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Bupunsu nawpza cjs Sowuw

Juddepenuuan renraamanapra 6arutusianrad Kutrobnap*pyc, HHrau3
Ba GolWKa THAAApAA KYnaal YoM 3THArAH. ¥Jap WMHAA MAaTEMaTHK
oaumaap Jl. C. TNowurparus, B. B. Crenanor, WU. I'. [Terpoackuitnap
TOMOHHIAH FIPATHATaH AaPCAHKAAPHH aJoXHAa Kala KHAKG YTHLI NO3HM.
Vatex tuauna nak papcank axkapemuk T. H. Kopu-Huésuit ToMonupan
40- Ananapaa é3uaran. YTran aasp uuuga AnddepeHuualn TeHraamanap
HAa3apHACH Ba YHHHr TaTOHMK AoHpacH KeHrain6, Aavaga Gokinan. Uly
myhocabaT GHaaH ¥30ex THAHLA XO03HPTH 3aMOH Tanadaapura *aso0
GepanuraH, amaJ/nard AacTypaapra Moc KelalMFaH AAapeaAHK €3Mu
3apypartd By:xyara kejnaH. Maakyp kuto6 wy it¥naa kViunran nak kapam
6§mu6, yura myannugnapuusr Towkent JlaBnat yHHBEpCHTETH MaTeMa-
THKa XaMJla aMajhii MaTeMaTHKa Ba MeXaHHKa (PaKy,bTeTAapuAa Y30K
finaIap AaBOMHAa VKHMaH JekUMAJdapH acoc KMaxb oannau. Hapcank
YHUBEPCHTETAAPHUHT «MATEMATHKA» BA «aMAJHH MATEeMATHKa» KXTHCOC-
AUKAapH Tanadanapd yuyH MyJiKandaHram, JeKHH YHAAH Neaaroruka
ONHATOXNAPH, OVHH TeXHHKA YKYEB OpTaAaph TatsalanapH Xam ¢oknadia-
HHILAAPH My KHH. - .

Hapcruxaa angdepeunan TeHriaManap Ha3apuacHiy 6aéd KUAHL
Gustad GUpra yJapHHHr aMaJdni MacaaanapHi euniira TaTomuK STHAHNE A
xaM xarra yuTHOOp Gepusimd. By coxama JI. C. [lonrparumHanr pyc
THAHAA HON STHAraH KHTOOHAAH KeHr doAaanaHHAnH.

dusnka, HKTHCOAHET, GHONOTHA, KiMé, THOOHET Ba GollKa thaHaapaa
yupaianran Kynna6 xkapaéinap anp@épenunan renraaManap epaamuaa
taBchpranaan. Ly reHrnamanapan Ypravkw 6nian Ternumay Kapaen-
Jap Xakuna 6HpOp MabAYMOTra, rtacassypra sra Gynamus. Yuwa
AnbepeHunan TeHrAamManap YpraHuwaaérrad MapaéHHHHT MaTeMaTHK
mogeaunaan wubopar O¥naan. by Moaens kKaHua MykamMan Gyaca,
AHppepeHLiHan TeHrNaManapHi Yprauuili HaTHXACHAA OJHHIAH Mabay-
MOTNAp XapaéHnapHH wyHya tyna Tascudpsaigu. [IlynucH KH3HKKH,
TalHataa yupaHIHrad TyYpaW >Kapaénsap Gup' xua anpdepenunan
TeHramanap 6una TarcudaaHHwH MYMKHH. By 3ca «6Hp YK GHaaH HKKH
KapFaHy OTHUI HMKOHKHHW Gepain, ABHH arap GHPOp MaTeMaTHK MOLEJHH
TYRa ypranwaca, TETHIWIH HaTWXKafaH TYPIH HKapaéHAapHH TYLIYHTH-
putuaa oiisananca OGynann. Antuarad  ukpiap guddepenunan
TEHTNAMAAAPHUHT YMYMUH HA3apHACH BA aMa/lHil MacajalapHH euxtira
TATGHKH MYXHM aXaMHAT KacO STHIMMHH BHPAATAMH.

Japcanxk oaui YKyB lOpTAapHHHET aH(deperunan TeHrnamanap
6¥iinua MaBXyA AacTypJapH acocHna é3uaraH Oyaub, 6aéH 3Tuarad

3



MaTepHaa THAHHKHHT PaBOHAMPHrA, MATEMATHK MH/UIMAJHIUCA KaTTa
ybTHOOp Gepuiau. Kynunink mas3aynap O6addura wxogult éHaaniMian.
Kymaanau, anddepeaunan TeHrramMa (TCHr1aManap CHCTEMACH ) @YUHMH-
HHHI  MaBXYAJMCH Ba SrOHaNMIH, &- TaKkpubui euum, uerapasnii
Macananap, YH3HKIH 0D MHHCAH Ba OHDP KHHCAW GVaMarad Tewraama-
Japhi (cHcremanapun) Ypranuwaa Vpun dpyskunacHian doitlanadni,
JUMHT RaBPAAap, €YHMIAPHHHT TYPFYHJHMIH KaBH KaTOp MaB3yaapHd
cadab YyTHI MYMKHH.

KutoGnary Gupunun TapTiban xycycuil xocudaan auddepennyaa
TeHrnaManapra ona Matepuandy akanemuk M. C. Casoxutauios, ooani
AndPepeniman TeHrnamManapra oun Mateprnaniy sca npod. F. Hacpuran-
HOB €340,

Myaaandnap kutof Kynéamacuuu cuHuuknal VKkuG UHKHG, §3
DUKP-MYNOXA3ANAPHHM GHALMPTAH KHTODHHHT HAMHA MyXxappupn Yisbe-
Kucton  Pecnybauxacn Pannrap AxaleMHACHHHHI MYX6HD ah30CH,
dH3HKa-MaTeMaTHKa (danaapu aokrop, tpodeccop Hybvmon KOnycoruy
CatnamoBsra, mywudraex, ¥Yabexucroh PecnyGankacn ®annap Axane-
MHACHHHHT XaKHKHH AaDb30CH, PH3HKA-MATEMATHKAa (QaHAapH JIOKTOPH,
npoteccop T. [, JK¥paebra Ba thH3uKa-MaTeMaTHKA GanaapH HOKTOPH,
npodeccop X. P. JTaTunosra y3napuHHHT 4YKYP MHHHATAOPUHAHKIAPHHA
H3X0p 3TaAuAap.

Hxxunuu nawmpea cijs 6omun

JlapcAuKHHHT HKKHHYH HaWpPHAY aBBAJO YHUHT AacTAabkH HalipHAa
yuparaH alfipuM HOAHMKJAHKAAD TYFpHAAHAW. ¥YHAAH Talwkapn OGab3u
MaTepuadnap 6olkaua 6aén aThaaM. babannapu sca aHry marepuaatap
Supan anmamrrHpuaan. ARpHM mMaTepHadnapHid KHCKApPTHPHIL MaKcaara
MYBO(HK el TOMHARH.

HkknHun HawpHH Tafépaaiu xapaénnra ¥3 GuKp sa myjaoxasaiaph-
HU OuagnpraH xamkacl AYCTJIApPHMH3ra MHHHATIAOPYHINK H3Xop KHaa-
MH3.



BAPCIAHKAA YUYPAAILHIAH ACOCHA BEJAPHIAP

R (éku R'Y — Gapua xawwwuwii coHnap Tmaamu.

R. (&kn R_} — Gapua mycdar (maudmit) Xakuknh corpap T¥miamu.

R? — counap texknesurn, auuu Ri=[{a, b) : a€R, HCR).

{—R T¥naamupAr Kucme BYanb. y oMK, £MHK, APHM OMHEK, ADHM E(HK, UYeksH &Kn
YeKCH3 HHTEpBandaH wGOpaT.

{,—x BuAr §arapniy WHTEpBAAM.

C (R} —R tyonamaa yanykcus 6yaran pyukuanap cuid.

C {I) —f wurepsanga yaaykens G¥aras dyusunarap cuudu.

C'(R} (xn C' (1)) —R rynaampaa (Ekn [ nutepnaafa) yanyrcns anddepenunarnanysin
fyHKuuARap cudu.

(X} EC{R) (&xn @(x)€C(1)) —q(x} bdywkuwa R T¥nramaa (éxn 7 uwreppanga)
Y3AYKCH3 DyrKUHANAD CHADHTS Teraway.

p(£) EC'(R) (Bru @lx} €C'(/)) — gix) dyukuun R tynaampa (Bku / HHTEpRANAa
YAYKCH3 AHGEPEPeHLHEANAHYBYH QYRKUHAAD CHHAHIA TerHULTH.

I'—R* TekHcAHKRHRF KHeMmMAar ubopaT G6%Aran coxa.

C (F}—I coxana yaaykcns S§aran GyRKUHAAAD CHHIDH.

C'{F)—1I' coxana yanykchs audrpeperunamanyryd PyHKUHAAAD CHROH.

f i, g) eCHT Y —1(x, ) Pyaxupn I’ coxana y3nyKcHs aHpdepedtnasaanyBun PyHKUHA-
Nap CHHPHra Terawas.

R==({a, b, c} : acR', BeR', ccRY.
Ré=[{a,, as...as):a€R', i=1 .2, &}

D;—R® dazonssr KuCMuaaH HBOpaT COXA.

Dy — R* fasodHr KHCMHRAH HOOPAT COXa.

C"{ly —7I unTepeanaa a mMmaprTa yarykens aAudupepeHunanranysun PyHKuuaaap cHudgm.

@(x) €EC™ (1) —q@(x} Gysxuna [ unTeppanta 7 MapTa y3AyKcHa AnddepeHudasnanypui
HyHKUHANAP CHHAHIA TerHIWAH.



KHUPHIU
I-§. AHOPEPEHLLHAN TEHTIIAMAJIAP XAKHAA TYIMIYHYA

Ta6waTha yupafiouralH TyphaH Kapaéanap {aBTOMOOHAL XapaxaTh,
TAHEPAHHHT YUHULIH, DH3HK, XHMHK Ba GHONOCKK xapaéHaap Ba X, K.) V3
XapakaT KOHywaapura sra. Banzu xapaéunap Gup xun KodyH G¥iinua
coanp 6Yauinn MymKnn, By XoN 3Ca yrapiu YpranHml HiiuHH eArHARA -
THpagH. AMMo KapaéuaapHu TascuBAaNaHrad KOHVHAAPHH TYFPHAAH-
TYFPH TOMHI Xap HOHM XaM MYMKHR O6YjgapepmailadH. XapaxkTepJH
MHKAOpRAp BA YJAPHHHT XOCHAANApH &Kk AnddeperunannapH opacria-
riu myHocalaTiu Tonuil tafuarou eHrus Oinaau. Bynza HoMabayMm
PYHKUHA EKH BeKTop-(PYHKHMA XocHha ékH Aupdepenunan Hiopacu
OCTHAA KATHAiray MyHocabar XocHA G¥aaxgu. Hymaanawm, %=
=[x, y) Gupunyu Taprubau 0ddud Juddeperyuan Tenzrama AeHUABLH.
Flx.gy)=0— bupunuu taprubau Xocusazq ARucGarax eduamasas
000uit Jugpdepenyuaa renzaama dedusca, YV =f(x, y, ¥, ... H4*7V),

Fix, gy, ¢, ... y)=0—n-raprubau o0dduii dudppepenyuas renziama
Oetisnadu. y"' =f(x, ¢, ¢, ... """ )— n-raprubau Kopu TapTUGAN
yocuaaea nucbaran equszan 000ull Sughpepenyuan renaaama feinnann.
Arap fix, ¢ ... .o ") 8kn F(x, 4, ¢, ., y) nap g, ¢', ..., g "

Ba ¥y aprymenTiapra HucGata uMsHK/H OYHKIHARAP OGYACa, TETHLLAH

anddeperuran Teurnama wusukau tedunaan. lOxopupary auddepenun-
an TeHrAaaManapia HoMabayM ¢pyHKlUHA GHp apryMentan 2el Kapananrd.
Aciinaa HoMabAyM BYHKUHA KYIE apryMenTAd 6¥ran Xxoaap xam 7es-Tes
yapahan. Dynaah xoana angpdepenunan Tenrfama xycycud yoruraaru
Aeftuaapn. Ywby F (u,%‘;-, %)=0 TeHrAaMa GUpHHUM TapTuban
XYCYCHHA XoCHNaAH TeHraaMaaapaad,

dfu e du &u du #u =0
Tax’ dy’ 52 dxdy’ gp )

TeHrlamMa 3Ca WKKHHYH TapTHONAH XYCYCHA XOCHAAAMU
Angpdepenuunan Tenrnamanapaad nbopar. Kyfnagaru

2

%ﬁ-: —5—% (UCCURAUK §TKAZYSUAHAUK TEH2AAMACH ),
dy '

2 2

¢ ‘; +—_6y‘2‘ =0 (Jlanrac Teneramacu),

ax 3

a2u Fu

—a~x2—+ Py =f(x,‘y) (flyaccon reneramacu)

6



FONrAAMANAD MKKAHYM TapTMOaM XycycHi xocurand Audepeduuan
TeNPAAMATADHHAT  MYXHM  XYCYCHA Xoanapk XucoGraHanw, yaapia
HOMARAYM QYHKLHA HKKH apryMeHTAHAHD.

2-§. LHGPEPEHLLHAJT TEHFAMATA OJIHE KEAHHAILNATAR
BADB3H MACAJNAJIAP

| -macaJda. Maccacn m 6yaraH KHcM v (0) = o GONaHFHY TE3JHK
Ouaan Gupop Hanananukna tawnaG ofopuarad. JKucM Te3ARTHHHHT -
faraphiyn KOHYHWHH TonuHr (l-yu3ma).

HbIOTOHHHHI MKKHHYH KOHYHHMA Kypa: ’

duy
mg=F.

RUPHIANCH (TeHT Tabeup 3TyBUHCH). XKucMra dakar
WKKHTA KyY Ta'bCAP 3THUIK MYMKHR R2e6 XucoOaafauK:
X{BOHHHI KapUWHAKK Kyud Fi= —kv, £ >>0; epHunr
Toprait Kyud Fa=mg. lllynnal knau6, maremarTnk
NyKTay Hasapaanr F Kyu

Oy epaa F — uCMra Tabeup 3TaéTran KYWHapHHHT _xgaf, } '
H | e

a) Fara; 6) Fy ra, B) Fi+Fo ra Tenr 6yanmn 1- qusma
MYMKHH. . |
a) F=F; 6yacun. Yuga GHpHHUH TapTHOAH m—‘;—?-zmg Angpe-

PeHuHas TeHrsiamara 3sramus. Opauii xucobaawnap 6y TeHraamana
HOMaBAYM ¢¥m«:unn Us{f) =gt C (C — vxTuépu#i ysrapmac cou)
KYpHHALLZA GYIHLIHHA KYpcaTand. v(0) =uvy 6yarauu yuyn C=u, neb
OAUIL MYMKHH, ¥ X042 wanatrah Kowyd o (f) =gt+4vg¢ KypuHHwWAA
Gynanm.

dv

6) Arap F=F, 6ynca, m-

K
= —Fko, 6ynaa v(f) =ue " IKAHH

paBluaH.
B} F=F,+ F; 6Yacun. By xonpa yw6y mign=mg—-kv(k>0)

audipeperiian Tenrnamara keaamus, Homabaym dpynxkuas v
*

— (e e — — AT
o(t) =Ce ™+ v(0) =vo, va() =(vo—TE)e " +2£
KYPHHHIIAA GVAHWIMHE KYpCaTHIU KuiiHH 5Mac.
Paswanku, lime, (¢) =uv, ({}. Xakukaran,
=1

_Lg —)-(-.‘-
l|mv2(t)=lﬂ?[(ve—f’f—)e " +%"—]=volime A

B} Rt}

—mplim f—m.t!_ ___._'.t.__ = .
gk—-() _k, ( m) wtgl=u ().
m



2-macana. Maccach m 6§aran MoARH# HYKTa TYFPH UN3MKAH
XapaKaT KHJIMOKAA. YHMHT XapaxkaT KOHYHHHH TOMHHT.
Xap O6up Mmomentiga (G HYKTajaH Koopauvarta Gowraya 6yaran

" sfe d 5
macota x 6¥aca (2- ui3Ma), HYKTAHHHT Te3/NHMH x( ==7’:-) Gynaau.
Monauii HyKTara MKKH TallKn Kyu HKaaamuus Kyau — bx, b>>0 Ba

TapaHrftik Kyuyd — kx, k>0 TancHp 3raan AedaMK. HblOTOHHHHF
HKKHHYH KOHYHHra acocad (G HYKTaHuHr XxapakaTtu

| | my=—bi—kx
L-—-H—_L._..-._.-,_..] .

| =£’_ : KOHYH Gunan conup 6¥aann. By WKkun-
P Pt yH Taprudan anddepentinan TeHrama-

amp. Arap MoAAHE HYKTa ABHratedb

2- unama OnnaH TabMWHAakwrak GyanG, ABxra-
2]

TeAHHHI G HYKTara TabCcHp KyuM
F 6ynca, y xonra G RUHT Xapakat
KOHYHH

mx w= —bx-—kx+F

Synaas. Kynuiya F muxnop |[Fl<
< Fo=const mynocabarra GyicyHagn.
3-macana. TYpTra HKKH KyTG-
AHKTADAAH TY3WATAH ENHK  3AEKTP
3aHxupu OGepuarad (3-uusma). Mkku
KyTOauKknap: ab — unaykrusauk (L),
be — Kapwuink (R}, cd — curam (C);
Kyunanmy Manban (U{f}) — da. BakT
YTHILH OHaaH MUK 3AEKTP 3aHKHPHAA
3 4u3ma 3AeKTP TokM {{{} HuHr ¥Y3rapdl KoHy-
HHHH TOQITHHT.
Kupxeogrune bupunuu Konynuea xipa ([1], 83--84-6etnap)

!ab“)"'!cb“) =Oo Iub”) zlbr“)-
liyura $xwau,

() =1 (1), {ya(8) =1us (1),
ABHHA
lap () =1oc (1) = hea(t) =lua (8} =1{1).
KHpXro®HUHE HKKHHUH KOHYHHTa Kypa:

Ugo () + Use L) + U (1Y + Uga (1) =0.

JHAH
alts)
dt

Ua(ty =4 [(Bdt, Uw(ty=—U()
myHocaBarnapaan QgoHjlanancax:

di(t) | -
L-~—J;—+R1(t) +? g[(t)diuU(t) ={),

Uap (f) = U (t) =RI(¢).
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Arap U(fH) €C' (C' — 6up mapra ysnykcns audpepenunannanyssu
I uKumAnap cuigu) 6yaca, y xonaa IOKOPHIATH TEHRAAMAKHHT Xap GHp
voduun £ GyiRnua Andgeperunannat, /(f) Huur Y3rapuuml KOHyHHHM
nipoaasoBun ‘

&1y dry |1 auvie)
L de TR at +C””_ dt

TeHrramara kenamu3. Aanfatra, 6y Macanaza XaM Typau Xycycui
XMapHH KYPHII MYMKHH 3H,

4-macana. MaremaTnk Te6paHruy
{MAATHHR) HHHT XapakaT TeHrIAMACHHNA Ked-
THPHO YHKAPHAHT.

Beprukan Tekucaukaa érrad ! paguycau
K afnana 6Vinal oFUPAHK Kyud Tab-
CHPH OCTHAA XapakaT KWaysuu m maccara
3ra 6§aran P HyKTa MaTeMaTHK TeGpaHruuny
TacBUpnaian  (4-ynuama}. Xap OHp Mo-
meHTaa P WykraHHHr Ypru i) Gypuak
GuaaH TV1a aHuKAanann. Macanadunr wap-
™ Oyiinua P vykTa (akaT OFHPJHK KyuH
TabCHPH OCTHAA XapakaT Kuaaaun. AMMo 6y
XapakaTha aHnaHaHHHr poaH Gop. ¥ P HykK-
TaHW ainava Oyi1ad XapakaT KHJIWUIra 4- anama
MaxO0yp 3TajH, AbHKH P HYKTara ailaHaHHHT
HYKH HopMaaw OViiwua fAynasran F xkyu Ouiam Tabweup »Tank. Arap
TOPTHID Kydd mg HH HKKWTA TAWKHA 3TYBUMra aKpaTcak:
Fi=—mgsing, Fa=—mgcosg, y xoapa Fi+F.=0 6¥nanu.
L yhaait Khau6, P ra TabcHp 3Ta6TraH Kyu/JapHHHT TEHT TALCHP 3TYBUYHCH
F=F +F:+Fs=F = —mgsing. JHemaxk, P HyKTaHMHr Xapakat
Tedr1aMacH HbIOTOHHHHT HKKHHYH KOHYHHFA acocaH

mip=—mgsing éxu g+ gsing=20

KypHHRiuaa 6ynamu.
S5-macana. Arap épyrauk

manban O Hykrara ypHaTHAraH Pix.y) ég
6yaca, KY3ryMHHr 1MAKAH YHJaH : A
KafitTraH Hypaap ropH3oHTa/ YKka M
napaaaen GVAaWIIM  YuyH KaHaafl v
6YaHIE KepaK? @ R
Fopu3ouran yxuH Ox, BepTHKAA
ykur Oy nedank. Kyary cHpTHHH
£Oy Tekncaurn OGHAAH  KeCHIIAAH
5- yuama

xocua GYArad 3rpy UH3MKHY Kipa-
MH3. P(x, y} — Wy 4Yu3HKAATH HX-
THEPHEA HYKTa 6VAHG, YHAZ ONHHIAH 3CPH YH3HKKA YTKA3HATAH yPUHMA
6uaan Ox YKHHHHE KecHIlrai HykTtacH O 6vacuu (5-uusma). PaBuwiaHkm,
L ORQ= £ OQP (uyHKH HYpPHHHF TYWIHIL BA KaitTuLi GypuakaapH TeHr
6ynamu, avh LAPB= / ORQ=a). llly cababan, |0Q|=]0P|=

= \ff-l-y?' y=RP. Arap y>0 necak, .
b



e L | N SO VRS /- Ny S
dx  |QR| Vet tx dx ¥ )
Bynran
X
Veig

AngrpepeHLHan TeHrIamMa Keay6 YHKalH. YHAA HOMaBayMm dynkuma y(x)
ywoy F=2C (x+§), C=const, y>>0

KYPHHHWra 3ra SKaHHup TEKIUHPHG  KY¥puiu Kuftun smac. By s3ca
€50 69aranu yuyn napaGonanal uGopar.

Macananuir waprura K¥pa, Wy srpH umank Oy VKHra muc6atan
cHMmeTpuk 6yaaan. Wynaur YUYH 10Kopuaary dpynxussana y <0 6yHuIN
Xam mymkun. ilyunail kuan6, KyAunaran macanany TeKHCAHKAA KYpcak,
EPYFAHK MaHGan mapaGonanunr ¢okycuga Gyaaam.

Arap napaGonann Oy yku atpoduaa allaNTHpcak, aitnanma
napaGonoua xocua 6Vaaam. Iemak, kysry popmach ainanma napato-
NoHaaan nGopar Gyau6, O HyKTa YHUHT Qokycupa éragy.

6-macana. XalBouaapHHHT GHPOp Typu Varapmac MyXnTaa
2JOXH/a AWACHK NTeHAHK. Ypuniy Ba YAMUHURT AaBPHANHIHHN XHcoGra
OnMaik kypuaaérran Typ HHAHBHAYYMAADH COHMHMHT ¥3rapuim KoHyHHHuH
TOIHHE.

rak uHrtepsasna N comura fiponopuHoHan 6yau6, 6y yeuwm HHTEpBAN
KHYHK §YAranna yHuHr Y3YHAurara xaM nponopunon aJ 6¥aaan. llyugas
KHIHG, N COH ¢ WHHT (yHKumsicn 8a yHuHr yeHum (H'I:-HH % ) N ()
Fa nponopuuoHanzup. N(/) dyukunaun Y3IYKCH3 Ba Y3AYKCH3 AHpe-
PeHlalIaHyBul Ae6 Kapacak, yuby

aN(t

CEE=W. Nty No>0
Anpdeperunat Tenraamara sra 6ynamus, 6y epna e — nponopuxonan-
JIHK KO3pdHiUHenTH (<ycnum» KOIpPUUHENTH). Ypunmw KOHYHH Dupde-
PeHLlian TeHrnama Oufam Gepharan bYHKUMARNHT KYpHHHWN N ({) =

f—t
=N skamura HIOHY  XOCHA KHAMW KHIAHH smac. ByHzaan

KeNHG YHKAZHKH, BakKT apupMeTnk nporpeccus 6¥inya Varapea,
HHAMBHAYYMNAp COHH reoMeTpuK nporpeccus G6yhnua yarapaau. Arap
£>>0 6yaca, N yeanu; arap <20 6yaca, N kamangn. =0 6yaranaa
N=const 6yau6, ypunw yAnwHE T¥aa konaafina.

By macanana myxurau yarapysuaun ne6 xucobaaur pa 6y Myxntaa



1-606

XOCHJIATA HUCBATAH EYHJITAH BHPHHYH TAPTHBRJIH
OAAHA NHGPEPEHUHAJ TEHTJAMANAP

1.1-§ EYHM TYIIYHYACH. KOIWH MACAJTIACHHHHTI KYRUJIHWH

Hacrassay 6n3 6upunust TapTHGan 6HTTa AHpPepeHHan TeHMIaMaHH
kypamns. Oxopuaa
Flx, y, y')y =0 (1.1"}
TeHraMaHH GHPHHUH TapTHOAH XocHaara HucGaTaH euHaMaraHl oafMi
AniptepeHunan TeHraama fef aTaiuk, yHaa x — IpK/IH Y3rapyBuH, y —
YHHHT HOMABAYM PYHKIHACH, y’=z—i 3ca HOMabAYM (YHKUHAHHHT
xocwnach. (1.17) kypunnna &unaguran TeHrnamanaphy 6u3 3-6obaa
ypranaMuz. Xosup (1.17) HuHr MyxumM Xycycull xondra Tyxranamui.
(1.1’) Tenrnama yura x, y Ba y’ y3rapysuniu 6ofaafian. Bab3w xoanapaa
6y TeHrsaMa g’ HH x Ba y HHHT QyHKUMACH cHpaTHia aHHKIadau. By
xoaga (1.17) Tenrnama ywby

d
=, v (1.1)

AndpepeHUHaR TeHraMara tenr Kydsin 6ynaau. (1.1) TeHrnama, onartaa,
xocusaza rucbaran ewunzan gedunagn. Kyn xoanapaa (1.1} kypunui-
AATH TeHrtaManapHy YPraHUWHUHT Kyaafiaurd 6op. 3HaH 6u3 (1.1} TeHr-
Aama (1.1'}) uu ¢ ra HucOHatan eudIl HATHKACHAA XocHt 6yaran neb
Kapamacaad, Gaqaku {1.1) aa f{x, y) ¢yHKuHﬂ I' coxaxa® Gepnaran ze6
KapaiiMu3. Ma3skyp 6o64a ana wyHaail AnddepernHan TeHraManapHH
ypranamus.

l.I-tavpug. (1.1) renerana Gepurzan 6§rub, ynda f(x, y) dymx-
yusn R? rexucausnune T coxacuda anuraanzan 6jacun. Aeap I (o4ux,
Enuk, éKu APUM OHUK) UNTeDEaAla anukianzan Y=q(x) dyrKyus yayn
Kyhdudaeu y4 wapr:

1°. {(x,p(x)) el ,F R xel, '
2°. @(xyeCH(nH™, (1.2)
3. B _f(x, (), x€l |

" Coxa Aefinaranna 6Yw 6YaAMaran ounK, GOENaHran TYnnaMan Tywywnnaad. Kada
KuAaMu3kh, arap Gepuarad [ TH#n1aMHHHT HXTHEDPHA HKKY BYKTaCHHH TYTAWITHPYBYH BA LY
TYnnaMra Terswad Gupop cHHMK vM3RK mapkyn Gfnca, y Xomma I t{naam Borsaneas
AeRHAAH.

™! Arap / vaTepBan &nuK 6¥4ca, ¥ X0NAA YHHHI Yaf yuHAa JHr XOcHaa, YHI yuuaa ca
yan xocHAa Hazapaa TYTHAAAH. AHHK xonnapna: [ énuk 6Frca, opaau Cy3HHE, ¥ OUHK EKH
APHM ourK GiMica, usTepaat CY3HHH KWLATAMHS,



baxcapuaca, y xoada 6y dynxqusn | unrepsaada (1.1) Sugppepenyuan
TEHEAAMANUHS euumi dednaaou.

Arap y==9(x), x€/ dyukuus (1.1) TenraamaHuwar eunmn 6Vaca,
y (L.]) Tenrnamauu Kaxoaraanrupedu, Ne6 xam apTuaadu.

([.1) anddepenunan TeArnamanuHr Xap Oup g==@(x) eynmura moc
Kearaw arpe UMUK {AbHH y=¢(x) GyHKuMAHHAT rpadurd) 1oy
TEHTAAMARAHT UATE2PAA 92PU 4usuFY (€KW COANATHNA, UNTEZPAA HUIUFL)
Aelinaann.

d ' 9 e .
Ywnby Ff—=~2x TeHrnaMa yuyn £ = R® 6yan6, ¢(x) =x*4 | dynkunun
R' rynramaa (AbHH ~ 0o <x<C + o HHTepBaiia) eunm Gynmaau.
XakuKaTaH, Tabpudra kypa:
2
. (r, X +1) €R x€RY: 2 (P4 1) €C'(R); 30 LD =90

ilynra $xwmaw, B L renraama yaynw f=(—1, 1) 6yan6,
!

t
dx \/ 2
p(x) =arcsiny —2 pynkuus wy (— [, 1) nureppanna eunm 6yaaau. By
R

X042 F={(x. gy —l<<x<|, -3 2(y(~3——~2} {6- unama).

(1.1) Tenrnamannnr evitme Gabsu xoniapaa owkopmac O (x, y) =0 ky-
puHHuIa GVAca, Gab3yu Xoanapiaa NapaMeTPHK X =x({), y=y(t), lo< 1 <#,
X (¢} %0 kypunuwiga 6¥aumn MyMKuH, Xyloca Kuaub adtrania, Tesraama-
HUME GepuaniIvTa Kapad yHuHr eunaMu Kyduaaru

y y=gix);  Dlx, y) =0
Cx=x(1), y=y(1)
Kypunnuapaan Supoprac opkasn €anaann.

Kown macaaacunune  Kijdunaun:  (1.1)
TeHrama Gepuaray 6y.aub, yuaa f{x, y} QyHk-
unfl R? rexuennkuudr [ coxacuaa annukianrasx,
V3JIYKCH3 Ba / HHTepBaA x YKHAATH HHTepRah
GYACHE, X HH ¥3 RUHMTa ONARKIaH § UHTepBaNHH
Ba Wy [ KHTEPBANAA AHHMKJAAHTAH Y3JYKCH3
nudbepenunaananysul xamaa yudy

1, (x, x))yel(xel),
2°. @' (x) =[(x(x)) (x€]}, (1.3)
3e, (P(xo) =Y, (XO»yu) € I

1
b Y
-

'ﬁ-"" ———— —

x¥

_n‘;‘- e ——

1
J

6- ynama

WAPTAAPHH KaHOATHAHTHPYBUM Y ==gl{x) dyuKuusEY  Tonuw Tanab
arunaldi. By Macana Kuckauva _
y":jtx’ .U]', y{xﬂ) =¥o

kabu €aunany sa (1.1} Tenraama yuyn Kowu macaracu {€ku bowaanrus
#acasa) ae6 atanaau. IOxopuaaru 1°, 2° pa 3° wapTaapHy KaHoaTAaH-
tupannrad Gyukuna [ nureppanna (K) Kowu macaracunune equmu
gettusanan. Hwa {(K) macananubr evuMu g={x) xs, Yo OOWMAAHFHYU
KuiMaTnrapra ara ks @lxp} =g GonNTaHFHY IHAPTHH KAKOATIANTHPALM,
Ae6 pHTHAIAH.
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Sim I coxaunnr (K) macana aroda equMra sra 6yaagurad (x, y)
NyKranapuaad tysuarad Kacmuan Dyl (Dy=1I") ne6 Gearnnadauk.
Hiyura k¥pa DS Tynaamuunr xap 6up (x, y) Hykracuaad (1.1) renrnama-
HuNr SroHa WATerpaj Mu3NFH YTaau.

12-ravpud. (1.1) duppepenyuas renzrama sa x, C fazapyeiu-
Auprune Gupop gseapuln coyacuda aHuKsanean xamoa x 6jduna
yaaykcus Supepenyuarranyoqu

y=ep{x. C) {1.4)
Pynxyus Gepurzan Gfacun. Azap uxruépud (x, y)€D: nykra yayx
(1.4}y mynocabar C rune .
C=v¥(x, y) 1.4
Kudimarunry Oup Kubsaran araKaaca 6a Oy Kudsmariu ywby
d ‘ L’s
Fe=qx, ©) (1.47)

TeHSAUKKA Kidu raruxcacuda (1.1) rewcaama xocua Bjaca, y xoada
(1.4) hyrkyun (1.1} rerzaamanune D3 THNAAMOQ QRUKAQHZAH YMyMiLll
cuumu deliuaadu.

{1.4) dvuruusa uxtuépuit yarapmac € ra 6oFnnK 8a aemax, (1.4) ra
UH3HKJAAP OWMACHHHHC TeHFrAaMacH Aeb Kapaws MyMKHH. Ban3naa C #u
uapamerp Aef xam WPHTHAALN.

{.3-travpud. (1.1} renerama sa (1.4) wusuxrap ouracu bepurean
Giacun. Azap: 1) ¢lx, C) ¢ynxyun I unrepsarda x 6fiduva ysayxcus
yoctuaaea seq 6faca; 2) xap 6up (x, y) € D: nyxra yeyn (1.4) synocabar
C nune (1.4") xudmarunu Oup wutinarau arnugaaca, 3) y=g(x, ¢ (x, y})
pyrxuus (1.1} Tenzaamanune ewumu Ogaca, y xoada (1.4) Pyncyus
(1.1) renzaamanine ymysull ewimy detiuaadu.

Hudpdepesunan verraamanap Hazapuacuaa (1.1) TeHraaMaHuhr
flapua euMMJAapuHH TOMMIM acocHA Macajia Xucobnawaau. bBapua
CUHMAAPHH TOOHW Xapaéuu NuddepeHuHan TEHrMaMaHy HHTerpaanai
{evnw} Aeitmagn. Arap (1.1} TeHrAaAMaHHHT €UUMUHHM 3NEMEHTAp
({hyHKIUNHANAP Ba YIAPHUHM HHTErpanrapH épraMHaa 83ui MyMKud Hyica,
¥y xonla duddeperunan TeNraaMma kaadparyparapda unrezpaaranadu
AcHunanm.

Arap P(x, y, C)=0 (1.47)
mynocabaT D; TYnnamaa y=e(x, C} yMyMHii e4HMHH aHHKAACA, ¥ X0N34
(1.47) nn (1.1} Andepenunan TeHrIaMaHuHr yMmymud unTezpaiu
Aeinnany. Hlynaai Kuanb, GHPHAYH TapTHOIH AR dEpeHLHan Terr1aMa-
HUHT YMYMHA euuMmu y=q¢(x, C) Ourra uxTrépuft yarapmac couim V3
HYura onaau. Bup napaMeTpan CHANUK YH3HKAAD OUIACHHKHT AHPdepen-
uMaj TedTnamacu OHPHHYY TapTHOar anddepertnan TeHrnaManad
ufopar.

Xakukaran, (1.4) cHAIHK YH3HKAAP OuNacH Gepuara, AbHM ¢l(x, C)
DYHKUHAHANT aHUKTaHHIL COXacHua y3aykeus ¢'x(x, C) sa ¢'((x, C)
XocHaanap Mapxyn Oyicud. (1.4) wn x 6§iinua aupdepenunannad,
KYAHAArMHI XOCHI KHIaMK3:

y'=gix, Cj. {1.4”)
13



Arap (1.4”) HaHr Yir ToMonn C ra 60FaHK Gyumaca, 6u3 C Hi uHKapHG
Tamaagdk ged xucobnaf,

Y =gil{x)
AM(depenitnan TeHrAAMaHH Xocha Kuaamus. Arap (1.47) uwuHr Yur
TOMOHHW £ ra Gorank 6¥nca, (1.4) Haur VHr ToMoHH XaM C ra BOFIHK
6ynagm, sbuu @l (x, C)=0. LlLyHuHr yuyH (xo, Co) HyKTauuur Gupop
atpopuaa C HH x Ba y HUHT OyHkuusacn C=(x, y) cudaTtHaa
AHUKNALUHMH3 MYMKHH. PaBuwaski, x Ba € nap 6iuua p{x, ¢(x, C)) =C
afiunAat ypurau. € yuyn tonuaran ku#MatiHu (1.47) ra x¥iub,

¥ =gx{x, Y(x, y)}
6upHHuK TapTHOAH AMpPpepenuan Terrnamara sra 6ynamnus. (1.4) dynk-
uns UxXTHEPUE C yuyH Wy AHpgepeHlHaN TeHr1aMaHHHE eUHMH IKAHUrA
HINOHY XOCHJ KHJIH KWitHH 3Mac.

[Oxkopuaarn Myaoxazanap GepHAran CHIIHK YH3HKJIAD OWIACHHUHT
AHppepeHlHan TEHIJAMACHHH TOMHW AVAMHM XaM KypcaTalH.

MacanaH, y=~Ce" unsnkaap owaacH GepuaraH OVJcHH. ¥ Xonaa
y'=Ce*=y. HanarraH avpgepeHLHan TeHraama y =y OGynann.
Paswankn, 6y TeHr1aMaHHAr yMyMmuil edumu: y=_Ce".

(1.1} Auddpepenunan tenrnamamuar (1.4) myHocabart ¥3 HuHra
oNMaraH eUYHMJapH XaM O¥aHwM MyMKHH. DH3z yrmapra KefimHpok
TYXTanaMmus.

Arap ymymuid eunm MawayM Oysmaca, Koluiw macajacHHd equin
Kafnnnawany. bynga auddeperunan Tedrnama Takpubuli HHTErpaLIawWw
ycyJjutapu épaamuia euyunagu. bus 6y yeyaaapra tyxtaamaimus, 2-606aa
£- TAKDHOHR euHMHH KypHIE GuAaH TAHHIIAMH3 XOA0C,

Mucosrap. 1. y=sinix+C), —oo<Tx<Cto0, —oo<C<+ o0 uHIMKIAp
OHAACHHHHT NHGMPePEHLHAN TeHFAaMacH TOMUACHH.
y =cos{x+L),
y=sin{x- C})
MyHoCcaGatiapaaH y’2+yﬂ=.l, — 00 < X< + 00 AHPHEPEHUHAT TEHITaMa KENHD YHKAH.
2. y=ypctgx, O<Tx<n, —oo<Cy<l+t oo AHPepeHiLIan  TeHrJamaHuHr

L
Y (?)=2 WAPTHH KAHOATJAAHTHPALKTAE UUMHK TONKWACHER.

BepuaraH TeHrAaMaHnyHT YMyMHA eduMu y=Csinx 6¥0uG, ynpan waprra kypa

2=C sin% éku C=4 Gynann. Hemak, ¢{x) =4 sine QyHKLHA HIAAHTAH EURMIHD.

1.2- §. MABXYNJHK BA ATOHAJIHK TEOPEMANAFPH

«Xap 6up (1.1} kypunAwaary angdepernnan Tenrnama yuyd Kowmn
macanacu ((L.F}, {L.3)) Huar euumn Gopuu? _Arap Gynpai euum Gop
6yaca, ATOHAMH?» — Aeran capoasiapra xasof GepHul kepak 6yaalnn.

Oxopraaru casojnapra xasot GepajuraH TeopeMadAap MaBiK YA -
AWK Ba ATOHAJHK TeopeMaJsapn neb oputaaasn. Kyiuaa
yAapAaH acOCHHIAPHHK KeNTHPaMH3.

1.1-reopema {Komwu teopemacu). Azap f(x, y) ¢ynxyun ¥ coxada
OHRUKAQNZGR B8O YaayKeu3 Ofaub, ynune y byiduwa xycycul yocuaacu
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-?’r—f;i)- 6upop Q(Q<T) coxada anuksanzan ea ysayxcus 6faca,
Y :

yoada: _

1°. (1.1} Tenesamarune xo e 3 uduea oraduzan 6upop unrepsarda
GHUKAQHZAH 84 Xap Gup Oepuarzan (xo, Yo) € Q HyKTa yuyr Y(xo) =yo
GowAGHFUY WAPTHI KAHOATAQRTUPYEHU edumu Masxcys. :

2°. Azap (1.1) renzaamanune ukkuta y=@(x) 6a y=y(x) exusnrapu
xo da yeTma-yer Tywca, AvHu ©(xo) =P (xe) =yo Ofaca, y xorda Oy
ye=p(x), Y=P(X) eHUMAGD AHUKAGHULL COXARAPUNURE YMYyMul
KUCMuoa yorma-yor rywadu. _

|.4-TabpHu . Acap [(x, y) pynkyua T coxada anlixaanean 6§aub,
wy @urRyus yayn wyndad L2220 con masxyd Ofacaxu, uxtruépud
(x, ) €T, (x, y2) €T nyxrasap yeyn yuby

[F{x, y) —F(x, y2) | << Liya—u) (L)

TeracusAauk Gaxapuaca, y xor0a f(x, y) pyscyua ' coxada y Gfduna
Jumwny  waprunu  KanoaragnTupadu Odefuradu, L aca JTunwuy
fazapmacu Oeduradu.

1.2-reopema (Kowm-Tinkap-Jiunaened reopemacw). Azap [f(x, y)
pyncyus I coxada anukranean sa yaryxcus 6§aub, I' coxada y 6iiuqa
Junwuy waprunu Kanoaraantupea, y xorda xap 6up (xo, yo) €T yuyn
wyndadl gacapmac i >0 con ronusaduxu, vatuxcada (1.1) remeramanune
(1.3) Gowaranrun waprnu Kanoarsantupaduean sa f={x:|x— xo| < h)
OPAAUKOQ QHUKAAH2AN AZOHA esumu Masxyd 6§aadu.

1.3-teopema ([feano Teopemacu). Azap f(x, y) Pynxyua I’ coxada
aRuKAaHean 8a yaaykcuz Ofaca, y xoada U coxanune Gepunzan
(x0, yo) €T ryKracu yuys (1.1) rencsamanune (1.3) waprau Kanoarsan-
rupaduean Kamuda oburra ewusmu maswyd 6§aadu.

[Okopuaary TeopeManapHHHT KYAJAHWIHUIATA OOHP MHCONI Kypaii-
JHK, Yuiby

2

=y,
y(—2) =1
_+
Kown macanachaa F=R? %’—y)— =%y ' ra kypa Q=R%\{(x, y)

y=0, £€R",, Q= R’ sxkauu kenut mkamn. Paswanxy, F=Quix, y)
y=0, x€R' Ba (<<2,1)€Q-y=¢° TeHINAMAHMHI yMYMUA equmu
y:=(3-'§—9)3;— KYOHK napabosanaapaaH wn6Gopar. DBykhpan x=~—2;
y=1 Oyarauna C=5 kean6 uukagn. [emak, Kown macanacu-
HHHT €UHM yr=(-x—43i)3 6ynu6, 6y eynm Q na sronaaup. Bywra nuronu

XOCKJ KWK YUuyH, MacajaH, Koltl TeopeMacHHUHT wapTaapn Sepuaras
Andrpepenrusan TeHrAaMa yuyH 6aXKapHAHIUNHH TEKILIRPHG YHKHL KHdos.
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¥ Gy
2
{ ¥=y’,

y{—2) =0
Kown Macanacuum xypcak, ytaa F=R?® sa (—2,0)¢l. Ammo
(—2.0) nykrana Bf{xy} i y-'?tpynkuna y3yKcH3 amac. Jemak, Kowu

TeopeMacHHHHT LuapTH G6axapuamaitan. LyHHHP yuyH strOHAABKHU
Tacaukrat 6yamaitan. Acnnpa (—2, 0) HyKrapan Yraguraw upverpad
YH3HKJAAP COHH CAHOKCH3I (KOHTHHYYM) TYmAGMHM TaWiKWA 3Tajd.
Xakukatan, (—2, 0} HyKranan y= (—'i'i) kyGuK napaboaa yTaau Ba
y uHTerpada uudnkaan nwbopar. Uy (—2, 0} uykragaH y=0 uwrerpan
uu3uK Xam yraad. lyvauur yuyn, macanan, yudy

(XIQ)a, arap xsz —2 6¥aca,
@ix) =10, arap —2<Lx{ —&k, —k>—2 6Vnca,

x4 k3 -

( ';' ) arap xz= —k OGyaca
Gyukuus Gepuara TenrsaMaunyr R® pa anmnknaWran ewumu G6yaazu.
Bynnan k yunr xap 6ap KniiMaTiila yHIa MOC €49HM XOCHI KRJIHLE MYMKHH,
R HUHF ~—f> ~2 TEHFCH3NMKHM KAHOQTJIAHTHPAAMTAH KHAMATAapH
CAHOKCH3 TYIAMHY  TallKKA  STFAHH YYYH [IOKOPHAATH TaCAHKHHUHT
TYFPHANTH Kedaud uukanu. 2

Kypuaran macanrana f(x, y) =y' oynkuns R? aa ysaykcus. [leano
Teopemacd 6¥ithua R® wuunr uxTuépuit TaidMMnanran HyKTacdgaH
6epu.nraﬂ AHddepertnan TeHrNaMaHtHr KaMuaa 6urta  HHTETPad Hi3hek
yTHw kepak. IOkopuazarn mynoxasasapra kypa R® wuer uxtuépuit
TafMHAAHraH HYKTACUAAH CAHOKCHM3 WMHATErpan UH3uKAap YTaaH, aMMo

¥ .

Q Ty¥nnamaa Kapaaraw y'=y° nudipeperunan teHraamannnr 6y t¥n-
NAMHHHC Xap Oup TafiAHJIaHrad HYKTAcHAAH ATOHA HHTErPajl YHIHFH
yTaau.

Ywmby

Vi—o

MAagpdepedunan reHraaMa yyyn y{—2) =0 wapTHH KaHOaTAAHTHPYBUH
€uMM MaBKyad 3Mac, 4yHkH (—2, 0)cT.

Mapxyands Ba ATOHANHK Teopemanapuaa @(x) Ba P(x) euumaap
y3napn aHHKJIAHTaH HHTEPBAANADHAHr YMYMHH KHcmraa O6up xua
6yauwn xakmaa ran Gopaan. JKymaanad, arap y=¢@(x} HyHKUHs
I=for<<x<Crd na, y=+p{x) oPyaxuua [f={ s <<x<s:} Aa
auHKAaHraH Ba xoEf.Nfs yiyH @{xo) =p{xp) Byaca y xonna

ei{x)=vy(x), xci Nl
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Jlekun 6y Tacankaan 3nHxop /=1, 3kann kenu6 uukmaiaw. Arap [, >/,
Oyuca, [, Da aHMKaanrad y=@(x) eunm y=1p(%) eunMHuHr dasomu
acitnaanw. Busnn, an6atra, 2aBOM 3TTHPHW MYMKHH GYMaran euumaap
KH3dKTHpaldn. Bynnal eunMnaphn dasoscus evumiap fed OPATAMKAS.

Arnkporu, azap y=g{x) Qynxqua (.1} rencramanune I, unrepaan-
i anuKranean esusmy 6aud, wy evumuune dasomudan ubopar Gijazan
Keu Kardad equm maencyd Gljamaca, y xoada y=q(x} exum dasomcus
vum definaadu.

JlaBOMCH3 €UUMADHHHD AHHKAAHHIWL WHTepBaAd [ Wy edumaap
GHUKAQHUMUNUNE MAKCUMAA unTepeary nedunaan. Kefundpok ([.[2-§ra
KAPAHT) Xap OWD ©uHM AAaBOMCH3 e4yHMraya AaBoM ITTHPHAHIIN
MYMKHHAKWTH HCOOTAAHAAH.

Bynnan kefinurn mynoxasanapiaa HHTerpas UH3WK cu(paTHAa RaBOM-
UM3 eYHMHHHT rpadyirn TYWYHWNaaH.

Kafn KWiamusku, y==q@ (X} eUHMHUHT TEOMETPHK MALHOCH ChaThaa
g (£} GYHKUHARKHT rpaduru TYWYHWArad a0 duan (1.1) Tedrnamanunr
FCOMETPHK MabHOCHTA TYXTasaMHu3: I' coxanuur xap GHp (x, ¥) HYKTacH-
nau f(x, y) 6ypuak kosdduunentan {(x, y) TVFPH YH3HKHH YTKA3AMU3.
C¥urpa xap 6up (x, y) HyKkTaaa Terswan {(x, ) TYEPH unank GYinab
Wynanran, Ox YK 6unan arctgy’ 6ypuak TallKui 3TalHral cTpeaKanapHH
KyHu6 uukamus. Hatwxkana (1.1) renrnamara Moc dfiraiumaap Matioonu
yocua Gijaadu.

Xap O6Hp y=q(x) uHTErpas YH3IHK VYIHHHHT Xap O6up (x, ¢(x))
nHyKTtacuna {(x, ¢{x)) TYrpu YM3nKKa ypuHaau. By aca (i.1) nudrpepen-
UHAA TeHrAama OuaaH YHHHT edHMU opacuiard SoraandmHy Sepain,

1.3- §. K30KJAHHANAP

(1.1) auddepenunan TeHrnamanu Kypadank. Xap Gup (x, y) €T
HYKTa YUyH f{x, y) MHKIOP (X, y) HYKTAaaH YyTaZUraH MHTErpal YH3HKKA
{arap y Mapxya 6yaca) YTKa3WIraH ypuuMaHuHr 6ypuak Koapduunen-
THHH Hopanaian. ByNaaH MHTErpad 4YHM3UKMapHR TaXMHHAH YH3HLIAA
doiinanannin MyMmkne. Ly makcaasga H3OKAHHA TYWYHYUACHHH KHPHTA-
MH3.

{.5-Tabpud. Haokauna deb TreKucaundazu wynoal AYKTCAAPHURS
ceoMeTPUK (pNuea alturadury, y nykraaapda bepusear (1.1} ougppe-
PEHUUAA TEHZAGMA UNTE2DAA HusuKAdpuea Yrraausean ypunmarap Ox
ffrunure mycbar dijnasuwu Gusan 6up xua 6ypuak TawKkua Iradu.

Tabpudra kypa, HIOKNHHA TeHMIaMacH

flx, yy=~k, k=const

kVpuHHmAA Gynaad. ABBan Wy TabpHOra LOHP MHCOA KYpaMH3.
Ymby ¢’ = x*—y nuddeperunan Tenrnama Gepuaran 6yacun. bByuaa

I'=R? 6yaud, uxtuépuii (x, y) €I yuyn —6%—5-)—=—1. Kowu Teope-

Macura kypa R? TeKHCAHKHMHT MXTHEPHH (X, y) HyKTacH opKasu
Gepuarad AuddepeHiiHan TEHRAMaHUHT ATOHA HHTErPad YH3UFH YTHLIK
Keaud unkagu. Jlemak, HHTerpad 4M3HKAApHH YH3HLWI XaKHAa My/Aoxasa
IOPHTAIU MaBHOTA 3ra. Haoknuna renrnamacn x*—y==rk, k=const. By
R* TexkHcAHKAa OOTHKAKWCH OKopHra kaparad napafonanap oniacHaad
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ubopar., & HHHT Xap 6up KHfiMaTHAA TErMUIIH H3OKIHHArA 3ran«m3
Kymaanan, b=0pay=x’, k=t pay=x*~1,y=—|l gay=x*+1ra
Gouwikanap. PaplankH, y=x" napabGoaaHy HHTErpas YH3HKAAP KeCaaHn Ba
KeCHLHI HYKTAMapHAa HHTerPan 4H3IHKJIAD FOPH3OHTAN YPHHMaaapra

¢4

| . Ke=—f

¥

'"*‘5;'
Wk
p)

&

g i
(&Uv)\(\ 4 //,!
Q.-
‘bef
%
8- unama

7- un3ama

sra Gynaan (7,a-umama). Llyrra §x-
waw, y=x>—1 napaGoasaHu xecajn-
raf uHTerpas uMIHKAapHUHr xap Oup
HYKTacHAa YpHHMasuur Gypuak Kosp-
puunentd 1 ra, y=x2+1 yuys sca
Teruwad Sypuak Kosddpuurestr — | ra
Tenr (7, 6, B-unama). Xap Gup uzoran-

. Ha Kecn$ YTHmpars #yHasnuaaphi

crTpeakanap 6uaad Kypcaramus, Hartu-
Hala TeKHCAHKAS BYHanHwaap Maigo-
HH XocHa Oynagd. TekucAHKAa HX-
THEPUA (X, y) HyKTaHu onadauk. Dy
HYKTajaaH Yragurad [IyHAa# srpu
YH3HK YH3aMH3IKH, 6y 4H3HK Y3HHUHT
Xxap OHp HyKTacuaa Terniusn Mafnom
AyHaauuniara sra 6¥icud. By unsuk (x,
Y} HyKTaaaH VTagural MHTETpaa uH-
3MKAH TAXMHHAH TacBApAaiin (8-uns-
Ma).

M a w k. Yuiby gupdepeduunal TeHrIaMantapHHir HETETPas YA3HKNa-
PHEY H30KJANHANAD €pAAMUAA TAXMHHAR YHIMHI!

1. ' =a, a=const;

2. y=2x—1;

3. y'=



1.4-§. GHPHHYH TAPTHBNH COANA NHEPEPEHLLHAN
TEHTMAMAJIAPHH HHTENPANRAL

Bu3 6y naparpadaa coana andrpepeAnnan TeHrnaManapHURF HKKH
TYPHHH HHTErpajnaul GHAAH IIYFYANAHaMH3.

1. %=f {(x)} KYpUARIIARrY TEHrAAMAHH HHTErpaaaam. § (¥} GyHKUHA
6upop [ wutepBanna ysaykcus 6yncun. By xonza ymymuii euum

x

y{x) = Sf(g)d‘é—i-c, x€l, xp€l, (C — uxtuépuit gxgrapmac]
%
KypuHUmaa &aunagy. Yupan y'=f(x). C uuwur C=0 Kufimatu
TEHIaMAHHHT ¢ (Xy) =0 waptan, C=yo KHiiMaTH 3ca ¢ (Xo) = Yo lWWAPTHU
KaHOATNaHTHPYBUH €UHMHTA MOC KeJNaaw.
Bepuaran nnddepedunan Teur-
NaMa yuyH

[={(x, y) :x€l, — oo <Ty=<T+ o)

(9-unamara Kapaur), ywia [=
==lir) < x < ra).

Snpu I coxaduur WXTHEPHE {Xq,
Yo) HYKTacHhh odafiank.  Yura
C=yy Tyrpu kenaaw. Bynaan T
COXARHHT HXTHEPHA HYKTacngan Oe-
prnrad audgdepenilHal TEHTAAMA-
HHAHC (aKaT GHTTa HHTETPaN YHIUFH
yTHn Keau6 4uKanh.

Maw k. ¥udy.

dy P N dy . 1
1. —_—= M , T——— : ,  ——
o 32, xeR; 2 b xER; 3 PP

nu¢¢epeﬂuua.ﬂ TCHENAMAJAPHA HHTETPAANANr BA HHTerpad YHIHKAAPHHH YHAHHAL,

XER

2. %23(9) KYPHHMILAATH TEHTNAMAHK WHTErpaanam. by Tenraama-

122 g{y) PyHKIHA [, HHTEPBaAAA YIAYKCH3 BAa HOATA alNaHMaiou AelnuK.
Arap Gepuaran TeHrnaMa YpHHF2

TEHI/aMaHH Kypcak, 6y xoana F(y) =E(}ﬁ- dyHKXUHA XaM [, nATepBan-

na ysnykcus 6Ynann. Llyngall 3Kan, oXMpru TeHrnaMa yuyH aBBajru
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NYHKTAGPH MYAOXa3aiapHH OPUTHLE MyMKuH. Dotukaya aidtrasaa,
TECHUWIH TEHMVIAMAHHHE YMYMHA eunMu

¥
xly) == S ) )d§+C y€l,, yo€l, (C — uxruépuir yarapmac)

#y

K¥punninaa éannaiu.

Fenatua. [Okopuda k¥puaran coala nlhhepesutan rekcnananapaa f(x} ga giy)
GYHKUAAAAP TerHiNE HHTEPBAAAR Y3AYKCHd Xamia g(y) Hoara afdaanmaban  aeh
Kapasann. Arap f(x} ¢yuruns [, nurepsanga OuTra Exkn Gup Heuta HyKTada 1-1yp Eku
2-Typ Y3IMAMmTa 3ra G¥Aaca, 6y xonza Gepuarad Auddepenunan TeHrAaMa YUYH EUHM BA
YMYMHH UM TYIYHUACHHY KHPHTHG, «HHTErpad UHAHINARs YOTHOA FAaRAPHiL MYMKHH 38K,
[Byrra ¥xmaw, gy} $yHxuna f, WHTEPBAANLD YANYKeH3 Ba OWTT4 €KKW OMP HeuTa
HYKTANApLa HATA AWTAHIEH X003 XaM eNHM TYIIYHUACH BA CHHTErPat UH3HKAAD» XaKHAA
UKD WPATHI MyMKiH 30H. Bua GyHra Tixrtaisalimus,

1.5- §. ¥3ICAPYBUUIAPH AXPAJIAIHIAH AHSPEPEHLUHAJN TEHTNAMAJIAP
Yy
{
L=Hxg @) (1.5)

KYPHHHILAArY TeRTAAMANAp Ffazapyedusapu axwparadusan duddepen-
quan renesaMmarap Aehunann. (1.5)  andpepcrunman  Tenrnamani
HHTerpaasail GHNAR WYFYAJIARAMAS, :

1.4-reopema. Acap f(x) ¢yuxuyun 1. unrepeasia, g(y) Gynryud 1,
untepearda yaayxcus 6haub, giy) +=0, y€l, 6jaca, Q={(x, yy:xely,
yEL} tiepu rhproypuakwune  uxruépuli Oepusean uuxu  (Xo, Yo)
anykracudan (1.9) Juppdepenyuan renzrananune parar urra unrezpan
qU3UFN Graou.

Mcbor. Teopemann ucboraaw vyyu (1.5) auddepenunan redraa-
MaHURT (X0, o) € Q HyKTakiaH ¥TAaAHTaH UHTErpan YH3UFH COPINTHHM Ba
YHHRT $iroHaaurHHi K¥pcatHd Kudoa. (1.5) TeHraamannir @ixg) =g
WapPTHH KaHOATAAHTHPaAHTaH y==(x} eunmn Hop neﬁ $apasz STAMH3.
¥ xonaa

d‘I‘(x)_—.__f(x)g(q;(x)) {A,QJ(X))EQ
Bynaan
dgf{x)
T =H0dx, (xex) €Q.

uyHkH g{y) =0, y €1, OXUPru TEHMAUKHUHT HKKH TOMOHUHH Xy AaH X Faya
uHTerpandaiimus;

X

[ w1 a

g(p(&))
o
EKH
wix) p (g} x
AL S e
S gy \”‘}d&‘
yixg) =y, Rl
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Arap ®{y) PpyHxuun _g_tlyT yuyH, F(x) yhkunn 3ca f(x) yayH Gupop

fGoiAadFhiy GyHKuna 6¥nca, y xonza TeHNTuk GyHAal é3unaan:

D(g(x)) —O(ye) =F(x) — F (x0). (1.6)
gy} %0, yef, ra k¥pa ©(y) dyHkuus [, wHTEpBaN1a MOHOTOH
ibyHKl.lHﬂﬂHP, UYHKH (D"{y) _.{—!_T;&U LU}/HHHP yayH {! 6} TEHTJTHKH U

w{x} ra uucGatan Gup KHAMATIH €YHIL MYMKHH:

¢ (x) =@ 74D (yo) + F(x) — F(xo}], . (1.7)

6yvHaa @' dynkuna @ ra reckapu GyRKUHALUp. JleMak, TErHUIIH equM
Gop ne6 dapas 3THACA, ¥ €IHMHHBT Aironanurk Ba (1.7} dopmyna bunan
Gapmawy uchot 3THAAAH,

3uan  (1.5) anuddepedunan TeHTIAMAHHHT @(Xo) =fp WAPTHH
KAHOaTAAHTHPAIHTaH ¢ =@ {X) evrMH GopaHTHHK neBoTnaitmnl. XaKkHka-
tan, {1.7) dopmyna 6unad nbopananrad ¢(x) GYHKUUA Xo HYKTAHHHT
Gupop arpodpuaa (1.5) andpepedHunan TenrnaMaHuHr eunMH O¥aann.
ByHuur yuyn (1.6) wn x GViinua AnddepeHunanrnaiMus:

_gd_:'(_(ll_ﬂl_ ¢ —_F
Oynnan
S .i‘{’,(f_}_
g{tp(x]) ety ¥ =1x)  Exu =[{x)glg(x}).
Paputanku, @(xy) =D~ (M (yo)|=yo. Wynnait kuand, (1.7) dyrkuus

Hanauran eupmaup. 1.1-reopema T¥sa ucbor Gyann.

Jcnatua. lOkopuaarn mynoxasanap (1.5) anddepeHunan TEeHrMAMaHHAT YMYMHA
eunmiid £3uira umKon Gepann. Arap l.]-Teopemanuur waptaapn GaxKapuaca, y xonia
(§.5) HHHI XaMMa eyuMhaph vty

L]

dr i .
{0 = Voasc (18)

I iy

dopmyna (L -— axtuépuit ¥arapmac) épmamuna upoparanand. XakHkaTad {{xg} =ygo
WapTHH KaHoaTnaHTHPraH =@ (x) eunm yuyn {1.8) nanw C=0 xkean§ uukaaw. Wynra
Vawaw xap GHp wXTHepHIl oauuran (x,, ) €Q, (X1, §1) % (xo, yo) HyKTara C HuHT akat
GHTTA KHAMATH MOC Keranm.

Mucos. Yuby

dy 144
dx | bx 27

AWPepeHIIHAA TeHrTaMd HETErPASIAHCHE,
By (1.5) k¥punuwiary audpepedunan renrnamanan uGopat. (1.8) popmynara kypa

i X
dr S dt
- +C
S (47 |4+
i

o

Q={{x, y):— % <Cx< 00, — o0 <y 4 oo}

EKH

arctgy — arctgyy = arctgy — arclgxg + C.
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byuaan
y==tg(arctgx+ arcigyo — arcigxro 4 C}.

HxThépuii (x, y) €Q Hykrajdad $TYBUH HHTErpaa YHIHK YUYH
y=tg(arctgy+C)

Ae6 E3HEL MYMKHH.
M a w x. Yw6y AnddepeHunan TeHrNamManap HHTErpatNaHCHK:

dy a1 , dy e ‘
1. 'a?——y_l, y>1, . —'—dx = XCOSX, y>0,
dy T dy
L = — N M , = , 0.
2 = (a+2) Vi—¢, iyl <1 5. = Feoss, g

d , .
3. ?g—_té’ sinx, (x, y) €RT,

1,6-§. BHP XHHCNH BA YHFA KEJATHPHIADHTAH DH®PEPEHHHAJ
TEHTAAMANAP

I. BHp XHHCAH TeHrJaManap.

l.6-Trabpug. Yuby
dy ]
dx_h(x) (1.9)

kipuntuda éauraduean Tenzaana bup runcau Outhgepenyuan Tenzaama
Bediuaadu.

(1.9} TeHrnaMana h (%) dyuxkuns daxar % HHCOATHHHT PYHKLUHA-
cu  67AuS, y HOHAYA TapTHOAN GHD KHHCIH d)yHKuHHﬂnp".

h(u) GyHKOMA a<Tu<<bh WHTEpBAJNA AHWKIAHTaH JeHAHK.
(@u<Th, a<<u<h, aslu< b nateprasnap yuyH xaMm MyJnoxazanap

wysra yxwaw 6yaagn. ) x>0 6{aranaa h (%) dyHKunsa ax <<y < bx

TEHTCH3/IMKAap Ouian  aHHKAaHraH coxana, x<<(0 6ynraspa 3ca
bx < y<ax TEHFCU3AKHKNAD OMAaH aHUKAaAHTaK coxala OGepuarad
6yaaau. Hxku xonpa xaMm Oy coxann I' geiimus.

1.5- Teopema. Azap h(u) dyuxyua a<<u<<b unrepsarda ysayxcus
Ogaub, wy unrepeainune Dapwa nysTasapuda h{u) s=u 6yaca, xap 6up
(%0, yor €T nyxradan (1.9) Sughpepenyuan renzramanune garar burra
unTE2PAR HU3UFU YTAdU.

Hc6or. y=ux necax, (1.9) reHriaama

xu' +u=h(u)
KYpHHHwWwAa €3unagn. ¥YHaad ywby

du _ hiu)—u

dr x

ysrapyBunaapi axpanainran auddepeHunan TeHrjtaMara Kejamus.

) Y Arap ywGSy M(&E, &n) =&"M(E, 1), m¢R, RER mywocaGar Gapua (£n) Aap yuyu
ypuanu Gyaca, M(§. n)  DyaRuMs m-raprubau 6up swuncan pynkyus  deliuradu.
m=0 6farangza M{En) =M(l,%)=M'(%) Ae6 &3n MyMKHH. Bup muacan byHkun-

anrap rawpuguaw J1. Ilaep xupurran,
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5-§ aarn Oeargsawiapra Kypa 4§
=1, gly=hw)—u sa r
#(u) 50, a<<u<<h. Hemak, T co-
XAHHHT HXTHEPHA Geprarad (xo, Yo)
IlyKTacHaaH OHTTa HHTErpan YH3HK
yragn (10-uusma}. ¥Ymymuit eunm vl
sca (1.8) gopMynara kypa Tonunra- Y
AW, HoaHKK uHTerpan KYpHHHIIHAA- 0

rH ywoy
Jo= S o
£ Y A{W)—u 10- un3ma

MyHocalaTzaH ymymuii equm dbopMyaacH

inlx{ =®(u) +C éku Injx| =(D(—i’—) +C

34,

1

keaud unkanu. By epaa ®{u) PynKuKA PYHKUHAHUHT Gupop

_r
hlu)—u
GouriaHrrun. Arap h(%—) _=_% 6ynca, hA{uy=u sa g{u)=0 O6¥napu.

Arap hlu) =u, u=u,, . .., u, Gyica, S—Hg’%—_—g HHTErpaNHuKr
“

u—us(s=1, 2, ..., n) da AKHHAWYBUN KK Y3OKNaWYBYH 6 JAuIIHTA

Kapab u=u, (m;nu y=uyx, s=1,2, ..., n} UM3HKAAPHHHT Xap Gup

HYKTaCcHAAaH 4eKCH3 Kynm €Ku 6uTTa Hmerpa.n yusuK, ¥raau (11, a,
G-un3ama). ByHaa xap 6up y=ux{s==1, 2, ..., n) uusuk (1.9) angde-
peHIthaA TEHTJTAMAHUHT HHTerpad YH3IHFH 3xaumm XHCOOBra oNuLL JO3HM.

M aw k. Jdudpepertnar TeHrnaManapHi UHTErpalAaHr Ba HHTErpad YHIHKAAPHHH
YHIHHT,

dy _ 4, dy _ . _* i~ 9.
"Ex—_x' 3. V+( ) 5. sm +
dy _ 4, 4y _ A Y _ o2 L H.
2'?_#.:' 4'dx_V! (x)’ 6. dx —cosx-}-x,
2. Bllp WHHCAH TEHTAZMAra KCATHPHARAHIAN TEHFJamanaap.
A. Ywby
ax+by+e
1.10
f(a2x-1-b2y+cg) { )

anpPepeninan Tenraamana f(u) Pynkuns Gupop a<<u<<b nureppansa
yaaykcus Gyacun. Y xoama (1.10) Tesrnamaumw y3rapyBudnapu
a)cpanajnran Anddepenia TEHLAAMara KeJTHPHW MYMKHH 6yaran
XQUIAPHH YPraHaMHa.

I ¢y=¢y=0 6yarau xon.
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dy ayx+by
i A L udeperunan Tedraamara Iramus.  Ara
dx (a2x+b2y A bpepern P

A=aby—azb, %0 6¥nca, 6y Tenrnama (1.9} KYPHHULLIA KENAAH, YYHKH
5L
U (ehara WY
dx ‘32+b2'i_ x

L4 [y

1[- unama

b
Arap A=0 6yaca A =tk éku
a b

ay=azk, bi==bk nefimMns. Bynna
%xy—zf(k) ra kenamus. by nndde-

peHUHan  TEHrJAMaHHHT  YMYMHH
eunmH y=f(R)x + C 6¥an6, 6ypuak
Koaddpuumentu f{k) ra Tenr 6faran
TYFPH uH3HKJaAp oHdacuaaH ubopar

(12-unama).
2 Il 34+c35£0, aban ¢, Ba ¢
T HuIMa JappaH KaMuaa OuTTacH HOMAaH

thapkan 6varan xoa.
Arap A=0 6Vyaca, y Xxoaaa a=ak, by ==bsk ra kypa:
dy (ﬂazx"r‘bzy}'l'cl )
dr '\ atby+Ce /7
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Yoy
z=asx by (1.11)
AAMAWTHPHIIHK 6AXKAPAMU3, YHAA 2 — AHTH HOMabAyM QyHKuuA.

(1.Ll) aan %=a?+b27‘:—ﬁ—. Kypurnaérran xonaa bpy=0 wapt 1.4-§ na

KYpuiras xoara oAHG xenaau. JHam by s=0 6YacuH.
dy _ 1 dz o

- HH OXHpry Zn(pepeHLnan TeHIAaMara KyHCak,
dx bs dx 62 P A ¢'¢ pen Y

1 k¢

by EF b By (2—1—02 ) -
dz kz+c

E’--% J(?;T)

AxddepeHunnan TeHrAaMara Keaamua.
As=0 6¥acun. Ymdy

K

X= +x 1

{ S¥ (1.12)
y=n+

AAMaAITHPHUWIHH Gaﬂ(apaMH:i‘

dy _ dn
dx ~ dE’

dn a|5+b|‘1+ﬂ1xu+b|yo+f| (1.13)

4t '\ @i+ byt o+ gt 6 )

(1.12) anmawThphusa xo Ba yo cuaTHaA
) {alx+bfy+cl =0,
apx +byy -+ ¢, =0

CHCTEMAHWRT e4HMHMH oviaMu3. By cucrema sroHa evumra sra, YYHKH
A==0. Wynaah Kuanb, {1.13} Syunall KYpuHMIUra KenajH:

'—f E 4
ag§+bgﬂ

By rtenrnama Az20 Oyarak Xoa yuya sMaskyp naparpagHHEC
I kKucMHAA Kypuaras.

Xynoca kuauf afirranaa, (1.10) kypunwminpars audpdepedunan
TeHFr1aMa A HuHF KuiiMaTura Kapa6, macanan, A=0 6¥Varanaa é (1.11),
ékn (1.12) aamawTnpuw épaaMuia Y3rapyBUHAAPH AXKPAJNAAHFAH
Authdepenunan Tedramara odn0 KeaHHagH.

b. Burra cyubuli ycyara rixranamus. (1.1} anddepenunan
TeHrnaMana

y=2z" (1.14)
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AAMAUITHPHLY ﬁamapamua Oy epna Z — AHTH HOMabayM dyHKUHA, m —
6HpOp XaKHKHH COH:

dy _ _dz —-1y dz
H?»-—mzm ——"‘dx, (mz”' ) dx"“—f(x,zm)’
ByHaaH
dz — 1—=m .
e mz flx,2%)=g(x,2). {1.15)

Arap m HHHr SUpOP KRitMaTHAS ¢ (X, 2} PYHKURA GHP XKUHCAH BYaca,
y xonaa (1.14) aamawThpuwi mavHora sra Gyaaau.
Mucoa.
2 i
T = NP g 1 220, g0 1S 2

Erdpeperunan TearnaMa HuTerpanaavcid. By Tewrnamauy WATerpaniawn yuyH assad
{1.14) anmawruprwHn Gaxapamus. Coala XucobSaaunap

2 m—| dz ] 4 L
5. 2" == — g
3 x-Z'mz WVx —=z +22

dz 3 VA g

dx = 2m P il

6yanwunn kypcaraak. By andipepenunan Tewrzama Sup KHHCAK GYIHWK YUYH m=
3
3 . £} i3 z
=5 ofanwn papwan. Ulykzai Kuaub, y=2z°. Bynpan y= \ 2 =22, g?=|2"]. Be-
pHaraH zuddeperunar TeRTAAMA KyHHLArHYa E3HManH;

dz VA F 4
de ¥ '

Z==ux AJIMAWTHPHL HaTHXKacHda
wdu dx

Vi—d®

4 -
AnddepeHuHan TenrraMara ketamus. YHH wHrerpannab., aBpad 4= nau, cyHrpa
X

2
ER "
z=y" pan ¢oipanancak, AudheperHAT TEHTRAMAHHHT YMYMHA €uMBRHH

arc sin =inCe®

T

KYpHHHWIAZ &3ull MYMKHH 6¥aaan  (xucobaawaraphn T¥na Gamapuul KHTOOXOHra
TONAPRAAAN} .

1.7-§. YH3IHKIH AHPPEPEHLURHAJ TEHTJNAMAJNAP
1.7-Tabpu. Yuby
dy __
2o —alixly+b(x) (1.16)

Kijpunuwidasu Tenzaama Oupuwyu rapruban qusukau Cudpepenyuan
TeH2aaMa deduradu.
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(1.16) renrnamana a(x) Ba b(x) dyHkunanap 6upop [ uarepnpanna
AHHKJAAHTAH Ba y3aykcus 6yacui. Jemak, " coxa Teknenukaa g uxtuépui
6Ynranaa x ra Kyhuaras x €l wapr 6nnan annkaanaan, sein I'=|(xy):
x€l, —oo <Cy<I -+ oo}l By T¥nnaM uHTepBAAHUHF KaBLall GyauliMra
Kapal TacMa (KEHIVIHK), RPHM TEKUCAHK Ba TeKRCAHKAaH nbopat GYAnILA
MYMKHH.

l1.6-reopema. Arap alx) sa b(x) ynxyuasrap | unrepsaada
arukAaH2an 8a yaaykcus 6jaca, y xoada 1 coxanune uxruépud oaurean
{Xo, Yo), xo€l nykracudan {1.16) rencaamanune | unrepsarda

QHUKAGH2AN GUTTO uNTe2paa wusury fradu sa y -

y= (yu+ Se‘”“’b(t)dr)e‘”‘, Alx)= Sa(t)dr (1.17)

5 *g

popmyaa Guran ugodaranau.

HcbGor. ABBano (xg, o) HYKTANAH ¥TAaAMIaH HHTErpaJ YH3HKHMHT
MABKYANHIHHH  TeKWHpadanK. Xakkkarad, (1.16) anddepenunan
renraamana f{x, y)=a(x)y+b(x} 6ynu6, 6y dynkuuna ' coxana

AHMKAAHTAH Ba Y3AYKCH3. YHAaH TalwKapH i?f%"i")—=a(.vc) xocuJaa [ nH-

TepBanfa yanykcus. [demak, Kowwu teopemacura kypa ' coxanuur
HXTHEpUA OAUHTAH (Xo, fo) HYKTACHNAH ¥YTaAUraH HRTErPan 4H3HK
MaBXYA Ba ArOHAAWp. JHAM ¥Ula HHATErpat 4YH3HKHH HPOAATOBYH
dynxuuaun uanalimus. (117} dyukuna um3namrad (QyHKUHA 3KaHMHH
uchor sramus. By ¢yHKUHA yuyHn y(xe) =y¢ 9KaHH pPaBIIAH. YHHHT
XOCHRACHHH XHCOOMARNHK:

dy T

7d?;.e_"""f)(.:\f)e’"“" + (yo—f— Se“’”"b(t) dr)a(x)e“’” =b(x)t+aix)y

R

Wynaai kuand, (1.17) GyHxuHz yuyyH eunM xakuaaru l.4-rabpHd-
HUHT  wapraapd -ypuHanaup. (1.17) dopMyraga MwTUpPOK 3Tras
dynkunnaap [ unrepsania AHHKNAHTAHAKWMUHHE Kaha Kwiamus. Hemax,
(1.17) dynxuusn / wHTepsania aHHKNAHTaH Ba AaBOMCH3 e4HM Gyaanu.
By un3nkan anddepeHunan TeHTAaMaNapHHHT MYXHM XOCCACHAHP.
Teopema ucGor 6yAaH.

1.7-teopema. (1.16) dugghepenyuan renzramanune ymymull edumi

y:—_(C—i- Se“‘“”b(t)dr)e““. (C — nxtuépuit yarapmac) (1.17%)
Xy

Popmyra buran ugodaranadu.

He6ot. Paswankn, {1.17°) ¢ynxuus {1.16) TenrnaManuHr eduMu-
aup. duan (1.17°) ¢dopmysa xamma eduMAApHH ¥3 HUHTA OMHILHHH
kypcaramus. y=up{x) ¢yskuna (1.16) nnpdepeHunan reHrTaMaHHHr
Gupop [, udTepBanna aHuKnaHran eudMu O¥aub, Eo=@(t0), twEl.,
6yacun. KOkopuaarn Mynoxasanapzan (1.6-reopemara xapawr) [,/
aKaHK Keaud ynkaay. (.17} dopmyiasan C He Tanaaw ycynd GuTay mwy
H=0(X) eYUMHH XOCHA KWIHI MYMKHHJHTHHH HCOOTAaAMH3. ¥YHHHF yuyH
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(c+ Se-'“”bn)dr)e"“'ﬂ’=go

%0

Tenraama C ra aucGaTan OuTTa eudmra sra 6¥auwn 3apyp. Kypuuub
TYPHOAHKH:
o
C=te Se“"’b(t)dt.
*
OHan y=@({x)} eunM yuyH

@(x) = (gne""“°’ Se"“"’b(t)dr-{- Se_’”"b(r}dt),e"“’

*o *p

(ropMynara sra 6yaamus. Teopema uchor Gyaan.

IOkopuaa wucGotaanran {1.17) ¢opMysdHH HKKHHYR ycya Ouaan
ucGornainnk. Arap (1.16) andpdepennnan Tenrnamana b{x) =0 6yaca,
y Xouja

dy

So=alx)y
TeHraama (1.16) ra Moc Gup wuncau Jupdepenyuas Tenzaama
deliuaadu; b{x)==0 6ysranga (1.16) reHrnama Oupumwu raprubau
qusnkau Gup suncauw Gfamazan Quipdepenyuas Teneaama deduradu.
(1.18) TedraaMaHnur OuWp KHHcAH ael jopuTRaMmu  (1.18) aa
b({x) =0 o6yamun Guaan Gorranray O6Vaub, (1.9) Oup XuucaH
AugepeHnan TeHIamMara anoKacH Hyk.

(1.18) angdeperunan TteHrnama Y3IrapyBudaapi ampanasurad
TEHFTaMaaHp (5-§ ra wapadr). YHUHF yMYMMIE e4uMH,

y=Ce'"  (C-— uxtuépui ysrapmac) (1.19)
KYpHHULIAA é3unagun. Juan (1.16) TeHrnamawwHI yMYMMH eUHMHHH
y=1p{x)e'™ (1.20)

KYPHHHILAA M3naiiMu3. P(x} Oy epaa [ suTepBania anukAaHraw
H3TaHaguTaH (yHKUHS. TaBCHA 3THAraH YCYAHH facapmacki 8a-
puaguasaul yeyau ael wpurwnaan. Papasra kypa, {(1.20) dynkuua
(1.16) auddepenuman TeHrnaMaHH ARHHATrA AHTAHTHPHLIA JO3HM:

P () Fpix)ax) ' =a(x)pix) e 4 b(x)
EKH
P (x}e =b(x).
Byuran

PYix)=C+4 S e M p(1)dr (C — nxTuépuil yarapmac).

&n

P{x} Qynkuna yuyn ronwarad ndoganu (1.20} ra xydcak (1.17) dop-
Myna Kenaub dukann.
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Mucoa | g +ytgr=secx, I'=|(x, y):—-»—g- 4x<~;—, — oo Ly F ool Ang-

PepeHuran TenrdaMa HHTerpann aHcHl.

By tenrnamana a{z}) = —tgs, b(x) =secx. YHuHr ymyMnfi eunmn (1.17°) ra k¥pa
y=(C+ Se"g"d’secxdx)e"““‘“ = (C+ S dz )cosx=Ccosx+5inx.
cos“x
Hemak, y=Ceosx 4 sinx.
2. Yoy
dy t

n n

= N={i{L.y): ——= - — o0 <X oo

dx = —xigy ey’ fley) AT <y A o0)
AHpdepeHHan TEARTaMa HHTerpatnadcHi. By Tewrnamaza gy — woMmabaym (yHkund
0YAuG, x SpRAM Y3rapysuuanp. K¥pHunG Typubanxn, Hepunran TedHruaMma UHIHKIH FMac.
Arap x Ba y hapHHRF POANapHKka anmaiuThpeaK, -mucondarn angdepePinan Tenraamara
KeASMH3.

1.8-§ GEPHYJIIH BA PHKKATH TEHFNAMANAPH

. Bepyann venraamacu.
t.8-Tavpud. Ywoy

d o
T=a(x)y+bix)y | (1.21)
reneaama Bepryaau reneaamacy detiunadu. by tenrnamana a(x) Ba b(x)
Jnap Gupop [ uHTepBanta AHAKAAHTaH PYHKUHAAAP, & — GHPOD XaKUKH i
coH (x€R). Papwanxu, arap a=0 6yaca, (1.16) awppepenunan
TeHraamara sra G6ynamus, arap =1 6Vaca. -

L=la(x) +b(x)ly

TeHramara keramu3. by sca ysrapyBunaapn axpanaaurau anddepes-
unan renrnamannp. demax, bepuyaau tenrnamMacn o =0, e == | 6yaranaa
6n3ra Manaym zuddepeHunan TeHrnamanapra alnanaiav. 3uay o 70,
as=1 neb dapas s3TramMus.

1.8-teopema. Azap a(x), b(x} pynxyunsap [ unrepsasda anukranzan
8a ysaykcus Ofaub, a>1 6frca, y xorda [=[(xy):x€l,
— oo <y <7 + oo} coxanunz uxtTuépud oaunaan (xo, Yo) RYKTACUIAN
(1.21) renesomanune | unTepsasda aRUKAGH2AK BUTTA UHTE2PAA YUBUFU
gradu.

Medor. (1.21) Ttewrnamana flx, y)=a(x)y+b(x)y* nra
Hfx )
dy
yanykens. Nemax, Kowwy reopemacura kypa, I' coxanmMmr nxruéphni
{xo. yo) uyxracuian (1.20) nuddepenunan Tenrnamanuur OHTTa
HHTErpan UH3HFK YTalH. o

Arap yo=06ynca, o > I 6yaranna bepuyann TenriaMacHHuHr eUHMHU
y=0, x€l 6yrann. by xycycuii eunmanp. Ammo a<| Ofarasaa

af : ;
By ¢yuxuna y=0 aa yswanwra sra Ba {xo, 0) HyKTana €4YUMHUHT

=a{x) f+ablx)y*'. a>1 6yarann yuyn 6y dpyukuna I aa

AroHannrn Gyswauwd MymMkud. Arap O<Co <<l 6Vuca, y==0, x¢l
$yHKHHA Maxcyc eunm GVnaau, sbHu i =0 HUHT Xap GUp HYKTACH OPKAJH
KaMuaa GutrTa (KypanaétraH Xoajaa OGHPA3H OPTHK) HHTETpan UH3HK
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yraan. Bywn kypcaThw yuyh assan (1.21) v n5=0; 1 na kBaapatTypa-
aapaa HuTerpasnafimns. y+0 nefnuk. MnfdepeHunan TeRrMaManunr
fapya xaanapuHu y* ra G6yanb

y =z (1.22)

anMalTHPHIWHHE GaxapaMius:

(1 —a)y~o = 22,
y““—g-=a(x)y““+b(x).
_j;f,=(1_a)a(x)z+(1--a}b(x). (1.23)

By (1.23} tenrmaMa 2z ra nucGaran OMpuHUM TapTHOJSIH YH3HKJIH
AnppepeHnan TEHrAaMa. YHUHT YMYMHIl eUHMH

2= (C+ Se—‘[l—a}a{xldx“_a)b(x)dx) eﬁ{l—ala{x]dxtcA{x)_i_B(x)
Kypunniuaa €annaau. by epaa A(x), B(x) nap / wureppanna yanykcus
¢yukauanap. (1.21) anddepenunan TeHrN1aMaHHHE YMYMRHA edHMH:
L
y=(CA(x) +B(x)) ™",

Arap x==xo, y==yo=0 Ba O<Ca << | 6ysca, 6y PpopMyaa éparamuia
ywby '

: 1
y=I(C Alxy) +B(x)) '™ =0. »
TeHr.ﬂama}laH € HuMHr AroHa KHIIMaATHHKH TONa oOJaMHu3, H'bH“
_ B{xo}
A(xo}

+ B{x) )m“it) HHTETPaJl UH3INK YTandH.

C= . Mynnafi kuans, (xq, 0) HyK‘ranaHy=(— Bixo) A(x)'—l—

A (an

Papwaukn, O0<Za <71 6Yaranaa (1.21) tearnama y=0, x€/ eunmra
xam sra. By eunm xam (xo, 0} HyKTapan ¥Tamurad vHTErpan YH3HKHH
Hdoganaitan. Hemak, 1} DBepiuyaaa tearnamacu KpazpaTtypaaapla
HHTerpanianaan; 2) Bepuyann renranamacu 0<Ca<< | Gyaranga y==0,
X €1 Maxcyc eunmra sra.

2. PUKKaTH TeHraamacH.
1.9-Tavpnd. Vuby :
P :
Y a8 +b(x)y+e(x) - (1.25)

Tenzaama Puxkary rtenesamacu Oetiuradu. Bynna a(x), bfx), c(x)
¢ynkunsaap Gupop / MHTepBaAjxa AHHKAAHTAH Ba Y3JyKCH3 OVaud,
F={{x,y); x€l, — 0o <y < + oo). PaBianky, arap (1.25) za a(x) =0,
x€l Gynca, uusuknu Tentnamara, c(x)==0, x¢! Gynca, Bepuysan
TeHraaMmacura sra Oynamus. llykunr yuyH KeilHerk Mynoxasahapaa
f murepBanga a{x) =0, c(x} =0 ne6 Ppapas sTunaiu.
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(1.25) nuddpepenusan TeHrnamanuar Yur Ttomown [ coxaaa
ANHKAGHraH Ba yaaykcus 63au6, y 6Viinda yanaykcus auggeperunania-

HyBUM (UYHKH E“%’—!{L=20(x)y+b(x)). Hemak, I' coxana Kouwn

TCOPEMACHHMHT WAPTAAPH YpHHAH. [T COXAHHHT MUXTHEPHH  ONHHraH
(x0, Yo) HyKTacuaaH PHKKATH TEHraaMacHHAHHT OGHTTA HHTerpas YH3HFH
yTamaM.

ilynn Kaiig KHaIaMH3KH, yMyMmMaH afitradfa, Pukxati Tewraamacu
KBaApaTypanapiaa uaterpaananmaiian. Kyiinga Surra xycycuit xoasH
KeNTHPaMH3.

1.9-reopema. Azap Puxkkaru TeneAamacununz burra®xycycull equmu
smavaym bfaca, Oy renzrama xsadparypasapfa unTezpasiaradu.

HebGort y=g(x), x€f dynxuna (1.25) TeHrnaMaHHuT GUpop XycycHil
eyumu G¥acul. y=g(x} 4+ 2 aaMalwTHpuin Gaxapamus:

dy_dew) | de
T odr +dx

dr
dq;f') +:‘§i—=a(x)fwx> + 2P +b () |@(x) +2]4-¢(x).
bynnan, d“:iix) =qa(x}o(x) P+ b(x)@(x) +c(x), x€/ 3xannkn xucobra

oncak, yiby
Z=[2a(x)9(x) +b(x)lz+a(x)Z

Bepuyaan rtenrnamacu xennt uukaau. By tewrnama sca ksagpartypa-
snapaa umurerpadnanaiu. 1.9-reopema uctor 6yasn.

Mucoanap k¥piwaa Gaban XoAnapAa PHKKATH TEHCNAMAcH YYyH XYCYCHI equMtM
Gnpop KYPHHHWIAA HAnAll Ba YHH TOMHW MYMKHH O%aazn. Ywdy

Y P4 2yt (5
dx

TeHrAaMa PHkKaTh Tenrmamacy CYAHG, YHUHT XYCyCHE edRMHRN @(x) =ax - b kJpHARW A2
Hanaw Maxcaara mysodHranp. bynaan

iq;%)— =a, g~ ——(a.r+b)2+2x(ax+b) + (5—.(2} B2 g=1, b=42
Keaut unkanH. Tekwnpuur kypeataguki, ¢{x) =x 42 xam, p(x) =x -2 xam xvcycHi eunm
Gynanu. Arap @fx) =x-2 sn oncak, Terntiad Bepryaay TeHraamacH

—‘{g-— = —4zr— 22
dx
kfpuHnwna 6¥aany {(y=q{x) +z=x+24 7 anmawrupur GamapHaran).
3Han z=-— pecak, % =4y | Tenrsamara kenamus. By ¥arapypunnapH ampana-
“

AKran gupdeperunan TenrnaMainp. Yuur yMymual eunMH du-- | =Ce" kfpunnuina

6)“-'Jm6,u=~z— B2 r=y—{x+2) aamawvhpumsap &paamnga Cepudrap Phxxary

TEHrAAMACKHHEN" YMYMHI edRMHUHH E3amua:
y=x+2+

Cet —1’

L]] -
Bns wxophaa Pukkaty renraamacuun tiaa FpraumMasuk. Yuuuar Typan xoccanaph
KBKHAA, HKKHTA €KH y4UTa XyCyCH edanMW Mabaym OYAraniard KBagpaTypatap Xakuja
Tynapok Mavaymorir B. B. Crenanoewnnr kntoSuzan [3) FKuin Mymkmm.
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1.9-§ TVJIHK AHOGSEPERLIHANIH TEHFAAMAJNAP

Xap 6up (L1} wypuuumiaars TeHrJamMauH CHMBOJHK PaBHWIRA
dy—f(x, y)dx=0 kyprHuwga é3nuhis Keamuub osamMui. Bu3s xartro
GyHAAH YMYyMHHPOK :

Mx, y)dx~+N{x, y)dy=0 (1.26):

TeHraaMaHn KypaMu3. YHu Oupuuyd Taprufad xocwnara HuclaTaH
euuArad Oudbepenyuan Tenzaasmanunez Jugdepenyuar waxau ped:
ioputhunaan. (1.26) ga Mix, y) Ba N(x, y) ¢yuxkunanap I' coxaaa
4HHKAAHTaH Ba Y3JYKCH3.

1.10¢-tavpud. Azap (1.26) rewesamanune wan Tomonu Gupop
Ux, gy, Ulx, y) €C'(I') pynkyquanune tijrux Jupppepenyuarudan
ubopar 6daca, y xoada (1.26) riauk dupdepenyuarsu Teweiame
deduaadu.

Arap (1.26) Tenrnama Tyank andgepennnasian 6¥aca, y xonaa

. dy _ _ My
(1.26) TeHrnamauuHr (aHWKPOFH, — -== —-r o e Nix, y) %0,
(x, y) € rernamanunr) xap 6up y=@(x) euumy yuyH Ulx, pix)) =
=cons! afinuaT ypuHan. AkcHHua, GHpOP HHTEPBANLA AHHKNAHT A Ba
Uix, gy =C (1.27)

TeHrJaManad olwkopMac GyHKUMA cHaTtHaa aHuKfJaHaaMran xap 6up
y=o(x) Ppyuruus (1.26) TeHraamauuHr edumu Gyaaan. XakHKatad,

g=@(x) (1.26) TeHrnamaHuHr { HHTEPBaJ/La AHHKJIAHTAH e4UMY OYACHH.
bynaa kyduaarura sramua:

Mix, (x)) +N{x, 9(x) ) (x) =0 éxn Tf;U(x. ¢(x)) =0, x€l.

Byngan U{x, @(x})=const skann xeiul uHKamH. IHan y=¢(x)
dyukuma U(x, y)=C venrnamanunr eunmu Gyicue, soHn U (x, @(x)) =
={C. Byun x G¥iinua auddepenunannal, Tonamns:
M{x, o(£)) +N{x, ¢(x)) e (x)=0.

Byhaas y=w(x) dydkuna (1.26} HuHF eudMMH 3KaHn KeIHG 4HKALM.
IOkopunparn (1.26) Tenrnamanuur uan tomons U(x, y) DYHKUMARHET
TYAHK  aHdpeperunaduaan  wbopat Gyaradza {1.27) myHocabar
(1.26) unur ymysmud evums (ymymud unreepanru}, U(x, y) dynkuus sca
(1.26) Hunr untezpaiy pefinnaan. AMMO Xap AOHM Xawm

dlx, y) =M(x, y)dx+N(x, y)dy {1.28}

MyHocafaT YpHHAK Giaapepmaiiin,
1.10- veopema. Azap Gup Gorsamau™ U coxada Mx, y), Nix, y)
Pynryuasap anuksanzan O6gaub, wy coxada M(x, y), Nix, yj,

'))M . ':N-- Pynkyunrap yarykcusz yamoa wy T oa M+ N? 0 6gaca,
i ix

* Arap T coxafa Xamma HYKTanapd Ounad Koinawrad, ¥3apo KecHwMadinnrae
HXTHCPAS SHUK CHHUK SH3UKHHHT Gapua HYKH HyKTanaph Xam wry I' coxara rermwau G¥nca,
I’ coxa Gup 6orsasmau nchunaak. Bup Gornaman coxa anGatra Gornakras coxa Gfaanm,
aMMO Xap OMp GOFA4Hran cOXa XaMm 6Hp Gormamin Gfnasepmaion.
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g xoada (1.26) Oudnpepenyuar tenzsama tgaux Juppepenyuarru
fauutt Yuyn
aM __ aN
atruAar punau Ofjauwy 3apyp xam erapm."
Hebor. 3apypaurn. (1.26) tenrnama Tyauk muddepenunaintn
6yacun. ¥ xonpa I' coxana aumknanran G6upop U (x, y) ¢yHKuHa YUYH
{1.28) myHocabar ypunan 6¥nann. lllyaunr yuyu:

atiix, ) alix, )
ax _M(x' y)’ 6y -'N(x’ y) -
TeopemanuHr waprura Kjypa "
PU(x, y) __ IM(x, g) PUx, y) _ aN{(x, 9)
ax oy oy L8x 8y

TenrankAapaaH I' coxapa (1.29) aRHEATHHAT TYFPHANTH Kenn6 unKann.

Etapavnuru. 3ugn (1.29) aiimuar T coxana TYFpH GYACHH.
(1.26) anddepeHuan TeHrAaMaHHRr TYAHK ANPPGEpeHHHANAH 3KAHHHH
ncGor stamus. M(x, y) dyukuua I’ coxaaa Gupop Ulx, y) pynkuuanan
x 6YfiHMA OAMHTAH XOCHAAra TeHT KeG KAapallHMH3 MYMKHWH, S'bHH

Mz, ) =252 yyer (1.30)

AU(x, y)
dx

TEHFAHK Xam YpHHAH GYacHH. YHHHr yuyd (1.30) uw xo Zan x raua
HHTerpanJafiMua:

Auan U(x, y) GyHKRHAHH WYHAAN TaHAaMH3KEM, N (X, ¢) =

Ulr, y) = {M(t, pditoly),  (x 9) €T, xel. (1.31)
0

By {/(x, ¥} pyuxuua yuyn (1.30) Saxapunann, Junnm (1.31) vy y 6yiinua
LugrpepeHuHANTAAMHAS

alix, y)
Py

=MD utqy),  (x pen xoel

%
(1.29) ainuatnau ¢pofiganancax:

o) — (L di+of (1) =N(x 9)—N (%, ) +¢ 9.
ay ay '

%o

Arap ¢ (y) =N(xo, y) Ae6 TaHAaHCa MaKCaaAra 3pULIAMHS. by coana
andpdepenunan rewraama 6yan6, N(xo, y¥) GyBKUnA HXTREPHA (X0, y) €T
HYKTaAa YARYKCH3 6FaranH yuyH (xo, ) HYKTaAaH ATOHE HHTET DAk UH3HK
yramnu. Macanan, ¢(yo) =0 W1apTHH KaHOATAAHTHPAAHTAH ATOHA €YHM

ely) =:§N(-‘0’ s)ds, (xo, yo) €T, (xo, y) €T

* (1.29) mapmun J1. Diinep (1707—1783) Tonran.
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¢popMyna Gunan Espaaan. Tonmaran udogasn (1.31) ra Kyiuo, Ulx, y)u
dyHKUUA yuyH

Ui, y}:ij(t. y)df-l-:EN(xo, s)ds

udoratu xocin wunamua. Teopema mcGor GYamu. TeopemaHuur
LTAPARTHTHEA KeOOTAaW GRP BAKTAA TYAHK Ax(rbepeHIMaNIl TeHIIaMa-
JAAPHKY MHTErpaAfall YCYAHHH Xam Sepand.

Erapanankuunr scboTrAa naTerpanaw acanna {xe, yo) €, {x, y) €T
BYKTAJAAPHH TYTAWTHPYBYH KXTHEPHIl IrpH uM3nK OF itniua onn6 Gopuanm.
By I' coxa 6up Gortaman GYIraniariKa MyMKHH.

Maucon Yuby (2429 dx 4 (2x+ 1) dp =0 andbepesinan TEHTIAMAHHNT TYARK
Saddepenusanad 3HAHE TEKWHPHACKH BA HHTErPAAABHCHN. N

Teurnamana M=cx*+42y, N=2¢-4y* Bynanau %‘—} =2, - ==2. lemak, reHraa-

Ma TEAHK andrpepenunanad. Suan yuu HHTErpaATaiMH3,
ai
—t"+2me==—§~+2yx+q=(y). Se=2 ¢ {y) =2+ F, ¢y} =y

Il
ax dy

oy 3%14-(31 weant wiKkaid. Tonnaran narumann Fprara wyicak {C)=0 ped),

3
Uix, p= —ﬁ +oryt f-=C

YMYMU# eTHMHN TORAMMI.

Y6y
M(x)dx+ N (y)dy=0

Anppepenusan TeHrraMa TYANK AHQDEPEHUHANTH, YYHKH -‘%LLL =

aN » .
= ?x-=0. Coana xucobnawnap épaaMuia KyiuJarsHu TONAMK3:

=M, SL=N@), U=iM©d+ow),

L=v). ¢H)=Nw.
Hupdepenunan reumamannur HHTErpaiH
U= §M(x)de+iN(y)dy
pyuxunnnan nbopar. YMymui unterpan sca

D (x) +O2{y) =

KypunHwga 6yaagu, 6y epaa Mi{x) oyHkuua M(x) HuHr Gupop
Gownarend  dyHkuudack 6¥aca, @ (y) ¢PyHKuus N(y) HHHT Gupop

HowIAHFHY ¢yﬂxuuﬁcunup
Arap (1.5) teurmamaza f(x) =M(x), g(y)=—W, N{yy==0

Inefidiaca, OKOpHAA KYpuarad TVAHK AudepeHuBadiH TeHNIaMara
weaamus. Hemax, k¥puirar auddepenitnan TenraaMara yarapysuniaph
aMpanaaural Ba TVAHK AnpepeHinannH Ae6 Kapacak XaM Gyaasepain.
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)r

I.1(-Teopema. (1.26) Jugdrepenyuan rencaamadn Mix. 4 N(x. 9;,,;
‘M‘a’;‘ Y ga ﬂ%‘_—ﬂ PyrKgusLap P={tx, y):x€5 geld P rrgf
' oM __ 4

ygpr6ypuanda ysAyKcH3 65au6, Ni{x, p++0, {x. yyeP ea 7!75"550}

(x. y) EP 64aca, y soada P TUnAGKRRNE XGp Gup Oepuncan X0,
wnyxracudan (1.26) Temcaananune pakar GUTTQ UNTECPAA SioUTU gmaﬁ:- “,ﬂ"
HUc 6 or. Teopemannur maprura Kypa nudepenunal ;‘:ﬂrmua : =
qail TOMOHH TYAUK Andubepentnananp, avin M{x, y=", N(x, ¥ .
£

- 3“? N(x, y) =0, (x, y)€P T2 KPP (1.26) nmbtbel’_

WA TeHI1aMaHK
M(x, y) +N(x, yyy'=0
KYpHHHIHAS E3MIL MYMKHH. YHAaH
duix. y) __
dx —0 "I.'I.H

xocua 6ynaxn (% XOCH/AA U{X, i) JaH ORHHTaH TYAUK XOCHAA). 7
ylxy, x€fc dynxuna (1.26) TeHrnamansir ednMK Gyniud YUyH "32)

u(r, y() =€, x€ls Yo p
6yauwn 3apyp Ba eTapau. Papasra Kypa ';-:-=N(_x._ y) #0, (x, 97"““_

Lty caGaban, (1.32) uu y(x) ra Hucbaran Gup KUAMATAK €unll myM 8""‘;
C MHRT 1 (xo.40) = C MyHocabat GHNaH aHUKAaHFaH xiimarh (1.26) “gEH
AAMABHHT (Xo, Yo} HYKTaZaH YTagWraH Aroma nHTEFpat 4H3
fearunafian Ba y

u(x, y)=uixo, ) 3ca

¢popMyaa épaaMuia uponananans. u(x, y) GyrkupsAHH H3A2l yeys
aBBanri Teopemaga GepHAran.

1.10-§. HHTETPAJIZIOBYH KYTARTYBYH uyn

. T coxana auuknanran Gupopra xam U(x, y) ®yukuis pama
(1.28) TeHraHK Ypunan 6yamacin, abun (1.26) anddepernHan TeH
TyuK AndppepeHnHannn GyaMacHH. : 1pop
1.1l-ta®pud. Aeap I coyada 6epunzan M(x, 4), N(x, ) 88
n(x, y) =0 dyrkyussap yeyn ywby : { 3-33)
b(x, PM(x, gyde+pix N (x, y)dy=0 praual
rencaamna Tijnuk Oupdepenyuaaru 6jaca, (1.26) dugppep?” (%+ Y)
TeH2AAMQ THAuK Ougpepenyuarsuza KeATUPpUAQOUZaH_TERZATNA,
PUHKUUR ICQ YHUNE UNTE2PAAAOSHU KijnalTyauucy Jetiuaadu. , 4 ) B;
ByHAaH KeflHH IOPHTHAALHT Al My/10Xasanap KypcaTalhkh, M (’{éy'"lf“ﬁ
N(x, y) ¢ynkunanap T coxana audpepeHIHaNIAHYBIH Al
HUTErPANIOBUH KYnakTyBuk (xo, o) €' HyKTaRHHI €TapiH
atpoduaa anbarra Masxya 6ynan.
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1.12- reopema. Azap 0= p(x, y) €C'(T), M(x, y) ECY(T), N(x, 9)
€CUT) 6ijaub, y=y(x), y{xs) =yo Pynkyus I unrepsairda anuxsan
ean xamda (1.33) rencaanxanunz ewumu 6§aca, y 30408 Jua Pynxy
(1.26) rencrananunz xan wy | unrepaarda anuxsanean exuMu 6jraou.

Hcoor Hlaprra xypa, plx, y(x)) 0, x€l Ba y(x) bysknus:
(1.33) auur esumn. Illemax, ywo6y '

nix, y(x}IMix, y(x)) +plx, y(x)IN{(x, y(x) )y {x) =0, x¢/

alHRAT YpuHAK. YHI3H M (x, y(x}) 4+ N(x, y(x)) ¢ (x) =0, x€ ] adnpar
keauf umkazs. By sca y(x) &byukuus (1.26) TeHrnaMaBHHT euyHMH
skaHuuu Susaupaan. By reopemanan (1.26) rekraama Tauk Audrpepen-
praaak OyAmarai  X0AKa TeTHWAH  HHTErpalaoBu  KynanTymun
pix, y) =0 épnaMuaa XO0CHA KHIHHIAH TVAHK auddeperinanin TeHTIaMa-
HUKT YMYMHKA uHTerpany u{x, y) = C Gepuaran (1.26) renraamannur XaM
YMYMHiT HHTerpaaH GYARNINH KeJHO YHKaaH.

2. 3njr  UATErpaNIoBYH KYNAaATYBUHHH - TYAApoK yprasamui.
{1.33) renrnaMa T¥auK anddepenunanau 6§acun. ¥ xonaa I' coxaaa

ol Mix, y)) __ Suix, yIN(x, )
2 = 2 NI (g er (1.34)

afinnAaT ypunau. Bynaan xocuaajsapri xucobnacak

Ou M NI LN
Moo tum=Not ey

cHH a o anN aM
ol B ¥ ek SN, [ S LR
ay N ax l.l.( ar  dy

éku pix, y) >0, (x, y) €T pecax,
Mﬁlnp _Né‘lng aN M {1.35)

ay ax dx 3y

MyHocaGarra kKenamus. By Inp(x, y) ¢yrxiuara ancGatan SupuHuUH
TapTRORK XYCYCHA XOCHBaAH OHp XuHucak Gy¥amarad audipepenunan
Tenraama (12.2- Ba 12.3- § aapra kapaur). Baa yuyn wy {1.35) renraa-
MaHHHr GHPOP XycycHi eduMHHE OWITHID eTapan. Byuaadi eunm (xo, yo) €

HYKTAHHHT eTapAH KH4HK aTpoduaa M, N, %, %— ¢ynkunsnap T

COXana yanykcua 6YaAranm yuyd zouM masxkys (12.1-reopemara Kapasr).

1.13-reopema. Azap (1.26) duppdepenvyuar renearama Ulx, ) =C
YMYMUE UNTE2pAA2A 520 6Aca, Y 5040 OY TERZAARA YHYK UHTE2PAALOE-
3y Kgnadrysqn nasxyo Gijasadu.

U(x, y) U @) o0 = U
Hce6 o1 PaBmianke, s dx+ r dy=0 éxy o5 #* 0,

aif
dy dx . ay v
x, r y = e L —
(x, y) €T necax < [ Kaiz knaamusku, arap Pl 0,
oy

{x, y) €I 6yaca, 0-dx 40 dy==0 TenrIamaaH TEKHCANKHIRT HXTHEpHI
HYKTaCH eunM GOysia oMK  KesuG uHKaan, suHH Oy Xouga
HHTerpasjanysuu Audbepenunan Ttedryiamara sra Oysamus. Arap
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TR TIAY b
(‘,x ) +(~5y— 5= (), Macanan, -5%—%0, %EO, (x, y) €T 6ynca, Gus
dx =0 éxn x=const ra sra 6ynamn3. By xonaa UXTHEPHI BepTHKAA X =
we CONSE TYFPH YA3HK HHTETpAA 9H3HK G¥nain.

Hkknnun Tomonaan, (1.26) ra kypa

& _ M
_ &~ N
ysunr yuya
. eU U
M__ax .. ax _ oy
T K — = ,
o

Byupan
U _ U
o WM, 5 =nN

TCHIAKKAAp opKasd [’ coxaga anHKAauraH p(x, ¥} GyHKUHAHH KHPHTHLI
MYMKHH. SHau

u(de+Ndy)=pde+uNdy=%‘:—dx+%dy=dU=0

myHocaGatnapaan p (x, y) dyukunsa (1.26) anddepeHunan TeHraama
y4¥YH HHTErpanNoBYH KYNaATYBYH 3KAHH KeaHG uHKaAH.

Kyfinaa nKkuTta TeopeMaHH HCGOTCH3 KeNTHPaMH3.

1.14- reopema. Az2ap p (x, y), (x, y)€ T (1.26) dudgpepernyuaa
TeHZAGMARUNE UHTEEPAAROG Y Kinadryeuucy Gfaub, U (x, y) dynkyun
wy remeaamanunz unreeparu 6ijaca, y xosda uxrTuépu

w (x, g)=n (x, y) @), P(U(x, y)) €C' () (1.36)

PyrKyuR xam unTeepasnoswy Kgnaldrysuu 6gfaadu.
1.15- teopema. (1.26) OJuppepenyuas Teneramanune uxruépud
unTezpassosuu Kgnadryeducu yuby

w (x, ) =2 (U)p(x, y) (1.36")

dopmyna Guran Gepuaadu, 6ynda plx, y) Oupop unreepasrosu
kignadrysuw, © aca (1.26) rewesama unreeparu U Rume uxruépui
YIAYKCU3 Grynkyquace.

Kaiia knraMuakH, 6y TeopeManal HKKH KAaTbHE (PapK KHAYBYH p Ba |
HHTErpaAJoBUd KynafiTyeunnap Mawiym O¥aranfa AHgdepeHnHan
TEHMMIAMAHKHHT YMYMUIl HHTErpaiu %:const 5KAHH KeJIHG JyuKajH.

3. Haterpanaopud K¥ynalTyBUHHH TONKILIAHHT 6aB3H XyCycHH Xouia-
pura Tyxranamus. Uy6xacuz p(x, y) =0, pn(x, y) #=const. Uurerpan-
J0BYK K¥NaATYBuM aKaT x HHHT €KH i HHHT PYHKUMACH GYaran Xouaap
JHr codna Xoaaap xucobaananu.

a) nix, y)=pn(x) 6¥ncks. bynna (1.35) Tenrnama copnanawaiu

(qymm f%";“—:@):
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~N dx  ox -dy
. oM anN
CKH ~dnp ay T o :
= m . (1.37

wlx, 4) hyHKUnS YUyH IOKopHma KuauHrad dpapas (1.37) suur g,mi
TOMOHM $akaT x uHHT PyHKuhacH 6famwuran ubopatanp. (1.37) nrunr
HKKH TOMOHKWHH Xp 5aH x raua Hurerpasiaimus: 3

X M N
{5,
wix) =Ce™ (1.38)

Busnu 64popTa HHTErpaatoBuyl KYNalTyBUK KH3HKTHPAETTaHK yuyH
C=1 neca Gynanu.

6) v w{x, y)=upnly) OYacuu, {1.36) Tenrnama ﬁyﬂnaﬁ KYpH-
HHIILA KeJTaay:

ding __ ON oM
M dy ~ ox ay
Yunan yo nan y raua HurerpaAnaul Hatumacwga ({x, ye) €l ,

(x, y)€7)

¥ N _ oM
s ax May &
p(y) =Ce” {1.39)
npoLaHH TOMAMH3.
‘Mucoaaap. L\Yuby
. —axy+(x)

u3KKAR Anpdepenunan tenriava Gepuaran SiacHH. YHu
fa(x}y+b(x}dx—dy=0
kypuanwaa ésamuas. Bynga M{x, g} =alx)y+b{x), ¥N(x, y) = — 1. Papwanku,

M _ N ag) _
3 r =gafx), o= afx).

Hemak, p=p(x). (1.38) ra xjpa:

- S algydt
N {1.40)
Hlynaail knaut, GapHitan TapTHOAN YHIHKTH AWDOEPERUNAN TEHTAIMAHHAT HHTETPAATOBUK

kynafrypunce (1.40) k¥puruwiaa 6yaagn.
2. Yoy

ul{x)=ae

{xy? ~g)dx 4 xdy=0
Anppepenynan Tenraawa THAAK Auddepenitnanin Mac, yHKN:
M g1, BN, M N
ay ax ay 8x
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Ao

M 8N

6;; T Tex 2(xy~—1) =£

Jq;2 —y ¥

Hemag, p=ply) 6§aann. Lywunr yuyw
¥
- S i'_@ —eln:— g \-?
¥ 1}
) =8 =¢ =f =
p(y) (yo)

#n =1 ne6 piy) =-vyl-2— uuTerpanacEMl KynaArysdura ara 6ynamueg,

Bepuarad TeurnaMand HETErpasnaw KAPASHHNH OXHDHT2 eTKa3HG KyAMHMI. Yhh
o Ta KINARTUPHG, TAKK KHQMEPEHUNANIN TEHTAAMAHN XOCHI KHAAMM:
¥
| x
(x——;)dx+-dy=o.

¢

Ky Texnrnama yuyn

=

2
2

w |

yMyMHuA euum G¥nanu.
B) p(x, gy =p (x)pe(y) neu.nux {i .26) auddepenunan Tenrnama
WY KYPHHHILAA HHTETPAAJIOBYH KYnaHTyBuHra 3ra G¥auwn map'muu

yukapamus. (1.36) nan

-

]
6KH
=00 —~ My () (1.41)
ra sramus, 6y epaa
W) =, (1) = (142)
Nlynaakh kKuanb, arap i’“———»—a—— npoza (1.41) kypunnmna E3uan-

WH MYMKHH 6¥aca, y xonaa (1.26) TeHriaMa p=pu; (x) p2(y) KypurHiIAa
HHTETPANJIOBYH KynmaityBudra sra Gyaaan, Oyupa p,(x) Ba pa(y)
byuxunsaap (1.42) popmynanap €paamnia TOMHAAAN:

Sw.{xm szly}dy '

mi{x) =e y mp{y)=e

Mucoanap. l. Yuwby

M.(x)Me(yldx+N|(x}Nm(rg)dy=0.
Ma(yy»=0, Ny{x) 50, {x, y) €T, xel., yel,
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Anddeperunan TeurnaMa p{x) pely) KYpHHHIUZA HHTErpanAOBYM KymalryBuwra ar
Xawwraran, arap M{x, y} =M (x)-Maz(y), N(x, g) =N, {x} Na(y) necak,

MMy Sy )
ay e M AT
_ [ dMu(y) 1 dNilxy
=M Ma(y) e SR M@ Na(y) e
_ L dMy(y) L AN
MES sy —dg VP WS T
Bynaan
0 am) 1 aMiy)
P lx)= N (x) dr ¥ (9} My} dy
(3] .
LI T T T . PN WY
b dx N, dx py dy Mety) dy
éKH
i _ 1
L] NI (J} - Mgty] '
Hemak,

pixy) =-*—I-—~—~‘
N (x} Mg (v}
Bepuaran TeArnaMAREIT KKKH TOMORMH K WY GYHKUAAT2 KinaliThpeak, Yarapyesuunaj
Ta)panailHran
M, (x) Ny ()
N T M)

dy=0

Nudidepeniiuas TEHrAAMara KenaMns. Yurur yMyMist uurerpand

‘g M, (x) *ﬁ M)
N (1) My (y) '
Xy
2, Ywby
! 2
(y* —day)dx+ (2e4° — 3" dy =0, x>0, =0, Ty3<x<§- 4
Anddepedtnan TeHraaMa HNTErPaANaBCHH,
By renraama T¥AuK auddepeHuHaNAH IMAC, YYHKH
aM aN
=y — = 2xy® — Bx? Ba —— =4y —dx, — =24° —Bx
M=y —dxy, N=2xy 3xua6y i X o Yy

aM oN
MyHOCafaTaapaaH E-—s;é-—é;- TEHTCHBANK Xendl dnkamm.

Bepuarau andpdepenunan tedraama p(x, §) = pu({x) ol{y) KYPHHAMITATH MWHTErp:
NOBYH K¥DAATYBYHTa 373, WYHKH

M aN . , o 2 ) 2
——— e —— _— — — = —_ b — -—-4 - —_—
2y ox Ay —dx— (29° —Ox) = (205° — 31%) PRt a0 p
N2 _MZ
x )
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] 2
2 2 ;dx —dy
bymaon 9y {x) =" ‘l’z(y)=? Ba p (x) _==es =2, pg(y}=e‘° =i
Jlemak, unTerpannopun Kfnafityeun pix, y) =x’* kypumnmra sra (Gepuaraw

WrAapany p=x7y’ Ofarasga TYIHK  An@depeHuHaranra KeJATHPHG, CcYHrpa  yHH
IWYerpuaaall KHTOOXOHTE MyCTaKWA HW FpHHAa TONWHPUAALH).

Mauwk 6a)kapaérraiga 6ab3d XoMnapaa HHTeTpasloBYH Kfm-aﬁryaqu .
pix, ) =p(x’, y), uix 9 =u(%), nix, y) =px’—y*)

B4 Gowka KYPHHHIWAAPLA HINAHHUIH MYMKHH. v

1) (1.26) audupepenunan veHrnamana Mix, y) Ba N{x, y)
yncunanap I coxana auuxnanran, dddepeduHaiiaHysud Ba m- Tap-
O GuD XKuHcan Gyacun. ¥ xonga (1.26) renrnama

wix ¥) = (1.43)

KypuHulina HHTeI‘paJIJIOBI'-I.H KynaiiryBuura sra. XakKHkarad,
" ¥ Y
M(xt y) =X M(l, "x_)v N{x,y) =me(I, ;)
th
m L] m ¥ _
X M(l, —;) dx+x N(l, 7) dy=0.

Arap %—:u gecak, x"M (1, u)de+x"N(1, u) (xdu+udx) =0 éxu

("M (1, &) +ux"N(1, @)ldx+x"T'N(], a)du=0.
DyHaaH MHTErpaoBYH KYNalTyB4H YUyH
1
UM (L) +uN (1,8)]

W xy) =

jpopmyaa Kenn6 uukaan. Bepnsiran TeHrfMama yuyH assaarn Gearw-
Jaurnapra Kadtu6, (1.43) (opMynaHH XoCHA KHIAMHS.

&) 1.15- reopemara xypa, (1.26) auddepeHunan TeHrsaMaHuHr
WXTHEpHT uHTerpasioBun Kynafitypuncu pi(x, y) =S (Un(x, y) dop-
Mysa Gunal é3uaniud MyMKHH. By dhopmMyaa HuTerpaanoBun K¥mauTyBuH-
W TOMHW YYYH aBBadrd 6yiumaapaa GaéH sTHAran ycyanapaad ¢apk
KHAAAHrEH YCyAHH K¥danawra oauf kenagu. Hdrd ycya kKydniarugay
ubopat: (1.26) TenramMaHH WAPTAH PABHLIAA WKKHra GYNaMH3:

[Mix, gYdx+Ni(x, y)dyl+[Ma(x, y)dx+Na(x, y)dy]=0,
6yuga M| +Mo=M, N 4+ N:=N. Cyurpa yws6y ) '
Midx+ Nvdy=0, Modx + Nody=0
TeHraaManapan alipum-aipum kypamus. AnGarra, 6y- quddeperunan
TeHrNaMallap YYyH HKHTerpaloBud KymalTyBuuHy Huc6GaTaH OCOHJIHK

6HAaH TOMA JIaMH3, Ael XdcobaahMH3. TerHIUtH TeHraaMasgapHHHr
HHTErpaiNoBuH K¥HaHTYBUNAAPHN MOC PABHILAA () BA N2, HHTETpaiAapH-
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wu aca Ui Ba Us aeitank. ¥ Xonna iokoprrara gopMynara acocan xap 0f
AHddepeHUHA TEHIVIAMa YUYH RXTHEDHH HHTErPANtOBYH KYNAHTYBYHHY -

=@ (Uh), pl=pe@a(Uy)

kipunmuna é3nw Mymkun. ©, Ba @; ‘AapHuHr WxTUEPHANHIRL
oinanannb, yaapHh WyHAaH TanaaliMusku, ymby

pf=pf=np .
myrocabat puuau Gyacun. ¥ xonna p GyHxums Gepuaran (1.26) and
PeHIKAK TEHTIBMA YUYH HHTerPALIOBYY KynaiTysun 6¥nagu. Amanaa
ékn Og GyHKUNAHR | ra TEHr KKJIHO OJIHII MYMKMH,

Mucon. Yuby (xf Ly'lde+ (P —xyPydy =0, x>0, y >0, x> ¢° nuMepenum;;
TEHT/IAMANART HHTErPANNOBUN KYNMAATYBUHCH TOMHACHY. 3
By TeHr/1aMaHH {.

d(xy) +% (ydx— xdy) =0

g

Kfpunuwmaa Eanw wymxun. Yuzad wi=pd (xy) =@ (). =

Ma YuyH pg==s ’Iy? SKaHHHH B) GFARMAArH YOy GHAZH HCOOTAAN MYMKHH. ZHAH ple)
X

{ydx — xdy) =0 Tenrd

Gyanum yayh $y=1 necax, |
wi=%, (xy) =-x-§!—;§w ==

[
KennG unkany. Jemak, pe= 27 dyuxuna Gepuaran Aunddepennsan TeHrNaMa y4)

MHTErpannoBuh KYRaiTysun 6§raay.

Lii-§ THKAP T.EOPEMACHHHHF HCBOTH

Aspan {1.3) GotnaHFHY WIAPTHR KAHOATNANTHPARNTAH Ba |x — Xo =
s h OpanHKAa AHHKJAHTAH CUHMHHHT MaBXKYAMHCHRH, cyurpa ¢
EYUMHHHE ATORAJIHTHHR HcOOTAaRMRS,

HcGotra GepocuTa yrHimunay apsaa 6ab3n éplamuy TacAHKJIap!
Tyxtanamus. I' coxana mapkasr (xo, yo) €T HyKkrana 6yarauw xamp
verapacH 6unar Oyrymaaél wy coxapa xkoinawraH Gupop P Tysf
TYPTOYPUAK yu3uLl MYMKHR {GYHHHI MCOOTH YKYBUKIa XaBOJIa STHAALH
YHHKF TOPHIOHTAN TOMOKH Y3YHIUIMEY 24, BEPTHKAM TOMOHH Y3YHAKTHE
3ca 2b ne6 Oearunaiaux, 6GyHza g Ba & nap MycGaT vekad CoOHaa
llynnait kuan6, P=={(x, y):lx—xi<a, ly—yol <&, P=T 6yam
P— énuk verapanaHral tynnam.

I na yanyxeus 6yaran f(x, y) dysxuua P na xaM ysaykcus 6yaazn.
énuK, vYerapasanran 6yarann yuys f(x, y) ynaa uerapanaurad 6ynag,
bHH [m?xpif(x, =M, MZ>=0 Arap M=0 6yaca, f(xy)=

X ¥ e
=0V (x,y) €P 6ynann. By xomaa {x, y) €P yuyn (1.1} Temraaw
CoRAArYLa %=0 KYPHHSWHA onaan. By Tenrnamaumir g {xo) =;

GolWAaHFUY WAPTHH KAHOATNAKTHPAAHYaH e9HMH ¢ (X) =go, |x —xo| <
Kabu €3unanu. Dynaad eyum Aroda skaum pasiuiai.

" 3. Thakap (1856—1841) MaBXKylaxk TeopemacHun 1893 AHAZa Kerma-k
FKUHAALHIY yoyaAn Guian acbor Kaaran.
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max |f(x, )| =M, M>0
Puan max f(x, 9)

acun. [y P TyFpu TYpTOypuakHuHr UXTHEPHE (X, 1) Ba (X, Y3)
WranapH  yuyH Xam (L) TeHrcH3NHKHHHr Gakapuidluy paBiian
8- Teopemanunr waprthra k¥pa). Kafx KHaaMHu3KH, (xo, Yo} € P HyKTa
t9rpu TYPTOYPUAKHKHT MapKa3HaaH HGopaT. Juau (1.1) anddepentn-
rrraaManiir (1.3) GoipnaHFHd WAPTHH KAHOATNAHTHPAARIAH Ba
ﬂ-—xol =L h, h<{a opanHK4a aHHKJAANTaH ATOHA €UHMKHHHI MaBXYIJH-
MiNr  ucGoraaliMus. ByHHHr yuyH OupHHYH KaaaMm AHpdepexunan
PNIAAMANAH UNTE2PAA TEHZAAMA2a YTHWAAH WGopaT.
l. y=@(x} (1.1) TeHrnaMaHHHr |x—xo| <Th opadHKAA aHHKAAHraH
wpop eunmn 6yau6, y (1.3) GolnanFHY WaPTHH KaHOITIaHTHPCHH.
ynnait skad, 6u3 ywmby

B —f(x, 9(x)) (1.44)
ahumnnatra sramus. By xonaa ¢(x) GyHKuHs yuyH |x —xo| <A opaankaa

x

o(x) =yo+ | Flr, w(0))dr (1.45)
Py .

NHTCrpan AMHAAT YPHHAU. AKCHHYAE, arap GUpop y3ayKkeHs @(x) QyHKWHA
yuyn |x—uxol <Ch opannraa {1.45) aimust Ypuuau 6§aca, y xonpa y=
w @{x) dyukias Anddepeninansanysuy, (1.1) TeHrnamaHHHr e4HMH BA
(1.3) Gownanrwy WApPTHH KaroatnaHTHpaad. Bowkaua afitradia,
(1.45) unrerpan tenrnama (1.3) 6ownanrFuy WAapT GunaH GHPra OJHHTAH
{1.1) TenrnaMara sxeugasext. By TacaHK Ixeudasentaux remmacu Re6
wpaTHAALH. YHH HCBOTIaRAHK.

(1.45) MyHocabaT ypHHJIH GYJICHH. YHILa x=x; Ael @(xo) =Ho HHU
xocun Kanamus. Ulynpai kunu6, (1.45) man (1.3) GownawrFHuy wapt
kenub uukaiu, Papimiavku, (1.45) afiHMATHUET YHr TOMOHM x Of#iHua
AndPepeHIHANNAHYBYN, WYHKHHT YUYH YHHHT 4an TOMOHHM XaM x 6¥iK4a
anddepenunannanyssn 6ynann. (1.45) uu auddepeHUramIaLl HATHHKE-
tuaa (1.44) afiHHATHHE XOCHN KHAAMH3.

3nau (1.3) va (1.44) mysocabaraap YpHraK 6Fackk. (1.44) 4 xp SaH
x raya WHTerpagnacd

x

@{x} —@(xo) = S f{z, p{z})dr
%0

WH XOCHA KHaamn3. Bbynaan (1.3) ra kypa (1.45) Hu XOCHA KHAaMu3.
TacaHK WeGoTAaHIM.

Il. {I.1} auddepenunan renrnamanunr (1.3) Gowwnanrwy wapThu
KAHOATIAHTUPBANTAH Ba |x— xo| ST A Opandkia aHUKJIAHTAH eUHMUHMHT -
MaBXKYMAUTHHU KypcaTuwl {[.45) nATerpan TeHrJaMaHuHT XYLAH WyHAA RN
CYHMHHHHT MaBXYIJIHIMHH Kypcarnitita KeaTHpHAgH. Tapcha sTANAAH-
rad ycya €plamMnia aBBaJIO €UHMHUHT MaBXYAJAUrH HCOOTAaHCa, KeliuH
y eUHMHH GepHAraH aHHK/IMKAA TAaKPHGAH KypHII MYMKMHJHTH XaM
KypcaTHAanHu.

BouutakFuy (HOAHHYH) AKHHAAWAHML cudaTrAa yo KH KaGyJ Kuaamus.
Ky#naarn
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o

ey =yo+ (1 (5 w)d,

yelx) =go+ {7 (& v, (B))dE, (L4

*
gl =got { FE v, (B,

*o

KOHAA GHaAaK Y1 (x), yz(x), ..., yu(X), .... PYHKUHANAPHH KypaMu3. Yna)
«MaBJAyM MabpHoaa» TaKpuﬁuﬁ eqnmap 6ynaau. By ¢yuxunﬁ.ria|
Kylnparu xoccanaapra ara:

1} PaBuiasku, ye(xo) =yo{k==1,2, ...). demak, xap Gup yﬂyg{x)
k=12 .. pyukuuavanr rpadurn {xp, yo) HyKTanan yTaau.

2) Arap h=min (a, T;_) 6¥nca, |x—xol <{h opasukia aHuKNaHrai
de(x), R=12, . q:ynxuuﬂnapﬁuur rpagarn P tyepu t¥préypuarsar

uHKHO ReTMaian. XaKuKaTtan, 3eMentap Myioxalanap 6pramuaa A iuki
AHHKAAHHWHIA K¥pa KYHHAATH TEHICH3AHKAAPHH XOCHA KHAAMM3:
X x

g (0 =gt =1 {148 o) d81 <1 {175 ) 1451 < MIx— x| SMB<C,

o *

|2 (%) — 4] = | Sf(z,y.(gndgi

o

< {17 G0 (8)) a8t <MEx—xol SMA< b,

%

| (x) ~g0d =1 {[ (B y,_ 1 (B)) B

%
<1 {175 4oy GN1AE<MIx—x0l <MRD,
*o
3HAA ys(x) GyHKUMsHUHT rpaury P 1aH unKMaiah, aefinuK. YHu:

f(§ Ys{E) )dE wuTerpan awnkaakran sa |ys{x) —yol < b TeHrcuanm

b B

ypunau 6ynaan. tlywra acocan
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X

19es1— sl =1 {5 4.(8)) A<

<1 {17 4,(8)) 4B S Mix—xo) SMHBH

*p

MocnGatra ara 6Ynamus. Ulyunadi kunu6, arap Gupop BaTypas s COEK
¥M (%) dyuRuMARMRD Tpadury P aaH ynKMaca, SeHH (x, y;(x)) €P,
Avita s+ 1 yayH xam (x, ys41{x)) € P 6ynaau. Jemak, K¥anavuaran
’..?OMHTHK HHAYKUHA yeyaH (x, ya{x)) €P, k=12, ... 3:MHRAN HCOOT

AN,

B me(x) k=12, ..) dyuruusnap |x—uxo| <<k opanukaa aHuk-
BHIUN BA y3AyKCH3. XaKHKaTaH, paBlIaHKH,

yi(e) =go+ { F(& 9ot
yluKts |[x—xo|l sCh opanukaa oy3.|'|chH3. uyHkn f(x, y) OYHK-
W yuia opannkaa yaaykeus. Ldywra ¥xwaw, f(x, gi(x}) ¢PyHKuna
M [x—uxol <A opanHRAA y3iYKCH3 GVATAHH  YuYH yo(X) =yo+

» S FE, 41 (E))dE dyrkuus xaM Ywa opajawkiaa yanykcks Gyaamu.
K,cm“r;m g3{x), ..., Ya{X), ... PYHKZHMAPHHHI TerTHWAH OpadHKAZ
SHMKJAHTaHAMIH BA Y3JYKCH3JIHIH MaTeMaTHK HHAYKUHA ycyan Ouaau
oroHIHHa HCGOTAAHHIM MYMKHH.

[l (1.46) dyHKkunanapgas Ty3marad fyx(x}} PyHKUHOHAA KeTMa-

. b
RetarK | x—xol <CA, A=min (a, E) OpafHKAa TeKHC SAKHHAAILAAH.

byns ncbotaal yuys

w1y (x) —yol +y2(x) —h () ]+ ... +[Ya (X) —Ha-1(¥) [+... (1.47)
$yNKLKOHAN KATOPHH KypaMu3. Paswakkuy, k- XycyCHit HUFHHAM Sp{x) =
we g (x). Arap (1.47) kaTop TekHC AKuHAAuyBuH Gyica, yHAaH {y(x)}
KETM a-KeTIMKHHHT TETHUIA OPaNuKAa TeKHC SKHHAAMIYBUHAMTU KesHG

HHKaIM.
Suau (1.47) KaTOpHHHT Xap 6np xagnHH Gaxomadmus:

ge(x) x—yo| L M|x—xol,
ly2(0) = N < & 01 (8) —F (6 w0 IdEl <

*
x

<I 1@ 0@ =/ w)idgl.
Xo k
Hurerpan octuaard adigpma: yuyd JIHnwau waprany Kyanaiimus” sa
[¢1(x) —yol yyyH Tonuaran 6axopnad ¢ofiganaHamus:

' Arap L=0 6¥nca, [x— %ol < h OpaAHKAa g (x) = ga(x) =.=fix)=.. Gﬁnahu‘
. . P X .

Arap ¥{x) a=gi(x), i 1-,2—aneca|z-ynf{x,=yn+ -S"'f(t, g, (%) }dr nan rn—o0 a3 y=
*0
=Y{x) pyakuna {l.l} TeHrNAMaMHHI eYHMH 3KAHH KeJWG MHKANH.
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1206) 3 (0 | LT {151 (8) — ol IS LMY { 16— o)) = LMAE2
% %0
Hlynra ¥xwaw,

lystx) = g2 () =1 §[F(E s (8)) =1 (& o (B))MEI<
*o

<4 {IFE %@ —1E 0 EIEIK LI § 1) —p @) —dtl <
] E

x
15 —xgi 2
<LM| S*ﬁi—dﬁlx%lx—mla.
Xg '
MareMaTHk HHAYKUKA ycyad €pAaMMAa WXTHEpHA HaTypan n yuy
KYAHAArH TEHTCH3/AHKHH TOMaMH3:

r—1
19000 — 4,1 (01 <Pl x—xol” (148
Jx—xp) €T h opasiiKAaH OAHHIAH X Jap YUYH
{41 (%) —yol th,k"
W (%) — g (Y| <ML
3
It (x) — s () | SML2,
19, () — g, (0) | <ML
Mmynocalataapra xesamus. Bywpan xypwaaauxu, (1.47) dynxiuHona
KATOPHHNT Xap OHp XanH mycGar XalaH
_ - o
il + ¥ ML (1.49

COHJIH KATOPHHHNT TETHULIH Xafuiaad Katra smac. (1.49) karop 3¢
MNanamGep asomartura Kypa AKHHAAWYBYH, 4YHKH

. I {R—1)t | .. Lh
k12 . = =
khm ML £l 5—1 Py klll‘l'l -—0’(1

Uly ca6abau, (1.47) karop Beitepmuirpace anomatura Kypa | x — xo| <
< i OPANVKA2 TEKHC AKHHAAWYBYH Ba AeMaK, fy (x}) KeTMa-KeTauK Xa
TEKHC SKUHJAaWyBYH Gyaann. By kerma-keraux Vuia opankkina 6upc
Y3AYKCH3 Y {(x) QYHKUMATA TeKHC AKHHAAMIAAH, AHLHH

kiimy,, () =Y(x), xo—hAZx x4 h.

IHan Y(xo) =y, (x, Y (X)) €P, |x—xol << h 3KaHHHK UcGOT 3TAMU3.
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XaknKkaran,
Y{x) = limy, (x,) == limy, =y,, avHu ¥ (%0} =yo.
R=r 00 -

Yy 1ye(x) —yol << b Tenrcusamkna (k— oo pa) AHMHTra YTaMus:
|¥(x) —yol < b. Bynaan (x, Y(x))€P Keau6 unkazgn.

IV. [x—xo| << h opanukga aunxkaadrad ¥ (x) dpyukuusa (1.45) uurer-
pan’ TeHrAaMaKKHHUT eUHMH 3KaHHHK HCOOTIafMU3.

IOxopuaa nc6ot 3THAranu GiiHua e (X)) KeTMa-KeTanK |x—xol <Ch
opaankAa Y{(x) dyHKUHSTa TEKHC AKWRAamanH. JdemaK, uxTHéphi ¢ >
>0 yuyH wynpad N==N (&) HaTypan COH TOMMIAAHKH, kK HHHT R > N ()
KuAmataapu yuyn |x-xol <Ch opaaukaa ywly »

[ge(x) — Y (x) | <Ce

PEHECHINHK VPHHAH GVnanH. JIHMWHE wapTuiad ¢odaanancak, Kyiuaa-
FHHY XOCHA KHAAMH3:

|7 1 wiena— § 1. ranal <
g *y

< {17 nim) —ie, v 1t < [V Lm e — v 10t |<

< Le[x—xo| < Leh—0, 'arap e—0 Gynca.
Illyunur yuyn k— oo a2 KXTHEPHHA x yuyn ywOy -

x

{76 @)de~ {16 YEN R, r—xol <h
*9 %
MyHocabar Ypuuin. Suan (1.46) na (n—oo na) JUMKTTa yTaMu3:

V() =g+ (FE). V()L 1x—xof <h.

Byunan Y(x) dynkuuanunr {(1.45) unterpas’ TeHraaMadunr &ku yRra
ykpuBasient Oyaran (1.1) nuddepeHunan TeHrAaMaHHHT |x—xol STA
OPaNHKAa aHHKAaKraH Ba Y (xo) =y, GoWAAHFAY LIAPTHH KAHOATJIAHTH-
PagHral eyuMH 3KaHH KeauG 4HKaaH. '

V. 3uan [x—xol << h opanukaa avukaanral Ba Y(xo) =Yy mwaprhu
K4HOATAARTHpaJWraH y=VY(x) euHM AroHa 3KaHdUHH HCGOT 3TAMHS.
Gapas Kunadnuk, y=2Z(x) — ywby Z(xo) =y; GOWNAHFUY LiapPTHH
KaHoaTaaHTHPaanran Ba Oupop |x—xol <<d, d< a opanukaa aHHK-
Hawran euum Syacin. |x—xol <k Ba |x—xo] < d opanukaap ymymuit
Xo HYKTara sra. YJapHHHT YMYMHd KUCMHHH |x-—xp| <CA*, A*=
=minfh, d} aekmu3. Buz wy |x—xo| <A * opaaukaa Y(x) =Z(x)
HAHUATHHHT YDHHAH 3KaHHHW WcGOT 3TaMH3. BYHHHT yuyH [x — x| <CA *
opaiukna anukaauran u{x) =|Y(x) —Z(x)|20 dyikuuans Kypa-

mMu3. CyHrpa tuyHaait Myc6aT COH € HH OAAMH3KH, Y s<:min(h', %) .

L. =0 Tedrcuaankun Kauoarnautupcnn”’. Bus Y(x) =Z(x) afiHHATHHHT

' Arap L=0 6¥aca u(x) = |¥(x) ~ Z(x) )< 0 6ynanu. Yunan [xy, X0+ ¢] opanukaa
¥ix)=Z(x) sxanu kenut unKazm. .
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TYPPUARCHEH {Xo, X0+ ] opasuxaa Kypcatamuas. By opanvkausr Supop
HyKracufa u(x) OYHKUMA V3HHHWHT MaKCcMMymHra 3PpHiUaAH. YHI
m AEiUK, FbHA :

: max u(x) =u(t}=m, x€{xo, xo-+¢l :

:

Con,_ua anMalrtupaiuaap épaamuna ywbysn tonamua (X €[xo, xo-+e]):

u(x)=1Y(x)—Z ) =1 (& Y(x)de~ {fie Z@NEI<

<l {eoli@G YEH—fE ZE)iGI<L {1YE - 2@ @I<
*gte

<L | w@)del <Lme,

*o

u(x) < Lme, x€lxo, Xo+4-el. (1.50

ALHH

Arap m==0 6yaca, 6ynaan u(x} << 0 ke1n6 yukaas. AMMo u(rx) 2=
=0 (kupuTuaniud 6¥HAnya} TeHTCH3AHMKHE KaHOATJAHTHPraH# yayl
[x0, Xu} €] ZaK onuHran G6apya X Aap yUyH OXHPrY HKKH TEHTCHINHKAAL
u(x) ==0 sxann keqn6 ynkaau. Arap m>>0 6ysca, (1.50) 22 x=1 Reb
ms<Lme ékn Le =1 ra sra 6YnaMus. AMMO & HHHr TaHAAHHILNTa KYp:
Le<1. Bu3 Wy TeHrcusnukiKa 3uR 67Aran TEHrcU3AuKKa Kenub KOnIuK
Iemak, dakat m =0 6yaniuy Mymrun. Bu3 [xo, xo 4] opaankaa Y {x) =
==7(x) aitnnatey ucbor 31ank. XyMmaanan Y(xo+e) =Z(xo+¢). By
KHiMaTHK ¥, feiinnk. Paswankn, xo+e<xp+A *. Bua ¢ >0 un wynnas

TAHNALIHMH3 MYMKHAKH, Xo+ 28 <<Xo+h * O6ynanu. Suan {xo+¢, xo+
-+ 2¢) unTepBanga xam Y{x) ==Z{x) afiHuAT YpUHAM 3KaHHHU KYpPCATHLL
MYMKHH. Mynoxasaaap Xyaad wokopuaartniaek 6ynaau. LlyHra yxwai
£>>0 HM KHYHKJamTHPHG GopHw xXucobnura xp-+h * ra erapiH AKut
6yarar xo+ ke (k — HaTypan COH) COHMM XocHA Knamu Ba {Xo-F (k-
—1)&, xo+ ke] opaauxaa 6up xua Y (xo+ (k—1)e) =Z(xe(k—1)e) =
=Y, _)), OOWIAHFHY WADPTHH KaHoaTAaHTHpaauraH Y(x} Ba Z(x)
eyHMap YCTMA-ycT TYWMWHHM McGoTram Mymkun. Llynaah kuanb
[x0, X0+ h*] opanukna Y{x) =Z(x) aliHuATHHHT Yputan 3Kakk HcOO
aTHaAM. XYyASKH wyHaak Myaoxasanapiy [xe— A *, xo] opannkaa xaw
TaT6MK 3THIN MyMKHH. [lemar, |x—~xol < A * opanukka Y{(x)=2Z(x}
aKkann nwcBornanan. . _
Dcaatu Yramusku, A*=4h G6yaranpa sroHanuk MCOOT  STHAAE
Zefinw MYMKHH. A *=d Gyacun Relnnk. By xoapa d<Ch Oyraam.
Arap Y(x) Ba Z{x) aap VY(xo+d)=Z(xo+d)=ys OCOlnanrut
WAPTHH KaHOATNAHTHPAZWUTaR euuMiap Gyica, yHaa [xo+d, xo+#h]
opaiiHkaa Y{(x) =Z(x) aliuuar ypuran 6ynaau. Byun gypcaTH yuyH
AHd  IOKOPHAATHAEK MYJ0Xaza IOpHTHW Jo3um Gynaau, akar

e<Zmin (h, %) Aedniaca erapad. UWlyHaali mynoxasa [vo—h, Xxo—
—d] opasinK yuyH oputRanwie MyMmKuH., Llyenrai kuam6, |x—xol <A
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OpafHKAA AHHKAAHFAH Ba Y (xo) = Yo IWAPTHH KAHOATAAHTHPAAMIAH eUHM
AroHa 6ynaas.

VI. Bu3 euHMMHHHI MaBXYAJMHIHHH Ba STOHAAHTHHH |x—xol < h
OpanuK yuyH HeGoraaguk. Arap 6y opanauk y==¢{x}, ¢(xo) =yo €UHM
AHHKJAHHIWIHHAHT MakCcuMmaJ opaiauruiaH ubopat 6gamaca, y xonaa Gy
CUUMHH 0g8OM ITTUPUM: MYMKHH. XaKnKaTad ¢(xo+h) =y nedaux.

Paswanku, (x,+h, ") nykra ' coxawunr wumna éragn. By xomaa
uerapacH 6unan Gyryunai I” aa xoftnawran

PO ={(x,y) :lx—x" | <a, lg—u"l <b}
TYFPH TYpTOYpHaK Kyprw MyMKuH. O0<C M= max [f(x,y)| aeAMu3.
e

My=0 6Varan xoa papwak. M;>0 O6yacud. Arap OGOWJaHFAY
kuiimaTaap cudaruaa ", i dn kabya Kiacak, HCOOT ITHAraHKTa

_ PR
kypa (1.1) Tewrnama |x—x"l <k, h,=m1n{a,, 7"'—} OpafiMKila aHKK-

Jadran Ba y(x\") ==y¢{" GownaHFWu LWaPTHH KAHOATAAHTHPAILMIaH
0 0

AroHa eyHMra sra 6yaaan. [=[xo—Hh, xo-+h] OpaNHKHHHT YuH
6nnan {, =[xV —h,, £ 4 h] opanukHHHT YpTack ycTMa-ycT Tywaan

(aynxn x§ =x,+h). Ly KyKTana xap HKKH KYpuaran equmsap 6Hp Xua

KHAMAT KaGya kunaad. SIronaankka kypa 6y eunmaap /[)f, opannkaa
yCTMa-yeT Tywaan. Ammo [y opannknunr apmu (x§”, x4+ ) I nan

TawkKapuaa éraad. Kypuiraw edyum Wy opaaukaa assan | opaankiaa
KYPHAIaH e4UMHUHT dagosu 6¥nann, AeAMHs. Ar%p w({xc‘.” +4) =47 ne-
cak, (%62, g6 VET, & =x§" -k 6§nranna x§2, yi¥ Gownanrnu Kuii-

; . b
mataapra sra 69arad pa fo= [xd* — he, 26" + R, h2=mln(ag‘ 7\% )

OpanvKkia OAHHCAH HTOHA eYHMHW KYpPHW MYMKHH, §fo xam [, ra
HucGartaH [, Ba [ opanukaapra yxwaw xofnawiran 6¥nanu. 112 aa
fHry eunm aBBairk (f, na aduKRaHraH) euum GujaaH 6Hp xun G¥nann.
Io HHMT HKKHHYM ApMHAa 3ca ABBAJrd eYHMHHHI AaBOMMra -3ra 6Y-
namus. llynra yxwaw MmyJsoxaszanap x HHYr KaMmaloBuk KuAMatnapH
YUYH XaM 06 GOPHARIIK MYMKHH. KYpcaTHIL MYMKHHKH, WyHAAR 0aBOM
STTHpHWIAP épaamuaa [ cOXaHHHT YerapacHra HeTajiraHua sskui 6opuul
MYMKHH, S’TbHH €UHM MaBKYIAJHCHHHHI MAaKCHMAJ HHTEPBaJHHH TOMHIL
MYMKHH.,

Wyuaain kuaub, 1.2- reopeMa Tyna nebor 6yann.

