobra OnuMHMacuH. CuM 3ypuKMaid 3pKuH
TypraH 6ownaHruy naitaa KpTTUK Xucmra o 6ypyak Te3nuk GepunraH.
K,aTTu™ XXUCMHWHT Xapakatu Kyiugarn nonnapfa aHWKNaHCUH:

HVecldrop, 2) Y c/lr=p.

Xago6: 1)y cllzdp p, p= ® sin kt + fézipz (cospt — cos kt),
6yHga k = V'cU,, h= mijlz,

2)Y ¢/T]—P> o= sin kt+ t sin kt, 6yHga R =

=Ycllz=p, h= m0lz.

37.24. 3nacTMk cumra ocub KyihunraH 6up XuHcaum M maccanu,
paguycm R 6ynraH omano™ [AUCK CYKAYWK uuMga T = mQ sin pt
TalWM MOMEHT TabCMpMAa pe3oHaHC/iM bypanma TebpaHWWnap Lunagu;
6yHga TO Ba p—mycbaT govmwuiinap, r aca cum 6yinab KyHanraH yu;

CUMHUHT 3N1aCTUKANK Kydun MOMeHTM TOIr= — cg, 6y epga ¢c— anac-
TUKAUK KO3ppuumeHTn, ¢ aca — bypanuw bypuaru; xapakatra Oynrad
Kapwuiuk MOMEHTM T = —pd¢, 6y epaa ¢ — [UCKHWUHT Bypuak Tes-

AWrK, p —ysrapmac Myc6aT COH. [UCKHUHI pe30HaHCNM Max6ypuii
Te6paHMLINApM TEHTr1aMacu TOMUIICKH.

Xago6: p= Y LW* 6YraHu[a ®= — ~rp cos Pl<

—_ N o - _ -
6}/H'qa " MRa 'l\jl&Rz-

37.25. CyKWAUKHUHT  ENUWAMOKANMK  KO3(PPUNMEHTUHM  aHuMKnaW
YUYH, CYIO"IMKLArn 3n1acTUK CUMMra OCUAraH JAUCKHUHT TebpaHuwwnapu
Ky3atunagu. [Auckka yM0 sin pi (Mn= const) ra TeHr GynraH Tawku
MOMEHT "yiunraHuga pe3oHaHC xofucacu tosara kenagu. CyrKaukgaru
OWCK Xapakatura Kypcatunagurad "apwunink MOMEHTM a S @ ra TeHr,
6y epaa a— CYW™MIMKHUHT ENULLNOUANK KOIPPULNEHTU, 5 — OUCKHUHT
IoLopurn Ba NacTKW acocnapy K3NapUHUHT AUTUHANCU, — AUCKHUHT
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bypyak Te3nurn. CYIOKAUKHUHT EnuUWMoKANK KOIMMUUMEHTU a Ly -
NaHCWH; pe30HaHC BaKTUAa AUCKHUHT MaxOypuil TebpaHuwnapyu amnau-
Typacu <0 ra TeHr.

Mn

(fOSp

37.26. CHapag yunb keTaéTraHupa, Y3MHWHT CUMMETpUA y~ M aTpo-
(unga ainaHMWmn >"aB0 KapLUWIWK KYUYMHWHT /et ra TeHr 6ynraH MOMeH-
TUHUHT TabCUMpWAaH CeKMHNaHagu, OyHAa — cHapsag alinaHUWWHUHT
b6ypyak Te3nuru, k — ysrapmac nNponopumoHanink KoaghuumneHTn. byp-
YaK TE3MMKHUHT KaMaiull K;OHYyHW aHWKNaHCUH; 6olnaHruy 6ypuak Tes-
NMK o0 ra TEHTr, CHapA4HWUHT CUMMeTpuUs y”~ura HucbataH MHepums Mo-
MeHTM 3ca | ra TeHr.

>XaBob: a

oyt
>XaBo6: = ale rb

37.27. OrupAvK KYUYUHUHT Te3NaHULWWHW aHuKnaw Yy4yH
NUKKNTa y4 K™ppam J1 Ba B nuuyounap 6wunaH TabMWHMAH-
raH cTepXeHAaH ubopaT arjapma MasTHUKAAH (oiganaHu-
nagn. TMUYONHWHT 6MpU Xy3rasmac, MKKMHYMCKU 3ca CTEPXKEHb
Oyinnab cumkuWyM MyMKUH. CTEpXXEHHU MUYOKNapPHUHT [am
6vpura, faM WKKMHYMCMra ocMb Ba MMUMYLUp opacuparu
AB MacoaHu y3rapTupm6, MasTHUKHWHI “ap 1aidc nuyo”
aTpomaa TebpaHWLW [aBPNapUHU  TEHrNaWTUPULW  MYMKMH.
Arap MasTHUKHWUHI TebpaHWW AaBpnapu TeHrnawraHga nu-  37.27- wa-
yo™nap opacugarn macotha AB = /, TebpaHuw pfaspm aca T  canara
ra TeHr 6ynca, OrvpavK KYYMHWUHT Te3naHUWm K;aH4a 6ynagm?

)Kagob: p — =

37.28. NkkuTa "aTTuK; >XWCM OGUTTa TrOpPM30OHTan YK aTpodupa xap
K,aicucn ano”mpga-ano”mga Ba TyTawTupunraHuga 6upra “ywnnmb Te6-
paHWWmM MYMKWH. Mypakkab MasTHUKHWHT KeNTUPWATaH Y3YHAUTU aHul-
NaHCUH; "arnw, >XWCMAapHUHT Maccanapu /W, Ba M2 ra, ynapHUHT
OrMPAVK MapkasnapujaH ymymuidi ainaHuw y~uradya 6ynraH macodanap
<l Ba a2 ra, xap uaiicum xucm ano™npga TebpaHraHuga YnapHWHr Ken-
TUPUATaH Y3yHNWKNapu /X Ba /2 ra TeHT.

YKaBob6: IK= L
MjOi + M,,a2

37.29. AC6G06HUHT 6up KucMm 6Mp XuHcam L y3yHaumkparm crep-
XeHb Wwaknuga 6ynn6, 6up yum 6unaH ropusoHTan O yk"a 3pKWH OCub
KylimnraH. CTepXeHb TebpaHWWNapuHU KARL b MW YUYYH YHUHT Lyin
yyura m maccanum Kysry énuwtupunrad. LWLyHuHr 6unaH 6upra crep-
XeHb TebpaHuLLNapM 4acToTacu y3rapMac/iuru yyyH YHWHT 6oLUKa epura
A 10K ypHaTunagu. Kysry 6unaH OKHU Mogauii Hy~Tanap cudatmga
Napab, A 10K “aHfal MUHUMan maccara ara Oynuwu Kepakauru Tonus-
CUH. YHum O ykpgaH “aHpali macoaja ypHaTuw Kepak?

>XaBo6: A — 3T, OA - L.
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37.30. COaTHMHT OpULLIMHK TapTubra conuw y4dyH wmaccacu My,
OFMpIMK MapKasujaH OCUMAUT y”~uradya 6ynraH macodacu a, Kentupun-
raH ysyHauru | 6ynraH MasTHUKKa YHWUHI CCUAWW  yBUAAH X Macoda-
fJa maccacu M2 6ynraH uylwmMMm4ya 0K ocunraH. KywMmuya HOKHU MOJ-
AW HyuTa fge6 “"abyn wunmb, 6epunraH M2 Ba X KuimaTnapga masT-
HUK KEeNTUPUAraH Y3YHAUTUHWUHT y3rapuiwiy Al aHMKNaHCUH “amfja WyH-
Jalil X = Xr uuiAMat TOMUACUMHKKU, OyHAA MAafTHUKHWHT KenTUpuWaraH
Y3YHAUTU 3HT KMYMK Maccanu w/wmmya oK 6unaH 6epunraH A/ mun -

[0pfa Y3rapcuH.

XKaBo6: MasTHUKHUHT KenTupuaraH y3yHaurn Al— MX <K @ ra
Mya + M2

KaManTupuil Kepak;

37.31. XXMCMHMHI Maccanap Mapkasum G pfgaH yTyBum 6upop A Blyiy
Ka HucbaTaH WHepums MOMeHTM 1 HM aHuknaw ydyyH, y AD Ba BE
cTepxeHnap 6unaH AB y”™m ropusoHTan xysranmac DE ykka napannen
6ynun6 TypaguraH kunnb ocungu; AD Ba BE cTepXxeHnap Xucmra map-
Kam OupukTupunraH 6ynm6, DE yBAa 3pKWH YTKa3WaraH; KeWnH >XXUCM
TebpaHMa Xapakartra Kentupuaub, YHWHr 6uUp CUNKMHULWK “aH4Ya T BakT
[aBOM 3TMWKN aHWyTHAKW. WHepums MomeHTM | aHWKNaHCUMH. XXKuUcM-
HUHT maccach M; AB Ba DE yknap opacumparu macota h ra TeHr.
CTepxXeHNapHWHI Maccacu Xucobra ONMHMAacKH.

Xaeob: | = hMg (— -—--)
\ 72 S

37.32. ONAMHIM MacanaHn WHrMYKa Tyrpu uumswyra 6ump >XuHcnm AD

Ba BE cTepXeHNapHWHI MmaccacMHu “ucobra onraH "onja e4YunicuH;
cTepXXeHnap “ap OGWPUHWHI Maccacu My ra TeHr.

M+ My)lgT2 3YU+ 2M
YKaeo6: |I—h ( MLy y

37.33. LLIaTyHHVUHT WHEPUMS MOMEHTWHW aHMKfalW Y4YyH Kpeliukond
uanMacuMHUHI BTY/NKacUaH WHIMYKa UWIWHOPUK CTEpXKeHb YTKasunmo,
WaTyH Wy ropusoHTan y” arpogmpa Tebpatmnagu. HO3Ta CUNKMHULLI
100 = 100 ¢ mobaiiHMaa gaBom atagu, 6y epga T—spum gaBp. CyHrpa
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A Tewwnk mapkasupgaH C maccanap mapkasurada 6ynraH AC = h wmaco-
(haHM aHWKNaW yuyyH, WatyH A HyxTacupjaH Tannapra ocunmb, B Hyx-
Tacu 6unaH 3ca YHAW Tapo3UHWHI nnatgopmacura TUpannd, ropusoH-
Tan xonatga xyhungu, 6y Ba’Tha Tapo3ura TywaguraH 60ocum P ra TeHr
6ynraH. LUaTyHHWHr paem Tekucaurura TUK 6ynraH yBJa HwucbaTaH
MapKasuii uHepumsa MoOMeHTWM / aHuknaHcuH. Kyimpgarnnap 6epunran:
WATYHHUHT mMaccacu M, A Ba B HyxTanapjaH yTKasuaraH BepTuKan-
nap (yHrgaruw pacmra xapancuH) opacugary macodga |, kpeiukond uan-
(haCMHUHT paguycu T.

. _ Pl+Mgr p
Kago6: | = T2
8 S?Z Mg
37.34. MaaTHnK AB cTepXeHAaH Ba YHUHI yuura Oupuk-
TUpUAraH wapgaH wubopat. LUapHuHr maccacu T, paguycu r
6ynn6, C wmapkasn AB cTepxeHb faBommpa &tagn. CTepXeH-
HUHI MaccacMHM Xxucobra Onman, KuukuHa TebpaHMa Xapakat-

1 BgH~gopra Tew- KeNWWM Y4yl OCUAUT Y MHU CTEpPXEHHUL -
XaHpalh O HyxTacupaH YTKasuMWw KepakaUrn aHUXnaHCUH.

37.34-
)'KaBO6: OoC= — (gT*+ y ng*— 1,6 ﬂ4r2). Macanara

n2
OC > 1 6ynuuM Kepak, WyHUHr Y4yH T2 > 14 --é— r GynraHgarvHa macasiaHv

eunll MyMKUH, WIAU3 ONAMAArY WLIopa MuUHYC GynraHua yHU euull MyMKWH 3Mac.

37.35. ®UNK MAFTHUKHUHT TebpaHUW [aBpyM 3HT  KUYMK GYnuLLIM
YUyH YHWM Maccanap MapkasujaH ~aHpaii macotafa ocull Kepak?

YKaBo6: MasTHUKHUHT Maccanap MapkasufjaH Te6paHuW TeKucau-
rra TUK paBuWLIAA YTraH yxkKa Huc6GaTaH WHepuus paguycura TeHr Ke-

nagurad macodaga.

37.36. MaATHMK WKKUTa 0K GUPUKTUPWUATAH CTepXeHAaH wnboparT,
loknap opacmparm macoa / ra TeHr; lOLOpPUAArM HOKHMHF Maccacu Tb
nacTaar HKHWUHT maccacu /M2 ra TeHr. MasaTHUKHUHT KW4uK Tebpa-
HULWNApPU AaBpu 3HT KUYMK OYyNWLLIWM YYYH, OCUAWLW YKWUHW MAacTKW K-
faH “aHpaii X Macotafia YpPHaTUL Kepakiury aHuKnaHcuH. CTepxeHb
maccacu Xucobra OAMHMACWH Ba KOKNapHW MOAAWMA HyXxTanap fe6 Xu-
CO6NaHCUH.

37.37. (U3UK MasTHUKHUHT CUNTKUHULINAP AaBPW Y3rapMac/iury yuyH
XylMMya HOKHM OCUAUW YBMAAH XaHpdali macodafa 6UMPUKTUPULL Kepak?
YKaBo6: ®U3MK MasTHUKHUHT KeNnTUpWUAraH Y3yHAUTUra TeHr 6yn-

raH macodaga.
37.38. Maccacu M, y3yHnuru 21 Ba paguycu r :E 6ynraH pgou-

paBuit unnuHap paem Tekucnurura Tuk Gynran O YX atpodmpa Te6pa-
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Hagu. Arap yHra OK = & / macothafa HyKTaBMiA T Macca OBUPUKTU-

puaca, UMAWHAPHWUHT TebpaHWLL fAaBpu KaHpjal ysrapagw?

Xaeob: TebpaHWl AaBpu y3rapMmaiifu, YyHKM HYKTaBUiA Macca Uu-
NVHAPHUHT TebpaHuLL Mapkasuja LyLuiraH.

37.39. Maccacu M 6ynraH 6up >XWHCAW, T paguycau AUCKHWUHT Mac-
canap MmapkasungaH OC —r/2 wmacoaga TypyBuM, AWCK Te3AUTMra TUK
6ynn6 ytaguraH ropusoHtan Oz yu atpodumpa umnaétraH Kuumk Tebpa-
HUWNAPHWHT TeHrnamacu TONWACWMH. JuUcKKa T alifaHTUpyBYM MOMEHT
uyrnnraH 6ynm6, T=T0 sinpt, 6yHga TO Ba p—y3rapmac mu”gopnap-
avp. bolwnaHruy naiitga Kyim “~onatga TypraH guckka o0 6ypuyak Tes-
NVMK  6epunraH. 1\aplWWiHK Kyynapyu xucobra oOnmMHMacuH. TebpaHuUL-
NapHNU KN4YmMK xmcobnab, sin g ¢ ged onMHCKUH.

37.40. Celicmorpadnapga, SbHU ep MMuMpnalWHW |Naing KunyBuM ac-
6o6napga U3MK MasaTHUK UYNNaHWNagn; MasTHUKHUHT  ocuauw y™u
BEPTMKan 6unaH a Oypyak Tawkun uyunagu. Ocunuw yBuAaH MasTHUK-
HUHI Maccanap Mapkasuraya OynraH macoda a ra TeHr, OCUIMW yura
napannen .“onjga maccanap mapkasugaH yTraH yBaa HucbaTaH MasTHUK
NHepuMa MOMEHTU /C ra TeHr. MasTHUKHMHI Maccacu M. MaaTHUK-

HUHT TeGpaHuLINap AaBpy aHWUKNAHCUH.

37.41. MawmunHanap ¢GyHAaMEHTNapUHUHT TOpPU30HTan TebpaHuwna-
pvHKM €3yBuM BMOpOrpafa yumaa tokm 6ynraH pudargaH uéopat OA
MasATHUK Y3WUHWUHT ropu3oHTan O yuu atpodupa TebpaHULLMN MYMKUH;

37.38- macanara 37.39- macanara 37.41-macanara
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OA MasTHMKHM y3 Maccacu Ba Chu-

panb NpyXuHa BepTukKan “onatAa

ycTyBOp MyBO3aHaTAa Yywnab Typa-

an. Ounw 6ypyaknapu Kuyuk 06yn-

raHga MasTHUK XyCyCUin TeGpaHuLL-

NApUHUHT  [aBPU  aHWK/AHCWH, MasT-

HUK  OPUPSIMTUHUHT  YHUHT  aiinaHni

yuura HucbataH Makcuman CTaTuK

MOMeHTM Mg h ra, wy ysaa Huc6a-

TaH WHepuus MomeHTM |z ra, uap-

wuamrn 6ypaivw 6ypuarura nponop-

umoHan 6ynraH  Npy>XWHaHuUHT  6u- BC3

KNPNUK  KOI(h(ULMEHTU C ra TeHr; 37.43-macarara 37.44- macanara
MasTHUK ~ MyBO3aHaTAa  TypraHuga

npyxuHa sypu~macgaH Typagu. K,apwuamknap “mco6ra onnHMacuH.

Xaso6: T 2a ]/
c+ Mgh'

37.42. Bubporpad (onaMHru macanara uapaicuMH) X — a sin ot Ko-
HYHra MyBOPMK, FOPU3OHTaN TFapMOHWK TebpaHMa “apakaT UuunaérraH
hyHAaMeHTra ypHaTunraH. Arap Buoporpad MasTHUTUHUHT Max6ypuii
TebpaHuw amnautygacu ¢0 ra TeHr 6ynca, (QyHAameHT TebpaHWULLIMHWUHT
amnauTyfac a aHWUKNaHCUH.

Xaso6: a W (CTMgli—I~) _

MH

37.43. OnekTp nebegkaHn mwra Tywmpub tobopuwpga A 6HapabaHra
BauTra mponopuuoHan 6ynraH nr ainaHTMPYBYM MOMEHT KyWuaraH: m *=
= at 6ynm6, 6yHaa a—y3rapmac. Mx maccanm B K maccacu Mr 6yn-
raH r paguycnu 6apabaHra ypanraH ap”oH épgamumpaa KyTapwunagu. ba-
pabaHHU TyTaw UUANHAP XMc061ab, YHWHT Oypyak Te3NUru aHLWyraHCUH.
BownaHrny naintna nebegka TWHY Typrad.

XKaBob: = @~ 217"

@Mr+m4

37.44. Pagnycum R 6ynraH A ainaHma pungvpakHWHT Maccanap map-
KasujaH YTYBUM YKKa HWCOaTaH WMHEpLMS MOMEHTU / HW Tenuw Y4yH
punaupakka MHrM4yKa cMM ypanué, YHWHT yuura maccacm M x 6ynraH B
TOWHW 60pnab, TOWHWUHI h 6GanaHANUKAAH TYWWLW BakTWU T X 3KaHAUTU
KysaTuaraH. loawmnnHMknapgaru uilikKanaHvu TabCUPUHW 4K apmb Tall-
naw yyyH maccacu M2 6ynraH MKKUHYM Tow 6unaH "am Taxpuba Ku-
ANG HOKHUHT ywa 6anaHinukAaH TywWwuw BakTM T2 ra TEHT 3KaHAWUTK
aHulaHraH. MuianaHnw Ky4yn MOMEHTMHM TOLUMApPHMHE Maccacura 6op-
AN GynmaraH ysrapMac KatTtanuk ge6/ uHepuus MOMEHTU XMCOBNAHCUH.

A (Mx M,
oh M X—M I

>XaBob6: | = R2-
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37.45- macanara

37.45. | Banra ainaHTUpyBYM MOMEHTW TN ra TeHr 6GynraH 3nekTp
MoTOpu ynaHraH. TypTta 1, 2, 3 Ba 4 TMWAM rungupaxknapfad Tawkun
TOMraH Te3nuknap pefyKToOpu Opkanu 6y annaHTMpyBYM MOMEHT TOKap-
MUK CcTaHOrMHWUHT Il wnuHgenura ysatunagun, yHra LapliuinK MOMEH-
™ T2 uyiunrad (6y MOMeHT WyHyBuUM Epfamupa MIWIAOB 6GepunaétraH
XWUCM t03acuiaH KUPUHAUHM OnuwW naiTuga nainpgo 6ynagm). Arap |, Il
Ba |ll Bannapra ypHatunraH anaHysuu AeTannapHUHI WHepLUs MOMEHT-
napy  Termwnmya lv /> /w 6ynca, Il wnuHAenHWHT BGypyak Tesna-
HULIM  aHWKNAHCUH. PungupaknapHUHr paguycnapu ru r2, r3sa ri ra
TEHT.

—T2

(o)
|

YXaBo6: eIl «=

w

Ui*12+ n1) 34+ hu
6y epga k12 = r2rv k3A= rJr3

37.46. Maccacu My Ba paguycu r 6ynraH A 6GapabaH 4vy3nnmaingm-
raH TPOCHUHT yuura 6ornaHram M 2 maccanm C 0K éppamunjaaiinaHtupumna-
an. Tpoc B 600k  opkanum yTkasunmb, AbapabaHraypanraH. A  6a-
pabaHra YHWHr ainaHuw 6ypyak Tesaurura npornopumoHan 6ynraH uap-
WUAMK MOMEHTM T KyAuANW, NPONOpLMOHANINK KO3(hhUUMeHTN a ra
TeHr. Arap 6ownaHrny nanWtga cucTema TUHY TypraH 6ynca, 6apabaH-
HWHI 6ypyak Te3NUru aHWKNaHcMH. B 610K 6unaH TPOCHMHI Maccacu
Amcobra ofMHMAacuH, 6apabaHHU OMP XWHCAW TyTaw UUAnHAP 4e6 -
CO6NaHCUH.

M,, gr , —B
XaBob: o= ~~ (1—e ),
6yHaa
22 limco = Af-'%[ = 'const.
™ (My+ 2Mn)
37.47. ABTOMaLUMHAHWHT Maccacu M Ba paguycu  6ynraH eTak-

NIOBUM TUAAMparura T alifaHTUPYBUM MOMEHT ~yiiunraH 6ynca, YHUHT
Gypyak Te3NaHUWMW aHUKNAHCWUH. PunaupakHuHr C Maccanap MapkKasu
OpKanu MOAAMIA cucTemMa CUMMETPUS TEKUCAUTuMra TUK Oynué yTagurad
yefia HucbataH WHepuust mMomeHTuM 1C ra TeHr; fm—tomana6 uwxanaHuul

KOa(hUUMEHTH, F—uwixanaHuw Kyuu. LUYHUHrOeK, Tungupak ysrapmao
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Gypuak Te3NMK GuiaH fymanaliy y4YyH ainnaHTMpYyBUYM MOMEHTHUHT LaHya
6ynuwnN TOMWICKH.

, T = Mg fm-f Fr.

37.48. ABTOMOGUAHMHT Maccacu M Ba paguycu r OynraH eTakna-
HYBYM TUAAUPATMHUHT 6ypyak Te3UrM aHuKMNaHCUH. [OpM30HTan Loc-
cefla cupraHuw 6unaH tomanaétraH runguMpak yHuHr C maccanap Mmap-
Kasura KyiunraH ropusoHTan iyHanraH Ky4y Tabcupuga Xxapakatra Ke-
nagun. TungupakHuHr C maccanap Mapkasu opuany YHUHT MOAAWIA cuc-
TemMa CUMMETPUS TeKucnurura Tuk 6ynub ytaguraH ysfa HucbataH uHep-
UM MOMEHTU /C ra TeHr, [l0— lOManad WWKanaHw Ko3ghhULMeHTH,

/ — cupraHn6 tomanawgarv umuwanaHuw  KoapduuneHTn.  BownaHruy
naftga rungupak TUHY Typrad.

37.49. OnguHrn Macanaga KypwiaraH TruigupakHuHr
C mMmaccanap Mapkasura KynuaraH Kydy Mu~IOpU WKKU
MapTa olmpuaca, YHUHI 6ypuyak Te3nuru ysrapagumu?

XKaBob: Ysrapmaigu.

37.50. Maccacn xwucobra onvHmalrguraH 6n0KaaH ap- y
AOH yTKasunraH; ap®OHHW YHWHr A wWyKTacugaH oup km- /<>
WK ywnab Ttypagu. ApKOMHMHI B Hy”~Tacura aca macca-
e o Sl i, aPACr . 0 e
naca, K Huma Kunagu?

XKaBo6: KOK w/2 Te3nukga apk;oH 6unaH 6upra KyTapunagw.

37.51. OnguHrn macana 670K MaccacMHU "~mncobra 0AnM6G EUYUSICUH.
BNOKHWMHI Maccacu KMWWHWHT MaccacufaH TypT 6apaBap kam. BAOKHUHT
MHepUMs MOMEHTWMHM aHW™nallifia YHWHT Maccacu rapauwu 6yiinab Tekuc
TapanraH fe6 OI'II/LI‘rHCVIH.

XKaBob6: K — W Te3nuK 6GunaH KyTapunagu.

(1r3

37.52. [oupaBuii ropusoHTan nnatdopma y3uHWHT O MapkasugaH
ATyBUM BepTukan Oz vy aTpodupa ulIKanaHMacgaH aiinaHa onagw.
Mnatdopma yctmaa Oz yupaH ysrapmac I Macogaga maccacu oyn-
raH KWWK y3rapMac U Te3nuK 6unaH topagn. byHpa nnatdopma y3 yKu
«Tpothmaa K;aHfak o 6ypuyak Te3nuk 6GunaH ainaHagu? lnatgopma Mac-
cach M2 Hn R paguycnu polipa to3acu 6yiinab Tekuc TapanraH ge6 “u-
cobnaw MyMKWH. BownaHrny naitga nnatgopma GunaH KULWWHUHE Tes-
TN HOJMIFa TEHT.

M,, R2+ 2Mrr2
37.53. [ovpaBuii ropu3oHTan nnaTopma Y3MHUHT Maccanap Mapka-
3ufaH yTyBuM BepTMKan y” atpouia uiikanaHMachaH ysrapmac ool 6yp-
yak Te3nuK 6unaH aiinaHmokpfa; LWy Bakaaa nnatdopmaga maccacu 6up
Xunga 6ynraH TYpT KWWK Typagu: ynapAaH MKKUTacu nNnaTtopmaHuHr
uekKacuaa, MKKWTacK aca aiifaHuw yBuAaH NAaTHOPMaHWUHT ApUM pa-

pe s
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37.53- macanara 37.56- macanara

anycura TeHr 6ynraH macogaga. Nnatdopma uvekkacupa TypraH ojam-
nap awnaHa 6yiina6 alnaHuWw TOMOHUra "apab W 4M3MUIM HUCOWIA Tes-
NuK 6unaH topcanap Ba alinaHWW yBUAaH SpMM paguycra TEHr Maco-
(haja TypraH ogamnap aiinaHa 6yiinab kapama- Laplim TOMOHFa 2 U 4u-
Wyl HUCOMIA Te3nuK 6unaH topcanap, NAaTHOPMaHWHI Bypyak Te3Nnuru
NaHpjail ysrapagu? Opamnap Moaguii HykTanap fe6, nnatdopma 6up
XWHCAN JovpaBuii AUCK Ae6 XMCO6MaHCUH.

Xapob6: lMnaTdopma aBBanrmaek Oypuak Te3nukK 6unaH alinaHagu.

37.54. OngnHrn macana “amMma ofamnaap nnat@oOpMaHuHI annaHuL
TOMOHUra “apab topagn feb apas “nnnb6 eunncuH. Mnatdopma paguycu
R, YHWHr maccacu "ap 6up ofaMHWHI MaccacufaH TypT 6GapaBap KaTTa
6ynnb, y3MHWHT 6YTYH to3acu Oyiinab Tekuc TapanraH. LUyHuHrgek, a
YM3WYyLW HUCOWIA TE3NUKHWMHT ~aHpall Kuiimatuga nnatdopma TyxTangn?

Waaog: ol = ol----- § --U, " :9LR oon.

0 9R 8 0

37.55. J)KyKOBCKMIi CKameiikacufga TypraH Kuwn ~ynnapuHu édra
y3aTraH BaTga yHra 15 ain/mMuvH ra Tyrpu KenaguraH 6ownaHrmy 6yp-
yak Te3nuk 6epwnagu; O6yHAA KWWK 6GunaH CKamMelKaHWHT ainaHuL
y ura HucbataH mHepuma MomeHTM 0,8 Kr eM2ra TeHr. Arap Kuwu
AYNNapuHU TaHacura AKUHAaWTUpub, cucTema WHepUMs MOMeHTUHM 0,12
KF * M- raya KamaiTmpca, ckameiika 6unaH Kuwu uaHgain 6ypyak Tes3nuk
6unaH arinaHa 6ownaign?

XKago6: 100 ainn/muH.

37.56. lopusoHTan CD Tpybka BepTMkan AB " atpodwmpga 3pKuH
alinaHa onagn. Tpy6bka wumga ykgaH MC = a wmacogaga M wapua
6op. bupop naiiT Tpybkara ol 6ownaHruy Gypyak Tesnuk Gepunagu.
LWapya Tpy6ka mumgaH otunnb umkgaH naitaa TpybGKaHWHr @ 6ypuak
TE3NUTN aHWKNaHCUH. Tpy6KaHWHT ainaHuw y”~ura HucbataH WHepuus
MOMEHTU /, L — YHWHI Yy3yHAWTW; Liapya T Maccanum MOAAMIA HyuTa
Aeb "apancuH, MILIKanaHuWWw Xucobra OIMHMAacuH.

XKapo6: w= 1a' Ta

I+ T L2

37.57. Y3yHaurn 2L =180 cm Ba Mmaccacu M1=2 Kr 6ynraH
6up XuHcnu AB cTepXeHb yCTyBOp MyBO3aHaT Xxofatuga 6up kuppara
WyHAal “Mnub ypHaTWATaHKW, YHWUHT yuW TOpu3oHTan. bup xwmngaru
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UKKWTA MPY>XWHAHWUHT yuyura OUPUKTUPUAraH Ba "ap UaNCUCMHUHT Mac-
cacm M2= 5 Kkr 6ynraH WKKWTa Liap CTEPXEeHb Oyinab cumKuwmn Mym-
KuH. CTepxeHb nl= 64 aitn/MuH ra Tyrpu KenaguraH Oypyak Tes3nuk
6unaH BepTUKan atpouaa ainnaHma xapakaTra Kentmpunagu, 6yHaa
Wapnap aifaHMWw ykKura HucbataH CMMMETPWMK ypHawraH 6ynu6, ynap-
HUHT Mapkasnapu wn épgammga 6up-bupngaH 2/x=72 cMm Macogaga
ywnab Typunagn. CyHrpa wun Kyhiaupub tobopunagu, WyHAaH KeWnH
Wwapnap 6up Heya mapTa TebpaHW6 MPYXWHA Ba WMHLLANAHMLI Ky4u Tab-
cmpnga 6up- bupugad 2/2= 108 cm macotaga MyBo3aHaT onaTUHW 0flagn.
LapnapHn mopawii Hy”Ta fe6 b"apab Ba MPYXMHaNapHWHI MaccacuHM
Ancobra ofiMai, CTEPXXEHHUHT MWHYTWra aifnaHuw COHWHWHI AHIU N2
AMAMATN aHWKMAHCUH.
6M 22+ M L2

XKaBob: nN2= - - nr— 34 aiin/mMuH.
6M.22+ mrL-

37.58. AlinaHma KyTapul KpaHWHWHI apaBadvacu cTpenara HucbataH
y3rapmMac v Te3nuk 6unaH xapakaTnaHagu. KpaHHu ainaHTupyBuM Mo-
TOp Te3NMKHM owwupuw faspupa TO ra TeHr ysrapmac MOMEHT “ocun
uunagn. ApaBavaHWHr OKM 6unaH maccacmh M ra TeHr, 1— KpaHHUHT
(apaBavacus) aitnaHmw ykura HucbaTaH WHepUus MOMEHTWM 6ynca, KpaH-
HUHT alinaHuw 6ypuyak Te3nuru o TenexkagaH AB ainaHuw y”~urava
bynraH x macotara 60rnu” paBuLIfa aHUKIAHCUH; KPaHHWHT alinaHuium
apaBaya AB ainaHuw yBmaaH XA Macogaga 6ynraH nantga 6ownaHagu.

XKapob: © = —" -
I -f- ALX2 v
37.59. OnanHrn MacanaHuWHr wapTuUHKU ca”naraH xonga, arap Mo-
TOp Ta—a @ ra TEHr ainaHTUpyBYM MOMEHT "ocun P™Mnca, KpaH aii-
NaHUWMHUHT © 6ypyak Te3nuru aHwyraHcuH, 6y epga T 0 Ba a — Myc-
6aT ysrapmac udoganap.

%3806-: © = e - e
v(l + Mx2
Oy epoa k=*YI/M, fi = I/ L (x YW cTpena 6yiina6 yHr To-

VX Yy 1M

X
1 *[*
Th-ixarcty )ﬁ/k r Vlarze%g‘ N dx,

MOHra WyHanraH).
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88-§8. Mogauii crucTemMa KMHETUK 3HEPTUACMHWHE y3rapulin Xakugaru
Teopema

38.1. Yuta AB, BC Ba CD cTepxeHnap A Ba D uunumHgpuk wap-
Hupnap 6unaH wwunra 6upukTupunraH 6ynu6, ysapo B Ba C wapHupnap
BocuTacuga 6ornaHraH; Xocun “MANHraH TEKUC MeXaHW3MHWUHT KUHeTUK
BHEpruacu xmcobnaHcumH. | y3yHnukgarm AB Ba CD cTepxeHnap xap
6upuMHMHT maccacn M IY BC cTepxeHb Maccacu M2 6ynn6, BC = AD;
AB Ba DC cTepxeHnap o 6ypuyak Te3nuK 6GunaH ainaHagu.

YKaeob: T = 2MI +6 3- 2202

38.2. Maccacmh M ra TeHr 6Up >XWHCAM MHru4yka AB cTepxeHb D
TMprakka TasHu6, A yunm 6unaH TOpPM3OHTaN WNyHanTMpyBuM 6yiinab

B c

38.1- macanara 38.2- macanara

cupnaHagu. E TasHY YHI TOMOHra v y3rapmac Te3/MK 6unaH CUMKMAAN.
CTepXeHHUHT y3yHnurn 21 ra TeHr, D Tuprak ropusoHTan WHyHantu-
pyBumra HucbataH H 6anaHanukga KynwunraH 6ynca, CTEPXEHHWHT Ku-
HETMK 3HepruacuM ¢ b6ypyakka 60rnM” paBuwpa aHWKMQHCUH.

XKago6: T = — 2-"sin3 + ——sin4q).
2 H 342

38.3. Kynucanu MexaHW3MHUHI KWUHETUK 3HEPrusacuM XMcobMaHCUH;
OA KpUBOLUMMHMHI paeM TeKUCAUrMra TUK OynraH aiinaHuw y~ura Huc-
6aTaH wuHepuus MoMeHTM /O ra, KpWMBOWMN Y3YHAWTM a ra, Kynuca
Maccacy m ra TeHr. A TOLWHWHF Maccacu xmcobra onmHmacuH. OA Kpu-
BOLWIMN  6ypyak Te3nuK 6unaH alnaHagu. MexaHu3m “aHpai xonatra
KenraHja KUHEeTWK 3HEeprus 3Hr KaTTa Ba 3HI KUYMK “uMimMaTnapra ara
6ynagun?

XKaBo6: T =m-j (I0+ m arsin2d¢) o2

38.3- macanara 38.4- macanara
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38.5- macanara 38.7- macanara

KynncaHUHr 4yeTku XonaTnapmfa KWHETUK 3HEPrus 3HT KUUKK, KY-
nuca ypTa XonaTfaH yTuwuga KUHeTUK 3HEeprus 3Hr katra “uiimatra
ara 6ynagw.

38.4. i'e Te3nuk GUnNaH xapakaT XWyBYM TPAKTOP T[YCEHHLACUHUHT
KWHETWUK 3Hepruacu xmcobnaHcuH. ungHpak yxnapu opacugaru macoda
| ra TeHr, rungupaknap paguycnapu r ra TeHr, ryceHuua 3aHXupu xap
METPUHWHI M3Cccacu y ra TeHr.

Xago6: T = 2y(/+ nrvo\

38.5. KpuBOWWN-MON3YHAN MEXAHU3MHUUT KUHETUK 3HEPTUACU XW-
COGNAaHCMH; KPWUBOLIMM Maccacu Nru Y3yHAWTW T, NOMA3YH Maccacu T 2,
WaTyH y3yHAurn / ra TeHr. LLATYHHUHT Mmaccacu Xuco6ra ONMHMACUH.
KpuBOWMN 6UP XUHCAW CTEpXeHb [e6 XWCOGNAHCWUH. KPUBOLIUMHWHT
Gypyak Te3NUrM 0 ra TeHr.

)Waao6<:_ T= —]'rlr X+? /n2rsi.nep|-1r-...._ 9-12(1) T r-w
273 L 2ly 1-/1I fsin’ ooy

38.6. LLaTyH MaccacuMHW rns ra TeHr fge6 xucobnab, onaWHIM Ma-
cana, OA KpuMBOLWIWN MON3yH WyHANTUPYyBUUCUTa MNeprneHanKynsp 6yn-
raH XonfaT YYyH e4u/ICuH.

Xagob6: T = mi+ Tr+ T3vV202m

38.7. T'opu3oHTan TeKUCAMKAA >KolhnalwraH naaHeTap MeXaHU3MHW,
6up xungaru ydta |, Il, 11l rungupaknap yxnapuHu TyTawTupyBum OA
KpUBOLLIMM XapakaTra Kentupagu. | rungupak Xysrasmac; Kpusowun
b6ypuak Te3nuK 6unaH ainaHagu. >(ap xailcu rungupakHuUHr maccacu /Mx
ra, paguycu r ra TeHr, Kpueowmn maccacu M 2 ra TeHr. mngupaknap-
HA OMP XXWMHCAW [UCK Ba KPUBOWMMHWM OMP XKMHCAWM CTepXeHb feb
Xwnco6na6, MEXaHW3IMHUUT KWUHETUK 3HEprusacu avuxnaHcuH. Il rungn-
pakka XyWuaraH Xy®T KYYHUHT uwu HUMara TeHr?

Xago6: T = — (33Mr+ 8M2;

)KbeTHI/IHF nwn HonNra TeHr.

38.8. TermpmoHHNHr /1 Ba B Townapu Beptukan EF yx atpoduga
annaHyBun ropmsoHTan CD yxxa yTxasunraH; xaP xaiicu TOWHWHI Mac-
cacu 200 Kr, TOWMAPHWHT AuameTpnapum 6up xunga 6ynub, xap Xxaii-
cucm 1 m ra TeHr, ynap opacupgarm CD macoha 1 m ra TeHr. CD yx
MUHyTWra 20 MapTa ainaHca, TOLWHWHI KUHETUK 3HEpruscu xaH4ya 6y-
NN TOMNWACUH;  WHEepLMs MOMEHTNapuHW XxucobnaraHga TCWHW 6up
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38.8- macanara 38.9- macanara

XUHCAW tOHUA AMCK feb dapas uvnnw MyMKWH. Tolwnap TasH4Y TeKuc-
nmrn Gylinya cupnaHmain gymanangu.

KaBo6: 383 H-m.

38.9. Kynuca mexaHmsammga OC puyar paem Tekucnurura TuK 6yn-
raH O yu atpogmpaa TebpaHraHuga, A nonsyH OC pwuyar 6yiinab cun-
Xnb, AB CcTepXeHHW xapakaTtra Kentupagu. AB cTepXeHb BepTuKan
K RyHanTupyBumnapga xapakat uwunagu. Y3yHnumrum R 6yhAraH OC pu-
yar maccacu T1 6ynraH 6up >XWUHCAN CTepXeHb Aeb6 XMcobnaHCUH; non-
3yH Maccacm T2 ra, AB cTepxeHb Maccacm T3 ra TeHr, OK = I-
MexXaHU3MHUHT KUHETUK 3Heprusacu OC puyarHuWHr Oypyak Tes3nuru Ba
alinaHuw 6ypuyarn QyHKuuMacu cudatmga udoganaHcuH. MonsyH HyuTa-
BMIA Macca fae6 xmcogﬂaHCMH.

XaBo6: T = - [mM1R2cosdd+ 3/2(12+ w3

6 cos4p

38.10. MapoBo3 cnapHurn AB Ba 0102 cTepXeHb 6GunaH TyTawTuW-
puiaraH WKKuTa rungumpakgaH mbopar CUMCTEMaHWHT KWHETUK 3Hepruscu
XUCOBNaHCUH; TUNAUPaKNapHUHT yunapu o0 Te3nmMk OunaH “apakatna-
Hagu. >"ap uaiicu pungupakHWHr Maccacu Mx ra TeHr, AB cnapHuk Ba
6upnawTnpyBum 0;02 cTepxeHb 6up xmn M2 maccara ara. [ungupak-
NapHUHT Maccanapu rapauwinapuoyiinad Takcumnanran; 0XA=02B=rj2,
6y epga r—rungupaknap paguycu. ungupaknap TyrpyM ymswyll pefbe-
nap 6yinab cupnaHmacgaH Agymananigu.

Xagob: T = - 16 Mx+ M;(9+ 4sin d)].

38.11. M maccanu aBTOMO6W/Ib TOPW3OHTan Mynga v Te3nuK 6unak
TYrpy uusw™u xapakaT Uunaguw. ABTOMO6GWUb runguparn 6unaH iyn
opacugaru tomanaé MiKanaHuw KoahguuUeHTn /10 ra, rungupak paguycu
I ra TeHr, XaBOHMHT a3POAMHAMUK L@PLIMAKUK Ky4u TE3TUKHUHT
KBagpatura nponopLmoHan: = 6yHAa [n— aBTOMOGWHUHT

a w 1] w ®
38.10- macanara S$8.12- macanara
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waknmra 6opnaw, 6ynraH Koah@uuueHT. bapkapop pexumpaa eTakioBuK
rungupaknap y~ura ysatunafguraH ABUTaTe/IHAHT “yBBaTU aHLyraH-

CVIH.
aso6: N — Mg (_r + ft VIV.

38.12. Mys3Hu cunnwyrahguraH M MaccanH MallMHa SIXmanak Maii-
[JOH4Ya Oyinab ropusoHTan TeKUCAMKAA V Te3NUK 6unaH Tyrpum UYM3NKIu
TekMc xapakaT “unagu. C maccanap MapkasuHWHI Xonatu pacmga Kypca-
TuaraH. My3 Ba aBTOMO6UAb rMAAMpaknapu opacuparn tomanab uwka-
NaHUW KoapduumeHTn /10, My3 6unaH cunaawyrainguraH A “~vppa opacu-
Jarn cupnaHmb uwxanaHuw KosguumeHtn [/ 6ynca, ABWUTATENHWUHI T
paguycnu rungupaknap yuwra ysataguraH N KyBBaTU "MCO6MAHCUH.
Fvngvpaknap cupraHmacgaH Aymanaigu.

XXaBob6: N =712 f+ flv.
3V rJ

38.13. AunameTpyn 60 mMm GynraH Banra MuHyTMra 180 mapTa aiina-
HYBYM MaxoBMK \'pHaTUNraH, MaxoBukK pguametrpu 50 cm. Arap npueog
yuynpunraHgaH KeluH MaxoBMK TyxTaryHuuya 90 mapTta ainaHraH 6ynca,
Ban OunaH NOAWMNHWK opacuiary cupraHué uwkanaHuw KoagppuumeHTH
/ HWHT IKaH4a 6YNULWIM aHWMKNAHCMH. MaxOBMK Maccacl YHWHI rapauium
6yiinab Tekuc TapanraH [e6 ~“mcobnaHcuH. Ban maccacu Xxmcobra OnMH-
MAaCWH.

>Xaso6: / = 0,07.

38.14. OnameTpu 2 m Ba Maccacu 3 T 6ynraH ainaHma rungupak
ypHaTUAraH UwanHApuK Ban 6Gupop nantga 60 an/mMuH 6ypuak Te3nuk
6unaH aiinaHmM6 Typagu Ba LWIYHAAH KeiuH y3 “onura “yiunagw; Ban-
HUHT guvametrpu 10 cm Ba Maccacs 0,5 T. Arap nojwunHuknapgaru
nwxanaHuw koaduuventn 0,05 ra TeHr 6ynca, Ban TyxTaryHu4ya fHa
Heya MapTa alinaHagu? MacanaHum edraHja MaxOBWMK Maccacu YHUHT
rapauwn 6yiinab Tekuc TapanraH Ae6 Xmcob6naHCuH.

>KaBo6: 109,8 alinaHuL.

38.15. Maccacm M, y3yHnuru | 6ynraH 6up XXuHcam OA CTepXKeHb

6vp yunpaH paem Tekucnurura TUK Oynub yTyBUM Xy3rasiMac rOpPU30OH-
Tan yk; atpoupa ainaHa onagu. ONacTUKNMK KOIPDUUMEHTM C ra TeHr
6ynraH cnvpan nNpy>XWHaHWHr 6up yum Xxysraamac O
yuta Ba WUKKMHYM yunm cTepxeHra 6ornaHraH. Crep-
XeHb BepTMKan xonaTga TWHY Typaau, 6yHAa npyxu-
Ha fedopmaumsanaHmaraH. CTepXeHb BepTuKanra Huc-
6ataH 60° ra TeHr Oypyakka OFULIM YYYH YHUHT A
yuura “aHpaii Te3nuk Gepul Kepak?

YKaeob: v = VE L )%()KM r.

38.16. XXyaa Kkuumk A ONOK OpKanu YyTKasuaraH
3NacTUK 4ysunMac un yynapura WKKuTa K ocunraH. 38.15-macanara
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M X oK 610K yBMaaH a Macoaga bynraH cunnw, Beptukan CD cTep-
XeHb 0yiinab cupraHa onagu. MX HOKHWHT OFMPAWK MapKasn 60LuniaH-
puu nanTga 6M0K yuum 6unaH 6up carxpga TypraH, 6y K OrMpauk
Kyun TabCcumpmpa 60lWNaHrMy Te3AMKCM3 nactra Tywa 6ownaingm. M x oK
Tesnurn 6mnaH YHWHr nactra Tywwuw 6GanaHgauru /r opacugarn 6orna-
HMALW TOMUACUH. WKKMHYM HOKHUHT Maccac M ra TeHr.

. - e e -

XKaBo6: v2 2g(a2+ 2 Ml\‘7|>(a. E /i£++l\b|1f|2

38.17. M wmaccanu P 0K 6unaH YHUHT ycTura KyiunraH Mx mac-
canu K, pagup- 6yflyp ropusoHtan BC Tekucnukpa TUHY Xonatga Ty-
pyBuM M.2 maccanum A HOKHW, 6n0KAaH YTKasuaraH wWHyp épgamu 6unaH
Xapakatra kentupagu. M OK nactra Sx macogara Tywwub6 D xanua-
fJaH yTraHga, xanxa MX IOKHU TyTu6 uUonagu; LWyHAaH KeinH M 10K
nmactra s2 macodara Tywmu6 TyxTtaigu, LLUHyp 6unaH 610K MaccanapuHu
Ba 6nokgarn uvw”anaHWWHU Xucobra onman, A >XUCM 6unaH TeKUCIUK
opacugaru UwKanaHuWw KoagpmULUMEHTU /| aHUKNAHCWUH; 6Gepuarax:

M2= 0,8 kr, M = Mr= 0,1 kr, Si= 50 cm, s2= 30 cm.

Xago6' f= S 1 MM -|-2MM-r ~TM2) _ q 2
MsIAf+ M2+ s2M+ (M+ Mi+ M2)]

38.18. bup uucmm cunnu” ropusoHTan cton yctuga étraH L y3yH-
auKgary 6up XXUHCAM wMn cToNjaH nactra ocunmb TywraH o6owua 6up
LUMCMW  OPUPSITUHUHT Tabcupuga xaPakat kunagu. Arap 6ownaHruy
naiTaa WMHUHT OCUAWMG TypraH LUCMUHUHE y3yHauru |, 6ownaHrny Tes-
NUrKM 3ca Honra TeHr 6ynca, MNHWHT LaH4ya T BauTAaH KeliMH cTondaH
TYWNO KETUIUN aHWUKAAHCUH.

YKaBo6: T -

38.19. Cunauy wtndTaa TMHY OCMAMG TypraH Ba Y3yHnurum 2a 6yn-
raH 6up XuHcnum ormp un r0 6ownaHrny Te3nuK 6unaH XaPakar/iaHa
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Gownainan. WMn wWTUpTAaH Y6 KeTraH BaKTAa TE3NMUTUHUHT KaHya
GYNMWN aHUKNAHCUH.

XKaBob6: v= Yag + m2

38.20. TpaHcnopTép macTky B wWKMBMra TyTawWTUpuUAraH npusog ép-
jamupa TUHY "onaTgaH Xxapakatra kentupunagu. [puvBof Wy LWIKWBra
fovMuiA M aiinaHTupyBuYM MOMEHT 6epafH. Arap KyTapuayBuum A HOK-
HWHT maccacu Mr ra TeHr, B Ba C wkuBnap 6up XWHCAU [OMpaBuii
UMAUHAP Waknuga 6ynca, TPaHCMNOPTEP NEHTACUHUHT V Te3Nru  YHWUHT
S cumkuwmra 6ornabd aHWKnNaHcuH; B Ba C LWIKMBNApHUHI paguycu I ra,
Nap "aiicucUHMHT Maccac M2 ra TeHr. TpaHCMOpPTEP NeHTacu rOpU3OHT
6unaH a 6ypuak “ocun “unafgW, YHWUHI Maccacum ”~ncobra onMHMangw.
JleHTa WKMBAA cupraHmaigu.

38.21. lopnsoHtan CD Tpybka AB BepTukan y” atpodupa 3pKuUH
ainaHa onagu (37.56-macanara 6epunraH pacmra K,apaHr). Tpy6ka unuuja
y~gaH MC = x0 macothaga M xucm Typuban. bupop naitaa Tpybkara
0)0 6ypyak Te3nuk GepunraH. M >XUCMHWUHI TpybkagaH oTuaAMG6 unmw
nanTnga yHra HucbataH v Te3NMIN aHWYraHcWH. TPyOGKaHWHT  ainaHuL
yKura HucbataH UHepuus MOMeHTM | ra TeHr, L — TpybKa y3yHauru;
nwxanaHuw ~ncobra onMHMacuMH. XXUCMHM T Maccanu MoAAMin Hy” Ta
[e6 KapancuH.

KypcaTtma. 37.56- macanaHuHr >kaBo6uaaH oiianaHUICHH.

38.22. Mw”"anaHnwcuns ~apakatnaHaétraH A ropu3oHTan nnatdopma
byiinab m0 ysrapmac Hucbuii Tesnuk 6unaH B xucm cumkuingn. (36.9-
Macanara GepwunraH pacmra “apaHr.) B >XucMm Topmo3naHraHga y 6unaH
N1 nnatdpopma opacupa MHLLanaHWW Kyynapu naigo 6ynagu. Topmosnal
6ownaHraHgaH cyHr B kucm A [nnatopmara HucbataH 6yTyHnai
TyxTaryHuya B xucm Ba A nnaTdopma opacupars MUKW MLIXanaHuL
KYUYNapuUHWUHT  UWK ~MCOBNAHCWH; YNapHUHT Maccanapyu Teruwamya T
Ba M ra TeHr.

KypcaTma. 36.9-macanaHuHr xasobugaH oliganaHuiacuH.

XKaeob: A = 1™
2T+ MU
38.23. Nebeaka snekTpomoTopu éppgamupa r paguycnm Ba M mac-

cann A 6GapabaH Banura 6apabaHHWMHI ainaHuw OGypyarn <p ra nponop-
UMOHan 6ynraH T alnaHTUMPYyBYM MOMEHT UyihunaraH, 6yHga nponopuu-
OHaNIMK KoapgumumeHtn a ra TeHr (37.43-macanara 6epunraH pacmra
ANapaHr). KytapunaétraH M2 maccann B HOKHUHT Te3iUrn YHUHT h Ky-
Tapunmw GanaHgnurura 6opnu “onga aHWKNaHcuH. A 6apabaH TyTaw
unnmugp ae6 “~mcobnaHcuH. TPOCHMHI Maccacu “mncobra OfIMHMAcCKH.

303

www.Orbita.Uz kutubxonasi


http://www.Orbita.Uz

*

BownaHrny naitga cuctema TUHY ~onaTga Oynrad.

38.24. Pacmpaa KyTapuw MexaHusmMu nebefkacu TacBUpMaHraH.
maccanm J1 ok C 610K opuanu yTkaswarad r paguycnn, M3 maceann B
6apabaHra ypanraH Tpoc épjamupa KyTapunagu. bapabadra, wwra Ty-
Wwupn6 tobopunraHpgaH 6ownab 6apabawraHr ¢ ainaHuw 6ypuyaru KBajg-
patura nponopumoHan 6)firaH T = a (2 alinaHTUpPYBYM MOMEHT Lyiiun-
raH, 0y epga a — ysrapmac KoagguumeHt. A ok L 6anaHanmkka K-
TapuaraHuja yHWHr Te3UTM aHUKNaHCWMH. B 6apabaH maccacMHW YHWUHT
rapauwmn 6yinna6 Tekuc TapanraH, C 6nok 3sca M3 maccanu TyTaw
ANCK feb xucobnaHcuMH. TpPOCHWMHI Maccacu ”~ucobra OnMHMacuH. boww-
NaHrMy nanTga cuctemMa TUHY xonaTga OynraH.

38.25. Fopun3oHT 6unaH a 6ypyak ”ocun Kuaray "~nUs TEKUCNUK
byiinab cupraHMai OManoBuM r pagumycnuM TUASMPaK LWy LUuUS TEKUCIUK
byiinab h 6anaHaNMKKa KyTapuauwun yyyH TUAAMPaK yuura uus TeKuc-
NMKKa napannen WyHanuwiga rhaHgaii 6owinaHruy Te3nuk 6epuwl  kepak?
KOmanab mwkanaHuw KosgphuumeHTn /10 ra TeHr. Fungupak 6up XuHcam
ANCK Ae6 XMcobnaHCUH.

XaBob6: v = 3 3gh(l + —rctga).

38.28. Bup xmn Mmaccann Ba paguycnv UKKATA UWAWHAP UMA  TeKuc-
ANK yCTMAa cupraHMaii tomanab Tywagu. BupmHumcy TyTaw UWAMHAP,
UKKUHYN UWAUHAPHWHT MacCacuMHW rapauium 6yiinab Tekuc TapanraH faeb
3prcobnall MyMmKuH. LimnuHapnap 6up xun 6anaHinuMkka TywraHuga
yNapHWHI Maccanap Mapkasnapu Te3nuknapu opacuparu 6orfaHmw  To-
NWACKH. BolinaHpuy naiTga uuauHApnap TWHY TypuULUTaH.

XaBob6: v2vx= ]/"3/2.

38.27. Fopu3oHTan TeKUCAUKAA >KoWnawraH 3nULUMKANK MexaHu3m
OA KpuBOLIMMra uUyiunraH JouMMuin L ailnaHTMpyBUYM MOMEHT Tydainnm
TUHY XonaTugaH “apakatra Kentupunagu. Arap Kysranmac / pungupak-
HWHT paguycu rb uysranysuu |l pungupakHuUHT paguycu r2 Ba Maccacu
AlltOA KpuBOWMNHUHT Maccacu 3ca MT 6ynca, KpWBOWWMHUHT Oypyak

38.24- macanara 382 7 - acanara
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TE3INTN  YHUHT aillnaHuw  bypyarn QyHK-
umsicn cudatuga aHuknaHcuH. |1 rungmnpak
6Mp OKUHCAM [UCK, KpuBOWMN 3ca 6up
XWHCAN CTepXeHb Aeb ANCOGNaHCHUH.

>KaBob6: = ———1/ —— — 38.28-macanara
ri~tr2 V. 9M1\-2M2

38.28. lopu3oHTan TEKWCAMKAA >KOMNawraH Kynaknam MexaHU3Mfas3
A 3KCUEHTpMK D lWiTaHranu B poAWKHW uirapunama- “aiiTma “apakartra
Kentupagn. LTaHrara 6upukTupuaraH E NpyXuHa Xam wWa pOoSUKHK
3KCUEeHTpMKKa Taab Typaau. IKCLEHTPUKHUHT Maccacu /W ra TeHr, e
3KCLEHTPUCUTET YHUHT PALMYCUHUHT APMUra TEHT; NPY>XWHAHWHT 31acTUK-
MK KOIMULUMEHTHN € ra TeHr. LUTaHra aHr vangaru “onatga 6ynraHuja
npyxXvHa 6yl Typagu. SKCLUEHTPMK D LWTaHraHW 3Hr vangaru ~onat-
[aH 3HT YHrjaru XxofaTWra KyuyuMpuwmn yyyH YyHra “aHgaii 6Gypuak Tes-
NMK 6epul Kepak? POAUK, LWTaHra Ba MNpyXuHanap maccanapu Xx>ucobra
O/IMHMACUH. JKCLEHTPUK OMP XXUHCW JOWpaBUA AUCK e ~“MCcoBnaHCHH.

XKagob6: = 2]/c/(3/N).

38.29. Arap Benocuneggarn kuawu 6ownaHrny nantga 9 km/coat
Te3NUK 6unaH "apakaT UWAMG, KeliMH negannapHu ainaHTUpMmain ~yiraH
bynca, Benocunef TyxTaryHuuya KaHuya Wyn 6ocub yTagu? Benocuneg
6vnaH KWUWWHUHT yMymMuiA maccacu 80 Kr ra, "ap “aicu pungupakHuHT
Maccacu 5 Kr ra TeHr, xap KaleH pungmMpakHuHr maccacum 50 cm paguyc-
nn ailnaHa 6yiinab Tekuc TapanraH pge6 “ucobnaHcuH. Tungupaknap-
HUHI epja tomanawmpary uvwxanaHuw KoapduumeHtn 0,5 cMm ra TeHr.

>XaBo6: 35,6 M.

38.30. Mx maccann A OK nacTra TywaéTraHmga, K$3-
panmac D 610K op”anu yTkKasuaraH Tpoc épgamupa "ys-
panyBun C 6M0KHUHI yKura GupuktupunraH M2 maccanm Bt
B OKHM to”opura kyTtapagu. C Ba D 6M0KNapHUHT >'gp
6vpn M3 maccanu 6up XWHENH TyTaw AUCcK paed xucob-

NaHCUH. A OKHWHF h 6anaHAnMKAaH TywraH namtgarv

TE3NUrM aHUKNAHCUH. TPOCHWMHI Maccacu, 6noknap rap- IM~1
AVWIMAAry CUppaHuWiap Ba “aplIMAMK Kyunapu xuco6ra A
ONIMHMAacuH. bownaHrny naintaa cuctemMa TUHY Typrad.
XKago6: 0=271 /2 ghma -~ 'v2- £8.30- macanara
Yy 8Mx+ 2M2+ 7 M,

38.31. Kop KyparuMyHUHr eTaknoBuYM punguparnu — A 6apabaHura
JOVIMUIA aliNaHTUPYBYM T MOMEHT “AyiunraH. A 6apabaHHWHI MaccacuHu
YHUHT rapguwn 6yinnab Tekuc TapanraH fge6 ”apall MyMKUH. D uop,
B wuuT Ba 6onwa warapunamMa “apakaT KAAYBYM KUCMAap Maccanapu
AnrmHgucn ysrapmac Ba M2 ra TeHr. Kop Ba LWYMTHWHI epra wuwikana-
HUW Ko3uumeHTn f ra, GapabaHHUHI epja roManawmparv MulianaHuL
KoapuuneHtTn /1o ra TeHr. BbapabaHHMHI Maccacu Mr ra, paguycu T
ra TeHr. bolwnaHrny natTga cucTema TUHY TypraH 6ynca, ”~op Kyparud
B WYNATW YTraH S Wyn 6unaH YHUHT W TE3NUTUHUHT ~MiAMaTh opacuparu.
MyTaHOCW 6/TMK aHLLIYTaHCHH.
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38.31-macanara 38.33- macanara 38.34- macanara

38.32. Fopu3oHTan Typpy iMynga xapakatnaHaéTtraH aBTOMallWMHAHWHT

TE3NUIN Vr faH v2 ra uagap AsurateNnb KyBBaTWLW owwupuw “uncobura
optan. ByHga s iyn ytungu. Arap TypTTa ruagumpak xap OWPUHWHT
maccacu MT, Ky30B maccacu M2, r —rungupak paguycu, /to— pungupak-
HUHT Wocceda OManab vwuanaHMw KoagduumnmeHTn 6Gynca, aBTOMallMHa
MOTOPUHWMHT WY CcUmMKMWAA 6axapraH wWwmM XxXucobnaHcuH. CupraHmain
toManaéTraH rungupaknapHu 6up XXUHCAWM AXAUT Aucknap ged Xucob-
naHcuH. Tvnaupaknap Ba Ky3oBfaH TallKapu Xamma AeTannapHuUHp Ku-
HEeTUK 3Hepruacyu xucobra ONMHMACKH.

XKaBob6: A = 1 {"22— n12l + — (4Afi + M2Dgs.

38.33. B wapHupnn ABC HapBOH cunivl ropusoHTan nonga Typagwu,

y3yHnuk AB — BC — 21, maccanap Mapkasnapu CTepXXeH/apHUHI ypTa-
cugarn D Ba E HyuTanapfa, xaP KaieH 3MHaMOSHUHI Maccanap Mapka-
3njaH yTraH ykua HucbataH WHepuus paguycu p ra TeHr. B wapHup-
fjaH nonrava 6ynraH macoga h ra TeHr. bup naitra kennb HapsoH FG
TOPTUMUYMHUHT  Y3UNIMLUKM  HaTWXKacuia Kepuna 6ownaingn. LapHupparu
niWanaHnWHM xucobra onmaid: 1) B HyuTaHWHT epra Teruw nantugaru

Tesnurn; 2) B HyuTta 6unaH non opacugarn Macoga y h ra TeHr 6yn-

raH naitTgar B HyKTa Te3WIU aHLYraHCUWH.

38.34. Y3yHnurn 2a 6ynraH AB CTEpXEHHUHT A yunm CWUNMK;
pW30HTaN Monja cupraHraHuga cTepXeHb Wuuunagv. BownaHruy naitaa
CTepXXeHb BepTUKan XoNaTHW 3rannab, TMHY TypraH. CTepXxeHb Macca-
nap MapKasvHUHI Te3Uru YHWHT nogaaH 6anaHanuru h HUHr QyHKUMAcK
cuatmga aHLyraHCuH.

38.35. OnddepeHymnan unrupmkga 6up-6upura maxkamnab 6MpuKTU-

punraH umkkuta Kx Ba /<2 Bannap AB pacta 6unaH ainaHTupunagm; Ki
Ba /<a BanfapHUHr paguycnapu rx Ba ra, ynapHuHr 0LO 2 yega HucbaTaH
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38.35- macanara 38.36- macanara

MHEpUMS MOMEHTNapu Teruwnmya Ba /2 ra TeHr. Kysranysum C 670K
yysunmaiguraH Ba orupnaury 6ynmaraH uMmura OCWAraH; WMHWHT Yan To-
MoHfaru yum Kr Banra, YHr TomoHjarum yuu 3ca K2 Banra ypanraH.
AB pacTa ailnaHraHja WMNHWHE Yan ToMoHAary yum Kr BangaH euunagu,
YHF TOMOHAaru yum 3ca K2 sanra ypanagu. AB pgactara T Yysrapmac
annaHTMpyBuYM MOMEHT uyiimnrad. C 6nokka M maccann D 1K ocunrax.
D HOKHUHT S 6anaHf/nKka KyTapuaWWWHUHT NUpOBapAvAa [acTaHWHT
Oypyak Te3nury TOnWACMH. BownaHrny naiiTga cuctema TUHY Typrad.
[JacTta 6unaH 610K Mmaccanapu ~“mncobra OAMHMACKH.

YKaBob: o= 2 2T —Mg (T —rt)

38.36. Ynrnpn”™ TacmManu ysatma épjammga “apakatra Kentupunagu,.

6y ysaTma uurvpuk; Banura ypHatunarad |l WKueB 6unaH mMOTOp Banuaaru
| WwKnBHM GupnawTupagn. Maccacu MT Ba paguycu r 6ynraH / WKuBra
T y3rapmac alinaHTUpyBYM MOMEHT ~yimnraH. |l LWKMBHUHT Maccacu M 2
ra Ba paguycum R ra TeHr. Yurupuk; 6apabaHuUHWHT Maccacu M 3, paguycu
r, KyTapunyBum tok maccacu /M4 ra TeHr. Yurupu” TUHY ~onatgaH "a-
pakatra kentupunagu. FOKHUHr /r 6anaHAnvWKka KyTapuaraH naitgaru
TE3NUrn TonwWAcUH. Tacma 6unaH apuoH Maccacu >amfa NoAWunHUKNap-
fjaru uwxanaHuw “uncobra onnHMacuH. bapabaH Ba LWIKMBAAP GUP XKUHCAM
fovipaBuii umanHgpnap ae6 “~mcobnaHcuH.

YKaBob: v= 2

38.37. ByHAaH OnAMHIM Macana K 60rfaHraH ap“OHHWHT MacCacuHW
Ancobra onnb eymncuH. ApPK,OH Y3YHAWUTW [/, apKoO Yy3YHAUK OUPAUTUHWUHT
maccacu M. bBownaHruy nantga uurmpu” 6apabaHupaH apOHHWUHT 2h
Y3YHAUKAArn KUCMU OCuUnunb TypraH.

R 3
h (m— — M4g ~ — Mgh)
XaBo6: o= 2
— 1 + M3 +M,+2MJ¥2M1
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38.38- macanara 38.40- macanara

38.38. L ysrapmac ainaHTUPYBYM MOMEHT UWUTMPULHWHI paguycu r
Ba maccacn Mxb6ynraH 6apabaHura uywunraH. bapabaHra ypanraH Tpoc-
HUHT A yuura ropumsoHT 6unaH a bypyak TalKWA KUAraH Kus TEKUCINK
Oyiinab KyTapunyBum M2 maccanu K 6ornaHraH. Yurupuy 6apabaHu o
Oypuyakka alinaHraHumga YHWHr Oypuyak Te3nuru kKaHya 6ynagn? HOK 6u-
NaH uua TEKUCAWMK opacuparu cupraHu6 vwkanaHuw koaggpuumeHtn fra
TeHr. Tpoc Maccacu xucobra OnuHMacuH, 6apabaH 6Up XXUHCAW LOMPaBUiA
unnmnHap fe6 xmcobnaHcuH. bolwnaHrny nataa cuctemMa TUHY Typrad.

Xacoo: w= - j e (VIR Ge—

38.39. byHfaH onguMHrn macana K 6orfaHraH TPOCHWMHE  Maccacu
Xucobra OfMHUG eunmncuH. TPOCHUHT Y3YHAWUTU [, TpOC Y3YHAWK 6upnu-
TMHWHT Maccacu M ra TeHr. bownaHrmy naiAiTga TPOCHWHT a Y3YH/MK-
Jarv Kncmu uurupuy, 6apabaHmpaH ocunm6 TypraH. bapabaHra ypanrad
TPOC MOTEHUMaNn 3HEPruACUHUHT y3rapuwim xucobra ONNHMACKH.

r 5 2L — 2Mr gr (sina+/ cos a)— Mgr (2a— r®)sin aK)
i, + 2Mn+ 2MmI

KaBo6: = — 7/
rv

38.40. YumrapukHuHr maccacu Mb paguycu rL 6ynraH 6apabaHura L
A3rapmMac ainaHTMpyBUM MOMEHT LuyliunraH. BapabaHra ypanraH Tpoc-
HUHT yuura M2 maccanu pungupakHuHr C yxu OupukTupuaraH. Pungu-
paK ropu3oHTra HucbataH a Oypyakka OfFfaH Kusi TeKUcnmk 6yinab
louopura cupraHmacgaH pymanangu. bapabaH n mapTa aiinaHraHuga
LaHgan 6ypyak Te3nMKkKa ara Oynagn? bapabaH Ba rungumpakHu 6up
XUHCAW [ouvpaBuidi unnuHapnap fe6 xucobnaHcuH. bownaHrny naiTpa
cucteMa TWHY TypraH. TPOCHMHI Maccacy Ba WMLLKanaHuw Xucobra OonuH-
MacuH.

¥apo6: 0= —~n/ Bpph A9 sina
N, + 3N1la
38.41. Arap |— TPOCHUHI y3yHAuMrn, M — TpoC Yy3YHAWK OHpPANUTK-

HWHI Maccacl, a — TPOCHWMHI 6ownaHrMy naiitaarn 6apabaHra ypanma-
raH LUMCMWHWHT Y3YHAWrW, /t0— tomanab uwkKanaHuw KoapguuymeHTw,
r2— punauMpakHUHE paguycu 6ynca, 6yHAaH ONAWHIM Macana TPOCHMHT
MaccacuHW Ba PUNAUMPAKHUHT UMA TEKUCAUK ycTuparnm tomanab uuikana-



38.42- macanara 38.44- macanara

HUL KOS(PPUUMEHTUHH Xucobra onraH Xxonga €eYwWncuH. TPOCHWHP 6apa-
faHra ypanraH LUWCMU MOTEHLUMaN 3HEPIrUSICMHUHT  y3rapuwun “ucobra
O/IMHMACWH.

)KaBob: <B=— 24n :
n My + 3M2+ 2MI

38.42. A pungmpak OK kusi Tekucnukga pwungupab Tywwnb, uysun-
mMac Tpoc épfamu 6unaH B pungupakHu KyTapagu. B pungupak ON uus
TEKUCAUKAA rungupaingu. Tpoc uysranmac ropusoHTan O yu atpoduja
aiinaHyBum C 610K opuanu yTkasunraH. A pungupak y”m OK uyumsmkga
napannen cypatga s macoara CubKuraHuga wy YUHWUHT Te3uru To-
nUncvH. bownaHrMy nainTga cucTema TWHY XonaTga TypraH. bBnok 6u-
NaH WKKana puagupak wmaccacu Ba paguycu 6up xunga 6ynraH 6up
XUHCAW aucknap feb xucobnaHcMH. TPOCHUHI Maccacu Xucobra ONuH-
MacuH.

38.43. ByHAaH ONAWMHIU Macana pUngupPaknapHUHL Kus TeKUCAMKAap-
4a toManawmgary WHWanaHWWHM xucobra onné eumncuH. HOmanab wmw-
yanaHuw Ko3gduumeHT /10 ra, pUnaMpaknapHUHr paguycu I ra TeHr.

f
XKagob6: v — 7—gs[sina—sin p — — (cosa -f cosfi)].
r

38.44. M x mMaccanu A 1OKKa 4ysunmaiguraH wn OUPUKTUPUAraH Ba
6y mn M2 maccann D 610K opkanu yTkasmnmb, maccacm Msa 6ynraH B
UMNNHAPUK PUNAVPAKHUHT éH cupTura ypanraH. [Opu3oHT 6unaH o byp-
Yak TalWKWN 3TYBUM KUA TeKMCAMK Oyinnab A 10K nactra TOMOH .“apa-
KatnaHraHmga D 6nok ainaHagu. B pungupak aca ropusoHT OunaH p
Oypuak “~ocun uunyBuM YMa TEKUCNMK Oyinab r”~opura cupraHmacgaH
tomanangn. bownaHrmy naidiTga cuctema TWUHY TypraH 6ynca, A HOKHUHT
TE3UIN YHUHT yTraH s iynura 60ravy paBvlifa aHuknaHcuH. D 6nok
Ba B pungupakHu 6Up XUHCAWM [0OMpaBUil UMnuHApnap 4e6 XucobnaHcuH.
MwKanaHUw Ky4napy Ba WMNHWHI Maccacu ~ucobra O/IMHMAacKH.

