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yinOy «AnaJiHTHK reoMeipiiH acocHH Kypcn» TypAH Bair-
JiapAH ToiUKeHT maJUHAarH 6hp Hena ojihh y~yB rapiviapHAa
(wyMAaAan, yHHBepcHTeT Ba neaarorHKa hhcthtyth (JH3HKa~
MSTCM&THKa tjiaKyJdi[>Tef;iapHAa) aBTop tomohha3h yi*HJiraH jieK-
WKHJigp naTHwacHaa BywyAra KenraH.

Kypc uiyHflafi MyJio~a3a 6HJiaH Ty3HJiraHKH, ayAHTopHHmI
HasapAa TyTH6 yHH TypjiH BapwaHTAa ~ap i“aHAaft oahh MaKTafi
nporpaMMacHra t3t6hi® “hjihiu mymkhh (SyHHHr ynyn jKOHHra
i“apa6, MyTjiano 3apapcH3 6ai>3H TeMajiapHH “~oaahph6 KeTca

Abtop "3HHHHr Kyn hhajihk Ta>KpH6acHra cyaHHC, KypcHH
Mymkhh Kaaap coAAa Ba paBiuaH kh-ihO Ty3Hiura HHTmiran.
UlyHHHr yqyH yHAaH MycTai*HJi (aftHH”~ca chptih) ~"HLUAa
(JjoflAaaHca ~aM CyjiaAH.

MACbyJI MYXAPPHP
yaCCP OaHJiap aKaAeMHHCHHHur anaAeMHrn

C. CHPOMHJIRHHOB



KMTOBHHHr y*-JMHHH HAUJPHrA C$3 BOUJH

Ky*HHrnaAarH ,AHa;iHTHK rcoMGTpHHuhhht hkkhhhh HauipH
1941 fiH~aa 60CH™m6 MHI™MaH 3AH. YaSeKHCTOH CUHft M3KTa6-
~NapHAa Ma.xa™Hft xa~™*apjiaH 6y;iraH CTyAeHiviapHHHr, afiHH"ca
y36en CTyAeHT”apnHHHr cohh HH~”AaH-iiH~"ra ycn6 CopHiuH Ha-
THmaawa 6y KHTo6ra a”“rae* “~aM ouiah.

y 36eKHCTOH neAHHCTHTyT”apn MaTexMaTHKa Ka(f>eApa./iapH
yKHTyBHH”apHHHHr 1954 Run (J)eBpa~b oflH”a <f>apFOHa rna”a-
pHAa 6yjin6 yiraH Pecny6/iHKa KeHraniH aBTopHHHr ,AHa”HTHK
reoMeTpHH acocHft KypcHu Ba ,Acochh MaTeMaTHK aHa”H3 Kyp-
ch* acap”apHHH MyMKHH “ajiap xe3JiHK 6wnan i~afiTaAaH Harnp
3THIU- Maca”acHHH >khaahS KyfiAH Ba y36eKHCTOH OaH”ap ana-
AeMHHCHHHHr OH3HKa-MaTeMaTHKa 6y“HMH Kapop HHKapnS, aB-
TopAaH ym6y KHToC”™apHH i7aftTa Haiup sthuihh cypaAH.

LAHa"HTHK reoMeTpHH acocnft KypcHuHMHr 6y ynHHHH Ham-
Phhh GocMara Taftep;iaiiiAa KHTo6ra CiipMyima y3rapHimiap
khphth~ah (6np He”a naparpa<Jd).aapH ~HCi*apTHpH"H, 6np Heua
HHrw naparpacjviap, HHrn 606;iap, hhi-h Mnco”~"ap, Macaiia™ap
khphth”™ah).

H30){ Tapm”acnAa KyfinAanijiapHH 3hth6 ythuihh jio3hm to-
naMaH: KeflHHrw ftH.uiapAa cwihh MaKTa6jiapHHHr Aapc/iHK;iapH
TyppHCH”a Typ~H ()HKp;iap 6agH i*h;ihhah, ,Kyn TeMa”iHJihk"Ka
ypHH SepMaft, AapcviHKHH MyMKHH i<aAap HXHaMJiauiTHpHui 3a*
pyp~"HTH Ta-bKHANiaHAH.



( KutoOniihi i/uun'iii nauipuca c()3 Goiuu

M1 \iiitiii yiyn Cai.ui 6np, hkkhhhh Aapawa”iH TeMa”ap kh-
nifn.i uipitiiMMii;iH. y~apHHHr ~nco6nra aca 6npMyHH3 My”~HM
mi iii'iM nil rcMBJiap ycTHAa Tyviapo”™ TyxTa;iAH.

\ jiiiiKiiran .yiM, ~ap Gup (JaHHH yrauiAaH acocwft msi~csa:
yum (])iiiiniiiir mctoah na acocnft TyuiyHMa”“iapHHH 3ra;i;iamAHp.
iiyiimir iiariDKacHAa Maxcyc h"mhh annapar BywyAra Ke;iaAH
mi fiy annapar epAaMH 6n.J/iaH TerHiu"H Maca”a”ap, HHni-HHrH
rt'Majiap iniMaHaAH.

I'ap<in 6y khto6, acocaH, neAarornio HHCTHTyTjiapn yqyH
(."3njiran 6y.ac3-A3, -igkhh, iny62acH3, yHAan Ma-b”"yM Aapaao-
Aa OouiKa oahh MaKTaS”ap (aflHH~ca chptkh o;ihh MaKTaS”ap)
)@M c(DoflilaaHaAH. Khto6hhht Ty3n~HiuHAarn 6at3H 6np cheuw-
4>hk MOMeHT”iapHHHr ca6a6H j*aM iuyHA3. Maca”aH, 6a-b3H 6up
acocHft TymyHHa”ap eTap”™n AapaacaAa COAAa;iaiiiTHpH6 6ep«”™-
Ah; 2-Ba 3-TapTH6”H AeTepMHHSHTJiap ryFpncHAa aHa™HTHK
reoMeTpHHHH yramAa 3apyp 6y~raH TymyHga 6epH”raH (6y
ryuiyHgaHHHr H33apHHCH OAaTAa o~hh a”reSpa Aapc;iHK;iapHAa
KeHrpo”™ 6epHJiaAn); hkkhh~h Tap™6;iH cnpTJiap HasapnacH
3Hr aBBa® y*apHHHr k3hohhk TeHr~aMa”apura Ba cyHrpa yMy-
mhii TeHrjiaMa/iapnra acoc;iaHH6 SepH”™AH (a”SaTTa, HCTa”raH
jpjiAa, ypHHra v,apa6, aKCHHMa ~thui xsm MyMKHH); neAHHCTH-
ryT c¢TyAeHT”apn ynyH chhtsthk reoivteTpHHHHHr Ke”irycHAa
My~HM po~H 60p~HrHHH avrHSoprs o/ih6, 6y reoMeTpnara AOnp
6aT.3H 6np MyjjHM TeopeMa”apHHHr aHa/iHTHK HcSoT”apn 6epn;i-
ah (Sy~apHH Marntj Tapm”acnAa yTHiu tsbchh ~h”ihh3ah; 6y
Ka6H M3IUIMI3p aHarHTHK MefOAHHHT My~HM pOJIHHH I<ypCaTH6
6ep3AH); OJHH M3KT3673pA3, yMyM3H, aHa“HTHK reOMCTpHH
6hji3h MaTeMarHK 3H3;iH3 nspa~”e”~b yTH”iaAH; myHH atTHSop-
ra o~h6, ({(jyHKUHH%iap TyppHCHAa My(J)3cca;i TymyHqga 6epHiu
J103HM TONIUIMSAH.

KhtoChhht hkkhhih i"HCMHAa, ymym3h, ~ap 6np TeMa hkkh
BapH3HrA3 HiucaHAH. Abb3;i BeKTop~ap i“y*aHM3CA3H, cyHrpa
BeKTop~ap 6pA3MH 6w”aH 63eH ~h-ihhah (1-Ba 2-nyHKT”ap).
LLIYHHHr ynyH, mapoHTra i*apsG, khtoChhht 6y khcmhhh e3H”"-
raH T3pTH6Aa, h~hh hkk37i3 nyHKTHH Hiutiain fly"H 6h”3h, e
(JjaraT 1-nyHKTyispHH Hiu~arn fly*H 6H”aH, 6kh (})a”3T 2-nyHKT-
«TCSpHH HINM3BUL fiyAH CH7iaH yTHIU MyMKHH.

T. H. h{opu-Hue3uU

TOLUKeHT, 1955 HIOHb.



KHTOBHHHr TA"APTNHMH HAUJPHrA C&3 BOLUH

JAHa"HTHK reoMeTpHH acocHft KypcH'IMHHHr 6y TypTHH>IH
HaiupHHH 6ocMara Tafiep;iaiiiAa KaTTa ysrapmu Sy~raHH flyK-

Coahp 6ynrau. 6ai>3H 6hp y~rapHiu~ap aca (])atfaT my”~ap-
AaH H6opaT: "HftinH~"Syp~aMH KoopAHHaTa;iapAaH TymyHHarHHa
KONAHpnS, 6yHra oha dyviraH Souii“a Maca”™a”ap “HC”apTHpHJi-
ah; aHaNiHTHK reoMeTpHHHHHr acTpOHOMHHra (Ken”ep i~OHyHJia-
pn) Ba SaHCTHKara TarSmBa cupiyiapHHHr CHH”apra 6y-
~“hhhuih TyppHCHAa TymyHga SepH”~AH; hh”oht npHHunnna”
xapaKTepAa Sy~MaraH 6ai>3H nc”ox”iap coahp Sy~AHKH, vy;iap
ycTHAa TyxTamra 3apypHHT ftyK Ae6 yit/iaftMaH.

T. H. h(op u-Hue3uU

TouiKem, 1966 hhji, noaSpb.
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Eup ahhu 606

ACOCHft TyiiiyHMAJIAP

§ 1 AHAJIHTHK rEOMETPH(fI

yMyMaH, MaTeMaTHK MacajiajiapHH eiHiuja t;y;i;iaHaAHraH
MeTOA-'iap, acocaH, nkknh TypNiH 6y~H6, y;iapAaH 6npH reo-
Me T p HK Ba HKKHHHHCH XHCOS”aiU eKH 3H3JIHTHK MeTOA Ca-
Ha”a”H. TeoMeipHK (eKH acaui) MeTOAHAa Maca”a, yMyMaH,
maKlira acoc-iaHraH 6y;iaAH. X Hco6”am MeTOAHAa aca Maca/ia
coH”ap ycraAa TerHiu”H aMa/uapHH SancapHm 6n;iaH 6kh,
gomKana fh;ih6 aihraHAa, a”re6pa epAaMH 6n;iaH TeKinH-
pn~aAH.

XHCoS”am MeTOAHHHHr yMyMHH”Hrn Ba reoMeipnK MeTOA-
HHHr ouH”-oftAHH~ HrH MaTeMaTHKaAa KaTTa a”aMHHTra araAHp.
By hkkh MeTOAHHHr ,KoopAHHaxa”ap mctoah" a&6 aia”raH
“hth mctoa acocHAa y3apo SoF*aHHinHAaH aHa"HTHK reoMeT-
pn3 By>KyAra Ke”raH. By reoMeTpHHHHHr acocHft MamryjioTH;
Typ”~iH reoMeTpHK ypHH”apHH1 TeHr.rcaMa.Z/iap Sn”~aH H(J)OAa i*h*hui-
A3H Ba 6yHAaft TeHr*aMa”apHH a./ire6.pa epAaMH 6n”~aH tckiiih-
pn6, y*apHHHr reoMeTpHK xocca”~apHHH aHHiNiamAaH H6opaT-
AHp. AHa"HTHK reoMeTpHHHHHr 6y acocHii hachch ycTHAa 6h3
KeftHHHa HHa Myc})acca”~po”™ TyxTa6, yHH eTapH MHeo”"ap 6h-
JiaH TaCBHp I"H~aMH3.

AHa;iHTHK reoMeTpHHHHHr acocHH HAeHCH 6n”~aH Cor~aHraH
MeTOAHHHr 6at3H a”eMeHT”apH foht i® ahm 33MOH~”iapAaH Ma-fe-

1 TeoMdpHK ypHH TyuiytmacH y~yBgnra ypia MaKTa6AaH MauiyM ae6
.(Jiapa3 i"HJiHHa™H (3-606ra KapaJicHH).



12 Acocuu ryuiymaAap

jiyM 6y;ic3-A3, .tkjikhh yHHHr yMyMHfl mctoa CH@J)aTHA3 hui”™J
th~hiuh 4)paHuy3 4)h”oco(])h Ba MaTeMararH ,H,eK3pTHHHr 163
finrAa 6och”~h6 HHi*aH BTeoMeTpHH"“ acapH”aH 6om./iaHH<]
luyH”aH 6yfiH t 3komh;i.Zi3iiih6 Ke~"MO"a.

AHa"HTHK reoMeipHH MaTeMaTHKaHHHr MyjjHM Cy~iHM”apJ
A3H 6npH 6y/m6, 4>aHHHHr Typ.?in TspMoi®ispHAS, xycycaa
MexaHHKa, reoAe3HH, acTpoHOMhh Kaén Sy~"HM”apHAa KaTil
a”aMHHTra araAHp.

§ 2. TYFPHEYPHAKJIH KOOPZIHHATAJIAP CHCTEMACH

reoMeTpHHHHHr 3Hr OAAuft TyiuyHHacH Hy~TaAaH HSopaTl
AHa"HTHK reoMeTpHHAa aca Hyi*"TaHHHr ypHHHH aHHiyiam Maca
~NacH acocHft po;ib yftHaHAH.

Hyi*TaHHHr yphhhh aHHi?Jiam ycy”H KOOpAHHaTa”ap MeTOA*
AeflH”aAH. By mctoahh Hin”*aTHiu ynyH Typ~iH KoopAHHaia chc-
TeMa”apH MaBacyA 6y;m6, y*apAaH 6hph (aHr i<yn i“y~aHaAH-
raHH) TyFpHSyp~aKJiH KOOpAHHaTaap CHCTeMacHAaH H6opaTAnp,
TeKHCMHKAarn Hy~taHHHr ypHHHH aHHi“am ynyH y3apo nep-

neHAHKy.iap 6y”~raH Xx'x Ba y'y TyrpH MH3HK"ap yTKa3H"aAM"
(maK~ 1). By”apHHHr 6np-6HpH OHJiaH KecniuraH O Hyi~racHra
HHc6aTaH *ap 6HpnAa hkkh icapaMa-~apiiiH fiyHa”Hiu Ka6y./i
I"H.IHHaAH. OAaTAa O Hy~T3A3H yHr TOMOHT3 ifapa6 KerraH O x
ftyHa"HuiH Myc63T B3 6yHrs TecnapH 6y~r3H Ox' HyH3*nuiH
MaH(])Hft i~a6y.i i“h~hhsah. LLIyHra yxuiaui O Hy~TSAan lo”~opH-
ra i~apa6 KeiraH Oy fiyHajiHinH Myc63T B3 6yHra TecKapn 6Yji~
T3H Oy' flyH3”"1HIIJH M3H(}HH C3H373AH.



§ 2. TyrpuSypnaKAu KoopduH.aTa.iap cucreMacu 13

Shah x'x Ba y'y TeKHc™nrHAarn 6npop M Hyi“raHHHr yp-
iimih aHH”arn ynyH M ash x'x Ba y'y ra napa™e”b khjihe,
«iii3HK yiKa3aMH3. By-nsp -XT* ash OP Ba y'y AaH OQ KecMa-
jiapHH KecuS KeTaAH. AHa my OP Ba OQ HyHa”rapH”raH Kec-
Ma~ap 6kh Som~aga i*h./ih6é aihraHAS: “ajmm KecMa™apHHHr
ilyna”HiiiH Ba O Hyi*TaA3H 6om”~a6 6Hpop Macuna6Aa yymaH-
ran ysyH HrH M Hyi“"TaHHHr yphhhh aHHi”iaC 6epaA«.

OP iiyHa”"THpn~raH KecMa M Hyi"TaHHHr a6cuHccacH AeiiH-
.mah Ba OAaTAa x xap()H 6HJiaH HfOAa i"HjiHHaAH; OQ HyHaji-
enipHtiraH KecMa M Hyi“raHHHr opAHHaTacH jeftH™aAH Ba y "~ap-
<n 6n”*aH H(})OAa ~h~ihh3ah. M Hy~TaHHHr ypHHHH aHH”~OB/H
JOCHHCCa 6h~3H OpAHHaTa HKKa,7iaCH M HyKTaHHHr KOOpAHHa-
ra™apn Aenn”aAH; x'x aScuHCca y™H, y'y opAHHaia yi"H B3 6y
y~apHHHr y3apo KecHUiraH O Hyi“Tach KoopAHHaTa”ap 6ouih

AeftHJiaAH.
ct>apa3 KHnaHfIHK M Hyi"TaHHHr KoopAHHaia”spH

Xx=0P=a>0,y=0Q=b>0
Cy"CHH. By x0oMNA3 I-maK”™Aarn:

M x HyKTaHHHr KOOpAHHaTa”apH x — OPx— —a, y= 0Q#=b,
M i HyifraHHHr koopAHH3Taiapn x = O/5 = —a,y = 0Q1——b,
M 3 Hyi“TaHHHr KoopAHHaTajiapn x = OP —a, y = OQx= — b.

OA3TAa Hyi*TaHHHr KoopAHHaia”apH FjaBC HHHAa e3H”"3AH:
Chphhhh ypHHAa HyifraHHHr aCcuHccacn, cyHrpa Bepry;i iMy-
finfi, HKKHHgH ypHHAa (ynr tomohas) yHHHr opAHHaxacH e 3H.ia-
AH. LUyHHHr 6H"iaH 1l-uiaK™AarH xa”iHrn Hvi*Ta“iapHHHr oa3t-
Aarn ycy”~Aa 63h~huih ~yftHAarHHa 6yj\am:

M (a, b), M,x(—a, b), M2(- a, — b), M 3(a, — b).
A6cuncca yKHAarn \ap i®anaaS Hy"~TaHUHr opAHHaTacH ho;i-

ra TeHr. lIllyHHHr ygyH 1-makK™AarH P Ba P, Hy"Ta/iapHHHr
KoopAHHaTaapn SyHAaft 03h"i3ah:

P(a, 0); PA-a, 0).
UJyHra yxmam opA«H3T3 y~HAarn “ap iMaHAaft Hyi"T3HHHr

aScuHccscH HO™s  TeHr. IlllyHHHr yqyH man™AarH Q Ba Qt
ny"Ta”spHHHr KOOpAHH3TajiapH SyHAaft 53h”i3ah:

K OOpAHH3T3"3p SoiHHHHHT KOOpAHH3Ta.iapH X = 0 Ba
y = 0 6yjiraHH yqyH, 0(0, 0) KypHHHUIA3 63H"aAH. IllyHHHr
6HJiaH Ba6cuHccacH 5, opahh3T3Ch 3 Sy~raH A Hy~ra" AeflHm

ypHHra, khc~rshs A (5:3) e3HJI3AH. HyA"TSHHHr KOOpAHH3T3JI3pH
yH~IH Kacp 6n”aH Sepn”~raH “~o”Aa, aHr.iauiH/iMOB'IH"iHK Sy~"Ma-



-MAh Aq HITHG iCHWHBIrtIHHB HHBX~H J EtfHMA EDDHtIDgB °‘gBhlf/J
HHHHirdHQ f (BtfgBXmOEW dodng) BhHIJ49 MJ yXQ ET/OBli HBtTHMOQ
«dBI/BXBHHU'dOOX Ed-IHifo "(f imBm) £HWBEBHXV$ HHdBirMX"A
Ba ,*s*- HhaAie irHMraBx MBhdAg 009 odBsX irBaaB jhg HAhA jhhhXcj
*SHWBUOI HHBX"Ah (g— ‘f —) BffBW3X3HD HtfHBhdAgMHITIHHto HB.I

-irXg = g HIBhdXg xBHHtrdoo>i ‘hbi/bdbw *hh>wAw mBirkHHi;

HHHHd”  HJBtfH JHIi"OH>I3X dBI/BXBHM'E'dOOM JHHHX ‘BtZHBJ/'HdaQ HJ
-BhdXg XBHHTrdOOH B3 HdBIfBXBfl[HirdOOH JHHHBXMAH ‘BhHHDHy

'do = * 'do = x
rHi/BI/'Ag HdBIi BXBHHCUO

-OM  HI/HBhdXgkHMHHM JHMHBX”Ah W dBirBWDaM HBJI/HJHXITBHXy
£)0 E3 do BITEKHEH "HD/Xg 5 B3 HABtIBXMAH HBjmBdhX
HBfng dBi/MA jHHHdABiI/Xg IiSHWBEBHxX! MnsHh gmrHM warnr BdBii
BJIHdBtfto® BXBHHirdOOH HBITBXMXh A HOABK Hi(hX mBIT"HHB HHHH
-dA jhhhbxMAh W dodng hjb'e'hhl'dh>i3x bi/bw3xdhd HBITHAg

s vyoffj

NN

eHtfBfHHatr HIBhdAg XBHHtfdOOX — MBhdXg

Q= HJIBt/HOBdO HdBirraHiyBHAH XBgoAw  JHHHHdBI/MA

BXEHHirdOO>l <dHU'BhHMDG XatTHBJHHIi-HM  ({jIldT-BX BtfHdoMoi
HdBITXO JHHHdBtfA Ba HdBfmHirBHXH JHHHHdBirkA BXBHHI/dOO>J

(£ UXBIll)

HtTBraHair HITJIBhdXgMHNniHH~ BW3XDHO HBtTHAg Ba Ht/Bli'HN

li-HJiraBX HHHDBWO9XOHO dBI/BXBHHtTdOOJI WEk HAEtfMA Aft B8 X,X

hbj*hM irHOOk' MBhdXg g dodng ‘gHmHD9>i bITbxMAh g hbi/hij

o] vovwaiono dvvvivhngdoou nvwhdfigndjfji z §



ndng-dng HAhA JHHHArn ehhxjsAw mriHi/’Ag hbb'hbM dek (B~mog
HBfftfOH) HBhdAg HJIBffHDBdO dBIfA IDBKS xdBITI HIHHI/Xq dBtf/CH
-H'ffHaiidau odBeA JHHHHdBirtoA BXBHHtrdoo>i ‘hgbm HHBJimxBDdAH
BITHdoMCH ‘HAhA mBI/MHHB HHHHdA JHHHBItoAH HJBtfHHIOHMaj,

H3BW3I 3H3 dBIfBXBHHtfdOOH HIOIBhdAghHmMtfH"

*(Z VHBm) HffBirAg 3 HHdA jhhhbxMAh ([‘j) ‘]
HHdA jhhhbxMAh (3— ‘g) ‘memxS bjhAui shVbhbiAhhb bxMAh
(g — )vr HBJHBI/EH ‘BDHHI/O gBhI/A HHIfdHg £ BtfHAg IEHWBE
-BHXA dBI/,A>IHtt'H3LId3n BJH~A BOOHIIDgB (gHJ-BdBM CJHdoMCH) HBtf
-bxMAh Ag BdJH/(3 '(3 i/HBm) ehwbiz-o gBirtoHHB hhbx~Ah g ‘gBh
j-i/A HHMHfdng 3 (BDgBxmDBW >ihhb dodng) gBdBto bjhowox UBh
|HB'E'Hinog dBI/BXBHHtfdOOH BtfHMA BDDHtIDQB HAhA JHHHArn

'Z ™Mym

-, X
]
3
n
*£= * ‘Z— —a
[iB'I/OOHW Ag ’HHOIi"Ag HBJHHIfHA gBtfBX ITIBI/McHB HHHHAA .IHHH
-BiW h (g ‘3 —) ‘HBITB3BW 'HtfBtfax DOW BXMAh BHHJdHg BI/HJ

|-HirDH>I9X dBirBXBHHtrdOOM ‘BDHHITHM EBdB() HOBXBHMU'dO HDHhHHH
j-MH B9 HDBDDHtIOgB JHHHBXMAH HDHhHHdHg HBtfdBIfHOO A BD'dBJB
[“bjhod yHMn”~Bk x$A>k dug dBk: ‘BhHHDny mnpvuvvhvuv hvv
\-ng nwvpd> hoj vnknyivk ui(fi&tc dng n>td vuivmipdoon nxnn
[uviuvgovH vzndvvUS vwvungdoon nud” zunnviu“H mvpHtiv
1-onytdiu :hb30db BJdBirxdBrn hbjhhiz-hM iz-AgBto HBi/Hg jhhhAuj
sMevmd BtfrmiHHdAH (i‘f lg‘g) bxMAh HBJirAg = A
[m 5*3 = X HdBIfBXBHHffd0O>I ‘HBI/B3BW ‘HtfBI/HXBdjKB HBI/Hg I/Ad
|-daa HI/BIMAH HBtTHDBXBHHtfdO HHHOBOOHtIOgB BtfXBVO ‘HAhA HHD

dvvvhhfimfii jjnoooy



Acocud TyiuynnaAap

Ta”aH opAHHaTa yKHHHHr MaH(|)Hft fiyHajiHiiiHra napa”~~e”~b mh-

3hk yTi<a3H6, 6yHAa P AaH 6om.aa6 (“a™Hrn MacuiTaSAa) 3
<hp~rhk y/maHca, 6h3 H3”araH (M) Hy~ra aHHi”“aHaAH.

TyFpueypiaKAU ea taiumuqdypiaKAU Koopdunama cuctne-

MaAapudan .\ap 6upu myrpu hU3U”ail (JleKapm cucmeMa-

cu) 6yAu6, yAapdan 6a-

PUHKU-CU UKKUHH.UCU-

hithz  xycycuu “oau-

dan uéopamdup, hyhkh

9 = -j- GyviraHAa khh-

mHA~SypnaK"H cHdeMa-
A3h TyppHSyp~aK./iH chc-
'ieMa joch/t Sy”~aAH.
llpaKTHKaAa KynpoK
TyFpH6ypnaK”~H koopah-
naTa”ap cucreMacH hui-
~arn~aAH. By KHTo6Aa
UaKdi 4. ~aM, acocaH, my chc-
TeMa Hiu~aTH/iaAH. LUy-
hhht ywyH, arapAa SepHJiraH mhco;i 6kh Maca-rcaAa koopah-
HaTajiap CHcreMacHHHHr ~aHAaft*Hni T~'FpncHAa cy3 SjviMaca,
6yHAaft ~o~"apAa KoopAHHaTa”ap CHcreMacn TyFpHG6ypiaK.an
Ae6 (j)Japa3 KH"HHaAH.

CaBOJiJdiap Ba Macajiajiap

1. ZleKapT KOopAHHaTa”apcHCTeMacHAa TeKHCAHKAarn Hy~Ta-
hhht VpHH icaHAaft aHHi~iaHaAH?

2. A6cuHcca yt;HAarH Hyi~*Ta”iapHHHr KOopAHHara”apn i*aH-
Aafl xycycHHTra ara?

3. OpAHHara yi“"HAarH Hyi*ra;iapHHHr KoopAHHaiaZiapH iMaH-
Aaft xycycHHTra ara?

4. Adcuncca yK«ra HHcSaTaH chmmctphk 6y.iraH Hy”~ra”ap-
hhht KoopAHHaTa”apH opacHAa ~aHAaii afinpMa 60p?

5. OpAHHaTa yi“Hra HHcSaTaH chmmctphk 6y~raH HyhjTa”ap-
hhht KOopAHHaTa/iapn opacHAa ”aHAaft aftnpMa 6op?

6. TeKHCMHKAarH yui6y Hy~Ta”apHUHr ypHH”apH 3hhi™
«7iaHCHH:

A (3, 2), B (-3,5), C(2, -1), D (— 2, -3);
>1, (-3, 2), B, (3, 5), Ct(-2, 1), E (3, 0).
7. BypwaK”apn yw2~apuHHHTr KoopAHHaTa”apn .4 (1, 3), 5 (— 3,

—2) Ba C (4, — 2) Cy~raH ynSypgaK hh3h~chh.
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8. M (—3, 5) Hy~Ta 6epn;iraH. KoopAHHaTa y~**apnra HHc6a-
tiih M ra chmmctphk 6y~iraH Hy~Ta”ap aHHipaHCHH.

9. KBaApaTHHHr tomohh a 6Hp™HKKa TeHr. KoopAHHaTa/iap
Coium KBaApaTHHHr MapKa3HAa Ba y~~aPH yHHHr TOMOH" apHra
unpaA/iedib. By KBaApaT 6ypnaK”apH yg~apHHHHr KoopAHHaTa-
JiapH TOIIHCHH.

10. M (3, 5) Ba N (5, 3) Hy*"Ta™ap koopahhbt 6ypHarHHHHr
CiHCceKTpHcacHra HHc6aTaH chmmctphk. By hcSot ~h~hhchh.

11. ABC — TeHr tomoh”~h yqg6ypgaK. ByHHHr AC tomohh
nftcuHCca yi"H Ba A 6ypnarHHHHr yqn TyrpHSypHaK”~H koopah-
tiiirarap CHCTeMacHHHHr 6ouih (})apa3 jruiHHaAH. ArapAa 6epH;i-
imi yMGypnaKHHHr ~ap 6np tomohh a 6HpjiHKKa TeHr Sy~ca,
vieypHaKHHHr 6ypgaK;iapH yn~apHHHHr KoopAHHaxa™apH KaH-
Aiifl 6y/iaAH?

12. KoopAHHaTa”ap cncTeMacHHH ~HHuiHKSypHaK™"H Ba ko-

(ip.iHHar SypgarHHH 9 = cflapa3 khjihS, ym 6y Hyi*raJiapHHHr
reKHCAHKAarn ypHH”apn KypcaTH”icHH:
A(11 3)! B(01_2)1 C (_41 5); D{-11_3)'
§ 3. HKKH Hyi<TA OPACHfIArH MACO<DA

1. <i>gpa3 "H7 aft*HK, 6epH”~raH Hy~Ta”apAaH SnpH A (xu yt)
M HKKHHHHCH B (X2, y2 Sy~"CHH. HKKa”a Hy~TaHHHr KOOpAHHa-

i i.mpH epAaMH Gn/iaH y~iap opacHAarH AB Maco™aHH aHH”iaui
nwiaO ivH"HHaAH.

ljyHHHr yqyH TyFpnSypiiakNH KoopAHHaTaap CHCTeMacHHH
«wiihQ, cynrpa 6epH”raH Hy"~Ta™apHHHr KOopAHHaTa iapHHH
tinifiMH3  (iuaK/i 5). <Pgpa3 i"H afi"HK:
a-1H"

| 0O6aV < =

L T,



*HHOtfHUOI Hdni/XMI/H
'Z\—)D BU (11 1

JHHHHABtfHOWOX XBhdAghA HBJI/1Ag (g
HdCirXUhdX* I £]

‘(0 ‘0) V. «HdBI/’BXBHH'C'dOOH JHHHHABIMhA
<2'®)0 (f ‘(8'0)3 (8 :(Z\— '9)8 (z -it ‘8) V (I
:hhohbi;Mhhb b4>00bw HJBU'wosdo hiiino
-BiBHHtrdooH mirug HdH9 dBk jHHHdeii'BxtoXH hjbl/'hGA’ ] <h
«0'b+ g)g bh (7 12)y (9
\(g ‘0)g ea (o »)K (fr
8B K~)a ea (8 ‘O)V (8
(S -‘'2)ffB8 (z f)V'sz
(1 ‘8—)a ea (8- *gy (1

-HBI/MmHB B{)OOBW HJBIfHDBAO dBfBIKAH ~ BS y HJBtIHjA)] <]
*HHDITHdBMHh BtfAwdOtf) | =

-Hk £BdB(j) BVHJBhdXg XBHHtfdOOH HhHHMHH HHBXMAIl ( A >
Ba BITHJBhdAg XBHHffdooM HhHHdng hhbxMh (‘tf >Ix)y ||
(_HtfBL'HIIOX OBffHBto BCfiOOBN HJBE'HOBAO BXMAh H>I>I| | ||
dBITBITBDBW Ba dBL',ICOHB3
DV

S= 9ZA = g(I+S)+g(I1+8)4 -

m_A8= &i14 - 1O+ 9+ 1ih— €) A = on
81= 691 / t-8(+ 9—)+ gt + 11)A mmtlV
UBdogH HBIi7B(])ODBIii HJBtfHondo

hjimh hjhl*hAea jhhhhhowox dng dBk BtrxBhdAghA Qf/y

-HAh ‘HITBI/Hha HBirug HJYBtfda BL'AwdOC]j) (£) BI/BOBIN HB.II/'HG*1]
*HHOI/HUOX HItINOIII

‘HAhA jhhhAuUj im i

jHHHHdBirHowox MBhdAghA HBJirXg (z't) D Ba (9— *11)// 'l
*1— )y HABI/BXBHHirdOOH JHHHHdBirhX HABITXBhdAg "Z 1f O ) Il \V

e=A+6A=A8- D+ di—-z9A

:HiTBAAg BhHJBTrnyAM tiijm 1

P HJIBffHDBdO dBITBXMAH g B8 y BOIfHJjAK BJBirXwdOlj) (,~) (||
L J— (11 (11
m=-A'z7- = ¢ g
18 — ‘I = |IX HdBL'BXBHHirdOOM jhhhbxMXm vy
:BtfifODHW HBJi/'iidofl
eHHDI/HIlio.l

-OOBW HJBITHDBAO dBfBXKAH (I ‘Z—)& Ba (g ‘[) y <[ I/C).)IN\v
eHtfHBWdHM BJUgBL'BX .IHHIIKI. I! >

HmMHITBHY JHHHBWDOH gy ‘gHHHfO BJdogHXaG HXUWUHM 11311
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~bA JHHHB(J)OOBW HJBtfHDBdO dEtfBlIfcAH g B3 Yy HMHA h ‘HtfBHHITO
'‘ocHiru sHiira miiViro i/BHHtrBd HJBtfBirAwdocf) (3) Htui/HdetoHi-,

*HITBHHiIrHM KHO03BX BJHhaA\'A BtfHOB"HdBX tomEN

mndAx gbhho HHAg <he'hbiAbo hhhiiAh eA BifAwdcxJ) HBJimi

-BtoHh ‘HHOBKtfAg B'C'daBk HBXBgOHH BJHdBtftoA BXBHHtTAOOM ‘dBtf

-bxMXh A ‘HHAgi/’oSt W e HBJHHIfHii EBdBtJ) BtTdJBhdAg XBHHirdo
-OH HhHHdHg dBITBXxMAH fj BH y BE'mHdB"Hh hhbvAwdo$ (Z)

*HtfBHBI/MHHB HDB(|>00BW HBtTHmMOQ dBI/ BIBHH'irdOOJI JHHHBX

-Mh ('A ilx)y HBJirndag :hbith9 HwWBU'da BirANido(3> Ag ‘Ht/Bi/Ag

(e) VvV + IxA = p
HraHHHJAM JHHHBIfAWdOtf) (z) ‘HAhA HHBJIfAg
0= zA ‘0 =

iBl/iro®r Ag ‘BDirAg BIl/Hraog clbi/bx
-BHHtrdOOM ‘BXMAh fj ‘HBIfBOBW ‘HdHg HBtfdBIfBXMAH dBjy ‘HtTBd
-ag homkh bjitihuox iiBirng HWBirda HdBi/BXBHHVdooH JHHHdBZA
HHBcfjooBw HJIBH'HDBdo bxMAh hmhh HEJimdag iBifAwdocf) Ag

(s) S-CA— M) 4-Txx — zxX)y\ = p

:HffetoHh gnii-aM BirAwdot}) AgmA ‘bdhhito shot™
XBdtfBaH HBtTHHOWOX BL'BMHH JHHHHHIAJH3X Ag ‘gHIfHM BtfOCjjH HBIf
-ng Ht*dsk p BI/HJHirdHg gBxmoBiv dodug hhhjhithAsA jhhh gy

HIA- A)+ .(‘x —x)= 9y

‘HtTBfAg HBI/HAg HmHHudAji jhhhA ‘boi/hhAM
BHMHITIH3X (1) dBIALBWHH>I Ag HBJIHBIrMHHB HAhA Zfff 69 gy

'6-zE= 0y —ag= a3-aa = 38
X - x=00—00 = <3D"3V
:B3HHITHto XBMMHIf BJtfNGm ‘ BI/XBMH"

-B"x ‘HVBHBITMHHB HBITHg HWBtrda HdBIfBXBHHirdOOM JHHHHABI/BX
-MAh g Ba y HdEirxEWgHM jhhh gg Ba gy hjb'e'hhi;jh3x Ag

(n \39 + z3V = z9V
:HB300B BJHDBKadoaX dOJB(j)HIJ ‘XBdogH hbithdbeAh3xouhj
gy JHHHHBhdAghA HfJiBhdAgndjAx Am bhb bchwbim hbjbi~eh
sng <HB'BirAg imook HBhdAghA HirjiBhdAgndjAx ggy ‘bdithebmxA
MHEHh girairirBdBu bjhMA BOOHfiogB HBtf y BdJHA0 ‘gwdnxmBx
*Ax HBI/Hg MHEHh HdiAx OdBsA HHHABITBXkAH g Ba y <HHDI/Ag
g(J = ZX 1Q0 = ZX HdBfBXBHHirdoOM jhhh g
‘yj — A "00 — ly HdBITBXBHHirdOOJ! JHHH y
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20 Acocud TyiuyHHaAap

18. BypnaK”apn yn”~apHHHHr KoopAHHaTa”iapn: A (0, 0), 5 (4,
0) Ba C (0,3) GyviraH yqGypgaKHHHr nepHMeTpH aHHK”aHCHH.

19. BypnaoapH yq;iapHHHHr KoopAHHaTa—iapH .4(1, 5), B (2,2),
C(—3,—10) Ba D (—4,5; 6) 6y;iraH TypT6ypnaK TOMOH" apH—
HHHT y 3yH"IHK iapH aHHI~aHCHH.

20. OpAHHaracH 2 Gy-—iraH Hy”~Ta (10, 3) Ba (8, 10) HyKTa—
Nap;iaH TeHr y30iyiHKAa TypaAH. By Hyi*"TaHHHr aGcuHccacH to-
NHAICHH.

21. BypnaK”~apn ygq;iapHHHHr KoopAHHaTa”apH: (23, 31), (63,
31) Ba (23, 40) Gy;iraH yg6ypgaKHHHr TyrpnGypgaKviH yqGyp-
m3k 3KaHMHrH hcGot #h™hhchh.

22. AGcuHCca yKHAa myHAaft Hyi”ra toiihjichhkh, YyHAaH
(5, 12) Hy~"Tarana 6y”~raH Maco(})a 13 ra TeHr GyjicHH.

23. AGcuHcca yKHAaH Ba (— 3, 2) Hyi'jTao.aH MacocJjacH 5 ra
reHr Gy”~raH Hyi*raHHHr KoopAHHaTa”apn toiih”~ichh.

24. A (4,5), 5(6,1) Ba C (2, 3) HytjTa.ZiapAaH tcht y30K-'iHK-
Aa Gy”~raH HyKTa tohh”chh.

\f§ 4. KECMAHH EEPHJITAH HHCEATfIA EyjlHLU

1. Oapa3 ~H7afi.THK, A (xu y,) Ba B (x2, y2 Hy~raap Gh-
;iaH Gepn”~raH AB KecMaHH myHAafl hkkh jHCMra Gy”niu ~o-
3hm 6y~cHHKH, y./iapAaH GnpHHHHr HKKHHqHCHra HHcGaTH m :n
ra TeHr Gy-icHH. BoiuKaga aftTraHAa, AB KecMaAa iuyHAafl 6Hp
C Hyi“TaHH aHHK-'iam KepaKKH,

AC _ m
~CB~~n
AC
Ckh ~HC”ana — = > (})apa3 “HJiHHca, 7~ X Gy“CHH. Maca”aHH

eMHiu ygyH HCTa“raHHa TyFpHHH3HI"iH KOOpAHHaTaap CHCTeMa-
chhh (MaMH3 (makK;i 6). ArapAa HOMar>iyM C Hyi*raHHHr ko-
opAHHaTaapn X Bay (J)apa3 "HJiHHca, maK”ra MyBo4)HK:

X —OCuy = CC,
= OAu vy, = AAL;
x2= OBu y2= BB{.

3h~h A Ba C Hy~Ta/iapAaH aGciiHCca yi“nra napa./i;ie;ib kh-
;ihG AD Ba CE KecMartiapHH yTKa3aMH3. ByHHHr HaTHwacHAa
y3apo yxiuaiu ACD Ba CBE yqGypgan”ap }$och;i Gy-naAH. lily-
hhht ynyH GyjiapHHHr moc TOMOH”apn nponopuHOHaJdi, Maca”ian:



$ <. KecMQhu OepuAaan Huc6arda OyAuui

AD AC _ ,
CE~ CB — -

maK”ra jyBCfimt;:
AD =z AtCi —0Ct— OAy = X — X U-

CE —CXBX— 0BX— 0OC, = x2— x\

UIdKA 6.
OyJiafKH (1) ra inyftH”~ca, X ra HHcGaTaH yrnSy TeniviaMa
cmji Cy~a"H:
X — X\

= X
e;(H
eKH
6yHAaH
LLIyHra yxiuam, ygeyp”~aoapaaH:
CD AC _ vy
BE CB ~

nponopuHHHH Ty3H6, my fty;i 6H”aH asbom aTH”ca,

XO0-



ejEng Hdei/EiBHHtT'dooH jhhhA hh”b ‘HBJirndag BJEHg hdbx”Ah j
XedogH HBVBA"ODBW HJIBEHOBIC) dBITBXMAH Q Ba J A ‘bithbji/o
KHHOBHBHITGW QQ \ | tfXBITl) HBtfBDBW ‘'HtTBirAg BX~Ah HIBHHD
-BIdA JHMHHCWOX HJIBtTHDHmdBM JHHHA HDHhHHXJIH B9 HhA JHHH
-HIJBhdAg HBhdXghA HdHg HBIrdBi/BXMAH Ag -XBdogH hb'e'ecodew
HJIBtfHOBdO BXMAh HHXH HC,BHBHI?3W dng dBX JHHHMBhdAgh/J
*HHOITHUOX HOBX”Ah HBJHIHO9H
jHHHdetfA Ba HdBii-MHraAeA
! JHHHHABI/BHBHITaW HBh
3 -dAghA HBJirAg (0 ‘t) D Ba
(t— '£)8 ‘(9 ‘1—)V HBL-BX
-BHHtfdoOH JHHHHdBI/hA Hd
-BITHBhdAg ’'2 I/03HW

mH/BirAg (— ‘-S-) bxMAh hbj
91 1
-HtfBirAg BIHHVH BtrXBgDHH
e:S HH gy ‘"BiMatT
5 s+ e
a1 e-s + s-8

5 _, s+e
1 t-s +re

= X

bdithh

-AM  BJBirAwdotf) (f>) dBfAg

to — ‘f,= ?x -Z — 16 ‘\= 'x

tirifODHH HBJi/Hdag
*HHOHHirAg BJIKJIXH BirxegDHH £'-Z BKO3M
gy HIBVHDBdo dsifBi.MAh (g I\.)g Ba \Z‘\)V '1 tfODHW

*Ht/BirAg
BVmHirBHAH HdBHoax fjhA ‘bdit3> gHmBrauMB bj i— ‘gnirAg bx
-XBH HBtr J — BffdBJB B3 BtfHmHtfBHAy XBQDAw JHHH gy BX"Ah J
‘Bodog gHniBL-HHMK BJ [— ‘gi-itfAg JIJHhHH HBtr | — XxMB3 BMBX hx

-bwhhM MHBdgaji/B jhhh \ dBJB 'BJdHg HBirng Am ‘HtrBxax gum
-BIAosA EH3X3h BXMAh J ~H(])03An BJdBIfBtfAwdOCf) (g) B'CI/'Ok
Ag ‘B3HHIT3M gHdHXmBI/'"HHMK £H3HSh BJ [ — HH ‘( HHH3I/1 'HtrBX
-oMAh hhhoohdbw eA dei/wAivdotd) (3) ‘BOifAg 1 — = \ dBjy

*Ht/Bir
-Ag Bt/'HivoaBtf jhhh gy ‘BtfHdBMmBX heVhA ‘HBWirAg BIrtOBdo
jhhh g Bay bxMAh j ‘gHirAg BhHirdAx HdEi/mHifBHAn jhhh g j
Ba jy evvok HBJtfAg hh4)hbw y= g j :jy HAhA jhhhAui

mnvffg vgivaotin uvwndeg vuvrtjayi > §



*HtfBirAg yncJjHBW mm/BHAtf hbji;hx
-bcbM (bj y hbVv g) HdBHoax BJHAg Biri/ok Acj HHOi/Ag XB.goAw
miWBHAH HBJI/HXBdBM BJ g HBl7 Y ffv ‘XHIfBBIfHto EBdB<J>
*HHjmAw HBIif HniHirXg hhcf)hbw y vVvok A ‘bdhhito BJdogHxae
WBk HdBI/THHL-BHAH JHHHABIfA ‘B~ mog HBirHdBI/XHI/HAEA JHHHdBL*
-BWD3H HBJIfAg BtrxegOHH Y OdBeA Ba JHHHBNDaX gy dBJY
«dnITHBIi-AM ranxBii-niH HHdBi/BiyAwdoc}) ({?) Bir
-HBJirAg doBH Ba HHdBi”BirAwdoc}) (3) Bffirok HBJi/Ag HAxAg -/

us/+ U y ul 4-1/
(t) -f-16u zxui 4 Ixu

:HVBirAg HBimAg HmHHNdAx JHHHABIrBirAwdo(]) (z) ‘9OHN9

+ u

zKiu 4-T/ A
msraxA BJHAr Ba
e+1
-f
“x):1J+ lIun = X
& - -i- IX
HOBW
-docj) JHHH (2) Bfirok Ag '‘BOtiHHAK ~ BJHHAA JHHH '( dBjy

'"H'C'BI/HXBfmH BtTHBJIMAg
xsdax mai/Ag bjhxjjh jhsx hhbwdsji gy dBtfBifANdocf) Ag Ba

© = AT X

HUBIrAg BhHJBI/HHAM HraHHHdAx jhhh {z) Btfvok Ag Ba HVBIirAg

_ . _ (D
I = \= bV
‘BOACY
BI/HOBxdA JH3X jhhhbivo9}i gy bxMAh j ‘Btfizofc hhdAdAx
y+; Y+ 1 _ v
(S) ziQy - ijC XX + X ~

:HtfBifAg i™Hook dBi/BirAwdoc}) AgmA Btr
-H3B5KHXBH I11IHh3 HHBI/'BDBW HBJIfHdsg ‘HBI/Hg JHHHAfJ] -Ht/BtfAg
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24 Acocuu TyiuynHQACIip

Ma'wiyM. ileMaK, CD HHHr y3yH™nrHHH TonHin ynyH sht aB-
Baji D HyKTaHHHr KOOpAHHaTa./i3pHHH H3”amra TyrpH Ke;iaAH.
D Hy~Ta AB hhht ypTacHA3 6y;iraHH yqyH yHHHr KOOpAHHa-
Ta™apH (3) (HopMy~rarap Sn™aH aHHK-rcaHaAH, Sti>hh

CD MeAnaHaHHHr ysymwrH C (4, 3) Ba D (1,2) Hy~Ta™ap opa-
CHAarH Maco(})a Sy*raHH ynyH y 3-naparpa(™Aa HHi*apH”raH (2)
(JjopMy™a epAaMH 6n;iaH TonnyiaAH, hi>hh

CD =V 4- 1f + (3- 2)2= 1/10.

LUyHra yxmarn, AC HHHr ypTacHAarH E HyKTaHHHr Koop-
AHHaTaiapn X X Ba YX (J)apa3 KH*HHca:

A6M3K, BE MeAnaHaHHHr y3yH;mrH 5(3,—1) Ba £(1,5; 4)
Hy"Ta”ap opacHAarH Maco”™aAan H6opaT:

BE= yta-1,5)2+ (—1—4)2= 1727,25.

BC HHHr ypTacHAarH F HyKTaHHHr KoopAHHaTa”iapn X2 Ba y2
(J)apa3 KHJiHHca,

AF=V (-1 —3,5)“+ (5-1)2= V 36,25.
TeoMeTpHHAaH Ma"wiyMKH, ~ap 6np yMfiypnaKAa yna”a Me-
AHaHa 6Hp HyKTaAa KecHiuaAH (6h3 6y TeopeMaHH Kefl[HHMa
aHaNiHTHK  reoMeTpHH BOCHTacH 6n”aH 7~aM hc6ot KH;iaMH3);
KecHiuraH HyKTaAa xap K3hch MeAHaHara Ternui®iH tomoha3h

6om;ia6 1:2 HHc6aTAa HKKHra 6y"iHH3AH, Maca”sH:

DM :MC = 1:2.

XleMaK, M HyKTa DC hh my HHcSaTAa hkkhts Sy”aAH
(m:n \ 1:2). Arap M HyKTaHHHr KoopAHH3T3.iapn x0 bs
y0 (H3pa3 I"H"Hnca, (4) chopMy;iar3 scocsh:

2-' + 14
0~ 2+1



§ 4. KecMaHu 6epuA2dH Hucdarda 6yAuui 25-

UlyHHHr Gh;i3h, GepMraH ABC ynGypnakKAa MeAHaH3/i3p

M (2, HyKTa”a KecniusAH.

2. MexaHHRa”a, ro”opHAa HH”apH”raH (4) (J)opMy”a“apHHHr
epfaMH Gn”an n M3TepHa.fi Hyi"Ta”ap cncTeMacHHHHr OFHp~nic

Iluka S

MapK33H TonH”aflH. <t>apa3 KH7"iaH™HK, yiu6y n MaTepna”™ nyj;~
Ta”ap
Pi(*u yj, P2(x2 y2),

P3(x>y3.---pn K. yn)

cHCTeMacH Ba y”apHHHr mi1, m2 mv ...,m n Macc3.i3pH6epH.i-
raH Gy"CHH (maK-n 8).

Bwp Hegqa MaTepwa”™ Hy~TajiapAaH HGopaT GyjiraH cHCTeMa-
hhht OFHpM"HK MapKa3H apG, y Hyi~T3.iapra ~yflH raH Kyg~ap
TeHr Ta-bcnp 3Tybmhchhhht KyftH.nr3H HyKTacnra aflTHMaAH.

MexaHMKa”aH M3'wiyMKH, hkkht3 MaiepHayi Hy~"T3HHHr ofhp~
AHK MapK33H, y HyirT3"3pHH TyT3UITHpyBHH TyrpH HH3HKA3
Gy*wG, yHHHr ”~ap Gnp Hyi;TaA3H M3CO(})3CH y Hyi~TajiapHHHr
Macca”™apHra TecnapH nponopiiHOHa”AHip

ByHH Ha3apaa TyraG, 3Hr aBB3Ji, Pt Ba P2 HyKTa”apHHHr
ofhp~hk MapKa3HHH TonaMH3. Arap Gy Hyi~Ta”iapHHHr ofhp/ihk
MapK33H y~apHH ryTauiTHpyBMH HH3HKAarH Qt(x', y') Hyi*ra
AeG <J3pa3 i"H"HHca, y



:HIiTBirA9 BhHJetTHgXto
dBirA Mh4)osAk BJraBin ‘boitbdb Hdei*BXBHHtrdooji JHHHdBirBxtoAH
Ag ‘gHiro HHHDBW3XDHD dBii'BiBHH'n'dooji Hi/HBhdAgndjAx dBjy

*(6 ifJiBin)

HHOI/Ag BirdBifBXMAH (*A  “*x)j Ba ('A‘zx)g ‘(IA nx)y
HdBIfhA JHHHHdBraBhdAg XBhdAghA jgy ‘MHLfHBtfHk EBdBcf)

*CHWBXBDdAH HHinBirgooHk HBirng HWBTrdi Hd

-Bli'BXBHHIJ'dOOM JHHHHABI/hA HABITXBhdAg JHHHA HHHECH JHHH>IBh

-dAghA Birda Ag eng <HrTBmBHXBk dBi/XHaivairc HgBX HJBhdAg

HJIBtfHaBdO dBtfA Ba HHONOX H>IXH HH3 HHOWOX BIfBhA HX3 HJHIT

-TTHBIifBg ocm bjhA Ba hhcwox dng JHHHXBhdAghA BirdBifBi/’Awdcx}}

'dog dBirBifAwdoi}) BhHArodng BffBHdxawoHOJHdx Ba bV bhcd
-X3W03J dBXH3W3ITG HAhA raBirgOOHX HHHECH JHHHHBhdAgh/J

HSCM JHHHMVhdXgu/JM V8 JHHHHVhd/fghX fi §

*<p
*HHDHBtf"HHB HdBITBXBHHffdOON JHHHHABIThA HJBhdAg
HHJIH HBJi;0)l '(0 ‘I—)j HOBXMAh HBJH1IHO3M OdBeA JHHHHABI"IfBH
-ojbhit wBdjoiyaifi/'edBu !BtfdBi/BxkAH (f ‘g—)g Ba (i 'z)Y ndBir
-hA JHHHHdBI/MBhdAg HHHIAM HMMH JHHHI'IBAJOI/31/'1/'BdBJ [ Qg
HBJIJmMHO03>! JHHHHdBtfBHBHtraw MBhdAghA HBJtfAg BU'dBII'BXMAH
(9— 'g—) Ba (g— 'y) ‘(g ‘3) :HdBfhA JHHHHdBIniBhdAg gg
(sHtrBirAg HBffHBk HdBIfBXBHHtrdOOX JHHHHdBtfhA HdBI/.'IBhdAg
MBhdAghA Ag ‘BOirAg (7, ‘l) Ba (I — *£) ‘(0 ‘S) endBi/BXBHHE'dooH
JHHHBXMAH HJBITHOBXdA HHOIJMOX dng dBk JHHHMBhdAgh” f?g
*HH3I/HUOX HdBI/BHBHiraK JHHHHBhdAghA HBJtfAg BtfdBIfBXMAh
(z f)D 63 (f~ ‘z)g ‘(0 ‘0)v" HdBirhA JHHHHdBIniBhdAg gg
"HHDI/'HIIOX HJEI/BXBHHtrdOOH JHHHHhA HJBhdAg
HhHHXdAx JHHHAg -BtrdBtfBXMAH (£— ‘9—) B3 ‘9) ‘(g— ‘f?)
~dBI/hA JHHHHDBXhA HBtfHdBirXxBhdAg WBdJOtfaiwBdBIJ 'gg
*HHOITHUOX HdBir
-BXBHHtfdOOX JHHHHABITBXKkAH mHHHtfAg <HBJHHfAg BXMBIfAg JH3X
BXXdAx BNO3H HJIBITHDBJO dBITBXMAH (Z— ‘g) Ba (9 ‘I—) [g
*shhohbitMhhb
dBirBXMAH g Ba y ‘HBJHHifAg bjhhmh JH3X bITbxMAh (j ‘j—)w
BcfiooBw gy HJIBITHOBdo dBirBxMAH (A ‘9—) g Ba ‘r)y Of
‘HHOI/HHOX HdBI/BXBHHU'doOM jhhhbxMAh
HJIBITHOBxdA hhcwox dng dBk; JHHHXBhdAghA HBJi/Ag (i ‘j) Ba
(@ ‘Z-) “(9 ‘*) :HIBL-BXBHH¥dOOM JHHHHABI/hA HAEITMBhdAg '6”"
*HHOHBIr*"HHB B({)ODBW HJBtrHDBdO BXMAh (g ‘j—)
HBI/H9 HDBXdA JH3X JHHHABtlBXMAH (Z ‘Z) Ba ‘g—) "gg

4 neot sHnyxvhd/igufiy ve sHrmmhdfighft 'g §



‘HHDHHI/A9 BJHHMH UI/'LBQDHH ( : £

B()OOBW HJBEHDBAO dBI/BXtoAH (E— ‘3)g BH (g 'VV 'LZ
HU'BdHtITHQ HHBWHH A BOI/HAHX
-mBL*HHMB £HDM3h bj i - hh 'f BtrdBi/BirAwdocj) (3) dBjy ‘92

([HtrBI/HUOX  tfBtr
-HBA ndBirBXBHHtrdOOH JHHHBXMAH HJIBITHOBXdA JHHHBWOO}|

UBIfBiIfBOBw Ba dBiriroaB3

“to-1------- r“to -~ sto 4- 'to N
uKuiu §— + s -+ VOia
(2)
%/-)-» **-\-2tu + sto + |lw

AXAUINXAIU brto - Y

9HT3H BL'AndocT>

AgmA HAhA ranuox HHHEB>idBw jjHirdHJO JHHHdABirexMAH ircndax
-bw bx u HBJifHdag ‘bithbjx6 noee'tf huuhg i/Ay Am xa>i-Brixa>~

Ho + AU+ 'to
H<Eto + lul -f- "1 'to

Eto -+- ZIU + 'to
cAleto + [|-XzUi -f IX !to
bdi/hhAM bj (9) dBi/Ag
isAsw/ + ‘A1//== A (ziu + Iu/)
wxzm j_WXlw = /X (sx/ + *V/)
:MBDEBMxAM HBf>KBdXBIV HHBIZ/AHAO(]) (g) HX~
/ m Ho + !to+ *to £ i Ho + do + 'to
9/ E/(6w _|- \Zm W) V4 EATRO + ,X (Sto -+- Ito)

:HAhA hhbji/A9 sw hobddbh jhhh ~ ea
22U+ IW HOBOOBW JHHH I£) BtftfOk Ag ‘HBDtHM £BdB(]) gatf BXMAh
(/7 Vx)*b  HJIBiriiHEHh HdjAx HhaAdHxmBxAx hh £/ bh :hhA
dBjy ’EHWBUOX HHHSBJIDBW HHI/dHJO JHHH sJ HBITH9 '£) Ht/Hg,

, S . zUi + 'to . B B ZIU + 'to .
'S’ 5,_)_ I/Og / 2X2U + bf'to X
MH(])OaAIM BjdBI/’BL AwdcxJ) (") HAhA JHHHAmM
'to_ v 'fr
So £/
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€  {(w— — (Ilc— eA)(ix —*a-)}-2-= s

‘hh3wAw rawea BinrxBm Ag bhb hhA ‘jhAo HBtfHEJdHxmBtfB'mro
‘gHhO HHdeifOSB” XHhHH HJIBITHHCMOX JHA JHHHBIirAwdOCf) (-f?)

(1) «{(ar-,an(<C+") +
H-(*x - 2x) (H + ¥+ (x —Ix){H + IA)} =S

hhxwAw mnea bV
-HtftMBm  BtfAwdocJ) HBtfHAg HHBJIKHXBH HJHH$3H ‘gBtfHJIf3g HBI/Hg
H(fdB!K 5T HHHECH JHHHHBhdAghA jg y ‘gHITHM HB'n'HAjJI ‘HtrBHHI/O
EJdogHxa-G hxbnhhM xonroagB jhhhbjkhxbh bUhibi/goDH5c hhhech
JHHHJIBhdAghA HHH3[f ’'HtrB"Hh HH{)HBK BJKHXBH HH'LB ‘HtfBI/Ag
OtTHBU 3AhHW BtZWIrt) JHHHA HHH3tf ‘HtTB*Hh gHf3M HeA JHHH
-BifAwdotf) Am howb~ ‘BDi/Ag BffHgHxdBx g ‘j ‘y hh~”-b ‘bohhi/»
BhHIjAg HXBHBdBk HDBMiradXD XBOO HHHgHXdBX dBtfA BtrdBJB
‘BhHHOJiy J Ig 'y IHITG HBJHHI/VO gHITHk HdBMDaX BJHXBHBdBIt
HOBMI/’adXD XBOD HHHgHXdBX HdBtfhA XBhdAg JHHHA BVmBIfgOOH5c
hhheoi xBhdAghA jgy BOifAg hbjhhithm xbMMhIT BfdBjy

*i(*r — *x) (Itf+ &) +
+ (V. — *X) (e6 +- 7O + (zx —1lIx) + *A)})— = hech jgy

, :BDI/HAHXniBWi;B-
HdBITHHJA JHHH IX HBIfHg 2zX HJBI/HhH dBI/DHBM HJHHH3H HM~*

{(Ix — zx) (SA + H) -
— "X —yzx) (BA -f SA) + (Ix — ex) (sA-j-'A)}-~- = HECH jgy

:bdithhAM bj (£) dBifAg hx?
Ix X = Jo JO ~ JO
I*X — 2x = zjo—JO = J3
X — X= ao —30=30
wt=jg - =3D -lIt = av
:MH(J)0aAw BJraBfn 'HVBIfHIIOX.

HBI/Hg HWB'C'da HdBIfBXBHHt/dOOH JHHHHdBtfhA HAJEITHBhdAg JHHH
-MBhdAghA jgy HdBi/xnraAEA JHHHdBi/BwoaM HJBV>iHii\iH3x Ag

62 neoi sunyyvhdtigufjy vg swTHUVhdfighft 'g §



<e) ljaiw +av) —
J3(J8+3D)+3d(3D+av)} -y = HEX D8V

:bdi/hhAM bj (i) dBi/Xg hn”

mja(jff+ av)-j-= “ “ zjav
iz) mJ3(3& + 30)~~= “ “ 8333
'm30 (3D + OV)~ = HO1 JHHH 3DQV

‘MH({)oaXw
bji/hbui ’'HtfeifaH ndjAx bjiiihiiox HHHdBireoi jHHHdBi/BHfiauBdx
Am bhb nXhA mmiox hhheoi jHHHHBhdAghA jgy

<) ‘hech gjav - new 3J3J -fhem 3jay = hsoi jgy

‘HHIB ‘HtfBMHh HECH JHHHHBhdAgGhA jgy ‘BD
—HHI/O QHAHHB HEOI JHHHBHTI31IBdx HhHHhA HBffHtIHHIHII HB>IMHh
$QHMXK  HHHABI/EOI  JHHHBHTI31IBdx HMHH HJI/BaaB dBjy

0 v~Am

fi
o

*HtfBi/yJg BHtt
-aiiBdx Hdng dBk JHHHdBIi/xBhdAgxdXx gj(jy Ba g jjj '3JQV
‘HAhA HHBJIMg qi/3L/I/BdBU odBEA dBI/BWD3H j g 33 '(jy

- > - u V w — UU r"ii«cj,cn(iiiuuufl JHHH Y
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j — Qyy HIBVHDBdo bxMAh q

112 vVmm

hbi/hg bxMAh Am HHdA jhhhbxMAh
dug dsk: hJBtrxHYDHMax bVhobnsxohd dBi/BXBHHirdoox gxA”{

HffBifHga'E' h MA g x A M Mhehii xq sa g x AM bxMAh g <(n irxBin)
HHDi/Ag xq Mnenh ndjAx obiwbjeAM hbjxA hbVbxMAh Ag Ba
Q BXMAh OBWJdIJEA ‘HBtfBOBW "BOCjjHH BDtfAg MHEHh HdjAx OBWBJ

-eAM hbjxA hbVbxMAh A Ba
bxMAh DBwdBjeA dng HAhA
I11BirMHHB  HHHHdA JHHHBX
-MAh HIBtfMHIiDHHaX HBfHg
HIVBffda BJV3XDHO Ag
<hcbiZzo NOVW
owono dvvviuvungdoon
QUIEK  HHHHAA  HhHHHMH
HUy9X HBIHDBW3X3HD xdBM
-0tf HBtTHHOWOX XHL-BirrOD

®a XHtFHBJIHA ‘HBwAw~J <HCL",3X gHHBtfBtTy0(]) HBFFHABtFBXBHHtFdOOH
xdBxa"ij* BhBJdHfok eng HAhA mBi/toHHB HHHHdA jhhhbxMAh

H3VW313HD dVIfVIVHHtTdOOJI aXXM ‘9 § A

*HHDITHUOX hech

jHHHMBhdAgmag HBJi/Ag BtrdBi/BX*AH G- “[-  Ba (1 89— X
‘@ "D -a ‘8 "Z~)V :ndBifhA JHHHHABtfMBhdAg ~

«HHOI1/HHOX HECH

jHHHMBhdAgxdAx HBJi/Ag (j— ‘3—)q Ba (\ ‘3—)j “(9— ‘93
‘(9 )V ~HdIBI/BXBHHirdOOX JHHHHdABI/hA HdBI/XBhdAg
tHITBI/Ag yBVHBM HdEI/BXBHHtrdoOX JHHH
-HhA HJBhdAg hjb"e"hMA BooHtiDgB jhhhA <BDi/Ag XHirdng JN 06
"bithhcwox xBgaAw jhhhhMA eodhTi
-DgB HOHhHHhA B3 BtTtfmog dBI/BXBHHtrdoOH HDHhHHMX ﬂ:‘b'D'BXMAh
(31 g— ) Hdng HBtrndBi/hA jHHHHdBirxBhdAg xBhdAgh”~ -6£
*HHDITHHOX HECH JHHHXBhdAghA HBJI/A9

"hsoi JHHHXBhdAghA dsjy

Btrnmog dBi/BXBHHtrdoon HOHhHHhA

“gni/Ag (g f) Ba (3 3-)

HABITBXBHHtrdoOX JHHHHDBXHXMH HBITHdBtfhA HdBITXBhdAg ’88
<HHDI/HHOX HECH JHHHXBhdAghA HBJI/Ag BtfdBtFBXMAH
(0 '9—)D Ba (3 ‘0) £7(8— ‘1) V HdBiThA JHHHHABI/XBhdAg <££

dBIfBf BDBjy

«XHL-dHg oH u

{(g+1_) (l_g)+

t (1+S)(9+ 8)+(S-8- )(B+1-)} — + =8

18 enavwsiom dvrvivungdoou gift'll g §



iBoi/HgAk BJBifAwdot]) (t5) BiHDoaag dBi—Xg

g = ] — = r
-e = = ‘Z = X
| — = 1L'g— = Ir

:BtrirooHw HBJimdag
'HHDI/HUOI HEH JHHHXBhdAghA HBJIfXg BtTdBIfBXtoAH (g ‘[— ) j

B3 (g Iz) & ‘(I— ‘S—)v HdBli-hA JHHHHdBVMBhdXg -CO3HW

‘01 V HV ftl

*HtfBHHii-o BJdogHigq.6 hxbwhhM xcafoogB
JHHH £ HOHBkK ‘Btf*"Oh HBJBtfgOOHk HHHECH JHHHMBhdAgUA>J

<9) Oy r) (N o+ A

--------- b (B® — 1X) (B + + (X — I*) (A 4 I*)l-y-= §

:HtfBIfXg BhHJIBVHHXk HDBtfAwdO(f) JHHHHECH HBhdXg
-U ‘gHHHtfHto BITO{)H BirniHaBd (1+2X — Ir) (t+?A+ HdB¥Y

-ECH JHHHdBfBHtiaUBdx EtH/Ok A ‘B3imdog BENiHI/BHA]JJ dng Bh
-HH~g HJAXHOM JHHHA HBB'HhX HJBhdAg dHg JHHHHBhdAguAH ‘gni/l
-HM BWBXOKXn HgBJI HJBPHdokOIl ‘(Ol tfXBm) HHDfAg HBJITHdag
~"BhdXguA>i (3QDSV) dodng BJEHg ‘mhi/hbi/hM £BdB({) HiTHg

dDwvhttRrrffii rinjaoy oc



1)1

(2) l(*a — 4 )sodluljz— p + 1* /t = pf
HX9 L
SI vXvm
Qi—z&)s004 Uz — =zp

:HIfBMnh gHiraM BirArcdocJ)

AgmA ‘bE'hbjl'h”~j Btro~H hbi/hg
P HH NW ‘9HOAM BHHHI/MH3Z.
(n HJBtfHdoMOI HHABL-Ag
il — =<£=
Zj —NO wJ= WO

MH(floaAw BJirxBij]

'NOW SOD /VO « w 0Z—
— iNO + zZWO = zA/W

(N

:Btf>iBh'dAghA

HBDODB BJHDBtfAwdocf) BHAIDWOHOJIldx “HIfBI/'HUO.I.

bcIxjdbw fjjy hbjbiZeh eng "HtfBifAg ithdoJdc

MBhdAghA NWO BtfHDBWHXBH IHBDB HHHABI/BJ.BHH'n'dOOM QXAto

jHHHdBfBI"AH yy Ba yj ‘(g[ i/jiBm) EHWBi/HKk EBdBtj) niiA gXA>i

(hr xq) hhheA Ba gxAto hhhdbxMAh q jhhhA ‘gHEBxxA Mhjhli
ndi,\x dodng BtfXHi/DHHax HAhA mnha hhbi/,bdbw HBJimdag

~'Hnonvvkvnv vctoovvTrinjpiTJixTo

dvvvwhfrH uvzv&g (A >3) A

vs (1A ilu)w nSTnrvmnmip
-UOOH Qiukjj *1 BVBDBW

"EHW

-BXBDdAn gHha BfiHDBWaxDHD

gxAk HHABITBfBDBW HJIBVIiyAM
‘BITHHdA 1/ODHIV ‘HI/Hg

*HVBITHUOX bx”iAh

IN\[ HBJHBI/’EH ‘BDHBhIi-A MHI/dHg

NW O HJIHITBk:
HBITHBhdAghA-Am

S| v»V[j]

9= NO (BffgBxmDBw Mhhb

dodng) gBirmog hbFbx"NAh

q Btr"HEHh ndjAx Ag dBjy 1

"EHWB"

-BHXA MHEHh HdiAx HBJHI/BI/HK 1/HDOK HBhdAg JH3X BJ — HBI/i
-Hg HHOWOX XBgDAw JHHH XQ HBIfBXMAH Q BdJHA3 ‘(£[ ITMBm)
shwbithM EBdBcJ) OXAM hhhdbxMAh g dodng jhhhA Ba nVA

gxAM HH XQ ‘HBL-BDBW ‘HHMHSHh HdiAx dodng HAhA JHHHAg

novvtdiono dvvnivmgdoos Qiffy g 8§

*HHDI/HHOX HHAA JHHHBXMAH

HBJfAg = A Bag = J HdIBITBXBHHirdOOM @gxA™J ’'IfOD my

*HtfBi/Ag BVHHdJA HJi/BaaB

BHK BXMAh BUBHOIXBH ‘e«''g + ‘g + ‘[ + = if BITHAg ‘'HITBL-Ag
'NZ+ A= ABato=j

BVHBJI/Ag ,A Ba HdBI/BX

-BHHtrdooM jhhhbxMAh dodng HJIBITHHiIrDHMax hbnAw” ‘HtTBi/Ag
uZ — yA,= A Ba Ju—ji

BDimd

-hxhbithb Bt/raniyBHAy hh4)hbh bj ~z niBraxA bjhAuj <n'CBi/Ag
+ > = " Ba ,j = j

ndBi/BXBHnirdooM jhhhbxMAh BV
‘gnii-3H BJHHJA HJfBaaB BHK A ‘BDIi'HJHXHBI/'HB BJ 009g
B'D'niHii'BHAg xBgoAw doxHaa-aAHTTBd dBJ” 'Hnoi/Ag

-li-ov Ag
hhib

A Ba

y4 = u

HdBi/BXBHHirdooji gxAM jhhhbxMAh yq dodng
xBMnMBicdBtf mn'D'BirAg ndBi/BXBHnI/dooH uAx snoxah jhhhbxMAh
dng dBk hjbU'hhl,dhx9x HAhA jHHHAmM 'HITHBwdBJEA HHdA jhhh

-bxMAh yj BUHmMHHBL'HB bitax dn9 dBk JHUHdoxxaaoAHtTBd
HtrBiro Bi;Ag bjg
BIXBWHHK gHMH”Bk hbIThoM dsk uwok Ag A HAhA jhhhA]J[

'HffBtfBHBD HH(])HBW — Bt/HBJI'Ag BhHABXD9X BH XBgoAw BtTI/Ok Ag
Ba HtfBHHimk goDHk BirniHirBHAH HmdeM bjhiiihitbhAh jhhhhxbh
-BdBk HDBMiradxD xbod hbt/hMA gxAM'BDfAg A HJBhdAg gxAM ihit
-bhbitMhhb HBirng HIJIBhdAg gXAM hhihitbhAb jhhhA HHHAh ‘hhh
-nAw  mHi/HM irAgBM xsgoAw HHHdoxHaa-DAHfBd jhhhbxMAh
*HtfBii-Ag HIBhdAg gxAM dofMHw
HBJdAx BITHHJA HhHHJIMH HHHOH HBITfAjdaa Ba udoxxaa-DAHtfBd
JHHHBXKAH xMB3BWB% dOtrMHW HBJdAx BITHHJA HhHHdng HBITUBh
HJIBI/HhH dBii-oaBM HAhA jhhhAij[ "hi/bi/hes BfmHaed (A lu)iy err
-xBtro bxMAh Jj dodng HBJirAg A Ba a HdBirBXBHHPdooM gxA~j
*Hfi'BL'HHa'C' BIT A X H IT
-HUB HMM~H JBhd Ag gxAk— (A) HDHhHHHHH B3 d OXH3 3-0 A
-HffBd — (j) HDHhHHdHg HBirdBI/Ag HtfBI/,HH3ir HdBirBXBHHirdOOM

gXxAM jhhhbxMAh A dBi/dorrtmw A bs ./ HhaAdag gBU-MHHB hhhh
-dA  JHHHBXMAH JV HJBITHHITDHMaX -HirBHBL-"HHB HBITHg HJBhdAg
4 = XQJ/\j HJIBtTHDBdO HMA XQ HBITHg BCjjODBW Ag Ba HDBC})ODBW
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‘hbji/iul
-39 Hdei/'BIBHH'n'dOOH gxXM JHHHABI/BXKAH HJIBITHHI/DHM3X *jtr

tHtfBHBIftoHHB HBirHBM B'D'HDBH3J.DII3
dBVBIBHHtfdOOH 9xA”~ HHdJA JHHHBXtoAH HJBI/fIHIOHH3X 'Zf

dBITBIfBDBW Ba dBIflfOaB])

IBDI/Hh AM  B.ldIII/*
-BirAwdoi}) (3) dBi/Ag ‘Z — A ‘Z — = r :Btri/o3Hw HBJi/Hdag
*HH3U-HII01 HdBI/BXBHHtfdOOH gxAM JHHHAg '(Z ‘Z — ) HdBIfD.1.
-BHHVdOOM idBHatf HI/JHBhdAgHdIiAX JHHHBxMh 'Z 1/03HVV

mEyts =-f-uis-t = a ‘S= X SoD~*=r
:bdiZhhAM BJdei;

-BfXwdoc}) (1) HHdBi/Ag <-£-= & If = | Btri/ooHH HBJi/Hdag

*HH3ITHUOX HdBIfBXBHHtfdoOX XdBH9C HtfHBhdAgHdjAx JHHH

-Ag . HdBifBXBHHtfdooH gxAto jhhhbxMAh -j itodhvyv

*H'CBIli'HXA BJHDBW3XDHJ

XdEXatf HBfHDBWXDHD gxAk HBtfHg HWBCda JHHHABI/BirAwd((])

(1) ‘BiHHDHB ‘Ba HUBI/HXA BIHDBWOIDHD gxAM  HBHHDBABXDH >
xdBMOtr HI/MBhdAgndiAi HBI/Hg HWBITdi  JHHHABI/BI/ AWdOf)) (z)

*H'E'BHBIA hHB HBI/H9 HDItd

-OmH JHHH ® 3} HJHtfBI/HJBhdAg XBHHtfdOOJI HDHBM JHHH d BT7HAg

H>Iv)

n = iSi \6 + t* A =</

HBtfTHOWOX HhHHMNH
(|) ‘i>USU = 6 ‘4€SODJ = X

uiswo = t/w ‘4soowo = c/o
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:BtfHBhdXghX Hi/NBhdAgHdjXi d OW ‘HtfBi/'Xg

®=dow~"™ W0 = -

HdBITBIBHHir
-dooH gxAto Ba HffBi/ytg ol VXVITL
Gn = 6 IdO = x
HdBITBXBH

-H'E'dOOJI xdBHa'C' JHHHBX
-MAh y\j dodng hjbi/mhit
-OHM3X BtflfOok Ag '(“1
irHBm) EHWBIimM £BdB(J)
gxAM — HHnmog jhhhA
Ba HkA gxAM — hhh”A bo
-DHtIDgB  JHHHHOBW3X3HD
xdBMair :HAhA mndBMnh

HHABirxBgBOOHAH Ag
“HCBL'Hha HBIfflg HIV

-B'C'da dBI/VLBgBOOHAW HBJtfAg tfAHCaBW BI/HDBdJO HdBI/BXBHHtfdOOJI
HBXBgDHH BJBW3XOHD BIfBHXH JHHHBXMAH BtfBDBW Ag ‘HITBiraM
HdiA-L niHxXA BJHOBW3XDH3 xdBJiaE' HBI/HOBW9X3HO gxAM BhHH3HB
HH3 BJHOBW3XOHD gxAM HBtfHOBWaXOHa XdBH31T xMB3 HE4.Bg

dVvl1i'J.VgVDOHAW HHDOOY HJIVtfHDVdO
HAVIf'VXVHHtfdOOH 9XXM V9 +dVH3tf JHHHVIMXH 'L §

eHtTBHHiro BJdongq.6 hxbwhhM xoiiroogB jhhh
S’ BirraBirgopDHk hhhech JHHHXBhdAghA HBifHg BicAwdotJd) Ag

1
w

(8) (‘i — z&) uis
iHBwair n® — ZA—j lzu= q ‘lu= v :bHbi/,bdbw HBJifHdag
D uisqv -y-= &

:HtTBHHfHKk BtrO()H HBI/HAg $ HECH JHHHA ‘BDI"Ag

j MBhdAg HJIBtTHDBdo dBirAg Ba q hohhhhmmh Iv Hdng HBirndBir
-HCWOX JHHHMBhdAghA dBJB ‘HHwALfT-BW HE'E'BHdX3WOHOJNdI

*HH3ITHHOX HECH JHHHAg ‘(f?! 10I1Bm)

BirdBirBxMAH (zth ‘zZu) jy Ba (1& 11j)w HdBirHBJirok Ba B~”gxAM
ndng HBITHdBfhA JHHHHdBiIrMBhdAg HBhdAgh”; 'z bitbdbw
' HtfBH

-HtfO OOliru EHJIT3 B'n'HtftfO IVBHHCBd HAhA HHBJHH1TO BJdogHXT.e
HXBWHHM XCHL-ODgB  JHHHB(f)03BW  HJIBtfHDBdO BXMAh HMM~

dvvvhufimfii Tinoojy
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A (2, -fY £(5,-f), C(3,5:*), z~4, --f).

By Hy~Ta™apHHHr ypHH"apH toiihjichh.

44. KyT6 KoopAHHaia™apH (3, 50°) Ba (6, 110°) 6y/iraH
Hy~ra”~ap opacHAarn Macot}))a aHH”aHCHH.

45. Kyi'S KOOpAHHaTa™apw A (4, 15°) Ba B (3, 75°) 6y”~raH
HyKTaNiapHHHr ypHH”apn toiih”ichh.

46. y"SypnaK SypnaK/iapHHHHr ygjiapHAaH SnpH %yT6 Hyi$-
TacHAa Ba KO/iraHJiapn (4, 70°) Ba (5, 40°) HyKTa™apAa 6y;ica,
yHHHr K3H KaHga 6y”~aA«?

47. TeKHCflIHKAarH HyKTaHHHr AGKapT Ba Kyr6 KOOpAHHaTa-
jiapn opacHAa KaHAaft 6oF~aHHiu 60p?
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M KK UHHa 606

AETEPMHHAHT HA3APHfICHHHHr ACOCJTAPH

Ana”HTHK reoMeTpHAHHHr KynrHHa Maca”a”apHHH e~ HiiiAa
6hphhhh Aapa>Ka;iH K~n HOMaTwiyMJiH TeHrjiaMajiap cHdeMacH
Sn™aH hui KypHinra ryrpH Ke;iaAH.

ByHAaii CHCTeMaNiapHH e”~Hin Ba yMyiuaH y~iapHH TeKuiHpHiu
a”eMeHTap a;ire6paHHHr OAaTAarH ftyji;iapH 6ujiau, MyMKHH
Syjica™a, JieKHH y fiy*ap foht Aapa>KaAa y3yH 6yjiH6 yHFaft-
CH3AHp. ByH” aft Maca™ajiapHH TeKmnpHm ynyH 3Hr v,yj\avm jie-
TepMHHaHT MeTOAH caHa™aAH. By mctoa hhihh eHrH™ Ba
fly"HH i“"Hc”a “~unam- Khto6hhhf 6y 606HAaH Mai“caA AeTep-
MHH3HT Ha33pHfICHHHHr aCOCJiapH 6H”aH TaHHIHTHpHIHA3H h6o-
paTA«p. >

§ 8. HKKHHMH TAPTHBJ1H fIETEPMHHAHT

S~"eMeHTap a”reSpaAaH MatNiyMKH, 6hphhmh  Aapaaca”iH
HKKH HOMa-bJiyM"H HKKH TeHrJiaMa CHCTeMaCHHHHr yMyMHH Ky~"
Phhhhih i"yHHAarHga 6y;iaAH:

(1)

By TeHr~aMajiapAarH au bx, cit a2 b2, c2 KO03c})(j)Hii,HeHTap—-
6epHJiraH aHHK Ba y3rapMac coHJiapAaH nSoparAHp.

By cHdeMaHH e”Hiu ynyH: Shphhhh TeHr*aM"HHHr HKKa™a
TOMOHHHH 22 ra Ba HKKHHHHCHHHHr HKK3Jia TOMOHHHH bx H



ii-i'MiuiaHT iithnapuHCUHum acocAapu

mpn OnpHHWH H3TH>K3A3H HKKHHHHCHHH3HHp«6

X (aX2— aby — bZx— bx2 (2)
..nMiii: finpmmH TeHr*iaMaHHHr HKKa”ia tomohhhh a2 ra
Ifmm lieiihiiHr iiKKajia tomohhhh ax ra KynsfirapHS, cyHr-
pn nilKim'iHCHiiaH aftHpnS o”aMH3:

y(axh2— a2y = ax2— adx (3)

iiJ> ~uZdx=~=0 4>apa3 i~h;ih6, (2) hh x ra Ba (3) hh Yy ra hhec-
ftamH ewraH”a hsthjks ~yftHAsrHga 6y;i3AH:

___ bnC\ fciC; _ ___ ti]JC2— a~cl
~ axb3- adx’'~ — axb2- aZbx (4)

X Ba Yy hh H()o,n,a ~H~ raH Kacp~iapHHHr Maxpa>KJiapHra AHKKaT

~H~raHAa, y”~apHHHr y3apo TeHrmrHHH Ba HOMa-wiyM ~ Ba

y HHHr KO3(})4)Hu.HeHTNapHAaH Ty3H iraH/iHFHHH KypaMH3. By sea

y Maxpa>KHH MycTa™H” paBHiiiAa Ty3Hui yqyH hmkoh 6ep3Ac.
Xa"HKaTAa, x Bay HHHr:au bu a2b2 ko3$-

cJ)HLi,HeHT"iapHHH TeHr;i3M3A3 Sepn”~raH TapTHSn

CHJiaH 6y epAa KypcaTH”iraHHa e3H6, cyHrpa

y~ap AHaroHa”i“ap 6yftH«a KynaflTHpH”ca, bnpH-

hhht KynaftTMacH ax02 Ba hkkhhhhchhhht Ky-

naflTMacH a2bx 6y;iaAH. ArapAa Sy”apHHHr 6n-

pHHWHCHAaH HKKHHHHCH 3HHpH6 O~IHHCa, H3TH>K3

axo2— adx (5) uluka 15

6y"3AH. By 3C3 (4) $opMy;ia;i3pHHHr yHr TOMOHHAsrn K3cp.i3p-
hhht yMyMHft M3xpaiKHA3H HfiopaTAHp. By Maxpa*, ht>hh (5)
H(})OAa (1) CHCTeMaHHHT AGTepMHH3HTH AeftHJISAH B3 vy
OA3TAa hkkh nsps”~e”~b mh3h” opacHAa

at bx
&2

paBHuiAa H()OAa kh.ihh3ah, ht>hh
a, bx

a2b2 ©)

By AGTepMHHaHT 2-TapTn6”~H AeTepMHHaHT AeflH-
~i3ah.  Xl,eTepMHHaHTHH TauiKH”~i KH~AyBMH ax, bx, a2, b£L coH”ap
AeiepMHHaHTHHHr 3,/ieMeHT.fiapH AeftH™aAH; a, Ba bx, aZBa
bL37eMeHT~ap AeiepMHHaHTHHHr fty~~apHHH, ax Ba a2 bx
Ba b4 a~eMeHT”ap yHHHr ycTyH”*apHHH t3hjkh~i khjisah;
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AeTepMHHaHTHHHr al Ba b2 ajieMemviapH yHHHr 6om aaaro-
H3JIHHH TaillKH~ ~HJiaAH.

Mhccwi yiyH 6«p Heua hkkhhih Tap™ 6’\(H AeTepMHHaHTap-
hh ~Hcob6"iab KypcaT3MH3:

2,3 5,-3
1 = 2-7— 3-4=2; 3) = 30 36;
4,7 2, 6
0, 1 1, 3
2) =0-3 — 1-2= — 2; a4 =10+ 6= 6.
2,3 -2, 0

3hah (4) @J)opMyra~apHHHr JHr TOMOHHAarn Kacp”iapHHHTr
cypaT”™apnra AHi”~aT i"H;iaMH3. ByjiapHHHr ~aM >jap 6hphhh
HKKHHHH T3pTH6jIH AeTepMHH3HT HiaKJIHAa 63HmM MyMKHH. 5"a-
i“H™aTAa, X hh H(])OAa i“H~raH KacpHHHr cypaTH

bzt — bic2
3AH. Hkkhhmh TOMOHAaH yrnSy
Cl bx

Cl bn

(7)

AGTepMHHaHTHHHr KHHMa™ 3%aM (IOKopHAa KypcaTH”raH ~OHAa
6yHHHa) ctb2— bx2 Sy~aAH. UJyHra yxrnaui Y hh H()OAa ~hji-
raH KacpHHHr cypara ~aM yui6y

ot ¢
®)
02 c2

AeTepMHHaHTAaH H6opaT.

By AeTepMHHaHiyiapHHHr ~ap 6npH (1) CHCTeMaHHHr AeTep-
MHH3HTH SyjiraH (6) AeTepMHH3HTA3H HHJMAH. ~31<HK3TA3, (7)
HH (6) 6H”3H CO”™HNiITHpH6 Kap3r3HA3 KypaMH3KH, (6) AeTep-
MHHSHTHHHr 6HpHHHH ycTyH s”eMeHT~spH (a, Ba a2 Ct Ba c2
6H/iaH ajiMauiTHpH”iraH. LLJyHra yxrnaui (6) AeTepMHHaHTHHHTr
6hphhhh ycTyH 3,/ieMeHTJiapHHH y3 j*o”"HMa ~cviahphS, hkkhh~h
ycTyH a”eMeHTJiapH, ht>hh bx Ba b2 TapTH6 6HJiaH Ct Ba C2 ra
a”MauiTHpH”"ca, (8) AeTepMHHaHT ~och;i 6y;iaAH.

AeMaK, HOM.a?>AyM X eay hu uifioda tfUAyeiii X;ap 6up uacp
cypamuHum demepMUHanmuHU my3uui yn.yn, Maxpaw demep-
MUHaHtnudazti aHUMAanMon;H.u 6yAzan hoM<xT>Aymhuhz kos#-
(filumieHmAapu ypnuza mezuuiAti menzAaMaAapHUHz 030d %ad-
AapuH.it ttyuutu KiMpon.

Hara>KaAa (4) (JjopMy~a”apHH AeTepMHHaHT uiakK"iHAa e3-
raHAa, y”apHHHr KypHHHUIH KyftHAarHMa Sy”~aAH;
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Cl bi axci
c2b2 ., A2%
alp Y ax pj (9)
&2 a0 p2
M hco”. yinSy CHCTeMa SepnjiraH SyjiCHH:
3x+7y= 27,
5x + 4y= 22.

By CHCTeMa AeTepMHHaHT epAaMH 6hjiaH KyftHAarHna eiH -
jiaAH:

27 7

22 4 27-4 — 7-22 108 — 154 -46 0
3 7 3-4 —7-5 12— 35 — -23 ~ 2;
5 4

327

5 22 3-22 — 27-5 66- 135 -69 _
3 7 3-4—75 12— 35 —98—

5 4

By epAa rnyHH ~aM Ta-bKHA”iaS yraui KepakKKH, SepH”raH
CHCTeMaHHHr H~AH3”apra sra SyjiHuiH yHHHr AeTepMHHaHTH
Ho”ira TeHr 6y./iMaraH “cwiAarHHaAHp. CncTeMaHHHr AeTepMH-
HaHTH Ho”ra TeHr Sy”~raH xo.flAa, htsHh

ax bx
=0 (10)
a, b
Sy~raH xoJiAa (2) Ba (3) ra acocaH, CHCTeMaHHHr HMNAH3™Map«
ey™MafiAH. Arap 6yHHHr ycTHra (9) hhht cypaT”apn xaM ho;i-
ra TeHr, ht>hh

c2b2 | 0 ae
6y~ca, 6y xo”iAa (10) Ba (11) a3h:
axh2— at = 0O,
bZx— bx2— 0,
&c2— czxi = 0,

& Hx -0 ﬁxEx: 0 (ID

6kh
at bx bx g .aF Ci
“ cl
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eKH

o 9 (12)

6y sea 6epH~”iraH (1) cHCTeMaHHHr TeHr~iaMa“iapHAaH 6hph  hk-
KHMHCHHHHr H3THIK3CH 3K3HAIHrHHH KypC3T3AH.

8§ 9. yHHHHH TAPTHBJ1H AETEPMHHAHT

1. Maij*yMKH, 6hphhhh Aapa>KajiH yq HOMatJiyM™H y i TeHr-

jiaMa CHCTeMacHHHHr yMyMHft KypHHHuiH ~yfiHAarHns 6y./i3AH:
ax + bty + ctz —du'
axX b 2 ¢ 2= d2 (1
axX + bzy + cz = d3.

By CHCTeMaHH s”eMeHTap a”“re6paHHHr OAaTAarH fiy-ra
6hmh enraHAa X, Y Ba 2 HHHr i"HHMaTJiapH i*"yHHAsrH”s

6yjiam:

b3 - OG- N3 4 Py — PO\
A\C3— #1322 2NN ~— \Cg “I"
— P2 - AN — &3 — A3An @)

aVx3— al’32 "1 a2l — a3 ~t' a3Mlc2— a3 e\

al23— a\V32 <4 a3\ — a2M”3 4~ a3\\'2 — #3" 2"
alr283— ~N172 H a2"3N — #2/M73“H a3Me2 — a3\

ByH”arH KacpjiapHHHr MaxpaacapHHH co”™huithphS ~aparaH-
Aa, y™apHHHr y3apo TeHrjiHrHHH KypaMH3. By yMyMHH M3xpa>K
(1) CHCTeMaHHHr AeTepMHHSHTH AeftH”aAH Ba y

bx cx
d2 b2c2 (3)
d3 b3 c3
paBHIHAa HCHOA3 "H./IHH3AH, HbHH
a, bic,
a2b2c2= dibx3— axoF2f-a”el aXdic3+ adbx2— adhzxl (4)
az”3c*

By AeTepMHHaHT Yyhhhhh TapTHS”"iH AeTepMHHaHT

AeftH"aAH HKKHH1H TapTHSAH  AeTepMHH3HTHH T3T>pH(}) ~HAHIH-
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Aa aflmnraH: a”eMeHT, fty;i, ycTyH TepMHH”apn 6y epAa xaM
y3 KyMHHH caiyiaHAH; albZ3— AeTepMHHaHTHHHr 6 o in awa-
roHajiH AefiHJiaAH.

HoMaij*yMJiapHH ncjjoAa ~HJiraH ~ap 6np KacpHHHr cypam -
hh y3 MaxpanrH 6.HJiaH cojihihthphS KaparaH.ua yTraH napa-
rpacjj*a HH"apHJiraH Kon.ua 6y epAa ~aM y3 KygHHH caKJiaraH-
jihnthhh KypaMH3. HeMaK, x, y, z hh HQJ)fla K~raH 39 6np
Kacp cypaTHHHHr flerepMHHaHTHHH Ty3Hui ynyH: Maxpa>K Ae-
TepmhhaHTH.uath aHHKJiaHMOKAH ByviraH HOMa'bJiyMJiapHHHr K03<})-
<j)HHHeHTJiapHHH TerHHIJIH T6HrJiaM3JiapHHHHr o030/1 J"a/l/iapH 6h-
jiaH ajiManiTHpHJica kh4)oh. IllyHHHr 6n.naH, (2) (JjopMyjiajiapHH
AeTepMHHaHT maKJiHAa e3raHAa yjiapHHHr KypHHHuiH KYHHAa-
nma 6yjiaAH:

dt bxc flj dj cj a, bxdx
d2 b2c2 d2d2c2 a2b2d2
dH3x3 _ &33c3. oo Qzb3d3
atbxci 'Y " axbict *“~  axbxcx
d2b2c2 a2b2c2 a2b2c2
&3b3c3 &3 b3c3 ®Bb3C3

IHlyHHHr 6H”aH (1) CHCTeMaHHHr AeTepMHHaHTH (3) HOjira
TeHr 6yjiMaraH ~0JiAa, y CHCTeMaHHHr aHHK HJiAH3JiapH 6yviaAH.

2. Ytohmh TapTHgjiH AerepMKHaHTHH ~HCo6jiaui ywyH
nena ycyji MaBxyn, 6y"H6, yjiapAaH 6npH Cappyc kOHE a'
chahp.

Ymhhhh TapTn6"H AeTepMHHaHTHH 6y KOHAa SyftHMa “~hco6-
jiam ynyH 3Hr aBBaji yHHHr 6hphhhh sa hkkhhmh Hyvuiapn Ae-
TepMHHaHT ocTHra e3HJiaAH (rmaKJi 16); cyHrpa AeTepMHHaHT-
HHHr 6oui AHaroHajiHHH TauiKHJi KHJiraH a\, b2 c$ sJieMeHTJiapH
Ba 6y AnaroHa”ra napajuiejib 6yjiraH AHaroHajuiapHHHr ~ap 6h-
pHAarn SJieMeHTJiap y3apo KynafiTHpHJiaAH. ByHHHr HaTH”"a-
ciiAa:

axbzx3 adbITu &Dxc2

KynafiTMa”ap “ochji 6yjiaAH. IUyHra yxuiarn yHrAaH ganra Ka*
pa6 KeTraH y>iTa napajuie.7Tb AHaroHajuiapAarH 3JieMeHT,nap Ky-
naHTHpH”ica, yjiapHHHr KynaHTMajiapn:

axox2 &bx3

6ynam- Mhkksh KynaiiTMajiapAaH aBBajirn y*Tacn (+ ) Huiopa

6np
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6H”aH, KenHHrH ynTacHHH (— ) miiopa o”~raHAa, yjiap-
hhht ajire6paHK hhfhhahch (3) AaefiHS KypcaTH”~raH AeTepMH-
HaHTHHHr i"HHMaTH 6y;ia,a,H. HaTH>KaAa:

fli bxct\
axbnC3 + "f #3/1C2 —
do bnc2 =
] CixbzC2 ~ ' &2/M173»
a3b3cj
\ o/ /8 2\ 5 ,3
\ / 1Ny
az\ |, “2 /Q K V /7
> X
° K y 3 y c3 *< A >*
v \/
/ >\\/ /\ / \ 7/ \
0, /~/N 0, + 2" '5 '3
/
/ N / \
0, ) 2 4 / 4
UlakKA 16. IlUgka 16a.

M hcoji ynyH ~yftHAarH AeTepMHHaHTHH Cappyc KOHAacn
m6HaH ~Hco67a6 KypcaT3MH3:

O

I
(o) N SER \V)
© h O
0o N W

KoH.ua 6yfiHga AeTepMHHaHTHHHr 6hphhmh Ba hkkhhhh fty;i-
viapHHH yHHHqgn fly*"HHHHr ocrara KyHHpH6 (iuak~i 16a), cyHrpa
~"HCO06"aHMH3:

D=2-4-8+ 1-9-3 + 6-5-7 —6-4-3—2-9-7- 1-5-8 = 63.
H kkhhmh mhco;i yuyH yuiéy CHCTeMaHH o;iaMH3:

'5x — 3y + 2z= 9,
2x + 2y — 5z = 3,
2x — y —32=7"."
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By CHCTeMa AeTepMHHaHT epAaMH 6H.iaH KyfiHAarHHa e™H-MAH

9—3 2 5 9 2 53 9
3 2—5 2 3—s5 2 2-3
(. 7- 1-3 —>§1:_2 7.3 2—17
5—3 2 53 2 5-3 2
2 2—5 2 25 2 2-5
8 - 1—8 2— 1-3 2-1-3

ByH”arH AeTepMHHaHT/iapHH }$Hco6;iain yKyB~Hra t 3bchh
KH"HHaAH. X Hco6/iam H3TH>KacH Kyfl[HAarHH3 6y~iaAH:

-55 , 110 0] 55
X~ —55 — 1>y — —55 ' ’ -55

= — 1.

Macajiajiap
48. ym 6y ACTepMHHaHT~iapHHHr KHHM3TJiapH tohhjichh:
—2 4 0o 1 sinacos a
1) ;2) ;3 _
— 5 10 101 cos a sina

49.yrnSy AeTepMHHaHT~f3p Cappyc i*oHAacH Sn”aH *nco6;iaH-

chh:

3 5 1 0 1—3 005
1) 0 2 0;2 —4 1 5;3 abec
4 -1 6 6 0 8 def

50. Kyfl[HAarH cncreMa”ap A~TepMhhsht 6pA3MH Sn”aH
eHH”icHH:

) iSa+ 7y = 26, ~ J3*+ by — —9, \2x —y =5,
9x — 2y = 3. 17a: — 2y = 20. 3x + 2y= 25.
51. KyfiHAarH CHCTeMa”sp ACTepMhhsht epA3MH 6n;iaH
eHHA"ICHH:
X -)-2y -j- 2z — 8, 'baa— y+ 3z= 9,
1) 3x - y+ 2z= 7, 2) 3x+ 6y—2z= 10,
Sa + 2y —4z = — 3. da— 3y + 7z = 19
Bv-f3y — 2= 8, [Baa— 2y + 10z = 37,

3) Ba:— 2y + 4z = 24, 4) 6a: + 7y — 8z = 34,
m*+ y+ 5z —23. 12a:— 5y + 7z=11.
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§ 10. IETEPMHHAHTHHHr ACOCHH XOCCAJ1APH

/JeTepMHHaHT 6npMyHM3 My~ HM xocca”apra sra/mp. Bh3 6y
epAa 4>ap™aT 2- Ba 3- TapTHG6;iH AeTepMHHaHT”ap 6miaH gerapa-
jjaHaMH3. JleKHH 2- Ba 3- Tapra6”H AeTepMHHaHT./iap yqyH hc-
6ot I"H~AiHHraH KYHHAarn xoccajiapHH ”“ap icaHAaft TapraS"H Ae-
TepMHHaHT yqyH j*sm h~.Got ~hjihhi MyMKHH.

1. Azap demepMUHanmHUHZ ycmyHAapunu uyAAapu 6uao,h
emi uyAAapunu ycmyHAapu 6uacih dAMdutnupuAca, demep-
MUHanm y3zapMaudu.

3Hr aBBaJdi hkkhhmh Tap™ 67 H ym6y

at bt a4 a2
Ba
d2 b2 b2

AeTepMHHaHT”apHH o;iaMH3. Bhphhmh AeTepMHHaHTHHHr ycTyH-
jiapH yHHHr fiy*™apH 6h;i3nh ajiMauiTHpHJica, hkkhhhh AeTepMH-
HaHT ~ochji 6y”aAH. Hkkhhhh tomoha3h:

axaz2
nh azbu
a2b-. Ibx b2
AeM3K
at bx a\ a2
do bo b~ bo

3 hah 3- Tsprad”™H yuiby

at bx cj a\ 02 %
d2b2C4 B3 bi b2 b3
b3 c3 A2 A3

AeTepMHHaHTjispHH o;iaMH3. By”~apAa 6hphhmh AeTepMHHaHT-
HHHr ftyji;iapH HKKHH4HCHA3 ycTyH SyjiraH. By AeTepMHHaHT-
jilapHHHr ~ap SnpHHH oqraHA3 iryflIHAarHHa 6yjiaAH:

ax bx cx
a2 b2c2 = atbhx3~ d2bIx+ albx2— axoX2— aZbtc3— a3dbxu
"3 b3 c3

o\ U2 a%
bi b2 b3 — axb23-f- aZ3Ix-\-a3blt2 axbX2— aZx3— adXx

QA c2c3

By TeHrriHK~iapHHHr yHr tomoh”sph y33po TeHr 6y;irSHH
yqyH:
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at bt cx Q1 A2 A%
a2 bo c2 = bx b2b3
a3 bz cz C\ c2 w
2. Azap demepMUHanmHUHZz ukku uyAti (enu. ukku ycmynu)

y3apo aAMauimupuAca, demepMUHanmHUHz uuiopacu mecKa-
pu 6yAadu.

3 Hr aBBa™ hkkhhhh Tap™6;iH ymeéy
at bx cl2 b2
cl2 b2 a\ bi
AeTepMHHaHT~apHH o;iaMH3. Arap 6hphhhh AeTepMHHaHTHHHr fiy;i-

jlapn y3apo a™MauiTHpH”ica, hkkhhhh AeTepMHHaHT xoch;i 6y-
naAH. Hkkhhhh tomoha3h:

«i bt = axb2— a2bu
d) b2
a2 b2
= a2t— atbh2= — (a”2— a2bt),
a, bx
AeMaK
at bi = Qo b2
a2b2 at bi

UlyHra yxrnam:

at bt Ci

a2b2c2 — a-ibx3 u2b3Ci -j- adpiC2— UibT2— aDh2Xi — aDbiC3,
&3 c3

cl2 b2 c2
a, bt Ci — (&ib2c3-f- d2b3Ci-)- tx3b\C2 ci\bxX2 u3b>Ci <hiC3>
& b3 C3
AeM3K
ax bi ci &2 b2 c2
Qo b2¢c2 = — Ui bi
u3 pz c3 Qz b3c3

Bhphh'ih xoccara MyBoejjH® AeTepMHHaHTHHHr ycTyHH 6HJiaH
fly"HHHHr po”~iH 6np SyjiraHHynyH AeTepMHHaHTHHHr hkkh yc-
TyHHAaH GHpHHHHr ypHHra hkkhhhhch KyfiH;ica, ACTepMHHaHT-
hhht HuiopacH TecKapH 6y”~aAH.
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mynra yxinam

a b c a-f-ax, b+ bXx, c-f~cXk
ax bxcx = a\t b\ i ci
ci2 b2 @ d2 , b2, c2

By TemviHKHHHr Tyfph/ihthhh CHHam ynyH yhhht nKKa.ua ro-
MOHHAarH AeTepMHHaHT”~apHH omh6, MHicaH HaTH>Ka”apHH CO-
JIHLUTHpHS KypHIIl  KH(J)OH.

§ 11. AETEPMHHAHTHHHr MHHOPJIAPH

SATraH naparpacj);iap,naH 6n3ra Mai>*yMKH
a, bxcx
a2b2c2 = axbz3+ abIx+ adbx2— axvIT2— adZxzx— adbx3 (1)

"3 373

By TeHr"iHKHHHr Man tomohhhh i*ncfana D ~aptbn 6man
Hc{)Oiia j~hjihO, yHr tomohhhh ~yHH/ia KypcaTH”ran TapragAa
e3aMH3:

D = a, (h23— b32 — bx(aZx3— aZx?2 -f cx(ab3— a2

6kh

b2 c2 a2 b2
D = ax  ¢? azces | Q j
b3 us3 g u3 pz
ACM3K
ax bx cx
< b2 c2 do c2 do A
*Q 8 - ax — bx ° + C< 2 )
& b3cs b3 3 a3 as pz

By TeHriHKHHHr yHr TOMOHH”arH hkkhhhh TapTn6;iH .neTep-
MHHaHT”iap yHHHr Man TOMOHHAarn AeTepMHHaHTHHHT mhho p-
Jiapn /leAH-iaztH. Man/ian 6om;ia6 CyJlapHHHr 6hphhmhch TeHr-
A1HKHHHr wan TOMOHHjiarH ynnHmi TapTHG6;iH AeTepMHHaHTHHHr
u | 3.aeMeHTHra HncGaTaH MHHopn, hkkhhmhch bx ajie.MeHTKra
hHcCaTaH mhhoph Ba ygnHHHCH cx a”eMeHTHra HHc6aTaH mhho-
pn caHajiaZiH.

JleTepMHHaHTHKHr MHHOpJiapHHH Ty3HHI yMVH >Kyaa COAJIB
I''on,;a 60p. Maca.iaH, (2) TeHr-nnKHKHr Man TOMOHHAam AfcTep-
mHuaHTHHHr ax ajieMCHTHAa ynpamraH ycryHH Ba ny.TH hh3h6
Tom”~aHca,

4-186
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aX. ».bxe. xX

02 b} «c2

KO”raH sjieMemviapHAaH yHHHr yHr TOMOHHAarH 6hphhhh mh-
Hop jjoch” 6y;iaAH. 1JJyHra yxuiarn bx 3;ieMeHTHAa yypamraH
ycTyH Ba fly™ hh3h6 TamjiaHca, hkkhhhh mhhop xoch;i Sy”aAH
Ba cx a“ieMeHTHAa ynpamraH ycTyH Ba fiyji hh3h6 Tam”aHca,
yHHHHH mhhop xoch;i 6y;iaAH:

Q\e.. «eeCX ax...bx...cx
a2 b2 2 g az bE b

bz c3 az b3 c$

MHHOpHHHr  HHIOpaCH + eKH — Sy"HHIH MyMKHH. ByHHHr
ygyH s”eMeHT yphhhhht JKy()T 6kh tok SKaH"HrHHH 6h”hui Ke-
paK 6y”~aAH.

BHpOp 92eMeHTHHHT ypHH >Ky()T eKH TOipHrHHH aHHI™aiH
yqyH 3Hr aBBa;i y a”eMeHTra Kapam.aH ycTyHJiapHHHr Ba ftyji-
JiapHHHT HOMepHHH 6HJIHIH AO03HM. OAaTAa AeTepMHHaHTHHHr
fiy;i HOMepH jo~opHAaH ~yAnra Kapa$S (1—,2-,3— ftyji) xnco6;ia-
HaAH. LUyHra yxmam ycTyH HOMepH nanAaH yHrra icapaS (1-,
2-, 3- ycTyH) xnco6;iaHaAH.

Arap 6npop a”™eMeHTra ~apauiH ycTyH Ba HyjiHHHr HOMep-
jiapH ftnFHHAHCH 5Ky(j))T 6y;ica, y 37ieMeHTHHHr ypHH xaM jKyt])T
caHa”aAH, arap tok Syjica — tok cana”aAH. Maca”an, b2 HHHr
ypHH >Kyc)T 6>raAH, MyHKH b2TypraH yciyhhhht HOMepn 2 Ba
fty"iHHHHr HOMepH xaM 2 SyjiraHH ynyH, HOMep~iapHHHr Ahfhh-
Ahch 2+ 2= 4— jKyc{)T 6y*aAH. LUyHra yxmam bx HHHr yphh
TOK, a2 HHHr ypHH TOK, C3 HHHr ypHH >Ky(]5T,... Sy~iaAH.

YpHH tok 6y~raH s”eMeHTra t;apam;iH mhhophhht o/iAHAa-
th HiuopacH (—) Ba ypHH >Kyc)T Sy~raH s”eMeHTra Kapam.iH
MHHOpHHHr o”AHAarH HuiopacH (+ ) Sy”~aAH. By ~OHAaHHHr Tyr-
Ph-ihth (2) TeHr"iHKAaH KypHHMO”Aa. Xai®"HKaTaH, aXx Ba
shieMeHTNiapHHHr ypHH”NiapH >Kyed)T Cy~raHH  ynyH, y”~apra i%a-
pam”~H MHHop~iapHHHr o.iAHAarH Huiopa®apH (+) Ba bx HHHr
ypHH tok Sy”~raHH ynyH yHra ~apauiH MHHOpHHHr o”AHAarn
HuiopacH (—) 6yAraH.
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10”MopHAarH (2) TemviHK: AeTepMHHaHTHHHr Shphhhh fty”H
s"eMeHTapHra HHcSaTaH MHHop~apra aKpaTH iraHJinrtHHH
KypcaTa™H. JleKHH vy AeTepMHHaHTHH xap KaHAafi fty;i eKH
*ap KaHAaii ycTyH 3”eMeHT”apHra HHcSaTaH MHHop”~apra a»-
paTHUi MyMKHH. Maca./iaH, yHH nhkkhhnhnh ycTyH a”eMCHT”apHra
HHcSaTaH MHHop.aapra aJKpamnraHAa ~yftHAarHHa 6y./iaAH:

a, x Ci
D 02b202_- _ &2(32+bZ a, c, . b3 ai cx
d3 b3 c3 a3c3 u3c3 & O

HaTHiKa. BhpOpy CTyhnh eKH 6nhpopftyjinnnhnrxam-
Ma s~eMeHTJiapn Ho”ira TeHr 6y;iraH aeTepMH-
HaHTHHHr KnfiMaTH HO”ra TeHr 6y./iaAH.

Maca”~aH, xa-flHrH AeTepMHHaHTHHHr nkkhnhhnh ycTyH ajie-
MeHT”~apn HO”ra TeHr 6y.nraHAa, atHH bx— b2— bz= 0 6y;i-
raHAa D = 0 6y;iaAH. lllyHHHr ynyH AeTepMHHaHTHH MHHOp™ap-
ra aatpaTHui ep/iaMH gH*aH xHC06./iamAa yHH myHAaft fiy.a eKH
ycryH a”eMeHT”apnra HHc6aTaH a*paTHiH KepaKKH, y fty;iAa
eKH y ycTyH”a HOJira TeHr Sy”~raH ajieMeHT”apH MyMKHH "a-
Aap Kyn Sy~CHH. Maca.iaH, ym6y

5, 7, 4
D= 3 6,0

8,10

AeTepMHHaHTHH yHHHHH ycTyh a~eMeHT”apnra HHc6aTaH mh-
Hop”~apra aacpaTraHAa, yHHHr khhm3th
3, 6
D = 4(3-1-6-8) =— 180
1
6y;iaAH.

Xl,eTepMHHaHTHHHr 5-  xoccacnra  acocjiaHH®6, xaMaBanT
yHHHr 6np ycTyHHHHHr &kh 6Hp fly*HHHHr a”eMeHT”apHAaH 6h-
Phhh kojiahph6, KO™raH“apHHH HO.nra aft*aHTHpHM MyMKHH. By
aca AeTepMHuaHTHH xnco6;iam ynyH KaTTa eHrnji*riHK Ke” rapa-
A«. Mhco™t ynyH yui6y AeTepMHHaHTHH o;iaMH3:

15, 9, 2
D= 155 7.
15, 1, 6

By ACTepMHHaHTHHHr 6hphhhh ycTyHHAa 15yMyMHft 6y./iraHH
YNYyH aHr aBBa;i vhh AeTepMHHaHT Se~irncHAaH Taiu”“apHra hh-
KapaMH3:



52 RerepMUHOHT Ha3apuncuHum acocAapu

1, 9 2
D=15 1 5, 7

1 16

Bhphhmh fly*i a”eMeHTJiapHAaH, hkkhhhh Ba yhhhhh fly”™ 3,/ie-
MCHT"apHHH KeTMa-KeT afiHpH6 O;iaMH3:

1, 9, 2
D=150, 4,- 5,
0 8- 4

3hah 6y AeiepMHHaHTHH Shphhhh ycTyH a”eMeHT”apnra hhc-
6aTaH MHHop”~apra ar»paTaMH3:
4 ,-5 1,-5
D- 15 ’ = 154 ' =360.
8,-4 2,-4

H kkhhhh mhco;i ynyH yui6éy AeiepMHHaHTHH o;iaMH3:

1, 3, 5
D'= 4,-1, 2
3, 8,-7

ByHHHr yMHHHH ycTyH 3,/ieMeHT/iaphhh — 2 ra KynaftTHpHOG, cyHr-
pa HHK”aH KynaftTMa”apHH 6hphhhh ycxyHHHHr moc 9%ieM6HT Nia-
pnra “ymaMH3:

-9, 3, 5
D' = 0,—1, 2
17, 8,-7

ILlyHra yxmarn, 6y AeTepMHHaHTHHHT hkkhhhh ycTyH s”~eMeHT-
~NapHHH 2 ra KynafiTHpHS, cyHrpa HHi~aH KynaflTMa~apHH yHHH-
hh ycTyHHHHr moc ajieMeHT”apHra i“ymaMH3:

-9, 3, 11
D' — 0,-1, O
15, 8, 9

SyHH (2-fty® 3”eMeHT”apnra HHcSaTaH) MHHop”~apra ancpaTcakK:

, —9 11
D= = 81 + 187 = 268.

17, 9
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§ 12. BHPHHMH fIAPA>KAJ!H EHP>KHHCJ1H TEHrJIAMAJIAP
CHCTEMACH

11-naparpatJJAarn TeHr.rcaMa.nap cHCTeMaoHHHHr 030A ~a”a-
pn Ho”ra TeHr cf>apa3 "~H-rcHHca, h”~hh
d\' d2=d3—0
6yjica, y CHCTeMaHHHr KypHHHiiiH ~yfiHAarHMa 6y.rcaAH:
axx + bxy+ cx = 0, |
dX + b+ cZ = 0, (1)
arx + b3y + cx = 0.]

ByHAafl CHCTeMa 6 hp*hhc”~h CHCTeMa AefiHrcaAH. Arap 6y
CHCTeMaHHHr AeTepMHHaHTH D (J)apa3 K~HHca, atHH

a, bxcx
D = 02b2c2 (2)
do bn Co

6y.rcca, 6y ?;0jiAa X, Y, Z hhht KHftMaT-rcapn iyfiHAarHMa 6y.rcaAH:

0 bx axo c, dx bx O
0 p2c2 d20 c2 & b2 0
_ 0 p3m a3o0 c3 a% p3 0
** b Y p I D 3)
£kh
., 0 . _® 0
e YT B85 2- b
Dx =0, Dy =0, Dz =0. (4)

Arap D 0 6y.rcca, 6y ”ojiAa CHCTeMaHHHr OHHNAaH-OHHN
KypHH«6 TypraH X —y=2z = 0 HrcAH3.rcapHAaH 6oiuia HrcAH3rea
pn Sy“MaflAH. JleKHH D = 0O 6y.rcca, 6y *o;iAa CHCTeMaHHHr
Ho”ra TeHr SyjiraH HrcAH3./ispHAaH 6omita, afiHH 3aMOHAa, hoji-
ra TeHr 6y;iMaraH HMAH3NapH ~aM 6y;iaAH.

Arap (1) CHCTeMaAa AeTepMHHaHTH (2) HHHr ax a®ieMeHTHra
HHcSaTaH mhhophhh (TerHm;w Hiuopacn 6h"i3h) Au inyHra yx-
marn bx ajieMeHrara HHcSaTaH mhhophhh B x Ba ct a™eMeHTHra
HHC6aTaH MHHOpHHH C, (])apa3 KH-ICaK,

D = dxAx+ biBl+ ciC1l (5)

6y”~aAH. 3hah 6y TemviHKAarH au bu  KynaftTyBHHapHH a2 b2,
c2 6hi3h a™MauiTHpaMH3; 6y ~o”Aa (5).ftHFHHAH HO"ra aft“aHa-
ah, nyHKH 7~a“Hrn a*MauiTHpHui HaTHH<acHAa (2) AeTepMHHaHT-
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HHHr 6hphhhh fty”™ s;ieMeHT7iapH hkkhhhh fty” ajieMemviapHra
reHr 6y/i3An; Aemak:

A2M H-bBt + cXt= 0, (6)
iuyHra yxuiani

a3dAt -)- bsBt + ¢cXt— 0. (7)

HaTH>KaAa KypaMH3KH, (1) cHCTeMaAarn 6hphhhh TeHr*aMaHHHr
Koat})4)HU.HeHT apHra xen 6of~hk; Sy*MaraH Au Bu C, coHJiap—
CHCTeMaHHHr KcviraH hkkh TeHr*aMacHHH KaHO3T./iaHTHpMOKA3,
HtHH yjiapHHHr HMAH3%apH 6y;iMO0iyi3. IllyHHHr ynyH Sy~ iapra
nponopn,HOHa” Sy~iraH kAXx, kBx, KCX coHJiap xaM (k — HCTaji-
ran y3rapMac coh) y”iapHH KaHoaT”aHrapaAH, HtHH

X — kAu y = kBu z = kCt. (8)

Bepn”~raH CHCTeMaHHHr MHHOp”~apHAaH xen Sy”~Maca 6ht-
TacH HOJira TeHr Sy~iMaraHAa, CHCTeMaHHHr ,Ho;ib“ HMAH3”apH-
A3H 6ouu<a, yHHHr Ho”ra TeHr 6y*MaraH H~AH3"apn xaM 6Yy-
JiaAH. }(@TTO CHCTeMaHHHr xaMMa MHHop~apn HO”ra TeHr 6y/i-
raHAa xaM 6y %o0ji y3 KyHHHH ca”aftAH, ht>hh D — 0 uiapra —
3apyp Ba khc])oh Kn”apjiHK mapTAHp. BnpoK 6y epAa 6h3 6y-
jiapHHHr hc6oth ycTHAa TyxT3M3fiMH3.

IlyHHHr 6h;i3h, 6upuhh-u dapa3tca.AU. 6upjkuhcau memAa-
MdAap cucmeMactiHiiHZ HOAza mem SyAMazan u,Adu3Aapza
9za 6yAuuiu yiyn, 6epuAzan cucmeManum demepMunanmu,
HOAza mem 6yAU.mii 3apyp ea Kwfiondup.

I0”opHAarH (8) TeHrNiHK"NiapHH KyHHAarnna e3Hiu MyMKHH:

HtHH HOMa-b~yM™ap CHCTeMa AeTepMHHaHTHHHHr Shphhhh fiy”®
anieMeHT™apHra hhcSstsh Ty3H;iraH TernuiJiH MHHop”~apra npo-
nopuHOHa”AHp. TaSHHH, (9) Ka6n HHcSaTJiapHH AeTepMHHaHTHHHTr
SoiuKa Hy;i ajieMeHT;iapHra hhcSstsh xaM Ty3Hui MyMKHH.

IHlyHHHr ynyH TeKmnpHJiraH xo”iAa (1) CHCTeMaHHHr h~ah3-
Jlapn, CHCTeMa AeTepMHHaHTHHHHr 6Hpop fty.i 3;ieMeHT;iapHra
HHcGaTaH Ty3H~raH Ternui“H a”eMeHTHHHr MHHop”~spurs npo-
IIOpUHOH3"AHp (a”6aTT3, MHHOp”"3p, TerHIU.IH HHIOp3MN3pH 6h-
eian o”ihh3ah).

Mhco~i 1l yuiSy Shpjkhhc~h TeHr*aM3”ap CHCTeMacn enn~”-
chh:

I
o oo

, |
, 1
|

X + 5y — 10z
2x — 3y-f- 6z

3x + 2y — 4z



§ 12. EupuH.Hu dapaxaAu 6upokuhcau TCHZAaMaAap cucreMacu 55

BepHJiraH CHCTeMaHHHr AeTepMHHaHTH

1, 5,-10
D 2, 3, 6, =0,
3, 2,-4,

6yHH CHHaS KypnuiHH y~yBHHra t3bch3 i“H"NaMH3. Jl,eMaK, 6e-
pnjiraH CHCTeMaHHHr OHH”MAaH-OHHIN® KypHHH6 TypraH x —y —
= 2= 0 HJIIAH3"iapHA3H 6o0om”~a, HHa HO”ra TeHr 6y./iMaraH h"-
AH3"apn 6o0op. y*apHH TonHin ynyH roippHAa KypcaTHjiraH flyji
i6H~aH A3BOM 3TH6, I"yHHAarH HHC63T~3pHH Ty33MH3

y YA
- 3, 6 2, 61 2,-3
2,-4 3, —4j 8 8
«KH
X vy 2
¥ 26 IT
meKH

(J)apa3 tjH"HHca, 6yHA3H
X —0;y= 2k\ z — k.
Mhco” 2. yuiby 6npJKHHCIIH TeHr*aMa”~ap CHCTeM3CH eun;i-

chh:
o, 1|

0.)

X -j-2y — 3z

3a=a— y+ 2

Bepn”iraH mhcojias TeHraM3Ji3pHHHr cohh yHAarn HOMaij-
*/ryMNi3pHHHr cohhash 6htts ksm. JleKHH 6yHH 3BB3%irH ~o”ra
KeNiTHpHiii MyMKHH. ByHHHr ywyH Sepn”~raH chctcmshh 6yHA3ft
€33MH3:

x -f-2y — 3z = 0, |
3x — y+ 2= 0, |
O'X + 0-y -f-0e2 = 0.j

OHHKA3H-OMHK KypHHMOIMASKH,



*EHWBIr
-Hto khdbbx BJHhaAMA HHAg -hhxwAw mHifHk xogon HBi/Hg irXy
fIBJIHUBOdAH BI/HdoMCH HBHHB HHHJHL-HdjAlI JHHHBI/AwdOCp Ag

sleo f- sffq + v id*o -\-ztfq + zvf/ + X/q - xezv
e do - £z -)- sav A zy+ M f- zev iIXNza+ 1S4 f- X¥zv ' —
+ BN -f H'v izl-lo+ ZBlg+ zvw 1ILIS + <\ + Inxv \

si £5quV
= 1z Z mz0 zq 2V
"1 tg '» QX

HCBIJ,HdHXHBUA>I HBITH9 BI/Awdocj) HJIBI/HHAM IHBHHKdaX
-all  HIfQHXdBX HhHHhA BXHHMH ITIBmxA BJHAmM ‘HtTBini® XO0g3H
SIHHJHradjAx JHHHBIZ/AWDOGD HIBIrHIOMCM BJKHXBH HBJimdEAH}-,

Z$ D o zv
Id I» »
rr —eglr) (lqzv — zglv) —

= lgzv — zlv) 1sze— (Mzv — 'V ) zfve -
= (BI$mlg — 1Svmglv — zSlvxqzv — 20y v —
— + Xvlqzv -(- zjj» v + Dtzv v =
= ) (g - xeev) — %29 + ZAzv <&z -f wav
—(aQ+ Zzv) g + wlv) — ZBlg+ znw 1I$g + xwv

ISHIVBfO HHXHBHHNdaxatr hjblThhokox jhA
JHHHA HAhA mHfHk X093H HHHJIHITHdIA-L JHHHBI' AwdO(J) Ag

z$79-\-zvzv Ix&yq -f Ixzv z$ zv q zv

z8IQ-\-zvw txPg + M'v Id "> xq W

iHfBirHdBWBg HBrag Bi/AiMdoc}) hjbithhAM randnxKBu
-Ah OdBeA HHXHBHHIN\'d3X3ir HtfgHXdBX HhHHXHH BXHNHH HBI/BDBW

‘HffBiz-Ag i/Hook XxHBHHwdaxair HirgHxdBX Am hoimb% bithdbjkhibh
mHJdHXHBUAM OdBeA HHXHBHHWAA3X3ir H/QHXdBX dH9 BXHHHH

ITIHAHXHVLI/JH OdVEX HHAVIIN\LHVHHWd313ir ‘£1 §

*HiTBifAg HBjmBi/dng
.BW3XDHO (01) BHHJBfkOh HBJtfAg ITAwaBW HHITIJHax (£[) ‘HBW3tf

mndmnvufiy odveft nudvYiHVHrivrdaisff £/ 8§



\%
<ei) ‘0= 0
lo Iq Iv
Birirok Ag ‘HBwa'u' ‘idBm HmHifAg
JH3X BJI/VOH XHBHHWdaiatr HBJtfHEAXx HBffHdBIiUHaH'nHfIxfieOH jhhhA
HAhA HmHifAg HBjmBifdHg jhhhbw9xdhd Hi/DHHwdHg ~BirnAg

HBDODB BJB5KHXBH HBJITHdBMnh BI/HdoMQI "JH3X BJHHOD JHHH
-dBI/BWBIfJHai HHOD (; '& 171) dBITwAIli-g-BWOH B1TBK310HD Ag

O= fo Faegg+ W

0= fo + azq-fnzv

0= fo + a}g+ nlv
iHirBirAg i/HDok hdbm9xdhd dBifBWBi/uHax HfDHH)KdHg AgmMA
“BDI/HIJAM BJ (01) HBff (n ) HHHABITBITOCAH JHHH A B8 X iHOD

HHdaHXXH HBJBWfAg JH3X BJ1TOH BDIfAg ~ iXBdogH HBirdBI/wAlIf
-1BWOH HBJraXHdHM BhHHXMBS CI BH 71 BtTHAg ‘EHKBIimM £BdB(J)

<Il) Ja-z’\in: X

:HAhA JHHHAg <HHjmAw raHdnxiraH BJHi/ok
sBW3XDHD  HirOHHSKdHg HBJtfHdHmjiSX BfHdokCH HHBW3XDHD Ag

‘0= £?+ As@+ X9V
<0l) ‘0= z0+ 620 + Xzv
‘0= W +

:HHOIfAg BXhA HHOD JHHHABtfBI'iBI/-JH9X HBJHHI/Hk IfHXniBX
BWOXDHD Ba (A IX) BXHXXH HHOD JHHHdBimAtfIBWOH ‘HBIfBDBW

*HHDIfAg Mnxdo BX

-XHg HBffHHOD JHHHdBIimMAFg-BWOH HHOD JHHHABITBWBI;JH3X HtfBIJKBd
-BIT HhHHdHg HBJX€ I/HHMBX BIMOIDHD ‘XHtfHBtfHk £BdB({) HtfHg

'm - 2 -yol -=/C :? = X
IHBtfHAg

L- 01-
HMa
i ‘8 | ‘e | ‘-

z 'l 8—"'lI 8—1z
X

‘HAhA jhhhAui

ndvvjoov zunnnjundvcDH xuvHrnrdaiatf oS
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KHToSHHHr 6y 606H.ua e;irH3 2- Ba 3- TapTH6”H AeTepMH-
HaHT”ap 6H”aH, y~apHHHr acocHft xocca”apn 6H;iaH Ba 6y Ae-
TepMHHaHT~iapHH KHCMaH 6 hphhmh Aapa*a™H TeHr”~aMa”ap chc-
TeMacnra TaT6H” sthhi 6njiaH nerapa;iaHAHK. Xo”i6yKH, AeTep-
MHHaHT 4-, 5-, 6- Ba yMyMaH «-TapTH6”~H”apH 6y~HuiH MyMKHH.
mOAaTAa y-aapHHHr yMyMHH H33apHHCH Maxcyc AeTepMHHaHT
Kypc/iapHAa 6y;iaAH.

JleKHH, roKopHAa aftm/iraHHa, 2- Ba 3- Tapra6jiH AeTepMH-
Hamviap ynyH hc6ot iHJiHHraH xocca”ap j“aMMa AeTepMHHaHT-
Jiap ynyH yMyMHH 6y~n6, AeTepMHHaHTHHHr Tap™6H ~ap i*aH-
Aafi 6y”~raHAa ~aM y”apHHHr ~ap 6npH y3 KynHHH cai®iaftAH.
M hco”™ ynyH ym6éy 4— TapTH6”"H AeiepMHHaHTHH o;iaMH3:

ax bx ct

02b2c2 d2
b$ c3 d3

at bKc4 di

Arap 6y ATepMHHaHTHH 6hphhhh ycTyH a”~eMeHT”apHra
HHc6aTaH MHHop”~apra a>KpaTcaK, ~yfiHAarHHa 6y”~:aAH:

b2c2d2 bl g dx bx ct dx bi ct dx
D=a ~33d3 @2 b3@d3 + 03 b2t d2 —ai b2c2d2
bi c, di bt Ct di bi Ci di c3d3

By TeHiviHKHHHr yHr TOMOHHAarn AeTepMHHaHfriapHHHr ~ap
>6hph 6H3ra MawyM 6y;iraH yHHHHH TapTH6"H AeTepMHHaHT ap-
AaH H6opar. UlyHra yxrnaui 5- TapTH6;iH AeTepMHHaHT”iapHH
4- TapTHG6;iH AeTepMHHaHT apra ajKpaTHui MyMKHH. 1lly fty;i
6n"aH AaBOM 9TraHAa “ap iNaHAafi TapTHG6;iH AeTepMHHaHTHHHr
TaprH6HHH KeTMa-Ker nacaftrapHg, hkkhhhh TapTH6;iH AeTep-
MHH3HTra ONN\6 KC7IHH MyMKHH.

CaBOJiJdiap Ba Macajiajiap

52. /AeTepMHHaHT 9JieMeHTJiapHHHHr ypHH;iapH ~aft Ba~TAa
tok na ”aii Bai“"TAa wycjrr caHa/iaAH?

53. JleTepMHHaHTHHHr MHHop~iapH i~aHAaft Ty3H”~aAH?

54. Bhphhhh Aapa>Ka”H 6hp>khhc;ih TeHr*aMa”ap cncTeMacH-
mHHHr HAAH3”apH TyFpHCHAa HHMa“iapHH 6H”~aCH3?

55. KyftnAarH AeTepMHHaHTHHHr 6hphhhh Hyji a”eMeHT"a-
pHAaH HKKHracH HO/ira afi.iaHTHpn.iCHH:



56.

57.

58

59.

60.

61.