VI. 3HaH KeTMa-KeT AKHRAAWHIL épAamMRBaa AH(p¢epeHLHA] TeHraa-
MaHHHI aHHK EUHUMHHH YHTa M- AKHHAAWHI 6unaH {y.(x) Onjiamn)
Gepuarak aHHKJIMKILA aJMaliTUPHIITA TYXTadamus. Y6y

Yo () +[gmp1 (%) —gm () )4 [om 12 (%) —Ym 41 (X} ]+
dynknuoHan KaTtopHu Kypaiauk. Il 6yaumparn mynoxasanapra kypa
((1.48) TeHrcuaanknapra Kapaur) 6y karop Y {x) pyuxkunsara [x—xo| <<
< h na Tekuc akuHgawann. Jlemak, |x—xol <A opannkaa
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Y(x) =ym{x) +[¢m41{x) — Yo (x) |+ [Ym+2(x) —ym+:(x)]+

Bynnan, {1.48) renrcuannknapzax (okganancak:

+
1Y (0) — g (DS g tx — %ol o B My gpmer g
éxn ¥ (x) ~ g () S LM Lx— "' [ T+
+ i sol iy = a i | (1.51)

Kenu@ unkagn. By (1.51) TeHrcH3AHK Yn (X} QYHKUHAHUHT AHHK €4HM
Y{x} nman dapguuuy GaxonafinH. Arap |x—uxgl <A 3KkarHHH XHcOOra
oncaK, |¥—xof <h OpaAMKEHHF Xap Gup HykracHaa yuwly

- ™ Ad frt | ! Lh L ]
1Y () ~ g ()< L"ME [(m+m+ ot T mggyr o] (152)
myHocabart ypuHan. (1.52) na M, L sa A — Mabays muKaopaap, m 3ca
Tanal THATaH aHHKAHKAAH Tonuaaau. Arap xap Omp xc{ro—h, xo+
-+ A] Hym‘ana| [Y{x) —ymi{x) | <e TeHrcHanmk OGaxapuiuitn Tanad
ITHACA, ¥ XOAAZ 1M HE TONUWI YUYH

L”'Mk"‘*‘[ |y th o LR ]<e (1.53)
(m+nt " (m42) U 3 VT S

TEHTCHIANKHH eUHIl N03AM 6§Aann. AManna kyananui yuyr (1.51) sa
(1. 52} TenrcussHKAap YpHMra yaapra hucfaTtaH Kymoapok, JiekHH
KYyAafipok TeHrcuanuKiapaad gofifaranunaiu. Ywby

"em(X) ==Y {x) —ym{x) [, m==0,1, ...
Gearnnatiny KHpHTaMu3. Paswmanki, mz=1 6yaranaa:

£, (x) =Y {x}) ~y, ()1 <<

(WG ) ~F& g, €)1 I <
X

na,ym_.(amd&l QLI Ss,,,_ltg)dgl .
%a

byHiau
o ()<L

‘%(E)d&l QLMI s {g_xuwgl _LMIx--xaI _
]

o

IE— xo]"'

e I Sz,(g}dgl LzM, 5 dEI =L2Mix~;;rol3_
*a

X m tx—xo|m+l
g1} <L Sam—l(g)d'él <L Mw. m=12.. .
%
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Wynnai knaub, ywby
o (%) S Mlx—xol,

g L= 20! _ (1.54)
e {x)<<L M—*_———(m-i_l) , m=12,...
TeHICH3NAHKAapra 3sramMu3. bynaan |x—xol <A opanukaa m—oo na
em{x)}—0 xennb upkanm.

M ncon. KeTMa-KeT AKHBAGUIR yCyaH épRaMAaa

% =x—g, P=P={(r, y): 0<x<10<y< )

AnrdepeHuran  TeHrAaMaHnHr y(o) =1 GownanrdMy WAPTHH KAMOATABHTHPAAHraH
TakpHORA eUHMH TONWICHH Ba 4- AKHRAAWHWHANAT X3TOcH XHcobaancny.
yole)y =1 nednnx,

y=1+ {t—pat
NaH 0

s
n=1+ {@=Ddi=1—x+3,
a

@

w1+ $(§—1+a—-§~) it —x 4o — e,
. o

x4

-éT'
AP
12 120

AapHH XocHd kdaami3. Bepraraw pwddepedunan TEHrAamaRHHT ¥Hr TOMOWH X Ba
¢ NapHHHT RXTHEPHA KHAMATIApHLA AHHKRAHCAH, Y3JAYKCH3 B4 y OFRHYS yITYRCH3
anddeperunanaanysyu. Ilynuir yuyn Snpop P tirpn Tiprdypuaken onafauk:

P=jix, 1):0x 1, Ogygl)
b
¥ xonaa k==min {a, i‘l—}’ M=uf‘nya;§P Ifi{x, )] ra xypa

3
#=I —'3“!“-1'2*—%‘}'

3
y4=l--x+x"'--%+

. l [
\ M=2, h=min {1' 2}-= >
Bynra yxwaw i’-f-=—l Gyaranngan L= max ' Eﬂf'—-‘ﬂ—l =1 6¥raan. Ilynzain
0 tr. YEP oy

KHAHG, O x s l? *,=0 opansksa ywGy

£ 0
= —_ LY .
eelx =¥ {x} —yalxy | < V.2 5 %0
Mynoca6aT ypuuau. [y nwHTepBanpa XaTonukhu TONAMM3:
. I !
gy = maxl By [x) = 60-32 ==—lg-‘2-6-ﬂ"'0.0005.

04!‘2—
o i
K¥puuu6 typubauku, 4- akhunamny GHaad aHHK eduM Osgxg? HH-
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TepBajna Xap GHp x YUyH Kynu OHaaH Tezg '@ dapk KHIap 3KaH.

Hemaxk, 0,0005 xatoiak OuaaH ng:\:é— OpaNHKAa AHHK eYlM ypHuaa
3- AKMHN AWK Y4(X) HH OAHID MYMKMH. '

Mawx. L. %y_ =8 AHGpepeHunan TeHrAaMaHHur
X x

Plix, y}:—;—-g‘xg 2, 0siy< 2) thnaamaa y{l)=1 1DapTHH KAHOATNAHTHPAAHIAH eYHMH
YUYH HKKHHYH SKHHAQWAL yz{X) TOMWACHH BA XATOAWK XHCOGAAKCHH.

2, %!-"—=x9+y’ AHgHpepeHlLiaa TeHrAaMa yYyH
X
P=l(x, p):—I<xgl, =1y
tinaamMaa y(0) =0 wapTiH KAHOATNAHTHPYRYH HKKHHYH AKHHIAWRL ¥ (X) TONHACHH B2
XATONHK XHCODAAHCHE. I
3. -‘g‘r—=x—y2 nudepenunan teirnaMa yuyd P=iix, )0 0 7 1=

dx
<Lyl Tynramaa y(0) =0 wapTHH KaHOATAAHTHPYBYH YUHHUH AKHHAAWHU y3(x)

TOAKACHE B2 XATOJIKK XHCOORAHCHE.

4 %xg‘ =y, — oo <Y< oo AhPdepenilnan Tenraama yayu yi(x), ya(x), .., ymlx) ..

KeTMa-KeT/UK Tyanacun aa V{x) = lim y, {(x) Tonuncuu.
o

1.i2-§. JABOMCH3 EHHMAAP

1.16- reopema. (l1.1) Jdugpdepentuas renerama bOepuszan O6gaub,
f{x, 4} Ba ﬂ%ﬂ_ dynryusrap R* rexucauxnune T coxacuda anux-
Aanzan 8a yaayxcud Ofacun. ¥ xyoada: ) (1.1) oOugpdepenyuan
reneaamanune T coxadan osunean uxtuépuil 6epurean xq, Yo 60uLAQHFUY
Kudmaraapea sza bfrean Ousomcus exumu nasxyd; 2) azap (1.1) dup-
Pepenyuan TenzAGManuR2 Supop GABOMCU3 equmu ynunz Gupop Gowka
exumu Guran x Hune xeu blamaca 6uTTa Kuisarada ycrma-yer rywca,
Y xoala dasoMcus edusm Jua ewumnune dasomu 6jradu; 3) azap
(1.1) Oupgpepenyuan Tenzaamanune UKKU QUBOMCUD SHUMU X HUKS Xed
bganazanda burTa KuisaTuda YyeTMa-ycT Tywica, Y x040a 6Y equmaap
QURAR YCTMA-YCT TYWAON, ADHU YAAP YMYMUL OHUKAGRUW UHTEPEaALZA
s2a Gijaadu.

He6or. (%o yo} nykra T coxaruur uxTuépuit HyKTacu 6¥ACHH. Xo, Yo
GownanrFyy KuiiMataapra sra Gyaran wyHaai y=q@(x) eyuMHn Kypa-
MH3KH, Oy eunm (1.1} andpdepeHunan TewrraMaHHHP Wy OGoOULTAHFHY
Kuitmataapra sra 6yATad HXTuépUldl eUHMHHHHT AaBoM® G¥naaau. By
6unaun TeopemaHuHr |- KheMu ncbor stuaran Gyaaam.

{1.1) anpdepenunan renrsamannHr xo, Yo HOIWNAHFHY KnilMaTaapra
3ra Xap GHp eudMd yuyH ¥3 anwkJAaHBul HHTepBaax Gop. Byuaai
EUHMAAPHHHT AHHKAAHHIL HHTEPBANHHUHT Yanl yuaapu TinnaMud# ry ¥,
VHT yunapH TYNAAMHEW 3CH ™ HenK. my==infr *, me=supry * (m =
= -—— 00, Mz o0 XOAAAp XaM GVIHIUK MYMKHH)}. JHAY Xe, Ho OOLLNTAHFHY
KUEMATNApTa 2ra  Ba My < X<y WHTEPBANRA AHMKJAAHraH ya={F(x)
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SUMMHH KYPaMu3. x * HYKTa [y MHTEPBAJHHHT HXTHEPHHA HYKTacH G¥ACHH.
AHHKJIRK YYYH Xo< X * AelHK. mg COH TYOAAMHWHI aHHK OKOPH
gerapacy 6yarand yuyd (l1.1) anddepeHunan TeHTIaMaHHHT Xo, Yo
GOlNAHFHY KHAMATAApra 5ra GYAraH Ba aHUKAAHHU HHTEPBAMH X * HY
§3 nuura onraH y==1{x) e4HMH MaBXYAd DHIH @{x*) =¢(x*) nei-
MH3. x* na ¢{x) QYHKLMAHHHT KafMaTH Tacoandad TaHAaHraH Y(x) .
eunMra GOFAMK 3Mac. XakukaraH, arap g=1(x)} Yphura y=y(x),
x(Xo) =yo GYHUHSHH oacaKk Ba x* Oy OYHKEHAHHHI BHHKAAHHW
HHTepBaAnra Teruitak 6¥aca, y xoana Kowu reopemacura kjypa ¢ (x*}=
=y{x*) ra sra 6ynamus. lllynnaéi knaub, y=¢(x) dyukuua m,<<
< x<Zmo MHTepBania 6Wp KHAMATARW aHuknawrad. Ly Gunan Gupra
y=q(x) bynxuua yuys @(xo) =yo Ba 6y ¢pynxuna (1.1) TgHrIaMaHuHT
EUMMH, YYHKH KYPHAHIIFE K¥pa y =10 (x) PYHKUHA m <] X< My KHTEP-
BalHHRF Xap 6up x * HyKTacHra sKHH HyKraaapaa (1.1) TeHrnamaHHHT
6upop eudMH Guinan 6up xua Gynanm.

3uan y=@(x) byukuua {1.1) nndpdepenunan TEHrAAMAHHHT Xo, Yo
GownanFAy  KuliMaTaapra 3fa Oyaran Ba r|<Ix<Iry HHTEepBaAIa
AHHKJAHTaH eunMu 6YACKH, ¥ xonna r €7t *, ro€rs * Ba my <1y, ra<s me,
@(x9) =@(xy) OVaAraHn yuyd Kolin Teopemacura k¥pa ri<<x<Ire
HaTtepaanna @{x) =¢(x). Bynaan y=@(x) eunM y=@(x) eUHUMHHHr
f1<Zx<Cry HHTEPBANAAH TawKapura (m;<Ix<<mp HHTEpBaAATAuA)
AaBOMH 3KaHH Keau$ 4ukaas.

Kypuaran y={x) eunm pasomcu3nup. ByHaafi 6yamMacHH Aeiauk.
(@==b{x) euuM y=T (x) eunMHHHI AABOMH GY/ICHH. ¥YHAa Xp, Yo HH Y=
=P(x) eynm yuyH OGowWTaHFHY KHAMATIAp KHAHG ONHID MYMKHH.
IOkopHaaru uc6orra Kypa y=¢@(x) eynm y=1(x) UHMHHHT A3BOMH
y=%(x) HUHr Kypuauwnra s»tuGop Gepunr!} By mysoxasanapran y=
={x) eunm y==1p{x) HHHI Ba aKcHH4Ya, y=1P(x} euuM y={F(x)
eYMMHHHT DaBOMH 3KaHu Keau6 unkasu. Jemak, y=@(x) euum g2oxa
dasomcus euum. TeopeManuur 1} KucMH HcBoT Gynau.

y=@(x) AaBOMCH3 eunm OYAHG, OGupop.Goiuka y=q(x) euum 6u-
Aan Gupop x* HyKTana yCTMAa-ycT TYIICHH: 9{x *) =g¢(x *). ¥ xoana
x* y* naBOMCH3 y=@(x) €uHM YUyH XaM, y=¢(x) YyuyH xam
Sownanrvy KuAmataap _6ynaan. IlllyHuHr yuyn rokopuaa uc6or
STHAranura Kypa y= =@(x) eyuM y=1(x) eUnMHHHI AaBOMU HVra-
an. By 6unan TeopemaHuHr 2) KHcMH UcBGoTaaHan.

Arap y==¢(x) euuMm faBomcu3 Gyaca, y eynM IOKOPHAATH MYIOXa3a-
Japra Kypa y==¢(x) eyumuunr nasomu 6yaanu. Lysnar yuyn ¢{x) Ba
p(x} eunmaap TYNAa ycTMa-yeT TYWagd. 3} KucM XaMm HcGoT 6yanu.
Hemak, 1.16- Teopema Ty1a HCOOT 3THALH.

Haruxanap. 1} (l.1) dupdpepenyjuan remcramanure uxruépud
Oowranrun Kulimaraapza sea Gijaean y=@(x) ewumu Kowu reopemacu-
Hune wapraapu baxapuseanda dasomcus y=@(x) ewumeaxa Aasom
arrupuautie mymkun. [y mavrodq Gaasomcus ewumaap Ougppepenyuanr
TEHZAAMAHUNE Bapua ewuMAapuny 3 uwuza oradu;

2) azap T coxa weeapasranzan 6ijaca, n, 8a mg aap wekau 6ijradu;

3) aeap Muxap Teopemacunune WOPTAAPY HAKAT XAMMA HYKTAAQPY
bunran T coxada érean P rijrpu ripréypuaxda fpunsu Ojarut Koasal,
Barku uxruépud P*, P*c=T rgrpu tipréypuaxda §punau 6ijrca,
y xo020a |x—xol <h opasuxda anukaranean 84 _Xo, Yo Botwaanruu
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xutimarsapea s2a Gfrean y=q(x) evumnu Sasomcus eyumza4ia 0aaom
FTTUpuLL MymKkus. DYHAHF HCGOTH WKOPUAArK TeOpeMaHHHF Hclorura
ACOCHAAHAAM,;

4) ageap y=o(x) (1.1) Jdughpepenyuar Terzramanunz GaBOMCU3I
exumi GHAuG, YHUHZ MABNCYOAUSUHURE MAKCUMAA URTEPBAAU M < X<
<mz Ofaca, y yoada y=q¢(x) ewusm x-+m, aa x~»mz da U coxanune
4ezapacuza unTurAOU.

Mucoa. Yuby

Awdubeperilpan  redrnamainkr 90} =0 OCoUANFHY WMAPTHH KAHOATNAHTAPAINATAH
AABOMCH3 SYHMH KYPHICHHM.
Amnano

Y
[ 9= va Fiy)= | @—1)dt.
o

1
F—1
Bepuaran resrrnaManuHr Sapdya euHMAAapH

Flg)m=x+4C &n 4’;— —y=x+4+C

MmyHocaGar Gunak ésnnaan. Bownanruu waptra k¥pa C=0. Papwanky, y*— 1 =0 gan

y==1, F(,,)=%_ Fy=—2 sua m=—L

——§— <x<~§- HHTepBania §arapca, y ywby —l<Ix<I) HHTEpPRPanZA _5*3rapa,a_ﬁ.
2 2 g

Ly — g <x<< 7 HHTepBaA g7 YK €M YUYH AHHKNAHUIUKRKT MAKCHMA) HHTEPBA-

. m2=—§- Aeinuk. Arap x ywGy

AH G¥aann. demax, %J-—y=x eHHM —-%<x<~§~ HMTEPBANAa [3BOMCH3 eunM 6F-

Arap @lxo) =0, xo7=0 6¥aca, C3=0 a‘a C= —xp. By xonna 5 —~f=X—X, eNHM

Jany.

__\”J‘ Y] ,
IS -
N\

13- unama
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t
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4 w 2
Y3YHAHFAH ry ra Tenr G¥araj asHKAaHBWl HHTEPBANHFA 5T, ABHH -3 X <L X <C

i

<—§— Ny M= ——;— — X m2==—§— — %y Wyngai Kuang, 3 —y=x—X, CUHM

—%—»xo<x<—2§- —xﬁ HHTEPBANIA LABOMCH3 euHMAHP (13- uuama).

K¥pHAraH MHcONAA mty BA miy TAP HEKH.
}
Mawk. YuGy —-j-i—==x Z2 x>0 anddepenunan  TeHraamawuur  @{0) =0

GOWAAHFHY LIAPTHH KAHOATNAHTHPAAHIH AABOMCH3 @YHMH TONHACHH Ba yﬁuur AHHKAAHHI
WHTEPBAAH YuYH my =0, my= -} oo 3KaH¥ KypcaTHacu {14- unsmara Kapaur).

e- TAKPHBHA EYHM. DNOPEPEHLLHAN BA HHTETPAJ
TEHTCH3JTUKJIAP

2.1+ § o~ TAKPHEHA EMHM. SANEP CHHHK YH3IHFH

{1.1) audpdepesunan renrnama Gepuaraw 6Yaud, yuaaf(x.y)
cpym(uuﬂ I' coxana ysaykcus 6yacms.
2.1-tavpud. Aeap 6upop I (ouuk, énux, apum owux) unrepsaida
anmmaneau y=q(x} Qyrnkuus yuyn yuby THPTTA WAPT:
. (xp(x) X, xel;

2°. @{x) €Cl), p(x} € C'(I\S) (6ynda S rgnaam -‘!%(f)— hynryun
1- Typ y3usuwea s2a 6ijazan éxu MABIYA BYAMAZAN HYKTAAGD TinAAMY);

o | dp(x)
22| L fix p| <o, xens:

4°, 8 — uexau rijnaam,
gpunau 6gaca, y xor0a y=q¢(x) gynxyus | unrepsarda (1.1} Sugpdge-
PEHUUOA TeH2AQMaNLKe e- Takpubull ewumu deduradu.

Tabpupaan xypuHaguru, e=_ Ba S= 6¥aranaa %{L =f(x,
@{x)), x€{ 6ynann. By xonna [ 4- ravpudna Gepuaran eunm Tanpuduiy
XOCHA KHJTaMH3.

Kyfinaa 6u3 - TakpHOHil  eHUMHHHT MaBXKYLIHTH Macanacira
TYXTanaMH3.

2.1- reopema. Azap [(x, y) @ynxyua wezapacu Gusan Oyryuaad
¥ coxada érean P={(x, y):lx—xol < a, ly—yo! < b} (@ 8a b rap vexru
rycbar consap) énux, TFpu THpTOYPUaKda ysaykcusz 6yaca, y xoada
uxruépud mycéar € yuyn (1.1} dupdepenyuan renzramarune | x— xol <
< h, h=min (a, % , M= max |[(x,4) | =20, oparuxda @(xo)=yo

. 4hEP
GOWNHFUY IAPTHU KAHOATAGHTUPAOUZAN £-TAKPUOUL equMu MABXCYO.

Hcbor. Aeap M=0 6yaca, TeopeMaHHHI TYFPHARMH paBlUaH.
Ternuwiu evum |x—xo) < a opanukia akukaaurak 6ynans. duan M >
=0 O6yaran xoauu kypamus. e>>0 Gepuiran GYACHH, XosSX-Xo-+h
OPAANKAA &- TAKPHOWA eunMHH KypaMH3 (xo—ASx<Xo opanﬁma
TerHuLTH €YHM HIyHTa 9xwam xyprma.uu) YuJGy



Po={{x, y}:lx—xol <h, ly—yol < 8},
P ={{xy)x<a<<xoth, ly—ysl B

Tyepu TyprOypuakiapiu Kypamus. Paswanku, PP, PF cP. f(x, y)
dhynrkuus énuk P r¥nnamaa y3aykcus 6YAradn yuyH uly TYnAaMAa TeKHC
yaaykcns Ofnaaum. Hemak, Gepnaran g¢=>0 Ofitnua wyHNaah 8{e)>
=0 Tonunapuku, arap (x, y}€P, (¥, §) €P HyKraaap yuyyd

[x—xi < 8(e), ly—gl<O(e)
TeHrcHaJgHkap ypuuak Gyaca,
ix, g) —f(x, )| <e .1

TEHICH3AKK XaM Ypunnn 6¥nanu. By mysoxasanan kefinnpok gpohnanrana-
M3, _

DHAK Xj, X2, ..., Xn_i HYKTANAD &pAaMuaa [xo, Xo-+h] OpatnKHA
wydaail n ta 6yaakka OyAaMH3KH, Xap Oup [xe—i, xx] OpaiMKHHHT
Y3yHAHrH ymly

. b
max|x, —x,_,| << min (6(3), ;”) LR=12, ..., 0 x,=xth
TEHTCH3JNKRH KaHOaT1aHTHPAAHK.

(xo, Yo) uyKTanaH Sypyak kosdpduinentys M sa — M ra tenr 6yaran
HKK¥ TYEPH UH3HK VTKa3Kii MymxuH. Dy TYFpH qusuxaap Yyuyd

M=tga=%— 6yacun. Arap h=a ©6yaca, M=%; k=% 6yaranaa

M=—:—=%>-Z— 6yaaan. demak M;{-. Bydnad KeaH6 uHKaAHKH,
M

Pf tyrpu TypTGypuakaa (xo, yo)

p HyKTaga# yryeun M ea — M Gypuak

KOPOHIHEHTAH TYEPH UH3HKIAD Y=
=yo~—8 Ba y=ygo+4 b ropusodran
TYFpH YH3HKJApH GuaaH aGcuucca-
cH x< xo+a, x=xo4h OyaTan
HyKTajsapia  KecHwHwaan. Y
Hyktanapin B Ba C, (xa, #a)
HYKTaHH 3ca A aedauk (15- uus-
Ma). Xocua 6varan ABC yuGypuak-
e PH, P P ne6 Gearuaait-
[} MH3.
(xo0, yo) HyKranan yrysuu f(xo, Ho)
Oypuyak KodP(PUMUHEHTJH TYFPH uH-
BRKHHNT [Xo, X1} opaaKka MOc KecMacuHH unzaMn3. TYEPH YH3HKHHHC
uH3nIran 6y 6yaaru P yuSypuakna érHmn paBwan. YHHHT TeHrIaMa-
CH G —fo={{Xo, Ya} {x—xo} KYPWRHWIAA, x=1x) TYFPH YM3HK GujaH
KeCHIHUI HYKTaCHHHHI KOOPAWHATANAPH 3Ca
(X1, o) = (x1, yo+[(xo, yo) {x1—x0))
6yaaau. Cyurpa (xi, y1) Hykrasan YTyBuk f(x1, 1) Gypyak Kosdduuu-
eHTH TYFPH YH3HKHAAT [X|, X2] OPATHKKE MOC KECMACHHH YH3AMU3. YHUHT

56

15- unama



TeHrAaMacH ¢y —i=f(xy, y1) (x—x() KYPHHHIIAA, X¥==X3 TYFPH YH3HK
GHNAH KecHUIHII HYKTACH KOOPAHHATANAPH 3Ca

(x2, y2) = (x2, h +fxh, ) (x2— x1))
kabn 6ynanu.

Uly ycyama nasom 31CaK, xXoScXx<,xp+ A opaaukia AHHKANAHTAH
rpagury P! yu6ypuakzan YHKMaHAHIaH CHHHE YH3HK YH3HU MYMKHH.
YHuuur yunapuun Ao=A, Ai={(x1, 1), ..., Au—i1=(Xa—1, Ya—1), An=

= (X4, Yn) =({xo+h, y.) neb GenrnAaiiMua, Xoeun 6yaran Aedids ...
Ant Az CHHHK UH3HKHHE @, (x) Aeiauk. By QyHKUKA HANAHTAH, KYPHITA WH
A03uM 6yaraH e- Takpubuii euumanp. Liynn ncbor STaMMa. 2.1- T12b-
PHOHHHE WaPTAAPHHY TeKIHpaMH3.

I° wapt Gaxkapunanu, uyHkH (X, @.(x)) EPF' < PF < P. Arap |x,
X3, ..., Xa—y) TYnRaMERM S mecak, 2° wapt [xy, xe+ANS T¥nnamaa
GaxkapHaan.

Auan 3° WaPTHH TEKILUPHL KONK. [xe—1, Xi] OpasnKHN KYpamus, &=
=1, 2, ... n. Arap xap 6up [xs—,, x| opanukaa 3° wapt Gaxaphica,
y xonda [ro, Xo-+#] opanukaa y=g,(x) ¢ynkuus yuyn 3° mapr
Gaxapunagi. PaBwanky, [xe—,, x:] opaankia

lx—xe— 1| sKmax|xe—x— 1| <m|n(6{a),6(5) )<6(s)
Xi— 1 SCXSCXp ODPAIHKAAH GHPOP X HH oaainuk. llly opannk yuyw

g (x) = m(x,a ey, Y y) (x—%4),

(kl (x) _*Fm (X)) FFlxns Yoo) (x"“x:;_|) . {2.2)
Bynnan

0 () =6t | = 1] (ters Yoo} Lx—E) < Ml — 1.
Arap £==x;_, 6yaca,

9 (0 = @ (5 ) | SMIx— x| < Mmin (52, 42)=
=min(M8e),(e)) < 8(e).

bt {x) — i () ) 1 <8 (e).

Manaymkn, x,_, <Ix< X, WHTeppasia
3

'd_x q')nk] (x) f(xk-lv (Pn {xk—l))-'

Hemaxk,

Sunu “"(x) —f{x, ¢ (x))l udonanu 6axonaliMuz. X,_, <<x <,
wiTepsassa (2.1) ra Kypa
| g (1) — (5,0 (1)) | =
= (1 & (me_i}) —Fx, @2 (x)) <6

KennO Ynkanu. kra l, 2, ..., n Kuumamap 6epcak xaM Wy TeHrCH3MHK
YPHHAH Gyaanu. Jlemax, Ixo. xu—{—h]\S T¥naamaa 3° wapr Gaxapuaann.
4° .WwapT y3-y3uaaH HaxapHara.
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IOkopusa kKypuaran 4g A, ... Ax CHHHK YHIHK @u(x) —~e Taxpuﬁm‘—i-
eyum OVAKG, YHH Jirep cunuk 4u3ury JeRunanu.
Cusuk unankauur Ag A1, A1 Az, ..., Aa—y A, G¥NAKA3PHEYK
W (x), ¢ (x), ..., @7 (x) |
ne6 Gearnaacak, @a{x) = { ¢ (x) 6ynamn. Xap 6up @V (x) HH TONHW
: S

yayn (2.2) dopMmyna KJANAHWAALH. @n(X) €UHAMHH KYJahIHK YUYH €.
Takpubuil eunm ned arafimus.
BH3 .- TakpHOHA euuMuy P tyFpu Typréypuaxpa xypawk. Te-

FHiAN eunm P o={(x, ¢} xo—AKa X0, Jy—1! < B} TYnramaa xam

Kypuanun Mymxud. Wynaaik xuau6, Py T¥nsaMaa @.(xo) =4y WIAPTHH
K2HOAT/NaHTHPAANTAH g,- TAKPHONH euyMHH KypHARK feca GYJAann. iy
6uiad TeopeMa Hcbor 6ynam.

Mawx, %a:cosx Antipepenunan Tenrnama Gepnhran G63au6, P=|{x, y):lel <
Sn ' b . Sty 5n '
==, {yig-—ﬁ—-}, xo=0, yo=0 6¥acun. h=rmin (a, H):-mm (:r(, + =% Ginra.
5;
HR YUYH P»={!X.y)3lx| é—-ﬁj‘", in€—5n} D € "2 OPARHKAN X, = K=,
6 & 6 - 6 4
x3=%, x4=12‘—, X5 2—%}-— HyKTanap Guras GYnadnuk. Macana Gyuaai K¥édunaan:

Teopemana KeaTupHATaR yoyn Guaau OéxQ%r-‘- OpanuKAa IJANep CHHMK YH3HFH

an
P {x} Kypuacuu sa x=T HYKTAAa XaTOAMK XHCOOAAHCHE.

22-tabpud. Aeap lx—xl <h opasukda anussanzan ynKyus-
AQPHURE

F1(2), F2(8)s oo fal)s o (2.3)

PYRKYUONAA KETMA-KeTAuSU Yyuyn wyndad b §aeapmac con ronuacaku,
bapua narypas n conaap 8a |x—xo| SCh 0paAUK yuyH

alx)s b

TenecudAuk fgpunau 6faca, y xoada {2.3) kerma-xeraux lx—xol <h
oparukla Texut dezapaianzan defiusodu. \

23-tavpud. Aczap énux lx—xol <k opasukda anuxaaxean
Pynxyusarapdan rysusean (2.3) xerma-xersux Gepuarean 6§aub xap
xandaft ¢ >0 yayn wyndad 5>>0 ronuscaku, 6apua n aap yayn (x' —
~—x"| <& renecusaux Gamapurzanda yuiby

Halx'y —Falx") ) <&

TeHeCu3AuK gpusau 6aca, y xoada (2.3) Kerma-Keraux rekuc dapaxcari
yaayxcua Celiuaady. ]

2.2- Teopema (Ackoan — Apuen teopemacu). Azap (2.3) xerma-
Keraux 4exan |x—xol <Ch oparurda Tekuc we2aparanean 84 TeKkuc
dapaxaru yaaykcus Ogaca, y xoa0a (2.3) xerma-xerauxdan fusg
OPAANKOQ TEKUC SKUHAQUIYBHY KUCKUL KETMA-KETAUK HCPOATURE MYMKUR.

2.3- reopema. Az2ap énuk lx—xol h oparuxda ysaykcus 6grzan
gynkgusaaprunz (2.3) KeTMa-KeTauzu iy opaauxda Texut SKUHAQ-
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wyeuy 6gaca, y yoa0a DY KeTMa-KeTAUK TEKUT 4e2apasanzan 8 Texuc
dapaxcaru yaryscus Ofracu.

By TeopemafapHUHr 4CO0TH MATEMATHK aHAMU3 Aapcankiapuia Gop
G6yaraukaad yura tyxraamadimus. Aumo Oy reopemanapaan KeArycuaa
dofinananamus,

DHAH €- TAKpHGUA eunM TyulyHyacuian oinanrannd, }- 6obaarn
MTeano reopemacuun {1.3- Teopemann) ucboraaiiMna,

1.3-tecpemansnur neGoru. liynnad {e,), £, >0 connap xerma-
KeTMHTHHE OJaMH3KH, n—eo Ja g,—0 6Vaann, 2.1- reopemara kipa
(1.1} auddepenunan TeHrNaMaAHHUHT | X — xo| < # OpanHKAa AHUKJIAHTAH
Pa{X) =yo GOMINAHFUY HAPTHY KAHOATAAHTUPANNTAH Bar rpadurn Py
TYNAAMAAH YHKMAHANT3H &,- TAKpuOuil euiMu Gop Ba Grpop x, Xo— A<
X o+ A yuyn

Fpa () = patx) | K M|x—x} (2.4}
ypHH.rm 3uan x=xo Aeiauk. ¥ xonaa |x~— xol <h< . ILlynnAr yuyn

1Pa{2x) —@n (X0} | SMlx—xol M—=b
Ywoy

[ paix) —gol = 1 @aix) i — yol
TEHTCHINHKIAH

() | < 1ol +0

Keaun6 ukann, By {p.{x}} KeTMa-KETAHKERHT TEKHC YeTAPANAHT AHIHT HHHM
Tacauxaains. Oxopnaark Myaoxasanapgsas {p.(x)] xeTMa-kKeTaukka
2.2- TeopeMaHy KyAnall MYMKHH.

{@,, (x}} keTma-KeTauK (@, (x)} KeTMa-KETIHKAAH aXpaTHATaH Ba GHPOD
YaRyKcH3 g(x) :pyuuuuﬂra TEeKHC AKKHARWYBYH GYacnd, Kynakank yayu
{5, (¥)} KHCMHI KeTMA-KeTAHK yuyH XaM g, (x)} Gearunn uuinarasepa-

MH3,

(2.4) nan n—oo na Jp(x) — tp(x)i Mlx—x}. e,- TaxpuGHii eunm
YU¥H Tel"HI.I.IJIH_ HHTErpaa TeHrhJaMaHu &3aMH3;

% (0 =0+ { (& 0 @) +4,@)d, {2.5)
*
‘ M(ﬂ
6y epna 14, (x) | =| —r— — fr@e] <enxellx—xd <

SANS, Aq(x) =0, xeS. 3HB.H {cp,,k {x}} KMCMHH KeTMA-KeTAHKHH onaft-

MK: P, {¥) k00 @(x).{2.5) ra acocan @, (¥) =1, + S (f& o, (8) +
+A,,*(§))d§ HH Ba k—00 Ja e,— 00 3KaHUHKH Xucolra oncax:

oy =y + { [(& 9(E))dE.

%o
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Bynpan @(xo) =yo. f(xy4) OyHKuHA P A& y3AyKcH3 OyAraHi .aW
dq;ix) =f(x, @(x)). HNemak ¢{x) ¢yHkuus @{xo) =yo WaAPTHH KaRO-

aTAAHTHPALH BA |x —xol < h oparnkaa (1.1} Anddepenunan reurnama-
HUHr eyuMH. Teopema ucfor Gyaan.

2. 24- reopema. (1.1) dugbpepenyuan tenearamada f(x, y) Pyuryus
P{(PcT) rjrpu tipréypraxoa y Gyduna L xoncranra 6usan JTunwuy
wWaprTure KURoaTAaHTRPCUR. Azap ¢i{x), P2(x) Ppyuxyunaiap I unrepsas-
da (l1.1) remzaamanumne Moc pasuwda e- Ba €y TaKpubull enumaapu
6§aub, | untepsardan osunean Gupop t yuyn ea xaKuKud con § =20 yryn

lpi(z) —g2(7) [ 8 : (2.6)
Tenecuszauk gpunan 6ifaca, y yorda I unrepaasnunz 6apua nyKrarapuda
yuby
I (0) — @2 (x) [ LB 1 (7 1) | e=e1t e 2.7)
TeHecusAuK gpunan 6faradu.

Uc6ort: Asran t<Cx, x€/ untepBanin kypadauk (x<t, x €l xonna
MYJIOX23aAap WYyHra ¥xwaw Synann). ¢ (x) Ba @=(x) PyAkuHaaap ¢-
Ba gr- TaKpnOuii euum G6¥ararn yuyn {1 x, x€/N\S T¥ynnamaa

| dq:;{x} —fx o ()] <,

| dq}f,i) — I (x, %{xlll =8

Ypunau 6ynann. by TeHrCH3NHKNApPHHHT MKKH TOMOHHHM T AaH X raya
HHTErpaMTaiMu3:

| o (5 — i (%) — Sf(g. @ (8))at] <

g‘l SI g —f& w@)la| <o r—.
| fpz(x)*—%(r)—Sf(&%(&))d’él <

gl { I 16 @) lae] <rle—o).

T
Xap MKKH TeNFCH3AHKHHHT JHI Ba yam TOMOHAAPHHH XaAMa-Xaa
Kywnb, ei4ea=e, @ (x)—¢2(x)=¢{x), |§{x)|=g(x) necax pa
MabayM o —B| < |l 4 |B] Tenrcuasnxaan poinanancar; Kyiinparura
ara 6ynamus:

1g(x) ~g(x) ~ {78 @1(€) —F(E p2(8)dE <elx~1).
ByHnaaH ) )
Gwi=13@1= | e wE) -6 el < | ow-
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—¢() = {IF& a6 —F & @)
TEHTCH3NHK YPHHAH Gj’mrtanu YUyH
¢(0) <q(@) + [/ G 9 @) —F(E ®(E)IdE+elx—e)

mMyHocaBar keau6 uukaau. fix, y) QyHKuxa JInnwkil WAPTHHH

X

Kanoaraautapanu. Wyuwnr yuyn g{x) <<g(t) +L gq(g)'d§+s(x—t).

Arap oxupru TeHrcHaamkaa P(x)=gq(1)+e(x—1), 9(&)=¢(8),
=1L #e6, keimnrn naparpapaa ucGornavaauran (2.9) TEHICHIAHKHH
kyanacak Ba g(t) <6 3KkaHuHM xHcobra oacak, ywdy g{x) =<

< 850 -}-—z—(e“"'— 1) TEHTCH3AHKHA XOCHA Kuaamu3. Bus (2.7) my-

HocabaTtHu t<lx, Xx&f XxXon yuysw wucbornaamk. Arap x<{tv, x¢l
6ynca, TerHiuH MHTerpajnalnap x A3H T rasa Q/IHG GopHaamu Ba

g KBemtm0 L 2 (e7HET )
TEHICH3JIMKHH  X0CUA  KHJIaMi3. HKKH XOIHH YMYMABWTHPHO €3cak,
(2.7) MyHocabatra KenaMu3. 2.4- teopeMa neSoT 6¥AAH,
I-HaTuXa. Aeap - rakpubuli evus yuyn @ (x) =Y (x}, xeci(e =
=0} 6§aub, Y{x) (1.1} Suddepenyuar TeneiaManunz QHUK exuML
ogaca, ¥ soada 60, £9—0 da g:{x)—Y(x) Gyragn.

v (2.7) nan 'Y(x) (pg(x)] = ﬁeL““‘—|— (ele 1.
Arap &0, e,—~0 6¥aca, wsnavran wmydocabat xocu.rl 6ynann.

2-HaTHuxa. (2.7) renecusruxdan aeonaruknu ucborrauwda goida-
AQHUUE MYUMKUR,

Ywoy y=qi(x) Ba y=qo{x) ¢pyukunsaap {l.1) anddpepenunan
TEHrIAMAHHHT GHP XHA Xo, fo OOWTAHFHY KHAMAaTJapra ara 6yaraH Ba
Terdway fy, f; nHuTepBaNNapIa AHHKJAAHTAH HKKH aHWK €4HMH GVACHH.
Pasmankn, xo€li1f2. @i(xo) =@2(xo). LlyHuar yuyn | (xo) —
—@2(x0) | << 8 nan =0 3kanu, ¢((x), ¢2(x) NAPHHHT AHHK €YUMIHIHAAH
g1 =0, e2=0 3xkann xenub unkaau (2.7} ra xypa /\1{; vnrepBanga
o1 (x) =pa(x).

2.2- §. HHTECPAN TEHTCH3NAHKINAP

Maskyp Ganana 6ab3n MyXHM MHTETPan TEHrCH3NWKIAP BA YAAPHAHT
KYANAHRAHIWH OHAGH WYFYATAHAMAS,

1. 2.5-Teopema. Azap r\ < x < ra 0pAAUKOA QHUKAGHZAR 80 Y3AYKCUS
p(x) =0, P(x) 20 sa x(x) =0 ¢yuxqunﬂap yayn

¢ lx) <(x) + Sx(m(a)d& (2.8)
synocabar fpunau 6§aca, yrap y!clyn T SSX < ry opaauxoa yuby

o) <o)+ L1 EwE) exp( Sx(u)du)d (2.9)
" 3
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myrocabar fpunau Gjaca, yrap yuayn 1< (x) <r2 oparuxda ywby
¢ <¥(x) + Sx(&)wa) exp(S {u)du) & 29

mynocabar xam gpunaw 6yradu. (2.9) renecusaux [ponyoss-Beraman
Texnacusauzu de6 araradu.

Hcbor gix)= gx(g)qa(‘é)dg Ae6  GenrnaaiMus. PaBluaHKh,
i
g({r)) =90. Bynaan 'L( =x({x)p(x) Ke.nnﬁ UHKAAH. SHAR

A =y () qtx),

1(x)q(x) =x(x) Sx(S)fp(S)ds

n
CHCTEMaHH KypaiinK. BRpHHYH TEHrIaMaHHHT Yan Ba VH TOMOHNApHAAH
MOC paBHILAA HKKHHUWCHHH aiiupn6, (2.8) pan doiinanancak,

By (0g(x) S Dx)-

T

By TEHTCHAIAKHHAT HKKH TOMOHWHA exp( Sx(u) du-)_ ra kynafTupub, r;

x

AddH x rada uu‘rerpa.rmal"mna:

oz t Kin)du 2 'Sx(uja‘u . [ xla)dn
(“8e?  s—{x®e®e’ @< x@v®

| )

Yan toMoHaarn GupkHYN HHTerpanaiu GVnaknral HHTErpainaliMus:
r X 1
K durpdn

i) du .
qeg)e’ J + {q@m@et  ai—
i
xlupda x 2{u)da
! )

{x@a@®et  aa<{x®wi®ry-et a8

byuaan
x{w)de x X le)du
ge’ < x®wes gt
1 T
. X Sl(ﬂl]du
KeAH6 YHKAZH. DHAH Oy TEHPCHAMHKHHHT HKKH TOMOHHKH e ra
6¥ncak,
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M e t 4

T
- ‘x(u]dﬂ ¥ gx{uldu X Exlﬂ}du— s;[u]du

e <e © \x@®w®et = {amw®mer ¢ b=

P Elubdu - Y p{u)dy glw)da

={r@v@et 7 at={x@v@er &

N 4]

Iynnaii kunub, -

LS

< x(e)du

g0 < (x@re®e &

|

(2.8) naH g{x) Ze(x)—9{(x) OGyaraHu yuyH OXMprH MyHocabart
(2.9) wuHr yauakp.

Bu3z kyiinaa I'poHyaan — BenaMaH TEHFCHINHTHHHHE Te3-Te3 yypal
TYpAAMTaH MKKH XYCYCHit XORMHH TABKHENAG ¥TAMH3,

2.6-teopema, Azap risCE<r: 0paAuKOQ GHUKAAHZAM, YIAYKCU3
gix) 20, x(x) =0 pynxyuarap sa 6upop fazapmac con €20 yuyn

o) <C+ {x () p(¥)at (2.10)

L1

Tenecuanur gpunan BHaca, i ¥or0Q wy ri< X <12 opasukda
. .

o(x) <C exp {1 (B)dt (2.11)

i

TenacuzAUK yaMm Jpunsu 6Gaadu. By TeHrcusadk Fponyosn Terzcuaaueu
Nned IOpPHTHIALH.

2.7-Teopema. Acap ri< XS]y OpALURIG GRUKAGH2AK 84 Y3AYKCUI
glx} Quuxyus yeyn 0. 20, B 220 uxruépud j3aapmac bfjrzanoa

p(0) < { (cp®) +p)at (2.12)
TeneCU3AUK fpurau Giaca, y xo400 ri <X < r2 opaiuxda
1) q;m(x}a(.,_%(e““_"'—l) (aeap a>>0, > 0 6jaca); (2.13)
2) @(x) <P(x—n) (azap =0, p=>0 Gjnca) (2.14)

TeHzcusAuKrap xam fpunau 6fradu.

2. 3uan [poHyoan TeHICHanMCH KYANaHMAANUraH AFOHAJHKHK
dcooTAAWra AOHP Macana Kypaidnuk. Bupop ris{x<{r» opaauxda
aHAKAaHrad x(¢) Ba y({) Pynkuuanap moc papHwaa yuwby
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=f(tx), x(4) =x,

=f(Ly), y(&) =y b<IKT

Kown macananapHuuur eunmu Gyacui, 6ynaa f{{, xy €¢C(l'). by xon
yuby

x(H=x+ Sf{s,x (s))ds,

‘o
i

¥ =g+ {f(sy(s))ds

to
HHterpan alusTaap YpHHAH. Bynpan Kyflwnarura sra 6ynamua:

lett) g (1)1 < 1y — yo|+|3|f(s x(3)) = (s, y(s)) lds.

(C, Lip} ne6 lo=sli<(T opa.numa Y3JyKCH3 B3 HKKHHYH aprymem

6viivua JIumudl mMapTHHE KaHCATAAHTHPAAHTAH HKKH apryMeHTy

GyHKunAnap Tynaamuny Gearmnaiauk. Arap f(f, x) € (C, Lip), ant

£>0 ra (£, x )€, (£, xo) €T yuyu 4
H o, i) —f(!, x2) | S Rlxy—xa)

TEHTCH3AUK YPHHAH 6Vsica, ¥ Xonja FOKOPHAArH TeHICH3AUKHH

!
e (8) ~ g (1) | < ) to— b | +]| Sklx{s)—y(s)lds|
o
KypHHHMWIAA E3vin MYMKHH. Arap |xo— 4ol =2 (k) =C, Ix(_s) —yl(s}]:
=2(s), |x({) —y(f) | =2(¢) necak, !zl 6aranu yayn

i
2(6) < C+ (kz(s)ds

fo
TeHrcHanukKka I'poHyomT TeHTCH3AHruHH TaTOHK 3THO, ywoly

i
kit

2 gce® =c'
myHocaBaTHH Xocwn Kuaamu3d. Bynaan x(fo) =y (o) =xo, | xo—yol:
2(#p) =C=0 Ba oxupru Tenrcuznukian z({} =0, avHn x({) =y
aliHUAT Keanb unuKaau.
Arap f<{<{T opaauxkna myunaﬂ yanykeu3 k(1) =0 ¢yakn
MaBxyad 6yacaku, (¢, x\)€l, (f, x2) €[ nykranap yuyn ywosy

(Fet, x) —F(E x2} | SR} X0 —x2]
TEHTCH3JAHK YPHHAH Oyica, asBairniaeK Mynoxasanap €paamuaa

. !
() —g(D | < o —sol + §R (D) 1x(s) —y(s) 1 ds
L
TEHICH3AHKKA Kenamu3. bynaan ['poHyoun TeHrCHINHTHHH TaTOUK 3THO.
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1500 ~y (D) | < P —sal + B (5) L5(5) ~g(s) s
%
TeFCHINHKKS kenaMu3. Bydaau Cponyoaa reHrcuasurniu Tarduk stué
i

Sk(t)dt
tx{t) —y{t)| < Ce®

MyHOCA6aTHH XOCHR KuaaMus. Arap C=|xp—yol =0 Gyaca OyHnan
() =y(H), foe< I T alHuAT KeAUb YHKAAH.

Maskyp 6anf CYHIHDE ATOHAMMK. XaKHAATH $iHA OHP MYyXHM
TCOPEMaHH KeJNTHPaMH3.

fironanux veopemacu. Aeap f{x, yr €€, {x, y) €1 6gaub, {xo, yo) €I
RyKTanune bupop arpopuda yuby

I (x, y0) —Fx, y2) | {x—x0) S Rlyz—inl, 0<<k< ) (2.16)

TeR2CUSAUK JpuHau Ofaca, i .:;cm@a (L. }) rencaama y(xg) =yo wapruu
KANOATAAHTHPACUZGH Knu Ouaan OUTFTa ewumMza 32d.

By reopemann 1909 funpa 0<< k<t yuyn PosenBaat, 1926 Anaaa k=1 yuyn Harymo
{WKOpHAArH TeHrcHATHK KaThuil Ofaranaa} acBotraran, 8a wuxont, 1928 Aunza Tleppor
TeapeMany |x— kol <o yuys

tFlx, go) —flx, )l {x—xa) < lip — gl {2.16)
TEHrCHIMNK GaapHaraHaa HeGornaraM. -

Hedor. Nudhepenunan Tesraamaiuir ys=p(x), y=1+y(x) eonmaapr |x—xl <o
opafHKAa aHHKRaHram Ba Gup xn GowaaHrwy KHiimaTaapra sra OfACHH, AbHE
1 (x0) = {x0) ==yho. :

Fix) =£E£—-:‘;(—x!—, X9 Xp

Ae8 Gearunaiank. Paswanks, Jlonwtank kousachur K¥anat, KyRRABTHHH ToNaMu3:

tim F(x) = lim q?—(ﬂl—v—!i-}—=f(-¥o, Yo} —fixg, Hp) =0

X=X Xy )

Wiywnuur yuyn {arap F{xo) =0 pe6 xucobaacak) F{x) pyuruna |x—xel < o opattuxaz
Y3JYKCH3 Ba X = Xo 114 HoATA TeRr Gyaann. Wy F(x) byHkuns ¥ — x| &< & na afinan woara
TEHT SKAHMHH HeGoTaafMua. Papas avadnnk, Fix)seQ, |x—xol o GVacHy. ¥ xoapa
{x— %ol < ot Ba wynRad x, nyxra TORANAAKKY, Y03 | F(x) | GyHKIMA FIMHUKT MAKCHMYMH-
ra spHwaan, yud @ pedinuk. Paswannn, 0<C Q0. Coana xucofirawnap K¥pcaTaiHki,
{2.16) ra k¥pa

= nixo ISU(:, (p{x}.)-*,f(x, P(x)) = |=£

(xt) (xt) |
Xe—Xp

< e |S £l b} lar o — ]x |F(x) .

F(x) dyukuna |x—xol < o opasuKaa Jarapmac GyAMarany yuys

0<Q==l

T;."l;;r[@ IF(x) ldx |<Q
- "6



Gyaany, wyHnhr yuyH Q < Q. By 3snafuaTARK TeopeMann HeboT 3Taad.

2.3- §. BHTTA MYXUM AHOPCEPEHLHAN TEHTCH3HK XAKKAA

Basra ywby
r<<al{t)x+b(1) {2.17)
Anddepenunan Tenrchaanx OGepraran  Gyacuu, yraa a(1)eC(/),
() eC{), =i )
24-tavpud. Azap | opasukda anukranzan x=ug(t) dynkuus
Y“)’H -
Q1) €C* (),
2° ‘P(f)<ﬂ(f)(9(f)+b(f)

utapraap ypusan o6yaca, wy x=g¢(f) cbyHKuuﬂ (2 17) angppepenunan
TEHFCH3AUKHHAT [ 1a aHHRNAHTAH €YAMHA aAeiinaann.

2.8- teopema, Azap x=q(t), p{lo) < xo, Ppynxyua (2.17) Jugepepen-
yuaa renecusauknune | oparuxda anukranean ewumy 6aca, y xoada uwy
equm yayn gy

, - Sﬂfﬁjh’i ‘dt‘%ltﬁ
P < x‘,+5b(t)e " g et (2.18)

fy

TeHECUIAUK §plnalL.
HcGor. Yuby E(1) < 07 1€, §(t) €C(f) wmapTaapyu Kanoataan-
TRPAAHTAH WYHAAR E () PYHKUUSA MABKYIKH,
(Y =a(t)q(t) +{b(t) +E£(0)]

Tedrank Ypunau 6yaaan. By sca GUpHAYM TapTHONH YHIHKH an KHHCITH
Gysmaran  auddepeduran Texrgama. YHY  MHTErpasna®  TonaMH3
(@ (fo) ==xo}:

1 L
- Suii}dﬁ Sa{EM‘E

@(ﬂ=(&+$lb(t)+5(tﬂe o dr fe® =

T ¢

, - Sall‘.ld’{; ka;“;m; ; - Saf‘;idi SME:
=(x‘n+5b{t)e dr)g’" +(nge f dt)ﬂ"‘
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Bynnan §(f) dyHkuna HoMycOaT Gyaranu yuyH nananran (2.18) Tenrcua-
JIHK KennG udKafH.

Maskyp (2.18) TeHrcHsaukHM GOWKa ycya 6unan weBoraaca XaM
; .

— Sﬂ(t}dt

6ynanu. Yunur yuyn (2.17) HHHF HKKH TOMOHHHM e ra Kynai-
THPHOG, fo AaH ! raya uHTerpaniawl eTapin.

d ”
2.4-§. %af{x} KYPHHHIWZATH BHSSEPERLNAN

TEHTJAAMAHH TPAGMK HHTEFPANJIALL

Maakyp 6angna puddepedunan TEHrNaMali GEBOCHTA HHTErpaanat
Guan 3Mac, GanKH YERHE eMHMHHHHT 0ab3K XoCccanaphuu AnddpeperHunan
TeHTJIAMaHHHT YHT TOMOMHF3Z Kapa® Vpranamus. By cexana ¢paunys
matematury Anpu INyanxape [7], pyc marematirne A. M. Jlanynos [8] Ba
O6olukanap «JInddepeditnan reHraaManapHuur cudar HasapuacH» 1e6
ataaraM nHasapus aparrasaap. 10— 11-606napaa «cndars rasapuacura
Aoup 6ab3H MabnyMoraap Gepunajn.

Xoaup OGupuuur Taprulau XocHaara HucGaTaH euHATaH OAJMA
AHGWPEPEHIHAN TEHTVIAMAHHRT YHI TOMOHH (PaKat 3pxAH Yarapysdura
GornuK, OYnub, y gynxyua {3 2pagueu Husran Oepuacan xoada
ZutppepeHunan TEH1aMa eUYHMHHHHT XOCCANapHHH YpraHaMH3.

1. Apsasn ¢yuxkuuasapHi rpadMk HHTerpantam GHAaH WYFYHAaHA-
MH3. By aHnK uHTerpaanaphu raxpubuft xucoGrawm mapaycura MaHcyG-
AHD.

Macasanune gjduswuu: Bupop a<{x< b opannkaa yaaykcus f(x)
GYHKUHAHRHAT  rpadurd  OViAYa GOWNaHFHYMHHHT, AbHM F(x) =

Ey

= Sf{x}dx, <2 x< b PyHKUMSHUHT FpaBFrH UH3RACHH.

a

boitkaua alTranfa, wyHaait y == F (X) YHIHKHU ACAIN JOIHMKH, YHHHT
xap 64p X Ta MOC Kearai opAMHaTacH acock [a, x] kecMaaan ubopat Ba
y=F(x) uu3urn OGuaaH uerapasaHraH STPH MHIKKAH TPaRELHAHHMC
I03HTa TeHr GYJicuH.

Y6y F(a) =0 Tenraukka kypa,
KYPHIHIIR A03MM GYaran ¢pynxuun 9§ y=f(x)
rpadurs x=a HyKraga alcuMcca -
ykuhH KecHb yrazun. By F(x) Huur
rpadury xakuaa Aacraabku Mabay-
MOT.

Iuaw [a, x| kecmann a=uxo, x|, ... g
{¥p<Zx,<Z... } HYKTanap 6unan 6¥-
nAakaapra Gyxamui. Byauum nykra- O a=is % % -~ X« Xuw X
AapH Tynaamura f(x) GyHKIHSHRET
XapakTepiH HYKTanapHHH {3KcTpe-
MYM Ba OypHAHII HYKTaNapHHH,
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HONNAPHNH, GYpuakin HYKTaNapHHH) KHPRTHII NO3HM. B¥ann nyKraaa-
PHARH ODAWHATA YKAra napajjen Yasukaap yTkasamus. Yaap y={(x)
UHBHFM -GH/IAH KECHUIHG, 3rPpH YHIHKAH TPANeUHANAD XOCHJ KHAALK
(16-unsma). ¥pra Kufimar xakupa teopeMmara Kypa {xa, xe4] Kecmana
UEYHEAR §eqs HYKT3 TOTHAALMKM, -

N FOdr=f(8s)) (fpy —), k=0, 1,2, . ..

e

myHocaGar Vpnnau Gynanu. llywra acocan wyhnmaarn MynocaBartaap
YPHHIAN:

Fu) = §f0gdr={F(x)dx+F(x) =F (%) +F(&) (5 —x),
a g
Flx) = {[(ydx= {ix)dx+ {Ix)dx=F(x) +[(&) (o —x).
@ £ L1
o (2.19)
Fix) = {[(nax= { fnax+ { fnde=
=Flx_ ) +FE ) x—x_\),
Papwmianku, xap 6up F{xi_(). i=I1, 2, . .. muxkzop yuyr F(x}

MHK/LODHH TOMHLI MYMKHH. JHAH GOWAaHFHY F{X) QYHKULHAHHHT Xg, X5,
e s Xk « - - HYKTAMAPRATH KHUMATAAPHHH TOARSE, (X0, Fi(X0) ), (%1, F(x1)),
oy (%e, F{xe)). .. HyKTaNapHK ACAAMK3 BA YAaPHN TYFPH UK3KK KECMACH
6haad TyTawrthpamnd. CHHBK 9H3AK XocHA Oynaaun. Hly cHHMK uH3HK
GOUNTAHFHY (BYHKUHAHHHT TaXMHHUH rpadurn 6ynaau. ja, x] kecManuur
SyaM HyKTasapu TYNAAMHra f(x) PYHKUHAHHAT XapaKTepd HyKTaaapH
KHPUTHAraHn yuyH F{x) QyHKUMAHUKT TAXMUHHA rpacdury xaM Teriund
XapakTepaH HWyKratapra sra Oyaagu. Kada Kanamuske, G6yauw
HYKTAJIaDHHH KaH4a AKMH KHAHG oaukca, F(x) QYHKUHAHWHT rpadHrh
uryHya anuk Gynaam.

Ki#iunran macana eyuMHHU OXUpPUra erkasuwi yuyH {x;, F(x)}, (=
=0, 1, 2, ... pyKranapHu scawt GuAan WYFYANEHAMU3. i, &2, ..., B4 ...
HYKTanapra MoC KearaH Ba y=f(x) uyu3ukna ETyBUM HYKTasaphu
M (E1, F(E1)), Ma(E2, F{52)), ... ne0 Gearnnalinuk. ¥Yaapun opaunara
yKura npoekuunnafimus. Haruwana Mi{0, f(E1)}, M5(0, f(E2)), . . . Hyk-
Taqap xocua G6yaaan. by Hykranapuu kyr6 ae6 atanysuu Q, Q= (1, g}.
lgl =1 nykra 6uaan ryrawrupamus. Xocwa 6yaran Hypaapuu QM],
QMs, . .. aefimu3. JHAH F{x) OYHKUHA rpapuruiy NoN Ns. . . CHEHK
unanrd Gunan aamawthpaMna. Dy epaa No=~No(xo, 0}, Ni=Ni{x),
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F(x1)), No=Na(xs, F(x2)}, ... CHHHK YK3HKHHHAT 6§ftfiumapu MOC HYD-
napra napauieinp, AbHH NoN | [ 1QM1; NiN2l QM. ... . XaknKaras,
N:N;i1 GYFHHHHHT Gypuak KO3POHUHEHTH (2.19) ra kypa

e T TP _pe L),

X1 —%
Jeawra Kypa ca QM HYpHUHT ﬁyj:max KOHPHHIHEHTH

. FE)
g=t00 —pe ).
. »
Memak, QM1 1|1 NNipy (17- uH3Ma).
18,19-un3Manapaa HKKH QYHRUAA YIyH GolunaHFry GyHKUHAHHHT
rpadHry TaXMHHHH YH3HATZH

'y :
T e
:::IIHIII |I|l- ":J|]|
||IH| |‘=‘|||b.||l |

FERRTAN. 4 l1|ll FEyN

% gy T ll|l‘||‘[l

I | | Il |l|
3 i S ‘

R (il BN ol b

TR

- !-I:li_-::ilillifl ||l

H | T ) 1 ]F
!|:|m|||||l|1l||=ll-‘l

M et RN
||||z|.||ll|-l1|||||lll\l\

17- uHama.

Mawk flx} OYHKUHARUHT KyRRaard Gepuaras rpadrinapd 6yiinua Fix}=

= S,f(t)dt GYHKUMAHKHT Tpadury YHEHACHH (20, a. 6, B, F- yu3Manap).

a

Benarma. Kyrs @ nu abcuucca ¥KnAA O HyKkTaAaH 4anaa €xu fHraa TAHAAUWHHHT
AXAMMATH YK, BH3HHHT MyROXa3anap yuyH opAHHaTalat ynraa xoilnawrad rpadhux yuyH
(} uyKTa YHOAH vanna, €ania aoRAatural FPatHKHH YH3HW Y4yH sca @ HykTa yHraa
raHAaHHIA MAwWKAa Kyaah Gfnaak. AKC Xoaaa TeFHWAH HypAapHH (CHHHK UH3HK
G¥FHRNapuHH) & GYpUaK 0CTRAA 3Mac, n— ¢ Bypuak OCTHAA $THA3INW MO3UM Gynaan.

2. Suau
Y —fx) - (2:20)
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||IllHI|

18- uzma

KypuHHULIA AuddepeHunHan TeHraa-
Ma Oepuaran 6Yau6, yuaa f(x)
PyuxuHs GHpop a<{ X< b opanukaa
y3AyKCH3 rpadurn 6unan Gepuaras
GYIACHA.

19- unsmMa
¥
1 s4 3 }
|
z o=4
0 R X O a-womudpad X
a ¢
Y
2 ¥ 4
—2 ——
2 a-uxmuépui .
" g~uxmubpu
o[ 1 53 ? %
& é
20- unsma.

Macaranune Kgdusuu: (2.20) anddepenunan tenrnamanupr =
—(x g)assxb, — oo <{y<+ oo} COXaHMHT (Xg, Yo) HYKTacHaaH
yragHraw MHTErpan YH3HFH TaXMHUHAH YH3HJICHH Ba Oy HHTerpan
YHSHKHHHT XapaKTepaH XOCCAJapH TeKWHPHJIACHH.
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Macajiann eynmi yuyH apBad f(x) QyHKUHAHHHT GOLLIAHFHY
X

PyHKLHACH  Fr) = Sf{g)d§, a<<x< b nu uyuanw Kepak.bynn 6u3

[+

* X
6unamus, Cyurpa Fx,) = Sf(g)dg 6yaranuaan ¥(x) = Sf(&)dg-i—(l‘o

a a
*p

¢popmynana Co=go— ‘ f(E}dt 6ynann. lilynpad kuauG, y(x) =Co+4

+ F(x) Aau kypunagukk, F(x) GyHKnuasnnr unanaray rpapafans opan-
HaTa YKH G6Yhuda Cp Ysrapmacra cujkurcax, {2.20) nudipepedunad
TEHINAMAHHHT {Xo, Yo) HYKTalaH yTdOHraH HHTerpai 9H3HFA TaXMA-
nufi unanaray 6ynanu. Arap xe=a 6yaca, Co=ye 6¥nann.

UH3nATraH MHTETPan UHBHKHHHT 3KCTpeMyM HykKTadapu f(x) dynk-
uua rpa@HraHHEr adcumcca YKUHKE Kecn6 YTraH HyKTasiapura MoC Kesa-
an (18, 19-ypamanapra Kapanr). f(x) ¢yHKUMA rpadHFHHHHT SKCTpe-
MyM HyKTanapHra F{x) OPyHkuuAHHHr OYpRAHID HYKTadapH Moc
Kenaan. Arap GHpOp ri<<x<Crz opaankiaa f(x) ¢yHKUMA xamaloBuH
6yaca, Yywa opaaukna [ (x) <<0, GuHoGapun, F”{x) <0 6yrann. Ie-
MaK, ri<<x<<rz opasukaa f{(x) QyHKUHR TPAPHTHHHHT KaBapHKIH-
ru OKopHra Kaparau. ' (x) >0 6¥arauaa sca reckapucu 6¥nann. Ulyn-
ra yxwaw, arap 6upop r)<<x<<r; opasvkaa [ {x) <0 6yau6, r;<<
<x<r, r1<<ry Aa {{x) >0 6yaca, y xonna r(<<x<<r; aa F'{x)=
=f(x) >0 Ba F{x) PyHKILHA JCYBYH, AKC XV 12 3CA KAMAIOBUH GYaaTH.

18- ynsmana 0= x<n opasnkaa rpadurn Gunan Gepuiral y=cosx

PYHKUHA YUYH %= cosx, y{0) =0 Kown MacanacH TaKpuGaH euHATaH.
19- uuzmana sca ri<<x<<ra,ri<<—1, ry>>| nutepsanaa rpapura 6u-
nan Gepuaran f(x) =3x>—1 dyuxnus yuyn %=3x2—l,y(0)=0 Ko-
UIH MacanlacH TaXMHHAH eYH/ITaH.

JcaatMa. AHUKAHK KaTTa 6¥AMaraud yuyH GadH sTwaran yey Sunau (2.20) wipu-
HHWAArH RHOGepeHIHAN TEHFNAMANADHH HHTErpaifaml yHua Makcaara myeoduk amac.
Ammo K§n coxanapaa (pusnka, xHMAd, Ouonorna ea 6. ) ¢ynkuua Typan acboGaap
épaaMuaa rpadux yeyasa anaknannw Mymiud. Iyuas anddepernvwan TeMraaMmanapHu
rpapHK HHTETpasAawra TYFPH Keaalw. Anfarra, TexHUKana afATHAraH MacananapHA
K¥303 TYTRG TYpAM urtezparopiap ApaTHAran, yaap f(x) dyHkuuaswnr rpadpurs 6Him-

x

4a gapxod Fir)= ‘f{{;’)dﬁ PyHKuRARARC rpadurayn wrané Sepaan. Hurerpatopaap-
a

HHHT KOHCTpYKUWAcH (2.20) kipnuuwaarn anddeperlinan TeRrAaManapHu rpagux uu-

TErpaARall HAIAPHACHIA ACOCNAHTaH.

M 3 w K. ¥ur vomonn 20(a, 6, B, F) -unamaga Gepuaran ynanwxnapaan n6opar 6faran.
-‘d?!f-==f{x) AaupepeHithan TeHr1aMadd rpaduk wHTerpamaanr (yuia a=xo AefHAHWR
X

Kynaf}.
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3-600

XOCHJTATA HHCBATAH EYHJIMATAH BHPHHUH TAPTHBJ];H
OORHA NHSSEPEHLHAN TEHFJNAMAJAP

3.1-§. EYAM BA YMYMHHA EVHM TYIUYHYACH.
KOUWIH MACANACH

1. Xocaiara wucGatay eurAMarad Oupunuys Tapruban  0ARH
AH(pdepeHLHan TeHr1aMaaap ymby

Fix, 4, ') =0 (3.1

xypanumna ésunanu. By epaa F yu aprymentan yuxunsa 6yaub, y
yﬂuoa.nu cpaaouuur ouuk D3 rynnamuna {Ds coxana) aﬂumauran Ara
6y Tyl‘lJlaMHH R? Tekucnurura oprorokan npoeknusnacak, R? za oupo
ounk I' Tymnam (T coxa) xochn 6yaanm.

3.1-tanpuo. (3 1) Oupgpepenyuar renzrama Gepurzan 6faul
F(x 4, y") Pynxyus R} gpasonunz D; coyacuda anuxraxean Gacun. Azq,

I {ouuk, enux Exu ADUM OWUK) UNTEPBAAOa AHUKAQHIGH Y== (p(x
Qynkyua yeyn Kydudazu yura wapr:

1% (@) €T, x€l, (5, @617 (x)) €Dy, Frck, D,cR;
2°. g(x) €C()); | 3.2
3°. Fix, g(x), ¢’ (x)) =0, x¢/

Bamapunca, 6y gpyrcyus | unrepeaada (3.1} Sugdeperyuanr renzrama
Hunz evumy Oetiuradu, (3.1) remeramanune equmuza Mot 32pu Mu3H
{asnu y=o(x} Qyukyuanune 2paguei}) Yrune UHTEIPAA 2PN HUSUF.
{(éry coddaeuna unrezpar wuaury) Jdeduradu.

Azap napamerpux xypunuwda Gepusean x=x(f), y==y{t}, {¢.
(f; — napamerp t wume gzeapuws coxacw énuk, oquK, ApUM OHY.
untepsardar ubopar) Ppynxyus yuys x (1) #0, tel; 64aub, Kydudae
Y4TQ Wapr:

1% (), g €D (20, y(0),  LE)ED tels

2°. g €C (1), x() €C' (Un);

3 F(x(0, win), L=, rel
baxapusca, y xoada x=x(t), y=y(t) Pynxyun I unrepsasd
(3.1) Ougppepenyuar renzramanune ewumu Jetiuradu. bBavsu xorrapo
edumuy Wy Kipunuwda udram éku é3uw Kyaad Ofaadu.

(3.1} andpdepenuran TeHrnama yuyH xam (1.1) aauddepennna
TEHrIaMa yuyH aUTHAraHuieK euuM yu: y=@(x); O(x, ) =0; x=x({)
y=y({) ({1} x¥purnmpan GuTTacy OpKaJy H3MaHaAM.

Arap 4{3.1) auddepenunan tenrsama y ra Hacbartan Gup KuitMata
eYHAHI MYMKHH 6¥Jaca, y xoama (1.1) auddepennnan tenrsamar
KegamMus Ba 1-6o0paru Gapua Mynoxasadapiaan QofiaadaHAUINMYH
MyMKHH. AMMo (3.1) aoum OHp KuilmaTaa eduaBepMaiin.
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(3.1) audpdeperunan renrnama ounk I' TYnraMEuer Xap 6up (x, y)
HYKTACHAA Y HUHr OMTTA éKkn GHp HeuTa KHIMATIADHHW aHHKJAACHK
nednuk. Xap 6up (x, y) nyxrana i’ fau poAnananus 6urra ékn Gup HeuTa
OHpink Bekrop uu3amus. Hatukaga HYRaNKUIAAD MadfOHH XOCHA
6Ynaan. DHAH MHTErPas YH3HKIAPHHHT TAKPUOHI TaCBHPHHH ONHUIHMH3
MYMKHH. EUAM TYUIYHYACHHH MYCTaXKaMAALI YUYH MHCOAAAP KYpailnkk:

Muconnap. . Yuly y’—x*=0, Da={(x, g.4): 02 <C + o0, — 0 <y < + 00,
— oo <y <+ oo] anddepenunan Tenrnama yuyn y' = +x, 0x <+ 0. Opannara
¥KHFA HHCGATAH FHT APHM TEKHCAHKHHME Xap Gap (X, ) HYKTacHua® y =yx Ba ¢’ = —x
AnppepeHunan Tenraamanapuuir Paxat GuTTafad nHTerpan udsHKAapH Yraxu (21-uuna-
Ma). Appan AYHanumnap MaHOOHHHH 4YH3IWL KMAKA sMac. BupaHk BeKTopHH W =x yuyn
TYTAMW YuIUKAGP GHAGH, ¢ == —x YUYH 3ca MYHKTHpRap Ounad Gearuaadimus {21-9uzma).

¥

N

2}- ynaMma 22. uusMa

Cyurpa Oy AjHanuunap GJnua HHTErPan HHIHKNADHH YHzaMH3, ANGaTTa KynafnaK yuyn
appad (x=4Fk Ba x= —£&, k— XaKHHHKl COW) MIOKAHHAMADHH YHIHG YWKHW Kepak.

y==" +C. y= Y + C dynkunarap C WaHr Xap Gup KuiiMaThAa 3.1-ravpHdHuHr

Gap4a WARTAADHHH KAHOATAAHTHPHULMHH B eYHM SYaHILMNA TEKWHPHOI KHAHH 3Mac.
2, Ywey

PP U9y +y=0 Dy=[(x, 4, ¥'): — o0 <1< + 00, — 00 <Y< + 0,
— @ <y < + oo}

anddepenunan TeHr1ama yuyn g’ = | Ba y’ =y. ¥napaau Supuaunck 6ypuak koad e
I ra teHr THFPH uMIMKNAD OMNBCHHH NONANACA, HKKMHUMCH y==(e* BKCROHEHLHAN
PyHKunstap onAachHy wdonanaian (22-uusma). y=x4 € pa y= Ce* dynKuusnap € HHHr
Xxap Oup kuifiMaTHAA 3.1-TABPHPHHHT LWAPTAAPHHN KAHOATAARTHPHLIMHH OCOHTHHA
TEeKWHPHIL MYMKHH. :

Yuywmuh euns TYwywuacHHR KupuThlrzau asean (3.1) vemraaMma yuye Kows
MACANACKHH KFAMH3.

Kown wmacasacu: (3.1) Qupdepenyuar tencaamanunz y(xo) ==yo, (xp o) ET
BOWAGHFIY IAPTRI KAHOOTAGRTUPYBYUE eitir TONUACHN BKI 2COMETPILK HYKTAU KASAPOGH,
(3.1) Supepenquaa tenezaamanunz {xo. o) €T wyKTadan Jryeuu unrespas wuauru
KfpeaTuacun.
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(3.1} andipepenunan Tenraama ¢ ra HcGaTAH EUHARWY MYMKHH LeHTuK. ¥ xo

{xo, yo) HYKTAHHHT GBpOpP aTpoduia y' yuyH GKp Heda XAKHKMR KARMATAZPHM (X8XKI
PYRKUHAFAPHR) TOTIAMHA:

YW=lelx, y), k=12, .., m (¢

Arap xap Oup fa(x, y)(k=1, 2, ... , m) (yHKu¥A GUPOP MABKYASHK Ba ATOHa,
TEOPEMACHRUNT ILAPTAAPHHH KAHOATIAHTHPCA, ¥ X008 (Xo, o) HyKTasa (3.1) anddep
UHAN TCHIMAMEHHET Mt Ta HHTErPA) 4U3HFH FTain. Bavik f*n'f"n""'fﬁzn (Ra=sZm) ¢y

uHARap KoMnaexe 6¥nca, ¥ xonda 6u3 dakar fgm“---"fm PyHKuusaap GuaaH Hut X¥

mu3. By xoana (xe, yo) HYKTARAH TerWwanm AHMPEpPeHURAN TEHFNAMAHHHT Bt — fog
HHTeFpas HHIHFH FTaaH. .
Az2ap (3.1) Jupdepenyunn renzsramanunz saxusud folx, ¥), ..., Folx, g) k<
PURKGUARAZA MOC KeA2AH ad {Kp, Yo) RYKTAND YHUHZ UNTE2PAA YHIUKAGPUIA GTRAIUA.
" ypunsarap Typau Gypuas xedxdduyuenraapuza Iee 6gaca, ¥ yoadn Kowu macesacs s
ewumen 32a defiuradu.

Macaaan. |-muconaa k¥praran y'?—x? =0 anddepenunar TenraamMa yuyn
6up (0, ¢)(y — nxTHEpRA) HYKTaZah HKKHTA HHTETPAn WHIAK ¥T3AHK B2 YhapH
YPHHMaRapH TOPHIOHTAN TYPPH YHINKAAPAAH HOOpaT. [lemak, opannata YXIHHNT HXTHE|
Hykracy y4yH Kot Macanacs Arona eunsra 3ara sMac. AmMo FHI ApHM TEKHCNHKH
HXTAEPHE HYKTACH YYyH KOWH MacanacHHHET e4HMH RFOHAAHWP.

3. Yuby

y"‘we’y" '}‘ng' --x"'e‘:=:0, Da= Ra

AnddepeHnan TEHFAAMAHN Kpaiank. ¥un (g —e*) (g'? +x°) =0 Kypunnuira Kearnp
mymrin. Bynpan y —e'=0, y?+x2=0 auddepennnan renrqamanap keand unka
Hiknnun anddepeniuan TenraaMant ¢ ra vucharad eycak: y' =iy, ¢ = —~ix {i — nag
Gupauk). Hemar, fi{x, g} =", fo2(x, y)==ix, [3{x, y} = —ix. Paswanku, y’' —e"+=0
yweg’ < C Ba TENFCHANAKHHHT HXTHEPHHT HYKTACH yYyn KowWw Macanach ATONa eNHMra
Gyaub, axraeépalt Sepunran (xo. yo) Hykragan Gepriran anepeHunan TEHIIaMaH
dakar AroHa HRTErPAA YN3HFH YTAAM. :

32-tavpud. (3.1) dudpdepenyuanr renzrama (xy, Yo} HYKTAHL
bupop arpouda y’ 2o nucbaran esuruuiy MyMKun, snu (3.3) renasas
Aapea axpasadu Oefauk. Azap xap 6up (3.3) Tenzaama

y=qeix, C), k=12, . . m {3.
YMyMUl ewumMin éxu
@ (x, y)=C, k=1, 2, ... , m, C -~ uxtuépu jjazapmac (3.

ymymuti unrezpasea sea bfaca, y xo10a {3.4) ymymul evusasap rinaa
(éxu. (3.0) ymymud unrecpaarap rifnramu) Gepusean {3.1) Cudheps
YUAA TERSAAMARUNE YMYMUL edumy (Exu yuymud unreepaau ) dedusadu,

Kuputharan tavpuad (3.1) renrnama y' ra HuclataH 4YeKCH3 K
equMra Sra 6yaran XoA yuyR XaM Vpuean G6yaann 1-MuHCcOH
y:—x'=0 3a1. Yuaan 0<{x<+4 oo nHTepBatpa y =x, Y = -

6YnHG, OGHPUHUYHCHEHHT YMYMHH edumu y-_,_—--;—f-c, HEKKHHYHCHHHKHR 3
Y= -——’5;-—}-6‘ 6ynaau. DBepunran TtenrnamaHuHr  ymymMuHl  egqn
y=-x§2—+ C, y= _.i‘;--{-c G¥nann.

Mucon. Yuby
siny'==0, Dy== R®
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undpepetHaN TEHNAAMAHH K¥PaHauK. Yuaan y =ka (k — GyryH) Ba y=knx +C keanb
THRAOH. YMyMHA eynm ywby

y=C, g=—nx+C, g=nx+C, ..., y=—nax+C, y=anx+4C, ., (n — natypan
um} vexcHd K¥nm hynkdanaRap tynnamuaan wbopart. :

33-tapvpud. Aeap (3.1) rencaamanunz 6upop | unrepsarda
mussanean y=g{x) edumununz xap dup nyxracuda Kowu macaracu
woHa ewuMza 32a Ofaca, y xoada y=g{x) (x€l} euwum Oepuszan
renzaamanune xycycud ewumy neiimnaau. 1- Ba 2-Muconnapia Moc

2 o
T Y= y=x.y=e (yHKuHANAp TerHAN THpe-

WHUHAA TEeHrIaMaJapHHET XYCYCHE euHMAapHAup.

KOxkopraarn Tasprdiap MyHocabath GHAAH MAXCYC e4uM TYILIYHUACH-
IH KHPHTHW JO3HM G¥aanu.

34-rtawpup. Acap y=q(x), Pynkyun (3.1) rTeHzaamanune
I unrepaanda anuraanean ewumy 6iaub, y=g(x), x€l pynxyun Gusan
rascudaaraduean URTEZPAA HUSUKKURZ Xap Oup ryKracudan y=g¢(x),
x€! unrecpar uusukdan Tawsapu wy ryKrada y Gusaw Gup xua
Ugnaruwea 3za 6fraduear, aMmo Jua ryKTanure uxraépull arpoguda
yrdas Papx Kuraduzan axa 6OWKA unTezpaas wusuK freca, y xoada
y=w(x), 2l ewum (3.1) remesamanunz [ unrepsarda anuxranzgq
saxcyc ewumu Oefinradu.

Maxcyc eunmnapra 3.4- § 2a anoxuaa TYXTasaMmuz.

t- MHCONHA — oo <Zx < -4 oo HHTepBaNJa K{ypcak, opAMHATA VKH-
IHHT Xap OHp AYKTacKAaH ropu3oHTa/l ypuHMara 3ra OYAraH HKKH
HuTerpan uu3uk Vraaw. AMMo Oy Yku GepHaran augdepeHUHan
TeHIAMAHHET eqHMH 3Mac. Jemak, ywia MHCORZa MaxCyc eunmM iHyK.

Mucoa. (y)’=y* Ds={(x, y, ¥)—oo<r<too, —oo <Y<

+ 00, 0Ly < + oo} Audpdepenunan TenrnaMann § =y KypHHHINZZ
‘an MyMKHH. Mabaymkr, abcuncca Ykn (abHe y=0 un3KkK) Ba
_ 40P
="
3¥au6 xnamar Knaagu. AMMO ¢ =0 4H3HKHHHT Xap Gup HYKTacHAaH Gup
ki1 AYHANMILAA WKKHTA MHTerpas uu3uK Vyraad. LyHuur yuysn
7==0 maxcyc eunmaup.

HBHlLAA Y= —

KyOnk napaGosianap Gy TEHr/aMa Y4yH WHTErpai uu3ux

3.2- §. KBAAPATYPAJAPHA HHTEMPANIIAHYBYH BAB3H TEHTNAMANAP

I. n-papaxann GUpPHHUH TAPTUOAH nmb(pepeﬂuua.n TeHrAaMa
F(x, 4, y'y =aolx, ) ()" +ailx, y) (y')"_ et (X, y)y 4+

+aolx, y)= (3.6)
aol(x, i) =0 K¥prHHIDAA E3HAAIH. By y' ra Huc6GaTaH n-napaxanu
redraaMaaup. Arap n==1 Gimca aolx, g}y +ai{x, y) =0éxn aelx, y} #
ans :x‘ L=ftx. y) Ofmanw, moum (L1) ang-
pepeHuMan Tenrnamara wKenamud. Anbartra, (3.6) Angdeperunan
renrnaMaaa aelx, gy}, a{x, ¥), ..., 8.(x, ¥) bynkuuanap 6upop ounx I’
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TYnAaMaa aHHKJIaHraH Ba Y3AYKCR3, JHr copmma xoana m;(x, y)=
=b=const(i=0, 1, ... , n} 6Van6, ywuoy

FLyy=bo(g)" +bi(y')* ' +..+ba iy’ + b=0
TeHrnamara Kejamus. By TenrmaMauuur g ra HacGaTaH XaKHKHi
eYHMAAPHHH Ri{j=1, 2, ... , m, m<In) Aehank. ¥ xonga y =4k; nau

y=kix+C éku k= y:C Kean6 yukaan. llyHunr yuys F(y:C) =0

Gepuaran angdeperlinan TeHTJaMaHHHT YMYMHA HHTerpaaH Gynaan.
Arap ao{x, ¥), .. , @(x, y) oyskunanap ounk T rynaamia

aHMKAaHraH Ba Yyanykch3 6¥aca, y xoaaa (3.6) Tenrnamamm gy’ ra

HucOaran eund, yhapian XakMKhil KNAMATAADHH OACAK, KyAHAArH

y=flx. ), k=1, 2, ..., m m<n

anddeperusan TeHraamanapra sra G6ynamus. Kefinnry mynoxasanap
fe(x, y) oyHkunanapra Gorauk OGynagn. By oyHkuuanap yuyw I
Tynaamga Kouwn TeopeMacHHuHr waprtnapn GaxapHnaik gellnk. YHaa
Gy T¥NAaMHHHT Xap GHp HyKTacHia Kotud MacaiacH AroHa eudMra sra
Gynagu. llyun wakp kpaamusku, T tinaam fi, fo, ... , fm PyRRUHRAED
aHukAaHHw coxanapu Iy, Ty, ..., I'n HUHr KecuwiMacrgad HBopaT, FbHH
m
I'= N T}

=l

Mucoaaap. L {(¥)°+ 3 () —y — /3 =0 aubgepenuuas Tenrramann «j-

pakank. ¥ ¥ ra wnc6atan 5- napawans. By venraamami ((#)’+D ()Y —1) (¢ +
+ V3) =0 xypunuwaa Eauw mymgun. PaBwadkd, YHHHT X2KHKHA eunmaaph y'==l,

¢=—1, g = — {3 G§aaan. AMmo audPeperiiian TEHINAMAHHKS HHTErpaHHR GuTTa

BEE 4 (1) - (155 o
( x ) +V3 x x v
dopmyng Gurad é3uw Mymkun. Bynaa Fy=T:=Ty=R? =Nl =R demak,
IOKOPHAAFH TeHrAaMa yayH R? Tekucawkukr wxThEpuAl (xo, yo) mykracnaa Kowmun macanacy

AroAa eYHMFra 373,
2. Ywly ¢ ra HucSaTaH HKKHHMH Aapaxany

()2 — (2% 4 cosx) ¥’ + Zrcosx =0
LAPPEpPeHLHan TeRTAaMAlaN

¥ =2, i ==cosx
KeAuS 4uKaRH. Bywaaw Gepuarad TeHrnamasnar yMymnit edumn
_ y=x"+C,  gy=sinx4C
6ynanu. 2- muconna Dy =R% Ta=R* Ba I'=T\(} h= RZ.R? 03 ArOHA/MHK XOCCACH YpRHAN.
XyoaH WYHHHTAEK,
[

Vi

(DCRY) auddepenunan  TEHrAAMA  ydyH FP=TNT=R'ND=D  skauAurukn
KipcaTmo KuilhA 3Mac,
Arap F{y) =0 auddepenunan TedraaMawuur y’ ra HucGaTan uazusnapa GHpop

W~ + )y’+ \(e‘ e
1—

HHTEPBAAKH TJAA KORJACA, ¥ XOIAa TerMWAN AndibepeHuHan Texrama F(y~C ) =0
x
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HHTErpanaan GapKAH eYHMIApra XaM 5ra SYNHIE MyMERH. JKyMaanan, ' —g'| =0 ang-
JupeHLHan TeHramMa yuyH 0<Sk>> — oo HHTEpBanfa y'=k. Yupan y=kx+ C(O< R <
.+ 00) xeaub uuKain. By HHTerpad gnsHKAaphaH dapran ama p=xs{0< << 4 oo,
o> |) RHTerpan YH3uKAap XaM MaBxKyd.

2, HomabayM QYHKUHAHW ¥3 HYHra onMaran
F{x, y')=0 - (3.7)

Kypuanmaarn  AnddepeHunan  TeHraManapHud  Kypamua.  Arap
(3.7) TeHrmaManm g’ ra Huc6aTaH eunl MYMKHH Gyica, y Xoaaa Gupop
{ unrteppanna y3aykcus  fi{x) (k=1, 2, ...} PyHRUMFNAD YUyH
Y =fu(x)(k=1, 2, ..). TeHrnamajapra Keaamus, VYuaah y=

= ka(x)dx+C(k=l, 2, ...}). By euumaap TYnaaMu yMymuii eynm

Gynanu.

Bab3n xoanapaa {3.7) TeHrnaMaHH g ra HAcGaraH e€uMilra
Kaparasia x ra Huc6aTaH eduits 0COHpoK 6¥aaan. Byiaa x=¢: (¢} (i =1,
2, ...) AndrdepeHuran TeHINaMara kenaMH3. YHH uHTerpaniail yuyH
Kyitugaruda dut  Kypamus: aspagd ' =p npeiMn3. PaBwianku,
dy=y'dx=pdx, dx=d(p:(p)) =} (p)dp. Wynnur yuyn dy=dwp{{p)dp

Oynaau. Bynnan :
y=\p¥i(pydp+C,
x=gp(p), i=1, 2, ..

kenn® unkand. (3.8) dopmynana p — napamerp RaszndacHHH YTasnTH.
Jlemak, (3.8) euum yMmymui eunm Gynaan.

(3.8) .

Muconnap. I (y)°— =0, x| < | AHppepeunan TeNTRAMaHH KYpaRauK.

Yru ¢ ra uncGatan eswmn oconpox. Illywmwr yuyn ywbyra sramus:

!
¥=%—=== x| <L

Vi—2

erﬂau y==arcsinx+C, y=—arcsine4 C An xocun xunamus. By ymymmnli eunmaap
rynaamy CepuArad AudrpepeHunas TEHTAaMa YuyH YMYMHR euuMm G¥naan.

"2
2. Yty T _ 2oy EHbepeninan TeHCNAMaHH X Fa HHcOaTaH evaiauk:

L+
xX== 4 2

Colna XHcoGaauwmapH Gamapud,

2 2 2

147 140 Ly pt
dp, dy=pe * dp, y=2(pe * —fe T dp)+C
ANPHH X0CHA KhAamus, Lynaah xkuaub, ywby .

140 1 +62 1402

Xx==e , y=pe ¥ — Se * dp+C;
g et tg?
) 2 2
x=—e * . y=—pe ’ + e’ dptC

' 4-p
2

de= +pe

yMyMpil euHMaap TYnnamy Gepunray nudstbepeuuua.n TeHTAAMaHHHT YMYMHIT euMi Ginaan.
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3. Jpkan YarapyBudHu ¥3 HUHTA OJMAaraH N
Fly, y)=0 (39

KyprAHWIAry axddepeHUnan TeHriaManap xam € g ra €kn gy r

HHCOATaH OCOHPOK e4HJaafmH HedaHK. Bupunun xospa ¢ =f.(y) (k=]

2, ..) AnbdpepeHunan TeHrraMmanapra kenamus. Arap f;,_(y) #=0, yei

Gyaca, Sf‘:!;) =x-+C(k=1, 2, ..) eyumaapra sra O6ynamns. Ara
*

fe{y) =0 Tenurnama y=b,(m=1, 2, ...) uaausnapra sra 6yJca, y Xonl

y=bn, m=1, 2, ... pynxuuasap xam (3.9} uunr euumu G6{nanu.
Suam (3.9) Tenrnama y ra HucGaTaH edmnarad Gyacue: y==;(y’)

{=1, 2, ... dna Yy =p pedmu3 Ba dx=:7dy, dy=4;{p)dp an Xocu

kunamn3. Wysner yyys p5=0 Gyaravsa dx=ipﬂbf(p)dp 6{naan. Byu

HHTErpasnalufal Xocwa 6yaran.
x={ ;—¢;(p)dp+c, y=vp(p), =12 .., (3.10

euymaap tynaamu (3.9) TeHrnamandHT yMymui eunmn Gyaaan.

Arap p=0 éku y' =0, gemax, y=ay (i=1, 2, ...) Jap TeHrNamMaHHH
XaKuKpit wiananapu 6yaca, wxopraa dy=pdx HH p ra 6§aub, y=c
euuMaapHu HYKoTrau 6ynap sauk. AMMo y =a; euumnap (3.10) eunmaa
opacdaa WYK Ba AeMaK, yJAap MAaxXcyc eyHM GVJHiiH MyMKHH. Ara

v 2
p— +0(p——0) GyAranna S%w}(g}d} (élm S%\b}(&)d&)umerpa

AKHAamyBud G¥aca, y Xoala y=o, eddMaap Maxcyc Gynaaun. Ak
Xo/iaa, ABHH OKOPHOATH HWKKH HHTeTpaJ y30KJalyBud OyaraHa
TECHILAH equMaap maxcyc Gyamaiiin.

Mwcoannap. L. yﬁjﬁy yé”=(5,}’)2 AnpQepenuman TeHrAamauwd y ra uuncbara
evamns. Bynnan y=(y%e™Y. y=p,  y=ple”?, dy=(2pe " —pPe P)d
dx= %y_ = (27" —pe™F)dp. OxupTu MYHOCABGATUH HHTErpaNnacak, GEPRACAN tupdepen

UHAA TEHTAAMARHKE YMYMHA CUHMHHH KOCHA KHAZMHD:
{x=e”"’(p-l)+c.
y=re"
Arap 2™ = (i)' audgepenunan Tewraama GepHaran 6yaca, ywaan y= 4 (y')

~¥ weaut upkaan. By xonaa Gepuaran AntrpepeHunan TEHITaMaluAr YMYMHI eYHMH

e
{x==e"’(p—n+6. b JH=— 01 tC
3
y=r'e"" y=—pe’
yMyMui edumiap Tynnramuaad nbopar 6¥aamu.

2. (4 =y"? nudpepenunas Tewrnama Kydugarm y'e=-F+y~'e=? b

¥=—y"'e”¥ andihepenunan Tenrramanapra skansasent. Bynnaw peldy— +-dx &
(y—1)e¥= £ x+4-C ymymnit eanmra sra Gynamus.
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4. Suaw (3.1} anddepensrHan Terrnama € x ra éxn y ra uucbarad
OCOMAMK GHJIAH YMNANNT3H XONRNAPHH KFpaHanK.
a) (3.1) Tenrnamauu yui6y

x=Qly, ¥'). k—l 2, (3.11)

«ypuRHizaa E3mnran 6YachH. fna y'=p ne6 napaMeTp KUPUTAMHS.
(3.11) MyHOCaGaTHHHE HKKH TOMOHHHH ¢ GYiH4a AndpepennuannaimMua:

de 0% 0Dy dp de | 1
dy oy | op dy’ dy dy p
dx
Bynaau
LS

 __p
dy  e0®, ' dp
ap
(3.12) TeHraMaHAHr YHT TOMOHH i Ba P HHHE GYHKLUHACH, JeMak, GH3
=f,(y,p} KypHHULIZArH IH(depeHUHAN TeHFNAMAra KeJdIHK. YHHHT

#0. (3.12)

d,l_)_
dy
yMyMHA eunmn p=1pe(y. C) Aefinaca, (3.11) pan x=0uly, pely, C))
xocun 6ynagn. By euumaap tynnamu ymyMmui euum Gyaann.

6) (3.1) Tenrnama

y=U(x, '), k=1, 2, ... (3.13)
KYpHHKUSAA €3Waran AeianK. Yy =p Ae6, yuaan Ba (3.12) nau
3o,
v, 0V dgp dp "o 9,
P="5 ap  dx’ dx am, ' ap #0
ap

ra sra Gyaamus. OXWpru TeHrama %z—_f,, (x, p} KVDPHHHLWIAATH TEHI-

JAaMa 6yAuG, yHUHr yMyMHiA euuMuHn p=v(x, C), k=1, 2, .. are6
tsamu3. (3.13) ra kypa Gepuirah aAnddepeHtnan TeHrNaMaHHAT yMyMHﬁ
cunMd y==™(x, Ppe(x, C)) Kabu éaunansu.

Kypn.nran a) Ba 6) xounapaa x=0,(y'}, y=":ly’') Tenrnamanap
xycycuii xon 6y.anu6, ynap yuyu Myuoxaaa.nap fiHafa comza GYAHIIKHA
apBanrd GaHanapaa KypaMk.

Mucoanap.l.x(y) =y, x>0 auddeperunanr renrnaMa ¢ ra HICGATZH EUUNTaH.

r=y, y=xp?. .19=1:!2-|~§.>qu)-‘3|2;l HeCaK, ¥3rapyBdwAapH axpanafurau %-= -1—-2—_;-'?-

{p=0) anddepenunan TeHrnaMa XocHa 6yaain. ¥Yuu warerpannas (p=la—£:), Oe-

Va

2
PUArAH TeRTNaMarta Kidcak, YHHHE yMYMBT euHMu: y::x(l —~3—.—) k¥pravaa énna-
x
UK PaBmauKM y=0 XaM edm GYaHG, y Maxcyc eduMIip.
2. yiy)? +x—!—~{l g0 auddepenunan TeHrFaMaHH X Fa KHCOATAH edaMH3:
v=1t—pyl{y}* ¢ =ply) necax, xucobaawnap
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' qs dx 1 dp dp _  14p
r=1-—-y{ ]3, —_——=—==— 3—3 Yy— — ==
T P =3 dy’ dy 3p%
Gynuwnnn k¥pcatain. By nuddepeHunan TeHraaMany uHTErpanaaimMua;
Ldi+pl  _dy 1
4 145 3y’ 4

1
L '
akn (1+pH) 1 = 3 F__ Byunau p*= ¢

Yyl 3\/;4

Gepharak TenraaMmara p® yuyn Tonuaras ndoasawn Kyficax,

ln{l +p4) = —% tnlyl 4+ InC

3
_-1) HH XOCHA KHAZMH3. IHOH

L]

L3, —
(1—x)% + V¢! =Gy Cy=C*
YMYMRR eqHMra KesaMus.

5. (3.1) andrpepenunan Tenraamana F(x, y, ¥’} $yHKUHA X Ba y ra
HHCGaTan m-Aapa)kaidn OHp XuHcAK PyHKuHA Oyaca, y xonna (3.1) Hu
6yHAait é3u MYMKHH:

x'“F(-i'—, y’)=0 &n F(%, p)=0, p="=L. (3.14)

By TenraaMaHu p ra HHCGAaTaH eudw ocoH Gyarad xoara tyxranmad-
MH3

i3. {4) na y YpHUra AHTH HOMABAYM GYHKUHA 2 (X} AR y=x2(x) KaGH
KApuTcax, F(z, p) =0 TenrnaMa xocha 6¥naal. YuH 2 ra HucGatad eunwt

KyJaait 6yacHH Zefank: z=v={p), k=1, 2, ... . Yuby

dy==2dx+xdz, dy=1v:(p)dx+ xpi(p)dp.
dy=pdx, pdx=1i(p)dx4xPi(p)dp
 (p)d
xucobnauwiaphaH cyHr x 8a p Japra Huc6artan dx _ Wulp)dp Andde-
: X ¥ (p)
¥, (p)

P—¥plD)
FHU (BYHKHMACH Ye{p) Aednaca, oxupri ILH(depeHunan TeHrnamanay

x=C&*"". xocun 6yaann. z(x) ==% 6yaranuaan y=xp:(p),

PeHOUaN TeHrnaMara KeJamHus. Arap (PYHKUHAHMHAT Soman-

x=C*" (=1, 2, .) Myrocabatnap Gepwiranm An(deperunan
TeHTJAMAHHHT yMyMuil euuMUHH HdoaanafigH.

Mucon. 4 Banngard l-muconna x(¢)’=y, x>0 andidepeHudan TeHraama
K?pnnraﬂ 3a4. By venrnamann Fix, y, ') =x(y')* —y=0 kjpuinwaa éscak, F (x, g,
i) $yhkuua x Ba y ra uncGaTan |- RapaxaaH GHp KEHCAH YHKUHS 3Kawn KYpHHHE
TYpuGn. Ouan 6y AudPepeRUHan TEHITAMAHK Wy 5- 6aHIAarH yCyA GRAaH HHTErpansai-

Mu3. Tewrnamanu
n2 Y| _a3 ¥ P
x[[y) - ] =0 éku x(pQ——x) =0, p=y

KYpiHHLIAA 83aMH3. i = XZ AecaK, p* —2z==0ra Keramu3. Yupas 2=p =¢(p), ¢ (p) =2p
HH XOCHST KHAZMH3. JHAW TErHuLaH

dx _ 2pdp dx 24

i)
s 1
= p—p2 éxku . g pE




AudpbepeHuuan TeHraaMmara sramua. Murerpashaili wathxacuaa p=l——‘7;~ opmyna-

2 ST .
NH, yHA2H Y = X| 1..,.__9___) , X0 yMyMHA euHMHE TONAMME,

Ve

6. IOxopuaarn Gananapaa y =p ne6 napameTp KUPHTAHK. ¥Ymyman
ANTrapfia, napamMeTpuy SHaja YMyMHAPOK yCya OHNaH KHPHTHEN KyJaad
fiynran  xoanap xam Oynagn. 1y wmywocabar OGunak napaserp
KUPUTUIRRERZ YMymull yoyau GHIAH TaHHILAMNS.

Mavaymiu, Ax+ By+ Cy’ + D=0 nudpdeperiunan Teﬂmama X, Y,

yarapyBunAapHHHT dasocy R° 13 TeKHCAHKEH, ———+ +-‘~y——21~-— | =0
aupdepenuual Tedraama iy R3 A4 IANMICOMAHM  AHKKNANLH.
Babn3d xoanapaa GepHAraH CHPTHHHI TEHTAAMACHHH NaPaMETPHK K¥-
pHHHIIAA E3RIE MYMKHH ﬁsmanu F(x, y, ¢’} =0 capr teurnamacy yiuby
x=vy(u, v), y=yx{u, v), ¢ "=@{u, v}{u, v-— napamerpaap) napa-
METPHK KYpHHHWAA é3uaran 6yacud. ¥ xomna

Flp(u, o), x(u, v), ofu, v))=0

TeHraamara aramus. Arap ¥, y, ® dysKunsrap 6upop ourk T Tynrampa
aHUKJIAHTaH Ba ﬂﬂd)tbepeﬂuﬁanﬂauyaqﬂ 6yaca, yaaa

dx= jldu-j— N do, dy=-=L L/ = du+- 6" a‘v

G6ynann. 3Han T;%’=‘°{”*") ﬁy.m‘aﬂu YUYH

M gut Ly (a0) [ du 2%
Pdut-Fdv=o(uo) [Fhdutghdv]

TEHTAMA i Ba ¢ NapameTpaap opacuham ARdybepernan GornaHMIEA
racBupaafian. By Tenrnamann. ayuunaruqa £3Hur MyMKHR:

s A oy
( y e ) du == (w——av ——-—) dv.
Arap ——+~-—m 6:’ 50 6§J|ca, 4 HM HOMABJIYM (YHKLHR, D HH 3C2 3PKAH

yarapysuH ael, ywéy

2092 ) /(S0 - @15)

Xochaara HucGaram eunarad AnddepeRuHan TeHraamara Keaamua.

ilyrra ¥xinain, arap m%}’—-—%-;bo 6Yaca, y xoapa ywudy
LI L Rl A W/ B 4
du -& ® 5 )/(" dov 60) (3.15%

angdepeniinan TERAT1aMara Keaamus.

Arap (3.15) ékn (3.15") muddepedunan TenrnaMa KBaaparypadapia
uHTerpaanatca, y xoiana Gepuarad (3.1) nuddeperunan renrnamMa xam
WHTerpaananann. Xaxkukaran, arap (3. 15) TEHTNIaMAHHRT YMYMUHA eqHMH
u=u{v, ¢) 6yaca,
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u=u(v,C),

x=p(u(v.C),v),

y=x{u(v.C).v)
{6y epaa v — napametp, C — uxTtuépuii yarapmac) (3.1) Tenrnam:
eUHMWHHHT TTAapAMETPHK K¥PHHUILK 6Faaan. (3.157) yuyn yMyMuii eutim

v=v{u, C},

x=P(u, v{u, C}},

y=x{u, via, C))
kypunuwaa (Oy epaa u — napametp, € — uxruépu#t yarapmac) 6¥raan.

Macanau, Fix, y, y’') =0 terraama y=F(x, ¢’} x¥puKkivaa é3nauwn

MYMKHH Gydaradga a=ux, o=y, x==f(y, §’) KYPHHHWAA E3UATaAKAA BCE
u=y, v=y AeAUHIWHA N03HM. Bupundn xonga {x=x, y=F(x, u)

9f

y__ dx _ 60
U

6x
(x=f(y, v}, y=yp, ¥y =0) ,
L9

g __Tau_
du af
I--uay

auddepedunan TenraamMara sra Gyﬂamus.

7. Hapamerp KHPHTHIMHHHT YMYMHE YCYAHHE KYAAaUIra 204D My XHM
- mucon Kypamns. Aeap P(y’). x(y') Pynxyunrap Oupop untepsardc
duihepenyuaarsanyaqu biaca,

y=xp{y’) +x{y) (3.16)

duppepenyuan renarama Jlazpanw tewesamacu de6 woputuaadu. by
TeHTlaMa KBaapatypanapia uHTerpaiiananu. Xakukartan, ¥’ = p aecax
y=xp(p) +x(p) 6¥aaau. Duan 6y|m x 6Vinua ﬂnd)d)epeﬂunamaﬁ,

p=y9{p) +x¢’ (p) +x (p)
EKH

P—%(p) =[x¥ (p) +x’ (P 15F- (3.17)

ra ara G6yaamus. Arap %%z{] Syaca, y xoaaa p=p;(p;=const}. by

okophaary auddepenunan reurnama p=Y(p) KYPHHHIUra KenAraHns
copnp 6ynann. [lemak, p=p; 6yarasaa p—yp(p) =0 Tevrnama wy p=p
eunMmra sra Gyaaan Ba ywby y=xp(p:) +y(p:), i=1, 2, ... r¥epr
YHIHKNAPHH XOCHA KHJAaMH3.

Arap %9&0 6yaca, (3.17) reursama HOMABAYM X Ta HHcBaTaH yuify

_‘f_{nﬂ Yy g} % (ph 308
dp p—t(p} +p B(p) ¢ )
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OupuHui TAPTHONR YHIKKAH Auddeperithad TeHr1aMatal w6opart. YRHHT
ymymuii eunmn ®(x, p, C)=0 6ynaau. Bepuaran anddepeninan
HCOREAIMA YMYMHA CUHMHNHHE N2paMeTPHK KYpHHHWH Oynaak:
{‘D(x, p, C) =0,
y=x9(p) +x{p), p— napamerp.

Arap p—¢p(p) %0 O¥yaca, y xonna (3.16) renrnamana napa-

MCTPAAPHH
x=x, y=9(p) +x(p), ¥ ==p

ka6n kuputcak, (3.15) anpdepenumnan reHrnama ypunaa (3.189 audpde-
perLHaN TEHrAAMa Xocka GYaalu.

Arap p—+{p) =0 6¥aca, reurnaMmanu dp

dx
=const) eunM {(sbHB y=¢(C) +x(C) eunm) H¥KoThaaan. Ammo 6y
xonna Oepuarad anddepeninan TeHrnama ywby

y=xy' +1(y’) (3.19)
Kypuuuiura kenaau. by tenrnama Kaepo renesamacu pe® opurHnagn.

YHHHT HKKH TOMOHUKH x GViuua nuddepenunannacak, p=p+x% +

ra 6yaramaa p=C(C=

+x’(p)—z-£- éxy (x+x’(p))%=0 ra 3sra Oynamus. DBywnan é

-j-i-=0 {nemax, p=C} éxn x472 (p)=0 Kequ6 unkamu. DrpuHun

Xoana yMyMud euuM y=Cx -3 {(C) kiprauua €3nica, HKKHHYM X004
3ca

y=xp+x(p),
{ x+y'(p) =0, p — napamerp (3.20)

Kypuruuina Ofnazn. y=Cx+x{(C} TYFpH UH3IHKAAD OHIACHHHET
ypamacu (3.20) uusnxaau nbopat (3.5- ravpudra kapanr).

Mpcoanap. |. y=ay —y Kaepo TeHraaMacH Gepuaran 6acun. Yuunr ymymud
EYHMH, FbHH GHP HAPAMETPAH WHTETP2A TYFPH YHBUEAZD OMNacH = Cx—  KypHEHIILZ
Gynaaw. y=C{x~1} nan x¥punanwuu, 6y (1,0) Aykranaw yraanrad TYrpH UKIHKAap
AacracH 69846, yuwnr Ypamacn wy (L0} Hywraunsr yau {arap y=Cx+4y¥(C) TiFpn
YHIHKAAP OHABCH JACTAHH TAWKWA 3rca, ¥pama OHTra HykranaH wlopar 6¥anwH Xam
MYMKHH) G6¥nann (3.5- Tawprdra xapaur).

2. Sunw yaify y=2xy —y JlarpaHk TeHrAaMacHAK Kypalnuk. Arap g =p necax,
y==2xp-~p 6ynank. ¥Yuaau

a4 ey 0 _
P 2p+2xdx dx'mx b ax O F

KeAHG HHKAQK, YHH % ra 6§aca:
dx 2 1
— =2x—1 K — == — x4+ -—, plh
% ’ + » P

¥uu nuTerpannacax: x=.(_‘;_+

B
napaMetpik Eannin Gyngan Gyaaam:

Hemax, OSepuaran TeHrNaMa YMyMuil eUHMHHHAr

| -
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C 1
{ e
y=2xp—p.
Bua p =0 xoann kjpahank, yhaas y=C (Gepuirad rearsamara xypa C=0}, a1
¢ =0 xeant unkagu. By g==0eunm Maxcyc GVHIR 3XTHMONH 60p. Yien 3. 4- § na kypamus

3.3-§ EYHMHHHI MABXKYILAHIH BA ATOHANHKIK

3.1- reopema. Azap (3.1) Sugpihepenyuar renzaamada F(x, y,y)i
PUHKYUA YuyH Yuiby UKKUTA Wapr:

ID. F{xﬂo yl]- y )= (3‘21}
TeHeAaManune Gupop yawkuxud uadusu yo ywyn (Xo, yo, Yo) € Ds({xs,
yo) €T) nyxrananz Supop DY arpoduda F(x, y, ') Pynxyus yzayxcus

8a Gupunnu TAPTUBAY Y3AYKCUI XYCYCUE XOCUAQAAP2E 324

2°. Fpix, o Yo} =0
Baxcapuaca, y yoada wynodaii h>>0 masmyd Gfradusu, (3.1) Supge-
PeALUAA TenZAaMaHLR2 |x~~xol < h oparukda anukianzan y{xo) == Yo,
§ (x0) =yt WAPTAAPHU KAROGTAGHTUPYBHY A20HA Y==Yy{X) ewumu
MaBwyo. -

Hc6o1. OwkopMac QyHKUHAAAP XAKHAATH MABJAYM TEOPEMaAra Kypa
{3.1) renraama DF na y u# Oup xmiMartin OyHkuus cudarnia
AHHKaaiAH, AbHU

2 —f(x, 9). (3.22)

Gyuna f(x, y) dyukuus 8nuk Lo (Toc=I) tynramza ysaykcus, 6u-
PHHYH TApTHOAH Y3TYKCA3 XYCYCHH Xocmaanapra ara Ba f{xs, o) =y},
(ro, yo) €To. Wywnur yuyn f{x, y) PpyHxuua énnx Iy r¥mnampa y
6yaAuva Jiumwuy wapTHHH KaHoatdadtupasd. Lemax, (3.22) nudde-
peHLHaN TeHraama [luxap Teopemacura acecad |x—xol < A opasnkna
AHUKNAHTaH AMORA y =y {X) eunMra ara G¥anG, ¥ (Xo) =yo 6¥aann. Xyaau
wy euwmra (3.1} Tewrnama xaMm sra. IHAM Y (X0) ==yo 3SKAHHHR
Kypcataitnuk. Xakukatad, (3.22) TeHrnaMa y==y(x) yuyyH afiHMsTra

ainanany: fgd—gﬂaf{x, y{x}), lx—xol < h.

Arap x=1xo 6ynca, y'(xo) =f(xo, y{xo}} =[(x0, yo) =yt.
3.i-vatuxka. 3.1-reopemanune wapruea «gpa {(xo, Yo. Yb)
nyxranune DY arpoguda -—+———-—~—6F(xéyy,' ¥) =0, l ~—-—-—-—-—3F{x’ y. ¥) I A, 0=
<< A =const.
3.2-5atuxa Arap (3.21) Tenrnama Gup Hewa Xakukmii yi{ =12, ...,
m) uaguanapra sra 6G6yaca, xap 6up (Xo. Yo, y,) HYKTaKHHT enuk
D5 arpocbnna (3. l) anddeperunan tedrpama y' Hu GHpP KuitMaTaH
aHHKAAHZH, AbHR y ==fi(x, y). Uy Gnnan Gupra xap Oup i(l<isCm)
YHYH Teruuisiit Andeperuman Tenraama {xo, yo) € los HyKTaZan yTyBuH
ATOHa WHTerpas uM3ukKa 3ra. Douikaua aditranga, (rp, Yo} WyKTajaH
m ta Aynanuw GVitnua dakar m Ta HHTErpad UH3HK YTaldu.
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Arap (xo, Yo} HykTaga Kolmn macanacu siroHa euuMmra sra Gyaca,
y hyxTanu odoud nyxra aefinnaan. By HyKTara Moc eunMHH 000uli ewum,
HITETPaN YHIHKRW 3ca 000uill unreepar wusux, AeHWnain.

Ulyara yxiam, arap (xo. 4o) Hykraza Koww wmacanacsn yuyH
®rOHaAHK Ypunan 6fnamaca (3.4- rabpudra xapadr), y xodina 6y HyKra
(3.1) anddepenuman TeHTAaMaHKEr Maxcys HyKTacy Jehnnagn. Maxcyc
RYKTaNap THNAAMU Maxcyc equm GFanmm xam, 6¥AMacinry XaMm MyMKHH,
Maxcyc eudM rpaduirk maxcyc uxrepanr wusux, definnanH.

lemak, (xo, Uo, Y6) HYKTAHHHT eTapiH KHURK E€NHK aTpoduna
3.1- TeopeManunr Gupop apth OyssaraHaa Maxcyc Hykrara sra
G{innmMu3 Mymkud. 3.1- TeopeMa ¢akar eTapan WapTHH Gearuaaradu
yuyd (X0, Yo, H0) HyKTa aATRAraH Xoaza Maxcyc O¥anwn xam,
Gynamacaurn xam Mymkud. Uy mydHocatar 6naak MAXCyc HYKTa Ba Maxcyc
CHHM TYLIYHHAAApHra MyKaMMasd TYXxTalamas.

3.4- § MAXCYC HYKTA BA MAXCYC EYHM

1. AepaJs Maxcyc HyKTa TywiyHuyacHra TyxranaMmus. byraa (3.1) aud-
(pepeHunai TeHraaMa y ra HUcOaTaH eUHANWN MYMKHH he6 Kapahimus:
4 =f(x, y). Arap f(x, y)} byakuusa P énuk TYFpU TYpTOypUaKAa Y3AYKCHI
fiyan6, y 6yinua JIANWHY 1WaPTHEE KaHOATA3HTHPCA, Y Xoana Jluxkap
TeopeMachra Kypa (Xo, Yo) € P HYKTanaH AiroHa WHTErpaJs YHIHK yTalH.

Iuak fix, y) dyHRUNA P HUHT (Xo, o) Aan GOWKA XaMMa HYKTaAapH-
Aa Y3anykceHs G¥anG, (xo, o) HYKTala Y3AyKend GYnAmMacHH. YHa
Kyfnaaru xoanap pyi Gepaan:

Iy limf(x, yy ==A, A — ueKIH XaKHKWil cOH;

Hlo

gy
2) limf(x, 4} = oo (aHHK HHIOpAIH UEKCH3};
X-‘bto
L
3y f(x, ¥) dyurkuua (xo, Yo) HYKTaAa JMMRTIAa 3ra 3IMAac.
1) xonga f{xo, to) =A ne6, f{x, y) ¢yHKHHA KHEMATABPHHH
Tynaupcak, P na yanykcns QyHKLHATA KenaMus.

dx - H
2 a 38 ——= TEHTA1aMaHH xaM Kypub ——— = 0
) xona &y Fix p) X PR T w )

ned, 1!-”— GOYHKUMAHUHT KuAMaTHHH Tyaanpamus. Byunpa ska [lukap

fix.
TeopeMmacuin  Kyanaw mymkwH Ba aHddepeHUHar TeHrRaMaHuHP
HHTEFPaA UM3HFH (Xp, Yo) HYKTANa BEpTHKAJ ypuUHMara dra 6¥aaam.

3) xonaa (xo, Yo) HYKT3 AKKANAHTAH MaxcyC HyKra Aehunaiy,
[ynpait HyKTanap aTpohia HHTerpaj HH3IHKJAPHHHP chpaT Xoccana-
pudd  yprandis MyMKHE Gyau6, Oy angoepeHuuan TeHraamasnap
Ha3apuACH Kyadanunanurad 6apua coxafnapia kepak 6yaann. $lkka-
JaHraH HyKTanap arpodHfa HHTErpas UH3HKAAPHH VYprasuw xap
MHXATAaH Mypaxkal. f(x, i) DYHKUHS Kacp-uH3HKRJIN Gysaranina 6ansn
WHTErpan YH3uKAapHu 4u3amus. Ulyngai kwau6, yuby

dy _ cx-dy
dx  ax+by (3.23)
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(6yuna a, b, c Ba d #ap — XaKKKHA Connap) anddeperinas TeHrnamMaHy
Kypahnuk. Yur ToMoHaary dynKuust yuyH &=| ‘: 3 I -0 Gj'mrami{

{0,0) nyKTa AKKa/saNraH MaxCyc HyKTamnp. YHHHI aTpoduga uHTerpas
UHSHKJADHH TeKiunpamns. A ue (3.23) Tenrnamannnr aetepmunanth ae
IOPHTAMM3. '

a~—i b
Arap [c d—2
M, A2 euumnapra ara 6yauG, A +4+A250 6ynca  (Macasas, A

#0 6yaca), y xonma (3.23) TedHrnaMaHW YHIHKIH MaxcycMmac
aaMawTupym épramura

=={) XapPAKTePUCTHK TEHr1amMa Xap XHA XaKHKH{

vt v (3.24)

KYPUHHLIRA €341 MYMKHH. YRDaH
A

v=Clul™ (C— uxvuépuit ysrapmac) (3.25)

Kesmnl YHKaLH. b XaMAa Ay NapHUHT Xap Gupu Hoanal daprau Ba Gup xun
HWIOpanH €KH TYPJIH HulOpanH GYaMwmra Kapal Moc paBhwIAa TyeyH EKH
s2ap pacmnapura sra Oynamn3 (23- Ba 24- unsmanaap). Arap A <<
< {} 6yaranaa he=10 6¥ica, v="— ropu3oHNTaA HHTETPaJ YH3HKAApra 3ra
6ynamuakn, (0, C) HyKranap TymaamMH Maxcyc HyKraaap rynaaMH
6vaaan (25- unaMa).

KOxopunaru 23-, 24-, 25- uuamanap A; Ba As JAAPHHHL MabAYM
KHHMATIApH YUYH KeATHPUATaH.

Xapakrepuctuk reraama 0up Kydr KVwiMa KOMIACKC & 4= if HAAM3ra
ara Gyacun. ¥ xoaza {3.23) rexrnamanu

dv — fiutav (3.26)

A au—fu

ry
0 u
23- upama 24- yu3zma



K§pHHALIFa KeATHPHII MYMKHH. Dy v
Oup Kuncan AngdepeHuran TeHNaMa
6VAnG, VHH HHTErPaAIaIll MYMKRH!

) u

r=Ce ¥,
r= ¥+, tp=arctg—:—. C=>0. 5 o

By ¢opmyaa as=0 Gyaranaa no-
rapudmuk coupasnapan, a=0 G6yn- rYTREVer
rHlaa 3Ca, KOHULEHTPHK aRnaHanapHu 120, Ag

Gearnnaiian (26, 27- unamanap). Hua v
h==hez=0; A =he=10, =0, k250
XOANAP YUYH X8M UH3IMANapHH KeJTH- 25- unaMa
pHil MYMKHH.
vy l’}
X O xX =0

\ P/ u Q

26- un3Ma 27-un3ma

Arap f(x, y) byHKOHR Kacp uUH3#KAH G¥amaca, AKKaNaHran Maxcyc
HYKTa aTpohnja HHTErpan UHM3HKAApHH VpPradHull MacajacH aHya
mypakkal 676, vy «iuddepeHupan TeHrnaManapruur cudar HalapHs-
CH» Aa YpraHuaaiH.

2. 3unu OnpuHuH TapTHOAN XocHnara HucGaTan euuaran Andde-

PeHUMaN TeHTAMANAPHKHT MaXCyC eUHMAapUHH YYKYPPOK ¥PraHamus.

MabiayMKH, arap %—=f(x, y) redrnamaaa f{x, y) dysxkuns Gupop

énuk yerapananran P(P Ty Tynnamaa y3iykcna Ba y 6yiduda y3nykcus
xycycuii XocHaara sra 6yaub, my P na E%g)— byHKLNA XaM Y3TyK-

cu3 6yaca,

max I 9x ) I =L<+ o0

ix. sreP dy
ra sramns Ba [lukap tTeopemacura kypa xap 6up (xo, yo) € P nyxranau
AnpdepeHUnHan TeHrNaMaHHHT AroHa WHTerpan yH3urFh yraau. llemak,
P tynnampa maxcyc uHrerpan unank 6yamahan. Macanan, P ryrpa
TYpT6ypuakna aHukAanraH f(x, y) GyHKUMA y OVitnua kynxag 6yAHG,
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y wy P a yanykcus 6¥aca, P Tynaamia maxcyc euum Gyamaian. At

fi (% )
X, i) =—a—rr
X Ba y Aapra KucOaTaH xynxag 8a P rynaamaa ysaykcus (asa fo(x, y)
+#0, (x, y) €P) 6Yaca, y xonxa P tynnamaa akaT ofamit WHTErp
ynsukAap 6ynanu. By P énuk tyrpu t¥préyuaxna [Iekap reopeMaciHy
wapTaapn Gaxcapuanmmaan kean® uuxaan. llywaak wuiub, maxc
eunM [luKap TeopeMacHHHHr WAPTAAPY OY3HAraH HYKTaRap TYIIAMA)
MaBXKyA 6ymium MymkuH. Arap f(x, y) oynkuust P vynramaa y Gynd
weK/IM XycycHit XxocHaara sra Gyica, y xoaaa 6y pynkuns P na y 6y i
JIunumy (DapTHHH KaHOATAAHTUPHWINHE |- Gobaa afiTu6 YTran aay
Suan P tynaamaa _"__af{;; g)
Gyacud aeiank. Bynaait wykranap tynaamusn P oneé Gesrunanm
(paswaHgH, P’ P). P’ TynaaMHHHr HYKTanapa
af(x, y) ,
I "‘—_'&"y_"" 1 = + 0 (3'2"
MyHocalaTHy KaHOATIAHTHPAAMFaH HyKranapaan utopataup. LI
P’ TynaaMHHHT HYKTARapH Maxcyc eudMaH HOOpPaT OVAMIMH MYMKHI
Maxcyc eunMHR Tonum yuyH KYyHAHAMErH KOHAAHH TABCHA 3TAMH3.
1) (3.27) wapr Gaxapunajuran HYKTaaap TYAami TONHAAAH;
2) Oy T¥nnaM HYKTaSapHHHHT TeOMeTPHK JPHH %:f(x, Y} TeH
NAMAHHHT edHMH GVAHLIH éKn GVAMACTHHIH TeKILHPHASAHK;
3} afitmaran eyum Oop Oyaca, yHAa AroHaJHK OGy3niduin &
OY3HAMACAHTH TEKWHPHAARH.
Arap Oupop y=@(x)}, x€/ eunm yuyH YHRUHT Xap OHpP HyxTacu/
(3.27) wapr Gaxapuaca Ba arodaquk Sysuaca (3.4- Tavpudra Kapaur
yrana 6y edyum maxcyc euum Ginaau.

Kypuunwaa 69an6, fi(x, y) Ba f2(x, y) byRKuHnS

XOCHAA YerapasJaHMaraH Hykranap xam G

Mucoansap. L, |-6o6na xypuaran y'=y3 SHdpipepernas Tenraama yuyu (a, {

I
. af 21 —7
RyRTafa (g — WXTHEPHE XaKMEMA coH) —5; ---"""—3— ¥ XOCH/A uerapanauMmara

Ly xocHra uerapanaumaran wykrarap rynnama P ={{x, y) 1 y=0, ¥ — KXTHEPHA] &
Hbopar 034G, y==0 GepuAran TeHCaMAHHHT eudMuRan ubopat. By eunmunur xap 61
HYKTacHa AroHadk GysumHwsup xipearean saux. Hemak, y=0 (alcumcea fun) 6
puaran nnd:d;epenuusaﬂ TEHCNaMa YIyH Maxcyc esum GYaazy.

2. Ymly ' =¢° +1, — o <y<< + oo AudPepenuuan renrsama yuyn xam (a, |
i

af 21 ~3 :
HyKTa aTpodmaa E™ ="--—3~ ¥ NerapaaanMmaran, aMMo g =0 eqynm 3nac. ¥ xou,

y==0 u;i{;uk Maxcyc ednm xaM G¥Aa oaMadiny, aeMak, GEpHATai TEHFNAMARHHI MaXc
eqnmy AR,

3. by 6auana xocumara Hucbatan ewnamaran anddepennu:
TEHRIAMAJap yUyH Maxcyc eUHM -MaBXYAMUrH MacanacH OHAaH 1L
FYANAHAMUS, '

Byu3 MAXCYC eUMMHH TONHWIHHHT HKKM YCYAH GHAAN TANUWAMH3:

a) (3.1} reurnama yuyH 3.1- TeopeMa WapTAAPHAAH KaMBAa GUTTAC

Gaxkaphnmaran, 6) (3.1) sndepenitnan TEHINAMAHUHT YMYMHA eMpb
MabayM.
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#) Acocan F(x, y, ¢') Dynxnns Dz coxala y3NyKCH3 Ba Y3NYKCH3
"Mocunanapra sra GyaraH XonHU KypaMmus. By Xxonaa Maxcyc euum
B.1- reopemManuur 2- wapTh Gyauaasuray RyKTanap Tynaamuaan ubopat
Ayamwn Mymkuk, Bowkava aiitranaa, pn—g,% napaMeTpHH KHPHTCAK,
MIXCYC eudM VLG {p(x. ¥, p) =0,

Foix, g, p}y=0
CHCTeMalK KaHoaTAaHTHPadHraH (x, y) HykKranap t¥naamuaan ubopat
Ayanwn Mymrre. By tynaamuu D§ aeituk. Arap (3.28) cucremaHnur
tonraamanapu bup2aaucda 6yamaca, y xonaa D§  t¥nndw 6ym Gyaa-

(3.28)

an (speH DY ==J). Arap D§ = (@ 6yaca, Oy Tynnam HyKrajsapu-
WHAT TeOMETPHK YpHuHH Tekiuupuw kepak. Ly reomerpuk ypun
(3.1} naddepeHunar TeHINAMAHWHT P — OUCKPUMUNANT  4U3UFU
vegusada. Yuu ¢ (¢} (i=1, 2, ... , m) ne6 Gearunaiank. ¢f ( « )

HHIHKAAP €uuM GYJHIUM XaMm, KMCMaH eyuM 6YiHmH XaMm Ba GyTysnan
evum GYAMachinre xaM MyMKHH. ByRaa# KoHna Kenn6 yHKagu:

1) p — ANCKpHMHHAHT uu3MKAAp (AbHH @ (X) YM3HKAap} TOMHAA-
UK

2} TONWJATraH p — AHCKPHMHHAHT YH3HKJAAD €4HM (€KH KHCMAaH euuM)
OYAULH TeKLWHPHAAIH. :

3) p — AHCKPUMHHAHT YH3IUKJAAPHHHI ed4yHM O6YATad wWoxuadapuia
ArOHANHK YPHUHAH G¥RUA EéKH YPHHAH OYAMACAHTH TeKWUPUNALK,

(3.28) AaH p — AHCKPUMHHAHT YH3HKAAP YYYH (p HH 4HKapHO
TawsaralaaH KennH) Pilx, yy=0 (i=1, 2, ..., m) Tenrnamanap kernb

: 8
wkkaau. Arap Gupop {xo, o) HyKTada ~£‘—=,e0 6y/ca, TEHraMajlapHH

HEY HYKTAHHHT €Tapah KHYHK aTpotpuna ¢ ra nucbaran ednb, y=ua¢:{x)
KYpHHHILAA E3HI MYMKHH, _

Arap 6upop y=¢:(x) dynxuna éxkn §; (x, y) =0 owkopmac TeHriamMa
P -— IMCKPHMHHANT YH3nKAapHy Gearunab, 6y unank (3.1) audgepenun-
an TeHTNAMaHHHD eunmu 6¥ca Ba yHRHT Xap OHp HYKTACHAA STOHANHK
XoccacH 6Y3uJica, ¥y XOMAa TErHUUIH YHSHK MAaxXCyC HHTerpas UH3HK
G¥nany.

4

Mucoaaap. . (y’)’=y? aupdepenunan Teurnama yuayn yuiby
4

Fix, g, py=p'—¢* =0,

aF

P =2p=0
cHcTeMara sramua, YHAad y=0 kenub uukasn. By p — AHckpumuHant unsukanp. Coxaa
Mya0xasanap K¥pcataauky, 6y YH3IHK SeprAran TeHrAAMAHRHT eUHMH GYNNG, yHHUT Xap Gup
HYKTAcHAAH GHp A¥HANHMWAS KAMHLA HKKH HHTerpan 4hu3mk (3.4- Tavpudra k) YTagm
{GHTTacCH — y==0), HKKHHYHCH — KyOuK mapaGoda). lyeaai kuaul, g =0 Maxeyc eduMmap.

2. Aepan 3.2-§ na w¥pwaray y=>2xy —y' Jlarpank vewrsamacHun onamua, by

TEHTAAMAHHHT MAXCYC €UHMA RYKJARCHHH KypcaTaMHu3. TerHway

Fiv, y, p)=y—2xp+p=1,
aF

Pl ==0
ap 2x41
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I -
cHereMmanak p={, x=—é— Keant uuxkaan. By nykra y=0 eunmaa &raan ea y=0

1

. k!
HXTHEpHR X Map YyYYH aHHKJAEHraH. AMMO JOKOPHIATH CHCTEMa X HUHP x=—;— Khiil
Raryna Gupraanna G¥aann, Hemax, y==0 eunm maxcycmac. !

3. Ouad y—2xy’ + (v} 2=0 Tearaama Gepunran Gyacun. Ywsy
{y—2xp+p”==0.
—2x4+2p=0

cheremagal p==x Keaul YHKAAH. f AHCKPHMANEHT YHIHFRHANRT TeHTAamMacH g —2x+x +
=0 ém{g=x’ GZJISILH. Ammo Gy napaGona GeprAran TEHMIAMBHRHT AHTETPAA YHIHFY |
ayns 17— 2 {x”) + ()20

Nemak, y=x* napaGona maxcyc eunm 6yaa oamaign. Bepw
DHpdepeHUHAn TEHTAAMAHHHT YMYMHR eunMy
x=fy+%ﬂ,
y=2xp—~p* (p— napamerp, C -— uxtuépuit yarapmac)
KYpHHKILAA é3annany.
3.2- Teopema. Azap F(x. y, p), p=% Puynxyun  Gupop ¢
DUDY= D5) rgnaanda anukaanean, yzaykcus ea bupundy TapTh

yaaykcus yocuaasapea s2a 6gaub, wy DY na ff—‘fé—b%—’—o}—;éo 6ijac
xorda {3.1) Cugpepenyuan renzaananune p — QUCKPUMUHANT 4L
Yy TeH2ADMAKUNE edumu Biruun yays yuiby

8Fix, y. p) oF(x, 4, p)
TP =0 3
ren2auKknun2 Gaxapuruwn 3apyp sa erapau.
Hc6oT1.3apypanTH. p— ZHCKPHMHHAHT UH3HK eutlM GVcu
YHHHT TEHrN1aMacHRKE NapaMeTpHKk KYPHHHIAA €3HL MYMKKH pel d:
ITAHNUK, ABHH

x=x(p), y=y(p) (p — napamerp),
Gy epaa x(p), y(p) Ppyuxuuanrap anddepenuuannanysyd. bus ywé

Fx, y, p)=0, 2220

myHocaGarnapra sramus. lOxopunary gapasra kypa Fx(p},y(p), p
={. ¥YuaaH p 6yiinua TyAHK XocHAa oJjcak,
aF(x(p), ylp), py dx , dF(xip}, y(p), p) dy
d8x dp + a3y dap +
+ JF(X(P}épy(ﬂ)v [ =0 ) (3

d
=0, p=7g;

&Ky —gi—:-=0 6yarapd yuyH (3.29) KReanb unkanu. -

aF ar aF
Erapannura. F=0, —(%-—-.0. §?+p§; =0  My#Hocalar
ypuuan O§scun. BupHHUM HKKHTACKAAH ¥ Ba p AaPHM X HAHF PYHKIL

8¢



.anum TONAMH3; i = y(x) p=p(x). By y(x) pysxuun (3.1} Tenraa-
W CURMY SKANHHH KYPCATAMU3. YHuHr yuyH F=0 fn aua & 6§inya
WpeHUHANAARMH3!

AF(x, glx), plx)) + aFx, y(x), pixh) dy

1 dx dy +
BF(x, yix). px)) dp
+ dp dx =0.

dy{x).
dx

iwm 6upra: Fix, y(x), plx)) —F(x ylx), d"m)-u—{),,[lemag,y=

W p{x) QYHKUHA e4uM 3KaH.

4. 3- muconpa kypuarat y—2xy + (y')° =0 auddepenunan Tenraa-
Ma yuyH y=x’-~p napabona AHCKPUMHHAHT YH3KHK GYAHG, eunm 3mac
ban. bBynu Xo3npra yeya Sunan rexmmpaitank. Xakukatau, F(x, ¢, p}=

ar aF ar

wi — 2xp+p?, '5}3_:_'2 x4+ 2p, ‘é;"=l- 5.7 =—2p Mynocabar-

Aapra kypa -g—i—+p i ~2p4-p-1l=—p50. 3.2-reopemanuur
4

Wapry Gaxapuamaay. |- Mucoana kypuarau {y’)z——yT=0 audepen-
4

MAan {3.29) nn xucofira oacak, =plx) kenud uuxaau. lly

an  Teurnama  ywyn  F=p?—y°, iﬂ-—-—-?ﬁ. I 0,
. dx oy
. L
- —*:'.;9'3 Ba +Pay"‘0+p(———-y) Ammoh—-—-Qp:O

it p="0 kennt unkaad. Ulyraur yuyh oxkpry udosa afHa HOMra Tewr.
Jlemak, y==0 (p — AHCKPUMHRAHT '-IH3HK} Maxcyc eunm Gysann.
6) 3.5- Tavpud. Yuwiby
bix, y, C)=0 (3.31)

O RAPAMETPAL CURAUK, HUFUKAQD Ol-
aen Gepugean Gpaud, CefC, G ¥
fgacun. Aeap Gupop | wusuk fau-
nune xap Oup ayxracuda (3.31)
oura wusukaapudan Gupopracu bu-
A4 geymul ypunmaza s2a Hjaca,
i x0A0a fi uusw‘qa (3.31} ousanune
ipamacu dediurady. : vl

Yuby y==(x+C)? napadona- spana ¢
aAap ounacn yuyH y=0 un3uru
ypamMa G6ymaau (28- yu3ma). Ammo
XAp KaHAaA CWIHE UH3HKNAD OHAa-
cH Xam ypamara sra OViasepMaiin.

3.3- reopema. (3.31) 6bup napamerpau ULk AUIUKAAP OuALCU
Gepuszan 6ijaub, ©(x, y, C) pynryus 6upop DS, Dy Ds rgnaamda
UHUKAQHEAR, YIAYKCUZ 6Q BGUPURLL TAPTUGAL YIAYKCUI XOCUAGAAPEA 320
xamda

&y, -

28- yuama
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b\, /0D e
(55) +(5) =0 (331
TenZCU3NUK {punau Sgacun. ¥ xoada TeHeAAMACY
x=x{t), y==y(), x{{} €c'{ts, t2}, y(E)€c'[f), ta} {3.32
napameTpux Kfpurwwmda Gepusean wusux (3.31) cusrauk wusuxaa;
OUAQCUHUHE fpamact Ofauuin yayn yrune xap Oup HYKTacuO0e yuby
{‘«’D(x(f), y(t), )=

b (x{5), y{1), C} =0
ac -

(3.33

TEHSAAMAAAP KAKOTAQHTUPUALL 3GPYP 6Q eTApAU. !
HlcBor. Japypaunru. (3.31) onna tedcnamacu (3. 32) Gunan
éauaran ypamara sra Gyscns. ! napametp [{, f;] opamuKaa yarapranaa
ypaMa (3.31) owaaHuHr TYpAH uMSHKAapHra YpuHHO Oopaid, SbHH
{ yarapuiun ounan C yarapnt Gopaan. Ilynuur yuyr C==C{f} neb xkapaw
no3uM. Anbartra, [€[f), f2] aa C(#) 50, ake xohaa (avun C7{f) =0,
te[f], Bl fi6yaca)[ty, i)zt {5} opannkaan osnnran { Kulimar-
gapuaa Ypama TervwH owJaHHHr @axkar GUTTa UWIHFMra ypHHAJH.
Hemaxk, [t9, 9] ypama Vwa un3uk GuAAH yCTMA-YCT Tywaad. By
(3.32) unskkHunr Ypama skadura 3uA. Hyuna kaaub, C7{f) #0,
t€ft, t2) Inan (3.32) uu (3.31) ra x¥itcak, P{x(f), y(f). C{{))y=
=0 afinuar xocun 6ynaan. ARHUATHHHT Yan TOMOHHAATH QYHKUHSIAH
{ 6YHngYa TYAMK XOCHAZ 01aMH3:
b dx v dy dad dC
T @ Ty dy dt PR RT & =0 (3.34)
Ouau  (3.31) omaa uu3uFdra YTKA3WATaH YPHHMaHHHT Oypuak

. @ .
kos(dHUMeHTHHY & 1eb, yHA Tonadauk. Paswanku, %;r,éo OyAranna

29z y. ).
6¢{x y Cy | 8®(x, gy C) dy Y
+ 3y dx o =0 nan dx k 90 (x, y, C)
dy
0P P (x, y, C dx | aP(x, y. C)
#:0 Gyaranna o a7 + P ==0 pan
b

_______ e Y ay
dy s o )
ax

keanl uauraan. (3.31') TeHrcusamkka k¥pa Oypuak KosdgHumneHT
anuknaHrak. LdyHra yxwaw, ypamara VTKasuwaAray ypuHma Oypuak
K03 PUUHEHTHHN &) Oecak,
by S8 ¥y ( ;o X (D)
dx(y Xy y (1)
6ynann. AMMo R==k; 6yarann yuyd (3.31) Hu Xucobra oaud

9@ ity 422 g () =
Tox (+54 (=0
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mynocaGatra sra 6ynamus. By renrnux sa C {7} =0, £€[4, f2] ra k¥pa
(3.34) nau w(xt't)';é”‘ W) 0 kenuS unkan. 3apypask ucbor
¥IHJAH.

Etapauanrn. Arap Supop (3.32) uMankHuer HyxKranapuia
{3.31"} reurcuznuk ypunan 6¥aubd, (3.33) MyHocabatiap KaHOATAAHTH-
puiaca, y xoaxa {3.32} unsuk {3.31) ounanuur Ypamacd 6yaann. Ulyau
WeOOT 3TaMU3.

XakHKatau,

b . .
'—'—(x—(%ﬂlcl 0, (€[, to] nefiauk. 3unu (3.33) cuc-

reMa TEHMIAMARapHAaH GupuHuucuHn ¢ Gyiinva nuddepenunBanaiimua.
Hatuapa (3.33) HHHT HKKHHUM AHHMATHHH XWcoOGra oand,

Ie X (O +5y (=0

fKH
P
g ax
o 9
oy

myHocaGaTtra Keaamhs. DByunaw TterHwau Hyktaaa (3.32) uuzuk
(3.31) onnauunr ux3nrn Gunar Gup xua Gypuak kospduuUMEeHTHra 5ra
KaHK Kenu$ uvkaau. Etapauaarn uebot 3THALM.

(3.33) cHcrema aumukaadiggran uuank  (3.31) ownanunr C —
JucKpuMUNaGRT quaury ReAHNAAM.

Bepuarad CHANHK YH3HKAAD OHAACHHHHI YPaMaCHHH TOOUII YYYH
KyAnRarn KoHaa kenHG UHKaau:

1) (3.33) cucremanan C Hu YHKaphG Tam.naﬁ C—JmCKpHMHHaHT
UH3HK TOITHAAH;

2) tonkaran € — AUCKPHMHHAHT YH3HKLAH

e b

=0 5 =) | (3.35)
TEHTAaMalapHy KaHGaTJaHTHpanurag (x, y) HyKTaJapHH YHKapHG
TawnanagH. € — JHUCKPUMUHAHT YMIUKHHHF KOAraH KHCMH Gepuarad
OWNAHHHC Ypamacd Gyaaau. Arap (3.35)cHcTeMaHHHr TeHriamanapH
Gupranukaz Gynmaca, y xoaAa € — AHCKPUMHHAHT YH3HK TYAAJNUTHYAE
ypamanaH uéopat 6yaamu. Arap C — OHCKPHMHHAHT YHIHKHHHT Xap Oup
wykracuaa (3.35) ypuuau 6yaca, y xonga Gepuarad OHAaHHNT ¥PaMAacH
MaBiKya 3Mac. '

N Jw? 5l Y
Mucon. y= ‘V—{% (x ‘ViT —l) Audgepedunan TeHraama Gepua-

rart GyACHH. YHW HiTerpansaus yuyu x ra uxcGaran euwit 6cou. By xonga rernutau ycya
6unan XucoGnawnap 0AuG Gopeak, ymymui eusm ywby y— Cx* 420 —C=0 xjpu-
HMIWIAE TOMHAAAN. C — NHCKPHMHHAHT UH3HKHH TOMAANHK. Yoy

y—C* 420 — C=0,
—3CP 4 4Cx—1=0
CHCTEMAHHHr HKKHHAYH TeHTAaMacuaaH x =0 6§arania C=731; Ba C=%. 3uan € yuyn

FOTMACAH HKKH H$ONAHH XaM CHCTEMAHHHr GHPHHMH TeHrnamacura Kyncak. wikn € —
AHCKPHMHUHAHT YHINK, ABHA
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y=0, x+=0; y=

4
e x0 (

ypIHKAap Xocud ByAau. ¥rapaan Supn abcnncea YKo 6§40, HKKHHYHCH WoxYaaapH
3- kpagpanTAapaa woitnauwran rinepSonazan wGopar (29- uasma). !
Ouay ronunran {3.36) € — NHCKPHMRHAHT YH3IHKAAP Ypama €kH Ypama IMACARE

rekwupamna, Kypunadrran xonpa @@=y — C%* 2% — €. Yuaau ‘Z‘D
x

O
+2¢2, _5;=1#=0' Hewmak, (3.36) naru xap UKKM YH3IKK XaM YPaManup.

g

0 Y=o X

#
\

29- unama

= - 24:":‘f

t

3.4- reopema. {3.31) cuarux
susrap ousacu (3.1) ouddepeni
QA FENCSAAMARUKE yuysud ewd
64aub, Juwa wuauxaap ounacu i
maza 3ea 6jaca, y x0a0a 6y jpa
(3.1) Fenzramanune maxcyc equ
Giaade.

He6or1. ¥Fpamanusr tenraas
cu Fifx, y) =0 (&xn y=Fa(x) )
PHHHINAA OYACHH. YHAR3 NXTHE]
{xe, Yo} HYKTaHH OJaMR3, #1
{xe, oy€i, !— §pama. Onum
HYKTajla YpaMmara YTKa3uaraH ypl
Mapuir Oypuak KoxbOHUHEHTH
Iy HYKTaRaH YTyBUH HMTErpan '

3uKAaprad Supopracura ¥Tkaswarak ypmuma Oypuak koadduime:
k, Gunax yetma-yer tywaau. Memak, { — ypama (3.1} auddepenns
TeHRlaMangir eunMu Syaaau. lldywaail xuaaG, (xo, yo} MXTHE[

6¥arans yyyw [ — VpaManHur xap

OHD HYKTaCHAAH DY ! 4R3IUFH

(3.31) ounankkr 6uTTa WM3KFK ¥Taan. Bynaan [ — $pama (3.1) nndx
PeHUHYAS TEHrAAMaHHHF Maxcyc eudMM JKkand Kenn6 unkaan. Teope

ueoT Gaam.

IOKkopraa KypHATral MACOSAa YMyMElk equm y— C3x* 420 —C
=0 kypuRHwAa GYARO, Uy YH3IHKAAD OMAAcK yuyH y=0, y=—L 1

IHKAAP YpaMa 3KaHH KYypcaTHAraH

27x
agu. Jemak, 6y yu3uKAap Terui

Andupepentan TeHraAAMaHHHr Maxcyc euuMAaps 6¥aaau (29- uuama).

IOxopuparu Mynoxasanapiad paBUianky, AugrpepeHUan Tenraas
HHHr Gapda eyHMIAPHHE TORULI YYYH YHUHP YMyMuil euMMHHU Ba al
MapKya HYaca, Maxcye euHMaapHHM TONRIU JO3HMIMD.

Maw k. Ywby naddepenunan TeprnaManapHrur 6apua eqnMAapH TONHACHH:

1 y'= \/}:—; gl =1

3
2 ¢'= V(y—0>+5, Dy=F;

4 8
3. 1*923(9"}2“‘27(?')3‘ Dy==

4 (Zxy — ) — A== 0x 2 0;

5. X2y} — 2uyy + 20y =02y << 0, x50, < 1.
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3.5-§. H3OTOHARN BA OPTONOHAJN TPAEKTOPHANAP

S06-Tabpu . Acap rekucausda Sup RAPAMETPALL CUAAUK { 4u3ux-
'up OAUCH

®(x, y, a) =0 (a — napamerp) (3.37)

$epuncan Gijaca, y xoada 6y ousra wusuxaapunu Gazapmac o Gypuax
prrudg xecub grysun §; wusuk Gepusean - (337} ouaasune usozonaa
tpeexropusicu dedusadu. Tabpudra kipa ! Ba [| UMSHKNAPHUHT KECHILMaH
NyKracuaa ynapra ¥TKasunrad ypHrManap opacuaary Gypyax o ra TeHr.

Arap oc.—..% 6¥.1ca, H30roHa A TPAGKTOPHA OPTO20RAA TPaeKgopua 1eb

KIPIHTHAAAH.

Anau 6epuarad (3.37) oMNaHHHF H30TOHAN TPAECKTOPUAS PHEY TONMHIL
Bunan wyryananamnz, Uydn kaihg kuand ytamuskn, =0 6yaraana 6us
teIHINgY OHAA YUYH ¥pamara 3ra a1k Ba Oy ¥pamanap Mapxya G¥anwm
aiM, GVAMAC/AHIH XaM MyMKHMH 2a4. K¥pHnaérran xonja (ALHM o=
+ () Gyaranaa) OepHATaH CHANHK UYHSHKAAP OHAACHHHHT H3oloHAal
FPAICKTOPUATAPH MaBXKyR Ba Gy TpaekTopHaaap TVINIAMH  4EKCH3
Wimamanp. By  Tt¥naamas @,
{137} unsuraap ounacHHn sca P, (2
el SearsaaiMus.

Appan o= g— 6yncuk. d; tVn-

AaMAAH OHpOp {; YU3HKHA OJalnuK.
Yina  VarapyBud KoopAkHaTanap
vi. y 6¥acuH. {3.37) ownaawuur
AnpdepeHUHan TEHrIAMACH TY3HAa- /o

. ¥YHu  Ou3 Ounamus. tga=# X
nedank. Arap tge (3.37) onna un-
1HIHTa  YTKa3WAraH YPHHMAaHHWHF
Oypuak kospduunenTn 6¥nca,
dy, dy
.oy dx
tg (v —0) =tga=~F ékn -——md———-—=k (3.38)
1 dy
dx dx
6ynann (30- unama). bynaan
P (x;, 4. a) dy ab(x,, y. a)
dy, dx dx, '
abi(x,, 4. a)  dPix, g, a) dy =k (3.39)
S ay ax dn
Arap ®(x1, ¢, a) =0 ea (3.39) myHocabaTaapaan mapaMmeTp a HM
nHKapHO Tawwnacax, :
dy
F (x,, " 7{;:*) =0 (3.40)

andpepeHuHan TeHrAamara kenamus. bynaa xy=x, yi=y Aedinum
wyMKHH.  (3.40) anddepeHunas TEHTIAMaHUHT  YMYMHA  €UHMHHH
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1°. () EC™U):
2. (1, §), ¢ @), e O (D) €D, 1. XED (4.2
3. " () =flx, ¢in), ¢ (), .., ¢ (%)), x€/ j

wapr Gaxapusca, y xorda y={x) Pyncyun { unrepaasrda (4.2) d

hepenyuan TeneaaManUNZ ewumn Beburadu. .
(4.2) TeHraama BUNMUHMHT FpadHry, FbHH Y=@(r} GYHKLUAHY

rpadiry YHUHD UHTe2pat au3ury Jednnaii. :

Mucoanap. 1. g"+a®y=0, Dy==R renrnasma yuyn n=2 6yaub, y=sin ox,
= R dyukitan yHuur eunmunup. Pasuraukn, 6y xonza 4.1- Ta‘prC[JIIHHl‘ Gapua wapTrap
Samaphnaan.