2Mj sina — Mssin fi

XXaBob6: v—2ij/"
J/ ng 8W + 4A12+ 3Ms '
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38.45. ByHAaH ONAMHIM Macana CUPraHH6 WWKanaHWWw Ba tomanab
NWKanaHUW KoaPUUMEHTNapuH1N  Moc paBuwga / Ba /to ra TeHr faeb
EUU/ICUH. B punaupakHWHT paguycu © ra TeHr.

211X (sina — / cosa) — JU3 (sin [3 + /LO cos @

XaBo6: v= 21/ 2gs-
8M, + LU 2+ 313

38.46. AlinaHnw  yum ropusoHTan O6ynraH UMnuMHApuk 6GapabaHra
YpanraH 6up XUHCAW dy3unmaiguraH Tpocra Maccacu M 6ynraH ok
ocunaraH. TPOCHUHr y3yHaurn | ra TeHr. bapabaHHWHT aiinaHuw yuura
HucbataH WHepums MomeHTn |, 6apabaH paguycum R, TpOC Y3YHIMK 6up-
NIUTUHUHT Maccacu T 6epunraH. Tpoc ocunmb TypraH UWCMUHUHT Y3YH-
nuryM X 6ynraH nanTha IOKHUHT Te3MMM aHwyraHcuH. bownaHrady nantga
oK Te3nurn u0= 0, TPOCHUHI OCMAMG TypraH KUCMWHWHE Y3YHAWUIN 3ca
x0 6ynraH. bapabaH yuugaru uLWKanaHWW, TPOCHUHI AYPOHAMTY Ba
TPOCHUHT 6GapabaHra ypanraH UWCMW MNOTEHUMaNn 3HEPrUACUMHUHI Yy3rapu-
WK1 Xxmcobra OAUHMACUH.

[2M+ T (x + x0)] (x — x0)

XaBo6:z v= R p/"g [+ (M+ mI)R2

38.47. Maccacn M x 6ynraH A K y3yHnurn L Ba maccacm M26yn-
raH O6up XXWHCAM 4Yy3uaMac apuoHra ocunraH. ApPKOH paeM TeKucaurura
TMK 6ynraH O yu atpodwuga aiinaHysum B 6GnokfaH yTkasunraH. Apkon-
HUHI MKKWHYM y4u Ly3raamac rOopu3oHTan TeKUCnnK 6yiinab cupraHmai
tomanosun C pungupakHuHr yuura ynaHraH. B 610k Ba C pungupak-
HUHT Xap 6upu paguycu r Ba maccacu M2 6ynraH 6up >KMHCAM poupa-
BUN AveKfaH ubopaT. PUNAUMPAKHUHT TOPU3OHTAN TEKWUCNWKAA toManallm-
farv uwkanaHiw Koa@uumeHtn /1o ra TeHr. Cuctema TUHY Xonatga
TypraH 6ownaHrMy naitga B 610K4AH apLOHHWHT | Y3YHAUKAArU LCMK
ocmnnb TypraH. A OKHWUHT Te3IUTU YHUHT BEPTUKAN CUMDKULWIK h HUHT
(YyHKUMACK cudatmga aHuKNaHCKH.

XKaBob6: v =
1 | nr h
M3+ M, | ——— ——
3n 2 2L AL 4L
I M, + M2+ 2M3
38.48. Fopu3oHTan TEeKUCAUKAA >XoWnalraH

annuncorpag MmexaHusmu OC KpuBOLIMMTa Kyiiun-
raH TO ysrapmac ainaHTUpyBUYM MOMEHT TabCU-

38.47- macanara 38.48- macanara

310



38.50- macanara 38.52- macanara

pvaa xapakatra kentupunagu. ¢ = 0 6ynraH 60WnaHrMy nanTga Mexa-
HM3M TUHY Typagu. OC KpuBOLIMN YopaK ainaHraH nantga YHWHr 6yp-
yak Te3nurun TonuiacuH. bepunraH: M — AB CTepXeHHUHI Maccacu,
TA~ TB ~ T — J1 Ba B nonsyHnapHuHr maccanapu, OC — AC = BC =
= /; OC KpMBOLIMMHMHI MaccacM Ba KapLWAMK Ky4ynapu Xxucobra ONnuH-
MacCWHH.

38.49. ByHaaH onauMHrn macana C wapHupra uyiuaras y3rap-
Mac KapluanK MOMEHTUHU X,ucobra Onnb euymscuH.

38.50. FOpW30HTaN TEKUCAMKAA >KOWnawraH 3SnNUUUKANK MexaHusM-
HUHr 001 kpuBowwunura Ma= MO—a @ aiflaHTUPYBYM MOMEHT LyAnn-
raH, 6y epga MO0 Ba a MycbaTr ysrapmac MuxAopnap, 0 3ca — KpWBO-
LWUMHUHT 6ypyak Te3nuru. KpuBOLIMMNHWHI Maccacu T ra, catennut (Ma-
pakaTnaHyBuM rungmpak) maccacu M ra TeHr. KpuBOLWWMHM MHIUYKa 6vp
XXUHCAWN CTEpPXEeHb, CaTeNUTHU 3ca [ paguycnu 6up >XMHCAW  [oupaBuii
OMCK  ~ncobnab, KPUBOLUMHUHT @ 6ypyak Tesnuru BaKT (PYHKLMUACK
cuatnga aHWKNaHCWMH. BolnaHrMy nantga cucteMa TUHY TypraH. Kys-
panMac LeCTepHAHWHI paguycn R ra TeHr, Kapwwuiamk Kyuynapu “ncobra
ONIMHMACUH.

KypcaTMma. KWHETUK 3Heprus ysrapuum ~a™gary TeopemaHuHr  audxpepeH-
Upan LWakm KyJsanaHWICuH.

a
Xaeob: ©= Tr(\ —e 1 ' eyHpa [ =

38.51. ByHAaH onguHrn Macana caTenauMTHUHT  Ox y”ura uyiun-
raH Msaw y3rapMac uwxanaHuw MOMEHTMHW ~nucobra 01nb eumncuH.

Mq Awvu --Iri1
YKaeob: o= O -e '

),
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6y epgpa = + )(R

38.52. [fopusoHTan Tekucnamkpa SPHaWraH runoUNKINK MeXaHu3Mm-
HUHr 00 x kpHBOWMNM co0 y3rapmac Oypyak Te3nuk 6unaH ainaHagu.
Bupop nmanitga gBuratenb yumpub uyiunraH Ba caTennuT (“apakaTnaHyB-
YaH ruagupak) yuura uyiduaradH uwkanaHuw KyYmHuHT /i ysrapmac
MIWKanaHWW MOMEHTU TabCupupa MexaHusm TyxTaraH. Kpwusowwwun mac-
cacu M1b carennuTt maccach M2, R Ba r 3ca, MOC paBuwjaa, KaTTa Ba
KU4MK rungupaknap paguycnapu 6ynca, TyxTaw BauTh T Ba KPUBOLLMM-
HWHI WYy BauT opanurujary ainnaHuw 6ypuyarn aHUKIaHCWH.

KypcaTma. KuHETVMK 3Heprusi ysrapuiiy \aMparu TeopeMaHVHI AudtepeHLman
LWAKN  KYJTaHCUH.

Kasob: T r'F o, $= ron )
RAI v w " 2 RMuui
6y epga I'="+ £+ M ~R -r "
38.53. Kysranmac O \k aTpoduga avinaHyBun AB 6Up XWMHCAM CTep-
XeHb épgammpga C KpecToBMHa uy3spanmac Oi aTpompa annaHma

xapakaTra kentupunagn (O Ba Or yunap paem TeKUCIUrura nepneHimky-
nap). bynga A Ba B nonsyHnap AB cTepXeHb 6unaH LWapHUpAn Gupuk-
TvpunraH 6ynn6, C KpecTOBMHAHWMHI Y3apo
nepneHaukynap wusnapn 06yinnab cupuaHagm.
CTepXXeHHUHT ainfaHUWK Ta y3rapMac aifaHtum-
pyBUM MOMEHT Tabcupupa coaup 6ynagu. AB
CTePXeHb YopaK aiifiaHraH nanTaa YHWHr 6yp-
Yak Te3nury TOMWACWH. bownaHrny  nanTtaa
® =0, CTEPXXEHHUHT Bypyak Te3anru aca coo 6yn-
raH. A Ba B nonsyHnap LwapHUpNapuHUHIL “ap
6vpuga BY>Xyfara KenaguraH LapLUanK MOMeHT-
NAPUHUHT MULOPU TNa faH WKKW MapTa KUYuK,
bow”a uapwuank Kyynapu “ucobra  ONUH-
mMacuH. CTepXeHHWHr maccacu T ra TeHr; C KkpectoBuHaHuHr OX yuua
HucbaTaH MHepumMsa MoMeHTW / ra TeHr; 00L= OA = OB = 1.

61T,
>XaBob6: wm +| @g
47/24- 3/

39-8. KaTTul, XUCMHWHT TeKUC-napannen xapakaTtu

39.1. Orup xucm ysyHamrm 80 cm Ba Maccacu 1 Kr 6ynraH cTep-
XeHAaH Ba yHra OGUPMKTMpWUAraH auvekgaH wbopar; LUCKHUHT paguycu
20 cM ra, maccacy 2 Kr ra TeHr. CTepXeHb BepTuKkan ”~onatfa TypraH
6ownaHrMy namTga >XUCMra LWyHAan “apakat 6epunraHku, CTEpXeHb
maccanap MapkasM MX HUHT Te3WrM HOAra, AUCK Maccanap Mapkasu
M 2 HuHr Tesnurn 3ca 360 cm/c ra TeHr OynraH Ba ropu3oHTan 6yiinab
YHI TOMOHra iyHanraH. OruMpavMK Kyun TabCUPUHWIMHA 3bTMGOpra onmob,
XXUCMHUHT KEMUHIU XapakaTu TOMW/ICUH.
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YKaBo6: XWUCM Y3UHUHT //r= 117,5*
TeHrnamara Moc napabona u4M3yBuM
maccanap Mapkasu atpodupa 6 pag/c
bypuak Te3NMK OunaH 6up TeKkuc aii-
naHagm (koopguHartanap 6owmn B Hyk-
Taja, Y YU ropusoHTan O6yiuya yHr-
ra, X yK nactra iyHanraH).
39-2. [uCK OrMpavMK Kyuu TabCu-
pvpa BepTUKan TeKUcAnk 6yinab Ty-
Wwaan. bownaHrny natpa guckka ool
b6ypuak Te3nuk 6epunraH Ba YHWHr C
mMaccanap Mapkasu KoopfuHatanap 6owwura Moc Kenmb, ropusoHTan
MyHanraH u0 Te3nukka ara OynraH-. JUCKHUHI XapakaT TeHrnamanapu
TonWAcKH, X, Yy y\nap pacmga TacBupnaHraH. Kapwunuk kyunapu "u-
cobra ONMHMACUH.

Xaso6: xc — v0t, yc——, (= af,

6y epaa ( ANCKHMHT alinaHww 6ypuary 6ynnb, X yK 6unaH 6GoLwnaHriy
nanTaa AWCKHUHI TFOPU3OHTaN “onatgarn AuMameTpu TallKun ~uaraH 6yp-
YakHM undoganangu.

39.3. ByHpaH onauvHry macana, AUCK “apakaT TeKUcaurura nepreH-
OUKYNAp paBuwiga yHUHr C Maccanap MapkasufgaH yTyBuM "ysranyBuu
ropusoHTan yBfa _HucbaTaH xapakaTra KapliWivK MOMEHTW LK HU [UCK

6ypuak Tesnmru ( HAHF 6MPMHUM fapaxacura NponopuuoHan ae6 eunn-
CWH; 6yHAa MPOMOPLMOHANANK KOI(MULUMEHTN P ra TeHr. LUCKHWUHT Ma3-
Kyp yeaa Huc6aTaH MHEpUMS MOMEHTM 1C ra TeHr.

- T -

XaBo6: xc = vOt, yc = —, &= Igl—e
2 \

6y epaa () ANCKHWHT aiinaHuw 6ypuyarupaH m6opaT Ba y X yu 6unaH
bownaHrMy naitha ropusoHTan xonatga 6ynraH fguameTp TalKWa Kun-
raH 6ypuyakHu wudogananigu.

39.4. ABTOMOGW/HUWHI pagMycu I Ba Maccach M OynraH eTaki0BYM
rungmparn ropusoHTan Ba TYrpu uUmsuxnau iynga ”apakat kKwnagu. [wn-
OVpakKa T alnaHTMpyBUM MOMEHT KyluaraH. PungupakHUHT maccanap
MapKasufaH YHUHI TekKucaurura TUK YyTraH ykla HucbataH umHepuwus
paguycu p ra TeHr. PuagupakHUHr epfa CupraHuwungary uwixanaduiw
KO3pumumeHTn / ra TeHr. Pungumpak cupraHmain gymanaliyv yyyH annaH-
TUPYBYM MOMEHT “aHfali LapTHM "aHoaTnaHTMpULIM Kepak? HOmanawira
NapWKNANK XMcobra ONUHMACUH.

XaBo6: T < fMg —

39.5. ByHAaH onguHIM Macana loManawljaru WulanaHuWwHn xucobra
oMb euuncuH, 6yHAa tOManawra uwxanaHuw KoapguumeHtn /10 ra
TeHT.

XXago6: T < fMg r p +Mg/w
r
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39.6. ABTOMOGWUTHWMHT eTaKNaHyBYN Tuagupart
ropu30oHTan TYrpyM umMswyLwl ~apakat uunagu. Pungupak
y~Aura TropusoHTan iyHanraH F OpUTYBUM Ky4 KyWunn-
raH. PungumpakHUHr Maccanap MapkasugaH YHWHT Te-
KUcAmMrura TMK yTraH yBjAa HucbataH WHepuus paguy-
CU p ra TeHr. PunaupakHuWHI epga cupraHuwmngaH 30-

. cun GynaguraH mwwixanaHUWw KoaghmuumeHTn / ra TeHr.

TN IITT6 Pungnpak paguycum r© ra, maccach M ra TeHr. [Pun-

OVpaK cupraHmai rungumpalim  yuyyH F Kyy KaHpjai

39.8-macanara wapXHA LaHOATNAHTUPULLIKN Kepak? HOmanaHuwra uap-
WKUANK ~ncobra ONMHMACKH.

+ P2
P2

39.7. Omanawra uvwxanaHuw KoaghuumeHtn /tobynraHnga, OyHAaH
ONAMHIN Macana toManawjary WnwataHULHU Xucobra 0nmMb eynscuH.

>KaBob6: fMgr+pr-MgU'
P2

39.8. ABTOomO6MAb Mmpuuenu TyxTaryHudya w0 Te3naHuw OunaH CeKuH-
NaHyBYaH “apakaT “unagu. ByHAa YHUHI rungupaknapvjad 6upugaru
TOPMO3 MWra Tywupuamaingn. PungmpakHUHr Mynra KypcaTagHraH 60-
cumn N ra TeHr. PungupakHuHr iynra uvwkanaHiw kosdduumeHTn / ra
TeHr. bepuaraH: r— rungupak paguycu, T — YHUHT Maccacu, p— UHep-
uma paguycu. PungupakHuUHr y3 y”~ura KypcaTaguraH 5 ropusoHTan
60CUMM  aHLLYTaHCWH.

XXago6: F< fMg-

Xago6: 1) wn< — —, S = TwO(1 4- —\
T p2 \ r2/

2) wo> — — , S = Tw0+ fN.
T p2

5
39.9. Pagnycu r 6ynraH rungupak yHra uynunraH ta= — /[ Mgr

alinaHTMPYBYM MOMEHT TabCupufa TFOPM3OHTAN TYrpy UM3MXIN  Penbe
byinnab rungupaiign, 6yHpa f— cupraHmwgarn umwxanaHuw  Koshpu-
unekTn, M — rungmpak maccacu. PungupakHWHr penbcra Terub TypraH
HYXTaCMHUHT Te3NWUrW (CUPraHull Te3Wru) aHWyraHcuH. Pungupak mac-
cacuM YHUWHT rapauwu 6yiina6 Tekuc TapanraH. HOmanawgjarn uiikana-
HUW “~mcobra onMHMacwH. bownaHrny naiTga ruAgUMpak TMHY  Typrad.

YKaBo6: —/.
2

39.10. OniguHrn macana romansawira uwxanaHuil KoaphuumneHTn /10 «
= " fr HM xucobra onraH "onga euynscuH.

XKaBo6: fgt.

39.11. lopusoHTan y*nm 6up XXUHCAU LWAUHAP Y3 OTMPAUIA TabCu-
pruga uvwxanaHuw KoapduuueHtn / 6ynraH ragup- 6yayp "“uns TeKUCINK-
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fJaH pungnpab Tywu6 6opagn. LiunuHgp cupraHmali xapakaTnaHagw geo,
TEKUC/IMKHUHT TOPU3OHTIA opww OYpYarn Ba UWAWHAP YUUHWHI Te3na-
HMLWIM aHWyraHcuH. KOManaHWW Kaplwuanrm Xxmcobra OaMHMACKH.

2
XaBo6: a < arctg3/; w= ?g sin a.

30.12. Bup XUHCAU SXNUT AOMPaBUIA AWCK TOPWM3OHTra HucbaTaH a
6ypyak “ocun uuaraH ums Tekucnuk 6yinnab tomanaign. LWCK yXW 3HT
KaTTa Huwabnuk hyHanuwmn 6unad f! 6ypuyak xocun Xxunagu. Juck
6uTTa BepTMKan TeKMCNMKAa toManangn Ae6 xmcobnab, YHUHr Mmaccanap
Mapkasn Te3naHWLM aHWYyraHCuH.

XKaBob: wc = — g sinasinp.

39.13. TOpuU30OHTAN YKAM 6GUP XXUHCAW LUAUHAD Y3 OFMPAUIU TabCu-
puja Kus TeKucnukga cupraHn6 pungupab Tywagw. CupraHuw uHuana-
HUW Ko3(huumneHTN f. TEKUC/MKHWUHT TOPU3OHTra HUCGATAH opww OYP-
yarm Ba UWAMHAP YLUWHWHT Te3NaHULWIU aHUKNAHCKH.

XaBo6: a > arctg 3/, &= g(sina — fcosa).

39.14. Paguycu 1 6ynraH 6up >KMHCAM TUNAMPAK [OPU3OHT 6unaH
a Oypyak TalKuA UWAraH uus TeKUCANKAA CUpraHMai pungupab Tywaau.
FOmanawra vwkanaHuw KoappuumeHTH /10 KaHAal umiiMatra ara 6yn-
raHfa punavpakHWHI Maccanap mapkasu y3rapmac Te3fnMK OunaH xapakat
Kunagu, pungmpak 3ca maccanap — MapkasuiaH YHWHT Tekucnurura
TUK YyTraH yx atpodupa 6up Tekuc ainaHagm?

XaBo6: /to= rtg a.

39.15. TopusoHTan ragump-6yayp nonga TypraH maccacu M Ba pagu-
ycu 1 6ynraH 6up >KMHCAW TUAAUPaK ys3arura wn ypaiarad; wunra ropu-
30HTra HucbataH a 6ypuyak ocTuga WyHanraH T Kyd uUyiAuaraH. Ysak
paguycu a, TUNAUPAKHUHT WHepuus paguycn p. Tungupak O YUUHUHT
XapakaT UOHYHM TonwacuH. MunguMpak 60wWnaHrvy nantga TMHY Xonatga
OynraH, KemWH 3ca cupnaHMaii gymanarad.

XKaBob: x = ~ F— cosa ~~at2, 6yHAa X yX yanfaHyHrra WyHanraH.
M 2(p2+ r2

39.16. Maccacn M 6ynaraH 6up >XuHcim AB CTepXeHb Y3UHWUHI Yyu-
napura 6ornaHraH MKKUTa BepTMKan un 6unaH wwunra ropusoHTan uunné
ocunraH. bButta vn y3unaraH naidTAa MKKMHYMCKMAA to3ara KenaguraH Top-
TUAUL KYYM TOMWUICUH.

39.16- macanara 39.17- macanara
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KypcaTtma. /n ysunraH naitaaH
KeliNH yTraH >yfa KuiMK 6e™T Y4yH
CTepXeHb ~apakatn avddepeHuman TeHr-
namacu TysuniraHga CTepXeHb WyHanu-
LUMHWHE y3rapuwin 6unaH CTepXXeHb Mac>
canap mapkasugaH oGouwa wnrada 6yn-
raH MacothaHvHr  ysrapuwm  vcobra

ONIMHMAlAN.
XKago6: T = Mg/4.
39.17. Maccacn M 6ynraH

XUHCAN  CTEPXXEHb Y3YHAUTM LWy
CTepXXeHb Y3YHAUrura TeHr 6ynrad
MKKMTa un 6unad O HyuTara ocui-
raH. bup un ysuaraHga WKKUHYK
unga “~ocun 6ynaguraH TOpTMAWL
Kyun TonuncuH (39.16-macanara
bepunraH Kypcatmara LapaicuH).

XaBo6: T = 0,266Mg.

39.18. Y3yHaurm 21 Ba maccacmh M 6ynraH 6vMp XXUHCAN CTEPXEHb
ukknta J1 Ba B TasHupa értagu; cTepXeHHuHr C maccanap Mapkasu
TasgHYnapgaH 6up xun Macodgaga, 6yHga: CA = CB = a; ”"ap KalicH
TasHura TywaguraH 6ocum Mg/2 ra TeHr. B TasH4 OupgaHura onmb
TallNaHraH naiitaa A TasHYra TywaguraH 6ecum uaHgai ysrapagn? (39.16-
macanara GepwunraH Kypcatmara uapancuH.) D 32

XKaBo6: A TasHuyra TywaguraH 6ocum —— Mg wmuuygopuga

Kynasgu.

39.19. Maccacu m 6ynraH A orup LovpaBuii LUWAWHAPHWHT ypTacura
B yum kysranmaiiguraH umnu6 6oiinaHraH WHrM4ka vn ypanrad. LiuaumHgap
WNHU 4yBaTWG, GOLLINAHTUY TE3NMMKCM3 nacTra Tywagu. LMAvHAPHUHT YyKn
/r 6anaHANMKKa TylwraHaa Wy yu, Te3UITMHUHT KaH4ya Gy/nvlin aHuuIaH-
CMH Ba WMHWHT TOPTMAMW Kyuun T TONW/ICUH.

Xao6: v=y ¥ 3gh, T = -i-mg.

39.20. NkKknTa anacTuk wn maccacm M Ba paguycm 1 6ynraH 6up
XXUHCAW [OVpaBuil UWAWHAPra LWyHAalk ypanraHku, YNapHUHT ypamiapu
acocnapra napannen 6ynraH ypra TeKUCAUKKa HucbaTaH CUMMMETPUK pa-
BMLIAA >KoWnawraH. LiunuHap AB KN TEKMCAUKKA LWYHAAR LyAUATaHKu,
YHUHT ACOBUYMMAPW 3HI KYM OrraH umsuuyua TWK, UnHUHr C yunapu aca
louopraa KypcaTunraH ypra TEKUCNUMKKA HMcHaTaH CUMMETPUK pasuija
AB TekucnukgaH 2 r macoara 6ornaHraH.. LlvwauvHap ums Tekucnukia
nango 6ynaguradH Ba KoapguuueHTn /[ ra TeHr 6ynraH WWKanaHULWHN
eHrn6, OrvpanMK KyUYMHUHr Tabcupuia OowNaHrny  Te3NUMKcU3 “apakat
unna 6ownaian. t BauT mumga UMAMHAP Maccanap Mapkasu yTraH iyn
S Ba WMNAPHUHT TOPTMAUW Kyyu T aHLWYraHCWH; LWy BauT uumga unnap-
HUHT GupoHTacu $am oxupuraya yyBasmaraH [e6 uabyn KWIVHCKH.

XKao6: s = ?g(sina— 2/cosa)iz, T = s Mg (sina + /cos a).
Arap tga< 2/ 6ynca, UAIMHAP TWUHY Typagwu.
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39.21 - macanara 39.22- macanara

39.2!. Maccanapn J11XBa M2 6ynraH WKKWTa UWIMHAPWK Bannap
ropu3oHT 6unaH Termwnmnya o Ba f 6ypuaknap TallKua “MAyBUYU WUKKUTA
Xva Tekmucnuknapga runaupab tywagunap. Bannap 6up-6upura uysun-
maiiguraH vn 6unaH TyTawTupwnraH. WMn Bannapra ypanraH 6ynm6, yu-
napn ynapra 6ornaHraH. VINHUHT TOPTUAMLL Ky4W Ba UMHUHT ~“UA TeKuc-
NMKNapfa uunafurad XapakaTUHUHI  Te3NaHuliy  aHuKnaHcuH. Bannap
6up XUHCAW fovpaBuii uMAuHApnap ged XucobnaHcuH. VIMHUHT maccacu
Xucobra ONMHMACHUH.

Xaso6' T _ (sin @-f-sin N Afjsina—AR2sinp
aB® ‘- 3M, + M2 A~ g Alj+Af,
39.22. Pagnycm R 6ynraH 6up >XMHCAM fipum  foipa Lwaknugaru

ANCK KUYMK TebpaHWWNapUHWHT AaBpyv aHUKNAHCWH; [AWCK ragup-oyayp
ropu3oHTaN TEKUCNMKAA Typagu Ba WY TEKUCAWKAA CUpraHMai rungu-
paii onagu.

Xago6: '= ~-Y2g{9n— 16)/?.

40-8. 'MpocKOMNapHWHI Takpubuii Hasapmsacu

40.1. Mupungok, ysuHuHr OA yuu aTpotmpa coaT CTpefikacu Xapa-
KaTn WyHanuwuga o= 600 pag/c ysrapmac 6ypyak Te3nuk 6unaH aii-
naHmo”™ga; OA ykK BepTuKanra HucbaTaH orraH; Y HUHT Kyin O yun
Ay3ranMai “onagu; NUPUAAOLHUHT C Maccanap mapkasv OA y”~pa 6ynu6,
O Hy”tagaH OC = 30 cm macodaga ypHawraH; nNUPWAZOUHWHI alinaHuu
yK;ura HucbataH uHepumsa paguycum 10 cMm ra TeHr. [lMupungok; xaPakat
MUKAOPUHUHT OA alinaHuw ykura HucbataH 60w MOMEHTMHM [ @ ra
TeHr fe6, OA y"HHHI XapakaTu aHWKIaHCUH.

XKaso6: OA yk Or BepTukan artpodumjaa
o, = 0,49 pag/c ysrapmac Oypyak Te3nuk
6unaH aoupasBuii KOHYC 4m3nb, coaT CTpenkacu
Xapakatn yHanuwmnpa arinaHagm.

40.2. OwnameTtpu 30 cm 6ynraH AWCK LWak-

Anpary NMpUAoK; Y3MHUHI CUMMETPUS YKW aT-
podmaa 80 papg/c Gypuyak Te3nMK OwunaH ai-
naHagn. OWCK NUPUAAOLHUHI CUMMETPUA YUK
6yiinab wyHanraH, yayHnurn 20 cm b6ynraH yy 40.1-macanara
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40.4- macanara 40.5- macanara

Ka ypHatunraH. XapakaT MWUAOPUHWUHT 60w MOMEHTU CUMMETPUSA YKU
byiinab iyHanraH Ba 1 10 ra TeHr aeb6 apas uunamMb, NUMPUNLOK MYH-
TazaM MpeLecCUACUHUHI Bypyak Te3NUrn aHUKNaHCUH.

XKago6: 2,18 pag/c.

40.3. Bann kemaHuWHr Oyiinama yuura napannen 6ynraH TypbuHa
bypuak Tesnuru 1500 ain/MuH ra TeHr. ARnaHyBYM KUCMIapHWUMUT Mac-
cacu 6T, uHepuua paguycu p = 0,7 M. Arap Kema BepTMKan yu, aTpo-
¢mpa cekyHgura 10° alinaHuM6 LMPKynauus umsca, NOAWIMMHMKNApPra Ty-
WwagmraH rMpocKonMK GO0CUMHMWHI LaH4ya Oynulum aHuuiaHcuH. Mogwun-
HUKnap opacugarn macoa l = 2,7 m.

>XaBo6: 30,4 kH.

40.4. Kemara ypHatuaraH Teslopap TypbuHa noAwMNHUKNapura Ty-
WwagmraH Makcuman rupockonuk 6ocumnap aHuunaHcuMH. KemaHWHT Kunv
poTop yuwra TWK OynraH yu arpogmpa ualikanagv, YaiLanuwHWUHT
amnautygac 9° Ba gaspu 15 cekyHa. Maccacu 3500 Kr, uHepums pa-
anycn 0,6 m 6ynraH potop 6ypuak Tesnuru 3000 ailn/MUH ra TeHT.
MogwunHukKnap opacuparn macoda 2 M.

XKago6: 13,0 kH.

40.5. ApTunnepma cHapsgy CUMMETPUA YUWMHWHT CHapafg Maccanap
MapKasu TpaekTopuscura yTKasuaraH ypuHma atpodumpa Tyna annaHuu
BauTM T aHMKnaHcuH. By “apakaT CHapsfHWHI yuura OrupIvMK Mapka-
3ngaH /r= 0,2 m macothaga KyihunraH M= 6,72 kH wmukgopugarn "a-
BO LAPLUMAMK Ky4u TabCcupugaH to3ara Kenagu; 6y Kyd ypuHmara gespnu
napannen iyHanraH. CHapsj "apakaT MWKLOPWMHUHI YHUHT CUMMETPUS
yuura HucbataH momeHTn 1850 Kr-m2c ra TeHr.

XKasob6: 8,66 c.

40.6. a30Typb0BO3 KM pungMpak yuwura napanfien Ba puigupak
alinaHaguraH ToMmoHra 1500 ain/mMmuH 6ypyak Te3nuk 6unaH arnaHyBuu
TypbuHa BocuTacupa xapakaTra Kentupunagu. TypbuHa aiinaHysum
KUCMNAPUHWHT aiinaHnLl yKUra HucbataH UHepumna MoMeHTn | = 200 Kr -m2
Arap ra3otyp6oBo3 paguycu 250 M 6ynraH 6ypuanwga 15 m/c Te3nuk
6unaH 6opca, penbcnapra TywaguraH uywimmya 6ocMm LaHya 6ynagn?
Penbcnap opacupgarn macoga 1,5 m.

XaBob6: 6up penbcra 1256 H — nmacTra, MKKUMH4YM penbcra 1256 H —
IOKOpHTra.
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40.7- macanara 40.8- macanara

40.7. Tow 6unaH SHYYBYM MalIMHAHWUHT ~ap KalieH TOLIMHWHI Mac-
cach M = 1200 Kr, YHUHT y~ura HucbataH mHepuusa pagnycn p = 0,4 m
Tow paguyc R — 0,5 M, TOWHUWHr aiinaHuw oHuWiA y™M nanna (SH4m-
naguraH matepuan COAMHYBYM WAWLW) Ty6u 6unaH Tow YPUHWL YW3UTK-,
HUHT ypTacupaH yTagu. MMannaHWHT ropu3oHTan Tybura TowpdaH Tylla-
AuraH 60CMM aHLllyraHcvH. TOWHWHT BepTuMKan y”~ aTpodupa alnaHuwu-
HUHT Kyuumpma 6ypuyak Te3nmru n — 60 an/MuH ra Moc Kenagu.

>XaBo6: N = 26,9 kH.

40.8. Maccacu M = 1400 «kr, paguycm a= 75 cMm Ba Y3 yuura

HucbataH WHepumsa paguycu p = ]/"0,55 a 6ynraH rungupak ckaTu ropu-

30HTan Tekucnukga pagnycm R = 200 m 6ynraH 6ypunmwga v = 20 m/c
y3rapMac Te3nuk 6wunaH "apakaT r™mnagn. Arap penbcnap opaauru | =
1,5 m bynca, ckatgaH pefnbcnapra TywaguraH 6CCUMHUHI raHya 6ynu-
WM aHLIYTaHCKH.

Xago6: N = (6,87 + 0,77) kH.

40.9. Pacmpa axpanyBuu KYMPUKHUHT OypuauLI LUCMU TYTYHW Tac-
BupnaHraH. AB Ban yHra a 6ypyak ocTufa LapHUpAM 6Gupnawtupuiran
CD Ba CE ctepxeHnapu 6unaH 6upranmkga to0 6ypuyak Te3nukpga anna-
Hagu. ByHpaa CD Ba CE cTepXeHnapra 3pKWH ypHaTUAraH KOHYCCUMOH
K Ba L Tuwnum rungupaknap Xysranimac TEKUC FOPU30OHTaN TULLAW TuA-
AVpaK ycTuaa cupraHmacgaH ruagupaingu. Xamma TUWAW FUAgupaknap-
HUHT pagunycnapu r ra TeHr 6ynca, Jjap 6upuHMHr maccacm M 6ynraH
K Ba L Tuwaum rungupaknap TOMOHWAAH Xy3rasiMac ropusoHTan Tuwau
rMngupakka KypcatunaguraH uywmnMya AuHaMWK 60CUM  Kyuu aHWKNaH-
CUH. XapakaTnaHyBYM TULLAN TUAAUPAKNIPHU OUP XUHCAU AXAUT LUCK-
nap fneb XxucobnaHCuH.

YKaB06: Mr ocogsin a

40,9- macanara 40.10- macanara
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40.11- macanara 40.12- macanara

40.10. Tomoyn a = 20 cm 6ynraH kBagpaT pama AB BepTukan yu
atpouga = 2 pag/c 6ypuyak Te3nuk 6unaH arinaHagu. PamaHuHr DE
AnaroHanu 6yliMya ypHawraH yu atpodupa r= 10 cm paguycnm M
amck o= 300 pag/c 6ypuak Te3nuK 6wunaH ainaHagun. A Ba B TasdHuY-
napra KypcaTunaguraH Uuywimmya &H 60CUMM  KyYnapUHWHE  TeruwiiMya
CTaTuUK 6ocumMnapra HWc6aTu aHUKNaHCWH. PamaHUHr Maccacu “ucobra
ONMHMACUH. [MUCK MaccaCMHW YHWHI rapauwu 6yiinab Tekuc Tapanrad
neb xucobnaHcuH.

>KaBob6: 4,32.

40.11. Paguycn a Ba Maccacm 2M  6ynraH ?ungmpak ropusoHTan
AB yu atpodmpa oot ysrapmac Oypuyak Te3nuk 6unaH ainaHagu; AB
Yy rungupak mapkasugaH ytaguraH BepTukan CD yk aTpodumpa o2 ys-
rapmac 6ypyak Te3nuK 6unaH ainaHagwn; annaHuwWw WyHanuwnapw cTpen-
Kanap 6wnaH kypcatunradH. AO = OB = /r ge6 onmb, A Ba B noawwmn-
Huknapra TywaauraH Na Ba NB 6ocumnap TonuncuH. PunguMpak Mac-
cacyl YHWHI TYpHHM 6yiinab TeKuc Tapanrad.

XaBob: Nn = Mg'\/1+ / NB = Mg\gl— oh ?

40.12. 3Hr copfa rupoTaxoMmeTp paMKacu WKKWTa Mpy>XuHa 6unaH
ac6obwwr Kopnycura 6upuKTMpuaradH rupockongaH wuéopat. [M'mpockon-
HUHI Xycycuil ainaHuw yuura HucbaTaH WHepuus MOMeHTM | ra, 6yp-
YakK Te3nnru o ra TeHr. Acb6o6 pamKaHWHI Yy aiinaHuw yuura TUK 6yn-
raH x yu aTpodumpa cot 6ypyak Te3nuK GunaH ainaHyBuM unaTopmara
ypHaTtunraH 6ynca, rMpockon YKM pamkacu 6unaH 6upra Oypunagurad
a 6ypyak aHUKNaHCUH. TIpY>XWHANapHUHT OUKUPAUK KO3 UL MeHTNapK
C ra TeHr; a Oypyak KuuMK [e6 XWCOBMaHCWUH, paMKaHWHI alinaHuw
yumgaH npyxuHanaprada 6ynraH macoda a ra TeHr.

>KaBob: a = co,.
2Ca

41-§. KuHeToCTaThKa METOAM
41.1. atpomaa o= 3/2 LOHyHUra MyBO(ML, ainaHaguraH

paguycu 20 cM 6ynraH 6up XKUHCNU [OUPaBUIA JUCKHWUHT OTUPUK Kyuu
aHLIYTaHCUH. YU AWCK TeKUCAUTMra TWK 6YnnG, YHUHT MapKasugaH yT-.

Bi



ran; AWCK YpUHMAa WHepuuMs KyynapuHWHr 60w MOMeHTM 4 H e<cm ra
TEHT.

XKago6: 3,27 H.

41.2. Y3yHauru | Ba maccacu M 6ynraH WHrMyka 6mp XXUHCAW Typ-
pU unM3NXIU CTepXeHb @= ail “oHyHra MyBOU” CTepxeHra TWUK Ba
YHUHT yuufaH yTraH y~ atpoduaa aiinaHagu. CTepeHb 3appadanapu-
HAUI MapkasujaH KpyyBuu 1n Ba ypuHMa /X WHepuus Kyunapy TeHr
TabCMp 3TYBUMMAPUHWUHT MWKAOPMW, MYHanuWKM Ba K)yiAunraH Hy” ‘Tanapu
TOMWNCUH.

XKaBo6: ypvHMa WHEPUMS KYYNApUHWHI TEHT Tabcup 3Tqugcm /1=

= Mai 6ynub, cTepxeHra TWK yHanraH Ba aunaHuLl yKuAaH 3 I y30"-

NUKAarn Hyxrtara “ynunaraH,; mMapkasfgaH “04yyBUM WHepLUs Ky4ynapuHWUHT
TEHTr Tabcup 3atyeuucu /, = 2M a2//2 6ynub, alnaHuw yBupaaH CcTep-
XeHb MNyHanraH.

41.3. Maccacu M 6ynraH r paguycnn puagupak ropusoHTan Typpu
ynswyw penbc 6yiinab cupraHmacgaH pungupangu. WHepuma Kydnapu-
HWHF 6Ol BeKTOpM pMpAa ruagupak maccanap MapkasufjaH “apakat
TEKUCAUIUra nepneHanMKynsp pasuwja yTyBuM yaa HucbataH oOow Mo-
MEHTW AHUKNAaHCUH. Pungupak 6up XWUHCAU AXAUT JUCK Ae6 KapaiCuH.

C maccanap mapKasuW XC = — LOHyH 6uWnaH xapakaTnaHagu, 6y epga

a — MmycbaT y3rapmac mMugop, X yu, penbc 6yinnab KyHanraH.
XKaBob6: WHepuus Kydnapu 60 BEKTOPUHUHI Moaynm M a ra TeHr
6ynn6, ykaa napannen pasuwlga MaHpuin yHanuw Oyinya yHanras;

MHEPUMA Ky4dnapu 60l MOMEHTUHWHI abCcoNOT KHIAMaTU - Mar ra TeHr.

41.4. MnaHeTap MexaHU3MHUUT “apakatnaHysuu |l punguparu uHep-
LUMA KYYnapuHUHT OO BeKTOpU Ba YHWHr C mMaccanap MmapkasujaH xa-
pakaT Tekucnurura nepneHAvKynap pasuiijga yTyBuM ypAa  HucbartaH
6o MOMEHTM aHuKnaHcuH. OC KpuBOWMMN  y3rapmac Oypuyak Tesnuk
6unaH alinaHagu. |l pungmpak maccacn M ra TeHr. Pungupaknap pa-
Juycnapu r ra TeHr.

KaBob: WHepums KyunapuHuHr 6ow BekTopu OC Kpusowwunra na-
pannen Ba 2Mror ra TeHr; WHepUMA KYyUNapWUHWUHT 6CLI MOMEHTM

HO/Mra TeHr.
41.5. Y3yHaurn 21, maccacuh M 6ynraH UHruuka 6up >xuHcnm AB

CTEPXEHHUHT /1 yun ropmsoHTan KyHanTupysum 6yinab B Tuprak ép-

n

41.4- macanara 41.5- macanara
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fjamMmupa Vv ysrapmac Te3uMK 6unau cun-
XWUAAW, WYHWUHT 6unaH 6upra xaP goum
D paxra TasHagu. CrTepxeHb WHepuus
KYUYNapUHWHT 60l BEKTOPU “amfa YHUHT
XapakaT Tekucaurura Tk pasuwga C mac-
canap MapkasufjaH yTyBYM yuua HucbataH

41.7- macanara 60w MomMeHTM <p bGypuakka 6ornuy Xonga
aHMKNAHCUH.
XKasob6: VU~ 3 M — | sindgp cosm,

j/§5‘>: M —H*/(l —m3c0s2 () sin3d,

I Ir my
TyO' .............. 9.4 —H,,gmrcpcoaq).

41.6. OngMHIM MacanaHuWHr GepunraHnapura acocaH CTEPXEHHWHT
D paxra 6ynraH p,m%aw 60ocMn N D aHMKNaHCUH.

XKago6: Nd — --g---l-f-,l'llsin4qo COS .

41.7. TponnenbyCHWHT CEeKMHNAHWLIMHW 3KCNepumMeHTan MRyn GunaH
aHwyraw yyyH of 6unaH TynaupunraH BepTuKan TeKUCNMKLA YpHaL-
raH OykunraH Tpy6kagaH umbopaT CYHOLU/WK akcenepomeTpu LynnaHuna-
on. Tponnelibycra TopMo3 6epunraHfia CYlOKIMK Tpy6kaHWHr xaPakaT
MyHanuwmngarn yumpa h2 6anangnuk kapgap Kytapuaca, Kapama-"apluu

yunga 6anaHgauru Kagap nacaiica, TPONNEBYCHUHI CEeKMHMaHWLIN
aHWKNAHCWMH.  AKCNEpPOMETPHUHI ”"onaTtu pacmga KypcaTuiaraH: ax=
= a2= 45°, = 25 MM, In= 75 mMMm.
) - A.— ft) tga, t
XaBo6: w = g(—l ----- ) 192, S = 8,59.
A tgexs + ft, tgo,

41.8. EH érv ropusoHT 6unaH a 6ypuak \cCuni uUwWiaguraH npusma-
WVMHT 8H TekMcnurmga TypraH >XXWCM npusmara Huc6ataH Lysranmaid Ko-
AULIM YYYH NpU3MaHu FOPU3OHTaN TEKUCAMKAA uaHgjai Te3naHuw 6unaH
A3pakaT Kungupuwl Kepak?

XaBo6: w = gtga.

41.9. Te3 anMawmnHMG TypaguraH 4y3yBuuM Ba LMUCYBYU KyUNapPHUHT
meTann 6pycra KypcataguraH TabCMpuHW (MeTanfapHUHT  YapyallnHu)
TEKWUITUW  YyYYyH, TekwupunaguraH A  6pycHWMHr touopurn yun BCO
KPMBOLUMNMAN MEXaHW3MHUHIT B nonsyHura GUPUKTUPUATaH, YHWHT nNacT-
KW yuura aca maccacu M 6ynraH tok ocunradH. OC kpusowun O yu,
atpouaa o ysrapmac 6ypuak Te3nuK 6unaH ainaHraH xonga 6GpycHu
Yy3yBUM Ky4 TOMW/ICUH.

/ /T2
Kypcatma. V/ (—) 5UT'Y JfronaHu <\aTopra &l Ba LaTopgaru

J1 HUCGATHUHT VKKMHYM [apaXafaH Kopu 6GynraH xamma uadnapuHu Tawnaé  to6o-
|
p UL Kepak.

XKaBo6: Mg + Airco’(cos ot -—cos 2(at
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41.10. Maccacn 3 T 6ynraH E 0K-—g Te3naHuw 6unaH KyTapu-

naéTraHuga annaHma kpaH A MNOANATHWIM Ba B mofwwmnHurngaru TasH4y
peakuusnap aHuMknaHcuH. KpaH maccacu 2 T Ba YHWHr Maccanap map-
kasm C Hy”~taga. D apaBaya maccacum 0,5 T. KpaH Ba apaBauya Xy3ran-
Mae. YnyoBnap pacmpa KypcaTuirad.

»XaBob6: XA= —XB= 521 kH; ¥Yn= 639 kH.

41.11. ByHAaH onguHrM macanafa KypuaraH ainaHma Kpad J1 nog-
NATHUIXM Ba B nOAWMNHUIY TasHY peakuusnapuHu E ok 6ynmaii, Te-
nexka 0,59 Te3naHuw 6unaH Yan TOMOHra XapakaTfaHraHwia aHuK,-
NaHCUH. ApaBayaHUHI Maccanap mapkasv B TasHY 6anaHgnuruja Typagu,

XKaeob: Xxa — I8 kH, Xe= — 152 KH, yn = 24,5 kH.

41.12. KHpro™ka WKKuTa napanfien apkpH 6wnaH 6ernauraH napom-
ra maccacu 7 T OynraH K MawwmHacu 12 km/coaT Te3nuk 6unaH uukmb
Kenagu, TOpMO3nap K MallMHacuHM 3 M Macogaga TyxTatagu. Pungu-
paknapHUHI napom nonura uwixanaHuw KyuumHW ysrapmac feb dapas
KUNnM6, apOHNapHUHI TOPTMAUW Kyuyn T aHWKNAHCUH. [1apOMHWUHT
maccacu 6unaH Te3naHWWKM xucobra OAMHMACKH.

>Kaeob: T = 6,48 kH.

41.13. Maccacn M 6ynraH aBTomMO6MAb W Te3naHuw OunaH Tyrpu
UYN3MXIU  XapakaT Kunagu. ABTOMOOWAHWHT ONAWMHIU Ba KEAWHIW rungu-
paknapugaH TywaauraH BepTWKan 6ecuM aHWKNaHCUH. ABTOMOOMWAHWUHE
C maccanap mapkasu epjgaH /fr 6anaHgnnkga. ABTOMOOGWNHWHI Maccanap
MapKasufaH yTyBUM BepTWKanAaH YHWHT ONAUHIM Ba KEWWHIM pungwn-
paknapu yunapurava 6ynraH macotanap Moc paBullga a Ba b ra TeHr.
PunaupaknapHWHI Maccanapu xucobra OnuHMacuH. ONAWMHTU Ba KeWuHIK
pungupaknapHuUHr epra 6ocummn  6up Xxun  GynnWwKM y4yH aBTOMOOWNb
pHAal xapakaT UMK Kepak?

¥aeob: /j = M(ib"’vh) fp= M (g2l wh .

b a+ o0
aBTOMOOUIbL W — ga-~ CeKMHNaHnw 6unax TOpMO3naHraHga.
41.9 - macanara 41.10- macanara 41.14- macanara
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41.15- macanara 41.16- macanara
41.14. Pacmga KypcatunaraH nonucnacT épgammga maccacu M2 6yn-

raH FOKHM KyTapyBuM MT mMaccanu 10K nacTra KaHfgaih w TesnaHwl 6u-
naH Tywagn? M j OKHUHT TEHT YN4Y0BAM XapakaT “MUAMWW YYyH LaH-

Al WwapT 6axapunuwin Kepak? BnOKNapHWHT Ba TPOCHWHI Maccacu
Xucobra ONMHMACKH.

KypcaTMa. Ai2 IOKHUHI Te3naHuwn J11, HOKHWUHF Te3naHuwungaH TypT MapTa
KNYVK.

41.15. Maccacu M Ba yumparum 6ypyarm 2a OyaraH CuAIMX MOHA
rOpU3oHTaN CUAIMK, CTOnda TypraH nNAacTUHKanapHuW axpaTafgu, nnac-
TUHKanap xap OWpMHWMHT maccacu MrT ra TeHr. [oHa Ba nnacTUHKanap-
HWHT XapakaT TeHr/namanapu TY3WICUMH Ba MOHAHMHI Xap Xaicu nnac-
TUHKara TylwmpaguraH 60CUMW aHUXNAHCHUH.

YKaBo6: MOHaHWMHI XapakaT TeHrnamacu:

MACTUHKIAPHUHI  XapakaT TeHrnamacu:

41.18. Maccacu M, 6ynraH A 0K nactra Tywwub, maccacu xmcobra
onuHmaliaurad vn épfamm 6unaH M2 maccann B OKHUM XxapakaTra Kkefn-
Tupagn; un xysraamac C CnokgaH ytraH. D CTOMHMHT nactra Tywwu-
paguraH 6ocMmn aHuMxnaHcuH. CTOAHUHE Maccac YWB ra TeHr.

. M\
Xago6: N = Mj+ Mr+ M3— , g .
\ ALl “r nr2 *

41.17. Maccacu M, 6ynraH A 0K ropu3oHT 6unaH a Oypyak Talu-
KUN Xuaram xus TEKUCNMKAa nacTra Tywmub, maccacu Xucobra OfiMH-
MaiguraH Ba 4ysunmainguraH vn épgammga M2 maccann B OKHM Xapa-
KaTra kentmpagu; un xysranmac C 6nokgaH ytraH. 1\ug D TEKUCANKHUHT
nongarn E pfyHrnmMkka TtywupaguraH 60CMMWHWMHE TOPM30OHTaNn Ty3yB-
YMCK aHWXNAaHCUH. .

M, SNa — M2

Xapo6: N = M!g —-— -cosa .
M, + M,

41.18. Maccacu/, ysyHnurun/ 6ynraH 6up XMHCAW CTEPXKEHb XYy3ran-
mac BepTukan YX aTpodmga  ysrapmac Oypuak Te3nuk 6unaH aiina-

324



41.17- macanara 41.19- macanara 41.20- macanara

Hagu. BepTukan yu CcTepXeHra nepneHAnKynap 6ynnb, CTepXXEHHWHT
yungaH ytagum. CTepXXeHHWHr alinaHull yBuaaH a macoaja Typajurad
KyHAanaHr KvpuumMmuparun 4vysyBuM Kyd aHUKIAHCUH.

XXago6: F— M (/12— adco/ (2 /).

41.19. Maccacm M 6ynraH 6up >XUHCAWM Tyrpu TypTOypyaknu nnac-
TuHKa BepTukan Yk atpodupa co ysrapmac Gypuak Tesnuk Gunad aiina-
Hagn. AlinaHuw ykupgaii yTaguraH uMpuuMaa MnacTUHKaHW ainaHuw
yuura TUK MyHanmwija u4ysyBuM Kyd aHWUKIQHCUH.

XKaBo6: M acoz4.

41.20. Maccacu M, pagnycm R GynraH 6up >XUHCAM [doupaBwii
OUCK Y3WHUHT BEPTWMKAN AuameTpu atpompa co ysrapmac 6ypuak Tes-
MUK 6unaH ainaHagn. LWCKHWM pguameTpyn Oyiinab 4y3yBUM Ky4 aHWL-
NaHCUH.

YKaBo6: 2M R co2 (3 n).

41.21. Y3yHnurn / Ba maccach M OynraH TyrpyM umslywl WHIM4YKa
6Up XMHCAW CTepXeHb Ky3ranmac O HykTa (Wwapnu wapHup) atpoduaa
co y3rapmac 6ypyak Te3nuKk GunaH aitnaHm6, yum OA Ba yunm O HykKna-
fa 6ynraH KOHyC CUPTUHM um3agn. CTepXeHHWHI BepTMKan WyHanumul-
JaH cruw 6ypyaru, WYHWHTAeK, CTepXXeHHUHr O wapHupra Tywupagu-
raH N 6CCUMWHMHT MUKLOPU XMCOBNAHCHUH.

XaBo6: w= arccos 3g . N = —1M/cozji|// 1+ w - m
T 2 [oo2 2 4 /304

41.22. Y3yHAurn a Ba b OynraH TyrpuM umsliyll MWKKATA WMHIMYKa
6Up XXMHCAN CTepXeHb 6up-6upn 6unaH Tyrpu BGypyak oCTMAA MapKam
6upuktTupunrad. LWy Tyrpyw 6ypuyakHUHT O Yy4uMm co Yy3rapmac Oypuyak

41.23- macanara

325

www.Orbita.Uz kutubxonasi


http://www.Orbita.Uz

Te3NUruha ainaHarTraH BepTUKan Banra LWapHUp 6unaH GUPUKTUPUIITAH.
Y3yHAUTU a GynraH CTepXXeHb NYyHaNMWWHWHT BepTMKangaH oruw 6yp-

yarm o 6V|r|aH 00 opacugarn MyHccabaT TOMWCKH.

Kapob: ap= §g 2P —azsing,

(63— 0J)sin 2
41.23. Tyrpym umsuunM Ba O6Up XUHCAW WHIMYKa AB  cTepXeHb
nykTaga BepTUKan Banra wapHup 6unaH 6upuktupunraH. Ban o ysrap-
mac 6ypuyak Te3nuk 6unaH alinaHagun. Arap OA = a Ba OB = b 6ynca,

CTEPXXEHHUHT BepTMKangaH cruw 6ypyarn ¢ aHUKIaHCUH.

- 3 —b
XKaBoo: cos ¢ = -—- AT
2 3 a2—ab -j- 62

42-8. AinaHyBUM KATTWUK XXUCMHWUHI ainaHuw y”~mra Tylumpaguran
6ocMMmn

42.1. Maccacu 3000 Kr 6ynraH aitnaHma pungupakHWHI maccanap Mapka-
M1 EanHuHr ropusoHTan yempaH 1 mm macogaga Typagu, noawmnnuknap-
faH lungupakkada 6ynraH macodanap y3apo TeHr. Ban 6ypyak Te3nuru
1200 aiin/mMuH 6ynraHfga MOAWIMMAHMKAAPra TywaguraH 60CUMM  TOMWICUH.
Pungmpak aiinaHuw yuura TWK OynraH CUMMETpUs TEKUCAWTWra ara.

YKaBo6: MOAWMNHUKNAPHMHT Xap Uaicucura TywaguraH 60CUM WKKW
KYYHUHI TEHT TabCup KunyBuucugup; ynapaaH é6mpu 14,7 kH ra TeHr 6y-
nuné, BepTuKan byinnab liyHanraH, UKKMH4YMCK aca 23,6 KH ra TeHr Ba pun-
OVIPAKHVHT Ba/l yKUjarun TrecMeTpuK MapKasuHW TMASUPaKHUHT  Maccanap
Mapkasu 6unaH TyTawTUpyBYM Typpu umM3n”Ka napannen 6ynub iyHanraH.

42.2. Maccach M GynraH 6up XUHCAW LOMPaBWA AUCK Y3 Tekucauruga
ypHawraH. C maccanap mMapkasmgaH OC=a Macoaga >XoinawraH Lysran-
Mac BepTMKan yK aTpoduga o 6ypuyak Te3nuK GunaH 6up TEKWUC aiinaHagw.
OB= OA 6ynraHmga yuHWHr A noAnATHWK Ba B noglmnnHMKKa KypcaTagu-
raH AuMHaMWUK GOCUM Ky4ynapy aHUKNaHCUH.

XKapo6: XA= XB

42.3. ByHOaH onguvHrM Macana Uapliuiavk Kydnm 6ynraHuia, GUCKHWHT
6ypyak Te3nmrn = o0— el KOHyH 6unaH kamasgun pge6 apas uUuIMG
eunncuH, 6y eppa o Ea e0 mycbatr goumuinnapamp.

XaBob: X X, Mae02, YA YB = Maa>y2.

42.2- macanara 42.4- macanara
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42.4. r Oypyak Te3naHuW 6unaH TEKUC Tes-
NaHyBYaH alinaHMa XapakaT KunaéTraH BepTuKan
AB yuua ukkuta C Ba D tokniap ysapo nepreHgu-
Kynap OC=0D=r cTepXeHnap 6wunaH 6UPMKTU-
punraH; cTtepxeHnap AB yxxa Xam nepneHamky-
napaup. AB  yKHUMHr A noanATHWUK Ba B nog-
WMNHWKKA KypcaTaguraH guHamuk 6c¢cMm  Kydna-
pu aHmknaHcuH. C Ba D toknapHu xap OGUPUHUHT
maccacn M 6ynraH Mogauvin Hyutanap ae6 kapan-
cuH. CTepXXeHNapHUHI Maccacu Xxucobra onMHMa-
CWH. bolunaHrny nainTga cuctema TMHY TypraH, X Ba
Y YKnap ctep>eHnap 6unaH Myctaxkam 60rnaHraH.
XKago6: X n= X p= Mre(et2+ 1/2, ya =
=yB= Mrr(e/2 2.
42.5. Yunapuga 6uvp xunga M maccanu k-
napw 6ynraH 2/ ysyHnukgaru AB cTepxeHb Bep-
Tukan Oz y” aTpodupa @ Oypyak Te3nuk 6unaH
Tekuc alinaHagn, Oz yx AB CTEp)XEHHWHT ypTa-
cungarn O HyxTagaH ytagu, O HyxTtagaH C nog-
WMNHUKKa4ya 6ynraH Mmacopa a ra, D nofnsT-
HWKKaya 6ynraH maccta b ra Tenr. AB cTepxeHb 6unaH Oz YX opacu-
parn a 6ypuyak ysrapmaiign. CTepXEHHUHr MaccacvHW Ba Knap yi-
YamnapuMHuW Xxucobra onimain, ctepkeHb Oyz Tekucnuruga OynraH nanmTga
C nogwwvnHvk Ba D nofgnaTHMKKa TywaguraH 6ocum npoekumanapyu aHWX-
NAHCUH.

Kaeo6: Xc— XD O wy ,  MREEIn2 oM,
a+ b 0
42.6. AB YKHUWHT yuynapura y3yHauru /, xap OGUpUHWHI maccacu Mt
b6ynraH Ba 6up-6bupnapura HucbataH 180° 6ypyak ccTuAa MaxkaMnaH-
raH ukknta AC Ba BD kpuecwumnnap yTkKaswaraH. Y3yHauru 2a Ba
maccach M2 6ynraH AB yx cummeTpuk paBuwga 6up-6vpugaH 2b maco-
thafja >KolnawraH WMKKMTa MOAWMMHMKAA @O Yy3rapmac 6ypyak Tesnnk
6unaH arinaHagn. AC KpuBOLIMN tOXOpWra BepTUKan WyHanraH naniTtaa
nogwunHuknapra TywaauraH MR Ba VF 6ccumnap  aHUKIaHCUH.  Xap

Xalicy KpWBOLIMM MaccacCWHW YHWUHT yxu Oyiina6 Tekuc TapanraH [e6
Xncobnall MyMKMH,
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&

1 .
: — R - M g2 N E> 0 6yn-
XaBo6: 6ceum Kyum Nt . MZg + M 9 . Vi

raHga septukan 6yina6 nactra, N.< 0 6ynraHga touopura iyHanraH.

Allato2 o
Bcecum Kyum N. b BepTUKan 6yiinab nactra
MyHanraH.
42.7. Y3rapmac ® 6ypyak Te3nMK 6unaH alinaHyBuYM ropusoHTan AB

Ba/sra ys3apo MeprneHAnKYnsap Tekucnuvknappa E€TraH / y3yHAuKAarun WKKW-
Ta CTePXEHb TUK KUmM6 6upukTMpunraH (pacmra uapancuH). CTepXXeH-
NapHUHT y4ynapupa Xap UaiicucuHMHT maccacu T 6ynraH D Ba E wapnap
6op. BanHuHr A Ba B TasHunapra TywwupaguraH AUHamMuK 6Gocumnapu
aHuKnaHcuH. Lapnap mogauii Hyuta fe6 XMco6MaHCUH, CTepXeHNapHUHT
maccanapy Xxmcobra OnMHMAaCKH.

>KaBo6: N , NR= —m/co2
B 3

42.8. Y3rapmac @ 6ypuyak Te3nuk 6GunaH alinaHysum BepTukan AB
Bafra MKKWTa CTEPXeHb MaxkaM 6upuktupunraH. OE cTepXeHb Ban
6unaH @ Oypuyak Tawkun uwmnaguw, OD cTepxeHb 3ca AB Ban 6unad
OE cTepXeHb TypraH TeKUCIMKKa TukK. Kyihngarn ynyoBnap OGepunrad:
OE = 01) = I, AB = 2a. CTepXeHNapHUHT yunapura ~ap LaWCUCUHUHT
Maccacu T OynraH ukkuta E Ba D wapnap 6upuktupunraH. A Ba B
TasgH4Ynapra BalHUHI TylMpaguraH AWHAMUK 60cMMAapU  aHUKIaHCUH.

D Ba E wapnap HyutaBuii Maccanap pfeb XucobnaHCWMH; cTepXXeHnap-
HWHI Maccanapy Xxucobra OfIMHMAacUH.

Wasod: XA= Xe= mbokfl, yA= MBI@ /05 sin®_

m/w2(a + / cos ) sin @

42.9. 34.1-macanaHuHr lapTnapuaaH (oiganaHn3 TUPCaKIM BasHUHT
K Ba L magwunHuknapra KypcaTunraH [AUHAMUK 6GOCUMW  aHWKNAHCUH.
Ban vsrapmac o 6ypuak Te3nuk 6unaH aiinaHagu. MacanaHu edniuga
34.1 'Ba 34.23-macananapra GepunraH aBo6napgaH oiganaHuw Mym-
KWH.

x!Y 1
\</ X

42.8- macanara 42.10- macanara
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42.10. Beptukan AB ykpga a 6ypyak ocTuga 6GupukTupuaraH 6wup
XuHCM KL cTep)eHb e 6ypyak Te3naHuWw 6unaH TekUC Te3naHyBYaH
aininaHagn. CTepXXeHHUHr maccacu M, 21— yHUHr y3yHauru, OA = OB =
= ft/2, OK = OL = | 6ynca, AB ykHWHI A nognaTHWMK Ba B nogwwn-
HWKKa KypcaTaguraH AMHaMWMK 60CUMM  Kyunapu aHWKAaHcWMH. Bolunanrmy
naiTha cuctema TUHY TypraH.

XXaBob: XB = —X , = o esi 2a, Yp= —Y ,=

= MIre 220 2%,
6N
42.11. 0,4 TOomMOHM 6unaH GE Banra 6upuktupunrad /M maccanu 6up
XWUHCAK, TOMOHNMapu a Ba b 6ynraH OABD Tyrpu Gypyaknm nnactMHka
0 ysrapmac Gypuyak Te3nuk 6unaH ainaHagu. TlrasHunap opanuru OE -

= 2a. BanHuHur O Ba E TasHunapra éH TOMOHAaH TylUMpaguraH AuHa-
MUK 6OCMM Kyunapy Xvmco6iaHCUH.

Xaeob6: NOx= NEx= 0, NOy= -|-LU co2, = co2.

42.12. Maccacu /W, y3yHnuru 21 Ba paguycu r 6ynraH 6up >KUHCAK
JovpaBuid TYrpu LMAMHAP Y3MHUHT O Maccanap MapkasufjaH YTyBUM Bep-
Tukan Or yx atpojupa © ysrapmac Oypyak Te3nukK OunaH ainaHagu,
byHaa umnuHapHuHr O£ yku 6unaH Oz yx opacugaru a 6Gypyak ysrap-
maingu. MogwmnHukK 6unaH noanAaTHWMK opacugarm 11JI> wmacoda h ra
TeHr. EH TOMOHAaH MNOANATHMKKA TywaguraH Mx 60cum 6unaH nogwun-
HUKKa TywaguraH N 2 60CMM aHUXIaHCUH.

XKaeo6: Nt Ba N2 60cvMnNapHUHT MUXAOPU 6BUP XWn:

Cn.11 Hv.JJ%i iJIf) UH T Ul
AOE —a = 0,02 paavaH 42.i1- . acanara 42.12- macanara
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42.13- macanara 42.14- macanara

bypyak Tawkun kmnagu. Ouck maccacu 3,27 Kr, pagmycu 20 cm, bypyak
Tesanurm 30 OO0 aiin/mMuH ra Mmoc Kenagu; opanu”nap: AO = 50 cm,
OBb = 30cm; AB yx abcontoT xaTTux fAeb xucobnaHaam Ba Sin 2a = 2a
fe6 xabyn XwnuHagu

XKaBo6: Auck orupaurugaH xocun OynaguraH 6ocum: A noAwwmn-
Hukka 12,1 H Ba B nogwwuuHukka 20,0 H AWCKHWHI aiinaHuWwWwuaaH noa-
WMNHMKNapra TywaguraH 6ocum 6up xunpga Ba 8,06 kKH ra TeHr 6ynuo6,
Xapama-Xaplim TOMOHra WyHanraH.

42.14. Byr TypOWUHaCUHWMHI AoOMpaBWiA  AWCKWUHWM HOTYrpU Auraw Ty
thaiinu guck Tekmcnurn AB YX 6unaH a 6ypuyak xocun xunalj> guck-
HWHr C Maccanap Mapkasu 3ca 6y yxga érmaingu. 3kcueHTpucuteT OC =
= a. [JWUCKHMHT maccach M, yHuHr paguycm R,AO — OB = h 6epun-
raH; OUCK aliNaHWILUMHUHT  6ypyak Te3nurn ysrapmac 6ynca, A Ba B
noAwWwnnHuKNapra éH TOMOHAAH KypcaTunaguraH AuvHamuk 60cuM Kydnapu
TOMUJICKH.

KypcaTma: 34.27-macanaHvHr >xaBobufaH GolifanaHuicuH.

YXaeo6: YA=Y B = 0,

+ acosa @2, XB Sin;la acosa o2
42.15. Bup xuHcnm M maccanu, paguycm R 6GynraH pouvpasBuidA AWCK

AB yxxa ypHatuaradH. AB yX AWCKHMHT O HyXTacu opxanu YTu6, YHWHT
CzIl cummeTpusa yxm 6unaH a 6ypyak XOCun Kunagu. z YXHUHT AB 6u-
NaH ycTMa- YCT TyLIraH XWUCMWHWHT AWCK Tekucnurmparum npoekumscu OL
JaH unbopaT; 6yHaa OE = a, OK = b. [Juck o ysrapmac 6ypuyak Te3nukK
6unaH ainaHn6, AO = OB = h 6ynca, A Ba B nogwwunHuknapra éH To-
MCHAaH KypcaTunaguraH AvHaMuK 60CuMnap XMco6naHCUH.

KypcaTma: 34.28-macanaHvHr >xaBobufaH olifanaHuicuH.

Xaeo6: XA= — — M ao2cosa ----- — [(— R2+ a-)mR2sin22a
2 4h [ 4

Xy = 3 Ma oo’cos a -j-E 5/7 R2+ a2) osin 2a,
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42.15- macanara 42.16- macanara

42.18. Maccacn M 6ynraH 6up >XMHCAM Tyrpum Gypuyaknm nnacTUHKa
Y3UHUHT AB pauaroHanu aTpoupa oo 6ypyak Te3nMK 6WNaH TeKuc aina-
Hagn. Arap TOMOHMAQPUHWHI Yy3yHAUTM a Ba b 6ynca, nnacTMHkagaH A
B TasHunapra TywaguraH AMHaMUK 60CUM aHWMKMAHCUH.

Xago6: XA= 0O YA= ~ /bl (@~ |,
12(a2+ 621
v _n v yW ab co2 (A2 — 6-)
6 ’ B

12(a2+ 62°/*

42.17. TacTkm B TadHuYra €H TOMOHAaH TywaguraH 6ocum Honra
TEHI OYNULIM YYYH, TEHTr EHnM Tyrpu 6ypyaknun ABD yubypuak Liakiun-
fary 6up XXMHCAM NNacTUHKa Y3MHUHT J1B = a katetm atpojmpa LuaH-
faii Gypyak Te3NnuK 6unaH aiinaHuiM Kepak? TasH4Ynap opacuparu Maco-
tha AB KkaTeT y3yHaurura TeHr fAeb6 XmcobnaHCuH.

Xaso6: = 2 [ g/a.

42.18. KyTapul KpaHWHWHT aiifiaHyBUM KUCMM Maccac M Ir y3yHAuru
L 6ynraH CD cTpena Ba “ap OGUpUHWMHT maccacu M2 6ynraH E nocaHru
Nampga K tokgaH wbopat (34.30-macanara 6GepuaraH pacMmra LapaHr).
Y3rapmMac TOPMO3/10BYM MOMEHT UyiunraHura uyagap kpaH n = 1,5 ain/
MWUH ra MOC KenyBYM Oypuyak Te3/MK OunaH alinaHraH Ba 2 C faH KelinH
TyxTaraH. CTpenaHW WMHIMYkKa 6uMp XXMHCAM 6anka, MocaHrn 6unaH HKHK
HyuTaBuii maccanap cuatuga Lapab, TOPMO3NaHULI OXMPUAA KPaHHUHT
A Ba B TasHunapra kKypcataguraH AvHamuK peakuusiapu  aHUKNaHCUH.
KpaH TasHuynapu opacugarn macopa AB = 3 m, /MN2= 517, Mx= 8 T,
a=45° L=30 M I= 10 M, BYTYH CUCTEMAHWHT
maccanap Mapkasu ainaHuil yK,Mpa >XolnawiraH, HK-

HWHT KpaH TEKUCMTMAAH Ornwmn Xucobra OnMHMacuH.
X, Y yunap kpaH 6wnaH 6ornaHraH. CD cTpena yr
Tekucaurmga Typagw.

Kypcatma M2= M3 pge6, 34.30- MmacasiaH/HI Xa-
BOGMAaH oliganaHnICcKH.

»aBob: Ya= —Yb = 0,
XB = — Xn ss 60,8 kH.
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43-§. Apanaw Macananap

43.1. Yunapu MaxkamnaHraH, y3yHauru 2/6ynraH 6up >KWHCAKU orup
AB 6anka ropusoHTan xonatga Typagu. bup naintra kenmb yYHuHr A
yun 6yuwatunagnm Ba 6anka B yumpaH yTraH ropusoHTan yu arpojuia
annaHnb, nactra Tywa 6ownaingn; 6anka BepTMKan XonaTHW 3ranjaraH
nantaa yHuHr B yum xam 6ywatmnagn. bBankaHuWHTr 6yHAaH KelinH Ke-
NnafivraH xapakatuja YHUHI maccanap Mapkasu TpaekTopuscu Ba 6ypyak
TE3NUTN @ aHWKNAHCUH.

XKaBob6: 1) y2— 31lx — 312— napabona; 2) w= V 3gi{2]).

43.2. Y3yHnuru | 6ynraH orup 6up >XMHCAU CTEPXKEHb Y3WHWUHI HOLO-
purn yumgaH ropmsoHtan O ykga ocub xyhuaraH. BepTukan Basmatga
oynraH cTtepxeHra a0=3}/rg/l 6ypyak Te3nuk OGepunraH. Y spum ai-
naHa u4m3nb, O yxpaH axpanagn. CTepXXeHHWHr OyHAaH KeluMHru xapa-
KaTuga YHWHI Maccanap Mapkasu TpaekTtopuacu Ba Oypyak Te3nurm
TOMWUNCHKH.

Xaeo6: 1) yc = 7----é1—Xc napabona; 2)m= \"3gjl.

43.3. Maccanapn Ternwnnya, M x Ba M 2, acocnapuvHWHr paguycnapu
3ca ry Ba r26ynraH MKkuTa 6up >XMHCAM fovpaBuii A Ba B LKWHApra
WKKUTA 31acTUK WM ypajraH; WMHUHT ypaMnapu UWAUHAP acocnapura na-
pannen 6ynraH ypta TeKWCAUKNapra CUMMETPWUK paBuluja >KoinawiraH;
UMAMHAPNAPHUHT y4Ynapu ropu3oHTan 6ynu6, scoBuYMmapu 3HI Kyn orraH
YH3WYyMpra TUK. A UUAKHAP VKM XY3ranmac; B uwamHap TWHY XxonaT-
[JaH y3 OrmMpaurnm TabCcupuaa nactra Tywu6 6Gopagwn. [apakaT 6ownaHra-
HWhaH KeinHrn t nantga vnnap X3AM  WKKana UuauHgpra ypopaut Ty-
pnban, pe6 xucobnab: 1) LMAUHAPNAPHUHT Oypyak Te3nukKnapu oot Ba oo2;
2) B UWNUHAPHUHT Maccanap Mapkasu yTraH S Wyn Ba 3) WNAapHUHT
TOPTUAMW Kyun T aHWKNAHCUH.