§ 13. HeTepMUHdHTAapnu Cj3apo Kynaurupuiu

D

13 5
4 7 1.
3 2 5

O To O
TO oo

QOO0 T
o T O

ym6y 6hp)khhc;ih TemviaMajiap CHdeMacH ennjiCHH:
4x -f-5y f-6z = 0,
8x + 7y + 6z= 0,
7x + by -3z = 0.

yiuSy AeTepMHHaHTHHHr khhm8th tohh”chh:

. ym6y TeHr*aMaAaH X tohh”/tchh:
X, 1 3
-4, X, 5 =0.
6,- 3, 7
ymo6y KynaflTMaHHHr "HftMaTH tohh”chh:
3,4 2 1, 4-3
2,5 4 ° -2,-2, 1
-1,6, 1 1, 3, 5
ymo6y AeTepMHHaHT%iap y3apo KynaflTHpn~ACHH:
a, b c -a, a, a
0,a, b Ba a, — a, a
0,0 a a, a —a

YiuBy TeHrjiHkHHHr TyrpHJIHIH hcé6ot khAhhchh:

-1, 0,
1,-1,
4, O,
-5, 0O,
2,-5,

~rOONMNW

=-240.
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-wAw mHFHM (JjHdaBX $bithA9 hhA ‘9hhbi;ooob bjbjkhibh HBJirnd
-BAHh Ba BIVBJIJOKAw HBJHHIffl)} 'dHI/BJG BJXBHNBKB BXXBH XKOJ
BITKHdxawoaj BhHAmMAXx HBJiz-Hdag BtrnoHdjAx Mnenh BtnidoMQ]
«dnirMHfJog bjhihhiZheXx jhhh
-BKBIMH3X 0 = (X ‘x) / HJHIfEkK HDBWdO({) JHHHtoHEHh Ag !HIJBI'HM
BtfO(J)H HH~HEHh dodHg Btr>IHITDHM3X ‘HBIVAWA ‘BWBI/\IH3X Ag ‘BD
-HHI/Hk £BdB(f) HdBIfBXBHHtrdOOM JHHHBXMAH HJBtTHHtfDHJiaX dBtfHh
-aAdBjeA X Ba r HIBtfBWBiiUHax 0 = (X Ix)f JhhhAiji
mHtTBfAg JIHEHh dodHg HJIBtfMHIOHXaX HdHaOBX HHdxaiv03J
JHHHHHLMH3X (1) NBk BtftftOk Ag HHLB ‘HTHBL'toBO HHHhAM £A
bwbxo®Aw hbjhhl'-hM wBk Btrrok: HBJirAg hiN\lbwh;hM uAm A hhm
-3LT mhhB'6 hbji/hM EBdBcj) hl'-xbkhhM dng hhbhTuihA” (3) Eng
‘HITBEHh HHdA
NHdxswoaj dodHg BttHHiZ/OHHax AQ X bxMAh ]/j hjhitb5c bVbwhxbh
‘gHdBJEA BtrmHaBd ehohAi/eA wBk A Btrirok A ‘Boradog gnxdBJ
-£A BirmHaBd EHD-MAI-EA hxbwhhM jhhh y dBjy '(i\ tfMBin) HHOIirAg
Wd — (X) ® = A BtfHBJtfAg dO = X ‘HBI/B3BW 'HtfBHBtfMHHB BXMAh

ey oplll

JY Bxing HBJirAg (r) ®-= A Ba x ndBi/BXBHHtrdooM bH'hjhi/,ohh3x
Ag x bjhxbmOhM dng dBk jhhh x ‘BffHBJxyB gnraM BhBtomog
mHtTBiraH HdiAx hxbwhhM Mhhb Bxxng jhhh A bjhxbwhhM dng
-dBk JHHH x HBDO3B BJ (Z) ‘EHWBfHM £BdB(J) QZV HdBI/BXBHHirdOOH
JHHHBXMAH dodHg HJBtfHJHI/OHHaX tQ X HH A BS X HJBtTBWBIMHaX
BtfHOBWaXOHO dBITBXBHHtrdOOM AQ X HI/MHEHhHdjAx dodHg HtTHg
eehwbithM £BdB(]) gav HtfBHAonAg'
BjdBirxdBra hbji/"hijAM hhA ‘Btrvok HBJBWIifAg eAo wndyB bithx
-dA BWBIirjHax (1) BtrHaAji/aH EHg mhhdi/9m hcljAx hxbwhhM bhhjt
-dng jhhh A BJHXBwyHto dng dsk jhhh x hh<ib ‘ehhbithM EBd

19 nooHivw yndiawoas SHnuvwnveHax pj §



«(HHXWjCw HJHIfDBKI/VCp OHh3 HB1B93HH BJ X HH3 /C HHIC
oiiBic) dbwg idBin HiriHifHha HBJ.BODHH bj X jhhhbwbitjh3x (i) hhm3|/ t

-B(f> pair HIALBKHH" dHQ BtfHHtfBAO HJHIfB* HHKHTIXHA({) (g) HBtfHd
-BEBH HBXtoAH MHIfBW03 'HHDdBJEA EHDXAtfEA r.Bk A BtfHBJdBJEA
ehomAiteA BIfHHfBdo (q Iv) dodng r bh ,HHDi/Ag i/-hdo5c bhHnhA")
(S) (r) 4= <

dodng
BITHBJha HBXBgDHH BJ A HHBWBI/UHaX ‘HHimBtfHM £BdB<J) 'HIZyBlI/
-MHHB BtrH3KHHHHAc]) JHHH 3 HH A ‘HBIfBDBW ‘HHHdHg HBIT A BH X
BWBI/JUH9X Ag ‘BtfHBIJXHB HBwAw” ‘'HHOI/-Ag HBJITHdag BNBI/UH3X

() O=(t'r)f
dodng HBXBgDHH BJHdBIli-HhaAdBJEA A Ba X ‘XHIfHBIfHk EBdBCcf)

HOOHaVvW »HdI3W03J JHHHYWVLrjH3i H §

THHeXx HHHOBNBI/JH3X JHHHA ‘HBDODB
BJHABITBXBHHirdoOJI  JHHHHABITBXMAH B8 BJHDBDDOX XHdX3WO03J
JHHHAHEHh HJIBXHI/DHHDX (g B3 mBtftoHHB HHHDOH1BW HHdAx3NODJ
JHHHBWBITIHIX 0 = ( ‘x) / HBXBgDHH BJdBimhsAdBJEA A B9 X (I
HtfBdog EAd BtfHDHdjAx HDBI/BDBW HHEBXdBW B3 yHDODB BXHXXH
JHHHBHdxaW0aJ XHXHBHB HJIBtXHIfDHXaX BtfHgog Ag JHHHgOXH}}

VWVI/JH31 ve MHE£EHhA
pOp TJhUTIhE



mBmxX BJHXm wAwzuVvw HH"HtoBk BMmog
HBtr 8 — = X BH Z — X JHHHBWBI/JH3X Xg HHHXh ‘hITBI/hM BITO(j)H
HHBXkXH (8 — ‘g) EHJItfa BtfHHI/OHHaX X ‘BD'HBIL-O HHBWBI/JHOX

o= He+ <0+ z(z- *)
‘HBIfBDBW ‘HHX

—WXW HJHIfOBWimft EtfiCN*H MHSHh HBtfHBto h3k BNBtfJH3X BtfdBIflfOk
WHdye ‘hhm3j/ <HtfirXg iBdogn HBVAHEHh HdnaDBx MHdj-awoaj
JHHHBWBLMH3X HBJIffldag ‘WBk BVITODHPI BIfBXHH HBJimdHXtf3}I
(61 'ifJiBin) HtfBirXg imook MHEHh ndjg hbj
-tfXg iBdogn HBVndnaoBx xndxawoaj (HngndMBi) jhhhbwbi/\ih3x
£r = X HBJi/ndag'BDi/ZHdHIimBiXx odBeX dBirXg e<h'c'bhbitMhhb dBir

-oxmxh (i—‘i—9j ‘(-y-—'7 —)3 ‘1 'oa ‘(-f- ‘—=y)v

‘(0 *0) O HBffdBifXBHgHto HBJHBiImJi/ag HXhX X Ba X ‘bttbjkhxbh

X

:HBJirHdag Btn/BattBW XgraX HdABIALBWHHK
Himnjax BJdBifXg jhhh X bh dBiALBwijHto HBJi/Hdag bj x ‘gHimk

8i

gBffHXm  'EHWBXG NOHBtf HBITHg I/\\y HBJI/'HXBOdXM BtfHdoMOI
3r= X
HBtHXg \X — X = (X ix) f BEtODHIV HBJMIldag

£9 moHivw xndi3W032 ?mmwvvzH3jj >/ §



*HHDI/HUO1 HdJHHDBJ.
3JHdX3W03J JHHHXg 'HBJI/Hdag BWBIAIH3X SX = X 'Z O3 HW
*HtfBIfXg HHMK BITBJKBdBtr HL'dBXa BJHdAHQ-dHQ dBIfBI>IXn HJHI/Bk
BHHJIBtrirOk HBJtfXg HHhHH dBI/BM HHHwXm H3BWdH(B 1IWffHdHg-dug
JHHHdBIALBKHHk HBJtfHdag BJ X ‘HHHgBJ, 'dHVXBdogH HBI/HdHH
-OBX >!HdX3H03J (HHgHd”BX) JHHHBNBI/MH3X HBJtfHddg MHEHIi Xg
*HtfBi/Xg imook Mhehii ndae HIBEVHBmM ‘BDimdHxmBxXx odBEX xa>i

-BWX3H dBI"BXMAH Xg ‘(81 ITHBm) HITBHBIftoHHB dBtfBX~XH

e —") (z'z-),d '(-f-t "i—r& (-f-s‘e)a’(s 2)d

‘' 1& ‘(I '0) V HBITHdBirXBWgHk HJBtflldoMCH JHHH X B3 X

I = k ¢ = %
z=* “ zZ— =X

~\ =x “ I — = *m

. Sy-e = * « £ = *e
S= X “ s=r

~ 1 — X i=r
‘HB'Bi/Xg i= X ‘BDirxg 0= 7

IHBITBDBW 'HfBHBirMHHB HdBIALBW
-ynto HirmHJax jhhh X ‘gBdBM bjxbwhhM dng dBk HBJfHdag bj
X HXhX JHHHXffl ‘XBdOgH HB'n'HDKHtIMHXcf) JHHH X ‘X BU'HXg

"I+ Er-i- = X

Bl/HBJha HBXBgDHH
BJ X HHBWBfJH3X + Xf? — ZX = (X ‘X-) / BtTIfODHN HBJI/Hdag
*(HHDfHuox Hdnaasx HHdxawoaj jhhhX ‘bV
-HBJXHB gmrHH BhBMmOg) HHDHBIfMHHB HHIHimk BffO(J)H HHAHEHh
yBtfHBto Xg -HBJiTHdag bwbi/\ih3X o = f + Xf? — -x i irodh vv
*ngvvniunv vzrmd&. xnduidwodz zmmdvvviuk&H uvzngvdmuHW
-luvonvh nuviYvvzHdw (i) ndvrviuvungdoon "gag hvEtih :hh>i

uwwzHdJ..vg iinenf3 59



981-3

«HHOtfHeAx HDBKBIMHaX JHHHBHBtitfB HBJIfAg JHOU »J
# HDAHtTBd Ba Btmmog dBtfBXEHHtTdOOH HEBXdBW 'Z LO3HwW
«HITBI/.Sg HEX JHHHBNBI/JU31 HBJHHirnM 9BITBX— BWBI/JH9X (3) HBJItU1
-jog OdBEA  HHHABITBI
-EHHtfdOOH K bhrjhhhA
‘HAhA HHBJI/Ag BX~Ah IS vyvm
yndanixH HJBffBOHdXH90

-DHg 1Y 'INr£)=Wc/HMHARh
(2) 0= X— AHH9X = &
HH1B ‘H'D'BtfAg JH3X
OdBEX HdBITBXBHHtrdO
-OH k Ba X jhhhexMAh
Yi dodng HJIBtrMHEHh
A9 HAhA jhhhAui
*(\Z oB m ) xBd
-ogn HBtfHHdA MHdxawoaj
JHHHdBITBXMAH HBJIfA9
blIThhi1-MoeA JHax HBtrndBir
-MA BXBHHirdOOJI SiHEHh HBjHHtfHM ¢gBIfBX niHEAx HOBNBITJHaX
‘4 ‘HHOITHEAXx H3BWBIMH3X JHHHHDBDHdI
-M930Hg HJIBhdAg XBHHE'dOOH (HhHHhA) HhHHdHg tfOOHVY

sdHtrxBdogn HBirrnBi/\iog HBYHO
HdSirBXBHHVdOOH /C B3 X JHHHBXKAH yndaHXXH HJBfftoHEHh HHdABIf

os

>

-xdBm Ag :bi/bobw #HeB>jdBW iHtfBiraH HdjAx BJrnHdAx mn gHHBfDOOB
BJdBi/xdBm HBJBi/dnaoBx HHHHJA HHdxawoaj HBJradag ‘BtmiHEAX

59 mriEfii nwi3vn'vvzH3i ?wnw”nen/, '£[ §



HHcIBi/nwBifJH9i yBi/HAg ‘xMea du\r mHfftfBwi/’Ag giidag blThoM jjhw
-AmA HAhA itiheAxhhhobimbImhsx JHHHMiieHii niMiZiuisy ‘iihugbj,

eHtfBL'HH3Ir dBITBIBHHirdOOH HhaAdBJEA — A BH X HIKL/I}WBI/\IHAX iHtf
-BI/"HHSTT HOBWBI/JH3X JHHHHHdJA MHdI3BWO03JHB.il/Hdog - [IIIIHUITJOQ

<1) 0= (<c'*)/s

HBJfAg ithdoJdc HBi/nAg ‘BDHiiir.iog odB
-eA gHHBI/DooB BJdBiridBra HBJirndsg A Ba x dujs ‘hai.A jhhh
-Am HirBHBI/MHHB HBfHg HdBi;BXBHHirdo0>I A Bo X JHHIIA ‘HHdA
JHHHBXMAN \\r HJHL-Bk' HBtTHOWOX HhHHHHH '(OZ IfJiBITI) HffBIfAg
HBJHBIiMOg HBL'HQ dBLUdBIH HBJI/HM dHSDBX HHHHdA MHdAXOWOSJ
HBJI/Hdsg ‘HHdA JHHHBXMAH |\T Btrirok Ag ‘B3HHI/HM EBdBCj) lid
-BITBXBHHtfdOOM JHHHBXKAH J]/ dodHg HJBITHAg [/NVad= A ‘do X
dBjy 'HHOL-Ag HBJtfHdsg HHdA MHdxswosj HHg.B ‘MHEHh dodn9

BH'OHg.BW HJHIi-BK' BtTMHIOHHSX AQ X ‘HHirHB"HM EBdBCj) HITHg
'HITBHHirHk
EBdBcJ) gstf HBJITHdsg BWBITIJH3X HBJHtTBdHXHBIfXBOHBM HHHdBtfBIBH
-HIfd0oO>1 dBI/BX"AH HBJX6 tfHHinBX HHHHdJA HHdX3WO03J IBII'HBJ312'
,HITfHd3g MHEHh* HAhA JHHHAmM ‘HITBHHI/h M EBdBtj} HHdA MHd
-X3wW03J JHHHdIBL-BXMAH A
‘gnirAg BtroHaBW hbjhhi/hM
(JjHd'IBX BI/HdoMOIl ‘HDBhHAmM
-Ax MHEHh HJBITHAg ‘HMMBd
-3M HIHXA gBI/H'HJi'LBX HH

-Am Birda Ag irsaaB jh£
sEHWBdA”~ HHHDBtfBOBW
niHtfHM  BffO()H HBIfHg BW
-BITJH3X 0 = (A 1X)/ HBXBg
-3HH BJHdBirMA BXBHHITdOOM
HHAHEHhO HBJITHdsg BVHHIf
-3HX3X dBirBXBHHfdOOM AQ X
‘BhHHDHB HfHg ‘MHI/G HBJ
-XBOdAm HHHmMHfHM BtTO(j)H
HHMHEHh dodHg ‘hbwAwA
‘BI/MHIi-DHMaX JHHHBWBIMH3X

| =(A ‘x) j. BtrndoMoi EHg

6i vmm

mHEAl HHHDVWYL\IH31
JHHH>IHEHh '61 §

HMHAh  ‘HI/HBWfHM BtfOJ)H HH~AHEHh HBtfHBM h3iC WBk BABI/JH3X

0= 1L+

Dwvvsuai vg itnerif)



BtfJIBhdAghA W dO HIfMBhdXj>
-HdjAi HBJifAg i/hdo~ iz-AgBii dxawBdBu HHXBhdAg /
HBJXe IfHHMBX HBIfHg HHOWOX IBgDAw JHHHHMA BDOHftOgB JHHHA
‘gHEBHxXA oXHtTBd BtfBX
-MAh Ag '(g£ irxBm) hh>
-tfAg bxMAh dodng hjbIT
-BHBI/HB — (A ‘x) I\ 'EHW
-BEAx  HHHABirBWBI/JH3X
xndxaKBdBU jhhhbh
-BfHB HBJifAg £/ hdAnlIV
-ed bh Btfnmog dBtfBXBH
-HirdOOM HEBsdBW HAhA
tfOOHW "I IfODH W
shttbMhii
gHI/-3H BWBIrJHax(j) HOW
-b5¢c bVejkhxeh ‘BDirndBM
-Hh ~dxaWBdBU HBirdBI/BW
-BI/MH3X (2) dBjy (HVEH
-HIfHM  EECIbcJ) ndBI/BHtl
-MhA({) EHDMAIiTeA JHHH-; ‘f) B3 6 BCXBE'0) HAdEIfBWBIf
mJH3X sHdia KBdBU JHHHi-iIHEHh dBiMg ‘gnirAg B'n'mHHHdAH

(S) (?) = A '(f) &= X

:HOBtfO(])H JIHXHtIBHB JHHH>IHE
-Hh HJBtrxHrDHHSx Btrirok- Ag <HUBiI//HHair dxawBdBu A ‘gni/Ag Hh
-WBtZ'da ~ HhaAdBJEA HhHHhA Ag ‘HtfEHHirHM BffOCj)H HBIfHg HWBI/dyV
JHHMHhaAdBJEA f HhHHhA dodHg HdHg dBk JHHHHdBtfHhaAdBJEA
/(BaarHAhA JHHHAg ‘dBtfHtfBLrHM BffO(j)H HBI/Hg HNBU'da BWBIMH3X
HHXH HHA x5iB3 HE~-Bg ‘BJHHdA mHIfHM BITO(f)lH HBI/Hg BWBI/UH3J

(n 0= (*=*)/
BXXHp HHAHEHh HJIB'EHHI/'OHM3J<

HAYLfVWVIi'JHpX "HdiawVvdVU JHHHtoHEHh *01 §
=7/ /m- i, p-AU
*HBHG OBWG BtftoHEHh EXMAh ‘XBWalT
‘0¥=St'-6 + 6-S

:EHWBdANn gnyA~ BJHHdA JiiHir

A Ba X HJIBIVJEWBfJH3X HHHABI/BXBHHITdOOJI JHHHBXMAH HBJIfHdag
£HNHVBI/O BI/Ag BttMHEHh hbjhhithM bvocddh Hnir

-Hg BWBI/JH3X 0 = — EAG6 + zXg bxMAh (j— '£) -f, voonyj
*HBHS BtIMHEHh BXMAh ‘>IBW3IT

‘0O = 8l + 8-3-S — 1-8

79 ndvvvwvveuai undiawvdvu 2Hnn'nnenfl g[ §



iBHWBd Ah
gH$AM BJIHHIA JHHH A BH X HJIBL/BWBI/JH3X HHHABI/BXBHHtfd00>I
jhhhbxMAh HBJifHdag HAhA mndag gosBJK BJi/oaso hbjvhhAM
i HWHIZBIZO UV&S BtIMHEHh HBJ
- hhiz-hM BtrocJiH HBrag bwbiAh3x HBJi/ndag ‘bxMAh Ag HBJi/Hdag
BXMAh ($ ‘g) BH BWBHUH3X 0= 8 1 + ~ — '8 r00HW
'vowtig vgbneri'h vwh&u uvzvndag vprobe A ‘vouvvnv vziuvnunv
VWW2H91U vguvzn&h vznudS zunHdvvviuvungdoon n-hg™dvz/S
nzvQvwvvzudw nundvvvrnvunQdoon zHnnvmk”~n dodng dvzv
‘BhHHDHy -ngvw&o0 vnook uihnnnv Wovny(ik vznHdS znnndvv
-viuvungdoon nhd&dvzE\N mvgvwvvzndiu nudvvS. nH<iv ‘ngvd
-nwHvvwvoHvV} nuvnvvzHdiu uvzvnh vgotpn mthnsnh A ‘ndvv
-vuivungdoon zunuviu
-Mh jy nvgnvk dvbc nz
-vghven'h HAhA jhhhAjji
«dHVIBdO9H HBirndBI/BXBH
-HirdOOM  JHHHdBIfBXMAH
HBJXE fHMmBX HHAHEHh
A :dBI/'BXBHH'D'dOOM Hh
-aAdBJEA A ‘X HJIBVBHBIf
-jh3x0 = (A Ix)/ dodng
HBJIfHM BtTOJ)H MHEHh
*HtfBMHh 9HI/3M BWBIV
-JH3X (8) HOWBK ‘BDHHi;
-hM BWBMokAn HBimg i“Ah
HJHfBk ‘gniro hhbxMAh
jJY ‘HBITB3BW ‘gHITO BX
-MAh B mog dodng BhHBJ
-IfBXOH Bti'BHBI/'HB dBJB
‘BirXBMHMB” 'M e BXMAh HHdaHXXH HBJHHtfO BEBHBI/'HB — JY HXHAh
‘HITBirXg heA JHHHArn bhb hobwbN\ih3x jhhhbhbithb HBJi/Hdag

) -

IHB'D'MBhdAghA HJHIfBk :(HOAHtfBd JHHHBHBI/OB)
y = jyQ BI/HAg ‘HVevSg i/Hook sSBhdAghA j/\[dO HL'MBhdAgnd
-jAx ‘BDi"HdHxniBxAx HBrag Hraog dBi/’BXBHHtrdoox bxMAh jy

dW = 6 O = x
HH4.B ‘HHOIifAg A Ba y HdBIifBXBHHtfdooH jhhhbx
-MAh Ag ‘hhithbi/hM EBdBcf> ‘(ZZ tfHBm) ehweito bxMAh jy dodng
BIThA ‘gHEHh BHBI/*JB HBJtfAg B'ffHmOg dBi/'BXBHH'C'dOOH HEBMdBW
HAhA JHHHAg -HHHwAw TOHEAx HHHDBWBII\IH3X JHHHBHBITHB ‘QHHBIT

-DOOB BJ({)Hd<LBX Ag <HVeifHIHB BJHHdA HHdx3WO03J HBJtfAg BtZ'MHif
-MoeA JHax hbitbxMAh dng HdBi/BxMAH BwwBKk ‘gatr BHBiryy
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«J-Bdo Qff
HBITABIrBWBL\IH3X  MHBdg9JirB  HI/B5KBdBtr HhHHhA— HOHhHHhvt
BH HhHHXXH ‘HI/B)KBdBir HhHHHMH — HOHhHHdAHg HBI/dBI/BWBI/\IH3X

(9) ‘o =4 + Br— Kq+ tKx
(S) ‘0= 6XV — <C+ F
(1) ‘0= 8- z*Q+ z*£

:AgmA ‘hei/bdbw 'HITBraxyB BJHOBWBdBIr
B11BH JHG JHHHdBIffBkdHg HJBtfHA ‘gatf HOBJKBdBV JHHHtTBkuAXx
HBJtfAg tfHDOk HBffHDHirHHJHy JHHHdABIi-ITBkdHg L6UXYV ‘HfBI/HUJB-
bjhithhjny u -f- iu gatf HOBJKBdBir jHHHiITBkdHg Ji Xy ‘xBdoga
HBITHOD DBwdBJeX dBIfIH3HtIH({)4)eOH Y Ba HBBdBI/'HOD HAIAg

HBJBHi/Ag hh({)hbw dBi/hHxxBDdAx v Ba ui ixBdogH (heitwohhi/ou)
HBtZHOHtI'HHIHH (Hi/Hah) JHHHABI/ffBkdHg Bh3H dng HJIBC'niHHHAXX

u*w*Vv
HBXBgDHH BJdBirHhaXdBjeA A Ba x BITHXg (A ‘x)f ‘gmré&g
0= c 'x)f

HmHHHJAM ynwAwA jhhhbwei/\ih9x xnEdgaji/Zy
ENVVr

-nndQ bnem, nnvdgdzvv knerih Hvzunvnh vgocpn nvvvg vwvr
ZHdtu ymvdgdzvv wuvuivgonn vzndvvvtuvungdoon iudv>idjj*
«dBir& HSHh XH3tTH3tIDHBdx (J BH dBtfkHEHh MHBdgSJtfB ({

‘HU'BHHirAg

‘“udhhhd hxmh hbwAkA ¢gBdBk BJIHABtIBWBiiUHax hbjithM epochs
AHBXBgDHH BJHdBL'BXBHHtfdOOH xdsxalT) HHdBirA ‘dBI/MIIEHf-,

dVIf>IHEHh XH3ffHatl3HVdX V9 MHVd33JirY ‘L\ §
Qe k7 f x3 2 A -y v
exBdogw HBtrdBirXm HdBfBWBi/'JHax xndxawBdBu jhhhel/hoi/,hh']_j

J mGea>-i)*-rf
1 “(MUIS — j)vAr =X
HF'EI/'Xg BhHJBtTHyXM HmHHHdAXH JHHH (9) HBDODB BJ (5)
(9) ‘ASODZ7 = A~ ‘“AUisri =
BirxBhdAghX Hi/HBhdAgHdjAX,
, | IDb — V- Ob—o0g = Wd — 6
\bwW -?v = bw -80=d0 =x
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‘MH(fOaAw BJ (j,) Ba A B8 x HdABf
-eiEHHtrdooH HhaAdBJEA jhhhbxMAh jy HJIBf'HDBHBI/yb edHOtT
<) 7» = aw ~ =80

iBtrirok
Ag ‘MBDI/hM SBdB() » HHHBhdXg HhaXdBjeX HJIBtfHDBJO ffj cB 1YJ
<jBjy -fflO —W9 ~ :HAhA JHHHArn 'HTBI/7$9 BWHHdX BJHDBLMh
g dodwg jhhh xo A BffHBJiro HHHHJA Bkmog dodng edHO'n'

wfZ ™ ffl

«(~2 iraBm) HHOirXg
BtTHmOg dBITBIBHHirdOOH HHdJA hHJHBL'mog JHHHBXtoAH dod
-Hg HJIBIfHDBHBIirHB jhhhA B8 HHOtfAg V HOAHtTBd JHHHBdHOtr 'EHWBIr
-HMirAgBM hMA BiBHHirdo hh Ao HBJir*g dKifAXxHITHaudau BJHAg
ea hMA BODHtiogB hh x o0 HAhA mneAx hhhdbnbi/\ih3x JHHHAg
'HffBtfHXyB BJHJHEHh HBJEHh JHHHBXMAH \\J dodHg HJBH'HOBHBI/'gB
BdHOtr HBJX3X g¢BdHtri/HJ (HEWHBIIdHD) BhH”jAg "HEHh HdjAl XQ
OBIWBJEAM ‘gaff BtfHOI/'MH'n <£EHNEeAx HHHOBWBIMH31 JHHHfcHEHhO
HBJITHgatr BtTHOIfMHTI HAhA 1I/-ODHW HhHHHHJ/fAg ITODHW
exedogH hbi/hobwbl"jh3x jHHHBHBiryB HBJirAg y HoAHtfBd bh
BtTHMOg dBITBXBHHtrdOOH HEBHdBW iHBJtfHdBtoHh BtfHdoMOI BD6 A9
\if = / + zx
HM9
0 zuls+ tz ~) zif = z&+ =
:BVifodc A9 :boc)hm mHmMAM ¢gBirl?Bk HHdBIfA
EdjhAd ‘gndExAn BJXBdtTBaM HHHdHg dsk JHHHJEiI/BWBtfJHax (g)
HAhA JHHHAg -HVBMHh 9HI/3M HOBWBI/UH3X HJBtfXEtTO JHHHBHBIfJB
HOWBkK ‘MBDdB~Hh HH f dX3WBdBH HBtfdBL'BWBITJH3X (g) dBJy
*HIfBEHh BHBtftfB
HAXAg BXMAh BtTHBJdBJEA BhBJ Ug HEP 0 dX3KBdBU ~ ‘XBdOgH
HBITHAmM HdBITBKBirJH3X MHdx3wBdBU JHHHBHBI/'HB HBJimdag

(8) 7uUJs if = A Ifsooif = x
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'HvBION"Sm HHHhAXx EA BVHOBN
-9IDHD gxAto A ‘gm/Ag hbjhbi/oodb bjhdbw9xdhd dBi/BXBHHtfdooH
HIfkHSHhHdIAX HmMHHHfXg

*gz vmru BJdBIrtJ)HHD JHHHIBfMHEHhK
‘HMXBdaJdl mnxA gBI/'UHM'LBX
WBk hhAiii Birds Ag ‘dBa

-BdBg HBirng jhhhAij]
'emwbi/h M xogDH Bffgog-g hh
-Ag eng ‘HtrgBwdBjeA bithbj
-XA BJHDHhHHXMH HBfHdHg
JHHHBWOXOHD (XdBH3tf) HIT
-MHEHhHdiAXx*WBk HgHxdBX
jhhhA ‘HBWa'ff *HOB>KBdBtr
JHHHBNBLMH3X HHBdgSJI/'B
‘HBKARn/J ‘OBWG HH(@J)HtTOD
-bx Ag <HITBKBdBtr-g Hdng
dBk HBtrdBITEWBI/JHaX (6)
ea (8) :MAy HHBidBjeA HDBWBdBtr jhhhbwbi/mhsx hhh9l]’ ‘HtfirAg
ehBMraog jjBifHAXAg HmHHHdAa jhhhhdbnbi/\ih9x bhbi*hb hhh-k
(6) ‘O= z0 — B + / + XVZ — ZX
HH9

ey = BN+ r.(p-y)/I

:HAhA HHBJirAg jh9x BJHOAHITBd
JHHHBHBtfHB (f{Y ) BCfiOOBW HJB'D'HDBdO BXMAh (() 'v)y HBI/Hg
exMAh (A ‘x)yj HHdanxxH hjbiTbhbl-hb Btrirok Ag ’'(eg iojbih)
HHDI/Ag BITBXMAh (0 'v) Yy HEBJIdBW JHHHBHBIffIB ‘HBITBOBW 'HtfBIf
-Ag BhBMmog HmMHHHAAM jhhhbwbimh9x Btrtooh HBJBwirAg BU'Hinog
dBI/BXBHHtI'dOOH HEBREW JHHHBHBtfHB ‘HHAgtfO~ 'HITG HBJIfAg

(8 = / + ZX
HDBWBITIJHIX JHHHA ‘B'E'HBJI/'Ag B'D'HmOg dBtfBX
-BHHtfdOOX HEBHdBN JHHHBHBIfHB ‘HBI/BDBW 'HHHwAw HUIHirAg Bh

-HirdAx ‘gBdBk BJHmHHBIfHBI JHHHHOBN9XOHD dBIfEXBHHtfdOOX HIT

-MHEHhHdiAXx HITIHHHdAXx JHHHHDBWBIMH9X ~HEHf-, 'BNXBFDGg
*(MHEHh HBJHtTBITBd

-JKB) HI/BIfHk BI70{)H HHtoHEHh BXHMMH BWBIMH9X HBJIlfHdag HH1B
‘0= Z- / - 2* BOO= 6— X
‘MBWatr ‘HHXWAW raH£9 BtTmHHHJAM

0 — (s- £ - ?2%9A — X)
HHBWBIAIH9X

0= As + Xz — Ar — Azr — fA + fr

dwxnem> luaguafiouodi vg unvdgaevy 7/ §



MEMXA bjhAiti
*XBdOQH HBtfMHEHh HdJG HEJHtfEI/BdWB

HtfBLfHM  BtfOCjlIH HHMH£Hh BXHMXH BWBI/JH3X HBJtfHdag HH4.B

‘O= 3+A + * BaO=6—*
HBtfHAg

‘0= (Z+ 6+ X) (* —Xx)
sHH>mAw  mH£8 HBI/JHAg HHBWBI/JH3A
0= 6z— XZ+ -A— 2zx

‘HBITBOBW ‘HI/BirHH3ir MHEHh HBJHtfyBWI/Bd
-5KB — MHEHh B'ffirok DHy '(HHMWAK NBk HIIHI/'BdJKB BjdBI/MHEHhA
Bh3H dng ‘mBmxA BJHAmM) HtrifBdJKB bjhmmh MHEHh hbjhhl"
-KM BtTO({H HBI/Hg BWBITJHOA >IHBdg3JIfB 0 = (~ ‘x) / Bxxng :HtfBIf

-HH9U' HBJHtTBIfBdjKB MHEHh Hdjs O = (A ‘x)/ BffdBinfOk I1JBE'hAcJ]
'HITEI/KM BI/CX*H HHMHE£Hh HHBdgaJIfB BXHHMH BKBIfJH3X (9) HBtfHg
JHHHA[J] '(HtrBdHXHeirXBOHBM WBk HHBKBIINIH3X-9 HdBITXBWHHM

JHHH A B9 X HBJHITBdHXHBirXBOHBM HHHdHg HBtTdBIfBIMBirJHaX Ag
— BhHHOHB BQ) WHEdAHMHAHXHBIFfXBOHBM HHHdHg HBI7dBI/*B1IBIi-JH3X

() 0= (» >x) HM9 0 == (A ‘x)~*
BXXBQIfB ‘HdBf
-XBWKhMJHHh A B9X HBJHffBAHXHBL\LBOHBM HHBWBI/UH3X Ag ‘gHIfAg

(9) 0= (* x) A

Etfifok Ag ‘BDL-Ag
(s) (A 'X) X)a= (A ‘X)/
HBHOB HHIB ‘BDITBdJKB EJdEI/HhaAxyBuAH (A ‘x)rji B9
(A ‘X) & BXHHHH HBJI*Ag tfBHOHtIBd B9 HAxAg HBXBgOHH BJ A B9
X HWDHM UBh JHHHBt\'BIMH3X MHBdgalJITB o = (A ‘x )/ BtrdBjy
«HtfBimM BI/O(])H HHMHEHhI
HirgHxdBX HhHHhA HOHhHHhA B9 HhHHHXH ‘HirgHXdBX HhHHJiHH
HOHhHHdHg HBtt'dBI/BWBirJH3X HJEtfHdoMCH ‘HBtfBOBW <HtfBtfHHatf
HL'-gHXxdBX-W MHEHh HBJHHtfHM BITO({)H HBITHg BWBI/UH3X HHBdg3J
-IfB Hi;B*BdBV-W :HfBHHirAg BJdBI/gHXdBX gBdBM BJHOBJKBABtT JHHH
-dBirBMBirJH3X HBJtfHM BIfOC*H HHdABtfA ‘dBirMHEHh HHBdgadiry
" HU'BI/"HM BtfOC*H HHMHSHh XHaVHalTDHBdx HdHg dBk JHHHABIfBWBITIH3X

to = A ‘jr3} = A ‘x uis - A

:AgraA ‘hbi/eobw 'H'c'BtfHijatf MHEHh xHa'c'HatiDHBdx hh
-MHEHh HBirHBM dBk HBJBWtfAg MHBdgSJITB HH'IK ‘HHMHEHh HBJBW
-dHXHBfXBOHBM HHCjDHd'LBX HBJtfHdag HAhA MHEHh HHEdgaJdiry

vnvvzmi va xnenfj oL



72 VWK, ea TeHzjiamd

CaBOJiJdiap Ba M acajiajiap

61a/(x, y)= 0 TemviaMaAarH x Ba Y hh TeKHC-aHKAarn
AeKapT KOopAHHaia”apH (J)apa3 i*H~raHAa, 6y TeHr”aMa hhm3hh
n4)0Aa KH”aAH?

62. yuiby TeHrriaMa”iapHHHr reoMeTpHK TacBHpH toiih/ichh:

1) 3x — 5y -f 10= 0, 2) y = x\ 3) y= — -£-x\ 4)x2+
+ y2— 9= 0,
5) xy = I, 6) x2-1-(y — 1)2= o.

63. HyKTa”apHHHr reoMeTpHK ypHH Ae6 HHMara afiTH”"aAH?

64. Hh3h” SepH~"AH AeraHAa i<aHA3H Mai>HO 3Hr.miiiH;i3AH ?

65. TeKHC"HKAarH HH3HKHHHT TeHT.iaMaCHHH Ty3HUI HHMara
acocjiaHaAH?

66. TeKHCJiHKAarH MH3HKHHHTr AenapT KoopAHHara”apHra
HHc6aTaH TenrraMacHHHHr yMyMHH KypHHHuiH icaHAafl Sy-naAH?

67. Hkkhhhh KOOpAHHaT SypnarHHHHr SncceKrpHcacH i*aH-
Aaft TeHr”iaMa 6wiaH H@J)0Aa ~h/ihh3ah?

6s. AfliaHaHHHr MapKasn (0,5) Hyi*raAa Ba paAnycn 3 By~ca,
yHHHr xeHTJiaMacH ~aHAaft Sy~aAH?

69. y3rapyBHH KOopAHHaTa”ap Aeb6 HHMara aflTH aAH?

70. y = ax2+ bx 4-c TeHniaMa 6H./I3H H(J)OAa KHJiHHrsH hh-
3hk*hh (m, ti) Hynra i“aHoaT”iaHTHpaAH. ByHHHr MatHOCH hhm3 ?
}IK3B06h M3TeM3THK yCy~A3 e3HO KypC3TH”MCHH.

71. (1,—1) Hyi*T3HHHr 2y — X 4-3 = 0 HH3HKA3 SKSHJIHTH
TeKUIHpHJICHH.

72. (5, 4) HVK[Ta 7x — 2y — 27 =0 HH3HKA3 6y;i3AHMH?

73. (— 2, 3) Ba (1,4) HyjrTarapAaH itaftcH 6hph 2y2— 3xy —
— 36 = 0 HH3HKAa SyjiaAH?

74. J~aHAaft hh3hi< a”reSpaHK HH3HK ACHH”aAH? KaHAaft hh-
3hk TpaHCueHAeHT hh3hk AeflHNiaAH?

75. A~rebBpaHK hhsh~hhhp TapTHSn hhm3?

76. KaHAan hh'3hk a)kp373AHr3H hh3h~ Aeb shthjisah?



0O06C30QeC3209C3e0900C3eQC3»lj»l3ecCjCjeCrn]

Typmu.HU.li 606

TAFPH MH3HK

KHToSHHur 6y 606h TyppH HH3HKKa 6aFHin”iaHaAH. Tckhc-
jiHKAarn TyppH HH3HKHHHr koopahhsts y~apHra HHC6aT3H ypHH
TypyiHH3 6yJIHUIH MyMKHH. JleKHH Typpn HH3HtJHHHr KOOpAHHaTa
y~jiapHra HHc6aTaH ypHH nanaavi SyviMacHH yHH “~aMaBai*T hkkh
y3r3pM3C MHIMaop (YMyM3H HKKH rnspT) epA3MH 6H./I3H 3HHK*
JI3UI MyMKHH. ByHAS3ft y3r3pM3C MHiyiOp.fl3pHHHr )KHHCHr3 K3p36
TyppH HH3HK ypHHHH SHHK-IOBHH TGHrViaMa./13pHHHr KypHHHIUH
~aM Typ~iHga 6y;iaAH.

TyppH MH3HIN TeHr"IBM3CHHH Ty3HIU — yHHHT KOOpAHH3T3
yiyiapnra hhc63T3h ypHHHH aHH~”aS TypraH y3rapMac cOHJiap
epA3MH Sn”iaH TyppH MH3H["HHHr HXTHfipHH Hyi~racHra ~apam;iH
y3r3pyBagn KoopAHHaTa”ap opaomarH MyHocaSaTHH tchivihk
6 k~"3H Hd)OAa KHJIIHUIA3H H60p3T/],Hp.

H#cp »
§ 18 TYFPH HH3HKHHHr EYPMAK KO3<i><I>HU,HEHTJIH

/ TEHrJIAMACH

1. ~TrSH 60673 f(.X,y) = 0 TeHr3M3HHHr JJ,eK3pT KOOPAH-
HaTa”apnra HHc6aT3H, yMVM3H, 6npop hh3hi* Ht*oAa i*mhiiihhh
KypC3Tr3H 3AHK. SHAH ({)3p33 IMHASHAHK,

f(x, y))=Ax + By + C,

HTjHH SnpHHHH Aapa>K3"IH TGHT/13M3 6y./ICHH (6yHA3 A,B, C K03()-
()HU.HeHT~3pH y3r3pMaC, 3HHI® COHA3PA3H H6opaT).



aHHHHDexMAH Yy hbjiiiho9h HBirng hMA x jhhhA Ba HHOIi/Ag ivdv
-ITBdBU BJHMA A MHEHh HdjAx ‘HHIfHBI/JHM £BdBC{) HfHg 'HVBITSQ

<P) 7= *
HOBWBI/UH3X JHHHMHEHHO

HdjAx HBDOOB BJ (g) BtTli-Ok Ag B8 HffBifAg qirainfBdBu bjhMA
X MHEHh HdiAx BITHBJIli-Ap 0 = ? BhHHO.MB Ba 0 = ? BUHBJI/'Aq
qi/aL'fEdBu bjhMA x MHEHh HdjAXx gy hhib ‘Bitt/ok hhdAdAXx
*Ht/BI/HM BI?0(])H HHHOBh
-dBU HBJD3H HBtfHMA BXBHHtfdO JHHHMHEHh HdjAx A B3 HtfBI/HHatr
HDBXBHHU'do hHJHBIimiOg JHHHMHEHh HdiAX — / HBJtfAg HOHh
-HHHHH HBt/'dBI1/'dx9WBdB[J ‘HITS XBdogH HB1/HDH3JHBX JHHHHBhdAg
» HBJImM tfHXIIIBX HBIli"Hg HmHIfBHAH XBgoAw JHHHHMA BDOHtIOgB
JHHHMHEHh HdjAx A [IHBJITHXgB BtfHdoMO! HDOHS.BK >Wdx3WO03J
JHHHA iHtfBI/’/HHatf H X H3H IIH $(j)60)I HBhd Ag jhhhMhehu ndjAx
— (g) HDHhHHdng HBtfdBfAg *HtTBirHHai/ d xawbd bu dBirdotf
-MhkK / Ba ~ HhaOirMHHB HHHHdA JHHHMHEHh HdjAj, ‘DBWAdBJEA
HDBXHMMH  HJHHH3M BH HhaAdBJEA HDBXHMJIH HJIfBSaB HBB'dBI/’
-Ag 7 Ba q 'A ‘X HtTBMBHXBM doVMHw \BthMBi/uHax (9)
*HtTBirAg HOBW
-BlIfJHaX JHHHMHEHh HdjAx gy BWBtfJHaX (g) HAhA JHHHAff] 'H1T6
gHdaHXXHBir gy BXMAh A HHHAh 'HffHBI/-MBO HHHhAx eA BWBITJHaX
Ag '‘BV-BOi/'Ag BI/HdaBM jhhhA bxMAh jy hjbttMhehii HdiAx gy

(0
m.NVVUAg
BBITHAg HniHHHdAH HJIB'E'XB'EO JHHHBNBI/JH3X ‘B3HHIi-HM  EBABC]j)
(Z) y = vS\
dBJB SwAlIf
-q.Bi'i WBk HAhA JHHHArn e<HU'eHBJirndag BJEHg HJBhdAg »
7 -f»8jx = A
HH3
‘gl x = ; — A
‘boithhAM BMHHirjHax (j) dBirAg
= do —sir
- 6= XO- Wd=Sd—Wd = ws
Mn({)oaAw BJi/XBm
<)

BI/HAg mu'tfvuAg imo
-ok HBhdAghA HirxBhdAgHdiAx sdW bVhdbjkhxbh JHHHAg ‘bd
-ITHEBMXA MHEHh 9HITHM g”~ai/irEdEIl BJHMA BDOHttDgB HBVBXMAH ft

novwvvmai nviuanhntpipeoy nvhdfig zurwxnEnh s/ §



‘Wd = & IdO — x
liih€k
‘EHWBIfHM EBdBJ) A B3 X HHHABtfBXBHHI/dOOH HhaAdBJE/J JHHHA
‘gHIfO  HHBXMAH JV dodng BhHBJIfBXDH BtfkHEHh Hdj~X 'HHDI/'yJg

» = &bx N = no

Ba HBJirwdag BJEng dBi/dofftoHiM Am ‘xmrfjmito
EBdB<J) 'HtrBHHraM IfApBM HJBhdAg jO HBJXG Iff[HmBX HBI/'Hg HrilHIf
-BHAB J-BgoAw JHHHHIiIA BDDHtIDgB HH gy HBffdBITHBhdAg hjhi/bJdc
BI/XBITO 'HtTBIfAg MHHB HHdA HBXBgDHH BJHdABI/™A BXBHHtfdoON
JHHHAHEHh Hdj*J- gy Bfflfok Ag ‘BDIfAg wAiraBH HOBhdBIJ XO
HBJD9M HBI/HMA BXBHHtfdO JHHHA B3 HdHg HBtfHdBiniBhd Ag HBJXG
FHJimBX HBITHg HMA BDDHtIDgB JHHHKHEHh HdiAj- gy dBJ\/

'9z ™ Dm

*(92 raBra) HHDirAg HBJirndag kHEHh Hdj.Sx#"
dodng HBJBKIirAg sirairtfBdBU bjh~A A bVbwdxdhd HiZMBhdAgndjAx
6.QX ‘HHtfHBimM EBdBCp tfBaaB JHE£ ‘HHHIMAIV HIIIHtfAg qfai/ITBd
-BH BJHABiIrMA BXBHHCdOOM A BVdBinfOk IJHDAdAx IgHIfA9 BhHir
-dAx HHJA HBXBgDHH BJHdBfMA BXBHHtfdOOH JHHHMHEHh HCJjAN

exuvdogn nvgbnenh
nvgmudvui mnndvg — knm-h ndj”iu nuiv 'npvunvnh vgotpn
nvvng vwvvzHdui nvvotcvdvp nhundng uviuvgonn vzndvvvmim
-ngdoon tudvvdp knemi ndj&iu rnvgnnvonndi vwddOdzt
ehwbithM xogDH HHBwadoax AgraA HBJirAg hwdhM
HhHHMMH  JHHHBtfBDBW HBJITHgAM ‘ITB38B JHG ‘HAhA JHHHAg
*EHIVBXBDdAH HHHMHHHI/
-HM BtfOffm HBITHg BNBITJH9X HfBJKBABIT HhHHdng HgBM JHHHAmM
HBXBgDHH BJHABITBXBHHITdOOM xdBMatT HHMHEHh HdiAi BhlIIHDMB BH
HHHITIHtfHM BIfO"H MHEHh HdiAx BVHDBMDXDHD xdBHDtf JHHHAg

i/nenh ndit}] U



-MHEHh HdjAx ‘Hdeo HBjdog QHHBWBH HXBWOHM JHHH if ImBni

-xA bjhAiii ea hE'el-hM BtfocJ)H HHMHEHh-g HJBtri/xBm ewbimh3x
J-+-X -j- = ABtTHBJIfAg -J- = if iHffBI/HM BtfOC)H HHMHEHh -g HJBff
-ifHBin bwbimhw. ; -f r-5- = A BVHBJirAg ~ = ( -hVbi/hM Btroc()H

HHMHEHh-1 HJBIfrHBm  BWBI/JH31 /-f X = /£ BffHBJtiAg 1= %
‘HBITBDBW ‘(gg IfHBin) HtftfBimog BHBI/HB BtfHAOdXB JHHHBXMAH

MHEHh HdjAx Btftfok A ‘BOI/HdAx gHdnxdBJEX hxbwhhM jhhh
If HIBtIBHBirdHaX (2) yBWXdBJE/f HHHXBWtHM JHHH / dBjy (ir

‘6&Z I'mm 82 00/77

«(dBin/MBm-20 Ba Jg) HtTBXdBJEA HHHHAIA gni/Ag ~fa~BdBU
BJHEA-eA MHEHh Hdj£l BITfOk A ‘BDL-HdAX gHdHXdBJEA HXBKtfHM
JHHH / HIBITBKBU-JH3X(g)' geWXdBJEA HHHXBW5JHM JHHH if dBJy (g

H T1DVMVY2H31 nviHdnhntpfpeox yvhdfig eumunenh vdJfix SI §



HEfBI/AY
(9) Xif = 6
HniHHHA.£>1 JHHHBWBI/®
-JH9X BITHBJXA HBtmmOg dBITBIBHHITAOOM MHEHh Hdi*J- HHH.K 'uV
-i;ok Ag ‘(hpbm hjbe- 08 ‘hei/edbw) hitbxA HBtmmog dBi/BX
-BHHirdoOJi MHEHh HdiAx ‘BDI/Ag 0 = / dBJB BH HVBI/Ag HBJD9>I
HHHHOWOX yH(J)HBW — BDIfAg gH(])HBH ‘HtfBIAAQ HBJD9M HHHHOWOX
XBgoAw JHHHHMA BXBHHtfdO MHEHh HdiAx ‘BDIi-Ag XBgoAw J (Z
*(63 iraem) hHbi/hM i/hhitibx MBhdAg deaxA
HBL"Hg HMHITBHAH XBgoAw JHHHHMA BDDHtIDgB MHEHh HdjA-L BITI/Ok
Ag ‘HBwatf '006 < » Wvok A ‘BDirAg hod ijhcJjhbw Yy dBjy
-(83 ifJiBin) hitbit
-hM irHMraBx MBhdAg dHHXA HBI/'Hg HmHL-BHAY xBgoAw jhhhhMA
BDDHtIDgB MHEHh HdiAx Btfl//Ok Ag ‘>IBK3JJ 'HITe X>d\ = ij HHHAh
‘HI/BirAg 00 6 > r Bfi'if/ok Ag ‘BDi/Ag hod xBgoAw ( dBjy (I
HBirBDBW ‘HITBIf9H HdiAx MHEHh dHg BffyHIfDHM9X
BJHXBWyHM HHkH”"Bk dHg dBk JHHH / Ba ( ‘HHDBWirAg yBTTHBM
HHMOLT 'HH>mAw HrnHHBL'yb bji/’oh hdbi;bh>ih hm§ HdHg ‘HmHi/'Ag
yH(])HBH Hdng bs xBgDAw HdHg 1Ix9 ‘HmHi/’Ag hhcJ)hbn hdbitbhhh
HH~AXBgDAw HDBI/'BHHH JHHH
-dBirA ‘gBdBM BJHHdA hbx
-BgDHH BJHdBir*A BXBHHfdO
-OH JHHHMHEHh HdiAx ‘OQHIT
"Ag XBdogH HBVABIfdovMEW
MHBdg9Ji/B dBifdxgwBdeu .. V' u 0
| Ba % HJIBITHDBKBirJH9X

1z Irwm

(e) /+ Xy =t
JHHHAHEHh HdjAX
*HHHBd9H niHXA  gBI/'UHH
-ibx HHAm Bird9 Ag z
“HI/BX
-BDdANn HHHJHI/HBHG HtfgHX
-dBX HhHHdng JHHHIIHEHhA
HdjAx HJIBffHHI/’'DHH9X HH'LK
‘HHHJHITHdiIAXx JHHHBIM9d09X
BDeAg -HtrirAg J-edogn hbit
-dBITBWBI/JH9X Hi;B5KBdBir HhHHdHg Hdng dBk JHHH (j\r) Ba (~) (£}
HBXBgDHH BJHABITBXBHHirdOOH XdBHO9IT ‘HBI/Hg JHHHA[n 'HITBIfAg
U ) vV = X
HDBWBITIJH9X JHHHKHEHh HOJAX
BtrifOk Ag HHQB ‘(BhHHDHB Ba) HtfBIfAg V HDBDDHTIDgB JHHHBXMAH
dHg dBk HJBirMHEHh Birirok Ag -(/3 raBin) HHDirAg V HDBDDHfIDgB

imem ndijffj, 9z



HBDhS'HBXBgDHH
BJ A IBI/MH3X HBJITHdag 'HHOIrAg ‘xni/HgittJM EBdBtj)
"HH fSdag BWBIi/JHax

(n 0= D+ fiff+ *V
dodng HtfBWBdBir HhHHdng ‘xhi/-ijbi/hM £BdB({) ‘HBifng JHHHArn
mnQVvnU VQocfin Mp.m ndj&iu vgndvwuivnnodo
-om ludvxdQ vwvvznaw o= 0 + 29 + XV dng dvk nvvotcvd
-vqg nhundng uviuvgonn vz 6 va x Whsfidvzs/t 'vwddoax
:£hkbi™M xogon HHBwadoax AgmA HBJfAg HOHdBSDax
JHHHAg HtfHg -Htre HBJHHIffIM XOgDH HrilHHHIfHM BtfoJ)H HBtfHQ
BWBIfJHaX H f BHCBdBir HhHHdng HBXBgDHH BJHdBtfBXBHHtfdOOJI xdBH3ff
JHHHMHEHh HdjAx dug dBk HJBtfHHI/DHHaX Btf(J)BdJBdBH HBJIX"J

H3VWVITIH31 yHWXWX JHHHMHEHh

*HtfBirndag iNAAA bW od BdA>r

HBtTHAg HAhA ITIHEHh HHMHEHh HdjAx BhHflAg BWBHUH3X BtrC"Bd
-JBdBU HOBI*3>I 'EHWBHBra3h HBI/Hg tfOOHW Am Birda Ag EHg

*(f7g ITMBm) HtfBIfAg MHEHh HBJBI/TH EH9

MHEHh HdjAx hbjxA HBirdBL-BXMAH g BS Yy BtTBJKHXBH 'HVW/iQ

- o0s,_
ov

ns§j

‘HWHTB-BrivHB BxMAh g HB/
-HAmM bithA ‘bohhito gBhfA Btr
-HmHI/BHAY HH)HBW jhhhhMA
BDDHtrogB  HHHNdB JHHH  yQ
‘gnirAg bjhmmh JHax hh yQ
HAhA JHHUAmM ‘HDEXA gHDSM
HHHMHIPBHAH ~ HHAHBW  JHHH
-HVA BB HtI3gB MHEHh HBJBfEH
EHg BITHBIBABM BJHAg iHIfBIf
-Ag JH3X BHHHIfdHg z HOH3J
-HBX JHHHA * HMBBI/hMim HIH B X
MBhdAg dnxxA HBffHAM hbit
-ng HmMHirBHAYy xBgoAw jhhh
-hMA BDDHOgB ‘gnxA HBtBX
-MAh y MHEHh ndiAx hbjbi/Zeh
EHg ‘MBAB{f -HOD XBgoAw HBMHM JHHH y BUBI/BDEN JHHHEHY
*HtfBHBIfVHHB bxMAh y bVhA ‘bohhito gBhirA Mnirdng g bvhMA
BXBHHtrdO HAhA JHHHArn ‘HtfBX3H gH33H BfBGJOOBN HBJtfAg

6L njowavsnai nnwtiwfi dunuUnenh ndjfJ~ SI §



JH3X BHHHtfdHg g HBtfHmMmOg dBI/BIBHHIZ'dOOM HHHIIIHI/BHAj XBg
-dAw JHHHHfoA BiBHHtrdO MHEHh udiAX HBJBI/EH EHQ ‘HBWaff

‘8—7 =

H»EHWBdAM
‘BiTHBJBABM gHdHiraniroD HBi/ng BKBii-JHax (g) hhbkbimh3a Ag

e -+ *Z = 6

:HH3ifXg HBJirndag bwbiNh3x AgmA BJEHg
‘XHtfyBimk £BdB(]) ‘HBITBDBW 'HHHwAIV ITIHEHh HHMHEHh HdiA-I-
HBJIfHM BtfOC"H BNBIMH3X A ‘BVirOk HBJIi'Ag HIfflJtfSg HABIALBWIJH>J
jhhh /Ba Yy HBJirAg HdBirdxawBdBU JHHHBKBfJHax /-\-xq = 6
*HtTBirAg HDBWBI/UHOX
JHHHHMA BXBHHtfdO— 0 = X HHS-B ‘HI?BX9X gHmMBI/dHg HBITHg
hMA BXBHHirdO MHEHh Ag BITHBJI/Ag Q — V HAhA JHHHA[7] ‘HffG
H3BWB1TJH3X JHHHKHEHh HdiAx HBJIfAg JH3X BJ V HOBCMOOBW KBIThA
Ba HBJirAg qvairifEdBU bjhMA BXBHHVdo ewbitjhsx v — X (g
*HITBirAg HDBWBITJH3X JHHHHMA BODHHOge BKBI/JH3X 0 = 2~ BtfHEJXtfB
gHirwii BhBMmog HM9 ‘h1Tbx3m gnmai/dug HBirng hMA x MHEHh Ag
BTCHBJirAg 0 = 7 ixBdogn HBtftoHEHh ndiAx HBJifAg jhsx bj / ho
-b({)Odbw hbtthA Ba HBJirAg sirainrBdBU bjh”~A r bog Ag ‘hUei/’Ap

ee vmm - zs v'mm

. HMHHHAAH JHHHBWBfJHOX ‘gHIT
-Ag airaifltedBH BJHJIA BooHtOgB SIHEHR BtTHBIfAG 0 — q Bt m/Bd
-0g gnniBirMoEA hobxMAh hbjiiih03h HBi/ng hMA BOOHtIOgB jhhh

unemi ndjfi£



981-9

HIUHHHdXH JHHHBWBI/JH31

Btficoit Xg iHHOiIrXxg Q— g Ba 0 = V BtTBWBfjh9x (i) XHi/yBfHM
eBdBcj) *EHWEdAs gHdnniNax HHirok dXdxbw 'dng bhb HtfHg .9

*h|Tbi/h M bV

-04>H MHEHh HdiX| XMBH BWWBX BWBI/JH3X Ag ‘BtfHBJBIwAg JH3X

bji/’OH ndng BtrHBJBwirXg haX HBVdBL-xHaH'nH”eoM g Ba Yy hjbV
-Htfi/o A Ba r HhaXdBjeX HJIBtfBWBi/uHax (j) ‘gnimM yBirHXni

mHITBiIrHM BtrOWJ)H HHHMX BXBHHtfdO BDG Ag -HtfBtfXP

0= ar hmo9 O0— xy

HniHHHd Xh
JHHHBWBIrJHax ynwXwX BtnroX Xg iHHOirXg O= 3 Ba 0= g (g

mHtfBraM BHO(])H HHHMX BDDHtIOgB BOG Xg <HVBfXg
0—x HM3 Q= Ag
HmHHHdX»
JHHHBWBIfJH3X gHwXwX BtfiroX XgiHHOIfXg 0= D Ba 0= V (fr
+he’bi/’hM  bitckdJw hhMhe
-Hh ndiXx HBJV-XQ qi/airi/’BdBii bjhMX BDOHtiogB bog Xg *wtiw&g

es vimm

IBDHHtfHM EBdBtf) 1 = J ------ ‘HVBfXg

£-—=* HB 0=0 +Ag

18 nouwvvzudi nnwfiwfi SHmxncrth ndjfi€ g[ §



HmHH

-HdAH JHHHBWBI/JH3X gnnAwA Btri/ok Ag iHHDtfAg 0 = K (E
(81 §) HffBtfHto bVocJjh
HHAHEHh HdiAx HBJXA HBtfHIIIOg dBI/'BXEHHtfdOOH BDG Ag 'HtfBL'Ag

Xy — @

‘bdhhi;hM £BdBJ) y — ——  hm~

:BDIfHh3 HBXBgDHH BJ A BWBI/UH3X Ag HH3 ‘HtTBirAg

0= tff + *v

HmHHHJAH JHHHBHBI/UH3X Btfl/Dk Ag iHHDirAg O~ D (Z
«hITbi/hM bVO()h hhMhe

-Hh HdjAx HBJIfAg WaifttBdBU BJHMA BXBHHtrdo BDG Ag 'HtfBI/'Ag

MraHHHJAH JHHHBWBI/UH3X OHwAwA BtftfOk Ag iHHDIfAg 0 = g (I
HBtfHABIfXH3HtIH({)4)60J1 JHHHBWBIfJH3X Q= D +
-\-6g + Xy ‘HHifBBifH* £EBdB<j> eshwbclAh gHdHmjjax HHHdBIn/oV hbj
-IfAg JH3X BJNOH JHHHHAIBIfHECLBg HBffHABtIXH3HfiH4>4)GOH JHHHA
HH1B ‘HHHABI/IFOk OHOAdAXx HE<LBg JHHHBWBfJH3X ({) HtTHg

*HirBtfAg-"--— HDBXBHHtfdO

liHJHBIfmog Ba ~ HXH3HtIH(K{)60H MBhdAg jhhhA ‘HMHITBIfHA

BIfcXJw HH~AHEHh HdjAx OBtfHAM BWBIMH3X (j) BtTtiOk Ag ‘jiIBWa'td'

©

‘“HHEHWBAAM ‘BITHBJBABX gndHXIIIHI/'OD HBI/Hg BWBI/MHSX
/-t Xy = A

HBJtfHdBtoHh Bff({)BdjedBU HBJXA HHBNBIMH3X Ag 'MBirSg

<2) D Vv

imenh ndjfjx 08



HH'IB ‘(88 i/mbiti)
HHStfAg g H3BW39H HBJ39H HBFHMA BXBHHffdO B3 V H3BW39M
HBJ39M HBtTHMA B30HTI39B JHHHMHEHh HdjAx gy dodH9
-gBi'HM EBdect) 'HffBi/Ag Mhhb nbM HHAJA HBXBg3HH BJHdBIrMA bx
-BHHtrdOOM JHHHMHEHh yBtfHAg BtTtfOk A ‘B3tfAg MHHB HdBIfBW39H
HBJ39H HBITHABIrMA BXBHHtfdOOH JHHHMHEHh HdiAj- dBjy

HDVWVIfJH3X VhHHXg dVITVW33N JHHHMHEHh HddXX 'OS §

(Z£ HtfBifAo i;h30% MHEHh ndiAXx VY hbjhbiZeh ‘HB3dnxniBxAx
HBirng MHEHh HdjAx HHdeirA BdJHA3 ‘gnhoox HHHdBraHdA jhhh
-dBITBXMAH yv B8 HBJHBI/'MHHB BI/HJHtfOHXaX dBIfBXBHHtrdOO>I

-h'e'bhbi/'Mhhb  bxMAh (o 12) N HHgK ‘0 = ~ ‘BDiMg Z = X
‘HtBHBIi-ViHHB bxMAh (g‘X—‘th H|'|C]B ‘HttBi/Ag Cj‘l— - Ass
-i/vdg \ — X :ehwbuox hhbxMAh bxhmmh HtfmBdBM BMMHEHh HdiAx
‘gnxe woaBtf HBirng tfAg HBjraxEodAH bC/0Ohk HhHHdHg
*HH31fHEHh

MHEHh HdjAx HBJtfAg £-X -~ = A H3BWBITIJHOJL 'Z IfODH~"

'isvmm '98 vmm

*(98 i/'MBm) HtfBirAg imsok MHEHh HdjAx hbjbiceh eng
‘2JB3dHxraBxAx HBrag MHEHh NndjAX HHdABIifA BdJHAs ‘gnuox HHHdBIr
-HHdJA JHHHdBI/exMAH g B3 y BVHJHIT3HM9X dBI/,BXBHH'n'dOOY

88 mvwvvzmi Vhnnfig dvwwwwoax ewmiinem ndjfij gz 8§



“o(ri-)ff * “ i = a “ \— — X
HtrBHBIfMHHB BXMAh (3 ‘1) y HH1 B ‘HtfBIfAg S = A 1= X
:HBVBDCV\f
‘EHWBUOX HHHXBPigH~ JHHH A BdjHAa ‘9Hdag XBWfl[Hk HHdgHXXH
dodng BJ X HJIBtfBWei/\IHO9X HAhhA niBI//'MHHB HHHdBITBXBHHirdOOH
jhhhbx™"Ah Hirmsdek bMMhehii HdjAx HBJifAg BfftoowHBi/’epj
*HHDIfHSHh
MHEHh HdiAx HBJIli-Ag 0 = 8+ &7 — X HOBWBIMH3X 'l fODHVV
‘M eifSQ
MHEHh HBJHBIfEH — fcHSHh HdjAx HBJxA HBtfBXMAH BITBHMH HBJHBIf
-JfflHy <HIT'BIfHk BO(])HH meifMHHB HHHABI/'BXBHH'E'dOOH JHHHBXtoAH
HHHH HI*niBdBk BMMHEHh A ‘HAhA HIHEHh ~HSHh HdiAx BhHIjAg
BWB1MH3X HBJradag :BtfHBJifo EJdognxg-e HHAg ‘H'c'BHBVKHHB
BIfAx HBITHg BX*Ah HHHH HHdA JHHH”~HSHh HdjAx BnHHI/’OHJI3X
«HffBifAg Btr§-02 H3Ajif9aM sAd BtfHdjAx Ag ‘HHH
-wAro mHiraH HBirng BSBKkOtfAro BhBkmog bhb bjbjkhxbh Ag
*hhhwAw
niHXIJB gav ‘HVBirHM BtrO{)H HH~HEHh HdjAi. HBImBtfkOSA SHD
-5J3h BWBIi"JH3X Ag HAhA JHHHA[J] -HtfBIfO BdHXHBIALBOHB” HdBtf
-BXBHHtrdOOM JHHHBXMAH HBjmBI"OEA EHOHSh XBMb<p HHBMBL'JH3X

0= i+ a-o+ *--o0
BVHBJBdBk BJ
-HAg -HHIT6 HBI3IT BX~Ah ,HBJImMBIAOEA SHDX3h* KHBX™Ah HBJI/Ag
£HOMOh HdBIfBXBHHtrdOOM Bf f § EHg WEI/Ag £HDM3h HKK ‘HT
-HBKL'O BtfAg BJ6 BIXBKPJHk HIfM3h H3BITBMVH HH3 HdHg HBfi'dBIfBX
-BHHirdOOM ‘bVHBIXNB gmrHM BhBkmog HMB ‘WHEOIKf HJIHITDBKIfAg
JH3XBJifOH JHHHHdNng BITHBJIBmIfAg hak: hbIT A-o sa r-o HAhA hh
-BJBWIfAg JH3X BJIfOH HtfBk ITOEO JHHHBWBtfJH9X HHH3[/* ‘HITBirAg
0==A-0 Ba o= *-0
BHHJBfHBJIfAg Hraah
HdBirXBMOHk JHHH A B3 r BI/MOh Ag ‘BOHHITHM EEdB(J) HVOk XHNHIf

HBJIfHXHH BJtfOH JHHHHJBIALBHHHfc g B3 Yy ‘HHIfOk Ag dBjy
*hhhkAw niHEi BtflfHBm

0= 1+ A-0+ *-0

HHBWBI/-JH3X BhHHAg XdBm HBJITHHAK ‘BfXBMHMB\r 'HtfBtoHh
gHiraH HBPniBiraiBX HHHtBk: HXHH HJITBaSB JHHHBWBL'JHaX hqvq
-BD JHHHAg -3BWe HHHkAw JJHIMH3X yBITHAg ITBaaB JHg 'HITBI/Xg

0.0

i/nenn ndjfrx 75
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HBH31T

©))
HM9

. ‘1= A—— r ——

V *e a \%
:EnmvAg bj j — hhhhcwox bitbhhh BdJHAo

‘o — = + XV
;EHWBEB>uUA BJHOWOX JHA HHHffBk J JHHHBNBIMH3X
HhwAhA V¥Baas jhg HAhA JHHHAg ehhshAw mndHxiraH BJraBra

XMBaBKIBk HHBWBIMH3X A ‘Btftfok HBJBWIfA9 JHOX
BJ/OH HdHg HDtfBil hak HBITHABI/'XH3HNH(])(J)GOM JHHHBWBI/MHaX

0= D+ + *V
HBJIfSg HDBWBIMH3X tfHWAwWA JHHHMHEHh HdjAl Z
0=ei- [Col- are
HH9
‘0= eZ+ M@+ xg‘i —
HM9
* = s N + _s_
1 d ~ X

HDBNBITJH3X JHHH

£ 'S = v BfflTOOHH Xg
'HHOITHEAx HDBWB1TJH3X

JHHHMHEHh HdJAX HBJIrA9 g‘'[ — H3BWO03X HBJ33X HBtTHMA BXBH

eHtrdo Ba g HDBHD3H HBJO3H HBtTHMA BDDHtIOgy 'Z IfODHW

'0= 51 —f <®— ary

-MHEHh HdiAx HAhA JHHHAmM 'S‘l —

HMi

HOBWBI/UH3X JHHHMHEHKh Hd
-jAa hbjhbiteh HAhA jhhhAiji 'S = € ‘S— — V :BVI/'0O3HW Ag
ehhditheAx HOBWBIT
-JH3X JHHHMHEHh HdiA-I- HBJITAq £ HDBWD3M HBJO3M HBITMMA BXBH
-Hirdo BP £ — HDBHD3JI HBJO3H HBVhMA BODHUDpy *[ ITOOHW

58 novKvvzuai vhnnfjg dvvwwoau sumimcnh ndjfix QZ § \



*HtfBHBIftoHHB HBI/'Hg HAEI/XENtfHto XHBdgSJIfB JHHH q BH
v. HHdA jHHHMHCHh Hdj"i Bffirok dB$( *niBmMxA BJHXm Ba HV
-HBdhX BB'HmHrBHyCy IBg
-0oAw JHHHHtoA BIBHHtrdo "s£ VNV[J]
Ba BiTHmMHirBHAg yncJmBw
jhhhhMA eooHtiogB Btrirok g
A 'BoirAg ABgoAw ( Ba gHc{) X
-HBN » dBJB'HVHBdhA BtTHin
-HIfBHAg XBgoAw JHHHHABIf
-MX BIBHHtfdOOH MHEHh Hd
-JA x 'Boi/-Ag xBgoAw fiOBireH
-MH JHHH g Ba V HAhA JHHH
-Arn  uBdogn HBirdBirdov
-M,-.v MHBdgaJi/B dBi/dolTMHw
q Ba V HIBtTBMBI/'JH9IL ‘Hin
-HHHdAn HhHHhA JHHHHOBWBfJH3X kHEHh HdjAx BWBI/UH3X Ag

(o 1 -+ + -T

rHfEirAg BhHIBtfHHAJI HmHHHJAH JHHHX
‘BOHHI/Ag BJ gV HHOWOX BtfBXXH JHHHBWBI/MH3X HJHHO3M HH$

‘gv = 6v + xg HH3 I6v = xq — qv
HH9

‘MBH3tr
‘X —v=do~S0O —sSd ‘v= S0OIlqg= XO

:MH(j)oaAw BJi/XBm

sd__ wd

SO no

:HAhA jhhhA[XI] 'HffBt/-A9
rnEmxA odBeA dBi/XBhdAghA sWd Ba StiO HifHBhdAgHdjAI
'dW = 6 IdO = *

BhHyA9
lFHBin HH1K ‘eHWBI/HM EBdB(J) A Ba X HHHABI/BIBHHtfdOOM Hh
-aAdBjeA jnhhhobxMAh \\[ dodng jhhhA HAhA JHHHAg -hhhwAw
mneAx hhhobhbi/\ih3X jhhh gy HBI/'Hy HWBirdg dsi/BwoaM Ag

gjir- )JdJb I” = SO

iirerth ndjfjl



TpfpU HU3BUK,

'PyrpH HH3HKHHHr KOopAHHaia y~JiapHAaH KecraH KecMa-
enopHHH HHa 6o0im<a fty;i 6UuAan aHHKJiam MyMKHH. <J>apa3 kh-
/NfI/IHK, TyFpH HH3HKHHHT TCHr~aMaCH

AXx + By + C= 0

fiy’\CHH. ByHHHr aScuHcca y*H Crjish ygpamraHH/iaH “och;i Syz-
ran KecMaHH Tonnrn ygqyH Y = 0 (J)apa3 KH”aMH3, nyHKH a6c-
UHCca y~HjiarH >{ap 6np HyKTaHHHr opAHHaTacH Ho;ib fiyjiaAH.
LUyHHHr ynyH 6y xoJiAa TenmaMaHHHr KypHHHiiiH

Ax f-C =10
6yjm6, SyH~aH

6y~ranH. LLIyHra yxmam X — 0 <J)apa3 kh~hS, xoch;i 6y;iraH
By + C = 0 TeHr*aMaHH y ra HHc6aTaH eqraHAa, Tyrpn mh3hk-
HHHr opAHHaia y~HAaH KecraH b KecMa aHHicaHaAH, hihh

M hco 3. TeHr*aMacH 2x 4- 5y — 15 = 0 6y~raH TyrpH hh-
3H"HHHr KoopAHHaia y~apHAaH KecraH KecMa”apn aHH~”"aHCHH.
Tyrpn gH3Hi<HHHr aScuncca yi“HAaH KecraH KecMacHHH aHHA"-
.nam ynyH y = 0 (])apa3 KHjiaMH3. By ~o;iAa TeHmaMaHHHr Ky-
pHHHIUH
2x— 15=0

6y"H6, 6yHAaH
X—a= -f--y = + 75

6yjiaAH. IUyHra yxmam, opAHHaTa y*"HAaH KecraH KecMacHHH
aHHK~iam ywyH X =0 (})apa3 ~H/iHHca

6y/iaAH.

4*. 3hah Ax + By + C= 0 TyrpH HH3HKHHHr KOopAHHaTa”,
yK-iapHAaH KecraH a Ba b KecMajiapHHH H(})OAa i"H”raH (3)
Kacp.iapra MypowaaT ifH”aft"HK. ArapAa 6y KacprapHHHr Max-



§ 21. Tijrpu HU3u”Hum nopMaAb remAaMacu 87

pa>KJiapH, HbHH A Ba £ hhht abco”K)T KHflIMaT*apn ueKCH3
KaMaflnS Sopca, 6y }?0;iAa a Ba b KecMa”apw weKCH3 KaTTa 6yjw 6
CopajxH Ba Tyrpn hh3hk KoopzumaTa y”~apHHH HeKCHS3;iHKAa
KecaAH, H'bHH }$aMOH WeKCH3 y302amraH Tyrpn nhh3nhk TyrnyH-
~acHra o;w6 KecaAH (yTraH § 19 ra Kapa;icHH).

§ 2. TyFPH MH3HKHHHr HOPMAJIb TEHrjlIAMACH

1. Arap Tyrpn HH3HKKa KOopAHHaTa SouiHAaH TymnpH~raH
nepneHAHKy"HpHHHr y3yH;mrH Ba yHHHr aScuncca yi"H SnjiaH
TauiKH”i  KH~raH 6ypriarH aHHI®
6y;ica, y 7~o”Aa Tyrpn hh3hk-
hhht ypHH jjaM aarn” 6y./iaAH.

Oapa3 KH”aflIHK, Snpop AB
Tyrpn HH3HKKa KOopAHHaTn-
jiap 6ouiHAaH Tymnpn~raH UP
nepneHAHKy~apHHHTr y3yH”~nrn
P Ba yHHHr a6cn,Hcca Yy HHHHTr
MycSaT HyHajiHuiH SnjiaH Tarn-
khi KH~raH POS 6ypnarH a
6yjICHH (rnakJi 39), H'bHH r

OP = p, POS = «

IlakKA 30
Tyrpn hhshkhhht KoopAHHa- =

Ta y*apnAaH KecraH KecMajiapn a Ba b Sy~cnH, jrbHn:
0OS=a OR = b
SOP TyrpneypnaK”"H ynSypgaKAa
OP — OS cos a,

p = acosa. (l)
LUyHra yxmam OPR Tyrpn6ypHaK;iH ywSypuaKAa
OP = OR cos (90° — a),
p = bsina, (2
(1) Ba (2) TeHr"HK~apAaH a Ba b hh KHH%acaK:

a= — —



:h!Tbhbi/Mhhb dsir

-diawBdeu d Ba » ‘BDirHuAto bj (~) hbv (g) HDBtfocdJw jhhh w
eHtrBifHyaif hiih AxijbuAji qgirBwdOH hhod jy
HBJtfAg bjf bjxbhdAdAx Ag <HtfBir9>i BJi/ok si/BwdoH bwbi/\ih9x

(g) BHHJBtrifOk HBJI/'AQ BJ6 BJIEWtfH~ yBITHArn HHOD IXBWOtT
id+ iv A —
(S) ., m+ = W
HBtfHAg

m = t -Uis+ 8-S0OD=(2zg + zV)z\w

BtfHBJinXX gBirtTBk: HHdBifAg
Irculs= 2w za ‘®eS°3= zWzV

‘BDI/HdBIX>l BJXBdtrBaM HDBXHHHH HJI/'BSSB HBI2'dBIi,>IHIiF'JH9X Ag

(fr) -d— = wo 'vuis= Wff ‘»sob= wyv
‘HHq.K ‘MBdsH HniHir
-Ag hjhi/hAeA jHHHdBIiAAjiHI?H9ud9u HBjradHm Ax BMKHSHh ndjAx
HBffHmOg dBIfBXBHHirdOOM W J B9 HDAHHD JHHH » HXH9HtIH(J)()SO>I

yjd jhhh A ‘hdAhhdoh jHHHHBhdAg » dodng VYjy hbjitAg hx
-H3HUh4>4)£0H JHHH X HAhA HmHIfAg WBWJdOH JHHHBWBII\IHOX Ag

(9) 0= W3+tWFff+*W YV
£HHBJdHXOBUA>l bjhA hhhhowox bitbmmh
JHHHBWBI/UH9X (O'gHtfHX EBdBtf) HHHOD fIBtCHAg ‘HHDI//Ag HdBIf

-XHaHIIHAGOM JHHHBWBI/ZUH9X (£) HdBI/*XH9HIIH(])Cj)GOM JHHHBWBI/1

-JH9X HIJHB HBKkMHh ‘BtfHEjdHXtfBHAH HHHHONOX BIfBHHH JHHHBWBtf

-JH9X(t) BJHOD A ‘HMMBdgH mHUOX HOD yB'C'HAm HAhA JHHHAg
*HtfBU-9>1 HdiA-I- BJUIHE9 BE'li'HBnNi

(2) '0 = d— ®UISA + » sodx
HHBHBIMHO9X

(1) \ M )-3 +-te-h *:fr

HHq.B ‘HtfBtfAg
HBd9H mHdHXir9H BJfOk StfBWdOH HHHDBWBIfJHOX MHEHh HdjA-L
BtrniHh9 HHHdABIfBIfBDBH BHHJUAX JHHHBHIX9WO09J XHIHtfBHY

mHdHxiraH
YJirok qifyYWdOH HHHDVMIYITIJH3X fcHEHh HdJAX 'TZ §

€8 mndnivaH vsvok wwwdou nnoDWwshnaj. Smem ndjfij, 'gg 8



m—d'— = NnU[S ‘— = NsoD
*

IHXEHWBdAX ‘BtfHBJBd
-bM gHdnxmHifoa HBirng (f?) hhbwbitJH8X hbjhhi/o HAhA itodhW

HXHAh ‘HtTBIfO BfXg HDBWBITIJH3X qifBWdOH JHHHMHEHh Hdi*X

0= 8— + X -jr

‘HBI/BDBW

'hH'bi/'bhbd xBgoAw xMBaBWBk d nvek itoeo jhhhbwbi/jh9x (g
Ba (i = BjSOD+ r juis)

JH3X BjdHg HDHtfHHJHy HdBIALBdI/BaX JHHHABfXH3HtIH(])c])GOM (g
iHtfHEW IfO
Bfyjg bxxbh HBtrdng hxbwhhM JHHHHdng dBk HBtfdBirA HAhA

HHBJIfAg V UIS B8 »SOD HABI/\LH3HTIH(J)4)GOX jhhh (( Bfl y (I
:dHtTBJG

BJAdBIfXBHDADAx HJBtfHtfAto BWBIMH3X Ag <HITBIfHya'ir BHBITJH9A
qifBHdOH HDBNBIfJH3X HJBffmHHHdAx Ag JHHHMHEHh HdiA~"

(f) 0= d—uuisA-fr sod x

‘HtfBirAg BhHJIB'E'HJJAS] HMHHHJAX jhhhbwbi/jhsx
“XBDEBHXA BJHBh HHtfBk ffOEO BdJH”O ‘gHEBMxAM HBtfdDBX HMS§

n J
£ENS £ 1 DsobX

E£EHWBAM BJHHdA JHHH q Ba V HJIBffBWBI/\IH3X

L=-2- _
T %6 A X
AgmA HBJi/Hd
-BMHh Bir4)BdJBdBU HBJXA HHHdABI/'Bt70J)H JHHH q Ba V ‘HITBI/'Ag

\ BUIS

(e) - 7— «

unenh rtddft+ 88



'90 TyFpu wvu3uk,

Sina= 4- = I*Bll—'i W)
~ V a*t B*
P=1i , ~— . (8)
Af hhht mfioAacH (3) ra F;yfiH~rca, AX + By +-C = 0 TemviaMa-

hhht HopMa”~b KypHHHIiiiH ~yA”~ai-nqga 6y;iaAn:

..... e XN B oy S B
Iy astaz TY A+ B TRV A2HBY T

Ax+By+c.=0_ (@

+ V A*+ BIi

PajjnKa~iHHHTr OJiAHAarn = AaH i~aficn Ba”~TAa + Ba Kaftcn
BatjTAa — o-ihiuhh aHHK7iaiu ynyH (8) TemvwkKa ahkK3t jAH”a-
mh3. Ky~"H~raH mapT 6yftima 6y TemviHKHHHr nan TOMOHHAarn
p MycfiaT coh 3AH. UlyHHHr ynyH (8) TemviHKHHHr yHr tomohh
kaM MycSax 6y*Hum ;io3hm. By sea C hhht Hiuopacn 6n”~aH
paAHKa”HHHr nmopacH y3apo TecKapn Sy”~raH ~o”"AarHHa 6y~aAc«.

lilyHHHr 6n”aH, naTHaoAa ym6y i"OHAa kcjihé hhi~h:

AXx --By -f C = 0 memAaManu HopMdAb xo0azcl ueAmu-
ptiui yvyh ynuuz UKKaAa moMonunu nopMaAb Kynaumy6H.uza,
fvbHII

M = 1
y a2+ 52
za Kynaumupuui uepau; uiy 6uacih 6apaeap M huhz uuiopa-
cu meHZAaManum o03od x;adu 6yAzan C huhz uuiopacuza
mecnapu 6yAUiuu uepakK.

M iico”. 6x + 8y — 7= 0 TeHr*aMa HopMa”~b ~"o”ira Ke.a-
THpH.ICHH.

ByHHHr ynyH 3Hr aBBa;i HOpMa”~b KynaftTyBHHHH TonaMH3’

M 1 = 1 o+ 1 = + J .
tVA+B V6482 ~ ~[Too ~ 10°
6epH~raH TeHr*aMaHHHr 030A ~ah — 7 Gy~raHH ynyH M Myc-

6aT 6y~aAH. LLIJyHHHr ywyH:

“

-nr-



§ 22. TCjFpu HU3UK, TeHZMMdCUHU HOpMCLAb %OAZd KeATUpUUI 91

By coHra 6epiijiraH TemviaMaHHHr HKKa”ia tomohhhh KynaftTH-
pP3MH3:
nX° 09 0 "
eKH \ A 7/
0,6a: + 0,8y — 0,7 = 0,
jjeMakK
cosa= 0,6; sin a = 0,8; p = 0,7.

CaBOJiJdiap Ba Macajiajiap

myll. Tyrpn HH3HKHHHr y — kx -f- 1 TeHr.iaMacHAarH Kk Ba |
HHHr ~aHflaft reoMeTpHK Ma-bHo”apa Cop?

v/78. Tyrpn mh3hk Tapra6/H hh3hk?

cx79. k MycGaT Cy~ranna TeHr”"aMa HHMaHH KypcaTaAH? Kk
MaH{)Hft 6y~raHiia-HH? n

vSO. | Myc6aT 6y.ziraH.ua TeHrjiaMa HHMaHH KypcaraAH? / MaH-
cfmft 6y.nraHZi.a-qH?

v/ 81. y = 5 TeHr*aMa HHMaHH KypcaTa/w? n /
>n82. X = — 3 TeHr”iaMa HHMaHH KypcaTa~H? ~ /1.
,.83. X = 0O TeHr“iaMa HHMaHH Kypg.aTaAH? Yy = 0 TeHr;iaMa

HHMaHH KypcaiaAH? n*

VS4. KyftHAarH TeHr~aMa”ap 6wnan HtJjOAa“iaHraH Tyrpn mh-
3H”~apAaH KaflICH”~apn aGcuncca yi"HHHHr Myc6aT ftyHa”Huin
6n~aH yTKHp 6ypiaK Ba Ka”~CH-iaPH ~TMac 6ypqg'aK TauikKHJi
KH”MarH?

dT ~t. 4
1)y= — X +5; 2)y — 1; 3)y = X\ 4)3X— 5a:+ 1= 0;
5)y = — x; 6)3A: = 4y; 7)x + 2y — 4= 0; 8)2a:— 3y = 0.

(, 85. Kyfl[HAarn Tyrpn MH3HK"apjjaH KaftcH”apn KoopAHHaTa./iap
6omH,aaH yTa"H? HKKazia KOOpAHHaTa yi*HHH KecaAH? A6cuHCca
y~nra napaMe”ib? OpAHHaTa y~nra napa”™”~e”b?
Kt IT \/J

l)y + 3= 0; 2)x + 2y = 0; 3)2a - 5= 0; 4)x + y = 2;

5)3y + ai= 0; 6) 6y + 7 = 0; 7) 2a:— y — 1= 0; 8)x = y.

86. yuiéy Tyrpn HH3H”apAaH ~aficH Snpn (2, 3) Hy~TaAaH
yiaAH?

1) 3jc— 5y — 15 = 0;2)4x — 7y + 11 = 0;3)5x — 6y + 8 =0.

1/787. YuiGy Tyrpn HH3H”apAaH j~ap 6iipH a6cuHCca yKH 6h-
jilaH Hega rpa”~yc”H 6ypnaK TauiKH”i kh”3ah?



mx|}H HKXBAH~ABk Am EHWBNBI/UHaX (g) HH3 (f) 'HHMWAW
hiheb>j.iA dBi/MHEHh HdjAx iiAh €HDH3h hbitbxMXh dHg !hvijcn
-VO Bdag QBL-MHHB HHHHAA JHHHMHE£Hh HJIBtTMHITDHHax BX"Ah dHg
:Hire jiBdax NBK itthxAh hhbjkhxbh yBtrHAm BxxBgiry -HtfBXBodAx
HHHJHIFOBNMHHB JHHHHHAA SIHEWh HdiAx HBJXA HBtIBXMAH HBJ
-imdag bdg Ag -HndanxxH hxbwhhM jhhh q BtTBHBINIH3x ()
*H'G'BAHXHBFXBOHBk HHHdABIf
-BXBHHtrdoox jhhhbxMAh (IK‘IX) iy }idng dBk HBtfdBirAg HMHAhA
'HtfBIfAg HgOSBJK JHHHBIfBDBN HBJITHMAM BWBITIJH9X () HX3 (g)

(f) (IXx —x) g= IA— <
1BDHHI/hX EBABCf) ( = -2 -
HX9
(IX-X )-2Z — = *ke— W
\ \Y
HM9
(9) ‘0= (IA— <t) + (hr— X))y

‘BOHHIfO gndHIJE (3) HBtf ([)
(2) ‘0= D+ l6g + '*v
HH'IB ‘WHEOIf HMHAHXHBfXBOHBk HHBKBIMH3X (j) HIBL'BXBHHSJOOX
jhhhbxMAh (IA ilx)iy HAhA jhhhAixi ‘HBdan hiiihxA HBtfBxtoAH
(1A >Xx) iy MHEHh HdjAIHBJHBtfEH BhH"Ag HgBtfBX JHHHBIfBOBW
sEHWBITHK EBdB(])
(D o= D+ 6g+ XYy "V
HHHOBWBI/'JH3X JHHHJIHEHh HdjAx
HBJHBtfEH HAhA JHHHAg “HHDXA HBffBXXAH (IA ‘IX)W Am fcHEHh
HdjAx HBJIffIX BtTOCHH HHA ‘HMHBdaM mHEAXx BHBI/-JH3X HB'E'HAM
BJEHg -HHOIirAg (IA NX) jy bxXAh HBJirndag ‘mh” bl-hM £BdB<|>
«dHITXBdogH HBtfmHSAx HHHDBWBIfJHaX JHHHKHEHh
HdiAx HBJXA HBiIrBXMAH HBJL-Hdag HKHkAw JHG Ba HdHg HBirdBIT
-BIfBDBN HHDOOB HBtfHAg ‘EHNBXA BJdBITBITBDBIM HHDOOB HBJtfAg
HimiHJax BMMHEHh HdjAx Hc'Hg <hhHi;3h gndAa mH bhhjhbit
-Hg HdBtfBWBIMHaX HirdAx JHHHAHEHh HdjAx EHg BhBjdHEO)(

HDVWYITJIH3X
JHHHMHEHh HdJXX HVJX,C HVtfVX~"AH HVJITHdSg *£S

Avtfjr

£6 Tiovwvvzmi smuimenh ndjjji mzifj yvgviiifiu Hmvndag -gg 8§



IUVwWKg JH3X BJ g HD
-BWD9H HBJD3X HBtfHMA BXBHHffdo JHHHMHEHh HdjAx A BtfHBJIfAg

yBfHBM XH3HttH()()EOH y HJIBtIBWBIMHSX 0 = 51 — A~ + *<} 0N

~0<_ *HHDHBtftoHHB B(j)oDBW HJBI/HDBdo JHHHMHEHh RdjftX

0= — As + *9 AgmA hbith9 nmog dBi/BXBHHirdoo>j ‘86 /\

*HHDITHUOX HECH JHHHHBhdAghA HBJHBtfBdBJSh HBIi"Hg HdBI/MA
BXBHHVdOOH BH HBIfHg MHEHh HdiAXx 0= ZI ~ 2+ xf ((»
'0=9—*Z —*t(£ ;0= 0S+~"-argfc 0= | —A—*(f
HHDIfHdHXIf3S BJtfOk WBWAdOH dBITBWBIfJH3X Agm " '96
«0= | — Ag-ar (8 -ON™NN + NiZ 0= 01+ *8 + *9 (I

rHHOi/HdHxiraH BJi/HBin; + = A dBi/BHBirJHax hjbi/hi}A>i ‘£6 n
0=01 —*z — *e(8
‘0= 8+ ~ + ~8(S 0= 91 — *9 — art (I

‘hhdhbitMhhb HdBifBwosx hbjo3x
HBITHdBIrMA BXBHH'C'dOOH JHHHABIfMHEHh HdjAx HJBtfHHA” >6

0=l + "8—*U i0= "9+ ars(9 M= f+ as—*Z (9
ml+xf=te£(f -O= 6+ *£ + xf (£ lars = A(s'Sg — ar= A (i

‘HHDIfHEHh dmfMHEHh HdjAx HJBirHHA”™ 'g0
e-fV-X""* ~ 'HHDIfHEAX HOBWBI/UH9X JHHH
-MHEHh HdjAi HBJirAg JH3X BJ g HdHg dBk JHHHHdBiIrBN33JJ HBJ
-D9X HB'D'HdBIfmHIfBHAH XBgoAw JHHHHABIfMA BXBHHtfdOO}} ZQ/>
*HHDI/HEAX H3BWBIMH3X
JHHHMHEHhA HdjA-L HBJIfAg JH3X BJ g HOBWD9H HBJO3H HEg”"IA
BXBHHtfdO B3 BJ £ — HDBNO3X HBJO3H HBB'HMA BDDHtIDgy fj[Q )Yy
3~ - 2\ -HHofrfiftAx
HDBWBI/MH3X JHHHMHEHh HdjAx HBJXA HBI/Hmog dBITBXBHHI/dOOH
‘gniTHM  iTHxraBx HBhdAg WA og HBirng hMA BDDHtiagy '06/1
'HHOi/heAx
HDBWBIMH3X JHHHMHEHh HdjAx HBJIfAg S H3BW39M HBJ39H HBtT
-HniHirBHAH XBgoAw JHHHHMA BXBHHI/dO ‘gHI/HM ITHHraBX >IBhdAg
0S8l HBirng hhihitbhAh xsgoAiv jhhhhMA BDOHtngy ‘68 ~
n -HHOITHEAX H3BWBITJH9X JHHHMHEHhh
HdjA-L hbjithM fHamBx MBhdAg UV 009 HBrag HniHirBHAy XBg
-0Aw jhhhhMA BDDHtiDgB ‘gnxA HBITHraog dBirBXBHHirdoo)! ‘88

L+ XxX— = ¥ ;g+ x = A
/ 5h
v

bnenh ndijffj. 66



Tyfpu HU3UK,

liHi' ynyH (4) 6kh (3) TeHr”iaMa 6UP 3Mac, 6a”~KH 6e-
(M(xu vy, Hy"TaAaH yTyBHH neKCH3 Kyn TyppH hh3hir-

/i(()OAa-(maK.a 40). LLly caea6AaaH (4) eKH (3)
TeHraaMa TyppH hh3hin-
jiap 6o aM hhhhr TeHr-

yiaMacH AeceiiH;iaAH.

Mhco”. >1(2, 3) HyKTa-
AaH yTraH Typpn hhsh™hhht
(eKH TyppHCH TyppH MH3HK-
jilapHHHTr) TeHr*aMacH Ty3H"i-
chh.

(4) Aarn Xt Ba ytypHHra
SepHJiraH Hyi*TaHHHr koopah-
HaTa”apHHH ~yHMH3:

y — 3= k(x — 2).

UlaKA 40.
Maca”aHHHr xcaBoSH myH -

Aan H6opaT. By TeHr~raMa (2, 3) Hy~rTa”aH yTyBHH “aMMa Typ-
pn HH3H”apHH H@J)OAa KHjiaAH. <£>apa3 i*"H”afi*HK, my hhshk-
JiapAaH aScuHCca yi®“Hra napa./i.Ziejifc> 6y~iraH mh3h~hh aHHiyiam
J103HM 6y~cHH. EyHHHr ynyH £ = 0 (J)apa3 i"H"HHca kh(Joh; Ae-
MaK, 6y ”“~o”Aa hhshfchhht TeHr”~aMacH

y — 3 = 0.

§ 24. EEPHJ1TAH HKKH Hy~TAfIAH yiTAH TyFPH
MH3HKHHHr TEHrJIAMACH

1. <J»apa3 KH"aftNiHK, TeKHC"HKAa hkkh HytjTa 6epn”~raH 6y-
jihé, y~apAaH Gnpn A (xu y,) Ba hkkhhhhch B (x2 y2 Gwvichh.
SATraK naparpat®AaH Ma-b.iyMKH, Chphhhh Hy~TaAaH, snbHH
A (xt, y.) Hy*"TaAan yTraH TyppH HH3HKHHHr TeHr~aMacH

y—vyi= k(x —X,) (D

CyJiaAH. H3”~aHraH hh~hk hkkhhhh Hyiga.naH 2~aM yTHiiiH Ke-—
paK, ulyHHHr ynyH hkkhhhh B (x2, y2) Hy~TaHiiHr KoopAHHaTa-
.Tnpmin TeHi-~aMa i*aHoaT*aHTHpHmMH ./I03HM, a-bHH

y2-yi = k(x2— xj: @)

(1) Ba (2) Tehr~iaMa”apHHHr CHpHAaH k hh aHH~JiaC, ~OJiraH
hkkhhhh TeHr;iaMara KyfiHrn MyMKHH eKH KHCi”acH TeHr~aMa-
~NlapAan 6hphhh, Maca”~aH, (1) hh (2) ra 6y~"Hm CHJiaH k hh
ftyKOTHUi MyMKHH. KefiHHrH j?0"Aa TeHMaMaHHHr KypHHHuUiH



§ 24. EepuAzau ukku Hygradan CjraaH Tgjrpu hu3u”huhs TemAaMacu 95

y-y\ o Xt (3)
woy-Ly X2=Xi

6yjiamm Bepn~ran A (Xu yX Ba B(x2 y2 HyKTa”apAan yTraH
Tyrpn HH3HKHHHr TeHrziaMacH my (3) TeHr*iaMaHHHr y3H 6y;ia-
ah, nyHKH y HKKa%“ia HyKTaHHHr KoopAHHaTa”apHHH KanoaT”aH-
THpaAH-

(3) TGHTJiaMaHH AeTepMHHaHT Iliak~HAa g3HIH MyMKHH, eKH
hkkh Hyi“raAaH yTraH Tyrpn hh3hkhhht TeHr*iaMacHHH CeBocHTa
AeTepMHHaHT maoHAa HH"apHmMm MyMKHH. “~a~n”~TAa, (J)apa3
KHJiafwHK, H3"aHraH TyrpH hh3hkhhht TeHr/iaMacH

Ax + By + C=0 4)

6v.Zichh. By HH3HK A (xX y,) Ba B(x2 y2 Hy~Ta”apAaH yTraH-
Aa 6y HyKTa”apHHHr KoopAHHaTa”iapn (4) TeHr“iaMaHH KaHoaT-
AlaHTHpHmMH .TIO3HM, JTbHH

Axt-f- Byj -f-C — 0, (5)
Axo -j- By2-f- C — 0; (6)

(4), (5) Ba (6) 6hp*hhc”~h TeHrjiaMa.iap cncTeMacHAaH A, B, C
HOMa-bryM KO3$(])HHHeHT”ap HH”apH”"ca

x y 1
X, y4 1 = 0 (7)
x2y21

Cy~raAH. BepH~raH A (xlIs y,) Ba B (X2 y2 Hy~TarapAaH vy rraH
Tyrpn (iiH3HKHHHr TeHr*aMacH myHHHr y3H 6yjiaAH, nyHKH vy
HKKa”ia HyKTaHHHr KoopAHHa'ra”apHHH KaHoaT-ziaHTHpaAH.

M hcoji. (2,5) Ba (— 3, 1) Hy~TajiapAaH yTraH Tyrpn hh-
3HKHHHr TeHr*aMacH Ty3H”ICHH.

ByHHHr ynyH 6epH”raH HyKTajiapmmr KoopAHHaTa.aapHHH
(3) TeHrjiaMara KyaMH3:

y—5 _ X —2
1—5 — 33—
Oku
y—>5 X —2
_4 - ,__,/\5__
P kh

5(y —5) = 4(x — 2),



981—L

*HHOiIimeX|l H3BWBI/UH31 JHHHtoHEHh HdiAx A[JJ 'JH3X

BHHHtfdHg 9H HECH JHHHA ‘HMHBJIfHk I/HXIIIBX MBhdAghA
HIfMBhdAgwdiAx HBH'HAmM HBI"HQ HdBI/raHIfBHX? XBgoAw JHHHHdBL*

-MX BXBHHtfdOOM *9tfxA HBtIBXMAH (Z ‘g) MHEHh HdjAx >01

*HHDICHEAX HdBI/BIMBL-JH3X JHHHHABII'BHBHTB'aW 'B'E'dBirBxMAH (0'i?) J
Ba (g ‘S)E7 ‘(O ‘O) V'"™HdBI/,hA JHHHHdBIfHBhdAg MBhdXphyf -£0I V/4
"HHDI/ HE

-Ax HDBWBIfJHaX JHHHHHOWOX dHg dB~{ 'BtrdBirBXkAH (f ‘g) J Ba
(0g)E7 ‘(1 *I)V" :ndBirhA jHHHHdBiI/HBhdAg MBhdAgh~ ZOl //

«(1'0) Ba (l ‘l—) if :(e '2) Ba (0 ‘0) (8
(9 ‘g) ea (9 o) (Z'(Z2~ 'g—) ea (f ) G

‘hhoitheAx hobwbit
-JH3X JHHHMHEHh HdiAx HBJIXA HBt/BXMAH HXHH HBJtflldsg '[QJ jj

8 'z-) (8 ;fe ‘0) (5:(0 '‘8-) (I
hhditheAx hd
-BWBIiMHaX JHHHVMHEHh HdjAx HBJXA HBIrBXMAH HBJIfHdag QQI

dBIfBfBOB”

‘(I ITMBin) EHWBd
-Am HHHJHIfHBMG BtfMHEHh HdjA-L
dng jHHHdBIrA ‘gBirMHHB HHHd
-BITHHdA JHHHdBIfBXMAH HBJI/Hd
-ag ‘XBMHKBkdB'n' 'HBXG BI/toHSHh
HdjAx dwg bxMAh Bi/BhA ‘xBwa'ff

*0= (s— U -8+

+ (11— 8 -1+ (8— 2)-\ ~
BOITHhAM BJ (6) HBITBOBW
*EHWBJAM gngAMBJBI/AwdocJ) (0i)
HM3 (6) HHHdABIfBXBHHtrdOOH JHHH

-dBirBXxMAH HBJirndag HAhA mndag goaBJK BJiroaBO hbjithhA){
highs'bifo BirAg BirMHEHh ndjAx

dHg dBLBxMAH (g ‘g) j Ba (z I\)g (i ‘i—)y ‘'ifoaaw
exBdogn hbi/hAiti

HgoaBM< hJBt/Hi/'MBin iHBHHwdaxal/ jHHHBIi-BOBw hbjithhA”"

I SA sx
i 8
I =C IX

roi) 0
HM?

1Q novnvvsuaj. SHnnbnem> ndjfii wmif} mwqvihbHh mnm msvndsg &£ §



HH<LB ‘WHEOIf HmHdHXHBtfIXBOHBM HHBWBI/UH9X A HdBIfEXBHHtfdOOH
jhhhbxMAh A9 Birirok A ‘boxA kb5c hbttexMAh (cA ifx) HhiiHhA
MHEHh Ag dBjy <HUBL'HM BtfO()H HHMHEHh HdjAx HBJXA HBI/dBIT
-bxMAh .(cA >2) Ba (IA ‘br) bwbimh9x (/) bitxoMhMbX ‘ehmbhbi/*
-BD'yocJ) hbd1(l) HdAjAx-HBimdjAx HAhA jHHHXg -hhmhXw hihen
BH'HI/'XBm  XHBHHWdaxair HHHgOHBJK JHHHBL-B3BW HBJtfHtfA)]
*HtTBirA9 BtfMHEHh HdjAx dHg dBirA BHHJB'D'HBJirXg XB9BDOhAnN
yBITHAmM E'E'HDBdO HdBL-BXBHHtfdOOM JHHHBXMAH BtfBhA ‘jIBW atf

(6) 0= (tf _ ~")ex + (IA— H)zx + (fa — wyXx
H»5
‘0= (. — &)fIA—ZA) — (Ix — zx) (*A - £A)
HH$
tjt — H—1c
ijr — Er — XC— £

HH'IB ‘WHE
-Of HmMHAHXHBI/UBOHBM HHBHBI/MHO9X Ag HdBI/'BXBHHIT'dOOH JHHHBX
-MAh A BtfHBJxA HBVBXMAH (£fA i£X) HhHHhA MHEHh Ag 'HITEI/Ag

Ix — zx | /C— 5if
(8) *X— X VC— (C

HOBWBI/UH9X JHHHMHEHh HdjAx HBJXA HBtf
-dBI/BXMAH (zd ‘zx) Ba (IA nx) HBOODB BJBWBIAIH9X (£) -EHNBUOX
HHHmHirAg BffMHEHh HdiAx dH9 HBITH9 xdBm HBtTHBM jhhhbxMAh
BtfBh/J -HHDirAg (EA i) Ba (SA Izx) ‘(*A >IX) HdBIi-BXBHHirdOOM
JHHHdBIfA Ba HHDI/Ag HBJITHd9g bxMAh hA ‘HHfHBITHM EBdBJ> Z
*HBJITHh9 HdjAx BI/BOBW ‘MBW9V

‘0=2zI1-fl-S—(8—) -f "
0= Zl + 99- zFf
:ehni<B6> hi
-BWEI/UH9X HBJITHdBMHh HHHABI/'BXBHHII'dOOM JHHHAEI/BXM All HILIt/Z1UI
-99 ‘HAhA mHdAx 9BHHO HHHJIHfHBJI/"Hh9 HdjAx JHHHDIni WIA] —1

0= LI + t9-xf

iinenh najfie
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105. TyppH hh3hi* (2, 5) Hy~TajaH yTM6, KoopAHHaTa y"a-
pHHHHr Myc6aT HyHaJiHiiMapHAa y3apo TeHr KecMajiap >joch;i
i“H”"raH. By KecMa”ap aHHi"aHCHH.

106. Typpn mh3hh (— 1, 1) Hyi“TaAaH yTHO, opAHHSTa yi"H-
hhht MycSaT fiyHa;iHmHAa 3 Snp”iHKKa TeHr KecMa “~och” ~h~-
raH. By HH3H”HHHr a6cu,HCca y~HAaH KecraH KecMacn 3hhi*-
JIBHCHH.

107. (1, 5) Hy~TajiaH myHAaft TyppH MH3HK yTK33H.1CHHKH,
yHHHr opAHHaTa y~HAaH KecraH KecMacH 3 6HpjiHKKa TeHr
6y~"CHH.

108. (2, 3), (—4,-27) Ba (7, 28) Hyi~"Ta”ap 6hp Typpn mh-
3HKAa 6y;ia ojisahmh? Arap 6y~a o;ica, yjiapAaH yTraH TyrpH
MH3HI<HHHr TeHr~aMaCH Ty3H,7ICHH.

109. Hkkh Hy~Ta 6epH”raH: (1, 2) Ba (3, 4). A6cu,hcc3ch 7 ra
TeHr 6y~raH 3-Hyi“raHHHr aBBajirH hkkh Hyi*"TaHH TVTaiiiTHpyB-
HH TyppH HH3HK A3 BOMHA3 6yjlHIUH y~yH, yHHHT OpAHHaTaCH
KaHMa bfJiHuiH KepaK?

y8Jp> HKKH T"FPH MH3HK OPACHfIArH EyPMAK

1. Oapa3 KH7iaft"HK, hkkh Typpn hh3hi® opacHAarn 6ypnaKHH
aHHi~jiaui jio3hm 6y~cHH Ba 6epnjiraH Typpn HH3Hi~iapHHHr TeHr-
~aMa”apn

y — kx-\-l, y= kx + /, (1)
6y"CHH. Arap 6y MH3HiyiapHHHr a6cu.Hcca y"HHHHr Myc6aTfiyHa-
Ahihh 6H”aH TamKH”i ~HJiraH 6ypnaK”apH a Ba p cjDapa3 kh”\hh-
ca, 6y~apAaH icaficH 6HpHHHHr hkkhhhhchash KarrajiHrHra i%a-
pa6, 6epH”irBH Typpn MH3Hi%iap opacHAarH <9 Cyp”~aK

7= t(«-P) (2)
Cy”raAH (m ao 42). ByHziaH

tgy = £ tg(a- P)= * j+ d~ Hgse

(1) TeHrjiaM3”apA3H:
tg« = 6, tgP = *I, (4)

AeM3K,

®
tg 9 ~HfiMaTHHHHr 1"aHCH BairTAa MycGaT eKH MS3HCj)Hfl HH-
AHUIH k HHHT ki A3H K3TT3 eKH KHMHK-flIHrHra 60P;iH~ 6yi\]\6,
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CnpHHHH ~CVIAa TA"FpH MH3H”ap OpaCH/ZiarH yTKHp 6ypHaKHH,
hkkhhhh )$o0.a,n.a yHra KyuiHH 6y~raH yTMac 6ypnaKHH aHH"-
«/iaii/m. Bepn”~raH TyrpH HH3HK”ap opacH/iarH yTKHp 6ypnak

tgf Kki (6)

4>0pMy~aAaH aHHK-'iaHa.uH.
M hcoji, Mhcwi ynyH y = 5x— 15 Ba y = 3X — 4 TyrpH
MH3H”ap opacHAarn CypgaKHH aHHKZiafiMH3.

BepH”~raH TeHr”aMa”apAa k=5 kx= 3. By?apHH (5) ra
KyftcaK,

5—3 1
tg? = -r~5ir = - —
® hh 180° ra TyjiAHpyBHH 6ypnaKHHHr TaHreHCH — ~-y- 6y-
Jia/iH.
2. HKKa”ia hh3hk y3apo napa”™”ejib 6y/iraH "o./i,aa P=
(eKH Ba tg = 0 Sy”iaAH. Hkkhhhh TOMOHAaH
k — kx
1+ kk.°

6y~HiiiH ynyH KacpHHHr Maxpaacn MeKCH3/iHKKa afijiaHHiijH eKH
cypaTH HO7ra aiuiaHHinH KepaK. k Ba kx neK~"H 6y~raHH ynyH
Chphhhh $apa3 Tyrpn Ke~MafiAii, A.6M3K,

k— ki= 0 6kh k — kx (6)
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Oy;iaAH. AKCHH”a, arapAa k — kx 6y;ica, tg<p = 0, ht>hh 9= 0
(6kh t). /J,eMaK, arap”a ukkrjisl TyrpH hhshkhhht SypwaK KO03(j)-
(JHHHeHTJiapH 6np-6HpHra TeHr By;ica, y ~0JiAa HKKa%ia Tyrpn
hh3hk y3apo napa”e”b 6yvi3AH.

lily hasft kh~h6, hkkh Tyrpn ~H3HKHHHr y3apo napa./ijie./i;iHK
map™ rnyHAaH udopaT: ukku myFpu h,U3Uk;huhz y3apo na-
pCLJIJiedLb 6yjiuuiu yiyn, yjiapHUHz 6ypn.aK KoscfitfiuniieHmAa-
pu 6up-6upuza mem 6yAUiuu nepaK ea, aucuHH-a, azapda ukkci-
acl myFpu fU3ii“"Ham 6ypKaK Koatptput®uenmAapu y3apo mem
6yAca, ukkclacl myFpu. HWius 6up-6upuza napaAAeAb 6yAadu.

Maca”raH, Yy = 5Xx — 7 Ba y = 5x + Il TyrpH MH3H”ap 6np-
6npHra napa”uie”b 6y;iaAH, nyHKH y”~apHHHr CypnaK ko3dk|)h-
UHeHT”~apH y3apo TeHr.

HKKa”a TyrpH hh3hi$ 6Hp-6npHra nepneHAHKy”ap 6y./iraH
~QJiAa 9 = 90° Ba tgecp = 0 SyjiaAH. ByHHHr yqyH cJ)opMy~iaHHHr
Maxpa)kKH no”~ra sftjiaHHiun KepaK, hi.hh

14 Kki=o0 eKH k= — ~ (7)

AKCHH7a, 6y uiapT MaBHcyA 6y~ca, tgcp = co b3 €= 90° Sy~aAH.

LUyHAaft j™hjihS, ukkclaci myFpu, kusu”™huhz 6up-6upuza
nepnenduKyAHpAUK uiapmu uiyndau u6opam: ukku myFpu ku-
3UKhuhz y3apo nepnendUKyAHp 6yAuuiu yvyn, yAapuum 6yp-
iaK KodtfitfittUiUeHmACLpu Muydop ea uuiopa o/cu”~amdan 6up-
6upuza mechapu 6yAuuiu AO3UM ea KUffion u”uAadu.

1 2
MacaiaH, y = 3X+ 5 6ddiaH y = --—- j-X —2;y = X + 1
3
CHrYaHy = - y x + 7 TyrpH gH3HK-flap 6np-6HpHra nepneHAHKy-
~ap Sy”~aAH.

3. S hah cflapa3 KH?7iafi*HK, TyrpH HH3HK;i3pHHHr TeHr~aMa-

<13pH
Ax + By + C= 0,

AXX -j- By -f-Ct — 0

U13K/IA3 SepH~raH Sy*CHH. B =0, Bt==0 $apa3 kh;ih6, 6y
TeHr~iaMa”isp Y ra HHc6aT3H eqn~cs:
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6y~apAaH:
A
: B, - ®)

eKH (6) ra MyBOcJ)H~

A

B
6 kh

A = _£ 9

A, Bx ( )

AKCHHna, 6y iuapT TatMMH sra~ca, k= kx 6yj\am. Ulymiaft
kh;ih6, TeHr*aMa”apH VMyMHfl 6y~*raH TyppH MH3HiyiapHHHr Snp-
6Hpnra napa”~”e”ib 6y~ninn ynyH, y3rapyBHH X Ba y KoopAHHa-
TariapHHHr moc KO3(f)4)Hii.HeHT;iapH y3apo nponopunoHa” SyjiH-
UIH JIO3HM Ba KH()OHAHDp.

Maca”~aH, 4x + 6y — 7= 0 Ba 2x-f-3y + 9= 0 T~rpH mh-
3Hiyiap y3apo napa””e”b, nyHKH

4:2 = 6:3.

Arap (8) aaH k Ba kX hhht Ht)o.a.a.7iapH (7) ra ~yfln.ica,
nepneHAHKy”apjiHK y”~yH SyHAaft rnapT Ke;m6 HH”aAH:

eKH

AAt+ BBt= 0 (10)

Ba aKCHHMa CyHaaH (7) Ke”H6 MH”a/in.

HeMaK: memAaMCuiapu yMyMUU 6yAzau ukku myrpii hu-
3u/{fhuhz y3apo nepnenduKyAnp 6yAuiu.ii y'lyn x ea y y3za-
pymu KoopdunamaAapuHUHZ moc KO9<fi<fiuu,ueH.mAapu Kynaum-
MaAapuHUHZ aAze6pauK uurunducu HOAza menz SyAumu ao-

3um ea KuifioHdup.
MacaraH, 3X — 4y — 7= 0 Ba 4x + 3y + 1 —0 Tyrpn mh-

3HK”ap y3apo nepneHAHKyjiap Sy”~a”H, qyHKH
AAt + BBXj= 3-4 — 4*3 = 0



*HiTBii-Xg sirainredBu
BMMHEHh e — XQ = A BH HFBxA HBffBXMAH ({ *3) A HXHAh ‘HITBIT
-Ag heA JHHHAmM h3bwbi/\ih3x jhhhMhehh HdiAx hbjhbi;e{®

‘0= 6— ~— *Q
‘0l— XE= \—A
'(Z — ac)e = | — *

‘MBwal/ NHEOf HmHifAg
= ~ HAhA HmnirAg wairifBdBu bMMhehii g — rrg = A JHHHAg

Z—x)y= i—A
HOBWBL-JH9X
JHHHA‘HAhA HHBJIA HBIirBIMAH (I ‘Z) MHEHh HdiAx HBJHBI/'E]-]
*HHDIfHEAX H3EWBI/UH3X JHHHKHEHh HdiAx HBJfAg tU31/I/BdBU bM

-MHEHh ndjAx g — X — A ‘gnxA hbitbiMAh (j ‘g) 'i itodhvv
e 'HtfBifAg
" 0= (1 — *)ff— (** — 6)Vv
/ hm?
V_
g

HOBWBI/UH3X JHHHMHEHh HdiAx HBJHBfEH ‘HAhA HHBIitfAg

3L =JL— = *»
f [

BhHyAg HxdBm xHirdKi/vAjiHtfHaudau Ba

Btfirok Ag ‘BDirAg

0= 3+ tg + *V
HOBWB1TJH3X JHHHAHEHh HBJITHdag BtTdBiy
‘ HtTBI/Ag
0= (A —A)Ilg+ (Ix —x)
HM9
(br — x)-y-— = "A— A

HDBWBIAIH3X JHHHAMHE
-Hh HdiAx HBJHBtfEH BITI/Ok Ag HAhA JHHHA[r[ 'WHEOIf HmHtfAg

t — * tV

novwvven3i imenn duvfiHnguaudau mta qvavvvdvu nUUnenfr gz §



HAhA HmHi/Xg dBi/XMH'n'Haudau
BJ (I) JHHHAg 'HITBirAg (s) HDBWBtfJHaXx JHHHA HAhA JHHHAfN
«jiBdaH HmMHIA hbi/bxMAh (IA ilX) MHEHh HdjAX hbjheiZe~ ‘'shw
-BtfHM BMBMOkAw BVgHIdBX HJBVHdoMCH HAhA JHHHAg ‘'HHOI/Ag
jiBdaM iiiheAx hhhobwbi;jh3x JHHHMHEHh HdiA-L HBJi/Ag dBirAMHir
-Haudan B~MHEHh ndjAXx (t) ‘gnxA hbVbxMAh ("A ‘IX) HtfHg

-HtTBirAg

HM3

(IX_X')T/ ————— = >A—A

v

HOBWBIi'JHSX JHHHMHEHh HBJHBIfEH B3

\Y H
BWok: Ag ‘BDi/Ag

o“ D+ tg + Xy

HDBWBI\IH3X JHHHMHEHh HBJimdag BVdBjy
*HI/BdHXHBirXxBOHBM HHXdBHI BIfBHHH HBJVHHAM BtfBI/'B3BW BWBIi*
-JHaxAg HHHAh ‘HtfBIfAg HOBWBI/UH3X JHHHMHEHh HdI®"L HBJHBtEH

(X —x)>xg=1A— A

‘MBHan' "WHEOf HmHI/Ag

XN = n
HAhA JHHH
-Ag ‘MBdaH HmHirAg qiraiwedeu bj (j) MHEHh hbjhbl-eh ‘HtfBtfAg
(2) (br — x)y = 16— A

HDBWBI/MH9X JHHHA HAhA
JHHHAmM "HtrBxA HBti BX*AH (A nX) MHEHh HdjAX HBJHBI/EH
:ehnbi;hM bwbmoXAw HBTTHAg HAhA JHHHAg 'HHOIifAg hbjhhithM
gBITBX niHUOX HHMHEHh HdjAx HBJIfAg gi/airirBdBU BMilHEHh HdjAX
HBJirndag ‘gnNXA hblTbxMAh HBJradag ‘hhl-hbi/hM EBdBcj> 'HHOirAg

(n i+ xqg=6

MHEHh HdjA-i HBJimdag Ba (IA NnX) bxMAh HBJradag <[

HDVWYLfJHaX JHHHMHEHh HdJyJX >
HYJirxa dBir*HtTHaudau H>i3 qirsinrvdvu VM HEHNAh \
Hdjyji HYJITHdag ‘gHXX HVtrVIMXH HVJITHdag 928§ 7/

r ft\
ilnenh ndjfij, Q O
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Mhcoji 2. (— 3, 2) Hy"TaAaH y™6, 5X— Ay+ 1= 0 Typ-
pH HH3Hi*a napa”~”ie”b Sy~raH Typpn HH3HiI"HHHr TemviaMacH
Ty3HJICHH.

M37~aHraH Typpn mh3h™ (— 3, 2) Hyi"TaAaH yTrami .ynyH,
Yy hhht 'reHr~iaMacH

y— 2= fc(x + 3).
K nhhht t;HftMaTHHH aHwyiam ynyH 6epH~”raH TeHr;iaMaHH Yy ra
HHc6aTaH eM3MH3:

H3”aHraH Typpn *iH3Hi"HHHr Gepn”~raH MH3H”a napa”e”™b 6y-

eihiiih y*yH k= -j- Sy~HixiH ;io3hm. J],eMaKkK,

y -2 =4 (x + 3)
6kh
4y — 8 = 5x -f- 15,
eKH
5x — 4y + 23 = 0.
H3”~aHraH Typpn MH3ni"HHHr TeHiviaMacn myHHHr y3H 6y;ia-
ah, nyHKH y~yHH”raH HKKa”a mapran Ta-bMHH i*hm ah.
2

M hcoji 3. (1, — 2) Hyi"TaAaH y™6, y = -g-X — 5 Typpn

MH3H”~Ka nepneHAHKy”iap 6y~raH Typpn mh3hkhhhp TeHrjiaMacH
Ty3HACHH.
H3JiaHraH Typpn mh3nh~ (1, — 2) Hyi~'TaAaH yTraHH yqyHyHHHT
TeHr*aMacH
y+ 2= k(x—1)

2
CyjiaAH. BepHJiraH TeHr~aMaAa kt= -j-. FlepneHAHKy~ HpAHK

mapTH fiyfiHMa, H3”aHraH HH3Hf(HHHr Gepn”~raH gH3Hi”a nep-
neHAHKy”~np Sy”~nuiH yqyH

Sy"HUIH JIO3HM. XleMaK,

y+ 2= -47r (x - 1),

eKH
2y 4= — 3x -)- 3,
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eKH
3jc+ 2y + 1= 0.

M hcoj 4.Byp~aK”~apH ygrapHHHHr KoopAHHaTa”apn A (2, 3),
B(— 5,— 3) Ba C(4, — 2) SyjiraH yHSypnaKHHHr A Sypgarn
y MHAaH BC TOMOHHra TymnpH~raH 6GajiaHAJiHrnHHHr TeHr;iaMa-
CH Ty3HJICHH.

A (2, 3) HyKTa”aH yTraH Tyrpn hhshkhhht TeHr~aMacn

y—3= k(x-2) (A)
6y/ia,0,H. H37aHraH MH3HK yHSypnaKHHHr AC TOMOHHra nep-
neHAHKy~Hp Sy~ HniH KepaK. IHlyHHHr ynyH BC HHHr TeHr a-
MacHHH Ty3Hmra Tyrpn Ke”a™H. B(— 5, — 3) Ba C (4, — 2)HyK-

Ta~ap”aH yTraH Tyrpn hhshkhhht TeHr*aMacn KyiiHAarHga 6y-
.mah:

y +3 X+ 5

-2 +3 —4+5 "

eKH
y+3 x + 5
1 9 !
eKH
X — 9y - 22 = 0, - (B)
dyHAaH

(<4) Ba (B) HHHr y3apo nepneHAHKyjiap gyjininH yuyH
k — -——-= — 9 Cy”HuiH ~03hm. IllyHHHr ynyH H3*aHraH 6a-

N"aHANHKHHHr TeHr”~iaMacH
y— 3= —9(x—2),
eKH
9x + y— 21 =0.
By 1H3HK hkkh uiapTHH TaisMHH 3T3AH: y A (2, 3) Hy~TaAan
yTaAH, HyHKH
9-2+ 3-21 =0

Ba BC ra nepneHAHKyjmp {k = ~g~, kt= — 9™

Macajiajiap

110. TeHr*aMa”™apn x + y+ 4= 0 Ba XxX—y + 3= 0 Syzran
TyrpH qH3HK”iap opacHAarn CypMaK aHHtj*aHCHH.
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111. TemviaMa.aapH 2x—y = 0 Ba 3x+ y— 1=0 6y;iraH
TyFpH MH3H~"ap opacH”arH Syp”~aK aHniyiaHCHH.
/( 112. BypnaK-iapn yM~iapHHHHr KOOpAHHaTajiapH: A (0, 0),
B (3, 5) Ba C (7, 0) 6y;iraH yiSypgaKHHHr SypgaK-ziapH 3hhf*-
J13HCHH.

113. BypMaK~apn yM~tiapHHHHF KOOpAHHaTa.napH A (1, 3), B (5,
— 3) Ba C(—4, 2) Sy*raH ygSypHaKHHHr SypgaKjiapn aHHi"-
jlaHCHH (rpa”~yc”~ap 6wnaw).
( 114. (5,-2) HyKTa/uiH yTn6, y = -~-x + 3 Typpn HH3ni*a
napajisie;ib Sy~raH Typpn hh3h~"hhhp TeHrjiaMacn Ty3HAICHH.

115. (2, 1) Hyi*Ta/iaH y™ 6, y — -~-Xx— 1 TyppH HH3HK 6n-
JiaH 45° SypnaK tsuikha tjH”"raH Typpn hh3h~hhhp TeHr”iaMacn
Ty3HJICHH.

116. KoopAHHaTa”ap 6omnAaH ymS, 6x+ 2y— 1=0 Typ-
“h MH3H”a napa””e”b Sy~raH Typpn hh3hkhhhp TeHr*aMacn
Ty3HAICHH.

117. KyftHAarH TeHr~aMa”ap 6n;iaH Sepn-rcraH Typpn mh3hi<-
jlapHHHr y3apo napa”e"HK mapra TonHJicHH:

118. yngypnaK SypnaK”~apHHHHr yg~apn: >1 (0, 0), s5(1, 2)
Ba C (— 2, 3) Hy~Ta”apaa. ByHHHr HCTa”raH hkkh tomohhhhhf
ypracnAaH yTraH TyppH mh3hi$ KO~raH yHUHHH TOMOHNra na-
pa~enJinrH hcSot i“h~hhchh.

/ 119. (0,— 2) Hy~TaAaH y™ 6, y — x — 5= 0 TyppH HH3Hi%a
nepneHAHKy”ap 6y.araH TyppH HH3ni*HHHr TeHr*aMacn Ty 3HJicHH.
/ 120. (5,— 3) Hyi~TaAaH yraS, 4x+3y— 15= 0 Typpn hh-
3HK”a nepneHAHKy~np 6y~raH Typpn HH3H"HHHr TeHr~aMacH
Ty3H/ICHH.

( 121. YMSypMaK gypnaK”~apHHHHr yg~apn: A (2, 5), B (2, —3)
Ba C (4, — 1) Hy~Ta”iapAa. By yHfiypnakK Sa”aHA”iHK~apHHHHr
Tenr~iaMajiapn Ty3HJicnH.

122. YgCypMaK SypnaK”apHHHHr yn”apn: A (—2, 3), B (0, 0)
Ba C (3, 5) Hyi~rTa”apAa. ByHHHr *ap 6np tomohhhhht ypTacnra
nepneHAHKyjiap 6y;iraH Typpn HH3H”apHHHr TeHr~*aMa”apn Ty-
3HJICHH.

123. A hiihp KHftMam KaHAafl Sy~“raHAa 2a: + 3y — 5 = OBa
5x + Ay -]-1=0 TyppH MH3HKJiap y3apo napa”~”e”b 6y;iaAH?
y3apo nepneiiAHKy*"Hp 6y~aAH?
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§ 27. HKKH TYFPH MH3HKHHHr EHP-EHPH BHJ1AH KECHIIirAH
Hyi*TACH

_ <t>apa3 Kfljiafuihk, 6epnjiraH TyrpH HH3HK” apHHHr TeHr.iaMa-
e Ax + By + C= 0, |
A\X -f-Bx + Cx= 0 J

6yjicHH. HKKa’\a hh3h|$ 6n£ 6HpH 6HJ|aH KechraHAa—KecHui

rat HHr ara® apn moiaj ynyH

wxM H S NaMH, ht>hh (1) HH rH|AH3 lapH 6y/ |aAH JeMaK fk-

a’a HH3HKHHHF 6Hp-6npH 6n:iaH KecnmiaH o y"TacKHH aHHK”am

X"a HH H})OAa "HjiraH eHr’\aMa"apHH 6Hp"amrapH6 ewm 6h-

Ia 6ynam LLIyHHHr ynyH (1) hh x Bay ra HHcOaTaH enaMH3:

-C B
- —CtBt BCt— BtC

A B ABi— AtB

At Bx

@)

A -C

A\ — C, AtC — A CA
y = 1 B, A Bt— AtB

At Bt

3 hah X Ba y hh H@Q)OAa KHJiraH 6y Kacp”apHH tckuihph$S
KypaMH3. Arap:

1) KacpniapHHHr yMyMHfi Ma'xpawn ABt— AtB Ho”ra TeHr
6y~"Maca, X Bay aHH” H"AH37”apra ara 6ynaAH Ba y”~ap HKKajia
MH3HKHHHT 6np-6HpH SH”iaH KeCHIliraH HyKTaCHHHHr KOOpAHHaTa-
jiapH 6y~a/m;

2) Kacp~iapHHHr cypaT”~apHAaH KaftctH 6hph Ho”ra TeHr
6y~"MaraH ~o./iAa MaxpaacH HOJira afl*aHca, y xo”"iAa

X = 00ty = 00

6y"aAH. By aca HKKa“ia MH3HKHHHr KecnuiraH Hyi“racH mckch&
y30KAa"HrHHH 6kh SomKana kh;ih6 aifrraHAa, y*apHHHr y3apo*
napajuiejiJiHrHHH KypcaTaAH. Xa”HKaTAa,

ABt—AXB =0

6y~raHAa, 6yHAaH



Tf/rpu hu3WK,

A

Ai bl

Cwi\n6, napaqjidiedi]WK map™ Ke”inS miv,am Ba

3) KacpjiapHHHr yMyMHH MaxpajkH ABX— AX8 Ba cypaivia-
pHAaH 6npH, Maca”aH, 5C, — B> HOJira afl*raHca y “~o./iAa yMy-
m.ih hkkhhhh cypaTH ”~aM HO./ira aiuiaHaAH. >(a”Hi$aTAa, 6hphh-
mh TeHrMiHKHH C ra Ba hkkhhhhchhh A ra KynanrapcaK:

ABtC — AMBC = o,
ABCi — ADXC = o,

SyjiapHH ~a”~a6 KymraHAa
ABClI— AIBC = 0>

eKH
B(ACIi-AtC)= Q
eKH
ACt— AtC*-0, [B ™ 0)
eKH

A,C — ACX= o

gyviaAH. By aca hkkhhmh KacpHHHr cyparaAaH HSopaT. LUyHHHr
6MaH 6y ~(MAa

HeMaK, 6y ~o”"Aa hkkh mhsh~hkht KecnmraH Hy~TacH aHHI"
3Mac: X Ba y hhht hjHHMaiviapH hckch3 Kyn eKH HKKa/ia hh3hk-
HHHr yMyMHH Hy~TajiapH neKCH3 Kyn. By sea HKKa”ia HH3Ht{HHHTr
6np/iauiné KeTraH~"nrHHn KypcaTaAH. LUyHHHr dn”aH 6apaBap:

ABX— AB — 0 Ba BtC —o
Cy~raH ~cviAa, Gy~apAaH
A B C
At Bi B, cl

Ckh

6y~raAH. ArapAa 6y HHcCaTviapHHHr yMyMnn KHnMam m <J)apa3
KH”~HHca, y j~o"MAa:

A —mAu B —mBu C — m.Cx
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6y;iaztfi. By TeHr;iHK;iapAaH 6hphhiihchhh X ra Ba hkkhhmhchhh
y ra KynaHTHpnS, cyHrpa y”iapHH xaA-'iaC Kyuican:

AX+ By+ C=m (AXXx+ Bx + C,).

*a HHa IOKOpHAara $hkphh hc6ot ~H;iaAH. JXeMaKt
me, apu yMyMuu. Oyjizan ukku myFpu hU3U”huhz 6up-
Gup i 6upjiauiu6 Kemuuiu yiyn yAapnuuz %aMMa moc
KOdtycfiui®ueHtruiapu y3apo nponopUfUona/L 6yjiuuiu uiapm.

MacaraH, 5X — 6y + 8= 0 Ba 20X — 24y + 32 = 0 6np Tyr-
p« MH3HKHH H()OAa ~H”aAH, ~yHKH 5 :20 = 6 :24 = 8: 32. “~a”n-
KaTAa, hkkhhmh TeHryiaMaHHHr HKKa”ia tomohh 4 ra Sy~HHca,
AHpHHHH TeHr~aMa ”“ochji 6yviaAH.

§ 28. yM TYFPH MH3HKHHHr BMP HYKTANAH yTHIU I11APTH

<J>apa3 KH”"aft*"HK, 6epnj;iraH Tyrpn gH3HK”apHHHr TeHr*aMa-

jiapH

Ax + By 4-C =0,

A\X 4- By + Cx= o,

AoX 4" B>y 4" C2~ Q
6y~cHH. y*iajia to3hk 6np HyKTaAa y”~pamraHAa y HyKTaHHHr
KOOpAHHaTa”apH yMa”ra TeHr"iaMaHH KaHoaT.iaHTHpHiiiH 7"i03HM.
Hkkh HOMa-b”iyMA"H yq TeHr~iaMaHH KaHoaTJiaHTHpHIin ynyH vy
TeHrjiaMa”apHHHr Koac"™HUHeHT”apHAaH Ty3H”raH AeTepMHHaHT
Ho~ra afljiaHHHIH Ao3hm. LIiyHHHr yiyH yn Tyrpn mhshkhhht
6np Hy~TaAaH yTHiu uiapTH

A B C
Al BXxCx = o
A2Bo Co
6y~aAH. Arap MH3H”ap 6np HyKTaAa ynpauiraHAa y Hyi“raHH
aHHK-'iam jio3hm 6y;ica, y xo”~Aa depH”raH TeBr~aMa”apAaH hk-
KHTacHHH 6Hp~amrapH6 e"Hrn KepaK 6y;iaAH.
M hco”. TeHraaMa”apH

2x 4-3y — 13 ==0,
3X— 2y = o0,
X 4*2y — 8 = 0
6y/iraH TyrpH MH3H”apHHHr 6np Hy~TaAaH yraiiiH cHuaS Kypnji-

chh; 6np Hykt3A3h yTraH ~o0.iAa y HyKTaHHHr KoopAHHaTa/iapn
aHHI™.iaHCHH.



‘0= D+ 6g+ *V
HDBIMBI/'JHSX

jhhhA HAhA jhhhAui -mve hbji*hM EBdBc)) Btn/>iBin qu-BHAOH
HHHDBWBIfJHaX JHHH gy £HQ EITniHdBMHh HHBIZ-AWdO(]) Ag |

(9 -1d — 4 ujs 'X-f4asodIX |= p
«.HtfBi/vCg

BhHJBI/HHAM HraitHHdAH JHHHBtfAwdotf) HAhA JHHHAIJ] 'HITBHHIrO
BJgODHk HXBWHHM XOIIfODgB XBMB() jhhhA HAhA HHBJI/Ag B(])ODBIV
HJBt/HDBdo Mhshii HdjAx HBJimdag HBimg bxMAh HBJimdag P

(9) '(d—a4 utsIA -f 4sod &) — = p

BI/i/ok: Ag Ba Hire dBirax ndjAx BJrnHdHxrnBHUB bj (p — d)
HH (p -f d) Btfirok: HBJIfAg BfHHOWOX HhHHHHH JHHH gy BxMAh IV

(™) 'd— 4 uis + 4sodIx = p
:H/BMHh gHiraji Bi/AwdocJ) hjbl/ZhhAM HAhA P HBtfHAg
‘0= (p-I-d) — 4uis + 4sod Ix

HHAIS “WHeOlilHrnHAHXHBIfXBOHBM HHBJMBI/UH3X (£) HdBI/'BXBHHB'dOOH
jhhhbxMAh A HAhA HHBJfAg Btf Igly bxMAh (IA nx)w <HffBtfAg

VP VAITI

HDBWBITJH3X JHHH Ilg ly HAhA HHBJIfAg 4 HJBh
-dAg hbji/hM iraxmBX HBirag xqgq jhhh so hbl/howox HhHHHJij*
(2) P+ d= SO

‘WN + XO = SX+ UO = SO

HMD

‘HAhA jhhhAJ[ji
eHtfe hjhithAsA jhhh #0 HH<IK ‘JHHHdBiI*AjiHU'Haudau HBJrad
-nraAx bj gy HBI/Hniog dBifBXBHHtrdoox — d HJIBVBWBIifJHax ()

i v(poovtv mvgnjvdo 3nem ndjfii nvvng viUHu -gg §



‘HHwAiraew 'EHiIMBdHNiAXx hh gmmM dmr~JiHI/Haudau bMMhehh
BtfBNHH HBI/Hmog dBI/BXBHHiidOOX B3 EHWBEBHxXA HH 'g'y QHITHM
wgmfBdBu bj g~HeffBXMAH HAhA meirSwHB hhbcjodbw Ag
mp=NW
hhik *‘HHDirAg P bcJjoobw Ag ‘HI/BHChir/C
HBimg HjnraAeA JHHHdKirAHHmpudau HBJimdHmAx bj gy Hitr

-BXMAh A BCjjOOBM HJBtTHOBAO MHEHh HdjXx g y HBIfHg BXMAh ~
«(g~ li-jiBra) EHWBiraM EBdB(]) (1A ‘IX)iY hhbxMAh HBJI/Hd9g Bn

(n o= d— Aiiis A+ 2soar

. HHHOBWBITIJH9X JHHHMHEHh HdjAx gy HBJI/'Hd9g
V<J>03VW HJVtfH3VdO MHEHh HdJXX HVLTH9 V1>MH '6S §

'invv"?2AW -HtrBHBirXBOHBM Ildng dBk JHHHABL'A

‘0= 8— e-s + 3
I0O=-£-Z — Z-£
‘0= 81 — S-S+ Sr5

‘BDL-HhA” BjdBITBWBI/JH9X HBJIffldag Hd
-Bi/BXBHHirdooH jhhhbxMAh hbjithuox ‘bITxbMhMbX 'HtfBtfAg (g ‘A
KDBXMAh HBJImMHO09> o0dBSA JHHHMHEHh IlidiAx BITBhA ‘HBWO']'

Z |
8 s — 8
- = A Z= — = = X
(V4 91

0] 0

;JEHWBh9 HHdABfA ‘gHITO HHHOHhHHhA B3 HhHHXJIH ‘HBtfBOBW IHHHDBX
-HMHH HBI/dBI/'SWBI/JHaX HBJtfHd9g HAhA niBfMHHB HHHABIi'BXBHHI?
-dooH jhhhbxMAh ~ ‘HirBXA hbitbxMAh dng MHEHh Bi/BhA ‘hbwji/

3 -8
‘0 = K)1 + K>1 - — 8 — 81 - =
8 Zz
8 -3 |
0 3 — 8
81-8 3

IEHWBdAs gBirgoonk hhA ‘gHEAx xHBHHwd9X9tf i
-H(J)(J)eOX JHHHIBfBWBIi-JH9X HBJimd9g HAhA [IlIHIi9

bnem ndjfji
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‘HHOIttlsAx HDBKBL\IH3X JHHHMHEHh HdjAx HEJI/Ag JH3X

BJ 8'0 HDAhKD JHHHHJBhdAg HBJLU'HM I/HXIHEX HBITHQ HITIHI/BH/CI}
XBgoAw jhhhhMA EOOHnogB ‘'gnxA heVexMAh (3 ‘1—) '9gi

dBifEIfBOBw mEirBdy

*HH3ITHUOX E~ODBK HJEtfHOEdO
dBirtiHEHh Hdixx O= L— A8+ XZ Ba 0= Il — A9+ xfr(*GEL/

'ffroiyXg

JH3X BHMHI/dHg £ B(J)OOEW HJIBfHDBdO BXMAh (3 ‘g) HEIfflg JHHHA
‘H.HKHOI/HEBHXA MHEHh HdjAx HBITHAmM HBtTEXMAH (£ — X )(<fE\;

*HHOI/HEAXx HdBITBKBirjHaX JHHHHABI'EOHd.D”bHg

HdBli-HBhdAg HMhH JHHHXBhdAghA Ag <BtrdEIfBxMAH (8 ‘9)3 BH
(0 ‘0l1) 9 “(0 ‘0)V  :HdBirhA JHHHHdBirHBhdAg XBhdAgh/j -££i

*hhditheAx hdbw

-BITIJH3X JHHHHDB3HdXM3DOHg XEhdAg HJBMDBdo dBI/MHEHh HdjAx
HBjirAg gq= A— X£ BaO0= 91 + AE£ — X HdBifBWBirjHaj, '381

‘HHOIMuUOX HdBIT

-mhithAeA JHHHHABI/jrairtTHBiI/'Bg HBhdAghA Ag -BtrdBi/BxMAH (3 '3)

Ba (£ 11—) ‘(0 ‘0) HdEifhA jHHHHdBIir>iBhdAg XBhdAgh~ -ifi
'HHOIMHOX B(j303BIM HJBOTO

-Edo jJHHHKHEHh ndiAx 0= L— x usi/ng bxMAh (z — ‘t) "081
‘“HHDIffIHOX E()OOBW HJBITHDBAO

jhhhMhehii ndjAx 0= g — A— Xz HEimg bxMAh (3— ‘1) *631

(JHEFEXA HEttEX
-MAh dng dsirMHEHh HdjAx o= f + A-— XZ Ba 0= D + Af£ + XV

‘0= Z— Ag+ :rf£ iBtrHBJirAg hbIThbM hxbwhhM jhhh j ‘831

tHKHITBXA HBUBX

-MAh dng HOEirBhA JHHHJEI/MHEHh HdjAx HBJifAg q = 9+ Ag+ xf
Ba 0= 8+ Ag+ XL ‘0= 9+ A/ + X8 HdBIfEWBIMH3i 7,31

*hhoi/heAx hdbm

-BI/UH3X JHHHMHEHh HdjAx HEJtfAg dKIfAXHtfHaudaH BJHOHhHHdNg

jHHHdBIirA ‘gnxA hbcexMAh HBjmnoax dBirMHEHh ndiAx HBJirAg
0= 83+ Ag— X8 BH q= g— AE£+ xf HdBIfEWBuuHai *931

*HHOIfHEAx HDBWBIAIH3X JHHHMHEHh HdjAx HBJJ.A

HBITHraOg dBI/BXBHHirdOOM BH HBI/EXMAh HBjraHDaH dBL-MHEHh HdjAx
HBJiIrAg Q= 6 _~_ j-x£Ba 0= 9— A+ :v HdBifBWBi/UHax *g3l

*HHDHBI"MhHB HdBIfBXBHHtfdOOX JHHHHABtfhA

HdBioiBhdAg JHHHAg )= \— A3— r£ Ba O= £— " ‘0= 8-~

— A3 + X :HdB/EMBIMH3X JHHHHABITHOKOX MBhdAgh/J ’fZI

dBIfBIfBOEIV

| v(poovw mvgnjvdo itnenh ndjfji hvvng muUfijj -qz §



6+1/1
-Ht/BifAg 01

oi AU £e8 + S

BhHH/Cg BI/Aivdcxf) (/) HJIH” hAeA
HHHAKL-XMHi/HSudau HBjradHmAx hbitbxMAh (£'z)D bMMhehh Xg

= <+ 'm

H>15
e+ 0= i—o
£+ X 1 — (C

ehwbsAx' hhhobi'i
-BI/JH3X JHHHHHONOI ffV JIBhdAghA I/BsaB JH6 HAhA JHHHAg
«HHOI/HUOX HJKI/hAeA JHHHHJHI/1/HBIfBQ HBJimdHmAx BJHHCWOX
gy HBVHhA HjBhdXg q JHHHAg -Bfi'dBi/'BxMAH (g lz) D Ba (0 *0) 3
“(1*S~~)V HIBIThA JHHHHIBITMBhd*g XBhdAgh~ 'Z ITOOHW

2\ + tc A
v 79 [l —t'-Cl +s-5 = P

:BhHHKg BtfAwdocf) (/)
«HHDHBIrMHHB B(f)03BW HJBI/HOBJO MHEHh

HdjXx o = 11— ~z\ + xq HBimg bxMAh ‘g) -\ iroonw
‘'npvvSg vtfioovw Hvzuvven niuvvtnnk wotvoogv
znnHVotcmuvH nvbhnh 'nvddn mnriAk nnndvwrnvungdoon

znnnvwhfi,n hvzvnddg vznndS znnHndvvviuvnngdoo-H n-hg~dvz
-£$ ‘gndnuivdn vzvobc qvvwdon nunovwnvzHdiu zmiHknenh A
Wai/Cmvvhnnv nunovtfioDVW vhvkkven'h ndj&iu znvuvwiixn
HtiBMHh  gHIT3M BtTHOM KBI/HAg HAhA mBtfMHHI!
HHHDB(J)ODBW BhBMIIHEHh HdjAx JHHHBXMAH ‘HBimg JHHHAg

/i id + zv A
(Z) 3 + + 'Xy r

:hBDODB BJBIMBHOKAwW HBJHHImM BITHdoMOI *>IIIN.)'|/"
“HITBirAg B(f)03BW p HBJHBI/EH BJKHLBH ‘BOimtjAM HdBI/'EXBHHI/'duO’l
jhhhbxMAh (*<( ‘Ix) HBJimdag BJHHAA jhhh < ‘r HIfHg 'hi'bim'ij

zfi zZVA'F

0 j + Kg+ xy

HraHHHdAM JHHHBWBITJH9X BtTI/OiC A‘I ‘ClwIttl
-HXIT3M BJITMBm g~"BWdOH HHA I1TgaSB JH6 B'tflfOk HBJIMy IllI/1/. 1l

itnenh ndj~i
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137. TeHr;iaMacH 4A + 3y -f 1= 0 dyviraH Typpn hh3hi$ 6e-
piyiran. By HH3HKKa napa.Me.flb 6yjiraH myHAan Typpn hh3hin
TonHJicHHKH, y 6mau 6epraraH hh3hk opaCH”arH Mscocfjs 3 6np-
/iHKKa TeHr 6y;iCHH.

138. (2, 7) Hyi*rTaAaH myHAsft Typpn MH3HK VTKa3H;iraHKH, y
KoopAHHaTa yiyiapH 6h;i3h io03H 64 kb. 6hp;ihkk3 TeHr Sy”~raH
yqfiypnaK TauiKHji i“h~chh. By HH3Hi“"HHHr TeHr~iaMacn Tys3HJicHH.

139. TeHr*aMa”apH3x — 4y + 6 = 0,a — 2= 0Bay = 2Xx— 1
SyrcrsH Typpn HH3H”apHHHr 6np Hy~TaAaH yrauiH hc6ot ~h./ihh-
CHH.

140. yHdypqgaKkK TOMOHjiapHHHHT TeHr~aMa”iapH 6epH;iraH:
Yy—X, y= —a, Y= 2X— 2. ByHra hmkh HH3HJiraH aohpshhhf
K33H TOnHJICHH.

141. 2X+ 5y + 8= 0 Ba 3a— Ay— 7 = 0 Typpn HH3Hiyiap-
hhht KecHuiraH Hyi"T3CHA3H myHAaft TyppH hh3h~ yTKa3H"CHH-
kh, yHHHr 6n”aH y — AX -f-3 TyppH HH3H”HHHr opacnAarH 6yp-
nab5i-4S0 6y”~iCHH.

(4, 4) Hytp-aAaH yTH6, 2a — Yy = 0 TyppH hhshk 6n;iaH
45° SypnaK t3hikhA i*H”raH Typpn HH3n"HHHr TeHr*aMacn Ty-
3HJICHH.

143. (— 2, 5) Hyj*TaAaH uiyHAafl Tyrpn mh3hk yTKa3HACHHKH,
y (3, — 7) Ba (—4, 1) Hyt;Taj;iapAaH TeHr y3o0”~HKAa Gy~ CHH.

144. TeHreHJin ynSypMaKAa eH TOMOH”apHHHHr reHr~aMa”"?i-
pn 3a—y+ 6= 0 Ba a -f~-3y — 2= 0. ynSypHaKHHHr acocn
(1, — 2) Hyi"TaAaH yjaan- AcocHHHHr TeHr~aMacn Ty3HJicHH.

145. ynSypHaKHHHr TOMOHJiapHAaH HKKHTacHHHHr TeHrjiaMa-
Jispn v—+-1= 0, a -j-y = 1 Ba MeAHaHa”iapH KecnmraH Hyicra
(— 1, 0) SepH”~raH. yhhhhh TOMOHHHHHr TeHr~aMacH Ty3HJicHH.

146. yHdypHaKHHHr TOMOH”apHAaH HKKHTacHHHHr TeHr~aMa-
.napn 3a + 2y + 6= 0, X+ y— 3= 0 Ba Sa*aHA”IHK”apHHHHr
KecnmraH Hyi*Tacn (0, 0) Sepn”~raH. yraHHH tomohhhhhp TeH-
r*aMacH Ty3HJICHH.

147. TypTdypnaK ”“apaMs-"apmn TOMOH”apHHHHr ypTa Hyira-
JiapHHH TyTauiTHpyBMH TyppH HH3H~”ap y3apo uiyHAaft Hyi*"TaAa
KecHiuaAHKH, y Hyi*ra TypTdypnaK AHaroHa”™apHHHHr ypTa HyK-
TaNiapHHH TyTauiTHpyBMH KecMaHHHr ypTacHAa SyjiaAn. By hc6ot
KHAHHCHH.

148. TeHreH”™H yqgdypMaKHHHr acocHAarn 6npop Hy~TaAaH
yHHHr 6nh TOMOH”apHra TymnpH~raH nepneHAHKy”~np.iap hhphh-
AHCH y3rapMac coHAaH nSopaT. By hcGot i®*h“hhchh.

149. TeHrTOMOH”™H yHOypnaKHHHr 6npop hmkh Hyj*TacHAaH
yHHHr ywa”a TOMOHHra TyuiHpn”~raH nepneHAHKy”™ap/iap hhphh-
AHCh y3rapMac coHAaH nSopaT. By hc6ot i*h~“hhchh.
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150. ynSypiiaK SypnaK”apHHHHr yn~apn: A (— 3, 5), 5(4,10)
Ba C (0, 0J HyKTadiap/ia. By y~Syp~aK MeAHaHajiapHHHHr KecHrn-
raH Hyi~TacH, 6a;iaHA.flIHK.aapHHHHr KecHuiraH Hyi*TacH Ba TauiKH
AOHpaHHHr MapK33H 6Hp TyrpH MH3HKAa SKaHMNHTH hcSot KH-
JIHHCHH.

151. ynSypMaKHHHr dypMak-~apH'. >1(1, 1), fi (2, 3) Ba C(4, 1)
HyKTa”ap/ia. ByHra HH3H./iraH Tam”™H AonpaHHHr paAHycH toiih;i-
CHH.

§ 30* EA"b3H TEOPEMAJ1AP BA yjlAPHHHr HCBOTJ1APH

YTraH MaTepnaldiZiapra acoc;iaHH6, aHa”"HTHK reoMeTpHa Mere-
AHhhht Kyn Ba mo”~hhthhh TacBHp khjihui Mat~“"caAHAa a”ieMeHTap
reoMeTpHHAaH MaT>"iy m
6np He™a TeopeinaHH
aHaniHTHK paBHuiAa hc6ot
K'h~"h6 KypcaTaMH3.

TeopeMa. J(ap 6up
y<ibypKaKda ymmz 6a-
AandJiuKAapii 6up nyi{-
mada Ker.uuiadu.

<t>apa3 KH”aftNiHK,
ABC yMSyp~aKHHHr 6a-
NiaHANHKJiapH ~474', CCY,
BO Sy*CHH (rnaM 44). a
TeopeMaHHHT hc6oth
CHpMyHna Ky~aft 6y;iCHH Uloka 44.
ynyH ABC yqgypgak-
hhht AC tomohhhh aScuncca y*H Ba yHHHTr OB caJiaHA-fInrHHH
opAHHaTa yi"H Ae6 Ka6y.fi v,w\aum. yH6ypnaKHHHr Sa”iaHA"HrH
OB = h dy~rcHH, AcMak, 5(0, h); A Ba C hhht KoopAHHaTa’a-
Phhh A (—a, 0) Ba C(c, 0) 4>apa3 kK~amH3 (a > 0, c> 0).
By xcwAa BC HHHr TeHr*aMacn

6yHAaH K= - . HMlyHHHr y»iyH A AaH yTH6, BC ra nep-

neHAHKy~ap 6y;iraH AA' hhht TeHr*aMacH

y= v (++ ap
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cx —hy-j-ac= 0

CyfaAH. LUyHra yxuiaui AO = —a, OB = h eys/iraHH ynyH AB
hhhf reHraaMacH

- g +t14h- = i

Cy™aAH; 6y TeHrjiaMaAa k= — , AeMaK, >15 ra nepneHAHKy/iap

SyviraH CC' HHHr reHr~aMacH
y= —I-(x- o

aj: + /zy— ac — O; (2

OB HHHr TeHrraMacH gca: X = 0. § 28 Aa HHi”capnyiraH (J)opMy-
.nara MyBO(@J)Hi":
1, 0, 0

c, —h, ac = 0,
a, + h, — ac

6y 3ca yna”a Sa.naH.zyiHKHHHr 6np Hy~Ta”a KecHmraH"mrHHH
KypcaTa”“H. (ByHH CHHa6
KypHjICHH).

TeopeMa. X,ap 6up
y*ypKanda mOMOHAa-
punuHZ ypmacudan ym-
Ka3UAzan nepnenduKy-
AfipAap 6up nyymada
uecuuiadu.

Bnpop ABC yM6yp-
HakKHHHT AC TOMOHHHH
abcu.Hcca yi<H Ba yHHHTr
ypTacH”aH y™ 6, yHra
nepneHAHKy”~ap Sy”~raH

1110KA 45. TyrpH HH3HKHH OpAHHa-

Ta yi"H $apa3 i"HJiaMH3

(mao 45). yuSypnakK 6ypgaK~apHHHHT KoopAHHarajiapH:
A(—a, 0), C(a, 0), B(b,c) 6y"icHH AeMaK:
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By jjOMa BC HHHr TeHr~aMacn
Cc

Y= pb—a

IlyHHHr ynyH E Hy~TaAaH vtnh6, BC ra nepneHAHKy~np 6yn-
raH EM hhht TeHr”riaMacH:

a—b a+ b
eKH
2(a— b) x — 2cy — a2+ b2-f c2 0 (1
IllyHra yxmam AB HHHr TeHr”*aMacn:
c / c
Y=a+hb k’.51+b

6yviraHH ynyH D HyifraAaH y™ &6, AB ra nepneHAHKy”~ap 6y;i-
raH DN HHHr TeHr~aMacn:
a+ b b—a\

eKH
2(a+ b)x + 2cy + a2— b2— c2= 0; (2)

OY HHHr TeHr~raMacH aca: X = 0. § 28 AarH t)opMy~ara My-
bo()hk:
1 0 0
2(a—b), —2c, — a2+ b2+ c2 0,
2(a+ b), +2c, -j-a2- b2—c2

6y sea TeopeMaAa aftra“raH ygqga®a nepneHAHKyjiapHHHT 6 «p
HyKTaAa KecHmraHJinrnHH KypcaTaAH. (CHHa6 KypH”icHH.)

TeopeMa. X,ap 6up yKdypianda ynum MeduanaAapu 6up
nyt*mada Kecuuiadu.

KecManH 6epHJiraH HHcSaTAa 6y/mmAaH ”“och;jgy~raH (J)op-
My~rarapHHHr KOOpAHHaTa”ap cncreMacHra 6ofAhk 3Mac;iHrHHH
y3 Ba~THAa KypraH sahk. ByHH Ha3apAa TyTHfi, ABC yn6yp-
MakKHHHT AC TOMOHHHH aSCHHCCa yi<H Ba AB TOMOHHHH OpAH"
HaTa yi"H (J)apa3 KHJiaMH3 (m ao 46). Arap C (a, o) Ba B(0, b)
(J}apa3 KH”HHca:
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6y/iaAH. LUyHHHr ynyH AE HHHr TeHr”aMacn
y= ~ X, eKH bx —ay = 0. €))
LUyHra yxrnaui BD HHHr
TeHr~iaMacH
2b
b =
eKH
2bx + ay —ab = 0. (2)

XyAAH rnyHHHr KaénCF
HHHr TeHr~iaMacHHH Ty-

33MH3I
y= a ) ,
6kh
Mann 46. bx _j 2ay — ab = 0 (3)
§ 28 Aa HH”apH”raH (J)opMy~ara MyBO(}hH";
b,— a, 0
2b,+ a,— ab =0,

b, + 2a, — ab

6y aca yna”a MeAHaHaHHHr 6np Hy~raAa KecHmraHJiHruHH Kyp-
caraAH. (CHHa6 Kypn”iCHH.)

TeopeMa. X,ap 6up y<i6ypH.aKda\ 6aAaHdAUKAapiiHUHz vyi-
pauizan Hygmacu, MeduanaAapiiHiiHZ necuiuzaH nyifmacti ea
matutfu aiiAaHamiHz Mapuasii 6up tnyFpu H,u3ut(da emadti.

By TeopeMaHH hc6ot ~h~hui y*yH ABC yq6ypgakKHHHr AC
tomohhhh aScuucca yi<H Ba B AaH AC ra TymHpHJiraH nepneH-
AHKy/iapHH opAHHaTa y*H (J)apa3 p~aMH3 (m ao 47).

ABC ywGypnaKHHHr Sypnaoapn yoapHHHHr KoopAHHaTa’ia-

Phhh:

()apa3 IjH/iaMH3. By ~oAua OC = b, OB = h SyviraHH ynyH, BC

hhhi' Tenr;iaMacH
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6yjia.a,H. AN 6arcaHzuiHK A ziaH yTHS BC ra nepneHAHKy~ap
CyjiraHH ynyH, yHHHr TeHr/iaMacn

y = 4"(x + a) (*)
gyjiajyi; OB 6ajiaH/yiHKHHHr TeHr~aMacn: X = 0 dy”a”H, AeMakK,
AM Ba OB 6a*aHA"HK.aapHHHHr KecnmraH Hy~Tacn ( o , ;
BD MeziHaHaHHHr TeHr~aMacn:

2h .

Ulana 47.
AF MejxHaHaHHHr TeHrJiaMacn
y==2irb(x + a=
Cy~apHHHr ygpauiraH Hy~TacH 3° ,-1-j. BC HHHr TeHr a-
MaCH
y - A « ( N = _ A)

6y/iraHH ynyH, yHHHr ypiacnra nepneHAHKy”~ap 6y.araH FF' HHHr
TeHr*aMacH



-I'to NBif HH (z) HdBINALBWIJHX BWwWBK JHHH A BH X HBJHU'BAHXHBIf
-HB BJIfOH HH z& BH 'd ‘gHI/Ag HtfBWBdBtf HhHHdHg BWBL"JH3X

<S) 0= 282/ — '&
Btfifok Xg
wZ(f — Zv UISi( + zt SOD X = z&

‘ld — U A+ IXSODX = Ifi
:(8i/ irXBIH) HHT-K ‘HHDirXg

<) 0=FE Ba 0= *i
HABI/BKBI/JH31 BHIdBMDHk HJBEI/Ok SIfBWAOH
JHHHABfMHSHh HdjAx B9 fjy BH HBJimdag HBXBgDHH BJH3

-BW3XDHD dBITBXBHHI/dOOM H/HBhdXgHdjXx ‘>IHL'HBI/'"h M EBdBcJ)
*HtfBIfDM gHITO HBI/Hg IfA” bMdhX BH £3X BJITBD
-Mew BS HtTBEBMxXX HBfflIHHdBJKBg HHdABinfBIMB MHXBN3XBW BhHXw
-dng troxaw Xg hbji/bxb gatr httoxdw raBi*HJirag BwxdB/~DH"i
«dBratTBXHdoi HHBKBHOkXw HBJfXg
WHEOtf BtrHXDX JHHHX ‘gHxXi BtfdBEBH BHHJHHHDBDDOX tfHwXwX
JHHHMHEHh HBJITHX BUOCW HHXg BdjHXD BH dBI/'H'E'HBI/'HJIfDg BIT
-BMHdBx 0 = ~ dodng biibMdhM hhhdbwbiaih9x jhhhMhehii i/bhhb
JHG B'C'dBinrok HBfHXg <H'C'BfXg HHMwXw mndB~Hh dBITBDOirXx
HHwXwX HEQ.Bg BtfHDHdjXx dBtfX ‘lIBWFO BjdogHXa-G HHHdJBITBDDOX
$HOXdXx JHHHABIfBWBirJHDX HBJirHM BffO({)H HHdBirMHEHh X W
-dBinrok HBJirHdHinMax BtrxHirdHg MHEHh biiDh dug xXbh hX>j

Htfoxaw mviTHJiraa vwxdv>iDH>i le §

dvIl/'VILVHHU'dOOH
HIfDHH>KdH9 'HtfOIHW mVITHJIlIi'Hg VW IdV MDHM

gog nhnnm ds

LJ- &'Z22-&'-T2;&37Z1:4



eHtfeifHdHITI
-110J. BJHhgjCtoX mH>IHh QBIfpODHk HHIHBHHKdsJ.SH' Kg BITHDBtoHdBX MIIBHy\J *

('HHDI/'HdXH 9BHH3) <H'E'BXBXIAH HHHJHIfHBJIXS B'CMhE
-Hh HdjAx dn9 jhhhbxMAh BirBhA hbjithx~b BtfBivadoax bog A9

m
qv — zu v —q
0= e
* v -
! gy 4
:MH<£oaAw BJBi/Awdocf) (01l) HBJimdBMHh Btf fz §
VZ « Z
qv — zM v —q

:KtrBHBtfMHHB HEBHdBH JHHHBHBIfHB HMmBX HJJ9 HDBXMAH
HBJHIHD3>l JHHHAKIZ, AHHtfH31Id9H HJHIfBK HBV (g) BH (g) ' HITBirAg

fe) {-r-+~)-r- =171 -«

HDBWBI/MH3X JHHH
,33 hbjitAg dHiI/AMHITHandaH BJHOBxdA jhhhA ‘HAhA HHBJirXg

2 | (v + X) = £

H3BIVBi;JH3X JHHH gy raBmxA BJHAmM 'HITBL-Ag

'xnem ndjf}£



-HtfHaudau Am 2/ ea |I» dei/dKiyAHHU'Handau HBJirndHmAXx bj
-dBirMHEHh ndiAx (») ‘HB'c'Hmog dBirBXBHHirdoo>i zd Ba % BtrdBi/Ag

la+lvyt
y |

‘'zd — ‘buis Ad-zvsoox= n

la+ ly a
Ild — Inuis X+ '» sodXx = ~ 7
:SHIMBdHXirgH’
BJtfOk WBWdJOH HHABfBNBI/JH3X HBJtfHdDg HAhA mBI/MHHB HK
-Ag «HtfBIfAg BhABMmOg HDOHaBH JHHHdxSWBdBH q HJBtfBPiBFIJHDX.
(9) o=m —In
B'n'irok Ag
j 0 + + X*v = Al

\ilD + 6Iff + xIV In
‘HHT-K ‘HHDI/Ag HdBL'BN

-BI/JH9X HJIBirmHHHJAH [IJHWAwWA JHHHdBI/MHEHh HdjAx HBJIfHdsg

(t) 0= Y? Ba 0—77
‘HHtfIJBIfHM EBdB(J) HtTHg
*HtfBIfHM BtfO(J)H HHHJIBITBDHdXx.
->13DDHg JHHHMBhdAg BXHXHH HBJtfAg tfHOOk HBVdABIfMHEHh Hdj*X
O= z#Bao= IAk
dBf*HEHh HdiAXx

0= zdb-f- Tt> Ba o = !i — I&
:Bl/HBJBdBM
BJHAg <HITBi/'Xg z$ — b'd'hbji/,A9 | — = ( ea bIThex
-v&9 1 -f- = (q ‘HBwalff uis + = uis ‘BOifXg j + = q dEJy

shhhwAw mBirMHHB
HHBtfBDBW ¢gBdBk BJdBIfAg ‘HtTBI/Ag XBgoAw BtTHHBJIfAg BTTHH
-owox HhHHMHH jhhhA nmog dBirBXBHHirdooji Ba blThhoivox dng
JHHHMHEHh HdiA-1- BXMAh HH'LK ‘emrok HDMB B3 HH(])HBIM B~ODBK
HBJirAg BhBMMHEHh HdjAx hbVexMAh A BtTHBJirAg blThhowox dng
JHHHMHEHh HdjAx Hmog 'dBITBXBHHfdOOM HBITHg bxMAh ‘HHwAiz-cLBVWW
‘HBITHOWOX HhHHHHJ/] 'HtTBtfAg tJHCfmBW BEHBJI//Ag IfHX dBk B3
xBgDAw B'D'HBJirAg irax dng HdBifBdomn jhhh ywviv Ba NW ‘9Hir
-Ag Mnii-jog BJHdBi/BdomH jhhh bh ~H(J)oaAw bj (g>
bds Ag -hhhwAw HmnirAg hhEhbim hms xBgDAw (Q dxawBdBjj
"HtfBimM  BI/O(HH HHHXBg.
-DHH JHHHHdBfDAHHD HdBIHIBhdAg HBJXG I/HMIIIBX HBITHg dBtfMHE
-Hh HdjA-L (1) IJHHHMHEHh HdjAx HiraiHJax bjxbwhhM HBJlIffldag
bj g :ndxaivVBdEU q bVbnbfjhdx q= z&q — HBimg jhhhA{J]

sSS| ngoiaw mvvmrag vwidviion)j 8



o\ .g us _ ,NW

Kh) uis mw *

‘jiBwaf
“duisws = ,NIM lldu!'sWS = NW
:Birds it
-HBhdXghA HirHBhdXxgHdiXx S/NW BS SNW B'Cirok Xg ‘bohhit
-h X £BdB(J) HBi/ng gnidBx HdBifHBhdXg hbjithM i/hhiiibx mbit
-Hg dBtfMHEHh ndiXI Ba Y JHHHMHEHh HdjXxx tQQ dBjy
=8p VW/J1J
. TNw = JfL ==2/
NW - *

hhdb ‘(62 §>
IBdogH HB'C'dBI/BCODBW BhBJdBI/A"HEHh HdJ"X (1) HBtfEXMXH (1X ‘1X)
Yj H*edxBre Ba XBdXo JHHHdoBX Xg hjbB'howox HhHHHXH

zd — !z ujs Tif + 5b sod XX
Id — 'r Uis I][f + B SOD IX 1A n

HBtr (Z) nXhX JHHHXni ‘xBdsH HmHAHXHBIr
-XBOHBM HH (Z) HJEL'BIBHHtfdOOM JHHHX BtflfOk X 'EOHHIfO EXMh
(IX br) iV dodng BirkHEHh HdjXx Xg BirdBJy 'HHOiz-Xg toHEHh nd
-jXx dodng HifmedEk bjexobV (zj t10 ‘xmryBimM EBdEt]) nXhX
niBirMHHB hhXcj ‘dHI/BJe bjoh'lew xHdxawoaj HHinro bdg dxaw
'‘BdBU (0 HJIB'C'BWBITJHaX (Z) "HtfBI/'HM  BtfOC"H HHHWBtfJOg dBI/MHE
-Hh HdjXx HBJxX HEI/HOBXXXh HBJmHO03X OdBEX JHHHdBI/'MHEHh
HdjXx 0 = Ba 0 — :BIVBirjH3X (6) XBWaJT'  HI/BdHXHBI/XBOH

dmvivmgdoox nvaunxdng- -ngoiaw mnvmvag vwidnkan'yi
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KyjiHp/iapHMHr a6cu,Hcca y~H 6HJiaH TarnKH.fi 3TraH SypnaKJiapH.
KetiHHTH TeHr~aMa”apaaH Shphhihchhh HKKHHHHcnra 6y;icakK:
//\/m2 | d2

ir -tn2 _ x cos ctj -j-y sin at — /2,

UAVAN + B\ x €COS 3=+ ysm “2- Pi'

ckh
UiV a2+B2 sin B
UiV A\+B\  Sin B
6kh
Ui _ VA\ + B\ S|n
~ o~ VAL + BE 'sIFN
£kh
VA + 7
= X
Vi + 4
(hapa3 i“HJiHHCca,
t/2 sin p2 (7>

IlyHHHr 6H”aH 6y “o.fiAa napaMerp K: ~aMOH CHHycfiapHHHTr
HHcdaTHHH X KO3(})j)HUHeHT SHJiaH KynafiTMacHra tchtahp.