2y -3 —2¢=0 D=R*" 3 rapTuban aaddepenunan TeHrnaMa 6YaHG, y= e"i
DYHKIHA YHEHI — 0o <X < - co WHTEpBajAna aHBIKAHTaH eqnuunup

3. ¢ =2yy yuyr D;==R?® Ba y==igx QyHKUHA YHHHT ——é— <x<-§~ un'repaa.rmi

Oepuarad edunMHIHD.

Scnatué YraMuaku, GUPMHYH TapTubad auddeperunan TeHrIaMa-
Aapaard Kalu 1KOpH tapTutny Anddeperulan TeHrsaManapaa Xam
eunm 6ab3naa olkop y=p{x} KYpuHHWAE E3naca, 6ab3nia oulKopMac
D(x, y) =0 pyHkuHMA KYPHHHIUAHAA €3HAMUIM MYMKUH. EydMuu Gabaan
napamMerpux KypHHuILLA

x=x{#}, y=y(t), t€l; ({ — napamerp}

naall XaMm Kyaall 6faaan. Bua napaMerpuK KYpPHHHLINS E3HNaNHIaH
UHMHUKI TabpuhNHH KeATHpUS YTupmaliMua,

42-tavpugd. (4.2) dupgepenyuan renzrana sa x, Cy, C, ... , C,
aeapysuunapruune bupop {azapuwt coxacuda anukaaneax xamoa
X Oftiuna n mapro yaaykcus Oudgeperyuarronysun

y=o(x, Cy, Co, ..., Gy} . (4.4)
Gyrxyun bepusean Bgacun. Acap uxrupud (x, 4, o, .., 4"y €Dasy,
HYKTG Yuyw yidy
' y=o(x, C, C, .. , C),

¥=q(x C, G ..., C), | (4.5)
ym_”“{?h:'.” (x, C“ C2, . Cn)
synocabaraap Cy, Co, ..., C, raprane

Co=H(x 4 ¥, ...,y "),

Co=to (%, y, ¥, ... . y" ™M), (4.6)

Com=tlx, . ¢y o, 4" ")
Kudnarsapury 6up KuimaTiu arukiaca 8a Oy Kudmarrapuu yuby
| Y =g (x, G, Gy oo s Gy : (‘@7
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FencAUKKG Kfduw natuwaceda aédnan (4.2) teneaama xocun 6jaca,
§ yoada (4.4) gyncyun (4.2) Teneramanumne D,y COXa0a auuKAQH2OH

pMymut evuru Jeduradu.

lilynnait kuaub, (4.2) Andpdepeninan TEHINAMAKHHT YMYMHUA e1dMHK
A Ta HXTHEPHH ¥3TapMac COHHH V3 HYHra OJalH.

(4.2) suddepeHuuan TveHraaMmanHHr fapya eUHMJAADUHH TONHIL
HCOCHE Macanafnp. YMyMuit exum popmyaacu (4.4} Hi oraitinik. Yiia
G, Ca, ., C, napra MabiyM kKuiiMatnap Gepeak, TerHiA® €4HM XOCHA
6ynaan. Ymymau adtradaa, (4.2) reurnramannar {4.4) ¢opmyna ¥3 nunra
WIMaraH eqdMaapd xam 6yanmn mymkud. Mkkuta Mucoa kypamus.

2
Muconaap. L.y =x, Dy=R* Teurnama yuyn ye=e + C x+ C, pynxtinn ymy-
2 ' oo
wafl eynm G¥nanm, Xaxukaran, y’==—§-—+ C,, i’ =x xocunanapaan oxupruciaa € sa Lo

Aup KATHAUMAHAK, ¥ MyHocabaT Gepanrad TeHrAama Gumhan ycrMa-ycor TyWanH. ¥Yuymni
cium DOPMYAACH TEHCAAMAKHAT (ap4a evnAMiapHik ¥3 HUNI2 oNaln.

2
2. y”:.—-({-”—‘ Da={(x, y. ¥hi— oo <x<l 4 o0, y=>0, — a0 < i < 4 ool Hue-

L€
PERHUHAN TEHCNAME YUYH y=¢ e GyHKURE YMYMRA eqnM GPaaan. Xarugatran, y =
Cx+ L Cix+E, : ' 9%
=Ce O 2 y_”=C‘fe C ern ¥ ==Cy y”=6‘?y=(i—)2ys%l——. By oxupru my-

nocaBat Gepusran anddepenunan Tenriana GHAAR yCTMA-YOT TYWAAN. AMMO YMYMHT e4iM
(pOpMyAacCH GeprATaR TENTAIMAHRNT 6APUa CUHMAAPHHA §3 Hukra oamadiap. KypHnadrran
xonna y=-C(C=const==0) QyHruns xam eunmaup. By ewum ymyMud equnm popmynacn
Cpe- L
=" " ? gan C; Ba Ca AapHuHr GHPOHTA XaM KMAMaThAa xockA G¥amaian.
Bcnarma. a— TapTHOAH Andpepenunar. TeHIAAMAARD YIYH X3M MaXCyC edHM
TYIIYHYACHHH KHPHTHID MYMKHH 314, aMMo ¥ anua mypakxkad. Ly caGabaw 6x3 yHra
r¥xTanMaiiMus {4.1- naTnara Kapadr}.

i

(4.2) nndpdepeHunan TeHrTAMAHUHT YHHHT yMYMUE €YHMA dopmyaacu
(4.4) ran C,, Cy, ..., C, napra KuiMartaap 6epub Xocna KHIHHAaNTan Xap
GHp eunMu (4.2} TeHrRaMAHHHT Xycycud ewumu AeRBNanu.

XycyCHit euMHH u3Naw Kowih MACGAQCUAUN? eduMUNY W3NALITA
KeNaan.

Arap (4.2) Tenrnama, {(Xo, yo, Y6, ... , 4"~ ") €D, HykTa Ba ymby

g (x0) =yo, i {xo) =yb, .. , ¥V () =gi"" {4.8)

myhocabataap Oepunran 6§aca, (4.2) auddepenunan . TeHrnaMaHunr
{4.8) TetiranKAapUN KAKOATAAHTHPALKIAH CURMHKH H3naw (4.2) Tewrna-
Ma yuyd Kowu macaracu neiinaany. Ynaa (4.8) Teurnukrap Gownanray

wapT, Xo, 4, 46, ... . y§'~" kufimataap sca GourawrFHd KuitMaTaap e

OpUTHABAK. n=2 6§Aranaa Kotun MacanacH anHK reOMeTpHK MabHOra
sra. Macanan, ¢’ ==f{x, y, ¥') Tenrnama yuyn y{xo) =0, ¢ (¥o) =4}
WIAPTHH KAHOATARHTHPYBYH HHTErPAN YH3HK TErMILNH COXAHWHT {Xo, Yo)
HYKTacHial Gepuarad g6 Gypuak KosPpPuunentan ypunma GHAaH YTulnm
AO3HM.

Argp {4.2) nudpeperunan TEHINAMaHUHT YMYMHI eunMu (4.4) Mab-
AyM.O6yaca, Ternwnn Koun Macantacuin edHmt yuys yuby '
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ol5, C. G, ..., Cl=y,
¥ (% C. G. ..., C)=py,

(4-91
q){n—-ﬂ{xm C’ C2’ - Cﬂ,=yon-i) :J
Tedraamanap cuereMacunn Cy, Co, ... , C, Japra HucGaTau eunus Kepay
Sysnanu. By cHcTema sirona eunmra sra 6yauus, GHTFARAE OPTHK EUHMTS
372 GYAHUIH EKH YMYMaH eudMra ra 6yaAMacanra MyMxus. (4.9) cHerems
Aroda eyumra sra oyaranaa (4.2), (4.8) Kows Macanacu sroHa euumra
sra aefiniann. Akc Xxoiaa Terdwad KowH Macanachiaa srOHaAHE
Gy3unran Synand.

Arap (4.2) AnQPepeHnHAs TEHIJIAMAHHHI  XYCYCHH  €4HMY
P (&, y} =0 kypunuwmAa2 Gepuica, 6y Mynocabart Gepuaran Judpeperuu-
an TeHIAAMaHHHT uxTezpary neb arananu. Arap ymymuii esum ®{x, y, €1
Co, ..., C,) =0 kypunnuiaa ésuarad GYaca, 6y mytocabar {4.2) resraa-
MAHNHE YMyMud unTe2pasu nefnnaqy,

(42) nuwbdepenunan TeHrnamananr Gapua (Xycycuii Ba Maxcyc)
eYHMAAPHMH TOMHW An{pdepertnan TenrAaMaHH HHTErPaAall Kapaéuw
6ysnaan. TeHrnaMmadHd HUTErPaAfAWl MKaPaeHH HOAHHK HHTErpasilapHH
xucobaamra Kearania aAdddepenunan TenrnaMa KBajpaTypanaphi
HHTErpandaHaiy Aelusaas.

JHAN 0KOPHIA KENTHPHAraH Tabpidaapra MHCON Kypafikk.

Mucon. ¢y +oly=0 zuddeperunan TeHrraMa HIKHHYY TAPTHORY GTIAHG, yHHI
yMyMid esumd ¥=Ceoswx - Cosinwx 63a2an.

Arap ¢’ + wly e audipeperunan Tenrnama yuyd g0) =1, ¥’ (0) = — | Gownansm
. HIAPTHH KANOATAAHTHPAANIAH EUHMHH TORHI Fanal KxAwtca, yMyMHil eunmian doitnasa
H#o, =g (0) =Ci; — =y (() =Cow TEHrTUKNBPHH XocHR Kunamud. Byrzad; Ci=|

1 LI
Co=——, as=0. [Jemax, annkaanray {Arona) edus yseoswxu——w simwx G¥naau.
L1}

2. Duak {(4.2) duddeperunan TeRrIaMa yayH eUHMHKHT MaBKYAML
Ba ATOHAJHK TEOPEMANAPHHH KEJTHPAMM3.
4.1-reopema (Koww reopemacn). Aeap (4.2) Jduddepenyna,
Tenzaanadn ywby f(x, y. o, ..., y"=Vy, 2L A o dynx
» oy ’ N 1 ay\ ag,s LRE W Y
guswiap D, < R"*! coyada anusranzan sa yaayxcus 6jaca, y yorda:

i°. (4.2) Outppeperunar Tenzramanunz 6Gupop [ unrepeasd

antKaanzan, y(xo) =yo, y (%o} =yb, ... , Y M {2} =y ", (w, w
Yoo e o T €D, COMAGHFUR WIOPTHY KAHOOTAQHTUPYBHIL UMY MG
Hyo. )

2% Azap y=uwix}.x€li say=2ix), Xl pynnyunraprune xap 6upi
{4.2) Oudppepenyuar ten2aamanune exumu 6§aub, Gepurean Xy Yy
Plxo) =P(xo), ¢ (x0) =@ (x0), ... , "7 (%) =" (%) 6Faca, 6
F=9(x} 8a y=1(X) euumaap OQHUKAQHUW COXARAPURUNZ YMYML
Kucwudn yerma-yer rywadue. bBowrkava afitranpa, arap xe€hin/
uyktaga ¢ (1) =" (1o}, i=0, 1, .. , n—1 6yaca, y xongza /Nl
HHTepBaia @fx) == (x) O6¥nanu.
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43-Tavpnd. Azap f(x. 4, . . . Yy"~") dynxyua D, CR"'
toxada anuKaanzan bijaub, 6y q&yuxqus iy sugrdad L 220 con Magxyn
6Yacakn, WXTHépuR (X, g, W1, .., BTVED L (% Y W ..,
WD, nyxTarap yyn yuby
Hix gu ghe o = g6 . Y

=k
<L Z yfP—|, L0 (L)

=%
renecudsur  Gaxapuaca, ¢ xoade  [(x, y, . ... . 9" ") PPynkyur
D, coxaba y, y, ..., y""" aap Gjiuse .}Iaumuu WapTUNL  KGHO-

arrauTupadu detinaadu, L sca JTunwmuy jreapsace deduaadu.

4.2- reopema (Komu — Muxap — FAnnzenéd reopemacn). Azap flx,
Yo s o g0y Pynnyua B, | R coxada anurasanzan 8a yasyk-
cus 6jaub, wy D, | coxada g, y', ..., ¥~ aap 6ftuva Junwuy
WUPTUNIE KAHOBTAGHTUDCA, Y Xoa0a xap Gup (Xo, Yo, ¥, - .4o'" " ") €
€D,., HyKTa yuyd wynaah Sarapmac h>>0 con Tonuraduku,
narunada (4.2) rewzacmanune (4.8) Bowranruy waprrapri Kano-
araantupaduzan sa = lx—xol << h} OpaLtKOa (HUKAGHEZGH A20MQ
cqumy magxwyd 6gaadu

4.3- reopema (Meano teopemacu). Azap fix, ¢, ¢, ... . y'"™")
pynxyun D, | coxada anuranzan 8a yaayxeus 6gaub, (xo. Yo, 44, .- »
y"~"YeED, ., 6ijaca, y x0a8a {4.2) Oupipepenyuaa Tewzaamanune
{4.8) Sowaanruyd tiapTAapri KAROATAGRTLUPAOUGR KORUOR BUTTA eutimn
1asxcyo.

Bua 6y rteopemanapHuHr HCGOTHHH KenTHpMaiimuz. CaGa6n,
(4.2) k¥puHHWRary n- Tapraban AvddepeHunas TeHrnaManapEH n Ta
Y1, Y2, -.o , Yo HOMABAYM PYHKUNA KHPHTHIL GHAAH HOopMas cucTema Leb
wpyrdananurad (8.3) kypiiunwmaary (8- Gobra K.) cHcreMara KelTHpPHLW
mymKknH. Dynraai cacTeManap yuyH MaBXYAJNK Ba SroHaduK Xaxuiary
Teopemanap 8- 6ofna Kapananw.

by 6anana I0KOPH X0CHAara HucObaTaH eqnnMaraH (4.1) anddepenun-
a] TeHrnaMaHd YpraHamua.

3. 44-tavpug. (4.1) 6u¢¢epenquaa TeHzAGMa Gepuacan 6y.w6
Fix, g, ¢ -, 4'™) pynkyus R"T? @asonune bupop D, ., coxacuda
anurksanean Gfacun. Azap ! unrepsaasda anuksanzan =g (k) dynKyus
yuyH Kydudaen ydra wapr

plx)eC"(]);
2° (%, (X)) €D (%, @(x), ¢ (2), ..., ¢ (x}) €Dnyo
D, , R, xel,
3°. Flx, ¢(x), ¢/ (1), ..., ¢" (x))=0x¢l

Baxapuica, y xoaoa 6y ynkyun | unrepeasda (4.1) Ouipepenyuan
TeM2AGMARUHE enumi deduradu.
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Xap 6uMp eUAMHAHI rpadurd TeHFJIaMaHHHT HHTErpan 0PH UHIHFH
(kHckarnna, mETErpan ym3uWEH) Aeitnsanu Ba yHMAr rpadury R® da-
JOHHHT Dﬂ+2 COXACHIA YH3HNAAH.

Bupunun taprubau audrpeperunan Tenrnamanapaard kadu 6y xoaga
XaMm CHHM NapaMeTPHK KYPHHHILAA E3nNHIIN EKH H3NAHHLIA MYMKHH.

Arap (4.1) antgepenutnan enraama y™ ra nuc6aran Gup KhitmaTan
eviaca, (4.2) ﬂnq:uipepeuunan TEHFAAMATA KeAAMH3. ¥MYMaH alrraxia,
(4.2) Tenraama y'" uuMr 6Mp Heua, XaTTO UEKCHM3 KA KHAMATHHH
apnkaamn Mymkre, Kymnagan, (y”)’—x'=0, x>0 auddepenunan
TEHIIaMa §” HHHT MKKHTA y” == 4 x* KuimaTuin, y” + ly”" 1 =0 sagde-
peHUHasn TeHrnamMa sca gy’ Hiur — oo << 4" < 0 uHvepBasHn Konnadan-

rai KHAMaTNapHHA anuKnafinn.

4
X

Terwnput kypuwr mymkabnky, Oy TeHrjdaManap yyyH  y= *35

— oo <x< -+ o0 Ba y= _F%i Jaap Moc pasumaa (@ — HXTHEDHA

MycGaT Xakukuil coH) euum 6Ynanu.

(4.1) anddeperunan Tenrnama yuyd xaMm Kot macanacunit Kyitnut
MYMKHH: (4.1) Andupepenunan TerraaManunr y(Xo) == go, y’ {(xo} =y’0, ...,
1 () =y, "~ wapTHR KAHOATAAHTHPYBYH euumu TONMJICHH.

(4.1) andpbdepenunan Tenraama "' ra uac6aTan eUHAHIH MYMKHH

sedank. ¥ xoana Mo= (xo, Yo, Y5, . . . , Y8" ") € Doy HYKTAHHHF GUPOP
atpodHaa ywoy
g =flx, g ¢, "M, k=12, . (4.10)

Myrocabataapra sra 6yaamus. Arap (4.10) anpdepennnan resraama-
AapHHHr xap GHPH YUYH eYHMHHHT MABXYATHK Ba ATORAAWK TEOPEMAacH-
HHHT wiapTaapu 6axcapuica, y xonaa Mo uyxraga Koww macanace sirota
euuMra sra Jednnany.

4 4-teopema. Azap (4.1) Suppepenyuan reneranada Flx, 4, ¢, . . .,
y‘“’)(pyuxqun YHYH Kyaudazu uKKky wapr:

LE(%, Y 4o - s 6‘1‘]'» g =0
Terzramanune Gupop yaguxui usfuau g yays (Xo, Yo, Yo ... Y4') €

€ Dyuy o hyKTanunz 6upop D3 arpoduia Fx, y, i, ... , y) dynsyus
yaaykeua 8a I-raprubau yssyrkcus xycycutl xocusarapaa zea;

g 9F (xo‘yo,s::?;-uy&"’) -0
oy

baxcapuaca, y xorda yap 6up (xo, fo, b ... ") EDur2 HyKra yuyn
wyndad  mycobar h con masxcyd Gjaaduku, (4.1) Judepenyuan
TeR2AAMAHUAE | X ~ xo| < h opasukda anukranean, (4.8) wapruu ea ana
¥ (%) =y§¥ mynocabaTru Kanoataantupaduzan A208a y=y(x) edtnu
Mascyd.

by Teopema 3.1-reopemara ¥xuwaw ucGoTNaKAAR.

4.l-uatuxa. 44. Teopemara kypa (xo, yo, yb, ... 4") HYKTAHHHT
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OF(x, 4, o o, g™ ' 3F N
DI] anod}H,ﬂ.a (X ¥ 65;[“’ ¥ ) ;‘:0’ 'ayT) IQA, £=0}. l, e “n_l‘

Jlemak, Aronankk Gy3unaanran Hym‘a.nap TYNAaMH
F=0, g'“} =(

MyHocafaTNapHi KaHOATIaHTHPAAH. TEerHWAN HYKTanap Maxcys RyKTa-
Aqp Refinnaan. Maxcyc HyKTaaap TYnnaMH Maxcyc euuM Gyaniun xam,
6yaMacndrd xaM MyMKHH.

45-Tabpud. {4.1) Judhdepenyuan renzrama (o, Yo, b, ... yb)
syKranune Gupop -arpo¢u6a y™  ea nucbaran  ewuamwu, ABRHL

(4.10) rencaamanapza axcparusuiwu mymiun defirux. Azap xap 6up
(4.10) renzaama

y=gulx, C1, Cs, . . ., Cu), k=1, 2, ... (4.11)
Kjpunuwda yrmymuld equmea (éxu
Dulx, y, €, Cs, . .., Ca)=0, k=1,2,... {4.12)

ymymuli unteeparea) sea 6jaca, y xoada (4.11) ymymui ewumaap
rgnaame (éxu (4.12) yuymui unreeparsap rinaamu} (4.1} Qugpghepen-
HUAA TEH2AGMARLNS YMYMUl exusy (KL ymymul untezpar) deduradu.

Miucoanap. L (") —x'=0, x>0 auddepenunan TeHrIaMa yuyH HXTHEPRE (X9,

Yoo #h, y8), yE =0 nyKkTa aTpounta wkkHta §¥ e Xt Y = —x Anddepedunan Tenraamara
4
sramu3. Moc paBHILAA YAQpHHHF YMYMHE equmaaph y-— +C|x+(,‘2, Y= ——

, , 12
+Clx+62
¥nap GuprafHKla GepHAraH TEHrNaMaHHHT YMyMHA edaMuHH Gepaln.

2, tos y” =0 augPepesunan TenraaMa yuyh y’ = :}:% 4 2kn, k — SyTyn .con. ¥Yu-

Aan y=(:|:%— +2kn)~§—+c,x+cz, Junk & ra Gapya keiimatnap Gepn6, yMmymui

SYHMAADP TYIAAMHRA 0ACAK, GepHATan TEHTAaMaRHAT YMYMHA eMHMH YHKALH.

4.2-§. n-TAPTHBNH AHOSPEPEHUHAN TEHTNAMANAPHHHT KBALPATYPADA
HHTETPANTIAHYBYH BABLIH TYPJNAPH

1. y™==f(x) XypwnHwAarn Tenraama. MaBXyMJIMK Ba SrGHaNuK
TEOPEMAaCHNHHT WapTiapn OaxapuaHwe y4yd f(x) ¢yHKuua Gupop
! untepsanna yanykcus 6yanwmn erapan. Ulynnai ae6 papas staisnk.
¥ xoana niddepeHUHaN TEHIIaMaHK 1 MapTa KeTMa-Ker nnrerpa.n.naﬁ
YMYMHH CUHMHK TOMHW MYMKHUH!

ylx) = S S Sf(x)dxdx e b ()
Wi *a g )

Bynw MaTeMathK ananusaarn Jlupuxae q)opmleacn épaamMuia Comnapok

Yo ==pr gf(z)(x —2)" 2+ (=5 4, (4.13)

L

I)l
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Kypunuwa &3uw mymxwn. (3.13) gopuyna y'* =f(x) Tenraamanmari
Gapua ewvmAapuHH Y3 WuMTA OAAAW Ba YMYMHH eduM Gyranm. Maxcye
eupmaap vk, Koinu macanacuuunr eunmy Tyraan €annann:

® in—1)
_ 1 _l‘ — a—1 E yﬂ _ n—I
y() = —, (-2 @b s — )+t
¥
+ 8 x— X))+
By popMyaana g, yb, . . . , y&" ! mukaapaapun uxruépuit ne6 Kapauw

MYMKRH. ¥ Xxonda 6y dopmyaa Kowu gpopmacudazu ysymuii enum Gyaamm.
2. F(x, ) =0 xypaunwgarm reHraama. Arap Gy TeHrjaMmaH
¥ ra npc6aTan ewnm MymknH 6yaca (amas ¢\ =fe(x), k=1, 2, ..)

y xoaga Oy TeHrnamanapHu Hurerpaaial, Gepuaran anddepenunan
TEHTHAMAHUHF YMYMHE CUHMHHEH TONaMU3, '
F(x, y™) =0 tenrnama y™'ra HHcGaTaH eUHAMACHH AeWJHK. X Ba

¥ nap napaMeTpHK K¥puHMILAA €3UNRINK MYMKHH, Ne6 papas 3Tamus,
abhn x=p(f), ¥ =x(f). ¥ xoama dy"~" =y dx ra kypa.dy" "=
=% (Y ()t Bynnau:

g =y (t, C}, ¢ ¥ =ya2(t, Cs, Ca), ...,
y=xn(t' C[' 62' s Cﬂ,)-

LHiynnali kaan6, ymymuit esum x=9({), y=x.(¢, C, Cs, ... , Cn
6Vmagu.

3. F(y"~", 4™ )==0 xypuunmzaru tenrnama. a} Teuraamann y'"' r:
HHucGaTan eunr Mymkan 6acun: ¢ =f{y'" ). Arap z=y" " gecak

Z’=f{z} ra keaamus. By ysrapysunnapn axpananuran OHMpHRHYI
Taptuban Auddepedtnan TeHrnaMa.  YHUHr yMymuit euumu x=0C, +

d V A
+ S “:; 6ynaau. By redrank z ra HACOATAH €YRANLIM MYMKHH GYaNLILE

XaM, GYJIMacHry XaM MYMKHH. Arap YHH 2 Ta HHCOATaH evnw MyMKHH 6inc:
(aphn 2= (x, C1), y xonxa y"*~ =+ (x, Ci} aan y=1,(x, C, Co, ...
Cn) YMyMuA eunM KeauG unkaan. MabGono 10KopHAarH TeHrAHK z r:
HuCGaTaH ednnMaca, NapaMeTp KUPHTHUI yoyanaan doiidanatiuianm.

6) Tenrnamann ¥ ra uuc6aran eunin MyMKHH 3Mac, ammo g™ _x (1)

y"“ ’=1p{t} — mapaMerpuk ndgola  MabvAyM Adefauk. ¥  XouAas
(n=1} __ ) " yndt __{ it
dy =y "dx nau dgr- T Ba x-.g 2 +C ke

A6 unkagn. duan dy'" P =y Vdy pan ¥ = Sy‘“"'dx+62 =

= Sip(t) . %%}—dt+cg #H xocua Khaamns, Uywra yxuraw myaoxaza

AAD OPHTHG,
dy(n—3? =y(n—2‘ldx' e, dy=y’dx

TEUTAHMKAAPHN WHTerpanaafimus Ba y={y'dx+ C, nau y yuyH napamer-
pHK itonann TonaMus. MablayMKH, X HHHT napaMeTpHk Hponackpa 6HTTa
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(C:) nxtuépuii y3rapmac, y"* = na xam 6urra (Cs), ¥~ ¥na nkkura (C,
Ba Ca),. .., 4" "V pan—2ra, ¢ da 3ca n— | Ta uxTHépnit ¥3rapmac
KaTHAWAAN. ¥ XON8a X Ba Y NapHHHT NapaMeTpuk HoaatapHaa n Ta
HXTHEPHA Y3rapMac KaTHawaau. Hemak,

— | wiar S
r={¥OL e, y={yar+,

YMYMHA eunm GYnanm.

4. F(y"~%, y¥)=0 xypunmugarn tenraama. Yoy y" =z
anmMaliTHpHIL Oepuaran Tenrnamanv F(z, z”7) =0 kypuHHwra ojiub
Kesmaau,

ay OXupru TeHrJamand 2" ra HUCOATaH eYHW MYMKHH OVJACHH:
2”"=f(z). by TenrnaMa |-6anfaa KypunraH ycysa GHJIAH HHTerpainaHa-
A4. - bouiKa4a ycyaw KyHMAArHya: YHHHT HKKH TOMOHHHH 22" ra
kynaitupcak, d(2) =2f(2)dz 6ynamn, ywaan (2)*=2\{f(z}dz+C,

dz

KeJHG YMKafin. 3HAH YHH HHTerpaana6b, yuby

+ W DTG,
=x+4 {5 GopMyaara KeraMHs. 2 ypHura y HH K¥ilcak, CD(y'”‘m, x, Ci,
C:}=0. by renrnama 2-6anana kypuaran OHdrdepeHUHAN Tenrjama
KYPHHAWLIAra yXwaw. YHH HHTerpaaiacak, AHa n—2 ra nxruépuii -

§3rapmac KarHantaa Ba GEpUATaH TEHTAAMAHHHT YMYMHK €4HMH XOCHA
6ynaan.

6) Bepuaran rtewraama y'" ra HHcGaTaH eYWIMAcHH, aMMo
i '=1|;(t}, y"”=?((!) — mapaMeTpuK Kpona ManIyM AelanKk. Manb-
"

(n—H

aymkn, dy'"" TV ==yWdx, dy"~P=y""VYdx. By rtenrnuknapaan
=N (n—2) B

W B au yndy' " =y Wy P =x () (1) dt Mynoca-
y y

6at kenu6 uukann. Bynaan y@ " =:|:'V€;S (W (f)di4+C,.  Ke-

fiHrH Mydaoxasanap 2-6aHagarn kaGH 6¥aajgH. x yuyH TONWJIAAHraH
ndponafsa uKkn uxtuépui y3rapmac (C, Ba C») KaTHawaan. Oxupru
TeHT/IaMaHH KeTMa-KeT marterpannad Gopcak, aua.Cs, Cy, . . ., Co—
HXTHEPHI Y3rapMaciap HWTHPOK 3TaAH. YMYMHiA eunMHr OyHaail é3xl

MYMKHH: dy'n—2 c v i)t c
x_S y(n—ll + 1= S + VQRX(”‘P!(!)‘H‘FCQ + 1+
y=0(t, Cs, Cs, . . ., Co).

5. F(ylnl)=(y(nl)k+al(yin])k—I+m+an_l(yln))+aﬂ=0, &=
=const, i=1, 2, ..., n kKypannmaars tenraama. by nuddepenunan
teHrnamann ¢’ ra nnc6aran k-TapTHGAM aare6pauk TeHrnama se6

KapaHMH3. YHHHT XaKHKHH WILH3AAPH Py, P2, . . ., Ps, Sk OYacku.
Y xonza y'" =p;, j=1, 2, ..., s AupPepenunan TeurnaMaHu n mapra
HHTerpaJ/acak,
i ! <
9‘=P;g+c|m+---+cn—2 '2!“+Cn—~|x+cn
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Kenu6 uMKanu. YHaaH:

. Al o
p ?(y CIF‘—')——...—-C,,_IX"—C“).

lly Tonaaran p; uu Gepuaran Teurnamana y'™” ypuura kjitcak, yuum
YMYMHHA edHMH

! P
F(:”f(y CITT— n P C )-—-

xoéu.n 6ynaan. Arap
" ai(x g v o TN L dai(n g o
, y(n—l))y(n)+ak(x’ Y, y’, ey y{n—li)=0’ GJEC(D;‘H-I)

nnddepennan TeHrnama Kypuaca, y xoana yun y'" ra kypa k-tapruéa
anreSpauk Tedraama aeG Kapaul MyMKHH. Arap XakuKHA uanu3napl
TOMHI MYMKRH 6¥4ca, y x01a yHify I0KOpH X0CKhIara HHCOaTaH euntrag

gy =piix, g, ¢, .. ), j=0 2, ..., s sk
TeHraamanapra sra Gjaamus. '

4.3-§. OPAJIHK MHTEFPARNAP. TAPTHEH KAMASIHTAH IHPPEPEHLHAJ
TEHTBAMANAP

1. 4.2-§ Aa KypuaraH Kpaaparypajapia HHTErPaMiaHyBuH OKOp
TapTHOH AHdGeperLtnalt TeHramanapra 6abin AHpdepeHUHAN TEHTAS
ManapHH KeATHPRIW MYMKMH. Bynaa opasux untezpassrap Tymiynuac
Kepak 6ynaau. Buara {(4.1) auddpepenunan Tenraama Gepuaran Gyaul
@(x, gy, C\, ..., Cr) =0 yuunr ymymuii eunmn 6yacki. Tanpud 6yitnua 6
MyHOCAa0aT BA YHHHT XOCHAafapraad xocua O¥arad myHocabarthaphaa
Cy, Cy, ..., C, y3rapmacaapH qukapcak, (4.1) anddepenunai Tenraam
Keanb YnKaan,

dugu

¢{x: Y, y” '." * y‘k); Ck+|pk+2, en g Cn) =0) lgké"’ (4'14

myHocaGar Gepuarau 6¥anG, axrnépui Yarapmacrnap rn—Ak ta Gyaca
Xamaa k-xocuia anfarra KarHawcud. (4.14) uu x 6ydnya n—k Mapr
oupdpepentnannaiiMus:

é & :
6‘:_}_ v !+ + :]:] !r(k+l}=0’

.o {4.1¢
- k* " o
P +_ﬁ’—y =0.
46-ravpud (4.14_) ga (4.15) aapdan rawrus Tonean n—k—+11

myrocabaraapdan n—kra Cyty, Craen, . . ., O uxtuépud jacapmacaapn
yukapuus naruxacuda (4.1) Jdudgepenyuan teneaama xocua Ggic

Y s040a (4.14) mynocabar (4.1) amp(pepeuuuaﬂ TEHSAAMARLNE OPAAL
uu‘reepw:u dedusradu.
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y  AXycycan, aeap (4.14) mynocabar gpakar 6burra uxruépuli azapmacru
pi uauea oaca, ynu (4.1) Oupgepenyuan Tenmenamanune Oupunvu
Whreepaau deduradu

K¥punn6 typubanxu, {4.14) myHocabar &- rapruban nigdeperunan
YenrtaMaaHp. YHW uHTerpaanacak, snru £ ra C, Co, . . ., Cp HXTHEDHI
§avapmacaap MwThpok 3Tanu. {(4.14) TeHrnaMaHuHr euumy Y3unaru n—k
T4 Cigty ..., Co F3rapmacaap 6HaaH 6Hpra xaMMacH 6¥ak6 n Ta HXTHEP I
fsrapmacra ara Gynaau. By eunm (4.1) TeHrMamMaHHHT YMYMHIl e4HMH
Alaann. Arap y=v{x), x€! pyuxuns {4.14) TEHrTaMAHHHT EUHMH, ABHH
g {x) ECH(I) b, _ iy =0 63116, @(x) € C*(f) G¥sca, y xonaa i UHTepRaJ-

m y=q¢lx) dyuxuua (4.1) andpdepeHuHan TeHrAAMAHHHT EUHMU
Oynaan. Xaknkarad, g{x) byakuns yuyn (4.14) aa (4.15) myHocabar-
Aap akunATra alinabann. Opaniuk HHTerpan TabvpHoura kypa 6y y=o(x)
$yHKuus (4.1) TeHrTaMaHHHT XaM etuMU 6yaaan. Llyunai kuan6, Gupop
(¢.1) oHd¢epeHUHan TeHrNaMaHHHT OpadHK HHTETPaNapH MabAyM
fYnca, HepHATAH TeHrJaMaHH UATErpaadall MacanacH TapruOH yHAaH
vacT 6¥aran nuddepeHunal TEHIAAMAHA HHTEIPAARAIITA Kenad. XaTTo,
arap (4.1) nugdepeHunan TeHraaMaHuHr n Ta GUPHHYH HHTErpaJiv
'IIJ|(I, 4, 9’- ey yﬂ—l‘ C|)=0' wee g ‘l’n(x» i, y’! ey
y{n—ll, Cn') =0

MabayM 6yaca, y xonsa 6y Mynocabartiapaan ¢, y”, ..., ¥~ Vaapuu
YHKapHO, GepuiaraH TeHrAAMaHHHT YMYMHH €YHMHHH XOCHA KHJAHWI

MYMKHH.
Mucon ¢y —2yy¢ =0 nnpdepenunan TeHrNaMaHHHr SHPHHYH HATETPANAHH TOTH W

MOH. YHH y”=£—;(y2) K¥pHAKWAA E3cak, GkpubuH HaTerpan ¥ =y° | C; Keanl yHKaan.

1 y
\/5. arctg \/ET

=x-+C; YMyMUTI HHTETPAAHA XOCHI KHAAMA3.

flua muterpaanab, €>>0 6¥arauna

1 | & \/‘—Cl
n

2 \/“’Cl ¥+ -\/-—Cl

2. By Ganaga kypunaauran AuddepeHUHAN TeHraMaJapHH HHTer-
pannall Macanacd abBall OpajHK HHTerpa/HH TONMIIFA, CYHrpa wy
opaaHK HHTerpaj Gunad GepwiraH AudupepeHUHaN TeHrJaMaHW UHTer-
panaalra onut KeAMHaiH. | . .

a} fi-rapThlian AudrepeHiHal TeHrNaMana HoMabiym PYHKiHA ¢ Ba
YHHHI KeTMa-KeT KeJFaH xocuaanapu g, y’, ... , y'*~" KarHawmacuu
AeHAuK. ¥ xonna axddepeHunan TeHrIaMa

F(x, y(’!). y(JH-Il’ . yl."))=0, 1<b<n

K?pHHHlLIIla éaumanu. By xomna g™ =z npeitmaca, Fix, z, 2/, ..,
Y =0 (n—k)-Tap™iubau AuddepeHUlan TeHrIaMa XocHa GYnanu.
YHu pHTErpanNam MyMKHH J}ecal(, D(x, 2, Cy, Cy, ... . Cnp) =0 ymymuii
eunM OyAamn. dwau z=g'® 6yaraun yuyn O(xy®, €1, Cy .. ,
Cu—i) =0 HH XOochA Kuaamu3. By k-raprubinu auddeperinan redrnama-
HH HHTerpaljiacak yMyMHfl edHmra ara 6¥namus.

6) Arap n-tapTu6an nuddepeHuHan TeHrtaMaila 3pKJAH ¥srapysdH
OWIKOP XOVIAA KATHAWMAaca, ALHK TeHraaMa F(y, i, ... , ') =0 xypu-

=x4Cy, Ci1<0 6faranna sca,
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dy

Huwaa 6§aca, y HY SHCH IPKAH Y3MapyBuH, p==-= HY IHCH HOMABA
dyHkuua Ae6, ywly aaMawTapuuiny Baxapamus (x—-y, y—p):
y'=p,

y_dp _dp dy_ dp
de ~ dy dr dy’

vt Ry [P (&) [ (8

d*y dp & 'p
MHKAOP B, —— - , MUK L
dr* PPy dy*~!

Aap opkanw HOOAANAHHUIHHE MATEMATHK HHAYKUHA YCYAH Oud
kypcatiil MymikHH. Uy aimawrHpuiy 6axapcak, (£ — i) -raprubau

dp S\
Fl(yv i) T‘iy—'s wer ‘dyﬂ_" )'-—

Anddepenunan TekrAaMara KenaMud. Jemak, Kypunaérran xou
AnddepeHLHan TeHraaMaduir TApTHOUHK GUTTara KaMaliTHPHIL MYMKI
Arap xocusn 6yArak TeKIAaMaHMKT YMYMMHA eunMy

®(y, p, Ci, ... . Ca1) =0 ékn (D(y. L C, c,,_.)=o

By xucoGaawnap épaaMAaa

6ynca, Wy mMyrocaGar Gepuarak F(y, ¢, .. . y*”) =0 tenrnamany
opafHK uHrerpany &ynamnm. Suan Gepharad Augdepennuas TeHraan
HHHTF YMYMHE HHTErpaiHHM TORHW YMYH YHHHI OPaJqHK HHTerpaJn
GUpUHYH TapTHOAH AuddepeHunan TeHrnama cudaTHAZ HHTErPaMT:
Kunos.

B) (4.1) andpepenunan renrnamana F(x, 4, ¢/, ..., y™) pyHKuns
Y, ..., y'" napra Ruc6aTan m-tTapTHOan Gup KEHCAN GyHKUHA BYac)
ABbHY yGy

Fx, by, by, .. . k") =k"F(x, 4, ¢, ... .4"")

aHuaT YpuHan 6¥acHd. By xoana arap y>0 6¥sca {y<<0 xon X
yHra yxwam kKYpHAanH), y Xoaka SUrH HOMAabiyM dyHkuds z(x)
KHPpHTHW Ayan OGunan Gepunran AngpepeHunal Tenrnama tapTaGu
6uTTara KaMaHTHPHW MYMKHH. XAKHKATaH,

y==e ¥ {4.1
Definuk. Kerma-ker auddepenunanald, TonaMu3:
y=ze¥ y=(2'4+2)e"™, y" = (2" 4322 4 2)e\H ...
MareMaTHK HHAYKUUA yoyau GUNaH UXTHEPHE j yuyH
y = (20 fal (2)2Y d ot al (D)7 ), (2)e

HOpMYNaHH HCOOT ITHW MYMKUH, YHAA af(2), ..., @i {2) dYHKUHAA
Z HKHP OYTyH DyRKUMSIIAPH. DHAH TonuAaTaH Hpoaanapiun (4.1) tenrs
Mara KYaMH3 Ba ALry yarapyeyn 2 ra nucbGarau n— 1-tapruban yuiby

108



Flrg®®, ze% (Z42)e%, ., (2" " 4al(z)z" 2 +
o Fat_{2))e¥r=e ™ F(x, |, 2, Z+ 72,
2"V 4ai(z)2" P 4 4 aii1(2)) =0

Ivdpdepenunan Tedrnamara Kenamu3. Arap 6y TeHrnaMany HHTerpasiaim
MYMKHH O¥aca, yHHHT YMYMHA HHTErpadn

D(x. 2, Ciy Coy - . ., Caci) =0, ®(x, é;’-. Cu G ey Coy)=0
|
Sepuarad  (4.1) TeHrAaMaHUHT OpaJdWK uHTerpann Gynain (UyHKH
(4.16) popmynagan z= y? Ba ywoy (D(x, y;, Ci, G, ..., C,,_|) =0

WPHAUK uHTerpadra Kenamuz). By Gupunun Taprubau anddeperunan
IeHMIAMaAHpP. YHH HHTerpaaaacak, siHa Gurra C, — HXTHEPHI ¥3rapmac
WTHalLAAH.

Bavan xonnapaa F GyHKUHAHHHT GUP IHHCAWINCH 5PKAH Y3rapysyH-
‘® HucGatan xam YpuHAH O6yauG, Gepuaran (4.1) anddepedunan
tencaamann Fi (x, y, dx, dy, %y, ..., d*y) =0 kypunntaa ésnica, ywey

F\(kx, ky, kdx, kdy, kd’y, ... , kd"y) =
=&£"F|(x, y, dx, dy, d%y, ... , dy)

alunAT Gaxapuaaan. By xonga xam apkan E.rsrapyatmun XaM HOMABIyM
YHKUHAHA aaMawTapuaann. Arap x=e*, y=ue® (& — auru 3pkau
WAPYBYH, 4 — AHCH HOMaBAYM tl)yHKl.lHﬂ} aamawTHpuin GaxcaphJica,
WKAH Y3rapyBUMHH ¥3 MYHTA OWKOP OAMaraH n-taprubau AHpdepen:
wHas TeHrjamara xenamhs. Bynaad tewrnamanapHuhr 3ca TapTHOHHA
SuTTara KaMalTHPHII MYMKHRE, Arap x<C 0 6¥aca, x = —é*, y=ue* Kabu
WIMALITHPHII GaXKapHAaaH.

[ynra yxwai, F PpyHKIHA yMymAauiral Oup KHHCIH GyAraH XOTTHH
(6y xonpa x Ba dx— 1 VauoBnu, y, dy, d’y, ...~ m $a40BAH, AeMak
‘:x — (m—1) Vyauosan, %—(m—‘}!) YAUOBAM Ba X.K. ) XaM KypHu
Mymkni. Bynaa x=eb, y=ue® aamawTtupnw (4.1) TeHrnamaHH 3pKAH
YsrapyBun & Hu ¥3 wuyura oamarad n-TapTHOIH auddepeHLnan
feHraaMara OAHG KenaAH, YHHHT TapTHOHHH 6MTTara KaMmalTHpuw

MYMKHH.

ry Arap (4.1) nuq)tpepenuua.n TeHTAamaaa F(x gy, ... y") bynk-
st upop O(x, y, ¢, ... , g~ ") ¢yukuuﬂnuur TYauK anddepeHunant
fynca, A ywoy F(x, y, ¢, ... y"")_ (Xt s g™ V) My-

ocabar VpHHIH Gy.nca y Xoaza (4.1) TenrnamaHMAr GHTTa GHPHHUH
muterpain ®(x, y, ', ..., y* ') =C, kypunnwaa &sunanu. By sca, ¥a
nas6atnaa GepusnraH Auddepeninan Tedrnamara xaparaHia TapTHOH
OuTTa Kam (n— l)-taptubau guddepeHuyan TeurnaMaiup.

1-6o6aa |-TapTHbiau TYAHK IndepeHUHANANra KeATHPHJIALHTraH
TCHIIaMaNapHE KYpral 3AHK. n-TapThOan dndipepednan rearaamanap-
IWHHF 6ab3d TYpAapH XaM HHTerpadioBud KynadTyBuHCa KYNaATHPHW
yeyad SHAaH TYARK AspPepeHiHaNINra KeNTHPHAHILH MYMKHH, AbHH
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L ln— {n)
wex g Y s S Y N N A
_—=-——(D;(x Yot y[n-—l}).

By xonpa p cpyHKuHﬂHu H3JTAUHHHT YMYMHAPOK YCYJIH Ayx. K¥nnnua
GepuiraH AubdepeHUHan TeHMMAMAHHHP MaXCyC KYPHHHIWH J HH
TOAWUIFZ HMKOH BepalH.

Macanas, 10K OpH TapTaban xocuaara HucﬁaTaH eunaran audepeH-
unah tedraama "V =f(x, 4, ¢, - , g~ ") yuyR yHHMI §HF TOMOHHHH
Tynuﬁnm:bcbepenuna.nra KeaTupuil kndona. XakKHKaTau, arapf(x [/ SR

la—=13y __ (n—2) LU T Rl W P
y )_E‘D("‘ 4. 4 - Y ) Gyaca, y xonma —- 2 (y )

=—‘d— @ o 4, .., y" ) ne6 Esuw mymkun. ByHnan GuPHHUM

HHTel‘paJI g Y =d(x, y, ¥, ... , ¥*" ") +C Kean6 unkamu. n=
=2 6yarcauga y'+alx, y)y -|—b(x y) =0 agnddepedunan TeHraama
TYIHK AHpdepeHunalnt 6yamun yayH a(x, yyy' 4+ b(x, y) udona 1y-
ARK Audpepenunan Gyauun 103uM. Bywuur yuyn Q—(‘%ﬂ =.‘3.b_%x_!"_5”_
AHHHATHHHT GaMapHIHIUH 3apyp Ba eTapJn.

Kyfinaa kypuaran xonnapra MHCOST KEeNTHPAMHS.

Muconaap 1. Ywby gy”— () —(y)'=0 naq:lbeﬁéuuna.n TEHINAMA PRI

¥arapybunnn ¥3 uanra ommahzd. LyHuer yuyn g ==p, y”=p—% Aecak, GHpHHYM Tap-

THONH yp% ——pzwp“=0 DHGGepennHan TeHInaMara Kenamns.

2, Yuly £’gy” — x*(y')* —5Sxyy’ +44° =0 TerrnaMa, y, i, y” napra HHCOATaH HKKHHYH
raprhbap Oup wuvcaw, Wyrunr yuyn (4.23) anMawTtpriine Gaxapamua:

2e¥ar (g 4 A Ir R 2 Mdx g, Jedx oy adi g Bedx

&kn
{2+ 25— —Brz+4=0.

i} 4
ByunnaH GUDHHYH TapTulau YH3HKAH z’r:?z——— AHgrepeHUHaT  TEHMAaMa  XOCHA

x2

G¥aany. ¥Hu uuTerpannacak, GMPHHYUN HHTerpan 2=C,xﬁ+% TonuAanH. 3uau (4.16)
. | G

ra kfpa y(x) He XucobnafimMua: y=_C, '\/xQe 6
3. Yuby —14+ yf’;” 4{y’)2=0 Jnddepentnan TeHrAaMa yunHaM TaprRONU 63nub,

YHH p=y'y" ra x}vnalrmpcau, Ty.nm( Andpdeperunanaira Keaaam, Xaxnnarau, K¥nafTHpHL
HaTHMacHaa (i’ =0, y” =0)

— 4y — 4y =0
XOCHK O¥nann. Bynn

_ {y’y"+yy’f')—2y’y”—4(y’)ay’.'=0 '

eKH
)~ y)' =0

KaGH 83aMH3. JHAW KYpHHAARKH, auddepeHuHan TeHrNaMaWHHE 4an TOMOHK THAHK
AndepeHunannira kesan. Hemak, GupHRYH nHTErpadnn §2amnal yy” — (¢} — (¢} =C).
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4,4-§. HKKHHYH TAPTHGJIH AH®PEPEHLHAJ TEHFNAMAJIAPHY
TPACHK HHTEMPAJIJIAHI

Bu3 2-6o6aa GHpHHuM TapThbau nuddepeHunan TeHrAaMasnapHy
TakpuOMil HATerpaanawl Xakuia 6ab3n MABIYMOTIAPHH YPraniHk.
Hxkunun tapru@iau guddgeperunan TeHrMamanapHd Xad TakpHOHE
HHTerpajdaaw ycyad MasKyd. By mae3synn «XucoGsaur metoanapu»
npeAMeTH UyKyp ypraHagn. Maskyp naparpadia HKKHHYH TapTubau
XOCHAara HUCHaTaH equarad gudgepenunan TeRrnamMasap yuyH rpaduk
HHTerpaiiall ycyad OuaaH TaHHIIAMH3,

ByNHHr y4yH 2BBaa MKKMHUYH TapTHOAM XOCHJAara HACGa#aH eunaraH
TeN[/1aMaHHHT FeOMETPHK MABHOCHHH aHHKAafmHu3. Ywly

y'=fxy ¥) (4.17)
nuqnpepeuuua.n TeHraaMa Gepunrau 6yau6, fix, y, ¢’} cyHKuuA

R® hazounur Supop ouuk D; Tynaamuaa AHAKNAKraH Ba y3ayKCH3
6yacun. Di TYnnaMuuur x, y yarapyBunaaphmur R? Tekucsmrura

npoeknHAcH Dy Gyacun: npR,Da-DgcR". Suan %=tgq> AeRIHK.

Haverpan MH3HKNEPHUHF  GUPOP  HYKTACHIA 3rPMAHK  paAuycH

R= @)
bl

y” <0 6Yaca KaGapHKIHK ioKopHra, y” >>0 6¥/ca KabapHKIHK nacrra

KaparaH 6yaagn. Copaa xucoﬁ.nal.u.rlapun Gaxxapamus:

¢opmyna OusiaH aHWKAaHAZH. MabAyMKH, arap

y=tge I+ @) =1+tg%p=—7 Y)) =t
cOS lcos”g|
lysra kypa
: "y __ i

Iyl |Rcos®pl
Hemak, (4.17) Tenrnamann GyHaal €3HI0 MYMKHH;

( N

= ¥ ] t
Reotial If(x, 9, tg @)l
8KH
! (4.18)

- leosPl- Iy, ¢ tg o}t
Tynapek €3cak: :

B # o~ :
= , ara >0 Gynca,
{cos gl F(x, y. tge) ) Py . 7
_ L ' '
R=— - , arap y" <0 6yaca,
toos"q:lf(x. . tg q:) : Py 7

TonquraH {4.18) bopmynanan Kyiinaarn HaTHXKA KeNUG YHKaAK: arap
HHTErpan UM3HKAa OHPOp (X, y) HYKTa Ba Uy HYKTaAa YHTa JTKasuAraH
yPHHMAHUHT iiyHanuwy Gepuaran 6¥aca, y xonza (4.17) auddepenunan



My T P

32- unama 33- qnama

TeHrMaMa (x, y) HYKTaaa WHTerpan Yu3HKHHHT arpmmx panuycnun
anRKAafan.

IOxopuparn wmynoxasanappan doftpananud, um‘erpan UHIHKHH
TakpubHi scaw GHnaH WyFyAnaHaMmu3. BowaanFuu wapr, y{xo) =yo,
¥ {x0) =yb6 6Yacun. Koopanuaranapy Xo, yo 6¥nran HyKrann My aeisnk.
Ily Mo nykraaan ¥ (x¢) =tge=y{ k¥ynaanwna MyTp Hyp ¥TKazamus
(32-un3sma). Cyurpa (4.18) dopmyna 6yiuua Ro HH xucobnaimus. Mol
AYHaAuIlLra nepneHARKYASp YTKasamus. Arap f(xo, yo, tgy) <0 6¥aca,
Ywma nepnedankyaapaa Mo gaH Ro macothana wynpad Co HyKTaHH
otaMu3kH, MoTo HYpHH coaT MHJIH XapakaTHra Kapwuv AyHaauliga

%Gypqaxxa Gypcax, MoCo xecMa éTran Hyp Xocua Gyaaan. Arap J(xe, ¥,

tge) <<0 6ynca, akcunya um Tyramus (32-unsmaga f<<0 6¥arap xom
YW3WATaH). 3HAH mapkasu Cp Hykrana 6yaran Rp papnycan MoM; €l
yuzamu3. By éi MoTo fijHannnaa onunann. AnGarra, MoM, €i ysynnuru
KaHYa KHYHK 6¥aca wynva axwu. My=M,(x, ) Ba M,T, 3ca MM,
éiira M, HykTaga YyTKasH/iTaH ypHHMa HY¥HamaHmH OGYJICHH.

- SHua (4.18) popMyaa épaaMnia R, HH XHCOONELL MYMKHH. M;T. ra
nepneHanKyaap yTuaszub, f(x,, ¥, tge) HUAr umopackra Kapaﬁ ywa
neprenanxyaspaa M, gan R, Macogana_C, HYKTaHH Acaimu3s. C)
HYKTaHK MapKaa Kuan6, Ry paanyc 6uaan MiM: &l unsaMna. Mz HyKTanu
M, AyKTara «sKWH» KMAHG onamu3. KefiuH 6y My/noxasarapHH AaBOM
ITTHPHO, MabiyM [xo, a] opaaukaa 6¥naknapu a1ana éfinapusar n6opat
MoM, ... M, cuanauk ynsuk anaamna. By unaux {1y, a] opasnkaa wurerpan
UHSHKHHHT Takpubuii TaCBHPHAWp. Arap k-+oo aa JMMHTra §THaca,
limHﬁZ,}Ml DM =¢(x), x€[xo, a] keAnb uynkazn {@{x) — nurerpan

k=00
YH3HK). ByHnar ncGorura Tyxranmaimus.

Yw6y y” =2 cogpa xouaa f(x, y, ¥) =2>>0, y’ > 0. 3uan y(0) =0,
# (0) =0 Gownanrny [LDAPTHH KAHOATNAHTHPraH HHTETPaN UYHIHKHH
IOKOPHAATH yCyA GHNaH TAKPUOHI YH3HID KHANN 3Mac (33-unsma). Conaa

- XHcoGaawnap kypcaraauks, (0,0, 0) =2, Ro—» . MoTy — abcuncca
YKHHUHT MycGaT AyHaamwn, ¢o=0, f{x), &, ig 1P|)=2, M (x, 5)=
' 12



=Ml(—‘i—§-, %) tgg, = \/3 R, > Ba XoKkazo (33- yuama). llynra

yxwaw scatuAapid MoTo aﬁcuucca yRuHuHE Mandafl fynannwn 6yaran
X0N48 XaM Gaxapnil MyMKHH. Ce3nlu MYMKHHKH, XOCHA OY/IraH CHANHRK
UH3MK y==x napaGoJaHHKI TakpHOHI TacBHpH GYaaau. Ac.rmﬂa Xam
Gepuarak GoULIAHFHY WaPTHH KaHOATVIAHTHPAAHTaH eunM y = x° napaGo-
AajaH néopar.

Mawk. 1. y=x andpdepedunanr rtenrnamanunr y(h =0, §(0)=0 wapira
KAHOATMAHTHPAAHraH HHTerpan unsnfH (—3, 4-3} auTepBanna TagppHOufi un3nAcus.

2. y" =y andrpepedtnan reuraamandur {0y =0, ¢’ (0) = waprun KavoaTnauTHpa-
AMraH HHTerpal 4yusHrFd {—3, +3) unTeppanga TAKPHOHR YEIHACHH.

5-606
n- TAPTHBJIH YH3HKJH XHSPEPEHLHAJL TEHFRAMAJNAP

5.0-§ n- TAPTHEJH YH3HKJIH TEHTJIAMAJIAPHRRT YMYMHMRA XOCCANAPH

1. #- TapTuGau andepeHiinan TeHraaMalapHHHT MYXRM XYCYCHIt X0nR
n- rapTuban wusukau Ouldnpepennuna Tenzsamarap Gyanb, yaap

g+ (T A pa i ()Y prlx) g =g () {5.1)

KipuHnwaa €3unanu. By epRa pi{x}, ... , Pe—ilx), palx), gix)
dyHkuuanap Gupop / HHTEpBaifa aHKHKIAHIAH BA y3ayken3 6Yaub, g(x)
dyukina (5.1) TeHrhaMmanwHE §ue Tomonu 8xn 3pkun xadu, pi(x),
prfx) DYHKURANAD 3CA YHHHFP Ko3huyuentrapu neG W0OpHTHAALK.

Arap (5.1) Tenrnamaza g{x) Pyukuns / pHrepBanla aknan Hoara
Tenr 6¥amaca, y xoana {5.1) Teurnama wusuau oup xcuncau bjanazan
TeHzAGMa Nefunany. Arap g(x)y=0, xcl Gynca, moc andppepenunan
TEHrAama

g7 ()Y L pa(x)y =0 (5.2)

HUBNKAR Dup MUNCALL TeHF1aMa aeRunaid.

Buan  (5.1) aunddepenuran Ttenraama yuyn Kowmx wMacanacu
CUHMHNHHI MAaBXKYIJHrH Ba AroHajdWrd Oulan WyFyanaHamnus.
(5.1) TEeHrnNaMaKH IOKOpH XOCHAara HUCHaTaH euHll MYMKHH:

Yy =g(x) —pi () g~ P=pa(x)y" P — . —pu(x)y. (5.3)

4-Go6aarn Genrunawra Kypa
T g i g =g ) —p) g — L —palx)y, (54)
By pynkuna Doy ={(x, 4, ..., 4" ") 1 x€l, — oo <y << 4 00,i=0,],
, n— 1} coxana anukaaHran. Arap p(x), ..., pa(x), g(x) q)ynxuua.nap

[xl, x2)c1 opanukna y3TYKCH3 6yaca, y xonaa (5.4) ¢pyHkuns Tersiay
D44y coxana yanykens Ba y, i, ..., y** " nap 6yiuua J'Inrlu.mu WAPTUHH

Kauoamau‘rnpanu XaKkHKkaraH, ftpynkuuﬂ g i ., g nap 6yitnua

— oo <<y oo{i=01, ... , n—1) HATepBanaa YyIIyKCH3 Ba

Y3AYKCH3 XoCHaaaapra 3ra, 9yHKH Ei-— —Pu_i {x} Ba Pn_(x)
y
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{x1, x2] na y3ayxens. Arap max ,—%—,—:Li, Liz=0 i=01,.. .n“
xefx,xy) 1Oy
max{Llo, L, ..., La—1} =1L 220 pecax, [ ¢pynkuua {x,, x.] na ', ... ,y'la
aap 6yituua L KOHCTaHTa Guaay Jlumwui wapTusu xanoamanmp
Bynnan xo€[x;, x2} yayn (5.1} teuraama y(xo) =yo, ¥ (x0) =y wg;
HH KaHOaTJAaHTHPaAUraH ATORA eYUMra 3rajurd KeAn6 ynKain. AMmy
eanm f[xi, x) opannkaa awnknamran GyaazuMu? — geran  cagy
Tyrunaan. flukap Teopemacura Kypa TerHmaum euuM [x—xol A
o . b i
AHMKSIaHran 6yané, A mm(a, L) ) 63"ma:‘
Bynna [fl<<M, M0, Iy —yo"' 1 <<b, i==0, 1, .., n—1. Kypuaaéry)
(5.1) un3zuKan ﬂH(!)(DepeHuHaJ‘l TEHrAAMa yUyH b eTaPJ'IH Katra 6§amy
mymkan. Mywra yxwaw M, jgf, {y'l, .. , g~} muxaopa
|x —xol &< a opainkaa { GYHKUUA BA ¢, ¥/, ..., y“““ Aap KAaKUANHK 1
yeuwura Sorank. HyduHr yuyH (5.1) TeHrnama euMMHHHHT aHUKNaH}
untepBany [lukap rteopemacH EpaMuia sHAa TYAAPOK AHHKAKMHy
no3uMm. Bupudun TapTHOAM 4MSHKAN AMGPEPERUHAR TEHITAMANADPHK)
HOPMaJ CHCTEMACH YYYH SUUMHHHF MABKYANUIH Ba AFOHAMHIH XaKHLay
Teopema 9- 6o6aa xypwnaau. Yuaa kVpamusku, {5.1) nHdpdepenny;
TEHrTaMaHHHT TeTHINAK 6O1IaHFUY IIAPTHH KAHOATAAHTHPA/IHI 3H eyl
YHHHT Koacquunerrmapu B8a YHr ToMoHH [ HHTepPBadla AHHKAAMr;
Oynann. Bowkaua aifrranaa, 5.1 uusnkau Avddepentinan TeHrnams yy
I nHTepBAN eYHM MABNCYORUSURNURS HAKCHMAA UHTEPEANU, TETHILAN eyy
3ca AasomcH3 OGyaamu. by n- TapTHbAH  HHSHKAH qujq)epeaua;
TEHrJIaManapHHHL MYXHM XOCC2CHAUP.

Arap anoxnia adTuaMaran 6y.ica, keftMHryn Mysoxasanapaa p(x
palx), ..., pa(x) K03¢¢Huneumap 6npop | HHTepBaJma AHHKNAHTAN |
y3nyKch3 aeb ¢apas aTuaaan.

2, DHan (5.1} auddepeHuUMan TEHLAAMARUAT AHA MYXHM HK)
X0CCacHra KHACKaua TYXTanamus.

1) Spknu ysrapysunun anmawrnpuir Hatuxkachaa (5.1) nud:tj)epe
LHaa TeHrnaMa fHa YH3IHKAH nmbtpepeﬂuua.n TeHrsnamara yraan.

Arap x=w%(&), P(E)eL", P (§) #%0 a.rmammpumun 6a>«apca
fGesocHTa xncadnamaapﬁu amaara ounpuo, ymﬁy

I dy
wor & T b, (8)< 5,._, - b (B v+, (E)y~= - g(P(t))

KYpPHHMLUAATH TeHrnaMmara xeaamus. DBy Tewrnamanuer uan Ba i
Tomonaapuuu [§ (E} ' ra Kynaﬁmpuﬁ ada (5.1} Typharu phdpdepenuns
TEHrAAMaHH XOCHA KHAAMH3. .
2} HoMabayMm QyHKUHAHH YH3HKAH aJMAWTHPHIL HATHRKACK]
{9.1) Tenrnama siHa unsukAM Anddepenanan Tenrgamara VTanH.
) Arapy=u(x)z+uvi{x), uix) €C", v(x) €C", u(x) =0 aamawrnpuy
nu Gaxapcax, (5.1) Tenrnama fiHa Wy TYPAATH TEHr1amara S?Tanu Bym
GeBocHTa XUCOGAWAAD pAAMKAE MILIOHHI MYMKHK. DcAaTud Yyramusk
v{x)==0 O6yaranaa OMP MMHCAH YHIUKAW AudPepenunan TeHrlaM
YMyMaH afTranfla, fiHa OGup IKMHCJAH TeHrnamara YrMadan. Arg
vix} =0 6¥aca, y=u(x)z aaMaluTHPHUI OHP HHHCAH TEHTAAMAHH A
Gup xuacanra yrkasann. Wy anMamrupriaan 2z 6¥fuya 2nddepenaus
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romraamana 2z~ xocunann unkapr6 Tawsiaina xam GoiRIaTaHAAALR.

Bynunr yuyu 2" xocuna onammaru kosd@uuMenT «(x) Hu raHramw
AHCOOHEA HOMTE ailannn Jo3uM. XaKuKaTak, y=u(X)2 aaMawTapui
upaTHKacHaa (5.2} YH3UKAH OUD KHHCAR TeHTama ywby

w{xyz" + (nu’ () +pi (D u(x))2¥ P ... =0
renraaMara Kenaan. bynnan aw’ (x) +pi{x)uf{x) Hn Honra TeHranacak,
Oupubyn TapTuban Y3rapyBunaapd axkpadamurad nu’(x) 4 g (x)}u(x) =
renraamara sra 6ynamu3. Busra Termwin anmawiTHpuin yuyn Bupop

#{x) OYHKUHA eTapad GYAradHAal YHH
[

u(x) =e " fpuoe (5.4)

5.2-§ n- TAPTHBSIH YH3HKAH BEHP XHHCHAH TERFJAMAJIAP

1. 3uau (5.2) aunddeperHunan TEHTNAMAHH ANOXMAR YPravanauk.
tHomasaym ¢ymana y{x) ra Hacbatan {(5.2) TeHrnamaKHHr dvan
TOMOHKAA KYpcaTwarad amainiap {Anddeperunannau, p;{x) HyHKUHA-
Aapra Kynadtaphrw Ba KYMW) KVAAGRHIT HaTHAKacH n-raprubau
wusuKAn  Oupdepenyuan oneparop ne6 wopurunaay Ba Ly} neb
fesirnaadaid, AbHU:

Liyl==y"™ +pr (x)y" " 4 pa 1 ()Y +pa(x)y. (5.5)

[y onepartop épaamuaa (5.1) pa (5.2) tewrnamanap
Liyl=glx), {5.1")
Liy}=0 (6.2')

KYpUHHILAS €3uAaaH.
Kupuruaran Liy|onepaTopuuHr Kyinaars MyXum UKKH xoccacu 6op:

1°). Lig+yd=Ligd+ Lyl 4€C" y.€C" 2°). LiCyl=CLly},
yeC®, C==const. By xoccanap aciHia XakuKMHd V3rapyBUHHUHT
KOMUOJAeKe PyHKUHAAZDH YUYH Xam YpHuJH, C xam komisieke cont 6§aumu
MyMKHH. AMMO Oy Xakia T¥na Mabiymor 5.4- § Aa Gepunasu. Brpuuum
xoccaHn HcGoT 3THI yuyH (5.5) ndorazari y Ba YHHNT XOCHAAAaPH
VPHHTa #) Yo BA YHHHT XOCHAANAPHHH KYAMH3:

L[yr+y2)-(y:—b—yz)"“+p1(x)(y1+yz)"{‘ Yot pua () (1 +
F92)"+ pa () (1) - 10) = (017 £ 01 ()i P (KD
+pn(x)yn)+(y§ +p1{x)yi" " Pa (X) o+ pal ) ye) =
= L{y\]+4 L{y=]. By xoccanan yu6y

[ % y,] 2 L[y,] yeC" (k— eruépuﬁ.uarypan COoH)
dropmMynaHnHr Tyrpu.rmm KeaHb 4HKazH.

Hkknnun xocca xaM Gupununck kabn ucbotr studamu. IOxopuaars
HKKH X0CCaAaH yméy HaTHXKa Kenul unKaau:

[ M Cy,] S CLiyl, (5.6)
i=! i==}
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6y-epaa-Cy, Cy, ..., C¢ — uxThépuil §3arapmac connap. Lly] onepatopuuur
IOKOPHAA KeATHpHArah Xoccalaphra acocqaHuHG MyXHm TeopeMalapHH
HCGOT 3THIL MYMKHH.

5.1- reopema. Aeap y=y,{x), y=y2(x) Pynrguarap ! unrepsairda
(5.27) rewnzaamanune exumaapu 6iaca, y x040a y=i (x) +y2{x) Pynx-
yun xam [ unrepsasda (5.2') nune ewumu Ojradu.

Hcbort. Teopemanunr wapthra kypa L{g]|=90, L[y2]=0. Bynaan 1°
xoccara kypa L{y -+ yol=L{y\ |+ Lly2| =0. Teopema ucGor Gyanu.

5.2- veopema. Acap y (x) ¢yuxyus [ unrepasarda (5.2°) nune ewumu
biaca, y xoada Cyi(x) (€ — uxruépuli §zeapmac) Pynxuus yam iy
{ unrepsasda (5.2) renzaamanunz ewumu Gfsadu.

Hc6er. UWlaprra kypa L{y]=0. 2° xoccdira kypa OGyuaad
L[Cy1]=CL{y:]=0 xenu6 unxkann. Teopema ucGor 6yaan.

S.l-natuxa. Aeap g, (x), ya(x), ..., 4 (X) Pynxysssap [ unrepsaa-
da (5.2} rTenaaamarune exumu Ofaca, y xoada wiy unTepsasda

&

T Cuy(x) pynxyus yan (5.27) nune ewumu 6jrady.
o]

Hceoorn 5.1- Ba 5.2-reopemasappal keaul uuxanm.

5.3 reopema. Azap ckosgpuuuenraapu piix), x¢lii=1, 2, ... , n)
yaxukud Ofszan (5.2} rtenesama y(x) =u(x)-iv(x) xomnsexc
equmea 3ea 6ijaca, y yoa0a u(x) sa v{x), €1 Pynkyuaraprune Kop Supu
(5.2} renzaamanunz equmu Gfaradu.

Ucbor. Lju(x)+ivix}]=0 man L{u(x)}+il{v{x}}=0 ra sra
O6yaamus. By aliunar 6axapuaniuy yuyn Lu(x) =0, L{v(x}]|=0 Gyau-
wy 3apyp sa erapan. Teopema ucOoT GYiH.

Arap 5.1-uatumana k==n 6yaca, y xonaa n 7a HXTHEPHI J3rapmacHn
¥3 H4YHTa OATaH

y=Cigi(x} +Cayz(x} +... + Cayn(x) {57
¢yuxuun. xam (5.2°) tenrnamauuHr eunmu Gyramd. (5.2') Tewmraama
n-TapTRGAN GYACAHUAAH YHUHT YMYMUIA eduMH GOpMYNacH 72 Ta HXTHEPUIT
Y3rapMacHid ¥3 HUHra OAMUIH No3vMAHTUHH 0643 4-600aad GuAaMH3.
Yupail 6¥aca, (5.7) dopmyna 6uran Gepuaray pyuxuma (5.2') tenrnama

YHYR yMymuil esiM 6¥na onanumu? By casoara wasof g (x}), ..., ga{x)
eunmMAap opacHiaru myHocadatra GofnKk.
2. bupop [ unrepsansa avukanadras ¢ (x), @(x}, ... , Qe(x)

PpyHKUHARap Gepuaran G¥ncHH.
5.1-Tavpud. Acap 6up saxroa nHosea rene bhjrmazan wyndai o,

@2, ... , O G32apmac coraap masucyd Giacaxu, | unrepsardn ywuby
air (x) +aeg2(x) +... Faege(x) =0 (5.8}
adnunatr jpunau bijrca, y xoa0a ¢i{x), p2(x), ... , gix) Pynkuunrap
I unrepsaada wuankan Horauk, deduradu. _
Aeap wxopuda aditurzar a), &z, ... , @ Conaap sasxcyd bjamaca,
asru {B.8) adrusar jazapuacraprune paxar nosza rene Kuidnaraapuoa-
2una Gpunau-bijaca, y xor0a @ {x), @z(x), ... , @el{x) yuryusarap

I unrepsasda wuzukau apKkau deliusadu.
52-watixa. Aeap [ unrepsaada ¢i(x)y =0, 1<i<k Hiaca,
Y x040a @1 (x), ..., @i(x), ... . gr(x} Qynxyuasap I unrepearda 4usuxau
boraur OGaady. XaKMKaTaH, _ '
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C.-;&O, C',=C2= =C,-_|=C.-+-. =Ck=0

k
2e6 Tansacak, S C25£0 Ba Cupi(x) =0 6ynaan.
i=1

Arap A1, Az, As, ..., Am — 6ab3n KOMRAeKC conaap, fi(x), fo(x), ...,
[={x) nap x ra HucGatan kynxaanap 6yaca, ywGy
Flxy=fi (00" + [ (x)€™ + . 4], ()™ (*)

KYpHHHKLLAa €3naaMran Xxap 6up F{x) dJyHKmm xaaduxynmd AEHHJIEUIH
S.l-nemma. Ywby Flx)=], (x}é" +f2(,r}e"‘ +.. +}m (218" xaa-

aurgnyad Gepurzar 8a A, ha, ... , hn 20p §3apo Typau conaap GYacun.
Azap wy rkeasurgnyad 6upop | unrepsanda atinan nosrea rene bgaca,
y x0a0a xamma [((x), f2(x), ..., fulx) Kgnxadrap adnan nosea ten:
Bijaadu.

Hcb6ot. HeGorun m coun 6¥iinua nHaykudAa Ouaan ucGoTaafiMua.
m COHMHH KBa3HKYNXaaHuwHr TapTbu aeb atafimn3. m=1 O6yaransa

5.1- neMmMa TYFpH, uyHKH Oy xonpa F(r) =], {x}e}"'* Ba f, (x)e" =0,
x€l abHuataad [i(x} =0, x€! weaub wuuxkaan. Dvan m—1 paH
mim>z=2) vra HHAYKTHB YTHIHH GamapaMus, Arap F(x) ksasaukynxan
{ WHTepBaana aiiHaH HoAra TeHr 6¥Aaca, y xoaga Oy HaTHxa ywly
G(x)=p"*' (F(x)e ")

KBA3HKYMXal yuyH XaMm ypmmu {6y epaa p — anpdepedunanna
oneparoph, ! sca fm(x) Kynxaauuur napaxacn). besocuta Xucobaauw
épnamuia

Glx)y=g/{x)e + g (x)e
HH KYpcaTHll MyMKWH, OvHAa _
gy =(p+rh—r) N i) i=12,..m—1.

G (x) kBasukynxaguuur Taptabn m—1 ra veur. Iy G (x) KBazukynxan
I nuTepeanna aiHad HOATA TEHT ﬁifnrauu YUYH HHLYKUHA (apasira Kypa
Gapua gl(x), ga20x), ..., Bm—1ix) Kynxalmap { na aWnaH HoATA TeHr.
Dapas stalnnk, fi(x), ..., fm—1(x) K¥IXaANAPAAH GHPORTACH, MacanaH,
fi{x) Hoara Tenr 6y.nlmacun ABHU i (X) =;&0 x€l. L[Jyf.(x} KVNXaAHUHT
aapamaci k Gyacud, abHH [ (X} =aux* +ax 4. Fas, 6yHia
ao=0. BepocHTa TEKWHPHIL MYMKHHKH:
g1(x)=(p+h—ha) P ilx) = (A —in) Pacr+ ...

Snam g (x) =0, xef ahnuarra xypa (A ~Aix) T ap=0 Tenrauxxa
sra 6¥naMu3. AMMO A |55 A, Ta Kypa OYHAAH ao=0 ke uskaau. Dy
3uaanat fi{x), ..., fm—i(x) K¥nxannap ! aa afivan HOATA TEHTAHPHHH
ucbotaanon. [demax, F{x) =f,,,(J|t)p’”"‘Jr ra sramu3. Bynpaun Fix) =0 6y-
JANWH YuyH fn(x) K¥nxaaHukr 6apua kospPpuuveHTAapH HOATA TEHTANHTH
Kenu6 uukaan. LWynaaé kuau6, F(x)=0, x¢/ afinuar ypunau 6vaca,
fm{x) =0, x&f aliuuaraap xam ¥punnn 6¥amwu nebot stunau. 5.1-neMma
HCHOTAHAN.

Uy — b Vg — ko )k

oL (x)e"m=r I
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Mucoaaap. L. ¥Yuwey i, x, %, .., x* dyusunasap (— oo, + co) wureppanaa
AHHKNAHraH GFNHG, ynap Wy WHTepBAnNAa 4MsHRAW 3pKAH. By Tacamk WXTHEpHA, ueknu
HHTEPBANIA XaM FPHHIH.

Arap TeckapucHuu ¢hapas 3Tcak, OHp BAKTAA HOArA TEHT GYAMATAH X1, Go, ... , G JAD

k

2 ” "
(A X ol 5=0) yayH KYprAABTran vexms KM YeKCH3 WHTEPBANZAH ONMHIAH X HMHC
i=0
6apua kKMiAmarnapuna
ao+a;x+agx2+.,,+a,x"=_=0

alHUAT FpunaAn 6FAnwH Kepak. AMMO aareSpanunr acockit TeopeMacHra K¥pa 6y TeHrAHK
x AuHT K¥n 6¥aca k Ta wdhimathaaruna YpuHaw. By 3unanAT 0KOpHAATH QHKDHH
HeGoTaalign

2. Ywby

£ !
S L8 bk, ik

GYHKUHANAD HCTANMAH [ UHTEPBAAZA UHIHEAH DPKAM.

Byhu HcOOT 3THIM yuYE Wy GyRKUMAAZD f HRTepBaAAa YH3KKAH GOFIBK G¥acun neiknux,
ABHH OHP BAaKTHA HONMA TeHr O¥AMarad WYHAZA o), ®2, .. . Gy COHAAP MABMYIKH,
} wuTepBanna

Fix) =a|ek'x + rxgek?x +..+ asek’rao

AAHKAT Ypuran. By afBuaTHHHT uan ToMOHHAR TYpraH GYHKUHA KRasukymxan 6Yaub, yuaa
filx) =ay, ... , fs{xy=es 5.l-nemmara k¥pa Fi{x)==0 abuust Gamapunca, yHAaH
ar=a=.. =0o,=0 Kkenu6 yukaau. by 3ca o, ..., o5 AAPHHAT TaHNAHHWHTa 3KA. [lemax,
Gepuaran QyHkUNANAp [ HATEPBAAAA YHIHKAH 3PKAH.

A Arap &= k; i=£[ 6ynca, ywdy

&y x LE3 5 Ax
s X L ... Xx e
Rk x Sy HgX
e:',xek?,...,xe?. {5.9)
k. x k.x s, k
e? xe”, .., x%"

GYHKUHANAD HXTHEPHA [ HHTEPBAAAa UHIHKAH SDPRAH. YAap 9YH3IHKAH GOFARK G AcHH
neiank. By Xonaa Oup BakTha Hoara Tenr 6famaran wynaal o, dg. ... . ay, N=s514

+ ..+ sp+p conmap Maekyn O¥naanku, (5.9) HuHr 1-i¥1 dyHEUHANApHHH MOC
PaBHUIAG o, i, o , Qs ra.?-ﬁ)‘m GYHKOHATAPHHK U 1 K2 o v X5 g, 4l A BA
XK. OXHPrH H¥JA PYHKUHANAPHHH Cs bt sy 0= D40 Fstos, s+ p—D 41 T2
KynafdTupul Kywcak, HaTHXana ywoy
RIX Rzl 8,!
Fixy=Q (x)e’ +Qx(x}e” +..+Q,ix)e" =

ARHBATEN Xocua kuaamus. By epaa Q1 {x), Qu{x), ..., Qp{x) nap moc pasuiwiza TapTHGY 5,
82, ... , §p sAapaan wGopatr 6faran Kynxasnapaup. HHa [-nemmara Kypa Wy alHHATAAH
Qiix), Qalxy, ..., Qz(x) K¥nxagnap / HHTepBaiaa afiHan Honra Tenr Gfauwn Kennb
WHKANH, ABHH Gapua &1, ¢z, ... , Ga COKWMAD HOATA TEHr GYAHILK Keanw® yHKaanw. By sca

sunanat. demax, (5.9} pynknuaaap cucremacH f AHTepeaida YHIHKIK 3PKAH GyYHKUHANAD
cHereMacuaan wGapart. )

4. Uxruépnii [ nuteppanga ywby 1, cosx, coszg* GYHRUMARAD YHIHKAN GOFAMKIWD.
9 X
Xawukatat, «,-14oy-cos x+a3—cosz?=0 aponaga ay=1, az=1, ea= —2 aefnaca,

x i -
TpHroHomerpasiaard | +-cosx E?cosz-g— (6ynna x — uxTuEpHA) afHHAT Xocnn GFnaan.
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MawK. | Wxruépnii { kaTepeanna g; (X) = cosx, gz (%) =sinx GyHKUHAASP uHINKAN
IPKIH 3KAHA HCOOTAQHCHH,

2. Hxtuépnii / purepanga ¢.{x) =1, g2{x)} =sinx, ¢a{x) =sin2% PYHKOHANAP UH-

3HKAN GOFJABK 3KaHH HeGOTAaHCHH.
3. Kanaahi warepsanga g (x) =1, g2(x) =1g’x, @yix) =sec’sr pynunuanap ynsukan
Gornuk Gynaan?

4. Ywby ¢i(x) =x, @z(x) ==2x, ¢z (x) =arc sin x PyHKUHANAP UHIHKAH IPKAHMH EKH
Gorankma? Kannait niteppanna?

3. IOKopHA2 PYHKUHANAPHHHT YHIHEAH GOPAHKAHIK BA IPKAHIHTH
TeKuupuaan. TeKwnpuu Tabpud 6yiinua onub Sopuaan. Arap ¢{x), ...,
©:(x) Qynrunsnap / nHTEpBANIA aHMKJAHTAK Ba y3ayKcn3 6¥anwnnan
TAILKapH AHA 6aB3H WAPTAAPHH KAHOATAAHTHPCE, TEKIAPHII coalana-
waad. [y makcaana qi{x), ... . qe(x) Pynkunanap / HurepBanaa
(k—1)-TapTH6raua ysaykcu3 Xocuaanapra sra GY/ACHH, AeANNK, FbHH
@i (x) €C*1(I). Yuiby '

G P .. B
%, S

W) =Wig, ¢ o q]=] " BB (5.10)
Gl gt

AeTePMHHANT BponcKkull derepMunanti 8Kn 8POHCKUAR AeHUTalH.

5.4- Teopema. Arap @i (x}, @2(x),. .., @a{x) Qynxyusrap ! unrepsaa-
da wusukau Gorauk 6faud, (k—l)-raprubeaua ysayxcus yocuararapea
3ea 6yaca, y xoa0a | unrepsasrda 6y Pynxyunrapdan Ty3urzan Bponckud
JeTepMuranTy ailnan noaza Tene Giaadu.

L4
Hc6oT1. Teopemanunr waprura kypa, «i, a2, ... , & ~ of %0
JAap yuyH [ ukTepBasaa =
o1 (x) - doga(x) + ...+ e {x) =0
adHuAT Ypunan. YA (R-—-1) mapra anddeperunannag,

@i (x) +oaph{x) + ...+ aapi(x) =0,

L
a1 (x) @l (x) + .. o g (x) =0.
AAHNATAAPHE XOCHN KuJaMu3. By afthustaapuu o), e, ... , o Japra
HHCGaTaH TeHFAAa Ma.napnuur 6Hp HKHHCIH CHCTeMAaCH Jleﬁ Kapau.[ MyMKHH.

k
AmMmo ‘T a0 6ynrauu yuyyH Oy cHCTemMa TpuBHaAMac (TpHBHAS
i=1 .
6yamaran) euuMra sra. Aarebpaaarn MabayM TEOpeMalaH CHCTeMaHKAT
AeTepMURaHTH (ABbHY BpoHckuii ZerepMuHauTH) afHad HOJATE TeHT
6VaHIWn Keanb uuMKaau. :
decaarma. HMcebor sTwAran TeopeMa OQYHRUNAJNAPDHHHT YH3HKAH
Gorauk OYauwn yuyn ¢akaT 3apypHii wapThu Oepaan. Boutkawa
aiTranna, arap Oupop [ nnvepsaapa (k—|1) wmapra y3aykcds
andoepenunasnanysun @i (x), @z(x), .. , @«(x} ¢yRKUHANGPAANH
Ty3Harad BpoHCKMil AeTepMHHAHTH afiHan woara TeHr G6ynca, OyHaaH
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y GYHUMANAPHUHT UYW3HKIH GOFSHKIMTM, YMyMaH adTranga, Keaub
YHKMalilH.
Macanan, KyRHIArH HKKH QYHKUHAHH odafinuk (34-umM3ama)

(x) = —(x—2)%, 0 2, {34- yusmana
i 0. " 9<x< 4, ABC unznry)
0, OCass 2, {34- unamana

@ () ={ (x—2), 2 4, OBC, un3nru).

I =0, 0<x<4 ABBaJic

By dyskunanap yuyn Wi, @) = | .,, s

6eBOCHTA XHCOBNA6 KYPHIL MYMKMHKH, Y3AYKCH3 @) (X), @2(X) QyHKIAA-
nap yuyH @_ (2) = ¢4 (2), @, (2) =@_ (2). HeMak, ¢ Ba @ dyHk-
uusanap x=2 Hyxkraaa, wy Sunau 6upra 0<{x<{ 4 opanHKia y3JyKCH3
Anddeperunasnanyeun. Konasepca, Ossx < 2 na

| —e=n® e _ | -2 2
w=| “En o =tesiganaw=| ) G | =o.
Hemax, 0<Cx<C 4 opanukaa W,
9]‘ go]==0. AmMO @i{x), Go(x) PyHxk-
4 & LHANAD WY OpaJHKAa YM3HKAH

3pkan  (34- unama). XaKukarai,
OS2 opasuKAa o (k) +
+oc2tpz(x) =0 afHuATdal o =0,
2 x4 opannkpa wy adHMATAGH
a2=0 KesTHG YHKaIH.

4, 5.5- Teopema. Acap @ (x),
Polx), ... , @alx) pynkyusrap
(5.2) renesamanunz [ unrepsarda
ARUKAGHZAR 8Q Teeuwian Gowaan-
Fud WapTri KauoarranTupaduzan
exumaapu 6Gijaub, yrapdan rysua-
2an Bpenckuii derepmunanru bupop
x=1x, Xo€l Hyxrada Hosea texz
484 Bjaca, y xoada [ unrepsarda
Wigi, .. , ¢s]=0 8a @(x),

@a () ynxquraap wuszuran Hor-
AuK Giaadu.

IOxopuaa wncBor sTHAran S5.4-TeopeMa UM3MKAH GCOPAHKAHKHHKHT
3apypui waptHhu, 6y 5.5-Teopema 3ca eTapiaH WwapTHH GepaiH.

Hc6or. Yuby reHrnamanapHu kypamHs:

o, @ (X)) ca@y (5) + - @, (x) =0,
o (%) 4+ 0o (%) + o 40, 9, (%) =0,

Lo ]
S i
1

34- ynama

(5.11)
9" ”(xa)+a2 ' ”(xo)-l- e ”(xo)
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By cucreMana o, @z, ... , &, JAapHH HOMabLAyM ae6 kapafimus. (5.11) cuc-
TeMaHWHT feTepMuHatT™d W(gp (xo}, ... , ®a{xo) )= W (x¢) =0 6yaraun
YUYH WY CHCTEMAHHHC HOJra TeHr OYJaMarad (TPHBHAAMAC) euuMmaapH
xam Bop. ¥Ynapaan OGupopracu af, a2, ..., &l 6VacuH. SHan ywdy

@(x) =afq (x) +afge(x) + ...+ oiga(x) (5.12)

¢yHkuuARn Kypainnk., By ¢yakuus 5.1- natuxkara kvpa / wnreppasaa
aHuKAadran 6yauld, (5.2") TeHraamaHHHr eunmunaH wuGopat. ¢(x)
QYHKUMA yuyR SowllaHFRY WapTaap KyHuRarida eé3uaan:

Plx) = 3 gqx), "
=1

. {5.13)
o0 (%)= T ajq) (n), j=1,2 .. ,n—L
=l
{5.ll} MyHocaBGartaapra kypa, paswadki, ¢{xe) =0, ¢ (x0) =0, ... ,
¢ (x0) =0. Teopemann ncHor 5THIL yuyH @(x)==0, x€/ 3KaAHUHH
kypcatui so3um. AmMo [Nukap teopemacura kypa gakat ¢{x) =0 x¢/

euuMTiHa @{Xo) =@’ {x0) =...=¢"" " (x9) =0 Gownanruy WwaprAapHH

Kanoatnantupaan. lemak, ¢(x) =0, x¢l. Bynaan T (a)? =0 renr-
i

CH3JIMKKA K¥pa @((x), p2{x), ... ., ¢-{x) DyHKUHANRADHHHT [ HHTEpRANA2

UMBHKAH GOFNHKAHTH Keaub unKaan. Hau, arap ¢(x) ¢yskuasgan

{n—1)-TapTu6raua Xxochaaanap oacak, n Ta aiHHATra sra 6y/Jamus.

Yuuur gerepmurait® Wlg, ..., ©.]=0, xel 6ynaan.

5.6- Teopema. (5.2’) renzaamanune | unrepsardae anuskaranearn ¢i{(x),
@2lx), ..., Palx) ewumaapu wusukan sprau O sy yayn Oy equsmaapdan
rysuscan Bposckul derepmunanty | anrepsasnune Gupop xo mykracuda
Hoadan papran Ofauwin 3apyp ea erapau. Iy buasanw bupea azap
W {xo)} 520 6gaca, y xoada W(x) =0, xcl; azap W(xo) =0, xel 6faca,
¢ xoada Wx) =0, xel 6garadu. '

Hc6or. Ertapawnurn. Wiixe) =0 mefiniuk. @i(x), @2(x), ,
Pr{X) CUHMAAPHUHE YH3UKJAH 3PKAN 3KaHHHU Kypcartamus. by eyummap

"
YH3HKAH GOFAHK GYNCHR, TBHH Q), %2, ... , G, » (0F) =0 nap yuyn
(D]

! unTepBanaa

i (x) a2 (x) ... g {x) =0

afHuAT YpuHau. YHaan {n—|}-taprubrava Xocudaanap oanb, x=x
AefiMu3:

o191 (X)) +Ra@2{Xp) + ... 4+ XaPn (%) =0
1"~ ) a6 F o el T () =0,
GyupaH Y of =0 6Yaraun yuyn W{xo) =0 3kauu Keau6 uukaau. By
Q=i
aca W(xo) 50 ra aua. Jemak, Wxo) =0 6¥nca. qgi{x), gafx), ..., @a(x)
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euHMAap SAIMKAH IpKAN. Ammo W(xe) 550 6ynca, Wi(x) =40, x¢f
Gyauwn xam kean6 uukaan. Xakuxaran, arap W(x) =0, x = x, 6yaca,
GyunaH {f aa W (x} ==0, macanan, x ==xo f1a xaM W (xo) =0 3KaHH YHKaxH,
6y sca Wixe) =0 ra 3nm.

3apypauru. giix), g(x), ... , pa(x) byuxuunnap !/ unreppansa
(5.2} TEHrNAMEHHHT UH3HKJAH 3PKAH eurmaapu OyacuH. ¥ xoaaa
Wixe) =0 6yanaan. Akc xonna Wxe) =0 uan W{x) =0, x¢/ Ba semax,
@1{x}, P2(%), ..., Ps(X) EUUMNADHHHT YUHBHKAH GOFAHKJAUTH Keaud uuKap
agu. Teopema T¥aa ucbor OGyaau.

5. Ywby @i(x), go(x). ..., @u(x} dyHxuunanap f uureppaagza (5.2°}
TeHrAaMaHMHr (xo€f)

(P#(x{,l) ='I' W(xﬂ} =0v ey (P"(xﬂ) =
Pilxo) =0, galxo) =1, ..., grlxo) =

o1" " (x0) =0, "~V (x0) =0, ... , tpn""’(Xo)—l
GOWTAHFAY WAPTNAPHH KaHOATAAHTAPYBYH euumAaapn GyacHd. Iuau
{5.2') TeHrnaMaHH

Y= =0y TV —pa0) g T — = pu ()Y~ palx)y
KypuHHILAA €3CaK, Oy TEHIJIAMaHHHT YHI TOMOKH g, i, ..., y'""~ " napra
Huchatan WXTHEPHEK coxana JIMAIMD  WapTHHH KAHCATAAHTHPAAH.
Kypunaanku, Duy2<R"*? coxana TlHKap TeOPEMACHHHHT IOKOPHAATH
WAPTAAPHHUHT Xap GHPHHH KAHOATAAHTHPAAHTAH SITOHA €YHMH MaBXYI.
HIyHuHT yuyH

(r—1} th—21

1 0.0
0 1.0

W (1), ..., @ () ]= =150
0 0.1

TEHICH3JHKKA Kypa n-TapTHOAH YH3HKAH OUp KUHCAU AnddepeRunan
TEHIIAMAHUHE i TA YUIUKAL IPKAL eqUMAQPL MAaBXYIL.

DHAN YMYMHH €4HM XAKHAarH TeopeMaHH KeNTHPaMH3.

5.7- reopema. Azap pi{x), @alx}, ... , @alx) Gyuryuasrap (5.2°)
OJudpepentuan Tenzaamanune [ unTepaasda AHUKAGNZGR YHIUKAL IPKAU
equmaapu Ogaca, y xoa0a ymymud ewum ywumby

Yy=C101(x) + Cag2(x) +... + Capn (%) (5.14)

(Cy, Co, ..., Cy — uxTnéputt yarapmacaap) opmyaa 6uran Eauradu.
Hcbort. @ulx), @a{x}, .., g (x) dynrunanap f untepBanga UH3HKH
3prau 6yarann yuyn Wiy, yo. ..., y=]5=0, x€l. Macanan, xo€/ HyKTana
xam Wixe) ==0. uan y=q(x}, xc! dyukuun (3.2) TeHrnamannur
HXTHEPHH COWNAHFHY [apPTHH, ADBHH
tn—1)

(X0} =yo, ¢ (X0} =yb, ... ,0" " (x0) =¢b
MyHocabaT/napHi#t KaHOAaTJaHTHpaauraH euyumH OyacuH. Bywna Hkkw
XOJAHH Kapauw Jao3uM 6yanann, Aesano [ uwrteppasaa ¢@lx) =0 6yaHwn
myMku. By euum (5.14) dopmynanan (C, =Co=...=C,=06¥nranna)
xocun G¥aaan. 3van @l(x) =0, x€7 6Yacun. (5.14) ra kypa:
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Yo =C9, () + Copp () + + G, (%),

Yo=Cip (1} + Cop (%) + ... +C, 0, (%), (5.15)

y(%n_“ =C|(PIM_“ (1) +CQCP£“_'” (%) +~‘+qu).}|"‘” (xg).
Kypusaérran xonga (5.18) cucrema C,, Cs, ... , C, napra HucHaTaH

zetepMuHanTH W(xo) 30 6¥nran Gup muncau Syamarad cucremaaup.
By cucrema srona C, C3. ... , € eunmra sra. Hemax, ¢(x}=

=Clo (x) + Co2(x) + ... +C0qaix). Oannran @(x) eunm wuxTHé-
puh GOWNAHFHY IWAPTHH KAHOATAAHTHPALHIaH COAAA (TPHBHAAMEL)
eunm Oyarain ydyw (5.14} dopmyna ymyMmui eunm  dopmynacu-
anp. Teopema nc6ot 6yaanu.

bu3 woKopuaa n Ta YH3UKJN 3pKAH eunMaap ({5.2°) Tedrnama yuyn)
MaBMKYAJNUTHEK K¥peaTank. Bysnan (5.2') renrnamaHesr YH3HKIH 3PKIH
eYHMAAPH MAKCHMAJ COHM A LaH KaM 3MAac/AHCH Keaud ynkaan. Ammo
n-TapTHONW YHIHKJIH GHP MUHCAH (5.27) TEeHINAMAHHHT UM3HK/AH 3PKIH
eUMMJIAPH COHH n AaH OPTHK 6¥aa oamaian. XakukataH, UCGoT 3Tyl
YUyH {5.2') TeRraaManuur HxTuéphit (74 1) 74 eyHMn YU3HKAH GOFIHK
3KaHHHH BCOOT 3THW eTapau,

o1{x), @a(x), ..., P (X}, @y (2}, xE! dyuxuuanap (5.2°) redrnama-
HUHT eunMaapy 6yncun. Arap @i (x}, @o{x), ... , @ulx}, x€! dyuxuuanap
HIHKAK IPKAM B¥aca, y Xoaha lokopHaa ucboTnanrad 5.7-reopemara
Kypa wynaa# CY, C3, .., C, y3rapMac coHnap TONHAaAHKH, yuiGy

Qoy 1 () =Clg () + O (x) +... + Cy, (x), x€!

afHuATra 3ra 6Yaamn3. Byagaun g lx), ..., @y (X)) evuMaap ! nureppad-
N3 YH3HKJH GOFAUK IKAHH KeAHb unKaau. Arap ¢){x), g2(x), ..., @a(x)
dyuxuusnap I na wuaukan GOrAMK Gyaca, ¥y xonda

@1 {x) 4 @ape(x) + ... + ota@a (x) =0, x€l, .:: al =<0

fi=]

afikuAT Ypuuan. lemak,

i (X} + o+ Zaa () + 0 @a g1 () =0, x€f

allguaT xam ypuHad. DyHaan fAHa @i(x), ... , Qa4 (X} EUHMAADHHHE
{ UHTepBaNZA YHZHKNIK GORPNUKANTE KeAn§ YHKaLH.

M aw k. Arap @ {x), g2(%), ..., Pas1{x) dyBxunsanap / natepsanna (5.2') Tenrnama-
HUHT WATHEPHA (n-+1) Ta euumu OVACa, y Xoara wy f WHTepBaina BpoHckHad Wg, ... .
Yoy 1]=0 sKanuHK HcGoTAQNT.

5.2-tabpu@. n-raprubau wusukau bup xuncau Jdupdepenyuan
TeHECAQMARUNHZ SUBUKAL 3pKAn exumaapu ¢1{x), @2(x), ..., @a(x), x€[
LHUMAGPHUNE (pyndamenTan cucTemacu Geliuaadu.

By rtabpndra pa 5.7-teopemara Kypa Oup KHHCAH Anddepenuna
TEHFAAMAHHHT YMYMHIl €JUMHHN TONMHW YYYH (yHAaMeHTaJs CHCTeMara
TerHWTM XaMMa €eudMJapHY uxTHépull ¥3rapmachaapra xynadrupueb
KYLinl Kepak.
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Mucoanap. 1. g+ &%y=0, k=0 Tenrnama yayn @;{x) == coshx, () =sink
PyHKUNSIAAD HXTHEDHA [ uuTepBania eunm GYsadd. By dwHkumaasapuwnr Bponcxull
JAeTEPMHHAHTH

cos kx sin kx
x) — Rsin kx kcos fx >

Hemax, coskx pa sinkx — GyHAaMENTAN CHCTEMAHH TAIHKNS STAAN. ¥ XON4a YMYMHT eunm
Gynaait ésnnann:

y=C\cos kx4 Cosin kx.

2.y — &y =0, k>0 tenraama yuyh @ {x) =1, g2(x} =", @a{x) =e~** pynkunn-
Aap WxTHépHit / HuTepBanda dpyrwaameHTan cucteMa G¥aaan. Xakukatan, 6y QyRKUMANZp-
HHAT 4AM FKannHn GeROCHTA TERINMPHE GHARIW MYMKHH. 3HAH BEPORCKHANNN XHcobAaaRank:

— kx

{ ekx e—-kx keﬁx _ ke—kx | |
0 R el = =k3l | | |“~—=2k3¢0 {>0).
0 B Bk B e

Nemak, [ e*, e~ * dyuxuuanap dyuiaMenTan CHCTEMAHH TauIKuA 31aaM. Llynunrydyn
YMYMHEH eunM

g=C1+Cse"* 4 Cre™™
K¥punnmaa €3nnaan
3. Yur6y

0, O xg 2

'p;(x}={ (xr—2)°%, 2 4

( — =2 0gxg 2.
Xy = 0 2 4

$ynkunanap 0<{x< 4 opandkaa AndPepeHunarIanysdd Ba YHIHKAN IPKAN. AMMO yaap
kosdduunentaapn {0,4] na yanykenz 6yaran GupopTa xam andupepeHuxan TeRrAaMaHuHr
eunmMH 3mac (34- unsma). Macanan, ¢ (x} bynruHAnn Texuupaiank. Arap Gy dyHkuna
GHPOP HKKMHUK TapTuGAK 4H3HKAK Oup MancAn IndbdepeHuHan TEHrAAMaHHHT eUHMH
Oynca, xo=23 HyKTana ¢ {3) =0, {3} =0 SowNaHFHY WAPTAAPHH OIHLIHMH3I MYMKHH.
Bynaai eyum Aaroda SVanmy vepax. MxkuwAun Tomonaan, xp==3 HyKTana TDHBHAA EYHM
@it} =0 yuyw xam @{.) =0 ¢ (3} =0 Gownanrny waprrap GamapHiHlin NoaHM. By
MAaBKYINHK Ba ATOHAJANMK TeopeMacHra 3ua. Wynra ¥xwaw, ¢:(x) PyHKUHA XaM xed GHp
HKKHHYE TapTrOAH OHp KuHcnW AnddepeHuvar TeHrAaMaWuir ednMH smac. YyHkw
y=q(x) Ba y=q@2(xX) GyHruHARAD x =2 HYKTANA HKKKHHYR TAPTHOAN XOCHNATE Ta IMac.
Xaxnkaran,

G_(2)=—2 @ (=0 g (=0, ¢ (=2

fAna wynn Kaitl Kunamnskn, 6y @ {x) Ba ¢:(x) QYHKUHARAD, YUHHUH TapTHOMH HUIHKAH
AndgepeHUHan TeHrAaMaHHHr eUHMH G¥na oamMafan, YYHEH (%) Ba ¢ {x) yHkunanap-
HHHT X =2 HYKralarH yuHH4H B2 YHAZH KKOpH TAPTHEAN XOCHAa 2DV MaBM VI 3Mac.

8. 5.8- reopema. Azap 6upop | untepaasda anursanzan ¢i{x), p2(x),
er QX)) hynxyurrap wusurkau spxau Ofgaub, n mMapra y3aykcua
Ouptpepenyuasranysau  b6jrca, y yoaoda Oy Dynkyuarap Acona
R-TAPTUOAL HUSLK AL OUD WuRCAL OUPPepeHuaR TeH2AAME enpmMAapy-
Hune dyndanentanr cucremacy Giaadu.

Hc6 ot. Bepuaran dynaamentas cucremara yuwdy HKKHTa YH3HKAH
GUD HMHHCAN auPPepeHLinan TeHwrnama MOC KeACHH ACHAHK:

g ()" — L pa(x)y =0, (5.16)
g ()T — g0y =0, {5.17)
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By epaa pilx) €C{Y, gy €C{H, i=1, 2, ..., n. Duan pi{x) =gi(x),
i=1, 2, .., n xel sxannun ucboraadimuz. Yuuur yuyn (5.16) nan
(5.7} HH XaaMd-xad AHUPAMAZ.

Ipi(x) ~ gy ™" + ...+ pelx) —gaix)ly=0. {5.18)

by aupdeperunan redraama xam (5.16), (5.17) rewraamaaap Kabu
gi1{x}, @z2ix}, ... , @a{x) eunmaapra sra. (5.{8} reurnamana Gupop
U is<n)  yayi  pi{xo) —qi{xo) %0, xo£l ©6yncun. ¥ xonaa
Pilx) —qi(x) KOo3hpdHUHEHT X HHHT eTAPAH KHYHK aTpodHaa HoJAAAN
dapkan  GVaaaum. [emak, x¢ HHHT €TapaAH KH4YuK aTpoguaa
pri(x) —gi{x) =0 6Yaraupa (5.18) rewraama (n—{) — raprulan
6ynanu Ba y 1 Ta YU3HKAN IPKAH @i {Xx), 2(x), ... , Pa(x)} euumnapra sra
6yauuid Kepak. By suaanaranp. Wynzai kuanb. pi(x) =g,(x}, x¢i.

DyHaaMeHTaA CHCTEMA MOC YH3HKAH GHP XKUHCAH Audpepenunan
TEHraMaHK TVNE AHHKIATAHW yuvH Oy AxdPEpeHuUNan TeHraMany
TOMHW MAacafacdHH KFAKL MyMKHH.

SHan @ri{x), @20x}, ..., @u{x) Dyuxkunsaap [ witepsania avHKAaHTaH
6yau6, eUHMAZPHUAT PYHIAMEHTAA CHCTEMACHHH TAIIKHA 3TCHH ALAIHK.
HxTuépuit ¢(x). xef euum wy byrkuusanrap Odnad 4uM3aKAH BOFAHK
Gynrand yuyd @ (x), @20x}, ... , @a{x), @(x] PyHKUHANAPIAH TYIHATIH
BPOHCKHAH afiHaH HOATA TEHT GVaaiun (yi=q;(x), y=¢(x)):

4 Yp oo Yu

Yo YooY 4

Wiy, % - v g yl={. - . . . . . . . . =0 (519

yiln—lly“gﬂ-—ll . yjﬂ—”y{n-.-l}
y:nl yéﬂ] y,inl y{-‘ll

Acanga OGu3 H3naHraw AuddepeHuHan TeHrnaMawd €3auk. By
TEHIAAMa YH3HKJAH GHP KHHCAH 3Kawura HwoHHw ydyH (5.19) zaru
AETEPMHHAHTHH OXHPLH YCTYH eMeHTaaph G¥lidua éaMus:

yl y2 A yﬂ
Y Y-l
Wiy, oo -, g™ =] . - . . Ly
yrl—'.?}y;n—ﬂj . yfl!n-li
R A
Yo b - Y,
+(—=7 . . . . . Jy=0 (5.20).
A A
PaBluank, YH3HKAH 3pKAH ednMaap yuyn Wiy, yo, ... , y,)5=0. UlyHnHr
yuyH (5.20) veHrnamanuur xamma xaanapuan Wiy, g2, ... , gl ra
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6Yynamns. Hatumana (5.2) kypuHHIIAarH TeHrnaMma XOcHA Oyaanmn.
Macanay, (5.2) ﬂaru Prix) yuyn ywby

y, yﬂ
y;n—2} y(n——2]
(7} 17)
yl yn
P (x)=—
: : W{y;» w0l

MyHoca6aT unkaau. Bynjaan BpoHCKHAH yuyH MyxuMm dopmyaa lIHKapHLIJ.
MYMKHH. YHHHT YUYH aBBaa ’

Y Yo o Y,
yl yﬂ J . ' +
4 Yo - .. Y,
d d - - .
V=151 yo-n - o
¥ - Y (r—2) , fn—~2) tn—2)
(n—1) (n—31 Y Y2 <o Yn
yl yn
i) pan) (n
we oW .. Y,

afiHUAT YPHHAM 3KAHHTA HILOHU XOCHA Kuiamus. Myn anemedtaapn
6VAHYA AeTEePMHHAHT XOCHNACHHH ONaMH3;

p J y’ o Y .. Y,
1 2 o Uy w " w
y, y, y, ] Yo ooty
1 o oo U . " w
dd_xw(x)= ] . . ] ] . + y! y? ""yll +
(n—2) ,{n—2) (n—2) oot Tt
) - (i 2y —2) (n-2)
B—1) L ln—1} r—1) bi Y <ot Yn
Wy 25} -+ Yy yin—” P y,‘.""”
Y &z---% - Y oo Yy
Y o Y Y %Y
_y{n—l}yénul]_ L. y:‘u——l} ygn—2)yln—-2l L y:‘n—2j
y]“'._” yén—l;l L. y:.;n—l) . y{n) {n] . y(n]

PaBluakKn, BPOHCKHaHHHHT XOCHAACH 1 TA A-TaPTHOAN ReTEPMUHAHTAAD
AMFuHORCHAaK KOopaT OVAnG oxuprucuiad aBBaaru (n—1) TacHHHHI
xap Gups 2 ta 6up xun A¥n snementaapra sra. Hiynuuar yuyu yaap woara
TeHr 6yaub, ¢akaT OXuprH HeTepMHHAHT Kodaan. By sca uanawrad
o CoWx
aerepmananTaup. llynaai Kuau6, ywby pi(x) 2__1?7(}}}- dopMyna
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xocus Gynaan. YuM Oupuuud  TapTuGAM  Y3rapyBUMIApM aXKPaarau
Andpeperunan TeHraamMa Kabu wuterpanaaiimna:
X

- Sn.mda
W({x)=Ce ™ . xo€d, xel,

Byunauw x=xo aa C=W(xo). Hemak,

- KS.‘H (E]dé
Wix)=Wix)e ™ (5.21)

dopmyaara sramus. By topmyaa Ocrpozpadckuti — JTuysuars Homu
6nrad aranaad. Ocrporpaackkii — JInyBkAab GopMyaacHAaH aBBaaian
MabiayMm Hatwia (asHu Wix) =0 ©6yaranpa Wix) =0, xel;
Wi{xe) =0 6¥nca, W(x) =0, x€f akauu kenul 4mKaan.

fua Gy GopMyHagaH HKKHHYH TapTHOMH 4H3HKAH pudrdepenunan
TeHrfaMaNapHH YAApHHRE GHTTa XycycHH euHMH Mabnym Gyaranaa
nuTerpaanaml yuyd gofnanaHniain. XaK¥KaTas,

g +p(x)y +p2(xry=0

TEHTJIAMAHHHT XYCYCHH eunmy y=1(x} 5=0, x¢/ 6incun. (5.21) dopmy-
Jara Kypa '

- 591“]“"’ - ‘p] (¥ldx

P(x)

lp}(x) éKH w{x)yfﬂ_w’(x) =CI 2

y’|=C|e
Y .

by O6upunud raprubnn Audoepenuuan TewrsamMa O6yaus, yHUHI dan
TOMOHH p= ra KynafiTHpUAHIIA HAaTHXKACHAA TYAHK Au(pdepeH-

¥ (x)

UHanAra xKenaaln, ABHH

C — Ap ixide
-gr_(w(yx) )= ¢2(Ix} S o

ByHaan®

KeNHG YHKALH.
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Seanrarmanap. b) Herasras wusHkay Gup KUHCAH IROMEPEHUNEN TERFIAMATMY
(anGarTa xosdduuventsapu [ Aa yaaykceH3 6§arad) wekcud Kynm (ymnamedTas CHCTEMM-
napra 3ra. :

y 2y Arap @i(x), @(x), ... , Pafx), XES PyHKuMmnap wxTHEPHA n-mapra yaryecnd
AHdrpepeRLHAARZHYBUR YHAKKAN IPHANR 6;°mca. ¥ %0002 Oy PYHKUHANADFA MOC YHIAKAK ORE,
KHHCAM nnddepenunas Tenrnamaga ¢'" onnwaarn kodpduukent Wlg, .. . o} -uonm :
dapran 6¥acud 4e6 Wapt KFAnanwn ao3us. Ake xonna Wix) =0 Tenrnamaunn KanoaTAaN-]
THPaAHTaH HYKT3Aap Teriman IHdPepeHIHAN TeHTNaMaHRHT MaXeye HyKTanapH S¥aamm. |

M i ¢ 0. DynpamenTan cHeTeMact r (x) =c0s o, ¢ (x) =3in wy 6§aran pupdepen-
uwan TeHrnama Tysuacwu. (5.20) dopmynara xipa

1

coswx sinwx )

. . . 05 @ X sim e X
— wsinex @osws ¥ | =0 éxn . -
2 2. — @SiMN 4 £ WCOS W X
— W COSwX — & Sthwr §°
COS X Sift e N — @SN wx WC0S WY o
- 2 2. 2 2. §=0
— & C0S X — W Sl wx — @008 wx— v sin wx

Bynaau:
oy’ +og=0 éxn y” 1 0Zy="0.

Hlynra ¥xwals pyHaaMenTan CHCTEMACH ¢ fx} =1, ¢i{Xx}) = cosx 6Yaran aaddepes-
LRaS TEHLAaMa X 7 kn (R — Oyrys con) pa y* — (cigr)y’ =0 duddepenunat Tesraamansu
RGOPAT IKANHHH KYPCATHI MYMEHH.

7. By 6aHa8a 4YM3HKAH GHP MUHCAH TEHINAMANAPHHHT TAPTHOMHH
KamaiATHPHLI MacanacH OHAAH WYFYANaHaAMHA3.

(5.2) venrnama y, i, ..., ¥*" napra nuc6atan Gupnuyyn TapTRGAN Gnp
KUHCAR 6VArans yuyn y=e*% anmawrnpuw (4-606, 4-§ ra kapanr)
TeHTAAMAHHHT TapTHOMHH GHTTAara KamaHTHpaaH. AMMO XocHa Giarau
Andupeperittnan TerrnaMa 2 ra uucbaran Yu3NKAn 6¥amatizn. By k¥nnnua
MaKcaara mypoguk Oyamaian. Uy mynocaar GnaraH Gowxa yCyJHH,
SLHH Gab3H XyCycHii eyHMAap MabayMm Gyarasna TeHr1ama TapTHOMHM
KaMaHTHpHI yCyJHHH 0adH 3TaMus,

5.9- Teopema. Azap n-raprubau wusukau Gup muncau ougdepenyuan
TeNZAAMANURE T TA “WIUKAU IPKAU XYCYCULl edumaapu mavaym Gjaca,
Y X040Q TeHZAGMARUKE TAPTUOU I OUPAUKKG KOMAUTUPUAULILE MYMKUH.

Hc60T1. MabayMkh, #-TApTUOAN UHSHKJAH OUD KHHCAH AHDPepe-
UH3A TEHTAAMAHH HHTErpaffall YuyH YHUHT 1 Ta YHIHKJAH 3PKIH
eYUMAapHKHN {eYHMAAPUHHHT PYHAAMEHTAN CHCTEMACHHH ) TONHLI Kepak,
(5.7-treopemara Kapanr). Ma3sxyp Teopemana r Ta UYH3HKJH 3PKAH
eUMMAAP MabayM G¥AraH Xosi KYpHAANTH. ByHaa, MabayMku, r<gn. Arap
r=x GY/ca, €UHMAAPHHHT PYHIAMEHTAA CHCTEMACH MABIYM GYAalH Ba
YMYyMHi edMHH GEBOCHTA €3HL MyMKHH. TeopeMaHHHr TACAUFHra Kypa,
r<Zn Gyaran nnddepeHLHaT TeHIAEAMAHH HHTETPAAIAI MACANACH
(nn—-r}-TapTHOAR UMIHKIH GHD JKHHCAH AnddepeHunan TeHrlaMaHH
HHTErpannall MacanacHra KeATHpuAaaH. Arap (n—r}-rapTuban tenraa-
MaHHHr {A—r) T4 YH3HKIH 3DKAH euyHMJapH Tonmaca, Oy Gunan
Gepuaran TeHrNaMaHHHT QYHAAMEHTAJ) CHCTEMACH TONRAAAN.

Ouan 6u3 r<n GYAraH TeHrnaMa TapTuCuen r OGNPIUKKA KaMalTH-
puil GHAEH WYFYLAaHAMH3.

Yuby gi{x), @=(x), ..., 9-Ax), x€! pyukunanap (5.2’) TenrnaMannur
YH3HKAH  3DKAM  eunmsiapn OGyachn. AsBan [/ pa ¢i(x) =0 ne6,
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u—(-ﬁ"—ﬁ) (Bynna w — AHrY HOMabiyM @YHKUHA) BAMAWTHPHW
il ,

GaxapaMu3. YHHHT yuyH 2= EKH y =@ (X} 2z NeRIHK. IHIH OXUPTH

[
kY] {x)
MIMAWTHPHILHY Gakapeak 5.2-§ a adTHATanWOeK, TeHTAaMa siHa
A-TAPTHOAK HYB3HKAH GHP wuncan AnddepeHkan TeHrIaMara Kelaau:

P (2" g/ ()2 g,y ()2 + Lig (x) ]z =0

Ammo Lig (x)]=0 6Varaun yuyH, 2’ =u Reb TeHrNamMaHHWHT XaMMa
annapukd @, (x) ra 6yncak, u ra uncbaran {n—1)-1apTuGaY MUIUKAR
Hp XuuCan zuddepeHunan TeHraama

"V gix)u""? 4 g =0 {5.22)

ocra 6ynann. By (5.22) tenrnama {r — |} Ta Un3nKIH SPKAK eunMAapra
*a. ¥nap kydnaaraya 8unagu:

Pl Y Loy Y P (0 Y
pix) J7 L) 077 Leiny J7

AKHKATAH, YAAp 4YH3HKAH GOFAHK GyacuH Aeiank. ¥Yuaa Y of %= 0

i=2
ep(x) Y ¢a(x) @, {x)
“?(qam )+““(q»,m )+ R T
gnaan. Suau 6y TEHRIMKHH HHTErpaaiacak:
P (x) @ (X ¢ (x}

aijl {x) +%qjl (x} +"'+ar (PI (XT= _a])

yaranaa

yuocabarra keaamus (6yHaa o — uHTerpaanail ysrapMmacn). Bywu
1Py (%) Faope(x) ... Fa @ (x) =0, x&/neb é3zcak, g((x}, ga(x),
e(X) OQYHKUHANADHHAC YH3HKJAH 3PKNHAMCH Xakuaarw ¢apasra 3nj
vaaad. Ulywna# xnau6, (5.22) temrmama (r—1) Ta uM3HKAH 3IPKJIH
UHMJlapra 3ra.

(5.22) andpepedunan reHrnamara fiHa IOKOPHAArH MyJ0oXasanapHH
yana6, TapTu6unn Gutrara kamanTHpamud. Wy ycyn Guaan Gepuaran
2HTNIAMAHHHF TapTHOHHH r ra KaMafThpuwt MyMKHH. Teopema ucGort-
auau.

Mucon. Arap ¢ (x) =cosws, —QL <x<—2—n— (w>>0) xycycHid eunm 6fnca,

‘4-wly=0 TeHrraMaHHHT yMyMHR euuMH  TONHACHH. ¥ = {COSWX)}2 ANMAWTHPHWHH
nkapamuz. ¥ xoana.

¢ = {coswx)z' —w(sinwg)z,
§” == {c0s wx)2” — w{sin @x) 2’ — w{sinwx) 2’ — w(cos wx)z.
I whonanapun Gepuaran TeHrAaMara K¥aMm3I:
(cos wx) 2" — 2w (sin wx)z' — w?(cos ax)z+ v’ {cos wx)z=0.

an ¥'=a pecak, ywdy
{cos wxj &’ — 2a (sin wx)u=10
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GHPHHUH TapTHGAN WMIAKAR AdpPepeHbnan TeHrnaMara KedaMmus. YHR HHTerpaniac
KyHHLATHHH TONAMH3:

=2utg wx,

tn)e! = 2wi(tg ox}dx4-1nC] = —2In|cos wx| +InCl; u= ; 2=y Gyaraun y4yl
£05° WX
¢
7=

c ¢
Aah z=——'—4g x4 C,. Arap —L==C, Aecax, §= (cos wx)z="Csin wx4
COS WL o w

+ Crcos wx KeJaHB uHKaad. By Gepnaran TenrnananuMr yMmymui euumpanp {6-Gawxaar
1- MHcasra kapamur).

5.3- §. »- TAPTUBJIH YHIHKNH BHP XXHHCIH BFIMATAR TERTNAMANAP

[. #-TAPTHOAH UH3MKAH BuUp XKuHCAW GYamaran Tedrnamanap OGHi
AKHHCAH TeHrAamaaapiad VHr TOMOHWIA g{x) dyHKuHa Gopiaurk 6uaar
dapk knaaad. LLyuuar yuyd (5.1) TeHraManiir yMyMRi edHMH XaKHAz
dukp opuTHUIAA (5.2) TeHrJaMa e4HMAAPH XAKHAArM TacAHKJjAapaar
dofinaraHamus,

5.10- reopema. Azap y==9(x), xe! Qynxqua (5.1) 6up xunca
Ofamazan Teneramanune oupop xycyculi ewumu 6§aub, ¢1{x), g2(x),
¢n{x), x€! QPynxyuarap tecuwiau (5.2) Oup MUHCAU TEHZAGMARUM:
Pyndamentar cucremacu Oifaca, y xoada 6up wuncau Ofamazar
TeHZAGMAHUNE yMymuld ewumu yrume xycycud ewumu Pix) Ourar

L

Tecuia Gup WURCAL Tenzaamanune ymymuli ewumu ¥ Co(x) fdurun
i=al

ducudan ubopar Gijradu, avhu:

y= S Cyix) i), (5.23

i

HeboT. (x) dyuxuns (5.1) HA#r euumu OyaraHu  yuy
Lig{x)|=g(x) 6Yyaagn. duan (5.1) tewrnamana

y=z+v(x) (5.24

aaMawTHpuw Gaxkapaiank. ByHaan:

g(x) =Llyl=Liz+p(x) |=L{z]+ LIy (x}|=L[z] +g (x}.
Lemak, L]z]=0. By (5.1) ra moc 6up KuHCaM TeHraamMaaup. Arap ¢ (x)
(pz(x), vy @n(x), x€! Pyvkunanap ¢ynnaMmentan cucrema 6yscd

2= E" Cip(x) eunm (5.2) TeHrmAMaHHHT YMyMWil euMMH GYaanw
=1

¥ xoana (5.1) TeHrnaMmaHWHT yMyMUEH equMHHH Tonuw yyyH {5.24) aa

MAINTHPHIIAE 2 YpHHra ddopacHHu KVAuw KkdoA,

XakukaraH, y=yx{x) (5.1) venrnamapunr [ na aHMKMaHraH Ba
meepuu Gownanfuy waptHy  (ABHA ¥ (xe) =4o %" (x0) =4's, ,
1" (xo) ==g8" ™" MyHOCAGaTAAapHH) KAHOATAAHTHPAAMIAH euHMH
Syscuu. (5. 23} dhopMyN2HMHT MKKH ToMoHHAaW {(n—.|)-rapTr6raya
xocunanap oand, yirbyra sra 6ygaMus (x=uxo Aa):
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jyo-=‘§ Citho+ .
.sép= 5 G+ W, (5.25)
gt = é Q;g%"”-l—tﬁ““”. :
. imL
Arap ¥ =8, i=0, 1, ..., n—1 6ynca, (5.25) nan W{xp) 70 6ya-
rasn yuyk C,=Cr==...=(C,==0 xean6 unkasn. by Oup Xuuciu

TEHITaMAHHME TPHBHAA eunmdra TYFrpH Kesaadn. UWIynHar yuyn
xixy=v¥(x), x€l o6¥aaan. DBy xon KH3HK 3mac. Duau
gt =9 0<CisKn—1 6yncun. Pamwankn, GHp XKHHCAW Oyamarai
TeHI1aMa TPHBHAJM euHMra 3ra sMmac, wiy cababaan y&";‘:(}, i=01, ..,
n—14. Hemak, (5.25) resrnama C,, Cy, ..., C, Aapra HucBGaTaH n Ta
OupHHUM TapTHOAH aaTeGpaHK TeHraamManapHHHT GUD XKHHCAH G¥amaraH
cucremacuaas n6opar. by chcremaunur aerepmuHanth W{xo) 7=0. illy-
HMHT yuyR y aroda Cf, €9, ..., CJ eunmra sra. Jemak, ywby

() = T Co%(x) +9(x), x€l

i==]

aitauATra sra 6yaamns. Ulyndalt kuau6, yo, y), ... 48" Gowaanray
Kufimarnap uxthépuli Oyarannnan (5.23) dopMmyna yMyMHH eynMmaan
wbopat G¥naan. Teopema nebor 6¥nam.

5.3-natnxa. Azap wusukay Gup MUHCAL BHAMAZAR TeneIamu-
HuN2 DUTTa xycycull equmu Masays GHACA, YHU UHTE2DAANA MACAAACH
Te2umAal Oup Huncau Juddepenyuan TeHzAAMAHU UHTe2pAAARMRA
Keaadu.

B4-vaTHXa. Aeap wusukau Oup muncau GHAmMaean TenzAaMa-
Hun2 r Ta xycycull evume Prix}, Yo{x), ..., g (x), X €1 mavaysn 6iaub,

Y1 (x) —pe(x), Palx) —Yelx), ..., a1 () —Pa(x), Peyi(x) —
—Ye{x), ooy Prlx) —pelx), 1Ry
pyrkyuarap wusuKau 3pkau Gfaca, 6up muncaw dijamaan Ten2AamManY
unreeparsas (n—r—+ 1Y-1aprubsu Gup KHUHCAU TEHSAAMARU URTEEPAA-
Agmiea Keaqou,

HcboT. y=1u(x) + 2z necak, z=y—(x) 6ynapn. bynpa z Gup
JKHHCAH TeHTrRaMaduHr edumi. LyHadar yuyd y=v¢(x), y=vo(x}, ...,
y=ve_.(x), y=vpeyi1(x}, ..., y=1,(x) gecak, GHp XKHHCAH TeHrNama-
HHHT 7— ] T4 €4HMHHH, ABHH

Zr=P1(x) —dalx), zo=P2(x) —Pe(x), ... , Zer1="Pp_ | (x) — P, (¥),

Zept=Pr4 1 (X} —Pe(x}, ... , Z2="0.(x) —Pe(x)

€UHMAAPHY XOCHJ KHaamus. Dy eunmnap. unsukau 3pkan Gyarania
TeTHILAH GHP KHHCAH TeHrNAMAaHUHr TapTHGu r— | ra KaMAHTUPHAHLIH
MyMKHH. Hatxa wcGor 3THAAH,

131



2. Maskyp G6anppa GHp xuucau GYAMArad TEHTAAMAHHHT XYCYCHL.

EUKMHMHI TOMUIIAA MYXHM poib YiHadguran Jazpanmmiune gaaapmcnuﬁ

BAPUANUAAQUL YCYAR DHIAH TAHHILAMNI.

MabayMKy, GHP KHECAH TEHINAMa YUYH YMYMAH €4HM YHIAT YHIHKAH
3pKAY euumnapu opxaau (5.14) dopmyaa oOuaan  Eémnap 3AM.
XK. Jlarpanx (5.14) dopmynana C; aap ypunra oi{x) dyHKuRLAIapHH
KViu6, GHp XKHHCAH GY/MAraH TeHrNAMaHHHT e4HMHHH

y= % a.(x)qlx) (5.26)

KYpHHHIIZA Wadan ycyqivHu Geprad. Bup xuncan 6Vamarad TeHrnama-
HHHF euHMHHH (5.26) KYDHHHINAA H3AAW MYMKMHJIHUTH, ABHH & (x)
dhydKkuHANapaH GUp KHAMATIH TORHIL MYMKHHAKTH (yAAak pydkuuanap-
HHHT MaBXYANHTH) KyHHAArH xucoGaalumiapaaH KypuHald.

(5.26) dyuxkuns pa yHEHr {n— |)-tapru6radya xocHa1alapH MabayM
WapTAAPHY KAHOATAAHTHPHILHN 6;{X) DYHKUHAAZPHHHT MaBXya GYaunid
yuyH eTapas 6¥aann. Xakukatan {5.26) HHHI XOCHIaCHHR XHCOOAAAMHK:

y= S ae. )+ I o) (x).

=] Foam |
Bynaa
Z g(x)q(x) =0 - (5.27)

]
AediMu3. HKKHHUN TApTHOAN XOCHAZHH XHcoOAaiMNHA:
y'= 2 a(x)g (x)+ I glxeln.
jmm | o |
Suan
Y G(x)g{x)=0 (5.272)

LD
nedmus. Ulynra yxwam, (1 — 1) -Tapruéraya XoCHAaAapHH XHeoliacak:
" V= T el (x)+ T Gi{x)e!" (x),
i) i
6yuna
T g ()" {x) =0 (5.27._1)

i=1
ae6 onamns. HasGaraarn y'™ wn xucobaaiMua:
Y= T o} (x) + X o (x)qf" " (x).
i=l1 I

IOxopuaarn (527}, ... , (5.27,_,)TeHrnaMaiapHH XOCHA KHJIHLIZA
YHIHKJH GHD KHHCAH GYaMaran AuddepeHunan TenraaManan Goinanau-
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MaIHK. 6{{X) YUYH GXHPTH MYHOCA6ATHH TONKIDIA YRIAH PofinatanaMus.
(3.1} TeHrnamara loRopHaarn xucobramnapiai y, ¥, 4, .,
0 AapHHHT HOAANAPHHH KFAMU3:

a6 0+ T diara ) Jrato] atrare

+pf(x)-[ > o {x)g"~? (x) ]+ P l(x)E X ofx)nh (x)}-l.—

i |

Yy

.

Il Ma

+7, (-x)[ 3 o (0ax) |=g)

i ]
GKH

Z o' (x)g" " (x) + 5 g (x)[@” (2} +p e " (x) 4 ...+

i= jw b

+ 0,1 () (x) +p, () @.(x) | =g (x).

AmMo OyHnan ¢ (x), i=1, 2, ..., n pyHkuusanap / aa Lly}=0 renrnama-
HHHD eYHMH Gyarann cababan, ywby

2o {x)g" " (x) =g(x) (5.27,)
i=1
myHocaBat xocua O6ynapu. Ulyuaad kuan6, (5.27), i=1, 2, .. ,
f CHCTeMara araMus. g (x) =0 aaun 6y cuctema of(x),i=1,2, ..., n napra

nucBaTal GHp XKHHCIAK 3Mac. YHHHT getepMubanTi W@y, ..., ga] 520, x €L
Iliynnur yuyH of, ... , or AapHH OHp KHAMAT/JH TOMAMH3:

ol(x)=8:{x), i=1, 2, ..., m.xel

bByuaan: _
0:(x) =§8:(x)dx+T,.

Tonuaran uosann (5.26) ra Kyamua:

y=o () ()dx+ ... +@alx)a(x)dx+ %_C?cg(x). (5.28)

]

By (5.1) TewrnamauuHr ymymuii eunmnanp, Yuaan G, =G, =...=C, =0
Gyaranga Gup KHHCAR OYAmaraH TeHrAamaHwhr ywoy

y=01() §81(x)dx+ ..+ ga(x) §0u(x)dx (5.29)

XYCYCHH €4HMHHH TOMHII MYMKHH.

lilynpail Kunn6, arap Gup KHHCIH AndepeHLHaN TEHTTAMAHUHT 12 T2
UHIHKJAH 3pKAM ednMnapn Mabwaym Oyaca, (5. 27) i=l, 2
ft cucreManu Ty3un6, yuaas 8, (x), ..., 8,(x) napuu, cyurpa (5. 29} qmpmy-
Aa épaamMuaa 6up muucnn‘ﬁ?nmaraﬂ TEHrAAaMAHHHI XYCYCHH €YHMHHH
TOnaMH3.
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Mucoanrap. L. Yuly v +ely=ax, 00, as=0 auddeperunar TEHINAMAHKHT
YMYMUH euHMH E3HJCHH.

Moc Gup KHHCAH TeHraama g + o’y =10 aspaa K¥puaran 6¥aub, yHuur $pynaamentan
cheTeMacH CO0$ wx, sinwx  QYHKUHANApAad wGOpaT Ba  AeMak, YMYMHWN  eHMH

a
g=Ccosex -+ Cosin wx 3an. Bup xHHCAH GFAmarad TeurAama yuyw y==—-x byHKLHA
(1)

XYCyCHit eunm S¥Aanu. Bynra Sesocrta XxHco6nat kKyput mwokuw myMKkuH. 5.10- Teopemara
K¥pa GepuaraH TEHTNaMAHHHET YMYMHE @UHMH:

. a
y=0C,cos wx 4 Cssin wx +-——2‘-.L
oty

I- MHconna Gepuiaran AHMQEPEHIHAN TEHETAMAHHHT YMYMHKA CHHMHHH §arapmacuy
BapHauuanaul ycyan Guaan Tonadank. Eunm y=oy(x}coswxr+oz(x)sinwx KypHHHLAE
na3jnaHagn. of{x), ob{x) aap yuyn cHcrema Gyupai &adaanm:

’ -
G, (x)cos wx+ 04 (x) sin wx==0,

—o'l {x) sin WX +o;(x)w cos w{x) =ax

o; {x} cos wx- a;, (x)_ sin wx==0,

: ; . ax -
&) {x)sin wx— g, {x) €08 k== ——
©

Bynzan
¢ ax . ¢ ax
Gy (x} = ——-‘;-sm 0 (x), oy(x)==—cos ax,
w

Hurerpannams watuxmacnaa ywly

ax a —
o {x) =—5C08 9x——_sin wx-+C,
w o

ax . a —
Gy (x) =780 wx+——cos wx+C,
w w

$yukupAnapik Tonamua. Juan 6y HopomsanapHi ¥3 Ypuura Kificak, ageagAaH Mabayu
BOpMYNAFa KesaMHua:

ax a . — ax . a =\ .
y=(—2—€05 ox—-—sin wx+; ) cos mx-}—(-Tsm @x +-—cos wx+C2) sin wx =
L1} L2 o (1)

- ax
= cos-wx + C,sin ax+ —-
®

Bynaan xycycHit eunm sHa % AaH HGOPATAHIH KYpuHHG Typuban.
0y

2. [OxopHaars MHCOAAA XyCYCHH €UHMHR TAHAAW MYMKHH 38H. AMMO XaMMa X0adapia

XaM Gy ocon G¥nasepmailnn. Ywanaa Yarapmacud BAPHAUHANAUL YCYAHHHEE aXAMHATH
afgoxuna kypunaay. Iy makcanza ywmby

. L.
g+ ltgay= cosx’ 4 =<7

Anddepenunan TeHTTaMank oralauK. Yura moc
¥+ (tgr)y' =0
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H
y’ == —tgx  ExH
4

fp KHHCAH TEHrAaMa OCOHTHHB wWuTerpannanamu. Arap  yHu

:—(lny’)z—lgx ne6 &acaxk, Gupmdun waterpan Inly’| =Inlcos x| +InE  &xn
X

¢ = C\cosx KYpHHHWAA E30AA00. INaH YMYMUT e4UMHN (OHD XUHCIH TEHIaMa Y4y¥H} TONA
wiamta: y==Csinx + Co. Bup wutenn 6¥AMaran TeHrnaManuur MYMHA EUHMEHH TONHW
yuyn eurmuu. g=0a {x)sinx+ o (x} xjpannAA wanahmna, by xanaa ¢ (x) ==sinx,
gr(x) =L LHyHHHT yayR @i(x) =08 x, p2(x} =0 SHaK 01 (X), 02{X) NP y4¥yH CHCTEMANH
[RFTTTEH

: a', {x})sin x +o2(xj -1 =0,

&) (x)cosx 4oy {x}-0= pove

. sinx
Gy (X)) = — 3 KedHO YHKanH.
cos” x

bywaan o) {x) =—p—,
0s” x

Buae 0i{x), oz{x) nap yuyn ywSy 1
cos x

0, (x) =tg x+ C|,05 (x) = — +G

npoaasapun ronasns. Ulywaah KunuG, Gepusiran TeHFNAMAHKET YMYyMHi eunmu SyHaai
(KR E:3i(:H
sin® x 1

y=o()sin x40y (x) = cosx  cosx

+Csin x+Cy== —cos x+ €;5in x4+ C;.

3. Suan 6up XKuHCAH GYAMaraH TEHTIAMaHHHT XyCyCcHH edMMMEH
TONHIKHArT Kouty ycyaAr GuAaH TaHUIDAMU3.

Uu3ukau Gup xKHuHCAH 6Vamaran auddeperunal renraama {5.1) nuur
koa@druHenTrapy pi{x) (i=1, 2, ... , n) Ba ¥Hr ToMOHH g{x) Oupop
a<Lx < b opannkna yaaykcus 6yacui. Moc GHp XKHHCAW TeHTAAMAHMHT
(¢yHAaMeHTan cHcTeMacH Mabiaym O§icHH Ae6 dapas aramu3. ¥ Xodna
Gup MHUHC/IH TeHraMaHUHr E napaMerpra Gornuk 6yaran wyHaad K{x,
£) eUHMHHH TY3HII MYMKHHKY, Y euuM ywoy

K(E E) =0, K. §) =0, .. ,KiZP(§ E) =0, Kio" (&, 8) =1(5.30)

GoINaNFHY [WApPTHH KaHoaTaanThpanu. Iy K(x, E) eunM opkasu Gup
MHHC/HM 6YAMaraH TeHrJdaMaHHHT XYCYCHH eYynMH

X

v = {K(x8)g(5)as (5.31)

a

¢opmyra épaamuaa TONWAMIH MYMKHH. ByHwn wucbor stHw yuyw
L p(x) |=g{x) skanunn kypcatuw noaum. Xaknkartan, P (x} GpyHKuus-
HaH KeTMa-KeT xocuaanap onud, (5.30) wapraan doitnananamus:

X

V) =Klx gl + (Kb e®yde= (K (e e®a,

a

K3 (x8) g (B)dt= K (x5 g(¥)dt,

Bl ™ R

V() =K (x, el +
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W () = KGTh (5 g () + (KO (e8) By db=

a

= {KU2Y () g (B) e,
W () = K550 (x, 2) g (x) + §K0 (1B (B)de=

=g(x) + {K? (x8) g (B)dE.

Tonwiran ndoaanapsn (5.1) TEHrAaMaHUHr YAM TOMOHHIA KYAMH3:

x X

g0+ (K D@ +p () §KETD (xD g (B)dE+

+otpn (Kb @ di=g 0 + {IKD (6B +

a d

+p (KIS (08 + o +p, () K(x.E) 12 (B) 48

Kasc nunparn udonsa Honra tedr, uyukn K(x,E) ¢ywxuma moc GHE
KMHCAH TEHTNAMAHHHT XYCYCHIt equMi. DyHaaH ¢ (x) DYHKUHAHUHT GHD
HUHCAH OYAMaral TeHFAAMAHKHT XycycHil eYHMH 3KaHM KeaH® YnKalu.
Papumankh, P (x) Ba yHHHI XOCHAanapH yayd yiuly

y(a) =0, vV (a) =0, i=1, 2, .., n—1

wapt Gaxapuaanu. by wWaprt Gup KAKCAN TeHTNAaMA TPUBUA €4NMH YUYH
€annagvran  waprtaad Qapk Kuamaca-ga, OGP KuHCAH Oyamaran
TeHrnamMana Y(x) =0, a<{x<Cb 6yaann. Axc xoana g(x) =0 TeHrcus-
JAHK OHAAH 3HAAMAT XOCHA GVaann.

3uan (5.31) dopmynann GowKava KYprHHIILA €3aMn3. YHRHT YYyH
ywGy

0, as{x<§,
K(xt), Ecxs<tb

pyHkunann kuputamus. Paswanku, G(E, E) =0, a<{E<b. Ynaan
tTawkapy x=E uykraga {5.30) waprtra kypa:

GY (40,8 =G4 (£—0,8 =0i=1 2, .., =2,
GUZM(E40E) +GRIV (8—08) =1

G{xk) =={ (5.32)
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Oxupru myHocabatia (5.32), (5.30) ra acocan:
GUz (E40) =1, G4 (E—0,E) =0.

Yusuin 6up wHHECAH AHddepeHEHaN TeHINaMalap yuyH KerTHpHI-
rak xoccanapra sra 6yaran G(x, £) ¢yukuus Koln macanacu yuys Fpun
ynkyuncu aernnann. {5.32) dopmynagan poiaanannd, (5.31) dopmy-
JaHH aHHK WHTerpan wawkinnaa OyHaak

pix) = SG(x £ g (E)as . (5.33)

é3miu MyMkHH. By dopumyaa Kowwu gopmyaacu pelinnann.

1
Mucoa. Yuby ¢+ (tgx)y' = prwip —%<x<% Andepenunan TeHrAAMAHHHT

xycycnil eunmu Fpan gyHkwnacH épaamuaa Tomnwackn. Mabvaymen, (2-6ananarn 2- Mucon)
MOC GHpP MHHCAH TeHrNaMaHHHE QyHIaMeHTan cuctemacH |, sin x napnau wGopat 6VAKG,
YMYMHA eunMH 3ca g = C)+ Cosine. Inan ternwmm Kix, E) ennmun

H{x L) =i (§) - 1+ pa(E}sin x

KypHHHWAA H3nadmna, 6ynza K(E E)=0, Ki(E &) =1 6¥aub, ¢((§), p=(E)napun wy
wiapraad QPoAnanaHnb TOMHID JO3IHM.

Xakukaran: KI{& E) =1 (F) + 2 (§) sinf =0,
Ki(E, By =e(E)cosE=1.

By cHcTeMand eunl, yiubyHa Tonamus:

$o (E) “—g $i{t) = —tg§

|
Wywnai kwanbd, K(x, §)=—tg§+-c—smx.

osf

uan (5.31) dopmyna G¥inua xycycnid euMMHH TONAMH3I:

_;_ _:_ _'4
x X
1 , _ L
T cost |" +sinxig g T [cosx cos£]+
a1 ¥ 4

+sin x[tgx—tg(—%—)]= V2 —cosx +sinx.

Mawk. ¥ +oly=ax, @520, as=0 6up XHHCAN G§AMaran TEHMAMANHAT XyCycHR
eyumy FpuH DYRKUHACH EpAAMHAA TONMHACHH.

4. Arap (5.1) Tenrnamaja YHr ToMoHHAATH g{x) PyHKUMA ynby

g = 3 F(x), ix) eC()

i=I
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KypHuHuga 6yaca, Lly]l= X f{x) TeHrNaMaHHHT XyCycHil eyMMMHH
iz

Tonuw yuyd s ta Llyl=fi(x}, Llygl=f2(x), ..., Llg]=/[s(x) Tenrnamanunr

Xap OGUpH YYyH aNoXWAa-aAoxWiaa Xycycud euWM TomaMu3. ¥Ynap moc

pasHwaa (x}, pa2(x), ... , Ps{x) PyHKuRHARApAAH HOOpaT GYACHH.

Y xonna GepuaraH TeHTAaMaHuHr Xycycuit eqnmumn X ¢, (x) 4eG
im

é3dl MyMKuH. Xaknkarau, papas Gyinaa Ligy])=Ff(x}, i=12, ..,s.

IHyHuHT yayH L[ 2 h(x) ]= ZLy] = Z f(x)=g(x). Hemak,
i=1 i=| i=1
é f.{x)— Onp XuHcan 6YAMAran TEHTNAMAHAHT XyCYCHH euumn.

jou]

Maur K. b Arap moc GHD KHHCAH TeHIaMAHUHT GYHAAMENTAN CHCTeMack e Ba 2%
Gvaca. YOy y” —y=e" 4 x— | TeHrAAMAHHHT XYCYCHIl BA YMYMRI CHHMAAPH TOMUICHH.

2, Arap MOC GHP JKHHC/AA TEHTMaMaHANT DyHAAMERTaN ccTeMacH 1, cos x, sin x G¥aca,
Cyinfy g -y =x -+ cos Zx TEHTAAMBNHHT XycycHid Ba yMymuil euuMmaapu TOMUACKH.

6-606

a- TAPTHBJIH YH3HKAH YITAPMAC K03¢SHULHEHTIH
AHGPEPEHILHAN TEHFTIAMAJAP

Yusuxan yarapmac koaaudedtan auddepenunan Tenrnamanap
UH3HKAK dudeperunas TeHrIaMaNapHHAT MYXHM XYCYCHA X0nH 67RO,
yaAap 3eMeHTap (yHKUHSJAApA2 OXHPUraua HHTerpannaHaiy. Maskyp
600a- un3HKIH §3rapMac KosQQPUUHEHTIH TeHramManapHH Ba YHra
KeNATHPHRAAANTAH Y3rapyBud Ko3(QHUMEHTNR WH3IHKAH TEHrAaMmanapHu
ypranamni. ABBaA KOMIIEKC AnPPepeHlUHan TeHraamasjsapra TyXra-
JaMu3. .

6.1-§. KOMNNEKC AHGSEPEHLLHAN TEHTIAMAJAP

1. Arap wn3ukan anddepeHunan TeHrJaManapia KosgduuHedtaapu
XaKHKHA GyHKURAAap OYJca, TeHIaMa xaxkukuid qusurae Suddepen-
yquaa renerana peiinnany. Koagduuuentaapn Komniieke HyHKIHANApPAAH
Héopar 6yaca, TerHUIIH TEHIVIAMa KOMAAeKC Hu3ukau ougdepenyuan
Tenzaama ne6 oputhaanan. KynuHua, KosdduuueHTnapu Yyarapmac
GyaraH YH3HKAK aH(depeHIHaN TEHTAAMANTaDHHHI KOMIJIEKS eUHMAapH-
Hy Tonnb, cYHrpa yHAAH XaKHKHil equMAapHKE a)KpaTHO OJHII KyJaipoK
6yaazn. 1y mynocabar Guaan 6ab3M TYWIYHMANAP KHPUTAMH3.

6.1-tavpud. Azap 6upop I unrepsarda p(f) sa P(f) xaxurui
apeymenTau KaKuKuil Gynkyussap Gepuszan 6§aub, wy unrepsascan
ocaunean t Hune xap Gup Kuidmaruea ywby

% () =o(f) +ip(?)
KoMnaexe con Moc Kfdusean 6faca, y xoada | unrepsarda xawxuxuil
apeymenTau Komnaekc hyrnkyus (1) bepuszan delinradu. (1) dynsyun
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1 () Pynkyurnunz xaKukul Kucmu, {1} PyRKLUR ICa Yrune HABXYM
Kucmu Oetiuaadu. .
Arap 9(f), () pyHxunaaap I nureppania ysaykcn3s G¥aca, y xonza
KomMmaexe OyHKUMA % (f) XaMm [ HHTepBAAKA Y3AYKCH3 JEHHJIALH.
Komnaeke ©yHKUHAHHHT AHPdepeHUHANNAHYBYHANTH TYIIYHUACH XaM
WyHTa ¥Xwaw KKpHTHAa M. ARRKpOFH, arap / na ¢ (¢), v (f) pyHKunanap
nnpdepeHunannanysun 6ynca, y xoaaa x(¢f) ¢ywkuna xam [ aa
duppepenguarranyeuu peninaand Ba y (8) =¢(#) +ip(f) ned xucobna-
HaaH. ByHaa GyHKUHA MWOPACHHHAT YCTURATH HYKTA ! 6YAHYa XOCHAAHH
6unanpann. Paplianki, KOMAAEKS GYHKUMALAD YUYH XaM y_l.uoy

2000 +%(8) =1 () +% (1),

20010 - 12 O)=1 (D r2(0) + 30 () a1),

AU\ OO~ 05RO
at\ w0 ) 1)

y A (£) <0

tdopmynanap Ypuuan. ByHra GeBocuta XucoGaatn Byan GHAAH MHIOHHLI
MYMKHH. YWOy n-Taptubin YH3HKAH OGHp MHHCIK Anddeperunan
TeHraMa

(1} {n—1) .
z24a z +..4a_,24+az=0 (6.1)

Gepraran O6FANG, KoxpduuweHTAapn [ uHTepBanga aHMKAAHTaH Ba
Y3JMYKCU3 pyHKUHAAap GYACHH.

6.2-tavpu.Aeap z=y({) Ppynkyusn I, I unrepeaarda anukran-
2an Ofaub, kydudazu uxkku wapr:

1° 3y €€y,

"—

L}y 1 ’ . .
2. Y 4a % ()4 ta_ 5 (6) +ax (i) =0, feh

baxcapuaca, y yoada z=y(t) ¢pynxyus I, unrepsasrda (6.1) renerama-

Hune edumy Oeduaadu.
in—1)

6.1- Teopema. fo, Zo, 20, ... , 2% AAD OOWIAGHFUY KULMATAGPHUNZ
uxruépull cucremacu bfacun. ¥ xoada 1) (6.1) renzaamanune ywby

. . tr—1j tn—1)
x{lo) =20, Y (to) =20, ... , % (L) = 2z Gowaanruu wapruu Kasoar-
Aantupaduzan 8a [ uwrepsaada anuKaanean seona z=z=y{{} euumu
smagocyd; 2) Gup xua Oownanrud  WAPTRE  KAHOATAGHTUPAOUZGH
uxTuépuli ukku (8}, () ewunm { unrepsasrda ycrma-ycr Tywadu.

