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617.3

K&e

yinOy «AnaJiHTHK reoMeipiiH acocHH Kypcn» TypAH Bai^r- 
JiapAH ToiUKeHT maJU'HAarH 6hp Hena ojihh y^yB rapiviapHAa 
(wyMAaAan, yHHBepcHTeT Ba neaarorHKa hhcthtyth (J)H3HKa~ 
MSTCM&THKa tjiaKyJi[>Tef;iapHAa) aBTop tomohha3h yi^HJiraH jieK- 
UKHJiap naTHwacHaa BywyAra KenraH.

Kypc uiyHflafi MyJio^a3a 6HJiaH Ty3HJiraHKH, ayAHTopHHmi 
HasapAa TyTH6 yHH TypjiH BapwaHTAa ^ap i^aHAaft oahh MaKTafi 
nporpaMMacHra t 3t 6hi  ̂ ^ hjihiu mymkhh  (SyHHHr ynyn jKOHHra 
i^apa6, MyTjiano 3apapcH3 6ai>3H TeMajiapHH ^ o aah ph 6 KeTca

A btop ^3HHHHr Kyn hhajihk Ta>KpH6acHra cyaHHC, KypcHH 
Mymkhh Kaaap coAAa Ba paBiuaH kh-'ihO Ty3Hiura HHTmiran. 
UlyHHHr yqyH yHAaH MycTai^HJi (aftHH^ca chpti ĥ ) ^HLUAa 
(JjoflAa^aHca ^aM CyjiaAH.

M A C b y J I  M Y X A P P H P  
y a C C P  O aH J iap  aKaAeMHHCHHHur anaA eM H rn  

C. C H P O M H JIR H H O B



K M T O B H H H r y*-JMHHH H A U J P H rA  C $ 3  BOUJH

Ky^HHrnaAarH ,AHa;iHTHK rcoMGTpHHuhhht hkkhhhh HauipH 
1941 fiH^aa 60CH^m6 MHI^aH 3AH. YaSeKHCTOH CUHft M3KTa6- 
^apHAa Ma.xa^^Hft xa^^^apjiaH 6y;iraH CTyAeHiviapHHHr, afiHH^ca 
y36en CTyAeHT^apnHHHr cohh HH^AaH-iiH^ra ycn6 CopHiuH Ha- 
TH m aaw a 6 y  KHTo6ra a ^ r a e *  ^aM ou iah.

y 36eKHCTOH neAHHCTHTyT^apn MaTexMaTHKa Ka(f>eApa./iapH 
yKHTyBHH^apHHHHr 1954 Run (J)eBpa^b oflH^a <f>apFOHa rna^a- 
pHAa 6yjin6 y iraH  Pecny6/iHKa KeHraniH aBTopHHHr „AHa^HTHK 
reoMeTpHH acocHft KypcHu Ba „Acochh MaTeMaTHK aHa^H3 Kyp- 
c h “ acap^apH H H  MyMKHH ^ a jia p  xe3JiHK 6wnan i^afiTaAaH Harnp 
3THIU- Maca^acHHH >khaahS KyfiAH Ba y36eKHCTOH OaH^ap ana- 
AeMHHCHHHHr OH3HKa-MaTeMaTHKa 6y^HMH Kapop HHKapnS, aB- 
TopAaH ym 6y KHToC^apHH i^aftTa Haiup sthu ihh  cypaAH.

„AHa^HTHK reoMeTpHH acocnft KypcHuHMHr 6y ynHHHH Ham- 
Phhh GocMara Taftep;iaiiiAa KHTo6ra CiipMyima y3rapHimiap 
khphth^ah (6np  He^a naparpa<J).aapH ^HCi^apTHpH^H, 6np Heua 
HHrw naparpacjviap, HHrn 6o6;iap, hhi-h M nco^^ap, Macaiia^ap 
kh ph th^a h ).

H 3 0 ){ Tapm ^acn Aa K y fin A an i;iap H H  3h t h 6 y t h u ih h  ;io 3hm  t o - 
naMaH: KeflHHrw ftH .u iapAa cwihh M aKTa6jiapHHHr Aapc/iHK;iapH  
TyppHCH^a T yp ^H  (})H Kp;iap 6agH  i^h ; ih h a h , „K y n  TeMa^iHJih k " K a 
ypHH SepM aft, AapcviHKHH MyMKHH i<aAap HXHaMJiauiTHpHui 3a* 
pyp^H TH  Ta-bKHA^iaHAH.



(i K utoOn iih i i/u u n 'i i i nauipuca c()3 Goiuu

111 \ i i it i i i y i y n  Ca i. ui 6 n p ,  h k k h h h h  A a p a w a ^ iH  T e M a ^ a p  k h -  
n ifn .i uipitiiMMii;iH. y^apHHHr ^nco6nra aca 6npMyHH3 My^HM
mi iii'iM nil rcMBJiap ycTHAa Tyviapo^ TyxTa;iAH.

\ jii^i i K i iran .yiM, ^ap Gup (J)aHHH yrauiAaH acocwft msi^csa: 
yum (|)iiiiniiiir mctoah na acocnft TyuiyHMa^iapHHH 3ra;i;iamAHp. 
iiy iim ir iiariDKacHAa Maxcyc h^mhh annapar BywyAra Ke;iaAH 
mi fiy annapar epAaMH 6n./iaH TerHiu^H Maca^a^ap, HHni-HHrH 
rt‘Ma;iap iniMaHaAH.

I’ap<in 6y khto6, acocaH, neAarorn io  HHCTHTyTjiapn yqyH 
(.'3n;iran 6y.ac3-A3, -igkhh, iny6^acH3, yHAan Ma-b^yM Aapaao- 
Aa OouiKa o a h h  MaKTaS^ap (aflHH^ca chptkh o;ihh MaKTaS^ap) 
)(aM c(Dofliia^aHaAH. K h to6hhht Ty3n^HiuHAarn 6a t 3H 6np cneuw- 
4>hk MOMeHT^iapHHHr ca6a6H j^aM iuyHA3. Maca^aH, 6a-b3H 6up 
acocHft TymyHHa^ap eTap^n AapaacaAa C0AAa;iaiiiTHpH6 6ep «^ - 
Ah; 2 -Ba 3-TapTH6^H AeTepMHHSHTJiap ryFpncHAa aHa^HTHK 
reoMeTpHHHH yram Aa 3apyp 6y^raH TymyHqa 6epH^raH (6y 
ryuiyHqaHHHr 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 
jp jiA a , ypHHra v,apa6, aKCHHMa ^thui xsm MyMKHH); neAHHCTH- 
r y T  cTyAeHT^apn ynyH  ch h ts th k  reoivteTpHHHHHr Ke^irycHAa 
My^HM po^H 6op^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 M3IUl^^I3p aHa^IHTHK M e fOAHHHT My^HM pOJIHHH I<ypCaTH6 
6ep3AH); OJIHH M3KT36^3pA3, yMyM3H, aHa^IHTHK reOMCTpHH 
6hji3h MaTeMarHK 3H3;iH3 nspa^^e^b yTH^iaAH; myHH atTHSop- 
ra o^h6, ({jyHKUHH^iap TyppHCHAa My(J)3cca;i TymyHqa 6epHiu
J103HM TOniUIMSAH.

K htoC hhht h k kh h ih  i^HCMHAa, ymym3h , ^ap  6np  TeMa hkkh 
BapH3HrA3 Hiu^aHAH. Abb3;i BeKTop^ap i^y^aHM 3CA3H, cyHrpa 
BeKTop^ap 6pA3MH 6w^aH 63eH ^h-ihhah (1-Ba 2-nyHKT^ap). 
LLIyHHHr ynyH, mapoHTra i^apsG, kh toC hhht 6 y  khcmhhh e3H^- 
raH T3pTH6Aa, h^hh hkk3^i3 nyHKTHH Hiu^iain fly^H 6h^3h, e 
(Jja^aT 1 -nyHKTyispHH Hiu^arn fly^H 6H^aH, 6kh (})a^3T 2-nyHKT- 
•TCSpHH HIII^I3UI fiy^H CH^iaH yTHIU MyMKHH.

TOLUKeHT, 1955 HIOHb.
T. H. h{opu-Hue3uU



KHTOBHHHr T^PTnHM H HAUJPHrA C&3 BOLUH

„AHa^HTHK reoMeTpHH acocHft KypcH‘1HHHr 6y  TypTHH>iH 
HaiupHHH 6ocMara Tafiep;iaiiiAa KaTTa ysrapmu Sy^raHH flyK- 

Coahp 6ynrau. 6ai>3H 6hp y^rapHiu^ap aca (|)at{aT m y^ap- 
AaH H6opaT: ^HftinH^Syp^aMH KoopAHHaTa;iapAaH TymyHHarHHa 
KO^AHpnS, 6yHra oha dyviraH Souii^a Maca^a^ap ^HC^apTHpHJi- 
ah ; aHa^iHTHK reoMeTpHHHHHr acTp0H0MHHra (Ken^ep i^OHyHJia- 
pn) Ba Sa^^HCTHKara T a r S m B a  cupiyiapHHHr CH H ^apra  6y- 
^ h h h u ih  TyppHCHAa T y m y H q a  SepH ^AH ; h h ^ o h t  npH H unnna^ 
xapaKTepAa Sy^MaraH 6ai>3H nc^ox^iap coahp Sy^AHKH, y;iap  
ycTHAa TyxTam ra 3apypHHT ftyK Ae6 yit/iaftMaH.

T. H. h(op u-Hue3uU

TouiKem, 1966 hhji, noaSpb.





EHPMHHM BY/IMM

£?

A H A A H T H K

T E O M E T P H 5 I

T E K H C A H K A A





E u p  a h h u  6 0 6

ACOCHft TyiiiyHM AJlAP

§ 1. AHAJ1HTHK rEOMETPHfl

yMyMaH, MaTeMaTHK MacajiajiapHH e iH iu ja  t;y;i;iaHaAHraH 
MeTOA-'iap, acocaH, h k k h  Typ^iH 6y^H6 , y;iapAaH 6 n p H  r e o -  
M e  T p H K Ba HKKHHHHCH X H CO S^aiU  eK H  3 H 3 J I H T H K  M eTO A Ca- 

H a^ a ^ H . T e o M e ip H K  (e K H  acaui) M eTO AH Aa M a c a ^ a , yM yM a H , 

m a K J ir a  a c o c -ia H r a H  6y ;i a A H .  X H c o 6^ a m  M e T O A H A a  a ca  M aca /ia  
c o H ^ a p  y c r a A a  T e rH iu ^ H  aM a/u ap H H  S an cap H m  6 n ;iaH  6 k h , 
g o m K a n a  f; h ; ih 6 a ih r a H A a ,  a ^ r e 6 p a  ep A aM H  6 n ;iaH  T eK in H - 
pn^aAH.

X H C o S ^ a m  M eTO AH H H H r yM yM H H ^ H rn  Ba r e o M e ip n K  M eTO A 
HHHr o u H ^ -o ftA H H ^ H rH  M aT eM aT H K aA a  K aTTa a^ a M H H T ra  a ra A H p . 
By hkkh  MeTOAHHHr „K oopA H H axa^a p  m c to a h "  a&6 a ia ^ ra H  
^ h t h  m c t o a  a c o c H A a  y 3 a p o  S oF ^ aH H in H A aH  aH a^H TH K  r e o M e T -  
p n 3  B y> K yA ra  K e ^ ra H . By reoM eT p H H H H H r a c o cH ft M a m ry j io T H ;  

Typ^ iH  re o M e T p H K  yp H H ^ a p H H 1 TeHr.rcaMa./iap S n ^ a H  H(J)OAa i^h ^ h u i - 
A3H  Ba 6 y H A a ft  T eH r^ a M a ^ a p H H  a./ire6.pa ep A aM H  6 n ^ a H  t c k i i i h - 
p n 6 , y ^ a p H H H r  r e o M e T p H K  x o c c a ^ a p H H H  a H H i^ ia m A a H  H 6 o p a T - 

A H p . A H a ^ H T H K  reo M eT p H H H H H r 6 y  a c o c H ii  h a c h c h  y c T H A a  6 h 3 

K eftH H H a HHa M y c })a c c a ^ p o ^  T y x T a 6 ,  yH H  e T a p ^ H  M H e o ^ ^ a p  6 h - 
JiaH  TaCBHp I^H^aMH3.

A H a ;iH T H K  reo M eT p H H H H H r a co cH H  HAeHCH 6 n ^ a H  C o r^ a H ra H  

M eTO AH H H r 6 a t3 H  a ^ e M eH T ^ a p H  f o h t  i^ a h m  33M OH^iapAaH  Ma-fe-

1 TeoMdpHK ypHH TyuiytmacH y^yBqnra yp ia  MaKTa6AaH MauiyM ae6 
.(Jiapa3 î HJiHHâ H (3-6o6ra KapaJicHH).



12 Acocuu ryuiymaAap

jiyM 6y;ic3-A3, .tkjkhh yHHHr yMyMHfl m ctoa CH(J)aTHA3 hui^J 
th^hiuh 4)paHuy3 4)h^oco(|)h Ba MaTeMararH ,H,eK3pTHHHr 163 
fln ^A a  6och^h6 H H i^aH  BTeoM eTpH H “ acapH ^aH  6om./iaHH<| 
luyH^aH 6yfiH t 3komh;i./i3iiih6 Ke^M O^a.

AHa^HTHK reoMeipHH MaTeMaTHKaHHHr MyjjHM Cy^iHM^apJ 
A3H 6npH 6y/m 6, 4>aHHHHr Typ.?in TspM oi^ ispH AS , x y c y c a a  
MexaHHKa, reoA e3H H , acTpoHOMhh Ka6n Sy^H M ^apH Aa K aT il 
a^aMHHTra araAHp.

§ 2. TyFPHEyPHAKJIH KOOPZIHHATAJIAP CHCTEMACH

reoMeTpHHHHHr 3Hr OAAuft TyiuyHHacH Hy^TaAaH HSopaTl 
AHa^HTHK reoMeTpHHAa aca Hyi^TaHHHr ypHHHH aHHiyiam Maca 
^acH acocHft po;ib yftHaHAH.

Hyi^TaHHHr yp h h h h  aHHi^Jiam y cy ^ H  K00pAHH aTa^ap MeTOA* 
AeflH^aAH. By mctoahh Hin^aTHiu ynyH Typ^iH KoopAHHaia chc- 
TeMa^apH MaBacyA 6y;m 6 , y^apAaH 6h p h  (aHr i<yn i^y^aHaAH- 
raHH) TyFpHSyp^aKJiH KOOpAHHaTa^ap CHCTeMacHAaH H6opaTAnp, 
TeKHC^HKAarn Hy^taHHHr ypHHHH aHHi^am ynyH y 3apo nep-

neHAHKy.iap 6y^raH x ' x  Ba y 'y  TyrpH MH3HK îap yTKa3H^aAM" 
(maK^ 1). By^apHHHr 6np-6HpH OHJiaH KecniuraH O Hyi^racHra 
HHc6aTaH * a p  6H pnAa h kkh  i^apaM a-^ap iiiH  fiyH a^H iu  Ka6y./i 
l^H.lHHaAH. OAaTAa O  Hy^T3A3H yHr TOMOHT3 i^apa6 KerraH O x  
ftyHa^HuiH Myc63T B3 6yHrs TecnapH 6y^ r3H O x ' HyH3^nuiH 
MaH(|)Hft i^a6y.i i^h^hhsah. LLlyHra yxuiaui O  Hy^TSAan lo^opH- 
ra i^apa6 KeiraH O y  fiyHajiHinH Myc63T B3 6yHra TecKapn 6y ji~
T3H O y '  flyH3^1HIIJH M3H(})HH C3H3^3AH.



§ 2. TyrpuSypnaKAu KoopduH.aTa.iap cucreMacu 13

Shah x ' x  Ba y 'y  TeKHc^nrHAarn 6npop M  Hyi r̂aHHHr yp- 
iimih aHH^arn ynyH M  ash x ' x  Ba y 'y  ra napa^^e^b khjih6, 
•iii3HK yiKa3aMH3. By-nsp -XT'* ash O P  Ba y'y AaH OQ KecMa- 
jiapHH KecuS KeTaAH. AHa my O P  Ba OQ HyHa^rapH^raH Kec- 
Ma^ap 6kh Som^aqa i^h./ih6 aihraHAS: ^ a jm m  KecMa^apHHHr 
ilyna^HiiiH Ba O Hyi^TaA3H 6om^a6 6Hpop Macuna6Aa yymaH- 
ran ysyH^HrH M  Hyi^TaHHHr yphhhh aHHi^iaC 6epaA«.

O P  iiyHa^THpn^raH KecMa M  Hyi^TaHHHr a6cuHccacH AeiiH- 
.mah Ba OAaTAa x  xap(})H 6HJiaH H(f)OAa î HjiHHaAH; OQ HyHaji- 
•nipH îraH KecMa M  Hyi^raHHHr opAHHaTacH jeftH^aAH Ba y ^ap-
<t>n 6n^aH H(})OAa ^h^ihh3ah. M  Hy^TaHHHr ypHHHH aHH^OB^H 
JlOCHHCCa 6h^3H OpAHHaTa HKKa,7iaCH M  HyKTaHHHr KOOpAHHa- 
ra^apn Aenn^aAH; x 'x  aScuHCca y^H, y 'y  opAHHaia yî H B3 6y 
y^apHHHr y3apo KecHUiraH O Hyi^Tacn KoopAHHaTa^ap 6ouih
AeftHJiaAH.

ct>apa3 KH.naH.flHK M  Hyi^TaHHHr KoopAHHaia^spH 
x  =  O P  =  a >  0, y =  OQ =  b >  0 

Cy^CHH. By xo^iA3 l-maK^Aarn:
M x HyKTaHHHr K00pAHHaTa^apH x  — O P x — — a , y =  OQ±=b, 
M i  HyifraHHHr koopAHH3Ta^iapn x  =  O/5, =  — a, y =  OQ1—— b, 
M 3 Hyi^TaHHHr KoopAHHaTajiapn x  =  O P  — a, y =  OQx =  — b.

O A3TAa Hyi^TaHHHr K oopA H H aia^apH  FjaBC HHHAa e3H^3AH: 
Chphhhh ypHHAa HyifraHHHr aCcuHccacn, cyHrpa Bepry;i i^y- 
finfi, HKKHHqH ypHHAa (yn r tom ohas) yHHHr opAHHaxacH e 3H.ia- 
AH. LUyHHHr 6H^iaH 1-uiaK^AarH xa^iHrn Hvi^Ta^iapHHHr o a3t -  
Aarn ycy^Aa 63h^huih ^yftHAarHHa 6yj\am:

M  (a, b), M,x (— a, b), M 2 ( -  a, — b), M 3 (a, — b).

A6cuncca yKHAarn .\ap i^anaaS Hy^TaHUHr opAHHaTacH h o ;i-  
ra TeHr. IllyHHHr yqyH 1-maK^AarH P  Ba P, Hy^Ta/iapHHHr 
KoopAHHaTa^apn SyHAaft 03h î3ah :

P (a ,  0); P A - a ,  0).

UJyHra yxmam opA«H3T3 y^HAarn ^ap i^aHAaft Hyi^T3HHHr 
aScuHccscH HO^rs TeHr. IllyHHHr yqyH man^AarH Q Ba Qt 
ny^Ta^spHHHr K00pAHH3TajiapH SyHAaft 53h î3ah:

Q (0, b); Qt ( 0, - b ) .
K 00pAHH3T3^3p SoiHHHHHT KOOpAHH3Ta.iapH X =  0 Ba 

y =  0 6yjiraHH yqyH, 0 (0 ,  0) KypHHHuiA3 63H^aAH. IllyHHHr 
6HJiaH Ba6cuH ccacH  5, opahh3T3Ch 3 S y ^ ra H  A  H y ^ ra "  Ae flH m  
ypH H ra , k h c^ sh s  A  (5 :3 ) e3HJI3AH. H y^TSH H H r KOOpAHH3T3JI3pH 
yH^iH K acp  6n^aH  S ep n ^ ra H  ^ o ^ A a , aHr.’iauiH/iMOB'iH^iHK S y^ M a-



-MAh Aq HlTHG iCHWHBlrtlHHB HHBX^H J  EtfHMA EDDHtlDgB ‘ gBhlf/J 
HHHHirdHQ f  (BtfgBXmOEW d od n g ) BhHIJ49 MyJ yX Q  ET/OBIi HBtTHmOQ 
•dBI/BXBHHU'dOOX Ed-IHifo ' ( f  imBm) £H WB£BHXV$ HHdBirMX^A 
Ba ,*•*- H haA ie irHMraBx MBhdAg o09 odBsX irBaaB jh g  HAhA jhhhXcj 
•SHWBUOl HHBX^Ah ( g —  ‘f — ) BffBW3X3HD HtfHBhdAgMHITIHHto HB.I

-irX g  =  g HJBhdXg xBHHtrdoo>i ‘ hb i/bdbw  *hh>w Aw  mBirkHHi;

HHHHd^ HJBtfH JHIi"0H>l3X dBI/BXBHM'E'dOOM JHHHX ‘ BtZ'HBJl/’HdaQ HJ 
-B hdX g XBHHTrdOOH B3 HdBlf BXBflHirdOOH JHHHBxMAH ‘ BhHHDHy

'd o  =  *  'd o  =  x
rHi/BI/’A g  HdBIi’ BXBHH’C'UO 

-OM HI/HBhdXgkHmHHM JHMHBX^Ah W  dBirBWDaM HBJI/HdHXlTBHXy 
£)0 E3 d o  BtTEJKHXEH "HHDI/’Xg 5  B3 HdBtfBXMAH HBjmBdhX 
HBfng dBi/MA jHHHdBi/Xg iSHWBEBHxX! MnsHh gmrHM w arn r BdBii 
BJHdBtfto  ̂ BXBHHirdOOH HBITBXMXh A HOWBk' Hi(hX mBIT̂ HHB HHHH
-d A  jhh hbxM A h  w  d o d n g  h jb 'e 'h h l‘dh>i3x bi/bw3xdhd HBlTHAg

s vyoffj

/
/

•HtfBfHHatr HJBhdAg XBHHtfdOOX —  MBhdXg 
Q =  HJBt/HOBdO HdBirraHiyBHAH XBgoAw JHHHHdBI/MA
BXEHHirdOO>I • d H U ' B h H M D G  XatTHBJHHIi-HM ({jIldT-BX BtfHdoMoi 
HdBITXO JHHHdBtfA Ba HdBfmHirBHXH JHHHHdBirkA BXBHHl/dOO>J

•(£ UX B ill)
HtTBraHair H I T J I B h d X g M H n i H H ^  BW3XDH0 HBtTHAg Ba Ht/Bli'H^I 
Ii-HJiraBX HHHDBW9X0H0 dBI/BXBHHtTdOOJI WEk HdEtfMA A f t  B8 X  ,X 
hb j^hM  irHOOk' MBhdXg g d o d n g  ‘ gHmHD9>i bITbxMAh q  hbi/hij

■SI vovw aiono d vvv ivn n gd oou  n v w h d fig n d jf ji z  §



n d n g -d n g  HAhA JHHHArn •hhxjsAw mriHi/’Ag hb'b'hbM dek (B^mog
HBfftfOH) HBhdAg HJBffHDBdO dBIfA IDBKS xdBITI HIHHI/Xq dBtf/CH 
-H'ffHaiidau odBeA JHHHHdBirtoA BXBHHtrdoo>i ‘hqbm HHBJimxBDdAH 
BlTHdoMCH ‘HAhA mBI/MHHB HHHHdA JHHHBltoAH HJBtfHHIOHMaj,

H3BW3I 3H3 dBlfBXBHHtfdOOH HIOIBhdAghHmtfH^

•(Z  V H B m ) H f fB irAg 3 HHdA jh h h b x M A h  ( [ ‘ j )  ‘j  
H H dA jh h h b x M A h  ( 3 — ‘g) ‘memxS b j h A u i  • h V b h b iA h h b  bxMAh
( g  — ) v r HBJHBI/EH ‘ BDHHI/O gBhl/A H H IfdH g £  BtfHAg lEHWBE 

-BHXA dBI/,A>lHtt'H3Lld3n BJH^A BOOHlIDgB (gHJ-BdBM CJHdoMCH) HBtf 
-bxM Ah  A g  BdJH / ( 3  ’ ( 3  i/HBm) ehwbiz-o gBirtoHHB h h b x ^ A h  g  ‘ gB h  

j -i/A H H M H fd n g  3  (B'D’gBxmDBW  >ihhb d o d n g )  gBdBto b j h o w o x  UBh 

| HB'E'Hinog dBI/BXBHHtfdOOH BtfHMA BDDHtlDQB H A h A  JH H H Arn

'Z ™ vm

0

\ f , ,

A

O  9

]

3

*

/}

- , x

*£ =  *  ‘Z  —  —  ac

[iBti'I/'OOHW A g  ’HHOIi"Ag HBJHHIfH^ gBtfBX ITIBI/'Mk HB HHHHdA .IHHH 
-Bi W h ( g  ‘ 3  — )  ‘HBITB3BW ‘HtfBtfaX DOW BXMAh BHHJdHg Bl/HJ 

|-HirDH>I9X dBirBXBHHtrd00M ‘BDHHITHM EBdB({) HOBXBHMU'dO HDHhHHH 
j -MH B9 HDBDDHtlOgB JHHHBXMAH HDHhHHdHg HBtfdBIfHOO A B'D'dBJB
[ ' ‘ b j h o d  yHM n^Bk x $ A > k  d u g  dBk: ‘ B h H H D n y  ■npvu vvh vuv h v v  
\-ng nwvpd> hoj vnknyivk ui(fi&otc dng n>td vuivmipdoon nxnn 
[uviuvgovH vzndvvUS vwvungdoon nud^ zunnviu^H mvpHtiv 
I -onytdiu :h b 3 0 d b  BJdBirxdBrn hbjhhiz-hM iz-AgBto HBi/Hg j h h h A u j

■ M e v m d  BtfrmiHHdAH ( i ‘f  lg ‘g )  bxMAh HBJirAg =  A 
[ m  5*3 =  X  HdBIfBXBHHffd00>I ‘HBI/B3BW ‘HtfBI/HXBdjKB HBI/’Hg I/Ad 
|-daa Hl/BlMAH HBtTHDBXBHHtfdO HHHOBOOHtlOgB BtfXBVO ‘ HAhA HHD

d vvvhh fim fii jjnoooy M



Acocud TyiuynnaAap

UlaKJi 4.

Ta^aH opAHHaTa yKHHHHr MaH(|)Hft fiyHajiH iiiHra napa^^e^b mh- 
3hk yTi<a3H6, 6yHAa P  AaH 6om.aa6 (^a^Hrn MacuiTaSAa) 3  

<3hp^hk y/maHca, 6h3 H3^araH ( M )  Hy^ra aHHi^aHaAH.
T y F p u 6y p ia K A U  e a  ta iu m u q d y p ia K A U  K o o p d u n a m a  cu ctn e -  

M a A a p u d a n  . \a p  6u p u  m y r p u  h,U3U ^ a il (J le K a p m  cu cm e M a -
c u )  6y A u 6 , y A a p d a n  6a -
PUHKU-CU UKKUHH.UCU-
h iih z  x y c y c u u  ^ o a u - 
dan u 6o p a m d u p , hyhkh

9 =  - j -  GyviraHAa khh-

mH^SypnaK^H cH deM a- 
A3h TyppHSyp^aK./iH ch c - 
'ieMa ĵ och î Sy^aAH.

IlpaKTHKaAa KynpoK 
TyFpH6ypnaK^H k oopah - 
naTa^ap cucreMacH hui- 
^arn^aAH. By KHTo6Aa 
^aM, acocaH, m y  chc- 
TeMa Hiu^aTH/iaAH. LUy- 

h hh t ywyH, arapAa SepHJiraH mhco;i 6kh Maca-rcaAa k oop ah - 
HaTajiap CHcreMacHHHHr ^aHAaft^Hni T^'FpncHAa cy3  SjviMaca, 
6yHAaft ^o^^apAa KoopAHHaTa^ap CHcreMacn TyFpH6ypiaK.an 
A e6  (j)apa3 KH^ HHaAH.

CaBOJiJiap Ba Macajiajiap

1. Z leK ap T  KO opAHHaTa^apcHCTeM acHAa TeKHC^HKAarn H y^Ta- 
h h h t  VpHH i^aHAaft aHHi^iaHaAH?

2. A6cuHcca yt;H AarH  Hyi^Ta^iapHHHr K O opAH H ara^apn i^aH- 
Aafl xycycHHTra ara?

3. OpAHHara yi^HAarH Hyi^ra;iapHHHr KoopAHHaia/iapH i^aH- 
Aaft xycycHHTra ara?

4. Adcuncca yK«ra HHcSaTaH chmmctphk 6y.iraH Hy^ra^ap- 
h h h t KoopAH H aTa^apH  opacH A a ^aHAaii a finpM a 6op?

5 . OpAHHaTa yi^Hra HHcSaTaH chmmctphk 6y^raH HyhjTa^ap- 
h h h t  KOopAHHaTa/iapn opacHAa ^aHAaft aftnpMa 6op?

6. TeKHC^HKAarH yu i6y 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 ) ,  C t ( - 2 ,  1 ) ,  E  ( 3 ,  0 ) .

7 .  B y p w a K ^ a p n  y w ^ a p u H H H r  K o o p A H H a T a ^ a p n  . 4  ( 1 ,  3 ) ,  5 ( — 3 ,  

— 2 ) Ba C  (4, — 2) Cy^raH ynSypqaK hh3h^chh.
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8. M  (— 3, 5) Hy^Ta 6epn;iraH. KoopAHHaTa y^^apnra HHc6a- 
tjih 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/ieJib. By KBaApaT 6ypnaK^apH yq^apHHHHr KoopAHHaTa-
JiapH TOIIĤ CHH.

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

11. ABC — TeH r t o m o h ^ h  y q 6 y p q a K .  ByHHHr AC  to m o h h  
nftcuHCca yi^H Ba A 6ypnarH H H H r y q n  TyrpH S ypH aK ^H  k o o p a h -  
t i i ira^ap  CHCTeMacHHHHr 6 o u ih  (})apa3 j^uiHHaAH. A r a p A a  6epH ;i-  
im i  yMGypnaKHHHr ^ a p  6 n p  to m o h h  a 6HpjiHKKa TeHr S y ^ c a ,  
vi6ypHaKHHHr 6ypqaK;iapH yn^apHHHHr KoopAHHaxa^apH KaH- 
Aiifl 6y/iaAH?

12. KoopAHHaTa^ap cncTeMacHHH ^HHuiHKSypHaK^H Ba ko- 

(ip.iHHar SypqarHHH 9 =  cf)apa3 khjihS, ym 6y Hyi^raJiapHHHr 

reKHCAHKAarn ypH H ^apn  KypcaTH^icHH:
A  (1, 3); B (0, - 2 ) ;  C ( - 4, 5); D  { - 1, - 3 ) .

§  3. HKKH H y i< TA  O P A C H flA rH  MACO<DA

1. <i>apa3 ^H^aft^HK, 6epH^raH Hy^Ta^apAaH SnpH A  ( x u  y t) 
111! HKKHHHHCH B (X 2, y 2) Sy^CHH. HKKa^a Hy^TaHHHr KOOpAHHa-

i i.mpH epAaMH Gn/iaH y^iap opacHAarH AB  Maco^aHH aHH^iaui 
nwiaO ivĤ HHaAH.

IjyHHHr yqyH TyFpnSypiiaK̂ iH KoopAHHaTa^ap CHCTeMacHHH 
•uiihC), cynrpa 6epH^raH Hy^Ta^apHHHr KOopAHHaTa îapHHH 
tinifiMH3 (iuaK/i 5). <J>apa3 i^H^afi^HK:
a - l H ’l _____ _

| 06 a. V <r ■

L  T,



•HHOtfHUOl Hdni/XMI/H 
JHHHHdBtfHOWOX X B h d A g h A  HBJI/1A g  ( g  ' Z\— ) D  BU ( l  I 1 
‘ ( 0  ‘ 0 )  V  • HdBI/’BXBHH'C'dOOH JHHHHdBI^hA HdCirXUhdX* I £|

•(<? ‘® )0  ( f  ‘ (8 ‘0 )3  (8 : (Z\—  '9 )8  (Z - i t  ‘8) V (l 
:hhohbi;M hhb b4>oobw HJBU'wosdo h iiin o  

-B iBHHtrdooH m i r u g  HdH9 dBk jH H H deii’BxtoXH hjb1/'h(}A.',| <h 

•(0 'b  +  q ) g  bh (7 l? )  y  (9 
\(q  ‘0 ) g  ea  ( o ‘ » ) K ( f r  

:(8 kZ ~ ) a  ea (8 ‘0) V  (8 
' ( S - ‘Z )f fB 8  ( Z ‘f )V 's Z  
: ( l  ‘ 8— ) a  ea ( 8 -  *g) y  (1

-HBI/MmHB B({)OOBW HJBlfHDBdO dB fB lkAH  ^  BS y  HJBtflHjA)| <;|
•HHDITHdBMHh BtfAwdOtf) | ■ 

-Hk £BdB(j) BVHJBhdXg XBHHtfdOOH HhHHMHH HHBXMAll ( A > 
Ba BlTHJBhdAg XBHHffdooM HhHHdng h h b x M h  ( ‘ tf >lx ) y  ||

(_ HtfBL'HIIOX 0BffHBto BCfjOOBN HJB’E'HOBdO BXMAh H>l>l| | |;|

dBITBlTBDBW Ba dBL',ICOHB3

•S =  9 ZA  =  g ( l + S )+ g ( l + 8 )4  -  DV  

■z_A8 = 85i 4 - t(9 + s) + ii(n — e) A  =  on
•81 =  691 / t - 8(l +  9 — ) + 8(t +  11 ) A mmtIV

:H AhA jh h h A u j  U B dogH  HB'i7’B(|)ODBi'i HJBtfHondo im i 
hjimh h jh l*h A e a  jh h h h h o w o x  d n g  dBk BtrxBhdAghA Qf/y
-HAh ‘ HlTBI/Hha HBirug HJYBtfda BL'AwdOCj) (£ )  BI/BOBIN HB.II/'HG*'1 |

•HHOI/HUOX HltlNOIIII tl 
jHHHHdBirHowox MBhdAghA HBJirXg ( z ' t )  D  Ba (9—  *11)// 'I I  
‘ 1— ) y  HdBI/BXBHHirdOOH JHHHHdBirhX HdBITXBhdAg "Z If O .) II \V

e = 91 +6 A = 2(8 — i) + e(i — z — ) A p
:HiTB^Ag BhHJBTrnyAM tii|m 1 

P  HJBffHDBdO dBITBXMAH g  B8 y  BOIfHJjAk BJBirXwdOlj) (,~) (I I

■i = z<c ‘z  -  = z*  “ “ g
: 8 — ‘ I =  lX  HdBL'BXBHHirdOOM jhhhbxMXm y

:BtfifODHW HBJi/'iidofl 
•HHDI/Hlio.l

-OOBW HJBlTHDBdO dBfBXkAH ( l  ‘Z — ) &  Ba (g  ‘ [ )  y  •[ l/ C ).)ll\ v
•HtfHBWdHM BJUgBL’BX .IHHIIKI. I! > 

HmHITBH^y JHHHBWD9H g y  ‘gHHHfO BJdogHXaG HXUWUHM .11 >11

61



^bA JHHHB(J)OOBW HJBtfHDBdO dEtfBlfcAH g  B3 y  HMHA’ h ‘HtfBHHlTO 
'ocHiru sHiira m iiV i r o  i/'BHHtr'Bd HJBtfBirAwdocf) ( 3 ) Htui/HdetoHi-,

•HlTBHHirHM KH03BX BJHhaA\'A BtfHOB^HdBX tomEN 
mndAx qbhho HHAg •he'hbiAbo hhhiiAh eA BifAwdcxJ) HBJimi
-BtoHh ‘HHOBKtfAg B'C'daBk HBXBgOHH BJHdBtftoA BXBHHtTdOOM ‘dBtf 
-bxMXh A ‘ HHAgi/’oSt W e  HBJHHifHii EBdBtJ) BtTdJBhdAg XBHHirdo 
-OH HhHHdHg dBITBxMAH f j  BH y  B'E'mHdB^Hh hhbvAwdo$ ( Z )

•HtfBHBI/MHHB HDB(|>OOBW HBtTHmOQ dBI/’BlBHH'irdOOJI JHHHBX 
-M h  ( ’A ilx ) y  HBJirndag :hbith9  HWBU'da BirAi\ido(J> Ag ‘ Ht/Bi/Ag

(e) l/  +  lx  A  =  p

HraHHHdAM JHHHBIfAwdOtf) (z ) ‘HAhA HHBJIfAg

0  =  ZA ‘ 0  =

iBl/iro^ Ag ‘ BDirAg Bl/Hraog cIbi/bx 
-BHHtrdOOM ‘ BXMAh f j  ‘ HBIfBOBW ‘HdHg HBtfdBlfBXMAH d B jy  'HtTBd 
-ag homkh b jitih u ox  iiBirng HWBirda HdBi/BXBHHVdooH JHHHdB’/A 
HHBcfjooBw HJBH'HDBdo bxMAh hmhh HEJimdag iBifAwdocf) Ag

(s) -C A —  nA ) 4- 7{ xx —  zx’)y\ =  p

:HffetoHh gnii-aM BirAwdot}) Agm A ‘ bdhhito shot™ 
XBdtfBaH HBtTHHOWOX BL’BMHH JHHHHHIAJH3X Ag ‘ gHlfHM BtfOCjjH HBIf 
-ng  Ht^dsk p  Bl/HJHirdHg gBxmoBiv dodug hhhjhithAsA jhhh g y

•E( lA -  SA ) +  . ( ' x  —  zx )  =  zg y

:HtTBfAg HBl/HAg HmHHudAji jhhhA ‘ boi/hhAM 
BHMHITJH3X ( l )  dBIALBWHH>l Ag HBJHBirMHHB HAhA Zfff 69 g y

' . ' 6 - z£  =  0 y  —  a g  =  a 3 - a a  =  3 8  

■1X - zx  =  0 0 — 0 0  =  < 3 D ^ 3 V
:B3HHITHto XBMMHlf BJtfNGm ‘ Bl/XBMH  ̂

-B"x ‘HVBHBITMHHB HBITHg HWBtrda HdBlfBXBHHirdOOM JHHHHdBI/BX
-MAh g  Ba y  HdEirxEWgHM jh hh  g g  Ba g y  hjb'e'hhi;jh3x Ag

( I )  \ 3 9  +  z3V =  z9V
:HB300B BJHDBKadoaX dOJB(j)HIJ ‘XBdogH hbithdbeAh3xouhj 

g y  JHHHHBhdAghA HfJiBhdAgndjAx Am bhb bcJxwbim hbjbi^eh 
sn g  •HB'BirAg imook HBhdAghA HirjiBhdAgndjAx g g y  ‘ bdithebmxA 
MHEHh qirairirBdBu bjhMA BOOHfiogB HBtf y  BdJHAo ‘gwdnxmBx 

*Ax HBI/Hg MHEHh HdiAx OdBsA HHHdBITBXkAH g  Ba y  •HHDI/Ag 
g ( J  =  ZX  lQ O  =  ZX  HdBfBXBHHirdoOM jhhh g  
‘ y j  — JA " 0 0  — ly  HdBITBXBHHirdOOJ! JHHH y

d vvvhunm fii r rn io iy 81



20 Acocud TyiuyHHaAap

18. BypnaK^apn yn^apHHHHr KoopAHHaTa^iapn: A  (0, 0), 5 (4,
0) Ba C  (0,3) GyviraH yqGypqaKHHHr 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 aHHl^aHCHH.
20. OpAHHaracH 2 Gy-iraH Hy^Ta (10, 3) Ba (8, 10) HyKTa- 

^ap;iaH TeHr y 30iyiHKAa TypaAH. By Hyi^TaHHHr aGcuHccacH to -
nH^ICHH.

21. B yp n a K ^ a p n  yq;iapH H H Hr KoopAH H aTa^apH : (23, 31), (63, 

31) Ba ( 23, 40) G y;iraH  yq6ypqaKHHHr TyrpnGypqaKviH yqGyp- 
m3k 3KaH^iHrH hcGot  î h^ h h ch h .

22. AGcuHCca yKHAa myHAaft Hyi^ra toiihjichhkh , yHAaH 

( 5, 12) Hy^Tarana 6y^raH Maco(})a 13 ra TeHr GyjicHH.
23. AGcuHcca yKHAaH Ba (— 3, 2) Hyi'jTa.o.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./iapAaH t c h t  y30K-'iHK- 

Aa Gy^raH HyKTa tohh^chh.

\f§  4. KECMAHH EEPHJITAH HHCEATflA EyjlHLU

1. 0apa3 ^H^afi.THK, A ( x u  y , ) Ba B  ( x 2, y 2) Hy^ra^ap Gh- 
;iaH Gepn^raH A B  KecMaHH myHAafl hkkh j^HCMra Gy^niu ^o- 
3 hm 6y^cHHKH, y./iapAaH GnpHHHHr HKKHHqHCHra HHcGaTH m : n  
ra TeHr Gy-icHH. BoiuKaqa aftTraHAa, A B  KecMaAa iuyHAafl 6Hp 
C Hyi^TaHH aHHK-'iam KepaKKH,

Ckh ^HC^ana —  =  >• (})apa3 ^HJiHHca, 7 ^  X Gy^CHH. Maca^aHH

eMHiu yqyH HCTa^raHHa TyFpHHH3Hi^^iH K00pAHHaTa^ap CHCTeMa- 
chh h  (M aM H3 (m a K ;i 6). A ra p A a  HOMar>;iyM C  Hyi^raHHHr k o -  
opAHHaTa^apn x  Ba y  (J)apa3 ^HJiHHca, maK^ra MyBo4)HK:

3 h^h A  Ba C  Hy^Ta/iapAaH aGciiHCca yi^nra napa./i;ie;ib kh- 
;ihG A D  Ba C E  KecMa^iapHH yTKa3aMH3. ByHHHr HaTHwacHAa 
y3apo yxiuaiu A C D  Ba C B E  yqGypqan^ap }$och;i Gy-naAH. l i l y -  
h h h t y n y H  GyjiapHHHr moc TOMOH^apn nponopuHOHaJi, M aca^ian:

AC  _  m 
~ C B ~ ~ n

AC

x  — OCu y  =  CC,;

=  O A u  y, =  A A t ; 

x 2 =  O B u  y 2 =  B B {.
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m aK^ra

U ld K A  6.