3. <J>»apa3 i"H7 aft"HK,

<71= 0, /2= 0, "3=0 (8>
ynra TyrpH hhsh”hhht i“Hc”apTMa TeHr”aMa”apn SyfiCHH.

By Tyrpn HH3H~./iapAaH aBBa”irn HKKHracHHHHr y3apo KecHiu-
raH Hy~TacHAaH yTraH ~ap ”~aHAaft TyrpH hhsh”~hhht TeHrjia-
MaCHHH

K\U\ k2Uu 2= 0 on
TapH”~aAa 63hhi MyMKHH. Xycycnft j*o”Aa, arapaa Sepn”~raH yna-
;ia. Tyrpn HH3H~apAaH ygHHHHCH aBBa~rH HKKHTacHHHHr Ke-
CHiuraH HyKTacHAaH yTca, 6y ”o”iAa (9) TeHr-iaMaAarn kX Ba
k2 y3rapMac coH”apHH myHAaft ~h~ihS TaH.na6 o~hui Mymkhh-
kh, HaTH>KaAa ygHHHH Tyrpn mh3hk j?och” Sy”icHH. By 3ca (9)
reHMaMaHHHr Han tomohh U3= 0 TeHn/iaMaHHHr nan tomohh-
Aan cJjapirH y3rapMac KynaftTyBHH Sy~ HuiHHH eKH | hh HO”ra
TeHr Cy~MaraH y3rapMac (J)apa3 Kn”iHHca

ko x-\-k2U 2= 1U3
afl[HHHT MaBH<yAJiHrHHH KypcaTaAH; (/) hh k3 Snyian 6e”~rn-
Jia6, Kefl[HHTH afiHHHTHH

ktUi + ktUi + Kk 3U3=0 (10)



§ 31. f{lucrapTMa 6ejiiuAaui Merodu 125

e3MH MyMKHH. PaBiuaHKH, aKCHHga, arapAa ku k2 k3 y3rap-
Mac coH”apHH iuyHAaft jaunaQ ojihiu MyMKHH 6yjica, HaTHHOAa
<10) aflHHHT ~ochji 6y~ica, SepHJiraH yqa.na TyrpH gH3Hoap 6np
HyirTaAa KecHiuaAH.

By HaTHH<ara acocviaHHS, reoMeTpHHAaH Ma-wiyM Sy~raH 6np
Hega TeopeMaHH KHC”apTMa mctoa epaaMH 6H”aH foht Aapa-
jKa”a eHrn”~ Ba ”“y-aaft hc6ot “"h™"hui mymkhh.

<t>apa3 ~HJiafl"iHK,

cpi=-0, ?2= 0, ?3= 0

ygéypgakK TOMOHJiapHHHHr HOpMa”b TeHr*aMa”apn 6y~"CHH. By
~o;ma roKopHAa Kypcara”~raH TeKuiHpHiura MyBO(])H™ yqSypgaK-
hhht hhkh Sypgqaoapn 6HCceKTpncasiapHHHHr TeHr*aMa”iapn:

Ti — 2= 0,

?2 — ?3= 0,

PB— TIl= 0
6>MaAH. By TeHr~"aMa”ap qan TOMOH”iapuHHHr hhfhhahch aflHaH
Ho-nra TeHr, ht"hh 6y ~0JiAa, K)KopHAa i*"H"HHraH My~OKaMara

MyBO(HH"
kt= k2= k3=\

<flapa3 kh~hlh mymkhh; 6y 3ca %ap 6up yidypH.aKda hkkh 6yp-
KdKAap 6uccei<mpucaAapuHUHZ 6up nyt"mada KecuuuaHAiuiimi
Kypcamadu.

3Ha.H, yq6ypqaKHHHr 6Hpop hmkh SypgarH SHCceKTpncacH-
hhht Ba 6y 6ypgaKKa "ymHH 6y~iMaraH hkkhtb rauii"H SypgaK-
jlapHHHHr TeHrjiaMa~apHHH Ty3aMH3, Macadam

opi — <p2= 0,
?2 + 73— 0,
HA+ 23=0.

KeftHHTH TeHr”*iaMaHHHr HKKa”ia tomohhhh — 1 ra KynafiTHpHS,
cyHrpa yHHHr gan tomohh aBBa~rH hkkh TeHr~iaMaHHHr qan
TOMOH”iapn SH”iaH i“yuiH”~ca, Shfhhah afiHaH Ho”ra afwiaHaAH,
5h>hh 6y ”~o0”™Aa

£1= £2= + 1. k3= — 1.

LUyHHHr 6h~i3h x,ap 6up yiOypKCiKda 6upop ukku 6ypKazuHunz
6ucceKmpucacu, 6uacih y 6ypKa,KKa gqyuiHii 6yAMazan ukku
mauih(u 6yptCLKHiiHZ 6ucceKmpucaAapu y3apo 6up nyifmada
yipauiadu (m ao 49).



HOBWBI/MH3X JHHHMHE
-Hh  HdjAx BD'HdBUBXBHrt'D'dOOM xdBHSff 'HBtfBDBW ‘'HITBI/hM BOC(
-HH BDHHITHM EBdB4) \ — ~ HAhA mHxA BJHdBITBXBHHtrdOO>l xdBJi
-3tf  HBI/dBirBXBHHirdOOH HirOHH5KdHQ ‘BhHHDHY ,HE'BimM KO({)H>I

BDfHdHIimBKIfB HBI/HQ dBtfIBQOHH —ﬁ‘ M HH A IX HJIBtfBWBIMHBX

‘HAhA mHIffiM HfDHHHCdHp HHBWBIMH3X HBJI//HdaQ BD'HdBI/'BXBH

-HtfdOOH xdBHS'D' ‘BtTirok Ag "EHWHBI/'HJI/‘3g BirHOBKHdBX ~ 'A ‘X
BAH30H3Q HHHdABI/'BABHHtTdOOM HI/DHHJKAHQ JHHHBXMAH HtfHg

mHtfBirAg A= ,A IX =,X ‘bohhi/nM

'€BdBCf) 1=/? W (l) dBJB ‘BtrXBMHMB” ‘HHJmMAIV mHxA BJHdBITBA
-BHHVdOOM AdBHair xMBHBWBk HBirdBirBXBHHVJdOOH HtfDHHScdHg

‘'Mm Sg

‘BOHHI/hM EBdBtJ) 9 = / ‘gi= ,X ‘g = J '‘BVirok HBJtfAg

z= A 'S= x
HABirBXBHHI/dooM xdBH3ir jhhhbxMAh ‘hbi/bobw ‘hhmwAiv mHd
-39 XBWHHM JJHA$HXXH BJHdng HBCHOD J \A \Xx BtfBhA BffHBJBd
-BM BJ (l) 'HtfBtfSH BJBPIdOfJ) HIfOHHJKdHg HBIfHg HWB'C'd3 dBtfBA
-BHHtfdOOX Ag HDBKBI/\IH3X JHHHMHEHh HMHAh ‘Ht/BITHyS'D' HdBI/'BX
-BHHtrdOOH HITDHHJKdHg JHHHBXMAH dBtfHOD j \A \Xx gBtfHAg

<l) « £ = *

HHg.K ‘HHDirAg JH3X EJndBI/BXBHHVAOOM
xdBH3tf A IX jhhhbxMAh HXBgoHH BJHDHhHHhA jhhhhobxhjuih
HhHHdHg HBIirdBI/A ‘HMHHDL-Ao dBtfHOD HBITHAm J \A \X ‘mhu-
-HBirHM EBdB(J) -HtTBAHXirSM HHI/HBIfAM BhHAwdHg mHIfHM BtfOG)H
HBXBgDHH BJHhaAdBJEA HhHHhA dodng HHHdHg dBk HBDHABIf
-BXBHHfdOOH A 'X JHHHBXMAH HJIB'CHHL'OHMSX BtfdBIfixMBa HEgq.Bg

dVirVXYHHtTdOOM HIfDHH>KdH9 ZE §

*HtfBifAg xogoH Bwsdosx HBi/ng jhhhAiii Ba Htr
-BHBiryB BJIfOH HBHHB BJKHXBH ‘BOtfHIIIAM BdJHAo ‘gHdHXyBHAH BJ
I"SOO = B# ‘sy SOD — zif <&/ SOD= I#

HBimg gnxdBx HHdBifBwbimmhsx (g) Ba (g) ‘(t)

- H “ %
<f) 9v «4 i fSOd 4

dvvvivhngdoox nvjHriMdng gg 8§



(5) -«4
HdBI/'BWBIf
-JH31 JHHHdBImHI/'tfHBtfBg sg sy B3 zg zy mBmxA BJhAiJ] ‘HtfBI/'Ag

(1) O«.4 -£ *” -*4
17 u ey soo

HOBHBITIJH3X JHHHXHI/'I/HBI/'Bg 1# V.= HAhA JHHHAmM

lzy sod = uis

‘V SOD= Tg UIS
iBt/deiniBhdAghA Igzy ly Ba eylgly ‘Mn”oaAH BJ/HBfn

= ms
uis *
BffHAg ‘hITbi/Aq
q= 84" — B4
HDBWBITIJH3X JHHHXHI/'I'HBI/'Bg |g Xy ‘BDHHI/
-nk £BdB(]) ~ Ba *j HdBIT>IBhdA9 HBJ1G I/HHIUBJ, HBI/'Hg dBI/’"HOWOI

OS ™Mvm

zy ly bs *yly jhhhnhhifi'hbi/B9 Igly dBjy ’'(os irxBm) HHDi/Ag
O= 8 ‘o= 54 '0=,4
HdBI/'BWBI/MHai qiTBHdOH JHHHABI/HOWOJ.

*VIV ‘2/av 'w BiTMBhdAghA eyzy ly ‘xhi/ybi/hX £BdB<j>
"'SHWBIimM 10gDH HHHJHI/’"HBJNiHDDM BVBXMAh dwg JHHH
-HdBi/'HHIZ1i'HBi/'Bg XBhdAghA dug dBk BtfHHdA itodhw HhHHMNI/j

dvvvimngdoov nvmnxdng "ngoiaw mmrmvag vividoUjn”~i
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Ax + By+ C=0
6y;iaAH. Bhp>*%hhcAh KoopAHHaTa;iapra yxHiii ynyH x Ba Y hh

-y- Ba yHHc6aT”ap 6n”aH a”iMaiiiTHpaMH3:

AT + A~ f + ¢ = °>

£KH
Ax + By + Ct —0

ryrpn HH3Ht{HHHr Shpikhhc”h KOOpAHHaTa;iapAarH TeHr*aMacn
6y~aAH. TeHr*aMaHHHr y3H Syvica x, y, t ra HHc6aTaH 6np-
WHHC.AH.

3ha« 6hp>khhc”"h KoopAHHaia”apAaH ~ap 6hphhh aftpHM
)$0./iAa HO”ra TeHr;ia6, yHAaH ~och” 6y;iraH TeHr”aMa”apHHur
reoMerpHK MaT>Ho;iapHHH TeKniHpnS KypaMH3. MauiyMKH x = 0
TeHr~iaMa Y yi"HHH Ba Y = O reHr”aMa X yi*hhh H~”OAa ~H”iaAH.
JieKapT KoopAHHaTa”apHra yTHiiiAa t= 1 Sy”HUiH KepaK 3ah.
LUyHHHr ynyH t — O TeHr”aMa AeKapr KoopAHHaia”apHAa 1=0 ra
aitaaHaAH. By sea neKCH3 y30iyiaiiiraH Tyrpn hhsh”~hhht tcht-
.naMacH 3ah (§ 19). .HeMaK, O6hp>khhc;ih KOopAHHaTa yoapn -
AaH HKKHTacH aBBa”“rH X Bay y~apn 6y;ica, vhhhhhch qeK-
CH3 y30 o amraH Tyrpn MH3H”AaH HG6opaT.



BATjBH a”™maluthphlujiap

L*rm
§ 33. TYFPHBYPMAKJIH KOOPfIHHATAJIAPHH AJIMAUITHPHLU

Bat3H reoMexpiiK Maca./ia;iapHH TeKiiiHpHiiiAa dnp-finpHra
HHc6BaTaH Ma-wiyM MyHocaGaTAa 6y;iraH 6np KOOpAHHaTa;iap
CHdeMacHAaH Goiu®a CHCTeMara yTHiura Tyrpn Ke;iaAH. Mk.}hk
TeHr.laMacHHHHr KypHHHinn yMyMaH y hh3nkhhht KOopAHHara-
jiap cHCTeMacnra HiicSaTaH ypHHra 6omh’\ahp. IHyHHiir yiyn
6np KOopAHHaTa”ap cncTeMacHAa TVv3HriraH hh3nk Tenr~iaMacH-
hhht KypHHHixiH hkkhhhh KOopAHHaTajiap cHcreMacHAa yMyMaH
Com~aga Sy~ iaAH.

KoopAHHaTa/iap a/i-

MaUITHpHUI H3TH>KaCHAa
6epn”~raH TeHrjiaMaHHHTr
Kyphhhuih icraHAaft y3-
rapHinnHH 6 h”~hui ynyH
HyKTaHHHr HHrH Ba sckh
CHCTeMa”apra HHc6aTan
KoopAHHaTa”apn opacH-
Aarn MyHoca6aT”iapHH
6H~NHHira Tyrpn Ke”iaAH.
ByHAafi MyHOcaOaTJiap
KoopAHHaTajiap aa-
MaUITHpHUI (J)OpMy-
aaaph AeiiHMaAH.

<jTyrpn6ypHaK’\H ko-
>pAHHara”apHH a”MamTHpnuiAa acocaH vh 7o;i 6y;m6, y;iap
<yfl[HAarH”apAaH n6opaTAnp:
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\iWO03 randHinMax HHdBi/'Bi/BDBW HBJHBi/Mog HBi/ng niHdHxmnwi/B
dBI/BXBHHtfdOOH Modng. 'HZBI/3H HdiAx BJImHU-O HHdBITBL-XwdO({)

f®HSOD /LC— » UIS ,X = L

\(//fl IInuis /C-f NSOD pc — X
BJHHdA JHHHABI/X
‘gudHxmBWL-B HBi/ng (,<C—) hh ,A BirdBi/BirXwdocJd) (8) Btn/ok Ag
‘BDtfOM gHirXg HmdBk-BNBdBM HdBI/'mHI/’BHAB JHHHdBIrflA fto RH
do BtTHBjraBirdHg dBi/MA ,XO0 X0 ‘HHBDiI/’Ag ijBtrHAm HHdA

HBXBgDHH BJBN3XDHD AgX JHHHBN3XDHD ftO ,x HJIHK dBJ\r
*Htreni

-BirdHg HBIYHg h!lhA & hMA ,/Cq ‘B'n'HBjmBi/’dHg HBrag X0 hh<Ilb
‘BtTHBJI//'O HHHHAX HJ/BaBB gHXHBM HtoA ,XO BtfITOk Ag 'HITBI/Xg
L-Haok HBirmHdHXHBirgB BXMBhdAg » BtfmHi/’'BHAy xBgoAw Bn'Hin
-og dBI/'BXBHHU'doOM (HHHMA XO HM9) HHBW3XDHD AQX HMDG — BW
-3XDHD ,&0,Xx HJHK :BtriTOk HhHHXHH HBJITHdAJT ‘BWXBI/'Dg
'XBdogH HB'D'dBfAm HdBIifBirAwdocf) irok hiiHhjixh

» sod ,/C4- » uis , X = L
(R) EUJS ,/C— ES(SD X=X
HffBMHh
gwiraH dBi/'B/Awdocf) HJIBtrHHAk ‘xBDyAk bj (g) hh (/) bb (9)
f e»uis /C= *uis yViv = Ntf
\Insob /C » SODyyiy =

rBVMBhdAghA /v&W «AhA jhhhAhi edKi/AHHtfHaudau bj
-HdHg-dng HAEITHOWOX JHHHdei"A HXHAh ‘HtTBI/'Ag JH3X BMMBhdAg
v — £)ON HJIBhdAg /\w# JHHHHBhdAghA H/HBhdAgHdIAX

pr»uis,x- = ® UIS/VO = £W
\ sobDtx = vsob/vo= £)O
iBTTMBhdAghA /v&O Hiz-HBhdAgHdjAjL

W X+ bN = Wti + dd =dW = A

)
INd-bo-bd ~bo=do=x
:5iH<])oaAK ejraBm ’'ehkbebmxA HHdBi/’XHEHh £5*
Ba ‘gni/’Ho wam miBu BJudBirkA BXBHHtfdooM hbitbxMAh jv
(to ‘/ -AW \x = NO i6—dW x = dO

hhik ‘HHoirAg (/C \X) HdBi/BX
-BHHtfdOOJi HBXBgDHH BJBW3XDHD HJHK B8 (/C ‘r) dBITBXBHHtfdOOH
HBXBgDHH BJBWO9XDHD HMDG JHHHBXMAH J\[ ‘XHI/'IJBI/HSi £BdB<J>

1£] mndmmvwvv nydvvvivyngdooy nvxvhdfigndjfix 'gg §



'EHNBHOX HIIdBIALBgBDOHAwW HJBtfKDBdO HdBIf
-BXBHHtfdoOM HBXBgDHH BJBW9XDHD BIfBMMH JHHHBXMAH jy dodHQ
HJIBtTMHfDHHaX ‘giltfHM £BdB(f> HBJITHdaQ HHMBhdAg Ag 'BO()HM
boitAq wAitibw MBhdAg » HJiifBk HAhA HmnirAg Mhhb HHdA
HBXBgDHH  BJBIV3XDHD HMDS JHHHBWO9XDHD HJH]* <HHDL'Ag » MBh
-dAg XO0,X HJIBITHDBdo HdBirMA BDDHtiDgB BI/BMXI4 -(gg i/MBm) hhd
-L-Ag £0jX HDHJHB Ba S.OX HDBIU3XDHD dBirCXBHHtfdOOH HMDg

, *BhHI/'dAx 11dBirmHfBHAy JHHHHABIfkX Ba (jHH
-AwA hdbifinog jhhhbmsxdhd BIfFBMMH 'MC -Z
*HtflIBf
ABD HHHhAM eA dBL'A 'zs ™Mvm

wsk BVirok HBJirAg hl*
-MBhdAgMnraHuM HdBVBW
-9XDHD dBtfBXBHHirdoOM
' BtTHBJBdB” BJIfMBrn-"g
Ba BJHmHIfHdBMHh JHHH
-dBirBifAHdoc{) Ag xBd
-ogH HBI/dBifAm HdBIirBir
-AwdocJ) t-ok HhHHdng

(8)

:HI/BMHh gni;3M BifAwdodj) HB'CHAg hbdodb bj (Z) bh (j) hm$

'XD + dW = bd + dw = bw

‘dd + no = bn + no - So
MH({)OaAw BJL-MBm
) ‘A=dW \x —dD A = t)w Ix=bO
HHSLB ‘HHDIfAg \X) HBXBgDHH BJBIM9XDHD HJHB B3

(X 'x) HBXBgDHH BJBN3XDHD HMDS HdBtfBXBHHI/dOOM JHHHA 'QUV
—Ag HBJfHdag bxMAh jy dodng b!//mhi/"dhm3x ‘HHi/gBiffiIM £BdBcj>

(i) '‘qg= D X ‘v =vo
HH<LB ‘HHDtfAg bl/bxMAn (Q V)
HBXBgDHH BJBW3XDHD HMDG HIHOg JHHHBH3XDHD HJHB ‘MH/HBIf
-hM  £BdB<J) 'BO()HM BDfAg WAIfT-BH HAIBITBXBHHtfdOOM HBXBgDHH
BJBW3XDHD HMDG JHHHHmog BH3XDHD HJHB ‘HAhA HmHIfAg MHHB
HHJA HBXBgDHH BJBK3XDHD HMDG JHHHBWOXDHD HJH” ‘(jg I/MBIH)
HHDIfAg A D jX BW3XDHD HJHB Ba &QX BWOXDHD HMDg
«fAHX dng HdBI/mHIfBHAH JHHHHIBIfMA Ba Bh
-Hi/dAx HdBirmog jhhhbhsidhd bitbmmh ‘vobc -\

doxrmndmmowvv neivg 081



Eat3u aAMauiTupuiuAap

Cy/imnH yiyH, 6h3 Kejiryama (8) c]x>pMy.najiapHH acoc i™hjihC
0/MMH3.
3- %oa. HKKa~a CHCTeMaHHHr Com .nap h Ba vy k-
“"apHHHHr HyHa”HiujiapH Typ~Hia.
4>ap33 i<H;i3ft./iHK, X Oy sckh CHCTeMa Ba X'O'Yy' HHrn chec-
TeMa Sy"CHH. ~Hrn CHCTeMaHHHr Coihhash sckh CHCTeMaHHHr
y~r~apura napa.iterb VVUNG O'X" Ba O' y" HH3HKJiapHH yTKa-
33MH3 (ih3k;i 53). ByHHHr H3TH>KacHAa ynHHHH (epaaMnn)
XNO'y" CHCTeMa “och;i Cy./iaAH.
TeKHCAHKAarn Gnpop M HyKTaHHHr sckh XOyY CHCTeMara hhc-
OaiaH KoopAHHaTa”apHHH (X, Y), hhth X'O'Yy' CHCTeMara HucCa-
TaH KOOpAHHaTa apiiHH (X',
y') Ba epAaMMH x"0'y"
CHCTeMara HHcCaTaH Koop-
AHHaTa”apHHH (X", y") cha-
pa3 Kn”iaMH3. $Hrn CHCTe-
Ma COHIHHHHT 3CKH CHCTe-
Mara HHC6aT3H KOOPAHHa-
T373pn (a, b) Sy”"CHH. By
xo™as (3; 4>opMy~3”™apra
MyBO(j)HK
X=X + a,

9
y -f + b ©)

IlyHHHr Ch~sh Ch3 sckh XOy CHCTeMaA3H epASMMH X"O'y"
CHCTeMsra yTAHK. 3hah SpAaMHH cHcreMaAaH hhth X'O'y' CHC-
TeMara yT3MH3, (8) (J)opMy~ara MyBO(])HK:

X" = X' cosa— y'sina,

y"=x"sina-fy' cos a,

Pkh Cy/iap (9) rs kvhh;ic3, 6h3 H3"3raH (J)opMy~a~ap Ke;mC
MH”aAn:
;= arcosa—Yy'sina a
a a Yy (10)
y= x'sina+ Y'cosa-fb

I0ifopHAa MH”apH~rsH (3) Ba (8) (j)opMy~a”ap (10) hhht xy-
CyCHii "~OAA3pHA3H H60p3T. XaKHK3TA3 a= 0 6yyirBHA3 HHTH
CHCTCM3 yi*"3pHHHHT flyH3JIHUIMN3pH SCKH CHCTeM3HHHT y ™ a -
pnra napa;ijie;ib Cy~aAH B3 6y Xx0"A3 cosa = 1 B3 sina= 0.
LLIYHHHr ynyn Cy ~o/iAa (10) $opMy;ia;iapHHHr KypHHHuiH
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X —x' a,

y=y‘+ b,
HtHH (3) 4)0pMy~a”~ap ~ochji 6y;iaAH. Arap khth CHCTeMaHHHr
6o0iuh 9ckh CHCTeMaHHHr ComHAa 6y;ica, a = b=*0 Cy~aAH Ba

(10) AaH (8) c})opMy~a/Ziap ”~och/i 6y./iaAH.
M hcoji. MH3HI"HHHr ym6y TeHr*aMacH SepH~”raH:

X- — y2=2a (X —y -+ a).

M (a, a) Hy~raHH HHrH CHCTeMaHHHr 6ouih cfiapa3 i*h;ih6, shth
yirap yqyH KoopAHHaT gypgqaoapHHHHT 6ncceKTpHca;iapHra
napa””™e”~b 6y~raH HHSHi"JiapHH t;a6y;i ii"K~caK, TeHr*aMaHHHTr
KypHHHiuH icaHAafi 6y~aAH?

By MHcojiAa: hhth CHCTeMa CouiHHHHr 3ckh CHCTeMara hhc-
CaTaH koopAKHaia”iapH (a, a) Ba HKKa”ia CHCTeMaHHHr a(5cu.HC-
ca yoapn opacHAarn 6ypgaK a=45° 6y./iaAH (3- X,0n). LLiy-
hhht ygyH (10) $opMy;ia 6yfiHMa:

X =X ,cos 45° — y,sin45°+ a= "x{j/2— ~ vy, 1/2+ a,

X tsin 45° + y, cos 45° + a = i - y y, V 2 -f- a,

<
1

6kh 6y~ap Sepn”~raH Tenr”aMara KyHH"ca:

("x¥y 2—j-ylVW2t+aj —{"XXN 2\-~y, /2 + aj =

= 2a{-y\Y-2+ a),
6kh
[xt} 2a)(— vy, V 2)= 2a(— vy, 1/2 + fl)

€kh
Ary, = — a2

§ 34*. KHHLUHI<ByPMAKJIH KOOP/IHHATAJIAPHH AJ1MA1lI1THPHSU

KoopAHHaTa”ap CHCTeMajiapHHHHr 6om;iapH Typ~HMa Ba Yyv,-
~NiapHHHHr flyHa”Hm”~apH 6uUp xh;i 6y;iraH ><o0.?iAa a/iMauiTHpHin
4)opMy~rarapHHHHr TyfpHCypMaoH Ba "HftuiHKSypgaoH CHCTeMa-
JiapAa 6Hp xhji Sy*"iHmH TyrpHCHAa Joi“opHAa c\?3 6y.iraH sah
Ba Gy ”"o”Aa $opMy;ia.Z/iapHHHr Kyphhhiuh

Xx=x'-\-a, y=y'-fb
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Cy~iraH sah. By clhlopMy”a”apAa (X, Y) HyKTaHHHr sckh CHCTe-
Mara HHcCaTaH KoopAHHaTa”apn, (X', Y') — HHra CHCTeMara hhc-
6aTan KOopAHHaTa”apn Ba (a, b) — HHrn KOOpAHHaTa.aap 6ouih-
hhiii' 3ckh CHCTeMara HHcSaTan KoopAHHaTa;iapH. IllyHHHr yqyH
6y epAa ~yfiHAarH hkkh xo/i ycTHAa Tyxiauira TyrpH Ke”iaAH:

2- xoa. HKKa”a CHCTeMaHHHTr 6ouifapH yMy-
MHft Ba ypapHHKHTr ftyHajiHui“iapH Typ~Hna.

1. <t>apa3 KH;iaft./iHK, x’\y KHHUiIHKSypnaK”"H sckh CHCTeMa,
X'Oy' KHfiuiHi"SypHaK"H hhth cncreMa 6y~"CHH; sckh CHCTeMa-
HHHr KoopAHHaT SypnarH 6, HKKa”ia a6cu,HCca yK”~apn opacHAa-
th SypnaK a Ba sckh CHCTeMaHHHr aScuncca yi<H 6h./Zi3h hhth

CHCTeMaHHHr opahhsts y™H
opacHAarH 6ypnaK p 6yn-
CHH, HtHH
AXOY - 6, "X'OX= a
N y'OxX = P
6y~ap 6epH” raH xo0JiAa
HKKa.ua CHCTeMaHHHr 6np-
6npHra HHcCaTaH ypHH
aHHK 6y~aAH (ih3k;i 54).
UJdaK/ira MyBO(J)HK:

N yOX' =0 — a,
N yOy'= 0- p.
TeKHc"HKAa 6npop M HyirTaHH o4h6, y Hyi*rT3A3H Oy Ba Oy’
yNapHra napa;ijie;ib HH3Hiyi3p yTK333MH3. By xo”"iAa:
OP=x, MP=vy, OR=X, MR =Yy (1)

R iiykT3A3H Ox B3 Oy yi~/iapHra napa./i.Zie;ib khjin6 RN Ba RQ
MH3HK”~apHH JTKa3aMH3. IllaKkJira MyBO(f)HK:

X= OP=0Q + RN, |
_ @
y- MP= RQ+MN. |
Hl ai</iAarH ROQ ynSypnakKAs:
ROQ —a, “rOQR = - — 6, ~ ORQ = 6— a;
M RN y>i6ypM3KA3:
A~ MRN = p, RNM = k— 6, RMN = 0
IlyHHHr ynyH ROQ yn6ypM3KA3:

RQ_ sill a OQ__ sin(0—a)
OR ~ sill m— () BS OR ~ "sin (rc~6)~
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Sy”~apjiaH:

e°«= osirjfeSr (3)

LLIyHra yxrnaui, M RN ynSypgaKAa:

M N sin 9 RN _ sin (6— P)
~MR ~ sin(i— 6 O03MR ~ sin(n—0°’
6y~apAaH:
RN=MRIs$ ry <5)
By~rapHH (2) ra k5'hh6, (1) 3T.TH6opra o”HHca, 6m H3”araH
ym 6y <J>opMy.aa;iap HHi~aAH:

X _ Xx'sin (0— a) + y'sin (0— P),
sin O
x'sina+ y'sin | (6)
y = sin 0
2. KoopAHHaTa”ap CHCTeMa”apHflaH 6upn eKH HKKa”iacn ryr-

pHSypHaoH 6y”~raHjia (6) cJ)opMy~a~ap 6npMyHHa coaAa”ama-
ah. Maca~aH, 3ckh CHCTeMa Tyrpn6ypnak~H 6y~ca, 6y ~o/iAa:

6 = y ,sin6= 1,sin (6 — a) = cos a Basin (0 — p)= cos pSyjira-
hh yqyH (6) 4>opMy~arapHHHr Kyphhhiiih KyftHAanma 6y.naAH:
X=X'cosa+ y'cos 3,
o . (7)
y=.*/sina + y'sinp,
Arap hhth CHCTeMa TyrpHSypgaK”~H 6y;ica, 6y “o.nAa
P= -~ + a, sin p= cos a Ba sin (6 — P)= —cos (0 —a) Gy~raHH
ynyH (6) cjopMy.ZiajiapHHHr Kyphhhiuh ~yftHAarHna 6yj\&m:

X _x'sin (O—a).—y' cos (00— a) (
sin |

X' sina+ y'cosa (8)
y -~ — inrff—

Arap SyHHHr ycTHra sckh CHCTeMa “~aM TyrpHSypMaK~"H
6y;ica (AeMaK, HKKa“ia CHCTeMa *aM TyrpHSypgqaK~"H 6y~ca), 6y

~"oN"Aa 6= 4 Gy~raHH ynyH (8) HHHr KypHHHUIH KyftHAarHHa
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6y~aAH:
X ='x cosa— Y sin a,
Vo . (9)
y = X'sina+ Y'cos a.
3- x;o0a. HKKajia CHCTeMaHHHT Bomjiapn Ba y~_
jiapHHHHTr ilyHajiHm”~apH tvpjihha.
1. <t>apa3 KH7iaft*HK, XOy sckh CHCTeMa b X'O'y' hhth che-

TeMa Sy"CHH. Hhth CHCTeMaHHHr SouiHAaH sckh CHCTeMaHHHr

y~apnra napa”e”b kh~h6é 0'x"Ba O'y" HH3HK"iapHii yTKa3a-

MH3 (uiaM 55). ByHHHr HaTH>KacH,na ep/iaMHH X"O'y" CHCTeMa
Xoch~ By~a/iH.

TeKHc HKAarH 6npop M HyKTaHHHr sckh XOy CHCTeMara

HHcBaTaH KOopAHHaTa”apHHH (x, y), HHrn X’0’y' CHCTeMara

HHC6aT3H KOOpAHHaTa”apH-

hh (X', y') Ba epAaMHH

x"0'y" CHCTeMara HHc6a-

TaH KOOpAHHaTaJdiapHHH (x",

v") (I)apa3 khA3mh3. $hth

CHCTeMa G6OUIHHHHr SCKH

CHCTeM3T3 HHC63T3H KOOp-

£HH3TajiapH (a, b) Sy~icHH.

By ~OJiAa (3) cj)opMy;iara

MyBocj3HK:
X=X g
y—y" b

IlyHHHr 6hji3h 6h3 sckh xOy cHcreMsaaH epASMHH x"O'y"
CHCTeMara yTAHK. 3hah epA3Mra cncreMaAaH hhth x'O'y' chc-
TeMara yT8MH3. (6) (J)opMy;iajiapra MyBoeJjH":

X X' sin (9 — a) -y’ sin (0 — fi)
o sin 9
X'sina+ y'sin B

siné

MaTH>K3Aa x" Ba y" HHHr HcjDOAa.'iapHHH aBBa~rH (1- xoji)
(DopMy;ia,Ziapra KyncaK, yniby yMyMHH <}opMy./ia.Z/iap Ke~*H6 hh-
Ka~n:

X'sin (0— a)+ Yy'sin (0 — p)
X ~ 1iFfl
X' sina+ y'sin | (10)

sin 0
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By (J)opMyjia~ap 3Hr yMyMHfi 6yjm6, K>KopHAa HH”apn;iraH
>5aMMa  a”~iMaiuTupmii (J)opMy,/Zi3Ji3pH 6y~apHiiHr xycycHft ~o;ih
6yraAc«.

2. (10) 4)opMy~aAarH X' Ba Yy' HHHr KO3(f>4)Hii,HeHT;iapH
aHHK y3rapMac mhkaopash nSopaT; y*apHH kulu k2 12 (jjapa3
v,hjih6, y t*opMy~a”apHH yMyMaH

(1)

rnaoAa g3Hin MyMKHH. By — y3rapyBMH”apra HHc6aTaH 6hphhhh
Aap3KajiH H(J)OAa~apAaH HgopaT. LLIyHHHr ynyH TyFpHHH3HOH
KoopAHHaTajiapHH a.iMamTHpmuAa Hyi~TaHHHr 6np CHCTeMara
HHcSaTaH KOopAHHaTajiapH hkkhhhh CHCTeMara HHcSaTaH Koop-
AHHaTa”apH opKa”iH Chphhhh AapajKajm Kyn”~aA 6h;i3h nt])OAa
KH.ZIHH3AH.

3hah (J?apa3 w™naftnuK, 6npop TyrpHHH3HOH KoopAHHaia-
~ap cHcreMacHra hhc63T3n 6np0p a”ireSpaHK hhshkhhht TeHr-
~awacH f (X, Vv)=0 6y’\iCHM. KoopAHHaTa./i3p cHCTeMacHHH aji-
MauiTHpraHAa 6y Tenr./iaM3HHHr rnaon y3rapca-Aa, jickhh
yHHHr Aapa*acH y3rapM3HAH, nyHKH ByHA3rH X Ba Yy HHHr vyp-
HHra X' Ba Y' ra hhc63T3h Shphhhh Aapanca”H  H(})OA3./i3pHH
KyftHHira Tyrpn Ke”iaAH Ba rnyHHHr ynyH ~och” 6y"raH 5iHrn
@ (X', yr) = 0 TeHrJiaMaHHHr AapaaocH / (X, y) = O TeHr.iaMa-
HHHr' Aapaxacn Kabn 6y.iaAH. LUyHHHr SHJiaH 6np TyrpHHH-
3hk~ih KoopAHHaTa”ap cHcreiviacHAaH hkkhhhh Tyfphhh3hoh
KOopAHHaTa”ap cHCTeMaonra jTraHAa a”regpanK TeHr;i3M3HHHTr

Aapawacn y3rapM3HAH-

§ 35. KOHrPyaHT BA Ach<>HH AJIMAIUTHPHUIJIAP
TYFPHCHTIA TyiiiyHHA

1. S~Tran naparpa(J)Aa HH”apH”~raH KoopAHHaia”ap a”Marn-
THpHrn (f)opMy;ia./iapHra HHa Com”ana reoMerpHK MatHO Sepnm
MyMKHH. Kypn~aAHraH Maca”aHH tckhihphui Cco0AAa Sy"HUIiH
ynyH, KoopAHHaTa”iap CHCTeMa”apHHH TyrpHoypHaoH Ae6 (J)a-
pa3 I{H aMH3.

Oapa3 KH7iaft*HK, 17 Ba 17'— ycTMa-ycr KyfiH~Aran hkkht3
TeKHCJIHKAaH SHpHHHHCH Ky~a~MaC Ba HKKHHHHCH KY3Fa“a
o”aAHrsH SyjiCHH (mao 56). xOy B3 x'Oy' KoopAHHaT3”ap
CHCTeMajispH 17 Ba 17" Tei<HcM"HKJiapA3 6y~iH6, y~ap (tckhc~hk
Ky3Fa~ryHHa) ycTMa-ycT KyftoraH Aeb (])apa3 KOHHaAH.

M (X, Y) — hkkhhhh 17 TeKHCJiHK Ky3ra;iryHHa 6npop Hyi*ra
fiyACHH. 3hah, arap 17 tgkhc”ihk aBBa~rH 17 tckhcjihk OyflHHa
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CHJi>KHTH.nca, X'O'y' CHCTeMaHHHr ypHH hhth 6ynaw, M (X, y)
HyKTaHHHr hhth ypHH M ' Sy~cHH.
AT HyKTaHHHr xOy CHCTeMara HHcGaTaH KoopAHHaTa/tapHHH
X', y' 4>apa3 khjih6, dy”~ap 6n;iaH amanvu X, y KoopAHHaTayiap
opacHAarn MyHOca6aTHH
TonaMH3- S~TraH 32- napa-
rpac})Aa HH”apH”raH (10)
(HopMy~ra~apra MyBO(j)HK

X'=X cosa— ysina-f a,

y'= ysinad4-ycosa+ b\
(D

HyHKH 6y epAa X',y' —
,3Ckh* Ba X, Yy — ,HHrH“
KOOpAHH3Taiap POMHHH
yftHaftAH.
By $opMy~a~ap, yTraH
UlaKA 56. 32-naparpa(f)Aa HHKapH.fi-
raH (10) (J)opMy”~a”apra yxmaca-Aa, SnpoK SouiKa MatHora ara-
AHp, nyHKH: (10) (])opMy~a”~apAa e:iPH3 6np HyKTaHHHr hkkh
CHCTeMara HHcSaTaH KOopAHHaTa”iapn H(J)OAa Kn”~iHHraHH xcwia,
(1) cjiopMy~a~apAa hkkh: M Ba M' HyKTa”iapHHHr eJirH3 6np
CHCTeMara HHc6aTaH KoopAHHaTa”iapn H(ffOAa Kn-'inHraH.

IlyHHHr 6HJiaH: 77 TeKHCAHKAarH )$ap 6np M HyKTara IT

TeKHC"HKAa aHHK M ' HyKTa moc Ke”iaAH Ba aKCHHna 17 tckhc-
.iHKAarii xap 6np AT HyKTara 77 TeKHc"iHKAa aHHK Af Hy~a moc
KeniaAH. IIIyHra yxmam, TacBHp KH”iHHraH xapanaT HaTHacacHAa
17 TeKHCJiHKAarn xap 6np 5 maK~ra IT TeKHCJiHKAa S' m ao
moc Ke”iaAH Ba y~apHH ycTMa-ycT KyftraHAa, xaMMa moc HyK-
'ra/iapn 6njiaH 6hp*6hphhh Kon”aftAH. ByHAaft maK./wiap koh -
rpysHT AeftH”aAH Ba myHHHr ynyH TacBHp KH”IHHraH a;mam -
THpum KOHrpysHT aj;imamthphm AeftH”aAH.

2. IOKopHAa KypcaTH~raH KOHrpysHT ajiMamTHpHniHH HHa
CwpMyHHa yMyM”2amrapHm MyMKHH. <$apa3 K~”aft/inK, XOy Ba
X'O'y' HXTHgpHH AeKapT cHCTeMa”apn 17 Ba 17' TeKHc/iHK-rcapAa
6>vichh. Arap 17 TeKHCJiHKAarH xap 6np Af HyKTara 17 tckhc-
AiHKAa myHAafl Af HyKTa moc Ke~caKH, 6y HyKTa”apHHHr Ae-
KapT KoopAHHaTa”iapn y3aoo yme6y

X' = ktx + Ity 4- a, | ~2)
y'= kX 4- hy 4-b

HH3HK-fiH MyHOca6aT”ap 6H”aH Sor~aHraH 6y;ica, 6yHAaH a;i
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MauiTHpHin act>(J)HH a~ManiTHpHiu jienujiam; 6y epAa X, Yy Ba
X', y'' 17 Ba 17" xeKHCJiHoapAarH M Ba M ' HyKxa./iapHHHr 6h-
pop Aei<apx CHcxeMajiapnra HncSaxaH KoopAHHaxa;iapH; Kt,
k2 kz a, b KO03(])4)Hii,HeHT apHH HCTa~raHna xaH;ia6 ojihih
MyMKHH.

AKCHHna, 17" TeKHc"HKAarn ~ap 6up M' (x', y') Hy~Tara
J1 TeKHc"HKAa M (X, Yy) Hy”~xa moc Ke”iHuiH ynyH

1" (3>
«@> h
6ymuivi mapx. Xa”HKaxAa, 6y “o”aa, hx>hh (3) mapx xa-bMHH
3XHjiraHAa (2) (J)opMysia.7iapAaH X, Y hh x', y' BocnxacH fin~taH
aHH”arn MyMKHH. Ehhui HaxH>KacH xaMOH (2) KypHHHHiiia 6y-
jia®rH, nyhkh X,y Bax', y' KOOpAHHaxa.iap y3apo hh3h~h h<])0o-
Aa”~iap 6n”~aH 6orjiaHraH:

jc= k[x'4-Jy+ a’',
y = kX'"+ 12y + b'.J W

LUYHHHr 6n”aH (3) mapx xax>MHH 3XH./iraHAa 77 Ba 17' xe-
KHC~Hoap opacHAa y3apo (SupHAaH HKKHHHHCHra yxn”~aAHraH)
6Hp KHftMax"H moc”ihk “och;i 6yjiaAH.

(2) Ba (4) aMamxnpHm (])opMy”~ia~iapHHHHr reoMexpHK Mai,-
hochhh aHHparn Mai*caAH 6n”aH (2) Aa X' = y'=0 (£>apa3 kh-
JiaMH3. By 570"A3

n + /™~ + a= 0,(
kox + 12y + b=0.J
JLeMaK, 17" xeKHCJiHKAarH X' = 0 Ba y'= 0 KoopAHHaxa yoa

pnra 17 xeKHc;iHKAa (5) xyrpn HH3Hoap moc Ke”aAH. UiyHra
yxmam arap (4) (JjopMy~a~apAa X —Yy — 0 (hapa3 i"H"HHca

k{x'+ Ix'-j-a’= o0,
k'4-12'+ b'= 0 w

©y~aAH Ba 6y y,0OAjia 17 xeKHc"HKAarH x = 0 Ba y = 0 koopah-
Haxa yoapnra 17 xeKHcriHKAa (6) xyrpn HH3Hiyiap moc Ke-
flaAH.

3hah a<J)4)HH KOopAHHaxa”iapHHHHr reoMexpHK mo”~hhxh xyr-
pucHAa xymyHHa 6epH6 yxaMH3. ByHHHr ynvH 6npop xOy ko-
opAHHaxa”ap cncxeMacHAa KOopAHHaxa”iapn y3apo xeHr 6yviraH
6npop E (1, 1) Hy~xa ojm6, 6y Hy~xaHHHr KOOpAHHaxa”apnAa
OE™N"EE2 pom6 HC3HMH3 (m ao 57).



‘HJIB'E'HAIN HAH9
MBVndBI/’BOOOX JHHHITIHAHImMBVIfB HH({)(J)Y 'HMDI/ax DOW dBI/BXMAH

(ea ,ex) siv (A KX) 2w i A
BffMHI/DHMaX ,// EjdBtfBXMAH
Ag BH HHDtfAg BtfMHEHh HdjAx dH9 BiIrsJHKOHM9i JJ dBIfBXMAH

(EA Er YBV (~ ‘Bar) AN (1™ n*) IW
BXhA ‘XHI/~"Bimk £BdB(]) HtTHg
s(hhmwAw mnxBodXH HBimg itAh hjhl-bSc hbhhe
HHAg) Hti'Bi/ax dow dBirMHEHh ndjAx ‘u-aiZ/imdBu — BjdBIiAHEHhI
HdiXx WaifimdBH BtZdBIOIHI/'DHHaX ,// Ba JJ BtfHBJBdEM BJHAg
"MHEHh HdjXx HHIK

(g) ‘O= (d-fvg + uiv) + X {zjv + ljw) -fy {zqu + 'qw)
HM9
‘O= d-f(q+ 62z + xzq)u+ {v+ X+ xly) m
HBDODB BJ (z)
‘BtrxBMH”~B”~ 'HVBiraH dow MHEHh HdjAx bhk BtrjiHiroHMax jj bM
-AHEHh Hdi*X Ag -HHOIfAg MHEHh HdiAx dodHg HJBtfMHIfDHMaX ,JJ

(8) 0~ d+ + XW

‘mhitsjbithM EBdBO -shwbxA gndag BhHAraAx BU'nond
-jAx HdBITBDDOX WHKAwW HE~Bg JHHHmMHdHXmBWfE HH(]5())B HtTHg
«dHI/XBd
-09H HBffHtfOk $HAAdAXx JHHHBWS3XDHD HHCH(])B HBJI/Xg JH3X Od
-BeA HdBirgBXmDBPi HJBirdBtfMA ‘EDS HDBW3XDHD xdBJiatr HJBtrXEVO
‘gnirAg HBJrriBimAwA bwsxdhd hhcIx?b ‘hjh~ eHU'Bimya'ff bh9xdho
HH(])(£)B HDBW3XDHD dBimXEHHtTdOOM HBITHAg BhHIfdAx dBirpBI
-raoBH z3,0 Ba \3D HJBtrdBifMA bitbw3xdmd A ,0,x hjhk ‘bithbj
-ihb hbhAw/~ ‘h'e'bhbi/’hb BJIWBdJOiyain/'EdBH 4W :WIIY,0 ;)on BJ
-heA BffBwaxDHD ,O0 ‘gndBJEA BirniHaBd Hi/mHJax HjBhdAg xbh
'H'C'dOOM HJBITHDBdO Aq "XQ Ba HdIBIimOWOX— WBdjOI/aiflfBdBU
AWYIMNIO hbjitbok BI/ndBirBXBHHirdooM jhhhbxMAh jy dng dBk
HJIBtfBWaXDHD AQX B'E'IlIHAHXmBWIi'B HHCACHE HBimg jhhhAjji
ca = /
XK= 1X HH”K ‘JH3X HdBfXBgOHH JHHHdBITBWDaM HBJIimM BUOCjIH HH
-dBlI/'BXBHHtrdOOJI HJHK B3 HMDG BtrmndHXmEWI/B HH(])])Y <HtTBirAP'

*3.0 _ ~, I3i0

“w.o ¢ Iw,o
rndBi/BXBHHirdooM / Ba tx
jhhhbxMAh ‘bdhhi/ZhM irAgsM HJHirdng gBxniDBw HHdBirBWDsx

Z3,0 Ba \3.0 BVHDBN3LDHD dBIfBXBHHI/dOOM / ,Q,X HJHK dBJy

vhvfimfii vgnondjfii dvwvmndnimvwvv nmpcpv 0S ineHdsnoyi 'SS §



emreiraH oow dBi/WBdjotfainrBd
-bu  lw,w\w,0 Ba B 3 8X) BJdBirwBdJOirawifBdBii 2A\w'WO
ca Z33I130 Bfirok Ag -HHDiraji ooiv dBi/BxMAH tJA Ba ™ bj

mV[C VXVJJI

-dBI/BIKAH IV Ba J ‘dBirkA ,,0 Ba yX,0 BJIHdABtfMA BXBHHtfdOOM
O Ba XO <BUmMHdAHIimBwi/'B hh~c”b ‘jmifyeraM SBdBcj) HirHg
shhxpmaki rammM BirocfjH bV hikluj.

ZBQ _ si]EO _ —
<L) WO " wo .
HHHJBLS'BIBHHtrdOOH A Ba X JHHHI]
Ag eHtrBirAg irnook wBdJoirai/irBdBii z]/\iWMIWO
ea Iwi]i gm/nM airairi/’edBii EjndsirkA bxbhhi]
Ag -HHDirAg bxMAh dodng BhHBJifBxon i\r ‘Mm n

dwmndnzmmrnw re\q hi; |



BdBI/EJLBHHtfdOOH HBXBgDHH BJBW3XDHD (HHDG) HJtfBaaB JHHHHmMog
EH3XDHD HJHB HIfHBhdAgHdiAj, 'Xf = zZ6 :HBJIfHd3g HDBWBITIHIX

JHHHMHEHh BtTHDEW3XDHD dBI/BXEHHITCIOOH Hii-HBhdAgndjAj~ ggi
tHtfBiMg ijbiThbM HmHHHdAN jhhhehbI\ih9X

‘BDITHdHXmBWIfB BJHMA BDDHIIDgB HMA EXBHHtTdO Ba BJHMA BXBH

-Hffdo hMA BDDHtiDgB dsjy 'zZv.— z&+ YyX :HBJifHdag hdewbi/\ih9x
JHHHMHEHh B1THDBK3XDHD dEI/'BXBHHtJ'dOOH HITHEhdAgHdjAX ‘291

AHtfBirAg MAy HI/Bk HBJi/Ag hdbwxhbu

-Ah i( Ba X BtfEWBI/MHaX ‘BDIfHdHXHBIfHB EHHBhdAg HBtfHEM HHHd

-bi/-MA BxBHHtrdoo>j -0 = | + SA + &XZ -j- .X iHBJradag hdbwbi/\ih3x
JHHHMHEHh B1/HDBH3XDHD dBITBXBHHI/dOOH HIfMBhdAgHdjAx *X91

£HtfdBJEA HBffHBk

HraHHHdAh  JHHHBWBI/UHaX HBJI/Hdag ‘HE'EI/hM ITHHMBX HBhdAg

HBIfHg hMA BDDHtiDgB JHHHBW3XDHD HHD6 HMA BDDHtiDgB JHHH

-BN3XDHD HJHB HBJI/Ag tfHDOk ‘HHHBJL'HdHXHBI/'IJB HBtfHAmM BtTHm

-Og dBIfBXBHHtrdoOH BW3XDH3 'f = -6 — 2ZX :HEJIffld3g HDENBI/MHaX
JHHHMHEHh  Bt/HDEIVaXDHD dBI/BXBHHU'dOOH HITHBhdAgHdiAl '091

AHtTBfAg 1IJBtTHBM HniHHHdJAH

JHHHBHBI/\IH3X [BDI/'HdHXI/'9H BJBXMAh (Q ‘I — ) HIHOg dEITEXBHHtfdO

-oh ‘gBiIrMBD HHHdBinnHi-BHAg JHHHIBfMA dBjy '0 = 6t + ~01 —
— artl + ZC+ zx rHBJirndag hdbhbitjh3X jhhhMhehi-! *691

iHtTBi/Ag

HBtrHEM HITIHHHAAH JHHHEWBIMH9X ‘EDIfHdHXIf3H BJBXMAh (Z ‘1 —)

Hmog dBITBXBHHtrdOOH ‘gEI/MBD HHHdBirmHIi-BHAH JHHHABiIrMA dB jy
«Q= g+ A— XZ+zX ~BJIttldsg HDBWBIMH9X JHHHMHEHh '8gj

EHffEIrAg
yBtTHBM HmMHHHJAH JHHHBWEI/-JH3X (gBIfMBD HHHdBimHIfBHAg JHHH
-dEirMA) BDradHxi/aH ejexMAh (i ‘Z) Hmog dEifBXBHHtrdooH dB jy

‘0=9 — Ag + rvs ‘HEjradag hdewbi/\ih9x jhhhMhehh ndiAx L9\
iHtTEi/Ag hbithbM HdAEIfEXEHHtrdooH jhhhbxMAh

A ‘BDradHxirsH ejbxMAh (e— ‘x—) (g Ba (>'0) (Z ‘(8 ‘Z~ (I
'HHHmMOg dBI/BXEHHtrdOOH ‘gBIfMBD HHHABI/mHITBHAI} JHHHHdBIfMA BX
-BHHtrdooH dBjy -(g ‘g — ) HdsirEXBHHtrdooH jhhhbxMAh *991

tHtTBdBJEA HBI/HBM HmMHHHAAH JHHHBWBIfJHI9X

0=1 + A— XZ ‘BDI/HAHXI/3H BJBXMAh (z ‘g — ) HITIO9 dBIfBXBHHtT
-doOH ¢BIfMBD HHHAEIfmHIi-EHAYy JHHHHJEtfMA BXBHHtfdOOJI *ggi

(IHWHt/

-BdBJEA HgHXdBX JHHHMHEHh HdjAx B'G'HBJXxA BJHDHhHHHHH HBIf
-adng jHHHHABiIrBW3XDHD dBiTBXEHHtrdooH HifHBhdAgndjAj~ B\

(*HITHBhdAgndjAx EW9XDHD BIfBHHJ”") iHh-EtmifOk

HhHHh” (JHh-EtTHtfOk HhHHHHj/J £HBdSH HmHIffidgg dEtfBWHH HAhA

HmHirAg Mhhb HdEimndA HBXBgDHH Ejndng-dng jhhhew3xdhd bitbh
-HH BtTHL'OK' HhHHdng JHHHMHAHXMBWITB dEIfEXBHHtfdOO}! *gg[

whufimfij. vgnondjfii dvwvmndnimvwvv yntptpv ve iuefidenoyi -gg 8§



(idog dBinrok $hd
-ODB HEttHE”N EtfmHdHIiniBWL-B HHHABI/'BiBHHtZ'dOOH xdBNatT ’'3<jl

dBIfBIfBOBW BH dBIfIfOHB”

*HI/Biz-Ag L-HDok: ewbitjh3i exhxl-o HAhA rnBic

-Mhhe HudBirdiawBdsu HJHi/Bk ‘BDimwAto EJdEirBiz-Awdotji (<~) udEi/

-EIEHHtrdOOH JHHHABIfBIMAH HBJI/'HdSQ IHHHwA iV HHIHHBI/'MHHI? HBIi"

-H9 dei/BiMAH dow x(J)A>k hA dei/A ‘gHirAg HdErdxawBdEii q 'n >3
*Il 'zq >ly :bxhxi/-o BiTHdErBfAwdod) (Z) mndHxmBwirB Hmjjcjjy

*MretfAg xogon HJHradjAX jhhhkhH

-douodn (oi) BtfHEJEdBM gHdHxraniroD odeeA hh (gj) uBifHg (gj)

(=¥ li+ (*re— ) aw 2w
<Cl> GC- *K) ¥+ (ijr - ¢~ ~
HH3
P+ WI + **2) — P+ W, + E*XI?

(+ V54 1Y) - @+ B+ B? —

HBDOOB BJ (3) HH9
X — ?X £WN ZW

Ix — £ W W

BDHHfHM BtTOC"H HBI/'Hg HWEI/di JHHHdBI/"
-BXMAH HJBtfHHITDHXaX ,JJ XBgOHH HhHHJIJIH HJBIf (O 1) HITHg

/_T\ . — X = C—ohHl; + (*X—gy) " gji/rw
Ix —ex (IM—EBEQJ (Ix — ) 2yvIW

:bdhhi/h M iTHDok KHfidouodu hjhk HBVdBIirA edjHAa
‘gHdHXHBUAM BJ 1] HHHJKBAXEW BH XBdAo JHHHXEgDHH HhHHhA
B3 BJ |ly HHHJKBAXBK B3 XEdAO JHHHIBgOHH HhHHHXH dBJB ‘HH3

SC- A= X —tx= W W
e ~ — EK X — £ Ay w

tSHI'IBITHk BEOCfiH HBI/Hg

HKBtrda HdBi"BXBHHtrdooM JHHHdBiI/BXMAH HBJirHdag hhA ‘gHITO
HHHDHhHHdHg HBEdBI/XBgOHH (0{) HAhA IHHiIrHM XOgDH HHAg

eHtrtiBwdBjeA

HXBgoHH ynmro jhhhbx~"Ah BxhA blThdbjkhxbh raHdHxmBWirB ‘>iew

-atT 'mhVg HBIJmBdhA BI/<|)BdIJBdBH -f eng HBI/Hg jHHHAg mmm
-Hljatr NHXBgOHH HHOTfO JHHHBXMAH hA“ dBITXBgDHH ngB>i Ag

(01) mrr =
T ff *W'W

dnvmndnxmvYfvv m<Lv<j zn



yKH 3CKH CHCTeMa-
TUWKHJI  KH~”Ca, MH3HK

KaH”afl 6y~aA«?
~UiHarajiap OouiHAa 45° afi-

fiun i~aHAaft 6y~aAH?
(HHara”ap cHCTeMacHAa hh3hk-
fl — 3x2+ 3= 0. By HH3HKHHHT
fcreMara HHc6ataH TeHr~iaMacH Ty-
fa yi"H sckh CHCTeMaHHHr aOcuncca
"HCTeMaHHHr) opAHHaia y*;n sckh chc-
6n.iaH 120° SypnaK TauiKHJi KH.nraH

ikjih KOopAHHaTa”ap cncTeMacHAa hh3hk-
hhht 4 /6epn;iraH: 2X2— 3Xy 4-2y2— 1=0. By hh-
3HKHHHr u ZcHcreMara HHcSaTaH TeHn/iaMacn Ty3HjicHHKH,
y cncTeMaHH... aOcuncca yi"H Ba opAHHara yi"H sckh CHCTeMa
KoopAHHaT 6yp<iarHHHHr CncceKTpHcacH 6y./icHH.
167. KoHrpyaHT a”MauiTHpHui Aeb6 HHMara aflTH”aAH? Koh-
rpyaHT maK””"ap Aeb ~aHAaS mai-cjuiapra aftTH~aAH?
168. TeKHc”iHKAarH ac})cf>HH a~MauiTHpHuiHH TacBHp ~H-atmr.
ByHAafi a*MauiTHpHuiHHHr acocnft xocca;iapnHH afITH6 SepnHr.



Em.mu.HHu 606

Aft/1IAHA

§ 36. AHIJIAHAHHHf TEHrJIAMACH

1. KHToSHHHr ygHHHH 606nRa AOHpa aft*aHacHHHHr eKH
s"HCKa”a V,\nm6 afnraHAa, a ahahhnhr 6at3H 6np 3Hr oaahh
TeHr*aMa”apn 6n;iaH hiu KypraH sahk. Shah 6y TeMa ycraAa
Maxcyc TyxTaniHH ;io3hm to-
naMH3.

\% Aonpa aflraHacH 6kh

J aft;i aHa Ae6, "aMMa HyKTa-

~jiapH 6np Hy~TaAaH TeHr
y300HKAa 6y~raH reoMeTpHK

v ypHHra aHmrcaAH. By Tat-
pHtJjra acocaHH6 afi“raHaHHHTr
TeHnnaMacHHH Ty3Hm MyM-
KHH. Oapa3 KHJiafi*HK, Koop-
AHHaTa”iap cncTeMacn TyrpH-
6ypnaKJiH 6yjicHH; aflraHa-
hhht paAHycH R Ba MapK33H
A (a, b) Hyi*raAa 6y”“cHH (m ao 58). AflrYaHaAarn HCTa”raH M
HyKTaHHHr KoopAHHaTajiapH X Ba y dy~cHH. AfiraHaHHHr aco-
chh xoccacnra MyBO(J)HK:

\

AM = R
A (a, b) Ba M(x, y) HyKTa.iap opacHAar® m; co(J)a

AM = Y(x —af 4-(y — bf
6y’\raHH ynyn



MHudgajire HirB5Kedetf hiihhhhh hI'wXitlbwoh hhmh hdbwbi/\I9hi.
JHHHBHBtfIJB  ‘MH~OaAPM BJBKHXBH HBJtfHdBMHh BtfHdoMQI ‘I

mMmVITMHHV HHHDAHtTVd VS HHHEVHdVW JHHHVHVLfHV 7.C §
r* ) sm/* 3\ g v

*HtrBIfXg ft — J HDBKBI/JH31
jhhhX Bfffok Xg ‘BDi/Xg BfrgiXM mvxdun jhhhbhbfhb dBjy
*HtTBirXg
(6) &SOD tfz = j

HDBWBI/JH3X JHHHX ‘HXhX HHBJI/'Xg
v = Btrirok Xg ‘bdxX HBtfgxXk bhbithb bjhxdX JHHHXg dBjy

(8) zti = 4>soo0jvz — zv + zu

‘HtTBIfXg BhHJIBiIrHHXM HmMHHHAXH JHHH (/) HXhX HHBJIfXg 0 = »
B'c'i/ok Xg ‘BDirXg bi/hMX gxXto HSBxdBw jhhhbhbi/hb dBjy
«HVBIfXg HDBWBIfJH3X gxXM JHHHBHBIfH[B
(/) HXhX JHHHXm ‘XBdogH
09 VMJJJ HBI/HXm XBgBDOHXw  HJIBtfHD
-Bdo HdBI/'BXBHH'E'dOOX JHHHBX
-MXH HBJIfBXDH HJBtfBHBIfHY

(Z2) -ztf = (® — v)soojvz —

— zv + zJ

:hbdodb BJBirXwdotf)
(2) HBJL-HdBMHh BircfjBdjBd
-BU-6 “HXhX HHBJIfXg # = VY
Btr-'BDirXg BtrdaBM Mncj)
-OaXw BJH"AHd'LBX JHHHBHBI/HB BtftfOk Xg '(09 IfHBin) EHWBIfO EX
-MXh (A L) m BhHBJICBXDH BEBHBI/'HYy ‘HHDIfXg BtfBXMXH (» Iv) y
HSBHdIBW Ba ft HOXHtfBd JHHHBHBIi"HB ‘XHIfgBITHk £BdB({> 'SHIMBd

-B"Hh BtTHDBWDXDHD gxXk HHHDBKBITJH3X JHHHBHBI/'HB HtTHg %
eHtfeirXg MnsHh HfgnxdBX
HhHHXNH BHBIfHB ‘XBWa'[f \LBdogH HBITBWBITIJH9X MHBdgaJITB HIi"B)K
-Bdeir HhHHHHH HBXBgDHH BJ X B3 X HSX JHHHB WBI/UHDJ, ‘HtfBXBD
-dXx HHHJHITHBdaH J.dem hX HBWXkX HXhX HmMmHHBIrtiHHB JHHHBH
-BfHB bd€ Xg -y Ba gq Ilv :dog dxawBdBu BXhX bU'bwbl',jh 3x Xg

(9) 0= zti ~z<l + zV+ 60Z — xvz — 26 + z
m'c'Bii'Xg Bh
-HIBtTHHfXM HniHHHdX>i JHHHBNBtfJHaX ([) BI/HBJhO HHdIBIfD8B~"

*(BHBU-HB-9 HJB'D'tfHBm) HtTBIfXg

(s) zX = zt+z*

L\r\ mvvUnm nnnotinQvd va rmnevxdvw zm mmvny 'ig §



HmHHHAXjl JHHHIWBI/JHIX ({)
®tfL'ok Xg ea Htz'Bii'Xg g q ‘0 = v :etrtion X ‘BOi/Ag EtrHmog
'dBITBIBHHtrdOOH HEBXdBW

JHHHBHBI/'HB dBJB (9 'os viMm

-g HJiBtrirHBin) HU'BIi/'Xg
0= fyz — &C-f 5r

Hin

-HHHdXH JHHHBNBIMH9X

Btrirok Xg Ba HtTeirXg

Zf= @ ‘0= » BtrMoh

X ‘BDI/Xg BWHHdAX BJH~"X

BooHtiogB heX ‘gnirXg bit

-H~X BIBHHirdO HEBREW
JHHHBHBIffIB  dBJB(p

i (bhbi/hb
-f HJIB'CraBm) HtTBfXg

<*) 0= - <C+
HmHHHdXx JHHHBWBI/
-JH9X (j) BfflflOk Xg EH

MKBIfXg il — V ‘o = < Birkoh X ‘BOtfXg BWHHdX BJhM BXBHHtrdO
heX ‘gnirXg BtTH~X BooHtiogB hebmclbw jhhhbhbiZ/hb dBJB (o
4 I(bhbi/"hb -g HJBViI/HBmM) HffBi/Xg

(8) 0 ga (g — A) + sr

HMHHHAXH JHHHBKBLMHOX ({) BtflfOk Xg BH HtfBtfXxg O = V BVAOh
X ‘BDI/Xg BtfHANX BXBHHtrd0O HEBREW JHHHBHBIZ/HB dBJB (q
((BHBfHB -Z BV 6S IfHBm) HVBIi/Jy

iz) 0= -M + H® - *)
HIIHHHAXX JHHHBWBI/MHOX (j) Btfl/Dk X n—a utf
-MOh X 'BOtfXg BffHAX BOOHOgE HEBMABW
hh

-dHg HIINTHHHdXx JHHHBWBIMHO9X (1)
‘gedBM BJHHdAX HBXBgOHH BJHdBirkX BXD
*Ht/eirXg hoewbi/uhsx/

HXhX JHHHXffl +hVe hobx~Xh HHdgnj

<D s

= ~ N+ (i

VWVVYYj



146 AHaoho

V(x — a)2+Jy — b)2= R

{x - a)2+ (y—b)2-R 2= 0 (1>

M (X, y) aflraHaHHHr HXTHepnft Hy~TacH 3ah. LLJyHHHr ynyH
(1) TeHr*aMa aHjiaHaHHHr TeHr~iaMacH 6y;iaAH.

Aft*aHaHHHr KoopAHHaTa yK~iapnra HHc6aTaH ypHHra %apa6t
6a-b3H xycycHft ~oij;iapAa (1) TemviaMaHHHr Kyphhhiiih 6np-
myHHa y3rapaAH, Maca”aH:

a) arap afwiaHaHHHr MapKa3H aficuncca y~HAa 6y;ica>Y hok*
Aa &= 0 sy.iaAH Ba 6y X,0naa (1) TeHrjiaMaHHHr KypHHHUiH -

{x-a)2+ y2-R 2= 0 (2>

6y~raAH (makK~i 59 Aa 2- aflraHa);
b) arap afuiaHaHHHr MapkK33H opAHHaTa yi"HAa 6y/ica, Yy
HOKAa a = 0 6y~raAH Ba 6y ~o~Aa (1) TeHr*aMaHHHr KypHHHuUiH

x2+ (y~ b)2- /72= 0 . (3)

6yJiaAH (maK~Aarn 3— aft*aHa); i
c) arap aftraHaHHHr MapK33H abcu,Hcca y~"HAa Oy;iH6, y3H
opAHHaia y~nra ypHHMa 6y;ica, y noiyia b= 0,a= R gy./iaAwW
Ba 6y ”“~o”Aa (1) TeHr-;

~iaMaHHHr Kyphhhiiih

x2+ y2— 2ax = 0 (4)

Sy”~aAH (maKJiAarH 4-
an”~aHa);

d)arap aiwaHaHHHTr
MapK33H OpAHHaTa yi™“H-
Aa 6y./iH(j, y3H a6cu,Hcca
y~"Hra ypHHMa 6y~ca, y
MOKAa a= 0, b= R
Sy~aAH Ba 6y ”“~o"Aa

-X TeHr~iaMaHHHr KypHHH-

UIH

xX2-f y2— 2by — 0

) (iSy™aAH (maKJiAtfrH 5-
aPuiaua);
W gkji 59. e) arap aftraHaHHHr
M3pK33H KOOpAHHaTajiap
6ouiHAa 6y;ica, y loiyia: a= 0, b= 0 By;iaAH Ba 6y ~o.iAai
(1) TeHr”iaMiHHHr icypHhmuh



§ 37. AuAanaHum MapKO3UHu ea paduycunu anu”.iaiu 147

x2-\-y2= R2 (5)

6y.ia.HH (uiaK”~/iarH 6-afiraHa).
KaBC”~apHH onraHAa (1) TeHr*aMaHHHr Kyphhhiuh KyfiHAarH-
na OJ”™aAH:

x2-\-y2— 2ax — 2by + a2+ b2— R2= 0 (6)

By TeHiviaMaAa ynra napaMdp Sop: @, b Ba R. By aca afijia-
HaHHHr aHHK”iaHHiuH ynyH yMy\iaH yn mapx KepaK"HrHHH Kyp-
caiaAH. TeHr*aMaHHHr y3H X Bay ra HHc6aTaH hkkhhhh ziapa-
>KajiH a~reSpaHK TeHr”iaMa/iaH u60paT. Jl,eMaK, afiZiaHa hkkhhhh
TapTHfirH MH3HK  6Yj\gj\)\.

2. 3hah aH”iaHaHHHr TeHr~iaMacHHH Kyi'S CHCTeMacHAa HHKa-
paMH3. <J>apa3 KH”aHJiHK, aftjlaHaHHHr pa/mycH R Ba MapKa3H
A (a, a) HyKTa”a 6y~CHH. AfijiaHafla Hcra./iraHHa M (r, <p) HyK-
Ta o”aMH3 (m ao 60). By ~o~a afljiaHaHHHr TatpHtiwra MyBo-
(Ihk M  Kaep”™a Sy/ica-~a
AM = R 6y*raHH ynyH', 9-na-

parpat}xn,a MH”apH”raH (2)
4>o0pMy”~ara acocaH:
r2+ a2—

— 2arcos (a— ®) = R2 (7)

AftraHa”arH HCTa”raH HyK-
TaHHHr Koop~HHaTa”apH opa-
CH,aarH MyHoca6aT rnyH” aH makKJl 60
Hdopar. 1I3JyHHHr ynyH (7)
aHyiaHaHHHr Kyr6 TeHoaMacH 6y”~aaH.
Arap afttaHaHHHr .wapKa3H KyT6 yK”~Aa 6y.nca, 6y 3o;ma
a= 0 Cy~raHH ynyH (7) HHHr Kyphhhiuh KyHHAarnna dy”~a”~n:
r2-f a2— 2arcos = R2 (8)
Arap CyHHHr ycTHra aflraHa KyidAaH yTca, 6y “"o”a R = a
fiy*raHH ynyH, yHHHr TeHr~aMacn
r= 2R cos 9 (9)
6y/ia,HH.
Arap afiraHanHHr MapkKa3n nyT6ji,a 6y.ica, 6y ~oJiAa yHHHr
TeHr”iaMacH r = R 6y.naAH.
C( Ve - /¥ i
§ 37. AHJIAHAHHHf MAPKA3HHH BA PAflHyCHHH AHH"NJIAUJ

1. I0OKOpnaa MHKapH”~raH HarHwara mvbo~hk, afi-aaHamiHr
THer*aMacH hkkh HOMat"iyMJiH hkkhhhh AapajKajiH a;ire6paHK



HAhA HHBJtfAg

AL— "N+ zo—y)/l = WV
B<J)0O>?W HJB'CHDBAO dBi/extoAH (A IX) BS (q ‘V)y

ti= WY

:MH(})oaAw bjhdbddox hhd
-ODB  JHHHBHBIfHY ‘HHDI/Ag A B3 y HdBtfBXBHHITdOOH JHHHBXMAH
HBJITBX3K HJBVBHBIfHy ‘(85 ITHBm) HHOIfAg BtfBXSIAH (q Iv) V
HCBHdBW BH HOAHITBd JHHH
'8S V-xvm -BHBtfHB iHHDIfAg HtfHBhdAg
-HdjAi HOBW3XOHO dBI/BXBHHIT
-dOOM ‘XHIfHBirHM EBdEcJ) 'HHJT
-wAw mHeXx HHHDBWBtfJHaX
JHHHBHBIfHB gHHBITOOOB BJC{)Hd
-g-BX Ag 'HCBI/HXHB BJHHdA
MHdxawoaj HBJirAg bPhhl-MoeA
JH9X  HBtfBXKAH dH9 HdEir

>Y

-bxMAh EwwBK ‘gair bhb iryp r'

HM9  HDBHBfHB BdHOtT A

«EHWBU

-0X wheoit HHMBXxXAi oAoxbk

BITHXdA BIM3X Ag HITHg 'XHtTG HBJdAH mH HBIfHg HdBtfBWBtfJHSX

HHinro jhg dng HEaBg Jh hhbhbiry b 'blThbjxhb gHimto BhBMoHto
HH3 JHHHHDBHBITHB BdHOtT BITH909 HhHHhA JHHHGOXH>J \

HDVM/VirJH3X JHHHVHVIfHV ‘O€ §

VHVU'HV

gog nhhnrnw g



\IHHd39 9HXHB HHHABI/'BOOOX gHOOOB JHHHIIIHAHXMBIWB HBIfHAg
*JHHFHM dH93BX HHrtIHdHXITIBWI/'B HH(f)4)E HJIBIfXHI/'OHXgJ, ‘891
AH'c'BfHXHB BjdBinfXBm hbl/hbM ggtr deirraBm iHGAd]j
-HO)J (IHVBI/'HXgB BJBWHH ¢g9If IIIHdHXniBIVtfB XHGAdJHO} 791
'HHOtfAg HOBDHdxH909Hg JHHHHJBhdAg XBHHI/dOOX
B1N9XOHO HMDS HtoA BXBHHVAO B9 h5iA BOOHtIOgB JHHHBW9XOHO A
‘HHHHOITHEAXx HOBWBIAIH9X HBXBQOHH BJBW9XOHO ¢gBITHXm JHHHMHE

-Hh Ag *0— | — eA"+ Arg — Xz ~BJirndag HoercBiMHgx jhhh
-"HEHh etTHOBIV9OX9HO dBI/BXBHHtTdOOX HIfXEhdAgHdjAXx '991
*HHDI/VCg

HBjrak irHHmBX MBhdAg Qsi HBimg hMA BOOHtIDgB jhhhbw9x
-OHO H>106 hMA BXBHHVAO (JHHHBW9X0OHO HJHK) B9 009 HBI/Hg HKA
BOOHtIOgB JHHHBW9XOHO HX06 HMA BOOHtIOgB JHHHA  ‘HHHHOI/'HE
-AX HOBWBITIJH9X HBXBgOHH BJBW9XOHO Hin!BhdAg5IHinHHk HBtfHAmM
JHHHMHEHh Ag -9 = £+ jrg — jA iHBJirndgg hobwbitjh9x jhhh
-MHEHh BI/HOBPV9XOHO dBITBXBHHt/dOOH HtfHBhdAgndiAj, 'Q91
(iHt/BfAg HBtfHBM HmHHHJAM JHHH — -X BtrHBJdHXIIBL*
-yB Dof7 Btrnraog dBITEXBHHtrdOOH HHHdBtfHA BXBHHtrdOO>I >91
~HITBIfAg gBtTHBM HBXBgOHH BJBN9XOHO HJHK HOBWBI/JHI9X
MHEHh ‘Boimk fHJimex HBhdAg Ogif HBI/Hg hMA BooHtiogB jhhh
-BW9XOHO HHOG HMA BOOHtIOgB JHHHBW3XOHO HJHK ‘gHI/Ag (Q '[)

dvvmndnim'vwvn rising [



HHBdgSJIfB HIfBJRBABIT HhHHHMH HIfwAIf<LBWOH HHHH HDBWBIfJ3HJ.
JHHHBHBIfHB ‘MH(f)OaAw BJIBEKHJIBH HBJIfHdBMHh BtfHdoMOI ‘I

mVLfMHV HHHD/MHtfVd Va HHHSVNdVW JHHHVHYLfHV '££ §
rljs/-'a?)gj/m v

"HIfBI/"g = U H3BKB1TJH3J.
jhhhA Vvxtvox. Xg ‘BDifAg BfrgxAM HEBHdBw jhhhbhbithb dBjy
*HtTBirAg
(6) isob”™3 = J

HDBWBI/MHaX JHHHA ‘HAhA HHBJIfAg
v = }j Btfifok Ag ‘bdxA HBtfgxAM bhbithb bjhxdA JHHHAg dBjy

(8 MH= *sopDJIVZ— v + Z)

IHffBirXg BhHJBiIrHHIAM HmHHHAAH JHHH (/) HXhX HHBJIfAg 0 = ®
Btfifok: Ag ‘BDifAg bithMA gxAM HEBHdBw jhhhbhbitOb dBjy
*HITBfAg HDBWBIfJH9X gxAM jhhhbhbithb
(/) HAhA JHHHAnNi 'XBdogH
09 vynm HBITHAM  XBgBDOHAw  HJBtfHO
-Bdo HAdBfBXBHHirdOOH JHHHBJ,
-MAh HBJIfBXDH HJBITBHBfgy

(z) -ztf = (4 — ®)so0JVZ —

— tv+ -J

:hbdodb BJBifAwdotJ)
(3) HBJIfHdBMHh Bir4)BdjBd
-BU-6 ‘HAhA HHBJIfAg = 1YV

B'E'-BDirAg BtrdaBM W Mh?)

-OaAlvV BJHMHA'IBX JHHHBHBIfHB BITirok: Ag ‘(09 IfMBIII) EHWBIfO BX

-MAh (&> lj) jy BhHBJIfBXDH BI/BHBifHy 'HHOIifAg bitoxMAh (» 'V)y

HSBMdBK Ba HDAHI/Bd JHHHBHBIfHB ‘HHIfHBIfHM £BdB<J> "EHWBd
-BMHh BVHDBPJDXDHD gxAM HHHDEKBIfJH3X JHHHBHBIfHB HI/Hg Z

‘HH'BI/Ag MHEHh HIfgHXdEX

HhHHMMH BHBIfHB iHBW3T]' 'XBdogH HBI/BWBIfJH3X MHBdgaJlfB HIfBIK

-BdBIT HhHHMMH HBXBgDHH BJ A B3 X H£A JHHHBKBIfJH3X 'HtfBXBD

-dAn HHHJHifMBdan idem hA hbwAkA HAhA HmHHBifMHHe jhhhbh

-BifHB BDB6 Ag Ba g v :dog dxawsden BXhA BtfBWBifJHax Ag

(9) 0= zti-z<1+ zV+ 6(1Z-xvZ — zt + z*
‘HI/BIfXg Bh
-HJBiIrHHAM HmMHHHJAH JHHHBWBIfJH3X ([) BI/HBJhO HHdBIfD3BA
«(BHBIfHB-g HJBITIfMBm) HtfeifAg

(S) zti = zt + =X

1f1 mvvitnHD nmoRngvd va runetmdvw sunnvunvny ‘'/£ §



HMHHHAA>l JHHHBWBITIH3X ({)
tetrirok Ag ea HtTBi/Ag q = Q ‘O = v :Btrkoh A ‘BOi/Ag BtTHinog
'deireiBHHirdooj! HEBHdBw
JHHHBHBImB dBJB (3 Qg I'yDfj]

‘(bhbithb
-g HJIBtTfMBm) HtfBirAg >/

0= tqz — z6 + zX
um
-HHHdAH JHHHBWBI/MH9X X ~
Btfirok Ag Ba  Htreiz-Ag
if —9 ‘0 =V BtfMoh
A 'BDirAg BWHadA bjhMA
BDDHtiogB hsA ‘gwirAg Btr
-H"A BXBHHtrdO HEBMdBH
JHHHBHBIffiB  dBJB(p
(bhbi/hb
-f HJBtTirHBin) HtfBfAg
(f) o= ™Mz — ZA +
HmMHHHJAH JHHHBMBIr
-JH3X (j) BIl/irok Ag Bfl
MtreirAg ~ = VvV ‘o = q Birkoh A 'B3i/Ag BWHndA bjhMA BXBHHtrdo

heA ‘OHirAg bithMA BaoHtioge hebhclbw jhhhbhbithb dBJB (o
t :(bhbi/-hb -g HJBtrirxBm) HtTBirAg

8) : Q= zp~ 2<1-6 ) + z*

HMHHHJAH JHHHBWBL-JH3X (t) BITfOk Ag Ba HtfBtfAg 0 = v BITMOh
A ‘BDtfAg BtrHMA BXBHHtrdO HEBHABK JHHHBHBITHB dBJB (q
((bhbl-hb -z bit 69 tfHBm) HtTBirAg

<Z) 0= -M + 8» - X)

cHMHHHJAH jhhhbwbimh3x (j) Btfirok Ag Ba HITBfAg o= q uV
-Moh A ‘BoirAg BtTHKA BDDHtiogB Hsexdew jhhhbhb~hb dBJB (b

IHEIfBOBW ‘HtTBdBJEA BhHAw

-dng HmHHHdAXx jHHHBweii\iH3x (j) BtrdBinrok hhdAoAx HEIBg
‘gBdBk BJHHAJA HBXBgOHH BJHdBIfkA BXBHHtTdoOH JHHHBHBI/Hy

*HtrBfAg H3BWBIMHSX JHHHBHBIffIB BfVBIi"JH3X (1)

HAhA JHHHAfN "HtTG HOBIKAH HHdaHXXH JHHHBHBfHB (A ‘AT) [tf

<l) 0= — <0+ g(o — r)
HH3

if= ;(<?— A)+ 5p — y)A

owrgy



01 J a
9HIT3H
dBfHOO HBJHEI/EH ‘XB3HXM EJJEtfBtfX Wdocj) (6) EH (8) HHdBIfXg
9=3 ‘8 =3 ‘ot— - a = v
:B'c'HB'IJBdBM gndHiraHiroD hbit
-H9 HOBWBtfJHSX yHWXivX JHHHBHBITHB HHBWBI/UH31 HBJIfHdsg
*HHDHBirMHHB HD”HITBd BH HEBXdBN JHHHBHBITyy

'0= 9+ *8+ arol — 26 + ZX
:HBJi/Hd3g HBi/Hg Bwei/UHax XgmX BHBimy 'irooHW
'HtfBI/'Hipir BHBIfHB

ivXKHBW HBtfHdBEBH HBXMXH XBHwXnX HHMOIT ‘Btf-BDBHirXg tfXxC
-aBW  bhbithb BITXBMHMBk B'ffi/'Ok Xg <HtfBi/'Xg wXkaew # ‘B3L'Xg

JVvt > z3+ z0O

dBjy
*H'CBITHIlja'ir BHBITHB XHhHX £HDX3 h BDXBCO ‘gHtfXg
IBdogH hblTb iMXh BHBii-ye  Biri/ok Xg eH'c'BfXg o = ‘BOIirXg
() Jvf= z3+ z0
BirdBjy

*HITBIi-HM BtfO(J)H HHBH
-BITHB  OHMHMBK BWBIMH3X (9) BHHJBt/'I/'Ok Xjti 'xedax HmHi/'Xg

(01) JVf<z3 + zO
HX§
‘0<JVTFf —2z3+ z0
HXhX HJCWIfXg HHMHKBk HXBWHHM JHHH
N IJV*~ 3+ zc A d
HBI/HXg
DVf—2z3~tzO = zifzVf
‘0= JVf- ztizvf-z 3 + za
HX9
e, = Srv _Yx_ | +
z3 G

:ehwbuox hh
HBtfHX ‘gH~"XM BJ (e) HHdBL-XBWHHM HBJHBIfMHHB HXhX q B3 V

mvvUrwD nunofingvd vg rwnevudvw s»nuDnnvny <{£ §



:hbit (f) BffxBtoHtoBy
HHHwXw 1ITBI/MHHB HHHdABITBIBHHirdOOM JHHHHEBHdBW BH HHHD
-AHfBd JHHHBHBIfJJB HBtfHg HWBITdi HJEI/UHaHTIHCjX"GOH JHHHBNBIT
-JH31 HBJI/Hd99 ‘9HHBfDOOB BJBJKHIBH HBJIfHdBMHh BffHdoM ()l

*£HWBE5 BE'ITIHHHAXM

(L) 0= J+ &3+ xa+ z*+ ir*

HHH3BWBIMH9X BHBtfyB EHg H9Xg HBITHXg HXhX JHHHXIJ] ‘HHH
-HXw raHdHIHBirHB BJ | HHdBIZU.HOHtIH(])(])GOH HJIBtfHITirO JHHH ..X
Ba zx xMBaBHBk (o V HHHXh) gHi;Xg bj Yy hhhhokoi bl'ehhh
JHHHBHBIMH31 Xg =sHJBI/HM EtfO)H BHBI/"B X ‘BITtfOk HBJI/Xg

(9) 0O =j + t3 + xa + zty + z*v
HmHHHdXn

JHHHBNBI/MH3.L  >IHBd93JirB  H/BJKBABff HhHHHHH HimXtfqg-BWOH
HHHH HH'LLB  ‘HtfBIfHM  BITOt"H BHBITHB BNEI/JH31 (j> BHHJBffIfOk
Xra ‘BOi/Xg JH9i bji/’OH hxh3hHhcJ)(])goh jhhhewihbuXm Xr HH1B
‘0=0 {z Ba BDUXg JH31 OdBES$ wdBL-XHaHtIHCjxIJGOH JHHH jX

Ba -X HH1K = y(t IBI/HBJBdeM BJ (g) HBtrdBIfHHII\IH31 Xg
(9) V = (zd - zQ+ #) V
(fr) ‘0-~+m ‘0= a + vyz
(8) ‘o=g D=V
:HBtfdBiAiBgoHH Xg 'Bin/ok hbji;X9
& — &+ vV _ <1s— _ VZ— 1. 1 _ o _ 1
i 3 a d a \Y,

HH1B ‘HtrBtfHM BtfCXjwW
HHBHBL'HB dHg HOBI/BHHH JHHHABtfX EHHJBffHBJIfXg IfBHOHtldoilOdu
OdBEX HABIM.HO9H'TIH(f)<J)€OH DOW JHHHABI"BWBL'JH3X (z) B3 (() 'HtTe

(Z) 0= zti— iIQ+ zV+ 6qz - XVZ — zM+ 12X
HDBNBI/JH3X BHBIfHB HBJtfHdBMHh Btf(J)BdJBdBH HBJIX"J ‘HtTBI/Xg

(n) 0—J + t3 + xa + tth + t*ff+ &V

HmHHHdAXn yHwXnX jhhhbwbiAh91 yBtTHXg
sEHWBdXn gHdHmMmnax hbVhohoj. Xm hhX ‘gHiro hhbnbiI\ih9i
HHBdgSJI/B HfBMCBdBir HhHHHMH HtfHXtfIBKOH HHHH HXhX niHd9g
goaB* BJiroaBD Xg iHWHttBiro bithM Btro4)H HHBHBtfOB HodHg
BITHXBgaBH eX BWBI"JH9X HHBdg9JtfB HfEHCBdBtf HhHHHHH HI/-wXI/
-IBKOH HHHH dHg dBk ‘BhHHDHy -e<Htfl/’Xg XBdogH HBffBWBtfJHI9X

DNVVpy



*HHDHBirMHHB HdBITBJLMAH HBJIIIHOaX HBI/'Hg HdBirMX
dBITBIBHHirdOOM JHHHBHBI/'gB 0 = 9+ A/— Xg— 76 ZX *g£l
‘0= 8—ga*+ XQ—E&P (p ‘0= gsf+ At-Tg—ear (o
‘O= s— ar*+ gA+ s (q 'O= e+ Ag- rs + 2A+ (b
:hhohbitMhhb HdeirBXBHHirdoox jhhh

-HdBIVJEBHdBW Ba HdBL-oAHtfBd JHHHABI/'BHBI/'HB HJBI/HIJAN] 'U \
i\fitVir&Q HBITHBM HOBKBI/\IH3X JHHHBHBITHB HBJIfAg JH3X

BJ | HOAHtTBd B3 EVHmMOg dBI/'BJ.BHH/'dOOM HEBREW ’QL\
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b

aY(x —cf-j-y2= a2— cx

SyjM An.. 6y TeHrjiHKHH hhs 6np MapiaSa KBSjjpaTra Ky-
TapaMH3: J
aZ(x — c)2 y2] = a4— 2a?cX + c2*%2,

Skh
ax2— 2azxx + azx2 a2y2= ad4— 2a;c -j- c2c2,
Skh
ax2+ azx2+ azy2= a44-cX2
6kh
ax2— cXx2+ az/2= ad— az2
Skh

(a2— c2Ax 2+ azx/2”™ aal2— c2. (3)
LLlaoaarH MFF' yqdypgakK~a:
7WF+AfF' >/ 7rP,

Skh 7WF + ATP = 2a Ba FF'= 2c 6yvir8HH yqyH 2a>2c £kha>c
eKH ’
az>c 2,
eKH
a2— c2;> 0;

myHHHr yqyH a2— c¢2 nhh 6npop £2 6h;i3H H$0Aa kh”~hih MyM-
khh:

a2— c2= b2 (4)
ByHH (3) ra inNyftcaK:
b2+ azy2= adb2 (5)
£kh SyHHHr HKKajia tomohh ad?2 ra 6y;iHHca, a”~”Hnc yqyH
<6yH”aft TeHwaMa Ke;m6 hhi~ah \

* . Jfa i (6)

By TeHHiaviaHH eKH (5) hh a“HncHHHr 3Hr coaaa TeHr a-
MacH t"KH KaHOHHK TeHn/iaMacH AeHH”a"H.

§ 40. 3JIJIHNCHHHr UIAKJIHHH YHHHr TEHTJ1AMACH j)~
BYHHHA TEKUJHPHLU ' \Y

3-i*nncHHHr TeHr*aMacHHH HH”spHiUAa 6h3 yHHHr hj3kjihhh
KypMafl, 4>ah;aT 6epn”~r3H Ta-bpn”~ra acoc”snraH sahk. 3hah
3.7MHNCHHHr  IH3KJIHHH B3 yHHHr 6ab3H OHp XyCVCH HTViapHHH
yHHHr TeHrviaMach fipAaMH 6n”~aH TeKuiHpaMH3. ByHHHr yqyH
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3.0 HnCHHHr

TemviaMacHHH Yy ra HHcSaiaH eqaMH3:
y =+ —V a2- (:D

TeHMaMaHH TeKiunpHin o;iAHAa yHAarn x Ba y HHHr 3A-

viHncAarH HXTHepnfl HyKTaHHHr y3rapyB<iH KoopAHHaTa.aapH
3K3HNHrHHH 3Ha 6np MapTa6a TatKHA”aS yT3MH3. (1) TeHTJIHK"
Ka KaparaHAa y X HHHr c~yhkuhhch Sy~aAH. IllyHHHr ynyH vy
HHHr KHHMaiviapH X ra SepH”~raH KHHMaiviapra i~apaS aHH""a-
HaAH. Maca”aH, a6c0"iOT khhmsth a a3h khhhk SyjiraH ~ap
#np x = OP r3 y ynyH hkkh ~HHMaT TyrpH Ke/iaAH: yt= PM
ea y2= PM'. Bv;iapHHHr aSco”ioT KHHM3T”apn y33po TeHr Ba
HmopaTJiapH 6Hp-6HpHra TecKapH (hi3k”~ 62). Born”ana kh;ih6
aftTraHAa abcuHcca yj"H-
A3rH P Hy~TarS HKKHTa
CHMMeTpHK M Ba M'
Hy~Ta”ap Tyrpn Ke”aAH.
By H3THJK3  yMyM3H
SMIIHIICHHHr 36CI1.HCC3
y*Hra HHcSaTaH cHMMeT-
PHK 3K3HAIHrHHH KypCa-
T3AH.

X— ta 6yjica, y=0
6yn\\6, Y  3,/iJiHncHHHr
3Hr KHHHK OpAHH3T3CH
<5yjiaAH; my 6h;i3h 6Hp-

T3 371/IHIICHHHr A (a, 0)
BaA' (—a, 0) Hy~Ta”apH
aHHK-flaHaAH (maK;i 62).

x = 0 syjica, y= + b SyviaAH Ba |yl = b 3.1.1HNCHHHr 3HT

K3TT3 opAHH3T3CH Oy.naAH. Illy 6H”aH Snpra 3JLIHIICHHHr HH3

B (0, b) Ba B' (0, — b)

Myi-jTa”*spH 3HH”aHaAH.

JleKHH X HHHr 36co”iot kh!Sm3th @ a3h KaTTa GyjiMacyiHrH
mspT, nyHKH |x] > a 6y~raH no”™Aa Yy MaB”yM 6y;iaAH. Xl,eMaK,
abcuHccacHHHHT aSccviioT khhmsth a AaH vk3tt3 6y;ir3H xen
6hp Hyi-jTa 6H3HHHr a~~nncra i*apam.iH 6wm'«xAM 3HAH. liiy-
hhht 6h”"3h s“Hnc opAHHSTa yi"Hrs nspa~”e”b 6y4T3H X =+ a
»3 x = — a (NS B3 N S') Tyrpn MH3H"3p opacHA3 '6y;iaAH.



Saawic

/ s™Mi”*mncHHHr  TeHr;iaMacHHH x ra HHcSaTaH eHaMH3_
By *o/i/ia:

X=*~Vbi~-y\ (2)

I3y tcht~ihk ycTHfla ~aM (1) tchivihk ycTHfla i“H”iHHraH My-
A\OK8Majl3pHH JHJHWU MyMKHH. X aKHI”aTAa afiCOMNOT KHHMaTH b
/ikih khhhk 6yjiraH *ap 6np Y —OR ra x ywyH hkkh j*HHMar
iyrpH KeniaAH: x* = RK Ba x2= RK'. ByjiapHHHr a6co;noT
KHfIMaiviapH y3apo TeHr Ba Hiuopa”™apn 6Hp-6npHra TecKapH.
ljouiKana khjin6 aftTran.ua, op~HHaTa yj*HAarH R Hy~Tara hkkh-
Ta CHMMeTpHK K Ba K' HyirTa”ap Tyrpn Ke”a”H. By HaTH»a
yMyMaH 3.ajiHncHHHr op~HHaTa yi®*nra HHcfiaiaH cHMMeTpHK
3KaHNHFHHH KypcaTaAH. JleKHH ~aMaBa~T |yl b syjiHiuH rnapT,
HVHKH 3KCH >i0,lIAa X M3B”yM 6yjiaAH. JleM3K, OpAHHaTaCHHHHr

a6co”K)T i*hhm3th b aaH KaTTa 6y./iraH 6np Hyifra s"Hnc-
Aa Sy~MaftAH. LUyHHHr 6HJiaH s~~Hnc: aScuHcca y~Hra napa;i-
~eNib 6y~raH y= + 6 Ba y —~Db Tyrpn MH3H”ap (SS' Ba

A'N') opacaaa 6y;ia;ui.

TeKuiHpHiH/iaH MH”KaH HaTH)Ka”apra KaparaHaa s”"™HncHHHTr
veKCH3 y30oamraH Hy~Ta”apH 6y./iMaft, Sa”KH y NN'SS' Tyr-
pH TvpTSypnaK HMHAarn enHK maK”aaH HSopaT.

SAUuiHNCHHHr cHMMeTpHH yoapn: AA' = 2a yHHHr KaTTa
y KH Ba BB'= 2b yHHHr khhhk yK« Aefln™aiiH; yoap-
hhht s~~nnc 6H”aH ynpamraH A, A', B Ba B' HyifrajiapH 31-
NHNcHHHr Som”~apH AefiH”aiiH. F Ba F' HyirTa”ap syi“HncHHHr
4>0Kyc~apH ~efl[HNaAH. 3juiHncHHHr (J)OKycH,naH yxraH op-
AHHaTacH 37iJiHncHHHr napaMeTpn ,aefiH.ia,aH Ba y, oaaT”a p 6h-
NaH SejirHJiaHaAH. <toKycHHHr a6cu.HCcacH C Sy/iraHH ynyH:

S~ifHncAarH *ap 6np Mt (Xxu yt) HyirTara Koop~HHaTa”ap
Oowura HHc6aTaH chmmctphk 6y~raH M 2( — Xu —y,) Hy"rai
moc KeniaZiH, nyHKH 6y Hy~Ta ~aM s~™nncHHHr TeHr-aaMacHHH
KaHoar*aHTHpa™H (m ao 63):

(- W2 _

ByHra ~aparaH”a s~”nncHHHr Koopfl[HHaTajiap SomHAaH yT-
raH ~ap 6np M,Al2 BaTapH my Hyi*Ta,na TeHr HKKHra OGy~"HHa-
ah, *iyHKH

f + fz-*) =0> w+ (—y») =0.
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IHlyHHHr ynyH KoopAHHaTa;iap 6ouih 3;i;iHncHHHr chmmect-
Phh MapKa3H 6kh ~HC™ana yHHHr map k a3 h AeftH/iaAH.

Mhcoji 1 Karra yi"H 6 Ba khhhk y*H 4 6y;iraH srtJiHnc-
HHHT TeHTJiaMaCH Ty3H;iCHH.

BepH~raH MHCojiAa: 2a= 6 Ba 20— 4, asmbk: a= 3 Ba
b = 2. By-iap a®uiHncHHHr yMyMHH TeHr~aMacnra KyflH~ca, H3-
jlaHraH TeHr-iaMa Ke”~n6

MH”aAH:
X3 V2
94 z= L

M hco”™ 2. <t>OKyc-
jiapn opacH”arH Maco(})a
6 ra Ba khhhk yi"H 8 ra
TeHr Sy~raH 3;i./iHNnc-
hhht TeHMaMacH Ty3H”"-
CHH.

By MHCOMa 2c 6,
AeMaK, c= 3; 2b= 8,
jieMaK, 6= 4. Byyiap-
hhht ep”aMH 6njiaH a
hh Tonniu MyMKHH. XaKH”aTAa,

a2— c2 b2

fiy"raHH ynyH, SyHAaH:
a2= b2+ c2$kh a—V b-+ c2
6yjiaAH. LUyHHHr ynyH:
a=1 16-r 9— 5.
a Ba b nnnt KHftMarnapH s~ HncHHHr yMyMHft TeHr”*aMacnra
KyftH~ca, H3”aHraH TeHr.iaMaHHHr Kyphhhiiih KyHHAarHHa 6y-
jlaAH:
I
257116 1
M hco;i 3. 3*HncHHHr TenrjiaMacH SepH~raH:
f2j.>1— 1
3619

ByHHHr Karra Ba khhhk yi?iapH, 4)OKyc*aPHHHHr KoopAHHaia-
jiapn Ba napaMeipH Tonn”~CHH. \

Bepn~raH TeHr*aMaHH 3/i.iHncHHHr yMyMHh, TeHr*aMacH 6h-
viaH co”HuiTHpHG6 i“aparaHAa:



3jiAunc

i >, b-= 9, "eMaK, a= 6, b = 3.
viyii  );iiiiiiCHHHr yoapH 2a = 12 Ba 26 = 6
it ~pabmh On”iaH (])OKyc”ap opacnaarH C M3CO(f>3HH
IH i
y a3— b2=Y 36 —9=3/73 Ba 2c= 6]/~

. 1liiiticitHiir napaMeipH:

_ b2 9 ic
R = = = ¢ = 1.5.
Mhcoji 4. SjiriHhncHHHr TemviaMacH 3X2+ 5y2— 16 = 0,

ByHHHr KaTTa Ba khhhk yoapH Ba (JjOKycimpHHHHr KOOpfl[HHa-

Ta~apn TonHJicHH.
3MMHNncHHHr TeHr”iaMacHHH 3Hr 3BB3;i OAaT”arH msKJira

KeNiTHpaMH3. ByHHHr ynyH yHHHr Ma-b”yM ~37h 16 hh yHTr
TOMOHT3 yTKa3H6, CyHrp3 HKK3JI3 TOMOHHHH 16 T3 6y"3MH3t
3x2-j- by2=16,

3x3 5y2
eKH — + = = 1,

v
N

w 5
o 5h

By TeHrjiaM3HH a"HncHHHr Tenr./iaM3CH 6H”aH co”~hhithph6
Kap3raH.na:

a2= y, SyH”aH a= J/ " = -~ >%
b2= -J, SyHAaH b= j/~-J = -g-V 5,
f(j/ 8,0) Ba f ( - / § o).

§ 41. 9JIJIHICHH MH3HLU -
14 ou IXt)l»

I. Hy~Tajiap epflaMH 6HJiaH mh3huj
SAHncHiiHr acocHH Tatpn”~Hra cyHHHS, yHH Hy~Ta”ap 6p-

A3mh 6h;i3H HH3HHI MyMKHH. <J>3pa3 p~aiijHK, 6epH.flraH y3-
rapMac MHiyiop;iap, HtHH s?i.inncHHHr KaTTa yi"H 2a = MN Ba
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(J)OKycnap opacH”arH Macocdja 2¢c — FF' Sy"CHH. By”™apHHHr ep-
AaMH 6H”aH a”"Hnc hh3huj ynyH aHr aBBa® FF' huht ypTacH
6y.iraH O Hy~TaHH aHHiyiae 0;i3mh3 (ih3k;i 64). CyHrpa FF' hh.
HKKa”ia TOMOHra AaBOM 3tthph6, OA = OA' —a hh y~na6t'
OJiaMH3. LLlaK"ra MyBO— c

AF —A'F' = a— c.

LLIYHHHr ynyH: /
. - > *
AF + AF' = (a— c) - -
+ (a+ c)= 2a, >
A'F'+ A'F=(a —c) + - 0 0 \
(fl “4 €)= 2cl. AN F f .a
,D,eM3K, A Ba A' Hy~Ta”ap Aa’

a;i.flHncra Kapam”™H HyKTa-
.aapAaH HGopaTAHp.

3hah O Hy~TaAaH AA' < V]
ra nepneHAHKy”™n kh”~hSs

' p y”~np M " Y
SS' hh y?Ka3aMH3. Arap Q R

F ekH F' a3h a ra TeHr
paAHyc 6hji3h Sft hh3hijic3,
y eft ~a~nrn SS' hh B Ba
B' Hy~TanapAa ynpaTaAH. Hkkhhhh tomoha3h

BF + BF' = a+ a= 2a,

B'F-\-B'F'= a+ a= 2a
Sy~iraHH ynyH B Ba B' Hy~Ta”ap ~aM a”“Hncra Kapaui®H 6y-
JI3AH.

IUclkji 64.

hhht F 4>0KycHABH r= MP B3 F' AaH r'= NP ra TeHr pa-
AHycMap 6H”MaH eft HH3H ica, y~iapHHHr 6np-6HpH fiHJiaH KecHiu-
T3HHA3H a B3 a' Hy~T3;iapH aHHK"i3H3AH (yn6ypnakK TOMOHAS-
pnHHHr xoccscHrs MyBOJHK r' — r < FF' 6y;iHiuH mspT). Arap
F aaH NP Ba F' AaH M P psAHycviap fiHJiaH eft*sp hh3h~c3,
yjispHHHr 6np-6HpH 6n”aH KecniuraHHAaH HHa d Ba d' Hy~Ta-
jiap 3HHK-fiaH3AH. a,a';, d B3 d' Hy~T3%ap 6n3HHHr a;ij;iHncra
Kapam”~H Hy~Ta”apAaH H6opaT, nyHKH:

aF-faF'= MP + NP = MN = 2a,

a'F+ a'F'= MP+ NP = MN = 2a,

dF + dF' = NP+ MP = MN — 23,

dF+ dF = NP+ MP = MN = 2a.
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(9) 'v.ig =
:BDHHI/Ag BIJHDHhHHXXH HOHhHHdNng HBfdBI/'JIHI/'JHaX Ag
«(hbVbw .

-EI/"JH3X ~Z) zX— A/ [j—DX

99 V-XVAil

«(hb'dbw

-BL-JH9X-0 ,X— N =

:Birirok:
Al ‘bohhi/’hM Biro4HH*HBiIrH9
HOBXBHHVAO  JHHHBHBF

-HE B3 HBI/'Hg e <C HDBXBHHV
-do JHHHDHHIZ'I/'G HITIHEdBM
BJBOOHHDgB ynwAwA dod
—ng 'HITBirAg heA jhhhbwhbit
-JH3X (3) HJBttHdoMOI HOBW
-BI/MH3X JHHHBHBI/'HB Ag
*(99 FHBin) EHIMBEHh BHBI/"
-HB HBI/'Hg oAnVBd HBJi/vlg
JHax bj v hbTCbxMAh HBjmHoaM HdBifMA jhhhohhih/'g hbjhhi/hM
BITO{)H HBI/Hg BWBI/-JH9X (j) ‘gHI/H~ EBdB4>'?S < HI/Hg
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*dHVHtfOk yHOAo0Ax JHHHOUH{f
-ire BHBirye ‘Hewatf 'hitbithM Btro(])H hhbhbi/hb HBJi/Ag jHax bj
V HoAHired ‘gnirAg BtfHmog dBifBiBHHirdooH heb” ew Boe Ag

(2)
HM3

:Bl/ifok A ‘bdhhi;hM EBdBcf) Vv = ¢ BtTHAg dBjy

0]
~AHiraBirO HHHDBMBI/\IH31 BfITOD JHG JHHHDIiHIfL-g |
YHVITHV Y9 DUHLTire ‘St §
(99
ITHBin) JH9X bjhMA bixbh jhhh 9 vanin

-ouHi/Zire hht-k ‘bj vz hdhithhjhh
JHHHJBtfBAOOBN BhBJdBtfBIM Ah
tf Ba 3 hbIThobiMAh dng dBk
JHHHMHEHh  HdJG HBJI/HEHh HH
-HAh '‘HtTBdog gHEHh oumve HhA
jhhhkbi/bM ‘BDirndog gnxdox
gHIBdBM bjhowox dag hhkbiz-bM
‘BITirok HBJdAX gaxdoX hhuh
HBL'Hg HhA JHHHHBII-BM HtfHg
(OZ+ vz = w,j+ ,
4-,33+3 W) HtTBI/'HEBMxA HBtTBh 1
-XHW BtfBHHH HHA ‘gBIfJOg BJHd
-Hg-dng HHHdeirhA jhhhoh hbj
-i/Ag hAeA BhHdotrMnw ,33 = oz
HBfHMA BJ.1BH JHHHOUKirfe H~HI/HAeA BdJHA[) 'HITBirHIJBHdA BH'
-XHW HM3 BHUOHH BJHdHg dBk JHHHABI/BXxMAH t3 Ba 3 HBJIfHdagm
1/B8HB JHe HAhA mHEHh HBI/Hg XBMBdBk £H3mAi;eA HHOUHIftfg

mHEHh HEIfHQ XBMBdBk EHONXIfEX 'Z

*HfBIfAg ITHDOk
Hi/ZHBm ijngndMBX jHHHOUHinre bIThdbjkhibh mndHxmBxAx hbit
-Hg HdHg-dHg HHAdBiIrBXMAH HBJHBir.MHHY 'Ht/'BHBI/ilIHHB HdBfBXMAH
"’\0 "0 \q ‘Q :BITHBJxe wobbit HBirng i;Ah HJHi/Bk ‘gnro HHdBir
-bxMAh “‘tf ‘5 bhk BirMHEHh nddAx yyw ‘mBmxA bjhAui

3UnVYE 091
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Mu M 2 Hyi~TarapHAaH yHHHr 6npop A AX“HaMeipHra
AfjP, M2PU M P 2..., nepneHAHKyjiap HH3HoapHH TyiuHpaMH3.
Arap paAHycfapHHar khhhk aft*aHa 6n;iaH KecHuiraH: N, Nu
N 2..., Hy*Ta”iapH”aH A A X ~.naMeTpra napa.Me.flbo HH3Hoap yr-
Ka3H”ca, y~apHHHr ~a~nrn nepneHAHKy”~ap ~H3Hoap 6n”~aH
KecHuiraH: M, R, S ..., Hy~rajiapH H3*aHraH a”jiHiicra TerHui-
Jih Hyicra~ap 6y.flaHH. MacajiaH, NM Ba OP y3apo napa.fl.fle.flb
6y~raHH ynyH:
PM:PM,= ON:OM,= b:a
J3,eMaK, PM — sjumncra Kapam”~n (M) Hy~TaHHHr op”~HHaiacH
gyjia®H. KoniraH /?, S,...y HytjTa®apHHHr a”~Hncra i®“apamJiH
aKaH~NHrH my fiy.fl 6\\Jiav. hcSot \swj\mam- AHH”aHraH Hy~Ta-
jiapHHH B6Hp-6npH Sn~”aH TyTamTHpnm HaTHJKacHAa a”~nncHHHr
Tat;pH6Hft maon ~och” Sy~aAH. .
y (/IC<C i- o4
§ 43. 3JIJIHNCHHHr riAPAMETPHK TEHrJ1AMAJ1APH.
9J1JIMNCOrPA<I>

1. SAHNcHHHr yirapHHH 2a Ba 2b (2a>26) (])apa3 kh”hsS,
yHHHr yoapn KecHuiraH O HyhjTa.flaH paanyc”apH a Ba b 6y.n-
raH HKKHTaep”aMHH afl-
~aHa HH33MH3. Bnpop
paj.Hyc yTK33H6, yHHHr
KHHHK Ba KaTTS aHJiaHa-
Jiap 6n~aH KecHmraH N
Ba M HyirTa~ispHAaH
AAi ra nepneHAHKy”ap
Tymnp3MH3. SArraH nha-
parpatjxnaH MawiyMKH,
N Hy~rTaAaH AA, ra na-
X pazifle.flb mijm6é yrKa3HJi-
raH HH3HK MP HH 3JI-
jiHncrarH R Hy~Ta”a
ygpaTaAH (m ao 68).
Arap AOM 6ypnaK-
hh t Ba 3/iflHnc.aarH R
HynTaHHHr KoopAHHaTa-
jlapHHH x Ba y (})apa3
KH~HHca, 6y j?ojijia OMP

UlaKA 68.

TyrpHCypHaoH yH6ypgaK.ua:
X —OP = OMcos t= acos t
Ea CNQ TyrpHdypHaK"H y~ypnaKAa
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y = RP = NQ = ONsint= bsin /

SjMHncaarH HyKTaHHHr x Ba y KoopAHHaTa.napHHH napaMeip t
(JjyHKUHHCHAa H(j)OAa KH.nraH yuiby

X = acos /!

y= bsin tJ n
TeHMaMa”™ap a~""nncHHHT napaMCTpHK TeHr~aMa-
jJiaph Aefin*aAH.

By TeHr~aMa”ap/iaH napaMeTp t hh MH”apnG, ~aMaBaKT a;i-

AHNcHHHr OAaT”arH TeHr~aMacHra yTHiii MyMKHH. “~a”HKaTAa
(1) AaH.

~ = cost y = sin/,
i L
6kh
§ = cos2t, g = sins/,
" (VA
6yHAaH
N 4+ p- = cos2/4- Sin3/= 1.
2. <J>apa3 KH~ aft*"HK, y3yH~nrH y3rapMac (/) 6y.nraH (KL)

KecMaHHHr K yHH OXx yKH-
Aa Ba L y*"H Oy yK«Aa
6y"CHH (iuak”™ 69). M HyK-
Ta KL Aa 6yvm6, j*aMa-
BarT LM = a Ba MK = b
(J)apa3 KH~aMH3, hi>hh
a-\-b = I. Arap KL iuyH-
Aafl M"apaKaira Ke”caKH, K
Hy~"Ta Ox yKHAa ch;dkh-
th6 6opn;ica, y ~o/iAa M
HyKTa a”Hnc Hii3aAH.
XaKHKaTAa KL Aarn M
HyKTaHHHr KoopAHHaTajia-
pn (x, y) Ba LMQ 6yp-
narH @ 6y"CHH. LUaK~ra MyBO(])HK TyrpHCypnaK"H LMQ Ba
MP K yndypHaK”apAa:

x = QM = a cos ®,
y= MP = b sin 9

6y;iap s”iNiHNncHHHr napaMeipHK TeHr”aMa”apnAaH HdopaTAHp.
Kn"HHraH My”~oKaMara acoc”aHraH s”iHncHH HH3HIH ynyH
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s"”“nncorpaij) AeraH Maxcyc ac6o06 Sop. yHHHr Ty3H.fiH-
iuh KyflHAarHHa.

y3apo TyFpH 6ypnaK T3iHKH.fi p~AraH OX Ba Oy HH3FHH./iap

ycTH”a yHHHHH LK hh3-

fhh 60p; ynajia hh3fhh-

HHHr 6yTyH 6yftHHa 6ym

opa”Hrn 6yjm6, ynHHHH

HH3FHHHH L Ba K Hyk*

Ta/iapHaa Oy Ba OX

6yftHHa CHIDKHTHIH MyM -

KHH. M HyKTara Ka”aM

yagn ypHamfiraH Ba

3x ML =a MK- b By

5j0rAa L hh Oy syHH”a

Ba K hh OX SyftHqga

ulaka 70O ch/ihchthS SopraHAa, M

Hy~rTaAarH Ka”aMHHHr yHH s”uinnc 6Shhh hh3h6 SopaAH

(rnaK.fi 70).

§ 44. 9JIJIHNCHHHr 9KCU.EHTPHCHTETH

3 aaulic (poKycAapu opacudazu MacogbanuHZ 9AAuncnuHZ
Kamma yquza micQamu, yntiHZ dKcneHmpucumemu deauAadu.
ea y odamda e xaptpa 6uAan SeAZUAanadu, ht>hh

2 c c Y * — bi

n 2a a u (1)

c< a Sy™“raHH ynyH jjsmsbsi®t e < 1 6y~aAc«
SKcueHTpHCHTeTHHHr re-
OMeTpHK M3"bHOCHHH TeKHIH-
D3MH3. ByHHHr ynyH (1) h(J)o-
AaAarn a hh y3 ~o;iHHa ”~o.fi-
AHpn6, b HHHr khhmsthhh
OpTTHpHS 60paMH3. ByHHHTr
H3TH>K3CHAa £ HHHr KHftM3TH
KaMafiH6 60p3AH. Hkkhhhh
TOMOHA3H b= OBu 0B2
OB3t.. 6ynw6, ycn6 6opraH-
Aa 3H”anar3 hi*hh~s-
hihé Copsah bs b= a 6y.fi-
raHAa e — 0 6y;w6, y 3ft;i3-
HaHHHr y3H 6y~aAH (ui3K.fi 71).
AKCHHHa (1) H(})OAaAarH a
hh y3 ~2~o”"HHa ko”ahphS, b
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HHHr KaMaHTHpHO 6opn.Zica, SyH”aH e HHHr i~HftMaTH
ycn6 6opaAH. Hkkhhhh TOMOHAaH b HHHr ~HHMaiviapH..., OB3
OB2 0OBX,..., 6y;m6 KaMaflnS 6opraH.ua, afi;iaHaAaH y 30K-

~auiH6, yTKHp.aauiH6 6opaAH Ba b HHHr jihmhth 0 6y;iraHAa
e= 1 6ym6, aAjwnc AAI opacHAarH hkkhjiaHraH KecMara afl-
~iaHaAH. LUyHHHr 6HjiaH e HHHr ~hAmbth a”“HncHHHr HiaKNHHH
H(@J)OAa KH”aAH.

S7NijiHncHHHr yoapHHH yHHHr sKcueHTpncHTeTH e Ba napa-
Merpn p epAaMH 6njiaH HJOAa kh”~hui mvmkhh. XaicaTaH

_ Ya-br
P—mbBa e= -
6y~raHH ynyH, 6yHAaH
b2= ap, azx2 ap, uel-a-p!
AeMan:
1 P
a:
I-e2 vV 1—e2 .
<Ui'-*-)<
3JIJIHNCHHHr PAiIlHYC-BEKTOPjl m\PH" Pz
W -8 '

dAAuncdazu 6upop Hygma 6uauh ynunz 6lip p tfioKycu-
zam Maco<fiacu y ny“manum paduyc-eenmopu deuu.iadu.
<t>apa3 i*H™aft*HK, a”~HncAarH 6npop M(X, y) Hyi"TaHHHTr
paAnyc-BeKTop/ZiapH MF = r Ba MF' — rx 6yjicHH (niaK.! 72).
M (x, y) BaF (c,0), M (x, y) Ba F' (—c,0) Hv~Ta.iap
opacHAarH Maco(Jd)asiap KyfiHAarnga 6y;iaAH:
r= MF = V (x - ¢)2-fy\
rx= MF'= ]/ (x -fc)2+ y2 (@)
By~apHHHr J?ap 6HpH
KBaApaTra KyTapH~”ca
r2= x2— 2cx -f- c2+ y2,
N = x2+ lex + c2+ y\

Kefl[HHTH TeHMaMaAaH
aBBa”irncH afiHpHG60;iHH-
ca
N\ —rl= 4cx,
gKH Illoka 72.
("i+ r)(rt— r) =, 4cx. (2)

SAMMHNcHHHr acocHft xoccacnra MyBO(J)Ht;:

*
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rx+ r = 2a. 3
By (2) ra Kyfl[H”~ca
2a (r, — r) = 4cx
£kh

_ C
rx—r = Qﬁ X. (4)
(3) ash (4) nhnh a?iupué o~cak
2r= 2a— Q—ax eKH r= a— —m. )

(3) fin*aH (4) hh KyuicaK

2rx= 2a+ 2— X 6kh rt aiz X )

BH3Aa — = € sah. IllyHHHr ynyH (5) Ba (6) TeHr*iHK”iapHH

KyfiHAarHqa e3nui MyMKHH:

(7)

By 4>opMy”~a”apHHHr epAaMH 6un.au a”~~HncAarH hxthSphh
M (X, y) HyKTaHHHr paAHyc-BeKTop/iapn a Ba e opKa”iH 3hhk-
~iaHaAH.

n y2 .

M hco” 3/i"iHncHHHr TeHr~aMacH g] + = 1. ByHHHr aoc-
UHCcacH 4 6HpjiHKKa TeHr Sy~raH HyKTacHHH Hr paAHyc-BeKTop-
~apH TONHIZICHH.

Bepn~raH TeHmaMa 6yfiHqa:

a2= 64, b2= 36,
CyHAan
a=»8, 6= 6;

c=Y di- V =V 287221 7,
1 V'

r
a= —= x VN7 Bax = 4.
a 4 r

By~ap (7) ra Kyfin~ca:

r=8—~\fT, r.-S + VT
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Sarnie TexHHKa.ua Ba (J)aHji.a, aftHH”~ca, acrpoHOMHHAa >Ky-
Aa My"HM po”tib yftHaflAH. Niacoji ynyH Marn”~yp hcmhc aerpo-
homh Ken.nep TOMOHHAaH X VII acpHHHr SoniHAa Karn®™ am/i-
raH Ba njiaHeia”ap ”“apaKarara oha CyviraH yme6y ynTa i"oHyH-
JiapHAaH TymyHHa 6epn6 yraMH3:

1. Xap 6np n”aHeTaHHHr op6HTacn a”~~nncAaH nSopaT 6y-
jih6, yHHHr (J)OKyc”iapHAaH SnpHAa Kyeui TypaAH.

2. XaP 6np n”iaHeTa Kyem MapK33HAaH yTraH tckhc”hk
Cyfinna j~apaKaT ~H./iaAH Ba yHHHr (ht>hh n”~aHeraHKHr) paAHyc
BeKTopn HH3raH ceKTopHHHHr k)3h, 6yHHHr ynyH KepaK Sy~raH
Ba~Tra nponopu.HOHa.fl y3rapaAH.

3. n™aHeTajiapHHHr Kyein aTpotj)jHAa aflraHHUiHra KepakK
SyviraH Bai*viapHHHr KBaApaT.iapn, y~apHHHr “yemrana 6”raH
ypTa Maco4>arapHHHHr Ky6;iapHra nponopn.HOHa.aAHp.

ABBa”o, njiaHeTa Ae6 (])opMacH rnapra h~hh 6yjm6, Ky£m
aTpo(J)HAa aiuiaHHS lopraH hhphk c¢3mobhh JKHCMra afiTH”iaAH
(6y./iap i~yeiHAaH skc STTHpH”~raH Hypyiap ~HcoSHra epyrjiaHa-
Ah). XVIIl acpHHHr oxHpHrana MaiwiyM Sy~raH n”aHeTa”ap:
MepKypHH, BeHepa, Ep, Mapc, IOnHTep Ba CaTypH caHajiap-
AH. KefiHHna HHa yHTa: YpaH, HeriTyH Ba HflyTOH Ma-wiyM 6y./i-
ah. By 9 Ta KaTTa njiaHeTa./iapAaH 6ouiKa HHa Kyn MafiAa
n~"3Her3”ap (eKH 6omKaHa aftTraHAa, aerepoHAJiap £kh njiaHeTO-
HA”iap) MaBJKyAAHp.

Xy~ac, Ken*epHHHr 6hphhhh ~OHyHura MyBO(f)Hi< j~ap 6np
n~*aHeTaHHHr opdHTacn, htshh yHHHr Kyem aTpot}))HAa afi*aHHui
flyriH  3;i./iHncAaH HSopaT .

(mao 72 a).

KenjiepHHHTr hkkhhhh

H'OHyHHra MyBO(])HK, arap-

Aa rnaoAa niTpnx~iaHraH

ceKTop~iapHHHTr K)3./ZiapH

y3apo TeHr 6y”~ca, y j?0ji- LUaKA 72a.

Aa EpHHHr opSHTacH 6y-

finna Teraui"H eft*apHHHr yTHiuH ynyH KepaK Sy~raH BanT ap
~"aM y3apo TeHr Sy/taAH. ByHra ~aparaHAa Ep B Hy~TaAa 6y;i-
raHAa, sit.hh S I\yemra 3Hr hi*hh SyyiraHAa, Te3poi< Ba A Aa,
ht>hh KyeuiAaH 3Hr y30KAa 6y~raHAa, cycrpoK >s;apaKaTAa 6y-
sflaAH. BHpHHHH Hy~TaHH nepHre”"HH Ba hkkhhhhchhh at])ejiH ft
Aefln.iaAH. Ken”epHHHr y hhhhh i"OHyHHAa ,ypra Maco(})a“ >xth-
Aa cy3 CopaAH. \%
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By Macoc])a:

y (55 + 5,4) = a
Sy”aAH. LUyHHHr ynyH arapA3 dnpop n”aHeTaHHHr KySrn aT-
po~HAa aHjiaHHiiiH ynyH KepaK 6y;iraH BarTHH tx Ba ypTa Ma-
cocjjacHHH <z,, hkkhhhh njiaHeTa ynyH t2 Ba a2(])apa3 "H”HHca,
6y ~cvma Ken”epHHHr yHHHHH KOHyHHHH yrnSy MaTeM3THK 4>op-
MaAa H$OAa khjihin MyMKHH:

A - A

n 4

Bh3 6y epAa Ken”ep KOHyH”apHAaH TymyHnarHHa 6€epn6
~tahk, ”ojieyKH, y*apHH HHaAa yMyMHH.aauiTHpHm MyMKHH 3ah
(11-606, § 78 ra Kapa"“CHH).

§ 46. 9JIJIHNCHHHr fIHPEKTPHCAJIAPH
SATraH naparpa”Aa a~JiHncHHHr paAHyc-BeKTopjiapn ynyH
yrnSy (JopMy~a”~apHH HH”apraH sahk:
r = a— ex,

r,—a+ ex.
ByjiapHH

(7 + %)

KypHHHiHAa 63H6, KaBC HHHAarn H(})OAa”apra ahkk3t KH”afl*"HK.
Bhphhhh KaBCAa -j- Ba hkkhhhhcha3— opAHHaTa y~Hra
napa”~”~e”b Sy.'iraH Tyrpn HH3HKJiaprana MaccxJjaHH KypcaT3AH

£kh gy~rsHH ynyH:
ma2 as *
X = + 7 B3 (1)

By TeHr~aMa”ap ncfjoAa KH”raH napa”~”e”~b TyrpH HH3HK”apAaH
CnpH i<oopAHH3Ta”ap Cohjhash yHr TOMOHAa Ba hkkhhhhch nan
TOMOHAa Cy”iaAH (m ao 73).

(1) TeHr~aMa”ap SHJiaH Hcj)OAa isHjiHHran TyrpH HH3Hivflap
9n./iHncHHHr A HpeKTpHcajiapn AeflH”iaAH. a > C Sy~raHH

ynyHy>a Cy~aAH.
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By sea HKKa”“ia AHpeKTpncaHHHr a”~~nncAaH TaiuifapHAa 3Ka-
hhhh KypcaTa”H (DE Ba D'E' Tyrpn HH3Mvaap).
3hah s~~nncAarH Cnpop M (x, y) Hy~TaAa a6cu,Hcca yi“Hra
napate~rb hhah6 MK Tyrpn hh3hirhh yTK33aMH3. CyHrpa M
Hy~"Ta 6hmh F Ba F' cjjoKycjjapHH y3apo TyTaniTHpaMH3. M
(X, y) Hy~Ta s~”Hnc”a SyjiraHH ynyH pa”“Hyc-BeKTOp (})OpMy-
~acH SyflHna:
c a? — cx

MF = a—ex = a X = ;
a a

m aora MyBO(])Ht;:
a2— cx

MK=* OD X =

a2— cx a2- cx
MF: MK =
eKH
MF: MK = c:a = e

Illy fly~r 6H;i3H juibom 3TraH.ua hkkhhhh AHpeKTpnca yqyn
j*aM xyAAH my HaTH>K3HHHr y3H kcjihS HH”a/iH, ht>hh

MF':MK' +tc:a = e
stemax, 3AAuncdazu 6upop ny”“madau ynunz 6upop cfiouy-
cuzaia MacotfiacuHUM y uy”™ma 6uao,h y (fiokycza h;apauiAu

dupeKmpucacu opacudazu Maccxfiaza nuc6amu y3zapMac Mug-
~Xe za) menzdup.

\ § 47. SJI"IHNCrA yPHHM BA HOPMAJIb TEHrJ1AMAJ1APH
t v»" — —

1. yM-yM3H arpH HH3HK;i3p H33apH3CH.Ha ypHHM3 TymyHHSCH
K3TT3 po~b yHH3HAH. 0.2I,3T,H3 37eMCHT3p reOMeTpHHA3 ypHHMa
4>3K3t aflraHara HHc6aT3H K3pa”3AH B3 yn”~3 GepH~”s”HraH Tat-
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pHOHH arpn HH3H”apra TaTfiHK kh~hS 6yjiM3HAH. Xo”"iSyKH,
Maca”aHH yMyMHH”auiTHpHS, ~ap KaHAaft arpn hh3hk ynyH
ypHHMara yMyMHH Ta"bpHc]) 6epHin MyMKHH.

<t>apa3 KH”aft*HK, onpop 3rpn hh3hk Ba yHAa hkkht3 M Ba
M ' HyKTa”ap SepH~raH 6y;iCHH (m ao 74) Mkks;i3 HyKTaAaH

0

UICLKA 74.

AB TyrpH hh3hk (KecyBHH)HH yTKa33MH3. 3hah $apa3 K~™aft-
jihk, M HytjTa Ky3Fa~Maft TypraH *oj;iAa hkkhhhh M' HyKTa
arpn hh3hk SyftHHa Af HyKTara hhth/ihS kc~chh. By ~o~jxa AB
KecyBHH Typ~iH BasHHT-rcapAa 6y;iH6, M HyKTa aTpcxJwia aH.ua-
Ha 6oniJiaH,ftH. M' Hy~a M HyKTara HHTH/iraHAa AB KecyBHH
B33HHTHHHHr JIHMHTH 6y.flraH PQ— arpH HH3HKHHHT Af HyKT3-
CHAa ypHHMa Aeftn™aAH.

BnpoK, Af" HykTa M HyKTara HHTHJiraHaa AB KecyBHHHHHTr
B33HHTH aHHK Jihmhtts HHTHJiIMac/NiHrH MyMKHH. By *o./iAa Af
HyKTaAa ypHHMa ftyK AeftHJiaAH.

ypHHMaHHHr Af ypHHHui HyKTacHAaH ym6, ypHHMara nep-
neHAHKy”~ap 6y;iraH RS TyrpH hh3hk — arpH HH3HKHHHr Af HyK*
TacHAa HopMajib AeftHliaAH

2. Shah 6y Ta-bpH(J)*apra cyaHHS, s*™HncAa Sepn”~raH HyK-
TaAa sinners ypHHMa Ba HopMa”~b TeHr*aMa”apHHH Ty33MH3.

<f£>apa3 KHAsttNiHK, a;uiHncHHHr TeHr;i3M3CH

D

SYyACHH. ByHHHr 6npop M t(XuU y4) HyKT3CHA3H yTrsH ypHH-
MaHHHr TeHr”“iaMacHHH Ty3Hui ynyH, ypHHMa TyFpHCHna kh”ihh-
raH yMyMHH My/iojta3ara MyBOtJjHK, a”~~nncAa HHa 6npop
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M 2(x2 y9 Hy”a 0jiu6, HKKajia HyKTaAaH KecyBHH TyrpH HH3HK
ytKa3aMH3 (makK;i 75). By Tyrpn hh3hkhhht TeHr*aMacn

Yi—yi
y “2— X\

M t(xu yt) Ba M 2(Xx2 y>) Hy~Ta”ap a~~nncAa Sy~raHH ynyH

(2)

4 + 4 = %> &
2 2

=m*Av=1" , >
UJaKA 75.

(4) ,0aH (3) hh aftkpnS cvicaK:

X, + Y (x2- Xj) (y2+ yi) (vi —vyi) _
6yHaaH
y2—yi f2G2 + -*)
*2 — xi «2(ya + yi)

ByHH (2) ra KyftcaK, yHHHr KypHHHuiH KyfiHAarHna Gy”aAH:
b®Xo - Xy f \% 1c\
Yy -y .- - -0.+y.V (* — @m>e <5>
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3hah M1tM 2 KecyBMHAaH ypHHMa ~ochji kh~hih ynyH M 2
Hy~raHH M t Hyifrara geKCH3 H/MHHJiaiHTHpHS Ke;iaMH3. By ~OviAa

lim x2= xx Ba lim y2 —vyi

Gy~raHH yqyH (5) TemviaMaHHHr KypHHHIHH iryftHAarHHa 6y.aaAH:

262xt - X
y-y®N = -w T i{x~ x*)
eKH
*2x\/ \
y-yi=-~(*--%*0.
eKH
azyyj— d y\ = — 6XxL+ b~x\,
6kh
/~Xj o+ azkyl= + <£y2,

eKH SyHHHr HKKajia tomohh a?b2ra SyjiHHca:

xx\ , WA x\ ,
a2 " 62 a2 ' £y»

eKH (3) ra acocaH: ypHHMa TeHr*aMacHHHHr 3Hr KefiHHrH Ky-
Phhhuih KyflHAarHna 6y~aAH:

££> 4 751 — | —

a* " b* 1-
ByHra KaparaHAa s~”"Hnc”arH Hy~TaAaH yTraH ypHHMa TeHr”a-
MacHHHHr KypHHHuiH J?aM xyAAH s~”unc TeHr~aMacnra yxiuaftAH,
(hap;aT a”jinnc TeHr~aMacHAarn X2 Ba Y2 ypHHra XXX Ba yyt

e3H"aAH.
3hah HopMa”b TeHr“iaMacHHH Ty33MH3. HopMa~b M i(xi, y,)
Hy~"TaAaH yTaAH. By HyKTaAaH yTraH >”ap 6np Tyrpn hh3hk-

hhht TeHrjiaMacH
y —yi= K(x—xx (7)

6y;iaAH. ByHAara K HHHr ~"HHMaTHHH Tonnm ynyH ypHHMaHHHTr
6vpgaK KO3(J)JHU,HeHTHHH TonHuira TyrpH Ke”iaAH. ByHHHr yqyH
ypHHMa TeHr~iaMacHHH Y ra HHcSaTaH egaMH3:
b*x, , 6=
y -~ + p

AeMaK, ypuHMaHhnr SypnaK KO03(J)cj)HUHeHTH
bt
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____________________ N3
HopMajib M Xxu yt) HyKTaAa ypHHMara nepneHAHKy”™np 6vyiji-
raHH ynyH:

K\ ~ bHct -
ByHH (7) ra ~yftcaK, HopMajib* ygyH KyfiHAarn feHnnaMa Ke”n6
MH"aAH:
y — yi =Sr1(JG—*0- (8)
\%
M hcox 3.1/iHncHHHr TeHr*aMacn 5x2+ 8y2= 92. ByHHHTr
(2, 3) HyKTacHAaH yTraH ypHHMa Ba HopMajiHHHr TeHr/iaMacH

Ty3HJICHH.
ypHHMa TemviaMacHHHHr Kyphhhuih

oxxi + 8yyi = 92/
Bepn~raH MHcoMAa XX= 2, yX= 3. LUyHHHr ynyH:

I0x -f- 24y = 92,
eKH
5a;+ 12y = 46.

3hah HopMa”HHHr TeHrJiaMacHHH TonaMH3. ByHHHr ynyH 6e-
BOCHTa (8) AaH cJ)OHAa”aHHUiIi MyMKHH. Bepn”~raH TeHr~iaMaAa

92
a2=~r, b2=y. By~apHH Ba 6epH”raH HyKTaHHHr KoopAHHaTa”a-
Phhh (8) ra KyflcaK, HopMa~b ynyH SyHAafi TeHr*aMa to” ah:

-3

€kh Vv
23y-69 = A (*-2),

eKH
115y — 345 = 276a:— 552,
276a:— 115y — 207 = O.

§ 48. 3JI1JIHNCrA SA"TKA3HJirAH yPHHMAHHHr XOCCACH

<J>apa3 KH~7iafi*HK, 3.wiHncAarH 6npop M (Xxt, yt) Hyi<T3AaH
ypHHMa Ba HopMa”b yTKa3HJiraH 6yvicHH (iuaKJi 76). By ypHH-
MaHHHr Ba HopMa;iHHHr M F Ba M F X paAHyc-BeKTopjiap 6H/ian
y3apo TeHr SypgaK/iap TauiKH”i KH”~raH"HrHHH hc6ov KHJI3MH3.



Mredo9 ev ma.C deirMHfHh ndje wrgmdei hhhhjdih eAo ‘{jhhgbx *
'HHXWAW mHITHM BtfOQJH HBITH9 BWBLMH3X

;+ xXxy —A
HHHDBW
-KBk JHHHABI/'dBXB3 A BVHBJI/'HM £BdB(J) dx3WBdBH HhaAdBJEA HH
; Ba 3BWIBJE/C HH Yy HAhA JHHHAfn ‘HtfHBIMtfAg JH9X BJHAHQ-dHQ
HABITBXBHHirdO hHJHBIfmog HBJD3H HBU/H”A BXBHHtfdo JHHHABI/A
xbMbcJd) ‘gnirAg jhsx odBEA HdBioiBhdAg hbji/hM ranm Bi HBirng
HAA BOOHtIOgB JHHHABtfA HAhA HHBJIfAg SirairtfBdBH odBE/C dBIf
-dBXBa Ag -ehiybsbhxA HHdBiI/'dBXBa wainredeu NnQ ' Q J
*gy Bh3H dH3 BI/H/BO"BIM mBITKkHHB HHHdAX3WBHI/ JHHHOHH Iftfg
«"HI/Bi/HHair -ndiudwvng znnnkvenh
vdze undA nnduidwodz uvzvdg tuvdogn nvgndvvvuik”~H wuidti.
ZHtiHdvvdvwva uvzv&g gvdvvvdvu vzmnvvn&n uvzvndag

HdvirdxawYHtr jHHHDUHirire 6t8§

re\v g <rs- v C ac t
' -+ «H'CBIMg BWHHdA A

‘boithebjixA "~HEHh HdjAx gnimM dKirAMHI/Haudau bl/bxMAh py bj
-ifBwdoH Ba HtTBi/Ag wBrodoH BondxxaooHg Ag ‘‘BDHHirAg bjhhmh
jh 3x MBhdAg HBJirAg i/HDok: ‘gndHxniBxAx HBirng HdEifoA>io(J) X
uaj jHHHDUHinre hhbj*Ah A HAhA hihebmxA airBwdoH HBirBxkAH
jy dodng HIBGDHH/f 6 ‘hbitbob”v 'HtTBdog gnho irAg p W o bVAjk
HAhA mBDK HHdBI'A Hdei/’BDDOX Ag JHHHIfBWdOH HBI/Hg BHHHdy™
"ngvvnk vnoobc
dvwnwhdAg zudiu odvzfc nvwng ndvvdowndd-oAvgvd zhuhviu
-M h A vwnndA hvziuA nvgnovmkAn dodng znnuonnvve hh'lb

JWb ~ = "Jwd »
ibithbji/o BJdog

-HXq.6 HHHOBOOOX HBJHHIffIM x0gon JHHHITBWAOH ‘HAhA HHBJirAg
dBirAMHI/HaudaU BJBIMHUdA tITBwdOH  ‘HBWHOJMOX HhHHHHJI/1
‘'npw&g vzniwn zudiu
nHHVhddg uvzv&g vnook uvgndvvdomndd-oAngvd zunuvui
-M h A gvwwdou uvzmA nvgnovrnhAv. dodng znnnovnvve hhdk

‘NWJI A = NWI ~
‘HBPiatr H'C'BfAg HDBDHdXM30DHg
JHHHHBhdAg jw 13 (iirewdoH) yvfv Bn'HBIBdBk BJBHItdouodu Ag

CIW O INL + _ JIN_

KW  N'J Ij NW
HBI/HAg

= NJ Ba lja= ND

ndvvdiswvng ennyjunvvg gf, 8§



HAhA HHBJIMg
IVI3r=U= IX9 -V

‘W 1J = *A3+ 0

itomfjoaAw ejdeiTBirAwdoc}) HBJirndBtoHh bit §

0=no —o0—NJ

<*e* - 0)@= (IX~—vVv)-j= br™ -
'('xz+u)d= (IX—+ v)~ =X £ + "= wo + 0= N"'J
:MH(j)oaAw Bjraem
91 wr>m
.!*rP_
x = NO
SHXhX HHBJI/Xg z0= zg— ,0 : tPj = NO = *
HE8AHRQ
‘IXzV — 3Te» = —_
HHi

‘MBwal]' «HrzZei/Xg /vo = *e ‘bohhithM eedBcf) 0 = ~
"EHWBUOX HH N Q HBITHg HWBffdi JHHHAg "H'CBI/Ag

HAhA JHHHAg

A VA

HDEWBIAIH3X JHHHI/BWAOH HBJIXA HBVexMAH (1A <x) W\

oimvvE
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BaTap”~apAaH Ghphhhht, Maca”aH, CD HHHr, 3Ji./iHnc Sn”~aH
KecHiuraH Hy~TaiapHHHHr Koop/inHaTa”iapHHH C (jg, y,) Ba D
(x2, y2) (J)apa3 ~H;iaMH3 (iuak”~ 77). By”~apHH aHHK-fiam ynyH
3yiNiHNCcHHHr TcHr~iaMacH 6n”aH  lo~opHAarH  TeHr“iaMaHH 6 np-
JiauiTHpHS eMHiura, srbHH yinSy

b2x2+ azy2= az2b2j
y= kx + | f

CHCTeMaHH eHHiura Tyrpn KejiaAH.
By CHCTeMaHH ennui

ynyH hkkhhhh TeHivia-
M3A3H Y HHHr H(J)OAaCH-
HH SHpHHHHra KyHMH3:

b2x2-\-a2(K X +1*f= a2b2
6kh
b2x2+ azk2x2+
+ 2aXlx -f- a212—

— azb2= 0,
eKH

(b2+ a?k2x2j\-la kIx-\-
+ a2(l2— b2 = 0,
eKH

7am ax/j_*2
b2-faZ22e- 24+ flIxE="~

By TemviaMa hkkhhhh Aapa>Ka/iH 6y;iraHH ynyH, yHHHr yMy-
MaH HKKH H./ZIAH3H 6y~aAH. Y~iapAaH O6HpH Xt Ba HKKHHHHCH X2
4>apa3 KH~HHca, KBaApaT TeHrjiaMaHHHr acocHft xoccacnra My-

BOG)HK

_ 2am
XXX\ Xx2= bo-f a0k '
6kh
X\ + x2 -am
b2+ aka' (2)

Hkkhhhh tomoha3nh CD BarapHHHr ypTacHHH M (x, Y) (J)apa3
KH”caK,

_ Xi+ xt
X = 3

AeMaK, (2) ra acocaH;
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© TR M- &
M (x, y) Hy~Ta CD aa 6y./iraHH ynyH yHHHr a6cu,HccacHHN
y —kx + 1 TeHr*aMara tjynHin MyMKHH. By
aim ,
Yy~ b*+ aw ’

eKH
bn

y~ b+ awm
(5) hh (4)ra ”~a;yia6 Sy”~cak,

y 63
X ak’
*cKH
y= ~SKkx- <6)

H37iaHraH AnaMeTpHHHr TewviaMacn rnyHAaH HfiopaT, HyHKH
y M (X, Yy) Hy*TaHHHr KoopAnnaTajiapn opacnAarn MyHOca6aT-
hh H@J)OAa i“"H"aAH. By TeHr~aMa Shphhhh Aapa>Ka/iH Sy”~raHH
ynyH Tyrpn HH3HKHH n<»0Aa i“uiaAH. Hkkhhhh tomoha3h yHHHr
SouiaHrHH opAHHaTacH Ho%ira Tenr. LUyHHHr ynyH 6y TeHr a-
Ma KoopAHHaTa”ap SouiHAaH, a-bHH 3/iJiHhcHHHr MapKa3HAan
yTraH Tyrpn hh3Kp;hh HJ)OAa KH"“iaAH.

y = kx + | TyrpH HH3Hi<HHHr aficuncca yp;H 6n;iaH T3hjkh./i
KH”~raH 6ypgarH a 4>apa3 i“H"HHca,

tga— k (7)

6y~taAH. By nyHa;iHiura Ternm~iH CD AnaMeTpHHHr afiouHCca
yi“"H 6h;i3h TaniKH”N  i“H~raH 6ypnarH a' (J)apa3 i"H"™HHca, (6)
dyftHMa

t8a/ = - ~ * w
(7) 6h~i3h (8) ~aA”aS KynaftTHpH”ca,

tg«-tga'=-jjJ. (9)

37iNiHNcHHHr CD AHaMeTpHra napa”™~e~b 6y./ir8H BaTap”iapHHHHr
*aM aScuHOca y”~n 6n;iaH t3ihkh;i K~raH Syp”arH a' 6y;i3AH
(rnak”~ 78). Arap 6y BaTap”apra Ternm-fin C'D' AnaMeTpHHHr
aScuHcca y™H 6h;i3h t3iiikh;i ~“n~raH fiypnarn @ 4)apa3 kh;ihh-
ca, (9) ra acocaH

12—186
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a2 (10)

(9) Ba (10) TemviHK.iapHH y3apo co”hiuthphS KaparaHAa

tga-tgX = tgP-tg a',
6kh
tga = tgP,

6y sea Shphhhh BaTap”ap cncreMacH hkkhhhh .zmaMeTpra na-
pa~~enrb SKaH"HrHHH KypcaTa~H (AB JID'C'). ,H,eMaK, 6hphhhh
CD duaMemp 6uacih
mem UKKUza 6yjiu,maH
eamapjiap u.kku.hhm CD'
duaMempza napaAAeA-
dup.
By XycycHHTra ara
SyjiraH AHaMeTpjiap Ky m-
Ma flHaMeTp”~ap ,0e
HH”aAH. 32"HncHHHr yK-
~apH ~aM 6y xoccara ara
Sy~raHH ynyH vyjiap aji-

<iHNcHHHTr 6oiu ica -
UlaKA 78. MeTpjiapn AeflHMaAH.
M hcoi SAMMnncHHHTr

TeHr*aMacH 8x2+ 12y2— 15= 0. (1,2) Hy”aAaH yTraH ana-
MeTp Sn”aH yHra KyiiiMa gy~raH .zuiaMeTpHHHr TeHr”~aMa”apn
Ty3HMNCHH.

S"HncHHHr AHaMeTpH yHHHr MapKa3H,aaH, AeiuaK, (0, 0)
HyKTa”aH yTaflH. Maca”aHHHr maprara “aparaHAa y (1, 2)
Hy~TaAaH ~aM yTHUIiIH KepaK. UJyHHHr ynyH 6y AHaMeTpHHHTr
TeHr*aMacH

y = 2X, k= £. (a1)

By AHaMeTpra i$ymMa 6y;iraH AHaMepiHHHr GypuaK Koac”H-
uneHTH ft, (bapa3 ”H./iHHca,

RRi= %,

6yhash
f& a*k '

6kh 6h3A3 ft = 2 6y.araHH ynyH
ba

ft,= - g
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BepH;iraH TemviaMara acocaH:

o 15 ie 5

AGMakK:
K - — .

LUyHHHr yuyH tjyuiMa AnaMeTpHHHr TeHr~aMacn

y— nx
6y~aAH.

§ 50*. 9JIJIHNCHHHr I"yiUMA fIHAMETPJIAPHrA HHCEATAH
TEHrJIAMACH

Oapa3 "Hliafl'HK, A'C Ba B'D g”nncHHHr ~yuiMa AnaMeTp-
~apH Sy~cHH. By”apHH hhth x,0y, KoopAHHaTa”ap cncTeMacH-
hhht yK”apn (}apa3 i"n-
;ih6, 9JiJiHncHHHTr uiy
y~Mapra HHcSaTaH TeHr-
~iaMaCHHH Ty33MH3.