YKaeob:

43-1- macanara

43.2- macanara
43.3- macanara



43.4- macanara 43.6- macanara

43.4. Y3yHnurun a 6ynraH 6up xumHcnm AB cTepXeHb BepTukan Te-
Kucnukga ropusoHTra 0 6ypyak ccTmia WyHAAN KyWWAraHku, YHUHT A
yuu CUNMK; BepTWKan fgesopra, B yum aca cunnuy, ropusoHTan nonra
Tupannb Typagu; WyHAalhk KeinH cTepXXeHb OGOLWMaHrMY Te3MKcU3 nactra
Tywupunrad. 1) CTepXeHHWHr 6ypyak Te3nuru Ba Oypyak Te3naHuLu
aHWwyraHcuH. 2) CTepXeHb [AeBOpAaH axpanraH nainTha ropusoHT 6GunaH
uaHfai ¢! Oypyak TaWKWA LUAULWIKX TOMWUACKH.

XKago6: 1) ¢ = I{/"%sin h, —BT®). qo:*—zz cob;
L 2 .
%sm dj= y sin ¢B.

43.5. ONQUHIM MacanaHuHr LwapTnapugaH oiganaHnb CTepPXKEeHHUHT

noara AvUMAMW naiTugarn 6ypyak Te3nurum ¢ Ba LyAU YYUHUHT Te3AnUru
aHWLJAHCHH.

Xagob6: ¢ = JI/ —8 (1 — _L sin20) sin 40,
r a 9

vB = -i-sin ¢oVga sin ,.
o

43.8. Tyrpun TypTOypyak waknngarn tona 6mp >xuHcam JIBCD TaxTa
BepTMKaNn fesopra cysb KyiiunraH; TaxTa Kannarn OynmaraH MKKUTa Cuni-
vy E Ba F muxnapra TasHu6 Typagn. AD opanuu EF ra TeHr. bup
naiiTga Taxta AD Tyrpu umsuy aTpodupa aiinaHmb, >Xyaa KuAuMK 6OLL-
NaHruy 6ypyak Te3nuk 6unaH nactra Tywa 6ownaiign. TaxTaHUHT MUX-
nap 6yiina6 cupraHuwu to3 6epmaingn ge6 xmco6nab, peakuusi Ky4vnapwu-

HWUHT TOPU30HTan TalKnn 3TyBYUCK VIyHaI’IVILIJVIHI/I y3rapTumpaguraH a, =

[\ :
= BABx 6ypuyak Ba TaxTa MuMxaH axpaufuraH naumtgarn a2 6ypuyak
aHWKNAHCUH.

YKaBob6: ccx= arccos—3 = 48°11', a?2= arccos~3 = 70°32".

43.7. MKkuTa gucknap 6utTa yu aTtpoduia Ba M2 Oypuyak Tes-
nuknap 6unaH ainaHagu; AWCKNapHWHIWY yuua HucbaTaH WHepuus Mo-
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43.8-Macanara 43.9-macanara 43.10-macanara 43.11-macanara
MeHTNapu ¥, Ba ,12 ra TeHr. [ucknap 6up-6bupura TycaTaaH (PUKLUOH

MyhTa 6unaH OMPUKTUPUNTaHAa, «iAy~onaguraH» KUHETUK 3HEPrus aHux-
naHcvH. MydTa maccacm Xuc°6ra ONMHMACKH.

XaBo6: AT = — AJ*. WM— ©,)2
2.3, + 3,
43.8. A xwncm 00" yxxa HucbaTaH tof 6ypuak Te3nuk 6GunaH UlKa-

naHMacgaH ainaHagu. A XUcM uumga OrO\ yx aTpoduga ylua TOMOHra
COf HMCOWIF Gypuak Te3nWK 6unaH aiinaHyBuM B poTop >KolnawTupwun-

raH. 00' Ba OxOt yxnap 6wutta Tyrpy umsmx O6yinab ypHawraH. A
XUCM Ba B pPOTOPHUHI WY TYyrpu 4usmMkka HucbaTaH WHEPLUA MOMEHT-
napn JA oa JB ra TeHr. JHeprus ucpodmHM Xmcobra onmait, B poTtopra

A XUCM TyxTalguraH UHNHG OGypuak Te3nuK Oepul ydyyH A XKUCMra
YpHaTuAraH MOTOPHUHI Gaxapuin Kepak 6ynraH WL aHUXIaHCUH.

43.9. O ropusoHTan yx atpogupa ocon Oypyak Te3nnK 6OwunaH xapwiu-
NNKCU3 aiinaHaéTraH LUKMBra yujapura MKKUTa 1K 6opnaHraH pemMeHHN
Tawnawau. LUkMB maccacm T 6yaraH r paguycnu 6up >XUHCAW AWCKAaH
nbopat; loKnapgaH >ap 6UpUMHUHT Maccacu M = 2T. HOKNapHWHT 60Lu-
NaHrMy Te3NMKNapWHWU HOMAra TeHr Xuco6nab, PeMEHHWHT LUKWB cUpTMAA
CYppaHuLWM TyXTaraHufaH KeliuH YNapHWHT KaHfail Te3nuk 6unaH X.apa-
KaTnaHuWwu aHmxnaHcuH LUyHWHIAEK, pemeHb 6unaH LIKMB opacugaru
NWXanaHUW KYYUHWHT MWW XaM  TOMWICKH.

XKaeob: v = r WT Ag= — Moorr.

43.10. Maccacu M 6ynraH XxaTTw\ >XWUCM paeM TeKucaurura TuK
bynraH ropusoHTan O yx atpoguga TebpaHagn. Ocunmw yxugaH C mac-
canap Mapkasurada 6ynraH Mmacoa a ra TEHr; XUCMHWHI Maccanap map-
KasugaH paeM TeKWCAUrura TUK YTraH yxxa HucbaTaH WHepuus paguycu
p ra TeHr. bownaHrMy naitga >XUCM MyBO3aHaT BasusTugaH ¢O0 6yp-
YakKa OpAMpUAnG, cyHrpa 6ownaHrny TesnKcus Xyiinb tbopungu. Yx-
farn peakums KYUYMHUHT XXWCM OCUAraH HyxXTa Ba >KUCMHWHI Maccanap
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MapKasujaH yTraH HyHanuw 6unaH yHra TuK OynraH yHanuwgpgaru Ty-
3yBumnapn B Ba N aHWKNaHCWH. By peakuus Kyunapu >XWCMHUHF Brp-
TUKangaH opww Oypyarm @@ opuaim ndoganaHcuH.

XaBo6: R = Mgcosp+ 2M (cos 9— cos ¢0),
P2+ a2

N Mg Pa a3 sin q.

43.11. Opvp 6Mp XMHCAN LUAMHAP XYAa KAYMK OOLNaHr-ud  Tesank
0nunb, ropmsoHTan AB M3ligjoHuyagaH cupraHMain pungmpab Tywaau; AB
MalijoHYaHVHT B Kuppacu yTKup Ba LUWAWHAP AcOBYMCMra napannen; uu-
NVHAP aCOCWMHWHT paguycu T ra TeHr. LlunuHap maligoH4yafaH axpanraH
nainTha UWAMHAP YBUAaH Ba MalfoOHYaHUHr B uuppacupaH yTaguraH Te-

A
KUCNUK BepTUKan xonatgaH CBCr= a Gypyakka opraH. LiunuHap maii-
JOHYaflaH aXpanraH naikTga 6ypyak Te3NUIMHUHT LaHya 6ynuwu, wy-
HUHFgeK, a Oypuyak aHWMKMaHCWH. HOManaHwlgarn WILIKanaHuW Ba XaBo
LapWwuanrn ~ncobra ONMHMACKH.

YXaBob6: = 21ff IJL, a = arc 0057 = 55,1°.
r

43.12. My3Hu cunnuunaiguraH aBTomallimHa sXManakHUHF FOPU30H-
Tan TeKUCUruga Typpu umsuuam “apakat uunagu. C maccanap mapkasu-
HWHr xonaTm 38.12-macanara 6epunraH pacmja Kypcatunrad. Motop
yumpuaraH naiTga MawuHa Vv Te3fMKKa ara 6ynraH. Arap /10 My3 6u-
NaH aBTOMalUMHAa ruaguparn opacuparvn tomanawl MLIKanaHuw Koadpuum-
eHTH, / cunnuunaiguraH A Kvppa 6unaH My3 opacuparvm CcupraHuwl W-
LanaHuw KoaguumeHTn 6ynca, MallmMHa TyxTaryHua yTtaguraH iyn To-
nuncvH. CuppaHMacfaH rungumpaérraH r paguycnu pungupaknapHuHT Mac-
cacy xucobra ONMHMACUH.

)\QaBOgi S = lz --——-3--E---
2%

43.13. BepTukan yunu pouvpasuii  LWAMHAPHUHT €H cupTuaa KyTapu-
amw Bypyarm a 6ynraH CUAAMK, BUHT LWaKAMAarn apukya yawarad; uu-
NVHAP BepTUKan YK artpoguga uwuanavmMain arinaHa onagu. bownaHrny
naiTa uWavHAp TWHY “onarda Typagu; apukyara orvp Lwapya TyLmpu-
nagw; y apukya 6yiina6 6ownaHpuy Te3NUMKCWM3 nacTra Tywaan Ba UAIMHAPHN
annaHtTupagu. LnnnHgp maccacu M, paguycu R, wapuya Mmaccacu T, wap-
YaflaH ykuaya 6ynraH macotaHu R ra TeHr Ba UWAVHAP WHepUUs MOMeH-

TMHN — MR3 ra TeHr pge6 xucobnab, wapya h 6anaHAAMKKa TywraH
naiTga UWAWMHAPHWHT W 6ypyak Te3NUTM aHUKIAHCUH.

, 2tcosa url 2uH
XKaBo6: O — n y @ 21) (M + 21 sin2a)*
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44- 8. 3apba

11+ 11 44.1. A konép Ty*mMoru 4,905 m
i\ 1n i 6anaHfinvkaaH Tywmnb, npyxuHara 6u-
. puktupunrad B caHfoHHUM ypaan. Tyk-
f-i MOUHUWHI Maccacu 10 Kr, CaHAOHHWHT
v mlk maccacu 5 Kr. TYKMOK; caHAOHra ypus-

raHgaH KelimH y 6unaH 6upra xapakat

K>uica, rapbgaH KeliMH CaHAOH Xapaka-

I I I TUHU LaHdali Te3nnk GunaH Gowwnanan?
>XaBob6: 6,54 wm/c.

44.2. Maccach Mx bynraH A oK

6ownaHruy Tesnukcus h 6GanaHANMK-

44.1- macanara 44.2- macanara  aaH /2 maccan B nauTara Tywaagw,

nauTa OUKMPANK  KOIPPUUUEHTN C

b6ynraH npyxuHara O6upukTUpuaraH. Tuknaw KO3MMUUUEHTUHU HOAra

TeHr aeb6 xucob6nab, ypunuwpaH KelinH Npy>XuHa CULUAUWIUHUHE MHBAOPM

S TOMWU/CUH.

Myg M f

XKaBob: S= *200 o as M)

44.3. Tuknaw Ko3(h(ULMEHTUHMN Tapuba Hynu 6mnaH aHwyraw yyyH
nwnaTunaguraH acbobpa TeKLWMPpUAYBUM MaTepuanfaH sicanraH Luapya Bep-
TUKaN TUHUK; wWKwa TpybKa numpa xysraamac Kunamb ypHaTWAraH Ba Te-
rMWIU mMaTepuanjaH ficanraH ropusoHtan nautara h, = 50 cm 6anaHg-
NVKAaH 6OWNMaHrny Te3NUKCM3 Tywaau. Arap ypuauMwgaH KelinH Luapya
h2 — 45 cvm 6anaHgnvkka KyTapwuica, TUKnaw KO3MWMULMEHTUHWUHT “anya
OynMLIN TONW/CUH.

YKaBo6: k .
aBo v hx 0,95

44.4, JnacTuK lapya /r GanaHANMKAAH FOPU30HTan nauTara BepTU-
Kan Tylwaau Ba YHAaH lOKopura canumiign, -\apakaTnapuHu wy Tapuda
[JAaBOM 3TTUpPMG, AHA nauMTara Tylwaau Ba XOKa3o. Arap 3apb6garv Tuknauw
Ko3(huumeHT R ra TeHr 6ynca, LWApYaHUHI TyxTaryHya YTraH Hyau
TOMW/CHUH.

YKaBob: s I+ KZIK.
1- bl

445, Tuknaw KoaggpumumeHTn k 6ynaraH MKKMTa TXBa TT Maccanu
XucMmnap 6uvp xun MyHanuwja wirapuiama xapakat kunagu. “yBu6 6o-
PYBUM T X XUCM TYyT"HalllyBfjaH CYHI Tyxrab KpAHWH Ba T., XUCM bepun-
rau 12 TesMKKa ara OynuIM YUyH, YnapHUHr B Ba V., Te3nnknapu KaH-
faidi 6ynuwn Kepak?

+ . . — KT,
YKaBo6: I+ / T W, v; —=* ’ Ty,
K <T, T.,)
44.6. Maccacn 12 T 6ynraH 6yr 6onra 5 m/c Te3nuk 6unaH caHgeHra

Tywaan. CaHAOH 6UNaH YHUHI ycTuia ToGnaHaéTraH fgeTalHWUHI Maccacu
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250 1. TobnaHaéTraH geTanb toTaguraH AX MW Ba MONAEBOPHUMHI  CUJI-
KUHMWKUFA KeTraH A2 W TONWACWH; LWYHUHTAeK, 60araHuHr doiganu
MW KO3ULMEHTU ) XaM XucobnaHcKH; 3apba 3nacTuK 3mac.

XaBo6: A\ = 143 kH-m, A, = 6,87 kH”m, ij = 0,95.

44.7. Maccacn T1= 10 kr 6ynraH 6onra TalépnaHaéTraH >XMUCMHM
70 3apbaga Kepaknu ynycBnapra moc sccunaiign. Maccacn T2= 100 Kr
bynraH 6Gonrara xapakaTHW y3aTyBuM MeXaHW3M OUpUHYM BGonraHuur Tes-
mrn Kabu Tesnuk 6epca, Wy MW Heya 3apbaga 6axapunagn? CaHAoH-
HUHr maccacm M = 200 kr. 3apbaHu abcontoT snacTmk amac ge6 xmcob-
NaHCWH.

XKaso6: !0 3ap6a.

44.8. 0, Ba V2 Te3NnK 6unaH 6up- bupura uapab XxapakaT umnactraH
O6up xungarn UKKWATa LWAPHWUHT abCoNIOT 3M1acTUK  YpUAraHugaH KenvHru
Te3NUKNapn TOMWUCUU.

XKaeob: ypwunraHugaH KelvH Liapnap Te3nuknapu 6unaH anmawlagu.

44.9. bup xungarn nkknta A Ba B anactuk wap 6up- 6upura kKapab
xapakaTt kunagu. 3apbafaH onavHrK Te3nuknaap Hucbatu uLaHya OynraHga
A wap 3apbagaH KelinH TyxTab Konagu? 3apba BakTuAaru TUKAW Koag-
(OUUMEHTN K ra TeHr.

Vn o 14-k

Xagob: — = --—--.

vB  \-k

44.10. A xucm B xucmra KaparaHga y4 mapTa KaTTa Te3/IMKKa ara
6ynnb, yHu KyBM6 eTagm. A >XWCM 3apbafaH CyHr TyxTab LOMMLIM Y4yH
6y >Xucmnap Mmaccanapu opacupa kaHgaii myHocabat 6ynuwin kepak? Tyu-
HallyBHWM Tyrpyu Mapkasuii 3apba Ae6 xucobnaHcuH. Tuknaw Koagpuum-
eHTn K = 0,8.

XKago6: T B/TA = 5.

44.11. Kyimparn gonnapfa WKKWTa LWapHWHT T 1Ba T2 maccanapu
opacmgary HucbaT aHWKNaHCWH: 1) GUpMHUM LWap TUHY TypraHga Mapka-
31l 3apba coaup 6ynaau; LWYHNaH KeAWH WKKUHYM LWap TUHY KONajw;
2) wapnap Kapama- Kapwun 6ynraH 6apaBap Te3nuknaap 6wnaH TyuHawagw,
Mapkasuii 3apbafiaH KeMMH WMKKUHYM Liap TWHY uonagu. Tuknaw Koaddu-
LUMEHTU K ra TeHr.

>KaBo6: 1)? = k\ 2) I = 1+ 2r

44.12. \faccanapu T,, T., BN T3 6ynraH yuyta abcontoT 3nacTuK Liap
CUNANL, apHK4Yaga 6up-6upugaH 6up 03 Hapupa étagun. bupop 6owwnaHrny
Te3NNK 6unaH Uyik6 to6opuaras GUPUHYM  Wap TUHY TypraH WKKUHYK
lwapra ypunagum, UKKMHYM LIap aca TMHY TypraH Y4YMH4YW Lwiapra ypunagu.
VIKKUHYM ap maccac T2 KaHya Oynca, YUMHYM Liap 3HT KatTa Tes3nnkK
onagn? -

XKaBo6: T2= y TXT3

44.13. Oy Te3nuk 6GunaH .ppakat uunaétraH TT mMaccanuM wap TuHY
TypraH T2 maccanu lapra gyy kenagu. 3apba Bautuaa YHUHT Te3nuru
LIapNapHUHT MapKasfnapuHy 6GupnawTMpyBuM umsnl, 6unaH a bypyak xocun
umnagm. 1) 3apbaHu abconoT 31acTUK 3mac fe6 xucobnab, 6upuHYM Lwap-
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HWHI 3ap6agaH KelnHrm Te3nuru; 2) 3apbaHyn Tuknaw KoahdhuuneHT k
6ynraH anacTuk 3apba ge6 apas Kunmb, xap “aincu LwapHUHr 3apbagaH
KEWWNHIN TEe3/IMTN aHWKIAHCUH.

T ”

| , "
Xago6: 1) ur-=v biN-a -'T -———-m=m-mm- rcom a’,
Vv \'T, -f m3/

-12cos'-a;

44.14. MapKasn v Te3nnK OunaH ropusoHTan T\TPWM uUM3MK. 4Ym3aéTraH
abCconioT 3NacTUK Lap CUMNUK BepTUKan TeKUCIMKKa a 6ypyak cctmaa
oyy kenaguw. LlapHuHr 3ap6agaH KeMMHr Te3NUrn aHUKNaHCUH.

Xagob6: Kantnw 6ypyary Tywmw Oypyarura TeHr, Te3NUKNapHUHT
3ap6afaH ONQUHIN Ba KEAWHIM MWNLGOpNapu TeHr.

44.15. Mynat wapya 45° 6ypyak CCTMAa FOPM30HTan nynaTt nauTara
Tywaan Ba BepTuMkanra 60° 6ypuak ocTupa yngaH canumiign. 3apbagaru
TUKNaW KoappUUNEHTU aHUKNAHCUH.

>XaBo6: k = 0,58.

44.16. Llapya v Te3nuk 6wunaH KM xapakaT uuamb Xysraamac ropu-

30HTaNn TeKUCNMKkKa Tywagn Ba 0, = -g—V Te3/1NK 6vnaH TeKucnnkgaH

canuuiign. Arap 3apbagarn TUknaw KosppUUMEHTM K = bynca, Ty-
Wwuw 6ypyarn a Ba KMATMW Oypyarm B aHWMKNaHCUH.

Xago6: a = —, 3——.
6 4

44.17. bup xungaru WKKMTa abCconloT 3nacTUK LWapnap Mogynnapu
TeHr 6ynraH v Teanuknap 6unaH 6up- 6vpura ypunagn. Ypunuwgad onguH
yangary LUAPHWHT TEe3AUTM  MapKasfnap opKanau YTyBuUM  um3uK, 6yiinab
YHITa WyHanraH, yHrgaru LUapHWHT Te3AUru 3ca Wy 4uM3ukK 6unaH a 6yp-
Yak Tawkun KunaraH (pacmra “apancuH). LlapnapHuHr 3ap6agaH KeluHru
TE3AUrn TOMWUICKH.

YXaBob6: bl = —ocosa; un = 0; nxn—v;

M = vsina. N yu MapkasfapHu TyTawTupyBuM umsn™ Oyinab yHrra, T

yb; aca to™opura iyHanraH.

44.16- macanara 41.17- macanara 44 (8- macanara
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44.18. YyuTa 6up xun Mu M2, Msa wapnap 6op, ynapHUHr pagmyc-
napn R; C,, C2 mapkasnapuHuHr opacn C,C, = a. M3 wap CtC2 umsvk,-
Ka TMK b6ynraH AB Tyrpu umsuk 6yiinab iyHanraH 6upop Te3NMK 6GunaH
M 2 wapra ypunmn6, cyHrpa /W, wapra mapkasuii 3ap6 6epuin yuyH y4uHUM
WwapHuHr C3 Mapkasun kaHgal Basuatgarv J1B Typpu unsnkga Oynuium kepak?
LLlapnap abcontoT 3nacTMK Ba unarapunama ~apakaTt kunagu Aeb Kk apancvH.

XKaBo6: C2 mapkasgaH AB Typpu uusmkuaya 6ynraH macoda:

BC2= 4R*/a.

44.19. BMHO noigeBopu oCTUAArM epHUM MycTa’Kamnall y4YyH maccacu
M = 50 Kr YyCTyH uO3WL Konép 6unaH uouunagn; Konép My pacuHUHT
maccacmh Mx= 450 kr 6ynmb, y h = 2 M 6anaHanvkgaH 6o0wWwnaHrny
TE3NUKCU3 TylWaau; TUKNaW Ko3MMULUMEHTU HOMra TEHr; OXUPru yH mapTa
ypvwga yctyn uosuy epra 6= 5 CM KupraH. YCTyH UO3MLHM Lo™MLwira
EPHUHI KypcaTagurad yprayva uapiuinru aHuKIaHCUH.

>KaBo6: S = 159 kH.
14.20. Maccanapy T, Ba T2 6ynraH WKKWATa Llap y3yHnuKnapu /, Ba

/2 GynraH napannen wnnapra WyHAaA CCUNTaHKW, YNapHUHT Mapkasnapw
6Up xun 6anaHanMKaa Typagu. BupuMHUM Wwap BepTUKangaH ax Gypuakka
CPAHPUATaH Ba CyHrpa 6GOLINAHTNY TE3NIMKCU3 Kyinb to6opuiraH. VKKMHUM
WAPHWUHT 9HT Kyn Cruw 6ypuaru a2aHuuaHCuH; TUKNalW KosahhuumueHTy

k ra TeHr. ) .
- A m L+ K
XKaBo6: sin 2{ = ———( —————— )— o Er/ sm -*

44.21. 3ap6 MalMHACUHWUHT MasATHMIK paguycn 10 cm Ba LaIMHAUTK
5 cm 6ynraH A nynat gucK Xampa AuameTtpu 2 cM Ba y3yHauru 90 cm
bynraH poupaBuii B nynat ctepxeHgaH mb6opat, O yuua 3apb Termacnuru
yuyH, ypunaétraH C 6pyc O ailinaHuwl ykn ETraH FOpWU3OHTan TEKWUC/WK-
JaH uaHpain / macodara ypHatuauMwu Kepak? bepunaguraH 3apba liyHa-
NUWVHU TOPW30HTan Aeb Xxmcobnaimms.

XKagob6: |1 = 97,5 cm.

44.22. OTunaguraH TyTpu TypTOypYak LIaknugarv HUWOHHWHI 3apba
MapKasy aHWKnaHcuH. HuwoH 6GanaHanuru h.

YKaBob6: S = 2/r/3.
44.23. OTvnaguraH y4ybypyak HUILIOHHWMHT K 3ap6a Mapkasn aHWKaH-

CUH. HWWOHHKUHT 6anaHgnuru h.
Xuso6: S = /r/2.

44.21- macanara 44.22- maranara 44.23- macanara
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44.26- macanara 44.27- macanara

44.24. VIKKATa WKMB OMp TeKucnukaa y3 yunapyu arpodmaa ol Ba
coX 6ypuak Tesnuknap 6unaH anaHagn. LLIKMBnapHu 3uunmknapm 6up xun
Ba paguycnapu RIt R26ynraH govpasuii guck aeb xucobnab, LWkKMBnapra
TacMa KUWrMsuAraHdaH KenuH, LWKWBNap 6ypyak TesnuKnapu Ba 002
HWHI UaH4Ya 6ynuwy aHuknaHcuH. TacMa maccacu 6OwiaH CcupraHuwmn 3w
cobra OnMHMACUH.

KaBob: o, = Raa0 Q = Rul - RO

Ri (Ri + L) - RtiRf + Rii

44.25. CHapag Te3NUrMHW aHuuiall yyyH uynnaHuwnagurad 6annauc-
TUK MasaTHWK ropusoHTan O yBAa ocunraH AB uunuHgpgaH wbopaT; uu-
NUHAPra Kym TYNAWPUATaH Ba YHUHT 6up A TOMOHM OuYWL; UWAKHAPra
KUpraH cHapsag masaTHukHM O yk; atpodumaa 6upop 6ypuyakka annaHTupagu.
MasTHUKHUHT Maccach M ra TeHr, yHuHr C maccanap MapkasugaH O ypy
Nauya 6ynraH macoda OC = /r; O yKka HucbaTaH MHepums paguycu — p;
CHapsAHMHI MaccacM T ra TeHr; 3apba MMNy/MbCU TabCUp 4YM3UTUZAH YSY
Kada 6ynraH macoa OD = a; MasTHUKHUHI CcnuH 6ypyarn —a. Maar-
HUKHUHT O yuwura 3apba TabCup 3TMainan aeb apas “nnmb, CHapsaLHUHT
V TE3ANTU aHwyraHcmH. ah = p2 ge6 ONMHCUH.

apo6: vm > (Vih-\-T2)

44.26. HO"opurn yun O UMAMHAPUK LIapHMpra OupuKTApWUAraH Ba
maccac M, y3yHauru | 6ynraH Oup XXWMHCAW CTEPXXEHb FOpPU30HTan "o-
natfaH 6ownaHruy Te3nMKCu3 Tywaauw. Y BepTukan “~onarga T Maccanu
IOKH ypub, YHW TOpWU3OHTaNn ragup-6yayp TeKUCNUKAa Xapakatra Kes-

Tvpagn. CupraHuvwgarn uwkanaHuw KoapguumeHntn f. 3apbaHnm 3nacTuk
amac fe6 xucobnab, HOKHWHI yTraH WynuM aHWKNaHCUH.

- *
JKaBo6: s—-3-/- -------- L .
2/ N+ 3T1)2
44.27. Acocn kBagpaT OynraH 6up XXWHCAW Typpu npusMa rOpPU30H-
Tan TeKUcnukga Typagn Ba LWy Tekucaukparm A13 KHppacu artpoduga
aiinaHa onagu. Tpu3ama acoCWHWHI uUMppacu a, NpU3MaHuHr 6GanaHannrum
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3a, wmaccacu 3T. A-B kuppanuHr
uapwwucngarm C éH €y ypracura T
mMaccanu Lwap ropvsoHTas 0 Te3NuK
6unaH ypunagu. 3apbaHu 3n1acTukK
3Mac Ba LAPHUHT Maccacu YHUHT
MapKasura >oinawiraH xamga ypw-
AMwaaH keivH wap C Hyutaga uo-
nagn pe6 gapas uyunmb, npusma ap-
fJapunagumraH 3HT KUYUK vV Te3NIMK
aHLLYraHCuH.

XXaBo6: v= -i-y 53ga

44.28- macanara

44.28. Mpusma waknngarn AB 10K XoinawraH nnatopma FOpU30oH-
Tan penbc 6yina6 v Te3nuk 6unaH 6opaan. Mnatdopmagary HOKHUHT B
KMppacu OnfuAa YUKUL, KO 60p, y HOKHM nnaTdopmaga OnguHra cun-
XWTMaRgun, NeKWH KKHWHT B uuppacy atpodumpa ainaHuwinra TYCKUHAUK
Kunmarign. MnatopmagaH HOKHUHI Maccanap Mapkasuraya 6ynraH 6anaHg-
Ak h, OKHMHT B KuMppara HucbaTaH WHepLus paguycu p 6epuraH.
Mnatopma 6uppaH TyxTab ponraHga, HOKHUHT B kuppa atpodupa KaH-
Jain m Bypyak Te3nukK 6unaH akinaHuWWun aHLWWyraHCuH.

Xago6: o= hv|p2

44.29. OnguMHry Macana liapTnapura Kypa, lOK nnatdopma 6yiinab
MyHanraH KWPPacwHWHI y3yHaurn 4 M, 6GanaHaniuru 3 M 6ynraH Typpu
6ypuaknn 6up XXMHCAM napannenenunegfadH wbopaT, Aeb ¢apa3 KAAKUH-
CMH Ba V Te3NMK KaHAall GynraHfaa YHUHT argapuavium TOMWUACUH.

»XaBo6: v = 30,7 Km/coar.

45-§. Maccacu ysrapyBuaH (y3rapyBuyaH TapKu6/uM) HyYKTa Ba cucTema
AVHAMUKacK

45.1. Maccacu ysrapyB4aH MasTHUKHUHT XapakaT TeHrjamacu Ty3un-
CVH; MasATHMK, KaplwWAUru Te3NMKKa NponopuuoHan 6ynraH MyxuTha
XapakaT Kunagn. MasTHMK maccacu 6epunraH T = m(t) LOHyHra MyBO-
(nu, 3appavaNapHUHr HOAra TeHr 6ynraH HWUCOMIA Te3NuK 6unaH axpa-
AWK opkacmpa ysrapagu. MasTHUK WNWHWHT  y3yHaurn /. MasTHUKKa

YHUHT 6ypyak Te3nurura nponopuyuoHan 6ynraH R = — pd) KapLuMauk
Kyus Xam Tabeup Lunagu.

XKaBob: H----— ¢ -f-— si = 0.
aBso L _ I(p p sin

45.2. PakeTaHWHI KyTapunnb 6o0paéTraH XapakaTUHUHI AnddepeHun-
an TeHrnamacu TY3WICUH. a3napHUHI OKWUG YMKULL 3PGEKTHB TE3AUTN*)
ve y3rapmac feb xucobnaHcuH. PakeTaHuMHr maccack tn = m j () ioiivh
(BHVW LOHYHW) 6GunaH y3rapagu. XaBCHWHI KapLUMAWIX pakeTa Te3nuru

Ba XONaTMHWHI GepunraH QyHkumacmgup: R (X, X).

*) PeakTuB ABuraTenHuHr Toptvwm PA= . u* chopMyna 6unaH aHMKnaHaau,
t

6yHAa ve — OKWO YAMLLHWMHE 3(DhEKTUB Te3UT K.

341

www.Orbita.Uz kutubxonas:,,


http://www.Orbita.Uz

_ Ao, R x_-
fit)

453. m = mO(l —a0 Ba # = 0 6ynraHga OnguHrM mMacanagarun 6a-
pakax TeHrfnamacu nHTerpannaHcuH. PakeTaHuur Ep tosacupary 6oLunaH-
pud  Te3nurm Honra TeHr. ve — 2000 m/c Ba A - 1/100 ¢c-1  6ynraHAa
t = K), 30, 50 ¢ naiTnapga pakeTa KaHaai 6GanaHanvkga Gynagm?

XKagob: x (t) —— (1—alf)inQ —al/) + a / —,

x(10) = 0,54 km; x(30) = 5,65 km; -(50) =18,4 Km.

45.4. bownaHpuy TO Maccann pakeTa OMP >KUHCAU  OFMPAUK Kyyu
MalijoHMAa ysrapmac Te3fnaHuWw 6unaH BepTUKan touopura Kytapunagu
(- — epHWHr TopTUWIM Te3naHuwwM). ATMOCHEPaHUHT "apLWUANUTUHN  XU-
cobra onmain, rasnapHWHr OKM6 un™Mw 3MeKTUB TE3NIUTN Ve HU y3rap-
mac feb xucobnab, 1) pakeTa MacCaCUMWHI y3rapuwl LUOHynu, 2) TOpTu-
WM MaigoHn bynmaraHmaa paketa MacCaCMWMUHE y3rapuil LOMYMH aHWL-
NAHCUH.

XKaBo6: 1) T = TOexpl— gf); 2) T —T10exp -—— i;
ye "~ 7 '

Xasob: x =g

455. 45.2-macanaga TaBCU(baHraH pakeTaHMur maccacn t=1t0
bynryHya T — T0e~a< konyH 6yiuya y3rapagu. Kaplwmnvk Ky4yumHu Xu-
cobra onmaii pakeTaHWWI XapakaTu TOMWACUH Ba BaTHWHI /,, MOMEHTM-
raya amanga “amma 3apagHu EHub KeTraH xucobnab, pakeTaHWUr Makcu-
Mas KyTapuauw 6anaHAMru aHuknaHcuH. bownaHruy naiitga pakeTa
HOoMra TeHr Te3NMKKa ara 6ynraH Ba epga Typrad.

XKaBob6: H = ”g (ave—g) t5, 6y eppa ve— rasnapHuWHr pakeTagaH

006 U™ 3PHEKTUB TE3NUTHU.

45.6. ONQUHIM MacanaHUHr LiapTnapura acocaH a HWUHI pakeTa Ky-
TapuauWn MyMKuH 6ynraH Makcuman 6GanaHgnuru HTax ra mysodu” Ke-
naguradH uMiAMaTM  aHWKNaHcuH Ba HTax xucobnaHcuH (M= at0=
= In(T,,/ny) kaTTanMkHW y3rapmac [eb6 xucobnaw 3apyp; TYy— pakeTa-
HUHT /0 MOMeHTZaru maccacm).

XKaBo6: a= oo (6up oHga éHumw), HTax= y20°/(2 g).

45.7. 45,5 Ba 45.6- MacananapHuHr wapTnapyM acocuga 3ypuKuL
KO3 [X|>MUMEHTVHM K = avijg OepunraH fge6 pakeTaHMUr KyTapuauw 6a-
naHgamrm H HM HTax ra 6opaw”™ \onga aHuWUNaHr.

XKao6: H = flmax(k— I)/k.

45.8. PakeTa OiigaH YHUHT cupTUra TUK paBuWda cTapT onagu. OKuG

YMKUW 3gdekTnB Tesnurn ve = 2000 m/c. LimonkoBckuiA coHn z = 5 K
Paketa v = 3000 m/Cc Te3NMKKa 3pUINLIN YUYYH EMATUHUHT EHMG KeTuL
Bal\TM KaHya OYNUWIN KepakIUrn aHUKNaHCUH (OrMpaMK KyYuHWHTr OW aT-
podmgarn TesnaHuWwmM y3srapmac Ba 1,62 m/c2 ra TeHr fgeb kabyn "MauH-
cum).

*) LIMONKOBCKWIA COHW [e6 pakeTaHWWr CTapT OMAMAArH MacCcacUMMHI é~Mnracus
pakeTa maccacura 6ynraH HucGatura aitunagw.
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XaBob6: « 2 MWH 4 c.

45.9. PakeTa, OrMpAUK KyUMHUHT 6Up >XMHCAU MaligoHupa touopura
TOMOH y3rapmMac W Te3naHulW 6unaH xapakaTnaHagu. ATmocdepa Kap-
WWANTUHKM Xucobra onmMai, rasnap oumd YUKULWWHUHT 3PGPEKTUB Te3nuru
Ve HU y3rapmac xmcobnab, pakeTa maccacM WKKM MapTa KamasguraH T

BaUT aHWKNAHCUH.
Xago6: T = veln2/(w+ &m
45.10. PakeTagaH rasnap ouuM6 YWKULWIWMHWHT 3PGHEKTUB Te3NUrN ve =
= 2,4 kv/c; PakeTa TOPTMAUWI MailfoHWAaH Tallkapuaa Xam, aTmocdepa-
JaH Tawuapmpga ”"aM XxapakatnaHaétraHuga 9 KMm/C Te3nuKka apumnn
YUYH EUMArM pakeTaHWHI CTapT ONAMAArn MacCaCMHUHI UaHAai npoLeH-
TUHU TalKWUA LUK Kepak?

YKaBo6: TaxmuHaH 98%.

45.11. PakeTa TOPTUAMLL MaifoHW Ba Lapwuaurn BynmaraH Myxutga
unrapunama xapakart uunagn. [asnapHuWHT  OUHG unumMl 3(hdeKTMB  Tes-
mmrn ve = 2400 m/c. Ekmarm 6aTamom éHWG OynraH nantga pakeTaHWHT

Tesanurn 4300 m/c ra TeHr 6ynca, LLMONKOBCKWIA COHM aHMKMAHCUH.

YKaBo6: r« 6.

45.12. Y3rapyB4YaH Maccanv >XWCM HOAra TeHr O6ownaHrny Te3NnKKa
ara 6ynraHu xonja w y3rapMac Te3flaHull 6unaH ropu3oHTan WyHanTu-
pyBun Oyiinab xapakaTnaHagu. [asnap OKM6 UUKULIMHWUHT 3(HEKTUB Te3-
AUrKM Ve ysrapmac. "aplnanmkHu “mncobra onmain, Xucm maccacm k mapta
KamairyHya KeTraH BauT WuMfa YHWHr 5fraH NAynn aHWKNaHCKH.

XKaso6: s = (In/2(2 w).

45.13. ONAMHTM Macana, XMCMra CUpraHmé WLWKanaHWil Kyuyu Tabecup
UMnagm, fe6 eynsicuH.

XaBo6: s = (1n£)2, 6y epga /— cupraHmb MLIKanaHuLL

KO3 (PULIMEHTN.

45.14. Y3rapyB4aH Macca/M XWCM 3KBaTop Oyinab ypHaTunraH Mmax-
CyC WyHanTupyeumfa xapakarnaHagu. YpuHMa Te3naHul WX = a — Yy3-
rapmac. Arap rasfapHuHr oumné ymumw agekTMB Te3nurn ve=const 6ynca,
XapakaTtra OynraH UapwwuinkHu ~mcobra onmai, xucm lip aTpoduHn 6up
mapTa aiinaHu6 uuBfaHWAa Maccacu Heya MapTa KaMaiuliv aHUKMaHCUH.
Xucm 6up mapTa ainaHub unuuaHuaa OMPUHYM KOCMWMK Te3/IMKKa 3ara
O6ynMiunM yuyH a Te3fnaHuwW UuaHfal 6ynuim Kepak? EpHUHr paguycu R.

XaBo6: exp(2yfTR a/ue) mapTta; a = g/(4~).

45.15. OnguHrn macanaga XUCMHWHT yHanTupysuura 6ynraH 6ocumu
HOAra TeHrfawraH MoMeHTrava EHu6 6ynraH EKUAHLWWHE Maccacu aLll-
NaHCWH.

Kagob: Ty = TJ e

\

343

www.Orbita.Uz kutubxonas!


http://www.Orbita.Uz

45.16. >Xucm ropusoHTan penscnap Oyinab cuppavagu. a3 BepTu-
Kan nactra TOMOH y3rapmac ve 3th(eKTUB Te3nuk 6unaH okagu. XXucm-
HUHI 6owwnaHruy Te3nnrn v0 ra TeHr. MaccaHuHr ysrapywm T = TO0—
—at UoHyH 6unaH 6ynca, >XWUCM Te3UTUHWHT Yy3rapuil LOHYHU Ba
XXUCMHUHI ~apakaT UOHYHW TonunacuH. CupraHmé uvwkanaHuww Kosggu-
LUMeHTU / ra TeHr.

XKaso6: v= v0—f aﬂ'-—vei Ta
m0—

s= vot- /3 &J tlnm04—m’ ————— —jIn (m9— at) —
2

— 1——(In/n0- in
a /.

45.17. OnauvHrn macana EKHAPUHWHT y3rapuwy T = TO0e~a  UOHYH
6unaH cogup 6ynagn, Ae6 eunmncuH. a HUHT LlaHgaid uuiimaTmga >Kucm
ve ys3rapmac Te3fIMK 6unaH LapakaTnaHun aHUKIaHCKH.

XaBo6: v=v0—/(g—avet;

s= v0t— f(g —ave)—; a= .
2 ve

45.18. PakeTa Typpu uusuuin Oywinuujarn akTuB yyacTKaja Ba TOp-
TUWNL Kyunapu OynMaraHuga Hofira TeHr 60WnaHrvy TesnuKaaH EHuLL
Ma’\CynoTnapy OKMG YMKULLUMHWHE Ve 3PPeKTUB Tesnnrmra TeHr Te3nukka
3piAWryHya KeTraH BauT uuMda LaHgaih WynHu ytagm? PakeTaHUHr 6oLw-
naHwy maccacm TO ra Ba xap cekyHagaru capd (bra TeHr.

XKago6: s= WT>--— ?, 0y epga e — Henep coHu.

45.19. PakeTa TOpPTMWMW MaifoHMAaH TawlLapuja Kapluamkeus
TYpPpU uM3nuIM XapakaT Kunagu. Xamma éunnpu éHué 6ynraH naitradva
ABUTaTeNb TOPTULWIMLW KYYUHWHT WK TOMWACWMH. PakeTaHWHr 60wwnaHrny
maccacu TO, OXMPIUCU — T X, OUMO YMKWLLIMUHT 3PDEKTMB Te3nmurn ve —
y3rapmac.

Xaob6: A= mItR(z— 1— Inz), z= m@ml

45.20. bownaHrny rn0 Ba OXMprm T1 maccanapHWHr KaHAal 2z Huc-
6aTnpa 6yw.Tak,ja Ba TOPTUWIMLW Kyynapu OGynmaraHfga Typpu 4vsuuim
XapakaT UWIyBYM pakeTa, EunMnrncu éHnb OynraHmgaH KeWUHIM KUHETUK
3HEPrMACUHMHI capnaHraH 3Hepruara Hucbatnm Kabw aHuMyNaHaguraH

MeXaHUK (. W. K 3Hr KaTTa uuimaTtra ara 6ynagu?

Xapo6: Inz = Uit TEHrNaMaHUHT  HALW3K T

: T .

45.21. Maccacu TO 6ynraH camonét v0 Te3numk 6unaH LyTO a3po-
apomura uyHagu. Camonér CUPTUHWHE My3naly HaTukacuja YHUHT Mac-
cacu "yHraHfaH KeliuHrn “apakatu natmuga T = TO+ at dopmynara
myBouL Kynasgu, 6yHaa a = const. CaMONETHWHI aspogpom 6yiinab
XapakaTura LapLwuink—yHUHT Opupanrura nponopuvoHan (MponopuuoHa-
NUK Ko3puumeHTn /). Macca ysrapuwm xucobra onuHraH (T) Ba uw-
cobra onuvHmaraH “onnapga (i\) camonér TyxTaryHya yTaguraH Baut
OpPaUKNMApH aHUKNAHCWH. BauTt yTuiim 6unaH TE3NUKHWHT y3rapuwl Lo-
H\ HU TOMWNCWKH.



2avn
Xago6: T 1+ 11> —voKfop

/ g mo
2mOovo— fg (2m0+ at)t
2 (mo+ at)

43.22. VIKkn 60cMunm pakeTa OUPMHYM Ba WMKKUHYM BGOCKMUMAPUHUHT
0KM6 un™mw 3gekTnB Te3nuknapu moc pasuwpaa o< = 2400 m/c  Ba
¢/2) = 2600 m/c ra TeHr. PapakaTHuW TOPTMLLIMLI MalgoHWAaH Ba aTtMoc-
(hepagaH Taw™apuga bynaam feé “mco6nad, GUpMHUM BOCKMY YUYH OXMPriu
TE3NMMKHUHT £4= 2400 m/c OYyNMWIMHW Ba WKKMHYM OOCKMY Y4UyH Yy2=
= 5400 m/c GyNMWMHU TabMUHNARANTaH LLIMONKOBCKUIA COHW aHUKNAHCUH.

XaBo6: 2j = 2,72; r2= 3,17.

45.23. Y4 6oc™munn paketaga LIMONKOBCKMIA COHM Ba 0”16 uynMLL-
HUHT 3eKTMB ve Te3nuknapmHu "amma 6ocvunapga 6up Xun Xucob-
na6, ve — 2,4 KM/c Te3nukga, xamma EKwipn EHMbG TyraraHuga paketa-
HUHT Te3nurn 9 Km/c ra TeHr 6ynca, LIMONKOBCKUIA COHWMHWM TOonuur (Top-
TUWWLW  MaJOHWHWHT TabCUMpU Ba aTMOC(epaHMHr “apwunurn “~mcobra
O/IMHMACUH).

YKaBob: 3,49.

45.24. Y4 6oc™Munn pakeTa TOPTMWWLI Ba aTmocepa "apLuniuru
6ynmaraHga wnrapunama ”"apakat K™nagn. Oumb YW MMWHUHE 3 deKTuB
Tesnurn Ba LLMONKOBCKMIA COHM "amMMma 6CCb;uunap yyyH 6up xun 6ynmo,
Moc paBuwpga ve= 2500 m/c, z— 4 ra TeHr. PakeTaHuur 6upuHun 6oc-
umMugarm, UKKMHYM 6oc™myparm Ba YuumHUM 6ocmMyparm  TesnIMKnapuHu
&™nrn éHnb 6GynraH nanTaa aHUKIaHCUH.

XKagob: g = 3465 m/c, 1,=6930 m/c, vs— 10395 wm/c.

45.25. Oiira a“vHnawaéTraH KOCMUK KeMa YHWHTI cupTugaH H maco-
thaga 6ynn6, OWHMHI Mapkasura iyHanraH w0 Te3nMkKka ara 6ynraH
nataa Topmo3nawl ABuWraTenu uwra Tywupu6 tobopunagu. TopTuwwmw
Kyun KemagaH OWHWHI Mapkasuraya GynraH Maco(aHWHI KBajpaTura Tec-

Kapu nponopuuoHan 6ynca Ba Kema Maccach m = mOe~al UOHYH 6y-
Mnya ysrapca (rn0— pakeTaHUUr TOPMO3 [BUraTenu wuwra TYLWWPUAraH
namTgarm maccacu, a — ysrapmMac COH), Q HUWHI LaHgal Kuiimatuga Kema
Oiira oxmucta “yHagun (SbHH OWra ~yHuW Te3nUrn Honra TeHr 6ynaan)?
[asnapHUHr 0”3 un™nw 3deKTUB Te3nurn ue ysrapmac, ONHUHI pa-
anycm R, OrMpAuK KyyumHUHr Oligarn TesnaHuwu go.

go *
>KaBob6: a=
2veH VL.(R +H)
45.28. XapakaTUHU HoMra TeHr 6ownaHrny Te3nuk 6unaH BepTUKan

lob;0pura TOMOH y3rapmMac w Te3fnaHuWwga 6olinaraH paketa mMacCacMUMHT
y3rapuwl rOHyHW TOMWACWH; OyHAQ MYXUTHUHT "apluvauru Te3AUKHWUHT
KBagpatura nponopunoHan (b — nponopumoHanankK KoapguumeHTn), opup-
MK Ky4n MaiioHn 6up XXUHCAM feb XxucobnaHcuH. asnap ounb ynum-
LUMHUHT 3()(heKTMB Te3NUrn ve — ysrapmMac.
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2bvt w2 —
Xaso5: T - (T04 bw 2 vQbw
(w+ g) (w+ g)2
2v2b w2
(w+ g)J
45.27.

VK Kyun MaingoHuaa Typpu  umM3mx
6yiinab ysrapmac w Te3naHubl] 6unaH
xapakatnaHagu. By Typpu uusHX Ep
CUPTUHWHT pakeTa Y4YMpUNIraH HyKTa-
cura YyTKasuaraH ropuMsoHTan Tekuc-
AMK 6unaH a 6ypyak Xocun Xunagw.
Fasnap 0XuMb YNLUMLIWHHHT 3PgeKTMB
Te3nurn ve MyHanuw Ba muxgop Oylivuya ysrapmac pge6 apas Kuauo,
pakeTa 60LUNAHTMY MaccaCUUHI ~MMArncK TyraraHgaru maccacura 6ynrad
Hucbatn (LLMONKOBCKMIA COHW) aHUKNAHCWUH; &"npu éHM6 TyraraH BaxTja
pakeTa touopupa aliTuaraH ypuHma TekucnaukgaH H 6anaHgnukga 6ynraH
[e6 ONMHCUH.

45.27- macanara

2 w1l

XKaBo6: z = ev°cos B rI/%Iha‘ > 6yHaa p  *YPUHMa TEKUCNNK 6U-
nain ue Te3NMK opacuparn bypyak Xynmparmua:

P= arctg-wsmaJr g
W Cos a

45.28. Maccacu y3rapyBuM >XXMUCM toxopura TOMOH Yy3srapmMac W Tes-
NaHuWAa ropu3oHT 6unaH a 6ypuak ~ocua KWUAYBYM TYppU UMUMKW pa-
Anp-6yayp MyHantupyBum Oyiinab xapakatnaHagu. OruMpauMk Kydum Maiifo-
HUHWU 6UP XWUHCAW, aTMoc(epaHWHT Xapakatra OyfnraH KapwuiuruHu Tes-
NINKHUHT  BGMPMHYM  Japaxkacura nponopumoHan ¢ — Xapwunmk Koagdu-
uneHTn) fe6 xmcobnab, XMCM MacCaCUUMHI y3rapul XOHYHW TOMUACKH.
Fa3 OKMO YMKULWIWHWHT 3PGeKTUB TEe3NUrn ve —y3rapmac; >XWUCM 6unaH
MyHanTMpyBuM opacupa CupravHWAarn WuKanaHuw KosgduuveHTn / ra

TeHT.
g t

~~Z~ b
XaBo6: T = T. bW -4 _ o4 byHAa

filj= w+ g(sina+ /cosa), TA— XUCMHWUHI 6GOLINAHTMY Maccacw.
45.29. OrupnHrn Q 6ynraH aspocTaT BepTMKan O6yiinab 6anaHara

KyTapunagnm Ba epfa YpPOpAvMK TypraH apuoHHM Yy3u 6unaH TopTub6 60-

pagu. AspccTaTra KytapyBuuM Kyd P, OrMpamk Kyuu Ba Te3nIMK KBajpa-

TWra nponopunoHan 6ynraH R = — 3X2 XapWwuamnk Ky4n TabCup Xunagu.
ApPXOH Y3YHANK OGUPAUTUHWUHE OpUPAUTU Y. A3PQCTATHUHT XapakaT TeHr-
namacu Ty3WSICUH.

Pg PiAY-v
Q+ yx Q+ yx

YKaBob: X - !
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45.30. ONAMHIN MacanaHuHr LapTnapura MyBO(pUL, aspoCTaTHUHT KYy-
Tapuau Te3NUrM aHUKNaHCWH. bolwnaHrMy naiTga aspocTar Uysraamac
6ynnb, H 6anaHgnnkga Typagu.

YKaBoG: X2 = Pg N0+ TAOZL + Paly)~
P8+ Y \Q+ ¥X
24 Il Q+ y H,\3+2PB/V .
2Pg + 3y [ VQ+ V¥, Q@+ v
45.31. LLlap waknuparn cys TOMYWCM CyB Oyrnapu 6unaH TyliuMHraH

aTMoctepaja BepTukan Oyinab mactra Tywagau. KoHpeHcauus op”acupja
TOMYH Maccacu YHWHI CUPTW to3ura MponopuuoHan pasuliga opTu6 60-
pagn (NponopuvoHaNuK Ko3MUUMEHTN a). TOMUMHWMHI 6GownaHruy pa-
auycn 10, 6ownaHrny Tesnuru u0, 6ownaHrny 6GanaHgnurn hO. Tomum
Te3nury Ba GanaHANUIMHWMHT BakATa OOMAMK paBMLLAA Y3rapuill LOHYHW
aHUKNaHCUMH ("apakatra 6ynraH LapwuankK “~mcobra ONMHMACKH).

KypcaTtma. dr = adt skaHnuru KypcaTWncuH Ba SIHMU 3PKAW  y3rapyBuu
I ra ,TWICUH.

XKagob6: x = h0+ 2K v

2a r3
v=vn" — £. r_£a!
a3 4a [ r3

b6yHga r= r0+ at.

45.32. Tomuura OrMPAUK KyyudaH Tallkapu, TOMYM KyHAanaHr Ke-
CUMUHWMHI Makcuman tosacura Ba TOMYM Tesnurura nponopumoHan 6yn-
raH Lapwuimk kyum R = — 4 @n r2v (6 — ysrapmac KoauLmeHT) xam
Tabcup uunagn ge6 xmcobnab, ONAUHIM Macana eyvyusiCuH.

1
| -(4a -F3[5) s+ =)
»KaBo6: x = h0— Aro X
30 - 2a 4a-\- 3p
(3p-j-22) — — @B+ 2a)
« a —rr ,
2a(4a+3p)
(4a+33) —<a+P)
V= gr gro (a+P)
4a+ 33 4a  3p

6y epga r=r0+ at.

45.33. KonTok uunub ypanraH 6up XXUHCAM OruMp 3aHXUP TFOPU30H-
Tan CTONHUHI 4eTuia étagu, 6yHaa gactnab 3aHXUPHUHE 6up xan’acu
Kysranamac xonja ctonfgaH ocunub Tywmb Typagu. X Y~HU BepTuKan
6yiinab nactra MyHanTupu6 Ba 6owwnaHruy natga x0= 0 Ba x0 = 0 peb
ncobnab, 3aHXUPHUHT “~apakaTH aHUKAaHCUH.

XKaBo6: x = g t26.

45.34. 3aHxup yporauy “onga epha Typagu, YHWUHT 6Mp yunm ropu-
30HT 6unaH a 6ypyaK TawKWA KWAyBYM ¥Mma Hyn yyacTkacupa TypraH
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BaroHeTKara MaxkamsiaHraH. 3aHXXMPHUHT epra MwXanaHuw KoagguumneHTa
/. 3aHXMWP Y3YHAWK GUPAUTMHWUHT OTMPAUTU Yy, BaroHeTka orupauru P,
BarOHeTKAHWHI GOWMNAaHIMY naiTaarn Te3nurn v0 ra TeHr. BaroHeTKaHuHr
UCTaraH naiTharm Te3NUIW aHWYraHCUH Ba YHWUHT TyxTab "ONUWH Y4yH
KaHfaln 3apypwil WwapT O6ynuMwy Kepaknuru TOMWUCKH.

KaB06: g —VOZ-\— -'sifr?a ' 1 P2 gxsina +
2 2(P—yx)2 3y (P+yx?A
fPog fo P Jcosa -1l xcos a.
6V P+ yx)2

/>tga wapT GaxapuiraHuha BaroHeTKa TyXTawy MyMKUH.
45.35. T Maccanum mMoaauin Hy.‘Ta Xysraamac Mapkasra HblOTOHHUHT
GYyTYH onaM TOPTMWWLW (BHYHWMra MyBO(M” TOpTMNagM. MapKasHUHI Mae-
o M
cacuM BakKT yTraH caiiH M — -—--- 5— uM3MKAM KOHYHra MyBoduL ys3ra-
1 at
pagu. HyKTa XapakaTW aHLUYraHCMH.
X y

e MyHocabaTnap éppamuia fAekaps

K catma. £=
yp 1-f at 1-j-at

1
KoopAMHaTaflapuiaH SHrM KOOpAMHATANapra, WYHUHIAeK T = T oenTvpuran
a(l + a
BakAra YTWUITVH.

d2E
XaBo6: £, ] KOOpAwWHaTanapAaru xapakaT TeHrnamanapw d—T—2+

—f —q, £-1 f~23 =0, p= 1/g2-fi]2 kypunuwpga 6ynagu,
p2 dx2 p2

AbHW ynap Maccanapy ysrapmac OynraH ofatgarv TeHrnamanap Kaéu

6ynagn. LUyHWHr yuyH £ Ba r| y3rapyBuunapgary 6owniaHrny waptnapra

Napab annunTuk, napabonuk Exku runepbonuk opbuTtanap OyaMwn Mywm-

KUH (/ — TOPTULLMLL AOUMWIACK).

45.36. 'vpockon poTopura 3apyp 6ynraH ainnaHuwinap COHWHW Te3rnHa
bepvl y4yH peakTus wuwra Tywupub toboprud “ynnaHunagu. Petopgaru
XUCMra ymymuiA maccac T4 6ynraH mopox Luallkanapy XoinawTupunaau,
YNapHUHT EHUL MaxCyfnoTh Maxcyc comnnonap opanu ynoTmpub- Triuna-
Hagu. Tlopox wWallkanapuHu poTop aiinaHnw yBuaaH I Macodanappa yp-
HaWraH MOAAWiA Hy~Tanap Ae6 b"abyn KWAWHCMH. EHWW  Maxcynotnapu
oumn5 unKULW 3PPeKTUB TEINMMIMHUHT YPUHMA TallKWUA 3TYBUUCK Ve —Yy3rap-
Mac. bup cekyHAga EHyBUM MOPOX MacCaCUMWHI yMyMUiA capduHu ¢ ra
TEHI Xucobnab, potopra M ra TeHr ysrapmMac "aplwuivK MOMEHTU Tab-
CVpP UWAca, MOPOXHUHT &HNG GyNWIL ManTura Tyrpy KenaguraH POTOPHUHT
03 aiinaHuwW Oypyak Te3NUrM aHwyraHcuH. PoTtop pagumycn R ralTedr.
bownaHrny naiAtga poTop TWUHY TypraH.

)Wasoﬁ: 0= —PQ--Z-'-TM-Iﬁ—:O, 6(7 epaa 1= /ipi-f tnor Y fP—pOTop-
ra2q p
HWHT aiinaHuw yuura HucbaTaH MHepUMsi MOMEHTMU.

45.37. Arap poTopra 6ypyak Te3/IMKKa nponopuuoHan ¢ — nponop-
LMOHaNNK KO3P(MUUMEHTN) NaplUnAnK MOMEHTU TabCcup “unaétraH 6ynca,
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ONAMHTN MacanaHWHr 6epunaraHnapura acocaH po- oa3
TOPHUHT Mopox &Hn6 bGynraHgaH KenuHrm 6yp- T
Yyak Te3UrM aHWKNaHCUH.
Rveq 1 b Nn-6acx. 8,\
XKaBo6: = - I'FFDOELMH
]

45.38. Kyn 6oc™unu pakeTta oiigann ok
Ba 6ocuuuynapgaH wbopat. [Jap 6up 60CKMY
ékunrucn  E8Hn6 OGynraHuMgaH KelnH KOHCTPYK- —
LUMSHUHT KoNraH KucmumgaH axpanagu. Cy6pa- 2-ficcv
KeTa feiunraHuga, wwnaérraH 60ckny 6unaH " oc
XaMma wuwnamaétraHnapun Ba (hoingann HOKHWUHT
yaBuii 6upnurn  TylwyHunagu, 6yHga doriganu
IOK Ba CcybpakeTaHWHI “aMma wuwnamaérraH 45.38-macanara
6ocvunapu 6GepunraH cybpaketa YuyH «doit-
Janu 1oK» 6ynagunap, AbHM  Xap 6up paketa 6up 6ocMunn paketa
Kabu “apanagu. Pacmpa cy6pakeTanap Ba 60CM4YnapHWHT HOMepnapu
KypcaTunraH.

doiganu KHUHT OTUPAUTN — ¢, | — HOMepan 60CKUY B MATUCUHWUHT
ormpanrn — Pi, i — B60CKUYHMHT Lypy” (EKunrueus) ormpanrn—AQi, i—cy6-
pakeTaHUHr Tynu”™ orupnurn— Gi 6yncuH. [Hap 6up cybpakeTa YyuyH

r . .
‘ oi~Pi
LIMONKOBCKMIA COHMHM Ba Xap 6up 6OCKMY Y4YyH KOHCTPYKTWMB XapakTe-
prucTUKa (60CKNYHMHT TN OTUPAUTMHU YHUHT Wy ormpaurnra Hucbatm)
Q + pi

i = — 0:

HU KUpPWUTWO, XaMMa pakeTaHUHr Tynu” cTapT ongu ormpauru, k—cy6-
pakeTaHWHT orupauru, k— 60CKuY EMMATUCUHUHT orupaurun, k — 6oc™nu-
HUHT LYypYyL, OTMPAWUrYA aHWKNaHCUH.

Ky pcaTma. MacanaHu eunwga i — cybpakeTaHVHr ai — «Hucbuii ormpnmrn,
AbHW cybpakeTa 6OLUMAHTNY OPUP/MIVHUHT YHUHT (hoiifjann toKura HucbaTu: ocf =
= 0,/02a, = G2/G3........ a,, = Gnlq KUpUTWUICKH.

YKago6: =qJr, " — rb| T S-

i=k
Pg= H G~ QC ) (thepTpert dopmynanapm).
Z pR—
45.39. MKk 6oc™munu paketa q= 1 kH doitgann tokka v = 6000

M/C Te3NnuK Gepuwy MymkannaHraH. bockuunapgaH rasnap oumb 4Yuku-
WWHUHT 3(heKTUB Te3nuknapnm 6up xun 6ynnb re = 2400 m/c ra TeHr.
BvpvHUM Ba WKKMHYM OGOCKMUNAPHUNT KOHCTPYKTUB XapaKTepucTukanapu
Moc paBuwga = 4, s2= 5 ra TeHr (45.38- macanara uapaHr). EpHuUHT
TOPTMILMIL KyYMHM Ba aTMoctepa KapwuanrmHu xucobra onmai, 6upuHun
Ba WMKKMHYM cybpakeTanap yuyyH LIMONKOBCKWIA COHM KaH4a GynraHfpa pa-
KETAHWHI CTapT onguparn orupaurn G, 3aHr Knyvk “unilmatra ara 0y-
NULWW  TOMUICUH.
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»KaBob6: zx— 3,12; z2= 3,91; Gt= 152 kH.

45.40. O naunrw MaCanaHWHr LapTnapugaH GoliganaHnb, xap 6up
60CKMY  YUYyH EKWNTHWUHI OTMPAUIA Ba KYPYK OFUPAWMK aHUKIaHCUH.

KypcaTma. 45.38-macanara 6epunraH >aBoGHUHI chopMynanapugaH oiiga-
JNTAHWNCUH.

Xago6: J1 = 100,4 kH; P2= 10,5 kH; Q, = 33,5 kH; Q2=2,6 kH.

45.41. TypT 6oc™Munu paketa TypTTa pakeTagaH ubopaT. Xamma
pakeTanapHWHI KOHCTPYKTUB XapakTepucTukanapum s Ba 3((eKTnB Tes-
nuKnapu ve 6up xun Ba s = 4,7, ve= 2,4 km/c ra TeHr. Paketa 10 kH
tokka v = 9000 m/c Te3nuk OGepulin YYyH YHWUHT CTapT OAAW OTrMpAUrK
NaHpalk 6ynuwmn Kepak? (45.38-macanara 6epuaraH »aBOOGHMHI (opMy-
nanapugaH oinganaHuncuH).

XaBo6: 3720 kH.

XIBOB

AHANTNTUK MEXAHWKA
46-8. MyMKWH 6ynraH Ky4duwnap nApuHLUNN

46.1 Q ok OA = 0,6 ™ y3yHAuMkaarn facta 6unaH xapakatra Kefn-
TMpUnaguraH JoMkpat épgamupa Kytapunagu. [acTaHWHT yuura yHra
TMK 6ynraH P=160 H Kyy uyiunrad. [OMKpaT BWHTUHMHI pajamu
h = 12 mm 6ynca, Q K OrMPANK KYYUHUHT MUKAOPU aHUKIAHCUH.

XaBo6: Q= 52,2 kH.

46.2. Tupcakny MNPeccHUHr MaxoBuk4yacura M annaHTUpyBYM MOMEHT
Tabcup “Mnagu, MaxoBMKYa YUWHUHT yunapuga ANapama-kapwiu TOMOHra
MyHanraH h kagamnu BWHT u3napu 6op, 6y YK MKKUTa ralikagaH yTaau;
ralikanap TOMOHMapy a 6ynraH CTEPXEHAN POMOHWMHI WKKW yuura Liap-
HUP 6unaH BMPUKTUPWUATAH; POMOHMHI HOKOPUTH Y4 Kysranamac uunmné
MaxKamnaHraH, nacTkM y4yu 3ca MPECCHUHI FOPU3OHTaN nautacura 6upuk-
TupunraH. Pom6 yumgarn 6ypyak 2a ra TeHr OynraHga, MNPecCHWUHr
AucmnaguraH XucMmra KypcataguraH 60cMM Kyuum P aHMKNaHCWH.

XaBo6: P=n ctga.

46.1- macanara 46.2- macanara
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46.3- macanara 46.4- macanara

46.3. MoHann npeccra KyhunraH P Ba O Ky4ynap opacugaru MyHO-
cabaT aHWYyraHcuH. P Kyy pjactaHUHr yuura KyiunradH 6ynub, BUHT Ba
facTa ykura nepneHAnKynap WyHanrad. Jlacta Y3yHAUrM a, BWHT pa-
famu /; ra TeHr. loHa yumgarn 6ypyak a ra TeHr.

2 J1a
>a

XK : =P
aBob: Q (2

4-34. Pacmja HaMyHanapHWHr  4YysWAUWWHW CUHalgWraH MallvHa
cXemacu TacBupnaHraH. Arap Q 10K épaamupa mallvHa LWyHgain myBo3a-
HaTnawTupunrad 6yncaku, 6yHga K HamyHaga 3ypu™vw 6ynmaraHuga
XaMMa puyarnap ropusoHtan TypaguraH 6ynca, K HamyHagarm X 3ypu-
umw f-unan M maccanum P tOKAaH YHUHT HoMb xonat O HyKTarava
bynraH x macoda opacugary mMyHccabaT aHUKNaHCMH. W /2 Ba e Maco-
thanap 6epwnrax.

XKagob6: X = MgXJI
eL
46.5. Pacmpaa KypcaTuiaraH puyariap cuctemacu 6unaH GupUKTMpUI-
raH 4 Ba L toknap MyBo3aHaTga tyPagn. Hrap 1—=ON = L
5EC o 6epunraH 6ynca, HOKMApPHUHT Maccanapu opacuparm MyHoca6aT
aHVKNaHCKH.
"Kaeob: ML= — . — -— MK = — MK.
AC OM DF 300
%
X
CB
L

46.5- macanara 46.6- macanara
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46.6. Pacmfja TacBupnaHraH puuyarny npeccga A HaMyHaHW CUKYBYH
Q KYYHMHI MLWYKOPU aHuKnaHcuH. bepunaraH: ~=100 H, a= 60 cwm,
6=10 cm, c= 60 cm, d = 20 cm.

XKaBo6: Q= 1800 H.

46.7. Tapo3u nnaTgopmacuHMHIr F Hyutacmpa maccach M 6ynraH oK
Typagn. Y3yHnuknap: AB = a\ BC = b\ CD = ¢; IK = d; nnatdopma-
HUHF y3yHnurn EG = L. b, ¢, d Ba | y3yHnuknap opacugaru LIyHAai
MyHocabaT aHLWYTHCUHKK, ByHAa M 10K naaThopMaHuHr Maiick HykTacu-
fJa TypMacuH, TOWHMWHI T Maccacu 6unaH MyBO3aHaTnawlaguraH OyncuH

Ba WYy X,0nga TOW MaccaCh T TOMWUICUH.

b+ ¢ | b
YKago6: T = ;M-

48.8. Jnnuncorpad MexaHW3MUHWUHI A nonsyHnra P Ky4 KyliunaraH;
6y Ky4 NON3YHHWHI KyHantupyBuucu 6yiinaé OC KpuBOLIMAHWMHT O aii-
naHuWw y”~m TomoHura iyHanraH. OC kpuBowwn B NOA3YHHWHI liyHan-
TUpyBUMCK GunaH ¢ Gypyak ”~ocun uunraHga, MexaHusm Myso3aHaTda 6y-
amwn yyyH OC Kpusowwnra “aHfaid annaHTMpyBuM MOMEHT Kyuwl Ke-
pak? MexaHu3M ropusoHTan Tekucnmkaa ypHawrad sa OC= AC = CB = |

XaBob6: M = 2P Icosd.

46.9. Monucnact Kysranmac A 610K Ba N Ta Ky3sranyBuu 6noknap-
fJaH nbopaT. MyBo3aHaT “onatmga KyTapunaétraH M Maccanm HKHWUHT
Ky3ranmac A 6/10K4aH YMKKaH apK,0H yuura KynunraH P Kyura Huc6aTu

LaHgan 6ynuniim aHMKMaHCUH.
y!iiiinim XKascb6. Mg/P 2
Ta" 46.10. Kynuca wmexaHusmuga OC KpmBOLUMM TFOPU3OH-
Tan O yk aTpodmpa TebpaHraHuga A nonsyH OC KpuBo-
wun 6yiinab cumknb, AB cTepKeHHM xapakaTra KenTupa-
P an; AB cTepxeHb BepTuKan K iyHanTupyBuMnapga xa-
pakat kunagn. OC — R, OK = | oGepuaraH. AB cTep-
XeHb 0Oyiinab touopura iM\HanraH P KyyHu MyBO3aHaTiaLl
yuyH, C HykTtaga OC kpuBowwunra TUK Kuamb uaHgain Q
Kyy yiinw Kepak?

Xago6: Q= — ——-—-.
46.9-macanara R cos2p
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46.10- macanara 46.11- macanara

46.11. Mx maccanm K Kynak, BepTWKan MyHanTMpyBYMnap uvunga
5'pHawran M2 maccanm AB CTepXXeHHW TyTraH Xosnga, Cunnm”™ ropusoH-
Tan TEeKUCAUK YCTuAa MyBo3aHaTfa Typaau. K Kynakka ropusoHTan iy-
Hanuwaa yHr TOMOHra Mapab KyiunraH F Kyd Tabcupuga cuctemMa My-
BO3aHaTAa Typaau. KynakHWHT EH CUpPTM TOpPU3OHT 6GunaH a 6Gypyak Xo-
cun KanraH 6ynca, F KyYHWHT MUKAOPW aHWKNAHCUH. Arap ropusoHTan
TEKUCANK Tragup-6yayp 6ynub, K Kynak acocu 6wunaH TEKUCAWK opacuia
CMpraHuwgarn UwKanaHuw KospguumeHtn / ra TeHr 6ynca, F Ky4 Ka-
Oyn unwmwyM MyMKUH 6ynraH uUuiAmatiap coxacu TOMU/ICKH.

XaBo6: 1) F = M2g tga,

2) M2gtga — f(Mi + M2 g"F < M2g tga+fiMi+MJg.

46.12. Maccacu M x, paguycn R 6ynraH K povpaBuili Kynak ragup-
6yayp ropusoHTan Tekucnukga Typubau. Y BepTuKan WyHanTupysuuga
XonnawraH M2 maccanm AB cTep)XeHHWHr A yuura ypuHagu. Kynakka
uyinnraH, ropusoHTan Gyinab yHr TOMOHra WMyHanraH F kyu Tabcupupa
cuctema MyBoO3aHaTaa Typagu. byHgpa MA — h. Arap KynakHWHT ropu-
BOHTA/ TEKUCAMKAA CUpraHuwWwmaarn wuwxanaHuw koagpduumeHtn f ra
TeHr 6ynca, F Ky4YHuWHr w6yn ~mnaguraH "“niimatnapu coxacu TOMNwI-

CUH.