OyJiafKH ( 1) ra i^yftH^ca, x  ra HHcGaTaH yrnSy TeniviaMa xo- 
cmji Cy^a^H :

X  —  X\ =  X

e;(H

eKH

6yHAaH

LLIyHra yxiuam , yq eyp ^ aoap aaH :

C D  A C  _  y 
B E  C B  ~

nponopuHHHH Ty3H6, m y fty;i 6H^aH asbom aTH^ca,

A D  A C  _  ,
C E ~  CB — ’

jyBCfJmt;:
A D  =z A tCi — 0 C t — OAy =  x  — x u- 

CE  — C XB X — 0 B X — OC, =  x 2 — x̂ \



ejE ng Hdei/EiBHHtT'dooH jhhhA  hh^b ‘ HBJirndag BJEHg hdbx^Ah j  
•XedogH  HBVB^ODBW HJB’E'HOBdC) dBITBXMAH Q  Ba J  A ‘ bithbji/o 
KHHOBHBHtTGW Q Q  \ l  tfXBITl) HBtfBDBW 'HtTBirAg BX^Ah HJBH'HD 
-B ldA  JHMHHCWOX HJBtTHDHmdBM JHHHA HDHhHHXJIH B9 HhA JHHH 
-HJBhdAg HBhdXghA HdHg HBirdBi/BXMAH A g  -XBdogH hb'e'ec^odew 
HJBtfHOBdO BXMAh HHXH HC,BHBHl?3W dng dBX JHHHMBhdAgh/J

•HHOITHUOX HOBX^Ah HBJHIH09H 
jHHHdetfA Ba HdBii-MHraAeA

l

3

JHHHHdBl/BHBHlTaW HBh
-dA ghA  HBJirAg (0  ‘t )  D  Ba 
( t — '£)8 ‘(9 ‘ I— )V  HdBL-BX 
-BHHtfdoOH JHHHHdBI/hA Hd 
-BlTHBhdAg ’ 2 I/ 0 3 H W

■Ht/BirAg (—  ‘-S-) bxMAh hbj 
91 11

-HtfBirAg BJHHMH BtrXBgDHH 
e : S HH g  y ‘^BiMatT

5 s +  e
91 e-s +  s-8

5 _, s +  e
II t-s -r- r e

=  X

: bdithh

-AM BJBirAwdotf) (f>) dBfAg

e : o  =  u : w  =  x

t o  —  ‘ f, =  ? x  -Z  — l6  ‘ \ =  ' x  

tirifODHH HBJi/Hdag 
•HHOHHirAg BJKJJXH BirxegDHH £ '-Z  BK03M 

g y  HJBt/HDBdo dsifBi.MAh (g  l\ . )g  Ba \ Z ‘ \ ) V  '1 t f ODHW
•Ht/BirAg

BVmHirBHAH HdBHoax f j h A ‘ bdit3>i gH m BrauM B b j  i —  ‘ gn irA g  bx

-XBH HBtr J —  BffdBJB B3 BtfHmHtfBHAy XBQDAw JHHH g y  BX^Ah J
‘ Bodog gHniBL-HHMK BJ [ —  ‘ gi-itfAg JJHhHH HBtr I —  xMB3 BMB5c hx 
-bwhhM MHBdgaji/B jh h h  \ dBJB 'BJdHg HBirng A m  ‘ HtrBxax gum  
-B lAosA  EH3X3h BXMAh J  ^H(|)03An BJdBIfBtfAwdOCf) ( g )  B'Cl/'Ok 
Ag ‘ B3HHIT3M gHdHXmBI/’HHMK £H3HSh BJ [ —  HH '( HHH3I/1 'HtrBX 
-oMAh hhhoohclbw  eA dei/wAivdotJ) ( 3 )  ‘ BOifAg 1 —  =  \ d B jy

•Ht/Bir
-A g  Bt/'HivoaBtf jh h h  g y  ‘ BtfHdBMmBX h eV h A  ‘ HBWirAg BlrtOBdo 
jh h h  g  Ba y  bxMAh j  ‘ gH irA g  BhHirdAx HdEi/mHifBHAn jh h h  g j  
Ba j y  e v v o k  HBJtfAg hh4)hbw  y =  g j  : j y  HAhA jh h h A u i

mnvffg v q iv q o t ih  uvwndeg vuvrtjayi >  §



•HtfBirAg yncJjHBW mm/BHAtf hb ji;hx 
-bcJbM (b j  y  hbV g )  HdBHoax BJHAg Biri/ok Acj HHOi/Ag xB.goAw 
miWBHAH HBJI/HXBdBM BJ g  HB17 Y  f f V  ‘ XHIfBBIfHto EBdB<J>
•HHjmAw HBif HniHirXg hhc£)hbw y vV vok  A ‘ bdhhito BJdogHxae
WBk HdBI/THHL-BHAH JHHHdBIfA ‘B^m og HBirHdBI/XHl/HAEA JHHHdBL* 
-BWD3H HBJIfAg BtrxegOHH Y OdBeA Ba JHHHBNDaX g y  dBJY

•dnlTHBii-AM ranxBii-niH HHdBi/BiyAwdoc}) ({?) Bir 
-HBJirAg doBH Ba HHdBi^BirAwdoc}) ( 3 ) Bffirok HBJi/Ag HAxAg -/

( t )
U/ +  U  , U l 4-1/

-f-  l 6 u zx u i  4  lx u
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24 Acocuu TyiuynHQACip

Ma'wiyM. ileMaK, CD HHHr y3yH^nrHHH TonHin ynyH sht aB- 
Baji D  HyKTaHHHr K00pAHHaTa./i3pHHH H3^amra T yrp H  Ke;iaAH . 
D  Hy^Ta AB  hhht ypTacHA3 6y;iraHH yqyH yHHHr K00pAHHa- 
Ta^apH (3) (})opMy^a^ap Sn^aH aHHK-rcaHaAH, 5ti>hh

CD  MeAnaHaHHHr ysym wrH  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

LUyHra yxm arn , AC  HHHr ypTacHAarH E  HyKTaHHHr K oop - 
AHHaTa^iapn 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:

BC  HHHr ypTacHAarH F HyKTaHHHr KoopAHHaTa^iapn x 2 Ba y 2 
(J)apa3 KHJiHHca,

TeoMeTpHHAaH Ma"wiyMKH, ^ap 6np yMfiypnaKAa yna^a M e -  
AHaHa 6Hp HyKTaAa KecHiuaAH ( 6h3 6y TeopeMaHH KeflHHMa 
aHa^iHTHK reoMeTpHH BOCHTacH 6n^aH ^aM hc6ot KH;iaMH3); 
KecHiuraH HyKTaAa xap K3hch MeAHaHara Ternui^iH tom oha3h 
6om;ia6 1 : 2 HHc6aTAa HKKHra 6y^iHH3AH, Maca^sH:

XleMaK, M  HyKTa DC  hh my HHcSaTAa hkkhts Sy^aAH 
( m : n \ 1 :2 ). Arap M  HyKTaHHHr KoopAHH3T3.iapn x 0 bs 
y0 (f)3pa3 l^H^Hnca, (4) c})opMy;iar3 scocsh:

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

BE =  y t a - 1 ,5 )2 +  (— 1— 4)2 =  1^27,25.

A F =  V ( - l  — 3,5)“ +  ( 5 - 1)2 =  V 36,25.

D M  : M C  =  1 : 2.

2-' +  1-4 
0 ~  2 + 1



§  4. K e cM a H u  6 epu A 2 d H  H u c d a rd a  6 y A u u i 25-

U lyH H H r Gh ; i 3 h , G e p M r a H  ABC  y n G y p n a K A a  M eAH aH 3/i3p

M  ( 2 , HyKTa^a KecniusAH.

2. MexaHHRa^a, ro^opHAa HH^apH^raH (4) (J)opMy^a^apHHHr 

ep^aMH Gn^an n  M3TepHa.fi Hyi^Ta^ap cncTeMacHHHHr OFHp^nic

I I IUKA S.

MapK33H TonH^aflH. <t>apa3 KH^iaH^HK, yiu6y n  MaTepna^ nyj;~ 
Ta^ap

P i ( * u  y j ,  P2 ( x 2, y 2),

p 3( x 3> y3) . - - - p n K .  y n )

cHCTeMacH Ba y^apHHHr m 1 , m 2, m v . . . , m n Macc3.i3p H 6epH .i- 
raH Gy^CHH (maK-n 8). 

Bwp Heqa MaTepwa^ Hy^TajiapAaH HGopaT GyjiraH cHCTeMa- 
hhht OFHp^HK MapKa3H apG, y  Hyi^T3.iapra ^yflH^raH Kyq^ap 
TeHr Ta-bcnp 3Tybmhchhhht KyftH.nr3H HyKTacnra aflTH^aAH.

MexaHMKa^aH M3'wiyMKH, hkkht3 MaiepHayi Hy^T3HHHr o fhp~  
.1HK MapK33H, y  Hyi^T3^3pHH TyT3UITHpy BHH TyrpH HH3HKA3 
Gy^wG, yHHHr ^ap Gnp Hyi;TaA3H M3C0(})3CH y  Hyi^TajiapHHHr 
Macca^apHra TecnapH nponopiiHOHa^AHip

ByHH Ha3apaa TyraG, 3Hr aBB3Ji, P t Ba P 2 HyKTa^apHHHr 
o fhp^hk MapKa3HHH TonaMH3. A rap  Gy Hyi^Ta^iapHHHr ofhp/ihk 
MapK33H y^apHH ryTauiTHpyBMH HH3HKAarH Q t ( x ' ,  y ' )  Hyi^ra 
AeG <J)3pa3 i^H^HHca, y



:HiTBirA9  BhHJetTHgXto
dBirA Mh4)o sA k  BJraBin ‘ boitbdb Hdei^BXBHHtrdooji JHHHdBirBxtoAH 
Ag ‘ gHiro HHHDBW3XDHD dBii'BiBHH'n'dooji Hi/HBhd A gn d jA x  dBjy

•(6 ifJiBin)
HHOi/Ag BirdBifBxMAH (*A ‘ *x) j  Ba ( !A ‘ zx ) g  ‘( lA nx ) y  
HdBIfhA JHHHHdBraBhdAg XBhdAghA j g y  ‘MHLfHBtfHk EBdBcf)

•CHWBXBDdAH HHinBirgooHk HBirng HWBTrdi Hd 
-Bli'BXBHHlJ'dOOM JHHHHdBI/hA HdBITXBhdAg JHHHA HHHECH JHHH>IBh 
-dAghA  Birda Ag en g  •H'rTBmBHXBk dBi/XHaivairc HgBX HJBhdAg 
HJBtfHaBdO dBtfA Ba HHONOX H>IXH HH3 HHOWOX BlfBhA HX3 HJHIT
-TTHBifBg ocm b jh A  Ba hhcw ox dng JHHHXBhdAghA BirdBifBi/’Awdcx}} 

’ d o g  dBirBifAwdoi}) BhHArodng BffBHdxawoHOJHdx Ba bV  bhcJ 
-X3W03J dBXH3W3ITG HAhA raBirgOOHX HHHECH JHHHHBhdAgh/J

HSCM JHHHMVhdXgU/JM V8 JHHHHVhd/fghX -fi §

*<P
•HHDHBtf^HHB HdBITBXBHHffdOON JHHHHdBIThA HJBhdAg 

HHJIH HBJi;0)l ’ (0  ‘ I — ) j  HOBX^Ah HBJH1H03M OdBeA JHHHHdBIi"If BH
-o jb h it  wBdjoiyaifi/ 'edBu !BtfdBi/BxkAH ( f  ‘ g — ) g  Ba ( i  ' z ) Y  ndB ir 
-hA JHHHHdBI/MBhdAg HHHlAM HMMH JHHHI'IBdJOI/31/'I/’BdBJ_[ Qg

— -HHOimuox hobxMAh 
HBJmH03>! JHHHHdBtfBHBHtraW MBhdAghA HBJtfAg BU'dBIi'BXMAH 
(9 —  'g — ) Ba (g —  'y )  ‘ (g  ‘ 3 ) :HdBfhA JHHHHdBiniBhdAg gg

(•HtrBirAg HBffHBk HdBIfBXBHHtrdOOX JHHHHdBtfhA HdBI/.'IBhdAg
MBhdAghA Ag ‘BOirAg (7, ‘ I )  Ba ( l  —  *£) ‘ (0  ‘S) • ndBi/BXBHHE'dooH 
JHHHBXMAH HJBlTHOBXdA HHOJMOX dng dBk JHHHMBhdAgh^ f?g

•HH3I/HU0X HdBI/BHBHiraK JHHHHBhdAghA HBJtfAg BtfdBIfBXMAh

(Z  ‘ f ) D  63 ( f ~  ‘z ) g  ‘ ( 0  ‘ 0 )V "  HdBirhA JHHHHdBiniBhdAg gg
"HHDI/'HIIOX HdEI/BXBHHtrdOOH JHHHHhA HJBhdAg 

HhHHXdAx JHHHAg -BtrdBtfBXMAH (£ —  ‘ 9 — ) B3 ‘ 9 ) ‘ ( g — ‘ f?) 
^dBI/hA JHHHHDBXhA HBtfHdBirXBhdAg WBdJOtfaiWBdBIJ 'g g

•HHOITHUOX HdBir
-BXBHHtfdOOX JHHHHdBITBXkAH mHHHtfAg •HBJHHfAg BXMBIfAg JH3X 
BXXdAx BN03H HJBlTHDBdO dBITBXMAH ( Z —  ‘ g )  Ba (9  ‘ l — )  [ g

•hhohbitMhhb

dBirBxMAH g  Ba y  ‘ HBJHHifAg bjhhmh JH3X bITbxMAh ( j  ‘ j  — ) w  
BcfiooBw g y  HJBlTHOBdo dBirBxMAH (A ‘9 — ) g  Ba ‘ r )  y  0£

'HHOI/HHOX HdBI/BXBHHU'doOM jhhhbxMAh 
HJBlTHOBxdA hhcw ox dng dBk; JHHHXBhdAghA HBJi/Ag ( i  ‘ j ) Ba 
(g  ‘Z - )  ‘ (9  ‘^ ) :HdBL-BXBHH¥dOOM JHHHHdBI/hA HdEITMBhdAg '6 ^

•HHOHBir^HHB B({)ODBW HJBtrHDBdO BXMAh (g  ‘ j — )  
HBI/H9 HDBXdA JH3X JHHHdBtfBXMAH ( Z  ‘ Z )  Ba ‘g  — ) "gg

LZ neot sHnyxvhd/igufiy ve sHrmmhdfighft 'g §



‘ HHDHHI/A9 BJHHMH Ul/'.LBQDHH g : £  
B(|)OOBW HJB'E'HDBdO dBI/BXtoAH (£—  ‘3) g  BH (g ' \) V 'LZ

HU'BdHtflTHQ HHBWHH A BOI/HdHX 
-mBL*HHMB £HDM3h b j i -  hh 'f BtrdBi/BirAwdocj) (3) d B jy  ‘92

([HtrBI/HUOX tfBtr 
-HB5-I ndBirBXBHHtrdOOH JHHHBXMAH HJBlTHOBXdA JHHHBW09}[

UBifBifBOBw Ba dBiriroaB3
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“ to-1-------r “to -+- sto 4- ’ to __ ^
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-bw  bx u  HBJifHdag ‘ b ith b jx6  noee'tf huuhq  i/Ay Am xa>i-Brixa>^
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Eto  -+- ZIU  +  ’ to  

cATeto  +  l-X zUi - f  lX !to
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'.bdi/hhAM b j (9) dBi/Ag 

i sAsw/ +  ‘ A1?// == ,A ( ziu  +  lu/)

‘■zx zm  _j_ \x lw  =  /X ( s«/ +  *“ /)
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(e) ' { ( ’ *■ — — ( l<c — eA )( ix  — *a-)}-2- =  s-

: h h >iw A w rawea BinrxBm Ag bhb hhA ‘j h Ao HBtfHEJdHxmBtfB'mro
‘ gHhO HHdeifOSB^ XHhHH HJBlTHHCMOX JHA JHHHBirAwdOCf) (-f?)

(t) •{(,a r - ,ar)(,< C + ^ )  +

H- (*x -  zx )  (H  +  <’ A) +  ( zx  — lx )  {H  +  lA)} =  S'

: h h x w A w m n ea  bV
-HtfMBm BtfAwdocJ) HBtfHAg HHBJKHXBH HJHH$3H ‘ gBtfHJIf 3g HBI/Hg 
H(f)dB!K 5T HHHECH JHHHHBhdAghA j g y  ‘ gHITHM HB'n'HAjJI ‘HtrBHHl/O 
EJdogHxa-G h x b n h h M xonroagB jhhhbjkhxbh  bU'hibi/’goDH5c hhhech 
JHHHJIBhdAghA HHH3[f ’ HtrB^Hh HH({)HBK BJKHXBH HH'LB ‘ HtfBI/Ag 
OtTHBU 3A hHW BtZWlrt) JHHHA HHH3tf ‘ HtTB^Hh gHf3M HeA JHHH
-BifAwdotf) Am  h o w b ^  ‘ BDi/Ag BffHgHxdBx g  ‘j  ‘ y  hh^-b ‘ b oh h i/ »
BhHIjAg HXBHBdBk HDBMiradXD XBOO HHHgHXdBX dBtfA BtrdBJB 
‘ BhHHOJiy J  lg  ' y  IHlTG HBJHHI/O gHITHk HdBMDaX BJHXBHBdBit 
HOBMI/’adXD XBOD HHHgHXdBX HdBtfhA XBhdAg JHHHA BVmBIfgOOH5c 
hh heoi xB h d A gh A  j g y  BOifAg hb jhh ithm  xbMMhIT B fd B jy

*i(*r — *x) ( lt f +  EA) +

+  ( V  —  *x) ( e6  +- Z(C) +  (zx  —1 lx )  +  *A )} —  =  hech j g y

, :BDI/HdHXniBWi;B-
HdBlTHHdA JHHH lX  HBIfHg ZX  HJBl/HhH dBI/DHBM HJHHH3H HM^

‘ { ( lx  —  zx )  ( SA +  H )  -

— ^ X —yzx )  ( EA - f  SA ) +  ( lx  —  ex )  ( sA - j - 'A ) } - ^ -  =  HECH j g y

:bdithhAM b j (£ )  dB ifAg  h x ?  

‘ lx  zx  =  <j o  JO  ~  J O  

l*x — zx  =  zjo — JO  =  J 3  

■ 'X  —  sx  =  a o  —  3 0  =  3 0

■zt = j g  -et  =  3 D  - lt  =  a v
:MH(J)OaAw B J ra B fn  ’HVBIfHIIOX. 

HBI/Hg HWB'C'da HdBIfBXBHHt/dOOH JHHHHdBtfhA HdEITHBhdAg JHHH 
-M BhdAghA j g y  HdB i/xnraAEA JHHHdBi/BwoaM HJBV>iHii\iH3x A g

62 neoi sunyyvhdtigufjy vg swTHUVhdfighft 'g §
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j  —  Q y y  HJBVHDBdo bxMAh q  hbi/hq bxMAh Am HHdA jhhhbxMAh 
dug  dsk: h JBtrxHYDHMax bVhobnsxohd dBi/BXBHHirdoox gxA^{ 
•HffBifHga'E' h M A g  x A M Mhehii x q  sa g  x A M bxMAh q  • (n  irxB in ) 
HHDi/Ag x q  Mnenh n d jA x  ob iw b jeAM  h b jxA  hbVbxMAh Ag Ba 
Q  BXMAh OBWdlJEA ‘ HBtfBOBW "BOCjjHH BDtfAg MHEHh H d jA x  OBW BJ

-eAM hbjxA hbVbxMAh A Ba 
'11 vmm  bxMAh DBwdBjeA dng HAhA

IIIBirMHHB H H HHdA JHHHBX
o -MAh HJBtfMHIi’DHHaX HBfHg 

HIVBffda BJV3XDH0 A g
•hcbi/o novw 

ow on o d v v v iu v u n g d o o n
gUl&k H H HHdA HhHH H M H  
H U y9X HB1THDBW3X3HD xdBM 
-Otf HBtTHHOWOX XHL-BirrOD

®a XHtfHBJHA ‘HBwAw^J •XH'C'L',3X gHHBtfBtTyO(|) HBffHdBtfBXBHHtfdOOH
xdBxa'ij' BhBJdH£ok eng H A h A  mBi/toHHB H H HHdA j h h h b x M A h  

H 3 V W 3 1 3 H D  d V IfV lV H H tT d O O J l aXXM  ‘9 §  A

•HHDITHUOX hech

j H H H M B h d A g m a g  HBJi/Ag BtrdBi/BX^AH (3 — ‘ [— Ba (1 ‘3 — )q  
‘ (9 'Z)D ‘(l ‘(8 'Z~)v :ndBifhA JHHHHdBtfMBhdAg ^

•HHOI/HHOX HECH
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‘ (9 ‘9) V  ^HdBI/BXBHHirdOOX JHHHHdBI/hA HdBI/XBhdAg

tHlTBI/Ag yBVHBM HdEI/BXBHHtrdoOX JHHH
-HhA HJBhdAg hjb'e'hMA BooHtiDgB jhhhA ‘BDi/Ag XHirdng gn 06 

' hsoi JHHH X B h d A g h A  d s j y  'bithhcwox xBgaAw jhhhhMA eodhTi
-DgB HOHhHHhA B3 BtTtfmog dBl/BXBHHtrdoOH HDHhHHMX ff ‘b'D'BXMAh
( 3 1 ‘g — ) Hdng HBtrndBi/hA jHHHHdBirxBhdAg x B h d A g h ^  -6£

•HHDITHHOX HECH JHHHXBhdAghA HBJI/A9 
Btrnmog dBi/BXBHHtrdoon HOHhHHhA ‘gni/Ag (g lf) Ba (3 ‘3 — ) 
HdBITBXBHHtrdOOX JHHHHDBXHXMH HBlTHdBtfhA HdBITXBhdAg ’88

•HHDI/HHOX HECH JHHHXBhdAghA HBJI/Ag BtfdBtfBxMAH
(0 ‘9 — )D  Ba ( 3 ‘0 ) £7 ‘ (8—  ‘ l )  V  HdBiThA JHHHHdBi/xBhdAg •££

dBIfBf BDBjy

•XHL-dHg 9H u  =  { ( g + I_ ) ( l_ g ) +

+  ( l + S ) ( 9+ 8) + ( S - 8— )(8 + I - ) }  —  +  = s

18 •navwsiom dvrvivungdoou gift'll g §
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P  HH N W  ‘ 9H0AM BHHHI/MH3Z.
( l )  HJBtfHdoMOI HHdBL-Ag
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:M H(f)oaAw B J irxB ij]
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— iNO  +  zWO =  zA/W

:Btf>iBh'dAghA
N W O  HJHITBk: HBDODB BJHDBtfA wdocf) BHdlDW OHOJIldx "HlfBI/'HUO.I.
HB lTH BhdAghA-Am  bcJxjdbw f j j y  hb jb i/eh  e n g  "H tfB ifAg ithdoJc
M BhdAghA N W O  BtfHDBWHXBH IHBDB HHHdBl/BJ.BHH'n'dOOM gxAto 
jH H H d B fB i^A H  yy  Ba y j  ‘ ( g [  i/jiBm ) EHWBi/Hk EBdBtj) n iiA  gxA>i 
( h r  x q )  hhheA  Ba gxAto hhhdbxMAh q  jh h h A  ‘ gHEBxxA M hjhIi 
n d i,\x  d o d n g  BtfXHi/DHHax HA h A  m n h a  hhbi/,bdbw H B Jim dag

^  'H n o n v v k v n v  v c ^ o o v v T rin jp iT Jix T o  
•S I v » v [j] d v v v w h frH  u v z v &q ( SA >zj )  /y

vs  ( l A i lu ) 'w  nSTnrvm nm ip
(J -U00H Q iu k jj *1 B V B D B \\J

'EH W
-BXBDdAn gH ha Bfi'HDBWaxDHD 
g x A k  HHdBITBfBDBW HJBVliyAM 
‘ BlTHHdA 1/ODHJV ‘ Hl/Hg

•HVBITHUOX bx^iAh 
l\[ HBJHBI/’EH ‘ BDHBhli-A MHI/dHg
9 =  NO  (B ffgBxm DBw Mhhb 
dodng) gBirmog hbFbx^iAh 
q  Btr̂ HEHh ndjAx Ag dBjy 1

"EHWB^

-BHxA MHEHh H d iA x  HBJHl/BI/Hk 1/HDOk' HBhdAg JH3X BJ —  HBl/i 

-H g HHOWOX XBgDAw JHHH X Q  HBlfBxMAH Q  BdJHA3 ' ( £ [  ITMBm)
shwbithM  EBdBcJ) gxAM hhhdbxMAh q  dodng jh h h A  Ba nMA 
gxAM HH X Q  ‘HBL-BDBW ‘ HHMHSHh H d iA x  d o d n g  HAhA JHHHAg

•HHDI/HHOX HHdA JHHHBX^AH

HBJfAg =  A Ba g =  J HdBITBXBHHirdOOM gxA^J ’ If OD m y

•HtfBi/Ag BVHHdA HJi/BaaB 
BHK BX^Ah BtfBHOIXBH ‘ • • ‘ ‘ g  +  ‘ g  +  ‘ [  +  =  if BlTHAg ‘ HlTBL-Ag

' -^Z  +  ,A =  A Ba tj  =  j

BVHBJI/Ag ,A Ba HdBI/BX 
-BHHtrdooM jhhhbxMAh dodng HJBlTHHirDHMax h bnAw^  'HtTBi/Ag

uZ  —  yA ,=  A Ba Ju — jl

BDimd
-hxhbithb Bt/raniyBHAy hh4)hbh b j ^ z  niBraxA b jh A u j •n'CBi/Ag

+  >  =  '*’ Ba ,j  =  j

ndBi/BXBHnirdooM jhhhbxMAh BV 
-li-ov Ag ‘ gnii-3H BJHHdA HJfBaaB BHK A ‘BDIi’HdHXHBI/'HB BJ o0 9 g  

h h ib  B'D'niHii'BHAg xBgoAw doxHaa-aAHTTBd dBJ^ 'Hnoi/Ag

y4 =  A Ba — u

HdBi/BXBHHirdooji gxAM jhhhbxMAh yq dodng 
xBMnMBicdBtf ■n'D'BirAg ndBi/BXBHnl/dooH uAx snoxah jhhhbxMAh 
dng dBk hjbU'hhl,dhx9x HAhA jHHHAm  'HlTHBwdBJEA HHdA jhhh  
-bxMAh y j  BU’HmHHBL'HB bitax dn9 dBk JHUHdoxxaaoAHtTBd

•HtrBiro Bi;Ag bjg

BJXBWHHk gHMH^Bk hbIThbM dsk u w o k  Ag A HAhA jhhhA]J[
'HffBtfBHBD HH(|)HBW —  Bt/HBJIi’Ag BhHdBXD9X BH XBgoAw BtTl/Ok Ag 
Ba HtfBHHimk goDHk BirniHirBHAH HmdeM bjh iiih itb hA h jhhhhxbh  
-BdBk HDBMiradxD xbod hbt/h MA gxAM‘BDfAg A HJBhdAg gxAM i hit 
- bhbitMhhb HBirng HJBhdAg gxAM hhihitbhAb jh h h A HHHAh ‘ hhh 
- nAw mHi/HM irAgBM xsgoAw  HHHdoxHaa-DAHfBd jhhhbxMAh

•HtfBii-Ag HJBhdAg gxAM dofMHw 
HBJdAx BlTHHdA HhHHJiMH HHH9H HBlTfAjdaa Ba udoxxaa-DAHtfBd 
JHHHBXkAH xMB3BWB5c dOtrMHW HBJdAx BlTHHdA HhHHdng HBlTUBh 
HJBl/HhH dBii-oaBM HAhA jh hh A ij[ "hI/bi/’hes BfmHaed (A  lu) i y  err 

' -xBtro bxMAh ]/\j  dodng HBJirAg A Ba a HdBirBXBHHPdooM gxA^j
•Hfi'BL’HHa'C' BIT A X H IT

I - HUB HM^-H J B h d  A g  g x A k — (A ) HDHhHHHHH B3 d O X H 3 3-0 A 
I -H ffB d  —  ( j ) HDHhHHdHg HBirdBI/Ag •HtfBI/,HH3ir HdBirBXBHHirdOOM
I gxAM jhhhbxMAh A dBi/’dorrtmw A bs ./ HhaAdag gBU-MHHB hhhh

I  - d A  JHHHBXMAH JV HJBlTHHITDHMaX -HirBHBL-^HHB HBITHg H J B h d A g  

4  =  XQ]/\j HJBtTHDBdO HMA X Q  HBlTHg BCjjODBW A g  Ba HDBC})ODBW

- i f

novvtdiono d v v n iv m g d o o s  Q iffy  g § dvvvhHfim fii n n jo o y



: hbji/iu I
-39 Hdei/'BlBHH'n'dOOH gxXM JHHHdBI/BXkAH HJB1THHI/DHM3X *j;tr

tHtfBHBIftoHHB HBirHBM B'D'HDBH3J.DII3 
dBVBIBHHtfdOOH 9 xA^ HHdA JHHHBXtoAH HJBl/flHIOHH3X ' Z f

IBDI/Hh AM B.ldlll/'

-B i rA w d o i } )  ( 3 )  d B i/ A g  ‘z  —  A  ‘z  —  =  r  :Btri/o3 Hw HBJi/Hdag

•HH3U-HII01 HdBI/BXBHHtfdOOH gxAM JHHHAg ' (Z  ‘Z — ) HdBIfD.1. 
-BHHVdOOM id B H a tf H I/HBhdAgHdiAx JH H H B xM h  'Z  I / 0 3 HV V

:bdi/hhAM BJdei; 

-BfXwdoc}) (1 ) HHdBi/Ag •-£- =  & lf  =  j  Btri/ooHH HBJi/Hdag

•HH3ITHUOX HdBIfBXBHHtfdoOX XdBH9 ‘C' H t fH B h d A g H d jA x  JHHH

- A g  • HdBifBXBHHtfdooH  gxAto  j h h h b x M A h  - j i t o d h v v

XdEXatf HBtfHDBW3XDHD gxAk HBtfHg HWB'C'da JHHHdBI/BirAwd()(|) 
( I )  ‘BhHHDHB ‘Ba HtfBI/H xA BJHDBW9IDHD gxA Î HBtfHDBW3XDH > 
xdBM9tr HI/MBhdAgndiAi HBI/Hg HWBlTdi JHHHdBI/BI/'AwdOfj) (z)

•H'E'BHBiA h HB HBI/H9 HDltd 
-O m H  JHHH ® 3 }  H JH tfB l/H JBhdAg XBHHtfdOOJI HDHBM JHHH d) BT7HAg

dBITBIfBDBW Ba dBIflfOaB [)

■£yts = - f - u is - t  =  a: ‘S =  X SoD-^ =  r

•H'CBli'HxA BJHDBW3XDHJ

H>lv)

^  =  i S i  \ 6  +  t * A  = • /

HMO

HBtfHOWOX HhHHMNH

(I) ‘ i> UfS U =  6. ‘ <fc SOD J =  X

® Uis w o  =  t/w ‘4 SOD w o  =  c/o

S8 ■ndwvivunQdoou gifiU vg idvuag zw m viU tifj 7  §



:B tfHBhdXghX H i/N B h dA gH d jX i d O W  ‘ HtfBi/’Xg 

® = d O W ^  ,W 0  =  -'
HdBITBlBHHir

-d o o H  gxAto Ba HffBi/ytg 

Cm  =  6 ld O  =  x

HdBlTBXBH 
-H'E'dOOJI xdBHa'C' JHHHBX 
-MAh y\j dodn g  hjbi/mhit 
-0HM3X BtflfOk A g  '(^1  
irHBm) EHWBimM £BdB(J) 
gxAM —  HHnmog jh h h A  
Ba HkA gxAM — hhh^A bo 
-DHtlDgB JHHHH0BW3X3HD 
xdBMair :HAhA mndBMnh 
HHdBirxBgBOOHAH A g

-B'C'da dBI/VLBgBOOHAw HBJtfAg tfAHCaBW Bl/HDBdO HdBI/BXBHHtfdOOJl 
HBXBgDHH BJBW3X0HD BlfBHXH JHHHBXMAH BtfBDBW A g  ‘ HlTBiraM 
HdiA-L niHxA BJH0BW3XDH3 xdBJiaE' HBl/HOBW9X3H0 gxAM BhHH3HB 
HH3 BJH0BW3X0HD gxAM  HBtfHOBWaXOHa XdBH31T x MB3 HE4.Bg

d V I i ’J . V g V D O H A W  H H D O O Y  H J V t fH D V d O  

H d V l fV X V H H t f d O O H  9 X X M  V 9  ± d V H 3 t f  J H H H V l M X H  'L §

•HtTBHHiro BJdogHxq.6 hxbwhhM xoiiroogB jh h h  
S’ BirraBirgoDHk hhhech JHHHXBhdAghA HBifHg BicAwdotJ) A g

(8 )  ’ ( ‘ i  —  z&) uis =  s

iHBwair n ® —  ZA> — j  lzu =  q ‘ lu =  v  :bH'bi/,bdbw HBJifHdag 

D  uis q v  -y- =  S’ 

: HtTBHHfHk BtrO(j)H HBl/HAg $* HECH JHHHA ‘BDI^Ag 
j  MBhdAg HJBtTHDBdo dBirAg Ba q hohhhhmmh lv  Hdng HBirndBir 
-HCWOX JHHHMBhdAghA dBJB ‘ HHwAtfT-BW HE'E'BHdx3WOHOJndl

•HH3ITHH0X HECH JHHHAg ‘ (f? ! IO IBm ) 
BirdBirBxMAH ( zth ‘zu )  j\j Ba ( l & 11j ) w  HdBirHBJirok Ba B^gxAM 
n d n g  HBiTHdBfhA JHHHHdBirMBhdAg H BhdAgh^; ' z  b i t b d b w

‘ HtfBH 
-HtfO OOIiru EHJIT3 B'n'HtftfO I/’BHH'C'Bd HAhA HHBJHH1TO BJdogHXT.e 
HXBWHHM XCHL-ODgB JHHHB(f)03BW HJBtfHDBdO BXMAh HMM^

•t l  VXVIT1

•H'C'BL’Hha HBIf f lg HIV

dvvvhufim fii T inoojy



36 AcocuCi TyiuyHWAap

A (2 , - f Y  £ ( 5, - f ) ,  C (3 ,5 ;* ), Z ^ 4 ,  - - f ) .

By Hy^Ta^apHHHr ypHH îapH toiihjichh.
44. KyT6 KoopAHHaia^apH (3, 50°) Ba (6, 110°) 6y/iraH 

H y^ra^ap opacH Aarn Macot})a aHH^aHCHH.
45. Kyi'S KOOpAHHaTa^apw A  (4, 15°) Ba B  (3, 75°) 6y^raH 

HyKTa îapHHHr ypHH^apn toiih^ichh.
46. y^SypnaK SypnaK/iapHHHHr yqjiapHAaH SnpH %yT6 Hyi$- 

TacHAa Ba KO/iraHJiapn (4, 70°) Ba (5, 40°) HyKTa^apAa 6y;ica,
yHHHr K)3H KaHqa 6y^aA«?

47. TeKHCflHKAarH HyKTaHHHr AGKapT Ba Kyr6 K00pAHHaTa- 
jiapn opacHAa KaHAaft 6oF^aHHiu 6op?



■{ □ t ! Q g 3 0 C P 8 0 8 o e o e o e o 8 0 ^

Ana^HTHK reoMeTpHAHHHr KynrHHa Maca^a^apHHH e^HiiiAa 
6 h p h h h h  Aapa>Ka;iH K ^n  HOMaTwiyMJiH TeH rjiaM a jiap  cH d eM a cH  
Sn^aH h u i KypH inra ry rpH  Ke;iaAH.

ByHAaii CHCTeMa^iapHH e^Hin Ba yMyiuaH y^iapHH TeKuiHpHiu 
a^eMeHTap a;ire6paHHHr OAaTAarH ftyji;iapH 6ujiau, MyMKHH 
Syjica^a, JieKHH y  fiy^^ap fo h t  Aapa>KaAa y 3yH 6yjiH6 yHFaft- 
CH3AHp. ByH^aft Maca^ajiapHH TeKmnpHm ynyH 3Hr v,yj\avm jie - 
T e p M H H a H T  MeTOAH caHa^aAH. By m ctoa hhihh eHrH^ Ba 
fly^HH i^Hc^a ^unam- K hto6hhhf 6y 6o6HAaH Mai^caA AeTep- 
MHH3HT Ha33pHflCHHHHr aCOCJiapH 6H^aH TaHHIHTHpHIHA3H h6o- 
paTA«p. >

S^eM eH Tap a^reSpaAaH Mat^iyMKH, 6 hphhm h  Aapaaca^iH 
HKKH HOMa-bJiyM^H HKKH TeHrJiaMa CHCTeMaCHHHHr yMyM HH Ky^ 
Phh hh ih  i^yHHAarHqa 6y ;iaA H :

By TeHr^aMajiapAarH au bx, cit a2, b2, c2 K03c})(j)Hii,HeHT^ap—• 
6epHJiraH aHHK Ba y3rapMac coHJiapAaH nSoparAHp. 

By cHdeMaHH e^Hiu ynyH: Shphhhh TeHr^aM^HHHr HKKa^a
TOMOHHHH f?2 ra Ba HKKHHHHCHHHHr HKK3Jia TOMOHHHH bx H

M K K  U HH a  6 0 6

AETEPMHHAHT HA3APHflCHHHHr ACOCJTAPH

§  8. H K KH H M H  T A P T H B J 1 H  f l E T E P M H H A H T

( 1)



ii-i'MiuiaHT iitnapuHCUHum a c o c A a p u

111' | >11 OnpHHWH H3TH>K3A3H HKKHHHHCHHH3 H H p«6

x  (axb2 — a2bx) — b2cx — bxc2. (2)
..nM iii: finpm m H  TeHr^iaMaHHHr HKKa^ia to m o h h h h  a2 ra 

If m m  lie ii h ii Hr iiKKa jia  to m o h h h h  a x ra K y n s f i r a p H S ,  cyHr- 
pn n i lK im 'iH C H i iaH  a f tH p n S  o ^ a M H 3 :

y (a xb2 —  a2bx) =  a xc2 —  a 2c x. ( 3 )

ii J>, ~u2bx =^=0 4>apa3 i^h;ih6, (2 )  hh x  ra Ba (3 )  hh y  ra h h c- 
ftamH ew raH ^a  h s th jk s  ^ y ftH A srH q a  6y ;i3A H :

___ bnC\ fciC; _ ___ t i ] C'2—  a ^ c l

~  a xb3— a2bx ’ ^  —  a xb2-  a2bx (4)

x  Ba y  hh H(j)o,n,a ^H^raH Kacp^iapHHHr M axpa>KJ iapH ra  AHKKaT 
^H^raHAa, y^apHHHr y3apo TeHr;mrHHH Ba HOMa-wiyM ^  Ba 
y  HHHr K03(})4)Hu.HeHT îapHAaH Ty3H îraH/iHrHHH KypaMH3. By sea 
y Maxpa>KHH MycTa^H^ paBHiiiAa Ty3Hui yqyH  hmkoh 6ep3A«.

X a^H KaTAa, x  Ba y  HHHr: a u b u a 2, b 2 k o 3 $ -  
cJ)HLi,HeHT^iapHHH TeHr;i3M 3A3 S ep n ^ ra H  TapTHSn 
CHJiaH 6y epAa KypcaTH^iraHHa e3H6 , cyHrpa 
y ^ a p  AH aroH a^i^ap  6yftH «ia  K yn aflTH pH ^ca, bn pH - 
h h h t  KynaftTM acH  a xb2 Ba h k k h h h h c h h h h t  K y- 
n a flTM acH  a 2bx 6 y ;ia A H . ArapAa Sy^apHHHr 6 h - 
pHHWHCHAaH HKKHHHHCH 3HHpH6 O^IHHCa, H3TH>K3

a xb2 —  a2bx (5) uIuka 15.

6y^3AH. By 3C3 (4) $opMy;ia;i3pHHHr yHr TOMOHHAsrn K3cp.i3p- 
h h h t yM yM H ft M 3xpaiKHA3H H fiopaTAH p. By M a x p a * ,  ht>hh (5) 
H(})OAa (1 )  CHCTeMaHHHT A G T e p M H H 3 H T H  AeftHJISAH B3 y  
OA3TAa h k k h  n s p s ^ e ^ b  mh3h^ opacH A a

a t bx

&2

(6)

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

a2 b2
By AGTepMHHaHT 2 -T a p T n 6 ^ H  AeTepM H H aH T AeflH- 

^i3ah. X I,eTepMHHaHTHH TauiKH^i KH^yBM H a x, bx, a 2, b2 c o H ^ a p  

AeiepMHHaHTHHHr 3,/ieMeHT.fiapH AeftH^aAH; a, Ba b x, a 2 Ba 
b2 3 ^ e M e H T ^ a p  A e ie p M H H a H T H H H r  f t y ^ ^ a p H H H ,  a x Ba a 2, bx 
Ba b2 a ^ e M e H T ^ a p  yH H H r  y c T y H ^ a p H H H  t3 h jk h ^ i  k h j i s a h ;



§  8. M k k u h h u  T c ip T u 6 A u  d e rep M U H d H T 39

AeTepMHHaHTHHHr al Ba b2 ajieMemviapH yHHHr 6om a a a r o -
H 3 J I H H H  TaillKH^I ^HJiaAH.

Mhccwi y iy H  6« p  Heua h kkh h ih  T ap ™ 6 (̂H AeTepMHHaHT^ap- 
hh ^Hco6^ia6 KypcaT3MH3:

1)
2 , 3

4 , 7
=  2 - 7  — 3 - 4 = 2 ; 3)

5 , - 3  

2,  6

2 )
0,  1 

2 , 3
= 0 - 3  —  1 -2  =  —  2 ; 4 )

1, 3

- 2 ,  0

=  30 36 ;

=  1 .0  +  6 =  6.

3 h a h  (4 )  (J)opM y^a^apH H H r J’Hr TOMOHHAarn Kacp^iapHHHr 
cypaT^apnra AHi^aT i^H;iaMH3. ByjiapHHHr ^aM >jap 6hphh h  
HKKHHHH T3pTH6jIH AeTepMHH3HT HiaKJIHAa 63Hm MyMKHH. 5^a- 
i^H^aTAa, x  hh H(|)OAa i^H^raH KacpHHHr cypaTH

b2ct — bic2 
3AH. H kkhhm h TOMOHAaH yrnSy

Cl bx

Cl bn
(7 )

AGTepMHHaHTHHHr KHHMa™ 3$aM (lOKopHAa KypcaTH^raH ^OHAa 
6 yHHHa) ctb2— bxc2 Sy^aAH. UJyHra yxrnau i y hh  H(j)OAa ^ hji- 
raH KacpHHHr cypara ^aM yu i6y

Ot Cl

0-2 C2
(8)

AeTepMHHaHTAaH H6opaT.
By AeTepMHHaHiyiapHHHr ^ap 6npH (1) CHCTeMaHHHr AeTep- 

MHH3HTH S y jira H  (6 ) AeTepMHH3HTA3H HHJ^AH. ^31<HK3TA3, (7 )  
HH (6 )  6H^3H CO^HniTHpH6 Kap3r3H A3 KypaMH3KH, (6 )  A e T e p -  
MHHSHTHHHr 6HpHHHH ycT yH  s^eM eH T^spH  (a, Ba a 2)  Ct Ba c 2 
6H/iaH ajiMauiTHpH^iraH. LLJyHra y x rn a u i (6 ) AeTepMHHaHTHHHr 
6h p h h h h  y cT yH  3,/ieMeHTJiapHHH y3  j^o^HMa ^cv iah p h S , h k k h h ^h  
y cT y H  a^eMeHTJiapH, ht>hh bx Ba b2 TapTH6 6HJiaH ct Ba c2 ra 
a^M auiTH pH ^ca, (8 )  AeTepM HHaHT ^ o c h ;i 6 y ;iaA H .

A e M a K , H.OM.a?>A.yM x  ea y  h u  uifioda t fU A y e i i i  x;ap 6 u p  u a c p  
c y p a m u H u m  d e m e p M U H a n m u H U  m y 3 u u i yn .yn, M a x p a w  d e m e p -  
MUHaHtnudazti aHU^AanMon;H.u 6yAzan hoM<xT>Aymhuhz k o s # -  
(fium ieHm Aapu ypnuza m ezuuiAti menzAaMaAapHUHz o3od % a d -  
AapuH.it ttyuutu KiMpon.

Hara>KaAa (4 ) (JjopMy^a^apHH AeTepMHHaHT uiaK^iHAa e3- 
raHAa, y^apHHHr KypHHHUiH KyftHAarHMa Sy^aAH;



40 JXeTepm u h c l h t  H a a a p u n c u H u m  a c o c A a p u

Cl b i a x Cl

C2 b2 • i »-- a2 c%
a 1 bi

> y ax b i

&2 2̂* to CL 0 b2

(9)

M h c o ^.  y in S y  CHCTeMa S ep n jiraH  SyjiCHH:

3 x + 7  y =  27,
5x +  4y =  22.

By CHCTeMa AeTepMHHaHT epAaMH 6h jiaH KyftHAarHna e iH -
jiaAH :

27 7 

22 4
3 7

5 4
3 27

5 22
3 7
5 4

27-4 — 7-22 
3-4 — 7-5

3-22 — 27-5 
3-4 — 7-5

108 —  154 - 4 6  0 
12 — 35 —  - 2 3  ~  2;

66- 135 - 6 9  _  „
oo —12 —  35 — 23

By e p A a  rn y H H  ^ a M  Ta-bK H A ^iaS  yraui K e p a K K H , S e p H ^ r a H  
C H C T e M a H H H r H ^ A H3^ a p r a  s r a  S y j iH u iH  y H H H r  A e T e p M H H a H T H  
Ho^ira TeH r 6y./iMaraH ^cwiAarHHaAHp. CncTeM aHHHr A eTepM H 
HaHTH H o ^ ra  T eH r S y^ ra H  xo.flAa, htsHh

ax bx
a, b.

=  0 (10)

Sy^raH xoJiAa (2) Ba (3) ra acocaH, CHCTeMaHHHr H^AH3^ap « 
ey^MafiAH. A rap  6yHHHr ycTHra (9 ) hhht cypaT^apn xaM ho;i- 
ra TeHr, ht>hh

n U n n
(IDCi bx

=0 ,
ax cx

=  0
c2 b2 CL2 C2

6y^ca, 6y xo^iAa (10) Ba (11) a 3h :

axb2 — a2bt =  0, 
b2cx — bxc2 — 0, 
&xc2 — cl2c i  =  0,

6 k h

at bx bx c, . aicx . t i l

'2

Cj_

Cl
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eKH

£ 1
&2

£l
c2

( 12)

6y sea 6epH^iraH (1 ) cHCTeMaHHHr TeHr^iaMa^iapHAaH 6hph  h k-
KHMHCHHHHr H3THJK3CH 3K3H^IHrHHH KypC3T3AH.