<t>apa3 AHraft"HK,
Ox 6hjiaH Ox, opacn-
Aarn SypnaK a Ba OXx
6H”aH Oy, opacHAarn
SypgaK p 6yjicnH. By
s;0MAa KoopAHHaTa"ap
a*MauiTHpHHi cjjopMyjia-
Napn “yftHAarHHa Sy ia-
AH (rnakKli 79):

X = X, cosa-+ Yy, cosp,

y =X, sina+ vy, sinp.
By~apHH 3Ji,/iHhcHHHr ym6y

b2+ a3y2= a2

Tenr*aMacnra "*yHMH3:

b2(x, cos a+ y, cos P)2+ a2(x, sina-)-y, sin P)2= a2
Skh 1
X2 (a2sin2a-fblcos2a) +

\+ 2x,Vv, (a2sin a sin p - b~cos acos P) -f

| A



= (Y + Y+ (Y + X) = + \v
‘hboi;o BJdoQHig.6 hh (g) edJHAo ‘gHmAto gei/trek’ HHdeirXg HH3
S+ &K =g "/+1x =1l

reft'dBioiehdAghA Hi/-HBhdAgHdiAi zd 2W O
Ba 'd'W O ‘B3HHL-HM £Bdu(j) 'g = -W\JQ B8 IV = IWQ dedV

\
() *E+=—£**E£+ =

rHtTBHHIrAg bshhitjhsx hh
-HH BhHiBI/HHAM BDe Ag

1

. H
|l + = —— =

1 \

>E be

‘H'n'BirXg

BhHJIBiIrHHAM ~ HMHHHdJAH

JHHH (3) HAhA JHHHAmM

Zy
z z"

‘HAhA HHBJIfAg BUDHHIZ VS dBITBIMAH (5A »>zx) ziy B3 (IA iix)

f -sa x= — + &,
‘X
22

N |+

J(EY+ . (E) A i—
. -
&+ &) A

IHHHKAw niHSS BfHfHBra HHtldOUOdII HB'D'H"g HHHHITIHai Ag

I <

=

L 0

zx Ix

HBtfHAg

‘toH(jx)aAw bjhobddox JHHHABI;di3NBH'n' bwhiA>i

(I) *ZX A9, «'x » 2}

181 ndvvvwadoai rimovvouy 79 §



"p'miox Xg -(08 i"em) HH3I/-Ag HdEIirjiEhdAg hbji/hM iz-hhihbx hoi/-
-ng hMA BooHtiogB JHHHdBIfA $ Ba n ‘ndBi/hA jHHHdiawBH'n' ew
-MmMXMHXHH (z& izx) 2w B3 (A ‘Ix) Iw ‘xHiryei-H~ eedBcj) ‘i

HdVITVW3d03X HMHOLTITOUV MS §

*HDHBL/,MB3 KHHI/HBIII
£% mk BVtfOk Ag HDBWBI/-JH9X JHHHDHHIZ'I/'G HBI/'Hg JHHHAIJ[

\q \v
(e) s tL
IH'D'BAHh BW

-b1*jh 9x AgMA HBiBgoHH BJHABi/’dxgwBHtr ekihAM hhxh jhhhdhhI"
-ire ‘BoradHidBMoHii bj Zgzv EdJHAo ‘gngAM bj (z) HHdBiz-Ag

m~”" = dsSOOrf + dgUIS,®
\v
1 idZS00 zq + * zZU\s v
HBI/dBirAg

m v =(d zs°0zq-H zu\sa)lq
\qzv=(vzSoxm+ r>uSqg/) \v

‘JiBWStr ‘WHSOIr HniHdHXHBIirJBOHBIl HH (%) HdBI/'BXBHHCdO

-OM  JHHHdBIirAg ‘HAhA HHBJirAg Bn'DUHinre dBi/BxMAH (Ilg ‘o) &

Ba (o >v) ,v ‘HHDI/Ag 'q = ,£701l'v = ,VO ‘xhi/,hbi/,hM £Ede<j>
(5) \qQa/ = (“soo~+~ins /) JK+ (B8sodb9+ » 8uis zv) W

\\\WV

-BI/Ag BhHJE'D'HHA® HIHHHHAAH JHHHBWBITJHOX (j) HAhA JHHHAmM

1) = fjsod tsod »y+ Puis» uis &/
HX9

« _ to |l dSO3_cSD

iQ qUis nus
H>19

%? - = ,JSV»3I
(6

:MH(])oaAw BJIBi/'Awdocf) ) HBJirndBAHh Btfc"BdjEdBU hbjx”

(1

ounvvg 081



‘zudui vznzcH ZHnHHVhddgiudtiw ndj&iu nvz
-won vgvdvvkS zwtzwA tegj zHvuwvdzovdvvvdvu hvzvvov vq
advwvdwawvnp vwm&k znnHounvve tiedogn HBtfHOBwadoax Hh
-HHHHH JHHHgHHOIfrOUy B5KHXBH Ag ‘(j8 iniBin) HtfBIfHM BtrOC"H
HHHECH JHHHHBhdAgidAX
ndiAx ,0,030 HBJ
-I/BDK  BffHdBI/toA jhhhA
HHOIMOX JhA Ba HHHECH
JHHHWBdJOiratfifBdeu hM
-msx £),dbd hbjl-bob
BtTHdEirdxawBHV BwraAM
JHHHDUHIN/6 HHOWQJ.
UBh JHHHHHI/MH3I Ag

Vs

(Z) 'QVWV = &ussliglvf
:EHNBdHXHBuUAH BJ f
HHHHOWOX BITBMMH JHHH
(9) ‘9HtfO BJdOQHXaG HH
*HtrirAg xogoH HjHinrairirBdBU bj zw zN jhhh HHaB

1J1B1"i3tr

'X tq q Ixq H *

MH (floaAw bj (g) HXH3HtiH({)c])eo>i MBhdAg jhhhA Ba

HOBWBIi\IH3l JHHH dX9HBHtf BKmAM zftz]/\] 'HffBI/Ag

HXH 3HIIH(])()EOH MBhdAg JHHHA B3
zg.v="'M 24 + 'XXzq

HOBIMBII\IH3X JHHHBKHHdA
hbjxA hb~bxMAh (A l,y) ljy ‘EVXEMnMBy ‘shwbl-hM xogoH hhhj
-HfirairirBdBU EjdiaweHir IyvTjy JHHHBWHHAA hbjxA heV bh
EjdiaWwBHV 2NV JHHHBWHHAA hbjxA HBtr I\\| HAhA IHHIfHM XOg
-OH HHAg 'HtrBfAg BWHHJA BtrHdEI/BXMAH A4Y Ba IW JHHHOHHIH/G
HdBI/HOHOI N AV Ba Nlw  JHHHWBAJOIfaiflfBdABH AN N IWO

*HCHiI'HM EirOJH HHHECH JHHHMBhdAgxdAXx HdjA-1
HBBDK B”™HdJEiIrMA KHdB JHHHOUHIH/e HHOWOX JhA Ba HHHECH
JHHHWBAdJIOirairifBdBU 2V MXNV O HHOWOX UBh JHHHJJHIMH3X Ag

€31 ndvvvwsdoai nnuovvouy 7g 8



qVv =» 4 uis Iq'v
©) HN3

Qi7-5 = 4 uis Tlo —
‘MBwa'f/' 'wWi/Bi/' Ag
4 uis Iqlv— = ¢

HECH JHHHHBhdXghX zw O W/ ‘bohhithM EBd
-B({) 4 HBhdAg HJIB'CHDBdO Z/\[0 Ba IWO HBI/HOWOlI HhHHMMH

©® mqVj-"s

‘HAhA HHBJtfXg BI/DHHinre bxMAh (IA ilx) liy hh9
+ =S

HBOODB BJ (g) iBtrdBI/BXMAH (RA '2x) Z/\[ BH (*<t ‘Ir) IW
‘(O ‘0)0 HdBtfhA JHHHMBhdAghA HHHAhA

\I6zx —6'X) — + = s

13JBDIThM £BdB(]) $ HH~ ‘EHWEHOX HHHECH JHHHHEh
-dXghA zyjXW O hbjitbdk etrdBiZdxawBHtr wHdB BwmAk HtTHg <£
'zudiu vznovQHnjvn
zHnnndvvxuvdgvsn ndvvh£ zHnud nongnnjnv ndvvwvdgvw
ZHnnndvvdtuawvng vwmé£k zHnuounvve :e'ffHBJBdBto BJHXg ‘'HIf
-bl-nM  Btro(])H HHH3Bwadoax-i ZHnurjriHovvovy MHirjHai Ag

fo) \<) + AVz) = zi'p) + 1(°®@2) .
\gt+ zv* = lw + ty
:HXhX HHEJi/Ag BtfoiiHVire ex”Xh hx) Ilw hh?

onnvvE



181 . dAAunc

/ ) 1il,i taj(.
JIJIHNCHHHr KVTB KOOPfIHHATAJIAP CHCTEMACHTfIA
TEHTJIAMACH

3hah a*”*nncHHHr TeHr*aMacHHH KyrS Koop~HHaTa”ap chc-
TeMacH”a HHKapaMH3. ByHHHr ynyH SMHnNcHHHr AAy y~KHH
KyT6 y*H Ba F (JjoKycHHH yHHHr KyT6H cflapa3 KHYiaMH3 (m ao 82).
SAMHncAarn 6npop M HyKTaHHHr y3rapyBHH i$yT6 Koopjw-
HaTa™apn r Ba © 6y~-

CHH, HtHH

MF = rBa”™ MF x = ®.

45-naparpac}Aa HHi<a-
pn~raH (7) (HopMy~a
6yflHHa

r= a—ex (1)
Hkkhhhh TOMOHAaH
x = OP = OF — FP =
= c¢c— FP. (2)

By Tenr™HKjiarH FP hh
TyrpHG6ypHaK"H M FP
yHSypnaKAaH aHHi“am MyMKHH. By yn6ypHaKAa

PF = r cos (180° — ®) = — r cos®,
eKH 6yHH (2) ra KyiicakK,
X = c+ rcostp (3>

X ynyH r Ba 9 op”a”H aHHi%iaHraH 6y ntyojiaHH (1) ra Kya-
MH3:
r —a— ec— er cos ®,

6kh

r(l+ ecosq@ = a— ec,
£kh

r(\ \recos®) = a— —,
&KH

a>

r(l+ £cos®) =
6KH

r(\ + ecos ® = —nm

Arap a”™HiicHHHr napaMetpH 6y/iraH™- wn p cjapa3 kh;ih6.
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cyHrpa TeHr“iaMaHH r ra HHcSaTaH eqcan, yHHHr KypHHHInH
AyftHiiarHHa 6y;iaAH:

(4>

® HHHr i“HftMaTH 0 AaH rana y3rapHniH HaTHHcacHAa M
Hy~Ta a”nncHHHr ycTH 6h.mh ABAIBIJA flyHa”HiiiAa ~apaKaT-
Aa Sy~aAH, ht>hh s"Hnc ~nh3n6 60paAH.

CaBOJiJdiap Ba MacaJdiaJdiap

179. 3;uiHnc Ae6 HHMara aftTHJiaAH?

180. 97i”HncHHHr k3hohhk TemviaMacHHH Ty3HiiiAa koopah-
HaTa y~~apn ~aHAaft yTKa3H,/iaAH?

181. S"HncHHHr napaMeipn neb HHMara aftTHJiaAH?

182. 9°/iHncHHHr TatpHcJjHra acoc;iaHH6, yHH i~aHAafl hh-
3HIU MyMKHH?

183. S*nncHHHr SKCiteHTpHCHTe™ hhm3 Ba Yy ~aHAafi reo-
MeTpHK Ma-bHora sra?

184. KaTTa yi®H 3 Ba kh”~hk yi*H 2 Sy~raH s™™nncHHHr TeHr-
~aMaCH Ty3HJICHH.

185. Khhhk yi"H 10 Ba (JioKyc™apH opacHAarn Macoc}acH 12
Sy~iraH 3,/iJiHncHHHr TeHr~aMacH Ty3H"NCHH.

186. 3;uiHnc KaTTa y“HHHHr ftyHa.raiiiHHH opAHHaTa y~H Ba
KHHHK y*HHHHr HyHaJIHIIIHHH aSciJHCCa yKH IMa6y”™ I"H"HHCa,
yHHHr TemviaMacH KaHAafi SyjiaAH?

187. 3;uiHncHHHr (])OKycMapH opacHAarn MacotJja 2 Ba yHAa-
rn HCTaraH Hy”~'raAaH (JjoKycJiapraMa 6y"raH MacotjjarapHHHTr
flIHrHHAHCH 4 6y~ca, 3jrMiHncHHHr reHr*aMacH “aHAafl Sy~aAH?

188. TemviaMacH b2x2+ a2y2= a2b2 6y~raa aji*HncHHHr kh-
mhk yicapH yn”iapHHH yHHHr cjjoKycjiapH Sn”~aH TyTamrapus,
~och”i Sy*raH maK~iHHHr  pomQ”~hth Ba yHHHr tomohh a ra
TemviHrH hc6ot i“h”~hhchh.

189. InyfiHAarH 3JijiHnc;iapHiiHr y~apn, cf)OKyc;iapH opacn-
AarH Maco”™a”apn Ba SKciteHTpncHTeT iapH toiih;ichh:

a) 4x2+ 9y2= 36;
b) 3x2+ 5y2= 15;
c) 3x2+ 5y2= 6.

190. 3”"HncHHHr c})OKycrapH opacHAam Macoifia 12; khhhk
yi“"H 16. KaTTa Yyi{H toiih”~ichh.



VR SENTR

:B3HHIifXg bj ZQZV hhonox bitbhmh JHHHXg hm?

'1*zv + Ixz~*">1K2V + | x 2
:BtrHBJITI/<M 9BirlTBk: HBimg >IH1/EHOJH3X HJIBtfHdoMOI HHHHIZJH3X Xg

2 = bz HH3 bx: B( HN3 ZX — IX

‘HXhX HHBJI/Xg 1JHwXwX HdABfBODHIIDgB JHHHHABtfBIMXH J\[ B8 \\[

\£2¥>\azvV HH9 * ~ N
HHE
> [X Hsa dN>d W

iBtfroi Xg ‘BOHHIMM £BdB(J)
(X *ZX) HJEI/BXBHHirdOOM
'£8 jhhhbxMAh jy dejy '(gg
i/MBm) HHDirXg j\[ hobxMXh
HBjraedhX HBITH9  DUHF
-ve Bad hdbxMXh HBJImEd
-hX HBimg hMX BOOHIi3gB
jHHHXg <GHWBdHmMXx dBir
-XsHIrHandau bjhMX bixbh
JHHHDHHLttfG  hblTbxMXh Xg
*HHOIrXg BtfHhH JHHHOUHr
-ice bx~Xh (IX Hx) w ‘shit

-HBIimM EBdBcf) -x o0 g o h
shhohhithM xogoH Xg

*Ht/BirXg J < -j. i£. 'BOI-Xg BtfHdBfcITIBX HBEDUHIfl'G bxMXh X dBJB
z z
Ba I'> — + — iBtrrok X ‘BOirXg BI/HhH jHHHOUHIn/G bxMXh (;X
I*
IIX)W dodng dBjy <{= AL A hobwbi/uh3x JHHHOIiHIn/,g "goE
*HHDIfXg dKirXMHI/HaudaU BMJIHSHh nd
-jXx 0o = L— + *£ ‘X *hhhhoi/hsbhxX BWHHdAX hbithdbxMXh yBtr
-HXm JHHHXg 'ZE = jX6 + zx f hobwbi/Zjh3x JHHHOUHiInrg
"HHDirXg dHi/XMHtrHaudsu bM"hehh hHjXx
0= 9— — X ‘X ‘HHHHDITHEBMxX BWHHdAX HBtTHOBXtoXH gBir
-HXm JHHHXg '99 = z6 I -{-z2X\r HDBWBI/MH3X JHHHOHHI/Ifg g06 j'

z81 novwvvzuai vgnoovtdiono dvvnivmgdnou gifiii 2unuounw£f =££ §



*HrEHmMcHto eedEtli Etrmnog dei;BJ.BHHirdoo5i he
-exdew pa HBJIniBi;dH9 hbi/hq ndBiftoX eiBHHirdooH HdBifM* jnHHonmnrg t

*HHDiI/Xg wammIBU bMhehh

HdjXx f = A BNHHdX X ‘HHHHDI/HSBH]./C ENHHAX HBtfHOBXtoXH MBIT
-HAm JHHHXg ‘8 = zAq + 2zXZ HDBWBLMH3X JHHHDHHIWg 'Z07,

"HHDi/Xg sirai/irBdBu bM hehii wdJ/U

f + Xg = A BWHHdAX X ‘HHHHOIfHEEXXX BWHHdAX HBffHOBXMXH HBtT
-HXm JHHHXg <£! = ZX£ HDBMBI/'JKOX JHHHOHHInfg ‘log

*HHOITHeXx HOBWB1TJH3X JHHHBWHHdAX

hbjxX hblThobxMAh HBJi/Xg xBgoXw noBXBHHI/do Ba Z hobddhH
0gB JHHHXg -gt = zAqg -\ 2Xq HOBIivBi/UHax JHHHOHHinrg *oor.

-HHDIfHEXx HDBWEIMH9X JHHHBWHHdAX HBJXxX HB'n'H3BXMXH

—'Zj JHHHXg W8C==5A6+ St HDBWBIMH3X JHHHOIIHtfli-g '661

*HHDIfHHOX ndBI/BWBI/JH3X JHHHHdBtfBDHdXHad
-HIT JHHHXg '£ZZ — tAQZ +z*6 H3BWBIMH3X JHHHDUIWITg "gg]
*HHDtfHuox HIJBhdXg HJBI/HOBdo HdBirtjoxHaaoXHtr
-Bd JHKHHOBXMh HBJtfXg XBgoXw HOBXBHHE'dO Ba g HOBODHtIDgB
JHHHXg 9st = EA8I + I HOBKEI/UH3X JHHHDUHtfli-g '£61
"HHOHBL’
-Mhhb HdBii-doxHaa-oXHfBd jhhhhdbxMXh HBJifXg g HDEODHTtiogB
JHHHXg 'QZZ = z&Z + 7?6 H3BHBIMH3X JHHHDUHIfl/'g '96"
iwUmAg BMHHdAX BJOUHinre iiHEHh h<JXx

XgmX HBimg xdBm
yBITHBA  'zqzV — XV + 2zXzg HDBNBI/A\JH3X JHHHOHHIni-g "ggj
*HHOIfHIIOX HDBNEI/\IH9X HJHK JHHH
-OHHinrg *HBJFHdHXxi;3>i ejbx~Xh (y ly) HJBtfouHirire HHHraog dBir
-BXBHHtf[dOOM ‘gEI/"BO HHHABtImHIfEHXH JHHHHdBtIMX BXBHHITdOO>J
\dzv = 2P + 2xzq :HBJirHdag hobkbimhsx JHHHOHHinrg ‘~61
"HHDI/"HUOX HdBITBXMXH HBJImBdhX HBI/ Hg
HdBIfBOHdXM30DHg JHHHHAIBLTHBhdXg XBHHE'JOOM JHHH3UHfI/G Xg

eT= 214- 9f
1 tich s*
HDBWEIMH9X JHHHDHHtftfg *g6[
«HHDIfHOOX HX3XH3HdxH3tIOMe JHHHOUHIA
-ire HBJiMg bxxbm BxdBW hX HBtrnkX jihiihm h~X bxxb>j -"qi
«jHHDfHEXx HOEJVei/UHaX JHHHOHHIn/6 Xg ‘(0 ‘9— ) Ea
(f2 ‘1) HIEfBXEHHirdOOM JHHHBXMXH HMMH HJBIDnHirirg *JfJI

oimrvf? s8I



—Houdo dBirBx"XH (o0 lo—)jj bh (A‘x)w ‘(olo)j Ba (6 Ix) w

Q) "Z—IW — [IW
:MH<J)oaAw BJHcJwdiBx ynoobB ~HHBirogdsuHj
“Ht/BL'Ag (0 'O0—) Ba (o l0)j HdBiIrBXBHHVAOOM JHHH

-dBITBXMAH A ‘HAhA HHBJXA HBtTHDBXdA JHHH ,JJ H”A BXBHHITdO
‘gnirAg 0z —,JJ ‘HHOI/Ag A M X HdBi/BXBHHtrdooH HhaAdBJ
-eA jhhhA Ba \\J Hdng HBtrdBi/BxtoAH Hi/mBdBM BJBirogdauHj
«(t8 fHBm) shwbl-hM eBdB(J) h~A BXBHHITdO
HHAHEHh HdjAx hbjxA HBtTHOBXdA JHHH j j ‘gHiz-Ag dBirAMHITHau
-dau BJHA Ba HMA BOOHtIOgB HH5IHEHh HdjAx hbjxA HBtrdBI/BxMAH
,J Ba J fHIBI/,Hto £BdB({) VZ HHdOtrkHK OBNdBJeA Ba 0Z HHB()
-03BIM HJBITHOBdO JHHHABIfA * B3 J HHABITBxkAH HBJIffldsg
*HtTBirHHatr vvogdaunz nvdA nnduidwodz nvzv&g dophwir
ovwdvzE& novwdnvv zurmndvvvtfioovw vhvzvrnkAn vnym nvz
-vvdsg nvgnovmhAn dng dvy 'HJ)Hd'iBi jHWHBirogdaunj

Y m >h4 H3VWVITIH31 JHHHYLrO3d3UHJ ££ §1

*HtTBI/HdHmMHaX HdBIfBDDOX yH303B JHHHA ‘gHirndB~Hh
HDBNBfJHaX MHHOHBH JHHHEtfOgdailHJ HBIfHg ItAh HBJHHI/'O gHITHAI
OODB  BtTniHHBJdA HHDHHfL'e *HtfBHBI/TnHJBg BJBIfOgd3UHJ
HBtrdBi/MHEHh HdJe Hirgnxdex hhhhhhh NQgog Ag JHHHgoxH>j

-y:< ;'

VI'09d3UHJ

pop nhuveniiUSI



'HHOHHITHM XOgOH Ag ‘JH3X BJHXBdtfBaH JHHHHWOB

HMA  MUhHH JHHHDOHinre HOBWXHBuUAjlI JHHHABI/dBI'AMHtTHaudail
HBJI/HdHmMAI BJBWHHAJA  HBtTHdEiIroAMOCt) JHHHOHHI/L'g '$\Z

*HHDHBirMHHB HdBITHHirHAeA JHHH

-dsirA bh HdBirewBi/\iH8i JHHHdxawBHir bi/bmmh 'hitbiA hbttbxMAh
(g 1z) Hdng HBfi'HdiawBHt' hhhh HBJirAg BwmAM BJHdHg-dng

JHHHAg 'o = Of7f— s™8 4-zx9 hobkbitjhsx JHHHOUHinrg 'gij
tHT/BirAg

BKHHJA BJhA MHEHh HdiAx /+ X2f = < HBI/Hg xdBm HBI/HBM Btr
-irok HBJi/Ag Zq.v = Zfcav + zX~g hobwbi/\ih3x JHHHDUHinrg piz
~HITBtfAg BhHBM HX3XHOHdXH3tTDMe jhhhA ‘BDirAg

ugB>i g:gi HXBgoHH. ejndng-dng JHHHHderMA ouninrg '%\z
"HH3Ii"HE

-Ax  HOBKBITIJH3X  JHHHDHHI/'Vg 'HBJIA gHHHdA bMMhEII HdjAX

0=8 + &+ X ‘9HIX hbVbxMAh (y y { ‘Z_A) 3uh~6 ZIZ

*HHDIfAg BXXBH BgBXdBW hA HBtTHDHhHHJIHH HdHg HBtfHd
-BirdoxHaaoAHtrBd jhhhbxMAh A ‘h3hh3i;huox hobxMAh hbVhAiti
JHHHAg 'SII = 91l + HDBtVBI/AIHOX  JHHHDUHI/'Ify 'H Z

*HH3HBrMHHB SBhdAg HJBtfHOBdO
dxawBHt/ BwraAM BJdxawBHI/ Ag Heirng dxawBHtf hbjxA hbl/bxMAh

—*f ) '001 = z~gz + =zxf HDBWBirJHax JHHHDUHinrg -q\z
*HHOITHEAx HDBKIBI;JH3X
JHHHdIBXBa HBJHHIirAg BJHSMH JH3X BI/BxSAh Am ‘gHIA HBIfBX
-MAh (z 'Z— ) 'SI =z~f~\~zx2 hdewbimhsx JHHHouHii-irg '60S
eHHDfHEAX HdBFBJMBIfJH3X

JHHHdBI/Ag -HBJirHEBHXA qifBwdoH ea BivHHAA bi/hobxMANh

JHHHAg ‘001 = zZ27"9Z + zr f HDBWBI/UH9X JHHHOHHI/Ifg '80S
*HHOITHEAX HOBWBIi-JHaX JHHHBWHHAA HBJITHEBHXA HBITBXMA'h

(8 's) BIJHAg o = 2" £+ « HOBWBI/UH3X  JHHHOUHLflig *IffZ
1 ‘D (f :(0 ‘8) (8 ‘8 ‘0) (Z (1 —1Z2) (t
:HHOHBfMHHB HHJA HBIBgOHH BJOHHfire JHHHABfBX
-MAh hjbI/ZhhA” ‘6 = z6q+ zX HDewBifJHax JHHHOUHinrg ’'gog
shHbhhiA
- ha xogDH HBirng irAy Am wb5c hitohM HhHHX}M jhhhbitbobv”

el >2 +f

:HAhA HHBJIfAg BtrouHinre bxMAh >7X) H>ia

cimrrg as1



'<*)

<8)

V  HXBWHHto J.C81/-009B ‘hBI/BDBW

'M/BHBIfilHHB gedBM BjdBI/’XBW
-HHM HBJL-Hdag BJ X Hdei/XBHHHM JHHH A BtfHBJBdBto BJH Xg
(i) z° XA~ I"= A
:SHNBh3 HBXBgDHH BJ A HHX ‘QHI//O HHHDBMBITJH31
. s9. «E.
ag*
-HJ

jHHHBIirogdau
HXhX JHHHXg eeHKHBIfMHHB HHHI/HBmM JHHHX HBI/'Hg HWBE'da
HOBWBI/UH3X JHHHBtfOgdaUHJ

HBJITHdE~Hh BffC*"BdJBdBH HBJX"

ITTHAHMH3X VhHH/C9 H3VWVITIH3X A
JHHHX HHHIfMVm JHHHVITQgd3UHJ K 5

©) C T _iS_tE,

zx

iH'E'BtfXg BhHIBt/HHXM HinHHHdXM JHHHBWB1/JH3X ‘BDHHtf
-Xg BJ TV HHOwOI

BIfBHJIH JHHHXg dBjy H'n'BL'HHaVv HDBWBIr
-JH3X JHHOHBM HH3 BIfCOD JHG JHHHBtfOgdaUHJ BWBIMH3X X(g
(S) V?z» = z N — Z*V?

V?Z» — =

HHO
AV 4 Ix\ DL
H1rBI/=Xg BhHJIBffHHXto HmHHHAXH JHHHBHBI/'JH8X (g)

Btfifok Xg
\q— = 20— v

:eHWBI/-Hto esdBff) (zg— ) hh 20— zv. HXhX jhhhXiii

0> 20— zZv. HMO z0> 2v

‘N>e0 HH9

*0zZ>VZ
HM9
13,3>J3W - ,JW
BVMBhdXghX yJJW HJIBtriTMBm
(20 — 2zv)zv = z&wv + zX (20 — V)
HH3
\X20 + W = sAz?+ 20zv + ZX2v

HV5
\xz0o + XOzVZ + ,® = ZBAN + 2D.V +

X0zvZ + ZX&A/

mndnmyaz nmvnom aunnmogdounj pg §



HM3

\XD+ XOwnz + ,V = [z/f+ t{p+ ar)] v
:EHWBdBIXH

BJiedtfBax BidBw dUg bhb hhhhcwox bl-bommh jhhhbnbI\ih9x Ag

WO+ v =m K+ z(j+ y)A °
HM3

NN+ Y)Ag - ig s o« —
‘EDHBINMBhXH HdBIifff Bk numix”
'S®* + + ., + r) /[Pfr—
— & + gI+ + 2X= + 2M4-73 ~ &
HMi
e*y* + 8C+ ,(3+ y)A — 8x+ sO>+ y) = & + z(5- vy)
«.BDIfHdBX~H BJXBdI/BaM HHOWOX EIBMHH JHHHBWBIMHOX HJHHH3

'Vz — 4Zo+ X)N= 7/ 4-dj —y)yl

+ Zd—y)/t—/ + eJd4-y)/1

>s wem

IBOIfHJfAM BJ (1) HdBI/Btro4)H JHHH //jy Ba

y_+ 0+ y)/= "MW
(2) )
‘& + o(j—y)/l = Vw
IHIfBirAQ BhHJBfHHAM (BhH~Ag HOBf
-Awdo4) JHHHB(J)03BIV HJBtfHDBdO BXMAh HHJIH) dBI/BC~OOBW HJIBIf

virogdavnj 051



192 funep6oyia

AaH KaTTa Sy~raH ){ap «6np x = OP ra y ynyH hkkh KHHMaT
Tyrpn Kenra”H: yt —PMt Ba y2= M2P. By”apHHHr a6co;iioT
KHHMaT7iapH y3apo TeHr Ba Hiuopa®iapH 6Hp-6HpHra TecKapH.
Boiiikana kh~ih6 afiTraHAa aScuncca y*HAarH P HyKTara hkkhts
CHMMeTpHK AT, Ba M2 HyijTa”ap Tyrpn Ke;i3AH. By HaTHiKa
yMyMaH rHnep6o;iaHHHr aScijHcca y*Hra HHcSaTaH chmmectphk
3K3HAIHrHHH KypCaTaAH.

X = % a 6yjica, y= 0 6yjm6, y THnepSo~aHHHr 3Hr khmhk

-opAHHaTacH Sy”aAH; myHHHr 6H”aH rnnepScviaHHHTr
A(a, 0) BaA'(—a, 0)

Hy~Ta”apH aHHi“aHaAH (maK./i 85).

JleKHH x HHHr aSccviioT KHHM3TH a ash khhhk 6y;iMac./iHrh
KepaK, nyHKH Jicj < a 6y;iraHAa x2— al< 0 Sy~raHH y~yH 6y
NojiAa y MaB~yu 6y;iaAH. IllyHHHr 6n”aH jc= + a Ba X = —a,
jujihh A Ba A' HyKTa”apAaH yTH6, opAHHata y~Hra napa”“me/ib

UIdKA 85.

«Syzran CD Ba C'D' Tyrpn gH3H”ap opacHAa rHnep6o;iara Ka_
paiu™H KaHAaft Hyi"Ta 6y~MaflAH.

X HHHr KHflIMaTH+fl AaH+o0o0 rana Ba— a aaH— oo raga
y3rapraHAa Y HHHr a6co~K)T ~HfiMaTH O AaH co rana y3rapaAH.
By aca rnnepSo~raHHHr hkkh TOMOHra KapaS neKCH3 AapaacaAa
KeHraflInS KeTraH hkkh )Ky()T MyHT333M TapMoi®iapAaH HSopaT
3K3H/iHrHHH KypcaTaAH.



§ 54. I'unepGoAaHum iucikauhu TeKiuupuui 193

3hah rHnep6ojiaHHHr TemviaMacHHH X ra HHc6aT3H eM3MH3.
By j~o/ias:

X= + ~ Vy2+ b2 (2)

ByHra KaparaHAS y ra “ap i“aHHa i“hhmst SepHiu MyMKHH, y ra
depH”~raH ~ap 6np iNHfiMaTra ~apa6 x ynyH “~aM3B3~T hkkht3
NaNHAHft COH TyrpH KenSAH. y~SpHHHr 36CONOT  KHftMSTViapH
y33po TeHr 6yjm6, Hiuop3~3pH TeciopHAHp. Mscs™aH, y = 0Q
b6yjiraHAa xx= QN, x2— QN' Ba \xt\— jx 2\ 6y;i3AH. By sea
rnnep6o”aHHHr opAHHaTa yi*Hra hhcSstsh chmmctphk 9K3h/ih-
THHH KypC3T3AH.
x = 0 6y~r3H hoinas

y==+~V zr~r= xbV-T

fiy»aAH. Arap KOOpAHH3T3.flap SouiHAaH opAHH3Ta yi“HAa ioko-
pnra Ba KY~Hra Kapa6 b hh y;mac3K, yHAa B bs B' Hy~Taa-
pn 3HHJM3H3AH. By Hy~Ta”ap rHnep60;i3HHHr y3HA3 6y./ZiM3r3HH
ynyH BB' — 2b rHnepgo;i3HHHr M3B)(yM y ~h a”hhisah.

A B3 A' HyKT3Ji3p rnnep6o~3HHHr 6om;i3pH acAh”sah bs
AA' —2a yHHHr js s p p ft y*H acAh”sah. BepHJirsH F B3 F'
Hyi~T3Ji3p rnnep60”~"3HHHr (J)OKycMapH Aeftn”~aAH.

rHnep60”~3HHHr (fjoKyenra ~apsiu”"H opahhstsch yHHHr na-
psMerpH AeftH”"3AH B3 y OAaTAa pP ~3pthH 6h/i3h 6e;irH;i3H3AH.
OoKycHHHr a6cuHCC3CH ¢ 6y~ r3HH ynyH

~ 4 A 4 - (3)

HyHKH C2— al= b2 3AH.

9n/iHncAarH Ka6H, rHnep6o”~aAarH ”~ap 6np M x(x,, y,) Hyi<-
Tars KoopAHH3T3Ji3p Somnra HHc6aT3H CHMMeTpHK Syzran
M 2(—xu —vy,) Hy*T3 moc Ke”isah, gyHKH 6y Hyi*"T3 ~3m th-
nep60”~3HHHr TeHrjIaAM3CHHH K3HOaT7iaHTHp3AH:

(—xtp I—y)*
f12 1)

JleMSK, rHnep60”~"3HHHr KOOpAHHaTaji3p SouiHAaH yTr3H j{3p
6np B3T3PH my Hyi{T3A3 TeHr HKKHT3 6y./IHH3AH, HbHH KOOp-
AHH3T3JI3p 6omH rHnep60.flIBHHHr CHMMeTpKH M3pK33H fiKH ~ HC-
~37"3 M3pK33H 6y~3AH (m 3KJI 86).

Mhco”. XarH~Hft yirH 10 Ba 4>0OKyc;iapH opacHAarn MacocJd)a
14 6y~raH rnnep60;i3HHHr t€ hm 3m3Ch Ty3HJICHH.

13-186



194 r unep6ojia

Ulatc/i 86.

BepnjiraH mucosas: 2a — 10, AeMaK, a= 5 Ba aZ2= 25;
2c = 14, ACM3K, c—7 Ba b2= c2— a2— 49 — 25 = 24. By.rcap
rHnep6o~aHHHTr yMyMHfi TeHr~aMacHra Kyfin~ca, H3”aHrau
TeHMaMa

X* y2

o5 o 1 syjiaAw.

§55. THNEPEOJIAHH MH3HIU

1. Hyi”rajiap epAaMH 6HJiaH «ih3Hlii

rHnep6ofaHHHr acocnfl Ta”pHcfiHra cyjmng, >hh HyKTa”ap
epAaMH 6h;i3h HH3HUI MyMKHH. <t>3pa3 KH"afl*HK, 6epH.nraH
ly3r3pM3c mhkaop 2a=M N
Ba (“"OKycjiapH opscHAarn
M3cod)a 2c= FF' 6y./iCHH

(2c> 2a).
ByHHHr ynyH 3Hr sb-
bsh FF' HHHr TeHr ypTscn
' Hy~TaHH TOII3MH3 (IH3K.7I
87). CyHrp3 FF' hh hk-
Ka”a TOMOHra a3bom st-

thph6
OA = OA'= a

hh y~na6 0;i3MH3. By %oji-
— - Jrmm-- *— b <- Aa A Ba A' Hy~Ta”ap rn-
2a nep6o”sr3 napauiH 6y;i3-

UlaxA 87. AH, MyHKH



§ 55. runep6oAa.Hu hu3uiu 195

AF'— AF = AF'—A'F' ~ 2a
A'F—AF' = AF-AF = 2a

Shah MN HHHr AaBOMHAS 6Hpop R HyKTaHH o0jih6, FHnep6o;ia-
hhht F (J)OKycHAaH NR ra Ba F' (])OKycHAaH MR ra TeHr pa-
AHyc;iap 6n”aH eft HH3H./ica, y™apHHHr y3apo Kecpmran P HyK-
TacH rnnepdcuiara Kapaiu™H 6y;i3AH, nyHKH

F'P—PF= MR —NR = 2a

IHyHra yxiuam F AaH MR 6unu. Ba F' AaH NR eft
HH3H~ca, y~apHHHr y3apo KecHmraH Q HyifracH rnnep6o~ara
Kapam”™H 6y;i3AH, nyHKH

FQ- QF' = MR - NR = 2a*

MN HHHr AaBOMHAa hhs R', R",... HyKT3,i3pHH o0;ih6, my
fiy;i Gh”sh jiaBOM STraH"a rHnepSo”ars “spam”™H "ap KaHHa
HyKTa*apHH aHH”am MyMKHH. AHHi"aHraH Hy~Ta"sp TVTam-
THpujica, rnnepSo~aHHHr Ta“pHSHft iusk-ah ~ochji 6ymjxyi.

2. y3JiyKCH3 jrapaKaT OH.ian mh3HLu

rnnep60/\aHHHr 4>OKyc;iapH F BS3F bs ~h~ha Yy "HHHHT

y3yH"rH 2a 6y*CHH. By”“spHHHr epAaMH 6n”aH rHnepScwia
HH3HIH ynyH 2a AaH Kypa

y3yHpOK 6y”~r3H SnpopTS

HH3FHHHHHT 6Hp yHHHH F'

Hy"Tsrs myHAsft v,wmé
YPH3T3MH3KH, yHH my

Hy~T3 3TpO(j)HAa aft*3HTH-

pHmM MyMKHH fiy "CHH

(mao 88).

CyHrps HH3FHHHHHryayH-

sI[HFHAaH 2a  MHKAOpHMS

KHc"apoK 6y”r3H HnHHHr

6Hp YMHHH HH3FHHHHHr N
ygnrs bs hkkhhhh ynHHH

F Hy~TSrS YPH3T3MHS.

3hah, Ka*aMHHHr y~H 6h- UlaKA 88.

nan HNHH 6npop M Hyt;T3Aa MH3FHHra TerH3HO Typn6, yHH
Ka”aM 6hji3h 6np TOMOHra TopraS 60pC3K, 6yHHHr HarajKa-
CHAa rHnep60”3HHHTr eftn ~ochji 6v~iaAH, nyHKH

* yseypsaKHKHr xoccacnra MyBOiJwK eft eHiswiraH paaHycjiapHHHr afiHp-
MaCH<FF' Ba ftHFHHIHH> FF' OjIH.UH JIO3HM

" eg



®) — - = =
thb!ThX9 HM9

N~ = zq HHq.H ‘HHOiz-Ag O = zqzv — zQ ‘MHi/HBimto eedBcj) MTHg

*HfHBWI/Xg
HdeirBIMAH HBJranoaM HBI/'Hg BirogdaiiHJ ([) JHHHMHEHh ndjAx
(5) e'tfi/f'ok Ag bh HITBfAg irftnnw* hxbwhhM JHHHi/'BJiH'c¢Bd hjhi/

-Bk Btrirok HBJIfAg ~~ < faf] HH? — < 6’/ HH3 o > Z'ZV — zQ
to 9 7 s9

*H1TBD3M
bAbiMAh hhhh HHBiZogdauHJ ([) Mhehii HdjAx (g) ‘gnu-Ag hhM
-HMBK WBK HABIALBWHHM JHHH £ BH x etri/Ok Ag iHiTBi/'Ag hhM
-HMek HXBWHHto JHHHirBNHirBd HJIBITHABf>KBAXBH JHHHABIfdDBH ((}

B8 (e) BVirok HBJirAg y>]?] hh3 J- > zqg hms O <zqzv - zq

<*)
>ibdhAM bj (g) HHAg
(e) = -— ==
:HBt/HAg
HH9
HNE

17 s*Voo*

:mbohAM bj (1) hh (2) <HHBiI/Ag ynwAwA hAiiA hobi/’bhmh dek
HdBIli-BXBHHtrdOOM JHHHHdBI/'BXMAH HBIJmHD3>I OdBEA JHHHdBI/'MHEHh
HJJHAh ‘H1/BL-3M HdiAx BJIIIHh3 gHdHXIHBI/dHg HHdABI/BKBI/JH3X
(z) Ba (1) HAhA JHHHAg ‘EHIMBdAH gHO03» HBI/'Hg MHEHh HdjA-L
(2) Xq = 6

dodng hbjxA HBI/Hraog dBiz-BXBHHirdooH HHBi/’/ogdsuH j

1 sSC 5

AgmA HAhA ihbl'Mhhb hhbil-bdbn Ag
*HtTBdog gnm
-BirHHMK EHDM~h BJdBL'MHEHh HdjAi HBJIIBXB Q3V BXOXUWHOB

~el ndvvmoiuwn'jv zmmvogdaunj ycC §



hclo HBJdog gHmBifMoeA HBtrndBirmog HdBL-BxtoAH jhhhA
‘hxbVhAhi Hdng HBirHdBi/A\LBHDADAx HHkAw JHHHBI/ogdauHj

*hUbi/hhsU' BirogdauHJ
HIfFHOKOUH31 Birog
-dSUHJ HBffHAg 'HtZ'BI/Ag

'68 vmm

6=7 - &
HH?
/\V—
‘1= 4 - Z*
Btfirok

Ag ‘bdhhj/hM EBdBt)) v = q
BVBWBIMH3A (j) dBjy

'ViVvvAg

HdiawBdBu jhhhA (f
Ba JH3X BJ (Z HDBwdHHB JHHH
-dBi/,B(])ooBK BhBJdBiroA?JO(]) HBITHaBiMXH dng dek jhhhA (g
iHU'BdAI BITBGJODBN &+ rV \ —O0 HBtfHHIOg dBIi'BXBHHDdOOJJ
HdHg dBk JHHHABtfA Ba BIThMA BXBHHtTAO HABIfDAjICXf) 3 B3 / (£
1(68 I/MBmM'HirHBIMD3> HHHtoA BDOHtIOgB A ‘HBNO9H') HtTBtfAg
X>z=wV wAkaBW Ba qqz = ,gg hMA hhMhMb5c jhhhA (I
{iEtoB(J) ‘HtTBIfHM BITO(])H HHBfOgdaUHJ WBk BINBL'JH9X
dHg dBk HJHHH3X yAhA JHHHAfN 'EHIMBdA>I HHHJIHtfHBJIHIBW
-ifB Hdeimxl jhhh A Ba X BtTHBJBdBM gHdHxmHifoa HBirng bw
-BI/JH3X HJIfBaaB HHdBfBWBI/"JHI9X Ag -HITBirAg IfHOOk dBITBWBI/MH3X

_ 4 M8 =
® = 2 iA " c
“BDHHfHM
HdBMDax H3BdoniH jhhhhhokox dodng JHHHBWBIAJHSX Ag dBjy
A
Q) °l A

:eHWBIiro hhhdbhbi/,jh9x mhhohbh jHHHBirogdauHj
VLfO9d3LIHI VWmxM V9 HIfHOWOI JH31 '9S §

= (NW + IVJ) —N,J = WJ —Wj

vvogdaunj - 961



ea HtfBdog gHHiBiftooeA HB'tfteBHdBw hdAmocJ) jhhhA HdBD hbjoA
hMA wAkaBH jHHHBirogdauHJ HAhA HHBJI/Ag zq f-% /[ = o

*HI/BIfAg *<'*HI ‘Il ‘J HJIBITI/HBm-16 dBi/Birog
-dauHJ Hi/mBdBM BJdBirAg Ba HtfBL-Ag ***'g0 ‘(70 ‘DO :HdBtfBxox
-UWHDB JHHHABIi;A ‘BtftfOk HBJtfAg ---izgQ- ‘'go ‘£70 = 9 ‘Qav
-49 VO = v HBtfHowcu HhHHMMj* 'HtfBdog gnxdo hxbwhhM JHHH
p eithdbwhxbh JHHHAg 'eHNBdog gndnxxdo hhhxbnhhM jhhh q
‘gHdHtfiroM BhHL-ok eA hh v hjbewoc”~h (i) ireaaB jhg HAhA jhhh
-Ag -EHWBdHMM3X HHHDOH<LBW >!Hdx3W03J JHHHX3XH3HdXH3'nDMg
[ <3 xMBaBWBk BtrBfOgdaUHJ HAhA HHBJtfAg v < 3

Y — VvV — v — 3
*1+ tp A 3 74
hh~k 'ngwHVvrnvag nvvng rufidvbc d vpwvgo A
V9 riQVvnydp mudvmondiuHdhDHe znnni niuvgorm vznM yvk
-nkvbc znnuvtpoovw mvgnovdo ndvvo&xoifi zunHvvogddvnj

>7 H131H3HdIH3tI3N6 JHHHViIrO9d3UHJ '8S §

*HtTBdog gnmBirHHMK

BJdBireXOIUWHDB B'CmnaBd EHDMDh HdBI'MOWABX jhhhA ‘HdBD HBJ

-dog gHmMBirMoeA EHDMSh hbb’hiiio9 jhnhhA ‘HdB"BxMAH JHHHBirog

-daUHJ ‘HJJBJ6 BJIXBHDADAX HBtTHAra HdBI/BXOXUMHDB JHHHBITOgdaU
-iu  HBJHBI/BFO@J)H HBL'Hg dBI/BWBIfJHDX (9) ‘HBI/Hg JHHHAmM

*HITBMHh gniraM heA jhhhb>hxeh Ara hohb”%

BNn'HBJIXHAOIl dMHcJ) HBtfHg ItAh Am NBk BtfHDHdjAx IS 1(J HhHHMHH

. ( H—2Z* A +X\S~r , .
(1 0= e Jouxiir= (iv& )l

:HI/BhBIfHB BJITOH JAJ}O Bff
-HBJirAg bxxbm EHDJiah X Ba Hi/Bdog gnmBirHKMB bMMhehh ndjAx
Stf HIHITBk HfiA JHHHBXMAH W HdIBD HBJmMBI/MosA gBdBM BJHOWOX
JhA HDBDDHtIDgB JHHHBXMAH [fij HIBH'BIfOgdaUHJ BtTHBJBdBk BJHAg
*HtTBdog gHfIBNBH (fVO XBIVDtf) HeA JHHHIDBH WHBJdog gHDA
HBIVHHM  JHHH X HJIBtrHIKBAXBN JHHHA HAhA MHBJtfAg dOtfilHW
OBWABJEA HXBJAD JHHHADBX HJIBtTHHOWOX JhA JHHH” ‘HI/BXBDdA]j!
HHHJHi;HB>ie Mnirjog bj X hxekhhM jhhh yj~0 BtforH Ag

. s 7.V-T.X A+X
(01 E -==m — =»6

__'7ZL ~ :.:BITMoh Ag 'EHWBfAg WBK
EHWEdHXHBUAM BJ (-V — 2X j\_+ x} HHHHOWOX JhA JHHHBI/OMH Ag

661 viainondiHalioxis dmmvogdaunj -gg §



6) (P~ X A—*)— = dW —dt) = W)

/ IHtfBI/Xg BhHJBirHHXM BXdHHB HBJHBtfEH ‘HBW3U'

(8) FY =db

HXhX HHBJirXg B/ Stf bxMxh £ Ba

@) A% A-7=dW

HXhX HHBJI/Xg BtTBI/OgdaUHJ BIMXh (X ‘X) AN ‘EHWBd
-Hmnax HHBwdHHB jy£) HjBtrnoedo dei/eiBHHi/do dW Ba d£)

*HH3i;Xg (0 Ix)d hobiMXh

HBJIJmBdhX HBITHg hMX BODHtIOgB BS (X 'X)" HDBI.MAH HBJniBdhX

HBi/ng \BirogdauHJ JHHHXg <EHWBdHmMXx dBifXMHCHaudau bjhMX

BDOHHogB hbi/hobiMXh £ dodng jhhh hbimg HtTBoMeiv rand
-HJ mBirHHI/HO HHHABI/BDDOX JHHHHABIfLXOXHWH3B BtfOgdaUHJ

'(IS'd) HHMwxw mBDK NBk HHMHEHh HhHHMMH HBimg

IfXoX Xjjl (06 tftMBm) HtfBimM BO(fH>I BOITHEBHxX MHEHh Hdjx| Sd

HBirdEiIrBXMXH J Ba Qv ‘gni/o gBhirX hh q=—j V etrMHEHh HBJu-Xg
{iKirXMHITHaudau * bjhMX

BODHHDgB bVbxMXh Y Ba
HH V = YQ BVHraHfBH
-Xh xBgoXro jhhhhMX bd
OHHDgB HBtfHinog dBimi
-BHHIZAOOM - ‘HXhX niBDK
IJHMHEHh HdiXx HhHHd
-Hg ‘HBfBDBW 'dHtTHBIr
-XM IHBDB HBimg HWBtfdi)
HdBirXHaHtIHCACjjgOM  MBh
-dXg JHHHdeifX ‘HHdBI
-MHEHh Xg ‘BtTHBJBdABM BJ
-HHIHI/'HEXX JHHH (9)

06 vxvm

*Ht/Bimyair ndBimx
-OXUWHDB JHHHBIrogd3UHJ dBirMHEHh Xg 'HCBI/'Xg L-HDOS: MHEHh
HdjXx BXHMHH HBJxX HBffHmog dBL'BXBHHU'dOOM HH4.B ‘HffBtfXg
(9) X— — = X%X— + =X

HMHHHAXM JHHH (g) BDIVOk: Xg Ba HtreHBr"B
BJIHHI/EHOH3h X B3 X BI? ({§ BH (g) BDHIBI/UBWHHM Xg JHHH q

vvogdavnj 861



6 + z0 + X0z T —
IMBDdBIAM BJIBd'CESM

HHHdAH dBk  JHHHABIrX
'Z6 vmm Q 9

'AH-zlv+ y)A —
\ 0 — kw =13
A+ dg—VYy)A =
—e/
_ IHffBIfAg BhHJ
mV oV /J -BtrngAii dBimJjooBH hjblThd
-Bdo dBIfBIMAH (0 ‘j—)
BS (A ‘r)fv ‘(o lo)j BH
(A ‘r)jv '(36 "MBm) HHOtfAg
‘J fc Ij —WUW Ba J= */JV
-doiHaa-oAmrBd jhhhbxMAh
*(A ‘r)fv dodng HIBtfBtfogdan
*HJ ‘HHL-OBraM EBdBcJ)
"HtTBIr
-nyair ndoxuxds-o&ngvd znnnvwk&n A vtpoovn nvzv&g vhvz
-noAnoifi dodng zunnA uvvng vwh&u dodng nzvgvvogddvnj

f HAVIfdQXM3g-3XHirvd jHHHV[f03d3UHj~6s § \

SJl 1A
HABITBWBIrjH31 JHHHHABtIBXOXimHDy

\%
tlyl iQ+ A D

'9/1 =q‘'S=V 9=7 6= tv

= d

HBITHAg

HM3
‘Ot =6 -
*HHDI/HUOI HdBIfBXOXUWHOB B3 H191HDHAXH3tiD>IG JHHHBIf

-ogdauHJ HBJirAg 0 = — *6 — zr 9 hdbhbimh3JL ‘“odhvV
'ngvdog gnnvzuan nvnvm

ZHnuvvogddunz ndvo nvzo& A va ngvdog gnmmdnniuA nvnvm

ros ndvvdomag-ofinQvd SHnuvvogdaunj -gg §



ZHnuvvogddvm ndvo uvzmvvunkK vz / vwvwvnU zuvu a
'mvgvdvzsS vhvz oo nvp / nmvwnnk znnu d \npnvnb dneoviu
mmvHvm znnHWogddvm 3 :bitb>kh.leh ‘hbi/hg .immAJf]

=9 BHV=z+ N/i=o0

Btfirok Ag <HnNn'BiSM gHmBirdHg hbi/hqg
HdBirHOKOX tXtQ Bos XQ JHHHA HSA JH.iHBrogdailHJ B3 HBI/HQ HMA
BDDHTIOgB  HABL-BIOJ-UWHDB  BL'BMMH JHHHA BfflfOk HBJtfAg @ HXHW

16 vxvm

-HIf gmjBWBH EHDH3h hM wAkaBM JHHHBL'OgdSIIHI 'HI/Bdog 9HIlI
-BI/MOEA HBtfdBIfMHEHh HdjAI fi B3 ‘gHmMBI/-dH>UuA IWHBnNI

jHHHBirogdauHJ Biftfok Ag <HffkBHBH — = d Ba (7q+zvy[ — o0

HMHARh) HtfBiraH gHITIBLHHMB bjbxMAh y hdAhoc{) jhhhA HdBD
HBJdog gnmBraHhHM hMA wAkaBw JHHHBirogdauHJ BhHHOHy
*HI/BrAg BVMOEA £HDH9h HBtTEBMdBN HOAMCKJ) JHHHBITOgdaU
-hj BVirok Ag ‘hi/bxsm gumming HBimg dBirkHEHh HdiAx ,57
B3 s/ B3 HBIffly HMA B-LBHHAJO HABtfBIOIUNHOB JHHHBI/Og
-daUHJ BffHBJIfAg BI1BH £H3H3h hMA wAKBBN SHffElfaJl gHmBI/HHMB
BidBirtoHEHh HdjAl Ba S# O9HHBJH3M HEA JHHHBL'Ogd3UHJ

wogdaunj 00s



vzo&notp t\m nvvng vwk&n A znnunovifioovw vhvznofaotf)
dodng znnn& nvQvmUA'n dodng nzvQvvogddvnz ‘HBwatT

= LNW o=, I W
MBMXA bjhXui

3 3 zv — X3+ rv — X3 W N m;IW

:HAhA JHHHAmM

TV~-X3=-"~x=30-d0=d3 -WN
MH()OaAw BJIL'HBm

= v— X9 = u=ji\r

IBhHIjAg HDBfAWAOC))
doxnaa-oAHirBd HAhA
hhbji/Aq EtfEirogdauHj
BI"Ah (6 iX)]/\f ‘EHWBd
-HxniBxAx oclbeA HHdBIr
-0AhocJd) % Ba j HBi/Hg
bxMAh Y] tHHDi/Ag jy Ba
N HdBI/BXMAH HBJmBd
-hA HEirng dBirBDHdxMad
-HV JHHHMHEHh Ag ‘'EHW
-BEBMXA MHEHh SirairiTBd
-BH EJhMA BDOHHDgB HBU'
-bxMAh (A 'x) Ir dodng

HJBtTBirogdauHJ HtfHg
*(dBirMHE
-Hh HdjAx (7,3 Ba qq -g6 raBm) HirHBKoaH hhA HdeifBDHd

<6 vuvijijij

-XMadHtf JHHHBL-ogdauHj ‘HEwa!/ <HtfBL-Ag V > HAhA HHBJirAg

0> VvV 'HDB/HHac HdBirBDHdxjiadHir JHHHBirogdauHJ dsir
-MHEHh HdjAx HBJHHImM BtfOCjjH HBI/'Hg dEI/BNBI/'JHaX (g) HM3 ([)

3
X Ba .
® v i o+ - X\
:HBI/dBL'BWBirJH3X HJHHH3H
HAhA HHBJI/'Ag = 3 eHUBI/'HM BtfOCjjH HHMHEHh HdjAx HBJI/Ag

wai/'i/'BdeH bjhMA EXBHHirdo Hdng dBk HBtrdBi/'BWBi/'JHax AgQ

£05 ndvvv3ndiu3dng lunnmogdavnj -gg 8§



(-0=X9+V
\ ‘0= X2 —V

:EHWBdHNIM3X' HHHABIirOH'IBK MHdiawOaJ JHHHABIZA
BdJHXo ‘QBi;JH31 BJI/OH HHHABirHOKOI JHX JHHHABI/BIi;AHAO(]I Xg

I 'V + X9 — 13

\ 'V —Xd=1J

?jHtfe HBJdeMHh HHdABIrBifXwdocJ) XgmX
HXhX HdBirdOXMSa-oAHtI'Bd JHHHBI«gd3HHJ Btr"JBdJBJEU HBJlyQ

HdVirvDHdXMadHII' JHHHVir09d3UHJ ’09 §

*HEEHBI/1
-~hhb Hi/BMdo a Ba » HdEirdcmwa-oAHtrBd jhhhbiMh (A ‘x) \y
HEjradag BiTBi/'ogdauHj Herag HWBtrda dBi/wXwdocf) Xg

'v. +-xd = lu

*
@ IV — xd = j
- HtTBIfXg BhHJIB'C'

-HHXM HIHHHHAXH JHHHABI/BirO(]:H (9) Ba (g) HXhX HHBJirxg d — ~

\%
9 , = lu HX3 VZ+ X-j-z = 1jz

BtTHBJraXM HH (~) HBirHg (g)

Vv
® v—x =1 vz —X"-z"=JZ
:BOHHii-o gndHHB (g) hbe" (f?)

® 'X -J-Z —j + 1lj HM3 xo\ = (J + Ilu)Vvz

®)

'BDHHI/O gndHHE HOHJL'BaaB HBHBKBITIJH3X HJHHy3"}

mrogdsvnj 70Z



204 I'unef6oAa

gapaiuAii dupenmpucacu opacudazu. uaco<paza nucdamu y3-
zapMac Muifdopza (e za) menzdup.

§ 6f. rHNEPBOJIArA yPHHM”~ BA HOPMAJIb
TFHfJIAMAJ1AF

4>apa3 rHnepCo”aHHHr TemviaMacH
X1 yi
~&? 1 (0

dy"CHH. ByHHHr 6npop
Afi {xu vy,) HyKTacHAaH
yrraH ypHHMaHHHr tcht-
jlaMacHHH Ty3Hin ynyH,
rnnepOo”™ajxa hh3 6Hpop
M 2(x2 y2) Hyi“Ta o”h6,
HKKa”ia HyKTa.fl.aH KecyB -
HH TyrpH hh3K” yTKa3a-
MH3 tuiaK™i 94).

By TyfpH HH3HKHHHr
TeHTN3M3CH

y—V¥i=

= * _ % , 2
wo—x1 ) (2)
SyJiaAH. Af, (jet, yX Ba
M 2(x2, y2) HyKTa”ap rnnepGo”~aAa SyjirsHH ynyH:
2 2

fi2 62 ©)

Ulclka 94.

it2 — ya = 1
—_— a. =
P 4

(4) ash (3) hn afiHpH6 o~can:

yf—
a2 0.

fikH

@20 =302 ) (20 yOga—Y) _

6yHAaH
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y2— W\ _ + X))
xt — Xi al(y, + yt) -

eKH 6yHH (2) ra ~yflcaK

y - y n a 5>

M 2 Hyi<Ta Atf, Hy~Tara hhth;ih6, /W,7W2 KecyBHH'ypuHMa j{o~h-
ra KeraH/ta x2=- X, Ba y2= Yi 6y.aaAH. LUyHHHr ynyH (5)
HHHr KypHHHIinH KyHHAarH4a 6y;iaAH:

b2-2xi ,

eKH
, \Y
6 kh
azyyj — a2y2 = 62jcXj — 6X%2,
gKH
62xxj — a2yy, = b-xX\ — a2y2
fikKH
yyt -2 y?
a2 b2 a2

6kh (3) ra acocaH:

(6)
H3”aHraH ypnHMaHHHr TeHraMacn uiyHHHr y3H 6y;iaAH.
XaKH”aT~a y rHnep6ojiaHHHr Aft(x, y4) Hy~TacHAaH yxraH Tyr-
PH HH3HI"HH HCfjOAa KH-TiaAH.
Shah HopMa~b TeHrriaMacHHH Ty33MH3. HopMa’/ib M i(Xuy,)
Hyj~raZiaH yrraHH ynyH vyiiyMaH yHHHr TeHr/ia.MacH

y —yt= k(x —x,)
6y;iaAH. ByH”arH k HHHr "HfiMaTHHH anH”aui ynyH ypHHMaHHHr

SypHaK KO09(})4)HUHeHTHHH TonHiura Tyrpn nenana. ypHHuaHHHTr
6ypnaK KO03cj)ch)HUHeHTH k cf)apa3 ~H/iHHca, (6) AaH

1 ayi
HopMa”b Mt{XUy,) Hy~"TaAa ypHHMara nepneHAHKy~np 6y ji-
raHH ynyH
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axy,
b'X1 " (8)

Bvhh (7) ra KyficaKk, HOpMa~b ynyH 6yH,naH TeHr.iaMa Ke.ra6

MHiaAH:

yi =

*

i(x —X,). (9)

§ 62. THNEPEOJIArA yTKA3HJITAH
yPHHMAHHHT XOCCACH

<t>apa3 KH7afl*HK, rHnep6o;ia,a,arH 6npop M (*,, y,) Hy*TaAaH

ypHHMa yTKa3H”raH 6y.iCHH

95). Arap rHnep6o~iaHHNr
TeHr*aMacH b2x2— a2y2—
= a2b2 (Japa3d KH;iHHCa' Y
.%ojma M (X ity,) Hy~TaflaH
yTraH ypHHMaHHHr TeHrjia-
MaCH

b2Xxx— a2yy, = a2 (1)
6y”~aAH. By ypHHMaHHur

Top~iap 6H;iaH TauiKHJi khji-
raH 6ypMaK”iapHHHHr y3apo
TeHr"[HrHHH HCSOT Kh/3"
mh3. Arap (1) TeHr”aMa”™a
y — 0 4>apa3 ™H/iHHca, X =
= ON 6yjiaan, H-bHH

b2xxx= a2
sa
jc= — OA/.
je= o @)
UlaK”~ra MyBocfmiv
NF= OF— ON='c C';G—a)z — (ext— a),
NF,~OFx+ ON=c¢c+ ~ = -~ {"~ + a}=-" (ex, + a),

&kb Cy”ap”aH Chphhmhch HKKHHHHCHra ydp\& SwiHHca:

NF ex, — a
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rHnep6o”aHHHr paAHyc-BeKTopn ygyn HH”apH”raH (JjopMy~a”ap
Cyfima:
exx—a— MF, exx+ a= MFU

A-eMakK,
NF__MF_ oV
IVF, . po

By Ha™>Kara t;aparaHAa rHnep6o”aHHHTr M HytjTacHAaH yTraH
M N ypHHMa FXMF SypnakKHHHr 6ncceKTpHcacH 6y./ZiaAH. LUy
HHHr Sn”aH: zu.nep6ojia.HUHZ 6upop ny”~macudan ymzan ypun-
Ma y nytfmanuHZ paduyc-eenmopu 6uAan y3apo menz 6yp-
KaKAap x,ocua KtUAadu.

ypHHMaHHHr 6y xoccacn yHH scam ynyH jKy~a Ky~aft fiy;L
ohh6 6epaAH. Maca”aH, rHnep6o”aHHHr 6npop M HytjTacHAaH
ypHHMa yTKa3Hiu ynyH y Hyi*TaHH rHnepSo~aHHHr F Ba FX (J)o-
Kyc/iapn 6H”aH TyTaniTHpH6, >och;i 6y.iraH FXMF SypnaK TeHr
HKKHra 6y~HHca, M N 6HcceKTpHca H3JiaHraH ypHHMaHHHr y3H
6yjiam-

§ 63. rmiEPBOJIAHHHr fIHAMETPJIAPH

yMyMaH AHaKeTpHHHr TaT>pH(})H IOKOpH~a 6epHjiraH ©6y/ica-
Aa, 6h3 By epAa HHa 6np MapTaba ac/iaTHG yTaMH3. 3zpu <iu-
3u%huhz duaMempu de6, 6epuAzau uynaAUuiza napaAAeAb
6yAzan eamapAapHunz
ypma nyt"muAapudan
u6opam 6yAzan zeo-
MempUK  ypuHza au-
muAadu.

FHnep60jiaHHHr 6np-
6Hpnra napa;uie;ib By ~-
raH AB, AXBU A2B2...
BaTap/iapHAaH anopTa-
chhhht, Maca”aH, AB
HHHr ypTacHAarn M
Hyi"TaHHHr KOOpAHHaTa-
~iapHHH X Ba Y cl)apa3
i/\h/\h6, yjiapHHHr opacn-
Aarn mvHOcaSaTHH to- aR
naMH3. K hh y3rapMac
Ba | hh y3rapyBHH napawerp (})apa3 "h;ih6, napaldiJdieAb BaTap-
~apHHHr ~aMMacHHH
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y = kx + 1 (1)

xemviaMa 6hjiaH HJ>OAa khjihih mymkhh (uiaK”™ 96).
BaTapjiapAaH 6HpopTacHHHHr, Maca™aH, AB hhht rnnepSo”~a
6iiJiaH KecHiuraH Hyi~TaNiapHHH A (jc,, y,) Ba A (x2 y2 $apa3
KHMaMH3. By/iapHH aHH"-'iaui ynyH rnnepSo~aHHHr TeHr”iaMacH
8 ujiaH (1) TeHr*aMaHH Snp~amraH 'x.onjia e~Hiura TyFpn Ke;iaAH.
LUyHHHr ynyH rHnep6o;iaHHHr TeHr*aMacHHH
b2— azy2= ad2 (2)
4>apa3 "h;ih6, (1) AaH y HHHr H™OAacHHH (2) ra KyHMHS:
b2x2— a2(kx + 1)2— a2

Skh
b 2— aZk2— 2azkxl — ald2= a2
&KH
(b2— azx29 x2— 2aXxlIx — a2(12+ b2 — 0,
§KH
2 2am _ (p+ b9 _
W— am bl— a*h? ~ u’

By KBaApaT TeHr*aMaHHHr H"AH37apn x, Ba x2 4>apa3 KH”"HHca,
6y ~o™Aa (KBaApaT TemviaMa H4AH3"iapHHHHr xoccacnra MyBo-
<J)hk):
i . m
Xt + x2- b3 _ ai2pa )
6yHAaH

xx-f-x3 am
b2— am 3

Kn~"HHraH t])apa3 6yflHna M (x, y) Hy~Ta AB BaTapHHHr ypTa-
chas Sy~raHH ynyH
+
X=X Hr

>

6kh (3) ra acocaH

~KI
W—a'k* A A

JC ygqyH anHK~”anran 6y H(])OAa (1) ra “yAn-ica:

ami .

y hi_/22 1
m6kh 0 a*
bn

y — bi—am
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<5y./iaAH; x Ba y hh y3apo fioF~*aui MaircaAHAa 6y TeHr~aMaHH
<4) ra ~a”™a6 6y;iaMH3:

y _ ft3

x — a'tk ’

*6yHaaH
®)

H3~aHraH AHaMeTpHHHr TeHr*aMacn myHHHr y3H 6yn&w,
qyHKH y napa~”e~ib BaTap”apHHHr ypTacHAarn M Hy~ATaHHHr
KOopAHHara”iapH opacHAarn MyHoca6aTHH H(j)OAa KH"aAH. (5)
TeHrjiaMa KOOpAHHaTa”ap SouiHAaH yTraH Typpn HH3HKAaH hCo-
paT. J],eMaK, 3/iJiHhcHHHr AnaMeTpn Ka6n, rHnep6o;iaHHHr AHa-
MeTpn ~aM yHHHr Mapjca3HAaH yTaAH (DE).

BaTap”~apHHHr aScuncca yigi 6h.mh TauiKH”i t{H;iraH Sypgarn
a Ba Gy~apra i*rapamyiH DE AHaMeTpHHHr aScuncca yi*H 6a”™aH
TauiKH”i KH-'iraH 6ypgarn j3 (])apa3 i“"H”HHca:

tg* = k, tgPp = ~ -,
6 yHAaH
tga-tg? = -~ -. (6)

DE AnaMeTpra napa”~”~e”~b 6y;iraH BaTap”~iapHHHr ~aM abcuHcca
yip 6n~aH Tahikh”i i“"H~AraH 6ypMarH p SyviaAH. ArapAa 6y Ba-
Tap~apra i*apaui®iH AnaMeTp D'E' Ba yHHHr aScuncca y*H 6h-
jiaH TauikKH”i i“H~raH Gypnarn p' c)apa3 ~HAHHca, (6) ra acocaH:

tgM g f*x'n" (7)
ACM3K
tga-tg? = tg?-tgp’,
€kh
tg* = tgP'. (8)

By sea AB BaTapHHHr D'E' AHaMeTpra napa™*e”~b 3K3h,tih-
rHHH KypcaTaAH. HaTimaAa: DE duaMemp ouacih meHZ uk-
Kina 6yAUHzan eamapAap ukkuhku D'E' dua.uetnpza napaA-
ASAb 6yAadu, xtHu DE Ba D'E' AnaMerp”ap 6Hp-6npHra h;yiu-
Ma 6y/iaAH. rHnepSo~aHHHr yiyispH *3m 6y xycycHHTra sra.
UlyHHur ygyn y”apHH (yvispmi) Cornea AHaMerp.iapAaH aacpa-
thhj ynyH 6o m AnaMeTp.iap AeftHJiaAH.

14—186
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§ 64. AnOJIJIOHHH TEOPEMAJ1APH

1. Oapa3 KH"aflAHK, C(xu y{) Ba C' (X2 y2 Hy~a-nap yuiSy

X .
i. 1Ba *L—1IL - >
~al }/2 ~ 1Ba a2 — 1 ¢
KyniMa rnnep6o;ia;iap,a.a 6y;iCHH (makKA 97). By “oji.aa DC Ba
D'C' AHaMeTp”~apHHHr TeHr.naMa.aapH ~yftHjiarHHa 6y~aaH:

bieg X.

- 9 -y
y .Bay\ y

*1

KyuiMa AnaMeTpjiapHHHr
map™ Syfl[HMa

yi y2 B2
/ anzZ aJT ¥l x2 >
dz £>4K 6yH.uah
T X 2y g,
a a * bJ
UlaKA 97. By TeHMHKHH 6yH-
Aaft nponopuHH uiaK"H/ta e3Hiu mymkhh:
h. -£i 1f~1
b a Y V{
) : 2>
*I yl
a b / ( * ) _

C(x,, y,) Ba C'(x2 y2 HyKTa™ap/iaH 6hphhhhch Chphhhh th-
nep6o;ia,a.a, hkkhhhhch hkkhhhh rHnep6cyia,aa 6y;iraHH ynyH:

A
a2 *2
2 2
2 _ no
& = -1 3)

IHlyHHHr ynyH (2) HHHr KypHHHuiH KyfiH,aarHMa Syvia/u-i:
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Cy aca y3 HaBdaraAa ym6y hkkh TeHiviHKKa 6ynmam'-

h . u_£i
6 ' b ;ooa !

y

"Arap DC = 2au D'C' = 2bu 6kh OC = Ba OC = 6, tha-

pa3 KHAHHca:
2 2,2 2 2,2
U\ = X1+ 31» — 2 +N2

6kh (4) ra acocaH:

SyrapHHHr CHpHHTOCHAaH hkkhhhhch ~aA~ia6é afiHpH6 cmhhcs

_ LS[X\ \ , h2If! A
@%'b'€=agﬂ2 Y+ AT TR
6kh (3) ra acocaH:

a\ — b\ =a2— b\
6kh

4a2 — Ab\ = 4a2— 4b2
eKH

(2at)2— (2fti)2= (2a)2— (26)2 (5)

By TeHrNiHK Ano~OHHfiHHHr 1-TeopeMacHHH H(j)OAa i~aAK.
i“aparaHAa: yyuiMa duaMempAapnuHZ KeadpamAapu

ByHra
auupMacu zunep6oAa yt“Aapu KeadpamAapunuHZ auupMacuza

mem.
3hah IyiHMa npHM AHaMeTp;iapAa nca“raH COC' y~6yp-
(makK;i 97):

2.
gaKHHHr io3hhh Tona\in3. Yhh 5 cj>apa3 i“"cakK

5= & \ (X yy2— x2X

yii;iapH O (0, 0), C(xt, y}) Ba

6y~aAH, gyHKH ynSypHaKHHHr
ra acocaH S HHHr HtjDOAacH-

C'(x2 y2 Hy~rTa”apAaH yTaAH; (4)

hh iryfiHAarHHa e3Hiu MyMKHH:
bxj ayx \ ab 1 x\ y\
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6kh C(x1(y,) Hy”ra rHnep6o;iaAa SyyiraHH yqyH

S = -]-a&. (6)

Hkkhhhh tomohash arap ”yuiMa AHaMeTp™ap opacHAarn
COC' 6ypnaK 1p ch)apa3 "H./iHa, COC' yqgypHaKHHHr k8

S = bxsin @

6~aAH. JXeuaK,
bxsin g = -Tf-ab,

&KH
axbxsin = ab. (7)

By TeHrjiHKHHHr nan tomohh COC'R napa~”e”orpaMHHHr
K)3hhh Ba yHr tomohh rHnep6o;iaHHHr npHM yi“apHAa aca.iraH
Tyrpn TypTéypnaKHHHr k)3hhh H(J)OAa KH”"aAH.

3"nncAa hcbot ~H/iHHraHHAeK, 6y epAa ~aM C HytjTaAaH
yTraH ypHHMaHHHr D'C’ AHaMeTpra Ba C' Hyt;TaAaH yTraH ypHH-
MaHHHr DC AHaMeTpra napaAJierJinfHHH hc6ot kh”hih mymkhh.
LUyHHHr ynyH PQRS— napa””e”orpaM 6ynam Ba COC'R na-
paterorpaMHHHr Jo3H PQRS napa”yie®orpaM k>3nhhht TvpTAaH
6npHra TeHr 6y~aAH. ByHH 3i>TH6opra o;ih6, (7) hhht HKKajia
tomohhhh 4 ra KynafiTHpaMH3:

daxbxsin ? = 4ab. (8)

By TeHrJiHK Ano”~oHHfIHHHr 2-TeopeMacHHH H(])OAa KH”aAH.
ByHra “aparaHAa: zunepdoAanum t“yiuua duaMempAapuda
HcaAzan napaAAeAozpciMHUHZ ro3U ynunz y”~Aapuda hcclazcih
myFpu mypm6yp<iakKHUHz tO3uza mem.

§ 65*. rWIEPEOJIAHHHr K*"M A AHAMETPJIAPHrA
HHCEATAH TEHTJ1AMACH

(t>apa3 KHJiaflriHK, DC Ba D >XCXrnnepSo~aHHHr KyiHMa AHa-
MeTp~apn Sy~"CHH. ByjiapHH HHrn XXOX KOOpAHHaTa”ap CHCTe-
MacHHHHr y~-aapH $apa3 kh«h6, rHnepSo”aHHHr my yitiapra
HHCSaTaH TeHT”“iaMaCHHH Ty33MH3.

(J>apa3 KH~iaft.iHK, OX (WaH OXX opacHAarn SypgaK a Ba
Ox 6n~aH OyXx opacnAarH SypnaK p Sy*CHH (maKJi 98), By "~o’i-
Aa KoopAHHaTa”ap a”“MamTHpum cflopMy;iajiapH KyftHAarHHa
fiy.iaAH:
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X = X, COSa-j-ifi COSP,
y = X, sina+ yisinp.
By~iapHH i*yniMa rnnepSo~aHHHr yiu6y
bx2— axy2= + a2
TeHr*aMa”apnra i<yHMH3:
b2(Xi cos a+ y, cos |32—
— a2(x,sina+ y,sinp)2=

= + a2
eKH

x 2 (b2cos2a—a2sin2  -f-
+ 2x,yj (bZXos acos 8—
— aZ2sinasin {3) +
+y2(6ZX0s2P -axsin2p)=
= + ad2 (1)
I“yniMa /maMeTpHHHr rnaprn fiynnna

tga-tg? =
6kh
sina sinp __ fe2
cos a cos ~ a2’
Skh

a2sin asin p— 62cosacos p= 0;
myHHHr ynyH (1) HHHr KypHHnmn Kyfin,a.arH»ia CyviaAH:
x 21b2cos2a— a2sin2aj + y2162cosp — cf sin2pj = * azb2 (2)

ct>apa3 K~an~HK, OC = au OC, = ft, 6y~cnH. C(a,,0) Ba
C, (0, bX Hy~Ta”ap rnnep6ojiajiap,na 6yjiraHH yqyH y~apHHHr
KoopAHHaTa”apH KennHrn TeHrjiaMaHH “aHoaiviaHTHpHnNiH ~03hm-
j~eMax:
a" [b~cosxa— a2sin"aj = azb\

b\ |b2cosp — a2sin2pj = — az2b2,
Oy~ap”aH
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b2cos2p— a2sin2p —

ByMapHH (2) ra KyHH6, cyHrpa a2b- ra KHCKaprapH.aca, rn-
nep6oAaHHHTr hkkh KyuiMa AnaMeTp;iapHra HHc6aTaH yui6y
TeHr*aMa "ocha Sy/iaAH:

IlyHHHr 6H”aH rmjepfiojiaHHHr TeHr~"aMacn 6y ”“o”~Aa ”"aM
y3 maKJiHHH caK”™aHAH.

§ 66*. rHNnEPBOJIAHHHr ACHMIITOTAJIAPHrA HHCEATAH
TEHrJ1AMACH

<J>apa3 KHJiafiAHK, rHnep6o0./iaHHHr xeHr~aMacH

6y;iCHH: Ox' Ba Oy' yHHHr acHMnTOTa”apH 6>vichh.

N xOy'= p Ba XOXx’ = 360° — p= a (}apa3 khah6, (1)
rHnepCoAaHHHr acHMnTOTa”iapHra HHcSaTaH TeHrjiaMacHHH Ty-
3aMH3 (m ao 99).

KoopAHHara”ap aAMauiTHpHm (])opMy;iasiapH 6y “o.ira TaT-
6hk h'HjiHHca:

X = x, cos (360° — P)-fyicosp= + XjcosP+ Yy, cosp,
y = xtsin (360° — p) + ytsin p= —ex4sinp+ y, sinp,
6 kh
X = (X, + y,)cos P,
y ~ (yi Xj) sin p.
H kkhhhh TpMOHAaH
sin ft b

tgp = eKH cos p a

6ynrann ynyH, SyHAaH:

slnp__cosft__ ]JAsin2p+cos2ft __ 1
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(©)

Eyviap (2) ra ~yfiH”ca:

xi+vy,)a — )b
Ycfl+ b¥ Ya*-\-b" “)

X Ba y ynyH aHH”aHraH 6y HcJjoAa-flapHH (1) xemviaMara ~yn-
MH3:

(X\+ yt)p» aa (v, - X,yb"

al (a2+ £2 *2(a2_] &2

£ kh
Xi + yt)2— (y, — xt)2= a-+ b2
CKH
4Aly1= a2+ b2
€KH

«eKH a2-f b2= c2 6y~raHH
ynyH — — k2 (J)apa3 i$h-

viHHca, rHnepSo~aHHHr
acHMnTOTa”apHjra HHc6aTaH
TemviaMacH ~yfiHAarHqga
fiy™aAH:

xty, = k2 (5) llloka 9. 's

§ 67, rHIIEPBOJIAHHHr KYTB KOOPJ3.HHATAJ1AP
( CHCTEMACH”™A TEHrJIAMACH

rnnepdo/iaHitHr TeHMaMacHHH ~yT6 Koop.HHHaTa.iap CHCTe-
MacH.ua Ty3Hiu ynyi® yrinHr F <})OKycHHH CHCTeMaHHHr ~yiSn Ba
yKHHHHr F cjwKycHAaH A SouiHra KapaS KeiraH HyHa-
viminhii KyT6 yi*H i])apa3 KH”aMH3 (uiaK;i 100).
I'HiiepSo~aHHHr 6npop M HyirTaCHHHHr y3rap\BHH KyT6 ko-
op;iHiiaiarapH r Ba ® 6y;iCHH, ht>hh
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AfF = r Ba ™ /kf/vi = <pA
yienapT CHCTe.MaoHAa M (x, y) HyKTaHHHr paAwyc-BeKTOpH
r= ex—a (1)
Cy~naflH. l1UaK”ira MyBO(J)HK!
x = OP= OF+ FP = c+ FP.
MFP TyrpHSypHaKAH yH6ypHaK.ua
FP — MF cos MFP = rcos (180° — «) = — /-cos
AeMak,
X — C— rcos <,
eKH 6yHH (1) ra KyficaK,
r —ec—ercos @— a,

eKH
r(\+e cos?)= ec— ar

c2— fl2
r (1 + ecos =

r (1 + ecos®) — —

Iloka 100, — =p 3m (rjinepCo”a-
HHHr napaMeTpH). ByHH KefiHHrH T HrflHKKa Ky~nS, cyHrpa yHH

r ra HncbaTaH encaK, rHnepSo~aHHHr KyT6 TeHr*aMacn KyHH.ua-
I'HV& 6y"aAH:

1+ecos<f(e>|) (2)

CaBOJiJdiap Ba Macajiajiap

217. I'miepGo”a ne.6 HHMara aftTH”aziH?

218. I'miep6ojianHHr KanoHHK TeHiviaMacHHH Ty3Hiii,na Koop-
AHiian yi~iapn KaH”afl yTKa3HJiaAH?

21f). riinep6ojiaHHHr napaMeTpn Aeo HHMara aftTH™aAH?

220. I'miepGo~aHHHr TatpHcjjHra acoc.naHH6, yHH KaHAaft hh-
3HIH My MKHH ?

221. I'HiiepCo™aHHHr acHMriTOTaNiapH ne6 KaHAafi MH3HK Niapra
afimaaAH?
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222. rnnep6o”faHHHr 3Kcu,eHTpncHTeTH hhms Ba Yy KaHAaft
reoMeTpHK MatHora sra?

223. <t>0OKyc”apH opacHAarH Maco~a 2]/11 6ymi6, y3H (9,
— 4~ Hy~TaAaH yTraH rnnepScviaHHHr TeHrviaMacH Ty3H”cHH.

224, yKH 8 bynnd, y3H (10, 25) Hyi*TaAaH yTraH
THnepSo~aHHHr TeHr~aMacn Ty3HJicHH.

225. rHnepSo.naHHHr yi“/iapH KOopAHHaTa yi“apH Sn”aH 6np-
.namraH Ba MapKa3H KOOpAHHaTajiap GouiHAa. By ninepScvia
(5, 3) Ba (8,— 10) HyKTa”apnaH yTaAH. yHHHr TCHrjiaMacH Ty-
3H.7ICHH.

226. rHnepGo™aHHHr TeHrjiaMacn 16.x2— 25y2= 400. ByHHHr
yiniapH, t])OKycjiapH Ba SKCueHTpHCHTeTH TonH/icHH.

227. TeHrTOMOH”H rnnepScviaHHHr Ba yHra i*ymMa 6$viraH
THnepSo”aHHHr SKCueHTpHCHTe™ aHHi®iaHCHH.

228. SKCueHTpHCHTeTH 2-~- Ba MaB”~ym y~H 30 CyviraH th-

nep6ofraHHHr TeHoaMacH Ty3HAcHH.

229. rHnepSo”aHHHr TeHrviaMacH x2— 4y2= 1. ByHra "yui-
Ma SyjiraH rHnepCo”aHHHr TeHr"aMacH Ty3HjiCHH Ba yHHHr 3K-
CUeHTpHCHTeTH TONH/ICHH.

230. r HnepSo~aHHHr TeHrriaMacn b2x2— a2y- = a22 Koop-
AHHaT y~"apHHHHr ftyHa"Hm”apHHH cai®iaS, KoopAHHaTa.rcap Gohih
rHnep6cviaAarH (h, k) Hy~Tara Ke~THpH~”ca, TeHrjiaviaHHHr KypH-
hhihh KaHAaft 6y;iaAH?

231. rHnepCo”aHHHr TeHmaMacH 9x2— 16y2=144. ByHHHTr
aScuHccacH = 8 6y;iraH Hy~TacHHHHr paAnyc-BeKTop~apH aHHA-
JiaHCHH.

232. rHnepSofaHHHr TeHr*aMacH 16x2— 9y2 144. ByHHHTr
yHr TapMorHAa myHAafl Hyi“ra toiihvichhkh, 6y Hy~"TaHmir pa-
AHyc-BeKTop~apHAaH 6npH HKKHHMHCHAaH hkkh MapTaCa y3yH
6y~CHH.

233. rHnepGo~aHHHr TeHr*aMacH 9%X2— 16y2= 144. ByHHHr
AHpeKTpHca”apHHHHr TCHr.flaMa.iapH TonH/~CHH.

234. THnepSo™aHHHr TeHr-flaMacH 16x2— 25y2= 400. ByHHHr
acHMnTOTa”apH Ba AHpeKTpnca”apHHHHr TeHMaMa”apH Ty-
3H.ACHH.

235. TeHr*aMacH b2x2— a2y2 = a2 GyjiraH rHnepScwiaHHHTr
acHMnTOTa”apn opacHAarH 6ypgarH aHHi*.naHCHH;

236. rHnepSo”™aHHHr 3KcueHTpHOHTeTH 2; 6yHHHr acHMnTOTa-
jilapH opacHAarH 6ypiiarn aHHi"viaHCHH.

237. rHnep6o”aHHHr acHMnTOTacn 6H./iaH AHpeKTpucacHHHHr
KecHuiraH Hy~TacHAaH yHHHr MapKa3HraMa .\iaco4)acH rHnep6o.fla
~ai>PiinHfl y*HHHHr apMHra TeHr. By hcSot kh-ahhchh.



shhohhi/hM xoqoh Ag <H'n'BifAg
Q= bD'dD

:Birirok Xg ®shE'bd9h bt/bx

-iiAH 5 hhhM HnMHKkBk JHHHBI/ogdauHJ dKirXMHtTHaudsu Ag Ihbj

-imdnmAx dBirXMHITHaudau EJddiawBHtr hiihhhjih hbitbiMXh
j tHdBfdiawBHir BwmAM jHHHBirogdauHJ ,(7/0 Ba qj [ gz

*HHDHHITHK XOgDH Ag 'JH3X OdBSA HdABtfMHIfflASA
JHHHdBI;dx3nBHtr  bkitiAM BITBirogdauHJ uraowoxJHai '953

*HHDirHeAx

HOBKBI/A\IH3X JHHHBtfOgd3UHJ 'O = Z + X HdBI/'BIVBIi'JH3X JHHHHd
-Bii-BDHdxHadH'E' BtfBirogdauHj HBJirAg g [ £ hMA wAkasw '£9Z

*hhdhbitMhhb hobimxhbuAh-

JHHHABIfFBC"OOBW HBJIfAg BhBJHABI/'BXOXUWHOB JHHHA HBtfHOBXMAH
dodng JHHHBiI/ogdamu HBJirAg g = z6f — X HOBWBiiUHax f~Z

shhdhhi-hM xogDH Ag eh'ebi/hM i/n"mBx XBhdAghA jhsx

BXHXHH dBI/BXOXUWHDB HBfHg dBI/BWHtidA HBJI/HEBMxA BJHdABI/ BX
-MAh HBJITBX3H JHHHHdBtfMOwdBX BI/BMJIH JHHHBI/OgdailHJ 'ggg

*HHDraM IfflIHIHBX MBhdAg 0Qg| HBI/Hg HMA BODHitl

-OgB WBWdOH hbjxA HBfBXMAH A ‘HHHHOI/'HHOX HOBXMAH HBtTHAmM
JHHHBIrogdauHx HBJirAg zqzv = z62y — zxzZq hdbwbimh3X Z£Z

HtfBIfHIHE HHHBhdig HJEtTHDBAO dBITBWHHdAX HBJXjC HBtfBJ.5LfH I ‘gaV >IBI>
-d£g HJIBffHDBAO MHEHh HdjG HMS5)H HBJmH33>l HBITH9 HdHQ-dHy 'BW1 B KD£

6[g nomrweuai mvQticlvwDLvnnpdooy gifiii dvnmvogdaunj ig §



«HHDHHU'Hto  J.09DH

Xg -HtTBLAg L'HDOk MBhdXp HdiXx HBtfHdBI/BXMAH HBJITIHO3M JHHH
-ouHinfe hbi/hq BirogdauHJ HBJirxg ynwAhA HdBIrDAMOc)) g j

‘hhohhithM xogoH HJHirndjAx JHHHAg 'H'ffBi/Ag xcgBOOHAre

«:Bt'/H3BdO JHHHABI/A ‘bdhhl'hM edscj) 'a BH
3 HdBi/xaxHDHdxHatiDMe jHHHBiI/ogdauHj BwraAk bxhmmj] 09z
*HHDIifAg Z hjhi/hAsA jhhhA ‘hmhhoithuox ndxawBHtr he'ChAih
JHHHAg £ = jAg — -Xf HOBWBIMH3X JHHHBIi"Ogd3UHJ MZ
*HHOHHirAg BJHHMH JH3X BI/BX”Ah
Am dexBa A ‘hhhhoi/hebhxA dBXBa HBIfHArn hbIiThobxMAh (g '%)

jhhh”  ‘ooi/ = -A91 — 2x8Z hdbwbimh9x jHHHBii-ogdauHj 'sfrS
"HHOITHEAx HdBI/BWBfJHaX JHHHdxaKBHtr
BI/BMMI/J MBhdAg HJIBfHOBdO ndBli-dxaWBHIT BKmAM H»MH

JHHHAg 'fZ — 59 — -Xf H3BWBITJH3X JHHHBI'OgdSHHJ IfZ
*hhdi/heAx hobwbi/jhsx JHHHdxaivBHir HBJirAg BivmAk
BJHAg 'XZ — A HOBKBITJH3X JHHHHdug HBDHdBI/'dxa WBHH JHHHA

ea o0 ==0ffl— jAg — -r8 hobwbimh3x JHHHBtfogdauHj Qfz
*HHDHBI/MhHB B$OOBW HJBtTHDBJO HOBXOX

-UKhob HBrag hdAhocJ) JHHHBirogdauHJ zq# = O — zXZq

‘HHOITHEAX HOBWBI/JHI9X JHHHBIrog
-dsmij <BffMoKirAg BWHHdJA BJHAg MHEHh HBJirAg O = t — X H;)CW

-BirJHax ‘X e + = A HdBi/BXOxuMHOB jhhhbi;ogdauHJ ffZ

*HHDirAg dBirAHH'c'Haudau bMMhehii HdjAx
0= 1+ Ag+ Xz A ‘hhhhdi/hebhxA BWHHdA hblIThdbxMAh hbl/
-HAm JHHHAg 'f = jA — 2X HDBNBII\IH3X JHHHBIi-OgdSUHJ WZ
*HHOITHEAX H3BNBfJH3X JHHHBNHHJA HBJtfHEBHxA HB'C'BXilAH

(g9 “\) BJHAg -g = EAg — ZXZ hdbkbi/\ih3x JHUHBirogdauHj 2z\Z
*HHOIrAg qirairi/BdBU bMMhehii h5jAj-
0= 9g— A— T8 A ‘HJIHHOI/HEBMXA BWHHAA HBtfHDBXMAH HBVHAmM

JHHHAg ‘gj = z&— zxfr hdbwbimtox JHHHBIirogdauHj \fz
*HHOHBI/"HHB HX9XHDHAIXH3HO>IG B3 HJBhdAg HJBtf

-HOBdO HdBITBXOXUWHOB JHHHAg *VE£ = OZ BUBLOgdSUHJ

*hhohhi/hM xogoH Ag mdBifA.MHU'Haudau

OdBEA HdBfBXOXUWHDB JHHHBtfOgdSUHJ HITHOMOXJHO9X (JgS
*HHDHHI/
-hM xogoH Ag -JH3X BJHXBdUBaH jhhhhMA undii wAkaBiM jhhh
-Bli-OgdaUHJ HDBIVXIJBHAH odBEA JHHHdBL*BNO3H dBIfASHtrHaudail

HBJirndHmAx BJBWHHAdA HBITHdABL"3AMO(]) JHHHBL"Ogd3UHJ ‘~g?,

vvogdaunj m



y HUHHU 606

HAPABOJ1A V

KnToSHHHr 6y 606h hkkhhhh TapTHO”MH srpH HH3H”apaatt!
napaScviara 6arHLu.iaHa;ui. By 606,aa napabo;iaHHHr k3hohhk
TeHr*aMacH HHhjapHJinS, yHHHr acocHfi xol:ca?iapH-"eKuiHpH”aAH.

/8 68. riAPAEOJIAHHHr TEHTJ1AMACH |

napaSo~aHHHr TatpHtpH. J(ap Gup ny“macudan — oepuA-
zciH Hyymazaia ea 6epuAzan myFpu KmuwaKa MacocfiaAapu
y3apo mem 6yAzan zeo-
B n MempuK ypun napn.6oAa
deuuAadu.

By Ta'bpHJ)ra acoc.ia-
N hh6, napado”anHHr tcht-
. JiaMaCHHH Ty3HHI MyMKHH.
BepHJiraH Hyj*ra F Ba 6e-
J pn~raH TyrpH hh3hk AB
Sy CHH  (iuaKJi 101). F
Hy~"Ta”aH yTHS, AB ra
nepneHAHKy”ap 6y~iraH
C (0 — — s TyFpH MH3HMH a6cu,Hcca
yKH Kabyji i"HAaMH3. AB’
A B hhht aScuHcca yi™H 6n;iaHi
1110KA 101 ynpamraH Hyj*racH C 6y”~-
chh; op”HHaTa y*WHH a6c-

€ >



v~iaa/Zcu* om w iv

§ 68. napadoAanum TemAauacu 221

HHcca y~nra nepneHAHKjviHp i*n"hG CF HHHr ypTacn O Hy~Ta-
jiaH yxKa3aMH3. M (X, y) napaSo”~aHHHr SHpop Hy~TacH 6y;iCKH:

x = OP, y—MP.

BepHViraH "HyKTa 6H~aH Sepn~raH hh3h~hhhi- opacHAarH Maco-
4>aHH P Chapas ~H~aMH3, ht>hh CF —p, 6y ~cvi/ia

CO= OF=

riapaGo”faHHHr TatpK~H fiyftnga
MN = MF.

ILlaK”~ra acocaH:

MN = PC= PO+ OC= x + ;

MF = J/~P*+ PF = j/ y*+ ,
je.wak.,

>+ (x-JL)" -x + $.

By Tenn/iaMaHH coAAaJdiaiuTHpHiu Ma~caAH 6H/iaH ynHiir
HKKa/ia tomohhhh KBaApaTra KyTapaMH3:

avV'e y2+ (x--~-) =3 t + p x ft -

> --e
ckn ™ v !

y /™ ~px+/r=/4 -P*"™ 4-
€KH
) y2—pX = pX 2
CKH

y2- 2/>X

x Ba y napa6o;iaHHHr HXTHfiptiH Hyi“TacHHHHr KoopAHHaTa.iapn
SynNiraHH ynyaf, 6y TeHrviaMa 6h3 H3jiaraH Tenr*aMaHMHr $3H,
HtHH'napa6o.'iaHHHr KaHOHHK_jeHr;iaMacH 6yjiaAH.

------- BepTiJdiraH /4 HytjTa hapaSo/iaHHHr IpQKycH; Sepn~raH AB
Tyrpn MH3HK napaSo~aHHHr AHpeKTpucaai Ba P sea napafio.ia-
hhht napaMerpn AeftH.iaA".



222 riapa6oAa

8§ 69. IIAPAEOJIAHHHr 11IAKJ1IHHH yHHHI' TEHrJIAMACH
EYHHMA TEKUIHPHLU

1. riapa6o”aHHHr TeHr*aMacn y ra HHcSaTaH e”~H”ca,

y= =V 2px ()
6y~aAH. ByHra icaparaHAa Yy HHHr KHfiMaTH j~ki~h  CyjiHiuH
yqyH X ra (JjaaT MycSaT i"HOMaT Sepnmra TyrpH Ke-naAH
(/?>0). ArapAa.x =0 Sy”~ca, y = 0 6y;iaAH. ,Zl.eMaK, napa6o”™a
KOopAHHaTa”ap 6oiHHAaH yTaAH Ba X ra Cepn”~raH j{ap 6np-
MycSaT t;HHMaTra j;apa6 y ynyH j*aMaBa”T hkkh ”“a™Hi"HH i“hh-
waT TyrpH Ke”a”H. By”iapHHHr a6co”™K)T i“HHMaT”apH TeHr 6y-
jin6, (Dai<aT HmopajiapH TecKapHAHp. Maca”aH, x — ON gyjiraH-

Aa Vi= NM, vy2= NMt Ba |y, = |ly2| 6y;iaAH. By sea*
napaSo~aHHHr aScuncca y”~Hra HHcCaTaH CHMMeTpHK aK3H./iHrHHH
KypcaTaAH.

X HHHr “HHMara 0 AaH oo rans ycraHAa y HHHr aSco™HDT
HHHMara :+ oo rana y3rapaAH. By aca napaGo”~aHijHr neKCH3.
Ba ohhi® arpH hh3hkash HSopaT 3K3HHHH KypcaTaAH. FlapaScyia-

UlaKJi 102. Iloka 103.

hhht CHMMeTpHH yKH (OX) yHHHr y~H AeftH”aAH Ba y yj*HHHr
napafiora 6HJiaH yMpamraH O Hy~Tacn napafio®aHHHr 6ouih
AeflHMaAH (maK-n. 102.)

flapagofaHHHr TeHTJiaMacHHH Ty3HiiiAa 6h3 yHHHr (J)OKycHHH
AHpeKTpHcacHHHHr yHr TOMOHHAa (flapa3 I"H”raH aAHK; myHHHr
ynyH p > 0 sah. "KCKHgqa yHHHr ~OKycHHH AHpeKTpncacHAan
nanAa (])apa3 i“"H”~raHAa napadojiaHHHr TeHr~aMacn

y2— — 2pX
6y~aAH Ba 6yHAaH
y= £V —"px. ()



§ 69. llapo6oAaHUHa iugkauhu reKiuupuui 23—

By x;o0”™aa napaSo”~a opAHHaTa yKH”aH Man”a Sy.iajiH, nyHKH
x ra (flaraT MaH$HH ~hhmbt 6epraH noiyxarHHa y “ahjH"Hft
dy'~ajiH. By aScuHCca yi*HHHHr MaH(J)Hfi 6y~arn yHHHr chmmct-
pna yi*H 6y”*a”H (rnak”™ 103).

Arap napaSoJdia TeHr~aMacHjiarH y3rapyB>iH KoopAHHaTajiap-
hhht po.zi.napH aAMamTHpHJica, TeHrJiaMaHHHr KypHHHuiH

x2= 2py (p > 0) (3)

gy~aiiH. By ”~ojma napaSo~aHHHr c})OKycH opAHHaia yKHHHHr
Myc6aT TOMOHHra, AHpeKTpHcacH 6y;ica aScuHOca y”~nra napaji-
~e.ib Ba yHHHr ocTH”a 6yj\zm. IllyHHHr Gn”~aH, 6y ~o”/ia
napa6o™aHHHr y3H a6cuHcca y~H”aH ioH'opHAa 6y”~u6, op/umaTa
y~H aca napa6o/iaHHHr yi"H 6y.na.aH (mak'/i 104).

AKCHH”a, napaSo”aHHHr $OKycH opAHHara ykhhhht m3hc|)hh
TOMOHHra 6y.nca, KeftHHrn TeHnnaMaHHHr KypHHHiiiH

x2= — 2py (p> 0) (4)
6y.na”H. By ”~o”~Aa napa6o.na abcu.Hcca y™H,aaH nacT”a 6y.na.aH,.

nyHKH y ra MaH@HH ~hhm3t 6epraH noi*/iarHHa X nhhht “hhm3*
th ~aKHAHfl 6y.naaH (uiska 105).

Yy
0 X
O
/
/
Illokji 104. IUakA 1
2. Arap Xx —— — OF (Jiapa3 i"H"HHca, (1) aaHy — = p 6y-

naw. Jl.eMaK, napa6o.nanHHr cjjowycHra TerHiu"H opAHHaracH
yHHHr napaMeTpH p ra TeHr (iuaiwi 102). riapa6o.naHHHr 6npop
Hyi"TacH 6H”~aH yHHHr <|)OKycH opacnaarH Maco(})aHHHr y Hyifra
Cn”aH AHpeKTpHcacn opacnaarH Maco”~acura HHcSaiH napa6o.na-
HHr 3KcueHTpHOHTeTH ,aeHH.na,aH Ba y oaaTAa e 6n.naH 6e”rn-



224 napa6o.xa

~aHaAH. riapa6ojiaHHHr T3"bpH(fHr3 MyBOJ)Ht; 6y hhc63t 1 ra
TeHr: e — \ y2= 2px napa6o”aHHHr AHpeKTpncscH opAHHSTa

y~nra napa”™“e”~b 6y"HO, yHAaH M3cot)acH — 6y;iraHH
y>iyH, yHHHr TeHr.iaMacH

X+ -2-= 0 Noa -

6ynaflH. Flapa6o®™aHHHr 6npop M (x, y) nyi“racH 6h./i3h (J)OKyc
opacHAarH Macot{)acH (uiaK”~ 101)

MF= MN —PC = x

6y.iaAH. LUyHHHr 6HJiaH napaSo~aHHHr 6npop M (X, y) Hy~Ta-
chhhht paAHyc-BeKTopn (p) ~yflHAarHMa h(])0A3 kh-ihhsah:

r—x + ~T- (5)

Mhco./i. napa6o™aHHHr TeHr*aMacn Yy2= 20x. ByHHHr
napaweTpH, AHpeKTpHcacn .Ba a6cu,HCcacH = 7 6y;iraH HyKjacH-
HHHT paAHyC-BeKTOpH 3HHA./IZHCHH.

BepH”~raH TeHr.i3M3HH napab6o;i3HHHr yMyMHH TeHn/iaMacn
Sn~aH co”~hihthph6 tjaparaHAa 2p — 20, acmsk, p = 10. LLIyHHHr
yqyH AnpeKTpHC3CHHHHr Tenr*3M3CH x --5= 0 Ba paA«yc-
BeKTOpH r = 7 + 5 = 12 6y,naAH.

§ 70. 11APABOJ1AHH MH3MIU
1. Hyi~Tajiap epAaMH 6HJiaH 4H3Hiu

a) llspsSo~sHH Hy~Ta”ap epAamh 6n;iaH hh3hui ynyH TyrpH-
AaH-TyrpH yHHHr Ta-bpH(f)jHAaH (fioHAa”aHHmM MyMKHH. 4>apa3
t"H aftAHK, nap360~3HHHT (J)OKyCH F  Ba AHpeKTpHcacn CD
6\vichh (rnakK.i 106). F AaH CD ra nepneHAHKy-nHp Xxymnpn6,
yHH HKKatia TOMOHT3 Aabom 3TTHp3MH3. By HHSHKHHHrv CD
6hj13h ynpamr3H Hy~TscH E 6vjichh. By ~0JiAa-EF jjhht
ypracn Cy.iraH O Hy~Ta napa§tE/iaHHHr 6oihh 6y;iaAH, qyHKH
EO = OF.

CyHrpa OF HHHr a3bomha3 6hp Hens HxraepHH N, Nu
N2, ... Hy*Ta”apHH 6e~rH”"a6, yjiapAaH opahhsts y~Hrs napa”-
jierb MH3H~ap yTK333MH3. 3hah F ny”ajxan: EN, ENu EN2, ..
p3A»yc”r3p Shjish eft tiH3HNC3, y~spHHHr ~s”™HrH ri3pa;i.ae;ib



§ 70. flapaOoAanu vu3uiu 225

MH3Hiyiap 6ujish KecHmraH Hy~Ta”apH napaSo~ara i“apauiAH
6y.iaAH. Maca”aH:
EN=FM Ba EN=PM
ACM3K,
FM = PM.

By aca M HyKTaHHHr napaSo~ara i%apaiiiAH HyirTa skshhhh
KypcaTaAH, qyHKH y HyirTa F
AaH Ba CD AaH TeHr Maco(})3Aa

/7 F \N\NfNt

UakA 106 Wuka 107.

TypaAH. LUy fly.a OH.iaH napaCo”ara i%apaiii"H ~ap Kanna HyK-
Ta”apHH anni”am mymkhh. y*apHH 6hp-6hph 6h;i3h TyTauiTH-
pHLU H3TH>KaCHAa H3"iaH-
raH nap360”3 ~och/i
6y"3AH.

b) napaQo”~aHHHTr
y2= 2pX TeHrASM3CHHH
yiuby

2p 1y =y :x

nponopuHH inaMHAa
fi3HUI MyMKHH. By 3Ca_i M
H3P360A3 OpAHHaTSCH-
hhht x Ba 2p opacHA3
ypT3 nponOpUHOH3” 3K3-
HHHH KypC3T3AH (IU3K.7I
107). By nponopuHH
nap36073HH HH3HI1l ynyH
HMKOHHHT 6ep3AH. By-
HHHr ynyH 3Hr sbbsa maKA 108
abcuHCC3 yi“"HHHHr msh-
4>nii "HCMHAa OB = 2v hh yjmae o”aMH3 (tuaK”™ 108).

15-186
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HITIHHH/|M
jMHtt (g) BEVok Ag mHtfeaeirQB BIBWHHAA BtfHDBxkAH jy jhhhbu*
-ogsdeu HhaADan Btfi/ok Ag Ba HtfBirAg *A = zZKk >x — zx

BiTMOh HBjrnBifdH9 ‘gHrnBirHHku eHDH*h bjbi*Ah w bx”~Ah

(s) VE—y) -- —\C—<
:mbdhA™ bj (3) HHAg
, V + BC ™ —!r
dz IK—sC
HBtfHAg
‘0% — s*)</5= ('A-ZA)('A+ «O
HH3

(Ir —Vv)dz= 'A — z<f
‘hboi/o gndnyB hh (g) hbit (fr)
(1) ‘xdZ = Y

e axdz = ‘A
HAhA HHBJtfAg Bti'Bi/og
-RdBH dBi/BX"AH (ZA ‘zx) jy Ba (A >x)w *(Oil ifHBm) HtfBi/Ag

) (h-r)-sr=nan

HO3WBIMH3X JHHHMHEHh Ag 'EHWBebHxA ~IHEHh HdjAx HBI/BXMAh B/
-bhmh ‘gHi/o0 hhbxHAh (KA i;:x) jy dodng bhb BirBirogBduu ‘HAhA
itihebhxA BHHHAA bjhdbxMAh (IA HX)W dodng JHHHAg ‘HHOIrAg

(n xdz = zC

HOBIVBI/'JH9X JHHHBI/OgBdBJJ
HdVIfVWVIfJHai qiTVWAOH VAVwWHHd”" VJVLfOgVdVLr7r§

‘HTBI/Ag I/HOOk HIJ3
JHHHBITOgBdBH  BtTBJKHXBH ‘HAhA HHBJI/vCg BI/B(})O3BW JH3X MBIT
gy Ba hbtt j xMsaBwek bxMAh jy hht-b ‘HhA jhhhwbi/b”j -ehw
-Bdog gHXHMCirHD hhhhhAj ‘gndAx gHDog bj qj HBi/ng wbireto
HBITHaBxMAH iy dodng hhhh ‘BtzVok HBJdAx gHEHJax bj gy
HHHX3XBH £ Q JHHHBHHAJ B3 H hHJEHh HgBM HBJfHXBDdA>l Ctf

ndvvvKvveudi gvvndou va vwundfi vzvvogvdvffrft §



il ™ DM 601 ™°ni

-imBm BdJH/C” *HU'BIiI'HIBHdA B ?

-BXMAh j HhA HhHHMMH B3 BJHhA

J  JHHHKHKA] HhA dHg JHHHUH

fIBJI/Ag JH9X BJHX9XBX QJ JHHH

-khhAj hjhithAea 'HirBirAg HBd

-3M  KhhAj Ba HH ‘hHJEHh :HAhA

mHEHh  BirogBdBu- HBirng HWBffda JHHHdBIirAg "(601 HH3
-iMg gy HDBDHdxxadHtf jnhhA bs j hdAmocJ) JHHHBIirogedBLI

mHEHh HBIfHg HWBffda XBHBdBIC EH3«AIfEX 'Z

*HtTBirXg I/HOOk BL'OgBdBU HBJ
-liBi/EH bH'hdbmchxbh nmdHxmBxAx HBi/ng ndng-dHg HHdBtfBxtoAH
HBJHBIi-MHHy *HtTBHBI/'toHHB  dBI/BXMAH -"*|J\[ n//~ ‘BOtfHdHXXg
KOaBtT ¢gBdBM BJX3BU BhHdBaBdeg eA dBIfBIBHHffdO HBJHBI"HHB
HBimg itAh Ajji 'HtfeuAg HimBdBto BJBirogBdBu bxMAh \y ‘MBwa'ff

‘xdz = zdW
HM3

d0-08 = zbhO

bitbhbitbb wndB dbg
-ehmbiZhM  xogoH hhhhbmc bxMAh HirmedBM BJBi/ogBdBii jhhhA
#igHI/O0 HH IV ‘HBITBDBW ‘HHHOBXdodHg HBTTABiIrBxMAH Ag 'HtfBirAg
HirmBdBM BJBirogBdBu hbjhbiZeh ndng dBk jHHHdBirexMAH Ag
*HtTBXA gHD9X BTTdBI/BXKkAH m‘l£) *£) HHHMA BXBHHTrdO BS BtTdBA
-bxMAh eee'lar Ild HHIIMA BOOHtIDgB dBI/BHBITHB HJHI/Bk BtflfOk Ag
*hhoxA hbVbxMAh g Hdng dBk ‘gHirAg bxxbm HBtfHwdB jhhh Qg
«dBITDAHirBd Ba BffHMA BDDHIIDgB HdBI/JEBMdBW JHHHdBIi;A ‘hmehn
-BEHh gHI/HM HBITHAmM HHBHBITHB Bh3H dHg BhHBJBXOH BdJH/fo

cvogvdDJj
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6kh
y —yi = -~-(x — Xi),
6kh
yyr—yl =p x —pXxv
6kh (3) ra acocaH
yyt= pX+pXxv
gKH
yy, =p(x + x1J (8)

CyjiaAH. H3”aHraH ypnHMaHKHr TeHr”aMacn iuyHHHr y3H 6y;ia-
Ah; y napaSo”aHHHr M (X u y,) HyKTacHAaH yTaAH.

Shah HopMa”HHHTr TeHr*aMacHHH Ty33MH3. HopMa~b
M(xu yt) Hy~TaAaH yTaAH. 2/MyMaH 6y Hyi<;TaAaH yTraH Tyrpn
MH3Hi"HHHr TeHr;iaMacH-

y —vyi = k{x — xt) (7)

6y/iaAH. ypHHMaHHHr SypnaK KoacjxfiHmieHTH kch)apa3 ~HJiHHca,
(6) AaH

6y/iaAH. HopMa~b ypHHMara nepneHAHKy-inp Sy.rcraHH yqyH

ByHH (7) ra inyflcaK, HopMa”HHHr TeHr*aMacH ~yftHAanma 6y-
JiaAH:

y—yi= --y (x —x¥. ®

Mhcoiji. llapa6(viaHHHr TeHr~iaMacn y2= 12x. ByHHHr
abcuHCcacH 3 Ba opAHHaTacn Myc6aT 6y~raH Hyi~TacHAaH yTraH
ypHHMa Ba HopMa”HHHr TeHr“iaMa”iapH Ty3HACHH.

Bepn~raH leHr*iaMaAaH 2p— 12, p = 6, xx= 3, y4> 0
6y~rranH ynyH:

(6) ra MyBO”Hi~ ypHHMaHHHr TeHr~aMacn
6y = 6 (x -j- 3),
6kh
x—y-f3=0,

$ /7 ~ E<41

tv- km iii ~2-0
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(8) ra Mybo(})hk nopMa;iHHHr TeHr~aMacn

y—6= — (X— 3),
£kh
X+ y—9—0.

§ 72. riAPABOJIAFA >~"TKA3HJirAH yYPHHMAHHHr XOCCACH
napa6ofaHHHr Snpop M (Xu yt) Hy~Tacnra ypHHMa yTKa-

3h6, y Hyj*TaHH napaSo~aHHHr F tjjokycM fiHJiaH TyTauiTHpawH3.
CyHrpa M Hy~raAaH aScuncca

yi*Hra napa~”~e~b i*h;ih6 RS hh v
yTKa3aMH3 (uiaK;i 111). Ma-b-
ViyMKH

MF = r= xt+ -P . (1)

ypHHMaHHHr 6ypgaK kosc})-
4)HUHeHTH (§ 71)

k—tga= —
& yi
9AH. LUyHHHr ynyH

QP: MP(;tg a= ~ = WaKA ///.

==y, 7r=2X1i
MyHKH M (XU y,) Hyi*rTa napabo;ia;ia 6y./iraHH ynyH
yl = 2pxr
HlaK~ra MyBO(J)HK:
QF = QO+ OF = QO + -%-.
YpHHMa octhhhht xoccacHra acocaH:
QO = QP —OP = 2xt— xt= xu
tieM3K,
QF = * ,+ -£-
Pkii CyHH (1) 6n”~aH covihuithphS i~aparaHAa
MF = QF.
I>y HaTHwa MQF ynSypHaKHHHr TeHrgH"H 3KaH?"inrHHH Kypca*

t;i;ih. HIyHHHr ynyH
N-MQF= ""QMF.
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Hkkhhhh TOMOHAaH RS JOx O6y;iraHH ynyH,
AN QMF= ~RMQ.

ByHra i~aparaHAa: napa60Aa.HU.Ht 6upop Hy”macudan ym-
zan. ypunna y Hygmadan ymu6 napa6oAa yquza napaAAeAb
6yAzan myFpu HU3UW6 6uA.au ea y Hy”“maHUHZ paduyc-eenmo-
pu 6uAan y3apo mem 6yp'iaKAap mauiKUJi yuAadu.

ypHHMaHHHr 6y xoccacn napaSoJdiaHa SepnyiraH Hy~Ta,aaH
ypHHMa yTKa?hih yqyH HHa 6np fly.! ohh6 6epa,a.H. Maca”aH,
napa6o.ia.ua 6epn;iraH M HyifraHH F c¢cJ)OKyc 6ujiaH TyTauiTHpHS6,
M h3h Ox ra napa/ifie/ib RS yTK333MH3. HKKa”a TyFpH hh3hh;-
naH Hoch”~ 6y~r3H RMF SypgaK TeHr HKKHra 6y./iHHca, M Q
6HcceKTpnca H3”aHraH ypHHMa O6yjiaAH.

§ 73. NnAPABOJIAHHHr fIHAMETPH BA MAPKA3H TyFPHCH”"A

FlapaSo~aHHHr teHr~aMacH

y2— 2pX 6H)
4>apa3 j*h~h6, SepH~raH HyHa”~Hinra napa”i®“e~b 6y;iraH AB,
AIB1 AXB2 .. Baiap”ap ypTa Hy~TaapHHHHr reoMeTpHK

ypHHHH TonaMH3 (rnakK”™ 112). <f>a-
pa3 KH7afl*HK, 6y BaTap~apHHHr
yMyMHH TeHr~iaMacH

y — kK + 1 (2)

c B 6y;iCHH. Baiap~apAaH OnpuHHur,

X MacaraH A>B2 HHHr ypiacHAarn

M Hy~TaHHHr Koop,n.HHaTa;iapHHH

X Ba Yy 4>apa3 "H.iaMH3. M (x, vy)

Hyi*TaHHHr Koop.zmHaTa.iapH opacH -

AarH MyHOca6aTHii aHH”aui ynyH

A2B2 BaTapHHHr napabo.ia 6H.iaH

Mana 112, KecnmraH A2(Xu y,) BaB, (x2vy,)

HyKTa”apHHH TonaMH3. ByHHHr

yMyH (1) Ba (2) hh Snp”~amraH jjowa ennmra T~rpn “Kejia/in.
(1) hh x ra HHcSaTaH eqraHna

6y~a;iH. By (2) ra ~yuiH”ca

6 kh
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2py = ky2+2pl,

meKH
ky2— 2py + 2pi = 0,
-eKH
2 2p Ipl ”
y - -fy+ T-= 0-

By KBaapaT TemviaMaHHHr H.iAH3JiapH Yyt Ba y2 (J)apa3 KH”HHca,
H~NAH3”apHHHr xoccacnra MyBO(])H":

. o 2p
yx+ y-i-
CKH

yt+y, _
2 k m (3)

yW(x, y) Hy~ra AZ2B2 BaiapHHHr ypracHAa Sy~raHH yqyH

= =+ Y
Y= by

»

AeMakK,
y-f. (@)

H3”aHraH reoMeipmf ypnHHHHr, hi>hh napsGo/ia ahsmctph-
HHHr TeHrJiaMacH myHAaH nSopaT. By TeHr./i3mM3Aa p Ba k
y3rapMac 6yviraHH ynyH, y aScuacca yi®*nra napa”e”b Sy~raH
(CD) Typpn HH3H"HH HtJIOAa I"H-MAH.

Flapa®Ae~b BaTap”ap napaSoAaniiHr y~ara (OX ra) nepneH-
AHKyjiap Sy~raHAa k— oo Ba 6y >;0;iAa

y:TDZO’

hihh napaSoviaHHHr ahsmctph y3 yi*H (OX) Chjish SHpJiauisAH.

S"AHncHHHr Ba THnepGcwiaHHHr AHaMeTpjiapa arpn jiH3H"HHHTr
wapKa3HAar KecnmraH jjo~rAa napa6o.iaHHHr AHaweipH yHHHTr
y~"Hra napa””e”~b CpiaAH, HbDHH napaSo”aHHHr" v~*hhh neKCH3
y30i*™amraH HyKTaAa KecaAH. IllyHHHr ynyH napaGo”~aHH Map-
K33CH3 MH3HK Ae6 3HTHIH MyMKHH eKH MapK33H MCKCH3 y307MAa
Ae6 (})3pa3 ~HAHUI MyMKHH.
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§ 74. IIAPAEOJIAHHHr fIHAMETPHrA BA yHHHr BHJIAH
KECHHIirAH Hy*"TACHJIA 2~TKA3HJirAH yPHHMATrA
HHCBATAH TEHrJIAMACH

FlapaSo~aHHHr TeHrviaMacH y2= 2pX 6y;icHH Ba yHjwn

6npop O, (@, b) HykTsnaH OXt nnaMeTp Ba 0,y, ypHHMa yTKa-

eKH

3H”~raH Sy”“CHH (makK;i 113).
riapa6ofaHHHr 6y yitapra
Kapani®™n Tenr*aMacnHH
Ty33MH3.

Ox(a, b) Hyi*"Ts napa6o-
e7iaua 6y~“raHH y~yH

<J>apa3 KH”ian™HK, ypHHMa-
HHHr a6cuHcca y”~n 6n;iaH
TaniKHji i*n“raH 6ypqgarn
P 6y~cnH. By “o”na:

Iloka 113 Oj(a, b) Hyi*T3HHHr psnHyc-
BeKTOpH
+ a,
2r= p + 2a 3

6y.aa.HH. Otxt ) Ox 6y;iraHH yqyH aJiMsniTHpnm 4>o0pMy;ia./iapHAa

0 =

0 cflapa3 ~H”aMH3. LUyHHHr yiyH:
X = a+ xtcosa+ y,cosp= a+ x, + ftcos 3,

y= b+ Xxtsina+ y,sinp= b+ yisin,3;

6y~apHH napa6o®aHHHr y2= 2px TeHr*aMacnra t;yHMH3:

Ckh

(1)

6kh

(b + ytsinp)2= 2p(a + xi+ vy, sinp>

yj’sinp + 2{b sinp—p cosp)y, + ( bl— 2ap) = 2/?rs;

HaH b2— 2ap = 0 Ba (2) naH

b ’

6 sin 3 —yPcosp= 0
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6yAraHH y~yH
Y\ sin23 = 2pxv

£kh
27 2%l X0 2t
£Kh P (Y]
/£ =,
sin2p (4)
(jlapa3 KH~HHca:
2/3iXj. (5)

XleMaK, 6y >;0AAa ~aM napa6ojiaHHHr TemviaMacH y3 rnaKAH-
hh ca”AaAH. Shah hhth TeHr*aMaHHHr napaMeTpn P X hhht reo-
MdpHK MaTjHOCKHH TeKIUHpaMH3, (2) AaH

sn23 - P2 - P2 = p
' b2+ p2 lap + pl 2a + p2
6kh (3) ra acocaH

sin28= ~r,
6yHAaH Ba (4) AaH
P\ = 2/-, (6)

htjiHh 6y ”o-iAa ~aM napaMeip jOMHHrn KoopAHHaTa-rcap CHCie-
MacH 6ou]HAaH F (f)OKycraHa 6yAraH Maco(])aHHHr hkkh 6apaBa-
pnra TeHr.

§ 75. HKKHHMH fIAPAJKAJIH BYTyH <t>yHKLI,HfIHHHr
TEOMETPHK MAT>HOCH

<J>apa3 ~H.iaft"HK, ym6y
y = ax2-f bx + ¢ (ly

KypHHHuiAarH hkkhhmh AapawaAH 4>yHKUHa SepH”raH 6yACHH,
ByHAafi (jjyHKUHa MareMarakKaAa foht Kyn ygpa6 TypaAH. By
epAa 6h3 yHHHr reoiueTpHK Ma-bHOCHHH TeKuinpH®6 KypaMH3.-
Arap a = 0 6y.ica, TeHTJiaMaHHHr Kyphhhujh

y —bx + ¢

Cy~aAH Ba 6y )$0AAa TeHr;iaMa TyFpn hh3hp;hh H@J)OAa kh-mah,
Shah (fapa3 i“aHAHK, ai=0 6y;iCHH. By *0AAa (1) TeHrAaMa-
HHHr ~aHAaft 3rpH mh3h” HtfiOAa khjihhihhh aHHViam yqyH Koop-
AHHaTaAap 6ohihhh 6Hpop (x0, y0) HyKTara KeATHpaMH3. A/mam-
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thphui (J)opMy”~a”~apH
X = X,4-X0 y=y,+ yo
6%j\am. By~apHH (1) ra ~yftcakK:
yi + yo= a(*!' + -*0)2+ b(Xt+ xQ+ c
£i<h
Vi+ y0= ax2+ 2ax0x, + ax2+ bxx+ bx0+ c
6kh
yt= ax\ + (2ax0+ b)x, + (ax2+ bxQ+ f—yQ,
O~iHHraH (X0, yO Hyirra HxraepHH Sy~raHH ynyH Xg
HHHT f*HHMaT”apHHH LUyH.fl,aH aHH"JiaOMH3KH,
2ax0+ b= 0, 1

ax\ + bxO-f-c y0= oj

Sy"cHH. By “~cvma 6hphhhh TeHnflaiwa/iaH

b
Ve o~ 2a

sa 6yHHHr epAaMH 6nJ\an hkkhhhh TeHr*aMaaaH

4ac — 62
y® 4a
Ae.MaK, o"HHraH Hy~raHHHr KoopAHHaTa”apn (4) Ba j)
e6y/iraHAa, Sepu”~raH srpH HH3HI"HHHr TeHrjiaMacH

y, = ax\

03)
ea y0

©)

@

)

KaSa

®)

6y.fla.nH, H'liIHH napaSo”aHH H”~OAa khmah (uiaK® 114).Bynapa-
So”aHHHr Coiuh hhi'h KOOpnHHaTa.flap CHdeMacHHHHr SoiuHAa
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hkth opAHHaxa y"H yHHHr CHMMexpaa yi*HAaH H6opaT.
OyHKUHHHHHr ~ocH”acn epaaMH 6n”aH (3) xeHrviaMa;iapHH
foht Ky~aflIHK 6n”aH Ty3Hm mvmkhh. XaKHi”axaH
f(x) = ax2+ bx+ c
ithapa3 i"H”HHca,

f (X)= 2ax+ b, f (x0 = 2ax0+ b,

/(o) = @xn bx0+ c= yo.

riapaSo”~ia anHH”ca 6a;i;ichHKaAa, HbHH y~ othhi Ha3apHH-
fCH”a My”~HM po~b yfiHaflAH. Maca”aH, <J)apa3 KH7aiuiHK O Hy~-
xaAaH W Te37iHrH 6n.iaH oiH~raH >khcm (Maca”iaH, y~) ftyHa”HuiH

'OX  ropH30HX 6n~aH a OypgaK xauiKH”~  sxraH fiy"CHH
(uiaK,/i 114 a).

Arap”~a >,aBOHHHr KapuiH”"HrH svraSopra o.iHHMaca jkhcm (y”)
HHHr SocraH fty"H (xpaeKxopnacH) yrnSy xeHiviaMa 6hmh hcJio-
Aa”iaHaAH:

ex1l
y -x tg a - 2" cos3a,

CyHAa g — ornp~iHK KyHHHHHr xe3*aHHuiH. By aca napaSo”~a-
;hhht xeHr*iaMacHAaH H60pax. XaKH”axAa, arapAa

A —— . B = tga

4>apa3 KH;iHHca, xeHiviaMaHHHr Kyphhhihh
y = AX2+ BX

mCyymS, y HHaAa paBiuaH 6y;iaAH. Mhco./Zi ynyH KerxnpH~raH
xeHr*aMa Ha3apHH MexaHHKaHHHr AHHaMHKa Sy"HMHAa xy3iwaAH.



236 riapaGoAa

§ 76. TIAPAEOJIAHHHr KYTE KOOPfIHHATAJIAP CHCTEMAGH"A
TEHrjlJAMACH

llapaGo~aHHHr TeHr*aMacHHH kytS KoopHHHaTaldiap cacTeMacH/ia
Ty3Hiu ynyH, yHHHr F c|])OKycHHH Kyi'S Ba F naH napaSo~aHHHr
Souinra ~apa6 KeTraH FO ftyHajiHui-
hh Kyré yinH (J)apa3 i$H;iaMH3

(maK” 115).
riapaSo/iaHHHr Snpop M Hy~TacH-
hhht y3rapyBHH i"yT6 icoop,aHHaTa-
~apH I Ba «, AeicapT Koop,a.HHaTa.iapH

& X Bay SyvicHH, HtHH:

MF=r, A~cMFP= <
OP = x, MP —y.

Paimyc-BeKTOp (J)opMy~acH 6yfiHga

P
r= x 1
Ulan* 115 2 @
UJdaK;ira MyBoeJjH”r
jc= OP~ OF—PF= - PI @
MPF TyrpHSypHaoH ynSypuaKAa
PF = MF cos (f— rcos fr
AeMaK
------ r COS cp
6kh 6y (1) ra ~yftH.nca:
r= P rcoscp + -Ep,
Ckh
r=p—rcos P
£kh
r(l -f-coscp = p,
CyHflan
r— -—-—- P-----
1+ COcp (3)
HapaGo~aHHHr Kyt 6 Te hr” amach myHAaH HBopaT. 9= 0
By;ica, cosip= 1 Ba I = = 0/7 6yraAH; <@= -rj- By.rca,
cos = 0 Ba r= p = RV Oy.fla,HH; <= ic BOy;iraH,aa: cos 9= — 1

Ba r = c¢» Oy”~aAH.
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§ 77. nAPAEOJIAHHHTr 3J1JIHNC BA rWIEPEOJIArA AJIOKACH

napaSo/iaHHHTr Ba rnnepSo”~ara a/iOKacHHH TeKiiiH-
pHiu ynyH apHM y’\/iapels-l2 a Ba b sy~raH a.ijiHnc Ba rHnep6o~a-
hh ~aM”a napaMeTpH — 6yyiraH napa6o;iaHH o./iaMH3. TeKuiH-
pnui Kyjiaft 6y/iCHH y~yH,
3Hr aBBa® Ba rnnep-
SojiaHHHTr TeHr*aMa”iapHHH
KyfiHAarHqa y3rapTH6 Ty3a-
MH3.
I"HNHHraH  rmapT SyfiHna,
npHM yifapH a Ba b 6y;iraH
avuiHncHHHr k3hohhk TeHr/ia—
wacH

a2 1 g N17 1

6y~raA«. KoopAHHaia yK”~apn-
HHHr HyHa”HIU”apHHH  cai\-
j\ab, KOopAHHaTa”ap Soihhhh
SMHNcHHHr O, (— a, 0) SouiHra kWTHpaMH3. By “~o;ma a;mam-
THpHui (J)opMy~a~apH
X = xXt—a Bay = y(
6yraAH (maK” 116). By~ap 37iJiHncHHHr TeHiviaMacnra i$yHH/ica:

(*i~-a? | N 1

ar “T
€kh
b\xx ay + az\ = afbl
Xk h
b'xX\— 2abXl-f a2+ azyf= a2b2
€kh
a2y2= 2abXl— b1,
£kh
* b* 2
yi2= %~'S|'xi _a’!‘l’—x'l
£ kh p cflapa3 KH”iHHca, s*HncHHHr hhth xC~y, cHcreMa-

ra HHcSaiaH TeHiviaMacH
Y\ — 2pxx ~ox\
OyjiaZuf, £kh y3rapyBHH KoopAHHaia”ap HHa X Ba Y (})apa3 ifHjiHHca :

T™w [6:482VO



<HtfBIfrfH BT/0()H HHBfOgBdIJII 1IVIIIM
-irAg o —'b Ba HtTBi/Hk Btfcxfw HHBirogdauHj A bVhvavAqg o £
'HtruirHil BffO()H HHDUHI/ZIfG BWBITJH9X Ag B'E'HBJIfAg 0 > ~ "HI't/I/A'l

(i?) zxb + xdzZ = Z
HDBWBI/JH31 ynwAwWA
JHHHMHEHh  JIdJG BITBhA ‘HBOL'Hij EEdBCj) b HH BtfdEJy

-ngvviUj
ivvogvdvu niunwnv nnvcAwWA znnudvvA vguvzdog gnnA en>

-yidh ndvvhA ZHtiHvwvogdaum vg ovnvve ‘HBwatf "(811 tfMBirt)
HtfBHBtfJJB BJBITOpBdBU BtfOgdaUHJ BS OUHIftfE WVOk Ag ‘HtfBtfAg

BI/HBjdog gHOA £HOH3h v BS HffBXBOdAH HHHITIHI/SM
mgHraBI/HHSIK  BJBirogBdBU JHHHBtfOgdailHJ Ba OIIHIfIfEE HBtfHOWOX

BLBHMH BOG Ag ‘HtrBdog gHHBNBM BffHBJdog gHD/C q B9 vV
Birirok Ag *hblrh9 Hidem meirkBD HHHdotftoHw sX yBwdBJE/J
— d xbMb(J) ‘eHNBdog gndnxxdo EHOHah HHHdABIiAjol/MHiv jhhh

qg bs v ‘gnxAx BtrdBSBH HHAg edntrkHi/,Jog BJHdBi/doffMHwW jhhh
q B3 V HM3 ‘BJHABI/\L3XHDHAXH9tI3MG JHHHdBtfA HIfHBITI JHHHBtfOg
-dauHJ Ba ouhi/’¥G HHwAiraBw BJSHg HBirdByc"BdJBdBu hbjx/j

*HTTBHHJAH HHBHG HDBXdA MHX9W(J)HdB JHHHHABIALBdtTBaM TIdBI/*
-BXBHHVdO BI/OgdaUHJ Ba OUHL-ITG HXEdtrBHM JHHHHOBXBHHirdO BH

tiovlow vewogddiim vg ounwe inrmvvogvdv[j 'n §



MJHITHBMG  BtfHDBXdX JHHHBI/'OQdaUHJ HBI/'HQ DUHITI/S HHdAX JHHH
-BirogBdBu :BtTHBJBdBk 9HdHxmHii-OD odeeA hh (g) bs (3) "(i)

LG xdz = 76

:eHWBI/0 HHHDBWBfJH3X JHHHBIfOyBdBIl Ht/Hg

(V4 zx-r+xdz = z6
‘BDHBrajfap HBI/HQ A
mBH X BHK dBITBIBHHirdOOM HhaXdBJeA ‘gHIfHk EBdBtj)) d = -~ H>ig
"X — \-'x— Z=16
z £ S

HM3
"X+ Ixhvz = \6wv

V?N=2zV ~—z4zv + + X3
HM3
7// ~o/77
vV?2NhN=3x% -
~ iv+ H.9
HHi
>+ V)

~BDI/HyXil BJHDBMBI/UH3X
JHHHBiIrogdauHj dBir
-Ag '(/n ifMBra) HTBirg
N = Cbs v 4-Ix = x
nd
-BirBi/XwdocJ) mudm-mew
-itb  Birirok Ag ‘(hiz'bh
-BtfkBD HdBL'-IHHirBHXH JHHHdBIfkX) EHNBdHXIi'SH BJHmMC>9 (() 'v) 'O
JHHHBIT09daUHJ HHHmMog dei/BXBHmMrdOOX ‘gHtfO HHHDBNBIi"JH9X

j b
iA z*
hjbl/xbl/o JHHHBiI/ogdauHJ mBmxA bjhAjji
<) wX U = A

vvogvdvl(j
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LLIyHra yxrnaui kyt6 CHCTeMacula ~aM yna”a arpu hh3hk-
hhht yMyMufi TeHr.iaMacH

1+ ecos @

Cy~aAu; e < 1 By./iraHAa 6y TeHr;iaMa a”jiuncHH HC"OAa "HjiaAH,
e > 1 6y~raHAa runepbo”raHH Ba e — 1 G6y;iraHAa napabo”~aHH
H(J)OAa KH”iaaH.

CaBO.uiap Ba iwacajiajiap

258. llapaGo~a Ae6 HHMara aHTH”aAH?

259. riapaSo.aaHHHr kanoHHK TeHr*aMacHHH Ty3HiuAa Koop-
AHHaTa y”~apu KaHAaft yTKa3H”~aAH?

260. llapaGo”aHHHr napaMeTpn Ae6 HHMara afi™./iaAH?

261. riapaOo”aHHHr Ta-bpHtftura acocJdiaHH6, yHHHr TeHrjiaMa-
CHHH [MaHAaH Ty3HUI MyMKHH ?

262. y3Jivkch3 "apai<aT 6hN3h napaSo-ia K'aHAaft qw3H”aAH?

263. riapa6b”aHHHr (JioKycn (5, 0) Hy~TaAa. YHHHr k3hohhk
TeHr*aMacH Ty3HJicHH.

264. riap360ovi3HHHr TeHr~aMacu 3y2— 5x = 0. ByHHHr naps-
MeTpH TOnHM"CHH Ba AHpeKTpHC3CHHHHT TeHr/I3M3CH Ty3H"CHH.

265. n3pa6o”3Aa iuyHAaft Hyt;T3 touh”chhkh, YHHHr Koop-
AHH3T3”apu y3apo Tenr Sy~CHH.

266. 1lap36073 (3, 5) Hy~T3A3H VT3AH. yHHHr K3HOHHK
TeHTJiaMaCH Ty3H.1CHH.

267. riapsSo”aHHur 6o0iuh KoopAHH3T373p SouiHAa, Vy3H y
y~urs hhc63T3h chmmctphk bs (])OKycH (0, 4) Hyt;T3Aa. ByHHHr
TeHr*aMacH Ty3H/"CHH.

268. riapa6o”3HHHr TeHr.naMacH y2= 3x. ByHHHr opAHHa-
TacH 2 ra TeHr SyjiraH Hyi“"TacHHHHr p3AHyc-BeKTOpH TonuvicHH.

269. riapa6o®aHHHr TemviaMSCH y2= 24a: Ba yHAarH Hy"Ta-
hhht paAHyc- bcktoph 14. By Hy~TaHHHr napa6o”a SouiHAaH
y30K~inrH touhjichh.

270. TeHrviaMacH y2= 12x 6y.araH napaSo”aHHHr 6ouiHAaH
hkkh Tyrpn mh3h” yTKa3H.iraH. Xap 6np gH3Hh,/’HHHr napa6o;ia
6n~aH yqpauiraH Hy~TacHAaH yHHHr (JjoKycHrana Maco(})acH
15 6yjica, y MH3Hi;*ap opacHAarH Syp~aK iMaHAaft 6y;iaAH?

271. I'lapaSo~aHHHr TfeHr*aMacu y2= 2X. ByHHHr (2, — 2)
HyifracHAaH yTKa3H.araH ypHHMa Ba HOpMajiHHHr TeHniaMajiapH
Ty3HACHH.

272. HapaGoAaHHHr Tenr*aMacH y2--—-——- g- x. ByHHHr (3, 2)

Hyi-jTacHAaH yTKa3H.iraH ypHHMa Ba HOpMa;iHHHr TeHr;iaMa;iapH
Ty3HACHH.
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273. napabo”raHHHr TemviaMacH y2= AX. ByHHHr abcuHcca-
xll 9 Ba opAHHaTacii Myc6aT SyviraH Hy irTacHAaH ypHHMa Ba
nopMa”~b yTKa3H”ran. YyiapHHHr TeHr~"aMa”apn Ty3HJicHH.

274. TeHr~*aMacH Yy 2= \2X 6y;iraH napa6o./ZiaHHHr iuyHAaft
iiyKTacHAaH ypHHMa yTKa3H;iraHKH, vy 3X— y — 4= 0 TyrpH
MH3HKKa napa.zuie.fib Sy~raH. YHHHr TeHr./iaMacH Ty3H”~CHH.

275. riapaSo”aHHHr TeHr;iaMacn y2= 8x, ByHHHr iuyHAaft
nyK'racHAaH ypHHMa yTKa3H~raHKH, y 2X— 2y + 5= 0 TyrpH
<iH3HKKa nepneHAHKy~Hp Sy~raH. YHHHr TeHr*aMacH Ty3H~cHH.

276. riapabofraHHHr TeHr*aMacH y2= 4a:. TauiFjH (— 3, 2)
ilyirTaAaH 6yHra ypHHMa yTKa3H”raH. YHHHr TeHr~aMacH
TySHJICHH.

277. llapaSojiaHHHr TeHrviaMacn y2= 2px 6yjiraH ~cwAa,
KiiHAaft rnapT Sn”~aH y = kx+ | TyrpH hh3h~ yHra ypHHMa
Cy~aAH?

278. FlapaSo~aHHHr TeHr-iaMacn y2= 2pX. ByHra yTK33HJi-
rau HopMa~b (p, Ap) Hyi*raAaH yTaAn. Yhhhf TeHr”aMacn
ry 3HNCHH.

279. TeHMaMacH y2?: AX Syzran napaSo”~iaAa iuyHAaft Hy"-
ra ronH"CHHKH, y ny~Tara yTKa3H./iraH ypHHMaHHHr y3yH~nrn

I 6>vichh.

280. 1ljc — By 4-9 = 0O TyrpH MH3HtHHHr Y2 = I\X napabo-
/iura ypHHMa SKaHJinrH hcSot kh~hhchh.

281. llapaSoyiaHHHr AnpeKTpncacHAarn HxraepHft Hy~TaAaH
impa60;iara hkkh ypHHMa yTKa3H;iraH. YviapHHHr y3apo nep-
IHIOHAHKyyiHp SKaHVIHTH hc6ot i*h~hhchh.

282. Hapabo”raHHHr TeHr*aMacn y2= 6X. ByHHHr tckhc”~h-
iHAa (4, 3) Hyi~ra 6epn;iraH. FlapaboraHHHr 6y Hy~TaAaH yTraH
UlaMCTpH TONnH/CHH.

283. riapabojiaHHHr TeHmaMacu y2= 6X. ByHHHr iuyHAaft
narapH tohh~chhkh, y (4, 3) Hy~TaAa TeHr HKKHra 6y,/iHHCHH.

284. flapaSo~aHHHr TeHr”iaMacn y2— \AX. ByHHHr y = — 6
UiaMeTpH SepH”raH. IIapa60"aHHHr gouiHAaH iuyimaft BaTap
y rKa3H/iCHHKH, yHH ”~a;rarH AnaMeTp TeHr HKKHra 6y;iCHH.

285. llapaSo~aHHHTr (H)OKycHAaH ypHHMara TymnpH~raH
iirpiieHAHKy”~apHHHr y3yH”~HrH ypHHHui Hy~TacHHHHr paAHyc-
m'KTop;iapH 6n;iaH napaMeTpHHHr TypTAaH 6an opacHAa ypTa
upoiiopuHOHa”~ 6y~aAH. By hcbot ~hjihhchh.

28(i. 1llapabojiaHHHr TeHr*aMacn y2= 4ax. ByHHHr AHpeK-
rpiK'uCHHHHr HXTHepHH HyhjTacHAaH napaSo~ara hkkh ypHHMa
yiKiUH”raH. By ypHHMa;iapra napaSo”~aHHHr cJ)OKycHAaH Ba

1ft-180
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CouiHAaH TyiimpmiraH nepneH,a.HKy./iHp.ZiapHHHr y3apo KynaflT-
MaCH a4 6y~aAH. By hc6ot ~hjihhchh. '

287. llapaSo”aHHHr dHpop Hy~TacHra yTKa3H”~raH ypHHMa:
AHpeKTpncaHH Ba ())OKycAaH y™6 napaSo~”a y~Hra nepneH/tH-
Ky~inp 6y’\raH Tyrpn hh3hkhh myH/iaft Hy"Ta”apAa ynpaTa”HKH,
y HyKTa.aapHHHr (JjoKycraH y3oiyiHK./iapH y3apo TeHr Sy”aAHu
By hcGot kh~ihhchh.
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KOHYC KECHMJIAPH

§ 78. KOHYC KECHMJIAPH—HKKHHHH TAPTHBJ1H HH3HKJ1AP

1. A”~reSpaHK HH3HK”ap opacH”a sht OAAHH.rcapH Ba MynaM-
Ma~ cypaTAa TeKUiHpH~raH”apH — hkkhhhh TapTHG6;iH HH3Hiyiap-
A8H H6opaTAHp. By HH3HK/iap KaAHM 3aMOH”apAaH SyeH Ma-wiyM
Ba Marn”~yp 6yviH6, y~ap 6H”aH rpeK (})Hyioco(])*apH BaredMeTp-
jiapn Mampy” Cy~iraH”ap.

JleKHH rpeK o”HM7apH 6y HH3H”apHH TyrpH AOHpaBHft ko-
HyCHH Typ~H B33HHTAarH TeKHCAHK”ap 6HJiaH KeCHIH HaTHJKaCH-
Aa "~och” KHsiraH”ap. IHlyHHHr ynyH hkkhhhh TapTH6%NH HH3HK-
jlapHH kohyc KecHMJiapH hcmh Sn”aH j*aM ioprH3aAH"ap.
Kcwyc KecHM”apH TyrpHCHAa Ghphhhh CHCTeMajiH acap apaMH3-
A3H ojiahhth 1lIl acpAa arnaraH HCKaHAapHH MaKTa6HHHHr o;ihmh
AriOMIOHHH TOMOHHAaH e3H.iraHAHp.

2. KoHyc KecHM7iapHHH TacBHp”~iam ynyH 3Hr aBBa;i a-rceMeH-
Tap reoMeTpHHAaH Mat"yM Sy”iraH KOHyc TymyHHacHHH KeH-
raHTHpHHira TyrpH Ke”iaAH. <J»apa3 KH-"afi*HK, Tyrpn hh3h™ (J)a-
30AarH y3rapMac 5 Hy~TaAaH yTHG6, (J)a30AarH 6npop ABCD arpn
MH3HK 6yfiHHa cnpnaHHS SopcHH. By jjO”Aa “a”iHrn hh3hk ko-
Hyc HCM/IH CHpTHH HH33AH (lUakK.n 119).

ABCD arpn hh3hk KOHycHHHr AyHaJiTHpyBiHCH a”Eh-
enaAH, S TyrpH HH3HK KOHycHHHr hcobhhch AefiH*aAH Ba 5
nyi"Ta KOHycHHHr ygH AeflH*aAH. BepH”raH Ta-bpncjira Kapa-
niHAa KOHyc hkkh TOMOHra neKCH3 y3aftH6 KeTraH kobck CHpT-
A8H HGopaTAHp. Arap KOHycHHHr fiyHajiTHpyBMHCH afiraHa 6y-
jiné, yHHHr MapKa3H 6n;iaH ygHHH TyTauirapyBHH Tyrpn »H3Hk
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flyHaNiTHpyBHH aftjiaHaHHHr TeKnc/iHrnra nepneHAHKyAap 6y;jica,
6yHAaft KOHyc Tyrpn AonpaBnn Konyc Ae6 aTajiaAH Ba
OSO' KOHycHHHr y n AefinjiaAH (inak”~ 120).

A. <t>apa3 ~H7afl*HK, Tyrpn AonpaBnn

jie.ib 6y;mafi, KOHycHHHr 5 y~nAaH 6np TOMOHHAarn KOBaKJin-
thhh (KOHyc yipra napa”~”e”b eKH nepneHAHKy.iap 6y/iMan) i<e-
cn6é KeTraH Sy-icnH, Maca”aH A'MD TeKHC”inrn (mak~ 121).
KonycHHHr yi®*n ycraAaH KecyBHH TeKHCJinKKa nepneHzmKy-
.iap ~h.ih6 SBB' TeKH(\nHKHH yTKa3aMH3; 6y tckhc”~hk ~a”nrn
KecyBHH TeKHc HKHn KecraHAa AA' Tyrpn mh3hk “~och;i SyviaAH.
S/IA'" yuGypnaK TeKHC/inrnAa HKKHTa iuyHAaft an”~aHa HH3aMH3-
kh, y*rapHHHr O Ba O' MapKa3“apn KOHycHHHr yijHAa Ba y3.ia-
pn yM6ypiiakHHHr TOMOH”apnra eKH y;iapHHHr AaBOMnra (C, B,
C', B' HyKTa”apAa Ba AA' HHHr F' Hy~TacnAa) ypHHMa OyicnH.
Arap O Ba O' aft.aaHa.iap KOHycHHHr yi(H aTpoch)HAa anjraH-
TupH~ca, hkkh map “ocn.i 6y.iaAH Ba y.iap KecyBgn TeKHc.inKKa
yHHHr t Ba F' HyKTa-iapnAa ypnHMa 6ynam- 3hah KecyB~n
TeKHdHKHHHr KOHyc 6n,iaH KecnuiraHHAaH ~ocn.i 6y.irau mh3h~-
Aa Cnpop HXTnepufl M Hy~raHn o.m6, yHH F sa F' Hyi$Ta.iap
6n.iaH y3apo TyTamrapaMH3. CyHrpa M Hy~rTaAaH SM hcobijh
VTKa3Hjica, y CC' Ba BB' afl.iaHa.nap 6mm R Ba R' Hyi*Ta.iap-
Aa KecnmaAn. O mapn KecyBnn TeKHtMUKKa Ba KOHycra ypnHMa

SyjiraHH yqyH
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MF —MR,
rnyHra yxmam O' mapH *3M KOHycra Ba KecyBHH TeKHWHKKa
ypHHMa Sy”~raHH ynyH »
MF'= MR"',
Cy”apHH KyuicaK:
\MF+ MF'= MR + MR' = RR'.
Hkkhhhh TOMOHAaH RR' — CB, nyHKH fiyjisp kcchk KOHyc-

HHHr HCOBHH/iapHAaH H6opaT. IllyHHHr ynyH M Hy~a AMA'
srpn HH3HKHHHr KaftcH 6np epH”a 6y;ica-Aa, ~aMaBa~T

MF+ MF'= CB (1)
HbHH y3rapMac MH"AOpAaH
H6opaT. UlyHra yxmam 6y

HaTHaca A Ba A' Hy~Ta”apra
TaT6HK ~HJIHHCa,

AF + AF' = A'F +
+ A'F'=CB; (2)
maora acocaH
AF 4- A'F = AF' +

4 A'F' = AA'". (3)
(2) Ba (3) hh KymcaKkK:
AF — A'F',
myHra yxmam
A'F = AF';

iliynHHr ynyH (2) Ba (3)aaH*

CB —A'F' 4 AF'—AA",
;ioMaK, (1) ra acocaH:

MF + MF' = AA'. (4)

By 9ca AMA' meKUCAUK-
huh? Konyc 6u.Aau Kecuuizanudan %ocua 6%$Azan HU3Uu; —
t’'lwycAapu F ea F' HygmaAapda 6yAu6, Kamma y/fw 2a=
- AA' 6yAzan 3AAuncdan u6opam 3KaHAuzu.Hu Kypcamaou.
V OF Ba D'P TyrpH HH3HK"ap 6y a~“nncHHHr F Ba F' (0-
i.yiyiiipnra HHcSaTaH jnpeKTpHca”apH fiy*aAH. (ByHH hc.6ot i*h-
uiiii yicyBHHra TaBCHH khjihh3Ah). n(/

UlakA 121
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B. <t>apa3

iuyhp a yxmaui

uiyHHHr

ckh

ynyH

Konyc KecuMAapu

KecyBHH reKnc"HK KOHycHHHr hcobhh-
viapHAaH HKKHTacnra napa”~”~e”~t 6y./icHH. By ~o”Aa KecyBMH
TeKHCJIHK KOHYCHHHT ~ap HKKH KOBaK"NHTHHH KeCHO KeTajlH B3

SyHAaH ~och”i Sy*raH KecnMH
hkkh qeKCH3 TapMOi~/iapAaH
HSopaT Sy”aAH (maKJi 122).