By Teopemanunr ncoory 4.1- TeopeMaduHr HCOOTUAAH KeNHO YHKAAH.
XakuKatal, z=x-+iy anMalTHpuil Saxapadank. ¥ xonaa (6.1) Tenr-
JaMa yuwby HKKHTa #- TapTulau

{n) f(t R (r—1) . t-‘!—l))
x = » x' x’ LA X » y! y) ey y »
(1) {(n—1) (n—1} (62)

y =g(t‘ x’ 'r.‘ AR | x 1 y’ ‘t}? L y )
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AHpdeperunan TenrJamara axpanaadH. Yeaa f Ba g dyHKkuwsiap
. (r—1} . n—t
X Xy oy X 4 Y ..., Y Yarapysuunapra wuucbatad kodpdu-
LHEHTAAPH Y3NYKCH3 YH3UKAH QGyHKUHAAApaHp. AHukporH, (6.1} na
ar=ai+iaf, ... , an=an+iay necax, f Ba g PpyHkunsirap Synaa
A Lin=d) tn—i)

=— 2 (g x —q y ),

i

th—i)

3@ x +dy")

KYpusHwira sra Oynaan. 9-606aa kypamuskn, af, af i==1, 2, ... ,
n dbynkuuanap [/ vaTepsania y3NYKCH3 OYATaHM YUyH

of dg 8f 92 __ =1, 2, .., n GyHKuussap xam uwy

axln—4 ' aplr—o i 6ytn--l‘l ! ay(rl-l'} !

HHTepBaNZa Y3NyKcH3 6yaranupa (6.2) cucrema Terdiuau GouinaHrny
IWEAPTHH KAHOATJAHTHPAAHTAH ATOHA €4YHMIa s5ia.
Hkkunun ToMorzan, arap a/€C*, a/'€C" 6yaca, (6.2) cucremanmr,

Macanaai, GHPHH‘IH TCHIVAaMaCHHH KeTMA-KeT i MapTa nud}(bepeﬂuua.ﬂ.naﬁ
ay a1 (24

CHCTEMAHHHI HKKHHYA TeHrMaMacHian q)oﬁ.ua.naﬁcax, X, X , ..., X
{1
Ba y .Jtap YHUYH €3HATaH (n+2) Ta TeHrJamara sra 6}’J13MH3. Arap

Termimay AKoGKak HOALAK BapKak 65aca, {n+2) Ta MyRocabataaH ¥, ¢,
. () ‘ .
Y, ., 4 ((n+41}) ra) ¥ysrapyBuniapHn HMKapHml MyMKHH Oynaam.
Hatuxaza x ra nucOartan 2n)- Taptafan udskkAW Andgeperunan
TeHrnamara Kenamus. Arap a’, a”; nap ysrapmac Gyaca, y xoaza
Terniiy KKoGHaH yarapmac jetepMunantTiaal uGopar Gyaaau.

2. Ky#inaa skcnoderunasn koMiaeke dyHKUHAAapHLEF 6aban xoccana-

py GuSaH TaHUIHaAMH3. ABBAA w=ut (v UXTHEPHH KOMMJIEKC PYHKLUA
6yaranna e”=e"(cos v4isinv) neﬁ é3amu3. By dopMynanu ywby

KaTop épaamuia ucGotaaul Myuxuu. Panmanxu. & ==¢". XaKuKaraw,
¢ == ¢ (COSU—iSINU) =& "7 mme”,
SHay ywody :
03 oy __ by

e'e =g , oy =y v, a,=u,-+}iv, (6.3)
topmyaann ncbot stamns. Copaa xucobaawanap

&"e™ =" (cosy, +isinv, ) - & (cosu, +isiny,) =

=e"'+"’[(cosv,cosv2 ~ $iNY, 8inv, ) 4 (sinv,cosy, + cosv, siny,) | =
=& [cos (v, + 1,) Fisin (v, +u,) | = TR T _ ke

GynaniunHl KypcaTaaun. Yuby
%e”=le”. ha=p—4-iv (6.4)
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MyXHM GOpMyAaHH HCOOT sTalHK. ABBad A=iv 6¥acHH. ¥ xonaa:

gte""‘ = di(cosvt isinvi) = —vsinvt +iveosvi=

n‘.!‘

=iv{cosviisinve) =ive
Iuan A=p-iv 6¥acud. ¥uaa (6.3) dopMyranan goiipanancak:
d dn4ivie d i 'w___f_ i . jui !_E_ fvly
a =gt ¢ =g "t =
=petd 4@ v = (p-iv) e T =R,
Hc6or stuaran (6.3) Ba (6.4) popmysanan KeHMHFH MyJOXasanapH-
MH3Aa Te3-Te3 drofinanaHamHs.

3. Ywéy .
z==Az, h=p+iv, 2=x-iy

TeHrnaMa yuyH z=Ce* (C — uxTHépuii KOMILIEKC y3rapMac) (pyHKUHS
cunm 6ynaau. Arap 2(0) =2 aeca, C =29 Ba z=2zoe¢" Gynaan. zo=re",
r2=0 (& — XakHKhi con) G¥aranaa
z2=re"eM =retti,
Bepuaran TewrnamaHn Gysnai é3amua:

itig=(n+v) (x+iy) = (px—vy) +i(ve+py)

xX=px—vy, '

{_. =y (6.5)
Yy=vi+uy.

By cucremanHur uxtHépHH @(f), P({) eunNMu KOMILIEKC TeHraaMaHWHIr

nxTuépuii eunmu Gunian Kyfinfaruua Gornanrad 6¥axau:

(P(t) -I-a‘.tl)(f) _relt+m_ re{u+w}r+m__reu!+a{vl+al
=re*fcos (vi+a) +isin(vt+a)l.

CKH

ByuaaH:
=p(!) =re*cos (vi4a), y=yp({) =re*sin(vi+a).

lilywra yxwaw z=iz’ KoMmmnekc add(epeHUMan TeHrNaMa cOAAA
xucobawsiap épaamuaa Kyiuaard HKKH XaKHKHI

x=—2xy, y=x—y’
auepeHuHan reHrAaMara axpajaiH.

6.2-§ WH3HKJIH BHP JKHHCAH Y3TAPMAC KO3OGHUHEHTIIH

TEHTNAMAJNAP
4- 600na n- TapTHOAH AU DepeHLiHan TeHTIaMaNdapHUKT 6ab3d uyTer-
pailaHyB4YH TYPJAAPHHH KYpPraHia KynHHua %——-—-p 6earnnamnan ¢oit-

BanaHray 53HK. ByHga y — HOMa®ayM XaKMKHH GYHKIHR 3AH. JHAM
HOMABLAYM PYHKIHA CHPATHAA XaKUKNI arpyMeHTAN UXTHEDHE 2 (XaKH-
KHH €KH KOMNJeKe] dyHKUHSHH onamMu3. Macanal, XaKHKHI apryMeHTHH
{ necak, z(f) =x(l) 4+ig(f) (x{f), y(t) — xaxnkuii dyHxuusinap) ne6
é3HNHULIM MYMKHH. Arap Oupop / uHTepBanpa y(f) =0 6yaca, wy
opanHkaa z(f) =x(!) PyHKUHA XaKHKHi GYnanH.
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Yw6y 606aa z dyHkuuapas ¢ 6yitnda oNHHraH XOCHAaHH pIZ=— 4 .

dt
Ae6, AudpepeHUHANNAl ONEPATOPHHH CHMBOJAHK pasuwia — =p neb
. . &
GenrunaiMus. Xyanu wyHaai ?_F:{E?)‘p?’ ey p‘ CHMBOA-
AApHH  KUPHTCAK, WYy  CHMBOMIAp epnamuna %——pz. ?‘:’5— =
=pz, .. Lx3 sz MyHocabaTnapra sra 6ynamus. (6.1) auddepen-

" at
HHaA TEHrNaMaHHHT uvanl TomoHuMHdH L (2) ne6 Gearwaacak, yeH
KHPHTHATAH CHMBOJLNAD oOpKaaH é€3din MyMKHH (yHAa a;=const,
i=[n peiimuz):
in—1)

in)
Liz)=2+4a z +..4aqa,_ lz—f-a,,::---

=pz+alﬁlﬁlz+"'+an—ipz+anz=
=(F+ap '+ +a,_p+a,)z=L(p)z

Ulyngah kuaub, (6.1) TenrnamaHu
L{p)z=0 (6.1")

1e6 €3aMu3, 6ynaa g;=const 6yarann yuyn L (p) n-taptuban anreGpank
K¥xan.

Ky#nna anddepenunannair onepatopy p ra nucGaran L(p)
KYMXAAHHHT HKKH XOCCACH OMJaH TaHMIUaMH3. .

A) L{p) ea M(p) — dupppepenyuasrraus oneparopaapu p za
Rucbaran uxrudpud k§nxao, 2, 2, z rap Ica t nune pyrkyuarapu ﬁyzsca,
Y .yoﬁda by

Lipy(atz)=L(p)2+L{p)z,

2. (L(p)+M(p))z=L(p)z+M(p)z,

3. L{p)(M(p)z)=(L(p)M(p))z
-adnunraap jpurasu. berocnra xucobnawnapuy 6axkaprb, 6ynra HINOHHIM
MYMKHH. '

B) Azap L(p) xijnxad p ea nucbarax 6upop kijnyad 6gaca, yuby

L {p)e=L(\)e" : {6.6)
popmyaa fpunau, 6ynda A — XaKuURKUl éKy KOMNAEKC COH.

Hc6or. Bus okopuna — 5 & =Aé" popmynany HCOOT 3TTaH UK.
JHeMax, pe R.e“ Paawamm peM =p(pe") —p(le“ =

=Ze , ptet =2%e™. Ulynunr yuyn L(p)et'= e“+
+a pn l M+ +ﬂu_.|peu+a eu—lnel'-l-ml"‘ +
+a, |M“+a,,e“ MMV Far T+ Fa._ |JL-|—a,,)—L{)L)e“‘

(6.6) dopmyna HcGoOT STHIAH.

Arap X coH L(p) KynxaaHnur anausd 6yaca, (6.6) dopMyaara kypa
e* pyukumna (6.1°) Tenrnamannur edamu 6yaaznn. Ly mysocabar Guaan
L{p) x¥nxan (6.17) TeHraamanunr xapaxkrepuctux Kiinxadu deduaadu.
- 3upy (6.17) TeHrnaMaHHAT YMYMHA eUNMHHEY (KOMRACKC €YHMHHMH)
é3nra tyxranaiink. ByHga HKKY Xoa 103 Gepaan: 1. Xapakrepucruk
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KYAXaa ORAMH WAAH3Napra sra (Abar Kappadan uaZH3Aap HYK.).
[[. XapakTepucTHK KYNXaj uNIH3NapH opacHia KappajniapH xam Gop.
Xap GHD XOAHH alOXuAa KypaMH3.

1. L(p) xgnyadnune usdussapu odoud. By xonpa acocuii HaTHXa
KyfiHfary teopeMa GuiaH Gepunaii.

6.2- Teopema. Aeap L (p) KYNXaAHUHT UAAMZAAPH A, Ag, ..., Ay 000U
6gaca, y yoada (6.1) reneramanunz bapaa ewumaapu yuby

2=Cie"' + G +... + (6.7)

Popmyasa Gusan ugodaranadu, 6ynda C(, Co .. , Cu uxruépud
gazapmacarap.

Mc 6ot ABBano z =e"'t,zz =7, 2, =e™ $yHKuHAN2p — 00 <
< {<C + oo HHTepBaJAa AaHHKJIaHraH O6VsHG, yaap (6.1) Tenraama-
HHHT eyuMuayp. KonaBepca, (6.7) ¢yuxkuua xam (6.1) TeHrnaMaHuHr
euuMn 6¥naau. Xakukarad, Cy, Cy, ..., €, nap ysrapMac 6¥aradH yayH
L{x)=0,i=12, ..., n Tenrnamanapra kypa:

Lp)z=L{p) (C,€" + " +..+C,e") =
=CL(p)e" +CL(p)E" +.. +C,L(p)e=
=CL(M)E" +CL{A)EY 4.+ C,L(K,)e" =0, — o0 <t < 0.

SHau 2=2*(f) ¢pyHkuusa (6.1) TeNrnaMaHuur
L] (a—1%

2*(0) =20, 3*(0) =70, ., 2* (0)= 2 (6.8)

6OMINaNFHY WAPTHH KaHOATAaHTHpaAHTad eunmn Oyackn. Anbatra, 6y
€4HM — oo < f< <4 00 HHTEpBaJAa aHHKAAHTaH. {6.7) ¢opmynanan
KOMINEKC Y3rapMacaapHudr Gnpop KukitMaTHaa wy z=2%{f) euumuu
XOCH/ KHM2 OJHW MYMKHHAHFHHH Kypcaramus. (6.8) waptra kypa
(6.7) naH xocunanap onu6 {=0 ga ywoby

Cl +C2+ "'+Cn =ZD$
Clll +0212 +..+Ch, =éo|
(6.9)

{n—1)

CA'"+CE '+ +CN = g

TEHIVIHKNZPHH XOCHA KhWiaamu3. z*(¢) tpueHan eunm GYamarawu yuyH
(6.9) cucrema €y, Gy, ... , C, napra uuc6atan 6up KHHCAH IMaAc. Dy
CHCTEMAHHHT ZETEPMHHAHTH ywly

1 |

I N (
o =, =N} o A, —h_ )Ry —
Aoy ... X ! -

A S L L
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Banaepmoua neTepMHHaHTHAAH HGopaT 6§A46, y HOnAaH dapKAaK, WYHTA
kypa (6.9) aan C,, Cs, ..., C, napuu tona onamna.Cf, C3, ... , C; nap
{6.9) cucreManunr euumu 6yacuH. ¥ xoana

n
(= 2 Ce
{am |
6ynanu. Onunran 2==2%(£) eunm uxTuépuii 6¥aranu yuyn (6.7) popMyaa
YMYMHA eunM dopmynacH 3KaHH KeJHO YMKAAN.

Arap (6.1) Tenrnamannur ay, @s, ... , @, KO3GPHUMEHTAAPH XaKuKuil
6yaca, wy TeHrmaMauuir Gapua KOMIUIEKC CUMMAAPH HYMAAH XaKHKKHH
€YHMAAPHAH aXPaTHG OMHLL MACAAACHHH KYSMH3.

{6.1) anppepenunan rewrnaMmannur L(p) =0 Huvr wiansaapura,

ABHA Ay, A2, ..., Ag, Ap5e Ay, R95f Napra Moc Kearaw eqnmaapunn
z =", =% .., 2= (6.10)

nednnk. Bushin (6.7) dopmyna XaKkukui eunmaapun Gepuim yuyH
KOMAJEKC  Y3TapMacAapHBHr Kalya KHMAAHTaH KHAMATAapH KH3HKTH
pPanH. _ _ _

dapaz aralinuk: =2y ey 2o =Ly =2, =2k -+, .. n

Bowkaua  aditranaa,  {6.10) dyukuusaapaan 2R, kg—;— TacH

KywiMa koMmnieke ¢yHkuua Gyvaub, koaran (n—2k} TacH XakHKHit
QYHKUHANADAHP.

6.1-nemma. Aeap (6.7) chopmyrada Kjuma KoMniexc e4umaap
ordudazu Ko3(puuyuenTLAp XKam Kjuma xomnaexc Ofaub, yaxkukud
equmaap ordudacu Kosdunuenraap xakusuii 6jaca, y xoa0a recuAU
popmysa yakukud edumuy anuxaaddu. '

HcboT. Bupop Zos_,==2ys (1S &) myHocabaTHu onaaiauk.

Y xonna 2= st 6ynann. Arap i, =pys+ivys decak:
2yg == €5 (COSVe L HisinVygl),  Zpg_ ) =€ (COSVyt —isinV,5 i)
Man Cps ==Chs +iCys, Cos_, ==Cps —iCys 6yaca,
Cps_ € "+ Cys€™' = (Cys ~iCys ) 87 (cOSVyst — Isinvyg ) +
4 (Chg +iCa ) €% (cosvyst isinvygt) =
=&} c08Vyst ~ Cpssinvyst 4-i (Cos8invygt + Cyscosvygt) +
+ € 5c08v,5t — Cpssinvygt — i { CpsSitvygt +- Cpsc08vyst) | =
=" (20, scosvyf — 205 Sinvyst) 6§aaan. Oxupr# ndoaa XakHKH
dyHxuuaaup. bynnan ywoby

R : R :
3 (G €75 4G ) = B & (2 5c08vy5t — 2C;8invyst) (6.11)
© 5=t o 5=1



MYHOCAGATHHHT YPHHAH 3KaAHH BA YHHHT VHCG TOMOHHAArH (OYHKUMA
XAKUKHH 3KaHH Kenn® 4nKamK. Aag4 1, ..., ha A2P XAKHKHH OYATEHH yuyH
XaKAKHR Copyy, ..., Cq ROMPPHUKEHTAAP opxa.nn TY3WJAraH

C "2&+I"+ +C€

HHFHHAM XaM XaKHKHi Gj';.nann‘
illysaad kuan6, yméy

& n
has_ yf Agot 2ot
2= 3 (Cys_ 17"+ Cpe® )+ I Cee® (6.12)
i3 fe=did- |
QyHKIHA XaKHKHRAup. JleMma ucOOT STHALH.
Xaknkhit Cy, Copy oo, Copy €y, Chgy o, € KO3 GHUMEHTIAD

uxTuéprit G¥aranu yuyn (6.11) mynocabaraan doiaaranat, (6.12}) dop-
MYJNaHH KyHHRaru

L &
2= 3, ' (Ceosyt-+Csinuty+ X Ce (6.13)
jam | r=Tk4+ 1
KYpHHHWAG E3HI MYMKHR. YHAA n Ta WXTHEPHA XAKHKMA
C;, C;}, PR C;, Ct;, C’Q, PP e:, C?k—‘-]’ T C”
yarapMacnap KaTHauiraH.
by (6.13) d¢opmynrara (6.1') rvenrtamanunr KosdduureHTAAPH

XaKHKuA 6ynrakaa yHuHT yHIaMeHTan CHCTeMacHHH TONMHW iyaH Gunan
XaM Kejinln Mymkun. Teklunpuil KHiEMK 3MacKH, yuby

! I . el

& cosuyt, € cosut, ..., €% cosuy,d,
I ., 4 . i .

"sinu,t, & singyt, .., €™sing,,t, (6.14)
B ! of !

e s S| . elm+z’ —, el‘.

PYHKLHANAD — 00 < f < 4 oo HHTEpBaaAa (6.17) TeHrnAamMaHHHT YH3HK-
JH 3pKAH euHmnaphias u6opat. lemax, yaap (6.1} TenrnamaHuur
byHaaMeHTaA €HCTeMacHHH Tawkua 3Tagu. Hydunr yuys ymymui
eynmunr (6.13) kypunwwaa &3ca Gynann,

Papiiatici, xapakTepHCTHK TeRTAAMAHKHHT Hapua HALH3NaPH XAKHKH i

oauit 6VAranaa yMyMui eunm z= 3 C,-el"’ {C: — XaKHKu#, h; — XaKu-
=l

Kuil) KypuHHWAa 3unany.

N .

B.1-scaaTtwa. (6.13) popuysadazu Gupuniu Guranduny Y, ple""‘cost vito ).
i=1

pi =0 kabu éauw xan wyssun, Yuda o; (i=1, 2, ..., k)aap axruépad fozapmac. Bawau

yoarapda wy kfpunnit Kgacipox Gjiadu. i
Mucoanap. 1. Yoy z—z=0 TerNAMAHHHT YMYMHH edHMH TONWACHH. ABBaf

YMYyMHil KOMIAGKC eqHMHH TORaikaHK. XapakTepHcTuk TeHrnama pf—| =0 k§puuuwza

69An6, wnananaph py=—1, pp=1 G¥aann. .
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Gepuaral TEHrAaMaHUKAT HXTHEPHA KOMIIEKC eYHMI Z = Ce ' dde' = (C\+iCo)e™ '+
+ (d\ Fids)e (€, Cp dy, ds — HXTHEPHN XaKMKKH) K¥PUHIULLA GINAAAH, XAKHKURE edHM
302 XAPAKTEPHCTHK TEHCAZMAHHHT MALNIAAPK p=— |, py=1 Xakukuil G¥arasu yayH
z=Ce ' 4 die (C), d) — xakukuil) kypuumona 6§aany.
{4
2. Yuwby 2z -—2z=0 audrdepeHusan TeHrraMauiir yMYMUR XaKHKHH e4HMH TONHICHH.

By TeHrRaManWur XapakTepHCTHK Teurnamacd p'— [=0 GYnuG, YHRHT WAAWIAZDH

Pre== = Paa= £ 1. ¥Yuymnii HOMAACKE eduM
z=Ce'+ Coe™" 4+ Cae ™"+ Coe" (€1, Ca, €, Cy — xoMANEKC)

KypHHMWra 5ra. ¥YMyMHi xaknkii eunm 3ca (6.13) gopmynara kypa
2=CPcos ¢+ C%sin £ Cle ' 4+ L (CF, C3, €3, C7 — XaKuknit)

afu ésumanu. 1-scnarMara acocad, YHY fiHA
® z==peos{f+a) +C°ae“‘§|—cﬁe' (p>>0, a, C}, €% — xakukuit}
KYpHRHLIZA E3HIU MYMEHH.

2. L(p) xynxaguuur Ganin UARH3AAPH Kappaau. XapaKTepHCTUK
kynxan L(p)=p"+ap”~'+..4as_1p+a, Typau wagmsaapra sra
6yaran xonaa L(p)z=0 TeHrAaMaHHHT /2 TA YHIUKAH 3PKAH eHUMAAPHHH
KYpcaTHL! MyMKuK 6Yaran aan. Arap L (p) kynxagnusr 6ab3n HAH3AapH
Kappanaun 6¥aca, TYpAH HARW3NAP conu m<In Oynanu. Llywe- yuyn e
KYPHHHIWIAA M Ta eMHM E3HACA, KOAraH 7 — M TA eYHMHHHT »YVPHHHINAHH
udnaw ao3um Gyananu. Kyituaarn reopema 6y Macanany equé Gepany.

6.3- reopema. busea n-raprubau wusurau 6up Xuncau §azapmac
xosgpuyuentau (6.1°) renecrama 6epurzan 6§aub, Te2uwman xapaKTepuc-
rux L(p) xiinxad rypau Ay, Ae, ..., Am ua0u3AGP2a 32a 6§acun. Bynda A;
wadus Ry — xappaau (j=1.2, ..., m) 6facun decak, R+ ko + ...+ kn=n
bijradu.

Yuwiby
zl=e”", z2=te"", e s zkl=tk'_' e"’f,
 hat gkt et
Zp 4y =€", zﬁIH_te s aen s z,,l+k2--tn"’ e, (6.15)
R ka— b bt
Z§I+m+lm+|=€ ey zﬂ=t e
Pynkyusrap ~— oo <i< 4 o0 uurepsaida anuxaawzar G6iaub,
(6.1") renenamanune ewunu 6gaadu. Ulynza jxwawm
z2=Cz2i+ Cozg+ ...+ Cuz, (6.16)
pymnkyua uxruépud xomnsexc Cy, Co .. , C, §aecapmacrap yuyn

(6.1') rencaamanune ymymud xomnrexc equmu Ggrady.
Teopemanu HcOOT STHI YUYH ABBAA HKKHTA NeMMaHH KeITHDAMH3,
6.2-nemma. Acap L(p) — uxruépud n-raprubau kijnxad, A -—
uxTuépull Komnaexc con, f(f) — erapau mapra Jugepenyuarranyein
uxtuéputl dynkyun bfaca, y xorda ywby

L) @) = Lip+i©O - (617
Ppoprysa Gpunau. ¥ curxcuus’popAydacn, geitadu.

i McGor. by’ dopmynann L(p)==p Gyaranna ocoHruna uukapuur

' MYMKHH. XaKHKaraH, . .
p(e™f(6)) =heMf (1) +e* f(£) =M (M (1) +pf (1)) =M (p+ R} (H).
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Arap L{p)=ap+b, a==0 6aca xam wynaail v TyTamus:

(ap+b) (¥f(1)) ﬁﬁp(e“f({)) + beVf(t) =ae* (p+ 1) f () +
+boeMf(t) =e"lalp+2) + b1 (?).

Wyunait kuaub, (6.17) popmyna L (p) kynxaa raptubu n==1 6yaran-
A3 uchOT THAAM. n-TAPTHGAH Kynxag ;qyu {6.17) HH ucBOT ITHII YuyH
MaTeMATHK MHAYKUHAHW KYnnanMu3. Ywa cgopmyna (n—|)-tapTnbau
(n222) Kynxan yuyH ypHHAH 6YACUH, Aefank. ¥ xonna n-raptaban L (p)
kynxaa yuyH {6.17} dopmyaann wncbor stamus. L{p) kynxaiuu
L{p) =L {p)L2(p) kypuHuAa €3amu3. Bynaa L((p} kynxaz GupHHuH
Tapruban, Ly (p) sca {n— |)-raptuban kynxaa. Papas Byhuua Li(p) pa
La(p) x¥nxannap yuyn d¢opmyra TyFpu. ldy cabalamn Ky#u.iarura
3TaMH3:

L(p) (e¥F(1)y = L1 (p) La(p) ("f(#)) =L (p) (" La(p+M1)f (1)) =
=Li(p) (¥F(t}), F(ty=L{p+2) (1)
8KH
L{p) (2"[{)) =Li{p} (" F(t)) =&"Li(p+M F({) =
=MLy (p+ M) Le(p+ M () =e“Lip+1)f()). -

(6.17) dopuyna ucbor GYraH.

6.3-aemma. Aeap L(p) xinyao p cumsorca nucbaraw wrruépudi
Kijnxad, o, () sca yuby o, (1) =L (p)t'e*’ (h — xomnaeke cor) Ppopuysa
SUAGH QRUKAGHRAN XOKUKUL apeysenT | wune dynryuacy 6iaub, b con
Lip) xignxadnune k kapparu usadusu Oface, y xoade woo(f) =0,

a1 {f) =0, ... , wr_i({) =0 adnunracp jpunasu; akcunua, azap wolf),
(), ... , oa_1(}) QPynxyunsap { Hunz { =1y RuisaTude noaea Tene, TONL
o)o(fo)==0.)|(fo)=...=wg_}(fg)=0 (6]8)

6gaca, y xoada i con L(p) Kijnxadnume s{s=R) xappasu uadi3u
6iaadu. _
Hc6Gort. 6.2-nemmara xypa f{t) =1 6{tranna

o {t) =L(p)te’=e"Lp4+1)1" _ (6.19)
JAeMMaHHHT GHPHHYH KHCMMHH HCOOT 3Tamu3. A copu L(p) kynxaanuur
2 xappann wnauzd OVicun., Yuaa L(p) ne L(p)=M(p)(p—
—A)*(M(p) — taptebu (n—k) GYAran Kynxaa). KYpHHHIUMAA E3HI
MYMKHH. Arap p H4 p+ A ra anMawTHpcax,

L(p+1) =M(p+1)p* (6.20)

dopMmyaara kenamus. L(p+A) ydyw Tonmaran 6y ngopaun (6.i19) ra
KYAMH3: '
o (1) =e*M{p+ 1) (p*), r=0,1, ..., k—1.

Ammo p*t" =0, uynky r << k. Llynunr yayn o, (§) =0, r=0,1, ..., k—1.

JHAH AEMMAHHHT HKKHHUYH KHCMUHH WCGOT 3Taiauk. (6.18) conan
TeHTndknap ypawnu 6yacud. Paswauxu, L{p4+A)=(p+A)"+a(p+
-|:2L)"" +...+ar—1(p+A) +a,.. Kapcaapuu ount uakn®, xocua 6yiaran
KYnXagHu ,

L(p+3) =bo+bip+ .. +ba1p"™' +p", ba=1 (6.21)
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Kypnuvimaa ézamu3. 3nau p="0 OyacuH. ¥ xoana i =1 aa (6.19) aan
wolfe) =€ Lip+1r)-1, f(t) =I
ekt L(p+1).-l=bo 6ynraun yuyu ((6.21} ra kypa)

g (fo) = e““bu.

Ammo (6.18) ra xypa wo(fe) =0. [emak, bo=0. Llywra yxwatw,
boz=b==...=b,_1=0, r<Chk—1 6yacun geinnk. ¥ xonaa (6.19) sa.
{6.21) napra x¥pa:

w,{ty} =e"r1p,
Bynaan (6.i8) ra acocan b,=0 kean6 unkaau. lilysaai xkuan6,

bo=b|=.,.;-=bk*1=0 Ba L{p+24) wynxan ywby L{p+i)=
=bp*+b,41p"" +--;+EnP"=(bk brrip+.. +
+bap" " )p =M (p)

KYPHHHINra 3ra, JUAH p HH p—) 1A AAMATHPAMU3Z:
L(p)=Mi(p—1) (p—M)~.

By udonanan p==~ cou L (p) x¥nxanuaur kappacd & aan Kam 6yamaran

WILH3H 3KaHu Keanb wuKkagn. Kain kuaamusk, M, (p—A) kynxaa yuym

h ana uARK3 Gyauwm 3XTUMoan Gop. By, macaaan, b,=0 6yaranna co-

Aup 6ynann. JleMMaHHHr AKKHRYHM KHCMU XaMm HcGoT sTuanu. demak,

AeMMa Tyaa ucboTaanau. . :

Juan 6.3-reopematur wcborura yramus. 6.3-AeMMaHHHr GHPHHUH
Kucmura acocan (6.15) dyurumanrap L{p)z=0 veHrnamMaduHT euumu
6yaann. (6.16) dpopmyaa yMyMul KOMILIEKC eUNM 3KaHAKK UCOOT ITAMA3.
z=2z*({) dyHkuua (6.1’) renrmamamnupr z* (&) =20.2% (L) =2, ... ,
(r=1) (81

2¥ (L) = 2z OGowaaHFHY WAPTHA KAHOATAAHTHPYBUH €UHMH GYJICHN.
By euuM — oo <{t<C + o0 #HTepBanaa aHukaadran. C,, Cs, ..., C,
KOMMJIeKC ¥3rapmacaapHid TOMHIU YYYH ywiGy

(s} 5] isi (s)
Ciz () +Czlh) +.. +C,2, (k) =2,
s=0,1, .., n—1 {(6.22)

cHcreMara aramu3. By cucremagan €y, ..., €, NapHHHT AroHa KHAMarTIa-
PHHH TOMHW YYYH YHHHF DeTepMHHaHTH

2 (6) (b)) . 2,(k)
2 () 2(%) .. 2,(%)

(g—14 tr—1) fn—11

2i(4) L) - zih)

HONAGH papkan 6yauin erapan. ®apas sraiank, d =0 6Y/ICHH, AbHH WY
NeTePMHHAHTHHHT, MacajiaH, Ayanapu u#suKkaH Oorauk. ¥ xosna Gy

~
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JNCTEPMWHAHTHY LIYHAAR Y3rapTHpHE MYMKHHKH, HATHXala XOCH
6yaran LETePMURAHTHHHT Y ékn 6y YT 3neMeHTRAPH HONTA TEHT 6¥aanH.

n—1
XakuKaTaH, wynaai 1==bg, by, ... , by, X /=0 yarapmacaaphu
i=1
onamuski, 1-ayn snementyiapunu b, ra, 2-iyn sneMentnapuuu b,_» ra,
., OXMpTH A¥A 3nemeHTNapuHH bo(bp==1) ra kymaiTupnd Kywcak,
HATHAKAAE XOCHA OYAraH JeTepMHHAHTHHHI, MacadiaHl, l-itya snemeHt-
Aapu Hodra tedr G¥naan. |-iya j-yeTyH 3NeMEeHTHHH €3allnuk:

r—1) {r—2} N »
z (Y45 Z (H)+.. +bn—2zj () 4 b,_,12(4) =0.
By COHAH TEHTJIHKHH AHa
M(p)zf-l,_,0=0, =12, ..., n {6.23)

pe6 éaca 6ynaan. Yuma M(p)=p" ' bip" 4. Fba2p+ba_i.
6.3-nemmara kypa (6.23) nau j=12, ..., &k O¥aranaa A, con M(p)
KYNXaAHMHT Kamuda k( Kappaan, j=”+1, k42, ..., & 4k, 6¥aranna
Ay coin M(p) HHHT KaMHAA Ry KappaAu HIAH3Y, WYHra YXWAaW Mya0Xxasa
Ounan |, Am cobb j=Rki+hot...Fhn 1+, ..., it ket Fha_ 1+
+ kp=n 6yaranaa M (p) K¥nxaiHHHI KAMHIA R, KApPaJH HALH3H JKAHR
kean6é uukaan. Bymmaw M(p} x¥nxaa Ttaptubu n—1 OynHwHra
KapaMacdaH KaMuila A Ta HAau3H Gop geraH xyaocara kenamns. By

3WpAHAT d=0 peran ?apaanan YHKJIH. ﬂemax {6.22) cucreMaHuHr
eunmunu CY, C3, Ch necax,

()= £ Qz()
f=1

623cnarma. (6.1') remzaamananz gmymutt xomnsexe ewusu (6.18) gopmyaa
Guaon €3unca xaM gy amaada kyaad Kipundmon, fohu

2=} (0" + RO+l (0 6.24)
waKa0n ésuw myssun. Bynda [; (1) — raprutu k; — I dan wrope 6jasacan xijnyad 6gaub,
yrune KoadpPuyuentrapu xap Gup edusm yayx THAG arussanadn.

Arap L{p)z="0 renrnamanuHr koadpuuueHTnapH yaxuxuil jszapmac
Gysca, KYpPHAA&TraH Xxoaja Xam TeHTJaMaHHHT KOMILIeKC euHMJIapH
WUNAH XYAKHKWE edumaapiuy axXpaTHG ondW MacasacHHH KyfAuw
MYMKHH. Byrda 6.1-semmaeq fruiau reMMany Kearupuuwt 6a ucéoraaul

MUYMKUR. Kyuunaru Myhoxasanap (pHKpHMHSHH TacAHKJ/JAaHAH.
Papas araiinuk,

|_':—"'12’.x§=11a e Eq.s—|=a'zs,
A‘«'.’.‘»'+I=1‘J!s+h AR Xm=A’m

Kypuiu KuiiHe smacku, ywby £e2-" pa £, §=0,1, .. , kyj_i—I

(i=12, ..., 5} DyarusaIap y3apo KyiuMa KOMAJEKC eUHMIAPHHN TALIKHA
sraad. Arap 6.1-1eMmafa aliTHATAHRAEK, WY KYLIMA KOMILEKS eunMaap

149



ONIMIArH KospPHUHEHTRAP XaM KYWMa KoMMAeke col 6Yaca, y xcmna1
n

2= 3 CZ <opmyna xakukuii eynmin  Gepaan. XaKHKaTaH,E

i=I i
Agit =pai—1+ivaimt, Caimy=Ch1+iCli-1, Cyi1=Cy=Clh1—
—iC% ) 6Yaca, copga xHcofGaawaap

Coit®e™ " 4 Cy_ (1% " =
=181 (204 . rc0svy _ £ —2CY _ 5invy _ 1)

3KaHHHKR Kypcatain. By oxuprd ndona xaxukuit dynxkuus. lemak,
{6.1") Tenrnama yuyH KVpunaértrad xonaia ywoéy

s Py _ ~

T Z (G PTG By =

j=1 &=0
s kyog . :
f=1 &=0D :

bopMysa YPHHAH. IHIH YMYMHA XaKHKHA €YHMHY €3HIU MYMKHH:
* ¥ *2f‘—|
2= 3% 3 (20, cosvy,_ f—2C;_ sinvy,_ ) +

jml &m0
+l,, D Fhy O L (D€} (6.26)
Syuaad fk, byHKURA TapTHbu k,— 1, ¢§=2s, ..., m pal ©Kopy GyAMaraH

Xakuksit KoappHuuenTan K¥nxaa.
By dopmynann aHa ywby

5 k?j-l

z=2% Z ﬁé‘ﬁ_‘tp?f—icos(v%-it+a2i-l)+
j=t b=20
+ I (e, gy >0 (6.27)
f=2541

KYPHHBIUAE XaM €3HI MYMKHH.

(6.26) dbopmysiana n Ta XaKHKHE y3rapMmac KaTHaUIrad, YyHKH YHAarud
OUpHHUH AuFuHIuRa 2k 4 2ka4 ...+ 2ko., Ta, YpTa KaBe wunaa 3ca
Rosq1 4 Rosyo4 ...+ kn TAa uxruépuii ¥arapmac 6yanb, ky--kef...+
+km=n Ba k:=k2, Bs=ky .. . kzs_.|=k25 Gj’mrauu YUYH
2k| +2k3+ +2kzg_ 1 +kzs+[ +k25+2+ —I-k,,,=n 65’ma11n.

Muconaap. L Yuby

Z42742=0
TEHMAAMAHHHT yMymHﬁ KOMANEKS BA XAKHKHI EUUMIIAPA TODHACHYH.
XapakrepHcTHK TeHrAaMa
Lipy=p*+20"+p=0

K¥puhtwra  3ra, YHaar Ai=0, lpa=—1, AeMaK, YMYMHR KOMANEKC euHM:
z=C+ (Co4Catye™?, Ci, Cp, €3 — KoMmeKe cOHAAP, dYyHKM A== — 1 HKKH Kappaan
HALA3 BA CYHMAAP CHCTEMACH:

=1, Zs=fe~
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YM}:m{ﬁ XAKHKHA €9MM xam wyHFa ¥xmaw 2=Ci4- (Ci4+Cihe™' (G5, € Ci—
KitKHKHA COHARD) KYpHHHWAZ €2RA3EH. '
2, Ywoy

(5) 3
z2 422 4+z2=0

TCHIIAMBHHHT YMYMHA KOMNNEKC B3 XAKHKHHA eUHMAZPH TOMHJICKH.
Moc xapakrepueruk renraama

Lip)=p*+ 2" $p=0

056, Lipy=p(p®+1)? nan yrunr wagnanapu pr==0, pr=i, py= —i. By#aa py==i Ba
P3==-—i HALMINAP HKKH Kappaxi. JHZH YMYMHil KOMDIEKC euuMHU E3ami3:

2=Ci+ (Co-+Cat) & - (CiFCotle".
Yuymult xakukpii evnm 3ca (6.26) , (6.27) popmyaara acocan
2=y (Ch+ Citycost 4 (Ci+ Cif) sin!

Z==Ci4proos(i+ai) +ipcos(i+az), p>0, ps =0
K¥PHHHWAS é3unany.

6.3- §. YU3HKJAH BHP XHHCJAH BYIMATAH ¥3FAPMAC KO¢¢HHUHUEHTJIH

TEHFJTAMANAP
Ywby
a7 +ota,_itaz=F() (6.28)
AnddepeHiHan TesrnaMana 4, dg, -.. , de Y3rapmac KosdpuuHeHTA2p

6ynu6, F(I) GyHkuna [ HHTepBanla AHHKIAHTaH Y3NYKCH3 (PyHKUHSA
6yncan. ¥ xonga, GuaaMusku, GepHATran TEHrAaMaHHHT HXTHEPUA eUHMH
MaBXKYAJMTHHEHI MaKCHMaad HHTepBaan wy [ wHTepBanzak wubopar
6ynaan. By 6up wuhcan GYAMaraH TEHTJIAMAHUHT YMYMHH €4HMHHM
TOMHWI ycyAnapH Guwsra mavdym. Arap (6.28) rtenrnamanunr Gnpop
XYCYCHH eunMHHH Guncak, WY TEHTAaMaHHHT YMyMHH eyuMHH4 &é3a
onamu3. XakMKaTan, TETHIIH OHP KHHCAH TEHINaMaHHHT YMYMHH
e4UMHHH JOHM TOMA OMAMH3, YYHKH YHUHT Ko3bHUHEHTAAPH Y3rapMac
Ba L (p) =0 TeHrnaMmanuHr WAAK3/TaPHAK ToNa oaMu3. JHAK 5.10-Teope-
MaHy Kyagam kodaaun. Maskyp naparpadua (6.28) TenrnamaHuHr YHr
TOMOHH, ALKH F(!) QyHKUKS Maxcyc KYpuHHWAa 6yarauna XxycycHi
eqHMHN u3Aat GuaaN  WyFyAaanamu3. AHukporu, F(f} ¢yuxkuus
keazuxgnxad (KBasunoJuHOM) OVJran XONHH KypaMA3.

Arap A1, Az, ... , Am KoMnaekc coHaap, fi(f), f2(f), ... , fnl(f)
dyukuuanap ! ra wucarad Kynxazsnap 6yaca, y xoaga ywby
Fity =f{(He" +h(HEY +... +fa (™ (6.29)

byHRUMA keasuxdnyad aeknnap 3an (117-6etra K.).
Suaun F(f) ksazukynxaa Gyaranga

Lip)z=F({) ' {6.28")
TEHIJIAMAHHHT XYCYCHH euHMHHU 2¥(f) necak, Gy eunM ywoy
Lp)z=fi(t)e", =1, 2, ., m (6.30)
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TEHrIAMaJlapHMHE MOC XYCYCHH ewnmaapu zi(f), z2(f), .. , z,,.(l.
m

AnFuBRHCHAAH HOOpaT, AbhE 2 (1) = Z 2z (1). lLlyruar yuyn mynoxas:
li'=l|

napun F(t) =f(t)e" 6§aras xonna onu6 GopuiL eTapii. ACOC#H  HATHA

Kyitnaaru teopema Ounan Gepunan.

6.4-teopema. Yuwiby _
L{p)z=f(t)e™ (6. 3i)|
bup ocuncau GHamazan Teneaamany ggpatirux, ynda f(1} kignxad { rai
HucBataH r-raprubau kjnxad,  — xomnaexc con. Azap L)L) =0 b6§aca,
k=0 sa L(A) =0 6ijaca, l conu k kapparu usadus Gjacun. ¥ yoada
(6.31) rernzaamanune

z=trg{f)et (6.32)

Kijpuruwoda xycycut ewumu maswyd, ynda g{i) kgnxad r-raprubau

HoMmavays Kosuuyuentau xinxad. by g(f) Kfnxyaduunez rko3apdu-

LUEHTAQU HOMADAYM KOIDDHUUYUOHTAQD YOyAl DUAGH TORUMLLL MYMKUN.
Hcb6or. f(f) Ba g(f) xynxagaapuu

f(fy =aot’ (1), {6.33)
Fihy=at"'+..4ait+a,
g(f) =bot’ 4+ (1),

g ="+ +b_t+b, (6.34)
Kypunniraa €samm3. duan A coH L({A) =0 TeHrnamanuur £ xappaau

unauzu Gyarawu yuyd L{p) xynxanuau '
L(py=M(p) (p—1)* (6.35)
KaGu éann Mmymkutd. Papaaca kypa M{A) 0. Axc xonga, A conn £ aaf
KYAPOK kKappadn 6yaap san. Arap (6.32) pynkuun (6.31) rearnaMaunur
eunmu  6yaca, L(p) (eMttg(t)y=e"L{p+N) & g(l)="f(t) wapr

Gaxapwiyik No3uM. By wapThHu fika

Lip+M2)t'g () ={1) o (6.36)

KypuHAWAa €30 Mymkud. 3uau M(p) 2a p KU p+ A ra aAMaTHPCaK,
M(p4-2) kynxaara sra 6¥aamus. Paswankn, M(p+2A) [pmo=M (L) 5=
0. yuunr yuyn M(p-+24) Hu

M{p+2)=M() +-M*(p)p (6.37)
Ae6 ézamus. (6.35) na p vy p-4A ra anmawTapcak,
L{p+2) =M(p+2) p* =M@Q) p"M*(p) p* ' (6.38)

myHocaGarra Kemamua. (6.33), (6.34), (6.38) napaau ¢oitnanatud,
{6.36) wapTtHH Kylihaaraua ésamu3. AsBan (6.36) HHHM yan TOMOHUHH
yaraprupamu3:
Lip+M¢ g(t)'“L(p+l)f*(bot’+g*(f))—*
-L{p+}~)tbor't£,t£p+h)t o* (1) =
=6 M (1) "+ M* (p) p* e+up+&)t*g*(t)—
=boM (p) p*t* +boM*(p)p*+'t*+’+L(p+x)t*g*m
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IMyHpai kuanb, (6.36} wapr Gynaah é3amnarn:

boM (M) pfH - baM* (p)p* '+ L(p+ 0y fig* (1) =
=aot" +f*({) (6.39)

Vur TomoHma I HUHr  Ro3boHUMEHTH ao. Yan  ToMoHaa
P = (k4 r) (k+r—1)... (r4 1)t 6yirann yayn teruwnn kosbdu-
tnenT boM (A (R +r) (k+r—1}...(r+ 1) 6¥nann. By kosdgpuumenraap-
HH TenrnawTHpuG boM (M) (k7)Y (R+r—}...(r4 1) =a0 uM, yHAaH
M{L) =0 6yarann yuyH by HH GHP KHUAMATAH TONAMHK3, ADLHH:

— L) »
by= (e+r){etr—1) .. (r+ DM(A) {6.40)

Arap by wy (6.40) ¢opmyna Gunan ronunau gecax, (6.39) myHocabar
yw6y

beM* (p) p* ' H - L(p+A)rg* (1) =[*(1)

L(p+2) g% (1) =f*(£) ~boM* (p) p*¥ 1+ (6.41)

KYpHHHLIHH onaiH. By TeHrAHKHHHP ¥Hr ToMmoHuaa (r-~1)-tapTuban
MabAyM KYAXad, ualdl TOMOHHAA 3ca (r—1}-TapTaOan HoMaBIyM Kinxaa
typuban. Uly (6.41) myHocabatra sina aeeadiru (6.36) mywocadar yuyd
6aXKapwiaras amMaanapHi Kyanacak, £ ' HHHT oapumarn Kos(dwu-
UHEHTAAPHH TeHrAad b, uu Gup Kdiimaran ronamu3. Lyura yxwauw, b,
< B, AapHH XaM Oup KUAMATAW TOTMHW MYMKHH. By mynoxasanap
{6.31) Teurnamanunr (6.32) KYpHHHILAA eUHMH GOPJIHTHHEK HCOOTAARAH.

Muconaap. 1. Yuby Z42z=20— | TeKrnaManuur xycycuii e4HMH TOMHACHA,

TeurnaMaMuer YHF TOMOHH WKKHHYH TapTHOAW k¥nxaa Gyaus, vy Keasmkynxaluuwr
xyeychil Kypunnimaup. Bynaa f{f)=2/5—|, A=0. Moc GHp HUHCAH TeHTAAMAHUHI
xapaKTepHeTHE Tenraamach L(p) = p® 4 | =0. Y6y A 3= i wnananapra sra. 6,4-Teope-
mara kypa k=0, A=0, r=2 pa xycycuii eusm

z==bot*+bif + b2

KYPHHHILAS H3AaHHWLK A03uM. (6.36) wapr kKyilularnua Eannaan:

[(pH2)EF 1) (Bot2+ bl o) =202 — |

P L) (holf 4 bt be) =241~ |

260+ bot® + bil 4+ br=202— 1.

Byunan 269+ by==—1, 6;=0, by=2 reand uuraon. Wynpak wuaus, 6,=2, &,=0,
by=—05 Ba xycycHi ewum z=2f'—5 QyrkuWANAH WEOPAT. DepuAran TeHTmAMaHHAT
YMYMHA XAKHKHH edHMH

z2=_Cicos {4+ Cosin 42125

KYpHEHLIA B3HAALH.

2, Yuby z—z=2¢"' TEHTAAMARANT XYCYCHH €YHMH TONHACHM.

By Tenraamana F(t)=2¢' 63au6, f(f) =2, L=1. Moc Gup KHHCAH TEHrAAMaHHHC
xapakvepucTHK Tenraamach L{p] = p?— =0 6{nu6, o= + [. 6.4-Teopemara kypa k=1,
r=0, A=1. lllyanHr yuyn XycycHii eunm

z==bote’, gil}==by
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K¥phudLing wananank. By Xonna (6.36) wapr kydwaarwua ésutanm:
flo+ 1Y~ 1]bot =2 &kn bo(p*+2p) 1 =2 éxn 2by=2.

Bynaan bo=1. Hemak, z=1¢'. [liynnur yayn Gepuaran TenrnaMannui XaKukuil ymymui
ENRMH

2=Ce™' 4 Cot' 41’
KalH €3RNaMM.
- !
3. Yuidy z+z=fcos2? TEHTMAMAHKHAT XYCYCHH edHMH TONHACHK.

Texriamaunnr JHr TOMOHHHH VarapTHpamu3:

ot t +coss 1 1
Ff} = teog 5= ( 3 )__ 5 t+ 3 feost
Agsan L(p}z————; { TenrnaMaivAr, cy¥Hrpa L(p)z———.‘; 'c0s{  TEMPAAMaHRHI  xycycddt

1
EYHMAAPHHY TOBaMAs. F; (1} =-é—t 6%acun. Papwankn, L{p) =0 redraamannur waguana-

pH Ajg= . 6.4-:reopemara K¥pa k=0, A =0, r=i, f(!}zLL Wyarnr yuyn xycycui
2 Y

ey
2y =bot + b
KYpHHHwAa wanavagk. (6.36) wapr 6y Xoraa kyWnzaruuyu Gepasp:

i
I<p+0)2+tl(but+b,}=.—2—r.
i ;
Byunax bot+b|=*{f ékn ba“—g" b =0. Demaxk, zl=§-!.
2uan Fy () =~;——icos! Gyachn. By Xoana dpyukunananc kfpranmurar Sdaep dopmyaa-
cngan Godaananut Y3rapTupamns. Masaymxn:
f et ot
cas t=———~§—————, sin t—«-—i‘)}_—-——.
Hemak, Fz(!}=—;—ie“+—:—ie"“=F‘2(t)+F;(f). Arap z{t) dyurunst L{p)z=Fi{1),

' Lip}=p®+1 Tenraamaunnr eunma 6¥aca, Z(¢) (2{f) Huur kfwmacn) ynxuHa xam
Lipyz="FE{t)

TeHrAaMAHKUT exhivy GFnana. By paswan. IHyaunr yayn 6y Tenraamanapaan SupHEIHCHEM
Kypuw etapau. liynaah knanb,

T
z+z—4te‘

. |
TenrnaManu Kipamus. By xonna r=1, k=1, A=/, H(}=~‘-}—r. Hemax, 6.4-Teopemara

K¥pa xycycHi euHMHH
Zfz=”bof+b|)€“
K¥praanmaa uanafimus. (6.36) wapt xyhnzarn x¥pHANLEE oaaau:

o+ 4 Bl +b) ==
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exK
]
(9" + 201} (Byf +-8,1) =4
Kaecaapku oudd 4HKCaK:
2b0+4b9if-{-—25t£==-i-f,
fHynnan
1 ]
= — b —
=""T6" *""T6"
1 1 v
ttiynnait kunu6, z;a-:t(——-—-if+—-l-é—)é'. Pagisanks, L(pyz=FY(t) Tenraamaunur
|
XyCycHid ednMu z-_,_z2==f (—-¢r+—-—e ") Oyaann. DRAM ng—z—tcos{ éynran xoaaa

XYCYCHA equMHR TOMKIL YUYH 2% Ba 25 AapHH KYLIHID JO3HM:
LR PR NS BT N
ztfy=et— P 4 — (4 Piye =
_l_ it —jt __l__ . 'r___ —if =
= mt(é’ +e m&(e’ e )
“t_e"+e_“ £ M

£
8 2 8 2% 8

Wynnail kKwaub:
zg=% €0s r+-§sin [
Lemak, GEpHArad TEHFNAMAHHHT XYCYCHA euHMy
I ! l a2,
z==2) 2= A+ fcos t+—é—t25m 4
YMYMHA XaKHKW#L ednMH 3¢,

Z2=0Cc08 £+ Cosin !+—;—!+—;4cos I—]—-—;—f?sin i

6.3-3caarma. Aeap F{t) Pynxuur xydudaeu
Ff) =sin {-cos 2f-&"
xdpuswwda 6§aca, by Pyakguany Keasuxfnyadnune yuymul waKsuda éaamua:

Hoed By
Fit verl o
==y 2
—T:I—{e""'?"-)‘——;—ie”_m—}-f:-ie“'“”+%{e("3‘".

By Mynoxazanap L{pyz=F(f) tenrnamaia F({} PywKuus KeATHPUATAH BA WYHra ¥XWaw
K¥puHHwaapaa Gyaranaa xycycuit ewnMHH Tonuwira 6.4-reopemanH KyAnam HMKOHHHH
Gepagu.

Mawg Yudy .nmpd:epeuuua.n TeHINAMARAPHHHT XYCYCHA EUNMY TONWIACHN:

l. 2+ z=cos {-e¥;

2 z— z—smt cos 2t;

3.7 —33 432 —z= (4 1) sint.e"
(4}

4, 2 —z2={cps fe".



84-§. KOMNAEKC AMILMTY TATIAP ¥CYNH

Bus 6.3-§ na (6.28) TeHrsaMaHHHT XycyCHil eUHMHMH TaHAAlY YCYAR
6unal ranngnk. Bynna TeHraMmaniHr YHr ToMoNHAard F (1) ¢yraknnas-
HHHI KYpuHHild acocuit ponb Vinafan. Arap TeUTAAMAHHET KO3HPHH-

UMeHTRApH XaKHKuA Oyaub, F{!}) ¢QyHkuua rapMoHHK Oynca, ABHH -

F{!) =rcos{ot+a) 6Yyaca, y xonna
Lipyx=rcos {wfta), r=20 {6.42)

TEHTAAMAUKUT XYCyCHH CYHMURH N3JALE YUYH KOMALEKT aMnaurydarap
| YCYJIMA K¥ANAIL MYMKHH,
Mavaymin, ymby

f+aolx=0 {(x — xakukui dynxuus) (6.43)

TEHIAMA 2APMOHUK OCHUAAATOP Tenzaamacu Ael atanagu Ba ymywumfl
SUHMH rapMoHHK PYHKUHAAAH WbopaT Gy.aanH, abHi:

x=rcosf{ot+a), r=0, {6.44)

byuna r — tebpaHinil aMRANTYAACH, o — YHHHI BolwmiaHeay asach,
® — Xoc Tebpannut vacToracH sefuaann. Bup cexynanaru reGpanuiiap
COHH v=-§‘3—. (6.44) dyHKuua zapmonuk TeGporuw WapaeHuHy ngona-
T

Jadan. TeGpanuil KapaénnapH TeXHHKa Ba (GH3HKaHHHT, GHOMOMHA Ba
XHMHAHHMHT XamMaa GowKa GannapHuur TYpau GYaumaapuna MyXHM ponb
anafian. Hlynuar yuyn rapmoHuk #apaénaapun MYKYpPPOK Vpranup
MaKCaania KOMIMIEKC aMIMTYIaaap YCYJNHHHAT Oaénura yramus.

1. Xanukuh rapmonnk oynkuva (6.44) Gunan Oupra yHwra moc
KOMIEKC TapMOHHK (PYHKUMAHH, AbHY yiuby

pe™’ (6.45)
GYHKUAAHY XaM KYpaMu3, yHaa:
p==re®, r=0. {6.46)

Paswankn, r=|pl, pe“'=re'+* =rcos(wf+a)Firsin{fui+a),
AbHH (6.45) wuHr xakHkHi kacmu (6.44) dyugoua Gurad ycTma-yer
Tymanu. (6.46) KOMRAEKC COH Komnaexc amnautyoa Aefinaain.

Aan  L(p) kynxasHuer KospduuueHTNapy XxakHkuii  GVacHi.
(6.42) TenraamanK eunll y4yH aspan

L(p)z=pe® (6.47)

TEHr1aMaHK eudll TaBcus SThAaaan. Arap 2=x-+iy wy (6.47) renraama-
HHHF edrimu GYrca, ¥ Xof4a ¥ XaM {6.42) tenrnamanunr edumu 6ynaau.
L{iw) 0 neb ¢papai stub, (6.47) TenrnamaHHHr XYCYCHH €UHMHHH
KOMMEKC TAPMOHHK PYHKUHA, AbHY

z=ge", o =ge? {6.48)

Kypunnpa wusnaiiMus. By pynkuusnn (6.47) Tenrsamara Kyamus.
{6.6) dopmynara kypa:

ol (iv)e™ =p™,
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Gynaan

__°
o= (6.49)
Pasinanku
- . - I 4
s=lol =3 T = Tiwa

Suan (6.49) ra ¢ sa p HHHF ndoaanapHHu Kyiicak,
ip__ re‘“
set= Liin}
dopMynara Keaamus. YunaH s ypHura KniMmarann Kyiamb, cPuipa B uu
Tonum MyMKHH. Jdemak, {6.48) dyHkuna rtyna anukaanad. Komimiekc
aMOAHTYRANAP YCYIH aHa WIYHAGH uG0paTt. IHAM XaKHKHH UHMHN, ALHH
{6.42) TeRTAAMAHMHT XAKUK## XYCycHit edUMHHH aXXPpaTnO odKl yuyH
(6.48) PpyukuuaHu GyHzal €3amua:

z2= 06" == 5P’ = 5"t P =5cos (0t 4+ PB) +issin (wi4-B).
Byunan kypunaaukn, (6.42) TeHrNamaHHAL XYCyCHR edHMH

S
X =] cos{wi+B)

KYPHHHLIAA M3JAHWILH JO3HUM 3KaH.

2. Baéu 5TWJiran yCyaHH TalWlKH rapMOHHK Ky4 TAbCHPHAATH FAPMOHHK
OCUHANATOPHHHF TEHTAAMacHra TATOHK 3TaMu3, AATHAraH OCUMAIATOP
TeHrAamMach ymby

X+olx=rcos(of+a) (6.50)

KYPHRUW A €3unagn. By TeHrRaMaWwHHr VPHHra TETHULIH KOMILIeKC
TeHTJIaMaHH KYpaMH3;

Z+ olz=retotae), (6.51)

a) w7 w. ¥ xonna (6.51) teHraama z=ce™ kypunnwaa xycycud
_ P g _ r

eyumra sra. (6.49) ¢opmynara Kypa o= Tl = g s§= Im?—mgl'

HiyHuur yuyH (6.50) TeHrnaMaHHHr XycycHH €4nwMn

x=—-—'—21~ cos{wi+ B} (6.52)

iu)f-—m
KypuHHAa é3unaiu. bynaa p con KyiuAarnua anuknanaau. Ywoy

r i r ;
2 2 el = 75 €&
© ) — o] ) —w

TeHriMKEal 1)} o> o 6¥aca, a=f O6Vnaau; 2) w <o O6Vaca,
r r i
7 et =——e'*" nan p=a-n kean6 dnkaan.
i — Wy [+ _'ﬂl

By xonaa (6.50} teHraamanmir ymymuii equmy

-
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X ==

KaGK é34aafy, yHla rcos{m;f 4 o) — MOC GHP KHHENH TEHIJaMaHHHT
YMYMHA eUHMH.

6) @=w;. By xoana 6.4-Teopemara Kypa XycyCHR e4HMHH Z== @, fe™
(0) — KoMIieKe COH) KYPHRUMIAS HaAali To3HM, (6.36) wapT f(1) = re'®,
k=l A=iw, g(f)==a, 6¥aranu yuys KyHuparyya €3unain:

[{p4iw)’+ oo i=re”, ,

Gynaan:
. rel“
6 =
Jemak, Tersiian Xycycuii eunM Gyniait é3amaann:
“e"(w3+dl rﬁeit'wf'f'ﬁl ”
= o= cosf ——)Fisin{ —
z e 20 T 2w ( )+ sin ( ]
Xe‘r“’"*“’:—-—ieF% Leilortey M ("’*"‘_)

P10

Byuaan (6.50) Tenrnamanuir w =, Gir.rlraﬂﬂa Xycycuil eunMu Keaunb
YHKAAH, AbHA

rf n [
= cos(mt—i—q —E—)—%sm (wi+a).

by dopMmysanan k¥puHaiuKK, [ BAKT OpTra# CcapH % amnanTyaa

4eKCH3 opTHG Gopany. AMMO peas XOIAT/IapAa aMIATYAS YeKeH3 opTul
Oopa onmaca-pa, acGobHHEr €Kkn CGOWKa OHP KYPHAMaHMHT KOHCTPYK-
uBHACHra kapab Kyurn.ncns XOLHCanap XaM 6yanuid MyMKHH. Dy xonuca
PE3ORAKHC ¥ooucacu DeHnIamgn.

6.5- §. TEBPAHMA 3JIEKTP JAHKHPH

1.2. § na kypuaran 3-Macana 3AeKTP 3aHKAPHIA TeTHWAN 30N, YHIa
TYPTTA MKKH KYTOAMKNapRaH TauikHA TONraH €nMK 3JeKTp 3aHMKHPH
KVpuaub, 3akxupaa 3aeKTp TOKA f () HHHr ¥3rapuiy KOHYHHHH TONHW
macanacH Kydwarau aau. /(¢) ¢yuguus yuyH yméy

& dr 1, du( '
_;2_+Rd_‘.+gj_ = {6.53)

HKKHHYH TapTHGAH YHINKAW Oup KHHCAH OYamaran Auddeperunan
Teliraamara srammua. By Tenrmamana L, R, C aap mycbar §arapmaciap
616, MOC pPaBHILIA HHAYKTHBAKK, KaPWHANK Ba CHFUMHHA Guaanpain.
U{t) ¢ynxunsa aca kyuraHiii ManGauanp.

Nniddeperunannaw oneparopn épaamiza (6.53) tenrnamanu ésa-
MH3:

(Lp*+Rp+'E)ut)=pU(t)". {6.53)

** (6.53') TeHraamana wpAyKTHBAKK L 6unan oneparop L(p) HH bapK KHAHIW KepaK.
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!
bynna L(p)=Lp®+Rp+4. Yuby z(p) =~.£2"_’-.=Lp+ R+ ¢
OYHKUHA Onepayuon Kapuusux, YATA TeCKaph OYHKUHA, SbHY

A O 2
Cip) ) mLCp2+RCp+I DYRKIHA 3Ca OnepayuoN JTral3ya<anius
AeHHA3AMN.

Arap snekTpP 3aHXUPHAA AKTHB WIEMEHT, AbHW KydaaHWid MaHGadn
OJIHG TAWAAHCA, NACCHB 3NEKTD 3aHXHPH Xocua GynajiH Ba TOK Kyuk-
HHHT §3rapHLWHH TEKILHPHII Yy4YYH yuby

\ (Lp’ +Rp+%) 1ty =0 X (6.54)

TeHraMara sra 6ynamus. Anbarra, aBBajl 3JeKTp 3aHXHPDHLS TOK Ky4yH
6ysimaran 6yaca, 6y TeRrAaMa yuyH eunM TpuBuan, abhn f{t) =0 6Yaa-
4. ATap Ma3kyp ieKTp saHKupHia Tok Gop ne6 dapas sTuaca, y xonna
BAKT YTHUWIH GuaaH 6y TOKHHHr ¥3rapulliiHH VPraHHIIMMH3 MYMKHH.
Xakukaran, (6.54) tedrnamara moc

Ly +Rp+75=0 (6.55)

XaPAKTEPHCTHK TEHIIaMa HWALA3JAAPHHH A, Az Aedank. ¥ xonja:

AL
—R:;:'VJ?’ -

2L

Ry p =

JHCKPHMUHAHTHH A ge6 Oenrunaimui. Yuu ﬁ=(-2%)2—ric—
ézca O¥namu. Arap A<<Q0 6¥aca, (6.54) rewrraManNHHI eunpMAapH
rebpanma xapakrepra 3ra 6yaaau, A0 6yaranga aca anepuodux
G¥naam.

A <70 GYnrad Xoara MoC KeITaH aaeKkTP 3aHKHPH TeOPARMA SAEKTD
Janxupy Ael 10pHTHRAAH. DyHzal sAeKkTp 3aniHpHIA KapluiMiHK
6yaMaran xon (dakar HasapHil) ailHHKca KH3HKZHp. Arap wyHaai
thapa3 3TCaK, HEKTP 3aHKHPH TCHIrNaMacH

l o
(p= +7_—C—)1 () =0 . {6.56)
KYpuniiuga ésunagn. by TeHrnaMawRHT yMyMHE edHMH

f{ty =ricos{wy{+4p), v, =

neb

I
VEC
Kabn é3unaan. Bynnas KYpHHAZMKHM, NacCHB 3J€KTP 3aHXKHPHAA

KapwrAuK OYamaca, cijumoc tebpanuumaap w3 Gepaan. CyHMmac
Te(paHuliap YacTOTacH, ABHM 2n cekyHAnarH TeGpanHdllAap CoHH

@ 6yaann. LHyHHAr vIVH @ MHKAOP MACCHB 3JEKTP 3aHKHUPH- -

1
[ A VII]-_E
HRHF XOC 4dCTOTACU BeHHAAH.
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SHAM EKTP 3aHXKHPHAA 2aKTHB 3aemenT Gop Oyacun. Tebpanmy,
3]eKTp 3aHXKHPHAA KyulaHim Manibau U {#) GyHKUHA rapMOHUK PYHKIRNR'
6yaran xonHu kypamus, avun U {{) =rcosef, r >0 (6yHna r — xakukui
amnaatyaa). Komnsekc aMmaoavTynanap VeyaHHH  K§aaaw  yuyR
Uty =re® peiimus. ¥ xonga (6.53°) teHrmaMawuMr yHL TOMOHM
pU(f) =p(re™’) =irwe’™', abHY KOMILIEKC aAMIAUTYLANTH FapMORHK
$yHKuna G6¥ynasn., Xycychil eduMmuu [{f) =ce™ KypHammaa uagaiMus.
Byhia KoManeke aMiINTYAa 6 Kyfunlary opMyaa 6Raak aRBKIaHaZH:

1] ire F

- ER«}+(—L0.12+%) - R+i (Lw—fl:)*

o= Liie) —

ByHAaH XakMKHH aMiIHTyAa S yuyn ywby

VRz;}-(Lw——éI;—):?
!

npona keanb unkagu. Arap m=_;/-i_"é" 6yaca, S amoanryAa YVIuHWHE

S=lg|=

MaKCHMYMHTa SpHIIaad. by Xonna S Ba r opacuhaa ymGy S=-;,— MYHO-

cabar G6¥ynaan. Bowka xonmnapaa S-c::% 6vnanu. By xoanca xam pezo-
nane pel atannt, y 6unaH aactiab apsanru naparpadia TAHUIIEAH 314K

6.8-§. ¥ITAPMAC KO3GSHUHEHTIAHTA KENTHPHNAAHTAH TEHTNIAMAJNIAP

1. ¥arapmac Ko3pOHUHEHTIHIA KEATUPHAALHTaH YHIHKIH JHDDepeH-
UKaJd TeHrnaManapHHHr 6apua cHHdNapH maniyM 3Mac. Anabartra,
TeHraMaHk ¥3rapMac KOIQ®MHUHEHTANra KeNTHDHIL YYyH wWyHAa#
alNMalITHPHLL GaXKapHill KepakkH, HaTHKaAa YH3HKJIHAMK 6y3uaMai
Koicud. Bynaai anMawTupawaap, 6UnaMAzKy, € HoMabvayMm QyHKUHSIHY
y=ulx}z neG éxu >SpHAn  yarapyBupHu x=y (i) (1=vP(x)) neb
anMaTHpHILAaH W6opaT OYAHIIA MyMKHH. BH3 Kkyhupa TteHrnama
yarapMac Ko3(pPHUHEHTANTA KeAHWH YuyH 3apypufi wapr Gunad
TaHuwamu3. Dy wWwapTHH YukapH yuyyH r=19(xr) aaMawTHpULI
6axapamus. Coana xucobnawnap Kyituaariua GYJIHIIHHA K pcaTanu:

dy _dy
- 2 —a v (x).

dzy_dgy p 2 dy
&y &Y prgrye dy . in)
L8 — L9 (4 )" -2 ().



Tonuaran ndomanapuu ywby

.lply=g(x)‘“L(p)y=y""+am(-x)y‘“‘”+-...+an_‘(x}y’+a,.(x)y'
r,!llmamara Kyiicak, P {x) =0, x=¢ ' (1) 6yaranaa

' &y £y dy | ain)
o +Q (1) = +oe Q. (x)’g;+w=g(x)

renrnamara 3ra Oyaamua. Yuaa Qi{x). .. , Qu— (%), a.{x), g(x)
OYHKUHATADHHHT aprymentr x ypuura x=v~ '(t) ndofa Kyhuaumm
kepak. Arap Gepuaran L(p)y=g(x) redrnama 1=y(x) aaMawTupuu
ﬁmfan yarapmac Kos@HUHEHTAHra KeJUIUH MYMKAH GVacary xonaa
Kyitaard

Q1 (x) =const, Q2(x) =const, ... , Q,—(x) =const,
' , (x)
Q, (x)=Lf—~—=A_"=c0nst
(W (x})"

myHocaGataap ¥puuan 6¥naan. Oxupru MyHocabatiau
r=9(x)=A4 Wa,, (x) dx (6.57)
$popMyNa KeauG UMKagH.

6.5-Teopema. Fprau faeapysuu x nu 1=y (x},  (x) 0 arnawry-
puw naruxcacuda L(p)y=g(x} Tenerama jzcapmac Kosdpuyuentiuza
keauwiu yayn (6.57) gopmyaanune fpunan Gfaumn 3apyp.

Xakukaranu, (6.57) ¢popmyaa ¥punan 6yaranaa Q,.(x) =A~"=const
6ynraan. AmMo Q(x), ..., Qu_1(x) dyHkuuANap yarapmac OVJIHWHK WAPT
3mac. baban unsnkan YarapyBud ko3pHIHEHTAH TeHRAaManap yuyH Gy
(6.57) popmyna Sunad anmawtHpaw 6apya Q) (x), ..., @u—1(x), Qnlx)
K03 P HIUHEHTAAPHUHT Y3rapMac GYJHUWIHHUAT XaM 3apypHi, XaM eTapan
wapth 6¥aaan. Byhaah Tenrnamanapra JinepHHHr GHP XKHUHCAU XaMAaa
6up KuHCAM OYamaraH Tenraamanapu, YeGHwes TeHraamach Ba
Sowmkanap mucon 6yaa onaau.

AsBan Ky#uaaru

dfy _ _dy -

UeGHLUeB TeKTaMacHHK Ky paiauk. Arap x = + | 6§d1ca, YHH AiHa Gynpait

£y x dy n?
ey - ={
a1 —x* dx + —2 Y
2
&uw mymkan. Byuaa @, (x) = ———, g(x) =—"— Duan (6.57)

[— b—?
opmMyaara Kypa

n* dx .
1=1p(x)=AS'\/l—_7dx=AnS 7 xﬁ=Anarcsmx+C.
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Connamuk yuyn A=1, C=0 peitnuk. By xonpa z=1P(x)
=sn arc sin x. UKKnndu FapTnGan YH3KKIH GHP XKHHCIAH TEeHrAama

24 40,0 %+ o (119 =0

YUVH T=v¢ (%)} aiMallTHPHL HATHKACKHAA 'X0CHA GViaanran
&y A\ Gy _
;;—-.FQ;-(&T)F-F Q, ()y =0

TeHTJaMa Ko3(hHuKeHTEApU KYHHAArK
¥ (5} o, (MY (x) a5 (%)
Q (x) = . , Qolx) =—"——
' W(x))? 2(x) (¥ (x))’

fpopmyna Ouian &3nnaan. Bymu Gesocura xucobaal UHKRIW MYMKI
Kypuaaérran xonaa:

(6.5

V=i Y=y
HiyHHHr yuyn:
- E N2
— 82 -
QI (x)= 0 XQ) ( : xz) -Vll_x2 _=0,

n

1o

e —i2
Qlx)=—" T =1

,U.EMaK, T=aarcsinx QJMALITHPHL HATHXHACHLA Yelntes Teurs
MacH

dzy “rty=0

KYpHHHWIra Kedaju. Dy TeHraaMauudr gyHAAMeHTAn CHCTEMA
yi{t) =cos 1, y2(x} =sinv 6Vanb, tv=n arc sin x G¥finua 3CKH IPK
yarapyeunra Kafrcak, i, {x) =cos n arc sin x, y2(x) ==sin r arc sinx €
aaad.  Awmanga kynpox, A=-—1, C=0 ae6 oannagn. byH
Yix) =n arc cos x keanb unkaau. ILyHuHT yUyH byHIaMeHTan CHCTeM
HH

#1{x) = cosn arccos x, yz(x) =sin #arc cos x

e E3dw MYMKHH, YeSulieB TEHTAAMACHHHHT YMYMHil edHMH
gi{x) =Cicos n arc cos x4 Cosin n arc cos x

Katn é3unaiy.

ManiayMKH, COS arc cos x==x Ra cos A GYHKUAA 1 GyTyH G¥arad
COS{p HUHT n-TapTuban Kynxaauw k¥puxmimnaa €annazv. Ulynunr yu
cos 12 arc cosx (dyHxums n Oytyr 6y.Aca, x ra HHc6aTaH n-TapTHE
kynxan 6yaagn. By kynxan Hebuwes gijnyadu meiniaann Ba
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Tx{x) =cosnarccosx

Tapsaa GeArnaaHagH. .

Jitnep renrnamanapHra YTHWAAH apBavl TahKHANaG YTamuax,
NOMABAYM PYHKHHARHN y==4(X)Z aAMAWTUPHLW HATHHKaCHLa Yarapmac
%03POUUKREHTANra KeNalwraH Tenraamanap yuys (6:57) Typaaru
aupypudi  wapt Maexkyd sMac. lyauar yuyn 6.5-Tteopema naTiKa
ficpmaraina ¢akar ragnaw Ayan OWAaH TYPAKH AAMAWTERPHWAAP
BaxapG, Gepuaran TeHraaMaHH TeKWHpUS. KYpraaay.

Ky#Anaarn

£y, dy V0. &
xﬂdxg—i—Jvc‘_u—i—(x2 yy=0, x>0 X

1 ..
renrsiama Becceay renzaamacu 2e6 oputunaan. Arap n=-2—6y.nca,

y=% aaMawTHpHiu Gy TeHrJamany

2"+ z=0
KYPHHHIUFA ONHO KenanH, YHHHT (yHIEMEHTas CHCTEMAcH Z=CO0S X,
- - - o8 X
Zy=sin % 6YAH6, 3cKH HOMawIym QYBKUHAra KaHTraHAS g == STk

——é— Gysnranga Beccenk TeHFAAMACH Y3rap-

y sinx
H2 \(;
Mac KOPOHUHEHTIHFA Kelaau Ba yMyMHE edHmH

y=ClC(;JS.t +623$x

KYPHHHILAA E3RAATN.

2. by 6yanmaa y3rapmac KO3hQUUHEHTAHT S KeNa T aH TeHMamManrap-
HUHT Jilep remzaamac ae6 aTaNyBuH CURPUHE KYPAMHS.
b’u.lﬁy

9+axﬂ-"‘" Y poa,_ 2 pay=0, x>0 (6.59)
(GyHna a;=cunst, ;=I, 2... ., n} n-TapTUGAR UH3HKAH V3rapyBuH
KoothDHILHEHTIH Maxcye TeHraama Jdaepuuna Oup IuncAu TeHzaamnacu

AeAuamgM.
{6.57) dpopmyaa Gyituua (6.59) Tenrnamann x" ra 6yanb 1060pKG,

=—._¢(x}=AS—V—-dx =Aa nx4C

HE XocHt KHaamu3. Arap C=0, 4= 6yaca, IHF CoARA
P - y

\za

1r=inx (6.60)
aamawItpura 3ra 6ynamu3. (6.60) pan x==¢'. Arap x<0 Gyaca
t=Inlx| Ba x=-—¢" ne6 &samus. Bhaz x>>0 xoaww kypamus.
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DitnepHuHr OHP MKHHCAH TEHTJaMacu x=¢' aAMaTHPHUl HATHKAC
yarapmac KostppHuHeHTAH Tenrnamara Kenaan. Xawuxarad, ag

-;":m—y, m=12, ..., n XxocHaagapsu T OViinda anvHras Xxocnaanap 6u
HpoaaianMua: _
dy _dy N _ fi_i(e—f_“i di _nfdy _dy\
dr dr dx  dv g2 v dv Jdx it da ]
dr

m-TapTubad Xocana yuyH yuly

dm.‘f —m _dm___y_ d'"”'y dy

dopmyna YpuHaR GYAnuInHR KYPcaTHiL KHAHRMAC, YHAA &i... , Om—1 &
ysrapmac. YHu unaykuua fiynu 6unan wcornadinuk. m=s yuyH ¥

dopmyra ypuuau G¥aca, m=s-+1 yuyH Xam VpHHIH 3KAHHH
Ky¥pcaraMmni. PaBuiaHke,

Sy g ey \N__df af Ly £y
P z;r)"a[“ (*;;r“““'**‘**---“‘”

. +1 1
+o “y)]%;-=e~fﬁ”*‘[——-—"‘s Yt (o —s)2Y +A.<+(—~1)sam+:%i~’-]

=V do +! d¥

Xocui 6¥arar vbona wKopuaard GRKpHH Hebotaaliam.

3uan Xap 6up % {(m=1,2, ..., n) xocuna yuyH Tonuarad #donani
(6.59) TeHriamara KyWcak, TeTHILAH Xan
d™y i f 'y "=y dy
Q, X —t=un, @"eT" o —— Ao, e
T g aon T g b G

O B dy
_‘au—m(dtm +C£| de +---+am—l'g,;")

KypuHuwiAa €3usand. BywaaH Kypusaauky, HaThxaga Ous ysrapma
KO3(dHUNSHTIN TEHT1amMara Kelamuas.

Ulyurait kuiu6, Jfaepuurr GUp XKMHCAK TeHTAaMacH YarapMac
KOIPQUIHEHTARrE KEAHIWH YdyH 3pKAH y3rapyBunnd (6.57) dopmya:
€pAamMiAa aNMAITHPHIL 3aDYP Ba eTapian. XocHn GYAaaunran TenraamMany

’ —1
fi+biﬂ_ﬁ_
d

d‘tﬂ_l

+ot b Lt by=0 (6.61)

{by, ..., ba nap yarapmac) KYpHHHINAZ E3kIL MYMKHH. BY TeHTIaMaHHH)
XYCYCHH euuMAapn XapakTepHCTHK TEHFNAMAHHHT Kappaak WIAAH3Aap)
Gynmaca, e™ = (e')"=xx" KYphHHIIZA GVAZH. M HU TOMMID YuyH
e -bym™ ™ byt b0
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NINUMAHM eYdLlE Kepak. AMKo &, by, ... , b, K03 PHIHEHTAADHHA TOMHIL
Wi KHcoBaalwHy Tanab Knaaaw. By aMaana wyaai smac. Kynait yeyanu
ipeaTaiamk.
L (6.59) TEHrNaMaHUHT XYCYCHIl UNMHHH y==x* KYPUHHLILZ HINAHMU3.
N XocHaanap omub, SEHH

| f-if";—*:’m=k(k-—1)(k-2)...{-k‘---m+1)x*, m<k,
X

efnrpa (6.59) ra kyiicak, KyAnaard aareGpans TeRrdaMa Xocn 6yrant:

kik— 1) (B—~2)..{b—n+1)+ arb(k—I)p.(k—n+2}+. ..+

+a,_ok(k—1)+a—1k+a,=0. » {6.62}

By %4 ra aucGaran a-taptuGan 6ynu6, yau Jidtep Teweaamacunune
xupaxTepucrux Temeaamacu nefmnapd, Arap x*=e*"* sKaHUHM XHCOG-
M 0ACAK, XapaKTEePHUCTHK TeHrAaMaHHHI WALW3Aapura Kapao apsad
Jfinep TEHTIAMACHHHHT KOMINEKC €YHMHHM, CYHIPa XaKHKHA €UUMHUHU
$smwnMH3 MyMKUR. Arap-$akar yMyMKil XakHKHI eunM cfpaaran 6¥aca,
yMyMHil KOMIAGKC eNHMHH €36 §TupMacian GHPAAHHTa YMYMHH XaKHKH
tuMMHY Xam &3mwm MymxuH. Bynu 6.5- § nan Gunamus.

Mucoanmagp. | Ywby
By 3y -2y + 2y =0
AQAep TEHTNAMACHHHHT YMYMHH XAKHKHA €YUMH TORHACHH.
XapaKTepHCTHK TexrAaMaHHu €3amMu3:
klk— 1) (k—2) 4+ 3&(%k—-1) — 2k 4 3=0
FKH

(k4+2) (k—1) =0

liynpan Ry== —2, kpa=1. llemak, k=1 — UKKH Kappa/jH HAIHZ.
bepuaran AuddepenHan TeHTAAMANHHT QYHAAMENTAN CHCTEMACH:
x7% x, xlnx (e~ ", &', te’).
LIYHUHT yYyR yMyMuHl XaKRKHR edHM

y=C.‘:L—+C2x+Cax Inx

xabu €3WAalM.
6.4-3cnarma. Kygudacu

wd" a7 d
(ax+b) -‘i-xi:—+a,(ax+b) '-Daﬂe_-%—+,.‘+an_](ax+b)—d.—“:’-+any=0

KGpuramidazu  Tenzaama yam ax-+b=¢', t==In{ax+5), ax+ b0 asmawrupnu
epdasuda Kodpduyuenrtiapu gazapaac Tewzaamaza xeaTupusadu.

65-3caatma Ywey

a"y § | a‘"“y dy
Xn;n—--l-ﬂ'f _';u——_l_-l- m-i—an_lxﬁ?-}-auyz}’(x), x>=0 {6.63)

'.'Igse.atama Sdaeprunz Gup Muncau Gjamazan Qupbepenyuaa renzramacn Jeduradu,
KOpHAa GA€H 3THATAH yCy.N GHAAN, STBHH 3PKAH FarapyBunHH 1= In x, £ = &' aAmawTH pau
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épaamuza By GHp MHHCAM G{AMaran TeHrnama xaM koddduunentaapn farapmac 8

MHHCAM GFAMATaH TeHTJamara KeaTHpuaaan. ®Dapuh myHAaxs, $ar tomoHparu Fi

GYHKUHA apFyMenTHAa x $puura ¢ wkyhunans. ,
2, Yuwéy

Sy —xy 4 y=xing, x>0

TEHFIAMAHHHT YMYMHA XaKHKHA e4HMH TOMHACHH.
Moc GUP MHHCHK TEHRAAMA

By —xy +2y=10

Kalv, XapaKTepHCTHX TEHrAaMa 3¢Ca
R(E—1)—h+4+2=0
Kalu 8aunaan. Bynaan &2 --2k 4 2=0 keauS “HKaZH. YHHHT HAAKINADPH k)2 =1 +i. Ba
HHHCAH TEHFAAMAHHHT YMYMHA XaKHKH ednmMu:
y==e& (Crcost + Casint) ==x(Cicoslny 4 Cesin Inx).
Suon OMp xuMceAW SYamaran Temraamanu Kypafiamk. Yuwaa F(x)=xlnx 6yauw

Fe*) =1e" 6ynann. Papmankn, xycycuil eunmun y= (ar4 b)e' =x{ainx - b) k¥prinws
H3AaW A03uM. Terutn XoChaaaapHn Xucofaal, Gepuarad TeArAamara Kyamus:

y'=aln x-|-b-|-x-— alnx+4b-4a, g —%.

f(-:—)-—-;:mm x+b+a} +2x(alnx+b)=xinx
EKH
ax—axinx—(a+d)x+2axInx+420x=xInx
KM
axlnx-+be=xine.
Byuaan a= |, =0 weanG uukazn. Wynaad xuaub xycycuii eunM y=xinx pynkunan:

ubopar. Jlemak, Gepuara Gap muucan OFaMaral Iiaep TeHTAaMACHHHAT YMYMHEA XAKHK}
eUAMH

y=x{Cicosinx+4 Cisinlnx) 4 xinx
KaGH €aunann.
6.6-3caarma. Okopudazu 2-mucorda Gup muncan GHAMG2GH TEHZAGNARU)
T xgoycuil exumung §ne romonza Kapab usaadur ea Tondux.

Kadd guaamuaru, azap (6.63) renmzaamanune fne tomonudazu F(x} yuxi
{6.29) pyuxyun xabu sydudozy

Fy= Z ftinx)e¥

i=l

kijpunumuda éauazan Keasuninyaddan ubopar 63}4.':& 4 xoa0a 6.4-reopemadan goddarant
AYCHOUL SHUMNE HIAAUE RYMEUN.
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7-606

YHIHKAH IBPPEPEHINHAN TEHTJIAMA EHYHMJAPHHHHT
HOJWIAPH XAKHEA. MEFAPABHAR MACANANAP

7.1-§ HKKHHYH TAPTHEAH YHIUNKNH TEHTJIAMANRAPHHART
KYPHHHUHHK COMNANAMTHPHII

HkknHau Tapruban uu3nkaAn GRP XHHCAH TEHIMaMaJiapHy

'+ Py +Q(x)y=0 (7.1)

#KH »

ao{x)y” +ar (x)y +a2(x)y=0 (7.1)

xypunumna &sum mMymknd. Bynwaa P(x), Qlx}, ao(x) 0, a;{x},
ax(x) $yurkumaaap Gupop | wHTepBalaa AHHKAZHTAH Ba Y3AYKCH3.
Mabaymku, 6y redrnamanap y{(xo) =yo, ¢ (X0} =yb, X0 € WapTHH KaHo-
HTNAHTHpalWran Aroda edyHmMra sra. ].].]y C€UHMHHHI  XOCCaJapHHH
UYKYPPOK §praHuil yuyH KVAHHUA TeHrMaMaHH <COLAaNalLuTHPHLI®,
aHHKDOFH, OowKawa KYpHuuuina é3uir Kyrain 6yranm.

Y6y

L) L g(xy=0, (72)

p{x) €C' ), q(x) €C(I) Teurnama ukKunuu TAPTUOAU §3uU2Q KYwma
Sugppepenyuan Tenzaana geiinnanng,

T.-nemma. Xap kandad ukkunsu raprubau 4uausay Gup xuncay
Jupepenyuan tenzsamanu x wune 6upop wix), x€l ynxyuncuea
Kinatdrapuu BGau Guran §auea Kume KGPURLLLEG KeATRPULE MYMELN.

Hcbor. (7.2) TeHrnamaina XoChNaHH OUHO €3cak:

p(x)y +o' (x)y +q(x)y=0

TeHr1aMa Xocua Gynagu. Yraa ¢ oagnaarn Kosdbduuhent ¥’ onauaari
ko3OPUIHEHTHHHT XocHaacHiaH ubopar. By Vawra xywma reursama-
JAPHHHT ¥3ura xoc xoccachaup. Bus wynnan dofinanasamus.

(7.1} TeHrnaManKHT Yan B2 YHT TOMGHHRA MOC paBHLLRa ! wHTepBan-
N3 y3AyKeH3 nuddepeHunainaysun 6Hpop u(X) PpyHkunnara kynairtnpa-
MH3: '

pix)ao(x)y” +u(x}ai (x)y" +u(x)az(x)y=0.
Xocun Gyaray Tenrhama y3ura Kyiima GYARWN y9yH

L (r(D)a(x)) =pai(x), x€l
AWHUAT YPHEAK GYAHILK 3apyp Ba eTapau. By paswian. Tonuarad akHusT

u{x) ¢yHKunAra HucHaran Ouphuud TaprTHOan opmuit anddeperunan
TeHrjJaManan néopat. YHH BnTerpasnafiMus. YHHHT ydyH TeHTNAMaHH

& ()5 +af (Yp=pa (x)
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EKH
a0 (x) L= (@1 (x) ~ a5 ()

Kaln €3amu3 {ao{x) 30, x€/}. ¥ xonga 643 yarapysunnapu axkpanan
rad tenrfaMara ara O6yaaMus. Muarerpannam "Harnxacwaa

nil'xl
g d.{c) d
4 (7.
$YHKUHANK TonaMui. Dyhww rerninnu tenrnamara xyiicak,

saltx) . ( } ‘alu} .
d e‘an(tl _d'g_)+agx e_aﬂfx) y=0

uix)= m e

dx dx dp{x)}

mMynocabar xocun O6¥naau. (7.2) TeHrnaMa TraxkkocaAalr Kyfinaars
GYAMILHHY KYpCATaAH:

ayin} a4
—ix ————fx
p(,\;:)aes“"m >0, q[x}-.-a?: ; esd"m

Jlemma ncbor 6yaan.
7.2-nemMa. Jpkau Giazapysuunu aamaumitupi ycyau OuaaM
UXTUEPUE UKKUHAY TAPTROAL HUSUKAL Oup KURCAU Tenaramaryu yuily

¥’ +Q(x)y=0 (74

Kipunuuica Kearupuus mysmxur, 6yndae Q(x) €C({f).

Hcbort. 7.1- neMMara K¥pa uXTHEDPHA HKKHHMM TapTHOMM YH3HKAH
Gup KuHcIH TedrnaMa (7.2) KYpHHKIULa KeATHPHATAH feG KapaiunMn3
MYMKHH. Jugu (7.2) pa p(x} >0, x€] 6yarann yayu

dx . dx
= ply oA = S pix)

aamawTHpHisAr  Gaxapamu3, DBy anmawtapsiy  popmyaacHgau
%i—= p{'x} > Oynrand yuys E {3rapyBud X HUKT MOHOTOH VCYBYH
dyukuuaciaup. Bydaan unxagukd, x XxaM & HHHT y3JyKcds Ba
Auddepenunanianysun GyHKUHACK cHaTuga [ HHTepBaATra MOC Kesral

dy dy di I  dy
JLa AHHKJIaHajaH. ¥YHH x= ecak, ¥ %Y %% a4
1, wurepBaJisia KJanaa x{E) m M el

6ynaan. PaBlanku:

_(P(-'C) ) —(p(x}dg p(x)) dx F"I’":g %)-

Iyuunr yuyn (7.2) Tenrnamans

pmd—( )+q(x}y—OeKH ”+Q(§)y =0

163



r.gpuuuuma é3nw Mymknd. Byuwaa Q(E) =p(x(E))q(x(8}). AsBaaru
“(7.1°) Tenrnama Ko3p@PHUHEHTAAPH OPKaAH KYHHILACHHW €3aMu3:

ay (=)

d§=e_S“0“’ ,d Q(g)_::ﬁ 2SW dx|

ayte)

x=y(§)

Jemma ucbor 6yaam.

7.3-nemma. Homasaym Dynkyuany u3uRAL QAMQUITUPLIL YCYAL
Buaan uxTuépull UKKURYY TApTubau wuzuKkau bup smuncau Oudpepernyuan
reneaamanyt (7.4) Kjpunuiuea KeaTupuis MymKuns.

Hcéor. (7.1} Tenrnamazna -

y=u(x)z (7.5)

aaMawTupHiitHe GaxapaMus. by dyuxkunanHeT XocHAaNapHKl XHcobaail-
JHK: '

Y=u(xyzZ+ui{x)z, Yi=u(xyz'+2u(x)2 4 u"’(x)z.
Tonunran udonanapin (7.1) reHraamara KysaMua:

uf{x)z” 4+ 2u'(x) +F P{x)u(x)) '+
+ (u” {x) P(x}u’ (x) + Q(x)u(x)) z2=0.

3uau 2’ ongHaard Kos@OHLHeHTHH HOra TeHraamTHpus, yuby
2u'+ P(x)u=0
GUPHHYY TAPTUEAR OHppepeHURan TeHIamMara KeJaMus. ¥ Y UHTerpadn-

na6, ywby
SPix}dx
ufx) =e ° -

dyiknnany Tonamus. Coana xucobaatunap

u’ {x} =:I_P(x) e-z— SPIx)dx‘

Plx) dx

w (x) = (3P (1) —5 P’ (x})e

GydWHAK KYpcaTaau. JHAH Oy ndopanapun z ra HHcGaTaH TeHriaMmara
KYyiinG, copnanalITHpPCaK

24— ) —5P () +Q(x) ) 2=0 (7.6)
TeHrdamara 3sra O6Ynamu3. By (7.4) KYpPHHUWAATH TEHrAaMaanp.
(7.6) TeHrnamana !(x]m-—%-Pﬂ (x]—%P’(x]-i-Q(x] pynkuua (7.1)

TEHTIAMAHHNT uxsapuanTu aeinnaam. Jlemma nebor 6yaan. .

7.1-acaaTma. (7.5} aanawrepu épdanuda n — raprabau eusukan Sup wuncan
QuipPepenyquas  TER2AGMANAPNL  ANZY  HOMADAYM PurKkguied wucbaraw {a — 1) —
rapTubau xocuaq Karsamsmafduzan n— TaPTUGAL wa3KAN OUD MURCAL TeHSAQMI2Q
KEATUPUIL MYMKLH.
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Mucon. Yuby
g+ %—y’ —y=0
TEHrAaAMaHR Sr:mra K?nma TEHrRaMara KenTHMCHH.
1
by xonaa ge(x) =x, a,(x) iy aa{x)=—1, — o<y o0,

Bna renrsaMmanmnr Kospduunentnapunn x Hur x>0  KHAMaTAapuia K¥pamua.
(7.3} $opmynara x¥pa x>0 G¥aranga
1

-Sfx_“s_!_ein\{;-l-ln(.‘:C'\f;s c

I
u(x)—;-e P ~ \";' Bynaa comnaaux yuyn C=1 gecax:
|
wix) asT G¥aznn. Bepuaraw Tewrnamauuur yan sa yur TOMOHAAPHHH WY
X
1
pix} L-W PyHKuHAra K¥nafdrapcas,

- I 1 - I
rr — L — =0 = x s ?___ — =0
Vay +W _\/-;y EKH.(\{ ¢) W
TeHrnamara Kenamus. JHOH TeHrNamaHH (7.4} KYpUHAIIrA KeNTHPARAMK. YHHHF YuyHW
plxy=+x, g{x)= —% Gyarauuaan d§=——f;;' éxn E=2+/x aamawTuprKK BaKa-
x

pamn3, Panmankn:

dy _dy dF _dy 2
dx — dt  dx ot
Fy &£ 2 dy\?2

By udoaanapHH Terraamara Kyficak, —-—‘g—-y=0 TEHrAaMara KeJaMH3. YHUHD yMyMuh
3

XAKHKHA _ euHMH ga'_=C‘.ei—{»—(’,‘g»e'E €KH  appairH  3IPKAH  YarapyBukra ka#HTcak
g=Cie® V4 Ce™2V* x>0 k¥puunmpa smaann.

K¥punran Muconla TeurnaMaHH HKKH MapTa §3rapTHpHW YHW KBaapartypanapaa
HHTETPANAAHYBYH TeHrAaMara oiH6 keaan. AMmo GyHH aBBafifaH GAAHIN KHAWMH.

7.2-§. TEGPAHYBYH BA TEEPAHMAC EHHMAAP

7T.1-Travpud. Acap c00uii Sugdepenyuan renzaananune I unrep-
8aA00 ARIKAGNZAR TPUHGUAAMAC exiMu WY uNTepsarda Gurradan opTuk
roa2a 3z2a Ojamaca, y xoada 6y ewum | unrepsasda TeBPaARMAc esum
Jeduaadu, akc xorda Tezuwau ewun Tebpanysuu ewum deduradu.

Mucon cHpaTuAa aBBaN FaPMOHHK OCUMANATOP TeHIJamacH y' -+
+ @’y =0 nu k¥paiank ((6.43) ra kapanr). By reHrnaMaHuAr uxTHépnii
euuMH y=rcos(wx+a) {(r>=0) {(6.44) ra kapaur) 6xnan GepuaaiH.
cos(wx + o) =0 TPHroHOMeTPHK TeHrTaMaHHHT Gapua euHMAAPH wxx+

+a=7 +kn (k— 6yTyn) ki x, = +£:— —2Z ¢opMyaa Ougan

ésunagn. byunar x,,, —x, ——:%. Jemak, rapMoHHK PYHKUHAHHHT HOMLIA-
pH ¥3apo TeHr y30KnauraH 6¥an6, HXTHEPUR KeTMa-KeT KeAran Ho/lapH
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opncunard macoda Z ra veur. LllyHu xaM adTHIl KePAKKH, TaPMOHHK
i

$yHKUHA HONAAPH YEKCH3 TYNAAMHH, aHHKDOFH, CBHOK/IH Y tynnaman
THINKKWA 3TaQH. YAYHJNTH % A3H OPTHK GYJrad WHTEPBANA3 eYHMHHHT

XaMuaa GUTTA HOAH, Y3YHIHIH % JaH KaM GyJarad wWeTepBasaa 3ca

2 "
(oG Gopca) GHTTA HOMM, YIYHJHMIH —:-nau OpTHK 6yarak HHTEpBaJ-

AR Kammpa 2 Ta HomM Hop Ba X. K.
Arap rapMoOHHK OCUHAAATOP TEHTAAMACHHH fi<{x<(Tg, rf— r;{-—

HKTepBAAZa KYPHICA, YHHHT €dHMH Wiy RHTEPBaARa rebpaHMac G?Jlanu.
< x<ry, rz—1r ;3-"— WHTEPBaNAA 3Ca eunM TebpaHyBuH Gynaau.

ANy’ —0’y=0, 020 TeHrnaMasuy ONaHAHK. YHHHT yMyMuf
XaKHKHR eddMKH y= qu‘“—I-Cge‘“(C[, L2 — Xakukmuii compap) Kalu
é3nsaan. By eunm — oo <Zx < 4 co HHTEpBaAJAA aHHKAaHraH 6¥au6, my
Wuteppaana Gurrasas OpTHK  HOATa 3ra IMac. Bynaa TtpueHan-
Mac cunMaap, AbHH Ci+C3£0 6yaran xon Hasapaa TYTHAAIH.
Arap ©>>0, C;-Cp<<0 6Ynca, Cie® 4 Coe™™ =0 Teurnama ywby

C.
x=§:»—-|n| _Eil eunMra 3ra Gysnagd. AKc Xoama KypcaTHaran
t

TeHrnaMa eynmra sra amac. Ulynaah kuanb, kypusiaérran anddepenunan
TEHTAaMaHBHT HXTHEPHHE TpHBMANMaC eynMH TebpanMac eunM Gynasn.

IOkopuaa xypuaran ukkurTa auddepenuvan TeHrnaMany 6urra ¥’ +
+ gqy=0, g=const rerrrama waxnnaa éicax g<; O 6yaca, reHrnama-
HUHT TPHBHAJIMAC €YHMAApH HXTHEDHA WHTepBanna TeGpanMac 6yau6,
¢>>0 Oynranaa erapan KaTtTa uWHTepBaiia Tebpanysun 6Yaasu. by
mMynoxasaqaapiun ¢’ + Q (x}y=0 reiirsamara Tat6uK 3TH6, YMYMAAIITH-
paMu3 ((7.4) ra xapanr}.

T.d-reopema. Acap x nunz [ uwrepsasdan oasunean 6apua
wuduaraapuda Q (x) << 0 renzcusaux punasu 6§aca, y xoada (7.4) renz-
AQMA euuMACPU WY UNTEpeaAda rebpanmac Giradu.

Hc6or. (7.4) TedrnamMannnr 6upop y=¢(x) eunmn [ unrepsasisa
KAMHIA KKKHTA HOAra 3ra 6YJACHH Jefauk. ¢{x) bYHKIHAHHHT KeTMa-KeT
Kenraw HOMAAPH xoel xi €1, xo<x( Oyacun. Hemax, ¢(x) #£0, xo<<x <<
<Cx). lllysn aliThG YyTaMH3KH, TPHBHAAMAC Y = p(X) eMHMHHHT Harmapu
AKKAAGH2AH Gy.na,uu Bonikaua aitrranfa, 6y edHMHHAT Xap GHp X ™ HONH
wyhpa#t (x *—e, x*4e}, £>>0 nHTepBanra Iraxu, 6y HHTEpBaARA
eUHMHHHr OowWwKa H{m.napu G6yamafiau. Akc xoana x* HyKTana
p{x *)=0 6¥nn6, x * HYKTa HONTAPHUHT KYIOKAaK KL (AMMUT) HYKTacH
G6ynap san. ByHaa yuwiby

" Arap Gupop A TYnaammHHr IfeMenTAADHTa HATYpad comaap T¥oaaMu N HuHD
WIEMEHTAZPH ¥3apo GHD KHAMATAH MOC KeJTHPHAKWIY MYMKHH GYnca, A TinnaMm canostu
riinsan fLeftnaaay.
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limy, =y 9UR}—eGH

o glx,) —g(x™)
=0, lim —————————==
=00 xn_.x*

A=t xﬁ —X *
= lim B ER) me ) ey —0( fim fx,~x %) =limk=0)

A L Ao A
mynocalaraapra sra Gyaamus. Hemax, {7.4) TewrhaMaHuHr ¥=q|
euuMit @{x *) =0, ¢'{x ¥) =0 GonaKFiu WAPTHH KBHOATAANTHDAAK
wyHnHr yuyh [ aurepsanna ¢{x) =0 6¥aann. By ¢{x) #0, x€/ nery
dapasra aun. ‘ E

Auan @(x) >0, xo<x <" xr aeitank (p(x} <<0, xo<<x< x| X0N u.iyvi

Yxwam Kypraagzn). @ixg) =0 O6Varaun yuyn ¢'{xe) >0 6fsaz
{7.4) renrnamaza Q(x) << 0, x€/ 8a pemax,

Q)<< 0, Xo<Tx<Cxt, ¢'(x) = ~Q{x)p{x) 20, xo<<x<Ixr.
Bykian ¢ (x) OQYHKUHA xo<{X<[X; HHTEpBaARa KaMaHMaihaural
yYHKUMS SKauy Keaud uukand. Hekau alinpmanap xakuaary reopemari
Kypa  @(xi) = p(xo) +¢ (xo) (X1 —x0) =¢' (x0) (¥1 —x0) >0,  abM
@lx) > 0. By Tenrcuaamk x; Hykra @(x) dyHKURAHKEF HOANW 3KAHHF
3na. Teopema ucGor G6ynau.

Mucon cudathaa ywly ¥y —xy=0 Ifipn TeHTAaMaCHHE
onanank. Yuna Q(x) =—x 6¥yimb, 0<Cx <+ oo HHTEPBAAAA YHAH
Sapua eunMAaapy refpanmac O6ymann.

7.2- reopema (Lltypm Teopemacs) Aeap xo 82 xi nyxkrasap Gupo
HKKUHRE TAPTUOAL MusuKA OnhPepenunn TEHZAQRE ERUMIRIINE KETMA
KeT Kea2an uKKura noau b6gaca, y xoada Oy equsm Buian wu3uKAL 3pKA
UXTUEPUE BOWRIT evUMHUNKE Wy Xo 80 X HOWIaD OPpacnia aBKK G117Ta HO
6ynannu.

Hcebor, xo Ba x; HoNnapra ara 6yaran euumus @, (x}, 6y ¢ (x) eunt
GHJIAH YHIHKIH PKJAN CUMMHH @2(X) AeitMu3. ABBaJt @2{X) e4uM xo Ba X
Jap opacuaa HoAra sra 3Mac ned gapa3s kKanaMu3, serd g2 {x) =0, x € (x
x1). MavavMka, ¢i(xe) =@ (x;) =0. laprra kipa ¢i{x) Ba ¢a(x
OYHKUHRTAD 9H3WKAHR SpKAH OVarann yuyd alxe) =0, ¢a2(x)) 70
Pr{x) Ba @z{xr) GYHKUARNADHHHI BPOHCKHAHHHH TY3aMH3:

| ¢1{x) C Hplx)
¢ilx) @h(x)

= Wi(x)

&xku @ (X} @i (x) — @i () g2{x) = W(x), W({x)=£0. By TEHTIHKHHHT HKKi
TOMOHRHU ¢f (¥} ra Oysiammua:

= o (X} (X) — g (X} pptx)  Wix)
G2 (x) 5 (x)

A (BN _ Wi
de \ 92(%) B
Ynaau xo Ja# x| rava HHTerpainad, KyHHAaruiuh TOnamua:
172

éKH




AN ' xl (x}
(wg(xl ) =
'Y TEHMVIMKHHHT  4am  TOMOHH (p.(xo) =@ (x)) =0, @(x}3£0,
€|xo, X1] GVAraHH yuyH HOAra TeHr, aMMO YHI TOMOHH HONAAH GapKJu.
axukartan, Wix) =0 Ba aeMak, (xo, X;) WHTepBanja ¥3 HILOPACHHH
cuKnaitan, WyHnHraexk ¢ {(x) >0: x€[xo, x1). Ulynnai knaub, sugauarra

keanmk. Dy 3ca (xo, x:) HHTEPBANAR @2(X) PYHKUAS KaMBJa OHTTA HOAra
ra feran HaTKany Gepagd. Juau wy GyHKkuus {xq, X1} 13 HKKHTA HOAra
wya 6¥Aa onmacanrand uclor stamus. Ly Mmakcanaa (xo, ¥1) HHTEpBania
P:(x} OYHKUNA HKKHTA HOAra sra GJACHH AefaHK, ABbHM §2(T) =
w (1)) =0, xo<Zto<ITi<<x|. TeopeMauur ncboOT 3TRATAH OHPHHYH
KHCMHTA KYpa @a(x) Gunal UH3HKAH SPKAM i(Xx) eYHMHMHT (To, T))
HHTepBaJiAa Ba AeMaK (X, £1) MHTEPBaNAa KaMuia GHTTA HOAH GYAHILK
nosuM. By 3HAAHAT, YYHKH (X} YYYH x¢ Ba X, Nap MKKHTA KETMa-KeT
kearad Hoaaap 6yanb, (xg, xi) HuTepBanga ¢ifx) ==0. Xyaan
iy caGadau g2 {x} GyHKUHA (X0, X)) HHTEPBAAA HKKHTAAAH OPTHK HOATA
xau sra 6Yaa oamanan. Teopema ucbor Gynnu.

71-uarnuaa. Azap 6upop [ unrepsasda wusuxau bup Muscau
TCHEAQMANUNZ BUPOP eHUMI UKKUTAOAH OPTUK Koa2a 32a Biaca, Y xoada
recuiAL TeN2AaMaNune Dapua evumaapu wy | unrepeasda xamuda
UKKUTQ Roaca 32a Oiaadu, Oemak, Gapua ewumicp wy uxrepearda
reGpanyeun Gjracu.

7.2-teopema Ba 7.1- HathKa ywly ¢4 o’y=0 TeHrnaMaHHHT
CHHMAAPHAR OCOHFHHA TEKIIHPHIAALH.

Hcbor. Bup MHHCAH TEHTAAMAHUHT TPUBHAJIMAC €YHMH ¥ (x)
{ uuTepBasiAa HMKKMTalaH OPTHK Hosira 3ra 6yJcuH. Macanad, y) (x)
SUHMHHHF HOJMAPH YuTa Xp, X; Ba X2 OVACHM, ABHH g (x0) =i (1)) =
==y (12} =0 Ba xo€f, x1€J, x2€1. DHaH GUP NKHHCAH TEHTJIAMAHHHT
TPHBHA/AMAC B2 Yi(x) JaH Gapkau uUXTHEPHUN eUUMMHH yaix) Aelank.
Arap yz(x) eunm gy (x) eunM OUAAH YU3HKJAM OOFAHK Gyaca, y Xoaga
aitf (%) + ooy (x) =0, of 40220, x¢cl 6ynagn. Ammo y,(x) Ba
y2(x) eunmnap TpuBnasmMac euuM OGYaraHd yuyH «, 550, a25=0, gyHKH
arap oy =0 6yaca, ayye(x) =0, x€{ aliHUATIAH @a=0 Keanb uHKaaH;
wyHra ¥yxwaw, arap =0 &¥aca, auy(x} =40, x€[F afinnargan
o) =0 keau6 unuxaan. By 3ca of +o55¢0 myHocabarra sua. Ulyuaait

KuanG, a, #=0. aos=0. Wynnar yuyu ya(x) E—%'—y, {x}, x€l. bByn-
2

AaH Yo (x} eUHMHHRT HOMNADH g (X} eYHMHUNI HOANAPH Bujan ycTMa-ycr
Ty kenué uuwxanu. Jflemak, y,(x) TebpaHyBYH ﬁi’nrauunaﬂ
yo(x) eunM xam tefpatiysui GVnanu.

Ouad 4 (x) sa Ya(x) edHMaap YH3HKAM 3pKAM OachH. ¥ xoaaa
{rypum Teopemacira kypa ya (x} ednum (xo, x;) Ba (x;, X2) HHTEpBAATAPAA
GurTafaH Hodra, AbHH Y (¥) eunm / unTepBanna MKKHTa HOATa 3ra
6ynagn. Hemar, yo(x) euum [ nnreppaiia TeOpaHysud. Arap yi(x)
SYHMHHKI HOMJMAPH yuTajaH Kyn 6yaca, ¥y Xon4a WY euHMIaH QapKiH
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mv(mépuﬁ TPUBHAAMAC euMM [ HHTePBANRA MKKHTAZaH Kym Hoara 3,
6ynaau. 7.1- HatHxka ucBoT 6VaaH. ;
7.3- Teopema (TakKocAail Teopemacu). Azap ywby ukkura

(P gE) +a y=0, xel, (7.7
(PO L) +a(0y=0, p(x) >0, xel (7.8

dugpepenyuan tenerama Gepurcan 6ijaub, ! unrepsarda gi(x) <
£ g2(x} Tenecuaruk Jpunan 6gaca, y xoada {7.7) rencaamanunz Gupo;
CUUMUKUNZ KETMA-KeT KeA2an ukkura woau opacuda (7.8) rewzram
UXTUEpLIT euuMunuNe Kaxuda SuTTa Hoau éradu.

He6or. {7.7) tenrnamauunr Gupop yg=qi(x), x€1 equmuuny
KETMa-KeT Kearan HOAAapH xofl, x1 €1, xp<xy 6yacun. Llaprra kypa
[xo, ”xl}c:! OpaNUKAE XaM ¢ {X) << g2{X) TeHFCHAMINK Gaxkapuaany. Papa
sralank, @:{x), x€{ Ppynkuua (7.8) tenrnamauuur [xo, x,] opasukm
bupopra xam Hoad OfamaraH euyHMH OYACHH, HABHA  @o(x) =0
x€lxo, x1]- Anmkank yuyn 92(x) >0, x€lxo, X1}, 9:1(x) 20, x€[xe, x
AeRANK {6OWKa Xonraap WyKra yxwaiy Kypraaan). ¢ (xe) =@ (£} ={
@1 {x) 220, x€{ro, x1] 6YArann yuyn @i (xo) >0, @i (x)) <0 TeHrchank
Aap YypuHAH. AKe Xonja, ABHH arap ¢i(xo) =0 6¥yaca, ¢r(xe) =
=={) Gynranupan ¢ (x}==0 ra sra 6ynrap sauk.

3upm (7.7) sa (7.8) TenrnaManapaa MocC PaBHWIAA =@ (x} Ba y=
==y (x) Aefimua. Xocna 6YAran alBUATAAPHANT Yan Ba YHT TOMOHAADH
HH  MOC paBriyra ¢2{x) Ba ¢(x) dynkunanapra xynadTupud
HWKKHHYHCHAAH OHPHHUHCHHH AlMpaMH3:

[g2(x} —q1 (x) 11 (%) @2(x) -.r_(pg'{x)%—[ p(x)g%’ﬂ—] —qiix} X
X5 ] = £ i i 084)]. 7

Xocun 6yaraH TEHMMHKHHRM HKKH TOMOHHHH Xo JaH xp rau
HHTeFpadAaiMu3:

Lo

([0 () — g (0o ) () dx =
*y

y {x d
=p(x|)%(x,)d'pdi') —p )@ (5) 'PL,LX")—- (7.10

By TeHTJHKWMHT 4anm TOMOHH MaH(uii sMac, amMO ¥Hr TOMOH
Mmaupuil. 3unauarra Kenauk. Teopema ucGor G6YAAN.

Uiysn alTh6 jTamusku, #eGoT sTuaran Teopemasan assanru liryp
TEOPEMACHHH KEATHPHE YHKAPHIL MYMKHH. Bynuur yuyn {7.7) renrsaam:
HHHT €4HMH WY e9UM GHAAR YH3HKAH 5PKAn GYnran Goiika eyymu Ouaa
TAKKOCAAHHIIN €TapIHAHD.
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M a m k. TaKrocAans TeOpEMacHHH TeHrAamMa (7.4) k¥punniula E3uaranza xam Hobot

wiukr (ynaa Qi{x) << Qu{x), ¢+ Qi (X} =0, ¢+ Q:(x)y=0).

7.2-natuxa.Aeap (7.7) ea (7.8) renzaamarap yayn moc pasuuda
@i1{x) 8a G2 (x) euumaap yuymul Ko Hos2a 32a 6Gaub, @1 (X) exumrunz Xo
dan xedumeu HAB6ATOQ2U HOAU X, XoSLX| OPACHOQGZU UNTEPBAAOQ
g2(x) > g1 (x} Tenecuzaux Jpurau 6ijaaduean nyKTarap masxcyo 6§iud,
Koazar ryKrarapda ga{x) = qi{x) Tewecusaux gpunau 6fasca, y 5040a
(X} ewumnune nasbardgeu woau X\ HyKTadan wanda Ncodsguiean
Hfaradu.

HcHoT. @2(x) HANF Xo DaH YHTAArH HABGATAArH HOJAHRA xT fAedank.
Arap xt=x 6¥acun necak, (7.10) dopMynasa 3naadar xocka 6yAanH,
ayekd @a{x¥) =0, 2({x0) =0 Aat HoPMySaHHHEF YHT TOMOHH HOJTA TEHT,
yan ToMOHM 3ca MmycGat O6Vnamzu. 3nan xt>=x; Gy¥acun. By xonia
@2 (xF) =0, @2(x() >0 8a (7.10) HaHr YHr TOMOHH MaHbHi, Yan TOMOHH
sca Myc6aT coHaaH uGopar. Hua suaamarra sramu3. Hartwka ucbor
oynau. .

7.4- reopema (Conan rakxocnhamn teopeMmacH). Azap bupop | unrep-
aaa0a g, (x) << g2(x) renecusaux gpunnu 6aub, ¢ (x) 6a pzix) dynsiu-
AAQP Wy UKTEPBAAOT QHUKAANZAN 8a Moc pasuwda (7.7}, (7.8) reneaa-
MOAGPHIHE OUP Xua OOWAGKFUY WIAPTHI, ABHU

P1 (xo} == p2(x0) =Yyo, @l (x0) =p2(x0) =yh (7.11)

MYROCABATAGPRE KAHOATAGHTHUPACUZAR edumaapy Bfaca, y xoada o dan
Jneda pa(x) exum nosza adranmaliouzon UNTepaarda yuwby

ler(x) | > {ga(x) | (7.12)
Teracusauk fpunau. iynunadex, —g{-f-c—:— dynxyun  x=xo 6Grzando

Kabya Kuaaduzan | xuimarudan Gowaat gcadu.
Hcé6or. (7.11) Gouwnanrny waptra kypa

pixo) [go(x0) AL —qu (xo) B EL ] 0.

Suau (7.9) afHHATHH Xy JAK X raua {(x>>Xxg) HHTErpaanaiimMus:

p0f L —g 2] =
= (&0 —q (o (D g (x)dx. BERTALS
g

by MynocaSaTHHHT YHT TOMOHH MYCOaTAHIHHK KYpcaTaMas. {7.11) wapr-
Fa Kypa i {x)g2{x) Hoara teur 6yiia onMaRaH Ba xo GuAaH x(x>>Xg)
0OpacuAa HILIOPACHKH Y3rapTupMaiian. x=xo HyKTana ¢, (xo) ¢z (Xo) =yo--
-yo=y3. Bymnau, arap yo7=0 G6yaca, ¢i(x)-@z(x) (yHKuUEa x=1xo
HYKTaaaH YATDACH eTapiH KHYdK arpodaa mycbar OGyamuu xeaud
unKagH. Arap yo=0 6yaca, @i {xs) pa(xo) =0 6¥nanu. By xonaa anbarra .
yo==0 Ba x¢ npan Yuraary OWPOP eTapAH KHUYHK artpodna dHa
@1 {x)p2(x) > 0 sxaunuaw K¥pcatuiwsr MyMKHH. XaKHKATaH, ¥ > xo 6y/irau-
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@1 (x)p2{x)
{x~—x0)*
JAHMHTHHH XHCOGAAAMUZ () (Xo) = P2 (X0} =Yy =0):

Na ymby GYHKUHSHK ONaiAuK. By QYHKUNAHMET x— x4+ 0 m

lim &%) i, e Sl

rrg 40 (X —10)? =xg 40 Xy goppn XX

= lim QD@ iy $etx) ~alr)
r—vxy 0 A=y ' Ty 40 X — Xy

=¢1(x%) -93(%) = (40)* > 0.

BynrAad WKOPHUAATH TacAHKHHHT HCGOTH Keaub 4yHKaLM.
Ulynpast kuaud, (7.13) MyHocaGaTHIHT YHI TOMOKH Xo BUHT GHpop Yhi
atpoduaa myc6at. ILiywnHr yuyH xo RaK yuraa pix) =0 6yarann yuyn:-

dqu(x) dgai{x) 5 g1 (x)
G ()=~ R ()T >0 ek B4 (wx} )=>o.

Byﬂnau g2{x) =0, x>>x¢ GYACaHN YuyH (%:—% >0 KAHH, AbHI

%%E;— QYHKUHAHHHT x> xy na YCYBUH 3KAHH KeNHG YHKagH.

PaBitnankn, yo70 6yaranna -'%}%?-=l Ba go=0 GynraHpa sca
2

. g ix) . owix)y
lim =1 =—=],
XXy T (x} K—wg @5 (x} yfl

Hemak, arap x> xp 6¥aca, = :x: > 1, Byugan (7.12) TeHrAUKHUH]

ucBoTH Kennb uHKAZH.

7.2-s3cnarMa. Aeap xo dau Gneda Gupop unrepsaada gi{x) aa g2(x) Pyxkyusia
afdnan HoAza Tenz GYamaca, gz{x) >> g (X) Tenacuzsukny YNOan Kywcuapok gy(xy 2= ar(x
TEH2CUIRUK CUAGH GAMOMTLDULY RYGMKLH.

73-scararma. 7.4- reopenadan 1.2- narumanune ucboru Kipunub rypadu.

7.5- Teopema™, Acap Oupgepenyuan TeH22aMa

¥’ +a(x)y +axtx)y=0 (7.14)

Kjpunuwida Gepurzan 6aub, ai{x), ax(x) xoahpuyuenrrap bupop ri<;
S XL o opaaukda ysaykcus aa

lai () | <My, laz(x) | <M2 (7.15)

Bhaca, y yosda (7.14) renzsamanunz xap GUp TPUBKAAMAC ewUMUHIKE
KeTMa-KeT uxtuépud uxxura noau opacudazu macopa h yuyn

* Maikyp TeopeMa mvanandaapra terntian. By Teopemanan ¢==6 6jaransa Banm
[yccen Teopemacu (|15]), 122- Gerra kapaHr) KeAwb 4unKadn.
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S\ M2 4 16aM, — oM,
=

h , , azap M, >0,
0< o< n? 6§aca, {7.16)
h,kmi, azap M,=0 6iaca, (7.16%)
i
hiz '\/Mi acap M\ =0 6jaca, {7.16"")
2

A=+ oo, azap M\ =0, My=0 G§aca. » (7.16”)

Hcbor. ABBas M;==0, My=0 xoawn «ypaiauk. bBywaa 6u3s
{7.14) Tenrnama ypuura y”’ =0 ra sramn3. YHUHI YMYMHH €UUMH y=
=Cix+4C; (€, C; — y3rapmacaap) kabn &zmraan. Arap CP+Ci 50

6yaca, 6y euum TpuBnanmac. Arap €, =0 Ba C25=0 6yaca, y;=C> euum
G6uTTa Xam Hoara sra smac. Arap C,5=0, (C:— uxrHépuit) 6¥aca,
y Xxonpa y=0C x4+ Cqy euum ropuszontan Gy¥amaradH TYFPH UH3HKHH
TacBupAadIn. By um3snk dakat Gutra Hykrama abcuucca YKHHH KeCHO
¥yTaln, ABHH TeFHUWIH YH3WKAN GYHKUHA daxkar 6uTra Hora 3ra. Xap
HKKH KYpuJaraH xonda fi= - oo neG E3MIUra KeaHuwsamus,

{7.16) (7.16") Ba {7.16”) Teurcuzauxaap h yuyh Kyfin Gaxonu
Gepaan. Yaapuu ucloTiaml yuykh €paamMuH MysoXasanap OpPHTAMN3.
Bowxkava afitranaa, [0, k] opainKaa yaryKCHa Ba Y3NYKCH3 andgepenit-
anmadyBud @(x} GyHKkuaA yuyH KyHHAArH

x [ #
ko0 = (e’ @)dt— {(h—B) ¢ @) dt+ | o)t (7.17)
o x 0
ARHHUATHHHT YPHHJIH 3KAHWHH KYpcaTamu3a. PaBuwankm,

x

| e dE=rein — fo®)at,

0 4
L] L]
| =09 ®dt=—(h—nen + | e®)dt
1] x

By TeHriuknapsuar GUPUHYACHAAH HKKHHUHCHHA MOC PaBHLEIA aiiHpeak,
(7.17) wkenu6 uukany.

3uan (7.14) Tenrnamanusr 6Mpop y{x) eYHMHHH oNalanK. x=9 Ba
X =Fh YHHHI KETM3-KET KeJiTaH HKKHTA HOAY GYACHH (HONNAPHH HXTHEPHH
KuAnG {abhn xe7%0, x =xo A} Tannadca Xam My/noxasanap wyHra
§xwam 6yaann). Arap (7.17) akinuarza ¢(x) =y (x) 6yaca, y(0)=
==y (h) =0 GyATAHH YUYH

| e@ds={ v @ dt=y(h)—y(0) =0
] 0

YypHHAH Ba ywOly \

hy' (0 = B @~ | (—py @)

0 X
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aiinuntra sra Gynamns. Bynzarn y”/(§) yprura (7.14) naw y”(§) =
= —a(8)y () —a:(8) y(§) Hd)oﬂann KyaMua:

hy' (2) = —~ § ke (B)y’ (B) b+ 5 (h—E)ay (5)y’ (§)dt—
Q ¥

— [ @@L+ | r-—BDay@ %L (7.18)
o x

max iy (x) | =p ne6 Gearnnaimus. y{x} dyikuusn x=0 ga x=h aa
x|, A

noara afaaurauu yuyu [0, A] opanuxaa Gup Bakraa

lg (BH < pk, |9€) <ulh—§)

TeHTCHANUKAAPHUAT Xap Oupn Gaxapuaagn. XakHkaTtan, y{x) GyHkuua
yiyH x=0 8a x=~h HyKra atpobuna Jflarpanx ¢popmackHia KoNAMK Xai
Guaay Teilnop dopmynacudu (y{0) =y (h) =0 3KaHaHH XHCcOOra OAraH
Xonla)l S3amMus:

ylx)=y(0x)x, 0O},
yixy =y (h48(x—A)} (x—h), O<<B<TL

Bynaan
lg(x) =y (Ox[|xt<<pr,  x€l0, A,

ly()) =1y (h4+8le—m) 1 x—hi<pth—x),  x€f-, A

TEHTCHANHKAAPHH XOCHA Kunamua. By renrcusauknapaan [0, k] opanukaa
ywGy

' nE, arap 0<IE<C <* 6 6yaca
19(8)! < min (g, h—F) 2

w{h—~E), arap %gggh G¥aca

TEHTCH3I/NHK }_(EJIHG HHRAAOH.
Auau (7.18) udbonanuHr OXHPrH HKKH XaauHp Baxoaaiank:

|§ e @u@as1+1 | h—a @y @ el <

éMeu[ { Gai+ | (h—§)2d§]=M2u—-j§.

q
Hlyura xipa (7.18) yuyd yiu0y TEHICH3IHKKA KeAaMus:
ly () | < Myp 4 Myp Tl (O <Ch).

Oxuprd TedrcM3ank y (x) ra mMakcuMyM OepajHran HyKTala Xam
vpuaar. Wyruar yuys
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2 _ 2 )
»%Mm—g*+M2nTh2—< M,n-g?+Mau%—. 0oL’ <12
KR
" A
My—+M,5—1 =0 (7.19)
}l2

M
TEHICH3JUKKA 3raMh3. M27+—§'—ﬁ— I =0 kBaapar renrnama yuwby

— oM, — \[PM 4 160M,  ~oM,+ \f oMY+ 160w,

4M.2 ’ 4M2

naauzaapra ara, OKOpHAACTH KBAAPAT TEHTCHARUKBHHT eunmu (4> 0)

. 1}0%7‘,24-!-50342 —aM,

= 4M,

KpHHHLINE 301211, Araﬁ Mo==0 6¥aca, (7.19) nan (7.16%) TEHTCHANHK
4]

kenuG wnxkaau. Arap M, =0, M>>>0 6yaca, (7.19) pan h> W
2

TEHrCH3AHK XOCHA O¥aaan. Jenatub Yramuaku, M; =0, M.=0 6yaranaa
i’/ =0 Tenrnamara KeJHHaAK. AMMO YHUHT euuMaapy y=C\x-{ C» TYFpH
yu3HKAapaan ubopat 6yauG, y==0, avuu CT 4 C25¢0 Gyaranpa y=

=C x4 Cy TVFpd HH3HK OWUTTAREH OPTHK Hojra sra Gyaa oamadnu.
lemak, euum Tebpanmac HynanH. Bus kypaérran Mmacana sca Tebpanyrun
eyUMAapra rerHwadanp. Teopema wcbor ITHAAN.

M # ¢ a1 . TapsoNiK OCUHNAATOP TEHTTAMBCHHH, ABHH YWOY ¢’ + ofy=0 TeHEnaMakH
ofafndi. YHUAr yMyMH Xakukuit eunmu p=rcoslwi+ o) (r >0} dyuxuuanan wlopar.
Hoasapn opacuiard Macodratap Teur 6¥ans, 2 pan uGopar. Xaknkatad, cos(w!a)

i

DYNKUMARKHE HOMNADH {, = %( -;L+ Rn -q,). topmyna 61aan Eannast (k — 6yTyn con}.

Bynmaw | —(,,=f:::. By terrnamana M, =0, M=o Wlynkar yeyn (7.16") rearcus-

n " [o Vo

Lk -

w =h= M, @
HEJMHG HHKAAM.

HeSor stwaras TeopeMa KeTwa-keT wedrad HeMIap opacuiard sacodaul 6up
TOMORARK — KyfAuaaH Gaxorafan. HlTypm Teopemacuian dofiaananus, afiTharan macopa
YUYH UKKH TOMORAAMA FKeTpemMan (KydaATHpuO G¥namMaiianran) 6axo YHKapHul MYMKHH,

AWKKa Kypa

7.6- Teopema. Ywiby

¥+ Q{xjy=0 (7.4)
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dugpgpepenyuan tenzaramada Q(x) dynxyur 1 untepsasda anukranean,
yaaykcus ea

m'< Qxy KM, m>0, M=>0 (7.20)

TeHecu3aux Jpunau 6jacun. ¥ yoroa (7.14) Tenzaama esuMuniine KeTmMa-
KET Keaean UKKUTA Hoau opacudaau macoda h yuyu

z<hgl (7.21)

TEHSCUIAUK HPUHAL.
H c6o71. By reopesmanu ucboraquidn TAKKOCAQW TEOPERACUORN Kene
potifaranamus. YHunz Yuyn aseaa Kyiudaeu
&
2Y ¢ mPy=0 sa 5‘%—
dx dx
yarapmac KO>PPHUHEATAY TeHIJ1aManaphi oJaMu3. YJapHWHT yMyMui
eUHMJaPH MOC paBHIAA

y=A(sinmix—oa), y=Asin M{x—uas)

KypuHuwaa é&sunaan. Mapas 31aliuK, xo=a,=0a2 HykKra (7.4),
(7.22) Tenraamanapuuui GHpOp €RHMAAPHAHHT HOAH OGYJIACHH, ADHH
Y €UHMJIaPHH MOC PaBHILAA @{X}, Pm{x), @y (x) Re6 Bearunacak, g(xe) =
=@ (X0) = @y (X0) =0 6V1a2H. @m{x) BA @y (X) eUMMIAPHHHT HABOAT-

JATH HOJAAAPH MOC PaBUILAA x9+—’g—, x0+—"£— {n — Gytyu con) dop-

+My=0 (7.22)

MyJjanap Ounan TonMAanH. @(x) GYHKUHAHWHr Xxo [AaH YHraary
HaBOaTAarH HOTHHH &y AeRNHK. YHOa x| —xo=h GYnann, (7.20) TeHrcus-
JAHKAAH TAKKOCAAW TeopeMacHra kypa (7.4) renrsmama @(x) eUHMUHHEHT
HATHEPHI KeTMa-KeT KeJraH HKKHTa Xg, X; (xo<<xi) HoJMApH OpacHia
@ (X} OYHKUMAHMHT KaMuaa OuTTa Hoad  €raiaM. AMMo ¢, (x)

(YHKUHAHUAN Xo AQH YHTAAard Has6aTaard HOJIH xo-{-i— 6Yarann yuyM
xn+%g X\ TeRrcH3anK Ypuiau 6¥aansn. LlyHra yxwai, @, (x) eyuMHUHT
X0 Ba x@—{-—:;- HoMTapH opachia @©(x) QYHKUAAHKHAT KaMHaa GHTTA HOJN
Gy1aju, ABHH xugxlgxo«i—%. Tornuaran HKKH TEHTCH3AUKHY Gupaatn-

THPHE, —;—gx.ﬂxog—;% HH, AbHU (7.21) TEHICH3NMKHW XOCHN KRiamu3.

Teopema nctor G6¥aaH, _
(7.2]1) TeEHrcH3IHKHH AHAaZAa KY4aHTHPHIN MYMKHH 3Mac, SbHH

[%, T’;-] OpaJUKHY Khupafitupumn Mymkud smac. Byuunr Goncn, Q(x)

GyHKuns Yarapmac Gyaranaa (7.21) TeHrcHaauk ypuura h—

3|z

n
M
TEHIAHKKA 3pHnIaMu3.

Mucoa cudpaTHia siva rapMoHHK TeOPaHUWNAPHU oncak, M=m=q
6yarann yuyd (7.21) paw h=n/e kenn® uiKaaH.
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Bepunran TeHraama euHMiIapH TebpanyBuk Oyaca, Kypuaaérrau
OPaNHKAA eYUMHHHT HOMMAPH COHH XaKHIa (HKP IOPHTHIL MYMKHH.
7.7- reopema (Knezep teopemacu). Acap (7.4) Tenesaamada @ (x)

PyrKyua xoSo X << + oo unrepsasda 0<<Q(x) < :i? TeH2CUSAUKHY
KaHOATAGHTUPCE, ¥ xoada (7.4) Tenzaamawune uxtuépuil Tpusuaimac

ERUMI XoS<X < 4 00 uHTEepsaAda weKcus Kin Hoaaapea 3ea Gfaa
oamalion; aeap xswx<C + oo unrepsarda Q(x} ¢yrxyua

—[if"’-< Q(x) (a=const>>0) Tewecuzauxnu KAROATIQNTRPCE, Y 50100

4"
| 4 .
UXTUEDUE TPUBUGAMAC CHUM XKISSX<C - 00 UNTePBsairda 4excud Kgn
rossapea ea Gijaadu.
HcBot. Takkocaall TeopeMacHHH KYAdall MaKCaaMaa

2
Y +y=0 (a0, x>>0) (7.23)
X

Sitep TeHIIAMACHHH ONAHAHK. Byuaa Q{x) =§—>0 Oysratu  yuyH

(7.23) Tentaama eunmaapH TefpaHMa Xapaktepra 3ra GYJUIIH XaM
MymiHH, TerHiiamn xapakrepucTuk teuraama k(k—1) +a’=0 éru £*—

—k-+a®=0, yuuur naamanapu sca k|‘2=~12—,—_|: V%—rﬁ. Byuzan kY-

|
PHHAAHKH, a2>T 6yaraHaa 3finep TeHrNaMacHHHHT edumaapy TeGpan-

Ma Xapaktepra 3ra Oyaazn. tly xoana ymymuid eyum

y=C, VX cos('\/a?—;— Inx) +
+ G V’} sin( V(F—%— Inx), <yl 4+

KypuHumwaa €smnann. Wynaaid kuand, (7.23) TeHrnamMandHr eynmJaapu
aQ-s.;—} G6yaranaa (I, + oo) unrteppansa teGpaHmac, 02>% 6¢nranna
3Ca Wy HHTepBastla TeGpaHyBuU Ba YeKCcH3 KYN Hoatapra sra 6¥aaan.
upm ywy : .
Yy =020, (7.24)

Y+ y=0 (a0, x2x) (7.25)
TeHrJaManapHy KypaMmu3. VYaapaauw Oupuduncuaa (7.23) ra kypa

az=j£—, HKKHHUYHCHAA 3Ca az=]—:’f5—>%

Arap O{Q(x)g:'?‘(x;;xa) TEHICHA3NHK YpuRAK GY¥aca, y XoJaa

(7.4) TeHFrama HXTHEPHP EYHMHHHHF KeTMa-KeT KeJraH HKKHTa HOJH
opacHaa (7.24) TeHFnaMa eUHMHHHHT KaMHAa OMTTa HOAK ETHHIK JO3HM.
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By 6yanimn MyMKaH 3mac, YyHKH {7.24) TeHraaMmaHHHr ednmaa
TeGpanmac. Jdemak, 6y xoa4a xo < x << + oo uaTepsania (7.4) TeHraa
eUMMY YeKCH3 KV HoJdaapra sra 6yia oamatian. :

Arap Qfx) L S PN X 32X, TEHFCHIJNK ¥puian Gyica, y KO.J

12

na eyumaapn TeGpanysud 6yaran (7.25) TeHriama HxTHEPHH eUNMHHHH
KETMa-KeT Kelrad WKKMTA HOoAM opacHaa {7.4) TeHriama edHMHHH

Kamuga OHTTA Hov érann. Bynaan (x|, + oo} nHrepBaaja (7.4} Teuraa
Ma euMMAapH UEKCH3 KYN HoJapra sra kadH# keau$ uhKaan. :

l

7.4-acaatma. Kresep reopemacudan xijpunaduxu, azap 0<ZQ(x) < :t_.z_'{ TeH2
cudsurda x—oo da Q{x) PyrKKuA KOASd eTAPAUNG Ted RKuMadwea, y yoada Tezuuis
enumaap rebparnnac 6§ra0u. Axxo azap Q(x) =0 6faca, paowanky, y' =0 renziakanun,
dyndasenras cucremacu g (x) =1, @uix) =x pynuiyuarapdan ubopar. Azap Q(x
Purkgur x— 00 0a HOAZA eTapAuda Te3 AKuxaAGwca, Qi{x) $ynkyurnune wwopaceda
KQTBU HO30p X HuHZ erapauxa KaTTa Kutsmaraapuda g 4 Q(x}y=0 Tenzaamarus,
pyndanentaq cucrenacy g (x) =1, 2{x) = x} cucresmadan «kams dapy, xuradu. By line
reopenacy ded ropurusody.

Mucoan. Yuby y”+—y4—=0 TeHrnamana Q{x) 3-14— GyauG, YHHRT GryRAaMeHTa;

X x
cucTemacy {1, ¥ ra ¥ HEHF eTapaHva KaTTa KEAMATIAPHIA RKOH 3KAHKHK KYpCaTaMu3,
— Yzdx 4
By renrnamana y=-e¢ g . y?=~z anMalwTHpHkd  Gawapamus, Harmam

z’=z2+—!;~ Paxkarty  reRrAamMacdra  Keaamud.  YHHHD  yMyMul  eunmi 2=
X
ﬂ—[-ctg (-L+ C) _L {3} ra xapanur). Ui —z 6yArann yuyH
2 * x ¥

g ==Axsin (—I--f- C) =% sin—l-+ Crx cos—!—.
x x £
Paswankn:
1 ! ot [
sin-m =g by —m_|+o<§-),
1 | 1 1
xcosx ﬁx-2! p +4$ 2 —H‘_x+0(—-x§-),
Gy e;'m.a G( I )¢yuxuas yuyﬁ 0 ! / ! Kacp Aa  uerapanaHraW
e e - X ]
; (7)/=

Wlyupai kunn6, dykadmertan cHeTema cndaTria
[ !
X =l 0 -1 X=X 0 —_—
@) =1+0(7), @@ =x+0(r)
GYHKUHANZPrE IraMHul.

1.3-§ YEFAPABHA MACANAJIAP

s L. Yerapasnit macananapwmnr Kyiwanwn. Bus aspaaru GoGaapa:
Kupuu-w Ba IOKODH TapTuban oLk Auddepernan TeHT1aMaaaf yuyi
Oum Macanack Oujaad wyryahavAnk. by wMacananusr FEOMETPU!
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MALHOCH GepW/ITaH HYKTAAaH YTaAHrad HHTErpaJ WH3HKHR H3JallaaH
whopar sau. Ly wuTerpan uH3HK fiHa GolLKa LIAPTAAPHH KaHOAaT/JaHTH-
piMu €Ku HYKMH, 6y OM3HH KH3MKTUPMAC 31H.

Arap / unteppanna annkaanray y==(x) pynxuns y'* =f(x, y, o,
v gy (22 ]) Auddepenuan TeHTAAMaHHHT YWBY

@(x0) =yo, ¢ (x0) =yb. . .9" " () =¢§""", x, €l (7.26)

MAPTHH KaHOATAAHTHPALHIaH eYHMH G¥/Ica, TeHrAaMaHHHT Wy ¥ =@(x)
PUKMH AHA

ex) =y, ¢ (x)=yl,.., ¢V (x)=
=y'""", gkx, x€l v (7.27)

MAPTHH XaM K2HOATAAHTHPAJUMH, Aeral caBoa Tyriaagn. Bynaa f(x, v,
Ve oo D) OYHKHHAHRHE aHWKJIaHHW coxacH oukk D, ., Tynnam-

wh nbopar 6Yau6, (xo, Yo, ¥b, . , Y& "VEDwr1, (00 yu Y ..,

¢i" V) €eD,,, waptaap anbatra Gaxapuraau. AKC Xoada KyiMara

‘4BOJIHHHT MabHOCH Syamaiion.

Casosara xaBof Gepuiy ydyn (7.26) wapr Guran T¥1a aHHKNAaHTaH
1aBAYM y==q@(x) (PYHKUMH Ba YHUHT XOCHJAAJAapHHH Xx=ux, HYKTaza
mcofnab, (7.27) wapTHH TeKWHPULL N03WM. CaBOJ AOWM IOKOPHIArH
(abu Kyfinamacaury xam Mymknd. HoMasaym ¢yHKUNS Ba Xocuaanapu-
[HHT x=Xxp Ba X=4x, HyKralapiari KuliMaTiapuial TyauwiraH n Ta
1yHoca6aT GajKapHIHWAHH Taaad STHW XaMm MyMKkud. llly mynocaGar
juaH KyAHAArH MacanaHH KYsaMmH3,

Uerapasnil MmacanaHuur Ky Aunnwu: arap yuby

ym=fx, 4 ¥, ... 4" (4.2)
TEHIV1aMa Ba
gitxo, y(xo), ¥x), ..., 4" " (x); 1y, yln),
Yy () =0 {7.28)
(xo€f, xs€l, xo5=xy, i=1, 2, ..., n) myHocabaraap Gepniaran 6y.aca,

{4.2) TenraamaHuHT wy (7.28) mynocaGaTnapHH KaHoaTaaHTHPaAHTaH
EUHMHHH H3/al <ezapasuil macasa jeRnaann. by wacana Komw

Macajacura Kaparanfa ymymsii 6¥au6, yHiaw gi=y""" (xo) —
—y};ﬁ" = 0, i=1,2, ..., n 6yaranaa Kowu macanacu Keanb uuKanH.

Arap n=2 6yan0,

= —y, =0,
gi=ylx)—y } (7.99)

&=y(x)—y =0

Gyaca, HKKUHUH TAPTUOIK TEHTAAMAHHHT WHTErPajl UH3WFH Sowaanruy
Y{xo) =te Ba Tw2aa Y{X;) =y WOEPTHE KAHOATIBHTHPHIUH JO3HM
6ynanu. fina, arap n=2 6yand
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& =y {xo) + Py {xo) =0,} s
g2=?y’(xl)+ﬁy(x,) ={) ( A

6yaca, 6y xaMm Te3-Tes yupalifurak yerapapuii MacanaHHHr wapTHaa

uGopar. Dabau xoanapna evun daspudrucunuse wezapasuil wapru e
WPHTHAYBYUH (n=2)

j

&=y(x) —4 =0,

} (7.31
L=y} —4%=0 ¥ =p+0
HapT XaMm yapafian.

Mucoa cupatnaa 4.5-§ aa KVpHAraH MacanaHs oNHW MyMKHIL)
¥ macananga afcuucca Yru 6Yinal yuuar myc6at nyHadHwnia xapaka
KHJIaeTran o6bvexT (HykTa) | vopakaa xapakar KMAHLIM MyMKHH 6Yran
HYKTa TOMOHUZAH KyBAAHUIUM KypuiaraH 3an. Kysjosunnunr teanurn v,
KOUYBUHHHKK 3Ca @ 3a4. Arap v>>a 6¥uica, yexind T BakTaa KyBJOBUH
KOYYBUHHH KyBHO ettt #c60T 3THATAH. KyBAoBUHHHHT Ru@depeHinualt
TeHrAgMacH 3ca

2 — -
y”=%,‘_y;l_ I+, y>0 (4.29},

4]

KypHHRWAA. Arap y(xg) =y¢>>0, y(x:) =0, x;-—:xﬂ—yu}f——— ReCaK,.

uyerapapuli Macanara (KyBAOBUYM yuyH) Kenamua. (4.29) TeArnamanuur
YMYMHUIl €4HMH

o

= (C!y)”ro_____'_,_ﬁ (€ y)l_v_+C2_

2, (1+%) 26‘,(!——3—)

6yarann yuayh uerapaguii mapraapaan C, =ﬁ, C, =y9;§9;‘1;2—+x0 Ke-

anG qukaod. Jemak,
¥, i+Z - av
x=-—9—;—- ;!g_) °"“‘—yu'a—‘(‘y—) e yoﬂ+xo
2(1+—-) o 2(|--—-) Yo -
v o
€4MM uerapapuii Macana LIAPTAGPHHH KaHOATASHTHPAIH.

2. Bup muncan uerapasuii macana. Yerapapuii macana euuMHHuUH!
MasKyAAdry Ba AroHaAKIY MYXum ponb Yihafian. By maeayra ternum
G6ab3n ManayMoTaapHu Gaéw stHn yuyH (7.28) wmyHocabataapaa g
dyHkuHATap ¥3 aprymeHTRapHra wdcOatad 94M3nKAH Wakasan ndopal
6yATaH XOaHH K¥pamuz. AHHKPOFH g PYHKUHANAP KyHAuaarh

&y =°‘g'9(xo) +°"in!/’ (%) +. ..+ am—lym_” (%) +
+879 () +BY () +. . BN () —A=
& +A4,=0 (7.32)
(6yuna &, B, A, i=1,2, ..., n,j=0,1, ..., n—1] — yarapmac)
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kypurdiwiaa Gyacuu. Arap Ai=0 (i=1, 2, ..., n) 6¢aca, Kyiuaran

]
Macana 6up scuncAL wezapasud macasa geimnagu. Arap ) Al O
i=}
6ynca, v bup scuncay Ofamaean macasa 6ynanm.
n- TapTHOIH YH3NKAN GHP XKuUHCAH

L{ply=0 (%)

renrnaMa Ba (7.32) uerapamnii wapraap Gepunras G6yacau, (¥} Ba
{7.32) wmynocabatnapnn A;==0 Oyaranaa KaHoaTJauTHpaANTaH
y(x) eC™ DYHKUAAHA TORHW Macanach () Texrnama yqyﬂﬁap HUHCAU
wezapasuil macasa peinnany.

Pasuwatkn, xap 6ap GHp MuHCHW uerapaBHit Macaga Kamuia GuTTa
TpHBHAA eunMra, Aved y(x} =0, x€[xe, x)] eunmra zra. Ammo Sup
MHHCAH werapasuil Mmacana Tpubnajg Gyamarad edumaapra Xam 3Ta
6yaninn Mymkud. Ly mynocabar 6unan KyiAudari TeopeManid KeaTupa-
MH3.

7.8- reapema. Aeap yi(x), y24x), ..., ya(x), X€{xo, 01} Pyncyusrap
(*) Teneramanun? wudukAu apKau exunrapu bgaca, y yorda L(pyy=0,
gl (y) =0 macaaa rpusuaimac ewumea 3eq Gfauwiu yayn

) £y ... A

_l&w) g . i)

D (7.33)

&) £y ... Ly

JeTepMUHAHTHURE HOAZG Tene Bfautuu 30pyp 8a eTupau.
Hcbor. Teopemannur waprura kypa gi(x), gelx), ..., ya(x)
DyHKUMARAP {xo, Xi] OPAAHKAA YH3MKAH 3PKAU eunmAaap. LIyHuur yuyw

Y Cls:0 6yaranna (*) TenraaManusr Gapya eynmaapu

I |
¥y= E C.‘yj(x)
o=
dopmyaa Onran Gepuaaan. XXymaapaw, g (y)=0, i=12, .. , n

WAPTHH KAHOATIANTHPYBYH eUrMH XaM 1y opmyaa Guaan Sepurags.
Ly caBatan ’

&£ ([ ijf-(x]) =0, i=1,2 ...n (7.34)
im=)
MyHDCaﬁaT.rlapra Iramui, AbHH
Y Gy (x))=0
fm
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éKn
CR )+ 68 () +. . F+Cdl(y,) =0,

C& ) + 0y () +. . +C8(5) =0, §7.35)

Cig?t(yl) +C2§2{y2) +...+C& (4,) =0.
JHay OHp KHHCAH  TeHraama GHP KHHGAH verapaBHi  [APTHH
KaHOAT/IAHTHPAAMraH TPHBHAAMAC eUuHMra »ra JedadK. YHia

y €0 6ynaan. Wynnnr yuyn (7.35) aan D=0 skann kenu6

j=1

upkaau. Arap D=0 6Yaca, y xoama (7.35) aan &, C), ..., C°,

Y C+=0 yarapmacaap ronnnanu. [lemak, yw6y
f=1

H
y{x)y= 3 Cyx)
=i
PyHKLKA TpuBHAAMac GYauG, Gup XKUHCAK YerapaBHii Macana wapriapu-
HH KaHoataaHTHpand. Teopema MeSoTaanin.