§ 9. yHHHHH TAPTHBJ1H AETEPMHHAHT

1. Maij^yMKH, 6hphhhh Aapa>KajiH yq  HOMatJiyM^H y i  TeHr- 
jiaMa CHCTeMacHHHHr yMyMHft KypHHHuiH ^yfiH AarH ns 6y./i3AH:

axx  +  bty  +  ctz — du ' 
a2x b 2y c 2z =  d2, ( 1) 

a3x  +  bzy +  czz =  d3, . 

s^eM eH Tap  a^ re6p aH H H r OAaTAarH  fiy -ra  
y Ba 2 HHHr i^HHMaTJiapH i^yHHAsrH^s

B y CHCTeMaHH 
6 h .m h  en raH A a  x,
6yjiam:

d\b̂ c3 -f- d̂ b̂ Ci ■— d̂ b\C3 -4* d̂ byĈ  — d̂ b̂ C\
d\b̂ C3 —  #1^3C2 2̂̂ 3̂ 1 ~— \C'g “I" ’

— d̂ d̂ C2 "j- ^ 2̂ 3^1 — *4“ —  ^3^ 2̂  1

a\̂ 2c3 —  a1̂ 3̂ 2 ”1“ a2̂ 3cl —  a2̂ 1̂ 3 ~t" a3̂ 1c2 —  a3̂ 2c\

a1̂ 2̂ 3 —  a\̂ 3̂ 2 ~4~ a2̂ 3̂ \ —  a2̂ 1̂ 3 ~l~ a3̂ \̂ 2 — #3^2^1 
a1̂ 2̂ 3 —  ^ 1 ^ 2  H“ a2̂ 3̂ l —  #2̂ 1̂ 3 “H a3̂ 1c2 — a3̂ 2C\

(2 )

ByH^arH KacpjiapHHHr Maxpaac^apHHH co^ h u ith phS ^aparaH- 
Aa, y^apHHHr y3apo TeHrjiHrHHH KypaMH3. By yMyMHH M3xpa>K 
(1) CHCTeMaHHHr AeTepMHHSHTH AeftH^aAH Ba y

bx cx 
cl2 b2 c2 
cl 3 b3 c3

paBHIHAa HCf)OA3 ^H./IHH3AH, H'bHH

a ,  bi c,

a2 b2 c2 =  dib2c3 —  axb3c2 -f- a ^ e 1! 

az 3̂ c*
B y AeTepMHHaHT y  h h h h h T a p T H S ^ i H  A e T e p M H H a H T  

AeftH ^aAH  HKKHH1H TapTHS^lH AeTepMHH3HTHH T3T>pH(}) ^H^HIH-

(3)

a2bic3 +  a3bxc2 — a3b2c1 (4)
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Aa aflmnraH: a^eMeHT, fty;i, ycTyH TepMHH^apn 6y epAa xaM 
y 3 KyMHHH caiyiaHAH; alb2c3—  AeTepMHHaHTHHHr 6 o in a w a -  
r o H a j i H  AefiHJiaAH.

HoMaij^yMJiapHH ncjjoAa ^HJiraH ^ap 6np KacpHHHr cyp a m - 
hh y 3 M axpa^H  6.HJiaH cojihihthphS KaparaH.ua yTraH napa- 
rpacjj^a HH^apHJiraH Kon.ua 6y epAa ^aM y3 KyqHHH caKJiaraH- 
jihthhh KypaMH3. ,H,eMaK, x, y, z hh H(J)ofla K^raH 3̂ ap 6np 
Kacp cypaTHHHHr flerepMHHaHTHHH Ty3Hui ynyH: Maxpa>K Ae- 
TepmhhaHTH.uath aHHKJiaHMOK^H 6yviraH HOMa'bJiyMJiapHHHr K03<})- 
<j)HHHeHTJiapHHH TerHHIJIH T6HrJiaM3JiapHHHHr 030/1 J^a/l/iapH 6h- 
jiaH ajiManiTHpHJica kh4)oh. IllyHHHr 6n.naH, (2 ) (JjopMyjiajiapHH 
AeTepMHHaHT maKJiHAa e3raHAa yjiapHHHr KypHHHuiH KYHHAa-
nm a 6yjiaAH:

dt bxc flj d j c j a, bx dx
d 2 b2 c2 cl2 d2 c2 a2 b2 d2
d3b3c3

; y -
& 3̂ 3 c3 Q-z b3 d3

at bx ci ax bi ct ; 2= ax bx cx
cl2 b2 c2 a2 b2 c2 a2 b2 c2

&3 b3 c3 & 3 b3 c3 ®3 b3 C3

IllyHHHr 6H^aH ( 1) CHCTeMaHHHr AeTepMHHaHTH (3) HOjira 
TeHr 6yjiMaraH ^OJiAa, y CHCTeMaHHHr aHHK HJiAH3JiapH 6yviaAH. 

2. Ytohmh TapTHgjiH AerepMKHaHTHH ^HCo6jiaui ywyH 6np 
nena ycyji MaBxyn, 6y^H6, yjiapAaH 6npH C a p p y c  k 0 H £ a‘ 
c h a h p. 

Ymhhhh TapTn6^H AeTepMHHaHTHH 6y  KOHAa SyftHMa ^hco6- 
jiam  ynyH 3Hr aBBaji yHHHr 6hphhhh sa  hkkhhmh Hyvuiapn Ae- 
TepMHHaHT ocTHra e3HJiaAH (rnaKJi 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:

axb2c3, a2b3cu &3bxc2

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

axb3c2, &2bxc3

6 y n a m -  Mhkksh KynaiiTMajiapAaH aBBajirn y^Tacn ( +  ) Huiopa
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6H^aH, KenHHrH ynTacHHH ( — ) miiopa o^raHAa, yjiap- 
h h h t ajire6paHK hh fhhahch  (3) AaefiHS KypcaTH^raH AeTepMH- 
HaHTHHHr i^HHMaTH 6y;ia,a,H. HaTH>KaAa:

fli bx ct\
do bn c 2 ==-

a3 b3 c j

a xbnC3 +  "f" #3^1C2 —

" CixbzC2 ~ ' &2^1^3»

\  0/ / §
\  /

aZ \  ,  “2 / C2

>  X

° K  y  3 y c 3

>v X  
/  \  /  \

0, / ^ / N  0, +

o. /
/ \

2 “ 2 

UlaKA 16.

' r  4l 2

2\ 5 , 3  
1 N / ,  

\  / '  K  V  /7

*< A  >*
V  \/

/  \  /  \
2 '  '5  ' 3

/
/ '  4 

IUqka 16a.

\

M h c o j i  y n y H  ^ y f tH A a rH  AeTepM H H aH TH H  Cappyc KOHAacn
■6H^aH ^H co6^a6 KypcaT3MH3:

D  =

2 5 3 
1 4 7 
6 9 8

KoH.ua 6yfiHqa AeTepMHHaHTHHHr 6hphhmh Ba hkkhhhh fty ;i- 
viapHHH yHHHqn fly^HHHHr ocrara KyHHpH6 (iuaK^i 16a), cyH rpa 
^HC06^aHMH3:

D =  2-4-8 +  1-9-3 +  6-5-7 — 6-4-3 — 2 - 9 - 7 -  1-5-8 =  63.

H kkhhm h  mhco ;i yuyH  y u i6 y  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

x =

9 — 3 2 
3 2 — 5 

7 - 1 - 3 — A1 -- _

5 9 2 
2 3 — 5 

2 7 - 3
, z  =  -

5 — 3 9 
2 2 - 3  

2 — 1 7
5 — 3 2 > y — 5 — 3 2 5 - 3  2
2 2 — 5 2 2— 5 2 2 - 5

CO 1 T CO 2 — 1 -3 2 -  1 -3

ByH^arH AeTepMHHaHT/iapHH }$Hco6;iain yKyB^Hra t 3bchh 
KH^HHaAH. X Hco6/ iam  H3TH>KacH KyflH AarH H 3 6y^iaAH :

55- 5 5  , 110 0
x ~  — 55 —  1 > y  —  — 55 ' ’ -55

=  —  1.

M acajia jiap

48. y m 6 y  ACTepMHHaHT^iapHHHr KHHM3TJiapH tohhjichh:

1)
— 2 4

—  5 10
; 2)

0  1 

1 1
; 3)

sin a cos a 
cos a sin a

49. yrnSy AeTepMHHaHT^f3p Cappyc i^oHAacH Sn^aH *nco6;iaH-
c h h :

50. KyflHAarH cncreMa^ap A^TepMhhsht 6pA3MH Sn^aH
eHH^icHH:

\2x — y =5 ,

3 5 1 0 1 — 3 0 0 5

1) 0 2 0 ; 2) —  4 1 5 ; 3) a b c

4 - 1 6 6 0 8 d e f

I) i 5a: +  7y =  26, ^  J 3 * +  5y — — 9, 
9x — 2y =  3. 1 7a: — 2y =  20.

3)
3x +  2y =  25.

51. KyfiHAarH CHCTeMa^sp ACTepMhhsht epA3MH 6n;iaH 
eHH^iCHH:

1)

x  -)- 2 y  -j-  z — 8, 

3x  -  y +  2z =  7, 
5a: +  2y  — 4z =  — 3.

5.v - f  3y  —  2 =  8,

' 5a: — y +  3z =  9,

2) 3x +  6y — 2z =  10, 
. 4a: — 3y +  7 z =  19.

[ 3a: — 2y +  lOz =  37,

3) 3 a : —  2y  +  4z =  24, 4) 6 a : +  7y — 8z =  34, 

■*+  y +  5z — 23. 12a: — 5y +  7z = l l .
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§ 10. flETEPMHHAHTHHHr ACOCHH XOCCAJ1APH

/JeTepM HHaHT 6npMyHM3 My^HM x o c c a ^ a p ra  sra/m p . Bh3 6 y  
ep A a  4>ap^aT 2 - Ba 3- TapTH6;iH  AeTepM H H aH T^ap 6m iaH  q e ra p a -  
jiaHaMH3. JleKHH 2 - Ba 3 - T a p ra 6 ^ H  AeTepMHHaHT./iap y q y H  h c - 
6 o t  l^H^iHHraH KYHHAarn xocca jiapH H  ^ a p  i^aHAaft Tap raS ^H  A e 
TepMHHaHT y q y H  j^sm h^.Got ^ h jih h i MyMKHH.

1. A za p  demepMUHanmHUHZ ycm yH Aapunu uyAAapu 6u ao ,h 
e m i uyA A apunu ycm yHAapu 6uacih  dA M dutnupuA ca , dem ep- 
MUHanm  y3zapMaudu.

3 H r  aBBaJi h k k h h m h  T a p ™ 6 ^ H  y m 6 y

a t bt

d 2 b2
Ba

a 4 a 2 

b2

AeTepM H H aH T^apH H  o;iaM H3. B h p h h m h  AeTepMHHaHTHHHr y cT y H - 
jiapH  yHHHr fiy^ ^ a p H  6 h ; i 3h ajiMauiTHpHJica, h k k h h h h  A eTepM H 
HaHT ^ ochji 6 y^aA H . H k k h h h h  t o m o h a 3h :

n h
a 2 b-.

AeM 3K

a 2b u
ax a2 

! b x b 2

at b x CL\ CL‘2

do bo b^ bo

3 h a h  3 - T sp ra d ^ H  y u i6 y

a t bx Cj CL\ 0-2 CL%
d2 b2 C2 B3 bi b2 b3

b3 c3 ^2 ^3

AeTepMHHaHTjispHH o;iaMH3. B y^apAa 6hphhmh AeTepMHHaHT
HHHr ftyji;iapH  HKKHH4HCHA3 ycTyH  SyjiraH . By AeTepMHHaHT- 
jiapHHHr ^ a p  SnpHHH oq raH A 3  i^yflHAarHHa 6 y jia A H :

a x bx cx
=  a tb2c3 ^  d2b3cx +  a3bxc2 —  a xb3c2 —  a2btc3 —  a3b2cua 2 b2 c2 

^3 b3 c 3

Cl\ U2 CL% 
bi b2 b3 

C\ c2 c3

—  a xb2c3 -f- a2b3cx -\-a3b1c 2 a xb3c2 —  a 2bxc3 -— a 3b2cx.

By TeHr^iHK^iapHHHr y H r  to m o h ^ s p h  y 3 3 p o  T eH r 6y;ir3H H  
y q y H :
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a t b t c x Q>1 CL2 CL%

a 2 bo c 2 = b x b2 b 3

a 3 b z c z C\ c 2 c%

2. Azap demepMUHanmHUHz u k k u  uyAti (e n u . u k k u  ycm ynu)  
y3apo aAM auim upuAca, demepMUHanmHUHz uu iopacu  m ecKa- 
pu 6 y A a d u .

3 Hr aBBa^ hkkhhhh Tap™6;iH ym 6y

at bx cl2 b2
Cl2 b2 a\ bi

AeTepM HHaHT^apHH o;iaMH3. Arap 6h ph h h h  AeTepMHHaHTHHHr fiy;i- 
jia p n  y 3 a p o  a^MauiTHpH^ica, h k k h h h h  AeTepMHHaHT x o c h ; i  6 y -  
naAH. H k k h h h h  to m o h a 3 h :

« i  b t

d ‘) b2

a 2 b 2 

a ,  bx

=  a xb 2 —  a 2b u  

=  a 2b t —  a t b 2 =  —  ( a ^ 2 —  a 2b t ) ,

AeMaK
a t b i =  _ CLo b 2

a 2 b 2 a t b i

U lyH ra  y x r n a m :  

a t b t Ci

—  a-ib2c3 u 2b3Ci -j- a 3b iC 2 —  U ib 3c2 —  a 3b 2Ci —  a 2biC3,

—  (& ib 2c 3 -f- d 2b 3Ci -)- tx3b\C2 ci\b3c 2 u 3b>Ci <x2biC3)>

a 2 b 2 c 2 

&3 c 3 

cl2 b 2 c 2 

a , b t Ci

&2 b3 C3
AeM3K

B h p h h 'ih  x occa ra  MyBoejjH^ AeTepMHHaHTHHHr ycTyHH 6HJiaH 
f ly^HHHHr po^iH 6 n p  S y j i r a H H y n y H  AeTepMHHaHTHHHr h k k h  y c -  
TyHHAaH GHpHHHHr ypHHra h kkh h h h ch  KyfiH ;ica, ACTepMHHaHT- 
h h h t  HuiopacH TecKapH 6y^aAH.

a x bi Ci &2 b2 c2
CL o b2 c2 =  — Ui bi Ci
u 3 bz C3 Q-z b3 C3
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m yn ra  yx in am

a  b c a -f- a2k, b +  b2k, c -f- c2k
a x bx cx = a\ t b\ i c i

ci2 b2 Co cl2 , b2 , c2

By TemviHKHHHr Tyfph/ih thhh  CHHam ynyH  y  hhht nKKa.ua ro- 
MOHHAarH AeTepMHHaHT^apHH omh6, MHi^aH HaTH>Ka^apHH co-
JlHLUTHpHS KypHIlI KH(J)OH.

§ 11. AETEPMHHAHTHHHr MHHOPJIAPH

S^TraH naparpacj);iap,naH 6n3ra Mai>^yMKH 

a , bx cx 
a2 b2 c 2 =  axb2c3 +  a2b3cx +  a3bxc2 — axb3c2 — a3b2c x — a2bxc3. (1 )

^3 3̂ 3̂

By TeHr^iHKHHHr Man tom ohhhh i^nc^ana D ^aptbn 6man 
Hc{)Oiia j^hjihO, yHr tom ohhhh ^yHH/ia KypcaTH^ran TapragAa 
e3aMH3:

D  =  a, (b2c3 — b3c2) — bx (a2c3 — a3c2) - f  cx (a2b3 — a3b2)

6 kh

ACM3K

D  = ax
b2 c 2 CL 2 c2

+  C\
a2 b2

j
b3 Cz u 3 3̂ u3 bz

ax bx cx

* 
^

 
lO to — ax

b2 c2 _ bx
do c2

+  C<
do ^2

&z b3 cs b3 ^3 a3 as bz
(2)

By TeHr^iHKHHHr yH r TOMOHH^arH hkkhhhh TapTn6;iH .neTep- 
MHHaHT^iap yHHHr Man TOMOHHAarn AeTepMHHaHTHHHT m h h o p- 

J i a p n  /leAH-iaztH. Man/ian 6om ;ia6  CyJlapHHHr 6hphhmhch TeHr- 
.1 HKHHHr wan TOMOHHjiarH ynnHmi TapTH6;iH AeTepMHHaHTHHHr 
u  | 3.aeMeHTHra HncGaTaH MHHopn, hkkhhmhch b x ajie.MeHTKra 
hHcCaTaH mhhoph Ba yqnHHHCH cx a^eMeHTHra HHc6aTaH mhho- 
pn caHajia/iH.

JleTepMHHaHTHKHr MHHOpJiapHHH Ty3HHI yMVH >Kyaa COAJIB 
I',on,;a 6op. Maca.iaH, (2) TeHr-nnKHKHr Man TOMOHHAam AfcTep- 
mHuaHTHHHr ax ajieMCHTHAa ynpam raH  ycryHH Ba ny.TH hh3h6 
Tom^aHca,

4-186
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CLX. • . b x • . ■ c x

0-2 b } c2

KO^raH sjieMemviapHAaH yHHHr yHr TOMOHHAarH 6hphhhh mh- 
Hop jjoch^ 6y;iaAH. IJJyHra yxuiarn b x 3;ieMeHTHAa yypamraH 
ycTyH Ba fly^  hh3h6 TamjiaHca, hkkhhhh mhhop xoch;i Sy^aAH 
Ba c x a^ieMeHTHAa ynpamraH ycTyH Ba fiy ji hh3h6 Tam^aHca, 
yHHHHH mhhop xoch;i 6y;iaAH:

CL\ • • . • • • cx a x . . . b x. . . c x

a  2 b 2 C2 5 a 2 b<£ c%

bz c3 a z b3 C$

MHHOpHHHr HHIOpaCH +  eKH —  Sy^HHIH MyMKHH. ByHHHr 
yqyH s^eMeHT y phhhhht JKy(})T 6kh tok  SKaH^HrHHH 6h^ hui Ke- 
paK 6y^aAH.

BHpOp 9^eMeHTHHHT ypHH >Ky(|)T eKH TOipHrHHH aHHI^aiH 
yqyH  3Hr aBBa;i y  a^eMeHTra Kapam.aH ycTyHJiapHHHr Ba fty ji-  
JiapHHHT HOMepHHH 6HJIHIH ./I03HM. OAaTAa AeTepMHHaHTHHHr 
fiy ;i HOMepH jo^opHAaH ^yA n ra  KapaS ( 1-, 2-,3- fty ji) xn co6 ;ia - 
HaAH. LUyHra yxm a m  ycTyH  HOMepH nanAaH yH rra  i^apaS (1 - , 
2-, 3- ycTyH) xnco6;iaHaAH.

Arap 6npop a^eMeHTra ^apaui^H ycTyH  Ba HyjiHHHr HOMep- 
jiapH ftnFHHAHCH 5Ky(j)T 6y ;ica , y  3^ieMeHTHHHr ypHH xaM jKyt|)T 
caHa^aAH, arap  to k  S y jica  —  to k  cana^aAH. M aca^an , b2 HHHr 
ypHH >Kyc})T 6>r̂ aAH, MyHKH b2 TypraH  y c iy h h h h t  HOMepn 2 Ba 
fty^iHHHHr HOMepH xaM 2 SyjiraHH ynyH , HOMep^iapHHHr Ah fh h - 
Ahch 2 +  2 =  4 — jKyc{)T 6y^aAH. LUyHra y xm a m  b x HHHr y phh 
TOK, a 2 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, a x Ba 
s^ieMeHT^iapHHHr ypHH^iapH >KycJ)T Cy^raHH ynyH, y^apra i^a- 
pam^H MHHop^iapHHHr o.iAHAarH Huiopa^apH ( + )  Ba b x HHHr 
ypHH to k  Sy^raHH ynyH yHra ^apaui^H MHHOpHHHr o^AHAarn 
HuiopacH ( — ) 6yAraH.
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lO^opHAarH (2) TemviHK: AeTepMHHaHTHHHr Shphhhh fty^H 

s^eMeHT^apHra HHcSaTaH MHHop^apra a>K paTH îraHJinrHHH 
KypcaTa^H. JleKHH y AeTepMHHaHTHH xap KaHAafi fty;i eKH 

*ap KaHAaii ycTyH 3^eMeHT^apHra HHcSaTaH MHHop^apra a » -  
paTHUi MyMKHH. Maca./iaH, yHH h k k h h h h  ycTyH a^eMCHT^apHra 
HHcSaTaH MHHop.aapra aJKpamnraHAa ^yftHAarHHa 6y./iaAH:

a, bx Ci

D  = 0,2 b2 c2 =  — bi
&2 C2

+  b2
a, c,

-  b3
ai cx

cl3 b3 c3 a3 c3 u3 c3 &2 Co
H a T H iK a . B h p o p y  C T y  h  h  e K H  6  h p o p ft y ji h  h  h  h  r x  a m - 

M a s ^ e M e H T J i a p n  H o ^ i r a  T e H r  6 y ; i r a H  a e T e p M H -  
H a H T H H H r  K n f i M a T H  H O ^ r a  T e H r  6 y ./ ia A H .

Maca^aH, xa-flHrH AeTepMHHaHTHHHr h k k h h h h  ycTyH a;ie- 
MeHT^apn HO^ra TeHr 6y.nraHAa, atHH b x — b2 — bz =  0 6y;i- 
raHAa D  =  0 6y;iaAH. IllyHHHr 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 K y n  Sy^CHH. Maca.iaH, ym6y

5, 7, 4 
D  =  3, 6, 0 

8 , 1, 0
AeTepM H H aH TH H  yHHHHH y c T y h  a ^ e M e H T ^ a p n ra  H H c6aTaH  m h -  

H op^apra aacpaTraHAa, yHHHr khhm3th

3, 6
D

1
=  4 (3 - 1 - 6 - 8 )  == — 180

6y;iaAH.
Xl,eTepMHHaHTHHHr 5- xoccacnra acocjiaHH6, xaMaBa^T 

yHHHr 6np ycTyHHHHHr &kh 6Hp fly^HHHHr a^eMeHT^apHAaH 6h- 
P h h h  k o j ia h p h 6, KO^raH^apHHH HO.nra aft^aHTHpHm MyMKHH. By 
aca AeTepMHuaHTHH xnco6;iam yn yH  KaTTa eHrnji^iHK Ke^rapa- 
A « .  Mhco^t ynyH yu i6y AeTepMHHaHTHH o;iaMH3:

15, 9, 2 

15, 5 , 7 • 
15, 1, 6

By ACTepMHHaHTHHHr 6hph h h h  ycTyH H Aa 15yMyMHft 6y./iraHH 
ynyH aHr aBBa;i v h h  AeTepMHHaHT Se^irncHAaH T a iu ^apH ra  h h - 

KapaMH3:

D  =
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D  =  15
1, 9, 2 
1, 5, 7 

1. 1. 6

Bhphhmh fly^i a^eMeHTJiapHAaH, h kkh h h h  Ba yhhhhh fly^ 3,/ie- 
MCHT̂ apHHH KeTMa-KeT afiHpH6 0;iaMH3:

1, 9, 2 
D  =  15 0, 4, -  5 ,

0, 8, -  4

3 h a h  6 y  AeiepM HHaHTHH S h phh hh  y cT yH  a^eM eH T^a pn ra  h h c- 
6aTaH MHHop^apra a»paTaMH3:

D  -  15
4 , - 5

=  15-4
1 , - 5

8 , - 4 2 , - 4
=360.

H k k h h h h  m h c o ; i y n y H  y u i 6 y  A e ie p M H H a H T H H  o ;iaM H 3:

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

3, 8 , - 7

ByHHHr yMHHHH ycTyH  3,/ieMeHT/iaphhh —  2 ra KynaftTHpH6, c y H r
pa HHK^aH KynaftTMa^apHH 6hphhhh ycxyHHHHr moc 9^ieM6HT^ia- 
pnra ^ymaMH3:

-9 , 3, 5 

0,- 1, 2 
17, 8 , - 7

D ' =

ILIyHra yxmarn, 6y AeTepMHHaHTHHHT hkkhhhh ycTyH s^eMeHT- 
^apHHH 2 ra KynafiTHpHS, cyHrpa HHi^aH KynaflTMa^apHH yHHH- 
hh ycTyHHHHr moc ajieMeHT^apHra i^ymaMH3:

- 9 ,  3, 11 
D ' — 0 , - 1 ,  0 

15, 8, 9

SyHH (2-fty^ 3^eMeHT^apnra HHcSaTaH) MHHop^apra ancpaTcaK:

— 9, 11
D'=

17, 9
=  81 +  187 =  268.

J .

Y •
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§ 12. BHPHHMH flAPA>KAJ!H EHP>KHHCJ1H TEHrJIAMAJlAP 
CHCTEMACH

11-naparpatJJAarn TeHr.rcaMa.nap cHCTeMaoHHHHr 030A ^ a ^ a -  
pn Ho^ra TeHr cf>apa3 ^H-rcHHca, h^hh

d \ ' d 2=  d  3 —  0

6y jica , y  CHCTeMaHHHr KypHHHiiiH ^yfiHAarHMa 6y.rcaAH: 

axx  +  bxy +  cxz =  0, |
d2x  +  b2y +  c2z =  0, (1)

a»x  +  b3y +  c3z =  0. j 
ByHAafl CHCTeMa 6 h p * h h c ^ h  CHCTeMa AefiH.rcaAH. Arap 6y 
CHCTeMaHHHr AeTepMHHaHTH D  (J)apa3 K^HHca, atHH

a, bx cx
0-2 b2 c2D  =

do bn Co

(2)

6y.rcca, 6y ?;o;iAa x, y, z hhht KHftMaT-rcapn i^yfiHAarHMa 6y.rcaAH:

x  =

£kh

0 bx Cx ax 0 c, dx bx 0
0 b2 c2 d2 0 c2 &2 b2 0
0 b3 3̂ ;y

a3 0 c3 CL% b3 0
D D J ^ D

X
0
£>’ y

© 
IQII 0

2  ~  D

(3)

(4)D x  =  0, D y  =  0, D z  =  0.

Arap D  =/= 0 6y.rcca, 6y ^ojiAa CHCTeMaHHHr OHH^AaH-OHH  ̂
KypHH«6 TypraH x  — y =  z =  0 H.rcAH3.rcapHAaH 6oiui^a H.rcAH3.rca- 
pn Sy^MaflAH. JleKHH D =  0 6y.rcca, 6y *o;iAa CHCTeMaHHHr 
Ho^ra TeHr SyjiraH H.rcAH3./iapHAaH 6omi^a, afiHH 3aMOHAa, ho;i- 
ra TeHr 6y;iMaraH H^AH3 îapH ^aM 6y;iaAH.

Arap (1) CHCTeMaAa AeTepMHHaHTH (2) HHHr ax a îeMeHTHra 
HHcSaTaH mhhophhh (TerHm;w Hiuopacn 6h^i3h) A u inyHra yx- 
marn bx ajieMeHrara HHcSaTaH mhhophhh B x Ba ct a^eMeHTHra
HHC6aTaH MHHOpHHH C, (|)apa3 KH-lCaK,

D  =  dxA x +  biB1 +  ciC1 (5)

6y^aAH. 3hah 6y TemviHKAarH au bu KynaftTyBHH^apHH a2, b2, 
c2 6h î3h a^MauiTHpaMH3; 6y ^o^Aa (5).ftHFHHAH HO^ra aft^aHa- 
ah, nyHKH ^a^Hrn a^MauiTHpHui HaTHH<acHAa (2) AeTepMHHaHT-
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HHHr 6hphhhh fty^ s;ieMeHT7iapH hkkhhhh fty^ ajieMemviapHra 
reHr 6y/i3An; Aemak :

^2 1̂ H~ b2Bt +  c2Ct =  0, (6)
iuyHra yxuiani

a3A t -)- bsBt +  c3Ct — 0. (7)

HaTH>KaAa KypaMH3KH, (1) cHCTeMaAarn 6hphhhh TeHr^aMaHHHr 
Koat})4)HU.HeHT^apHra xen 6of^hk; Sy^MaraH A u B u  C, coHJiap—  
CHCTeMaHHHr KcviraH hkkh TeHr^aMacHHH KaH03T./iaHTHpM0KA3, 
HtHH yjiapHHHr H^AH3^iapH 6y;iM0iyi3. IllyHHHr ynyH Sy^iapra 
nponopn,HOHa^ Sy^iraH k A x, k B x, 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“ H^AH3^apH- 
A3H 6ouu<a, yHHHr Ho^ra TeHr 6y^MaraH H^AH3^apn x aM 6y- 
JiaAH. }(aTTO CHCTeMaHHHr xaMMa MHHop^apn HO^ra TeHr 6y/i- 
raHAa xaM 6y %oji 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.

IllyHHHr 6h;i3h, 6upuhh -u  dapa3tca.AU. 6u p j k u h c a u  m e m A a -  
M dAap cucmeMactiHiiHZ HOAza m e m  SyAMazan u,Adu3Aapza 
9za 6yAuuiu y iy n , 6epuAzan cucm eM anum  demepMunanmu, 
HOAza m e m  6yAU.mii 3apyp ea Kwfiondup.

lO^opHAarH (8 ) TeHr^iHK^iapHH KyHHAarnna e3Hiu MyMKHH:

HtHH HOMa-b^yM^ap CHCTeMa AeTepMHHaHTHHHHr Shphhhh fiy^  
a^ieMeHT^apHra hhcSstsh  Ty3H;iraH TernuiJiH MHHop^apra npo- 
nopuHOHa^AHp. TaSHHH, (9 ) Ka6n HHcSaTJiapHH AeTepMHHaHTHHHr 
SoiuKa Hy;i a;ieMeHT;iapHra hhcSstsh  xaM Ty3Hui MyMKHH.

IllyHHHr ynyH TeKmnpHJiraH xo^iAa ( 1) CHCTeMaHHHr h^ah3- 
.lapn, 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 HHIOp3^I3pH 6h- 
•ian o^ihh3ah).

M h c o ^ i  1. y u iS y  S h p jkh h c^ h  T eH r^aM 3^ap  CHCTeMacn e n n ^ -  
chh:

x  +  5y — 1 Oz =  0, I 
2x  — 3y-f- 6z =  0, 1 

3x +  2y — 4z =  0. I
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BepHJiraH CHCTeMaHHHr AeTepMHHaHTH

1, 5 , - 1 0
D 2,

3,

3, 6,

2 , - 4 ,

=  0,

‘6 yHH CHHaS KypnuiHH y^yBHHra t3bch3 i^H îaMH3. JI,eMaK, 6e- 
pnjiraH CHCTeMaHHHr OHH^AaH-OHHi^ KypHHH6 TypraH x  — y — 
=  2 =  0  HJiAH3^iapHA3H 6 o m ^ a , HHa HO^ra T eH r 6y./iMaraH h ^ - 

A H 3^apn  6 o p . y ^ a p H H  TonH in  y n y H  ro ip p H A a  K yp caT H jiraH  f ly j i  
i6H^aH A3BOM 3TH6, I^yHHAarH HHC63T^3pHH Ty33MH3

y z

- 3, 6 2, 61 2 , - 3

2 , - 4 3, — 4 j C
O to

« K H

■eKH

X

¥
_y_
26

2
IT

_ X  =  i _  =  £ 
-  2 — i — *

(J)apa3 tjH^HHca, 6yHA3H

x  —  0 ; y =  2k\ z  — k.

M h c o ^  2. y u i6y 6npJKHHCJiH TeHr^aMa^ap CHCTeM3CH eun;i- 
chh:

x  -j- 2y — 3z  =  0, |

3a- —  y +  2 =  0 .)

Bepn^iraH mhcojias TeHr^aM3Ji3pHHHr cohh yHAarn HOMaij- 
*/ryM^i3pHHHr cohhash 6h tts  ksm. JleKHH 6yHH 3BB3^irH ^o^ra 
Ke^iTHpHiii MyMKHH. ByHHHr ywyH Sepn^raH chctcmshh 6yHA3ft 
€33MH3:

x  -f- 2y —  3z =  0, |

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

OHHKA3H-OMHK KypHHMOI^ASKH,

1, 2 , - 3
D = h

0,

=  0.



•EHWBir
-Hto khdbbx BJHhaAMA HHAg -h h x w A w mHifHk xogon  HBi/Hg irXy 
flBJIHUBOdAH Bl/HdoMCH HBHHB HHHJHL-HdjAl JHHHBI/A wdOCp A g

sLeo -f- sffq +  2vsv  iZl*o -\-ztfq +  zv£v +  x$/q -f- xt>zv  j 
• el zo -f- £$zq -)- s-czv >zLzy +  z$zq -f- zx>zv  iXl za +  l$zq -f- x*zv ' —

+  Ê q  - f  H ' v  izl-l0 +  z$lq +  zvxv l l L lS +  *g\xq +  lnxV \

si £5 eq ZV

= zl ZT) ■ zo zq ZV
*1 t8 ' » lQ XV

:H'C'BlJ,HdHXHBuA>I HBITH9 Bl/Awdocj) HJBI/HHAM IHBHHKdaX 
-air HlfQHXdBX HhHHhA BXHHMH ITlBm xA B JH Am  ‘ HtTBini^ X0g3H 
S IH H JH rad jAx JHHHBI/AwdOCjD HJBirHdoMCM BJKHXBH HBJimdE^H}-,

Z$ ZD zq zv

ld l» xv
rr — egjlr ) ( lqzv  — zq lv ) —

=  lqzv —  zq lv ) l $zx> —  ( Vqzv  —  zq 'v  ) z{j*x> =

=  (z$l$zqlq — l$zvzq lv  — z$lvxqzv — zx>xozv xv —

— +  x$zvlqzv  -(- zjjl»  zq lv  +  z%xt zv xv =
=  zr>xv) ( x$zq -f- xx>zv )  — z$zq +  zt zv <x$zq - f  xvzv

— ( zi zQ +  z*zv ) {x$xq +  xvlv )  — z$lq +  znxv ll$xq +  xr;xv
ISHlVBfO HHXHBHHNdaxatr hjbIThhokox jh A  

JHHHA HAhA mHfHk X093H HHHJHITHdiA-L JHHHBli’AwdO(J) Ag

z$zq-\-zvzv lx&zq - f  lx>zv z$ zv zq zv

z&lQ -\-zvxv tx$xq +  xn'v ld '*> xq xv
iH fB i rH d B W B g  H B r a g  Bi/AiMdoc}) h j b i t h h AM r a n d n x K B u  

- A h  OdBeA HHXHBHHl\'d3X3ir HtfgHXdBX HhHHXHH BXHNHH HBI/BDBW 
'HffBiz-Ag i/Hook x H B H H w d axa ir  HirgHxdBX A m  h o im b 5c b i t h d b j k h i b h  

mHdHXHBUAM O dB eA  HHXHBHHWd3X3ir HI/’QHXdBX d H 9  BXHHHH

ITlHdHXHVLI/JH OdVEX HHdVIl\LHVHHWd313ir ‘£1 §

•HiTBifAg H B jm B i/ d n g

.8W3XDH0 (01 ) BHHJBfkOh HBJtfAg ITAwaBW HHITJHax ( £ [ )  ‘HBW3tf

m ndm nvufiy  odveft nudvYiHVHrivrdaisff £/ §



<ei) ‘ o =

v

zo zq zv  
'vlo lq l i

B irirok  A g  ‘ HBwa'u ' ‘ id B m  H m H ifA g  
JH3X BJI/OH X H B H H W daiatr HBJtfHEAx HBffHdBIiUHaH'nHfJxfieOH j h h h A 

H A h A  H m H ifA g  H B jm B ifd H g  j h h h b w 9 x d h d  H i/D H H wdH g ^B irn A g

HBDODB BJB5KHXBH HBJITHdBMnh B l/H doM Q I "JH3X BJHHOD JHHH 
-dB I/B W B IfJH ai HHOD ( ;  '&  l 7 l) dBITwAli-q-BWOH B1TBK310HD A g

I
-0=  f o  -f- aeq +  ws»
‘0 =  f o  +  a zq - f  n zv  
‘0 =  f o  +  a}q +  n lv  

iH irB irA g  i/HDok h d b m 9 x d h d  dBifBWBi/uHax H fD H H )K d H g AgmA
'‘ BDI/’HIJAM BJ (0 1 )  HBff ( n )  HHHdBlTBlTOC^H JHHH A B8 X  iHOD 
HHdaHXXH H B J B W fA g  JH3X BJ1TOH BD IfAg ^ iX B d o gH  H BirdBI/wAlf 

-1BW OH HBJraXH dH M  BhHHXMBS Cl BH 71 BtTHAg ‘ EHKBim M  £BdB(J)

<II) J - = ^ ±  =  X
a n

:HAhA JHHHAg •HHjmAw raHdnxiraH BJHi/ok 
■BW3XDHD HirOHHSKdHg HBJtfHdHmjiSX BfHdokCH HHBW3XDHD Ag

< 0 I )
'0 =  £;? +  As<? +  x sv  

‘0 =  zo +  6zq +  x zv  
‘0 =  vo +

:HHOIfAg BXhA HHOD JHHHdBtfBl'iBI/-JH9X HBJHHI/Hk IfHXniBX 
BW9XDHD Ba (A lx ) BXHXXH HHOD JHHHdBimAtflBWOH ‘ HBIfBDBW

•HHDlfAg Mnxdo BX

-XHg HBffHHOD JHHHdBimAFq-BWOH HHOD JHHHdBITBWBi;JH3X HtfBJKBd 
-BIT HhHHdHg HBJX€ l/HHmBX BJM9IDHD ‘XHtfHBtfHk £BdB({) HtfHg

' m  -  2 - y o I -=/C :?  =  x
IHBtfHAg

L -
2

01-

l?  =

i ‘8 I ‘e I ‘ I -

z ‘ I 8 — ‘ I 8 — lZ

HMa

X

:HAhA jhhhAu i

n d vv joov  zunnnjundvcDH xuvHrnrdaiatf 9S
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KHToSHHHr 6y 6o6H.ua e;irH3 2- Ba 3- TapTH6^H AeTepMH- 
HaHT^ap 6 H^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 6n;iaH nerapa;iaHAHK. Xo^i6yKH, A eT ep 
MHHaHT 4-, 5-, 6- Ba yMyMaH «-TapTH6^H^apH 6y^HuiH MyMKHH. 

■OAaTAa y-aapHHHr yMyMHH H33apHHCH M axcyc AeTepMHHaHT 
Kypc/iapHAa 6y;iaAH.

JleKHH, roKopHAa aftm/iraHHa, 2 - Ba 3- Tapra6jiH  AeTepMH- 
Hamviap ynyH hc6ot î HJiHHraH xocca^ap ĵ 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 ym 6y 4- TapTH6^H AeiepMHHaHTHH o;iaMH3:

ax bx ct
0-2 b2 c2 d2 

b$ c3 d3 
at bK c4 di

Arap  6y A^TepMHHaHTHH 6hphhhh ycTyH a^eMeHT^apHra 
HHc6aTaH MHHop^apra a>KpaTcaK, ^yfiHAarHHa 6y^:aAH:

b2 c2 d2 b 1 Cj dx bx ct dx bi ct dx
D  =  a, 3̂ 3̂ d 3 Ct-2 b3 Cg d3 +  0-3 b2 £ 2 d-2 — a,i b2 c2 d2

bi c, di bt Ct di bi Ci di c3 d3

B y TeHiviHKHHHr yHr TOMOHHAarn AeTepMHHaHf^iapHHHr ^ap 
>6hph 6H3ra M aw yM  6y;iraH yHHHHH TapTH6^iH AeTepMHHaHT^ap- 
AaH H6opar. U lyHra yxrnaui 5- TapTH6;iH AeTepMHHaHT^iapHH 
4 -  TapTH6;iH AeTepMHHaHT^apra ajKpaTHui MyMKHH. I l ly  fty;i
6n^aH AaBOM 9TraHAa ^ap i^aHAafi TapTH6;iH AeTepMHHaHTHHHr 
TaprH6HHH KeTMa-Ker nacaftrapHg, hkkhhhh TapTH6;iH AeTep- 
MHH3HTra 0J\i\6 KC.7IHHI MyMKHH.

CaBOJiJiap Ba Macajiajiap

5 2 .  /AeTepM H H aH T 9JieMeHTJiapHHHHr y p H H ; ia p H  ^ a f t  B a ^ T A a  

t o k  na ^ a i i  Bai^TAa w y c j r r  caH a/ iaAH ?
5 3 .  J le T epM H H aH T H H H r MHHop^iapH i^aHAaft T y 3 H ^ a A H ?

5 4 .  B h p h h h h  Aapa>Ka^H  6 h p > k h h c ; ih  T e H r ^ a M a ^ a p  c n c T e M a c H -  
■HHHr H^AH3^apH TyFpHCHAa HHMa^iapHH 6H^aCH3?

5 5 .  K y f t n A a r H  A eT ep M H H aH TH H H r 6 h p h h h h  H y j i  a ^ e M e H T ^ a -

pHAaH H K KH racH  HO/ira a f i . iaH THpn .iCH H :
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1 3 5
D =  4 7 — 1 .

3 2 5

56. y m 6 y  6 h p )k h h c ;ih  Tem viaM a ;iap  C H deM acH  ennjiCHH :

4x -f- 5y -f- 6z =  0,
8x +  7y +  6z =  0,

7x +  5y -f- 3z =  0.