10”opH,zi,arH fty~"6H/iaHAa-
bom 9TraHAa O Ba O' rnap-
~NapH KOHycHHHr >"ap hkkh ko-
BaK~nrHAa 6y/i3AH- S'7' || ZAA"
6y~raHH yqyH

MF' — MF —MR" -

— MR=RR'\

gyHKH rnapra 6np Hy~TaAaH
yTKa3H/iraH ypHHMa”ap y3apo
TeHr SyjiaAH. Hkkhhhh to-
MOHA3H

RR’= SR'+ SR =

= SC+ SB'= CB',
ACM3K,

MF'— M F = CB’, (5)
HtHH y3rapMac MH”™AopAaH
H6opaT. UlyHra yxrnaui 6>
HaTH>Ka A Ba A' Hy~Ta”apra
tstShk i"H"HHca:

AF — AF =A'F —
-A'F'—CB', (6)
iuaK”~ra acocaH

A'F — AF = AF' -

—A'F' = AAN 7)
(6) Ba (7) hn i*yuicaK:
AF A’F',
A'F A'F',
(6) Ba (7) AaH:
CB'= AF'-A'F' = AA",
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MF'—MF= AA". ®)

By 3ca AMA' meKUCAUKHUHZ Konyc 6uAan KecuuizanudaH
j(ocua 6yAzan <iii3Uhi— cfioKycAapu Fea F' 6yAu6, ”“a”u”uu
$%u 2a=AA' 6yA?.an zutiep6oAadaH u6opam 3KaHAazu.HU Kyp-
camadu.

yPQ Ba P'Q' Tyrpn MH3HK%"ap 6y ranep6o”aHHHr F Ba F'
4)0Kyc;iapnra HHcCaTaH ,zmpeKTpHcasiapH .6yjiaiw. (ByHH hc6ot
yKyBHHra TaBCHa KH~HHaAH.)

C. 3hah (})apa3 KH.iaH.aHK, KecyBHH TeKHc"HK KOHycHHHr

HCOBHHJiapH~aH 6npHra napaji®e”b 6yviCHH. By ~o;ma y KOHyc-
ihhht hkkh KOBarHnaH Shphhh Kecazm (xuakK” 123). <J»apa3 kh-
jiavijiHK, KecyBHH tckhc”~hk
ANM O6y*CHH. KOHycHHHr 5
yHH”aH KecyBHH T6KHC.aHKKa
nepneHAHKy~ap kh™6, SAK
TeKHCAMNHKHH yTKa33MH3. 3HAH
KOHycHHHr HHHra myHAaft aoh-
pa HH33MH3KH y /umpa KecyB-
hh TeKHc"HKKa F HyKTaAa Ba
acoBHH”apra B Ba C Hy~Ta-
Jiapaa ypHHMa Sy~cHH. A.a-
6aTTa afiraHaHHHr O MapKa3H
KOHycHHHr  yK-H.ua  6y.aa.HH.
JI,OHpaHH KOHycHHHr yt{H aT-
pocJjH™a aftjiaHTHpnui HaTHjKa-
CH”a map “~och;i 6yjiam Ba
y KOHycra BC AOHpaHHHr aft-
viaHacH Syfl[HHa ypHHMa 6y-
mJiam.

<f>apa3 KH~ iaft*HK, M Ke-
cyBHH TeKHC/IHKHHHTr KOHyC
CH"aH KecHmraHH”aH }yOCH.a
SyaraH hh3hkhhht 6npop hx-

THepHH Hyi~TacH Sy~cHH. By

ny~"TaaaH 57W hcobhh yTKa-

33MH3. R 6yHHHr BC aft*raHa 6n.aaH ynpamraH HyKTacH 6y;iCHH.
<l>apa3 KH-?afl*HK, BC aitaaHaHUHr tckhc”~hth 6H.iaH KecyBHH
reKHcNiHKHHHr yHpamraHH”aH jjoch”~ 6y.araH hh3hk DP 6y;iCHK,
BC AonpaHHHr TeKHC/iHrH Ba KecyBHH. Tekhc.fihkhhht y3H SAK
iCKHC”AiHKKa nepneHAHKy”~iap 6y.araHH y~"yH DP ~aM 6y TeKHC-
JiHKKa, fl,eMak, AN ra nepoeH.HHKy.aap 6y.aa.HH. 3h.hh SM Ba
SK HCOBHHJiapHHHr yCTHA3H TeKHCIHfc yTKa33MH3. AN I SK



. ‘HtfBi/Ag imook bwbI\ih31
~"BtfHAg BVBKHXBH 'EHWBdHXHBUAH BJ ,J HHHHOKOX BIfBHHH JHHH

-BWBIMH3X BdJHAo ‘QHgAM —A4— Ba = BJHHdJA JHHH & BH X HJBtr

() HAhA JHHHAg 'HN'BdHXi/aM HHirtfBirAM BhHAwdHg mBtfBiroclw
BtrdBITBXBHHirdOO» HIfDHHJKdng HHBHBIfJHax (1) X~BB HE£<XBg
"EHW BIfHH
XOQOH HHHIHHtfHM BtfOC{)H (MHEHh HdiAx BXHHHH BITdBiril-Ok HHOAD
-Ax 5) BirogedBU 3 ‘BirogdauHJ g ‘(bhbithb) ouHinre a jhhhbivbi;
-jh3x (j) HBXBgDHH BJHdBi/BXBHiffrdooM idBHair Bt/gog Ag EHg
«XBdOgH HBtrdBL-HOD DBWdBJEAjfHtonkBk — j ‘g ‘Q 'j ‘9 ‘Y BI/HAg

(n ‘O=J+faZ+WS&+igth + tx0Z + e*V
iHI/BirAg BhnJBI/HyAM HinHHHdJAH hhw
-AWA JHHHBWBIMH3X >!HBdg9JI/B HITBHCBJEl/ HhHHHHH HIimAITLBW
-OH HHMH ‘HAwAIlI/aBM HBtTBdgaJlfy <HEBiraH HdjAx BJmHdHmM>I3X
hhA ‘gm/o hhbwbi/jh9x MHBdgajfB HJIBtfmHHHdAfl hihhAwA jhe
HI/B5KBdBIT HhHHXHH HAhA niHdag gOHBJK ~JITOaBD HBJirHHA)-!
~“Hwdog ivBk
dBirtoHEHh HdjG HirgHXdBX HhHHHHH BHK B”~mog HBtrdBirAg HM9
HWXBdogH BHHJHBIirdBirAra dBfJiIHEHh HdJ6 HirgHXdBX HhHHHHH
m(Hirok HHDAoAx JHHHOUHI/ire A HXHAh ‘EHWHBWfO BJgOOHk HHBH
—bitOb) HHtri/aH gnniHHBx HBirng BirogBdBU Ba BirogdauHJ ‘shhit
-ire BhBJdHEok sag HBI/dBirMHEHh Hdje Hirgnxdsx HhHHHMH
\

dvirvev?oirxw hhwawa gl 8§

mHdHITIM31T HHHDOHqLVW MHdI3W 031
JHHHVWVIi*JH31 MHVdg3Ji;V HITYJKVdVtT HhHHMMH

g Og vhun x-hti Hyf



_ eHIL'yUKL,3H gHXH
b iiioani) xMrlu "h'bx:"(JbL-;v.iiix<x hbjitAqg BPxBHBdek
9 BirogdsoHJ bs BirogBdEU ‘Btnrok HBJfAg HHdaetr HXBHBd
-Bk JHHHdABI/WOH>K HBJtfAg OUHIflfe E3 BHBIfHE HdBtfBXHgdO
*HtTBdAl m sA” BITHdHg HBffHdBIfOAHOCjr JHHHA ‘gnirXg BI/XBXBdBk
hwyXg HWHO3M dAhoh hdhjk dug dsk HJBirHd)odxB maA~”
IHtTB
EOTIhAM H3BtrO(fH HBJIJmBIfHHWAHA JHHHHHAHOII-{ HBJHHITH"
HE JHHHdairua>J HAhA JHHHAfn 'HHMMAwW HmMHirAg Bt/XBMBdBk
HHAg (dBirBirogBdBn Ba dBiyBirogdauHJ ‘dBirouHinre ‘dBifBHBIr
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~"trdEfAg <HEBI/'/Ag msraxA odBeA dBfHBhdAghA J
Sgtf Ba MJiv HAhA jhhhAui mHt'EmHaaH BhHHAg MHEHh HdiAx .
mjtfg HBiyng hjhitdhhsx JHHHBdnoir jg HHiroHHax hbjithebjix”™ 1
j*HITBirAg d(j~T3W Ba BhHHAg jyg HBjfAg qirain/BdBU
|IEJ jyy HHMHLUIHMOX HhUAJSM HHLOHH9X HJHL'Bk 'HAhA HIIIML'Ag >'

njwKnjBH 3findjj
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4x2+ 2BXy + Cy2+ 2Dxt + 2Eyt+ Ft2= 0 (2)

By TemviaMa x, y, t ra Hnc6aTaH 6hp>khhcjih 6yn\i6, i~aft-
th6é ~enapT KOopAHHaTajiapnra yrnm ynyH t= 1 (})apa3 kh.ihh-
ca khcJjoh i“h-mah. TeHr*aMaHHHr nan tomohhhh 2/ (x, vy, t)
€kh i“nc”Mana 6HNaH 6e~rH”MaflIMH3, H'bHH:

2/ = "Mx2+ 2Bxy Cy2+ 2Dxt + 2Eyt-|- Ft2. (3)

Arap 6y (JyHKUHflAaH X, y Ba t ra HncSaTaH xycycnft 30-
e£H.ia ojiHHca, 2 ra KHChjapTraHAaH kchhh:

f'x = AX + By+ Dt,
j'v= Bx + Cy + Et,

ft= Dx+ Ey+ Ft

‘6y~iaaH. 3hah 6y TeHrjinK/iapAaH 6hphhhhchhh X ra, hkkhhhh-
<chhh y ra Ba yhhhhhchhh t ra KynaftTnpnS KymaMH3t

Xf'x +yfy +tft =
= .Ax2+ 2Bxy + Cy2+ 2Dxt + 2Eyt + Ft2
eKH

Xf'x + yfy + tft = 2/,

ai>HH ukkuhku dapawcaAU dtipwciiHCAU (fiyHKHUHdan OAunzan
Xycycuu X;ocu.AahAap hpmuhuhz moc yszapyeiUAapza Kynaum-
mclcuhuhz utiFUHducii "yHKi“uHHUHZ y3uza menz.

H kkhhhh AapawajiH 6hp>%hhc”~h 4>yHKu,HHHHHr 6y xoccacn,
m6h p>*khhc”™h (JjyHKUHHHHHr yMyMHH xoccacn TyrpHCHziarH 3ft;iep
TeopeMacHHHHr xycycnft ~o;iHAaH H6opaT.

§ 80. HKKHHMH TAPTHBJ1H 9rPH MH3HKHHHr HKKHTA
TYFPH 4M3HKKA A>KPAJIMUiIH

<t>apa3d i“umfujHK, hkkhhhh Aapa>Ka;iH a;ire6paHK TeHr~aMa
mCepH/iraH 6y~cHH:
%

Ax2+ 2Bxy 4- Cy2+ 2Dx + 2Ey + F = 0. (1)

YMyMaH 6y TeHr~aMa, arpn hh3hk ncj)OAa ~H~ca-Aa, ./ieKHH
6a"b3H xycycnft "o”~ap”a y hkkhts Tyrpn hh3h~ H(])OAa khjih-
uih MyMKHH. ByH~”aft "o”ap”a (1) srpn hh3hk HKKHTa TyrpH
HH3HKa aiKpa”aAH Aeftn;iaAH.?



§ 80. Mkkuhhu Tapru6Au 3ipu hu3u”~hukz ukku Husui“na aoKpaAuuiu 251

By MacajiaHH TeKuiHprnii Mai“caAH Sn”aH (1) TemviaMaHH Yy
HHHr AapajKacnra HHcCaTaH ym 6y KypHHHiiiAa 63h6 o”aMH3:

Cy2+ 2(Bx + E)y + Ax2+ 2Dx + F =0
,Ba SyHAa C =" O4)apa3 kh~hS, TeHr*aMaHH y ra HncSaTaH e4aMH3:

— (Bx+ E)t V(Bx + Ey--C (Ax*+ 2Dx + F)

y C ~
—(Bx + E)x VB*Xx* + 2BEx + £_ ACx*—2CDx - CF
C ~
- (Bx+ E)t V(S2- AQx*+ 2(BE- DC)x+ E*-~CF /oY

_ c
ArapAa
B2— AC =M )
BE—DC-N [ (3)
E2— CF = P j
e<})apa3 ~HJiHHca, (2) HHHr KypHHHiiiH KyHHAarHHa 6y;iaAH:
-(Bx + E) £ Y Mx*+ 2Nx+ P /4X
\Y C w

By TeHr“iaMaHHHr TyrpH hh3hk HtfjoAa khjihiiih ynyH a: Bay
ra HHc6aTaH yHHHr Shphhmh AapaiKka”H 6y;mmH ~03hm. Byaca
paAHKaji ocTHAarn H(j)OAa Tyvia KBaApaT Sy~raHAa mvmkhh. y
Hc}))OAaHHHr Ty~a KBaApaT Sy”~HuiH ynyH

4N2 = AMP,

£kh
N2= MP (5)

H6y"HuiH KepaK (a“reGpara KapaHr). ByHra acocaH ~
+. 2NXx VMPyp =
= (Xy~-M + Y~p)2, HYHKH N = YMP. r >

IlyHHHr 6n7aH (4) HHHr KypHHHuiH KyftHAarnga SyviaAH:

. (Bx + E)t(Xx Y~M % Y~F)
Y —mmmm e m C————————=—=- . (tv

Ckii 6yHAan yiuSy hkkh TeHr”aMa “och;i SyviaAH:
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c C 7>
_ V~t>+E
y= C c

By TeHr*aMa”apAaH j*ap 6npH x Bay ra HHcGaiaH 6apHHMH:
Aapa>KaAH 6y.iraHH ynyH, y.iap Tyrpn hh3h” n”ona KH.nanH.
By~rapHHHr ~a~n~H# 6kh MaB”~yM Sy-iHmn MyMKHH. By aca pa-
Hhks.i octhhsth M Ba P MHKnop-ispnHHHr Hinopa~apHra 6or-
.int;. (5) ra MypocjjH® M Ba P HHHr nmopa”apH 6np xn.i 6y~a-
hh, MyHKH ~aMaBa”T MP = N2> 0. LUyHHHr ynyH:

1) M = B2—AC> 0 Sy*raH *o.ina (7) 6a.iaH H(f>ona kh-
viHHraH HKKa”a TyrpH HH3HK ~attn“HH 6y.iann Ba 6Hp-6HpHHN
KecajiH,

2) M = B2— AC < 0 6y.iraH “o.ina y.iap M3B?8yM 6y.i3HH Ba

3) M = B2— AC = 0 syirsH 70.in3 y.iap y3apo napa.i.ie.ii>.
6y.ia.HH,

ZleMaK, C 0O Ba (5) reHrjiHK MaB>Kyn SyiraH “~o.ina (1)
TeHr*aMa yiuyMaH hkkh Tyrpn mh3h~hh ncfjona i®H.ia.HH. Jickhh
(5) rmnapTHH hh3 6omt;aHapoK tscbhp kh~hui MyMKHH. ByHHHr
ynyH (5) ra (3) AaH M, A', P HHHr acJioHS"apHHH Ky«MH3:

(BE- DC)2= (B2— AC) (E2- CF),
£kh

BrE2 - 2BCDE-\-DX2- B2E2+ BXF+ ACE2- ACZF = (,
£kh

— 2BCDE + D2Cc2+ BZXF + ACE2— AC-F = Or
£kh

-C (2ZBDE-DZX —B2F— AE2-\-ACF)=0.
IOKopana ~H~HHraH (flapa3ra MyBOtfwi-; C %=0 shh. UIlyHHHTr
yMyn:

2BDE—DZX - BF — AE2+ ACF = 0,

<Xh
A~ (CF— E2 —B(BF - DE)+ D(BE—DC) = 0,
£kh
IC E B C
_ B 2E ,p = o,
£ F D F D E

£kh
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A B D

B CE =0.
D EE

By TeHrJiHKHHHr nan TOMOHHAarn aeiepMHHaHT (1) TemviaMa-
HHHT AHCKpHMHHaHTH AeHH.iaAH Ba y OAaTAa A gH”aH H(f)OAa
mKH HHaAH:
A B D
A= B C E = o0 (8)
DEE

Bh3 I0KopHAa C =£0 c}apa3 KH.nraH sahk. ArapAa C= 0
iBa .4="=0 SyviraH ”~o”iAa (1)TeHrjiaMaHH X ra Hnc6aTaH e«H6, *a-
jihth fty-fl 6n~aH AaBOM KH.iHHca, *aMOH my HaTHwaHHHr v3h
kcjih6 4Ht;aAH; htjHh A = 0 SyyiaAH-

Arap A= C= 0 Ba B=f=0 6y;ica, y *o0;iAa reHr*aMaHHHr
KypHHHiiiH

2Bxy -f 2Dxf+ 2Ey + E —0,

£kh
D
Xy B X 2B — O
ufikKH
- F —_ O
(y+ m4iy+ 28 £
<6k h
, D E 2DE - BF
y+ B X g 2B*

By Tenr.iaMaHHHr hkkht3 Tyrpn mh3hk ncfijOAa p~*nmn yqyH
2DE—BF=0
<5y/iHUin mapT. By ~(MAa
A = P
y B 0' x + —j 0
ua
\ —B(BF—DE)+ DBE=+B (2DE - BF).

Arap 2DE — BF = 0 6y;ica, A = 0 6y/iaAH; aKkCHHna, A = O Ba
H / 0 Gynca, 2D£'— S/7= 0 6y;iaAH. Arap A= 5= C~"™ 0
r>J/ijica, (1) TeHr;iaMa Tyrpn hh3hk H(})OAa kh-ihihh y3-y3HAaH
KypHHHO TypMO”~Aa. By “~o”Aa "~aM
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0 o0 D
A = 00 E = 0.
D EF
LUyHHHr 6H”aH, ~ap 30Zaa, (\) TeHr*aMaHHHr hkkht3 Tyrpn:
HH3HK HtfioAa kh~hujh ynyH A= 0 6y;iHmH ;io3hm. AKCH~"Ma 6y
iuapT 6kh (5) 6a*apH”~raH “o”aa (1) TeHr*aMaHHHr Man tomo-
hh HKKHTa SnpnHHH ,napa)Ka;iH KynanTyBHHra aacpa”aAH, ht>hh
TeHr*aMa ?{@MOH HKKHTa TyrpH HH3HK H(])OAa Kfuxajxwi.
M'hcoa 1. YuiSy TeHr*aMaHHHr HKKHTa Tyrpn hh3hk n(J)OAa
HHANNiIH hc6ot kh~ihhchh:
y2— 4xy — 5x2-f 5x—y = 0.
Bepn~raH TeHr;i3M3HH hkkhhhh AapajKka”H yMyMnn TeHrviaMa
6h;i3h co™huithphS KaparaH.ua:

A=z .5, B=-2, C= 1, £>=2-g-, E= - JF = 0.

Xl,eM3K

By aca 6epn;iraH TeHr*aMaHHHr HKKHTa TyrpH hh3hk nt})OAa kh-
eihuihhh hcSot KH7%a/tn,. B2— AC= (—2)2— (—5)= 4-f5> 0
By~raHH ynyH nKK3Jia hh3hk- ~"3khkhh Ba 6hp-6hphhh KecyBHH
6y’\afIH. yrspHHHr TeHr*SMa”apHHH Tonnm ynyH 6epn”~r3H TeHr-
viaMaHH Yy ra Hnc6aT3H en3MH3:

y2— (4x + 1)y — 5jc2+ 5* = 0,

4x+ 1+ y (4x+1)*-4 (- 5x?+ 5x)

y= 2
ckh
_ Ax+ 1+ v36x* — 12+ 1
y= 2
6kh

4x+ 1% Y(6x — 1)2
2



§ 81. KoopduHamAap Oouiuhu nijHupuui

Ckh
Ax +, 1 (6x - i)
y:_T - 0 —

(?KH
y 5, y =—x + fy

HKKa”ia Tyrpn hhshkhhht TeHr*aMa”iapn Qynajw.

M hco” 2. Kyfl[HAarH TeHrjiaMaHHHr hkkht3 TyrpH hh3hk
ii))OAa khAhiiih hc6ot ~hjihhchh:

BepH~raH MHco./ma:

x2— 2XYy+ y2— 3x — 3y + 2= 0-

i -1

A = 1, 1, +- = 0
1 -L 0]
9 » 9 » ~

A6M8K, SepH”raH TeHr"aMa hkkht3 TyrpH mh3hkhh H(J)OAa kh-
~arH. B2— AC —(— 1)2— 1= 0 6y~raHH ynyH y~ap y3apo
uapa™”~e~b 6y;ia,aH. By'HH CHHaS KypHiu yqyH 6epH.iraH TeHr-
AiriMaHH y ra HHcSaTaH ennS KypaMH3:

y2- {2x — 3#f x2- 3x+ 2= 0,

?X— 3tV r(2x- 3)2- 4(*2— 3x + 2)

y - 2

Pkh

2X — 3 %
y = eKH y —Xx — 1, y —x — 2,

.ViKHK3T.ua 6y~ap hkkht3 naps~”ejib Tyrpn HH3HK.flLaH Hfiopar,
§ 81. KOOPfIHHATAJIAP BOUIHHH KyMHPHLU

,VTr3H napsrpacjwa HHi*apH~rsH H3TH>Kar3 MyBO(J)HK, hkkhh-
'iii ;iapa>Ka”H yuiby
Ax2+ 2Bxy + Cy-+ 2Dx+ 2Ey+ F =0 (1)
iciirraMaHHHr ahckphmhh3hth A = 0 6yviraH nor/ia y yMyMaH
HKKHTa TyrpH MH3HK H(J)OAa KH~”raH sah. 3hah A #=0 (}))apas
isii;inMH3, AeMakK, 6y ”oji™a (1) TeHrjiaMa yMyMaH Snpop arpH
«ih ihk Hcjjo/ia muiajw- By ~ojihh TeKuiHpnmAa (1) TCHr”~iaMaHH
OwpMyHna coAAa”auiTHpHmra TyrpH Ke”a/iH. ByHHHr ynyH 3Hr
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aBBa® KOopAHHaia y~viapHHHHr AyHa”HuuiapHHH cai®aC, yHHHr
6ohihhh 6npop (a, b) Hy~Tara KVHHpaMH3 Ba 6yHA3fi koopah-
HaTa”ap a”“MauiTHpHuw.aH TeHwaMa maK.iHHHH'r i~aHAafl y3ra-
pHiiiHra AHK”~aT KH.13MH3. By ~o0;iAa koopAHHaTa”ap 3;im3ihth-
pmu ij)opMy~a~apH KyfiHAarHna 6y;iaAH:

X = XX+ a,
y=yi+ b
By~apHH (1) TeHMaMara Ky«MH3:
A (xx+ a)l+ 2B (Xi + a) (yi (-b) + C(y, - b)- -
+ 2Dk(x, + a)-j- 2E(yi - b) -} F —o, (2)

ByHAarn Kasc”apHH ohh6, cyHrpa x, Ba v, ra HHcCaTaH TeHr
Aapa)Ka™H Sy-iraH ~aA”iapn Tyn”~aHca, yHHHr KypHHHuiH CyHASft
Byjia,o.H:

Ax] -f 2Bxxy, + G\ + 2(Aa + Bb D) xt+2 (Ba +

+ Cb + E)yt+ Aa? + 2Bab -f Cb'3+ 2Da + 2Eb 4-F = 0. (3)

Hkkhhhh tomohash, arapna (\) TeHmaMSHHHr nan tomohh-
hh 2f (X, y) (Dapa3 Kn~icak,

2/ (a:;, y) = Ax2-f <2Bxy + Cy2+ 2Dx + 2Ey + F, (4)
6yHA3H a: Ba y ra HHcCaiaH xycycnft 30cH.n3lapH o”HHca:
/' (-*.y) = Ax + By + D,\

(5)
fy(m. y) = Bx + Cy + E, J

£kh (4) Ba (5) ash:
2f(a, b) - Aa2+ 2Bab -f Cb2+ 2Da + 2Eb + F,
f'x(a, ftj = Aa + Bb + D,

)
fy(a, b) = Ba+ Cb + E.
By./iapra acocan (3) TeHr*aMaHHHr KypHHHuiH 6yHAaA 6yji3AH:
Ax* -f 2BxyVi + Cy] + 2f x(a, b)xt+

+ 2/,(a, byl + 2/(a, b) = o. (7)

By TeHrviaMaHH (\) Tenr-iaMa 6n.iaH cojihihthph6 ~apsraH-
Aa, KypaMH3KH:
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)e yHHHr HKKHHHH Aapa)Ka;iH "aA*S*"HHHr K03(J)4)HU,HeHT”apH
y3rap\iaH KO”raH;»

2) 6hphhhh 'AapaaojiH ~a”apHHHHr Kosc"HUHemviapH (1)
TeHr*iaMaHHHr nan TOMOHHAaH X Ba y ra HHcSaTaH o“HHraH xy-
cycHfl ~ocHJianiapHHHr X =-a, y = b 6y;iraH xycycnft khhm3t-
jlapHAaH H6o0psT B3;

3) Tenr*aMSHHHr 030a xaAH (1) TeHnaaMSHHHr Han tomohh-
Aa X HHHr ypirnra a Bay HHHr ypHHra b KyftHuiAaH HHi~aH
H3TH»3A3H H60p3T;

4) TeHrviaMaHHHr AHCKpnMHHaHTH XyAAn sbbs”™th (1)
TeHr*iaMaHHHr AHCKpHMHHaHTHra TeHr Sy”ia”H, jitiHh napa”e”b
a;iMamTHpHuiAaH hkkhhhh rapTH6”iH HH3H~HHHr ahckphmkhshth
y3iapM3HAH. XaiwaTAa (0 TemviaMaHHHr AHCKpnMHHaHTH 6yH-
Aafi 6y”~aAH:

\A B D

A= BCE ®)
D EE

KoopAHHaTa”ap 6ohjhhh KyHHpnm Hara>KacHAa “och;i 6y~-
ran (7) TeHr~iaMaHHHr ahckphmhh3hth

A B fx
A'= B C fy (9)

fxtef

By AeTepMHHaHTHHHr 6hphhhh ycryH 3;ieMemT7iapHHn a ra
mi hkkhhhh ycTyH a”“eMeHT”apHHH b ra KynaflTHpH6, cynrpa
WiapHHHr HHFHHAHCHHH yHHHHH yCTyHHHHT MOC 3"ieMeHT iapHA3H
jifthph6 e~aMH3. By ”“onjia yhhhhh ycTyH s~eMeHT7apn ~yftH-
AUPHH3 6y7I3AH:
fx— Aa — Bb

fy— Ba — Cb

2/ — afx — bfy
(>) renr.iHK.aapra acocaH 6y H(})OAajiapAaH Shphhhhch D ra,
hkkhhhhch E ra Ba yHHHHHCH (§ 78) ft ra TeHr (t= 1 6yn-
miiAa). JleMak,

A B D
A' = B CE (10)

f'j'yf,;
17 H>



:dHVnocf)H>j ea dAdBE HrnHdHXHBiaBOHBM m&vv'enm
-jHaxHJBtfHHAM q va v HXhX HmHi/Xg HEBHdBw JHHHMHEHh ndJG
HJHtfEK BXMAh (q |V) ‘MBWStr 'HtfG dBIfOMXH HdBI/-tfBk HL'BJKBd
-BV HhHHdHg JHHHBWBIMH3X ‘BITI/Ok HBJtfXg BtfHmOg dBITBIBHHtf
-dOOH A ‘gHI/Xg I/X>KaBW HEBHdBW JHHHMHEHh HdJG BtfdBjy

0= (q'v)fz + 'X{q W) \fz +

+ IxX(q Iv)Xz + KD + 'XIPFHZ + I*V

rHtrg HBJIfXg BhHJBVHJjXM HIHHHHd

-Xm JHHHBWBI/MH3X (5)_ BVHBjdHhXM BJBxMXh (q *7?) HHHmog dBITBX
-BHHtrdOOH HBDO03B BJBHCHXBH HBJIffldBMHh BI/C"BdJBdBIJ HBJX"

fAHtfKCKjIHH Ba dXdBE HIW/OBKIMg deirtTBk HI/'BJKBdBI? Hh

-HHdng m/HDBWBtfJHaX JHHHX HAhA HmHI*Ag HEBJIdBM JHHHMHEHhHh
HirgwxdBX HhHHHHH Hmog dBu-BXBHHtfdoon ‘HBI/'Hg jhhhXttP

ehhmhAw HmHi;HdB>KBg xdsm (q) ,bithxbm

-ynM yBtfHBM dBk jhhh y BHHJBt/HBjirAg o — g Ba o = Q HHHAh

MidjAx WBk HOHdesaax JHHHi/ok Ag -hhmwAw BHHJBIri/ok HBJi/Xg

(2) 0=J + i6d + &8Z + ¢V
HMHHHAAH JHHHBHBI/\IH3X (g) HHSLK ‘HHHwWAIM BHHIBEI/Ok HBJI/Ag

(9) . 0= 3 ea 0= a

BOG Ag ‘WHEOIf HmHHBIALBOHBM BVHXBWHHM HBTTHBM
dBk JHHH Iif BWBI/ZUH3X (g) BtTITOk A ‘BDHHI/Xg BJHHXH JH3X dBXBa
yBtfHBM dBk biTboxMAh HBJdAx nraog dBirexBHH'c'dooH BffdBJy

“HtfBI/VCg BW ok HBJi/Ag
(S) 0= V3+ a

bog Xg ‘HVBIirAg o= °X = °jr Btr
-irok HBJi/Ag BtfHOBxdX jHHHdexBa Hmog dBirBXBHHtrdoo>j -HITBi/Xg

ZzVD+WZ+V _ = oXif = of
? (vz + a) q

HP + VIZ + V z _ o
nu-+ a Z+ Ix

Btfiz-ok X ‘bohhi/hM Euducj) °X
>0X HdBI/'BXBHHIi'dOON JHHHBXMAH HJBIfHOEXdX JHHIIABXBH dIMy

u) . iIMP+VBZ + V Sy ly
KV) (*3+ a)z +

nevxdow ZHnuknenh ndee nvgmdvi n-hunxxtf £g 8§



MHC"OaAw BJH3BOOOX HH300B JHHHBK EI/JH3X J.BdtTBO>J
'WU'SVAg lidBI/BDOHIIDgB JHHHHABL'BIMAH HBJmMH33M OdBtX JHHH
-dBL-MIiEHh (g) BH (I) HdBI/EHEI/H ~X BS 'x JHHHBWBI/JHOX Ag

() 0=j + x-ftz+ta)z + z*(sW+vffz + v)

‘0=J + XV3Z+ XQZ + zXZtD+ MFffZ + ==V
IEHWbAM BJ (z) HHH3BIrO(pM JHHH <t HBtf-(I) HAhA JHHHAg Htf

-BI/3H HdjAx BjraHh9 BNMHI/dHQ HHBWEIMH3X BHEMHH HAhA It/
-Mhhb hhhclbi/bxMAh HBJmBdhA odBeA jhhh (5) Ba (1) «hhdi/vig

(2) 0=3 + <3Z+ xdZ + ZD~r **ffZ f zxV
H3BWBIAIH3X JHHHMHEHh HdJJG BH

(1 Xn = *
H3BWBIMH3X JHHHMHEHh HdjAx HBJxA HBtfHIII
-OQ dBITBIBHHirdOOH ‘MHIffIBli-HX £BdB(J) HAhA JHHHAg 'EHWBAHITI
-H3X HHHJHIiTnHI/Ag HEBXdBW JHHHMHEHh HdJG HmOg dBIi'BXBHHD'
-dooM HBL'ng xdBra hb'ehbM ‘gniro Bxdognxae HHcfmdasx Ag
*4HTTBHHIfAg BJHM
-HH JH3X BVEXMAh Am HdBXBa dHg dBk hbjxA HBIThA JHHHMHEHh
HdJ6 t ‘HMhVBI/'HXHB BJBXMAh HBI/HAm fI'QSV HEBsdBK JHHHMHEHh
Hdje"EHWBXA gnii-OD bjds BgsxdEW dug bhb Btrd3 Ag EHg HH
-(J)Hd<tBX yHKAwA HBJL-Hdag HAhA HEBREW JHHHMHEHh Hdjg

HEVMdVW JHHHMHEHh HdJ6 HIfgHIdVI HhHHMMH '38 §

'HffBI/'HHS'E' XHBHd B9
-HH BtfXBtfO HXHHOAdAx Ag JHHHXHBHHWHIMDH1] 'HtffOM g¢gBtfMBD
HHHEA ‘HBWIBJEA HXHBHHWHAMDHir JHHHEWBIMH3X (j) BtfHSBWHXEH
mHAHXmBWITB dBI/'BXBHHS'dOOH HBJI/HdB>KBg ‘HBITHg JHHHArN

(1 ‘N =V
HHIB ‘XEdogH HBtrHXHBHHHHAHDH'E' JHHHBWBITJH3X (j) B3G Ag

j 3 a

303

a 3 Vv

:uVvok Ag ‘'ehhbito gndnyB HBti'HdBirxHawai/G dow jhhh
-1/Ay HhHHhA HHH3HVHHJHH JHHHdBirA BdJHAo0o ‘gndHX”~BuAH bj q
HHHDHhHHMHH ,B3 BJ V HHHABI/\LH3W3IC6 IfAfl HhHHdng :EHWBdB)K
-Eg HHdBi®irBMB HgBH HJHfBk ivBk bithxoA xhbhhwdax3V Ag

noouivw undiewoas snnnwwveu3i ynvdgssw nwMDdvg nhnmiytf  ygj
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fx(a, b) = Aa Bb -\-D = Q (8)
fy(@, b= Ba+ Cbh+ E= 0.

Arap a Ba b y3rapyBHH KOopAHHaTa”ap AeS (J)apa3 ~h~hh-
ca, 6y Jjo~Aa (8) TeHr;iaMa./iapAaH jjap 6hph TeKHCJiHKAa Tyrpn
hh3hk HclJioAa KH”aAH Ba H3*aHraH (a, b) Hyirrs y~apHHHr Ke-
cHinraH HyKTacHAaH n6op3T fiyviaAH. LUyHHHr yqyH:

1) Arap (8) TyrpH HH3H"ap y3apo napa”eA” Sy*Maca, hTjHh

eKH

AC — B2==0 (9)
Sy~raH ~OAZia arpn hh3hk HeK”aHraH MacocJ)3Aa GnprHHa aHHI®
MapKa3ra ara 6y;i3AH Ba 6y 30;iAa arpn hh3hkhhht y3H Map-
K83AH 3rpH HH3HK AefiHA3AH.

2) Arap AC — B2= 0 6y~ca, (8) Tyrpn HH3HK”ap y*apo na-
pa~~e”b 6yjiH6, hkkh 30./1 6y~Huin MyMKHH: a) TyrpH gn3HK.iap
6np-6npH 6n;iaH 6Hp~auiHO KeTMaraH ”~o”Aa arpn HH3Hi<HHHr
MapK33H 6yjIM3HAH eKH TyrpHCH yHHHr M 3pK33H qeKCH3 y 30KAa
6y~aAH B3 6) Tyrpn HHsni”“ap 6Hp~auiH6 KerrsH “o”Aa arpn
HH3HKHHHr caHOKCH3 Kyn MapK33%3pn 6y*"3AH Ba y”ap (8) Tyr-
pn HH3HKMiapA3H HCTa“raHHHH T3UIKHVI KH./I3AH. By NAa, H-bHH

(8) HH3HK”~ap 6np~r3mn6 KeTrsHAa
d0y

5KH
BE—DC=0,BD—AE-0,AC-B2=0, (11)

6y sea (2) TenrviaMS ahckphmhhshth
A B D

A= B CE

D EF

hhht yiHHHH ny;i 3“eMeHT”~apnra HHc6aT3H MHHop”~apnAaH h6o-
par, ACM3K,
A= 0.
JleMaK, Cy *o;iAa (2) arpn hh3h~ HKKHTa napaA”e”b (Ma-
ca”aH, AB iia A'B') Tyrpw HH3H”apra aacpa™aAH Ba y”~apAaH
TeHr Maco(J)aAa 6ym\6, yjiapHHHr opacHAaH yTraH CD Tyrpn
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XarH-

HH3mM<HHHr *ap 6np Hy~TacH wapKa3 po”HHH yfiHafiflH.
~ap 6np

KaT~a, CD HHHr HXTHepHfi Cwpop O HyKTacHHaH yTraH

BaTap TeHr HKKHra 6y“HHanH (ih3k;i 124).
HaTHMona, (2) arpn hh3hkhhht MapKa3H MaBmyA 6yviraH

*o;ua, HbHH AC — B2# 0 Sy-araHAa yHHHr KOopAHHaTa”apn
(8) CHCTeMaHH eMHHi dH”aH
Tonn”aAH Bay ~yfiHAarHna A ff
6yJianH:
a BE —DC
AC —B2 (12)
b= BD-AE
AC —BJ llloka 124.

LUyHHHr SnviaH, (8) ra
acocaH HKKHHHH TapTHC”H 3rpH HH3HKHHHr M3pK33H KOOpAHHS3-

Ta~ap CouiHAa Cy~raH”o”~Aa yHHHr Tenr;i3M3CH SyHAaft SyviaAH:

AXj -f- 2Bxxy x-f- Cy\ -f-2/ (a, b) = 0,

OyH”"a
2/ (a, b)= Aa2+ 2Bab + Cb2+ 2Da + 2Eb+ F.

§ 83. HKKHHMH TAPTHEJ1H 9rPH HH3HKKA YPHHMA
BA HOPMAJIb TEHrJ1AMAJ1APH
<t>apa3 "H”afi*HK, hkkhhhh TapTH6;iH arpH HH3HK Sepw”raH
(>y/iCHH:

Ax2+ 2Bxy + Cy2+ 2DXx + 2Ey+ F =0 (@)

iti CynHHr 6npop M (XU y,) HyATacnra ypHHMa yTK33Hm ;io3hm
f>y"CHH. ByHHHr yuyH 6epH”r3H arpH HH3HKA3 ~a”"HTH M Hy~"-
lara KyiuHH 6y~raH hhs 6Hpop M ' (X2 y2 nyi<T3HH 0;i3MHS3.
AT HyKTa”apAaH yTraH KecyBMH Tj>FpH mh3h”~hhht TeHr-

M mi
/IHMaCH
y—vi_ X-Xi
y*-yi Xt—xi'
fKH

y ( 2)

«

(ijviiuiii. M Ba M' Hy~Ta”ap (1) arpH HH3HKA3 6y;irsHH ynyH
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AXj -i- 2BxNy44 CyY-)- 2Dxx4 2£yj -I- F = 0, (3)
AX2-j- 2Bx2y24- Cy24 2Dx2 2Ey2-f-F = o. (4)
(4) AaH (3) aflnpHJica:

alA - A )+ 25 (xxz2y2- Vi) + ¢c Y*—y\)+
4 2D (x2— xt)4 2E (y2— ytd= 0. (5)
Hkkhhhh tomohabh
X2y2— X, yt= X2y2— XXYX4 X2, — X2y, =
= x2(y2—yX + yt(x2— xt)
Sy~raHH ynyH (5) hh CyHAaft 63hhi mymkhh:
A (X2— xt) (x24 x,) 4 2Bx2(y2— yt) + 2fiyj (x2— x,) +
+ C(y2—yt) (y2+ yt) 4 2D (x2— xt) + 2E (y2— y,) =jo0,

eKH
(x2— Xj) JA (x2-- X]) -j- 2Byi 4 2Z)j 4-
4~ (ya— yJ [c (y2+ yi) + 25x24 2£f] = O;
6yHAaH
yi—Vi __ A(x24 -ti) ~r-Byx4 2D
X2— jci C (y24 yi) 4 2fijf2 4 2£

ByHH (2) ra KyficaK:

vV_ v A(xi+ *0 4 2Byl4 2D ,

y  y'- Cly2+ yi) + 2Bx2+ 2 £ (X Xi¥ W

BepH~raH (1) arpn HH3HKAarn M Ba M' Hy~TaAaH yTraH Ke-
cyBHH HH3HKHHHr TeHrAiaMacn uiyHAan nSopaT 6yj\n6, 6y TeHr-
~aMa M Ba M' arpn HH3H~HHHr i~aepHAa SwicaAa y3 KyHHHH
caK-'iaftAH. Mat*yMKH, M M KecyBHH hh3hka3h arpH hh3hkhhht
M Hy~TacHAa ypHHMa ~och;i -khjihih ynyH M' Hy~rTaHH M HyK-
Tara neKCH3 HKHH”auiTHpHS Ke”iHui KepaK. By ”“~o”Aa, ht>hh

S XxX2—=xX y2 yt.

6y~raHAa (6) HHHr KypHHHIiiiH, ,/iHMHTra yTH”"ca

Vv (7 Ax>4 Byt4 D , __ »

y y*- Bxx+ Cyt+ E ' " K}

6y~aAH. ByHH KyHHAarHna COAAa.rcaiiiTHpHiiJ mymkhh:
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(Ax, -j-By, + D)x + (Bx, + Cyl-(-E)y —
= AX\ + 2Bxxyx+ Cyj + Dx5-j- Eyx;
CyHHHr HKKayia TOMOHHra
Dx, + Ey, -fF
hh KymaMH3. By 30.rcua (3) ra MyBO(J)HH:
(Ax, -f-By, + D) x -j- (Bx, -\-C.y, + E)y 4-
(Dx, -j- Ey, - F) = 0. (8

M37aHraH ypHHMaHHHr TeHr~aMacH rnvHnaH HdopaT. MnKapHJi-
raH TeHr*aMaHH CHMMeTpnK (flopMana e3nm MyMKHH. ByHHHr
ygyH (1) TeHr*aMaHHHr gan tomohhhh ynnHirn (z) KoopnnHaTa
ep”aMH 6n”aH 6np jkhhc™h (JjyHKnnara an”~aHtnpaMH3:

Ax2+ 2Bxy + Cy2+ 2Dxz + 2Eyz + Fz2= 0,

dynna z = 1SyjiraHna, aBBa/irn (1) TeHr*aMa 30CH/A dyviann.
Arap.ua 6y TeHrviaMaHHHr nan tomohhhh ~HC”a”a 2F(x, Yy, 2)
6n~aH 6e/irHMab o~caK, y “o-nna:

Fx= Axt-f-Byx+ D,
Fyi= Bxi+ Cyx+ E,
FZ =D xx+Eyx+F.

By~apra acocaH (8) HHHr .KypHHHiuH dyHnaft dy”iann:
XF'Xi+ yF'y+ zFZ= 0. (9)

3hhh (1) 3rpH HH3HKHHHr Al(x,, y,) Hy"TacHHaH yTraH Hop-
MaNiHHHr TeHr*aMacHHHTy3aMH3. J/MyMaH M (xu y,) Hy~TanaH
yTraH ”~ap KaHnan Tyrpn hhshkhhht TeHmaMacn

y—yl =k (x — xi) (10)
dy.nanH. ypHHMaHHHr k' SypnaK KO03(j)$nii.HeHTH yHHHr (8) TeHr-
viaMacHHaH aHH”aHann:

r/_ __AXx, -f Byl£ D
~ Bx, + Cy,+ E

llopMa~h M (xj, y,) Hy~Tana ypnHMara nepneHHHKy”ap dyji-
raHH yqyH

u___ 1 _ Bx1l+ Cy,4E

K— k' ~ Ax,+ By, + D
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By (10) ra i“yHH”ca, HopMa”HHHr TeHr”aMacn
(AXt+ 5y, + D)(y— vy, — {Bxx+ Cyt-fE){x —xX =0 (11)
6y;i3AH.

84. HKKHHMH TAPTHBJIH 9rPH MH3HI"HHHr MEKCH3
y30KJIAUiIrAH Hyi"TAJIAPH BA ACHMIITOTAJIAPH

Oapa3 KH7iaft*HK, hkkhhhh TapTHC”H arpH hh3h”™ Gepn”raH
Sv”~chh:

Ax2-j- 2Bxy -f Cy2+ 2DXx + 2Ey + E = 0. (1)
Hkkhhhh TapTHS?H arpn HH3HKHHHr acHMnTOT3JdiapH Ae6, rnyH-
Aaft TyrpH HH3H”apra aftTH.naAHKH, yjiapAarn neKCH3 y30”-~am -
raH Hyj*"Ta arpn hh3h” Hy~Ta”apHra neKCH3 HKHH”auiH6 Ke;iaAH.

ByjiapHH H3*am Ma”caAHAa aHr amaj\

y = kx + |1 (2)
TyFpH HH3HK 6Hjl3H (1) HHHr y3apO KeCHUIT3H Hy~ATSCHHH TO-
n3MH3. (2) HH (1) T3 IMYftCSK,
Mx2+ 2Nx + P = 0, (3)
6yHAa
M —A + 2Bk + Ck2
N= (B+ Ck)l+ (D + Ek),
P=Cl12+ 2EI + F.
Arap (3) TeHr*aMaHHHr H~AH3%apH Xu X2 $apa3 KH.riHHca, (2)
ra acocaH
y = kxx-+1
y2— kx2+ /
6y"H6, (xu vy,), (X2, y2 Hy~Ta”ap aHH”aHaAH.

Arap XX Ba X2 H;iAH3;iap ~a”HKHft Ba ~ap xh;i 6y~ca, (2)
Tyrpn HH3HK (1) hh hkkh Hy~Ta”a KecaAH, arapAa XX Ba X2
MaB~ryM 6y~ca, KecHHiMaftAH Ba arapAa xt= x2 vy, = y2 6y~ca,
y ”~o”~Aa HKKatia Hyi*Ta Snp”auiHS, ypHHMa ~och” 6yviaAH.

3hah neKCH3 y30iyiamraH Hy~Ta”apHH aHHK”"aHMH3. ByHHHr
ynyH ~2aHAaft mapT 6H”aa (3) TeHrJiaMaHHHr *en Sy~MaraHAa
CHTTa HCKCH3 K3TT3 H”MAH3H GyJIHHIHHH 6H~HIU Kep3K. A~re6p3-
A3H M3i>JiyMKH, 6yHHHr ynyH (3) TeHr*3M3Aa M = 0 6wihuih
TCO3HM B3 KH(])OHAHp, gKH:

A + 2Bk + Ck2= 0, (4)
6yHAaH
k =-B+*YB>-AC (5)
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JleMaK, HKKHHHH TapTH6.1H 3rpH HH3HI"HH HCKCH3 y307”amraH
HyKTaAa'KecaAnraH hkkh flyHa"Hm 6op, ht>hh hkkhhhh Tap™ 6-
vih arpH HH3HKHHHr yMyMaH HKKHTa neKCH3 y3oiyiamraH Hy"-
Ta~apn 6op. Arap

M = B2—AC > 0

6yjica, (1) 3rpH hh3hk HKKHTa ”“a”H”~nS neKCH3 y30KJiamraH
Hy~Tara sra 6y;iaAH; arapaa M < 0 6y~ca, arpH HH3HKHHHr
neKCH3 y30ipamraH Hy~TajiapH MaB~yM 6y~aAH; arapAa M = 0O
6yvica, 6y ”~o”iAa HKKa”a neKCH3 ysoK”iamraH Hy~Ta”ap 6np-
jilamn6 KeTaAH.

Arap”~a (3) TeHr“iaMaHHHr HKKa”a hm h3h HeKCH3"iHKKa aft-
~aHca, 6y ~o-iAa M = 0 Ba A&/= 0, Skh

A + 2Bk + Ck2= 0,
(B+ Ck)I+ (D + Ek) = o.
By ~cwia Y= kx 4-1 Typpn hh3hkhhhf 3rpn hh3hk SHJiaH 6np-
~amraH HKKHTa neKCH3 y30K7iauiraH Hy~TacH 6y;iaAH, eKH6om -
Kana aftTraHAa y = kx-\-l srpn HH3HKKa acHMnTOTa SyjiaAH.

KefiHHrH HKKH TeHTJIHKHHHr HKKHHHHCHAaH

1 Ek /
B+ CT » <6>

k HHHr ki Ba k2 KHfiMaT”~apn (5) AaH aHHiyiaHaAH; AeMakK,

D + EKk,
/)= - B+ Ckx'
D + Ek,
/2= - B )cCkg

HaTH*aAa, acHMnTOTa TeHr~aMa”apn
y = kIx + i,

y = k™x 12
6y~raAH.



\% ~ 'H'C'BI/'HJjaV
BwmXto odBEX dxawBHtf hhhh hbji/Xq bjg bjxbhdXdXx Xg
‘ngvw&g wrrnkk nvwvgonH vzdvvdvwvd nvzvEg wavvvdvv
vzdiudwvng nhnndng dwowvvg nhnninm vgvoX <« ‘vovEg vw
-m£k nvwvgonH vzdvvdvwvs nvzvEg qvovvvdvv vzdwowvng
n-hnnnnn  'dwdwvng dng rBtfHBJimk bVoc*h ghi/hM BhcMmog
mHIfBi/Ag emnXM BJdBfdBXBa HBjifXg ~ hxh9hUuh(d)c{)gom MBhdXg
dxaWBHtr HBJI*Xg if HXHaHtlH~CpeOH HBhdXg BhHHDHB BDtfXg
BWmXM HBXBgDHH BjdBtfdBXBH HBJIfXg if HXHaHtlH~cJjeOM HBhdXg
‘dxaiMBHV HBJi/Xg tifHXHantiH”~eoH jiBhdXg ‘MBwa'ii' 'HI/HBwdBJeX
HB"C"mHdHXmBWL-B odBeX HH fif Ba if HXBWHHk jhhhX HHS.B fHd
-X3WWHD HBXBgDHH BJ BH if HHOWOX UBh JHHHHHIAIH3X Xg

@ ‘0= ,wo + +ylo+v e
:hhmwXw mnsa BhuJBtfHAXM ‘gHEB~xXM HBVKEdx-ew hh (9)
«Aigvv$g wdvrvdvu odvs$ ndvvdwdwvng vnwvbc znnnfi
vgvok hvzvwvE£q mvxdvw znnnbmzn'h ndze hh<ib ‘Btfifok Xg
‘MBwa'iT'  'Ht/HBivirXg ~Hirjog bj y hxbwhhM jhhh $ bh HtfBiz-"g

Cc9) f-“ =M

‘bdl-hhXM bj (9) Xg ‘HXhX HHBJ”Xg

“za= B
Btfi/ok Xg DVxbMhMb” eHtrHBKi/Xgtoni/"Jog bj if hxbwhhM jhhh
BtftftOk HBNBKJI/Xg HEBHdBW JHHHMHEHh HdJ6 HH'LB ‘BtflfOk HBJIfXg

0= OV — E&~odng 'HU'BdBJcX WBK tif BITHBJABJeX  ‘gHifXg Mhit
-jog BJ if HBwWXwX HXBWHHM JHHH yif BtfHBJBABM BJHXg HD'BI/Xg

itD+ g \Y
va+ v n

BDHHfHk EBdBt)) ,}f HXHSHUHCHCpGOH MBhdXg JHHHAX3WBHir ‘HBS'hXq

(e) ‘o=3y + a + t(yD+a) tx{va + v)
hhmwXw muea BhHIB'n'HHXk hhbwbifithdx (")
'ngvwfc nvgriEvndvvr
znnnA ndvvdwdwvng znnnhnenh ndze nvgnwdvui n-hnnynn
‘HBWatr ‘HirBXBDdXM HHMHEHh HdiXx HBJIX HBffHEBMdBW JHHH
-MHEHh HdjS HH'IK ‘HBJxX HB'CHDBXMXh HBjmHD3>I JHHHABIfMHEHhA
Hdjxx 0= 3 + &+ Xg" B9 0= a + 6g + XV bwbi/\ih3x ft)
'HCBI/'Xg &EIfq.BW
HHBHG XBdogH HBITMHEHh HdjXx JHHHdxaWBHt? HHg,B ‘jHHHHHdX MHd

~93 ndvvdiawvng enrtniinsrth ndse nvgnidvi rihnnyypj gg 8



-X9H03J HBJHBtfEH HAhA HHBJtfAg HI/BJKBdBtr HhHHdHg HBXBgOHH
bj (t Ba ar bwbi/Zjh3dx (g) ‘HBwalT ‘Ag -hhhwAw ihhe3 BtiVHBm

(1) 0= i3+ 6D+ xa)n + (a + 6s + *v)

HHA ‘HAhA HHBJtfAg
3+ &+ xg = (rt‘'x) VvV

la + tg+ xv=(*%Yy

BffBWBIMH3A Ag ’'XBdogH HBtfHArn HOBWBI/UH3X
JHHHAXSWBHtf HHL K ‘JHHHHHJA HHdx3W03J HBJHBfSJ~ 'HITBI/Ag

(e 0= (* 'x)dy + (K "X)x

‘BtfHBJI/Hto EBdBtJ) & ‘X HOWBK HHdABIi'BXBHH'E'doOH HhaAdBJEA ‘HH9
0= («x« N+ o(acte
( ¥)Y ( x)y

:hb303b bj (g) HJIBtr(J)BdIJBdBH hbjxA bVicodc m iitfo
bitheA jhhhbxHAh (°<C ‘°ar) nmog dBirBXBHHirdoo>j ‘(is 8) h'c'eitA"

0= (°<C°y)fz + 11c( ‘°x)ys +

Lbr( *x)¥z+ V¥D+ FgZ + \*V

HniHHHJAM JHHHBNBIi'JHaX (1) ‘BOHHIT
-H5j EBAB(f) /C+ I(C= <tBa °X + IX — X HHT.K ‘BOimdHhAH BJBXMAh
Am Hmog dBifBXBHHtrdooH ‘gBir"BD HHHdABIii-rnmrBHAij jHHHdBIAA
dBjy "HHOfAg °<t bh °X adBirBXBHHirdooH jhhhbxMAh mjeVhobx
-dA JHHHHDBxdodHg HBirdBi/dBXBa Ag ‘hhl-hbithM EBdBcj) mH'c'BirAg

2 j+ xtf=6

HDBN
-EI/UH3X JHHHdBfdBXBa BWWBk HEJtfAg % HdBIMHOHtIH(j)(fleO>I MBh
-dAg Ba HBJirAg waifirBdEH odBsA Bl/irak: A ‘HBOIimM EBdBt}) gatf
dxawBdBH HhaAdBJEA hh / Ba OBwdBJEA hh q BirdBJy 'HHOIi/vCg

y - 0= 3 + &3Z+ xqz + 26 + txgz + XYy

HOBIMBITIJHaX JHHHMHEHh HdjG *MHI/HBirHM
EBdBcJ) -EHWBUOX HHHdxaWBHV JHHHMHEHh HdJG HI/gHXdBX HhHHM
-HH ‘gHHBfOOOB BJ(})Hdq.BX Ag 'HHVe HBJXHB HHHHAA HHdx3W03J
HBJirAg U-HDOk HBtfHdBIfBXMAH BxdA JHHHdBirdBXBa WdIfVUdBU
HJBiIrmHI"BHAH HBJinidag ‘gav HdxaHBH'C' JHHHMHEHh Hdjg

HdVvITdiawYHtr JHHHMHEHh HdJ6 HITaHIdVJ HhHHMMH 98 §

noow-vw ymdiswoa? eHtJHVWvvenax unvdgaevv nvvMvdvg nhnnwxtf 995;
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If $73apo nepneHAHKy”~ap 6y~raH ~yuiMa AHaMeTp;iap arpH mh-
3HKHHHT 6om ahaMetpijia-ph 6kh yHHHr y~~apn AeftHJia-
aul By ~o~rAa kk' + 1= O(nepneHAHKy-iap/iHK rnapTH) Ba 6yHAan

* kk'=—1, (8)
Gkh 6y (7) ra i"yHH”ca,

A+ B{k + k)—C =0,
CyHAaH

k+ k= -2~ ¢ . (9)
(8) Ba (9) ra Myboclihk k Ba k' ymeéy

K2JIr"TTAKk— 1= °. (10)

eKH
Bk2+ (A-C)k-B =0 (11)

KBaApaT TeHr“iaMaHHHr H~AH3Jiapn Sy”~iaAH.

By TeHraaMaAa

(A - C)2+ 4B2

~aMaBa~T ho”ia3h KaTTa 6y;iraHH ynyH, ("11) TeHr”iaMaHHHr vu\-
AH3”apn ~aiHKHH Ba “~ap xh;i Sy*aAH. By acs M3pK33/iH arpH
HH3HKHHHT HKKHT3 ~a"H~"HA y”~H 60p.7IHFHHH KypC3T3AH.

MapKa3H SynMaraH arpH hhshkhhht ~aMMa AHaMeTp~iapn
y3apo napa”e”ib 6y~raHH ynyH, SyHAaft arpn MH3HKHHHr Kym?*
Ma AnaMeTp~apH 6y~"MaftAH. ByHAafl arpH HH3HKHHHr e;iPH3
6nprHHa yi"H 6yJiaAH Ba y TerHiMH napa”~”e”~b BaTap”apra nep-
neHAHKy”ap 6yviaAH. nepneHAHKy”apMHK map™ SyfiHna
1 + kk' = 0 ekH SyHAaH

Ckh (6') ra acocaH

By (4) ra i"yHH”ca, MapK33CH3 arpa hhshkhhht Yyi*"H yqyH
TeHr " I3M3 >{OCH" 6y~3AH.
Muco”~ 1. SrpH MH3HKHHHT TeHTAN3M3CH 6epHAr3H:
X2— 2xy -fy2+ y —1=0

ByHHHr x + 2y = 0 TyrpH hh3hkk3 nspa”.ae”b 6y;iraH B3T3p-
~3pr3 HHcCaTaH KyUJMa AH3MeTpHHHHr TeHTAN3M3CH TONHAICHH.
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Barap”apHHHr SypHaK KO03d)(]>HUHeHTH K= —— 6y;iraHH
ynyH 6y;iapra ~yuma AHaMeTpHHHr TeHr~aMacn

fAX>Y)—\rfAXiy) = Q
Oy”~a”H. BepH”~raH MHaviAa:
fX(X,y)=x~y,

fy(x,v) = — x+vy + 4r

6X — 6y — 1=0.
M hcoj 2. yuiéy arpn MH3H"HHHr dorn AnaMeTp”apn to-
ithvichh:
5X2— 4xy + y2— 2 = 0.
fx{x, y)= 5x— 2y; (Y, y)= — 2x + y;
5a; — 2y + ft(— 2a:+ y) = O, (A)
OyHHHr SypnaK KoscJjcfjHU.HeHTH

oo 5K
t = Ko

3rpn MH3HKHHHr 6om AHaMeTpn y3HHH HKKHra SyjiaAHraH Ba-
Tap”apra nepneHAHKYyjiHp 6y;iraHH ynyH

1+ ftft' = 0 6kh 1 + . ft= 0 ekH ftz— 2K— 1= o,

CyHAaH
ft, = 1+1/72, fta2=1-1/~2,

AeMaK, 6oui AHaMeipyiapHHHr TeHr~aMa”apn (Sy~ap A ra jjy-
flH"~ca):

(3-2K~™);x-(l-v~2)y =0,

3+ 2V~=2)* - (1 +V~2)y = 0.
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(9) 3KV 9 = 1&D + IxgZ + "{*V

‘Htfei/,Ag
ehHIB'C'HHXM  HmHHHAAjI  JHHHBWBL'JH3X (1) HAhA JHHHATJ
(9) D~ m—=(qv)fz

11V
DV ~7.fi

JIV—Iz9+ i3V + 30az —DrO

= J H--zomom- 3V —iQ-—momo- =(a Ilv) fz
309 - zZ3V+ 309 - DO ’

iBOfHHAM HdBI/'BDOCHH JHHHABI/'A HJB'C
-t])BdJBdBU-28 HBJi-5 BJHHdA JHHH q Ba V HJBtfHA9 dBjy -H'CBI/Ag

(t0 J+ q3+ V(= (qg‘v)f
‘MBDIrO BJdOgHiq.G HH
(Z) ‘gwraAM hh j + gqg + vqg bjhhowox bitommh JHHHAg ’'HTBI/Ag

0= qz + vg + o + qvgz + vy
Btrjoh Ag 'eHWBNnIAM HHdBi/A BdJHAo0 ‘ghdnx
-IJBuAm BJ q HHHOHhHHHMH B3 BJ V HHHOHhHHdAHg HBtfdBI/'Ag
'0=3+qj+ vg
“O=0+qg+ W
IHITG HBJHBI/'MhHB HBI/Hg BW3X

-OHD AgmA HdBI/'BXBHH'C'dOOJI g Ba V JHHHMHEHh HdjG H/EBxdBW
HBDO3B BJ (g) HJIB'Cc)BdIBABn HBJIXA dBBBdBg HBI/Hg JHHHAU]

<Z) '‘J+ Q32+ VQZ+ zQD+ gqvgz + vV = (‘'®)/S
BtTHAg

(0 6= {g™fz+ Vo+ IPaz+ Xv

HOBWBI/UHaX
JHHHA BVICOk HBJL-Ag BITHraOg dBI/'BXBHHEJOOH HEBMdBW JHHH
-toHEHh HdJG HirgHXdBX HhHHMHH MHtJjOaAw BJC|)BdJBdBU HBJX"

rnHdHimvirvtrt/OD

HHHDVWV1TJH3X JHHHMHEHh HdJ6 HITEVMdVW ’'98 §
1. mifl Yor7-n/>r2y

noowLVYt yndiawoas “muvwvvzHaj. unvdgazvv nvbxvdvg nhHirxutf ozr;
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cos2a— sin2a= cos 2a, 2sinacosa= sin2a

6y~raHH ynyH
At— Ci= (A —C)cos2a+ 25sin2a,

5t= 5 (cos2a— sin2a)— — C) cos asin a, (12)
6kh
5, = 5 cos 2a — (" — C) sin 2 a, (13)
Skh
\B\ — 452 cos22a — 45 (A — C) sin 2acos 2a
-1-(v4 — <?)2sin22a, (14)
(A, — C,)2— (A — C)2co0s22a -j- 45 (A — C) sin 2acos 2a -f-
-f 452sin22a; (15)

(14) Ba (15) hh KymraHAa
(Aj — Cj )2+ 452= (A - C)2+ 452 /6"

CyHrrH H()OAaAaH (H ) HHHr KBaAparaHH afiHpnS o;iaMH3:
(A, - Ci-)2— (i + Ci)2+ 452= (A - C)2— (A + C)2+ AB2

- 4AlCl + 452= - AAC+ AB2,

eKH
B\- AxCx= 52— AC. (16)

"EaiKapH/iraH a”MauiTHpHin My~HM xoccara araAHp. .X~n”aT-
Aa, )TeHr’\aMa, TyrpH6ypHaoH KoopAHHaTa;iapAa 6a*apH;i-
raH (7) a®MamrapHin HaTHJKacHAa (10) ra KQ.m6, ~aMOH y3 Ky-
pHHHiuUHHH caK-'iaAH; (6) TeHr.iaMaHHHr Man TOMOHHAarH XX Ba
y4 ra HHc6aTaH Ty3H;iraH 6np >khhc”h hkkhhhh Aapa*a™H Kyn
NaANH xyAAH myHra yxmam x Ba y ra HHcSaTaH Ty3H;iraH
(10) HHHr nan TOMOHHAarn Kyn~aA”iHra aft*aHAH. Hkkhhhh to-
MOHAaH (11) Ba (16) ra MyBO(pH:<.

A+ C Ba B2-AC (17)

H(})OAa~ap (})opMa Ba MHiyiop JKH”aTAaH v3hhh <ca”~aC ko-iah;
yMyMaH SyHAaft xoccara ara Cy”~raH jja”HTH Ka6én H(J)OAa”apHH
HHBapnaHT AeftHJiaAH. IlyHHHr yqyH H7) _H(j)oiiajiapH

"AX\ -j- kBXlyx-+o0yj 5np mThhcjih Kyn “~aA”HrHHHHr (7) an-
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MaiuTHpHw 6yfiH4a HHBapnaHTH fl.enn./ia;iH. a f Sypnarn xo3npra-
' Ha 6mjx& HXTHepHH 3ah. 9hah yHHHr KHHMaTHHH myHAaft kh-
jin6 aHHK”afIMH3KH, (10) TeHrviaMaHHHr (xy) ah %aAU flyt; 6yji-
chh. By sea (13) ra acocaH

Bt= Bcos 2a— -j-(A — C)sin2a =0

Sy~raHiia, eKH

tgn = " (.8)

CyviraH ){o;i,na MyMKHH. By nor”a (10) TeHr*aMaHHHr KypnHn-
uih 6yHAaH 6y~aAn: y

A, X- Cir = . (19)

Hkkhhhh TOMOHAaH B, = 0 6yviraHjxa (16) HHHr KypHHnmn 6yH-
A.aft Gy~ann:

— AlICx—B2— AC,
€kh

AlICi=AC*~—B2. (20)
(11) On-ian (20) ra acocaH (19) TeHr*aMaHHHr At Ba C, kos")-
4)nuneHT”apn yrnSy hkkhhhh Aapa>Ka.aH TeHr-iaMaHHHr h”ah3-
enapnaaH nfiopaT:

t2- (A+ C)t+ (AC- B2 = o,

AeMOK,
Ai a+t+ c+VilaT 4(AC—B>) _
A+ C+V A*+ 2AC+ Q ~ IiAC + 4B-
~ 2 _
A+ C+yA2- 2AC+ a + 452
2 _
A+C+ V{A- 02+ 4B2 A A+ C- V(A- Q2 4B
2 e 2 .

IUyHHHr 6njiaii HaTHwaAa MapKa3”®in srpn HH3HKHHHr 3Hr
conaa £kh kuiioiihk TeHr-iaMacHHHHr KO3(ji})Hu,HeHT”apH yui-
6y 4>opMy”a”ap Ch”~uh aHHK”"iaHaAn:

= -Ip(A+ C+ V(A -C)* + 45",
(21)
C.-4-~ +C-VT4=c?2+ «*).

18— 186

X
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rtC ve'

§ 87. MAPKA3JIH/9rPH MH3HKHHHT KAHOHHK
TEHrJIAMACHHH TEKIUHPHLU

S~TraH naparpad>ra MyBo~H~ MapKa3*n arpn hhshkhhht Ka-
HOHHK TeHr”~iaMacH

ANi-cy ™, " (1)

6yHA.a
M = B2— AC. (2)
3hah (1) TeHr”“iaMaHHHr ~aHAaft srpoH HH3HK H(})OAa khjihjuh-
hh TeKiiiHpaMH3. Y TeHr/iaM3HHHr HKKa”ia tomohhhh -jy ra 6y~ i-

raHAa
N X 2+ G'~y2=\ (3)

6y~raaH. By Tenr*aMaHHHr reoMeTpHK MatHOCH yHHHr KO03(f)4)H-
HHeHTJiapnra 6or;iHi<AHp. lllyHHHr ynyH y~apHHHr ycTHAS Typ-
~Hna ()apa3 KH~Huira Tyrpn KejiaAH- M 0 Sy*raHH ynyH yHHHr
ycTHAa hkkh xh.i cj=apa3 kh/ihih MyMkhh: 1)7H< 0 Ba2)Al>0.
3ht aBBa® 6hphhhh ~o~hh TeKmnpaMH3, ht>hh

M =B2-AC< 0 (4)

Sy~cHH. YTraH naparpacj)Aa yuiSy hkkh MyHOcaSaT MH”apH”raH
3Ah:

AX+ C,= A + C, (5)
AlCi= AC-B 2 (6)
(4) ra acocaH
AC > B\

6y sea A Ba C Hmopa®apHHUHr 6np xii*i*HrnHH KypcaTaAH. (4)
ra MybocJ)hk (6) AaH
AtCt> 0,

Cy sea At Ba Ct Huiopa®apHHHHr 6np xh~hthhh KypcaTaAH.
IlyHHHr ynyH At+ Ct Ba A + C HHrHHAH”apn ~aM 6np xhji
HuiopacH 6y~aAH. Hkkhhhh tomoha3h (5) ra acocaH 6y hhphh-
AH7iap y33po TeHr Sy~rsHH ynyH: A, C, Ax bs C, ko3(])})huh-
eHT~iapHHHr Hmopa”apH 6np xh;i 6y~iaAH. IllyHHHr ynyH y./iap-
A3H 6HpHHHHT HUIOpSCHTS AH~”KaT ~H-IHHCS KH(])OH. MSCa”SH,
A hh o~rsHAa, 3r3p:
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a) j4-A<0 6y~ca, ht>hh A Ba A HHHr Hiuopa”~apH ”~ap xh;i
Gyldica, y 3o0;iAa (4) ra acocaH

N> 0, N> 0
LUYHHHr ynyH
AiM 1 CIM_ _1_
A -~ a2’ A b*

4)apa3 i-jhjihhcs, (3) TeHr*aMaHHHr KypHHHuiH KyfiHAarHHa Gy-
.naAH:

£+ - £ % - <7>

By aca jipHM yitiapH a Ba b pan HGopaT Cy.nr3H sjijiwichh
Hdj)OAa KH”aAH,

6) ,4-A > 0 Cyvics, ht>hh A Ba A HHHr nmopa”apH 6np xha
Cy~ca, y 30;iA3 (4) ra acocaH

LUyHHHr ynyH 6y xo;iAa

AM __ 1 CM
A — az2 A — 62

cf)apa3 KH”iHHca, (3) TeHr*iaMaHHHr kvphhhhih ~yfiHAarHMa Cy”~aAHr

X2 y2 .y . X2 , y2 s
— S ~ir = eKH — + ~- = -1. (8).
By TeHr~aMaAa a: Ba y KaHAafi ~a”"HKHfi "HfiMaTra sra Gyvis

o"MaflAH. LUyHHHryqyH y mabj(y m 372;ihhchh h$o0a3 kh/3ah,,
3HAH M HH Myc63T (j)3p33 KH;I3MH3%

M = B2— AC> o. (9)

By ”~o”Aa (6) rs acocaH j41C1l<0, abHH At Ba Ct HHHr hhio-
pa”apn ”“ap xh;i 6y;iaAH. LUyHHHr ynyH Cy ,~0"A3

AM__ 1 CiM __ 1
A — a2’ A V b2

i]>apa3 kh~hhi MyMKHH. By ”~o”™Aa (3) TeHr.i3M3HHHr KypHHHuiH
KyfiHAarHH3 Gy-naAH:
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Skh

By sea hphm yi®apH a Ba b ash HeopaT 6y;d{ rnnepSo”~aHH

H()OAa muiajiu.
M hcoji. KyflHMai'H TeHr*aMaHHHr reoM ellTgHK Ma-bHOCHHH

TeKuinpHd, yHHHr k3hohhk TeHr*aMacH Ty3H"NCHH:
5x2+ 4xy + 8y2—32x —56y + 80= 0.

3rpn gH3HKHHHr >hhchhh aHH~Jiaiu ynyH A Ba Af HH 3%h-

cob;iamra Tyrpn Ke”aAH:
5 2-16
2 8—28 - 1206, A <A< 0.
-16-28 80

B2—AC = 4—5-8= —36<0.

M =
JJeMaK, Sepa”~raH TeHwaMa ~a”H”~HS 3~"nncAaH HdopaT. yHHHr

K3HOHHK TeHTAiaMaCHHHHr KypHHHHIH:

A

Aix* + Cty2= -A-,

AN~ 1A + C+ ViA-CT + AB2]
= 4-[5+ 8+ / (5-8)s+ 4-22]1=9;
Ci—\-[A+C-V{A-C)2+ 4B2} =
= 4- [5+ 8-1/(5 —8)2+ 4-22]= 4;
SRS -}

M -36

a*HncHHHr k3hohhk TeHr”aMacH

ox2+ 4y2= 36,

XleMaKkK,
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§ 88. MAPKA3CH3 9rPH MH3HI<HHHr TEHnNi AMACHHH
COfIMJIAUITHPHLU

3rpn HH3HKHHHr MapKa3H HeKCH3 y30KAa 6y”~raH *o0jiAa
M = B2— AC = 0 €kh AC = B2 (1)

6y~aAH. Hkkhhhh TapTHS”H arpn HH3HKHHHr yMyMHft TeHr.ua-
MacHHH o0;ih6 yHHHr HKKa”a tomohhhh A ra KynanTnpaMH3:

A2x2+ 2ABxy+ ACy2+ A (2Dx + 2Ey+ F)= o0,
5kh (1) ra acocaH:
(Ax + By)2+ A (2Dx + 2Ey + F) = o- (2)

TeHMaMaHH coAAajiauiTHpHin Mai*caAH 6hji3h KoopAHHaTa
y"apHHHHr fiyHa"Hm”~apHHH y3rapTHpaMH3, MacaviaH, yHH 6n-
pop a 6ypnaKKa afl*aHTHpaMH3. By ~o0”Aa a™MauiTHpHm (f)op-
My.na.iapH KyfiHAarnna 6y.iaAH:

X = XXcosa— vy, sina,j

y = Xtsina+ y,cosa.lJ
By.iap (2) ra Kynn”~ca:
\A cos a— yj sina) + B (Xxsina-fy,cosa) R |
+ A [2D (Xtcos a— vy, sin a) -)- 2E(Xtsin a4-ytcosa) -f p] = O,

Okh
[*4 cos a-f Bsina)x, -f (Bcosa— Asina)y, J2-f

+ A [2 (D cos a-f Esina) xt-f-
+ 2(Ecosa— D sina)y, -f F] = 0. (4)

Xo3Hprana a HXTnepnn 6ypnaK sah. 3 hah yHHHr KHfiMaraHn
iuyHAaft aHHK”afiMH3KH,

A cosa-f Bsina= 0

Okh
tga= — jf (©)

fiJ/"CHH. ByHH 3T3TH6opra o.ih 6,
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N —(Bcosa— Asina)2
P —A{D cos a-fEsin a)
Q = A(Ecosa— D sina) (6)
R = AF
<J)apa3 KH”~HHca, (4) TemviaMaHHHr KypHHHuiH gyHAaft gy/iaAH:

Ny2+ 2Pxl + 2Qyl+ R = 0.

(5) ra acocaH tga Mai>./iyM gyaraHH ynyH yHHHr epAaMH gnjiaH
~aMaBa~T (6) AarH sin a Ba cos a hh aHHK”am MyMKHH. ,H,eMaK
(7) HHHr >$aMMa Koa~tfwuHeHiviapH Ma-b”yM gy;iaAH.

(7) TeHr"iaMaHH HHa coAAa”auiTHpHui MaKcaAH Sn”aH Koop-
AHHaTa”ap Soluhhh gnpop (a, b) HyKTara KyMHpaMH3. By "o;i-
Aa a“MamrapHui (JjopMy~a~apH

XX= X+ a, y,=y+ b
gy”aAH Ba (7) HHHr KypHHHuiH

N(y + bf + 2P(x + a)+ 2Q(y + b)+ R= 0,
eKH

Ny2+ 2{Nb + Q)y + 2Px -f (Nb2+ 2Pa+ 2Qb+ R) = 0 (8)

gy”aAH. HyKTaHHHr a Ba b KoopAHHaTa“apHra myHAaft KHHMaT
TaftHH KH~aMH3KH,

Nb+Q = 0, Nb2+ 2Pa+ 2Qb+ R=10

gy~"CHH. By aca

& = --%$* *aJT +2Pa-"~-+ /2=0
£kh
Q@ —NR
2PNa — Q2-- NR — 0 6kh a — 2PN

CyaraH )OJiAa MyMKHH. By norAa (8) hhht KypHHHuiH gyHAaft
gy~aAH:

Ny2+ 2Px = 06kh y2= -2-£-Xx, (9)

4.

6 kh

4>apa3 i“H"HHca,
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y2= 2px (10)

Oy/iaflH Ba6y napa6oJi3HH Hcjx)Aa kh~”i3ah.

p HHHr KHHM3THHH aHH%jiam yqyH (5) A3H sina Ba cos a
HHHr KHHMaivjapHHH aHHK"iauira Tyrpn Ke;iaAH. ByHHHr yuyH
(5) HH

sin a A sin a cos a

________ = gl ekH a

k3Ch e3H6, yHA3H ym#6y jjocH”a nponopuHHHH Ty33MH3:

sina __ cosa __ Y sin2a+ cos2a __ 1
-A B y A? + B2 y a2+ B*
Jl,eM3K
— A B
Sina= - — = ro, COS a = — . (11)
/ X2+ B2 y A2+ B2
(6) ra MyBo~n~
P_ ABD —AZE
y a2+ b3
N = ((~AA = A2+ B\
A2+ B2 )
/ieMaK
P _ A(AE- BD) f A*(AE — BD)'1
P N a2+ £31:425-£2 v (A2+ B*)1
AZ(AZE2— 2ABDE + BW2)
(42+ B33
AZAZX2- -2ABDE + ACD2
(A2+ Acy
(- AE2+ 2BDE- CD2 / A
(4 + C)f “ 1/ A+ 03 ;
mlyiikH B~ .4C = 0 6y*raHA3 A= — j4£2+ 2BDE — CD26y-
H3THJK3A3
(-4 + C)» (12)

/2= AC SyviraHH ynyH A bs C HHHr nuiopa”spn 6np xh;i
fiy/MAH. A HHHT HUIOp3CHHH ~3M3BaKT MycSaT KHA"HHI MyMKHH.
1JlyiiHHr ywyH (A -f C) hh MycSaT 4)apa3 ~h;ih6 6y~"3AH. Hk-
KMH'IH TOMOHA3H

oV
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A= — AE2+ 2BDE- CD2= — (AE2+ CD2— 2BDE) =

= - (AE2+ CD2- 2£>£]/AC)= — [EV~A— £ YC )2< o.

IMyHHHr ynyH napa6o;i3HHHr ahckphmhhshth ~aMaBa”T msh-
(J)Hft 6y;ia/iH Ba pafHKa;i ocTH”a Myc6ar coh SyjiaAH. HeMakK,
p — ~aMaBa"T Ba Myc6aT coH”aH HfiopaT.

IlyHHHr Sn~aH, 6y 606/iarH TeKuiHpHuUiHHHr HaTHJKacHHH
ym 6y >Ka/iBa®i Sn”~aH TacBHpjiam mymkhh:

M <o Af> 0 M=o0
A-b. <0 sjijihiic
A=£0 ranep6oJia napa6ojia
A-\ > 0 MaBj®yM sjijinnc (
HKKHTa 6Hp-6HpH- HKKHTa 6np- HKKHTa napa;i-
A=0 HH KeCyBHH MaB-  BnPRRD KESVET gieib TyFpH
>yM TYPPN sh3nk e sk MH3HK

Ax2+ 2Bxy + Cy2+ 2Dx + 2Ey + F = Q,

A B D
A= BCE
D EF

M = B2— AC.
CaBOjijiap Ba Macajiajiap

288. KoopAHHaTa yi“apHHH napa”iJie®b a”MauiTHpHm HaTH-
HtaCHAa HKKHHHH T3pTH67"IH arpH HH3H~ TCHrJiaMaCHHHHr KO03(J)-
(H)HHHeHTJiapH KaHAaft y3rapa,a.H?

289. Hkkhhhh TapTH67iH arpH hh3hkhhht MapK33H KoopjiH-
H3T3”ap SouiHAa Sy~rsHAa TeHr*3M3CHHHHr KypHHHuiH ~aH/iaii
Cy~aAH?

290. Hkkhhhh TapTH6;iH arpH HH3HKHHHr MapKa3H 6y~"HUIH
ynyH ~naafi iuapT MaBacyA?

291. Hkkhhhh TapTHS~H arpn hh3hkhhht MapK33H KaHjiafl
TonHJiaAH ?

292. YUIBY arpn hh3hkhhht M3pK33H toiih.7ichh:

X2+ y2+ 6x — 4y— 3 = 0.
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283. yrnCy arpn mh3hkhhhf MapKa3H tohh”chh:
3x24 10xy + 7y24 Ax+ 2y + 1= 0.
294. yinSy arpn.HH3HKHHHr MapKa3H toiih/chh :
2x2— 3xy —y24 3x 4 2y = 0.
295. yiu6y arpn HH3HKHHHr MapK33H toiihjichh:
9x2— 6Xy 4 4x 4 3y 4 10= O.

296. Hkkhhhh Tap™6”H arpn hh3hk AHaMeTpHHHHr TeHr”a-
MacH KaHAafl Ty3H.aaAH?
297. 9rpn HH3HKHHHr TeHr~aMacH
y2— 4xy — 4x + 3 = 0.

ByHHHr 6x — 5y + 3= 0 TyrpH hh3hkk3 napaji.ne.nb Sy~raH
BaTap;iapra HHc6aTaH AHaMeTpHHHHr Ba 6y AHaMeTpra KyuiMa
6ynrm hkkhhhh AHaMeTpHHHHr Tenr~aMacH tohhjichh.

298. 3rpn HH3HKHHHr TeHnnaMacH SepHJiraH:

3x24 2xy 4 2y2+ 3x — 4y = 0.
Arap gyHHHr AnaMeTp;iapHAaH 6hph x 4 2y — 2 = 0 6yjica,

yHHHr 6y AHaMeTpra HHcSaTaH “yuiMa dyviraH AnaMeTpHHHHr

TeHr*aMacH ”~aHAafl 6y;iaAH?
299. 3rpn HH3HKHHHr TeHr”~iaMacn 6epH;ifaH:

y2—4xy — 4x +[3 - 0.
ByHHHr KOOpAHHaTa”iap SouiHAaH yTraH AHaMeTpHHHHr Ba 6y
AHaMeTpra HHcSaTaH tjyuiMa 6y/iraH AHaMeTpHHHHr TeHr~aMacH
TONHMNICHH.
300. 3rpn HH3HKHHHr TeHr-naMacH 6epH”raH:
y2— 2xy 4 3x24 2y — 4x — 3= 0.

ByHHHr (1, 0) Hy~TaAaH yTraH AHaMeTpHHHHr Ba yHra KyuiMa
SyjiraH AHaMeTpHHHHr TeHnnaMacn Ty3H”icHH.
301. 3rpn HH3HKHHHf TeHr*aMacH 6epH”raH:

4x24 2xy — y24 6x 4 2y 4 3 = 0.

ByHHHr opAHHaTa yi“Hra napa.zi.7ie.7ib SyTiraH BaTap;iapr a HHcCa-

TaH KyuiMa AHaMeTpn tohh”chh.
302. KyftHAarn TeHr*aMa”apHHHr reoMeTpHK Ma-bHo”apH

aHHK-'iaHCHH:
1) Xx2— xy 4 y2— 3x — 3y = 0.
2) y2— 2xy -f2x —y 4 2= 0.
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4) X2— 4xy-f-4y2+ 2x —2y— | = 0.
5) 5x24- 4xy + 2y2— 2x — 4y — 1= 0.
6) 8x2- 12jcy + 3y2+ 2x- 4y — 1= 0
7) X2— 2xy + y2— 3* + 3y + 2= 0.
8) x2— 4xy + 4y2+ 2x— 2y — 1=0.
303. m HHHr KHHMa™ KaHAaft 6y;iraH,aa
2X2+ mXy — 3y2— 4x -j-9y — 6= 0
TemviaMa HKKHTa Typpn mh3hkhh H(])OAa
304. m HHHr khhm3th i*aHAafl Gy”~raHjia
a24-2my2— x 4-y = 0

TemviaMa napaGo”aHH H(f)o,a.a KH.aa/m?

305. KyflIHAarH arpH HH3HK-TapHHHr TeHr”aMa”apn 3Hr coflAa
30/ira Ke~"THpHACHH:

1) 5a:24- 4xy + 8ys- 32a:- 56y + 80 = 0.
2) 16x2- 24xy + 9y2+ 10jc-70y + 75= 0.
3) 5x2+ 12*y — 22a:— Ily — 19 = 0.

4) 3y2+ 12a:+ sy —7=o.

5) 5x2-f 4Aly + 2y24- 2X - 4y — 1= 0.

6) 4y2- 4xy + a2+ 6y — 2a:+ 2= 0.

7) X2— xy f-y2+ 2a:— 4y = 0.

8) a:24- 2xy 4-y2— 2a:4-y = 0,

306. FlapaSo”aHHHr TeHnaaMacH

EyHHHT yKH aHHK-iaHCHH.
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§ 89. <DA3OfIArH HYyf*"TAHHHr KOOPfIHHATAJIAPH

1. KHTo6HHHr Ghphhhh Sy/iHMHAa TeKHCMHKAarn iuaK”ap
6w~aH Maiupyji 6y;iraH 3Ahk. 9 hah 6Y hkkhhhh 6y;iHMHAa ~aM-

z

1Mana 125.

mb 67;iaocapH 6njiaH 6np TeKHcviHKKa JKofi*ama 0/iMafi.a.HraH
tuaK/uiap 6H”aH 6kh (J)a30 makK;iZ/iapH 6H”aH Maiupyji 6y~aMH3.
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MP Ba M'N' y3apo napa”jierb SynraHH ynyH M N 6una\i
npoeKUHH y~H opacH”arH 6ypnakK MN 6iuim MP opacHaarn
9 6yp>iarH 6y~aAn. 3h,h{i P Hy~TaHH N Hy~Ta 6n”aH Tyram-
TnpaMH3. ByHHHr HaTHHcacHAa TyFpHOGypHaK7iH MNP yqSypnak
~ochji Sy~iaAH, nyHKH M P Ba NP y3apo nepneH.zuiky.aHp 6yn-
raHH ynyH, yHSypnakKHHHr P 6ypnarH Tyrpn G6y.najiH. AeMaKk,

MP = MN cosq
6kh
AYN' = MN cos g (1)

MyHKH mak~fla MP = M'N' s~rh. KecManum uyHaAtiiuu 6uao,h
npoeKUfUH y~untim uyHCiAiiiuu Cap xua 6yAzanda npoeKU,iifi-
huhz uuiopacu. uyc6am ea 6up-6tipuza mecKapu GyAzanda —
Mawfiuu 6yAadu. ByHH (1) (JopMy.na ohh”~ KypcaTMOiyia.

XaKHKaTAa, @> Sy~raH”a cos < 0 Ba 6y ~o~/ia M N Ba

M'N' HHHr Huiopa”™apn y3apo TecnapH 6y.aa.aH. IllyHHHr 6H”aH,

<fia3odazu KecManum yi<,dazu npoeKU/UHcti: KecMa 6uAan ynum

npoeKnuHcu, opacudazu 6ypiaK KocuHycunum npoeKU,UHAaH-
zau KecMa 6uAan Kynaumuacuza mem.

3hah chhhk HH3HKHHHr y~AarH npoeKUHHCHHH TonaMH3.

Maca”~aH, ABCDE HHHr npoeKUHHCHHH Ton”“m ywvH yHH Tam-
27

khji 3trran AB, BC, CD, DE HHHr XX'YV,MVWVi npoeKUHswiapHHH
TonaMH3 (rnak/i 131). LUakOira MyBOo()HK ABCDE hhht npoei<-
11.HHCH

AB'+ B'C+ CD'+ D'E'= A'E".

MKKHHUH TOMOHA3H A'E' rarHrH ABCDE CHHHK HH3HKHHHr A
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nil E HyKxajiapHHH TyTauiTHpyBHH AE HHHr npoeKUHHCHAaH
nfiopar, uiyHHHr ynyH
np. (ABCDEF) = np. AF = A'F’,

>I'bHH hkku, Hyifma opacudazu cuuuh; kusuihuhz yqdazu tipo-
eKnuHcu y Hygmajiapmi mymauimupyeiu KecManum my
yifdazu npoeKi{UHCUza mem.

Chhhk MH3HKHHHr uiaKJiH KaHAaii 6yvica-Aa,6y TeopeMa y3
KyiHHH cai®aftAH. Maca”aH, 132-maK.aAarH ABCDEF chhh”
eni3HKHHHr npoeKHHHCH KyflnHarH”a 6ynaw.

np. (ABCDEF)= A'B'+ B'C'+ C'D'+ D'E'+ E'F". (2)

I IpocKUHHJiapHHHr fiyHa”Hm/iapHra acocaH:
A'B'+ B'C'- C'D'= A'D"
A'D'-fD'E'= A'E'; A'E'+ E'F'= A'F".
IHInhhht ynyH:
np. (ABCDEF)= np. AF = A'F". (3)

i iiyi“ra A Hy~Ta Sn”aH SnpjiainraH ~o-aAa AF Ba yHHHr
VT iipoeKunacH Hy~Tara afi;iaHaAH. By “ojiAa “~a”™nrn
\HCDEF chhhk *ih3hk enn”~ chhhk HH3HKK3 anAanaw, ACMakK,
/7 miH.du.il emu<, ciiHiiqQ KmutfHHHZ ygdazu tipoeKi™uncu hoa-
Jii mem.

'lu ting arpH Cy”~raH ~"o”a )$aM hc6ot KH;iHHraH TeopeMa y3
i *iiiih cai®afiAH, nyHKH ”~ap “aHASft arpn gn3H"HH Mat"yM
limp1 fin"UH CHHHK HH3HKHHHr NHMHTH ()ap33 KHMHIU - MyMKHH.
I' miik, yMyM3H ~7~ap ”“~aHAan enn” hhshkhhht y”~AarH npoeK-
iimuii mwa Teur.
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2. TeKHCjiHK”arH npoeKimajiap

Oa30Aarn M HyKTaHHHr 6npop PQ TeKHC./iHKAarH npoeK-
Hhhch Ae6, y HyKTa”an my TeKHC"HKKa TymnpHJiraH nepneH-
AHKy~apHHHr y tckhc~hk _ 6hjish ygpamraH M' Hyi*TacHra
nfimjiam (makK;i 133). By3 ~o;iAa PQ TeKHC/iHrH npoeKUHa
TeKHCJIHTH AeHH”aAH.

LUyHra yxmam (})a30AarH MN KecMaHHHr P TeKHC/iHrn,n,arH
npoei<u.HHCH Ae6, M Ba N HyKTa”iapHHHr P xeKHc;iHKAarH M ' Ba

Uluka 133 KA 134.

N’ npoeKUHa”apH opacHAarn M'N' KecMara anTHJiaw
(mao 134), M m N Hy~TariapAaH P TeKHC-flHKKa Tymnpn~raH
MM' Ba NN' y3apo napa.ruie.flo 6y;iraHH y~yH y~ap 6np tckhc-
A"HKaa 6y/iaAH. lllyHHHr y*yH MN sSn”aH M'N' HHHr AaBOM-
jiapH npoenuHH TeKHC/iHrHHHHr 6npop Q Hy~racHAa yqpamaAH.
By/iapHHHr opacHAarn SypnaKHH o (papa3 khjjhé, M AaH M'N’
ra napa””e”~ib MR yTKa3HJica, 6yHHHr HaTHwacHAa MNR TyrpH-
6ypiiaK®"H ynSypqaK *ocn/i 6y/iaAn. ByHAa

MR = MN cos ¢ (@)
6 kh

M'N' —MN cos 9, ®)
MyHKH mantra MyBOcJiHK MR = M'N'. lllyHHHr 6n~aH, <fia30

dazu KecMdHum meKucAundazu npoeKu,uticu npoeKnuHAaman
KecManuHz y uecMa 6uAau meKUCAUK opacudazu 6ypiaKHUH.z
Kocunycu KynaumMacuza mem.

3h/ih  (J)a30AarH ~ap KaHAaft tckhc maK/i 6njiaH yHHHr
TeKHCM"HKAarH npoeKUHHCH opacHAa ~aM myHHnr Ka6H MyHO-
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caoaT CopNHTHHH hcBot  KHJIBMH3. ByHHHr ynyH 3Hr aBBa®
(jia30Aarn IH3K1HH y~SypHaK c))apa3 KH/I3MH3; ABC yqgypgaK-
MHur TOMOH~apHAaH 6hph, Maca-
~aH AC tomohh npoeKUHH Te-
KHC™HrHra napa”e”~b CyviCHH
(luak”~ 135).
yqCypgaKHHHr SypgaK”apn
y>MapHAaH npoeKUHH tckhc”™h-
rnra nepneHAHKYy;iHp kh;ih6:
AA', BB' Ba CC’ hh Tyrnnpa- | |
MH3. ByHHHr HyTHmacHAa npo-
eKUHH TeKHCJinrHAa ABC hhht
A'B'C’ lipoeKUHHCH ~NOCHAN
Oy~aAH. 3 hah yn6ypH3KHHHTr /
AC TOMOHHA3H npoeKUHH Te- 7/
khcjihth P ra napshitierib  kh./iné Ip
TeKHCMHK VTK333MH3. AC  npo- -~
eKUHH TeKHCJiHrnra napa”™~e”b IHukji 136
6y~raHH ynyH ACE  sShsh
A'B’C' ra TeHr 6y;iaAH. CyHrpa BE hhht ycraAaH AC ra nepneH-
AHKy~ap kh~h6é tckhc~hk yTKa33MH3; 6yHHHr AC 6n;iaH ynpam-
raii HyKTacH D 6y;iCHH. LLI3K;ira MyBOcj)HK:

= AECnH= "AC.DE. (3)

BDE = @ b6y;icHH. By “osi/Zia BDE yq6ypgakAaH
DE — BD cos
Oku CyHH (3) ra inyficaK,

A'BCAN-~"-AC.BDcosv.
NinK7Nira MyBO(f)HK

~"mAC-BD-ABCm _
ACM3K
A B CniH= ABCKXHcos ¢

3 hah yqOypgaKHHHr TOMOH-rcapHAaH iraficH 6hph npoeK-
iihh reKHC”~Hrnra naps”~e”ib smsc Aeb (J)apa3 kh~smh3. BepH.a-
KIH yiioypM3K ABC SyjiCHH (uisk® 136). ByHHHr C 6yp>i3rH-
nmir yMHA3H npoeKUHH TeKHc/Hrura napa®ifenib khjih6 TeKnc-
K yTK333MH3; SyHHHT AB TOMOHH 6H"3H ytjpauiraH Hyi"T3CH
I> TiyNicHH. By ~o”Aa ADC Ba BDC yHGypgaK~spHUHr ~3p
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CwpHAa Cup tomonh (DC) npoeKUHH TekHCJiHTHra napa”e”b
6y;ia;m. IlllyHHHr ynyn (4) r& acocaH:

A'C D\oM= ACD ™»cos?-
D'B'Crm3n= DBCKXHcos®,

6kh Gy”~apHH ~aA.fla6 “ymcaK

A'B'c K8H= ABCn8 cos'?> (5)
9 gyp~arn HKKa”a y~"6ypMaK yqyH yMyMHft 6y;iaAH, nyHKH
yNapHHHr HKKajiacH 6np TeKHC./iHKAa.

BepH”raH uiakKJdi KynSypnaK 6y”~raH >yo;iAa yHH AHaroHa;i;iap
GpAaMH 6n”aH 6np He”a y~SypMaK”apra 6yjiu6, cyHrpa y;iap-
HHiir ~ap 6Hpnra (5) hh TaT6HK kh/ihih mymkhh. Maca-naH,
6epn~raH waKJi ABCDE 6y.rccHH (waK.fi 137). ByHHHr 6npop A
Oyp'iarHHHHr y"HAaH AHaroHa;map yTKa3H6, cyHrpa *och;i 6yn-
raH ~ap 6hp yn6ypMaKKa roi“opHAa qH”apH”~raH cjiopMy”~aHH
tiitGhk KH~caK:

AB'C'™) = ~ 5C K3HCOStP.
A C Dmm= ACDK3Hjos<?,

A'D'Ensn =A D E n8Hcosv,

< Cyp'inru yia.ua yqSyp~aK ynyH yMyMHft SynaAH, nyhkh
y~rapHHHTr Aamm8cH f>Hp TeKHC~HKAa. KeftHHrn 4)opMy;ia;iapHH
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\ajyia6 KyuiHiu HaTHKacHAa yiu6y (])opMy”a Ke;m6 gH”aAn:
A'B'C'D’Ensa= ABCDEmMKcos o (6)

JleMaK, 6y ”o;iAa ~aM roKopHAa HHKapH”raH acocHft (f>op-
Myyia y3 KygHHH ca”aflAH.

Ilak . arpn By;iraH ~o~ma ~aM (6) (fjopMyjia vy3
Kymhhh ca”~aflAH, qyHKH arpH mh3hkhh MaiwiyM niapT 6n;iaH
CHHHK HH3HKHHHr JIHMHTH (j)apa3 ~H"HHI MyMKHH.

§ 91. HKKH HyKTA OPACHHArH MACO”™A

Bepn~raH HyKTa”apAaH Snpn A (Xu yu zt) m hkkhhhhch
H(@'j, y2, z2 6y~cHH (maK./i 138). By Hyi{Ta”apiiHiir i<oopAHiia-
nMapn fipAaMH 6n”aH yjiap opacHAarn Maco<]iaiin TonaMii3.
liyimnr ygyH SepujiraH HyKTaiapnHHr KoopAHHMTa”apHUH MH3a-
mii3. lllaK™Aa yjiap KyftHAarn~apAaH HCopaT:

xx= OC, y, = AtC, AA = AAt,
x2= OD, y2= B), z2= BBX
AAi Ba BBX y3apo napa;i.Ziejib 6y/iraHH ynyH y”~apHHHr

nuK.uiacH OHp TeKHC/AiHKAa ByraAH. IllyHHHr ynyH At Ba B{
lNyk i‘itiapHH 6np-6npH Sh”oh TyTauiTHpH6', A AaH AXX ra
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napa;i;ie./ib hh3hk yTKa3mica, y BBX 6n/iaH 6Hpop F Hy~ana
yiipaiua,n.H. HaTHwa/w TyrpH6ypnaK.iH ABF yqgypnakK 30CHA
Sy/iaAH; SyHHHr Typpn Cyp~arH AFB Ba rHnoTeHy3acH AB
6y~aAH. llHcJlarop (J)opMy”~acH CyfiHna:

AB2#s AF2J- BF-. (1)

AXHykTaraH OX y~Hra napaji.ierb khjinS, AXE hnh vyraasa-
MH3; SyHHHr HaTH)KacHAa TyppnSyp'iaK.flH AX X yqgSypHafc
~och” 6y.naziH. LUyHHHr y~yH 6yHjia

A,B\ = AX2+ BX2

eKH maKJira acocaH AXBX= AF 6y;iraHH yqyH:
AF2= AX2+ BX2

A, / e

UlakAa 138

ByiiH (1) ra KyflcaK, yHHHr KypHHHuiH SyHHaft 6y~aHH:
AB2= AX2+ BX2+ BF2 (2)
maora MyBOJ)HK:
AX = CD= OD — OC = x2— xx;
BX = BXO —DE = BXY - AXC=y2-y X
BF = BBX- BX¥X —BBX- AAX= z2-z x
By~ap (2) ra i<yfiH.Zica, yiuéy TeHMHK 30ch;i Syyia/m:

AB2= (x2—xX2+ (y2- vy, ,2-f (z22—zX2 (3)
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Ilkkh HyKTa opacHAarH Macoc}))a Myc6aT caHa;iaAH, nyHKH
yHHHr flyHaniHUiH 3"bTH6o0pra o;iHHMaftAH. UJyHHHr ynyH A Ba
B Hy~Ta”ap opacHAarH Macot])aHH ~Hc”ana vdu 3apthH 6Gu;iaH
H(J)OAa i<h~h6, (3) TeHr"iHKHHHr HKKa-ia TOMOHHAaH KBa”paT
h~ah3h cwiHHca, ym6y (j)opMy./ia Kejin6 HHi™aAH:

d— \ (X2— ATj)2+ (y2— yi)2+ (z2— zt)2 (4)

A Ba B Hy~Ta”apn KaepAa 6y;ica-Aa 6y (EopMy./ia y3 Ky™ -
hh caKJiaftAH. By (J)opMy”iaHHHr epAaMH Sn”aH KoopAHHaTa”apn
6e~rH"H Sy”~raH hkkh Hy~Ta opacHAarH Maco(J)a aHHiyiaHaAH.
Arap”~a HyKTa.ZiapAaH 6npH, Maca”iaH, hkkhhhhch KOopAHHaia”ap
SouiHAa 6y”~ca, 6y >jo./iAa

X2= y2= z2=0
6yAam Ba (4) clopMy;iaHHHr KypHHHuUiH KyftHAarHna 6y;iaAH:

d=Y jr+yl+s™ . (5)

Mhcoji. 43, 2, 4) Ba B(7, 5, 1) Hy~Ta”ap opacHAarH
Maco4)a TonH/"NICHH.

BepH”~raH HyKTa”apHHHr KC>opAHHaTajiapH (4) (J)opMy~ara i<y-
fiHJica:

d= AB=Y (7— 3)2+ (5 —2)a+ (1 —4)2 =/34.

§ 9la. KECMAHH EEPHJirAH HHCEATfIA EyjlHIU

BepH~raH HyKTa”apAaH SnpH A (XX Yy,, z,) Ba hkkhhhhch
B(x2 y2, z2 6y*CHH Ba 6y~apHHHr opacHAarH Macoc])aHH m:n
HHc6aTAa HKKHra SyjiHiu KepaK CyncHH (uiaK.a 139). BouiKa'ia
Kh~hs aflTraHAa: AB Aa iuyHAaft HyirTaHH TonHui KepaKKH,
y Hy~Ta AB hh m:n HHcSaTAa HKKHra 6y*"CHH. ArapAaHOMai.-
AyM HyirTaHH C ne6 cjjapa3 i“H~HHca, Maca”anHHr maprara
MyBO(J)HK,

AC_ m
~CB—n
6y~"HUIH JIO3HM.

A, B, C HyKTa”apAaH yz TeKHC-aHrura napa”e”~b khjih6
TeKHCNHK yTKa33MH3. By.napHHHr a6ouHCca yi"H 6h.mh ygpamraH
nyKTa”rapH AXXCX SyrcHH. TeoMeTpHHAaH Ma"b7liymkh, napa;i-
ie./ib TeKHCJiHK”iap opacHAarH hkkh Tyrpn gH3H” KecMa”apH
y3apo nponopuHOHa”AHp. LUyHHHr yqyH:

AC _ Aifi
CB ~ ciB™
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€kh (1) ra acocaH
AXxCi m
j - ~n
HoMa-wiyM C HyKTaHHHr KoopAHHaia”apHHH a:, Yy, z
KH/iaMH3. LLlaK”~ra MyBO(J)HK:

AtC, = 00, — OAx= x —xx\
C,fit= OBx— OCx= x2— A}

/A

UlakKA 139.

<Byjiap (2) ra ~y~H-aca:
m
n n

By TeHMaM a/ian a hnhht i“HfIMaTH aHH”-naHa/m. ByHHHr
TeHr*aMaHH a ra HHc6aran enaMH3:

n(X —ATj)) = m(x2 AT),
6 kh

a(n+ tn) = tlx, + mx2
6yH”aH

NXX+ mx2

@

(f>apa3

ynyH

Arap A, B Ba C HyKTa”apAaH Xz Ba Xy TeKHCJiHK”apHra

napa”e”~b TeKHCJiHK"Niap $#TKa3H6, “a”Hrn fty;i 6w\aH
arnica, Yy Ba zZ ynyH ~a\i xyAAH myHra yxrnsrn HHa
H({j)Oaa kwih6 HHi~aAH;

ny, + my?2 nz, + rnZi
n+ m /i+ m

a3bom

hkkh
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Arap X, vy, zZ hh Hcjxwa ~H”~raH Kacp”apHHHr cypaT Ba wax-
pa*HHH m ra Oy;iH6,

4>apa3 i"H"HHca, gqH”apH”raH (J)opMyjia*apHHHr KypHHHuiH Kyfln-
Aanma dynajiu:

. _ Xi+ Xx2 y, + Xy} 2, + Xz2 , 08
X ~ 1+ X 1y _ 1+ A _ 1+ A * W

X TyrpHCH”a § 4 aa KH-fiHHraH My~o”a3a 6y ep;ia ~aM y3 Ky~H-
hh ca~afiAH. C Hy~a AB hhht xeHr ypTacHAa OyjiraH ~o”Aa

— = X=1

n

fiyjlaAH Ba 6y jfCWAa (3) tflopMy;iajiapHHHr Kyphhhiijh nyfiHAa-
THHa Sy”~aAH:

X = J*i+*l.t y= J1+ *- Z=JL+II-' (4)

By (JjopMy~a”ap hkkh Hy”~a opacHAarn MacocJ)aHH reur
iiKKHra 6y”~Hin KepaK SyviraH >{o;iAa Ky”~aHaAH.

M hcoji. A(2, 1, —3) Ba .6(6, —9, 3) Hy~Ta”ap opacn-
Aarn Macot})a 2 :3 HHcSaTAa Hé(KHra 6yVviHHCHH.

BepH”~raH MHCOJiAa: X= -g-. By Ba GepH"iraH HyKTa”apHHHr

KQopAHHaTadiapH (3) ra Kyé&njica:
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§ 92. <I>A30JI,ArH HyHAJTIILUHH AHHKJ1AIU

KoopAHHaTa”ap 6oiun;uaH yTraH 7~ap 6np MH3Hi<Aa: KoopAH-
HaTa”ap Comura HHcSaTaH HKKHTa 6Hp-6Hpnra i“apmH fiyHa”Hui
7 ' Cy”najiH.

By~apnaH 6l-ipHHH, Ma-

caraH O ash A ra i%apa-

THNiraH ftyHSJiHiuHH ~ S'bTH-

6opra ojiraHAa 6y Tyrpn

MH3HK KoopAHHaTa y~™a-

PHHHHF Myc6aT HyHajlHUI-

jilapH SnjiaH y~"Ta SypnaK

TauiKH"N KHJiaAH (maKJi 140).

TyrpH MH3HKHHHr OX

yi“"H 6hji3h (“a”Hrn MatHO-

Aa) TaniKH"i KH-iraH 6ypqga-

thhh a, Oy vyi"H Sn”att

TauiKHJi KH~MraH SypgsrHHH

P Ba Oz yi"H 6HJI3H tsih-

UldKA 140. khji Kn.ir3H 6ypnarHHH X

4>apa3 kh”~h6, ynajia 6yp-

naKHHHr KOCHHyc”iapH opacHAarH MyHOcaSaraH TonaMH3. Arap-

Aa OA TyrpH HH3HKAarn Snpop M (a:; y, z) Hy~Ta 6hji3h Koop-
AHHaTajiap 6oum opacHAarH Maco(])aHH d (])apa3 ~H~"cakK,

X2+ y2+ z2= d2 1>

Sy”aAH. M Hy~TaAaH koopahh3T3 TeKHC~AHK”apnra nepneHAH-
Kyjiap kh-ihC MQ, MS, MR TeKHCAiHKJiap yTKa3H”ca, M Hyi"-
TaHHHr KoopAHHaTa”ispH KyftHAarHna 6y./13AH:

a= 0Q, y= OR, z= OS.

LUsK-ira MyBO)HK: x, Yy, z OM KecMaHHHr tspthS Shjish: Ox,
Oy, Oz y ~ 3pA3rH npoeKUHHjmpHASH nSopaT. UiyHHHr yqyH:

X —dcosa, y= <icosp, z= dcos 7.
By~apHH (1) r3 KyHHS, cyHrps HKKani3 tomohh a2 rs ~hec-
KaprapH~ca, 6h3 H3”araH c}l)opMy;ia Ke.flH6 HHi~aAH:

cos2a -f-cosp + cos = 1 2>

Tyrpil MH3HK KOOpAHHaT3JI3p 60HIHA3H yTM3r3H ~O”Aa 33m
6y (])opMy~a y3 Kymhhh csk”~shah, gyHKH 6y ~o”Aa KoopAHHa-
Tajisp 6oihha3h y Tyrpn hh3hkk3 nsps”™”™e”~b mh3hk yTKa3H;ica,.
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§ 93. UIciKAHtzHS to3u 6uaclh npoeKi{unAapu opacudazu MynocabaT
A-
HKKajia TyrpH mhshkhhht KOOpAHHaTa yi“apH 6nnan Taiu”™1
KH”~raH SypnaK”apn 6np xh;i SyjiaAH. cos a, cosp, cos 7 — t~"P 1
MH3HKHHHr ftyHajlTHpyBHH KOCHHyc”iapH AeflHJiaAH.

§ 93. IUAKJIHMHr K)3H eHJlaH YHHHr kooPJ3HHATA
TEKHCJIHKJIAPHfIArH nPOEKHHfIJIAPH OPACHfIArH MyHOCA&A

S~TraH naparpa(f)Aa gqH”apH”~raH acociifl MyHoca6aT SpA31ill
SHJiaH HHa 6np My”~HM MyHocaSaTHH gm”~apHUi MyM”™1 *
y MyHocaSaT, ~ap KaHAaft tckhc uiaK®iHHHr k>3h Cn%iaH yH”H_
Koop~rHHaTa TeKHC~HK”apHAarH npoeKuna”apn opacHAarn MyllO
caSaTAaH n6opaT. n

Oapa3 KH7iafi.iHK, (JmoAarn 6Hpop tckhc maK”~Himr ro3i< '
yHHHr yz TeKHCjiHKAarn npoeKu,HHCH SXx, Xz TeKHCJiHKAarH flp
eKunacH Sy Ba xy TeKHC-riHKAarH npoeKUHacn Sz 6y~dar
(rnaKJi 141). CyHrpa KOOpAHHaTa”ap 60omHA3H (S) njaK"mlHr
i0BHra HOpMajib yTK33H6, yHHHr KoopAHHaTa yK-napH 6 ™ aH
TauiKH~i KH~raH 6ypHaK7iapHHH a, % T c”apas Kn”"iaMH3.

5 OH~aH SX opacHAarn Oypgak y TeKHc HK~apra HopM3;lb
S~ran OS Ba OX HHHr

opacHAarn a gypuarHra
TeHTr SyviaAH. IHlyHHHTr
yayH:

SX— S cos a.
IHyHra yxmam
Sy= Scosp, SZ= S cos u.

yna”a TeHrHKHHHr ~ap
6hphhh KBaApaTra Kyra-
Ph6, cyHrpa y~apHH *aA-
Jia6 KyuiraHAa:

SI+ Sg+ S| = S2cos2a +

+ COS2p -f- COS2y).

ATraH naparpac{)Aa gnita-
pn~raH (J)opMyjiara Mybo- Woka 141

4>h k :
COS2a +COS2P + cos2f = 1.

LUyHHHr yqgyH:
S = S + S1+S1
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atjHH (faaaodazu, x;ap ~“andau menac mana iosuhuhz ueadpamu.
ynunz x,ap 6up Koopdunama menucAUZudazu npoeKuunca
i03AcipuHiiHz neadpamAapu uuFunducuza menzdup.

§ 9. HKKH TYFPH MI13HK OPACHJIXArH EyPMAK

Typpn gH3H”ap;iaH 6npn OA, hkkhhhhch OB Ba y;iap
opacHAarH 6ypgaK @ Sy~cwH (rnakK”~ 142). OA HHHr KoopAHHa-

z

Ta yK~iapHHHHr MycSaT HyHa;iHmH 6hji3h TauiKHJi mmrm 6yp-
waK”apuHH a, {3 § Ba OB HHHr TauiKHJi K~raH SypnaKJiapHHH

Y 4>apa3 KH”aMH3.

By SypnaK”™apHHHr fipAaMii SH™aH ¢ SypnaKHH aHHK"aiu
MyMKHH. ByHHHr ynyH TyrpH gH3H”apHHHr SHpHAa, Maca;iaH.
OB Aa HCTaraH 6npop M (X, Yy, z) HyifraHH o0;ih6, yHHHr Koop-
AHHaT3JiapHHH HH33MH3:

a;= OP, y= PS, z= MS.

OPSM CHHHK HH3HKHHHr OA ylra npOeKUHHCH "y  CHHHK
MH3HKHHHr O Ba M HyKTa”apHHH TyTfiLHTHpyBHH OM HHHr OA
AarH npoeKUHHCHra TeHr 6y;iaAH. LUyHHHr ynyH:

OM cos @= Xcosol-j-ycosp'+ Zcos7"
HKKHHHH TOMOHA3H:
x = OMcosa, y = OM cosp, Z— OM cos f.

Eyjiapmi aBBa”rH TeHrjiHKKa KyHHC, cynrpa HKKa”“ia tomohhhh
OM ra KHCKapiHui HaTHJKacHAa ym 6y (flopMy;ia Ke*"HS HH”aAH:
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COS = CcOS aecos a' 4 cosp-cos P'+ cosj mosYy' (1)

OA Ba OB TyrpH HH3H”ap ysapo nepneHAHKyjinp 6yjiraH
XOJiAa ® = ~y Ba cos 9 = 0 6ynam. lllyHHHr ynyH hkkh TyrpH
HH3Ht;HHHr 6Hp-6npHra nepneH,n,HKy./iHp Cy”*HUi map™ KyfiH a-
rnna Sy”~a"H:

cos aecos a' -(-cos pecos P'4 cos7ecosY = 0. (2)

Bab3H Bai"T hkkh TyrpH hh3hk opacH,n,arH SypnaKHHHTr
CHHycHHH aHHt~/iamra TyrpH KejiaAH. ByHHHr ynyH JlarpaH>K-
hhht ym By aftHHHTHAaH <])OHAa”aHaMH3:

(a2+ b24 c2 (a2+ b\+c\) — (aa, + bb{+ ccl)2=
= (bct— chi)24 (cat— act)24 (aft, — ba,)2
ByHHHr TyFpn;iHrHHH ~aBCJiapHH ohh6 CHHa6 Kypnui mymkhh.
(1) ra acocaH:
sin2p= 1— cos2p=1 — (cos aecos a' 4-
4 cos p-cos p'4 cos 7-cos?")2;
HKKHHHH TOMOHAaH

cos2ad-cos2p4d cos = 1,
cosV 4 cos2P'4 cosZ'= 1

6y;iraHH ynyH IOKopH”arH TemviHKHH KyfiH,aarHHa 63hhi mym-
khh :
sin2gp = (cos2ad-cosPp + cos2f)(cosV 4-cos2p'4 cosY) —

— (cosaecos @ 4 cos pmos p'4 COS/+cos ~}')2,
6kh CyHra JlarpaH* 3hhhhth t8t6hk “HjiHHca:
sin2p = (COS pPecosy’' — COS 7*cos pj24 (cos 7ecosa’' —
— cos aecos Y )2+ (cos aecos p' — cos pmcos a')2- (3)
IIKKa”a TyFpH hh3hk napa.ruie.nb Gy/iraH “"o”~a 9 = 0 6kh tc
Oy”aiiH Ba 6y “"o”a sin o= 0 GY%aaH. Hkkhhhh TOMOHAaH
sin2? HHHr HJ)OAacH yn KBaApaTHHHr ftHrHHAHCHAaH HSopaT
Sy*raHH ynyH y~ap”aH jjap 6Hpn Ho”ra TeHr dy-nmnH ~03hmv

HtHH:
cos pecos Y — cos 7kos P' =

o,
COS 7COS a'— cosaecos7'= 0,

COSaecosp’' — COSPecos «'.= O,
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BtrsBhdAghA HUSBhdAgHdjAx js O
Y, + 2SO = zt
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iHtfBifAg tfnook dBifBifXwdo({) AgrnA HAhA muxA bjhcl
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< BtfdBirAg 'eHWBI/'HV XBBS<
-odAw BJdBi/MBhdAghA dSO Ba SWO Hi/HBhdAgHdIAX hAiiA
mHdBMHh HHAg "dHirdog xBgBDOHAw Hiz-HJirag BffHDBdo HdBirex
-BHHtfdOOS ¢gXAM HBI/'Hg HdBI/'BXBHHt/'dOOH xdBS3tT JHHHBXMA]j-]
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BhBJ — -f HBtr — — HDB>KBdBir SHI/UH3S iHtTBtfO BdEJeA BhBJ a*

HBir 0 ~ BS HDBI/'BHBD XBgDAw HdOXMaa-DAHtTBd JHHHBXMAj-j

sOd”™ =9 'SOW ™ = 4 IWO0 = J

rnVBirAg BhHJBITHIJAM HdBi/’BXBHHtz'doos gxAM jhhhbxMAh jy HBimj
jhhhAui <hUbi/hhdU’ HDB>KBdBtf s hillMo e A jhhhbxMAh JAJ Ag<
Ba HITBI/Ag BXBHHirdOOM HhHHhA HJBhdAg 9= SOX HJBITHDBdO
hMA x o HBirug sniroHsax hbjithebhx ™ <HiTBimHafi' hd b.scb d bif
shi;jh3s jhhhbxMAh jy BXBHHiraoos Ag etrffsi/'Ag bxbhh!/
-doos HhHHSXH HJBhdAg 4 = sow HJIBtftHDBdO soO HBI/Hg f/JQ
Btrirok Ag <HHDI/Ag SO HJHSHh «BjniBdhA HBirug uJRifDHsax 6X
JHHHAg -eHKBGEMxXA MHI/DHS3X HBI/HMA ZQ HBI/Hg BxMAh \\J HAhA
mBirMHHB HHdBIirAg e<HtfBi/Ag sBdas BXBHHirdoos hssh bhb bjewj
HAhA  JHHhAIJ7 <HI'BHBI/,MHHB HBI/'Hg BXBHHI/dOOS hA HHAIA JHHH
-bxMAh  HIBtt"OeB({) BtfHDBHDXDHD dBI/BABHHtt'dOOX HBI/HBM dB”

- 'dog
dBITBXMAH uAs EHDMoHBD HBJirAg JH9X BJ ./ HDB4)ODBW HBIfHmMOg'
dBI/BXBHH'C'dOOM  HSHAh ‘HTTHBWHBI/'MIIHB HHdA JHHHBXMAH HBI/VI(>

KL

ndovvivhngdDcy Q'Ji\j gg 8



heA jhhh u ehji/3 BxxBgiry «H'rz'BifHyaff hd oxh ah-d Ahtrbd

jhhhbxMAh w  HHAg bh hebi/Bhbo B(fjODBw

j= wo HJIB”
-HOBdO Hmog

dBIfBXBHHVdOOH HBimg JHHHA HdHg HB'CHdBI/'BJ.BH
-HirdooM gxAM jhhhbxMAh Ag ’(g~i ifHBm) HHDI/Ag gw Z bh
dS == A IcfO = x HdBiIrBXBHHI/dooH xdBaatf jhhhbxMAh W dodng
HJBITOEB<J) 'EHWBAHXMHHBX HBIfHg HAEtfEXBHHt/dOOH gXAM JHHH

'm VHVU

-BX~Ah HIBtfOEBCf) HtfHg ‘MHC6 HBJmHHBX BtfHKHtfAg-J JHHHgOXHH
HBi/ng HdBirBXBHHirdooH gXAM  jhhhbxMAh HJBtfHHiI/OHHax

HdVIFVXYHMtfdOOM SX™M ‘56 §

«XBdogH HBtTHAM HxdBm HHinrairirBdBU jhhh Mhehh HdjAX hmmh

.1 SOD __ /j SoD __ ,1>SOD
(to | SoD { Sob 5 SOD
H>1*
t/» SOD __ SOD
% SOD { sob
(/1 SOD __ ,» SOD sob __ ,L sob
Jl SOD CsoD  fj soD SoD
hh*

dvwhhtfimfii r.mooy
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GyH"aH Y
r= + V v2+ y -t 2- . (2)
POS tj?FpHSypgaKJiH yqg6ypgaKAa:

tg 0= -J-. (3>

IOKopn”~a gHi”apHjiraH (1) TeHr~iHKJiap/iaH aBBajirn hkkht3-
chhh KBajipaTra KyTapuS, cyHrpa ”“aA”iaS Kymlulca

X2+ y2= r2cos2?,
6yHAaH

COSy — —————= . (4>

(1) TeerHK”apAaH 3-chhh sin® ra HueSaTaH enHJica:
sin = ~ (5>
SyjiaAH Ba (5) HHHr (4) n hhc63th o0”HHca:

tg = —-2— —. (6>
& / a2+ y2
UJyHHHr Sn~aH KyT6 KoopAHH3T3;i3pHA3H. AeK3pT koopah-
HaTa”apHra yxHiu ygyH ym 6y 4)opMyjia;iap ~och./i 6y;iaAH:

r= -f-1/x2+y 2+ z2,

Q)

tge = —)t,' te9 = — *2&——}72— s

§ 96. KOOPJ1IHHATAJ1AP AJIMALUTHPHUI

A. TeKHCJiHKAara KoopAHHara”ap ajiMaiuTHpniu ks6h <f330Aa
H3M acocaH yn %oji 6y;iHmH mymkhh.

1-XOA. H kk3;i3 CHCTeMaHHHr 60 injiapa ty p~hqa
Ba yK*“apHHHHr flyHa”iHm”apH 6hp xhj.

<t>3p33 KHJiafifl[HK, 3CKH cHCTeMSHHHr y~apn Ox, Oy, Oz sa
jihth CHCTeMaHHHr 6y”~apra napa~e~b Sy?tiraH y2~apn O'X'r
O'y', O'z" SyjicHH. Hhth CHCTeMaHHHr sckh CHCTeMara hhc6”-
‘raH ypHH 3hhk Sy”iHuiH ynyH hhth cHcre”a douiHHHHr sckhv
CHCTeMara HHc6aTaH KOOpAHHaTa”apn Mai*yM 6yNica kh(Joh
KH”~aAH. <I>apa3 KH~afl*"iHK, hhth CHCTeMaHHHr 60ihh sckh cncTe-
Mara HHcSaraH O'(a, b, ¢) HyKTaAa 6y.icHH (iuaK.i 144).

<t>a30AarH 6Hpop M HyKTaHHHr sckh CHCTeMara HHc6aTa«
KQopAHHaTa”apHHH X, Yy, z Ba hhth CHCTeMara HHcSaTaH Koop-



%
1 *
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AHHaTaapiiHH X', y', z' 4>apa3 ~hjihS, M Ba O' Hyi®ra.7iap,aaH
yOz reKHCviHKKa napajuie.Zib tckhc~hk yTKa3aMH3. <J>apa3 i*h-
NafiAHKTAW HyK'raAan yTraH tckhc*hk OXx y*KHH P Hy”ana
Ba O'x' v’khhh P' HyKTana Kecno yTraH 6y./iCHH; O’ Hy~TaAaH
yrraH tckhc”"hk OXx y*KHH Q Hy~Tana KecraH 6y.ncHH. LUaK”"ra

MyBOCj)!1:
X = 0P=PQ+ QO = P'O"+ QO,

Okh

Cy”~raHH ywyH
X = X'+ a (\J

lily fly~ OH.iaH .aaBOM 3TraH,aa HHa yrnSy hkkh (JjopMy~aHH
'Im~apHm MyMKHH:

y=y' + b z=2z+ c (2>

Bhphhmh xo”Aa KyflH”iraH Maca”a (1) Ba (2) 4)opMyjia.nap
OiiraH e~H-aa/tH.

2-JfOA. HKKa~a CHCTeMaHHHr f-omjiapH yMyMHii
Ba y*apHHHHTr gyHa~HinjiapH Typ~Hia.

<I>apa3 i-jH™afi*HK, HHrn y~apHHHr ~ckh yK~ap 6ha& Tam-
kiiji KH”~ran Syp~aK”apH KyftHAarH”a Sy”~CHH:
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OX' a P T
Oy' T
oz a  p Y

MacaJdiaH, Ox Ba Ox' y~apw opacHAarH SypnaK a, Oy Ba OXx'
yiyiapn opacHAarH Sypnan p, Oz Ba OXx' yviapn opacHAarH
SypgaK 7, Ox Ba Oy' yt;;iapH opacHAarH 6ypnaK a' Ba 3. k,

0a30AarH 6npop M Hyi“TaHHHr sckh CHCTeMara HncSaTaH
KOopAHHaTaapHHH x, Yy, z Ba ah™ CHCTeMara HHc6aTaH Koop-
AHHaTaNiapHHH X', y', z’ chapa3 Kn-iaMH3 (uiaK” 145). UJaKJiAa:

= 0Q, y'= PQ, z'= MP.

Shah OQPM CHHH" MH3HKHH 0”2aMH3. ByHHHr 6oiuh O 6h-
Jian oxnpH M hh TyTauiTHpyB'iH KecMa OM 6y;iaAH. ripoeKuna
TyrpHCiiAarH acocnft TeopeMa CyfiHna ("ap t{aHAaft yKAa):

np. OM = np. OQ -f np. QP+np. PM.
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Arap OX yh« npoekKunn yKH (B3?33 KH-iHHca, 6y >o./i,aa:
rip. OM = X; np. OQ = X' cos a;
np.QP =y'cosa'; np. PM = z'cos a",
AeMakK,
X = x'C0S a-f~-y'C0Sa'+ z'cos a". (4)
LUyHra yxmam ~a"Hrn KecMa”apHH KO”raH hkkh y~rKa
(Oy Ba Oz ra) npoeKHHHJiam HaTHacacHaa HHa ym 6y hkkh
4)opMy~a ~ochji byjiaw.
y = X'cosp+ Y'cosp' + z'cosp",

(©))

(4) Ba (5) 4)0PMy-,iaviaPAarH TyKKH3Ta KOCHHyc™ap y3apo
0JiTHTa MyHocaSaT ©n;iaH 6GorjiaHraH; Oy,iapHHHr y~TacH (3)
AarH 6ypgaK~”apra 92-riaparpacf),narH (2) (}))opMy.ZiaHji Tax6HK
KHAHmAaH ~ochji 6yyia,AH, hi>hh:

Z= x'cos7+ y'cos 7' -fz'cos 7".

©)

I"o~iraH ygqTacHHH Ty3Hm ynyH HHrn yiyiapra nepneHAHKyjiap-
TaK mapTHHH TaT6HK KH-/I3MH3 [§ 94, (2)\:
cos aecos a' -f~-COSp -COS p"+ COS7-COSY = 0,
cos a'mos a" + cos p"ecosp” -f COS7" «COS7" =0, (7)
cos a"-cos a -j- cos p"-cos p+ cos7"-cos7 = 0.,

HI yHHHr 6n”aH HHt;apHJiraH c})opMy”~a~apAarii  Tyi"H3Ta
dypnaK y3apo o;ith rnapT Sn-nan, a-bHH (6) Ba (7) Cw”aH 6o0r-
~aHraH OyjiH6, y SypnakK”~apAan c”a®aT yMTacH HXTHfipHHAHp.

Arap npoeKUHH ytjH ygyn HaB6aT 6H/ian hhih CHCTeMaHHHr
yK”apH i”~a6y”™ KH;iHHca, y ”o-iZia (4) Ba (5) cJjopMyyia™ap Ka6n
ym6y 4>opMyviajiap kcjih6 MHi™aAH:

X'= XC0Sa + yCoSp -fzcos7
y'= Xcosa + ycosP 4-Zcos 7" (7)
z'— X cos a" -f~-y cos p" + Zcos 7"

3-%oa. HKKajia CHCTeMaHHHTr Som~apH Ba y~-
jiapHHHHr HyHajiumjiapn ty pjihha.

ct>apa3 KHJiafiriHK, OX, Oy, Oz sckh CHCTeMaHHHr y~apn Ba
O'x', O'y', O'z' jihth CHCTeMaHHHr yK”apn 6y~iCHH. MKKa"a
CHCTeMaHHHr yviapn opacHAarn 6ypnaK;iapH (3) 6y;icHH Ba



-HXHBtfHB QHIfHb HBI/HXm BtfHC”odxB HMA ZQ HHBW3XO0HO HJIOg
‘BO(])HM BDI/HdHIHBI/gB gHIZ/HM BhHJBtfHHAK BgBXdBW hA
xax-Bwias HHBwaxDHO HMDe HXhX inHdnxmEirdHg HBI/'Hg bh3xohD'
HJHK HHBJV9XDHO HMDS ‘XBMHMBKABJT' <HEBI/hM XOgOH dBtfBEBKOIfAro
AgmA HHAg ‘hitbhbl-Mhhb  BITB>KBdBI/ Hi/dBxa HB/Hg HBhdAg
BXhA Am HHdA HBXBgOHH BJHdHO-dHg JHHHBN3X3HO BITBVMMX
"Ht/'BI/'BHBD HIBhdAg < HJBtfHDBdO J\[Q Bs tXQ HOHhHHhA B3 HJIBh
-dAg 9 HIBtrHOBdO tZQ BH ZQ HOHhHHHHH ‘HJBhdAg ¢ HJIB/HDBOI

it WIJ

NO Ba X0 Hdng HBtTHdEiI/MBhdAg daimg uvuok Ag '(Lf\ ifHBm)
HHOirAg NO SiIHEHh ndjAx HBJi/vCg L-nook HBtrnHBJmHO3>r
OdBeA JHHHABIir>IHiroHJI3X fiO ,X Ba &OX ‘MHIirHBiIrHM £BdBO
'H'C'BHBI/'MHHB HBI/'Hg HBhdAg BXhA HI/NDH Hd BILMB fo
-dAg dairhg HHJA HBXBgDHH BJdBi/A*A hhdg JHHHIBIrMA hjhb
‘BtrmHdHmMsax hhhihhhbi/Z'hb Bi/HcJjodxB bxMAh dwg DBwifBjeAk
JHHHN\TOH)K  MHXXBM BtTBMHHBXaiM ‘HBITBOBW ‘BI/dBI/-BI/-BOBW HHIfBWB
HAhA JHHHArn ‘'(HBJiIrHEHjdHM HAhA KHdxaWWHO  d3T/A) Bh~IHxdO
HOBXHXI/’O  HBITJIBhdAg BXEhS&Ax HJIBirdBL'-A HHHAh ‘dHtTEHOyBJHA
BhHAwdHg mHXBirmH BmfBIXB HHdBI/wAwdoej) HBJli-HdBMHJ-1"'* g

ne mndnimvwvv dvvvivhngdooyt gg §



eHtfeHHifHto bV ocJjh hbl”’hgq dBiz-trekuAM HirBwedBtr
HhHHdug Hli-B-Mdo HdeiTBIBHHirdOOM  HBXBgDHH BJBWO9XDHD HI/HBh
-dAgndjAx sMmog jhhhbxMAh A HdBirBXBHHtrdooM HBXBgDHH bj
-biN9xdhd Hi/MBhdAgndjAx dodng jhhhbxMAh BITHBJBdsM b jdBi/Bi/*
-Awdocf) Ag ‘XBdogH HBU'dBirAm HmMiBm hhwApvA jhg JHHHHdBIr
-BifAivdo(f) rnHdHxraBivicB B'c'dBifBXBHHE'dooM HraBhdAgndiAx

'd+ w1 sobtz -j- ,1soDft + | soD ,X — Z
1+ J sod,2+ ASO3/ + dsod.,ar= A

IV+ y sob,Z+ ,EsoDft + » sODfX — X

:hVbi/Ag
L'HDok dBi/wAwdacQOD 'IiB_jPi)rne\AéODeFlg_f‘Rdsiérbh _ BJnZ(/) dBtfAg
(/8) A sobD,2 + ~ sobft + gsob,r = ft

(%SOD ,Z + yB SOD,A + » SOD ,X = X

IHITBI/Ag BhHJIBITHHAM HdBI/wAwdO(J) ITIHdHXIIIBIVI/'B BV
-Jox Ag 'EHNBIA BJBW3XDHD HJHK HBtfBWSXDHD HhriBtfda HffHg

(8) 0+ ,Z= 2
ofl vxvjn
K+ /= *F ‘o+ W = v
IHtfBIfAg

BhHJBI/HIJAM  HdBI/BI/'Aw
-dOo({) mHxA BJIBW3XDHD

HhHBtrdi HBI/B PV3XDHD
hmds Birirok AQ -HHDirAg
4 \A \,x HdBIfBX

-BHHtrdOOM HBXBgDHH BJ
-BW3XDHD HhWBirdi JHHH
-bxMAh jy dodng hjbit
-OEBCj) ‘MHI/HBtfHM £BdB(J)
*EHWBEBMxA HHHDBW3XDHD
dBI/BXBHHITdOOM HhwWBV
eda HBJi/Ag wamm i
-BU  BJHdBI/MA JHHHBM
-9XDHD HMDG HdBtfMA B9
BtTHmMog JHHHBW3XDHD
hjhb Hmog HAhA niHha
HHBtfBDBW HEJIRA)}
‘(9H fMBm) HHDI/Ag 0 ~Z ‘<?=A 'V = X IldBirBx'
-BHHU'dOOM HBXBgDHH BJBK3XDHD HMDG JHHHHITIb'g BW3XDHD HJHK

dvwhufimFii nnjooy oia



'HHDfAQ JH3X odeEA

iHOBtfBCHOOBW ~ HBLHABL'BXMAH (I % *0) B8 (g 'Z '%) ‘(fr ‘O ‘0)
JHHHA ‘HMHHDI/-HHOX BXMAh HBITHXm BtfHJHirDHJiaX XQZ ££g

shhohbi/Mhhb

HdBirHOWOX JHHHMBhdAghA HBJIfAg (g ‘[— If)j Ba (0 ‘0 ‘0) H
‘(1 ‘8 ‘Z) V HdBIi-BXBHHtrdOOH JHHHHdBIfhA HdBI/MBhdAg g£fg

(JHI/BirHM ITHHIIEX XBhdAg HBPHBM HBIf

-ug HOHhHHhA ‘BDtfHto I/HHIIIBX MBhdAg cQf HBI/"Hg HDHhHHSMH Ba

009 HBirwg HdHg JHHHHABI/MA BXBHHtfdOOJJ MHEHh HdiAx 'ZZE
t HBh

-dAg yBffHBM A ‘BoirAg JHax odseA ndBii-NBhdAg heji/-hM imxm Bx
HBITHg HdBtfMA BXBHHirdOOX JHHHMHEHh HdiAx dBJy -[gg
AHtTBL'-Ag hbithbM hjhithAeA jhhhA ‘BDirAg ZE£ Ba L ‘f
MIdBITKHtIHaodu HJIBtTndBirMA BXBHH'E'doCCH JHHHBNO9}! 'OSg
£IJH3X BJIJBWHH HDBHfiXaodU HJBITMA JHHHMHEHh MHIlig O0lg
£JH3X EJBWHH HDBHtIXaodll HIBtftMA JHHHMHEHh MHHH~? *8Ig
iHtTBIi-Ag
gH(J)HEIM HOBdOIIIH JHHHHDBHtIHaodll BKOaM BfflfOk HBtTHB~} TJg
AHITBirAg qiroH noBHTixaodu
HJIBITXHirOHMaX HJI3 HJIBITMA JHHHBKDO9X BtftfOk gBITHB” ’9{g
tJH3X BJBWHH HOBHtIHaodu HJIBITXHIT
-DHH3X i JH3X BJEWHH HDBHtISSOdH HJBITMA JHHHBNOa}! '~ g

B(S— ‘0 *z—)j (08— ‘0)3 MZ- ‘0 ‘00O
08— ‘Z)D ;(1 Oll-)a ‘B ‘Il Iz)v

‘hhol-huox HdBirHHdA jHHHdBiIrBXMAH Agm~ ~[g
tH'c'Bii'Ag JHax bjitoh hdbxbh

-Hirdo Ba HDB33HtIDgB JHHHA B'E'HBJIi'Ag BITdaBM bxMAh 'gig
AHtTBirAg JHax bjitoh hsbxbx

ehfuue Ba HOBDDHTIDgB jhhhA BtTHBJiMg BirdaBM bxMAh 'ZI£
IHVSvSg JH3X BJtfOH HOBXBH

-HITUHB Ba HDBXBHHtrdO JHHHA BU'HBJI/'Ag BITdaBM bxMAh 'I[g
iw'xtmig JHax

BJIOH HOBXBXHirUHB JHHHA Bt'HBJfAg BITdaBM bxMAh *018
twxtmlg

JH3X BJI40H HDBXBHHE'dO JHHHA BtfHBJI/'’Ag BITdaBM BxSiA}-] '60g
| HCBIrAg

JHax bjitoh HOBOOHtiagB jhhhA BtTHBjirAg BITdaBM bxMAh ‘80¢g
tHTTBHBL-MHHB HBITHBM 111idA JHHHBXMAH
HJBtroEBtj) BtfHDBwaxono dBirBxBHHirdooM HirxBMiAgHd jAj~ '£08

dvifBIfBDBW Ba dBLTOfIB~"

mndmmoKW dovvj.vnngdoo\/ gg §



'XBdogn  HtnrdetfAm HdBirBirAwdocJd) dairgg hbji/hxhb BPHdoMoj

(£1) ‘Osod 2 + GUI34lsod X +Q uis 6 Uis tx — z

(fr1) ‘qujs ASoD,2 — (q sobD Osob A soD — ([luls a UIS) ft —
— (q SOD (j UIS ASOD -f 0 SOD a UIS) yX = A

(Si) ‘9UISaUJS,2 + (g SOD . SOD a UIS + <UIS A SOD) ft —

— (g sob Ouis Auis — Osob Asod) tx = X

iHITBfXg i/HDok dBifBtfArcdocf) AgmA ‘bdhhithM MAy HHdBIr
-BXBHHirdoo.M HhMBirda HBirdBiriB9BDOHAwW (£i) Ba (n) *(01l)

n/Z =
. ‘o soD ft + 4iuls X = uft
{si)
‘puUIS ft — «SOD tx = wx
Bl/irok Ag ‘BDHHirHM eBdB(]) Q HHJIBhdAg HJBI/HDBdO dBI/MA ,X Ba
IX HBJtfAg ITHDOk HBirraHHEiIrHB Ag BtrdBjy 'HtTBIIBI/’dHg HBITHg
jZftpC  BW3XDHD HH'IK  ‘HtTBmBI/dHg HBimg hMA ft HwMA ,ft Bff
-irok Ag ‘HHDmBirdHg HBIfHg hMA tXQ hMA IXQ ‘HHSHWBAHXHBtHB
gHI/'"HM HBPHAra BITH(J)odXB hMA /ZQ HHBIV3XDHD ,ZnftnX HITHg

( -0SODMR +0U 'S M = ,2
(1) ‘9uiswz - Osob,s = ft
1 u? -

Btri/ok Ag ‘bdhhiz-hM £BdB(J)

g HHMBhdAg HJBtTHDEdo ,ZQ Ba 20 HBJI/Ag I/HDO5c HB'C'IIIHHBI/'HB

Ag BffdBJy 'Mmkg "NzMEAX HudA jhhhbwsxdhd b'ehdbjkhxbh

JHHHAg <HHDmBI/dHg HBIfHg hMA tZQ HMA ZO Ba HBIi'Hg HJHIOHH

-ax ftfX HIHIZ/DHMax fiX ‘HHEHWEdHXHBirHB gHITHM HBtfHAmM BtfH({)
hMA Z(Q Ba HHHJIHI/DHJiaXx fiX JHHHBN3XDHD HXDg

*2:2

‘A tht -f Auisnx = fi
‘A uis /A — A = X
:BhHyAg HDBIA
-Awdocf) raHdHXmBWITB HJIBE'HHI/DHXaX BVI/Ok A ‘BDHHfHM EBdB({)
A HHHBhdAg HJBITHDBdO HBIfHg XQ HHa.B ‘HHHJBhdAg JHHH
-iuhhbi/hb Ag dBjy ‘HtfBi-Ag z~fi*X HHdA jhhhbnsxdhd bi/hdbmc
-HXBH JHHHAg <HHDUIBL . ddhayhi@HAlo Vil&oy'MA XQ JHHHA *HHEHWEd
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325. 13JyHAan Hy~Ta TonH~ACHHKH, yHHHr KoopAHHaTa./iap
CoujHAaH Maco<j)acH 10 ra jteHr CyNCHH Ba yHHHr (5, 6, 7)
nyKTaAan MacocjjacHHHHr ypTacn OX y~HAa 6y;icHH.

326. OXx yihjHAa iuyHAaft Hy~ra tohh~chhkh, yHHHr 6n;iaH
(5, —4, 3) HVKTa opacHAarH Maco”aHHHr TeHr yPTaEn YOz
TeKHCNHTHAa Sy”~CHH.

327. KoopAHHaTa y”~apnHHHr Snpn Sn”aH 60° Ba KO”raH
~Nap 6npn 6njiaH 45° Syp~aK t3iukhi KH?"raH Tyrpn hhshft" 6y-
JHIUH MyMKHHMH?

328. .Honpa TeKHc”™Hrn 6n”~aH npoeKUHH TeKncymrH op'acn-
AarH 6ypnaK 45°. ArapAa AonpaHHHr paAnycn 10 6wp~HKKa
erei-r Sy”ica, yHHHr K)3HHHHr npoeKUHHCH i*aH”a 6y./iaAH?

329. Hkkh Tyrpn hh3hi® opacnAarn 6ypnaK ”“aHAan aHHi™a-
H3AH ?

330. Hkkh Tyrpn MH3HPjHHHr y3apo nepneHAHKy”iap 6y~nm
mapTH HHMaAaH nSopaT?

331. Hkkh Tyrpn hhsh”™hhhf y3apo napa™e™HK mapm
HHMaAaH HSopaT?

332. HyKTaHHHr ~yT6 KoopAHHaTa”apn HHMaAaH nSopaT?

333. J],eKapT cHcreMacnAaH i?yT6 cncTeMacnra Ba, aKCHHia,
KyT6 CHCTeMacHAaH ZleKapT cncreMacnra iMaiiAaft yTn;iaAH?

334. KoopAHHaTa”ap a”MauiTHpnuiAa i“aHAan acocnn 30Z13p
sa ())opMy~a~ap 6o0op?

335. 30/iep CypHaK”apn Ba y”*apHHHr po”~H HHMaAaH HSopaT?
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BEKTOPHAJ1 AJIirEBPA

§ 97. CKAJIfIP BA BEKTOP

MaTeMaTHKa Ba c}))H3HKa c}laH”apHAa Kynmma hkkh Typ”~iH
MHtyiop 6wj\an hui KypHmra TyrpH Ke”aa,n; yjiapAaH 6npH (})a-
iraT y3HHHHr coh KHftwaTH 6h”i3h aHHi%jiaHraHH 3o;ma, hkkhh-
mhch y3HHHHr coh i*hhm3th,3,3h Cornea srna 4)a30Aarn ftyHa.iH-
uih 6h”~3h aHH”~aHaAH. MacajiaH, y3yH"NHK, "a>KM, TeMnepaiypa,
noTeHUHa” 3HeprHH ks6h MH~floptap t])atfaT y3~apHHHHr coh
i“HHMaTjiapH Sn~aHrHHa 3HHKJiaHaAH Ba SyHAaft MH~”op~ap,
H'bHH/(})3{3T y3HHHHr COH JJHHM3TH
6hji3h aHH”aHraH MHiyi.op.nap cna-

MIHP AeftH”aAH./JleKHH Ky1, Te3.?IHK,

Te3~iaHHmM Ka6u MH”Aop~apHH aHHt;- g
Jiaui ynyH y”~apHHHr coh i“HHMaT a-
pH kh(])oh ~H™MaftAH Ba yjiapHHHr
iyjia aHHirjiaHHinH  ynyH  (J)a30AarH
Hyna”Hm”apH ”~aM Mat~iyM Sy”~HiuH
JIO3HM. ByHAaft MHFtAOpjiapHH, Si-bHH
y3HHHHr COH KHHMaTHAaH
6om~a hha 4>a30Aarn fljHa-
JIHEIH 6HJaH aHHi(JaH3AH-
raH MHKJiopJdisp BeKTopnaj!
inHi“"Aop”~ap eKH p ci(aga
eeKTopjiap nePmjiajm.

BeKTOpHHHr COH I"HHMaTH yHHHT y3yH.1HrH eKH MOayJIH
AefiHMaAH. BeKiop oastas cTpe”K3 epnaMH 6hji3h TacBHp kh.ih-

lUaK.i 148.
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H3AH: CTpeNKaHHHT flyHa”HUIH  BeKTOpHMHT  HyH3,7IHIIIHHH B3:
yHHHr y3yn~nrH BeKTopHHHr y3yH"HrHHH KypcaTaAH. BeKTop'
KynHHMa Ghtts KOpa “apcj> 6h./i3h 6e;irH.7i3H3AH, MacajiaH a, 6kh
ycmra cTpe”Ka KyiH7iraH HKKHTa 6om .Maptj 6H.iaH 6e~rH”"a-

hsah, Maca”aH, AB (rnak~ 148). By ~o”Aa A — BeKTopHHHr
Com”aHrHH Hy~Tacn Ba B yHHHr oxnprn Hy~Tacn 6kh yHH
6yjiHo, BeKTopHHHr fiyHaAHiiiH A Aan B ra tomoh caHa”aAH.
Kyn Ba“T BeKTopHHHr y3H i~opa ~apcf» 6h;i3h, yHHHr coh khh-
m3th KOpa Gy~MaraH yma “spcjmmr y3H 6h./i3h 6e./irH./Zi3H3AH,
Maca™taH,

\a\ —a, A\ = A, \Xb \= AB.

§ 98. BEKTOPJIAPHHHr TEHrJIHrH

ap 6np BeKTop y3HHHHT COH FIJHHMaTH (eKH y3yHJIHTH) Ba
ftyHa.THuiH 6h43h aHH~aHraHH ynyH, y3yH~ "HK”apH TeHr

111aKkA 149,

Ba HjHa“HmjiapH 6np xhji 6y.iraH hkkh BeKTopl
N3apo TeHr AeftHJiaAH.

Hkkh BeKTopHHHr TeerjHrn TyrpHCHAa 6epHJiraH Ta”"pH"rs
i~aparaHAa, BeKTopHHHr 6om”~aHFHM HyKTacHHHHr ypHH po;ib
yflHaMaflAH. Maca”™aH, iuak;i 149 Aa a Ba b BeKTopjiap y3apo
TeHr, wyHKH y~apHHHr ysyHJiHKJiapH TeHr Ba ftyHa”Hm”apH
6np xh;i. By ~o~Aa ajireSpsAarn Kabn

a—b
&3HMaAH. b Ba ¢ BeKTOp;iapHHHr HyH3JiHiujiapH 6np xh;i 6y~ca-

Aa, JieKHH y3yH~HK”apH TeHr 3Mac, acmbk, D BeKTop C BeKTOp-
ra Teur 3Mac.
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LLIyHra yxmam, ¢ Ba a BeKTop”~ap ~aM ysapo TeHr 3Mac, nyH-
kh yjiapHHHr y3yH"HK”apH TeHr 6y;ica-,aa, .ickhh fiyHa;iHm;iapH
~ap xhji.

§ 99. KOJIJ1IHHEAP BEKTOPJ1AP

<t>apa3 ~H”aHJiHK, 6np Hena BeKTOp, Maca®ian: a, b, ¢ Ba d
6epn~raH Sy"CHH. Hkkh BeKTopHHHr TeHr/mrn TyrpHCHAa 6e-
pH”~raH TaT.pH<])ra MyBOcj)HK BeKTopHHHr Com/iaHFHH Hyi~racH
po~b yflHawaraH bah. ByHra acocviaHH6, iicTa”raii  Snpop O
Hyi<TaAa ~a”nrn a, b, ¢, d BeKTop~iapra TeHr Cy~raH BeKTop-
viapHH Hearn MyMKHH, €kh, 6oiui;aMa f;h;in6 afftraHAa, SepHjiraH
BeKTOp~iapHH 6np 6om”~aHrHqg Hyi*"Tara KyMHpmu MyMKHH.
ByHflaft acarn rnakK”® 150 m 6a*apH~raH: SepH”~ran O Hyi*Ta™a
a, b, c, d BeKTop~apra TeHr ~h;ih6 BeKTop”~ap nca”ran.