. ~VRz—h* y R2—h*
Xaeo6: ho - v o1 C h MZ
+ f(Mx+ M2g. K

46.13. Paem Tekucnurura TUK OynraH xysraamac O ropusoHTan
5'k,ka NJj mMaccanm A [govpaBuMiA 3KCLEHTPUK YypHaTuAraH. OKCLEHTPUK

46.12- macanara
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46.14- macanara 46.15- macanara 46.16- macanara

BEPTMKan MyHantupysuucu 6ynraH M 2 maccanu B pamaHum ywnab Typagu.
MwxanaHuw xucobra oNMHMacuH. JKcueHTpucuteTry OC = a. Moganii
CUCTEMAHUHT MyBO3aHaT Xxonatuga OC  3KCLEeHTPUCUTET TrOpM30HTaN
6unaH A 6ypyak Xocun ~unca, IKCLUEHTPUKKa XylimaraH TO MOMEHTHUHP
KaTTainrn TOMW/ICKH.

Xago6: T0= (Mr+ M2gacosa.

46.14. [OomkpaT mexaHusmuga ysyHnuru R 6ynraH A pgacta aiinaH-
TupunraHga 1, 2, 3, 4 Ba 5 TUWAN rungupaknap xam ainaHa éownanigu,
6y rungumpaknap AOMKPaTHUHI TUWAM B peilkacMHM xaPakaTra KenTu-
pagu. JomkpaT MmyBo3aHaT xonatga 6ynraHupga C nanna 4,8 kH 6ocum
Xocun XWAnUWK YYyH, LacTaHWHI y4yura yHra TUK Xuaumb kaHpain P kyd
Xyhnw kepak? Tuwnu ruagumpaknap paguycnapy teruwaunuya i\ — 3 cwm,
rr= 12 cm, r3= 4 cm, 4= 16 cm, rb= 3 cM ra, pacra paguycu

= 18 cMm ra TeHr.

XKago6: P = Q = 50 H.

r2rt R

43.15. OuddepeHunan uurmpu”™ y3yHnurm R 6ynraH C pgacta 6unaH
alinaHTMpunaguraH, mMaxkam Xunumé 6up-oupura OUPUKTUPUATAH WKKKTA
A Ba B BannapgaH mb6opaT. Maccacn M 6ynraH kyTapunaguraH D ik
apxoH ypanraH xY3panYBuum E 6nokka MaxkamnaHraH. C pacTta aiinaH-
raHumga apxXOHHWHI Yan yuu r, paguycnm A BangaH 4vyBanagu, YHr yuu
aca r2 paguycnn B Banra ypanagn (r2>r1. Arap M = 720 kr, r, =
= 10 cm, r2= 12 cm Ba R = 60 cm 6ynca, D tKHM MyBO3aHaT/aLl-
TUPULWI YYYH fJacTta yuura YyHra Tk xunmb Aavgan P kyy xyhuw
Kepak?

XXaeo6: P= Mg' = 118 H.
2R

46.16. ABCD aHTunapannenorpamm mexaHusmmnga AB, CD Ba BC
3BeHoNap B Ba C UMAMHAPWK LiapHWpnap BocuTacuga GUpMKTUMpUAraH,*A
Ba D UMAMHAPWK LWapHupnap 6unaH 3ca AD XysraMac CTepXXeHra
MaxkamniaHradH. CD 3BeHOHUHr C wapHupura ropusoHtan Fc kyuy X¥*
WnnraH. MexaHu3m pacMja KypcatunraH x°natfa MyBo3aHaTga TypraH
6ynca, AB 3BEHOHWHI B wWwapHupura TUK Xununé xywnnraH VB KYYHUHT
MUXZoOpU aHuxnaHcuH. bepunraH: AD = BC, AB = CD, ~ ABC =»
= Z. ADC = 90°, ~ DCB = 30°.

XKaeob: Fb — 2 Fc.
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46.17- macanara 46.18- macanara

46.17. OAB «kpuBOWMUN-NON3YyH MexaHW3Mn AB WwaTyHWHUHT ypTa-
cugarn C Hy~Taja UMAUHAPUK wapHup 6unaH CD cTepxeHra 6ornaH-
raH. CD Ba DE cTtepxeHnap y3apo D umnvHApuK LWapHUp BOcuTacuga
6upuKTUpUNraH. MexaHU3MHWHI pacMia TacBupfiaHraH MyBO3aHaT “onatu
yuyH OA Ba DE cTepxeHnapra MoOC paBuwfa neprneHanKkynap K;uamb
KyiinnraH Fa Ba FD Kyunap wMuwyropnapy opacugarn myHocabaT anuk-
naHcuH. bepunrad: "D CB = 150°, CDE = 90°.

XaBo6: Fd= 4Fa.

46.18. TpamBali BarOHWHUHI Konofgka — 6aHaaxnu Topmc3n B Ba C
lapHupnap BocuTacupa 6upukTupunraH yyta AB, BC Ba CD TOpTKWY-
napgaH mbopat. lopusoHTan V Kyy Tabcupuga AB Ba CD TopTKuunapra
6upukTmpunraH K Ba L TOpMO3 KofoAkanapu puagupaknapra kKucunagn.
KonogkanapHuHr pwungupaknapra kypcataguraH Nk Ba NL 6¢ccum Kyu-
napy aHWKNaHCWUH. Ynyamnap pacMmia KypcaTunraH. BaroH TWHY Ty-
pnéan.

XaBo6: NK=F ~ -, NL=F—MA.
b b d

46.19. Pacmpga TpamBail BarOHWHWHI KOMOAKa-6aHAaXNIM  TOPMO3W
CXemacu TacBUpnaHraH. a, b Ba Cc y3yHAMknap opacuja LWyHAal MyHO-
cabaT aHWyraHcMHKM, yHAa A Ba B konogkanap F Kyuy Tabcupupa C
Ba D rungumpaknapuuHr GaHgaxnapura 6up xun mMu”gopaaru  Kyunap
6vnaH “McuncuH. LyHUHraek, 6y KYYHWHT KaTTanurm “am TOMWICKH.
Funanpaknap Kysranmac fe6 XWcoGMaHCUH.

XKaBob6: - = £+1+£ gq = F

b c 2b

46.20. Maccacm M 6ynraH tOK 6unaH ropus3oHTra a Ba p 6ypuvak-

nap octuMaa orraH TeKMCAMKNapAa MyBo3aHaT xonaTuga ywnaé Typuna-
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Tw M w n! 60kH
30K

a a a 2a 2a
46.22- macanara

auraH Mx Ba M2 tOKNapHUHI Maccanapyu TonuiacuH. Mr Ba Mr maccanu
toknap Mx maccanu tokgaH 6ownaHnb, ropusoHTan yrja ypHaTunarad
xysranmac Or 6nok opanu ytu6, “ysranyBum O 610Kka Ba KeinH OX
6noK y”™mra ypHatunraH 02 610K op™anm yTnb, M2 maccaim HKKa
60pyBUM TPOCHWMHI yunapura 6ornaHraH. Or Ba 02 6M0KNAPHUHT Y™
YMyMUA. NwixanaHuw, WyHWHrgeK, 6n0knap 6unaH TPOCHMHI Maccacu
ncobra ONMHMAaCUH.

Xagob: Mr= — —-—, M2= ———-—n-- .

2 sin a " 2 sin p

£6.21. Uysunmaiigurad MOHUHE yunapura maccanapu 6up xun A Ba
B toknap 6ornaHraH. Min A 1oKgaH ropu30oHTan TeKUCAWKKa napannen
Aonpga xysranmac C 6MOKHWM aiinaHu6, “y3ranyBum D 610KKa ypanuo,
KeiinH Xxysranmac E 6nokka ypanub yTtaau; Wy epfa WMHUHT UKKUHYY
yunra B ok 6ornadraH. K,ysranysusm D 610K y”“ura maccacu /U 6ynraH
K oK ocunrad. J1 Ba B woknap > uaiicMCMHMHT M X Maccacu Ba A 10K
6unaH ropu3oHTaN TEKUCAWK opacuparn cupraHun6 uwxanaHuw  Kosdgu-
UMeHT / aHuWknaHcuH. KOknap cucTemacu MyBo3aHaTga Typagu. WnHuWHP
maccacu “mcobra OAMHMACUH.

XaBob: Mx= M/2; /= L

46.22. YuTta TasHuYfga TypraH AD uywma 6anka C Hy”Tafa wWapHup
6unaH OMPUKTUPWUAraH UKKMTa 6GankagaH wbopaT. bankara 20 kH, 60
KH Ba 30 kH ra TeHr OynraH BepTMKan Ky4ynap Tabcup “Mnagun. YN4os-
nap pacmga KypcatunraH. A, B Ba D TasHunapfary peakuus Kydnapu
aHUKaHCKH.

>XaBo6: Ra= 10 kH, RB— 105 KkH, Rd= —5 kH.

H.23. D parv TagHY pPeaKUWACUHUHT HOAra TeHr 6ynuWwu  yuyH
ONAuHIM Macanafa AD 6ankaHUMHT BD yuacTkacura LUyAnanwm kepak
OynraH alnaHTUpPyBYM MOMEHT MUKAOPWU aHUKMAHCUH.

XKago6: M = 20a kH ¢ wm.

46.24. Wkknuta N Ba C TasH4ynapga €TyBum AE Kywma 6anka B Ba
D Hy~Tanapga wapHupnap 6unaH 6upnawTupunrad yyta AB, BD Ba
DE 6ankanappaH ubopar. DE 6anka E kecumpa fesopra LUACTUPUATaAH.
E kecumparn peakums KyUYMHWHT BepPTUKan Ty3YBUMCKU aHLUIYTaHCWH.
Bankanapra TypTTa y3apo TeHr BepTukan P Kyunap xyWiunraH. Ynuos-
nap pacmga KypcaTuiraH.

>XaBo6: R = 0,5 P.

6.5, Ongunrn macanaga KypunraH DE 6ankaHUHT [eBOpra KuCTu-
punraH yumja BYXYAra KenyBuM XYPTHUHI FMe MOMEHTW aHLyraHCuH.

XaBo6: TE — 0.
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46.26- macanara

46.26. AB Ba BD 6ankanap ys3-
apo B umanHApuK wapHup 6unaH 6u-
pukTupunradH. AB ropusoHTan 6anka
A Kecumpa BepTMKan fesopra “uc-

TUpUAraH. E CWAMKK; yYiuMKKa TasHWG

TypyBun BD 6anka BepTukan GunaH

a 6ypuak xocun KpnagH- BD 6anka

byrinab F Kydy Tabcup xunagn. A

Kecumgarn 6ornaHull peakuUACUHUHT

ropu3oHTan Ty3yBUMCM aHUKNaHCWH. bankanap Maccacum Xxucobra OJiMH-
MacWH.

XKaBob6: Rax = F sina.

46.27. WNkkuta ropusoHTan AB Ba BD 6ankanap B unaMHApuK wwapHup
6unaH 6upukTupunrad. D TasHY rungumpakdanap yctuga Typagu, A Kecum-
Ja aca 6anka gesopra xuctmpunrad. BD 6ankaHuHr K HyuTacura ropusoHT
6unaH a 6ypuyak xocun xunyBuum F TynnaHraH Kyd Kyuunarad. Yndosnap
pacmfa KypcatunraH. A kKecumparu 60rnaHuW peakuus KyunapuHUHT
TalKun aTyBumnapu Ba Oy Kecumpa BYXYAra KenyBuu /n., — peakTuB
MOMEHTWU aHWKNaHCUH. bankanap maccacu xucobra ONMHMACUH.

XKaBob6: Rax= Fcosa, » y=-"jpsina, mp = Fasina.

46.28. Temup iyn KpaHu 6up-6mpngaH MmabayM opasiija onnawraH
ropusoHTan WKKUTa Mypakkab 6afnkara ypHaTuaraH pefbcnap yctuga Ty-
pagn. Mypakkab 6ankaHWHI xap 6upu y3apo LapHuWpnap 6unaH 6GUPUK-
TvpunraH yuyta 6ankagaH mbopat. KpaH P = 30 KH OKHM KyTapagu*
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KpaHHUHT orupanrn Q= 160 kH. KpaHHUHT

\p pacMga KypcatuaraH ”~onatmga A KucTupma
60rnaHnLW peakTuB XYMHTUHUHT MOMEHTU aHUK;-
JTAHCWH.

XXagob6: Mg = —1 (1,95Q+ 3,60P) =

—a— 210 kH.wm.

48.29. MnathopmaHUHr Kapkacu I Wwaknum-
fjarn pamanapfaH TysunraH. Pama kucmnapu C
lwapHup 6unaH 6ornaHraH. PamanapHUHr roBo-

T py yuum GeTOH [eBopra KWUCTUPUG MaxKam/aH-
raH, UyiAW yun KysranyBuum UWIMHAPWK LLap-
46.29- macanara HUpra TasHagu. Px Ba P2 Kyunap TabCcupwiaH

pama KWUCTUpHArau A Hyb;Tagaru peakumss Ky-
UMHUHT BEPTUKaN TY3YBUMCKU aHUKNAHCUH.

XKagob: Yp = Prl.P2 ../ .

46.30. Nkknta BC Ba CD 6ankanap C HyKTaga LapHMpau 6o0rnaH-
raH, A Kecummpga nonra “~o”mnraH AB BepTuKan ycTyHra B umnnHapuk
WwapHup 6unaH 6upukTUpUAnG, D LMAMHAPWUK LapHUMp BOcMTacuia nonra
6ornaHraH. bankanapra ropusoHtan P x Ba P2 Kyunap KyiiuaraH. A Ke-
cumaarn peakums KYUYUHUHT TOPU3OHTAN Ty3yBUMCU aHUKNaHCUH. YnN-
yoBnap pacmfa KypcaTtusrad.

XaBob6: R = Px+ y Pr.

46.31. OnguHru macanaga kypunran AB yeryn kokmaran A kecum-
Jaru peakTuB XY(QTHUHT TA MOMEHTU aHWKNAHCUH.

Xaso 6: TA= (/\ + P2h.

46.32. Nkknta | Ba Il depmanap y3apo D wapHup 6wunaH 6ornaHm6,
Il Ba IV cTepxeHnap 6unaH C wapHMp BOcMTacuga epra OGUPUKTMPUN-
raH; tepmanap J1 Ba B HykTanapga rantaknapra TasHu6 Typagu. | depma
A TasHugaH a Mmacodafa KyhunraH BepTukan P Kyuy 6unaH rOKnaHrad.
B rantakHWHr peakumscy TOMW/ICKH.

Kypcatma. Assan | Ba Il depmanapHuHr CX Ba C2 Te3IMKnap OHWin Map-
Kasnapu aHu”nab6 ONMHCWH.

XXaso6: RB= PFDZ] ,0y epga b 6unaH Rb peakumsi KyUUMHWHT

P2

46.30- macanara
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C2 mapkasra HucbaTaH efnkacu 6enrmnaHraH. Rb peakuus Kyunm B ran-
TaKHWUHT CUpraHuw TeKUCNMUrura nepneHaukynap 6ynu6, yangaH YHrra
Napab, mactra TOMOH iyHanraH.

47-8. [ANHaMWKaHWHT yMyMuiA TeHrnamacu

47.1. }@ap 6upuHUMHT maccac M 6ynraH yyta K Kyumac A 670K
opuanu yTKasuaraH 4ysunimac un 6unaH 6ornaHraH. Wkkuta kK cuanu?
ropu3oHTan TeKMCNUKAa 8Tafu, YUMHUYM 10K 3ca BepTuKan uunmb ccun-
raH. CWUCTEMaHUHT Te3NMaHWIUM Ba MWMHUHT ab Kupumugaru TOPTUAMLL
Kyus aHWKNaHcuH. Mnnap Ba 6/I0KHUHI Maccanapu xucobra OAMHMACUH.

. A 5

XXaBo6: w — 09 T gvém

47.2. ONguHrU MacanaHu GMOKHUHI MaccacuHuM xucobra onmb evun-
CvH; OyHAa lOKnap xapakaTnaHraHmga A 610K Xxysraamac y” arpoduja
alinaHagu fe6 Xuco6naHCUH. BNOKHWHT — AXAUT 6GUP KUHCAU  LUCKHUHT
mMaccac 2 M ra TeHr.

XXagob:w=—¢g, T= —Mg.
4g 4 g

47.3. Maccanapn Mr Ba /2 6ynraH toknap 4ysuamainguraH WKKATa
3nacTUK mnra ocmb KyinmaraH; wnnap pacmga KypcaTuaraHgek, ymymuii
yBAa YypHaTuaraH “ampga paguycnapu ri Ba r2 6ynraH 6apabaHnapra ypasn-
raH. HOknap OrMpaMK KyuynapuvHUHI TabCupuga XapakaTnaHagu. bapa-
6aHNapHWHI Ba WMMAPHWHI MaccanapuHn Xucobra onimMail, 6apabaHnapHWUHT
OypyakK Te3NaHWULIN € aHWUK/TaHCUH.

XaBob6: E= ¢
IR i\+ M tr\

47.4. OnguHrM MacanaHuWHr WwapTnapura Kapab 6ypyak Te3naHuLWK
e Xamfa unnapHuHr Ty Ba 2 TOPTUAMLL Kyunapu aHuWKNaHcuH; "yiinaa-
runap 6epunraH: Alj = 20 kr, M2= 34 «r, rr—5 cm, r,,— 10 cowm;
KU4nK 6apabaHHUMHr Maccacu 4 Kr Ba 6apabaHHUHI Maccacu 8 Kr. bapa-
6aHNapHUHI MaccanapuH YNapHUHT YCTKK to3anapu Oyiinab Tekuc Tapasn-

raH geb xucobnarimma.
XaBo6: e = 49 paag/c2, T5= 246 H, T2= 167 H.

" p.

‘™ML LIJLI;I,TTLUTLLI,.

47.1 - macanara 47.3- macanara 47.5- macanara
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Al= <T>

B

Y7L,

47.6-1 47.7- macanara

47.5. Pacmpa KkypcatunraH 6n0knap cuctemacura maccacu 10 «kp
6ynraH Mr Ba maccacn 8 Kr 6ynraH M2 ok ocunraH. bnoknap wmacca-

CYHM Xucobra onmaid, M 2 HOKHUHI Te3naHULWIM W2 Ba WMHWHT TOPTUAULLIN
T aHWKNaHCUH.

>KaBo6: w,= 2,8 m/c2, T = 56,1 H.

47.6. TOAEMHUKHMHT nacTkm C  wkmeura M aiinaHTMpyBYM  MO-
MeHT KylmaraH. Maccacu M T 6ynraH, wkppura KyTapuayBuM A okHUHP
Te3NaHWWKN aHWUKNaHCUH. B nocaHruHuHr maccacu /M2 ra TeHr, C Ba D
WKMBNAp 3ca paguycyu T Ba Xap KalWCUCMHWMHI Maccacu Msa 6ynraH 6up
XUHCAW uunuHapgaH ubopat. TacMa maccacu ~mcobra ONMHMACUH.

XXagob6: w= M+ W '-M jgr

(Mi -f-M2-f-M3) 1

47.7. HOKNapHU CU/MKUTYBYM MexaHu3Mm — kabectaH Banu AB pacta-
ra KyiunraH M ysrapmac ainnaHTupyBuM MOMEHT 6unaH Xapakatra Ken-
TMpWUNagun; Ban paguycu r ra TeHr. Maccacu T 6ynraH C HOKHUHI Tes-
NaHWLWW aHLWYTaHCUH; KOKHWHT TFOPU30HTan TEKWCAMKKA WLIKanaHuw Koag-
uumeHTn / ra TeHr. KabectaH 6unaH ap”oH maccacu "“ucobra ONMHMACKH.

Magob: w= M=fror

Tr

47.8. OnguvHrun macana kabectaH maccacuMHW “ucobra 01mM6 eynsncuH,
YHWHT alinaHuil y~“ura HucbaTaH MHepuus MOMEHTWU / ra TeHr.

XaBob: w= r"LzfjniA.

I+ 1712

47.9. Maccacn Mt 6ynraH A OK ropusoHTra a 6ypyak octuga op-
raH cuninM™ TeKucnukga nactra Tywwub6, dysunmainguradH un épgamm  6u-
naH M2 wmaccanu, r paguycnum B 6apabaHHu alinaHTupagun. bapabaHHu
6vp XuHcAu fovipaBuii uManHap feb ~mcobnab, YHUHr Oypyak Tes3naHu-
WM aHwyraHcMH. C  GMIOKHUHI  Ba WMHUHI  Maccacl “mcobra OfinH-
MacuH.

XKaBo6: . = — *17 .

r(2Mi+ Mt)

47.10. Opam apaBavara ropusoHtan F KyyHu uyiimé, yHu wutapub
6opaan. Kys3oB Mmaccacu Mx ra TeHr 6ynca, apaBa4a Ky3OBWHWHI Te3na-
HULIN aHWKNAHCWMH; M2— TypTTa pungupak xap OWPWMHWUHT Maccacum  —
rungupaknap paguycuw, /10— toManab uwkanaHuw KosppuumeHTn. Pugn
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OVpaknapHu penbcnap 6yinab cupraHmaii rungupoBYKM SXAUT 6GUP XKMHC-
N gucknap Ae6 XucobnaHcuH.
F—fe(M I+ 4MJg
XKaBob: w =
+ T2

47.11. Maccacn 4, 6ynraH A ranTak Xusd TEKMCAUKAA CUpraHMacfaH
tomanab nactra Tywa 6opub, B 6nokgaH yTkasuaraH dysuamac un op-
jamu 6unaH M2 maccanm C 1OKHW KyTapagu. byHga B 610K y3 Tekuc-
avrura TUK 6ynraH xysranmac O yx aTpodumpa ainaHagu. A rantak
6unaH B 610K mMaccacu Ba paguycu 6up Xun 6ynraH 6up XWHCAW ACU-
paBuii gucknapanp. N\ma TEKUCAUMK FOPU3OHT 6unaH a Oypyak xocun
Xunagn. PanTak YUMHWHT Te3faHULIM aHUXNaHCUH. WINHWHT Maccacu Xu-
cobra ONMHMACUH.

I z Mrsina — M3
Xagob6: w:g .............

47.12.maccanu B 10K, maccacm M2 6ynraH r paguycnn UWANHAPUK
A rantakHW yHra ypanradH vn épgaMmupa Xxgpakatra kentupagu. Pantak
cupraHMacjaH tomanaca Ba tomanawgarn uwxanaHuw KoshduumeHtn /@
ra TeHr 6ynca, B IOKHWHI Te3naHMIUW aHWKNAHCUH. D GMOKHWHI Macca-
cu xucobra ONMHMACUH.

MT-K e
>XaBo6: w= 8

47.13. Maccacn Mr 6ynraH DE cTepxeHb XaP OMPUMHUHI Maccacu
M2 6ynraH yuyta A, B Ba C rantaknap yctuga étagu. CTepXeHra ro-
pu3oHTan 6yiinab yHrra WyHanraH, CTepPXeHb Ba ranTakjapHW Xapakart-
ra kentupyBum F Kyu XxyimnraH. CTepxeHb 6unaH rantaknap opacufa,
WYHWHIAEK, rantaknap 6unaH ropuMsoHTan TEKUCAWK opacuia CUpraHuL
6ynmaingn. DE CTepXeHHWHT Te3faHuly TOMWACWUH. PanTaknapHu 6up
XUHCAN JovpaBuil uuavHapnap Aeb6 XucobnaHcuH.

8F

Xagob: w==m 1+m 2"

47.14. 47.5-macanaga KypunraH 670KnapHuM Xxap OUPUHUHT Maccacu
4 Kr jaH 6ynraH O6up XWHCAW AXAUT AuckKnap xucobnab, WA HKHUHT
Te3/1aHULIN  aHUX/IaHCKH.

»XaBob6: K'a= 0,7 m/c2
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w w w x
n

47.13-macanara 47.15-macanara

47.15. Maccacm Mr 6ynraH A 1K nactra Tywa 6opub, Kyumac D
6nokaaH yTraH, B wkuBra ypanraH, uysunmairguraH un épgamuga C
Ba/IHU TOPU3OHTaN penbC Oyinad cupnaHTMpmali omanaTagu. R paguycnu
B wkmB r pagnycnm C Banra Mapkam LMAMG  ypHaTWAraH; YnapHWUHL
yMyMuii mMaccacm M2 ra TeHr, paem Tekucaurura Tuk 6ynraH O ykga
HucbaTaH WHepuMsi paguych aca p ra TEHr. A HOKHUHI Te3naHuWu To-
nuncuH. VINHWHT Ba GI0OKHUMHI Maccacu >;ucobra OfMHMAcKH.

¥asof: w = %M' Wty
YUL(R-r)* + M2(p*+ ¥
47.16. MapkasgaH Lo4YMa perynatop BepTukan YK, atpopupa co ys3-
rapmac 6ypyak Te3nuk 6unaH ainaHagn. ®adat "ap uailcKm LWapnapHUHT
M wmaccacuHn Ba C MydTaHMHr Mr MaccacuHu “ucobra onm6, OA Ba
OB ~ynnapHWHT BepTuKanfaH opuw 6ypyary aHUKNAHCWH; XaMma cTep-
XKEHNAPHUHT | y3yHAUTM 6up Xun.

XaBob: cosp= " + MM .
M1 CD2

47.17. MapkasgaH “o4ma perynstop co ysrapmac 6ypuyak Te3nukK 6u-
NaH alinaHagu. Perynatop 6ypuyak Te3nuru 6unaH YHWHI CTepXeHnapu-
HWHI BepTMKandaH opuw Oypyary a opacujarm MyHocabaT TOMW/CKH;
maccacm b6ynraH mygTaHn 6ukmMpaurn ¢ 6ynraH nNpyXwuHa nactra Ku-
cub Typagu, a = 0 6ynraHga npyxuHa AgedopmauusnaHMaraH, YHWHT
IOLOPUTM  YUU PErynaTop YKrira Maxkam/iaHraH; LapiapHUHT  maccacu
MT ra TeHr, CTepXeHNapHWHT Y3YHAWTW [/, OCUAUW Yyuu perynstop




YBugaH a Macoaja Typaau; CTepXKeHNapHUHT Ba
MpY>XMHAHUHT  Maccanapu Xmcobra OfMHMACKH.

XKaBo6: 02= W +7)g + 2" (Lzi.cos) t
M2(a-\-1sin a)

47.18. Mapka3gaH LouMa NpYy>XWUHaIM perynarop
xap OuMpuHUHTr maccach M 6ynraH, perynatop LUMNWH-
fenura  MaxkamnaHraH CWAIuK; rOpuU3oHTan cTep-
XeHra ypHatunraH A Ba B ok, maccacu Mr 6yn-
raH C mygTa, | y3yHnmkgaryn TOopT MY Ba HOKNapHU
alnaHuWw  yuura umcub TypyBUM  NpyXuHanapgaH
noopaT; TOPTKMY LUapHUpnapAaH LWNuMHLeN y”urada
6ynraH macoa e ra TeHr; Cs— NPY>XWHaNapHUHI 6u-
KMPAMK KO3MULUMEHTU. PerynaTopHUHE ounnmw 6byp-
yarm a ra MOC KenyBuM Oypyak Te3Mru aHLyraH-
CWH; a9 6ypyakga npyXuHa 3ypuumaraH xonatga
Typagu, 6y epfia a0< a; TOPTKMYHWHI MaccacuM Ba WLIKanaHUW XWcob-
ra ONMHMACUH.

XKaBob: = 1/ m'E£tg” + 2l (sina ~~sin
y 2A1 (e + lsina)

47.19. Perynatopga 6up xun MTrT maccanapra ara OynraH TypTTa
IOK, Y3yHAUTWn 2/ 6ynraH WKKUTa TEHr efKanu puYarHuHr yumpa Typa-
on. Puyarnap perynatop TeKMcAurnga WnuHAenHuHr O yum atpodumja
annaHnWy MyMKUH O6ynu6, wWNUHAeN yuum 6unaH y3rapyBuuM ¢ Oypuyak
Xocun kunagu. WnuHgenHuHr O yumgaH OA = a wmacodaga TypyBun A
HyxTaga y3yHnurn a 6ynraH AB Ba AC puyarnap LwapHupnap 6unaH
6upukTUpUnraH, ynap ys Hasbatuga B sa C Hy” Tanapga y3yHnuru a 6yn-
raH Ba D mydra ypHatunraH BD Ba CD cTepxeHnap 6wunaH TyTaliraH.
B Ba C HyuTtanapga K ypHaTunraH puyarnap Oyina6 cupraHysuu non-
3yHnap 6op. My@TaHuHr Maccacu M,, ra TeHr. Perynatop co ysrapmac
bypyak Te3nuk 6unaH alinaHagn. Perynatop MyBO3aHaT Xxofatra Kenra-
HMaa o Oypuyak 6unaH co Gypuyak Te3nMK opacuga “aHgait 6ornaHuw 6y-
JIMLLM TOMUJICKH.

XaBo6: = 1/ KIZIa2 6ynraHgaruHa perynatop MyBO3aHaT Xo-
J

natra Kenquwu MyMKUH; 6y XonaTtga co 6ypyak Tesnuru ¢ 6ypuakka 6of-
ANl 3mac.

48-8. JlarpaHXHWHr 2-Typ TeHrnamanapu

48.1. MKKMTa Ban opacupaarv aiifnaHma xapakaTHU ys3aTull, TuULInapu

TErMwamMYa r, Ba z2 6ynraH MKKATA TUWAKW TUNAMPAKNap opanu aman-
ra owupunagu, BaINAPHUHT Yynapra YypHaTWUAraH rungupaknapu 6unad
GupraiMkaarn WHepuMsi MOMEHTNapyW MOC paBuLja Ba J2 ra TeHT.
BupuvHuM Banra MT aiinaHTUPyBUM MOMEHT TabCWp 3TCa, YHMHI Xapakar
TeHrnamacu Ty3uncwH, 6ellka Banra sca M2 "apliMAMK MOMEHTW Tab-
cup Kunagu. MoAwuvnHUKNapAary WLKanaHuw Xucobra ONMHMAcWH.
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48.2- macanara 48.3- macanara

XaBo6: (Jx+ izJ2p= Aff —iM2, 6y eppa i = zxz2

48.2. LeHTpudyraHuHr b 6GapabaHn 3D anekTpogsuratens 6unaH
MKKW NOroHanu peaykTop op”anu aiinaHMa XxapakaTtra Kentupunagu.
JNeKTPOABUTaTENHUHT /O WHEpUUs MOMEeHTW, 6apabaHHUHT J2 unHepuus
MOMEHTW, PeAyKTOp Opanuy, Ba/IMHUHI JX WHepuus MOMEHTW, pefyKTop
NOroHaapuHUHI y3aTULL COHMapu /0L Ba |1 12 GepunraH. 3nekTpoaBuraten-
HUHT poTopura M OainaHTupyBUYM MOMEHT Ba “apMAUK Ky4YnapuHUHT M'0
MOMEHTW, PefYKTOPHMHI Banura Ba 6apabaHra moc pasuwga M\ Ba M2

ANapWWAUK KYYNapUHUHT MOMeHTNapu xyhunrad. LeHTpudyra 6apabaHu
annaHUWWHUHT auddepeHumnan TeHrnamacyu TY3UICKH.

XKaso6: (J0J'oi *®2i2 ~r *172i2~b *)d= (MO /MO /10/.2— Afj 2 —
-M .

48.3. INeKTPOMOOBMNHUHT y3aTMacu 30O 3neKTpoABuraTenb Ba y3aTuul
coHn / 6ynraH 6up noroHann peayktopgaH mbopat. J O— anekTpoaBura-
Teflb POTOPUHWMHI  MHEpUUs MOMEHTW, JX— paguycu [ 6ynraH TypTTa
punaupaknapgaH %ep GUPUHWHT MHepuus MOMEHTWU, T — 31eKTpoMobu-
HWHI >XaMu maccac, M — 371eKTpPOABUTaTe/IHUHT aiaHTUPYBYM  MOMEH-
TM, M' — 3anekTpofBuraTefIHWHT Banura TywaguraH KapLuank Kydnapu-
HUHF  MOMeHTW, F — anekTpomobunb “apakaTura 6ynraH “apwunuk
KYUYNapuHWHT WnpuHancy 6ynca, 3MeKTPOMO6MIb  XapaKaTUHWHT - aund-
(hepeHUMan TeHrnaMacu TY3W/ICKH.

XKaeo6: (T+ 4 — + )JX=-1~Mm —p.

| r2 12r2/ ir

48.4. CtabunnawtupyBum y3aTMaHuHr 3D 3nekTpogsuratenun, nona-
™ ¢ 6ypyak 6WnNaH aHWNaHagwWraH alinaHyBuM paMara ypHaTUIraH.
dnekTpofBuratens Banuparn 1-wectepHa Xysrasmac acocra YypHaTus-
raH 2-LecTepHs aTtpoguia tomanangn. Jx— paMmaHuHI 31eKTpoaBuUrartesb
6unaH 6upra wuHepums MoMeHTH, JO— 3aneKTpoABUraTeNb POTOPUHUHT
NHEPLUMSA MOMEHTHU, i12— XY(T WeCTepHANaApHUHT y3aTuiwnap coHu, MO0—
3MeKTPOABUTaTENHUHT aliNaHTMPYBUYM MOMeHTU, M'0— 3neKTpoABUraTenb

Ba/MAary LApLWMWANK KyuJapUHUHT MOMeHTW, M \— pamara XyiunraH

KyunapHWHI pama yK;ura Huc6aTaH MOMEHTU Gy/ca, paMaHUHI XapakaTy
anddepeHuman TeHrnaMacu TY3WICUH,

YKaso6: JJ 1 + % +alg = (MO-M ")( 1+ 112)-M [ .
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48.4- macanara

48.5- macanara 48.6- macanara

48.5. Maccacn Tx Ba y3yHnuru | 6ynraH Tpocra ocuiaraH T Mac-
Canu KOKHUHI XapakaTh aHWKNaHCWUH; TPOC pafuycu a Ba maccacu T2 6yn-
raH 6apabaHra ypanraH; ainaHuW YKW — ropu3oHTan; MWLIKanaHuw Xxu-
cobra onuHmaliign; GapabaH MaccacM YHUHr rapauwim  Oyiinab Tekuc
TapanraH fe6 xwucobnaHagu. BownaHrmy 1= 0 naiitga cucTemMa TUHY
TypraH Ba TPOCHUHI OCUAUG TypraH KUCMUHWHE Y3YyH/IUTW /O ra TeHr.

KypcaTma. BapabaH yn4oBnapy TPOCHUHI OCUAWG TypraH “MCMWUHWUHT Y3yH-
nvrvra HAcbataH Xmcobra  O/IMHMAcKH.

Xapob: x= —— + (10+ —
T\ \Y%
48.6. SANUUMKANK MexaHusmga rx paguycnu aiinaHyByy LLeCTepeHKa

M MOMEHT TabCuMpuaa Ky3raamac LUecTepeHKa YKu aTtpodupa aiinaHysuu
MocaHrMAM KpuBOLLIMMra ypHaTuaraH. KpuBowuMn ainnaHUWKMHUHE  6ypyak
Te3NaHUWIN Ba LUecTepeHKanap 6up-bupura Ternb TypraH HyKTagaru ai-
naHma 3ypuKuW 5 aHMKNaHCUH; LWecTepeHKanap YKW opacugarn macoga
| ra TeHr, MOCaHTUAN KPUBOLWWUMHWHI Y3 ainaHuwW ykura HucbataH uHep-
una momeHTu JO ra TeHr, aiinaHyBuM LLeCTepeHKa maccacM Tb LUecTe-
PEHKAaHUHT Y3 YyKWra HucbataH WMHepuus MOMEHTM J  MILIKanaHuwWw Xu-
cobra ONMHMacWH; LIecTepeHKa Ba MOCAHTWUAWM KPUBOLUWMHWUHI Maccanap
MapKasy KpUBOLUMMHUHI ainaHuw yKB[a étagu.

48.7. MnaHeTap MexaHusmna 1.
YK rungupak Kysranmac; O fi
Tara adnaHtTupyBum M  MOMeH
AnnraH; mexaHu3m rOpU3OHTan
AMKAa  KolnawraH.  Pungupak
Maccanapu T Ba paguycnapu /
raH 6up xungaru 6up >KMHCAW [UCK- 48.7- Macanara
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48.9- macanara 48.10- macanara

nap Ae6 xwmcobnab xamga pgacta MaccaCMHW Xxucobra onmai, [acTaHUHT
Oypuak Te3naHWLWKN aHUKNAHCUH.

>Kaeo06:8, « -——--

48.8. K, K b6eryHnap, cxemacu pacMga KypcatuiaraH ysatma épfga-
MM 6unam fBuraTeNlb BanuAaH XapakaTra Kentupunagu. butta 6eryH-
HUHF Maccacu 3 T, ypTaya paguycu R = 1 M, alinaHuw paguycu r =
= 0,5 M. BeryHHuHr aiinaHul oHuMA yKu rapguw yptacugaru C  Hykr
TafjaH yTagu neb xucobnaimus. [BuratengaH BepTMKan Baara xapakat
y3aTyBUM KOHYCCUMOH y3aTMma ruagupaknapu paguycnapuHuHr Hucbatu
2/3 ra TeHr. beryHHum R paguycnu 6up >XMHCAM AWCK Ae6 3yrcobnait-
MW3 Ba XapakaTnaHyBuYM “aMMma KMEMAPHWHI MaccanapuHu 6eryHnap
maccacura HucbataH “ucobra onmaiimus. [BuraTenb xapakatra Kentu-
puaraHugaH KeinH 10 C yTrady, BepTUKan YKHWHT 6ypuyak Te3nuru
120 ain/MuMH GynuwWIM yYyH ABUraTeNb Banura “aHpain ysrapmac ainiaH-
TUPYBYM MOMEHT “YWMIL KepakKUrn XWCOBMaHCWH; "aplinanK Kyvnapu
Xucobra OfIMHMAaCHH.

XaBo6: 3140 H-m.

48.9. Maccacn 101 kr 6ynraH M 1K “y3ranyBum Xan*a 6unaH
6upra onuHraH maccacu 320 kr 6ynraH M1 [OKHW noaucnacT épgamuia
loKppura Kytapagu. bnoknap xammacu 6ynu6 TypTTa, KaTTa 610knap-
HUHI Maccanapu 16 Kr faH, KAYMKNapuUHWKM 3ca 8 Kr faH, katta 610K-
NapHWHT paguycnapy I ra TeHT, KWYWMKIapUHWHT paguycnapu rjra TeHr.
M IOKHWHT Te3MaHULIN aHWKNAHCWH. BNOKNapHUHT 3SHEPTUSICUHW  aHUK,-
nawfa ynapHUHr maccanapuvHu ainaHa 6yiina6 Tekuc TapanraH p[eb xu-
cobnaimus.

Xaso6: 0,1 g.

48.10. PoTopnapHW CTaTWK MyBO3aHaTNaWTUPULL YUYYH UWLWINaTUNAU-
raH MallvMHafa noAWWMHUKNAD BepTuKanra a Oypyak ocTuaa OfraH.
MogWHNHMKKA ypHaTWAraH poTtop (Y3 y”™ura HucbataH) / uHepumsa Mo-
MeHTMUra ara Ba ykfaH I Macogafa MyBO3aHaTnaliMaraH T MaccaHu
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48.12- macanara 48.13- macanara

aNnTagn. PoTop XapakaTMHUHT fAudpepeHumMan TeHrnamacu EsuncuH Ba
poTOp MyBO3aHaT ~onatu atpodmfarn KuuMK TeGpaHWLLNapPUHUHT 4acTo-
Tacl aHUKNAHCUH,

XaBo6: (rarl+ /) + Tgrsinasing= 0, k — V T‘i;r_:lna

6y epfa (— pOTOPHMHI alinaHuw 6ypuarn.

48.11. Bup XWHCAM KOHYC ropu3oHTra a 6ypyak ocTuga oOfraH ra-
Anp-6yayp Tekucnukaa tomanaiign. KOHYC SICOBUMCUMHUHT  y3yHAuru |,
yungarn oumnmw 6ypuarn 2(3. KOHYCHWMHI xaPakaT TeHrnamacu Ty3wn-
CVIH.

KypcaTMa. SCOBUMHWHI YPUHULL YVBLLFA GWMaH TEKUCIIMKHUHE 3HT Kyn OpraH
TYrpu umsurn opacvgarn 0 6ypuakHW ymymialiraH KoopauHata fe6 ~abyn ~MAuHCUH.

XKagob6: 0 + --—ing---------- sin01= 0.
/ (cos2p + 1/5)

48.12. T wMmaccanu Moaamii HykTa 3 = 4a5lnd TeHrnama 6unaH
ugoganaHraH LUMKNouAan nyHantupysuu 6yiinab OrMpankK Kyum TabCcwu-
puga xapakaT kKunagu, 6y epga s— O HykTagaH 6ownab xucobnaHa-
JUraH ei, ¢ — UMKIouaara yTKasuaraH ypuHma 6unaH ropusoHTan yk
opacugaru 6ypuyak. HyKTaHWHI XapakaTy aHLyraHCuH.

XaBob: s= Asin| j/ ~ t+ &0 , 6y epga A Ba (PO— UH-

Terpannall ysrapmacnapu.

48.13. Pagumycum a O6ynraH Kysraamac UWAWHAPra ypanradH wnra
ocmaraH T Maccanm M Mopavii HykTajaH ubopaT MasTHMK XapakaTu-
HWUHI TeHrnamacu Ty3uncuH. MyBo3aHaT Ba3uATMAa WMHWHT ocunnb Ty-
paguraH KUCMUHWHE y3yHAuru | VINHUHT maccacu ~ncobra oMHMAacuH.

XaBo6: (/+ a0) 0+ a @+ gsin 0= 0, O6yHaa O— MaATHUK-
HWHI BepTMKanfaH oruw Gypuaru.

48.14. Y3yHnurn uxtuépuii 6epunraH | = I(t) KoHYHra MyBOUK
y3rapyBuMm unra ocuaraH T MaccanM MOAAMIA HyKTafaH wubopaT MasT-

HUKHUHT XapakaT TeHrnaMacu TY3W/ICUH.
Xagob: g+ 2~ p-)-£5wd = 0, 6yHAa ¢ — MNHUHT BepTUKan-

faH oruw 6ypuaru.
38.15. Y3yHnauru | b6ynraH uysunmanhguraH wunra ocuaraH T Mac-
canM MOAAMIA HyKTagaH ubopaT MasTHUKHWHE OCWUAraH HyKTacu ropu-

1 Pacmnapga 0 6ypyarn v 6unaH 6epuaraH.
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48.16- macanara

30HT 6unaH a 6ypyak TawkuWn ~unaraH orma Typpu umsw$ 6yiinab, 6Ge-
punraH 5= ?0(/) UOHyHra MyBO(MK “apakaT uunagn. MaaTHUK "apaka-
TUHWUHT TEHr/aMacu TY3U/ICKH.

XKaeob: ¢+ — sin p+ — co3(hp—a) = 0.

48.16. Bup Tekucnmkga €TyBum Ba Oup-6upu OunaH a 6Gypyak Taw-
KUN unnyBuM MKKM Ban KapfaH wapHupy 6unaH NywwmnradH. BannapHuHr
MHEpUMS MOMeHTNapu 1XBa /2 ra TeHr. BupuHum Banra Mx ainaHTupys-

Yn Ba UKKUHYMCUra M 2 "aplimavK MOMEHTW uyhiunraH 6ynca, 6upuHYM
Ba/IHUHI XapakaT TeHrnamacu TyswicuH. MofwunHuKnapgary uwxanaHuiw
X,Mcobra ONMHMACUH.

XKaBo6: BMPUHYM BaNHWHI ainaHuWw 6ypyaruHu @@ 6unaH 6Genrunab
W'Mngarn TeHrnamaHuW X.0cun Mnamms:

/g sin2a cos2a sin 2 r%m_

-(1 — sin2a cos2p)3

1—sin2cos2a

48.17. KpvBownn MexaHu3My T X Maccanu noplieHfaH, T.2 maccanmu
AB wartyHgaH, OB KpuBowwungaH, Ban Ba ainaHma pungupakgaH uoo-
pat; waTyHHUHr C maccanap mapkasura HucbataH WHepLus MOMEHTU /2
OB «kpuBowwmn, Ban Ba ainaHMa PUNAMPAKHUHT Yy Ka HucbaTaH WHepuus
MOMEHTU — /,; noplleHb 103 — Q; MOpLUeHra TabCcup Kunyeun 6ocum —

— p\ watyH y3yHamrn — 1\ waTyH maccanap Mapkasu 6unaH A HyuTta
opacugarn wmacoa — s; OB KpuBowwWn Y3yHAUrM — T; Baara Tabcup



X

48.19- macanara 48.20- macanara

UMIYBUM "aplUNIMK MOMeHTM — M. LUaTyHHWHT aiinaHuw 6ypyary mpHU
Xyfa Kuumk geb xmcobnab, sawvHu sinsg)= '} Ba cos\;= 1 pge6 ”~abyn
LUMAnG, MexaHW3MHUWT XapakaT TeHrjamMacu TY3WICWUH; KPUBOLLUMMHUHE @
anaHuWw 6ypyarvHu yMmymnawiraH KoopauHata Ae6 1abyn “MAVHCUH.

48.18. Yunapu R paguycnu CUAAUL ropusoHTan alinaHa 6yiinab
CUppaHaguraH, y3yHauru 2a Ba maccach M GynraH 6uUp >KMHCAM CTep-
XeHfja T Maccanu MOAAWIA Hy”~Ta Vv y3rapmac HWCOMIA Te3nuk 6unaH xa-
pakaT Kunagn. CTepXXeHb XxapakaTW aHWKNaHCUMH. bBoluinaHrny naintaa
MOAAMIA Hy”Ta CTEpXXEHHWHT Maccanap Mapkasupga Typagu.

0t

Xao6. 0 — 00= Carctg

6yHoa 00Ba C— uxTuépuili ysrapmac Muxgopnap.

48.19. Y3yHnuru 2a Ba maccacu M 6ynraH 6up XuHcau ormp AB
CTEPXEHb Yunapy¥ paMKaHWHI ropusoHTan Ba BepTUKan CTepXeHnapu
6yiinab WMiluwananmali CUMpraHagu; pamka BepTMKan TomoHnu atpoduja @
y3rapmac Oypuak Te3nuK OunaH ainaHagu. CTEpPXEHHUHr XapakaT TeHr-
namacu TY3WICUH Ba HWUCOMIA MyBO3aHaT BasWUATU aHWKIAHCWH.

>XKaBo6: 3 Ma2 0 — 3—M002a2sin OcosOMgasin 0 = 0,

6yHpa 0— cTepxeHb GunaH BepTukan opacuparn 6ypyak. MyBo3aHat
BasuAtTMAa 0 = 0 (HOYCTYyBOpP MyBO3aHaT).

48.20. Yunapuga TynnaHraH TX Ba T2 maccanapu 6ynrad puuar R
paguycnu 6vp XXWUHCAW [UCK aiinaHacura LapHup BocuTacuja O6UpUKTKM-
punraH. MaccanapgaH liapHupradya 6ynraH macodanap Teruwnuya /, Ba
12 ra TeHr. Auck y3 Tekucaurura TMK GynraH BepTuKan yu arpoduga
@ b6ypuak Te3nuK 6unaH arnaHagu. PuyarHWHr XapakaT TeHrnamacu Ty-
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3UNCUH Ba HUCOWIA MyBO3aHAT BasWATW aHWKMAHCWUH. Puuar maccacum Xu-
cobra ONMHMACWH. PWYarHUHr aiifaHvll yKW AUCKHWHT aifaHuWWw  yKura
napannen. LUyHUHrgek, macanaHu AWCK BepTWKan TEKWUCNWKAA alinaHagu
ne6 apa3 Kuanb (OrupaMK KYUMHWHT TabCcupy Xucobra onnMHMG) Xam
EUUJICH.

)XKaBo6: BepTumkan yk atpodupgarn annaHuw yuyH; (Tx\ + TihY —
— RbT (niJt— m2U)cos (\-—at) = 0; mdY= mad2 6ynraHga punyar dapk-
CU3 HUCOWMIA MyBoO3aHaTaa 6ynagn. TXIX® Trl2 6ynraHga WKKUTA HUCOUIA
MyBO3aHaT BasuATU MaBXyd: (= atx “ >sabHWM puyar paguyc 6yiinab

AyHanraH.
[opu30oHTaN YK aTpoduaarn ainaHuwl yuyH:

(mj2+ 120 ¢ — Ror (pixixk— m2* cos(h — coO+(/nA — m2AQgsin =
= 0.
mux @ tn22 6onnaga HUCOWIA MyBO3aHaT GynMWKM MYMKWUH 3Mmac.

48.21. M mMaccanu tonka AUCK Y3  TEKUCAUTUM OGWnaH Tropu3oHTan
TEKUCNUK Oylinab uTuanaHmai CUpraHuILM MYMKWH. [UCKHWHT ragup-
O6yayp YCTKM t03acmaa T MaccanuM MOAAWIA HyKTa xapakaT Kunagu. HykTa
HUCOWUIA XapaKaTUHWHT AUCK 6unaH 6ornaHraH Ba 60WM AWCKHUHI Macca-
nap mapkasuga 6ynraH x Ba Yy fAekapT KOOpAuHaTanapugarn TeHrnama-
napy x = x(t) Ba y = y(t) kypuHuwpa 6epunraH. [UCKHUHT y3 Macca-
nap Mapkasura HucbaTaH uHepuus MOMeHTM | ra TeHr. [uck 6ypyak
TE3MITUHWMHT y3rapui KOHYHW TONWACWMH. bBolinaHrmy naitga AMCK Kys-
raamac.

YKaBo6: |~ 4-—-— — (X1+ y- U— —yX) = T--
asoo6: | iy (x y)]J<p s M{Xy yXx) T

X (xOy0— y0x0),

6yHaa x0, y0, x0, y0 — HyKTa KOOpAWHAaTaNapUHWUHI Ba Te3NUIM MPOEK-

UHANAPUHUHT 6OWNaHrMy naikTgarn Kuiimatnapy, ¢ — OUCKHUHT  Gypyak
TE3Uru.

48.22. OnguHrn Macanafa TacBupnaHraH guckga R paguycnu aiina-
Ha Oylinab mMogamii HykTa v = at HuCOWiA Te3nuk 6unaH .“apakat KHna"
an. AUCKHWHT XapakaT KOHYHW TOMW/ICUH.

WagoB: w— ™ Ra t“= —Btl,
T 2(;,+ M ™™ 2R
(y )1l+ ——————————— R*
T+ M
t mR a+ 0 = mR a+ P
5 = eeeeeeee- COS —-m—1-, 1 = cememememeeeeeeeeeeees n -
T+ M 2R T+ M 2R

6y epaa ¢ — AUCKHUHT alinaHuw 6ypuyaru, | Ba r) aca 6owM cucTeMa-
HWHI Maccanap Mapkasuga OynraH Kysranimac fAekapT cucTeMacura Huc-
6aTaH AUCK Maccanap MapKasMHWHI KOOpAMHaTanapH.
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48.23- macanara 48.24- macanara 48.25- macanara

48.23. Xysranmac BepTukan y” atpouga w ysrapmac 6ypyak Tes-
NUK 6unaH ainaHysum AB Typpu umsukga M MOAAWMIA HYKTa OrMpAnK
Kyus Tabcupuga xapakat “wnagn. AB Typpu umsu” ropusoHTan 6unaH
a Oypyak Tawkun “umnagu. HykTa XapakaTUHWHE “OHYHW TOMW/CUKH.

)KaBob6: "apakaT KUMYBYM HyXTajaH TYrpu UYM3ULHWHT BepTukan 6u-
NnaH KecuwraH Hy”Tacuraya 6ynraH macoda.

6yHaa Cx Ba C2— uHTerpannaw ysrapmacnapw.

48.24. T Maccannm mMoaawini Hy”Ta BepTukan AB pguameTpm atpodumga
(0 ysrapmac 6ypuak Te3nuk 6GunaH alinaHyBuM Xxanka Oyinnab “apakaTna-
Hagu. XankaHuHT paguycu a ra TeHr. Hy”Ta XapakaTUHWHI TeHrnamacwu
TY3UNCUH Ba Oypuak Xe3nuKHW y3rapTupMmain ca’naw ydyH Kepak 6ynraH
M MOMEHT aHMKNaHCWH.

M — 2 Ta2sin 0cos 0eco0.

48.25. Maccacu T O6ynraH >ucm ropu3oHTan 0X02 yu atpoduga
ainnaHagn; 0X2 y”~ aca y3 Hasbatuga Beptukan OC yu atpodpupa
y3rapmac 6ypyak Te3nuk 6unaH ainaHagn. XXucMHUHT G maccanap map-
kKasy 0102 Typpu umsnuua nepneHaukynap typpu uusm™garm 0 3 Hy”Ta-
faH / macotaga étagn. 0X02 Ba 03G yunapHu >XMCMHUHT 0 3 HyKTaja-
rm unHepumsa 6ow yynapu ge6 xmcobnab, xapakaT TeHrnamacu TY3W/CUH.
XXUCMHUHT 60w Viyiapra HucbataH wWHepuus momeHTnapy A, B Ba C
ra TeHr.

XaBo6: A 0+ (C—B)sin0cos 0 =m— mg!sin 0,
6yHaa 0 — 0j02 atpodmparn annaHuw 6Gypyaru.

48.26. .Yuura nr maccanu A K 60rfaHraH 4vysunmaingumradH un Kyud-
mMac B 610k opkanu yTtagu, "yspanysum C 6n0KWw ypab to”opwura, Kyud-
mac D Onokka KyTapunagu Ba FOpPU3OHTaN TeKWUCAWKKa napannen MnyHa-
nafW; YHWUHT Wy epgarv yuura maccacu T 6ynraH E 1ok 6ornadraH.
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48.26- macanara 48.27- macanara

C 6nok yk;ura maccacm TX 6ynraH K K 60rnaHraH. E HOKHUHI ropu-
30HTaN TEKMC/IMKKA CUPraHu6 uwixanaHuw Kos(pguumeHTn [/ ra TeHr.
XaMMa HKMNapHUHT 60WNaHrMy Te3MKnapu Honra TeHr Oynca, K 1ok-
HWHT nacTra TyWwwWwy Y4YyH "aHpali wapT 6axapunuwn kepak? K OK-
HWHI Te3naHUWW TOMWACUH. Bfioknap Ba WMHUHT  Maccanapu Xucobra
ONIMHMACWH.

TX—T 1 + /)

Xago6: Tx> T(\+ /), w—g T+ T

48.27. Xap 6UpuHUHT maccach T 6ynraH wukkuta D Ba E woknap

yysunmac un yuyura 6ornaHrad. by un E tokgaH umku6 Kkyumac A 610K
opanu yTtaau, KeiimH “ysranysuum B 6n0kHM ypab yTub, tokopura, A
6nok GunaH 6up yk;ga TypyeBuMm Kyumac C 6N10kKKa KaWtnbé Kenagu Ba
CUNAM™ KNS TEKUCAWKKa napannen 6ynn6 yTagw, Wy epAa YHWHT yuura
D tok 6ornaHraH. Kus TeKMCAMK Fopu3oHT 6unaH a 6Gypuak Xocwui Ku-
nagu. K*ysranysum B 6/710kKa maccacu T X 6ynraH K K GUPUKTUPUATaH.
E IOKHMHI TOpM30HTaN TEKWCAMKKA CUPraHnd uwxanaHuw KosaduumeH-
Ta f ra TeHr. VINHWHr Ba GNOKNapHUHT Maccanapyu “ncobra OIMHMACHH.
K IOKHMHF nacTra Tywwuwun yuyyH “aHfjaid wapT O6ynuwm Kepakanru
aHWKNaHCWH. LUy OKHUHI Te3naHuliM TOMWACWH. bBownanrny  naiTa

3aMMa KOKNapHUHT Te3UKIapu HOAra TeHr.

. TX—T(f+ sina

XXaso6m Tx> T (J+ sina), w— ( )
T, + 2T

48.28. Maccacn T 6ynraH A npusma ropusoHT 6unaH a Oypuvak
CUA KWNyBUM TX Maccanm B npusMaHWHT cunauy éH cpuja cupraHué
TyWwmn6 Kenagu. B npusMaHWHT Te3NaHWWW aHUKMaHCUH. [opu3oHTan Te-
KUCANK 6unaH B npu3ma opacupary WxXanaHuw Xucobra OfMHMACKH.

48.28- macanara 48.29- macanara
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48.30- macanara 48.31-macanara

Tsin 2a

2 (T, + TsinZ)
48.29. CunnnkK Tropu30OHTan TEKWUCMKKA KyWuaraH T maccanum yu-
bypuaknn ABC npusma Wy TeKUCAUKAA WULIKaNaHWLWICWU3 cuppaHa onagu;

npusmaHuHr AB érmaa maccacu T1 6yaraH 6up >KMHCAW [JoupaBwuid Lu-
NVHAP cupraHMaii pungupaidgn. TpU3MaHWHT Te3NaHULMW aHWKNaHCKH.

XaBob: w= g

>KaBo6: Te3naHML Yan TOMOHra iyHanraH Ba g s‘n-~ -
3(T+ mi) — 2ml cos2 a

ra TEeHT.

48.30. KysranyBunm C 610KHM Yywnab TypaguraH LWHYp KY3raimac
yknn A Ba B 6noknap opkanu yTraH; LHYPHWHT 6noknap yctuga 6yn-
maraH Kucmnapu BepTukan, C 6710Kkka Maccacu T = 4 Kkr OynraH ToLw
OCW/raH, LWHyp y4ynapura Maccanapu TX— 2 K Ba T2= 3 Kr 6ynraH
toknap 6ornaHraH. bnoknap 6unaH WHyp MaccacMHW Ba yknapgaruv wul-
KanaHuwHu xucobra onmMai yyana FHOKHWHT Te3naHuwnapu aHWKNaHCUH.

XaBob: w = L g (tokopura), tox= —1g(+ox0p|/|ra), w.2= ig (nact-

ra).

48.31. Bup xun T Maccam Mr Ba M2 oknap BepTUKan TeKUCUK-
fla ropusoHTra HucbataH a Ba 8 Oypyaknap oOCTMAa YypHaWraH WKKWTa
orma OA Ba OB ilyHanTupyBuunapfa “apakaT Kunagu; 6y toknapHu 6up-
nawTupyBsum mn MT OKAaH 4UMKub, rOpu3oHTan yK atpoduga anaHysuu
O 610K opkanu yTaguM Ba mx mMaccanm M OKHW 3nTyBYM Ky3panyBum Q
WIKMB OpKanu yTagu, keiuH ywa O 610K ykura ypHatmaraH O, 610k
opkanm ytmb6 M2 tokka 6opagu. O, Ba O 6n0knap 6up ykaa; uwKana-
HULWHKW, LWYHUHrAeK 610Knap, WKWB XaMja WM MaccacuHu xwucobra on-
Maii, M HOKHUHI Te3naHWWMN W aHWKNaHCUH.

m, —m (sina + sin 8
Xaso6: w = g— ‘5 ) .
mx-\- bn

48.32. OnguHrn macana Mr Ba M2 oknap xap OWPUMHWMHT Maccacu
m Ba paguycu r OynraH rantaknap 6unaH anmawTupub - eYWUsICUH.
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48.35- macanara

48.33- macanara

PantaknapHu axXAuT 6Mp XWHCAW [JOWpaBWil aucknap Aeb6 XMcobnaHCUH.
PanTaknapHuHr ~Ms TeKUCAMKNAp yCTWAArn omanalin MILKanaHuw Koad-
(uuneHTn /10 ra TeHr. Wnnap pantaknapHUHT y4vnapura GUPUKTUPUITaH.

m, — ml sina.+ sin B f —/cosa + cos 3]
XXaBob6: w — p- om

48.33. Kyumac A Ba “ysranysum B wukkuTa 610Kfap pmpaa uysun
MaiiguraH wunnap 6unaH pacMga KypcaTuaraHfek ocuaraH yuta Mb M2
Ba M3 toknap cuctemacu 6GepunraH. HOKNapHUHr Maccacu Teruwnuya
Tu T2Ba TN ra TeHr; 6yHga T1< T2+ T8 Ba T2P T 3. bnoknap mac-
canapu xucobra onuHmanign. HOKNapHUHr 6GOLINAHTMY Te3NnKNapu Hofb
bynraHga Tb NW Ba Nr3 maccanapHWHr b"aHgaii MyHocabaTuga M X oK
nacrtra Tywaan?

4 /
XXaBob: T1> m H%Tynmmm Kepak.

T r+ T3 o .
48.34. Tenexka nnatopmacuga LOUpaBuin LWANHLP CUPTraHMam pu» -

Ovpaiigu. Arap apaBaya puaauMpaknapu ropuM3oHTra a Oypuak ocTuja
orraH Ba nnatcopmara napannen 6ynraH TeKUCNMK Oyiinab cupraHmaii
punaupab Tyluca, apaBava Te3NaHWWM TOMNWACWH; UWIWHAPHWUHE SICOBYM-
napv nnatopMaHWHI 3HT Kyn OruwiraH ymsm™napura TUK. TenexkKaHWHT
punauMpakcus maccacu M, “amma rungupaknap maccacv T, UWAWHAP Macca-
cn M X\ rungupaknap 6mp XXUHCAN AXANT JOMpaBuidi UCK Aeb XMco6naHCHH.

M+ 6/n4- 2M, .
>XaBob: w — g Sina.
T + 9n+ 2MI

48.35. ["opu3oHTan TekKucnukga wvwuyanaHMacgaH cuppaHyBuM T1 mac-
canm M x nonsyH xamga nonsyHra / ysyHnukgarn AB cTepXeHb 6unaH
6vpuKTMpMAraH T2 maccanm M2 wapyafaH TallKua TONraH 3aannTuK
MasTHUKHUHI xaPakaT TeHrnamanapy Ty3uncuH. CTepXKeHb, MNON3yH 6u-
naH 6ornaHraH, A HyxTafaH paeMm Tekucaurura TuK 6ynmb yTaguraH
yK; aTpouia ainaHa onagu. CTepXeHb Maccacu Xucobra OSIMHMACUH.
ANAMNTUK MasTHUK KUYUK TeOpaHWULUNAPUHWUHT 0AaBPU aHUKIAHCUH.

XKagob: :t y -fm2A<pcosth = o,

| ¢+ cospy -fgsinh=0, T= 2n T/
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48.38. A Tenexka 3fnacTMK B TasHUra ypunraHupga cTep>KeHra oOcui-
ram D 1ok TebpaHa 6ownaigu. Arap TX— TefleXXKaHUHT maccacu, T2—
IOK Maccacu, /— CTepXeHb Y3yHnuruM, € aca B TaaH4y nNpyXWHACUHUHT
OVKMPANK KO3((ULMEHTM OGynca, MOAAWMIA CUCTEMAHWMHI XapakaT audde-
peHunan TeHrnamanapu TyswicuH. [ungupaknap maccacM Ba Xamma Xxap-
WNAWK Ky4ynapyu Xucobra ONMHMACWMH. X YKHWUHT Xucob 60WwmnHU - fgedop-
MauusanaHMaraH npyXWHaHWHT 4Yau yyuaa ONWHCWUH. B TasHy 6GynmaraHu-
Ja IOKHWHT KUYMK TebpaHuWwiapu [aBpu aHwyraHcuH. CTepXeHb Macca-
cu xucobra ONIMHMACKH.

Kypcatma. 2 KynaiiTyBuMra sra 6ynraH 3§y xucobra onuHmacud, C= Q
sin X tp, cosd 1 ge6 xmcobnaHcuH.

XKaBob: (Tx+ TIAIx + TZA hcosh—T2AD T = « <cX,
xcosgp+ /= —g-sing; T = 2n 1
W-\-y V!

48.37. Ky3rafiMac A MpW3MaHWHI TOpu30HTra HucbataH a 6ypyak
ocTmaa >KoWnawraH érmga T2 maccanum B npusma cupraHagu. B npusma-
ra O UMAVHAPUK LWapHUp Ba OGUKMPAWK KO3(ppuMUuneHTn C OynraH cnu-
panb npyxuHa BocuTacuga | ysyHaukgarn, T/ Maccanm WHrnyka 6up
XuHcnim 0D cTepXeHb 6upukTupunraH. CrtepxeHb O HyKTa OpKamu
paem Tekucnurura TUK YTyBUM YK, aTpodmpa TebpaHagu. B npu3MaHuHr
Ba OD CTEpPXEHHMHI X0fMaTu S Ba (P KoopAauHaTanap OpKanu aHWKMaHraH.
VMwKanaHnw Ky4ynapuHu xucobra onmaid, B npusma Ba CD cTepeHgaH
TallKWA TOMraH MOAAWMIA CUCTEMAHWHI XapakaT guddepeHunMan TeHrnama-
napn ésuncuH. Arap rnlg/cos2cc<C 2 ¢ 6ynca, OD cTepeHb KUYMK Teb-
paunLWNapuUHUHE  [aBpU aHUKIAHCUH.

KypcaTma. sin b« ¢, cos(p+ a) arcosa — sina feb XucobnaHcuH,

cyHrpa 2 d* (b KynalityBunnapu 6ynraH 3"agnap ~umcocra O/IMHMACUH.
XKaeob: (m, + Ts+ TXyrsin (¢ + a) — Idhcos (b + a) =
= (T1+ T2gsina, —nuyP - -jm,/sco3(h+a)=— sin h —cm
T=2nly T, [T, @ -j- 3sina2cc) + 47r]

6 (T, + rmr) (2c — rrijgl cosz2a)
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48.38. OngunHrn 48.37-macana T3 maccaim A npusma CWIIWK; ropu-
30HTaNn TeKUCNMKAa XapakaTnaHagu f[e6 eUMNCUH, YHUHI XonaTtu 3ca X
KoopAuHaTa 6unaH aHuknaHagu.

48.39. Maccacn Tx 6ynraH A MoOAAWiA HyXTa BepTMKan Tekucaukaa

xysranmac | paguycnum UWIMHOPHWHT CUNIMX WUYKW CUPTMAA X3pakatna-
Hagu. T 2 maccanu, | ysyHnukgarm AB cTepXeHb BocuTacumpa A HyxTa-
ra 6upukTupunraH B Moaguin HyxTa paem Tekucaurura TMK A yx aTpo-
(hmaa TebpaHa onagu. J1 Ba B HyXTanapHWHr Xonatiapu BepTUKanra HuUc-
6ataH xucobnaHraH a Ba ( Oypuyaknap épgammuga adwyraHraH. Cucrema
XapakatuHuHr guddepeHumnan TeHrnamanapy tysuncud. CUCTEMA KMumMK
TebpaHULWNAPUHUHT AnddepeHUan TeHrnamanapyu €3uncuH. AB cTepxeHb
maccacu Xucobra OfIMHMacHH.

KypcaTtma. 2 Ba a2 KynainTyBumnapu 6ynraH “~agnap “wncobra OIMHMACWH,
LWYHUHrAeK, sin (p—a) = p— a, cos(hp— a) ar 1, sina asa, sineo r» ¢ 46 Yw
CO6/1aHCUH.

XKagob6: (Tx+ Trnla + T2Zdcos(p— a) — 1 2!lp2 sin (h — a) = —
— (Tx+ m2gsina, >+ /acoB(p —a) + /a23ln(p—a) = ¢ sin §;
(Tl+ T9la + T2 = — (TX+ ga, lp+ la=—gp.

48.40. Maccacn T Ba paguycu r OynraH ragup-6yayp UWAMHAP
Maccanu Ba R paguycnidi mum 6yl LWAUHAPHWUHT WMYKM cupTu  6yiinab
cupraHMaim rungupangm, unuam 6yl UWAWHAP Y3UHWHT  TFOPU30OHTan XOi-

nawrad O YU atpodmpa aiinaHa onagn. LIMAVHAPNAPHUHT Y3

\a

48,39- macanara 48,40- macanara
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Huc6aTaH WHepuua MomeHTnapy MR2 Ba — TTT ra TeHr. Cuctema “a-

pakaTUHWHT AuddepeHLMan TeHrnamanapu TY3WICUH Ba YIapHUHT GUPUH-
UM MHTErpannapy TOMUIICUH.

)KaBo6: MRZO—————-Z—mR R—noRQ =cCi,-i-M tf202+
+ .MOR—r)dp—RQ + fe<* rf 22— mg(R—r)cosp= C2

6y epfa ¢ — uunuHapnap yknapu-
HM TYTaWTWPYBYM KECMAHUHT  aif-
naHuWw 6ypyarn, O0— TaW”™ UM-
NUHAPHUHT aiinaHuw 6ypyarm Ba Cx
3{amga C2— vHTerpannaw ysrap-
macnapu.

48.41. Maccacu M 6ynraH R
pagnycnn 6up XWHCAW [UCK Y3u-
HUHI ropu3oHTan O y”™u atpoguga L A
alinaHa onagu. [MCKKa Y3yHaurn L *1
6ynraH AB wunga T Maccanm Mofa-
oviA HyTa ocunraH. Cuctema >{apa-
KaTUHUHT TeHrnamanapy Ty3W/ICUH.

48.41- macanara 48.44- macanara

XKagob: [T+ ~jr2d+ mRIcos(p <ify + mRlsin (p — P p2+

:O,

Rcos(p—o)d + /o — Rsin(@ — o) vp2+ gsing = O,
6y epfa — AUCKHWHT aiinaHuw 6ypyarn, ¢ — WNHUHT  BepTUKangaH
oruw 6ypuyaru.

48.42. OnguHrM Macanaja TacBMp/aHraH cucTemMajaru AUCK @ y3rap-
mac 6ypyak Te3nukK 6unaH ainaHagn. Mogawid HYKTaHWHT ~apakaT TeHr-
namacu TY3U/ICKH.

XaBob: ¢ — oy sin (ot — ) + -y-sin \>= 0.

48.43. QnacTMK wnra ocuaraH T Maccain maTeMaTuK MaaTHUK “apa-
KaTUHWUHI TeHrnamanapu TY3W/CUH; MyBO3aHaT BasuATUAA WMNHWUHT  Y3YH-
amrn |, YHUHT GUKupaMru ¢ ra TeHr. Kuumk TebpaHuwnap uoAu Y4yyH
MasTHUKHUHT "apakaTu TOMWICWMH. YMyMmfallraH KoopauHatanap cudgartu-
fJa MasTHUKHWHT BepTWKangaH oruw Oypyarm ¢ Ba WMAHUHT r  HUCOWMIA
y3anuwn ONNHCKH.

Xapob: 1+ g+ 2rp + -y-singp= 0,
r—@+ np2+ —r+ -Y(l—COSd))= 0;
T
r= Asm[yJLt + aj}, ®= Bsin?j/JL* + pj,

oy A, a, B, p — unxTtnépuin ysrapmacnap.
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48.44. VHruyka 4vysuaManguradH UNHWHE 6up yun R pagmycnm  6up
XWHCAW [OVPaBuiA LMAUHAP aTpoduia ypanraH, MKKMHYM Y4n Xysranmac
O HyxTara mMaxkamnaHraH. UunuHap wnHu yyBanab nactra Tywagn Ba
6up Ba”TAa Mn ocwAraH HyxTajaH YTyBUM T[OPU3OHTaN YK, artpoduja
TebpaHagu. VINHWMHI MaccacvHW Ba UMAWHAP YynyamnaPuHu “ucobra on-
Mald, LMAVHAP XapakaTUHWUHT AuddepeHunan TeHrnamacu TY3W/ICUH.

2

s 2 d
Kago6: p— R(p——pd2= —gcosd — (p2) —Rp 2= —g px

Xsin ¢, 6y epga p— WNHWHT LUUAUHAPAAH YyBaaraH KUCMU Y3YHAUTU,
®— un 6unaH BepTMKan opacugaru Gypuak.