5 7 . y iu S y  AeTepMHHaHTHHHr k h h m 8th  to h h^ c h h :

D  =

0 a b c
a 0 c b
b c 0 a
c b a 0

58. ym6y TeHr^aMaAaH x tohh îchh:
x, 1, 3

- 4 ,  x, 5 =0.
6, -  3, 7

59. ym6y KynaflTMaHHHr ^HftMaTH tohh^chh:
3, 4, 2 1, 4 - 3
2, 5, 4 • - 2 , - 2 ,  1

- 1 , 6 ,  1 1, 3, 5
60. ym6y AeTepMHHaHT^iap y 3apo KynaflTHpn^CHH:

a, b, c - a , a, a
0, a, b Ba a, — a, a

0, 0, a a, a, — a

61. yiu6y T eH rjiH K H H H r TyrpHJiHrH h c 6 o t  k h ^ h h c h h :

1, 2 , - 1 ,  0, 3 
- 4 ,  3, 1 , - 1 ,  2

0, 0, 4, 0, 0 = - 2 4 0 .
2, 0 , - 5 ,  0, 0 
0, 1, 2 , - 5 ,  4



-wAw mHFHM (JjHdaBX $bithA9 hhA ‘9hhbi;ooob bjbjkhibh HBJirnd
-B^Hh Ba BlVBJJOkAw HBJHHIffl)} 'dHl/BJG BJXBHNBkB BXXBH XKOJ 
BlTKHdxawoaj BhHAmAx HBJiz-Hdag BtrnoHdjAx Mnenh BtnidoMQ]

•dn irM H fJog b jh ih h i/heX x jh h h  
-BKBIMH3X 0 =  (X  ‘x )  /  HJHIfEk HDBWdO({) JHHHtoH£Hh A g  ! HlJ'BIi'HM 
BtfO(J)H HH^HEHh d od H g  Btr>IHITDHM3X ‘ HBIVAwA ‘ BWBI/\IH3X A g  ‘ BD 
-HHI/Hk £BdB(f) HdBIfBXBHHtrdOOM JHHHBXMAH HJBtTHHtfDHJiaX dBtfHh
-aAdBjeA X Ba r  HJBtfBWBiiUHax 0 =  (X lx ) f  JhhhAiji

■HtTBfAg JlHEHh dodHg HJBtfMHIOHXaX HdHaOBX HHdxaiV03J 
JHHHHHLMH3X ( l )  NBk BtftfOk Ag HH<LB ‘HlTHBL'toBO HHHhAM £A 
bwbxo5cAw hbjhhl'-hM wBk Btrrok: HBJirAg hi/\lbwh;hM uAm A hhm 
-3LT ■hhB'6 hbji/hM EBdBcj) hl'-xbkhhM dng hhbhTuihA^ (3 ) Eng

‘HlTBEHh HHdA
N H d x s w o a j  d o d H g  Btt’HHi/’OHHax A q x  bxM Ah  ]/j hjhitb5c b V b w h x b h  

‘ gH dBJEA BtrmHaBd e h oh A i/ eA  w B k  A Btrirok  A ‘ B o r a d o g  g n x d B J  
-£A B irm H aBd EHD-MAli-EA h xbw hh M  j h h h  y  d B j y  ' ( i \  tfMBin ) HHOirAg 

W d  — ( X)  ® =  A  BtfHBJtfAg d O  =  x  ‘ HBI/B3BW 'HtfBHBtfMHHB BXMAh

•_y op /77

JY Bxing HBJirAg ( r )  ® -• A Ba x  ndBi/BXBHHtrdooM bH'hjhi/,ohh3x 
A q x  bjhxbm0hM dng dBk jhhh x  ‘BffHBJxyB gnraM BhBtomog 
■HtTBiraH HdiAx hxbwhhM Mhhb Bxxng jhhh A bjhxbwhhM dng
-dBk  JHHH x  HBD03B BJ ( Z )  ‘EHWBfHM £BdB(J) QZV HdBI/BXBHHird00H 
JHHHBxMAH dodHg HJBtfHJHI/OHHaX t Q X  HH A BS X  HJBtTBWBIMHaX 
BtfHOBWaXOHO dBITBXBHHtrdOOM A Q X  HI/MHEHhHdj Ax d od H g  HtTHg

•ehwbithM £BdB(|) g a v  HtfBHAonAg' 
BjdBirxdBra hbji/"hijAM hhA ‘ Btrvok HBJBWifAg eAo wndyB bithx 
-dA BWBirjHax ( 1 ) BtrHaAji/aH EHg ■hhdi/,9m hcIjAx hxbwhhM bhhjt 
-dng jh h h  A BJHXBwyHto dng dsk  jh h h  x  hh<ib ‘ ehhbithM EBd
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•(HHXWjCw HJHIfDBKI/vCp 0H h3 HB1B93HH BJ X  HH3 /C HHiC
o i i B i c )  dbw g id B in  H iriH ifHha HBJ.B9DHH b j  X jh h h b w b it jh 3 x  ( i )  hhm3|/ t

-B(f> pair HIALBKHH^ dHQ BtfHHtfBdO HJHIfB* HHKHTlXH A({) ( g )  HBtfHd 
-BEBH HBXtoAH M HlfBW 03 ’HHDdBJEA EHDxAtfEA r.Bk A BtfHBJdBJEA
ehomAiteA BlfHHfBdo ( q lv )  d od n g  r  bh ,HHDi/Ag i/-hdo5c bhHnhA^) 

(S ) ( r )  4 =  <C
dodng

BlTHBJha HBXBgDHH BJ A HHBWBI/UHaX ‘ HHimBtfHM £BdB<J) 'HTZ'yBI/’ 
-MHHB BtrH3KHHHHAc|) JHHH 3C HH A ‘ HBIfBDBW ‘ HHHdHg HB1T A BH X  
BWBI/UH9X Ag ‘ BtfHBJXHB HBwAw^ 'HHOI/-Ag HBJITHdag BNBI/UH3X

( I )  0= ( t ' r ) f
dod n g  HBXBgDHH BJHdBIi-HhaAdBJEA A Ba X  ‘ XHIfHBIfHk EBdBcf)

H O O H aVW  » H d l 3 W 0 3 J  JH H H Y W V L r jH 3 i H  §

THHeXx HHH0BNBI/JH3X JHHHA ‘ HBDODB 
BJHdBITBXBHHirdoOJI JHHHHdBITBxMAH B8 BJHDBDDOX XHdX3W03J 
JHHH^HEHh HJBffXHI/DHHDX (g  B3 mBtftoHHB HHHDOH1BW HHdx3NODJ 
JHHHBWBITJH9X 0 =  (^  ‘x )  /  HBXBgDHH BJdBimhsAdBJEA A B9 X  ( l  
;HtfBdog EAd BtfHDHdjAx HDBI/BDBW HHEBXdBW B3 yHDODB BXHXXH 

.JHHHBHdxaWOaJ XHXHtfBHB HJBtfXHIfDHXaX BtfHgog Ag JHHHgOXH}}
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:mBmxX BJHXm wAwzuVvw HH^HtoBk BMmog

HBtr 8 —  =  X BH Z — X JHHHBWBI/JH3X Xg HHHXh ‘hITBI/hM BlTO(j)H 
HHBXkXH (8 —  ‘ g )  EHJtfa BtfHHI/OHHaX X  ‘ B'D'HBJL-O HHBWBI/JH9X

o =  E(e +  <0 +  z(z -  *)
‘HBlfBDBW ‘ HHX

-wXw HJHIfOBW imft EtfCN^H MHSHh HBtfHBto h 3 k  BNBtfJH3X B tfd B lflfO k  

W H dye  ‘ hhm 3j/  •H tfirXg iB d o g n  HBV^HEHh H dnaD Bx M H d j-a w o a j 
JHHHBWBLMH3X H B J Iffld a g  ‘ WBk BVlTODHPI BIfBXHH H B J im d H X tf3 }I

• (6 1  'ifJ iB in ) H tfB irX g im o o k  MH£Hh n d  j g  h b j  

- t fX g  iB d o g n  H B V n d n aoB x  x n d x a w o a j  (H n g n d M B i)  jh h h b w b i/ \ ih 3x  

£r  =  X H B J i/ n d a g ‘ B D i/H d H im B iX x  o d B eX  d B irX g  •h 'c 'bhbitM hhb dB ir

-bxmxh (i — ‘ i — )j  ‘ ( - y - — ‘ 7 -—) 3  ‘(I ‘ 0 a  ‘ ( -f-  ‘-y)v

‘ (0  *0 ) O  HBffdBifXBHgHto H BJH B im Ji/ag H X hX  X Ba x  ‘ b t tb jk h x b h

8 +  j f e  + I + 0 X

z + f , + I +
- i *

0 X

:HBJirHdag Btn/BatfBW XgraX HdBiALBWHHk 
H im n ja x  B J d B ifX g  jh h h  X bh dBiALBwijHto H BJi/H dag b j  x  ‘ g H im k

8i

g B f fH X m  ’EHWBXG NOHBtf HBlTHg I/\\y HBJl/’HXBOdXM B tfH doM O I

•8.r =  X

HBtHXg \X  —  X =  (X ix )  f  B'E'tfODHJV H B JM ldag
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•HHDI/HU01 HdHHDBJ.
3JHdX3W03J JHHHXg 'HBJI/Hdag BWBIAIH3X SX =  X 'Z O 3 H VV 
•HtfBIfXg HHMK BlTBJKBdBtr HL'dBXa BJHdHQ-dHQ dBlfB l>lXn HJHl/Bk 
BHHJBtrirOk HBJtfXg HHhHH dBl/BM HHHwX m H3BWdH(jB IIW ffHdHg-dug 
JHHHdBIALBKHHk HBJtfHdag BJ X  ‘ HHHgBJ, 'dHVXBdogH HBl/HdHH 
-OBX > !H dX3H 03J (H H gHd^BX) JHHHBNBI/MH3X HBJtfHddg MHEHIi X g  
•HtfBi/Xg im o o k  Mhehii n dae  HJBEVHBm ‘ BDimdHxmBxXx odBEX xa>i

-BWX3H dBI^BXMAH X g  ‘ (81 ITHBm) HlTBHBIftoHHB dBtfBX^XH

“ e — ' )  ‘ ( z ' z - ) , d  ‘ ( - f -t  ‘ i — ) /&  (-f-s ‘e ) a ‘ (s 'z) d

' I  ] & ‘ ( l  ‘ 0 )  V  HBlTHdBirXBWgHk HJBtflldoMCH JHHH X B3 X

“ =  k ‘  e — = *
Z =  *  “ Z — =  X  

~ \ = x  “  I  —  =  *■

• - y - e  =  *  “ £  =  *•

S =  X “ s  =  r  

“ ~  I  — X “ i = r  

‘ HB'Bi/Xg i =  X ‘ BDirXg 0 =  ^

IHBITBDBW 'HfBHBirMHHB HdBIALBW
- y n t o  H irm H Jax  j h h h  X  ‘ gBdBM b j x b w h h M d n g  d B k  H B J fH d a g  b j  

X  H X h X  J H H H X ff l  ‘ XBdOgH HB'n'HDKHtlMHXcf) JHHH X ‘ X BU'HXg

’ I  +  Er - i -  =  X

Bl/HBJha HBXBgDHH 
BJ X H H B W B fJH 3X  +  Xf? —  ZX =  (X  ‘ X-)  /  BtTlfODHN H BJI/H dag

• (H H D fH u ox  H d n a a s x  H H d x a w o a j  j h h h X  ‘ bV 
-HBJXHB g m rH ’H B h B M m O g )  HHDHBIfMHHB H H IH im k  BffO(J)H HH^HEHh

yBtfHBto X g  -HBJiTHdag bwbi/\ih3X o  =  f  +  Xf? —  - x  • i  ir o d h vv  
*ngvvniunv vzrmd&. xnduidwodz zmmdvvviuk&H uvzngvdmuHW  
- luvonvh nuviYvvzHdw  ( i )  ndvrviuvungdoon "gag hvEtih :hh>i
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•HHOtfHeAx HDBKBIMHaX JHHHBHBtftfB H B J IfA g  JHOU » J  

#  HDAHtTBd Ba B tm m o g  dBtfBXEHHtTdOOH H EBXdBW  'Z L' 0 3 H W
•HlTBI/.Sg HEX JHHHBNBI/JU31 HBJHHirnM 9BITBX— BWBI/JH9X ( 3)  HBJItU1 

- j o g  OdBEA HHHdBITBi 
-EHHtfdOOH k  b h r j h h h A
‘ H A h A  HHBJI/Ag B X ^Ah  IS vyvm
y n d a n ix H  H JBffB0H dxH 90 

-DHg IY  'l\r£ )=W c/HM HAh

( 2)  ‘ 0  =  X —  A HH9 X =  &

HH 1B ‘ H'D'BtfAg JH3X 

OdBEX HdBITBXBHHtrdO 

-OH k  Ba x  jh h h e x M A h  
y j  d o d n g  HJBtrMHEHh 
A 9 H A h A  jh h h A u i

•(\Z  o B m )  xBd 
- o g n  H BtfH H dA M H d x a w o a j

JHHHdBITBXMAH H B JIfA9
b ITh h l -Mo e A  JH ax  HBtrndBir

-M A BXBHHirdOOJl SiHEHh HBjHHtfHM gBIfBX n iH EAx HOBNBITJHaX
'4 ‘ HHOITHEAx H3BWBIMH3X JHHHHDBDHdi

-M93DHg H J B h d A g  XBHH'E'dOOH (H h H H h A ) H h H H dH g t f O O H V Y
•d H trxB d ogn  HBirrnBi/\iog HB1/H9 

HdSirBXBHHVdOOH /C B3 X JHHHBXkAH yn d aH X X H  HJBfftoHEHh HHdBlf

os

•>

-x d B m  A g  : bi/b o b w  #HeB>jdBW iH tfB iraH  H d jA x  B Jrn H d A x  m n  gHHBfDOOB 

BJdBi/xdBm HBJBi/dnaoBx HHHHdA H H d xa w oa j H B Jrad ag  ‘ Btm iHEAx
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HHclBi/nwBifJH9i yB i/HAg ‘ xM ea  d u \ r ■HfftfBwi/’ A g  g i i d a g  b ITh o M jjhw 
-A m A  H A h A  i t ih e A x h h h o b i m b l m h s x  JHHHMiieHii n iM i/ iu isy  ‘ i i h u q b j ,

•HtfBL'HH3lr dBITBlBHHirdOOH H haA dB JE A —  A BH X H JK1/I} WBl/\lHdX iHtf 
-BI/’ HHSTT H0BWBI/JH3X JHHHHHdA M H d l3 W 03 J H B .il/ H d og  - II!IIHUITJOQ

< l )  0 =  (< C ‘ * ) /
H B J fA g  ithdoJc HBi/nAg ‘ BDHiiir.iog odB 

-eA  gHHBi/DooB BJdBiridBra HBJirndsg A Ba x  d u js  ‘ h a i.A  jh h h  
-Am  HirBHBI/MHHB H B fH g HdBi;BXBHHird00>I A B0  X  JHHIlA ‘HHdA 
JHHHBXMAn \\r HJHL'-Bk' HBtTHOWOX HhHHHHH ' (OZ IfJiBITl) H ffBIfAg 
HBJHBIiMOg HBL'HQ dBLUdBIH HBJI/HM dHSDBX HHHHdA MHdXOWOSJ 
HBJI/Hdsg ‘ HHdA JHHHBXMAH ]\T Btrirok Ag ‘ B3HHI/HM EBdBCj) lid 
-BITBXBHHtfdOOM JHHHBXkAH J]/ d o d H g  HJBlTHAg ]/\/cJ =  A ‘d o  : x  
d B j y  ’ HHOL-Ag HBJtfHdsg HHdA M H d xsw os j HHq.B ‘ MHEHh d o d n 9  
BH'OHq.BW HJHIi-Bk' BtTMHIOHHSX A  Q X  ‘ HHirHB^HM EBdBCj) HlTHg

'HITBHHirHk
EBdBcJ) g s t f  HBJITHdsg BWBITJH3X HBJHtTBdHXHBIfXBOHBM HHHdBtfBIBH 

-H lfd00>I dBI/BX^AH HBJX6 tfHHinBX HHHHdA HHdX3W 03J lB'II'HBJ312' 

„ H lT fH d 3 g  MHEHh“ H A h A  J H H H A m  ‘ HITBHHI/h M EBdBtj} HH dA MHd 
-X 3W 03J  JHHHdBL-BXMAH A
‘ g n ir A g  BtroHaBW h b j h h i /h M 

(JjHd'IBX Bl/HdoMOI ‘ HDBhHAm 

-A x  MHEHh HJBlTHAg ‘ HMMBd 

-3 M  HIHXA gBI/H'HJi'LBX HH 
-A m  B irda  A g  irsaaB  j h £

•EHWBdA^ HHHDBtfBOBW 
niHtfHM BffO({)H HBIfHg BW 

-BITJH3X 0  =  ( A  1X )  /  HBXBg 
-3HH BJHdBirMA BXBHHlTdOOM 
HH^HEHh HBJITHdsg BVHHIf 

-3H X 3X  dBirBXBHHfdOOM A  Q X  
‘ BhHHDHB H f H g  ‘ MHl/G HBJ 

-XBOdAm H H Hm HfHM  BtTO(j)H 
HHMHEHh d od H g  ‘ hbw A w A
‘ Bl/MHIi-DHMaX JHHHBWBIMH3X

| = ( A  ‘ x )  j. B trndoMoi EH g

m H E A I  H H H D V W Y L \ IH 3 1  
JH H H >IH £H h  ’61 §

HMHAh ‘ Hl/HBWfHM BtfO(J)H HH^HEHh HBtfHBM h3iC WBk BABI/JH3X

0 =  L +

6i vmm

Dwvvsuai vg itnerif)



B tfJ IB h d A gh A  W d O  H lfM BhdX j>  
- H d j A i  H B J ifA g  i/ h d o ^  iz-AgBii d xa w B d B u  H H X B h dA g /
HBJXe IfHHm BX H BIfH g HHOWOX IB g D A w  JHHHHMA BDOHftOgB JHHHA

‘ gH EBH xA oXHtTBd BtfBX 
-M Ah  A g  ' ( g £  ir x B m ) h h >  

- t fA g  bxM Ah d o d n g  h jb IT  

-BHBI/HB —  (A ‘ x )  ]/\[ 'EHW 
-B E Ax HHHdBirBWBI/JH3X

xndxaKBdBU  jh h h b h  
-B fH B  H B J i fA g  £/ h d A h IV 

-ed  bh B tfn m og  dBtfBXBH 
-HirdOOM HEBsdBW H A h A  

tfOOHW ’ I I fODH VV
•httbMh ii

gHl/-3H B W B lr J H a x (j )  HOW 
-b5c bV e jkh xeh  ‘ BDirndBM
-H h  ^ dxaW BdB U  HBirdBI/BW 

-BI/MH3X ( 2 )  d B j y  (HVEH 
-HlfHM EECIbcJ) ndBI/BHtl 

-M hA ({) EHDMAiTeA JH H H -; ‘fj) B3 6 B’CXB'E'O) H d E I f B W B l f

■ J H 3 X  s H d i a  K B d B U  JHHHi-iHEHh d B iM g  ‘ g n ir A g  B'n'mHHHdAH

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

:HOBtfO(|)H JIHXHtfBHB JHHH>iH£
-H h  H JBtrxH rD H H Sx Btrirok- A g  •HU'Bi/’HHair d xa w B d B u  A  ‘ g n i/ A g  Hh 
-WBtZ'da ^ H h aA dB JE A  HhHHhA A g  ‘ HtfEHHirHM BffOCj)H HBIfHg HWBl/dyV 

JH H M H haAdBJEA f  H hH H hA d o d H g  H d H g d B k  JH H HHdBtfHhaAdBJEA 
/ (B a a r H A h A  J H H H A g  ‘ dBtfHtfBLrHM BffO(j)H HBI/Hg HNBU'da BWBIMH3X 

HHXH HHA x5iB3 HE^-Bg ‘ BJHHdA mHIfHM BlTO(f)H HBI/Hg BWBI/UH3J

( I )  0  =  ( * • * ) /  
BXXHp HH^HEHh HJB'E'HHI/‘0HM3J< 

HdYLfVWVIi’JHpX ^H d iaW V d V U  JHHHtoH£Hh *91 §
**7 /'/■‘ -' i, p-AU

•HBHG OBWG BtftoHEHh EXMAh  ‘ XBWalT

‘ 0 ¥ = S t ’ - 6  +  6 - S

:EHW BdAn g n y A ^  BJHHdA J iiH ir 
A  Ba X HJBl/EW Bf JH3X HHHdBI/BXBHHlTdOOJI JHHHBXMAH H B J IfH d ag

£ HNHVBI/0 BI/Ag BttMHEHh hbjhhithM  bvocJdh Hnir 

-Hg BWBI/JH3X 0 =  —  EA6 +  zxg bxMAh ( j — '£) -f, v oony j
•HBHS BtfMHEHh BXMAh  ‘ >IBW3lT
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iBHWBd Ah

gH$AM BJHHdA JHHH A BH X HJB1/BWBI/JH3X HHHdBI/BXBHHtfd00>I 
j h h h b x MAh HBJifHdag HAhA m n d a g  gosBJK BJi/oaso h b j v h h AM

i  HWHtZ'BI/’O UV&9 BtfMHEHh HBJ
- hhiz-h M BtrocJiH H B ra g  b w b i/\ih 3x  HBJi/ndag ‘ b x MAh A g  HBJi/Hdag
BXMAh ( $ ‘g )  BH BWBHUH3X 0 =  8 1 + ^  — '8 ^ O 0 H W 
'vow tig  vgbneri'h vwh&u uvzvndag vprobe A ‘vouvvnv vziuvnunv 
VWW2H91U vguvzn&h vznudS zunHdvvviuvungdoon n-hg^dvz^S 
nzvQvwvvzudw nundvvvrnvunQdoon zHnnvmk^n dodng dvzv 
‘ BhH H D H y -ngvv&o vnook uihnnnv lvovny(ik vznHdS znnndvv 
-viuvungdoon n/hd&dvz£(\ mvgvwvvzndiu nudvvS. nH<iv ‘ngvd  
-nwHvvwvoHv}/ nuvnvvzHdiu uvzvnh vgotpn mthnsnh A ‘ndvv  
-vuivungdoon zunuviu 
-M h  jy  nvgnvk dvbc nz 
-vghven'h HAhA jh hh A jji
•dHVlBd09H HBirndBI/BXBH 
-HirdOOM JHHHdBIfBxMAH 
HBJXE fHMmBX HH^HEHh 

A :dBI/‘BXBHH'D'dOOM Hh 

-aAdBJEA A ‘x  HJBVBHBIf
-jh 3x o =  (A lx )  /  dodng
HBJIfHM BtT0(J)H MHEHh

•HtfBMHh 9HI/3M BWBli’
-JH3X ( 8)  HOWBk ‘ BDHHi;
-hM B W B M okA n  H B im g  i^Ah 
H JH fBk ‘ gniro hhbxMAh 
jJY ‘ HBITB3BW ‘ gHITO BX 
-MAh B^mog dodng BhHBJ
-IfBXOH Bti'BHBI/’HB dBJB 
‘ BirXBMHMB^ ’M e  BXMAh HHdaHXXH HBJHHtfO B'E'BHBI/'HB —  JY HXHAh 
‘ HlTBirXg heA  JHHHArn bhb hobw b l\ ih3x jh h h b h b ith b  HBJi/Hdag

( 8) =
IHB'D'MBhdAghA HJHIfBk :(H 0AHtfBd JHHHBHBI/0B )

y  =  jyQ  Bl/HAg ‘.HVevSg i/Hook S B h d A g h A  j/\[dO H L 'M B h dA gn d  
- jA x  ‘ BDi^HdHxniBxAx H B rag  H raog  dBi/’BXBHHtrdoox bxMAh jy

•dW  =  6 ld O  =  x  
HH4.B ‘HHOifAg A Ba y  HdBifBXBHHtfdooH jh h h b x  

-MAh A g  ‘ hhithbi/hM EBdBcf> ‘(ZZ tfHBm) eh w e ito  bxMAh jy  d o d n g  
BIThA ‘ gHEHh BHBI/*JB HBJtfAg B'ffHm Og dBi/’BXBHH'C'dOOH HEBMdBW 
HAhA JHHHAg -HHHwAw TOHEAx HHHDBWBIi\IH3X JHHHBHBITHB ‘QHHBIT 
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-MoeA JHax hbitbxMAh dng HdBi/BxMAH BwwBk ‘ gatr BHBiryy
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•J-Bdo Q ff
HBlTdBirBWBL\IH3X M HBdg9JirB HI/B5KBdBtr H h H H h A —  HOHhHHhvt 

BH HhHHXXH ‘ Hl/B)KBdBir HhHHHMH —  HOHhHHdHg HBl/dBI/BWBI/\IH3X
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HBlTHOD D Bw dBJeX  d B lflH 3H tIH ({)4 )eO H  Y  Ba HBB’dBI/’ HOD H A lA g  
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HBtZ’HOHtl'HHJHH (H i/ H ah ) JH HHdBI/ffBkdHg Bh3H d n g  HJB’C 'n iH H H dXx
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HBXBgDHH B J d B irH h a X d B jeA  A Ba x  BlTHXg (A  ‘x ) f  ‘g m r&g

0 =  (<C ‘x ) f  

Hm HHHdAM  y n w A w A  jh h h b w e i/ \ ih 9 x  x n E d g a j i/ y  

■nvvr  
-n n d Q  b n e m , n n v d g d z v v  k n e r ih  H v z u n v n h  v g o cp n  n v v v g  v w v r  
ZHdtu y m v d g d z v v  u v u iv g o n n  v z n d v v v t u v u n g d o o n  iu d v > id jj ‘ 

•dBir&HSHh XH3tTH3tIDHBdx (J  BH dBtfkHEHh M HBdgSJtfB ( {  

:HU 'BHHirAg 
'^ u 4)h h d  hxm h  h b w A k A  gB d B k  BJHdBtfBW BiiUHax h b jith M  e p o c h s  

^HBXBgDHH BJHdBL'BXBHHtfdOOH x d s x a lT )  HHdBirA ‘ dBI/MllEHf-,

dVlf>IH£Hh XH3ffHatl3HVdX V9 MHVd33JirY ‘L\ §
4!''*• , ' * 7 f  * 3  ?  ^  - 1 y ’ v

•xB dogw  HBtrdB irXm  HdBfBW Bi/'JHax x n d x a w B d B u  jhhhe1/hoi/,hh']_j 

J ■ G « a > - i ) * - r f  

1 ‘ (^ U IS  —  j ) v ^ = x  

:Hfi'EI/‘X g  BhHJBtTHyXM Hm H H H dXH  JHHH ( 9)  HBDODB BJ ( 5)

( 9)  ‘ ^S0DZ7 =  ^  ‘ ^ U is r i  =

B irx B h d A g h X  H i/ H B h d A gH d jA x ,

, | lD b  —  V -  O b  —  o g  =  W d  — 6 

\ lb W  - ? v  =  b w - 8 0 = d 0 = x
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‘ MH(f)OaAw BJ ( j , )  Ba A B8 X  HdBf
-eiEHHtrdooH HhaAdBJEA jhhhbxMAh j y  HJBfl'HDBHBi/y b edHOtT

<fr) 7 »  =  aw  ^  =  80
iB trirok

Ag ‘ MBDI/hM SBdB({)  ̂ HHHBhdXg HhaXdBjeX HJBtfHDBdO f f j  CB IYJ  
< jB j y  -ffO — W 9  ^  :HAhA JHHHArn 'HlTBI/7$9 BW HHdX B J H D B L M h 
g  dodwg jhhh x o  A BffHBJiro HHHHdA Bkmog dodng edHO'n'

■fZ ™ f f l

• (^ 2  ira B m ) HHOirXg

BtTHmOg dBITBlBHHirdOOH H H dA hHJHBL’ m o g  JHHHBXtoAH d od  
-H g HJBlfHDBHBirHB jh h h A  B8 HHOtfAg V  HOAHtTBd JHHHBdHOtr 'EHWBir
-H M irAgB M  hMA B iB H H ird o  h h  A o  H B J ir^g  d K ifA x H lT H a u d a u  B JH A g 
e a  hMA BODHtiogB hh  x o  H A h A  m n e A x  h h hdbn b i/\ ih3x  J H H H A g 

'H ffB tfH XyB  BJHJHEHh HBJEHh JHHHBXMAH \\J d o d H g  HJBH'HOBHBI/’gB  

BdHOtr HBJX3X gBdHtri/HJ (HE W HBIldHD) BhH ^jAg ^HEHh H d j A l  X Q  
OBIW BJEAM ‘ g a f f  BtfHOI/'MH'n •£H N EeAx HHH0BWBIMH31 JHHHfcHEHh 

HBJITHgatr B t T H O I f M H T l  H A h A  I/-ODHW HhHHHHJ/f^'g I T O D H W  
•x e d o g H  h b i/ h o b w b l" jh 3 x  jHHHBHBiryB H B JirA g y  H oAH tfBd bh

BtTHmOg dBITBXBHHtrdOOH HEBHdBW iHBJtfHdBtoHh BtfHdoMOI BD6 A 9

\ i f  =  /  +  z.x
HM9

0  zu!s +  t  z ^ )  zif =  z& +  zx
:BVifo3c A 9 :boc})hm  m H m A M  gB irl?B k  H H dB ifA  

E d jh A d  ‘ g n d E x A n  BJXBdtTBaM HHHdHg d s k  JHHHdEi/BW BtfJHax ( g )  

H A h A  J H H H A g -HVBMHh 9HI/3M H0BWBI/UH3X HJBtfXEtTO JHHHBHBIf JJB 

HOWBk ‘ MBDdB^Hh HH f  dX3W BdBH HBtfdBL'BWBITJH3X ( g )  d B J y
•HlfBEHh BHBtftfB

H A x A g  BXMAh  BtTHBJdBJEA BhBJ Ug HEP 0  dX3KB dB U  ^ ‘ XBdOgH 

HBlTHAm  HdBITBKBirJH3X M Hdx3W BdBU JHHHBHBl/’HB H B J im d a g

( 8 )  7 U J S  if =  A  lf s o o if  =  x

VWW2H31 vg iinerjfj 89



'H V B IO ^ S m  H H H hAx EA BVHOBN 
- 9IDHD gxA to  A ‘ g m / A g  h b jh b i/ o o d b  b jh d b w 9xdh d  dBi/BXBHHtfdooH

H lfkH S H h H d iA X  H m H H H fX g  

•gz vmru BJdBIrtJ)HHD JHHHdBfM HEHh
‘ HMXBdaJI m n x A  gBI/'U'HM'LBX 
WBk h h A i i i  B ird s  A g  ‘ dB a 

-B d B g  H B irng jhhhAij]
’ e m w b i/h M xogD H  B f fg o g - g  h h  

- A g  e n g  ‘ H trgB w d B je A  b it h b j

-X A  BJHDHhHHXMH H B fH d H g  
JHHHBW9X0HD (X d B H 3 tf) HIT 

-M H E H h H d iA x ‘ WBk H gH xdBX 
j h h h A  ‘ HBWa'ff *HOB>KBdBtr 
JHHHBNBLMH3X HHBdgSJI/’B 

‘ H B K A n /J ‘ OBWG HH(J)HtTOD

- b x  A g  •H iTB KBdBtr-g H d n g
d B k  HBtrdBITEWBI/JHaX ( 6)

e a  ( 8)  :M A y H H B id B je A  HDBWBdBtr jh h h b w b i/ m h s x  h h h 9 I] ’ ‘ H tfirA g  
eh B M ra o g  jjB ifH A x A g  H m H H H d A a  jh h h h d b n b i/ \ ih 9 x  bhbi^hb hhh-k

( 6 )  ‘0 =  z^  —  E»  +  /  +  x v z  —  zx
HH9

• y  =  Ê  +  r . ( p - y ) / l

:H A h A  H H BJirAg jh 9 x  BJHoAHlTBd 

JHHHBHBtfHB ( f { Y )  BCfjOOBW HJB'D'HDBdO BXMAh ( ( )  ' v )  y  HBI/Hg 
exM A h  (A ‘x )  y j  HHdanxxH h jb IT b h b l-h b  B trirok  Ag ’ ( e g  i o jb ih )  

HHDI/Ag BITBXMAh (0  ' v )  y  HEBJldBW JHHHBHBIfflB ‘ HBITBOBW 'H tfB If 
-Ag B h B M m og  Hm HHHdAM  jh h h b w b im h 9 x  Btrtooh HBJBwirAg B U 'H inog 

dBI/BXBHHti'dOOH H E B R E W  JHHHBHBtfHB ‘ H H A g tfO ^  'HlTG H B J IfA g

( 8)  =  /  +  Z.X
HDBWBITJH9X JHHHA ‘ B'E'HBJI/'Ag B'D'HmOg dBtfBX 

-BHHtfdOOX HEBHdBN JHHHBHBIfHB ‘ HBI/BDBW 'H H H w Aw  H U IH irAg Bh 
-H ird A x  ‘ gB d B k  B JH m H H BIfH B I JHHHHOBN9XOHD dBIfEXBHHtfdOOX HIT 

-M H E H h H d iA x  H ITIHHHdAx JHHHHDBWBIMH9X ^HEHf-, ' B N X B F D g
•(MHEHh HBJHtTBITBd

-JKB) Hl/BIfHk Bl70({)H HHtoHEHh BXHMMH BWBIMH9X HBJIfHdag HH1B 

‘ 0  =  Z -  /  -  2 *  B0 0  =  6. — X

‘ MBWatr ‘ HHXWAW raH £9 BtTmHHHdAM

0 —  (s  -  £  -  ?,*) (A  —  X) 

o =  As +  xz — sAr — Azr  —  £A +  £r

HHBWBIAIH9X
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m E m x A  b j h A i t i

•XBdOQH HBtfMHEHh HdJG HEJHtfEI/BdWB 

HtfBLfHM BtfOCjlH HHMH£Hh BXHMXH BWBI/JH3X H B JtfH dag HH4.B

‘0 =  3 + A  +  *  Ba 0 =  6 — *
HBtfHAg

‘0 =  (Z +  6 +  x ) (* — x )
;H H >m Aw  m H £ §  HBl/HAg HHBWBI/JH3A

0 =  6 z  —  X Z +  -A  —  zx

‘ HBITBOBW ‘ Hl/BirHH3ir MHEHh HBJHtfyBWI/Bd 
-5KB —  MHEHh B'ffirOk D H y  '(H H M W A k  N B k  HIIIHI/’BdJKB BjdBI/MHEHh 

B h 3H d n g  ‘ m B m x A  B J H A m ) HtrifBdJKB b jhm m h MHEHh h b jh h l"  

-KM BtTO({)H HBI/Hg BWBITJH9A >IH Bdg3JIfB  0  =  ( ^  ‘ x )  /  B x x n g  :HtfBIf 
-HH9U' HBJHtTBIfBdjKB MHEHh H d jS  0 =  ( A ‘ x ) /  B ffd B in fO k  IJBE'hAcJ 
'HITEI/kM Bl/CX^H HHMH£Hh H H B dgaJ IfB  BXHHMH BKBIfJH 3X  ( 9 )  HBtfHg 
JH H H A [J ] '(HtrBdHXHeirXBOHBM WBk HHBKBIi\IH3X-9 HdBITXBWHHM 

JHHH A  B9 X  HBJHlTBdHXHBirXBOHBM HHHdHg HBtTdBIfBIMBirJHaX A g
—  BhHHOHB BQ) W H E d/1 HmHdHXHBIfXBOHBM HHHdHg HBl7dBI/‘ Bl,lBIi-JH3X

( l )  0 =  ( ^  >x)  HM9 0 == (A  ‘x ) *
BXXBQIfB ‘ H d B f

-XBW K h M J H H h A  B 9 X  HBJHffBdHXHBL\LBOHBM HHBWBI/UH3X A g  ‘ g H IfA g

( 9 )  0  =  ( *  ‘x )  A
Etfifok A g  ‘ BDL-Ag

( S )  ( A  ‘x )  ‘x )  a  =  (A  ‘x )  /

HBH0B H H IB  ‘ BDITBdJKB E JdE I/H haAxyB uAH  ( A ‘ x )r j i  B9 
( A  ‘x )  d> BXHHHH HBJI^Ag tfBHOHtlBd B9 H A x A g  HBXBgOHH BJ A  B9 

X  HWDHM UBh JHHHBt\’ BlM H3X MHBdgaJITB o  = (A  ‘ x ) /  B t r d B jy
•HtfBimM Bl/0(|)H HHMHEHh 

H irgH xdBX  HhHHhA HOHhHHhA B9 HhHHHXH ‘ H irgHXdBX HhHHJiHH 

HOHhHHdHg HBtt'dBl/BWBirJH3X HJEtfHdoMCH ‘ HBtfBOBW •HtfBtfHHatf 
HL'-gHxdBX-W MHEHh HBJHHtfHM BlTO({)H HBITHg BWBI/UH3X H H Bdg3J 

-IfB  H i;B *B d B V -W  :H fB H H irA g  BJdBI/gHXdBX gBdBM BJHOBJKBdBtT JHHH 
-dB irBM BirJH3X HBJtfHM BlfOC^H HHdBtfA ‘ dBirMHEHh H H B d g a J iry  

’ HU'BI/'HM BtfOC^H HHMHSHh XHaVHalTDHBdx H dH g d B k  JHHHdBIfBWBITJH3X

t o  =  A  ‘ j r 3 }  =  A  ‘ x  u is  -- A

:A g r a A  ‘ h b i/e o b w  'H 'c 'B tfH ijatf MHEHh xHa'c'HatiDHBdx h h  
-MHEHh HBirHBM d B k  HBJBW tfAg MHBdgSJITB H H 'IK  ‘ HHMHEHh HBJBW 

-dHXHBfXBOHBM  HHCjDHd'LBX H B JtfH dag  H A h A  MHEHh H H E d g a J iry

v n v v z m i va ’xnenfj 0 L



72 VU3UK, ea TeHzjiaMd

C aB O JiJ iap  B a  M a c a j ia j ia p

6 1 a / ( x ,  y )  =  0 T e m v ia M a A a rH  x  Ba y  h h  TeK H C -aH K Aarn  

A e K a p T  K O o p A H H a ia ^ a p H  (J)apa3 i^H ^raH A a , 6y  T eH r^ a M a  h h m 3 h h  

n 4 )0 A a  K H ^ aA H ?
6 2 . y u i 6y  T eH r^ iaM a^iapH H H r r e o M e T p H K  TacBH pH  to i ih / ic h h :

1) 3 x  —  5 y  - f  10 =  0 , 2 )  y =  x \  3 )  y  =  —  - ± - x \  4 )  x 2 +

+  y2 -  9 =  0,

5 )  x y  =  l ,  6)  x 2 - | - ( y  —  l )2 =  0 .

6 3 . H y K T a ^ a p H H H r  re o M e T p H K  yp H H  A e 6 H H M ara a f iT H ^ a A H ?

6 4 . H h 3h ^  S ep H ^ A H  A e ra H A a  i<aHA3H Mai>HO 3 H r.m iiiH ;i3 A H  ?

6 5 . TeKHC^HKAarH  HH3HKHHHT TeHT.iaMaCHHH Ty3HUI HHMara 

a c o c j ia H a A H ?
6 6 . TeK H C J iH K A arH  MH3HKHHHr A e n a p T  K o o p A H H a ra ^ a p H ra  

H H c6aTaH  T en r^ a M a cH H H H r yM yM H H  K ypH H H u iH  i^aH Aafl S y -n aA H ?
6 7 . H k k h h h h  K00pAH H aT S y p n a rH H H H r S n c c e K rp H c a c H  i^aH- 

A a ft T eH r^ iaM a 6wiaH H(J)OAa ^ h / ih h 3 a h ?
6S. A f ljia H a H H H r M ap K a sn  ( 0 , 5 )  H y i^ ra A a  Ba p a A n y c n  3  6y ^ c a ,  

yH H H r xeH TJ iaM acH  ^aH A a ft S y ^ a A H ?
6 9 . y 3 r a p y B H H  K O op A H H a T a ^ ap  A e 6 H H M ara  a flT H ^ a A H ?
70. y  =  ax2 +  bx 4- c TeH n iaM a 6H./I3H H(J)OAa KHJiHHrsH hh- 

3hk^hh ( m , ti) H yn ra  i^aHoaT^iaHTHpaAH. ByH H H r MatHOCH hhm3 ? 
}K 3 B 0 6 h  M3TeM3THK yC y^A 3  e3H0 KypC3TH^CHH.

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

7 2 . (5 ,  4 )  HVK[Ta 7 x  —  2 y  —  2 7 = 0  HH3HKA3 6y ; i 3AH M H ?

7 3 . (  —  2 , 3 ) Ba ( 1 , 4 )  H y j^ T a^ a p A aH  i^aftcH 6h p h  2 y 2 —  3 x y  —  

—  3 6  =  0  HH3HKAa S y jia A H ?
7 4 . J^aHAaft h h 3h i< a ^ r e S p a H K  HH3HK A C H H ^aAH ? K a H A a ft h h - 

3 h k  T paH C u eH A eH T  h h 3 h k  A e flH ^ iaA H ?
7 5 . A ^ r e 6paH K  h h s h ^ h h h p  T ap T H S n  h h m 3 ?

7 6 . K a H A a n  hh '3hk a )K p 3 ^ 3 A H r3 H  h h 3 h ^  A e 6 s h t h j i s a h ?



O 6 C 3 0 Q e C 3 ^ O 9 C 3 e O 9 O 0 C 3 e Q C 3 » I j » I 3 e C j C j e C ^ ^ J

T y p m u . H U . l i  606

T^FPH  MH3HK

KHToSHHur 6 y  6o 6h TyppH HH3HKKa 6aFHin^iaHaAH. T ck h c - 
jiHKAarn TyppH HH3HKHHHr k oop ah h s ts  y ^ a p H r a  HHC6aT3H y p H H  
TypyiHH3 6 yJIHUIH MyMKHH. JleKHH Typpn HH3HtJHHHr KOOpAHHaTa 
y^ jiapH ra  HHc6aTaH ypHH nanaavi SyviMacHH yHH ^aMaBai^T hkkh 
y3r3pM3C MHI^aop (yMyM3H HKKH rnspT) epA3MH 6H./I3H 3HHK* 
JI3UI MyMKHH. ByHA3ft y 3r 3pM3C MHiyiOp.fl3pHHHr )KHHCHr3 K3p36 
TyppH HH3HK ypHHHH SHHK-'IOBHH TGHrViaMa./I3pHHHr KypHHHIUH 
^ aM  T yp ^ iH q a  6 y ;ia A H .