Arap”a rnyHHHr KaSn 6np He”a BeKTOpHH 6np Oom;ianFHH
Hyi"Tara KynupraHAa, y~ap 6Hp TjrpH iH3Hi{Aa gTca, CynAaft

Man. 150, LUuka 151

seKTop~iap KOJiJiHHeap Bei<Top;iap jyeftnnaw. Ko./uiHHeap
6y~raH a Ba b BeKTop~ap a |b paBHiuAa Hcj)OAa KH;iHHaAH.
Maca/iaH, rnaK”~ 149 Aarn a, b, ¢ BeKTop~iap KO~HHeap bck-
erop”apAHp. LUyHra yxrnaui, iuaK.i 151 AarH a, b, c, d Ba e
BeKTop~ap ~aM KO~HHeap BeKTop”~apAau HSopaT, ~yHKH y~ap-
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hh Snpop SoimiaHFHH HyKTara Ke~THpraH”a, y”~iap 6np TyrpH!
HH3HKaa eTaAH.

§ 100. BEKTOPJ1APHH BA AHHPHLU

1. Oapa3 KHJiaft*HK, Onpop A Hy~Ta ojiahh A flauB ra AB
eyftnna, cyHrpa B jxan C ra BC synnna >;apaKaT kh~ichh.

HaTnwaAa y HyKTa A AaH C ra KenajiH. lllyHHHr ynyH AB = a
Ba BC = b BeKTop~apHHHr HHrHHAHCH ynyH AC —c BeKTopHH

C

IICLKA 152.

KaB6y~ kh~ihiu Ta6HnftAHp. ByHH avrnGopra 0jim6, hkkh a Ba b
BeKTopHHHr ftnrHHAHCH Ae6, Kyfl[HAarHga ~oaui SyjiraH C bck-

TOpra aftTHMaAH: SepnjiraH AB = a bcktophh B  ynHAaB

BC = b BeKTopHH flca6, cyHrpa 6hphhhh a BeKTopHHHr Souihhh
HKKHHHH b BeKTopHHHr yHH SHJiaH TyTaiUTHpHJiaAH. ~OCH~I

6y~raH AC — c BeKTop — SepH”raH a Ba & BeKTop~apHHHr
ftnrHHAHCH 6y”~aA« (rnakK”™ 152).

BeKTop~apHH KyuiHiu aMajiHHHHr HuiopacH ynyH OAaTAani
a”reSpaHK kyuihui HuiopacH nuj/iaTH"aAH, m~H

a+ b=c

a Ba b BeKTopjiap — KymH,,iy BllIH seKTop~ap Ba ¢ BeKTop — reo-
MeTpHK Ahfhhah eKH, KHCKana, Ahfhhah Aenn.naAH. IllyHHHTr
CHJiaH, a BeK'ropra b BeKTopHH KyuiHiu y~yn: a BeKTopHHHr
B ynura b BeKTopHHHr soiuhhh KeJdiTHpnd, cyHrpa a BeKTop-

HHHr Gouih b BeKTopHHHr yHH C 6n~aH TyTauiTHpn~ica, AC
BeKTop a Ba & BeKTopjiapHHHr ftnrHHAHCH 6y;iaAH.

11 ak/i 153 AaH ohhk KypnHMOKAaKH, a Ba b BeKTopjiapHHHr
fin thhahch y BeKTopjiapAa aca”raK napa;ijie;iorpaMHHHr Anaro-
Ha”inAan nCopaTAnp. ByHra KaparaHAa

a+ b= b-\-a,



8§ 100. BeKiopsapHu nyuiuui ea auupuiu 319

AeMaK, zeoMempuK u,yuiuiu KOMMymamue tfonyma 6yucynadu,
HT>HH I7yilJIMyBilHAapHHHr TapTHGH reOMeTpHK HHFHHAHra Ta'b-
CHp 3TMaflAH. yma: a, b, ¢ BeKToprapHH Kymnm yqyH: a Ba b

lUoka 153.

BeKTop;iapHHHr a-f b HHFHHAHCHrs C bcktophh ityiiiaMH3. ByH-

A3h jroch”i Sy~raH AD BeKTop ynaia BeKTopHHHr hhfhhahch
6wiaAH (uiaK” 154). JleKHH a BekK-
Topra b+ ¢ ftHrHHAHHH i*ymraH/ia /2

33m AD BeKTopHHHr y3H x0ocvm
6y~aAH, AGM3K:

(a+ b)-\-c=a+ (bX-c)=a+b+¢c ~»

ht>hh zeoMempuK gyuiuui acconuamue »
goHynuza 6yucynadu, SouiKsna i*h-
ah6 aHTraH”a, reoMeTpHK hhfhhah/w
i“aBcapHH omhui Ba ~yuiHjiyBHH”iapHH
~SBc/iapra khphthih MyMKHH.

fONopHAa KypcaTHjir3H ycy”~i 6h-
~aH cohh HCT37~ir3HHa GyviraH BeKTop-
AN3pHH ~MYHIHUI MyMKHH. M3C373H,

a+ b+ cd4-d + e

ftHFHHAHHH TOnHHI ynyH a BCKTOpra b BeKTOpHH ~ymaMH3"
CyHrp3 30CHJI 6y~r3H fiHFHHAHra C BeKTOpHH J?YiH3MH3 B3
uiyHrs yxrnaui KeTMa-KeT abbom 3th6, oxnpH a-f-b+ c-fd
HHFHHAHra e BeKTOpHH Kyma\iH3 (uiaK.i 155).

JleMSK, «, b, ¢, d, e BeKTop.ZiapHH KyuiHui ynyH a BeKTop-
HHHr ynnra b bcktophh, b BeKTopHHHr ynura C BeKTOpHH,
Cc BeKTopHHHr ygnra d BeK'ropHH, d BeKTopHHHr ynura e BeK-
TOpHH KeNTHp h6. CyHrpa 3BBaNTH a BeKTopHHHr 60IHH 3Hr Ke-
HHHrH e BeKTO pHHHT y4H SH.iaH TyT3HITHpHJIC3. K3.7iaHraH ()
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hhfhhah BeKTop *och;i 6yj\am. By KOHAa BKyn6ypnaK KOHAacHa
AeflHMaAH. BeKTop”~ap 6np Hena Sy”~raH ”~o”~Aa “~aM accoitHaTHB
KOHyHH y3 KyHHHH Ca”aftAH, HtHH

a+ (b+ c)-\-—---- +t=a+ b+(c+---+1)

sa uiyHra yxmam.

UlaKA 155,

<t>apa3 ~HJiaftjiHK, KyuiH”"yBHH BeKTop~iap: a = OA, b= OB,

c OC dy”~cHH. Arap makK;i 156 Aa KypcaTH/iraHAeK yqgajia
BeKTop~apaa napa”™”e.ienHneA aca”ca,

a+ b= 0OA+ OB=OE\ a+ b ¢ =7?E+ OC ==-0D,

fl'biln f)Hp TeKHC"HKAa gTMaraH yma BeKTopHH yMyMHft 6np
Hy~tara i<e;iTnpraHAa, y Hy~TaAaH hhi“h hhthhah-BeKTopHH
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~a/iHrH yqg BeKTop.ua nca”raH napa.zuiejienHneAHHHr uiy Hyi~ra-
jiaH HH~MaH AHaroHajiH w$on.a KHJianH.

2. Hkkh 6kh 6np He”a BeKTOpHH i“yiuHiuAa Maxcyc 6np
30jihh ygpaTHiu MyMKHHKH, y ~aM Sy”~ca TeHr Ba fiyHa”Hiu"a-

U ukji 156.

pn “apaMa-i“apmH SyNraH BeKTop™apHH  tjyuiHiuAaH  uSopaT.
ByHnaft BeKTop™apna napa;uie.aorpaM Hcab 6y;iMafiAH. 10KopHAa
6np Hena bcktophh iryiuniu yNyH mHirapHziran yY.MVMIiift  kohacV
hh t3t6h”~ irHAraHAa iuyHAaft

-HHrHHAH-BeKTop* 30CHT 6y;ia- Si

Ahkh, YHHHr 6ouin yun 6HaH '

CHp”~amraH 6y;iaAH. ByHAaft / /
MaXCyC ,BeKTOp“ HOJIb-BeKTOp /
AeftH”aAH Ba y oAaTAa a”“reSpa- n

Aarn 0 HUiopacH 6HraH 6Ge~rn- fflao 157.

viaHaAH, HbHH (rnaM 157):

a+ (—a)= 0.

LUyHHHr yqyH, arapAa a + b= 0 Gyjicaa = — b 63hui MyMKHH.
Shah, aftHpniu aMa-iH “~yuiHiu aMa”™Hra TecKapn anan Tapn-
KacHAa Kyfl[HAarnqa aHH”aHaAH:
HKKHTa a Ba b BeKTop-iapHHiir aftnpMacH Aee, iuyHAaft
yiihnnh ¢ BeKTopra aftTHJiaAHKH, ft Ba ¢ BeKTopjiapHHHr ftHrHH-
ahch a ra TeHr 6y;ica, h™hh

21— 186
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a— b= c arap b+ ¢c= a 6y./ica.

Arap KefiHHrH TeHMHKHHHr HKKa“ia TOMOHHra (— b) BeKTop-
AaH KyuiH”ca,
c—a—6= o0+ (—b)

Cy~aflH, HtHH a BeKTop”aH b bcktophn afiHpHiu ynyn C BekK-
xopra (— b) BeKTopHH KyiiiHiu KepaK.

a Ba b BeKTop~iapHHHiIr

8 C aftHpMacHHH acaiu ynyH

6y BeKTop”~iapHH 6Hpop

6om~aHrHH O HyKTara

KyHHpidS, cyHrpa b Bek-

TopHHHr B ygHAaH a BeK-

TopHHHr A ygnra BA BeK-

0 a , & Top yTKa3H”ca,. rnyHHHr
y3H H3%iaHraH a — b Beit—
UlakKA 158. TOp gy”~aAH, MyHKH (makK~#
158):
BA= BO -fOA= —b+ a= a—bhb.

llyHHHr Sn~aH, a Ba b BeKTop~ap/ia aca-nraH napa.Me.fio-
rpaM”~a AHaroHa”"apHAaH 6hph y BeKTop”apHHHr HHrHHAHCHHK
Ba HKKHHMHCH — aHHpMaCHHH H(f)OAa KHJia™H.

§ 101. BEKTOPHH CKAJIfIPTA KynAHTHPHUI

a BeKTopHH 6Hpop X cKa/iap (“a™HMHA) KynafiTyBHHra
KynaftTHpHm, iuyHAaft HHrH b BeKTop ~och;i kh7ihih .aeMakKKH,.

b—Ila
Sy~"cHH. Arap X> O fiyjica, b BeKTopHHHr fiyHa”Hiiin a BeKTop-

HHHr flyHa.iHWH KaSn bynam, arap.ua X <0 Gyjica, TecKapHcm
6y~aAH. XaP hkkh ~ojiaa ”~aM

Ila |= xa1al.
BeKmopnum CKajixpza KynautnMacu ducmpudymue youy-
Huza 6yticyH.adu, a-bHH:
X(a + b) = Xa+ Ib,
6omKaMa afiTraHaa, ojmHft a”~regpa KOHaaeH SyftH”"a
KaBcMapHH ohhih MyMKHH. XaKHK3T,zia (uiak~ 159):

OA=a, OA>= Va,
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6yH.uah
OA, =WA, A"C, = KAC,
srbHH OAC Ba CMjC, yMbypgaK”ap yxiuam, AeMak,
OC,-\OC¢C,

iuyHHHr ynyH:
la + X&= X(a + b).

B, (ON

Ad
1NlakA 159.

y3yH~AHrn (MOAyjm) Gnp~HKKa TeHr O6y;iraH BeKTop 6np-
vihk BeKTop eKH opT AefiH-ziaAH. BeKTopHH CKajiHpra Kynaft-
TupHin TyuiyHHacHAaH 4>ofiAa.naHH6, ~ap KaHAafi bcktophh uiy
flyHa”"HiuAarH Shpjihk BeKTop epAaMH 6H~aH H({)OAa ~h.ihiu
MyMKHH, Maca”aH, a bcktophh

a—aa,

KypHHHUiAa e3Hin MyMKHH, a 6yHAa a BeKTopHHHr y3yH”Hra
Ba a! yHHHr Ghp~hk BeKTopH, HbHH fiyHa"HUIH a BeKTopHHHr
fiyHa”HiiiH Ka6H 6y~raH Shp”~ihk BeKTop.

§ 102 BEKTOPHH COHrA ByjlHUI

BeKTopHH coHra CyjiHiu aMa”H ~yfiHAarHHa TatpHt}) i"iHHa-
Ah: a BeKTopHH X(X="=0) coHra 6y~Hiu, iuyHAaft b BeKTopHH
ToriHiii AeMakKKH, yHH | ra KynafiTHpraHAa a BeKTop 30CHA
6y~"CHH, HT>HH

Ib = a.

LUyHHHr 6H”aH, 6y aMa”i bcktophh conra KynaftTHpHiu aMa”wra
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TecKapn 6y~raH aMa”aH nSopaT. Arap 6y TeHr/iHKHHHr HKKa-

jia tomohh — ra KynaflTHpn”~ca, y xojina

6= ai-r>

H'bHH BeKTopHH (HOJira TeHr 6y~MaraH) coHra 6yjiHui ynyH y
BeKTopHH my cohhhhf TecKapncHra KynaflTHpH”~ca khcJoh.

A~reGpaAarn Kab6H a bcktophh | coHra Sy”Hm Harawacn
ekh a:l KypHHHHiAa e3H.naAH. IllyHHHr 6h~3h 6apaBap

a

ir
BeKTopAaH HCopaT 6y~n6, yHHHr ysyHJinrH ~ ra TeHrAup;
arap X> 0 6y./ica, fiyH3iHmH a BeKTopHHHr fiyHa;miiiH ks6h

6yNi3AH, arap X< O 6>vica, yHra TecKapH Sy”~aAH.
Arap hkkh BeKTop a Ba &

aa+ pb=0 (1)

hh3h~h MyHOca6aT 6h~sh 6or;iaHraH Gyjica, y ~0JiAa a Ba b
BeKTopjmp Ko”i“HHesp Sy~aAH. XaKHSaTAa> tJ™P33 KHJiaHJiHK,
a 0 6y"CHH. By ”"o”"iAa

6y aca a Ba b BeKTop~apHHHr KOJi“iHHeapNnrHHH  KypcaTaAH.
AKCHHHa, arap a Ba b BeKTop”iap KO~~HHeap 6yjica, y ~o”~Aa
a HHHr b ra hhc63thhh X (fiap33 khjih 6,

a=1lb ekH a—Ib —0

63hhi MyMKHH, 6y 3C3 qH3H~H MyHocaSaTHHHr xycycHH .%OJIH-
A3H HSopaT.
Arap a bs b BeKTop~rap KOMHHeap 6y"iM3C3, Yy }$0.aAa bck-
TOp
c= aa 4 $b (2)

a bh b BeKTopjiap 6h~sh 3hhk~3ht3h TeKHc/iHKK3 napa.7i.ne.7ib
6yjiaAH, nyHKH 6np TeKHCJiHKAarH a Ba b BeKTopjiapHHHr
Hhfhhahch my TeKHCJiHKHHHr y3HAa 6y./iaAH. By “~o”Aa c, b
Ba ¢ BeKTop™ap KOMnNn”~aHap BeKTop.nap, HtHH 6hp tckhec-
jihkk3 napan~”e”~b 6yjiraH BeKTopjiap AeftH™aAH.

AKCHHga, KOA/iHHeap SyvmaraH a Ba b BeKTOp~apra kom -
n~raHap Oy;iraH >ap ifaHAaft ¢ bcktophh (2) paBHuiAa H(J)OAa
KH-ihih mymkhh. ByHH hcBot i“h~hiu ygyH a, b, c BeKTop”~ap-
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HHHr yHajiacHHH finpop yMyMHH O Hyifrara KyHHpaMH3
(rnakJi 160). CyHrpa c¢ BeKTopHHHr C ygn/i.iaH a Ba b BeKTop-
jiapra napa~”™e”b ~nh.tihe CD Ba CE hh yTka33mH3. By “onaa
a Ba b BeKTopjiapra KO/UHHeap Sy~raH aa Ba $b BeKTop~ap-
hhht reoMeTpHK hhfhhahch ¢ 6y~aAH, ht-hh
c= 00 %
LLIaK™ 160 Aa:
OE
2= oa 29%

(Hapa3 I"HIIHH3AH.

C BeKTopHHHr (2) Kaén H(])OAa irhjinhhinh eKH HKKHra
a*pa”HuiH 6nerHa 6y.na—
AH. ~aKH”aTaH, C I

c*=o0.a-\-$b,

c— ola+ §8b
4>apa3 fjH~HHca, 6y ~NojiAa
0= (a— a')a+ (p— p"H&

Cy~ap 3ah. Hkkhhhh to-
moha3h a Ba b BeKTopjiap
napa”e”ib 6y;iMaraHH
yqyH

Ulgka 160.

a—a =0, p— p7—0,
eKH
« = a', p~p'.
ByHAaH ruyHBafl HaTHJKa Ke.iH6 mh”bah: y»iTa KOMrManap BeK-
Top ”“aMaBai*T y3apo mh3hk~h MynocaOar CnjiaH Cor”aHranAHp:

aa + pb + 7c = O.

AKCHHMa, arap 6y MyHocaGaT
6a>KapH’\ca, o, b, c BeKTop.iap
KOMn~aHap Oy./iaAH.

Arap ynTa a, b, ¢ BeKTop-
./iap KOMnjiaHap Sy”iMaca, Yy
~"oAAa ~ap 6hp d BeKTopHH

d= «a+ p£+ Tc (3)

i<yphhhhias y~Tara a”Kparam
MyMKHH. ByHHHr MyMKHH"HrwW
IlliakJl 161 A3H OMHK KypHH-
MOi<Aa. LUyHHHr 6n”aH Gapasap (3) ampaTiim 6np xn”irHHa
CyviaAH. ~a”HtjaTAa, arap

IlaKA 161.
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d —aa+ $b-f- Tc>
d= aa+ [B&--fc
(papa3 KH™HHca, 6y ~o”aa
0= (a-a'")a + (B—PYb + (I —Y)c
6y;iap sah sa arap a—a'' 8— f3, 7— 7' aftHpMa;iapAaH ~en
Cy~MaraHAa 6npopTacH HO”ra TeHr Sy~Maca, a, b, ¢ BeKTop-

.nap KOMruiaHap 6y”~ap 3AH, 6y sea KH”HHraH cpapa3ra i®apiHH
6y”~aAH. IllyHHHr ywyH

ByHAaH iuyHAaft HaTHJKa Ke~n6 hhi~h: TypTTa HxraepHH
a, b, ¢, d B6KTopNiap ~aMaBa”"T mh3hk™h MyHOcaSaT 6njian 6o0r-
m/iaHraHAHp:

aa 4- + 1C+ Sd =0, (3)
6yH.ua K034)$nuHeHT”apHAaH XxeH 6y;maraHAa 6npn Hcwira TeHr
SMac.

§ 103. BEKTOPHHHr YKfIArH nPOEKU,HHCH

1. KHToSHHHr § 90 Aa npoeKii,Hn;iap TyrpHCHAa MaiwiyMOT
SepH”raH sah. y epAa MH”"apH”iraH MyHOca6aT.Ziap, yMyMaH

UlciKJi 162.

aflrraHAa, BeKTopHaji a;ire6paAa ”~aM y3 Ky*HHH cai®aca-Aa,
6H3 6y epAa BeKTopHHHr y*Aarn npoeKUHHCH TyFpHCHAa khc-
~aga TymyHHa SepHHiHH ;io3hm tohahk.

Oapa3d KH7aft*"HK, X'X: ftyHa”HHiH 6hp~hk i BeKTop 6H./iaH
aHHK”ianraH TyrpH hh3«k (y”) GjMchh (rnakK”™ 162). By fiyHa-
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AHuiiia 6kh yi*Aa 6npop a BeKTopHHHr npoeKUHHCHHH aHH”AaH-
mh3. ByHHHr ynyH a BeKTopHHHr 60ihh A Ba ynn B ash X'X
ra nepneHAHKy”~ap khjihS TeKHc;iHK/iap yTK33aMH3. By tckhc-
jiHK~iapHHHr yi< 6h.mh ynpaiuraH A' Hy~TacH A HHHr Ba B'
Hy~TacH B hhht npoeKUHHJiapH 6y;i3flH; A'B' sea a BeKTopHHHr
X'X yKAarH npoeKUHHCH AefiH;i3AH. 3hah A nan X'X yi®*nra
napa”e™t v\\nw6 TyrpH hh3Hi* yTKa3H”ca, y Q tckhc”hk 6n~aH
6npop C Hy~Tana yvpsiuaAH. <f>gpa3 ~H~ aft"HK, a BeKTop Sn”aH
Shp~hk i BeKTopHHHr (6kh x'x y~HHHHr) opacHAarH 6ypnakK
@ 6y~"CHH; a BeKTopHHHr X'X ytjHAarH npoeKUHHCHHH, hi>hh
A'B' hh a- 6h”i3h 6e.arH;iaftMH3. Lllak~ra MyBOQ)Hi":

np.;a = at= A'B' = AC
fiy"raHH ynyH, ABC yuSypnaKAaH
a, = acos q (1)
® 6ypuarH -j- AaH KaTTa 6y/iMaraH 7~OAHa 6y (J)opMy~aHHHr

TyrpHNHTH y3-y3HAaH KVpHHaAH,; (p> 5 6y./ZiraH JY™Ma (mao
163):
AC = acos (it — ),
NeKHH 6y ~ojiAa AC i ra ~apuiH flyHaraH, rnyHHHr ynyH:
ai= —AC = — acos (~— B) —acos

AeMaK, (1) (JjopMy~a
yMyMHH 6yviH6, “ap B
hkkh *ojiAa >aM KyHH-
hh canJiafiAH. Xap hkkh
~oNMAa: BeKTopHHHTr
y~"AarH npoeKuna-
CH BeKTOpy3yHJIH-
rhhhy BeKTop 6 h-
jiah yk opacHAarH
6ypnaKHHHr koch- NMoka 163.
hych 6hji3hn kY-
nafiTMacHra TeHr.

a BeKTopHHHT i HyHa-iHiuAai'H npoeKUHHCHHH 6h3 BeKTop
TapH”~acHAa ~aM HmJiaTHIUHMH3 MyMKHH. By “o./iAa:

at—ati  acoscpt. ®

2. 3hah 6hp Hewa BeKTop hhrHHAHCHHHHr y~Aarn ripoeKUHH-
CHHH aHHK"iaHMH3. COAAaJIHK Hyl<TaH-Ha3apHAaH TypTTa BeKTOp
o”raMH3: a, b, ¢, d. 3ht aBBa®, CepH~raH BeKiop”apHH ,Kyn-
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6ypiiaK KOHflacH* SyftHna Ty3H6 o;iaMH3 (inaK;i 164). Oapa3
i“"H aft"HK, SepH”raH BeKTOpjiap:

a—AB, b=BC, ¢c—CD, d= ED

ar

6y"CHH. ,,Kyn6ypgakK KOHAacHIL ra mybo(Jhk, 6y Beia-opjiapHHHr
hhfhhahch AE BeKTop 6yjiaAH, $n>HH:_
a+ b+ c-\-d = AE. (3)
Arap a, b, ¢, d, e Hy~Tarap A, B, C, D, E Hyt;Ta;iapHHHr
npoeKii.H3.napn cpapa3 “H"HHca, 6y "“o”Aa BeKTop”iapHH ~yuiHui
Ta-bpncpHra MyBO(5HK:
at= ab+ be+ cd+ de. (4)
HKKHHMH TOMOHA 3H:
ae = np.iAE, ab = np.fi, bc= np.ib,
ACMaK:
cd = np.;*;, de= np.H,
np.Xa+ b+ c-Xxd)= np;a+ np;*+ np.~+np~rf (5)

BeKTop”~iapHHHr cohh “ap KaHMa 6y.nraH ~o”~Aa ”~aM ”“a”nrn
fty;i GH.naH hc6ot ~H~AHHaAH. I1llyHHHr Sn*aH: 6np Heua BeK-
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TOpHHFHHfIHCHHHHryKAarH npOeKUHHCH KyiUH-
jiyBHH BeKTopjiapHHNnr my yparn npoeKUHs.ia-
PHHHHr fiHFHHfIHCHra TeHT.

§ 104. HKKH BEKTOPHHHr CKAJIflIP KYNAHTMACH

Hkku eenmop a ea b huhz cuaviHp KynaumMacu de6, uk-
Kajia eeKtnop y3yHAUKAapunuHZ KynaumMacunu UKtcaAa een-
mop opacudazu SypKaKHunz Kocuuycu 6uAan KynaurriMacuza
aumuAadu.

a Bab BeKToptiapHHHr CKa”“ap KynaflTMacHHH ab chmbo~h 6h-
viaH 6ejirH”~aftMH3, AeMaK TatpncJ) SyftHwa:

ab — abcos[a~b). L
Cka~ap KynaflTMaHHHTr 6y Ty3HJimiiHra kaparaH.ua, >hh hh3
6yH_aaft Tai.pH(})*am MyMKHH:

Hkku eeKtnop a ea b huhz cKaAnp KynaumMacu de6, 6up
eeKmopnuHz ysyHAUzunu ukkuhh.u eeKmopnunz 6upuHH,u een-
mop uynaAUuiu 6yuuia oAunzan npoeKi®uncu 6uAan Kynaum-
Macuza aumuAadu, atjHn:

ab = a-np.a-b =b-np.b-a. (2)

Cna”ap KynaflTMaHHHr j;ap hkkh Ty3H~HuiHra KaparaH.ua hkkh
BeKTop a Ba b HHHr KynafiTMacn cKa“Hp~aH HSopaT.

a Ba b BeKTop~ap opacHAarH Sypnak yTKHp 6y;iraHAa
cos (a, b) MycSaT Ba yTMac Oy;iraHAa MaH@)HH OByviranH y iiyH,
arapAa a Ba b BeKTop~iap opacHAarH CypnakK yTKHp 6y"ca,
yjiapHHHr CKa;mp KynaflTMacn Myc6aT Ba yTMac 6y;ica— MaH-
4)hh 6y;iaAH. XycycHft ~o~"Aa BeKTop a BeKrop b ra nepneH -
jIHKy~Hp 6y./iraHAa yjiapHHHr CKa”ap KynafiTMacH 0 ra TeHr

uCy~aAH ~nyHKH cos (a, b) — cos = Oj:

ab =0 (3)

seKTop a BeKTop b ra napa;uie;ib Sy~raH yojiaa cos (a, b) =
= cos O =1 Sy~raHH ynyH, 6y %Q0JiAa

ab = ab, (4)
ArapAa BeKTop a BeKTop b ra KapaMa-~apuiH 6y~ica
ab = — ab, (5)

qyHKH 6y ~o;iAa cos (a, b)~ — 1. XycycHH ”o”™ma
aa = az2 (6)
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2. CKa”ap KynaftTMa yqyH SepnjiraH TatpHtfjra acocaH:
ukku eeKtnopHum ckclahp KynaumMacu KOMMymamue tyOHyn.-
?a Oyucynadu, HtHH

ab — ba. (7)

CKa”ap KynaftTMa ynyH 6epn~raH hkkhhgh Tabpncfjra aco-
caH

x(ab) = x(b-np.b a) = 6.(Xx-np.t-a) = b- (np.~xa) = (la) b.
ByHH Ba (7) hh 3"bTH6opra o”HHca
I(ab) =(la)b = a(lb), ®

a-bHH CKajiap KynaftTMaHH 6npop coHra KynaftTHpHiu ynyH
KynaftTyBHH BeKTop.iiapAaH SnpHHH my coHra KynaftTHpn*ca
KH(PHoa K+H-ieoH

CKa”ap KynaftTMa ynyH 6epH”raH hkkhhhh TatpH~ra aco-
caH:

a(b+ c)=aenp.fi(b + c)= a (np,ab + np.ac) =

= a-np.fH&+ a-np.ac- ab + ac,
£kh
a(b+ c)= ab+ ac, (9)

HtHH CKaAHp KynaiwiMa ducmpudymue wonynuza 6yucynadu.

§ 105 HKKH BEKTOPHHHr BEKTOPHAJ1 KJIMNIAMTMACH

Bh3 yTraH naparpatjua hkkh BeKTopHHHr CKa”ap KynaftTMa-
ch 6H”aH myryjitaHraH 3ahk. 3 hah 6y epAa hkkh BeKTopHHHr
BeKTOpnaldi KynaftTMacH Ae6 aTa”“raH HHrn aMaji 6n;iaH
T3HHMTHpaMH3.

Oapa3 KH aft"HK, HKKHTa @ Ba b BeKTopjiap SepHJiraH OGYA-
chh. a BeKTopHHHr b BeKTOpra BeKTOpnali KynaftTMacH Ae6,
myHAaft ynHHHH C BeKTopHH aftTH”aAHKH, y BeKTop KyftHAarn—
Ma aHH”jiaHaAH:

1) ¢ eeKmopHum y3ynAuzu a ea b eeKtnopAap y3ynAUK-
AupiiHUH?. yAap opacudazu 6ypKaKHUHZ cunycu 6uAan Kynautn-
Macuza mem, hi>hh

Jc| = absin(a, b), (@)

cy TabpmPra i"aparaHia ¢ BeKTopHHHr y3yH.iHrHa Ba & BeKTop-
JiapAa acajiraH napa”™e”orpaMHHHr =3hhh  HcjiOAz"OBHH coh
6n/iaH ned0fa KH-FlHHaAH;

2) C BeKTopHHHr ftyHa/iHmH ~a.rarH napa”™™e”orpaMHHHTr
TeKHC™Hrnra nepnenAHKy”ap 6y;m6, yHr yftMa®H bhhthh (Skh
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napMaHH) a BeKTopAaH b BeKTopra ~aparaS SyparaH Hor,na
YyHHHr y™H c BeKTop 6yftHH3 o”AHHra i<apa6 “apaKaT stchh
{ niak®i 165). a BeKTopHHHr b BeKTopra BeKTopna” KynaftTMacH

[ab]
paBHuiAa Ce~rH”aHaAH, HtHH
— c = [ab]

Oapa3 KH;iaft;iHK, khhih o6fh 6H;iaH lo~opHAa aftTH”raH
napa”e”orpaM TeKHC™Hrn ycTHAa thkk3 TypraH ~ojiAa yHHHr
<oihh ~a“nrH ¢ BeKTop TOMOHH”a Sy~cuH. By ~ojiAa a Ba b
BeKTop”~ap opacHAarH
Syp~aKHHHr SncceKTpH-
cacHra inaps-ica, a BeK-

Top yHHHr yHr tomo-
HH,aa Ba b BeKTop gan
TOMOHHaa Sy”~aAH, eKH:o
HyHajiHiuH/uiH b ftyHa’ n
AfHHinra p;apa6b (sht
EAHC”a fty/i 6h;i3h) sftjiaH-
THpn~ca, 6y ~apaKaT

coaT CTpe”iKacHHHHr
lopHHiI ~apaKaTHra Tec-—
KapH 6y”H6 KypHHaAH. WaKA 165

ByHAaft CHCTeMa yHr
CHCTeMa AeftH;iaAH.

AKCHHMa, b AaH a ra tomoh (sHr KHC”a fiy™ 6n;iaH) afl*an-
THpnui HaTH>KacHAa ¢ BeKTopHHHr flyHa”HHiH aBBa”rHCHra Tec—
Kapn 6y”~aAH. LUyHHHr ynyH

/[ab] = — [ba],
HtHH KynaflTyBMH a Ba"b BeKTopjiapHH KynaftTHpHiu tspthSh
y3rapr3H norAa KynaftTMaHHHr HiuopacH TecKapH 6y./iaAH. J\e-
MaK, eeKtnoptLCLJi KynaiimMa KOMMymamue goHynza Syucyn-
Maiidu.
a Ba b BeKTop/iapg KorHHesp 6y~r3H ~o.iAa

FI [ab] = 0. 2)
6y aca, I0KopHAa BeKTopna” KynafiTMars SepH”iran acocHH Tai.—
pH(])AaH 6eBOCHTa kcjih6 hh”3ah.

BenmopaaA KynaiimMa ducmpu6ymue /(ouynuia 6yacyna-
du, H-bHH j

J [(Ca+tb)c= [ac] + [be]. 3)

ByHH hc6ot ~rt“Hrn ygyn c¢° hh Ghpjihk BeKTop cf)3pa3 kh-

~h6, 3Hr aBBa® [ac®°] BeKropna” KynaHTMaHH acarn ycv”~H 6h-

/
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jlan Tona.MH3. 1lly Mai*caA 6MN\aN a = OA BeKTopHH c° Benxop-
ra uepneHAHKy”ap Cy~raH xeKHcyiHKKa OAX npoeKu.nHCHHH
TyuiHpaMH3 (uiaK”™ 166).
C aA By *o./iAa
OAt—acos (a, CM,) =
= asin (a, c°).
3hah 6y OAX npoeK-
uhhhh O Hy”~ra axpocjm-
Aa (“a”Hrn xeKHCJiHKAa)
coax cTpeKacHHHHr xa-

paKaxn SyHHna 90° ra

N aflraHXHpaMH3.

KH7aftjIHK, CM, HHHr HH-
LUgka 166. )

rn ypHH OA2 6y;iCHH.

By ”o;iAa aHa my BeKxop OA2 y3H [acO] BeKxopna” KynafixMa
6yjiaAH, 4VHKH

lUaKA 167.
OA2= OAx= asin(a, c°)

naOAn BeKxopHHHr y3H a Ba Cc° Beicxop”apra nepneHAHKy~np
Oy;inf>, myHAan TOMOHra nyHa”XHpH~ranKH, yHHHr a AaH c° ra
aiiJiaHHiiiH coax cxpejiKacHHHHr ~apaKaxwra KapmHAiip.

Shah (j)apa3 ~n.iaft.iHK, 6hpjihl§ Bei<xop C; 6npop tckhc”ihk-
na ncpneHAHKy~np 6y~cHi; Ba OA = a, AB = b 6y;iCHH, Ae-

MaK, OB *=a -f-b (mak.n 167), OAB yg6ypnaKHHHr “a/mrH

C>apa
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TeKHCJiHKKa npoeKUHHCHHH TyuiHpHS, cyHrpa yHH my tckhcjihk-
Aa coar crpe”KacHHHHr ~apanaTH 6yftHHa 90° ra aftjiaHTHpa-
mH3. By ~o;ia3, I0KopHAa HHKapn;iraH HaTHH<ara My boiJihk

OA2=[ac’\, A™B2= [bc°], OB2— [(a + b)c°\,
HKKHHHH TOMOHA3H

*0ob3= 0 *a2+ a2
Sy~raHH ynyH
[(a + b)c°] = lac®) + Joe |

€kh 6y TeHr*ihkHHHr HKKa”ia tomohh CKa”ap C ra KynaflTHpHJica

[(a + b) cc°\ = [acc’] + \bcc \
CKH
[(a + b)c] = foe] + \bc\
Hy HKH
CC° = C 6y;i3AH.

§ 106. JM BEKTOPHHHr APAJIAUIi KynAHTMACM

Yh BeKTopHH y3apo Typ.riH paBHHiAa KynaflTHpnm MyMKHH.
By KynafiTMa~apAaH oh3 6y epA3 ym6y KynafiTMann TeKmnpum
6HJI3H HeKJiaH3MH3:

\ab\c,- (1)

hichh a Ba b BeKrop.iapHHHr BeKTopna-'i KynaftTMacHHHHr yiHH-
hh c BeKTopra CKajiap KynaftTMacHHH Ty33MH3. ByHAafi KyiuiHT-
Ma yqg BeKTopHHHr apa”iam KynaftTMacH  Aeftn;iaAH.

a Ba b BekTOp~iapHHHr [ab] BeKTopHa”i KynaftTMacH BeKTop
6yviraHH ynyH, 6y BeKTopHHHr C BeKTopra CKa-nap KyiiafiTMacH
CK37”ap Sy”aAH, AeMaK, a, b, ¢ BeKTop-napHHur (1) apa”am
KynaftTMacH CKa;iHpAaH HGopaT.

By KynaftTMa oaahA reoMeTpni™ MatHora ara/mp. XaKHK3TA3,
4>3pa3 KHJiaft"iHK, yna”a BeKTop a, b, € 6npop yMyMHft O HyK-
Tara Ke.iTHpH-iraHAa, y.aapHHHr ypHH”apn maK,T 168 AarH Ka6n
6y~cHH. By BeKTopyiapAa napa”““e“ennneA sicaftMH3; a Ba b
BeKTop”~3pA3 Hca”rsH napa~”~e”orpaMHHHr io3H

1 \ab] |

6y~"aAH. Hkkhhhh tomoha3h \ab\ BeKTop ”~ajmrH napa./i./ie.ao-
rpaMHHHr TeKHc”Hrura nepneHAHKyjiap Cy~raHH ynyH ¢ BeK-
TopnH \ab\ BeKTopHHHr fiyHa"Hmnra npoeKu.HHCHHH o0”h6,
naps”eenHneAHHHTr 6a”aHANHTHHH ~ochji KH;iHm mymkhh.
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HaTimn/ia
v= [ab]c )

apa;iam KynaftTMa a, b Ba C BeKTOp;iapAa acajiraH napa”jie™e-

imneAHHHr ~3>kmhhh HJ)OAa i“uiaAH.

a, b Ba C BeKTop”ap yHr CHCTeMa tsihkhji ~H./ir3HAa, 6y

KynaftTMa MycSaT Ba bkch ~o;ia3 MaH(])Hft 6y.i3AH. LLly 6h;i3h:
6npra 6y epAa a, b, ¢ BeKTop”apHH
KynaftTHpHui TapraSHra AHi®aT i$h-
jihui KepaK,nyHKH yna~a KynaftTyB-
hha~h HKKHTacHHHHr ypHH”apH y3apo
a”iMauiTHpH”ica, KynaftTMaHHHr hiho-
pacn TecKapn Sy”aAH, Maca”aH:

[ab] c = — [ba] c, (3)
6y sea yTraH naparpa(Jd)®apAa Tatpnc})
STHJiraH BeKTopHaji Ba CKa-flap Ky-
naftTMa”apHHHr xocca”apHAaH KejwS
HHI™aAH.

JlekHH @, b, C BeKTop;iapHH aoh-
paBnft a®MauiTHpraHAa (htsHH a hh b
ra, b hh C ra, g hh a ra a”ManiTHp-
raHAa) apa”aui KynaftTMa y3rapMaft-
ah, Maca.aaH:

[ab] c= [bcla= [ca] b, (4)

HyHKH SyHAaH acocHft CHCTfeM™'y3rapM3ftAH. Xa”HKaTAa, Maca-
ji3H, a, b, C nan CHCTeMa Tam-kH" STca, y "o”Aa b, C, d@ *sm
nan CHCTeMa tsihkhji afgAH.

ArapAa a, b, ¢ BeKTop”~iap KOMn;iaHap 6yjica, 6y ~o”Aa [ab]
BeKTop ¢ BeKTopra nepneHAHKy”iap 6y;iraHH y~ Y1l

[ab] c= o; (5)

reoMeTpna Hy~Tan Ha3apHAaH, a”iCaTTa iuyHAaft 6y;iHuiH Kepak,
nyHKH a, b, ¢ BeKTop~iap KOMn”aHap 6y;iraHAa napa”™”~e”enH-
neAHHHr p * mh HOJira afuiaHaAH.

XycycHft xosiaa yqga”a BeKTopAaH hkkht3ch y3apo TeHr
6y~ca, y ”OJiAa apa”arn KynaftTMa Ho”ira aft*aHaAH, Maca”aH:

[aa] b- [&b]a= [ba]a -o.

AKCHHna, (5) TenrjiHK 6a)KapH”~raHAa napa”™~e”ennneAHHHr
>a>KMH Hojira TeHr Sy”~iaAH Ba 6y j"o”Aa: e yua”a BeKTopAaH
6hph HO”"ira TeHr 6kh y~apAaH hkkht3Ch KOJi"HHeap eKH yviap
KOMn”aHap OysiaAH.

Ulgka 168.
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§ 107. BEKTOPJIAPHH TYFPHBYPMAKJIH KOOPIWHATAJIAPfIA
TACBHPJ1AIU

1. Bh3 § 102 Aa "~ap KaHAafl BeKTopHH KOMn”~aHap gy~MaraH
yiiTa B<_vropra awpaTHiu MyMKHH”"HrHHH KypcaTraH sahk. ByH-
ra acoc™aHHG6, Sepn”~raH BeKTopHH ynTa y3apo nepneHAHKy”ap
CyjiraH yK-"~apra HHc6a-

TaH o”iHHraH npoeKUHH- z
JiapH op~a”H aHH~"asS, f
BeKTopHaJdi MyHoc-a6aT-
viapHH, yjiapHHHr yK-
jiapAarn npoeKUHH”apn
opacHAarH TerHin~NiH
MyHOca6aT”ap fimiaH
a”MaUITHpHIU MyMKHH.

ByHHHr ynyH Oxyz

TyFpHGyp~aK”H koopah-
HaTa”ap cncTeMacHHH
0jih®, yHHHr OX, Oy,

Oz y™apHHH epAaMHH

BeKTOp/iap opKan™H
aHHK”afiMH3. OAaTAa
epAaMHH Kh~nihe i, j, K WaKA m
6 hp”™hk BeKTOptiap ~aby;i khjihh3ah (uiaK™i 169) By ~o”Aa.
r=j2 k2— (]_)
ij = jk ki= o; (2>
CHCTeMa y «r Oy/iraHH ynyH:
ijk -1 (3)
[ij] = ko \jK] = 1, \ki) =]. (4)

3 hah 4>apa3 ~HJiafl*HK, & BeKTopHHHr KoopAHHaTa Yy”~™apH-
Aarn npoeKUHH”apH X, Y, Z 6yjicHH. By .'so™MAa:

a= Xl +Yj+ Zk. (5)
X —acos (a, X)
y —acos (a, y) 6>

z = acos(a, 2)

AKCHHna a BeKTopHHHr yviapAarn X, Y, Z npoeKUHflJiapn
OepH~iraHAa, SyjispHHHr epAaMH CnjiaH a BeKTopHHHr y3HHH
aHHi“am MyMKHH. XaKH”aTAa, 6y ~oNiAa A BeKTopHHHr fiyHa-
~hhih (6) AaH aHH”aHaAH:
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cos (a, X) = —
cos(a, Y) (60
cos (a, z) = —
X, Y, Z Aa aca/iraH TyFpn6ypiiaoH napa.ifefennneAHHHTr
AHaroHayiH aca a BeKropHHHr v3ymiHrn 6y./iaAH:
a\= y~x*+ y*+ z*, (7)

2. KypcaTH”~raH MeroAra acoc./iaHH®G, hkkh BeKTop a Ba b
hhht hhfhhahchhh 6kh aftnpMacHUH y”~apHHHr npoeKn,Ha./iapH

opKa”H To.ia.MH3. <5>apa3 ijii.iafl"HK,
a= XX+ Yj+ Ztk,
b= X3+ Y3 + Z2
Sy~cHH. By ”ojiAa:
a+ b= i(Xx+ X3+ j(Yx+V2I+ k(Z, + Z2. (8)}
Lily fty~ 6n”aH asbom 3TraHAa hkkh a Ba b BeKTopjiapHHHTr
CKanap KynaftTMacH

ab= XtX2+ VY,Y, + Z,Z2 (9
6y~"aAH Ba a BeKTop b BeKTopra nepneHAHKyjiap 6y;iraH ~onna
XtX2+ Y~ + Z&Z2= 0. (10)

3. 3hah hkkh BeKTop a Ba & HHHr BeKTopna” KynaftTMacn-
hh TonaMH3:

N\ — \(0i -} J - Z,K) (XA (- YF + ZR\ —
= \jK](Y>©Z2- Z,Y2+ IKj)(Z,X2- XtZ2 + \ijJ\(XXV2-Y xXXt)=
= 1(Y\Z2- ztYD + ] (zxx2- xx2 + K[Xx2 yx23, (ii)
£kh AerepMHHaHT KypHHHiuHAa
i j kK
\ab\ = XX YXZ, (12)
*2Y222
Arap a Ba b BeKTop”ap y3apo napa.i.ie”b Sy”~ca, y ”"o”Aa
(YXZ2- ZX2 + j(ZtX2- XXZ2 + k(XxY2- YxX2 =0

Skh
YZ2— ZxY2= 0,
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IX2- =0,
X §/2—yx 2= 0,
*eKH, Sy~apaaH
a-2 y2 Z’ * |c5'

hbhh y3apo napaAAeAb 6yAtan ukku eeKmopnum moc npoetc-
ittUHAapii nponopUfiioHaAdup.

CaBOJiJdiap Ba Iwacajiajiap

336. BeKTop HHM-a? CKa”sp HHMa? TeHr BeKTop~apHH Tai>-
pHCf) I"HAHHTr.

337. Ko™iHBeap BeKTop~iap Ae6 KaHAaft BeKTop”~apiiH afiTH-
viaflH?

338. a, b, C Ba d BeKTopjiap SepH”raH. Byjiapminr Hhfhh-
ahch toiih~ichh  {BeKTop;iapHH HCTa/iraHMa cvih6, maK”Aa
KypCaTH~CHH.).

339. Inaft Ba“TAa 4, b, c BeKTOp.iapAaH ynSypgaK Ty3Hiu
MyMKHH?

340. Arap aa4- D4- = aa"+ + TC" 6y.aca, y *o;iAa
a—a",b—b", c—c" BeKTOpJiap KOMnjiaHap 6y;iaAH. By hcGot
AH-fIHHCHH.

341. KJaHAafl uiapT SHJiaH a 4- b Ba a— b BekTop~ap y3apo
nepneHAHKYyjiap 6y.rcaAH?

342. a, b, C BeKTop”~apHH yqfiypgakHHHr TOMOH”apn <})apa3
j~hjihé, TpHroHOMeipHHHHHr ym6y c|)opMy.?iacH MHi~apH"NCHH:

al= b24- c1— 2bccosA,

343. yuiby TeHriHKHHHr Tyrpn~HrH hcSot kh/hhchh:

[aft]24- (abf = a-b- -
344. YuiSy TeHiviHKHHHr TyrpH~Hrti hcGot "~hjihhchh:
\(a— b){a 4- b)) = 2 \ab\.

345. Xap KaHAaft yuSypnaKAa yMa”a 6ajiaHA./ZiHK y3apo 6np
Hy~TaAa KecHiiiaAH. ByHH BeKTopna” ajire6pa SpAaMH 6unaH
hc6ot j~h~hhchh.

22—186



\ —W —VW— —W -—-W —W —" —W —VV—V*— —vv— 4

y« 6euiuhhu 606

TEKHCJ1HK

§ 108. CHPT BA yHHHr TEHrJIAMACH

1. Oapa3 HH”aft"HK, 6n3ra yHTa ysrapye™H KOOpAHHaTa”ap-

hh y3apo Sop”~araH Sup
f(x,y,z) = o 1>

TeHrjiaMa SepHJiraH 6y;icHH. Bh3 6y TeHr*aMaHH yqa”a y3ra-
pyBHHAaH 6y;iMaraH,aa 6npHra HHcGaTaH ennui MyMKHH.zi.e6-
4)apa3 i“miaMH3. MacajiaH, TeHr*aMaHH Z ra HHc6aTaH ennui
MyMKHH 6>vichh Ba ennui HaTnacacn

z= (X, Y) (2>

6y~"cHH, 6yuzia ®(x, y)— 6np i"HHMaTJiH e Kyn ~HftMaiviH (flyHK-
UHH. Oapa3 i"HJiaHJIHK, 6npop

X,< x< x2, y, < y< y2
co”aaa Ccj)yHKUHH y37iyKCH3 6y;iCHH. ByHH avrndopra o;md
X=a y=b>b
4iapa3 i“H”HHca, (2) ra acocaH Z ynyH dnp 6kh 6np Hena i*Hfi-
MaT de~rn~aHaAH, Maca™aH
z= cu c2 c3.. (3)

6y"CHH. HaiH>KaAa 8azoji,aM,(a, b, ¢,), M2(a, b, c3, M 3(a,b,
C3), HyK'ra®ap ”~och;i 6y.aa.ziH Ba 6y./iapHHHr ~awMacii 0z yinH-
ra napa””e”b 6y;iraH nH3Hiyi,a 6y.7iaziH (uiakK”™ 170):
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PMX—Cj, PM2— G, PA13<=c3...

3hah x Ba y KoopAHHaTajiapHH 6epn;iraH co”a”~a y37yKCH3
paBHiiiAa y3rapra6 6opaMH3. By ~ojiAa (2) ra MyBO()HK, 2"HHHr
KHHMaT”apn jaM y37"yKCH3 paBHWAa y3rapn6 6opaAH Ba ”~a"H-
th Mu M2 M 3... Hy”"Ta”ap c|)a30Aa 6npop reoMeTpHK ypHH
HH3raH 6y~aAH. By reoMeTpHK ypHH CHpT Aefin;iaAH Ba (2) 6kh
(1) TeHMaMa 6y cnpT-
hhht TeHr*aMacH AefiH-
~aAH. By CHpraHHr Ke-
jw6 HH~HuiHra i~aparaH-
Aa, yHAarn HCta”raH
HyKTaHHHr KOOpAHHaTa-
Niapn (2) 6kh (1) TeHr-
~iaMaHH KaHoaT-71311™ "
paAH.
Shah (J)apa3 p~afi-
jihk, xOy KoopAHHaTa-
;lap CHCTeMacHra HHc6a-
TaH 6npop reoMeTpHK
ypHH, 3T>HH CHpTSepH”-
raH 6y~CHH. BouiKana
afuraHAa reoMeTpHK
ypHHHH  TamKH”i  STraH Uloka 170
HyKTa”apHHHr xocca”a-
pii MawyM $ apa3 KH-nnHaAH. Arap (man” 171):

X = OQ,y: QP,Z:PM

reoMeTpHK ypHHHHHr, s'bHH cupTHHHr 6npop HXTHfipHfl M HyK-
TacHHHHr KoopAHHaTa”apn 4)apa3 KH"iHHca, 6y “o”~Aa M HyK-
TaHHHr ypHH, 6epH”~raH reoMeTpHK ypHHHH TacBHp KH-nraH
mapTJiap 6n~aH 6or*aHraH 6y”aAH Hkkhhhh TOMOHAaH M HyKTa-
HHHr ypHH x, y, z KOOpAHH3Ta”iapH CHJiaH CoMaHraH. IllyHHHr
ynyH arap x, Yy, z hh 6epHJiraH uiapwapra cyHHHO, y3apo 6or-
jiaHca, SyHAaH ~ochji Gy»tiraH f (x, Yy, z) —O0 6or.naHnw 6epHJiraH
reoMeTpHK ypHHHHHr, ht*hh chpthhht Tenr*aMacH 6y;iaAH. TeHr-
jlaMaAarH x, Yy, z— y3raPyBl)n KOOpAHHaTajiap AefiH aAH.

2. 3 hah <|)apa3 Kn”?iafl*HK, hkkh TeHrjiaMa OepH”raH 6y”~cHH:

f(x, y, z) = 0 Ba (X, Yy, z) = O. (4)

By TeHr-ziaMajiapAaH ~ap 6hph, I0OKopHAa KH"NHHraH My.no”a3a-
.napra MyBO()HK, yMyMaH Ghpoh chpthh H(fJOAa khjisah. Koop-
AHHaTa”apn HKKajia TCHr"iaMaHH KaHoaTJdiaHTnpraH ~ap 6np HyK-
Ta HKKania cupTAa )jaM CyninujH KepaK. Hkkhhhh TOMOHAaH



340 TemcAUK

HKKjua CHpTHHHr yMyMHH Hy~Ta”apH yyiapHHHr y3apo Kecnui-
ran MH3HFH.ua 6y;iaflLH. LLIyHHHr Sn~iaH x, Y, z KoopdunamaAa-
pu opacudazu ukicu meHZAdMa yuyMan <fia3oda <iu3uwb ucfioda
tfUAaou. Arap.ua HKKajia chpt y3apo Kecnuica, hh3h”~hh ~ai*H-
i“nil Ba KecHuiMaca — MaB~yM (flapa3 ”“HJiHHaAH.

3. S hah ()apa3 KH"MNaHMHK x, Yy, Z KOop”~HHaia”ap opacHAa
y«ira TeHr”aMa Sepn”~raH Sy”~CHH:
fm,y z)-0, 9k, vy, 2=0, ib(x, V¥, 2) = 0. (5)
Ulaka 171

By TeHr~aMa”apAaH SnpH KOJiraH HKKHTacHHHHr HaraacacH 6y;i-
Maca eKH hkkht3ch 6npHHHHr HaTHHcacn Sy”~Maca, y ~oji/ia 6y-
;iap ()a30Aa 6np eKH 6Np Hena Hy~"TaHH aHH”aiiAH.
Xa~rHKaTAa, (5) TeHr.ZiaMajiap.a.aH )$ap OupH 4)a3oaa Onpop
CHpTHH H(J)OAa I"H"iailH. HKKH CHpTHHHr y3apO KeCHAHHIHAaH HH"
3hk jjochji Sy*aAH Ba 6Y hh3Kk ynHHHH chpthh ©Onp eKH 6up
He*ia ny~Ta”a Keca/iH. By Hyi*"Ta®apHHHr KoopAHHaTa”apHHH
aHH”Aaiu  ynyH (5) TeHrriaMatiapHH OHp;iHK,a.a ennui Kepak.
ArapAa ynHHHH TemviaMa aBBa”“rH hkkh TeHr*iaMaHHHr H3TH>Ka-
ch 6y”~ca, y )o.a,@aa 6y ynHHHH cnpT aBBa“rn hkkh CHpTHHHr
y3apo KecHuiraH hh3nhfh Syftuna yTHiuu MaiwiyM ByrarH.
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4. ~apa3 KH7”aft*HK X, y opacHAa 6np TeHr”aMa SepmiraH
6v~chh:

f(x,y)= 0. (6)

By TemviaMa xOy TeKHC7iHrHjxa 6npop AB hh3hkhh H(j)OAa *;h-
.naAH (maiai 172.) By HH3HKAa 6npop P HyKTaHH cwiaMH3. Oa-
pa3 KH~ iaftjiHK, 6y HyKTaHHHr KoopAHHaTajiapn ?, © 6yncHH P
Hy~a (6) HH3HKfla Sy~raHH ynyH yHHHr KoopAHHaTa./iapH TeHr-
jiaMaHH KaHoaT”~aHTHpaAH:
/(«, 1J)= 0.

P Hy~TaAaH Oz yi"Ka napa;uiejib hh3hk yTKa3a\iH3. By X,0n-
Aa 6y HH3HKaarH ~ap 6np: M, N,... HyKTaHHHr a6cu,Hcca Ba
opAHHaTacH ?, k Sy~aAH, ht>hh (6) TeHr*aMaHH KaHoaT”~aHTHpa-
AH, HyHKH, yHAa z KaTHauiMaftAH. ArapAa P Hy~Ta AB mh3hk
6yftHHa lopca, y ~o”~Aa S, tj jterapaAH Ba P Hy~TaAaii yTraH

Ulokji 172.

TyrpH HH3HK Oz y~nra napa;ijie;ib 6y~"wb6 ~apakKaT KH.na 6om-
~NafiAH. ByHHHr ~apaKa™ H3TH>KacHAa *och;i 6y;iraH CHpTyMy-
MaH HHJIHHAPHK CHpT ACHH.7I3AH. AB — UH~AHHAPHK CHpT-
hhht ftyHajiTHpyBHHCH Ba hh”~hhaphk chpthh HH3ybhh TyrpH
MH3HK yHHHr HCOBMHCH AeftH”aAH. s
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LLIyHHHr 6nnan yMyMaH (6) TemviaMa: (fia30da hcobkucu
Oz yquza napaAAeAb 5yAzan nuAundpuK cupmnu tufioda qu-
Aada. LUyHra yxrnaui < (X, Z) — 0 TemviaMa — hcobhhch Oy
yKHra napayi®e”b 6y;iraH uh.ihhaphk chpthh Ba (y, Z) = 0—
hcobhhch OX ytjnra napaji;ie;ib SyviraH uhjihhaphk chpthh hcJjo-
Aa ~"HJiaAH.

5at3H 6np xycycHft ”“o;uiapAa TeHiviaMa t;aHAaft reo-
MeTpHK ypHH HJ)OAa ~HJiMacjiHrH ~aM mymkhh. Maca”aH, ymeé6y

x2+ By2+ 2z2+ 1= 0, X2+ y2+ z2= 0

TeHrJiaMa~apAaH 6hphhhhch ”“~en ~aHAaft reoMeTpHK ypHH h(Jo-
Aa ~HJiMaftAH, nyHKH X, y, Z HHHr ~en ”~aHAaH "~ai~HA kKhh-
MaT”~apn TeHr.iaMaHH ~aHoaT”~aHTHpMaflAH Ba hkkhhhhch 6y”~ca,
er"FH3 (0, 0,0) Hy~"TaHH H(])OAa I"H"aAH.

§ 109. TEKHCJIHKHHHr HOPMAJIb TEHrJIAMACH

CHpTHHHr 3Hr coAAacH TeKHCJiHKAaH HdopaT. LUyHHHr ynyH
6h3 3Hr aBBa”™ tckhc”™hk fiHJiaH uiyry*~aHaMH3.

1. TeKHc;iHKHHHr TeHr~iaMacHHH Ty3Hm — yHHHr cpa30AarH
ypHHHH aHH”™afi TypraH s"eMeHr”ap (napaMeTp”~ap) epAamh 6n~aH
TeKHCAIHKHHHr HXTHepHH Hyi~TacHra ~apaui”®iH y3rapyBHH, Koop-
AHHaTa”apn opacHAarH MyHocaSaraH TerHUMH TeHr"HK 6mM:aH
H(])OAa "H~HuiAaH H6opaTAHp.

<J>apa3 “HJiafuiHK, cj)a30AarH TeKHc;iHKHHHr KOOpAHHaTa y”-
~apH 6nnan ynpamraH Hy~Ta;iapH A, B Ba CSyjicHH (uiao 173).
TeKHc"HKHHHr KoopAHHaTa yiyiapHra HHcSaTaH ypHH aHH”" 6y'\>
chh ynyH KOopAHHaTa”ap 6ouiHAaH yHra nepneHAHKy~ap f;h-
~h6 TymnpHJiraH OP HHHr y3yHJinrH Ba yHHHr KoopAHHaTa
y~jiapn SHJiaH TauiKH”i i“H”raH SypnaK”apH Ma”"yM 6yvica kh-
(J)oh KH~"iaAH. <t>apa3 i“H"aft/iHK, OP —p Ba OP HHHr OXx, Oy,
Oz yK~apHHHHr Myc6aT fiyHa./iHuiH SHjiaH TauiKH”i KH-araH 6yp-
MaKJiapn TapTHS 6n~”aH a,:p, 7 6y;iCHH.

TeKHcM"HKAarH Snpop Af Hyi*TaHHHr KoopAHHaTa”apn: x = OR,
y —RN, z= MN 6y/icHH. M Ba P Hyi*Ta”iapHH y3apo TyTaui-
THpHui HaTH)KacHAa ORNMP chhhk hh3h~ ~och;i Sy”aAH Ba
6y CHHHK MH3HKHHHr TyTaiUTHpyBHHCH OP SyjiaAH. Chhhi®* hh-
3HKHHHT vyiyjarH npoeKijHHCH TyrpucHAarH TeopeMa Syflnga "a-
jihnth chhhk MH3HKHHHr OP ra npoeKUHHCH KyflnAarHna Sy~aAH:

OR cosa+ NRcospfcNM cos7 + /WPcos ~*~~p,

6kh uiaora acocaH
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OR = X, NR =y, NM = z, cos =0
>6y~raHH ynyH TeKHCJiHKHHHr TeHn/iaMacH KyAnAarHwa SyviaAH:
x cosa-|-y cosp+ zcos7—p = O, ()

qyHKH M HyKTa TeKHc/iHKHHHr KaflcH epHAa 6y./ica-Aa 6y TeHr-
viaMa y3 KywHHH caK-naftAH.

MHKapH~raH TeHmaMa TeKHC"HKHHHr HopMaJdib TeHrjia-
MacH AeftH”aAH. By TeHrjiaMa x, y, z ra HHcSaiaH 6hphhmh
jilapa)KarH. .HeiMaK: X™ap Sup meKiicjiUK yszapyeiu X, y, z ko-
opduHamaACtpza Hac6aman 6upuHiu dapaotcaAU meHZAaMa
6itaan uifioda u;uAunadu.

UlaKA 173.

2. 3hah TeKHCNHK TeHr*aMacHHH BeKTopna”™ ~opMa”a HHKa-
paMH3. <J»apa3 KHJiafuHK, (})a30Aa Cnpop P TeKHC/iHK GepH~raH
m6v~chh Ba yHra KyT6 Ka6y.rc KH~iiHraH O Hy~TaAaH TyrnnpH~-
raH nepneHAHKy~ap ON = p 6y;icHH (waK.rc 174); n° hh ON
ygyH 6hp~hk BeKTop 4>apa3 KHJ&MH3. M (r) TeKHCAHKHHHr 6h-

pop HXTHepHfl HyKTacH SyyiCHH: OM = r.
ByHHHr, HbHH rHHHr n° flyHa”Hiuura npoeKUHHCHHH Ty3aMH3:

np. n r —p

*6kh CKa”ap KynaftTMaHHHr TatpH”~Hra mybocJihk:
rtf = p. . (1)



:HtTBirXg BhHJIBtfHHAM hiiihh
-HdAx JHHHBIIBI/UHDX A ‘BOtfHyAk BJ (3) HXBKgHM JHHH 1Y

D+ zfj + VA — d
a
. D+ 29+ iIVA _
. + = 1 SOD
iD+ tfl + sKA _
g - ¥ =~sS0D
.z + rfj+ cVA
———"T = BSOD

rHtrBHBirMHHB dBIALEWHHk
AgmA HAhA d BH 1 ‘fi ‘v BDIfHyAk BjdBIfHHIAIHDX HJBtf () HHBtf
-04)h  hbjhbMhhb nAhA w ‘HUDirAg hi/ohdbn dng dBirBHBifJHsx
(C) ca (S) efffoh HBJirAg bjg bjxbwijhM HBtfHAmM ‘sBWDtf

<S)

IHfi'BHBIfJIHHB XBWHHM HJBtfHitjAM HAhA fV HBtTHAg
‘t = Ljsob -3- (jjsoD -f- VjsoD = 9~ -I-zV) zZW
:eHWBmMAM HHdBIi;A BdjhAd ‘gnd
-BXAM BJXBdtfBHX HHHDBXhA HJIfBaHB HBU'dBL’'MHII'JHSX HJHHH3
EHWBIfHK gBfBX HHHniHirAg
t) d—=aw 'l sod= z>w-dsg) = aw so3= vw

tHHIU ‘HHDI/Ag HgBM HdBI/'XH9HIIH(])(jBGOH JHHHBKBIi‘JH9X

(£) Q= d—Jisod Z + {jsod/i+ Nnsodx

AgmA HJEIALHSHtIHCjX”eOX JHHHBHBIT
-JH3X (z) ‘HHHBdaH mHUOX HHHXBWHHM HBITHAmM JHHH HJIBtfHAQ
(z) ‘0= aw + zjw + &aw + *vw

:EHWBdHX0BUAH BJHOD W dodHg HBJBKIirAg
Mhhb BhdHSOk: hhhhowox bi;bm>ih jhhhbwbi/'jhdx Ag ‘HI/BirAg

(n 0= a + ZD + te + XxvV
‘HmMHHHJAM hhwAwA JHHHBWBIi\iH3x dng dBk hbj
-1fAg H/BJKBAB'E' HhHHdHg HBXBgDHH BJ Z ‘A ‘x HMWAfIBW "I

novmvSHdi nrwwfi ZHmwnvonxax 'Qi; 8§



'HtfBITHM
KO(J)H} BIJHMHHHdXx JHHHBWBINIHOX  HBJIfHdBMHh
BVtfiBdJBdBU HBJxX HHBKBIMH3X HIfB>KBdBH' HhHHAHQ HXhX JHHH
-Xg eehwbithM xogDH hhhihhi/’hM bitoiJjh HHirDHHax dodH9 blToebc})
JHHHBKBI/MH3X dng dBk HBJIfXg HIfBJKBdBI/ HhHHdng HBXBgDHH BJ
Z 'X ‘X HhaXdBJEX ‘HHg-B ‘HHHDHdBHOaX JHHHXg HITHg -Hire HBJ
-HHITHM XOgDH HHHMHHHI/'HM BtfO()H HBimg BHBITIJH3X WMBWBdBtf Hh
-HHdng JHHHHH1-DHH3X dHg dBk HJBITOEBIJ) BH(])BdJBdBH HBJIXy"

H3VWVU-JH3X HHW2AWX JHHHMHIT3HM3X ‘Oil §

HU'BtfXg ItHDOk EWBI/\IH3X
HBJIfHdBMHh EtftHDBW3XDHD xdBH3tT BfHdoMCH BHK HHa-B ‘HI/BIfXg

0= d— 1SODZ+ ¢dSODX + nSODX
HmHHHdXa jhhhX ‘BDimyXM bj (5) dBfXg

i-li ™nm

‘lsod q + gsodf nsod; =

Izg + Af+Xxj = j
etfirok Xg ‘HHDfXg z ‘X 'x ndBirBXBHHVdooH xdEHatf jhhhbxMXh
N\ B9 HHDI/Xg 1 ‘g ‘b HdBIfHBhdXg HBJIX6 ITHXmBX HBimg HdBIf
-MX BXBHHirdooM jhhh O« doxxaa ‘xnifyBimM EBdBt)) ‘bitxoMhMb»
eHHHWXw mHxX BJBNBITJHaX (1) HBL/BWBI/JH3X Xg BhHHDHy

*HITBfXg HDBWBIMH3X HJIBtfEwdOCf) 1/BHJOX
-M33 JHHHHHfDHHO9X BWBtfJHaX (g) HXhX JHHHXfn 'HITBdHXHBfJIB
-OHBM BHHJIHHABITBXMXH HJIBI/HHtfDHHaX T XBVBC) IBgBDOHXw Xg

unvonus)
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Ax -{By + Cz+ D

+Yatr+b'+ c*

KefiHHrH TeHrNiHKJiapj,arH + nuiopa®iapnAaH ~aflCH Ba”TAa
+ Ba kshch Ba”TAa — SyvmiiiHHH aHH”arn yqyH lo”~opH”a hh-
Kapw/iraH

MD= —p
H(j)OAara MypcmaaT t;n.naMH3. By H(J)OAaAarH p ~aMaBa”T Myc-
6aT caHa™a™H, uyHKH e.iFH3 aSco”ioT KHHMaTH avrHSopra o”~h-
HaAH. LUyHHHr ygyH M D < 0. By sea D hhht nmopacH 6ujiaH
M HHHr HinopacH 6np-6HpHra TecnapH 6y;iraH ~o”~AarHHa
MyMKHH.

IlyHHHr Snjian Ha-nma/ia, >"ap ”~aH/iaii Shphh”~h Aapa>Ka"H
TeHr"iaMaHH HopMa”b ~o.ira KejiTnpnui mymkhh”ihth hc6ot kh-
jihhah. JleMaK, xMap 6up X, y, z y3zapy8KUAapza HticéamaH
m6u.pu.HHu dapavcaAU mcHZAaua <pa3oda 6upop meKUCAUKHU
ufioda quAddu.

HaTHH<a,zia, 6hphhhh Aapa>Ka”H “ap ~aH/iaH TeHr*aMaHH Te-
KHC/iHKHHHr HOpMa”b TeHrjiaMacura Ke~THpHiu Kyfl[HAarHHa 6y-
NiaAH:

Ax + By + Cz+ D=0
menzAUMciHU uopuaAb j~0Aza ueAmupuui yiyh ynum UKKdAa
mOMOHU
M= +
“ YA F BZ¥C2
za KynaumupuAadu; M huhz uuiopacu menzAaMauuHZ 030d
%adu 6yAzan D huhz uuiopacuza mecuapu h(UAu6 OAunadu.

M HHHr 6y xycycHaraHH a-bTH6opra ojih6, yHH HOpMaJdib
KynaftTyBM h AeflH"aAH.

M hcoa 2x — 6y-j-9z — 11 = 0 TeHr*aMaHH HopMa~b 304-
ra KeNTHpH” icHH.

KoH”a 6yftHHa 3Hr aBBa® nopMa”b KynaftTyBHHHH TonaMH3:

M. = a4 B = H—tt
“ Yad+ 36+ 81 ~ 11
Oepn;iraH TeHn/iaMa/ia D = — 11 Sy~raHH ynyH M hhht huio-

pacH + Gy”~anH:
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By coHra, 6epn;iraH TeHr;i3M3HHHr HKKa”ia tomohh Kynaft-
THpHJica, yHHHr HopMa/ib KypHHHuiH 6yHfl.au. 6y;i3AH:

2 6 . 9 , A
~ir-*~Tr>"+ Tr2~ 1-°

AeM3K:
6 9
COSG"—]ZJ—, 0059= — ~, cosT= jy-, = 1.

2. 3hah Maca”aHH BeKTopHaji (J)opMaAa enaMH3. Oapa3 i*h-
jlaHJIHK, a:, y, z y3rapyBHii.Ziapra HHc6aTaH Chphhhh Aapaaca™H
Ax+ By+ Cz+ D=0 (6)

TeHwaMa Sepn”~raH Sy/iCHH. TeHr7i3M3AarH A, B, C ko3(J)4)h-
u,HeHTjiapHH N BeKTopHHHr KoopAHHaTa yiyiapAarn npoeKUHH”"a-
PH ())apa3 ~H"aMH3, HT.HH

n= Ai+ Bj+ Ck. (7)
M (r) ny~TaHHHr y3rapyBMH paAHyc-BeKTOpH
r=xi+ yj+ zk. (8)
IEy ~o”Aa (6) TeHr./iaMaHH
rn+ D=0 9)

BeKTopna” (fiopMaAa e3Hui MyMKHH.

Oapa3 i"HMaft"HK, n — BeKTop n HHHr y3yH”~nrn Gy~CHH. (9)
TeHr*aMaHHHr HKKa”a tomohh + «ra 6yjiHHca,
D
_n

n A
-— =0
+ n

r

+_ - 3

ByHAarH Hmopa~apAaH uiyHAaflnHH o0ji3mh3KH,

-Er=-p<o (io)

6y~cHH;arap = n° (Hapa3 KH"HHca,
rn°=p, (11)
6y sea TeKHCNHKHHHr HopMa”b TeHr“iaMacH; + ~ (9) TeHr~a-

MaHHHr HopMa;ib KynaftTyBHHCHAaH nGopaT, nyHKH 6yHra Ky-
naHTHpnui HaTHxcacHAa 6y TeHr”aMa HopMa”"b (JjopMara Ke;i3AH;
ti HHHr y3yH~HrH 6y~ca (7) ra MyBO"HA

f n= VA2+ B2+ C2. (12)
U BeKTop TeKHCMNHKHHHT HyHa/ITHpyB HH BeKTOpH A6HH"3AH.
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§ 111. TEKHCJ1IHKHHHT yMyMHH TEHTJ1AMACHHH TEKIHHPHLU

3 hah TeKHCNHK xeHr*aMacHHHHr 6a-b3H XycCYCHH ~o;u3pHHK
TeKiunpaMH3. TeKHC"HKHHHr yMyMHH TeHr~aMacH
Ax + By+ Cz+ D=0 (1
sah. XycycHft TeHr.iaMaHHHr A, B, C, D ko3(]4hii.h-
eHT~apHAaH 6a"b3H”apH Ho”ra TeHr 6y~HiiiH MyMKHH. Maca”aH:
1) D = 0 6y~ca, TeHr“iaMaHHHr KypHHHiiiH
Ax-\-ByCz =0 (2)
CyjiaAH Ba KoopAHHSTaniapH x = 0, y= 0, z= 0 6yjiraH Hyi*ra
6y TeHiviaMaHH ~SHoaTJiaHTHpaAH. J~eMaK, 6y jjOMa (2) tckhc-
jlhk KOopAHHaTa”ap 6o0iiiha3h yTaAH.
2) C = 0 6wica, (1) TeHiviaMaHHHr kvphhhuih
Ax+ By + D =0 (3)

Z

Gy~aAH. By TeHr"aMaxOy TeKHCJiHKAa TyrpH hh3h” H(J)0A3 kh-
yiaAH; z HHHr y3rapHuiH HaTH>KacHaa 6y TyrpH hh3hka3H Oz
yirnra napcuiAeAb meKUCAUK ~och./i 6yJdiam (rnakJi 175).

LLIyHra yxmam B — 0 6y;iraHA3 AX -j-Cz+ D = 0 TeHMa-
Ma Oy yi<Hra napajuiejib tckhcjihkhh H(})OAa KHYNaAH Ba A = 0
Cy~iraHAa By + Cz-J-D = 0 TeHr;iaM3 OXx vyi®*nrs napajuiejib
TeKHCfIHKHH H(j)OA3 KH./I3AH.
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YMyMaH, azap tneKUCAUK menzAaMacuda yvaAa xoopdu-
HcimaAapdaH. 6upu. 6yAMaca, y x;0Ada meKUCAUK my u;am-
HamMazau Koopdunnmaza mezaiuAU yi~a napaAAeAb 6yAadu.

3) TeHrviaMaHHHr KoatJ*HUneHT/iapHAaH hkkhtbch, Maca”~aH
D = 0 Ba C = 0 Cyica, (1) TeHr-aaMaHHiir i<yphhhiuh

Ax + Byj=o (4)

6ynam. Z)= 0 6y.iraH,aa tckhcvihk Koop.UHHaTa.rcap SouiHAaH
yrap 3ah; C = 0 Sy~niraHjia tckhc”hk Oz yi<Hra napa”™™e”b Cy-
jilam. Zl.eMakK, (4) tckhc/ihk Oz yh'uaaH yta~H (176).

7

LUyHra yxrnaui B = 0 Ba D = 0 Gyjsica, TeHrviaMaHHHr
Ky phhhiuh Ax -h Cz = 0 6yjiajin Ba 6y TeKHC™K Oy yKHAaH
yTaAH Ba ™M= 0, D=0 6y~ca, By + Cz = 0 BaCy tckhchk Ox
y~"HAaH ~TaAH.

YMyMaH, meKUCAUK menzAaMacuda 030d ~ad ea y3zapyeiu
KOopdunamaAapdan 6upu. 6yAMaca, y meKUCAUK my gam-
HamMazan uoopdunamaza mezuiuAii y*dan ymadu.

4) Arap yarapyBHH KoopAHHaTa”ap ojiau/iarH KO3(j)4)HUHeHT-
viapraH HKKHTacH, Maca*iH, A = O Ba B = 0 Cy”ca, (1) Tenr™a-
M3HHHr KypHHHUIH

Cz+ D=0 (5)

Cy~aAH, eKH CyHH Z ra HHcbaTaH eMraH”a:
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2=— °,(C=£0)

Oy”~a;j.n. ByHra ~aparaHAa (5) TeKHCfiHKHHHr ~aMMa Hyi”~ra;iapH
X0y TeKHCNinrHAaH TeHr y30HJiHKAa Gy./iaAH, eKH Gom~na kh-
JAhG afii'raHAa, (5) tckhc"hk x0Oy TeKHC-iHKKa napa;ijie./Zib GyviaAH
(rnakK” 177).

LLIyHra yxmam By + D = 0 TeKHtyinrH xOz TeKHCvmrHra Bg*.
AX 4-D = 0 TeKHC™Hrn yOz TeKHc/mrHra napa”jiejib GyJiaAH-

YMyMaH, azap meKUCAUK meH.ZAaMacu.da yszapyenu noop-
dunamaAapdan uKKumacu 6yAM.aca, y meKUCAUK my kamnaui-
Mazan KOopdunamaAapza mezuw.AU menucAUKKa napaAAeAb
6yAadu ea Koopdunama ygAapudan rceczau uecMaAapu

D . , D D ;
XxX=a = — -j-, y=b= —-g-, 2= ¢c— -—-- 6yAadu.

Uluka 177.

5) Arap KoatfK"HUHeHT”apAaH B = 0, C = 0, D = 0 Gy./ica,
yMyMHft TeHr*iaMaHHHr KypHHHIiiH

Ax = 0, eKH x = 0 (A 0)

Cynra”H. B = 0 Ba C= 0 Gy~raHAa tckhcjihk yOz TeKHCJiHrnra
napa~”e”b Gy”iap sah; hkkhhmh tomoha3h D = O GyflraHAa Te-
khcjihk KoopAHHaTa”ap GomHAaH yTaAH. Jl,eMaK, X = 0 TeHr”a-
Ma yOz TeKHCflHrHHH H(J)OAa KH”aAH. IllyHra yxmam y — O
TeHr*aMa x0Oz TeKHCAnrHHH Ba 2 = 0 TeHr*aMa xOy TeKHc"iH*
THHH H(])OAa KH7iaAH.
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6) Arap yna”a KoopAHH3T3HHHr o/iAHAarH KO03(})45HUHeHT apH
Ho”ra afi*aHca, abHH A = 0, B = 0, C — 0 Sy~ca (1) TeHr-rcs-
MaHHHr KypHHHmMH D = 0 6kh D ra i“HCKapTHpH”ca, 1= 0 dy-
.rcaAH. By TeHrviaMaHHHr MatHocn dyrcMaca-Aa, .rceKHH yHra
iuapT*H Ma-bHO 6epn”~aAH. By .7ojihh TeKmiipum ynyH tckhc-
stchkhhht KoopAHHaTa yiyiapHAaH KecraH KecMa”apHHHHr hc])0A3-
JiapHHH 0”aMH3'.

A B, C Ho”ra HHTHJiraHAa a, b, ¢ HeKCH3«WHKK3 hhthji3ah;
atHH TeKHc;iHKHHHr KOOpAHH3Ta y~apHAan KecraH KecMa”apH
MeKCH3"HKKa HHTHJiaAH. LLJyHHHr ynyH D — O, enti 1 =0 mem-
aclmcl KeKcu3 y30u;AauizaH meKUCAUKHUmM nCemAaMacu SyjiaAH.

§ 112. EEPHJITAH HYKTAJI.AH yiTAH TEKHCJ1HKHHHT
TEHTJIAMACH

1. <£>agpa3 kh.tc3h.tchk, depH.rcr3H Hy*Ta M (Xu y u za) dyrccHH
Ba yHAaH yTraH TeKHcrcHKHHHr TeHr*aMacHHH Ty3Hiu T3.rcad i™h-
jihhchh. H3”aHraH TeKHC HKHHHr TeHr;iaMacHHH

Ax + By+ Cz+ D =0

$apa3 KHJiaMH3. By tckhcjihk depn.rcr3H Hy~T3A3H yTranAa
yHHHr KOOpAHHaTa”apH 6yTeHr"3M3HH K3HO3T.TCaHTHpHWH .TCO3HM,
H'bHH
AXi -j- Byj -f- Cz, -)-D — 0O,
eKH 3BB3%irH TeHr"IHKA3H SyHH ~3A~I3C 3fiHpC3K,
A{Xx —X,)+ B(y —yX¥ + C(z—2zX = 0. (1)

By TeHrjisM3 SepH~raH M (X,, YU z,) ny”TaASH yxrsH tckhc-
jIHKHHHr TeHr~I3M3CH dy/iaAH, myhkh M (jc,, yu zt Hy~TaHHHr
KOOpAHH3T3JI3pH dy TeHr~I3BM3HH ~3HOaT"3HTHpaAH.

Bnpo”, (1) TeHr*aMaA3 A, B, C KoacJ*HUHeHTJiapH aHHK*
JiaHM3fl KOMAH. By 3C3 T3dHHH, MyHKH 6TCH dHp Hy~Ta (J)a30-
AarH TeKHCfIHKHHHr ypHHHH aniiiyiad depa o”~MaftAH. LUyHHHr
ynyH (1) TeHrraMa M (jc,, yu z,) Hy~TaASH yTraH j*aMMa Te-
KHCAHK~apHH 6kh menucAUKAap dacmacunu uifioda tfUAadu.

2. <J»apa3 KH.naH.rcHK, depn”~raH HypjTa AMr,) dy.rccHH. Arap
H37aHraH t6khc.tchkhh n BeKTopra nepneHAHKy.rcap t*aP33
jiHHca, dy ”~o™Aa r — r, Ba ti BeKTop~ap y33po nepneHAHKy-rcap
dy~iaAH, qyHKH BeKTop r — r, iid3*aHran TeKHc"HKAa eT3AH Ba
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.BeKTop n hhht y3H my TeKHC"NHKKa nepneHAHKy;iap. IllyHHHr
ynyH

(r-rtn = Q. (2)

Bepn/irsH M X(rX Hy~TaAaH yTraH TeKHC/iHKHHHr BeKTopna”

4>o0pMaAarH TeHr-iaiuacH myHHHr y3H 6yj\am. ByH”aH (1) tcht-
~aMara yTHiu yqyH

n= Ai+ Bj+ Ck,

r Xi + yi + zk,

r,=Xj+yj+ zx
4>apa3 KH”HHca KHcjjoa kh.mah.

§ 113. BEPHJITAH y il HYKTAJIAH yiTAH TEK'HCJIHKHHHr
TEHfJIAMACH

1. <J>apa3 KH~”aflI*HK, ynTa Hyi*"Ta Sepn”~raH Sy~cHH: (x,, y4,zt),
(x2 y2 23, (x3 y3 z3 Ba 6y~apaaH yTraH TeKHCviHKHHHr TeHr-
VISBM3CHHH Ty3Hm Ta”aS KH"MHHCHH. H3”~aHraH TeKHCANHKHHHT
TeHMaMacHHH

Ax +By + Cz+ D =0 (1)
()3pa3 KH”aMH3.

By TeKHCNHK SepnjiraH yq Hy~TaAaH yTraH jjojiaa y Hyi“"Ta”ap-
HHHr KOOpAHH3Ta.iapH (1) TeHTN3M3HH KSHOSTJiaHTHpHIHH JIO3HM,
atjHh:

Axt-f~Byj+ Czt+ D —o,
Ax24" 6y2~Cz2j- £ = 0, @
Ax3-f- By3+ Cz3-j-D —o.

(1) Ba (2) TeHr/iaMajiap A, B, C, D KO034)<t>Hii.HeHT;iapra hhc-
6aTaH Shphhhh Aapa)k3;iH 6np jkhhc~h TeHr~aMa”sp CHCTeMa-
*CHA3H HSopaT. By CHCTeMaA3H HOMS3T>;iyM;i3pHH HHK3pHmM H3TH-
)K3cha3, HOJirs TeHr Sy~raH AeTepMHHSHT maK”HAa TeHr”aMa
~och”™ Sy~aAH (8 12, I-6y*HM):

Xy z
Xx yi zt
Xx2y2 z2
*3y32z3

H3J13HT3H TeKHCAIHKHHHT TeHr~I3M3CH mMyHHHr y3H Sy~afiH.
~aKHi~aTAa, 6y TeHr”aMa X, y, z ra HHcSaTaH Shphhmh Aspa-

=0 ©)
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hkkhhhh TOMOH”aH 6epH.nraH HyKTa”apAaH ~ap Ghphhhht
Koopfl[HHaTajiapn 6y TeHr“iaMaHH “aHoaTJiaHTHpaAH.
Arap Gepn~raH yn Hy~Ta/iaH yTraH (3) tckhcjihk Gnpop
TypTHHHH (x4, y4, Zi) HyKTa”aH yTca, y ;s(viAa 6y Hyi*raHHHr
KoopAHHaTa”apH (3) TeHr/iaMaHH KaHoaTJiaHrapHuiH ~03hm, hi.hh:

Xtytz 1
xX2y2720 | _ 0 (4)
w3 "3 Z$ 1
4 y4 Zi i
By TeHrNiHK Typr Hy~TaHKHr 6np TeKHcnHKAa Oy”iHiu uiapTHHH

H()OAa KH”™aAH.
2. 3hah Ta”aS KH™ HraH TeHnrcaiuaHH BeKTOpna/i (j)opMaAa

HHKapaMH3. <J>apa3 ~HJiaHJiHK, Sepn~raH Hy~Ta”ap 7W, (r,), M 4r2,
W3(r3) gy*CHH.
y3-y3HAaH paBHiaHKH,

MIM3—r3—rt

BeKTOpJiap 6h3nhhht TeKHCAHKAa Sy~aAH. LUyHHHr ynyH y~iap-
hhht BeKTopna” KynaimiacH: TeKHCiHKKa HopMa”i Syzran BeK-
TOp N A3H nSopaT:

» — [(rz —r™NiTt — rt)]
AGM3K, 8§ 112 ra MyBocJ)HK H3”aHraH tckhc~hkhhhi' TemviaMacH
(r—r, [(r2- r.) (r3—r,)jw 0.

6y"3A«.

§ 114. TEKHCJIHKHHHT KECMAJ1AP EyMHMA TEHTJ1AMACH

1. TeKHCMHKHHHr {J)330AarH ypHH aum” G~ hiuh ynyH yHHHr
koopahhsts yKJiapHAaH KecraH KecMa.iapn Ma'bJiyM Sy”~ca khc|)oh
KH”aAH. <t>apa3 p~aiijiHK. TeKHC-iHKUHHr KoopAHHaTa y”.iapH-
AaH KecraH KecMa”apn:

OA - a, 0OB= b, OC=c

6 y"CHH (maK~” 178).

KoopAHHaTa”ap GouiHAaH TeKHC"NHKKa nepneHAHKy”~np kh”™h6
OP —P HH yTKa33MH3. <t>apa3 KH7iafl*HK, OP HHHr KoopAHHaTa
yK~iapHHHHr MycSaT fiyHa;wiu;iapH 6njiaH TauikKHJi i“H”~raH Gyp-

23 -1S6
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>jai<jiapH a, B 7 SyviCHH. IUaKjira MyBo<|)HK a, b Ba c AaH "ap’
CHpHHHHr OP Aarn npoeKUHHCH OP HHHr y3H, ht>hh p SyaaAH.

IyHHHr yqyH:
p = acosa, p = bcosp, p = ccos7,

Ckh Cy”apAaH:

P a P P
COsS* = a "COs~™=='T ’*COSf = c~’

6y;iap TeKHC/iHKHHHr yiufiy

a:cosa+ ycosp-f-zcos7—p —O0
TeHniaMacura KyfiH;ica:

+ £y.-LEE£ _n = 0
a ' by c ~ N —u-

eKH TeHr*aMaHHHr HKKa”a tomohhhh p ra 6yjin6, cyHrpa O030A
j~aAHHH yHr TOMOHra yTi<a3caK, TeHr*aMaHHHr OAaTAarn KypH-
7 hhhih KyftHAarHHa 6y-

.aaAH:

Tenr~aMaAarn a, b, c

HHHr KHfiMaMapH a”ire6-

panK 6y”"H6, y~ap Myc-

6aT Ba MaH(fHfi 6y;mm-
/ ¥ 0 \ V. *lapH MyMKHH.

L/O n 2. TeKHCAHKHHHr

/ yMyMHH TeHr~aMacH
Sy~raH ym®6y

AxXx+ByIXCz+D=0(2)

y TeHrjiaMaHHHr ko394)h-
WakKJi m UHeHT~apHAaH *eq 6upn
Ho~ra TeHr SyiMaraH
HOJdiAa vy TeHr~iaMaHH

~aMauaKT (1) maK/ira Ke”NiTHpnui MyMKHH.
ByHHiir ywyH TeHr.rcaMaHHHr O30A }$aAH 6y;iraH D hh yHr
TOMOHra yTKa3H6, cyHrpa TeHr*aMaHHHr HKKa”ia tomohhhh — D
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6kh
__X_ y z

D ~~1T D = 1l

A B C
Abmek:

D , D D

a - a ' B >C * C -

Maca”~aH,

2*+ 3y- 5z- 7=0
TeHiviaMaHH (1) uiaK”~ra Ke*"THpnm ynyH — 7 hh yHr TOMOHra
yTKa3H6, cyHrpa TeHrviaMaHHHr HKKajia tomohhhh 7 ra 6yviaMH3:
2X+ 3y— 5z= 7,

2ic. . 3y bz
7 7 ~7

eKH

AeMakK:
a= 72 b= 73 c= — 5.

BnpoK TeKHCMHKHHHr yK~iapaaH KecraH KecMa”apmm anniyiain
ynyH (2) TeHr*aMa”a y = 0, z = O c})apa3 ~"H~HHca, ,4A:-f.D=0
Ba 6yH/i.aH

iuyHra yxrnaui X = 0, z = 0 (J)apa3 ~H~Hiica, Zfy+ D = 0 Ba
6yHAaH

y= ~~B=b-,

X = 0, y=0 tjapa3 ~HIiHHca, Cz-\-D = 0 Ba GyHAaH
z D c

3. 3hah (1) TeHrviaMaHH BeK'ropHa® (JiopMa™a e3aMH3. Te-
KHCM"HKHHHr KoopAHHaTa jhyiapn Gn”aH yMpamraH HyKTa”apn-
hhht paAHyc-BeKTop”~apHHH

ra= ai, r™~= bj, r3= ck



c P+ \a+ tyA -_is
Yo+ \a+\yA ; « 'z
\p + + \y/1 _ _ iy

C o+ \a+ WA I

‘HHHWAW ITIHE6D BfiHIBI/HIJAM HH
-dsi/A HAhA HHBJi/Ag KHtidonodu ndng dak JHHHdABtfHHiI/\iH9x Ag

Id s+ \g+ WA \p+ Iff+ jy A
*D 1D
kth:ka | Wr\atWyA

'‘a
\d +la + \WWA _ W +la + WA
.7 'v

:BDimyAM ndBirBl/ocfiH eA BJHHAJA JHHHdeirAg hhs
\|ISOD+ = 1SOD ‘£SOD + = ~SOD ‘»SOD + = 5%SOD

HHIB ‘HVBtfAg JH3l HBwWAwWA
BiHdHg-dng HdeirHBhdAg hbjithM imnmBx HBimg ndBi/MA bibh
-Htrdoo>i JHHHdKirAMHiTHandaH HBJimdnmAx HB'Cnmog dBirBXBHHV
-dooH BidBi/A BiTHBJirAg girainrBdBU odeeA hhi/dhhsx bi/ehh”

© 0= DID-fza'g + A'V

:nt/Bi/Ag BhHJIBI/HgAM HxdBm mm/Ag dKirAHHtTHDudau odesA jhhh
-HHIfDHHDX HHHH HAhA JHHHAfn ‘HH'BHBI/'HB BJIfOH HXBJAD JHHH
-Bi/AwdocJ) (%) Bffirok Ag bh HtTBifAg q = Asod ‘Bt/HBJi/Ag 006 = &
HHT.B ‘BITHBJII'Ag dKIfAHHtfH3Hd3U OdBSA HHITDHHO9X BI/'BHH™ %
«dHtTHimiHjax BMHBhdAg HBJirAg hhhiAM bjhA hhbji/oM bs
BJHdng HBIi/dBirMBhdAg A ndjig HBttHdBii’'BdornH + HJIBT/dBirBtfAw
-dotj) HIHHH3H HAhA HHBJI/Ag JH3I 0OdBeA dBI/HBhdAg HmdBM-BW
-BdBk HHHH dBk HBtfdBifAg -HI?BI/,Ag IfHDOk HBhdAg HIA? HHHH
BxxdAx hbwAhA btt'hbjhihddh HHndHg-dng hhitdhh9x hhhj”

@

hI1TbM
-Hh BirAwdotJ) hjbi/h~AM ‘BDimyAto bhhhimhdx (j) dBIALBWHHM Ag

'nvhdfig nzvgnovdo ynvjnuji nmtf -qn #



d + \a+ \VA , e+ :L?+IvA

¥ = yJisoD —-—h= 10D
+ = £ SOD = = = = = _ 4+ = flsoD
af ,u '8
jE_+]stinA _ . ld+rg+”™ A
¥ .= soD v ~h = KSOD
k

:HI?BIMg BhHJBtfHHAM H I~rd O HdEIUHDHriHCjjlfieOX JHHHABI/BW
-BI/-JH3X HBJI/Hdag HdBtfBtrOCfW JHHHABITDAHHDOH HJBtfHHOWOX jh A
JHHHHHI/MH3X Ag BhHHAg dBtfBI/AKIdOCH) HBJtfHdBMHh BE- O il §

(1) \L SOD-i. SOD+ $ SODSOD -f- ,» SOD*» SOD = A SOD
:BDHHI/-Hto £BdB(J) i
HHXBhdAg HBJHBITEH Ba 71 *{} ‘X HHHdBtfHBhdAg HBJfHM I/HHTTIBX
HBI/'Hg HdBirMA BXBHHtfdOOH JHHHABtfAXHffHDUdaU HBJfHdnmAXx
BHMHITDHMai HhHHHHH ‘I ‘{ 1> HHHdABITSBhdAg HBJimk li-HXmBI
HBI/'Hg HdBirMA BXBHHVAOOH JHHHAKI/AXH'C'HaudaU HBJI/HAHITIAI BX
-XHITDHXai HhHHdHg HBtTHraOg dBITBIBHHirdOOM BI/dBJB HAhA JHHH
-A1J] 'JHax BXXBhdAg HJBtfHDBdo MHEHh HdjAx HMXH dBtfAXHI/HaU

-dau BJdBI/A — XBhdAg HJIBtrHDBdO XHI/-DHX3X HMXH HMWAIrS-BwW
*HHDHHir

-HM ¢BITBX mBir"HHB HHMBhdAg HJIBI/HDBJO JHHHdABirAg BH HHDirAg
‘o=a+ zd + 6;Aa+ **v

‘0= 'a+ zID+ t'H + *'V
HdBI/

-BWBITJH3X JHHHABI/XHITDHXaX HBJI/Hdag ‘MH/HBI/HKk EBdBcJ) |

HVh<M3 MJVtTHDVdO MHITOHJiai HHHH 'SU §

(E) I= A F--[3
‘BDHHirAg bj oqv hhowox bu-bhhh jhhh (g) hxg
> *m bb /= [qf\ ‘y - [/%/]

‘HtTG dBI/Ag BhHJBffHHAM HDBIMXJJBU
-Am i/BHdoxHaa JHHHHdBirdoxMaa dBiz-BXBHHirdoox hhdodb hmhAii

(9) 'oqv = quqv + fuvo + juoq

:(811 §) BDITHHBII-BITHOCt) HBt2’HDBWBI/'JH3X JIIHH
-HHI/DHM3X HBJJA HBtfexMAH hA H»3 'HHXwAw mHE£3 BI/IIIHHIIAAM

yrw3n)iojt
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+ Va\ 4-B\+ClI

c2 V A\ +B\ + Cf
6kh 6y~apAaH

At By c,
a2 B« c2 (4)

HeMak, Ukku meKUcjiuK 6up-6upuza napaAAeAb SyAzan
XOAda yAapHunz y3zapyeiu KoopdunamaAapu OAdudazu moc
KO9$(fiuuiueHmAcipu nponopU/UonaA 6yAuuiu uiapm.

Maca”aH, TemviaMa./iapn

x —3y+ 2z+1=0,
4x — \2y+ 8z— 7= 0
SyyiraH hkkh tckhcjihk y3apo napa.zidie.ib 6y.ZiaAH, nyHKH

-~ 3

1 2
4~ -12

8.
yiuby TeHr*aMa”ap 6\a\m H(J)OAa tjHJiHHraH:
2x + y— 5z+ 4= 0,
3x+ 4y+ 2z— 1= 0,
HKKaNia tckHcthk y”~apo nepneHAHKy/iap 6y;iaAH, qyHKH
2-3+ 1-4+ (—5)-2=0.
Mhcoji, KyftHAarH TeHr~aMa”ap 6n;iaH Hcf)lOAa KH~HHraH
hkkh TeKHMHK opacHAarn SypgaK aHHi~aHCHH:
2x —y + 2z—5=0,
9x + 20y + 12z+ 7=0.
BepH;iraH TeHr~iaMa”apHHHr y3rapyBim KoopAHHaTa”iapn o;i-
AHAarn Kog(])())HalHeHTJiapHH lo™opHAa gH apHJiraH (2) (}opMy;ia-

ra Ky*"MH3;
2-9— 1-20 + 2-12

a8 — +~-—--- e —— =
- y<p+ la+ 2m | R+ 22+ 12
,18 — 20+ 24 22 22
* Y 9e|/65 _ 3-25 “ * 75 .

e hkkh KHiiMaTra 3ra: arapAa 6ypnaK;iapAaH Shphhh ¢p, 4>apa3
KHAHHCa, HKKHHHHCH 180° — <3 6y7iaAH.
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3. Shah hkkh tckhcjihk opacHAarH SypgaKHH BeKTOpna®
(JjopMaAa Ty3aMH3. KD"MNopHAa KH.iHHraH Myjio~asajiapra acocaH
hkkh TeKHcNHK opacHAarH 6ypgaK y TeKHc™HK”apra TenuujiH
flyHa"THpyBHH BeKTopjiap (HopMa”ap) opacHAarH SypnaKKa
TeHr. MyHa"THpyBHH BeKTopjiapAaH 6hphhh ti Ba hkkhhhhchhh
n' (j)apa3 ~h;ih6, yjiapHHHr CKa”~np KynafiTMacHHH Ty33MH3:

nnr— tin' cos op,

*6yHAa @ CypnarH n Ba n' BCKTopNiapHHHr opacHAarH SypgakK.
By TeHrHKAaH cos<p hh aHH”afIMH3:

C0S? = '&,r\m) (5)

By cj)opMy”~aAaH ijaftTHS (2) (})opMy”~ara yTHiu mymkhh. Xa-
KHijaTAa, (})apa3 KH.aaft.7iHK, 6epH.araH TeKHC.rcHK.aapHhHr yMyMHft
TeHr.aaMa.iapH

Ax + By+ Cz+ D=0

A,x+4B,y -f-C,z D,= 0
gy~"cHH; 6y TeKHC~iHK”iapHHHr ftyHa.iTHpyBHH BCKTop”iapn kyhh-

Aanma 6y.iaAH:
n

Ai + Bj -f- Ck,
n’ Ati+ BJ + C,k.
By.iap (5) ra KyftHJica, yHHHr KypHHHuiH

AA, + BBi+ CC,
V a2+ B2+ C2 -V a\+ b\ + c\

COoS @ =

6y~aAH, HtHH )$aMOH IOKopuAa MH7apH/iraH (]>opM>viaHHHr y3H
Ke”"HS HHI"aAH.

§ 116. yq TEKMCJIMKHHHr KECHIIH'AH HyKTACH

Oapa3 KH7aft"HK, yn tckhc~hk Sepn”ran 6y.icHH:

Ax + By -f-Cz +D =0, (1)
Ax + B,y+ C,z-I-D, = 0, (2)
A X B,y + C2z-\-D2= 0. (3)

By TeKHCNiHKJiapHHHr KecnmraH Hy~TacH yqga.na TeKHCNHK
ynyH yMyMHH 6yjiraHHAaH, yHHHr KOopAHHaTa”iapu 6y TeHMa-
MajiapHH KaHoaTJiaHTHpHiuH .io3hm. ZleMaK, KecnmraH HyKTaHHHr
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KoopAHHSTa”iapHHH aHH”ain  yqyH SepH”raH TeHr~aMa”apHH
CwprHKAa enHuira TyrpH aejiaau. SOiapHH enrsHAS H3”aHraH Hy"-
tohhht KOOpAHHaTa”apn KyHHAarnga 6y~aj,H:

M N P
X= A y=~ (4)
A B C —D B C
A= 4, BtC, ; M= _D\B\Q
A2 B2 C2 — D2 Bo C2
A - DC A B —D
N Ai DXX . p= A\ Bx—D,
A2— D2C2 A2 B2—D2

By epiia acocaH ym 6y Ko;uiapHH ygpaTHUi MyMKHH:

1) XleTepMHHaHT A HO”ra TeHr Sy”~Maca, yna”a TeKHC./ZiHK
aHHK HyKTara KecHiuaS, y”ei*m 6ypgaK t3hikh./i u,uj\am Ba y
HyKTaHHHr KoopAHH3TajiapH (4) TeHrjiHK.iap epAaMH 6H"aH to-
nHJiaAH.

2) AeTepMHHaHT A= 0 Ba M, N, P Ho”ra TeHr 6yj\Maca
(eKH 6y~apAaH ”~en 6y/iMaraHAa 6Hpn no”ra TeHr 6y~Maca), y
~onjxa. yqga~a tckhc”~"hk geKCH3-
jIHKAa KecHmaAH. Hkkhhhh to-

MOHAaH MaMyMKH HKKH TeKHC-

jihk KecHiuraH.ua Tyrpn hh3hk

~Aoch/n Sy”~aAH. Jl,eMaK, yna”a

TeKHCANHKHHHrY "eKCH3"HKAa Ke-

ch”™hhih ynyH, Vyji3pA3H hkkh-

TacHHHHTr KecHmraH HH3Hra

yHHHHHCHra napa”~”~e”~b SyjiHinH

KepaK. By sea ygajia TeKHC~HK

6np Tyrpn hh3nhkK3 napa””e”b

6y~iraH ~o”~Aa 6v.i3ah (Maca;iaH,

ygeK”iH NnpH3M3HHHr eK-flapH,

uiakK”i 179). Xycycnft "o”as 6y-

~3pA3H hkkht3ch y3apo napan- LUaKA. 180.
~iejib GyMHHIH - MyMKHH  (maK,/i 180). By aca SepHJiraH reHMa-
M3JiapA3H HKKHT3CHA3 y3rapyBHH KOOpAHH3T3JI3pHHHr MOC K03({)-
cj)iiHHCHT”iapH nponopunoHa” Sy”~raH .~o”Aa SyjiaAH.

3) Arap A= 0, 714= 0, N= 0, P = 0 6y?ic3, 6y ~OAAa

Illaxa 179.
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H-bHH 6y )$0;iAa_y~a~a TeKHCViHKHHHr KecHiuraHH 3hhk 3Mac—
KecHuiraH HyKTa”apn quCH3 Kyn. By Hy~ra-iap Tyrpn HH3Hiyia
eKH TeKHcyiHKAa SyjmuiH MyMKHH.
KecnmraH HyKTa”apHHHr 6np Tyrpn hh-
3HMAa 6yviHuiH ynyH, TeKHC/inKviapHH H(j)0OAa
KH”~raH TeHr;iaMa./iapAaH 6npn “oyiraH hkkh-
TaCHHHHT H3TH)KaCH 6yjIHIHH JIO3HM (qyHKH
TyppH MH3HK HKKH TeKHCJIHKHHHT KeCHIUra-
hha3h ~ochji Sy~raAH). By 3fa ymhhmh +e-
KHC./IHK 6HPHHMH HKKH TeKHC,/IHKHHHr KeCHIU-
raH *jH3HrHAaH yTraHAa SyviaAH (maM 181).
XycyCHft ~0o~A3 yna”ia tckhc”~hk y3apo na-
pa~~e~b SyjiHiiiH MyMKHH.
yna”3 TeKHcNHKHHHr KecHuiraH HyKTajia-
pn 6np TeKHCJiHKAa 6y~r3H ~o”iAa yna;ia Te-
khcjihkhhht reoMeTpHK Ma-bHOCH SnpAaft 6y-
jiaAH, 6y sea yna”a TeHrjiaM3AaH hkkhtsch
yMHH'-iHCHHHHr H3TH)KacH 6y.flraH ~o”~Aa 6y-
JiaAH B3 6y~ 3pHHHr ~3p 6npH yHHHHHCHHHHT ~3p HKKH TOMO-
HHHH 6npop KynaHTyBMHra KynaHTHpHuiAaH ~och”~ 6y~3AH. By
yq TeKHCJIHK 6Hp~aiHH6, 6hP TeKHCAHK T3HIKH/I KH~Ar3HHHH Kyp-
C3T3ah. UJy 6hji3h 6npra 6y ~0o”™A3

A B C D
~ Bx~ X~ A

B3
A B C D

a2~ Bi~ C. ~ Di
6y~HujH yi03HM. By epAa 6h3 My ~o~~apHH TeKuiHpHui dnnau

HemHHmMHH JIOSHM TOn3MH3.

§ 117. BEPHJirAH HYKTAMH STHB, BEPHJITAH
TEKHCJIHKKA nAPAJIJIEJIb BYJITAH TEKHCJ1HK

1. <33p3x3 KH~sfI"HK, 6epH,/ZiraH Hyifra M (xh yu z,) Ba 6e-
pH” raH TeKHCMNHKHHHT TeHrI3M3CH

Ax+ Byy+ C,z+ D=0 . (1)

SyiCHH. Ms-b"’yMKH M (xu yu z,) Hy~TaAaH yTraH tckhc”hk-
hhht TeHr*aMacH

A(X—xt+ B(y —yt)+ C(z,—zt)= 0 (2)



:BDI/'HXBd)KB BJdBI/dOH.
-HW HBXBgDHH BJHdBW\/XH9W3I/‘G I/Ah HhHHMMH XHBHHwd3X3If HM3>

0Oe 9—2
11-2 1
0= 410 0 o0
Lz fi X

tHtfBIfAg BhHJ
-BtrHHAM  HOBWBIAIH3X JHHHMHfDHM31 HBJHBIfEH HBDODB BJ (9)
'HHOtfHHOX HOBWBI/\IH3X JHHHMHIT

-3HM9X HBJfXg dBI/AHHtfHaudaU BMMHtfOHM3X O = 8 — 29 + "9 —
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\z 26 z
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1z fi X
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MHI/3HM91 HBJHBtfEH ‘MHfHBITHk £BdB<J) 'HHOfAg
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MHITDHM3X.
HBJradag Ba (Z ‘Zfi iX) Ba ('z ‘A HX) dBimxMAH HBJimdag

NHITDHHai HVJITA9 dKIfMHffHSUdSIJ VH>IHir3 H>I3 .L
HVJII"Hd39 ‘9HJ.A HVtfVISUH HM»H HVJITHd33 811 §

£08 ynvonygi dtsvfhtpQnaudau munvomai umvndaq 'g[[ 8§



*Hired hi hbitxb
-OHBk HHHDExMAh HBJtfBXDH JHHHHHIFOHM9X Am BWBI/JH3X Ag HM
-HAh ‘HffBIf-So HgA JHHHAmM HDBKBITIJH3X JHHHXHIi'DH>I13X HBJHEI/Z£[/]

(9) ‘0= U1 -J)

‘Mcwair
‘HI/Bi/Ag dBirAsHMaudau BJdoxsaa U A HAhA HHBJi/Ag qi/airiml
-BH BHMHVOHSaX HBJIfHdag dOXS38 (IU— U) HBtfHOKIOX HhHHHHI®

(S) —J=w"w

Ag
*HHOIrAg hdbxMAh gndanxxH jHHHSHiroHxax hbjhbi/xh (j) jy iHHoi/Ag
(t) d= uu

HDBWBI/UH3X

JHHHHHIZOHXaX HBJIfHdsg B3 (fj) XA\ BXMAh HBJITHdsg ‘SHU'gBIT
-nk EBdBcJ) '£HWBh3 BtfBNdOt}) I/BHdOXS3a HHB1TB3BM Ht/Hg £

‘1/BHOHTtI

-douodu HdBirxHaHtiH~cfieoM ocm HHHAh ‘girairu-BdEu bhshi/ohjgx

HBJITHdag Ba HtfBAHXHEI/UBOHBk HHHABirBXBHHirdoOM JHHHBXKAH

Ag A HSHAh ‘hIToxA hbitbxMAh (g‘g — Ig) HHi/OHHax Ag ‘'HI/Bi/Ag

0= 98+ *Z— *8+ n
HS»
‘0= (e — 2)Z — (8+ <CB8+ (Z — *Ofr
HOBWBI/\IH3X JHHHSHI/'DHHaX HBJtfAg gifaiftt BAEU BHHHtfOHSaX.

0= Sl + Z2Z- + n

AgmA ‘gnxA HBtTBXMAH (g‘g — ‘5) ‘hbitbdbw
*HI/BfHk HHIVq.BX WBk HHXdBm BI/BSHH HBJIfHHAM A HSHAh
‘H'D'BfAg HeA JHHHAM HOBNBIMH9X JHHHMHI/'OHSaX HBJHBI/SH

(8) 0= (lz—2)ID+ (* —<9va + (IX —X)V
‘HtfBi/Ag iTHDok bwhbit
-JHax AgmA ‘BDi/mdEMonM bj # gnnAk bj (z) HHdBirAg Ba HtfBirAg
tb —D v# = a Ww =V
‘BDHHITHM £BdB(J) Yy HXBWHHM HHNAImA JHHHABIfXBgOHH Ag H>I?
«ID _ '3 _ Vv
d a Y

;HHA K ‘HITBiyAg' ITBHOHtIdOHOdU HAEIfXHaHtIHCjjcflGOM
oow HJBirHtriro HdBU'BXBHHirdoos HhaAdejeA jHHHdABIirA bt/hejf
-i/Ag girain/BdBii bsshi/'dhmsx (i) HBJimdag HHiroHsax Ag <HtrBirAg

unvonxaj
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X y z
1 2—1 - o,
2-6 5

£kh AerepMHHaHTHHHr SfipHHHH ycTyH a”ieMeHT”iapH ycTHra yHHH-
mh ycTyHHHHr moc ajieMemviapH KyniHJica:

X + z, Yy, Z
0, 2,-1 =0,
7,-6, 5

6kh yhhhhh ycTyH a%ieMeHTJiapHHH 2 ra KynaflTHpHS, hkkhhhh
ycTyHHHHr moc a”eMeHTJiapHra KyuiH”ca:

X+ z, y+ 2z, z
0, 0,- 1=o0,
7, 4, 5
6kh hkkhhhh Hyji 3JieMeHT;iapHra HHcSaTaH MHHop”apra awpa-

THJica:
X+ z,y+ 2z

7, 4

6yHAaH

4x — 7y — 102 = 0.
By TeKHCJIHK (0, 0, 0) Ba (1, 2 ,-1) Hy~raAaH yTaAH Ba 6epn./i-
raH TeKHcNiHKKa nepneHAHKy”~ap, nyHKH:

40— 7-0- 10-0= O,

4-1 — 7-2 — 10-(— 1)= 0.

4-2 — 7-(—6) - 10-5= 0.

§ 119. Hyi<TA EHJ1AH TEKHCJIHK OPACHfIArH MACCXDA

1. <f>apa3 KH"aftjiHK, Sepn~raH TeKHCiHKHHHr TeHr~iaMacH
x cos a -f-y cos B+ zcosm—p =0 (1)

Ba Cepn;iraH Hy”~a M (Xu yu z,) 6y*CHH (maK.i 180). Bepn.i-
raii M Hyi~Ta 6n;iaH 6epH.araH tckhc”~hk opacHAarn Macocfja y
nyi“raAaH TeKHC./iHKKa TyuiHpn”~iraH MN = d nepneHAHKyjiapAaH
HOopaT. M Hy~TaAaH 6epHJiraH TeKHC/iHKKa napa”e”b “h;ih6
hkkhhhh -reKHCJIHK yTi<a3aMH3. CyHrpa KOOpA~HaTa”iap Souih-
Aan 6epH.nraH TeKnchiHKKa nepneHAHKy~ap khjihQ OR hh yTKa-
33MH3. By nepneHAHKyNiHpHHHr hkkhhhh tckhc~hk Ke-
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CHiuraH Hy~TacH Q 6y*rcHH. A;ibarra, hkkhas TeKHCNHK y3aP°
napa”e”b,byrdiraHH ynyH OQ hkkhhhh TeKHaiHKKa ?2@M nep-
neHAHKy”ap 6y~ iajiH.

Ma'WiyMKH, (1) TeHr*aMa”arH p KOOpAHHaTajiap 6ouiHAaH
Ghphhhh TeKHcviHKKa TyuiHpH”~raH nepneHAHKyjinpAaH HSopaT.
IyHHHr ynyH:

OQ = OR+ RQ= OR+ MN,

€KH
0Q —p + d.

Hkkhhhh TOMOHAaH OQ HHHr KOopAHHaxa yK~apH Cn”~aH Taui-
kh”~i KH”MraH SypnaK/ZiapH a, p, 7 6y;iraHH ynyH hkkhhhh TeKHc-

jihkhhht TenrjiaMacH
Xcosa+ ycosp+ zcos7— (p+ d)—0O

6y~aAH. By tckhc~hk M (Xu yt, zXY HyKTaAaH yrraHH ynyH
Xtcosa+ vy, cosp+ ztcos7— (p-\~d) = O,

6yHAaH
d= Xjcosa+ y,cosp+ zZxcos7—p.

M Hy~Ta gepHJiraH TeKHc;iHKHHHr hkkhhhh TOMOHHAa 6yji-
raH ~o~Aa (p + d) ypHHAa (p —d) 6jMaAH Ba 6y *o0;iAa

d= — (xxcosa+ yjcosp -j- ZXcos 7 —Pp),
myHHHr ynyH yMyMaH
d — = (xxcosa+ y, cosP+ zxcos7—p). ()
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Bh3 6y (J)opMy;iaHH HHKapHHiAa SepHjiraH TeKHc;iHKHHHr
TeHr*iaMacHHH HOpMajib $apa3 KH~raH sahk. Arap TeKHC.THK-
HHur Tewr~aMacH yMyMHH 6yjica, htsHh

Ax -f-By + Cz-f-D = 0
6y.ica, 9Hr aBBa;i yHH HopMa”™b ~ojira KeJiTHpaMH3:
Ax + By + Cz+~D _ n
*tV~-W+W+c*~ ~ '
cyHrpa (2) ra acoc;iaHH®6, y3rapyBHH KOOpAHHaTa./iapHHHr ypHH-

ra Sepn”~raH HyifraHHHr KoopAHHaTa”apHHH kyhmh3. LLIYHHHTr
6n”raH By ~ojiAa (J)opMyjiaHHHr KypHHHHiIH KyftHAarHga OyjiaAH:

~ __ L AX, 4By, --Cz, — D

~  V-a*~+-.B2+~C2 (3>

HypjTa Sn~aH tckhc~hk opacHAarH Macocfia Myc6aT caHa”a-
A«, uiyHHHr ynyH (}3opMyjiaAarH + HmopajiapAaH uiyHAaHHHH
o”ihm KepaKKH, H3TH)KaAa d Myc6aT 6y;iCHH. LUyHHHr 6n;iaH:

Hy~manunz meKUCAUKKaKa Macocfiacunu monuiu yvyn y
meKUCAUKHUHZ meHZjiaMacuHti nopMajib x,0Aza KeAmupu6,
ynunz y3zapy6H-u KoopdunamaAapu ypnuza OepuAzan nyyma-
huhz KoopdunamaAapu, yyuuAadu. Butman namuoKanunz
aScoAtom yuuMamu U3Aaman Macocfia SyAadu.

Maca”aH, (3 ,-6, 7) HyjjTa SHJiaH 2x —y-\-2z— 5= 0 Te-
khcjihk opacHAarH Macoi])a KOHAa 6yHHna 6yHAaft SyjiaAn:

23+1.6 + 2-7-5 — 21
VN+ 12+ 22 d

Maca”a. BepHJiraH hkkh TeKHC/iHKAaH TeHr Maco(})aAa 6yvi-
raH reoMeTpHK ypHH tohhjichh.
Oapa3 tjH"aft"HK, SepHJiraH TeKHC./iHK;iapHHHr TeHr~iaMaiapH

A, x — B,y C,z-(-D, =0,
A -j-B +~C2 4~-D2= 0

Oy~cHH. H3”aHraH reoMeTpHK ypHHHHHr 6npop {X, y, z) Hyi*-
'racHAaH 6hphhhh TeKHC”MHKKana MacocJiacH

, ANX-I- By -f- C\Z -m 2"
VA\ + BI+C\

Ba hkkhhhh TeKHC~HKKaHa MacocfiacH
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_ (
ArnX ' BY - Oz - ¥2

V al + b\ + c\

6ymm. Maca;iaHHHr map™ 6yflHHa 6y Maco”a”ap y3apo TeHr
6y~*nmH Kepan. Jl,eMaK:

AXX £ Bty -j- C,z - D{ . AjJX -|-BY - C*2-j-2); _ H /™N\
y Af+B\ +c\ ~ V A\ +BIl + c\

HTiHH H3”aHraH reoMeTpHK yPHH HKKHTa TeKHCflIHKAaH HSopaT;
. Sy?apHHHr *ap Snpn SepHJiraH TeKHC.iHK.iapiiHHr KecnmraH
HH3HFH Op~a”H yTaAH.

2. 3hah Maca/iaHH BeKTopna” <})opMa.aa e4aMH3. Oapa3 kh-
jiaft*"HK, SepH”~raH Hy~Ta M x(r,) Ba Gepn/iraH tckhcjihk tcht-
~aMacH

rn°=p (5)
CyjicHH.

BepH”~raH M x Hy"TaAaH TeKHCJiHKKa nepneiiAHKyjiup TymH-
paMh3. Oapa3 KHJiafl"iHK 6y nepneHAHKy~npHHHr tcrhe-fiuk Gh-
jilaH ynpamraH Hy~TacH M 2 SynNiCHH. M 2V t KecManHHr y3yH-
Aihthhh d 6HJiaH 6e./irH.naHMH3. H3”aHraH Maco()a ana myHHHr
y3H 6y”~aAH.

MoMx Ba n° BeKTopjiap 6epn;iraH TeKHCNHKKa HopMa®i 6y~raHH
yuyH, y~iap KOJi-aHHeapAHp, AeMakK:
MM X= In0 (6>
6kh
3= d

HyHKH n° SHp~HK BeKTOpiiaH H60paT.

LLJyHHHr 6h7i3h, arap”a M t Hyi®-a 6epn”~ran TeKHc;iHKAaH
KOOp/iHHaTa”ap 6oiiiHra HHc6aTaH KapaMa-KapmH TOMOHAa 6yji-
ca 8= d Ba aKC "o/iAa 8= — d 6yj\{\m. UiaK~ra MyBO(fHK
(mao 183):

r2— OMi+M IM2= rt— °n°® (7>

M 2 Hyi"Ta TeKHCviHKAa eTraHH ynyH 6y paAHyc-BeKTop(5) TeHr-
J/laMaHH KaHoaTJiaHTHpHmMH KepaK, AeMaK

(rt— 8°)n°=p
&KH

rxio— I = p,
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69C niYMvx eunudgevdid+ qzi 8§



(1 7/S-f-=/1

t>81 ~em)
BDHHiynk sedEcj) /[ HWJKBk jHHHdtfGBdxax bh // hjhi/hXeA jhhh
-dBirAMHU'Haudau HBJimdnmAx bjhdodb jHHHdtfGBdxax hbi/bxMXh
B'n'dBjy eehwbi/’hM eedB”) 5* hhhsch jHHHHBhdXghX HBjHeiml
-BJ3h HBimg dBI/BxM"H Xg Ba HDODB JHHHdIfGBdxaX HHHHI/'DHMDX
HBJX/C HBITHDBXhX HJtfBaHB JHHHABtIBXMXH HBJimdag ‘9HxXx BIT
-dBEBH HHAg ’'JH3X BJHdHg HBtThX JHHHHDBWXHBUAmM HJHIrtTHBimg
HBimg HECH JHHHHDODB HPVJKBk JHHHAfi'GBAXDX HHPjAIfq.EW ‘HHDI/Ag
Cz “C “*x)b (& 18X >=x)d '(z )N Vz "6 "*)W

:HdBfBXBHHirdo
-OH JHHH'ridBtfhX HdBITHBhdAg JHHHJ'C'GBdxaX ‘HHI/HBIimM EBdBCcf)

HMDKVV JHHHdtrevdXaXxX *0s8X §

m worn

*HtTBir\ g
d— | SOD X + (j SOD + » SODIX = o

B'E'BJKHXBH ‘EHWbAM BJ (8) HHABI/'B'E'OCj)!!
Hel SOD+ f-{jSOD+ /e» SOD =

qlz + f16 1 ilx = |j

gHimM EBdB(fl Z 'X HHHABIi'BXBHHII'dOOH JHHHBXMAH BV
-irok Xg ‘bdiZX9 WHEoir mnxX bjb'e'oiJm H/BXBHH'E'dooH BIl/dujy
® d— ovj =8
HB'CHAQ

ynyomax 898
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L yi 1 xt 1
= T y2221 °S —— 2 x1
y3~3 1 23 X31
*1 yt 1
Xo y2 1
x3y31
AGM3K,
A=2S ,B= 23V, C=2S (4)

TeipaaApHHHr QanaHjumru H yHHHr Aa yHHAaH acocnra,
H-bHH (2) TeKHG/iHKKa TyuiHpH”raH nepneHAHKy.iapHHHr vy 3yH-
~HrHiiaH H6opaT. ByHH TonHUi ynyH (2) t6khc;ihkhh HopMani
~ojira Ke”rapHS, cyHrpa y3rapyBHH X, y, z KoopAHHaTa”apHHHr
ypHHra .v4, y4, z4 Kyfl[H"ca khi“oh vKjian.H, AeMakK:

H Ax(+ Byt+ Czt+ D
V A2+ B2+ O

6kh (4) ra acocaH
ff A4 Byt Czt4-D
2V s2+ Sg+ S2 (5)
§ 92 Aa HH”apH”raH (fopMy.7iara MyBOJ)HK
5=V s\+ sg+si . ®)
(5) Ba (6) hh (1) ra Kyficak,

V —-g- (Ax4-f- By4-f- Czk+ D)

6kh (2) ra MyBOQ)HK

Xivjz2 1
v X2yj 221
x3y3231
Xi y4241

(7)
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§ 121. KHCKAPTMA EEJirHJIAUI METOfIHHHHYr
TEKHCJIHKJIAPrA TATBHKH

1. KHC”apTMa 6e.flrH.7iam mctoah TyrpncHAa 63t>3h yMyMHH
My~o~a3a~ap Ba 6y MeTOAHHHr TeKHc;iHKA3rH Tyrpn HH3H”ap-
ra HHcSaTaH t3t6hkh ycTHAa § 31 Aa cy3 6y.flraH sah.

3hah 6y epAa my MeTOAHHHr TeKncinKKa hhc63T3h t3t6h-
KH TyrpHCHAa 63t>3H acocnfl TymyHHa”sp 6h.a3h TaHnmTnpn6 yTa-
mh3. Oapa3 KH%iaH"HK,

Ui= 0B302—0 1)

TeHr~3Ma”apAaH “ap 6npn 6npop TeKHCAHKHHHr KHCKapTMa
TeHr*aMacH 6y.fICHH. Arap k hh 6«pop Hxraepuft y3rapMac coh
(I)apa3 KH.TCHHC3, 6y ~O.fIA3

Ui—kU2= 0 ()

TeHrji3Ma xaM tckhcjihk h(JOA3 kh.a3ah. Hkkhhhh tomoha3h (1)
TeHr*aMa~apHH KaHoaT”~aHrapaAHraH xap 6np (X,Y, Z) Hy~T3
(2) TeHr~iaMaHH ~aM KaHOST-flaHTnpaAH, Hi)HH 6yHA3fl Hy~T3”ap
(1) TeKHC~HK”apra HHc6aTaH yMyMHft 6y;i3AH, eKH SyHAafi Hy"-
T3ji3p (1) TeKHC/iHK~iapHHHr y3apo KecHmrsn HH3HrHA3 6y~aAH.
,El,eMaK, (2) TeHr?i3M3: (1) TeKHC"iHK”NiapHHHr KecnmraH MH3HFH-
A3h yTraH tckhc~hkhh n(J)OAa KH./iaAH.

napaMeTp k aHHK Sy~Maft, yHra ”~ap KaHA3ft khAmst 6epnm
MyMKHH 6y.flrBHH y~yH- (2)TeHr.fl3M3 (1) TeKHCfIHK.flI3pHHHr y33-
po KecnmraH MH3HrHA3H yTraH TeKnc.flHK.7iap cHCTeMacHHH eKH
TCKHC.fIHK.flap AB3CT3CHHH H(])0A3 KH.flaAH.

2. 3hah (])apa3 KH.flaft.flHK,

A= 0B3 &&= 0 (3)
TeHr~*aMa”~spAaH ”~ap 6npn 6npop TeKHCANHKHHHr HopMa./ib TeHr-
~aMacH 6y~cHH, ht>hh:
cp, = X cosa, -fycosp,-fzcosj, —pu

2= X COSa2+ yCOSp2+ z COS72— p 2.

Oapa3 KH.f3ft.fIHK,
cp, — &cp2= 0 (4)

(3) TeKHC.iHK.fiapHhht y3apo KecnmraH *iH3HrHAaH yTraH 6npop
aHHK TeKHCNHKHHHr TeHr;iaMacH 6y;iCHH. By “o”Aa napaMeTp k
oaahft reoMeTpHK Ma-bHora araAHp. X aKHK3TAa, arap M (Xxu vy,,
z,) (4) TeKHCMHKAarn Snpop HyKTaHHHr KoopAHHaTa”apn 6y;ica,
y ~o”"Aa
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fc_ JPL _ -*1 cos g! + yi cos Pi+ *i COSTi — PIi
v R *1 COS a2+ yicos + Z1COS 7s — p2

By KacpHHHr cypaT Ba Maxpa>KH aca (4) TeKHCJiHKAarH
M (x{, y,, 2~ Hy*"TaHHHr 6epH”raH (3) TeKHC”~HK”aprana Maco-
(harapHAaH H6opaT, AeMaK, (4) TeHrjiaMaAarn napaMeTp k my
Maco”a”apHHHr 6np-6HpHra hhc63thhh H(f)OAa muisjia.
3. Oapa3 KHniafljiHK, U3= 0 (2) Aacrara, HbHH ym6y
ut-k U 2= 0
AacTara i~apam”™H 6npop TeKHcNiHK 6yJicHH. By j?0”~Aa 6y TeHr-
jiaMaAarn k napaMeTpra iuyHAaft HHHMar 6epnm MyMKHHKH,
Ux— kU2 Ba U3 Kyn ~a”~ap 6Hp-6npHAaH cfja*aT y3rapMac kv-
nanTyBHH 6n”~aH cbapiyiaHHuiH mymkhh, ht>hh
ux— kU2= w a
eKH
Ul— kU2— W a= 0
By aflHHHT Uy= 0, U2—0, U3= 0 TeKHCMHK”apHHHr 6np Tyr-
pH HH3HKA3H yTHiu iuapTHAaH uSopaTAHp. ArapAa 6y 3hhhht-
hhht HKKa”ia tomohhhh 6npop k{ y3rapMac coHra KynaftTHpHS,
cyHrpa
kk\ — k2 Ba Ik\ — k3

(J)apa3 i-;H"HHca,
KjU\ -)- kU2 -f- kU3 —0 (5)

6yAaan. By aftHHHT yna;ia
ux= 0, U2= 0, U3=0

TeKHCJIHKrfiapHHHP OHp TyppH HH3Hiyi,aH yTHUI mapTHAaH H6opaT-
AHp.

4. 3hah (J)apa3 KH7afijiHK, Ux= 0, U2= 0, U3= 0 tckhg/ihk-
.aap 6np Tyrpn HH3HiyiaH yTMacHH. By ~o~Aa k Ba X HHHr shhk-
Mac ~HHMaT”apHAa

Ut- ku2- w3=0 (6)

TemviaMa: 6epH./iraH yna;ia TeKHCJiHKHHHr y3apo ynpauiraH HyK-
TacHAaH yTyBHH neKCH3 Kyn TeKHCMHK”apHH ii(})OAa v,wj\am.
Bnp Hyi“TaAaH yTyBHH 6y TeKiic.ziHK.ziap TeKHCJiHKJiap 60fh
AeftH™aAH.

ArapAa UA= O (6) TeKHC.iHK.ziap Sornra i<;apaiu.ziH Snpop
TeKHcNHK Cy~ca, 6y ~oJiAa k Ba X hhht iuyHAaft ~HftMaT-ziapn
GynaAHKH, y KnftMaT.ziapAa Ux— kU2— 11U 3 Ba Uk Kyn “~aA”iap
CHp-CupHAaH (Jja”aT y3rapMac KynaftTyBHH 6n.ziaH cJjapK~aHHmMn
MyMKHH,  H-bHH
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Ul-kU2-1U 3= v.UI,

eKH
Ux— kU2-W 3-~U,= 0,

6kh 6y afiHHHTHHHr HKKa/ia tomohhhh 6npop k{ ~3rapMac coh-
ra KynaflTHpH6, cynrpa

kkx= k2, Ifc\ — k3 — ™M
4>apa3 KH”"HHca,
K\U\ + kU224 Kk3U3-f- kAUt= 0 (7)

Gy~aAH. By aftHHaT
£/,= (, U2=0, "3= 0, £/4= 0

TeKHCNiHKNiapHHHr 6np  Hy~TaAaH yraui mapTHAan HGopaTAHp
(ku k2 k3 ki coH”ap 6np BatjTAa Ho”ra Teur 6y“Mac”Hrn Ke-
paK). <t>apa3 KHJiafuiHK,

W= Ax4 B,y4 C,z+ D, =0,
U2—AX BZ-)-Cx--D2= 0,
Us= A% 4 B3/--CZ 4 D3= 0,

— Atk 4 By4 Cx 4 =0

fy~"cHH. By *o;iAa x, Y, Z nhhht ~ap KanAafl KHiiMaT/iapnAa (7)
HHHr M3B)KyA 6>vihiijh ynyH

I\A\ 4 koA24 ~334 = 0,
kBx4 koB24 k3Ba4d ktBt — 0,
K\Ci 4 1224 k3C34 = O

kiDt4 koD, 4 k3D3- /c,D,= O
Sy"HuiH KepaK, eKH 6y;iapAaH (§ 12):

A1 An A3A,
B\ B,B3Bh =
c, C2C3Ca
L)xD203Dk

AeMaK, TypT TeKHC/iHKHHHr 6np Hy~TaAaH yTHUIH yqyH y Te-
KHCAHK”MapHH HfJIOAa ~HJiyB'IH TeHr*aMa”apHHHT KOStIxJjHUHeHT-
JiapHAaH Ty3H”iraH AeTepMHHaHT Ho”ra TeHr 6y;muiH ;io3hm.
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CaBOJiJiap Ba Macajiajiap

346. KyftnAarn TeHr~aMa”ap 6n./iaH H({)0Aa KMHHraH TeKHC-
JiHK"apHHHr KoopAHHaTa yi“apHra HHc6aTaH ypHH”apn Kypca-
th”™chh:

1) 2x+ 3y —5z=0, 2) 3x— 2y + 5= 0,
3) 3y —52= 0, 4) 5x+ 3 = 0,
5 y+ 1 =0, 6) 2+ 3y = 0.

347. (2, — 3, 5) Hy~TaAaH y™ 6, xOz TeKHCJiHKKa napa;i;ie;ib
Sy”~raH TeKHCNHKHHHr TeHr,naMacH Ty3H;icHH.

348. (— 5, 2, 8) Hy~TaAaH Yj\\6, yOz TeKHCJiHKKa napa/itieNib
Sy~raH TeKHCfIHKHHHr TeHr~aMacH Ty3H;icHH.

349. (5, — 1, 7) Hy”*raAaH Ba OXx yi"HAaH yTraH tckhc”ihk*
HHHr TeHr~aMacH Ty3H”cHH.

350. (— 3, 2,-5) Hyi“TaAaH Ba Oy yi"HAaH yTraH TeKHCJiHK-
hhht Tenr~awacH Ty3H"NCHH.

351. (1, — 5,-2) Hy~TaAaH Ba Oz yi“"HAaH yTraH tckhc”™hk-
hhht TeHr~iaMacH Ty3HJicHH.

352. YuiSy TeHr~aMa”ap 6n;iaH Ht"OAa ~H./iHHraH tckhc;ihk-
NiapHHHr KoopAHHaTa y~JiapHAaH KecraH KecMa”apn aHHiyiaHCHH:

1) 2x+3y — 52— 6= 0; 3) 6x— y+ 2— 8= 0;
2) 5x + 2y + 2+ 7= 0; 4) e+ 2y— 2+ 5= 0.
353. ym 6y TeHr”aMa”ap HOpMa”b ”o./ira kc~thph”~chh:
1) 2x—y-\-2z — 5= 0; 3) 3x+ 42— 5x+ 7 =0;
2) x—y+ 42— 3= 0; 4) 5x+ 4y —2z+ 1= 0.

354. x-\-2y—22+15 = 0 TeKHC"HKHHHr KoopAHHaTajiap
SomHAaH Maco”acH Ba 6y Myco”a ftyHa"HiHHHHHr KoopAHHaTa
yK”~apn Sn”~aH TauiKHJi ~H/iraH SypnaoapH aHH~"aHCHH;

355. (5, 0,— 2) Hy~TaAaH yTraH ~aMMa TeKHC~HK”apHHHr
Tewr~iaMacH Ty3HMNCHH.

356. (1, 3, 5) Hy~TaAaH yrraH tckhc”™hk KoopAHHaTa yi~a-
pHHHHr MycSaT TOMOHJiapHHH KecnS, y3apo TeHr KecMa”ap ”~o-
ch”i KH;iaAH. By TeKHCNHKHHHr TeHr~iaMacH Ty 3HNCHH.

357. 4 (0, O, 0), 5(4, 3, 1) Ba C(0, 1, 2) Hy~Ta”apAaH yT-
raH TeKHCNMNHKHHHT TeHr;iaMaCH Ty 3H;iCHH.

358. (6, 4, — 5) Hy~TaAaH yra6, Ox Ba Oy y~-iapAaH Kec-
raH KecMa”apw 3 Ba 2 SyjiraH TeKHcNiHKHHHr TeHr~aMacn Ty-
3H.1CHH.
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359. 2x + y+ 4z+ 2=0 Ba x + 2y —z+ 1= 0 TeKHG/iHK-
jiap opacHAarH SypnaK aHHK?"iaHCHH.
360. (1, 4, 5) Hy~TaAaH y™6, IX -f4y + 2z — 30 = 0 TeKHC-
jiHKKa napa”~”e”b 6y-,iraH tckhc”™hk Tonn”~cHH.
361. (1, 2, 2) HyKTaaaH y™6, x — 2y + z = 0 TeKuchiHKKa
napajuiejib CyjiraH tckhc”hk toiihj!Chh.
362. (5,-4, 3) Ba (— 2, 1, 8) Hy~Ta”apAaH yra6 XOy Te-
KHCJiHKKa nepneHAHKyjiap SyjiraH tckhoihk Tonn”~cHH.
363. (8, — 3, 1) Ba (4, 7, 2) Hy~Ta”apAaH yra6, yin6y
3x + b5y — 7z— 21 =0
TeKHCNHKKa nepneHAHKy”iap Sy”tiraH tckhcjihk TonmicHH.
364. 2x + y + 2z — 15 = 0 TeKHCJIHKHHHr (5, — 2, 8) Hy~Ta-
A3H KaHHa y30"HKAa TypraHH aHH”aHCHH.
365. (3, 0, 1) Hyi*Ta SnjiaH ym6y
X —2y+ z— 1= 0
TeKHCJiIHK opacHAara Maco(Jd)a toiih/ichh.
366. y3apo napa”e”ib 6y~ran yme6y:
X —2y+ z— 1= 0
Ba
2x — 4y + 2z— 1=0
TeKHC/tnKJiap opacHAarn Macoi|)a toiihjichh.
367. Oz y~"HAa myHAaft Hy~Ta tohhjichhkh, y Hyi-jTa

16x— 12y + 15z— 9 = O, 12x + 9y — 20z — 19 = 0

TeKHMHKJiapAaH TeHr Maco(])aAa SyjiCHH.

368. Bypiiak~apn yg*apHHHHr KoopAHHaTa”apn (2, 1, — 1),
(1, — 1, 1) Ba (-1 ,-1, — 2) 6y*raH yM6ypnaKHHHr )03H to-
nn~"CHH.

369. BypgaKJiapH yg~rapHHHHr KOopAHiiaTa”apn (0, 0, O0),
(0, 1, 0), (0, 0, 1) Ba (1, 0, 0) Sy.iraH TeTpaaApHHHr ~ jkmh
aHHK?iaHCHH.

370. 2x — 3y + z —2=0Bax — y— z — 3 = 0 TeKHCJiHK"iap-
hhht KecHiuraH MHSHrnAaH vth6, yiuGy 2x — 3z — 7 = 0 tckhc-
jiHKKa nepneHAHKy”~np 6y~raH tckhc”™hk toiih”~chh.

371. (2, 3, 5) Hy~"TaAaH Ba yuiOy

X —y+ 2z+ 1= 0, X+ y+ z—5=0

TeKHC"HMapHHHr KecnmraH HH3HrHAaH yiraH tckhc”™hk toiih;i-
CHH.

372. YrnSy TeKHcMHK”™ap KecHiuraH Hy~Ta tohhjichh:
X + 2y - 23= 0, 3x + 4z — 57 = 0, 5y + 6z - 94 = 0.
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373. jc+ y—4= 0 Ba x+ z— 3= 0 TeKHc"HK”ap opacH-
AarH SypMaKHH TeHr HKKHra SyjiyBMH TeKHdHKJiap Tonn”icHH.
374. TeKHMHKHHHr TeHr*aMacH SepnjiraH:

ax+ py+ ~Z+ x= 0;

X~ 0, a, p Ba 7 hhht ~sp 6npH Ho”ra hhth”isah. TeKHc;iHK-
hhhf ypHH K3HA3ft y3rsp3AH?

375. KyfiHA3rH TeHMaMajiap 6n”aH SepH”~raH Typrra TeKHC-
jihkhhht 6np Hy~TaAaH ~thui map™ tohh~chh:

Ax -fBy + Cz + D =0,
AN -fBy -fCx+ Dt= 0,
AoX + Boy -f- C2Z -(- Z)2= O,
AX f-B3 + Cx + D3= 0.

376. Ox y~HAaH myHAafi tckhchk yTKa3H;iCHHKH. yHra
(5, 1, 6) Hy~rTaAaH TyuiHpn~raH nepneHAHKy* HpHHHr y3yH~Hrn
4 Bnp~rHKKa TeHr fiyricHH.

377. yu:6y TeKHMHK”apHHHr KecHuiraH Hyi“Ta”apH 3hhk-
*7I3HCHH:

xJ2y—z—2= 0, X —3y—2z+ 1=0.
1) 3a:— y + z— 3= 0, 2) 3*+ 5y- 11 = 0,
x-\-2y + z— 4 — 0. 2x y—z — 5= 0.

378. TeTpasApHHHr ~Hpps”~spHrs nepneHAHKy™*np 6y™n6,
y~3pHH TeHr HKKHra 6y~yBgH TeKHC.iHK.7i3p y33po 6np Hy~TSAa
KecHiuaAH. ByHH hcSot kh”~hhchh.
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TAFPH MH3HK

§ 122. TYFPH gH3Hf<HHHr TEHfJIAMAJIAPH

1. MaMyMKH hkkh TeKHCAIHKHHHr y3apo KecmuranHAaH Tyr-
pH HH3HN ~och”i Sy”~aAH. LUyHHHr ynyH (IJmoAarH tyrpn hh-
3h~hh yuiby HKKHTa 6hphhhh “apa”a”H TeHr;iaMa;iap CHCTe-
MacH 6n”aH H(})OAa kh”~hhi mymkhh:

AX By Cz-\-D =0,

A'x + By + Cz+ D' - 0. (O
\Y
HKKa”~a TeHrviaMaHHHr y 3rapyBHH KoopAHHaTayiapn o;iAHAa-

rn moc KOBCMHUHeHTJiap y3apo nponopuHOHa” 6y/iMaraH "o0o”"-
Aa 6y CHCTeMa cf)a30Aa TyrpH hh3hk H(})oAa KH”aAH.

OAaTAa (1) CHCTeMaHHHr uiaK"HHH y3rapTnC, mu”aTHiu ynyH
6HpMyHHa Ky~afl khjihS e3HJiaAH. ByHHHr ynyn Ghphhhh TeHr-
viaMaHH B' ra Ba hkkhhhhhh B ra KynairmpnG, cyHrpa 6HpHH*
hh Hara>Ka”aH hkkhhhh HaTHiKaHH aiinpnO o0;iaMH3:

AB'x + BB'y + B'Cz+ B'D = 0,
A'Bx + BB'y + BC'z4 BD' = 0,
(AB' — A'B)x 4- (B'C—BC"Yz 4-B'D —BD' = 0,
6yHAaH

BC — B'C _ BD'— B'D
x ~ AB'- A'B 2 1 AB'— A'B’
eKH
BC'— B'C BD'— B'D

AB’'— A'W ~ m' AB'- A'B _ U
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4>apa3 KH?"iHHca
X = mz-f a. )]

LLIyHra yxmam (1) cnereMaAaH x hh HHi*apHG, HHi~aH TeHr-
JiaMa y ra HHcSaTaH eMH”ca,

y = nz+ b (3)
KypHHHuma TeHr”aMa 30cHA SyjiaAHKH, 6yHAarn n Ba b (1)
CHCTeMaHHHr KO3(])4)HUHeHT./iapHAaH Ty3H”raH y3rapMac coH”ap-

AaH HGopaT. LUyHHHr 6h7i3h (1) CHCTeMa ypHHra yui6y cncTe-
Ma ~och;i 6ynmm

X = mz+ a

(4)

y = nz+ b

Oa30AarH Tyrpn hh3hk TeHr“iaMa®iapHHHHr 6np KypnHHmMnN
rnyHAaH HSopaT. 3hah 6y TeHr”aMa”apAarn: m, n, a Ba b
KO3(J>4)HIl.HeHT./iapHHHr reOMeTpHK  Ma-bHO™apHHH TeKHIHp3MH3.
(4) Tenr~iaMajiapAaH 6HpHHHHCHAa y Ba hkkhhhhcha3 a: i<aT-
HauiMaraHH ynyH y~spASH 6hphhhhch Oy yi®*nra bs hkkhhhhch
Ox y~Hra napajuieyib 6y;iraH tckhcjihkhh ncf)lOAa ~h~sah. Illy-
HHHr ygyH (4) TeHr*3Ma”iapAaH Shphhhhchhh x0z TeKHC"HKAa
Ba HKKHHHHCHHH yOz TeKHCJIHKAa K3p3T3H B3"TAa yjiapAaH 6h-
Phh'ihch (J)a30AarH TyrpH ~H3HKHHHr x0Oz TeKHcNiHKAarn npoeK-
HHHCHHH B3 HKKHHHHCH yOz TeKHCAIHKASTH npoeKIl,HfICHHH H(J)0-
Aa KH-"aAH.

ByHra i<aparaHAa 6hphhhh TemviaMaAarn m TyrpH HH3HK-
HHHr xOz TeKHC/iHKAarH npoeKUHHCHHHHr Syp”~aK ko3(})(])hh,h-
eHTHHH, 5n,HH cfla30AarH Tyrpn hh3hk npoeKHHHCHHHHr Oz yi"H
6h”i3h TamKHJi KH"iraH gypnarnHnHr TaHreHCHHH h”oas v,wnam.
UlyHra yxmam hkkhhhh TeHr*aMaAarn n Tyrpn HH3HKHHHr yOz
TeKHc"HKAarn npoeKHHHCHHHHr 6ypgaK KO03cjxi)HHHeHTHHH, ht.hh
(ha30AarH Tyrpn hh3hk npoeKHHHCHHHHr Oz yi®“n 6n;iaH Taui-
kh™i K~raH SypnarHHHHr TaHreHCHHH Ht})OAa khji3ah.

Arap (4) Aa z = 0 (J)apa3 kh~hhcs, x = a, y=b 6y~3An. By
sea Tyrpn HH3HKHHHr (a, b, 0) Hy*T3A3H vy TraH;IHrHHH Kypca-
TaAH. By Hy~ra xOy TeKncJinKAa 6y/iraHH ynyH y <J)330A3rH
Tyrpn HH3HKHHHr xOy TeKHOinrn Shjish ynpamraH Hy~TacH
Cy~aAH. By HyifraHH TyrpH HH3HKHHHr xOy TeKHC/iHKAarn H3H
Aeftn™aAH.

Hkkhhhh tomoha3h a B3 b HHHr x,ap 6hphhh a”o”~HAa o;i-
raHAa a: (J)a30A3rn Tyrpn HH3HKHHHr xOz TeKncjiHKAarn npo-
eKUHHCHHHHr Ox vyjjHAaH KecraH KecMacHHH HJ)0OAa ~H”aAH.



§ 122. TyFpU HU3URHILHI TeHZMMdAapU 379

LUyHra yxrnaui b: (J)a30AarH Tyrpn HH3HKHHHr yOz TeKHc"HK-
Aarn npoeKUHacHHHHr Oy yi"HAaH KecraH KecMacHHH H(J)OAa
KH~aflH.

M h coi KyftHAarn TeHrviaMa”ap 6unan H(])OAa ~HJiHHraH
Tyrpn HH3HKHHHT TeHrjiaMajiapH x = mz + a Ba y = nz-\-b
maK”~Hra Ke"THpH/~CHH:

X -I- 3y — 5z -f* 10 — O,
2x — 2y 4-3z— 4 = 0.

BepH”raH TeHrjiaMa-iapAaH y hh flyi® KH*aMH3; 6yHHHr ynyH
Chphhhh TeHrviaMaHH 2 ra Ba hkkhhhhhh 3 ra KynaSrapHS,
cyHrpa y~apHH 7~aAJdia6 KymaMH3:

2x -)- 6y — 10z “F 20 = O,
6a:— 6y + 9z — 12 = O,

8a:— Z + 8 = 0,
6yHAaH

1
Xx=3]Z-1.

LUyHra yxrnaui HKKa”a TeHr.rcaMaAaH x hh ftyK khji&mh 3.
ByHHHr ynyH 6hphhhh TeHr*aMaHH 2 ra KynaimipHG, cyHrpa
HHKKaHHAaH HKKHHHH TeHTJiaMaHH aHHpnS 0”aMHS3:

2x + 6y — 10z 4-20 = O,
2x — 2y -f3z— 4 = 0.

- 8y — 13z+ 24 = 0,
6yHAaH

”

y=%z 3.

IllyHHHr Sn~aH 6epHJiraH TeHr~iaMaviapuHHr OAaTAaru Ky-
Phhhuih SyHAaft Sy~iaAH:

X = *z—1,
y=%23,

CyviapAa:

=1 n= ]6’ a= — 1, 8= — 9
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2. TyFpu <m3UMHUHZ eenmopuaA (fiopMadazu meHZjiauiacu.
Oapa3 K~naft-zinK, TyrpH hh3hk M X(rx hyktsash yTraH Ba BeK-
Top a ra riapa~”~ejib SyjiCHH. Tyrpn HH3HKA3 HCTa”“raHga 6h-

pop M (r) Hy~TaHH o;iaMH3.
By "oMa rnaM 185 ra MyBO-
(fHK

MXM = r —rx\

6y BeKTop a BeKTopra kojuih-
Heap 6yjiraHH ynyH

r—rx4*la,~C

6yajx& X napaMeTp 6y;rab, yHHHTr
Khhmsth M HyKTaHHHr ypHHrs
SorJIHKAHp. KeHHHrH TeHr”MIHK-
A3H:

r = rx+ la. (5)

TeKHcyiHK”~arH  6kh (f)330A3rH

TyrpH HH3HKHHHr TeHr~I3M3CH
rnyHASH HSopaT. X— coash + 00 rana y3rapr3H,0,3 BeKTop r
HHHr yHH Tyrpn HH3HK hh3h6 6epa/iH.