48.45. ONAWMHIM Macana eynumy HatuxanapugaH QoiganaHné “apa-
KaT MyBO3aHaT xofnatufgaH o6ownaHraH Ba t—O0 nmantga p= p0 ¢=
= (0 0 6ynca, UMAUHAP KWUMK TebpaHuwwnapu AugdepeHuman TeHr-
namacu Ty3WUICUH.

YKaBob @ + 9gF()d= 0, 6y epaa
— R ®0.
48.46. Cunnuy, ropusoHTan crtepxeHra (Ox yk™ yTKasuaraH WKKATa

TX Ba T2 mMaccagaH ubopaT 6ynraH CUCTEMAHWHI “~apakaTu aHWKNaHCWH:
maccanap OGMKMpAMIM ¢ GynraH npyXxuHa 6unaH 6ornaHraH Ba CTEpPXeHb
6yiinab wnnrapunama xapakaT Kuna ofnagu; npyXuHa 3ypukmaraHga mac-
canap Mapkasnapu opacugaru macoda | ra TeHr; cucTemaHuHr t= O
fynraHgaru 6owwnaHrMy XonaTu Maccanap Mapkasnapyu KoopAuHaTanapu-
HUHT Ba Te3NWKNApUHUHI "yiAnparn uuiiMatnapy 6GunaH  aHLyraHagu:

XX= 0, XXx= u0, xp—  X4= 0.
1 .. .
»XaBob: x, = m Xt + sin”l

! mm(l—T’M—'sin kt
T\ +T 2 k
-V \(-+-%
48.47. Xap "aliCUCUHWHI paguycn a 6ynraH WKKuMTa 6up Xun rungu-
paknapgaH uéopat cucTema FOpPM30HTan TeKUCAMK Oyinab rungupanaw;

rungupaknap ysnaPura TKK 6ynraH /[ y3yHnukgaru ymymuii 0X02 yk
atpotduaa 6up- 6rpuaaH MycTa™Mn paBulLiga aitnaHa onagu. ungupaknap
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y—o F

L)
cpy
/ 7
y
48.48- macanara 48.49- macanara

bypanuwira vwnaiguraH, OWMKMPAUrK € GynraH MpyXwHa 6unaH 6ornaH-
raH (3nacTmk TOpcuoH). [ap Kaiicu TunguMpakHuHr maccach M ra TeHr.
PungupakHUHT ainaHWW yKura HucbaTaH mHepuus MomeHTn C ra, pungu-
PaKHUHT y3 AuvameTpura HucbaTaH MHepuuss MOMeHTM A ra TeHr. CucTe-

MaHWMHI XapakaT TeHrfamanapu TysuacuH Ba . = 0, qx= 0, 2= O

P2 = o (phn 2 — punanpaknapHUHr ainaHuMw  Oypyaknapu) 6GOLINAHTAY
lWapTnapHu KaHoaTnaHrupaguraH xapakaT aHWKNaHCUMH. YKHUHI maccacu
Xuncobra 0MMHMACUH.

1/ ® \ | f ®
KaBo6: ¢Xx= — | i — — sin kt , @@= - f + o sin kt/.
K = 2c \2e
Maa+ C+ 471

48.48. P0OOT- MaHUNYNATOP MEXaHW3MWU BepPTUKan CUIKULL  KOMOH-
Hacu, 1-Ba 2-3BeHoNapfaH Ty3WnraH TOPU30HTaN CUMKULW  Kypuamacu
Ba rOpu30OHTan cypunagurad 3-TyT My KyngaH Tawkun tonraH. Mexa-
HU3M 3BEHONMAPWHWHI Maccanapy Tb T2 Ba T3 ra TeHr. Wnrapunama
XapakaTnaHyBuun Xy Tnapra KyiiunraH npuBogfiap BY>XyfAra Kentmpagurat
KapakaTnaHTupysumn Kyuynap moc pasuwga Fol, FI2 Ba F23 ra TeHr. Me-
XaHU3M XapakaTWHUHI auddepeHuman TeHrnamanapu tysuncuH. Wwkana-
HULW Xucobra ONNMHMACUH.

Kaso6: m~x = F2v (124-173 y= F2 (++ 72F 713z =

m-Fol— (Tr+ T2+ T3 ¢.

48.49. P060T-MaHUNYNATOP MexaHW3Mu l-aiinaHyBuu KONIOHHa, 2-Bep-
TUKan CUMXULW Kypuamacu Ba cypunaguraH 3- Tywuunum Kyngad uéopar.
1-|3BEHOHUMHT aifaHuwW yKura HucbataH WHEpUUs MOMEHTU /X, 2-3BEHO-
HWHI Maccacu T2, alllaHull yKura HucbataH WHepuus MOMEHTM /2, Xa-
pakaTnaHyBuuM 3-KYNHWHI TyTKuuu 6unaH wmaccacu T.J, Mmaccanap map-
KasufjaH alinaHuwl ykurava 6ynraH macoda p, Mapkasuii ykka HucbataH
MHepunMs MoMeHTM 13. AnaHuw ykura M MOMEHT KyWWaraH; uarapu-
naMa XapakaTtnaHyBuYM KyLll 3BeHONapfa npuBOAIap XOCWN  Kunafgurad
KapakaTtnaHTupyBuM Kyuynap Moc pasuwpga Fn Ba F2i ra TeHr. Mexa-

HU3M XapakaTUHWHI AuddepeHunan TeHrnamanapu TysuAcuMH. Wwkana-
HUW .'.Mco'ra OJIMHMACUH.

3,
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Xapo6: , [(/x-j-/2+ 13+ WP2 ¢] —M,

{T0'+ T3 z= Fn— (72+ 1 g, T3(p—p )= FZB

48.50. P0O60T- MaHUNYNATOPHWUHT KyNMHU 016 topaguraH 1-sepTukan
KOMOHHA ¢ Oypyakka aiinaHuWwH MyMKuH. K$na, Tyt num 6unaH 0 6yp-
Yyakka ainaHagun Ba I Macodara cypunagu. BepTukan KOMOHHAHWHT aif-
NaHWW yuura HucbataH MHepums MOMEHTW /, ra TeHr; 2-Ba 3- 3Beuonap
mMaccanapu nu Ba T3 6ynraH /2 Ba /3 y3yHAUKLArH WHIMYKa 6Mp XUHCAK
cTepXeHnap Ae6 xucobnaHcuH; KyuupunaéTraH HOKHUHI Maccack T. Bep-
TUKan adnaHuw ypywura /A MOMEHT, UKKMHYMA 3BEHO ainaHuw y~unra MO
MOMEHT XYWWNraH, NPUBOLHWHI uWArapunama “apakatnaHyBuM Kyll 3Be-
HocMAa Xocwun ~“mnaguraH “apakatnaHtupyBuM kyd F23 ra TeHr. Mexa-
HW3M XapakaTUHUHT AuddepeHuman TeHrnamanapu TysunacuH. Ww ana-
HUW Xucobra OIMHMACKH.

’KaBo6: li+ ~ m2N\+ 1()sin20]d = AT
-Y (/(06) - I () 2 sin 0 cosO0 —MO+ [m3 (r-—— _j_mr\ g sino,
a

(T3+ 1) r- rmu r-fj+ mr (02+ 2 sin20)= FB—(m3+

+ m)g coso, 6y epaa 1()= M3 I w4 H—3- |+ mr2-

48.51. Pungmpak ropusoHTan TEKUCNMK OByiinab cupraHmaii gymanaii-
An. PungupakHuHr paguycu a ra, maccacu M ra TeHr; ruigupakHui?
rMngumpak MmapkasufaH YHUHT Tekucnurura TUK yTraH yefa HucbataH
nHepuua MoMeHTU C ra, ruagupakHUHT y3 AuvameTpura HucbaTaH MHepuus
MOMEHTU 3ca A ra TeHr. Pungupak XapakaTWHWHI TeHrnamanapu Ty3wufi-
CWH.

KypcaTma. BerofioHoM cuctemanap yuyH KynaiTyBuumnu JlarpaHXx TeHrna-
ManapuaaH hoiganaHuIcuH.

XaBob6: = (A mp sin20) — C (p-{-"~ cos6)9 sin0= 0, (C+
+ Ta?d ! (+ ncos0)— Ta2 0h sin0=0, (A+ Tad 0—
— A 2 sin 0-COS0+(C 4-/nad-(dp + \B cosO)ij) sin0 = —mga cos6,
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6y epga — pUNAVPaKHUHT Y3 TeKUCAUrura TUK YK aTpoduga ainnaHuL
bypuyarn; 0 — rungmpak TEKUCAUTMHUHT TOPU3OHTra oruw 6ypuarw; m>—
PUNOVPAKHUHT  YPUHWLL HyXTacu Ba PUgUpak [uameTpu OpKanu yTraH
BEPTUKAN TEKWUC/IMK asumyTa.

48.52. KoHpeHcaTop/iv MUKPOMOH L y3MHAYKUMANM KeTMa-KeT ynaH-
raH panTakjaH, R KapwuaMK pe3ucTopu Ba KOHAeHcaTopgaH ubopat
6ynn6, KoHAeHCAaTOp nAacTUHKanapu YMyMWUiA OUKMpAUTKM C OGynraH WuK-
KuTa nNpyXuHa 6wnaH 6ornaHraH. 3aHXup E 31eKTp OpUTYBUM  Kyun
foumuii 6ynraH 3neMeHTra ynaHraH, KOHAeHCaTop nniacTMHKacura 3aca
y3rapysunm P (0 Kyuy Tabcup kunagu. CucCTeMaHWHr MyBO3aHaT Xonatuga
KOHJEHCATOPHUHT cupumin— CO, Wy BasuATha MnacTUHKanap opacujaru
mMacoda'—a, KOHAeHCATop Ky3ranyBuu MNaCTUHKACMHUHI Maccacu — T.
ONeKTPUK Ba MexXaHVWK yMyMnaliraH KoopAuHartanap KUpUTUICUH Ba CUC-
TEMAHWHI XapakaT TeHrfamanapu JlarpaH>x TeHrnamanapu Lwaknmga Ty-
3UCUH.

Kypcatmanap. 1 KOHAeHCATOPHMHI MOTEHUMan 3Hepruscu V = — ra TeHr

(C —KOHJEHCATOP cupumu, G— YHUHT NacTUHKANapUaari 3apsf); 3MeKTPOKUHETUK 3Hep-

ma T = Li2 dopmyna 6yiinya “mcobnaHagn. (L — E£3MHAYKLUMSA KO3(HULMEHTH,

{= _ddtq 3aHXupgary Tok qum).

2. YMymnaliraH KoopauHatanap yyyH KOHAeHCaTop 3apsfavHUHE “3rapuiimn Ba
NPYXVHAaNapHUHT MyBO3aHaT BasuUATUAAH CUDKULWLIKN ~abyn KUAMHCUH. Y BaTga Ty-
o 3apsag O+ 9. TYna cumkumwMaca x0-\-x 6ynagn, 6y epga g0 KoHAeHcaTop 3aps-
on, x0 aca NpYy>XMHaNapHUHT HeliTpan Ba3vsATAAH CUCTEMAHWHI MyBO3aHaT BasuATU
TOMOHMIa CU/MKULLIN,

XXaBo6: mx -f cx -— =P(t), Lg-fRg— — x +
a g 2C0a () g d a
+JL_"L = o
Cu a Co

48.53. OnauHrK macanaga TaBcu(aHraH KOHAEHCATOPAN MUKPOGOH-
HUHT KUYMK 3PKMH TeGpaHuWnapy YactoTanapy aHWKNaHCUH. Pesuctop
Kapwuamrn xmcobra OfIMHMAcuH.

>I€aoﬁkUZ:,~ 1/ ~+~xY (L __L'f+4-:

y T coL Y [T~ co) 2mL'

48.54. Pacmpa KypcatunraH cuctema akcenepomMeTp 3/1eKTPOoAUHAMUK
JATYUTMHUHT MpUHUMNWAN cXxemacura Moc Kenagu. $kopb maccacu /M ra,
NPY>XUHaNapHUHT YMYMWIA  OUKMPAUTKM C ra TeHr. PanTakHWUHT Y3WHOYK-
umsicu L=L (X) marHATONPOBOAAArN KUYMK Xa-

BO 3a30pWHWHI Yy3rapuliy opkacupa ysrapaau

(X—AKOPHWHT NpYXWHanap 3ypukKmaraH nant- c/2\

farv xonatugaH BepTMKan cumxuwu). Pantak-

Ka 6epunraH E 3n1ekTp HOPUTYBYM Kyura ara

b6ynraH anemeHTZaH wubopaT 3NeKTP 3aHXuUp

ynaHraH, 3aHXWPHWHT Kapwuauru R ra TeHr. 48.54-maca nara
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CucTeMa XapakaTUHUHT TeHrnaManapy TY3WICUMH Ba YHUHI «MyBO3aHaT
XOnaTu» aHUKNaHCUH.

KypcaTMa. YMymnawraH KOOpAUHATaap Y4YyH SIKOPHUHT CWDKMLIKM X Ba

3aHXupgarv i Tokka Tyrpu Kenagurad 3apsag q uaCyn ~MAvHCUH
XKaBo6: XapakaT TeHrnamanapw:

Lgq+ Rg+'gx— = E\ Mx— — — g2+ ¢* = Mg.
ox 2 px

«MyBO3aHaT nonat» fga x = x0Ba i —q= i0,
6y eppa

48.55. OnguHru macanaga TaBCU(aHraH 971eKTPOMArHUT AaTYNKHUHT
MyBO3aHaT MonaTu aTpoduaary KUUMK XapakaTNapuHWUHT  TeHriamanapu
TY3UNCUH.

KypcaTma. 3apagHuHr y3rapulin e Ba SKOPHWHI MyBO3aHaT XxonatuiaH 6oLu-
nab6 BepTMKan CUmXMWKX \ yMymaallraH KoopguvHatanap fgeb b;abyn MAuMHCUH. L (X)
yHkuma L= L (x0+ |) = LO+ L,£+ eee AMaTopra éhiuncMH Ba 6y “atopga
OMPVHYN UKKUTA 6unaH 4JerapanaHcuH.

>aBo6: LOe+ Re+ L1L01= O M£+ cH— J/oe= 0.

48.56. 48.54-macanaga TaBcudnaHraH AaT4MKHUHP acocu £=£0sinco/
XOoHyH 6unaH BepTuMkan TebpaHMa Xapakatfnap Kunagu. FKopb Xapakatu-
HUHT 'OHYHM Ba [AaTUMK 3/EKTP 3aHXMpAarn TOK aHWKIAHCUH.

XKaBo6: t——/’:m L1li0 [R (c—M o) cosco/ + \L\ ijjoo+
+ L0w (c— MaoR)] sincol}, x = {— \L\ LOc+ (R2+

+ Lowr)(c—/W o] sinco/+coL2 %R cos co/), 6yHaa A = R 2(c—M 22+
+ o [L\r+ LO(c—M o) ]2

48.57. JneKTpOMexaHWK XxapakaTnaHyBYM CcuCTeMa paguan MaigoH
Xocun AmnyBUM A KOHLEHTPUK XyT6napu 6ynraH UWAUHAP Liakaujarm
LOVMWIA MarHuTAaH Ba GuMKMpnuMrn ¢ BynraH npyxwuHara tasHraH M mac-
canu sKopgaH wmbopart. HAkopb N ypampaH mbopaT O6ynraH CcuMAU ran-
TakKa Ba Xaplwuaurn sKopb Te3aurura nporopuuoHan (Xaplmamnk Koag-
uumeHTn p) bynraH mexaHuk fgemndepra XYWWArad; rantak ypamnaapu-
HWHI ypTaya paguycu I; YHWHT Y3uHAyKuusacu L, xapwwnurm R, mar-
HWUT 3asopugarn MarHuT uHOyKumsacu — B. PanTakHWHT Knemmanapura
V (i) ysrapyBYaH KyunaHuw KyiunraH. CucTema XapakaTUHWHT TeHrna-
manapu TY3WICUH.

KypcaTma. Pantak 6unaH MarHUTHVWHI y3apo TabCYPUHU W(OAAI0B YA YMYM-
nawraH Kydnap Qq= —2nT Bx, Qx = 2nrn Bq ra TeHr (Qe— aneKkTp 3aHXupuga
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48.57- macanara 48.58- macanara

VNHAYKUMSANaHYBYN 3NeKTP HOPUTYBUM  Kyd, QX — MarHuT 6unaH ranTakHWHI y3apo
TabCcup Kyun).

XaBo6: Lg+ Rg+ 2nrnBx =V (/), Mx + fix-f cx —
—2nrnBg = 0.

48.58. WHAYKUMOH y3rapTrnunm ceiicMOMeTp acocura n Ta ypampaH
nbopat 6ynraH r paguycnu pantak MaxkamnaHraH; pantak ka“[l kunys-
Un 3NEKTP cucTema 6UNaH KyHLUAraH; 6y cuctema cxemacu y3vHAYKUUsacK
L Ba kaPwwnurm R 6ynraH 3aHxupra Typpu Kenagu. 3asopga B wmar-
HUT MHOYKLMACA OpKanu XapakTepnaHaguraH pafguan MarHut MainfoHUHM
nango KuayBYM MarHMT ys3ary acocra ymyMuia Gukupaurn ¢ 6ynraH npy-
XWHanap épgamuia TadHagu. Ys3akka fJemndep Tabcupmaa Xxocun Oy-

nafuraH Ba Y3aKHWUHI Te3AUrura nponopumoHan $x KapliMAMK Kyynm Xam
TabCup Kunagn. CelicMomeTp acocu "= €0 sin oo/ KOHYH 6unaH Kuuuk
BEpTUKaN TebpaHMa XapakaT KWAraHga, Y3akHUHI CU/DKULLUHW Ba 3aHXWp-
[arn TOKHWM aHWK/I0BYM TeHrjamanap TY3WICUH.

KypcaTma. Pantak 6unaH MarHWT opacuparv ys3apo TabCuMpHU WGOfanoBUx
Kyuynap Qq= — 2 nrnBx Ba X = 2nrnBq dopmynanap 6unaH Gepunagw.

Xaeo6: Mx +~px+cx—2nrnBqg = M £ sin co/, Lg+ R +

+ 2arnBx= 0.

49-8. [apakaT wuHTerpannapu, Payee anmawTupuinapu,
aMUNbTOHHUHI KaHOHWK TeHrnamanapu, HAkobu-FamunbToH
TeHrnamanapu, FamMunbTOH- OCTParpagCcKuin NpUHLMNN

49.1. AB Tpybka CD BepTukan yk atpouga y 6unaH a OGypyak Xo-
CUN KUIMb, @ ysrapmac Oypyak Te3nMK 6wunaH alinaHagn. Tpyb6ka munpa
6vp yunm A HykTara MaxkKamnaHraH, ¢ Oukumpnumkgarn npyxuHa 6ynuo,
YHUHI MKKWHYM yuyura Tpybka wuumpa vwikKanaHmacfaH cupnaHaguraH T
maccanm M ucm 6upukTupunrad. [Ipy>XMHaHUHT  gedopmauusanaHmaraH
Xonatmgarn ysyHamrm AO = | ra TeHr. M >xumempgaH O HykTaraya 6yn-
raH x wMmacoaHM yMmymnawraH KoopguHata cugatmga kabyn kunmbé,

M OKUCMHUHT T KWHETUK 3HEPruAcU Ba YMyMAallraH 3HEprus uHTerpamm

aHUKMaHCUH.
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XKaBob: T= — m [x2-f{l+ x)2®2 sin2a], mx2— 71 (I+

+ x)2orsin2a + cx2-f- 2mgcosa & = ft,

b6yHpa ft— uHTerpannaw JoUMMIACK.
49.2. Xonatn 0 Ba ( 6ypuyaknap OwnaH aHWKnaHaguraH | y3yHAUK-
farn cepuk MasTHUK XapaKaTUHWUHT OMPUHYM UHTerpannapu TOMW/CKH.
XKaBob6: 1) p— UMKAMK KOOpAuHata MOC KeflyBYWM WMHTErpas xapakart

MULAOPVHUHT (z y~Ka HUC6aTaH MOMEHTNAPUHUHT MHTerpanu): mesin20 = n\
2) OHeprus wuHTerpann: 02+ @2 sin20— 2 -y- cos0 = ft, 6y epga n Ba

ft — nHTerpannaw ysrapmacnapu.

49.3. TMpOCKOMMK TaxoMmeTp W y3rapmac 6ypyak Te3nuk 6unaH £ yu
aTpompa arinaHyBuM nnatopma ycTtura ypHatuaraH. Cnwupanb npyxu-
HaHUHI GUKUPANK KO3PMULMEHTN C ra TEeHr, TFUPOCKOMHWHI X, Y, Z—
6ow Mapkasuii yunapra HucbaTaH MHepLMsi MOMEHTNapu, MOC paBuwiga A,
B Ba C ra TeHr, 6yHaa B — A. T'MpPOCKOMHWHI T cog) aiinaHuw y”™u-
fary umuixanaHuil Ky4ynapu rMpOCKOMHW ainnaHTMpyBUM 371eKTPOMOTOp CTa-
TOpM “~OCUn uunaguMraH MOMEHT 6unaH MyBo3aHaTnawagn. XaPakaTHWMHT
OMPUHUM MHTErpaniapy aHuKNaHCWUH; npeueccus y M y farv mwxanaHui
Kyuynapu xmcobra OfMHMAaCUH.

XKaeob: 1) — UMKAMK KOOpAMHATara MOC KejyBYM WHTerpan “apa-
KaT MUMLOPUHWHT T yBAa Huc6aTaH MOMEHTMAPUHUHI WHTErpaau:

o+ 1 sin0= n\
2) DHeprus ymymnawraH WHTerpamm:

-y [(Cha+ A CB — (Cuzsin20 + Awu2cos20)] + c02= ft,

6yHga n Ba ft— uHTerpannaw povmuiinapu.

49.4. M wmogauii HykTa |y3yHaukgarn OM cTepXeHb épfamupa faccu
O wapHupra 6upukTupuarad 6ynmb, YHWHr ropu3oHTan yuu BepTMKan at-
podmaa 0) ysrapmac Oypuyak Te3nuMkK OunaH ainaHagu. MasATHUK Uyin
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BEPTMKAN XONMAaTUHWHT YCTYBOPAWK LUAPTW, YHU LYy XOnaTAaH uuKapu-
raHgarv KWumk TeGpaHWLLMapUHUHT [aBpu Ba 3HEPrus yMyMaawraH MH-
Terpanu aHuKNaHcuH. CTepXeHb Maccacy Xucobra OfMHMACHH.

Xago6: 1) o< —;2) T— , 2n .— 3) @@ — @ sin2 @—
i > (e/t) —bk

— Z—I cos ®—1r.

6yHaa h — mnHTerpan ysrapmacwu.
49.5. OcMa KapfaHfa MyBO3aHaT-
nawiram ryMpockon uHepumsicn 6Gyinua
XapakaTtnaHagu. Tawky [)amkawiur t
Kysranmac ainaHuw ykura HucbataH
WUHEpUMUs MOMeHTM [l ra TeHr, W4KM
pamMKaHWHF T, y, z 60w Mapkasui
yKfnapra HucbataH WHepUMs MOMEHT-
napn I, Ty, ' ra TeHr, rupockon-
HUHT  Teruwam WHepums MOMEHTIapu
aca 1X, 1y Ba Ir (IX= 1y) 6ynca,
CUCTEMAHWMHT KWHETUK 3Hepruscu xam-
49.4- macanara  49.5-macamara 13 xapakaT TeHrnamanapuHuUHr - 6u-
PUHYM UHTErpaniapy aHUKNaHCUH.

XKago6: 1)T==+ {[/g+ /; + (IX+ 12 cos20] I + (ly+Ty) 02+

+ Iz (d+ & sin 0)2}

2) ¢ UMKIMK KOOpAMHATara MOC KenyBYM WHTerpan, (rmpockon Xa-
pakaT MWKOOPUHWHT Zz YKKa HucbaTaH MOMEHTNAPUHUHT UHTerpann):
®+ ¢ sin0=n;

3) ¢ UMKNMK KoopAuHaTara MoOC KefnyBuuM WHTerpan (6yTyH cucTema
XapakaT MWUKAOPUHUHI C YKKa HucbataH MOMEHTNapPUHUHT WHTerpanu):

[~ + (Ix+ Ix—12) cos20j ¢ -j- Ir n sin 0 = «jj

4) JHEPIrna MHTErpann:
[11+ 1+ (X+ 1X- T 1) co320]¢p +(/, + /;)e2= K

6y epga nm, ny Ba h — mnHTerpannaw govmMuinapu.
49.6. "'Mpockon ocma KapgaHra ypHatunaradH. Ocma pamkanapHuHr 5
Ba Yy aiinaHuW yknapu atpomaa Tawku KydnapHuHr /. Ba My MOMEHT-

napu TabCup Kunagu. ¢ UMKAMK KOOPAMHATaHM 3bTubopra onmaii 1)
Ba 0 KoOpAuHaTanap YYyH xapakaT AuddepeHuman TeHrnamanap, 2) ru-
pockonuK xagnap TonwuncuH (49. 5- macanara 6epunaraH pacmra Kapasr).

Xago6: 1) [/E+ /;+ (Ix+ 1IX~ O cos2 0] p- 2 (/; + 1X-
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— /") cos0 sin00\f 4-1rncos00 = (ly+ I'yY)O+ (Ix+ Ix—
— 1) cos0 sin0O\jg— 1z ncos 0p = My,
2) lzncos 00, — /2ncos0 ij).

49.7. Xonatn BepTukanra HucbataH <p 6ypuakka ofhhih 6unaH aHwy
NaHaguraH m maccanu, / y3yHAMKAarm maTemMaTuK MasTHUK Y4yH [amunb-
TOH (PYHKUMACU Ba KAHOHWK XapakaT TeHrnamanapy Ty3uacuH. Ty3uarad
TeHrnamanap MaTemMaTuK MasTHUKHWHI ojatfarn xapakat AguddepeHuunan
TeHrnamanapura 3KBMBaNneHT 3KaHAUTU TEKLWUPUICKH.

Xago6: 1)H —mglcosg 2) b= — , p= —mg!sin q.
ml2 ml-

49.8. T Maccanu MoAauidi HykTa | y3yHnukgaru CTepXxeHb épaamuaa,
ropu3oHTan yuu BepTMKan aTpodufa o ysrapmac bGypuak Te3nuMk 6unaH
aiinaHaétraH sccy wapHupra ocub XxyihmnraH (49.4- macanara 6epunaraH
pacMmra “apaHr). FaMWAbTOH (YHKLMSACK Ba XapakaTHWUHI KaHOHWK TEHr-
namanapu TysuncuH. CTepXeHb Maccacy Xucobra OfMHMAcHH.

XaBo6: ) H — — — —— cozsinij—mgl cosqg;

20 p TP aBsind coah —mgl sin .
™

49. 9. OrMpavK Kyuu Tabcupupa Kysraamac O HyxTara HucbaTaH aif-
NaHaéTraH NuMpungo”™ CUMMETPUS Y3MHWUHT BepTMKan “onatu a Ba P Oyp-
Yyaknap 6unaH aHwyraHagu. ¢ (cog alinaHuw 6ypyaru) UWKAMK KOOPAW-
HaTaHu un™apnb Tawnab, a es p 6ypyaknap ydyyH Payee Ba [amMuibTOH
(hyHKUMAnapu Ty3uncuH. Mupungok; maccacu T ra, YHWHI maccanap map-
KasngaH O Hykpgarada 6ynraH macoga | ra, r cummeTpusa y”ura Hucba-
TaH uHepuus mMomeHTM C ra, /u Ba y yiyiapra HucbataH aca A ra TeHr,

XKaBo6: R = ?A (cos2Ba2 P2 — CnsinPa + mglcosa cosp,

H (Pa+ Cnsin (2 -j-mgl cosa cos p,
2A cos2p

b6yHga n = (—sinpa — const. *)

* By epga Ba OyHfaH KeiivH Pa. Pg Ba Wy Kabu cuMBOMMap ymymsallurad
UMMy benapHn bunampagu.
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49. <0. ONAMHIM MacanaHy euymllfia OfNMHFaH HaTwkanapjaH oiiga-
NaHH6, [aMWNbTOH KaHOHWK Y3rapyBuuiapu yuyyH MUPUNAONHUHT OKOpPU
BEPTUKaN Xo0natu arpomgarn Kuumk TebpaHuwnapu guddepeHumnan TeHr-
namanapu Ty3WJICUH.

XKaeob: = H(Pa+ CnP), Pa= mgla,
p= P9, Pp=— {Pa+ CnP)+ mglp.
A n.

49, 11. OrmpanMK Kyum Tabcupuga Kysraamac O Hy” Tara HucbartaH
XapakaTnaHyBuuM nuUpuago”™ z CUMMETPUS YKUWMHE xonatu Jiinep Gypyak-
napu \p— npeueccms Ba 0 — HyTauusa OGypuaknapyM 6unaH — aHWLUIaHagu.
T — NUPWAZOK; Maccacu, /— YHUHT Maccanap MapkasugaH O Hy Tarava
6ynraH macoga, C 3ca I ykKa HucbataH MHepuus MOMEHTM, A — 3KBa-
Topuan TekucnMkga EtyBum O HyKTa OpKanu yTafuraH WUXTUEPWUIA YKKa
HucbaTaH MHepuMs MoOMeHTW 6ynca, tjj, 0 Ba ¢ (cog aWnaHuw Bypyarn)
fypuyaknap Ba TErMwWAW UMNynbCnap y4yH FamMunbTOH (YyHKUMSCU Ty3un-
CVH.

C = Pdicos 92 _j_p2 1
Kagob: // = A singbo ) _J_pg' n P&+ mg! coso.

49.12. ONgUHIX MacanaHWHI LiapTnapura acocaH NUpUAAOL Xapaka-

TUHWHT KaHOHWK TEHr1aManapu Ty3W/CUH.

XXagob6: ¢ = Ph -V os6, Pphp= 0O, 0= , PB= -
Asind A

(POcos8—P..)(P, cos0O—P ) P.—P cosO

— IS gegray — + mglsin0, p= Y nge @ +

+ %m, Ap= o

49, 13. Bupnuk Maccara 3ra 6ynraH 3pKUH MOAAWIA HYK;Ta  OFMPAKK
Kyun Tabcupupa Xy BepTWKan TeKUCAMKAa XapakaTnaHagn. $Ko6u-Ia-
MUIBTOHHUHT XYCYCUIi Xocunann auddepeHuman TeHrnamManapy Ty3uacuH
Ba YHWHI TYNWX WHTerpanu TONWAcuH (Y yX BepTuKan touopura iyHan-

raH).
. d ,1/dv\2 .1/ avVv .
Xago6: V—+——|+—a—_ +gu=0, V=bhxt + bX
dt 2\ OxJ 2 Voyj

* 'Jf' /(- Yy- 2bX- by + C,
S
6y epga br, b2 Ba C — uxtnépnin ysrapmacnap. Ky ;apunmwga «-f-»
ywopa Ba TyWMWga «—>» ULIOPA ONMHAAW.
49. 14. OnguHrn macanaga O/MHIraH evyumM HaTvkanapugaH Ba FAko6u-

FaMULTOH TEHrfaMack TYMuUL UHTErpanuHUHT XoccanapugaH oiganaHne,
Hy”Ta XapakaTh TeHrnamanapuHWHI GUPMHYM WHTErpannapu TOMWUACHKH.

XKaBo6: = /+ —]/ — 2gtj — 2bx— b\ = ax,
@&y g
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b2— x, Q —'V= - 2x- Y.

byHOa ax, a2, 61 Ba /j2— WUXTMEPWMIA y3rapmacnap.

49.15. Maccacu M 6ynraH (M3MK MasiTHUK Xy3raaimac rOpu3oHTan
y~ atpodumpa alinaHagn. MasTHUKHWMHT Oy yBAa HucbaTaH uHepuus Mo-
MeHTU | ra TeHr, MasTHWK Maccasap MapkasufaH ykpgada 6yaraH maco-
tha / ra TeHr. Akobu-FammnbToH AuddepeHUuMan TeHrnamacu Ty3WICUH,
YHUHT TY/NUK; WHTerpasnm Ba MasTHUK XapakaTWUHUHT OUMPUHYM  UHTerpan-
napu TONWACKH (NOTEHLMaNn 3HEPrUSAHUHI HOMb caT™M “MAn6 MasTHUK y™'u
CaTXW ONIMHCUH).

XaBob: 1 Mgl = 0;
aBo ) ot ” \dp/ glcos @ ;
0}

2) = bt £ \r21l j ¥ Mglcos¢— bdy;
¢ o
3) + V t \JyMgia"v:ri- a’+V2ly Mglcose -6 = /O,

byHia a Ba 6—MﬁTerpa]‘ll‘laLlJHI/lHr NXTUEPUIA y3rapmacnapu.

49. 16. buTtTta xy3sranmac O HyxTara 3ra OynraH NUPUIAOKHWUHT Xa-
pakatu r]), 0 Ba ¢ diinep 6ypuaknapu 6wunaH aHwyraHagn. 49.11-macana
UMMM HaTwKanapugaH oiganaHnt AKoOU-TaMUNbTOHHWUHT Xycycuid %o-
CUNanu TeHrnamacu TY3WACUH Ba YHWHI TYNWL, WHTErpanu TOMWU/ICUH.

>¥¥a80g: H\‘) v ! I/ av aY_cds 0\2-(—————1I/E-9—\—/—i2-\]-
9’ dt 2A 9ND [a [ED J 2AT g8 J
+m%I cosB =0;
2C{ mpJ
2)V=V + M5+ +
+jy —2Abt—" — & 6»5c°5— —2Amglcos0dO.
49.17. TOpHUHT Y

B HykTanapra maxkamfaHraH, ynap opacugaru

Macoha | ra TeHr. TOPHUHT Xamma HyKTana-

pugarn T TOPTUAMWWHKU 6Up Xun Xxmcobnab,

TOPHUHT  KMYUK TebpaHuwnapm yuyH [amuib-
49.17-macanara TOH OyiiMya TabcUp XMCOGNAHCUH. TebpaHULL-

napHW 6WTTa Xy BepTUKan TEKUCAMKAA COaup
6ynagn Ba Topra (ak,aT TapaHrIMK Kyuu Tabcup 3Tagnm fe6 xmucobnaHa-
AW, TOPHUHT YM3LWYLL 3UYAINTA P ra TeHr.

M

XKuwob: S =
t, 0
byHpa: y = y(x, t).
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49.18. TamunbTOH-OCTPOrpagCcKnii  NPUHUMNKN Ba ONAWNHIM
Macasia eynuMun HaTuxanapugaH doiganaHn6, Top TebpaHuwna-, o
PUHUHT andbepeHyman TeHrnaMacu TY3WICUH.

24 T
ago6: -~ - = a2 A byHaa af- — ;
d* ax2 P

yerapasuu LiapTnap:
Y(o, t)y=y(i, 0 = 0.
49. 19. A6COMIOT 3nacTMK 6OMp >KMHCAM Ba 4y3unmaigu-
raH / ysyHaukgarn uvn 6up yum 6unaH O HykTara ocmb Ky-  canara LLI"
mnrad. OrupaMK Kyyu TabCcupuga COavp 6ynaguraH WMHWHT

BepTUKan atpodugary Kuuuk TebpaHuWnapu YyuyyH [amMunbToH Gyinua
TabCUP aHWKNAHCUH. WM Y3YHAMK GUPJMIMHUHT Maccacu p ra TeHr.

i
XaBob: S dxdt,
. ax
ti 0
OyHaa y —y(x, t).
49.20. FaMnnbTOH-OCTPOrpagCKuniA NPUHLMNM Ba ONAMHIN Macana edn-

MW HaTwkanapugaH goiiganaHn6, 6up yum 6unaH ocub KyiAnnraH WNHWUHT
KNYMK TebpaHuwnapn guddepeHuman TeHrnamacu TY3UCUH.

XaBob: ——= a— yerapasuu LwapTnap:
dt2 oax o« - 4 - [qX'
)y(@,0 =0, 2 y{1,0, A ga M- YeKnu,
X dt |
49.21. FaMnnbTOH-OCTPOrpagCcKniA - NpuHUMNUaaH ¢onganadn6, 6up

yun Kysranmac Kuamb KUCTMPWUATaH Ba WMKKMHYM yumpga T maccacu Oyn-
raH MHrM4Yka cTepXXeHb Oyinama TebpaHWMLWNapUHUHT AnddepeHLan TeHr-
namacu TY3WICUH Ba uYerapaBuil waptnap &3mncmH. CTepXKeHb matepuanu-
HWHT 3u4aurn p, OyiinaMa 3nacTUKAMK Moaynu E, KyHAanaHr Kecum
to3acn F, y3yHnurn | 6epunraH.

XKaBo6: --d—:—';—— a2--,-2--, byHga u (x, t) — 6yinama yk WyHanuwmgarm
ax

cumxum a= 1f i— yerapaBun LwapTiap:
= o1 M = —gr ¥
X=0 Pox o X—T

49.22. Bup yuuM mMapkam KUCTMpuAraH Ba 6ollKa yuuga AWCK GynraH
CTEPXXEHHUHT Gypanma TebpaHuwnapyn audpepeHunan TeHrnamacu Ty3us-
CH. CTepXXeHb MaTePUaSIMHWHT 3UYAUTM P, cumKUW Mogynn G, KyHAa-
NaHr Kecum tosacu — r paguycnu [oipa, cTepXeHb Y3yHAurn |, AWCK-
HUHT MHepuus MOMEHTM J GepunraH,

/\20 N

>KaBob: = a2—
ax2

6yHga 0(x, t)— KyHAanaHr Kecum 3aCMHUHP
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|
alinaHnw 6ypuar, a— Yy £\ uerapaswii waptnap: 0 0= 0, J%Q'
r4 p ' C« \X=1

pax _ ¢ 6yBja J>= T-
49.23. [amunbToH-OCTpOrpagckuii npuuumMnuaaH goganaHné LwapHUp-
M TasgH4yra ara 6ynraH 6ankaHWHT KyHganaHr TebpaHuwnapn gudde-
peHuMan TeHrnamacu TY3WICWH, LYHWHIAEK, uYerapaBuii LuapTnapu ésun-
CVMH. Banka MaTepuaiHHHT 3uuauru p, 6yinama 3nacTMknuk mogynu E,
KyHAanaHr Kecum tosacum F, KyHAanaHr KeCcUM H3aCUHUHI WHepuus Mo-
MeHTH J, 6anka y3yHnurn | 6GepunraH.

d d*v

XaBo6: — + C*A = 0, 6yHAa v(x, t)- EOANKAHWUHT 3ruanwmn, ¢—

i /JEJ
= V "F
d-v\
dex=i O

49.24, TamunbTOH-OCTPOrpagckuini NpuHUMNUaaH goiiganaHné / y3yH-
NUKAarn Komcon 6GankaHWHT KyHAanaHr TebpaHuWwura AOWMp MacanaHuHT
yerapaBuid LLApTAapyM XOCUM LWMMHCKH.

yeraPaswii wapTtnap: tk=0= 0, & ., O, ol .=0,

X=

XKaBo6: S 0 s 0 fry 0.
) v ax2 " OX3x-1
49.25. FammnnbTOH-OCTPOrpagcKuii  NpUHLM-

nuaaH gonganaHn6 | ysyHaMkaarn KoHcon 6arn-
Ka Ba T MaccaM OK4aH TalWKWn TOMraH,
b6ankara Ba Xxysraimac acocra ¢ 6ukuMpnnkga-
rm npyXxuHanap 6wnaH OUPUKTUPUATraH CUCTe-
MaHWHI  KMuvK TebpaHuwinapu TeHrnamanapu
TY3WICUH. banka MaTepuanuHHHI 3U4anrn p,
byiinama a3nacTUKAUK Moaynu E, KyHpanaHr

49.25- macanara KecMM to3acu F, KyHAanaHr Kecum H3aCUHUHT
NHEPLMSA MOMEHTM J.

XKaBob6: d—2'+02y: 0,6XH,CI.a c=J1/~£, W ,=0," 0,
dt2 ax1 Y pF' =8 X x—0
=0, EJ— c(vix=—u), mu — c(vx=I—2u).
X=1 ox3
50-8. KOmanosuu cuctemanap. berosioHoM 60rnaHuwnap
50.1. LVCKHWHT cupT ycTupa 6epuaraH arpu 4yusmx 6yiinab cupra-

MacAaH loManawl LWapTu YMyMaawraH KoOpAuHaTanap opacuparv Yeknu
MyHocabaTnap 6unaH ugoganaHuwm KypcaTUICUH.

XKaBo6: s=rq, OyHAa S— YPUHUW HYXTAaCUHWUHT 3rpum 4msn™ Oyii-
na6 yTraH Wynu, r— guck paguycu, §— ANCK TEKWUCAUTMra OpTOroHan
6ynraH y” atpodumga annaHuw 6ypyarm (s= 0 6ynraHga ¢ = 0).

50.2* LunuHapuk cupTra ara OynraH >XWCMHUHT TeKucnuk 6yiinab
cupraHMacgaH tomanail LIapTu TOMUICUH.
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KypcaTtma. XXucm 6unaH maxkam 60rnaHraH KoopfAuHaTta cuUCTeMa-
cuga UMAVHAPWK CUPTHUHT KyHAanaHr Kecumy to3acuia ONMHaguraH arpu
YN3NL— RYHaNTUPYBUMHUHT TeHrnamacy 6epunraH ge6 XxmcobnaHcuH. XXKucm
KECUMUHUHT TEKUCNMKAArW XO0NaTUHW aHuKNaligHraH mnapameTpnap cudga-
TMaa A KYTOHMHT X, Y KOOpAWHATanapH Ba XXWUCM 6GunaH GUPUKTUPWUAraH
Air|g KoopgmHata CUCTEMaCUMHWUHT Bypunnw 6ypyarn B Kabyn KWAWHCKH.

XaBo6: x — (E”sin0 + r*cosO)© = 0, y + (IKcosO — T]"sin0)0=0,
O6yHa CK> LK — YPUHWLL HYKTAaCWHWHI KOOpAMHaTanapH.

50.3. OnauvHr1 Mmacana UUANHAPUK CUPTHUHT AYHANTMPYBYMCK 3MINNC
6ynraH Kofija eunicuH.

XKaBob6: x n(a2c0520—b25in20)1/2('): 0,

(a2— by o sin 0 cos 0 q
n (a2sin20 + 1i2c0s20)1/2

OyHAa X, Y — 3M/MNC MapKasWHUHT KOOpAWHaTanapH, a, b — anauncHuHr
KaTTa Ba KMYMK fipuMm yknapu. b = a 6ynraH Xycycuid xpnga [oupasuii

UMIMHAPHUHT TekMcnuk Oyinnab tomanawy waptnapu: X+ a0 = 0,r/=0
Kocun KHnnHagw.

50.4. 50.2- macana UWAVMHAPUK CUPTHUHT WyHanTUpyBuMcK napabona
b6ynraH xonga eduncu.
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Xaco6: 21 /2?20 sin0 tg0 =0, 2y—/?0(2 + tg20)sin 0 =0, OyH-
Ja X,y 6unaH £2= 2pr\ napabona YYMHUHI KOOpAMHaTanapH GenrunaHrat.
50.5. 50.2- macana UWAUHAPWK CUMPTHUHI NyHaNTMpyBYMCK TFunepbona-
HUHI TapmMoru 6GynraHuga euyunsicuH.

?KaBo6: x — (a2c0s20 — b1sin20)126 = O,

(a2+ br) 0sin0cos 0
(a2c0s20 — 62sin2Q)I2

OyHAa X, Yy KoopAuHatanap yuyyH u2a2— 12b2m 1— runep6ona acumn-
TOTaNapvHWHI KecullraH HyLTacu OfIMHIaH.

50.6. LMAHAPUK CcUpPT GMnaH uJerapanaHraH >XWCMHUHT LUANHAPWK
CUPT yCTMAa CMpraHMacfaH loManawl LapTu TOMUACKH. XKUCM KECUMUHUHT
TeKUCNUKAAru "~onaTUHW aHUKMOBYM MapameTpnap cugatuga s Ba 0 Kabyn
UMANHCUH, OyHAA S — TasiHY CUPTUHWHT yHanTUpyBuM 6yiinab 6upop HykK;-
TafjaH 60wnab uKkana WyHaNTUPYBUMHUHT K  ypuHMIL HyuTacurada "u-
cobnaHraH éW ysyHauru, 0—)>KMCM Kecumura mapkam 6orfaHraH A cT)
cucteMaHnHr A% yum 6unaH K HyuTara yTKasuaraH ypuHMa yHanuiiu
opacugarn 6ypuyak.

Xapo6: ds® \(nk 1 +
/

M1 K \211/2 dd
1n do )

6yHpa £k, Tk 6unaH K HykTaHuMHr J1 | 1) KOOpAWHaTa cucTemacugarv
KOoOpAuHaTanapH OGenrunaxrat.

50.7. ONAMHIX Macana r paguycnn UWAUHAPUK >KUCM CUpTUAA Ry-
HanTupysuucu 1) annunc, 2) napabona, 3) runep6bona Tapmory 6ynraH
LUMAVHAPUK XUCMap CUpraHmaii tomanaraH [onnap y4YyH eywsicuH.

Xago6: 1) rdty = a2b2(a2sin20+ 62co0s20)“i/2d0, 2) rd\g=
= pcos-3 ddd, 3) rdip = a®d2a2c0s20— b2sin20)~32d0. [lapameTp-
napHuHr mawvHocu 50.3, 50.4, 50.5- macananapgarn kabwu.

50.8. bypuak Te3nuk BapuaTopupa (pacMmra LapaHr) r paguycnm LUCK-
[aH ropusoHTan abconoT ragup-6yayp CupTaM  AWCK ainaHuw y“urava
6ynraH macoa MXTUEPMIA LOHYH GWnaH y3rapuwn MyMKWUH. JUCKNapHWUHT
@ Ba (@ O6ypunmw 6ypuyaknapu opacugaru 60rfaHuL TOMUICUH.

XaBo6: rdty = xd(p. By MyHocabaT ymymuin “onga WHTerpannaH-
mainam.

50.9. Yunapu napanien 6ynraH WKKuta pagup-6ygyp cuptau goupa-
BUI KOHycnap puagupakdya BocuTacu 6unaH 6up-bupura Term6 Typagw.

60.6- macanara
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50.9- macanara 50.11 - macanar a

PungmpakyaHWHT  yXyW  KOHYCMAapHWHT  ficoBYMnapura napannen. Pun-
AvakK4ya y3arvHWUHr anaHuw yxu 6yiinab uXTnépuii X°WyH 6unaH Ccun-
XUWU MyMKMH. Arap a — yx 6unaH KOHYC fCOBYMCKM opacugaru 6ypuak,
h — KOHYCHWHT 6anaHAnMru 6ynca, KOHYCNapHWUHI ainaHuw Oypyak Tes-
NVKNapu opacupary 60rnaHuW TOMUACUH.

Xago6: mp—  -—— 6yHAa X — rungunpakyagaH rokopugarm

KOHYC yuyurada 6ynraH macoda.
50.10. Kuppacu spum foupagaH uMbopaT KOHbKM My3 ycTuaa cupra-
Hagu. KOMbKMHUHI KyHAanaHr WyHanuwga TOWMac/MK wapTu E3U/CUH.

XKaBo6: sin 0—ycos0= 0, 6yHAa X, Y KOHbKWHWHI My3ra Teruné6
TypraH HyXTaCWHWHI KOOpAUHaTanapu, 0— KOHbKU Tekucnuru 3$amaa mys
TEKUCAWUTY KecuwraH umamx 6unaH Ox yK opacuparu bypuyak.

50.11. Pagmycu a 6ynraH AucK abconoT ragup-6yayp TEKUCAUK Yc-
TMAa toManaraHuja KuHemaTuK 60rnaHuWw TeHrnamacu TOMUACUH; AUCK
XonaTuHY aHWXNoBYM NapameTpnap cudatnia AWCK Mapkasn KoopAuHaTa-
napu

1) xc, yc, zc Ba Oiinep bypuyaknapu O, i|;, §; 2) ANCKHUHI TeKuc-
NUKKa Ternb TypraH HyxTacu KoopauHaTanapu X, y Ba Jiinep 6ypuyakna-
pn 0, ip, © Xabyn XWAMHCWH.

XKaso6: 1) xc—a0lOcosOsin\|)— a\j)sinOcos\|)—adco5|5= 0,

yc+ a0cos0cosV}—ampsin0osinmp—sa@sinX)= 0, zc+a 0sin 0= 0.
Oxupru TeHrnama z(, = acos0 MyHocabatra KentTupunagu.

2) x —adeceosn3 y = adsins

50.12. ByHAaH ONAVHTU MacanaHu YTKWP TapAuwinm AUCK YYyH cupd
FaHuw taxaT KyHAganaHr MyHanuwga GynMaraH Xofida euusicu.

XaBob: 1) xcsinip— jlccost);—a 0cos0—0, zc = acosO0,
2) xsinij) —y cos\j) = 0.

50.13. KyHfganaHr KepTWKAM a paguyciu (TULWAWM) pungupak Tekucs
NUK 6yiinab wyHaall omManaiauku, YHUHT yXW Xap [OMM TeKUCIMKKa
napannenauruya xonagn. KuHemaTuk GOrMaHUWHWHE TEHrnamacu Tonwun-
CVH.
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50.13-macanara

KypcaTtma. KyHpanaHr  KepTuK,
PUNAVPaKHUHE  cod alnaHn yKu HyHanum-
lwmnaa cuMpraHuwra TYCKUHAVK uunaMaiaw.

XKapob: fisin0—ycos0—ap=
=0

58.14. Pagnycm a 6ynraH wap

abconoT ragup-éyayp cupt yctuga
tomanaingn. CupT uyihimgarnya 6yn-
raH xonnapfa KuHemaTWK 6ornaHuLW
TeHrnamanapu TOMWACUH: i) TEKUCAUK,
2) R paguycnu umnuHgp, 3) /? pa-
anycnu cipepuk nanna (R > a), 4) yku

Ba SCOBUMCM opacugary Gypyarm a GynraH KOHYC.

KypcaTma. YMy fnawradH KoOpAvHaTaiap cuathaa LapHUHT cupT  6uiaH
YPWUHUG TypraH HyXTaCMHUHT KoopAuHaTaapu Ba Jiinep 6ypuyaknapy OfIMHCUH.

XaBo6: 1) x —aO0sing + adsinOcos = 0,
y -faocost-badgsinosing= 0;
2) (R—a)y--a(cos0-f )= 0,
r—aocob(® —7)—adbw 037(dh —y)= 0
3) R—ad”™n 0J+ al0cos 0Xin (h— pX + a dsin 0i ~h
+ a ([cos 0sin 0X%— sin 0cos O™03aCh — "] = 0,
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(R—a)0X+ aO0cos (if — + a @sin 0sin (4>— rpi) = 0;
4) Basina + aBcosa sin(3—a) + agsina + ad[cosOcosa —
— sin 0cosa cos(ijy—a)] = 0,

Ao—aocos(\j—a)+ athaT Gsin([?—a) = 0.

50.15. ARnaHuw snnunconam (a— KatTa ApuM yuu, b — KMunk spum
yKku) abconoT pagup-6ygyp TEKWCAWK ycTuAa lomanaingu. YMymnawirad
KoopauHaTanap cugatnga X, y, 0, ij;, @ kKabyn UuMnnHWG KMHEMATUK
6opnaHvWw TeHrnamanapu éswncuH, 6y eppa X, Y — 3/IMNCOUAHUHT Te-
KUCAMK 6WnaH YpUHULI HyuTacu KoopguHatanapH; O, \j;, ¢ — Siinep 6yp-
yakapu.

XKasun6: (xsin \;—y cos\j))(@cos20 + b2sin2 0)3/2—a2bf(.J = 0,

(xcos ip - 1/sin ij)(a2c0s2 0 + b2sin20) "~ + b2dsin 0= 0.
50.16. Topougan >Xucm abcontoT pagup-byayp TeKMcauk 6yiinab
lomManangn, b — Top MepuguaHUHUHT  3KBaTOpAaru 3rpuavk  paguycu,

a+ b— Top 3kBaTOpman aiiNaHaCMHUHT paguycu.

X, ¥, 0, @,  napameTpnapHM YyMyMfalliraH KoOpAuHaTanap pfeb
uabyn umnub, KuHemaTuK GopnaHuwnap TeHrnamanapy TONWACUH, ByHAaa
X, Y — TOPHWHI TEKUCAUK OUNaH YpUHraH HYKTAaCMHWHI KOOpAMHAaTa-
napu, 0 — TOPHWMHT UMANMK 6ypuyarn, \|3— Top ypTa TEKWUCAUTU WU3M
6vnaH Ox yu opacugarn 6ypyak, ¢ — TOPHUHI cof avnaHuw Oypyarn.

Xaeob6: x + (a 4- bcosO)cosifi + 60sinij) = O,

y+ t(a 4-bcos0)sing—60cos\3= 0.

50.17. WVIKKM rungmpaknu TefieXXKaHWHT yMyMalliraH KoopauHatanap
COHW Ba 3PKUHAUK Aapadkach aHWYraHcuH. TeneXKaHWHr Kopnycu, ymy-
MW yBAA YypHaTWAraH, CMpraHMacfaH toManoBuM pULMPaknapHUHT “apa-
KaT TeKucnurura napannen xapakaTnaHagw, r— rungupaknap paguycw,
[ — ApuM YU, Y3YHAUTW.

XaBob6: WMKkuTa MHTErpannaHManguraH

XC0S04-Ysin0—r¢px—/0 = 0, Xsin 0—ycos0= 0

ngopanap 6unaH 6ornaHraH TypTTa X, Y, 1, O ymymnawraH KoopauHa*
Tanap. CUCTEMaHUHT 3PKWMHAMK JapaXacu WKKuta 6ynagu.
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50.17- macanara 50.18- macanara

50.18. T'yceHuHanap ¢a™aT 6yinama iyHanMwpga cupraHmacfjaH roma-
nawHn TabMUHNakan ae6 “~mcobnab, ryceHmuany TPaKTOPHWHI yMyMAall-
raH KoopfuHaTanap COHU Ba 3PKUHAWK Aapaxacyu aHWKNaHCWH, F—TasaHy
rungupaknap pagmycu, 21— W3HUHT 3HW.

XKaBo6: butTa MHTerpannaHmamamnraH x cos0 + /sin 0 —r¢l— /0 =
= 0 MyHocabaT 6unaH 60ornaHraH x, y, ol O TypTTa yMmyMnaliraH Koop-
AvHaTanap. Cuctema yuTa 3pKUHAMK Aapaxacura ara.

50.19. byep (enkaHNM KalWK) HUHT yMyMnaluraH KoopAuHaTtanap
COHM Ba 3PKWHMIMK AapaXkach aHLLIYraHCUH.

XaBob6: VIKKMTa MHTerpannaHMangmran

(xcos 0+ ysin0O)tgp—ao0= 0, xsin9—ycos0= 0

MyHocabaT 6unaH 6ornaHraH TyptTa X, Yy, 0, @ ymymnawraH KOOpAWHa-
Tanap. CucTeMa WMKKUTAa 3PKUHAMK Aapaxacura ara.

50.20. Paguycu r 6ynraH abconoT garan CUPTAU JUCK TYrpu yumsun?
6yiinab rungupaign. bup yum wy TYrpm umsmn® 6yiinab cupraHyBuu cTep-
XEeHb [OMCKKA CysHagu. [MCK Ba CTepXeHnapfaH TalKWAa TOMraH CUc-
TEMaHUHI YMyM/allraH KOOpAWHAaTanap COHW Ba 3PKMHAMK JAapaxacu
aHLLIYTaHCVH.

XKaBo6: Tyrpu umsumk 6yiinab cTep)XeHb opacugaru 6utta ymymnatl-
raH KoopauHata cugatmga ~abyn UWAMHUWKN MYMKWH 6ynraH 0 6ypuak.
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LVCK Ba CTEPXXEHHWUHI "ONMaTUHW aHLWy
noBuM gonraH napametpnap O 6ypyak op- Y
Nanu veknnm £= rctg (0/2),

x=—2r(ctg(0/2) + 7) + Ci,
@+ ctg(0/2) + 0= C2

MyHocabaTnap 6wunaH mdoganaHagu.

50.21. Yurta pgaran cupTiv UAAMHAP-
napjaH TaWkKua  TOMraH  CUCTeMaHUHT
yMyMaliraH KoopfuHaTanap COHU Ba 3p-
KWUHAWMK [apaXacu aHMKNaHCcuH. WKkuTa
6up Xun r paguycnu LUAVMHApRap ropu-
30HTan Tekucnuk O6yinab tomanangm, R
PafuyCcnM YYUMHUU UWAMHAP 3Ca LY MKKK
UMAMHAP YyCTuaa tomanaigu.

XaBob: TypTTa AuddepeHunan TeHrnamanapHu KaHOATAaHTUPYBYU
ontuta I, y, 0, ¢, ¢l (2 ymymnalwiraH KoopauHaTanap:

X— R¢psin0—0(rgpx—y)—0, y+ RdcosO+ O(rdhpx—y)ctg0 —
—2npx= 0, xsin(0— a)— i"sinOsin(0—a) + 2/-¢2sinasin(0—a) —
— 0(np2 + xsina — rcosa)sin0 = 0, sin (0—a) + ~pcosOsin(0—a)—
— 2T (h2cosctsin (0—a) + o{rd2-f msina —y cosa) cos 0= O.
Cuctema MKKUTa 3PKUHANK Japaxacura ara.

50.22. 50.18-macanaga 6aéH “MAWHFAH TYyCeHUUann TPAKTOPHUHT
LBUraTenupaH van ryceHuuara ysatunaguraH Kyd4 MomeHTn M, (/) ra,
YHI TyceHuuara ysaTunaguraH MOMeHT 3ca M2(t) ra TeHr, TPaKTOPHWHT
Maccac T 6ynraHfa YHUHr “apakaT TeHrnamanapu Ty3wicuH. Pungu-
paknap 6unaH ryceHuuanap maccacu “wncobra O/IMHMACWH; TPaKTOPHUHT

MHEPLMS MapKasu Opb;ain YTyBYM BEPTMKaN y”a HucbataH MHepuus Mo-
MEHTU / ra TeHTr.

XaBo6: Trx = (Mx+ /MAcos0, Try = (Mx+ M32sin0,
IrQ —I(M2— MJ, ript= xcos0+ Ysin0— IQ.

50.23. Temup #yngarm Xyt rungupak (ckat) penbcnap 6yiina6
cupraHmali toManaraHfa OuTTa 3pKUHAMK Japaxacura ara O6yauwm Kyp-
CaTWU/CKH.

KypcaTtma. J>XyhT rungupak mogenu cudaruga acocnapu ~3apo 6MpUKTU-
puiaraH MKKuta 6up  XWn KOHycnapfaH ubopat >XuMcMm  ~abyn  ~MAWHCWUH, penbcnap
reoMeTpuK Tyrpu umswytap fe6 xucobnaHcuH. Tyrpy umsmxnm “apakarfaH Kuuvk
YeTnaHUL onn TeKLWMPUACUH. YKnapu opacugaru 6ypyaknapHVHIE KOCUHycnapu ity-
npgarn xafBan 6unaH aHuKNaHaguraH xysranamac Oxyz KoopavHaTanap cuctemacut
Ba MKKWTa Kysranysuum Ax'y'r' xampa C|T]E cucTemanap KUPUTUICKH.

X' y' r' | T S | ri £

x €0s0 —sin0 0 x' cosd 0 —sin @ x  cosocos @ —sin 0 —cos9sini|>

y sin0 cos00 y' 0 10 y sin0Ocos¢ cos0 —sin Osimj)

r 0 0 12 sin g 0 cos ¢ z  sing 0 cos ¢
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50.23- macanara

6y epga 0, r)— KpunoB 6ypuaknapyu; yMmymnaliraH KoopavHatanap “~unwvb y, 0, ip,
P Kabyn KwnvHcuun, 6y epga y — Maccanap Mapkasy C HUHF opguHatacy, ¢ —XUCM-
HUHE XXy(PT rungMpak yku atpodmparn anaHu Gypuarm.

XKaBc6: CupraHmachaH rHOManall LwapTtu
0—ipph=0, ;+ p0 --—tgajtga = 0, y —<pfR—Itga

KypVHULITa 3ra, ynap WHTerpaifnaHagv; Xy®mT pungupak 6UtTa 3pKWHAMK
fapaxacura ara.

50.24. Pagnycnm a 6ynraH T MacCam OHO >XMHCAW  AUCK [OPW30H-
Tan TekUcAuWk 6yinab cuopaHmacgaH toManaigu. JWCK  XapakaTUHWHT
TeHrnamManapu  Uyiimparmya TaHnaHraH KoOpAuHaTanapfa Ty3W/ICUH.
1) xc, yc, 6, \|\ ¢ koopauHaTanapga, 6y epaa xr, yc— [UCK Macca-
nap MapKasVHWHI KoopauHaTanapH, 6, if, ¢ — Oiinep 6ypuaknapu, 2) X,
y, 0, \- ¢ koopguHaTanapga, Oy epga X, Y — AUCKHWUHI TeKUCNWK 6u-
NaH YpUHMLI HyKTacu KoopAuHatanapH, 0, 7, ¢ — dinep 6ypuaknapw
(50.1 i-macanara KapaHr); 3) AWUCK aiinaHu OHWIA 6ypyak Te3NUrM BeK-
TOPUHWHT AUCK MapKasuii MHepuus anauncouan 6ow yknapuaaru npoek-
umsanapy 6ynmuw p, g, I KBasmkoopguHatanapga; A, C— AUCKHWMHT 6oL
MapKasuii MHepuusi MOMEHTIapu.

Xaob6:
. dodl , d dL
nxc I
4 dh 4 — 4 (sin )— x2cSst)eBs o,
dt dQ dd

—= —a(?jcos\)-f X2sin \|3)sin 0,
dt dtj)

—= —a”cosij)  Xosinmp),
dt dy
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xc —a0cosOsinif—aifsinOcosif—a cosif — O,

yc+ ao0cos0cos if—a ifsin 0sin if — a gpsin if = 0,
6y epga Ar, $2— HoaHuK KynainTyBumnap, L — JlarpaHXX QyHKUMSACHK,
= \T(XB+ ye+ a2@sin20 )+ 7~ f02+ ~ co0s20) +
_|_%xc(ifsin0 4-p) — mga cos 0;
»d db _y d dL _~ d dL __dL _ g ddL __q

dt ax " dy 2’ dt go do tdt dy
— — —c”cosif +A.2sinif), x —agco3*-= 0, y—adh3T1T”*=0,
dt dop
6y epga A* K — HoaHuK KynainTyBumnap, L — JlarpaHX (QyHKUUACK:

L= 2T [x24-y2+ 22(024- if2sin30)4- 2a x (0cos 0 sin if 4-
4- if sin Ocos if) — 2a//(0cos 0 cos if — if sin Osin if)] 4- — /1 (02 4-
ifcos20) 4-  C(if sin 04- )2— tnga cos0;

3) (14-Tap 4- Agq2tgQ — (C 4- Ta)gr — mgasin 0, Aq -f- Cpr —
—ApqtgQ =0, (C4-Tadr 4-pg= 0, 0 = p.

By TeHrnamanap wuHTerpannaHu6 6ynraHugaH keiuH, x, y, if, ¢ ymym-
nawiraH KoopfuHaTanap

ifcoso= @&, ¢=r—qig0, n:=adpcos”, ri=agsrt”
MyHocabaTnapgaH Tonunagu.

50.25. ByHAaH ONAWMHIY MacanaHWHI eyuMugaH (oiganaHné, [UCK-
HUHT ~aMMa MYMKWH 6y/fraH CTauMoHap XapakaTnapu TOMWICKH,

Kypcatma. [UCKHMHI cTaumoHap “apakatnapu (0, Q, co) ¢asogarn MyBo3a-
HaT ~onatnapu 6wnaH akcnaHagw, byHaa

Q=T o= ¢ r3sin 0.

XKaso6m (0, Q, o0) hazogary MyBO3aHaAT XofaTnapu AUCKHUHT  UKKK
YNUOBAM CTauMoHap “apakaTNapuHUHT  XUAMa-XWIIUTUHU  UOLaoBYK,
TeHrnamacn (c-\-ta2) Oco— AQ2sin04-mgasin0= 0 6ynradH Tl
cUpTHM xocun uunagu. Wy cupT yctmga 0= 0 = 0 Tyrpu UMSUKHWHT
HyuTanapy AUCKHWHT Tyrpu uusuil Oyina6 wyHAak romanawmra Moc
Kenaguku, yHaa OUCK TeKUCNUTM BepTMKan XonaTuHU caunaign. 0 =
= 0 TYrpu UYU3MKHWHI HYKTanapu AUCKHWHI Ky3rasmac BepTuKan fua-
MeTpu aTpouaa nupunnab ainaHuwura moc Kenagu. M CUPTHWUHT  uoN-
raH xamMma uyurtanepu arinaHa 6yiina6 f;apakatra McC Kenagw.

50.28. Kylingarn pgonnapfa AWCK XapaKaTUHWHT YCTYBOP/AMK LIAPTK
TONWACUH; 1) AWCK TEKUCAUTU BepTuKan 6ynmb, Tyrpu umsuy 6yiinab
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lomManaraHnga; 2) AUCK Xys3raiMac BepTWMKan AuaMeTpu atpoduia nupwi-
nab ainaHraHuga; 3) QUCK TeKMCnuUrn BepTukan 6ynu6, ainaHa 6yiinab
loManaraHuga.

KypcaTtma. 50.24 (3) Ba 50.25- MacanaiapHUHT eunMugaH hoiganaHnICchH.

XKapo6: 1) a2 > 0y = =Wy

2 2> Q2 = —
) Q QKp A+ Taz2

3) M2[N1(1 + 2sin20) + Ta2co0s20] 4- £2co(3C + Tadsin 0+
_f_X (C+ Tam2>mga cos0.

By TeHrcusnuknapra KupyBYM KaTTanuknap
(C -j-ma2)Qco— N1£225LL0 4-/A£05LL0=0.
MyHocabaT 6wunaH 6GornaHraH.

X1 BEOB

KOCMW/K YYULLNAP JNHAMUKACK
51-§. Kennep xapakaTu (Mapkasuii Kyy Tabcupuparu “apakat’)

51.1. Maccac T 6ynraH MoAAMiA HyxTara TabCup KWAyBUM OYTYH
onam TopTMWMW Kyun F = T \i/r2 TeHrnMK 6unaH adwyraHagyM, O6yHAa
(G,= fM — TOopTMW MapKasWHWHT rpaBuTayuMoH napameTpn (M — YHWUHT
Maccacu, / — rpaBuTaLnoH AOWMMWIACM) Ba T — TOPTUW MapkasugaH Top-
TUNyBYM Hy” Taraya 6ynraH macoda. OCMOH XWUCMUHWHI R paguycu}in Ba
YHUHT CUPTUAA OTUPAUK KYUYWHUHT g Te3NaHUWWuHW*) 6unraH Xxonga. oc-
MOH YXWUCMWHWHT rpaBMTaUMOH napameTpu W aHUKNaHCUH Ba EpHWM OCMOH
Xucmm ge6 onnb, EpHuHr pagnycn R = 6370 km, g = 9,81 wm/c2 6yn-
raHmga YHUHT MUKZOPU XUCOBMAHCUH.

XKaBo6: (1= g R2, Ep yuyn = 3,98-105km3/c2.

51.2. OCMOH XMUCMUHUHT Mn maccacu Ba Rn paguycuHuHr Ep mMac-
cacu LU Ba paguycu R ra Hucbatm mabiym Oynca, YHWHT cupTuga rpa-
BMTaLMOH napaMeTp un Ba Ep OrvpAMK KYYMHWHT gn Te3naHun aHXxy

naHcvH. By katTtanuknap Oii, BeHepa, Mapc Ba HOnuTep y4yH Xuco6naH-
CWH, ynap Y4YyH Teruwnu Hucbatnap uyihmgaru xagBanga 6epusraH:

| Mn :M Rn 4 I Mn :M Rn -R
el7} 0,0123 0,273 Mapc 0,107 0,535
BeHepa 0,814 0,953 HOnuTep 317 10,95

* 1 By epga Ba GyHAaH KeliH OCMOH YXWCMWHUHF TOPTWLL Ky4u YHWUHT MapKasu-
ra iyHanraH fe6 apa3 “MAMHagW;  OTWPAVK  KYUVMHWHT ¢ Te3NaHWWM  OCMOH
YXUCMUHVHT aiinaHuLLMHM Xuco6ra onmMaii 6epunagu.
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YKaBobu:

M., km3/c* £. M/C* M-. km3/cr g. m/ct
(0] 4,90-K8 1,62 Mapc 42,8-103 3,69
BeHepa 326-1C8 8,75 HOnuTep 126-103 26,0

51.3. Mogauii HyuTa OCMOH XWCMWHUHI cupTugaH H 6anaHgnukaa
R paguycnu alinaHma opbuta 6yinab OyTyH onam  TOPTULLIML  Ky4u
Tabcupmaa TEKWUC XxapakaT Kunagu. Mopaumi HyKTaHWHT  “apakaT Tes-
amrn nl Ba anaHn6 un™Mw  gaBpu T aHUKNAHCUH®).

Xago6: 1) o, = l/"iL = /T (6epHAraH OCMOH >XUCMU YUYH
Yy or Y R+ H
H 6anaHgnukparu anaHuwl Te3nuru);
/ r (R o
—=21m. _— . by epgma, r— wmopamin  HykTa-
" RVg

[JaH OCMOH XWUCMW Mapkasurada OynraH macoga, L — YHWUHI rpaBuTauuoH
napameTpu, g— YHUHI CUPTUAArn OrMpnK KYUYUHUHT Te3NaHULWN.

51.4. CyHbMIA NYNAOWHWHI OCMOH >XUCMW CcUPTUAAH “wncobnaHraH
yumw 6anaHiMruHM xucobra onmai. Teruwnamya 6MpUMHYM  KOCMUK — Tes-
NINK yr Ba ainnaHm6 umkmw pgaspu T Ep, Oli, BeHepa, Mapc Ba HOnu-

Tep Y4YyH aHMKNaHCUKH.
>&a306:

vt km/c T, mMun Vit km/c 7\ MuWH
Ep 7,91 84,3 Mapc 3,54 101
Oi 1,68 108 tOnuTep 42,6 172
BeHepa 7,30 87,5

51.5. 3kBatop TekucAuruga annaHysuu EpHWUHT goupasuii  iyngowuu
Aap fovM EpHMHT 6Mp KoM Temacuja TypulW YYyH y KaHgall 6anaHpg-
NNKAA YUUPUIIULLL Kepak?

XKaBo6: H = 35800 km.

51.6. Arap nyngow 3kBaTop Tekucnurura a 6Oypyak ocTupa orrad
H 6anaHgnvkpgarn fovpaBuii opbuta 6yiinab xapakaTnaHaétraH 6ynca,
Wyngow Tpaccacu (YHWHT TPaeKTOPWUACUHMHI ep CUpTMAArn Mpoekuuacu)
Ep skBaTopu OunaH KaHpgai |3 6ypuyak ocTuaa Keculuiagwm.

XaBob: tgp = -INa—------------ , 6yHga Q — Ep cyTkanuk
cosa-f-ay(/r + /I)*:y
alnaHUWKWHUHT Bypyak Te3UrM Ba O,— YHWHI TPaBUTALVOH NapaMeTpu.
51.7. Maccacu m 6ynraH Hy*1a F = rTw/r3 6yTyH onam TOpTULLIMLL
NOHYHM 6unaH Xysranamac Mapkasra TopTunagu, OyHaa w— TOpTUAML
MapKasuHWHI TpaBUTaLMOH NapaMeTpu. SHeprus MHTerpasm TOMUICUH.
XKascb: v2— 2p/r = h.