TyppH  MH3HI  ̂ TeHr^I3M3CHHH Ty3HIU —  yHHHT KOOpAHH3T3 
y iy ia p n ra  hhc63T3h ypHHHH aH H ^ a S  TypraH  y3rapM ac cOHJiap 
epA3MH Sn^iaH TyppH MH3H[^HHHr HXTHfipHH Hyi^racHra ^apam;iH 
y 3 r 3 p y B q n  K o o p A H H a T a ^ a p  o p a o m a r H  M yH o ca S a T H H  tc h iv ih k

6 k^3H Hd)OAa KHJIHUIA3H H6op3T/],Hp.
H # c p  ^

§ 18. TYFPH  HH3HKHHHr EYPMAK K03<i><l>HU,HEHTJIH 
TEHrJIAMACH/

1. ^TrSH 606^3 f (.X ,y ) =  0 TeHr^I3M3HHHr JJ,eK3pT KOOPAH- 
H a T a ^ a p n r a  HHc6aT3H, yM V M 3H , 6 n p o p  hh3hi^ Ht^oAa i^m hiiihhh
KypC3Tr3H 3AHK. SHAH ({)3p33 I^H^SH^HK,

f ( x ,  y ) ' = A x  +  B y  +  C,

HTjHH SnpHHHH Aapa>K3^IH TGHT/13M3 6 y./ICHH (6yHA3 A, B ,  C  K 03 (})- 

(})HU.HeHT^3pH y3r3pMaC, 3HHI^ C0H^3PA3H H6opaT ).



aHHHHDexMAH y  h b j i i ih o 9h H B irng hMA x  jh h h A  Ba HHOi/Ag i v d v  

-ITBdBU BJHMA A  MHEHh H d jA x  ‘ HHIfHBI/HM £BdBC{) H f H g  'HVBITSQ

<P) 7 =  *
H0BWBI/UH3X JHHHMHEHh 

H d jA x  HBDOOB BJ ( g )  BtTli-Ok A g  B8 H ffB if A g  q ira in fB d B u  b j h MA 

X  MHEHh H d iA x  BlTHBJIi-Ap 0  =  ?  BhHHO.MB Ba 0  =  ?  BU'HBJI/'Aq

q i/aL 'fE dB u  b jh M A  x  MHEHh H d jA x  g y  h h i b  ‘ Bitt/ok h h d A d A x
•Ht/BI/HM Bl?0(|)H HHHOBh 

-dBU HBJD3H HBtfHMA BXBHHtfdO JHHHMHEHh H d jA x  A B3 HtfBI/HHatr 
HDBXBHHU'do h H JH B im iO g JHHHMHEHh H d iA X  —  / H B JtfA g HOHh 
-HHHHH HBt/'dBI/'dx9WBdB[J ‘ HITS X B dogH  HB1/HDH3 JHBX JH H H H BhdAg 
»  HBJimM tfHXIIIBX HBIi"Hg HmHIfBHAH XBgoAw JHHHHMA BDOHtlOgB 
JHHHMHEHh H d jA x  A IHBJITHXgB BtfHdoMO! HDOHS.BK >Wdx3W03J 
JHHHA iHtfBI/’HHatf H X H 3 H l I H $ ( j ) 6 0 ) l  H B h d  A g  jhhhM hehu  n d jA x
—  ( q )  HDHhHHdng H B t fd B fA g  •HtTBirHHai/ d  x  a w b d  b u d B ird o t f 

-M hK  / Ba ^  HhaOirMHHB HHHHdA JHHHMHEHh H d jA j ,  ‘ DBWdBJEA 
HDBXHMMH HJHHH3M BH H haA dB JE A HDBXHMJiH HJIfBSaB HBB'dBI/’

- A g  7  Ba q 'A ‘x  :HtTBmBHXBM doV M H w  \ BtfBMBi/uHax (g )
•HtTBirAg HOBW

-B lfJH aX  JHHHMHEHh H d jA x  g y  BWBtfJHaX ( g )  H A h A  J H H H A ff] ’ H1T6 
gH daH X X H B ir g y  BXMAh A HHHAh ‘ HffHBI/-MBO H H H hAx eA  BWBITJHaX 

A g  ‘ BV-BOi/'Ag Bl/HdaBM jh h h A  bxM Ah j y  h jb ttM h eh ii H d iA x  g y

( 0

■.nVvuAg 
BBlTHAg H niH H H dAH  HJB'E'XB'E'O JHHHBNBI/JH3X ‘ B3HHIi-HM EBdBCj)

(Z ) y =  vS\
dBJB S w A lf

-q.Bi'i WBk H A h A  JH H H A rn  •H U 'eH B J irn dag BJEHg H J B h d A g  »

7  - f  » § j x  =  A
HH3

‘ zj §| x  =  ;  —  A

‘ b o it h h AM BM H H irjH ax ( j )  d B irA g

■*” =  d o  — sir  
■1 -  6 =  X O  -  W d  =  S d  —  W d  =  w s

M n ({)o aA w  BJi/XBm

< l )
B l/H Ag ■u'tfvuAg im o  

- o k  H B h d A g h A  H irx B h d A g H d iA x  s d W  b V h d b jk h x b h  JH H H Ag ‘ bd 

-ITHEBMxA MHEHh 9HITHM q^a i/ irE dE II BJHMA BDOHttDgB HBVBXMAH ft

novwvvmai nviuanhntpipeoy nvhdfig zurw'xnEnh ■§/ §



: i i h <i k

‘ EHWBIfHM EBdB(J) A B3 X  HHHdBtfBXBHHl/dOOH HhaAdBJE/J JHHHA 
‘ gHlfO HHBXMAH JV d o d n g  BhHBJIfBXDH BtfkHEHh H d j^ X  'HHDl/'yJg

»  =  & bx  ^  =  n o
Ba HBJirwdag BJEng dBi/dofftoHiM Am ‘ xm rfjm ito  

EBdB<J) ’HtrBHHraM IfApBM HJBhdAg jO HBJXG IfflHmBX HBI/'Hg HrilHIf 
-BHAB J-BgoAw JHHHHiiA BDDHtlDgB HH g y  HBffdBITHBhdAg hjhi/bJc 
Bl/XBlTO 'HtTBIfAg MHHB HHdA HBXBgDHH BJHdBI/^A BXBHHtfdoON 
JHHH^HEHh Hdj^J- g y  BfflfOk Ag ‘ BDlfAg wAiraBH HOBhdBIJ XO  
HBJD9M HBl/HMA BXBHHtfdO JHHHA B3 HdHg HBtfHdBiniBhd A g  HBJXG 
FHJimBX HBITHg HMA BDDHtlDgB JHHHkHEHh H d iA j- g y  dBJ\/

'9z ™ Dm

' W d  =  &  ld O  —  x

•(92  ra B ra ) HHDirAg HBJirndag kHEHh H d j .S x # ^  
d o d n g  HBJBKirAg sirairtfBdBU b jh ^ A  A bVbwdxdhd H i/M BhdAgndjAx 
6.QX ‘ HHtfHBimM EBdBCp tfBaaB JH £  ‘ HHHIMAiV H IIIH tfAg qfai/ITBd 
-BH BJHdBirMA BXBHH'C’dOOM A BVdBinfOk IJHDAdAx lgH IfA 9  BhHir 
-d A x  HHdA HBXBgDHH BJHdBfMA BXBHHtfdOOH JHHHMHEHh HCJjAj^

•xuvdogn nvgbnenh 
nvgmudvui mnndvg — knm-h ndj^iu n u iv  'npvunvnh vgotpn 
nvvng vwvvzHdui nvvotcvdvp nhundng uviuvgonn vzndvvvmim  
-ngdoon tudvvdp knemi ndj&iu rnvgnnvonndi vwddOd±
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- jA a  h b jh b iteh  HAhA jh h h A i j i  'S  =  <? ‘ S —  —  v  :BVl/'03HW A g
•h h d it h e A x  H0BWBIT

-JH3X JHHHMHEHh HdiA-I- HBJITAq £ HDBWD3M HBJ03M HBITmMA BXBH 

-H ird o  BP £  —  HDBHD3JI HBJ03H HBVhMA BODHUDpy * [  IT 0  0 H W

--------------------------------- 0---
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•HtfBHBlftoHHB HBI/'Hg HdEI/XENtfHto XHBdgSJIfB JHHH q BH 
v  HHdA jHHHMHCHh H d j^ i Bffirok dB$( •niBmxA BJH X m  Ba HV 

-HBdhX BB'HmHrBHyCy IBg
-o A w  JHHHHtoA B lB H H trdo  "8£ V^V[J]
Ba BiTHm HirBHAg yncJmBw 

jhh hh M A  eooHtiogB Btrirok g  
A 'BoirAg ABgoAw q Ba gHc{) x
-HBN »  dB JB ‘ HVHBdhA BtTHin 
-H lfBHAg XBgoAw JHHHHdBIf 
-MX BlBHHtfdOOH MHEHh Hd 
- j A x ‘ Boi/-A g  xB goA w  fiOBireH 
-MH JHHH q  Ba V  HAhA JHHH
-A rn  u B dogn  HBirdBirdov
-M,-.v MHBdgaJi/B dBi/dolTMHw 

q Ba V  HJBtTBMBI/‘JH9iL ‘ Hin
-HHHdAn HhHHhA JHHHHOBWBf JH3X kHEHh H d jA x  BWBI/UH3X A g

( 0 I - +  +  -T
rHfEirAg BhHJBtfHHAJl HmHHHdAH JHHHX 

‘ BOHHI/Ag BJ qv HHOWOX BtfBXXH JHHHBWBI/MH3X HJHH03M HH$

‘qv  =  6v  +  xq  HH3 l6v =  xq — qv
HH9

. x  —  v  iC
^  v  q

‘ MBH3tr

‘x  —  v  =  d o  ~ S O  — Sd ‘v  =  S O lq =  XO
:M H (j)o a A w  BJi/XBm

. Sd_ _  Wd
' so no

:HAhA jhhhA[XI 'HffBt/-A9 
rnEmxA odBeA dBi/XBhdAghA sW d  Ba StiO  HifHBhdAgHdjAl 

'd W  =  6 ld O  =  *
B h H yA 9

Ii’HBin HH1K ‘ eHWBI/HM EBdB(J) A Ba X  HHHdBI/BlBHHtfdOOM Hh 
- a A d B je A  jh h h h o b x M A h  \\[ d o d n g  jh h h A  H A h A  J H H H A g - h h h w A w  

m n e A x  hhhobhb i/\ ih3X  jh h h  g y  HBI/'Hg HWBirdg dsi/Bw oaM  A g

g jir - )Jb l”  =  SO

iinerth ndjfjl



T p f  p U  HU3UK,

'P y r p H  HH3HKHHHr K O o p A H H a ia  y^ J ia p H A aH  K e c ra H  K ec M a - 
•nopHHH HHa 6 o im < a  f t y ; i  6uAan aH H KJiam  M yM KH H . <J>apa3 k h -
/l!lfl/!HK, T yF p H  HH3HKHHHT TCH r^aM aC H

A x  +  By  +  C  =  0

fiy^C H H . B yH H H r a S c u H c c a  y ^ H  Crjish y q p a m ra H H / ia H  ^ o c h ; i  S y z 

ra n  K ecM aH H  Tonnrn y q y H  y =  0  (J )apa3 KH ^aM H 3, n yH K H  a 6 c -  
UHCca y ^ H jia rH  > {ap  6np H yK TaH H H r o p A H H aT acH  H o ;ib  f iy j ia A H . 

LUyHHHr ynyH  6y  xoJiAa TenmaMaHHHr KypHHHiiiH

A x  -f- C  =  0

6yjm 6, S yH ^ a H

6y^a^H . LLIyHra y x m a m  x  — 0  <J)apa3 kh ^h S , x o c h ;i 6y;iraH  
By  +  C  =  0 TeHr^aMaHH y ra HHc6aTaH eqraHAa, Tyrpn  mh3hk- 
HHHr op A H H a ia  y^H AaH  K ecraH  b KecM a aH H i^aH aAH , h ih h

M  h c o 3. TeHr^aMacH 2x 4- 5y —  15 =  0 6y^raH TyrpH hh- 
3H ^H H H r K o o p A H H a ia  y ^ a p H A a H  K e c ra H  K e c M a ^ a p n  aHH ^^aH CH H .

Tyrp n  qH3Hi<HHHr aScuncca yi^HAaH KecraH KecMacHHH aHH^- 
.nam ynyH y =  0 (|)apa3 KHjiaMH3. By ^o;iAa TeHmaMaHHHr Ky-
pHHHIUH

2 x —  1 5 =  0

6 y ^ H 6 ,  6 yH A a H

x — a =  - f- ~y  =  +  7,5

6 y j ia A H .  IU y H r a  y x m a m ,  opA H H aT a  y^ H A a H  K e c r a H  K ecM acH H H  
aHHK^iam  y w y H  x = 0  ( })a p a 3  ^H/iHHca

y  =  ft =  + - ^ - =  +  3

6y/ iaA H .

4 * .  3 h a h  A x  +  By  +  C  =  0  T y r p H  HH3HKHHHr K O opAH H aTa^, 
yK-iapHAaH KecraH a Ba b KecMajiapHHH H(})OAa i^H^raH (3 )  

K a c p . ia p r a  M y p o w a a T  i^H ^aft^H K . A r a p A a  6 y  K a cp ^ a p H H H r Max-
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pa>KJiapH, H-bHH A  Ba £  hhht a6co^K)T KHflMaT^apn ueKCH3 
KaMaflnS Sopca, 6y  }?o;iAa a Ba b KecMa^apw weKCH3 KaTTa 6y jw 6 
CopajxH Ba Tyrpn hh3hk KoopzumaTa y^apH H H  HeKCH3;iHKAa 
K ec a A H , H"bHH }$aMOH weKCH3 y 3 0 ^ a m r a H  Tyrpn h h 3h k  T y rn y H -  

^acHra o ;w 6 KecaAH (yTraH § 19 ra Kapa;icHH).

§ 21. T yF PH  MH3HKHHHr HOPMAJlb T E H rj lA M AC H

1. A r a p  T y rp n  HH3HKKa KOopAHHaTa Sou iH AaH  Tym n pH ^raH  
nepneH AH Ky^H pH H H r y3 yH ;m rH  Ba yHHHr aS cu n cca  yi^H SnjiaH  
TauiKH ^i K H ^ raH  6 y p » ia r H  aHHi^
6 y ;ic a ,  y  ^ o ^ A a  T y rp n  h h 3h k - 
h h h t  ypHH jjaM  aarn^ 6y./iaAH.

O a p a 3  KH^afl^HK, S n p o p  A B  
Tyrpn HH3HKKa KOopAHHaTn- 
j ia p  6ouiHAaH  T ym n p n ^ ra H  U P  
n ep n e H A H K y ^ a p H H H r  y 3 y H ^ n r n  

p  Ba yHHHr a6cn,Hcca y^HHHHr 
M y c S a T  H yH a jiH u iH  S n jia H  T a rn - 

k h .i  KH^raH PO S  6ypnarH a 
6yjICHH (rnaKJI 39), H"bHH

O P  =  p, P O S  =  <x.

.r

IllaKA 39.
Tyrpn  hhshkhhht KoopAHHa- 

Ta y^apn A aH  KecraH KecMajiapn a Ba b Sy^cnH, jrbHn:

OS  =  a, OR  =  b.

S O P  TyrpneypnaK^H ynSypqaKAa

O P  — OS  cos a,

S k h

p =  a  cos a.

LUyHra yxm am  OPR  Tyrpn6ypHaK;iH ywSypuaKAa 

O P  =  OR  cos (90° —  a),
Ck h

p =  b sin a,

( 1 )  Ba ( 2 )  T eH r^ H K ^ a p A a H  a Ba b h h  K H H ^ a c a K :

a =  — —

(!)

(2



:h!Tbhbi/M hhb d s ir  

- d ia w B d e u  d  Ba »  ‘ BDirHuAto b j  ( ^ )  h b v  ( g )  HDBtfocJw jh h h  w
•H trB ifH ya if h i i h A x i j b u A ji q i r B w d O H  h h o d  j y  

HBJtfAg b j £ b j x b h d A d A x  A g  •HtfBir9>i BJ i/ok  s i/B w doH  bwbi/\ih9x 

( g )  BHHJBtrifOk HBJl/'^Q BJ6 BJIE W tfH ^ yBlTHArn HHOD l XBW 9tT

id +  iv A - 
(S ) , ■ +  =  W

H BtfH Ag

■ [ =  t  -Uis +  8 -SOD = ( zg  +  zV ) z \ w

BtfH BJinXX  gBirtTBk: H H d B ifA g

! » cu|s =  zw za  ‘® eS° 3 =  zWzV 
‘ BDI/HdBlX>I BJXBdtrBaM HDBXHHHH HJI/’ BSSB HBl2'dBIi,>IHIi‘JH9X A g  

( fr)  -d  —  =  w o  'v  UIS =  W ff  ‘ x> SOD =  w v

:HHq.K ‘ MBdsH HniH ir

- A g  h j h i/h A e A  jH H H dB iAA jiH l?H 9u d9u  H B jr a d H m A x  BMkHSHh n d jA x
H B ffH m O g dBIfBXBHHirdOOM W J  B9 HDAHHD JHHH »  HXH9HtIH(J)(j)SO>I
y j q  jh h h  A  ‘ h d A h h d o h  jH H H H B h d A g  »  d o d n g  y j y  h b j i t A g  h x  

-H3HUh4>4)£OH JHHH X  H A h A  Hm H IfAg W B W dO H  JHHHBWBIi\IH9X A g

(g ) ’0 =  W 3 + t W f f :+ * W V
:£HHBdHX0BuA>I b j h A  h h h h o w o x  b itb m m h  

JHHHBWBI/UH9X ( O ' g H t f H X  EBdBtf) HHHOD flBtCHAg ‘ HHDI/’A g  HdBIf 
-X H a H lIH ^ G O M  JHHHBWBI/UH9X ( £ )  HdBI/‘XH9HllH(|)Cj)G0M JHHHBWBI/1 

-JH 9X HJHB HBkMHh ‘ B tfHEjdHXtfBHAH HHHHONOX BlfBHHH JHHHBWBtf 
- J H 9 X ( t )  BJHOD A  ‘ HMMBdgH mHUOX HOD yB'C 'HAm H A h A  J H H H A g

•HtfBU-9>I HdiA-I- BJUIHE9 BE'Ii’HBni

( z )  ' 0  =  d —  ® UIS A  +  »  s o d x
HHBHBIMH9X

( I )  V M ) - 3 + - t e - h * : f r

HHq.B ‘ HtfBtfAg
HBd9H m H dH Xir9H  B J fO k  StfBW dOH HHHDBWBIfJH9X MHEHh HdjA-L 
B trn iH h9 HHHdBIfBIfBDBH BHHJUAX JHHHBHdX9W 09J X H IH tfB H Y

mHdHxiraH
YJirok  qifYWdOH HHHDVMIYITJH3X fcHEHh HdJAX 'TZ §

€8 mndniva’H vsvok wvwdou mnoDWvvsnaj. 5mem ndjfij, 'gg §



■o — d ' —  =  n U[S ‘  —  =  n SOD
6 *  e

IHXEHW BdAX ‘ BtfHBJBd 

- b M g H d n x m H ifo a  H B irng (f? ) h h b w b it  JH8X h b j h h i/o  H A h A  ito d h W

HXH Ah ‘ HtTBIfO B fX g  HDBWBITJH3X qifBW dO H  JHHHMHEHh H d i^ X

0 =  8 —  +  x  - j r

‘ HBI/BDBW
'hH'bi/'bhbd x B g o A w  xMBaBWBk d nvek i t o e o  jh h h b w b i/ ,j h 9 x  ( g

Ba ( i  =  B jS O D +  r ;;u is )

JH3X B jd H g  HDHtfHHJHy HdBIALBdl/BaX JHHHdBfXH3HtlH(|)c|)GOM ( g
iH tfHEW IfO

B fy jg  b xx b h  HBtrdng h x b w h h M JH H H H dng d B k  H BtfdB irA  H A h A  

H H B JIfAg V UIS B8 »S O D  HdBI/\LH3HTlH(J)4)GOX j h h h  ( (  Bfl y  ( l
:dHtTBJG

BJdBIfXBHDADAx HJBtfHtfAto BWBIMH3X A g  •HlTBIfHya'ir B H B I T J H 9 A  

q i f B H d O H  HDBNBIfJH3X H J B ffm H H H d A x  A g  JHHHMHEHh H d iA ^

(f) 0 =  d  —  u u i s A - f r  s od  x

:HtfBirAg BhHJB'E'HJjASj HmHHHdAx j h h h b w b i/’jh s x  
“XBDEBHXA BJHBh HHtfBk ffOEO BdJH^O ‘ gHEBMxAM HBtfdDBX HM§

 ̂ J
£ U\S /C 1 ID SOD X 

:£HWBAM BJH H dA JHHH q Ba V HJBffBWBI/\IH3X

l = - 2 -  +  —1 6 ^  X
AgmA HBJi/Hd

-BMHh Bir4)BdJBdBU HBJXA HHHdBI/'Bt7’0(J)H JHHH q  Ba V  ‘ HlTBI/’A g

✓ \ 15 UIS

( e )  - 7 — «

Ba

’unenh rtddft± 88



'90 TyFpu vu3uk,

S in  a =  4- ■ ■ B ■ ■—  ; ( 7 )~  V  a* +  B* ' w
P  =  i  , ^  —  . (8)

A f  h h h t  m fio A a cH  ( 3 )  r a  F ;y fiH ^ ca , A x  +  By + - C  =  0  T e m v ia M a -  
h h h t  H o p M a ^ b  K ypH H H iiiH  ^ y A ^ a i - n q a  6 y ; ia A n :

A . B ■ C A
----- ■—  -...... -  x -\-------- — ■ .'“r— y  4-------- i _____  -  =  0,±  y As +  B2 ± Y A*+ B* ± v A 2 +  B2

£ k h

, A x  +  By +  c . = 0_ (9)
±  V  A* +  Bi

PajjnKa^iHHHr OJiAHAarn ±  AaH i^aficn Ba^TAa +  Ba Kaftcn  
BatjTAa —  o-ih iu h h  aHHK^iaiu y n y H  (8) T em vw K K a  a h k K 3 t j^H^a- 
mh3. K y^ H ^ ra H  m apT  6yftima 6y Tem viHKHHHr nan TOMOHHAarn 
p  M ycfiaT  c o h  3AH. U lyH H H r y n y H  (8 )  Tem viHKHHHr y H r  to m o h h  
kaM M ycS a x  6 y^ H u m  ; io 3h m . By sea  C h h h t H iu opacn  6n^aH  
paAHKa^HHHr n m opacH  y 3 a p o  T ecK ap n  S y ^ ra H  ^o^A arH H a  6 y ^ a A « .  

lilyHHHr 6n^aH, naTHaoAa ym 6y i^OHAa kcjih6 h h i^ h :
A x  - (-  B y  - f  C  =  0  memAaManu HopMdAb x,oazcl ueAmu- 

ptiui yvyh ynuuz UKKaAa moMonunu nopMaAb Kynaumy6H.uza,
fVbHll

M =  ' 1
y  a 2 +  52

za Kynaumupuui uepau; uiy 6uacih 6apaeap M  huhz  uuiopa- 
cu meHZAaManum o3od x;adu 6yAzan C  huhz uuiopacuza 
mecnapu 6yAUiuu uepaK.

M i i c o ^ .  6 x  +  8 y  —  7  =  0  T e H r^ a M a  H o p M a ^ b  ^ o ^ ir a  Ke.a-

THpH.lCHH.
B yH H H r y n y H  3H r aB B a;i H O pM a^b  K yn aftTyB H H H H  T on a M H 3 ’

M  1 =  1 _  +  1 =  +  J _ .
± V  A* + B* ± V 62+ 8 2 ~  ~  /T o o  ~  10 ’

6 e p H ^ ra H  T eH r^ a M a H H H r 0 3 0 A  ^ a h  —  7 G y^ ra H H  y n y H  M  M y c -  

6 a T  6 y ^ a A H . LLJyHHHr yw y H :

" “ - n r -
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B y  coHra 6 e p i i ; i r a H  T em v ia M a H H H r HKKa^ia to m o h h h h  KynaftTH-
p3M H 3:

6 . 8  7 n
10 X 10 9 10 ~

eK H  \  A  / L'
0 ,6 a : +  0 ,8y  —  0,7 =  0 ,

j je M a K
c o s  a =  0 ,6 ;  s in  a =  0 ,8 ;  p  =  0 ,7 .

C aB O J iJ iap  Ba M a c a j ia j ia p

■yll. T y rp n  HH3HKHHHr y — kx -f- I TeHr.iaMacHAarH k Ba I 
HHHr ^aHflaft reoMeTpHK Ma-bHo^apa Cop? 

v/78. T y rp n  mh3hk Tapra6 ./iH hh3hk?
c x 7 9 . k M ycG a T  C y ^ r a n n a  T e H r^ a M a  HHMaHH K y p c a T a A H ? k 
MaH({)Hft 6y^raH iia-HH?  ̂

v S O . I M y c 6 a T  6y.ziraH .ua T e H r jia M a  HHMaHH K y p c a r a A H ?  / M aH- 
cfmft 6 y.n raH Z i.a-qH ? .
v/ 81. y  =  5 TeHr^aMa HHMaHH KypcaTa/w? ^ /

•>^82. x  =  — 3 T eH r^ iaM a HHMaHH K y p c a T a ^ H ?  ^  / / .
, . 8 3 .  x  =  0 T eH r^ iaM a HHMaHH K yp q .a T a A H ?  y  =  0  T eH r ;ia M a

HHMaHH K ypca iaAH ? ■* «
V S 4 . KyftHAarH TeHr^aM a^ap 6wnan HtJjOAa^iaHraH Tyrpn  mh- 

3 H ^ a p A a H  K a flC H ^ ap n  a G c u n c c a  yi^HHHHr M y c 6 a T  ftyH a ^ H u in  

6 n ^ a H  y T K H p  6 y p i a K  Ba K a ^ CH-'i a P H ^ T M a c  6 y p q 'a K  TauiKHJi 
K H ^ a^ H ?  _

d T ^ t . 4

1 ) y =  —  X  + 5 ;  2 ) y —  1 ; 3 )  y  =  x\ 4 )  3x  —  5a: +  1 =  0 ;

5 ) y  =  — x ;  6 )3 A :  =  4 y ;  7 ) x  +  2 y  — 4  =  0 ;  8 )  2 a : —  3 y  =  0 .

(, 8 5 . K y f lH A a r n  T y r p n  M H 3H K^apjjaH  K a ftcH ^ a p n  K oopAH H aTa./ iap  

6om H ,aaH  y T a ^ H ?  H K K a z ia  K 00pA H H aTa  yi^HHH K e c a A H ?  A 6 c u H C c a  
y^ n ra  napaM e^ ib? OpAHHaTa y^n ra  napa^^e^b?

K t  IT \ / J
l ) y  +  3  =  0 ;  2 ) x  +  2 y  =  0 ;  3 ) 2 a: - 5  =  0 ;  4 ) x  +  y  =  2 ;

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

. 8 6 . y u i 6 y  T y r p n  H H 3 H ^ a p A a H  ^ a ficH  S n p n  (2 ,  3 )  H y^ T aA aH
y ia A H ?

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

l/ 8 7 .  Y u iG y  T y r p n  H H 3 H ^ a p A a H  j^ap 6 iip H  a 6 cu H C ca  yK H  6 h - 
jiaH  H e q a  r p a ^ y c ^ H  6 y p n a K  TauiKH ^i k h^ 3 a h ?



m x| }H  HKXB^H^Bk A m  EHWBNBI/UHaX ( g )  HH3 ( f )  'HHMWAW
hiheb>j.iA  dBi/MHEHh H d jA x  iiA h  €HDH3h hbitbxMXh dH g ! h v ij c n

-VO B dag QBL-MHHB HHHHdA JHHHMH£Hh HJBtTMHITDHHax BX^Ah dH g
:Hire jiB dax  NBk itthxAh h hbjkhxbh  yBtrHAm B xxB g iry  -HtfBXBodAx
HHHJHIfOBNMHHB JHHHHHdA SlHEWh H d iA x  HBJxA HBtfBxMAH HBJ 
- im d a g  bdg Ag -HndanxxH  hxbwhhM jh h h  q BtTBHBi/\iH3x  (^ )

•H'G'BdHXHBFXBOHBk HHHdBlf 
-BXBHHtrdoox jhh hbxM A h  ( lK ‘lx )  iy  }idng dBk HBtfdBirAg HMHAh 
'H tfB IfAg HgOSBJK JHHHBIfBDBN HBJITHmAM BWBITJH9X (^ ) HX3 (g )

( f ) ( lx  — x ) q =  lA — <C

1 BDHHI/’hX  EBdBCf) q =  - 2 ------

HX9

—  —  =  l » —  IV

HM9

( i x - x ) - Z - -  =  *<c— a
v V

(g )  ‘ o =  ( lA: —  < t )^  +  (h r —  x ) y
‘ BOHHIfO gndHIJE ( 3 )  HBtf ( [ )

(Z ) :0 =  D +  l6g  +  ' * v
HH'IB ‘ WHEOIf HmHdHXHBfXBOHBk HHBKBIMH3X ( j )  HdBL'BXBHHS’dOOX
jhh hbxM Ah  ( lA ilx ) i y  HAhA jh h h A ix i 'H Bdan h iiih xA  HBtfBxtoAH 
( l A >lx ) iy  MHEHh HdjA lHBJHBtfEH  BhH ^Ag HgBtfBX JHHHBIfBOBW

•EHWBITHk EBdB(|)

( 1 )  0  =  D  +  6g +  x y  " v

HHH0BWBI/’JH3X JHHHjlHEHh H d jA x  
HBJHBtfEH HAhA JHHHAg "HHDXA HBffBXXAH ( lA ‘ lx )W  Am fcHEHh 
H d jA x  HBJIfflX BtTOCf)H HHA ‘ HMHBdaM mHEAx BHBI/-JH3X HB'E'HAm 
BJEHg -HHOirAg ( l A nx )  j y  b xX A h HBJirndag ‘ m h ^ bl-h M £BdB<|>

•dHlTXBdogH HBtfmHSAx HHHDBWBIfJHaX JHHHkHEHh 
H d iA x  HBJXA HBirBXMAH HBJL-Hdag HKH kAw JHG Ba HdHg HBirdBIT 
-BIfBDBN HHDOOB HBtfHAg ‘EHNBXA BJdBITBITBDBlM HHDOOB HBJtfAg 
H im iHJax BMMHEHh H d jA x  H’c 'H g •h h H'i;3 h g n d A a  mH b h h jh b it  
-Hg  HdBtfBWBIMHaX HirdAx JHHH^HEHh H d jA x  EHg BhBjdHEO)(

HDVWYITJH3X 
JHHHMHEHh HdJXX HVJX,C HVtfVX^AH HVJITHdSg *£S

Avtfjr

£6 Tiovwvvzmi smuimenh ndjjji mzifj yvgviiifiu Hmvndag -gg §



lUVwKg  JH3X BJ g  HD 
-BWD9H HBJD3X HBtfHMA BXBHHffdo JHHHMHEHh H d jA x  A BtfHBJIfAg 
yBfHBM XH3HttH(j)({)E0H y  HJBtfBWBIMHSX 0  =  51 —  A ^  +  *< } (\

~C/<i_ •HHDHBtftoHHB B(j)ODBW HJBl/HDBdo JHHHMHEHh R d jftX
0 =  —  A s  +  *"9 A g m A  h b ith 9 n m o g  dBi/BXBHHirdoo>j ‘86 / \  

•HHDITHUOX HECH JHHHHBhdAghA HBJHBtfBdBJSh HBli"Hg HdBI/MA 

BXBHHVdOOH BH HBIfHg MHEHh H d iA x  0 =  Zl ~  ^2 +  x f  ( ( ^

'0 =  9 — *Z — * t (£  ;0 =  0 S + ^ - a r g f c  :0 =  I —  A — * ( f
:HHDIfHdHXIf3S BJtfOk W BW dOH dBITBWBIfJH3X A g m ^  ’ 96

• 0 =  I —  A g - a r  ( 8  - O ^ ^  +  ^ i Z  :0  =  01  + * 8 +  * 9  ( I  

rHHOi/HdHxiraH BJi/H B in ;  +  =  A  dBi/BHBirJHax h jb i/ h i}A > i ‘ £ 6  ^

0=01  — * z  — * e (8

: o  =  8  +  ^  +  ^ 8 ( S  : o  =  9 I  —  *9 —  a r t  ( I

: h h d h bitMh h b  H dB ifBw osx h b j o 3x

HBlTHdBirMA BXBHH'C'dOOH JHHHdBIfMHEHh H d jA x  H JB tfH H A^  > 6

• 0 = I  +  ^8 —  * U  i0 =  ^9 +  ars(9 0̂ =  f  +  a'S — *Z (9 
‘■I + x f  =  t £ ( f  -0 =  6 +  *£  +  x f  (£ !a rs  =  A (s 'S g  — ar =  A ( i

:HHDIfHEHh dmfM HEHh H d jA x  H JB irH H A ^ ’ g 0  

• - f V - X "  “  ^  'HHDIfHEAx H0BWBI/UH9X JHHH 
-MHEHh H d j A i  H BJirAg JH3X BJ g  H dH g d B k  JHHHHdBirBN33JJ HBJ 
-D9X HB'D'HdBIfmHlfBHAH X B goA w  JHHHHdBIfMA BXBHHtfdOO }} ZQ/>

•HHDI/HEAx H3BWBIMH3X 

JHHHMHEHh H d jA-L  H B J IfA g  JH3X BJ g  H0BWD9H HBJ03H H E g ^ lA  
BXBHHtfdO B3 BJ £ —  HDBN03X HBJ03H HBB'HMA BD D H tlD gy fj[ Q )  y

3 ^ -  ?\ -H H ofrfiftAx

HDBWBI/MH3X JHHHMHEHh H d jA x  HBJXA H B l/H m og dBITBXBHHl/dOOH 

‘ gniTHM iTH xraBx H B h d A g  w\t Oo g  H B irng hMA B D D H tiagy  '0 6 / 1
'HHOi/h eAx

HDBWBIMH3X JHHHMHEHh H d jA x  H B JIfA g S H3BW39M HBJ39H HBtT 
-H niH irBH AH  X B goA w  JHHHHMA BXBHHl/dO ‘ gHI/HM ITHHraBX > IB h dA g 

oS8 l  H B irng h h ih it b h A h  x s g o A iv  j h h h h MA B D O H tn g y  ’68 ^
^  -HHOITHEAX H3BWBIT JH9X JHHHMHEHh 

H d jA -L  h b jith M  fH a m B x  M B h dA g uv  o0 9  H B ra g  H n iH irB H Ay XBg 

- o A w  jh h h h M A  BDDHtiDgB ‘ g n x A  H B lTH raog d B irB X B H H ird oo )! ‘ 88

'L +  x —  =  if  ; g  +  x  =  A ( I
/  5 h

_________ v  >

bnenh ndjffj. 66



Tyfpu HU3UK,

l iH i ' y n y H  (4 )  6 k h  (3) TeH r^ iaM a 6up 
( M ( x u y ,) Hy^TaAaH yTyBHH neKCH3 
/ i ( ( ) O A a - ( m a K . a  40).

3 M ac, 6 a^ K H  6 e -  
K y n  T y p p H  hh3h i^- 

LLIy c a 6 a 6 A a H  (4 ) eKH  ( 3 )  
T e H ra a M a  T y p p H  h h 3 h i ^ -  

j i a p  6 o  a M  h h h h r  T e H r -  

yiaM acH  A e iiH ;ia A H .
M h c o ^ .  > 1 (2 ,  3 )  H yK T a -

AaH  y T r a H  T y p p n  h h s h ^ h h h t  

( eKH  TyppH CH  T y p p H  MH3HK- 
jia p H H H r ) T eH r^ a M a cH  Ty3H ^i- 

c h h .
(4 ) A a r n  xt Ba y t y p H H r a  

S ep H J iraH  H yi^TaHHHr k o o p a h -
H aTa^apH H H  ^yH M H 3:

y  —  3 =  k ( x  —  2 ).

UlaKA 40.
, M a c a ^ a H H H r  x caB oSH  m y H -

Aan H 6 o p a T .  By T e H r ^ a M a  (2, 3) H y ^ T a ^ a H  y T yB H H  ^ a M M a  T y p -  

pn H H 3 H ^ ap H H  H(J)OAa KHjiaAH. <£>apa3 i^H^af i^HK, m y  h h s h k - 
JiapAaH aScuH Cca yi^Hra napa./i./ie;ifc> 6y^iraH  mh3h^hh aH H iyiam  
J103HM 6 y^cH H . EyH H H r y n yH  £ =  0 (J)apa3 i^H^HHca k h (J)o h ; A e -  
M aK , 6 y  ^ o ^ A a  h h s h f c h h h t  T e H r^ a M a c H

y  — 3 =  0.

§  24. EEPHJ1TAH HKKH H y^ T A f lA H  y i T A H  T y F P H  
MH3HKHHHr TEHrJIAMACH

1. <J>apa3 KH^aft îHK, TeKHC^HKAa hkkh HytjTa 6epn^raH 6y- 
jih6, y^apAaH Gnpn A (xu y ,) Ba hkkhhhhch B (x2, y2) Gvvichh. 
S^TraK n a p a rp a t^ A a H  M a-b .iyM K H , C h p h h h h  H y^ T a A a H , snbHH 
A ( x t, y .) Hy^TaAan yTraH TyppH HH3HKHHHr TeHr^aMacH

y —  yi =  k (x  — X ,) ( 1)

CyJ iaAH . H 3 ^ a H r a H  h h ^ h k  h k k h h h h  H y ig a .n a H  ^ aM  yT H i i iH  Ke- 

p a K ,  u lyH H H r y n y H  h k k h h h h  B ( x 2, y2) H y ^ T a H i iH r  K o o p A H H a T a -  
.Tn p m in  T eH i-^ a M a  i^aH oaT^aH TH pH m H  ./I03HM, a-bHH

y2- y i =  k (x2 — x j :  (2)

( 1 )  Ba ( 2 )  T eh r^ ia M a ^ a p H H H r  CHpHAaH k  hh  aHH^JiaC, ^OJiraH 
h k k h h h h  T eH r;ia M a ra  KyfiHrn MyMKHH eKH KHCi^acH T eH r^aM a- 
^lapAan 6h p h h h , M aca^aH , ( 1 )  h h  ( 2 )  r a  6 y ^ H m  CHJiaH k  h h  

ftyK O T H U i M yM K H H . K e fiH H rH  j? o ^ A a  T eH M a M a H H H r K ypH H H u iH



§ 24. EepuAzau ukku Hyqradan CjraaH TCjrpu. hu3u^huhs TemAaMacu 95

y - -y \  _ X—xt
y?. -y-L v X2—Xi

(3 )

6yjiam■ Bepn^ran A (x u y x) Ba B ( x 2, y 2) HyKTa^apAan yTraH 
Tyrpn HH3HKHHHr TeHrziaMacH my (3 ) TeHr^iaMaHHHr y3H 6 y ;ia -  
a h , nyHKH y  HKKa^ia HyKTaHHHr KoopAHHaTa^apHHH K anoaT^aH -
THpaAH-

(3) TGHTJiaMaHH AeTepMHHaHT IIiaK^HAa g3HIH MyMKHH, eKH 
hkkh Hyi^raAaH yTraH Tyrpn hh3hkhhht TeHr^iaMacHHH CeBocHTa 
AeTepMHHaHT m aoHAa HH^apHm MyMKHH. ^a^n^TAa, (J)apa3 
KHJiafwHK, H3^aHraH TyrpH hh3hkhhht TeHr/iaMacH

A x  +  By  +  C =  0 (4 )

6v./ichh. By HH3HK A ( x x, y , )  Ba B ( x 2, y 2) Hy^Ta^apAaH yTraH- 
Aa 6y  HyKTa^apHHHr KoopAHHaTa^iapn (4 ) TeHr^iaMaHH KaHoaT-
^laHTHpHmH .TI03HM, JTbHH

A x t -f- By  j  -f- C — 0, (5 )

Axo -j- By2 -f-  C — 0; (6)

(4 ), (5) Ba (6) 6hp*hhc^h TeHrjiaMa.iap cncTeMacHAaH A, B, C
H OM a-b^yM  K 03 $ (| )H H H eH T ^ap  H H ^ ap H ^ ca

1x  y
x ,  y 4 1 =  0 (7)
x 2 y2 1

C y ^ a A H . B e p H ^ ra H  A ( x ls y , )  Ba B (x 2, y 2)  H y ^ T a ^ a p A a H  y  rraH  

T y r p n  iiH3HKHHHr T eH r^ a M a cH  m yH H H r y3 H  6 y jia A H , n yH K H  y  

H KKa^ia H yK TaH H H r K oop A H H a 'ra ^ ap H H H  KaHoaT-ziaHTHpaAH.
M h c o j i . (2,5) Ba ( — 3, 1) H y ^ T a ;ia p A a H  y T ra H  T y r p n  h h -

3HKHHHr T eH r^ a M a cH  Ty3H^iCHH.

B yH H H r y n y H  6 e p H ^ ra H  H y K T a j ia p m m r  K oopAH H aTa .aapH H H  
(3 ) T e H r ; ia M a r a  K yaM H 3 :

y — 5 _  x  — 2 

1 — 5 — 3 —^  ’

Ok u

P k h

y — 5 x — 2 
- 4  -  ~^5~

5 (y  —  5 ) =  4 (x  —  2),



981—  L
•HHOim eXl H3BWBI/UH31 JHHHtoHEHh H d iA x  A[JJ ’ JH3X 

BHHHtfdHg 9H HECH JHHHA ‘ HMHBJIfHk I/HXIIIBX M BhdAghA
H lfM BhdA gw d iAx HBH'HAm HBI^HQ HdBI/raHIfBHX? XBgoAw JHHHHdBL* 
-MX BXBHHtfdOOM *9tfxA HBtfBXMAH (Z ‘ g )  MHEHh H d jA x  > 0 1  
•HHDICHEAx HdBI/BIMBL-JH3X JHHHHdBIi'BHBHTB'aW 'B'E'dBirBxMAH (o 'i? )  J  
Ba ( g ‘ S)£7 ‘ (0 ‘0) V'":HdBI/,hA JHHHHdBIfHBhdAg M BhdXphyf -£ 0 l //

"HHDI/’HE
-Ax HDBWBIfJHaX JHHHHHOWOX dHg dB^{ 'BtrdBirBXkAH ( f  ‘ g ) J  Ba 
(0 ‘ g )£7 ‘ ( I  * l )V "  :ndBirhA jHHHHdBi/HBhdAg MBhdAgh^ ZOI //

•(1 ‘0 ) Ba (I ‘I — ) if : (e  'z) Ba (0 ‘o )  (8 
: (9  ‘ g )  ea (9 ‘o )  (Z ' ( Z ~  ‘ g — )  ea ( f  )  ( i

:hhoitheAx hobwbit

-JH3X JHHHMHEHh HdiAx HBJXA HBt/BXMAH HXHH HBJtflldsg ' [QJ j j

•(8 ' z - )  (8 ; fe ‘0) (5 : (0  ‘ 8 - )  (I
:hhditheAx hd

-BWBIiMHaX JHHHMHEHh HdjAx HBJXA HBirBXMAH HBJIfHdag QQl

dBIfBfBOB^

‘ ( l ^  ITMBin) EHWBd 
-Am HHHJHIfHBMG BtfMHEHh HdjA-L 
d n g  jHHHdBirA ‘ gBirMHHB HHHd
-BITHHdA JHHHdBIfBxMAH HBJI/Hd 
-a g  ‘XBMHkBkdB'n' 'HBXG Bl/toHSHh 
H d jA x  dw g b xMAh Bi/BhA ‘ xBwa'ff

*0 =  ( s —  U -8 +
+  ( l —  8) - I +  (8 —  Z) -\ ~  

BOITHhAM BJ ( 6 ) HBITBOBW 
•EHWBdAM gngAMBJBi/AwdocJ) ( o i )
HM3 (6 )  HHHdBIfBXBHHtrdOOH JHHH

-dBirBxMAH H BJirndag HAhA m n d a g  goaBJK BJiroaBO h b j ith h A ) {
highs 'b i fo  BirAg BirMHEHh n d jA x  

dH g dBL'BxMAH (g  ‘g ) j  Ba ( z l\ ) g  ‘ ( i  ‘ i —  ) y  ' i f o a a w
•xBdogn  h b i/h A iti 

HgoaBM< h JBt/Hi/’MBin iHBHHwdaxal/ jHHHBii-BOBw h b j it h h A ^

I SA sx
ro i) o =  i z & z *

I »<C lx
HM?

IQ novnvvsuaj. SHnnbnem> ndjfii wm if} ■hvqvi’hHh mnm msvndsg ■{,£ §



HH<LB ‘ WHEOIf HmHdHXHBtfXBOHBM HHBWBI/UH9X A HdBIfEXBHHtfdOOH
jh h h b x M A h  A 9 B irirok  A ‘ b o x A  kb5c h b ttexM A h  ( cA ifx )  H h iiH h A  
MHEHh A g  d B j y  •HU'BL’HM BtfO({)H HHMHEHh H d jA x  HBJXA HBl/dBIT 

-bxM Ah  . (cA >zx )  Ba ( lA ‘ b r ) bw b im h9x (/ )  bitxbMhMbX ‘ ehmbhbi/* 
-B ’D'yocJ) hbd1 ( 1 )  H d jA x - H B im d jA x  H A h A  jH H H X g  -hhmhXw h ih e ^  
BH'Hl/'XBm XH BH H W daxair HHHgOHBJK JHHHBL-B3BW H B JtfH tfA )] 

•HtTBirA9 BtfMHEHh H d jA x  d H g  dB irA  BHHJB'D'HBJirXg XB9BDOhAn 

yB lTH Am  E'E'HDBdO HdBL-BXBHHtfdOOM JHHHBXMAH BtfBhA ‘ jIB W a tf

(6) 0 =  (;t f  _  ^ ) ex  + ( lA —  H ) zx  +  ( £a  —  w y x

‘0 =  ( Vx  —  £x ) f lA —  ZA) —  ( lx  —  zx )  (*A •

t jt  —  H  —  ! /C

£A )
H »5

HH$

ijr — Er —  X/C —  £/C

HH'IB ‘ WHE
- O f  HmHdHXHBl/UBOHBM HHBHBI/MH9X A g  HdBI/’BXBHHlT'dOOH JHHHBX 
-MAh  A BtfHBJxA HBVBXMAH ( £A i£x )  HhH H hA MHEHh A g  ’ HlTEI/Ag

(8)
lx — zx  l /C— 5if

* X — X  VC—  (C

H0BWBI/UH9X JHHHMHEHh H d jA x  HBJXA HBtf 

-dBI/BXMAH ( zd ‘zx )  Ba ( lA n x )  HBOODB BJBWBIAIH9X (£ )  -EHNBUOX 
H H H m H irA g BffMHEHh H d iA x  d H 9  HBITH9 x d B m  HBtTHBM jh h h b x M A h  

BtfBh/J -HHDirAg ( EA i£x )  Ba ( SA lzx )  ‘ ( ' A  >lx )  HdBIi-BXBHHirdOOM 
JH H H dB IfA  Ba HHDI/Ag H BJITHd9g bxM Ah h A  ‘ HHfHBITHM EBdB(J> Z

•HBJITHh9 H d jA x  BI/BOBW ‘ MBW9V

‘0 =  Z I - f  l-S  — (8 — ) - f  "

*0 =  Zl +  9-9 -  z-f
:e h n i< 6>i h i

-BWEI/UH9X HBJITHdBMHh HHHdBI/’BXBHHlI'dOOM JHHHdEI/BXM A ll llll.lt/ IU l 

-99 ‘ H A h A  m H d A x  9BHHO HHHJHfHBJI/"Hh9 H d jA x  JHHHDini UJlAJ — 1

• 0 =  LI +  t 9 - x f

iinenh najfi£



98 T y r p u  HU3UK,

105. TyppH hh3hî  (2 , 5 )  Hy^TajaH y™ 6, KoopAHHaTa y ^ a -  
pHHHHr M yc6aT  HyHaJiH iiMapHAa y 3 a p o  TeH r K ecM a;iap  >joch;i . 
i^H^raH. By KecMa^ap aHHi^^aHCHH.

106. T y p p n  mh3hh ( — 1, 1) Hyi^TaAaH yTH 0, opAHHSTa yi^H- 
h h h t M ycS aT  fiyH a;iH m H Aa 3 Snp^iHKKa TeH r KecM a ^ o c h ^  ^h^- 
raH . B y  HH3H^HHHr a6cu,HCca y^H AaH  K ecraH  KecM acn 3hhi^- 
JI3HCHH. 

107. (1 , 5 )  H y^Ta jiaH  m yH A a ft TyppH  MH3HK yTK33H.1CHHKH, 
yHHHr opAHHaTa y^H AaH  K ecraH  KecM acH 3 6HpjiHKKa TeHr 
6y^CHH.