75-acanatma. Azap g?(y)==0 weaapasull waprés i=1, 2, ... , m, m<n Bfaca,

Y X0AGa GUP MUNCAL 4e2aPasui NACAAG TPUSLAAMAC extiM2a 32a; azap (D) marpuya paneu
ror<nli=1, 2, .. ,n) 6faca, y xoada Sup wuncsu wezapasud macasa €, Co, ... Cy napea
RucGaran Karoud {fn—r} 14 Cu3usAl 3pKAL evunza 320 6§2a0u. By TaCARRNAPHHHT weboTu
paBlaH, .
76-acaarmMa. (D) marpuganunz ponzy PuruoamenTar CacTema g, Yo ... . Ya Hi
Tanaguea Gorauk nac. Xakukatan, 6Hp i, Yo, ... , Yo hyHAaMEHTAR CHCTEMAAAH HKKHEDH
Y. Yoo o, Yy PYHAZMEHTAN CHCTEMArAa YTHW YHIHKAH AAMAITHPHIL EPAaMHAA, ABLHH
yuby
n
= z ayy i=1, 2, ...n
i=t
tdopMyna GHRaH amatra OMsHPWNaaH, GYHAA 4y JApAAH TYIHATaH AETEPMHHAHT HOMAAH
hapKnk, AAMalWTHpWW HATHXacula (F} maTpuna (o) MaTpuuara xynafiTupunans.

Wynnur yayn (D) wmarpuuanunr paura ysrapmaiidn. (D) WaTpuua paWrd sezapooud
Macorn pasey Reftmnany.

3. bup wuancau vyerapasnii macana yuyn I'pus pynkunncn. Tudde-
peHuHaa uoaa L(p)y Kyduaary KypuHuwaa GYachu:

Liply=ao()y'" +a(x)y" " +. . +a,_ () Fa,(x)y. (7.36)
aplx) 0, xel.
72-tabpug. Yuby
Lip)y=0, £{y)=0, i=1, 2, .., ¢ (7.37)

uezapasuil macara yayn Fpun dynryuscu 0eb wyndai Gix, B) Ppynkyua-
eq adiruraduxy, y pyrxyua {(x, E): xo K< X, Yo < 1) énuk coxada
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anuKAanean Bgaus, [xo, x\| opasukdan osurean yap 6up & yuymn x nune
Pyrkyuacy cuaruda Kytiudaeu wWapTAapHE KAHOATAAKTUPAON:

1°. Gix, E) pynxyus x sa § G¥imua [xo, x| opasukda yaaryxcus,
x 6ytuna (n—2}- raprufzada yarykcus dudiepenyuarianys«u;

2°. {xo, x\] Odan oaunean uxruépud radunaanean § yuyn G(xk)
Pyncyua x 6Jhuqa |xo, ] ea [E, x\]| opasrukaapnune xap 6Gupuda
(n—1)-8a n-raprubau xyocusasapea xam s2e, ammo (n—I1)-rap-
rubau xocwzacu x=k uyrqmda &temu y3uauea 32a, ABHU

_— (E) (7.38)

3°. [xo, EyBa{ §, X\ unrepeassaprune xap bupuda x Hure GyrKyuscy
cupatuda G (x, E) dpynxyun (7.37 ) mynocabariapuy Kanoarrantupadu,
avru L{p)Gx, £) =0, £ (G(x, §))=0,i=1,2, .., n

7.9- reopema. Azap (7.37) ueeapasud macara axar TPUBUAA eduMEQ
3ea Bijaca, y yoada wy macara yuyn seona L pun pynxyuacu masxcyd.

HceboT. yi{x), yalx), ..., yo(x), x€[x0, 1] dynxunnaap Lip)y=
=0 TeHrNaMaHUHT YK3HKJAH 3DKJH euumaapun Gyacuu. ¥ xospa Gy
TeHTAaMaHHHT Gapua edumaapn y=Ciyi(x) +...+Cuyn(x) dopmyna
6usaH e3unaan. lyHunr yuyn Cy, C2. .., C, napuusr GUpop KuiMaTHAa
6y dopmynaran G(x, §) PyaKuHaHH XOCHN Kiaa 04CaK, TeopeMa uc6or
6yaraH Gynaau. Arap I'puH OYHKUWICH MaBXyd Oyaca, xosix <%
KHTepBANA

Gx, By =a{E)y (x) +ax(E}ya(x) . . . Fan(E)ynlx),

& <Zx< x| HHTEepBafAa 3ca

G(x, £) =b) (8} (x) +b2(E)ya(x) +. . .+ ba(8)ynlx)
MmyHocabatiap Ypusau O6yadiiu kepak. Bynaan (n—2)- taptubrava
XOCUAANAPH Y3AYKeH3 Gysranu yayH x=§ 6¥aranga yuo6y

e (§)en (€} +. . +an(§)yn(§)] {61 (E)y (5} +. . +bn(§)yn(’é)]——
(a1 (B} (E) + - +an({’é§))yn((§))]]—[b:{E)y’ §+..
ba yn =

[a By~ (&) +. . A a By~ ()]~
—[6 BV "7 B +. . A5, (B (B)]=0

TeHruKAapra ara Gynamus; (n—|)- TapTHOJIKH XocHla yuyk 3ca
[an(®)ul""" (B) +. . A-a, (E)y~ " (B)]~—

=[5, B " () . A5, (B ”‘5”="EOTET

TEHTJHKKA 3TaMH3, Arap Co(8) =bo(E) —a.(§) necak, wKopuaary
TEHTHKIap K)‘HHI.L&FHIIE e3HJ’!a£lH
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Ci®y ) +.. +C ()45 =0,
CEYE +. . . +CEYE) =0,

. i . . . . . . . . . - . . . (?.39
C B4 (8) +.. +C, (B (§) =0,
CHBY ™" (B) 4. A+ C B (B) =

By cHCcTeMaHHHT RETePMUHAHTH SH3MKIH 3PKAM 4 (x), ..., YalX}
(xos{x<{x)) (pyHKUHANAD BPOHCKHAHHHWHT X ={§ HyKTapard kudmaTy-
Aan nbopat. Mawaymin, 6y xonaa W(E) s=0. Wiynnnr yuyn (7.41) cucre-
Ma OCTePMHHAHTH HONAAH HapKAn OMp MHHCAM GyaMarad cHcTeMma
cupatupa arona eunmra sra. Wy edumun CP(E), C(EY, ..., CP( &)
aAe6 Gearwnaitmus. Jemax, (7.41) cacrema C,(E} napus Gup xuiiMatan
aguknaiinn. man C)(E) =00 (8) —d (}) 6Varaun yuyn b2 (E) Ba a) (&)
AApHH aHUKAAU GUA3H WYyFynaanamMud. By kosdduunentsaphyn uerapa-
BUfl wiapTrapaaH QoAranannd rtonamus. Yeuur yuyn g (y) un GyHaadn
&3amu3: '

L) =g, () + &y, {7.40)
0y epaa

L= T a¥y (x), dhiy) =
=%

=3 By x), i=1 2 ..., n

=0
Arap (7.40} ma y ypaura G(x, £) dyakuwanm Kyicax,
g (G 8)) =a,(§) go(th () +. . 4a,(E) gl (4. (%)) +
+ 6, @)y (th () 4. . A8, (B g (y,(8)) =0
TEHTNUKKA KenaMmud. Dynna ap nap ypHara by— C§ AapHn KysaMus:
by (B () +. .+ b BV, (%)) + (b, (B) —
—CHEN &L (1 () ..+ (5, (8) ~CL{E)) &, (g, (x)) =0
bynaar (7.40) ra kypa
LE L () +. . A0, (B) g (h(x)) =
=CUE At (D)) +. . FCLE gL (5, (x)) (7.41)

xeau6 auxaan. Arap i=12, ..., n aecak, (7.41} aan b b2 ... b
Japra \Hucharan f# Ta 4H3HKAH TEHrMaManap CHCTEMACHHM XOCHA Kh-

Aamu3. By 6up muscan 6yamaran cucrema, uynku 2 (O (E)* 50 Ba

it

Ly (0)) %0 (=1, 2, ., m j=1,2 ., n). Arap g (x))=0
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6yaca, (7.41) nan 65(8) =Cl(§), a)(E) =0 xeaub wnxann. Dy xonsa

reopemakpHT #eGOTH paBllan, JHAU i (g (x}) F=0 Xonun kypaink. bBys-
pa 7.8-Teopemara K¥pa (7.41) CHCTeMaHMHT AeTepMHHAHTH (b,
By.... . be napra nucbatan) noanat dapkan. demak, b1(E), ..., brlE)

AAPHUHT ArOHA KWAMATHHH TOMa ONaMH3. Ywa Kuﬁmamgpuu b?é&),
BE), ..., DR(E) necak, a1(E), ad(E), ..., ai(§) aap al(§) =b/(E) —Ci(E)

dhopMyaasap 6uaan toanaan. a{g) Ba b;(§), i=1, 2, ..., n1ap yuyH
TONKAFAK KuiiMaTaapuu Ternlnik ugoxara Kyiicak, G{x, §) yuyn
Z a?(g)yj(x)-xog_x{g. _'
Gix, & ={ "' (7.42)

Y62 (E)y () Hx <,

j=1

tdopmynara sra 6Gynamns. llynnain xusuG, [pyr  dyHKuMsacHHUHT

MaBXYAIHrH Ba AFOHANHrH wWcOOT 3ITHAAM. By Tteopemanunr uncborn

TervwAy Upun HyHKUUACHHR KYPHW YCYNUHH XaM V3 WYHCA ONadH.
Bip KHHCANH derapaBuil Macala MM3AKAHM OHp uuean Gyamarad

Andpepeduuan TeHrAaMa YYYH KYHARJIraH OYACHH, ABHH yiuby

Lipyy=f(x), =0 i=1,2 .., n (7.43)

Mmacana Kypuisaérrah GyacuH. By wmacataHMHT e4nMuHM KyifHaar:
TeopeMa OepafH

7.10- teopema. Acap (7.37) macasa paxar rpuguas ewumea 32a
6gaca, y xoada [xo, xi] oparuxga ysaykcus O6yaean uxruépud [(x)
Pyrryua yuyn (7.43) macaranune evumu maswyd. By euum yuby

*

y=1{ Gx. HIEE(G(x, &) (Tpun Gynryuscu)  (7.44)

*y

Ppopmyan busan upodaranadu
Hcbor. (7.44) popmyna Sunan anukAanrak 64pop y{x) GyHKUUAHK
onadaunk. By dyvakuna (7.43) MacataHHHT €e4HMH SKaHHHH, FbHN yIUGy

Lipyy(x)=f(x) (7.43)
Lyley) =0 i=12 .., n (7.46)

anuAATAAp YpuuaY skanusk ucGoTnaimus. Assan (7.46) um kypceataii-

K. G(x, §) pyHKunAnuHr rabpubura xypa osnkran y(x) GyHKUHS

(n—2)- rapTuOraua ysaykcus auddepenunaananysun. LUynanr yuyn
XOCHAAIAPHH

k4

= § R par o=1,2.., a2 (747)

0

Kaou é3ut MyMKaH. (7.47) Gopmynani v=n—2 ga KyHnaaruua Saamus:
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yo = § SO fyary | SO gy

*a

DyHnnan siHa x 6yiinua Xocura onamMus:

0 () = S _f"_;ﬂiél_f(g)d§+(m) l fix) +

=y —0
+S i.__(_;‘x_g?_”g) dt— (6” G(.r g))l”x)’
Emx+0
2
Aummo —a—x%‘_i}g)— dyuxuna x =& nykTaga yaayKcus GYarauu yuywy

OXuprn thona conaanainann:

!
i

— S Mf(g)dg (7.48)

=ty € TG B ey b P G B -
¥ = § S fE)dE+ 5#6 S e

*n

by dopmyaasan ana 6up mapra auddepenuunannad, Kydnaarn ndoaauu
TONAMHK3:

y )= | LOmD 20 f () g+ (——_————G“ g‘)Ig s fO T

*o

T 7Gx, &) _
+1 Lin_é)_f@)dg-—( gt )lg L=

X
X

= § e a4

p ( " féx). (7.49)
]
Mavaymrn, g (y) ndona y{(x) Ba yHunr fn—1)- raprabrava xocniana-
PMHHHT Xx=Xp Ba X==X; HYKTAlaFl KuiMatiJaphiu ¥3 Huura oranu.
lilynra kypa, (7.44) (7.47), (748) asapaan coana Y3IrapTHPHINGRP
énnaMufia KyHugarura ara Gyaamus:
a—] n—1
g =7 a’yx)+ ¥ 6 yix) =0+ Z By (x) =
j=0 f=g i
n—1 i i !
— ] # Gix, £} — @ @ G{x £y _
P e LL T )f(!,—',)dg

Xg g jomD

*,

={ &6t e

Xy
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G(x, £) dyuxkuua Tabprd 6yinva g (y)y=90 (i=I, 2, ... , n) wera-
pasuil WaPTHH KadoaTJanTHPaLw, sibhn g (G{x,k)) ==0. Iyukur yuyr
OXUPTH MHTETpaA Hosra Tedr Ba g {y{x)) =0, i=1, 2 .., n MyHoca-
GaTaapra aramd3. Bynnan oannras y(x) ¢yukuna (xo, x| opannkaza.
yerapasult WAPTAAPHH KaHoaTAawTHpUWH xeaul unkaaw. Jemak,
{746) ncBor »TanaM, IJuau (7.45}) Hu ucbor srtamns. Teopewma-
HUHI wWapTHra Kypa {7.37) wmacana GakaT TpuBHan euuMra 3ra.
7.9- reopemanaH L(p) G(x, 5} =0 skanu uuxann. lllysuns yyys oaunran
y{x} Gynxuna xocnaasapuuuur ypuura (7.47), {(7.48), (7.49) popmyna-
Aapaau doitaanaanb, ¥z udopacunu L{p}y Aunddepeninas udosara
Kynmus:

£
L(p)y{x) =0, (x) [5 LECH {5y g+t ]

a,{x)

+a, (x) 3 L8N fgydp .. o+

E
+a,,_.(x)j 0L B fE)deta,(0) | Glx, BE)dE=

£y i

t ==
S [ao(x)d Gix, §) Yo 0 & ji_x 3) 4.+
XU

o, () 2EEE o ()G (x, BN @I+ f(x) =

£
= § (LP) Glx, §))f @) E+Fx) =Fl2).

£ Il

0
Hemak, (xo, &)} umrepBanga L (p)y{x}=f{x} ahnnar ypunan. Wyura
yxwiaw (&, x)) HHTEPBANAA XaM WY AfHHAT YPHHIH SKaHU KYpPCaTHaaln,
Hlynaait kuaunG, {xe, xi} nareppanna yaaykcus f(x) GyHKUHA yuyH
gannran y(x) dyukywa (7.43) verapaBHit MacaNaHkHr eunmp Gynany.
Teopema wncbor Gyann.

4. Bup xuncan Oyamaram uerapaswii macasa. {7.32) dopmyarana

L

Y Al5£0 6yacun. Bus Gup wuucin Gyamarau derapasuil Macanauu
i=0 '
Kypaitanx. by xonna acocuft xyaocanu Kyiinaaru Teopema udona stany.

7.11-veopema. YVwuby L{(p)y=0 rencsanna bup muscan Gfasmazan
WAPTHL KAMOATAGHTUPAAUCOR A20RA equsnca 32a Biruu yuyn moc up
WUHCAU He2apasull Hacasa HaKaT TPUBUAA ewumea 32a Of ruw 3apyp s0
erapau.

Hc6or. 3apypaunru. bBup xudcan 6yamaran uerapasui
Macananuur equMu #{x) Ppynkuns 6yacud. Yuna L(p)y(x) =0, x€|x,
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x18ily(x)) —Ai=0 aimnarrap ypuuan 6yaanm. Bup x
Aunppeperunan TeHrTaMaHHHT GYHAAMEHTAN CHCTEMACH Y| (x}, yo (.r}
y,,(x) dbyHxuuanapaan néopar 6yacan. Y xoana HXTHEPHE @
Y= }" Gy (x) dopmyaa Gunan ésmnaan. Ysrapmac C,, Ca, .. N

i=l1

AAPHHHr Onpop KHAMATHAA y(x) euuM XocHA OYACHH HeiuK, R
H o

y(x)= 3 Cly{x). By dynkunanu 6up xuncan 6yaMaran yerapa

wapTra Kysmn3. CoaLa Yy3rapTHPpHILAAD HATHXKACHAA KYUHAGTHHY Xi
KHAaMH3!

Z Clt, (%) ) ”"+Rf [ ( Z Cy, (x) ) 0 -w%l.

yal j=0 v

0= Z al’

j=0

=5 ( g {xo)) + T8 (% C‘]y‘”txr))—ﬂsr-’

je=0 v

HM*

Ll ' a—t
=) C‘i[ Y o (%) +

vaxi =l
+ Z “’yi”{x)] = Z Qg (y) —A
a1 el
Jlemak, ywby }
Z Ceg?(y‘\.)=’4n t"_""l- 2; . n (7£

cHCTEMAara 3raMu3 By CHCTemaﬂuHr fgetepmunante D=0 ((7.33)

KapaHr), 4yHKH Z (CP)2 =0, Z AZ 0. AMmo D50 6Jnranna m
i=\ juml
64D XHHCAH yerapaBHH Macana 7.8- reopeMmara Kypa (akaTt TPHBH
eunMra sra Oynaan.
Etapanaurn. Bup XKuHcan yerapasiit Macana ¢akar TpUBH
eynmra 3ra 6yacun. ¥ xonna D=0 6yraam. Hemax, {7.50) ra k¥pa 6
KHHCAH GyaMarak uerapaBuil Macasa firoHa TPHBHAJAMAC e€uuMra 3i

n
uynkn (7.50) aan ) C? =0 TeHrCH3NHKHA KaHOATJaHTHPAAMIaAH |
vam |
Co, ..., Cu yarapmacaap 6Hp Kuiimatau Tonunann. TeopeMa T¥na ne€
6yann.
7.3-natuxa. Aeap bup muncsu 6jamazan wezapasuli maca
ukkuTa. Y= {x) 8a y=ulx), @ilx) E=p2Ax) euumea sea Hya
y xorda y=qi(x) —@(x) Ppynkyus moc Gup Kuncau wezapas
MACAAQHUKE TPUBUAAMAC exumu Bfaradu; axcuw+a, aeap Oup muHc
dezapasuil Macaan Tpusuaimac ewumaapza sea Oijaca, y xoada 6
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CAu ﬁyﬂmaean qeeapaeua Mocaan & Ouponra xam exumaq 324

Mulou ki wexcus Kgn edumaapea 3ea 6ijaaou,

HedoTr. ABRaa HATHKAHMHE GHPUHUM KHCMHUHY ucﬁomaﬁmus

Papwankn, L{p)pi{x) =0, L(p)e2(x) =0 Ba nemax, L{p) (@i {x) —
vye(x)) ==0, aua wynra yxwaw g {ei(x)) =4, L{p2(x)) = Ai{i=
10,2, ..., n) wMyHocabatnapaan  g! (pi{x) —g2(x)) =0 keaud
tkaan. LHynaur yuyd . y==@{x) —go{x) ¢yHkuua Odp KHHCIH
wapasuil macana Li{p)y=0, ¢ {y) =0 yuyn TpuBnaamac eunm 6¥na-
1.

SHau, arap Onp XuHCAH uyerapaBuil Macana TpHBManMac y=y{x) 0,
“lxo, x] euumra sra GVaca, D=0 6ynaan ((7.33) ra -kKapamur).
xonga (7.50) cucrema € eyumra sra Gyamakian éku Yekchi Kyn equMra
‘a Gynagn. Hatua uclot 3THALM.

SHAH Yn3kKAH Oup xuacan Gyamaran anddeperiinaa TeHTAaMAHH
rafiauk, abkK L{p)y==]{x), wy Gunan Gxpra 6up >kuncnin Gymaran
rrapasuit wapT xaM Gepuaran Gyacud. Bouikaua a#firradaa, ywoy

L{p)y==f(x),
&y =A, Z A,?;eo. i=1,2..,n

i |
ip XuHcan 6yamaran yerapashli macanaun Kypaiiank. By macanauuHr
MM# XaKuia OHKD WOPHTRIN yuyH aBBan g (n{x)) =4, WaprTHHy
KaHoaTAaHTHpafHTaH HXTHEPUA n(x) € C[x, X ] GyHKUMAHH oOAamu3.

Cyurpa z(x) =y{x} —nix) a.rmammpm.uﬂﬂ Gaxapamui. By ¢(x}
HYBKUNA YUYYH

gz =g @) —nx)) =& (y(x)) —& (n{x)) =0,
£1z(x)) =0 (7.52)

fHp XHHCAN verapaBui waptra sra 6ynamus. bepuaran auddepenunan
eHraMa (2(x) GyHkuuara uucGatan}

Li{pdm{x) +2(x)) =]{x)

Lip)z(x) =f(x) —L{p)n{x) =F(x) (7.53)
K¥puHywra keaagn. Iwan (7.53), (7.52) Oup xuucan ueraparuit
iMacaslann Kypuin mymkHH. 7.10- teopemara kypa, arap L{p)z(x) =0,
P (z{x)} =0 macana paxar TprBHai euuMra sra 6yaca, y Xon2a [xe, xi]
YPANUKAA YINYKCH3 6Yaran WXTHEPHA F(x) ==f{x) — L (p)n(x) PyHkuus
MyH (7.53), (7.02) mMacanaHuir eunMH MaBXyd Ba

(7.51)

ibHH

eKH

*y

Z()={ Gx, HFE)E (7.54)
iyprHMAa é3unasu. Arap n(x) ¢yHKUHR MOC GHP XXHHCAH TeRrAaMa-
IHHT eunMM G6¥aca, y xoaaa L{pIn(x) =0, F(x)}=f(x) 6y.nam| Ba
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) !
(7.54) popmyaa z(x)=$ Gix, EYF(E)dE kipuHHIWAA E3uNHLIM N
*o 1
KHH, : ' '
IUyusai kuanb Kyfugard Teopema HCOOT 3THAAM.

7.12- reopema, buszea (7.51) OGup xmuncau bjamazan rzeeapai
auaca/m Gepuszan Ofacun. [xo, xi] opasuxda y3asyxkcus 6gazan
g2{(y) =A, 6up xuncau Bijanazan wezapasuli WaApTRI KAROATAGHT
duzan uxtuépud dynkyuany n(x) Gedaux. ¥ xoada, azap L{p) (y{x)
—n{x)) =0, & (y(x) —n(x)}=0 macara GaKar TPuBUAL eHUMZA .
Giaca, y yorda (7.51) macarn ewumea s2a ea by ewun yuwby

|

yr=n@+ § GG DFEE (5

(Oynda F(x)=[(x) —L{p}n{x)) Qopmyra Ousan Oepuaradu. A
Lp)n(x) =0, £ (n(x))=A(i=1, 2, ... n) mynocabarasap ipu
Gijaca, y yorda F(x}=[(x) ga (7.5]) macaranune equm '

: yy=nx+ § 6 HIE% (7.5
*»

Kijpuruwda é3uradu

7.4-§ AHOGEPEHIHAN OREPATOPHHRT NOC
KHBMATAAPH BA XOC YHKILHAJAPH

. DHP MHNCAH UHINKAH TEHFAAMA YUYH XOC KAAMAT 8a X0C QYHKL
TYWYRYACH,
73 Tanph. Acap wyndad 0£y(x) €C* ({1} pynkyun Tontaca
Oy dyrkyus yuyn yuly
Liply(xr)=My(x), x€&l = S CR

ainurtT Gpunan 6aca, y yoarda b con L{p} onepatoprune xoc xuiina
ylx) pynkyuanune fau sca L{p) oneparoprnunz xot dynxyus
detluradu. _

YwGy GHp MHUHCAW yeraparuii MacanaHH, Abln

Lp)y=hy, &(y)=0,i=1,2, .., ¢« (7.

Macasadd Kypaiiuk. LIy macananunr TpHBHasMac ewnmaapura i
Kenran A HHHI KHEMataapun L{p) onepaTtopuHHHr xof Kuimaria
TETHINIH TPHBHAAMAC €UHMJAAD 3CAa XOC PyuKyusiapu NeRHNaAH.

Arap yi(x) Ba ya2(x}, x €1 PynRUMARAP ) HUHT OHTTE KHIMATHFa
KeAraH TpHBHaJiMac edMRM, ABHH Xoc (yHkumsanap O6yaca, y Xonna
OYHUMANAPHAAT HH3KHKJIM KOMOHHAUUSICH XaM A Ta MOC Keirad .
¢$yuKusa 6¥aann. Xakukarau, arap

Lip)yi(x) =dgix), Lip)y:(x) =RAy(x), xei
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RuHATAAp YPHHAH O¥ica, yHOoaH

Lip) (Ciyi (x) + Coye(x)) =M{C (x) + Coy2(x))

hl'.nuﬁ ynKaan. AMMo L (p)y==hy OND XKHHCAH TEHFNAMa YHIUKAK 3DPKAW
QUUMAAPpH 1 Ta (n — TEeHrJTaMaHHHT TAPTHOH) 6VAranu yuyd ywody

.3 ®

Lip)( ¥ C,-y,-) =i (2} C}y,-('x)), x¢l
j=t \ j=

RRHHAT &k HHHT k<7 TEHICHINMKHH KaHOATAaHTHDAZMTaH xuﬁuamapu

yiyn TYFpH Gyaanu. Arap k>>n Gyaca, uH3uKkAH Gup” HHHCAH

TCHTIAMARMHE HXTHEPUA n+l T4, AeMaK k Ta (k>>n) euHMH UHINKJIH

GOFJIHK GYNAraHH y4yH z Cy;{x) =0, x€/ aliunarra kenamus. byuaan
f=I1
OAHHTAH A COHTa TPUBHAS €UUM MOC KeNHIIH uiKaaHn. By aca xoc Kniimat
Ba XOC (pyHKuM# Tabpuura 3ul.
7.8- TeopeMara Kypa, (7.56) macana rpuBHaaMac eYnMra 5ra Gyanuu
yuyH yiuby

gw) ) ... &)

Sw) &g ... S

D(A) = (7.57)

&) ﬁ(yz . Qo(yu

((7.33) ra xapaHr} AeTePMHHAHT HOAra TeHr 6YAulIK 3apyp Ba eTapJiH.
Bynaa D () ¢ysKuna A ra vucGaran 6yTyH aHaANTHK QYHKUMA 6Yau6 *),
y L{p) onmepaTOpHHHT xapPaKTepucTuK OeTepPMUHANTU neﬁﬁnam{ By
ypuHAa TywyHapar Gyaniuy yuyr (7.55) Tewraamanuur

_ 0, arap f==v,
Iv ) 7.
(%, 2) { I, arap j==v (7.38)
{Oynaa j, v==1, 2, ..., n) GOWNAHFHY WAPTAAPHH KAHOATJAHTHDPYBYH
dyHaamenTal cncremacnun
pilx A), goln &), oy galn A) (7.59)

‘ne6 Gearunafinnk. ¥ xonna ! vuTepBaLLAH ONWHTAH X HUHT Xap GHp Talink

(MyaisH) kuiimataapuna (7.59) dyuxuuanap A HAHr GYTYH aHAJHTHK
pyuruuanaph 6yraau. iy cababaan D (A) Xam aHaauTHK HYHKIMAIUP.
fOxopuaary puKpaap Ba MypakkaG G¥amaran Mysoxasanap épaamu-
Ia yudy TeopeMaHHHT YPUHIAH FKaHHra HUIOHY XOCH/! KHJHL MYMKHKH.
7.13- reopema. 1} D()\) pynrxyuanune noasapu L{p) oneparopuun:
xoc Kuimararapudan ubopar; 2) azap D (L) dynxyus aldnan nHorza Tenz

' Arap Supop / uKTEPBANAA AHHKNAHTAH % (X) GYHKUHA WY HHTEPBAAHUHE Xap GHP Xo
HYKTACH aTpoduna X —Xo MHEHF Dapaxaiapn OFduua wy dynkuusra SKKATaLYBYW
Aapaxann Kavopra &inaca, y xonpa y(x) Oypkuus [ nHTePBANLA GHOANTUK PYRKYLR
AeRRNaaH,
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Gjamaca, y xoada L(p) onepaToprune X00 KUGMOTAGPU CAHOKAL TYNAGM
Gijaul, yaap weKkau AUMUT HyKTaza s2a Ofaa oamaddu.

A#dtu6 Vramuskd, arap D(A) OYHKUHAHAHT HOH GYaMaca, y xoana
L (p) oneparop xoc Kufimarnapra sra 6yaa onMaitan. AMmo A xoc kiéimar
D{}X) nunr xappanu HOMH GYAHIIN MYMKHH.

Arap Ag con D{A) ¢yHKUMAHKAT oannil HOAH Gyaca, By A¢ con L(p)
ONepaTOPHRHT 000uld xoc Kudmary AefinhaiH.

2. BHP XHHCAH GYNMaran YM3NKAH TEHIAMa YUYH XOC KHHMAT Ba X0C
Gynxuna rymynwacu. Yoy '

Lip)y=2y+f{x),
£ =0, i=l, 2 .., n}

Macataun Kypaiank, 6ynza i — Oupop napametp, f(x) dyuxuns L(p)
onepaTop KOIPPHUUACHTAAPHHUHT ZHHKAAHKIY HHTEPBANNAA AHHKAAHTAH
Ba Y3AYKCH3. Dy Macasa yuyH XoC KHAMAT Ba XoC ByHKMMA TyliyHwacH
Ternun (7.56) Macasa yuyH KHDHTHATAH TYWYMYAHAHF Y3IHHACH
Gynaan. By xonga acocuil naTHXKa Ky#naarh Teopema GunaH Hdoaasa-
HalH.

7.14- Teopema. A nune xoc Kuiamaragpdan gapk Kuiraduzan Hapua.
kutimaraapu yayd f(x} uxruépud yaayxcus 6fazanda (7.60) macara
edum2a aeq. _

Hc6or. Teopemanuur waptu GVitmua assan L(p)y=»AMy,

& (y) =0 macanrauu kypu6, rerminan AN(j=1, 2, ...) napHu TonaHANK.
Y xoana L(p)yi (x)=X(y(x), g? (y,{x))=0 6ynann. Dnan As=1]
yuyn (7.60) macana euumra sra  3KaHM paBlaH, UYHKH y (7.45)
{7.46) macanara Kenaa. XaKMKaTaH:

Lipyy—ry=ao ()" +ai(x)y" " 4.+
+a, ()Y +a,()y—hy=a,(x)y" +a (x)y"~" +
+.ta_ {0y + (a,(x}) ~A)y=Ly(p)y,

(7.60)

Oynaa _
Lipy=a,(0)p" +...+a,_ (x)p+ (a,(x) —A).
ynaait kuanb, 7L=;‘:A,° Gyaranaa (7.60) macana ywGy

Ly{p)y=Ff(x) }

B y)y =0, i=1,2, .., n
Macadara kenalu. lemak, 7.10- reopemara Kypa (7.60) macana euumra
sra. Teopema uc6or 6Vamy.

Mucoanap. ¥ Yuby

—¥ =k Oy =p(1}, ¥ () =y'(1}), 02}
yerapasHil macanaHn evafnuk. '
Bepmtrau AuGepeHuMAN TERFAAMBHUKT YMYMHE eunmMu

y=C,cos VA x+C,ysinyfix

( 7.45¢)
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xabu &unaau. Bynnan verapapuit wapiaaplan dolinananub, xoc KKAMATAAPHK Ba XOC
DYHKUHANAPHH TONHIIHMEHI MyMKHH. Yerapaewii wapraapan Gynnal €3afank:

1) =p(0) —y(1) =0,
&) =y (0) —y' (1) =0.
Bepuarar anbdepenunan Terraamanunr yHAAMEHTAN CHCTEMACH g, = cos V‘J\_. x,

Yy = SiR \r'i'x dyuxunanapian nbopar. UIyHunr yuyH KydinBarunapra sramaa;

&) =y (0 —g, (1} =1 —cos VT, .
€3 (o) =42 (0) —yy (1) == —sint Y&,
By =4 (0) ~g, (1) = V7 sin VX,
E{) =4 (0) — g 1) = i — & eos VX,
{ —cos A —sinh

Dy = =1,
Visinyh  yk — (R cosyi

Oxmpru Tenrnamanan {| —cos Vi }:’-t-s'in2 VA =0 éxn cos \(JT =1 KenHS uHKBLM.
Byusas b =2k éxn Mye= (2RR) (=0, 1, 2. ...). lemak, k=0 Gfaranaa xap Sup xoc

KMAMAT Ay YUYH HKKH YH3HKAH 3PKIH Xo¢ dyHKURA cos(2kn)x, sin(Zkn)x TYFPY Kenanw,
AbHH Xap GHP XOC KHAMAT Ay WKKH Kappaiu xoc kHAmaranp. Arap k=0 6¥aca, he=
=0 6yaann. By xoc kuiiMaTra Yarapmac K§nadTyBUl aHHKIHTHAA ¢ &= | X0¢ PYHKOHA TFPH
Kenanw, AbhH ho==0 Gnp Kuppaiu xo¢ wkufimataup.

2, Yoy
=y =hy+fx), yl0)=Ao pily =4, 02

deFapaBuii  MacanaHn  kypaiank. Moc Oup uncAn  andeperunan TERFABMAHHAE
PYHIAMENTAA CHCTEMACH I {x) =cos Vi x, yz{x}=sm\|"lx dyskunanapian  nbopar.

D) nerepmunanTnn 1y3amns. Arap g?fy) ==y (), gg{y) ==g{l} IKaHHHW XHcobra oa-

caK:
{0y (D)

= —_ — = i Il
yi ) QQ(I)I l cos A f sinv‘la‘[' sin

D(A)=
Bywzan D{A) ==0 TenrnaManudr uaansaapa l.z(-kii) 2 =12 ... Wy xoc kuiimaT-

rap ydyu Gepyaran macanans (f{x) =0 xonxa) & MaskyLInk Gy3nnank €K eUHMHUHT
ATOHEANTH Oy3naaam. 7.14- Teopemara kypa h AuHT A3t ke KURMATAZPH yuyH Sepuarau

Macana e4HMra 3ra. JHAH
— "=y, y(0) =0, y{1) =0

GHP MHHCAH YEFADABHA MACARAHH CUAMHI.
Mabaymkn, Oepnarad TeRrAaMAHHRAT YMYMRHit euamn

y={)cos \!i\.x—i—C?sm VA X KYpunmwAa Eaunank. Ynaan

C, =0, Cjcos A !+ C,sin A t=0
éxu € =0, Co5=0 6YnuIM NoAHMAHTH Tydmk.nu sin & x=0 paw sua Ak=(kTﬂ)2
k=1F 2, ... xenu6 unkanu. WyHHHr yayH Oepwiran yerapa®Buil Macan@uHHr eu;nm
rEs CgsinkTax {Cr — uxtuéput Facapmac) Pyukuuaaan nGopar 6yaaan. Paswanxn, arap

{=n Gjnaca, hr=kK* Gjnann. Eunmuune wipunnmn y=Cosinkx xabu Gyaamu.



a orrrrsr 4 Kypuarai wMacanara oaué kenagural
a> ca—2 amalHA Macana GaBuHra TYXTAnAMM3,
o AT Ysywanrd { Ofaran OHp KHHCAM Tapa
CTepeHb FOPHIOHTAN X KA Oyinald soobiran
ran 6§AKG, P KYY TabCHPHIA KHCHARNTH. By

4y 5 ild LA CTEPIEHHNET GHP YUK CRDKHMANILH, HKKHHY

l - WM yuH 3c2 X YKMAA KoaAcd-Aa, MyCTaxKaMaaH
%20 T FaM HyKTA aTPOGHAA SPKHH GYPHIHUIH MYMKHA
7777777 (35, a- ynsMa). P KYUHHHT MHKLODHE - Py

{KPHTHE MHKAOP) I3 eTTRHAS CTEPXKEND 3THAZ
Gownainn (35, 6-anama). Arap y aefs
CTepiKEHE HYKTACHHHHE KYHAANAHT CHAKHIH Gearunanca, 6y x HHHT GyHKURACH GFnanH,
aphn y=y(x), 0<Zx=<C! HKKkuTa YUH MaxkaMAiaHran {(k¥npanakrura CHAMHMAAAKNaH)
6yarawn yuys y{0) sy () 2= 0 GYnapy. MatepHasnap KapuHARTH KypeHaan MADIYMKH

y(x) GyHKUPS KaTTa aHHKAHKILA ywby y”+—é,Ty=0 AnpPepeHlinan TERFAAMARN KanO

35- unama

aTAaHTHpasH. ¥Yuna E pa f — MOC PasAIRA CTEPHEHD matepuaanpunr fOnz xodyau 8i
KYHARNAHT KECHMHHHNT UNEQUUA MOMERTU.
By TenrnaMaHm Ba uerapaski WapTHH
, P
—Y'=r ¢{0) =y(l} =0
KYPHHKWAA BacaK, OHD MUNCAH YerapaBnil Macanara KeNaMmhs.

P AN .
Tawpudra kypa, E—<(T) GyAranga KWKOPHAArH Macana (GaKaT TPHBKAN EUHMT

ara, ABHH 6y X0A4a CTepKEHMHHT sruanin pyl GepMafay. P Kyuru opTTHpa GopH(

P

El

6%au6 KonMail, TPHRHAAMAC €UHMTa XaM 3ra G¥nann;, fwa euum y=Csin%x K¥PHHHU

n 2
=(T) TeHLAHKKA 3pHWRNCA, KYHHATAH MacaAa (akar TPHBHAA EUHMTATHHE 3T

fa 63aaan. By XonKa CTePHEHHUHT THAHIIN pYA Gepash. P, KyutH TONHG YPHHTA KFAMKI:

2
P, =EI (%) ‘

By udoza 1757 finaga JI. DArep TOMOHHAAH TORHATAH.

8-606
oodauA J].H@@EPEHIJ,HAJI TEHFJAMAJAP CHCTEMACH

8.1-§. AHOPEPEHIIHAJ TEHTAAMANAPHHHT HOPMAJ CHCTEMACH.
: YMYMHA TYLIYHYAJIAP

n- TapTHGAH oaaMi Zuddeperunan TerraaManap 4- 6o6aa Kypuar:
3A4. YHAa HoMabayM QyHkuus Gatra y{x) OVAub, Tenrramajia yhiul
XOCHANaPH MIITHPOK 3Tap 3ak ((4.1) Ba (4.2) napra Kapaur). Ar:
HOMaBAYM QyHKUHANAP n Ta OFAHG, yaap GHTTA IPKIH yarapysuuHHI
dynkinuanapu 6yaca, Kyfuaark n Ta AUQhEpeHilda TEHTIaMaHH KypH
MY MKUH!



SR Y G T Y

G e G By =0, i1, 2., n, (8.1)

dymna Fy, Fo,. .., Fo byskunanap (m 4+ mo4-. . .4m.3-n-+1) $avoran

busonnnr 6upop D, L, o o yasy COXacHAA anukaanran. By (8.1} cnc-

rema ", 5™, L g™ xocuaanapra ukc6atan eunsank ne6 Kapa-
K, ywby

m3 ) fmy— 11, .
=R Yo U BT b Y
g™ =1, 2., n (8.2)

‘MeTeMara Keaamus. Paswanxy, f; dyukunaaap my+4mo+. . .4 ma
+ 1 yhuopay Qasonnar 6npop D, 4 ¢ m 41 CORACHAA aHHKAAHTAH

web xapaw aosnm. Uiy (8.2) renrnamanap cucremacy ampdpepenunan
CHITAMAARPRHAT KAHORUL cucTemacy ael atanaad. KaHOHHK cHCTeMa-
1ADHH AHa Ooutka KypHAHLAa XxaMm éanuwl mymkHH. Jdudpdepenunan
CHI1AManapHHHT HKKH cHCTeMacn Oup XuA evynmaapra sra Gyaca, Oy
'HCTEMANAP IKBUBAACHT [eHHNARH. DHAH KAHOHMK CHCTEMANapHH YHra
IKBHBANECHT CHCTEMA KYPHHHLIATA KeATHPAMU3:

(8.2) cucremana Gynaak Seqrwaauviapin Hamapamuna:

’ o tmy—1)
h=the W=Yo=Yu> =Y =W --- > % ' =Yim_1,
’ ’ # ' (rty— 1)
e=thos Yo=Y =W Y=Y by s Y T
R . ST
yn =yn0r yn-":yno:‘yni‘ yn=ynl=yn2’ ML yn =ynm.,—{'
Se.nru.;rlal.u.nap HaTHXacHia B 1a 4, ¢2, ... , i HOMADAYM (b)’HKI.lHﬂJ'Iap

ipHura m=nt -+ me+...+ M, TA HOMABIAYM YHKUHATA 3raMus,
epusran (8.2) cucrema Oynaafi ésunanm:

Ylo=yu,
Y=z
Giem 2=l 1
Yim—1 =F (X thee H10s -+ o s Yimp—15 Yoor Porr -
B PRERTRS A ATERE S
Ywo=Yn,

¢
o ni = ¥n2
+ —
ynm,,—i.’ _ynmn— ir

y’nm“—l =fntxv ym‘ yll.: ey ylm.—t; yEO’ Hars + oo s
y‘zm._.—l; “ees ynﬂ' Ynir e ynmn—l)'
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Buz GupuHuk Tapruban ZuddepeHilnan Teurnamanap cHCTeMau
3ramMus. Bynnaﬁ CHCTeMaJap TeKIHPHIL, HHTerpaanall ydyH aHda xy.
xycycuaTiapra sra. bus okophaa ywby 2

y|'=f] (xtylsyﬁs LERELE ) y-‘l’»
yé:f?(x’yhy?v L | yn)',

y.:l=fﬂ (x.yl;yz, ey yn)
CHCTeMAHHHI XyCYCHH xVpuHumHra xenaumk. Ly (8.3) cuem
KYPHHHILHIA f- TAPTHOAH AHQepeHUHan TeHraaMand, SbHH yiuly

Y= p Y, ..., g
TeHIVIaMaHH XaM €3HWl MYMKHH. YHHHI yyyH

Y=y ¥ =yi=y, ¥ =y=y,, ..., y(.-s-»l}=ym
4O =yi=Hx, 91, 92 ..., yn)

Gejaruaalnapin 6axkapHiu eTapas.

Uly myrocabar Gusan 6n3 acocad (8.3) kypuuuzarn cucremanay
ypranamus. DByHaadt cucremanap o00ud Juddpepenyuar renzaq.
AQPRUKE ROPMAA CucTemacy NedHAanH. (8.3) cucreMaga n — cHCTel
HUHP TapTubu peunanu.

ft Ta OHPHHUH TapTHOAR TEHIIAMAAapHHHT HOPMaJ CHCTeM;
MabayM wapmiap Oaxapwirauda OHrra n- TapTHGAR TeRTAAM:
KeJITHPHAHILKH MYMKHH. IOkopnaark (8.3) cucremanu y, ra Hucla
n- TapTHO/IN TeHraamara Keatupamus. Bynunr yuyw assanno f(, fa, ... .
byukuaanap ¢, Yo, ..., Ya Aap 6¥itnda 1 mapra yanykcus andgepen
aananysuv ne6 kapaimus. (8.3) HHHT GupHHYH TeHTAAMacHHH AR
peHuHaAnafiMu3:

7 6f|

'ﬁax |+_!!2+ +0y,,

EKH

0-"{ ‘3f| 3f|

\
-'-.

y Sttt + f =F (%, Y1, ..\ §a)-

Arap xocia 6yaran myHocaGaTH# AHA RuddeperunanNIacax,
9F, | OF,

aF, aF,
bt gt A= Rl g ).

FEr

ya=

dx

Hiyura yxwaus TomaMus:
w 2'——F_a(x yn s )

F aF, _
o=t zf,.=F.,-1(x. Yo oo o)
aF 6F Fo_
g ="+ Fob o 2 F (s W s )

ax 59,,

o



Wiyuaait KuanG, KyAngarara sraMus:

[yj=F(x, 4. ..., 9.), F,=},

Yy i=Fx 4...., 4),

oo o (8.4)
W =E g )

| #=Fn - g

Icnatu6 §TaMHIKH, KeTMa-KeT AH(pdepeHUHaMNall MyMKHE GYAHWHN
yuyH fi, fo. ... . fa OyHKUMENAP Oapuya apryMeHTiapy 6Yfluua (n-
+1) yavosaw 6upop D, ., coxaaa (n-—1) mapra yaaykcus Augde-
PEHHHAASAHYBUH OYARIN STAPAN. HUN 9, U3, ..., Ya JAPHH HOMABIYM
ne6 Kapab, ynrapra wnc6atan ywmly cucTeMann KypaHink:

vi=,
e =F , ’
yi=n (85)
Y =F,_,

By cucrema o, i3, ... , gnJsiapra KHCOATAH €UHIHIUA MYMKHH GYAHLIY
yuyn ywGy '
DiF, Fp .., Fo_)

D{yg e w1 He)
AKOBHAH Y2, Ya, ..., Yn JAPHHHT (X, 41, Y2, ... , Ys) €EDsqy LIAPTHH

KAHOATNAHTHPAANTAH KMAMATAAPH COXAcHAaH oauHrad (g8, o, ... ,4h)
HYKTaHmer Oupop arpodhuga HonaaH  capkan  Oyamumm erapan.
Wynnah 6§acud nelink. ¥ xonaa (8.5) cucremaszad Tonamus:
=% 4. 4. . 0"7"), ., =
=Y, (%, 4, ¥, #)

By wgonanapun (8.4} cHCTeMAHHHI OXHPFH TeHrhAaMacura Kyficak,
f- TapTubau 1OKOPH Xocwjara HucGatan eunarad GuUTTa

Y =F,(x, . x4, ¥l 9",
L C R SRV G B {8.6)

TEHIIAMATE KeaMH3.
Arap y1=¢:i(x), x&f bydaxuna (8.6) Tenrnamanuur eunmn Gynca,
Y XONAQA Y2, ... , Y= NAP YHYH YOy

r=@2(x) =12 (x, @i(x), ¢i(x), ... . !n"“” (%)),
Yn=@u{x) =Yalx, @(x), ¢1(x}, .. , "7V (x))
MyHocaGatnapud Ttonami3. Kedimury myJsoxaszanapsa 3sapyp Oyarau
(8.3) cHCTEMAHHHT €UMMH TYIWIYHUACHHW KHPHTAHAHK.
P |



8.1-tabpud.Busea (8.3) cucrema Gepunean 6¢aud, ynoa fy, ... , fa
pynryussap (n4-1) gavosau asonune D, ., coyacuda anukaanzan

Gyacun. Azap Gupop [ untepsaada anuxasanzan

gi=gi{x), ya=q2(x}, .. , gn=0a{x) (8.7)
QYRKLUANQD CUCTEMACU YHYR rqy:fu@aeu yura wapt.
I winecn, i=1, 2,/.. :
(x, cpg(x?, e q;,;(x))sﬁth x€l;
3"- W) =Jitx, @iix), . @alx)), X€L i=12, .., 0
dgpunau 6ijaca, y gsosda (8.7 ) pynryusaap cucremacs (8.3) cucremanune
enumn Oetinaaou; (8.3) cucremarnune xap bup (8.7) evumunune epaiusu
YHUNE UHTE2PGA 32PU HUBUFU €KY COG0A2UNA UNTE2PAA HUIUFY detitiadu.
JRNY IOKOPUAATH MYAOXA3ANAPHW NABOM ITTHDAMH3, AbHAU
y!-—qn (x}, Y=z, ... , Ya="u
dyHKunANap (8.3) cHeTeMaHKHT €UHMH SKaHHHY K¥pcaTamus. Paswanku,
yuwsy
¢t (x) =filx, @ {x) P2, .., Pa), X€1

Vi) =t ht o o]

aluuATIap Ypunad. Ynapaaw Gupuuqucuuu X 6yuuqa andrdbepenunan-
Jacak:

W10 =Fom b g+ ot

ay,, P,

ByunaH oxupru aﬁHHﬂTJlaPHHHI‘ HKKNHYHCHHH xanma-xan aiinpamua:

%(qn )+ (q»—m+ A5 h—1) =0.

84,

LlyHra yxwaw xucoﬁﬂam.rlap épraMuia Kyﬁnnaru.rlapl-:u TOMAMH3;

() + () - g L) =0,

6Fn——-l n -1

(91—, —h} .. + n_l ——(¢n—f,} =0.

Ammo @l (x) =, Ggmraun Y4YH Kyfinpary cMcreMara KelaMua:

(3 of
gi—wa-—fa) ot 1) =0,

aF, , _
@:(@ﬁ_fz [ o + ay" ((Pn f,,)MO, (8.8)

('Pz—fz)*l- + =L (qh—f,) =0.

By cacreuauu —f2 s —fn .napra HucHaTal Kapanca, YHHHT

ne



ACTEDMAHAHTH 1WapTra Kypa Hoasal dapkau. Hlynunr yayn (8.8) cucre-
Ma akaT TPHRHAJ eUUMTa 3Ta, AbHU ywly
ge==fp, @h==fs, ..., ga=/s

alHHATFZ 3raMu3. 3oy @i=f, OYarann yyyH @{x}, ..., @a(x)
byHkuuaaap cucreMac (8.3) CHCTEMaHHHT eUHMH 3KaHNH KeTHG YHKAAH.
Hemax, (8.3) chcrema 6unan (B.6) Tenrnama 3KBUBAJCHTAKP.

Kafa xnau6 Jramusku, arap (8.3) cucremaza f, $yHKumna y»,
Y3, .-+, Yn Aapra Gorank Gyamaca, Oy cucTeMaHd gy ra Hucbarad
n- TapTHGan Outra pudpdeperuuan Tenrnamara Keatupat 6yamaiaun. by

xonaa yi=fi{x, 1) Oynranuian ”
6f of
hiie, gy =Filx, g0, yi=—- ay‘f =F (%, ), ...,

m_F (x )
napra sramus. Ammo 6y Fi, Fs, ..., F, dyukuuanap ysz, ys, ..., Ys
napra GOPAUK GYaMaraHu ydyH,

D(Fy, Fo. ..., F,_y) =0
Diyg, #5. ... 8,

afavATra Keaamus. Tyepu, pi" =F, (x, y,}) TeHrnama y, ra uucbaran

n- TapThban, ammo y (8.3) cucremara sxsuBansent smac! DBynnan
KYpUHAAHKYN, Gepuaran creremand uxtuépuit g (l<<i<in) ra HucBaran
n- TapruGan OWTTa TeHrAaMara eATHPHLE, YMyMaH afiTranaa, MyMKHH
aMac. Arap Gupop ¥ yuyH

D(F, P Fuyd

D(ylv cee s Hi yf+j’ R y.rz}

%0

6ynca, y xonga wy Y QyHKUHATa HucGaTaW n- TAPTHOAH GuTTa
oHpdepeHUHaN TEHMAAMAHK XOCH KHAA ONAMH3.

Mucon. Yuby
{ yi=y

yi=—u
CHCTEMA YUYH g == COSX, Y2 == ~ Sillc DYHKUHALAD cetemach ewdM Gfnaan. By xonna ==
=R 6§au6, B.1- TALPHOHUHF LIAPTAAPH COSx B —SINMX Nap YUYH — 00 <X <00
HHTepBahAa GaxapunasH. Bepwiran cucTemadn GHTTA HKKHH4H TapTHOAW Tewrnamara
KEATHPRIN OCOH, YHHKF YUYH CHCTeMAHBHT GHPHHYH TEHTAAMACHHK Dh$Hepenuvanaaimus
Bd HKKHHYHCHAAH (oftiananamua:

Yi=gh= —y, ek g4y =0.

D(F oF;
Pasuadk.  F,amys, Fymy'ps= —4y) Oaranunan o(y:; =y,

{RBHH Yy ==y2} Ban yz yuyk rioran g’ = Fy dkn yf ~=yb Tenraamara kKfium Aozum. Uly
cababnr wxopHaard g g ==0 Tedrnamara sra Gfnamua. By Teuraamaunur ymymui
eunmn Y w= Cpcos x4 Cosin x, ya= 4| 6¥nrann yuyh yo= — C;8in x4 Cs005 ¥ KeauG
unkaan. Ulynaad gkuaul, GepuaraH CHCTeMARHHT HXTHEPHN eIHME

=|z0sagi=F

{ g1 = Ccosx+ Casinx,

ga== — Cysinx + Cpcosy
thopuyna Sunad S3unanu.
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Kypuaran mucoasa HXTHEPHI eunm bopMyaacH TornaaN, By ymymi
EUNM TylmlyH4acura osnm6 xeaagy. Uly mynocaGar 6uaan YMyM
CUHMHHHT KaTbHH Tabpu iy keATupamis. MyaoxazanapHu oconnausr
PHII yuyH aBBast Kown Macanacumy K¥pamua.

Kouwwn Macanacuunar K¥fdinanuy: (8.3) cucrema Gepuar
6yaub, yHumwr yur TOMOHHAArH fi, fo, .. , f. byukunsnap D, ¢
Dayy R coxana annknanran Gyacun, Arap (xo, yi, 43, ..., on) €Dnyiy
HYKTa Tafiunnanran 6¥.ica, ¥ xonua (8.3) cucremanuur &

Do) =g, plny=g, ..., 4 (5) =4 (8.9
WAPTAAPHH KAHOATAAHTHPAAUTAH €YUMH TONRACHH. Bowrkaua aiitranga,.
Kouin macanacn D, ., coxannur rafiunaanray (%o, 4, ..., &) uykra-

CHAAH YTAaAHTaH HHTErpas YH3HKHR TORHWAAH n6opat. [ynu ravknanas
YTaMu3kn, Kown Macanachia eYuMHHHT aHWKAanuIL HHTepBaIH Kipca-

THAMaAAK. (xg, if, ..., o) nyxranan (8.3) encTeManmnr 6utTa, ukkura

€KH  yHAAH Kyn HHTErPaN  YM3HKAADH  VTuum MyMkui.  Kefinnry
MyAoXal3anaphn Hasapaa TyThG DY, | 6naan wynnai HYKTaJap COXACHHH

Gearnnatimusku, 6y coxannur Xap 6up Hyktacnaan (8.3) CHCTEMAa HHHT
ATOHA HHTerpasn YH3MFKH VTaau. Pasutankau, DY =Dy
82-Tavpug. Xap 6upu n ra Ci, Co ..., Cn uxTuépuii
yazapmacaapea borauk 6yazan n 1a uxtuépui y3ryxeus Supgepenyu-
GALARYBYY '

y|x¢|(x, C'o ey Cﬂ))
y2=(p2(xs C], teey Cﬂ)- {8 10}
UIn=¢alx, Ci, ..., Cp)
dyrkyuany oratisux. Azap DYy coxamune xap Gup (x, g1, ... , yn)
Hghracu yayn (8.10) cuctrema C\, C,, . . . » Cn 2apea nucbaray
Ce=pa(x, 41, ..., ya), k=1,2 ..., n (8.11)
eeumea s2a 64aub, 6y e Pynryunrapnu Kydudazu
d
%‘-=¢;(x, Cooeo G k=1, 2, ... »n (8.12)
Tereramanapza Kgaeanda (8.3) cucrema yocun Gjaca, asmy Juby
dy ,
-Exi"-z{pk(x, 1,'3[(,\.’, Hes ... . yn), ey 'qJn(x, i, ... H yﬂ))=
=felx, 4y, ..., Ya) (8.13)

HYHOCABAT Gpunay 6gaca, y yoada (8.10) gynxyunsap cucTeMacy
(8.3) cucremanunz DY, ; coxada ARURAQHZAN YMyRuiE ewuny dediuiadu.

Mucos. Bua OKOPHAA KYPHAraH MACOALA Y=y, Yh== —y, cUCTeMaNUET HXTHEP K
CUHMM  yuyd gy =C\cosx-4- Cosing, Yor= — Csinx+ Croasy dopMyrara sra saux. By
dopmyaa yumymui equmuy Gepaan. Xakukatad, C, sa €z ra BucGatan ésparan
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Cicosx + Casinx =y,
Cisinx — Cacosxs= — iy
GHp  HHECAH  GYAMErad  UHIHKAH  aarefpaMK  TeWraMallap CHCTeMAcHZaH  {YHHHC

nerepuuranTd (—1) ra tenr) =y cosx—yosiny, Cy=yrrosx+ g sinx ra sramna. By
npaaanapur yi= — Csinx 4 Cocasx, ga= — 008k — Casitix TeHrAHKAIPTE KYRAMH:

yt=— (41005 x — y28in ¥) $IN X+ (Y3005 x4 sing) cosy =
= —-§)cos X sin ¥ +ygsm"'x +yacos’x 4 yisin xcosx =gy

gr=— (y.cos X 428 X} cOs x— {ygcos x +y|smx) sinx =
= —g1008" X+ yosin X cOS x — 2008 X sin x—gsin? x= —@,

byHaaH KYpHHAAHKH, GepuaraH CHCTEMA Keaul YHKAH.

{Oxopuaa knpurnaran DY coxauuHr xap 6up HykrachwgaH (8.3} cwc-
TeMAHWHT SATOHA HHTErpasj UYM3HFH yTaau. YMyMH#A eunM Tabpupura xypa
Ci, Ca ..., Cy ¥y3rapMacAapHHHT Typad KHiAMaTiapuaa GH3 cucTema-
HHHT TECHLIAH €UUMAAPHHH XOCHA KHAAMK3. By eunMaaphn xycycud enum
Aeiinnann. Xap GHp XYCYCHiH e4HM YUyH, ABHU

y|=lq)l(x’ Cﬂ‘ ey (:2)' yff:q’?(x, C|}» LA } Cﬂ)’ LRI Y
= (x C, ..., G

eunM yuys ywoy f(x, @i, (x, CY, ..., CQ), ..., @ulx, CY ©.., C2)) €D%nqi
reauwauauk wapty 6axapunagn. (n-41) yauosau D*, 4, coxa xycycui
eUUMAAPHUNT rpatuxkAapiaad nGopat 6yJras MeTerpan unauxiap 6unan
KOMAaHraH, Ak D¥*, 1 COXaHMHT UXTHEDHH (X, yl, «re - Yn} HYKTACHAAH
AroHA MHTErpaj 4YH3HK YTagH (Tabpug Gyiinua)l.

3nau D,y coxanuur D¥, ., coXara Ternuau 6y/IMaray HyKTanaph-

HH, AbHH ywly D, \D? =D coXxauHHT HYyKTa/iapHHH TeKUtHpaiInK.

By D° coxaunHr nyKranapuiaH € GHTTa XaM HHTeTPai YH3uK YTMaHaH,

€KM OGHTTaZaK OPTHK MHTErpaJ uMsux yragd. AMmo 6uns (8.3) cucrema-
HHHT VHr TomotH D, ., coxafa y3AyKkcua Gyaras XOaRH Kypasmnmes. By

xoana xap 6up (x, yi. ..., ya) €D, ., HyKTARAK, Kemak, xap Oup (x,

Y1, ... Yn) €D° HyKTanaK KaMnza GHTTA RHTErpan uusmk yragu. Bus
Kypaérran xoagna D° coxaHHHP Xap OUp RyKTacHiaHn OHTTAAAH OPTHK
HHTErpan un3nK Yraau, ot D° cOXauunur Xap Gup HyKTacuia eyHMHHHT
AMOHAJHTH WAPTH Oy3naann. Xap GHp HYKTACHAA €UHMHHHI ATOHAJANCH
xoccacH 6y3nnafnral e4HMAAp CHCTEMAHHHED MAXCYC edumy Hefdnnaiu
(cHcTema yyyH Xam 3.4- Tavpudra yxiwaul TabpH$ KAPUTHIL MYMKHH ),
felx, g1, -, ya), k=1, 2, ..., n dpyukunanap énuk D*, =D%, |
TyANamMaa KapaasnTH geHAMH. EYMMHHND Srodaanrd  GysHpaaurad
HYKTARap Wy TYRAAMHNHr derapacnia éraam, uyHxa Gexrnnaw 6Vinua
DY, T¥nnamaa yMyMhi eduM aHuKAaHraw Ba AaeMak, GOy TYIAGMHHHT

OHPOHTA XaM HYKM HYKTacHRAH Maxcyc edHMHHNT rpaduru* Y-

Y Yuysu#t 83 Maxcyc ewnMrap xakmdars T9na mavaymotin H. [l Epyrwauunr
kHToGHAaH Yruw mMyMind [12).

e



mafinu. Arap 0D,,, 2e6 D,,, tynaraMHHEr  uerapachwu  Oed
THNACaK, IOKOPHAZ KMpHTHAral D° Tynnam acocas wy 8D,,, Bak #
pat 6ynagu, saviu D°=3dD,,,. By xonaa D}, =D, ., (ounK Tyn.nan
D°=D,, (\D?, . Maxcyc eunm uxTuéphii yarapMacnapHu xaM y3 nun
ONHIUN MYMKUH. AMMo ¥y eunMaap (n-f1) yauosan rynnam qerapacuni
€Trasi yuyH HXTHEPHH §3rapuacnap COHH n NaH KaMm Gyaamw.’

dy
at

CHCTEMAHHHT YMYMHI Ba MaxCyc eqHMAapH TOMHACHH.
By cHCTeMaHHHT YMYMHHA e¥nMH

Mucon. Yy =2\/y, —y. g=20

y=(+Cy?, x=1L ”*C" +C

dopmyaa dméu &aunank. byns Tavpudra xypa GesocHTa Xucohaal CHANIE MYMKHH. AmMm
ge=0, x=C (C— nxtrépul Y3rapmac) QYHKUHRRAD X8M e4YHM B3 YMYMHH eyl
dopmynacnaan €, Ba Cy napanar Gnponta xam xuiimartuna xocus 6¥amading, Jemax, y=1{
x=C — maxcyc eunmanp. fi{l, x, g} =2+p. h{{, x, g)=y dydxuuanap yuyl
D2=q{{t, X, y); —oe<Ix< oo, 200 By rynaawm Emux, yHuer verapach Il =y =0

Maxcyc eunm iy uerapasa &taan Ba GuTTa UXTHEPHR ¥arapmacsm §3 uuura osald.

“fna D*,,, coxara KaWtaiinuk. Wy coxara TerHwas xap 6up {xo, 4, ... . ya) € D%
Hykra yuyr sarowa Cf, C8, ... ., C] KufimaTaap MOC KeNaaW, B3 AKCHHHA, fw
Xy 6Y cl c? 4 0

xy Gyarauga Cp, Cp, ..., C, napra arona ), vy ..., Y, #ap Moc kenann. Hlywnn
yayH 6aban AOARADAA ENHMHN '

yemqu(x, %o, 4 .. Q) k=1, 2, .0 (8.14
K¥phrHnAa xaM £3nnaan. By epha x;, y?, cees yg Aap  kxruépuii  G6yaramn  yuy.

(8.14) k¥ypnunwpa Esnaran exnmnn Kowu gopuacuda E3uscan yruysnd exuM Aehnnaan.

8.2-§. HOPMAJ CHCTEMA YUYH MABXKYILJIHK
BA STOHANHK TEOPEMARAPH

Buz (8.5) chcrema yuyH MaBXKYAJIMK Ba SIrOHaAuK Teopemasiap)
HuAad TandwamMrs. AsBan (8.3) cuctemann (€3yBHu anda KysafnawTy
pajMran) BEKTOP WaKAAa e3aMH3:

=f(x, y), (8.15)
(@,
. gh fl dx
I N dy __
6ywna y==|. | f=[. | ~—==]1. JIap ycTyH Bexktopiap, Bai
'dy,.
Tdx

34 XoJ/apha fiHa KoopnMHaTaJlap éparamMpaa €anwira KailTamua. Bekro)
aKana yMyMui edum
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g=g¢(x, C) éxn y=g¢(x, x4, 4°)

KYPHHHLLIAA, xycycuu eYHM 3ca y=@(x) EKU xo, y' nap TafinHnauran
6yaca, y=g(x, xo, °) Kypuunwaa Esuaaan. f(x, y) pekTOp- dyHkiuaAnaH

¢ BeKTop 6Viidua OAHHraH xocuna % yuwily

af o of,
S B o,

arl 6{2 afn
dy, oy, 8y,

MaTpullaaaH néopart.

8.1- Teopema (Kowmu Teopemacn). Acap (8.3) cucremada fi, ... , fa
pynkyusrap (n-+1) gavossu D, COXa0a QHUKAQHZAH 8Q Y3AYKCU3
Ogaub, Oy pynkyusrapuune 4, ..., Y. 2ap 6fduva yocuracu; ABNY

o ¥ (i, j=1, 2, ) pyriunsap Quir (Quit SDut)

coxada arukaanzan éa yaayxcus bijaca, y xorda:

1. (8.3) cucremanune Gupop I unrepsaada anuxranzan aa uxTuépul
radunsanean (%o, o, ..., ) EQ.p1 HUKTA yuyn Pi{xo) =4 (i=
=1, 2, ..., n) WapTHi KGHOATAGHTUPYSRU eHUMU KABKYTD;

2° Azap @(x), x€l sa(x), x€ 1, sexrop-pynxyussaprune yap bupu
(8.15) Teneramanune exumu 6iaub, 9(xo) =p(xo) =¢° ¢'=(4f, ...,
) * wapr 6amapuaca, y xo0a0a 6y y=0(x) ea y= {x) ewumrap

ARUKAGRULL UNTEPBAAAAPURUNS YMYMUL Kucauda yerma-ycr rywadu,
ATBHU

@(xp=v¢(x), x&liltfs
83-ravpud . Aeapfilx, 41, ..., gad. foln, g, ..., gn), o0y Falx,
Y, - Yu) Pynkgunsap D, coxada anuxaanean 6§iub, my d}ynn-
yuasap yuyn wyndad L2220 con maswyd Gfacaxu, uxruépuld uxku
(% ¥V) €Dy, (g™ €D, nyKTO YUyn yuby

e 4) —fulr, g @)1 <L ( 51—

=1

i=1, 2, ' (8.16)

TenzCu3AuKAGp [purau Gyaca, Y xoxaé‘a Tezulau . (PynKkyusrap
D,., coxada 1, Yo, ..., Ya Aap Gfduca Jlunwuy wapTuny Kauo-
arsanTupady aehinaaan, L sca Junwuy §seapmacu detivaadu (4.3- 1ab-
padra Kapawur).

8.2- reopema (Koww — Muxap — Jlunaenéd teopemacu). Arap f(x,
) sexrop-pynxyus D, coyada anukaanean 8sa ysaykcus 6§aub,



wy D,,, coxada yy, ..., Y. Aap Ofiduqa Jlunwiuy mdpruuu KaHO-
araanrupea, y xoada xap 6up {xo, y°) €D,,, yuyn wyndad yseapmac

A >0 con ronuaaduru, naruxcada (8.3) cucremanun?
(xo, o, ..., th) €D, bjreanda ¢(xo) =y° Gowranruu waprru Kano-

gragurupaduzan aa [==[x:|x—xo| < h} opaJuKla ANHKAAHTAH ArOHa
eUHMH MaxKyaA Giraau.

_8.3- reopema (fleano veopemacu). Az2ap f{x, y) aexrop-Pynkyus
(n+1) gavosau D, coxada anuksanean 8a ysaykcus 6§aub,

{xo, Y°) €D, , bijaca, y xoaoa (8.15) remesamanune y(xo) =y° wapruu
KaRoaTAGKTUpaduean Kasuda 6urra exumu masxcyo Giradu.

Kyiinaa 6na 8.2- reopeMadHHr ucbotura Tyxranamns, bynaa 1- 606-
uukr 11- §uaarn ckaanp reHriaMa yuyd [Takap TeopeMacHHHHT HcGOTHAA

IOPHTAJAR MyJA0Xa3anap yMyMJAalTHPWIAAH.
D, ., coxagna mapkasu (xa, 4’} €D, nyktana 6yarau Ba uerapacu

6uwaan DyTywaal wy coxanga xoiaawradH Gupop (n-+1) — TaprHbau
P, napanieenunen (rHnepnapannesuiHNen) YH3HIL MYMKHH {HcOOTH

n
VKyBUYHra -';gano.na)‘ Yuuur aGcuucca YKura napainiel Kuppacu
Y3YHARTUHY 24, KOATAK i Ta YKAApra napainea KUppasapH y3yHAHrHHA
‘MoC_pabuuipa 2by, ..., 2b, pe6 Oearwnailimus, OyhWna a Ba b,
~i=I1, n nap vewin myc6ar codaap. [lyHaal kuau6,

Po=lx, g, ..., ya):lx—uol <a, lyi—g | <by, i=T, n},

Py <D, Ba P, — énuK, werapananran tynaaM. D,y coxana ya-
nykens G¥avam fi(x, yi, ..., Yo) (RMcKaua, fi{x, y)), i=1.n ¢yHk-
unagap £, ., Ra XaM yaaykcHs 6¥naan. P,., €nwK, uerapanauras

Oyarany  yuyH fi(y, ¥) PyHKUMA yHaa uerapananrad Gyaafu, sbHH
. rr}:a;{ CAfi(x, y) =M, MiZ=0. Arap 6apua M), Ms, ..., M, connap
MYER

Gapaaapura_ noaza Tenr 6yaca, fi(x, y) =0, (x,y)€P,,, 6ynamm xaM-

dy dy . dy,
a (8.3) cue =, R DL v
aa (8.3) cu TemMa coana - " 0. ..., . 0. KVypueuwaa

eaunann. Yuaay y1{x) =C, ga{x) =Cs, ..., yo(x) =C, Kean6 wiKaan.
{8.9) WapTHW KAHOATABHTHDALNTAH UMM 3Ca, BEKTOP KYpHHHWIAA
y{x)=4° Kabn @&sunagn. [demax, (8.3) cHcTeMaHHHr lx—xl L a
opanvkaa aHHKAaHTaH Ba (8.9) WAPTHHM KAHOATAAHTUPAANTAH EYHMH
MaBxKyd Ba firoHa. Teopema &y xonaa McGOT 3THAAH,

Suau M, Mz, ..., M, connap GapaBapura HoAra rewr GVimacuH.
: P b b .
Ywby M=max{M;, Mo, ..., M, h=min{a. —ML, R -X;—} Genru-

nawsapAd  Kuparamus. by xoaza TteopemavuHr ucfotn Gup Heua
‘GocKHUAA aMaara OWHPHMAAAH.

I Arap y=o(x), {x—xol < A, sexTOp-Gyukuns (8.15) BexTOP-
TeHrTaManrir  (8.9) WapTHR KaHoaThaaHTHpaAbrad eunMn G¥nca,

o8



¥ xosipa {x—xol <Ch opanukaa %&Ef(x, ¢{x}) BEKTOP-aHHHAT

ifpunan 6ynanu. By xoana {x—x¢l <A opaauxaa ym6y

A

o) =4+ { fz, e(t))dr (8.17)

]

BCKTOP — aHHHAT XaMm YpuHAn 6Ynain Ba aKCHKYA, arap GHPOpP YaayKcua
#=@(x} BeKTOp-GYHKUUA yuyR | x—xo e<Th opanukna (8.17) afiwuar
fpunan 6yaca, yuna y=@{x) BeKTOP-OYHKUUA ArdPepeHiHARIAHYBYK
6ynanm, wy Guian o6upra y (8.15) BekTop-trenrnamanuur {8.9) Gow-
NaHFHY WAPTHH KAHOAT/IAHTHpaauran eynmu 6yaann. Ildynpah KuaunG,
(8.15) BekTop-TeHrnama (8.9) wapr Guian Gupra onunran (8.17) aimy-
#TTa SKBHBaXeHT. DBy racauknapuuur ucGoti [- 606garn ckansp
{!chq)epeﬂuuan TEMTJIaMara oHA TErHIWAH TACAWKAAPHUHT HcboTura
¥Xlnam. C

Il. Teopemanu TIMKApDHHHT KeTMa-KeT SAKAHAGWHM YyCyan Ounan
icGoraiiMu3. Bynia aBRas «<cunMra skuHAalwupraps ne6 aTanajiuraw
1eKTOP-PYHKURANAD KYPHAAAH.

BowsanrFuy AKMHAAWKW CHPATAAR ¢ BeKTOPHH oaamMu3, Ke#WHrH
IKHHAAWHWAAP (BeKTOp-pyRKUMARAP) KyAuaarnya KypHaaiu:

G =+ | Fe v @dr =1, 2. S =4 (B18)

0
Kypunaran g’ {x), y7(x), ..., ¥"(x), ... , BEXTOP-PYHKUHANAD MaD-
1¥yM XOCCANapra 3ra: : )
Log'{xe) =4 j=1, 2,..., avau Xap Bup y'(x) BekTop-pyHKHHA
(8.9) wapTHH KaHORTAAHTHpaH,
2. Xap 6up y=y (x}, j=1, 2, ..., GYHRQUAHHHT rpadurn [x—
—xo) <A opanukaa P, , nat uuku6 kermafan. Xakukarta,

) —fl=1{FG ¢~ )d <) i v~ o) el <
<M lx—x| S MRS Mo=b, =T j=1, 2, ....

MaTteMaTHK HHAYKUWA Yoy OHIAH  MXTHEpAHE S COH  YuyM
[ (x) —f 1< b, TeHrcusauk  YpuHan t')s‘f.nrauga 41 con yuyH
tg ! (x) — | < b, TEHTCH3ANK XaM JPHHAH FKAHUHA KYPCATHIL MYMKHH.
Wykaah kuanb, {(x, ¥ (X)) €L, ,, 1x—xel<h, j=1,2,....

3 y=yi(x), =1, 2, ... ., Bexkrop-dywxkunarap {x—xol<h
opanukaa yanykcua. By Tacamkk - 6064arn Terniau TacAHKKa yxwaiu

Hehornanann, L
I11. Buan (8.18) pekTop-GYHKUHALAPAAK 1t T f (x)}, i=1, n,

]



QYRKUHOHAN KeTMa-KETAHK Tysamu3. Yaap [x—xol <A opaan
TEKHC RKMHAAWyBuH. DyHu KypcaTHw yuyd ymby n Ta (i==1, n)

YA~y + W) —g! () +..+
+ i)~y (x)) +... (8.
bYHKLUHOHAN KATOP Ty3aMH3. By katopaapuuur xap Gupu Ix—-xols_i'
OPaNHKAA TeKHC AKHHAAUIALM. .
XakukataH, (8.19) KatopHukr XyCycHi fimFupgancn s (x} =g ( x#
Arap 6na (8.19) KaTopHHHF |x — x| < h OpanHKIa TeKne AKHHAAILYE
IKAHMHU K¥pcaTcak, 6yHARH {¢f (x)}, i=1, 1, KeTMa-KeTAMKHUHT X

Wy OPANHKAS TeKHC AKHHAAIUYBUHAHTH KeJH6 YHKALH. LIy makecan
(8.19) karopuuur xap GHp Xanurmn GaxonaiiMus: ’
x

l% (2} ~ Pl =1 \f(x, Prav) <M; 12—,

]
197 (x) =4 (0 =1 {[fi(5, 4 (1)) —f (o) el <
%
<t vl @) (5 PlaI<L| § 14 @) —gplrl <
5 x =l
lx—xg)?
21

i)

SLCY M)t §ir—xldrl <Lm,

6y epna My= § M;
i |

fx—xt?

19 () —¢ () | <ML (L) "2

|Jf—x|j|'t
k!

L (x) — ¢~ () | S MyL(nL)*~?
J

, k=273, .
Y6y
U1 +Mb) + § ML(aL)y 22 =T,
ha2 ’

COH/M KaTopHu Kypamu3. By xarop Hanambep asnomatura KVp
AKHHAAWYBYH. XaKHKATaH,

B lim %L o . nL

— k2
a, =ML (nl) R amea

=0<l.

Ly caba6in Beitepurpace teopemacura Kypa kypunadrran (8.19) dynk
linoHan karop Ba memak, {if (x)}, i=T, n, _PyHKUHOHAN KeTMa-KeTAu

1



KaM | x—xol <Lk opanukaa Gupop ysayxch3 Yi(x) ¢yHKunara Texkmc
axuunawany. lynaah Kuau6,

nmwx) =Y, (x), i=1, n, _ {8.20)

MynocaGaTun é3uui MymkuH, (8.18) rtewramxaapra kypa Y (%) =4
Arap lif (x) — | <<b Tenrcuanmkina k—oo Aa JMMHTra  YTC2K,
|Y,(x) — f 1< b renrcnannk xesn6 unkasu. Arap Yi{x), ..., Ya(x)

DyHKUHRNAPAAH TY3IHATAH BEKTOP- q:ynxummu Y(x} ne6 Gearnsacas,
IOKOPHAGrH TENrcH3NUK (x, Y{(x))€P, . ; Tecuuwsuruk YPUHIN SKaHHHH
Kypcartann.

IV. Tonuaran y=1Y (x} sekrop-pyskuus (8.17) TeHrnaMaHKHT eUHMH
IKAHUHH MCGOT sTaMul. ABBaiO Kalx Kuaub YTaMH3KH,
i ()}, i=T, n, KeTMa-KeTaHK |x ~xo) < h opannkaa y=VY;(x) pyHkums-
ra Tekue AkMHaawan. LUyHeur yuys axtuépuit € >0 con Gepuarasna
xaMm' wynaal N=~N(e) >0 con Tonmraauxku, Rk nuur R>N(e)
TeHICH3NUKHH KAHOATIAHTHPaAHTaH Gapua KHAMATIapH yqyu | —xof <
s h opannkaa

T (6) ~Yx) | <ei=1, n,

TeHrCH3MK Ypunau Oynazd. Juau Hynaan doRaanandl KyAnaaruHu
XOCHJT KMJIAMH3:

{16 o o — (s Yi)del <

n xn

<t{lh @) =i YO il <

%

ngS 5 Iy’(t)—Y(t}}dII{the

il

*o

Byunau Jim Sf,.(t, Y () dr= Sf,-(t, Y (v) ) dt xean6 uukanu. lyruur
% X
yuyd (8.18) aa j— oo aa ArMHTra ¥TCak,

Yy =y + (i, Ya)yd, lx—xol <A,
*a
TeHTAnKKa 3ra Gyaamus. By sca, y=1Y(x) Bektop-Ppyuxuua {8.17) pek-
TOp-TEHTIaMaHuBr €Kkn, Gapubup, (8.1D) BEKTOD-TEHI/1aMaHHHY jx -
— xo} < h opanuKia anukaauray sa Y {xo) =4’ IaPTHH KAHOATAAHTHPA-
AUTAH eMMMH 3KAHKHW AHTIATALH.
Arap L=0 6Vaca xam mynoxaszanap ypuuaH, dpakar
#{xy=Y:(x) Ba lim f{x)=Yi{x}) O6Vnrand Ba Teruum y=Y(x)
ke a0

BEKTOP-(PYyHKUNA eunM G¥naan.
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V. Huxont, Tonnaran #==Y{x) eunm Arona skauuunu nchornaiim,,
Papaa kuaaimx, y="V(x), lx —xol << A euumpany $apK KuAaakraH aa,
OnTTa y=Z(x), lx —xol <d, d £ h, d<<a, Z(xo) =y" eunm bop 6yacu
h =minif, d} aettank. Buz |x — xp} SN, opanukaa y =Y (x) Ba y=Z(x
BEKTOD-pyHKkunatapun wypamus. Tawaawra Kypa Yix)=Z(x), Ix—_‘

—X5l L h,. Yuby u(x) = 2‘ 1 Vi(x) —2,(x}| 20 cbym(uuﬂua Kapaf-

i=1
MH3. g <Zmin (h., LL)‘ L >0 TeHrcH3AMKHH KAHOATJAAHTHPAAMTAH ¢
n L

>0 conn onamus. (xe, xo+e] opanukaa ([xo~e, Xp] OpanuKAa xam

My/loXasanap wyWra yxuwaw) yaaykcws 6Varan u(x) ¢ywkuns uty

OPASHKHUHT OMPOP & HYKTACHAZ Y3UHUNT SHF KATTa KHIMATHI 2 IpHIIATH,

AbHH 4{8)== max u{x)=m>=0. Comna XucoGhawnap épgamuaa
26y £l

TGnaMus;

u(ey= 5 1% —Z 1= 51 {1 Y —
il =

pte n
— Zepi <L p 1| (] e~z o)<
=t =l :

KLY (me)=Lnme.
i=1 .

(arap L=0 6§aca, Y,(x) =Z(x), xEfxg, x9+¢€) 6ynanu).
Iemax, :

u{x) < Lnme, x¢€fx,, Xo+ &) (8.21)

Arap m=0 6vaca, u{x) < 0 6ynagu. Ammo u(x) >0 6yNranu yuyn
wivi  6Ynasn. Arap m>0 Gyaca, (8.21) na x==58¢[xy, xo+2) 266,

- Y, l
M Lnme éxu Lnez= 1 tercnannkka ara 6ynamua. Yupau €2~ Ke-

M6 uKKaan. By sca, 0KOPHAA € COMHMHI TawAaHHWMra aua.

Hemak, m con yuyn dakatr m=0 xon CORMD OYIMIIM MYyMKHH.
llynzait kwau6, [xo, xo4 €] opainkaa u{x) =0, awun Y;(x} =27 (x)
ypusau. By aca aactaaGku Papasra sua. emak, y =Y (x) eunmaan dapk
Kunaauran Ba ¥ (xo} =2 (ko) =y° WIAaPTHH KAHOATNAHTHPAIHFAH HKKUH-
YR Yy =2(X) e4yuM MagXKya 3Mac 5KaH. Xyaau wyunad MYNOXa3adapHu
(xo—e, xo] opaanx yuyw xam onu6 Sopuit mymkun. Blynaaih kuan, [xo—
—¢€, Xo-+€| opanukaa AroHanux uedor uAAH. Eunmuu aasom STTHPHW
épaamuna bx—xo) << h, opaankaa xam ATOHANHKHH HCOOTIALS MYMKHH."

Lily 6uaan 8.2- reopeMa Tyauk uc6or sraiam,



. *
8.3-§ HOPMAJI CHCTEMA YY¥YH £ TAKPHEHH EYUM

Hopman cuctema ydyH Xam Xocuaara nucbaran eunaran Supuuuin
Tapruban GuTTa TeHraamagaru KalH e- TAKPHOHA euMM TYWIYHYAcHHH
FUpHTAMH3. ABBaN BEKTOP-PYHKLHA HOPMACHHK KHPHTAHJIHK.

Arap y=@{x) BeKTOP-PYHKUNA OHPOp { HHTEPBANLA aHHKAAHraH Ba
yaaykens Gyaca, yHsHr Hopmack |l@{x) )} Kyhuaarnua

fe(x) Il=m§x lplx)!

NFHKAAHATH.
84-tavpud. (8.13) sexrop-renzaama Gepurzak 5y;1u6 yrda

[(x,y) sexkTop-Qyukyus D,,, coxada yaryxcus Gijacun. Azap Gupop

! untepaarda anuKaanean Yy =@ (X} exTop-HynKyun Yyuyn yuby Tprra
mapr'

. (x, plx)) €D, 1 xel

2°, gLy eC', x€NS, 6ynda S tinaam d'”")

xocuna - typ yau-

auwea 22a bjrean éxn masxyd bjrmacan ngrq‘razzap Tinaamu;
o d‘?( x)
3 9 b ] <5 xens;

4°, 8§ — uexau tinaam,
gpumaun 6faca, y xoa0a y=oi{x) sexrop-pyrxyus | unrepsasda
(8.15) sekrap-renssamanune £- raxpubul ewumu Oeduradu.

By Tabpudaan Kypusasuky, acap =0 8a S= @ 6yaca, ¢(x) €C",

x€f Ba MEf(x,tp(I}), xgl 6ynaan. By xonaa 6u3 cucrema yuyH

eudM Tabpudnra sra 6Vaamus.
B.4- Teopema. Acap (8.15) sexrop-rencaamada f(x, y) sexrop-gynk-
yus yamma Aysrasapu buran D, coxada wodaawean {(n+1) —

raprubau uezaparanean P, napaasesenunedoa (8.2- reopemara K.)
yaagkcus Ggaca, y xor0a & >0 con Kandag Oiamacun (8.15) sexrop-

b
Tenzaamanune |x—xo| <L h (h=min (a, ?4!_’ e -ﬁ—’;-) M ==maxiM,,
My, ... M, M“; n;leax i (e g} 1, ? M =£0) opanurqda P (%0} =Yo
L n+| R =]

bownanFuy MAPTHYE KOHOATAGHTUPadUEar e- TaKpubuit eunmn y=¢(x)
MABHYD.

Hc6otu ckadsp Tenraama vyuyH aftuiarad 2.1- reopeMauuur
weSotura Yxuauan.

8.4-§. EYMMBHHT BOWJIARFHY KMAMAT BA MAPAMETPAIAPTA
YINYKCH3 BOFNTHKARTH

. Ractaabxu , ManayMotaap. Apsagry naparpad}ﬂa GownanFuu
Knumamapu xa, ¢’ 6%Aran eunmru @(x, xo. 4°) 166 Gearunammk. By_
BeKTOp-bynKUNA (n-+2) JA40BAM COXanAa aMUKAAHTAH G6yaud, x, xo, 4,
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ce s 2 napuvie dyukumacaaup, £ 6¥iuta TErHILAY UHTEPBAKAE YITYKCH

BA y3AYKcH3 AWddepenunannanysun 6¥aran 6y BekTop-QyHKUMA X9 B
b ... 4 napra Kaupah GOFSAHTaH? — Nerax CaBoA TYFRIAIM. '

Yy
{ ¥ =flx, ¥), (8.15
g (xo) =4¢° ' (8.9}

Kowm Macanachga x=_E—uxp, y=n—y° anmawitupiuinsy 6axapamua
HaTHXana KOpraary Macaaa KyHuaaru

F=Ht—x, n—1).

n(0) =0
Koun macanacura keqaaan, 6ysia 60mnanruy KAAMaTAap TAUMKHAIAHT2H
£=0, n=0. (8.15) BekTop-TeHrAAMaHH j—’;=f(§—xo. n—4") kab

8346, xo, y° napun napamerpnap ae6 Kapal, euMMHHHT Wy napa
MeTpJapra GoFAHKARTAHK TeKWHpHIL MyMKuH. LUy ycys 6unan eunMHHH
GoWAaHFHY KHAMaTaapra GOFTHKMHTHHH TEeKIWHDHIU TeTHILAN eYHMHHH
napaMeTpiiapra SORIHKANTHAY TeKLWUPHIITE KeATHPHAAAH.

2. EquMUMHT napaMeTpaapra yaaykcus Gorankanrs, Yinly
dy
z—_f(-rv 4. H)’ {822

y=( ., ya)* =, s Be)¥,
sexTop AndgepeHunan Tewrnama Gepuaran 6yiaHG, YHHHT YHD TOMOH)
f(x. ¥, n) eexTop-bynkuna (n-+/+ 1} Yavwosan R*F'*' pasonunr 6n
pop ounK D, ., ., COXaCHAa aWHKNAHIaH BA Y3/TYKCH3, uly O6uaan 6upra

a * 1
St 9 ® it 2 0 n (8.23
ay]-
dyskuuanap xam ywa D, ,,, coxaza yaaykcus. R ¢pazoHuH

HYKTANapHHA {X, ¥, u) Aeb GearuaaimMus. xo Ba y° GOWAAHFHY KHAMAT
AapHy TaduHAadmu3, M GwiaH p HApAMETPHHHr WyHAAW Kuimataap

TYnAaMuKy Genrunalimusky, (xo, y°, u) Hykta D, ., coXara Ternwm
6Ynaan. lemax, arap p€M 6yaca, y xonaa (xo, 4*, B €D, ,,, 6¥na
A Ba aKcuuua, arap (x, y°, p) €D,,,,, 6¥Aca, y xonta peM 6yaann

Knputuaran M t§nnam ouux. Xap 6up {1, ... , W} €M uykrare
(8.41) BekTop-TeHrnaMauuKr xg, §° GowNaNFHY KuAMATIapra sra 69aral
Ba m (u) <<x<<ma(p) HHTEPBANAA AHHKANAHT2ZH JABOMCHS €9HMH plx, u
Moc enaan (1- 606, 12-§ narn Myaoxasanap BekTop-reurama yuy

xam youtnu). Wy ¢(x, p) ewum anukaanran Tynaamin T Gefinnk. b
TYRAAM X, @ Ky@Tankaap tynnamn 6Yan6, yuaa (X, p) anukAanras
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Memax, T rj‘:nnamnuur HYKTaAapH YUuyH WEM, m(p) <x<Tmz{p)
Mynocabatnap Ypuraw. M t¥nnam { Vauvoeau, T t¥nsiam sca (/4
4- 1} YA4OBAHAAP. DHAH EHHMHHHT NapaMeTpaapra Y3AyKCH3 Sornuknury
xaKuaa Teopemanu 6aéy 3TaMM3:

8.6- reopema. T rdnaam owux rijnrandup. Bexrop-hynkyus ¢{x, p,)
sca T rgasamda yaayxcusdup.

Teopemanunr ncboruny [1] KUTOGA3H YKHIIHA TaBCHSI KHAAMHS.

3. Eunmunur 6omaanruy KeitMataapra yanykcHa Gorankanr. busra
(8.15) sextop-nuddeperunan Tenrnama SepuaraH GYa1u6, YHHHI YHT
ToMoHRRaru f(x, y) BekTop-pynkunn (n+1} yauosn R} dasonnnr

\ . o . .
6upop D,,, coxacHia aHHKJAHTay Ba XyCyCHW Xochaanapu —5;-,1, f==
)

=1, 2, .., n Gunan wy 0,,, coxana yanykcns 6yacun. D,,, coxa-

HHHT xap Oup (&, n) nyKracwra (8.18) BekrTop-TeHrnaMaHHHr Xo==E§,
Yo==n OCOWJIdHFUY WAPTHH KaHoATJaHTHpaauran Ba m,(E, M) <<r<<

< ma{E, 1)) HHTEDBANAA AHMKAAHTAH AABOMCH3 euHMU @(x, §, ) Moc
kenaan. x, &, Mi, Ne, ... , Wa Y3rapysunaap ¢asocunnur 0, coxara

rerawan {£, n) nyxTanapra sa m(§, n) <<x<<m2(E, ) TEHTCHANIHKHA
KaROATA2HTHPAAMTaH Xx Jaapra Moc Kearad {x, §, n) HyKrasapaar
TY3Warad Tynaamuyn S peb GearknaliMu3. JHAH eYHMHHHI SoUMTaHFHY
KAMaTaapra yaaykcus OOFAHKAMIH XaKHAA TeOpeMaRH KeATHPaMH3.

8.7- reopema. (8.15) sexrop rTenzaamanune &, v GowranFux
Kudnarsapea ea bgrzan Oasomcus esumu P(x, & n) anuxsanezan
S rijnaam x, E, mi, ... , Nx §32apysuucap gaszocuda ovurdup. ¢(x, &, n)
serTOp-thynKkyun bapua apzymentaapu 6fjiuva S Tiinaamda yaryxkcusdup.

By TeopeManu Hc6OT 3THLY §3rapy3qnnapﬂu aqMaUITHPHIN éPRAMHAZ
tTafitHnanran OGOWNAHFHY KHHMaT/iapra sra OyAraH eYMMHMHT Tiapa-
MeTpAapra GOFNUKNHTHHH TEKUIHPHIITA onub Kennkann, cynrpa 8.6- Teo-
peMaHi KyanaHnaagH.

8.5-§. EAHMHHHT BOUNIAHFHY KXHAMAT BA RAPAMETPJIAP BYAHYA
AHPOEPEHUHAANAHYBUHJAHT#
t. Eunmunnr napamerpaap Oyinsa anddepenunarnanyBuNInTH.
Buara (8.22) Bexrop-angdepenunan renrnama Sepuaran 6yaub,
(x5 o ) H(x yop)
g 0~
k=12 ..,
dyuxunranap (n41 +1} yauosan ounk D, ., | coXana aHMKIaHraH Ba
yanykcus O¥acuH.
8.8- reopema. Aeap (8.22) eetcmp -Guippeperyuan Tenzaanada f(x,
Y, W) sexrTop-ynKyus 8a yrune Yy ea p sap Oyduda bapua xycycui
yocuraaapu (n-+{-+41) fawoeau D, ., | coxada anukranean sa ysayx-

cus bjaca, y xoada Gepuszan renzaamanune T tinaaxda anukaanean

g (x, p}
Qx, n) ewusu yayn -E—d-?—L,c=l, 2, .., k=12 ., [xycycud
L]

. =12
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xocurarap wy THnaamda awukaaweaw 68a ysayxcus 6gradu. Yuol

1
62:!(; M i , 2., on, k=1, 2,... | aparaw xocuraay
- :

xax T rtnaomda aruxagH2aM, Y3AYKCU3 BQ Oupdepenyuarra
raprubuea 6orauk 6jamaidy.

Teopemanuur HCOOTHHH [1] KHTOGAAH YKHIIHH TABCHA KHAAMHI.

2. Eunminnr Gomaanrmy xuiimaTaap Oyiinya anpdepenunann
HysumaHrd. ABsanri naparpadaary kabu (8.15) BekTop Tewrnamat
‘KYpamu3. YHuur YHr toMmonu, steHH (¥, y) BeKTOP-PYHKLUHMA Ou}
Dy 4\ coxana aHuKNaHrad Ba XycycHit xocdaanapu gﬁ i,j=12,.
Gunan wy D,y coxaga ysaykcus. Dai( coxafa oadHral (g,

HYKTa yuyH § HM E==xp fe6 TafiuunafiMus, v 3ca Vyarapysun 6yay
KoJasepaH.

8.9- reopema. (8.15) sexrop renzrama bepunzan 6§aub, @(x, Xo, M) =
=@{x, n)={@x, n), ..., @alx, M)) Ppynxgua ynunz {x,
Gowraarruy Kuidraraapes sza 6a2an 0Q8oMCUS e4uml 6gncuu. ¥ xoa6
8.7- reopemadan Q(x, M) QYHKYUARUHZ X, T, ... , M. §32apyauuia
pasocunune 6upop owux, S’ TINAGMUOG QHUKAGH2AH 8Q Y3AYKCUIAUE

keaub wuxadu. [fy 6usan bupea S’ rijnsamda yuwby -__-—q";fl W i, j=

t
=1, 2, ..., n xycyculdl xyocurarap masxyd sa yszayxcus; Gyroa
rawKapn, wy S8 rinsanda 32%%——;]"), i, j=I, 2, .., n apasa
4 . 4
yocuraasap yaaykcus 8a Judepenyuasraut Taprubuca HoFauK IMAC,

By reopemaHu HcGOT STHILE Y3rapyBUHJI2pHH aAMalITHPHIL EpAaMul
eYUMHHHT napaMerpiap GViuva AUPDEPEHHHANRAHYBUHINIH XOJAHH
HCOOT 3THWIrA KeATHpuAaaM Ba 8.8- reopema Kyananmiann.

3. Bapnauuaan resraamanap cHcremacd. (8.15) mextop Tenrnam
Gepiiran 6§anb, e(x, n) = (@i{x, 0}, P2({x, 1), ... , Pa{x, M)) BeKTO|
yHKUHA Wy TEHTAAMAHHHT (X0, v}) Gownalrady KuAMataapra sra 6iara
Ba N==Yy OYaranaa mi<x<I/my HHTEPBANJa AHMKIAHTAH AABOMCI
eunMn 6¥AcHH. 8.9- TeopeMara acocaH n==yo HyKTaja XHcobnraHray e
ny << x << Mg HHTEPBANAA AHHKAAHCAH XyCycuil Xocuhanap

9 otk o) = '
an},(ﬁ(x, gy =" (x) (8.24

TauwiKapu

Magxkya. Ymby -
Fitx, y)=jf%ﬁ)~. Hx)=il(x elx )

i
Gearunamaapuy  Kuparamus. Bywaa [/ (x) odyukuusrap m <<x<<n
HHTEpBaAAA aﬂumaurau Kyfinaaru

= 3 fz i=12 . (8.2¢

i=1
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UH3UKAHU TEHIIAManap CHCTeMAacH My < x < Mz KHTEPBANAA aHHKAAHIaH
6yauG, sapuayusiu vewzagmasap cucresacy (BolunaHFHY KnfimaTaap

Gyiivua) achunaan. Ywey zy=w{(x), ... , Z2=P,{x)  OyHxuusaap
{8.23) cHcTeMaHHHT
Vi) =56/ 8/=0, i=j, §/=1, ' (8.26)

SowNaHFyy KHiEMATAapra sra GyaraH eunmu Gy.najm, Gyuna & — Kpo-

Hekkep cumeosu Aeb opuTuaazn. By TacaukHu HcGoTnaw GeBoCHTa
xucobnaw Gunan oanb Gopuialdd. AHWKPOFH, y=@(X, n) PyHKuHA
(8.15) ra ky#unaau, cyurpa xocua Gyaraw afiHuaTHH 7 gap Gyiu4a
fuddepenunannatany. Kponekkep cumponn (8.26) ywby (8.24) pa gi(x,
1N} =n: MyHocabaTnapaad KeAHS uYMKaaH.

8.6-§ HOPMAJE CHCTEMAHHHT HHTETIPANNAPH

1. CucremanuHr GHpuaYn HHTerpanaapu. (8.15) sexrop-andibepediin-
an TedrnaMma Gepuaran 6Yam6, yHuur Var roMmouuaarn f(x, y) sektop-
Pytxkuns (n+1) Jauosan R'T' dazouwnr Gupop D,,, coxacHpa aHMK-

af.
JaHral Ba XYCYCHH Xocuiahapu —a—f—, i, j=1l, ..., n, Gulan Oupra
i
D,,, coxana ysnyxcus O6YACHH.
85-tapnd. D, ., coyada yrune xucmudan ubopar 6iazan Gupop

osuk, Gy rgnaam osuwean Ogacun. Azap uf{x, Y, ... , Ya) =u{xr.y)
Pynkyua wy G Traamda aHUKAOH2QR 84 XYCYCuE xocuaasepu Guran
bupea ysayxcus 6gaub, (8.15) renesamanune zpagueu G Tinaamda
wotirawear uxruépui Yy=q(x) ewumunu wy u(x, y) Pynkyus
apeyMentuea Kideanda x Gjduna zeapmac xocua Gifaca (rRonu u{x,
@(x)) Ppynkyua x 2a aMac, @(x) Pynxyuanune Tansanuuuza GorFauk
Gijaca), y yoada u(x, y} pyikyus (8.15) sexrop-renzramanute bupunqy
unreepasu Oeiiusadu.

Hemak, arap u(x, y) 6upunun nurerpan 6yan6, ¢(x), (x, o(x)) G,
BeKTOp-bYHKUMA eunm G¥aca, y xonaa

uix, p{x)) =Cu{Cy=const}

ge6 éavwr mMymkuH. Opatha §3rapMmac COHHMHI HHAeKCH ¢ HH &3u0
yTHpuAMahau.

Arap wi(x, y), us(x, 4}, ... . Unlx, ¥} QYHKURARAPHAUT Xap OHPH
{8.15) TenrnaMaHuHr GUpuHuH uHTErpanu 6¥aué, ui(x, y) =Ci, {1, y) €G
myHocabataap gi=qi(x, C, ... , Cp), i=1, ..., n — YMYMHH e4HMHH

aHUKJAACA, ¥ XONEa WY tbyHKuHﬂ.nap cHeTeMacH Sepunaral TeHTNaMaHliHT
ymymud unrezpasu SeAnnain. YMyMui wHTerpan yuye ywby
w{x, p(x))y=0C,

uz{x, ¢(x)y=0=Cy, (8.27)
un(xv ‘P(x))=cn
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Myuo§aﬁamap ypannu (6ynaa y==q(x}, xcl, (x, ©(x)) € G,— uxruépuit
€UHM).

8.10- Teopema. Xycycuir xocurazapu 6usan G TinAaMOa QRUKAAR2AN
8a yarykcus ulx, y) pynkyua (8.15) renzaamanune Gupunuy unreapasu
G auwu yuyn Kytiudazu

du(x, TS )
S X SR ) =0 (8.28)

fo |

Myrocabarnune jpunsu 6jawwu 3apyp sa erapau.

HUcGoT. 3apypawury. u(x, y) dynxuua (8.15) TeHraamanuur
OHPHHYK HHTerpaaud Oyacun. By dyekuna yuyn (8.28) wapTHumHr
Gaxaphuanmnin Kypcaramu3. llywzad wmxruépnii TaiHANaHraH n=
={m, ..., 7.} BEeKTOPHW oaaMu3km, (x, n) €G 636, y=gl{x, 1}
dynkuns  (8.15)° TenrnamaHunr  @{E, ) =n G6oOWAZHFHY LAPTHH
KAHOATAAHTHPAAKTAH eynmu 6Vacul. ¥ xonaa u(x, ¢{x, n) )} dyuKuHann
Auppepenitnannal, u(x, ¢(x, n)) =C 3KaHHHHU XHcobra ogub, x=£ na
KyAHOATHHY TONaMH3: '

dulxp(xn)) dolx a)

duix, @(x, n)) 9% ix M .
R s — |x_§__

=geutn etn | o= (G4 +

_ fa(l n) < dult )
- x + f=z| 6!}“ ff'(gt 1})‘

(§, n) FHykra G TYnAaMHHHT WXTHEPHA HYKTacH G6yaraum yuyH
G tynnampa {8.28) mynocabat Gaxapuiaiu. ‘

Erapauanru. 3uau (8.28) myHocabat u(x, y) ¢ynkuns yuyw
Ypunan 6¥ans, y=p(x) — (8.15) Tenrnamannnr rpaburn G Tynaamaa
KoHaauIrad eunMu 6yacu. ¥ xonaa u(x, y) ra g=¢(x} BB KJnG6, svun
v{x) =u{x, @{x}), XocHa 6yaraH GYHKUHANH AHPPepeHHHANNANMHI Ba
(8.28) Mu xucobra onamus:

do(x) _ dulx, gix)) ©  dulx o)) _
P ) G e e(x) =0.

i

Bynaan v(x) =u(x, ¢{x)) Pyrkuua x ra GOFIHK 3MACAHTH KeaHO
uiKaau, bl #(x, ¢{x)) =C. Teopema nc6oT 6yann.
JUnU Bupuruy GRTEZPAAAGPHUNE ﬂy;cmda IPRAQAURY TYUIYHYACHHH

KHPHTaMH3. _
86-Ttabpud. Azap (8.15) Tenzaananunz G Tinaamnda anukaan2an
kma uilx,y), da(x, 4y, ... , ui{x,y) Supunvu unrezpasrapu (a, b) €G,

f(a, 8) =0 nyKranunz 6upop arpoduda anussanzan 6§aub, yuby

(5“{{0- b} ) . I=1, 2’ — k; ;=l, 2, ... n
T
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PynKkyuonanr marpuyanune paneu k ea Tewe 6faca, y xorda w(x,
¥ o 5 dalx,y) Oupunun unrezpaarap (a, b) Hykrada sprau 6iiaou.
Keuuum Mysnoxaszanapaa fus ywsy

L=Hy), yeG

KYPHAARWAAIH MYXTOP BEKTOD-TEHrIaMaHKHT GHDHHUK MHTErpassiapHkH
f(b) =0 6yarasna b, b€ G wyKraHuur Gupop atpoduia PAKAT HoKan

ypraHaMus. .

8.11- reopema. (8.29) sexrop-Temzaamanune b nyxranurne Gupop
arpoguda (n— 1) Ta spKxau Bupunuu UNTEZPAAL MABNCYO.

Hebor. (fi(b}, ..., falb))*==f({b) =0 6¥narann yqyyn 6y BeKTOp
KOOpAHHATafapuiai Kamuaa GutracH HoadaH dapkan. Macanan,
fa{b) 50 pelank. E=(E), ... , &1, bn) HyKTA b HYKTara iku 6¥aub,
g=o(x, &) 3ca (8.29) TeHl"JIaMaHHHl‘ {0, &) Gowianrny KH#iMaTaapra ara
6yaran euuMn Gyacui. By eunmbu ana g=¢{x, &, .. , -1, bs) =
='~p{xs Eh ey gﬂ-—f)' ALHH

yi“‘l’t’(L §|t e gn—l), i=l,, n, (8.30)

Kypuﬁuuma éanws Mymxun. By (8.30) @yHKUHANAD CHCTEMACHHH X,
, En—y napra HHcGaTaH TeHTAAManap cHcremacu ge6 Kapadmua.
Arap gl =8|, Yo="by, ... , Yn=b, 6¥aca,

bl=‘~pl(x; §l» ey En-—l);
(8.31)
bﬂ‘-_—(pﬂ(xt El) LRI ) Eﬂ”"l)
cucteMa ymby Ei=bi, ... , Ea—1=ba—i, x=0 eunmra 3ra sa (8.30)
cHCTeMaHURr  AkoOnany  woapan  ¢apraw.  Xaxukaraw, @i{0,
Ete oy Erm)=E,i=12, .. ,n—1, (0,5 ... . Encs)} =b, Ulynnur
ydyH
3 (0, bps oo s bac)
a%
j=1,2, .., n—1 (8.32)

—:;'%(Oa bl' et bﬂ—l)=fn{b) #0’

Gynga &, — Kposekkep CHMBOAK.

D, By vt o @y ' ,
JHAH h B L AKOOHAHHU TY3HO, b HyKTaga XUcoGAaHMiu3.
: D'xr E]! ""&;-—l' .
Papmankh,
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fiey 8 & &

b ! 8 .. &
D1, % e ) L) & o &

Dlx 8 o )

T f8) 8y, & &
Ry & & .8
fi¢ey 10 .0
L6y 01 .0 (l](l).‘. g
=]. . . . . . = (___l)n+lfn(b) ‘n.__,.]}.ra ﬁp
LB 00 .. 0

{(n—1} 1a yeryn

={(—1)"f, (b} *0.

Uly cababan {8.31) cucrema y==b Gyaranga xam edumra 3ra, Yuu
Kylinaarnua €3amns:

§1=ui(9)» §2=u2(y)' P En—l=un~}(y)s X=U(!!)- (833)

Wy &1, ... , &a—y Oynkunsnaap {8.29) TenrnaMasysr SHPHHYYH HHTErPa-
Aapit  6yanG, 6 HyKraga 3pKAH  MHTerpansapaup. XakHKaTad
Diw, uy, ..., 4, _, '

Dy, g0 s Yoy}
HUHT akoGuanuun b nyKraaa xucobnaranmua, By AkoGuaH 3ca & HykTana
Dy, Hay ooy Mgy}
Diy), vy s 0 y)
AaH ubopar. [emak, &y, ... , #y— QyHKUAANAP & HYKTAa 5PRIH. DHAH
Gy pynkunagap (8.29) TerrAaMaHuHr GHPHHYN HHTErpasAapH KaHHHH
ncGotnafimus. (8.33) mynocabarnapaah

ui{g(x, ©))==L, i=12 .., n—1 {8.34)

Ammo xocua 6yaran £, ... , E.— ) MHKZOpSIAp X Fa BOFIHK HMAC. Hemak,
@ (pyHKUAANap OnpHHun unterpasnapanp. Teopema ucGor 6¥ann.

skoGnaHHH b HyKrana Texiunpaiank, (8.30) cucrema-

Oupra TeHr, 4yHKH ( )Ma'rpuua GHPAHK MATpHLA-

8.12- reopema. Yuwby
Ue+s{y), .., Ualy) (8.35)
dynxyunsap (8.29) sexrop-rencaamanune b, be G nyxrada (n—~k) ta
spran bBupunuu uwrezpasrapu Ofacun. Ity (8.35) ynxyussap
épdamuda {8.28) renzaamanunez raprufiuny (n—Rk) eq KaMadTUpLLL,
AvHu Gepunzan (8.29) renzramanu raprubu k 6facan Hopmas cuctemaca
KEATUPRIL MYMKUR.
Hcéor. (8.35) Gupxnun uuTerpaanap 3pkay Oyarauy yuyn ywoy

au, (b
( Z‘L ) ) , i=k+1, .., 8 j=I1, 2, .., n dydkudoHanr maTpHUa
i
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paurd {n—k} ra TeHr 6YAraH KBajpatT MaTPHUara 3ra. AHHKJHK YYYH

du,(b) o
(, 3, ) L f=hk+1, ..., n marpuuanuur paurd (n—k} aedank. Ly
!

MaTPHUAHKHT AeTEPMHHAHTH HONAAH (apKan. Inau b Hykra atpoduia
SIHTH Y3FApYBUWIAPHH KUPHTAMMA:

21=Y1, - . Ze=Yp, Zer1=Upr1{y), -, Za=taly). (8.36)
(8.29) eexrop-TeHrnama RHFH 2, .. ., 2« yarapysumiap é'.Pnammla
Gynnaf €snnanu:

dz, dy,
dr T dx
S i[ (Z[, Lev g 2*, ‘pk'l"l (Zk"l'l’ ey Z"), vy ’.bll (2*+[‘ rae g Zn)},
dzy _ dy,
dx ~ dx
= fﬂ (z(t ey zgs ¢t+[ {2§+[9 LA} zn)! ey qJn (zi+]! LR zﬂ))l
. 'dzt’ dy,
de ~ dx )
= fi{2) s 2o G 1 (Zeg s o s &) s WaZigo 0 200 \(8.37)
dz, | -
dx
" .
- Guy (2, W_.fﬁ'_'#g.g.l, w2 ) + f T e R RV /L, )
ax . oy
j=1 i
dz,
dx .
. Qu, (2, s T Wpp s - W) + e (2 B ey g )
dx ,‘==‘I a'y! J
By cHCeTeMana ¢k+l (Z,H_l, ...-., 2,,) =yk+|' PR ‘pﬂ {2*_{_‘, PR z") =

aap (8.36) dyHkuuarapHnEr OXHPru (n—%Kk) TacHAaH ToONWATAH.
{BY Weitr - » ba QyHKUHARAPHHET apryMenTaapn (8.37) cucremana

KHCKAAHK yuyh ésuamaran). {8.37) cHCcTeMaHH KHCKaua

dz, .
7;—=£{.-(21~ Z, ) i=12, .0 {8.38}
KYPAHHIIAS E3HI MYMKHR.
Teopemanuur WapTHra Kypa (8.36) pani=k+1, ... ,n6yaranna
dz, ¢ 3 (y} =0
-I;=g;u,-(y)— f f( )=

j=1
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. » d ] w
ABHH i=k-1, ... , n 6Yarakna ino 6ynagu. lemak, (8.38) cHere-,

Ma YpHHra Ky#Auaaru k- TaptuGiH cucremara 3ra Gynramus:

dz .
d_xl'=g[ (2|, 22' FETI Zk. Ck-l-i! er oy Lﬂ),

dz
_d"x"‘=gk(2|, 22, ey Zk, C-If-i-i!' PP Cn)
Teopema ncGot GVALH.

¢ Huterpansanysun womGuuaumsaap. Jduddepennran Teuwrnama-
AAPHUHT HOPMAN CHCTEMACHHH HHTerpaatat yyyH HA0KH GOpHYE KYNpoK
GMPHHYH HHTErpaiHH TONHKL KepaK. Xap GHp GHPHHYH HHTEFPaJIHH TONHW
YUYH HHTeCpaanaHysuy anddepeHunan TenriaMaky u3jaw  3apyp
6ynagn. Bepuirad HOpMaJ CHCTEMAHWHI HATHKACHIaH wbopart GVaraH,
aMMO OCOH HHTeTpasianypun auddepeHUHAN TEHTNAMAE uxre2paild-
Hyeuu Koubunauus ne6 wWpHTHAAZH. Xycycad, d®(x, y), ..., Yu) =
={ TeHrnama HOpMaAa cHCTeMalaH Xocha 6¥aram 6vaca, y HHTerpana-
HYBYH KomGHuauus 6yaasu. Yumad d{x, ¢, ..., ya) =C OGurra
GUPHHYH MHTerpad Tonwiaad. KH3WFH WYHAAKH, GHPHHYH HHTerpas
reOMeTpHK HyKTaH Hasapaad (a4 1) ¥Vadoesd dasoma xofnawran
n YA4OBAW cupriaas uGopatr. Arap GUPOp HHTErpas YH3HK WY cHPT OujiaH
6uTTa yMyMHil HykTara asra O§aca, y xoaga wy HHTerpan uH3Hk fapua
HyKratrapu Ousan afitusean cuprda éradu. Hopman cucTeMaHMHT
GHPHHYK HHTErpannapy ¥3apo KecHIWIMAAAHraH n YJYOBAH CHPTAApPAAH
H6opaT. BapHHYH HHTerpannapra MOC KeaAraH CHPTAADHH HOPMaN
CHCTEMANMNT COTX cupraapu Aed Xam aTanaju.

Mucoa. Ymby
dy, duy dyy
& TR T G e T 3%

CHCTEMAHMHS OHPHAYM MHTETPAJAADH Ba YMYMHA HHTEIPaiH TOMHACHH.
By cHCTeMaHHHI HKKHTA 3pKAK GHPHHYH WHTErPaANapHHH TOMWIU OCOH. YHHHT yuyH
CHCTEMA TEHFAAMANAPHHH MOC PaBHWLAA KYUIaMH3:

dy, dy, dy, .4
- +_E +_dx_ =0 &kH E;(y' +4y+4,) ==0.

Bynaan

=gy +p=0C . {8.40)

GHTTa GupuRyy UNTE2PGA TONWAAAN. DHAN CHCTEMA TEHFMAMANAPHHH MOC PABHWIAA ¥y, Y2 Ba
Y3 napra KynafTHpu, Kywamua:

dy, dy, ay, . d
rpn +y2—d;— +y3‘a_ =0 éu Y (yf+y§+y§) =0.
Bynpau
ur=if + i+ h=C, : (8.41)
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BEKAHUK Supusit unTeepas Tonuaaan. Tonuarak SHPHHUN HHTErPAANap 3PKAH. XaKHKaTaH,
y?+y§+g/;q‘:0, YYHKW GHIHA TPHBHAAMAC evMHM KH3ukTHpaiu. Lynatr yuyn ywGy

ou, du, du,
dy, Oy, By | 1 1 )
Qup Guy Guy - (2% 2yy 24y

L&yl 6y2 ﬂys

MaTpHuarasr panrd 2 ra tenr. Arap (8.39) cucreManHHr OHpHHYH TEHINaMacHHK Yz T3,

HKKHRYHCHHR &) F2 KinafiTupub, K¥wcak, -

:—x{y., Uy) ==ttty — A+ — 93

!
Myuocaﬁarnu XocHa Keaamu3. Ulyura ?xmam ‘.

(y,. 3}==y2 —Holz i Yo — 32- (ygn Yy) =yt — !/2+f2_'yty2

MYHOCAGaTA2PHY XAM XOCH KHJHWE MYMKHH, TOMAAraH TEHTNHKTapHH MOC paBdwWia
wywcak:

d

'&';'(9'1 Yo+t 43t 43} =0,

ABHK
wys=yya+this + Yoty = Ca. (8.42)
ANA GHTTE SHPHHYH WHTerpatra sra G§namds. Juiw TOAWAras yd4ra GHPHHYM aHTErpan
IPRANMHK EKH AYKMK, — WYHH TeKwnpamus. YHURE yuyd yinGy RKoGRaRHR XHC0GAa RMHS:
i l 1

Diu,, uy, w
_._{_L_2.__,.3_)_= 2y, 2, 2 | =
Dy ya. 93)
oty vty 4+
! ¢ 0 Yo=Y H—i
=} 2y 2 —u) 2{y; —y) § =2 . =
th+i; Ni—% % Hi—4 th—i
Y~¥ W~
N =0
Yi—4% 4—
Liem Dluy, 4y, ) 0. Ilynaait Kpaub.TONHATER YuTs CHPHHYY HUTErPaA SPKA
aK, —————————————&=1). 4H KAJHL, TONHJATaRn HPpHHYY HHTErpana 1]
DGy 90 #3) Y . Y p P P

smac axa. UIyHuar yuyH yaap yMyMUA Huterpan Gina onmafian. Yunwud spian GHPHHUE
HHTETPAJHH TOMHDE Y4YH (8 40) sa (8.41) Aapxan gy, g JNAPHH TOTIAMHI:

y2=—2-(c._y3+ \/262-6?+2C. ya-—sm

By wonanapun (8.39) CHCTEMAHHHT OXMPrH TEHr1aMachra KPnmua:
dy
— \/262 C+2C,p,— 343 -
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By Supunuu TapTHban KBaAPATYPARA WHTErpasaanaanran andbepenunan Tenrnrama. ¥uau
HHTErpanzad, TonaMHa:

3y, —C _
aI'CSi]'] -—‘-‘-—-_.i-":-l_—..:‘— \Jra x=c3'
-~ \ec,—26;
3Auak C) Ba Cy hap ¥puura (8.40) sa (8.41) sapaan ¥3 ubopacHun Kjicax,
24 — 2

uy =arcsin — V3x=C, (8.43)

2 \/y?+9§+y§‘*9ty2“‘yly3“yzya

YUHHYH GHPHHUH HATETPAMHH TONHW MymKHK. Texmupunr kuitni amacku, (8.40), (841) ba
{8.43) mynocaGataap 6uNaH aHUKIaHEAH GHPHHUK HHTErapadnap »pkaAH 6yaaan. femak,
wy yuTa GHPHHYH wHTerpan (8.39) cHeTeMaRHHr yMyMHA WHTerpaiund Gepafu

2 Hopman CHCTEMAHHHr CHMMeTPHK KypunuwM. Hopmaa cucreMa-

HUHT CHMMETPHK KYPHHHWH ae6 ywoy

dx; dxy
Filx, X3, ... . x,) = Folxg, X3, oo o X,) ==
— ) (8.44)
Folx, Xy . . x,)
CcHeTeMara adTuaaiM. By cucremana xaMMa xi, Xa, ... , £, Y3rapyeuuaap

HOMa'bAYM QyHKUNS OVANG, ynap Tewe yykyKaudup. AMMo 6H3ara TaHuW
6yaran

dy

2 = g, g,
dyg _
) -‘—t-;——»-.f?(x1 y“ AR ] yn)‘ {8.45)
ay,
—=f00, gs y Ya)

CHCTEMANA XaMMa Y3FapyBYHAAD TeHZ XYKyKau amac. YHAa x — 3pKIH
V3rapyBuM, 4, ... , Ya Nap 3ca HoMasvayM dyHkuuwasapanp. Wyraah
6ysica xaM (8.45) HOpMaa CHCTeMaWH CHMMETPHK KYDHHHWIZA é3RuI
MYMKHH;

dx _ 4y, _ 42 R
i s o o) Rt e o)
d
. (8.46)
-f.u ‘xl‘ Yo s yn]

By (8.46) cucTeManH HOpMaA CUCTeMQ2Q MOC KEAZAH CUMMETPUK
Kypunuwdazu cucrema Aehunaan. By (8.46) cucremana sHanm xamma
Y3rapyBunaap TeHT XYKyKJIHAMD.

Hopmaa cHCTEMAHHHT CHMMETPHK KYPHHHWH OGepHATAH HOPMAJ
. CHCTeMaHHHT MHTerpa/IaHyBuH KoMORHAUWANADHHM, Wy Gnaad Oupra
GHPHHYK HHTETPANIAPHHH TONHWAA MYXHM poab Vitwalian. By wapaénaa
XaMMa ¥3TapyBuHiap TeHr XYKYKAH OVAraHu yUyH 3Hr KYRafiHHMH 3PKITH
ysrapysun ge6 9bvaoH KudsHagu. IHUyHra moc pasdwaa GupaHug
HHTErpaAIap ToNHTaLK,
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Muconnap. ). Yuwby
de  dy  dz
y+z  xdz x4ty
VHCTEMAHHAT YMYMHA MHTCCPAH TOHHACHH. )
K¥NnHHYa CHMMETPHK K¥PHHHILLA €3MAraH BOPMaN CHCTEMANAPHHE WHTErPALTALINA TEHT

KICPAAPHHET YIIBY BACMEHTap XOCCACHAAW GolTaraHuu MYMKNH GYrasn:
a a a
1 2

Arap —— e =t p 6iaca, y xonga WXTHEPHA R, Re, .. . kp Nap yuvH
& by b,
KyAnnary "
ki@, +koay + ...+ koa,
Rib) + koby+ .. A-kyb,
myHocaGat ¥pHaaH. Byrnur wcory cogaa. Arap a, =258k, ... , @y=~>8b, 3kaunnn xucobra

WICAK,
By Ryay + .+ kya, _ Slkb) +Roby ... Ryb,)
kb +hoby+ b h@, R+ Rebyt .t R0,
) Bepuaran CHCTEMAHH RHTErPANIALLAS WY XOCCANAN ofiganariiu MaKcaara MyBopHK.
Conna XHeoGnawaap épaamMuna
dix—g) _ dly—2) pg Jlxtyta)  dix—y)
=y 42 2(x+y+2) x—y

TeHraaMafapra ara 6¥Namus. ¥aapaan HEKHTa GHPHHYH HATETPAAAap TOMHII MYMKHH:

x—y=C {y—2),
i
(x+y+2) (x—y) =Cy
By OupuHuYM HATEIPaNiap CHMMETPHK KYpHHHWAA E3HATEH HKKHHYA TapTHOAH

CHCTEMAHHHT YMYMHA uHTerpananny Gepain.
2. Kyannarn

cHeTeMa Gepuaran Gyaca,

. ity oo 2y

i z4x " x4y
‘q)yHKllHﬂJlap GHPHHYH HHTErPaAnap 3KaHH KYPCaTHIACHH Ba YJNAPHHHT 3PKAH éKH 3PHIH
PMACAHTH TCKILHPHACHH.

Arap GepHATAH CACTEMAAR X RU IPKAN Freopyed 0eb 2Baon KUALOK, Y CHCTEMaHd
by '

Cy

dy gy dz =z

———— e, =

dx  x dx x

HOPMan chcTema KYPHHHWHAA E3HtE MYMKHH, By cHCTeMaRuNr TenrnaManapH yarapybunna-
DH @ panaturad GUPHHYM TapTHOMH TeMrAaManapanp. MuTerpainam HaTHxacHRa

y=C x, z=Cyx

apHx TonaMu3. Bus HKKHTa GHPHHYM HHTErpasHH TOMIHK. YAap 3pKNW, YyHKH u|=——-y- .
X

z
bto=— pa x=0 na
X

e 998



D{“p ) Tth
D (4, ¥3) 0 _‘1_ 7
x

Hewau, roauaras GHPHHYH HHTErPAARap YMYMHH HETErpassan HGopar.

Juan wWKePHAA E3HATAN ;ts- :ii aa 172= ;;i PyHkuyarap xam CHPHHYH 4HTErp.

' sKaHHHH K¥pcaramu3. By dynkunasapaan Gepuiran cacteMaHn xucolra onn6, x Sjin
XOCHNa OAaNH3;

ai, (HE)en—etp (G+1)
- {z+x)?

dx
2 _ 2
() ern—ety (£1) _srn-ctn -
(z+ 5 x {z4-%) '

Z4- x50, x50,

_ dz __dy° —ipe 4y
aa, (dx LY k)~ iz y)(l+dx

dx (r+g)°

_ (FD e+ -0 (+0) o plutn—ain) o

(x+9)? x (x4+9)?
x4yl x70.

Bynaa# K§pumapuxk, 4) Ba g GyHKUuARap GHPHHYE HATErpannp., uad
PYEKUAAITZDHUHE SPKAA FKAHAHTHHH ucGoTnafiMuz. Yuuur yuyn Tternwnw sxobuan
xucobnafimma:

2tx _Ety
Dy 2t (6.4.2) | (z48)° (z+x)?
D {y.2) —(x+y)—{z—y) x+y
. (x+9)° x4
[ x4y
N R @+’ {1 (r+y) (2 o
_xkz L 4y 240 izt
(r4g)° *+y

Jlemak, u, B3 12y GUDHHYH KHTErPAANAP 3pKAH SMac. KYpuur xifiug smacku, yaap 0pacH1a
- I

r="*—52+1' MyHocabaT FpruAn. Xakukaran: %+I=%+I=%§=:{I—.
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9-606

UYHIHKIIH AHSPEPEHILHAA TERIIAMAJIAPHHHET HOPMAJ
CHCTEMACH

Arap 8- 6o6aa Yprannnaraw Andrpeperunai TEHTAAMARAPHUHT HOpMAT

cHeTemacuna fi{x, th, ... Unds. - .. fa (X, ¥, . . ., Yo} PyHKUMSARAD Y, Y2,
. . Yn ApryMenTMapu 6yhuua uusHkAM, FbRE f(x, 4, ., Y) =

= X a; (x}y+b (x),i=1, 2,.., n kypuHamaa 6ysca, 6u3 Hopman
=1

CHCTEMATAPHRAT MYXHM XycycH# KVpuHutznra sra 6yramus. bynnan

cHCTEMARapHR  «u3uKAl  Judepenyuanr TEHZAAMAABPHUKE HOPMAA

CHCTEMACY, KUCKAYA, HUSUKAU CUCTEMA 1€l 10pHTHAANN.

9.1-§ . YM¥YMHURA TYIIYHYAJAP, MABXKYIJTHK
BA AFORAJIHK TEOPEMACH

Yuwby

dy

d;’ a;(x}y,+b6,(x), i=1, 2,., n {9.1)

[RYE

f

CHCTEMA 4Uu3uKAU Oubheperyian TEHLAAMAAAPHUNE HOPKAR CUCTEMACH
fednnagn. Byuna a;(x) pyHkunsnap cucremanune Kospduyuentaapy,
bi(x) thynkussaaap aca o3od yadaapu aedunanu. Bapua a; (x), bi(x), i,
j=1, 2, . . ., n byakuusnap Gupop [ HMHTepBAJIAA AHHKIAHTNaH Ba
y3aykcns. Arap ay{x) =a;=const Gyaca, y xorma (9.1} cucrema
qu3ukau gazapmac Kospouyuentan Aeb woputunagn. Byanaii cucrema-

JapHu ajdoxuza Ypranamud. Kynadauk yuyd ymly Gearwaawsiapsu
KHPHTaMH3:

a, (x} a,(x)... g, {x)
A (x) = Gy {x) Ap{x) ... ay(x) |
dnl (x) an2 (x) u’rm (x)
(b (x))
by (x)
b= =@, .. b (02
| b, {x)
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{6yHaa * Gearn TpaHCRONMPJALIHK anrsaragu}. Uly A(x) matpuua Bz
b(x) ycryn-Bekrop pramuaa {9.1) cucrema

LAy +b(x) 93

KYpuHAWAa €3uaanu. Arap cucrema (9.3) xypunmwiza ésunran 6yaca
Y BexTop-mMaTpuya xjpuruuwuda Gepuarad gelinnany.

Arap b(x) =0, x€1 wmynocabar ypunanu 6Vaca, (9.3) Tenrnams
HUIUKAU Oup MuNCAu Gfamazan Tenziaug definaany.

Yty

Y —Axyy (9.4)

TEHTAAMa 3Ca YM3HKJH GHD XHHCAM Gyamaran (9.3) redrnamara moc
HUBUK AL OUp HUHCAL TeN2AAMQ RETHNANM.

Arap A(x) maTpHuatHHr Gapua snemenTaapH, AbHY a; (x),ij=12,.
-+, ft GyHKuMsIAap Gupop / HRTepBANAA y3ayKens Byaca, y Xonaa A(x)
Matpuua wy / nHTepBansa y3AYKCH3 mefimnank. Slda b(x) BerTopHHHT
Koopaunatanapu Gupop ! uuTeppansa y3Aykcu3 6yarawpa, wy b(x)
BEKTOP [ HHTEPBANAA YadyKcHs ae6 OPHTHAALH.

9.1- reopema. Buzza (9.3) BEKTOP-MATPULAAN HUBUKAL CUCTEMA
Gepuscan 6gaub, A(x) maTpuua sa b(x) BEKTOD-PYHKUHA GHpop
/ vwrepBanaa amnknadrad sa y3IyKcus G¥acun. ¥ xonha WxTHépui
SowvianFuu KuiiMaTaap

X0 B B o P €1 ErE KHCKaYA X, o, x€f (9.5)

yeyn (9.3) reneramanune wy bowagnruy Kadwaraapea sea 6§azon eq
! untepsarda anuxaancan seona eUUML MABKYO.

XycycaH, arap A(x) Ba &(x) nap — 0 <k <+ 00 HHTEpBaJLa
Y3AYKCH3 6§aca, y xonaa xam HXTHEPHE (9.5) Gownanruy KuiiMaTaapra
3ra 6YAral Ba Wy — oox < + co MHTepBanna aHuKIaHTaH AroHa eunm
MaBXKys O¥nanu.

Hc6or. By teopemanunr neoru 8.1- Teopemanan keau6 YHKAH.
Yuanaru f(x, y) BEKTOP-(pyHKUMA KYPHAaéTran Xoana flx, y) =A(x)y+

+6(x) BekTOp-PynxuHsman ubopar. Pasiranks, %@—=A(x)

3 (x40 N
( 7, =q,(x), i, j=T, n) Ba A(x) Matpuuaunar G6apua a;;(x)

SMeMEHTAApH [ nuTepBaafa ysaykcus.

Iywren MyXuMKH, Ynsnkn CHCTEMANAP YuyH eMHMHMHF aHHKA2HAL
HHTepBany A (x) Ba b (x) napHuHr aHHKAAHHL HHTepBau Ghuian GHp xua.
Hemak, wy { wurepsan eumwm MABXYLTHTHHHHT MaKCHMan HHTePBANH
6¥nanu.

Bowxaua aiirrauaa, (9.1} cucreManmhr eunmm J HATEpBaANAA
AHHK/AI2Hral  1aBoMCH3 euuM OyAaam. By umaukau CHCTEMaMaPHHUHT
MYXHM Xoccanapunait Gupuanp.
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Mucoa. Yuby

 _ % _
dx b dx

HKKHHYH TAPTHOAN MHAWKAN chHcTema Oepuaran GYanb, Gowaanswy Kiiimamaap g (0) =
#:(0) =1 8yacun. Teopemala Kyamauuaral yeyn Gunat wy KOWH MacanacHHRAT eMHMANK

(D) )
tonamu3. Collna XhcoGaalwaap Kypcatanku, ¢ ( 0 ) ( - AECaK, Kyfinaard-

[
aapra sra 6yramua; A= ( | 0) L4

= D= (e ()0

1]
P B
{4 . 31
o TH
T gt
e T
) 0 ! 3! 0
=)+ (20 2 Je=()r
L] I"-——é’—
x 3—12—
21
+S 2 dyv= __h_{_..x:_
0 —ttor 41
3 1,2(—1
; z—-’—+...+(~|)“‘-——-—-—
@ (0 o 1y 3 (2 — 1)1 _
v m_(l)+§(—lo) 2 e dr=
b=t (=1 (2 - 2)1
P i a2
_ F—gr e =0T Ey ‘
£ P ’

L=t (= ”W

3040 aY



3 —
T i—-1 T
P f3—5rF =) -
@k {90 01 3 2i—1 _
9 m_(l)“Ls'(mlc.)( e a2 dr=
0 — gt Uy
e ;T :
_(x"¥+"'+{_” 2+ 1) )
o x ;& '
gt (o

(2i)1

By wihoranapaan

limg” (x) =( s )"‘ oo XX+ oo
00 Cos x

sint X
KeaHd uukagm.@ix) = PYHKUBA TervizAg GO ARFHY LUAPTAY KAHOATAAHTHPATM:
oS X .

sin 0=0, cos 0=1.

. ¢
9.2-§. YH3HKIAH BHP XHHCJIH CHCTEMAJIAP

1. Ynu3ukan onepatrop Ba yHHAT Xoccamapw. Maskyp naparpada;
(9.4) kypHHHIIAA €3HAraH CHCTEMANAPHH, ABHH UM3UKAM OHD KHHCM
CHCTEMAJAPHY YPraHamus.

Keitnirn Myaoxasaaapuunr Kynalumirs yuyd L onepaTtophn

L (y) =7‘jj‘:———f1 (x) y (9.6

TEHTAHK €paaMHaa KupuTamus, Arap p=§;aa E — 6upauk nXn mai
puua 6yaca, (9.6) nn ana ywby

L (p)y=(pE —Alx)}y

k¥puHsuaa  é3mm  MyMmkyuH. Kuppuraaran L onepatop €paaMpia
(9.4) renraama vinby coaaa:

Liyy=0¢exn L (p) y=0 (9.4

K¥pHHMILEA é3uitanH.
Appaa L (p) onepaTopHHHF XoccaltapuHi YPraHaMH3:
l-xocca. Aeap C— uxruépuii §seapmac cox 6ijaca,

L (Cy)=CL (y)

QUKUAT Jpurad.
Xaknkataun,

L (Cy) =22 _ A (x) (Cy) =CL—CA (x) y=CL ().

2-xo0cca. Azap Cy, Co, . . ., Con— uxruépuii ffzcaprac conia
Giaca,



Lfx C,-y-“’)= 3 CL (")

il =i

sisunT Ypunan, Synaa ¥y, y® .. y"™ — bupop sexrop-Pynnumanap.
Xakukaras, COALA MYJqoXa3anap €paaMHAa TONAMK3:

L % Qym)r_f._( g_‘_ Ciy“')-—A (x) (% C‘-y“’)=
=l * X i==1 i=1 3
= :"E C(-(H‘%:_g'-i))—- g G ('A(x)yﬁ‘j)# % C‘,(T;_!;_yu]__A_ (x)y(ij)=

i faml v

= 2 CL(y").
i)
By xoccanapaarn dohaananid Kyliniard reopeManapHi HCS0TAAAMAS.
9.2- reapema. Azap ¢ (%), ¢ (x), ... , ¢'™ (x} sexTOp-PrynKyu-
araprune xap 6upu 6upop [ unrepeaida (9.4) TeMeaaManuxez edumu
6gaca, y yoa0a by PYHKRUARAPRUNS HUSUKAN KOMOUNARUACH XaM L4UM
Gaadu.
Hc6or. Teopemanunr waptura xypa L{g" (x)) =0, x¢/, i=
=1, ..., m. Wlyuuar yuyn 2- xoccagad ¢ofizarancak: )

] "
L{ X Ce"(x) )= 2 CLig" (x))=0.
i=1 f=i

9.3- reopema. Aeap y=p(x) sexTop-ghynxyun (9.4) renzaamanunz
Gupop [ unrepeasda anukranzan ea ¢{xo} =0,x0€ 1 Gowranrus waprau
KanoaraanTupaduzan equsu 6iaca, y xoaoa | unrepeasda @{(x) gynxyun
aunan Hos2a Tene Dfnadu, aswu @{x) =0, xgl.

Mec6or. (9.4) Tenraamauunr TpueHaa ¥=0 eyumy Mapxya. AMMoO
TEOPEMAHUHT MAPTHAA KARS KWIHHIAH y==@(X} euHM UIy TPHBHAN €uuM
Gunad OHp Xwa Gownakfua kuitmatnapra asra. Wydanee yayn gusngan
CHCTEMAJap YYYH MAaBXKYAJHK Ba ATOHARKK TeopeMacura Kypa y=q{x)
EYNM TPHBHAJ eunM GuAaH 6yTyH | nHTepBasna ycT™Ma-yCT TYWafH, SBHH
pix) =0, x€f.

9.4~ teopema. Azap (9.4) renzaamada A{x) marpuya yakuud 6§aub,
sy reneaama y={x) +ig{x), x €{ Komnsexc exumza s2a Hjaca, y xoa0a
yap 6up @lx), gix), x€1 yaxgurud sexrop-ppynxyunsap yon (9.4) Tene-
AQMARUKE eyumn Bijandu.

Hc6or. Xaknxkaran, wapt 6§siuua L{p(x) 4ig(x)=0, x¢l

byunan 1- Ba 2- xoccanapra kypa

Lp(x)+iglx) =L(g(x))+il(g(x))=0, x€l.

AMMO KOMAReKC QYBKUUS HOATA TeHr GYAMILH YUYH VHHEr XaKAKHA Ba
MaBXYM KHCMH HONFa Tenr Oynnuin 3apyp Ba erapau. LlyHunr yuyn
L{g(x)) =0, L(g(x}}=0, xel.

2. BekTop QYHKUHAMAPHHHT SHIRKAN GOFINKANTA Ba IPKAHJIMCH.
Kelnsru Mynaoxasaqapaa MyXuM podb JARalauran BeKTOP-yHKGMA-
N APHHHT NH3NKMT GOFMMKAUTH BA IPKANIHTH TYLYHHACHHH KHDHTAMKS.
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S1-ranpud. Acap bup saxrda roasea Tene Dfamazan wyno
&1, ..., Uk g32apKAC corRAp MaBuYO Gfacaxu, yaap ywyn 6upop I unre
sazda yuiby 0, ¢ (x) 49 (x) ... 40, ¢* (¥) =0 adnunr §ps
A Ogaca, y xorda @ (tl) (x)

o' (%), 0P (x), ..., ¢* (x),99 (x)= :
e (x)

BexToOp-hynryusrap ! unrepsarda wusuxau Gorauk Oedusadu. Az
wKopubaza  abdruar Pakar o =..=ar=0 6Gfsreandacuna GJpun
6gaca, y soada ¢ (x), ..., ¢% (x) eexTop-hynkyunsap [ uHTC
8ar0Q HuIUKAL IpKAL Oetiuaady,

9.1- Tavputhran kypunaguky, arap ¢ (x}, ..., ¢® {x)  Bexr
¢ynkunsapaan Gupopracu, Macadan ¢ (x}, L<{i<Ck mekrop-dyr
UM HOMb BeKkTop-Qynkuns b6Yaca, y xorma ¢ (x),.., ¢ (x} oy

UHANAP YHIHKIH COFAHK 6¥aaau. ByHu HCOOT 3TUWI YUYH o) ==ttg=. . ,
==y == 0 =0, a;550 1e6 Tanaaw erapan.

M Vws i =(CDS.‘€)‘ 2) z(—sinx) -
Heoda. Ywméy ¢ (x) sin x @ (X} cos x BEKTOPASD  WATHE]

I wnrepranna yn3uiae spkad. XakuKatan, ynap 4nsuknu Gorank 6ncun aeitauk. ¥ xou
o, ®z, a?+a§=,-‘=0 CONRap yuyH [ uHTepsanpa a,cpm {x) +or.2qz{2' {xy=0 x£] &kn

o, CO0S x— &, sin x=0, x€f;
{ @ sinx4ay cos x=0, x¢f
aithparaap ¥pruan G§aH1H Kepak. AMmMo { HHTEPBaNAaH ONRHTAH HXTHEPHH X YYHYH o(Ba
Japra uncbatrak ywby
@y COs X — oy Sin x =0,
{ @ sin x40y cos x=0

CHCTeMa MATpuUaCuHunr fetepmunanty 1 ra tedr, llyuunr yuyn 6y cHerema HxTHép
x¢f yyyn $akar TpuBaah ewiMra 3ta 6¥0aak, SbHR o, = =0. By TerHuman BekT¢
hyHKUMSAAD yn3nkAn GOFAMK Oyncuh Aerad (apaslan Keaub ynkKkaW 3uaauar. Hem:
oAUNTaY BEKTOP-BYUKUUAAAD YHIUKAK IPRIN.

3uan ywby
' @ (x)
0" (x), @7 (x),.... ¢ {x}, ¢ (x)= L i=12,.,
@’ (x) (9.

BeKTOp-PyHKUNANAp Oupop / Ra aHnKranran 6¥anG, (9.4) Tenrramann
eynMaapn 6yacun. Kyltnaaru teopeMa VpHHJIH.

9.5- TeopeMa. Azap x nunz [ unrepsaasdan oaunzan kamuda durra .
XoEl xudmaru ywyn

¢ (%) 9P (%) o (%) (9.

geKTopaap uusukau borauk 6iaca, y xorda {9.7) ewumaap | unrepsa
da unzukau Gorauk 6§andu. Bowkaua aidreanda, azap (9.7} exuma
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{ da wusukau 3pkau 6faca, y xoada x nune { unTepsaadan otuNean
Buponta xax Kudmaruda (9.7} exusrap wusukau borauk 6jinalidu.
Uebor . (9.8) Bexkropaap UHSHKAH OOFIHK OYACHH, S'bHM

&y Gy e b Oy 2 O F=0 coHRAP yuyH
=1
@@ (%) F2e® (%) + ..+ () =0
TEHIJIHK YPHHAH. DHAH.

() =a, ¢ (x) 4 ¢ (x) 4.+, 0™ (x)

ne6 Genrunaiavk. 9.2- reopemara kiypa wy ¢ (x) BEKTOP-E))!HKIJ.HS{ Xam
(9.4) TeHrnaMaHHHT eUHMH OVAank. AMMG @ (X} GYHKUUSA TeopeMaHUHT
wapTura Kypa x =x, Hykraaa Howra tenr. Ilyaunr yuyn 9.3- Teopemara
Kypa ¢ (x) =0, x&/{, avan a, ¢V () +...Fa,¢"™ {x) =0, x€{. Tea-
pema ucbor 6ynan.

3. EuumMaapHuir dyHAAMEHTAR CHCTEMACH.

92-ravpud. Azap Gupop | unrepsarda anuxianzan

97 (x)
g (2, @7 (x), .. ¢ (), $7 )= - d=l... n (9.9)
@ (x)
aextop-hynkyuasap cucremacy (9.4) Tew2AGMARUHZ HUBHKAU IPKAL
BEKTOD eHuUMAQPU CUCTeMACUHu Tawikua arca, y xoada by cuctema
CHUMAAPHENS (DYROAMENTAA CUCTEMACU, KU KUcKau®, PyHnoamMenTar
encrema Geduradu. _
9.6- Teopema. Jugipepenynan Tenzaamaraprune wus3ukAu 6up suuc-

Al CucTeMacu y4yn QYnoamenTas CUCTEMa MaABNYO.
U c 6 0o71. Ynsnxkan 6up xuncan (3.4) cicteMany onamns. Ana 6bupop

a, a®, .., a" JarapMmac BekTOpNap CUCTEMACH YH3UKAH 3PKIH
G6¥acun. YarapMmac BeKTOPAapHHHr GyHRa#l cucTeMacH MaBkyd. DBynn
I {0 0
G { g .
kypearnw yuyn o' =] ., a® =1 .|, ., =] .| ne6 rannaw
0 0 1

eTapad, YYHKH Oy BEKTOpAapRaH TY3HWIrah Marpuua gZeTepMHHaNnThH
Hoanaw $apxau (| ra Tedr). 3nan ywby

¢ () =a'", .., " (x)=a"
Souifanfyy WapTAapHH KaHoaTIaHTHpaskral (9.9) eunmnap cucrema-
cunn Kypamus. Tarrawira kypa ¢ (), ... , ¢ (%) BexTopnap uu-

3UKAH 3pKau. [Jemak, 9.5- reopemara acocan (9.9} eunmaap cacremacu
HH3HKJH 3DKAH, ABHA WY eduMmiap cucremack QyHIaMEHTAI CUCTEMAHN
TALIKUA ITAMIH.
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9.7- Teopema (ymymni eunm xaxupa). Azap (9.9) ewumrap Ppynoc
MEHTQA CUCTEMARU TAWKUA 3TCA, ¥ x040a Gapua edumaap ywby

¢ () =C9" (1) +GCo® (X} +...+C,o" (x) (9.10,
Popmyaa buran Tonusadu, Gywda Ci, Co, . . .7, Cp— uxruépu%
iacapmacaap.

Hebor. Bupop ¢* (x) hynkiys f nHTepBafila AHUKIAHTAH Gynnﬁ
(9.4) Tenrmamanuur % (xo) =@o*=4", Xo€/ O6OULTAHENY WAPTHW
KAaHOATJIAHTHPAAAraH eydMH Gyacun. Ymby

Co'" () + 6o (%) + ..+ G (%) =¢f (9.11)
ReKTOpP TeHrnamann kypadaunk. By Cy, Cs, ... Cynapra anﬁa'rau UHIHKH
anreGpauk TEHTNaManap CHCTeMacHAaH uﬁopa-r Arap y"=0 6yaca,
(9.01) aaw ¢ (x),....0" (%) BEKTOPAAP UHIHKAH SDKAH BPAFalH yuyH
Ci=Co=. .. -.C,,-—O Keau6 upkann. Bynna ¢*{x} — TpuBHAN eukM
6¢nanu. Junu y° 540 6Yacun. ¥ xoana (9.11) cucrema bup auncau amac.
Yuuur ferepmubanta ¢ (&), ... , ¢ (%)  BekrTopraM  Ty3maArau

6Yant, TeopeMaHWHT WapTAra Kypa y1ap SH3NKIN IPKAM Ba AeMaK,
ynapiad TysWIraH JAeTepPMUHaHT HoadaH apkan. LyHaur yuyn
{9.41) nan arona C, C,..., C napan Tonamus. Hemak, @*(x) ednmup

Symnaah
* () =C¢" () +CG¢ )+ +C¢" (1)

éanwr myMxuH. Wynaall kuau6, {9.4) reAraaManudr uXtuépull Suumn
yuys Terhwan C, €y, . . ., C, ¥3rapMacaapum arona yCys OHAaH Tavaaw
mymkud. By tabputdra xypa, (9.10) dopmyna (9.4) Ttenrnamasuur
YMYMHH eduMH 3KaHuHu ucboraaitan. Teopema ncGor 6¥aau.