* By 6G06HUHI >avMmva Macasianapuga aTtmoctepaHnnr MapuiIMANVHU Xucobra
Manmms.
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51.8 WMynpow fovpasuii  opbuTacuHUHI KaHgail H  GanaHgavriga
R paguycny nnaHeTauvHr CuMpTUra HucbataH nNOTEHUMan 3Heprusacu
YHUHT KWUHETUK 3Hepruscura TeHr OyAuLUM aHLIYraHCuH.

XXaBo6: H = R/2.
51.9. Yekcmsnukgarn tesnurn vx = 10 km/c 6ynraH MeTeopuT ep

aTmocepacura KaHaah Te3nukK OunaH KUpULIWM aHWKIQHCWH.

XKaBob: 0=15 kwm/c.

51.10. KocMmuk annapaT YEeKCH3/IMKKa KeTULIM Y4YyH YHra nmnnaHeta
CMpTMAa KaHgal V2 MUHMMan Te3NMK 6Gepull Kepak?

XKaBob: v2= Y 2Vt — MKKMHYM KOCMUK Te3nnK (VX— OGUpMHYM  KOC-
MUK TesfnK).

51.11. Ep, Oii, BeHepa, Mapc Ba HOnuTepnap y4yH WKKUHYM KOCMMK
Te3/IMK aHLIYraHCuH.

XKaBob:
%, kvlc V2, Kv/c
Ep 11,2 Mapc 5,0
Oii 2,37 tOonuTep 60,2
BeHepa 10,3
51.12. HykTa mapkasuii Ky4 Tabcupuga xapakaTtnaHagu. Pagumyc-Bek-

TOp I HUHF MOAYNM t BakT 6wunaH @ KyT6 Oypuyarn opkanm Mypakkab
6ornaHnw xocun umnagnm Ae6 xmcobnab, HYKTAaHUHT Te3NWUK, Te3NaHWLn
aHWKNaHCUH™)

>XaBob6: m2= c2 r|>|2 + [ du\2

\n / A

Wr — + C2bR + n], 6yHpa n — 1/r,
sll'lpz 1] YRR

C= r2p= |rX r| = const MKKWNaHraH CeKTOpuan Te3nuk, nac 6enrucu
NTapUANLL Kyyu, MUHYC — TOPTUNLL KYUYM YYYH.

51.13. Maccacm T 6ynraH HyuTta TeHrnamacu KyT6 KOOopAuHaTtanapH
cuctemacuga r = -1————————@ KYpUHMLWIAArn KOHYC Kecumun 6yiinab mapka-

cos

31 Ky4 Tabcupupa xapakatnaHagu, OyHaa p Ba € — TPaeKTOPUAHWHE Na-
pameTpy Ba 3KCUeHTpUcuTeTa. HyKTaHU XapakaTnaHTUPYBUM Ky4d aHuL-
NaHCWH.

Xagob6: /'p= O, Fr= — Tu/r2, 6yHga u — c2p Ba C— WMKKWUNAH-
raH cekTopuan Te3/uK.

51.14. Maccacm T 6ynraH Hyuta F = T u/n2— 6yTyH onam TOpTK-
WNW LOHYHM GunaH Kysranmac uyTbra toptunagn. Hykga xapakaTUHWHT
TPAEKTOPUACK TOMUJICUH.

*) By epfa Ba OYyHA3H KeWiMH KyT6 KOOpAMHATa CWUCTEMACUHWHI yyu TOPTMLLMLL
(MTapunuw) mapkasu 6unaH ycTma-ycT Tywaan ae6 “vcobnaHagw.
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XKaBo6: KyTb KoopauHatanap cuctemacuaa TeHrnamacu r—
I+ecos(<p—e)

KypuHuwga (Koum e Kecumu) 6ynraH WKKUHYA TapTubnu arpu  umsuk, 6y

epga p = c2|x, e Ba e 3ca UXTWEPWIA MHTerpannaw ysrapmaciapu.

Kypcatma: 51.12-macanaHuHr xaBobugaH GoliganaHnicuH.

51.15. Moganii Hy~Ta OYyTyH OnaM TOPTULIUL Kyyu Tabcupuga an-
NVNTUK TpaekTopmsa Oyinab xapakaTnaHagu; YHWHT 3KCLEHTpucuTeTa

e< 1, mapametpu 3ca, p ra TeHr. HO3anap wHTerpanu ¢ = r2Q—|r x r|
OYNMWKNHKN 6uaraH xonga, 3NAUNTUK TPAEKTOPUSHUHT & Ba b ApuUM  yb;-
napy xamja annaHuw aspu T aHWKNAHCUH.

XKaBob: a= ;o b=l T= — =2nill
1— ea W' 1=ezZ c(l—e23a rjx
51.16. ONgMHrM MacaslaHUHT LapTnapura acocaH HYKTaHWHI arnorei
Ba nepureiifaH yTull naiTnapujarv Te3naHWLLIapu aHWKIAHCUH.

rn/ \ Q /. .
XaBo6: wa= — "*1l—e)2,w,= —(l+ej

51.17. WynpowHuHr Ep aTpodmparn snavunTuk op6uta 6yiinab xa-
pakaTUHWHI aiinaHuw gaBpy T Ba YHWHI anoreid xampa nepureinnapm
thapku H 3kaHnUrMHM 6unraH xonga, OpeUTAHMHT 3KCLEHTPUCUTETA aHUK-
NaHCUH.

L\
XKaeob: e= H i,/ 2y /-

51.18. I7Iyn,qOLu R paguycnn nnaHeTaHWHT atpomaa € 3KCLEeHTpu-
cuTeTa ara 6ynraH anAMNTMK opbuta 6yiinab xapakatnaHagu. Arap ne-
pureii Ba anoreil 6anaHANMKNAPUHUMHT HUCGATW Yy ra TeHr 6ynca (y<C 1)
Mynaow OpOWUTaCUHMHI KaTTa SipUM YKW TOMWIICKH.

XKago6: a = 1
l—y—e(l+7)

51.19. Hyyta 6yTyH onam TopTMWMKW Kyun F = nui/r2 Ttabcmpuga
XapakatnaHagn. OHeprua pgoumuniich h (51.7-macanara KapaHr) HyKTa
TPaeKTOPUACUHUHT  31eMEHT/apu Ba rpaBUTALMOH NapaMeTp jX opkau
noaanaHcuH.

XKago6: h — — \i/a — anaunTuk )

TpaekTOpUA Y4YyH (a 3NAUMNCHUHI KaTTa ﬁomJCKeL?M/IMV'HVIHf
ApyM  yKu), h = 0 — napabonuk Tpaek- y y 1
Topua YyyyH Ba h — u./a— runep6onmk

TpaekTOopua  yuyyH (a— runepbonaHuHr

XaKnkHiA apum  yxn). rw 4\

51.20. ByTyH onam TopTMWMW X°'

HYHWra acocaH XxapakaTnaHaéTraH Moaauii X" | TpaekTopua
HyxTa 6GowaHruy nawWtga TOPTULL Map-

KasugaH r0 macodagarn MO HyxTaga Typ-

raH Ba ro Te3nuMkka ara 6ynraH; cO Tes- 51.20-macanara
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JINK BEKTOPW 6WMnaH ropv3oHT umsnpy (Mapkasy TOPTULW Mapkasu 6unaH
yCcTMa- YCT TywyBuM aiinaHara MO HyuTaga yTKaswiraH YpuHMa) opacu-
pjarn 6ypyak 00ra, KyT6 Oypuarn aca O ra TeHr OynraH. SKCUEHTpU-
cuTeT e "“amga KyT6 yum 6unaH KOHYC KECMMMHUHT (OKYC uu3vpu opa-
cmgarn  Bypyak e aHUKNaHCUH®).

Xagob: e= ] /1+ h, tg (w0—e)= | »
6yHaa ¢ = rOvOcos00— to3anap uHTerpann, h —v2— 2 [x/r— 3Heprusa
WHTErpanu.

51.21. MnaHeTa cupTugaH H 6GanaHANMKKa KyTapuaraHmgaH KeiuH
KOCMWK annapat pakeTaHWHI OXMPru TMOpOHacMaH aXpanub 3SAANATHK,
napabonnk éku runepbonuk TpaekTopus Oyinab xapakaTnaHuwun y4uyH
YHra KaHfali Te3NMK Gepunuwin Kepaknury aHuKnaHcuH. lMnaHeta paguy-
cn R ra TeHr.

KypcaTma. OnguHru macanaHuHr >xasobugaH hoiganaHuiICcuH.
XaBo6: vO<.v2 6ynraHnga TpaekTopusi — snnunc, v0= v2 ga napa-

6ona, vn> v 2xonnga — runepbona; 6yHga v2=171/"2 H=Y2 w

6vnaH H GanaHanukaarun napabonuk Te3nunk (N — AoupaBuin Te3nuk) 6en-
runaHraH.

51.22. Ep cupTmgarm mogamii Hyuta Kyéw cuctemacum pgovpacugaH
ynumnb KeTMWM YYYH YHra uaHgain vO0= v3 6ownaHrny Te3nuk 6GepuLu
Kepak?

Xago6: vn= v3=Y W-f~ (/T — D3 a# 16,7 km/c,
6yHaa v« 30 KM/C — EpPHWUHT [0OMPaBWiA TE3NTN, 03— MKKMHYM KOCMUK

Te3NuK.
51.23. KocMmuk amnapaT pakeTaHWHI OXWPry MOpOHAacufaH axpanuiiu
naituga /M0 Hyutaga Ep cuptmgaH H = 230 km 6GanaHgnvkga 6ynuo,
v0= 8,0 KM/c 60oWnaHrMy Te3MKKa ara 6ynraH Ba 6GyHAa rOTe3IMK Bek-
TOpyM Tropu3oHT umsvpu (rO paguycnu aiinaHaHuHr MO HyuTacHra yT-
KasunraH ypwHma) 6unaH 00= 0,02
pag 6ypyak “ocun KwunaraH. HOsanap
JoumMuiAick ¢, TpaekTopus napameTpu
p, aHeprua poumuiicn h, lyngow
ANNMNTUK TpaekTopusicu KatTa yuu-
HUHT  AyHanuwu, TPaeKTOPUSHWHT e
aKcueHTpucuTeTa, anoreit (HTax) Ba
nepurein (HTLM) “amga MNyngoOWHWNHT

ainnaHuw faspu T aHWUKNAHCUH.
XKaBo6: ¢ — 52790 km2/c, p=7002
KM, h= —b56,6 km2c2, e= ¢(o—
— 0,335 pag, 6y epga (h0— paguyc-

*) KOHYC KeCUMUHUWHI thokan $™m mycbaT MyHanmwm cudatna  KeCUMHUHE  ¢ho-
KycnapugaH 6vpy 6unaH ycTma- ycT TyLyBYM KyT64aH 3HF SA”MH y4yra TOMOH OJIMH-
raH WyHanuw uabyn umnnHagm.
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BEKTOP FOHWHI 60wnaHrny uyT6 bypuarn; e — 0,0649, HTax=1120 KM,
Hmin = 210 km, T = 98,5 MuH.

51.24. bownaHrny Te3NUKHWHT KaHfail MyHanuwmnga KOCMMK anmna-
paT Te3NUKHWHI 60lNaHrMy KuilMatura 6ornvk; 6ynmaraHu xonga R pa-
OUyCnn NNaHeTaHUHr cupTura Kynaé Tywagu?

XKaBo6: Arap 60wWnaHrMy Te3nukK, ydunm 6ownaHrmy Hyuytaga 6ynrad
nnaHeta aTpodura 4YM3naraH KOHyC mumra TOMOH KyHanraH 6ynca.

51.25. kaHpal 6ownaHrny waptnapga R paguwycnu nnaHeTa cupTtu-
faH H 6anaHgnukaa yumpunraH KOCMWK —aunapaTHUHT — TpaeKTopuscu
YHUHT CUPTUHW Kecmanign?

XKago6: 1) vl> v\ cos 00> R |

0 (R+ W)2c0s20G-R?2 0 R+H
6y epga vx— bGepunraH nnaHetaHMHr H 6GanaHagnukgarun [ovpaBuidi  Tes-
nurw.

2) BownaHrny Te3nuk, yuu bolnaHrny Hykgaga 6ynraH nnaHeta aTpo-
(hura umsuaraH KOHYCHWHT TallLapucura TOMOH iyHanraH Oynuiim Kepak.

51.26. MnaHeTanapHuHr Kyéw atpodmpa aiinaHnmé uvuui gaspnapu
T. 6unaH aNAUNTUK TPaEeKTOPUANAPUHWUHT KaTTa spuM yunapu a( opacupja-

rm 60rnaHnLL TOMWCKH.

3 as
XKaBo6: Xap uaHpgain nnaHeta Y4yH — 1 (KennepHWHr yu4uH-
TL T2

UM LIOHYHMW).

51.27. KOnwutep nyngownapugaH 6upn — Mo gebé HOMAaHYBUUCUMHMHT
annaHn6 unumw pgaBpu 1.77 cyTkara TeHr, wy 6wunaH 6upra opbutacu-
UMHT paguycn tOnutep paguycmpaH 5,91 6apasap KaTta. HOnutep—K,yéuw
yptaya Mmacogacu, Ep — Kyéw ypraya wmacogacugaH 5,20 6apasap
katTa (5,20-23000 ep paguycun). HOnuTepHUHr K,yéw atpodmaa ainaHuil
faBpu aca 11,8 #wuara TeHr. HOnuTep maccacuHuHr Kyéw  maccacura
HucbaTn aHuknaHcuH (KOnutep paguycu 11,14 Ep paguycura TeHr).

XaBo6: HOnuTtep maccacu Kyéw maccacugaH 1000 mMapTa KUYMK.

51.28. SnnunTuK TpaekTopus Oyiinab ~apakaTnaHyBuM HyuTa pagu-

yC- BEKTOPUHUHT ypTauya uuiimat [r] masmyHuga [r] —~:H_ rat TeHr-
0

AWK GUNaH aHWYWHYBYM KaTTanunK TywyHunagn, 6y epga T — aiinaHuw
faBpu. Arap a— YHUHT 3MMNTUK TPAeKTOPWSCW KaTTa sipUM yuu, e—
3KCLeHTpUcMTETa Bynca, NnaHeTa paguyc-BeKTOPUHUHT ypTaya LuiiMaTu
AHWUK/AHCUH.

XXaBo6: \r\= a1+ —e2

51.29. Maccanapn TeHr OynraH WKKuTa Wyngow TOPTULL  MapKasu
aTpouaa KomnnaHap opbuTanap 6yinab 6uTtTa WyHanuwpga “apakatna-
Hagu; ynapgaH 6upu ro paguycnu fovpasBuin, 6owilacu 3ca nepurei Ba
anorein macodganapu mMoc pasuwga r0 Ba 8r0 6ynraH 3AAMNTUK opbuTa-
napavp. Mynpownap opbuTanapu ypuHraH HyuTaja 6up- 6upn 6unaH Ge-
BOCMTa yupawwnb O6upnawian Ba KelimH O6upranvkaa XxapakatnaHgun ae6
thapa3 UMAMG, YNapHUHT SHIUM opbuTacy amoreiin TOMU/CUH.
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51.30. 3KcueHTpucuTeTa e BynraH anaun-
TUK opbuTagary HyKTaHWHI xa“n™nii ¢Ba 3KC-
ueHTpuk E aHomanusnapu opacugarm 6orna-
HULLINAP aHUKNAHCKH.

XaBob: tg-j=Y tgj m

51.31. 3nAUNTUK  OpPOMTAHWUHI  UCTanraH
Hy Tacufaru Te3/IMK 3KCLEHTPUK aHoManus op-
ann ungoganaHcuH.

X 6 v= 3/ cos E
aBooO: v= _e cos E

51.32. 9naunTuK opbuTaga XapakaT Te3Mru nepureid Ba anorennga-
T ypTa reoMeTpuK Te3nuknapra TeHr 6ynraH Hyutanap TOMU/ICKH.
XKago6: E = % 4/2 (3NAUMNCHUHT KWUYMK YUM yynapuia ypHawraH

HyKTanap).
51.33. TopTuw Mapkasu atpoduaa 3NAUMTUK XapakaT LWUAYBYM HyL-
CF = emennd P___
TaHUHT paanyc- BeKTOp nogacu: r = iTeeasa)

r=a( —ecosE)er.

HM 6unraH xonga (6yHga er — TOPTMW MapKasugaH YTKaswaraH paguyc-
BEKTOP I HUHT GUPAMK BEKTOPW, ) — Xakukuii, E 3ca— 3KCLEHTPUK
aHomanusa) opbutan Ba MHepuMan KOOpAuHaTanap cucTemanapuga €swn-
raH opéuTan Te3NWK BEKTOPM MGoAacu TOMUICKH.

YKaBob6:

c-VY 1Pl eresTd + ed(l +ecosd)],

N L ]JAl—e2 sin £ (1—e2)cos £
v=] p — ecos E —ecosE
6yHpa e,— KyTbgaH nepwureiira iyHanraH 6UpAuK BekTop, €2 3ca e, ra
nepneHanKynap MyHanraH 6UpAvMK BEKTOP.

51.34. SnAUNTUK OPOGUTAHWMHI Kalicu HyuTacuia TPaeKTOPUSAHUHT Ma-
AannnMili- TOpM3OHT (paguyc-BeKTOpra TWUK TEKUCAKMK) ra oruw  Gypuaru
3Hr KaTTa KuiimMaTTa 3puwagm?

XKaso6: E = + a/2.

51.35. Wyngow r paguycnn [oupaBwii opbuta 6yiinab “apakatna-
HM6, T BakTaa 6up MapTa ainaHagu. Pagvan WyHanMwga v KaTTanuk-
farun TesnuK uMnynbcy onvw ~ncobwura y anaunTWK opbuTara yTay-
AnmMnTuk opbuTta Byiinabd ainnaHné uYMUMLL AAaBPU aHWUKIAHCWH.

T

>Kaob: T.—m y
\2nr)

51.35. Myngow r paguycnn [ovpasuii opbuta 6yiina6 xapakaTna-
HM6, T Bautga Ovp mMapTa ainaHagn. TaHreHuuans (YpuHMa) WHyHanuwpaa



W KaTTafmKaarm Te3MK UMMyMbCWM ONWIL Xucobura y 3anunruk  opbuta-
ra yragun. dnnuntuk opbuta 6yinnab ainaHnm6 umkuw gaBpu 7\ aHUKNaH-
CVIH.

XKago6: 7\ = WT" 3k
RS
51.37. Wyngow Ep atpogmra sKWH T paguycnnm ovpasuii  op6uta

6yiinab xapakaTnaHagu. WynpowHw, TabCupW HaTwkacuia nepurein .,
GynaguraH annUNTUK opbuTara yTKasyBuM paguan Te3nnK UMNYNbCUHUHT
uniAiMaT aHWKNaHCKUH?

>KaBo6: Y £ (Y ~Y 2

51.38. Kocmuk kema paguycu r, = 150-10ekm 6ynraH Ep opbuTta-
cn 6yiinad v = 30 KM/C Te3nnK 6unaH xapakaTnaHagu. Y3UHWHT SHIU
opbutacu adenuiiga Mapc (r, = 228- 10e KM) opbuTacmMra 4YmMUMLLN YUyH
y UaHfaih M yprHMa Te3NMK WMMYAbCU ONULIM Kepak?

LLyHgain macanaHn BeHepa (r3= 108+10°kwm) op6uTacura uvumw
XONMM yYyH XaMm euyunCuH.

XaBo6: Mapc opbutacura: n = 2,95 km/c.

BeHepa op6utacura: n = 2,55 km/c.

51.39. Myngow Ep aTpodwra skuH, nepureil Ba anoreii paguycnapm
MOC paBuwga r, Ba r2 6ynraH anaunTuk opbuTta 6yiinab xapakaTnaHa-
an. Anoreid 6anaHgnurn H ra opTuwmM yuyyH nepureiiga v Te3NUKHUHT
ypuUHMa Oyinya UMAMATM KaH4yara YCWLUM aHWKIAHCUH.

. - i+
>KaBob6: ”» Vv r, \ ! rjl_}frg_tlflz *oro+ r/

51.40. I7Iyn,q0Lu JovpaBuii  opbuTacmpa XapakaTnaHaéTraH KOCMUK
KeMa ypuHMa TE3NUK WMMMYMbCWM ONWW Wynu 6unaH cTapT ONMLIKM Ba TW-
nepbonnk opbutara TE3NMMKHWHI YeKCM3numkaa 6epunraH vx Kuiima L
6vnaH unuMwn Kepak. bownaHruy poupasuii opbuTaHUHT KaHpaih rO pa-
auycura 3apypuii UMNynbc U UMiAMaTM 3HT KWYuK Bynagu?

XaBo6: r0= 2[x/nio

52-§. Typnn macananap

52.1. Maccanapu TX Ba T2 ra TeHr 6yaraH WKKUTa 3pKUH HYKTa
y3apo TOPTMAMLL Kyunm TabCupuia XapakaTtnaHagu. BUpUHUM HYKTaHWHT
WUKKWHYMCUra HucbataH ”apakar LOHYHWU aHWKNAHCWH.

XaBo6: paBuTaumoH mapametpm a — f(rw+ T2 OGynraH abconoT
XapakaT LOHYHapu Kabu Hucbuii xapakaTt cogup 6ynagw.

52.2. KyELWHWHT Teruwnu nnaHeta TOPTULIM Tydainu coaup 6ynys-
UM xapakaTu xucobra OnuHca, nnaHetTanapHuWHr Kyéw atpoduga alina-
HW6 umumw paspnapw T( 6unaH ynapHWHT 3AAMNTUK opbuTanapu KaTTa
ApUM yunapu at opacuga uaHfaih 60rnuKNHK 6ynagu?

Q@ mj
XaBob: —F —F = - L, 6yHaa rmb m2, M — moc paBuwwga
Tj 2 M+ 12
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nnaHetanap Ba K,y8wHuHr maccacn (51.26-mMacanaHuHr ><aBobu 6unaH
TaB0CNaHCUH).

52.3. Paguycnapu R{ Ba R2 6ynraH WMKKUTa OMp >KMHCAWM Lwapnap
y3apo TOPTULIMLI Ky4u TabCcupuia TUHY ~onatpaH “apakatra Kena 6oLwu-
nagunap. Arap ynapHWHI Mapkasnapu opacujaru 6ownaHrmy macoga L,
lwapnap maccanapu aca TX Ba T2 Tra TeHr 0Oynca, lapnap KaHfgan vr
HUCOWIA Te3NnK 6unaH Ty HaluwWNapy aHWKNAHCKH.

XKascb: ve= Y 24 6y epga M= /(™i+ T 1)

52.4. Maccanapyn TX Ba T2 ra TeHr O6ynraH WKKMTa Hy"Ta TWHY
XonaTAaH y3apo TOPTMLLIMLI Ky4yu Tabcupupa “apakatra kKena 6ownagw.
Ynap opacugarn 6ownaHrny macoga L ra TeHr 6ynca, Hyuyrtanap Tyu-
HawryHya ketaguraH T BakT aHWKNAHCUH.

a [/ jir

Xagob: T=g vy byHpa L= /(Tr+ 1 2.

52.5. Maccanapn TX Ba N ra TeHr OynraH WKKUTA 3PKUH HyKTa-
nap ysapo TOpTMWMLW Kyyu Tabcupuga “apakatnaHagunap. Hykranap-
HUHF C Maccanap Mapkasura Huc6ataH ynapHWHr "apakaT LOHYHapu
aHUKNAHCUH.

XKaBo6: maccanap Mapkasura HucbaTaH Xapakatnapu, rpaBMTaUWOH
napameTpnapu

™® c T\
(rrT A (mj+m22
6ynraH abconoT xapakaT “OHyHnapu Kabu cogup 6ynagu.

52.6. Mapka3uii Ky4YHUHT pafinyc-BeKTopra npoekunscn —
ra TeHr; 6y epga U > 0 Ba vV— 6upop y3rapmMac mMuxgopnap. ”“apakart-
NaHyBYN HYKTaHWHI TPaeKTOPUACKM aHUKNaHCUH.

Xagob: 1) v< — , 6 =r2m =
aBo yv<c2r TP y epga €= r2g

= const, p — LT k2= 1— = e Ba e— UXTUEPUIA y3rapmacnap;

2) v = c2 _r: = + Cxp+ C2, C, Ba C2— uHTerpannaw ys-

rapmacnapw;

Yvecdr= — —f e ,6y eppa p —-----Y--=L£f
1+ echk (p—e) L c2
— 1, e Ba e UXTMEpuin ysrapmacnap.

52.7. Maccach T 6ynraH KOCMWUK anmapaT mnjaHeTara  YHWHT
MapkasugaH 5TyBuM Tyrpm umsvk 6yiinab a“uHnawagu. [Buratens
TOMOHWM[AH BYXYyAra KentupunaguraH TT ra TeHr  TOPMO3/10BYY
Ky4y OXucTa uyHuw (Honra TeHr Te3nuK OwunaH “yHWMW) HW TabMWH-
nawmn yy4yH YHU MaaHeTa cupTugaH “aHpjain W 6anaHgnavkga uvwnatmo
tobopul  Kepak? KoOCMWMK annapaTHWHI  ABuratens uwnatué obopu-
naguraH nanTgary Te3nuru o0 ra TeHr, MAaHeTaHWHI rpaBMTaUMOH napa-
MeTpU p,, paguycu R-, GOLWIKA OCMOH >XWCMAAPUHWHI TOPTULIK, aTMOC-
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(hepaHuHr “apwuaury Ba fBUraTeNb MacCCaCUMMHT  y3rapuwm  xuco6ra
OIMHMACKH.

Xapob: A= — (—+ 77?2+ UE -p
2T \R 2 ~

£ [/~ N +TP + "2 —4pT j—R; arap T > p.//?22 6ynca, nnkoc

nwopa, T < p//?2 “onpa, MAHYC uLIOpa ONMHAaAMW.

52.8. Kocmuk anmapaTHM nnaHetanap cuptugaH H  6anaHgnnkka
KyTapuil Ba YHra wy 6anaHanvkga Aoupasuii xampja napabosimk KOCMUK
Tesnuknap 6epull yyyH Kepa'k 6ynaguraH paketa Asuratenn Gaxapagu-
raH ¢onganm uw aHWKNaHCUH. KOCMUK annapaTHWHI njaHeTa cupTuaaru
Maccacu M ra TeHr, njaHeta paguycu — R\ aTmocgepaHuHr Lapwmniu-
rm xumcobra onMHmacMH. M — 5000 kr 6ynraHupa Wy WWHU Ep yuyH
MKKMHYN KOCMUK Te3NMKKa XMCOOMaHCHH.

XXago6: A*M gR " IH aor= MgR, A2= 31,85-107kH-m.

2(k + n)

52.9. Kocmuk annapat 20 b6ypyak Te3nuk 6unaH alinaHagu. Koc-

MWK annapaTHWHT alnaHUWKWHU  TyxXTaTUW  yuyH, 6y ainaHuw mac-
canap MapkasujaH yTub, unrapunama xapakat  “MayBUM YK aTpo-
tnpga Oynagu, pge6 xucobnab, M  MaxoBukK
ABurateny baxapuluy Kepak OynaguraH TyuK;
UW  aHUKNAHCUH. MaxOBUKHUHT  adnaHuw y™u
annapaTtHUHIr ainaHuw y~mM 6unaH ycTma-ycT Ty-
waan; / Ba /0 MaxoBMK Ba annapaTHUHr (Maxo-
BUK OunaH 6upra) ymymuii ainaHuw y”~ura wuuc-
6aTtaH uHepums MoOMeHTnapu. bolwnaHrMy nawtaa
MaxXOBUKHUHI 6ypyak Te3nurn annapaTHUHT 6yp-
Yyak Tesnurura TeHr.

Xago6: A=J-Morril Q2
2 / 0

52.10. 52.9-macanaga 6aéH aTuaraH CMCTEMa’NeKTPOMOTOPUHUUT
ctatopy M3= MO— X 00 alinaHTUPYyBUM MOMEHT XOocun “unagn peb xu-
co6nab, KoCMMK annapart alfaHULWMHM TOopMoO3nawl 4Yeknu Ba’*Tha Oaxa-
pUAULLIN YYYH 3apyp OynraH wapT TonwuiacuH, 6y epga MO Ba X — 6u-
pop myc6art goumuiinap, 00— MaxOBMKHWHI HWUCOWIA Bypyak Te3nuru. by
wapT 6axapunraH ge6 xmcobnab, Topmosnaw BakTU T aHWUKAAHCUH.

XaBo6: Af0>x — 0T = 31~"™ In— N ——o
0 / 0 n/o /MO—x 1,0

52.11. Kocmuk annapatHuHr 52.9 Ba 52.10- macananapja 6asH
aTunraH ycynnap 6unaH 6axapunaguraH ainaHuvwmnga annapatHUHT Top-
MO3naHWLW Ba“TW opanurmga ~aHga ¢ 6ypuakka OypuavLLIM aHUKNAHCKH.

XKapo6: = wW(/°~7) Q— (110/ — Qx /0 X

XlO '0 "

/M%

/Alg—xX 1

X}n
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52.12. KocMMK annapaTHWHI KOpnycwil 6ypu Y4yH alinaHaétraH

annapaTt/a XapakaT TeHrnamacu + 00/7 = W KyPUHULLUHH ONraH 31eKTpo-
LBUTaTeNb— MaxoBUKAaH oiganaHHnagn, 6y epga 00— MaxOBUKHUHT
HWCOWMIA ainaHuwl 6ypyak Te3nuru, T — YHWHT BauT JouMuiAcu, W 3ca
+ 10 uuiAmaTnapHu onaguraH 6oLIKapyBYM KyunaHuw. [Jactnab, maxoBuk
Ky3ranmac OynraHga, aiinaHaétraH KOpMycHW OepunraH ¢ 6ypyakka Oy-
puw Ba TyxTaTuw Tanab uumaunca, MaxOBUKHWUHI Te3faHUL OnWL BauTu
t, M — 10 Ba TOopMO3naHuMW Baytn /2 (M = — nQ aHMKNaHCUH. MaxoBuK-
HWUHI ainaHuW yuum KOCMWK anmapaTHUHT Maccanap Mapkasu opkanu yTa-
OoV; “apakaT Tekuc- napannen pae6 xucobnaHcuH. MaxoBMK Ba annapart-
HUHI YMyMWIA aiinaHuwl yuura Huc6aTaH WHepuMsi MOMEHT/IapuM Moc pa-
Buwpaa J eaJOratT e H T

Xago6: = T1-fT Inl +V 1—e
t2=T Int+ V 1—e'l),

6yHga T= -/ 2-
y Juor

XIll BOb

CNCTEMA MYBO3AHATVHVHIT YCTYBOPIUIWN, TEBPAHULLNIAP HA3APUACH,
X,APAKATHVHIT YCTYBOPAUT

53- 8. CucTemMa MyBO3aHaT LIApPTAapuNK aHMK.Yaw. MyBO3aHarHWKI yc-
TYBOP/IUTY

53.1. Tyrpu 6ypyaknu naacTUHKaHWHT AB ainaHuw yuw BepTuKanra
a 6ypuak octmpa orraH. [nacTHkaHum 0 6ypuyakka amnaHTUpuULW YYyH
YHra KyWunuwmy Kepak OynraH KyuynapHuHr AB ykga HucbataH M Mo-
MeHTa TonwiacuH. lnactuHka opupnurn  P. TnactuHkaHuHr G maccanap
MapkasugaH AB yk“aya 6ynraH macoa a ra TeHT.

XaBo6: M — Pasin a sin 0.

53.2. Xap OVPUHWHT orvpaurn P 6ynraH 6up >KWHCAM ONTuUTa
XUN CTepXXeHnapAaH Ty3unraH LWapHUpAWM ONTW bypyak BepTUKan TekKuc-
nuKaa dxoinawrad. ONTUOYpuYakHWMHT touopurn AB TOMOHM TFOpM3OHTan

53.2- macanara
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53.3- macanara 53.4- macanara 53.5- macanara

Xonga KysraiMac Kuamb MaxkamniaHraH; fonraH TOMOHMapu AB HUHT
ypTacujaH yTyBUM BepTuKanra HucbaTaH CUMMETPUK >KoinawraH. Cuc-
Tema OGetpapy, MyBo3aHaTAaa 6ynmwm ydyyH AB ra uapama- yapwim 6ynraH
rOpr30oHTan TOMOHHMWHI ypTacura KaHfaih Q BepTuMKan Ky4y UyAnw Kepak?

Xano6: Q = 3P.

53.3. Xap OUPWHWHT Y3yHAWrM / ra TEHr WKKWTa wunra ocub uynmn-
raH 6up XuHcnum 2a y3yHAuK Ba Q orupnukka 3ara 6ynraH AB cTep-
XeHra M MOMEHTAM XY(PT Kyd KyhuaraH. WnnapHWHr 6uUTTa ropu3oH-
Tanga >XolnawraH ocuauw HyuTtanapu 6up- 6upraaH 2b macodaga Typaau.
CTepXXEHHWHT MyBO3aHaT BasUATUHM aHUL/IOBYH O Oypuak TOMUJICHH.

XKaBob6: MyBo3aHaT Xxonatmga 0 6ypuyak

P—(@—bf—4absinz j = Qabsin0

TEHrnaMagaH Tonuaagu.

53.4. Y3yHaurn 21 6ynraH Tyrpu uumswyw 6up XuHcam AB cTep-
KeHb nacTkm A yunm 6unaH BepTWKan AeBopra TasHW6, pAesBop 6unaH ¢
bypuak xocun kunagu. CTepxeHb feBopra napannen 6ynraH C mMuxra
Xam Tupanmb Typagu. Mux fesopjaH a Macoaga >xoinawraH. Crep-
XeHb MyBO3aHaTfa TypraHfa ¢ OypuakHUHI UaH4ya O6yNWLWKU aHWKNaHCUH

XKago6: sinp= 'y/JL

53.5. ¥Y3apo A wapHup 6unaH OGuUpMKTMpUNAraH WKKkWTa oOFHp cTep-
XKEHNap paguycy r BynraH CUANWL LWMAMHAPra TasHu6 Typagu. Xap Kaview
CTEPXKEHHUHI Y3yHAUrM 2a ra TeHr. Cucrema MyBoO-
3aHaT xonatu[a CTepXEeHNapHUHT Oo4YHAUW Bypyaru
20 aHUKNAHCWH.

XKaBo6: 0 6ypyak atg30—r/g20—r — O
TeHrnamagaH aHuuiaHagm.

53.6. Cuctema BepTMKan TEKUCNMKAA YPHALUTaH,

T Maccanum Ba a Y3YHAUKAArM WKKUTA BUP XKUHCAM
OA xamfa AB cTepxXeHfapfaH TawWwKua TOMraH.
CTtepxeHnap A HyKTafja LlapHMp 6unaH 60rnaHraH.
O HykTaja — Ky3ranmac wapHup. B Hyktaga AB
cTepXeHb O HyKTa OpKanum yTyBUM BepTukan Oyii- 53.6-Macanara
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&

nab cumkuii onaguraH T1 maccanm C >KUcMra LapHWp BocuTacupa 6u-
puktupunradH. OA Ba AB CTepXEHNapHWHI ypTanapu 6ukupauru c 6yn-
raH npyxuHa 6unaH 6upnawTupuarad. [IPYXUHAHUHT 3yprKMaidi Typ-
raH xonatugarn ysyHaurn 10<.a. MyBo3aHaT ”ofnatnapy Ba YynapHUHT
YCTYBOPAUK LWAPTAapy TONWICKH. MwxanaHuw Ba MNPY>XUHAHUHI Maccacu
Xncobra ONMHMACUH.

Xago6: 2 (T+ TY)g>c (@a—/0 xonga o, = 0 ra MoC KenyBuu
6uTTa yCcTyBOp MyBO3aHaT XxonaT; 2 (T + mXg<Cc(a—/0) xonnga ¢x=
= 0 ra MCC KenyBYM MKKUTA HOYCTyBOp Ba (2= arccdso-T-)---—:---CC;—-
ra MOC KeflyBuM YCTYyBOP MYyBO3aHAaT Xonatnap.

53.7. Y3yHauru | 6ynraH 6up XUHCAM OrMp CTePXXEHHUHT Yyunapu
f(x>Y) ~ 0 TeHrnama GunaH GepunraH arpu uman® Gyinad wuwkanaHmai
cupraHa onagn. CTEpXEeHHWHT MyBO3aHaT XofiaT/lapu aHUKNaHcuH (y y”°
BEPTMKan Oyiinab tokopura, X YU, Fopu3oHTan Oyiinab yHrra iyHanras).

)KaBob6: cTepXeHb Y4YNapuMHWHI MyBO3aHaT “onatura >aBob 6epaau-
raH KoopguHatanapum (x2—Xxj’+ (y2—*/J2— /2= 0, f(x,, y,) =

TCe>Y2)= 0, 2 (2— y])é,\x—'— = (x2—XJ\%—e

TeHrnamanap CUCTeMacUHUHI eummnaapu 6ynagu.

53.8. Y3yHnuru | 6ynraH 6up XWHCAW OFUP CTEPXEHHUHT y4napw
y = ax2 napabona 6yina6 wvwKanaHMain cupraHa onagu. MyMKuH OGynrad
MyBO3aHaT “~onatnapu aHuknaHcuH (y y” BepTukan 6yiina6 tokopura, X
yl, ropusoHTan 6yiinab yHrra iyHanras).

y2  8yx3x2\

XKaBo6: 6MpMHUM MyBO3aHaT "onatu: X2= — XI— N —Y2=

= al2J. VIKkuHum myBo3aHaT “onatu chc = Y~al TeHrnamagaH

Xi= - — eT¥x ——-e_%_ x2= Le ,y2— 1E
2a 2a 4a

thopmynanap 6wnaH aHLwlyraHagu.
53.9. 53.7- macana arpu umsny (/(X, y) XA 1=0) anaunc-

JaH umbopaT, CTepXeHb y3yHAurum 3ca K 2a wapTHM “aHoaTnaHTupagu
ne6 ¢apas Knamb eumncuH. CTEOXEHHUHT MYMKUH 6ynraH MyBO3aHaT
Aonatnapu aHUKNaHCUH.

KypcaTtma. [ekapT KoopauHatasiapy ypHura X = a cos @, y — bsin ¢ myHo-
cabatnap épgammpa @ KoopavHaTa (SKCLEHTPUK aHOMansl) HU KUPUTULL Kepak.

)KaBo6: MyBO3aHaT “~onatnapy 3KCLEHTPUK aHOMaNUSNapHUHT K;yiin-
Aarv TeHrnamanapfaH aHu”naHaguraH “uiimatnapura xaBo6 6epaau:

a) px= n— 2, cos h2= (/< 2a b6ynraHpa MaBXypn);
6) S i n ! @SAii.=1t/TH"™"M (0o>6 n 1<2b
bynraHga MasXypa).
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53.10- macanara 53.11- macanara

53.10. BepTukan TeKUCNMKAA XoWnawraH R paguycnM CUIIUK, CUM
Xankaga A xankaya uwKanammaefaH cuppaHa onagu. Ly xankadvara wvn
BOCuUTachnga mMaccacunm T1 6ynraH P 1ok ocunraH; KkaTTta Xanua TOpu30oH-
Tan AWaMeTpUHUHI YekKKacumparn yaa Kuiunk B 6n0K,an YyTKasnnraH
6owua unHUHr C yum maccacm Tr 6ynraH Q lOKka ara. A XanuadaHuHr
MyBO3aHaT XONnaT/apy aHWKNaHCUH Ba ynapAaH Kaicu GUPUHWMHT YCTyBOP
O6ynmiun Ba Uancu OUPUHWHT HOYCTYBOPAUIN TeKLUUPWUACKH.

KypcaTma. A xankayaHvHr BasusaTm q>=Z DOA wmapkasuii bypyak 6GunaH

nthofaNaHULLIM N103UM.  ~a/iL@avaHuHT 1opuUrM Ba MacTKy sipUM aiinaHanapgarv MyBo-
3aHaTM ano”™mpa- ano™maa Kppaé UMKWULLK Kepak.

XKaBob6: tokopuru apum aiinaHaga (O< ¢ < n) — HWHT X.ap LaHgai
T

UMAMaTWZA HOYCTYBOp  MyBO3aHaT —XoMaTu  MaBXyAgup:  sin 9)1/:

= (1rf l\ + 8—T—1/], 6yHga 0< ¢0< - * MacTku apumM ainnaHaga

(n< @< 2n) — < 1lb6ynraHga ycTyBop MyBO3aHaT XOnaTu MaBXyAAaup:
T1

5r =+ (/ 4 +8+7) " 6yHop A<(Po<y-

53.11. Bup XuHcAn KBagpaT nnactuHka O 6ypyakfjaH YTyBuM YU
aTpodmaa BepTMKan TeKUCIMKAA aiinaHa onagu; nnactuHka orvpanru P ra,
TOMOHTAPUHUHT Y3YHAWUTW & ra TeHr. MnacTuHkaHuHT A 6ypuarura O HyKTa-
[JaH BepTuKan 6yihinab a macotaga TypyBuUM KUYKMHA B 610K opkKanu

yTraH | y3yHnukgaru un 6ornadrad. Mnga orvpnauru Q = T2 p 6yn-

raH K ocunué Typagu. CuCTeMaHWHI MyBO3aHaT XofaTnapu aHuunaH-
CVH Ba YNapHUHI YCTYBOP/IUTN TEKLIMPW/ICUH.
JKaBo6: MyBO3aHaT XxonaTnapum ¢ OGypuakHWHT LyiAugary Kuimatia-

pura >kaBob 6Gepagn: px= 0, 2= X h3= i, h4 = 3K BupuHumn Ba
YUMHUM MYBO3aHaT XO0fiaTnapu YCTYBOPAMP.
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53.12. Y3yHnurn 2a 6ynraH 6HP XXUHcAu oFnp
AB cTepXeHb paguycu R OynraH spum alinaHa
Wwaknugary arpy UMsMKAM  MyHanTUpyBuura Tasi-
Hagn. WwkanaHnwHyM xmcobra onmaii MyBo3aHaT
Xonatm aHWKNaHCUH Ba YHWHI YCTYBOP/AWUIN TeK-
LUMPUIICHH.

)KaBo6: MyBO3aHaT XonaTufa CTepXeHb ro-
PU30HTan  uM3MK,Ka I(po fypyak ocTmaa OrraH; m

53.12- macanara

Gypuak cos = —=\a+ y'a*+ 32 R2 ] TeHr-

namagaH aHuunaHagn (y § R<ac2R ne6

(hapa3 KunuHafgH). by MyBo3aHaT XonaTu ycTyBop
6ynagu.
53.13- Macanara 53.13. Pacmpa, cxema
Ma KympuK OrMpauMru P Ba Y3yHIWru 2a 6yn-
raH 6uUp >XMHCAU NNACTUHKA KYPUHULLIMAA TacBup-
naHraH. nacTUHKa YeTWHWHI ypTacura y3yHauru / 6ynraH apkoH Max-
KaMMaHraH, apxoH, O HyxTa yCTWAa yHJaH BepTukan Gyiina6 24 maco-
thaja TypraH KuWYkuMHa B 670K OpKanu yTKasunraH. ApPXOHHWHI 6oLika
C yuu arpy 4msuknn MyHanTUpyBuMia M anaHMai cupraHaguMraH nocaH-
rura 6ornaHraH. CucTeMaHWHI 6edapx MyBO3aHaTAa TypuLLM YYyH y-
HaNTMPYBYM KaHfail Wwaknga Ba MOCaHrM  OrMPAUTM Q HUMHT XaHuya 6y-
Ay TonmncuH. Kynpuk ropmsoHTan BasuATga 6ynraHga C nocaHru
OB Tyrpn umMsvKpa >Koinawiagu.

2a

XKapo6: Q = VE’I‘:\ r,0 xyT6 KoopAuHaTanapua WyHanTUPyBUM TEHT-

namacu uywuaaruya:
= 21— 2V2acosOr+ 4yTa/—P —saK

53.14. Pacmpa KypcatunraH «TyHTapwuiraH» Xxylwanox MaaTHUK Bep-
TUKaJl MYBO3aHAT Ba3VUATUHUHI YCTYBOPAUTY TEKLWUPUICUH. MaATHUKHU
y3yHAuKnapu /, Ba /2 6ynraH cTep)XeHnap 6wunaH y3apo 6ornaHraH Ba
maccanapu Thn Ba T2 OynraH MOAAWIA NyxTanap KypuHULWKUAA CXeMa,naLl-
TUPULL MYMKUWH. BepTukan myBo3aHaT xonatuja npyxuHanap sypuxmanigu
(Npy>XWHanapHWHT GUKHPAUKAapU CX Ba Cr).

/77, 1M K .I'I
C
C iWw <A 1 tlgrn
\&ma, mm
h
Jh c
h h mvvvie
. X
53.14 - macanara 53.15- .macanara 53.16- macanara
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XaBo6: yctysopnuk waptiapu ol l1*y>mlg,
[c, + GI,— (mx+ m2qg]fc,/, — gl > c?/x/2
KypuHulInapa é3unagu.

53.15. Pacmpa KypcatuaraH MasTHWK/Iap CUCTeMacu BepTUKal MyBO-
3aHaT "OMaTUHUHT YCTYBOPAUTWA TEKWWUPUACUH, OUPUHYM, WKKUHYM Ba
YUMHUN MasTHUKNAP CTEPXEHNAPWHWHT Y3YHAMKNapW MoC paBuwiga 4/r,
3/r, 2/r ra TeHr. XamMma MasTHUKNAPHUHI Maccanapu Ba MpyXuHanap-
HWHF 6ukupaurn 6up xunga 6ynu6, mMoc paBuwiga rnBa c ra TeHr. Mpy-
XUWHanap 6GUpUKTUpUAraH HyuTanapfaH maccanap Mapkaanapurida 6ynraH
macotanap h ra TeHr. CTep)XeHMapHWHI Maccanapu xucobra OfMHMAaCWH,
T Maccanap aca Moaaui Hy” Tanap Aeb6 xucobnaHCWH; MasaTHWKNap Bep-
TWKan “onatga 6ynraHuga npyxXuHanap 3ypukmangu.

)KaBo6: yCTyBOPAMK LapTnapy Kyhuaarn KypuHuwinapra ara:

13c/r2— 4 nigh > 0, 49c¢2/r4— 59 mgch3+ 12m2g2h-> O
36¢3/r6— 153 mg c2/r5+ 130 m2g2c/r4d— 24 m3g3/ra>- 0.

53.16. Mannorpag wmaaTHMIMga M K MO CcTep)XeHra OCuraH;
CTEPXeHb ahnaHnmb TypaguraH O uUMNUHApYajaH 3pKUH yTmb6, A Hyutaja
WwapHup épgamupa AO, Kopomucnora GUPUKTUPUATAH; Y3YHAUrW r 6yn-
raH kKopomucno Oryuy aTpouia aiinaHagu; K maccanap Mapkasu 6unaH
A wapHup opacugary macoga / ra TeHr; opammk; OOx— h. MasATHUK
BEPTUKaN MYyBO3aHaT XOJIATUHWHI YCTYBOP/IUIU  TEKWWUPUICUH. HOKHWUHT
YyN40BNapu Ba CTEPXeHNapHWHI Maccanapy ”~mcobra OfIMHMACUH.

XKaBo6: Y rl>k—r 6ynraHga MyBo3aHaT "onatu ycTyBop,Y rl<_
< h—r 60nnga — HoycTyBOp.

53.17. Kyun ix ra TeHr 31eKTp TOKM YyTaéTraH TYyrpu UUSMXAU CUM
yHra napannen 6ynraH Ba Ky4yu i2 ra TeHr TOKHM YyTKasaétraH O6oLlka
AB cuMHM y3ura TopTagu. AB cMMUMHT Maccacu T\ yHra 6ukumpnuru
c GynraH MpyXuHa ynaHrau; xap Kalcu CWUMHUWHT Y3YHAUTU [ ra TeHr.
AB cumpa Tok 6ynmaraHga cumiap opacugaru macoga a ra TeHr. Cuc-
TEMAHWHI MyBO3aHaT "ofiaT/niapu aHWKNaHCWH Ba YNAapHUHI YCTYBOPAUTY
TEKLWWNPUIICKH.

KypcaTtma. r, Ba r2 toknap ytaétraH, ysyHauru | 6ynraH, 6up- 6upmgan <

25U
mMaco(aga TypraH WKKWTa napannen yTKasrnuymunr ysapo Tabcup Kyunm F = =— — 1

d

hopmynara MyBOo(M” aHWYyraHagu.
XaBo6: a — — < i 6ynraHja WKKATa MyBO3aHaT ”onaTu 6o0p:
C r

= 1/ 7 a Baxr=-~+ |/ N ——- a, OyHfja Xr ycTyBOp, X2
HOYCTYBOp MyBO3aHaT Xonatra Tyrpu kKenagu. a > — 6ynraHia MyBo-
0N Q) o A
3aHaT xonatu Wy~ a = = OynraHga AroHa HoOycTyBOp MyBO3aHaT “onatu
MaBXy[.
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53.18.

cTepXeHb O Hy”Ta aTpoduaa 3pKuH

aiinaHa onagn. CTepXEHHUHr A yuyu-

ra a ysyHnukgarm AB cTepXeHb

WwapHup 6unaH 6upukTMpunraH 6y-

nnmb, Oy CTepXXEHHWMHT 6owka yu4ura

maccacu T OynraH B 0K maxkKamnaH-

raH. O Ba B Hy”tanap 6ukupauru

¢ b6ynraH npyxwuHa 6unaH ysapo 6up-

nawTupuaraH. TIpy>XMHaHUHT Macca-

cn x;ucobra onmaca “am Oynagurad

fapaxaja KWYKUHA, MpYyXuHa Y3yH-

NUrKM 3ypukKMaraH xonatuga a ra TeHr.

53.17- macanara 53.18- macanara  Cpctema BepTWKal TeKUCAMKAA  Yp-

HawraH pge6 xucobnab, MmyBo3aHaT

xonatnapu tonuncuH. AB Ba OA CTepXXeHNapHWHI Maccanapu Xxucobra
ONIMHMACWH.

XKaBo6: TypTTa MyBO3aHaTt “onatnap: ox= 0, » = 0; 2= 4, \)2=

=0 p= + @3 ~ = + '(m 6y epga cos 3 -cos\[3 TU'Z_ mg>
ca

>ca 6ynraHnga tx= 0, ifi= 0— ycTyBOp MyBO3aHaT XxonaTu. mg <

< ca bynraHuga @ = 4F 3, ip= + — YCTYBOp MyBO3aHaT XoJatniapu.

®2= n, 2= m; MyBO3aHaT X0faTnapu Xap [JOUM HOYCTYBOP.

54-8. JpKMHMUK fapaxacu 6uTTa GynraH CUCTEMAHWHI KUYMK Te6-
paHuLwnapm

54.1. Y3yHauru | 6ynraH uattuy OB cTepkeHb O yumparu wwapam
lwapHupaa 3pkuH TebpaHa onagu Ba 6ow”a yumpga Q orupnaukparu iap-
yaHu antagu. Yysunmac, h ysyHaukpgaru BepTMKan un BocuTacmaa crep-
XKeHb FOpM30HTan xonatha ywnab Typunagu. Opann”® OA = a. Arap
lapyaHn paeM TeKUCAUrura TMK WyHanuwga Toptué Typub, KeliuH uyiinb
tobopunca, cuctema TebpaHa 6ownaiign. CTepPXKEHHWHT MacCaCuHU  Xu-
cobra onMali, cuctema KUYMK TeOpaHULLNAPHWUHI [aBPW aHUKIAHCWH.

Xago6: T =2n n/H.
V aa
54.2. Tynpo™  TebpaHMLWAapUHN
83yBUn ceiicmorpadnapHuHr 6ab3una-
pvaa uynnaHunaguraH actaTuk MasT-
HUK KUYMK TeOpaHWULLNAPUHUHT AaBpu
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~LU7T.

54.4- macanara

aHWKNAHCUH. MasTHUK 6up yumpga M macca GynraH | y3yHaukpgaru
KaTTUK CTepXeHJaH uGopaT; yunapu MaxkKaMiaaHraH, Xap KaiCUCUHUHIT
GUKMPAMIA ¢ GynraH rOpuM3oOHTan NpyXuHanap 6y MaccaHu Kucub Typagu.
CTepXeHb Maccacu Xucobra ONMHMAcMH Ba MyBO3aHaT BasuATMga npy-

XUWHanap 3ypu”maiign pe6 xucobnaHcuH.

XaBob: T= — 2n
wl 2~-_ A
\/ m |
54.3. MasATHMK 6up yumga m wmacca 6ynraH / ysyHaukparu nartu’

cTepXXeHgaH wm6opaT. CTepXXeHHUHT HOKppMAarM yuuaaH a macodaga yHra
GUKMPANUTA € BYNTaH WKKUTA MPYXUHA BUPUKTUPUATAH; MPYXUHANapHUHT
Xapama- xapliy yunapy MaxkamnaHraH. CTepXeHb MaccacuHW Xucobra
0/Mail, MasTHUK KUYMK TeGpaHWWNAPUHUHT [aBpU TOMWMCKH.

>KaBob6: T = 2N
L mI2+
54.4, ONAuHIrn mMacanajd TacBUpfaHraH MasTHMKAA M Macca OCUANLL

HyKTacuaaH loxXopura ypHaTunraH p[e6 xuco6nab, MasTHUK BepTUKan
MYBO3aHaT BasWUATUHWHFI YCTYBOP 6GYynWIL LWAPTM aHWKMNAHCMH Ba MasT-
HUK KUYMK TeBpaHULINaPUHUHT AaBPU aHUKNAHCUH.

XaBob6: a2> mgl, T = 2n
2C 2ax g
y mi2 /
54.5. OnameTpn d Ba maccacm m OynraH UWAWHAP TOPU30OHTan Te-

Kucnuk 6yinab cupraHmain rungupaii onagu. LiMnuHapra yHWHT YyBUAaH
a opafiHkfa 6uKMpnukKnapu ¢ 6ynraH WKKuTa 6Up Xun y3yHAukgaru npy-
XUHA BUPUKTUPWUAraH; MPY>XUHANapHUHT ~apama- XapLiy y4napu BepTuKan
[JeBopra MaxkamnaHraH. LIMAMHAP KMUMK TebpaHWLUNApHUHT AaBpU aHUX-
NaHCUH.

aY 3

XXaBob: T = nl~-
2a y )
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54.5- macanara

54.7- macanara

54.6- macanara

54.6. MasTHUK Ba T Maccanu KysranyBuu G toKgaH TalKua TonraH
METPOHOMHMUHT KUUMK Te6GpaHULINapu AaBpy aHUKNaHCUH. ByTyH cucTe-
MaHWHI TOPW30HTaN ainaHuw y”~ura HucbaTaH MHEpUMs MOMEHTW “apa-
KaTnaHyBuYM G IOKHU CU/MDKUTUW Wynu 6unaH ysrapTupunagn. MasTHUK
maccacu — M\ O alinaHul yBuAaH MasiTHUK Maccanap Mapkasurava
6ynraH macoga sO ra TeHr; macoda OG = s; MaATHUKHUHT aiinaHuL
yuura HucbataH WHepumsi MOMeHTU — /0.

54.7. [ap 6upuHUHT y3yHaurn | GynraH WMKKUTa BepTWKan unra
OCUNITaH >XMUCM unnap TeKUCAUrmga Ba ynapfaH 6vup xun ysounukga ét-
raH BepTukan y”™ atpogupga 6ypanagm (ocma 6Gudunsap); mnnap opacugaru
mMacoa 2a ra TeHr. XXUCMHUHI alinaHuw y~ura HucbataH WHepuums pa-
anycn—p. Kuumk TebpaHWWAapHUHT [aBpu TOMWUJICUH.

54.8. JoupaBuii "an”a 6up Xxungaru ydta 4dysunmac un 6unaH yurta
uysranMac Hy”Tara, x"ai"a TEKUCAUTM TOPU30OHTan 6ynnb TypaguraH “u-
NM6 ocunraH; "ap Kalicu UMHWMHT y3yHauru | Xan”a myBo3aHaTga Typ-
raHufa wunnap BepTuWkan 6ynub, xanka ainaHacMHW TeHT y4 “ucmra by-
nagn. [JanuaHuHr y3 mapkasufaH yTraH BepTukan yu artpoduja Uuuna-
AUraH KU4YMK TebpaHWULNapyuHUHT AaBpy TOMUJICUH.

Xaso6: T = 2nY l/g.

54.9. M wmaccannm orup ABCD «kBagpatr nnatdopma Kysranmac O
HyTara TypTTa 371aCTMK ap”OH BOcUTacuja OCWraH; CcucTeMa MyBO3a-
Hatga 6ynraH Ba”taa O Hy”Ta nnatdopmaHWHr E MmapkasujaH BepTu-
Kan 6yina6 / macodaga Typaau. [ap Kalicu apKpHHUHT OUKUPIUTK C
ra TeHr. lnatdopma AnAroHaiMHUHT Yy3yHAuru a. Cuctema BepTUKan
TebpaHULWNapUHUHT [aBPU aHLLYTaHCUWH.

XXaso6: T = 2n
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54.9- macanara 54.10- macanara

54.10. Y3yHnurn / Ba 21 6ynraH WHrM4Ka 6MP >KUHCAW CTEpPXeH-
napgaH TysunraH 6ypyaknuk O HyuTa atpouia annaHuwn MYMKUH;
cTepXeHnap opacuparn 6ypyak 90°. BypuyaknMKHWUHI MyBO3aHaT Bas3uATU
aTpogmaarn Ku4uk TebpaHullnapu AaBpu aHUKNAHCUH.

»aBob: T — 2n If — = 7,53 1f —

YA Vv s Vs

54.11. AinaHuwl yuu TOpU30OHTaNn TeKMCAMK 6GunaH p 6ypyak TallkKun
KanraH M wmaccanm MasTHUK KWYMK 3pKUH TebpaHuLNapuHUHT [aBpu
aHUKNAHCUH. MasTHUKHWUHT aiinaHuw y”ura HucbaTaH WHepuUs MOMEHTU
/ ra, uHepuumsa MapkasugaH ainaHuw yT\araya 6ynraH macoda s ra TeHr.

Xagob: T = 29 1f - oo,
y Mgs cos P

54.12. MawwnHanap QyHAAMEHTNAPUHUHI BEPTUKan TebpaHuLNapuHM
Naing “mnyBum acbobpa OGMKMPAMK  KOAPPULMEHTM cX BynraH BepTuKan
npy>XuHara MaxkamfaHraH m maccanu Q 0K CTaTUK MyBO3aHaT/alraH
CTpenkara wapHup 6unaH uywwunraH; 6y ctpenka O ainaHuw y”~wura
HucbataH MHepuus MOMeHTW / 6ynraH CcuHW” puyar waknnga 6ynuo,
YHU OGUKUPAMK KO3(ULMEHTN €2 6yNnraH FOpU30OHTan nNpyXuHa utapuo,
MyBO3aHaT Ba3uaTuga TyTub Typagw.

CTpenkaHWHT  BepTUKan MyBO3aHaT
Ba3nsATM aTpodmpgarn 3pKUH Tebpa-
HUWNAPUHUHT  [aBpy  aHWKNAHCUH.
OA —a, OB = b. HOKHUHI ynyamna-
pu Ba nNpyXuHanapgaru 6oLnaHruy
TOpTMAMLW “ncobra ONMHMACKH.
XKagob: T=2a1/ m1~ "lw— .
y c,a2+ c2b2

54.13. AmopTusaymsanoun acbob-
HW MyHTazaMm Kyn Oypyak yu4napura
6ukupaurm ¢ 6ynraH N Ta MNPYXWHa,
6unaH  GUPUMKTMPUAraH m Maccanu 54.12-mMacasnara
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54.13- macanara 54.15- macanara

MOAAMIA HYKTa WaKAWAa CXemanawTMpuULL MYMKUH. Xap Kaiicu Mpy>KuHa-
HUWHT 3ypuMaraH Xonfjaru y3yHnaurun a ra, Kynéypuakka Tawk;u ynmsuaraH
ailinaHaHWHT paguycu b ra TeHr. [OpM3OHTan TEKWUCAMKAA >KolnaliraH
CUCTEMAHWHI 3PKWH TOPWU3OHTaNn TebpaHWLLINAPUHMHT YacToTacu aHly-

NaHCUH.
Ky pcaTtma. ToTeHUMan 3HePrusiHu MKKUHYM TapTu6/IM YEKCU3 KWUUMK MUKEOP-

napra Hafjap aHWKAMK 6unaH ~Mcobnawl yuyH MpY>XUHAMAPHUHT  Yy3WIMLLMHKA - "\aMm
LWYHAAA aHWLIMK 6UNaH TOMML KOpak.

54.14. OnguHrn macanaga CUCTeEMaHUHI Kynobypyak Tekucaurura
b6ynraH TeOpaHWLINAPUHUHT 4YacToTacM aHWKNaHCUH. [Ipy>XUHanapHUHr

maccacu “ncobra ONMHMACUH.

XKagob: k = ] — —
y mb

TUK

54.15. Pacmpa KypcaTuaraH cuctema Tapkmbura kupraH E mopawii

HYKTaHWHI KUYMK BepPTMKan TebpaHULLNapUHMHT 4acTOTacM aHWKAAHCWH.
Mogauin Hy"~Ta maccacu — T. Opann™nap AB = BC Ba DE = EF\ npy-
XWUHanapHuUHr 6ukupnauknapu cb c2, c¢3, ¢~ 6epunraH. AC Ba DF 6an-
Kayanap "“aTtTu”™ Ba Maccacu iyl Ae6 XmcobnaHCuH.

>XaBob: k =

54.16. Y3yHnurn 4a 6ynrad

yysunmanguraH wunga  maccanapu
mMoc pasuwga T, M, T ra TeHp
6ynraH yuyTta toK 6op. n cummet-
puK  Kwumb yunapupaH LWyHpAal
OCUMTaHKW, WUMHUHT 6OLNaHrny Ba
oXupru “ncmnapu BepTukan 6unad
54.16- macanara a 6ypuaknap, ypTagaru “ucmnapu
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H. T~vecaaa A 1B-veaEa 54.19- NECAHA ©

P 6ypuyaknap Tawkun Kunagu. M 1OK BepTuKan 6yiinab KuWunMk Teb-
paHMa XxapakaT uunagM. M 10K 3pKUH BepTMKan TebpaHULLNapUHUHT
yacToTacy aHWKMaHCUH.

)’
6yHga 2m = Msin  ~ a)
sina cos [3
54.17. b. B. TOANUMHHWHI BepTUKan ceiicmMorpadu orupnurn Q 6yn-

raH ok 6upuktupunraH AOB pamkagaH mbopaT. Pamka ropusoHtan O ykK
aTpodmia ainaHuWwy MyMKuWH. PamkaHuHr B HyxTacura, O gaH a macoda-
Ja TypyBuu, O6ukupnauru ¢ OyAaraH, uysuaMwra uvwnaingurad  npyxua-
Ha OupukTMpuaraH. MyBo3aHaT BasusTMga OA CcTepXeHb [OpU30HTaN
XoinawraH. Pamka 6unaH OKHUHT O yBAa HUc6aTaH WHEpLUUS MOMEHTU
/, pamKaHWHr 6anaHanurn b. MpyXuHa maccacMHuM “~ucobra onmaii Ba
IOK 6unaH pamKaHMHT Maccanap Mapkasm O HyxTagaH | macodaga Typ-
raH A Hy” Taga xonnawraH ge6 ~nco6nab, MasaTHUK KWYMK TebpaHuLl-
NapVHMHT 4YacTOTacu aHWKIAHCUH.

_ {= 6y epga Fo= Qa————-npy»(vma-

XKaeob'. k = ~\f——
\Y

HUHT MyBO3aHaT BasnATUAaru Y3yHAuUru.

54.18. ®yHaameHTnap, MaluHa “MCMMapu Ba XOKa30/apHWHT Tebpa-
HUWWHKM é3uwga uynnaHunagurad subporpagga, orupaurn  Q 6ynrad
MasTHUKHU 6UKUpAMru ¢ GynraH cnupanb MpyXuHa BepTMKanra Hucoba-
TaH a 6ypuyak ocTufa ywnab Typagu; MasTHUKHUHT O alinaHuw y”~wura
HucbataH WHepuus MOMeHTM | ra, MaaTHWK Maccanap MapkasujaH ai-
NaHuWw ykurada 6ynraH macoga s ra TeHr. Bubporpad apkuH TebpaHuL-
NapVHWHT [aBpu aHWKNAHCWH.

XKaeo6: T=2n 1/ -1 N~

N ¢FAn-(-c

54.19. Topu3oHTan TebpaHuwnapHu é3yBuMm Bubporpadpa puyar Ba

lokgaH ubopat 6ynraH OA MasTHUK O ropusoHTan y”ga BepTuKan Yyc-

2
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54.20- macanara 54.22- macanara

TYBOP MyBO3aHaT Ba3MATW aTtpoduia TebpaHUWKU MYMKWUH; MaaTHUBAU Y3
Orvp/nIn Ba Cnvpanb NPY>XXuHa BepTUKan YCTyBOpP MyBO3aHaT Bas3uUATU-
fa ywnaé Typagu. Arap MasTHUK OrMPAUTMHUHT Makcuman CTaTuK Mo-
mMeHTN Qa = 45 H'cm, O yBaa HucbaTaH uHepunus momeHTu / = 0,3 Kr X
X cM2 Ba NPY>XUHAHWHT Bypanuira 6UKMPANK KoshpuumeHtn ¢ = 45 H X
X cm bynca, ornw 6ypyaknapyn Kuumk 6ynraHmpja MasTHUK XyCycuil Teb-
paHULLNAPUHUHT [aBpU aHUK/IaHCUH.

Xaso6: T = 0,364 c.

54.20. MaATHUKHUHT 3pKUH aiinaHuwnra yHWHr BepTuWKan Xxonatuja
ypu”maii TypaguraH uuan6 ypHaTuarad, OGukupauru ¢ 6ynraH cnupanb
NPpyXuHa "apwunank K;unca, “aHfad wapt OaxapunraHia MaATHUKHUHT
roBOpU BepTUKan Xonatufarn MyBO3aHaTUM YCTYBOp OYNuLWIM TOMWUICUH.
MaATHUKHUHHT orupaurn — P.  MaAaTHUK Maccanap MapkasujaH OoCU/IuLL
HyuTacuraya 6ynraH macoda a ra TeHr. LUyHUHrgek, MasTHUKHWHT aii-
NaHUW yKura HucbataH WHepuus MoMmeHTM /0 ra TeHr Oynca, YHUHT
KMYMK TebpaHuLwnapy faspy TOMUICUH.

>XaBob\ ¢> Pa, T= 24

54.21. ByHAaH OnguMHrM Macanafa KypwuaraH MasaTHUK c<Z Pa 6yn-
raHuga yytagaH kam OynmaraH MyBo3aHaT “ofatnapura 3ra 6ynuwu
KypcatuncuH. LUYHUHreK, KMYnK TebpaHuLLNapHUHT 4aBpu ~aM TOMWICKH.

XKago6: ¢ = 0 6ynraHmaa — HOYCTYBOp MyBO3aHaT XonaTu. Y CTyBOp
MyBO3aHaT ofiatTa « = wo> 0, » = wo< o XOMAapuga cogup 6ynagw,

6yHAa 4o OUNaH Sin ¢ = — TEHr/lAMaHWHT WNAWU3Napyu 6GenrunaHraH.
Pa

54.22. MasATHUKHUHT OA cTepxeHn AB waTyH épgamupga OGuKupanru
C 6ynraH kmuuk EB nynaT peccopara 6upuKTMpuaraH. Peccopa 3ypuuma»
raHunga EBX Basuatga 6ynafu; peccopaHu MasTHUKHWHI  MyBO3aHaTura
TYrpu KenaguraH EBo BasuaTra Kentmpuw ydyH, yHra OB 6yiinab Iiy-
HanraH Fo kydy uyihmw kepak; OA = AB = a. CTepXeHfiap MaccacuHu
xucobra onmarimms; MasTHUK Maccanap MapkasufjaH ainaHu ykurada
6ynraH macopa OC = /; MaaTHWK Orvpaurn Q ra TeHr. QHr AXWW M30X-
POHAMK (TebpaHWLW AaBPUHWHE GOLWINAHTMY oruw 6ypuyarura 6oram”™ 6yn-
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Macniuru) Xocun 6ynulLM y4YyH CcucTeMa LWyHAain ~Mnué pocTnaHraHku,

MasTHUKHUHT @ = /(= — P¢ + ... XaPakat TeHrnamacupa Tawnab
tobopunagnraH xagnapfaH OUPUHUYUCUHWHT TapTubu ¢B 6ynagn. ByHUHT
yuyyH Q, Fn, c, a, | y3rapmac coHnap opacuga ”"aHgain 6ornaHuw 6y-
NNLWIN KEPAKAUTU TOMW/ICUH Ba MasTHUK KWYUK TebpaHULLNapUHUHT  [aB-
pU XUCOBNAHCUH.

XKaBo6: QIl— 2aFo= 12axc, T = 2n J1/—-> 1

0 Y g VI-2aFWnm

54.23. OnguHrn Macanagarn MasTHUK MyBO3aHaT BasuAaTugaH (0=
= 45° fypyakka OrraHga, YHWHr TebpaHuliiapy fAaBpu Kyn JeraHja
0,4% ra optuwm KypcatuncuH. LUy wapTnapfa ofavili MasTHUK [aBpw
XaHpaii y3rapagn?

XKaBo6: MaaTHWMK XxapakaT TeHrnamacupa os xalHu caxnab x°nub6,
XylngarvHm Xocun Xunamus:

— Vg y'ilzﬂ%lzol«ol) (M =

oAauin masTHMK 45° ra orraHga TebpaHuw gaspu 4% ra ysrapagu.
54.24. 54.22-macanaHuHr wapTtnapum 6yinya MaaTHUK Ql = 2aFo

TEHIIMK 6axapunaguraH xunnb poctnaHraH. MasTHWK MyBO3aHaT Ba3us-

TMgaH 0 6ypyakka OrgumpuaraHufa YHUHr Kuumk TebpaHuwwiapn [faspu

TOMW/ICUH.

Xagob: T= — V A [ -/* =524— |/A .
VngOyI—x* wp0 Y eg

54.25. Mannorpag MasTHUrUAA MasTHUKHUHT M 1OKW aiinaHmb Typa-
auraH O UMNUHAP OpXanu 3pPKWH YTKasunraH crepxedra ocuniraH. Crep-
XeHb O, xysranmac yx atpoupa ainaHysum AOX kopomucnora A Hyx-
Taja WwapHMp 6unaH OupukTupuaraH. KaHpaid waptga  MasTHMUK MO
CTEPXXEHUHWHT BepTUKan BasuATW YCTYBOpP MyBO3aHaT XonaTu 6ynagu.
MasTHUKHUHT MyBO3aHaT X°Nn3TW atpoumpary KU4mK TebpaHWLINaApUHUHT
fLaBpy TOMUACUH. KOKHWHT yNn4yoBnapy Ba CTEPXEHHWHI Maccacu Xucobra
ONIMHMACKH (CTepXXeHHUHT yn4yoBnapy 53.16-macanara OepwunraH pacmpia
KypcaTunraH).