108. (2 , 3 ) ,  ( — 4 , - 2 7 )  Ba (7 , 2 8 ) H y i^ T a ^ a p  6 h p  T y p p n  mh- 
3H KAa  6 y ; ia  o j i s a h m h ? A r a p  6 y ^ a  o ;ic a , y j i a p A a H  y T r a H  TyrpH

MH3HI<HHHr TeHr^aMaCH Ty3H,7ICHH.
109. H k k h  H y^Ta 6epH ^ raH : (1 , 2 ) Ba (3 , 4 ). A 6cu ,hcc3ch  7 ra  

TeH r 6 y ^ r a H  3 -H y i^ ra H H H r aBBajirH  h k k h  Hyi^TaHH TVTaiiiTHpyB- 
HH TyppH  HH3HK A3 BO MH A3 6 y jIH IU H  y ^ y H , yHHHT OpAHHaTaCH 
KaHMa bfJ iH u iH  K epaK ?

y§Jp> HKKH T^FPH MH3HK O PACHflArH  EyPMAK

1. O a p a 3  KH^iaft^HK, h k k h  T y p p n  hh3hi^ o p a c H A a r n  6ypnaKHH 
aHHi^jiaui j io3h m  6 y ^ c H H  Ba 6 e p n j i r a H  Typpn HH3Hi^^iapHHHr TeHr- 

^aM a^apn
y — k x -\ - l ,  y =  kxx  +  /, (1 )

6y^CHH. A r a p  6 y  MH3HiyiapHHHr a6cu.Hcca y^HHHHr M yc6aT fiyH a- 
./ih ih h  6H^aH TamKH^i ^HJiraH 6 yp n aK ^ ap H  a Ba p cjDapa3 k h îh h - 
ca , 6 y^ a p A aH  i^aficH 6HpHHHHr h k k h h h h c h a s h  K arra ;iH rH ra  i^a- 
pa6 , 6epH^ir3H T yppn  MH3Hi^iap opacH AarH  <p C yp^aK

? =  ± ( « - P )  (2)
C y^aA H  ( m a o  42 ). ByHziaH

tg y =  ±  tg (a -  P) =  ±  j + at~  1 fg s •

(1 )  TeH rjiaM 3^apA3H : 
t g «  =  6 , t g P  =  * ! ,  (4 )

AeM3K,

(5)

tg  <p ^HfiMaTHHHHr I^aHCH Bai^TAa M ycGaT eKH M3HCj)Hfl HH- 
^HUIH k  HHHT k i  A3H K3TT3 eKH KHMHK-flHrHra 60P;iH^ 6yi\]\6,
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CnpHHHH ^CVIAa T ^ F p H  M H 3 H ^ a p  OpaCH/iarH  yT K H p  6 ypH aK H H , 

h k k h h h h  )$o.a,n.a y H r a  K yu iH H  6 y ^ r a H  y T M a c  6 yp n a K H H  aH H ^- 
•/iaii/m. B e p n ^ r a H  T y r p H  H H 3H K^ap  op a cH / ia rH  yT K H p  6 y p n a K

t g f kki (6)

4 > op M y^ aA aH  aHHK-'iaHa.uH.

M h c o j i , M h c<v i  y n yH  y  =  5x —  15 Ba y =  3x — 4 T yrp H
M H 3 H ^ a p  o p a c H A a rn  C yp q a K H H  aHHK/iafiMH3.

BepH^raH TeHr^aMa^apAa k =  5, kx =  3. By^apHH (5 ) ra 
K yftcaK ,

5 — 3 1
t g ?  =  - r ^ 5 i r  =  -  —

® hh 180° ra  TyjiAHpyBHH 6ypnaKH H H r TaHreHCH —  ~-y- 6 y -  

Jia/iH. 
2. HKKa^ia h h 3h k  y 3 a p o  n a p a ^ ^ e jib  6y/iraH  ^o./i,a,a <p =  0 

(eKH  Ba tg  <p =  0  Sy^iaAH. H k k h h h h  TOMOHAaH

k —  kx
1 +  k-k. 0

6 y ^ H ii iH  y n y H  K acpH H H r M a x p a a cn  MeKCH3/iHKKa afijiaHHiijH  eKH
c y p a T H  H O ^ ra  a iu iaH H inH  K e p a K .  k  Ba k x n e K ^ H  6 y ^ r a H H  y n y H  

C h p h h h h  $ a p a 3  T y r p n  K e ^ M a fiA ii,  A.6M3K, 

k  —  k i =  0  6 k h  k  —  k x ( 6 )



100 Tyrpu HU3UK,

6y;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 K03(j)- 
(J)HHHeHTJiapH 6np-6HpHra TeHr 6y;ica, y  ^OJiAa HKKa^ia Tyrpn 
hh3hk y3apo n a p a ^ e ^ b  6yvi3AH.

l i l y  h a s  ft k h ^ h 6 ,  h k k h  T y r p n  ^H3H KH H H r y 3 a p o  napa./i;ie./i;iHK 
m a p ™  rn yH A aH  u d o p a T :  ukku myFpu h,U3Uk;huhz y3apo na- 
pCLJiJieJLb 6yjiuuiu yiyn, yjiapHUHz 6ypn.aK KoscfitfiuniieHmAa- 
pu  6up-6upuza m em  6yAUiuu nepaK ea, aucuHH-a, azapda ukkci- 
acl myFpu tiU3ii^Ham 6ypKaK Koatptput^uenmAapu y3apo m em  
6yAca, ukkclacl myFpu. H.u3iu<; 6up-6upuza napaAAeAb 6yAadu.

M a c a ^ a H ,  y  =  5x  — 7 Ba y  =  5x  +  l l  T y r p H  M H 3 H ^ a p  6 n p -  
6 n p H r a  n a p a ^ u ie ^ b  6 y ; ia A H ,  n yH K H  y ^ a p H H H r  C y p n a K  k o 3c|k|)h - 

U H eH T ^ ap H  y 3 a p o  T e H r .
HKKa^a TyrpH hh3hi$ 6Hp-6npHra nepneHAHKy^ap 6y./iraH 

^OJiAa 9 =  90° Ba tgcp =  00 SyjiaAH. ByHHHr yqyH cJ)opMy^iaHHHr 
M a x p a )K H  n o ^ r a  s ft jia H H iu n  K e p a K , h i .h h

1 -f- k'ki  =  0 eKH k =  — ~  (7 )

AKCHH^a, 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 k u - 
3Uk;huhz y3apo nepnendUKyAHp 6yAuuiu yvyn, yAapuum  6yp- 
iaK KOdtfitfittUiUeHmACLpu Muydop ea uuiopa o/cu^amdan 6up- 
6upuza mecnapu 6yAuuiu A03UM ea KUffion u^uAadu.

1 2
Maca;iaH, y  =  3x +  5 6«JiaH y  = -----j - x  — 2; y  =  x  +  1

3
CH îaH y = ----- y x  +  7 TyrpH qH3HK-flap 6np-6HpHra nepneHAHKy-

^ap Sy^aAH.
3 . S h a h  c f)apa3  KH ^iafi^H K, T y r p H  H H 3H K;i3pH H H r T e H r^ a M a -  

<13pH
Ax  +  By +  C  =  0,

A xx  -j- B xy -f- Ct — 0

U13K/IA3 SepH^raH Sy^CHH. B =/= 0, Bt =f= 0 $apa3 kh;ih6, 6y 
T eH r^ ia M a ^ isp  y r a  H H c6aT3H  e q n ^ c s :
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6 y ^ a p A a H :

k A
B, * (8)

eK H  ( 6 )  r a  MyBOcJ)H^

A_
B

6 kh

A  =  _ £
A, Bx

(9)

A K C H H n a , 6 y  iu a p T  Ta tM M H  s r a ^ c a ,  k =  kx 6yj\am. U ly m ia f t  
k h ; ih 6 ,  T e H r^ a M a ^ a p H  V M yM H fl 6 y ^ r a H  T yp p H  M H 3H iyiapH H H r S n p -  

6 H p n ra  n a p a ^ ^ e ^ ib  6 y ^ n in n  y n y H ,  y 3 ra p y B H H  x  Ba y  K o o p A H H a - 

Ta^ iapH H H r m oc  K 03 (f)4 )H ii.H eH T;iapH  y 3 a p o  n p o n o p u n o H a ^  S y jiH -
UIH JI03HM Ba KH(})OHAHp.

M a c a ^ a H ,  4 x  +  6 y  —  7 =  0  Ba 2 x - f -  3 y  +  9 =  0  T ^ r p H  m h - 

3 H iy ia p  y 3 a p o  n a p a ^ ^ e ^ b ,  nyH K H

A r a p  ( 8 )  a a H  k Ba kx h h h t  Ht})o.a.a.7iapH ( 7 )  r a  ^ y f ln . ic a ,  
n e p n e H A H K y ^ a p jiH K  y ^ y H  S y H A a ft  rn ap T  K e ;m 6  H H ^aAH :

Ba aKCHHMa C yH a aH  ( 7 )  K e^ H 6  MH^a/in.
H e M a K :  memAaMCuiapu yMyMUU 6yAzau uk ku  myrpii h.u - 

3u /{huhz  y3apo nepnenduKyAnp 6yAuiu.ii y'lyn x  ea y y3za- 
p ym u  KoopdunamaAapuHUHZ moc  K09<fi<fiuu,ueH.mAapu Kynaum- 
MaAapuHUHZ aAze6pauK uurunducu HOAza menz SyAumu a o - 
3u m  ea KuifioHdup.

M a c a ^ a H ,  3x —  4 y  —  7 =  0  Ba 4 x  +  3 y  +  1 —- 0  T y r p n  mh- 

3 H K ^ a p  y 3 a p o  n e p n e H A H K y jia p  S y ^ a ^ H , qyH K H

4 : 2  =  6 : 3 .

eKH

A A t +  B B t =  0 ( 10)

A A t  +  B B xj =  3 - 4  —  4 * 3  =  0



•HiTBii-Xg s ira in re d B u
BMMHEHh e  —  XQ =  A  BH H FBxA HBffBxMAH ( {  *3 ) A  HXHAh ‘ HlTBIT 
- A g  h eA  JH H H Am  h3bwbi/\ih3x jh h h M h eh h  H d iA x  h b jh b i ;e {^

‘ 0  =  6  —  ^  —  *Q  

‘0 1 —  X£ =  \ —  A 

' ( Z  —  a c )e  =  I  —  *

‘ M B w al/  •NHEOf HmHifAg 
<? =  ^  H A h A  H m n irA g  w a ir i fB d B u  b MMh e h i i  g  —  r rg  =  A  J H H H A g

■(Z — x ) y =  i —  A
H0BWBL-JH9X

J H H H A ‘ H A h A  H H B J lA  HBirBlMAH ( l  ‘Z)  MHEHh H d iA x  HBJHBI/’EJ.-J 

•HHDlfHEAx H3EWBI/UH3X JHHHkHEHh H d iA x  H B J fA g  tlU,3I/‘ I/BdBU b M

-MHEHh n d jA x  g  —  xq — A  ‘ g n x A  h b itb iM A h  ( j  ‘ g )  ’ i  i t o d h v v
_ _  'HtfBifAg

"  0  =  ( 1̂  —  * ) f f —  ( * *  —  6 ) v
/  h m?

v_ 
g

H0BWBI/UH3X JHHHMHEHh H d iA x  HBJHBfEH ‘ H A h A  H H B itfA g

3L = J L —  =  * »
f f  I

- § - -  =  2/ 
K *

B h H yA g  H xdB m  xH irdK i/vA jiH tfH audau Ba

B tfirok  A g  ‘ BD irAg 

0 =  3  +  t g  +  * V
H0BWB1TJH3X JHHH^HEHh HBJITHdag B tT d B iy

‘ HtTBI/Ag

0 =  ( 'A  — A) lq +  ( lx  —  x )
HM9

(b r  — x)  -y- —  =  ’ A —  A

HDBWBIAIH3X JHHH^HE

-H h  H d iA x  HBJHBtfEH BlTl/Ok A g  H A h A  J H H H A [r [ 'WHEOIf H m H tfA g

t — *  t

A
V

novwvven3i imenn duvfi'Hnguaudau mta qvavvvdvu nUUnenfr gz §



*

H A h A  H m H i/X g dBi/XM H'n'Haudau 

BJ ( l )  J H H H A g 'HlTBirAg (s )  HDBWBtfJHaX JHHHA HAhA JH H H A fn  
•jiB daH  H m H iA  hbi/bxM Ah ( lA ilx )  MHEHh HdjAx h b jh e i/ e ^  's h w  

-BtfHM BM BM OkAw B V gH ld B X  HJBVHdoMCH HAhA J H H H A g 'HHOI/Ag 
jiBdaM  i i ih e A x  h h h o b w b i; jh 3 x  JHHHMHEHh H d iA -L  HBJi/Ag dBirAMHir 
-H a u d a n  B^MHEHh ndjAx ( t )  ‘gnxA h bV bxM A h  ( ’ A ‘lx )  H tfH g

-HtTBirAg

0  —- —  6 ) 9  +  ( ' x  —  x )  v
HM3

( lx  —  x ) —-----=  >A — A
v ’ V

HOBWBIi’ JHSX JHHHMHEHh HBJHBIfEH B3

v H
BWok: Ag ‘BDi/Ag

0  “ D +  t g  +  x y

HDBWBIi\IH3X JHHHMHEHh H B J im d a g  B V d B jy  
•Hl/BdHXHBirXBOHBM HHXdBHI BlfBHHH HBJVHHAM BtfBI/‘B3BW BWBIi* 

- J H a x A g  HHHAh ‘ H tfB IfA g  H0BWBI/UH3X JHHHMHEHh H d l^ L  HBJHBtfEH

( lx  —  x )  xq =  lA —  A

‘ MBHa’n ' ' W H EO f H m H I/Ag

xn =  n
HAhA JHHH

- A g  ‘MBdaH Hm HirAg q ir a iw e d e u  b j  ( j )  MHEHh h b j h b l-e h  ‘ HtfBtfAg

( 2)  (b r  —  x ) y  =  l6 —  A

HDBWBI/MH9X JHHHA H A h A  

JHHHAm ’HtrBxA HBtfBX^AH ('A  nX )  MHEHh HdjAx HBJHBI/EH 
:eh n b i;h M  b w b m oX A w  HBTTHAg H A h A  JH H H Ag 'H H O ifA g  h b jh h ith M  

gBITBX niHUOX HHMHEHh H d jA x  H B J IfA g  qi/airirBdBU BMilHEHh HdjAx 
H B J irn d a g  ‘gnxA hbITbxM Ah H B J ra d a g  ‘ hhl-hbi/hM  EBdBcj> 'H H O irAg

( l )  j  +  x 'q  =  6

MHEHh H d jA - i H B J im d a g  Ba ( l A  nx )  bxM Ah H B J r a d a g  • [

, H D V W Y L fJ H a X  JH H H M H E H h  H dJyJX  >
H Y J i r x a  d B i r ^ H t T H a u d a u  H>i3 q i r s i n r v d v u  v M H E H h  \ 

H d j y j i  H Y J IT H d a g  ‘ g H X X  H V tr V lM X H  H V J lT H d a g  9Z §  /

__________________________________________ r__________ ft\
*, ilnenh ndjfij, Q  SOI



104 Tyr.pu HU3UK,

M h c o j i  2. ( —  3, 2 ) Hy^TaAaH  y ™ 6 ,  5x —  Ay +  1 =  0  T yp - 
pH H H 3 H i^ a  n a p a ^ ^ ie ^ b  S y ^ r a H  T y p p n  HH3Hi^HHHr T e m v ia M a c H  
Ty3HJICHH.

M 3^aH raH  T yp p n  mh3h^ ( — 3, 2 )  Hyi^TaAaH y T r a m i .ynyH , 
y h h h t  ' reH r^ iaM acH

y —  2 =  f c (x  +  3 ).

k h h h t  t;HftMaTHHH a H w y ia m  y n y H  6 e p H ^ ra H  T eH r;iaM aH H  y r a  
H H c6aTaH  eM 3M H3:

H 3^aH raH  T yp p n  *iH3Hi^HHHr G epn ^raH  M H 3H ^a n a p a ^ e ^ b  6 y -  

•ih iiih  y ^ y H  k =  - j -  Sy^HixiH ;io3hm . J],eMaK,

y - 2  =  4 ( x  +  3 ) ’

6 k h

4 y  —  8 =  5x -f- 15,
eKH

5 x  —  4 y  +  2 3  =  0 .

H 3 ^ a H ra H  T y p p n  MH3ni^HHHr T e H iv ia M a c n  m yH H H r y3 H  6 y ; ia -  
a h , nyH K H  y ^ y H H ^ r a H  H K K a^ a  m a p r a n  Ta-bMHH i^h -m a h .

2
M h c o j i  3 . (1 ,  —  2 )  H yi^TaAaH  y ™ 6 ,  y =  - g - x  —  5  T y p p n

M H3H^Ka n e p n e H A H K y ^ ia p  6 y ^ r a H  T y p p n  m h 3h k h h h p  T eH r jia M a cH  
Ty3H ^CH H .

H 3 J iaH raH  T y p p n  m h 3 h ^  (1, —  2) Hyi^'TaAaH yT raH H  y q y H y H H H r  
T eH r^ a M a cH

y +  2 =  k (x  —  1)
2

C y jia A H . B ep H J iraH  T e H r^ a M a A a  kt =  - j - . F le p n e H A H K y ^ H p ^ H K

m a p T H  fiy fiH M a , H 3^aH raH  HH3Hf(HHHr G e p n ^ ra H  q H 3 H i^ a  n e p -  
n e H A H K y ^ n p  S y ^ n u iH  y q y H

Sy^HUIH JI03HM. X leM aK,

y +  2 =  - 4 r ( x -  1),

eKH

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

M h c o j  4. B y p ^ a K ^ a p H  yq ^ a p H H H H r K o o p A H H a T a ^ a p n  A (2 ,  3 ) ,  

B ( —  5 , — 3 )  Ba C (4 , —  2 ) S y j ir a H  y H S y p n a K H H H r  A S y p q a r n  
y MHAaH BC  TOM OHHra T y m n p H ^ r a H  6a jiaH AJ iH rn H H H r T e H r ; ia M a -  

CH Ty3HJICHH.
A (2 ,  3 )  H yK T a ^ a H  y T ra H  T y r p n  h h s h k h h h t  T e H r^ a M a c n

y — 3 =  k ( x - 2 )  (A )
6y/ia,o,H. H 3 ^ a H ra H  MH3HK y H S y p n a K H H H r  A C  TOM OHHra n e p -  

n eH A H K y ^ H p  S y ^ H n iH  K e p a K . I l ly H H H r  y n y H  BC  HHHr T e H r^ a -  
MacHHH T y 3H m ra  T y r p n  K e ^ a ^ H . B ( — 5, — 3 )  Ba C (4, — 2 )H y K -  

T a ^ a p ^ a H  y T ra H  T y r p n  h h s h k h h h t  T e H r^ a M a c n  K y iiH A a rH q a  6 y -  

.m a h :

y + 3 x  +  5 
- 2  +  3 — 4 + 5 ’

eKH

y + 3 x  +  5
1 9 ’

eKH

x  —  9 y  -  2 2  =  0 , - ( B )
d yH A a H

(<4) Ba ( B ) HHHr y3apo nepneHAHKyjiap gyjininH yuyH

k — ----- =  — 9 Cy^HuiH ^03hm. IllyHHHr ynyH H3̂ aHraH 6a-

^aH A^iH KH H H r TeH r^ iaM acH

y  —  3 =  —  9 ( x  —  2),
eKH

9x  +  y  — 21 = 0 .
By 1H3HK h k k h  uiapTHH TaisMHH 3T3AH : y  A  (2, 3 ) H y^TaAan  
yTaAH , HyHKH

9-2  +  3 - 2 1  = 0  

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

Macajia jiap

110 . TeHr^aMa^apn x  +  y  +  4 =  0 Ba x  —  y  +  3 =  0 Syzran  
T yrp H  qH3HK^iap op acH A a rn  CypM aK aHHtj^aHCHH.
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111. TemviaMa.aapH 2x —  y =  0 Ba 3 x  +  y —  1 = 0  6y;iraH 
TyFpH  MH3H^^ap op acH ^arH  S y p ^ a K  aHniyiaHCHH.
/( 112. BypnaK-iapn yM^iapHHHHr K00pAHHaTa;iapH: A  (0, 0 ), 

B  (3, 5 ) Ba C (7, 0 ) 6 y ;ira H  y iS y p q a K H H H r SypqaK-ziapH 3 hhf^-
J13HCHH.

113. BypMaK^apn yM^iapHHHHF K00pAHHaTa.napH A  (1, 3), B  (5,
—  3 ) Ba C ( — 4, 2) Sy^raH yqSypHaKHHHr SypqaKjiapn aHHi^- 
jiaHCHH (rpa^yc^ap 6wnaw).

( 114. ( 5 , - 2 )  HyKTa/uiH yTn6, y =  - ^ - x  +  3 Typpn HH3ni^a

n a p a ji;ie ; ib  S y ^ ra H  T yp p n  h h 3h^ h h h p  T eH rjiaM acn  Ty3H^iCHH.

115. (2, 1) Hyi^Ta/iaH y ™ 6, y — - ^ - x — 1 TyppH  HH3HK 6 h -

JiaH 45° SypnaK tsuikha tjH^raH Typpn hh3h^hhhp TeHr^iaMacn 
Ty3HJICHH.

116. KoopAHHaTa^ap 6omnAaH ym S , 6x +  2 y — 1 = 0  Typ- 
^ h M H 3 H ^a  n a p a ^ ^ e^ b  S y ^ ra H  T yp p n  h h 3h k h h h p  T eH r^aM acn  
Ty3H^lCHH.

117. K y ftH A arH  TeH r^aM a^ap  6n;iaH  Sepn-rcraH T y p p n  mh3hi<- 
jiapHHHr y 3 a p o  n a p a ^ e ^ H K  m a p ra  TonHJicHH:

i  +  f  =  1 Ba i  +  X  =  l .
a  1 b a  '  b

118. yngypnaK  SypnaK^apHHHHr yq^apn: >1 (0, 0), 5 ( 1 ,  2 )  
Ba C ( — 2, 3 ) H y^ T a ^ a p a a . ByH H H r HCTa^raH h k k h  tom ohhhhhf 
y p ra cn A a H  yT raH  TyppH  m h3h i$ KO^raH yHUHHH TOMOHnra na- 
pa^e^JinrH  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 Ty3HJicHH. 

/ 120. ( 5 , — 3) Hyi^TaAaH yraS , 4 x + 3 y —  15 =  0 Typpn hh- 
3HK^a nepneHAHKy^np 6y^raH Typpn HH3H^HHHr TeHr^aMacH 
Ty3H^ICHH.
(  121. YMSypMaK gypnaK^apHHHHr yq^apn: A (2, 5), B  (2, — 3) 
Ba C  (4 , —  1) Hy^Ta^iapAa. By yH fiy p n a K  Sa^aHA^iHK^apHHHHr 
Tenr^ iaM ajiapn  Ty3HJicnH.

122. YqCypMaK SypnaK^apHHHHr yn^apn: A  ( — 2, 3 ), B  (0, 0) 
Ba C (3, 5 ) H yi^Ta^apAa. ByH H H r * a p  6np  t o m o h h h h h t  y p T a c n ra  
n ep n eH A H K y jia p  6 y ; ir a H  T yp p n  H H 3H ^apH H H r TeH r^ aM a^ a pn  T y -  

3HJICHH.

123. A hiihp KHftMam KaHAafl Sy^raHAa 2a: +  3y — 5 =  OBa 
5x +  Ay  - | - 1 = 0  TyppH MH3HKJiap y 3 a p o  n a p a ^ ^ e^ b  6 y ;iaA H ?  
y 3 a p o  n ep n e iiA H K y^ H p  6 y^ a A H ?
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§ 27. HKKH TYFPH MH3HKHHHr EHP-EHPH BHJ1AH KECHIIirAH
Hyi^TACH

<t>apa3 Kfljiafuihk, 6 ep n ;iraH  T yrp H  HH3HK^apHHHr TeH r.iaM a- 
v iapn

Ax  +  By +  C =  0, | .

A\X -f- B xy +  Cx =  0 J

6yjicHH. HKKa^a hh3hi$ 6np-6HpH 6HJiaH KecHinraHAa — KecHui- 
r a H  HyKTacHHHHr x ,  y  KOOpAHHaTa^apn moiajia hh3H^ ynyH  
yniyMHH Sy^a^H, ht>hh (1) HHHr H;iAH3./iapH 6y/iaAH. jJeMaK, hk- 
Ka îa HH3HKHHHr 6Hp-6npH 6n;iaH KecnmraH Hy^TacKHH aHHK^am 
y^apHH H(})OAa ^HjiraH TeHr^aMa^apHH 6Hp^amrapH6 e w m  6h- 
JiaH 6ynam. LLIyHHHr ynyH ( 1 )  hh x  Ba y  ra HHcOaTaH enaMH3:

- C  B

x  = — Ct B t

y  =

A B 

A t Bx

A - C  

A\ —  C,

BCt —  B tC 
A B i — A tB

A tC —  A CA 
A Bt — A tB

(2)

1 B„
A t Bt

3 h a h  x  Ba y  h h  H(J)OAa KHJiraH 6 y  K a c p ^ a p H H  t c k u i h p h S 
KypaMH3. Arap:

1) Kacp^iapHHHr yMyMHfi Ma'xpawn A B t —  A tB Ho^ra TeHr 
6 y ^ M a c a ,  x  Ba y  aHH^ H ^ A H 3 ^ a p ra  a r a  6 y n a A H  Ba y ^ a p  H K Kajia  

MH3HKHHHT 6 n p -6 H p H  SH^iaH K eC H IIiraH  HyKTaCHHHHr K O O pAH H aTa- 

j ia p H  6 y ^ a / m ;
2) K acp^ iapH H H r c y p a T ^ a p H A a H  K aftcH  6 h p h  H o ^ r a  T eH r  

6 y ^ M a ra H  ^o./iAa M axpaacH  HOJira a f l^ a H c a , y  x o ^ iA a

x =  oo t y  =  oo

6y^aAH. By a c a  HKKa îa MH3HKHHHr KecnuiraH Hyi^racH mckch& 
y3 0K A a^H rH H H  6 k h  S o m K a n a  k h ;ih 6  a ifr r a H A a ,  y ^ a p H H H r  y 3 a p o *  
n ap a ju ie jiJ iH rH H H  K yp c a T a A H . X a ^ H K a T A a ,

ABt — A XB  =  0

6 y ^ r a H A a ,  6 yH A a H



Tf/rpu hu3UK,

A_
Ai

_e_

b l

C>yj\n6, napajiJieJiJWK m a p ™  Ke^inS miv,am Ba
3 ) KacpjiapH H H r yMyMHH M axpajKH  A B X —  A XB  Ba c y p a iv ia -  

pHAaH 6npH, M aca^aH , 5 C ,  —  B XC  HOJira a fl^aH ca  y  ^o./iAa yMy- 
m.'ih h k k h h h h  cypaTH  ^aM HO./ira aiuiaHaAH. >(a^Hi$aTAa, 6h ph h - 
mh TeHr^iHKHH C  ra  Ba h k k h h h h c h h h  A  r a  K yn a n ra p ca K :

A B tC  —  A^BC  =  0 ,

A B C i  —  A D XC  =  0 ,

S y jia p H H  ^ a ^ a 6  K y m ra H A a

A B C l — A 1B C  =  0>

B ( A C i - A tC )  =  Q,

A C t — A tC * - 0 ,  [ B ^  0 )

eKH

eKH

eKH
A ,C  —  A C X =  0

gyviaAH. B y  aca h kkh h m h  KacpHHHr c yp a ra A a H  HSopaT. LUyHHHr 
6 M a H  6 y  ^ (M A a

A
At —  —  Ba —  —

B
Bi B ,

C_
Cl

C k h

A
Ai Bx Ci

S.

H e M a K ,  6 y  ^ o ^ A a  h k k h  m h s h ^ h k h t K e c n m ra H  H y ^ T a c H  aHHi^ 

3 M a c : x  Ba y  h h h t  h jHHM aiviapH  h c k c h 3  K y n  eKH  HKKa/ia h h 3 h k - 
HHHr yM yM H H  H y ^ T a jia p H  neKCH3 K y n . B y  s e a  HKKa^ia HH3Ht{HHHr 

6 n p / ia u in 6  K eT ra H ^ n rH H n  K yp ca T a A H . LU yH H H r d n ^ a H  6 a p a B a p :

A B X —  A^B — 0  Ba B tC  — 0  

C y ^ ra H  ^ c v iA a ,  G y ^ a p A a H

6 y ^ a A H . A r a p A a  6 y  H H cCaTviapH H H r y M y M n n  K H n M a m  m  <J)apa3 

KH ^H H ca, y  j^ o ^ A a :

A  — m A u B  — m B u C  — m.Cx
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6y;ia z tfi. B y  TeH r;iH K ;iapAaH  6 h p h h iih c h h h  x  ra  Ba h k k h h m h c h h h  
y  r a  KynaHTHpnS, cyH rp a  y^iapHH xaA-'iaC K yu ican :

Ax  +  By  +  C =  m ( A xx  +  B xy +  C ,).

* a  HHa lOKOpHAara $ h k p h h  h c 6 o t  ^H;iaAH. JXeMaKt 
me, apu yMyMuu. Oyjizan u k k u  myFpu h.U3U^h u h z  6up-

KOdtycfiui^ueHtruiapu y3apo nponopUfUona/L 6yjiuuiu uiapm.
M a c a ^ a H ,  5x —  6 y  +  8  =  0  Ba 2Qx —  2 4 y  +  3 2  =  0  6 n p  T y r -  

p «  MH3HKHH H(f)OAa ^H ^aA H , ^ yH K H  5  : 2 0  =  6  :24  =  8 :  3 2 . ^ a ^ n -  
K aT A a , h k k h h m h  T eH ry iaM aH H H r HKKa^ia t o m o h h  4  r a  S y^ H H ca , 

^H pH H H H  T e H r^ a M a  ^ o c h j i  6yviaAH .

§ 28. yM TYFPH  MH3HKHHHr BMP H Y K T A ^A H  yTH IU  I11APTH

<J>apa3 K H ^aft^H K , 6 e p n ;ir a H  T y r p n  qH 3H K ^apH H H r T e H r^ a M a -  

j ia p H

6y^cHH. y*ia;ia to3hk 6np HyKTaAa y^pamraHAa y HyKTaHHHr
K 0 0 p A H H a T a ^ a p H  y M a ^ a  TeH r^iaM aH H  K aH oaT .iaH TH pH iiiH  ^i03HM. 

H k k h  HOM a-b^iyM^H y q  TeH r^iaM aH H  KaH oaTJiaH TH pH in  y n y H  y  
T e H r jia M a ^ a p H H H r K oac^^H U H eH T ^ap H A aH  T y 3 H ^ ra H  A eT ep M H H aH T  

H o ^ r a  a f l j iaH H H iH  ./i o 3h m . L l iy H H H r  y i y H  y n  T y r p n  m h s h k h h h t  

6 n p  H y ^ T a A a H  yTH iu  u iapTH

6y^aA H . A r a p  M H 3 H ^ ap  6np H yKTaAa y n p a u ira H A a  y  Hyi^raHH 
aHHK-'iam jio3hm  6 y ;ic a , y  x o ^ A a  depH ^raH  TeB r^aM a^apA aH  hk- 
KHTacHHH 6 H p ^ am rap H 6  e^Hrn K epaK  6y;iaAH .

Gup i 6upjiauiu6 Kemuuiu y iyn  yAapnuuz %aMMa m oc

Ax  +  By 4- C = 0 ,  
A\X 4- Bxy +  Cx =  0 , 

AoX 4" B->y 4" C2 ~  Q

A B C

A ! B x Cx =  0
A 2 B o C o

M h c o ^ .  T eH ra a M a ^ a p H

2 x  4 -  3 y  —  13 = = 0 ,  

3x —  2 y  =  0 , 

x  4 *  2 y  —  8  =  0

6 y/ iraH  T y rp H  M H 3 H ^ a p H H H r 6 n p  H y ^ T a A a H  y r a i i iH  cH uaS  K yp n ;i-  

c h h ;  6 n p  H y k t3 A 3 h  y T ra H  ^ o . iA a  y  H yK TaH H H r K oop A H H aTa/ iap n  

aHHI^.iaHCHH.



‘ 0  =  D +  6g  +  * V
HDBIMBI/'JHSX

jh h h A  H A h A  jh h h A u i  -m ve  hbji^hM  EBdBcJ) Btn/>iBin qu-BHdOH 

HHHDBWBIfJHaX JHHH g y  £HQ ElTniHdBMHh HHBI/-A WdO(|) A g  I

( 9)  -| d  —  4 u js  'X - f  4  s o d  lx  | =  p
•.HtfBi/vCg

BhHJBl/HHAM HraitHHdAH JH H H B tfAw dotf) H A h A  JH H H AIJ] 'HITBHHirO 
BJgODHk HXBWHHM XOIlfODgB XBMB({) jh h h A  H A h A  HHBJI/Ag B(|)ODBIV 

HJBt/HDBdo M hshii H d jA x  H B J im d a g  H B im g bxM Ah H B J im d a g  p

(g) ' (d  — 4  u ts  l A  - f  4 s o d  5r )  —  =  p
Bl/i/ok: A g  Ba Hire dB irax  n d j A x  BJrnHdHxrnBHU'B b j  (p —  d) 

HH (p - f  d) Btfirok: HBJIfAg BffHHOWOX HhHHHHH JHHH g y  BxMAh IV
( ^ )  'd  —  4  u is  +  4  s o d  lx  =  p

:Ht/BMHh gH ira ji Bi/AwdocJ) h jb I/hh A M  H A h A  p H BtfH Ag

‘0 =  (p -|- d) —  4  u is  +  4  s o d  lx
HH^IS ‘ WHeOIi1 HrnHdHXHBIfXBOHBM HHBJMBI/UH3X ( £ )  HdBI/’ BXBHHB'dOOH

j h h h b x MAh A HAhA HHBJfAg Btf lg ly  b xMAh ( lA nx ) w  •HffBtfAg

'VP V^ITI

HDBWBITJH3X JHHH lg ly  HAhA H H BJIfAg 4 HJBh 

-dAg hbji/hM  ira xm B X  H B irag x q  jh h h  s o  h b I/ h o w o x  HhHHHJij^

(Z) •P +  d =  S0
‘WN +  XO =  SX +  UO =  SO

HMD

:HAhA j h h h A [j i

•Htfe h jh ith A sA  jh h h  # 0  HH<lK ‘ JH H H dBi^AjiH U 'H audau H B J ra d  
-n raA x  b j  g y  H B l/H niog dB ifB X B H H trdoox —  d  H JBVBW BifJHax ( j )

I I I v(poovtv mvgnjvdo 3mem ndjfii nvvng viUHu -gg §



‘ H H w A ira ew  'EHiMBdHniAx hh gmmM dmr^JiHl/Haudau bMMhehh
BtfBNHH HBI/Hmog dBI/BXBHHiidOOX B3 EHWBEBHxA HH ' g ' y  QHITHM
w g m fB d B u  b j  g ^ H e ffB x M A H  HAhA meirSwHB hhbcJjodbw  A g

■ p = N W
h h ik  ‘ HHDirAg p bcJjoobw A g  ‘HT/'BHChir/C 

HBim g H jn ra A e A  JHHHdKirAHHm pudau HBJimdHmAx b j  g y  Hi;tr 
-BXMAh A BCjjOOBM HJBtTHOBdO MHEHh H d jX x  g  y  HBIfHg BXMAh ^

•(g^  li-jiBra) EHWBiraM EBdB(|) ( lA ‘lx ) i Y  hhbxMAh HBJI/Hd9g Bn

( l )  o  =  d —  A i i is  A +  <*> s o a r

• HHH0BWBITJH9X JHHHMHEHh H d jA x  g y  HBJI/'Hd9g 

V<J>03VW HJVtfH3VdO MHEHh HdJXX HVLTH9 V1>MH '6S § 

' i n vV ''?^VV̂  -HtrBHBirXBOHBM Ildn g dBk JHHHdBL'A

‘0 =  8 —  e - s  +  3 

l0 = -£ -Z  —  Z-£ 

‘0 =  81 — S-S +  Sr5

‘ BDL-HhA^ BjdBITBWBI/JH9X HBJIffldag Hd 
-Bi/BXBHHirdooH jhhhbxM Ah h b jith u o x  ‘ bITxbMhMbX 'HtfBtfAg (g  ‘ A  
KDBXMAh HBJmH09>{ odBSA JHHHMHEHh I id iA x  BITBhA ‘HBW9'[]'

_8_
tZ

Z I

s  — 8

0

=  A ‘Z =  —  =  
91

0

=  x

;EHWBh9 H H d B fA  ‘ gHITO HHHOHhHHhA B3 HhHHXJIH ‘ HBtfBOBW lHHHDBX 

-HMHH HBl/dBI/’ SWBI/JHaX H B JtfH d9g HAhA niB fM H H B HHHdBIi’ BXBHHl? 
- d o o H  j h h h b x MAh  ^  ‘HirBxA h b it b x MAh  d n g  MHEHh Bi/BhA ‘ h b w j i/

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

8 Z 

8 - 3  I 

0  3  —  8 

8 1 - 8  3

lEH W BdAs g B ir g o o n k  h h A  ‘ gH E Ax xH BH H wd9X9tf i 

-H(J)(J)eOX JHHHdBfBWBIi-JH9X H B J im d 9 g  H A h A  IIIH Ii9

81 -  =

bnem ndjfji



981-8
‘ HHOIttlsAx HDBKBL\IH3X JHHHMHEHh H d jA x  HEJI/Ag JH3X 

BJ 8 ‘0  HDAhKD JH H H H JBhdAg HBJL’ HM I/HXIHEX HBITHQ HITIHI/BH/Cl} 
X B goA w  jh h h h M A  EOOHnogB 'g n x A  h eV exM A h  (3 ‘ 1 — )  ’ 9£ i

dB ifE ifB O B w  m E ir B d y

•HH3ITHUOX E^ODBK HJEtfHOEdO 

dBirtiHEHh H d iX x  0 =  L — A8 +  XZ Ba 0 =  I I  — A9 +  xfr(*G£L/
'f fro iy X g

JH3X BHMHI/dHg £  B(J)OOEW HJBfHDBdO BXMAh (3 ‘ g )  H E Ifflg  JHHHA 

‘ H.HKHOI/HEBHxA MH£Hh H d jA x  HBlTHAm HBtTEXMAH ( £ — >Z ) ( <f£\;
•HHOI/HEAx HdBITBKBirjHaX JHHHHdBIi’E O H d .D ^bH g 

HdBIi-HBhdAg HMhH JH H H X B h dA gh A  A g  •BtrdElfBxMAH (8 ‘ 9 )3  BH 

(0  ‘ O l )  9  ‘ ( 0  ‘ 0 ) V  :H dBirhA JH H H H dBirH BhdAg X B h d A gh / j - £ £ i
•h h d ith eA x  h d b w

-BITJH3X JHHHHDB3HdXM3D0Hg X E h d A g  H JB M D B do dBI/MHEHh H d jA x

H B jirA g  q  =  A  —  x £ Ba 0  =  91  +  A £  —  x  H d B ifB W B irjH a j, '3 8 1
‘ HHOimuOX HdBIT

-m h ith A eA  JHHHHdBi/jrairtTHBi/'Bg H B h d A g h A  A g  •BtrdBi/'BxMAH (3 ‘3) 
Ba (£  11 — )  ‘(0 ‘ 0 )  H dE ifh A  jH H H H dB ir> iBhdAg X B h d A g h ^  - i £ i

'HHOimHOX B(j303BlM HJBOTO

-E d o  jH H H kH EH h n d iA x  0 =  L —  x  u s i/ n g  bxM Ah ( z —  ‘ t )  "081
‘ HHDIfflHOX E(})OOBW HJBlTHDBdO

jh h h M h eh ii n d jA x  o =  g —  A —  x z  H E im g  bxM Ah (3 —  ‘ l )  *631
(JHtfExA HEttEX

-M Ah d n g  dsirMHEHh H d jA x  o  =  f  +  A- —  XZ Ba 0  =  D  +  A £  +  XV 
‘ 0  =  Z —  A g  +  :r£  iB trH BJirAg hbIThbM hxbw hhM  jh h h  j  ‘ 831

tH KH lTBxA HBU'BX

-MAh dng HOEirBhA JHHHdEi/MHEHh HdjAx HBJifAg q =  9 +  Ag +  x f  
Ba 0 =  8 +  Ag +  XL ‘0 =  9 +  A/ +  x 8 HdBifEWBiMH3i  7,31

•h h o i/h e A x  h d b m

-BI/UH3X JHHHMHEHh H d jA x  HEJtfAg dKIfAXHtfHaudaH BJHOHhHHdng 
jHHHdBirA ‘ gn xA  hbcexM Ah H B jm n oax  dBirMHEHh n d iA x  HBJirAg 

0 =  83 +  Ag — X8 BH q =  g — A£ +  x f  HdBifEWBuuHai *931
•HHOIfHEAx HDBWBIAIH3X JHHHMHEHh H d jA x  HBJJ.A 

HBlTHraOg dBI/BXBHHirdOOM BH HBI/EXMAh  HBjraHDaH dBL-MHEHh H d jA x  

HBJirAg Q =  6 _ ^ _ j - x £ B a  0 =  9 —  A +  :v HdBifBWBi/UHax *g3l
•HHDHBI^MhHB HdBIfBXBHHtfdOOX JHHHHdBtfhA 

H dB io iBhdAg JHHHAg •() =  \ — A 3 —  r £  Ba 0 =  £  —  ^ ‘ 0  =  8 ~  
—  A3 +  X  :Hd BI/’EM BIMH3X JHHHHdBITHOKOX MBhdAgh/J ’fZ l

dBIfBlfBOEiV

I v(poovw mvgnjvdo itnenh ndjfji hvvng mUfijj -qz §



•Ht/BifAg 01

oi A U

6 + 1 / 1 

£•8 + S

BhHH/Cg B l/Aivdcxf) ( / )  H JH ^hAeA  

HHHdKL-XMHi/HSudau H B jra d H m A x  hbitbxMAh ( £ ' z ) D  bMMhehh X g

•o =  <<e +  *■

e +  o =  i — o
£ +  X  I — (C

H>15

:e h w b sA x ' h h h o b i 'i
-BI/JH3X JHHHHHONOl ffV JIBhdAghA I/BSaB JH6 HAhA JH H H A g

•HHOI/HUOX HJKI/hAeA JHHHHJHI/1/HBlfBQ H B J im d H m A x  BJHHCWOX 
g y  HBVHhA H jB h d X g  q  J H H H A g  •Bfi'dBi/'BxMAH ( g  lz )  D  Ba (0  *0 ) 3  
‘ ( l ‘ S ~ ~ ) V  HdBIThA JHHHHdBITMBhd^g X B h d A gh ^  'Z IT 0 0 H W

v Z9

rZ\ +  tC A
II — t'-Cl + s - s =  p

:BhHHKg B tfAwdoc f )  ( / )  
•HHDHBirMHHB B(f)03BW HJBl/HOBdO MHEHh 

HdjXx o  =  11 — ^ z\  +  x q  H B im g  bxMAh ‘ g )  -\ i r o o n w
’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 
Wi'Cti/C mvvhnnv nunovtfioDVW vhvkkven'h ndj&iu znvuvwiixn

:HtfBMHh gHIT3M BtTHOM KBl/HAg HAhA mBtfMHHI! 
HHHDB(J)ODBW BhBMilHEHh H d jA x  JHHHBXMAH ‘ HBimg J H H H A g

(Z)
/ i id  +  zV A

3  +  +  'x y  r

:hBDODB BJBIMBHOkAw HBJHHimM BlTHdoMOI *>II!N.)'|/' 
•HlTBirAg B(f)03BW p  HBJHBI/EH BJKHLBH ‘ BOimtjAM HdBl/'EXBHHI/'duO'I 

jh h h b x M A h  (*<( ‘ l x )  H B J im d a g  BJHHdA jh h h  <C ‘ r  H lfH g  ’ h I'b im 'ij

zV A "F
0

zfj
j  +  Kg +  x y

HraHHHdAM JHHHBWBITJH9X BtTl/OiC A‘ | ‘CllWlttl 

-HXIT3M BJITMBm q^BW dO H  HHA ITgaSB JH6 B'tflfOk HBJlMy III/1/'.'IIIIII

itnenh n d j^  i

I



114 T tjF p U  HU3UK,

1 37 . T e H r ;ia M a c H  4 A  +  3 y  - f  1 =  0  dyviraH  T y p p n  hh3hi$ 6 e -  

p iy ira n . B y  HH3HKKa napa.M e.flb  6 y jira H  m y H A a n  T y p p n  hh3hi^ 
TonHJicHHKH, y  6 m a u  6 e p r a r a H  h h 3 h k  opaC H ^ arH  M scoc fjs  3 6 n p -
/iHKKa T e H r  6y;iC H H .

138 . (2 ,  7 )  H yi^TaAaH  m y H A s ft  T y p p n  MH3HK VTKa3H ;iraH K H , y  
K oop A H H a T a  y iy ia p H  6 h ;i3 h  io3H 64 k b . 6 h p ;ih k k 3  T e H r  S y ^ ra H  
y q f iy p n a K  TauiKHji i^h^chh. B y  HH3Hi^HHHr TeHr^iaMacn T y 3 HJicHH.

139. T eH r^ a M a ^ a p H 3 x  —  4 y  +  6  =  0, a —  2 =  0 B a y  =  2x —  1 
SyrcrsH Typpn  HH3H ^apH H H r 6np  H y^TaAaH  y rau iH  h c 6 o t  ^h./ihh- 
CHH.