4. Bpouckuit perepmusanth. (9.4) Tenrsamawuer / HHTepBasAa
anuknanray # ta eaumy ¢'V {x), ... , ¢/ (x) Gepuarau 6Gyncuu. By
pekTop-QYHKHUAANApAAH YOy

W ()l ()l (1)

. 1 k (n?
Z (x) = " {x)..q¥ (x)..¢" (%) (9.12)

¢ (x)og ()¢ (x)

MaTPHLAKH Ty3aMas. Yuaa Gupanun yerynna ¢''' (X) BexTOpPHHAT Ko-
opAHdaranapu, £ — yctynaa ¢ (x), k=2, .., 7 BEKTOPHHHI KOOPZH-

Hatanapu Xolnawran. Uly marpuuaHunr nerepmumanta (9.4) cuc-
TeMa YyuyH Bponckuil OJerepmunanri  Aebunzan pa W (x} éku

Wie'", .., ¢7]ae6 Gearnnanann, abvnu det Z (x) =W {x) ({5.10) ra
TAKKOCAANT).
Paswianku, arap ¢ {x), ... , o' (¥) euynMAap HH3HKAH 3PKAH

G¥aca, y xonna Bpouckuit netepmunanTy x HuHr / 1ay oauHrad GuponTa Xam
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KuiiMaThaa Hoara atnanmmaitan. Xaxukarau, ¢ (), .., ¢ ( x ) ,
X €] BEKTOP-PYHKUNANAP UHIHKJAH 3IPKAH OVAraHd yuyH ywly

o ¢ () +... o, (x) =0, x¢f
ainnar pakar @y =ds=...=a,=0 6yaranaaruia ypuran. I uarepsan-

n
RaH OAHHraH WXTHEPHI TaHWHAAHTAH X YUYH X a q}}" (x)=0, j=I,
=1
..., /i CHCTEMaHH (o, ... , &, Napra uuclartan) kypadnuk. ¥ Gup RKuHcau
0yau6, ¢akar TpHsHanr o= .. =o,=0 eunumra sra. [Emak, 6y
CHCTEMaHHHT AeTepMubanTy yayH Wi(x)3£0, x€f Mmynocalar ypum.au,
By Mynoxasanappau (OKOPUAATH euHMIAp UYH3MKAWM GorauK 6yaca,
Wixy=0, x€f adnuar Ypuuam Oyamwu kxeaub uynkaan. Euumaap
bynpaMenTan cucTeManu Tawkesa 37ca, Termuwwin  (S.12) wmartpuua
unreepar Marpuya éku gyndamenrasr sarpuyn nel WOPHTHAALN,
3uaM Z (x) MaTPHUAHHHF YCTYHAApH (9.4) TEATAaMaHWHT euuMaapn
Gyarann yuyn wy Z (x) marphua ywuby

dZ
i _awz (9.13)

MaTpHUAAM TeHIAaMaHWHAT eudmH Oynasn. Arap (9.13) wmatpuuanu
TeHTTAMARMHI JAETEPMAHANTH HOAAAH (apKi¥ MaTpHUanl eUHMKHH
Toicak, 6y 6uaan {9.4) BeKTOP-MaTpHUAAW TeHTAAMAHNHHT QYHAAMEHTAN
cHCTeMacHHK Tonran 6¥aamua. Asean (9.13) marpuuranu TeArAaMadgnHr
ONTTA XOCCACMHH KenTUpamua:

Q. Y-nemma. Acap Z¥(x) marpuua (9.13} rencaamanune I unrep-
saada anukKaaszan Oupop sarpugasy ewasu Ogaca, y yo48a raprubu
n 6gazan uxtuépui (aeapmac C marpuya yuyn Z*(x)C marpuya xam
evun Gifradu.

HcGoth kyaa coaga. Xakukatan, (9.13) TeHrnaMaHHAr HKKH
TOMOHHHNA YHTAan € maTpuuara kynafThpamus:

A .
“zdf’ C=A (x)Z* (x)C
éxkn C=const GyArany yuyn
*
ﬂ%ﬂ‘laA (x} (Z*(x) C).
bBynaad 9.1- neMMaHHHT HcGoTy Keaumb YHKANK.

Seaatsa, (9.13) narpuyaan renzaaManune uxTuépud marpugasry exumu ZC (C —
uxtuépwd X n- marpuun) Puudamerrar sarpuga Sfinsepmadon.

9.8 - reopema. Acap Zi{x) marpuya | untepeaada axusaanzan
YIAYKCUS B8a YIAYKCU3 Ouipepenyuariaraduzan uxtuépui ¢ { x §
i=|1, ..., n eexrop exumaapdan rysyszan bijaub, derepmunantu | du
Hoadaw gapKar dfaca, y xoada 6y Z (x) marpuya (9.4) «wusukau
TenzaaManunz 1 unrepanida anuxaauzan Qyrdamentan cuctemacu
byradu.

McbHor. Assano det Z (x) #0, x€/. Ilyunnr yuys Z(x} matpuua
dynsaMentaa Gynaad. Z(x) Marpuua euum GYJIraHy yuyH yudy
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L) =4 (0) 7 (1), x€l (9.144

aduuaTra sramus. Bynaa Z (x) MaTpuuaHuWHY AeTepMMHAHTH map1
Gyiuua woagan apkan. LUyHuar yuyr 6y MaTpumuara Tecxapu,
Z=! {x) maTpuua MaBxya, AbHu ymby

Z{x) 27 x)=Z""(x) Z (x)=E

(E- 6upank maTpuua) TEHIMTHKHH KaHoaTaaHTHpaiurad Z—' {x) mar-
pulta MaBxyan Bynpa Z7!' (x) marprua, macaaan, '

| Z, (%) ... Z (%)

- —_—— .
27 ) =gy

{9.15}
Ly, (x). .. 2, (x)
dopmyaa GuaaH TONUAKUIH MYMKIH, 6yRaa 2y (x) — Z (X} MaTpHuaHHHr
ol {x}, i, j==1, . .., n sneMeNTHHHNHI arzebpaux Tadupysuucu. nan

(9.14) afiHuATHUMT UKKWM TOMOHUHM YHrAaw Z~' (x) ra xynadtupamus:

"—"‘;gl-z-' (x) =4 (x). (9.16)

By afinnaraan A (x) maTpunanuur 4, (x) S7AeMeHTAapn ACoHA YCya

6unal aNuKAAHAAM. %f—)ﬂ Ba Z7' (x) maTpHUANADHHHT 3AeMeHTIapH

J uyrepBanaa yaaykcus 6Varann yuyH A(x) MaTPHHAHWHT 3JEMEHTAADH
XaM Lty WHTepBaajga yaaykcus. Teopema ucfot sTuanu.

5. Ocrporpaacknit — Jinyenane gopmyaach.

9.9- reopema. Azap (9.13) marpuyosu renzaamada A(x) marpuya
[ unrepsaada ysayxcus 64aub, Z (x) marpuya (9.13} renzramanune wy
UHTEPEAAda QHUKAGHREAN MATPURM evumi Bfaca, ¢ yoada | unrepsaa-
dan ogqunean UXTUEPUL X 8a Xo Aap yuyn yuiby

x

SSPA{tJa‘r
det Z {x) =det Z (x,)e” (9.17)

dopmyara Ypunau. bynda SpA(r) Gercu A(r) marpuyarume Gow
duazonaa ssementiapu durunducudan ubopar 6faubd, A1) marpuya-
HuHe uau- Geliuradu.

(9.17) dopmyaann Ocrpoepadckul — Jluysuaas *) dopmyracu aeb
IOPHTUAAAH. ¥YHH BpoHCKHA deTepMHHAHTH OPKaJH XaM €3H MYMKHH:

* Ocrporpanckuit — JInyBHNAL POPMYASCH HKKBHUE TAPTHOAH UYHSHKAK Nupoepedin-
an tewrnamanap yayu 1827 imana H. AGens ToMoHRAAH, A-TaPTHOAH Yu3RKAH Inddepennn-
an tearaamanap yuy [838 dinnga A JIuyBuaas TOMOHHAZH, CHCTEMARAD YUYH YMYMu#
ionaa M. B. Ocyporpasckhfi TOMOHHWAAH “HKAPHATaH.
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'}

S.Spflh.]d'l
W(x)=W (x)e® (9.17)

HeboT. (9.17) dopmyaann nchorsam yuyH W (x) zerepmu-
naHTaaH x 6yiinya XocHsia onaMu3. AHaausdan mabayMmki, W (x) Hudr
XOCHTACH

AW _w (x)+...+ W, (x) (9.18)
dx -

¢opmyra Oumaai xucobaranaan. by gopmyraga W;—a- TapTHGAN
NeTePMUHAKT 6916, W {x) ne’repMHHaHmam iHyau Gunan papk Kuaaam.
By i-iiyn aca W (x) HHHT {- A¥a INEMEHTIADHHH AndepenlinaLTaill
GunaH XocHA KHABHagza. AnGatta, i- AYn YpHura i- ycTyH TYFpHCHAA
rafupeak Xam Mynoxasanap ypuHau Gynasepanu. SHRH W: (x) nu
é3afanK:
zy (x) 25 {x) ... 2, (%)

2 (X) 2y (X} ... 2, (1}

W, (x)= Z (%) 25 (x) ... & {x)

zul. (x) zu2 (X) z!llt (x)

Byuaa i-fdyanaru xocunanap ypuura (9.13) MaTpuuadu Tenraama-
HUHT KOOPAKHATANAD OPKaJM €E3WJHLIHHM Halapaa TyTHO, TernLiH
upoaanapuy KyAMu3:

zZy () 2z (X)) . 2, (x)
2 (X)) 2z (x) .. ' 2, (¥)
Witd=15 a2, 00 S 0,2 (0 . 2 a3 (1)
i=1 . i=1 =t
Zy x) 25 (2) .. Zu (X)
DHan i-fan 6olKa Xap Oup k-iya, k=12, ..., i—1,i+1,

7 31EMENTAApVHU TEeTHIAR Qix Ta Kynai#rupub, i-A¥a snementnapuian
altupu6 rawnaiimus. Hatukaaa xKyHuzarura sra 6yaamus:

2y (X)) 2z {x) .. 2z, (x}
2z (X} 2 (%) o 2, (%) _
Wi)y=} . . . . . . . . .. =a,W {x), i=12, ..., n.
a; zy (x) o; 25 (X) ... & 2, (x)
z, (x) 2z (X} . 2, (X)
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Wynaait ka6, (9.18) dopMyrany Gyniait E3ul MyMKHE:

‘—"“‘d“;;x) =( :2 a; y W (x) éxn —‘1%;[5}—=(SPA) W (x). (9.19)

fe=)

bua Bpouckuii zeTepMuHaHTH yuyH Gupuu4H TapTUGAN GHP KUHCAH
niddeperinan TeHr1aMaHd X0CHA KUAAHK. By Yarapysunaapy axpanaa-
axran rexrsiama. Ulynuer yuyn (9.19) teHraamannnr W (xp) =W,
GOLaHFYY WAPTHY KaHOATAAHTHPAAHTak AroHa eddMu {9.17) dopMyna
6unan éannaam. demak, Ocrporpasckuit — Jlnysuaae dopMmyaacu nc6otr
Gyaau.

9.10- teopema. Bupop Z (x), nXn marputia (9.13) rencramanune
I unrepsaada anuwnranzan ewumu bjacun. by Z (x) marpuya dynda-
smenTaa Bfauwu yugs by

det Z(x) =W (x) =0, x&f

MyHocabarTrune Gpunau Gfjauiuu 3apyp 8a erapau.
9.1-natnxa.Aeap Z (x) marpuya (9.13) renciamanunz | unrep-

nida grukaanean pyrdasentas Marpuyacy Gfaca, y xoada uxtuépud

saxcyerac (asnu derepuunantu norlan gapiau) C nX n-marpuya yuyn

Z (x)C marpuya xam (9.13) reneramanunz PyndamenTar Marpuyacu

fijaadu. %

HedSor, detZ(f) C=detZ(f} detC3£0(9.1- nemmara i:apaur).

G
G

92-patuma. Acap C=| "~ | uxruépud (nXx\1)-sexrop 6iaca,

C,

\ g )
dyndamenranr xarpuya opgaru (9.4) 8eKTOP-MATHUYAAN TEHZAAMAHUNS
yMyMuil equny

ylxy=2Z (x)C

kijpuruwda ésuaadu.
Muconaap. L. Yuby

W= —Yo, yar=m

CHCTENA YYYH
) — oosx) 12) =(—sinx)
g =) sin 8a ¢ (x) 08 X

BEKTOP-PYRKIUMAAAD — o0 <X < -+ oo HHTeppaila eqyum Gynaanw. Byaw Gepocuta

Tekwnpu6 kjpuu mymkun, ' (x) pa ¢ (x) eunmnap dynnamentan crcremanw Tam-
KRA 31aan. XakukataH, Oy exumaapiad Bpoacknd NeTepMHHAHTHHH TY3aMH3!

. W (x) = COS X —sinx

= cos? xt+sin® x=10.

sifl x o5 X
liemak, W (x) %0, — oo <Cx < 4 co. Wyunnr yyym g (x) Ba ym {x) euumaap dyH-
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¢ -1
NaMEeRTan CHCTEMARW TAIMKHA >7aaM. Depuaran cuctemana A (x) = | o ) Ulyn-

cos X —sifx

pad KHAuG, ( .
sinx cos X

)narpuua
iz /0 —1
az _ 99
dx (I 0 )z 9213

MATDHUANN TeHraManusr yHLamenTan MaTpuuack OFsann. Dusy  Qynaamestan
MaTPHUACH

Z{x)=(

cosx —sinx Lg
sin x COS X

6YAraH YHIHKAK GUP MHHCAIH cHCTeMaHW Tysadnuk. PaBwanxw,

dZ (x) ( —sinx —cosx)
dx cosx —sinx
3uan Z™' (x) matpHuakn Tonamna: aesano
cosx —sinx
det Z (x) = | i |=ms2 x4 sin® x=1, aAreGpauk TEAAHPYBUNAAD
sinx cosx ,

A =cos x, Ay =sinx, Ajp= —sin ¥, Ay =cosx.

A, A i
Wywwsr yay z—](x)=( no Ay )=( 08 X sinx ) . Bynaa

Ay Ay —sin ¥ cos x
a, O dZ (x) .
A = = —F =
(x} an dx {x)

—sinx —cosx cos x sinx (0 -1 )
T cosx —sinx —sinx cosx] \1 0
Ulynnad kiuant, Sepuarak GpyHRAaMenTan MaTPHUAra APOHA MATPHLANH Anddepenunan
TeHrMaMa mMoc keAadH 8a y {9.21) tenrnama Guaaw yorma-yer tywanws. (9.21) matpuuann

TeHrAaManunr yMmyMuf euamn Z (x) = (co‘s x—sih x )C KYpHHHWAE, GEpHIral HOPMA
sinx cosx
4 (x) cosx —sinax
CHCTEMARHRT YMYMH euirMK 3Ca ==y {x) = . C=
iy (x) sin x OS5 x

i C C cos x—C,sinx
cosx —sin £ i | y ] )
_( sinx cosx- ) (02 )_ (Cl sin x4 Cyeos x ) KYPHHHWAA €3HABAN.

2. Kyhnaard ) =, 5= —y; 2y, cMcTEMA YuyH
i 1 =Yy Yo 1 2

#') (0= (ex ) ¥ ()= ( = )
¢ x+1) &

BRKTOP-PYHKUHANED — 00 <X < 4 oo HHTepBanda ewwm G¥naan. 1My Gunaw Supra Oy
BEKTOP-PYHKLAANAD PYHAAMEHTAN CHCTEMAHH TAIDKHA 3TAIH, YYMKH YAAPAAH TY3HATAH
BpPOHCKHaH noAfian (aprau:

& x
& (k) e

W (x) =| =¥ 0.
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UlyrvHr yuys yMymsii eynm

aea(( e, )
o {x4+1) &

K¥pHERWAA Eanamn. Bepwarad cucteMa YpHHTa MATPHUAJK TEHMIAMAHM, ABHH

z_ro 1y,
dx_(—-l 2) (9-22)

TEeNrNaMarM Kypamud. 3nan dyHaamedtan matpHuacu Z {x) = € x& Giaran

e x4+ 1) &
MaTpullany  Tenrsama Tysamua. Paswanxu, delZ {x) =¥, Apix)=(x+1)¢,
A (x) = —¢", Ay (x) = —xe", Ay, () =¢" Lllynunr yuyn

A =228 =t - ("‘ (x+1)e" )_l_ ((x-i-l)f."——xe‘r )=

4 & x4+ Jo - e*

_ x4 s+l—xN_y¢ 0 |
_(1x+2 )( -1 )‘( —I 2)‘
Hemak, A {(x)= (—Ol ;) Wywnait wuand, (9.22) venrnama Gepuaran PyrnaaMentan

MATPUUAHWHD AroHa Andideperupan TeHIRAMACUAHD.

Onan Gepnaran yHraMeHTar MaTPuUa OFiHNA wuIUKAN CUCTERORE TY3ur Hitumu
HypcaTaMH3.

Yuwsy " (x3, 5 (0, ..., 5" (x) dynkukaAnap / wHTEPBANAA YMINKAW IPKAM
GynkupAtap 6¥aud, wy swuTepsadna Arddepesunainanysun pynkuua Gacan. Hha
¢ {x} Xam | unTepBanna aHHKAAHTAH, YATYKCHI AnddepenuranianyBy HyHKUHA GYACHA,

Arap y‘“ (£), #=1, .., n Ba ¥ (x) PYHKUHANAP BHPOP YHAHKAH CHCTEMAHKHT eUHMH
6ynca, y xoana Kylinnare afiHHATAapHH €301 MYMKHH: )
duy 140}
j‘}"‘:a“ Dy o X+ -2y, (Y,
.. L 3oy
' Yy (V9 g (Vg 30 |
dx 'l | 72 2 s " ] {Gn]
dy | W
! i { i
e o "oy 4 ta,
. (D
dy,, {h . | .
dx :nly}}+an2y2(]+'“+ﬂmyri" ’
()
()
dy f’”
——=an 4" +apy" +ota,u,”
. e ()
dy,[lﬂ}
——=ay 4 (V" + e i+  Ha, e -
. a,
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(aii=ay (x}}. Esnaran (0), (1), ...

OAHG CHCTeMa TY3aMH3:

, (1) CHCTEMAaAAPHHHT GYPHHUYH TEHTAAaMANAPHEN

dy, :
o TR TRt + ot a8y

dy (" i 1 (1
———==apy | F g+t apyn |

dy{™
="t + oy ,

By cHCTeMAKHMAT YAl TOMORHHH XaM §HC TOMONTA Friasul, TernuLid XoCHNaAap OAANAATH
kosdmukentap (— 1) ra Tenr 6ynraku yayn ynapun ay (gg=—1) nae6é OGenrunai-

mns. Haruxaga a4, @, @), 1apra nacbatan yuby

ap

10 dx

%10 gy

dy,
A T e+ a4, =0,

{0
i
oy Y o+ ayet) =0,

dy,‘ ")

+e Jylm +a" + ‘-v"r“my.!a"’ =0

F,

chcremara sra G6¥aamus. Dy cucTema TPHBHAIMAC CUHMTA 373, YYHKH &, = — | 5 0.

u.lylllrll"‘ ¥U¥YH YHANT BeTERMUHARTH HONra TeHr 6‘;’-’1}*!1[[“ KepaK, AhHH

Wynra ¥xwaw, {0), (1), ...

dy,
dx Y Yoo Y,

dy{”
dx

1] 1}
¥ ) —0, ket

]
7" o

P

dy,"!

dx

y;‘a) y{”"-.- y,(zn)

, {n) CHCTEMaNAPHHHT MOC PABHIILA k-TEHrAAMAAAPHIH

oand, TerHuIaH MyRoxala pHicak, Kyfumarn

dy,
dx

"

dx

d‘gr,{l"'j

dx

0B ¥

(6) (1) (1 .
Yi' Y2 - e =0, xel, k=12 ., n (9.23)

yl[n) y2in) y;[ln.}

mynocabaTnapra xenamua. Dus k uuur xap Oup < k<(n kHilmaruaa Gurra GupHHUN
TAPTUOAN UHIHKAR GHD WHHCAH Auddepenunan TenriaMara sraMns. Jemak, k=1,2, ... . n

1
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HARTHAZH HEOPAT GHPHKYH TAPTHOAA YHIMKAH GHP XKUHCAH TEHTAAMANAD CHCTEMACHRRP, ¥
IOropuna kypuaran |- pa 2- muconrap yuyH Gepuaran $yMIAMENTAA CHCTEMAra Md
YHIHKSH CHCTEMAHH 1Y yCya GHMIAH YHKAPHUL MYMKHH. i
1

Gyaranna (9.23) wmyrocabarTiaap XocHRacH onauaard kosdupuunenty Bponckuit ne‘repng

9.3-§ YH3IHKJIH GHP KHHCAN BYJIMATAH CHCTEMAJAP
Y6y ' : .
L —A(x) y+5b (x) (9.3)

cHcTema Oepuaraw 6yacuu. Bytna A (x) kBagpaT maTpuua Ba b (x)
=0 ycTyH Bexrop [ HHTEpBaNAR2 aHAKAAHTAH Ba Y3AyKcH3. YH3nKhe
L. oneparopu épaamuaa (9.3} cucrema

L (y)=b (x) 9.3

KYpHHHILZA €3HAa1H.

9.11- reopema. Azap ¢ (x), x¢€{ eexTop-pynxyun Oup MUHCAL
Gijamaear (9.3) renzaramanune bupop evunu Hiaub, @ (x), xEI sekrop
Puynkyus ynea smoc bup scuncau (9.4) renzrananunz 6upop eyuMu bfaca
¥ 50400 wy seKTop-PynKyunsap durunducu ¢ (x) +¥ (x) bup sunca
Gifamazan TenzaamManune edumu 6jaradu.

HUeor. Besocwta Li{p{x)+Pv(x)) HU  xucobnraiimus
L{g{x})=0. L(¢{(x)}=0b(x) >KaHuHH xHcobra oucak, ywd
L {@{x) +d(x}) =L(p{x}) +L(p(x}))=0+4+b(x}) afituat TeopeMaH:
HCHOT 3Tald. .

9.12- reopema  {(yMymuit euum Xawspa). Yuzunau bup wuncat
Ojanazan cucremarune ymymul edumi yrune bupop xycycult exumt
GUAGH MOC OHP MURCAU CUCTEMA YMYMUL eqtmunune durunducudar
ubopar.

Hcb6or. Arap Gup murcan (9.4) cucremanwbr dyHpamenrals
MaTpHuachhd Z (x), Onp Kuucau OYAMarad CHCTEMaHHHT XYCYCHi
eyuMunK P(x) Aecak, TeopeMaHMMr TacAukH GVduda OGup KUHCAL
GyAMarar CHCTeMaHHAT YMYMHH euHMH

y(}=2Z (x) C4+9¢ (x)
(C — uxTuépuit ysrapmac yCTYH BeKTop) KYpuHHuina é3uianau. 9.11- Teo
pemara kypa Z {x) C+ ¢ (x) Bextop-pyHKuKE (9.3) TeHIIamaHHHI
edqrmy. DHaH By eUdM YMYMHR IKaHHAN HcOoTraimus. y=y" (x), x€.
BeKTop-PyaKuya (9.3) TeHraamaHHHr P {x)} AaH PapKIH HXTHEPH eUHM)
Gyacul. ¥ xonpa Arona C° §3rapmac sekrop yuyH / HutepBaana

y° (x)=Z (x) C°+¥ (x)
alHUAT FPHHAHN FKAHHHM KYPCaTulll MYMKIHH. XAKHKATaH, Y° (X) dynrumn
y° (x0) =y°, § (x) yHKRHA P (xo} =" OOUWAAHFAY WAPTHH KaHO
aTAaHTHPCHH. Ywmby

y*=Z (x0) C4+V¥°

Fae

Z (%) C= —%p S (f —¥) %0

GA



BeKTOp-TeHTNaMank Kypamus. Dbyngau Z (xo} Matpnunara Teckapu
MaTPpHlla MaBXYLAHTH yuyH (4ykke det Z (xo) =W (o) 50) aroka C° un
TONaMH3:

C=2"' (%) (=)
Wynsais kuanb, y° {x) Gyukuna yuyd

P ) =Z &) Z7" (&) (=) +¥ (1)

hopmynara sra 6ynamus. Teopema HcloT 6Yaam.
Mamxaa MyXuM postb YiHABAWTaH IHE HKKH TEOPEMAHH Ke.nmpamua

9.13- reopema. Azap yiuby
. &™ (x)
Ligy= 2 o™ (0),|: =6 (x) €C (I) (9.24)

" 8™ (x)

Sup xuncau Ogamacan teneaama Hepuszan 64aub, v (xy, 9 (x ),
o 9 (%) sexrop-gymkyusrap { unrepeasda moc pasuwda

LA{gy=06" {x), L () =b® (x), .., L (g)=b" (x) {9.25)
TenzAGMAAQDPRUNE ewunaapu Bfaca, y yoada I unrepsasda

¥ (£) =¥ (2) +92 (5} +...+ 9 (x) {9.26)

sexTop-Ppynkyun Gepusrean (3.245 remeramanune enumu 6jaadu.
Hc6or. Teopemanumwr wapru 6fiuea Kykraaru
L (" (x)y=6"" (x), x€im=1, 2, ..., k
afHHATASDPTa 3ramMns. [ onepaTopHMHT XoccacHra acocan Tolamus:

*
LGN =L{ T b () )= 5 L™ ()= 3 6™ ().

At | mom me)

Teogeua nebor G¥nau.
14- veopema. Acap b(x) =56 (x) +id™® (x), x€l Komnaerc sex-
Top-hynxyun bjaus, yuwody

| Lig) =b'" (x) +i6'” (x)
TENCAGNG  HuSUKAN oneparop L nume xosggpuyuentrapu yaxusud
Gfreanda y= 1p’€ (x) +up‘1?(x) KOMNACKE 8eKTOp-evumea 32a 6iaca,
y xyosda PV (x) sa P (x) sexrop-pynxyusrap moc pasuwda

Lig)=6" (x), L) =" (x)
TenzRamaraprune ewunu Gjradu.
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Hc6or1. Bus ywby
L (9" (1) +ip™ (x)) =0 (x) +ib® (x}, x€!
aiHparra sramu3. Bynaan

L (@ (x)) il (0 (2)) =6 () +ib™ (x)

éxu
L (¢ (x))=b'" (x), L ($® (x)) =6 (x)
anunarThap Keau6 unkann. Teopema wuchor Gyann.

1. ¥srapmachm Bapnaunnaams ycyaw. Kown dopmyaacn. Dy
yeyanr K. Jozpanxe vomu Guiad atananM. YHHHT MaaMyHuHu GaéH
KUJAAMU3.

Ywby

o (x), ¢ (x), .., @ (x)
tdyakunasap { nureppanaa (9.4) TeHrIaMaHHHT DyHEAMEHTAN CHCTEMACH

6yacun. (9.3} TeHraaMaHHHr (AbHH OHp MHHCAH GYaAMaraH TeHrJaMa-
HHHT} eYHMHHH KyHHgaru

g=o, (x) ¢V (x) +0 (x} ¢ () +.. 40, (1) ¢ () (9.27)

{g; (x}, x€l, i=1,2, ..., n-GHpop HOMABAYM CKagAp QYHKUHAAAD})
KypuHuiwaa nanafimna. By (9.27) dyukuna (9.3) TeHrNaM&HHHT eunMH
GVyaniun yuyn aseaae o; (x),i=1, 2, ..., n pyukunanap I uarepsasja

andpdepeHunantanysun 6¥aunn 3apyp. Konraw wapraapun (9.27) dyuk-
uHA euyHm G6VarmH wapTiAan wHkapamua. Llynausr yuyd (9.27) dyukuus-
HH (9.3) TeHrnamara Kyamus:

2 20 4 T e () Lie" (1))=b (x).

=i il
AMmo L (¢ (x)) =0 O6y/irannnan KyAngarura sraMus:

1 da;(x}

) — " (x) —b (x). (9.28)

i=

o) (x) do,(x)
dx 77 dx
YUYH UYH3HKAH OHp KHHCAH GYIMAraH TeHrgamapup. YHHHr JdeTepMH-
HaHTH BpoHCKHauaaw ubopaT. ¢ (x), ... , ¢ (x) BexTOp-pyHKLMSA-
nap [ na ¢ynaamedTad CHCTEMAHM TALIKHA 3TraHy yd4yH Gy BpPOHCKHaH

HonaaH Gapkian. demak, (9.28) sextop-teHrnamanan
d g; {x}

dx

d
Tonuaran Bextop-TenrnaMa cKaarp dyHKudsaap

i=1l, 2, ... , npYHKUMANAPHHAT ATOHA HGOJACHHH TONAMHS!

d o, (%)
i —=§ (x) . 2, . ,n, x€L

Bynaan
o, (x) = g 8 (1) di+C, x€l, xnel, i=1,2, .., n

]
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(C1.Cs, ..., To-nxTHEpHi yarapmacnap). Tonuaran wkdopanapHu
{9.27) ra :{j’muua

y= % CTo¥ (0)+ z ¢ (x) gaf (v) du. (9.29)

i Xy

Tonuarau ndogana Ci,....C, Jap MXTHéPHI ysrapmac OyArann yuyH

HZ Co”? (£) =¢ (x) Bekrop-dyekuusa (9.4) TeHrAaMaHHUHT yMyMsuil
»

n X
eurmn 6aaan. P (x)= X oY (x) S & (v) dvr BexTOp-pyHKUMA 3ca
o} 5
OHp KuHCAH GYAMATaH CHCTEMAHHHT XYCYCHH fUMMUAMD.
Wynaad kuan6, ymymuit esum xaxuaard 9.12- reopemara acocau
{9.29) dpopmyna (9.3} TeHrnaMaHHHT YMYMHH eudMHHH uoganafisn.
VarapMmacuu Bapuaumanaily  ycyaudad Oup KHHCAR Gyamaran
TeHrsama yudyd Kown macanacuHH Xad kKuaHwaa xaM doitaanaiuid
smymxhn. Xaknkarad, 6dara ywoby

LA (x) y+b (x), x€l. y () =4 9.30)

macana Gepunran GYACHH. (9.4) TEHTIaMAHUHT X =Xo 6Vranaa GupanK
MaTphuara afnaHysun GbyHaaMeHTaJl MATPHUACHHH Z (x, Xo) Aeitqink.
Hemak, Z (xo, xo) =E. Bynna# marpuua {9.4) TesrJaMaHuhr sopmai
hyndamentan marpugacy pednaann. Arap yaaykeus audpdepenuunanna-
HYBYH HOMabJAyM O (X} BeKTOP-PYHKUASA yuyH o (X0} =y° TeHraHK
Gaxapuiacue aecak, {9.30) macarauMHr euuMHHK

y (x) =2 (x, xo} 7 (x) {9.31)

Kypnnm.una naaam MyMxus. Arpaio Yy (xe) =Z (X, Xo) O (xo) =Ey’=
=" Duan (9.31) sekrop-dynKunsgan Xocu1a oans, (9.30) ra Kysamus:

LU 5 ()42 (x 5) D24 (0 2 (x, %) 0 ()45 (3).

Bynnan
dZ {x, x3)
dx
alinnaTra Kypa Kyfinaarura sra 6yaamus:

Zix, 1) 922 =b(x).

=A (x) Z (x. x,)

By TEHRAMKHUHC UKKH TOMOHHHH uangan Z~' (x, x,) mMaTpuuara
KYnadTHpaMus:

dalxy 54
T”"Z (x, %) b (x).

IJHAM Xo AaH x rava {x€l, xo€J) nuarerpasnad ronamus:

s =a(m)+ {27 (x %) b (1) du. (9.32)

*
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Tonuaran Hdopauu (9.31} ra Kyficak, Kyinaaru popMyaara Kenamus

() =2 (%, %) (y)+ g Z-' (1, %) b (1) dr)
g
EKM

Yy =Z )P+ (2 %) Z @ R b @d (9
*

by (9.33) dopmyaa (9.30) macanaHuHr eunMunu Gepaan Ba Kow
popuyracu Reb aTtanann.

Arap (9.33) ¢popmyraaa y° Bekrop HXTHEPH Gy.nca 6y cpopmy.n
YH3HKJAH TEeHTJIaMaHHHT YMYMHiI eduMHHD Gepamn. YHpa ¢ (x)=Z (:
X0)y® — MOC OUD RMHC/H YH3HKAN TeHTIaMaHHHT YMYMRE eunmy G6yaul

¢ (x) = S Z (x, %) Z7" (z, %) & (7) dt BekTOp-PYHKUMR 3ca KHIHKA
*g

6Mp WRHECTH GYAMATAH TEHMIAMAHHHT XYCYCHA eunMH G¥naau. ¢ {x) Bel

TOP-QYHKIMA XycycHil €yMM 3KaHHHH BEBOCATA XHC00/a6 TeKUIHPHI

MYMKHH:

dy ) _ a4z {x. xa)
dx

§ 27 (5 %) b () et
*a

+Z(x, K)Z 7 (x5 )b =A()Z(x, %) gz-'(r‘. X)) b(1)dv+

+b () =A (1) §Z (5 %) Z7 (. %) b (1) dr +b ()=

%
=A(x)p{x} -+ b(x).
Kottt dpopMynacurn AiHa cofla KYPHHHIIAA EaHlE MyMKHH. ByHHs
YuyH yity
Z(x, V=2 1{x, %} 27" (1, ), (9.34
xel, xoel, tel, <x
aiguuaTax nclor aramus. Kydfugaru
oM (x)=Z (x, 1), ®* (1) =Z (x, %) Z7' (z, %}
Gearnnamiapid Kuputamus. PaBuianku,
OV (1) =Z (r1)=E, P (v} =Z (v, %) Z7' (z, %) =E,
AEMaK,
O (1) =0? (7). (9.35
Wy6xacus, @ (x) marpuua (9.13) Tenrnamannur eunmy, @ (x

marpHua xaM iy (9.13) reHrnamanHuwdr eunmu 6¥aaau. Xakukaral
Z7" (v, %) =C ne6 Gearunacax, 6y MaTPHUA X ra GOEAMK GyaMara
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M 9.1- nemmara kypa Z (x, xo) C marphiia xam eunm 6inany. llynnaii
MG, EeYMMHHHT MABKYAJIMCH XaKkaary. 9.]- reopeMara acocaH,
h(x) =D (x), x€/ aiuunar, Ba gemak, (9.34) aitauar Ypuuau.
Iy (9.34) ahiunaTnan ¢oiaananul, (9.33) ¢opMynanu

g y=Z(x )P+ {2 o) (9.36)

Jpuniuna xam &sca 6yaanm.

2. Unauxan Gup KuHCAH BYIMACZH CHCTEMANNAT EYHMBHH I0KOPHAAH
Ioaaw., By Gangaa Gan3n TaGuui wapTaap GaKapHiaraHia YHIHKIH
Wp KHHCAH GYnMaral CHCTeMaHWHT eMHMAHH OKopHiaH Gaxonafimis.
2.3) reraamana A {x} MATPHILAHAHT HOPMACHHY OYHIaH aHHKAA MU

a
1A (x}l=supld ()], A ()= 2T lg (0], <x<q.

i, j=l

9.2-nemma. Aeap y=y (x) sexTop-yniyun ¢ < x < g2 opaiuKdn
1.3}  venesamanune y (xo) =y, i< Xosiq, Oowranruy wapTHU
HoaraanTupaduzan ewumu 6§aca, y xorda g, < x < ¢z opasukda yuby

. - 1‘SJM (5)4 ds XSHair}ud'r
ty (e} | {1+ Sb(t)e o dt|}e” (9.37)

g
IHECUIANK [JpunAl.
Mucon. Ywly uH3HKRM GHD MHHCIW GinMaran

Hi=—w+l

;o : —_ I
=t +sinx, & (x) (sinx )

CHCTEMAHMHT YMYMHA eYHMY TONHICHA.
Moc Sup HKHHCAH CHCTeMHUNT dyHaaMerTa: cuetemach 9.2-¢ |- Muconna Tonnaraw
EUR

" ()= (cosx )‘ g2 (x) = ( —sinx )

sin x Cos x

Dnak GHP MHHCAN GFAMArad CHCTEMANUNT Xycycnit eulMuny HaNaRmn3, Bynnar yyyn
§3rapMacKi BapuauHaaanl yoyadHH KYATaHAMH3, AbHH eddMiH {9.32) kipHrnwaa éaamns.

da, (x)
¥Haa y“J (x)=tp‘” (x}. ym (x}=(pm {x} S¥an6, ;x , i=1, 2 pyHKUHANAP yuyH
{9.33) cueremanad pofilanavamus:
da, da,
€08 X ——— —8§in X ——=1,
dx
. doy doy
t —_— —u= &
sin ¥ dr +cosx e sin X,
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EaHaraf cxcTeManyir SeTepMunanth § ra tewr. Iyawar yuyn:

do s
i . I ] sin x | ='cosx+sin2x,
dx sinx cosx ’
d oy oS X 1 l . .
= . . ==5ifl ¥ COS X—sin x;
dx sinx  sinx
2 1 —cos 2x
o; {X) = ‘ {cos x+sin” x) de= ‘ cosx+———2——— dx=

. [ I .
=sin x+-2~x—T51n 2x+C,.
oy (x) = g {sin x cosx-~~sin x) dr= s (-;—sin 2x-—sinx)dx=

= -——%cos 25-fcos 2+ G,
Duan GepHATIH CHCTEMANHHT YMYMHH eumMuny E3Hili MyMKuh:

cos X

(oo ) (0 (o
+cosx) ( FSi"x)-}-C‘ (cosx )+02 \——sinx)‘

oS X sinx COS X

9.4-§ YHIHKJIH FITAPMAC KOIGGUUHEHTAHN BHP KHHCAY
CHCTEMANAP

1. XapaxrepucTux Tenrnama. (9.4) renrsamaga A marpuua y3rag
6yacun. By xonga Ouz ywoéy

dy

o =Ay, A=const {9
UH3HKAH y3rapMac KOS(OHUUHEHTAN GUP >KHHCAH BEKTOP-MATpHUl
TeHr1aMmara sramus. Arap L—=A-pE, p=£—onepampﬂau ¢ofina.

caK, {9.38) Ttewrnamann ymGy
hs

(A—pE) y=0 (s,

KYpHHHIUAS 636Ul MyMKuH, Bynaa E — OHpAauK Mmatphua. Papuial
A—pE==L (p) Ba 6y L (p) oneparop p ra HucGaTaH n — TapTH
MaTpHianak HOOpaT. YHH KoopRHHATanapia &3aMua:

a)—p az - &,

L(p)= g Oy —pP ... Oy, ) (9

dny an? e By —

Hemax, (9.38) HH AHa
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KYpHHRLLAZ 30 MyMKHH. Duan det L (p) =D (p) ne6 Bearuwnafimus
Uly D (p) nerepmunanT épraMuna Tysnaran Teursnama (9.38) tenrnama
HHHI X@PaKTepucTuk Texzaamacy aennany. Kednnry Myaoxasanapumu:
XapaKTePHCTHK TEHMIAMAaHKHT WAAKH3NapuTa Kapad (9.38) tenrnamanny
72 T2 YH3HKJIH 3DKAN BEKTOP-@UHMIADHHH TONUUITA GaFuiAaTran 6yaans
Bysuar yuyn 6u3 asman (9.38) rtenmrnamara éku Gapubup, L (p) y=
=0 TenrgaMara HicGaTak yMyMHAPOK UK3HKIA GHP MUHCAH CHOTEMAH)
HHTerpajiaii ycyad Gaaan wiyryananamus., By yeyn wuxapuw yeyae
HomH OunaH aTananu.

2. Ynxapuw ycyan. Yoy

Ly (p) Lo (p) .. L, {p)

1 Los (P} Lap (B) ... Ly, (p)

Lip)= (942)

Li(p) L (p) . Ln (P)
Matpuua Gepuaran 6yanb, ynaa xap 6up L, (p) snemenraapra uucba-
Taw Oupop TapTHbau xynxan 6Vacun. JKymaanan, arap Lis (p) =as,
i#s, L, {p) =a,—p 6yaca, (942) maTpuua 1oKOpH1a Kypuaram
(9.40) marpuua GunaH yerMa-yor Tywiagu. SHam

L (p)y=](x) (9.43)
BEKTOPD-MATPHUAAH TERTAAMAHK Kj"pamus, YHaa
Y fi (x)
y=11], Fix)=|:
4, i, (x)

6yaub [ (x) Bexkrop-pyuxkuna Oupop !/ uHTepBaTAa aHWKJAAHTaH Ba
Kepakanua pubpdepennnanianysun. {9.43) Tenrnama KoopauHaranapia
€sunca, Li{p)ys npona y; Ba YHHET XOCHAANADHHUHT YHIHKJH KOM-

Ganaunacngan ubopar. HomabayMm ¢yHKunmAap COHH Texraamanrap
conHra tenr. Arap 6upop L, (p) =0 6y4n6, (9.42) MaTPHUAHHHT KouI-

raH 3N1eMeHTAapH afkBaH Hoara Tenr GyJica, y Xxoaza O6u3 y; ra nucbaran
6upop TapThGAH YH3MKAH Y3rapmac KospdulHentan 6up muucan 6a-
maran (¥nr Tomoun f; {x) 6yaran) OMTTa TeWrAamara sra Gynamus.
by xoaun 6- 606aa tisna Ypranamns. Bepuaran (9.43) tedrsaMmanunr
Taprnbn Synpaii annkaanaan. Ly, {p}, Ly (p), ..., L, (p) k¥nxaa-
MAapHHHT 3HT KaTTa TapThWbu g,, L, (p}, Ly (P}, ..., L, (p} x¥nxan-
NAPHHNF 3HT KaTT2 TapTHby q2 Ba X. K. Lix (p), La2w (P), ..., Lus (p)
KYNXaAnapHKAT 9HT KaTTa TapTHOH 3ca ¢, Aelinaca, CHCTeMAaHHHT TapTH6u
g=gi+qg:+ ... +q. dopmyra Gunan aHHKJIAHAIH.

L (p) marpunaunnr perepmuHantann D (p), Lis(p) snemenThHur
anreGpavK TYARHPYBUHCHHH (S'BHH TerdWAH MILOpacH GHAAH ONNNTaH
muHoprEn} M (P} Aeftauk. ¥ xonna oaudi anre6pa KypcHiaH MabIyMKy,
D (p) netepMunant anreSpauk TYAZHPYBYHIAD OPKATH GyHAai é3nianu:
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i

3 M, (p) Ly (p) =8, D (p), (9.44) |

=1 -
Gynna 8a — Kponexxkep cumBonu ({8.32) ra xapaur). (9:43) renrnamanw
KoopAvHaTanapaa €3aMus: ’

."2 Ls,' (r) y ="J (x), j'=l, 2, .., N (9.43")

Auan y{x) Bekrop-pyHKUHA wy (9.43") cHeTeMaHuHT GHPOP CYHMH
6¥nn6, erapanua raprubrava andpeperuranrnanybun 6yiachn. (9.43")
CHCTEMAHUMHT HKKK TOMOHWHW Xap Gup | yuyn M (p) ra kynaiitnpno,
j 6ViHuYa HRFHHINCHHH OJaMH3!

2 I MLm= 3 M@K

f=l s} i=1

(9.44) popmynara kypa KyHHaarura sraMMa:

D)y (= My () f(x), i=l, 2 o m (945)

j=I

by cucremanunr yur romounaa f, (x), f2 (x). . ., fa (x} dynkuns-
JIAPHAHT BA YAAPHHHT MABIAYM TapThOraua XoCHAaN2PHNHHT HHFUHAHCH
TYpHOIN, yuu F; {x) achnuk. ¥ xoaga

D (p) yi (x}=F: {x) (9.46)

Teinamara keaaMus, 6yHaa F; {x) ¢pyHkuHs / WvuTepBania aHHKAAHTAH
y3ayKcH3 yHKuua ae6 Kapantaaum. Paswanku, D (p} — 6upop kynxag
(p ra Hucbatan). By D (p) — unHaukan Auddepenunan oneparopirau
uGopar. LUyrunr yuyn (9.46) tenrnama y; ra nucBGaran 6upop TapTuban
YH3HKEAM Gup KuHcad Gyamarat guddepedunan tenrnamaanp. Dynaaii
TeHraMafapHy WHTerpajfamHu Gus Guaamus. Baén 3tuaran ycya
Gepunran (9.43) cucteMaH Xap GHpu GUTTaidaN HOMawlyM QYHKUHAHA
¥3 HUMra ONIran 11 Ta YH3HKJAN Jndibepednal TEHIAaManap CHCTEMACHTa.
Kentupaad. YWKapull yCYNHHHAT Ma3MyHH aHa wynaad nbopar.

(9.43) TeHraamaHHur Xap Gup euuMu Yy (x) yuays ¥ (x) pynkums
(9.46) redriaaManuar eunMu GYnanu. AMMo iy (9.46) TeHrnamManapHHUHT
HXTHEPHH eunmH {9.43) TeHrnamanuHr euuMmu OVJHUIH WADPT 3MAac.

Amanma xap Gup (9.46) rtewrnama yMyMHH eunmu opacnlaH
WHTerpaanaili gopMyJacuHR TanAaw Xucobura (9.43) rteHrnamaHuur
eUUMH TORHAANLM.

Ynkapuul ycyiauud f (x} =0, x€7 6¥aran xoara, AtHy ywby

L {(p) y=0 (9.47)

(6ynna L (p) — (9.42) marpuua) Gup )KHHCAH CHCTEMaHH HHTErpaanail-
ra TaTOnK 3TamMu3. L (p) maTpHUaRMKHS AeTepMUHaHTH D (p) afinaH Hoara
TeHr Gfamacud Ba h— D (p)} xynxafuuur & Kappain waavzn GYACUH.
Y xonaa (9.47) TeHrNAMAHHHT EYHMHHH

y=g {x) " (9.48)
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&

gly=|:
g (x}
KypHHHwAa H3nafimn3, Oynaa gi(x), ... , gn(X} dykKUMANAD TAPTUGH

(R—1), xo3(ppuuunentnapu HOMabAyM Oyaran Kymxaaiapaup. SHaM
(9.48} ¢yuknHaHH (9.47) TeHrnaMara Kyamus:

0=L {p) g (x) ¥ =€ L (p4-1) g (x). - (9.49)

by mynocabathuur ryrprauru (6.17) popmynasan keaul wnxanu. Pakar
{6.17) opmysana L (p) «yuxan aau. DBusuwar xoaga L (p) —
3NEMEHTIIAPH KylixagnaplaHn ubopar matpuua. Ly L (p) marpruann
g (x)e™ BeKTOpra Kynaftupul, Xocun OYnraH BekTOPHUHI Xap Oup
KoOpAHHaTacura Vina (6.17) tj}opmyﬂaﬂu TaT6HK 3THACA, WOKOPHAATH
MyHoca0aT YHkazn. Duza (9.49) aan, e ra xuckaprupul, Tonamus:

L{p+A) g (x}=0. (9.50)
i IWynnak kuaub, (9.48) Bekrop-pyHkumst (9.47) TeHrTaMaHHAT UMK
6yanwn yuyr g (x}, . . ., g. {x) xynxagnap (9.50) MyuocaGatHu

KaHOATAAHTHPHWH 3apyp Ba erapau. Arap (9.50) uu koopamnaTanapaa
é3cak:

E Li (p+4) g (x0)=0, j=1,2, .., o (9.51)

Xap 6up j, V<Ij<Cn yuyn (9.51) tenrnamapa uan TOMOHH k—
—1- TapTUOiik KynxaasaH Hoopar. x HHAr Gapuya fapaKanapH oAAuiaru
KO3 OHLHEHTNADHN HOJIF3 TEHIAWTHPHO, £; (x) KYNXBAMHHT Ko3(p{n-
UHEHTAZPH YYYH £ Ta UH3HKJIH OHp MuUHCAM aarefpauX Tenrnamanap
CHCTEMACHHH XOCHA KHJIaMu3.

Jemax, unxapuin ycyau 6up Kuucin (9.47}) TeHriaMaHHHT e4HMHHH
K33l MacafSaCHHM YH3HKAH Gup KUHCNH anreGpanKk TeHrhamanap
CHCTEMACHHY evniura ondb Keaaum.

(9.47) TEHrTAMAHHHT YMyMHE eUMHHK H3121 MACANACHEH KyHBLarn
Teopema eunl Gepaiu.

9.15- reopema. (9.47) renaagme Oepurcan 6§aub, ynda D (p)=
=det L {p) OGerepmunant afinan Hoseq tene Gijanacun 8a iy, ks, . . .,

— D {p) xinxadnune soc pasuwda Ry, ke, . . ., kn Kapgasry Typan
uadu.:mapu Sgacun. ¥ xo.ada (9.47) TEHZAGHANIUNE yMyMUL  euumu
Kydudaeu

gy=g" (x) € 4 g% (1) €7 ..+ g™ (x) & (9.52)
kjpunuwda éauradn, bynda gl (x) = (gl (x},..., g (x))* ea

g’ (x)— raptibu, ki— 1! bgrcan xinyad. Byndan xfpunaduxu,

(9.47) rencramanune xap Gup exumu x HuKnZ bapua Kuinarrapuda, Aonu
— @ < x<C - 00 opasukoa anuxaanzar Odaadu.

Hcb6or. Parwanky, xap 6up (9.48) KYpHHHWEArY eunm — oo <
< x<Z 4 oo uHTepBaafa aHHKAaHrad. Wywnur yuyn (9.52} dopmyaa
GunaH €3d/irad euHM XaM Wy — oo <X << ~ 00 HHTepBAIAA aHHKAAHTAH
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6ynann. duan (9.52) dopMysra yMymuit eunMiru nPOAA FTHLHHH Kypca"raj
Mu3. AsBaa (9.52) dykuus eunM 3kaHuHR HcGoTAanMuU3. Byuunr yuys
(9.52) Jynkunnnn (9.47) Tenrnamara Kysmmwd. Arap xap Gup

g9 (x)€" pexrop-Pyuxunsnn (9.48) ra Kypa eunM IKanuHM XucoGrd
oAcax, L(p) (g (x) & 4. 4g™ (x) )=
="L(p-+1)g" (x) + ... € L(p+1,) g™ () =0

TeHTIMKKa KesgaMmu3, 3Iuan  (9.52) dopmysa yMmymult SUMMANTHHM
KYypcaThili KOARH,

bupop I unrepBanna annknanran y (x) Bektop-Qynsuis (9.47) Teur:
NAaMAHHHT 2uMMu GYncuH. ¥ xonaa ye (8.52) kfpuunuiaa é3uil MyMKHH,
XakKukarah, y (x) dpyskunsuasr xap 6up koopaunatack D (p) ys (x) =
=={ TeHrMaManu KaHoaTAaHTHpanH Ba Aemak, (6.24) popmyaara acocan
¥ (x) pynkunsn ywoy

Y (x)= E g. (x) e, s=1,2 ... n {9.53)

=]

Kj’fpuﬂﬂmna E3NAHILH MYMKHH, OYHA2 ts (X) K¥nxan {k—1)- rapruban,
A|-XapaKTepHCcTHK TeHnviamauubr (awuu D (p} =0 renrnamanunr) %
Kappaaun uaauzu. lynaail kuiu6, xap 6up Koopannatacd (8.53) kypu-
HUWAa éaunajuran ¢ {x) Bexrop-Oyexkius XaM (9.52) kVpunwiza
éaunanu. Teopema ncGor 6¥nan.

Mucoaaap. | Yuby
gl + i —ga=0, g"1—gh-— =0

CHCTEMAHK HKKAPRW YCyay Osnan edamird. YAW

{(p+l)y1—-yg=0,
Py — (p+ 1) gp=0

KYpHHHILAA é3cak, [} {p) AeTepMHHAHT YUYH TONaMH3:

p+1—1| R

D (p) = = (p 1P+ =—2p—1.

7 —p+1)

Kypuwagukn, D(p) — Gepuuuy taprulsy kinxag. YHUNT dasusy h= -—-—]-—‘ Hemax, Ge-

2

#y Ae
pmlrau CHCTEMAHHEHT SUMMHHH y= y2 == L K?pHHHl.I.I.II'.a H3aam A03HM.
— —

Tersiwan XoCHAaN2D OHG CHCTEMAra Kismua:

L -——

—%Ae_?,-f-fle t _Be =0,

i { 1

—}Ae_’ +-;—Be_9 —Be ' =0.



- =k

Bynaan ¢ ° ra keckapTuprf ronamus:

A I 1
L _B=0, —-A—-—B=0.

Gy uKkKkn TenrAamanad SHPH HKKHHYHCHIAH XOCHA KWIHHHIM Myminn LEyaudr yuyn Gu3
GHITA HKKH HOMABJYMAH TeRriamara sramu3. Yuaa B=0C — wxruépud farapmac kuaud
ranaanca, A=2 C Gynann. [emak, Gepunrad cuCTeMaHHHT YMyMKH equMu

i
N
y= 2 Ce | {C — wxtHiEpuR FarapMmac) KypHRswra sra.
Ce o . g

2. flna Gyunaii _
{y| +5y, + 25+ 4, =0,

34y +5y, + 45+ 3¢y =0
CHCTEMAHH XaM Kypafui. YHu
P 450y, + 2p+1) gy =0,
{ (37 + 51y, + (p+3)ey =0
KypHEHtraa &aub, NetepMHHAHTHHH TOTEAMH3:
45 24!

1345 o+3
3 2 3 2 3 2
=p"+8p°+ 15p—6p" —3p"—10p—5=—5p"+5p" +5p—5=
=—5{p— 1)’ {p+1).

Bywnaw D(p) K)'rnxa;}nuﬂr HILHIAZPHHE  ToMamMu3: hy=1 (nKkn Kappanul, M=
= —1..Kypunanuxu, ¢'" sa 4 sexropnapun kyfinparuda wanam fo3um:

T g i @+ \ I dye™"
¥ =1 ,m YT e T - )
3 {az 4 bux)e ¥ e
Conma xHcobnawnap épiamuaa myﬁu TONAMHKS: I
X —_—
s )= {C +Cyx) e e ()= Coe™" '
(—20,—Cy—2C,x0)¢" - —4Cye ™"

Dlemak, ymymuh eunm

(€ Cox) Gy
i (x)= _
(—2C, —Cy—2Cx)e* —4C,e ™"

D)= |=(p“‘+5p) {p+3)— (2p+1) (35°45) =

wabn annann.

3. Ynkapuw ycyaHHAHr Wn3AKAH GHD MMHCAW YarapMac xoadduum-
EHTJN HOPMAA CHCTEMasn uuTerpanjdamra tavéuxw. Yukapuw ycynaunn
(9.38) Tedrnamany uuTerpaanaurra Tatéux stamus. By xonaa L (p) mar-
paua (9.40) kypuHumaa 6yaub,

L (p) =asi—pds;, j, s=1,2,...,n
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8s; — Kponekkep cumsonu 8a D (p) petepmunant A= (a;) (¢, j=1,.
f) MATPHUAHHHT XAPAKTEPHCTHK AETEPMHHAHTH {EKH TErHLIH xapaKTe—
PMCTHK TeHraMacH) 6Vaapu. Kefivary mynoxasaaap D (p) K¥nxagnuaur
Waad3napu OofAHA Ba Kappaad 6yaxwnra Gorank. llywuur yuym
KyfiMAarn HKKH XOJHH aJ0Xuia KypaMmua.

1) D (p) xinxadnunz urdusropu xap xua. Iy K)"mxaLLHHHr
HALHATAPH A, Ae, - . ., Ay 6VatcuH. ¥ xonaa 6y niananap oodud, ALHK Xap
XHA OVAFaHH yuyH M HJIHATA MOC eUHM

y{ﬂ =gli]ell’ (954}

K¥pHHHIA2 W3taHaaH, Oynaa g” = (g, g, ... , g8") *— ycTyH
Varapmac Bexrop 6y y” Bektopun (9.38) Temraamara Kysumua:

&g{:] el"’ =Agme"

3nam €7 ra kuckaprupu6, Tonamna: Ag® =i g"”. Byunau g” Bekrop

A MATPHUAHAHT A XOoC COHMra" (XapaKTepHCTHK COHHMra) Moc Xoc
BEKTOPH 3KaWu kean® uukaan. IOkopuparu tenrauk g¥'  BexkTopra
KoWHHeap 6Yaran 6apua seKropaap yuyn Gamapunais. HlyHunr yuyn
6wpop Taliueaanran A pextopun oau6, g =Ch"  (C; — uxTHépui
yarapMmac) KaGu tamaafiMus. 9.7- TeopeMara K¥ypa Kypuaaérrad xonaaa

YH3RKJH GHp XKHHCAH yarapmac KO3 GHUHEHTIH CHCTeMaHHHMI yMymanil
eUHMH

y=Ch" &+ AP €7 . 4 C 0 & (9.55)

Kypunninga €sunagu. Hiynaail knauG, Kylingary reopemMa 4c6oT 3TUARM:
9.16- Teopema. (9.38) renzaamada A maTpuyanunz Xoc ConAapY Ay, he,
oo My nap xap xua 6jaub, AV, ., K™ — yaapea moc xoc sekrop-

aap Ogacun. ¥ xyoada (9.55) sexrop-ghynxyusn (9.38) rteneaamarune
ymymuli exumunu ugoda aradu.

ScaaTma. IOkopHaary Mysnoxazanapaa A maTphua, ymyMan afiTranAa, KOMAJEKC
SAeMENTAQPra 374 344. Arap A MaTPHU2 XaKhKAR 6Faca, ¥ XoAla XOC BEKTOPAAPHH WyHAAN
TaHNGW AQIHMKH, XAKHKHI XOC COHNApra XakHKHl XoC sekTopaap, KiuMa-KOMILIeKS XOC
CORMIApra KYIMAa-KOMAAEKC XOC BEKTOpfap Mo¢ kencHH. By xonga naTwxana xfwma-
KOMIMIEKC EUHMJIAP OMAHAATH WXTHEPHA y3rapmaciapud KYLiMa-KOMMAEKC, XaKHKHA
UHMAAD OAANAArH KOSPEHUHEHTNIAPHH XAKHKHA KHAHG TAHNAHCA, XAKHKHE yMywmuit
euHmMra srz Ginamus.

Kearycuna 643 A MatTpuila xakuKHA GVAran XOAHH K¥pamHs.

*) Arap §arapMac A MaTpHua yuyH Ah AR TedraAMK Gaxapunca, y Xonia A coH
A MaTPALAHRHI XOC COMH, i BEKTOP 5¢a A ra mo< Xo¢ BexTop Aefiwnazn [1].
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Mucoanap. t. ¥Yuby
4=t h2=4
CHCTEMAHA WHTerpadnaw cypanrau 6¥acua. Bynra

N N

By D{A} kfnxaannur uanuanapi b= —1, he=1 — Xaxuxuit a xap xua. Wyunar yayu

AL A(2)
LT A AL S (h"” ) a2 (hl? )
2

eunMAapHY R3jaduus, GyHaa AT pa £ xakuked xoc BeKTOpAAp. Papilanky,
AR =3, A" renrauk KyRHAAFN CHCTEMAra KBUBIAGHT:

—l,k]‘"+h§"=0. ) k{l}+h;l]&0‘
{n:m,n;"no i LN
Xap axxs Tewrlama Gup xuA SYAraHH ywyw k,(”sn-l Aecak, ki‘.” = —1 6ya880. Re-
MaK, h“}=( _II ) Ukywra §xwaw A4? =2,4D ypunra
— D 40P =0, _ A2 1 =,
12 g =0 o 4D — A o
cucremara sramua. Bywaan AP =1, & =1 ne6 Tansanca 6ynagn. Memak,

73— (: ) Hiynnai kunpd, GepunTan CHCTEMAHHHT YMYMHNA eunMH

a4 ) )es (S )

kabu £3unany, Gynaa Ci Ba C:— XaKHKHH HXTHEDUA §arapMmac colaap.
2. 3nan kyfirpari

.

yi=y 3= —i
CHCTEMAHH MuTerpannaiank. ¥Yuaa A marpuua xakuxuii 6yaub,

0 i — 1 ,
A_(__| 0), ow=| "0 | =241

D {X) x¥nxanuuHr andu3AapH Ay=i, ko= —I, & =i XOC cOHra moc #Y xoc BEKTOPHH
—ir{" 4 ni!) =0,
—h{"? —in{V =0

CHCTEMSAAH TONAMHZ. By CHCTEMAHWHE TEHrAAMANApH SKBHBAJEHT GYATaHH  Y4YH
— 4 —af =0 nan P =1, A" 2= —i peitnw Mymkun. Temak,

(7))
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Yuymufi XaKHKHA e4yHMHH Hasapua Giiinua

o

y=(ci+icy) (1) (c~icy ( Ye

kypunnwaa €auaann. By nionanu copzanauTHpHG YHKHACA (¢* Ba g™ yuyn Sinep
popMmynaciaan Qpofgananns),

2C, sin x +2C, cos x €, cos x4 & sinx
Y= 2¢, cosx—2C,sinx 7\ &, cos x— G, sinx

), ¢,=2¢,, &,=2¢,

i
BEKTOP-BYHKUHAHH XOCHA KuNamus. AMaana Gupopra XoC BEKTOpHH, Macanad, (] )Im

onu6, TerHWAH SKCcHoHeRUAa] HyHKuHAra (6m3na e~ ™ ra) KYnartHpHG unkHAadn:
¢ ., i . sin x-}icos x
( )e M= {cos x—isinx)=— +_, R
| b COS X—{sin x

sin x €os x
Bynuau Ba \ BEKTOP-PYHKIHANAD €UHM 3KAHH KeAHG YHKANH, YYHKH
cos x —sin x

sin x .f cosx
+i i — HOMNAEKC BeKTOP-DyHKUHA eunM. [lemax, ymymui eanm
cos x —sin x

i C, sinx+4C,cosx
sin X oS X 1 2
yic'(l )"'CQ( i )= (c Cysi )
cos X —sin x | €08 x Ly sin x
KYpHHHILAS E3RABIK.

2) D (p) rfnyadnunz uadusrapu kappasu. by KYnxaiHuHr TYpan
HALHINADHHU Ai, Ao, . . . | Aw, << n Beilauk. Bynna A, wnans g, kappaa,
Ag—-g2 Kappai, . . ., hp—gn Kappaan Gyacun. PaBuwaHkl, ¢+ g2+
4+ ...+ gmn=n O6¥naan.

9.15- Teopemara acocan yMymali eunm (9.52) dopmyaa 6Guaas
éaunapnu. by dopmynana xap Gup g¥' (x) BekTOp-PYHKUHA KOOpAWHA-
Tanapu TaptHbu (¢;— 1) ra renr 6yarad kynxamnapaan uBopar. By
KYIXAAHHHT ¢; Ta KOo3bPHLHEHTIZPHHH g“’ (x) e (PYHKUHA YU3UKJIH
GHp MHUHCAH CHCTEMAHHHT €YHMH 3KaHhaaH &oRaanaHnd Tonamus.
Bowkaua afirradaa, g (x) kynxagauer ko3@danneHTAapHEH Y3rap-
Mac KoappuuuentTaap ycyan 6uian tonamus. Macanan, g (x) -Bek-
TOp-(pyHKUMAHH GyHAah é3ailnnk:

, [ i i ¢;,— |
gl (x) aff il x+..+alf) | £
m c-—l
G {x) . (;)_‘_a;n x+.. —I-CI.%Q | i
g{x} - . = = =
lgiﬂ (x)J hr)_+_ati) .. +a{:) P t

"

=1
_...a(n+al.'l x+.. +am £

-1
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Duam g €7 wn 9.38) ra Kysmus:
£ (g (e g7 () K & =A (e x+.F
+ap &7, | (9.56)

H)
&

¢t
@ a5

ai”z » k=0| ]9 weey QQ—J'

ti
e

Xocua 6§aran (9.56) BexTOp-TeHrJaMaHHHT HKKH TOMOHKAA X HHHF
OHp XHA Kapaxanaps OARHAATH KO3(PHUHEHTNADHH TeHrNaLTHPCaK,
¢ X BEKTODHMHT  Xap 6WP KOOPAHHATACH PONHKH YAHAETras KYAXBAHHHT
ko3ppHUHEHTAADHHE Tonamui. By KosdduunenTaap yuyH a3k GHp
KHHCAH aareGpadk TeHraaMaaap cucremachra sra Gynamus.

Achnsa (*) sekrop-KYNXagHWHr TapTubn g;— | nas xam SVauwM
MyMkuH. Arap g; kappaan X; #aauara my (mj<<gq;) Ta wR3NKIH IPKIAH
X0C BEKTOPAAR MOC Keaca, y xonaa g' (x) HH ywby

g7 () =al fallx . o, £ (*)

KYPHHHUILR H3NAIW JIO3WM. TerHUH XOC BEKTOPRAP COMMHMN TOMHI YUYH
D ();) nerepMuBaHTHH &3amu3. YHudr raprwbu . Teruwnn marpuua
panry r 6yacun. Wy6xacus r<Zn, uynkn D (3;) =0. Hlynunr yayd m; ==
=n~——r 6ynaan. Arap ¢; Kappanu A; HAAH3ra §; Ta YUHAUKAH IPKIK XOC
BEKTOPJA2p MOC Keaca, m;==n—r 6yaamd Ba {*} xeara sra Gynamna
([3), 2B8—289 Gernapra Kapaur).

Mucon Ywsy
i=—4%. %K=Hh—h

CHCTEMAHHHE MAaTPULLaCcH Ax( N

0
h)“ XapakTepPHCTHK  AeTEePMHHAHTH

=3
{

GHTTa WKKH KappaaH WAAH3ra 3ta. ¥waail 6Aca, ewnmen gy=(ax+ble ™~ yo=(cx +d)§'" !
K{PHHHAE H3huHadh. TeEHWIn Xocnaaitapin onnb, Sepuaran cHeTemara K§AMHz Ba e “1a
XocHA GFATAH TCHrAUKNAPHAHT MKKH ToMoHHHRE OyanG w6opamua:

a—tax+ by = — (ax+4- 8),
¢— (ex 4 d) = (ax+ &) — (cx+d}.

D ()= _ 10_1 I =—1l +l)2, Bewmax, DA} =0; rewrnama by p== | —

By cHcremanan

a—b=—0, e—d==b-—d,
L.} ]
—g=—a —_—=a—0

TeurAnKAapHu tonamia. Bynapaan =0, b=c=C, d=C:(C, C: — nxTuépui Jarapmac)
KuiiMataapra sra 6inamna. Llysnal wuauG, Gepuarad CHCTEMaHHHT YMYyMHA eqHMU

m=Ce " g =(Cx+C)e"

CH¥pranmLa ésnmanu.
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=My, H

Mawk 1. Ywuby .
Yr=doth
CHCTEMa HHTerpanrancHy. Byuna k) ==y, &) =2, 6FAFa Xoanap as0XHAs TEKLIHPRACH
2. Ky#nnarn
gi=ayr —bys.
4 ="by, +ay,.

CHCTEMA HHTerpannalcKu {ynaa =0},

8.5-§. HHIHKJIH ¥ITAPMAC KOIGOHUHEHTAM BHP XHHCIH
BYNIMANAH CHCTEMAJIAP

. Husukmn 6up uHCAH Gyamaran cucTemanapia A Matpuua 3’/3rapngj
Gysiran X0AHHW anoxuaa yprawamus. Busra ymby ;

LN - 9.5

L-=Ay+b(x), A=const { "

YK3NKAKM YsrapMac Kosdduunentan (YarapMac MatpHuaiu) BexTof

’ y (x) g

MaTpUULaKH TeHraaMa Gepunrat Gyncud. Yuaa b{x) = : Bel
b, (x)

TOP-PYHKLLHA GHpop / HHTePBAALA AHHKNAHTAH BA Y3TYKCH3 QyHRUKA. B
xoana (9.57) cucTemara Moc GHp MHHCIH CHCTEMAHHHT YMYMKit eMHMAL
Kypa Jlarpanxuuur y3rapmacHu BapHauManaur ycyau €paamuna GH
KHHCAN 6¥AmMarad CHCTEMAHHHT YMYyMHH €YHMHHH TOMHIL MYMKH]
Koaagepca, (9.57) cactemanu wnterpanraw yuyH Kown dopMmynacH
Kyanaul Mymkan ({9.33) dopmysara Kapaur).

Arap Oup XHHCAH GVamaraH cuereMaga b(x) Bekrop-QyHKUH
HXTHEPHI OyAMal, YHHHI Xxap GHp KOOPAMHATACH KBASHKYNXalAs
uGopar 6yiaca, y xonaa Gup xuscaw GYaMarad CHCTEMaHMHT Xycyck
eUNMHNN TorHw Ba 9.12- Teopemanan doilranannbd ymMyMmnit edaMnr
ésnuwr myMknd. bBus maskyp naparpadaa XycyCHiH eUHMHH TOMH
{Tamaaw) Guaau WYFYJAJaHaMH3,

Bus kBasukynxaguuar tappaduny 6- 6o6aa Gepran 3nHk ((6.29) 1
K.).
3HaH b(x) BexkTOp-pyHKuMAHHHT Xap Oup H(x), j=12,
7t KOOPAHKRATACH KBa3ukKynxaa GVJACHA, AbHM

b, (£) =" (x) €7 462 (x) €F 4. 46 (x) €, (9.5¢

OyHAa A, Az, . . ., Aw JIAD ¥3aP0 XAP XHA XAKHKHA €KH KOMIIEKC COHAA
b* (x), k=1, 2, ., m-6upop x¥nxas. Arap 9.13-rTeopeMa Kj3/
TYTHACA, b; (X) =P (x) e, Pu; (x), j=1.2, ..., nTapTabu m; 6yar:
KYNXan Ae0 MyARoXasajlap IOpHTHLL eTapad.
XycycHil BEeKTOP-CUHMHHHI KYPRHMUIHHE 83Ul yYyH max(m, mo, ..
m,) =m gelnnx. o .
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1) ¥ con MOC GHp XHHCHR CHCTEMAHUHT MaTPUHACH YUYH XOC COH
pae, b L (v) 0. By xonaa xycycuii euHM KyHARLATH

: ¢ () =y, ()=QF (x} &, j=1,2, ., n {9.59)
'O,‘,:' {x} —m-TapTaban KyRAXaf) KypHHHlWiZa u3ianaad. HoMmabaym
P (x), j=12, . . ., 7 KYNXaQHHHT XO3PPHUMEHTAADH HOMABAYM

tvpdulinenTaap yoyan 648aH TONHASAH.
2) ¥ COHH MOC OHpP XHHCIH CHCTEMAHHHE XaPAKTePHCTHK TEHr1aMacH
fMyH S Kappasdn HANA3.
Xycycudl eunm yuwby
-

¢ (x) = f,{}_H (x) &, j==1,2 .., n (9.60)

(@, (x)-TapTHOKR (m-+s) ra TeHr Kynxam) KYpURHILAA W3NAHALH.
(alih KHANG YTaMu3KkH, Xycychit ewnm ;(x) =xQY (x) & xypunuw-

ta amac, (9.60) kVpHHAWAA u3raHUWY 103uM. By xoina xaM kJaxagnnar
(03D hOHLIMEHTAAPH aHRKMAC KOMpPHLUHEHTAAD YCyan GHAaH Tonunagn *
Mucoanap. ] ¥Ywby '

{ ¥ =29 — i 4 xe™,
yé =i +4y2

HCTEMA HHTErpaANaHCHAH. Xapamepncmk TeMrNamaln E3amus:

D=} T w0 aon a—erpomo
= '\ oa—s =0 eKH A°—6A-+9=0.
WHAAH A =h;=3. Hemak, A=23-uKKd kappand HAIn3. MoC GHD KHHCJIH CHCTEMaHM
VaianK:
¥ =2 — .
Y=y Y.

Kypunaérrah xoana 6y GuUp KHHCHH CHCTEMAHHHD e4HMHHH
y = lax--b) €, yy=(ex4-d) &
KYpHHHWAL H3AafiMu3, ONAHH XOCHFAAaPHH KHCOGAAAMHI:
o) =ae™ - 3'{ax+ b) & =¥ (3ax+a3b),
#hs=e™ (3ex+c+3d).

By ndonanaphn GNP HMHHCAH CHCTEMAra K¥AMHI: )

&* (Bax+a-+3b) =2 (ax+ b) & ~ (cx +4) &7,

93’!3rx+£‘+3d)=(¢x+b)93'+4!cx+d)e“‘.
Hatnaxasa Ky#MRard TEHDAHKAAPHE XOCHA KHAAMHI:

Jar+ (a4 38) = (2a—c} x4 (26— 4d),
Jex4 (c4-3d) == {at4¢c) x4 (b+4d).

*) Mac papnwaa (9.59) ékn (9.60) kipuunmaary XYCYCHA eNHMIaPRHNT MABMYLARCH
Sesochra xncolaaunap épaaMuia ncbotaanany.
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Byunax 4

3a=2—r¢, a=—c, a==C, )
a+3b=26—d, _ a+4bs=—4g, _ t=—{,
£KH B
3£'=ﬂ+4£‘ = -—r. b"‘-’C«p
CHM=b+dd c=b+d A=~ (€, +Cp,

6y epaa C), €2 — UXTHEDHA XaKuxuA ¥arapmacaap,
Wynnaik KHAKG, GHP KHHCAH CHCTEMARHAT ymyMuit eunny

g =1{C, x+Cy) &
Yr=—(Cix+C +Csje™

KalH E3unam.

3HAM GHp KHHCAM GYAMaras cucreMauu TeKUIHPAMHA, By  chcrema,
by (x) £ 2 . .
b (x)= = ] Ba (9.58) KBASHKYNXAR yuyH GHIHHHET XOMAA Ay =hpes
bz (x} ks 0

m=I|. y=3 con IAPANTCPHCTHE TeHMIAMAHHHT HKKH K3pPanH WANHZH Ba m-+x:
=3 6YATaHH yuyn Gup ahcau 'GFAMAran CHCTEMAHHHT XYCYCHA euHMHHE

14 :::{qlx3+a2x2+a3x+a4) &,
Hp=Ab%" + 050" + by x+5,) &
K¥PHHHIIAA H3AafiMuz. Asdad GHPHEYH TAPTHOAH XOCHAZAAP OAAMAS:
M 3 4 2
H=e” (3a;x +3a2t3+3a3x-ﬂ-3a4+301 +2a,x+a;),
Yp =™ (3b,0° +3byx" +Boyx 436, 436,67 + 26,54 by).

By ng + .anapuu Gepuaray 6up xuscan G¥nmaran cHeTeMara KYAMH3 Ba XOCHA Oyare
TEHFARKAAPHHET HKKH TOMOHHHH € 13 KWEKAPTHPaMHU3:

30, + (36, + 32, ) + (3ay + 2,)x + {33, +ay) =

= (20, — b)) + (28, — 6,)5" + (28, — b4+ 1) x + (20, — b).
36y + {36y +36, )6+ (36, + 2b,)x + (36,4 b,) =

= (@, 446 + (@, 4 48)) P+ (2, +46;) 2+ (a, +4b,).

3HRH TeHTAHKAADAA X WHHT GHp XM aapamanapu oaamgard (uan Ba YHr ToMOMZa
KO3 PULBEH TN APHH TEHRAALITHPAMNS:

3a =2a, —b,, 36 =a, 445,
| 3ay + 3a) =20, — by, 36,436, =0, + 4b,.
3ay+20,=20,— b3+ 1. | 36,426, =a, +46,,
3a, +a;=2a,—0b,, 3+ ba=ay4-4b,
KK
a = —b, O=a,+5,,
o +3a; = —by 30 =ay+ by,
&Gt =—b+1, 20y ==a;+ by,
a4+a3=—b4, I):i=a4+b4.
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By HHKH MHIHKAR: CHCTEMAHHHT GHPHHUH B3 HKKHHYW TEHOEZMA/apitan

gi= b, aytdy=—8a oFb&=3b, a=—b
MUIHG YHKAAH; YYHHUH TEHCNAManapaan: az+ By=2by, aztba=1—2a; &kn 2be=1—
- dug, ﬂz-l-'fb"2=“-;% HH tonamus. Lyannr yuyyn oKopunark wmywnoeaGavrappan dofifa-

ANHCAK, ——3a,=%, a,=—~-f—[;- aa.b,=£— Ginany., MaH ywly @ bi=—4as, as+
Fhi=by TeHrAukNApASE —ay={8y &' g3t by==0 skasn keant awkazw. By xoina

i+ bs= 1 —2ds, as+ 1=2b: napiar b=, ay=— HH TOMHW MYMKHH. AMMG ai-f

} by=0 nan Gowxa Wy wmaxacpiapsn OGoFNaRANraR MyHogabAT KOMMATAHH YUYH
yaapaaH OGHPHHH UXTHEPHIA, abhHy xycycah {Guara GOIKAE KHAMATAAPAMAT Kepard
xuM fiyx) by==0, nemax, as="0 ne6 rasnafimna. Iynsur yuyn a4 b, =0 &Faann. Byu-

noH IOKOPHAArHra §xiwaw a, =8, =0 ged onamna. Xysoca kuau EzamMui:

[ |
Q=g B= ay=a,=0.
LUlyngaii Krans, GHp HHRCAK GYAMATaH CHCTEMAHHRT XYCYCHH equMH

(Lo 4ot g

y,-( Bx +2x2)e =g X
¥MYMHHA €4HMH 3ca
" i 1 a2y,
g =1{C x4+ S 4 (—-6—x3+§-12)e'3‘,
i

gr=— (Cyx+ C)+ Ce)e* + gxae 3

KYpHHHIUra 3ra.
2. Ywoy

o =2y, —y2+83' sin x,
Yo=i +48 +xea‘ tos ¥

CHCTEMA HHTETPaNAaHCHH,

|- MHACONKA MOC GHP MHHCIH CHCTEMAHHHT YMYMHH SYHMH TONKAIaH, DHAN 6D KHHCAK
6¥AMaral CHCTEMAHHMHT XYCYCHH eMHMUHW TonHw Gunan wWyryanavamui. Kipunaérram

3x
wonia b (x)= (

2 . sin x Ba my=1, ya=h =3, uyukn y=3+i Llyaunr yuyn
xe™eosx

TECHEIAH XAKHKHA XYCYCHIA eunm

¥, =¥} (a,x+ay) cos x-+ (a; x+a,) sin x],

yg=¢u:3Jr (b x+b3)cos £+ (by x+ b, }sin x|

K¥PHHUINAA HBAAHKILH MYMKHH.
JHAH HOMABAYM KOHPDUUHEHTAAD yeyan Onaad
a,, g, Gy, a4, &, by, b4, b6, AapHu Tonamns. Arap g Ba y» Napaad Xockuna oauG,

Gepunran Gup wuucau Gi¥nmMaran cactemara xyicak, KyHuzarunapra sra Gynamus:



3[{ax+ az)cos x4 (@ax +a4)sin x}4-a) cos x~ (ax+a2) sinx4

+ a3 sin x4 {a; x+ &) cos x=2[(a x+ay) c0$ x + (ax4-a,) sin x]—

— [ x4-b5) cos x+ (b x4+ b} sin x[+sin x,

3[(b, x+by)cos x+ (byx+-b,) sin x]+ & cos x— (b x+-by) sin x4

+ &35in x + (b3 b)) cos x= (g x +a;) cos x+ {az¥+a,) sin x+4[(bx+
L 8y) cos x4 (B3 + &) sin x]4x cos xa :

Arap Oy TeHFAHKAAPHMHr 4all Ba PHT TOMOWAAPHAA COS X Ba Sinx nap onanas
KoapdHURSHTAARHH TEHrAAUTHPCAK, AHA SYHAAR CHCTEMATA KeAaMH3:

3ax+ay) + o, Fapx+a,=2 (a)x+ap) ~ (bx+b3),

I {agxtay) — (g x+ay) +a3=2 (agr+a,) — (byx+b,) + 1,
3 (byxt by} + b+ (b3x 4+ by} = (g x +ap) +4 (B x+b7) +x,
3 (byx4-b,) — (byx+by) + by=(azx-+a,) +4 (6324 b,).

3HAH Oy TeHTIMKAAPHHHT 4an Ba YHT TOMOHJ2PHAA X HHHT OIZHAATH kosddu
EHTABPHH ¥33p0 Ba 0304 XAA/NAPHH XaM V3apo TeHIAALITHPAMHUA:

[ 3a, +a;=2a — b, (1) 45, =—a,
3a;+a+a,=2a,—b,, (2) ap+by=—a ~a,
3as—a1=Ras— by, (3 a3;+—63=a|
3as—ax+ az=2a,— b1+ I, ) (4) a,+by=14a,—a,,

| 36+ ba=ait-46, 41, e (5) ay+b,=by—1,
3by+ by +by=a; 45, (8) ay+6y=8+b,,
3b3 —b) =a, +4b,, (T) a4 by=—b,,
3by— by +by=a, + 45, (8) a,+b,=—b,+b,.

OxHpry cucremaza (1) aa (5) nan ay+ b3 =1, urtyanur yuy (7} nam b= — I, (3)a
a1 =1 reand unrany. Byraan paewtankn, a, 4+ b, =0, 1emax, (1) aau ay=0. Buan 3)a

by=a;=1. (2) Gunan (6) man a,+4b,==0 nemax, (4) nam as=—1, (8} aan b,
=! Hean® uvkagu. (6) pau by=1 Ba ay,+by==0 nan g,=—1 Hw Tomamus. Myna
KHAHG,

ay =1, gg=—1, a3=0, g,=—1,
b=—1 by=1, =1, 5,=1.
Xycycnli eynmen Eaampa:
y,=e‘3’[{x—l}cosx—sinx],

ygzes"[(ﬁx+l) cos x4 (x+ 1) sinx ],



Gepuaral 6Hp mHHCAR GYAMAraH CHCTEMAHHKE YMYMRA CUHMAHK XaM €3aMH3:
=+ (Cx+Cp) e™ 4 [{x—1) cos x—sin x] e
{yg= — (€, x+C +Ca) & H[{—x+1) cos 2+ (x+ 1) sinx}e™
3. ¥Yuby
V=2, —ygo+xe>fe¥.sinx,
ly’2-=y, +4yy+x-e cosx

VHCTEMA HHTETPAAAAHCHR. B)" xonna Bekmp-xnaanxﬁnxan »

6{" () o1 (x) xe™ e *sin ¢
b=t (21 &
by {x) by’ (x) xe “cos x
kipunwra sra. Xap 6up 5" (x), 82 (x) nap yuyn vernman xycycui evumaap To-

wuarad. W ynnHr yuyH Sepuaran GHp #aucan GYAMAraH CHCTEMAHNHHT YMyMuAl edHMuHn 832
NaMH3!

o =(Cx+C,) LS (ﬁ%-x"’-k;—xz)ea’-{—[ {x— 1} cos x—sin x ] e,

o= —(Cx+C +C) ea"+—(li—x3e3"+ [ {(—x+1)cose+ (k1) sinx]e™

9.8- § YHIUKJH NHOSEPEHUHAN TEHTNAMAJIAPHHHT HOPMAN
CHCTEMACH YUYYH METAPABHA MACAJIANAP

I. Macanannnr Kyiinanmu. Un3di/Iy HOpMaA CHCTeManap YUyH Xam
A-TapTHOAH UH3MKIM AuddepeHuHan TeHRAaManap yuyH Kyfsarag
yerapasuil MacasanapHi KypHIY MYMKHH.

Ywéy
a'y,
=fi (% st}
(9.61)
dy,,
=b (% 1 s 4)
HOpPMAJ CHCTeMa ﬁepn.nran 6yans, fi , . - ., fr pyuxunanap (n-4-

+ 1) $auoraun dazonudr GHpop D, 4| COXAcHAa AHHKAZHTAH BA YIIYKCH3
6yacun. D, coXagaH MKKH HYKTa OJaMH3:
(x0, 1{x0), .. , Yal%0}) €EDuyr, (X, yrfx1), .., Yu{x1}) EDnyr.
Yeeapasull macasanune wifduawwy: arap (9.61) Hopman cucrema

yuyH

Bilxo, th(xo), . . -, Ya(xe); yl(xl)»'- s i) =
=0, i=l,...,n {2.62)

mMynocabaTnap Gepuiran 6yanG, cHcremasuur (9.62) inapThu KaHo-
ATAAHTHPAAHTAH SUUMHHA H3Jal Tanab ITHACA, Y XOJLa HOPMAN CHCTEMa
YUVH wezapasuil xacaaa Kjlusean neAunag.
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Arap )

‘ g=ylx)—gi, i=1,2 .. n : -

¥

6ynca, {9.62) verapasmii twapr Kows MacasacHusiir WapTHra ailaaHail

2. Bup xAucan neupanuﬁ macana. Funs (9.62) MyHocabataapna
byRKuaAnap Kyiuaars KYpHERaa 6VACHH:

g i=1(®. yx))+ias. uix)) —A =g} (¥ -;4;.-'

& W= gl (@, gn)) —A=g? ) = (9:€
SyHaa o !t = 1a‘”, a}j', vy oM Y* i, 20 f==1, L, o Yarapw
Bektopaap, A1, . . .. A. — V3arapmac counap, {a, ) Kascnaap ckan
KymafTmann Guaaunpann. Arap Ay=. ., =A,=0.6V¥nca, macana

HUNCAU de2apasull Maceaa AednAazn., AKC Xonaa Gud up UMl
bjamacan 1esapasull #aAcalaed Iramus,

KeluHrn Mynoxasanapii YH3HKAH TeHT1aMalapHHHT HOPMAA CHC
Mack y4yH opuramui. bBusra ywdy

L (p)y=0 (9
6Hp KHHCAH HOPMaA CHcTeMa Oepuaran Gyaub, werapaBHi wapT

g2 (y)=0, s=1,2, .., n (9.£

KypHaumaa 6yacul. Bowkaua aiitranma, GHp KHHCIH HOPMaJ CHCTe
yuyH Oup IKUHCAM uderapapHii Macana kyHuwarad Oyacus. Myx
TEOPEMAHY KeNTHPaHIHK. :

9.17- reopema. Azap ¥ (x), ¥ (1), ..., ¥V (x) sexTop-Pynxiy
Aap Gupop | vurepsanaa (9.4) TeRAQMAHURZ HUSLKAL IPKAU CHUMAC
bjaca, y yoa0a L (p)y=0, g° (y) =0,s8=1, ..., n vezapasuit macc

TpusuaAMac exumea 32a 6fiuwu yuyn yuwby

AR IF - S Ul PR S A
. ] 1
p &Y™ &2 ™). .. g2 @"™)
g,y grly™)..g) y"™)

deTepMunanTHUNZ HoA2a Tene Gfaruwu 3apyp sa erapat.

Teopemanunr ncGotH 7.8- TeopeMadunr ucGota KaGu,
bup xuncan derapasuli macana xaknna sva 7.5 Ba 7.6- scaam
Japnu GHp MHHCAH CHCTeMa YUYH XaM aliTHiy MyMKuH, 7- Gofaard K:
GHp XMHCAH YerapaBuH Macana yuyw Ipun QYHKUMACHHH KHDHT
MYMKHH. BHp uucav 6¥aMaran cucteMaHuHr XyCyCHH evuMuun wy I'g
PyHKOUACH opKann Sanis xam Mymxuu. (Lynra §anam, uankan sexn
phrdeperiian onepatop L yuyn Xoc COHIAp BA X0C BEKTOP-PYHKUHAS

TYHIYHHACHHH KHPHTHIU, KoiaBepca, Gup KUHCAKW GYysiMarad werapat
MacananapHi XaM YpraHHIIMMH3 MyMKHH 32H. AMMo 6y Macanaqar
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K¥puwaa myaoxazanap 7-6o0garu kabu 6yaudg, 7-6o6aa Teruusn
macananap ataftud TYaapoK YpranuaraHu yuyH, 6u3 6y epaa Myaoxasa-
JA4APHH KanTapuG yrupMaiimns,

10-606

AHESEPEHUHAJ TEHTAAMAJTIAPHHHT MYXTOP
CHCTEMACH

MyxTop cuctemanap AnpdepeHLMan TeHrAamanap CHCTEMACHHURT
MYXHM XYCYCHA Xoauaup. )Kyaa xyn amaanfi MacanatapHy g4HW MyXTOp
CHCTEMANIAPHK YPraHuura oané Kenaiu.

1.t-§. MYXTOP CHCTEMAJIAP

1. 10.l-rabpud. Azap od0uli Jupdepenyuar Tenzaamarap
CUCTERACURA IPKAU (J32aPYEUU OUKOP KUPKACH, BYROQE CUCTEMA RYXTOP
cucrema deduradu s8a Kytudasuwa é3usadu:

Filth 0 oo o 85 s b o s ™) =0, (10.1)
OyHAa )

dy .
W= =12 k=12

MyxTop cHcreManaphHHT (PH3HKA Ba TeXHMXa MacaNajiapuiaH KeJub
YHKHII MabHOcHTa KapaG spwan V3rapyeud cHbaTHAa ! BAKT GAHHALH.
byHaan keidun Ouz wy Oearwtawny Kabyn Kunramus. Tawpudaan
KYPHHAAWKH, MYXTOP cucTeManap GHJaH TacBHPAAHALHTaH HOMABJIYM
GYHKUHANSPHUAT Y3rapHUi KOHYHH BaKT YTHWH Guaak ysrapMmaiau.
Puauxapufi KOHyHNApAa ofataa wyHAAH Oynajm.

Hopman myxrop cucrema ywby

1;( = (X%, X, ., X,),
N=f(x, &, -, %), (10.2)
,é,,=f,,{x,, Koy oo 4 X},
. dax;
=g
KYpHHHLWAA €KY
x=F(x) (10.3)

BEKTOPAH KVpHHHLIAA €3HAALH.

Arap 6y (10.2) cucremaga spkian VYacapysui ! cHhaTHIA BaKTHH
TYWIYHYACA, Oy cdcTeMa oJunaMmus cucTema Ae6 artanagd. Keftunrn
MyJioXxasaJapaa 6H3 acocaH AKHAMHUK CHCTeManap GHaan Ml KYpamua,

Bus kyhnaa Gaén »raauradn xoccasap Ba TACAHKAAD YMYMaH
(10.1) KYypuHMUMIAATH MYXTOP CHCTeMaJqap YuyH ypunan. Ammo Gu3s
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ynapun (10.2) kypuHHWIAArM HOPMAN MYXTOD CHCTeMaJsap yuyH HcBor
ITaMus. _ :

BynaaH keiintirh Myaoxasanapumuzga {10.3) Bekrop-renrnama f(x):
sexkTop-gpyukuna 6upop D, coxapa anukaanrad Ba GUPHHYH TapTHOAH
XYCYCH Xocunanapy 6uAaN yanykens ae6 dapas sramus,

10.1-Teopema. Azap (10.3} Kopmar Myxrop 8eKTop-TeH2AAMQ
Bepuszan 6aub, x =) sexrop-hyrkyun ynun2 bupop exusu Bijaca,
y xoada uxtuépull jazapmac C aap yuyn x= () =¢(/ 4+ C) sexrop-
Pynkyua xam (10.3) reneaamarunz ewumu Gradu.

Hc6or. Mypakkat pynkuusuy Auddepenunannam Konaacu dyinua
colaa XHcobaawaap épaaMuia KYHUAATHHY TONAMMK3!

Gl =T () =291+ 0) =t g+ 04D
=q@({+C) - I=¢{{+C).

JHaK @ () Ppyukuus (10.3) TeHrTaMaHHHT e4HMH 3KAHHHK HCOOTAAH-

mnz. TeopeMannur waptira Kypa x=q¢({) ¢yuxunsa (10.3) Tenraama-
HWHT GHPOp equMn, femak, ywoy ¢(f) =f(e(f)) afanar ypunau. Bynaa
{ au {+C ra aamawTtupcak, ¢{{+C)=f(e({+C)) ailuusarra sra
Ginamus. Tonwiaran mynocatataan

@, (1) =@+ C) =f(o(t+C)) =[{(g.(1)).

Ly Gniad reopeMma ucfor Gyanu.
2. MyxTop cHcTemanapHunT, kymaanas, (10.2) cucreManudr xap Gup
x=q¢{x) Bemopfequmura_n-)‘,’mqomu thazona (x, ..., Xq) ==X HYKTANRKF

XapakaTHHH MOC KenTHpaMmua. Xapa-
/\/‘ KaT 1aBOMHAa X HYKTa Vita ¢asoaa
. Gupop umank uksasu. lly unsukhu

X=9(t)

X HYKTAHHAT ¥apaKar Tpaekropuscu
Ae6 artafiMu3. MyxTop cucremanap-
i Ba HYKTaHHMr XapaKaTh TYFpHcHAa
TYAHK MabAYMOTTa 2ra 6YAn y4yH HYKTaHWHT (akaT TPaeKTOPHACHHH
Gepriiu eTapan 3Mac, OYHHHT YUyX TpaeKTOpusiaa, xeu 6yaMaca, xapakar
AyHanuitan Xam 6epair aozuM (36-uuama).

36- ynsma

10.2-teopema. Azap x=¢(t) sa x=P{f) sexTop-hynxyusrap
(10.3) rencaramanune ukky uxruépuil ewumu 6faca, y yoa0a by ewumaap
é bupopra yam NyKTada Kecuwmaiou éxu Gyrysaal YeTma-ycr ryutadu.
Bowraua adreanda, azap b=t 0§aub, ¢(t) =v¢{t:) 6gaca, y yoada
Pi(}) =@t C), C=t —1y mynocabar dpurau 6jaadu (37-a, 6 un3ma),

Hc6ov. Teopemann weboT sTHm yuyH @i} eunm Ounan Gupra
Q. ({) =g+ C), C=f,—{, eunmMHy xam Kypamns. BynaaH

@, (f) =@+ C) =g(la+h— ) = @(h) =¥ (fa),
ADHHH .
@ (1) = (b).
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a=Yt), x=¥(t)
A :
5 :

-

37- upama

Ulyurail kunu6, {10.3) texraamanuur mkkuta x=q. () 8a x=

== (¢) eunmaapu Oup xui Gowaanruy KritMataapra sra. Jemak, Koty
TEOPEMACHHHHT wapTiapy OaXKapHAafd Ba AFOMANWK VYPUHNU, SBHHH
x=u (¢}, x=(¢) eunmaap ycrMa-ycr TyWiaAn (aHUKAGHULI HHTEPBAJ-

JIAPHHEHT YMYMH#A KHcMuAa ). By 3ca reopemany ucGor svaau. Arap =4
GVnca, TeopeMaHHHI HATHHRACH TPHBHAA 6Vnanu.

10.2-§. MYXTOP CHCTEMA TPAEKTOPHACHHURHT MYXHM XOCCACH

MyXxTop CHCTEMBHHHI aN0XHAA 0AuNraH buTTa X =g (1) TPaeKTOpPHACH
Ja-Y3un# Keca osnaammu, SbHR 38-4M3Mana KYPCATHACAH XON 103
Gepainmn &xu AYKMM, Aeran caBo KYsiUK, By caBosra xaBo6 MyxTop
CHCTEMAHHHT YYHHUM MYXHM XOCCACHHH O4YHO Oepainu.

10.3-reopema. x=q(l) dyucyqua (10.3) renzaamanunz ri<-f<ry
unrepearda anuxsancan Gupop euumu 6grcun. Azap ¢(h) =9(ls),
Lizkdy 6a <"t <{ry, ri<<ti<Zry 6fjaca, y yordo wiy x==@(f) ewumnu
— 0o <{<I -+ 00 unTepsasza 0GBOM ITTUPUIL MYMKUK.

., Hc6or. 10.1-Teopemara kypa (1) =g¢(t)
Oyaraun yuyn x=g({+C), C=t,— PyREUUA
Xam euynm Gyaanm Ba ymby ¢!} =q(t+C), r <
<f<ro afuuAT VYpHuau. By aftwnsrTgan @{x)
byuruna ri<<t<Cr, uHTEpBANAA AHHMKJAHIGHA
yuyn @ +C) dynkuna r—|Cl<<t<<ra4iC)
HHTEPBa/RA aHUKAaHTaH Oysaau. XawknKkatam,
ri<t+C<r: Terrcusawkgan C=0 6ynranna
ri—C<t<ry Ba feMax, eHUMHH £, gaH uanra
C MRKIAOPTZ 1aBOM 3TTHPHIL MYMKHH; wyHra yxwaw, C<<0 6yaranaa
ri<lt<lro—C, ABHA e4UMHY rz SaB YHrra —C=|C] MHKAOPra AaBOM
T PHLI MYMKUH GYnais. Xap HKKH XOIHM GHPAAITHPHE SUUMHM r(—
~ 1 Cl < {<Cra+ | C| uHTepBasra nabom 3TTHpuul MYMEHHIHTHRY Kaiil
Kunamus. Uiy unrepsasia anuknatirak ¢'''(f) eunm yayn GapuGup
" N =@ (14+C)  afmmar Ypuuan. ¢V (14C) =¢ 7 (f) pecax,
P (h) =" (114 C) =qlh) =g(ts), avkw gl () =g (f), Gynaan
assanrusek ¢." (¢ +C) =q!" (¢} skann keau6 sukazn. o' (1) dyHKINS
rn—{Cl<<t<Zro+|C| nuutepsania auuxaanran OyATaHy yYyH OXupru
afHnATA2H (POHANBHHE MABKYAIUK HHTEPBAAHHY AHAAA KeHTaRTHPHL
MymKiH. bowKaua akitranaa, n—2{Cl<ti<Iry+2{C| unrepsanaa

38- ynama



QHHKJIAHTAH eUHMHH KyDHI MYMKHH. Tervmnn eunmun @2 (f) ne6
Genrunaiimus. tlywra §xwam, MaBXYAMK HHTEPBAIN r.—k}CI < f<
<ry+kIC| nmau uGopav Gyaras o' (f) eUHMHH KypHW MYMKHH.
IOkopHaarn TeHrcHsAMKAa B—oo 0a JHMHTFA ¥TCcaK, — oo < f<l 4 00
HHTepBaa Xocus 6¥arany (r) Ba rp fap Kanaah 6YAMUIKASH KaTbH Ha3ap).
Ly unrtepBanna aHuknanraw euumuu ¢°(f) nedmps. Ulynaa# Kuauo,
Teopema ncbot 6ynan. AMMo HeGOT 1aBOMHAA MYXTOP CHCTEMANHHT Xap
Kaunal TPaeKTOPHACH YEKAH BAKTAA 4eKcusra Ketul Kosamacaurujas
dofinananunan. Acrnga xypuaaérrad Xosna wynaah Uiy mynocabar
OnaaH KyHHAA eTapau WapTHH GepajHran JeMMa KeJTHPaMua.
10.1-nemma. A2ap D, coxana fi(xi, ... , Xu), ..., falx, .., Xn)
Pynyuasap 6apua apeymentaapy BHNUHO HEKAGHZAK XYCYCHE XOCULa-
aapea 32a Ofaca, y xoada (10.3) myxrop cucremanune xe« Kandad
TPAEKTOPURCH HeKAU 6GKTOQ 4erlu32a KeTub xoamaliou, avhu ywby

limlp(x) | =o0, |9(H)]=VEEO+ ... +¢ ()

=7

myrocabar fpunay 6ijaa oaimadou.
Hc6oT1. Jlemmanuur waprura K?pa] _‘?i';. ‘gﬁd,:}j:l, 2, ., 1,

0<<M — uexnu con. Inan fi(x) GyHxuus yqyﬂ x=0 nyxkra arpodusa
Jlarpanx dopMynacnin €3amua:
f,( ) 5.’({9;- ¥) ,
FARY =1,(0) + =S5 2, =1, 2, ., n, Gyaa

. af e,r.
0<0:;<7], Bx=y€Dn 1[(0) ]| ==C pelimua, I -f—(—a:—r—ﬂ—l MOAYAHH 6a-

X0AailAHK:

of (6;+ x) /351 (0,x) \2 3f, (0 x) \2 _
I TI =+ 'V(“_'a;,.“ +---+(—Ti ) < yaM.

Bynaau dofinananub, f{x) sekrop-QyAKUHAHHHT MOAYIHHY Gaxodaw
MYMKHH. XaKHKaTaH, paBlUaHKH

If; ()| <C++/nM S Iyl <o \/n+\/nM 21 (| =

== i=1

=\/n(C+M 2 Ixl s_;NVE(1+ 2 xt)

6ydaa N=max (C, M). By renrcusaukaan ¢ofitananud Tonamus:

" 2
lf(x)i--'\/z £lx) < v.w(1+_2 I‘xi}) —

=nN(l+ s x5 )




L]
$apas sTaliauk, r,<x<<r,+4 % {C,| WHTEPBaNAa aHHKAAHTaH Ba

m==1
‘,
t+t1=ro4+ T |Cn| Aa YEKCHINUKKA HHTHAYBYH X =1 ({) €UHM MaBXYA,
m=1

&
AbHH {—T fa [@(f}[— oo (‘r=r;— 2 |Cnl Oyaranpa xam Hc6or

wyHra ¥xwaw 6yaaau). ¥ xoada uwyHAali T<{T - TONHABAMKY,
Te &L { <21 unrepeanna l@(f) | =1 6ynagu. LUyHuHr yuyH T+ < {<IT HH-
TEpBAJAAa KyHHIarHla STAMH3:

e I<lgO )+l +.. Fla < »
gNn\/E(l—l— 5 g0 Y+ )Ny o).

=1

ByHaaH

d
—lgp(t)| .
at {§(t)| S
T = Teth)] <na(n+DNAn, <<

By TeHMCHINHKHHHT HKKH TOMONBHHAY T, LaH {raua HHTeI‘paJ‘lJ‘IaG TONMAMHI:
@D | < | @(r) [fPTHIVYE—)  wfen,

AmMo
nn Noyfn {t—1a
forT 1a |':P(T)| tfP(T-)l (1N R ¢ )

TEHFCHANHK YPHHAN GYAH0, YHHHT YHC TOMOHHAATH Hpoda MychaT der
coHaup. By 3ca ¢apasumusra 3ng. Jlemak, uekau Bakraa x=@{x)
TPAeKTOPHUA YeKCH3ra XeTa oAMaHiH. JlemMa uc6oOT 3TuAAH. .
Kelinary Mynoxasanapia Iy JeMMaHHHC wapraapk €Kk Goilika
eTapau wapt GaxapuiraH aeG Kapa6, x=¢ (¢} euuM — oo < {< 4 o©
HHTEPBANLA AHHKJ2HF2H Reb XHucobaanann. XycycaH, 10.3-reopemasa

Qlt) =g(tz), L=tz
6yaranu yuyH

w)scp(:w.}s...aw(w 2

i

aitnuar Gaxapuaaaun Ba ¢(f) pynkuna =1 (T-4ekan coH) Aa YeKcH3ra
HHTHAMaAAM. Acanza @(f) eynM YeKNH BAKTAA YEKCH3ra WHTHAMACAUTH
yuyn @) =¢ll), {,5=fs MyHocaGaTHHHT BaxKapuullH XaM eTapiu
wapraaphad Gupuamnp.

HaB6ataarkn teopeMaja XaM MYXTOp CHCTEMAHUHD €YHMH @({} ==
=), L7=f: Oyaranpa —--oo<x< 4 co HHTepBanga aHHKAAH-
rad ged xucolraHanu.

10.4-Teopema (MyBO3aHAT X0AAT Ba ENHK TPaeKTOpHAAAP XAKHAA).
Aeap (10.3) reneaamanune 6upop @(t) exumu yuyn o{t|) =@(ly) {i7* 1t
TeHeAuk baxcapuaca, Kyiudaau 6upu UKKHRRUCUMYE URKOD 3Taduean UKKU
X004 103 Depuii MUMKIN '
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1) Gapua t rap yuyn
p(t) =a, a=const, acD,;
2) wyndad mycbar con T masxydku, uxtuépul t yayn
P(t+T) =9p(t)
reneaux Oaxapuaud, 0<< |ty —v2| < T 6facanda
p{t1) #@(t2)

TEHZCUBAUK {JpurAl. .
1) xoana BaKT ¥THILH GHAaH (f) HYKTa XapaKaT KHAMaHZH, ¥ AOHM
D, TynaaMuuur @ HykTacuaa Gyna-
an. Ly ¢(¢f) eunM Ba a HykTa
x=a (10.3) TeHrAaMaHHHT, ABHH HOPMaJ
. MYXTOP CHCTEMaHHHI MYySO03aMAT
Xoaaru EHH MYS03aAHAT RYKTACH :

0 Aetiunann. Bab3naa yHu TuHUAQHWWM
a HykTacuy ne6 xam atanaad (39,
G-unama);

39- unaua 2) xonaa x=q@({) eunm paBpHi

€YHM, YRHHT rpairH énuk Tpaekropus €xu yuxa (daspa) ne6 atananm
{39, a-unama).
I10.4-reopemMmaHuHr HeGoTH. Yby

¢(f) =¢(t+C) (10.4)

afHHAT YpuHan 6¥naauran xap 6up C=0 con x =@ () equmnunz daspu
aerunaan. Wy x =@(¢) eynMHHHr Gapua faBpAapHAaH TY3HJAraH TYynaaM
F 6yncun. Xoanp 6y cOHAR TY¥NNaMHUHT 6aban XOCCANAPUHA TEKWHpa-
MH3.

1°. Arap C¢ F 6yaca,— C€ F 6yaanu. XakukataH (10.4) nafum { —C
ra aaMawTupamua: p(f —C) =e{#). Bynnan — C¢€ F keanb sukaan.
2°. Arap o) =¢(t+C), i=12, ... , k, CieF 6Yynca, y xoana

] k
() E-p(t+ = Q.), aviu 2, C,€F 6ynaau. Xakukaran,

Lo | jam ]

¢() =g(t+Cy),
@(t) =@(t+Co) =o(t+Ci+Cy),

e

fP(f)E'P(H'Ck—l)E¢(3+Ckw2+ck~l)E'--EfP(H- P> cf),
]

P =p(t+C)=..=¢ (z+ 2

==

3°. F ryunam énux. Xakuxaran, ymby C|, Cz, ..., Cy, ... KETMa-KeTANK
F T¥nnaM anementaapuaaH Ty3uarad 6yau6, 6upop Cp ra AKHRAAWYBYH
G6Yacan. Co€F skanunu k¥pcatamua. Paswanikd, @) =g{i4C}.
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Wyunar yuys @(!) QyHKUHSHHHr Y3JAYKCH3AUCHra Kypa apryMmeHTtaa
AHMUTEA YTHHI MYMKHH, ABHH KyHnaary amaanap ypunan:

@(t) = lim @(¢) = lim (¢ +C,} =@+ lim Co) =¢{t+Co)
ko A oo k.--on

Hemax, Co(-F Ba F — énuxk.

4°. F tynaam HoiaaH dapkJH COHNapHH ¥3 KuHra o.nanu YYHKH
(10.4) na C==0 (Li=h).

SHAK TeopeMaHHHT HCOOTHTa YTalauK. F TynaaM yuyH KyHuaars HKKM
X0a GYAHIUN MYMKHH:

1) F t¥nnam Gapya XxaKuHKHil counap Tymaamuaad wbopar;

2) F rinnamaa wynnah kuuuk MycGat T cOH MaBXYAKH, Y TYNAaM i1y
I conra OyTyH KappadM coHAapaaH nGopar.

Bowka xoanap 6yna onMmaitou. Bywn ncGor stamna. F Tynnampa
mycGat counap Gop, uyHkn O¢ F 6yaub, C,— C nap yHHHT 31eMeHTH.

F 1ynnampa 3Hr KHYHK MycOHaT con 6YaMacHH, ABHH HXTHEpUH MycHaT
&> 0 yuyn wynnai C pasp ronunamuky, C<Ze 6¥nanm. 2° xoccara kypa
m-6ytyH 6ysaca, mC xam papp 6Yaaan. C<Ze 6YAranM yuyH UXTHEPHI
Xakukuii Cp yuydH wiyHaaft Gyryw m tonmaanukn, 1Co—mCl <e
TeHrchn3AHK Gamapunagn. bynaad uxtaépud Co coR F TYIIAMHHHT THMHT
HYKTacH 3KafH Keau6 unkand, Uiy 6unau Gupra F rynnaM énkk 6¢araiu
yuyH y 6apuya XaKHKHA COHAap TYnaaMd GHAaH yCTMa-yCT TYWagu.

Snan £ Tynnam Gapua XaKUKUA coHAAp TYnaaMy GMnaH ycTMa-ycr
TYWMAcHy, aeiauK. FOKopraa ncGornanranura Kypa 6y xonaa £ rynaam-
Aa 3HC KHUKK MycGar con T wmammyn. C — uxtaépuii nasp G¥acuu.
¥ xonpga wyHaad GYTYH COH /1 HH TaHAAL MyMKHHKH, ywly | C—mT| << T
TEHrcH3AHK Gaxapunasn. byuaa € —mT 50 gefinux. AMmo € Ba mT nap
Agasp 6yarank yayn C—mT xam papp 6yaanu. demak, [C—mT| xam
aagp 6ynagu. lyanar yuyn |C—mT) >0 8a | C—mT| < T TeRrcH3anK-
nappan F rynnamunar T aan kHuHK 6Yaran Mycbar naspu masxya. By
Gynay MyMKHH 9Mac, YYHKR T coH F TYI1aMaa 3HD KHUHK MycHaT 1abp
3au. 3uaguar C=mT 6yAnin  KepakauraHu ncGoraaiiny. Hemak,
C=mT. Uynaai xuau6, kypunaérran xonna F i¥naam T ra kappanau
counapaan uGopar. Harnka wunu6 afitrawza, 2aspaaplaH TY3HITaH
F rynnam é Gapua XaKuKHi COHIapAaH HOOPAT, € YHAA 3HT KHYHK MycOaT
con T>>0 mapxyn Ba F rynaam wy T ra Kappaiu cOHAapAaH TRUIKHA
TONras.

Bupunun xonna @{£) eunM yuys uxTHEPHil XaKHKHE cOH 1aBp 6ynann;
Gy dakar ¢ (#) pexTop-PyHKuMAa ¥3rapmac Bekropliak Gopar Gyarataa-
PHHA MYMKHH, RbHH arap ¢{t) =a, a€ D, 6ynca, y xonaa C — uxThépuil
XaKHKHA coH Gyaca xam q>(t+C) =@ TeHrAuk Gaxapuaasepanu. Bus
MYBO3aHaT xonaTtura araMus. HkkuHuu xonfa F TYnAAMHHAHE 3HF KHYHK
mycBar T coHn @{f) eYuMHUHT NaBpH {SAT KHYHK Myc6aT paspu) Gymanu.
Bus apanpuit eunmra sramuz. lllywsan wunnG, teopema TYnuk uctor
6ynsu.
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[0.3-§. MYXTOP CHCTEMAHHHE XOJNATHAAP $A30CH

I. Xonariap dasocn. Myxtop cuetema (10.2) HuHr ¥Hr ToMoHuAarA
dyukuuanap n-yauosau GasonnHr Gnpop OHNK A TIANAMHAA ARRKAAH-
ran, Uy tynaamuunr xap 6up (4, ... , A2) =4" Hykracura, ywGy

Flx®), B(x%), o falx®)

173 COHAAP KETMA-KETANTHRH MOC KEATHPHU MYMKAH. Yaaphu n Ynuosad
¢pazounnr x° HyKracHAaH YHKAPHATAH F(x°) BeKTOpHHAT KOOpAMHATaNAPH
Ae6 Kapam MymksH. DyHAaH KYPHHAAUKH, MYXTOP CHCTEMara ouuk A
TYNAaMAa aHHKJaHTaH 8eKTop Maiddor MOC KenalH.

£° dykra A TYNNAMHUHT HXTHEPHHA HYKTach 6y.ncun Myxrop-
CHCTEMaHMHT TeOMETDHK MABHOCH HYKTaH Hasapuia wy x* uwykrara
yHaaH dnkaguran f(x°) _BEKTOP MOC KeNTHPUAraH. Masxyanuk Ba
AroHaNHK Teopemachra kypa (10.2) cuctemauuur g(fp) =x" wapTHn
KaHOATAAHTHPAAHFAH x=q;(t) eunMu MapXya. Dy eunmra f={, aa
TPACKTOPHSCH x* nykTanan yTanguran HyKTaHUAT ¥apaxaru Moc Keaaad.
XapaKkaTH RaBOMHAA x=_-cp(t) edHMHH Oearuaafiaurad HYKTaHHHT fp
momenTaard Tesnuru f(x°) sektop Gunaw wdoaananaau, SLHU

(f%{l_) L_!ﬁ =f(x,) Dnan yorarsap Pasocu TYUIYHUACHHU KHPUTAMHS.

10.2-tavpud. (10.2) myxrop cucrenanune yosaraap gasocu deb
wyndadl n fanoesu Hazoa adTuAOUKY, YHOG Ly CUCTEMARUNEZ SYUNACPYU
TPaeKTopuaiap Guaan, cuctTemanune §auw aca eekrop maddon Guaau
rascupaanadu. Tpaexropusaap xorar TpaeKropunsapi 0eb, sexTopaap
xoaar Teaauxaapu de6 araaadu.

10.5- Teopema. Ywby a=(ay, ..., @;) € D.(Da=A) nyxra (10.2) cuc-
TEMOHUKZ MYBOIAHAT XOAGTU Ofauiuu Yuyr, ABNU WY CUCTEMARUHS
¢ (t) =g, a=const atruaT ffpunau 6jraduean x=q(i) exumu Masxyo
6gaumyu yeyn D, coxanunz a syKracuda X0AGT Te3Au2l HOA2G Ter2
Oijauwiy 3apyp 8a erapiu.

Hebor. 3apypaurn a€D, rykra myBo3anar XoAaTH AEASHK,
Y xoama (102} cHcreManudr g@(f}=a aﬁﬂum )'J"pHHJIH G{nanuran

x=@{l} eunmu MaBxya. Wywnuar yuyd f(a) = (t)““ =0 [le-

MaK, f{x) Xonar TesdqHrd x==a HyKTajga HoJra aﬁ.nananu
Erapannurn. a€ild; nykrapa f(a)=0. by xonpa ¢{{)=a
dyukuns (10. 2) CHCTeMaHHHT eunmu G7namu. Xakukatay, ¢{f) =ac ',

acDn, ¢(i) -—-——m(} Ba {(a) =0. TeopeMa nc6or Gynau.

10.1-vatuxa. (10.2) myxrop cucTesmanuns Myao3anaT XoLaTAGPH
(ryKranapu) yuby

fifarn ..., a.) =90 _

e e e {10.5)
. fa (al" ey Ony =0

HeKAU TeRcAGMAARD CucTemacununz (ynea xyocurarap Kupmaiou)

, fu (x 1} TeBrAaMaHWHr MYBO3a-

euumaapudan ubopar. Xycycan



naT HykTacw x==1 Hykragan n6opar, uynkn (x—1)°>=0 renrnama wy

d
cuHMba 3ra, F‘}=(x—1)3(x+2) TEHTAaMa dKKHTa X =1, x=-—2 My-
BO3aKAT HyKTacHra sra. Siwa ym6y
X=Xt
xgﬂlgxg

(A 5= 2e, 1, A2 — Xakuxu#t, Lis=0, Az3=0) cucremaluBr MysosaHaTt
xonatv KoopAnHara Gowmaan nGopat 6yan6, Dy coxa GYTYH TeKHCAHK-

aup. lydra §xwau .

f1=ax,— bxz, X2=bx,}axs (b£0, a — XaKHKHH COHAaP)

CHCTEMaNHHT MYBO32HAT XOAaTH XaMm KoopauhaTta Oowmiad ubopar,
YYHKH

ax, —bx, =0,
bx, +ax, =0

CHCTEMa (PAKAT TPHBHAA €YHMIa 3ra  {CHCTEMAHWHT JeTePMHHAHTH
a’4 5" 0). MyBozanaT HYKTaA2pH CaMOKIH €KH CaHOKCH3 Gyauusm
MyMKMH. XycycaH, x==sinx yuy# x=#n (& — OyTyH COH} HyKTanap
MYBO33HAT HYKTaAapH 6ynb, CaMOKAN TYNAAMHH TAWKHI KHAALR.

x; =0,
{ x; p CHCTEMA yuyH X =0 4n3uK (X2 ¥K) MYBO32HAT XOV1aTHHH Bepain.
Bt |
Bus cauorcns tynaamra sramus. Arap L==0, i==), .. , B cucTema
Gepyaran Oyaca, MyBOo3aHaT HYKTaAapd n yaA4oBax (aizosan ubopart.
Arap xi=0, xpy=a, 0, i=1, .., n, 1<k n, iz=k cncrema Gepuaran
6§aca, YHHHT MYyBO3aHAT HYKTacH MaBXKyn dMac, uyuke f=0.
2. Cransp MyXT0p TEHIAGMAHANT XOJATAAD TYFPH UH3HFH Ba
MYBO3ZBAT XOFATH. YOGy

x=}{x} | (10.6)

CKAAAR MYXTOp TeRraMawM kypamus. Bywaa f{xr) — Gytyn R' t¥rpu
VISHRAZ Y3AYKCH3 Ba YRAYKCHZ AHDPepednranianysun pysxusa. $na
kywnmua papas sraMuary, f(x) GyHKUHARNHT HOAAApH {yaap GepHaran
MYXTOD TEHFNamaunul MYBO3aHAT HYKTANADHAHP) NWMMT HyKTara sra
6¥namachu. By papasra kipa f(x} WHHF Howrapy GYTYH TYFPM YWHBHKKH
YEKAH €KW CAHOK/AH COHNATH HHTepBaaaapra Oyaaaw. IJHF uan
HHTEpBaAHWKT (arap y Mmabxydn G6yaca) uan OoxupH — oo, SHF VHT
HHTEPBaAHUHr (arap y maexyr 6Vaca) YHr oxupu -+ oo Gyaaau. Ly
KHTepBaMNap chucTemachun X 6unan Searnnafimua. Arap f{x) dyaxuus
R' Ty¥pu unsukaa Onira XaM woara 3ra Gyumaca, £ cHerema GutTa
{— o0, 4- o0) uutepBannan nbopat 6Yaub, f(x} — 6uTTa X0 HOAPa 3Ta
6¥araH Z cuctema ukkuta {— oo, Xp), (Xo, 4 oo} uurepsannas néopar
GyaanH.

10.6-Teopema. X cucresgnune Gupop untepsarunu (a, b) Oedaux,
asna (a, B)EZ, ana xo€ (a, b) Ofrcun. Aczap x=q(t), n<<i<<r.
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Gepurzarn renzaamanune (8, xo), 1< 0<Iry, Gowranrus KudmaTrap
seqa 6jazan dasomcus ewumu Gaca, y yoada § (xe) > 0 b§acanda qyuby

a< @t} <<b, n<<t<lra; (10.7
lim@{f) =a, lime(t)=0b (10.8);

.‘—---rI _“'2
mynocabaraap fpunau; wy Guasar Gupza, azap a (Eku b) uekau 6yacaj
y ¥oada r. (€rkd ra) wexcusz Ofaadu. lyndaid xuarub, yap 6up (ay
b} unrepaas Gurra yoaar Tpaexropuscudan ubopar. i

Hebor. f(x) >0, xo€f{a, b) 6Yarann yuyH (TeopeMaHu
f(xo) <0 6ynranaa xam TerHuiHya Gaéd stH6, ucGornail MyMKHH), (a, b)
HHTepBaaza f{x} >0 Ba x >0 6¥aa-
au. ByHaan (a, &) pa xoaat

xo A
— p 3 é_ +w- HYKTAaCH HangaH YHITa Xdapa-
' KaT KHAHG, XO0J1aT TPACKTOPUACHHH
40 unzma ay3niid Kenau® unkaau (40-yusma).

Hewmak,  yeuwn Gunan () Bykra
(e, b) unTepBanian $paKar VHr OXMDH OPKaAH UHKMO KeTHIIH MYMKHH
(arap 6y Mymkuu GYaca). [edank, {=1f, 6yaranaa @(h)=b 6yacun.
Jcaatub yramuasky, f{H) =0 Ba b —— MyBo3aHaT HyKTacy, Oy b HyKTa XaMm
10.4-reopemara kypa Myctakun TpaextopusasaH ubopar. AMMo 0KopHaa
ri papasra kypa x==b pa x==q@(f) TpaekTopuanap f==¢ 0a KeCHLUANH.
f{x) dyuxuxa yzayxens auddepenuvasianysun 6yaraun yuyn (10.6)
TEHIVIAMa WXTHEpui Taiunnanran GouifaHFHY [HAPTHH KaHOATAaHTHPAaZH-
rad Arowa eunMra ara. llyHuHr yuyn 6u3 suaguarra kenauk. [demak,
f yeumu 6unan ¢{f) HykTa {a, b) MHTepBaalaH 4MKMG Keta oaAMailay.
@(t) Wykra { Kamafmn GuaaH {(a, b) MATEPBANJAH uall OXUPH
opkany YHKHG KeTa 0AMacHrY XaM XYALW IUYHIAA KYypcaTuiaau.
Hemak, ywmby a<<@(f)<<b tenrcusaux ypuwan. Liyugaik Kuau6,
(10.7} myHocadatyap HcGOTRAHIA.
3uan  (10.8) MyHocabatAapru ucGorraiimus. DByHHHr  yuyH
lim @{f) =b un ucGornaw erapan. Koaran myHocabat wyhra yxuiaiu

fry

ucGoTiananu.

hmq;(t)#:b anhy fim @(f) =c < b

—nvfz

1186 dapaz »3ramuz. (a, b) HHTepBanaa flx) >0 ﬁy.nraHu YUuyH
f(c") >0 6yaann. (10.6) TenraaManunr (0, ¢’) GourauFuy KUiMaTaapra
ara O§aran euumunn p{f) neitnuk. lemax, $(0) =c", Y(&) =F(${t)).
Bynnan f!c } =0 6farann yuyn Gupop {={, <<0, 1, € (r., re) 6yaranna
Y({,)=c¢ Keaunb YHKaLH. HkkHHYH TOMOHAAH, f—r» na @({{)—c,
Gyarann yuyn @(4,)<<c’, L < r2 6ynanu. By Tenrcusauxaapra acocad
V{t,) =@(t,)=x., a<<x,<C<b pe6 Tauaaw mymkud. Bowxaua
aitranaa, (10.6) TeHrnaMaHHRr HKKHTa @{f) Ba P ({) eyumaapu GHp XHA
GOLLTAHFHY WAPTHH KAHOATAAHTUPANTH. By eunMuKAr AroHaaurura 3ua.
Hiyugat kuau6, (10.8) myHocabarnap ncboraangn geca Gyaanu,
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TeopeMaHWHr OXHPTH TACAWFHHH HcGoTaalt Konan. bywuur yuyu
b uekay GYACHH AeHANK, ABHA b < + 00; ro= - 00 IKaHHHK HCOOTNAM-
mu3. ®apas sTallAvk, ro<< + oo. Yy QYHKUHAHH KAPUTaMu3:

(1) = Qll), r <t<Cr,,
HI=U b, iz,

by dynxuna (10.6) TenraamMaduur eunmu, aMMo GYHHHT GYauilin MYMKHH
3Mac. AKC xos11a HKKH eunM x=1x ({) Ba x=»b nap {=r, 6Ynranaa 6up
xHA Kniimatnapra sra 6yaann. Ildynnai kuau6, ra=oco. Xyaan wyxra
yxutaw a>> — co OyArausa ri==— oo sKann ucbornanann.,, Teopema
T¥arK nebor SFauH.

Kearupuarad rteopema (10.6) TeHrnama eYdMAGPHHHHT MYXHM
xoccacHHn Gepaan. Hap6ataaru xoccaHM Gaén 3THWAAH aBBan 6ab3w
TYWYHUAJaPHA KUPHTaMU3.

bepusaran (10.6) tenraaMaHMHr GHpop MYBO3AHAT HYKTAacHHW b,
YHAGH uYal Ba YHr TOMOH/ATH 3HF SIKHH MYBO3AHAT HYKTALADHW 4 Ba C
aefiank. Arap (a, b) nutepsan T cHcTeMaHUHT 3HT uan, (b, €} 3ca YHRHT
3ar YHT HHTepBann Gynca, y xonza a= — oo, ¢=- oo Oyaand.
Ky#ugars myAoxazanap wy xonnapia xam ypusau. Jemax, {a, ) €Z,
(b, c}€Z. Xap Gup (a, ) €xn (&, ¢) uurepeanga f{x)==0. lly f(x)
pyHKUMAHUHT MycGaT é Maunuiiarnra Kapab {a, b} Ba (b, ¢) nnreppan-
Napaa XoaatT HyKracd { optHiuk Gunaw € b ra AKuuaawagd, € yHaau
Y30KAAUIA K.

Arap xap ukku (q, b) Ba (b, £) WHTEPBANAAPAA XAM XONAT HYKTACH
{ opTHIIA 6HAAH b ra AKHARAAWICE, ¥ XOJRAa HYKTA {MYBO3aHAT HYKTAcH)
TYPFYH AeRuAany; arap £ oprauin 6unak Xap HKKH HHTEPBAJAA XaMm XoaaT
HYKTacH b HYKTaaaH y30KAalIca, ¥ Xoi1a & RyKTa ROTYPFYH (Typryxsac)
aelinazaan; arap { oprAwd GHAaH xonaT HyKra GHp ukTepBanna b ra
AKMBAamKG, HKKHHYKM HRTePBaNIa YHJIaH y3oKJaalica, y xonga b nykra
ApuUM TYpryn Dehnsany.

X=X TeHrAaMaHuwir GHTTa x=={ MyBO3aHaT MyKTacH Gop. ,Ilemax,_
bh=408a 2 cucrema ukkyta { — oo, 0} xamaa (0, 4 oo} inreppannapaan
TalKuA TonraH. PaBuiakkn, { — o0, 0} HHTepBaAAa XxonaT HyKTacu & gaH
y30KJialWwaak, AbHH x < 6§arann yuyH XapakaT YHraas ganra Gynaam.
(0, 4 oo) wHTEepRanna 3ca XapaKaT wanjan yurra Vaanu, ALHA Xonar
HYKTAaCH BAKT VTHWH OWAaH b HyKralad sha ysoknawaznn. lynpail
KM, X=X TEHTIaMa YuyH b =10 HyKTa HOTYPFYH MYBO3anaT HYKTainp.
Ulynwra $xwaum, arap x= —x TeHraaMa Kypuica, x=0 HYKT2 TypFryH
MYBO3AHAT HYKTA YKAHHHH KYpCcATHLI MYMKHH.

Myaoxasanapuu uwHTErpan 4u3HKAap €pAaMHaa XaM oG GopHil
MYMKHH 38¢#. XyCycaH x ==x TeRrhAama yuyH x ={ MYyB0O3aHaT HyKTacHra
{f, x) TexucJMKAaArd TPUBHAN e4UM, ABHH ! YKH Moc KenaiM. Dy
FOPHAOHTAN YKHHHI IOKOPH Ba NacTKX KHCMMAACK HHTerpaj JH3uKaap
! opTaum Buaan Goprad capu wy Fkaan ysoknawud keraan (41-unsma).
X = -—x TeHrJaMafAa 3ca OGyHMHr akcH Byaaan.

IIynpai kuom6, (10.6) Tenrmama yuyH b MyBO3anHAT HYKTAMHHT
arpoduaa,aiikport (a, &) Ba (b, ¢) uMTepBassIapaa XOJ1aT HYKTacH-
HMHT XapakaTv TYFpHCHA& KyHHAArA Teopema YpHHAN.
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10.7-teopema. (10.6) renzasam

X

. / S/ HuKZ MYB03aHAT HyKTacu b Typr

7 . Ofauupe yayn (a, b) unrepsas

J/‘/ Sex0 7(x) >0 aa (b, ¢) untepsam

: e J(x) <0 Bjanwu 3apyp sa erapa

_/?_ﬂ MYBO3AHAT HYKTA b HOTYpryn 6§41

1 t:;u y)‘tt(yf-t) (abb)éaa flx) <0, (b,

_ g - a x) << Janwy  3apyp

—9 o=0 frpadesun] ¢ eTapAal; HuXoAr, b HYKTAa Apu
\\.h cep TYpryn Gfauu yayr | (x) dyncyud
\ \ nune wwgpace (o, b) ea (b, &
B .. ¥ unrepsasiapda Gup xua 6g’numj

3apyp 8a erapau.

by rteopemauuur ncGotn iokd

PHAATH MynoXasanap Ba Tabphd
#1- unsna J1apra acoca |paBilaH.

Ulyan scharamum, Oy Teopemaga doinanamit y4yH GyHKUHSHUE
HILGPACHHM Y &4 Oy HETepBaiiapAa TeKWHpHH! Jo3uM. Arap f(x
GYHKUMAHUNTD xocuaaaapuiar HolAaNAHCAK, TEKRIMPHIN OCOHAZWALN
1ily myHocabar GusAay KyRugarh TeopeMaHd KeaTHpaMys.

10.8-reopema. (10.6) renciana yuun b mysosasar wykna 6aub, f(x)
gryaxqun wy nwygrada 2541 (s — ARarypas cony-raprafeaua yaaykcu:
xocusaaapea sea Gfjacun. Acap by

F(b)==...=F""1Y{p) =0, [ (b)£0 (10.9°

synocabarrap bamapusca, b RYKTA APUM TYDFYH MYBO3AHAT HYKTA
Gifaadn; wynea jruwam, azap yuby

F o) =...=f (b) =0, {**+"(b) =0 (10.10)
mynocabaraep baxcapuisub '

a) [+ (p)y <0 Gijaca, b- Typryn, (10.10"

6) =+ (b} >0 bjaca, b- vorypryn (10.10”

MYBO3ANAT RYKTQ Birady.
Ucbor. (10.6) renrnamaza f(x) pyskuua Oupop k-TapTHGrau;

Y3AYKCH3 Xochnaaapra sra Gyacad. ¥ xoaza f(x) QyHKuus yuyH x=.
HYKTaHuKP aTpoduga Jlarpawx dopmynacuus é3amua: .

Foy =) + L8 (e b) 4+ L2k~ 0) 4+

+L20) by 0( (x— YY),

6yhaa lim ﬂyﬂ—m 0. Suan k=2s 6yacun. ¥ xonza (10.9) mynocabaraap

g0
Aan doliganancak,

" O} (0 knaHk caak) — oo ra KHCGATAN WOKOPH TaPTHONH YEKCH3 KHUHK MHKAOP.
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_m —_ hies — h\2s

fin) =F5 S tr—0)* +0((x—8)*)
dpopmyaara sra Oyanamn3. x€{a, b) nAehank. By xosna x—b<<0,
wyHuHraek, xg (b, ¢) 6yaca, x—b>0. Ammo (x—b)*=>0 6ynann.
ILiyunur yuyn QopMmyianunr Yur Tomomuaarn O((x—56)*) udona
)

Bl (x—b5)* XaAHHHT MOpAcHTa TAbCHP 3Ta OJAMaraHUAaH

f‘?ﬁ) ‘b)
(25 °

signf(x) =sign x€(a, b), xe(b, ¢)
mynocabat ypunan. Jlexun % (b) 520. Ulyunwrr yuyn f(x) dynkuus
{a,b) Ba (b, ¢) nuteppainapaa 6up xHA uwopara 3ra. Jlemak,
(10.9) mynocabaraap 6axapunraiia b HyKTa sipum TYpFyH G6ynanu.
3uan {10.10) mynocaGatnap ¥YpunaH OYAcHH aedAHK. ¥ xodna
Jarpanx dopmynacuaa k=2s41, s=0,1, ... ne6 Tonamus:

@s+1)
fo) =L (e by + !+ 0((x =) *).
By dopMyiaaa yHT TOMOHHHHT WWopacd GHpHHYN Xan OHnaH aHuknAa-
waan, nwopara 0({x—5)**') xan Tabcup s7a oamaiian. Assan (a, b)
HHTEpBaJHH Kypakauk. Yuga x—b<0, pemak, {x—8)*+" <0,
Bywaas (a, b) 8a f(x) vuar awopacu [T (8) HUHF HIOpacKra TecKapH
6yaub yukanu, AnAH (a, b) udTeppania

. N A LITS _
. sigaf{x} -_-:——sugnw, x€{a, b). {10.11;
(b, ¢) naTepBaa yuyh x—b>0, (x—b)**'>0 8a (b, ¢} 1a
. . f|2s+”(b)
signf(x) =31gnm— , XE (b, c)... (10.12)

Tonuaran (10.11) Ba (10.12) mynocabataapaan f+'" (b} << 0 6yaca,
f{x) >0, x¢(a, b), [(x) <20, x€ (b, ¢) TeHrCU3ANKAAP KeAnD unkann. by
xonaa Tabpud Gyinua b uykra TypryH 6yaanu. Arap f&TY () >0 6ya-
ca, ywby f{x) <0, x€(a, b); [(x) >0, x€é (b, ¢) TeHrcuanuknapra
sramus. By xonaa 3ca b RyKTa HOTYPFYH 6¥nann. Teopema ue6ot 6yaau.

Xosup HcloTaaHraH TeopeMasna Keatupusraw {10.9) sa (10.10),
(10.107), ¢10.10”) mapraap MyBO3aHaT HYKTACHHHHT ADUM TYpPFYH,
TYPFYH BA HOTYDPFYH GY/IKUIN yUYH eTapJiH wapT eazudacutu GaxapsanTy.
Acauja 6y wapTaap sapyp Ba erapaudup. 3apypIHFHHUHT HCGOTH Xam
IOKopHAark Kabu GYaalm.

Muconnap. b ABBax x==x TeHrAaManu onainuk. ¥Yupa f{x)=x O¥HG,
F(0)=1=>0. emaw. 10.8-teopemara kypa x=0 wuykra HOTYPFyH. Ara_p A= —x

TEHTAAMAHH OACAK, YALA f(x) = —x Ba F'(0) = — | < 0. By xosda x=0 HyKkra TypryH
Ginagn, Inan x=plxr— 1) (x4 1} {x+2), Osp=const renraamany kypahaur. ¥raa
Fla)=p(x—N{x+1){x4+2) 6%au6, x,=1, xo=—1, ¥3=—2 HyKTarap MypoaaHat

HykTanapuian nbopat. XocHhatapuH XHcobaaikMHa:



Fley=pl{x+ D) (x+2) + {x—1}{x+2} F{x—1) (x+ 1}]
KipuanG typubankn, (1) =6p, f'(—1)=~2p, f'{—2} =3p pa p+=0 6{Aradn yuyH uy

Xochaanap Hoasan dapkau. Bus 2s[=1 6yaran xonra sramua. Arap p>0 6y4c
X 6p=>0 Ba xi=1 WykTa HorypeyH; —2p>>0 ‘s

- 2 et ~—  ay=—| Hykra TypryH; 3p<<0 Ba xa=—2 HyKri
-2 - o ! HOTYpryn Gfnaan (42-unama). B
2. Ywfy x=sinx Tedriama yuyw r.tyime.ﬂuuatiN
42- unama HyKradapH sinx=0 TeHLAAMAKHHI HAZKISAPHLEN

nwbopat. Haawsaap x=nn (n — GyTyH COH) Kypruamaa é&smaals. Dby xoana
f (%) = {sinx)’ =cos x 63anb:

=0, arap x=2kn, k — GyTyH cOH,

€08 <20, arap x=(2k+1)n, k — Oyiye cOH.

10.8-reopemara xypa, x =2k KypuuRlAaTH HYKTANAD HOTYPFYH, x== (24 I }n ujpn-
HHMWLAATH HYKTAABP 3¢a TypryH G¥Aanu. Kala kuAnG YTaMu3KA, Sepuarad TeHN1aMaKHAr
MYBO3aHAT MYKTAAApH cavokav O¥anG, AWMHT WyKTara 3ra mac. :

3. Myxropmac cucreMavnur xoaariap ¢asocura Mucoa. Yoy

{ii:a' | (10.13
%y =3bF, a>0, b>0 0.13)

MyxropMac cucreMand oNalAHK. YHHHT YMYyMiH euHMH
{ x; =at+cl v
X, =bf +¢

Kypuunwaa ésuaaan. Depuaran cucremaga n=2 &6Vyaub, fi=a,
fo=23b¢* dynxkuusinap ¢, x; Ba xp nap 6yilnua y3aykcus anddepenunania-
HyBuu. Kowin reopemacura kypa, (£, xi, x2) y3rapysunnapuuur ¢rasocnia
WXTHEPHIt Taliunnanran (fp, x7, x°) Hykrapaw GEPHITAH CHCTEMAHHHE
ATOHA MHTErpa’ 4YM3HFH yTagn. By Oup TOMOHAAH. JHAH CHCTEMAHHHI
CUUMHHN XORaTAap Gaszockia TACBAPAAWIHA KYPaHAHK. YHHHD yuyyw
{10.14) npav ¢ mapaMeTpHu YuKapul TAmSARMUI:

x2=;%—(.r-—c, P+a, (10.15)

(10.14)

By kybuk napaboaanapuan ubopar 6vawG, (¢, ¢2) HyKTagan yragu Ba
Xa==0y UHSHKAAH NACTAA KABAPHKJIHIH IOKOPHTa, HIY YUH3HKAAH I0KOpHIA
3Ca KaBapUKAWrH nactra Kaparadn 6yaanu. Hly Guwnan 6upra y unsuk

=) UM3KKKA YPHHAAH XaM. Arap é ¢i=¢f, ch=c5, éxn c|s=¢f, ch=c%
6yaca, Terwuan KyGuk nmapaGonanap ysapo xecutuMaiiau (43-unsma).
Dyud aHaAUTHK yeyala weGoTaaw Kuine amac. [lapaGoaanap kechmany
Aeiiuk. ¥ xoaaa

’ r b E [
y=rrlr—E) 46, y=—lr—d)+4

AapaaH
A((—c)=6~6G, A=—>>0 (10.16)



TEHT/IUKKA 3ramus. Arap ci=cf, ciz=cf ékn c{s£¢c], ch=c5 MyHoca-
faTaapHM  Kypcak, OKOPUAA 3MANMATFa Keaamus. [emax, KyGHK
napaonanap Kecuila oaAMainH.

43- yn3ma

3nuan ei=ct, ch=cf 6yacny. ¥ xonma Terduin KyOHK napaGonanap
{10.16) venrnuk ypunsv G6yaranma ysapo kecuwaan. flemak, (xi, x2)
TEKHCIHKHNUT Xap GHP HYKTACHIaH AroHa KYOHK napa6ona yTmaau (43,
B-uHaMa). AMMmo {(f, x|, x2} ¢asoga AroHanuk YpHHAH sau. [lynaad
KHJAHO, Oy MHCONRAR KYPWHaAUKH, MYXTOPMAC CHCTeMARADHH YJAapHHHT
xonatnap $azocHia TeKIHPHL Maxcaara Mysoduk 3mac,

Maw k. Yuby cucvemanapwnnr eunMAapH xonaTaap $asocufa TACBHPAAHCHH:
AT
Xy==uwx;, o>0;
£ =a, a>0,
’ {i2=ba‘, 60,

3. J@m (x—1{x4+2) {Mysosansar HYRTanapu XaM TeKWHPHACHH);
4, x={x—2)? (MYyBO3aHAT HYKTACH XaM TEKUIRPHJICHH).

10.4-§. YHIUKJAH F3FAPMAC KO3®PSHUHEHTNH BHP )XHHCJH
CHCTEMAHUNAT XONATAAP TEKHUCJIHTH

1. Cucremannnr Kanoppx xypwanumi. Brara ywby
{*:1 =a X, + a3 %,
Xy ==y Xy + G ky
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YH3HKANW Yy3rapmac KosPhHUueHTAH OHp MKHHCM cHeTeMa Gepua
6¥acun. By chcTeManuur gerepMHHAHTH:

ay i

o-|

Gy Gy

6§aub, (10.17) cnerema yuyH koopaunata Sown (0,0} MyBo3ahaT HyK
6Vnann. AMMo ynaaH GowiKa MyBO3aHAT XOAaTRaP XaM OYAHWH MyMKY
Arap D+#0 6¥aca, (10.17} cucremannHr KoopanHata Gownaan Goilj
MyBO3aHaT HyKTach G6yna oamailan. Arap D=0 6yaca, pasuiank
A== (a;;}, {, =12 MaTPUUAHUHT XaP UKKH XOC COHAAPH HOAAAH PapPKJ
6yaanu. :

Xoaup 6u3 A marpHua xoc connapura Kapa6, (10.17) cacremans
KYPHHUIHHK COAAANAIUTHPHI OMAAH WIYFYANaHAMNS.

A) A MaTpHUAHHHF X0C COHNAPH XaKUKUA, Xap XH
Ba HodAaH dapkan. Yaapun X Ba Ay Aekaux. Dy xom
{10.17) cHcTremann MaxcycMac aJMaluTHPHW €pAaMuAa

¥ =hup,
{g,';=l;y; (0.1

KYPHHUWITA KeATHPHILE MYMKHH,
i1y myHocabaT 6unaH KyhWnaars anmaliTHpHMIHK DaXapakink:

{5’" =ax +Bx, (10.1¢
Y =% +0x,,
ab— py +=0.

Xocunanapuu xucobaab, (10.17) aan doitpananamus:
i =ax + Bre= (a1 +anf)x + (a0 + asof) xo,
Yo =pi1 +6%2=(any+and)x) F {aisy +azxd)x,.
By ndopanaprn moc paprinna iy Ba hzye Napra TeHITalITHPAMH3:
{ ano+aufixi+ (a0 4 aesfl) xo =k {oexy + Bxz),
(@174 @218) X1 + (@129 +a28) 2 =Ra (v, +Bx2).

JHAH X( Ba xp Jap oARHAATH KO3pGHUHEHTAAPHH TeHrnalTHpcal

yuwby
{(ale"—l:}a+agiﬁ=0, (10.2¢
@ieet 4 (@ee— 2} =10 '
{ {a) — A2}y anb=0, (10.21
a2y + {22 —Ag) 6 =0 '
cnmema.ﬁapuu Xocha Kataamuad. PaRiaskn Ay Ba Az yuyH
an—=4& dape . an—>i a
D(i)y= ={, i=1,2, 6ynaa D(L) =
(&) as an—M ! THA (») ag Qoe—h

280



an—h Au
iz AQu—M

acocay (10.20) ea (10.21) chcremanap «, B Ba y, § napra uucOGarau
TpusMan Gyamaran eddmaapra xam sra. Xycycan,

o =dd, ﬁ-"-"—‘— (ﬂ-u—M); ¥ =021, ﬁ=——{au—-—lz) “022)

ne6 tannaca Gyaaau. Arap (10.22) Tewrauknapaad Qolganancack,
(10.19} aamawTupun mMaxcycMmac 6yna onaanmu? Llynn Texunpainnk.
KyAnaarura sramus:

od —fy = —an{an—d) + (au—Maa =au{dzs-M).

Ulyanur yuyw D' (k) =

lmo 6ynann. DBy tenrnuxka

Byupan a2 =0 Bysranga ad—p@ps£0 skaun xkennG uukaau. Arap
as =0 6yaca, a2=0 6yaranpa (10.17) cucrema

X =da X,
X =0y X2

kypunuiuaa, avHy (10.18) kyputiuiuuga éswaran 6yaanu. KA arap
ar=0 6y1au6, 012540 6¥aca, y xonaa (10.17) cucrema yuby

Xy =g X 0K,
Xy ==y X3

KypuHumng onaan. ByHaa x¢ Ba x; Nap pPonnHH anMaITHPCAK,

L3

{ X =anx,

£ =a2x1 $-anka

chctemara 3ra 6¥namua. DHan 6y cucteMaaa as ¥pHuaa a)e TYPUSAH.
BIyHuHP yuyH az 540 6Yaranparn myioxasanap a0 6yaranra xam
Yraau. Ulynaai kuaud, (10.17) cucremanu YHHHr MaTpulach Xakukui,
Xap X/ Ba HoAgad Paprad xoc conaapra sra Gfaranaa (10.18) kypu-
avwaa  €smy Mymkad, by (16.18) cuncrema kypuaaérram xoana
(10.17) CHCTEMAHHHT KQHOHUK KYPHRWUM NeHNI3LH.

6) A MAaTPHUAHHKF XAC COHJAPH KYIIMa KOMAJACKC,
Yaapun A=p--iv, Ae=p—iv, v5=0 gedank. Apsano (10.22) xuit-
maTaapdad dofpanrancax, {(10.19} aamawraprinsn OyHaad éanw
MYMKHH:

{yl =10 — {@p — i) X2,
Ya=0a9X| — {Qy; — A3} X2.

lly anmawstupuiu dopmyaanapu iy, A Jap koMmmdeke GV¥arania xam
Ypurau. ¢ Ba Ay nap ypuUra ¥3 udogatapuHi Kysmua:

{g;=az|x:—(ﬂn—l-t—i")x?’ (10.23)

Ye==aoixi— (@ —p+iv) .
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Byuaau, arap
=i —+iuo,
{ Ye==Hy ~—illn
pef Gelrunacak,
{u‘gaﬂxi— (an—p)xe, (10:24)
o =vX2

Kean® unkanan. Coana xucobnawnap épaamnaa {10.18), (10.23) sa
(10.24) aapra kypa Kyflugarura sraMmus:

dip _ du | duy .
= T =y,
f;il—+f%= {(n+iv)aax — (@ —p—iv)xl=
= (s — vz} 4-£(vin 4 ).

Illynnait kKuau6, ywmby

a4 K R
*;;I"‘I‘i“&‘{:g“: (pagy — i) +i (va, + pasy)
TEHTJIHKAAR
du,
g B — Vi,
(10.25)

duy
=V e,

myHocabaTaapHn xocua kuaamus. Iy (10.25) cucrema Gepuaran
CHCTEMAHHHT XOC COHAAD KOMNIAEKE $YATaH X0A4a KAHOHAK KYPHAKWKRAAN
uGopar.

AnBatra, (10.25) cucremann uarerpaana6, (10.24) dopmynanap
opKaau () Ba x2({} edyuMm TonHAAAM.

A MAaTPHUANRHHI XO0C COHJAAPH Y34apO TEHT Ba
Hoaaan ¢apkau Kypuaadrran xonaa Ay =*~e==0. D(A) =0 reuraa-
an +as

2
kaby Mynoxazadap 1OpHTHO, OepHAran CHCTEMaHH YHHHT Koati-
UMexThapura kapat xycycau yuidy

{ Hi=Mhm, . {!}:=Myr.
th=hi (Y14 Y2) Yo =My>

KAHOHHK KYPHHMWILTA KEeATHPHIN MYMKHH.

r) A MarpuUaHHHT XO0C COHJAApH TeHI Ba HOANAH
HGopart, fspuH A =hy=0 By xoana DO{k ) =0 wmyuocabataan
au=ap=~0 an=0 a1=a)=—@Q2==—dxn=a 3KaHH KeJHO
unkagi. By Xonna kadoHuK WK¥puan Ky#naarsua Gyaanm:

Mapal Ajg== 3KkaHH kennb ynukaau. By xoAga xam a) xoazarh

(10.26)
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y'l =0,

9‘-:1 =a(x—xz2), . . .
{ %, —a (%, —x2) ékH | g, =0, ;
{ LN =h=X1—X2
JE; ={j]2X>3, x-| = x‘z "=0,
£2=0, Xy =anx,, £, =0, (10.27)
a2 =0, du»_?‘:o, ap=0, a0, g =ap="0.