Xagob: h—rC ¥Yr1, = 2n(r—r+ /) j/N—-—-N"

[ri-(h-r)*]1g

54.26. CTep)XeHNapHUHI  MaccanapuHu xucobra

ONMali, pacMaa TacBuMpfaHraH MasTHUKHUHT KUYMK
TebpaHuWwnapnm [aBpu  TOMWACWMH.  FOKHWHF  Mac-
canap mapkasy OABOXLWapHuUpau TYpT 3BEH3IU Me-
XaHW3MHUHI WwaTyHu fasomugarn C HyxTaga étaw.
MyBo3aHat xonatnga OA Ba BC cTepxeHnap Bep-
Tvkan, O0)A cTepXeHb T[OPW30HTaN >KOWnalwraH.
OA = AB = a\ AC = s

XaBo6: T = 2n S+ %_

y 9(s-a
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54.27. KO™opn yum maxkamnab XyinuaraH npy)XuHara ocunraH T Mmac-
canu P HOKHWHI TebpaHuwnapy AaBpu MPY>XWHAHWUHT GUKUPANK Ko3ddu-
LUMEHTM C ra Ba MaccacM TO ra TeHr Ae6 aHMKNaHCUH. TIpy>XWHa WKKK
HYXTaCUHWHI MYyBO3aHaT XonaTnapujaH 4eTnawuwnapuHuUHE Hucbatn Wy
Hy TanapfaH MNPY>XWHAHUHT MaxkKamiaHraH yyurada XucobnaHraH Teruil-

M macodanap Hucbatura TeHr Aeb Kabyn LWAWMHCUH.

54.28. HOuopn yun mMaxkKamnaHraH LUWIMHOPCUMOH BEPTUKaN 31acT-
TUK CTEPXXEHHWHI XYW yuyura ropusoHTan JAUCK Y3 Mapkasu 6unaH 6u-
pukTUpunraH. OWCKHWHI MapkasfaH yTyBuM BepTMKan yeda HucbaTtaH
MHEpUMSA MOMEHTW /[ ra, CTEPXEeHHWHr y3 yuura HucbaTaH WMHepuus Mo-
MeHTM /0 ra TeHr; Oypanuwpgarn 6GUMKUPAUK KO3DPULMEHTU, SbHM CTep-
XXEHHUHT XYW yumHW 6up pafuaHra 6ypuw yyyH 3apyp 6ynraH MOMEHT
C ra TeHr. CuUCTeMaHUHr TebpaHUL [aBpWM aHWKIAHCUH.

Xagob: T = 24V |+ "3
C

54.29. Orupnaurn Q 6ynraH K Yyuynapy 3pKUH TasHW6 Typagurad
6ankaHUHr ypTacura MaxkKamnaHraH; 6ankaHuHr Y3yHAurum /[, KyHpanaur
KECVUMUHUHT WHEpPLMS MOMEHTW [/, MaTepUaIVUHHHI 31aCTUKINK MOLYNU
E. BanKaHWHI MaccaCMHM Xncobra OfiMaid, FOKHUHI OMp MUHYTAa OGaxa-
paguraH TebpaHMLUNApU COHWU aHWKNAHCUH.

XKago6: n = 2080 L/ o3 6yHaa Y3yHAWK 6upnury  cugatuga cae-

TUMeTp Kabyn "“MNHraH.

54.30. KAp"MMUHUHT wuHepums MoMeHTM [/ = 180 cm4, y3yHAuru
/= 4 m 6ynraH Kyw TaBp 6anka 6up xungaru WKKATa 31acTUK  nNpy-
XUWHanapaa étnb, YHUHr ypracura xyhmnraH Q — 2 kH OKHU KyTapub
Typagn,* npy>XuHanapHuHr 6ukmpnurn ¢ — 1,5 kH/cm. Banka orupauru-
HUW Xxmcobra onimaid, cucTemMa 3pKMH TebpaHULLNAPUHUHI [aBpU aHWX/aH-
CvH. Banka maTepvanvHHHT 3n1acTUKNUK mogynu E = 2-104 kH/cm2

>XaBo6: T = 0,238 c.

54.31. TopusoHTan | y3yHnukgaru AB cCTepXeHHMHr B yumpa T
faBp OunaH TebpaHyBUYM Q orupnukgarn 1K 60p; CTepXeHHMHT 6ouwia
yum fesopra Kuctupub xyiunraH. CTepeHb XUPKUMUHWHT TebpaHuL-
nap TeKUcnurura TUK Mapkasuid y”~ura HucbataH wHepuus MOMeHTH |
ra TeHr. CTepXeHb MaTepUasIMHHHT 3NaCTUKINK MOLYNWU TOMUICKH.

64.30- macanara 64,31-macanara
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54.32- macanara 54.33- macanara

54.32. Fopu3oHTan Tyrpm umsmx 6yiinabd r paguycam Ba M Mmaccanu
[OMCK cupraHMacfaH tomanalin MyMKWH. [WcKKa 6uMp yunaa HyxTaBuil
T Maccacu 6ynraH | ysyHnukgaru cTepXeHb Mapkam OUMPUKTUPUATaH.
CuCTEMaHVMHT KMYMK TebpaHulinapy paspy TONUACKMH. CTepXEHHUHr Mac-
cacu x,umcobra ONMHMACKH.

54.33. [aran cuptan, R paguycnu OMaIoK, APUMUUANHAP YCTura

TYrpu TypTOypuyak Kup~mmra ara 6ynraH M MaccanM npusma Llaknupa-
rm 6pyc xyihunraH. BpycHuHr Oyinama yxu UMAUHAP YKura Tuk. Bpyc-
HUHT yynapu 6up Xun ¢ GUKMpAMKgarn npyXxuHanap 6wnaH nonra 6up-
nawTMpuarad. BpycHU LMAMHAP yCTuga cupraHmangum aeb, YHWHT KUYUK
TebpaHuLWnapu f[aspu TONWACWUH. BpycHMHr 6pyc Maccanap Mapkasu op-
uann YTYBUM KyHAanaHr ropmsoHtan YXK3 HucbaTaH WHepLUs MOMEHTU
/0 ra TeHr.

54.34. JpKUHANK fapaxacu bupra TeHr 6ynraH cucTemMa amnauTyga-
YyacToTa XapaKTepUCTUKACUHWUHT YTKUPAWUTU Te3nMKKa MNponopuuoHan wuLl-
XanaHuw Kyyu Tabcup 3TraHuja amnauMTyja-yactota XapaKTepucTukacu-
HUHT «SpUM KeHrAUrv» GunaH xapakTtepnaHagu. AMNAMTyda-yactota Xa-
PaKTEPUCTUKACUHUHP «SPUM KEHIIMTU» LWYHAAl WMKKWTa vacToTanap opa-
cugarn apx 6unaH ynyaHagumku, 6y uvactoTanapra Moc TebpaHWw  am-
NAUTyJanapu pesoHaHcra TYrpu KenaguraH aMmnauTygaHuWHT sipMura TeHr
bynagn. AMNAUTYyAa-4yacToTa XapakTepUCTUKACK «SpUM KEeHFurm» A Hu

«y4acToTanapHW cosnawl Ko3hPUUUEHTU» 7 = m Ba KENTUPUIITaH CyHWLL

KO3(PPUUMEHTI s—k—opxanvl npoganaHcmH. 6 1 6ynraH Xon yuyH

Taxpuéuin gopmyna 6epuncuH (C0— Mabyp 3TyBUM KYUYHWUHI 4acToTacw,
k — xycycuii TebpaHULIap YacToTacu; pe3oHaHC Xxonmpa r = 1)

»KaBo6: AMNAMTYA-4acTOTa XapakTepPUCTUKACUHUHT «SpPUM KEeHT/INTU»
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54.35. BepTukan TebpaHuULLapHu
83Ul YYYH uvwWwnatunaguraH Bubpo-
rpaga acbo6HUHr é3aguraH nepo-
cn  6unaH 6upmkTupunraH OA cTep-
XeHb O ropusoHTan yu atpoduja
aiinaHa onagn. OA CTepXEHHUHT A
yunra Q 1K KyiunraH 6ynmb, cTepXeHb Cnupanb MpyXuHa 6wunaH ro-
pu3oHTan “onatfa myBo3aHaTga TyTub Typunagu. Arap Bubporpad r =
= 0,2sin 25t cm LOHYH OunaH BepTuKan TebpaHMa XapakaT KWIyB4M
thyHAameHTra ypHatuaraH 6ynca, OA CTepXXeHHWHr HuUCOMA XapakaTu
aHWUKNAHCKH. Tpy>XXUHaHUHT OGypanuwra 6UKMPANK KO3DPUUMEHTN C =
= 1 H-cm, OA cTepXeHHUHI Q tOK 6unaH 6upra Ora HucbataH uHep-
uMa MoMeHTM 1= 4 kr-cm2 ra TeHr, Qa = 100 H-cm. CTepXeHHUHT
XyCcycuii TebpaHuwnapn X,ucobra ONMHMACKH.

Xago6: ¢ = 0,0051 sin 25/.

54.36. OnguHrn 54.35-macanaga 6aéH “mnumHraH Bubporpad cTep-
XEeHU Uysranmac “Mnmb ypHaTUAraH MarHuWT K;yTonapu opacupga Tebpa-
HYBUM aIlOMVUHUIA NNAaCTUHKA KYpPUHWLIMAArM 3MeKTPOMAarHUT TOpMO3ra
ara. MnacTuHkaga nailgo GynaguraH yropma TOKnap MAacTMHKa “apa-
KaTu Te3NUTMHUHT BGMPUHUM fapakacura npornopuuoHan 6ynraH Ba ane-
PUOAMKIMK Yerapacura Lafap eTraH TOPMO3MaHWLLIHMW to3ara Kentmpagu.
Arap ac6o6 z = hsinpt KpuyH O6wunaH BepTukan TebpaHyBYM (YH-
JaMeHTra ypHaTunraH 6ynca, ac606 CTpenkacMHWMHI Maxbypuii Tebpa-
HULLNapU aHWUKNAHCUH. -

Qah \ IE P

XaBob: x = ah= msin (pt —e), tge =

i
/p2 c

54.37. Maccacu Mx 6ynraH BepTMKan ABWratefb acOCUHWUHI 03U S
oynraH (yHAameHTra MaxKaMiaHraH; TYMPOKHWHI COAUWITUPMA OUKMp-
amrn A ra TeHr. [Buratenb KPUBOWWMWUHWUHT Y3YHAUTW T, LIATYHU Y3YH-
amrn |, BaMHWHI OypyakK Te3nury co, MOpWeHb Ba wuArapunama-“aiTMma
XapakaT K,WnyBYM MyBO3aHaTnalwmaraH “MCMAapHWHI Maccacu M2,
hyHAaMeHT MaccacM M3 ra TeHr; KpMBOWWMMN nocaHrk épgamuga MyBO-
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3aHaTnawTupunraH  ge6  xucobnaH- t
CuH. LaTyHHMHr Mmaccacu “ncobra

OfIMHMACUH. ®PYHAAMEHTHUHI Maxoby-

puii TebpaHWLWNapy aHUKMAHCUH.

r
KypcaTtma. Xnc°bnapfa —  KUYMK

HUCOATHUHT 6MpJaH IOKOPU  fapaxanu rpav
Ma Xafnapu Xxucobra ONnMHMAcKH.

XKaBob:  yHOaMEHT maccanap 54.39- macanara
MapKasUHWHI  MyBO3aHaT XxoflaTujaH
r Mar a2 €0S2 wt,
- T3u I (M,+M3 (f2—4w?

6yHaa k J;I/FW_ESM 5

54.38. Maccacn M = 104 kr 6ynraH BepTukan TebpaHaguraH [ABu-
ratesb OCTU (PYHAAMEHTUHUHI OrMPAUTU Maxbypuii TebpaHuLinapn am-
nantygacu 0,25 MM faH owwnb KeTMalguraH Xuamé xmcobnaHcuH. DyH-
[JaMEHT acoCUMHUHI to3ack s = 100 M2 (hyHAaMeHT ccTugarn TYMNPOXHWUHT
conuwtupma  6ukupnaurn X = 490 kH/m3. [Buratenb KpUBOLLIWMUHWUHT
y3yHaurn r =30 CcM, WAaTYHHUHT y3yHaurn /=180 cM, BafHUHT 6yp-
yak Tes3nmrn co = 81 papg/c, MOplWeHb Ba Warapwiama-xaintma xaPakat
Xunysun 60LWIXa MyBO3aHaTMaWTUPUAMaraH XWUCMAapHUHI Maccacn T =
= 250 Kr; KpvBOWWM MOCaHrM épfamMuia MyBoO3aHaTnawTupunraH neb
XncobnaHcuH. LLIaTyHHWHT Maccacm Xucobra OfIMHMacuH.

KypcaTtma. OnguMHIM MacalaHMHT euuMM  HaTwkacudaH oiiganaHuncuH Ba
r
y HucGaTra ara XagnapHu Tawna6 HoGopull HaTUXacuda OfIMHraH eurM 6unaH dera-

panaHuncyH. KypcaTuiraH Taupuéuii eYUMHUHT ~NOHYHUIAIMIWA TEeKLUMPUICUH.

»Xaso6: G = 3592,7 kH.

54.39. Maccacu M = 1200 kr 6ynraH 37eKTpomMoTop 6Mp yum 6u-
NnaH [eBopra XWUCTUpUAraH WMKKWTA ropu3OHTan Ba y3apo napannen 6an-
KanapHWHI 3pKWH yyura ypHaTuaraH. ONeKTpoMoTop yxujaH jJesoprava
6ynraH macoa I— 1,5 M. 3nektpomoTtop fkopu N = 50 pag/c Te3nuk
6unaH ainaHagu, AKopb Maccacu T = 200 Kr, YHMHI Maccaiap Mapkasu
Ban yxugaH r = 0,05 mMm Mmacodaga Typagu. bankanap scanraH HOMLIOX
NyNaTHUHT 3nacTUkAnK mogynm E = 19,6-107 H/cm2 KyHganaHr Kup-
XUM H03aCUHUHT UHEpUMS MOMEHTW LIyHAAW aHUXIaHCUHKK, Maxoypuii
TebpaHuwnap amnautygacu 0,5 MM fgaH owmacuH. bankaHuHr orupau-
rm Xxmcobra ONMHMACUH.

Xaso6: | = 8740 cm4 ékn 8480 cm4.

54.40. KnanaHHu xapakaTra KenTupyBYM KYynayoK/iv MEeXaHU3MHMU,
CXeMaTuMK paBuwpga, 6up TOMOHAAH C OUKUpPAWKZArM npy>XuHa 6unaH
XysranMac Hyxrtara OWPUKTUPWATaH, WKKWUHYA TOMOHJAH uArapunama
Xapakar XunyBuM KynavyoKfaH y3aTuiyBuM, CX GUKMPAMKAArM MpyxuHa
opxanM xapakaTnaHyBuM T Macca Laknuja TacBupnawl MYMKWH: Kyna-
YOKHWMHT Npouan LWyHAankW, BepTUKan CUMKULLNAP:
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54.40- macanara 54.41- macanara 54.42- macanara

0< t< % bynraHga xr= a[l—cosm/], t> © bynraHga x2= O

thopmynanap 6unaH aHuuiaHagW. T Maccann XWCM ”~apakaTh aHWKNaH-

CUH.
XaBo6: 0 < t < 2n/co GynraHga

X = —;—&2—_&- [cos kt — cos wot] + [L — cos kt], 6y epaa

t> 2n/co 6ynraHfga lOK 3pKuMH TebpaHagu:

54.41. Bypanma TebpaHulnapHM E3ull y4yH TOopcuorpad uwnatuna-
on; y B Banra mapkaMm ypHaTUAraH €Hrun anioMUHWMIA A WIKMBAAH Ba
B Banra HucbataH 3pkuH alinaHa onaguraH onip D maxoBukpaH ubopar.
Ban D maxoBMKKa 6GUKMpAUIM C GynraH cnupanb MNpy>XWHa BocUTacuia
6ornaHraH. B Ban @= co/ + <g0sincot ~OHyHra acocaH XapakaTnaHagu
(rapmoHUMK TebpaHuwnap 6unaH KywmaraH 6up Tekuc alinaHuw). Maxo-
BUKHVHT aiinaHuw y~“ura HucbataH WHepuusi MOMeHTM / ra TeHr. Top-
cuorpad) MaxoBUTMHUHT MaxOypuil TebpaHuLLNapyu TEKLMPUICKH.

XKaBo6: MaxOBUKHWMHI HUCOWUIA ainaHmw Bypuaru:

54.42. ABMaLMA MOTOPM TUPCAKAW BaIMHWUHI TebpaHULINapUHN CYH-
OVpWLW  YYyH, LWy Ban MOCaHrMcuja Mapkasu aiinaHuwl yeuaaH AB =
«=/ Mmacodpara cypunraH r paguycnu ainaHa éin wWwaknMpa u3 ounnagw;
n3 byinnab moaaunii HykTa Tap3uja CxemanawTupuaraH LUywimm4ya nocaH-
M 3pKWH "apakaTnaHuWy MYMKWH. BanHWHT alinaHuw 6ypyak Te3nuru



o ra TeHr. OrMpAMK KYYMHUHT TabCUPUHKM xuco6ra ONIMaid, LyWMUMua
MocaHrn KUUMK TeBpaHULINAPUHMHT Y4acToTacl aHUKIAHCHH.

XKago6: k= oy - .

54.43. bukupnuru c 6ynraH npy>xuHaga ocunub TypraH P orupauk-
fary okka 6ownaHryy nantpa ysrapmac F Kyd XyWuaraH. YHWHr Tab-
VMpu T BaMT yTraumgaH KeiuvH TyxTangau. HOKHMHT XapakaTyh aHUKIaHCUH.

'KaBo6: 0 < t< T 6ynraHga X = 1— cos I>//" £F§.t

c
T< / bynraHga x = "= cos Y°-p (t— T)—cos Y°-%-t j.
54.44, OnguHrn macanaga 6aéH uUuAMUraH cucTemara Kyd Typau

MyajaTnapia TabCUp KWAraHAa CUCTEMaHWHI MyBO3aHaT X°naTufad
MaKCMMan OruLinapu aHWUKNaHCUH:

T=0, HT/TT=5 (3apba); 2) T= —;
X-*0 4

3) T= T— 6yHaa T — CUCTEMaHWHI 3pKWH TebpaHuwnapn [aspu.

XKapo6-. 1) xmex= Y fp 5; 2) xmax= /2 = = Y2

3) m . = 2—= 2XIT.

max

54.45. Uysunmaigurad | y3yHAukgarm mnra ocuiaraH MOAAWUNA  HyX-
TajaH nbopaTtMasTHUKHUHE XapakaT  KOHYHW TOMWACUH.MasaTHUK  ocun-
raH HyxtabepunraH ¢ = ¢(/) XOHyH Oyiinya ropusoHTan TYrpu UKU3NX
Oyiinab xapakaTnaHagu.

XKaBo6: MaATHMKHWHI BepTuMKanra HucbaTaH @ ormw Gypuyarm

t

®= CXsin kt + c2cos k t-—---J—]- J* e (x) sin k (t — %9adX
0
XOHYH 6yiinua ysrapagn, 6y epga k= |/y -

54.46. Bukupnurn C 6ynraH npyXuHara ocuaraH m maccanu MOAAMNA
HyxTara xywugaru
/< O 6ynraHga, F = O
O< t< T pa, F=" «FQ
t> 1 pga, F = Fo

waptnap 6unaH GepunraH yYMArotyBuMm Kyd TabCup Kunagu. HyXTaHUHT
apakatu Ba /> T 6GynraHupa TebpaHULINap amnauTygacy aHWXNaHCUH.
{

FOr 2 | x\ ki

Xago6: x = — 1— —cosklt— — )sin~
, 2F0  kt
» ' " ta S1I,T
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54.47. Bukmpnuru C 6ynraH npyXuHaga ocunmb TypraH T Maccaau
tokka Q{t) = f|sinco/| UOHYH 6GunaH y3rapyBuYM YMroTyBuYM Ky4y TabCup
Annagn. Yactotacu yiroTyBuM Kyd 4vactoTacura TeHT CUCTEMaHWHT Teb-

paHWLLINapY aHLLYTaHCHH. -
A m
XKaBob6: 0< t< - 6yaraHga x = *

X [sinkt + dg * coskt) — T(w2_*2sin t\ k =

54.48. Yptacuga P orupnukgarn guck OynraH Ba3HCWU3 BaJIHUHT
(KyHpanaHr TebpaHuwnapra HucbataH) KPpUTUK Oypyak Te3NUrn auwyraH-
cvH. \yiugarn gonnap KypuncuH: 1) Ban WKKM yyn 6wunaH y3yH nog-
WMNHUKNapra TasHMG Typagn (yuynapuHu ~McTupub uyiunraH geé ~u-
cobnawl MyMKWH); 2) BaJHUHI 6UP y4M Y3YH MOALUIMNHUKKA (Y4U KUCTU-
puaraH), 6ow”a yum aca ~Mc™a NOAWMUMHUKKA (Y4u TupanraH) TasHagw.
BanHuHr ysyHaurn | ra, arunuwra omkupnurn aca EIl ra TeHr.

Wagob: ?[l)4 oKp= |§~192£/g 2) ooKp = H”Z@Eplg n
54.49. Y3yHnurn | GynraH eHrun Ban aiiNaHUWVHUHT KPUTUK Tes-
MMV Ban MKKNTa ~MCKa MOAWMMHUKNAPAA TYPraHWja aHUKNaHCWH: Ban-

HWHI NOAWMMHUKAAH YMAaH a y3yHnukgaru yuupa P orupnukparm guck
60op. BanHuHr arvnmwra 6ukmpnurn E1 ge6 onvHCKH.

>KaBob6: oop: JS//”PIQa

54.50. BMp yuu KuCKa Ba MKKMHYM Yun Y3yH MOAWMWMHUKAApAA ET-
raH orMp Ban alNaHULMHWHT KPUTUK TE3NNTU  aHWUKNAHCUH:  BJHWUHT
y3yHauru |, aruauwra Gukmpnurn E1, Ban  y3yHAUK GUKUPAUTUHUHT
OpUPAUTA ( Ta TEHr.

XaBob6: oop =15,4 V

55- §. OpKMHNUK pgapaxacu 6up Hedta 6ynraH CUCTEMaHUHI KUYMK
TebpaHuLLnapu

55.1. FmapasBnuk Typ6uHanapHu GoLIKapuLl MNPOLECCUM U 3KCMEPUMEH-
Tan Wyn 6unaH TEKWWPULL Y4YyH, POTOPHMHI ainaHuWWw yuura HucbaTaH
NHepumMsa MomeHTU /x= 50 Kr ecm2 6ynraH TypbuHa, WHEPLMA MOMEHTU
/2= 1500 Kr ecm2 6ynraH MaxoBMKAaH Ba TypbuHa POTOPUHU MaxoBMK
6unaH GupnawTUpyBuM 3nacTuk C BanjaH Tallkua TonraH Mocnama im-
puwiraH; Ban | = 1552 mm y3yHnukka, d = 25,4 MM AvameTtpra ara, Ban

MaTePUaNVHUHT  CU/DKUW  MOAYU

1 n G= 8800 kH/cm2 BanHuHr maccacuHm

\2 h— T . Ba MYpPOH >XONNapuHUHT  BypanuLvHK
Ancobra onmain, 6GepunaraH cuctema-

|
D oo - 2
\Z %” 8& 31\7)( mHMHF 3PKUH TebpaHuLINapuia Lys3ran-
R .
i

Maii “~onaguraH mn KecuMm (axamusT-

n AN KECUM) TOMWACUH, LWYHUHTAEK,
CUCTEMAHWHI  3pKWH  TebpaHuLwnapu
55.1-macanara faspn T XMCOGMAHCWH.
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>Kaso6: a=50 mm, T=0,09 c.

55.2. Bup yunm  maKamnaH-
raH, ypracmga Ba WKKMHYM y4yumga
6Up XXMHCAU AUCKNap YpHaTWUAraH
BanfaH TalWKWA TOMraH CcucTema-
HUHI 3pKMH Oypanma TebpaHuLLNa-
PUHWHT 4acToTacu aHUKNaHCcWUH. Xap
6vp OWUCKHMHI Ban y”~ura HucbataH
MHepUMs MOMEHTU / ra TeHr; Bai
K,MCMMTApPUHWHT  Bypanuwra 6ukmp-
nmru = c2= c¢. BanHuHr mac-
cacum xucobra ONIMHMACKH.

XKaBo6: kx= 0,62 |/y , k2= 1,621/ j.

55.4- macanara 55.5- macanara

55.3. Ban Ba yHra ypHaTuiraH ydyta 6up Xun AucknapgaH uéopat
CUCTEMAHWHT Gow 6ypasma TeGPaHMLINAPUHUHT YacToTanapu aHWKIaHCUH.
NKKMTa AWCK BalHMHT Yunapuia, YYMHUMCKM 3ca YHWHT ypTacura Max-
KamnaHraH. fap 6up AMCKHWHI Ban yKura HucGataH WHepuus MOMEHTM
— /; Ban "MCMNAapUUUHT Gypanuiira 6UKUPAUIM — c1l=c2= C. BanHuHr
maccac Xucobra OfMHMACHH,

XKasc6: ki= 'y -~ Vo ot-

55.4. [ap OMPWHMWHI y3yHaurn | Ba maccach m OynraH WKkuTa 6up
XU MasTHUKMap CTepXeHnapu ocunvw y~napugaH h macodaga 6vKump-
AUTN ¢ BynraH 3nacTWK MpYXMUHA yunapu 6unaH GupukTupunraH. Madr-
HUKNapAaH OVMPWUHM YHWHT MyBO3aHaT “onaTufaH a 6ypuyakka Orgupun-
raHWgaH KeluH, CUCTEMaHUHI MasTHUKIapW MyBO3aHaT Tekucauruga Yw
nafurad TebpaHMa xapakaTu aHUKMaHCWH; MasTHUKNaPHWHT 60LLnaHrny
Te3NMKNapu Honra TeHr. MaaTHUK CTepXXeHNapuHUHI  Maccanapu Ba
NPY>XWHAHWHT Maccacu Xxucobra OfMHMacUH.

ki f2 + K
)KaBo6: thx= acos 2 fcos 2ty 2 " sin g t X

f2
Xsin 2 t, 6y epfa ¢ Ba o2 MaATHUKNAPHWUHI BepTuKanra HucbaTaH

ormw 6ypuaknapum Ba kx= "[/"y, k2= "j/l~j- +

55.5. Maccach M OynraH [uCK Typpu umsliywl Temup iynga cup-
raHMacfaH tomanawv MyMKWH. Bup yumaa m maccaim Hy” TaBuli tOKU
6op 6ynraH | y3yHnuMkgaru cTepXeHb [AUCKHUHI Mapkasura LiapHup BO-
cutacuga OupukTMpUaraH. MaaTHUKHUHT KUYUK  TebpaHuwnapu Aaspu
TONUACUH. CTEePXEHHWMHI Maccacu Xxucobra ONMHMACKH.

., 3M |
Kagob: T = 2n ]/ vy om g-
55.6. OnanHT Macanaja Tyrpyu YMsMXnu Temup WynHW R paguycnmn

aiinaHa éin 6unaH anMawTupmb, KapanaétraH CUCTEMAHWHI KUYMK Teb-
paHuULINAapy 4acToTacy TOMWUICKH.

431

www.Orbita.Uz kutubxonas:


http://www.Orbita.Uz

55.6- macanara 55.7- macanara

XKaBo6: 60w uvacToTanap

3M 2M+ 1) g 2(M+ T1) g2
aM+ 2194~ GMm+2mR—n) * @M+ 2mR— 1= 0
TEHrnamaHwHr UNAN3Napuaunp.

55.7. MaAaTHUK, FOPU3OHTaN TeKUCNUKAa MWW anaHMmall cvpnaHa ona-

puraH M nonsyHgaH Ba nNon3yH 6unaH 6oran” yx atpodupa aiinaHa

onaguraH, | ysyHnukparu cTepeHb €pgamuga nonsyH GunaH GUpRKTU-

punraH T. mMaccanu lwapyagaH m6opat. [lonsyHra GUKWMPAWIM C ra TeHr

NPYXXWHa ynaHraH, MPY>XXWHaHWHT GOLIK;a yuu Ky3rasmac Kuamb Maxkam-

naHraH. CMCTEMaHWHI KWUYMK Te6GpaHULNapu 4YacToTanapu aHWKNaHCKH.
)KaBo6: u3naHyBuM uacToTanap

g M+ n'

- )

TEHrNaMaHuHr UAAU3Napuanp.
55.8. Nkknta 6up Xxun UMK MaaTHUKNAp OUTTa rOpM3OHTan Tekuc-

NUKLa YpHalraH, y3apo napannen ropu3oHTan yiyiapra ocuiaraH Ba 3y-
puMaii TypraH xonatugaru y3yHAUru MasTHWK yufiapu opacujarm maco-
(hara TeHr OynraH 3nacTMK MpyXuHa 6wunaH 6ornaHraH. [apakaTra Kyp-
caTunaguraH "apluavKHW Ba MNPY>XMHAHUHT MaccacuMHW Xucobra onmai,
MyBO3aHaT XonaTura Huc6ataH KU4MK oruw Gypyaknapuja cuctema 6ow
TebpaHWLWNApUHWHT  YacToTanapu Ba amnauTyjanapy Hucbatnapu adwy
NaHCWH. fap 6Up MaATHUKHUHT OrvpAUrM H;  YHWHT Maccanap Mapkasu
opKanu ocunuw y~ura napannen yrtaguraH y”Ka HucbataH WHepuus pa-
OVycn p; NPY>XUHAHUHT OMKMPAUIM €, MasTHUK Maccanap mapkasujaH sa
NPY>XUHAHWHT MaATHWKKa OUPUKTUPUAMLL  HyuTacuiaH OCUAMLL yraua
6ynraH macodanap moc pasuwpga / Ba h ra TeHr (55.4- macanara 6epun-
raH pacmra ”apaHr).

)KaBo6: LL{: (Pl 2ch3g 1, — 1

R+la 2 P(P2-Ng A™

55.9. Bup xuHcnu, b y3yHnukgarm AB cTepxeHb / «m0,5 L y3yH-
Avkgary vn épaamupa Kysraamac Hy”~Tara ocunraH. VIMHUHT MaccacuHu
3™icobra onmMai, cucTemMaHUHr 60w TebpaHWwaapyu uvactoTanapu Ba 6u-
PUHYM Xamfa WKKWH4YM GOl TebGpaHWLINapha CTEPXeHb O6unaH WUMHUHT
BepTMKasira HuWcbataH oruwiiapu HUcHatnapu aHUKMaHCUH.
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55.9- macanara

XaBob6: kx= 0,677 ]/-£, k*= 2558V f ;

6vpnHuM 60w TebpaHuwga gt = 0,847 <2, nkknnuncnga ceox= — 1,1802,
b6yHaa ¢! Ba (2 opkanu wN Ba CTEPXEHHWHI BepTMKaa 6unaH Xocun
MAraH GypyaknapuvHWHT aMnauTyganapyu 6enrunadrad.

55.10. OnguHru macanaga WMNHWHT Y3YHJAUTUHU CTEPXKEeHb Y3YHAUTU-

L
ra HucébataH >xyga katta fe6 >;ucobnab Bay HWUCOATHUHI KBagpaTUHM

Amcobra ofnmaid, cucTemMa OSPKUH TeGpaHWILMAPU SHI KWYMK 4acToTacu-
HUHT / y3yHAUKAArn matemMaTWK MasTHUK TebpaHuULIIapuM yacTtoTacura

b6ynraH HMCO6aTM aHWKNAHCUH.
1L
>XaBo6: 1— ~ —.

55.11. 55.9- macanaga WMHUHT Y3YHIUTUHW CTepPXXeHb Y3YHIUrura
I

KaparaHga Xyga Knuuk fe6 Ba y  HWCGATHUHT  KBagpaTwUHU  “uco6ra

0NMail, cucTeMa 3PKWMH TebpaHWLINApWM 3HT KWYMK 4YacTOTACUHUHI aina-
HUW Yy™M CTEpPXEeHb yuura >oinawraH ae6 KapairaH (UMK MasTHUK-
HWHI TebpaHuLWwnapy vactoTacura OynraH HUcCOGaTW aHLWYraHCuH.

KaBob: 1_ET'

55.12. M x Ba M2 lOKNapuHWUHI Maccaiapy Moc pasulifa T1 Ba
ra TeHr, OMx= lu MW2= L waptnap 6wunaH OGepunraH, M, tokura
maccacuHu “ucobra onmaca >‘am 6ynasepaguraH nNpyxuHa OMPUKTUpUAraH
Uyl MaTeMaTUK MaATHUK 60w TebpaHULLNAPUHUHT YacToTanapu aHwy
NaHCUH. TIpyXXUHAHWHT 3ypu”mali TypraH xonatugaru ysyHnuru /0, 6u-
KUP/IUTU C ra TeHr.

Xagob6: L 2= + +
2(1-v?2)

OyHoa n2- (W + ngg+C n2- 8 V- T2
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55.13. Kyw ¢usmk masTHUK Xy3ranamac ropusoHtan 0xy” aTpodug

aiinaHyBuM 2a Y3yHIVMK Ba PXx opupnuMkgary 6Up KUHCAW Typpw UM3BMK;-
nm 0j02 cTepxeHAaH Ba Y3MHUHI Maccanap Mapkasuja 6upuHuM ctep-
XEHHUHT O2 yyura LwapHUpan OupuKTUpWUAraH, 6up >xuHcnaw, P2 opup-
nmkgarn  Typpu  umsuxam AB  cTepxeHfgaH um6opaT. Arap 6owniaHruy
naiitga 0r0 2 cTep)XeHb BepTUKanra HucbataH gl Gypyakka OpPAVMPWATaH,
AB cTepXeHb 3ca BepTMKan ~onatga TypraH Ba 6ownaHrmy 100 6ypyak
Te3NMKKa ara 6ynca, CUCTEMAHWHI XapakaTu aHWKMaHCUH.

XKaBo6: ¢ = ¢Ocos \I/T 3p'?”+4'32 sz Bt;'
¢ = (Odf, 6yHaa ¢ op”anu JIB CTEpPXEHHWHT BepTMKan WyHanuw 6unaH
Aocun KunraH Gypyaru 6enrunaHrat.

55.14. Orupnurn P 6ynraH AB cTepxeHb A Ba B yunapugaH WKKW-
Ta 6uMp XWN a y3yHaukgarn uysuamac unnap 6unaH wudtra ocub uy-
mnraH. AB cTepxeHra WKKWTa 6uMp Xwun b y3yHAMKAaru 4ysunamac un-
nap 6uwnaH Q opupnukgarm CD 6anka ocunraH. TebpaHuwnap BepTMKan
Tekucnukga cogup 6ynagun aeé ~mcobnab, 6ow TebpaHuMLwNap vactoTacu
TONUACUH. MnNnapHUHT maccanapu “mco6ra OnMHMacuH.

m+ wT >1 2(n\—n|)2+ 4n\ n\ 7?2

XXago6: LW, = - = 72,
2(1- w»)
GyHaa m\ = nl=j, Ya=n~

55.15. TemMup Wyn BaroOHWHWHI ypTa BepTUKan TeKucaurmgaru Teb-
paHuLWnapu TEKLWUPUACUH; BaroH pPeccopocTy “MCMUHUHT  orupauru Q,
mMaccanap MapkasufaH y”“nap opuanu yTkasuaraH BepTUKan TEeKUCIUK-
napraya 6ynraH macotanap V1= /2= /, BaroH yunapwra napannen 6yn-
raH mapkasuii yefa HucbaTaH WHepuMsi pagunycu p; MKkana yi* pecco-
panapuHUHr 6uknpaurnm 6mp Xmn: c¢1— c2 — C.

XKaBob: x = Asin(kd + a), @ = Bsin (k21 + P),
6yHAa X — BaroH Maccanap MapkasvHWUHI BepTMKan cumkuwu, ¢ — Ba-
FOH MOMAWHWHI ropu3oHTan 6unaH xocun ~mnraH 6ypyaru; A, B, a, p—

/2cp Ko= --yrZCB Ne
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55.15- macanara 55.16- macanara

55.16. A Ba B HykTanapga 6up xun ¢ OUKMpAMKGArn WKKUTa pec-

copanapra TagHuM6 TypraH P orupnvkpa toknaHraH nnaTtoOpMaHUHT Ku-
UMK 3pKUH TebpaHuwnapu TeKWMpuncuH. [naTtopMaHuMHr 1OKKM 6GunaH
6upranukgarn C maccanap Mapkacu AB Tyrpu umsukpga 6ynmn6, AB =a
Ba CB = b. MNnatdopma, Yy3MHUHI Maccanap Mapkasura BepTuKan nacT-
ra TOMOH WyHanraH vo 6ownaHrny Te3nuk Gepuw Wynu 6GunaH MyBO3a-
HaT XxonatugaH uu’apunraH. bownaHruuy naitga maccanap mapkasu My-
BO3aHaT XonaTugaH ormaraH. Peccopanap wmaccanapu Ba WMLIKanaHuL
Kyunapu xucobra ofvMHMacuH. [lnaTopMaHUMHT Maccanap mapkasvjad
yTaguraH Tropu3oHTan KyHanaHr ykga HucbaTaH WHepUus MOMEHTM

1C= 0,1 (a2-j- b2) — ra TeHr. TebpaHuwnap BepTUKan TEKWUCAMKAA CO-
s

avp 6ynagn. YMymnaliraH KoopAuHaTanap cudatmga maccanap Mapka-
3MHWHT MyBO3aHaT XxonaTufaH nacTra TOMOH oOruwm —y 6wunaH nnat-
(hopmMaHMHI Maccanap Mapkasu aTpodumparn 6ypunnw 6ypuarn — \B ¥abyn
LMIMHCKH.

55.17. Tenexka nnaTgopmacn J1 Ba b HykTanapga 6up xun ¢
KUpNUKKa 3ra 6ynraH WMKKUTa peccopanapra TasHagu, peccopanap ykna-
pu opacugarn macopa AB = /; nnathopmaHuHr C maccanap Mapkasm
nnaTopmaHuHr (I:VIMMETpVIFI y™n bynraH AB Tyrpm umsnga A Hy Ta-

jaH JIC = a = — macotaga ypHawraH (55.16- macanara 6epuaraH pacm-

ra YapaHr). MNnatopmaHUHT Mmaccanap mapkasugaH AB Tyrpum uumsumsga
TUK 6ynub yTaguraH Ba nnatopma Tekucnuruga EtaguraH ysfa Huc-
6aTaH MHepuma paguycum o,2-1 ra TeHr ged ~abyn “MAMHCUH; nnaTgop-
mMa orupanrn Q ra TeHr. MnaTopmaHWHr y3 maccanap mMapkasura nnat-
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thopma Tekucaurura TUK nnmb “yhnnagurad 3apba o”mbatuga BYXYAra
KenaguraH Kuuuk TebpaHulinapu TonuacuH. 3apba mmnynbcu 5 ra TeHr.
XKaBo6: nnathopma Maccanap MapKasUHWHT BepTUKan CUDKAWK T
MacanaHWHI WapTuaa KypcaTuaraH yu atpodugaru 6ypunuw 6ypyaru @
6yncuH (by Ba 60Lw”™a KoopAuHaTanap nnatgopma maccanap MapKasuHWHT
MyBO3aHaT XonaTugaH 6ownab xucobnaHagw); "yhiumaarnnapHu Tonamus:

1n, 0,738 sin 1,330 Y ~ t + 0,00496sin3,758

lp=Y d 5 (0,509 sin1,330] /| /— 0,180 sin 3,758 ]/ LL} tj.

55.18. Oap

oynraH ukknta Mr Ba M, moaawmi

Hy~Tanap, 2 (a + b) y3yHnukga Top-

TUAT@H WNHWHT  yynapugaH 6up Xxun

Macoanapfa YyHra CUMMETPUK pa-

55.18- macanara BUWAA MaxKamflaHraH; WMNHUHE  Ta-

paHrAUK Kyunm p ra TeHr. bow Te6-

paHuLlNap YacToTanapu aHWKNaHCUH Ba OOW KoopAuHaTanap TOMWICKH.

XXagob6: k,= y £, kt= .y£\-L + %
T[a 1 b
Bow koopgauHaTanap: O0X= -i- (x,+ x23, 2= 4* ~ XA

55.19. BoTu”" TOMOHM tO"opura ~aparaH CUIIMK; CMPTAA MYyBO3aHaT Mno-
natn atpoupa TebpaHyBuUM OrMP MOAAWUMA HYKTAHWHI KWYMK TebpaHuLl-
napy 4acToTanapu aHWKNaHCUH; CUPTHUHI MYyBO3aHaT “~onatra Tyrpu Ke-
naguraH Hy”~tacuparv arpuauruHUHr 60w paguycnapu pxBa p2 ra TeHr.

YKaBo6: =Yy k=Y —.
'Pi y Pr

55.20. Orup MOAAWIA HYKTaHWHI MyBO3aHaT “~onatu aTpogmaarv Ku-
UsK TebpaHWLLMAPUHWMHT YacToTalapu aHWKNaHCWH; 6y moaauii Hy Ta-
HWHT MyBO3aHaT "onaTu LWy HyKTajaH yTraH BepTWMKan yu aTpoduga
00 y3rapmac OypyaKk Te3/MK OunaH ailflaHyBYM CUPTHWMHT 3HT NacTKW Hy”-
Tacura moc Kenagu. CUPTHUHT 3HT NAcTKU Hy Tacupgaru SrpuinuruHUHT
6ow paguycnapy px Ba p2 ra TeHTr.

XKaBob6: KMUMK TebpaHWULLNAPHUHT YacToTanapwu

ftd— 2co2+ — + — 5ft2+ (co2 ) (co2 )y = 0
Pi Pr \ Pi/ V Pri1
TEHrnamaHuHr WUAAU3Napuamp.
55.21. Paguycu r Ba maccacmh M 6ynraH 6uUp >XWHCAU  [JovpaBuii

OWUCK Ky3ranmac ropusoHTan YK, atpoguaa ainaHa onaguraH /y3yHnukK-
pgarn OA cTepXeHra LapHup BocuTacupa 6GornadraH. [Juck aiinaHacura
T Maccaim B mogawii Hy~Ta GMpPUKTMPUAraH. CUCTEMaHWHI 3pKUH Teb-
paHULWINapU yYacToTanapu aHWKnaHcuH. CTepXXeHHMHT Maccacu Xucobra
ONMHMAacKH. [Ouck, OA CTepXeHHUHT TeGpaHuW TeKUcauruga ainaHa

onaau.
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YKaB06: 3pKUH Te6paHULLNAPHUHT YacToTanapu
M+ T 1+2TF—\-1 g I 2mM+ m g2 _ Q
M -f- 301 M T MM+ 3m) /r

TEHrNaMaHWHT WUNAan3napuamp.

55.22. Tekucnuru ropusoHTan 6ynraH R paguycnu cum aiinadHara
6ukupAnrn ¢ Ba 3ypumail TypraH xonatmgaru ysyHauru /0 ra TeHr
Npy>XWHa 6unaH GUPUKTUPUATAH WKKUTA 6Mp XWn Manuava wavHrad. dan-
NayanapHu T Maccanm MOAAuiA Hy”~Tanap cudgatuga “abyn kwnaub, ynap-
HWHI XapakaTu aHuKnaHcuH. BownaHrny navtga cp,=0, B xankaya aca
Y3UHWUHI MyBO3aHaT xonatugaH 2R |3 i y3yHauru K;agap orraH feb v'a
6yn kunuHcun. Xan~ayanapuuHr 6GOLWNaHrMy Te3MKIapu HOMra TEHT.

Xasob: ¢x= p (1 —coskt), d2= 2a + p (1 + cos kt),

£4-

. 0 f 2¢
a mrcsin Gp; R= }/ F cosa.

55.23. Orupnurn Px 6ynraH BepTukan ”apakaTnaHyBuYM A MON3yHra
C OGUuKUpAUKZarn nNpY>XKMHaHWHT yun OGUPUKTUPUAraH; MON3yHra ocub y-
Wnnrad ysyHauru / ra, ormpaurn P2 ra TeHr MaTteMaTuK MasTHUKHUHT
KUYMK TebpaHuwnapy aHMKNaHcUH. TON3yH Y3MHUHT XapakaTtuja Te3sinkka
nponopunoHan 6ynraH “apwuinkka ydypangm (b — nponopunoHanink Ko-
apguureHTa). b= O xonuga 6epunraH cuctema 6oL yacToTanapu ysapo
TEHr OynaguraH LapTnap TOMUICUH.

YKago6: 1) x = Ale " sin kK\—Htt+ e~ ¢= A2 sin (k& +
be
2(P.+PJ

LD
ip, ke—jy'-- 2) Arapga (b — O “onnga) v — ~ 0Oyn-

ca, 6ow vactotanap 6up xun 6ynagw.

55.24. VikkuTa 6Mp Xxmn R y3yHAMKAArn uaTTU™ CTepXeHnap ymy-
muin O ocunuw HyxTacura ara. CTepxeHnap 6up- 6upugaH MycCTacHO
paBMLWAa, BepPTMKaN TEKMUCAMKAA OCUAMLWI HyTacu atpodmpa annaHuwmn

+ €2, byHpa Alt A2 ex, e2  uWHTerpannaw ysrapmacnapu, fi
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55.24 - macanara 55.25- macanara 55.26- macanara

MYMKWH. CTEpXEeHHWHT yunapura xap OUPMHMHT Maccacu T ra TeHr, ¢
OUKMpAMKLarn npy>XxuHa 6wunaH 6upnalwTMpuaraH WKKuta 6up xmn A Ba
B toknap 6upuktupmaraH. CucTeMaHWHI YCTYyBOP MyBO3aHaTu Xofnatuja
NPY>XUHAHWHT y3yHAUru | ra TeHr. CTepXeHnap MaccanapuHu xwmcobra
ONMaii, HKNApPHWMHI YCTYBOP MyBO3aHaTW XofaTu aTpoduparn 6ow Teb-
PaHULINAPUUUHT YacToTanapyu TOMWUICKH.

XKaBo6: cosa, k2= y “L. cos2a _|__|_ cosaj 6yHpaa

a = arc sin—I
2 .
55.25. bepunraH ¢ = ¢ (/) “oHyHra myBo(M”™ “apakaTnaHyB4Yu nnat-
(hopmara TX maccafiaH Ba yHra B HykTaga Mmapkam OGUPUKTUPUATraH
fJeMndep nopleHnaH TalKun TONraH MexaHWK CUCTeMa, OUKMPNUK-
farn npyxuHa 6wnad ocunraH. Maccacu T2 6ynraH femndep Kamepacu
Oukupnurn c2 6ynraH npyxxuHara tasHagu, MPYXUHAHUHT UKKUHYY Yyn
nopLueHra 6upnkTupmnrad. femndepgaru énuw”™o” MLKaNaHWULW MopLUEeHb
Ba KaMepaHUHT HUCOMI Tesnurura NPOMOPUMOHan; p — KapLuManK Ko3d-
huumeHTn. CUCTEMaHWHI xapakaT TeHrnamanapy Ty3W/ICKH.

XKaBob: Txxx-f-Pn*—px2 (cx+ ¢ xr—c2 x2= cx£(/);

T2Xx2— Pxx-f px2— caxx-)- cx2= 0.

55.26. Maccacm Tb Yy3yHaurn | 6ynraH Oup >XMHCAM OrMp CTep-
XEHHUHT "yiin yuu LWwapHUpra TasHraHu “onga, ¢ OuKupaukgarum npy-
XWHa 6unaH BepTuKan xonatga TyTu6 Typwunagu. CTepXeHHWUHr Lwap-
HAPAM yunmpaH a macoafa TypraH Hy”Tacura r y3yHAMKgarum wn BOCU-
Tacnga T2 maccanm M K ocunraH. CTepXEeHHUHr BepTMKan xonaruja
NpyXuWHa 3ypuKmacgaH ropv3oHTan pasuwfga Typagu. [MpyxuHa “aHpai
6UKNpnnKKa ara 6GynraHuga CTepXeHb Ba K BepTWMKan xonaT aTpoduia
KWUYMK TebpaHuwnap “unaMwun MyMKuH? By TebpaHuwnap 4actoTanapu-
HWHF TeHrnamacum TONWACWUH. WINHWHT maccacu Xucobra OfMHMACKH.
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>@laz O\ (iiy C22+a22Cll)~

mj/2+ 3ma2
+ cnc2= 0, 6yHaa au = m 3 , al2= T2ar, az = /n2r2
cn = CP_(ffij/+ 22Tra)g : sz ngr_
55.27. Y3yHauru |, maccacu L 6ynraH 6up >wuHcnm AB 6anka £

HyTafla ¢ GuKupauMkgarn npyxuHara, A Hy”Tafa 3ca UWAUHAPUK Lap-
Hupra TasHagu. bankaHuHr A wapHupgaH a Macodagarn E HyxTacura
lWapHUp BocuTacuga I Y3yHNMKAarn cTep)XeHb OupukTupunraH. by ctep-
)KeHra T2 maccaam M oK ocunradH. MyBo3aHaT xonatmga AB  6anka
ropu3oHTan XoWnawraH. banka Ba HKHUHI KUYMK TebpaHULnapu TeHTr-
namanapu TonuacuH. CTepXeHHWHr maccacu ~ncobra OJIMHMACHH.

XKaBob: = axsin {kxt+ eX, p= a2 sin (k2 + e?, 6yHga kIl —

T/ 3d2 , i/ T )
= V md-+ 37122 2= V T ’ iin a2’ EI’ 8 3ca uHTerpanniaw ysrap-
macnapu.

55.28. Tuwnn y3aTmMa op™anum 6orfaHraH WKKuTa BanfjaH TallKun
TOMraH CUCTEMAHWHI 3pKWH 6ypanma TebpaHMLINapW uyacToTanapu aHu’-
NnaHcuH. Bannapra ypHa™nraH wmaccanapHUHr Ba TULIAW TFUAAUpaKnap-
HWHT Ban y™ura HucbataH WHepuus MOMeHTNapu /[x= 875-103 Kr-cm2,
/2= 560-10® kr-cm2, ix— 3020 kr-cm2, /2= 105 Kr-cM2 KaTTaluk-
napra ara; BannapHuWHr 6ypanuwpgarn 6ukmpnurn cl= 316-107 W -cm,
c2= 115-107 A-cm; y3aTuw COHM zjz2 = 5; BaNnapHWHI Maccanapu
ncobra ONMHMACKH.

»KaBo6: kx= 54,8 c-1, k2= 2,38-103 c-1.

55.29. OnagnHrn macanaga 6aéH “MAWHraH CUCTEMAHWUHT TULWAW TUN-
[vpaknapn maccanapuHu xucobra onimaii, bypanma 3spkuH TebpaHuwnapu-
HWHI 4acToTacu aHWKMNAHCUH.

>XaBo6: k = 58,7 c-1.

55.30. WKKn TasgHupa 3pkuH ETyBuM / y3yHnaukgaru 6ankara x:——3|

2 . n
Ba X = FI Hyp Tanapga Q oOpupAMKAarn WKKUWTa TeHr toKnap Uywun-

raH; 6ankaHWHr 60wW KyHAanaHr TebpaHuwnapu YacToTanapu Ba Lakau
TonuAcuH. banka KyHAganaHr KECMMWHWHI WHepuusi MOMeHTW /, 3nac-
TUKNMK mogynu E. BankaHMHr maccacu ~Mco6ra OfMHMacuH.

55.27- macanara 55.28- macanara
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55.30- macanara 55.31 - macanara

60l TebpaHWLWNAPHUHT LIakKnnapu pacmiapja KypcaTuarat.
55.31. Yunapu TupanraH | ysyHnaukgarn 6anka 60w KyHganaHwr Teob-
PaHULLNAPUHUHT LWIaKNnapy Ba vacTtoTanapu TONWACWUH; 6anka TasH4na-

pugaH 6up xun 3 macoanapga Qx= Q Ba Q2= 0,5Q toknapHu KyTa-

pn6 Typaan. banka KyHAanaHr KeCUMUHWUHT WHepuus MOMeHTW /, anac-
TUKAMK Mogynu E. bankaHWHr Maccacu ”~mcobra OfIMHMacuH.

YKaBob: k-

= - 2,09;

6ow TebpaHWLWNApHWUHT LWaKNMapuM pacMaa KypcaTWurad.

55.32. WKKn yun TasHYnapgaH TeHTr opanukparu / y3yHAWKKa 4u-
Knb TypraH, ropusoHTan KOHCOMb GafKaHWHI yunapura OGUPUKTUPUATAH
6up xungarn Q toknap 60wW TebpaHWLLNAPUHMHT YacToTanapu TOMMWJICUH.
BankaHuHr ysynnurn 31 6ynub, 6up- 6upuaaH | macodasa TypyBuUM WK-
KWTa TasH4ynap ycTuga 9pKuMH éTafgu, 6anka KyHpanaHr KeCUMUHWHT
MHepuus MOMEHTU /; 3nacTUKAWK mogynu E. bBankaHUHr Maccacu -

cobra ONIMHMACKH.

55.32- macanara 55.33- macanara
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55.33. bup yum Kysranmac “mnnub kKuctupwunaraH / ysyHnukgarn 6an-
KaHWHI UKKMHYM A yynra T Maccanm 6up XUHCAM Tyrpu 6ypuyaknu
nnacTMHka 6upumkTupunradH. Cuctema ropu3oHTan TeKUCAMKga Typuo,
Wy TeKucnmkgaru MmyBo3aHaT “onatu atpodupa  IpKMH - TebpaHagu.
a= 0,2/, 6= 0,1/ pe6 onnb, 6y TebpaHWLINAPHUHI LWakniapu Ba
yacToTanapum aHuMKNaHCWMH. bankaHWHI maccacum “mcobra ONMHMAacKH.

KypcaTma. bBankaHuHr A yumHu / ra arvl Ba LWy HyKTaja aruaraH ykka
yTKasunraH ypuHMaHn < 6yp'—IaKKa al7|]1aHTVIpI/ILIJ Yy4yH LI,yVII/II'IVILUI/I Kepak 6ynraH Q
Kyd ~amvpga M MomeHT /= pQ+ sM, &= sQ-\- gM dopmynanap 6unaH aHuuna-
Haawm, 6yH£Aa 61p yum uuctupunraH 6mp xxmHenum banka yuyH p = /J(3E 1), q= /I(£]),
s= [32L)).

XKaBo6: 60w  TebpaHMLWNAPHUHT yacToTanapu MoC pasumLiga

0,804 V 3E 1/{T /), 20,7 Y 3EI/(m Is) ra TeHr; 6upvHun 6Gow Tebpa-
HUWHN A HyKTagaH u4an TomoHga OxA = 0,612/ wmacoaga 6anka
yumnga ypHawraH O, Hy”Ta aTpoduparv, UKKUHYUCUHU — Hanka YUUHUHT
faBommpa A HykTagaH YHr TomoHgarn 02A = 0,106/ wmacodaga yp-
Hawran 02 Hyuta aTtpogmparn 6ypunnb TebpaHuw Aeb K;apal MYyMKWH.

55.34. bownaHrny naitaa TWHY TypraH, 6ukMpaurn ¢ GynraH anac-
TUK Ban 6unaH GupnawiTupuaraH gucknapgaH 6GupuHumcura TycatgaH M
anaHTMPyBYM MOMEHT KyWWAraH; LUCKMNAPHWHT WHEpUMs MOMeHTnapu /.
BanHUHI MaccacMHU Xucobra Onmai, CUCTEMAHWUHT KEeMWHIM Xapakatu
aHUKIaHCUH.

XXaBob: opi = ~y/2-+ N(1 —cos T/ 2- /),

55.35. VIKKW Apycnn LwapHUp-CTepXXeHnap cucTemacy, pacMmaa Tac-
BMpNaHraHMaeKk yyTta MpyXuHa 6unaH BepTukan ”onatga ywnab Typu-
nagn. CTepXeHnap abCconMoT KaTTuy, O6WMp XWUHCAW, | Y3YHAUTUHUHT
ormpaurn G ra TeHr. Tpy>XXUHanapHUHT OGUKMPANK  KO3hULMEHTAAPUHN
cr=c2= 10G,l ra TeHr pe6 xucobnab, cumctema MyBO3aHaT XonaTu-
HWHT YCTYBOPAWIU, LWYHWHTAEK, CUCTEMA OOW TebpaHWULWIAPUHUHT /X Ba

55.35- macanara 55.36- macanara
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/2 Waknnapyu X<aMga 4yactoTanapy aHUKNaHCUH. [IpyXWHanapHUHT macca-
napu ~Mcobra OMHMacuH;

- — -
XaBc6: YcTtyBop MyBo3aHaT; * — 0,4\2Vg/l, k2= 1,673 y>

[1==— 1,455, /2= 3,495.

55.36. Maccacmh M 6ynraH K WKKW TasH4Y ycTuga 3pkvH étraH AB
6ankara mMaxkam 60rfaHraH YCTYHYaHWHI yuura 6upuktupunraH. KyHpa-
NaHr KeCUMUHWHT WMHepuus MOMeHTu /, 6anka Ba YCTyHYaHuHr E 3nac-
TUKAUK MOAYAMHWU 6up Xun ”~mcobnab, cucteMaHUHr 6ow aruauw Tebpa-
HULLNAPUHUHE YacToTanapy aHWKNaHCWH. YCTyH4ya Ba 6afkaHWHI Mmacca-
napu xmucobra ONMHMACUH.

XKaBob: = 0,497V E //(Ma3), k2= 1,602V E //(Ma3).

55.37. dnacTuk epra ypHatuaraH Tr— 102 m102 kr maccanu Ma-
wrHa ¢yHaameHTa F — 98sinat “oHyH 6unaH y3rapyBuuM BepTUKan
YAroTyBuM Kyy Tabcupupga BepTuMKan Oyiimua Max6ypuii TebpaHuLnap
umnagu. MawwuHa Banm = 100 pag/c 6ypyak Te3nuk 6GunaH alinaHra-
Huga xocun 6GynaguraH pe3oHaHC TebpaHWLWAapHW WYK0TWUW YYYyH (QYH-
JaMeHTra 3nacTUK npyXxwuHanapja TypyBYM OrMp poOM LWaKAMaarm CyH-
OMPrUY ypHaTUAraH. POMHMHI T Maccacu Ba CYHAUPTUYHWUHT C2 3KBU-
Ba/IeHT OMKMPAUTW LWyHAAW TaHNaHCUHKW, BalHUHT OK,0puga Kypcatun-
raH Oypyak Te3nurumga maxoypuii TebpaHuwnap amMnaMTygacu Honra ai-
NaHCWH, CYHAUPTUYHWHT TebpaHulunap amnauMtygacu aca A = 2 MM faH
OLLMACWUH.

KkH
YaBob: T = 4,9 « 103 Kr, c2= 49 » 103—M.

55.38. HOk,opnga 55.2-macanafa 6aéH aTuaraH AuckKnap cucTeMacu-
HUHI ypTacugarn Aauckura M — Mos'mpt yiirotyBum MOMEHT Tabcup
aTraHuga cuctema Maxoypuii TeGpaHWLINAPWUHUHT TeHrnamManapu aHuu-
NaHCWH.

¥Kago6: Mt —/pe) Mo

= ---sinpt, 2= —---ememeeeieeee -sin pt,
12(p* — IHjfl— k\) (p*- k\)
6yHga kx Ba k2 cuctema 60w TebpaHULWNAPUHWHT 4YacToTanapuaup.
55.39. Orupnurn Q1 6ynraH 3M1eKTPOMOTOP, KaTTUK, epra >Xolnaw-
TUpWAraH (AXAWT napannenenunef waknmgarn) 3nactuk 6eToH (yHAa-
MeHTra MaxkKaMmiaHraH; (yHOAMeHTHWHT orupaurn Q,, GUKMPAUK KO3D-
(DULUMEeHTN Cc2 ra TeHr. druamwra OGMKUPAMK KO3DPUUUEHTU C, ra TeHr
3NacTUK FOpU3OHTan Banra P opupnukpary potop YpHaTuAraH; poTOPHUHT
Ba/ra HucbataH 3KCLEHTPUCUTETA I; BASHUHI Gypyak Te3IMrum oora TeHr.
3NeKTPOMOTOP CTATOPWHUHI BepTUKaN MaxOypuii TebpaHuwnapu aHu™-
NaHCUMH. PyHAAMeHT MacCacUMUHI yyfaH OupMHM cTaTtop Mmaccacura Ky-
WuT Aynn 6unaH PyHAaMeHT MacCaCUMWHI TabCupu “Mcobra OfIMHCUH.

XaBo6: y —
CQg*—[(c,+ P+ ¢, (Qi+ y Qz)Jgma+r~(Q i+ —1

6yHfa Y — CTaTOPHWHI MyBO3aHaT Xo/laTAaH OpuLLIN.
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55.41- macanara

55.40. AB 6ankaHuHr A wnyktacura (55.14-macanara kapaHr) 6an-
KaHUHr XapakaT Tekucnuruga ypHawraH, OA un 6unaH “ap goum Tyrpu
b6ypyak “ocun uyunyBum F = Fosinpt (Fn Ba p ysrapmac MWy
Jopnap) Ky4y KyinunraH. AB 6anka Maxoypwii TebpaHWLWAaPUHUHT  aMnan-
Tyfacu Honra TeHr Oynuwmn yyyH yHra 6ornaHaguraH CD 6anka ocun-
raH WMNNapHWHr b y3yHAuMknapu k.amya Oynuwim kepak?

XaBo6: b = g/p2

55.41. bypanma TebpaHWLINaPHU CYHAMPULL YYYH  CUCTEMaHWHT
6upop TebpaHyBUM Maccacura MasTHUK 6upukTupunagu. Pacmpa o ys3-
rapmac Gypyak Te3nuk 6GwunaH ainaHyBuMm ukkuta 1 Ba Il maccanapgaH
TallKua TOMraH CcUCTeMa CXeMaTWK TacBWMpnaHraH. VIKKMHYM Maccara
MasTHUK  OuMpuUKTMpWUAraH. MaccanapHUHr ainaHuw y”~mMra HucbataH
NHepUMs MOMeHTnapu /, Ba /2, MasTHWKHWHI cuUCTeMa alinaHuw yuura
napanen 6ynu6, YHWHI Maccanap Mapkasu OpKanu yTafuraH yBAa HUC-
6aTaH MHepuusi MOMeHTM /3. CUCTEMaHWHI ainaHuw yKn 6unaH MasaT-
HWK ocunraH yu opacugarn macopa OA = /; ocunvw yku 6GunaH masT-
HWK Maccanap MapkasufaH yHra napannen yTafuraH yk; opacugaru Ma-
coha AC = a; MaATHMK Maccacu rn. Maccanap opacugarn Ban “MCMUHUHT
3NaCTUKNNK KO3hMLMeHTN cx (bypanuwgarn 6uknpanrn). MKKMH4YM macca-
ra M =M 0sina>Z taw”M MOMeHT KyimnraH. CucTema MKKana maccanapu-
HUHI Ba MasTHUKHUHI .Uapakaty AuddepeHuunan TeHrnamanapu €smncut.
CuCTeMaHMHT MOTEHLMaN 3Heprusacu MgofacuHM Ty3ulwaa OrMpAMK Kyuu
MalilOHUHUHT NOTeHLMan 3HepruscuM Xxmcobra OfIMHMACUH.

XKago6: hx+ cXpx— p = 0, (/2+ T /D p2-f T al P3cos (h2—
— ™)+ mal ¢|sin(@2—pd+cl(hp2— 9)=M 0sino)”, (/3+ Tadp3+
-f Ta! g2co3(p2— Pp3 — T al ¢|sin(d2— @3 = 0.

55.42. Ky6 waknura ara 6ynraH 6akK Y3MHWHI TypTTa MacTKW Yu-
napu 6unaH TypTTa 6Up XWn npyXuHanapra tasgHagu; Kyo TOMOHNapwu-
HVWHT Y3YHAUKNapu 2 a, Mpy>XWHanapuHuUHr Ky6 TOMOHNapura napannen
MyHanuwnapgarn y~nap Oyinuya GUKUpAMKnapu cX cy, Cr ra TeHr; Ky6-
HUHT 6oW Mapkasuii y”~napra HucbaTaH WHepumsi MoMeHTM /. Kunumk

TeGpaHWLLNaPHUHT TeHrnamanapyu Ty3WACWH Ba CX = Ccy OynraHuga Te6-
PaHUWNAPHUHT YacToTanapy aHUKNAaHCUH. BakHMHT Maccach M ra TeHr.
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XaBo6: Mx cxx—cxad2= o, MY+ ¢cyy + c,ap!=0, Mr +
+ cr=0,/¢p!'+ Cyay + Cyazpx+ cra2zeox= 0, / 2 + CX a2 2 —

—cfax + crazp2= 0, / B+ c,a2¢3+ cya2dg3= O,
6y epga X, y, r—Ky6 MapKasMHWHI KoopguHatanapu, ¢x 2, h3— Koop-
AUHaTa yunapura HucbataH KyOHUMHT 6ypunuw 6ypyaknapu. Arap cx —cy
bynca, kz = K, =V2cTW, A .M *"tcrtc" k2 +

y M M

55.43. TomoHnapu a Ba b OynraH 6up XWHCAU Tyrpu OGypuyakim ro-
PU30OHTaN NNacTUHa Y3WHWHI TypTTa Yyyuu OunaH 6ukupnuru c 6ynraH
TypTTa OUp XWN npyXuHara TasHagW, naactMHa maccach M. OpKuH
TebpaHULLIAPHUHT YacToTanapy aHMKNaHCUH.

XKapo6: kl= ¥ Ac/M, k2= k3= Y 12c¢/M.

55.44. Orupnuknapn Qx, Q2 Ba Qs OynraH yyTa lOKNaHraH Temup
yn BaroHnapu 6up- 6upura TUpKanraH. TupKarmynapHUHr GUKMpAVKNapu

C
R — b MANL -1 oo x MEHIM7 0

55.44- macanara

ex Ba C2. Cuctema 60w TeGpPaHWILMAPUHMHI YacToTanapyu TOMWUCUH.
>XaBo6: kx= 0, k2 6unaH k3 3ca

Ne — g j:_. rc\ .GI'Ck2+ . 4+ crer | c1c2!: 0
Qi 63 oc} IQ .® o:Q1
TEHTNIAMaHWHT WUNAU3Napuamp.

5.45. ONAVMHIN MacanaHWHr LwapTnapura acocaH BarOHMapHWHr 6a-
paka+ TeHrnamanapu TONWACUH Ba OMp Xun OGUKUPAMKAArn cx—c2= ¢
TMpKarmunap 6unaH GupnawTtmpunraH Qx= Q2 — 03 = Q TEeHr OpWpPINK-
fparn BaroHnap 6ynraH ~on yuyyH 60w Te6paHMLLNAPHUHT LWaKnaapu uu-
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65.45- macanara

BWICUH. bownaHrny na|7|T,qa MKKNTa BaroH MyBO3aHaT Xonatumpga, YHr
YyeKKagarn BaroH MyBO3aHaT XosaTupaH X0 KaTTa/InKKa CU/DKUTUATaH.

XaBob6: xr= |°— coskat+*"coska1, *2= j — ™ cosksi, Xx3=~ +

+ cos k2t + -cos kat; ka= j/~f. k*=y r3J-

Bow TebpaHMLUNAPHUHT LaKnapu pacMmfja TacBMp/aHraH.

55.46. YuTta 6up xun MmaccaHu 6up-6bupupgaH Ba TasHYNapjaH 6up
Xun yso™nuknapga 6ankara 6upnawiTMpuigaH Tallkua TOMraH cucTtema-
HWHT YacToTanapy Ba 60W TebpaHWULWIAAPUHUHE  LWIaKAapu TOMUICUH.
BankaHW TasHunapra SpKWH KylhunraH ae6 “apancuH; 6anka y3yHAuru
I, KyHAanaHr KeCHMWHUWHI WHepuus MOMeHTW /, 3nacTukAuk mogynu E.

XKa.oe: * ,-4 .93 ", * - 196y/X , - 418

bBow TebpaHMLINAPHMHI LWaKnnapu pacMja KypcaTuaraH.

55.47. bukmpnurn ¢ 6ynraH npyxuHanap 6unaH O6upukTUpUAraH n
Ta 6up xmn T MaccagaH mbopaT cucTema Oyinama TebpaHWLNap Y4yH
MexaHuK (uAbTpHM “ocun “umnagu. Yanga TypraH MacCaHWHT WArapu-
nama ”"apakatu “OHyHMW X = xosin @t 6epunraH pge6 3prcobnab, cucrte-
MaHWHT Myin dactoTanap (uAbTPW 3KaHAMTMHK, SbHU @ vactoTa 6Gupop
aHWK uerapafiaH yTraHfaH KeluH alpuMm MaccanapHuHr maxoypuii Te6-
paHuLWwnapu amnauTyganapyM 3KCNOHeHuuan "“OHyH 6yliMya macca HOMe-
pura 6orau” paBulLAa y3rapuwiu, yerapafaH "“TryH4ya 3ca rapMOHUK LO-
HYH OGyiiMuya y3rapuiln KypcaTW/CUH.

YKaso6: dunbtp 0<(0<2Yc/T uactoTanu Te6paHMILNAPHM yTKa3aau.

65.47- macanara 55.48- Macanara
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55.49- macanara 55.50- macanara

55.48. bypanma TebpaHuwnap QUAbLTPWM AUCKNAP YPHATUAraH y3yH
Ba/ KypUHMLIMAA CXemManawTupunagu. Yangaru [LUCKHWHT “~apakaT Lo-
HyHn 0 = Qosinco/ KypuHuwpga 6epunraH geb xwucobnab, cucTemMaHUHT
Max6ypuii TebpaHuwnapu Ba xap 6up AWCK TebpaHULLNAPUHUHE  aMnau-
Tyfanapu Xuco6MaHCUH. [MUCKNApPHWUHT WHEpLUS MOMEHTNapW 1, BaSHWHT
QUCKNap Opannpuiaru KUCMIapUHWHT GUMKMpAMrM 6up xunga Ba C ra
TeHr. O/IMHFaH e4yMm TEeKWWUPUACUH Ba CUCTEMAHWHT “yiiM uvacToTanap
(OUNBTPU 3KAHAUTU KYpPCATUICUH.

Xaeo6: 0* =(00cos 1 kJr Cisin y k) sin oot, sin(u/2) = (cof2)Y I /c, 6y
eppa 0* 6unaH k—anckHuHI 6ypunnw 6ypyarn 6enrunadraH, Cr—BaJIHUHT
MKKWHYM yymjary uerapaBuii lapTnapjaH aHWKNaHagwuraH y3rapMac COH;
6MpUHYM OUCK HOMb HOMepra 3ra; muyactota 0< < 2]/'c[, opanukga
6ynuwn Kepak.

55.49. byiinama TebpaHuwnap yyyH iyn- iyn @uabTp XOCWUA KUYBYK
MeXaHuK cucTema, XaP 6upu T MaccafaH TallKui TOMraH Ba KeWUHIW
maccara 6ukupnuru ¢ 6ynraH npyXxuHa 6unaH 6GupnawTupuaraH 3BeHO-
napfaH TysunraH. Maccanapra wy npyXwuHanap 6wnaH napannen ~unmo,
ynapHu Kysranmac Hy” Tanap 6wnaH 60rnoBum Cr GUKMpAMKAArM MpyXu-
Hanap "am oGupukTUpuaraH. Ysngarm macca 6yiinama TebpaHWULLNIaPUHUHT
NOHYHM: X = xO0sincoi 6GepunraH. AHMK 6up 4Yerapaga ETYBYM O HUHT
Aniimatnapu yyyH xaP 6up macca TebpaHuw amnauTyganapu  Macoda-
napra 60rnvK; paBuwa FapMOHWK KOHYH GWiaH ysrapuwiy KypcaTW/CHH,
TEruwayM YerapaBuii yacToTanap TOMWICUH.