1 40 . y H d y p q a K  TOM OHjiapHHHHr TeH r^aM a^ iap H  6 e p H ;ir a H : 
y — x, y  = — a , y =  2x —  2. B y H r a  hmkh HH3HJiraH a o h p s h h h f
K33H TOnHJICHH.

141 . 2x  +  5y +  8  =  0 Ba 3 a  —  Ay —  7  =  0  T y p p n  H H 3H iy iap - 

h h h t KecH uiraH  Hyi^T3CHA3H m y H A a ft  T yp p H  h h 3h ^  yTKa3H^CHH- 
kh, yHHHr 6n^aH y — Ax  -f- 3  T yp p H  HH3H^HHHr op acn A arH  6 y p -  
n a 5 i-4 S 0 6y^iCHH.

(4 , 4 ) H ytp-aAaH  yT H 6 , 2 a  —  y =  0  T ypp H  h h s h k  6 n ;iaH  
45° S y p n a K  t 3 h ik h î  i^H^raH T y p p n  HH3n^HHHr T e H r^ a M a c n  T y -
3HJICHH.

1 4 3 . ( — 2, 5 ) H yj^TaAaH  u iy H A a fl T y r p n  m h 3h k  yTKa3H^CHHKH, 

y  (3 , —  7 )  Ba ( — 4, 1) H y t ;T a ;ia p A a H  T e H r  y 3 o ^ H K A a  Gy^iCHH.

1 4 4 . T e H re H J in  y n S y p M a K A a  eH  TOM OH^apHHHHr reH r^ a M a ^ ^ i-  
pn 3 a  — y  +  6 =  0  Ba a  -f- 3 y  —  2 =  0. ynSypH aK H H H r acocn  
(1 , — 2 ) Hyi^TaAaH yjaan-  AcocH H H H r TeH r^aM acn  Ty3HJicHH.

1 4 5 . ynSypH aK H H H r TOMOHJiapHAaH HKKHTacHHHHr TeH rjiaM a- 
./ispn _v —f— 1 =  0, a  -j- y  =  1 Ba MeAHaHa^iapH K ecn m raH  H yicra 
( — 1, 0 ) SepH ^raH . y h h h h h  TOMOHHHHHr TeHr^aM acH  Ty3HJicHH.

1 46 . y H d y p H a K H H H r  TO M O H ^apH AaH  HKKHTacHHHHr T e H r^ a M a -  
.napn 3 a  +  2 y  +  6  =  0, x  +  y  —  3 =  0  Ba Sa^aHA^iHK^apHHHHr 
K e c n m ra H  H yi^Tacn  (0 , 0 ) S e p n ^ ra H . y r a H H H  to m o h h h h h p  T eH - 
r^ a M a cH  Ty3HJiCHH.

1 4 7 . T y p T d y p n a K  ^ap aM s-^ ap m n  TOMOH^apHHHHr yp T a  Hyi^ra- 
JiapHHH TyTauiTHpyBMH TyppH H H 3 H ^ a p  y 3 a p o  u iyH Aaft Hyi^TaAa 
KecHiuaAHKH, y  Hyi^ra T yp T d yp n a K  AHaroHa^^apHHHHr ypT a  H yK- 
Ta^iapHHH T yTau iTH pyB M H  K ecM aH H H r y p T a cH A a  S y jiaA n . B y  h c 6 o t

KH^HHCHH.

148 . T e H re H ^ H  yq d yp M a K H H H r a c o c H A a rn  6 n p o p  H y^ T aA aH  
yH H H r 6 h  TO M O H ^apH ra T y m n p H ^ ra H  n e p n e H A H K y ^ n p . ia p  h h p h h - 
AHCH y 3 ra p M a c  coH A aH  n S o p a T . B y  h c Go t  i^h^ h h c h h .

149. TeHrTOMOH^H yHOypnaKHHHr 6 n p o p  h m k h  Hyj^TacHAaH 
yH H H r yw a^a  TOMOHHra Tyu iH pn^raH  nepneH AH K y^ap/ iap  h h p h h - 

AHCh y3rapM ac coHAaH nS opaT . B y  h c 6 o t  i^h ^ h h c h h .



§ 30. Ea7i3u TeopeMdACtp ea yAapnum uc6orAapu 115

1 5 0 . y n S y p i ia K  S yp n a K ^ a p H H H H r y n ^ a p n :  A ( — 3, 5), 5 ( 4 , 1 0 )  
Ba C ( 0 ,  0J HyKTaJiap/ia. B y  y ^ S y p ^ a K  MeAHaHajiapHHHHr KecHrn- 
raH  Hyi^TacH, 6a;iaHA.flHK.aapHHHHr KecH u iraH  Hyi^TacH Ba TauiKH 
AOHpaHHHr MapK33H 6Hp T yrp H  MH3HKAa SKaH^lHTH h cSo t  KH- 
JIHHCHH.

1 5 1 . y n S y p M a K H H H r dypM ak-^apH '. > 1 (1 ,  1 ), f i  (2 ,  3 )  Ba C (4 ,  1 ) 
H yKTa^ap/ia. B yH ra  HH3H./iraH Tam ^H A on p aH H H r p aA H ycH  t o iih ; i - 
CHH.

§ 30* EA"b3H TEOPEMAJ1AP BA y j lA P H H H r  HCBOTJ1APH

Y T ra H  MaTepnaJi/iapra acoc;iaH H 6, aHa^HTHK reoM eT p H a  M e re -  
A H h hht K yn  Ba m o^h h th h h  TacBHp kh jihu i Mat^caAHAa a^ieMeHTap 
reoM eTpHHAaH  MaT>^iy m 
6np H e^a  TeopeinaHH 
aHa^iHTHK paBHuiAa h c6o t  
K'h^h6 KypcaTaMH3.

TeopeM a. J(ap 6up 
y<i6ypKaKda ymmz 6a- 
AandJiuKAapii 6up nyi{- 
mada Ker.uuiadu.

<t>apa3 KH^aft^iHK,
ABC  yM Syp^aKH H H r 6a- 
^iaHA^iHKJiapH ^4^4', CC',
BO Sy^CHH (rnaM 4 4 ).  a 
TeopeM aH H H r h c 6o t h  
CHpM yHna K y^ a ft 6y;iCHH UIoka 44.

y n y H  ABC  y q g y p q a K -
h h h t  AC  to m o h h h h  a S c u n c c a  y ^ H  Ba yH H H r OB  CaJiaHA-flnrHHH 

opA H H aT a  yi^H A e 6  K a6 y .fi v,w\aum. y H 6 y p n a K H H H r  Sa^iaHA^iHrH 
OB  =  h dy^C H H , AC M aK , 5 (0 , h); A Ba C h h h t  K oo p A H H a T a ^ a - 

P h h h  A (— a, 0) Ba C (c, 0) 4>apa3 K ^ a M H 3  (a  >  0, c >  0).
By xcw A a  BC  HHHr TeH r^aM acn

6 yHAaH k = -------- . I llyH H H r y »iy H  A AaH yTH6, BC  ra n ep -

n eH A H K y^ap  6 y ;ira H  A A '  h h h t  TeHr^aM acH

y =  ~y  (•* +  a)>
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S k h

cx — hy -j- ac =  0

C y^ a A H . L U y H ra  yxuiaui AO =  — a, OB =  h 6y/ iraH H  y n y H  AB  
h h h f  r e H ra a M a c H

- — + 4 - = ia 1 h

Cy^aAH; 6y T eH r jia M a A a  k =  —  , A eM a K , >1 5  ra  n ep n e H A H K y / ia p  

S yv iraH  CC'  HHHr re H r^ a M a c H

y =  — - | - ( x -  c)-
6 k h

a j: +  /zy —  ac — 0; ( 2)

OB HHHr T eH r^ a M a cH  g c a :  x  =  0. § 28 A a  HH i^apnyiraH  (J )o p M y- 

.nara MyBO(J)Hi^:
1, 0 ,  0  

c, — h, ac =  0,
a, +  h, — ac

6 y  3c a  y n a ^ a  Sa.naH.zyiHKHHHr 6 n p  H y ^ T a ^ a  K ecH m raH ^m rH H H
K y p c a T a ^ H . (B y H H  CHHa6 
K ypH jlC H H ).

TeopeM a . X,ap 6up 
y^ypKanda m0M0HAa- 
punuHZ ypmacudan ym - 
Ka3UAzan nepnenduKy- 
AfipAap 6up nyymada 
uecuuiadu.

Bnpop ABC  yM6yp-
HaKHHHT AC  TOMOHHHH 

a6cu .H cca  yi<H Ba yH H H r 
y p T a cH ^ a H  y ™ 6 ,  y H r a  
n e p n e H A H K y ^ a p  S y ^ ra H  

T y rp H  HH3HKHH O pAH H a- 

Ta yi^H $ a p a 3  i^HJiaMH3 

6 y p q a K ^ a p H H H H r  K o o p A H H a ra jia p H :

111 OKA 45.

(m a o  45). yuSypnaK 
A ( — a, 0), C (a, 0), B (b , c ) 6y^icHH AeMaK:



§ 30. Ba-b3u reo peM Q A ap  e a  yAapnum u c 6o ta o p u 117

By jjOMa BC  HHHr TeHr^aMacn 

c
y = b — a '

IllyHHHr y n y H  E  H y ^ T a A a H  v t h 6 ,  BC  ra n e p n e H A H K y ^ n p  6yn- 
ra H  E M  h h h t  T eH r^ iaM acH :

a — b a +  b

eKH

2 (a —  b) x — 2cy —  a2 +  b2 - f  c2 

IlIyHra yxmam AB  HHHr TeHr^aMacn:

c / ,_ c

0. ( 1)

y = a +  b k -
a +  b

6yv iraH H  y n y H  D  H y i f r a A a H  y ™ 6 ,  AB  r a  n e p n e H A H K y ^ a p  6 y ; i -  

ra H  DN  HHHr T e H r^ a M a c n :

y — o - =  -
a +  b b — a \

eKH

0 ,

2 (a  +  b) x  +  2cy +  a 2 — b2 —  c2 =  0; (2)

Oy H H H r T eH r^ a M a cH  a c a : x =  0. § 28 A a rH  t } )o p M y ^ a r a  M y -  

b o ( } )h k :

1 0  0

2 (a  — b), — 2c, —  a2 +  b2 +  c2
2 (a  +  b), + 2 c, - j - a 2- b2 — c2

6y s e a  T e o p e M a A a  a f t r a ^ r a H  y q a ^ a  n e p n e H A H K y jia p H H H r  6 « p  

H y K T a A a  K ecH m ra H J in rn H H  K y p c a T a A H . (C H H a 6  K ypH ^ icH H .)
TeopeM a. X,ap 6up yKdypianda ynu m  MeduanaAapu 6up 

nyt^mada Kecuuiadu.
K ec M a n H  6 ep H J iraH  H H cS aTA a  6 y/ m m A a H  ^ o c h ;j g y ^ r a H  (J )op- 

M y ^ a ^ a p H H H r K O O p A H H aT a^ ap  c n c r e M a c H r a  6 o f ./ih k  3M ac;iH rH H H  

y3  B a^TH A a K y p ra H  s a h k . B yH H  H a3 ap A a  T y T H fi,  ABC  y n 6 y p -  
MaKHHHT AC  TOMOHHHH aSCHHCCa yi<H Ba AB  TOMOHHHH O pAH " 

H aTa yi^H (J)apa3 KHJiaMH3 ( m a o  4 6 ) .  A r a p  C (a, 0 )  Ba B(0, b) 
(}}a p a 3  KH ^H H ca:

d ( t ’ ° ) .  £ ( - f .  4 ) ' .  ^ t )
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6 y/iaAH. LUyHHHr y n y H  A E  HHHr TeH r^aM acn  

y =  ~  x, eKH bx —  ay =  0 . (1)

LUyHra yxrnaui BD  HHHr 
T eH r^ iaM acH

b =
2b

eKH

2bx  +  ay — ab =  0 . ( 2 )

XyAAH rnyHHHr Ka6n C F  
HHHr TeHr^iaMacHHH Ty- 
33MH3I

y = a ) ,

6kh

Mann 46. bx  _j_ 2ay  — ab =  0  ( 3 )

§  2 8  A a  H H ^ ap H ^ ra H  (J )o p M y ^ a ra  M yB O (})H ^ ;

b , —  a, 0  

2b, +  a, —  ab = 0 ,

b, +  2a, —  a,b

6y aca yna^a MeAHaHaHHHr 6np Hy^raAa KecHmraHJiHruHH Kyp- 
caraAH. (CHHa6 Kypn^iCHH.)

TeopeM a. X,ap 6up y<i6ypH.aKda\ 6aAaHdAUKAapiiHUHz y i -  
pauizan Hyqmacu, MeduanaAapiiHiiHZ necuiuzaH nyifmacti ea 
matutfu aiiAaHamiHz Mapuasii 6up tnyFpu H,u3ut(da emadti.

By TeopeMaHH hc6o t  ^h^hui y^yH AB C  y q 6ypqaKHHHr A C  
tomohhhh aScuucca yi<H Ba B  AaH A C  ra TymHpHJiraH nepneH- 
AHKy/iapHH opAHHaTa y^H (J)apa3 p^aM H 3 (m a o  47).

A B C  ywGypnaKHHHr S yp n a oa p n  yoapHHHHr KoopAHHaTa^ia- 
P h h h :

A ( - a ,  0 ) ,  5 ( 0 ,  h), C ( b ,  0 )

(j)apa3 l'jH/iaMH3. By ^oAua O C  =  b, OB  =  h SyviraHH ynyH, BC  
h h h i '  T en r ;ia M a c H
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6yjia.a,H . AN  6a.rcaH,zuiHK A ziaH  yTHS BC  ra n e p n e H A H K y ^ a p  

C y jir a H H  y n y H ,  yH H H r T eH r/ ia M a cn

y  =  4 " ( x  +  a )  ( • )

gy jia jy i; OB  6ajiaH/yiHKHHHr TeHr^aMacn: x  =  0 dy^a^H, AeMaK, 

AM  Ba OB  6a^aHA^iHK.aapHHHHr KecnmraH Hy^Tacn ( o , ; 

B D  MeziHaHaHHHr TeHr^aMacn:

2 h , ,

Ulan a 47.

AF  MejxHaHaHHHr TeHrJiaMacn

y = = 2 i r b ( x  +  a'>’

Cy^apHHHr yqpauiraH Hy^TacH 3 °  , -| -j . BC  HHHr TeHr^a- 

MaCH

y - A « ( ^  =  _ ^ )
6y/iraHH ynyH, yHHHr yp iacnra  nepneHAHKy^ap 6y.araH FF'  HHHr 
TeH r^aM acH



-I!to NBif HH ( Z ) HdBI/\LBWIJHX BWWBk JHHH A BH X  HBJHU'BdHXHBIf 
-HB BJIfOH HH z&> BH ’ d) ‘ gHI/Ag HtfBWBdBtf HhHHdHg BWBL"JH3X

<S) 0 = z&2/ —  '&
B t f i f o k  Xg

■Z(f —  Zv  UIS i( +  zt  SOD X  =  z&>

‘ ld —  U(S A +  lX) SOD X  =  l ffl

: ( 8i/ irXBIH) HHT-K ‘ HHDirXg

< l )  0  =  E*  Ba 0  =  * i

HdBI/BKBI/JH31 BHldBMDHk HJB'E'l/'Ok SlfBWdOH 
JHHHdBfMHSHh H d j A x  B9 f j y  BH H B Jim dag HBXBgDHH BJH3
-BW3XDHD dBITBXBHHl/dOOM HI/’H B hdX gH d jX x ‘ >IHL'HBI/’h M EBdBcJ)

•HtfBIfDM gHITO HBI/Hg IfA ^  bMdhX BH £3X BJlTBD 
-Mew  BS HtTBEBMxXX HBfflHHdBJKBg HHdBinfBJMB MHXBN3XBW BhHXw 
-dng troxaw Xg h b j i/bxb gatr httoxdw  raBi^HJirag BwxdB^DH^i

•dBratTBXHdoi H HBKBHOkXw H B J f X g  

WHEOtf BtrHXDX JHHHX ‘ g H x X i  BtfdBEBH BHHJHHHDBDDOX t fH w X w X  

JHHHMHEHh HBJITHX BU'OCjW HHXg Bd jH XD  BH dBI/'H'E'HBI/'HJlfDg BIT 

-BMHdBx 0  =  ^  d o d n g  b i i b Md h M h h h d b w b i a i h 9 x  j h h h Mh e h i i  i/b h h b  

JHG B'C'dBinrok H B f H X g  •H'C'BfXg HHMwXw m n d B ^ H h  dBITBDOirXx 
H H w X w X  HEq.Bg B t fH D H d jXx  dBtfX  ‘ l lBWFO B jdogH Xa-G  HHHdBITBDDOX 
$HOXdX x  JHHHdBIfBWBirJHDX HBJirHM BffO({)H HHdBirMHEHh X W

-dBinrok HBJirHdHinMax BtrxHirdHg MHEHh b iiDh dug xXbh hX>j

H t fo x a w  m v iT H J ira a  vw xd v> iD H > i le  §

d V l/ 'V J L V H H U 'd O O H  

H I fD H H > K d H 9  'H t f O I H W  m V IT H J l i ’H g  V W l d V ’M D H M

g o  g  n h n n m  d s

L J -  &'Z2-&'-T2;&3ZI:4



•HtfeifHdHITI
-IIOJ. BJHhgjCtoX mH>IHh QBIfpODHk HHIHBHHKdsJ.SH' Kg BlTHDBtoHdBX MlIIBty\J *

( 'HHDI/'HdXH 9BH H 3) •H'E'BXBXlAH HHHJHIfHBJXS B'CMhE 
-Hh H d jA x  d n 9  jhhhbxM Ah BirBhA h b jith x^ b  B t fB iv a d o a x  bog A 9

0 =  

*

m
qv — zu v  — q

e
v  -

I —  ‘0qv  u

:MH<£oaAw BJBi/Awdocf) ( 01)  HBJimdBMHh Btf f z  §  

VZ « Z
qv  —  zM v  —  q

: KtrBHBtfMHHB HEBHdBH JHHHBHBIfHB HMmBX HJJ9 HDBXMAH 
HBJHIHD3>I JHHHdKI/,AHHtfH3Ild9H HJHIfBk HBV ( g )  BH ( g )  ’ HlTBirAg

f e )  { - r - + ^ ) - r -  =  f - «
HDBWBI/MH3X JHHH

,3 3  h b jitA g  dHi/AMHlTHandaH BJHOBxdA jh h h A  ‘ HAhA HHBJirXg

2/ | ' ( v  +  x )  =  /C

H3BlVBi;JH3X JHHH g y  raB m xA  B JH A m  'HlTBL-Ag

(Z )

'xnem ndjf}£



-H tfHaudau Am  zv e a  l »  dei/dKiyAHHU'Handau HBJirndHm Ax b j  
-dBirMHEHh n d iA x  (^ ) ‘HB'c'Hmog dBirBXBHHirdoo>i zd Ba %d BtrdBi/Ag

. .  , .  ,  , .  l a + l v y tzd —  ‘ b u is  A 4 - zv s o o x =  . ■zn

la+  ly a
lld — ln uis X +  ' »  s o d x =  ~ 7

:SHIMBdHXir9H’
BJtfOk W BW dOH HHdBfBNBI/JH3X HBJtfHdDg HAhA mBI/MHHB HK 
- A g  •HtfBIfAg BhBMmOg HDOHaBH JHHHdxSWBdBH q  HJBtfBPiBFJHDX.

(9) o = zm  — ln
B'n'irok A g

j  zO +  +  x *v  =  zf l  

\ ilD  +  6lff +  x lV  =  ln
:HHT-K ‘ HHDI/Ag HdBL'BN 

-BI/JH9X HJBirmHHHdAH IJHwAwA JHHHdBI/MHEHh H d jA x  HBJIfHdsg

( t )  0 =  Y? Ba 0 — 77
‘ HHtflJBIfHM EBdB(J) HtTHg 

•HtfBIfHM BtfO(J)H HHHdBITBDHdx. 
->I3DDHg JHHHMBhdAg BXHXHH HBJtfAg tfHOOk HBVdBIfMHEHh H d j^ X

0 =  z4> Ba o  =  lA>
dBf^H EH h H d iA x

0 = zd> -f- Tti> Ba o  =  ! i  —  l &
:Bl/HBJBdBM

B J H A g  •HlTBi/’X g  z$ —  b'd'hbji/,A 9  I —  =  q e a  b ITh ex
-v &9 i -f- =  q ‘ HBwaff u is  +  =  u is  ‘ BOifXg j  +  =  q d E J y

•h h h w A w mBirMHHB
HHBtfBDBW gBdBk BJdB IfAg ‘ HtTBI/Ag XBgoAw BtTHHBJIfAg BTTHH
-o w o x  HhHHMHH jh h h A  n m o g  dBirBXBHHirdooji Ba bIThhoivox d n g  
JHHHMHEHh HdiA-I- BXMAh HH'LK ‘ em ro k  HDMB B3 HH(|)HBJM B^ODBK 
HBJirAg BhBMMHEHh H d jA x  hbVexM Ah A BtTHBJirAg b IThhow ox d n g  
JHHHMHEHh H d jA x  H m og  'dBITBXBHHfdOOM HBITHg bxMAh ‘HHwAiz-cLBVV 
‘ HBlTHOWOX HhHHHHJ/j ’HtTBtfAg tJHCfmBW B'E'HBJI/’A g  IfHX dBk B3 

xBgDAw B'D'HBJirAg ira x  d n g  H dB ifBdom n jh h h  yy v iV  Ba NW  ‘ 9 Hir 
-A g  Mnii-jog BJHdBi/BdomH jh h h  bh ^H(J)oaAw b j  (g>
bds A g  -h h h w A w H m nirAg h h (£>hbim h m s  xBgDAw q d xaw B d B jj

’ HtfBimM Bl/0(f)H HHHXBg. 
-DHH JHHHHdBfDAHHD HdBIHIBhdAg HBJXG I/HMIIIBX HBITHg dBtfMHE 
-Hh HdjA-L ( l )  JHHHMHEHh H d jA x  H iraiHJax b jxbw hhM  H B J Iffldag  
b j  q  :ndxaiVBdEU q  b V b n b f jh d x  q = z&q —  HBim g jh h h A {J ]

SSI ngoiaw mvvmrag vwidviion)j §



(o\ . q U]S _  ,NW
Kh) uis m w  *

‘ j iB w a f

‘‘d uis w s  =  ,N1M lId u!s WS =  N W  
: Birds it

-HBhdXghA H irH BhdXgH diXx S/NW  BS SNW  B'Cirok Xg ‘ b oh h it 
- h X £BdB(J) HBi/ng g n id B x  HdBifHBhdXg h b j it h M i/h h iiib x  mbit

-H g dBtfMHEHh n d iX l  Ba g y  JHHHMHEHh H d jX x  tQQ d B jy

■§p VVV/JJ

. T N W  =  JfL ==2/
N W  l* *

h h <lb  ‘ (6 2  §> 
IB d o g H  HB'C'dBI/BC^ODBW BhBJdBI/^HEHh HdJ^X ( l )  HBtfEXMXH ( lX ‘ lX )
Yj  H *ed x B re  Ba XBdXo JHHHdoBX X g  h jb B 'h ow ox  HhHHHXH 

zd  — ! z> ujs Tif +  5b sod xX
Id — 'r  Uis !|f +  T»  SOD lX lA ^

:HBtr (z) nXhX  JHHHXni ‘ xBdsH  HmHdHXHBir 
-XBOHBM HH (z ) HdEL'BlBHHtfdOOM JHHHX BtflfOk X 'EOHHIfO EXM h 
( l X b r )  iv  d o d n g  BirkHEHh H d jX x  Xg B irdB Jy 'HHOiz-Xg toHEHh nd 
- jX x  d o d n g  H ifm edE k b je x o b V  (zj tJO  ‘ xm ryB im M  EBdEtJ) nXhX 
niBirMHHB hhXcj ‘ dHl/BJe b jo h 'le w  x H d x a w o a j HHinro bdg dxaw
'BdBU q HJB'C'BWBITJHaX (z)  ’ HtfBI/'HM BtfOC^H HHHWBtfJOg dBI/MHE 
-Hh H d jX x  HBJxX HEI/HOBXXXh HBJmH03X OdBEX JHHHdBI/’MHEHh 
H d jX x  0  =  Ba 0  — :BlVBirjH3X ( 6) XBWa'JT' •Hl/BdHXHBI/XBOH

dm vivm gd oox  nvaunxdnq- -ngoiaw mnvmvag vwidn’xan'yi
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KyjiHp/iapHMHr a6cu,Hcca y ^ H 6HJiaH TarnKH.fi 3TraH SypnaKJiapH. 
Ket iH H TH  T e H r ^ a M a ^ a p a a H  S h p h h i h c h h h  H K KHHHHcnra  6 y ; i c a K :

//,!/■,2 , d2
i r -t  n 2 __x  co s  ctj -j- y  s in  ott —  /?,

ckh

U ^ V A \  +  B\ x  cos 3= +  y sm “ 2 -  P i '

UiV a 2+ B 2 sin [3,

sin B,

6 k h

£ k h

Ui V  A\+B\

Ui __ VA\ +  B\ S|n

^  ~  VAl  +  Bl ' s lF ^  ’

(})apa3 i^HJiHHca,

2

V A  +  ^  

V 4  +  4
=  x

(7 >
t/2 s in  p2

I llyH H H r 6H^aH 6 y  ^o.fiAa n a p a M erp  k: ^aMOH CHHycfiapHHHr 
HHcdaTHHH X K03(})(j)HUHeHT SHJiaH K ynafiTM acH ra  t c h t a h p .

3. <J>apa3 i^H^aft^HK,

<71 =  0, f /2 =  0, ^3 =  0 ( 8>

y n r a  T y r p H  h h s h ^ h h h t  i^Hc^apTM a T e H r ^ a M a ^ a p n  Syf iCHH.
B y  T y rp n  HH3H^./iapAaH aBBa^irn HKKHracHHHHr y 3 a p o  K ecH iu - 

raH H y^TacH AaH  yT raH  ^ a p  ^aHAaft T y rp H  h h sh ^ h h h t T eH rjia -  
M aCHHH

k\U\ k2U 2 =  0 (9 ^

TapH ^aAa 63hhi MyMKHH. X y c y c n ft  j^o^Aa, a ra p a a  S ep n ^ raH  y n a -  
;ia T y rp n  HH3H^^apAaH yqHHHHCH aBBa^rH HKKHTacHHHHr Ke- 
CHiuraH HyKTacHAaH yT ca , 6 y  ^o^iAa (9 )  TeH r-iaM aA arn  kx Ba 
k2 y3 rap M ac  coH^apHH m yH Aaft ^h^ihS TaH.na6 o^ h u i M ym khh- 
kh, HaTH>KaAa yqHHHH T y rp n  mh3hk j?och^ Sy^icHH. B y  3ca ( 9 )  
reH M aM aH H H r Han to m o h h  U 3= 0 TeHn/iaMaHHHr nan to m o h h -  
A a n  cJ)api^H y3 rap M ac  KynaftTyBHH Sy^HuiHHH eKH I hh HO^ra 
TeH r C y^M araH  y3 ra p M a c  (J)apa3 Kn^iHHca

kxU x -\-k2U 2 =  lU 3
aflHHHT MaBH<yAJiHrHHH K y p c a T a A H ; ( / )  h h  k 3 Sny ian  6 e ^ r n -  
Jia6, KeflHHTH afiHHHTHH

ktUi +  ktUi + k 3U 3= 0  (1 0 )
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e3M H  MyMKHH. PaB iuaHKH, aKCHHqa, a ra p A a  ku k2, k3 y 3 ra p -  
Mac coH^apHH iuyH Aaft jaunaQ o jih iu  MyMKHH 6 y jic a , HaTHHOAa 
<10 ) aflHHHT ^ o c h ji 6y^ ica , SepHJiraH yqa.na T yrp H  q H 3 H o a p  6np  
Hyi^TaAa KecHiuaAH.

B y  HaTHH<ara acocviaHHS, reoM eTpH H AaH  Ma-wiyM S y^ ra H  6np  
H eqa  TeopeM aH H  KHC^apTMa m c t o a  epaaM H  6H^aH f o h t  A ap a - 
jK a^a  eH rn ^  Ba ^y-aaft h c6 o t  ^ h^ h u i m y m k h h .

<t>apa3 ^HJiafl^iHK,
cpi=-0, ? 2 =  0 , ? 3 =  0

y q 6 y p q a K  TOMOHJiapHHHHr HOpMa^b TeH r^aM a^apn  6y^CHH. B y  
^ o ;m a  roKopHAa K y p c a ra ^ ra H  TeKu iH pH iu ra  MyBO(|)H^ y q S y p q a K -  
h h h t  h h k h  S y p q a o a p n  6HCceKTpnca;iapHHHHr TeH r^aM a^iapn :

Ti — <P2 =  0,

?2 —  ?3 =  0,

<P3 —  T l =  0

6>MaAH. B y  T eH r^aM a^a p  qan  TOMOH^iapuHHHr h h f h h a h c h  aflHaH 
Ho-nra TeH r, ht ĥh  6 y  ^OJiAa, K )KopHAa i^H^HHraH M y^O KaM ara 
MyBO(})H^

kt =  k2 =  k3= \

<f)apa3 k h ^h lh  m ym khh; 6 y  3ca %ap 6up yidypH.aKda hkkh  6yp- 
KdKAap 6uccei<mpucaAapuHUHZ 6up nyt^mada KecuuuaHAiuiim i 
Kypcamadu.

3Ha.H, yq6 yp qaK H H H r 6H pop  h m kh  S y p q a rH  SH CceKTpncacH- 
h h h t  Ba 6 y  6 yp q a K K a  ^ym H H  6y^iM araH h k k h t b  rauii^H S y p q a K - 
jiapHHHHr TeH rjiaM a^apHHH Ty3aMH3, M acadam

cpi —  <p2 =  0,

?2 +  ?3 —  0,

<Pl +  ? 3 =  0.
KeftHHTH TeHr^iaMaHHHr HKKa^ia to m o h h h h  —  1 ra  KynafiTHpHS, 
c yH rp a  yHHHr qan  to m o h h  aBBa^rH h kkh  TeHr^iaMaHHHr qan  
TOMOH^iapn SH^iaH i^yu iH ^ca, S h f h h a h  afiHaH H o ^ ra  afwiaHaAH, 
5h>hh 6 y  ^ o ^ A a

£1 =  £ 2 =  +  1. k3 => —  1.

LUyHHHr 6h^i3h x,ap 6up yiOypKCiKda 6upop ukku  6ypKazuHunz 
6ucceKmpucacu, 6uacih y 6ypKa,KKa qyuiHii 6yAMazan ukku  
mauih(u 6yptCLKHiiHZ 6ucceKmpucaAapu y3apo 6up nyifmada 
yipauiadu  ( m a o  4 9 ).



H0BWBI/MH3X JHHHMH£
-Hh H d jA x  BD'HdBU'BXBHrt'D'dOOM xdBHSff 'HBtfBDBW 'HITBI/hM BOC() 
-HH BDHHITHM EBdB4) \ —  ̂ HAhA m HxA BJHdBITBXBHHtrdOO>I xdBJi 
-3 tf HBl/dBirBXBHHirdOOH HirOHH5KdHQ ‘ BhHHDHy ,HE'BimM KO({)H>I

B D fH dH im BKIfB  HBI/HQ dBtflBQOHH -A ‘ HH A lX HJBtfBWBIMHBX
A X

‘ HAhA mHIfflM HfDHHHCdHp HHBWBIMH3X HBJI/’HdaQ B’D'HdBI/'BXBH 
-HtfdOOH xdBHS'D' ‘ BtTirok A g "£HWHBI/'HJI/‘3 g  BirHOBkHdBX  ̂ 'A ‘ x  
BAH30H3Q HHHdBI/’BABHHtTdOOM HI/DHHJKdHQ JHHHBXMAH HtfHg

■HtfBirAg A =  ,A lx  = , x  ‘ b o h h i/h M
'€BdBCf) 1 = / ?  W  ( l )  dBJB ‘ BtrXBMHMB^ ‘HHJmAlV m HxA BJHdBITBA 
-BHHVdOOM AdBHair xMBHBWBk HBirdBirBXBHHVdOOH HtfDHHScdHg

'M m S g

‘ BOHHI/hM EBdBtJ) 9 = /  ‘ g i  =  ,X ‘ g  =  J  ‘ BVirok HBJtfAg

z =  A ‘ s =  x
HdBirBXBHHl/dooM xdBH3ir j h h h b x MAh ‘ h b i/b o b w  ' h h m w A iv mHd

-39  XBWHHM JJHd$HXXH BJHdng HB'C'HOD J  \A \ x  BtfBhA BffHBJBd 
-BM BJ ( l )  'HtfBtfSH BJBPldOfJ) HlfOHHJKdHg HBIfHg HWB'C'd3 dBtfBA 
-BHHtfdOOX Ag HDBKBI/\IH3X JHHHMHEHh HMHAh ‘ Ht/BITHyS'D’ HdBl/'BX 
-BHHtrdOOH HITDHHJKdHg JHHHBXMAH dBtfHOD j  \A \ x  gB tfH A g

< I )  • £ = *

HHq.K ‘ HHDirAg JH3X EJndBI/BXBHHVdOOM
xdBH3tf A lx  jh h h bxM A h  HXBgoHH BJHDHhHHhA jh h h h ob xh ju ih  
HhHHdHg HBirdBI/A ‘ HMHHDL-Ao dBtfHOD HBlTHAm J  \A \x  ‘ mhu- 
-HBirHM EBdB(J) -HtTBdHXirSM HHI/HBIfAM BhHAwdHg mHIfHM BtfO(j)H 
HBXBgDHH BJHhaAdBJEA HhHHhA d o d n g  HHHdHg dBk HB'D'HdBIf 
-BXBHHtfdOOH A 'x  JHHHBXMAH HJB'C'HHL'OHMSX BtfdBIfxMBa HEq.Bg

dVirVXYHHtTdOOM HlfDHH>KdH9 ZE §

•HtfBifAg xogoH  B w sd o sx  HBi/ng j h h h A i i i  Ba Htr 
-BHBiryB BJIfOH HBHHB BJKHXBH ‘BOtfHIIlAM BdJHAo ‘ gHdHXyBHAH BJ

l ^SO O  =  E#  ‘sy  SOD —  zif <ZV  SOD =  l #

HBim g gnxdB x HHdBifB w b i/m h s x  ( g )  Ba ( g )  ‘ ( t )

<£ ) 0  =  « 4 i f “ - * 4
'  '  w sod

dvvvivnngdoox nvjHriMdng gg §



(5) -«4

HdBI/’BWBIf
-JH31 JHHHdBimHI/’tfHBtfBg sg sy  B3 zg zy  m B m x A  BJhAiJ] ‘ HtfBI/’Ag

( ! )  0  « . 4 - £ * ” - * 4
' l/ u ey  soo

H0BHBITJH3X JHHHXHI/'l/HBI/’Bg l# V  HAhA  JHHHAm

lzy  sod  = ui s

‘ V  SOD =  Tg' UIS

iB t/dein iBhdAghA  lg zy ly  Ba ey lg ly  ‘M n ^ o aA H  BJi/’HBfn

■ ms
uis *»

BffHAg ‘ h ITbi/Aq

q  =  84 ^  —  B4
HDBWBITJH3X JHHHXHI/'ll'HBI/’Bg lg xy  ‘ BDHHl/’ 

-n k  £BdB(|) ^  Ba *{j HdBIT>IBhdA9 HBJ1G I/HHIUBJ, HBI/’Hg dBI/’HOWOl

OS ™ vm

zy ly  b s  * y ly  j h h h h h i/,1i'h b i/'B9 lg ly  d B j y  ’ ( o s  irxB m ) HHDi/Ag

0 =  84 ‘ o  =  54 ‘o = , 4

HdBI/’BWBI/MHai qiTBHdOH JHHHdBI/HOWOJ. 

* V lV  ‘2V ZV  ‘W  BiTMBhdAghA ey zy ly  ‘ x h i/’ ĵbi/’h X £BdB<j>
’ SHWBimM lO gD H  HHHJHI/’HBJniHDDM BVBXMAh  d w g  JHHH 

-HdBi/’HHi/’li'HBi/'Bg X B h dAgh A  d u g  dBk BtfHHdA itodhw  HhHHMNi/j

dvvvimngdoov nvmnxdng "ngoiaw mmrmvag vividoUjn^i



128 l(uci$apTMa deAziiAaiu Merodu. BupoKiiHCAu KoopduHaTaAap

Ax +  By +  C =  0 

6 y;iaA H . B h p >k h h c ./ih  K oopA H H aTa ;iap ra  yxH iii y n yH  x  Ba y h h  

-y- Ba y H H c 6 a T ^ a p  6n^aH  a^iMaiiiTHpaMH3:

^ T + ^ f  +  c  =  °>

£KH

Ax  +  By +  Ct — 0

r y r p n  HH3Ht{HHHr S h p ikh h c^ h  K00pAH H aTa;iapAarH  TeH r^aM acn  
6 y^ a A H . TeH r^aM aH H H r y3H S yv ica  x ,  y ,  t ra  HHc6aTaH 6 n p - 
WHHC.AH.

3 h a «  6hp>khhc^h KoopAH Haia^apAaH  ^ap  6hphhh aftpHM 

)$o./iAa HO^ra TeHr;ia6 , yHAaH ^ o c h ^  6y;iraH TeH r^aM a^apHHur 

reoM erpHK MaT>Ho;iapHHH TeKniHpnS KypaM H3. M a u iy M K H  x  =  0 
TeHr^iaMa y yi^HHH Ba y =  0 reH r^ aM a  x  yi^hhh H^OAa ^H^iaAH. 
JieKapT  KoopAHHaTa^apHra yTHiiiAa t =  1 Sy^HUiH  KepaK 3ah . 
LUyHHHr ynyH  t — 0 TeHr^aMa AeKapr  KoopAH Haia^apHAa 1 = 0  ra 

aitaaHaAH. B y  sea neKCH3 y 30iyiaiiiraH Tyrpn h h sh ^ h h h t t c h t -  
.naMacH 3ah (§  19). .HeMaK, 6hp>khhc;ih  KOopAHHaTa y o a p n -  
AaH HKKHTacH aBBa^rH x Ba y y ^ a p n  6y;ica, vh h h h h ch  qeK- 

CH3 y 3o o am raH  Tyrpn MH3H^AaH H6opaT.



BATj3H a ^ m a l u t h p h l u j ia p

L*r ■
§ 33. TyFPHByPMAKJIH KOOPflHHATAJlAPHH AJIMAUITHPHLU

B a t 3H reo M ex p i iK  Maca./ia;iapHH TeKii iHpH ii iAa dn p - f in pH ra  
HHc6aTaH Ma-wiyM MyHocaGaTAa 6y ;iraH  6np K00pAHHaTa;iap 
C H deM acH AaH  G oiu^a CHCTeMara yTH iu ra  T y rp n  Ke;iaAH. Mk.}hk 
TeHr.laMacHHHHr KypHHHinn yMyM aH y  h h3h k h h h t  KOopAHHara- 
j iap  cHCTeMacnra HiicSaTaH ypH H ra  6o m h ^ a h p .  IH y H H i i r  y i y n  
6np  KOopAHHaTa^ap cncTeM acHAa TV3H^iraH hh3hk Tenr^iaMacH- 
h h h t  KypH H H ixiH  h k k h h h h  K O op A H H a T a jiap  c H c re M a c H A a  yM yM a H  

C o m ^ a q a  Sy^iaAH.
KoopAHHaTa/iap a/i-

MaUITHpHUI H3TH>KaCHAa 
6 ep n ^ ra H  TeHrjiaM aHHHr 
K y p h h h u ih  i^aHAaft y 3 -  
ra p H in n H H  6 h ^ h u i y n y H  

H yK TaH H H r HHrH Ba s c k h  

CHCTeM a^apra HHc6aTan 
K oopA H H aTa^apn  op acH - 
A a rn  MyHoca6aT^iapHH 
6H^HHira T y rp n  Ke^iaAH.
B yH A a fi MyHOcaOaTJiap 
K o o p A H H a T a j i a p  a a - 
M a U I T H p H U I  (J )O p M y -

a a a p h AeiiH ^aAH .
< jT y r p n 6ypHaK^H k o -  

>pAHHara^apHH a^M am TH pnu iAa 
<yflH AarH ^apAaH  n 6 o p a T A n p :

-186

acocaH  v h  ^ o ; i  6 y ;m 6 , y ;ia p



\iVV03 randHinM ax HHdBi/’Bi/’BDBW HBJHBi/Mog HBi/ng niHdHxmnwi/B 
dBI/BXBHHtfdOOH M odng. ’ HlZ'BI/’3H H d iA x  BJmHU-O HHdBITBL-XwdO({)

f 50 SOD ,/C —  »  UIS ,x  =  /C
( f i )  I
v/ 7 I n u is ,/C - f  n SOD pc — x

BJHHdA JHHHdBI/X
‘ gudHxmBWL-B HBi/ng (,<C— ) hh ,A  BirdBi/BirXwdocJ) (8 )  Btn/’o k  A g  
‘ BDtfOM gH irXg HmdBk-BNBdBM HdBI/’mHI/’BHAB JHHHdBlrflA f t o  RH 
d o  BtTHBjraBirdHg dBi/MA ,x o  x o  ‘ HHBDi/’A g  ijBtrHAm HHdA 
HBXBgDHH BJBN3XDHD A q x  JHHHBN3XDHD ftO  ,x  HJHK dBJ\r

•H tren i

-Bi^dHg HBI/’Hg h!hA &q  hMA ,/Cq ‘ B'n'HBjmBi/’dH g H B ra g  x o  hh<lb 
‘ BtT’HBJI/’O HHHHdX HJI/’BaBB gHXHBM HtoA ,XO  BtflTOk A g  ’ HlTBI/Xg 
L-Haok HBirmHdHXHBirgB BXMBhdAg »  BtfmHi/’BHAy xB goAw  B’n'Hin 
- o g  dBI/’BXBHHU'doOM (HHHMA XO  HM9) HHBW3XDHD AQX  HMDG —  BW 
-3XDHD ,&0,x  HJHK :BtriTOk HhHHXHH HBJITHdAjT ‘ BWXBI / ’ D g

’XBdogH HB'D'dBfAm HdBifBirAwdocf) irok  h i iHh j ix h

»  sod ,/C 4-  »  ui s  ,x =  /C
(R) '

EUJS ,/C —  E SOD ,X =  X

:HffBMHh
gwiraH dBi/’Bi/’Awdocf) HJBtrHHAk ‘ xBDyAk b j  ( g )  hh (/ )  bb ( 9) 

f • » u is  ,/C =  *> u is  yViV =  Ntf  

\ ln SOD ,/C »  S O D y y i y  =  

rBVMBhdAghA / v & W  «A h A  jh h h A h i  •dKi/AHHtfHaudau b j
-H d H g-d n g  HdEITHOWOX JHHHdei^A HXHAh ‘ HtTBI/'Ag JH3X BMMBhdAg 
v ----- £ )0N  HJBhdAg / \ w #  JHHHHBhdAghA Hi/’H B h d A g H d iA x

p » u i s , x -  =  ® UIS/VO =  £ W

\ SOD tx  =  v SOD /VO =  £)0

iBTTMBhdAghA /v& O  Hiz-HBhdAgHdjAjL • 

W X +  b N  =  W ti  +  d d  = d W  =  A

lN d - b o - b d  ~ b o = d o = x
:5iH<|)oaAK e j r a B m  ’ ehkbebm xA  HHdBi/’XHEHh £5^  

Ba ‘ gni/’Hto w a m m iB u  BJudBirkA BXBHHtfdooM hbitbxMAh jv

(t0  ‘ / - A W  \x  =  N O  i-6 —d W  ‘x  =  d O
h h i k  ‘ HHoirAg (,/C \x )  HdBi/BX

-BHHtfdOOJi HBXBgDHH BJBW3XDHD HJHK B8 (/C ‘ r )  dBITBXBHHtfdOOH 
HBXBgDHH BJBW9XDHD HMDG JHHHBXMAH ]/\[ ‘ XHI/’IJBI/’HSi £BdB<J>

(S)

l£[ mndmmvwvv nydvvvivyngdooy nvxvhdfigndjfix ’gg §



'EHNBHOX HIldBIALBgBDOHAw HJBtfKDBdO HdBIf 
-BXBHHtfdoOM HBXBgDHH BJBW9XDHD BlfBMMH JHHHBXMAH j y  dodHQ 
HJBtTMHfDHHaX ‘ g i lt fHM £BdB(f> HBJITHdaQ HHM BhdAg A g  'BO(j)HM 
boitA q w A it ib w  MBhdAg »  H J iifB k  HAhA H m nirAg Mh h b  HHdA
HBXBgDHH BJBIV3XDHD HMDS JHHHBW9XDHD HJH]^ •HHDL'Ag »  MBh 

-d A g  x o , x  HJBlTHDBdo HdBirMA BDDHtiDgB BI/BMXI4 - (g g  i/MBm) h h d  

-L-Ag £O jX HDHJHB Ba S.OX HDBIU3XDHD dBirCXBHHtfdOOH HMDg 
, • BhHI / ’ d A x  I l d B i r m H f B H A y  J H H H H d B l f k X  B a (j H H

- A w A h d b if in o  g  j h h h b m s x d h d

•H t f lJB f

B If B M M H  ’VObC -Z

-^BD HHHhAM eA  dBL'A 
w sk  BV irok HBJirAg hl* 
-MBhdAgMnraHuM HdBVBW 
-9XDHD dBtfBXBHHirdoOM 
‘ BtTHBJBdB^ BJIfMBrn-^g 
Ba BJHmHIfHdBMHh JHHH
-dBirBifAHdoc{) A g  -xBd 
-o gH  HBl/dBifAm HdBirBir 
-AwdocJ) t-ok HhHHdng

(8)

'zs ™vm

:Hl/BMHh gni;3M BifAwdodj) HB'CHAg hbdodb b j  ( z )  bh ( j )  hm$

' X D  +  d W  =  b d  +  d w  =  b w  

‘ci d  +  n o  =  b n  +  n o  -  S o
MH({)OaAw BJL-MBm 

(■Z) 'A = d W  \x — d D  lA  =  t )w  lx= b O
HHSLB ‘HHDIfAg \ x )  HBXBgDHH BJBIM9XDHD HJHB B3 

(X  ‘ x )  HBXBgDHH BJBN3XDHD HMDS HdBtfBXBHHl/dOOM JHHHA 'QUV
-Ag H B JfH dag  bxMAh jy  d o d n g  b!/mhi/'dhm3x ‘ HHi/gBifflM £BdBcj>

( i )  'q =  D X ‘v  =  v o
HH<LB ‘ HHDtfAg bI/b x MAh  ( q ’■v) 

HBXBgDHH BJBW3XDHD HMDG HIHOg JHHHBH3XDHD HJHB ‘ MHI/’HBIf 
-hM £BdB<J) 'BO(f)HM B D fA g  wAlfT-BH HdBITBXBHHtfdOOM HBXBgDHH 
BJBW3XDHD HMDG JHHHHmog BH3XDHD HJHB ‘HAhA H m H IfAg MHHB 
HHdA HBXBgDHH BJBK3XDHD HMDG JHHHBW9XDHD HJH^ ' ( j g  I/MBIH) 
HHDIfAg A D j X  BW3XDHD HJHB Ba & Q X  BW9XDHD HMDg

•f^H X d n g  H d B I / m H I f B H A H  J H H H H d B I f M A  Ba B h  
- H i / d A x  H d B i r m o g  j h h h b h s i d h d  b i t b m m h  ‘vobc -\

d o xrm n d m m o w v v  n e i v g 081



E at3u  aAMauiTupuiuAap

Cy/imnH y i y H ,  6h3 K e j i r y a m a  (8 )  c]x>pMy.na;iapHH a c o c  i^hjihC 
0/MMH3.