IOxopuna 613 uk3nKAn Farapmac kosdduuventan OHP KHHCAH
CHCTEMAHHAT KYPHHHILHHE YHHHT XOC COHJMapura Kapad coffafaiiTHPUIL
6HAaH WYFYANAHAUK. JHAM KAHOHHK KYDHHHWAZ E€3HAraH WKKHHUH
TAPTHONK YW3IHKAY CHCTEMANapHHHIT TPAeKTOPHAJAPHHH XoJaraap
TEKHCJIHTHAR YPFaHAMH3.

2. Hkkuuan tapTHlau 9u3HEAn GHp KAHCAM CHCTEMAHHHT Xoaaraap
TEKHCANTH. XOC COHNTAP XAaKMKHI BA KOMIEKC GYArad XONapHH aioXHia
TEKHIHPAMH3.

A. A MaATPUYARIRE XOC CORAQPR XAKUKULE, $aP XA 8a HOROAR PapKau.
Xoc connapus A, Ba Ay Aecak, yJapra Moc KeTaH YH3KHKAH 3PKJAH XoC
BEKTOPNAPHH TOMHIl MYMKuH (3-606, 4-§ ra Kapaur). IUyunar yuyn
(10.17) cucreMaHHHr yMyMHH e4HMH

x=ChV " + Ch2 Y (10.28)

KYpHHHIIAA é3uAagn. Yo siHa
x=E A" FE A2 {10.29)
(6ynaa &, =Ce", ta=Coe?) (10.30)

kipanniaa £V sa seKTopAap 6Y#HYa EAHO E3HU MYMKHH. g Ba &y
COHJIAP XONAT TEKHCAWTHAA TYFpPH ﬁypqamu ﬂeKaP‘l‘ KoopAHHaTaaapH-
JiET: Hﬁopa'r 6yanwm wapr smac, 6y A" Ba A'? sextopnap 6yituua
Hj'ma.nral-l ymapra GoFauk. Xonataap TeKucAHrHAN P aednnk. YHAa E; Ba
Es yiaap A" Ba #'? pexroprap 6Viinua Aynanran 6yaamn (44-unama).
Appun  anrmawrnpuw épramuaa P X0oAaT TeKMCAWTHHH WYHAAI

44- ynama



P* TekHeaMKKA aKcaauTHpHw Mymkueku, yaaa: h''' Ba #'% Bextopaap’
y3apo MepreHiHKYAAp i Ba ez GMPpAnK BeKToprapra }’Ta,ElH P Te-
KHeaukaunr (£, &) HYKTaCH P’ TeKHCAMKHUHY T}(FPH quamn
LeKapT KoOpAHHATanapura jTaau, avkn P na x=%§h'" +& 1'% 6yaca,

P nax= §,e;+§2e2, e Les Gynann. Rypunaérran xoaaa (10.17) cucre-:
MaHH KAHOHHK KypuHuiuga é3nw mymkud ((10.18) ra kapaHr).

{10.18) cuCTeMaHHHL TpaekTOpPUANApH P’ TEKHCIHKAA YH3IHABLH,.
YYHKA YHHHT Xoc¢ BekTopaapu (1,0) ea (0,1) maw nGopar. -

Suan (10.18) cuereMaHUHT TPaeKTOPHAAAPHHH TACBHPAAILTNA YTaMH3,
ABBad |Ay| << |Ael Ba Ao <Z Ay <20 8KH Ao > A => 0 TeHICH3MUKAAD YPHARIH
6yacun. {10.30) aan xypuunG TypuSaukn, CUPHHUH YOPAKAE YMIHATAH.
TpaekTOpuANap €pAaMHAA KOJFaH YOpakAarH TPAEKTOPHANAPHH XaM-
83Htl MYMKHH. YHAaH TawkapH, Ae<CA;<<0 6Varan xonaa Crs<0,

Co:=0 6yaca, §.=Clex'!, £2=0, avun L, ¥yxura sraMps. YHaa

C\ >0 6Varanaa Kapaxkat Yargaw yanra, €, <Z0i6ynradna sca uanpakl
yurra Gynann. Bowkaua afitranaa, f—~+ oo ga € HMHT HOpacHial
N . *
KaroH Hasap, lim & =limCe "=0 Bua KOOpPAHHATA GOWNIAH MKKH
tes o o f=++ o0
TOMOHEA XapaKaT Wy HyKTara AyHanran 6¥aaan: Xyaan wy xycycuwat &
ykura xam tervuan (45-unsma), 3uan €, >0, Co >0 6yaranga, sbHA
I vopakza TPaeKTODHANAPHHHT  KABAPUKAHFHHH  TeKIIHpaHIHK.
Paswanku,

& G TASTRYE
= e —h e,
&t C2

(hy— A1
— =7 (12 MYle =>0.
dt? !
Bynaan I yopakaa TPAEKTOPHAJAPHHHE KABAPHKAKIH NACTIa KAparanau-
TH Keanh uukaau. Ywody

lim 52— lim (3, —1,)e% ' =0

f— 4 0o dgl [ CI
MYyHOocabataaH f—-f co 4a TPaeKTOpPuAA2p abCUHCCca YKHra YPHHHILK
dk 21 d .
yukaau. | yopakaa -E;-=C,7L,e' <0, —&%2—=CQA§€E‘<O 6yarain yuyH
£l Ba £» nap ! opTHWH GHIIAH KAMAHAH BA [eMAK, XapaKaT WOKOpUIaH
nacTra xaMaa YHrnaH yanra ByHaarak 6yaaan {45-unuama). Tpaekropna-
Jap uYekAH BakKTiaa KoopauHara Gourdra kKena oamaiian. Koopaunnara
Gowy OepuaraH CHCTeMa YUYYH AroHa MyBO3aHaT HyKTachaaH ubopar
&¥ans, y myctakua eunManp. Koaran uopaknapaari TpaeKTopUATLapH#H
Wy YHM3HATaH TpaexTopuanapaad yaapuu £, sa E; ¥Kaapra nucGatan
CHMMeTPHK aitnaHTHpHit épaaMuia Xocun kunamna. lllyraal knaub,
GYTYH TEKHCNHKAA TPaeKTOPHANAD YH3HAAH AeHuut MyMKHH {45-un3ma).
Ap=> Xy >0 Gyaranaa xaMm XyAAH WY ycyat OHJIaH- TPAeKTOPHAAAp
um3haand. TpaekTopusdap aBpajruchiad ¢papk Kuamaca-ha, yaapaa



45- umama 46- yn3ma

AVHaanw Teckapu 6Vnaan (46-unsma). Xoc conaapuur ke <Ry <0 Kuit-
MaTAapura Moc Man3apa {45-unaMa) Typrys Tyeyr, he>> i >0 kuiiMat-
JlapHTa MOC MaH3aPa 3Ca {46-uu3Ma) HOTYPFryn Tyzyn Refunagn. JcaaTnd
YTaMH3KK, TpaekTopHANap A< Ai<(0 Oysiramama 3ca {4 o0 1a,
A2 >4 >>0 6yaranpa 3ca f— -~ co aa P* TeKHCAHKAS §i ykura ypudan;
P rekncanxaa 6y Xon &) ra MOC KeJIraH Xoc BeKTOPHHHT HYHaAWwun GHnan
6orauk Gysnaan. AATHATAN XoCca MHCOMIAP KYPHILAA KyJalauk
TYFRHPASH.

Xoc counap yuyd Ar<Z0<Zhe (he<CQG<ZA|) TeHrCH3AHK VPHHIH
OYACHH fefinnK. By Xoraa xoc coHAAD TYPAH HILOPANAPTa 3ra. Ay <0< Ay
6ynranna §; YKu 6yfHua XapakaTt KoopaRHATa SowWwHra Ayuaaran 6yauno,
Es ¥kn GyiiHua xapakaT KoopaHHaTa SolluAaH y3oknawanu. Tpaekto-
pHANADHH KYPHUI YYyH yJhapHH § uyopakla Kypull etapad. ABBaa

KABAPHKJAHKHH TeKwupafiany, Ao —A (>0 6Varanu yuyn ;?*}0 6Y-
. |

JAajH, leMak, | uopakaa Kapapukauk nacrra Kaparad. lllynra yxuram

yuiby

d
lim 22— jim 2 (0, —a)e™ ™ = oo,
PRRpORY: | TP I o
dy Cy (hg—4,1¢ . _
lm ——= lim -——(JLQ—A,)e =0, lim & () =0,
f— — 20 d§| e — o : [t o
lim E(f) =4 oo
it

MyHocaGaTnapra sramus. Bynaan | wopaxaarn Tpaekropuniap napabo-
Jajapra VXWAUWIHIY Ba yJAapaa Xapakar YHrAaW 4anra Ba facTAak
lokopuTa AfHaArauAdTd Keldn6 uMKain (47-uu3Ma). AKCIaHTHpHW
épaaMuaa TpaekTopuaaapHi GOLIKA YOpaKkAapAa XaM uu3amus. Arap xoc
connap As<C0<CX; TEHIrCH3NHKHH KAHOAT/MAHTHPCA, IOKOPHAACH YCyn
fHNan AHA TPACKTOPHSIADHHW KYDHIL MYMKHH (48-un3ma). Xap MKKn
XOME XaM XOCHM OYAraH Mausapa scap jichunais.

285
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47- qnama 48- ynama

Mpreoaaap. ) Ymby .
{xt=—3x1+x2

£g=4x|—3_v-;

CHCTEMABHHT TPAaeKTOPHAAAPH YJHIHACHH Ba MYBO3AaHAT HYKTACH anOq)HﬂaTH Man3apa
. _— t

AHMKAZHCHH, A MaTpHUaMH €3aMH3: A=( " 3). By MaTPHUANHHT XOC COMARPHHH

TONAMH3: _34—1' 3l A l =0&xkn (34 1)2—4=0.Bynzan 3 +h=+28&n i = —1,

Az== —b. Papluankh, As<<dy, lAzl = |A]. Xoc cornap xap xux pa maudmi G¥Arann yuyH

BH3 TYPFYs Ty2ynaa SraMu3. DHAR WY MaH33PaRK YH3aRIHK. YHHUHT YUYH XOC BEKTOPMapHH
' n

]
TONMIN KepaK. k= —| Ta MOC XOC BEKTOD h“’=(ﬁ;” )ymﬁy AR = — 1A' Exu

—3hf”+h§” —h{”
. . = \ cHCTeMaaan TonMnand. Paswankn, 6wz —2hf!' 4
ah{" —anlh — D

428" =0 renrnamara sramns Ba yumam A{'=1, k" =2 pe6 oanw wymkun. Arap
AV = — I, A = — 2 necax xaM Viua iymammy unkapunagn. Wyrra yxwam o= —5 xoc
COHFra MOC XOC BEKTOP TOMHAAAM:

- ()2

DHau TEKHCARKARA KoopAWkaTa GoNIMAAN WY BEKTOPAAP AYHANMIIWAA T¥FPH YH3HKAAP
yThasama3. AGcoanT Kuitmath GFfHYA KHYHK Xoc con A= — 1| 6¥arann yuyH Tpaekro-
pHANap my xot conra moc A pekTop AyHaARwWMra (4 oo fa ypunanu {49-unama).

2. Ywby

{ JE, =3x|+xg

Xa=4x, +3x2
31 3—r |
CHCTEMA YUYH A==(4 3)Ba X0C COHRAPH 4 3—1 =(TeHrnaMalan TONHAAANH:

d=1, de=5. Ay==] ra Moc Xoc BeXTOp h“’=( I2) 8a Ae=0, ra MoC X0 BEKTQ) 3Ca
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4Y- yuzMa 50- gu3ma

k(2]=(;) AaNn rbopat. Xoc coHaap Typahk Ba myc6aT O¥aramm yuyn Ou3 HOTYpFyH

t
ryeynea sramns. TpaexTopusaap {—-— oo aa h“‘:-.( 2) BEKTOP RAyHaiHiWFA KOOP-
AuHata Sowvga ypuHasx (50-ukamaj).

B. A marpuyanunz xoc cownapu Komnaexe. By Xonga xoc counmap
K¥iuMa KoMRJaeKC OVau6G, yaapau Ai=pu-iv, A=p—iv, v==0 peb
Searvnaiimus. v ke fouM v > 0 ned kapai myMuH. Ly xoc connapra moc
X0C BeKTOpsiap XaM K§wma kommnexc 6yaann. Arap AV Ba h®  nap
XAKHKHI BeKTop 6ynca, MOC X0C BeKTOpAapHH it Ba A aed Gearunananu Ba
OyHaal aHuKkIaHaln:

h= (K —ih®),

6ynaa A" Ba h'® nap yusukan 3pKAK, aKC Xonna h Ba A nap unsHKAK
Borauk Gynap sau. Lyasunr yuyn A D ga #C ' Xakmkuii BeKTOpAapHH
P rekncanxia xoc fijnannumiap neb Kapam MyMKHH.

Duau P’ TEKHCAHKRE TPACKTOPUANADHH KYPaMH3, Kypusaérran xonza
fepuarad CHCTEMAHMHT KAHOHWK 1LAKJAH MabAyM. YHH é3afiaux

((10.25) ra xapaHrj: .
. { §| ml"'gl _VEth

Eeﬂ"gl +uk.
By cucTeMaHuHr YMYMHi edHMH
& (¢) =Ce"cos (vi+7),
{gg(t) =Ce¥sin{vi<4-y)

KypHuduiza €sunragn (C Ba y - uxTHépuii yarapmacnap). YHAa ¢ HH
napameTp AeG Kapacak, OM3 TPaeKTOPUSJIAPHUHT MapaMeTPHK TeAraama-
cHra sramu3. Yaaphn KypHui YYyH KyTS KOOpRMHaTalapura YThHM
kynatinuk Tyranpanu. [y maxcaana & =p cos ¢, E2=p sin g (p. ¢ —

(10.25)
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KyTO KoopaunaTanapi) Aefnad. LLiyHunr yuyH oKOpHAA 30ATal ¥MY MHH
eunM

p=Ce (C>0), g=vi4y {v>>0) £10.31)

KypuHulwHu oraav. by mynocabatnapra kypa f yewwn Gunan @ Gypuak
xam Veagn {uydkn v>>0 pe6 kapadAnmus). DBowkaua aifirranja,
KoopAnHata OSownpad dmkanurad Hyp (E.(f), E:(f)) nyKrasaH VTG
CeKYHIHUra ¥ paduan TeaJuK GRAAH COAT CTPEIAKECHTa Kapiin AYHakEI-
Aa Oypuaapn. {(10.31) nau { #m yuxapamus:

p=Ke", (10.32)

GyHAa K==Ce * ==const. TpaekropufaapHuHr K¥pHuuuin p >0, u<<0,
p=0 Kniimatnapra Kapab xap xua Gyaagu. p << 0 6yacun. >0 6yaranu

yHYH {Ii{n p==0, uyHKH _:‘_._<0 Ba lim g==4 oo. JlemaK, {—~-+ oo aa
o fr 4 o

Sah

p>o 22 \\
’411_0
’ o
0 § £,
S1- unama ' 52- quama

X0NaT HYKTacH KoopAMHATA GOliHTa
akuunamann  (51-unama). Xocua
6yaran maHzapa TYpryn Horyc
faeianaan. Arap p>=0 6yica, oKo-
pHaaru kalu myicoxaszanap épaamu-
Aa NOTYPpFYH HoOKYC MaH3apacHHH
KYpUill MyMKHE {52- uyusMma).

Arap n=0 6yaca, (10.32) ¢op-
myaagak p=K {(K==const) xeauG
yuxaa. By aca, Mapkasu xoopausa-
Ta Gowmaa O6yarap KOHLEHTPHK
alinabanapiaH ubopat (53-unama).
- XocHa 6Yaral MaH3apa mapxas ae6
53- unama araftanu.
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Mucoaaap. 1. Yuby

{ % =3xn—xs,
i£2=4x1+3x9
CHCTEMA YUYH
3 —1 33—k —1
A= =0 rtedraamanan A=32i
[L7) = [ +

Hemak, p=3, v=2, A=342 xoc cOH YU¥H XOC BEKTOPHH HaJafMH3.
»

3 —1y {H MY, 3y —hy (3+2}4
( ) = (34 24) &Kn = .
4 3 ho hy 4h, -+ 3k, (3420 hy
Byunan
3y — by = 3R + 2Ny, —hy =24k,
EKH
4h - 3hy =3hky + 2ik, 4h) =2ih,.
Oxupru MKKH TEHTAHKHHHE GHPH HKKHHYMCHZAH XOCHA KuAHENUIR mymihe. Wywsnr yuyyn

h
=1, hy= —2i ne6 rannanca 6¥nanH. 3naK A= (h; ) BEKTOpHH Oywaait TacBupaaii-

= (1) =()-HC)-()]

0
Kypunagukn, bV =(§), w (4) BEKTOPAAD HaAaWraw 6¥an6, ynap abcnucca Ba

MH3:

opAuHaTa ¥KAapH GyitHua dyHancanawp. Kypanaérran muconna p=3=>0 6¥iraus yuyyn
GH3 HOTYPFYH (PoKyc MaH3apacKTa 3ramus.

2. Ywéby .
Xl = —21'| + l{}xg,
):.9 = —1i
CHCTEM2 YUYYH

A=( ‘i: 'g) pa Aa= — | £3i, pe=—1<0, v=3.

ABeano 6m3 p<<0 GyArawnnan Typryn Poryc mauzapacuyra ramu3. JHAM XOC
seKTopAaphi tonakank. Codaa xuwcobaanaap KypoaTainkH,

() () (2)

£KH
— 24 + 10y = — k| 3ihy,
{ — k= —hy+ 3iky
KN
(— 1 =3y + 108, =0,
{ L N R 27 T )
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OXHDFH HKKH TEHTAHK V3apo skBHBanrcHt. LHynuHr yuyd ho==10, ha=1+8{ nef:

Ay
TRUAZABIGH MYMKHN, JHIH k.-:(h? ) BeKTOp yuyH KyfiMAarura sramus:

S CEREG)

Byhaan XaKkukdil Xoc BekTopaap cHoardfa

20 Y
() =)

2 J h 6
(1) =(0)

vy i

B. A marpuyanune xoc cosaapu Tenz sa nordax daprau. A MaTphua-
HHHT XOC COHMMH A AeHJIHK. YHIAZ MOC XOC BeKTOPAAp YUY MKKM XOdl
103 GepHIld MYMKHiH!

I-Xx0a. P TeKycAuKkaa WyHAAA AKKATA uwnsukan apkan A Ba
A'¥ BexToparap MaBKYAKH, yNap yuyH ywGy

Ak“}:mi”, A2 —pnt2 (10.33)

TEHTJAHKNAR YpUHAYH.
2-%0n. P TEKHCAUKAA UWiyHAAH WKKMTA un3HKAnM 3pkan 'V Ba
#'?" BexTOpsMAp MaBXYAKH, yAap Y4yH ymby

AR =aptt Ahmmkk“'—}-h“' {10.3)

TEHFAHKAAD VPHHAW.

Uy (10.33) éxu (10.34) Tenraukaaphu Kanoataantupaguray £'') pa
R?' Uu3MKAW  OPKAN  BEKTOPAAPHHHT (GA3HCHHHT) MaBXKYLAUTHHN
K¥pcaramus.

h'"Y — A matpuuanunr xoc pektopn 6Yau6, A — yura koasuseap
6¥amarad uxTHépuli aekrop OGVacHu. ¥ xonna

A}l“lilh“} Ba Ahw):ah“}-}‘ ﬁh(fﬂ

Tenrauknapra sramus. Yaapaas A" pa £'% napuu ronuw yuyr cherema
cudaruia holganannill MyMKHH. Dy CHCTEMAHKHP MATPHUAECH ’

(a%)

6ynnG, Xoc comnapn A Ba P gau nbopat. llynunr yuyw =2. Arap
=10 6yaca, (10.33) rtemrnwxkaapra sramus. a==0 G¥aranga sca
(10.34) venrauxnapna k' Bexropuu yura koanuHeap ah''’ Guaan
anamawmrnpamus. Uy 6uaan (10.33) éxn (10.34) napun kanoatnasTHpa-
AHraR BA3UC BEKTOPAAPHHHT MABHYAMUIY UCOQT ITUMAK.

|-xonna yMyMudA eunm

xzclﬂniehi+C2h|2}elf=xﬂgkn’ (10.35}

BEKTOPNADHK, EKH Bapd Gup,

BEKTOPHY AN MYMKHHE,

KYpHHHILZA €3uAaai.
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By eunm yuyn x(0)=x". Bua As£0 xoauu KypaérraHuMu3 yuyH
(10.35) euum xoopaHitaTa GOINH1aH UHKAAHTAH APHM TYFPH YUSHKIARHH
mpoaanaiizn. ¥Ynapaa xapakar A<Z0 6yaranna xoopimnara Sowura

fynanrak 63au6, A>>0 Gynranna sca fVHaaniu OyHHRF akcu O3sanm
{54-ynama).

54- uM3ima

IOkopuaa k¥puaran xonaapaa h<<( 6yaranna rypryn THFuAMQ
ryzy, A>0 Gynradma 3Ca HOTYPFYH TYFUAMA Tyeyx MaH3apanriapura
ITAMHS.

2- xoiama YMyMHil eam
x—_—C;h{”e“+Cg{h“'t-l-kfz’)e'“

KypuHrwaa €smraan. Dynn sna Gasucnap Oyfinua €iAnG €3mi Xam
MYMKHH:
i xu{CI+Cgt)elrh€”+czeuh{2]_
bBynaar P Teknchnkia TPaeKTOPHANAD TEHIVIAMACHHH TOMAMA3:
§|=(C[+sz)é‘u, §2=C28M. -“0.36l
By Tpaekropussapun P TekucaukAa Kypamus. '
Assan A<z0 Gyacuu. (10.36) dopmynaanapaar €, nu — €, ra, C; #u
—Cy ra aAMAIBTHPCAK, KOOPAHNAT2 B0WHra RHCBATAH CHMMETDHRA XOCHJ
6ysmaan. 1IyHHHF yuyH TPREKTOPHANAPHH IOKOPH SPHM TEKHCAHKAA

ypzamu3. CYHrpa ynaah TWacTKM APUM TEKUC/IHKAATH TPAEKTOPHANAPHY
XOCHA KHAHII MYMKHH. .

Hactaab Co=0, Ci5=0 seink. ¥ xomaa (10.36) nar & =Cie",
Eo=0. Bynpau A<<0 G¥nrans yuyd £ <70 6¥aranna van sipum aGeumncea
yrura, {i>0 Oyaranaa sca VHr apuM abcuucca YKHTa TPaeKTOpuR
cHpaTia sraMus. Yan spum ¥KAa xapakar uanfan YRITa, YHF 5puM YKia
3Cca yHraak yanra Hyranran Gynraam.

g C,=0, Cy=0 6¥ncun. {10.36) nar yuidyra

81 =Cale", Ey=Coe", C;>0 (10.37)

sramus. Arap {=0 Gyaca, Oynzan {0, C2) Hykrann Tonamus, Suau
{ yarapybuw (>0 xuéimarnapHu Kabya kuia OGomnaca, (§(, &)

291



|

HYKTAMHHF XADAKATHHY BA LNEMAK, TPACKTOPHACHHN AHHKAAHMHI.
AnGarra, (10.37) AaH KypHHHG TYPHOAMKH, ¢ HAHT HOATA €TapAH AKHH
kaAMaraapnaa § >0, £ >0 Ba (&, E2) nykra (0, C2) Hylcranau yHrra
Xapakar Kuan6, | vopakka xupans. Kyinaary

2
at - 1M

H(POoAa { HUHT HORFA eTapay AKHH Khlimatinapuna Manbuil (uyHkm h<0).
Wiyuunr yuys £2{/) GyHKUHA aBBa/ VauHu KamaloByd DYHKUHA KaOM

Tyraan. by xocca =0 naw t = —%'raqa AaBoM 3Taiu. AMMO

(0, _;T) HETEpBAJAAR

Y d (dHN\_afdh\ 1 W ! _
@ & (dﬁ,) i dE,) 9 a4t G+
ai
7\2

e ()

Cy(14-a0)%eM

6ysrann yuyH Wiy HHTepBaJla KaBapHKIHK IOKOpHra Kaparad Gyaaau.
Papwankw, o= —% MOMEHTTa MOC HYKT2Aa TPAeKTOPHAra YTKA3H/ATAH

ypuuMa seprukan. Wyugad kuau6, (0, Co) nykranau (=0 ga xapakar
6oinnannG, | Yopakza uanaaH yHrra Ba OKOpPHA@H nNactra AyHaaran

* . L
6ynaau, 6y xapakat (E:(f7), Ez(¢ ))=(——;—e“.629“) HyKTaraua
LaBoM 3TajH.
1 . .
Huxosnr, t:}—"{ GyaraHaa HYKT2HHHr XapakaTHHH YpraHamus.

(10.37) ra kypa A<C0 6yaraun yuyn & ¢pyuxuun kamaosu. By xocca
{ pHHT Gapua {>>0 kKuHMaTiapuia TYFpH. 3HAn §, HHAT { Gyiinua
XOCHJaCHHH XHCOOMaAMK3:

dg,
7tﬁ=62e"‘(l—i—ft).
Bynapan
I
a, =0, arap Og!<-—r
a <0, arap t“_;--—--i—.
Hewmak, ¢, = _;T momentaal Gownad, (&, &) "ykra YHraad vamra Ba

WKOPHAAH NACTTA Xapakat Kirnann. Kyidunara aumutaaphu xucoGaaimna
(Monurans KonpacuHn Kiynaal):
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Cot C.
lim & ()= lim Cote* = lim —Z—= lim 2 __ ()
{4 oq §!( ) vt o ’ =+ oo e—-M‘ w4 o0a _M—M
lim &(§) = lim Gt =0,
for 4 0 ts o0
Byhaan kypuHaaukH, (§), &) HyKTa BakT t.=—»~)I—L— Aan. opthH6 Gop-

raH capu KoopiuHara 6oilura AKHHAA6 Gopain Ba [+ oo Aa §; ¥Ka-
ra HYKTAHHHT TPAeKTOPHsACH ypHHaau (b5-uynsma). Tpa-gK-TopHﬂHuur

(——l——, + OO) HHTepBaJll‘a MOQC Kenraln 6;’.?!3 FHHHHT KaBapHKJIHrH nacrra
. 1 &

KaparaH. Bynunr tyrpuanrn (_T‘ + oo) HHTepBaJIAA }E,_,—> 0
1

IKAHHAAH Keanl YUKaAIH.

dnan =<0 6yarakna TpaekTo-

puAdy TeKwupaiank. Papmanky, 6y NL

xonaa f yarapyeun 0 gaH — oo raya

KaMaiub Gopca, HYKTa XaM opKara, T

ABHY VHrgad uanra Ba NacTAaH

okopura Il yopakna xapakat Kuaa- T—] A=o0

am. (10.37) ra kypa ¥HraaH uanra 0

nacTaaH KOpHra KaparaHna Tes- - -

poKk xapakat kuaagu (55-yn3ma). E §

duau arap Cp ra Gapua myc6art \

KHiiMaTaap 6epcak, TErHIIIH Tpaek-

TOPUsANAP IOKOPH APHM TEKHCAHKHH T ——

TyAa Konnaian (55- uuama). T ————
Arap (10.36) oopmynranapaa

Cy nxtHépuii 6¥aca xam XyalH wy 55- uuama

MyJoXazanap YpHHAH 6YianH, sbHHU

(Ci+Cat)ye* Ba Cafe™ dpymxunanaphuur andbepeunasn Xoccanapu
6np xun. Xycycah, 6y xonza xapakar (C,, C3;)} HykrasadH Gownaxa-

Cy+AC,
JAH. —_—, —— HHTEpBANAA KaBapHKAHK WKopHra,

Cy+AC,
(__XZ‘T’ -|—oo) HHTepBaAa 3Ca nactra Kaparad 6ynaau. , Ba
C2>>0 napra HXTHEPHH KufiMaTaap Gepcak, MOC paBHUIAA KYPUJAraH
TPAEKTOPHANTAD IOKOPH APHM TEKHCAHKHH TYAAHPAIH.

Arap Cy<C0 Ba C| — uXTHEPHA y3rapMacnap yuyH 1OKOPHAATHIEK
My/a0Xa3alap IOPHTCAK, TNacTKH sIPHM TEKHCJMKAA TpaeKTopuaiap
Kypuaanu. lynaai kuan6, P° TeknCJnKHH TYAa KonJafauran Tpaekro-
pusiiap 4ndunaan. By Xoana GH3 Typryw Tyruama Tyeys mMaH3apacura
sramu3. Arap A>>0 6yica xam Myaoxasanap yxwaw (56-unama). Bynna
HOTYPFYH TyFuAMQ TYeyn MAH3apacH KypuaaaH.
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56- gu3Ma 57- 4nama
X =—x,
Xo=4X| —xy

A=(._[-I OI)Ba 7|.|=l2=—|,

Coana xucobaawaap &pramnna TONamMH3; .

—1 0 A A" —a{ —aj"
G EFE) ()

Bywnan k'’ =0, A" =1 (ril — HXTHEDUiAHrUaN). Temak,

2)
(O e _ M
IRV hY

k(2] h(?} h“]
—1 0 1 =(=1) o + 1
| S h;m hf' h{,”

TEHFAHWKAAH TORHAAAH. Yun CONAARATHPCAR,

——k{” __hlm
hr‘”—hf’ — _hEQJ_H

Teraukka kenann. Bywnan pfP =1, h2 = | (h3¥ — WXTHEpHINrMAaR).  Hema,

i
;,(2}:( . ) Ulynaah wuansd, 6aguc cuiraTHaa (?) Ba (: ) BEKTORAAPra 3rammu3,

A= —| &fnraun Yu¥H 6y GasHcnap acockaa TYPEYH TYFRAMA TYIYH MaH3IAPACHHH Yh3amus
(57- unama).

Mucoa. Yusy

CHCTEMa yuyy

BEKTOpH yiuby
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I'. A marpuyarune xoC CORAQPUOAH KAMEOG GUTTACH HOA2Q TeHE.
ByHaa HKKHM XOAHH aJ0XHAA K¥paMmua.

l-xo0a. Paxkar OGUTTAa XOC COH HOJAra TeHr, XycycaH, A ==0,
ho=0 6¥ncun. By xonna eunmuu

x=Eih" 4 Eah?

Kypunnwaa ésnaaan Ba g, :C[ew; E2=Co=const. Arap Ay <0 6¥aca,
xapakaT 5= Co rOpH3OHTAN UW3KFH 6¥ii1a6 xap HKKKH TOMOWIAH o YKHTa
TOMOH HYHajsran 6yaaan. £ YKHHUAT, ABHH & =0 TYFPH UMSHPHHUHT
XaMMa HyKTanapH MYBO3aHaT xonaTRAaH uGopat {58, a-uu3ma).

% A<t 5o Arg

58- upaMa

Arap 4, >>0 Gﬁﬂcé, XAPaKaT I0KePHAAarkra KaparaHia teckapH AyHajarau
6Vaaan (58, 6-unzma). By xonna xam & =0 TYFPH UWH3HFH MyBo3aHaT
xonatiaa 6ynaan. Xap uKkd xonna xam Ei=0 Gyaranna x=Coh'”=const

ra »sramu3. bBynaar okopuaard ¢
PHKPHMH3HWHT AAAUAH KYPUHHG Ty- A
pPHOAH. —

2- x 0n . UKKH X0OC COH XaM HOA- —— -

ra TeHr. By X0a0a eunm 1) x= '
= h" + Coh'® =const xabu é3n-
aaan. Buz P tekncankHuur Gap- —5¢_ »
ya HYKTajapH MYBO3aHAT HYKTAcH —
6yaran xoara sramus. By A marpu-
UaAHKHHP Gap4a eMeHTAapH HoJra -
Tedr 6VAraHzaruda coanp Oyaaan. - -
2) x=(Ci+Cat) '+ Con'¥, gy =
=C |+ Caf, E2=0C> Kabu &3nnagu.
Arap C>=0 6¥naca £, ¥ku mMyBO3a-
HAT. HyKTaaapuaak ubopart 6ynaau. & ykaad wKopiaa C2>0 Ba xa-
pakat yanaaH yHrra, mactia a3ca Co <0 Ba xapakart Yuraau 4anra itynan-
ray 6¥naan (59- uwama}l.

59- un3mMa
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10.5- §. MYXTOP CHCTEMA XOJIAT TE3NHIA BEKTOPHHHHT
XAPAKATH XAKHRA

Ma3kyp naparpadra HMKKHHNH TapTHGAH MYXTOD CHCTEManapHK
yprannmaa Myxum poab VAHaBAHraH XOAAT Te3AHTH BeKTOPHHMHT
XapakatHhy Texmupamus. By sektop Bakt Yruwm GuiaH, ymymax
aiitranga, & y éku Oy fyrannuina GypHaand, YIYHIAUTHHH XaMm

X
ysraprapagu. (10.2) cucTeManu kypainuk. YHaa £=' B ] BEKTOp X0-

JAT Te3JHTA BeKTODUIOMP. YHUHI MOAYIH Xap Gup MOMEHTAa
£l =V (£) 4+ (£,) = V: £ (x)
=1

dopMysa 6unaK aHUKAaHAaaM, DuauM n=2 GJArakga x BEKTOPHHUNI
2pryMeHTH BakT YTHWIK OujaH GYPUJAHILHHH TeKWHpPaMu3. YHUHT
apryMeHTHHRH o ({) =arpx(?) ae6 Gearunaiimui. By ¢yHruMA HxTUépU
{ yuyH ysaykcus. Arap fy(x) Ba fz(x) cpyHKuHﬂ.nap YKCH3 AHdPepen-
unaananyByu 63au6, (x )2 4 (5,)> 540, avun i+ fi520 6yaca, y xonna
o () dyukuus xam (f 6yinHva) y3ayicna AnddepeHunannanyByn 6ynain.
KeiluHrd Mynoxasaiap Wy TacAHKHH HCGOT sTaju.
IOKopuaarn Gearura kypa

cos a=~;/-é_'_~fg. sin a=—\/—f';i_f~fg.

Coana xucoGaauinap épRaMHAa COS ¢ Ba Sin o AapHy Auddepesunan-
naf, TonaMus:

d dot f?dlf? ffz) . flfz—flfz )
—(cos & —sing—=——-—"""= sing—m———,
at )= H+H¥? R+h
ha—hiy
(sm ) =cos % = hih/f b=hf) _ cos a2
@ BB R+

by MyHocaGaraapaaH nxTHéEpHA { MOMeHTAA Sina Ba €OS @ JlappaH
KxaMuaa GuyracH Hoadan papxian. ynsbr yuys Kyfinnaru

da, f!ﬁz“‘flf-z
—sin g—= —sin o—,
a“ fitfe
de, flfi’_rlfi?
COS @~ =COS &L —————
é A+t

TeHrIHKAapAaH GHpopTracHia € sin & ra € Cos « ra KHCKapTHPHLL MYMKHH.
Haruxkana u3nanraH ¢opMynara KeaaMu3s:

296



da o argi= 51;2"%132 ik _f.'fz _
a A+g Atk
?y tbopyyna GYfinua Gab3H CHCTEMaNap YYyH XOJAT Te3NHK BEKTOPHHH
ypranainnx.
Ywby
“él =X,
{ X, =hty, My FEh
CHCTEMa YYYH ¥1=MZX|, Xo=XoXs BA ° -
i d o 5 (hag) ~- (Mx1) R
=g Argx= EF =
= {hy—ht) .x'xz.. = {hg— A1) cOS & 8in a.
A+5
Wlyraad knaub, a=argx ydyH anddeperiinan TeHIIamara ramus:
o = {As— A; ) cosasina {10.38)
8KH

ti=~'2—(1,2-—-ll)sin %

Yarapysunaapu axpanaaurad anddepennnan TeHriamMa LocHa Gyann.
Yhu puTerpaanaiimus:

H 1 1

SKH
[hg— A He

tga==Ce

Kyanawra (10.38) tenrnama xynafianp. Arap 6upop f==[lp MOMEHTAZ
o (te) =0 (éxu a(fy) ==n) 6yaca, wy Gownaxdryy wapthn (10.38) Texria-
mat#aHr o (#) =0, (x(¢) =n) t>{;, euuMH KanoaTaaHTHPaAH. DBy Tyeyr
MaH3apacHAa x| YKAArd XapaKaTra Moc Keaaan. XaKuKaTaH, TOpH3CHTAA

V¥KAa XapakaT KHJWHCa, yHaa & (f) =const(e({) =n) Ba EJ{—:)— =0.
N 3n o —
Arap {=1) na G(fn)-—-g(a(fo)-——:z-—) 6ynca, i>f nHa af{l)=

E% (a(:}a%‘_) 6ynagu. By eunmnap xo Vykaarn Xxapakarra Moc

kenaan. lWynnah wuaub, arap Gupop {=1£, MoMeHTAA HyKTa aGcuHcca
Ykuaa {opAnHara YKuAa) érrad 6yica, y xoana Gy HYKTa { HHHT fo AaH
KaTTa Gapua Kuiimatnapuaa Wy Ykaa xapakaT Kuaaan. Bysnan y éku 6y
YOpaKAa XKONAAWIFaH HYKTa BaKT YTHIUK GunaH Iy yopakiaH YHKHO KeTa
ONMACIHIH Kean6G YHMKagd. Ae<<A <0 OYaranaa, paBiiaHKy, L
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!
I} vopakaa a<<0, II, YV vopakza & >>{) TeHrcusaukaap $prusn. B
TYDFYH TyryH wmansapacHra MaucyG. Hotypryw Tyrym mawsapacup
TEHICH3JANKAap TecKaph Gynaam.

3HaH ywby
’ {-\ft=ll-xl“"\’x2,
=vx +px,, v+0
cHCTEMA YUYH o HR XucoGnafimuz. Cofaa xucobaauinap K¥peaTafuy,
= argi= x.z:éxg _ ,e.{v;.ﬂ;i%;gg. —via)f _
x2+x2
x‘+x‘

L ]

Hemax, o=v=z=0. Wynnad knaub, xypuaaérran xoapa v>>0 6yac:
X0JaT Te3JIHK BEeKTOPH AOHM €OaT MHJH XapaKaTHra Kaphiv Aynajsnuia
Sypunali, ake xoifa Oydra reckapu Bynannuina 6ypunanu. By typry
BAa HOTYPFYH (POKYC MaH3apaJapHHH YH3HWIAZ K¥a KenalH.

11-606
TYPFYHJIHK HASAPHUACH INEMEHTNAPH
tr.1-§ TYPFYHJHK XAKHAA

1. Knexaya rapuxnit masaymor. Onauit gugdpepernan TeHraama-
JAapHY  HHTerpajdfalUHHHr 3jdemedTap ycyanapu XVIIl acpaa ¥3
PaBHAKHMHH TONMTAH KAACCHK MaTeMATHK aHAAH3AaH Mepoc GYHG KOJIH,
Teurnamasiapus KBagpaTypajapaa nuTerpaataw Ousad  1yrFysna-
am HU. Heioton, T. JleiiGHHu Hwnapnaan Gouwrawu6, XIX acpHuur
HkkuH4h apmuta C. Jilu wwnapuw Guaan axkynaanau. X1X acpuumr
Gupuuun ApMHAA AHQdepeHUHAN TeHINAMANAPHUHT YMyMull Hasa-
pascH’’, CYHrpa M pepeHunan TeHIAaManaphy TaKpHGuli HHTerpaIall
ycy.rl.napu PHBOAIAHTHPHALH. By Gopana [TukapHuHN KeTMa-KeT AKHHAA-
WHL yeyJMRaR KeHr $ollaanannnan. AMaAHA MATeMATHKAHHKHT 3apYPATH
SusaH ApaTHATAH TaKpuOHE HHTErpafAawW ycyalapH MyTaxaccUcjaapHH
KaNoaTjJaHTHpMac 341, YyHKH Xap 6up Kolun Macanack 6uTTa HyKTajaaH
yTanuraH HHTErpaJ UMBHKHH TakpubHA sicampay u6opaT 6yaund, auru
HYKTa yuyH xucoGaatwiapHy Takpopsalira TYFpH Kejap sin. UlyHuur
yuyA XaM Oy ycya G6unaH auddepedinas TeArIaMajapHHHE YMYMHH
Ha3aPUACHHH DHBOMJAHTHPULI MYMKHH 3Mac 3A44.

XIX acpuuur oxupaapuia Anppeperitnan TERTAaMANaPHHAT YMYMU#i
Ha3aPUACHHH PABOXKNBHTHPHIN HYAHAA SHTH ycyanap apatHafd. DBy
yeyajsap Guprannkia <anddepedunan TeHrJamManrapHHur cudar Hasa-

Y Inggepennnan TEHrNaMarapHANT YMYMHA HAsapHACHWW Apathwsa O. Kouww,
A. Ilyankape, I. Nennese, 3. Haxap, 3. JItAeAEhNapHRAT KHATAH HUINADH ACOCHA PONTHK
YiRarau, . .
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pusich» pe6 aramub, A. [lyankape, A, M. JlanyHos Homu GraaH
yambapuac 6ornanran. A. [lyaukape HopMan Anddeperunan TeHrIaMa-
HY  {(CHCTeMAHM) WHTErpajdaMaciaH, YHWAT VHI TOMOHHra Kapa6
HHTErpaJj YM3HKJAPHUHT XOCCAMapHHHU VPraHdAllieK YMyMHH MacajanHH
yprara rtawaaad. By wmacana nupdepeHunan vedriramanap cugar
HA3APHACHHHHT aCOCHH MacajnacH xHcobaaHalM.

Jindoepenuuan TeHrAaMalapHRHr CH(AT Ha3aPHACH XyAa KeHT
O6V1u6, 6H3 XapaKaTHUHT TYPFYHJIHIH MacaNacHHHTHHa YpraHaMmua.

2, Typrynank. Typrynauk TylwyHdacH XaéTaa xap Kaaamia yypadiin,
MACANIAH, BeJOCHDENYM XapaKaTHHH ofialiiuK, ¥ XapaKaTH NaBOMKAA
HAKHAMACTHK YUYH PYJHA roX 4Wanra, rox yurra 6ypu& rypuuira maxeyp
6ynaan. llywra {yxwmaw, zopbo3 apKoH ycTHAa Iopaérravja ¥3
MYBO33HATMHH CAKJall YUYH KYJIMAACH JNaHTAp UYNHHH KHMHDAATHG
TYpaiH.

Xap HKKH MHconfa OGaéH ASTHATAH KapaéH XaM TypPFYHIHMK
TywyH4dacH Ownaah Gornaurad 6ynub, xapaxkar Oupuaa BelocHNen
pyaH GuJaH, HKKHHYHCMAA naHrap u¥n Owmaan OOWKAPHAHG Typaltn.
Arap wy OGowkapuuwi Gyamaca, BeloCHmERdH XaM, A0p6o3  XaM
an6aTTa WHKHAALN .

Benocunenuu Ba NopGO3HHHT XapakatH AuddepeHunas Tenrjama
GunaH ndosaNaHHIUK MYMKUHE, WYHHHCAeK, KYmual KypuaMaaapHHHT
(MawuHanapHUHT, ac606AapHUHT Ba GOIIKAKAPHHHT) HUWIK XaM andde-
peHIUHAN TedraManap OuaaH TabcugaaHagu. Xamma Xoafa Xam
MabHOCH GViiHua Vura teWriaManap YeKcH3 kym euumra sra Gyjca-ia,
TerHUMIN KapaéH 6Mpop GHTTa euHMra MOC KeJany. YHaa Moc }apaeHHH
pexcum ne6 wputuaai. Fapuy SowNadFuy KHAMATAAP WY PEXHMIa MoC
KeAMaca-fa, JKapaéH eTapiil Y30K JaBoM 31ca, SollaHFiy KafiMataap ¥3
MaBKeHHR AYKOTaAH BA KYPHAMA ¥3 HUIHHH MabjyM pexuMra TywHpu6
onagn. By pexumus crayuonap pexcusx pefiunanu. Mucoa cudarupa
crRagAp x={(x) TeHrnaMa yuyd MyBO3dHAT XOJAaTHHHKHI TYPFYHAHTHHH,
HKKHHYH T2PTHOMH UHSHKAR GHP HUHCAH CHCTeMadapAark TYPFYH, TYPEYH
dhoKyc Ba TYPFYH TYFWAMA XOAIapHu KeNTHPHW MyMmkud. DBynnan
TallKapH, ©OH3 KyfHla MaTeMaTHK MaATHHK Ba €04t MasTHHIH
XapakaT/iapaHH W1y HYKTau Ha3ap/ad TYWYHTHDAMH3,

MareMaTHK MaATHHK KylinaaruaaH HGOpPAT: MaccacH M ra Teur
6ynraH £ HyKTa Y3 OFHPJAHK Ky4H TabcHpHaa ! paauycin K aiinana &iin
OyiAnal XapakaT KHAanH, 6y afiTaHa BePTHKAN TEKHCAUKAA KOHNAUITAH.,
{ — MasATHUKHHHAT Y3yHJMTH Jedtwinanu. K afinamajza Koopannarta
KHPHTE@MR3, YHHHr 3NHF NAacTKH HYKTAacHHU KoopAuHaTa OGowmn neb
XHCOGaliMK3. P HYKTaWHHr V3TapyBuH KOOPAMHATACHHH §=¢({),
Pllo) =@o, 0<TosIm 16 Genrunaiimna. llly nyxra F==mg— orupauk
Ky4un TabcHpuna O6ynaan. MabayMku, F=mg Kyu BepTuKan hiynanrau.
By KydHH HKKH TAUIKHJI 3TYBYHIA a)KpaTHIl MyMKHd: Gupu K ajfinana
Hopmaay 6¥Anua Aynanrar 6¥ArG, HKKHHYHCY adiaHa ypHEMacH 6Vitnal
AyHanran. OXHpra TalLKKWA 3TyBYY — mgsing (GyHaa myc6at iyHaanw

" Keatupnaran wapaéunap «Ontumar Gouwkapuuts KyPCHAA KYPHIHUIA MYMKHH.
*Aumo BENOCHIEA PYJHHH EKH NaNTAPUYNHHUAT MabBAYM XONATHTAZ MOC KRATaM XaDakaTuu
§prandit TYPFYHAHK TYWYHYacH Guaas GornaHTaH.
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4
¢ OYDURFMHHHT YCHWINGE MOC KHAWG OnMHAAM). Arap WiuKadankl Ba;
XaBOHUHI' KAPIIHAHIH XHCOOra ONHHMACA, MATEMATHK MAaATHHK TEHT/a: |

MacH HbloTor KoHyHWra acocad Ky#ugaruua (60-unama) ésmmapmu:
mlp=-—mgsin ¢

eKH

g+ g sin p=0. (11.1)
By nxxunum TapTHOMR YH3HKAH G6YiMaraH 2uddepeHunan TeHraamamgaH
u6opart. SIaru yarapysuunapHi KHPHTHO, YHH UKKHHYH TApTROIH HOpMan
MYXTOp ChCTeM2 KYPUHHIUMAZ 83alink (p=g), p=g):

a=w,
¢ (11.2)

TSiI'I P -

(11.2} cHcreMaHuHr MyBo3aHaT XOJATH
®=0,

1.3

{ sin reh =0 ( )

TeHrAaMasaphal aHnkaawagu. [y ‘ (11.3) cucreMaHHWHr euHMAapn:

(kn, 0) (k£ — 6yTyn con) Kypuuniuaa 6ynanu. Arap k=0, k=1 6{.ca,
Gu3 yw6y ' .

(0,0) Ba {(m, 0)
HKKH MYBO3aHAaT XosJaTHra (HyKracura) sra OynaMu3. Yaapaan'

GUPHHYHCA MASITHHKHHHT SHr KyHh Po xonatura (Koopaumarta 6omm),
UKKHEMKCH 9HT 10KOpH P, Xonatmra moc Keaaan (61-unama). Hasapuit

60- ynama 61- unama

KHXATAAH MaTeMaTHK MasTHHK P, xonataa Typuws MyMKuH. AMMo Py
HyKTa Yphura yura K afinana 6yinuya HcTajdranua sIKHH Typran Pg
HYKTaHH ONCaK, 6y HYKTaAaH MASTHHK 3 OFUPAUK Kyl TABCUpU 0CTUOq
K afnana Gyinab nactra xapakar kKura Gowaa#an. Ly kyy cabadan Py
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wykra K afinana 6yinat P; Hykrara etHf Kena oamaliaw (P HyKrara
SolaHFiY Teannk GepuaMaian 1e6 Kapansantu). ¥ Py xoaaTra Kenud,
A4a nactra xapaxar kwaaan. Bynaa PY HHur xodatH P gaH nacrpokaa
6ynaaun. Ly #yn 6unan xap Oupu aBBairHCHAAH NAcTPOK Xoararaa
HKOfAAIraH HYKTanap KeTMa-KeTAHrd Xocua Gyaani:

{p)
PJ'b PJ'I) J‘l; LRSI 3 Jt“ *

Ily6xacus, Bakt yrumy Gunan P —P, MyHocabat yprHan Gyaann.
T

Bowxaua aitranga, P Hykra KyfiH MyBo3aHaT Xonatra Kgrunaaum. by
MyJiOXa3anapra dcoCaH IOKOPH MYBO3aHAT XoAaT HOTYPFYH, Kyfiu
MyBO3aHaT xoaaT Typryx Aeb atafimu3. [lemak, arap P HyKTa 1OKOPH
MYBO3AHAT X0NATA2H OHP 03 CHAXKTHACA, Y fIHA WY XoJarra Kaltnb
KeamafigH; P HyKTa KyHR MyBO3aHAT X0/arTAaH CHIDKHTHATARAR 3C2
Y 4ekiu BaKT HABOMHAZ fiHA Wy XOAaTHH 3rajnaiian.

Suau coar xarTHu2LW XapakaTHHM Yprarafiank. OcMa coamap
MASTHUKHHHT MabAyM KyAo«u GHJIaH IOpajH. Arap CoaTHH OPru3vilia
YHUHT MAATHHIHHH €TAPAH CeKHH CHAXKHTHICA, MAATHHK 03POK TeSpanul
TYXxTa6 Konagu. Arap MasiTHHKHH KaTTapPOK KYJAOUra CHIXKHTHICA, KHCKA
BAKTAAH Keillih MAATHHK anuK kyaou 6¥inal, Mapaym aMnanTya 6uian
eTap/iu4a Y30K BaKT €KM YeKCH3 y30K BAKT. XapakaT Kuiaad. Coar
XapakaTHHH HdOAa 3TAJUraH TEHMAAMANApP CACTEMACH HKKH CTAUUOHAp
xoaarra ara 6yau6, Sups — xapaxar 6yamafinuray MyBO3aHAT X0J1aTH-
LaH, HKKHHYHCH 3C& COATHHHT HOPMaJ IOPHIIHra MOC daspui edydMAaH
H6opat. TeHraamanap CUCTEMACHHUHAT WXTHEPHA GoHMIKa euumiapd wy
HKXH eunMaaH GupHra Te3 AKHAAAWAAH Ba GapK KuaMai Koiaan. lemak,
xoJdataap dazocH 6y xXonga HKKH coxara OyABHain. YHH Topruauu
coyasapuy peb ioputuaazn. Bup ToprRAMW coXachiaH OOMJAHTAH
XAPAKAT MYBO3aHAT XOMATHra AKHHAANICA, UKKHAUMCHEAH GOILAAHTAHY
3CR AAPPHA SUHMra AKMHIAIMAIH.

11.2-§. TYPFYH KYAXALNAP
1. K}nxmapﬂuur TYPFYHARK WAPTAAPH.
[{.1-ravpud. Aeap xospguyuentaapu xaxukud bhrzan
Lip)=ap"+aip" ' +..4a,-1p+an (11.4)

rinxadrune oapua yadusasapu (Horrapu) manud yakuguld Kucmea aza
6yaca, y xorda (11.4) xfnyad rypryn Kjnyad Oeduradu.

TypryH KinxaanapHHHT HIAH3NADH KOMIAEKC Y3TapyBUHHKHT TeKHC-
JHTHAA MaBXyM VKIaH yania xoilramran 6Ynaau. Kynxag typrynauru-
HH TeKWHPHWHKHT Payc-Typsuuw Gearncu GujiaH TaKHLIAMH3. YMyMHi
XOJHH Kypniuaan askaa n=1I1, 2, 3 6yaran xoanrapra anoxuaa
Tixranamua. n=1 6yaranna {11.4) kynxan aep+ai=L(p) KYpHHULLKN

a a
onanM. By uKKW Xaa siroHa p=-—-;;—, ao==0 WAnuara 3ra. ——‘-!:— < 0
1]

GYnARE YYYH ap 8a @ (ay%0) kosdduuHeHTAap GHp XHA HulOpasi
Gyanwn  3apyp Ba erapar. Jlemak, OupuHuH TapTHOAN UYHIHKRAU

301



TEHFAAMAHHHT HIANIH MaBdui OYAHIUIH YUyR YHHHT KosdbuuHerTaapi.
6Hp Xxun HwopasH SY/IHWK 3apyp Ba erapad. By racaukhuar ucboru
paBuIaH. Arap a¢>>0 pefimwica, a)>>0 OVaranga GHPHHYH 'rap'mﬁ.mi
Kynxas Typryn Gynaam.

Iuan n==2 6ysncuH. Bynaa 643 MKKHHuM TapTubau

L(p) =ap*+aip+as, a>0

kynxaara sramus. IOxopuna ao=>0 neb OVLLHIK. Arap ao<<0 ﬁyﬂrauﬂa
—L(p)=L,(p) neb Gearnnacak, L,(p} yuys p* onanaaru kospouuuent
mycbaTt Gynaau. L{p) Ba L,(p) k¥nxanrap skeuBajeHT GVJAraHH YuyyH
L.(p) x¥nxaa Onjaad AW Kj’!pmu myminu. By mynoxasza n-raptuban
K¥nxaanap yuyn Xam altunaiun MyMmkdad. IHYHARAT yayn qonM o >>0 ae6
onuHca 6ynaaM.

IOkopuaary kBaapaT yUXagHUHT HIAH3NADH YLLGY

a, a \¢  a
Pm-——"gl;-:t ) —

i

2a;, a,
dopmynanap Sunan xucobaanaiu. Dyuaas AMCKDHMHHAHT HONAAH KHUYMK

L] - a L]
6yaranga waAH3NAPHHHD XAKHKHA KHCMH -—--—~2;‘ RaH wbGopaTt Gynaan.
1]

a; >0 6yaranga -~2%'—<0 (ao>>0) Ba Kynxaa Typryd G¥aanun. Arap
0

< 0 6yaca, -—%},0 6ynanu. By xoaga kynxaa Ttypeyn Giyna

NIMaian. Arap AWCKPHMHHAHT HOAra TeHr €KW HoALaH katra GVaca,
a, >0, a; >0 6yaranga p o< TeHIrcH3NHK YpuHan 6Yaanu. By xonna
Kynxaa sHa Typrys O6ynanu. Bowka Xonnsapaa k¥nxan TypryH G6iaa
oamaiak. Arap kynxan TypeyH 6yAca, uaansnap gopMyaacunaan a, >0,
ax >0 Heand YMKaau.

Hlynaai xuanG, KBagpaT yuxaa TypryH O¥antuu yqyn YHHHF
Kospduumuentnapu Mychar 6y.nuum 3apyp Ba erapay.

11.1-reopema. Yuwby L(p)=p"+ap"~'+.. +a,,_|p+a,. Kijnxad
TYpryn Gfaniun yays yHUHZ i, Go, ... ., Ax KOIPPuuyuentsapy myctar
bfjanwu 3apyp.

Hebor. L(p) xyuxazanuar KoxpEPHUHEHTAZPH XaKHKHH GYATaHH
YUyl YHHHT WHAZM3NADH COHH KappajH HJIAH3JAPHUAT KappacH Xam
XHco6ra oauHraHza n ta 6ynaau. illy Gunaw Gupra KynxaaHwuur k ra
HALH3H KoMnvsteke Oyica, yHha yHMHT #Ha k Ta HWIAH3H MOC PaBHUIAR
KylwMa Komnaeke 6ymanu. Ynapuu wivy, =12, .., & A, p=12, ...,
n—2k pe6G Gearunafimus. Ulaptra kypa kynxan typryn. [dyuunr yuyn
ni<<0, j=12, ..., & A>0, p=12, ... , n—2k 3umu L(p) wu
Kyfnaarvya €3nul MyMKHH: '

k A—2%
Lip)= Tl [p—(w+iv)lp—(w—iv)]- TT (p—A)}=
i=1 p=1
& ) ) ) n—2k
= 1 (F+a’p+a)- Tl (p+b%),

j=1 pm=]
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Gyuaa a = ___2‘“; =0, o =ll-‘f -|—‘Vf =0, b = _31: =0,

Hemak, L(p) xynxan kosdduuventaapu mycoat 6yaran p* 4 aip+aq
Ba p-+b KypuHHZaTH KYnXaaAapHHHr KYNa#TMAacH [WaKJInAa €3uaain
Bynaafi kynxasnapuu kynaittipub ukkcak, Koddduurestaapy mycGar
Oyarad Kynxaf uMKHImH paBiad. Teopema ucbor Gyaza.

11.2- Teopema. Kospduyuenraapu sakuxuil 6irean

L(p) =aop’+aip*+ap+as, 6o=>0

Kkinxyad typryn bifawwu yuyn a, @, Az Koshuyuenrrapu mycbar
Gfanwu Guaan Oupea ywody

Q12 > aoda

TenzCu3AuK Gascopuauiuy 3apyp 8a erapau.
Hcebort. ap>>0 6¥arans yuyn 6u3

CLip)y=p’+ap’+bp+c (11.5)
KYMXaAHH KYPaMH3.
3apypaunru. by xoaga (11.5) kynxaasaur TypryHAHTHIAH

ab>c {11.6)

TEHICUINHKHHHT a KapHIHIIHHA KeATHPHG yuKkapamu3. Apsajo 11.1- Te-
opemara kypa a >0, b >>0, ¢ >0 Tedrcuaauknap ypunau. Ucbor stniiaa
KYOXaAHUHT HAAH3AAPH Ko3QdUUMeHTIAPUTA YIAYKCHI OOFNAHIAHAHTH-
AaH KeHr (poiaaNaHAMH3. _

KoMmniiere TeKHCAHKHEN xypamuz. YHAa ropH3cHTanA YKAa XaKuKuil
HALH3NAPHH, BEPTHKAA VKAA MaBXyM WIAHINAPHH KOANAWTHDHII
MYMKHH.

Assano (11.5) k¥nxan p==0 nagusra ara IMac, akc X043 YHAAH
¢ =0 xenn® unkap 3au. 3uau (11.5) KYNXaEHHHT HIAH3H MABXYM, A'DHA
p=im, o=0 6Yacur fefinnk. Hly kynxamHu ywGy”

Lip)={(p+a}(p’+b)—ab+c (1L.7)
K¥pHHuiaa é3afiank. L(iw) wn xucobnaiimMua: _
L{iw) = (iw+a)(—w’+b) —ab+c=in(—o*+b)+a(—o®4+b) —
—ab+c.

Byizad p=iw MaBXyM COH WIan3 6yaniM yuyn —e’+b=0 Ba ab=c
SyauwK fo3nM. Arap ab=¢ Syaca,

Lipy=(p+a)(p’+b)=0
AdH p== =i | #. Wynaaid kuaub, L(p) Kynxaa MaBXyM WALH3Japra sra

Syamin yuyn ab = TeHraukHuHr 6aXapuaniuy 3apyp Ba etapsan. L(p)
Kynxauuuar a, b, ¢ KoshduUhenTAaPH XaM HOMNAGKC TeKHCAMKAA
VANYKCH3 Xapakar KwiaKO Gopazu. Ly xapakar masomuia MaBxym VK
ab=c Gyaranzardaa Kecub ¥Tuiaam.

Suan (11.6) (savhn ab>>c} Tenrcusnuk OGamMapuAMacHH AeRAJHI.
Y xoana € ab=c¢, é ab<c OGynaau. Bupunun xoaaa Kyixal MaBXyM
WILA3Aapra 3ra, JeMak, vy HOTYPFyH. HMKKkWHUH xoaRa Xam kynxan
HOTYPFYH 3KaHWHH KypcaTamus, a Ba & Aapud {a>>0, b>0} wysnad
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Y3AyKeH3 Y3rapTHpaMH3KkH, GHPHHYHAAH YAap HOAra HHTHACA, HKKHHYHA;
RaH ab < ¢ Tenrcuanuk Oysuamacun. Bynaai yaraprupumiaa Kynxanunnr'
HALM3NAPH MaBXyM YXKHHHF 6MD TOMONMAAH HMKKMHYM TOMOHNFa yTa
oaMaiiad, ake xoafna gb<I¢ TeHreusauk Gyanarad 6yaap »au. Jemak,
KYNXaaHHHT TYpFyH €KM HOTYPFYHJHTH Y3rapmalian. Arap a==b=0 6y4-
ca, (11.8} aau p°4-¢ ra sra 6Ynamus, YuHAT wWAaU3Aapu

3 3 :
= \f—c <0, pp,= i:&;t’r\r. Hemak, p+c xynxan maBxyMm
R

KYNXag HOTYPFYH (ABHM MaBXyM YKaaH yHrna XKolinawran NagH3Aap
6op). Maskyp xocca g Ba b JJaDHHHT HOAITA €TAPJIH AKHH KuiiMaTaapuaa
XaM YPRHAH, UyHKR HARK3A2D KYNXak KodpOHUHEeHTIADHHHHT Y3NYKCH3
dynkunsacnanp. LlyHaak knaub, ab << ¢ TeHrcusauk 6axapuaranaa L (p)
KYNXan HOTYPFyH.

Etapaunanra. (11.6) Tenrcuanuk Gaxapuiacuu aefinuk. By xonsa
L(p)} xynxan TypryH sKaHuHd ucGoT 3Tamu3. ab>c TeHTCHM3NHKAA C BN
WYHAAR ¥3rapTHPAMH3KH, ¥ |) HOAra UHTHACHH, 2) ab > ¢ TeHTCHIAKK
6ysunmacun. Arap c=0 6¥aca, ywGy

L(p)y=p(p*+ap+b)

kynxaara sramus. By xynxaa p;=0 Ba p,;= —%j: 'g; —b unaua-
aapra sra. Bynpan ps s NapHUHr XaKukuil KUCMH MaH}UA 3KaHr KYpUHAG
TYpHOAN. Arap ¢ HHHF HOMPa eTapik AKHH MycbaT KriMaTaaputn oaCaK,
P23 MIAH3NAp MABXYM VKAAH YanAa KoAaan. AMMO HOTb HAAHZ MAaBXYM
YKNaH € yanra €Kn YHITa eTap/n KHYMK MHKAOpAA CHAXHAAN. UKKAHYH
TOMOHA3H MAWIAYMKH, KYNXal HAOH3JAPHHHHT KYNadTMacH Teckap
Hilopa GHNaH OJHHran 0301 Xaara Tekr {k¥nxaz yuyH Buer Teopemaci).
IIyHEAr yayR KYpuAaéTraH Xonaa p-pa2-ps= —¢ <0, p2-p3=>0 TeHr-
cHaTHKNaprad pr <0 {(XaKHKah waRH3) skand kean6 unkaan. Wyraak
KHAu6, a >0, b >0, ¢ >0, ab > ¢ Tenrcusanknhap Gaxapuaranaa L(p)
Kk¥nxan typryH 6yaanu. Teopema ucbor 6¥aan.

YMyMHH X0J1a  KYNXaAHWAHT TYPFYHAMIH IWIAPTHRA 6aéH 3Tamus.
3caatub yramuskn, 6upop

yKnan yuraa woinawran 2 Ta —~—:z:: nwaausra sra. by xoana

Pu piz... Pin
Pe P21 P22 ... P2a
Pry Page-Pre

MmaTpulia 6epirarad 6¥sca, yHUHT k-TapTubau Gowr MirHoph ae6 yutby

P P2 .. e
P P22 ... Par

[P KPR £ 1T



MATPHUAHHHT AeTePMHHAHTHIA aHTHAARH. Yilla MHHOPHH Ax(P) Ae6
GenrnsrafiMua,
11.3- Teopema (Payc—TIypsru Gearncn). Yuiby

L(p)=aop"+aip” ' +... 4+ 8o 1p+ s, 20>0 (1i.4)
koappuyuentaapu xaxuxud Ofrzan n-raprubsu xfgnxad bepuirean
Ofacun. Kyduda xijnxadnune dae, @y, .. ,an Kod@uyuenriapudan
n- TApTUBAU MATPUUA TY3AMUS:

a o a ... 0

a & g, ... 0 »
Q=)0 a, a3 0

0 a,, 2, @,

(11.4) kinxad rypryn 69.4umu yuyn xamma Gow munopaap A(Q),
Az(Q], s Ba(Q) mycbar 6gauwn 3apyp sa erapau’
HcGor. Q MaTpHUAHHHT k-YCTYHHHH €3aMH3:

N PP MY N MY AP
Bynia aey; sneMentiapian a, 6ol IHaTOHaANA KOHAAWFEH, Wiy-
HHHTOeK, arap R+ j<<0, k4 j>n GYaca, as4;=0.

11.3- teopemanan apsan ucGotaadrak 1i.2-reopeMa xycycad Keanf
yHKaaH. Xakukartan, 11.2- reopemaga n=3 3au. Llynunr yuyn yuusuu
TapTHGAN Q MaTPHUAHH TY3aMH3:

a a 0
g a 0
0 g g

Q=

ByHaan:
A Q) =a, AQ=|" @
1\W) =a, = = — ,
a a a4, — Gy,

A3(Q) =aaf2(Q).

11.3- Tecpemara kypa:
ao>>0, ;i >>0, a;>>0, maz—asa; > 0.

a
OXHprH TEHTCH3AMKAAH ag>f§—3—>0 Keanb unKaiu.
1

Iuau n=4 GyAranaa

a a0 0
a a, a, 0
0 aa 0
¢ a a q

Q=

MaTpHuara Kypa:
A (Q) =ap; A2(Q) =aia2—aoas; Az(Q) =a3Ax(Q) ““1104,
A{Q) =as3(Q).

-

" By Teopemanwuur ucGorvun M. Yeraesmuur «YCTOMUMROCTE  ABHIKEN WS>
(Tocreanyar, Mo, 1955, TV -85 ovraay: wacdhiuwn .t MERH.
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By mMaTpruaHunr Myc6aTaMry WApTHAAH
ap>0, a0, a;>0, a: >0, a4 >0,
A3(Q) =a|aga3—aoa§——a¥a4 =0

TEHTCHIJINKIAD Kesn( YHKaAH.
Hiyara ¥xwaw, n==5 Gyaranna

a a, a, 0 0

a e a0 0
Q=|0 a4 a a O

0 a a a0

0 0 g o a
MaTPUUAHKWHT GoWl MHHOPAAPH Kyluaarnua Gynamm:

A(Q) =a, Ax(Q) =aias— Goas, A3(Q) =asA2(Q) —alas,

A{Q) =a:A3(Q) — a582A:{Q) + aoas (aras— aoas),
As(Q) =asA.(Q).

By mudopaapHuHr myclataurugad (ae>0)

ae>0, et >0, 2;>0, a; >0, a,>0, a; >0,
Q10303 — Go3 — Q304 -+ Qoras >0,
{10203 — a0as — afa. 4 aoa as ) as —
< a5 (@103 — apa1a4 — Goras - adas) =0

TEHTCH3NHKJIap Ked G YMKaAH.

2. Eynm monyaruunr 6axocs. Busra n-taprhGaAH yu3kKaR ysrapmac
KoappuluenTad O6up kuHCAH L{p)z==0 puddepenunan Tenrnama
Gepuaran .6yacuH. Dy reHraaMa  XapaKTepHCTHK  TeHMaMacH
£(p) =0 uuur 6apua WIRH3NAPH

Ai=pi+ivy, =12, ..., m m<n

KypHHHIIAA é3nsral OYacHH. YHRa Baw3u v; Jap Hoara tenr GYAHIIAH
MYMKHH, m<Cn GYArasia 3ca Kappain HAAH3A2p XaM MaBxya Syaanu.
XaMMa X0NRa XaM' fi Ta UNSHKAH 3PKAX €UHMHH, fbiu (yHAaMeRTan
cHCTEMaHKW Tonn MyMkHH. Uy n Ta eanmun 2|, 2, ... , 2, neb Gearuaah-
Mu3. ¥ xonga ymymail eunm @(f) =Ciz1 -+ Cozo ...+ Crza Kabu €3nAaA0.

11.4- reopema. Acap L{p) xinxad Typrys 6ifaca, myndal mycoar o
cor Tonrusaduxu, yuby
pi<<—a, j=12, .., m {11.8)

Tenecussuk jpudau Gfjaadu; wy Guian Gupea 6y xoada L{p)z=0 rene-
AQMaRUNHE Xap Oup ewumu yuyn wynood mycbar con M ronusaduxu,
eHUMHUHZ MOOYAL YHYAR by

lp(f) | <Me™ %, 120 (11.9)

TenacusAuk Gpunau 6jaadu.
Hecbor. Apsan (6.15) pyHKunANAp cHCTeMacHAaH OTHHTaH HXTHEPHEA
Zy, s=1,2, ..., neanm yuyn (11.9) dopmyaany ncbotnaiimus. XakHkatad,
2 =£rel}-f
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eunMHH onaitank. By GopMynanHAr HKKA TomouHEH ™% ra 6§aamna:
"z, = ,e{}.i+aj.' - repjf+r'vjf+zx; =felpf-+u}feiv‘-a‘ )

e—at

nau 1e7| =1 6yaranu yuyH ywby MyHocabarra sraMmns:

2 (™

L5 potalt

I _a{) ={'g’ .
e

Ammo (11.8) ra kypa pj+ a<Z0. llynunr yuys Jlonutanp KouaacHhH
KeTMa-KeT Kj/1acak: : v
lim e = lim
= 4 00 = 4 0 e

('8 o
Byuaan {'e M bywkuma ¢320 6yarakma uerapanaHrawJMPH KeauG

unkanu. lyusah knaut, :

| % I <M, t30

e-—-c&.‘
fKH \
|z, | <<Me , 120

ne6 €3yt MyMknh. by Gaxonan goipanaHug, @(f} eYHMHEHI MOLYJHHH
GaxonaiMua, PaBwaHku,

(<G L2 +1Cet H2g) 4.4 1Chl {2l < (1CIIM I+
+ [CoiMat... + [ CalMa)e ™ = =Me ™. _
Hemak, {220 6¥aranaa (11.9) tenrcuznuk ypuuaH. Bynaan xypHHanuku
¢{(f) CYHMHAHT MOAY/TH 3KCNOHeHIHAN PYHKIHA 6YiHYa HOTa HRTHAANH.
11.5- reopeMa. Busza uwusuxau Oup wuncau gaeapmac xosgdu-
yuenTau cucrema x==Ax bepurean 6§aub, $ (1, %) sexrop-pynxyua ynunz
0, t Oowaanruy Kuidmarsapea sea Ofazan eaumu Ogacun. Azap

A marpuyanunz G6apua xoc coraapi Menpud xoexuxud Kucssapea sza
6jaca, y xoada wyndad mycbar r Ba o CORAGD TORUAQAOUKU, Yuwiby

I(t, E) | <<rikle™™, {20 (11.10}
TeHeCu3AUK fjpunau 6jradu.
Hcbo1. Yuby A= (ay), L{p} = (a;;— pdi;) Gesarnnauisapin KHpuT-
cak, Sepuarau chicremanw Y Liy(p)x;=0, i=12, ... , n xkabu €mw
j=1
MYMKHH G¥aaau. Arap D{(p) neG L{p) maTpBUaHHHI AETePMHHAHTHHH
Searnnacak, 3-6061ary MyJaoxasanapiaaH MabJayMKR,

S M, (p) L, (p) =8,D(p)
i=1

=

TeHrMHK ypuHaH. ByHnan:

fom | fu

0= % 5 M(p)Ly()5= % 8,D(P)x=D(p)x, .
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Hemak, arap x=(xi, ..., X») * cHCTeMaHHKT GUPOP eynMu 6Yiica, y Xxonaa
Xxap 6up x, i=1,2, ..., n ymby D(p)x;=0 reHraaMaHnHr eunmn 6jnaan.
D(p) k¥nxan wapr 6¥iinda rypryd. LiyHuHr yuyH Xap 64p x; yuyd jx| <
SR, t20,i=1,2, ..., n, R>0, a>>0 TeHrcuznnkka sramus. byH-

nan ixt < y/nRe™™, 1220,

man e=1{0, ..., 1, ..., 0) — 6up.nm( BeKTOp GVAMG, i-§punsariian
6ouu<a Koopnuua-ranapn HOJlr‘a veur, $ () — Gepunrak cucreMaRKHT
D) =e,i=12, ..,n WAPTHH KAHOATIAHTAPAANTAH e4nMH GYiicuK,

By xoana £, §) c])yuuuua Kylinaarsua

v(t, §) = T Ly ()

f=ij
gsunamn. Xap Oup V(1) dysxuus yuyn woxopuaa [y ()i
<R -ﬁe‘“‘ TeHrcHannK uebornanran sau. Iy cababau, {¢P (¢, £)1 yuyH
6axo wdKapvuwt myMkun. Paswanku, ${f, £) HH Gynaail €3ca 6yaann:

” . :” t
o sy | S50
b(t, %)— R _
Et‘l’:‘:” ”) g:ﬂ-’r':m “) z E,‘b[u (t)
Byunan:

(e, B) = \/(:z :, w*”(t})2+ (f E (:))2 <

3z |¢'**u)1)2+ (z g1 lw">(r)1).

2
Ywoy Z VB Ilp"'(t)l) uponann anoxunaa Gaxonafimus. Coama

xucoﬁ.nam.rlap KypcaTaAHKH,

( TOIE | g (m) = T IE PRI OF+

-}-22 7_ 181 JE; 1 12 (00 19" (1)1, Oynpa X7 #urunanaa (5=

i=l  j=1

2Hau 6axoNatiiu AaBoM 3TTHPAMH3. DyHMHC YuyH abg (a + 5%

TEHrcH3AHKAaH ofaanaunns,
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]

( 3 15,1 (t)l)zé(R“e*z“‘) (z |§,-P)+

[ " 12 Nt
+ore( 11 3 ETENC () gRe

Jow | |

TEHFCHINHKHY XOCHA Kinamu3. Suan (4, §) | yuyH Kylingarn TesrcHaInk
Kesub YHKajH:

(48 < \/Z [(2n+41) 1§ R ] = \a@n 1) RIE|e™™.
Jemax, {11.10) Tenrcuaank ucbornanan, yuia r== \}n{2n+ 1) R.

TeopeMa ncGoT 6yamn. Kypuuaanku, $(f, &) eUHMHHHT MOAYIH
=0 6yaranaa Jderapanadran sa lim | (7, E)| =0, 6ynaa Hoara M-

(= o

THAHLI SKCNIOHEHUHAA QYHKUHA GYinvya Gynanmn.

Scnarwma deap L(p)a=0 (L(p)— n- 1aprubat <u3uRan TEHZAAMAHIURE CHCTEMT-
HUNE XGPAKTEPUCTUK Kinxadu) Tewzaamanuue xapaklepuctux xgnxadu 1) Ourracunune
yaKuRuld Kucai RoAb, KoAZarAGPURUKG Mangui Bfazar uarduaaapea aza dfaca, y yoida
uxruépuil @(l) ewumuunz modyaa 1220 Ofrecanda wezaparancan 6faadu; 2) azap
bupopra waBuanune xaskuxall sucwmu >0 Gfsca, y xoada n-raprubau  wu3auKau

o
TEHCAGMARUNRE I~» 4 00 00 dekcuzea uHTUAAOUZaN € ! ©YHMH, 7-FAPTHONH YH3HKAH CHCTe-

¢kl
MaHHHT MOAY/H HeKCHIra WHTHAafuran he' ewumu mogwcyd Gyradu.

11.3- §. MYBOZAHAT XOJATHHHHT TYPFYHJIHTH. NANYHOB—
NYAHKAPE TEOPEMACH

1. JIanyHop MabHOCHAA TYPFYHAHK Ba HOTYPFYHAUK. (10.2) cucrema-
Ba fi(%1, ooy Xn), ooy fa(X1s oo s X0) OYHKUMARAD XONAT PA3OCHHHHT GHPOD
D, coxacnia aHuknadrad Ba GHPWHYH TapTHOAH XYCYCHH Xocuaaaapu
Gunan yaaykcu3 ge6 kapaiiMns. TypFyHAuK GearwJapuHd 6aép 3THILAA
3Ca XaTTO HKKHHYH TApTHOAH XYCYCHH XOCHAANAPHHHT Y3AYKCHIJAHTH XaM
rTajal ITHAAAH.

D, coxanaH onuwHran a={(a, ... , az) AyKTa {10.2) CHcTeMaunur
MYBO3aHaT X0JaTH GYACHH, AeMaK, f{a) =0 BekTop TeHruK Ypuuau. 1y
Q HYKTAHHHT TYPFYHAHTHHA ¢¥3 GAnan TyWIyHTHpailauk: arap {=0 Mo-
MeHTaa (10.2) cucremaHHHr ¢, a€D, HyKrara eTapan fIKMH HYKTaAaH
YHKAAHTAH €UHMH Y2HHHHI OYTYH KeHHHrH V3arapHulH SaBOMHAA, AbHH
! nunr Gapua (>0 xuAMaTAapuia Wy a HyKTara AKMHAATHYA Koaca,
¥ X0A4a MYBO3aHAT XOJ4aTH @ HH TYPFYH fef aTaw AO3HM.

Kefinurn mynoxasanapumuaga 0, & E= (&, ... , L) Gownanrny
KuiMaTaapra sra GyaraH eunmuu @(f, E) ne6 Genrunafimu3. AnGarra,
MYyBO3aHAT HYKTacH @ HHHT arTpoduiard eddmaap TeKWHPHIJAKLIY
TYPFYHIMKHHUHE aHHK TabpHoH yuyH Kepak. LUyHuHr yuyd wy6xacus,
Es%=a ne6 tannanaan. flemak, @{¢, &) Bekrop-QyHKUHA yuyH ywly
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de(t.§) __
WD =f et 8)),

¢(0, £)=§ (11.11)

MyHocaBariap YpHHAM.

11.2-Tavpund. Aeap 1) wyndad con p>>0 maexcyd 6Gfacaku,
{§—al <<p 6freanda (10.3) eextop-Teneramarune ¢{L, &) eqtmu | Hune -
Oapua mycHar Kubgmarsapude anukaarean 6gaca, 2) xap 6up myc6ar con
e >0 yuyn wynOaii mycoar 8, d<<p ronurcaxu, |E—a|<<d 6jrzanda
b rune bapua mycbar gudmaraapu yayn 1@fi, §) —al <& rexzcussuk
bamapuaca, y xoada (10.3) sexTop-renzAQMaHUNE MYBO3AHAT X0AATY
a Jlanynoa masrocuda typryn Jeduradu.

Arap Jlany#oB MabHOCHAS TYPFYH GY/irah MyBO3aHaT X0AaTH ¢ Y4YyH
3) myHpai mycBar coH ¢, 6 << p MaBXya 6yacakn, |E—al << o 6Yaranaa
ywoy

lim le{t§)—al=0

MyHocalart Saxapuatca, y Xxoasa {10.3) BexTop-TenraamMaluir MyBo3aHar
XONATH & QCUMRTOTUK TYPFyH NeHHJadH.

lp(f, E)—al<le TeHICHINNKHK KOOPAHHATANAp Ounay &3cak,

\/(cp, (1,8) —a) 4.4 (9 (1, E) —a,) <& TEHICH3AHKKA sra 6yaa-
MH3. ByHra 3KBHBaseHT n Ta

ke

T
ZR=n k>0 i=12, ..,n

i=

ke
’ i(p.-r(t! E) —aui <'_;-v

! —_
lg (LE)—a ) < 7

TEHFCH3/AHKHH €3HIMHME3 MYMKHH. ATap WY TeHrCH3NHKAapRaH KaMuaa
Gurracu YpuHan 6Gyamaca, reruwnud @{f, £) mekrop-eunm Jlanywos
MabHOCHAA HOTYPFYR feituaain. ByHra Mucon KuauG, X0AaT TEKHCAHTH-
DATH 3rap MAH3APACHHH KENTUPHIL MYMKHH.

IHAH n- TAPTHOAH YHIHKAK GHP KHHCAH MYXTOP CHCTEMAHH OJafAHK.
Mabaymkn, arap A MaTPHUAHHHT XOC COHAApH MaHpuril XakKHKHN
KHCMJapra 3ra Gvaca, y xoaaa 0, E Gownanryy KuliMataapra sra 6yaran
Yt &) eaum yuyn (11.10) TenrcHannk YpuHAM. UU3HKAH OHP KHHCAH
cucremasa a=0 Oynaan. IlUynwnr yuyw & — 6Hpop Myc6ar CcoH

Gynca, 5=-§— ne oanln MyMKHH. By Xosda |§I<—E— 6ynraH-

Aa I{p(f,§)|£r|§le‘““<:r-—?—e_””<e, uyHkn e <1, a0, {>0.

Hemak, uu3nknn Oup HKUHCAH MYXTOp cHeTeMa yuyi a=0 ayxra Jlany-
HOB MabHOCHAa TypFyH. Byuaan tawkapwu, (11.10) TeHrcusinkka kypa
0 peb uxTHEpHA KHunk Myc6aT coMHM oaHHca XaM lim  |e@(f, E){ =<0

j—r
TEHFAHKKA 3ramMmui. llemaK, a=0 HYKT2 ﬂﬂﬂyHOB MabaoCHAa AaCHMATOTHK
TYPFYH.
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A- TAPTHO/IH UYM3HKJAH ¥3rapMmac Ko3(pGHUHEHTAH JHQdepeHuHan
TeHr1aMaHHHE TPHBHAJ €4HMHHH XaM TYPFYHJHKKa TeKILHPHIL MYMKHH.
BynRuHr yuyH TeHrsAaMaHH KaHOHUK V3rapyBunsap €paaMHia MYXTOp
cHcTeMara keatupuaand. Cyurpa KoopanHata Gownaan H6opat 6Varan
{{x1, ... , Xxa) nap ‘asocuna) MyBO3AHAT XOJATHHHHT TYPFYHJAHTH
TeKwHpuaaan. ByHaa p;<<0, j= 1,2, ... , m TeHrcHanMHWKAap YpHHAH
6yaranna saka (11.10) Tewrcusauru YpuHau 6¥najn Ba ACHMITOTHK
TYPFYHARK Keanb HRKamu.

IOkopyaa aldTranuMuzfek, arap A MATPHULAHHHT GHPOP XOC COHHHUHT
XaKKKMA KMCMH Hoara TeHr GynanG, KoaAraHaapuHHKn Mandui 6ynca,
Yy X013 MYBO3aHAT XoaaT JIAanyHos MabHOcHAA TYpFYH B¥aaan. Ammo
Yy ACHMNTOTUK TYPFYH OYnMafan. Arap 6HpPOp XOC COHHHHT XaKHKHH
KHCMH MycGaT OVaca, mysoszaHaT XxoaaT TYpFyH Gyna oamaiian. IHy
MyHoca6aT GHAAH HOTYPFYH MYBO3AHAT XONATHHHHT TABPHPHHU KeaTHpA-
MH3.

11.3-Tabpud. Azapoa wyndai mycbar con n masxyd Gjacaku,
{10.3) remzaromanune xap Gup @(l, £} exumuea moc rpaexropuscu yuiby
IE—al<p wapnune &, Es£a wnykracudan OGoutsanub, wy twapdaw
arbatra wukca sa yrea bowka Kadtub xeamaca (Gowkava afTraHga,
myHaalh myc6at cob T=T (&} ronuacaku, {=T (£} 6ynranna ¢(f, &) eunm
AHHK/JAHTaH Ba { HHHI Wy €4yuM aduKAaHran £ >>T kuiimatnapuaa |g(f,
£) —al| = TeHrCHAIHKHM KauOaTRanTupca), y xoana (10.3) sexrop-
TEHEAGMANUN2 MYBO3ANRAT xoaaTu a Gyryraall HoTypryn Oediuaaduy.

HotTypFyH MyBO3aHaT XOAATH, YMyMaH aATranaa, SyTyHaai HOTYPFyH
6¥nra oamalnn.

ByTyHaai#t HOTYPFYH MYBO3aHAT XOJATHra MHCOA KHAHG, HOTYPFYH
TYeYH HYKTANY, NOTYDFYH (POKYC HYKTAHU, HOTYPFYH TYFUAMA TY2YH 6a
okyc HyKTanapui (XaMMacH TeKIWHPHAAAH) KeATHPHIU MYMKHH.

2. MyxTop CHCTeMa eYHMHHHHT [PYROAAAUL XOCCACH.

H.-nemma. (10.3) sexrop-rencaamanunz 0, § Gowranruy uinar-
Aapea 3ea bfazan ¢(f, 5} ewumu yuayn ywidy

oll, 9(s, Q) =¢(s+1 E) : (11.12)

airuar gpunan 6§radu (by epda 1, s — aprau faeapysaurap).
(10,12} aauusr Ousan ugdodaranHean XoCCcQ MYxXTop CucTemd
eUUMURUNE 2pynnaiaut xoccacu def toputusadu.
He6o1. Mabaymkd, & Tailui HyKTa. DHAH § R XaM TaliWRJI1a0,

n=g¢{s, §) (11.13)

Ae6  Gearmnafimus. (10.3) BekTOp-TEHrAAMaHAY o' (=9, W)
eunMunrk Kypaiinnk. Jlemmana xypcatuaranmmaex, ¢(f, &) Bexrop-
¢pyvkuna (10.3) renrnaMavudr edumu. LIyuuar yuyu (10.3) TeHr1ama
MyxTop 6¥sarannnan ¢!+ s, ) dyuKuuA Xam eunM GYnaan. ¥uu (p (2) (i)
neb ﬁe.rlm.nanmus Iynaait kuanu6, (10.3) renrnamManuur nkkura @'Y ()
Ba @2 (f) eunmnapura sramus. By eunmaap ymymuii Gouwtanruy
KHHMaTAapra 3ra, YyHKH

W0y =90, )=
o 0) (04 5 D 2
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TEHIMHKAAp  ypuhaH., Jlemak, AroHaJHk TeopeMacura  acocad
¢V () = ¢ (¢) Ba wy 6uran 6upra (11.12) adtuuar ypuwna. (1.1-nemma
HCGOT 3THAAH.

3. Mycbar aHMKIAHTaH KBAAPATHK KYPHHHLIHMHT 6ab3H X0CcanapH.
n YA40BAY $Ha30HHHT Y3rapyBUH BEeKTOPHHU X = (X1, ... , X,) gedank. Ly
X BEKTODHHHI KBaApaTHK Kypuuuiuin ael ywly

W(x)=

(wij=w; — XaKHKuA coHaap)

e

dopmyna Gunad aHuksaavral W(x) ¢yHkuuara afitanaan. Lly6xacus,
W (0} =0 renrank Ypuunu. x=0 6¥araHna KBAAPATHK KYDURHLL AHUK
Myclar €xu aHHK MaRQpui HWwopany GYAHW XOATapH MYXUMIHP.

Arap nxtuépnii x=0 yuyn W(x) >0 Gyaca, KBaapaTHK KypHHHIU
W(x) mycOar anuksanzan peinnain. MycGar aHHKAAHIaH KBAAPATHK
KYpHHULIHHHT KeRUHrH MyJcxa3zanapaa 3apyp OGyaraH XxoccacHHH
KeJATHPaMH3. _

11.2-nemma. Hxruépud myc6ar anukaanean Keadparik KGpunuis
yayn wynoal uxxura mycbar p 8a & comAapru TORUWL MYMKUHKU,
UCTAA2QH X 8eKTOpR yuyn yuby

plxlP < Wix)<vixl? (11.14)

TEHeCUBANKAGD Ypunai Gfaadu.
He6ot. (11.14) Tedrcuanuxnapuu uctotmaul yuyH

&l =1 (E+E+..+E=1) (11.15)

6upank cpepann onub, W(E} ¢ynxkuusun wy cpepaxa kypamus. W(E)
¢ynxuna (11.15) cdpepana ysaykcHs pa Mmyc6aT aHHKAAHTaH, chepaHHHT
¥3u sca énuk dverapadanran tynnam. Wiywnur yuyn W(E) ¢ynxuns
(11.15) cepana y3uHUHI SHT KHYMK W Ba Hr KaTTa v KHiAMaTaapHra
spuiaan. Cpepanuur 6apua £ sekTopaaph HoafaH Gapran 6Varann yuyn
u Ba v coHaap MycGataup. Uy p Ba v connap (11.14) Terrcuanuk
SaxKapUIHLUIN YUYH HIAAHTAH COHAAP FKAHHHH HCOOT 3raMu3. IOKopuoary
mMyaoxasaJfjapnaH

p<WE <y, EelE:lEl =1 (11.16)

TEeHTCH3NUKAAp Keaul unkany, yasa p >0, v > 0. Llly chepasubr BekTops
épaamMuaa ¥ =AE BEKTOPHH Ty3aMH3, YHAA A — HXTHEPHA XaKHKHI COH,
Papitanku, |x| =2l =IA] |El=I{Al. Duan (L1.16) TeHrcuaAHKNAPHU
A% ra kynadTHpamua:

A2 KAPW(E) v,
Oynoan
wllP SEW(L)<vlxl
8KH W(—;—)=-;7W'(x) TEHIVIHK Vpurjau OyJAraHuaaH whananrau
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(11.14) Tenrcusnnknap keau6 unkaan. lynnah kunn6, (11.14) renrcus-
JuKnap HeloT ITUAAH,

4. Jianynos QyNKUMACH KBAADATHK KYpHRHW cHdaTwaa. DciaTHG
yramuski, arap ownk D, TynnamMaa 6upop anddepenunanianysun F(x,
-r y Xa) bYHKUNA Gepuiiran 6yaca, 6y bynkuuaaan (10.2) cucremara kypa
f 6yiua Xocwna Kyfiuaaraua anukaadaan: {10.2) cucremanuur q{f) =°
OolnaHFHY  WAPTHH KaHOATABHTHPaAura#h evuMHHH @) ReAanK.
(10.2) cucremara xypa F,;, (x) Xochna

Fion 0) =5F(@(O) iy 80 Fop ()= I #50(x)

¢dopMyna GUAAH aHAKIBHAIH.
DHAU

x{.:

i

%k

& x,, i=12, ..., n (11.17)

i

YH3HKJIH GUD XKHHCAM HOpMan cHerema Sepuaran Siacuu.
11.3-aemma. Azap (1117} cucrema marpuyacununz Sapaa xoc
conAapu Manui xaKuKuil Kucmaapea sea Ofaca, y xosda wyndai
mycoar aruwaauzar  Keadparux kfpurnuw W{x} maswydxu, 6y
kfpunumnune {11.17) cucremqea xifpa ! 6ftiuva yocuracu yuwby

W0 (1) < —BW(x) (11.18)

TEHSCUSAUKHI KAROATAGHTUPAOU, ynda x-uxruépuld sextop, f-mycbar ea
X 2a Gorauk BHiMazarn XOKHKUE COH.

Hebor. JleMManHHr HCOOTH TErHILAKW WAPTAAPHH KaHOATAZRTHPA-
IRFaH KYPRHHINAY Kypuigan uéopar. (11.17) cucremanunr 0, § Gounan-
FWY KuiMaTaapra sra GyaraH eudMuHM (!, &} mehnauk. ¥ xonaa
L1.5-Teopemanan MabnyMku, Y{f, £} Hu SyHpaii éaca 6ynaau:

PLE =3 B¢ (), )

6ynna $¥ (#) Bekrop 11.5-Teopemana KypHarau sexTtop.
Ywby

WA (11.20)
0

X0CMAC UHTerpaiy KYpafinuk, YHUHr AKHHAALIYBYM SKaHUHH K{pcaTa-
mu3. (1!.19) myHocabataar dodiganannt, (11.20) wurerpannn

2 gl e e (11.21)
=1 =1 o
KypurMIAa E3mur MyMKuH. Xap 6up Pe{t), £=12, ... , n PYHKUHSA

11.5- teopemara kypa |¢e(t)] << JaRe ™ (¢320} TeHrcH3AHKHM Ka-
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HoataauTHpradd yuyn (11.21)} niopaparn xap 6Hp xocmac HHTerpan
AKHHNawysun. Jemak, (11.20) xocMac HHTErpas xaM AKHHAAWYBUH. ¥RH
W{E) 6unau Gearnnafinuk:

i =1\l Pa (11.22)

Wi(g) PpyHKUHA (11.21} ra xypa &, .. , & ¥3rapypuHAapHUHT
KBajpaTHK KYpHHHWKaKp. [y kBaapatuk KYpHHAW MycGaT aHHKIAHTaH,
uyukn (11.22} popmynana Huterpaa octuaard ndopa £ 0 yuyn myctar.
Hemak, W(&) >0. Juau ywby W, ,;, (£} xocunaun xucobnafimus. As-

pan W(y(i E)) cpyHKuuﬂHu Kypamu3. ¥ Kyuunarnqa AHHKAAHAAH:
Fpynnanain XOccacHra Kypa

o0 =+

Wp(r ) = | |¢(r+r,§)|2dr=§ lb(r. &) [dr.

] ]

Paswaukn, W{p{t, 8))}ico=W(y, (0, &)) = W(E). Wiynunr yuyn

Wi (B) =2W @it 8) lo,=15 | 198 Pavl,_,=

= — M (LE o= —IEI".
Jemak,
W:H.Jﬂ (§)=— |§|2
(11.14) TEHrCH3NUKAAPAAH MKKHHUUCHHY OfaMi3.
W (&) ikl

6yHAaH -—i—W(E} = — |EI%. Wynaait kKuaub,

W{Il.m {5 < “-‘{—W(E,)

Demak, {11.18) tenrcuaank W (&) onnuaa p=_1 kospduuuent Gunan
¥
Gaxapuaaam.,

5. Jlanynos — INyaukape rteopemacH. Bua Kyfinaa KeaTupaawran
TeopeMa MYBO3AHAT XOJATHHHHE ACHMINITOTHK TYPFYH GYAHIUM XaKHAA
6ynuG, y ertapav wapthu Gepanu. Kynuwua Gy Teopemana TaBcus
STUNAAHrAH MeTOOHM Oupuruu axunsauwiuw O6YAHYA TYPFYHAHK 8KH
Jrnynos — lMyankapenune Gupunay yoynay ne6 ioputinagv. Maskyp
YCYJ MYXTOp cuUCremalap yuyyH baén sthnany.

Buara (10.2) myxvop cucTema Gepuaran 6¥an6, a= (ai, ... , @,} YHHHF
MYBO3aHaT HyKTacu OVicHH. Y6y
xi=a+4y, i=12, ... n {11.23)
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aAMAWTHPHIL €pAaMuia AHTY Y, Yz, ... , Ya HOMABAYM (PYHKUHANAPHH
KMpHTaMH3. Papwanky, x;==y;. IMan (10.2) CHCTeMaHHHT ¥HT TOMOHHAA
xam (11.23) aamawTtnpuin 6axkapu6, xap 6up fi{x, ..., X) QYHRKUHAHH
a HyKTa atpoduia Teilinop Karopura éiicak, Kyinaarura sra 6 y1amMua;

it aa
Moty =@+ I 22 yr, =12 e (124)
!

f=1

6yHAa R; — AHTH ¢, ... , Y= HOMABIYMAEPra HHCOATAH HKKHHYH TapTHOIH
KHYHK MHKAOpAap. Papas OFdnua, @ HykTa MyBO3aHaT HyKpacH 6yaranu
yuyr fi(a@) =0. Wynuur yuyn xi=yi=[{a+y) skauutu xuncobra onubd
(10.2) cHcreMand xyHuaard KYpHAxiaa €3amMus  (adrd HOMabAyM
Pynkuuaaap 6unan):

,=i:J a,:;::) y+R, i=12 ..,n
Arap
=i’%.‘£l_ (11.25)
De6 Gearnacak, OXHPrH CHCTEMAaHH GyHAAl €3I MYMKHH:
=3 ay,+R, i=12 .., 1 (11.26)

f=1

Arap (11.26) cuctemMana Konauk xaanapiu {R; napHH) Tywupuo
KOJAUpCcaK, Xocua 6¥araH yuwby

4= 32 ay,i=12 .. .n (11.27)

j=1
CHCTEMA OupuRYl AKUNAQUILIW CHCTeRaCH AcHNany.
11.6- reopema {JIsnynos — [lyankape teopemacu). Azap A= (a;)
sarpuganane ((11.25) ra Kapanr) 6apua xoc conaapu manpull yaxukud
Kucmaapag 32a 6gaca, y yoada (10.2) cucremanune mysoszanar 504aTY

a acuMnToTuk TYpryn Ggaadu; THarapox adrearda, wyndald  cou
o >0 saswmyodku, |E—al <o Ofacanda ywby
f@(t, B} —al<<rik—aje (11.28)
{Oynpa r Ba «—§& ra Gofaux OynMaraH MycGaT COHNAp)} TewaCusAuUK
dpunau 6faadu.
Hc6or. MyBo3aHaT XonaTw KoopadMHaTa ol GuAaH ycTMa-ycT
Tywaan, aben @ =0 aecax, ymymuriinukka 3ng 6Ynmafian. Byura ca6a6,

Y==z-+a. alMalTHPpHIl x¥x=@a MyB803aHaT XoJdaTura z==0 MyBo3aHarT
XONaTHHH Moc K¥Aan Ba ymby

G=f(z4a)=f(a)+ 3

i=1

df{a

) .
o, z4R,i=12,..,n

chucTema Xocuwn 6Yaanu. Byngman A matpuua ysrapmaranu KypuHuO
TypuGan. ynaaii knand (10.2) cucTeMaHHAr MYBO3aHAaT XOMaTH @ YUYH
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a=0 ne6 xucobrafimus, /lemax, (11.23) anmamTnprinnan x;=y;, i=1,2,
.. » 1t Keaub uHKAzH.
Uly ca6a6au (11.26) cucrema

«€-= % ai;x;+R.-. i=2, .., n (1 1-29)

i=1
KYpHHWUIAE €3unanu. Keitnury MyaoxasanapHu Hasapaa TyTHO, R;
KOMAMKHHHT KYPHHAUWMNH XaM é3H6 Kyaiauk:

: A ()
R=22 Z

f=1 k=l

dxdx, %% -
Wix) suam (11.27) umsukan Gup MHHCIH HOPMaAn CHCTEMaHHHT

JIanyHoB pyHKuusacH 6yacun. Wy pynxuuagan f 6yhuva (11.29) cucre-
Mara kypa xocuaa onamus:

I (] W " 6W
Wul.zg;(x)= z '?—ti:—_x‘)'aiixi"‘ Zz —a:f]—R,=

=1 ji=1 i fm=]

oW

=W+ I '—% R.
i=1 ’

W(x) dyuxuua (11.18) Tenrcusankun xanoariantupain. Ulyuuur
YUYH yWoyra 3ramua;

W20, (x) < ~BW(x) + Z

jm]

W (x)
ax, R‘
3uan (11.14) Tenrcusanukka Kypa, wynaal KHuHK b >0 Masxkyaxu,
Wix)<b (11.30)

TEHFCH3IHKHH  KaHOAaTjaHTHpaauraw Bextop x€D, Uy W(x)<b
TEHTCH3IIMK D, Tynnampa sanunconand Ttacsupaaian, Oy aHannTuk
reOMETpHANAH MabiayM. IOkopraa R; yuyk €3unran dopmyna G¥iinua R;
(YHKUHA KBAAPATHK Kypuuuiuzan wGopar. Sfua (11.14) Tenrcuanukka
Kypa

|R:|éklx|2€—f:W(x). & =const

! -
Ba x| < VC,; W (x) TeurcHsaHKKa aCOCAH THAHKAH KYPHHAULIAH HOOPAT

" oW {x} _
6yaran ~ax YUyH Yty
I ——1__6‘:;."} <INW(x), I=const

L}

TeHrcHINMK Ypunan. Lynnai kunn6, wynaaf Myc6aT g COH MapXy/KH,
(11.30) Tenrchsnuk Ga>kapuAranfa KyMHEarura sramus:

z SR <q(win)

Fa=]
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Ulynaafh mMyc6at ¢ cOHHU TaHAaHIMH3KH, VIU0Y TeHTCH3AHKAAP YpUHAM
Gy¥ncuy:

c=<lh, qVE a:.’,_-g-.
iy Genrnnap Ba wKopulard Gaxonap €épaamuia UIYHH TOMAMH3!
W0 () < —BW(x) +4( WX =W —~B+eg VW) <
SWE—p+g LISV [—s+5]=—FW0),

Wix)sc (11.31)
TeHrCH3AuK Gakapunca, KyHuIard

W, 0 < —EW(x)

S'bHH arap

TEHMCHIAUK YpuHAH G¥nann. a=%,nemax, {11.31) TERrCH3JIMK YPHHAN

6yarakuza
W{ L2 {(x) <K —2aWix)

TEHICU3AKK XaM Gamapurain.
3uan § (11.31) ananncoudHRHr HXTHEPUT yuku HyKTacH 6YACHH, AbHY
E HyKTa yduyH

W(E) <<c (11.32)

TEHICUINUK GaXcapHaamLH.

{11.29) cuctemanuur 0, & GownawFuy KuAMartnapra sra Gyaran
eunmuin @(f, E) Ba WL, £)) nu 3ca w(f) pe6 Genruaanmus. by w(f}
POYHKUHS { RU¥T {220 TeHrcH3JWKHH KAaHOATJNaHTHpaaWraH Ba ¢(f, &)
euyuM aHHKJaHraH Gapya KMAMaTiaapdaa aHaKAadraH 6Yau6,

o) <¢ (11.33}
TCHTCH3ARK Damapuirakina, o(f) HUHT X0CHAACH yuyH yuuby
a(t) < — 200 (f) (11.34)

TCHICHINUK XaM Gaxkapuaalu. Xosup @(f, &) eunm 6apua {0 yuyn
AHHKJAHTAHHHH HCGoTaaliMn3. Papas runahauk, (¢, £) dyHxuna f AuHr
Gapua Myc6aT KufiMaTiapuaa aHuknaHraH GyaMmacuH. ¥ xodna
x=q@{¢, £} HyKra ¢ Hpnr opTHO Gopuwuy 6unan (11.31) sanunncouanau
anGatra uuknb keragu {[1] 24-§. B Ganara kapasr). Terswar uykra
{1 1.3} saauncouaHuur yerapacura GUPHHUH MapTa KeJraH MOMEHTHHH
¢, >0 npeitani. Lynra kypa 0= i{<¢ opamikaa ¢{f, £) HyKra
(11.31) aaannconara tersnuman Ba (11.34) renrcuanux ypunan 6¥aaan.
Bynaau w(f} << 0 yukagn. Hemaxr, c=o{t') <o {0) <<c ra sramns. by
sca anaauar. Wywaain kuaub, w(f) dywkona | Hear mycbar Gyaran
KHiMaTnapuia ahuknanrad. Arap E3=0 6¥yaca, o{f} >0 O¥iaxm,
ayrks W{g{f, §)) >0, arap ¢(4, §) =0 6ynca, Mmavaymkh, {0, §) =
=E({=0 pa), @(¢, &) =&, 0. llemax, davar E=0 O6yarangaruna
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W(g(t, £)) =0 6yanwn mymin Ba £550 na o{f) >0. [ysnur yuyn
KyhHAary coaga XHCOGAallNapHit aMajra OlHpaMH3.
’ i

o)~ 9q Sz:f: At —2at, 130,
i)

all)

Inw({) — Inw(0) < —2at

EKH
InW(p(E)) ~InW(E) < — 2t

éKH .

Wip(LE)) < W(E)e ™ .

Buan (11.14) pan x=q@{t, &) 6yaranna ple(f, &) °< Wip(t, &) Ba

x=F 6yaranna W(E) <<vIE|? skaunurn uukann. Llywra xypa W(E) <c
6vrraiaa KylHparura 3raMmus:

ple(t )< Wio(s, 8 < W(E)e > <vigle™™

{@{t, E) I%%l%lzrw (11.35)

Hua (11.14) Tenrcuanukpan

I§I<o='\g ' {11.36)

MmyHocafar Vpuhaw OGysravina (11.32) TeHrcusiuk KeAnS uHKaAM.
lynpait xkuan6, arap (11.36) myHnocabar Vpuuan 6yaca, y xoaaa
(11.35) Tenrcuanuk ypunau 6yaaaun. Uly (11.35) HAHT MKKM TOMOHHZAH
KBaapaT HJIAH3 OJCaK,

l(tE) [ < \E Ele=. 10, (11.28)

lly 6unan a=0, r< '\E yuyn {11.28} renrcusiaux Ba JAeMak,
JlanyHos — [Iyankape reopemacu ucGoT 6¥aaH.

of, (a)

6x;-

mycbar xarkukui Kucxaapea sea 6gaca, y yoa0a (10.2) cucremanune
MyBo3aHaT xoaaru a Gyrynsal Typrynmac Ofaadu.

Hc6o071. ABBanru TeopeMmanarn Kabu a=0 aeimus, {10.2) cucrema
Gunan 6upra ywby

11.7- reopema. Azap A =( ) MOTPUYARURE Bapua X0 CORAapY

X=—f(x) ~(11.37)

BeKTOp-TeHrMaMaHH Kypamus. By rerrnama yuyn xam a¢=0 MyBosaHat
Xxonath 6Ynaan. 11.6-treopemajarn Mynoxasasapra Kypa  wy
(11.37) renrnama yuyn xam Jisinynos ¢yHKIusacH MaBxKyn Ba W (x) ¢
TEHTCH3AHK Gakapuaradia

Wm.:}?; (r) < --2aW(x)
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myHoca6ar Ypunin. byngau:

Wm.;m(x)= ;{_ Lﬁ:{}— (—F{x)) << —2aW(x)
=1 f
KM o
W0, (1) 22aW(x) (arap W{x) < c 6jica).

Auan E— (11.31) 3naMOCOMAHMHE MYKH HyKTacs OVaCHH. w(l) =

= W{g{i, pefiauk. By xonna e(f) PpyuxkuHa
ol ® )d)(t) = 2aw(l) {arapw ({) < ¢ G6yaca) s {(11.38)

TEOHFCH3AHUKHY KaHoaTaaHTupaau. Es20 GysiraMpa w{x) >0. Wiynunr
YUYH KyRHAArd XHCOOAAWNADHR GamapHil MYMKHH!

I

S0 G10)
i) S""” df=%at, (20,

o(t) 2 0(0)e™, W(glt, §)) = W(E)e™.

OxHpri TeHrCH3NHKAAH KYPUAAAHKA, ! Youwk 6unan x=@f{{, £) Hykra
(11.31} snnuncouanan an6atra unkub keraau. Uy Hyxra snnunconara
GowkKa KafATHG KeamacAnrund HcbornafiMus. Tecxapucuwu dapas
stramuz. Wynaai mycGat ¢ >0 TonHAaAHKH, w (') =C Ba eTapin KHYHK
Mmyc6at Af aap yuyH w(t’4Af) <<¢ myxocabaraap ypurau GYACHH.
Jlekun Gy mynocaGatnapian o () < 0 skanu keanb uukanu. Tonuaran
TedrcHaank (11.38) ra ana. ((11.38) Tenrcusauk £=1" aa TVFpH, UyHKH
w(f{y=c). WMydaait w&uand, (11.3]1) SAAHNCOHAHHHT HYKH x=E§
HyKTacHAaH Sowmwanaguran Tpaekropua x=q(f, &) BaKTH 6uaaH wy
anMiiconaaal anbarta YHKuUG, CYHrpa yHra 6owka KalTHl kenmaiau.

Ywéy Wix)<lvlx|® Ba || <o= '@ TeHrcHaaukaapaan W(E) <¢

kenu6 unkanu. Hemak, 1E| <<o map W(x) < ¢ 3anuncols uiuHAa ETHIUR
kypcatunau. Lyngail Kuaub, 6yTyHaall HOTYPFYHAHK Tanpudura Kypa
TeOpeMaHuHI HCOOTH AKYHIAHAH.
af.(a)
11.8- Teopema. Azap Aﬁ(—m) MATPULA XOC COHAGPU U4uda

axj

raxuda Gurrace mycar xakukui kucuxea 3ea 6§aca, y xoada smysosanar
xoaaru RoTypryn 6gaadu. '
Hebor ioxopuAard wKKH TeopeMaHUHT HcborHra Yxiuasl.
Mucod. MareMaTHK MaATHHK TEHIAaMacHHH, SbHH YOy
fp-+ g sin =0 : (1.1
TEHINAMAHH EKH KARHOMWK ¥arapyBuwiapaa
& =Py
'y (11.2)
Fo= =78 @
CHCTEMAHH K§pafiauk. By MyxTop cuetemasnur mysosaunar xonatnapu (0,0}, {kn, 0} (k —
GYTYH COH) HYKTaZapaak n6opat GYANG, CAHORAN THRAGMHI TAUIKHA STaNN. & HAHT KydT
KHAMATRADHTE MAATHHKHUEI KyifW XOJATH, # HUHT TOK KHAMATAAPUra 3Ca JKOPH X0JATH
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moc kenand {61- uuama). By BYKTANADHAHE TYPFYH EXH HOTYDFYHIHIHHH TEKIMAPHLS y-&ym}
ia&ar HkskuTacud, aske 2= (0,00 sa o' ="(n, 0) uyKTaRapHH TeKWHpPHUI eTAPAH, '

san @' = (0,0) HyKraru onafuk, Moc GHPHHUM RKAHAALIMIE CHCTEMACH
'Q’l =
. (11.27) 4
o= _‘_?“@1 ;

0 1
KYpHHHWAA OYNKG, A:::(a_.-,-)::[ £ D)' By marpuuadi#sr xoC COHAAPH 3, —

{

= f'\E, A= —i '\E KypHaaaunKy, X0t COMEAPHHNT X2aKHKHE KHCMAapR Poara

Teur. Bywaan (0,0) hykra (11.2) cerema yuyh JIANYHOB MaBHOCHAA ACHMIATOTHK TYPEYH
3Mac. AMMO MaATHHKHHHT KHYHK TeOPAHHNAPH YUYH Sifl ) ~ ¢y BA Oy Xoaxa {0.0) nyxTa

TYPFYH 6§naau, uyHkn {11.2) yuyn q;(f) = _A( '\Ecos \FJTH-G)' Yo lt) =

=A sin( V?:H.a) {A=0, « - uxTeépui Jarapmacaap) sa moaya |q(}|
werapananran. Wywra yxwanr g == (1, 0) HyKTara MOC CHPHHYH AKHHAALWKRI CHCTEMACH
o =P

@2=%@t

0 1
GG, A=l ra 0]. Xoc counap A, = %, hy=— V@
f

Xoc connapzak Gupr MycGat 6%aradr yuyr (x, 0} wykra {1 1.2} cucrema yayu Jlanyuon
mabHocHaa HoTYpryH (18- Teopemara xapaur).

6. Evamuuar typrynanrd. Busra {10.2) myxrop cucrema Sepuaran
6yand, (4, E) dyweaun wy cucremauur ¢(Q, &) ==& wapTHH Kanoar-
JAHTHPAAHTaH e4uMH GYACKHH.

1i.4- ravpud. Acap uxruépuit e>>0 ywyn wyndaid 5>0 sasxyd
6gacaxu, 1) |n—E| <8 Tenecusauknu KQROGTAQHTUPYBHU | AGD YUYN
@t ») euum bapea [ 220 sap YHYH QHUKAGHEAH; 2) lg(t, B —oit, n} <1
reHecusauk 6apua | =0 aap yuyn Gpunan 6ijaca, y 50ada (10.2) cucremn-
nunz (i, &) evumu ﬂsnynoe Masrocuda ryprys deduasadu. AKc xoada
TeSUWIAL exuUM HOTYPFyH deduradu.

Arap 11.4- ravpupaarn 1) Ba 2) maprnap Gunan Gupra AHa ywby
wapT Gaxapuica, ALHH 3) WyHAAA k4HK ¢>0, ¢<§ TonHACaxn,
In—&l < g 6yaranza ywéy lim|e({ &) —q(t, )| =0 wmyHocabar

o -

ypuniin 6¥aca, y xonna (10.2) cucremanuur @f{f, £} eunmn acumnrorux
ryprys fefinnann. Horypryn euumiaap yuyn yuwby

£ ke
}q3|(1,§)—-(p1(1,1])}<%?, s Imn(t,ﬁ)—%(t.n)lcw,

Y B=n, k>0, i=1,

J==1
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TEHICH3JAHKMapaad KaMHAa OrTracH GaxapuwiaMafiad. Arap Gy TeHrcus-
Aukaap 6up saxraa Gaxapuamaca, (10.2) cucremannur @(f, £) euums
OyTynaail HOTYPFYH AelHA2AN.

EYMMHHET TYPFYHAHUTHHH TEKUIHPHLI MACAJACH MYXTOPMAC CHCTEMA
MYBO3AHAT XOJATHHHHT TYPFYHJAHTHHH TeKWMPHIUGE KEeATHPHJIHILA
MyMKrH. XakKKaTak, (10.2) cHcTeMathuHr GHPOpP eyuMuHH onaiauk, Ywa

cHcTEMana
y=x—o(tt) (11.39)

anMawTupnidakn  Saxkapamn3. Pasmwankn, {11.39) npawr x=¢{LL)
6¥aranga y=0 xeand vunkagH. Aamawrupaw (10.2) cucTeMatH

KyhiBaarn .

y=fy+9(LE)) —F(e(LE)) (11.40)
TeHrAaMara oaH6 kenaau. DBy Bektop-tenrnama yuyw y—0 eunm
(MyBoaanar xonari). ®akar acnatub yTamuskn, 613 MyBO3aHAT X0AaTH
TYIWYHUACHHH MYXTOP CHCTEMaaap YUYH KHPHTTaH 3A4K. (11.40% tenrna-
Ma 3ca MyXTop 3mac. AMMo

g=F(t, y) (11.41)
KYpHHHLULAAMH TEHTaManap YIyH XaM g HHHr F (i, i) QyHKinHaug Hoara
afiIaHTHPAAUraH KHAMAT/IapH MYBO3aHAT XOJATH Zeflwnali. Arap { uu
napamerp Ae6 Kapaaca, eHHMARHKT rpaduruHi (Y, ... . Y} ¥arapyBunaap
¢azocuaa ypravunasn. bynaa rernwin esHMHAEF rpadura (E1.41) vedr-
AaMaHuHF Tpaexropusacu, (Y., ... ., Y.) V3rapypunaap ¢asocu R" 3ca
xoaaraap Qasocu nel OPHTHAARM.

7. MyxTOpMac CHCTEM3 CEYHNMHHUHT TYpFywawrs. Euumnn nasom
ITTHPAW macahacw. Busra {11.41) Bextop-teuraama Gepuaras 6yaué,
F{t, ) dynruua D,y coxana eHHMBHHT MaBXYMJHCH Ba STOHANHIH
XaKHiara Teopemanapaau GUPOPTACHHHHT  [IADTAZPHHA  KaHO-
ATJ3HTHPCHH ReHJHK.

11.5-ravpud. Azap t=1, da Gowaanrus y(te) =y i=12..
Kuiimarsap Gepuazan 6§aub, (11.41) renzaasanune Oupop y= cp(t)
(0sCit<< oo} ewamu ywyn uxruépuld s>0 Gepurcanda xam wywndai
(e, to) romiacaru, (11.41) renzramannne 6owna uxruéputi y=1y{I),

122 lo esumu yuyn
fp(fo} —(lo)} | <<

Tenzeuanuk Gaxeapuseandg Gapua i == te sapda
() —9(f) I <e

renacusaux Gascapuica, y xoada y=¢(1) eunm Janynos mavrocuda
Typryn deduradu. Azap 6 >>0 con by 2a Goraux Gijanaca, y =@(t) ewun
TeKuc TYpriyn detiusads.

116-ranpud. Acap y=q(l) enum TYPFYH 6aub, yndar TawmKapu
wynoal 8o >0 con maemyd bgacaxu, uxruépuit Sowka y=y(f) exum
YayH

I@ (o) —p{fo) | <TSo

Tenecudauk Gamapurzando

fim !q:'(t) —p() =0

[ BT
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6ijaca, y=o(f) ewun Jlanguos MaBrOCUIA ACUNRTOTUK Typry
Oediunradu. Azap y=@(§) exun ryprys Gijanaca, y HoTypryn Oeiluradu.

{11.41) cucremannsr y=0p(f) eYHMAHUBT TYPFYHAKTUNY TEKIUHPHL
Macanacd Gupop 60iiKa CHCTeMaHHHT TPHBHA EUHMHHRHT TYPEVHAHTHE
TeKiuHpHilra Keatdpaaaau. Xymaanan, (10.2) ‘cHcremanrur o¢(f, &
eunMHHH Tekwmpuw {11.40) Tewrnamauuur y=0 eYHMHHU TEKWHPHIN
ra (11.39) aamawrripyw épramMiuaa keatupuaaiy. ity (11.39) aamawry
puui (11.41} TenrhAamara Xam KYANaHHAHIIK MYMKHKH.

1-6o6aa euHMHH DABOM JFTTHPHII Ba AABOMCH3 €UUMAAD XaKHAal
macaJia GHpHAYH TapTHGAH fndypeperLtnan TeHrN1aMa YYYH K pHIraH 34k
HopMana (MyxTopMac éKH MyXTOp) CHCTeMalap YUYH XaM eYdMHH 1aBo|
FTTHpHIL TYWYHYacd XYAAH IOyHra ¥xwaw KUpHTHAaAM. HyHoHur
y=o(t} ¢yaruua (11.41) rtenrnamauwnr [, HuTepBaAla aHMKAaHTal
y=y(f) dyukuua sca Yia TeHrAaMaHAHT [, HHTEpBaAga ZHRKJAAHTA
eunmu OFacuu. Arap I, 1, 63aub, y=1+({) eunm /, uutepsanaa y=q¢({
e49dM OHJIAH YCTMA-YCT TYLNCE, ¥ X0AHa =1 (f) euHM y=q@({} evumnun
OJasonu aeinnagu. Arap y=v¢(f). {€/; eduM yuyH YHHHT JaBoMHIa
ubopat 6§aran xeu Kannad euum Mapxya 6yiMaca, y xoana wy y=¢p(¢
euuM dasoMcu3 ReARNANW.

Xap 6Hp eYHM ATOHA 23 BOMCH3 @YHMIaua NaBOM 3TTHPHAHUIH MYMKHE
By vacanknuur uc6otu 1-6o6ma GuTTa TeHrnaMa yuyd oauG Gopuara
HcBoTAAH apk KHAMATAHH YY9YH GH3 YHH KeATHpHG YyTHpMalmu
AMMO KyHhuAaa eyuMMHH JaBOM 3ITTUPHLE MYMKHH GYAKWMHWHE eTapa
wapTaapHaan GupuHr GepyBUK JieMMa KeATHpaMM3.

1l4-nemma (Puannnon aemmacu). busea {(11.41) gexrof

renzaama Oepuacan 6aub, ynda (€T=T,, T9) (uxruépuii uexa
unrepaas), y£R" Ba

(w. F(t, y))<<C(141y1?), 0 C=const (D)

61aub, y=1e(t, to, X°)'=@(t) Pynxyus (11.41) renzramanunz uxruépu
ratiunaanzan to, y° Bowranruy Kudmaraapza 32a 6irean ewumu 6ace
y=1upl) ewum byryn T untepsarda anuksanzan Gfradu.

Hc6or. (D) vedrcuzauxk A. D, Quaunnos rtenzcuziueu pe
opuTuaand, yiga {(y, F(f, y) )} udopa y ra F(t, 4} BeXTOPAAPHHHT CKAAR
KynafTMacHHr anraataad. Kypcaruw kuitHd smacku, arap |F(¢ y) | =<
k(14 Iyl) k>>0=const Tenurcusauk Gaxapuaca, (@) rteHrcusau
xaM 1 3-k*=C xoucranta O6nnad Oaxapuaand. MAY JNeMMaHHH
6epocrta ucGorura yramus. $(f) =1+ gt} 1% (b)) =1+ [x"1*=.
6yacun. Coana Myaoxasanap épaamuna Kyfdrparura ara 6ymamus:

ol - dt[l+ 3 ¢ |= 2 20—, 1) =

qm |
=2(e(?), F(t, P(H)) < 2C(l+lq>(f)!’)=20¢(t),
ABHR ywby dw(r] < 209(8)

,nmbtbepeuuuaa TEHTCH3ARKKA 3ra Gyaamus. Yuu apsan fp fa

t(lo<t<T2) raua wwTerpaanafimua: P(f) AL~ L AL

cyurpa § aan & (T < ¥{<T4) raya uarerpaanaiMus: Y(I)} = Ae Cli—lo) ~
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AL Lynaait kuau6, Aé <vy() <AeTY qenrcus-

auknapra sraMus. Bynaau ¢ (f) sudr upoaacura kypa | 4 [@(¢)1® dpynk-
uns 8kH (2} 1% PyHKunust, wuxoat, |(f)] MoAyA uerapanaHranu Keaus
qukani. Jlemma webor 6yaAH. -

€T, —1g)

i} Jcaatma. Puaunnos aemmach T= (T, T:) uuTepBaa nxtnépuil Giaranna xam
¥pHRAW,

Ky#nga MyxTopMac cHCTeMa €YMMHHHHI TYPFYHIHTHHH TeKIPHIDra
OHA MHCON KYpaMmus.

Mucoa. Yuby 2y =In(l420—2x)) + 35,4+ 37 + 1, -
£ ==x'f—2tx| —2x,—x,

CHCTEMAMHMT Xy=cf, Xz= —{" eURMH TYPFYHIUKKA TEKWHPRACHH. DBymsur yuyw
{11.39) aamawTHpHinK Gaxapamuz:
$ia=x—t, y2=_=12+f2-
Hatumxana xyfnaarn
{é;=ln(|—2y|)+3y2 (=F).

!}229?"‘2% — (=J5)

MyxTop cHeremara Kenamu3. Coana xHcoGaamniap Kypcaragukd, Oy CHCTEMaHMED
{0,0) myBoaanaT wyrracuia

3, ' af| af,
oy Jhoo==2 (55 Yo (55 ) hoo=o

df2
?;) oo =—1-

3
o l] KypuHHWwaa G63an6, YHHHI  XOC CORAApH A= —} <0,

hom= — 2«20 napaan w6opar. llemak, Jlanysos — [Iyankape reopemacura kfpa (0, 0) #yk-
T4 ACHMNTOTHK TypPyH Gfnain. Bywaas Gepunran CHCTEMAHHHI %)=/, Ty== —{ eunmy
%3aM ACHMNTOTHK TYPFYH PKaHW Keanb u¥Kalu.

11.4-§. HKTHCOAHA XAPAEHJAPHHNT HKKH CEKTOPNH
MOAENH XAKHAA

K¥nruda WKTHCOMHH xapaéusiap MyxTOop AndpepenllHan TeHrAaMa
éxu Audrpepentran TEHIIAMANAPHHHT MYXTOP CHCTeMAacH GHIAH TaBCHp-
nanaad. ByHaa TerriwAW MyBo3aHaT XoaaTh (HYKTacH) Mabiym
HKTHCOAHH MabHOra sra. AflHHKCa MyBO3aHAT XOAATHHHHE ACHMOTOTHK
TYPFYHAKTH MYXHM aXaMHAT Kacl aTanH, y Hasancaanzan pewusm 1eb
aTaNafHraH HKTHCOAHI XapaéH Keunuin 6nnan Gorsnanran. bns kykunaa
MKTHCOAHH KapaéHNAPHHKT HKKH CEKTOPAH MOAENK Ox1aH TAHHWTHPA-
MH3.

Hkkn cekTopai RKTHCORMIA Xapaér HwAal YnKaphit PyHKuHsCcH 206
aranagrran YVi=F (L, K|}, Ya=F:(L:, K:) ynkoaanap Onnan
aHuKaadcny, aeivmk. Bynaa L), L — mexnar pecypchapu xaxmn, K,
Ks — acocuir ponnnap xaxkmu, Yy, ¥ — vwaal ynkapaaran Maxcyaot-
Jap XaXMu. AlTalinink, GRPHHYR CEKTOP HINAA0 YHKAPHIL BOCHTANAPUHH,
HKKHHYH CeKTOp 3Ca YCTebMON GYIOMAapHHH HWAab uykKapcuH. Xap
KKKANa CeKTOPHUHT acocHA doHaNapHra HHBeCTHUHANAP (4KpaTHaraH
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KAnuTan) [ GHPHHYN CeKTOp MAaXCYAOTH XaXMH Y xucobHra amaara
CIIAPHAAAH, HCTEBMOA € 53 MKKHHYH CEKTOP MaXCyAOTH Xawmu Y
Gunan ycTMa-yer Tywiaid, SwHH f=sFi (L, K\)+ (0 —s)F (L, K\).
0<<{s 1, C=Y3(Lo, K2). ¥praunnanuran moaen xyinaarn mysocabar-'
nap Gunad Tascudaadaii:

Ki=sFi(L, K)—pK, 0<s< 10 l.}

11.42
Kams (1—$) FULLK) —poKa, O0<pa<<], (11.42)

£|=1]|L:+§|K|. T =0, §::‘-‘-0,}
Lo=malyt 8Ky, 220, E>>0,

Le=Li4Lo=gl+ (1—-q)L, 0<CgC 1.
K L

iOxkopuaaru (11.42), (11.43)aapaa K== — L i=1,2. Y6y
k‘.=--i-i-. i=1.2. muraopaap Kyposrereanrux 3eb opatunaan. Kynnnua

(11.43)

T
de ' 7
A
t

MOACAHM YHH TaBcuaraliuraH mywocabaTaapaa ki, k: Ba yaapHuHr
XocAAalapi opkanun udoaanapra yTd TeKWHpHIL Kynad Oyaanu.

JcaatHl JraMnski, wnat unkapnil GyHKUMACH KYAHAGTH WApTAapHH
KaHoaTaanTHpanu (i=1,2}:

SEALKY o, MK 50 v 120, VKO

STl K PR K) - v £.220 0
GL? <0| 6K’.2 < v t== Uy VKI/ E
FiAL WK =AF (LK) VA0 Y L 20V K 20,
Oxupru afinusar kypearaguku, xap oup F;(L;, K;) Ppyruns xap uKku
aprymedtn 6¥inua OupuHus Tapruban OHp KHAHCAH GYHKUUARAH HOopaT.
IHyHuHr yuyn (i==1,2) yuby

FiLi, Ky =LE(1, £y =LE (k) =L} (k),
Fi(l, k) =fi{k:)

MyHocaGaThaphu €3nit MyMmxuH. Yuaa fi{k) ¢yvkuas fprava sexuar
yrymdopauzu nel WPATANANA.
AN KyAnzara coana XWcoGAalaapHn 6a)KapaMHa:

b =4 (.K, ) K!LI“KI£I (sFy ~p K oy — Ky (g Ly H-§K)
=

dt Ly 12 L3 -
(L fy () = KL — K (q L+ 5K ;
= e L L% Lot l"“"l_"L_:Sf\(kI} "'(!-H +m 9 (&),
AbLHH
k.lzsft(ki)‘—{ﬂt‘i‘nl}wl (k). (11.44)

Oynaa P, (k) =k, +'1‘—:L—- K
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4 d (&Y Koly = K5l . (1=} F, — n, Ko)loy— Ky (mp Ly +-5,K;) .
tTa\L ) : o o

2 L;
[0 =)L, thy) — Kol — Ky (L - §,K5)
= 2 -
=_1_~i—-¢;“ —sHi{k) — ()R (k)
SbHH .
£2=_q(_]|:;) fi (k) — (m+m) (&), ' (11.45)
Gynia .
) =htoto g L=gtol

[Oxopupa xuprvaaran §i (&), i=12, ¢ynkunarap yuyw ywly

- % (k) = . :
% (0) =04 (k) =1+ k>0 (k) =7 ->0 V k>0 wynoca

Garnap ¥punan. Bynaan xypu-

HalHRH, y=v:(k) Oynkuna- ¢ s
Jap MGOHOTOH VcyBuM, Kapa- '
PHK, rpadurd KoopaMHATa F AL
GothHAAH YHKaaH Ba OGyTyRAaait - fr("‘})
OUPpHHUH HODpaAaKAa KOH- -
nawirad. Lynnuraex, y=f.{k) A
(GYHKUHR XaM MOHOTOH YCYB-
4YH, aMmo OOTHK, rpadird g a 5 @ § A
KOOPAHHATA OOWHAAH UHKAAH
Ba OyTyHnal GHPHHYM HOpaK-
aa wodaawrad (62, a, 6-
YUH3IMASAp). :

Bua s=const, g=const 6yaran xoaun k¥pamus. Bynna Termuriu
Mogen Cosoy modeau neb atanann Ba 0<Zs<T |, O <Ig <1 TEHICH3IAHK-
Aap Ypunan 6ynanu. Iy ca6abau (11.44) -— (i11.45) cucrema myxrop
cHCTemaaan WGopat Gyaanu. :

11.9-reopema. (11.44) — (11.45) reneaamarap cucremacu

sf1(0) >+ (11.46)

TeHeCcusAuK Baxcapuszandu Tpusuaa e4uMoan Tauwikapu Azoxa smycbar
QCUMATOTUK TYPFYN CTALLORAD eduM2a ( MY803QHAT XoaaTuea) 32a.

Hec6or. Paswanku, ({1.44) — (11.4D) cucrema TpHBHAA eyHMFa
ara. Bua yHH Texwnpmaimns. ((,0) MyBO3aHAT XOJMaTHHHHE HOTY PFYHAH-
FHHK KypcaTHW KHiHH 3Mac. Juad Myc6aT MYBO3AHaT XOJATHHHHC
MABXYLAHPUHH KYpCATHUI YUyH

wu(ky, k) =sfi (k1) — (mt )b (k) =0,
2k, k2) =q—(]l"_:":ifa (k1) — (po+ 1) Palks) =0

62- yuama

(11.47)
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YeK/IH TEHTIaMagap CHCTEeMACHHH KapaiMH3. YHAa GHPHHYM TeHrAaMaHn
sfi(ki) = (wmi) (k1) Kabu &3u6, y=sfi(ki}, y=(m+nlvilf)
PyHKURANApHY YpraHafyiuk. YaapaaH GHDHHUHCH KABApHK, WKKHHYHCH
3ca OGOTHK, rpadHKnapH KoopauHara OGowHAAH MOC paBHLIAA
y(0)y=sf{(0) ma ¢ (0)=p +n Oypuak KoapdpHuuentsap OunaaH
ynkaay. (11.46) reHrcu3nuika Kypa GHPHHYHCHHHHT rPadHTH iOKOPHPOK-
AaH xetaad. MIKKajsa QYHKUHAHHHT rpad)um XaM GyTyHnal GHPUHYH
dopakAa XKoRNaWTaHAHrd YuyH aHa Gutra ki, k>0, nykrana anbarra
KecHiiagH {63-unama),

Tonuaran k) =47 > 0 kuitmaTiyn (11.47) HUHr HKKHHYH TEHrTAMACHTa
K¥siMu3. YHaa

(a-m2) 2 (k) = L=, (k) >0

TeHrMHKKa sra Gynamus, Ammo 192(0)--0 Ba ¥2(k2) MOHOTOH ycquu
SKaHWAaH (pakaT OuTraruda ky = k3 HyKTaNa IOKODHAATH TEHIIKK §PHRAH
Gyaumn xeaud uukazu. Llywpafi xuau6, (11.44) — (11.45) cucrema
ATOHA MycOaT euHMra sra 3xkaH. 3HAn 6y e€uHM {MyBOZaHaT XoJaTH)
ACHMNOTOTHK TYPFYH 3KaHHHH HCGOT 3TaMH3. YHHHT YuyH (R, k),
I])g(k[, ky) OYHKUMATADHHHT GHPHHYM TapTHGAM XockaanapHan k® = ( ?,
k3) HyKTana xucobnaf, GHPHHYM AKMKHNAIIKI CHCTEMACH N6 aTananurad
CHCTEMAHHHT MATPHUACHHA €3aMH3 BA YHHHT XOC COMJIAPHHH TONAMH3!

sf1 () — (m+n) 0
=[~"%f;(k‘:) —mmm’(fé)l
IA——LEI=| zf“(_k‘.’))wm +n,) —4 0 o

=gl — (e + )R (8) —2

M=sfi(kY) — (i +M), he= — (o Fn2) P2(£]).

53- unama
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Mabaymru y==fi (k) ¢ynxuua Goruk, y=1Pi (k) QyHxkuua sca
KaBaphK, YAapHunr rpadmkaapn kecuwnw nyktacu (&, 4) na moc
Gypuak KosdpduiieHTAap -

tg e =g +ni, tg p=sfi(£})

6yaub, tg a>1g { Tenrchaank Ypuran (63 — unama). lynpai KHJIHG,'
2..{9. 02.2{0. Hemak, Jlanynop-flyankape Teopemacura kypa A%=
= (kl.kz) MyBO32HAT XONATH ACHMITOTHK TYPFYH.
17
Hxrucoanii Hykran Hazappan & = :E:i) , i=1,2, svhu  KY#) =
i . -
=R L? (1) mynocabatnap OMJaH aHMKJIAHAAMIAH DEXHM MYXHM axa-
MHAITra 3ra, YHH OAAGHCAGHZAR PEXUM AefiHaaiH.

ii.5- § JIHMHT BABPAJIAP. IPTAMI dYHKUHA

Janur daspa (yuxa) sa speaw ymKyuR TYIIYHUANADHHE YIYF
$pannys matematira A. lyankape xupurrap 6yand, Oy TymyHdaaap
XaKHAa AacTN20Kn WIMRH HaTHXaAap YHHHT Yaura Tverniuan. JIuMur
AaBpajap TEXHAKaza TYpaH ac6ol0 Ba KypWiManapui JoAuxanaiuna
MYXHM poab ViiHahau. TexHnkana cyAMac TeGpaHHDLIAD 1Ny JHMHT
AABpaRap TYiHyHYACHTa MoC KedaiH. By MOCAHKHR OHpHHUR Mmap-
Ta A. A. ARJpOHOB aKHKAaraH,

fina nopman Myxrop (10.2) cucteMann kypaiinnx. ¥Yuaa f, (xy, ... ,Xa),
wo oy Falxn, oo, X4) (KMCKaua f(x) BexTOp-pyHKINHA) PYHKUHANAD
n yauoeak asoHunr G6upop D, coxacHEa aHHKAAKraH Ba Y3HHHHT
XyCYCHH XocHnalapH Gunan y3aykcus ne6 KapafiMuHia. ¥ xoxaa D,
coxahuur Xxap 6up nykrachaad (10.2) cucremannur dakat. Surra
TpaekTopuscy yTaas. KelnHrn mysoxaszaiaplia Kynuwua n=2 Gyaran
XOJ K¥pHA2AH. YHAa coananHK yuyH D, coxa chpatuia 6yTyH P TekncianK
KapanagH.

1. JIuMHT gaBpa Ba YHHHr AKHHBAATH TPACKTOPHANAP. DHAH JHMHUT
AaBpa TYWYHYACHHH KHPHTaMu3 (n=2).

H.7-Tavpug. (10.2) myxrop cucremanune skkasanzan daspud
equmu aumur daspa (yuxa) dedusadu. Thaapox, adreanda, x=(I)
sexTop-pynxyua (10.2) cucremanune Saepuid extunu 6faub, K wusuk sca
P rexucauxda wy ewummusz 2paguiy (EMHK 3TPH  UH3IMK, ENRK
TpaeKTopHa) Ofacun. Azap wyndad sycbar cox p >0 smasxcyd 6fscaxu,
P rexucauxdazu K s2pu wusukdan p dan kuswux macogada xoisamzan
E nyxra Kandaii 6gamacun, (10.2) cucrenanune wy nyxradan graduzan
ewumu daaputl Gjamaca, y y0a0a x=g(t) ewum (Exu K Tpaexktopus)
(10.2) cuctemanunz sunut daspacu deduradu.

Tabpudnad kypuuanuku, arap x€X, £¢K Ba |x—E&| <Cp Gynca,
(10.2) cucremanusr 0, £ OGownanfuy kKuiiMaTaapra sra 6¥aran x=
==@(f, £} eunmn paepri 6yaMaiinu. Bowmkava aiiTranaa, AMMAET Zaspara
AKHH Macodaia CHUCTEMAHHHI ENHK TPaeKTOPUAIAPH MaBXKYyJ 3Mac
{64-uuama). '

Yunah 6ynca, AMMHT AaBpara AKHH TPAEKTOPHAAAD Y3HHM KaHpafl
Tyraak? Kyfivaa Gu3 WyHH YpraHamys.

11.10-reopema. x=¢(t) ewum (10.2} cucremanune (n=2) sumur
daspacu 6jaub, K yrea moc énuk Tpaektopus 6facun. Enuk Tpaexropun,
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HABAYMKY,  TEKUCAUKN
UKKU UHKU 80 TALUKY COXA21
6iaadu. Myxrop cucrema,
HUHZ TpaexTopuAArapy iaa
PO KeCuwa anMacauu Yaiyk
(10.2) cucremanusnz xaf
6up K dan papxau rpaexro:
puscuy ywea Kucbaran i
wuky, é TawKu bijaradu. Xaa
TAMIKU, XAM LYKU TPACKTO-
pusaap yaym Supu uKKuRlL:

——_ CURU UHKOp KuAQOuzan Ky
. dudazu uxxu xon w03 Gepy-
64- yuama wie mymxun. Avuu, K aa

AKUR ryKTada Bowaanadu-
2an bapua u4ky Tpaektopusaap é —+ oo da, Eku f~»-- oo da cnupas
Kabu K 2a §pasradu. Xyddu wy Tacouk TauiKi TPAREKTOPUARAD YHYR XaM
Jpunau {60 a, 6- unzma)). _

By Teopemaunnr ucbotira yTHuIAAH aBBan Gab3n €pAAMUH TaCAHK:
Jap Kepax Gynanu.

Arap K ra fAKWN OGapua HWyKrajapaaW OGouuianaauraH Gapua
TPACKTOPHANAP (XOX, HYKH, XOX TAWKH 6¥iMacHn) i—+ oo aa K ra
Ypanca, y XoAaa JMMHT KaBpa Typrys nednnaan (65, g- uuama). Araf
K ra sknu Gapua HyKTanapaal Gomaavaaural TpaekTopuaaap f-—~— oo
aa K ra ypainca, y xonlla AHMHT Aaspa OyTyHAail HOTYPFyx Aelinaany
{65, O- wizma). Koaran ukkn xoapa (xycycad, HUKH TpaekTopHadap A
ra {—-— oo fAa, TAlikH TPAEKTOPHANAP [~ 00 ja Ypaica Ba aKcHH-
Ya} AUMHT 2ABpa APUM TYPFYH Aedunaam (65, 8- unama).

JlaMHT naBpa AKARMAATH TPREKTOPHANAPHHHI XOCCaNAPHHH, ALHH
YAADHHHT JHMMT AaBpara Jpainwunn 6aéd 3TvUifa 3peamt PyHKYLS
TYIWYHYACH MYXHM povib ViiRaiak. A. TlyaHKapeHHHT KaTTa XH3MATAaDH:
AAH OHPH Wy OYHKUHSHH KMPATHG, yHiad ¢oiinaiadrauIuraianup.
3prawl PYHKUMAHMHT TabLPHPHHH HKKH OFH3 c¥3 Ounau OGaeén 3Tl
OyaAmaitan, YHH MabIyM MabHOAA KypHIagH.

P Texncankaa AaBpn v 6YATaH NaBpHil eUHMINAT TPadrriAaH °H60p31
EnHK 3TPH unskKKE K nefinnk. L 5¢a P TEKHCIMKIA €Trak WyHAaH TYFpr
YH3UKAW KecMaKh, ¥ K arpr uM3uked L ra HucGaTad HUKH GYAran srone

a g B
65 unama
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a HYKTaaa HOAAaH (apraH Oypuak
ocTHAA (f'BHH YpHUHMacaaH) Keckb
yrcun (66-un3ma).

L kecmacH érrad TYFpH YHIHKAA
CORME  KOOpPAHHATA KHPHTAMH3. 4
HYKTAHHHT KOOpPAHHATACHHH uo, 1L
KeCMaHHHI a BaH dapkan uxtrépuit
HYKTacHRH p Ael, YHHHI KOOpZHHATa-
CHHH & pe6G Oearunadmus. Ulyspai
Kaau6, a=a{uo), p=p(4). 3Suau
p HykragaH (10.2) cucreMmanuur ¢(f,
P) TpaekTopuacHEW YTxa3ulb, wy Tpa-
eKTopHa 6YHuua { HAHr JCHIUKTE MOC 6. unama
#yHaAKmAaa XapakaT KHJOaMH3. Arap
p HYKTA G HYKT4ra AKHH GYaca, y xoada K HHHM AKNHHAA GOLKA éMHK
TpaexTopHa AYKAnruaad ¢({, p) TpaeKTopud Xap T ra AKHH BaKTza
L xecmany wecu yraan. Uly rpaekropuanuar L kecma 6usiad p HyKTanau
KeAHK GUpHHYY yUpalwyB HYKTAaCHHH ¢, YHHHT KOOPAHHATACHHH 3¢a ¥ (1)
ZedMH3. Arap p Hykragaw o(f, p) Tpaekropua Oyikaal, { HHHD
KaMmalHiura Moc iYHaauniaa XapakaT KHAcak, Wy TPaeKTOPHA T I'a HIKHH
BaKrAa L Gnnan Guprnun Mapta yupawaau. Iy Hykranu r, Koopaubara- |
cHHu 3ca y— (1) neb Oearnnaiimus (67, a, 6- uH3ma). 67- UH3Maa p HYK-
Ta K €UAK 4YH3HFMIAH TallKapMAa OAMHTaH. XyAAH WY YH3MANAPHH p
%KT& K vHHr uunpa étranna xam Keatupul Mymkni (68, a, 6- uisma).

KopHiaa HKKH ¥i{«)} Ba x_(4) QYHKUMSIAP KHPHTHIAH. Yaap yaiayk-
CH3 Ba ¥3ap0 TecKapH GYHKUHAIHP, ADHH

v-rbn(e)) =u, xai(x—1(0)) =u.
XaKnkatah, ¢ HyKragaH ¢ HuHr Kamaitmmdra wmoc #VHaauuga
Tpaekropusi GyiinaG Xapakar KuauHca, L KecManH OGUpHHYH Maprta
p HyKrala KecH6 Vraamn, aemak, ¥—i(xi(#)) =u. Ulynra yxmaw, arap
f HYKTan2H { HHHr YCHMra MoC HYHaAJHIUAA TerHllIH TPaeKTOPH$
6YAna6 xapakaT KHAHHCa, Yy Xoafda Oy TPpaekTopHs CHpPHHYM Mapra

»

67- unama
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L xecMann p nmyxkraaa xecn6-§raam, nemak, xi{y—i{u))=u. Kefinuru
Garana i (#), Y-1(u) OYHKOUAAADHHHT XOCCanapd YpraHHAaiM.
Xosupua d¢axaT Kada Kuau6 YraMmuskd, yi(4) OJYHRUHR 3pequw
Pyuryun pedunann, 6y GYHKUHA Y3AYKCH3 Ba Y3JAYKCH3 TecKapu
dyukuuara sra 6yau6, i () =x-_1(a) xocca Ypumau. 3Ipraw
$GYHKUHAHK

%=1 (&) (11.48)
Ae6 Gearpnafimua. Snan t1.10-TeopeManunr neGotura yramns.

g

68- unama

11.10-reopeMadHdHr #c6oTH. P TexucanKkaa wyHaai L kecMa
ONaMH3KH, ¥ K 3rpH 4M3MXHH firoHa @ HYKTaja ypuHMacpgal Ba L ra
HAC6aTaH HUKH HYKTapa Kech6 YTcHH. L KkecmMajga cOH KoopaHHaTa
(napameTp) KMpHTaMM3 Ba 4o OWIAH @ HYKTAHWHT KOOPAMHATACHHH
Gearnnafimus. 3apypar Gyaca, uo napameTp épaamnaa a HYKTaHHHT
Jexapr koopaunaTaAapuuy TONHLI MYMKHH. YHUAT yuyH L KecMa érrau
TYFPA YHIHKHHHF NApaMeTPHK TeHrAaMacHHH €36, napaMerpra #=uo
KHiAMaT Gepuw erapau. AnGatra, 4 NapaMeTpHUHr VcHinura [ kecma
6yfinua Oupop AyHanHw Moc keqaagu. llly napamerp Gupop €nmuk
opaJHKRA KHAMATIAAp Kalys KBJAraHaa KeCMaHHHT GHpop yuHaaH 6owmika
y4urauya 6Y1raH HyKTa/lapHK KeTMa-KeT XOCHJ KHAHI MYMKHH. XycycaH,
6u3 Kypaerran xoaga L kecmannHr K 7aH TalWKapHAarH KHCMHTa
NapaMeTPHUHT Ky A3H KaTTa KHAMATAapH, KeCMAaHKHT K HHHI AYHAATH
KHCMHTA 3Ca 4oy J1aH KHYHK KHAMATAapH MOC KeJCHH, AeAauk. L KecMara
Moc 3praul QyHKkuHAHK % (u) ne6 GearnnadmMu3. uo€K G6YAraHd yuyn
% (o) = to GY¥IaAH, DHUAM & — eTapJiH KHUHK MycGaTt coH 6YacHR. Y Xoaza
| —to| <<ot unTepban yuyd (10.2) cucTemaHHHr KoOpAMHATACH UMY
HHTepBaAAaH oMHraH p{u) €L HyKTajaH uyuKaaWraH TPaeKTOPHACH
BaKT JTHIIH GuJaal L wecmaHH OHPHHUYM MapTa § HyKraja KecHb yra-
AH. Uly HYKTaHMEr KOOPOHHATAcHHH % (#)=v AefnHK. Arap ¢ Hyx-
TaHHHT KOODAHHATACH XaM p HYKTACHHWKHOeK u Ta TeHr Gy.ica, y
XOJAa p HYKTajlaH UYHKAAMMAH TPAEKTOpHA sHA Wy HYKTara, A'BHH
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g(x(«)) =p(ua) HyKrara Kenagu, AeMak, Tpaekropus €nHK 6ynraad. By
X0t YPHHAH GYAHWH yuyH ymGy

1(u)=u (11.49)
TEHIVIHK Ypuuan Oyaumm jgozum. Ammo K umauk (11.49) cucremanuur
AKKANaHIaH TpaeKTOpHACH OVaranu yuyH |u—uo| <ot HHTepBasnla
(11.49) TenrnaMa AroHa eunMra 3ra. JHAH JAWMHT AaBpa K nad
TallKapHla YHra eTapiH AKHH TPaeKTOPHANApHW ypraHamus, Oy
TPaeKTOPUARAPTa o< & << o+ O HHTEPBAN MOC KeJIAJH. to— o << & <ty
HHTEpBAJAra MOC HUKH TPaeKTOpHAJAp WYHra yxXmain YpraHuaai. -
Hlyunait kKuanG, KWKOPHAATH MYI0XAa3aaaPAaH o< i < dp-+ o HATEp-
Bafla KYWHAArH HKKH TeHICH3NHKZan Gupn Oamapanagn: ¥

r{u) <a, (11.50)
1 (u) >u. (11.51)

Arap k¥puaaétraH HuTepBaiaHHEr O6Hp KHcMHAa (11.50) Tenrcmsquk,
MKKUHYH KHCMHAa 3ca (11.51) tenrcuanuk ypunnu 6¥aca, y xonaa x(4)
PYHKURAHUAT  Y3AYKCASARTH TyQalaH o< u < uo+ o HHTEpPBalAa
(11.49) TeHrauk ypunin GyAagurad HyKTa TOOHAAp 34H. By O¥auiun
MyMKuH 3Mac. Onnnras pg K, p€L nykra K nas ramikapniaa 6yan6, 6y
HYKTaja 6owsiaHaiHrad TpaekTopHs K HH KecH6 §Ta oaMaraHi yuyH ¢ €L
HYKTa XaM K gaH Tawkapuaa éraau. LLIywnuar yays u > uo 6yAranuaay

1 (1) > to (11.52)

TEHTCH3JHK YpHHAN.