XKaBob6: yTKasyBuu Wyn- ilyn coxa

opanu”™ 6unaH aHu™naHagw.

55.50. Kyn mukgopgarm T Maccanap, T TapaHranMkaa TopTUAraH
AB Topra 6up-6upura HucbataH a opanunapga TypaguraH “uané yp-
HaTuAraH Oynu6, ¢ GUKMpAMKAarn npyxuHanap 6unaH TyTn6 Typunagw.

By cuctema KyHpanaHr TebpaHWLWAapHUHT Ayn- iyn UALTPU XU3MATUHU
yTalign. Wyn- ilyn hUAbTPHUHT yTKa3ull 4erapacura MOC KenyBul uac-
TOTanap aHWKMaHCuH.

XKaBo6: YyTKasul TEHTCU3NNK

6unaH aHuMKnaHagw.

55.51. Y3yHnurn nl 6ynraH wn BepTuKan xonatga 6up yum 6unad
ocnb uynnraH Ba 6up- GupugaH a Macoganapga TypaguraH “unm6 n Ta
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T maccanum mopawin HykTanap 6unaH toKnaHraH. XapakaT TeHriamacu
TY3uacuH. N = 3 6ynraH %on yyYyyH WMHWUHT KyHAanaHr TtebpaHuwwnapu
yacTtoTanapu TOMWICKH.

XKaBo6: “apakaT TeHrnamanapu

= of [Ia—Kk)**-i-{ 2n—2k+\)xk+ {n-k+ 1)xk+I]
KypuHuwra ara, 6y epga xk 6unaH k Homepnn 3appaHUHT KyHAanaHr
cumknwmn (Homepnap to™opugaH 6ownaHagu) 6enrvnaHrax;
kx= 0,646 V~gfl, 62= 1,515VgTIl, £3= 2,505V gfl.
55.52. TapaHr TOPTUAMG MKKWM Y4u MaxkKamiaHraH unra 6up-é6upura

ancbaTaH | macoanapga ypHaTWaraH N Ta T MacCaHWHI 9PKUH KyH-
HanaHr Te6GpaHWULINApW YacToTanapyu aHWKNaHCUH. VIMHUHT TapaHrauru P.

XKaBo6: k= 2'lf —sin—, 1< s< n— 1
y ml 2n

56- 8. [lapakaTHWHI YCTYBOP/IUIN.

56.1. Y3yHnuru | 6ynraH MKKWTa CTepXEeHb Ba NMF Maccanu MogAuii
Hy/~TanapfaH XOoCUN KUAWHFaH Lyl MasTHWK T YK 'aTpoduaa oo ysrap-
mMac Gypuyak Te3nuK 6unaH aiinaHyBuM FOpM30OHTan yega ocuaraH. MasT-
HUK BEpTMKan MyBO3aHaT XONaTUHMUMT YCTYBOP/AWUMM TeKwmupuncuH. CTep-
)KEHMIapHWHT Maccanapu ~mcobra OfMHMACHH.

)KaEso6:I > 1+ LJ=2 GynraHuaa MasTHUKHWHT  BepTUKan My-
La

BO3aHaT Xonatu yCTyBopgmp. )
iy

56.2. Orup mapqa——z———f-g = 1 anaunc waknmpa 3ruaraH CUAIMK
a

HaiHWHT numpa 6ynm6, anaunc BepTukan Oz aTpotmga © ysrapmac
Oypyak Te3nuk 6unaH ainaHagu (Oz yk nmactra MHyHanTupunaraH). Lap-
YaHWHT HWCOWI A MyBO3aHaT ”onaTnapyM aHUKNaHCWMH Ba YNapHWHI YCTy-
BOP/IUIN TEKLLIVPWUCHH.

XaBob: m2< — OynraHga WKKUMTa MyBO3aHaT “onatu 6op: a) X =
a2

= 0, z —c(yctyBop), 6) x = 0, Z= — c (HOycTyBOp). 002> o GynraH-
a
fJa yyTa MyBO3aHaT BasuATu 6op: a) x = 0,1 ~ + ¢ (HoycTyBOp); 6)x =
= 0, r = —c (HoycTyBOp); B) Z — oy (yctyBop).
bl-a

56.3. Orvp wapya, x2 = 2pz napabona waknuMpa aruaraH Ba BepTu-
kan Oz yk aTpcuga o ysrapmac 6ypyak Te3nuK OGunaH ainaHyBuM Hail
nunra (Oz YKHWHT MycbaT WyHanuwm — rosopu TOMOHra) >KolnawiraH.
LWapyaHWHT HUCOMIA MyBO3aHaT ”~0naTW aHWKAaHCWMH Ba YHWHI YCTyBOp-
JINTU TEKLWUPUICKH.

XKaBob6: 2=0 6uprMHa MyBo3aHaT ynnaTu maBXxys; y a3 — bynraHja

P
yCTyBOp Ba c@>g/p 6ynraHga HOycTyBop, ®2=g/p Aa 6Gedapk; MyBo3aHar.
a47
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56.4. Mopauii HyKTa BepTuKan yK atpoguga o 6ypyak Te3nuk
NaH alinaHyBun CUANW® TEKUC 3rpu 4Ym3mk Oyinab cumkuii onagu. Hyu;-
TaHWHT T1 (s) noTeHuwan a3Heprusicu 6GepunraH Ba Yy HYKTaHWMHT Ccl»akar
arpn umsmnk 6yinab “mcobnaHaguraH s éin 6unaH aHUKNaHyBYM XonaTura
ocpnuk. I (S)— HyKTafaH ainaHuw yuyuraya 6ynraH Macoa. Hy”Ta
HWCOWIA MyBO3aHaT ”“ONarMHWHI YCTYBOP/AMK LUAPTU TOMWACKH.

ou-

)KaBO6:f—q— mr—dr ar @ >0,
\ ds2 ds [ ds | =
1d17i, Fi
oyHparn sO KaTTaiuk — j = or rnr--
V As=io ds I,
TEeHrnamajaH aduyraHagu.
56.5. Maccacu m 6ynraH Mogauii Hyrya F = arn mapkasuii TopTuLl

Kyunm Tabcupupa ainnaHa 6yiinab ysrapmac Te3nuk OwunaH xapakat Kuna
OfIMLIN  MYMKWMHAWIW  KypcaTuacuH (a = const, r— HyKTagaH TopTuw
mMapkasurada 6ynraH macoga, n— 6yTyH COH). By “apakaTHWHI I KOOp-
AWHaTara HucbaTaH YCTYBOP/MK LIAPTU TOMW/CKH.
XKaBob: n-< — 3 bynraHuja xapakat HOYCTYBOp,
n> —3 fa 3ca xapakaTt YCTyBOp.

.56.6. }"aTTu” xucm Beptukan Oz yk, aTtpoumpa 0 6ypuyak Te3nuk
6unaH aiinaHaétraH NT ropusoHTan y” aTtpotupa 3pKuUH TebpaHagu.
G HYKTa — XUCMIapHUHT KHepuuna MapKasn, NTG m—>XWCMNapHUHT CUM-
meTpus Tekucanru, OG ykK — uHepumsa 6ow yku, KT yk NT ra napan-
nen, ED yk; O HykTta opkanu ytagu Ba NT xamga OG napra TuK.
Xucmnapuuur OG, KT Ba ED ytyiapra HucbaTaH WHepuus MOMeHTNapwu
moc pasnwga C,A Ba 5; h— OG KeCMaHWHr y3yHaurn; M — Kucm
maccacu. MyMKUH 6ynraH HUCOMIA MyBO3aHaT XonaTtnapu aHWKIaHCUH
Ba YNapHUHI YCTYBOPAUIN TEKLWUPUICHH.

XKaBo6: HUCOMIA MyBO3aHaTHWHI MYMKWH OynaraH “onatnapura, OG
YN3UKHUMHT Oz y~aaH oruw 6ypyaknapuHuWHr Kyiugarn Kuimatnapu xa-
BOO 6Gepaau:

a) = 0, arap B<C 6ynca—ycTtyBop; B> C >onga arap o<
< Mgh/(B—C) 6ynca, y yctyBop Ba co-> MghftB — C) 6ynca — Ho-

yCTYBOp.

6) o= n arap B >-C 6ynca
HoycTyBOop; B<.C xonpga arap
2> Mgh/(C — B) 6ynca, y ycTy-
Bop Ba co< MghftC— B) 6ynca
— HOYCTYBOp.

B) @= arccos [Mgh/((B —C)
o?)] (arap co- >>Mgh/ |b — C| 6yn-
ca MaBxya); B> C 6ynraHmpaa yc-
TyBop Ba B < C O6ynraHmga Hoyc-
TyBOp.

56.7.

NuK 6unaH alinaHaéTraH BepTUKan
56.6-macanara 56.7-macanara jfa*a O yHuBepcan wapHup épgamH
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6unaH ocunraH MasTHUKHUHI HUCOWMIA MyBO3a-
HaT “onatnapu aHWKNaHCUH; MasTHWUK Y3UHWHT
byiinama ykura HucbaTaH cuMMeTpuK; A Ba
C — yHMHT 6owW Mapkasuii WHepuus yunapu
E 1) Ba £ napra Hwuc6aTaH MWHepuUs MOMEHT-
napu, h— masaTHMK Maccanap MapkasuiaH
WwapHupraya 6ynraH macoda. MasTHUK MyBO-
3aHaT "0NaTNapUHUHT YCTYBOPAUIY TEKLINPUII-
CMH Ba MyBO3aHATHWHI ypTa Xofatura Huc-
6aTtaH TebGpaHWLINAPHUHT [aBPU aHWUKNAHCUH.

XKaBo6: wmyBo3aHaT }{onatnapu Ba ynap-
HUHT ycTyBopaurn 56.6-macanara 6epunrad
aBobnapgaru topmMmynanap 6unaH aHWKnaHagu
(ynapga B = A+ [JUIr2 pe6 onuw  Kepak).
TebpaHuwwinap faspu

T— 9rrm1l/ + AM)(A+ MF- C)—

r (A+ Mh2—C)20t— MG Ne

56.8. Pagmycu r Ba orupaurn Q 6ynraH
fonKa 6up >KMHCAW AOMPaBUA JUCKHWUHT Bep-
TUKan CUMMETpUs yKu A Hyk,Ta atpodupia ap- 56.8-macanara
KWUH aiinaHuwn MyMKUH. B HyKTaga y WKKu-
Ta MpyXwHa 6unaH ywna6 Typunagu. [pyXuHanapHUHT yunapu ropu-
30HTan Ba y3apo TWK, YMapHWHT OWKMPAWKIApM MOC paBullja CX Ba CT
ra TeHr, 6yHaa c2> c x. [IpyXuHanap AuUCK yuura Kyihu TasHujaH L
macothaga 6upuKTUpunagn; "yim TasHuYgaH Anckkada 6ynraH macoda — /.
AlinaHma ”"apakaTHWHT YCTYBOP/IUTUHW TabMUWHAAW YYyH [JuUCKKa 6epu-
AW Kepak 6ynraH o 6ypyak Te3NUK aHWKNaHCUH.

XKaBo6: Ql< cX.2 6ynraHfa xap KaHgaih 6ypyak Te3nuMkga Xam Cuc-
Tema ycTtyBop; Q /<c2L2 6ynraHga co>co* 6ynca, cucTema YCTyBoOp,

6yHpa o«o*= Y8 + N) |y !-—- 1 +y j_ J ch 2<

< Q< c2L2 6ynraHga xap KaHpai 6ypyak Te3nmkga “am cucTema Ho-

yCTYBOP.

56.9. Moganii Hy”~Ta, y~v BepTMKanra HucbaTaH a Oypyakka orrau
a paguycnu Aoupasuii LVAWHAPHWUHE WYKWM CUPTUAA OFMPAUK Ky4uum Tab-
cupnaa xapakatnaHagu. Mactkm (P= 0) Ba tok,0purn (h = N1) sAcoBunnap
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6yiinab GaxapunaguraH "apakaTHWHI YCTYBOPAWUIM TeKWupuncuH. Kyiin

ACOBYM Oyiinab XxapakaTnaHWLIHWHE TebpaHuLL [aBpU aHWKAAHCUH.
)KaBo6: HOuopu sicoBun 6yiinab “~apakaTnaHUILM HOYCTYBOp, Kyiu

AcoBun Oyiinab 6axapunaguraH xapakaT yihrotunraHga TebpaHuw pAaspu

T=2a 17/--—--—— O6ynagu.
\% gsina

56.10. Mogauin Hyuta X = pcos\\ y = psirn|). 2= frsin0, p=
= a+ bcos0 napameTpuk TeHrnamanap 6unaH 6GepunaraH TOPHWUHT WYKK
cunany cuptu Byiinab "apakaTnaHuwra Maxb6yp (r yu BepTuKan touo-
pura iyHanraH). HykTaHuHr 0 6ypyak y3rapmMac OynuwiM 6unaH Xapak-
TepnaHyBYM MyMKWUH GynraH XxapakaTnapu TOMWICUH Ba YNapHWUHI YCTYy-
BOPAUTU TEKLUMPU/CKH.

XaBo6: 0= 0, = const kniimaTtnap (1 + a cos0,) = — fictg 0.. TeHr-

namagaH Tonunagw, 6yHpaa

a= —; P= — ; ' = o= const.
a aup

By TeHrnamaHuHr o6up-éupugaH katrta dap” ~mMnaguraH WKKATA e4ynumMu

60p:

——<0X0, —<02<n.
2 2

BupmHuM eyumra Tyrpu KenraH “apakat YCTYBOp, WKKUH4YMCUra Tyrpu
KenraHun — HOYCTyBOp.

56.11. lopu3oHTan TeKMCAMK 6yiinab o 6ypyak Te3nuk 6unaH Te-
KUC punampab 6GopyBuM rapamil XapakaTUHWHE YCTYBOPAWUMU TeKLWUpU-
CvH. Tapaul TEeKUCAUTrK BepTUKan, rapgaull paguycu a ra TeHr.

XKaBob6: o2> " 6ynca, “apakaTt YCTyBOp.
a

56.12. TypTTa CUMMETPMK YypHaliraH Keraiiu 6op rungupak ragup-
6yayp TeKUCnWK 6yinab rungupaidgn. Tmngupak TeKUCIUTU  BepTUKan.
MMNAMpaK rapauwin Ba Keranapy MHrMYKa OrMp cuMmfaH scanraH. un-
avpaK paguycu a, MapKasWHUHT ~apakaT 6GownaHWWWgarn Tesnuru v.
XapaxaTHUHT YCTYBOPAUIU TeKLWUPUICKH,

XaBo6: v2> s-— — ag
“10
bynraHga “apakaT YCTyBOPp.
56.13. BepTukan gmameTpu aTpodwmpga @ 6ypyak Te3nuk 6unaH ai-
NaHyBYM @ paguycnum 6uUp >XMHCAU FapAnull XapakaTWUHWHE  YCTYBOP/MIK

TEKLWMPUACUH. [apAULIHUHT MacTKM HYKTacu TrOPM30HTan TEKWUCAUKKA
Tern6 Typagm.

XaBo6: o> N bynraHga “apakaTt YCTyBOp.
a

56.14. MyBo3aHaT XonaTufaH OrgupuaraH m maccaim MOLAUA HyK;-
Tara mHugopu 6yiinya mMaskyp OM «r = Y x2+ y2 oruwra nponop-
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UMOHan Ba LWy MyBO3aHaT XonaTu To- z\
Moun liyHanraH Fr kyy xampa 6y Kyu-
ra Tk (BHnamacura Tabcup KypcaTys-
yn), 6UPMHUM Kyd Kabum T oruwra
nponopuuoHan 6ynraH F Kyy Tab-
cup kmnagn: \FA~ c 1ar\ FN\ —cnr.

Knunk Te6paH|/1Lunap mMeToan
HYyXTa MyBO3aHaT XONaTUHUHI YCTY-
BOP/INTN TEKLWIMNPUNCUH.
Kypcatma. KucuiraH Ba 6GypanraH
(srmnvwgarn  6ow  GukMpauru  6up  xun)
Xampga MacTKM yus MaxkKamiaHraH CTep>KeH-
HUWHT  3pKWH  yuura ypHaTWUAraH HyuTasuii
Macca Xypau WyHpain — xonatpga bynagw.
CTepXXEHHUHT TYrpy UM3UXIN LLAKAUra My-
BO3aHaT X°naTu Moc Kenagu. clu cn, KoathduumeHTnap Ccu”yBun Kyd, 6ypoBYUM MO-
MEHT, CTEPXEHHWHT Y3YHWUTW, 3rufHW Ba Oypanuwgarn 6ukvpnuknapra 6omu”.

)KaBo6: HOYCTyBOp MyBO3aHaT.
56.15. OnguHrX Macanafia KypunraH HyxTa XapakaTWHWHE YCTyBoOp-
NUTVHU TEKWMpUILAA Te3NUKHUHT GUpUHYM  Aapaxkacura 6ornux 6yn-

raH Rx= —Px, Ry= — PY Kapwuamk Kyunapu xucobra OanHCUH (p—
Xaplwunmk KoaghuumeHTn).

XaBo6: [Rcu > TCcR bynraHmpa ycTyBOp MyBO3aHar.

56.16. Arap 56.14-macanaga 6aéH 3TuaraH CTEPXXEHHWHT 3rmManw-
fjarn 6ukupnuknapy TeHr Oynmaca, CTEpPXEHb YUYMHWHI T Maccara Tab-
cup xunyeum peakuusnapu Fx= —cux -f cizy, F = c2ix— c22y wndo-
panap 6wunaH aHuxnaHagu. Kunyuk TebpaHuwnap metoaum 6unaH MyBO-
3aHaTHUHI YCTyBOpP OyfnuW LIAapTU aHWXIaHCUH.

XKaBob: (1 — ca+ 4crc.r> 0 6ynraHga ycTyBop MyBO3aHar.

56.17. [BuraTenb MapkKasgaH XoumMa peryastopy My(pTaCMHUHI Xa'

pakaT TeHrnamacm T X -f-Px + cx = A (00— o KypuHuwra ara, 6yHaa
X — PerynaTop My(pTaCUHWUHI CUMDKWUWKW, T — CUCTEMAHWHT WHEpPLUOH
KO3PPUUNEHTN, p — XaPWMANK KOIPPULMEHTU, C — Perynstop npy>xunHa-
NapVHWUHT OUKMPAUTK, O— MALIMHAHWHT  OHWIA, o0— ypTaya 6ypuak
Te3nmknapu, A — ysrapmMac CoH. MallWHAHUHT XapakaT TeHrnamacu:

;L Bx
dt
(B —ys3rapmac coH, / pBuratenb anaHyBuYM XWUCMAAPUHUHT  KenTUpUn-
raH MHepuus MOMEHTW). [lBuraTenb Ba perynatopfaH TallKua TonraH
CUCTEMaHUHI YCTYBOP/AWK LIApTU 6GenrunaHcumH.

XaBo6: AB< Icp T 6ynraHga cwuctema yctysop (c, p, /, A, B
mycb6aT gebuxucobnaHagn).

56.18. YTKup yum Xysranmac uyyxypyara YypHaTuaraH CcUMMETPUK
NUAANPOX Y3UHWHI BEPTMKan >KoMnawraH yxu atpotupa ainaHagu.
YHUHI yCTUra UKKUHYM CUMMETPUK MWUALMPOX XYWWAraH, y Xam BepTu-
Kan yx atpotmpa ahinaHagn. VIKKUHYM NUAJUMPOX  Y3UHWUHT  YTKUP yun
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VNAAAN

(TATTTrrrrrrir AT (T AT i77riiril.
J

56.19-macanara 56.20- macanara

6UpUHUYM NUAAMPOK, yumparn dyxypyara TtasHafu. M Ba M'— wo”opuru
Ba NAacTKW nuagupo”~napHuHr maccanapu, C Ba C'— ynapHUHI CUMMeET-
pus yunapura HucbataH uWHepuus MOMeHTnapu; A Ba A' — nungmpon-
NapHWHI YTKUP yuynapugaH yTraH ropums3oHTan yknapra HucbaTaH WHep-
UMa MOMEHTNapu; ¢ Ba C' — NUAAUPONHUHT TEruwnn yTKup Yydnapuiad
maccanap mapkasuraya 6ynraH macodanap; h — yTkup yunap opacugaru
macoa. MungMpoKHUHT Bypyak Tesnuknapu — Q Ba Q'. CucTemMaHuHr
YCTYBOP/MK LWAPTU TOMWUICKH.
XaBo6: Arap TypTUHYM gapaxanu

[AA”+ Mh2(A—Mc2] ¥+ [A'C''+ CQ{A'-f Mh2] B+
+ [AM'c' + Mh)g + (A'+ Mh2dMeg + CC QQ'] 2+ [CQ(Afc' +
+ Mh)g + C'Q'Meg] A-f- MC (M'c' -f Mh) g2 = 0 TeHrnamaHWHr Xam-
Ma Ungu3napu Xap Xun Ba Xakukuii 6ynca, cuctema yctysop Oynagu.
56.19. Y3rapmac i0 Te3nuk 6unaH umarapunama XapakatnaHaétraH
1-peTanb NpyXuHa OpKanu xapakaTHW 2-nonsyHra ysatagu. [lonsyH

6unaH 3-iyHanTUPYBUM opacufa BYXYAra KenaguraH WILKanaHuw Kyuyu
MON3YHHWUHT Te3NUIM V ra “yiaugarnya 6ornaHraH:

H = AO0signv—a v -f pVs,

6y epga HO, a, p— myc6bar koapgumymeHTnap. Te3NMK VO HWUHT KaH-
[aii KuiimaTnapuga NoNM3yHHUHI TEKWUC XapakaTu YCTYBOP OGYAUWN aHLy
NaHCUH.

>Kago6: v@> a/ (3P).

56.20. Buknpnuru c éynraH 3-mydTa 6unaH 6upnawTupunrad 1-asu-
ratefb Ba 2-MallMHajaH TallKWA TOMraH arperar, MKKW Maccanu cuctema
cuatuga kapanagu. ViHepums MomeHTu 1X 6ynraH gsuratens poTopura

POTOPHUHT ¢ Bypyak Tesaurura 6ornu” 6ynraH M X MOMEHT KyhunraH:
Mr= Mo— Hi(®— o00).

.z nHepuus MOMeEHTUr3 ara 6ynraH mawuHa Banura ¢ 6ypyak Te3nMKKa
6ornuy, "apwmankK Ky4YnapuHWHI MOMEHTU KyWWAraH.

M,, = Mo— M2 (p — 00,).

(% Ba (R— koathduumeHTnap mycbar. CucrtemaHuHr WO 6ypyak Te3nuK
O6unaH ainaHuwnapugarn ycTyBOP/IMK LIAPTNapy aHUKNaHCUH.
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57-8. Yusnxnu 6ynmaraH TebpaHuwinap

57.1. PeccopanapHu cuHOBAaH YTKasuwWwaa 31acTUKINK Kyyu ysra-
PHLUWHUHT «y4Bypyaknn» XapakTepucTukKacu onvHAW. Peccopanu MyBO3a-
HaT XonatujaH opauvpuaraHuga to”™opu Tapmol, (C,) XapakTepucTukara,
MyBO3aHaT XonaTura “anTuwpa "yiu Tapmok, (C2 xapakTepucTukara 3ara
6ynuwmn ypuHauamp. bolwnaHrny naintga peccopa cTaTUK MyBO3aHaT Xo-
naTupaH xo ra orgupunrad Ba 6ownaHruy Te3nuMKka ara amac. Peccopa
yCcTUAArn XUCMHUHI Maccacu T, PEcCOPaHMHr Maccacum “ucobra ONvH-
MaCWuH; peccopanapHuWHr GUKMPAUK KO3gduumeHTnapu cr Ba c.,. Tyaun?
TebpaHuLINap AaBPUHUHT BUPUHYM APMU YYYH peccopa 3pKWUH TebpaHuL-
NapUHUHT TeHrnamanapu &3uacuH Ba TebpaHUWNApPHUHT T TYAWK, AaBpu
TOMWU/ICKH.

YKaBo6: peccopaHMHr CTaTWK MyBO3aHaT XofaTura “antuwmpa x =
= r,rns t. CTaTMK MyBO3aHaT XofaTuAaH ormwmna X — —m—2sinlkxt—

57.2. OnguHrn macanafa KypuaraH peccopa 3pKuH TebpaHulinapu
aMNINTYJACUHUHT Kamaiinll “OHYHW aHUKNaHCUH. JpKWH TebpaHuLlLnap-
HU €316 onnwpa "yimparn KeTMma- KeT Kamaiub 6opyBunm amnauTyganap
K;atopy onuHrav: 13,0 mm, 7,05 mm, 3,80 mm, 2,05 mMm Ba K. Bubpo-
rpamMma MabflymoTnaoura MyBOGMK, TerMwau ~opu Ba Lyin Tapmoknap
«y4ybypuaknu» XapakTepucTukanapura MOC KeayBUM OUKUPAUK KO3 (u-

UNEHTNAPUHUHT — HUC6aTN aHWKNAHCUH.
o

YKaBo6: Te6GpaHMLINAPHUHT 2'ap 6Up SApUM JaBpra MCC KefyBYM ammiu-
Tyfanapu KeTMa- KETIUTU Maxpaxum — 6yaraH TreomeTpuK Mporpec-

cusi “OHYHMATM 6unaH Kamainné 6opagn; — = 3,4.
c2
57.3. BUKUPAMK KOo3(duUMeHTU ¢ BynraH npyxuHaga m macca Teb-
paHagu. MyBo3aHaT XxonaTugaH 6up xun A macoganapga rfartm”  Tup-
raknap xyiunraH. Tupraknapra ypuauiinapHu 6vpra TeHT TUKnal Koag-
thuumneHT 6unaH cogmp 6ynaau ne6 “mcob6nab, m vacToTanu [LaBpuin

TebpaHulnapaa CUCTEMaHWHr  “apakat n
KOHYHW aHWKMAHCUH. @ HWHT MYMKWUH o/llii1milll].
o6ynraH Wi

57.1 - macanara 57.3- macanara
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XKaBob: = —? pynraHga X= ------ — sin/e(/
T . nk \
smm
2 ©
n
2 £
57.4. OngmHrn macana auaT NacTKM TOMOHAa Tuprak 6op [Ae6 xu-
co6ab euynncuH.

XKagob6: 0 < OynraHga X = ----------——-— cos (—-—--1
® 0

k o< 2k

57.5. XapakaT TeHrnamacm mx + T7,sign*+ c¢*= O KypuHuwra
ara OynraH CUCTeMaHWHI 3pKWH TebpaHuWnapn 6UPUHYM rapMOHMKa
IMNAUTYZacyu ynapHUHT YacToTanapu opkanu upoganaHCuH.

- = e N
>KaBob: ax FI( P

57.6. CuctemMaHMHI XapakaTu

X + (x2+ &x2—aAx -fkax= 0O

TeHrnama 6unaH ésunagu. Cuctemaga BYXyAra KenaguraH aeToTe6pa-
HULW TPOLECCUHUHT amnANTYAAch aHWYraHCUH; YHUHT YCTYBOPUIU TeK-
LWINPUNCHH.

XaBo6: a = ?; aBToTebpaHmMILiap KaTTa YCTYBCP/AMKKa 3ra.

57.7. 56.19-macanaga kypwunraH cuctemaga k = Vclm wyactotanm
rapMoHuK TebpaHulinapra fuMH aBTOTebpaHuUWINap BYXyfAra Kenagurad
WwapTnap TONUACKH, 6yHAA C— MPY>XWUHAHUHT BUKUPANK KOIPHULUEHTH,
T — non3yH Maccacu. by aBToTebpaHMWINApHUHT aMmnauTyganapu Ta’-
pubuin aHMKNAHCUH.

57.8. 56.19-macanaga KypunraH cuctemaga y > 0 6ynraHnga 4
MWKanaHnw Ky4dn y3srapmac Ba H2ra TeHr, y=0 6ynraHuga asca Ht
ra (TMHY xonatgarv WWKanaHUWH) TeHr geb, aBTOTEO6paHULINAPHUHT
[aBpu aHWYyraHcuH. TMON3YHHUHI Maccacu T, MPYXUHAHWUHT  OGUKUPAUK
KoamumeHTn ¢ feb ~abyn "“MANHCUH.

XaBo6: T = tx+ @ (1 —cosll , 6y epaa a___cvo

k= ¥ ~-, t\ aca a sin ktx= cos ktx— 1 TeHrnaMaHWHT 3HT KUYUK WUN-
[n3n.

57.9. m macca Ky3ranMac acocra OuMKuMpauru ¢ OynraH npyxuHa Bsa
Aypy”™ nwanaHmwnn gemndgep 6unaH 6ornaHraH, gemndgep  LaplnanMK
KYUYUHUHT KaTTanurm Te3nmkka 6ornn” amac Ba {1 ra TeHr. MyBo3saHaT
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XonatugaH 6up xun A macodanapfa KaTTWK, Tupraknap YpHaTuraH.
Tupraknapra ypuauw, 6upra TeHr TWKAaw Ko3gguuueHTU 6unaH coaup
6ynagn xamga F cos ol maxbyp aTyBuUM Kyd cofs yacToTara ara 6ynraH
(s— 6YTyH COH) Cy6rapMOHWK pe3oHaHC TebpaHMLINapHU BYXXyfAra Ken-
TMpmaiign ne6 xucobnab, H HUHI KWAMATM aHWUKNAHCWH.

KypcaTma: CUCTEMAHUHI WYS YacTOTalH 3PKUH TebpaHuLLiapra SkUH aBpuii
pexumnapy MaBXys GynaguraH LWapTaap aHWKNaHCUH.

YKaBob6: s XyMhT coH bynraHga H > 0; TOK SyyyH H>F — X
yo ynraHj ydy @
X ct lSk ‘Z2s)r
g \'s
57.10. Fopn3oHTan Tekucnumk 6yinab cumpraHmacfaH HOManoByYM [LOU-

paBUiA GUP XWHCAW LMAUHAPHWUHT Mapkasu LUysraamac O HyxTtara npy-
XWHA 6UnaH GUPUKTUPUATAH; LUAMHAP — AUCK MyBO3aHaT xonatga 6yn-
ravmga O HyKTa [AMCK Mapkasu 6unaH 6up BepTuKanga Typaau. Liu-
NVHAPHUHT Maccacu T ra, NPYXWUHAHWHT GUKUPAUK KOI(PMULMEHTM C ra
TeHr. MyBo3aHaT X;onaTmga npyXxuHa jgedopmauusnaHmaraH Ba Y3yH-
aury / ra Tedr. JapakaT TeHrnamanapuja KyYulIHWHT YYuHUWM fAapaxka-
cura 6OrnMK  XagnapHu cakna6 Konub6, UWAWHAPHWUHT MyBO3aHaT Mo-
natm aTpompars Kuumk TeGpaHMLINapu [aBpUHUHT a amnnutygara 6of
AVNATA aHUKNAHCUH,

YKaBo6: T=41L/ 6— = :4/3]V/'

6yHaa K — GUpMHUM TYp TYAWK; 3NAUNTUK WHTErpas.

57.11. Xapakatm x + k& = y{(ar— .r)) x —yx3} teHrnama O6unaH
aHVK;NaHafuraH cucTemMaja ByXyfAra KenafjuraH aBTOTe6paHMLLINAPHUHT
a amnauTyjacu Ba JaBpu KUYMK napameTpnap MeTogu 6unaH aHLyLIH-

CUH.
Xwwb:a=2*,

57.12. MaaTHUKHUHT ¢hauat 6up MyHanuwpa Tabcup dTaguraH Kap-
WWAMTA Ba Yy3rapmac MOMeHTU 6ynraH My~ MTaaru xapakat TeHrnamacu
h> 0 ga, + 2h(p+k2g>=MO0,

»<CO pa, ¢+ 2Irp+ A= 0

KypuHuuwra ara, 6y epga h, k Ba Mo— ysrapmac mwukgopnap. (2h/k)
< 1, (Mo C 1 peb xmcob6nab, MasTHUKHUHI Gapuapop XapakaTuHU
aHUKMaW Y4YyH CeKWMH anMallvHyBYM KO3(duUMeHTNnap MeTogn “ynna-

HU/CWH.
XaBo6: YcTtyBop aBTOTe6paHuwnap. (p, ) TeKMcankaa UMKIHUHP
AMMWT “onaTugaru p paguycu ra TeHr, 6y epgal =-~.

57.13. OnguHrM Macanaga HyuTaBuili aaMaliTUpuwiap MeTOAWHN
K,ynnab, anMawTUPUWHWHT Xy3rasimac Hy”~Tacu TOMWU/CUH.

XKaBo6: gJOO: " _-:__ELB_}_, dﬂo— 0.
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X1V 606
Hasapunii mMexaHWKaHWHI 3XTUMOJI/IMKKA OMfj Macananapu

By 6064a KenTvpwiraH cTaTvka Ba KWHEMAaTWKaHWHT  3TUMOM/MK Macananapu
TEHTCU3NIMKNAPHUHT  GaXXapuinLl 3 TUMOSUIUIVHM 6y TEHrcU3IMKNapra KupyBuM napa-
mMeTpniap 6unaH GornoBuM MyHocabaTnapfaH oiganaHuiira acocnaHagu. Arap u— Ta-
COAMUCMIA COH, YHWHI yuyH MabfiyM 6ynraH COHMap TW— MaTemMaTUK KyTuiMa ax;Tu-

mMonu (ypTa umiimaTv) Ba aum — ypTa KBagpaTWK YeTnaHuw 6ynca, y Xonja M KarTa-

NVKHUHT (—O00, a) MHTepBaniga Oynuwm 3™Tumaam a, 6Gowava ainTramga, U< a TeHr-
cusnuknunr ODKAPUAULIM  3NTUMONAMIU NyAnaarn ycyngja aHuknaHagn:

— T,
a=-p{u<al= F(£), c= --—--m- —, byHga F (|) — HopmanawTupHaras Takcu-
Ku
MOT (DyHKumsAcu. [aycc rakcumoTtu yuyH F (1) kuHMatnapn 1-xafsasfa KenTupuaraH.
l-xapBan

1 —4,0 —3,5 —30 |-2,5 —2,0 —15 —05 0,0

F() 3-10—s 2-10 4 0,001 J0,006 0,023 0,067 0,159 0,309 0,500
1 0,5 1,0 1,5 1 20 2.5 3,0 3,5 4,0

F(6) 0,691 0,841 0,933 10,977 0,994 0,999|0,9998 0,99997

N> a FeHrcuMsNKHLLT Gaxapunuw aXTUMOMNNIK Kyhngarmya aHvknaHagn: @=
= p{u> a,i = 1—F(|). Maycc TakcumoTmaa a SXTUMOSUMKHUHI GepuniraH “~mimMat-
napura Hoc KeflyBYUM £ aprymMeHTHWHI UMAMaTAapvHM awiuiawl ydyH 2-xafgsangaH
tholiganaHu Kynai.

2-xapsan

F(6) 0,0005 0,001 0,005 0,010 0,050 0,100

—3,4 —31 —2,6 —2,3 —16 —13
F(I) 0,500 0,900 0,950 0,990 0,995 0,999 0,9995
b 0,0 1,3 1,6 2,3 2,6 3,1 3,4

N KaTTWMKHWHI (8, b) WHTepBanga OYNUWWHWHT axTUMonurn p(a<cu<.b) =
a— Tun b— Ta
—f (tj_ f@)>gj= -mmmmmm- , 2= e uoga 6unaH aHUKNaHagw.
Ou Oy

N KaTTMKHUHT (a, b) MHTepBanra TyLUMACAUIMHUHE axTumonaurn (p(n<a)-\-
+ pm> b= 1+ F(h) —F (|s) ra TeHr.
—a

Arap p M< ay—p(un> b)——— = P OGynca, (a, b CcMMMeTpUK WHTepBan

feiivnagn. Arap v Tacoguduii MUKZOP Mui aHWK MaTemaTtuk KyTuamam Ba au( 5¢ra
KBafpaTVK YeTMaHWLWAU y3apo 6ornu” 6ynMaraH WF CTaTUCTWMK Tacoaucumii  MuKLop-
M

NapLULr YvsnLIM KomGuHaumscu 6ynca: M= 2 ci Ui yHAaa M Tacogudumii MMK,Aop-
«=1

HUHI TW MaTeMaTUK KyTWIMacu Ba au ypTa KBaapaTUK 4YeTnaHuLniapn Kyl‘ﬁm,qarmqa
aHNUKNaHagu:

456



Arap n HuHr u{ ra 6omwywirn 4ynnxam Gynmaca:
n= @I, .. wun), NeknH u( MW NGOPNIAPHUHI yNapHUHr Tul MaTteMaTuMK KyTwuima-
napufiaH YeTnaHvWNapy Kuuuk bynca, 6GOpAUNMIMKHM  UM3MKNAWTUPULW  KepaK. YHAa

CucTeMaHWHT Tacoaudmin Tabcupnap 6unad 603u”™  TebpaHuwwnapura Jovip Maca-
nanap eunnaéTraHua Tacoaudmin npoueccnap HasapUSICMHUHE acocuini MyHocabaTnapuiaH
togananunagn. Arap “onatn q (/) ymymnawiraH KoopfuHata 6unaH aHuKnaHagurau
UYMBMKM OUHAMWMK cucTeMara crauuoHap Tacogudumini makbyp aTyBun Q (t) Kyd Tabcup
3TaéTraH 6ynca, Makbypuii TebpaHULLIAPHUHT 6Gapuapop pexumu g (t) ymymnaluraH Ko-
opAvHaTaHWHE Sq (C0) CMeKTpast 3MuNnrv 6unaH xapakTepaaHagun; 3VUAMKHUHT y3u  Lyin-

farnya aHuknaHagn: Sa () = [A (c0)]2Sq ().
By eppa Sq (Gj Maxk6yp aTyBuM Q (f) KYYHWHIr crieKTpan 3uyauru, A (C[) aca cucte-

MaHVHT a. NUTYfa — YacToTa (pe3oHaHc) XapaKTepucTvKacugaH ubopart. YMymialuraH
KOOPAVHATAHWHT 6ap~apop ypTa KBagpaTWK YeT/aHWLIMHWHE KBagpaTtu

+ @

a=id_

WHTerpan cugatvuaa aHuknaHagu. Arap Sq (00) CrekTpan 3uuimK

to“2+ B
SEI(OO) = (%Ir.l-f G+ '2c2’ 0)

KYPUHULLAArM Kacp — pauvoHan ¢yHKuusi GynraH “onga

c0
°4 2c0c2/ c2 2¢0c2
Maxbyp 3aTyBUM KyudHUHr raycc Ta’‘cumotmga (O, T) BasT opangamparn g (/) npo-

LECCHUHI b KaTTaMKAaH KeMMHrMMapvHy TawawiapHUHE  ypTada COHW  Kyiuparu
ngoga 6unaH aHWKIaHaau:

b-map ]
2 &~- )e

6yHparm mg — q (t) MpOUECCHUHI MaTeMaTUK KyTwimacu (ypTada Kuiimatu), av aca
g (t) npouecc ~oCUNACUHUHT

—-00

i _“25Qw d*
00

WHTerpan 6unaH aHu™naHaguraH ypTa KsafpaTwK 4eTnaHuwmn. WHTerpan octugaru
ngoga (1) KypuHuwpa 6bynca, a* mMukgop (2) dopmyna 6unaH Tonunagw.
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58- 8. CraTukaHWHI 3"TUMONAWKKa OMA Macananapu

58.1. Paguycu /? = 0,5m Ba maccacm T = 800 kr 6ynraH pantak
K,arTu® Tycukka Tupanub Typagu. TycukHuUMr h 6GanaHgnuru Typauvya
OynMwn MyMKWH; h HM raycc TakcumoTura ara tacoguduii muegop feb
Napanagu, wy 6unaH 6mpra yYHWHr martematuk Kytuamacu mh= 0,1 ™
ra TeHr, ypTa KBagpaTuk uvetnaHmwu oh= 0,02 m ra TeHr. Q, = 4900 H

FOPU30HTaN KyUYHM LYAUW TYCUMKHM OWIMG YTULI Y4YyH eTapau Gynuiu-
HUHT a! 3XTUMONAUIM aHUKNAHCUH. Q = Q2 KYUYHWHT K,aHfain ~mimatu-
fJa TYCUKHM owwmb yTuw a*tumonnurn a2 = 0,999 ra TeHr 6yamwu aHw$-
NaHCUH.

XaBo6: ar= 0,16, Q2= 8300 H.

58.2. banaHgnurn /r= 5m, KanuHaurm a= 1,1m 6ynraH ysrapmac
KecUMnnM BepTUKan TasHY fAeBop cat™m Typanya 6yna onaguraH CyBHUHT
rmMapocTaTuk 60cMMu 6unaH toknaHraH. [leBop MaTepuanuHWHE  3UYAUTK
2,2 T/m3. [deBop acocupaH CYBHWHI caTxurada xumcobnaHraH H 6anaHg-
NNKHWHT  MaTemaTuK KyTuamacum Ta= 3,0 M, ypTaya KBagpaTuk u4eTna-
HuwK 0,, =0,5M Ba raycc TakK;CMMOTW LOHYyHMra OylicyHaguraH Taco-
Angunin mmkgop Ae6 xucobnab, AEBOPHUHI argapuané KeTuwmn 3XTUMON-
NN aHUKNAHCWUH. LLYHUHTrAeK, OeBOPHUHT araHab KeTuwn 3"TUMOINTK
3-10~5 gaH owwnb kKeTmarWguraH O6ynuwmn Tanab “MnuMHraHupga Aesop
UaMUHANTUHUHT AyNn uylnnagnraH 3HT KUYUK “MAMaTU aHWKNaHCUH.

>Xaso6: 0,001; 1,5 m.

58.3. UysyBuum P kyuy Tabcupupa 6ynraH WMKKW [feTafHU 6Gupnawtu-
pn6 TypyBuM 60nT TOpTMura ~yhmauwn 3apyp 6ynraH Q Kyd pgetan-
NapHUHT 6up-6upura HucbataH cupraHawn 3™tumonn 5-10-4 6Gynuwn
Kepak feb, aHMKnaHcuH. P kydy Ba feTannap opacugarn f wuwkanaHuw
KO3hULMEHTU Typau ~MiAmMaTnapHM ONIMLIM MYMKWH; ynapHW raycc tah-
CUMOTU ~OHYHUra MOC KenaguraH 3pKWH Tacoauguini  muugopnap neb
uapanagu, wy 6unaH 6upra ynapHUHr MaTemaTukK KyTuamanapu, Moc
paBmwga Tp = 2000 H, mf = 0,1, ypTa KBagpaTuK 4YeTnaHuwapn 3ca
op = 200 H, of = 0,02 pe6 onuHagw.

XKaBo6: Q= 63000 H.

58.4. Maccacn T = 200 Kr 6ynraH K ragup-éygyp uus TeKUCANK
yctuga Typuban. TeKUCAUKHUHT UMAAUIA Ba CUPraHn6 nilkanaHuw Koag-
(MUMEHTN Typanya 6yannapm MyMKUH. TeKUCAUKHWUHT TOPU30HTra Huc-
6ataH KManMk Gypuyarm y Ba / MWKanaHuw KO3IPMPULMEHTUHU raycc Takcu-
MOTUIa 3ra 3pKuWH Tacoguduii mu gopnap 4eb Ba ynapHUHI MaTtemaTuK Ky-



TMnmanapun moc pasuwpa Ty — 0 Ba /n, = 0,2, ypTa KBagpaTuk u4eTna-
HUWNapn aca, moc pasuwpga a? = 3° Ba a(= 0,04 pe6 xwucobnaHagw.

FOKHM Tekucnmk 6yiinab 0,999 aXTUMONAWK OGWNaH CUMHKMTULLTA eTapau
bynraH Q ropusoHTaN KYYHUHT LMAMATK aHLWYraHCUH.

Kypcatma: cosv N 1 geb XucobnaHcuH.

XKaBo6: Q= 780 H.

58.5. Paguycn R — 1m 6ynraH 6up >XMHCAM AOMpaBUiA AMCK Map-
KasmgaH / macoaga r paguycnu tomanol, Tup~uw  umpumb onuHraH. |
Ba I KaTTaauknap Typau KuiAMatnapHu ~abyn uunuwinapu MyMKUH, ynap
raycc taxcumoTtura OyicyHaguraH Tacoguuini 3pKUH Muxgopnap [neb
AncobnaHagu. YNapHUHI maTeMaTWK KyTuamanapyu Moc pasuwga mi =
= 0,1m Ba TMI'= 0,05m, ypTa KBaApaTWK 4YeTnaHuwWwIapu 3ca, a =
—0,01m Ba ar= 0,005 m. [Auck mapkasura HucbataH mMaccanap Mapka-
31 CYPUIULLMHWHT WYHAAA KAAMaTU TONWACUHKK, Oy CypunuwigaH owmno
KETUWHUHT 3*Ttumonu 0,001 Hu Tawkun uuncuH. Maccanap mMapKasuHUHT
cypunmwmn udogacmaa | Bar MUNLOPNAPHUHT YeTNaHULWNAPUHWN YNapHUHT
MaTeMaTuK KyTuAManapura KynaiTupunraH “agnapu xucobra ONUHMACUH.

XXaBo6: 4,2 «10~4 m.

58.6. Maccacu 1000 kr nu myBo3aHart-
nawTupuaraH poropga WKkuta 6mMp  Xun
Tungarn Ax Ba Jl2 petannap ainaHu
y~ura HucbataH CUMMETpPUK pasuwga 6u-
pukTupunrai. Ynap Mj Ba M2 wmaccana-

PUHVHT  HOMWHanN uuiAMat (MaTemaTuk Ky-
Tunma) napugadH AMx Ba J1/M2 Tacoguduii
yeTnaHuLWNapu Ba feTannap maccanap map-
KasnapuHWHI poTop yBuaaH /=1 M maco-
thaga TypyBuM 6up anameTpga ETyBuUM Hy[y
Tanapra HucbataH Axr, Ayb Ax2 Ba Ay2
Tacoauguii Mwyopaaru CUMKULWNApU LYH-
ra KenTupaguku, POTOPHMHT C Maccanap Mapkasu fetannap 6unaH
6bupranukga y~a HucbataH cypunagu. LUy Tydainu maccanap mapka-
3VHUHI XC Ba YC KOOpAuMHaTanapu Tacogutumin muxgopnap 6ynagn. Mwu
M2, Axb Ayn, Ax2, Ay2 Tacognduii MUXLopnap 3pKWMH Ba raycc Lo-
HyHW OyinMya Ta’CUMIaHraH, YNapHWHT MaTeMaTuK KyTuaManapy Moc
pasnwga TM = rnm,= 100 Kr, = T = m\XI—T\y, = 0, ypTa
KBajpaTuK YeTnaHuwinapm aca

—0,5 kr, clgij —(Tyx —@\r2— 2 3 MM. POTOpPHUHT
fjeTtannapyu 6wunaH 6upra Xc Ba yC Maccanap MapKasvHWHI KoopauHata-
napu yyYyH CUMMETPUK WHTEpBanfapuUHWHI Yerapanapy aHLWyraHcuH, po-
TOp Maccanap MapkasMHUHr 6y Hy Tanapga 6ynuwu 3"TUMOAAUTK a
= 0,99 ra TeHr.

Xago6: (—0,91;+0,91) wmm.

58.7. Maccacn 1000 Kr 6ynraH 6up >XWHCAX Tyrpu 6ypyaknu nnat-
(hopma TypTTa 6Mp Xun y3yHaukgarm 6up Hy” Taga ydpawyBuum TpoC
6unaH TasHYra ocmb XynunraH. [nat@opmMaHWHT OCUAMW Hy”~Tacurada
macogacm h — 2 M. TMnatdopmara TypTTa KUYMK YNYOBAU tOKNap Yyp-
Hatunrad. KOKMapHWMHI Maccanapu Ba YpHalraH XonaTnapu Tacoguguii
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mwgopnap. FOKnNapHUHr maccanapu Ba nnatopma MapkasujaH Xucab-
NaHraH TyrpM OypyaknuM XC Ba YC KOOpAWHAaTanapH ysapo 6opnw$
amac Ba raycc TakcumoTtura ara fe6 xucobnaHagu. X,amMma TypTTa HOK
MacCaCMHWHI XaM MaTeMaTuK KyTuamanapu 6up xun Ba Tm = 100 Kr,
ypTa KBafpaTuK YeTnaHuwiapu xam 6up xun Ba am = 20 kr. HOknap-
HWHT KOOpAWHaTanapH HoAra TEeHr maTeMaTWK KyTuamanapra ara, Koop-
LUHaTanapHUHr ypTa KBafgpaTWK dYeTnaHuwnapu ax =0,5 M Ba oy =
= 0,7 M. HOknap ypHaTunraH nnatgopma oruw 6ypuaknapu 0* Ba Of
HWHT WYyHAaW CMMMETPUK Yerapanapw aHuWlaHCUHKKM, 6y Xonatnapga
lOKMnap OpTWAraH naaropma MyBO3aHaTAa TYPULIMHUHE 3XTUMOIMKNAPK
0,99 ra TeHr 6yncuH. bypuyaknap Kuuuk geb6 XmcobnaHCUH.
Xaso6: (— 11°, +11°), (— 15° + 15°).

59-8. KnHemaTuka pa AUMHaAMWUKaHWUHT 3XTUMONJIMKKa oup
Macananapu

59.1. Camonét opantyrapugarn macoga 1500 km 6ynraH 6oLwinaH-
rMY NYHKTAAH OXWMPrY MYHKTra yyagu. [Jap 6up yuuw BauTuaa camonéT-
HUHT yuull Te3AurM v ysrapmac, fleKMH Typau yuuwnapga Typavuda
Aniimatnapra ara. Te3nWK raycc TakcumoTura ara Tacogudguii - Muk;aop,
mv = 250 M/c MaTemMaTMK KyTU/IManuM Ba YypTa KBagpaTWK YeTnaHMLLM
(S = 10 m/c peb xucobnaHagn. Yuuw BakTU y4dyH a.xtumonaurn 0,999
ra TeHr 6ynraH CMMMETPWUK WHTEepBas aHUKIaHCWH.

Xasob6: (5180, 6820) c.

59.2. CamonéT 6OWnaHrMy NyHKTAAH TyrpuM umsuk Oyiinab yuvagw.
By Tyrpu 4usvKHUHT 6GepuaraH Tyrpu 4msliywl TpaekTopuagaH oruw
6ypuarn ) Typau yuuwnapga Typavya “~uiimatnapra ara O6ynuwim  Mym-
KWH. ¢ Oypyak raycc TakcumoTura 3ara TacoAuuii mMuuaop HoAra TeHr
MaTeMaTUK KyTunmara 3ra, ypTa KBajpaTWK ueTnaHuwm a” = 2° ra
TeHr ge6 xucobnaHagu. L = 50; 100; 200 km Mmao”banapga 6epuaraH
TpaekTopusagaH &H TOMOHra YeTnaHWW 5 KM [aH OWMAaCAMTMHUHT 3.\Tu-
MO/I/IMKNA0N aHWKNAHCWH.

>XaBo6: 0,997, 0,86, 0,52.

59.3. Moe3g 15 wm/c 6ownaHrny Te3numk 6unaH “ysrangu. Topmos-
NaHUW /A CeKMHNaHyBYaH XapakaTHWUHI Te3naHWww BaxT Oyiivua y3rap-
mMac, NeKWH Typnu KuiiMatnapra ara OynuinM MYMKWH. W Te3faHWLLIHK
raycc TaKCUMOTMra 3ra Tacoguuini MWKAOP, MaTeMaTuK KyTuaMacu

mw = —0,2 m/c2 Ba ()= 0’03(__2 ypTa KBagpaTWK u4eTnaHuwra 3ra

fe6 xucobnaHagu. TyxTaryHya yTunaguraH TOpPMO3 MNYAUHUHT MaTeMa-
TUK KyTWUAMAacu Ba ypTa KBajpaTWK YeTNaHWWW, LWYHUHTLEK, TOpPMO3
AYNMHUHT 0opy Yerapacu yHAaH owuw axtumonauru 0,05 pe6 aHuu-
NAHCWH.

>XaBo6: 540 m, 81 ™, 670 m.

59.4. HuwoHra oTMW aHuKAUrMHuM 6aonaw “~ncobnapuga, YKHUHT
YUMLl TE3IMFMHU y3rapmac, CTBOST Y3WHWUHT Tacoguuili  YeTnaHuwnapu
Ba YU TE3MIMHWHI Tacoguduii HOMWHaN KuiAMaThaH (apx uuamwmn "u-
cobra onuHagW. Arap CTBOM YyuuMra aHul, WyHanuw 6epunca, YKHUHT
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yunb umkHW Te3nurm 600 M/C HOMMHAN KWAMAaTra TEHr Ba HULLIOHHWHT
Mapkasura aHuk, Tywaaum ae6 xucobnaHagu. CTBON Y3MHUHI GepwunraH
MyHanuwpgaH YeTnaHuw Oypuyaknapy ¢ Ba \) xampga yumb ymkuw Te3nu-
FTMHWHT HOMWHaN XuiMaTmgaH Au dapun raycc TakCMMOTMra ara 3pKuUH
Tacogndumin mMuxgopnap Ae6, Honra TeHr mMaTeMaTuK KyTuamanapra, Ly-
HUHTgeK, moc pasuwgarn a@P= al,= 0,5+ 10 1 pag Ha 0, 75 wmlc
ypTa KBafpaTuK u4eTnaHuwnapra 3ra fge6 .xucobnaHagn. 1blitoHradva
6ynraH macoa /= 50 M. HMLWOHra TYWMWLWHWHE, HWULWOH Mapkasura
HucbataH 0,99 3XTUMONNMKKA MOC KefnafjuraH ropus3oHTan Ba BepTuKan
CUDKULLNAPUHUHT CUMMETPUK WHTEpBaniapy aHWUKNaHCUH.

XaBo6: (— 65, +65) mm, (— 69, +69) mm.

59.5. Ep cupTtugarn TyngaH cHapag otuaraH. OTuw 6ypuarn @
Ba 6OLWNAaHrNY Te3NMK Vo ONAMHAAaH XucobnaHraH KuuMMmaTHAAH (apK Ku-
NUWN MYMKUWH; ynap raycc TakCMMOTUra ara Tacofuduil 3pKuUH MUXLOp-
nap, mMatemaTukK KyTUAMacu XxucobnaHraH xuimartnapura TeHr: [fih=10°

Ba wl= 1000— xampa ypTa KBagpaTuK u4eTnaHuwnapn ag= 0,1° Ba
C

o= 10 m/c pe6 xucobnaHagn. XaBOHWHI XapWWAWK KyUYUMHW Xucobra
onmait, 0,90 3XTUMONINKKA MOC KeNyBYM, CHApPSAHWHT MYMKWH O6ynraH
epra TYWMWLW HyKTanapu y30KAUKNaPUHWHT UHTEPBAN @HUXNAHCUH. YuuLl
Y30KAUTW OPTUWWHMHT ndogacuga akat 6ypyak 4veTNaHULWNAPUHWUHT Ba
TE3MMKHUHT XUCOBNaHraH KWiAMaTNapnuHr OUpPMHUM TapTUGAM XyLUUNYB-
ymnapu caxnabd KOJIMHCUH.

XKao6: (31,0; 37,4) Km.

59.6. Temwup iyn NONOTHOCKM tO3acMaaH Maccanap MapKasuradya 6a-
naHgnmrn fr= 2,5 6ynraH BaroH, opanuru 1,5 M 6ynraH TeMUP U3HUHT
arpunuk paguycm p = 800 M 6ynraH arpy umslyw yyacTkacufja Xxapa-
KaTnaHagu. Tawxu W3HWHT WYKM W3 t03acumpaH OGanaHAAUrv  LyHAan
TaHNaHraHkW, BarOHHUHr v = 20 Mm/c ra TeHr Te3nuruga rungupaknap-
HWHI un3napra KypcaTaguraH 6ocumnapu 6up xmn 6ynagu. JakHkatga
3Ca, BarOHHWHI Te3NUrM Typauya Oynuwy MYyMKUH. Te3MKHW raycc
TaxcumoTura ara Tacogauduii Muxgopnap, MaTemaTMk KyTuiamacu myv =
= 15 m/c Ba ypTa KBagpaTuK 4yeTnaHuwy a« = 4 m/c pe6 kabyn Ku-
MuHagn. Tawxy Ba WYKW uM3napra rungupaknap KypcataguraH 6ocum
KYYnapuHUHT Hucbatnapu, a = 0,999 sxTMMONNMKAA aHTyraHraH Tes-
NUKNAp WHTEPBA/IVHUHE HOXOPW Yerapacura MOC KenafuraH Tesnuru yudyH
aHWUX/1aHCUH.

XKabob6: 1,17.

59.7. ABTOMOOMMb Xuanuru 6ynmaraH nynga 15 m/c Te3nuk 6unaH
XapakaT xunafgu. TopMo3jaHullja WLiXanaHu Kyuum BaxTra HucbataH
53rapmac, NleKUH Typau XuWiAMatnapHu ONWWM  MYMKWH. TOpMO3MaHuWLL-
HUHT CONUWTMPMA MLIXaNaHULW Kyyu raycc TaxcumoTura ara Tacoam-
huii MUXLOP, YHWMHT MaTemMaTukK Kytunmacu 1 T maccara 3000 H, ypTta
KBagpaTuk 4vetnaHmwm 1 17 maccara 700 H pe6 kabyn xunuHagu. Tyx-
TaryHya yTtunaguraH Ttopmo3 WynuHuHr 40 m Ba 80 M faH owwnb KeTu-
WM IXTUMONAUTU AHUXIAHCUH.

>XaBo6: 0,45; 0,02.
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59.8. Maccacm M 6ynraH poTop, R paguycnu, | y3yHnukparun 6up
XUHCN UMAUHAPAAH MbopaT; LUMAUHAP Banra WyHAan KuiAwaintupub Ba
CUMKNTUG YpHATUATaHKW, YHWHT CUMMETPUA YXU Bal YKUAaH KUYKK
Tacoanuii Y 6ypyakka OrgumpwaraH, noAwUnHUKNAP OPaJMPUHUHE ypTa-
cupa ypHalraH Mapkasu aca Ban yuura HucbataH h Tacogudpuii mumx-
popra cypunradH. [ogwwunHuknap opacugarn macoga 2L. y Ba h
3pKMH Tacogupuii Muxgopnap, y Oypuyak HOAra TEHr MaTeMaTuK KyTwi-
mara, h-—macoa mh maTemaTuK KyTuamara xampja Tervwamya av Ba
Ch ypTa KBajpaTuK 4eTnaHuwnapra ara ge6 “apanagu. POTOPHUHT Bep-
TUKan yx atpojugary < anaHuw 6ypuyak Te3UrMHWM Ta MaTemaTuk
KyTunmara, aQ) ypTa KBajpaTUK YeTnaHuwra 3ara Tacoguduii Muxgop
ne6 “apanagu. MofgwwunHuknap peakuyusnapy /?1 Ba R2 HWMHr 0  Ba
a2 ypta KBajpaTuK 4YeTnaHulapy aHUKNaHCUH.

>KaBob6: c2 —CTZ,I_" 7|\/|2T2 T, Cwr-f-

59.9. Maccacn 1 Kkr, 1 m y3yHAukgaru wunra ocuiraH, 6ownaHrny
naiTha ocunMWw HyxTacu 6unaH 6up BepTMK3nZa MyBO3aHaT XofaTha
TYPYBUM IOKKA TabCuMp BaTW WHTepBanMaa y3rapmain ~onaguraH Kucha
(hypcatnm ropusoHTan Kyd Tabcup “unagu. F Kyd Ba YHUWHI Tabcup
Ba\TW WHTepBanM T raycc Ta’cumoTura ara, moc pasuwga Tp = 300 H
Ba T% =0,01 c marematuk Kytunmanm xamJa oF= 5 H Ba ot = 0,002
C ypTa KBajpaTuK YeTnaHUWAW 3pKWH Tacoguuini mugopnapgup. Wn-
[Jarn OKHUHT 3pKUH TebpaHulnapu amnauTyjacu 3apba TyraraHugaH
KeinH 60° Ba 90° AaH OLWMG KETULWMWHWUHT 3XTUMOMAUIWA  aHUKNAHCWH.

Xago6: 0,46; 0,04.

59.10. HOK A 6anaHANMKAAH 3N1acTUK MNpyXUHara Tylwagu, npyXuHa
MaccacvHW 0K Mmaccacura HucbaTaH xmcobra onmaca xam 6ynagu. [py-
YXUHAHUWHT 10K TabCcupugaH cTaTuK aruavwm 2 mMm. H 6anaHanumk raycc
TaxcumoTura 3ra, 1 M ra TeHr maremaTuk Kytunmanm Ba 0,3 M ypta
KBaApaTWK YeTNaHWLWWM TacoguduiA Mukasp paeb “apanagu. 3apba Ty-
thaiinu onvHaguraH Te3NaHWWHWHT MYMKWH 6ynaraH Makcuman Kuiimart-
Nnapyv VUHTEPBA/IMHUHT 0"OPU Yerapacu aHWKMaHCWUH, Te3NaHULWHUHT 6y
opanuxgaH tonuauw 3xTumonu 0,95 ra TeHr.

Kaso6: 380 m/c2

59.11. MaTemMatuK MasTHUKHUHI | Y3yHAUTM Xyja aHux Mabaym
amac. I, matematuk Kytuamacu T, = 0,25 m 6ynraH Ba 6upop cr, ypTa
KBafpaTUK YeTnaHUWAM raycc TaxCUmoTura ara Tacoauuii coHaup.
Knunk 3pkuH TebpaHuwnap faspnapuHuHr gapxm 0,1 % pad owmacnu-
FM YYyH CT, HUHT pyxcaT 3aTunaguraH kuiimatm 0,99 axTumonnuk 6unad
aHWKNAHCUH.

>KaBo6: 0,19 wmm.

59.12. ®u3MK MasTHUK ropusoHTan YX atpodumpaa aiinaHysuu T mac-
cann XucmaaH ubopat, YHUHT WHepums MOMeHTU /, maccanap Mmapka-
3UHWHT y”~Ka HucbaTaH cypunuwm | 6epunraH pfe6 xucobnaHagn. Tes-
IMKKa NpomopumMoHan xaPWwWavmk Kyunapy WYHAARKW,  MasTHUKHWUHT
3pKMH TebpaHuwNapuia ONAUHIU XYNOYHUHI KeWUHrM Xynoura 6ynraH
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HMobaTn  ra TeHr. MasTHUKHUHT OCWUAMLWI nykTacu FOPU3OHTaN byinnya
Taooanguii TebpaHaguM. OcuAUW HY TaCUHWHT W Te3NaHWULWWHN B2 ra TeHr
y3rapmac WHTEHCMBAM O WOBKMH Ae6 “ncobnaw MyMKUH. MasTHUKHUHT
MaXoypuii TebpaHuwnapuga oruw 6ypyarMHUHr 6Gapkapop ypTa KBagpa-
TUK "MiAMaTW, WYHWUHrgek, T BauyT wuumgarn yprta KsajpaTuk UuiAmart-
napgaH 2 mapta owaguraH muugopfarv Tawnab o6opunaguraH Gypuak-
HUKI ypTaya COHW M aHUK/IaHCUH.

59.13. Opkum TebpaHuwnap 4vactotacm R = 15 pag/c 6ynraH ap-
KWUH TebpaHuwnapuia KeuHru LYNOUMHWUHT ONAMHIU ~ynoumra Hucbatu
m= 1,2 ra TeHr 6ynraH (M3MK MaAATHUKHUHT OCWAULW Hy”~Tacu ropu-
30HTan 6yinuya Tacoguguii TebpaHagnm. OCUAULL HYKTAaCUHUHI TebpaHuWLL
TE3MIMHN UHTeHcuBAMIM D2= 1000 mM2/c ra TeHr O LWOBKUH [eb Xu-
cobnawl MyMKMH. MaATHUK Orvw 6ypyarMHUHr ypTa KBafApaTuK KuiiMa-
T aHWUKNAHCUH.

XKaBob: 23°.

59.14. Ac606 “y3ranyBuyaH acocfapfa BepTuKan Oyinya Tacoguduii
TebpaHyBUM UM3MLM 3NACTUK amopTusatopnapra ypHatuaraH. Ac6o6-
HWHI acccra HucbataH TebpaHuwNapMia KapluWvMK Kydnapu WyHAanku,
3pKMH TebpaHuwnap pexxumuga ONAUHIN “YNOUYHWHT KelWUHrucmMra Huc-
6atm T = 1,5 ra TeHr. ACOCHWHI BepTuKan TebpaHUWnapugarn Tesna-
HUWWHN WHTeHcmBAUTM B2 = 100 ra TeHr oK, WOBKWH fe6 “wncobnaw
MYMKWH. ACO06HVMHI Mabypuii TebpaHuwnapuga w abCconoT Te3naHULL-
HUHT ypTa KBagpaTuK Kuimatm aw= 50 M/c2 ra TeHr Oyauwun y4uyH
amopTm3atopnapfa TypraH acb06HWHI 3pKWH TebpaHulinapu 4vactoTacu
Ba OMMPAMK Kyuu TabCUpWUAaH CTaTUK CUMKUWKW KaHfa 6ynuwn Kepak-
SN @HLLYTaHCUH.

XaBob6: coo =30 pag/c, A=1 cm.

59.15. Acocuil 3neMeHTa uM3lWyll NpPYXuWHa OwnaH Kopnycra 6or-
NaHraH Ba EnuMLLOL, CYIO™MUK nMumaary UHepUMoH MaccajaH ubopat uu-
3HPYLL aKCenepomeTp pe3oHaHC 4yk™Mcu 6ynraH amnauTtyga-yacrorta
XapakTepucTukara ara, wy 6wnaH 6upra yyk.“ura MOC KeflyBYM 4acTo-
Tach €0 =100 paa/c ra TeHr, pe30HaHC YyeAUCUHUHT HUCoWii 6GanaHann-
rm (©=0 6ynaraHgarn amnanTyfga-4yactoTa XapakKTepUCTUKACUHUHI LWii-
maTura HucbataH) aca 1,4 ra TeHr. AKCenepoMeTp XxapaKTepucTuKa-
NapyHU aHwWyrawja LWyHAAA HaTUXa ONMHIaHKW, arap YHUHI  yfnyal
Y MHW BepTMKan ypHaTWica Ba KeliMH akcenepoMeTpHu 180° ra Gypwica,
YHUHT WHEPLMOH Macca CwKMLIMra npornopumoHan 6ynraH YMKMLW CUr-
Hanm 5B ra ysrapagu. AKcenepomeTp 6utTa y” Oyiinab tacogudaH Te6-
paHaguraH Ky3raayBuM —acocra ypHaTuiaraH, Xyaaum wy y”~ 06yiina6
aKCeNepoMEeTPHUHI yfyawl yuu Xam iyHanraH. Acoc TeOpaHWULWHUHI Ta-
coanduini TeanaHMWNHM 0" LWOBKUH Ae6 apa3 ~umnuHagn. Arap akcene-
pOMETP YMLMLL CUTHANW Y3rapyBun Ty3yBUMCKM KBAZPATUHWHI ypTadanall-
TupunraH “wmiimatn 100B2 ra TeHr 6ynca, 6y OK LWOBMHHUHI WHTEH-
CUB/IUTY @HLLYTaHCUH.

>XaBo6: B2= 53 m2c3.
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59.16. Bup yk 6yiinab ropusoHTan pasuwiga Tacoaudmii TebpaHaéT-
raH 6utTa acocra, 6up XWn CTaTUK XapakTepucTukanapra, nekKuH Typau
OMHaMUK Xxoccanapra ara 6ynraH yyra YuM3nMx/iM akcesiepoMeTp T[OPU30H-
Tan ypHaTuaraH. YnapgaH OupuHumcrn—to0 Xycycuii yactotara Ba 1,2
ra TeHr pe30HaHC YYKKUCW HWUCOMIA BanaHANNIura, WKKUHYMCU—Y LA
Xycycuili yactoTa-t0, 1,6 ra TeHr pe3oHaHC 4yeaucu HUCOWA 6anaHANu-
rmra, yumHumcn—2co0 Xycycmii 4yactoTa Ba OMPUHYM akcenepomeTpharu-
[eK PEe30HaHC YYKKWCU HUCOuiA bGanaHgnurura ara. Acoc TebpaHuLnapu-
HUHT Tacogu(uin TesnaHWLWNapuMHM 0" LWWOBKUH [eb6 xucobnab, 6y akce-
NepomeTp umuMw curHannapu alt ci2, cr, HUHr ypTa KBafgpaTWK KuiAMaT-
napy “aHuara tap” “MAMWN aHWUKNAHCWH.

Xaeo6: 02:a-:a|= 1;1,33:8.
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Bagunii myxappup @®. Hewagamboes

Myb;oBa paccomu XK. Oawnos

TexH. myxappup T. Ckuba

Koppektop M. MwuHauMefoBa

www.Orbita.Uz kutubxonas


http://www.Orbita.Uz

NB Ne 4721

Tepuwra 6epunan 8.09.88. bocuwra pyxcaTt atungm 23.01.89. ®dopmatn 60x90/16.
Tun. koposn Ne 2. T[apHuTypa nutepatypHasa. Kernu 10 wnoHcm3. KOKopu 6ocma
ycynupga 6Gocunau. Waptam 6. n. 29,5. WapTtam Kp.-oTT. 29,5. Hawp. n. 30,0.
Twupaxwn 16000. Ba~ocum 1c. 30 T.

«YUMTYBYM» Hawpuétn. TowKeHT, HaBouit k~uvacu, 30. WapTHoma Ne 11-177-88.

Y36eknctoH CCP Hawpuétnap, nonurpadumsa Ba KuTo(§ caBpocu wuwnapu Aasnat
KoMuTeTa TOowWKeHT «MaTbyoT» nonurpadpusa wuwnab uyuk;apuw 6GupnawMacuHUHP
Bow kopxoHacu. TowkeHT, HaBouit k™ uvacu, 30. 1989.

FonoBHoe npeanpuaTtue TMMO «MaTbyoT» [ocygapcTBeHHOro KomuTeTa Y3CCP
no genam u3fatenbCcTsB, NoAurpa@unm M KHUXHOW TOproBawn. TalwKeHT, yn. HaseW,
30, 1969 r.



22.21
M 46

Ne 131—89
Hasouit Homnn Y3CCP

aBnax KyTy6xoHacu.
A my Tupax. 4000

KapT, Tupaxwu 8000

Mewuyepckuini N. B.
Hasapuii MexaHuWkagaH Macananap Tynna-

mu/H. B. byTeHuH Ba 60wWwL. Taxp. ocTuga:
(Maxcyc wmy”appup Kt MyMmuHOB).— Ty3atun-
raH pycya 36-uM Hawp. Tapx.— T.. Yuutysuu,
1989,—472 6.

Meuepckuii . B, C60pHMK 3afay Mo TeopeTU4ecKoi
MexaHuKe.

BBK 22.21a73
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«YKUTYBUYN» HALWPUETW 1989 MUNLOA OJINN
TEXHVWKA YAYB HOPTNAPU YUYH ~"YWULATU
KUTOBNAPHW HALWPAAH YUNAAPALW:

1. AL AvszamoB Ba 6. 34M Ba [AC apxu-
TeKTypacu

2. M. Munp~ailigapos Ba 6. 2nekTpoTex-
HWKa Ba 3/1EKTPOHMKA acocnapwu

3. M. kpomoB. ABTOMaTWK GOHLWApPWL CWUC-
Temanapu

4. M. )Xa66opoBa. TUKYBUMAMK uwnab uu-
Lapuwun TeXHONOTrnsaMm

5 A. boppgpoB Ba 6. lNeegesnsagaH nyratT-
CMpaBoOYHUK
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