§ 123. Tj*FPH MH3HKHHHT HOPMAJIb TEHIMIAMAJIAPH

TyrpH HH3HKHHHT KOOpAHH3T3 yK-iapHra HHc6aT3H ypHHHH
anHK”~sm ynyH yHHHr Koop~HHaTa yK-flspn 6njiaH tshikh”~ kh;i'
raH @, fi, 7 SypnaK”~apH Ba yH/iarn 6npop “4 HyKTaHHHr a, b,c
KoopAHHaTa”apH Mat~iyM 6y~ca KHc)OH KHflaAH. Tyrpn hh3hk-
Aarn 6npop M (x, y, z) hykts 6H”aH”4(a, b, ¢) HyKT3 opscn-
Aarn Macoij)a d Sy~cHH (uiaM 186). npoeKUHH TeopeMacn O6y-
iinga (d HHHr koopahhsts yK~spHAsrn npoeKHHH”apn Xx — @,
y —b, z— c 6y*raHH ynyH):

X — a= d cos a,
y — b=-d cos p,

Zz—c—dcos 7,

6y~apA3H
X—a _y—b z—c
d= 3 9% wop: 9= w5

6KH



§ 123. Tyrpu hu3ui;huhz HopMaAb TeH.ZAaMa.Aapu 781

X —a y—b_ z—c¢c
cos a cos P cos f (l)

By TemviaMajiap (a, b, c) nyKTaAaH yTraH Typpn hh3hk-

hhht TeHrviaMa®apHAaH H6opaT, qyHKH y~ap x, y, z ra Hiicba-
TaH 6hphhhh Aapa>Ka./iH
6ynn6, CepH”raH Hy”-
TaHHHr (a, b, c) Koop-
AHHaTaviapHHH  ~aHoaT-
jlaHTHpaan; (1) TeHr™a-
Ma”ap TyppH hh3hkhhhf
HopMa”~b TeHr~aMaviapH
AeflHMaAH.

TeHr*aMa”apAaH cos
a, €os p, cos t hh
y;iapra nponopuHOHa”

Gy~raH coH”ap SHJiaH
a“MauiTHpHHI  MyMKHH.
Maca”aH, y~apra npo- llaKA 186.
nopuHOHa” 6yviraHCOH-
viap m, n, p 6y.iCHH, hi>hh:

COS a COos P

= K,

GyH”a TeHr HHcSaTJiap k ~apc])H 6n”~aH H()OAa kh;ihhah; 6y;iap-

A3h:
cos a= mk, cos p= nk, cos 7—pk, (2)

eKH Sy~apHH (1) ra kyhh6, cyHrpa k ra KHC”apTH”ca (]) hhht
KypHHHuiH 6yH#aH Sy”~aAH:

(3)

m, n, p 6epH"raHAa (2) AaH cos a, cos p, coOs 7 hh Tonnrn
MyMKHH. ByHHHr ynyH (2) Aarn TeHrviHK~apHHHr HKKa™a to-
MOH”apHHH KBaApaTra KyTapnS, cyHrpa y”*apHH KymaMH3:
tnk2 — cos2a, nk2= cos2p, p2k2= cos27,
k\mi2+ n? + p2 — cos2a+ cos2p+ cos27 = 1,
<3yHAaH

A- 1
Ym'2+ n™+p2»



iBtfi/ok Xg <HHDir.Sg d 'U ‘W HdeinJHtiMaodu HJBtrndBifkA

BiBHH'c'dooM JHHHdoinaa — iHHDIirXg (Z A ‘zx) Ba (%

‘HC ‘bf) HdJefEXBHHirdOOH JHHHABIfBXtoAH Z/tf B3 HEXBMhMb'x;
ehhmwAh mnxX bjbhbitjh3x (z) gnxiiBk hb'h'bwbi/'jh3x (t?)

*XBdogH HBifHAmM HmHir

-Hh3 BtfBMdOCj) ITBHdOIHOa JHHHBIfBDBri HBJIfflljA®* 'HHHwWAmM IIIHE3

>) {(B—z2)\+1J=J
‘MH(])oaAw bj (5) HJBtr ZZ\ §

lj —zi= v —ziy lw

‘HH1 K ‘EHWBIf
"m -hM  irAgBk HHdoxHaa zpy BJHd

-0XH93 HhaXdHXfBHXg JHHHKHEHh
HdjXx "(Zz81 ™ m ) hhoxA hbl/bx
-MAh (Z) 4V Ba (lj) KHEHh wd
-JNJ. HBJIfHdag ‘MHITHBITHK EBdBfJ)
-BtfBwdocJ) u-BHdoxjiag 'z
*HITBdAXx gHHHd
-Am kHhO HJHtfHBJXA HBtfBIKAH BT
-BMMH HBJITHdsg JHHHKHEHh Ag

.. g = z—= 2
g+ z e — K 1+ r

HM3
iSt+o_e—Il__l+2z
S+27zZ 8—~n \+ X

:hVv

-BirAg BhMJBI/HHAK HdBIi'BHBIi'JHaX
JHHHKHEHh  HdjAx, HBJXA HB'C'dBf
-bxMAh (a.‘l *s) Ba (g — ‘g‘i — )
'HBITB3BW  *HtfBAHXHBIALBOHBM  HHHABtrBXBHH'B'doOH JHHHBXMAH
HMMH dBk ‘gmfAg HITB>KBdBtr HhHHdHg HBXBgDHH BJ z 'A 'X dBir
-Ag HHHAh ‘HEBtfHk BvOtfiH HHMHEHh HdjAx HBJXA HBtfdBIfBXkAH
(Z ‘eA >2) g Ba (» HA >Ix) y HBJimdag dBi;BivBi;jH9x Ag
’ lz—2Z X —z
'z —z X—6~ Ix—y
{HITBKHh  gHL'SM dBICBWBIirJH3X HBJHBtfEH ‘BOHHIfAg BJ (g) HH (1)
{7; Wl — = = -0L_
6 lz—!'z G- SC Ix —Zx
HH1B ‘WHEOIT HmndHXHBirXxBOHBk HHdBIfBWBI/MH9X (j) HdBIfBIBHHVdO

-om jhhhA bithbjxA hbl/bxMAh (Z >#i 4X) g Mhehii Ag sHcBi/Ag

£88  ndvwwwwzn3i dnnhnenh ndjfu weiff hdgoiuHh nyytf pu § 'S



Hdei/ BABIZ JHax jhhhMhehh HdjAx hbjxA
HBVBIMAh (IZ ‘1A nX) Y HBDODB BJ (g) HBJIfHdBMHh  Btf(J)edJBd
-BU HBJINJ HHDirAg (ZZ ‘ZA ‘ZX) g HDHhHHHHH B3 (1Z ‘1A ‘Ir) V
HdHg HBtfdeirBXMAH HBJimdag ‘MH/gBI/HM £BdB(J) 'EHKBEAX HH
-HdBI/BNBI/JH3X JHHHMHEHh HdjAx HBJIXA HBITBXMAh HHHIN

HdvirvwvirjHax
JHHHMHEHh HdJAX HVJXX HVITVX>UH HMNH 'WJI §

«/WO8I — L /35098 = 4 ‘y6l10l9 = ®
:((BI/HBJHBfBdBJah HBI/Hg dei/\LAHHW) HH3

cz s6 + sOS + zSI1 A

9S 0 = 4 = : . b ~y = 1 sod
c7 s6+ z0Z+ rZl A

‘no 0= == —— = dsod

uo u oS os °
Q. s6 + sOS+ zZI A

fitd0= — = —r = » SOD
Si Si

\VK'S\tig BhHJBffHHAM dBIfDAH
-HDOH HBJHBI’/EH ‘BWoSf HBJHBI/'BdBJ3h HBI/Hg BdoniH -f 'gHHAM

cj (fr) HHdBirXg '8 = d ‘OS= u ‘si = «/ iBtriroDHW HBJL-Hdag
. 6 .. 0s _ sl
q-z i-d Z-X

:HHDHBIAHHB HdABITDAHHDOX JHHHHdBIOIBhdAg
HBJITHkK I/ HHNIiBX HBI/Hg HdBIrtlIA BXBHHtTdOOM JHHHMHEHh Hdj”X
HBJHHirHM BffOtJIH HBI/'Hg dei/’BWBI/'JH3X HJIBtTHHA”N 'I'ODHANf
"HHjm Aw niHI/O — HX3 -f- BVdBIi/’B/AwdoiJ)
() gBdBM BjmHI/'BHAH HXMH HBJI/*Ag tfAHCaBM BtMHEHh HdjAj,

id 4- u -j- ziu \ __
+ =
d I SOD
,rd+~zM+ A
+

u

g SOD

<*)
.zd - zu z™ A
I + = » SOD

:miB>IHh QHU2X dBI/BIf
-AwdotJ) AgmA .‘BDirag"k bj (%) BtrotfiH hbjhbi/’Mhhb, HAhA q hn”

Unenh ndjfjj; S8£
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tHDBI/ Ag BhHIBVHHAM HDBVO(f)H 1"BHdOXXaa JHHHXBhdAg A HBJIfBX

oh BhHy”Q eifAwdod) (g) HBJirHdE~Hh Btr I § HXhX jhhhAiti
'(891 imem) JHax BHXBhdAg HJBtfHDBdo dBfdoiHaa HhaAdHIiifBHAY
2/ B8 IV BOG MBhdXp HJBI/HDEdo dBI/’MHEHh HdjAx Xg ’'KHDtfAg

(6) {+ 13=J
(8) SV {+ ' =]
HdBI/ BWBI/ZJHDX JHHHABIT

-MHEHh HdiAx HBJIAldag ‘jIHI/HBI/Ho EBdB(J) 'EHWBHOX BtfBIvdOCj)
IfBHdOXXSa HHHBhdXg HJB'CHDBdO MHEHh HdiAx HXXH HI/Hg '£

+.0ScSS = =
HBI/HAg
igc cEt es+ 19 Ams+ zz+ s£ A
— <& SOD
ie S-e + e-S + s-e
:>IBDHBfBdBJ3h HB/Hg BdomH
DH/U ‘gHgAM  BIBIZ AwdQCj) (g) HHdBIr
-A3 'Z=1d ‘8= ‘S=Ilw ‘9=d
I£E=W *Btfl/ODHW HBJfHdag

| —z g—< £—X

hh>
-HBI/’MhHB >IBhdX9 HJBI/HDBdO dBtftoHE
-Hh HdiAx HBJHHITHk BI/OC)H HBI/'Hg
dBI/ZWBIMHSX HJBITHyA” 'IfODHA”

id »< "iu
(2) d ~ u w
‘HtfBir
-Ag BhHJIBVH$AM HXdBra MH/VS/VBdBH
OdBEA JHHHMHEHh HdjAx B/BXXH HAhA JHHHA[JI 'XBdogH HBtTHd
-Bl/ XH3HTIHAC))GO>I XBhdAg HBIHtTHBI/ MHHB HHHABI/ IHHI/ BHAtf JHHH,
-dBirMHEHh HdiAx— > HV ‘IW Id Iv ‘lU HJIBUdBI/ BHBI/JHaX

(9) 0= Ildd-f Ilvv -j-1turn

:h!Tbi/A9 BhHJBirHBAM HxdBm mni/’Ag dBi/AxHti'Haudau odBEE£
JHHHMHEHh HdiAXx HMXH HAhA JHHHAmM ‘'HEBHBI/'tfB BJIfOH HXBd

58C yvhdlig mvgnavdo imenh ndjfii nwxtf gn §



-XD  JHHHBIfXwdOCj) (g) BITfOk Xg ‘HXhX HHBJtfXg 0 = * SOD BS
006= A BtfHBJtfXg dKi;AHHtrH3ndau odBeX tonsHh HdjXx bitoimh

i? + lu+td mMA-«*.£jv -+ mA + = i sod
(s) *dd + luu -\- lwiu

HITBMHh QHITOJI BtfiXwdO(J) XgmX HXhX KdXhHDOM
JHHHJIBhdXg > HBJHBI/'SH BE'HDBJKHXBH mHgXk BJ (g) HHdABI/Xg

$ + \u+ )wA _ Id + tu + tm /1 _ .
L — m+ = ,1 SOD , 4 = SoD
7 1
\d*‘\“*’bﬁ,,A ) t 2d-]-2u 4-701/{ _
(t) + = A SOD = ri SOD
\d+ \u+ \mA zd+ lu+ ,m/1 _
TTTIW T — + = . SOD ' —— 4 = » soD

rH'D'BtiXg HBtt'HXg HAEiIrBVOCpH JHHHABIfDXHHDDH HJBIf
(g) BhHfjXg dBITBIrXKdO(]) HBJfHdBkHh Btf{|)BdJBABH HBJIX"

(8) JL SOD-1 SOD SOD-d SOD 4- X SOD-K SOD = <& SOD

:h1/6 dBirXg HBtTHXg hdXhhdo>i jhhhhbii

-dXg A HJIBAHDBAO MHSHh HdiXx BI/BHHH BtttfOk Xg "HHDI/'Xg tl
HHHHKHEHh HdjXx (g) B9 1 HABI//MBhdXg HBJII/HM I/'HM

-niBX HBIfHg HABirMX BXBHHe'dOOH JHHHKHEHh HdiXx (j) iHHDIfXg

(2) h — z - K  w—xX

(I) 0— 2z g— K v—x
HdBIfB W

-BI/UH3X JHHHdBIfMHSHh HdiXx HBJtfHdag ‘HHLTgBIfHM EBdBcJ) J
NvVhd/Cg HJIVtTHDYdO MHEHh HdJXI| HMNH SSI §

d u ui

>2— 2z~ IK— L£~~"'X — X
BDirHdBkHh HH 7 HBtTdBIfXg HM9
\d+ lz— 1z
I'U+ IX— X

\tU -j- IX = X

itnem ndjtj[
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VIa\

coscpz_-"r- (10>

3 cjiat ma. Hkkh TyrpH >H3HKHHHr KecHiuraHHaaH *ochji SyjiraH hkkh,
ryp;iH 6ypnaKflaH 6hphhh < (J>apa3 KHflHHca, hkkhhmhch tc— tp 6yjia.HH.

§ 126. BEPHJirAH Hyi\TAflIAH YTHE, BEPHJirAH TYFPH MH3HKKA.
NAPAJIJIEJIb ES'JirAH TYFPH MH3HK

1. <t>apa3 KH?"afijiHK, 6epn.araH Tyrpn hh3hkhhhf TeHr~aMa-

.aapn
X — a y— b z —c¢

m -~ n P (i)

Ba Sepn~raH HyirTa M (x,, y,, z,) Cy~CHH.
M37aHraH TyppH hh3hk M (x,, yI5 zt) HyifraAaH yTraHli
ynyn yHHHr TeHr.iiaMa.aapH
Je—Xj _ y—yi z — zi
ml nx pt @)

6y.aaAH. (1) Ba (2) Tyrpn HH3H™ap y3apo napa.fl.ae.ab 6y;iraHH;
ynyH mu Nnu pt hh y~apra nponopu.HOHa.fl 6yjiraH M, N, p 6n-
~aH a”~MauiTHpHm MyMKHH. LLIyHHHr ynyH H3”aHraH Tyrpn mh-
3HKHHHr TeHr~iaMa”iapn SyHAaft 6y;iaAH:
X —Xi_ y—y, _ z—X
m n p

2. 3hah Maca™aHH BeKTopna”™ (jjopMaAa enaMH3. <t>apa3 kh-
~aflIrHK, Sepn~raH Hy~Ta 7W, (rt) Ba 6epn;iraH BeKTop a 6y.flCHH.
ArapAa M (r) Tyrpn HH3ntjAarH Snpop nxraepHH Hy~Ta 6y.aca,,

y :so.rcAa BeKTop r — r, BeKTop a ra KOMHHeap SyvinuiH Kepak,
H1L.HH
r—rt—/a,

6yHAa X— y3rapyBMH napaMeTp. By napaMeTpHH flyKOTHui ynyH
~NarHI'H TeHraMaHHHr HKKa”a tomohhhh a ra BeKTop”aS Ky-
naflTnpaMH3.
[(r- r,) a] =0
6kh
ira\ = [rla\.

Hcra”“raH Tyrpn mhshkhhht BeKTopnaji (J)opMaAarn TeHwa-
Macn iuyHAaH Hé6opaT.



§ 127. Bepu.iean ryrpu nBKKa nnpai.ieb rijrmpu hidun 387

EPHJ1TAH HYKTAfIAH yTHE, BEPHJirAH HKKH
3hkka NEPNnEH”MHKyjisp Byjirah Tyrpn hh3hni<

1. <t>apa3 KH”aftjiHK, GepHJiraH TyppH MH3H”apnHHr TeHr”a-
Maviapn

X —at_y—bt __ z—ci

ffir“ «l - Pi (1)
X—a,__y—b2_ z—q¢j ..
m2 n2 p2 v/

Ba GepH”raH Hyi~rTa M (X,, y,, Z,) GyjicHH. H37~aHraH Typpn
mh3hk M (xIt yv zt) Hy~TaAaH jhraHH yuyH yHHHr TeHwaMa-

.rcapH
X—*i _ y—yt _z—zi ,
m n p .
i
GyjiaAH. By hh3h” (1) Ba (2) TyrpH mi3HK.iapra neprieHAHKYy-
jiap GyjiHHIH KepaK. LUyHHHr ynyH:

mmt-f nnx+ ppx*= 0,
mm2+ nn2-f pp24=0,

eKH 6y~apAaH (AeTepMHHaHT Ha3apHHCHra KapaHr):
m _ n _ p
N\Pi — niPi miP\ — m\Pi mrii —
Gy~raHH ynyH, (3) TeHr"aMa”apHHHr KypHHHui/Ziapn KyfiHAarH-
na GyjiaAH:
X — XX n y—vyi z—1z,

fixP2 — n2pi m.,px — mp2 m - mMx ' A

By Typpn HH3HKHHHr 6epH~raH M (X,, yu zt) Hy~TaAaH
yTHHIH OHHKAaH-OMHK KypHHHG TypaAH. HKKHHMH TOMOHA3H vy
(1) Ba (2) TyrpH HH3H”apra nepneHAHKy”ap, nyHKn:

m, (Ntp2— NnPpx) + nt(MPp1l— mtp 2 -f/?, (/«,«2— m2nxX = O,

m2(riip2— npy + n2(mdp, — m™p2 + p2( — m2nj) =0.

2. 3hah Maca”aHH BeKTOpnaji (J)opMaAa enaMH3. <J>apa3 kh-
~aflI"HK, GepH~raH Hyi<Ta M O (rQ Ba 6epH;iraH TyppH MH3HK"ap
axX Ba a2 BeKTop”~apra napa”™”e”ib Gy;iCHH; a iuyHAaft BeKTop
Gy~"CHHKH, y BeKTop a, Ba BeKTop a2 HHHr j*ap GnpHra nep-
neHAHKy”~ap GyjiCHH. By .~"(MAa BeKTop & BeKTop [C] aA ra
napa”i“e”b Gy.naAH. BeKTop a hhht y3yH”~iHrn HxragpHfi Gy;i-
raHH yuyH yHH
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~Naby;i khjihiu MyMKHH. IllyHHHr ynyH H3.naHraH Tyrpn HH3HK-
HHHr TeHr"~iaMacH
r = ro+ X[<<3] (5)

6y~NiaAH.

§ 128. TYFPH MH3HK EHJ1AH TEKHCJ1HK OPACHfIArH EYPMAK

1. Oapa3 KH7iafI"HK, 6epn;iraH Tyrpn HH3HKHHHrTeHr~iaMa-
jiapH
X—a_y—b__z—c
m n p

Ba 6epn”~raH TeKHC-anKHHHr TeHr.iaMacii
A X By + Cz+ D=o0 (2)

6y~"cHH. Ma-wiyMKH Tyrpn hh3hk Shjibh tckhc™hk opacHAarn
6ypriaK — T~Arpn mh3hk SiuiaH yHHHr uiy TeKHC"HKAarH npo-
eKUHHcn opacHAarn 6yp-
HaKKa TeHr.
Oapa3 KMafijiHK,
AB Tyrpn hh3Hk 6nnav.
yHHHr 5 TeKHCJiHKAarn
M P npoeKUH3CH opa-
CHAarn SypnaK ® 6yji-
chh (rnakK”™ 189). TyrpH
AH3HKHHHT TeKHCTCHK
6n”~aH ynpamraH M
HyKTacnra nepneHAHKy-
w/igp yTKa3H6, yHHHr 6n-
jiaH AB HHHr opacnAa-

UlaKA 18 ril  SypgaKHn chapa3
KHJIHHCa,

sin — £ cos O (3)

Cy~aAH, nyHKH Sypnarn @ CypnarnHH 90° rana ryAHnpyBHH
SypgaKAaH nSopaT. ByHra icaparaHAa cos Tonn”~ca, sin @
Tonii“raH 6y”~aAn; i 6ypnarn 6y;ica y hkkh Tyrpn hh3hk, a-bHH
M N Ba AB opacHAarn SypgqaKAaH H6opaT. IllyHHHr ynyH arap
M N hhht KoopAHHaTa yKJiapn On”aH TauiKn” i“n“raH SypnaK-
NapHHH a, p, f Ba AB HHHr KoopAHHaTa yi“apn Sn”aH TauiKH”
KH”~raH 6ypMaK”apHHH a’', Y (Japa3 KH.iHHca,

sin ® = + costy = cos a-cos a'-f-cos [3-cos p'tcos 7-cos Y (4)



§ 128. TtjFpu HU3Utf 6uaoh reKUCAUK opacudazu 6yp<ian 389

6y/ia/in Ba 6y (])OpMy~iaHHHr yHr TOMOHH/iarH KocHHyc”iapHHHr
Hcj)OAanapH KyftHAarHna 6y”~a/ui:

A
COS a = + COS a = 4
V A2+ 52+ @ -n2+ p*
B n
cos 8= + , COs p = .
V A2+ £2 C~ Ym'14- ri24-p2 "
(o}

cosY — + =Y

cos f = &
|/m24-«2+ p2

VA2+ B2+ C 2'

By~apHH (4) ra KyiiHin HaraaocH.a.a KyfiH.ziarH (fopMy”~a nn-
K3Ah:

Am 4-Bn + Cp

5
y'A- 4- B2+ C2-V m 24- /R4-p- (5)

Tyrpn hh3hk TeKHCNHKKa napa~e~b SyjiraHAa tp==0°(6kh t:)
Ba sin @= 0 Sy”a”H. By sea (5) (JopMy~iaHHHr cypaTH no”ra
aft*aHraHAa Sy~aflH. IllyHHHr ynyH TyrpH mh3hkhhht tckhc-
Nihkk3 napajite/ib SyjiHiu rnapTH KyHHAarnna Sy~ iaAH:

Am + Bn Cp—o0 (6)

Tyrpw hh3hk TCKHCJiHKKa nepneH,aHKy.7i5ip Sy~raH j*o™a y
MN (HopMa~)ra napa~~e~b 6yjiarH. IllyHHHr ynyH T~pH hh-
3HM"HHHr TeKHCNHKKa nepneH,a,HKy;iHp 6yjinm mapTH ym®6y
TeHTVIHK 6H.iaH H(])OAa KH~"HHa"H:

A B c
m n (7)
Mhcon ynyH ym 6y TeHrjiaMa~apHH o”aMH3:
X — 1 y—5 z —4
2 3 — -7~

3x+ by —3z+ 4= 0.

By MHeo”aa: A —3, B= 5 C=—3 m=2 n=3,p 7.
IlyHHHr ynyH:
3-2+ 5'3 — 3-7 = 0,

H'obHH (6) uiapT KaHoaT”aHa"H. By sea 6epH;iraH TyrpH HH3HK
6n"aH 6epn”~raH TeKHCvViHKHiinr y3apo iiapa®*e~JinrHHH Kypca-
Ta™H.

Hrkhhwh mhco;i ynyH yiuCy TeHF~aMa”apHH 0JiaMH3:
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~aby;i kh;ihiii mymkhh. LUyHHHr ynyH H3”aHraH TyFpn mh3hk-
HHHr TeHr~*aMacH
r = rO+ Xla,a2 (5)

6y~aAH.-

§ 128. TyFPH HH3MK BHJ1AH TEKHCJ1HK OPACHfIArH BYPHAK

1. Oapa3 KH"iaft*HK, 6epH;iraH TyrpH hh3hkhhht TeHr~aMa-
~Napn
X—a_y—b__z—c
m n n Y

Ba Gepn”~raH TeKHcNHKHHHr TeHr/i3MacH
Ax f-By + Cz-f-D = 0 (2)

6y,ncHH. MaT,"yMKH TyFpn mh3hk 6h.i3h tckhcjihk opacHAarH
GypnaK— TyrpH mk3hk Gn?aH yHHHr my TeKHCJiHKaarn npo-
eKUHHCH opacHAarH 6yp-
m H3KK3 TeHr.

Oapa3 khji3h~ihk,
AB TyrpH HH3HK 6njish
yHHHr 5 TeKHC"MHKAarn
M P npoeKunacH opa-
CHAsrn 6ypga.K @@ 6y.fi-
chh (rnakK”™ 189). Tyrpn
HH3HKHHHT TeKHC-fIHK
6 wji\&r ynpauiraH M
HyKTacura nepneHAHKYy-
fiap yTKa3H6, yHHHr 6h-
JI3H AB HHHr Op3CH.ua-
rn  SypnaKHH 6 c}apa3

JIHHHCa,

sin p= + cos < (3)

6y"3AH, nyHKH Gypusrn @ CypgsrHHH 90° rana Ty.fi,ziHpy bmh
GypgaKusH HGopsT. ByHra KaparaH,aa cos Tonn~ca, sin P
Tonn~raH 6y.fia.ztfi; O 6ypnarH 6yjica y hkkh TyrpH hh3hk, atHH
MN Ba AB opacHAarH Gyp~akKAaH n6op3T. LUyHHHr ynyH arap
M N HHHr Koopj,HHaT3 y”~apn GimaH TamKH.fi i"H”raH Gypnak-
fiapHHH a, P, y B3 AB HHHr KOOPAHH3T3 y~-fiapH GH~”aH T3IHKH.fi
KH~raH GypgaK”apHHH a', p', y' ()3p33 kh”hhcs,

sin ® = + c0S — cO0S a-cos a'-j-cos P-cos p'-fcos 7-cos y' (4)
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6y~aAH Ba Gy (JlopMyjiaHHHr yHr TOMOHHAarn KocHHycJiapHHHr
Hcf)o,aajiapH KyfiHaarHHa Gy”~a”H:

A , )
cos a= + cos a' = + m
VA*~+B*+& ' y rtfF -f n2+ p2
B n
cos 3= =
VA*+ B*+ 0 ' Vime -N?2+p>
C
cos ?'= £ P
VA2+ B2+ 0 ' 1 " Ym?+ n*+ p» !

By~apHH (4) ra KyHiim H3TH>KacH,zia KyHHAarH (J)opMy;ia hh-
Ka™n:

Am + Bn+ Cp
(5)
Y A~-+ B"+ C2¢Y m2+ n2+ p-
Tyrpn hh3hk TeKHC”NiHKKa napa”~e”~b Gy~raH”a 9= O0o(fiKH it)
Ba sin = 0 Gyjia”H. By sea (5) 4>opMyjiaHHHr cypaTH no”ra
aftjiaHraHAa Gy”~aan. LLJyHHHr ynyH Tyrpn mi3H"HHHr tckhc-
jinKKa napan™™e”ib 6y~iHm rnapTH KynnaarHna Gy”~a/w:

Am+ Bn+ Cp —o ®6)

Tyrpn HH3HK TeKHc"iHKKa nepneHAHKyjiap 6y~raH "o™a y
MN (HOpMa”n)ra napa”™ie™b LUyHHHr ygyH Tyrpn hh-
3HKHHHr TeKHc”NiHKKa  nepneH,o,HKy,flHp  GyjiHiu map™ ymGy
TeHr"HK 6n.iaH ncj)0/xa KH"HHa"H:

A B C
m o on P (7)

Mhco.i ynyH ymGy TeHTJiaMa”apHn o”aMH3:

x — 1 y—5 z— 4
3 7

3x By —32+ 4= 0.
By MHCo”aa: ™= 3, 5= 5 C= 3, m=2 n=3 p=7.

liIJyHHHr yuyH:
3-2+ 5'3— 3-7 =0,

HTmn (6) rnapT fjaHoaTJiaHaAn. By 3ca Gepn”~raH Tyrpn mh3hk
6H”aH GepHJiraH TeKHCJiHKHinir y3apo napa™e~JinrHHH Kypca-
Ta™n.

HKKHngn mhco;i ynyH ymGy Tenr*aMa”apHu o”aMi-13:
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X —2 y-"-\ z- 6

By Mucosa

By aca depH”~raH TyFpH hhshkhkht 6epn.iraH TeKHCJinKKa
nepneHAHKYyjiap 3KaH.iHrHHH KypcaTaAH.
2. MacajiaHHHr BeKTopna./i (JjopMa”a eqgn;iHiHH. c£>apa3
viaftjiHK, SepH”iraH TeKHCJinKHHHr TeHr~aMacH
rn=p (8)
Ba SepH”raH TyrpH hh3hkhhhf TeHrjiaiwacH
r=rt+ la (9)
6yjiCHH. KD”opHAa KH-"HHraH My”~o”a3a”apra acocaH, (3) hh Ha-
3ap”™a TyTH6 n Ba a BeKTop”iapHHHr CKa”ap KynanTMacnAaH

sin ({): Ia’;jl \(110)7

jjoch”™ SyjiaAH.

§ 129. BEPHJirAH Hy~TAjIAH YTHB, BEPHJirAH
TEKHCJ1HKKA nEPnEH/IHKyjIfIP BYJirAH TYFPH MH3HK;

1. <J>gpa3 KH7”aft*HK, 6epH”raH Hy~a M (xXx yt, z,) Ba 6e-
pH.iraH TeKHC"HK
Ax + By + Cz+ D =0 (1)

6y;iCHH. BepnjiraH Hy~TaAaH yxraH Tyrpn hh3hkhhhf TeHr a-
Majiapn
X — y—y i g—7*i
m n p n
Cy™a”H. By hh3hkhhhf (1) TeKHC"HKKa nepneHAHKy”~ap 6yjin-
ihh ynyH nepneHAHKy.7iHp.aHK mapra Ta-bMHH sthjihihh Kepak,
ai>HH

m n p &3)7

ByHH 3T>TH6opra o”~raHAa (2) TeHr~aMa”apAarH m, n, p hh
y~apra nponopunoHa”™ Sy~raH A, B, C Sn”aH a”MauiTHpnui
MyMKHH. IllyHHHr yqyH H3”aHraH Tyrpn hh3hkhhht TeHr~aMa-
jiapn Kyfl[HAarHMa 6y~aAH;
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4

Maca.iaH, (—2, 1,—5) HyKTaAaH yra6, 3X— 4y + 6z+1=0
TeKHCflIHKKa nepneHAH-
«yjiap  SyjiraH TyrpH
HH3HKHHHF  TeHrjiaMa-

jiapH
X+ 2_ y—1 z+ >
3 — —4 —~6-~
ofiyjiaAH.
2. 3hah Maca™aHH
BeKTopnayi 4)opMaaa

enaMH3. <J>apa3 KHJiafl-
jihk, 6epn.rcraH Hy”"Ta
7w, (r,) Ba 6epnjiraH
TeKHCMHK
rn°® =p (5) makKA 19°-
eey"CHH (iuaK./i 190). LUaK/ira MyBo4)HK H3./iaHraH M XN Tyrpn
AH3HKHHHr TeHr”iaMacH
r=ri+ la (6)
<By.iam, 6yHAa a ”ajin 6H3ra MatJiyM SyjiMaraH BeKTop. Hk-

khhhh TOMOHAaH N Ba M”™N BeKTop”ap Sepn~raH TeKHCJiHKKa
nepneHAHKy”~ap 6y”~iraHH ynyH 6y”~iapHHHr HKKa”iacH y3apo na-
pajuiejih GyyiaAH. IllyHHHr y~yH (64 HHHr Kyphhhihh

r=rt+ )n° (7)
‘oyjiaAH.

§ 130. BEPHJirAH Hy~TAfIAH yTHE, BEPHJirAH TyFPH
HH3HKKA nEPnEH/LHKYyjIfIP Byjll’AH TEKHCJ1HK

1. <t>gpa3 KH"iaftjiHK, 6epn;iraH Hyi"Ta M (a*, y,, zX Ba 6e-
pH~raH Tyrpn hh3hk

XxX—a_y—b__z—c

m n-. - P (1)
*6y"CHH. Bepw”raH uy”rajxan yTraH TeKHC/iHKHHHr TeHr~aMacH
A (X—xX+ By —y,)+ C(z—2zt) =0 (2)

tfiyjiaAH. BY tckhcjihk (1) Tyrpn HH3Hi“a nepneHAHKy~ap 6y-
jihhih ynyH
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Ta-bMHH 3THJIHIUH KepaK. LLIyHHHr y«iyH (2) TeHr”aMaAarn A,
B, C hh y~apra nponopHHOHa” Sy~raH m, n, p 6ujian a®Marn-
THpHUI MyMKHH. AeMakK, H3JiaHraH TeKHCIHKHHHr TeHTJiaMaCH

m(x —xt)+ n(y —yi)+p (z—zx =0 (4)
Oy”~aAH.
Maca”~aH, (5, 7, 4) HyKTajiaH yTH®6,
X — 3 y—1 z— 8

TyrpH HH3HK™a nepneHAHKy~Hp 65?>jiraH TeKHC"HKHHHr TeHr”a-
MaCH
6(x- 5)+ 2(y- 7))+ 3(z- 4)- 0

Sy~aflH.

2. MacajiaHHHr BeKTopna”™ 4>opMaji;a eMuyiHuiH. <E>apa3 kh-
ofiaftjiHK, yui6y

r=rt+ ra

Typpn hh3hk Ba M r0O Hy~Ta Sepn”~raH SyjiCHH. Ma-bJiyMKH,
6epnjiraH M Qr0Q Hy~TaiiaH yTraH TeKHCJIHKHHHr TeHr~aMacn

(r—r,) Nn—o0 (5)

6y~aAH. BepH”raH TyppH mh3hk Ba BeKTop a y3apo napa”e”b
6y~raHH ynyH BeKTop a H3./iaHraH TeKHC/iHKKa nepneHAHKy”ap
6ymm. illyHHHr ynyH fiyHajiTHpyBHH BeKTopra a bcktophh
I"a6y”™ KHI1IHUI MyMKHH, A6M3K:

(r—rQ a= o. (6).

H3”aHraH TeKHC"HKHHHr BeKTopnafl <f£opMa,aa TeHrjiaMacH myH-
AaH HdopaT.

§ 131. TyFPH MH3HI<HHHr TEKHCJ1HK BHJ1AH yWPAIlirAH
HYKTACH

1, Oapa3 KHJiaHJiHK, TyrpH mh3hkhhht TeHr*aMa”apH

X—a_y—b__z—c
m ~ n ~ p

Ba GepujiraH TeKHciHKHHHr TeHr”aMacn

Ax + By + Cz+ D=0 (2)
6y~ CHH.
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Xap KaHAafi HyKTa y3HHHHr KoopaHHaTa”apH 6wj\an 3hhk_
nmam. LUyHHHr ynyH KyftH-~raH Maca”a (1) TyrpH >iH3HKHHHr
(2) TeKHCJIHK CHviaH ygpamraH HyKTacHHHHr Koop.HHHaT3.iapH-
hh TonHin CHJiaH eHHJia®H. ByHHHr y~yH (1) Ba (2) TeHr~aMa-
jiapHH Cnp~HKAa eHHinra Tyrpn Ke”aaH, nyhkh (1) Ba (2) HHHr
y3apo yMpaiuraH HyKTacH,aa x, Yy, z HHHr KnftM3T.7iapH HKKa"ia-
cnra yMyMHft 6y~ajH. Wh TeHr.iaMa ygq HOMa"b”yMHH aHHK-ism
ywvH KH(])oa KH"aaH. TeHr*aMa”apHH e”~nui Ky.iaft 6y;iCHH ynyH
(1) aarn HHc6aT”apHHHr yMyMHft KHftwaTHHH t (})apa3 khji3mh3.
By ?;0MAa:

aa— a= mt, y— b= nt, z— c— pt,

6kh
x=a+ mt, y= b-f-nt, z= c+ pt\ (3)

SyHAarn X, Yy, z HHHr HC”OAa-iapHHH (2) ra ky»mh3:

A (a - mt) X B (b -j- nt) §- C (c -f-pt) -- D =0,

6kh
(Am - Bn - Cp) t-j- Aa - Bb -I- Cc j-D = 0, (4)
dyanah
~N Aa+ Bb+ Cc 4D
1— Am + Bn+ Cp~'
3h,hh t ynyH aHH”aHraH H(])o,naHH (3) ra KysMH.~. By ”~o~-
Aa H3”aHraH HyKTaHHHr KOopflHHaia”apH 6yHziaft 6y~a;i.H:
Aa+ Bb+ Cc+ D
X ~ a HA+'Bn + Cp 'm
s Aa 4-Bb + Cc+ D
y — Am 4- Bn 4- Cp ®)
n Aa 4- Bb4- Cc 4- D
z ~~¢ y\m 4- Bn 4- Cp

By Kyftn-rcraH Maca”aHHHr yMyMHft cmhthuih. 3 hah SyHHHr
6aT>3H xycycnft ~ojuiapHHH TeKiuHpaMHS3:

1) Arap 4)opMy~a~arH KacpHHHr yMyMHft Msxpawn Ho%ira
aft*aHca, atdHh
Am Bn Cp—0 (7>
fiyjics, 6y ~o”aj,
X = cO0, Yy — 00

6y.i3.aH. HeMaK, 6y ~o”a TyrpH hh3hkhhht tckhcink 6H.iaH
ygpamraH HyKTacn hckch3 y30KAa 6y~iaAH 8kh TyrpH hh3hk
TeKHC-iHKKa napa”~”e”b 6y.ia.aH.
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2) Arap (J)opMyjiaAarH KacpHHHr cypara HOJira aitiaHca,
H>HH

Aa+ Bb-fCc+ D=0 (8)
mGyjica, 6y “ojua
X=a y=b z=c¢c
6yj\an.K Ba (a, b, ¢) Hy”"Ta Tyrpu hh3hkhhhf tckhcjihk 6HJiaH
ygpauiraH Hy~TacH 6yjiaAH.
3) ArapAa c”opMy/iaAarH KacpHHHr cypani Ba MaxpaHH 6np-
AaHHra Ho;ira aftjiaHca, htjHh
Aa, +Bb-\-Cc-\- D —O\
Am + Bn -\-Cp = 0 ]
6y;iraH >;0”MAa x, Yy, z aHHtjiviac 6y.aaAH. By aca TyrpH HH3HK
fiHMaH TeKHciHKHHHr HeKCH3 Kyn yMyMHH HyKTa”iapH 6y”~raH

JsOMAa 6y~aAH eKH Com~aga kh;ih6 aflTraHAa: TyrpH hh3hk Te-
KHCMHKAa eTraH yQJifLa 6ynajxu.

2. 3hah MacatiaHH BeKTopnani (J)opMaAa eMaMH3. Oapa3 kh-
jiaft*"HK, SepHJiraH TeKHciHKHHHr TeHr~iaMacH

rn=p (10)
Ba SepHJirau TyrpH mhshkhhht TeHrjiaMacu
r = + la (11)

-Sy"CHH. (10) Ba (11) HHHr yqgpamraH HytjTacH HKKa”acnra
yMyMHft Sy”~raHH ynyH (11) AaH r hhht HtJioAacHHH (10) ra
KyuHiu MyMKHH. By *o;iAa:

(rt+la)n = /5
6yHAaH

I —P ~r'n
an

I ynyH aHHViaHraH 6y H(j)OAa (11) ra KyfiH.ica, yHHHr KypH-
HHuiH Kyfl[HAarHHa 6y;iaAH:

<12>

Maca”iaHHHr >KaBo6H uiyHHHr y3H SyjiaAH, qyHKH (12) H3JiaH-
ran HyKTaHHHr paAHyc-BeKTopuHH aHHiyiaftAH.

§ 132. BEPHJirAH Hy~TAilAH BA BEPHJirAH TYFPH
MH3HK/UH yiTAH TEKHCJIHK

1. Oapa3 KHJiaHJiHK, 6epH”raH Hy*"Ta M (xu y,, zX Ba 6e-
pn~raH Tyrpn HH3HK
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o o @

6y~cHH. H3*aHraH tckhcvihk M (jc,, y,, z,) Hy”~ranaH yTraHh
ygyH yHHHr TeHr/iaMacn
A(x—x¥+ B(y—y)+ Clz—z)=0 @)
m6yjiaa.u. (1) TyrpH mh3hk (2) TeKHC7iHKjia eTraHH ynyH:
Ala—xt)+ B[b—y,)+ C(c—z,) = 0,
3
Am + Bn + Cp — 0. 3)
(2) Ba (3) j33H A, B, C HH”apH”ca, H3JiaHraH TeKHCJiHKHHHr
TreHr*aMacH 6yHflaft 6y;ia,nH:
X—*u y—yuz —zi
a—Xu b—yuc—1z, = 0. (4)
m, n, 6]

MacajiaH, (1, 1, 1) Hy~TaAaH Ba
X — 2 y—3 z—7
3 5 2

TyrpH ~H3HKAaH yTraH TeKHCviHKHHHr TeHr~aMacH
x—1l, y—12z—1
2—1, 3— 1, 7-1 = 0.
3, 5, 2
6 kh
l,y—1,z—1
1, 2, -5 0.
3, 5, 2
By TeHr-iaiviaHHHr iian TOMOHHflarH ~erepMhh3hthh o”hhi
y~*yBHHra t3bchh mummm.

2. BepHJirsH Maca.aaHHHr BeKTopna” (ropMa“a chh~huih.
e<t>apa3 V,HAaMJIiNK, M O(r0) — 6epn;iraH Hyi*ra Ba

r=r, + la (5)

BepHJiraH Tyrpn hh3hk 6y;iCHH. By j{Ojwa Sepn”~raH Hyivra Ba
mSepn~raH Tyrpn HH3HKA3H yTraH TeioicHKHnHr TeHr~aMacn

(r—ron=20 ®)

KypiiHHuiAa 6y”~aAH. By TeKHc;iHKHHHr flyHa.iTnpyBMH BeKTopn
eeKTop a ra nepneHAHKy”~ap Sy”a”H, nyHKH a BeKTop (6) Te-
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KHCJiHKKa napa;uie;ib; hkkhhhh TOMOHAau (6) TeKHCJIHKHHHYr
fiyHa*"THpyBHH BeKTOpH

M OMt= r, —ro (7>

BeKTopra nepneHAHKyjinp 6y;iaAH, nyHKH BeKTop (r, — rQ (6)
feKHC"HKAa eTaAH. LLIyHHHr ynyH (6) TeKHC/inKHHHr  fiyHajiTH-
pyBHH BeKTopHra r,— r0 Ba fl BeKTopJiapHHHr BeKTOpHaji Ky-
naflTMacHHH Ka6y;i khjihhi mymkhh, hthh:

n= [(ri—rQal], (8)
AewaK, SyHra acocaH (6) TeHr.iaMaHHHr KypHHHuUiH
(r—rQ [(/*—r0a] =0 (9>

6yjiaAH.

§ 133. BEPHJirAH TYFPH MH3HKJ1.AH YTHB, BEPHJIrAH
TEKHCJ1IHKKA nEPnEHjIHKyjIfIP BYJirAH TEKHCJ1HK

Oapa3 KHJiaftjiHK, gepmiraH Tyrpn hhshkhhht TeHr*aMa’ia-

PH X—a_y—b__2—c¢
m n p
Ba 6epn./iraH TeKHCJiIHKHHHr TeHrjiaMacn
Ax + By+ Cz-fD =0 2y
Gvjichh.

(1) TyrpH nnh3nhk (a, b, ¢) HyrTaAaH yTaAH. By Hy~TaAaH
yTraH TeKHCJiHKjiapHHHr TeHrjiaMacn
A'(x—a)+ B'"{y—b)+ C'(z—c)=0 (3>
SyjiaAH. By TeKHCJiHKJiapHHHr hmha3h (1) Tyrpn hh3hkk3 na-
pa~~ejib SyjiraHHHH, htdHk yHHHr ycTHAaH yTraHHHH TaH;ia6
o~aMH3:
A'm + Bn+ Cp =0 (4>
Ba uiyHHHr 6njiaH SapaBap 6y (3) tckhcjihkhh (2) TeKHCJiHKKa
nepneHAHKy”~ap 6y;muiHHH Ta.na6 Kn.iaMH3, htiHH
A'A+ BB+ CC=0. (5)
(3), (4) Ba (5) AaH A', B', C’ hh HH”apHm HaTHKacHAa
ymOy TOHrjiaMa .%ocmi 6y~aAn:
X —a y—b z—c
m, n, P —oO. (6)
A, B. C
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§ 134. HKKH TYFPH MH3HI<HHHr EHP-EHPH BHJTAH
YMPAHIHHI HJAPTH

1 Bnp TeKHC"HKAa 65viraH Ba y3apo napa”™Jiet SymaraH

hkkh Tyrpn HH3HK (@aaBOM 3TTHpraH.ua) ”~aMaBa”~T 6Hp-6npHHH
KecaAii. <Pa30M Syjica GHp-6Hpnra napa”™”~e”~b 6y;maraH hkkh
TyrpH HH3HipHHr ynpauiyBH Ba yHpaniMacyiHrH MyMKHH. [lly-
HHHr y~yH 6y Maca”a TeKinnpHinHH Ta;ia6 ”~HJiaAH.

Oapa3 Kiinafi*HK, 6epH.nraH Tyrpn HH3H”~apHHHr TeHr*aMa”apH

XxX—a”y—b=2z~c m

jfiyNiCHH. HKKa”a Tyrpn hh3hk 6np TeKHCMHKAa 6y./ZiraH “o;iAa-
rHHa y~ap ygpauiHHiIiH MyMKHH, uiyHHHr ynyH y TeKHC/iHKHHHr
TeHr~iaMacHHH
mAx+ By + Cz+ D=0 (3)
<{)apa3 KH"aMHS3.
(1) TyrpH hh3hk (3) TeKHCAHKAa SyjiraH 30/ma yHHHr rnap-
th 6yHAafl SyviaAH:
Act * Bb -f-Cc 4D = 0 | ,
Am -f-Bn+ Cp=0 )
LLIyHra yxmam (2) Tyrpn hh3hk (3) TeKHC/MKAa 6y;iraH
j*o”Aa yHHHr map™ SyHAaft 6yj\am.
Aa'+ Bb'+ Cc'-\-D = 0 j
Am'+ Bn’+ Cp = 0 J
D hh flyKoram ynyH (4) HHHr dnpnHHHCHAaH (5) HHHr 6npHH-
~Ajhchhh aHHpn6 o.iaMH3:

A(a—a)+ B(b-b'y+ C(c-c') = 0. (6)

(4) HHHr HKKHHHHCHAaH, (5) HHHr HKKHHMHCHAaH Ba (6) A3H

A, B, C hh MH"apnm Ha™>KacHAa Ho”ra TeHr 6y;iraH AeTep-
MHH3HT makK”™HAa ym6y TeHraMa ”och,i 6y”~aAH:
a—a', b—b c—c'
m, n, P =0 (7)
m’, n, p'
By MyHocaGaT (JmoAarn hkkh Tyrpn hh3hkhhht an tckhc hk-
Aa 6y;iHm mapTHHH nc[)OAa KH”aAH. Maca”aH, ymé6y:
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X-2 zZ—6
5 =~ 2
X—3 y-I
2 3 ~ 6
TyFpn HH3MKJiap 6np TeKHCM"HKAa 6y;ia o”MafiAH, nyHKH
1,—-2,1
5, 2, 4 i=0.
2, 3, 6

2. Maca”aHHHr BeKTopnaji (JjopMa~a eHH-iHiuH. <t>apa3 K ~aft-
shk 6epH”raH Typpn HH3H”apHHHr BeKTopna”™ TeHr~aMa”apH
r=r,+ la (g>
r r2+ Xa2
SyiicHH. By HH3HK-iap
y3apo yqpauiraH KOrcda
y~apHHHTr yHpamraH
HyKTacH,na
rj+ X¢j= /o -j- Xa2

eKH
Xa, — Xa2= r2—rj. (9)

al> fl2, (r2— ~1) BeKTOp-
Jiap opacHAa hh3hktch
MyHOcaSaT MaB)KyA
6y~raHH ynyH 6y BeK-
Top-rcap y3apo KOMn-ia-
HapAHp (uiakK”™ 191). By
aca M xM 2= (r2— r\>
BeKTop: axBa a2 BeKTop~apAaH TauiKn.rc TonraH POQ TeKHc-
yiHKKa naparc.rce.TCb 6y.rcraH KO.rc,a.arHHa MyMKHH. By”~apHHHr kom-
n~*aHapHK map™

(r2—rt) [0,a2 = O (10)

6y.rca/iH. (8) Typpn HH3HK.rcapHHHr y3apo ygpauiHm rnapTH rnyH-
AaH HOopaT.

§ 135. HKKH TYFPH MH3HK OPACHJ.AFH 3Hr I"HCKA MACO<J>A

1. Oap»3 KH7afI"HK, SepHJiraH TyppH HH3HK.rcapHHHr TeHr.ia-
Ma~apH
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Ba

y — br Z—C .
. @
6vvichh. Ani6aTTa, 6h3 6y Tyrpn HH3HiyiapHH y3apo KecnniMan-
AnraH (}apa3 KH"NaMH3.

(1) Tyrpn mnh3nk ycmAaH (2) Tyrpn MH3HKKa napa””e-ib
KHANC P TeKHCANHKHH Ba (2) Tyrpn nhh3nhk ycTHAaH (1) Tyrpn
MH3HKK3 napa”jie™b khj\u6, Q TeKHCviHKHH yTK33aMH3 (maK” 192).
By ~"o~Aa H3”aHraH Maco”a HKKa”a napa.n;ie;ib TeKHCAnKHHHTr
opacHAarn Macoc})ara Teur 6y./iaAH.

P TeKHcyiHK (1) Tyrpn MH3HKAaH yTaAn;(1) TeHr*3M3r3 aco-
caH (1) Tyrpn mh3hk (a, b, ¢) Hy~"TaAaH yTaAH, AeiuaK, P Te-
KHCNHKHHHr y3H jjaM (a, b, ¢) Hy~TaAaH yTaAH. IlllyHHHr ynyH
6y TeKncyiHKHHHr TeHrjiaMacn

A(x—a)+ B(y—b)+ C{z—c)—o0 (3)
Sy”~aAn. (1) Tyrpn hh3hk 6y TeKnc"HKAa fiTraHH ynyH
Am -f Bn+ Cp= 0 (4)

Ba (3) TGKHCJ1HK (2) Tyrpn HH3HKK3 napaji;ie;ib 6y~raHn ynyH
Am'+ Bn'+ Cp'= o. (5)

(4) Ba (5) A, B, C ra HncbaTaH SnpHHin AapajKa/in 6np >khhc-
jih  TeHr~aMa”apAaH H6opaT. ByjiapAaH

A B C
np*- np mg-mp™ mri-m Ti (6)
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AeMaK, P TeKHCANHKHHHr TeHr”aMacH (3) ra acocaH SynAaft
GyjiaAH:
(np’— n'p) (x — a) + (M'p— mp’) (y — b) +
JF(mu' —m'n)(z—c) = 0. (7)
H3”aHraH wacocj®a HKKajia tckhc~hk opacHAarH Macot™arr’
TeHr 6y~ranH yqyH Q TeKHCAHKAarw (a', b', c') Hy~Ta CH”aii P
TeKHCJiHK opacHAarH Macoc])a aHHiyiaHca khcJjoh ~h-mah. ByHHHr
yqyH (7) TeHr“iaMaHH nopMa”b ~ojira Ke.iTHpH6, cyHrpa x, vy, z
y3rapyBHH KoopAHHaTa”ap ypHura a', b', c¢' i“yHH”ca SyJiaAH.
LUyHHHr ynyH H37”aHraH d Maco(J)a ~yftHAarHHa SyjiaAH:

@p*—n'p@—a+ mp—mpIb=b (W - n'n) -~
y @p' - np)---(@'p mp T+ {mu"—m'n)2

d

6kh AeTepMHHaHT epAaMH 6n.iaH:

a—a b"-b c—c
m n p
e g .
d-~ P (9)
inp 2P M 2r\n n
in" p p* m* \m* n*

OopMy~aHHHr cypaTH Ho”ra afluiaHraH ~o”~Aa HKKadia Tyv H
MH3HI-; y3apo KecHmraH Sy~aAH (§ 134) Ba 6y >;0rAa d~ O
6yjiaAH. \

HKKa”a Tyrpn hh3h” napa”aejib 6y;iraHAa (JjopMyjiaHi;:
cypara Ba Maxpaxu )aM HO”ra aft./iaHH6, aHHt;,cH3./iHK “~oc
SyjiaAH. Xa”nifaTAa, HKKa”“ia mh3hk napa”i“e”b 6y~raHAa $0
My~iaHHHr cypaTHAarH x-ei’epMHHaHTHHHr hkkh fiyviH nponopun -
Ha~b Sy~raHH yuyH y Ho/ira afwiaHaAH; myHra yxrnaui 6y "o
Aa 4)opMy~aHHHr MaxpaKH ,xaM Ho”ra aft*aHaAH.

MHKapH~iraH 4)opMy”aAa “aMaBai*T d HHHr aScoJiiOT i*HHMaTH
OJ1HH3AH.

2. Maca”aHHHr BeKTopuaji (JopMaletHIIHUIH. <t>ap33 KH
~aft*HK, Sepn”~raH TyrpH HH3H~”apHHHr BeKTopna”i Tenr~aMa-
~apH

r=rx+ lau (10)
r=r2+ ).a2 (1D

6yjicHH. (10) Tyrpn HH3Ht;AaH (11) Tyrpn HH3Ht{tta napa”e”™b
K«rh6 P TeKHCAIHKHH B3 (11) TyrpH HH3HKA3H (10) TyrpH
HH3HKKa napa.we”b i~h;ih6 Q t6khc;ihkhh yTK33aMH3 (maKA
190). By TeKHC.iHKJiapHHHr TeHr~aMa”apn ~yflHAarHMa 6y;iaAH:
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(r—rt) \a,ag = 0, (12)
(r—r2 [axa\ = 0. (13)

By TeKHC/MiHK/iap y3apo napajuie;ib, HyHKH HKKa™acHHHHr fiyHa;i-
THpyBHH BeKTOpH [flI~] AaH HgopaT, AcmM3K, 6epH/iraH TyFpH
MH3Hinjiap opacHAarn 3Hr khck”™ wacocjja ~a”Hrn napa”™”e”b Te-
.KHC"iHKJiap opacHAarn MacoifiaAaH n6opaT. IllyHHHr y~iyn (12)
Ba (13) TeKHCJiHK~"iapAaH finpHHHHr, Maca”aH, hkkhhhhchhhhf,
6Hpop Hyi“TacHAaH SHpHHHHCHrana Sy~raH Maco”a aHH”aHca
KH(})OH. By sea TeHrjiaMaHH HopMa”b ”~ojira KeniTHpraHAaH Ke-
Ahh YHiiHr nan TOMOHHAarH y3rapyBMH BeKTop r hh r2 ra an-
MauiTnpHiu 6n”aH 6y”~aAH, H'bHH H3”aHraH Macoc}a:

8 — (r2—rl) [fljgq
[aiOal [ ]

§ 13(. HYKTA BHJIAH TYFPH HH3HK OPACHTfIArH MACO<I>A

1. (rapa3 KH7iaflHK, 6epH~raH Hy~a M (xu yt, zt) Ba 6e-
pHJiraH TyFpH hh3hk (AB)
X—a _y—b z—c”" n
m n p

1<jy;icHH. M  Hyi~rTa 6H”aH
AB Tyrpn mh3hk opacHAa-
I'M Maco(j)aHH  aHHK”iam
Hynyn M iiyKTajiaH AB ra
rHiepnenAHKy~np kh~h6 R
"ATeKHCJIHKHH yTK333MH3
"°(uiakK” 193). P — 6y Te-
KHCJIIHKHHHI' AB 6HIJISH
ygpaiuraH HVKTacn 6yvica,
y ~o”"Aa MP —d H3¥aH-
ran Maco(]>a fiy*aAH. R Te-
khc/ihkhiihf TeHn/iaMacn

rt{x-xi)+ n(y-y 1+ uiuka 193.
+p(z-zX=0 (2 $
(1) TyFpH 4H3HK (&, b, c) HyKT3A3H yTaAH. <t>ap33 KHAI3HAHK,

AB a3fh Q HyKTSHHHr KoopAHHaTadi3pn a, b, c 6y”"CHH. By ~oji-

Aa TyrpiiOypiiaoH MPQ vyqfiypgaKAa

d2— MP2= MQ2—PQ2 . (3)

Q (a, b, ¢) Hykra Cn”aH R TeKHC.iIHKHHHr opacHAarn MacocJ)a

26-186



®E 1 ‘2 BH(z 0D (I
‘hhoi/heAx
HdBIfBIMBLMH3l JHHHMHEHh Hdi/CjL HBJX/C HBI/BXMAH HXXH '68£

'zg= K ‘0= x (fr
o= 6-x ‘0= £+ * (e
N+ zg="lz=x (z
0= i+2—6—XZ o= £+ zz+ t —x (i
:HHDHBirMHHB HdBtfHBhdAg HBJtfHM IfHMTffIBI,
HBIfflg HdBI/MA BIBHHffdoOH JHHHdIBtfMHEHh HdjAx Agm ”~ '888

2= A= a (c
to= Alzd= x (Z
W= x ‘qg+ zv= A (i
:HH3HBIrMHHB  HHd/J HBXBgDHH BJHABfHHiIrOHH3X BXBHHirdOOM JHHH
-dBfMneHh iidiAx HBJi/Ag BhHietfHyAM HdeifBWBiMHaj, 7,88
«0= A- x ‘0= S—ZE—x (*
I0=2+ A'0= S+ 2—x (8
el + *8= A ‘Z~x (g
0=e+zs+ A—x ‘0=i+2 —a—xz (i

‘HHDimea b'ehi/xbhi khH
-douodu Hdei/BweirjHax hjbt/hhAM JHHHdBirMneHh HdjAx ‘988

0=1t+ 25— &—x 0= Q+ z+ tZ —x£ (z
WW=£—z+ tZ—X ‘o= 1+25 —A+xz (I
iHHDimdHxifaH BJTMCin g + 22/= A ‘v +
-\-ZIU= X HdBI/BWBI/JH3X HJIBtfHgAM JHHHABI/'"MHEHh HdiAx "588

"HHOHBIfMHHB HdBITHBhdXg hbji/hM
ITHJimBX  HBtflig [IdBIfMA BXBHHtfdOOH JHHHMHEHh HdjAx HBJIfAg
ITBHOHtIdOHOdII B — *— HdBI/OAHHDOX HhaAdHXtfBH"R >88
| | I . .
'HHOITHSAX HdBI/'BKBIi* JH3X

JHHHMHEHh HdiAx HBJL'HM I/HHHIBX MBhdAg JH9X BJ -~-HBIfHg hMA

2(5bs i HBiI/ng hMA xo0 ‘gnxA hbVbxMAh ('z ‘IA Hx) y '888

txedogH hbi/bhhh ndsirxdEin HHirdKir
-A>|H'D'H3nd3U BH HHI/iraiiwdeU JHHHM, EHh HdiAx HHXH ’'388

I UVBV
-HUOX yBI/HBM HBhdXg HJBVHDBdO MHEHh HdiAx HHHI/J '[88

jron Dipojvw mvgnjvdo imem ndjfti nvvng viUfi® \gg[ 8§



{_{HT/BHBI/MHHB HBI/HB" HdBIfHBhdXg HBJIfHM
IfHMmBX HBIfHg HdBIfMyd BXBHHVJOOM JHHHMHEHh Hdi/Cj, '088
tHBtfHBM HdBL-OHaBW JIHdxaWCOJ JHHHABI/dX9WBdBU HJBtTdBIfX B3
HdBIfmHHHdAXM HKOODB JHHHHABIfBN BITJH3X MHEHh Hdi~l "(££

dBIfBIfB3BW Ba dBIflfOaB”

I»l

HM3

Da D9 V9 _
Ibaavw  Woava]" VY =

= D3YuBffv—-dVvV —P
v ' :Btrirok: Ag ‘bdhhl-
-HM £BdB(f) V — Jff dBjy 'EHWBUOX
MHBCFIOOBIV p = (jy HJIBIFHOBJO Mh£
-Hh HdjXx HBJifHdag hbifng bxMAh
N9  '("61 ifHBra) HHDirXg HBJrad
-ag bx”iXh (°4) y Ba MHEHh HdjAx
V{+'4 = 4

HHIfHBIMM  EBdBcJj ‘HmHIfHh3 Bfi'EW
-docp IfBHdOXHaa JHHHBIfBOBLy\[ Z

T 4K 4™
m m Id .1 d *u u ‘w zP

zIX—v'lz—0 Alz—0<dC—q ¥ zTC—qg*x - ¥
IHBDODB BJHXBHtyHB >KHBdJB[/ HM3
(9) (?2d+2zv + -iu): {z[('z- ©O)d+ (A —q)V+ (X —V)U\—
— [r— 1z g@—'E) B> - M) (dr v+ w))=
zd §4—~u + zm
5[(1Z — o) d + (IK— q)u + (Ix — v) w]

— ZP- lz) + zQ- I*) + <(p— I*) = zP
IHI/BIfAg HBI/HAg HniHHHAAjl JHHH (g) HB30DB BJ (g) B9 (fr)

<S) '<@?- lz) + zig- *<0+ z(v — '*) = zEW
Ba
WA
-o)d + MIC— ) u+ tU-— V) -bd

itnem ndifji
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xX—1 y41 z—1

2 ~ ~T~ ~ 1
x+ 1 y—1_ z+ 1
~r~ —~2~ —~r—~-

*

408. Ym 6y TeHr.ziaMa.7iap 6ujian ncjpOAa i"H~HHraH TyppH hh-
3 HNJiap opacHAarH 3Hr i“Hc”a Maco(])a Tonn”~cHH:

j* + 4z+1=0, ~ fy=0,
i x —4y + 9= 0, 1X-j-2zZ2 — 4= 0.

409. (0, 1, 2) HytjTaAaH ym By
X—1 y—2_ z-3
3 5 7

TyppH MH3Hi“aHa 6y.iraH Macot])a aHH”riaHCHH.
410. (1,— 1, 2) Hyi*rTaHHHr X = y = 2Z Typpn HH3HKK3Ha

Maco(})acH aHH”aHCHH.
411. X = 5z— 8, y = 9z — 3 Typpn mh3hka3h yra6, 4X +

+ 3y + 3z— 1=0 TeKHc"iHKKa nepneHAHKy”ap SyviraH TeKHC-
JIHKHHHr TeHr~aMacn Ty3n~CHH.
412. 2k—3y + z — 2= 0 Ba X —y — 2— 3= 0 TeKHCJiHK*
jlapHHHr KecnmraH HH3nrnAaH y™ 6 yui6y
2X—3z—7=0
TeKHCJinKKa nepneHAHKy”iap 6y;iraH TeKHCJinKHHHr TeHr~iaMacn
Ty3HNCHH.
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HKKHHMM TAPTHEJIH CHPTJ1APHH KAHOHHK
TEHTIIAMAJIAPH B"HMA TEKUIHPHIU

§ 137. yYMYMHM MYyjlIOMA3AJIAP

CnpT~ap, y~rapHHHr flenapT KOOpAHHaTajiapHra HHcCaTaH
si{])OAa i"H”iHHraH TeHr;iaMa./iapHra KapaS, TeKHCJiHKAarn hh3h~"-
jiap Kaébn, ajireSpaiik Ba TpaHcueHAeHT CHpiviapra 6y;iHHaAH.
IHlyHHHr ynyH a”~reSpaHK cnpT AeS, myHAaft ciiprra aflTH”a-
Ahkh, arap”a yHH

f(x, y, z) = 0

KypHHHiiiAarH TeHr~aMa Sn”aH H(})OAa./iaw mymkhh 6y;ica Ba
f(x, y, z) sea X, y, z ra HHc6aTaH iiojihhom (Kyn saA”iH) 6yji-
cada~reSpaHK 6y~MaraH xaMMa cnpT”~apnn TpaHcueHAeHT
CHpT.iap ASHH”aAH.

A~re6paHK CHpTviap, y3 HaB6aTHAa, Typ.an TapraS”™H cnpT-
jiapra 6y./iHHaArt. ArapAa f(X, y, Z) noJiHHOMHHur Aapaaocn
N 6y./ica, yHAafl chpthh rt-Tap™6;iH CHpT AeflH”aAH.

KHTo6HHHr 6y Ba KejirycH 606HAa cy3 (J”KaT hkkhhhh
Tap™6”~H cHpMap ycTHAa Sy”iaAH. 10i-;opHAa SepH”~raH yMyMHft
Ta-bpnt~ra MyBcxJjH™:

Jl,eKapTHHHr y3rapyBHH X, y, Z KOopAHHara”apHra HHc6aTaH
hkkhhhh AapaHia”H a;ire6paHK TeHr/iaMa 6H”aH H(})OAa bh;ihh-
raH chpt hkkhhhh TapTHfiJiH chpt Aeftn*aAH. UJyHHHTr
ynyH hkkhhhh TapTHG6jiH CHpT H@})OAa ~H/iaAHraH hkkhhhh
Aapa*a”H a”~reSpaHK TeHr*aMaHHur yMyMHft KypHHHiiiH SyHAaft
-6y~aAH:
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S i J 1.Jd
i**V z"z\V 0V

j- =tz*v+ v+ g*V
ISHWBIfAg BJ ( j —) HHHHOWOX BIfBMHH
jhhhA  BdjhAd ‘gneBMIiA bjhowox jhA  hhhxh3hTih(])J)GOM j

JHHHBWBLMH3X  'HHOIfAg HdBHOaX BJHOBdOinH JHHHHABIfXH3HtIH({)
-cJjgom hbjitoM HDBdoraH jhhh j HBJifAg TCoeo HJBIffiAg Ba

<lI) 0=J + + z&V + i*'V
:HH3L*A9 HBJIfHd39 HDBWBIfJH3X BI/BOD JHG
JHHHXdHD HIfEBJidBW HIfgHLdBX HhHHMMH ‘HHIfHBIfHM EBdB(J> ' [

tfHODUHirire *sei §

eXBdogn HBtrrnHdHmsax

MHdBIifBKBirjHax A ‘gnifnto dBifEBdBtJ) HifdAx bl/hxoA HdBifBdomH

JHHHABIi, XH3H'tIHC})(J)GO>I  HJIBI/dBIfBWBIfJH3X (g) BH (z) tTBaMBW HBIT

-Hgog Ag JHHHgoxHX eHtfeimya'E' x d «o {HIBffMHIfEHOMah HEBMdBW

HM3) EHOSBMdBW  HIfgHXdBX HhHHMMH xdHD HBJHHIfHk W

-0O()H HBIfHg BWBIfJHSX (g) BH HffBIfHyalT xdHD HIfEBMdBW wu
-gHXdBX HhHHMMH xdHO HBJHHIfHM BITCKjjH HBIfHg BNBIfJH9X (z)

-SHKBXB3dAH BtfHgog

-81 H3BIf3BM JHHHgOXHM HHAg EHg -HHHKAw ITIHdHIIfSM EJIfMBm

<g) 0=&DZ + z&V + z*IV
HM3

<S) 0=J 4 «z*v 4- ,&V + s*V
hhA ‘gHdnxmBifBTO00 hhbkbijhsx (i)
HBIfHg HWBIirdi randHXmBKIfB HHHDBW3X0OHO dBIfBXBHHtrdOOX
*HITBifAg HBiIfAM BhHAwdHg mndBMCBg HHdeififBWB
HBJHBIfJOg HBIfHg jhhhA B1THBJE3 gHIfHM HBt/HAra HHBWBIfJH3X

<l) ‘0= J + Z*DZ + 6z]JZ + X'DZ +

+ Waz 4 zx8BZ + zfilgz + zBy -j- zZf?y 4 zxly
THHMIMAW rnHE3 HBITHAg HHA HBI'idHXIfSM IfBIfBX BJIHJHIfHHWAwA
JHHHBWBIfJH3X Ag ‘HHMwAw HmHIfAg JH3X BJIfOH HdBIfHEH.Bg
BBtrdBifA Btfifok hhoAoAx ‘gnifAg XBdogn HBVdeifHOD OBwdBJsA

hhMhMb5¢  dB-ifXHaHtiHCpc"GOM | ‘eee IZzg ‘sy ‘zy Hy BITHAg
‘0=J + zsD + fiD4-x'D +
-f 4-zxmg 4-zfixg 4 Z*V + tPV + t*IV

mndnmuai nudnvidna. nvgnidvi nhnmniff 80{”



410 Hkkuhhu toptu6au cupTAapnu leKiuupuui

Z— =+ C

Sy.rcaAH, H'bHH ann~HKaTa yt;H s”jihiicohahh KoopAHHaTajiap
6ouiHra uncSaTaH chmmctphk SyJiraH C (0, 0, c) Ba C, (0, 0, —cC)

T nyK'ra”apAa Kecu6 yTaAH.
n AHHK”iaHraH HyKTayiap-

jiaH N — s™"MnncoHAHHHr
A yOz TeKHC"MHK/taH 3HT y30i<-

JiaiuraH Hy~Tacn Syjia™H;
iuyHra yxrnaui KOJiraH Hyi™-
Ta”ap >aM TermmiH Koop-

£ 1 1 /(' n ;IHH3Ta TeKHCJIHKapHflaH
t TANi A\ Z4* 3Hr y3o0”aiuraH uy~Tajiap-
AaH H6opaT. LLIYyHHHr y~yH
yjiapHH a”HncoHiiHHHTr

6om~apH n,eHvuiaw Ba ”“ap
hkkh Hyi~TajiapHHHr opacH-
AarH

Maa 16 2a, 2b, ,2c

wacocjjatiap 3./i;iHncoHAHHHr y ~ ~ a p h jxefuijwjin. 3.a./iHncoHAHHHr
y~rapH TyFpHCH”a KyuiHMua rnapT 6yjiMaran ~o”Aa
a> b> ¢
4)apa3 i"H"HHaAH. TeKiuupmuAaH “Hi*apH”~raH HaTHaca”apra
i“aparaHjia 3Ji;iHncoHA enu”~ CHpTAan HSopaT, gqyHKH vy
.X=ta, y=+2b,z—+ztc
TeKHcNiHKJiapAaH ncajiraH napa”e”enHneAHHHr uHHAa 6>viaAH.
3. 3HAH 3"HnNCOHflLHHHr KOOpAHHaTa TeKHCJIHKJiapH 6n”aH
KecH”HiiiHAaH ”~ochji Sy~raH maKJuiapHH TeKiiiHpaMH3. Maca-
jiaH, XOy TeKHCAHrH 6h~3h KecHiu ynyH z = 0 (flapa3 ~HJiHiura
Typpn Ke”aAH Ba 6y >0/iAa (4) hhht Kyphhhiuh gyHAaft
*SyjiaAH:

£+ £="n (5)

LUyHra yxiuam Yy =+ 0 (J)apa3 i”HJiHHca,

4 + -?2=1 <6>
sa X = 0 4>apa3 KH~"iiHca,

JUL-L— — 1 (7)

b2 ' c2 v

5), (6) Ba (7) TeHrjiaMa~apAaH ~ap 6npH s”jinnc H(f)OAa i“"H" a-
AH. ,H,eMaK, 97iJiHhcoHAHHHr KoopAHHaTa TeKHC~AHK”apu 6H./iaH
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*KecHMJiapH 3~"Hnc”apnaH HSopal. Byjiap 3,/uiHncoH.zmHHr GO in

KecHMJiapH AefiHJiaaH.
9hah 3JijiHncoH.ziHH KoopAHHaTa TeKHCJiHK,/iapHra napa””ejib

GyjiraH TeKHC.ziHK.aap 6njiaH KecnS Kypa\iH3. Maca~aH, XxOy

z= k
6y~iaAH (k — y3rapMac). H3”anraH kcchmhh aHHK jaui  y'lyH
Gy TeHr”aMa Gn.aaH ajijiHncomiHHHr TeHrjiaMaciiHH 6np.aHKAa

enHuira Tyrpn Ke.aaAH.
z= Kk nn (4) ra "yfiMca:

jL jriiii= i
eKH
—+E Tl =
eKH
a2(c2- k) 62(c2— &2) -
2 e~
6 kh
gl (@2 feg ; BR(@_ 2
(024 —Ul- (024 — WL

4>apa3 i"HJiHHca, TeHrjiaMamiHr Kyphhhiiih GyHAaii 6y;iaAH:

éellj+ 4*{: i- 0)
By TeHrjiaMa sjuiHncHH HgjoAa i"H./iaAH. Biipo”, Gy SJiJiHhcHHHr
~ai"HKHH SyjiHuiH ynyH |£]<c Gy-amim jio3hm, nyhkh (8)
AarH TeHr"iHK"iapra iMaparaHZia |6]>cGy.aran ~0Jijia ax Ba bx
MaB~yM Sy~iaAH. LUyHra yxmaui s-ajwncoHAHH YOz Ba XxOz
TeKncjiHK”apra napa.a.ae;ib SyjiraH TeKHCJIHK GHjiaH KecraH ~o.a-
Aa >aM ~aMOH iuy KaGH HaTHwa kcjihG hh”aah, sibHH 3-a.ziHnc
*och;i Gy”~a”n.
3 hah 3JiJinncoHAHH Gupop hxthl'phW tckhcjihk GHJiaH KecnG
kvpaMH3. Oapa3 "H-aafijiHK, 6y TeKHCJinKHHnr TeHr”~aMacn

Ax + By+ Cz+ D=0 (.10)
GyjicuH. By TeHrjia.wa Gh.mh (4) TeHniaMa 6Hp/WKAa H3;iaHraH

KecHVHH HJOAa KH"MaAH. Arap 6y reHr*aMa™apAaH z HH"apn-a-
ca, H3jiaHraH KecHMHHHr xOy reKHCJiHKAarn npoeKUHHCH “och.i

GyJiaAH. (10) Aa« (C i= O):

. §j
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- Ax + By + D

Z = y

6vhh a*™HncoHAHHHr (4) TeHr~aMacnra PjyftcaK:
x° , y2 , (Ax+ By + D)2 ,
T "r -W H cx2*n~ " 1-

eKH {~aBc”iapHH oqn6, 6y maKjma e3Hiu mymkhh:

a A a , B2 o,OABX n-40 .
a2 2 W+ -N)y o+ 22 Yoo 2irr +
. nBD
+ 22V ‘CZS!—C2: 0,
€kh
0
tf2
AB - R AP
c2
C2_02: F,

(hapa3 i“H.THHca:
A x2+ 25,xy+ C,y2+ 2Dtx + 2£ty 4 -~ = 0. (11>

By TeHr.iaMa xOy TeKHCJiHKAa hkkhhhh Tap™6”H uh3hi<hh
HJ)OAa KHJI3AH. By HH3HKHHHr JKHHCHHH TeKIHHpHUI ynyH

Ba
At B, DI

A= Bi Ct Ex
Dt Ex Fx

Ty3Hiura Typpn Kejia,HH. BH3£fa

AB?  (CW + Az2)Cx2+ B-b2
M A cfib-c*

(AZm2+ B22+ Cx2 < 0; (12)

axzx'
A hh Ty3raHfla yHHHr H(flo,aacH KyfiHAanma Syjia"H:

A?a2+ Bt 4- C¥c2- 2)2
L]
axx2 C4

A=



§ 138. rJAAuncoud 413

<12) ra KaparaH”a ”“~aMaBaifr M<C_0O, ,(ieKHH (13) ra KaparaHAa
A HHHr HtwiziaH khhhk ei<H HO/iAaH KaTTa 6kh HO%ira TeHr 6y-
jihuih MyMKHH. ByHra i%apab (11) TeHr~aMa ~si*Hi*Hft sji.thiichh
Skh MaB~yM a~nncHH 6kh Hyi~TaHH h(]J0OA3 ~hjisah.

(13) HHHr Ty3H~HuiHra KaparaH”a A HHHr MHKAOpH V3 HaB-
CSsthas yiuSy Ht)OAara Gofrh~:

aA2+ bB2+ cXx2—D2 (14)

Arap 6y H()OA3~Ttyc6aT 6y./ica, A< 0 ByjiaAH Ba 6y Xxojixa
H3”aHraH KecHM ~a”HKHfl s-tuihiicash H6opaT SyjmAn; uiyHra
yxmaui arap (14) Mamjmft 6y~ca, A >0 6y~aAH Ba 6v ~o”Aa
H3”aHraH kcchm MaB”~yM s nncAaH HSopaT 6yjiaAH, arapAa (14)
Ho~ra TeHr 6y;ica, 6y ~o”Aa A = 0 6y./i3AH Ba H3“aHraH KecHM
HyKTara aft;iaHaAH.

LLlyi-iHHr Quash arapAa tckhcjihk sjijihhcohahh Kecca, s*™Hnc
~och”i Sy~aAH, eKH tckhc?iik 6h./i3h aji*nncoHAHHHr yMyMHft
Hyi"TacH Sy~MaftAH, eKH HKKajiacHHHHr 6np yMyMHft Hyi~racH
Gy~aAH.

4. TeKHcMHK 6hA3h  sjuiHncoHAHHHr 6np yMyMHft Hyi~Tacn
mSy~raHAa, atHH tckhc”ihk s*HncoHAra ypHHMa Sy”~raHAa

a?A2+ bB2+ cX2- D2= 0 (15)

Cy~aAH. By MyHocabaira acoc”aHHS, sjuiHncoHAra ypHHMa
Gy~raH TeKHCJIHKHHHr TeHr"aMacHHH Ty3Hm mvmkhh. XaKWs'aT-
Aa, (15) hh 6yHAaft e3Hiu MyMKHH;

5JT>HH KOOpAHHaTa”apH

aA

X'= ~~D

Gy~raH Hyi“ra SJiJiHncoHA  TeHr*aMacHHH KanoaT~anTHpaAH.

Hkkhhhh tomoha3h (15) TatMHH 3THJiraHAa (xt, yu z,) Hyi*Ta-

HHHF KOOpAHHaTajiapH (10) TeKHCAHKHHHr TeHT/iaMaCHHH 5"aM

KaHoaT/iaHTHpaAH. jl,eM3K, (Xu yu z,) Hyhjia (10) TeHr*aMa-

hhht a”HncoHAra ypHHum Hyi“racH Sy”aAH. 3;i/[HncoHAra

ypHHMa 6y~raH (10) tckhcfihkhhht KO3(j3(t)HUHeHT”apn (16) a3h
aHHi“AaHaAH:

(16)

Dzx
>
H3TH>KaAa, s“HncoHAHHHTr (jCj, yu z{) Hyi“racHAaH yTraH ypHH-



EHWedI1$B  HBffH3BHei/MH3X JHjj"HODHHInfGJIHAg ‘QHS3 BITI/MBITI
5#J 5# i zH
l~ zr tf ' &

HHHOBIVBIMH3X
ad3(])3 HBrag Vb3Mbw Am ‘'HtfBiraH HdiAx Bjmnha BtTHHifdHg
._ O, rg , v
l- TF+ ~ + IF

HHH3BWBI/UH9X I/HOOHHI/'I/'G EH
ztl = z?+ o* + sY
HHHO
-BWBI/JHaX Bd3(j)D HAhA JHHHAg ’'eHNBdHmJiaX HHI/ZHEUlI HBJIfAg
ITHDOK HBI/HIIIHITHDajl odBEA JHHHE'HODUHI/'I/G HBI/'Hg Bd3(J)D HBJtfAg
HOAHI/Bd BH Birnmog dBIfBXBHHirdoOH HEBXdBW HtfHg -9

eHtfBirato Bl/ocjjH h hbda (j)o HEJirAg JHax bj v HoAntrBd bh
HBJL'Ag BI/Hmog dBITBXBHHtrdOOH HSBJIABW EJVBIN\IH9X Ag 'HrBfAg

<2) p=2z+ o+
HmMmHHHJAM  JHHHBNBIZ\IHIX EtzZHBJI//Ag 0= = V
HHT.B  ‘Birirok HBJL'Ag JH9X OdBSA udeirMA JHHHEHODHHI/'I/'g
"HI/BItko ITHOOk BHBIr
-gb bhk ‘BI/HBJoa?!' hh (jg) HBI/'Hg JiHfOHHSx HBJirAg 'wgmrBdEu
BJHJHITDHM3X ZQif mBmxA BJHAff] 'XBdogH HBITBHBL-HB HNHO9H
HBL'Hg HJIHI/-DHH9X ZQ&  JHHHtfHODHHI/'I/'G MHeAh HH1 K ‘HtfBI/vCg

zq= 22+ /
BDHHITHK £BdB(J) O = X VH (\Z) dEJy
*HI/BirAg 1/HDOk HBffHinHHBI/'HB BtTHCftodxB HMA BXXBM JHHHOUHI/'I/'S

T = M .+ J L <
1 5* zX
A HMHAh ‘HD'BI"HHair tHOOIIHI/'I/G MHE A h 'CHODUHI/ LG Ag BH HtTBL'Ag

<1s) = ~ +f
HIHHHIIdAH JHHHBWBI/'JHaX A ‘BOHHITHM EBdB(J)

o—qg<iv
BIfBHBL'JHaX (f7) dBjy
"HtTBirAg ITHOOk BHBITHB BHK BtfHBJ39>i HH (Q3) HBITHg >IHirDH>iaX

Qno3imvrE -ggr 8§



HBJirAg wsinfEdBii bjhjhi/"oh>i9x {\gx ‘memxA bjhA{J[ 'XBd

-OQH HBEBHBI/'IIB HWHO3H HBIfHg HJHL'OHH3X fiQX JHHHtt'HOOHHIN/'G

BKHBI/'HB (05) ‘HBIlvatT 'HffBI/HM B1TO()H HHEHBL~"B BDG Ag ‘HtfBIA”g
v = ft + -X

‘BOHHL'HM EBdBCj) Q = Z UV (0S) dBjy
‘HtZ'eiMg LUHDOk HBI/HMHHBII'HB BI/HCHOdXB HMA HHhHX JHHHDHHITI;G

HHHXh [IH'CBIiI'HH3t/' tftHOOHHI/VG B WMH D tfHOOHHtfl/G Ag BH HtfBtfAg
— *
<OZ) I = Tz; + N+ 2
HmHHHJAH JHHHBWBITIJH3X A ‘BOHHIiniM £BdBC{)
O<g=v

BI/HOBWBI/MH3X (~) JHHHtfHOOUHIrL'G IHBIf
-BDBW 'HtrBL*HH3f tfHOOHHITIfG BKHBt'HB tftHOOUHL'-tfG HBI/hA ‘W
-HBJI/Ag JH3X OdBSA HOBXHHHH HBtrHdBI/MA JHHHtfHOOHHiInfg *£

'z U iy

'61/ (tz_z)s,— (Tc— <)ZZ{ (Ix — x)zV

HPBiyAg HBffHAg hobwbi/Zjh3x jhhh
-IfBK'dOH ‘BDIffldHXdBMOHM BJ if BdJHAD ‘gHHAM BJ (si) irndBirAg

HBtfHAg
20 r . YAV
A= Tz :d= -[4-V= Y4 U
HAhA
HHBJIi-Ag dBIfAHHtfHaudsil BHHHII'OHHaX (/1) MHEHh Ag <HE'BIi-Ag
/nil d _  u _ iu
1' *zNz ~ m—a-~ ix-r

H3BWBINIH3X jhhhA HAhA hhbjxA
HBITBXxMAh (12 I,A n2f) MHEHh HdiAx Ag ‘'HirBtfHyatf WBWdJOH BT
-KDBXMAh Am JHHHXdHO HHMHEHh HdjA-1 HBJIliAg dBirAxHITHaudaH
BHHHtfDHHax BKHHdJA ‘gHXA HBDHDBXMAh mHHHAA JHHHBWHHdA”

i)
IHEBI/Ag BhHJBITHHAM HOBWBITIJH3X JHHHMHI/'DHMSX BW

mndnmxgj. nudvvi-dno rtvgnidvi n-hHnyyjj



f.ftl-1f,
BxViAh HBJI/Ag BJG BJXBHOAdAX HBt/HXg 'HB'BHHI/'Ag O.IIOIHII I11,11

bitboxMAh X irdBXBa dHg dBk jhhhithoohhi/'i/’G hbjxA HBITHiiiog
dBI/BXBHHtrdOOJI :HAhA HHBJI/Ag SIHEHh Hdiij- HHA"HXXH (fr£)

BJHHHH JH3X BI/Hmog dBI/BIBHHCJOOH dBXB9 HJIBffHOBdO dul/
-bxVAh Ag ‘gHi/Ag HHdxamvHD HBXBgDHH BJnmog dBi/BXBHHtfdooN
HOBXkAH BI/BHXH HBjniBdhA HBL'Hg EHODUHI/ VG JHHH HBI/H<)
JHHHA[yi 'HVBI/’Ag HdB>ID3X HdBITBdoniH B9 JH9X OdBeA HdBI/UBW
-HHM XCHI/OOgB JHHHABI/A ‘HMHCBHBITMUHB dBirXBW/MHK Xcj)A>K HM-TL
rnBk HAhA z ‘A ‘r hbV (fz) ‘QBdBM bjhAq 'HtfBi”#Ag HdBNoai.
HdBL*BdomH ‘gni/Ag jhsx odBeA HdBi/uBWHHM xon/'oogB jiurndBi/A
ea he'bhbi/’Mhhb xbisijh M hhhh HAhA ? BirHBIJBdBM bjhAcj

<«> mj ($+2+-5)*=»
HEVHAg

id zu ' Zu)
ihbd™AM bj
(™) HH (££) 'EHWBh3 BirHHfdHg HH ({?£) HBI/Hg (~) HAhA IHHUO.IL
HHIIdBIi-BXMAH HBJmBdhA HBI/Hg tftHOOHHIL'G (f-) JHHHAg ‘HtTBI/Ag

(tS) yd=z IfV= A “w —X
1Mo
t d \% iu

. HdBI'BK
-BI/MH3X JHHHMHEHh HdiAj- fJB/HBM dBk HBJXA HBt/Hmog dBI/BX
-BHHtfdOO}J ’'EHWBIIOX HHHdABI/BXMAH HBJIJmBdhA HBI/Hg ITHODUHLI/'G
JHHHMHEHh HdiAx dodng hbjxA HBI/Hmog dBI/BIBHHI/dOO} |
"EHJVBHOX WHEOI/ HHIIIHHBI/’BJEJ3h HBI/Hg Am Bl/da Ag EHg
Modng ‘etz-BDirAg hhhhAw mniruM xogon HHAg ’'xBdogn HBrdBir
-BHBITHB WBk IldBirwHOaa HBI/'Hg tTHODUHL'1/G JHHH.HHI/'DHH3X dHg
dBk HBJirAg waifi/adEii EJdsi/’JiH/OHjiax (£z) ‘mBmxA bjhAui
*HtTBirHHatr ndBirwHaaa paBdnol/ mog jhhh
-VHO 31l HVV e .dBVBHBIfffB Ag 'h1l/BxA HBtfHEBHdcW JHHHBA9()D BH
HBtfUmOg dBL'BXBHHirdOOM Ildug dBk HBtl'dBI/ .MH/DH"aX (g”)
*HtfBi/Ag XBdogii hel/bhbi/he
HHHH HKH30M JHHHBdacjK) HBI/Hg tHOOLIHIZ'VG (]?) ‘HBWaff 'HI/BI/
-Ag L'HDOk BHBI/HB BL/HBJD3M HHBdA3({)0 >IHI/DHM3X H.MWAI/T-BW
"Ht/BI/Ag iruook heA JHHH
-MHEHh Am Htn/Ax bl/hbjosh hh'e’hoduhi/’i/g ndng OBk HBU'dBi/xm/’
-DHJI3X (8~) ‘BDI/Ag tfHOOk MHEHh HBI/HBM B1/HBJO3M HHfHOOUHI/ VG

gnhojunvve m$£] §



Bda&o (ZZ) ‘b'e'hbjxhb ghl-hM BhBkmog nna ‘HI/BdHiHBIii-xBOHBK
HHH3BWBII\JH9X JHHHHJHQ dBk HB'E'dBtfHHI/'DHH3X (£g) BH HHHDBW
-BIfJH3X JHHHBda(})3 (ZZ) HdBI/'BXEHH'tfdOOH JHHHBXMAH (z ‘A ‘x)
dHQ dBk HJIBt/HWHOSH ITHOOIIHIinfG HBL-HQ Ed3(})0 ‘HBKS'J/ sHtfBIi'HM
BITO()H HHHHIfDHHSX HH~HMBk HdIIQ dBk HBU'dBIi,BI'iBIAIH3X HJIBIT
(JE) HAhA HKBJIli-Ag O0< << t> MH@J)OaAw BJEBAB(]) HBJHHtKAJ

(S9)
[['O= - MA V— wn—TrPAT

HBtTHAg HH3
0= ( ?2P—-QA-j+ zg— P Ay) ( P~ zQA J ~ ~ zv A %
HH3

lo NV

0 — Zz 3_@ w paen
HH3

‘0= ‘z(f-T3
hhhwAw mneg
yBPHAg BD6 HHHOHhHHHHH <HEHBKIT/Cg gHXBd>KB EJHhaAxHBuUAH
HL'BJKBdABIT HhHHdHg HHtoHMBKk HHHH HHABIfA ‘gHtfAg XBdogH
HBE'HOHtrHHIHH JHHHXBJ'C'BHH HHHH HdBtfHOWOX UBh JHHHHDHhHHhA
BS HDHhHHdHg HBffdBIfBKBIIMHSX Ag BtfHBJtfHM £BdB(]) o<Cq<vVv

‘HtfBi/Ag
BhnIJBITHHAM HmMHHHAAN jhhhbwbimhsx HJHirBk ‘gBdBk BJdBirAg
vV = HH3 \q = HH3 \V =

HH'LK

‘HHHwAw  Bl/irok HBJHBIfHB EJI'OH HdHg HBt/'HdBI/'XHI9HnH(])(J)€OH

JHHHBIVBL'JHSX B06 Ag *WHEOI' HmHtfBdIJKB BJdBI/HhaAxyBuXH

HITBHCBdBir HhHHdHg HHOKOX UBh JHHHBWBLMHSX HJHI/Bk HAhA

JHHHAg e<hhhkAw HmHirAg XBdogH HBtfdBtfHHiroHH3x xdHD Ag

Birirok OHOAdAx ‘HI/BI/HM Biro4)H HHxdHD HBJXA HBffHXOA HJHEHh
HBJHIH33M OdBEA JHHHBA3(])0 HBIfHg fHOOUHI/L'G BI\'BII\IH3X Ag

mndnrmiai nudvvidm wgmdvi nhun”ij
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CHpTHHHr MapK33H AenH./iaAH Ba MapKa3”aH yTraH BaTap CHpT-
HHHr AHaMeTpH AefiH”aAH. LUyHHHr 6h”i3h KoopAHHaTa;i3p 60luh
3MHNCOHAHHHr M3pK33H Ba (24) yHHHr AH3MCTpHHHHr  TeHr~3-
M3%apn 6y~aAH.

8. Shah a/ijiHncoHAHHHr 6epn;iraH fiyHa;mnjra napa”™”e”b
6y~raH B3T3pji3pH ypTa HyirTaJdispHHHHr reoMeTpHK yphhhh
TonaMH3. Oapa3 ~H/iafi;iHK, BaTap”ap ym6y Tyrpn HHSHKKa
napa”e”b 6y"CHH:

-£.=JL= _L (k)

m n p

BaTap”~apAaH GHpopTacHHHHr ypTa Hyi“racHHHHr KoopAHHa-
Ta”apn (x0, y0, zQ ()apa3 ~H.iHHca, y ~o”Aa Sepn”~raH fiyHa-
AHinra napa”™”e”~b Sy”~raH ”~ap 6np BaTapHHHr TeHr”aMajiapn

-Xo_ y—y_ 2—2 _
O YT 2o
6KH
X = mt+ x0O y= nt+ y0Q z= pt+ zO (26)

6y~aAH. ByHHHr (4) sji-innconA 6njiaH ynpamraH Hyi*TajiapHHH
TonHin ynyH (4) Ba (26) hh 6np~HKAa ennuira Tyrpn KCJiaAH.
(26) A3H X, Yy, z HHHr ~nftMaTJiapn (4) ra ~yfln~ca:
(mt+ XG¢ , (nt+ yo2 (pt+ zag* _
t2 t" £2 | c2 11

6kh

Mt2+ 2M -fP = 0, (27)
gyHAa

M = ~~-+ JIN + E£L
a? b* ' o

XT= mXo , nyo_ , pz®
fi T 1 T @'

X2 V2 2
2 r bi -r ca 1

(27) TeHrraMaAaH yMyMaH £ ynyH hkkh ~hhm3t: tt Ba t2aHw~-
jiSHaAn. ByHra i”apa6 (26) bstsphhht 3~/iHncoHA 6h”sh ynpsui-
r3H hkkh M (xu yu zX Ba N (x2 y2 Zo) Hy~Ta”apH aHHi"a-
HaAH. Hkkhhhh TOMOHAaH (x0, yO, z0O) HyKTa M N HHHr ypTa-
CHAa 6yOTaHH y~yH:

Xi+ *2 2+ m(e+ 9 _ , 1, + 72
n — n — X

Xag= NXh n >
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yi+y2 20+ n+ 3 , » 4+ h
yo — 2 2 ~o 2 *
. DN+2s _ 220+ ™M+ ) _n 1, 1+ 2
e— 2 2 01t ’

m/J_j_to—r)\,nl-Z\-]-ZI: 6’,p 52

1
S

0 icii

4“2 — 0,
J4\iikit /«, n, p 6HpaaHHra j*aMMacH Hcwra TeHr 6y;ia o;iMafiAH.
I>iipoK (27) TeHr”aMa”a t%Ba n"NAH3apHHHHr - finrHHAHCH

no.'ira TeHr 6y;iHiuH ynyH N = 0O, eKH

mxo . nyn , pzO »
aa + 2 + Q u

ri\.m 1Ih KepaK. H3»iaHran reoMeTpHK ypHHHHHr TeHr”a\iacH
IN\iiiiiir y3H 6y”~iaAH. By TeHr*aMaAa X0, y0, zOHCTa”ran BaTap-
iiitilr ypTacHAarn Hy~TaHHHr KoopAHHaTa”apw bah. LUyHHHr
viyn y?MiapHHHr ypHHra X, y, z 63n”ica, TeHrviaMaHHHr Kypn-
HHIITH

mx ny j_pz _p
. oW R Ty (28)

\Vi(iAH. By TeHr.iaMa KoopAHHaTa”ap SouiHAaH yTraH tckhc-
iiikhh iict)OAa i"HJiaAH. XleMakK, SepujiraH H\'Ha.inuira napa””e.ib
@\-irnu Baiap/iapHHHr ypiacH (28) TeKHC~HKAa 6y~aAH. By Te-
mkviiikhh SepiuraH iiyHajiHiiira i“yuiMa SyyiraH
Hiinmetpaji tckhc” hk AefiH;iaAH.

\np Cup 6epH”~raH m, n, p ftyHajiHiiira aHHK AHaMeTpani
I 'M tckhcjihk TyFpH KeJdiaAH. ArapAa p = 0 6yjica, (A) AHaMeT-
I'i XxOy TeKHC.nHKAa 6y;iaAH Ba 6y ~0OJiAa (28) tckhcjihk Oz
Kit uih yTaAH. YMyMaH, 6om KecHMJiapAaH Chphhhht AHaMeT-
1iiiii KyuiMa 6y~raH AHaMeTpa”i tckhcvihk my KecHMra nepneH-
iiiky™iJip 6y.rcraH y~AaH yTaAH.

eI>iipa3 i“"H"aft"HK,

X _y _ z. X _y _ z (29)
mx ~ nx ~ pi' m2 n2 p2
11 HINCOHAHHHr HKKH AHaMeTpH 6yjICHH Ba
i nyy i P\*_ n i WV , pz _ n 10N\
+ ir +'7ir-u- -"rt — + - 0 (au)
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y~apra HHcCaTaH KyniMa AnaMeTpa;i . tckhc”~hk 6y;icHQ.
(29) KymMa oy~raHAa y/iapAaH “~ap 6npn hkkhhhhchhhht Kym-
Ma TeKHC~AnrHAa 6%$viaAH. ByHHHr ynyH (TyrpH hhshkhhht
TeKHc"HKAa Gymui map™):

m\tn2 . «i«2 , Pjfh
a2 c2

Sy*HmH Kepan; s"HncoHA (30) AHaMeip~apHHHr y3apo KyuiMa
6y*nm map™ myHAaH HSopar.

§ 139. EHP KOBAKJIH rHNnEPEOJIOHTI

1. HKKHHMH TapTHfi*"H MapK33”"IH CHpTHHHT 3HT COAAa TeHr-
jiaMacHHH o”~aMH3:

A2+ A2+ AX2-fF= 0. (1)

S"TraH naparpa(})AarH TeKmnpHmAa 6y TeHoawaAa F HHHr
nmopacH KoiraH KO3(}x{)HUHeHTJiapHHHHr nmopacHra TecnapH
4)apa3 ~HJiHHraH sah. 3 hah F HHHr HinopacHHH ~oJiraH kosc])-
<])Hii,HeHTJiapHAaH HKKHTacHHHHr Hmopacnra TecKapH cj)apa3
i"HaMH3. Maca”aH, F HHHr Hmopacn AX Ba A2 HHHr HiuopacH-
ra TecKapn Sy*CHH. By jo”~hh TeKmnpnm Mai®caAH Sn”aH F hh
yHr TOMOHra yTKa3H6, cyHrpa TeHmaMaHHHr HKKa”ia tomohh-
hh— F ra 6y*aMH3<,

AX~ AN —rA,z2= —F.

Ax> A& , AZ2

—F ¢+ —fF TP —1
6kh
X2 ., y2 z2
= 1
T E ),
A A

(1) TeHr~*iaMaHHHr KO03(})cj)Hu,HeHTJiapH TyrpHCHAa ~H;iHHraH cjjapa-
3HHra MyBocjmi”®

— £ > e ~i.>0" i< °
6y~raHH yuyH

L - h- - JL
a>~ ! a3~ (3)

4)apa3 i"H*aMH3. By ~OAna (2) hhht KypHHHiiiH OyHAafl 6y~aAH:]|
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a (4)

By TemviaMa 6\W\au Ht})OAa i*H/”iHHraH chpt 6np KOBaKJiH rnnep-
60;ioha AeflH*aAH (maK;i 1961/~—"
msKJiHHH TeKmnpa-
mh3. ByHHHr ynyH yHHHr KoopAHHaTa yitiapn 6n;iaH ynpauiraH
Hyl"TajiapHHH Ba KoopAHHaTa tckhc-
JIHK"NiapH 6H./13H KeCHM”~apHHH  Tona-
mh3. Arap (4) Aa y= 0, z = 0 ()ap33
~"HMHHca X = = a 6y~"3AH. |ll,eM3K,
6np kobskjih rnnepSo”NiOHA XXX y~H
Ghji3h A (+ a, 0, 0) B3 Aj (— a, 0, 0)
Hy~Ta”apAa ygpamaAH; rnyHra yx-
UI3Ul X = 0, z= 0 c”~P33 KH-'iHHca,
y = + b 6y~aAH. ,H,eM3K, 6np kobsk-
jih rHnepSoJioHA YYX yKH 6h;i3h
5(0, b, 0) B3 5,(0, — b, 0) HyKT3-
~apAa ygpamaAH. AHHiyraHrsH Hy”"-
T3JI13p Onp KOB3K/IH rHnep60,IOHAHHHTr
Coui®spH AefiH”aAH. Arap X = 0,
y = 0 4>apa3 i"H"HHCca,

y= +y —c¢c — % ci,

HiiHH 6hp kobbk”ih rnnepSo~OHA zzX yi"H 6H”aH j"e"N KaepAa
ynpauiMaftAH. IllyHHHr ynyH zzX 6np kobbk”ih rHnep6o0;iOHA-

HHHr MaB”yM yi"H AeftH”aAH.
3hah 6np kob3k~ih  rnnepSo”NiOHAHHHr KoopAHHaTa tckhc-

ANHKJiapH CHJiaH KeCHMAMN3pHHH TeKUIHp3MH3- Arap (4) Tenr"3Ma-
Aa 2= 0 4>ap33 I"HAIHHCS,

Xi g

x Fif=1 (5)
SyjiaAH. LLIyHra yxmam arap y —O0, cyHrpa X = 0 (Japa3 i*h
~HHCa,

N o% 22 . y2 2f

L @ b+ 2 1 (6)

6y~aAH. (5) TeHnrcaMa a”~”Hnc H$OAa ~hji3ah, acmsk, xOy Te-
khcjihth 6np kobskjih rnnepSojiOHAHH a~~Hnc 6yflHga KecaAH;
(6) TeHr?i3M37”iapA3H *ap 6npn rH.nep(50;ia HE>OAa KH.naAH, agm 3k,
X0z Ba yOz TeKHCJiHK"apn 6np Koeaon rHnep6o.noHAHH
rnnepSo”~a OyiiHHa Kec3AH.
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3. 3hah 6np kobsk/ih ninep60;iOHAHH KoopAHHaTa tckhc-
~HK”apwra nap3Jijie./ib SJvirsH TeKHc"HK”ap 6H.iaH KecnS Kypa-
mh3. Maca”aH, xOy TeKHC-zinrHra napa””e”b 6y;iraH TeKHC/iHK-
hhht TeHr”~aMacii

z=k
6y~aAn (k — y3rapMac). H3”aHran kcchmhh aHHi*viaui yyyH 6y

TeniviaMa 6nnan 6np kob3k~ih rmiepSojioHAHHHr TemviaMacnHH
Cnp~HKAa enHiiira TyrpH Ke.aaAH, z — k hh (4) ra ~yflcaK:

jr2 y2___ kR

a2+ *2 ca — 1

6kh
X 2 v* k2
a2t/ Tt o
6kh
X2 y2 _ c24-£2
ai + B — «c2
6kh
*3 s y3 - 1
a2(c2+ &) 1 &2(c2-f£2
c2 ca
eKH
a2(c24- A 2 f2(c24-£2 _ a2
c2 ai> 2

<$>gpa3 i"H"HHca, TeHrviaMaHHHr KypHHHuiH SyHAafi 6y/iaAH:

.AK+ I = 0 (7>
By TeHrJdiaMa 3;uiHncHH H(j))OAa i”HJiaAH. k hhht a6co;iioT
i"HHMaTH “ap i“aHga KaTTa 6y;ica-Aa, 6y TeHr;iaMa y3 KynHHH
cathaftAH. By sea 6np KOBaoa rHnep6c>;iOHAHHHr xOy tckhc-
jiHrHAaH K)H;opHra Ba ~yftHra Fjapa6 MeKCH3 y30K”a KeTraHJinrH-
hh Ba yHH xOy TeKHC~Hrwra napa”e”b SyjiraH “~ap i”aHAaft
TeKHCJIHK SHJiaH KeCHUIHUI H3TH)KaCHAa 3~“HnC ~OCHJI 6y~HIUH-
HH KypC3T3AH.
3hah chpthh xOz TeKHCJiHmra napa””e.ib Sy~raH tckhcjihk
6h”~"3h Kecn6 KypaMH3. ByHAaft TeKHC"HKHHHr TeHrjiaMacH y = k
Cy™aAH. ByHH (4) TeHr~3Mara kS'hhS, cyHrpa IOKopHAarH Ka6H
aMa”ap H)Kpo i"H"HHca,

x2 . k2 zZ+
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_E£i_ JL - 1_ -*L /o\
2 c2 - 1 fc2 *
£kh
*3 z>
62 _ Hi) Clb*—w) -1.
W bi
~AH
gi(b2—wW) _ 2 fibi=— #) _ 2 /N
bi T oul e i i v

4>apa3 KH”MHHca, TeHr;iaMaHHHr KypHHHiiiH

« T

i = 1 (10)

N L

ai
6y;iaAH. By TeHr~aMa rnnepBo”aHH nc})OAa i“H"aAH; |6] < b 6yn-
raHAa 7~a”HKHft yi"H OX y”~nra napa/L/iejib 6y/iraH Ba MaB~yM
yi<H Oz y~Hra napa”e”b 6y”~raH rHnep6o.na ?2och.7i 6yJiaAu;
\k\> b Sy~raHAa “a“H"Hft yKH Oz yi“nra napa”yie’b Ba MaB-
JAYM yi*H Ox yi“Hra napa/ijie.7ib 6y;iraH rHnep6o;ia j~och”™ 6y./ia-
AH. \kK\ = b 6y~*raHAa (8) HHHr yHr tomohh Ho”ra afi/iaHHS6,
TeHr“iaMaHHHr KypHHHiiiH

-El_-£i =0
a - T«

Skh

6yiiAaH

af + -T-0 Ba -f— f-0. <»)

hihh 6y ”~o0”Aa (10) rHnep6o”ia hkkh Tyrpn HH3Hi*a awpa;iaAH.
IlllyHra yxmaui, chpthh yOz TeKHc"HKKa napaci/ie;ib 6y~ran
tckhcjihk 6njiaH KecraHAa ~aMon ”~a”“nrn Ka6én HaTHaca™ap Ke-
nué HHiaAH.

S hah 6np kob3knh rHnep6o”oHAHH 6npop HXTHfipHfi tckhc-
JIHK Kecn6 Kyp3MH3. <t>apa3 KH7afl*HK, 6y TeKHCJIHKHHHr
TeHr~aMacH

AX -(-By -j-Cz-)-D —0O (12)

6yjicHH. By TeHr~aMa 6n;iaH (4) TeHr~aMa 6np;iHKAa H3”aHraH
KecHMHH H(j)OAa i"H"aAH. (12) AaH (C =£0):

Ax + By + D
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1

6yHH (4) ra ~yfln~ca,

a & oy .
6kh
o _ AN\ ., (a&a B=., .AB
a2 e (-w o -
, n BD £2
AD _ 2 y— o c2=0,
6kh
A= , e B2 & AB
a- c c2 — Ci*
BD _ £2
oA -=2 8B - =R

4>apa3 HH"iHHca:

yljX - -f- 2Bxxy C,y- -f- 2D”™x -)- 2Exy -j- = 0. (13)
By TemviaMa xOy TeKHCJiHKAa hkkhhhh t3Pth6jih hhshkhh
HJ0Aa i"H”aAH. By HH3Hi$HHHr >khhchhh tckiuhphiu ynyH M Ba
A hh Ty3Hiura TyrpH KeMiaAH. BH3Aa

M =B2-AIC1=

A'B2 (a A2\ 1 C2 B2\
c* u?2 QJI\*2 czj_
= (A" + 4~ -C V).~ (14)

A hh Ty3raHAa yHHHr H(j)OAacH KyfiHAarHna 6y;iaAH:
A= N~ +B~"M-CA-DLNMI (15)

(14) Ba (15) ra KaparaHAa M Ba A HHHr “HHMaTJiapH Typ~iHHa
Sy~HuiH MyMKHH. LLIyHHHr ynyH 6np KOBaKJiH rHnep6o;ioHAHH
Typ~H TeKHCJiHK"iap 6h~3h KecraHAa Typ”~iH hkkhhmh Tap™ 6;iH
MH3H”ap “ochji Sy”HuiH (xycycnft ~0o~Aa hkkhts Tyrpn hh3hk
HOCH.ZI Oy~HUJH) MyMKHH.

4. TeKHC.iIHK 6h~3h 6np kobsk”h rHnep60”~"0HAHHHr 6np

yMyMHH HyirTSCH 6y~ran ~(MAa, hthh tckhc”hk CHpTra ypHH-
Ma OyJiraHAa A = O SyviaAH, eKH (15) ra MyBot"HK,

A-a2+ B-b- — CZx-- D2= 0. (16)

By MyHoca6aTra acocjiaHHS, 6np kob3kjih rnnepCo”OHAra
ypHHMa Cy”~raH TeKHCNHKHHHr  TeHr*aMacHHH Ty3Hiu  MyMKHH.
~airHiraTAa (16) hh SyHAaft 63hui MyMKHH:
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CyHra icaparaHAa, KOOpAHHaTa;iapH:

Aar- nb2 Cc-

QJ vyt Q> Q o)
Sy~raH HyKTa (12) TeKHCAHKHHHr cnpTra ypHHHiu Hy~TacH
Oy~aAH, qyHKH (16) Ta-bMHH 9Tii;ir3HAa (xu y,, z,) HyKTaHHHr
KoopAHHaTa”apn (12) hh Ba chpthhht TeHr*iaMacHHH KanoaT-
jiaHTHpaAH.

ypHHMa TeKHCJIHKHHHT, HT>HH (12) HHHr KO03(})4)HU.HeHT./iapH

(17) AaH aHHK-'iaHaAH:

A Dx\ R _ EXZi r —x Dz
A

_ a* ' - - ' c2

HaTHJKaiia Ghp kob3k~ih rHnepGojiOHAHHHTr (a:, yu z,) Hy~TacH-
AaH yTraH ypHHMa TeKHC-iHKHHHr TeHr~aMacn GyHAafi Cy”~aAH:

oA B (19)

HopMa”HHHr TatpncjDHra MyBocj)HK 6hp KOBaKJiH rnnepGo-
JiOHAHHHr (xt, yu z,) Hy~TacHAa TeHr.iaMacH GyHAafi Gy”~a"H:

a"-(x-xi) fely —y,) _ c2(z—2z,)
x\ WA —zi

5. Bnp KOBaoH runepGo”oHAHHHr TeHr-aaMacHAa a = b 6yji-
raH ~o~Aa (4) TeHr*aMaHHHr KypHHHiiiH

(2°)
Gy~aAH. By TenrjiaMa Gh”3h HJ)OAa i"HJiHHraH chpt afljiaHMa
Gup KOBaKJiH rnnepGoJiOHA AeftH"aAH, MyHKH y, TeHr-
~aMacH
x* .
a3 c2

C\viraH THnepGo~aHiiHr y3 yi<H aTpot})HAa afi“aHHiiiHAan ~och;i
Gy~iaAH. LUy ca6a6AaH afl*aHMa riinepGo”ioiiAHHHr xOy tckhc-
;iHrnra napa;uie.ib 6y~raH tckhcjihk Gn”aH kcchmh afwaHaAaH
/ihkhhht TeHryiaMacn z — k Gy”aAH (k — y3rapMac coh). ByHH
(4) ra KyficaK:
jf2+ y2 *2 i
a2 c2 ’



426 Mkkuhhu rapmdAu cuprAaphu TeKiuupuiu

eKH
m2+ y2 _ k2+ 2
a2 c2 i

6kh

ANdy2= A+ L)
6y sea MapKa3H KoopAHHaTa”ap CouiHAa 6y;iraH Ba paAHycH

r = k2+ c2

6y~raH aft*anaHH H”ojxa :KH;iaAH. ByHAarn Kk HHHr iniftMaTH ~ap
KaH”afl Sy”“HuiH MyMKHH:

co < k< + oo.

6. S hah 6hp KOBaKJiH rHnepSoviOHAHHHr AOHpaBHft kcchm-
JiapHHH H37afiMH3. ByHHHr y~yH aHHaH § 138 Aarn fty;i 6n;iaH
My~oKaMa “~H;wmra TyppH Ke"iaAH.

MapKa3H KoopAHHaTa”ap SouiHAa Ba paAHycH R Sy”raH
ccl)epaHH o”aMH3:

w2+ y2+ z2— R2
6kh

H3”aHraH kcchmhh aHH”aui Mai“caAH 6n”aH (21) hh chpthuht
(4) TeHr"iaMacHAaH afiHpaMH3:

(M2 rrm)ert e (j2— Rf)y-— (12~ ~)o02= o

By TeHr”aMa 6np kob3kjih rHnepSoJiOHA 6H”aH ccjepaHHHr
y33pO KeCHIUHIU MH3HPHAaH yTraH CHPTHH H(])OAa K~JiaAH.

XycycHfl ~o~Aa 6y chpt TeKHC"HK”apAaH H60p3T Gy~ HiiiH
MyMKHH. ByHHHr ynyH ~s”hth TeHr/i3M3HHHr gan tomohh 6h-
Phhhh Aapa>K3"iH KynaftTyBHH;iapra a«pa;iHiiiH ;io3hm. By sea
TeHrviaMaHHHr  KO03cJ)(|)HiiHeHTJiapHAaH  6npH Hovira sftjiaHraH
~OMAa MyMKHH, HTjHH

R2= a2 eKH R2= b2 eKH R2= — c2;

6yjiapra i~apa6, ”~adinrH TeHrviaMaHHHr KypHHHuiH i~yftHAarHMa
6y~aAH:

~i*)y2-[ir + i) 2= 0,

(e "r— w)X2-(jr +1>)z2=0
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(-sr - *-) -k)y ‘- o.
6kh Sy.napHH hh3 6yHA3ft e3Hiu mymkhh:

a2—b- o a2-fc- o n
— *r-r -——-- c N 2-=

A N~X2-f-n4n-Z2= 0,
a- 1 c-
a2— c2 , . 62—c2 , a
+ — F -ya= 0-

a > ft> ¢ (])apa3 KH~"iraHAa 6y TeHr”aMa”ap”aH hkkhhhh Ba
yMHHHHCHHHHr Han TOMOHJiapH HKKH KB3AP3THHHr fiHFHHAHCH-
A3H n6opaT 6y"n6, y™ap hkkh ”"9i*hkhh Shphhhh Aapa>K3;iH
KynaflTyBHHra a>Kpa™MaftAH. Bhphhhhchhh aca 6yHAaft £3hin
MyMKHH:

JVa2- b2-+Y a2+ c2)[{Va2- b2+ vy a2-{-c2J3-0,
6kh 6yHAaH

1-Va2— b2-—~Va2+ c2 = 0,
(22)

X-YaZ—b-\—Ya“+ c2 0.

I"H HHraH (J)apa3ra MyBOcjjHi* a > b > c 6y;iraHH ynyn (22)
TeHraMa”apiiaH ~ap 6hph 7ai“HKHft tckhc~hkhh n(})o;ia KH/iaAH
Ba § 138 aa i“HJiHHraH My”~oKaMara MyBO(})HK 6y;iapAaH ~ap
6npH cc|)epaHH, acm3k, 6hp kob3kjih IHiiepGcvioHAHH —avuiana
6yflIHH3 KecaAH. y~iap chpthhht 6ohj AOHpaBHfl kcchm-
jiapH AeftH"3AH.

LLIyHrs yxrnsiu (22) TeKHcNiHK”Niapra nspa””e”™b 6y;iraH ”“ap
Ghp TeKHCAHKHHHr 6Hp KOB3KJIH THnepSo~"OHA 6h"3H KeCHM-
JispH ~3M afl*aHaA3H H6o0p3T. ByHH hc6ot KHMNHHI  MyMKHH
6y;iC3-A3, 6Hpoi< 6h3 6y epA3 6y M3C3/ia ycTHAa TyxT3M3HMH3*

7. BHp KOB3KJIH rHnep60~0HAHHHr KOOpAHHaT3.13p 60HJHA3H
yiT3H ~sp 6Hp BaTapH TeHr hkkhts 6y./iHHaAH, hmh koopah-
H3T3J13p 60UIH CHpPTHHHT M3pK33H 6y~3AH. ByHH HC60T KHAIHUI
§ 138 HHHr 7-MOAA3CHA3rH Cy373pHH TaKpop KHJIHUI ACM3K./IHP-

8. 3hah cnpTHhhr 6epH/ir3H fiyHa~Hiura nsps~”~e”ib 6yvir3H
B3T3pjl3pH ypTa HyirTaapHHHHr reOMSTpHK ypHHHH TON3MHS3.
(E>3pa3 KH7afi*HK (a0, yO, zQ y3rapyBHH B3T3p~iapHHHr ypiacn Ba

X = mt+ X0 y=nt+ y0 z= pt+ z0 (23)



(&+ I)f = ~+'Ay

(S -1)«/=TF «F

(se)

‘HHq.H ‘HHDIfXg BtfMHEHh HdjXx HIBD (lg) H»9
(O0g) bxMXh ('2 ‘IX ‘br) EBdBgj) ‘HtfBifHM Biro™H MHEHh
ndiXx — MHfDHxax xJA>k dng dBk HJBtfdBifXg ‘HBwatf ‘HI/BirHM
BtfO(flH MHITOHM3X HdHg dBk HBtfdBirBwBIMH3X HJBff (] g) Ba (Qg)

f- i z ;x_
de) v
i)« = ~ X
ea
» r
G
@-1 »

ihhhwXw mHi/HM EBd
-B() gaUl HBJI/Xg I/MOOk HBtfHOBNXfIBuXx JHHHABfBWBIirdH3X HI/B)K
-BdBir HhHHdng HjetfHyXM hh (65) Btrirok Xg ‘HHOiI/Xg dxawBdBU
dbwMhhb 2 Ba w ‘>ihl*hbi;hM EBdBcj) ‘'hhhwXn mnEg bi/hl'mbiti

(65) 4- + 1 I 4-

HM9

tQ __ . _ jy__ M
id = 57

HHHOBINBI/*JH3X JHHHVHOI/OgdaUHJ HtfHBaOH dHg -6
*XBdogn HBtfHXm nxdsm mHifXg BwmXM odBEX
JHHHHdBIrdxawBHir tfHOi/ogdaiiHj HirMBaoH dng iHBdaH HmHi/Xg

3 g 1
(85) 0= <dd~ zlu + 2wiul

(HxdBm mnirXg biTmhi;
-0HM3X JHHHMHEHh HdjXx) HXhX JHHHXg '(8gl §8) HtfBtfXg BtfHJIHI/-
OHH3X BWHIXM JHHHHOHhHHNHH HdHg dBk HBCdBI/'X etfHBJIfXg Ew
-mXM (95) -HHOIfXg HHifDHHax ifBdxawBHir bwitiAM HBXBgOHH BJdBirX

CSfr gnovogdaum nvmuon dng $£i §



ea HHDirAg HdxawBHC nhnhnh JHHH'C'HoirogdauHj Hi/HBao>i dng
zd v _ ztu ,Ild _ 'w __ 1w

(95) z N < X z 6 X

‘HHtfHBtfHM EBdBcJ)
‘HtfBI/HHatf MHIfJHSSJ. I1fBd1 3K BHi/
HBJi/Ag BwmAto BJImHtfBHAQg HBjirndag hhfdh)lol
Xg -HtfBL-Ag BITHHI'OHMai (52) HDBXdA JHHHJEI/dBXBa HBJtfAg
qiZaiffBdBU bjiiihi/’bhAh HBJimdag 'hews'o' «HtzBimto Btfotfm hhmhi/
-dhmsx hbjxA HBtfHmog dBfBXBHHI/dooH BwerjHax Ag ‘HtiWAg

n_ 23 5 u IV
(S3) n zd Kw' xw

HmHHHJAM JHHHBWBI/JH3X ‘EDIfHE™ 2 ‘A ‘X BJHHdA JHHHABI/A HAhA
JHHHAmM 'HtG HdBITBXBHHtfdOOH JHHHBXMAH HJIBITHDBXdA JHHH
-dBXBa HBJIfBXDH °Z ‘°A ‘°X BtfBNBI/UHaX Ag 'HVBIfAg HEA JHHHAmM
HDBWBLtfJH3X JHHHHHAJA XHdX3WO03J HBIHEIE)/J 'MBdOM HIIIHIZAg

Q 1 TV
n °zd °6u xiu

hm9 o = N HAhA HmnirAg JHax bjitoh hdhB'hhjhh

JHHHHABL'EH'Cra zZf 63 If JHHHBWEIfJHOX (j?£) HBVHOWOX HhHHMM"
‘0= zt+ It

: HtfBHBIfHB

BJIfOH HDHCHHIHIJ JHHHHABI/EHCUH B3 If JHHH (fZ) HHEHWBdAH

‘BITHBJIi-HM  BIVBMOKAw HBIfHg L"Ah  HJIBtTHDBWOW-8 JHHH 8CIl §

i ,
# i X
tj£ rA i v .r
°zd °<Qu ' °xiu w*
‘iLN*L + IE-= w
id 5v R YV
BVHAg
{fz) ‘0=d + IJNZ+ zM

blbXhxb{-j <HtfBi/an HdjAx BJImHha
BtTMHli-dng HH (£3) Ba () HAhA mBIAHHB HHHABtIBXMAH HBJ
-mBdhA HBfHg xdHD (t>) JHHHAg <HHDirAg HdBL-BWBIifJHax jhhhA

vindrmvHdi nudvvidno mgnidvi munmiu



«gHWBd/CM ¢gBI/EH HHHABI/WHO03JlI HOtfHg dBIfMHI/"HJtaX
4ir91/irBdra BJHdBtfHHtfDHXaX BXBHHtfdOOH JHHHXdHD HtfHg *g
(861 HU'HBwrtiBdhX
HBI/Hg xdno HJIHIQHJIZX QX HHHK ‘HIZIIBWirO BdHXHBI/\LBOHBto
HdBi/xBwgHM . gnkHkBk  yBtr
-HBM hak JHHH X B3 r BOI/Ag
HHBWBIAIH3X HhHHhA iHtfBiniM
BtrOtflH HHBITOgdaUHJ HJBITHHI;
-OHH3X ZQX HOHhHHHHH B3 HJ
-BtTMHI'DHMaX ZQ!f HDHhHHdHg
HB'c'dBii-BWBIi'JHax Ag <HtTBirAg

B6I vIVm

+ *L
1 c*
a9 =32 P
© 1 2 T &
1L 77 _ 9
a 1 zZ it
:BOHH1/mM £BdB(J)
0=2Z ‘0= nrn ‘0= * J3XBIM
-13}} 'EHWHBI/JEH HHHdBIimH33H
HBITHg HdBfiVH/DHXaX BXBH
-HtfdOOH  JHHHxdHO HI/Hg
*HtTHBWOaM HdBfM ,Art B3
1 ’ tXX HHXdHO ‘HBNatr 'HVBtfAg
ig+ = (C ‘BDHHtfHM  £BdB(J)
0=z ‘0= x BffdBIJB mBmxrt
bjhAui  <HVBI/Ag w + = X
“ BOHHI/-HM £BdB(J) 0—Z
2 ‘0= <fdBjy -HtfBoaH BtfdBifBx
* -MAh {o— ‘O ‘0) ea (0 ‘O *0)
HHXdHD HMA ,ZZ ‘HBWatf <HUBI/Xg O+ = Z ‘BDHHVHk £BdB({)
O= rn '0= X dBjy 'EHHBdHniHaX HHHIfHBm JHHHxdHD HtfHg "Z
*HITBirHyatr trnoirogdaiiHj hifhbaOh hnhh xdHD hbj
-hhithM  bitchJm HBirng bwbimh3x Ag ehhhwAw ihhe3 Bt/mHHHJAH

Q
pio| | *
HXd
™M tE.
(2) - T
:HHBWBI/ZJH9X (j) HBIfHg HWBI/da BItIBHOKAwW
HBJHHIfHto  BtrdBirc"BdJBdBH hbjxA BtrVok Ag 'HHDIifAg ndBxosx

gnovogdjum nvuveox nx.v// gpi 8



ejHDBdomH JHHH ey ‘HBIfBDeW ‘JHHHHdng KBtiHAGI/\LH3HfiH(j)4)eCoi
HBJtfOM HDBdornH JHHH J BtrBWBINIH3X Ag ‘HHITHBtHM £BdB<{>

1) 0= J+-tf?2V + thizv + i*IV

IEHMBI/O HHHOBWBIAIH3X BWOD JH€ JHHHXdHO HIT
—EBMdBw m i i HhHHMMH "I
dBw gj’n de n 1 L61 vwm
tfHoifogdauHJ
HMVaOH HHHH 'OH §

*£HWBramMm

BHoaex BJHhaAtoA HHmHiI/HK xogon
HHAg BVHOBKHdBx MmBW 'HtfeniHoaM
OdBEA HdBIfHhaOOK JHHHABI/BW9X0OHD
I/HX duk Ba HITOBNmHD3M OdBE-S »
HdBI/HhBOOK JHHHBIM9X0H3 dHg

'(z61 if~Bin) Htrei/'HgaE' HdBir
-HhaO3K HIfilHEHh HdiAx JHHHtH
-oifogdauHj HHABiIfA HAhA jhuhAjji
*HHMKAw [IIHimM EBdBCj) HHdAA Mild
-X3H03J JHHHABIfMHEHh HdiAx Am
HHirHoirogdauHj -HtfBifAg BCiTHOIf
-ogdauHJ dei/Ag ea Ht/Bi/Ag irHDok
dBirMHEHh HdiAx BW3X3H3 HM
-MH HBIT (I£) B3 (08) BtTHDBIKHXBH
randag dBirxBwtfHM  HirdAx bj u
ea m <HZB/Ag BtfffHOirogdaiiHJ ndug
dBk HBffdBirkHEHh HdjAx ([£) B3
(0£) BRHXBHijHM dng dBk jhhh u
Ba U HAhA HHBJI/Ag JJHdaHXXH BX
-MAh (1Z HA 1,r) HBJHHtfO BI/dBirMHEHh (1£) HH9 (0£) ‘HIfBHHdJAH
HIHIfHBMG B'CI/HOIfOgdaUHJ HIfMBaOM dHg bxMAh (1Z ‘1A HA-) HHKLB

& T= jE B
(-te) 1 =__

w
¥

IHI/BVIHh gHtfOM XBHHHB AgmA ‘BtTHBJdHX
-HBHAM 0dBEA HHABfMHITIHax XCHASK dHg dBk HJBff (E£) HM9 (2£)

®8)

mndnmxoj. nudvvidnj nvgmdvi nhttnMfj



HniHHHJAH jhhhA ‘bdhhi;hM eedecj)
g = V BBHDBNBINIH3X JHHHII'HOI/OgdaUHJ  HI/'MBaOH HHHJ4 -g

(H) e i~ . = * | *
: (* — *)*> (< —d)tg "(br —x)zv

HEBI/'Ag
HB'CHXg H3BNBI/JH3X JHHHA BtfHOBXMAH (IZ ‘A ‘IX) JHHHtHOIf
-ogdauHj hithbhoh hhxh toH”oaAw BJH<|)Hdg.BX JHHHL'BwdoH

(01) Bz KK XX

tHCBL' Ag
BhHJIRtfH(jXM  HOIWBI/MH3X  JHHHHHI/-OHH9X BWHHIA HBJXA HBI/HD
-bxMAh (‘z MA hat) JHHHtrHoirogdsnHJ HifHBaoH hhhh bitbschxbh

» 'V nirt — rj «g°
* ‘'zqg T 3 a ‘9?(] \Y
rHITBHBL-MHHB  HdI?I/\LHOHTIHJ)()6C)H JHHH (g) HBirdBI/Ag B8 HIZBI/'Ag
HDBxMAh  IIIHHHAA BJXdHD (Z) JHHHHHI/T'HJiax (g) BXMAh HBJIfAg
(8) — -~ =z -2-= 1A -2 = 'X
zV 509 zZW™

HAEirBXBHHIfdOOM ‘HHEHWBdAH BDHBI/'HM
BNBHOfcAw HgBM HJBtf gCl § ‘QHxAx BtfdBEBH HHxdBm Ag

(2) *0= za + —-JzD— z<Iz8+ 2zvzV

HB300B BJ (g) HM3 ,H3

-BIfAg 0 = V BITHBJirAg BKIHHJA BJXdHO HHfDHM3X HHLK ‘BtflfOfc
HBJL-A9 HDBXMAh HHIVAWA dHg JHHHXdHO HBI/'Hg XHITDHMOX "f

*HHMwWAIV HmHirAg UHOOk dBtfkHEHh HirgHXdBX HhHHH

-HH  BhHI/'dAX BE'HBJOSH HBI/Hg dBI/,XHI/DHHO9X HIfdAx HHI/HOIfOg

-dauHJ Hi/jiBao>i hhmh HAhA jhhhAjt] 'hhhivAki HmnirAg BhHirdAx
HdBITXBWHHM  JHHHdBL'A BI/HBJBdBM BJHIIIHI/'HEAX JHHH y BH

(9) '~ f~ (z<j + zhD — zq& + zZ2zV) = V

(s) NS~ n°zD ~ zQza+ zVzV) = w

mndnmiiai nudvvidnj nvgnidvi tihnnmitf



:hVBi/N9 ehnJBt/HtfXto deirX
‘BDHBJeXx HH ~ 63 1]/ HXhX mBIrilHHB HHXg ‘HtrBL-HM BtOtJjH
HHMHEHN HI/QHXdBX HhHHMMH BBMH1/'DHM3X G.QX BWBI/JHOX (fr)

vs T+ Ny mam ®
<E if, ‘8- ii- — 1In
U za zD U
40 | 4 @ |
uv'~ ~ 9 15~~ v
BtTHAg
(fr) 0= + z~D + tx'gz + E*1V
HM9
2020 M |
1 s(a + /fff + Xy) o “~ B

‘ BDirHHXM BJHDBWBI/MH3X JHHHxdHO HHXg B3

N =2
a+ Ma+ xv

‘BOITHha HBXBgDHH BJ Z HH (g) 'gHITHM £BdB({) 0 ¥=D 'HHDIfXg

(G) O=a + 2D+ t8+ *V

HOBWBI/JH3X JHHHMHL/'DHM3X Xg ‘MHITHBimto £BdB<J> 'EHW

-sdAM gHD3M HBIfHg MHI/OHM3X ~HdaHXXH dodHg HHXdHD HtfHg
HtTBHHIfHM KHO3BX BJHhaXMX mHL'HM XOgOH HHXg
edHirxBdogH HBU'Bi/ogdaiiHJ hkhdsm Hei/Hg MnroHMax HBJirXg
Hli-dliTBdBU BMMHi;OHM3X ZQV HM9 BMMHIOHM3X ZQX JHHHXdH”
*HFBHBinje bjbxMXh duhl'l-g BtTHBJi/Xg 0 = \g\ -HirgewmBdhX
HBI/Hg xdHD MHI/OHM3X Btt'HBJIi'Xg 3 > \i(\ HHT.B ‘HtTBIli*g IvXkaBW
X Birirok: dmb ‘gni/Xg hhMhMb!< ouHififG Btfi/ok: HBJi/Xg 0<\V\
HHMaj/ +hVbI-hM bTTocdjh  HHDOHinre hjbi/mhl-dhm3X tlgx bdg Xg

73 Z3
(r.3 zM) T.q y (zO-zq)zV
1 7 c
HM9
i 0 0 i®
22— 5? g X
HwW
i, &£ 89 ,
1 M z* z*

Bt/fok Xg ‘eHWBha BtrMHirdng hhhdbwbitjhdx
JHHHxdHD HBI/Hg BWBITJH3X Xg ‘gHI/HM £BdB({) ij = Z HXhX mHUOX
HHHWH39M HBIfHg MHI/3HM9X HBJI/Xg qifaiflTBdBU BHMHI/DHH3X XQX

mndrimxji mduvidm nvgnidm nhnnxuyi



Hoaeir hbvhg vAm HEJtmBodXx BtfnoBWon-8 jhhh gf.'ll § -8
edHtfH«wav iiihi/hM
dodMBX HHdBirertD HJBtfHDBirtrOH-/ JHHH 881 § ‘niHI/HM XOgDH
HHXg <HEBL'Xg HEBHdABW JHHHXdHD Hmog dBITBIBHHI/dOOM HH<.B
‘HITBHHirXg BJHHHH JH3X BI/BXMXh X HdBIBS dHg dBk HBJXX HBtf
-Hmog dBtfBXBHHffdOOH JHHH'O'HOtfOgdailHJ HI*>IBaO>{ HHJI4 |
*HiryBWdag WHD3H HHaBdHOtf — ‘HVBtfHM BtfO()H HHXHWDHH
-ax wXkaBW hmmh HdHg dBk JHHHdBIirXg ‘xBiva'i]’ 'hhhmXw urn
-HITBdJKe BJdBITHhaXxyBuXM wXkaBK HITEJKEdB'G' HhHHdHg XB"B(])
HdBirHowox UBh JHHHdBIiIfXg HXhX JHHHXrn "hhhwXw niHIfHM
£BdB({) HOHI/HHJHH JHHHXBdtfBaM HH>H HHHABITHOKOX UBh JHHHABIV’
-BWBU'JHSX XQ 'EHWEIfO HHdABIi-BWBI/JHaX (61) Ba (81) HtTHg
*HtfBOaX BhHyX9 dBITBHBI/HB HHXdHO
wh5< HHi/OHHax dHg dBk HBJirXg gii-ain/'BdBLi BJdBii-HHiraHHax (%)
iHITBu-HHac ndBirwHDan paBdHov mog jHHHxdHD dBirXg
*HVBD3M BhHfjXg dBI/'BHBI'HB HHI/HOfOgd"HHJ KL'HBaO.H HHHH B3
fltTBITHM ~ BtfOAH  HH>'HI/OH>I3X HdHg dBk HBfdBL'BNBfJH3X Xg

0

?p+?vA ~ + zQ— p Air
®

0= D+V%A-J- Z3— VAN

‘0= [zp+jpAt + 'M- D Aj) f+rP At —SizZ-pA t)

‘hhmwXw niHsa
VivwhAqg HHHOHhHHdHg HBEdBI/BWBi/'JHax Xg ‘gmb'n EBdBtj) q < V

(61) 0 - Q3+chl<7) z& (z3 +IV5®) 7x
Z3 , E®

(81) 0 (*3 + tf)iz (s<?~ zP)i*
A - 4 Q

(ZI) 0= (z3+ zv) zz (s — zP) 5~

:Ht/BirXg
BhHJIBffHHXM  HmHHHAXn JHHH (£1) BITJOh Xg ‘BOHHIfflM EBdBC)
91 v}=2z2zQ = ztf ?P = Zki

xax-Bwxan dBjy m'cbi/hM bi/o4)h HHHHIifDHxax hhhk
X BGlirok HBJHBfHB BJTOH HdHg HB'CHAEIALHaHtIHtJ"eOH JHHH
-BWBIMHaX Xg ‘HtfBI/Hk BiTOCIm HHXdHO HBJXX HBUHJHEHh ITIHmM

mndnnvxai nwdnvidm nvgnidvi nhHnmfj



-HD3H OdeeS JHHHBda(f>D (gl) HBtfHg xdHD (-frl) BWBI/JH3X Xg

(si) -0=4 f-f)-A ¢ +f)+w(f+f)

rHI/BfXg ifHDOk
BWBLMH3X Xgm X BI/HDBJKHXBH mHmMmXM HHBWBIMH3X BtfBHHH

fti) -1 --1-5+1
HDBKBI/JH3X JHHHXxd«3
el-=2~ +f + f
mzz zX
HH3
(S1) ‘ztf = ~ + N+ X

ISHIMBITO HHBd9(J)D HBJIfXg ~ HDXnU'Bd Ba BffHin
-0og dBITBXBHHirdoOH HSBMdBW HXhX JHHHXg 'SHNgBirSH HHHdBIr
-WHD3H gHaBdHOtr JHHHffHOITOgd3UHJ HtfHBSOH HHHH HITHg ‘9
<HtTHBIfMBD HHHh
-Xh eX wb5c Bl/da Xg BSBkoii-Xw hbjhhi/*h5i EtfHdotooi BtfHDHdjXXx
HXBgBDOHXw BJ O JHHH ~ ‘BXXBgify ‘XBdogH HB'E'BHBtfgB HBJtfXg

21 A v=n

HDXHI/Bd Ba BtfHIIIOg dBirBXBHHVdOOH HSBHABSV bdg Xg

1 ,hv = S +m¢*m
HH3
| — = B?— LY
7't + X

rBDirngXM Bj(g]) HHXg <HN'BirXg y = z hdbimbi/\ih9x jhhh

-HHIfDHHSX HBtfHXg ‘BUXBMHtoBX; 'XBdogH HBtfBHBtfHB HWHD9H HBL"
-H9 HHirDHHax HBJfXg- airainrBdBU BHHHii-DHHax (\gx JHHHXg

*HI/BirXg

ITHDOk: HBtfHraHHBITHIB BtfHtflOdXB HMX EX JHHHBIfOgdDUHJ HBJtfXg

T_ _ &£

5* t.X

HDBWBLtfJH3X ‘X HHHXh ‘HtfBirHgaff B'HOIfOgdDUHJ BWHBIftJB HITMB3
-OH HHHH xdHD HBJHHIffiM BB"O(])H HBITH9 BWBITJH3X Xg <HEB/A9

gnovogdaum nvxvsox m/yfj g”j §



HHDAROM ‘HBI/'BDBV\] 'EHWBdAH QHD3M HBI/'Hg dBI/'>IHIfOH>I3X HBJI/Ag
WSI/'1/'BdBU BJHdBI/'HHI/'DHHax BJ-BHHVdOOH JHHHDAKOM HtTHg g
*XBdogH HBt/'HdBI/'HhaODB JHHHDAhOM dBI/'MHEHh (j?)
Ba (g) -HtfBrHto etfcxjw hhMhehii HdjAx hbjxA HBI/Hmog dBi/BX
-BHHirdOOM BtfHJHI/'DHHaX ZQ& HdHg dBk HBtfdBI/'BABI/JH3X Ag

W “0-f+f O=T -f

H>13

rnVBi/’Ag yBITHAg hiti
-HHHdA>I JHHHA ‘BDHHI/hM £BdB(f) Q = x BffBWBI/*JH3X (2Z) dBjy
*HIi'BI/HM BVO(})H HHMHEHh HdiAx HBJxA' HBtfHMOQ dBI/BXBH
-HVdOOM  BI/HJHI/'DH>I3X ZQX HdH9 dBk- HBtfdBL'BIVBfJHOX Ag

. o A\ . a . A\
(E) 0=T T 0=7 + -
HM3

hhhi\Aw raHEa HBffHAg hhbwbi/uh3x Ag <HtBi/Ag

z3 rv

o= 2—k
HmHHHJAM JHHH

-BWBirjHax (z) ‘bdhhithM £BdB({) o = rt dBJB mBmxA BJHAmM
*HirBXBdhA BtfHinog
dBl/ BXBHHtfdOOH HHOAhOJI HJHI/'OHHaX AQX *H'E'BAHXHBI/'XB
-OHBM  HHABtIXBWyHM O = rt *O — X EHil/’g BWBI/UH3X Ag <HITBL'Ag

0= 1a+ %
HmMHHHJAM JHHH
(5) BWOk Ag ‘EHKBfHM EBdB({) 0 = 2 HAhA mHUOX HHHWHO3H
HBI/Hg HJHI/DHJI3X &QX ‘HBI/B3BW ‘EHKBdHmHaxX HHHdIBI/WHDaH

HBI/'Hg HdBI/'HHI/ OHHaX BXBHHtTdoOM JHHHDAhOX (z) HtTHg. Z
eHirexA HBtTHIinOg dBirBXBHHtfdoOX

dAhOX HHXK ‘xdio Ag BITHBJBdBJI BJHmMmMrHEAXx JHHHBWBITIJH3X

mndrimuai mdvvidno nvgnidvi nhwwxfj



2 e 0~ - Lo+ 1?

:Htreir/Cg hbB'hXq HmMHHHIAH jhhhbkbimh3x (j) ‘bdhhi/-hM EBdB<|)

dBjy "hhdi/Xq
0> *V ‘o< v *0O<V

XHL-HBtfHto £BdB(J)
'HEfBITHM BVO(fH HH
-dAhoh bwbiihsx ([) BI/irok Xg 'SHweimM SBdBcf) ndBHDax bjhd
-BdomH JHHHHOBXHHHH HBJtfOM HHHDBAOmMH JHHHHAHQ HBB'HABIT
-XH3HtIHCj)(])60H B17mHdHMHAX HHBWBI/JH3X HXhX JHHHXpn ‘HDBI/hM
BtfOJ)H hhbxMAh (0 ‘O *0) EHJi/a A BtfL-ok hbji/-A9 ithx dug HdBif
-BdomH JHUHdeiyXHaHtIH"eOH BHNZ2k BtfBWBI/\IH3X Ag 'HffBIfAp

(1) O-=r*V + t&V + jrlv
HmMHHHJAH jhhhA ‘bohhi/hM eBdecf) 0= Q

BtfHOBMBFJHaX  JHHHXdHD HIfeBHdBW HfpHXdBX HhHHHHH ‘I

3AHON IH 8

c7 "Mnm= —— - — e
c7) zdld 1 zulo—zuliu

(6El §) HtTBi;A9
BhHJIBtZ'HHAM HXdBm mHfAg BWmXM JHHHdxaWBHtr BtfBHHH BV
-i/ok Ag 'HHOIirAp hhi/dhhsx irBdxawBHtr BWmAM hbxbgohh BidBirA

p. _ J 1jQ__  sf£__  ‘n =
N

zod ffiu Xzm z'rf /ott x'w

I'H HHOI/A9 HdxSWBHir HHHH JHHHIJ'HOI/'OQdSIIHI HI/HBHOH HHHH

zd _ lu __ Zu 1lg _ lu __ liu

(ZZ) z < X z K ~—~ x
‘HHITHBIi-HM £BdB(j)

(17 0= "'l_i_-£1_jE ._
ub; U zd” Ku Xiu

IHtfBIfAg
BhHJIBI/HHAM HOBWBI/MH3X HHI/DHHaX I1/BdxajiBH'D' JHHHVHOI/OgdaUHJ

HI/HBOOH HHHH HBJITAq BWIiHAM BJinHIi'BHA® (d 'U 'w) BITHBJXS

ofino% [fil §
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§ 141. Konyc

z = K TeKHCflIHK 6n~aH, ht>hh XOyY TeKHc;iHKK3 napa;uie.flo Te-
khcjihk 6w\ KecnS KypaMH3. By “o”aa

eKH

eKH

*all¢l & — &»

By reniviaMa sipHM yi~iapH

z

11JaKJi. 199.

ya
b2

6KH

B6y~raH sjijiniichh H(})ojia KHJiaAH.
JreMaK, (2) KOHycHHHr xOy Te-
KHC"iHKKa napa.zi.ne.7lb  tckhcjihk
SnjiaH KecHMH SMHncaaH nSopaT
(maK.fi 199).

3 hah (2) KOHycHH YOz TeKHC-
jiHKKa napajuiejib reKHCJiHK 6HJiaH
KeC3MH3. ByH,Haft TeKHC./IHKHHHr
TeHrJiaMacH yMyMaH X — K 6y.rca.ziH.
B yHHHr 6n”aH (2) hh 6HpJiHK.ua
enraHAa

By TemviaMa rHnep6o;iaHH H(f>o,na i"H”aAH. ,HeM3K, (2) ko-
HycHHHTr yOz TeKHc;iIHKK3 napajuie;ib tckhcjihk 6ht43h kcchmh
rHnep6ojiaAaH n6opaT. LLIyHra yxrnaui (2) KOHycHHHr XOz Te-
KHC”AHKKa napa”~e”~b tckhc”~hk 6h;i3h kcchmh j*sm rnnepSo-

.mash nGopax.



Mkkuhhu rapru6Au cuprAapnu reKiuupuui 439

S hah (2) KOHycHH HXTHepHH TeKucjiHK GmiaH KecnS Kypa-
mh3:

Ax + By-j-Cz + D= 0. (5)
GyHAaH (C=j= 0):
Ax + By + D
c ®)

eKH 6yHH (2) ra Kyficak

X2 , y2 (Ax + By + D)2

a2+ @ cx2
eKH
Axx2+ 2Bxxy + C,y2+ 2Dxx + 2Exy + Fx= 0, (7)
GyHAa
AS
c2 >
r _ C2 B2 _ AD
1 62 1 U\— c2>
_ ED F _ _ D2
1~ e A — (02
6y epAa

M = B\ — Afii -

(8)

M HH Ty3HHTHa “aparaHa yHHH HIMIH TypHa 6y-
JIHHIH MyMKHH (HO./IAaH KaTTa eKH HO™AaH khhhk 6kh Ho.nra
TeHr). /l,eMaK, KOHycHHHr HxraepHfi tckhc~hk 6n;iaH KecHMH
Typ~AMH HKKHHHH TapTH6.!IIH HH3HK 6y;ia QIIHIH

4. KOHycHHHr TeHr*aMacn 6H”aH rnnepGo./ioHA.'iapHHHr TeHr-
jiaMajiapH opacHAarn i}))apKH y”~apHHHr 030A >;aAHAa Gy”raHH
ynyH § 138, 139 Aa i"H"HHraH My*oKaMaj;iapra acocaH, (2) ko-
HycHHHr AonpaBHft KecHMJiapH yiu6y xeHr~aMa”ap 6n;iaH aHHK*
jiaHaAH:

mjj-1/ a2— ft2- -fva2+ c2= 0

y/ f12-»2+ 7/ a2+ / -0



‘BDHHimk EBdecJ) = X ea

<?) <z
HH9
fiz , dz
nr tx
‘bohhl-hM EBdecf) if = X BtfdBjy
'HUBI/Hk BI?

-ot])n HHJUHinre yHknMBSc bwbi/Zuh9x Xg BEHBI/Xg q < Yy :MZBi/'Xg

| = 't'?'nT + dyz
HH9

bz_,<*z

I*
HITIHHHd

-Xh jhhh (®) ‘bohhlI'hM EBdscj) f— 2z dBjy ‘EHHBdnniMsx hh

-HdBIimHD9H HBI/Hg dBI/'MHIZ OHJiaXx HBJI/Xg dI/,9/,/BdBU BJHdABI/'>IHI/
-9HX9X BXBHHirdOOM JHHHxdHD HtTHg '£

00f£ -oem *HU'Brayato' Hmog JHHHxdHD bxMXh

(0O ‘0 *0) O '(00s tfHBm) xBdogn HBHdBI/

-BfOgBdBU HdBIfflIHD9>I HBI/Hg dBI/>IH/0HH9X

ZQk Ba ZQX JHHHxdHD ‘MBN91]' ’'HVBI/Xg

zbz — SX HHO % = Z

‘BDHHL-hM £BdB(}) 0 = r

lzdz X

‘bdhh1-hM EBd

-bce{) 0 = X BE' () dBJB msmxX bjhX[J]
mHITBirXg bn
-HHdX BJIXdHO BtTHmMOg dBITBXBHHtrdOOJI HJIHIf
-OHH9X &QX ‘BtfHEJXIJB QHirUH- BhBMmog HH9 ‘HffBXBdhX BffHmMOg
dBITBXBHHITdOOJI HHMHITDHMOX fcQX I/HOITOgBAEU MHXIIHI/ Ve ‘MBK91/
*HtfBAHXHBI/'XBOHBM 0 = X ‘O = X EHJIT9 HHBKBI/-JH9X Xg ‘HUBI/ Xg

0 - L.+ f

‘BDHHITHM EBdBtJ) Q = Z BD (}/) dBjy ‘E£HIVBdHmM>I9X HHHABI/'WHD9>|

mndnnrxai mdvvidno nvgnidvi rthHirxutf



HBimg HdeifXHtfOHXaj, BXBHHI/dOOH JHHHXdHO (]>) HITHg 'Z
-HffBi/Ag 0 < q ea 0 <~ MH({)OaAw BJIEBAB(]) HBJIHHL-
-HM BtfHDHdjAXx HdBirXHaHIIH*"eOM JHHHBKBITJH3X (j) BtfHdofcOl

iz , dl
() .