Etapau kuuuk wo<<u<<up-+o uHrepBasna (11.50) TeHrcusauk
ypruaH G6yacus. KypHnaérran HHTEPBAJAaH HXTHEPHH 1) COHHH ONaMH3.
SHIA ), Ug, U3, ... COHNAP KETMA-KeTJIHIHHH

u.-+|=x(u,-), i=l, 2, (11.53)

tpopmyna épgamuaa annkaatimua, (11.50), (11.51), (11.52) myHocabar-
AApAaH & >up BA U1>>Up>u3>>.. TEHICHIAHKAAP KeAHD YHKALM.
Bynaa# {1} keTMa-KeTAHK KaMaloBUH 3KaHH KYPHHHG Typubau. By kerma-
KeTARK KyAHaaH wo OHRaH yerapananraH 6¥u6, KaMaioBuh KaHHAaH
YHHHT JIMMHTH MaBXya. Jlumuthe o’ peiank: lim wy=u". AMmo u” nyk-

J—r o

Ta to <4< lp+ o HHTEPBANTa TCTRULIH, UYHHAT YHYH (11.49) Tenrnama
SUHMHHHHT ArOHAAMIHAAR #' =uo Kenu6 unkaan. [demak, llm w=u. L

KeCMaHHAl &; KOOpAMHATAra MOC HYKTacHHH oy necax, IOKOpHAarn
MYJIOXa3anapaan

lim p=a

=
3KaHHTa HwoHaMH3. AnGatra, p; HYKTalal p;4, HYKTara TerHwJiH
TpaeKTopHA 6yilnad kenuw BakTH T ra AKAH. lysunr yuyn p; HykTapau
YHKaauraH TpaekTopus OnsiaH K TpaeKktopus opacHAark MHHHMad
Macoda BaKT OpTHUWIH GunaH Kamaitu® Gopaan. Arap GHpPOp MOMEHTAa
KaMaduw >kapaénu GyaMaca, XyAAH LIY MOMEHTTa MOC HYKTa OpKaaH
L xecmann ¥Tka3ub, {u} KeTMa-KeTNUKHUHI KAMAIOBUAHJIMCHTA 3UR
HaTHXa onaMu3. By Mysoxasanap kypcaranuku, p; HyKTalaH YHKaAnraH
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TpaeKkTOPHA BaKT opTHIEH Ounan K ra ypana Gowsaiian (cnnpan KaGn).
Hlysaai xuau6, (11.50) Ttenrcuaaux OGaxapuaranpa L KecMaHHHT
g < U << o+ ¢t HHTEPBAAAAH OIHHIAH KOOPAHHATACH HXTHEPHIt HYKTacH-
Rah HHKaAuraH Tpaekropus i+ oo 2a K ra cnupaa kalmr ypanazam.

Arap wo<<u<<uo+a HHTepBaNAA (11.51) Tenrcuaauk Gaxxaphaca,
% (1) Oynknusra reckapn x~ ' (4) pyuxuus yuyd Gupop wo<<u <o+ B,
p >0 unrepsansa ymoby

e <v

TeHFCH3AMK YpuHAH O6Ynagn. Snan oKopHaarn KaGH, L kecmaHusr
KOOPAHHATACH 0, o< U< o+ f GYAraH HYKTAcHAAH YHKKAR TpaeKTo-
pus {—— oo pa K ra cnupan kabu ypantajn.

Lynaafi kuaub, TaMuT Aaspara SKHR TPAEKTUPHAAZPHHHT Gapuacy
ypranuanu. ¥aap € i— + oo fa € i—— oo aa K ra cnupan ka6u ypanaau.
llemak, Teopema Kcbotr Gyanau.

Jcaatsa lOkopuia HeGOTAAHTAN TeOpPeMada MaBKVA XOAAAPHH an.'laurrupam
maxcananaa ywby

() — ) << lu—gyl,
x “ “ } (11.54)

I (u) ~ 1] = s —~uy|

TEHTCHAIHKAApRY KTpaMn3. Arap K uHIAKHANT HuKW 8KM TRIDKW ApWM arpodmaa fku
L HecsaHnnr o wynrara aunn Syarag K ra ancBatan d4KH ENW THILKH HyKTanapHiRa
(11.54) nau Gupuuusricn Oaxapuaca, Tpaextropuanap K ra f-»-4 oo aa ciapan Kabh
jpananM; wmynra §Yxwaw; arap afthrran spum arpodpaa {(11.54) nan RKEHHuNCH
Gaxaphaca, y xonda tpaexropuanap K ra {—— oo aa cnupan KaGH Jpanagn.

2, pram QynxuHa sa yHmur xoccanapu. (10.2) cucremannur 0,
£ GowtnanFuy KMAMatTaapra sra 6yaran eusmunn (f, £), naspu t 6yaran
BAa @ HyKraftan yTaanran paBpuit eunmMuin (¢, a) ae6 Gearnnaiimns, ¢(!,
@) eYMMHEHHI rPadUrHHH — €nHK 3rpd YH3HKHR K, Wy 3TPH uu3HKHA
AITOHA HYKK g HYKT21a YPHHMAcCAaH KeCaJMIraH TYFPH YH3HKIH KeCMaHH
L peaux. L xecana napamerp v kupuramus. Hly Koopannara épaamuna
L wecMaHMHT napaMeTpHK TeHrAaMacH x=g(v) GYJICHH, @ HYKTAHHNT .
HOOPAHRATACHHH U ==t AeHAHK. Etapan knunk Mychat cod a >0 Gepua-
rauna Xam ywoy off, gu))=¢(l, u) Tpackropun |lu—uol <<a
usitepBanga [ Kecmanwd { HHHr Myc6at kHiiMarTiapHpa XaM, MaH(uH
KiBMaTiapiuia Xam xecw6 yranu. ¢ff, u) TPACKTOPHAHKHT L xecmann
{ HHHF MuHaMan mycGart ¢ (1) kniiMaTHaa kecu6 yTeun, (1) aca, £ (u)
MOMEHTZ@ KeCHIBHI HYKTACHHHHT Koopawnatacu 6¥acun. lynra §xumam

{_1(#) muHxmop L KecmMaHH TpPaeKTOPHA KecHS YTHDI MOMEHTHHAHI

albcomoT KpiMaTh G¥Hinua MUHAMAA KHAMATH, ¥ — ({#) 3Ca 11y MOMEHTra
MOC KeCHWHI HYKTACHHHRHT KOOpAHHAaTach G¥JCHR. Arap etapin KHYHK
Myc6aT coH a«>>(} Gepuarau 6¥aca, y xonna |u—uol <o HHTepBaana
IOKopHAa KYpKATaH

G{u), wla), {a(u), x—i(u)
(YHKUHANZD YINYKCH3 Ba KyHRAard
£ (o) =7, Y1 (40) =utto, {1 (t0) = —7, x—1 (o) =0

wapTiapHr Kavoataastapadu. Ly 6unan Gupra y; Ba x—i pyHKUHARAP.
eTapiili KHUUK ¢ Aap YuyH ¥3apo TeCKapuaHp, SibHH
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%—1{1 ()} =4, ya(x-1(e)) =u
B2 Yy34aYKCH3 AnpdepeHunannanypuunnp. Bynpa yx==y:(u) QyrKuus
Ipraw QyHKUUS AeHRNaRH. Ipraw PyHKURANAPHHAT Gy XOCCACHHH Hcbor
sTMaimMu3”

3. Spraul GynxunaNsRr  reomeTpuk rtacsupi. Hopmasa myxrop
CHCTEMANIAPHHHT  JIHMHT JABPajdapHHH VPramuui YYyd MoC 3prati
$YHKUMAKH YpraHkw eTapaH. An6arra, xap GHp CHCTEMa Y4yH 3praw
GYHKUHARA TY3HIU MYMKHA GYaapepMaian. By Kufiun macana. Kyhuna
6n3 spraw-GyHkuus MaBxyR AeG ¢apas 3tab, yHu cudar HyKTau
Hasapuaan Texuinpamus. Coanannk yuyH sprai d)ym(unﬂﬂu x(u) Aeb
GenrunaliMus, ywy

v=y(®) (11.55)

3rpR QU3HKHHHT rpaduriunun ypranamus. Acanaa 6u3 {(11.49) Terrnama-
HHHT eunMn Ba (10.2) cucTeMaHdHr YHra MOC JAHMHT AaBpacCHHHU
yprahduinmu3 Josum. iHly makcamaa u, v ysrapyBuraap TeKHCAWIHAA
(11.55) arpu au3uK Gunan

=H {11.56)
OHCCEKTPHCAHHHT KeCHMIHIL HYKTanapHHH ypraﬂamus ®apas srailnuk,
ug >0 Ba y{uo) =uo 6¥ncun. Ly uo xoopaunatara (napamerpra} moc
JHMHT RABPAHHHT €TAPJH KHYRK aTpoHHH YPranHmHmMHEs Kepak. demak,
rpadKkaap KOOpAHHATANAP TEKUCAUTHHKET [ woparnaa ypranuians.

& Ba v Y3rapyBuniaap TEKUCAHIY Ba YHAA HH3KIAraH v=y(u) Ba v=u
yusHKnap rpagura Jaseped duazpasmacu pefivaany.

(11.49) TeHrAaMaHHHr 6ap4a eunMAapHHH Tonuwu yuyd (11.55) Ba
(11.56) un3uxnapHUAT Gapya KeCHLHW HYKTAAAPHHH TolTuwt 203kM. Bua
{20, un) HyKTanu (ue>0) uykyppox ypranamus. Bourka kecuwnw
HYKTaJapd XaM WYHra yxmiam VpraHuiajii.

H=ug Ta MOC KeATAH ENHK TPAEKTOPHA JIHMHT Bappa OYAHUIM YUYH
{uo, uo) wykTa AKKanawrah GYAHWM 3apyp Ba eTapad. Arap
¥ (uo) %= | 6Yaca, y xonna (i, o) HYKTZ SKKanauran 6ynaau. By xoaaa
{uo, uo) wykraga (11.58) ma {11.56) UHKKIAPHHBT rpatbnm {aapo
ypuumai’mn Moc namyr maspara sca Kgnoa Aumur daspa ReilMnanH.
Ammo ¢ (uu) ={ 6§aca, AUMAT SABPAHKKI TYPFYHAMTH IOKOPH TapTHGAHN
XocHAaJdap ¢pAaMBAa TeKWKpHAaay. Yiby

() =y (a) ~u (11.57)

épaamul PYHKLUHAHH KHPHTAMU3. PaBluaHkH, AUMUT JaBpara MOc KeAraH
4 =uo yuyH ®{te) =0 6¥nanu. MynoxaszanaprMuzaa x GYHKUUA KEPAKAH
TaprHGan Gapua XocHaanapra sra O6VAcuH AeC Papas3 »TaMu3. o
HYKTaHWHP eTaphih KHuHK atpodpunn fo={u: |lu—usl <o, >0 neb
Gearunaimns. bua uwi kypanuran 6apua u HyKTanap wy /o nHTepBaanat
omnaay. Byau nonm a6 yrupmaiimns. v 55 4 6uccektpaca f Xoopaina-
Ta Gypuarvnn ukkn [ ={{u, v):v>u} Ba l,={{u v):w<<u} GVnaxka
6yaanu (69-9n3ma). Huxonr, u==uo HyKTaHuur Iy arpoduaa x(u) QPyHk-
unst yuys Teisiop dopmynacuun é3amus:

“ HLin'mH 1. C. Noutparakear «O6ukioserine quddepesauantioe ypaBHeHH»
KHTOORAAH YEH MymrHi [H
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n(u)=x'(%)(u—%)+%°)—(uwuu)2+--.+37—{u—r«'o)*+
+0(lu—ul*), . {11.58)
6ynaa lim U2 0, w () =2 () — 1, %" (1) =
=27 (), o » XY () =AY (1), ...

JIHMUT AABPAHHKT TYPFYHIMTHHH 3prail GyHKUHS €pAaMUla TeKLIH-
pHII YuyH KYHHAArH XOANapHH KypaMu3:
1. y{uo) 0 &kn 6apuGup, % (uo) 51 (Xynon ammut Aaspa).
i a) o (uo) <<0 €xkm GapuGup
’ ' x’(?)<1. 5 “
— rap u<<uo OVaca, y(u)>u
—rk pa jaemak, 0>y (u) —wp>u—uop
TeHrcu3nuKaap ypuuau. DbBysaan

.51, r»\ |y (1) —uol << |t—uol TEHFCHINHK
I
il

Ll kenn6 yaxanu. lynra yxwai, arap

' u>>ug Oyaca, y(u) <<u Ba AeMax,

? 0<y{u) —to<<u—ug ra 3ramua.

u Byspan ana Iy (2) —uol << |4 —uol

69- ynsMma TeHrcH3NHK Xocka Gymaau. Hdemax,

o % (#o) << U Gyaranaa (11.54) Tenr-

CH3NHKAApAaH Gupunuucu Gaxcapuaagk. 332- Gernark acnaTMara Kypa,
5’ (tto) << 1 6¥ATaRAA &y I MOC THMHT faBPa TYPFyH Oynaiu (70-un3ma).

6) » (10) =0 €ku Gapubup ' (uo) = 1. Dy Xoana Xyank a) Xonknary
Myaoxaszanap épaamuia (11.54) TeHrCHINHKAAPAAH HKKHHUHCHIA Sra
6ynaMus. Jlemak, ug HYKTara MocC JHMHT AaBpa GyTyHaait HOTYPFYH
G6ynamn (71-un3ama).

1. o (120) =...=x*"" (uo) =0, x™ (uo) %0, k=12, ..., n.

Hemak, 3’ (o) =1 6§araH Xon KYPUNEANTH.

a) k=2 G6yarauna x (uo) =0, x"{ue) 0 ra sramus. Hemax,

i N N '
P '
éo dﬁ'& “
il .7 |
‘-ﬁ.——&" _— __B(;_}:E . Up[= == :
L [ |
| | ) I
) L
0 w u P 0 U U o
70- unama 7i- ynama



x’ (4o} = |. Lllyuunr yuyh x(#) QYBKOMARHHHI rpaurn GHCCeKTpHCara
(w0, uo) wykrana ypuwaau (11.58) dopmynasan wy xonga ywoy

x(i) = (u-—-ua)"’x”::") +0('u-"uo|2)

MyHOCcabaT KeauS YHKaAH. YHHHT YHT TOMOHHAArH HPOAAHUHT HWIOPACH
u uwur Jo WHTepRajAaH OAMHTaH KuiiMaTAapuaa y”(#¢) MHKRODHUMF
HwopacH OHNaH aWukaanapd. LyRaer ydyw »” (4o} =>>0 6ynranna
w(u) >0 éxu y{u)>u, u€lp venrcnannk Ypuuan. [emak, y(u)
(yHKuaARHHr rpadHrn fo TYIaMaa xofinamran 6§am0, to RYKTaHHHT 1o
aTpodKaa KaBapHKIAHTH RacTra Kaparad Gyaans. {liypra ¥xwam,
%" (o) <0 6yaranna x{u) ysRuusinusr rpadarn [\ rynnamna
Roltaawrad 6¥AnG, o WHTEPBAAAA KABApHKAWTA 10KOpUTA Kaparal
6ynain (72 a, 6-un3ma). Bu3 AUMHT NaBPAHHRT APHM TYPFYH Gyaran
XOMUTa ramMia.
6} Suar k=3 G6yacur. By xoama «/(ue) =0, x”(uo)=0,
®x™ (o) #=0 (11.58) dopMynanal KyHuiarura sraMus: .
xm’
(i) = ;:“” (t—2,)° +0 (1t ). (11.59)
ABBano %" (o) =7 (o) =0 O6yarauu yayH {uo, o) HykTa ()
YHKUHAHKRET GYpunKLl HykTack 6Ynamy. [lemak, GyHKIHAHHHT TPagHrH
U=t GHCCEeKTPHCAHHHT GAP TOMOHHAAH RKKHHYH TOMOHHIa YHra YpHHHO
yragu. ByHpa sAina MKKH Xou1 103 Gepaau:

6] ) " (uo) =xm (uﬂ) -~ 0.

(11.59) ¢opmyaara kypa Gy xoana u>up O6yaranga w(u) <0 éxu
x (@) <<u, w>>ue 6yAranna sca x{u) =0 &n ¥ (%) > u TeHrCHIIHKAAD
ypunau 6Ynaan. Kypuwaankn, y(#) QYHKUHSHHHC rpadurd v=u
GuccekTpHcann Kecu6 I, tynnamaas /3 r¥naamra yragu. 332- Geraaru
scaatmara kypa (71- unzMa) 6H3 OyTydAal ROTYPFYH AHMHMT laBpara
3TaMH3.

62) x” (uo) =y (uo) << 0. By Xxonna 6, narn Mynoxasanap épaamuia
o ra TYPFYH JIHMHT A3BPa MOC KeJKWHMHH KYPCATHIL MYMKHH.

B) k==2ks, ke=1, 2, ... . By Xonna (11.58) dpopmynanan ronamus:

(2h)

x(1) =’_‘_&k_f')i";'_ (u—u0)™ +0(l2—u!™)
v : _ g} d
_ d,,\y Y
ol T ul=~==A" gu<o
t |
¢ o u 0 U u
a 72- uyama F
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Xyann k=2 6¥aran a) xoAnari Mynoxaaanap KalH 6y X0nga XaM AHMHT
AaBpa HpHM TypFyH 6Vaanu.

r) k=2k.+ 1, &,=0,1, 2, ... . By xonaa xaM (11.58) ¢dopmynranan
oinanannG nyﬁunaruun TONAMH3:

nle'l'(u) . .
() = (=) 40—,

3uav 6} XOMMAA IOPHTHATAH MY.JIOXA3aNapHH KyuianuG, x 1"

2%+ 1)

{4y} =
>0 Gyaranna JHMHT aaBpa OyTYWAalk HOTYPEYH BA X {igg) << 0
Gyaranfa 3ca AMMUT RaBpa TYPFYH 3KaHWHM TacAMKAAML MYMKHH.

ML 7 (1) ==n” (o) =... =% (4g) =... =0,
éKH GapuOHp

¥ (o) =1, o (tto) = .. =4 ¥ (o) =...==0,

By xonpa (11.58) dopmynanan »(u) =0 éxu GapuGup y(u4)=u
KesHG uukanu. Kypamnsku, L KecMaHHHT Ly KOOPAKHATARK G HYKTaCHAAH
eTapJH KH4HK Macodanarn 6apua MyKralapHAaH €NMK TPaeKTopHsaap
yranu. [lynudr yuyH Tanpudra Kypa uo ra Moc IMMHT JaBpa K axpaTha-
ras énuk rpaektTopuna 6yaa onMaiau. By X0/ HKKHAUH TapTHOIH YH3HKIH
6P O KHHCAH MYXTOP CHCTEMAHHMHr X0JaT TeKHCANWTHAArH Mapxas
MaHsapacura Yxuraizn.

Iynaai knauG, 6M3 spraw GpyHKOHAHYE TYAa Ypradaux, k=1 6¥aran-
1223 AEMHT AaBpa odduli Aeinaann, k>>1 6yaranna aca k HEHE KY(PT éxn
TOK GyAnwHra Kapal MOC paBHIILa Jypr Kappaisu €Kn TOK Koppaau
JHMHT paepafiapra sraMmus. k>1 ra MoC JAMHT AaBpaHd KHCKaua
Mypaxka® aumur daspa Ke6 XaMm IOPATHIALH.

IOKopuiarn mysoxasanapiak KyRMIars HaTHKA KeauG uhKanu.

Hartuxa. (10.2) cucremanune jue rvomonudazu @Gyrkyuasap
anaAuTUK 6§au, Gy cucTema yuyw Enuk TpaexTopur maexyd Gjace,
y xo0a0a 6y Tpaexropus & AKKAAAKH2AR, OemaK, sumur daspa Gyradu éxu
yrune arpouoacu bapwa tpaekropusasap énux 6§radu.

Ilynn scnaTamusxu, spram PyHKuHAHR Yprannwaa, yHu TeAaop
KaTopura éiWil MyMKHHIWrH aBBanaaH tapaz stuaan. Ilemak, y(u)
PyHKUHA aBaauTHK e6 Kapanad. By Xoa (10.2) chcremanaumr yur
TOMOHHAATH PYHKUHANAP XaM aHANMTHK Oyaranaaruia coaup 6ynaan.

4. JlanynoBMMAr XapaxTepHCTHK Kypcarkwuw. Du3 6y OGarana
ﬂanyuoauuur XAPAKTEPHCTHK KYPCATKHYH TYIIYHYACHHH KHPUTHO,
y épAaMHAa JHMHT AABPAHHHT TYPFYRAHTR B& HOTYPFYHAHIR map’rmm
rwboaanaimMus.

{10.2) cacremaHHHr RaBpH T ra TeHr 6yAraH K éNKK TPaeKTOPHSCH-
HHUHT N2paMeTPHK TeHrnaManaph (n==2 Gyiarania)

x==(l},
(11.60)
{9=¢(f)
GYANG, chcTeMaHKHT Y3 KyAWNArH KYPUHHWEAA €3HACHH, Nelnuk:
[ E=Plxy),
. (11.61)
Li=0Q(x 9.
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Byuaa P{x, y), Q{x, y)} ¢ynkunanap Gupop Dp coxana GupuHYH

TapTROAH XYCYCHI XoCHAanapH -%‘E, %:;—, -%f—-—, -%’w Gunal GHpra yaayk-
ch3 el papa3s 3TaMu3. ’
11.8tabpudp. Ywuby
1 (JoP@. () , AQ(g)), iU
h=" S[ . + 280 ]di (11.62)
0

apoda énuk K rpaeKTopusnune XapaKrepueTur Kijpcarkusu deduradu aa
Jangnoe nomu buran araradu. v
il 1l-reopema. Acap h<<( Gjaca, énux K TPAEKTOPUR TYPFYH,
h>>0 6jaca, 6yryraad Typrynmac aumur daspa Hradu’ .
M ucon Ywuty
i=—y+Al— -+, (=P)
y=—x+4l — (¥*+y*}] (=Q) (11.63)
CHCTEMAHHHT TPAEKTOPHANAPH XONAT TEKHCJUHTHAR f/pranuacnn,
fTapaweTpuK TekraaMatapn Ounan Gepuaral
K { x=cos{{—1iy) ==q{t)),
( y=sin{i—1) (=¢{1))

YH3HK MapKxa3H KoopAHnata Oowmiaa Ba paznycn | ra Tenr G¥nran ainananan ubopar
6Fan6, (11.63) cucremannnr evumpanp. (11.63) chcreManuir ymymui esnmn

cos {t—1y) sin ({—1y)
: 7 = x
Vigce 2% Vige 2%

dpopMyra 6naan ngoxananann. Bysmn HcGoTaaw yvyH Kyré KoopaARHATANAPHEA FTHW
erapan. Bywdak C=0 6V1ca, 0OKODHAR SCARTHITAN €HIK TPACKTOPHA — allana XocwT
6yaagu. Wy énnx tpaextopua (11.63) cucTemaHRyr AKKananran EnnK TPaeKTOPHACKUAD,
YVHKH YHHHRE €Tapiu KHYKK KHAMATAAPHra MOC Kenran OollKa €nuKk TPaeKTOPHS MamKyL
amac. Jhgu 6y (K} TpaeNtopHAHHHI - CYPFYHAHTHHH JIADYHOBHHHD XAPAKTEPHCTHR
KYpCcaTKMun  épaamsuna rexwupamus. (11.64} TpaeckropuAa 6¥Aa6 t=2n ra Tenr.

aP(p(l), w{6))  Q(e{¢), ¢10))
ax ’ dy

(11.64}

X==

KOCHASNAPHH XHCOA. SiMK3:

P |

. p 2
T} x=vin ==(l‘-3x2-—yz}lr=9m=—2(:05 £ =0,

gt} y=1y¥if)

Q
'“‘"Ix =gty = 11— X - 392}
gyl ye=ii)

2
regip = — 28iAL Lo==0,

Coana xucoGnawnap €poamuaa A HY ToRAMUAE (T 2n):
1 29 I In
h=-2—-—- R I—-2cos 1 — 2sin’ thit = ‘ (—2)dt= —-2<:O
0 0

"' By Teopemasusr ucGoTHHH KHTOGXON [25] KHTOORAN VKHIIN MYMKHH.
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12- 606
BHPHHYH TAPTHBJIH XYCYCHR XOCHJIAAH
AHOPEPEHUHAN TEHCJAAMANAP

12.4- § EVHMHKRHE MABIKYARHIY BA ATOHAJIHNIH KAK.HiI.A

1. Acocuft tymysvanap. Maskyp kHTOGHHHT KHPHUI KHCMHAA XyCycRit
xocudaan Eudibepentuan TeHraaManap TYFpPUCHAA TyumlyHua Gepral
IAHK. YMyMHT Xonda n Ta X3, .. , Xy IPKAH YIrapyRuHAH XYCYCHH
XOCHAAANW TeRrTamann ywuly

Fix e u du du  u u
ooy a8y ax, " T ax,” &tf’ dx, 0xy’
"y
oy L e =0 12.4
o ) (12.1)

KypuHuuza €3uist MyMruH. Bynaa F — ¥3 apryMentnapunusr deprarau
byrkunacuaup. {12.1) TeHrnamana HIITHPOK 3ITAETraH HOMABAYM
QYHKUHA XOCHJAACHHHHT 3JHr IOKOPH TapTHOMHH WY TEH2AGMAHUKS
raprubu nedinnanu. (12.1) TeHrnaMaHuAr eyumu 0eb, X, ... , X, NAPHHHT
OBpop ¥Y3arapHui COXACHIa TeHTJaMara KMPraw, Y3uHuHr Xoculaaapu
OunaH aMMKAAHIaH Ba TEHTAAMaHy aftHuATra afinaurapagurad L=af(x,

» ¥a) GYHKUHAHH aATHRATH.

Yuiby

du du
F(x;, ey x,,,u,—;;:-, ey -'5;::‘)--0 (122)
KYPHHHILAATH TeHrAaMa Supunqu TapTUbAL N TQ §320pysuru xycycus
XO0CUAQRU TEeHZAGNMG HSHHAAAH.

Brprudn TapTHOAK XYCYCHE XOCHAZAaP YUYH KYTIKHYA KYCKAPTHPHUA-
raH ywéy

du_ du_ du
6x, =, ”_"—p-z, oy 9%, =P

Genrnnamunap HWAITHAKG, Gyarap epnauﬂna (12.2} renrnama GyHaaih
€3HNaAH:

F(xi, ., Xn, &, Pi, ..., pa) =0. ; {12.2%)
2pran ¥3rapyBuniap COHH HKKHTA GyAran Xonla yaapHu x Ba y,

HoMabayM QYHKHMAHK 2, XOCHAANApHU 3Ca %=p, g—;=q OpKaJH

Gearunal, TeHrIaMaHH _
F(x, y4, z, p, ) =0 (12.3)
KypuHRrIIAa €3unafH.
MabayMkh, n-TapTHOAR oAaH# AHdpepeHHAN TEHFAZMA YEKCH3 KV
eynMiapra 3ra. XycycHfi Xochaank anddeperunan TeHwriamanapia

IPKAH Y3rapysunNapHHHT COHH GHTTaZaH OpTHK O¥aranH yuyH GyHpad
TeHIJIaMaAap XaM 4YeKCcH3 Kyﬂ €HHUMra 3ra IKAHARMHHH KYTHIU MYMEHH.
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Muconaap. b. Homavaym z{x, y} $ynxuna yuyu

dz
a0
TenraaMa z(x, 4} HYHr x ra GOFAHK IMacAurdsH Kfpcataan. Hemak,
z=oly).
Gyuna @(y) —y HAHr WXTHEPHA PYHHUMACK.
2. Yuby
dz(x.y) _ 9z(x,4)
Oy
XYCYCHR XOCHAAMH TeHTNaMa IPKAH y3rapyBunaaphy
x4 y=E x—y=n .
Popmyaanap €praMHia aAMANTHPHEl HATHXACHAR
g JvE M _g
an

KypuHunira kenagH, 6ydaa zix, y)=v{k nj.
Oxupru Tewraamanan v (g, n) GYHKLHA 1) Ta GOFIHK 3MAcnnrh keanS unxann, tiynanr
yuyH
v{d, W) =9(§)
el &M MyMiuH, 6yHaa ¢(§) —& HHHT WATHEPHR DYHURHACH.

Demax, z(x, ) =¢(x+y). Xyrar wyHra ¥xwaw, & Ba § rap ¥3rapmac XaKHKuh
coanap G6faca, . .

az dz
“or oy

TeHTAAMAHNNT €UHMH YYYH Z (X, ) =@ {fxr 4 ay) Hu Xochn Kuaamna, Syknz g{fix4ay) —
HXTHEPHIA yhxnna.
3. Ywby

ﬂzz(x,y) . ¢ féz
ax dy 0 N G?(ay)_o

TeHrnaMany K¥pamuni. Yur x 6¥iiuua Huterpaanat, —g—z-aq;(y) TEHrAMAHH XOUWA KRAA-
(4

Mu3, Gynga y nuur axraépull GynaxouacH ¢(y). 3nas y SYHnua unrerpannas,
z(x, y) =fo(y) dy+ ¢ (x)

TEHTAHKHY XOCH KuAaMHu3, yR1a X HUHE nxTREPRA pynkumach ¢ {x). {g{y)dy = go(y) Aed
Genrnaal, Ratwxana z(x, y)=q(x) +¢(y) Popmynrara sra GFnamna, Bysna ¢(y)
HXTHEPHR GVATAHN YUYH Q2(y) XaM y¥ HREC RXTHEPAR AN depennnatrany By ¢ynmumcn-
LHp.

Oxopuna xenTHpuAran MucosNap OGWpauus TupTHOIM  Xycycud
XoCHAamy AudPpepeHlinan TeHrAaMaHHHr Gapua eyHMAapH opMyaacH,
AbHH YMYMHHA e9uMH 6HITa UXTHEPHHA DYHKUHATA, HKKHHYH TapTHONHHHKY
HKKNTa WXTHEpHA dyHKUMAra, /m-TapTHGAH TeHrIAMARKHT YMYMAH eudMH
m Ta uXTuépkil dysKuuara GorIAK OVAHILA Kepak Aerad (QHKpra oxub
kenagd. By ¢uxp TVFpu G¥nca-ma, JeKHH yRH aswuxaam 3apyp. Uly
MaKcapia Xycycu#d XocmnaanH AnddepeHunan TeHraaMma eqyRMAApHHHHE
MABXYAIHTH BA STOHANUrd XaKkuaarw C. B. KopaneBckan TeopemMacHHH
KeATHPAMH3. m- Tap'mﬁ.lm IOKOPH Xocuaanapaad Gutracura HucGartaH
eyuaraH yiuby
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amu 6&‘. 6:.:; - il'.t
= Loy X2, .. s X i, 4 mas g TTET
dlen f ( 1 2 i 6.1" dx’;’ _ !
ou _u a"u ' :
ox," dxox,’ T &x.:n) (12.4;

TeHrAaMaHy Kypamus. Opavi daddepeduran TeHraamaaapra yxwai
(12.4) TeHraama yuyH XaM MabayM wapTA3pHH, Macajad, GOWaaHFdL
IWApPTAaPHH KaHOATNANTHPIAHTraH eYHMHM TONHUI MacasacHHu KyhuL
MyMkuH. {(12.4) Tenrsama yuyn OGowJaHFHu WApTAAp KyAnaars
Kyputniuaa Oynagu:

xy=x{ Aa
“z{pﬂ(x?! aee g x-‘l)’ “Pi_ijl (th LAL ] xn),
dx, _
0?‘{ —iu r
cy e mm @ (X2 o Xa), (12.5)
dx,
OVHLE Po. @1, ... . Y-t — Depuarad Pyuxkuuanap. (12.4) rewrramannng

(12.5) wapriapuy KaHOATAZHTHPAAUraH eUNMHHE Tomuwiny Kouu
MACAAGCE ALHUARLH.

2. Kosaaesckasn Tteopemacu. Acap (12.0) Oouwsanruyw waprod
Bepurzor @o, @i, ... » Pm—1 PuHKKUAAAP Bowiranrud (X9, ... , X3)
HYKTARURZ BT POPUO GHOALTUK BYRKYUS, tﬁggunqm sca fa apeyMenTia-
pltune yuby GOWAGHFIY KUAMATAGPU X5, X3, ... , Xn,

uU:‘pﬂ{xg, LI xg)' (_;?::F) =q,'| {x’;! LA | tr:)' e oox
i Ju

SuN _ ("
gx::" A ax::‘ ey

=

arpoguda anasutux 6iaca, y x020a (12.4) renzaamanunz (%3, ..., x5)
HYKTa arpodula aroiutux 6jscan Oupdar-6up A20Ha ewuMm MOGKY.

[liyunad wkuan6, KoraaeBckas rteopemacura acocad (124},
(12.5) macananudr eunMn Gownaurdd o, ... , Pa_: dyRKUHAIAD
EpLaMUAA AHUKAIHAIH.

Keatuphuaran TteopeMaHHHr HCOOTH aHANHTHK (GYHKUHAAap Hasa-
pusicHFa acocaaHray GVarasu yayn Ga3 yHH KeATHpMaiiMu3. '

Hly napcann Tabtknanabé yramuaxku, {12.4), (125} macasa wuunk
coxana, abHA (k). x5, ..., XJ) HVKTAHWHT eTapau KyuMK atpoduia
Kyiuaran 6yanG, wy arpodnra Gapaan-6up euHMra raaMp.

3. Kows MacanracHHmur reoMeTPHK TANKHWH. DpRIH ¥3rapyBuniap-
HUHT COlIM HKKHTa G¥aran Xoa4a OHpHEYM TapTHOAH XYCYCHA XOCHAaAH
AnddepeHnuan TenrjaMany dHTerpasnaiy Macasacu xamiaa Kown
MacanacH Kyma COARA TEOMETPUK TajnKMHra (uuTepnperayura) 3ra.
Bupugay Taptibian (12.3) veHrnaMand €Kn XyCyCHH XOoCHAAanapraH
butracHra uucbaran eunaran ywmby

p=/(x, 4, 2. 9) - (12.3)
TENT.TAMAHH TeKUIPAIMH3. '
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(12.3) éxkn (12.3) TeHrnaMaHHHT eYUMHUHH TONUIL
z2=0®(x, y) (12.6)

GYHKUHAHH TOMHIY AeMaKANp.

{12.6) dynxkuua (x, y, z) yarapyBunnapHuHr $a3aocHAa CHPTHH
uogananan, 6y cuprau oparaa (12.3Y ékn (12.3") TenrsiamaHunr
uureepan cupru peinaann. Jemak, xycycud xocuaank SudbepeHUHan
TEHIIaMaHRHT €SHMIAPHAR TONHLI MACaNacH HATETPAJ CHPTAAPHH TOTHIL
MacanacHiaan uGopataup.

Arap (12.6) nn CHDPTHH AHWKABAANraN Tenrnama ne Kapacak, 6y
cuptra (x, ¢, 2) HYKTaja YTKa3wAran ypnnma TEKHCAHK

z—2=L2 (X—x)+ 2> (Y —y)

»

&Kn
Z—z=p(X—x}+q(Y—y)

Texwrnama Gunan nopanananr, 6ynaa X, ¥, Z ¥3rapysud KoopAanHata-
Jap, p Ba § Jap yPHHMA TEKHCAHKHHHT 6ypuak KO3 dHUHeHTIAPHIKD.

yHaai Kuaub, Gepmarad xycycui xocuaasn (12.3) Tewraama
H31aHAETFaH MHTETPaJl CHPT HYKTACHHHHT X, I, 2 KOOPAHHATaNapH Gilaad
6y cupTra Wy HYKTafa YTKA3HATAH YPHHMA TeKHCAHKHHHr OGypuak
kosthpuUHEeHTAApH p Ba g OpacuAarH MyHocabGarHu udopasaian.
{12.3’) tenrnama yuyn Koiun macanacu XaMm COAlA TAJKWHTA 3Ta.
{12.3’) Trenrnama yuyH Kown sacaracu Gynpa# Kyiunanan: (12.3°) Teur-
JAMAHUHT WEYHAAH eHMHA TONKACHHKY, ¥ €M X ¥ 3rapyBuHHKHT GepuJirad
SowAaHFrY KHAMATHLA ¢y Y3rapyBYHHHHT Sepuaralk yHKUHACHra TeHT
OVJICHH, ABHK

x==Ko, 2=p{y), {12.7)
(12.7) Tenrnama dazona sepu uuzurunu npoganaiinn. Hemak, Kouin
Macasacu Oepuaran (12.7) 3rpy yH3IMKAAR ¥TYBUM HHTErpai CHPTHH
rohHwaan nbopar. (12.7) arpu uu3HK Maxcyc Ki’*puﬂumra sraaup; y YOZ
TEKHCAKKKA napannea 6yarad x=xo, TeKHCAMKSA &TYBUH sCcy 3MPU
4H3HKA2H HOoparT. Ysrapysqunapnuﬂr 6yunai Teur XYKYKAH IMaCAHTH
{(12.3) Tenrnamaza x y3arapyBUHHHET MaxXcyc pojb yilHaérranaurngan
Keakt uyukaav. Arap Tewrnama (12.3) KypuHHliAa Oepuaran Gyaca,
KowH MacanacHHR UIyHAaH KYAHW MYMKHHKH, Y3rapyBUHA2pHHHT Xed
KaHcHCH Maxcyc pospd yinamaraw. Komupnnr Synpad yMyuaauirad
MacadacH Kyimaarnua wyhuaagn: (12.3) reneramanunz bepurean

x=q{t}, y=9p ), z2=y(1)

2pU HUBUKOGH TYsHN URTe2pan cuprd TORWACUN. ScnaThG YTaMH3KH,
HKXH V3capyBumian AvpdepeHukan TeHrnaMa yuyH HULNIATHATAH TeoMeT-
PHK TEPMHHAAPHH V3rapyBuHAapHHKT COHH KYR OYATaH X0JA8 XaM Hilia-
THW MYMKBH. Xi, X2, ... , Xz, 4 Y3TAPYBUMNAPHHHT COHJH KnéMaTJapH
MaxxMyacn (n-41) yauoBau ¢pa3oHuBr HyKTacH, 6y ¢asona (12.2) Tenr-
AAMaKHHT yuiby

u=Mm{x, ..., x,»
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KYDRHWLIAATH €UYMMM 3Ca n VASOBNN unTezpaa cunepcupt Exn cupr
Aefinnaan. KowdHanr GouiaHFHY CHPTAAPH, MacaaaH, {n—1) Yavosau

(xi=x{ na) u=q(xs, ... , Xa)

rumepcHpraad ubopar 6yaub, Gy CHPT OpKalM H3AAHAETraH HHTErpan
THIEPCHPT JTHMIH Kepak.

IOxopuaa kenrupuaran KoBanerckas TeopeMacHra acocaH TeHriaMa-
Aa SouifiaHFHY WApTAapAa WIMTHPOK 3Taérral GyHKUMSAAD aHANWTHK
6ynca, 6y TearnaManWHT uXTHépHI QyrKuMALapra Gorauk OViran
AHANHTHK €UUMAADHHMHF TYNJAaMHHH, S'TBHH YMYMHE €UHMHHH XOCHA
KAJHI MyMKHH., AMMO Xyaa K TeHrnamanap yu9yH YMYMHH e4HMHUHT
MaBMYyAMHIH XaJ KHAHHMara.

Xycychii xocHaasl GHTTa HOMABAYM QYHKUHSIM CHPHHYH TapTHOAM
TEHFIaMasiiap HKKHTA COAAA Xoccara 3ra. DupuHunaaH, yaap OuTra
HXTHEPHH QyHKUHAra GoFauk 6Yaran yMymuii eudmra sragup. MUkknnun-
JaH, xycycuit xocwiann GHPHHYH TAPTHOIH TEHIMIAMAHH HHTErpaanam
MacanacH oAfHA fupepeHuHan TEHrAAMaNap CHCTEMAcHHH HHTErpan-
AAWTA KESa K.

By Tenrnamanap opacuaa Gynaai skan GofrnaHuw GOpANTH Tydaiinn
XYCYChit XOCHAAM GHPHHYH TAPTHGAH TEHTAMANAD HA3APHACHHM OALHI
Audupepenntyan TeHrNaManap Ha3apHAacH Kypchfa 6aéH KHIHW TaGHuii-
OHP.

12.2-§. BHPHHYH TAPTHBJIH XYCYCHA XOCHAANH “HU3HKJIH
BHP )XHHCIH TEHTNAMA

1. Aactaabks Tymynuanap. YinGy

Xl %o, s )i Ko (et ) i
+Xa(51, 52 o, Xa) =0 (12.8)

H

TeHraaMakn Tekinupamus. (12.8) Tenrnamanu OupusiuM TapTHOIH
XYCYCHIl XOCHABNH 4u3uKAu bup muncaru renerana nennann. (12.8) reur-
aamanuir Xy, ... , X Kos(ppuuHewtaapn Gepuaran (x, ... , x3)
HYKTaHuHr GHpop aTpodria aHKKARHT2H, Y3NaPHHHHT GHPHHYK TapTHO-
JH XQCUNaNapH GHMIAR Y3NYKCH3 XaMAa Oup BakTAa HOAra alnaHMadau
8e6 dapas kuaamus. Macanag,

Xalx?, .., x2) =0

Ael XpcoOAaMHMH3 MYMKHH.
(12.8) renrsnama Ouaan GHp Katopaa ywby

dx dx, dx
j = 2 = {12.9)
Xilen, o, Xa) Xa(xi, oo ) Xa) Xulxr, .., Xa)
cHMMeTPHK dopmazarn oaanil Andrpepentian TeHrIaManap CHCTEMaCHHH
rexwnpamus. X, ... , X. KoadpuuHventaapra uuHcbaTaH IOKOPHIA

Kyhuaran waptaapra acocan {12.9) cucrema (2 —1) 1a 3pkaH GHPHHYH
'HHTerpasafapra sra:
Pi{xy, ..., Xa)=cy, ..., Yu—1 (X1, ... , Xn) =Cn_ (12.10)
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By TacaAKKBHHr TyFpHuanru (12.9) cucreManuur ywoéy (n—1) rta

) dx X dx. X. dx, _ X,

L=, et ATl Tl (12.11)

ax, X, dx, X, dx, X,
TeHraMaMaPHHHE HOPMAJ CHCTEMaCHTa TeRF Kyuanauruaan, {12.11} cuc-
TEMa y4yH HOPMAJ CHCTEM2 HHTerpalJapHHHHT MAaBXYAJHrd XaKHAaTH
Teopema WaPTIAPHHUHE 6a)KapHAHIIHAAH Keaul YHKaau. UHTerpannap-
AueEr  (12.10) cacremacn xi, ... , X, Y3rapysuunapHHAr hasocHza
{n— 1} napameTpJan uYH3UKJIAp OHNAGCHHW aHWKIaHAu. By unaninaphu
(12.8) TeHrnamaduHr xapaxTepucTuKarapy AehnRamH.

12.1-reopema. (12.9) cuctema uxruépud 6upunyu $(xi, ... , X.) =C
iHTeepasunune wan Kucmi xycycud xocusaan (12.8) renzaamanune
equmudan ubopar. .

H ¢ 6 o 1. DHpHRYA HHTErpasHURT TabpHpHTa acocal (12.9) cucrema-
HHEF HXTHEPKE HRTerpan uuskrH O¥inab ¢ pynkunna adnan yarapmacra
TeHr 6YnapH, abid $==C. Hemak,

dp= Z—Z%dxj;_ﬂ. (12.12)

i=|1

Bynaa dxi, .. , dx,. madpdepedunaanapen (12.11) Tenrnnkaapra
acocaH yJapHHHT KHAMaTAapH GHAaH aaMalITHPCaK, ywoy

o N e K o A
[0xl ¥, ‘o x tota % [4e=0

Y oy 0% o
! dx, X ax, +o+ 4 ax, = (12.13)

afHHAT XoCHM 6YAanH.

(12.9) cucTeMa HHTErpaJl YHIHKJIAPH YYYH X), X, ..., Xx Y3CAPYBUHAAP-
HHHT TeKWHpUNaéTral ¢3rapuil COXaCHHHHr Xap OHp HyKracHAa
arodasuk YpuHax Ba (12.13) adfivuareuur yan roMouwn Cy, ..., Cae
yarapmacaapra Gofank 6yamaiian. Ilynnaf xuan6, (12.13) admuar
Gupop HHTErpan yH3uK 6¥itnal ypunau 6¥anbruHa Koamaii, 6anxn 6apua
TeKIIHPHAAETran coXxana YpREANAKD, 6y 3ca u==Y(X), ..., Xz) PYHKUHA
G6epunran (12.8) TeHrnamMaHHHr €UHMH 3KaHHHN OBAAMPAIH.

12.2-Teopema. (12.8) rexzramanu KEGROATAGHTUPAGUZAN UXTUEPLE
P (X1, ..., X)) PyHKyuANG F32aprac conza TernzaawTupuaca, (12.9) cucre-
MaHuRe Bupurdy unreepasu xocua 6jaadu.

HeboT. u=y(x, ... , xa) pyHkuua (12.8) TeHraaMmaHHHr €UHMH
G6yacun. ¥ xonpa (12.13) afHMAT ypuHAH, )

Yy OyHKUMARMAr TYAHK Anddepenunasnuu xucobna6, (12.9) éwn
(12.10} cucremara acocaM KyHHAAUR TEHTAHKKA 3ra 6ynaMhua:

P & ap e
d’lp——‘a-;'dxl +“""—dax2 X + ‘—"'ﬁ‘axn X, =
[y 9% ay N Ly
_(x] gyt Xy ) 5 4% -
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By trenrauknan (12.13) aliauarra kypa dy=0, arau (12.9) cucremauanur
HXTHEPH It HHTerpas uH3HFd GYiaab ¥ (x|, ..., x.) =C. Yuby ©{¢:, g, ..,
Y.—1} =C ndoaa xam (6ynaa @ — uxtuépuit audpepeHunalTaHyBuH
dynkupa) {12.9) cucremanunr GapHHuUd HHTerpaiulan ubopaT, 4yHKH
(12.9) cucremacHHHHr uHTerpan uu3MFH GVinab Gapua P, ..., Pr—i
dyHKuuanap VarapMacra afiaananu, wysnaer yayn ®(yy, ..., ¥e)
dyaxuns xam (12.9) cucremanuHr HHTErpaa un3urn 6yina6 yarapmacra
alinanaan. Hemax, a=D{, ..., ¥}, (12.8) unsukau Gup KMHCAM
TEHTJIAMAHHHT eYuMUAHD.

12.3-teopema. Yuby

u=q)(¢l(xh ey xﬂ)v "P?(xh wer oy xn), oy ‘Pn—l(xl. er oy xn))

Pynryun (6ynda (O — uxraéputi pynryusa) (12.8) renzramanune ymy-
suli enumudan ubopar, asnu (12.8) renzaamanudz 6apwa ewumsapuny
§3 uvuza oraducan edumoup.

Hebor. dapas kHAAANUK, #==(X|, ..., X,) PyHKUUA (12.8) TeHraa-
MaHuHr 6Hpop eurimu 6Vvicun. lydnad @ GyHKUHAHHNT MABXYA 3KaHHHK
Kypcatamusku, 6y QyHKuHA yuyH ¢ =D (Y, ..., Yo} G¥naaun. ¥, ¢, ...,
Vo1 pyHknnagaap (12.8) TeHrAaMaHHNT evuMAapud GyaraHd yuys :

n v ” . d"l - " M, _,
z X ax, =0, ;El Xi dx; =0, ... 24X ax

£l FEy i

*

=0.  (12.14)

i)

{12.4) Tenraaman xi, ..., X, Aapra HUECOGATAN # Ta TEKIIaMalaH TY3WIraH
UH3UKAH OHP KHHCTH CHCTEME 186 KapaiMua. X, ..., X, Jap ilaptra kypa
6up BaKTAa HOAra alilaHMATaKH YUYH TeKWUPHAadTrad COXAHHHT Xap

6up xi, .., X, HyKracdaa. (12.14) cucrema TPHBHAAMAC eUHMra ITa.
Byupau 6y CHCTEMAHUHI AeTepPMMHAHTH
A A B
gx, ax, " dx,
o, oy
6“:! ax'.! - axu
aq’n—l 3%—: 5'13,,_;
ax, ax, T éx,

TEKIHPHAASTTaH cOXaja adHaH HOATa TeHI AeraH XYAoCAra KesaMH3.
AMMO, B, Yi, $2, ..., Pr— | PYHKUHARAP AKCOHAHMHUHT HOATA TEHTAHTH OY
bYHKUHAAAD YHBHKAM GOFIHK IKAHHHH KYpCaTaad, AbHH

F(‘I’; 'PI’ ety ‘Pu_1)=0- {l2°15)

(12.9) cucremanunr i(xy, ..., X)=Ci(i=1, 2, .., u)' GHPHHYR
HHTErPaAIAPH YHIHKAN IPKAN GYArann yuyd

D%, W1 o )

Dix,, X3 . &)

AXOOHAHHHAT
U("I‘ q’z: Last) *u-—l)

DX, Xy s Kn—1)
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Kypunviiary  (n-—1)- TapTu6IH  MHHOpAApHAAH KaMHAAa GHTTACH
Hoaaan gapkau 6yaanu. Jdemak, (12.15) Tenrsamanm ‘

=0, .., b._i)
K¥punnmaa wpoaganaw mymkusd. Wy Gunan reopema ucbor Gynan.

Muconaap. L. ¥Yuby

fy au au
x| ——tx——+ .. Fx,m—=0
8x,

2 o =
ax, dx,

TEHTAAMAHHHT YMYMUR €YHMH TonHACHW. By TeHrmamara Moc onawil gaddepedanan
TENrAaManap CHeTeMack Kyhulardian ubopar:

[
dx, dx., dx,,
= =
* X, i
By cHCTEMARUHT YH3WKAN IPKAH GHPHHYA WUHTEIParIaph
X X3 Xy—1
e =Gy = 0

Tt #H M

Bepuaran tenraamannie YMyMii eunmn

X X, X,
¥ P o
u=1m0 » _'x ot x ¥
XH " ]

U~ WXTHEPHA HONMHUW JAapaKain GHP KHHCAM PVHKIHAAKD.
2. Yty
3z az

Ny |
Y ox * dy

TEHTNAMAHKHT YMYMHA e4HMH TOEHACHH.
Bepuaran venrnamara moc oaaufl TeHrAaMaaap cHereMacH §y Xonma GHTTa TeHrAaMa-
Aay nfoparaup:

By Terraasanunur unterpaan ¥+t =C. Jlemak, GepHAral TEHrAAMAHNRE YMYMHH €UHME
z==M{x*+4%) (Gynaz D — uxcaépui Gyakuns)}f Y6, afnagau Fra Oz tak HGopat
6¥aran afinadma cupraapaHp.

2. Yuankan Gup Muucan Tenraama ywyn Komm macanacuwwnr
euuanmin. {12.8) TeHryiama yyyH Kowin Macahacu KyAHAArH4a KYAHAAIY:
(12.8) rencaamanunz wyndab u=7[(xi, ... , Xa) edusmu ronuscunku, y yuiby

i G=@xy, X y) (12.16)

Ny =

GOWAQHFUY WAPTRE KaHoATAaNTUpCun, GyHia x° 6epHiran Xakukui

coulg(x;, ver, Xn) BEPHITAH YINYKCH3 AHGQEPEHIHANNAHYBYN DYHKUMA.
Kopuaa HcOoThawrakura acocad (12.8) TeHrnamaRrHirT yMyMuH
EUHMH

uﬂﬂ?(‘{?., ipp waey 1IJ¢;—I)'

dopmyaa OUAAH alIMKAAHALM.
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Kowm Macanacksy eunws yyyn {12.16) waprra kxypa @ dyyruusHu
i.uyn,naﬁ aHHKJallHMH3 Kepakkh,

Oy, B, - $m)

TeHrHK Ga)KapuacuH. Yy,
.q)i (xl’ x2’ very xn—-l’ xg)= i
‘b}(xl’ x?v ARt ] xn-—l’ fjn)

o=@ {X), .y X,_,) (12.17)

X=Xy

(12.18)

Vot (X1 X ooy Xy By=y,_,

6esrunapiy KupuTuG, (12.17) TeHrAHKHH KyfiHAarnua €3amus:
O, bos oo W) =%, X ooy X () (12.19)
Bus X, dynkunsuan (¥, ..., X2) wykrana Honaan dpapran 1e6 dpapas
Kunamus, aveEn X, (08, ..., %) 520, ¥V xoapa (12.18) cuHcTemann Xxeu
6ynmaranga (), ..., X)) HyKTaHuar Gupop aTpoduaa X, ..., X,—; Aapra

HHCHATAH evyHLli MyMKAH GYaanH, AbHH
=0 (%, ¥ o B,
L=, (B, B . o),

(12.20)
xn-—l= n—l(l_pls 1;2, rery 1_b-.'!—-l
¥ pyHKUHRAAD
ﬁ[':'h("'ﬂ)’ ooy )"r]i)
KHAMaTAapHH KaGyn KHATAaHAA ylapra MoC «; Gyskuuaaap £ {(i=]l,
2, ..., n—1)} xuimarnapun kadya wkuaaps. Uly Gunan OGrpra

(pYHKLHAAAP XOCHUNaNapra 3ra GVAraHH yuyH o; Aap Xam akddepennan-
NaHyBun G6yaaan. OuaH © cudarvaa ymby

D P2, s P} =¢for(Pr, P, .. ., Pai),
(l.lz (lpl' 1"3‘29 vy 1"!1-—1)’ rery (ﬂn._;(‘l?n lp:;" Ty 'p,,_l)] (1221)

(yHKUHAHH oacaK, 6y dyHKuMs (12.8) TeHrnamauu Ba (12.16) wapThH
KavoatiaHTupanu. XakHKatau, (12.21) udona xycycail §; ednMaapraHT
PpyHkuMacH Gyaradd yuyw, ¥3u xam (12.8) TeHrnaMauuur eunmupan
ubopar 6¥aanu. Arap x, =x, aecak, (12.18) ra acocan y; Muknopaap

P napra tenr 6yaagu. Illy ca6a6au (12.20) Tenrankaapur abTHbOPra
oJ1caK,
'I'F(Eﬁn ;’;t vy $n—l_)=_‘f[ml {$I» _’52, hhde] En-—l)! @y (ilt —‘Ez' s
‘pn‘—l)» Rl wn—l('bl‘ 'on Lo wn—l)]=tp(xh xz» v xn-—l) *
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Hemak,

u=lﬂ:ml(¢l! ‘p‘i” A 1prl~—|)v b n—i(\ph ‘p'b vy 1pﬂ—-l)l

¢ynkuns (i2.8) tenrnama yuyR xyAunaran Kowwm macanacHHHHP
eyuMHIaH HGopaT GysranH.

Mucoanap. 1. yg—j-—x%;—=0 TeHrAaMAHNHF z!y =gy = QX)) WAPTHH KaWoaTNan-

THPYBUY euHMp TONUACHY. BHAaMuaKy, y TeHraamMapunr yMyMal eyumH (aBBaary GanaHHNr
2- MHCORHTA KapaHr)

z=0{F +5%) . »
nan wGopar. By xoaxa $(x, y) =x2+y2, Pix, 0)=$=a2, GyRaan x= 3 ;7 Hanasua-

étran eunm z=@( VO ) =9( X +y° ).
du du du
2, Yo —eme —_— —=10
w6y yzax +xz 3y + xy 3z
TeHrJAMAHHHAE uly,_yo=¢'{x, 2} WAapTHH KAHOATAAHTHPYBYH eYHMH TONMHACHH. Bepuarau
TeHrAaMara Mo¢ oLauii AndupepeHuHan TEHrIaMaNap CHCTEMACH:

By CHCTEMAHHHT YHIHKAH FPRAH GHUPHHYH HHTETPASMNAPH

h=2—y =0, y=r—§=¢,
Aapaan wbopat. ¥ Xonza yMyMRi eunmM
u=®(2*~g, —g?), B
V5 gy 2D =2 ~g =%, Bplx, 4y 2=~ =%,

z= \/$1+ oy K= '\/32"'!’5 -

Bynapaan

IleMax, H3NAHAETraH euHM
uln g =0 Vet . Vo +6)=
—o(VE—F i . P +dd)

12,3- . BHPHHYH TAPTHE/IH X¥YCY¥CHRA XOCHJANH YHIHKAK
BHP JXHHCIH BYJIMATAH TEHRTJIAMA

. Euum, ymyMuli ediM Ba MaXCyC e4dM Tymywyanaapu. ¥ wey

du da
Xifxy, ..., Xa, 1) Er-}-XQ(x'. v 4 Xn, ) 672—-}-...—{—
X, (X, ey X, u)-gf~=R(x,, v X,y U) (12.22)
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KYPHRHILAATH TERTNAMARN XYCYouid XOCUARANL RUBNKAU Bup IUNCAU
Ojamazan Tenesama pefinnanu. Dy Tenrnama xocuaatapra mucbatan
YH3HKAH OYAKD, HOMABAYM ¥ DYHKUHATA HHCOATaH YASAKAKR GYAMACAHTH
Mymkun. Wy cababav (12.22) Tenraamany xeag3uwusuKAy TEHTNAMA XaM
gedingann. (12.22) resrnamanarn X; Ba R GYHKUHARBPHHA Xy, X2, ... , Xn,
4 Y3rapys4MNapHUNT TeKIUPHAASTrad YarapHils COXACHRA Y3IAYKCHI
Sngrpeperinannanysun et sa Gup BakThaa Hoara Tenr Oysamaian neb
dapas kuiamuz. (12.22) teHraamani UKAHKAH TeHraaMmara KexThpull
dAynu Gunan wHTerpaanaw mymkuu. Ly maxcanna (12.22) renrnamanuur
4 eYUMUHH QIIKOpMAC KVPHHUWAA H3AARMMI:

0%, %1 o X, @) =0, {12.23)

6yHaa %%:f-—(), u=uv(x, .. X») OyHRunaen (12.23) Tewrankaan

anuKAanran ae6 xucoGaab, ywby vix, ..., Xa, W(X(, ..., X2) } =0 allHEATHH

x; O¥finua anddepeinansafivus:
av Fu du

ax du ix

bBynaan
By
ou 9%
o v
du

'gf" XycycHit XocuianapiuHr 6y KuiimMaTiapuRM TeHrJamara KyRuo,

13
du P
TEHrAaAMaHHHT Xap HKKH TOMOHHHH —-5;— ra KynauTupaMHua. Hammana

KyHHA2MH YH3NKNM GUp HKAHCAH TeHrdaMa XOCWi 6§ namu:

n
2l d
3 X%y o Xy, 8RO, o x,, #)20 =0, {12.24)
e 6% du
Illynpai kuanG, (12.24) unsukau 6up XKuHcaH Tenrnamann (12.23) Tenr-
JMlamara acocad anHUATra aHAaHTHpAOWrad ¥ GYHKUHSHH TONHI Kepak.
(12.24) reHrnamara moc ofaMit AnddepenLnan TeHr1aManap cHCTeMacH-
HH TY3aMR3:

dx dx. dx,

e D at = {12.25)

XI X‘J Xﬂ R

By cHcTeMaHHHr A T4 YH3HKIH 3PKAR OHPHHYM HHTErpaidapHHH

TONaMH3:

lpl (xi' ey xru u)=ci +
1P2(xis oy My u)=62 » (]2_26)

ma:{xh b xﬂ! H) *ar .
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(12.24) TenraaMaHHHr yMYMUH eunMy KyHuaary KypuHuLira sra 6yaaan:

Umq?(’qh. VYo, ..., Pu)

Gyuaad @ — uxTUEpHA PYHKLMA,
Oxnpru GyHKIUHAHK HoATa TeurvawTupus, (12.23) TeHrankka acocan
Gepuarad (12.22) teWraaMaHsir eqiMuHH yindy

D, (x,, . X, v}, fulx, .., x,, 4},
Palxi oy Xn, }]=0 (12.27)

KYpuHHIIAA ToNamMu3. Dy eynmun (12.22) TesraaMannur ysuymull evumu

Aefunann.

By yeyn 6xaad TONWAraH euynMaaphrau Tam(?.apl»i v{x1, ..., Xn,
u) =0 TewraaMasalh AHUKMAHAAWTAN & eunMaap OVJHIIN MYMKHH, 6y
epaa v PyHKUK {12.24) teHrnaMaduHr eyumud G¥amail, y TeHrnaMmaud
pakat v{x, ..., £a, #) =0 TeHrNaMara acocaH aHHNATTA AlNaHTAPAAH.
Bynnafi eupMaapHu maxcyc evumiap Leiimnanu.

Mucoaaap. 1. Ywby .
du du du
X—e b )= L, ) —=a—a,
{ [ i (?x.. 1 Ed 2 dxg + t n} 1‘7.\1”
{2, o), s, .., O, ==CONSL)
TEHTAGMARHAT YMYMHE eynmu Tonuacay. (§2.24) vewrnama kyduwaarw kypuwmniura sra
G¥aaan: .

g do du de
x) —a, ]-éxt_ + (xz—“%}'b*; +.+ ("n*‘“n)‘é;ﬁ“ +u—aj—mr =0.

By terzamara Moc oadnil AHQPEPEHUHAN TEHTNAMAJAP CHCTEMACHHH Ty3aMua:
dx, dx, dx du

1

X, =g Xy —u, X,  H—
By cncreMaHMHr UMIMKAH 3PKAH RATErpafiapn Kyftnzarwidapaud ubopar:
Xy o Ay Ty X, —&,

i = =, ... ———=C,.

PRy H—u T g

of BTT K% i‘n___?:;)= 0
[l 4 U—a L
2, Yumoy ; 5
——— i u
. t 4 — X I ) =9
(L4 Va—x—g)e+

TEHEAAMA ITHTETPATIAHCHN.
(12.25) cucrema xyituaaruua Gisaln:
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CHPHHYAR HHTETPAAHH TOMaMM3. By cHcTeMamary yYHHYH KACPHHHI cypar Ba MaxpaXHilad
GHPHHUY MKKM KBCPHAME CYpaT Ba maxpaxnHn afrput

d{u—x—y) - dy

—Vu—x—y [
HHTErpa/NaHYBun KOMGRHAUMANN Tonamu3. Bynpau

y+2Vu—x—y =C,
GHPHHYH HHTErPAJHM XocHa KHaamu3, leMak, Gepuarat TEHCAAMAHHHT YMYMHH edHMH

Olu—2y 2Vu—x—y +yg)=0
K¥pHHHWra sra 6ynaam. Tekwnpn® kipHin KHiHN 3MacKn,
U=X4y

PYHKEER GeDUAran TeHrTaMaH# KanoaTnaHTHpaad. By eunm tonuaran ynmyMmub eunmaan
kenud unkmahan. XakukaTad, arap a=t--y HH yMyMul eunura onnf Gopnd xfiicak,
Pix—c, yy=0 Tenranxk Xocra O¥nanu. By mywocaGar (x Ba gy apxaw Varapysuauaap
¥nrann yays) @ (g, ¢} GyHKuasrn HxTHEpUR TARAIHranaa Xam JpHuau Gyamafan. Arap
va=t—X—y WPOLAHH ¥ YUYH XOCHA GYAALHTAH TEHNIAMAHHHT Yan TOMOHHN2 ONRG Sopul
Kificak, — u—x—y = — /v TeHrank xocHa 8ynaan, Gy sdona daxarrina v =0 Tenr-
AHKKA acocad Hoara ainanaaw. Hlynaal knand, u==x-+ y Gynrknns Geppiraln TenraaMa-
HHHI Maxcye eynMulan wbopar.

2. Yuanukau 6up uucaw Gyamaran renraama yuyn Kowmu macanacu-
HHHI eamanuin. Keown sacaracu {12.22) TeHrhaMaHuHr

4l _o=olx, . %,_,) (12.28)

u

iHapPTHH KaHOAT/IRHTHPAAMTAH u=/f(X), ..., X») €UHMH TONHACHH, GyHaa
@ Oepusiran y3aykcus prddepenunaananypud dpynkuua. (12.22) tenraa-
MAHHHT YMyMHR edHHMHHH Ouaran xonga Kowmn macanach euHMHHH
KaHpail TONHW KepaKJAMIHHW Kypcaramus. By epiga acocuii Macana
yMyMuil eunMpars @ pyHKUHAHMHED KYPHHHIUHHY aHHKAALIFA KeAalH.
(12.26) Gupunun unTerpannapna x, ypuura GowAaNFHM X,
KMRMATHU K§iub, XOCHA KHauHraH Hdoaanapru ) Aap opkaiu Gedru-
Na6 onaMu3, AbHH B
Y (X, X, . xn-—ix}:v u) =1,

1|12(x“ > STRRTITI SO xﬂ’ u) =,

¢,,(xn xz’ ey xn—n xjm u) =;Bﬂ "

(12.28) GowaaHFAY WAPTHH ymﬁy K¥puunwaa é3amna:

(12.29)

X,=X) JA u=(X, X, .., X,_))
By waptan (12.27) renrank Ounan Takkocaat, @ QyHKLHAHK

(D(EI' _1E‘b waey w'IE'J)=“'-_‘P(‘YH Xpr e xn—l) (12*30)
TeHrAHK GaxkapuaaAnraH Kuan6 tannaiimus.
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(12.29) cucremawd x, ..., Xa—1, & JAPra HHWCOATAH eHAMHUS!
=, (P, B o W),
xz=@z($n [T
Xy = n-—l($l‘ - ;'En) ’
s=o(b, B . ).
Ity O yuys
O, @. ey $n)=m(l_pl* _‘Ezs o "i’n)‘-q’[‘ﬁl (‘2\ o ) P oo
@ (B o )]
dyuxuusnu oncak, (12.30) mapr Gaxapunaau. lemak, yw6y
o (F, B oo Ba) — @1 (Br, o, 9}y s G 1 (B1, -, $a)]=0(12.31)

¢popmyaa nananaérran Kown macanacusuir €9MMHHR OLIKOPMAC X0Jaa
Gepaau. (12.31) tenrnamanu u ra HucGaTaH eunl, Koww Macatac
€UMMHHH OWIKOP KYPHHUILAE TOMAMH3.

Mucoa (I4+u—x—yg }-g; + %;— = 2 teHrnaManuur y==0 na u=2x Gownan-

FHY WAPTHH KANOATAAHTHPYBYH ewhmh Toauaci (12.3- §. |- Gangnark 2- mucomra KapaHr).
Mabnymxu,

V,o=u—~2, Py=2u—x—y +yg.
By wuterpaanapia y==0 pecak,
uwm, 2u—z =,
cHcTeMa Xocha Oyaanu, By cucTemann x Ba u ra axcGarvad eyul, TonaMmua:
=2

— L —
x=1w --—4-, Y=oy .

Jemax, (12.31) dopmyaara acocau
¥ . ;
P, — (\P|-——2)=OEKH 2¢|—1|1§==0,

P BA g Aap YpHura yrapuuur wdonacnen KFEnG, KyAnaran Kown MacanacHHUAT eYHMHAH

TONAMKI: ,
2u—dy— (2 \u—x—y +y)° =0

dyVu—x—y =4x—2u—y .

u=2x+—3—1f—2y V‘x-—y‘l-%i-

TexwnpnG kypuil KHAHH 9MackH, 6y dopMyaalard PAAHKAN OAZHAATH MaH(pHA Hwopa
TEHIAAMALarn PajiHkan oNlAHAArH MycOaT HWOPAra MOL KesnafH.
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12.4-§. N®APS TEHTNAMACH

Yuby

Pdx+Qdy+ Rdz=0 (12.32)
TeHTAAMaHK (X, ¥, Z) Y3rapyBuuaapHAHr daszocuaa ligadd renzaamacu
Aefiunann, 6ywaa P, Q Ba R—x, y, z napHanr dysxkuusacHaup. By
dyukunssiapin 6apop D coxapa ysayxcua auddepeHunansianysyn Aed
dapas KusaMu3s.

P, Q 8a R pynkunsnap D coxana Gepunau neran cy3 reoMeTpuKk THaAa
6y COXaHHHF Xap OMp HyKTacuaa 6upop F==Pi+ Qj-+ RE BektOp, sithH
BeKTOp MahaoH Oepuarannurutin Guaarpanu. (12.32) trenrsama nonaau
dapkan uXTuépHi kynalTyBUMra KYNaATHPUAFAHIAE TEHF KYYAH TeHrAa-
Mara VTraHAWIH yuyH, acauia GH3ra BEKTOPHHHI HyHAAWlk, GoWKayva
afitranga, Aynanuinnap Manionn Gepharan Gy¥aaan. Arap (12.32) vewr-
NaMa OWIaH AHMKABHAZHTAH CHPTAAP OMAACHHH (arap y/Jap MaBXyx
6yaca) Ulx, gy z)=C .prkaau Gearnnab, Gy cupraapra ypHHMa
TERHC/NKAA €TaBNTal BEKTOPHH ! OopKanw Gearunacak (Avhm t=idx+
-+fdy+kdz), y xonna (12.32) Tedraama Bextop KypHHmwaa Gynaai
éspnapgn:

(F, Iy==0.
By sca U (x, y, 2) =C cuprnapaunr F BekTOp MaiinoHra oproro-

Hall 3KauJINMHHY KYpCcaTaju.
liyngat KuaumG, reoMeTpHk Tuama (12.32) TeMraamanH euuilt

F=Pi 4 Qj + Rk sextop Maiisonra oprorona 6Y/ran CHPTIAD OANACHHA
Tonumaan ubopataup. [lbadd TenrnaMacHiu HKKH XMA TAAKHH KHH
MyMkuH. Bupuhun xosaa x, y, 8a z napHu GHpop ! napaMeTpHHMT
dyHKunscH ge6, HKKHHYH X0aza sca Oy yura MHKOODHHHT GHTTACHHH,
MACANAN, 2 HH KOAFAH HKKATACHHUHI (PYRKUWACH Ae6 Kapaw MyMKWH.
Npadd TeHrnaMacHAd TEKHIHPHIIHK HKKMHUA Xoaaa Gowaaimus, Arap
{12.32) teHraamaHuHr uan ToMonH Oupop U (x, ¥, z) DPYHKUHAHHKT
TyauK Euddepenunainaan nGopat 4ynca, ALHH

an du au
Pwdx'Q'—dy' BT

Gowkada afirranpa F norenuuan Maigon 6yaca {(awHu F=gradl
6¥aca), y XoARa u3nanaétraH cuprnap U/ norteHunan $yHKUHAHHHT
U(x, y, 2) =C carx capraapnianr nbopar 6¥aaau. By xonna uanana-
&Tran CAPTAAPHH TONKIL Xed KaH/1a#t KN ITHHYAIHK TYFAHPMARH, YYHKH By
xonaa

{x, g2
U= S Pdx + Qdy+ Rdz,

e e Zg)

Oy epAa 3rpH YUH3MKAH HHTErpan TaliuH (Xo, Yo, 20) HYKTAUK Y3rapysuu (x,
Y, 2) HyKTa Guaau GuprauiTHpyBuM ¥XTHEPUA AyA GVimua, Macanas,
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JOPAMHATA YKAapura fnapasen GVArad KecMadapRaH Taulkua Tonras
[HHK YKH3HK OYViiHya ONHHAIH.

IOkopuna aliTranuMusra acocad Z HR X Ba Y HAHF QYHKUUACH Ked
apal, TeKIWHpKHAaéTrad coxaga R =0 peb ¢apas KHIaMH3.

by xomaa (12.32) Tewrnamanan

dz=P,dx+ Q,dy (Gynﬂ.a P,=~P-, Q,=9—). (12.33)

HKKHHUN TOMOHIAH, 2 DYHKUHAHHUHT TYARK nmpcbepeuuuanu YUyH
yiAnparn ngonara ramua:

az Pz
By umKKkH TeHraukaadH dx Ba dy nudpepeHunannsap GOFAaHMaraH
jAraHn yuyn
dz ’
= =hlx g 2), (12.34)

=Q, (x, ¥, 2) (12.35)

IHPAHRAAPHA XOCRA KHAAMA3.

Z yHKUHAHK X Ba y Aap GYifinua uxxnsun Tapreban xocHaasapra, P
3 (4 HH 3ca ¥3 aprymenTnapr Gffnda Grpunryx TapTHOIH XOoCHNaNapra
"a fge6 dapaz Kuaamus, Ywly

¥z _ ¥z
dxdy  ogax
TeHTAHKHHHT YpHHAKW GYAHIN KepaKaKirujah
BP| ﬁpl az _ aQI . 6Q| &z
: _6;_' Gzay_6x+626x
Eku
: AR, ap, aQ 4Q
et =g+ P (12.36)
“12pT KeARD uHKaH. (12.36) waprei Gyngai 3MuF MYMKHH:
p(az ay)+ Q ~———~——)+R( ——~—— =0. (12.37)

Mlemak, F mexrop Maiiowra oproronan 6yarar u (x, y, 2)=
WPTAAP CHABCHHHHT makxkyn O¥mmmwu  yuyd  (12.37) wapruuur
amaphanmu 3apyp, (12.37) wapthn (12.32) Tenrnamanunr rijaug
mrecparsanysqusk  éun Surra Ulx, y, 2Y=C mynocabarda
HTLZPAAAORYBRUALK WPTR NEANNGAN.

Arap'F wmaitnor moTeHuHas Mafiron Oyamaca, adpum Xoanapaa
UyHAAH cKansap wx, Y, 2Z) KynalATyBUMHM Taunal ONHIW MYMKHHKH,
" HH pi(x, y, z) ra KynafTHpHAraniaH CYHr NOTEHUHAN MAHIOH XOCHA
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6¥aaan. Arap Luyﬂnaﬁ xynamyaqu MaBXyA Gyaca, y Xonga pF= gradU

&Kn pP-_—-—‘, uQ— , WR=—— Oxupru MynocaGaraapaan
d(wP) _ 3(nQ) 4(pQ) _ d(wR} 3(R) _ 3(uP}
dy ax oz dy ' ox dz
&Ku i
oP  #Q

diode _po
dy ax u.(Qéx Pay)'

9Q R _T (R _ o
az ay —}l( dy 62)'

TEHrMHKAAp Xocua 6yaaan. By TeHrHKnapHHHr OGHpHHuHcHHM R ra,
HKKHHYHCHHH P ra, yYHHYHCHHHM 3ca Q ra kynaiftrupu6, xocua Gyaran
TEHIUMKIADHA Xaanab Kyulcak, ywdy
apP a0 Q@ 4R aP
R(Gr— o) P55 )+ (5 —5)=0

TeHrHK XocHa GynanH. By TeHrauk sca (12.37) WAPTHAHT §3THHACHAUD.

Hemaxk, arap Tldadd TeHrnamacr yuyH unrezpasrosuit xgnaﬁrysquj
MaBXya 6yaca, y Xonaa TYIHK ARTErpaNlanyBUHAHK IWapTH 6axapHiaa-,
AW, 3nan (12.37) wapTHu Gepuiiran BeKTop Mafilonra opToronan Syarau
CHPTAAPHHHT MaBXYAJUMMHHHT (akaT 3apypHil wapTH 3mac, Gaakd
eTapJH HIaPTH SKAHJAHTHHHE XaM K¥pcaTaMmus.

Tekwypuaaérran D coxana (12.37) wapr aitnan Gaxcapuaran ga Py,
Q' pyHKuHanap y3 aprymertaaph 6Viinya 6HpUHYH Ba HKKHHYH TapTHOIH
Y3aNyKcu3 XocHAaaapra sra Ael (papa3s KHAAMH3.

¥ xonga D coxannHr xap 6up HykrachaaH (12.33) cHeTeMaHHHT €ku
Gapu 6up, (12.32) Tenrnamaunnr 6utra Ba pakar GHTTA HHTErpaJ CHPTH
yramn. AsBanc (12.33) cucremaHuHr Gepuaran A(xe, o, Z0) HYKTaAaH
Yrafaurad eyMMHHHHT ATOHAMHTHHU K¥pcaTamu3. Ly makecaana (12.34}),
(12.35) tenrnamanapad Tekwupamus. (12.34) TenrnaMa y=yo TCKHC-
aukga A(x, yo, o) HYKTajaH YTyBUH ArOHAa HHTerpaJ uH3uk L HH
aHukAaign. (12.35) tenrnama sca, x Gupop ¥3rapMac KufiMat kalya
KHATaHAa, X ==const TeKUCAHKIA 6TYBUH L 3rpH YHSHKHHHT HYKTACHAAH
yranpurad aroHa [{x) 3rpH YH3HKHH AHHKAAHAH. L YH3HKHHHT Oapua
HYKTanapk y4YyH Tyaunrak [{x} uxHsuknaap tynaamu (12.33) cucremacu-
HHHT A{xo, Yo, 20) HYKTaAaH ¥TyBuH GHDAAH-OMp S HHTerpan CHPTHHH
AHHKJAUIMHY KYpcatamu3s. By CHPTHHHT TY3HAWIWIHAAH PaBMaHKH, YHHHT
6apya Hykrajsapu yuyd (12.35) TeHrnaMma KaHoaT/NaHTHPHAAZH. S CHPT
HHHT Gapda HYKTaJapH y4yH (12.34) TeHrnaMaHMHT KaHOATAAHTHPHIH
UIHHH XaM KypcaTaMHs. "

S CHPTHHHI TEHITaMACUHHH . '

z2=2z(x, y)

KYpHHHIIAA €36 OACaK, aBBa/irM MNaparpadapHHHC HATHXKA/LaPHTa;
acocaH z(x, ) GyHKUNs x 6FfiHya GHPHAYA TApTHO/H Y3/IYKCH3 XOCHAAra:

i
§
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sra GyAalu. g_z aanr  (12.34) TeHraaMaHHWHI KaHOATJAHTHPHIIHKH
X

KypcaTHil kepaK. S CHPTHHHr Tysuauwmra acocad (12.34) rtenrnama
y=yo Aa KAHOATNAHTHPHAAAH. YHUHF Y Y3rapyByHHHHr owka
KHOMaTAaphla XaM KanoaT/aHTHPUIKIUAHH KYPCaTHI YYyH yGy

o

6x=P1(x.y, Z)=F

N EETT Knpu‘ruﬁ,% XOCHJIaHH TonaMhui. z{(x, Y} OyHKUHS

{(12.35) TeHrAaMaH# KaHOATJAAHTHPHILHIAH XaMia 6y TEHraMaHHHT YHT
ToMOHM Gapua aprymeHTAapH GYinua GHPHHYK TapTHOIH XOoCHianapra

Z_ XOCHNAHHHE MaBXYANMrA KennG unkanm, Illyn-

Ira 3KaHnNurujaH

oxoy
a# KuauG,
oF o cozy 0P P o
dy  dy (ax T ay dz &y
=% %% e P 9P oz
T 9z dx dy dz dy
‘3Q| 6Q| D 6Q| A 5PI 5P| 12 38
_6x+6z'1+6‘z'_6y azQ' (12.38)
d foz a yaz az
IOxopunarn wosann  xucobnawaa 3y (0x) = —é-;(a;). i Q

TeHrauknapaad ¢oiinananauk. (12.37) éxu {12.36) waprra acocad
(12.38) Terrynk KyiHaarH KypHHHHIAA €3MMaMN:

aF aQ,

dy az

F.

Byupan
¥ 20
8 ﬁzl s
F(x9 y) =F(x’ yl])eyu

F dyuKkuna y=yo 1a HOAra TeHr GYNraHH YUYH OXHPTH TEHTJHKAAH
yHurr Oapya TeKIUHPHAAETraH y JapAa XaM HOAra TeHIJIHrH Kedan6
unkann. Hemak, 2 (x, ¥} pyHkuna (12.34) TeHraamann XaM KaHoATAaHTH-
paau.

Ounu add retirnamack yayn (12.37) TYAHK HHTErpaAiaHyBIHAHK
WapTH Ga)Kapramaran XoaHH Kypaiiiuk. HOkopuaa 6aéH KninHrauiaH
MabayMmku, Oy xoaaa F maigoHra oproroHas Gyaran CHpT/Iap MaBXya
6yamaiau. Ly ca6aban, [1padd TerrnaMacHHH aBBaA alTraHUMH3AEK,
GuPHHYH XHA TaJKuh KuiuG, F MaffOHra OpTOroHaN G§/Iran CHpTAapHH
3Mmac, 6aJKu WY XycycuaTra sra 8/ran, yH3HKAAPHH TONHIH MACAJACHHH

K¥siMu3. Boirkaua afirranaa, [Tdapd renrmamacunn 6uTTa MyHocaGaTaa
3mac, HaAKH HKKHTa

ui{x, y, 2) =0, aa{x, y, 2) =0
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ey eyer onwpnaa S AR TEHLAHKAAPAAH OGHTTACHHH, MacanaH,
wix, y, 2)=0 (12.39)

HH HXTHEDHA OepHIli MYMKHH. _
{12.32) »a (12.39) TenrnamanapiaH 3PKAH  Y3rapysudanapaaH
OHTTACHHH, MacajaH, z HH HHKapub,

Mix, yydx+4-N(x, y)dy=0

KYPHHHWIAATH 0AfHil AH(pPEepeHUHan TeHrnaMann Xocun knhamus. By
TeHTAaMaHH uHTerpasnal, uxtvépuéi taunab oautran wi(x, g,
2} =0 cHpTAa H3NAHAETraH YHIHKIADHH TOMNAMM3. _

Haox. Arap (12.32) Tenrnamann GeBocHTa uhTerpannat 6yamaca,
COLNAPOK XOJHH TeKWHPHII &paamd OGunaH yHH aipuM Xodaapaa
HHTerpaaaaw MyMkMH. By ycyaga 3pkan y3rapysumnaphaH GHTTACHHH,
MacafiaH, z Hd y3rapmac xHcobaab, yuly

Plx, y, 2)dx+Q(x. 4, 2)dy=0 {12.40)

oanuit zudpdepeHran TeHrNAMann ANTEFpaMIaHanH, OyHia 2z napamerp

poJinHy YhANaion:
ulx, y, 2)=0C {12.41)

{12.40) Tenraamauuur uuterpaau Gyacur. by epaarn AxTHEPH
yarapMac z napaMerpHHHr dyukuuach Oyauwu mymxun. By C(z2)
PyHKiHAHKE WyHEAK Taunal onunaanku, (12.32) resraama KaHOaTAAHTH-
puacui. (12.41) wu augpdepenunaniad, KyfAudary TeHrAaMaHH XOCHA
KH1aMH3:

du fu du { _
-&—dx+~@~dy+[¥—c {z)]dzﬁO. (12.42)

{12.32), {12.42) nnddepesuyan TeHrAaMaNAPUHHT Ko3PDHUHERTAAPH

ApONOPUHOHAA GVIHINH Kepak:
u ou du .
O _ oy o 09
P Q R '
Yudy
du du ,
R
P R

TeHrmaMagaH £7(z) HU TONHI MYMKHH,

Miucoaaap. . Ywby
(bt y2)da+ (k2 —2y)dy+ (xy+22)d2=10
TeHrAama uMTerpasdacui. By mucoana |
F= (Bx4y2)i 4 (xz—29) [+ (xy +22) & .
Tekwrpn6 kypri wriinr sMackd, rot F=0. Maraymkn, 6y wapr Gaxapuaranta F no-

TeHUHad Mafaonpan H6OpaT 6¥AaAH, ALHH _F":—grad .
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Jlomax,
X, [/ 4]

U= b, Bctyndet (xz—2y)dy+ (xy+22)dz.

Huterpan fAfan cudartnza GJFHHIAPH KOODAHHATA ¥Rnapura Tapaasien GYATAH CRHHK
SM3HKHK onamuz. HuTerpanmall watHmxacHia U=3x"—y 4 22 xyz xocua G6nann.
Wynnat kuau6, HananaéTran HHTerpan

I~ xgz=C.
2. Yoy
gde+z—y)dy+ xdz=0

TEHTAAMAHH KaHOATAGHTHPYBUH Ba 2¥x—y—z=1 TeKHCIHKAA é-rys.q’n 3rpH  YHIHKJAp
TONNACHH,
Bepuaran Texucaux TeRraamacuuu zHdpdeperunanaafimna:

2dx—dy —dz=1.

By tenranaxun x ra k¥nafiTupub, XocHn KHAHHFAGH TeHrAHKHR 6epuarad renrnama Suaam
K¥WaMus;

(Y+2x)de+ (z—x—y)dy=0.
z=2x—y—| &yaraun yayn
(y+20)dx+ (x— 29— ) dy=0
EKH
Zeds— (244 1) dy + d {xy) =0
TEHTAAMAHH XOCH] HKHAaMHA. OXI‘Ier TEHFAaMalaH HANaHaGTran 3rpu YHIHK ap OHMAacH
=y —ytay=C

3KAHAHIE KenHG yHKanM,
3. Yudy

yzdx 4 2zxdy — 3xydz=0

TEHrAaNa HHTErPAANaHCHN.
Haoxga kjpeatnaran yeya Sunan Oy TERIRAMAHH HHTEFPANAANMHE. Z HH §srapmac ge6
XucoGaacak. dz=0 Gynaan Ba Sepuaran Tewrnama KyBusard TeHraamara afaakaau:

gdx+ 2xdy=10.
By Tenrnamannur uurerpann
xwli=C
naH H6opar. By tewrankaarn € wn Z Hunr PyHKUHACH A6 XHCO6RA6 Ba YHH AMppepen-
uHaanat ywoéy

Y+ 2xy dy— O’ (2)dz=0

TeHrAaMaki xocun kHhamus. By Tenrnama Geprarad renraama Guaan 6up xna 6¥nmun yuyn
GynapHuur KO3 PHUHEHTAZPH NpPONOpULEOHEA 6YantM Kepak, Abum

' Y _ 2y —C)
¥z 2z —3xy
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Oxupry Tenraukaan C(2) ==xy® SKaRAHCHAH 3bTHOOPra OHG,
ac 3dz

— i —

C z
TEHMNAMAHH XOCHA KHAAMMH3I. Bylutan
C(z)=az', a=const.

JDemar, OEPUAran TEHTAAMAHHET dHMMN

xyf=az’
AaH RGOpATIMp.

12.5- §. BHPHHYH TAPTHEJH YH3HKJH BYJIMATAH TEHFJIAMADNAP

1. T¥aux wurerpan. ApBan HOMa®BAYM (YHKOHS HKKHTa 3PKJH
yarapyeunra GoraHK GYATaH XOAHH TEKIIHPAMH3.

bu3s 6unaMu3ke, Gy Xosiga OGHpHHYH TapTHGAH XycycHH XOCHAaJIH
TeHrJlaMa KyfAnaarH KYpHHHLira ara Gyaasu:

F(x, y, 2z, p, ) =0, {12.43)
6ynaa
oz dz
pP=—= = "

Bupunun TapTHGAM  XycycHE XCCHARJH TEHTAMAaHHHT HKKHTa
HXTHEPHH ¥3rapmacnapra GOFAHK, eYHMHHH YHHHI THAuK UNTezpaAu
Aeivaann. TYARK RHTerpad oluKopMac KYPHHHLIAA KyRHAArHJa é3unamu:

D(x, y, z, a, b)=0. (12.44)

TYaHK mHTerpajHu GoillKayapoX XaM Tabpudiaw MyMkuH. TYAHK
HHTErpaJ yyra yarapyBun Ba WHKKHTa HXTHEpPYH y3rapMac opachuaru
WyHRaA MyHocabaTKH, YHAAH Ba YHH SpKAH ¥3rapyBuwaap O¥yfinva
suddepenninaniaw naTHKacHAa XocHa OYnaauran mydocaGataapaau
yarapMacnapHu uHKapu0 TamJsalr HaTHXKAcHAza OepHAaraH TeHrjaaMa
XocHA OVsagn. By HKKHTa Tabpud GHP-GHpHra SKBHBAJSEHTAHP. Jlekun
613 Gynunar ncborura vyxranmai {{23] ra kapaur), Gepuiaran TEHrAaMa
6¥finua TYAHK HHTETPaJHH TOMHID YCYJAHHH KeJaTHpaMH3. TVAHK
HHTeTPaJHHHI HKKUHYH TabpHpHra acocaH (12.43) tenraama ywoly

Pix, y, 2, a, b) =0,

b | a0

o T P=0 (12.45)
oD | D

%y T3z 9=0

CHCTeMAZaH a Ba b JapHM uYHKapHI! HATHXACHAA XocHil GVaran
TeHrnamara 3KBHBAJEHTAHP. DupuHuH TapTuOAn XycycHi XOCHAANH
TEHTIaMAJAPHUHT XaMMa e4HMAAPHHH TYIHK HHTErpaanaH yrapmacaap-
HR BapHAUMANIAIN yCyAu OHAAH XOCHA KWJIHLL MYMKHHAHMH Jlarpanx
TOMOHHAAH KYPCATHJITAH.
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dapa3 KwrainHk, a Ba b nap x, y ¥arapyBumnapHuHT Gapop
GYHKUHANAPH GFACHH. Z HHHT X BA y OYAnYE XOCUAZAADH, ABHH P BA ¢ Sap
yuiGy

a0 , O, 4D da , G0 3b
6x+6zp+0a 6x+&b ax "

e , ad a0 al ab (12.46)
a P
"_65'+ 3z ‘H'HE 3b dy =0

myHocaGataapaan xucobrananu. (12.45) sa (12.46) dopmynanapuu
TAKKOCAAh, KyAHAars TeHraAaMmanapHd XOCHA KHAaMH3:

d® da , dD b _
aa ax+ ab ax"o'

8b da , 0D 86
da 6y+ ab By =0

(12.47}

Dy Tenrnamanaphad a Ba b QyHKHHANAPHM aHHKAAW Hepak. ¥4 Xoa
GVIHUIH MYMEKHH:
1) Arap
W o 90 _ -
2 =0 =0 (12.48)

TeHrIHKAap Gaxkapuaca, (12.47) TteHrnamasap KaHOATJNAHTHPHAADHM.
(12.48) tenrnamanapun a Ba b ra HucGaTaH euHW MYMKHH Ae0 ¢apas
Kusamus. By TenrnamanapHM eudw HaTHXKACHAA XOCHA GVirak x Ba
Y HHHr QYHKUHANAPHHH, A'BHH @ Ba b HUHr Kuimataapuun (12.44) ra
Kyiicak, xocun 6Varad udosa (12.43) TewrnaMaHHEr HxTHépUH
ysrapmacnapra Xxam, nxtHépuii pyHKOouasapra Xam GOFIRK GYamaran

eunMuias wGopar G¥nasn. By euumuu maxcyc unrezpaa achinnain.
da da b b o

2} Ouau o oy _—5;_-—6?-0 6yacui. By Xxonma a=const,
b==const 6yan6, Gu3 TYNHK uHTerpaira Kadrraw Gyaamus.

3) ¥Ymymuit xospa, (12.47) HH HKKM HOMABIYMKH MKKHTA UH3HKJIH
ajre0paHK TeHrAaManap CHCTeMacH HBe§ KapacaK, YHHHT edHMra 5ra
OVHWK yuyH ywdy '

Da, b)
Dix, g

IHAPTHHHAT 6aXXapHJAHUIH 3aPYPARTH Kelnl unkagn. (12.49) tenrnuk a Ba
b ypracuna gyukyuonas 60FauKAUX MABXYLTMTHHA KypcaTaau. Arap

Mmacanai, —g%;&(} €KH —g-gﬂ;&i) 6yaca, v xonqa 6y GOFAHKIHKHH

=0 (12.49)

b=w(a) (12.50)
KypHHHIDAA €3HM1 MYMKHH, Oy epAark o — MXTHEPHA (YHKUHA.
(12.50) ra acocan, (12.47) cucrema Kkyhuaparn GuTTa MyHocabaTtra
KenaaH:
o, B,
_EE_ + _éb_m (a} =0

359



Arap 6y TeHMMHKZAH @ HH X Ba y HHHr QYHKUHACH chparHia Tonuu
MyMKHH G¥sica, y xXonpa (12.50) rtenrnamagan & HH Xam 3pKJI
¥3rapyBUHNaPHHHT QYHKUHACH CHpaTHAA TONAMU3. @ BAa & HHHT TOMUATAI
KuimaTnapuuad {12.44) ra k¥hub, (12.43) TeHrnaMaHUHT eUHMHHH XOCH/
kuaamus. Jlnpdepenunanrnanysun w{a) QyHKUHAHH UXTHEPHA TaHnal
OJNIHHraHAArH e4ynMJapHuur OyHgail Tynaamu (12.43) TteHraamaHuu:
ymymud unrecposy gedunagn. HUxruéprit o (a) GyHKIHAHHHE xap GHj
TannaG ONHHHIINTA, YMYMaR aiTraMfa, yMyMua#l HHTerpaara KMpyBHI
6upop xycycud exum moc kenaau. Ly mabHona, yMyMHIt e4HM HXTHEDHI
$yurunara Gorauk GVaagn Ae6 alTHLIHMH3 MYMKHH. .
BuprHud TapTHOAH XYCYCHIT XOCHAANH TeHMAMAHHHT TYNHK YMyMHI
BA MaxcyC HHTerpa/JJapHHH COJAATHHA reOMEeTPHK TaJKHH KHJHU
MYMKHH. XycycHii XOCHAAJIH TERIaMaHHHT edHMH (X, ¥, 2) KoopAHHATa
aap $asocuia CcHPTHH anukaaign, Oy CHPTRH HHTeepaa cupr el
atanaad. bemra {(x, y, 2, p, q) MHKAOPAAp TYMAAMHHH 3IAeMEN
Aedunaa, 6ynia x, Y, 2 GHPOp HYKTAHHHF KOOPAHHATAAADM, P Ba § 3C:
Iy HyKTaaH YTYBUH TEKHCIHKHHHT Gypuak Koz(duuueHTAapH. B
Tabphpra acocan (12-—43) TeHrIaMaHHHI €YHMHHH TOMHUI Macaac
Ky#HAarH4a Ky HHAHLEIH MYMKHH: LUYHAAH CHPT TOMHACUHKR, GY CHPTHHH.
HYKTajlapH Ba YPHHMA TEeKHCAHKAAPHHHT Gypuak ko3(dHuHeHTAapHAA)
TalKHA TomraH saeMeATAap (12.43) MmyRocaGaThH KaHOaTIAHTHPCHH
(12.44) TyanK uwHTErpan MKKH napametpra GorauK Gy.iran capria)
OHJACHIaH HOOpaTAHpP. JHAH TeOMEeTPHK HYKTaH HasapaaH yMyMu#:B:
MaxCyc HHTErpanfap HMMaAaH HOOPAT 3KAHHHM KYPAMH3. YMYMHI
HHTETPAJITa KHPAAHTraH eYHMHH TonrW yuyH HXTHépH# (12.50) myHoca
GaTHH 0A46 b HuHr KHHAMaTHHE (12.44) ra xy4r6, a napaMeTpHn ywo6y

D(x, 4, 2, a, ) =0, Z= 4+ Z ' (a)=0

MyHnocaGarnapgaH 4Hkaprad 3aHK. OXHprH HKKn TeHrJamMa 3ca 6H|
napaMeTpaH CHPTAAP OHJNACHHHHT gpasa cuprunu anMkaaian. By uapc:
reOMeTPHK HYKTaH Ha3apiak KyAuaaruak nosanaiinn: (12.50) mynoca
Gatuu acocan Oepuaran Wkkh napamerpan (12.44) ouaaman Ou
napaMeTp/H GHpOp OHJaHU a)<patamu3, cyHrpa 6y ouna ypaMa cHPTHHI
TonaMu3. ¥paMa cupT Y3HHAHT Xap GHP HyKTacHAa YpaJyBun CHpTAapial
GUTTAcHra YPHHFaHH YUYH, ABHH YMYMHE 31eMeHTra 3ra 6¥irann yuyH 6
ypama cHpT XaM GepHAraH TeHrAaMaHHHr eyHMHIaH uGopar Gynaan.
HuxoAT, 6H3 GUAAMHIKH, MaXCyC HHTerpas ywby

=0 9P _q 9° _
©=0, da =0, b =0

TeHrJIaMaJapiaH & Ba b HH YUHKApHI HaTHXKAcHA3 Xocuin Gynagn. B
KapaeH, MaABIYMKH, HKKH NapaMeTpin CHPTAApP OWNACHHHAT YPaMAaCHT:
(arap y wmaBxkya Gyaca) oan6 kenaan. IOkopumarupek Mynoxasi
IOpHTHG, 6y ¥paMa CHPTHHHI XaMMa 3JeMeHTJIapH GepHAraH TeAraaMaH
KaHOATAAHTHPUIUMTA, S'TEHU HHTErpaj CHPT IKAHAHPHIA HWOHY XOCH
KHJAAMH3. :

Macoanap. L Bepuaran R pasnycan, mapraanapi xOy TeKHCTHK HyRKTanapHi
GyaraH Hap CHPTAAPHHHHI OHNACH

(x—a)’+ (y—0)'+ =R
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HKKH (@ Ba b) napamerpan ownragad nbopatinp. By onna TH¥auk HHTerpan G¥aanwran
xycycHfi XOCHAAAH TEHTAMAHH TOITHW YUYH 2 HH X Ba § HHHT dyRKilvAca ae6 XucoGaal,
Gepunral mMykocaGaTha x Ba gy O¥iuda AHPdepennnaanaivua;

x—a+tzp=0, y—b+tzg=0.
Byunan x—a= —2zp, y— b= —2zq. By ndonanapHn Geprjaran Te#TAHKKa KJHu6, THNHK
HHTErpanra Mo¢ GJAraH TeHr1aMaHH TONAMA3:

2(1+p*+ ) =R

YuyMmull wHTErpasra KHpaluraH €MHMH® XOCHX KHJAHM Y4¥y# b=w(a) MyHocaGarnH
KHPHTaMH3, ABHH Mapkasnapn y=da(x), z=0 ux3ixia ETyevyd iapaap OHANCHHM
axparamus. Bynnali owaannnr xap Kanaan ¥paMa cHpTH HHTerpad cHpT GYaalH Ba YMyMHA
HHTErpaara KKpaim. d

HuxoRT, Maxcyc HHTerpaa KydWgarW yuTa TEHNIHKAQH @ Ba b NapHH YHKapHw
HaTHXACHAA XOCHA G¥Aaau:

(x—a)’+{y—b0) 2 +2*=R" x—a==0, y—b=0
Bynnan z=+R. Xap 6Hp wap cHpTHra GHTTa HYKTalda YPHHYBYH HKKHTa TEKHCIHK

TEHFMAMACHHA XOCH/ KHIRHK.
K¥n xoanapga TYRAAK HHTErpaJHH TOMHIE YHYE KATTA KHAHHUHAHK TYFAUPMANALH.

1) Arap (12.43) tenraama F (p, g) =0 ékn p=¢(g) KypuHHwra sra
6ynca, g=a Aeb xucobaal (Gynaa @ — HXTHEPHH Yarapmac)
p=vw(a), dz=pdx+qdy=gla)dx+ady
TEHTAHKNAPHH XOCHA KrAaMi3. OXupru TeHTAaManh uHTerpannat yuoby
z=q>(a}x+a_t_;+b

TYJAHK HHTETPAJHH TONAMHU3.
2) Arap (12.43) renrnamana VY3rapyByHAApHH AMPATHIN MYMKHH
6VAca, ALHH TeHrJaMma

. . e(x, p)=%(y. q)
KypuHuuira sra 6¥aca, o(x, p) =¢(y, g} =a ae6 xucobnal (Gynaa a —
HXTHEPHH Y3rapMac), 6y TEHTAUKAAPHK {(arap MyMKuH 6yaca) p Ba ¢ ra
HucGaraH eund, p=q (x, a}, =1y {x, @) sapru Tonamus. Cyurpa ymby

dz=pdx+qdy=eq:(x, a)dx+¥i{y, a)dy
MNdbadpd resrnamacuan HHTErpannad
z=iq (x, a}dx+ (y, a)dy+-b

TYAHK HHTErpadHH TOMaMH3.
3) Arap GepuaraH TeHraama

Fz, p, ) =0
KypHHuwra sra OVaca, y xoapa z=z{u) pe6 xucobaaf (6yHaa
u=ax-+y), ywdy . '
4
F(Z, a, E)=0

ofpuH OH(epenUHan TeHrJaMaHK XOCHN KUAaMH3. ByRH HHTerpaanat
z2=®(u, a, b) (6ynpa b — uxtuépuit yarapmac) éxu
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4) ¥MYMAaUITaH NJAEpD TEeRATAMACH

z=pxtqy+f(p. q)

KYpHHHUIra Sraaup. TekHpH6 KYpHII KHIAHH 3MacKH, YHHHT TYJIHK
waTerpaau Kyhuaarv npoianad wGopartinp:

z=ax+by+fia, b)
2, Ywoy
p=3¢
TEHTNAMAHHHT TYJIHK HHTErpasn TORHACHH. By Tenrnama 1) xoara T§Fpu kenagm:

¢=a, p=3d°, dz=230%x4-ady, z=3a’x+ay+b.
3. Ywoy

p—3=¢"—y
TEHTAaMAHHHT TYAHK HHTErpadd Tonuacuu. By TeHrnaMana yarapysunaap axpaaran. Ly
cababad 2) Xonga k¥pcaTharaH ycyn SAaH TYAHK HHTErpadHU TOMAMHA!
p—3x=a, p=3x"+a; ¢*—y=0, ¢=Vy+a,
dz=pdx+ gdy= (3¢ +a)dx+ YyFady,

'z=x3+ax+—§~(y+a)3/2+b-
4. Yus
- 2(p*2+ ¢%) =1

TEHTAAMAHRHT TYAKK WHTErPadn TonuacuH. By Terrnama 3) xonna k§prAFaH TeHTnaMmara
TYFPH KeJladH:

‘ dz dz
z=2z(u), u=ax+y, pnadu, g= il

(R 22 s iy, B @2y
zz(du (@241 =1, =2 @241y,
u+b=i?i2~(a2z2+|)3/2 éxn gat(ax+y+ )= (@22 +1)°.

2. Narpanx-Illapnu ycyau. YwGy

Fix. 4, 2z, p, ) =0 (12.43)

GHpHHUH TapTHGAH XyCycHH XocHaanu AnddepeHnat TeHrTaMaHH

TekwHpamus. Jlarpanx-Llapnu yeyan uxruépuit a yarapmacun ¥3 Hunra
oJraH WwyHaa#

q)(x’ .z p q)=a (1251}
TeHrAaMaHH TaHnawgadH HGopatku, (12.43), (12.51) cucremanapian

auHkadaHran p=p(x, ¥, 2, @) Ba g=4(x, y, z, a) PyHKunsaap O6uTTa
KepajpaTypalda HHTErpallaHalHraH

dz=p(x, y, z, a)dx+q(x, y, 2, a)dy (12:52)

MNpapd reuraamacura onub kenaan. ¥ xonna Nadd TenraaMacHBBHT
¢ {x, y, 2, @, b)=0 unrerpanu, Gyunparu & (12.52) TeHrnaManu
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MBHHHT TENHK HHTErpand Oynand. @ QyHKUHR (1<.0s) TERTASMEHHRD
6UTTA KBAAPATYPAAA HHTCIDAANAHYBUAHAKK IUADTHIAH, SThHU

ba _ 0 _9p 00 _
pg A 0y+6x =0 (12.53)

reHrMaManal anukaaHaan. (12.53) wWapTHH p Ba g HY X, Y, Z NAPHUHT
DYHKUMACH cuaTUia AHHKIOBYH (12.43), (12.5]1) cncremanap yuyH
2346 onamn3. Bynaa owkopMac GyHKUKATaPAAH XOCHAANAPHY XuHcobaau
dopmyaanapuian GoigalaHaMH3. (12.53) waprtra Kydnaw y4yyH -g—i—,
I G0
' dz’ bz

p Ba ¢ HH X, Y, Z HUHT GyHKIMATapH 1el Kapad, {12.43), (12.51) Tenr-
AHKNapHA x Oyinua andrbepeHunanIaiMus:

‘ 8F | GFdp | 0F 8¢ _ »
ax + ap 6x+ dq ox =0,

ﬂ_l_a@ dp , d® dq =0.

XOoCcHanaphu xHcobaall eTapananp.

dax dp ox T aq ax —
B D{F, @)
y cucTeMafgal Wnerepmuuamnu HonaaH papkau xucobnad,
49 uu Tonamus: . D D)
ax 8 _ _ D@2
ax D(F, ®)
_ D @
Xyanu wydra yxwaw (12.43), (12.51) cucreManH y 6yiiuua auddepen-
nkaanan, % HH TOTaMU3: :
D{F, @)
o _ _ D9
oy D(F, ®) °
Dip, 9)
Huxoar, (12.43), {12.51) cucTemann z 6y Auua anddepenunannal, XocHn
Gyaran cucremMafal 9P ga 94 yy Tonamus:
az az
D(F, D) D(F, D)
o _ _ D29 % _ _ D2
az D(F, @) '’ z D(F, @)
Dip. q) (Dip, 9)

Tonuarai XOCHAa/]apHH HHTETPAMIAHYBYHJHK IWAPTH (12.53) ra
KYHHO, TEArTHKJIaPHURT XaP HKKH TOMOHHHH HOJAaH dapxau aeb papas

D{F, ©} o
KHAWHTaR s feTepMUHAHTra KYMafTHPHG, KyAHAATH TeHTNAMAHH

XOCHJ KHAaMH3:

aF b aF o0 aF o0 aF o
p(&z ap ~ Top 6z)+q(6z aq dg 6‘z)+
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aF o aF a aF aFy g
dp dr dq dy + (p B‘Tp_ qé‘—qh az
aF dFy 9@ aF dFy a0
Vo TP ) Gt en)SE =00 2sy

d __ dy dz - _dp dg
A aE GE T TR or = oy (1255)
dp g ° ap 7 dg dx dz Ay 8z

(12.55) renrramannnr HXTHEPHI Y3rapmacuy ¥3 nunra onaauray OuTTa
AYCycud eummunm Tommuy kupoOARHp, AbuK (12.55) Tenrnamanugr
(12.43) 6unan Gupranukaa p sa ¢ Ta HHcGaTad eunauiny MYMKHH GYaran

Dilx, y, 2, p, g)=a

SMpHHYH HHTerpasnu TOMHII eTapaunnp. Jlemax, P=wi{x, y, z, a) Ba
g=9:(x, y, z, q) MUKIOpAAPHH YIIGY

Fx. g, 2, p, ) =0,
{‘Du (%, 9. 2, p, gy =a
CHCTeManaH aHHKAA0 Ba
dz=pdx+qdy

TE€HItamara xyiu6, Gurra KBaapatypana HHTErpaManansray Nbadpd
TEHIIAMaCHHH XOCH KHJaMKa:

dz=q(x, y, 2, a)dx+q:(x, ¢, 2, a)dy.
By retrnamanu euns H3NaHaéTrau
ulx, y, z, a, b) =0

TYAUK HHTErpaiNH Tonamus,
Hsox. Arap Waprin yuiby

4F _ oF | aF dF _ GF | GF

@ o T b gr=r 5

Gearunapuu KHpHTCaK, (12.54) Tenrnamammnr €KH YHDaH onauy €3unran
TeHrNaMaHHHT Ham KHCMHHH

9F dF OF dF
ap dx 8¢ dy
(F, @) = a0 o0 | T D s
ap ox 8q dy
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UTPAMTEE TEHTAAMAAR H3AANGT)I AN YWYRRLEN AJIRaULIiMace, RbBNH
TCHINTaMa

Fx, 4, p. 4) =0
KypuHuwaa GYaca, MKKHHUH TEHMIAMaHH XaM XyAAM WY KYpHHWIAA
H3/JIaHAAH, ABHH

. ®(x, ¥, p. ) =a.
By xonaa Mafiep kasen ymOy

| 2F BF | ) OF oF
ap éx dqg dy

(F, @)= 4D D oD D
dp dox dg dy

K¥puyuinra sra 6¥aann. By ndosauu flyaccon Kascumefnnann. [yaccon
ékH Madep KaBcuHM HOATA AHNAHTHPAIHIaH HKKMTA GYHKUMAHH
uxsonoyunda Gjrean ¢yukyunsap aeinnann. Wynpai xuau6, Jlar-
paux-Lapny ycyaMuunr FoscH GUPHHYH TeHrAama GHAAR HHBOJIOLHSAA
6YnraH HKKHHYH TeHrJamaHd TOMHWIAAR HOOpaTanp.

Mucoa Yuwéy

F=2xz—px*—2qxy 4 pg=0

TERCAGMAHHHT TYAHK HETErpafn TOMHACHH.
(12.55) xapakTepucTnkaaap TeHNMAMacHAa KaTHAWAAHIaH XOCHAAJAPHH XHcoGaaii-

MH3: )
aF . oF oF
— — — = 2 | —— — —_
5 g, % xytp —-=22—2xp—2q,
oF oF
= =2 N -——=2 "
dy ¥ az *

(12.55) xapakTepuctHKanap TenrMaMaCH KyfAuiar# kypHHHWra sra 6¥aamm:
dx dy dz dp dg

—P4rg —2y+p  —pP—uyg+opq 22—2q O

By cwcvemanuur GHpunun uwrerpanlapuian SutracH ¢=0 maH HOOpPATAHp. g=a HH

GepuAraH TeHrnaMara K§HHG p HA TOMEMHS!
_ x(z—ay)

“—a
HemMak,
Ix(z—
dz=pdx+qdy=—x(;—£ﬂ-dx+ady
-—a
EKH
dz—ady  2vdx
z—ay F—a
Bynnan

In|z—ayl =Inlx?—al +Ind
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o z2=ay+bis*—a)
TIRUK WHTETPAANA XOCHA KHAAMM3.
3. Huterpan cuprhn Tonmm. (12.43) TeHrraMaHMHr THIHK HHTEPPaJIH
P(x, y, 2, a, &) =0

MaBayM 6¥arau xonsa (12.43) renrnama yuyw Kowx Macanacuuy, Aouy
Gepuara

x=@(t), y=9(1), z=yx(!) (12.56)
3rph yHaukpan Y1yeus {12.43} TeyrnaMaHuHT WETErpan CHPTHEH TONHIU
MacaJacHHH ednll MYMKHH.

¥MyMuit uBTerpafHB aHHKAOBYR TEHIAAMANAPHR ONaMH3, SAbHH
b=w(a) 6¥irrauna
di(x, », 2, a, w(a))— (1257}

abix, g, z, a8, @ {a)) D{x, y, 2. a, o (a)) ., _
> + = o (a) =0. (12.58)

b=w(a) o¢yHKUHAHH IDYHAAH TaHAal oaHw Kepakkd, (12.57),
{12.58) renrnamanap OGsnaH AHHKAAHAAWTAH CHPT, sibHH GAp napa-
merpan (12.57) ounanuur ypamacu Gepuaran (12.56) srpn uuankzaH
yTcHH. Bepusirap 3rpuw YH3HKHMHT HyKTanapupa Hkkaaa (1257) ma
{12.58) Teurnama { GyHyua afuHATra adiaHagy:

D(@(ty, vit), x(8), a, w{a)) =96, {12.59)
IB(p(l), ${1). 2(), a, w(a)) + O (plt). w8). x{f). a, wia)) o’ {a) =0
da a6 -

(12.60)

By TenrnaManapnai f=w{a) byRKIUNANH AaHHKIAIM 3HYA MYPaKKaOAHp.
iy cafiabuoin opataa Gowmkadapok H¥a tytHaaad. {12.59) tenrnux o{a)
¢yHKUKS Mabaym OGyaransa a uB { Y3rapyBuM opKaJay anykaafiau.
U.Iynnaﬁ xucoGnaG (12.59) Tenrauxnn { 6yinua nud)d)epeuunannaﬁmus:

L) +2 0 1)+ 2y (0 +[ 2+ 220 (a) | L0,
(12.60) TEHPAUKHK :-)'bmﬁopra onub, ymby
S +SIw 0+ 0 () =0 (12.61)

TEeHI1aMaHy XocHA Kuaamus. (i12.59) Ba (12.61) TeHTJIaMalap CHCTEMA-
cHaan b=n{a) q)yumnﬂnn auuKnal aWva Kyaaii 6yaaad. Arap
(12.56) arpH uMaMKKa YTKasuJraH ypunMa BeKTopHM { opxaan, ®={0

CHPTFa yTKa3uaraH Ba JeMaK, MoC HyKTaiapaa usnanaérran Vpamara
VTKA3KATAH HOPMAAHMHr BeKTOpHHHW N opkatn  GearmaaG  odacak,
{12.61) Tearaux Kuckaua

(N, H=0
kypuinwaa €sunann. (12.61) wapr reoMeTpHx HyKTau Hasapaau iy
HapcaHh Guifupanuky, M3M1aHAETTaH CHPT GepHATAaH 9rpH YH3HKAAH
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YTHiuH wepak Ba geMak, Gy Srpy UYH3AMKKA YTKa3HATAH YPHHMaA
H31aHAeTrad CHPTra YTKa3wara yprHMa TeKRCAHKAa STHIIM Kepak.

Mucoa Yuby _
z=px+qy+3p°—¢°
TeHTAAMARHHT x==0, z==g 37PH YHIUKAAH FTYBUH HHTErpan CHPTH TOMHACHH.

Bepuaran tenrnaMa ymymaawmrai Kaepo Typuaaru tenrAama GYaraHm yuyn YHuWHr
TYAHK wWHrerpaan z=gr+ by+3ei--b* man wGopatamp. Bepunran SrpH GMIHKMHHT
TEHIVIAMACHHH NapAMETPHK KYPHAHWAS 83u6 onamus: x=0, y=1, z=i*. Texwmmpuraérran
xoana (12.59) (12.61) Tearnamanap .

F=bf4+3a2—b% 2=t

KypHuHwra sra G6¥aazu. Byaapaan:

b=2a, z=a(x+2¢y) —a’.
By cnnanunr ¥pamacy
z=a(x+2) —al, x4+2y—2a=0

TeNrAamanap GuAan asuKAaHanH. OXHPTH TEHFTAMaAApPAAH O HH NHKApHG, wsaaHaérran
CHPTHH TONaMH3:
(t+2)°

i .
Arap (12.55) CHCTeMaHH HHTCTPAANALL KHAHHUHAHK TYFIRpMaca, Kownnunr ymymaginray
CYMMMHH TOTMILAA Kyddaa GadH kuanMajuran xapaxrepucruxatap éxn Koww yeyaudan
Pofaananmp xynaf S¥aand. '

£ =

4. Kown ycyaun. Kommuuur yMmymaatrrad macanacu Kyiluparuua
kKyinnann: {12.43) renrnaMmanunr Gepuarau

x=x,(8), go=u(s}, z=2/(s)

IrPH UH3UKDAH YTYBUM z==2z(x, y) uHTerpad cupté tTommuacuu. Onatna
KYAKATAH MacaNaHHHT eYHMHHN KyHLHAZarH

x=x({, s), y=y(t, s}, 2=2z(l, s} (12.62)

napamMeTpuk KYPHUHHILAZ H3AaM Ky-
nai Gyaaan, OyHaa s napametp.
Dyhna# KypuHHWAA w3AaiMus, ae-
raf ndoaaHu GepunaraH rpu YH3IMK-
AaH YrypuH z2=2z(x, y) cupT 6Hp
napamerpan (12.62) arpu unsukrap
OHJacMRa &ETYBYM  HYKTaJAapaaH
TAWKHI TonaAHd Ae6 TYIWIYHMIU Ke-
pak. (12.62) srpu umamknapue xa-
paxkrepucrukasap  AeHHAAAH
{77- unama). KowHn ycyn¥uuur
FOACH KHCKAuYa KyAnaaruaan ubo-
par: aBpano GHp HeuTa NapaMeTpra
GoFAHK GYATaH XapaKTepPHCTHKaAAP
OHJIACH TONHAAAH, CYHIPA XapaKTe-
PUCTHKANAPHHAT Xo==Xy(5), Yo==
=lo(8), 2o0=20(5) 3PH YHIHK HYK-
TanapuAaH YTHUIMAAH Ba AHA afpHM

73- ynama
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WapriAapid KavoaTaauTHpawHAaH doiganainb, OGHP napaMerTpau
x=x{!, s}, y=y(t, s} z=2(!, §) IrpH UH3HKIAP OUAACHHM TONa-
Mu3 (OyHaa s HH napameTp 10 xucobaawi Mymxu). By 3rpy unankiapna
€TYyBUM HYKTANADHHHT TYTIIAMH H3JAHAETTaH HHTErpas CHPTHH TaWKHA
KHAAAH, 2=2{X, y) OYHKUHA

F(x, 4,2, p ¢)=0 (12.43)
TEHTJAMAHMHI HHTerpaJ cHpTHAaH HGopat 6VacuH. (12.43) afiHusiren
x Ba y GVHnua nmpq)epeuuuamaﬁuns'

Fo4pF+F 24 F =0,

6p
Fyt+aqF.+F-+F qay =0;
%=%—Z— GYyArany yuyH apBaArH TEHTAHKAADHH Kyithwaariya eshu
MYMKHH:

F.+pF, +F32 +F¢—"-"~=0,

F+aF+F5L 89 +Fqg—;——0

{12.63)

By TeHrAMKAapAa 2 HH X BA i HHHI Ma'bAyM (DYHKUHSICH 1e6 XHCoOaaHaln,
p Ba g ra uucOaTad KBa3HUH3HKAY 6Varan TenrJaManapuunir (12.63) cue-
TeMacH YMYH XapaKTepHCTHKajiap TeHTAaMacH kyAMAaraua €aHaaan:

dx 4y ____dp  dx _dy __dy
F, F, Fo4+pf, " F, F, F,+af,
éxH 6y HKKH cuCTeMaHH GHprawThpHG, yuby
dx __dy 4 ______d¢ __
F,  F, " F.+pF,  F,+4F, =dl (12.64)

KYPHHHILAA €3HWIHMH3 MYMKHH.
z hyHKkNMA p Ba g Aap GuraH
dz=pdx -+ qdy
TeHrnama Ounan GoFnaHran ﬁj’mraan YUyH, XapaKTepHcTHKa 6yinab

d

dz
_a 12.
‘ TR dt | (12.65)
TeHrauK Xocua Gynamu. (12.65) sca (12.64) cucremany sia Oup
TeHrAaMa OuAad  TyApApuil  uMikoHuHH Gepagn. llynpna#h  KHaHG,
dynkumann (12.43) Teuraamanunr eunmn neb xucobnab, ymby -

dx _dy _ dz dp dq — ’
F,  F, T pF, +pF T F +pF, Fy+qF‘, di (12.65")
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cucremara Keaauk. (12.65") renrmamanapgan (12.43) tenrnamauuur
z=2z(x, y) eunmuHu Ouamaran xoaaa x=x(1), y=y{t), z=2z(4),
p=p({), g=¢(f) OYHKUMANAPHA TONHII MYMKHH, ALHH XGPAKTEDUCTL-

xasap pel atanyBud
x=x(f), y=y(t}, 2=2(¥)
3rpH YH3NKJAAPKER Xamaa ywby

Z—z=p(X—x)+q(Y—y} (12.66)
TeKHCAHKHHHT AVHAAHIINAH aHHKI0BYH p=p(!) Ba g=g (/) coHrapHH
XAPAKTEPHCTHKAHUKT Xap GUP HYKTACHAA TOMH1 MYMKHH. XapaKTepHCTH-
Ka Ba YHHHr Xap Oup Hykracura ouh (12.66) texucaur Gupraaukna
XQPAKTEPUCTUK KeHeAuk (noaoca) DeHHAARR.
SHak (12.43) TeHrAaMaHHHT HHTErpaJ CHPTH XaPaKTEPHCTHKAapIaH
TY34/AKilld MyMKHHJIHTHHH Kypcatamu3. AsBano (12.65°) cucreMaHuHr
HHTerpaj YH3nfA 6Yinab F Gynxunavnsr KuiMaTtH YsrapMac, abHH

Fix, g, 2. p, 9=C
Oynnwura, SowKaua adTranga F{x, 4, 2, p. ¢) dbyuxkuun (12.65) cucrema-
HHUHT GHPHHYM MHTETrPajH 3KAHJUTHIa HILIOHY XOCHJ KWW KHIHH 3Mac.
Xakukaran, {12.65") cucremanunr uu'rerpa.n YHAHFH 63‘;&1136‘

d
al *® 82049 —'F"?_l_ Fb‘ dt +F’T£T+FP ar d!

=F.F,+F,F,+F.(pF,+qF)) —F,(F,+pF,) — F,(F,+¢F,) =0.

llemak, (12.65’) chcremanunr xap OHp eunMn O6Viinab xyfduaark
MyHocataTaap YpHHIRAAD:

F(x, 4.2, p, 9 =C  C=F(xq, Yo, 20, Po, 4o}
(12.65°) cHcTeMaHHHI HHTErpas uyH3HK/iapd OVinal (12.43) terraama

KAHOATNAHTUPHJHIK YUyH Xo(5), Ye(S), 20(5), pe(s), go(s) GowaaHFHu
KMiAMATAapHH WyHQafl TaHAall KepaKKH, yaap

F{xo, Yo, 2o, po, g0} =0
TeHrflamasH KaumoatnaHtupcun. By Tenrnamann KaHoaThaMTHpaZMran
xp=x0(8), yo=yo(s), 2o==z0{5), po=po(s), qo=go(s) OGownanray
wapraapaa (12.65") cHcremann dHuterpaynal, x=x(i, s), y=y(¢. s),
z=2z(t, 8), p=p(t 5), g=q({, s) napHH TORAMH3. § HHUHI TAHHH
KMAMATHAA XapaKTepHCTHKanapaan GuttacHra sra Ofnamuas:

xr=x{{, s), y=y(l, s}, z==2({, s}.

8 HH y3rapriapa GopHO GHPOP CHPTHH XOCHA KMAaMH3. By cHpTHUHF Xap
6np myKracnaa p=p(t, s), g=q({, s) OGVaranpa (12.43) Tenrnama

g @
KAHOATAHTHPHAAAK, aMMo Iy Gunan Gupra p_—i, q——-z-eku dz=

=pdx -+ gdy myHocaBGaTHHHT VPHHJIH €KH YPHHAY SMACITHTHHR aHHKJALl
kepak. OXHPrH TEHTIHKHH X Ba y Jap S Ba ¢ y3rapyBuydaapra GOFIHK
6ynradH y4yH GyHﬂaﬁ G3HL MYMKHUH:

dz= p( 9% ds + dt)+q( W ds+2L dt) Zdt.
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By TeHrnuk sca ywby

dr
CRiraaaatd (12.67)

ax dy  dz __
Pt —5=0 (12:68)

HKKHTa TeWrjamara sksMsajieHTAHp. (12.65°) cneremara acocad
ax __ oy 8z

_ at =F at £y at =pF,+aF,
6yaranu yuyn (12.60") cucremana s tafMH RREMatra sra  geb
: 8x dy 9z fx dy dz

I‘ . — ——— -

XHCOGAAraHHMH3 YUYH F0 o oy ap VpHHIra 0 ar dp hapum é3
caKk, (12.68) rtenramx Gamapunand. (12.67) TeHrTHKHKWHT aRHWATrA
AHAZRHIIKHK HCOOT KHAHW YYYH YHUHT 4an KKCMHHH ¢ OpKanu Gearnaal
oNaMu3, AbHH

mpX L0y 02

U=p3s +q6s ds

& Aad ! 6¥énua XoCHAA OJaMH3:

Bu __dp dx #x aq oy 2z
a2t s TF + +a

dids &l as 6!6‘3 T dtas
{12.68) afdHKATHH S Gj'fﬁuqa nud}tpepeﬂuﬂa.rmaﬁuus:

ap ax dg dy 3z —
as ot +p 501 St FYSFY, +qasar asar =0

ABBaJTH TEHMIMKAAH KeHHHrHCHHE afiupamua:

iu___dpax_*_aq dy _ap éx g dy
8t ards ' etds  @s ot ds ot

éxn (12.65) TeHmamaJlapra acocaH

du FO_po
‘” (F +PF) (‘F +4F) p as Fq as
—_ dx 6y 9z _
- (F‘as +F +F’63+ "6s+ qas)

_ Ef, Oy oz
F‘( as +4q ds ds ) )
Fix, y, z, p, q) =0 rerirnama F pydxkuun aprymentiaph ypuura x(¢, s),

.- g{t, s} JapHH KVRranaa aduuarra aiianaan. [y aﬁﬂuamn s 6iiHua
Auddepenunannafimua:

6‘y dq
Flg_{_ + 26$+F qus 0'

KelWHrn HKKM TeRMMHKHHHT ﬁnpuﬂuucunaﬂ UKKHHYHCHHH aAHpHD, yiLGy
du az )

_c?t& 55 6s as
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€KH

au
5= — Fu

TeHTJIAaMaHH XocHA KHAamu3. By opnmit anddepeHunan teHrnamanu
HHTerpaanal, 4 HH TONaMH3:

!

Sde{

=-—uoe°

6y epna uy==u,_,. OXHPrk TEHPAHKAAH KYPHHAANTHKH, i HHHT HOJra

alJaHHWH YYYH uo==0 6YAxINK 3apYP Ba eTAPAUAHP, ABHH Xo(S), Yo(s),
20{s), po(s), go(s) BownaHFRY QYHKUHARAPHY WYHAAK TABAAL KEPAKKH,
ynap ywoy

dx dy
pU(S)_E;‘J-+QO(S)_'1$£__—=O
TEHrIHKHH KarnoataaHTHpcHH. Ilyrpaili xuau6, Kown yeynn Gunam

{12.43) TeHraamaHu xo=xo(s), Yo=uo(5), 2o=20(s) BowNaHFuu
wapTaapaa HHTerpaasall yuyH yufy

Fi(x, (s), 4:(S), 2,(5), p,(5).q(s)) =0,

d d
PAS) T+ G (8) g — =

TeHTrAaManapaal po=po(s), go=¢qoe(s) GyYHKUHANAPHH aHnKRal, cYHrpa
(12.65) cucTemaubr t=0 1a x=xo(s), y=uyo(5), z=20(s}, p=po(s),
g ==qgo{s) OOWNAHFHY WAPTAAPHA KAHOATAAHTHPAAHTAH €YRMHHH TORHLL
Kkepak. {(12.65) cucreMa eyuMAapHiaH yuyTta

x=x{{, 5), y=ylf, 5), z=2z(4, 35)

¢ynkuya (12.43) Tenrnama H3NaHAETTaH MNTerpas CHPTHHHI {Tapamer-
PHK KYPHHHILAATH TeHrJIaMacHHK Gepans.

5. ¥mymnil xon. i0Kopraa 6aéd kuauHran Kok ycyAHHA nt Ta 3pKAH
yarapyBuMHJIH XYCYCHH XocHaaaH ymuGy

Fx, x2, - Xn, U, p1, P2, ., pa) =0 (12.69)
(Gyuna p,-=%. i=l1, 2 ... n )'reﬂmama YUyH XaMm GeBOCHTA YMyM-
JNAWTHPHIL MyMIKHH. _ '
Kot macasacu: (12.69) renrnaMmanuur 6epasiran {(n— 1) yayopin
X=Xy {8, S, -y 8o y), I==1, 2, .., n,

I"‘l')=u1)(‘s‘l9 829 ey ‘sn—l) (12?0)

CHPTAAH YTYBUH 1t YNHOBIH =1 (X}, X2, ..., Xp) HHTETPAN CHPT TONHJ/ICHH.
4- 6aRANarH Mya0Xa3aJapHH Takpopaad, ymby
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F - »
Py s erﬂ'.
=1
dp! dpﬂ
== = — " df 12.71
lel-i-p}Fu Fxn+pnpu ( )

(2n+1) HoManayMau (2n-1) Ta TeHrAaMaNap CHCTEMACHHH XOCHN
Kunamu3. Bakrunua QyHkuusanapsusr GOWNaHFMY KHIEMATAApH

Pio=Ppio(5, S2, .., Su—i), i=1, 2, .., n (12.72)

AapHH MabayM ae6 dapas kpaaMus, ¥ xonaa (12.71) cucremans (12.70},
(12.72) 6oinnanFrny KufiMaTaapaa HHTErpaanal, KyiuaarnJaphi XocHa
KHJIaMH3:

“;=xr'(t» sir vy Sn—-i),

u=uff, 5, ... $,_,),

P;=P.[!, s!t ooy er—l!)‘
i=1, 2,

(12.73)

$1, S2, ..., Sx—1 NApaMeTPRApPHHHT TalHH KuiiMataapuaa
x,==x,[t, Sjy s Sn-—l)a u=u(ta S, e s.-:—l)

TeHFAAMAAAD (X), ..., Xq, ) Y3rapypusAapHHHE $HA3OCHAA XEPAKTEPUCTU-
Kaaap ne aTafyBud 3TPH UW3HKNapH# anuKaalan, pi=pi(4, 51, ..., Sa—1}
COHJ3p 3Ca XaPaKTePHCTHHANAPHHHT Xap OWD HYKTACHTa YTKAa3narad
ywby

Um—um 2 p, (X ~x) (12.74)
i=1
TEKHCJIHKJTapHHHF ﬁf(HaJIHUIHHH aHHKJIaFulH XapaKTepHCTHKaJIap

(12.74) TeKHCAKK/AP GunaH Gupraaukaa XAPAKTEPUCTUK KEHEAUKAGP
(noaocasap) nedunamm.

$1, S2, .., Sa_1 napameTpaap yarapranga (n—1) $auosanu
(12,70} chpraah yrysun (n—~ 1) napamerpan x;==x:{{, st, ..., Sn—1),
u=u(t, s, ..., Sa—1) XapaKTepUCTHKA/NAP OHAACHTA 3ra HYAAMH3. DHAH

(12.72) dyuxuusaap aHux Tasaad OJHHTAHAA H3AAHAETTAH f YIYOBAH
cupTHUHET (12.73) XapaxkTepicTHKAAap OMJAACHAA €TYBUH HYKTanapAad
TalllKHA TONHWIHHK KypcaTaMmu3. ByHuHr yuyH kyfHoarn #KKd aHHHAT-
HWHT GaXapHNHILHHY KYpcaTHLL Kepak:

l) F(x| (t, L R Sn-—l), ey xn(t, I} PO Su—-—l]s u(tr Sy ey su—-—l};
Pilt, S1y woy Sae1)y coy Pally 81, ., Sami}) =0,

du . 2

P i=l1, vy 1t KM du== X pdx, .

f=1
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AsBano (F(xi, ..., xn, 4, p1. ..., Pu) QynKkRHR (12.71) CHCTEMAKKNT
GHPHHUM WHTErpann 3KaHuHWd Kypcaramn3d, (12.71) renrnamanapra
acocaH

%F(xly b | xn' uj'pl‘ "'Ipn) _E F,\’ d‘ + " d! +
—+ZF-—=2F¥9+FZQ ~ X F, (P, +piF.) =0

Hemak, (12.71) cucTeMaHMHr uHTerpai 3rpH unspkaapuw 6yinab
Ky#naarn myHocafaT ypHHAH:

F(xis ceey Xy Wy Py o pri)=c
OyHaa
C=F(xlw Tire xnm u,, plu» ety prxi.l)‘
Wynnad xkuanG, (12.73) dynxinanap (12.71) cHcreManHHT HHTErpan

YH3HKAapH Gyinab (12.69) Tenrnamand KaHOaTARHTHPHILH YUYH
Do(S, -, S,_,) GOWNAHFHY KHiMaTHapHH WyHAAH TaHAAW KEePAKKH,

yiGy
F(xlll(sl' ey s.ri—l)’ ey xHU(Sl’ ey Su—l)' ul.l(sl‘ ey su—}) +
Pu(siy vy $0))y o Puo(S1s s 8,9)) =0
TEHIIRK DOaXapHACHH. JHAH.
du:_% prdx.' *

t+§ﬂmq2%ﬁm+z—m)
|

!

AAHHATHHHT TYFPHAMIHHK TeRWHPHO kypuir kepak. Oxupru a#iHuaAr
KyH#unary n ta a#HHATra 3KBHBaJ1eHTnnp:

?_lzp! P __~=.0’ (1275)
du L 6‘x
-E—Zga =0, j=I1,2 .., n—1. {(12.76)

(12.75) afinuAaTHHHr TYFpuanrn. (12.71) cHcremara acocaH KeaHb
YHKAZH. XaKHKaTaH (12.71) menrfamanapra acocal:

< 9, .
at -: Ep,Fp' P -_F,,‘,, i=l1,2 ..,n

dx;
By epaa &3 d_t Ba _&% ypHAra XxycycHii XocHManap 830HK, YYHKH
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(12.71) cucremana Gapua s; Aap talfing ae6 xucoGaaran 3auk, Jdemak,

" x o
ar r‘.Z,r:g = F..,qF :E;RF""EO'
(12.76) afiunATAIApHHAT VPUHAE SKAHHHK NCGOTAGL YUYH YIADHHHT qan
KHCMHHM &; opkany Gearnnal onamu3:
fu 5 axr

u;=75f_—.--z|p‘_557’ !=l’ 2’ T n—1/

u; Hu ! G6¥iinya avddepenunannaiimus:
du. #Fu " dx ® dp, dx,

I —_ i [ ]
ot atds, f=z|n aas; ;‘E; at 63! : (12.77)

(12.75) afuuaTtuy s; Gyfnua anddepeHUHaNNAIl HATHIKACHAA XOCHJ
6yaran ymoy
#u n gy, + 8p, s,

8x8s; _—,-E,p" 3tds, __,ds ?E_:O

aliRuATHR 3bTRGOpra omub, (12.77) TtenraaMmaym Kyiiuaarwya Es3ul
QJIARMIHMHAS MYMKHH:

du; % 9p 9y 2 dp, dx
at ",_has ot 2 at das;

(12.71) cucremara acocal:
du;

?_:51 ds; F'+;§:(F +ak, )

_ " au du L 0%
ey ( % s, 5 tF % dx,; )+F (6‘3 ,-Elnlji‘?ih)'

F=0 afinuatan s; 6yinva aupdepeHUHANNA HATHXKACHAA XOCHN
6yaraH adHHATra acocaH apBafAry TeHraama Ky#duaaruua €annanm:

6u . N
T —Fu, j=1,2 ., n

By oanui anddpepesiinan TeHIIaMalR HHTerpanaal, yHWHFP ywly
i

— Sfﬂdt

Y PR

eupmMuny  Tomamus. [MHemax, w;==0 afiuuatHunr OGaxapuauiiy yuyH
=t _, €Ky

4y il dxg,
o P a5 0

i i

dsj- »

Gyanitn 3apyp Ba erapaugup. lynaad kuaub, {12.69) reHraaMaHHuur
(n—1) ya4oBan
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{xﬂ}=or..'0(s“. resy Sﬂ_l), £=], 2, ey AL,
u0=uu{s. ey sn—l)

CHPTAAH ¥YTYBYH HMHTErpan CHPTHH TOMHW YYYH Piols, ..., Sa—1)
6ownaHrFiy KHiiMaTaapan ywoéy

Fxips v Xoor Uys Pigr oo P) =0,

duy n Oy . (12.78)
5o ‘:le,-o Py =0, j=1, 2, ..., n—1

7 !

TeHrAaManaphan anvknalé {(anbatra, 6y cuctemanu pp Aapra nuctaran
eyHw MyMKHH #e6 dapas Kuanamus), cynrpa (i12.7d) cucremarn
{y MaBXyIJHK Ba ATOHAJHK T€OpEMaNapHHHAT WAPTIAPHRH KaHOATAaN-
THpaan mel (rapa3 Kuaamus) ywby

X=X (S1, «oos S\ )y
U=t (s, .., §_, ),
Po=Pu (Sy v S:_1)
i=]1,2 .,5
GolAaHFUY WAPTAAPAA MHTErpasial, YHUHT KyHKHAATH €UUMHHH XOCHA

KHJA2MRA3:
X =% (L S5 e Soy s

u=ull, s, .., 8§,_;), (12.79)
pizpi (t) SI) “ety Sn-—-l) E]
i=1, 2, ..., n {12.80)

(12.79), (12.80) (pyHKRHRIAP HINAHASTTAH HHTEMPAA CHDPTHHAL NApaMeT-
pHK TeHrjsamanaputaH nGopataup.

Mucoanap. [. Yuby
z=pg+1

TEHTRAMBHUAT Yoa=2, Zo==2xo+ 1 TYFPH UN3NKAQH YTYBuM HNTETPAA CHPTH TOTHACHH.
Bepraran THFpH YH3HKHHHT TEHIAMACHHH NapaMeTpHK KYpuHHIILA &3n6 ONaMH3:

Xp=32§, yo=2, Zn==2$+l.
(12.78) renrmamanap wylinnaru K¥pHHHWra sra Gnanu:
25 =pogqo, 2— po=0.

Bynapaan po, qo G0WAAHFHY KHAMATIADHH SHHKAAHMHI: pu=2, fo=5.
(12.71) cHcrema €xn (12.65) cucrema ywby
dx dy dz  dp dg
-9 —p —2¢ —p —q
KypuHHWra sra G§sxann. By cHcTeManH uiTerpannal, YHHHT edHMIapHHH TOMAMH3!

p=clehf‘ q=cze“f' x=c2e-:+63‘ y=cle—{+C«l *

dt

2=C Coe” ¥ 4-C, .
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t=0, xy=s. §,=2, =25+ py=2. ¢y =3

G{araln yuyH

! !

p=2"" g=se, x=se”, y=2"", 2= "+ 1.
Jlemak, H3NAHAETTAH HMTEDPAA CHPT

xa=se”, yg=%"!, z==9s¢ ¥ 41

EKH

z=xy-+1
aan nGopaTaup.

2. Yurby
b 2
Ftge=l
. s

TEHFAZMAHHHT Xp==CO0S §, Yo=sin g, z=§— WAPTHH KAHOBTRAKTHPYBUH HHTErPas CHPTH
TONHACHH.

{12.78) renrnamanap
g+g=I, —:!2—+p-sins—q0cos s=0
K¥puadmra sra Synaau. By Tenrnamanapaan

n n . n
Py= :}:cos(s+-é-). Py== ;[:cos(s——ﬁ—), qu=~=sln(s+—6~) .

fy=— sin(s-— —:E-)
6

SolnakFry KufMaTaaph tonamas. Bepurras Tenrnama yayd {12.63) cucrema kyfinnarnya
ésnnaam:

dx _ dy dz dp dg i

2 29 2194 0 0
By creremary WHTerpananafiMus:

pr=Ci, g=Cs, x=2Cx+Cs, y=20Cu+C,,
2=2(C+-Cn4-C5.

Yu6y

5

. n N n
X, =C08 §, #,==sin s, Zy="g P, ==C08 (S+E')’ gy ==5in (s+€)
GownaHFuy WwapTAapaad Ppoirasancak,

p==C08 (s+—g—), g=sin (s+%~). x==2{ cos s+-g-)+cos 5,
; i . 5
y=2{ sin (s+~6~)+sm s, z=2i+—2- .
By TenrAamaAapaah OXMPrH YUTACH H3faHaéTraH CUPTHHHE NAPaMeTPHK TedraaMana-
puaad aGoparanp. Xyaju tuyHra YXwaw po Ba o AApHHHT SowiKa KuiMataapHra Moc

HHTErpan CHPTALD TONHAANM.
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{12.69) TenrnamaMuHr xycycuil xoau 6yaran ywGy

—""-ti+H(r, Xy ey Kus Pro oo Pa) =0 (12.81)

{6yHaa %=g, H 3ca ¥3 aprymenTnapiHdHT 6epHATraH GYHKUHACHAHD)
i

TewrnaMalHn kypamus. [Okopuna 6aén Kuanwran Komu yeyan

(12.81) TenrnaMara KyANaHWATaHA2Z YHH K¥n xoanapira SMkoburune

Gupunyu ycyau fedunaafu. (1281} TeHrnaMa xapakrepHCTHKaJapHHHHT

TeHTAaMacH KyHugarnua E3nfianm:

_dim dx! — —_ dxu — av e _
1 8H — " aH o+ av+___
ap, dp, ™
'dpl dpu
=— = = (12.82)
6‘tl df‘n

Tekwnphaaérran xonga aseairk (12.71) cucremagarnra $xulam
épAaMuH 3PKJIH Y3rapyBuH KHPHTHJHILIMHHHT XOXKATH HYK, UYHKH YHHHT
POAHHH IPKAH ¥3rapyBuu { YiHawy mymkuH. (12.82) cucremanan

du _oH dh_ _oH | 9 n
ar~ ap’ dat ~ axt T T TR
av _ % 8H | av
_d;—_ia.—.lpiapi + 3t (12.83)
EKH
av - OH
=2 '“a_;f“" . _ (12.84)

2n Ta TenrnaMmapaH Tawkkn Tonras (12.83) cucremala HOMABAYM
@yukung V nuTHpok srtmaanth, wy cababan yuH (12.84) renrnamara
SoFnHK 6YaMarad xoapa dHTerpannaw MyMmieH. (12.83) kypuhnmaarn
TeHTNaManap MeXaHvkKana ve3d-tes yupad TYpPalH, YIapHH KAHOKUK
cucremarap neG atanagn. H OyHKUMAHM 3ca [amursTon Qpyaxguacu
npeihnagn. Koww yeyannan gofinanannd, (12.83) cucreMaHuHT €UUMHHH
Guaran xoaaa (12.81) TeHrAaMaHMHF eYHMHHM TONHI YHYa KHHHH
Gyamaitnn. Papaz runaitauk, =iy, Xi=x0, P=po OGOWNAHFHY -
knitMaThaprary (12.83) CHCTEMAHHHT eYHMH

X=X L\ Xy oo Xpps Prgs oo p"O)’} (12.85}

=pi(ti tU! xJU’ Ty xr.!(}! pl{)! trey pnO)!
i=1, 2,

6¥acun. HoMabaym OQVYHKUMSAHKH TONHIWL YYYH X; Ba @ JapHHHT
(12.85) xniamaTaapunu (12.84) TesrnamaHuyr YHr ToMoHura onub 6opub
Kylcak, y xonna YHr ToMoH { HHHT $YHKUHWACHAAH HOopat GyJiamd.
Cyurpa V keagparypaia TONWJIaAH, fBHH
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=V, £, X5 s X0 Pupr - D) T+ Vo

Maw k. 1. Kyfraard TeHrNaMaRapHiir YMyMHR HHTErPANNapH TONHACHH:

az az _Q___ —_— % Bu =0,
I. y-—+x-—=0; 3. % dx, + 1, ax, + 2 dx, =0:
2. xz_a_z‘_+yz~§§-=x' 4, x +(IJ+“) +(xz+u} =¢x2+x5

II. KyfHaarn redraaMafiapHyur Geprarad mapmapuﬂ KaHOATAZHTHPYBUH euyHMIapH
TOAHACHH:
dz dz

1. x—a-‘i;“—- Ta-x—'=0, x=0, 2=9‘2;

fu Ju du
2. —x,)—+r,—Fx,—=0, x, =0, 2=2%,(x,— ;
{x, )3 +*"J ax, +x, o%, X, 2=2x,(x,~x;)

3. xy-g—i y= gz —;t, x=4a, 2ayz=a2+2;
du du du
4. x,a x.zaxe +x. 36‘x =i, 2=, ue=x,4x,.

111. Kyifinaaru lNMpadpd renraamasapn wHTerpar)anciy:

Lo x{g— 1 {z—Ndetylz—1) (x—Ndy+2z(x— V) (y—1)dz=0
2. 2yzdx 42 xzdy— xy 2 d2==}

3. (204 2y 252 + 1) dx - dy + 22dz =0,

1V. Kyfdnara teRrsamaiapHunr THAHK uHTerpainapH TONHACHH:

1. p=2¢"+1; 1. uz=pg

2. pfg’=1; 8. F=pq%,

3. pg=r+aq 9. ¢ =2"p* (1 —p°);

4. pg=xy; t0. pry -+ pg+qy—yz=0;

5 pPP=gtux bl wept—g=0;

6. gr==xyp’; 12. p*4-¢*+ pg —gx —~ py— 224 2y =0,

V. Kyfinzary Tearnamanapennr THIRK HHTErpaAtapraan doinanasus, Sepairan scpH

qnanuapnan JTYBUH HHTerpaa CHPTAAP TOMHICHH:
. Pt qy— pq‘=0 x2=0, z=y;
2 z=pr4aqy+E .y 0, 2= .

V). KyAuaarn vedraamanap Kotwm ycysu GHAay #uTerpanraHcHm:
l. z2=pg, xo=1, 20=p0;

2. 2=pxtqy+pg, ny=1, 3y=1"

3. P4t =2, xe=0, 20=us.
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