HVBfAg
yBI/JHAg HmMHHHAAH jhhh (j) HBwair ‘jhhh (3) ‘bdhhi/hM E£BdB({)

(S) = ‘d =2~
, 3 3
HH3
\Y \Y
(s) ,37? j_22 =0
z6 X
HH3
.3Z 3Z
z&V s*V
:elITHBJh3
HBXBgOHH BJ 2 HHBWBITJH3X (j) ‘hHXWAn mHimM £BdB(J) XBgDAw

XkBaBWBk HHHOBdomH sA JHHH J ‘gHITHM £BdB({) HdBHD3X BJHO
-BdomH JHHH ZY Ba |Y HHHOBdOIinH JHHH J HJBtTBWBIfJHai
«Hfi'BfHHa'C t/HOiIirOgBdBH SHXIIHIffE xdH3 HBJIfHM BffOCfiH BH
-BITIH9X (j) BIifok: Ag 'HHDirAg imx dng HdBifBdomH JHHHHABtf
-xh3hHhcJ)(])goh zy ea ly elTbwbimh3x ([) ‘MHirHBiraii EBdBcj)
«dHI/MHirJOg BJHdBITBdomH JHHHdeiALHaHtIHtfxfiGOH
HJBtfHA HI/HBm JHHHxdHD HBJHHIfHM BffOCf)H HBI//Hg BPMBI/\IH3X Ag

(1 0= ZDZ'+t&V + zxIV
:ehwbi/o hhhdbw
-BIMH3X Btnroo JHG JHHHXdHD EHOEBHAdBN HirgHXdBX HhHHHHH <[

iTHOirogvdvu HHiumnre mn §

*XBdogH HBCdBfBH
-Bi/fjiB  HdBirwHoaM bwwb5c HBJi/Ag girairiredBu bhhhi/,ohh3x 6qX
jihhhA  HHHAh ‘mreiniHair dAhoh HHasdHOir oAhoh Ag -m/Bi/Ag

0_ ®© v
zZ z& + X

HmMHHHJAH JHHH
-BWBITJH31 A ‘B3HHITHM EBdB{3 q = B BtfeKBIMH3X (3) dBJy

gnovogvdvu vniunvvE -gp[ §
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& , y2
A 2p+ 29
eKH

y2=2q (z- |j. (6)
(5) Ba (6) TeHr*aMa~apAaH ~ap 6npn napa6o/iaHH
jiaAH. XleMaK, XOZ TeKHC~iHK~iapra napa”~~e”b
AiHK”iap chpthh KecraH”a napa6o;ia

Shah CHpTHH HXTHepHfi

ncJ)OAa kh-
6y;irsh tckhc-
jjoch~ 6y;i3AH.

TCKHC”MHK 6HJI3BH KeCHS Kyp3MH3:
Ax + By + Cz+ D = 0.

(7)
By epAa 6h3 aftpHM hkkh ~o~hh TeKiuHpH6 KypaMH3: 1) C=/=0
Ba 2) C= 0.
oapa3 miJiaPuiHK, C =0, srbHH tckhc~rhk Oz yirHra napa/i-
~e~b 6y~MacHH. By ”“o;ma (7) AaH

Ax 4-By + D
c

6yHH (4) ra inyflcak,

Jfl yi Ax+ By+ D __n ,0)
2i+ 29N - C——-- ~8)
By HH3HKHHHr XKHHCHHH TeKIKHpHIIl ynyH M HH Ty33MH3:

M=BIl-AXi= -+.+-9<O0,
AeM3K, H3"13Hr3H KeCHM S~A"HnCAaH HSopaT.

3hah hkkhhmh 2ojihh TekKinHp3MH3: C= 0

. By ~"o”~Aa (7)
HHHr KypHHHUIH

Ax+ By+ D=0 (9)
6yAaw, SyHAaH

6yHH (4) ra ~yftcaK, TemviaM3HHHr KypHHHuiH

*2 (Ax + E»*
2p + 2B'-q ~ z’
eKH
(B2, A\ 2 i AD D9 , D~ ~ /in\
{2p+ 29) X + T X~ BZ+ 27="7°
6y~ 3AH.

(10)
By 3C3 nspsSo.is Ht})OAa KH~”iaAH, nyHKH SyHAa
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M = B\ —axx= 0.

IlyHHHr 6n~aH, KecyBHH TeKHCJiHK Oz y~Hra napaji®e”ibv 6yn-
raH ~OAHa H3%iaHraH kcchm napa6o;ia/iaH HSopaT 6y/iaAH.
Arap p = g 6ysica. (4) HHHr KypHHHiiiH

X2 y2—2pz=0

6y~ra~H Ba 6y ~oj;iAa cnpT aflraHMa napaSo”oHA AeftHJiaAH.
By cHpTHHHr ~ap ~aHAaft z — k > O TeKHCJiHK 6HJiaH kcchm-
Jiapn ati“aHa”apAaH uSopaTAHpPp. By .~ojiAa chpthh X0z tckhec-
«/iHK/iarH napaSo~aHH Oz W\\ aTpoc})HAa afi;iaHHmHAaH ~och;i
SyjiraH ~e6 cflapa3 ~hjihih mymkhh.
4. K>KopHAa i"HJiHHraH My~OKaMa”apAaH MawiyMKH,

TeKHCNHKHHHr (4) cHpTra ypHHMa SyjiHuiH ynyH (8) Aa A= 0
Cy"HuiH KepaK, 6kh

A= AD + Ba— 2CD = 0. (10

By MyHOca6aTra acoc”aHH®6, sjuihhthk napa6c>;iOHAra ypnn-
Ma 6y~raH TeKHC HKHHHr TeHr*aMacHHH Ty3Hiu mymkhh. Xa-
i"HraTAa, (11) hh 6yHAaft 63hhi mymkhh:

6yHra icaparaHAa KoopAHHaTa”apH:

Sy~raH Hyi~Ta (7) TeKHCAiHKHHHr cnpTra ypHHmn Hyi*Tacn Cy-—
jiaAH, nyHKH (11) Ta-bMHH 3TH~ranAa (XU YU z,) ny~TanHHr
KOopAHHaTa”apn (7) hh Ba chpthhht TeHr”iaMacHHH i<aHoaT.aaH—
THpaAH. ypHHMa TeKHCAHKHHHr, HT>HH (7) HHHT KOScjj"HUHeHT-
;lapn (12) AaH aHHK”iaHaAH:

HaTH)KaAa smhhthk napa60~"OHAHHHr (xu yu z,) HyKTacHAaH
yTraH ypHHMa TeKHc"HKHHHr TeHr*aMacH GyHAafi 6y;iaAH:

XX\

(13)



444 § 142. 3 AAumuK napaOoACud

HopMa”riHHHr Ta'bpH4)Hra MyBO()H~ svuihhthk napa60~0HA-
hhht (.v,, y,, 2,) Hyi*TacHAa yHHiir TeHrviaMacH ~yfiHAarHna
6yjiaAH:

p(x —xi) _ gy —vyi)_ 2—2\
Xi Yi — 1

5. 3hah BJTJHNTHK napa60;iOHAHHHr AonpaBHH KecHMJiapuHH
H3./I3HMH3. ByHHHr y~yH MapKa3H SJIJIHNTHK napaSo"OHAHHHTr
y"HAa Ba y3H XOy TCKHC~iHKKa ypnHMa 6y~raH ymOy C(J)ep3HH
o~aMH3:

X2+ y2+ (z-R )2=R\

6kh
X2 1 y2 , z2 /.cx

2R + 2R ( =

CHpTHHHr, HtHH sjijihhthk n3pa6o;ioHAHHHr TeHr~iaMacH SyHAaft
bah:

fP+ iq= z- <16>

§ 137 Aa KypcaTHJiran fiy;i 6n”aH asbom i<hjih6, (16) ash (15)
hh aftnpaMH3:

1/1 i\, . 1/1 1\ 2 22 n
2(p R)X + 2 (q R jy 2R ox n

By TeHwaMa s~~hhthk napa6o;ioM,a 6hmh (15) cepaHHHr y3a-
po KeCHIHHIU HH3HFH yCTHA3H yTraH CHpTHH K(J)OA3 ["MHJiaAH.
By CHpT TeKHC./iIHK Sy~raH ”~o.aAa AOHpaBHft kcchm ~ochji 6y-
~aaH (8§ 138). By sea (17) TeHrviaMaHHHr nan tomohh 1-Aapa-
yuajm KynaHTyBMH”apra ajKpaviraHAa mymkhh. ByHHHr y~yH
(17) TeHrviaMaHHHr KO3({)4)HU.HeHT;iapHAaH 6npH Ho;ib Sy~Hiui
KepakK, H'bHH:

R=p, eKHR = g, eKH R = 00; (18)

6yviapra t;apa6, (17) TeHrviaMaHHHr KypHHHuiH 6yHAaft Sy~a~H:
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eKH Oy~iapHH SyHAaft e3Hiu MyMKHHt

(p ~ h I-22= o,

(p= £ * + 2= o0

£
£

P> g (Japa3 KH~raH”a 6y TeHr.ziaMa.iap.a8H hkkhhhh Ba ynHH-
HHCHHHHT Han TOMOHH HKKH KBaApaTHHHT ftHFHHAHCHA3H HSopaT
6yjm6, y~ap hkkh 7ai*Hi“HH Shphhhh Aapa>Ka;m Kynafl'ryBHH”"ap-
ra a”Kpa”~MaftAH. Bhphhhhch 6y./ica, yHH 6yHAafi £3hhi mvmkhh:

(yi/Zzzi1t-*)(,,/ 1E l+z)-0,

6kh 6yHAaH:
yY-p~ —z=0 YY P~q+ z=0- (19)

p>q Cy~raHH ynyH (19) TeHr~aMa/iapAaH “ap 6npii ."ai"H-
tIHft TeKHCJIHKHH H(f)OAa "H-MAH B3 § 138 Aa KH JHHraH My.'SOKa-
Mara MyBotfmt; SyjiapAaH ”~ap Snpn cc])epaHH, AeMaK, b~™hii-
thk napado”oHAHH aftjiaHa SyftHna KecaAH. y~Nap CupxHHHr
6om AOHpaBHft KecHMJiapn AeftHJiaAH.

IHHJyHra yxmaui (19) TeKHC~HK”apra napa””e.ib 6y.nraH ~ap
6np TeKHCAIHKHHHr 37i2NHNTHK  napa6oj;ioHA  6n”an KecHMJiapH
~aM afiriaHa”apAaH Hdopar. ByHH hc6ot pjinm MyMKHH.

6. § 138 hhht 8-MOAaacHAa KypcaTHJiraH fiy;i 6njiaH a3bom
STraHAa (m, n, p’) flyHa”Hmra i“ymMa Sy-iraH sjuhiithk napa-
GojioHAHHHTr AHaMeTpa”~i TeKHCJIHK TeHr;iaMacH ~yfiHAarnHa
6y~aAH:

f + = 0. (20)
llyHa*Hm”~apHHHr opacHAa 3Hr My"HMH p’ — 0, ht>hh 3;i/iHnrnK
napa60”~"0HAHHHr y~"nra nepneHAHKy/iap 6yviraH ftyHa;iHm caHa-

nam. By ~o”Aa (20) HHHr KypHHHIUH 6yHAaft 6y;iaAH:

f+ f = 0. (21)

7. 3hah MatJiyM mapT 6uAan s”~hhthk napa60JiOHAHH Ba



‘BOHHtfHto EBdetd) if - z BIf (c
dBjy <EHKBdHrnnaX HHHdBImHO3M HBITH9 dBIfMHIZOHMSX ICJLil/-\«

girainfBdBii EJndBtfMHiroHMax BXBHHIfdooM JHHHxdHD HtTHg g
"XBdogn HBtrdBirBtfogBdnu

KdBI/WH39M HBI/Hg dBI/'MHI'OHHaX ZQk BH ZQX JHHHxdHD ‘MBWOI

'zbz — = 7A HM9 N — = Z

‘ZdZ = X HM9 — = Z
) o S*

:B3HHIi-HM EBdECp Q = X BdjHAo0 *0 = rt dBjy
'HHBI/HM BIfOAH HHAHEHh HdiAx HBJxA HBB'HIIIOg
dBI"BXBHIItrdOOM BtfMHIfDHH3X (KQX Hdng dBX HBtrdBIl."BIVBIi"JHOX A<]

.. bA dA bA , dA
(*) 0~ = f-=7r - = =7 ==~
<]\~
| 0]
o AALEIN(JLA AA
HMtf
b d e o\
0= 0= -2y

IHtfBIfAg HBtfHAg HmHHHJAM JHHH (g) ‘B"HHirHM EBdB(])
0= Z dBjy ’'EHNBCIAm ¢gHDOM HBI/Hg HdBtfMHIfDHM3X BXBHHU'dO
-OM irBaaB jhg hhA HAhA mndnmMax hhhi/’/mbih JHHHxdH3 -g

NZ dZz=z
(8) o~ om
IHITBtfAg HBtrnAg HmHHHJAM JHHH (1) ‘BOHHI/hM EBdnif)
©) 0>b—- ~ - l0<d

{(3tl §) BdjHAo ‘gHh3 HBXBgOHH BJZ
HHBWBIMH3X HAhA JHHHAuUl 'HHMKAw mMHXdBJEA HHHmMHIfBH A#
jhhhhmA zo Btfirok omb) ehkbl-hM EBdBcJ) 0 > 3 HAhA HinHirAg

MHHB BiITBoBW HHDfAQO>SW Ba O<CV ‘MHICgBIfHk £BdB(J)
«HtrBITHM BVOCfiH HHXdHO HITW9H

fHOirogedBH MHi/ogdauHJ bwbimh3x A Btnrok Ag ‘BDirAg ithx dBk
HdBITBdomH  JHHHABiIrXH3HUHC{)(])GOM zy B9 ly HJIBfHDBNBI/'JHD I

LYF mndrmmai mdvvidno nvgmdvi nhunyyjj



(n 0= ZDZ+ ztzV + zX'V
AgmA JHHHxdHO €HDEBMABW HtfgHxdBX HhHHHHH B'E'dBjy *[

ffHoirogvdvii MHirogdauHj ew 8§

*HtfBi/Xg iTHOiI/ogBdBU HHXHHinre HXHFiHI/1 jhhhA ‘bohhto BJdog
-Hig.6 tyz) Btfirok hbjdA enajiah ndBieMA JUHHtTHODUHinre ‘HBwatf
'(xg hMA jhhhA) HtTBdag tfHOtfogBdBH mh.luhl'i/6 hh'lh ‘HtTBirXg

A? . dZz
»
HmHHHJAH jhhh (£g) Bir*ok Xg "HHO/Xg Hirnah

W:

(f2) b= -3 W= A tuH

BJdng HBfHg Am HHHaif
‘hMDOA  SHOH3h HdBtfMA  JHHHfHOOHHI/'1/'G ‘HHtfHBIffIM £BdB<J)

7
(22) [x=—2Z2"1lz+ — Z-1M
J) 24 z £r
HH3
,r = f£S+ f?S+ £5
izv £\v 1*
HH3
Cvo— - 2
Yz~ 1z o be,
HH3
13 2 1 s9 L 5R
1&" 1< JJ + — 'Xx
HHO
zr IK Nvo-tx)

IEDI/HMAM  BIJH3BWBIMHOX JHHHfHODUHIrfG dBIfAg
(22) ‘lz=z nA= Alv—Ix = X

HfBfXg yeffHAg HABL'BIif
Awdotd) mHdHimBwiyB dBifBXBHHtrdooH MMIiroK Agqg «EHWBAHXfan
BjHOBXkAH (0 0 — ) JHHHHHODUHIZVG HHHmog dBI/BXBHHEGO
-OH ‘geirMBD HHHABirmHITBHAf} JHHHHABIrMA BXBHHtfdOOH IfBaSB
JHG HAhA JHHHAg ‘EHNBdAH gHAHXm.HITOD OdBSA HHITHODIIHfG

pnovogvdvu mvogdaunj -gpi § 9H
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eKH
pk 20k = L

6y aca XOy TeKHC./iHKAa rnnepSo”~a Hcj)OAa i<h;i3ah.
Arap.ua Y — I, cyHrpa X = m cljapa3 i"H~HHca, (3) hhht Kypn-
hhiuh SyHAafl Sy~iaAH:

Z~2X§' Tq ekn X2= 2p [Z + Ay

,- R y2 ! o e\
¥y ~2<0" eKH y"= - 2P [Z- )"
6y TeHr"aMa”ap”aH dnpHHqucH XO2z TeKHC/iHKAa Ba hkkhhhhch
yOz TeKHCMHK”a nspaSojia H()OAa tjn®aAH (rnakK~ 201).
Shah chpthh HXTHepnfi
TeKHCJiIHK ouash KecnS Ky-
paMH3:

A.X 4§- By -f-Cz 4~
+ D = 0. (5)
By ep~a 6h3 aftpHM hk-
kh ~o~"hh TeKmHpaMH3:
1) C=5~0 Ba 2) 0' = .
ct>apa3 KH.iaft*"HK, C="=0,
HbHH TeKHCNHK Oz yiMHra
napa”e~tb  6yji\iacHH. By
~o~Aa (5) A3H:

_ Ax + By 4-D
z= — c ,
6yHH (3) ra i*yScakK,
X Ax4-By + D
2~ 29 1 c =0 (6)

By MH3HI"HHHr JKHHCHHH TeKIUHpHIH yuyH M HH Ty33MH3:

M =52 ~ o 2gs A~

ACM3K, H3JiaHraH KecHM rnnep6o”~3AaH H60p3T.
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3 hah hkkhhmh “ojihh T6KiiiHpaMH3: C = 0. By )o;iAa (5)
1WiHI KypHHHIUH

Ax + By+ D =0 (7)
6y.'ra;iH, 6yHjxaH:
Ax + D
y= - r—;

iilyim (3) ra inryftcak, TeHrviaMaHHHr KypHHHuiH
*2 (Ax + D)2 _
2p 2B*q

|KM

(% -r,)**-t x- b'z-% =° <8)
~yMNajui. By sea napaSo™aHH H4)OAa "~H/iaAH, gyHKH 6yHAa
M = B\— AIC1= o.

liiHHr 6n;iaH, KecyBHH tckhc/ihk Oz yi*Hra napa;i.ie;ib  6yji-
1,SOMa H3™aHraH kcchm napaSojiaAaH HCopaT 6yjiaAH.

J. YTraH naparpacJ)®apAa i“uiHHraH My>;o0KaMa”ap;;aii Ma-b-
\<h, (5) TeKHC”HK (3) cnpTra ypHHMa 6yjiHuiH ynyH (6) Aa
*> Cy~HiiiH KepaK, eKH,

A= A — BZj— 2CD = 0. (9)

Dy MyHOca6aTra acocviaHHS, rnnepGo”iiK napa60/iOHAra
HMa Gy~raH TeKHCviHKHHHr TeHr*aMacHHH Ty3mu MyMKHH.
)\iaisHKaT, (9) hh SyHAaft e3Hui mymkhh:

fj-,2p+ :2f - §, (10)

'lyina KaparaHAa KOopAHHaTa”apn:

* - —t?. y» = zi=r (i)

'inih ny*Ta (5) TeKHCJiHKHHHr cnpTra ypHHHui iiyi*TacH 6y-

i hi, MyHKii (9) Ta'bMHH 3TH”raHAa (11) KOOpAHHaTajiap TeKHc-

iu«mmi ita chpthhht TeHr*aMaviapHHH KaHoaT~aHTHpaAH. ypHH-

Il ITKHCfIHKHHHr, HT.HH (5) HHHr KO3(j)J)HLIHeHTJiapH (11) A3K
diiii KZinnaAH:

4

p 9 q7D: Czu

JO I MS



-BH~g  JHHHHABtfMX BXBHHVJOOH 1/BaaB JHG HXhX JHHHAgQ "HHH
-wXiW ranraM xogoH hkhjhithbhg nmnwr jHHHti'HOirogdauHJ hit
-HB30M dH9 HBJdX £HDH3h HdeirMX — HHEHOI/'OgBdBII MHirogdauHJ
WBik BVda Xg HgBH HHBJHHtfHk XOgDH Btf({)BdJBdBU HBJIX/£ '8
*EHWBIimMM BHDHBX BJHhaxXMX HHmiil/Hto XOgDH HHXg BITHDBMHABI
MmBW  ‘HtfBrnHDaH OdseX HdBtfHh80DB JHHHABtIBWaxXDHO  IfHX
dBk Ba HtfHBWimoaM odseX HdBimhaooB jhhhbw9j.ohd dng
'HtTBI/Hgatf HdBIfHhaODK HIftoHEHh HdjXx JHHHxdHO
dBli-X HXhX JHHHXfTI 'HHHwXw mHirHM EBdB(J) HHdX >mdX3wW03J
JHHHdBtftoHEHh HdjX-1 XITI HHXdH[3 <HiBl/Xg BinfHOTOgBdBII MHirog
-dauHJ dBirX Ba HtfBirXg imook dBirtoHEHh HdjXx bh3xdhd hxhh
HBtr (81) Ba (/i) BIftOBJKHXBH mndag xBwynto HirdXx bj 2 Ba y
eHtfeiMg BtnrHovogBdeu HHi/ogdauHJ HdHg dBk HBtfdBi/toHEHh
HdjXx (81) Ba (/i) BtrnxBWfIHM dwg dBK jhhh g Ba Yy HXhX nh
-BJirXg yHd”™HxxH bxMXh ('z "6. HX) nbjhhito BVdBiriiHEHh (8i)
Ba (zi) BtrtrHOi/ogBdBn MHirogdauHj bxMXh ('z ‘1L ilx) ‘Hewatr

(15) vzz =

:HtfBMnh gniraH xbhhhb XgmX B'ffHBJdHx
-hbhXm odBeX HHdBifNm/JHdx X()X>K dng dBk hjbit (os) Ba (6i)

AA AA
"z x
0S
©) , AA AA
Y= >
v LA AA
'2z *
(61) b A d A
V= — T

‘hhdb ‘HHDirXg BirtweHh HdjXx hjbIT (8i) hm”
(/1) bxMXn (1Z "6 ''x) £BdB(]) Ih'C'BI/'HM BT70()H HHMHEHh
HdjXx HH1TDHM3X X{X>K dHg dBk HJIBtfdBIfXg ‘HBIVat/ ‘HI/BirHM
BtfOC)H HHMHITOHH3X HdHg dBk HBITdBI/BKBI/-JH3X HJBtf (8 f) B3 (/{)

i AA  AA

zz

@®1)

Ba

mndmnnai nndoi'idno nvgmdvi nhunxHtf



v _*=Aj_jLA
& A X
in)
bA _dA
y: 6-.: rX-

IHHHWAw mHIfHil EBde(])
gair HtiJI/vCg L'H30k HB'D'HOBIMXyBuAjl JHHHdBirBHBITIJHaX H/BHf
-BdI'l/ HhHHdHg HJBtfHyAM HH (9j) BITI/Ok Ag 'HHOirAg dISWBdBU
dbwMhhb y Ba y ‘hhithbithM £BdB(f> "hhjiwAk ranea BtfBMndBX

(91)

HHHOBWB1TJH3X JHHHt/HOfOgBdBU XHtfOgdaHHJ

<91) Ku  xiu

- HtfBirAg HBtfHAg HmHHHJAAji jhhh (£[) BiTicok Ag mhVbi'bh
-ud miiiTBHAH HBJirAg dHirAMHiTHaudau bjhMA jhhhb'hoi/’ogBdcu
jiiiirogdauHJ hh<lb ‘g = ,d HKHkAw jhg BffHDBdo dBL'niHi/-EHA]j/i

(H)

:HtTBirAg BhHJBtfHyAM HOBIMBI/MH3X SHtfDHH3X ITEdxaKBHir
jilHHI/HOirogBdBH MHirogdauHj HBjirAg BivmXM BJmHifBHAy (td
*U 'w) BtfHBJXG IMOaBir HBITHg tfOX3W HBJHBInfAM Btf 881 § 'O

*HITHBKIfAg WBk HdBimHO9H HHaBdHOtT JHHHA HAhA JHHH
-All[ ‘HfG HBJi/Ag wAirg.Bw BimdotoCH hjhi/MAh imHoax MHXUHifice
Bt/HOBdo HdBimHoan HirdAx HBrag dBmmifOHxax JHHHIdH3 '£

<81) lz—z (16— <gb (k—x)d

AHI/BI/Ag HBtfHAg HOBWBITIJH9X jhhhA BtfHDBXMAH (1Z Hx) JHHH
-“DHO/0OgBdBU MHi;09d3HHJ MH(J)OaAw BJHtJIHA'LBX JHHHfBWdOH

<21)

IHffBirAg 1JBVHAg H3BWBIMH3X JHHHMHITOHM3X BWHHAA HBJIA
«hbVhobxMAh (lz 1,(C Hr) JHHHB'Hoi/'ogBdBu HHirogdauHj bitbmchxbh

gnorogvdvu vnvogdaunj £f,[ §



0= [{[dm — lkv)z + iv];

. HBP (/)
(8) Fkdz = 16
HAhA HHBJirAg BtfxdHD bxMAh ('Z ‘1A HX) hmhATf
2 ‘0 = ?2{dm—"6u)z + Zhv
HM3
*0=('xdz ~ V) +}(dm—1Ikv)z + z2v
HM9

I'x + ;m)dz = Z'6 + ;v)
:EhwbAM bj (-0 HHdABi-Ag
(9) 'z yd—z ILA-f?2w = A HxX-\-"w — X

:hbir (g) ‘Htrevdx HdiA-i.

BJHIHh3 BUHHI/'dHg HH (g) BH («{/) HAhA

202 <™UT] JHHHAg 'EHHBUOX HHHdei/-BXMAH HBJHIBd
hA JHHH (f>) HBI/Hg JHHHAg 'HI/BI/Ag

©® ?

fi

,d u ui

HOBNBIMH9X JHHHMHS
-Hh  HdiAx HBJIA HBtfBItoAH ('Z ‘‘A 11X)

(fr) xdz «

< EHWBtfO HHdtfHHI/-
-Htl MHirogBdBU HAhA ITOOHW ‘CHWBUOX
HHHHJA MHdAdx3W03J JHHHABI/MHEHh Hd
-jAx HBJirAg BWHHdA bjhobxMAh (lz *:A
ilx) dodng JHHHxdHD HHdtfHHI/'"H'n Z
<HffBir
-hM  B/OCH HHdAtfHHIimTI HHaBdHOIr BtfOE
-BCf) BWBI/UH3X Ag BS HITBfAg zv. — 2A +
+ 7 HMHHHAAM jhhhA ‘BDHHITHK £BdB()
V — q BtfHDHhHHdHg HBtfdBI/,BNBI/\IH9X
(g) -HirBifHijatr {foz raem) dtTHHI/Hti
MHITOgedBH HDHhHHhA Ba (g05 ITMBm) di/HHI/'HtI MHfOgdaUHJ HOHh
-HHHMH ‘(SOS IfMBm) dtfHHI/HtI MHXUH/Z1/G HDHhHHAHg HBffdBI/U-dHD
HirgHxdBX HhHHMMH HBJHHITHto BVO(])H HBI/Hg dBtfBWBIMH3X Ag

® "Xog= A 1=4- o T=4h x

mndnimidi nndwidm nvgnidvi nhmuyff



‘hhhwAk HmmrAg (MHEHh

hmmh Btfirok hhdAdAx) Bi/'OQBdBii Ba BirogdauHJ ‘oumnre
BtfHHI/DHXaX &QX HOHhaAdHXIfBHAli JHHHXdHO HHdtfHHIfH'Il ‘gBdBM
BJdBIiVLBgBOOHAwW HJIBtfHOBdO HdBI/ XH3H nHCf>4)GO)i'* JHHHBHBfJH3X Ag

(2) '0=J + faz+ *az + z"D + t*8Z + zxV

:NVmMS9 BhHIBtTHHAM HDBWBI/JH9X HHwWAwWA JHHHxdHD HndirHHirHtt
HirgHXdBX HhHHMMH HBJI/Ag Stfai/VBdBII BIJHMA ZQ HOHhaOOB HAhA
JHHHAmM ‘HCBirAg HDHhaAdnxirBHAy JHHHxdHD HHdtfHHirHti bOThiA
-DHM9X &QX BWBI/JHaX (]) B3 HBB/HM BfONJH HHxdHO MHAITHHIf
-Hn  HBJi;Ag giravifBdBu bjhMA zg noHhaooB hbwAhA bhbimhsi

(n 0= (* ‘ac)/
BITHD

-BW3XOHD  HdBIi-BXBHHtrdOOM xdBM3tf HIBI/OEBC)) HMwAITXBW ‘I
*SHWBXX gndHXmHHBX HBIfHg dBirxdHD MHdtfHHIffI'n HirgHxdBX HhHHM
-hh Btfda Ag HtfHg -hVg HBJimdag BhHAMAX hhwAwA BBuDHd
-iAx dBtfxdHD XHdH'HHI/'Htl BtfHWHirAg HhHHMMH Ag JHHHgOXH}!

dVITILAHD HMdAtTHHLTHtI m §

*HITBirAg trHOfogedBH MHi/ogdanHJ hx
-himhi/ (jHHHI/HOiyogdauHJ Hi/'‘MBaox dng) jhhhA *‘BOimxc hhwh-bx
(2Z) Btrtrok HBJO" £HOM3h HdBtfMA JHHHI/HOI/,0gd3UHJ HITMBaOM
dng ‘MBwatT ‘HITBdag ffHOirogBdEH MHi/ogdsuHJ hhib ‘HtfBifAg

72 SA

HMHHHJAH JHHH (ZZ) BVLrOk Ag -HHDtfAg HITMoh

(SS) A=zyUIIl Id=-U 1
73 ZH

BJdng HBimg Am hhma3it ‘hhodA ehdh3li
HdBi/MA JHMHITHOfogdauHJ Hfmbbom dng ‘hhi/kbi/hM £BdBcE>

(z2) - ~z:"zz—fqz : 2+ N

,E - " 53

*z > > =
:(IH §) HVBIifAg HBITHAg

HDBWBIINIH3X  JHHHxdHD BtftfOk Ag 'EHHBAHXL'3M BJKDBxMAh (0 ‘O
IV —) JHHHXdHO HHHmMOg dBI/BXBHHtrdOOM ‘gBIfMBD HHHABIfmHIf

dvvidno yndgmvnfi -fpi 8§



-f rrp BJVHO3UHIW6 0 = zWzV— zi<hP + z"pzv + XPzq izt
ehhoithuox HxdBm mHifAg BWHHJA BjBdac™ zu — zz 4

4srt 4 s* AgmA jHHHMHiroHHSi o = 0 4 zj 4 6g 4 Xy ‘ozt
'"HKDHBI/'MhHB HdBI/BXMAH HBJmHO03J1 O(f

-BEA JHHHMHEHh Hdj/Jx ~~ = \— A= g— X HBI/'Hg JHHHAg
"0= 984 z\ —27"98+ 5%6
iHBJirHdag xdHD Agm~” sit7

*HHDIMUOX HdBITBXMXH HBJmBdhA
HBI/Hg MHEHh Hdi*Cx 0= f 4 ?2Z~ & ‘C==2Z 4 XZ JHHHAg

i"n =24 264

iHBJi/Hdag Bdacj)D Agm ~ 'git?
'HHDHBI/'Mh HE HdBITNHDaM HBJVAQ ~"HDOS.
HB'ffHMHI/'HD3H  HBI/'Hg  HdBI/'HHI/'DHMaX BXBHHffdAOOH JHHHAg

0= fzg — N84 -/9£ 4 ZX£
rHBJradag VHODUHinre Agm/j =

~rXBdogH HBff

-dBL-BWHH  HdBI-WHO3M HHaBdHOIC mog JHHH'D'HODHHIfl/g C)~

(jJxBdogn HBirdBirBWHH HdBi/WHDax mog jHHHtI'HODIimi/'i/'g 'gn?
tHITB~Ag BtrrnHHHdAN hbithbM hdbwbiAih 3.

BOT/OD JHG JHHHxdHD EHDEBXdBW HITgHXdBX HhHHM”H ‘frit7
iH'c'BL'Ag BtrmHHHJAM hblThbM hobwdi;

-JH3X Binroo JHG JHHHxdHD HI/'EBMdBW HIfgHXdBX HhHHHHH'glfr

dBIfBITBOBW Ba dBifiroaB”"

*EHHBITHM KHD3BX BJHhaAMA
HHmMHdNM>I13X HHHABIMHD3M HBI/'Hg dBITHHITDHJIDX JHHHABI/xdII i
HHdti'HHIZ'Htt  'gHHBI/BiryOt})  HBirdBi;trOX3W  HBJHBIZI/AM BI/HdoM()|

.. _JA £ i. D i sP
V.o Ixx ' KK Ixx
IHITBirAg BhHJBI/HHAM HdBin.'WM
-JH3X JHHHABITHHIrDHMSX BWHHAA HBJXA HBVHDBXMAH (1Z *'A *.V)
jHHHdBI/'dti'HHI/'HTi HHirogdauHj Ba mhxuhi/'i”/g mBmxA bjhAjh
'XBdOgH HBtfHHI/'DIOL.II
HBJirAg girainfBdBU bjhMA zq HHdA nndxaivoaj hbjhbiteh humi

(rn ‘(IXx 4 x) d= *AA
HBDODB BJ (8) Hli>

mndvmuai rwdvvidno nvgmdvi nhwrxutf



‘O= Ixd+ xd— g — MC
HM3
'0= d(Ix —x) —'6 —
HAhA HHBJI/X9
IXx — X = yiu
HBtr (9) HMg
‘0= d;iu —
:EHWBJHXHBLIA>l BJ
1 HH (O1l) HAhA JHHHXg 'HfBMHh HDBIVBI/MH3X JHHHHHAA XHdX3W
-03J HBJHBIfEH ‘BDI/HdBMHh dBtfdxawBdBH d BS V HBIT (C) BH (O 1)

(01 0= dw— liv

IHB'C' (6) HM9 ‘HI/BfAg BtftfOk HBJIfAg 0 = ~ B3e 7~9 ‘MBdaM Hra
-HmBirdng mvug hdbxMAh HhHHdng hobxMAh hhhhhmh HBJmBd

'WZ iraem 207 wmaem

fi

-hA  HBI/HQ XdH3 JHHHA HXhX HmHtfAg BMHHJA BJXdHD JHHHMHE
-Hh  HdiAx (g) eHffBif/Ag i/nook hdbxMAh (lz ‘IA ilx) HBJIJmBdhA
HBI/Hg XxdHD JHHHMHEHh HdiAx HBOO3B BJ (g) BtfHBJIACY Q — 1J

(6) o= 1
/ hbithA9

dvvidno yndgnnvnf] m{([ &



qirod BXXBM B'D'HOBHAIBEEH JHHHABII\LdH3 HI'QHIdBI HhHHH
—hh dBirxHBHHwdaxair HygnxdBx—g bs f AgmA hbjitheAx HE'cdef

-XH9HtIH(])4)GOM HJIBtfHOBWBIi"JH3X xdHD HtfgHXdEX HhHHHHH %
«dHtfxBdogn

HBU'mndHMMsX hhbitbobw Am itboMbn HBtfHgog Ag JHHHgoxH>{
*HffBImM etfo(J)H HHdBirHHdA HHdxawoaj hikJAx ‘gBdeM BJdBirxBgBO
-OhAw HIBt/HDEdO JHHHABI/\LH3HtIH(j)(J)60H HJIEIThA BWBIMH3X (j)
*hVehbitMhhb xdHD Hi/'gHxdBx HhHHHHH ‘BOimdag
bxMAh ehMMAx HBJfrg KHEOir nmnxA HBt/nxoA ‘hbitbobw .Wbhbir
-Mhhb HBimg xdBm ehMMAx hbjvAwA xdno Hirgnxdsx HhHHHHH BIT
-HBJBdBk BJHAg ‘HtrBirHM I50{)HM BDfHdag HdBIALBgDHH BJHABITHBJ
-IfoM JHHHHdHg HBI2’HdBIi,XH3HtIH(J)(J)60M JHHHA HAhA HMmMHHBIrMHHB
JHHHBWBI/UHaX (j) ‘MBWaJl' 'dHITMHirjOg BJAEirXBgOHH HJIBtfHOBdO
dBii-A HXtfsg ‘fiBNirXg Mniriog BJHdBireA JHHHHABI/\LH3H'riH(fx)G
-OH BNBLMH9X HHH3I/ ‘EHKBdXx HHHJIHL"dOg XH3HtIHC{)4)eOH EXHA
BTThA ‘gBdBk BJHDBWBLUHaX ([) JHHHxdHD HIli-gHXdBX HhHHMMH

<l) 0=J + + tDZ +
+ xIDZ + tx'az + zxzgz + z"8Z + zzeV + Z&AN + z*'V

:HtrBirX9 BhHJIBITHHAM HmHH
-HdAM  JIHWAwWA JHHHHOBWBIiMHaX XdHD HirgHXdBX HhHHMMH ‘I

dVITVhHAITUlI HHWXWA "£H §

H3KHdVEVH HHWAWQ
JHHHAVI'IdHD HIr9HI1dVI HhHHMMH

909 n-hHTien-H-Hvo Hyf



mHHOtfAg JH3X odceA HdBtfBWDaH
HBJtfHDaH HB'CHdBI/'MA BXEHHE'dOOX JHHHXHITDHN3X HE-WAg BWHHdA
-BtfEXMAH A ‘HHHHDITHHOX BXMAh HB'E'HAIn BtTUHODHHIri/'g QZf

0= zoz--MI + z*ZI (f
0= ZL+ zz92 ~ o'fel + s*8 (S
'2t9 + Z*e = zgi iz
'0 =tz — zzZ\ - z*8 + zx9 (I
:h h3hbitMhhb dBi/udHD heji/hM Btfoifw dBirBivBiMHax Agm~ gzf
"HHOI'HUOX HDBKBLMH3X JHHH>IHI/DHH3X HBJtfAg BWHHdA

cjhdbxMAh ‘99— » jnphhdAhoh 0= zzZl — rAf + zx£ 'PZf
*HHDITHUOX HDBWBI/UH3X JHHHHHIfDHHSX HEJtfAg BKHHdA BJHDBX

MAh (9 Z ‘9—) JHHHxdHD o0 = 9£ + zZ6— /9£ + zX\, £Zf
HHDHHfHM x0gDH HHAg <HtfBfAg

tjf = zlo— lIz) + z(q — 'A) + Z(v - *X)

HXBdI/BaH JHHHHDB({)

-ODBW BWHHAJA HBJITHEBHxA HBITBXMAh (,Z ‘jA Ity) BJBda()D Ag
"HBJirndag Bd94)D Z +.z{o— Z)+ Z4q — A) + ZAv — x) ZZP

*HHDITHU

-OX HXdBHT mHI/Ag BWHHAJA JHHHMHIi,DHX3X 0= Q + zO + Ag+

dvvidnj undQHnvnjj =(,([ §



*HfBI/Xg HBtfHXg HmHHHJAH ‘BDHBIHIAX HdBIrt/Bk HBJtf/Jg "HX dHg
ndBL-aohiz-A HBXBgonH bj *<( Ba IX bcljhAo ‘gnho HHdBi/oaBM nH3

‘0=J + V + lz) DZ +
+ @+ N)yDZ+ (V+ IX)'3Z2+ (g+ IN)(V+ Xfgz 4-
+ (o+ Iz)(v+ IX)zHZ+ (?+ lIz) @+ It)I8Z +
+ o+ Iz)*y + t{g+ *A)*y + ZAv + Ix)ly
IEHHKAM BJBWBIZJH9X (j) HHdABIfAg

O+ 12= 2 + 1A=~ IV-\-xXX= X

iHtTBirAg
BhHJBtTH$ AM HJEI/BtfAWdo”~ niHdHJ.mBWI/'B dBI/BXBHHVAOOH B'c'rok
HBJITHXHy -EHWEL-hM XBMMhP BJHmMHABJE” HBtfHBM JHHHHITHBmM BH
-BI/JUH3X BITH3B>KHXBH JHHHAg B3 EmMBdHXtfaH BJBXMAh (j Iq ‘v)
dodng HHHiuog jhhhA ‘gBi/MBO HHHdBirmm-BHAy jHHHHdBiIrMA
BXBHHCdoOH 1/'BaaB JHG HAhA JHHHA[J] 'HITIJBHyA SI/0d HHDODB'
mHdAHIimBWIfB dBtfBXBHnirdooH BtrrnHdHmnajL hhbwbi/Zjh3x (i) wBk:
Birds Ag ‘H3ffHIBtrHBJdHM>J31 HHMHEHh HdJG HI/gHXdBX HhHHHHJIN

) 0=J + zDZ + tDZ+ xIDZ+
+ &X*8Z + zXZ9Z + z"~gz + Zsy + zZ<zV + ,arV

HH3irXg HBJirwdag hobwbit
-JH3X HHwWAwWA JHHHxdHD H/gHXdBX HhHHHHH ‘HHIimBIffIM £BdB<J)

HDVWVUMHH1 HVJILVIODHH VJdYIfH/f
girairirvdvu JHHHiIdHD HiraHidvx hhhhnhh ‘OH §

*HHHNAMM HmHfAg HBJHBIBAHCB BJdBir
-MHEHh HdJ-X-l- HH9 IVAKHBW 'HHMHMBK JHHHMHEHh HJHI/BK gBdBM
BJHABITXBWHHM  JHHHHABIfXH3HLIHGjj(J)JGOH BWBLJIHSX (/) ‘BXXBgi/y
‘HITBirAg HL-gHXdBX HhHHHHH MHEHh HBJHBI/EH ‘HBIMa™' -HtrBirAgi

(2) O=J+ 6DZ+ xDZ+ ~"gz + zKzy + zx'y

‘BOHHITHM EBdB({) 0 = 2 BV ([) ‘HtvBI/NnM BO({)HX

BDHBirMHHB HWHD9H HBITHg HJHITOHH3X &QX ‘HBIfBDBW ‘HBIfHg H3BX

-dodng HBZHdBI/'HHI/'OHH9X BXBHHU'dOOH JHHHXdHD (j) HAhA mHtfnM

xogoH HHAg ‘XBdogn HBirMnEHh ndJG HirgnxdBX HhHHHHH hbw
-AKA HWHD9H HBIfHg xdHO (j) JHHHHHL"OHH9J. gBtfHBM dB~( 'f

<XBdogn

HBffHIfOk HHDAoAx JHHHH3BW9d09X HJIBI/HDHdJAXx dEITBHHHHACcf) HIT

-dhhhc dng JHHHdairHg HBJi/~g wAitt-bn hbii'ehi/'bhb xBgBDOHAw Ag,

mvndvevu rtnwfiwfi sunndvvidno nvgnidvi nhunxxfj



(9) *0‘z‘rt'*)/S= 'fy + */z+ Vrt + XX

rHtfBIfAg I1fHDOk BJKHXBH AgmA ‘MBD’
-mAto BdJHAD ‘gndHXHBuUXM bj ) ‘z ‘/f ‘X Hvvug gnxdBx gBi/rnog*
HBtTHOHhHHdHg HHHHCWOX BtfBHHH JHHHHdHg dBk HBVdBI/Ag HM3

( I+ Z£ + -*10 = \f

o + zV + i - x=m = V
‘fo + z'g+ rtv -
‘J.b + + 6eg - yVvV =V

iHI/'ei/'Ag HBITHAg ‘bohhi/o

BITHDOk HHDAoAx HBXBgOHH BJ ~ ‘Z ‘A ‘V HBI/hX ‘gHIfHto B~O”™H
HBL'Hg /g BhBMOHM HHHHONOX UBh JHHHBWBIIMH3X Ag dBJy

*HTTBHBITHB BJBWBI/JHOX (j) BHK BWBI/UH3X Ag BffHBJIfAg \ =}

(fr) ‘0—-33+ }7*0z + tf20Z+ x'0z +
+ 6xyz + zxzmgz + zKIBZ + Zzy + zizy + zly

‘HtfBirAg HBffHAg HmMHHHAAM jhhhbjvbl-jhsx (i)'

BPirok Ag eHtfBi/HdHXHBIMB bjbwbl*jh3x hitohhhc dng hhA HBI/Hg

HWBirda dBITBXBHHirdOOH (}) HhHHXdAj- HAhA HHOirAg HBiyAto hM
-HgXBX JHHHHOBWBITIJHIX XdHO HhHHHHH BtfdBtfL'BWB HIfdAX £

*EHNBXHACH HBI/Hg HWDH nXHBHHWA3X3IT HHhHH* HHHOHhHHM

-HH B3 ,XHBHHIvd3X3ir BXXBH* HHHDHhHHdHg HBt/dBIfAg BhHHUAH

€Hg -HITBirHHair HXHBHHWHJHOHtr JHHHHABIrtTBK HI/aOhirA  HHHH

JHHHHOBNBfIH3X xdHD (§) HOHhHHHHH HBJIfAg HIOHHW  JHHHHX

-H3W3Iff J JHHHA B8 HXHBHHWHd HO HV JHHHHOBWBI/UH3X xdHD

HirgHXdBX HhHHHHH (y) HOHhHHdAHg HBCdBI/XHBHHWA3X3tf Ag

sV I8 =8
(8) ‘& 2v
Aa K lv

j z0o » 'o
oW I8 B
(S) z0 '8 2/ £3
DB B8V

dvvnhufimlii nnwfiw/( gpi §



460 § 146. Mkkuhhu tciptu6au cu'prnum remAaMacu

Axxx4d A2\ 4 AR\ + 2Bxyxzx+ 2B2xizl+ 2BXlyl+
2(/4 4B -j-BX4 Cj)xx-f-2(B&aa --ADb +~Bx -j- C3 yx 4~
4-2(B2a-|-Bx - AZ -)- C3 zx-f- Aid" A~ -~ AgC~ 4
+ 2Bxc + 2B2ac 4 2Bdab + 2Cta4 2CH 4 2Cx 4 F = 0. (2)-

Arap K)topHAa aft™./iraHHa (1) TeHrjiaMamiHr nan tomohhhh
2/ (X, Y, z) (Japa3*H"H6, yHnaH X, Y, Z ra HHcSaTaH xycycHH ~och-
jiajiap oni\6, cyHrpa X,y,z hh TapraS twjian a, b, c ra a*Marn-
THpH.ica, KyfiHAarnna 6y.7ia,nH:

fx(a, b, ¢)= Axa+ B+ B2z +C1,
fy(@a b, c)= B3a4 A2+ Bx+ C2, (3).
/'(a, b, c)= BZa4 B+ A.f4 C3.

(2) HHHr 030,2. ~a”H 2/ (a, b, c) ,naH HSopaT, ht>hh

2f(a, b, c)= Aid2+ A2D2+ Asc2+ 2Bibc +
+ 2B2Zac 4 2B3ab 4 2Cxa-f-2Ch+ 2Cx 4 F. (4)

(3) Ba (4) ra Ba yTraH naparpa”ztarn (4.) ra acocaH (1) TeHr/ia-
MaHHHr KypHHHuiH 6yHAaH 6yjia,n,H:

/4iXj 4 A2yR+ A3\ 4 2Bxyxzx4 2BXxzx4 ~ XiYi -J-
4- 2xJIx (a, b, c)4 2yx/' (a, b, ¢c)+ 2zl z(a, b, c)4
+ 2f(a, b, ¢)= 0. (5)

By TeHr~iaMaHH (1) TeHr*aMa 6n”aH co~hhithphS tjaparaHAa”
Ky pa\iH3KH:

1) yHHHr HKKH y./IHOB./IH 3%a,ZyiapHHHHr KO03(J)C|)HU,HeHTJiapH y3-
rapMafi i~o”raH,

2) SnpHHHH y"HOB”H ~aMapHHHHr KO03(J)(j)HIIHeHTapH (1)
TeHr*iaMaHHHr Man tomohha3h X, Y, Z ra HHcSaTaH o”~HHraH
xycycnft ~ocH”a”apHHHr x = a, y — b, z= ¢ Gy?riraH xycycnft
AHftMaTJiapHAaH HSopaT Ba

3) TeHr;iaMaHHHr 030A ~ajm (1) TemviaMaHHHr nan tomohh-
Aa x, Yy, z ypHHra TapraS 6njiaH a, b, ¢ nn i*yfl[HmAaH hhi~h
HaTiiyKa”aH H6opaT.

(5) TeHrjiaMaHHHr ahckphmhh3hth 5%M xyjuw aBBa”rn (1)
TeHr*aMaHHHr ahckphmhh3hth 6yjia.aH, htjhh napa””ejib a™Maui-
THpHLUAaH HKKHHHH TapTHS”AH CHpT TeHTJiaM3CHHHHr AHCKpHMH-
HaHTH y3rapMaHAH, hi.hh HHBapnaHTAaH HSopaT. Xa”H”aTAa (5>
TeHr*aMaHHHr ahckphmhh3hth SyHAaft 6y~aAn:
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Al B3B2f x

B, A2B, /;

A =
b2bxa3f2 ©)
fx fy /, 2/

By AeTepMHHaHTHHHr Shphhhh ycTyH a”eMeHT”apHHH a ra,
hkkhhhhchhh b ra, yHHHHHCHHH C ra KynaHTHpH®6, cyHrpa yyiap-
HHHr HHPHHAHCHHH TypTMHHH yCTyHHHHT MOC 37ieMeHT~iapHA3H
-raflHpHg o~aMH3. By *o0;iAa TypTHHHH ycryHHHHr Shphhmh s;ie-
MeHTH

Ax B3— Bz

fx

syj\aw Ba yTraH naparpa(f)AarH (5) ra acocaH 6y Cxt ra TeHr
*6y”™aAH; rnyHra yxrnaui Typthhhh ycTyHHHHr hkkhhhh Ba ynHH-
hh sjieMeHT?iapH C2t, C& ra TeHr6y;iaAH; TypTHKHH ycryHHHHr
Ko”~raH a”eMeHTH 6y~ca y

2/ —(«/* + bfy + COFz)
<ByjiaAH, 6y sea Sft"ep TeopeMacnra mvbo~hk tft 6y;iaAH.
IlyHHHr ynyH (6) HHHr KypHHHuiH (t — 1) SyHAafi 6y.rcaAH:
Ai B3 B2Cj
Bs A2B\ C2
Bo Bx i43 C3 ()

fx fy f. ft

By AeTepMHHaHT ycTHAa ~aM ~thth KaSH aMa™apHH 6a>Ka-
paMH3; onhphhhh fty;i s”eMeHT?apHHH a ra, nhkknhhhhchhh b ra,
yHHHHHCHHH ¢ ra KynaftTHDHS, cyHrpa y”~apHHHr iinrHHAHJiapH-
hh TypTHHHH fly"HHHr moc 3JieMeHT”iapHAaH aftnpHG 0”aMH3.
By ~o;ma:

At B$ B2

A= B3 A2Bt C2
Bo Bt ™3 C3
Cl C2C3F

6y sea (1) TeHrviaMaHHHr A AHCKpHMHHaHTHAaH HSopaT. flewak,
A= A



-BH JHHHHDBXHHHH HBJIfOM HdHg HBtfdBL*BWBI/\IH3X (9) Bt/'dBJB (B
:hhhwAw HmHi/-Ag. irok hhxh Btfda Ag -HtrBi/-Ag HdefEBHdew ij/dm
£HDH8h JHHHXdHD BtTirOk Ag BH HITHBWI/-Ag MHHB HdBI/BXBHHI/doOH
jHHHGBJidBiv ‘BDirAg 0 = BB ‘0= *2 ‘0“ 12 ‘0= 9 BI/dBjy (g
*(xBdogn HBirdcirtTHOIr
—ogBdBH — dBi/Ag) HtfBfAg si/wi/BdBU BMkiienh HdiIAX dng hdbit
—BhA hh9 HtfBi/Ag giraiffBdBH odBeA g dBfHHiroHMax (9) Btfirok Ag
*HiTBI/Ag bitbxMAn HBIimBirtoeA EHDHah HEBxdBW JHHHxdHD ‘gnif
—Ag BJ6 BIXBWHHM BXXBH £HDHO9h Hdng HB'C'HdBI/BXBHHirdOOH JHHH
-EBHdBN BffHBJBWI/Ag hdk Btflfok A ‘BDBWI/Ag JH3X BJIfOH HdHg
BITHBJBIMirAg hak HBtfHdBI/\LBdAD JHHH (/) BH O = 9 dBjy (b
*(dBIOAHOH ‘dBI/ITHOI/OgdaUHJ ‘dBI/ t'HODUHI/'I/'G
— dBI/Ag) HtrBL*H{J3ir xdHD HIfEBJIdBW xdHD HBtfHAg BH HtTBL"
-Ag HEBMdBK toHHB (BffB<})ODBN HI/M3h) BHHJdHg JHHHxdHD BtTI/Ok
Ag ‘HBWatr ‘H/BIY/Ag BJG BIJXBWHKM HIfHah MHHB HdBITBXBHHirdO
-OH JHHHEBHdABW BtflfOk A ‘BDBWI/Ag JH3X BJtfOH O dBjy
:Mhc{)OhAw BJdBI/‘B5KHXBH HBJfHdBM
-Hh Btr 911 8§ HAhA HHBJirAg XBdogH HBEHDBXMAh HBjniHD3H JHHH
-HHI/DHH3X hA KBk HEBMdBW JHHHxdHD HtfgHXxdBX HhHHXMJ/J "HtTG
HBJirHdHmnax hdbxMAh hbjiiihd3h jhhhmhi/,dhm3x hA bit 9H §

*D '8 A *V D A

Dovsa — =9 " BDsa —=2H9

D & VvV a IDV
(8)

V & D V »xa -

CNND —=90 "lazxa =9

a s:a ID a \Y

BtfHAg

@ V0 g=q v

‘oDHHITHM EBdB() O ‘q lv HHHABIfBXBHHITAOOH
JHHHEBHABH IgHh3 HHABITBKBITIHOX (9) HtfBHBIfMHHB HBI/Hg HUIHI/
-HD9H JHHHHHITDHHOX hA HJBC (9) HEBMdBW JHHHXdHD HI/gHXdBX
HhHHHHH ‘HBKatf sHHBirHM BtTOWJ)H HHITDHHOX ‘gHIfAg HI/"B>KBdBtf Hh
-HHdng HBXBgDHH bj Z ‘A ‘'r Hdng dBk jHHHdABiI/BWBirjHax Ag

(0= D+ zeV + &Fff- X4
(9) ‘0 D+ zIff+ *zV- Xsa

1 ‘0='J+z2 + 6*8+ xIV
* xbd£3 gHHA?

hh (g) BAJH/CD ‘gHsa z ‘A 'X BJHHJA jhhh O ig ‘v hhs 'HtTBi/Ag

ggfy noisndvevu nnwfiwH eunHdvvidnj nvgnidoi nhtrnxxH



<e) 0=0? ‘q ‘0)7 ‘O=0'g v)K 0= (p ‘q 'v)rd
BtTHBJI-Xg BITHEBHdBW JHHHIJHD BXMAh (o ‘g ‘v) HBDODB BJ (3)

o) o= Clq Iv)fz +
+ B3 ‘q'v)pzz+ (0 lg ‘v) KIKz+ (0 'q 'v) A Ixz -f

+ IXgz+ lzxmgz + xzl6lgz + \zV + ¥V 2V + \*IV

:Mhc{)JohAw bjbhc
-HXBH HBJIfHdekHh Btf(j)BdJBdBII HBJXA etflfOk Ag ‘BDHHIfHM £BdB({)

o+ lz= z ‘q = A v+ 'X=Xx

HHH.B ‘BDL-HdHXI/aH BJBXMAh Ag Hmog dBI/BXBHH'ff
-doo>] "HHwAg bxMAh dodng (0 'q ‘v) mhi/hbi/n™ EBdBtJ) HtfHg
'HtTHBWIfAg HdBI/'BXBHH'ffdOOH HhaAdBJEA HIfBJKBdBC HhHHdHg BITHD
-BFIBIfJH3X jhhhA BVIfOk HBJtfAg BITHmMOg dBIfBXBHHtrdOOH HEBH
-dew JHHHxdHD HirgHXdBX HhHHHHH IHBW3{]' "HHHwAw BtTHBJIfAg

() 0=J + fc*gz + zxmz + zfrgz + zV + BN + Z X
HmMHHHJAH JHHHBWBI/UHDX E3 BfrHBJtfAg

(S) 0=e ‘0=2D ‘0= 1D
HHH.B ‘BtfHBJHBIfHB BJ
-1/0H HABU\LH3H'riH({)(J)eOH JHHHABIi'BXBHH'E'dOOH HhaAdBJEA HITB>KBd
-BIT HhHHdHg HJIBtfHDBWBIMHDX (1) JHHHxdHD HIfgHXdBX HhHHHHH
bdg Ag ’'HBdan HmHiZan HdjAx bxMAh (z— ‘A— IX—) BtrxdHD
A bjbxMAh (z ‘A ‘r) dng dbok HJIBtrxdno Binrok Ag -HHOu-Ag
HEBHdBW JHHHxdHD Hmog dBI/BXBHHITdOOH ‘HHfHBirHM £BdB(J)
*EHWBUOX HHHmMHIMAg HEBH
-dBw JHHHxdHD Hmog dBi“"BXBHHirdooH HBi/Hg xdBm HBirHBM Ba

(1) 0= J + z*0Z+ 6DZ+ X'0ZJr

+ tosaz + zxzmyz + zt'gz + 2V + z&V + sV

:EHWBL"O HHHDBWBI/UH3X HHWAWA AgmA JHHHxdHD wv
-gHXdBX HhHHHHH ‘gHxAx BirdBEBH HHAg ‘HHDHHtfAg BJHHHH JH3X
bitbxMAh A HdBXBa dng dek hbjxX hblThA JHHHXdHD ‘hhhlTbi/hxhb
HHBXMAH HBtTHAm ‘gatf HEBHdBW JHHHXxdHD HH<LB ‘HirHBi;MBD HHHh
-Ah eX WBk HAhA dBirxdHD HirgHxdBX HhHHHHH ‘el/da Ag ({mdaBx
HJBtTHDHdjAx HEBHdBW JHHHMHEHh HAJG HIfgHXdBX HhHHHHH

HEVHdVW JHHHXdHD HLT9HXdVX HhHHHHH 7.H §

nevydvw zunnidno nvgmdvi mm M tf '/E/ §
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TH>KacH 6yvica, 6y ~o”aa yna;ia T6KHC./IHK y3apo 6np TyppH hh-
3hk Syflnqa KecnuiaAU Ba 6y HH3Hiyiarn ”~ap 6Hp Hytp-aHHHr
KOOpflHHaTa”apH (6) TeHr*aMa”apHH i*aHoaT~iaHTHpaAH; 6y hh3hi®
MapKa3 HH3HFH Aefin-aaAH (SyHAaft cnpT~ap — a”™nnTHK Ba
rHnepfio”HK u.H/iHHAp.'iapAaH uSopaT 6yjw6, y~apmiHr y'K”"apn
MapKa3 HH3HFH 6y/iaAn) Ba 6) arap (6) TeHr*aMa”apaaH hkkh-
TacH yHHHHHCHHHHr HaTH>KacH 6y.nca, y ”~o”™Aa (6) HHHr yna-
aacH jaM 6np TemviaMara afijiaHHS yna”~a tckhc”hk y3apo
6Hp~auiH6 KeTraH 6y;iaAH; 6y tckhc”ihkhhht ??ap 6Hp Hy~Tacn
CHpTHHHr MapK33H 6y~"H6, yHH MapKa3 TeKHC.IHTH AeflH-
jiaan. By ”“o”na (1) CHpT HKKHTa napa;uie.Z/ib TeKHcnHKAapra
.aacpa”raH SyviaAH.

§ 148, HKKHHHH TAPTHEJ1H CHPTHHHr MAPKAS3rA
HHCBATAH TEHrJIAMACH

Oapa3 “H.aft.iHK (a, b, ¢) Hy~Ta 6epH;iraH 6y;iCHH. § 146 ra
MyBOc|)HK yK~apHHHr flyHa”Hm”apHHH ca’\aﬁ, koct aTa.iap
m6oihhhh 6y Hy~Tara KeJiTHpn”~ca, ht>hh chpthhhi »i TeHr—
jiaMacH”"a

x = Xt+ a, y=yit+tbh, z= zt+c
(Hapa3 h'H"iHHca, TeHrviaMaHHHr KypHHHuUiH 6yHaaft gyviaAH:
AxX\ + A2y\ + A3zx+ 2Blylzi+
+ 2B2xxzx4- 2B3x1yl+ 2xj'x(a, b, c) +
+ 2yj'y(a, b, ¢) + 2zj'z(a, b, ¢) + 2/(a, b, c)=0. (1)

Oapa3 1i™HJiaH/iHK, CHpTHHHr aHHK MapK33H Sy~CHH. ArapAa
mCHpTHHHr M3pK33HHH HHrH KOOpAHHaTS”Sp 60HIHAa, HTaHH (<Z b, C)
Hyi~raAa Aeb (Japa3 kh~hhcs, yTraH naparpacjDra MyBO/H":

/'@ b, ¢c)y=10, /' (a, b, ¢)= 0, f'z(a, b, c)= 0.

Sch Sy”apHH ohh6 e3raHAa:
Aid + Bd-j-Bx+Ci= 0, 1
B3+ Ad+ Bx--C2= 0, | (2)
BZi+ By -~-AZX-fC3= 0. j

LUyHHHr 6hn3h 6y *o0;iAa (1) TeHr.iaMaHHHr KypHHHuiH SyHAaft
«6y”™aAH:
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AeOH.naAH. ByHAaft Tyrpn hh3h”~hh — chpthhht jjap 6np Hyi~TacH-
ra ypHHMa 6y~raH TyrpH hh3hi™ Ae6 (J)apa3d ijh™hiu. MyMKHH.

§ 151. yPHHMA TEKHCJ1HK BA HOPMAJIb

<t>gpa3 i"H"afl*HK, hkkhhhh TapTH6™H cmpthhht TeHr;miacH
CepH”~raH Sy~CHH:
Atx2+ A2y2+ A3z2+ 2B,yz -j- 2B,XZ -j-
+ 2BXy + 2Ctx + 2C% f-2CZ -j- F = 0. (1)
By cnpTHHHr 6Hpop (Xu yu z,) Hy*Tacnra ypHHMa Sy~ iraH
Tyrpn- HH3H”apHHHr reoMeTpHK ypHHHH TonaMH3. BepiwraH

(xt, yu zX HyKTaaaH yTraH TyrpH hh3hkhhht napaMeTpnK TeHr-
~aManiapH 6yHAaft 6y;iaAH (8 149):

X=Xi+ ms, y=yi+ ns, z-= z -fps. (2)

Dy'HKKr 21**i~;r,6H”~aH ynpamraH HyKTa”apHHH TonflMH3. By-
HHHr ynyff -r Ba (2) hh gnp”HKAa eHHiura TyFpH Ke”a"H.
(2) AaH x, Yy, z HHHr H($>OAajiapH (1) ra iyflH~ca, § 150 ra My-
bock hk:

Ps2+ 2Qs4-R — 0 (3)

SyniaflH [§ 145 AarH (5) ra i”apaHr].
KyfiH~raH rnapTra MyBO()H”™ (XX, y,, z,) Hyi~Ta cnpTAa 63$ji-
raHH ynyH
# = 2f(xu yu zt) = 0 4)
SyJdia/iH. By ~o;iAa (3) hhht KypHHHUiIH SyHAafi 6y”~a;ui:

Ps2+ 2Qs= 0 eKH s(Ps + 2Q)= 0,
eKH 6yH,naH
S, = 0, S2= - 2g.. (5)

s= 0 6y~iraHAa (2) ra acocaH Tyrpn mh3h~hhhf cupT SH.naH
ynpamraH (Xu yu z,) Hyi“TacH *och;i 6y”a;iH. Tyrpn MH3HI"HNHF
CHpTra ypHHMa fiy"HmH ynyn yHHHr CHpT GH/ian yMpaiuraH hk-
khhmh Hy~TacH SnpHHMH Hy~TacH Cn”aH 6Hp;iauiHiuH KepaK, 6y
sea s2= 0, eKH Q = 0 6y.nraH ~o0;iAa MyMKHH:

Q = mfx(xv yv z3 + nfy(xv yv z13 + pf'z(xv yv z,) = 0. (6)

(2) Ba (6) AaH m, n, p MHi*apH”~ca. H3%iaHraH reoMeTpHK ypHH-
HHHr TeHr*aMacH ~ociw 6y;iaAH. ByHHHr ynyH (6) AarH m, n, p
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hh (2) AaH yviapra nponopuHOHa” 6y~raH: {X — XX, (Y —v.),
(z — zX 6hi& a™MauiTHpaMH3:

(x -x Dfx(xv yv z3 + (y -y Df'y(xv yv zX +

+ (z~ Zi)f'z[xv ywv 2i) = °- (7)

M3~aHraH reoMeTpHK ypHHHHHr TeHr-rcaMacH rnyHHHr y3H
6y;iaAH. By aca TeKHC;iHKAaH H6o0opaT. LUyHHHr ynyH yHH cupT-
HHHr (Xt, yu zt) Hy~TacHra ypHHMa tckhc”~hk AeftH.rcaAH.
CnpTAarn (x,, yu z,) Hy*TaAaH yTH6, my HyKTaAarH ypHH-
Ma TeKuc"HKKa nepneHAHKy~Hp Sy”~raH Tyrpn hh3hk HOpMa”b
AeflnaAH. (7) ra acocaH yHHHr TeHr~aMacn inyftHAarHHa 6y;iaAH:

X — X, = y —vyi z — Zi

f'x’\yy|. *,) f'y(*v yv ZO _ fz(xx-yvzi)

§ 152. fIHAMETPAJI TEKMCJIHKJIAP BA jJJHAMETPJIAP

1. <J>apa3 KH"aft*"HK, hkkhhhh TapTHfiviH cwpTHHHr TeHrjia-
wacH SepH”raH Sy”~CHH:

Nix~- -A%23 Z*£2BVz 2BXz 4
+ 2BXy + 2Cix + 2C¥ + 2Cx + F = O. 1)

BepH”~raH (m, n, p) fiyHa*nmra napa”e”b Sy”~raH ~aMMa
BaTap”~iapHHHr reoMeTpHK yphhhh TonaMH3. Arap (m, n, p) fiy-
HajiHiun acHMnTOTHK 6y;iMaca, 6y ”o;iAa y ftyHa”Hmra napa”i-
~e~b 6y~raH ~ap 6np Tyrpn HH3HK chpthh yMyMaH hkkh Hy”-
TaAa ynpaTaAH.

y3rapyBHH BaTapHHHr ypTa Hyi*"TacHHH, ht,hh H3”aHraH reo-
MerpnK ypHHHHHr Hy~Ta”apHAaH 6hphhh M (x0, y0, zQ (J)apa3
KH.ISMH3. By HyKTaAaH yTH6, 6epH”~raH (m, n, p) flyHa*nmra
napa.zi.ie.nb 6y;iraH TyrpH hhsh”~hhht napaMerpnK TeHr.naMa.napH
6yHAaft Sy~aAH;

X = X0+ ms, y= y0O+ ns, z= z0+ ps. (2)

BaTapHHHr cnpT 6n.naH ynpamraH (xu y{, z4 Ba
M2(x2 y2 z2 HyKTa”apHHH aHn”nanAnraH napaMeTpHHHr Sj Ba
s2 MHflIMaT?apHHH Tonnm ynyH (2) hh (1) ra i*yhmH3. By ”~o”Aa
(8 148) s ra HHc6aT3H SyHAaft TeHr*aMa ”~och;i 6y.naAH:

Ps2+ 2Qs+ R = 0, (3)
6yHAa
P —Axr + A2aG -f A3p2-f 2Btnp -f 2B2np + 2B3mn, (4)
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g = mfx(xQ y0 zQ + nfy(xQ y0, zQ + pfz(xQ y0 z0, (5)

R = 2/(x0, yO, Zq). (6)
1) <Papa3 ~H7afirHK P=h 0, s, Ba s2 (3) hhht H;iAH3;iapH
<6y"CHH; 6y J%o;iAa
x = x 0+ /ras,, X2= xQ-\-ms2
% yi = y0+ «si, y2==yo04-«s2 (7)

Zi = Zo+psu z2= z0+ps2
M (x QO yQ z0 Hyi"Ta M XM 2 BaTapHHHr ypTacHAa Sy~raHH ynyH

Xj + x2 2x0+ m (S) + s2 + s3
Xa 2 2 01 2

m6kh 6yHAaH

iuyHra yxmam
rcN~+x”N = 0, /7°k+LE2_= o.

m, n, p SnpAaHHra Ho”ra TeHr 6y”~a o/iMaraHH ynyH

si+ s2= O0;
HKKHHHH TOMOHAaH (3) A&
, 2
S1+ &2— §~

JleMaK, Q = 0 eKH

mf X (Xo. WZO) + nfy@m<. yp zo) + pfz (xo )Ozo) = o.
H3”~aHraH reoMeTpHK ypHHHHHr TeHr"aMacH myHHHr y3H 6y-
Jiaw- ArapAa y3rapyBHH KOOpAHHa'ra®apHHHr pojinhn yfmaraH

A-0> YO, ZOhnh scKHHa X, Y, Z ra a®*wamTHpH”ca, TeHr/iaMaHHHr
j<ypHHHmMH 6yHAafi Gy~aAH:

mMAX-Y. 2+/i(*> V. z)+pfz(x, y. ) —Q )

€kh (8 149):
f-53y + BZ -j- Ct)ym -|-
—B%x A2 -j- B\Z -j- CN n -j-
+ {BX + B+ AZ + C3p = 0, (9)
eKH
A'x+ By + Cz+ D'= o0, (10)
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6yH.ua
A' = Aytn -f-Bzti + B2,
B'—B3dn+ A2+ B, (11
C —B2n + Bxi (- Aap,
D'=Cxm+ Ch+ C3p.

(10) TeHiviaMa tckhc”hkhh H(})OAa i”H;iaAH. LLIYHHHr 6HJiaH H3-
jiaHraH reoMeTpHK yphh (10) TeKHc;iHKAaH n6opaT. Yhh 6epn;i—
raH (m, n, p) ftyHa”Hmra KymMa 6y./iraH AHaMeTpaji tckhc~hk
Aefln™aAH.

P Ho~ra TeHr 6y~MaraH xo.iAa (10) TeHr*aMaaarn A', B', C'
KO3@4)HHHeHT~ap 6npAaHHra HO.ira TeHr 6y.na o-aMafiAH. "ai“H-
iraTaH, (11) TeHMHK~”ap/iaH aBBa”rn yHTacHHH Tap™6 6H”aH
m, N, p ra KynaftTHpH6, cyHrpa yjiapHH i*yuicakK:

A'm --B'n+ C'p — Axm2+ AX2-f-Azp2+
+ 2Bxap + 2BZ2mp + 2B3nn = P;

A', B\ C 6HpAaHnra Ho”ra TeHr 6y;iraHAa P = 0 6y~ap sah,.
*cviBbyKH IMHJiHHraH cj)apa3ra MyBO(J)HK P=£ O.

(9) TeHr~iaMaHH &8 146 Aarn (6) 6n”aH cojihhithph6 icaparaH-
Aa KypaMH3KH, m, N, p hhht hxth&phS i*HHMaT”apHAa hkkhhhh
TapTHB62H CHpT MapK33HHHHr KOOpAHHaTajiapH (9) HH, HT.HH AH3-
MeTpani TeKHCNHK TeHr“iaMacHHH “aHoaTJiaHTHpaAH. jJe&jaK:

Hkkhhhh TapTHG6;iH chpthhht MapK33H 6y~raH ~ojias yHHHr
Y$aMMa AHaMeTpa.fi TeKHC”iHK”iapn chpthhht MapKa3HA3H yTaAH;
HKKHHHH T3pTH6.fiH CHpTHHHr M3pK33 HH3HFH 6y.fird3H HO.fiA3
yHHHr ~3MMa AH3MeTpa.fi tckhc”"hk”"sph my MapKa3 hh3hfh 6y-
finna y'TaAH; hkkhhhh TapTH6.fiH chpthhht MapKa3 tckhc”ihth
6y~raH ~o”Aa yHHHr ~aMMa AH3MeTpa.fi TeKHcfiHK./iapH 6np./ia—
ihh6 KeTaAH.

2) 3hah $apa3 i*H7iafljiHK P = 0 6y;iCHH, eKH

Atm2-\-A2+ A2+ 2BXRip £2A2np + 2BImn — 0, (12)

HbHH 8§ 149 ra MyBoedjHt; (m, n, p) acHMnTOTHK flyHa™Hui 6y.fi-

chh; 6y ~ojihhht Q = 0 Ba R =0 eKH Q = 0 Ba R = 0 6yviraH

r"o”NiapHHHr reoMeTpHK Ma-bHO”apn § 149 Aa TeKuiHpn”iraH sah.
(12) TeHMHKHH 6yHAafl ~h;ih6 e33MH3:

(Axm+ B3+ BZ2p) m -+
+ Ban-fA2h+ BXx)n +
--(B2m Bz -f-AP)p = O,
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I

6kh (11) ra MyBOQ)HK -
A'm + B'n+ C'p = 0, (13)

H'bHH (10) TeKHCMHK (2) TyrpH HH3HKKa napaji;ie;ib 6y.iaAH; hk-
khhhh TOMOHAaH 6y TyrpH hh3h”~ TeKHCJiHKAa eTraH (xO, yO, zQ-
Hy~Ta”aH yTaAH; AeMaK, Tyrpn hh3hk tckhcjihkas eTraH Sy-rcaAH.
LLIYKHHr 6h~3h (10) tckhc”ihk (m, n, p) fiyHajiHiura HHcSaTaH
cnpT acHMnTOTa”iapHHHHr reoMeTpHK ypHH 6y;iaAH Ba SyHAait
TeKHc/iIHKHH Maxcyc AnaMeTpa” tckhc”™hk AefiHJiaAH.

MaiwiyMtcH (12) tcht~hk chpthhhi' neKCH3 y30i< Hy~Ta./iapH-
hhht fiyHajiHoi*apHHH aHHK”"aflAH. Arap (2) Aa xQ= y0=z0—0O
4>apa3 j™hjihe, cyHrpa ico”raH TeHr*HK”apAan Ba (12) abh m,
/z, p HHi-japH.ica,

Axx* + A2+ AX1+ 2Bxyz -f 2B>xz + 2BXy = 0 (14):-
SyjiaAH, 5DHH yTraH naparpa”apAaH SnpHAa TOKiuHpH”~raH ko-
HyCHHHT TeHTJiaMaCH Ke~H6 HHI®aAH.

2. <Jrgpa3 MHJiaftNiHK, ym 6y TeHr;iaMa;iap
A'x + B'y+ C'z+ D' = 0, (15)
A"x + B"y + C"z+ D" =0 (16).

(m, n, p) Ba (mu nt, pX ftyHa;iHmra KyuiMa 6y~raH AnaMeTpa”
TeKHCNiHKJiapHHHr  TeHrjiaMa”apn SyviCHH; (11) ra acocaH 6yH-
Aarn Koa”HuneHTJiapHHHr H(f)lOAa./iapH ~yflHAarHHa GyjiaAH:
A'= Axm+ B3i+ B, |
B'= B3n+ Ah+ £/?, 1 7)<
C —B2n --Bx + A3p. ]
A" = Axal\*" BHi B2px)
B" = B3n i A ht+ BiPt (18)
C" = B2ni+ Bxax-f- At
Ma-b"yMKH (15) TeKHC./iHKHHHr hkkhhhh (mu nu /?,) fiyHa-
AHHjra napa”™JieHK mapTH SyHAafl Sy”~aAH:
A'mx+ B'rii + C'px 0. (19>
UlyHra yxuiam (16) TeKHCANHKHHHr Chphhhh (m, n, p) ft*Ha-
AHuira napa”~eHK mapTH SyHAaft 6y~aAH:
A"m + Brn+ C"p = 0. (20)

(19) Ba (20) HHHr Koa”HUHemviapH (17) Ba (18) AaH i~aparaHAa
HKKa”ia mapTHHHr, ht>hh (19) Ba (20) hhht afinaH 6np xhmh-
THHH Kyp3MHS3.



472 § 152. JJuaMerpaji tbkucaukao-p ea duaMerpAap

6yHAa
A'= A\tn-f B3 + B2,
B' — B3n -j- Aofi -f- Bip, /ljy
C = Botn -f- Bxti -j- A 3p,
D'—Cxm+ C2h+ C3p.

(10) TeHiviaMa tckhchkhh H({fOAa ~h-mah. LUyHHHr Sn”aH H3-
jiaHraH reoMeTpHK ypHH (10) TeKHC-riHKAaH H6GopaT. Yhh Sepn~-
raH (m, n, p) ftyHa”Hiura nyiuMa 6y.iraH AHaMeTpa;i tckhc”~hk
Aefln™aAH.

P Hcvira TeHr Sy“MaraH ”o.iAa (10) TeHr*aMaAarn A', B', C
KO3(})(J)HUHeHT”ap 6HpAaHHra HO”ra.TeHr 6y.aa oJiMaflAH. XaKH_
KaTaH, (ll) TeHrjiHK"iapAaH aBBa”~rH yHTacHHH TapTH6 CHjiaH
m, n, p ra KynaftTHpHS, cyHrpa y~apHH i“ymcaK:

A'm+ B'n+ Cp —AXMN2-j- AN2-~-AFPp2+
+ 2BXip+ 2Bo mp -f 2Bsmn — P;

A', B', C' 6HpAaHHra HOJira TeHr Sy~raHAa P = 0 Sy”ap sah,
~oniByKH IMHA~HHraH c£>apa3ra MyBO()Hi~r P # 0.

(9) TeHr"iaMaHH § 146 Aara (6) 6n”aH co”™huithph6 i”aparaH-
Aa KypaMH3KH, m, n, p hhht HxraepHfi i“"HHMaT”apHAa hkkhhhh
TapTHS-IH CHpT MapK33HHHHr KOOpAHH3Ta./iapH (9) HH, HtHH AHa-
MeTp3wl TeKHCJIHK TeHTJI3BM3CHHH 1<3HO3TA"3HTHpaAH. lleM3K:

Hkkhhhh tspthS”h CHpTHHHr M3pK33H SyvirsH ”~ojiAa yHHHr
j~aMMa AHaMeTpani TeKHC/iHKNiapH chpthhht MapK33HAaH yTaAH;
HKKHHHH T3pTH6/IH CHpTHHHT MapK83 HH3HFH 6yJir3H ~(VIAa
yHHHr ~3MMa AH3MeTpa.l TeKHCM"HK"3pH my M3pK33 HH3HFH 6y-
OHH3 >T3AH; HKKHHHH TapTH6~H CHpTHHHr M3pK33 TeKHC"HTH
6y~raH ~o”~Aa yHHHr “~smms AHaMeTpa”™ TeKHC"HK”apn 6Hp~a-
uih6 KeTaAH.

2) Shah (])apa3 iMH./iafi/iHK P = 0 6vachh, Skh

Aj/n2-j-A2i2-f A3p2-f-2B,np + 2A2mp + 2Bimn = 0, (12>

HbHH § 149 ra MyBoeJjH® (m, ti, p) 3chmhtothk ftyHSJiHin 6yn-

chh; 6y ~o”ihhht Q = 0 Ba P =h0 eKH Q= 0 B3 P = 0 by;iraH

~oNicapHHHr reoMeTpHK Ma”Ho”apn § 149 Aa TeKmnpn”~raH sah~
(12) TeHr/iHKHH SyHAah kh;ih6 e3aMH3:

(Atm+ B3+ B2p) m -f-
+ (B3n-fA2n -f Bxp) ti +
4~{B2n+ B3I -~AP)p = O,
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6kh (11) ra MyBOcIm”

* A'm + B'n+ Cp = o, (13).
s-bHH (10) Tei<HCMHK (2) TyFpH HH3HKKa napa./i/ie./ib SyjiaAn; hk-
khhhh tomohash Cy TyFpH hh3h~ TeKHC~HKAa eTraH (xQ yO0, zoy
Hy~"TaaaH yTaAH; acmbk, Tyrpn hh3h” TeKHc”iHKAa eTraH SyviaAH.
LUyHHHr Gh;kih (10) tckhc~rhk (m, n, p) fiyHa"Hmra HHcCaTaH
cnpT acHMnj'OTa/iapHHHHr reoMeTpHK ypHH dynam Ba GyHAait
TeKHcNHKHH M axcyc AHaMeTpaji tckhcjihk AefiHJiaAH.

Ma-b~ryMKH (12) tcht~hk chpthhhi' hckch3 y30~ Hy~TadiapH-
hhht HyHa”iHjj“iapiiHH aHH~™aftAH. Arap (2) Aa X0= y0= z0—&
4>apa3 ~h;ih6, cyHrpa Ko~raH TeHrriHK~iapAaH Ba (12) abh m,,
ft, p MH~apHJica,

Axx2+ A2y2-f 3 + 2Bxyz + 2Bz + 2BXy = 0 (14);

6y~aAH, ktdHH yTraH naparpatdviapAaH GnpHAa TeKmnpH”raH ko-
HycHHHr TeHr~iaMacH Ke;iH6 hhi® ah.
2. <J»apa3 muiaHjiHK, ym 6y TeHr~aMa”ap

A'x + By+ C'z+ D' = 0, (15)
A"x + B"y + C"z+ D" =0 (16)
(m, n, p) Ba (mt, «,, pX fiyHa.iHiura KyuiMa SwiraH AHaMeTpa’i

TeKHCJiHK"iapHHHr TeHrtiaMa”iapH 6y~NCHH; (11) ra acocaH 6yH-
Aarn Kos4)(])HU,HeHT~apHHHr HcJjoAarapH iryftHAarHHa 6y;iaAH:
A'=Axn+ Bh + B3p, \
B'= B3n+ A+ Bxp, 1 @7)<
C'—B2n+ Bxa+ A3p. \

A" = AxnxJr Banx-\- B2pi |
B" = B3amx+ A2nx+ Bxpx | (18)
C" = Bamx+ BxXix+ A3px J
Ma-b.iyMKH (15) TeKHC./IHKHHHr HKKHHHH (/tt,, «,, PX fiyHa-
~“nmra napa;uiejuiHK iuaprH GynAaft Cy~aAH:
A,.mt+ B'nt+C'px= 0. (19>
LUyHra yxmam (16) TeKHC-iHKHimr Ghphhhh (/re, «, p) fiyHa-
jinmra napa;i;ieJi/ZiIHK mapTH 6yHAaft 6y;iaAH:
A"m + Bnn+ C"p » 0. (20)

(19) Ba (20) HHHr KoatfuJwuHeHTJiapH (17) Ba (18) AaH i~aparaHAa
HKKa”ia mapTHHHr, hi.hh (19) Ba (20) hhht aftHaH Gnp xhmh -

THHH KypaMH3.



hh'lb ‘HffBi/Xg evirok HBJirAg i/BHonTidoiiodii odeeA d “tu
HBi/Hg jQ \g \y bde Ag -HBdaH HmHirAg dBirAHHirHaijdau bj
-mHi/BHAtf (d ‘w Ilw) hhil-dhhdx (]) HXhX HmHi/Ag mHi/BHAy mop
JHHHraHITBHXg (d 1V ‘Ul) MHCpOflAw BJ(f)HI<LBX HBJHHtfHM BtfMdoMCtt

‘dW + y'8 + ™Mz8 = D
(3) Id'g + vTv-\-w I8 =

'dz8B + v*8 + ui'V = jVv
BlI/hAN

(n 0= tf+ zD+ t,8+ X,V

:EHWBfO HHHDBWBI/UHSX JHHHHHtfDHH3X tfEdxawWw
-BHff HBJ11&9 BWIH/tM BJiriHIfBH/fy (d ‘w Iw) HAhA mBirMHHB HH
-dBirAg 'HTtjBuyA wod wnkAw BffHDKHABEBH jHHHdBirxdHD Hirgnx
-dBX HhHHXHH dBI/mHI/’'BHAy mog BtTHhH dBirmHIfBHXy BIMWB"
*HI/BirHyalT hd bv toA JHHHXxdHD dBirdxawBHir HBJirAg iz-HDok hbIT
-HHBIJMHD3M odseA JHHHdBIirA B3 HffBI/Ag HIHIfDHHSI KHd X3 W
-fi HD JHHHxdHD A MH(})OaAw BJHCjjHdg-BX JHHHHHIfDHXaX IfEdxaWBHIT
mog ‘'HiruiTnyatT HdBirmHfBHAY mog JHHHXxdHD — HdBLTnHi/*
-bhAh jHHHdBiI/dBXBa HBJirAg BwmAM BJdBmwi/’'DHHax i/BdxawBHIT
mog ‘HtTBI/'HHOIT XHITDHM3X I1fBdxaWBHV mog HHI/DHH3X tfBd
-xaHBHir HBJirAg dKirAMHITHaudau BJHdBirdBXBa BromAto i

dvoHirDH”™ai irvdxawYHtr moa 'ssi §

*HtTBiIrAg heA jhhhAiii HdxawBHtT JHHHxdHD HBJirAg blTMoeA
£HDH3h HEBHdBW ’'HITBXBDJAH HHHJHITIZaiTITBdBIJ BtoMHEHh HdiAX-

egzv- Plg W - zmlg \g-W zv

'z — z I< — 6 e — X

(tz)

AgmA jhhhxhitdhhsx (0i) bde Ag

‘0= (Bzv - 8'8). D+ BV - B®) .8+ (~ —rvzv),V

HJI5-
v '8 ,0
o= 18 2zv /8
18 8 ,V

HBDODB BJ (n ) HHg'

v >I8 ‘dsy + vI8-\-wzZ3
‘0 = I8 i2v 'dI8 + vZV + w*8
z8 'eB 'dz8B + *"8 + wiV

nomdvem rmwftnfi zunudvvidnj nvgnidvi nhunmtf



:XEDmXto HHdABirA BdJHAo ‘gHdHxyBuXx bj d Iv 'ui HBtfHg-
gHI1dBI HHHABI/\LH3W3I/-e hAxo0A-£ BS Z ‘I JHHHIHEHHWdaiatf HH3'

V lg 7

xa vV %
a9V

iB'Cifok HBJi/Ag BirMoeA EHOX3h HEBxdBw JHHHxdHD
*(HAhA xdHD HireBxdBw) HtrEirAg-

(£2) d. N W
Zj

udEIZEWBIfJHSX JHHHdiaWBHir ‘EOHHIfHM EBdecJ)

d —v'w— VU

(22) N— ldm — dlw

W = d'v— Idu
HH3

Ulu Ww — d'w d'v— du
zj Xj

I(HHDIfBdBM BJHOHHABE
-BH IHBHHWdaxair) HHttwAlV IHHE3 HBITHXg BHK HH (Jg) 'HVBIfHto
EITOAH HHHdxaWBH'ir JHHHXdHO HH1K ‘HHMHEHh HdjAx HBJI/Ag IfHD
-Ok HBtrHHBJmMHO9M JHHHABirA BVMHI/dHg HOBI/EXXH ‘gHtfAg HDEIM
-BIMH3X JHHHHHIKEHH3X IfBAxSNBHtf HdHg defc HBirdBirXg HXHAh

o= VYV + KHu + xiu

(%) o=7d+ 7w+ V2

IHtfBI/VCg BhHJIBtfHHAM HDBE'

-0(f)H HHXHLTBHB JHHHHdXxSWeHtf dodHg JHHHIdHD HBOODB BJ (8)
eHtrei/vCg qirsinfedBU odB£A HdEL-dxawBHtr JHHHABIr
-xdHD EHDEBMdBW BO HtTBXA HBtfHdBI/'EBHdBW JHHHABtfA HdBIfdxSW

-BHtr BWWBk JHHHdBtfxdHD H{EBMdBW BfHBJBABM BJtfIHd'LBX Xg
*HCBI/HHair Hd X3 WB HIT JHHHxdHD MHEHh HdjAXx HBJ

-IfAg IfHOOk HBI/HHBIMHO3X JHHHABI/XHI/DHXSX tfBAXSWBHN' -g
*HVBIf
-HH3tf  dBITMHL-OHMSX BKInAk  dBIfXHIfDHHSX I/EdxSHBHV HET
-HAg ‘npvvSg wdvvvdvv vzndvvdvmvd zunHvonbHvdng wwbc
nomiunwHN vgvobc A ‘vovfig <tvdvvvdvv vzndvvdviuva znnn

-ndn'hunnnn ndng nvpnnvovndui vvdiudwvng nxnn ‘xewstf

dovdiawvng vb dvvur.vorrxai vz(dianvnfl ££/ §



(H) Yzd'd + zvlv + zwlw) \N= zd (Id*y + Iv'g + ‘'iuzg)+
-fzv (Id'g + *uzV +e xu*g) + 2w (ldzg + 'ueg + Ilwly)
iehivbiuAM hhcW a bcljhAd
‘gHdHIHBuXx BJ zd HHHDHhHHhA BS BJ 2V HHHDHhHHHMH ‘BJ U
HHHOHhHHdNg HBtfdBI/BWBI/JHDX (Z1) ‘gHXAx BtfdBEBH HHdBI/Ag
<Htfe dBifAg HHtoutoBk HdBi/HOWOx UBh Ba wAkaBN
HABITHOWOX JhA JHHH (g{) B3 (gl) BtflfOok HDIJB HHHAh ‘uVeif/ig
dBtfHOD DHatfUKOJI BWmXto HBwWAwWA KBk dBITHOD zd <ai iztu Ba W
nV >llU HAhA HHBJI/Ag dBI/HOD DHaifUWOH BWmAto odBEA Ky B8 Y

zdZ2\= zd2y + zvilg + ziuzg
zvzX= zd Ilg + zuzy + zmsg
zZiu2\ —zd y-\- zvsg + zwly

[IdI(= Idsy + 'vig + lu/zg
(s wui = Id'g-)r luzy -{-'w sg
(lwut= 'dzg + »w”g + ltuly

‘HHq,K 'EKWBI/hM EBdB(]) zd lzll ‘Zlll HHHdABIT

*EHIflfH HBJIT3M HdjAx BJ Z( B3 'd I,W >W HHHdBIfSHVIfH JHHHBIt
-3XDHD (j?) HBJ1/9M HdiAx BJHEHtfim I'{ JHHHBWBUUH3X 0= ('()(7

‘HtfBIfAg NBk HEHtTI/H iq — V ~ Zf

HhHHHHH  HBJI/Ag BWUIAM BJHEHI/VH Ag JHHHBHBIMH3X BfflfOk

Ag 'HHOiI/Ag jgq =mVv = Iv ‘hbi/edom ‘HHDiI/Ag wAkaBw HdHg HBirnd

-BI/EHtfl/'H JHHHBWBI/JHI9X ‘HHtfHBtfHto EBdB(J) ‘HAhA mHI/'HM XOgDH
HHAg -HHMNnMBK HdBIi/EHffi/H bwkbJc jHHHBiIMBIirjHax o = (y)(7 Z

(rn ‘0= ,a+(zd+6Vv +xwW)'(

:HI/Bi;Ag HBtfHAg h3bi\bi/jh9x jHHHHHiI/Dmiax tfBdxaw
-BHir mog bithbjijXM bj (i) hh (g) dBasdBg HBimg JHHHAmM
*HtTBI/Ag BJE BJdBI/MHIfDHXaX |/BdxaWBHtt
mog BXhA hbwAwA xdHD Hi/gnxdBx HhHHHHH dug di'k BI/HBJBd
-bM BJHAg ‘HiTBiraji ndjAx MHi/DHjiax ¥BdxawcHVY mog hbdodb bj
(1) Ba (g) bjhehUi/Hdug dBk JHHHAg ‘Ht/wAg HEHtrim BXhA jhhhA'
HAhA HHBJI/Ag BtTBIJKBdBtr HhHHhA HBXBgDHH BJ y BWBI/UHaX Ag

(oi) 0= 2—ysl+ —x= (i)a
HH1 K ‘EHWBdog gHED
BtfmiBm 0 = (x)Q BhBtoDHM H~Ag HBI/HAg HHBWBL/JH3X Ag EHg>

(6) ‘0= 2— '<S+ Z<ti - ii.
rHirBirAg hbU'
-HAg HmHHHAIAM jhhhbwbl,jh 3x (8) ‘bdhhl-o Bxdognxae HJHi;HB>ie

nDvndvEVW nnwhwfi ZMiHdvvxdnj nvgnidvi nhHtinvf]



\asv —\azv \alv - yam'az+ VV1lv=2
‘gHt-HM eedB(])
4 ~ a VV +VV +VV =g

'V o+ zv + V = tf
HM3

@9 ‘0= (\awW—\azv —\aw —fazalaz+ VV V) —
—y(la—\a—\a—VV +VV +VV)+
t+zZ(V +V +V)- &

IBDHBIfuAx HBXBgDHH BJ \ JH/Cd HBtTHBJ
-ITHil HdBXDaX HHHdABfBAOmH JHHHABIrITBk ‘gHhO HHdetfOHBk HHS

<2) 0=2aamlaz+ (y- V)la- (y—V)\a—
—(y—=V)& —(y—V)(y—V)(y—V)
HHg
\Y; Ta "a
9) 0= a‘y—vV
IRt ‘y- V

:MBd3M HniHfAg JHax bjitoh xHBHHwdaxatf
HBJI/HEAX HBtfHdBIALH3HfiHCj)C{)eOH JHHHBW3XDHD Ag HAhA HHBJIBW
-|/Ag JH3X BJtfOH BJHHBfdHg d ‘W ‘IlU MH({)OaAw BJ£BdB(J) 'XBdogH

HBI/B W3XDHD HtfDHHHC dHg HBXBgDHH BJ d ‘V ‘Il BW3XDHD Ag
'o=d{\ —iv) + u'a
(e) ‘0= dia + u(y — zv) w'a

‘O=dzmg -\-v*g + w (<— V)
HX9

ldx= dgy + v'g -f iuzgy
if) | «Y=dlg+ w'V+ ™Mz
'uiX= dzg f-vzg + m'y
:hbdodb bj (Z) Hxg
*(8) d(= 'vi = tg iut\= ,y

‘BDHHfHM £BdB(J) \ HXBKHHM HHWANA JHHHAdBL-XBgDHH Ag HM3

dvvmvomai vvdiawrmg mog 291 §



L

—1T03 HHHOPWBifJH3X JHHHMHEHh HdJI5 HtfgHXdBX /H HAhA mild
—m.iiineifBinroo hhhdbwbiaih3X jHrmLdHD HirgHxdBx "ibHHHHH [

mHdnxmwvinroD
HHH3VWVII-JH3X JHHH1, H3 HLTSVHdAVW 't'Sl §

0S 2= W X
6l S —I8X+ PEX+ sXIX
81 = eXt 2+ 1g

HAhA jhhhAixi <J.BdogH hbi/xkhhhb hbxbgohh bj v mhImhsx Ag

E(ryly S~y (lvsy + d-zylv) (-
+ ze(eX4- -frog—v= 0—"'S+ Xif —X
*bohbithAx

HBXBgDHH BJHdBI/'BJKBABI/ JHHH \ BdJH/fo *9HhO HHABIi,D9B”N HH3

(BX— X (x— X cx— X = 9— XS + ZXtf — £X
BFfIfOk A ‘BOHHITH~ £BdB(J) SY
“y HOBI/EHFfL—H JHHHBWBLMH3X (Ol) HMWAI/—<IBW HBtfEdgaldiry 'P
HtTBirA9 HdBirMHii—DHMai i/BdxawBHir mog
EXHMHH XBMBcJ) JHHHxdHD HI/gHxdBX HhHHHHH EHOEBHABW ‘BOBIM
—hhi;o BJdogHXH-G HHAg Ba HI/BirAg bitMoeA £HOM3h HDHhHHdng

HBtJ'dBI/*>IHIT*DHM3X (~ 1) BITHBJli—-Ag 0= 'x HBffHOWOX HITHHHHJI/{
"HIfBHBIftoHHB HBI/BWBfJH3X

0= S+ Xtf~ zi

dBL—-A ‘BDir"g Ba ZX hbji/oM ‘gni‘Ag Q= *X HBfHAg
0=(S+ x- z&i

HH3
0= XS+ teei - X

:HtTBfAg HBU'HAg

HmMHHHIAM JHHH (Ol) Bffl/Ok Ag <HHDI/'Ag 0: 9 HHS.K ‘HHDfAg
BirkOEA EHDM3h HEBMdBW JHHHxdHD ‘MHI/HEI/hM EBdBtj) HtTHg

*HVBirAg BirxdHD Hi/EBHdBw xbMb() irok Ag ‘BxxBg”"y

'0— ,G + (zd+ Kv-f xm)
0= <7+ (zd + Aw + Xxiu)\

0= (7 + (2lr+ rnw-f >w/) '<

1 HtTBir/Cg EhHJBVHtfAM HdBI/ EWBI/"JH9X JHHHABITA
HBOOOB BJ (ti) ‘gHI"Ag TTAhOEW HdEI/MHtfOHHaX fBdxaWBHB- BW
-mAM dBirAMHi/Haudau odBE/C BXhA JHHHxdHD Hiz-gnxdEx hhhhmmh
JBtTHBJBwirAg JH9x bjitoh Hdng hdheM hak ‘gnifAg rax dBk hehT
-l*H eY >z( IV BITBhA JHHHBWBfJHai Q= (X)(7 HefHg JHHHANI

njvndvevH nnwfiwfi iunudvvidnj nvgnidai nhHmxtf



*HVeuvCg BwmAM dBimHifOHnax ifBdxawBH'n' HBtfHAg Mh(J)
-oaaw BJMHdg-Bx HBJfHdag BtfHdokoi <HtfBif/Ag dBfAHHITHaudau
odBE”~ dBfMHirDHxax irBdxawBHtf mog hxhh dBk eVvok Ag hhslh

‘0= zdzd + zZvzv + ziuziu
‘0= sdxd+ fvlw+ 2w'iu
‘0= zdId+ zviv + zUiu
Btfirok HBJir/Cg ey =£ Z( ==
0= (*dzd -f Zvau + suizaw) (eY — zy)
‘0= (sdld-f sulv + swiw) (&x— 1)
‘0= {zdId-f zuxw + Zwiu) (2( — *y)

:hhhwAw raHEg HHdBiz-HHiMHax Agm A gHHBiroooB bj (9j) BtVok
Ag 'HHOi/Ag A £w '2v ‘zd lzv ‘zui nd Hv ‘Im HdBi/XBKijHk jhhh
d ‘V UU HBJIT3H HdjAx BJdBI/'EHU'ttH Ag B9 HHOIfAg HdBI/'EHEI/H
tfHX dBk JHHHBWBITIJH3X 0 = (v)(7 s7 ‘2\ nY HHI/HBI/Hk £BdB(J> -g

*HtrBXBOdA® HHHJHtfHBHG HH"HMBK xMBSBWBk JHHHHd
-BtfHHtfDHHaX ITBdxaWBHI/ mog BITBhA JHHHXdHO HIfgHXdBX HhHHH

-HH — HIHIfHHMHkKBk JHHHHEHtfim BIfBhA JHHHBMBITIH3X Q = (X)(J
*HtfBXBOdAH  HHHJHtfHBHG  1IJH"HMBK JHHH BOG Ag ‘0= 9 HH3

“B=09—v)—09+ v) = A—1Iv

HH3

‘0= A—\
HBW31/

‘0 =hzd Id-\- Zv w -f- zZiwiu
HAhA jhhhAni

\ff + zK = Off - Vv)Off + v)
Xx"BHBWBk ‘hhwAits-bw HBtfBdgajtfy

<9I) 0= (zdxd-fav'v + zmIm) (2\— Iv)
HBtfHAg HH3

llzd\d + zulv + ziu'w) zx= (zdId + 2v]v + awliu) \

HH'IK ‘HVBI/Ag JH3X OdBEA WBk HdABfHOWOX JhA HAhA HH
-BJtfAg JH3X OdBEA HdBI/JHOWOX UBh JHHHABIfHHINIHOX (51) B9 (~{)

(Si) zd'd + zv'u + Zwdu) zx = Id('d sy -j- 4¥f + zZiuzg) +
+ W (zdlg + zuzy + zmfy) + »m(zdzg -f z7usg + zuly)

EHWBmAto HHdBI/ZA
edJHAO ‘gHdHXfIBuAn BJ >d HHHDHhHHhA B9 BJ IU HHHDHhHHHMH
"bj xiu HHHDHhHHdng HBfdBirBKBirJHax (g[) mBraxA bjhA[J]

dvvynvonxai vvdiawvng mog gg[ §
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AatauiTHpHiiiAa ~vvifaHH”raH MeTOAAaH (£>0HAajiaHHiu mvmkhh.
By Memo, KoopAHHaTa yi~*apHHH Ky~afl mvii\6 o;iHiuAaH n6opaT.

Oapa3 KH7?afiJIHK, HKKHHHH TapTHS"H MapK33"H CHpTHHHr
TeHrjiaMacH 6epu;iraH 6y;iCHH:

AyXy -j- 4&Ryj + A3zx+ 25,yj z14- 2B2"zx4-2BX Yy | +
+ 2Cix1-f- 2C2yj + 2C3z( f-F — 0. (1)

KyftHAarn TeKiiiHpHui”~apra ~aparaHAa KoopAHHaTa tckhc”™hk-
viapH ynyH chpthhht 6olli AHaMeTpaldi TeKHC/~HK”apn Ka6yJi
i"HJiHHca, TeHrviaMaHHHr uiaK™H coAAa”amaAH. ByHHHr ynyH sht
aBBa®

XX= X+ a, Yy, —y+ b zx= z-fc
hapa3 Y h~hC, KoopAHH3Ta.aap Soiuhhh CHpTHHHr MapKa3Hra Ke.a-
THpaMH3. By ”~o”™Aa:

Axx2+ A-,y2+ AZX2+ 2B,yz+ 2BXz -f2BXy + F' = 0, (2)
6yHAa

S (3)

Oapa3 i"H”afi*HK, CHpTHHHr y~iapHAaH 6wpHHHHr KoopAH-
HaTa $'K.napH Ow”™aH TaoiKH”~ ~HJiraH 6ypnaK”iapHHHHr KOCHHyc-
~apH mu pX% HKKHHHHCHHHKH m2 tl> p2 Ba yMHHHHCHHHKH
m3, «3, Pi 6yjiCHH*. By “o-iAa (X, y, z) CHCTeMacHAaH hhth
(Xu yu 2,) CHCTeMara yTHiu 4>opMy./iajiapH SyHAati Sy”~aAH:

X = mMxXXX4- m2, + m&Zx
y —nxXxXx+n Zt+n Zu 63 (4)
Z=p XX+tpYX+tp XX
ByHAarn y, Z HHHr Hcj)OAa”apHHH (2) ra nyflHiuAaH Kypa i*hc-
KapOK fiy./i hujian Ma~caAra eTHiu mymkhh. ByHHHr ynyH (4)

TeHraaMa~apAaH 6hphhhhchhh AXxra, hkkhhmhchhh B} ra Ba
YMHHHHCHHH B2 ra KynaftTnpHS, cyHrpa y”~apHH i<yuiaMH3:
Axx + By + BZ = {Axnx-f Baht+ BPX xx+
+ (Axm, -f B3h2+ B2p2y, + (Axm3+ BHh3+ BZ2p3 zx (5)

LUyHra yxrnaui (4) TeHrJdiaMaJdiapAaH Shphhhhchhh B3 ra, hk-
khhhhchhh A2ra Ba yhhhhhchhh BXra KynaHTHpn®, cyHrpa
y~rapHH KyuiaMH3:

B3 + A2y 4-Bx = {%rrIx-4- AZhx+ BXpX XX+
+ (B2m2+ A2n2+ Bxp2y, -ti(B3aAn3+ A,wal®*B xp3 zx

* Bv.iap ~03HpraMa KOOHHycjiapra n .ionopuH n6éonaT
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3 hah (4) TeHr*aMa”apAaii 6hphhhhchhh B, ra, hkkhhhhchhh
Bxra Ba ynHHHHCHHH A3 ra KynaiiTHpuS, cyHrpa y;iapHH iMy-
uiaMH3;

BZ 4 By 4 AZ = (B,mx+ BXix4 A3pX3X X+

+ (B,m, + Bx2+ A.,p.,)y, -f (B|2m3+ Bx34 A3p3zx (7)
W
AT-raH naparpa(J)AarH (12) ra acoc~aHHf) (5), (6) Ba (7) hh 6yH-

Aaft 63hhi mvmkhh:

Atk 4 B3y 4 B,z IXxnxx x+ X2am2y, +hm3zx
B3x 4 A%/ + Bx = \nxxx4 )2/i2zy, 4 \n3zu (8)
B,x+ £,y + /12 = XjA-k, + > h> 3r-

By TeHr*iHKJiapAaH Shphhhhchhh x ra, hkkhhhhchhh y ra Ba
ygHHHHCHHH 2 ra KynaftTHpHS, cynrpa y;iapHH KyinaMH3:

Ax*4- A2y- 4 AZ24 2B,yz 4 2BXz 4 2BXy =
= a,), (mMx 4 ny +px)-fy,Xx2(mxX 4 n/ 4 Pi*) +
+ zA3(M3X + N3y + p 3z).
KoopAHHaTa”ap ajiMaiHTnpiuu (JjopMy”~a”~apHra MyBoeJjH":
mxX 4 nxy -\-px = XX
m2x -f-n2y 4 pPi* = yt,
mX 4 n3y4 px= 2,

Sy~raHH ynyH (9) HHHr KypuHHum 6yHAaft 6y.na.aH:
Axx- 4 <@y24 Asz24 2Bz 4 2BXz 4 2BXy —
= X V24 XW4A >377 .

eKH (2) ra acocaH
ANj-F o+ A+ 4 ~ 0, (10)
6yHAa

fr-T-

H kkhhhh Tapra6™H MapKa3™n chpthhht Coin yK”apura HHcSa—
TaH TeHr/iaMacH myHHHr y3H 6y;iaAH.

2. By TeHr~riaMaHHHr i~aHAaft reoMerpHK ypHH H(}}OAa i*h~h-
uith yHAarH X,, X2, X3) F' KoscfxJtHUKeHT"apHHHr nuiopa™apHra
60r"HKAHp.

TeHMaMaHHHr HKKa”a tomohh — 4 ra 6y;iHHca;

31-186



By TeHr*aMa”a 82 ”~aMaBaj*T MycSaT coh. LUyHHHr ynyH
NaMMa ran  Xit X2, X3 Ba A HHHr Hiuopa./iapHAa. ByHH Ha3apAa
TyTH6, (11) hh §8 137, 138, 139 Aa TeKuiHpnJiraH TeHr~aMa”ap
6H”aH co~hhithph6 KaparaHjxa, i<ypaMH3KH:

1) arap 32 X2, X3 HHHr nuiopa”apn 6np xh;i 6yvica Ba A< O
6y;ica, (11) TeHr*aMa 7ai"Hi"HH 3Ji;iHNcoHA HtjjoAa i~h-mah;

2) arap XI5 X2, X3 hhht Huiopa®iapH 6np xh /4 Gyjica Ba A> 0
Syjica, (11) TeHr*aMa MaB”yM 3;uHncoHA Hfjxwa ~H-iaAH;

3) arap X,, X2, X3 HHHr Huiopa”™apn 6np xh;i 6y~“ca Ba A< 0
6y~ca, (11) TeHrjiaMa hkkh kob3k”ih rHnepSo~OHA H(})OAa
KH”aAH;

4) arap XI5 X2, X3 HHHr Huiopa®™apn jjap xh;i 6y”~ca Ba A>0
6y;ica, (11) TeHr~aMa 6np KOBaKNH runepSo~OHA H()OAa i“"H"aAH.

LUyHHHr 6HJiaH capaBap A = 0 6yjiraHAa 8§ 140, 148 ra
acocaH:

5) arap X,, X2, X3 hhht HiuopajiapH 6np xh;i 6y;ica, (11)
TeHrjiaMa MaB”~yM KOHyc H(])OAa i“H"iaAH;

6) arap X,, X2, X3 HHHr HiuopadiapH ”~ap xh;i 6y;ica, (11)
TeHr~iaMa ~ai“"HH KOHyc Ht])OAa i“uiaAH.

§ 155. MAPKA3CH3 CHPTHHHT TEHrJIAMACHHH
COMMJIIAIIITHPHII

Oapa3 i"HMaflI"HK, hkkhhhh T3pTH6./iH chpthhht TeHrjiaMacn
Cepn”raH Gy”~cHH:

Atx2 -j- A2+ A3z2+ 2Bxz + 2Bz + 2BXy +

-j-2CIx -j- 2Cx -f2Cx F = 0; (1)

niyHHHr 6n;iaH GapaBap $apa3 i“H"afl*HK,
S=0 (2)
Cy~cHH. By 7~o”Aa D(l) = 0 TeHrviaMaHHHr HMAH3”ap<AaH 6npH

6kh HKKHTacH Ho”ra TeHr 6y;iaAH, nyHKH
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XX — 8
3AH. Macavia aHHK 6y;niiuH ynyH, (J)apa3 i"HviafiviHK, X3 = 0 6%/ji-
chh. By D(l) = O TeHrviaMaHHHr Xj Ba X2 HviAH3;iapHra

HKKHTa 6oiu  AHaMeTpavi TeKucviHK TyrpH KeviaAH. ByHH stjTh-
fiopra ovine, KoopAHHaTa.flap 6ouinhnh Yy3rapTMaft, yKviapHHHr
ftyHajiHui~apHHH iuyHAaft y3rapTaMH3i<H, yviapAaH kkkhtbch ”"a-
jiHrn HKKHTa 60iu AHaMeTpa®i TeKHcvmKviapra nepneHAHKyvmp
Sy"cHH Ba yhhhhhch YyviapHHHr y3apo KecHiuraHHAaH }$ochvi
6yviraH HH3Hi™a napavijie.7ib 6yviCHH. By ”“ovma (1) TeHrviaMa-
nhht 030a )?aAH y3rapMaftAH Ba TeHrviaMaHHHr Kyphhhiuh 6yH-
Aaft 6y~aAH:
\xi + hyP+ 2Cixi+ 2C2yi+ 2Cs + F =o. (3)
3hah yicapHHHr ftyHaviHiuviapHHH cai®jia6, KOOpAHHaTaviap
6ouinhh Snpop (a, b, c) Hyi~Tara KeviTHpaMH3, nht>hn
a,=x+ a, y,=y+ b zx=z+ c
(Jjapa3 i{H.iaMH3. By “oviAa (3) HHHr Kyphhniunh SyHAaii 6yj\aw.
M 2+ hy-+ 2a-/' (a, b, ¢c)+ 2yf\(a, b, c) +
+ 2zf2(a, b, ¢c)+ 2/ (a, b, c) = 0. (4)
Arap KOopAHHaTaviap CHCTeMaociHHHr 6ouih 6y;iraH (a, b, ¢)
HyirTaHH iuyHAaft TaH;ia6 oviHHcakH,

f'x(a, bc)= 0, /' (a,b,c)= 0, /' (a, b, c)=10 (5)

6yvica, y jpviAa (4) TeHrviaMaHHHr KypHHHuiH
X,x2+ X2+ 2zf2{a, b, c)= 0,

6kh
/' (a, b,c)=C (6)
(bapa3 KHViHHca
X,x2+ Xy2+ 2Cz = 0.

(3) TeHrviaMaHHHr (AeMaK, CepHViraH TeHrviaMaHHHr) ahckphmh
HaHTH SyHAaft 6yviaAH:



Xtx2> 0,

flijHH 6y .~(Viau Ba X, hhht Hinopa~apH 6wp xh;i 6yj\aj\\\ Ba
(7) TemviaMa a™™nnTHK napaSo”~OHA H(j)0Aa kh~ak;
2) arap A> 0 6y;ica, 6y J'0Ma

— XtX,C2> 0 6kh — XX, > 0,
eKH
N2 0)

HtHH 6y ~o”Aa X, Ba X2 HHHr Hiuopa”apn ”“ap xh;i 6y;iaAH Ba
(7) TeHr/iaMa rnnepGo”~HK napaCcwiOHA H(f)OAa i“"H”aAH.

3 hah (})apa3 “HjiaftyiHK A = 0 6y"CHH. By "~0”~Aa— XjX2C2=0
6kh XjXjC- = 0 6y”*raHH ynyH X4 Ba X2 AaH J¥n 6npn HOJira
TeHr 6y~MaraHAa

C=/"'(a, bpc)=0
6y.iaAH Ba (4) TeHr*aMaHHHr KypHHHiiiH

)2+ X,y2+ 2xf'x(a, b, ¢)+ 2yf\(a, b, ¢c)+ 2/{a, b, c) =0

6y;iaAH, 6kh HHC™ana
v(x, y)= 0.

Mat*yMKH, 6yHAaft TeHr*iaMa yMyMaH hcobhhch Oz y~Hra
napa”e”b Sy~raH uh”hhaphh H<f>0Aa ~./mah. LLIYHHHr 6ujian
GapaBap: arap X, Ba X2 hhht Hmopa”~apn 6np xh;i 6y~ca — a;i-
jinnTHK uhjihhap, ~ap xhji 6y;ica rHnep6o;iHK uhjihhap Ba X,,
X2 AaH 6npn Ho/ib Sy~ca — napaSo”HK uh”~hhaP (6kh xycycnfl
~OMAa HKKH 7“aNHIMHfl eKH MaBryM  TeKHCJIHK) HJ)OAa IMHJiaAH.
Hera?

Hkkhhhh TapTHSjiH cnpTHHHr hkkh TeKHCiHKKa a*pa”HUJ
Nojihhh 3TjTH6o0pra o™Maft, 6y 60GAa HHtjapHraH HaTH>KaapHH
Tyn~acaK, hkkhhhh TapTHCAH chpthh TeKuinpHm ynyH yui6y
>KaABaJi “och”™ Cy”™aAn:
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X,, X2, X3 X, X2 X3 0 x3= o0
hhht nmopa”™apH ) o=—-0. A+0 5 =0 =0

A < 0 sNJiHncoiw

= A=o MaByM QLIHIITHK 3j1IIHNTHK  UHJIHH2P
6np xhji - R - -
KOHyC napa6o;ioH;i (MaB*yM 6kh ai<HKHfi)
MaBny.M
A= 0 SydtHnconil
HKKH KOBaK-
A < 0 JiH rnnep6o— X.X3<0 iHnepfio™HK
jiohh ’ UHJ1HHAP
A (6]
*ap xhji A= 0 KOHyC rHnep60”~HK
napa60”0Hfl
5 X,=0 napaCoflHK
A > o B6hP KOBAKJIH 6 Xs=0 UHJIHHFIp

ninep6ojioH,a

CaBOJiJdiap Ba Macajiajiap

427. Hkkhhhh TapinC”™H ciipT TemviaMacHHHHr yMyMHft Ky-
pHHHuUiH ~aHaaft Sy~a~H?

428. Hkkhhhh TapTHS~H CHpT TeHiviaMacHHHHr AHCKpHMHHan-
th KaH.uaft Ty3H”aAH?

429. Hkkhhhh TapTHG6;iH chpthhht napajijie;ib yi{.nnpra nhhc-
OaTaH TeHr"~iaMacH aBBa”rn TeHr;iaMara HHcCaTaH i“iHAaft y3ra-
pa”H ?

430. Hkkhhhh TapTH6/iH chpthhht MapKa3ra iincéaTaH TeHr-
~NaMacH inaHJiaft Ty3H”aAH?

431. Kaft Ba~Tjia hkkhhhh TapTHG;iH cHpr KOHyc H(]>o,na kh-
jiaaH?

432. Hkkhhhh TapTn6/iH chpthhht "HaMeTpa” TeKHC.ziHK.flapH
Jie6 ~aH”afi TeKHcM"HoapHH aftTH”aaH? KyiuMa AHaMeipa® Te-
KHC~AHK”ap HHMa? Born AHaMeTpani TeKHC.ziHK.rcap hhm3?

433. Yui6y cnpT~apHHHr MapKa3”apH aHH"JiaHCHH:

a) X2+ 2y2+ 3z-+ 2(xy + yz+ xz)+ x-fy+ z— 1=0;
6) 8xy+ \6xz+ 8yz—8x + 8y — 16z— 7 = O;

b) 4x2+ 7y2+ 9z- + 14yz + 8xz -f 8yz+ 8x+2y-f2z+5=0;
r) Xx2—y2—z2+ 2yz+ X+ y—z—5= 0;

a) X2+ 3y2— 72+ 2yz— 4xy — 8y + 4z — 11 =0

e) (ay -f %x+ Cl2— a?(xy — z2) = O.
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66Xz + 2X+4y +6z2—8=0 chpt—
SyviraH tckhcvihk toiihvichh,
upTHHHr yrnSy TemviaMacH SepHJi-

jaz — 16yz -f 14x -(- 4y-f34z— 29 =>0.

iemviapH 1, 1, 1 6y;iraH BaTap”™apHra
TeKHCVIHKHHHr TeHTViaMaCH Ty3HVICHH.
Oh cnpTHHHr yni6éy TeHr*aMacn 6epH~"-

2x2+ 5yat - *  + 6zX 2xy + 8a:-f 14y -f- 18z = 0.
By CHpTHHHr iuyHAaft AnaMe'rpa;i TeKHCfl[Hra touh”chhkh, Yy
X—5_ vy _ z— 1
3 ~~2 ~ —5

TyrpH HH3Hi“a napa”vie“b SyviraH BaTap”apra Kyrnina Sy~cHH.

437. Hkkhhhh TapraS™H CHpTHHHr yiu6y TeHr;iaMacH 6epH/i-
raH:

X~ + 2y2— 72— 2Ay + 2az — 2yz — 4a — 1= 0.

ByHHHr iuyHAaft AuaMeTpavi TCKHCJiHrH touhvichhkh, y X-\-yz-\-\
TeKHcviHKKa napavite~b 6yjicHH.

438. Hkkhhhh Tap™6;w chpthhht YUiSy TeHr*aMacH 6e-
pn-~raH:

4a2-fy2-fz2+ 4Xy — 4XzZ — 2yz -f X — y— 1= 0.

ByHHHr KoopAHHaTa”ap 6ouiHAaH yTraH AHaMeTpavi tckhcvihth
TONHVICHH.

439. ym6y TeHr*aMa”apAaH ”~ap Snpn i*aHAaft chpthh h<})0-
Aa KHviaAH:

a) 6a2+ 28y2+ 5z2— %Xy — 4Xxz — 6 = O;

6) y- -)- Xz -j- 3xy -)~2yz -j- 3a f- 2y — O;

b) 2a2+ 4y2— z2— 8Xy + 8a — 8y -f4 = 0;

r) A2+ y-+ z2+ 2a:-fd4y + 4z- 7= 0;

fl) Ary + yz + ZA — 9 = 0;

e) 4a2- 9z2+ 2xz- 8a — 4y + 36z- 32= 0.
440. YrnSy hkkhhhh TapTHC~H CHpTviapHHHr TeHr;iaMa.flapH

coAAaviauiTHpH/~CHH:

a) 4a2-j- 5y2+ 6z2— 4xy + 4yz + 4a + 6y -f 4z — 27 = O;
6) 3a2-33y2+ 5z2+ 2xy -f-2az -f-2yz— 2a — 2y — 4z = O;
b) a2— 2y2+ z2+ 4xy — 10az + 4yz+ 2a+4y—10z—1=0;
r) 5a2— y2-j-z2-j- 4Ay + 6az -f 2a:+ 4y + 6z— 8= 0.
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441. Hkkhhhh tspthS”™h cnpTHHHr TeHiviaMacH SepHiraH:
2x2+ By2+ 272— 2xXy + 6yz — 4xXx —y— 2z = 0.
By cnpT acHMnTOTHK fiyHa;iHiiij;iapra araMH?

KypcaTMa: KyHH”raH caBO”ra *aBo6 Sepnm ynyH ymo6y
MyHoca6axaaH (jjoH”"a”aHHm KepaK:

Axxm2+ A2n2-f A3p2+ 2Bxp + 2BZ2np + 2B3nn = 0.

%
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434, bx2— y2+ z2+ AXy + 6xz+ 2X+4y +6z—8=0 chpt-
ra (0, — 4,4) Hyifra,a,a ypHHMa 6y~iraH tckhc/ihk toiih~ichh,

435. Hkkhhhh TapTH6~H chpthhht ym 6y TeHrjiaMacn 6epH.7i-
raH:

TX2- 2y2+ 472+ 4xy - 20xz-16yz-j- 14X+ 4y+34z—29=*0.

ByHHHr 6ypnaK KO3(])}))HU,HeHT~apH 1, 1, 1 Sy~raH BaTap”apnra
i“yuiMa 6y’\raH AnaMeTpa” TeKHc"HKHHHr TeHr*aMacH Ty3H;icHH.

436. Hkkhhhh TapTH6jiH chpthhht ym 6y TeHMaMacH 6epH;i-
raH:

2x2-f by2+ 8z2+ 12yz + 6zx -f 2xy + 8x + 14y 18z = 0.
By CHpTHHHr myHAaH ~HaMeTpaji TeKHcnurH Tonn”CHHKH, y

X — 5 y _ z—1
3~ ~ " ~

TyrpH HH3HKKa napa;jjie;ib 6y./ZiraH BaTapJiapra “yuma 6y;iCHH.
437. Hkkhhhh 'rapraS™H chpthhht yin6y TeHr”iaMacH "~epH./i-
ran:
X2+ 2y2— 22— 2xy -f 2xz — 2yz — 4x— 1= 0.
ByHHHr myHAafl AHaMeTpa;i TeKHCiHrH tohh”~chhkh, y X-\-yz-\-\
'reKHCNiHKKa napa”~e”b dyvicHH.
438. Hkkhhhh TapTHG;iH CHpTHHHr yrnSy TeHr~aMacn Ge-
pn~raH:
AX2+ y2+ 722+ 4AXy — 4xz — 2y7z -f X — y — 1= 0.

ByHHHr KoopAHHaTa”ap SomHAaH yTraH AHaMeTpa;i TeKHCJiHrH
TONHNICHH.

439. yuiby TeHr”iaMa”~iapAaH ~ap Gnpn "~aHAaft chpthh h(})o-
Aa i™hmah:

a) 6x2+ 28y2+ 5z2— 8Xy — 4xz— 6= O;
6) y2+ Xz + 3xy -j-2yz + 3X + 2y = 0;
b) 2-c2+ 4y2— z2— 8Xxy + 8X— 8y + 4= O0;
r) X2+ y2+ z2+ 2x-fd4y + 4z — 7= 0;
a) Xy -j-yz + zx — 9= 0;
e) 4x2- 9z2+ 2xz- 8x — 4y + 36z- 32 = 0.
440. ym6y hkkhhhh TapTH6”H cnpT~apHHHr TeHr~aMa”apH
COAAa™aUITHpHJICHH:

a) 4jc2-f 5y2+ 6z2— 4xy + 4yz + 4Xx + 6y + 4z — 27 = O;
6) 3x2-f 3y2+ 5z2+ 2xy -f-2xz -|-2yz — 2Xx — 2y — 4z = O;
b) X2— 2y2+ z2+ 4xy — IOxz + 4yz+ 2x+4y—I10z—1=0;
r) 5x2— y2+ z2-f-4xy-f 6xz + 2x-f 4y + 6z— 8= 0.
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441. Hkkhhhh TapTH6;m cupTHHHr TeHiviaMacH 6epH”raH:
2x~+ By2+ 2z72— 2xy + 6yz — 4x —y— 2z = 0.
By cnpT acHMnTOTHK ftyHa"Hm”apra sraMH?

KypcaTMa: KyftH*raH caBo”~ra *aBo6 Cepnrn ynyH yiu6y
MyHoca6aTAaH c|)ofi,aa;iaHHiii KepaK:

AMil-+~ A2+ A2+ 2Bxp + 2B2np -f 2B3nn = 0.



11.

15.

16.
17.

18.

19.

20.

22.

23.

8r N jrtsNin» 51

MACAJIAJIAPHHHT >KABOBJ1APH

(fl)Y(-fi)

a _ a\ /a _ a\
( T 2/ \2' Tf

A, 0;B—, -layT";

C (a, 0).

1) 4y5\ 2) 5f3) 2,4 Ya'"b2
5) Y¥+T2

1)5; 2) 13 3) §4)IJ/~+ R
,4B=14;BC = 15 = 13
12.

i4S = /TO; BC = 13; CD =

1.A73: /iD= Ak 5

at—— 6,75.
MacaaaHHHr mapniHH hkkh hvkts

Hi- -¥>

28. 0,

30. (4,4); (- 6,—2).

31. (0,4); (1, 2), (2, O).

32. (- 3, 5e(15 3)e (- 7,- 9
33. 5, 5 /10.

34. (0, 3); (2,1); (4,-3).

35.

.0-1
36.;(-4,-1); (1,-4).
37.1S= 16 KB. 6HPJIHK.

38.S = 9 KB. 6HpJIHK.
39: (15, 0).

44.3 Y +

45. /13.

46.5 = 5 /< fupjiHK.
,48.1)0; 2)-1:3)1.
\4t)j1) 28; 2) /#0O; 3]fae-5bd.

naHoarjianTHpaAH: (0,0) Ba (10,0) ®Q\)x = 1Ly a3 2)x = 2y
'3

Hy~TaJiap.
(1,5) Ba (-7,5).

) X =y=

51.1) v=1l,y - 2,z= 3
2) x=0,y=32z= 4
3y x=2,y=1,z=05
4) * = 5>= 4?2 =3



MctcaAaAapHum ycaeo6Aapu 489

5x—ky——2k 2—k
Ta.iraH coh).

S.D = a*+ + c*— 2bZx2— 2aXxn—
2a2/2

(k — hc-

S.*: 2, X,=-%i.

) 334

- ,—a+ b+ c,a+ b, \
dDr\a—b+ c,a—b+ c, 1
| a+ b—ca—b, 1

x 4-y = 0.

“t2+ (y - 5)2—9= 0.

1) yTMac; 2) yTKHp; 3) YTKHp;
4) yTKHp; 5) yTMac; 6) yTKHp;

7) ~“TMac; 8) yTMac.

i. 2, 5 Ba 8->iH3HKJiap KoopanHaTajiap
6ouiHjiaH yTaan; 4 Ba 7—hkkbjia ko-
opflHHaTa yKJiapHHH Kecaan; 1 Ba
6 — abcuHcca vyi<Hra napajuiejib;
3 — opAHHaia yi™wra napajuiejib.

6. Y'IHHHHCH.
1.7.1) 45°,_2) 135°.
By—YSx =0
V)y+ x—5= 0.

90.y = _é_x.
V*

91.5*— 7y + 35= 0.
92.x + y—2= 0.

&4 1) a= 3 b—- 3
2) a= —27T,b= —A
3) a= 2,6 = 1 7=
95.1) y = -+8m 2)y= -m -
1
3)y
96.1)
Vi 12
3 4
‘ ] l4- 03
2) — 5 A+ Twe
. 2
3 77- x — ==0.
V5 V5 2/5

97. Gi(8. DiipjniK,

s

98. 1,5

99. 75

I0C! 1) y = k(x + 3); 2) y- 5= kx;
3) y—3= k (x + 2).

101. 1) y —3x—7=0;2) y—6= 0;
dy=Y x 4y—1=

102. x + 2y — 3= 0... (AB);

vc— 3= 0... (BC);
3x—2y—1=0... (AC).

103. x — 2= 0, x —2y = 0, x + 2y —
— 4=0.

104. 4x + 9y —30= 0 6kh x + y —
-5 = 0.

105. 7.

106. — 1,5.

107. 2y —y + 3= 0.

108. ByJiaflH; bx —y — 7= 0.

109. 8.

110. 90°.

111. 45°. J

112. tgyl = I -] ;tgS = 2~; tgC =
= 4 -

113. 27°15'19"; 40°21'53"; 112°22'48"

114. x —2y — 9= 0.
115. Ix —y — 13= 0.
116. 2x+ y = 0.

117. a’b = b'a.
119. x + y+ 2= 0.
120.m8x — 4y — 27 = 0.

121. x — 3y — 11=0, y + 1=0( x +
+ y—7=0. \
122, -Ix— 6y + 13- 0,3x+ 5y —'17=

=0 \Ox+ 4y —21 O.

123.71 7,5 6ymaH.ua napajuiejib, Ba
/ 106y.iian,na nepueii;nHi}?y-
;mp Oy.ia.iH.

124. A (1, 1), B (3,0),
125. 3.tr- 2v O,

C (3, 4).

126. 3.v ly+15 0.

127. "TajiH.

128. C 2 fiyjiraima.
1

129. —=r *

130. 3.
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131

132.

133.

134.

135.
136.
137.

138.

140.
141.
142.
143.
144. j

145.
146.

151.

156.
157.

158.
159.
160.

161.

162.
163.
. X2—y3= —2xM1.

165.
166.

MacaAtiAapHUHa otcaeo6Aapu

2V2;-)<=-.

VIO r VAo

y=Xx+ 4eKHy= —x + 8.
A 6yp<iarHHHHTr
X —2y= 0Ba 2x+ y-=
MarHHHHr  6ncceKrpHcacH
+ 1—V5)y- 20=
+ @+ V5y—20= 0

6HcceKTpncacH
0; B 6yp-
2X +

0 Ba 2x +

C 6yp>iarHHHHr 6ncceKTpHcacH

=L

4x—3y= 0Ba2x+ y—10= 0.
X — 2= 0OeKH 8 — 15y — 61 =0.
3
2/13"
4x — 3y + 10= 0 6kh 4x + 3y —
—2=0.
4jc+ 3y + 1+ 15= 0.
7X y Xy
16 + 56= 1 eKH 16 + 8
4rc
13+ 4yrJu’

115x + 69y + 99= 0 eKH 69x —

- 115y- 199= 0.
3x+ y—16=0
—8=0.

eKH 3y — x —

8 + 7y — 19= 0 eKH 16jc + 3y +

+ 17 =

vV r -
(-5, 2);(-3, 1;3) (-2
2X'+ 3/ + 2= 0.
yt=
+ yl=25
xtfl + 2= 0.
a=y arcty (—2).

(Y=Ar)2= 4(* + y) + 8.

xl + yf- 10jc,y, — 12 = O.
4Xj — 7V A xiyi+ Tyr= 2

4-%i + V 2X jy+ y\= 2.

,8).

174.

175.

176.
177.

178.

184. 4

185.

187.
189.

190.

191.

192.

193.

194

195.

(a— 1)2+ (y —2)2— 9= 0.
*2+ (y+ 32- 25= 0.
x2-f-y2—j =0.

a) (— 1,3), /2= /5;

b) (-2,0), /?
c) 0,- 2), /?

3;
3

) (4V), *=4-~133.

N
e

3. 0), (0, 6, (0, ).
9v2= 36.

Jf2 yi
25 ~

X2
42+

>3
a3~

3x* + Oy2= 27.
a) 2a= 6, 2b= 4,2c= 2/5,

b)2a= 2ywW, 2b= 2V3,

2.2VT. _e- vy

c) 2a= 2V2,2b= 2y NE£,

20.
3x2 + 7y2= 115

-jv 2.

12

= VV Vs)

12 12\
+yis'Tvi3/s
*2 y2 2/tJC ?2*y

a5+ o+ THS + —e-



% s

MacaAa/iapHUM oicaBo6Aapu m
3 9 -
196.25 ;75 . 227, Y 2
197.83°6". 5 228. 64~ 225= '
25 229. *2 — 4y2= — 1; e = /5?
198.y = = T . *D yl
~ +
199. 2* —3y—8= 0 m T2-y2+ 2
200. 2x + 3y-9 = 0. 231. 6 Ba 14
201. 2y — 6* = 13 Ba 6* — 2y = 13. . /97 8y Ti\
. (-g-.t
202.y = + -jVv?. (-9 5 ~,
233. 5* +16 = 0.
203. 2x+ y £+ 8= 0. 4
204. 2x — 3y + 8= 0. 234. AcHMnTOTajiapn y = * -5-*,
205. 1) QiJiHcua; 2) sjuinncflaH Tarn- *
i"apHjta; 3) 3JJiHcua 4) sjuinnc- jiHpeKTpHcajiapn /74 1*+25 = 0.
HHHr HIHHa.
206. x —3y + 4= 0Ba23* — 2\y =52.
y Y 23a. tgT= £"~ry 2. 3
51 34 16
25’ ; 25 236. 60°
208. ypHHMa: 8* + 15y—50 = 0; 240. arctg (4/5 );e=y
HopMajib: 75* — 40y — 252 = 0.
209. MB3JiaHraH 6ypgaKHHHr TanreHCH = 241. y = 8 = 15
j25 242. 3y— 4* = 5 Ba 16* + 3y = 25.
= 126 « 243. 5* —2y= +2/21.
244, 4*2 — Qy2= 64.
f 8 1 \ 245. 8
210. (+ -3 = 3 yTfcj. o 4
246. y = — X.

211. *2+ 2yl = 3.

12 * * -
212. 13. 247. + 3y O 2*+y=0.
125
N 248.y - 3= A (*r —
213. /= £ K *2+ eyjica.
3 5 249. * + 3 0.
214.y = jx, y= - j2*,; y
\
252. & . Y
— 130 9 /"169 Ya3—bl'1lifa2—"27/,
’ 23~ 17 23 254, 1.
255. *3 —e2ys= 6.
223. 5 263. y»  20*.
21y2 264./? - -g-,12*+ 5=0.

224. 16 2500 —
225 7*3 3y2: 148. 265. (0, O) na (2p, 2p).

226. 2a= 10, 26= 8, ~(£"41,0) 25
266. ys 3 *.
V a\

€= 267. *» - 16y
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268.

269.
270.
271

272.

273.

274.
275.
276.

277.

278.

279.

282.
283.
284.
292.

293.

294.
295.

297.

298.
299.

300.

301.
302.

303.
301.

305.

MacaAa.AapHu.Hz OKaao6Aapu

2 -

16.
TyFpn OypnaK.
ypHHMa x + 2y + 2 = 0, HopMajib

2* —y —6= 0.
ypHHMa x — 3y + 3 = 0, HopMajib
3* +y- 11 =0.

ypHHMa aa — 3y + 9= 0,
HOpMa~rb 3* + y— 33 = 0.
3*-y + 1=0.

X+ y+ 2=0.

X—3y+ 9= 0Ba* —y+ 1=0.

p
i = 2k6y;iraHa-
2x + py- i: 0
| +
* _y_1=0.
7%+ 3y= 0.
(-3, 2.

S
T m- 4T

MapKa3H HeKCH3jiHKaa (napaoojia).

5 6 2
y=-3*-Tiy=y*--"~.
*+1=0.

1
y=2x;x= — -9
y—*+1=0;* = it

*—y+ 1= 0.

1) 9.uinnc; 2) runepOojia; 3) na-
paoojia; 4) HKKHTa napajuiejib Typ-
pn iH3H<; 5) aji.mnc; 6) rnnepOo-
jia; 7) HKKHTa napa.uie/ib Tyrpn
'IH3HK; 8) lapaOo.ua.

m —\ Oy.ica.
m 0 OydJica.
*2 y2
D wm 10f=152) y- —2%;
*2
3) 4

5) 6*2

L 4) y2=4x;

, 6,09 vy2

* y *2_ L)

306. —7% H&T'&%

320. /2009.

* o U

321. arc cos &/3 34°15', 9.

322. 60°"

323. ) 14; /26; 2/ 6.

8 11

324. r. o—

325. (£ /15, —6,—7).

326. (- 5, 0, 0).

327. PlyK-
100it

328. w . )

339. a+ ft+ ¢c= 0 Oy*aHAa, gyHKH
my BaKTjarHHa y BeKTopjigpaaH
~ochji 6y.iraH cmhhk 4H3hi< enn”
Oy”~a™H.

340. a(a—a ')+ fi (ft—ft')+ T(c—c')=
= 0, fleMaK, a—a', b— ft', c — ¢’
BeKTopjiap y3apo iih3hkjih MyHOca-
OaT OnjiaH OoFJiaHraH, 6y sea yjiap-
hhht KOMiuiaHapjiHrHHH KypcaTa”H.

341. CKajiflp KynaHTMaHHHr xoccacHsaH
(JjoftagjiaHHO (a + ft) (a—b) =
= a2—ft2 e3Hin MyVKHH. JleMaK,
a+ b HHHr a — ft ra nepneHAH-
Kyjiap OyjiHUIH y>iyH a2— ft2 6kh

a = b OyjiHUIH KepaK.

342. ygOypnaKHnnr TOMOH“apHHH Tarn-
khji STran a, b, ¢ BeicTopjiapHHHr
ysyiiJiHK~apn a, b, ¢ 6y;iCHH. By
*oji,na: a= b—c 63hui mymkhh,

OyHaan

c2= f2+ c- — 2be.
Hkkhii'ih  TOMOiwan
al2= a2 ft2= f2,c2= c~ be =
be cos A Oy.arann yMyH
a2= ft2+ e2— 2be cos A.

343. [eft]2= a2d2sin2 (a, ft); (ab)2=
= a262cos2(a, ft) OydiranH vyqyd,

QOyjiapnn 7~anJiaO njyuiHJica
[ab]2T (ab)2= a2



ft

344.

346.

347.
348.
349.

351.

352.

/m

MacaAa.iapHUHe Maeo6Aapu

[(@— b)(a + b)] = [ab]— [ba]-\-
+ [aa]— [bb]\ [aa] = O, [bb\ = O
6yjiraHH ynyH:

[(a—b) (a+ft)] = — [ba]+ [aft]=
= [ab] + [ab] = 2\ab].

By TeHrjiHK ojuhh reoMeTpHK
Ma-bHora srajiHp, S’>HH napajuiejio-
rpaMHHHr .HHaroHa;uiapHfla acajiraH
napatjieJiorpaMHHHr  k»3h  6epmi-
raH napajuiejiorpaiu io3hhhht hkkh
6apo6apHra TeHr.

. ABC yH6ypHaK.ua: BC = a,AC =

= b, AB = ¢ 6yjicHH; yq6ypMai<-
hhht A Ba B eypnaoapn ygjiapH-
®aH TyuiHpujiraH 6ajiaHa”HKjiap-
hhht ygpaniraH nyi“"TacH M  6yJi-
chh. Arap

MA = m, MB =n, MC=p
4>apa3 widimica, 6y ~ojiaa:

a=p—n,b=m—p,c=n m
MA Ba BC ysapo nepneHflHKyjiap
CyJiraHH ynyH

ma= m(p—n)= tnp—mn -0;
ryHra yxmam MB Ba AC y3apo
nepneHAHKYyjiap 6yjiraHH y~yn

nb —n (tn — p) = ntn np — 0.
KeftHHTH  HKKajia TeHrjiHKJiapnH
>anjiab “ymcakKt

mp — np = mn— nm = 0,

6kh (m — n)p = 0, eKH —cp -A),
fleMaK, MC X AB, 6y acaM HyK-
TaHHHr xaM C flan AB ra TyiiiH-
pmiran 6ajiaHmiHK.ua SKaiijimmiH
KypcaTaAH.

1) KoopanHaTa™ap 6omH;ian yia.m;
2) Oz y™Hra napa.njie.nb;

3) Oz yK|Hfaii yTa"H;

5) x0z » )

6) Ox y"HaaH yTa™H.

y+ 3= 0.

353.

354.

355.

357.
358.

359.
. Ix + 4y + 22— 33 O
361.
362.
363.

364.

365.

366.

367.

368.

369.

370.

371

7 7
2)a— — 5,fe= —y, =
4
3ya= g, b=8,c= 8§;
5
4) a= —5 b— —tt, c—5

, fa-> + 2 -5 _n

X—V+ 4¢ —3
2) ..o =0
—3x—4y+ 52—7
3) = e = 0
5/72
.. —5*—14 —22—1
2 = =0.
3/5
p 5, cosa= — ¢, cos 3=
-Tv cos?

A(Xx- 5+ By+ C @2+ 2)=
. jc+ y+ 2—9= 0.

5x — 8y + 4z = 0.
IOx + 15y + 182 — 30 —O.
90°.

* —2y+ 2+ 1 0.
5ic+ 7y + 3= 0.
X—4, y— 7,2—2

4, —10. —1 =0.
4, 5 -7

3.

_3_

/6

1

2/6"

ox— 4y + 62— 7= 0.
x+ 3y—11=0.

493

0.
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39

494

372.
373.
374.

375.

376.
377.

383.

384.

385.

386.

387.

388.

MacaAdAapHUM ofcaeo6Aapu

(7, 8, 9).

a+ y—4= + {x+ z—23)
MeKCH3 y30KJiama,nH.

A B CD

AiBi C[ Dy _ 0

A% B2 C3D%

As Bs C3D3s

6+ 4/2T
15 3

1) (1. 1, 1); 2) 6np TyFpw mBHK
ycTHjiaH yTa™n.

(X- *)y=-2= =% (y - Vi
2=+ (2—21) 2.
3 2
cosa= +* y =, cosp= = p=,
1
cosf = *
y 14
1 * = 3 1
) - 5*__§5
2) Xx= —52+ 3 y= — 72+ 7.
*—2 y—5 2—0
D 3 5 1 -
X—2 2
2 2 . 3 T
J+ 1 —1 2—2
3 _1
aa=& TF
1=]T"
3

1) yOz TeKHCJiHKKa napajuiejib;
2) xOz TeKHC<iHKfla;
KoopHHaTaldiap 6ouiH.naH yTaaa.
Myc6aT KHHMaTJiapn 6njiau gera-
pajiaHHJica:

2) cosa= 0, cos fi—

1
cos 7= ,—;

1 v10

389.

390.

391.
392.
394.

395.

396.

406.
407.

408.

409

410.

411.
412.

. —r

3) cosa= 0. cosfi= 0, cos7 =

4) cosa= 0, cos B=

cos7 ="g -

V26

1) y=x—1= 2—2;

y+1

Byjiaaw.

fly*.

60°.

30°, 60°, 90'.

2

—5

3 20
a= 2% b= -g-6yjiran.ua,

--5

3

x—1 y—2
5 ~
fly*.

14

-7=.

Y 35

3

21f

y 83
5/\

y Y2.

Bx -2y — 72+ 3
9x — 14y + 62 —

2

+

1

.y= 1 2x+ 2- 3=0.
. 65°30".

. 90°.

.n= - 2,p= 4.
. 32 eyjiraH.ua.

2—3

4
7

0.
0.



417.

418.

419.

420..

421.
423.
424.
425.

426.

433.

Maca/iaAapHuHe oicaaoGjiapu

x34- y1~ 9 (xy tgkhcjihth fiHliaH
— aftjiana); 4x3+ 9z2— 36 = 0 (xz
TeKHCJiHrn 6HjiaH — sjijihiic); 4y2+
9z2— 3% = 0 (yz TeKHCJiHrH 6HJiaH

@, 2, 3); K2 29y, — 9yij.

(4, 2, 9) — ™ppM hh3hk cnpira
ypHHMa,

r =

a2A3+ b'-B3+ f22— D2= 0.
4-c - 12y + 9z - 6 =0.
jc— 2y — 4« 0.
1) Cup KOBaKJiH rHnep60JiOHA,
2) sjumnTHK napa6ojioHA,
Hkkh KOBaKJiH rnnepCo.iOHa,
KoHyc.
/ a2 b2
—/ . =, =
\y a*+ b3+ c3 ya2b2rc2
c3
y a 3+ b2-\-c2'

434.
435.
436.
437.
438.
439.

440.

405

\

4t
b) (— 2, 1, 0); r) MapKa3 ih3hth;
2x+ 1= 0,2y — 2z— 1= O;
a) MapKa3H ftyK;

127 2rr
eM 37 3a’

0

)"
5x+ 6y + 7z- 4= 0.
X + 8y + 14z — 26 = 0.
7x + 17y + 19z + 19 = O.
X+ y+ z—6=0.
2Xx+ y—z= 0.
a) 9JiJiHncoHfl; 6) 6np
nep6ojioHfl; b) Konyc; r)
A) hkkh KOBaKJiH aftjiaHMa rHnep-—

KOBaKJiH th-—
ccjiepa;

6ojioh.ii;

e) rHnep60jiHK napa6ojioHfl.
a) 2x24-5y-+ 8z22— 32 = 0;
6) 2jc2+ 3y2+ 6z2— 1= 0;

b) y* — Z3

8*
r) 7y3— 2z2 —

y w
441. 3ra.



mMHRAPIVKA
BHPHHMH By J HM

AHAJ1IHTHK TEOMETPHJlI TEKHCJIHKfIA

KHToCHHHr yMHHMH HampHra cy3 60 u ih ..o
KHToCHHHr TypTHHMH HampHra cy3 60 u ih ..o

j~6_06. Acocwfi TyuiyHMajiap

V(. AHa-iIHTHK reoMeipHH . e
2. TyFpH6YpMaKJiH KoopAHHaTajiap CHdeMacH L
3. Hkkh Hyj*ra opacHaarn M acotj>a

4. KecMaHH OepHJiran HHc6aTAa 6y jm iu
5

6.

7

. yMéypMaKHMHr Ba K™nOypMaKHHHr K )3 H ...
I"yTO KOopAHHaTaaap cncTeMacH
Hyi“raHHHr AeKapT Ba i*yT6 KOopAHHaTa. |apH opachIarn acocnii

w oW o 0 W gy W

M Y H OCAB AT THAP terrieeimrmimrniiiiii e ae e e e ae s e e e e e e e e e aeeeeeeeeeeeeeeeaeenane

2-6 0 6. .ZI'CTcpMNHaHT Ha3apHncMHHHr acocJiapH

8. Hkkhhhh TapTHOjiH AeTepMHHAHT .ottt ee s
9. YWHHVH TapTH6™MH AeTepMHHAaH T .t
10. AeTepMHHaHTHHHr acocHH xoccadiapH . . . ..

11. AeTepMHHAHTHHHI MHHOPJIIAPH coiiiiiiii et
12. Ehphh>lh Aapa*a™H 6hp*hhmh TeHrjiawajiap cncTeMacH

)6. .HeTtpMHHaHTjiapHH jteapo KANaftTHPH il oiiiiioiieiieeieeieeeeeciie e

w W @ W W W



16.

21.

23.
24.
25.

S W W W W oy W w

w

29.

w W W W

§ 31.

w W

§ 36.
§ 37.
§ 38.

14.

18.
19.
20.

22.

26.

27.
28.

30.

33.
34.

Myndapuxa

3-6 0 6. Hh3hk Ba TeHRJiaMa

1*eHrjiaMaHHHr reoMeTpHK MatHOCH
MH3HI"HHHr  TeHrJT&MaCHHH  Ty3HIII
MH3M~AHHHr napaMeTpHK TeHrAaMaAapn

. AjireépanK Ba TpaHcueHAeHT >iH3Hiyiap

4606 Tyrrm mhihk

TyFpn HH3HI"HHHr 6ypnaK KO3(J)J)HUHeHTAH TeHrAaMagw- .
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