3- %oa . H K K a ^ a  C H C T e M a H H H r  C o m  . n a p  h B a  y  k - 
^ a p H H H H r  H y H a ^ H i u j i a p H  T y p ^ H i a .

4>ap33 i<H;i3ft./iHK, x Oy  s ck h  CHCTeMa Ba x 'O 'y '  HHrn c h c -  
TeMa Sy^CHH. ^ H rn  CHCTeMaHHHr C o ih h a sh  sckh  CHCTeMaHHHr 
y ^ ^ a p u ra  n a p a .i^ e^ b  v,vuu\6 O 'x"  Ba O' y" HH3HKJiapHH yTK a - 
33MH3 (ih3k;i 53). ByHHHr H3TH>KacHAa ynHHHH (epaaMnn) 
x nO'y "  CHCTeMa ^ o c h ;i Cy./iaAH.

TeKH C ^H KAarn  G npop M  HyKTaHHHr s c k h  xOy CHCTeMara h h c - 
O a iaH  KoopAHHaTa^apHHH (x , y), h h t h  x 'O 'y '  CHCTeMara HucCa-

TaH KOOpAHHaTa^apiiHH (x', 
y' )  Ba epAaMMH x"0 'y" 
CHCTeMara HHcCaTaH K o o p - 
AHHaTa^apHHH (x", y")  c})a- 
pa3 Kn^iaMH3. $ H rn  CHCTe
Ma COHIHHHHT 3CKH CHCTe
Mara HHC6aT3H KOOPAHHa-
T3^3pn (a , b) Sy^CHH. By 
xo^as (3 ; 4>opMy^3^apra 
MyBO(j)HK

x  =  x  +  a, 

y - f  +  b
(9)

IllyH H H r C h^sh  Ch3 sck h  xOy  CHCTeMaA3H epASMMH x "0 'y "  
CHCTeMsra yTAHK. 3 h a h  SpAaMHH cH creM aAaH  h h th  x 'O ' y '  CHC
TeMara yT3MH3, (8 ) (J)opMy^ara MyBO(|)HK:

x "  =  x '  cos a —  y'  sin a, 

y " = x '  sin a - f  y'  cos a,

Pkh Cy/iap (9 ) rs kvhh;ic3, 6h3 H3^3raH (J)opMy^a^ap Ke;mC 
MH^aAn:

a: =  a : '  cos a — y '  sin a a 

y =  x ' s in  a +  y' cos a - f  b
( 10)

lO i^opHAa MH^apH^rsH (3 ) Ba (8 ) ( j )op M y ^ a ^ a p  (10) h h h t  x y -  
CyCHii ^0^^3pHA3H H6op3T. X a KHK3TA3 a =  0 6yy ir3HA3 HHTH 
CHCTCM3 y i^ 3p H H H H r  flyH3JIHUI^I3pH SCKH CHCTeM3HHHT y ^ a -  
pn ra  napa ;i ; ie ; ib  Cy^aAH B3 6y x o ^ A 3  c o s a  =  1 B3 sin a =  0. 
LLIyHHHr ynyn Cy ^o/iAa (10) $ opM y; ia ; iapH H H r KypHHHuiH



§ 34. Kuumu^6ypHaKAU KoopduHaraAapnu aAMauirupuiu 133

X  — x '  a,

y = y ‘ +  b ,

HtHH (3 )  4 )0 p M y^ a ^ a p  ^ o c h ji 6y;iaA H . A r a p  k h th  CHCTeMaHHHr 
6 o iu h  9ckh  CHCTeMaHHHr C om H Aa 6 y ;ic a , a =  b =* 0 C y^aA H  Ba 
( 1 0 )  AaH (8 )  c})opM y^a/iap ^och/i 6y./iaAH.

M h c o j i . MH3Hi^HHHr y m 6 y  TeH r^aM acH  S epH ^raH :

x -  —  y 2 =  2a ( x  —  y -+- a).

M  (a , a ) H y^raH H  HHrH CHCTeMaHHHr 6 ou ih  cfiapa3 i^h;ih6, s h th  
y i ^ a p  y q y H  KoopAH H aT g y p q a o a p H H H H r  6 n cceK TpH ca ;iapH ra  
n a p a ^ ^ e^ b  6 y ^ ra H  HHSHi^JiapHH t;a 6 y ;i i^K^caK, TeHr^aM aHHHr 
KypHHHiuH i^aHAafi 6 y^ a A H ?

B y  M H cojiAa: h h th  CHCTeMa CouiHHHHr 3ckh CHCTeMara h h c- 
CaTaH koopA K H a ia^ iapH  (a ,  a)  Ba HKKa^ia CHCTeMaHHHr a(5cu.HC- 
ca  y o a p n  op acH A a rn  6 y p q a K  a = 4 5 °  6y./iaAH (3 -  x,on). LLiy- 
h h h t  y q y H  (10) $ o p M y ; ia  6yfiHM a:

x = x , c o s  45° —  y, s in  45° +  a =  ^ x { j / 2 —  ~  y , ] / 2 +  a,

y = x t s in  45° +  y ,  c o s  45° +  a =  i - y  y ,  V  2 -f- a,

6 k h  6 y ^ a p  S ep n ^ raH  T en r^ a M a ra  KyHH^ca:

( ^ x xy 2 — j -  y1V 2 -t- a j  —  { ^ x xV 2 -\ -~  y , / 2  +  a j  =

=  2 a { -  y \ Y ~ 2 +  a),
6 k h

[ x t }  2 a )  ( —  y, V  2) =  2a ( —  y, 1/2 +  f l )
€ k h

Ar,y, =  —  a 2.

§  34*. KHHLUHI<ByPMAKJlH KO O P/IH H ATAJIAPH H  AJ1MA1I1THPHSU

K oopA H H aTa^ap  CHCTeMajiapHHHHr 6 om ;iap H  Typ^HMa Ba yv,- 
^iapHHHHr flyH a^H m ^apH  6 up x h ;i 6 y ;ira H  ><,o.?iAa a/iMauiTHpHin 
4 )opM y^a^apH H H H r T y fp H C y p M a o H  Ba ^ H ftu iH K S y p q a o H  CHCTeMa- 
JiapAa 6Hp x h ji Sy^iHmH TyrpHCHAa Joi^opHAa c\?3 6 y .ira H  sah  
Ba G y  ^ o ^ A a  $opM y;ia./iapHHHr Ky phhhiuh

x  =  x ' - \ -a ,  y  =  y '  - f  b
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Cy^iraH sa h . B y  c })opM y^a^apA a  (x, y) HyKTaHHHr s ck h  CHCTe
M ara HHcCaTaH KoopA H H aTa^apn , (x', y' )  —  HHra CHCTeMara h h c - 
6aTan KOopAHHaTa^apn Ba (a, b) —  HHrn KOOpAHHaTa.aap 6 o u ih -  
h h iii' 3ckh  CHCTeMara HHcSaTan KoopAH H aTa;iapH . I llyH H H r y q y H  
6 y  ep A a  ^y fiH A arH  hkkh  xo/i ycTH Aa T y x ia u ir a  T y rp H  Ke^iaAH:

2 - x o a . H K K a ^ a  C H C T e M a H H H r  6 o u i ^ a p H  y M y -  
M H ft Ba y p a p H H K H r  f t y H a j i H u i ^ i a p H  T y p ^ H n a .

1. <t>apa3 KH;iaft./iHK, x ^ y  KHHUiHKSypnaK^H sckh  CHCTeMa, 
x 'Oy '  KHfiuiHi^SypHaK^H h h th  cn c reM a  6y^CHH; sck h  CHCTeMa
HHHr KoopAH H aT S yp n arH  6, HKKa^ia a6cu,HCca y K ^ a p n  opacH A a - 
t h  S y p n a K  a Ba sckh  CHCTeMaHHHr aS cu n cca  yi<H 6h./i3h h h th

CHCTeMaHHHr o p a h h s t s  y^H  
opacH AarH  6 yp n a K  p 6yn- 
CHH, HtHH

^.xOy —  6, ^ x ' O x =  a, 

^  y'Ox  =  P;

6 y ^ a p  6epH ^raH  xoJiAa 
HKKa.ua CHCTeMaHHHr 6 n p - 
6 n p H ra  HHcCaTaH 
aHHK 6 y^a A H  ( ih 3 k ;i 
UJaK/ira MyBO(J)HK:

^  yOx'  = 0  —  a,
^  yOy'  =  0 -  p.

TeK H c^H K A a  6 n p o p  M  Hyi^TaHH o ./ih 6, y  Hyi^T3A3H Oy Ba Oy'  
y ^ a p H r a  n a p a ;i; ie ; ib  HH3Hiyi3p yTK333MH3. B y  xo^ iAa: 

OP =  x, M P  =  y, O R = X , M R  =  y'. (1 ) 

R iiyKT3A3H  Ox  B3 Oy yi^/iapHra napa./i./ie;ib k h jih 6 R N  Ba RQ 
MH3HK^apHH JrTKa3aMH3. IIla K J ira  MyBO(f)HK: 

x =  O P = O Q  +  RN, | 
y -  M P =  R Q + M N .  | 

H I ai</iAarH ROQ  y n S y p n a K A s : 

ROQ — a, ^rOQR =  - —  6, ^  ORQ  =  6 —  a; 

M R N  y> i6ypM 3KA3: 

^  M R N  =  p, 

I llyH H H r y n yH  ROQ  yn6ypM 3K A 3 :

ypHH
54).

(2)

R N M  =  k —  6, R M N  =  0

R Q _  
OR ~

sill a
Sill (71 — (I)

OQ__ sin (0 — a)
BS OR ~  "sin (rc~6)~
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S y^ ap jiaH :

• ° « = o s i r j f e S r  (3 )

LLlyH ra y x rn a u i, M R N  y n S y p q a K A a :

M N  sin 9 R N  _  sin (6— P) . . .
~MR ~  sin (7i — 6) 03 M R  ~  sin (n — 0)  ’

6 y^ a p A a H :

RN = M R l s $ ^ r y  <5)

B y^apH H  (2 )  ra  k5 'hh6, (1 )  3T.TH6opra o^H H ca, 6m  H3^araH 
y m 6 y  <J>opMy.aa;iap HHi^aAH:

x _  x '  sin (0 —  a) +  y '  sin (0—  P),

y  =

sin 0

x '  sin a +  y '  sin | 
sin 0

(6)

2. K oopA H H aT a^ap  CHCTeMa^apHflaH 6upn eKH HKKa^iacn r y r -  
p H S y p H a o H  6 y ^ ra H jia  (6 )  cJ)opM y^a^ap 6npM yH H a c o a A a ^ a m a -  
a h . M aca^ aH , 3ck h  CHCTeMa T y r p n 6ypn aK ^H  6y ^ c a , 6y  ^o/iAa: 

6 =  y  , s in  6 =  1, s in  (6  —  a ) =  c o s  a Ba s in  (0 —  p ) =  c o s  p S y jir a -  

hh y q y H  ( 6)  4>opM y^a^apH H H r K yp h h h iiih  K y ftH A a n m a  6y.naAH: 

x = x '  c o s  a +  y '  c o s  3,
(7 )

y = . * /s in a  +  y 's i n p ,  

A r a p  h h th  CHCTeMa T y rp H S yp q a K ^ H  6y ;ic a , 6y  ^o.nAa

P =  ~  +  a, sin  p =  c o s  a Ba s in  (6 —  P )=  — c o s  (0 — a) G y^raHH

y n y H  ( 6)  cj)opMy./ia;iapHHHr Ky phhh iuh  ^y ftH A arH n a 6yj\&m:

x '  sin (0 — a) — y '  cos (0 — a) (
X —

sin I

x '  sin a +  y ' cos a
y ~  — in rff—

(8)

Arap  SyHHHr ycT H ra  s c k h  CHCTeMa ^aM  TyrpH SypM aK^H  
6 y;ica (AeMaK, HKKa^ia CHCTeMa *aM TyrpHSypqaK^H 6y^ca), 6y

^ o ^ A a  6 =  4  G y^raH H  y n y H  (8 ) HHHr KypHHHUiH KyftHAarHHa
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6 y^a A H :
x  = '  x  cos  a —  y s in  a, 

y  =  x '  s in  a +  y ' c o s  a.
( 9 )

3 - x;o a . H K K a j i a  C H C T e M a H H H r  B o m j i a p n  Ba y ^ _ 
j i a p H H H H r  i l y H a j i H m ^ a p H  t v p j i h h a .

1. <t>apa3 KH^iaft^HK, xOy  s ck h  CHCTeMa b x 'O 'y '  h h th  ch c - 
TeM a Sy^CHH. H h th  CHCTeMaHHHr SouiHAaH  sck h  CHCTeMaHHHr 
y^^apnra napa^^e^b kh^h6 0 'x "B a  O'y"  HH3HK^iapHii yTKa3a- 
MH3 (u ia M  55 ). ByHHHr HaTH>KacH,na ep/iaMHH x "o 'y "  CHCTeMa 
X o ch ^  6y^a/iH.

TeK H c^H K AarH  6n p o p  M  HyKTaHHHr sck h  xOy CHCTeMara 
HHc6aTaH KOopAHHaTa^apHHH ( x ,  y ) ,  HHrn x ’O’y '  CHCTeMara 

HHC6aT3H KOOpAHHaTa^apH- 
hh (x', y ' )  Ba epAaMHH 
x"0 'y "  CHCTeMara HHc6a- 
TaH KOOpAHHaTaJiapHHH ( x " ,  
y")  (|)apa3 k h ,/i 3 m h 3. $ h th  
CHCTeMa 60UIHHHHr SCKH 
CHCTeM3T3 HHC63T3H KOOp- 
£HH3TajiapH  (a, b)  Sy^icHH. 
B y  ^OJiAa (3 )  c j)opM y;ia ra  
MyBocj3HK:

X  =  x

y — y"

a,
b.

I llyH H H r 6h ji3h 6h3  sck h  x O y  cH creM saaH  epASMHH x " 0 ’y "  
CHCTeMara yTAHK. 3 h a h  ep A 3 M ra  cn creM aA aH  h h th  x 'O ' y '  c h c -  
T eM ara  yT8MH3. (6 )  (J )opM y ;ia ;iap ra  MyBoeJjH^:

x '  sin (9 —  a) -f- y '  sin (0 —  fi)
X  —

3'" =

sin t)

x '  sin a +  y ' sin [5 

sin6

MaTH>K3Aa x "  Ba y"  HHHr HcjDOAa.'iapHHH aBBa^rH ( 1- x o j i )  
(})opM y;ia ,/ iapra K yn caK , y n i6y  yMyM HH <})opMy./ia./iap K e^H 6 h h - 
Ka^n:

x '  sin (0 —  a) +  y ' sin (0 —  p)

X ~  i iF fl a.

x '  sin a +  y '  sin | 

sin  0
b.

(1 0 )
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B y (J)opMyjia^ap 3Hr yMyMHfi 6yjm 6, K>KopHAa HH^apn;iraH 
>5aMMa a^iM aiuTupm ii (J)opMy,/i3Ji3pH 6 y^ a p H iiH r x y c y c H ft  ^ o ; ih  

6 y ^ a A « .
2 . (1 0 )  4 )op M y^aA arH  x '  Ba y '  HHHr K03(f>4)Hii,HeHT;iapH 

aHHK y3 rap M ac  m h k a o p a sh  n S op aT ; y^apH H  ku lu k2, l2 (jjapa3 
v,hjih6, y  t^opMy^a^apHH yMyMaH

r n a o A a  g 3Hin M yM KH H . B y  — y 3 ra p y B M H ^ a p ra  H H c6aTaH  6 h p h h h h  
A a p 35K a jiH  H (J )O Aa^apAaH  H g o p a T . LL IyHHHr y n y H  T yF p H H H 3 H O H  
KoopAHHaTajiapHH a.iMamTHpmuAa Hyi^TaHHHr 6np CHCTeMara 
H H cSaTaH  K O op A H H aT a jiap H  h k k h h h h  CH C TeM ara H H cSaTaH  K o o p -  

A H H a T a ^ ap H  opK a^iH  C h p h h h h  A a p a jK a jm  K y n ^ a A  6 h ;i3 h  nt|)OAa

KH./IHH3AH.
3 h a h  (J?apa3 w^naftnuK, 6n p o p  T y r p H H H 3 H O H  K o o p A H H a ia -  

^ a p  c H c r e M a c H r a  h h c 63T3h 6n p o p  a ^ i r eS p a H K  h h s h k h h h t  T e H r -  

^ a w a c H  f  (x,  _v) =  0 6y^iCHM. K oopAH H aTa ./ i3p  cHCTeM acHHH a j i -  
M a u iT H p ra H A a  6y  Tenr./ iaM3HHHr r n a o n  y 3 r a p c a - A a ,  j i c k h h  

yH H H r  A a p a * a c H  y 3r a p M 3HAH, n yH K H  6y H A 3rH  x  Ba y HHHr y p -  
H H ra  x '  Ba y'  r a  h h c 6 3 T 3 h  S h p h h h h  A a p a n ca ^ H  H(})OA3./i3pHH 

K y f tH H ir a  T y r p n  Ke^iaAH Ba rn yH H H r y n y H  ^ o c h ^  6y ^ r a H  5iHrn 
cp ( X', yr) =  0 TeHrJiaMaHHHr AapaaocH /  (x, y) =  0 TeHr.iaMa- 
H H H r ’ A a p a x a c n  K a6n 6y . ia A H .  LU yH H H r  SHJiaH 6n p  T y rp H H H -  

3hk^ih K o o p A H H a T a ^ a p  cH cre iv ia cH AaH  h k k h h h h  T y  f p h h h 3 h o h  
KOopAHHaTa^ap cHCTeM aonra j'T raH A a  a ^ re g p a n K  TeHr;i3M 3HHHr 

A a p a w a c n  y3rapM 3H AH-

§ 35. KOHrPyaHT BA A<J><I>HH AJIMAIUTHPHUIJIAP 
TyFPHCHflA Ty iiiyH H A

1. S^Tran naparpa (J )Aa HH^apH^raH K oo p A H H a ia ^ a p  a^M arn- 
THpHrn (f)opM y;ia./iapHra HHa C om ^ a n a  reo M erp H K  M atH O  S ep n m  
M yM KH H . K y p n ^ a A H r a H  M aca^ aH H  t c k h i h p h u i  c o A A a  S y^ H U iH  

yn y H , KoopAHHaTa^iap CHCTeMa^apHHH T y r p H o y p H a o H  A e 6 (J)a- 
pa3 I{H^aMH3.

O a p a 3  KH^iaft^HK, 17 Ba 17'—  y c T M a - y c r  K y f iH ^ r a n  h k k h t 3
TeKHCJIHKAaH SHpHHHHCH K y ^ a ^ M a C  Ba HKKHHHHCH KY3Fa^a
o^aAHrsH SyjiCHH (m a o  56). xOy  B3 x 'O y '  KoopAHHaT3^ap 
CHCTeMajispH 17 Ba 17' Tei<Hc^HKJiapA3 6 y^iH6 , y ^ a p  (t c k h c ^ h k  
K y 3 F a ^ r y H H a )  y c T M a - y c T  K y f t o r a H  A e 6 (| )apa3 K O H H a A H .

M  (x, y) —  h k k h h h h  17' TeKHCJiHK K y 3r a ; i r y H H a  6n p o p  Hyi^ra 

f iy^CH H . 3 h a h ,  a r a p  17' t g k h c ^ ih k  a B B a^ rH  17 t c k h c j i h k  6y f lH H a

(11)
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CHJi>KHTH.nca, x 'O 'y '  CHCTeMaHHHr ypHH h h th  6ynaw, M  (x ,  y )  
HyKTaHHHr h h th  ypHH M '  Sy^cH H .

A T  HyKTaHHHr x O y  CHCTeMara HHcGaTaH KoopAHHaTa/tapHHH 
x ',  y '  4>apa3 k h jih 6 , d y ^ a p  6n;iaH  amanvu x, y  KoopAHHaTayiap

op acH A arn  MyHOca6aTHH 
TonaMH3- S^TraH 3 2 - n a pa - 
rpac})Aa HH^apH^raH (1 0 ) 
( })o p M y ^ a ^ a p ra  MyBO(j)HK

x ' = x  c o s  a —  y s in  a - f  a,

y '  =  y  s in  a 4 - y c o s  a +  b\
( 1)

HyHKH 6 y  ep A a  x ' , y '  —  
„3C kh “ Ba x, y  —  „H H rH “ 
KOOpAHH3Ta^iap PO^HHH 
yftHaftAH .

B y  $ o p M y ^ a ^ a p , yT raH  
UlaKA 56. 3 2 -n a p a rp a (f)A a  HHKapH.fi-

raH  (1 0 ) (J )opM y^a^ap ra  y x m a c a -A a ,  S n poK  Sou iK a M a tH o ra  a ra -  
AHp, n yH K H : (1 0 ) (| )opM y^a^apA a e:iPH3 6 n p  HyKTaHHHr h k k h  
CHCTeMara HHcSaTaH KOopAHHaTa^iapn H(J)OAa Kn^iHHraHH x c w ia ,
( 1 )  c jiopM y^a^apA a  h k k h : M  Ba M '  HyKTa^iapHHHr eJirH3 6n p  
CHCTeMara HHc6aTaH KoopAHHaTa^iapn H(f)OAa Kn-'inHraH.

I llyH H H r 6HJiaH: 77 TeKHC^HKAarH )$ap 6n p  M  H yK T ara  IT  
TeKHC^HKAa aHHK M '  H yKTa m oc Ke^iaAH Ba aKCHHna 17 t c k h c -  
.iH K A arii x a p  6 n p  AT H yKTara 77 TeKHc^iHKAa aHHK Af H y ^ a  m oc 
Ke^iaAH. llIyHra y x m a m , TacBHp KH^iHHraH xa p a n a T  HaTHacacHAa 
17 TeKHCJiHKAarn x a p  6np  5  m a K ^ ra  I T  TeKHCJiHKAa S '  m a o  

m oc Ke^iaAH Ba y^apH H  y cT M a -y cT  K yftraH Aa , xaM M a m oc H yK- 
'ra/iapn 6n;iaH  6 h p *6 h p h h h  Kon^aftAH . B yH Aaft maK./wiap k o h -  
r p y s H T  AeftH ^aAH  Ba m yH H H r y n y H  TacBHp KH^iHHraH a ;m a m - 
THpum  K O H r p y s H T  a ;im a m  t  h p h m  AeftH^aAH .

2. lO K op H A a  K ypcaTH ^raH  KO H rpysH T ajiMamTHpHniHH HHa 
CwpMyHHa yM yM ^ a m ra p H m  MyMKHH. <$apa3 K ^ a ft/ in K , xO y  Ba 
x 'O 'y '  HXTHgpHH A eK ap T  cHCTeM a^apn 17 Ba 17' TeKHc/iHK-rcapAa 
6>v ich h . A r a p  17 TeKHCJiHKAarH x a p  6np  Af H yK Tara  17' t c k h c -  
^iHKAa m yH A a fl A f  HyKTa m oc Ke^caKH , 6 y  HyKTa^apHHHr A e -  
KapT KoopAHHaTa^iapn y 3 a o o  y m 6 y

x '  =  ktx  +  l ty  4 - a, | ^2)

y ' =  k2x  4 -  h y  4 -  b 

HH3HK-fiH M yH O ca6aT^ap 6H^aH S o r^ a H raH  6 y ;ic a , 6yH AaH  a;i
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MauiTHpHin act>(J)HH a^M aniTHpHiu jienujiam; 6y  ep A a  x, y Ba 
x ' , y ': 17 Ba 17' x eK H C J iH oap A arH  M  Ba M ' HyKxa./iapHHHr 6h- 
p o p  Aei<apx C H cxeM ajiapnra  HncSaxaH K oopA H H axa;iapH ; kt, 
k2, l-z a, b K03(|)4)Hii,HeHT^apHH HCTa^raHna xaH ;ia6  o j ih ih
M y M K H H .

AKCHHna, 17' T eKH c^H K Aarn  ^ a p  6up M '  (x ' ,  y ' )  H y^ Ta ra  
J1 TeKHc^HKAa M  (x ,  y )  H y^ xa  m oc Ke^iHuiH yn yH

1 " ‘;  (3>
«2> h

6ymuivi m apx . X a^H K axA a , 6 y  ^ o ^ a a ,  hx>hh (3 )  m a p x  xa-bMHH 
3XH;iraHAa (2 )  (J)opMy;ia.7iapAaH x, y  hh x ' , y '  BocnxacH  fin^taH 
a H H ^ a rn  MyMKHH. E h h u i HaxH>KacH xaMOH (2 ) KypHHHHiiia 6 y -  
jia^ H , n yh k h  x , y Bax' ,  y '  K 00pAH H axa.iap  y 3 a p o  h h 3 h ^ h  h<|)0- 
Aa^iap 6n^aH  6 or ;iaH ra H :

jc =  k [x '  4 - 1[ y +  a ',  1 

y  =  k2x ' +  l2y +  b'.  J W

LUyHHHr 6n^aH (3 )  m a p x  xax>MHH 3XH./iraHAa 77 Ba 17' x e -  
K H C ^ H o a p  opacH A a  y 3 a p o  (SupHAaH HKKHHHHCHra yxn ^aA H raH ) 
6Hp KHftMax^H moc^ihk ^ o c h ;i 6yjiaAH .

(2 )  Ba (4 )  a^M am xn pH m  (|)opMy^ia^iapHHHHr reoM exp H K  M ai,- 
h och h h  a H H p a rn  Mai^caAH 6n^aH  (2 )  Aa x '  =  y ' = 0  (£>apa3 kh- 
JiaMH3. By 5^0^A3

^  +  / ^  +  a  =  0 , (  

kox +  l 2y +  b = 0. J
JLeMaK, 17' xeKHCJiHKAarH x '  =  0  Ba y '  =  0  KoopAH H axa y o a  
p n ra  17 xeKH c;iH KAa (5 )  x y rp n  H H 3 H o a p  m oc Ke^aAH . U iy H ra  
y x m a m  a ra p  (4 )  (J jopM y^a^apA a  x  — y — 0 (})apa3  i^H^HHca

k{x '  +  l xy '  -j- a’ =  0,

k2x '  4 - l2y ' +  b' =  0  w

■6y^aA H  Ba 6y  y,OAjia 17 xeKH c^H KAarH  x  =  0  Ba y  =  0  k o o p a h -  
Haxa y o a p n r a  17' xeKHc^iHKAa ( 6)  x y rp n  HH3Hiyiap m oc Ke- 
.flaAH.

3 h a h  a<J)4)HH KOopAHHaxa^iapHHHHr reoM exp H K  m o^hh xh  x y r -  
pucHAa xym yH H a  6ep H 6 yxaMH3. ByHHHr y n v H  6n p o p  x O y  k o -  
opA H H axa^ap  cn cxeM acH Aa KOopAHHaxa^iapn y 3 a p o  xeH r  6yviraH  
6 n p o p  E  (1 , 1 ) H y^xa  ojm6, 6 y  Hy^xaHHHr KOOpAHHaxa^apnAa 
OE^EE2 pom 6 HC3HMH3 ( m a o  57 ).



‘ HJJB'E'HAin HdH9
MBVndBl/’BOOOX JHHHITIHdHJmBVlfB HH({)(J)Y ’ HMDI/ax DOW dBI/BXMAH

( ea ,ex)  siv ' ( ZA  iZ,x )  zw  i lA
BffMHI/DHMaX ,// EjdBtfBXMAH 

A g  BH HHDtfAg BtfMHEHh H d jA x  dH9 Bir>JHK,0HM 9i J J  dBIfBXMAH

( EA ,Er ) Ew  ‘ ( ^  ‘ Bar) ZW  ‘ ( l ^  n * )  l W

BXhA ‘ XHI/^Bimk £BdB(|) HtTHg 
■(hhmwAw mnxBodXH HBim g itAh hjhl-bSc h b h h e  

HHAg) Hti'Bi/ax dow  dBirMHEHh n d jA x  ‘u-ai/im dBu —  B jdB iAH EH h 
H d iX x  W a ifim dB H  BtZ'dBIOIHI/’DHHaX ,//  Ba JJ  BtfHBJBdEM BJHAg

’ MHEHh H d j X x  H H IK

( g )  ‘0=  ( d  - f  v q  +  u iv )  +  X { zj v  +  l j w )  - f  y  {zq u  +  ' q w )
HM9

‘0 =  d  - f  ( q  +  6 zj  +  x zq )  u  +  { v  +  X 1/ +  x ly )  m
HBDODB BJ ( z )

‘ BtrxBMH^B^ 'HVBiraH d o w  MHEHh H d j A x  b h k  BtrjiH iroHMax j j  bM 
-^HEHh H d i^ X  A g  -HHOIfAg MHEHh H d i A x  d o d H g  HJBtfMHIfDHMaX ,JJ

( 8 )  0  ~  d +  +  XW

‘ mhitsjbithM EBdBO -s h w b x A  g n d a g  BhH AraAx BU'nond 
- jA x  HdBITBDDOX WHkAw HE^Bg JHHHmHdHXmBWtfE HH(|5(j)B HtTHg

•dHl/XBd

- 09H HBffHtfOk $ H d A d A x  JHHHBW3XDHD HHCf)(|)B HBJI/Xg JH3X Od 

-B eA  HdBirgBXmDBPi HJBirdBtfMA ‘ EDS HDBW3XDHD xdBJiatr HJBtrXEVO 

‘ g n i r A g  H B Jrr iB im Aw A  b w s x d h d  hhcJx^b ‘ h j h ^  •HU'Bimya'f f b h 9x d h o  

HH(|)(£)B HDBW3XDHD dBimXEHHtTdOOM HBlTHAg B h H I fdA x  d B i rp B l  

-raoB H  z3 , 0  Ba \ 3 D  HJBtrdBifMA b i tbw3xdm d A , 0 , x  h j h k  ‘ b i t h b j  

- i h b  h bh A w / ^  ‘ h'e'bhbi/’hb  BJWBdJOiyain/’EdBH ZjW :W l,lY,0 ; )0 N  BJ 
-h e A  BffBwaxDHD ,0  ‘ gndBJEA  Birn iHaBd H i/mHJax H jB h d A g  x b h
'H'C'dOOM HJBlTHDBdO A q  ''XQ  Ba H d B im O W O X —  W Bd jO I/a i f l fBdBU

zWYJxV\IO h b jitb o k  Bl/ndBirBXBHHirdooM jh h h bxM A h  jy  d n g  d B k  
HJBtfBWaXDHD A Q X  B'E'IIIHdHXmBWIi’B HHCf)Cf)E HB im g jh h h A j j i

•a  =  /
<X  =  IX  HH^K ‘ JH3X H dB fXBgOHH JHHHdBITBWDaM HBJimM BU'OCjlH HH 
-dBI/’BXBHHtrdOOJI HJHK B3 HMDG BtrmndHXmEWI/B HH(|)(|)Y •HtTBirAP'

*3.0 _  ^ , l3i0 _
^w.o ‘ lw,o

rndBi/BXBHHirdooM /  Ba tx  
jh h h bxM A h  ^  ‘ bdhhi/hM irAgsM HJHirdng gBxniDBw HHdBirBWDsx 

Z,3 ,0  Ba \3.0  BVHDBN3LDHD dBIfBXBHHl/dOOM / ,Q ,X  HJHK d B J y

vhvfimfii vgnondjfii dvvmndnimvwvv nmpcpv os ineHdsnoyi 'SS §



•mreiraH oow dBi/WBdjotfainrBd

-bu  lw,w\w,0 Ba l3 3 x3 X ) BJdBirwBdJOirawifBdBii z\\w'WO 
ca z3 3 l3 0  B firok  A g  -HHDiraji ooiv dBi/BxMAH t]/\j Ba ^  b j

■V[C VXVJJl

-dBI/B lkAH  IV  Ba J  ‘ dBirkA ,^,0 Ba yX,0 BJHdBtfMA BXBHHtfdOOM 
^O Ba x o  •BU'mHdHimBwi/‘B hh^c^b ‘ jm ify e ra M  SBdBcj) H irHg

•hhxpmaki rammM BirocfjH bV h ik Iuj.

Z3Q _  s i  ]EO _  '  —
<L) =  ar

WO "  xw o  
HHHdBLs'BlBHHtrdOOH A Ba X  JHHHI]

Ag •HtrBirAg irnook  wBdJoirai/irBdBii z]/\iWlWO  
ea lw i]i  gm/nM airairi/’ edBii E jndsirkA bxbhhi] 
Ag -HHDirAg bxMAh d o d n g  BhHBJifBxon i\r ‘Mm

dvvmndnzmmrvv ne<LV<]

n

hi; I



BdBl/EJLBHHtfdOOH HBXBgDHH BJBW3XDHD (HHDG) HJtfBaaB JHHHHmog 
EH3XDHD HJHB H lfH B h dA gH d iA j, 'X f  =  z6 :HBJIfHd3g HDBWBITJH9X 
JHHHMHEHh BtTHDE W3XDHD dBI/BXEHHlTCiOOH Hii-HBhd A gn d jA j^  g g i

tH t fB iM g  ijbiThbM H m H H H dAn  jh h h e h b l\ ih 9 X  

‘ BDITHdHXmBWIfB BJHMA BDDHllDgB HMA EXBHHtTdO Ba BJHMA BXBH 

-H ffd o  hMA BDDHtiDgB d s j y  ' zv  — z& +  yX :H B J ifH d ag  hdew bi/\ ih9x 
JHHHMHEHh B1THDBK3XDHD dEI/’BXBHHtJ'dOOH H IT H E h d A gH d jA X  ‘ 291

^HtfBirAg MAy Hl/Bk HBJi/Ag hdbwxhbu 
-Ah  i( Ba X  BtfEWBI/MHaX ‘ BDIfHdHXHBIfHB EHHBhdAg HBtfHEM HHHd 
-bi/-MA BxBHHtrdoo>j -o =  I +  SA +  &xz -j- .x  iH B J ra d a g  hdbwbi/\ih3x 
JHHHMHEHh B1/HDBH3XDHD dBlTBXBHHl/dOOH H lfM B hdA gH d jA x * X91

£ HtfdBJEA HBffHBk

HraHHHdAh JHHHBWBI/UHaX HBJI/Hdag 'HE'EI/hM ITHHmBX HBhdAg 
H BIfH g hMA BDDHtiDgB JHHHBW3XDHD HHD6  HMA BDDHtiDgB JHHH 

-B N 3 XDHD HJHB HBJI/Ag tfHDOk ‘ HHHBJL'HdHXHBI/'IJB H BtfH Am  BtTHm 

-O g  dBlfBXBHHtrdoOH BW3XDH3 ' f  =  -6  —  ZX :H EJIffld3g HDENBI/MHaX 

JHHHMHEHh Bt/HDEIVaXDHD dBI/BXBHHU’dOOH H IT H B h d A g H d iA l '091
^HtTBfAg IJBtTHBM HniHHHdAH 

JHHHBHBI/\IH3X lBDI/'HdHXI/‘9H BJBXMAh (Q ‘I  — ) HIHOg dElTEXBHHtfdO 
-o h  ‘ gBirMBD HHHdBinnHi-BHAg JHHHdBfMA d B jy  ’0  =  6t  +  ^01 —
—  a r t l +  Z<C +  zx  rHBJirndag h dbhb itjh 3X  jhhhM hehi-! *691

iHtTBi/Ag

HBtr'HEM HITIHHHdAH JHHHEWBIMH9X ‘EDIfHdHXIf3H BJBXMAh (Z ‘ I  — ) 
H m og  dBITBXBHHtrdOOH ‘ gEI/MBD HHHdBirmHIi-BHAH JHHHdBirMA d B jy  
•Q =  g  +  A —  X Z + z X  ^ B J Itt ld s g  HDBWBIMH9X JHHHMHEHh ' 8g j

£HffEirAg
yBtTHBM HmHHHdAH JHHHBWEI/-JH3X (gBIfMBD HHHdBimHIfBHAg JHHH 
-dEirMA) BDradHxi/aH e jexM A h  ( i  ‘z )  H m og  dEifBXBHHtrdooH d B jy  
‘ 0 = 9  — A g  +  rvs ‘.H E jra d a g  hdewbi/\ih9x jhhhM hehh n d iA x  L9\

iHtTEi/Ag hbithbM HdEifEXEHHtrdooH jhhhbxM Ah 

A ‘BDradHxirsH e jbxM A h  (e — ‘x— ) (g  Ba (> ‘0 ) (Z ‘(8 ‘Z  ̂ (I
'HHHmOg dBI/BXEHHtrdOOH ‘ gBIfMBD HHHdBI/mHITBHAl} JHHHHdBIfMA BX
-BHHtrdooH d B j y  -( g  ‘ g — )  HdsirEXBHHtrdooH j h h h b x M Ah  *991

tHtTBdBJEA HBI/HBM HmHHHdAH JHHHBWBIfJH9X 
0 = 1  +  A —  XZ ‘BDI/HdHXI/3H BJBXMAh ( z  ‘ g  — ) HITIO9 dBIfBXBHHtT 
-d oO H  gBIfMBD HHHdEIfmHIi-EHAy JHHHHdEtfMA BXBHHtfdOOJI * g g i

(iHWHt/
-BdBJEA HgHXdBX JHHHMHEHh H d jA x  B'G'HBJxA BJHDHhHHHHH HBlf

-a d n g  jHHHHdBirBW3XDHD dBiTBxEHHtrdooH HifHBhdA gn d jA j^  mf$\
(•H ITHBhdAgndjAx EW9XDHD BlfBHHJ^) iH h -E tm ifO k  

HhHHh^ (JHh-EtTHtfOk HhHHHH j/J £ HBdSH H m H Iffidgg dEtfBWHH HAhA 
HmHirAg Mhhb H d E im n d A  HBXBgDHH E jn d n g - d n g  jh h h e w 3xdhd bitbh 
-HH BtTHL'OK" HhHHdng JHHHmHdHXmBWITB dEIfEXBHHtfdOO}! * g g [

whufimfij. vgnondjfii dvvmndnimvwvv yntptpv ve iuefidenoyi -gg §



( id o g  dB inrok $ hd

-ODB HEttHE^ EtfmHdHiniBWL-B HHHdBI/'BiBHHtZ'dOOH xdBNatT ’ 3<jl

dBIfBIfBOBW BH d B I f l fO H B ^

•Hl/Biz-Ag L-HDok: e w b it jh 3 i  exhxl-o HAhA rnBic 
-Mh he  H udB ird iaw Bdsu HJHi/Bk ‘ BDimwAto EJdEirBiz-Awdotji (<~) udEi/ 
-ElEHHtrdOOH JHHHdBIfBlMAH HBJI/’HdSQ IHHHw A iV HHIHHBI/’MHHI? HBli"
-H9 dei/B iM AH d o w  x(J)A>k h A  de i/A  ‘ g H irA g  H d E rd x a w B d E i i  q 'n  >zj  
*l l  ' zq >ly  :bxhxi/-o B iT H d E rB fAwdod) (z) m n d H x m B w irB  H m jjc j jy

•M retfAg x o g o n  H J H ra d jA x  j h h h k h H 
-d o u o d n  ( o i )  BtfHEJEdBM gHdHxraniroD o d eeA  h h  ( g j )  uBifHg ( g j )

. _  ('<( — */C) li +  (**• — E* )  xn ew zw  
<C l > (>-C -  *K) */ +  (ijr -  «jr) ^  ~

HH3

‘ (p +  Wl  +  * * '? )  —  P +  W ;  +  E*1? __
( »  +  V ’;  +  l* '¥ )  -  ® +  E<<1/ +  E* ‘ ? —

HBDOOB BJ ( 3)  HH9

zx  — ?x  £W ZW

lx — £x  £W [W

BDHHfHM BtTOC^H HBI/'Hg H W El/d i JHHHdBI/" 

-BXMAH HJBtfHHITDHXaX ,JJ XBgOHH HhHHJIJIH HJB lf ( O l )  H lTHg

/_ T \ . — zx  =  (S/C —  g/f ) I; +  (*x — gy )  ^  gj/ rw
lx  —  ex  ( l/( —  E(C) J7 ( lx  —  zx )  zyvlW

: b d h h i/-h M iTHDok K H fid o u o d u  h j h k  H BVdBirA e d jH A a
‘ gHdHXHBuAM  BJ l ]  HHHJKBdxEW BH X B dA o JHHHXEgDHH H hH H hA 

B3 BJ l y  HHHJKBdXBK B3 XEdAO JHHHlBgOHH HhHHHXH dBJB ‘ HH3

S.C -  E/f =  zx — t x =  W W  
‘ I I *  ^ — E|{ ' x  —  £x  zlY lW

tSHl'IBITHk B'E'OCfjH HBI/Hg 

H K B trda  HdBi^BXBHHtrdooM JHHHdBi/BxMAH H B J irH dag h h A  ‘ gHITO 
HHHDHhHHdHg HB'E'dBI/’XBgOHH (0 { )  HAhA IHHirHM XOgDH HHAg

•H trtiB w dB jeA

HXBgoHH y n m ro  jh h h b x ^ A h  B xh A  b ITh d b jk h xbh  raHdHxmBWirB ‘ >iew 
- a tT  ' mhV g HBJmBdhA Bl/<|)BdJBdBH - f  e n g  HBI/’H g jH H H A g  ■ m m  
-H Ija tr  nHXBgOHH HHOTfO JHHHBXMAH h A “ dBITXBgDHH ngB>i A g

(0 1 )  mi r r  =
T f f  *W 'W

dnvmndnxmvYfvv m<Lv<j zn



yKH 3CKH CHCTeMa- 
TUWKHJI KH^Ca, MH3HK 

KaH^afl 6 y ^ a A «?  
^ U iH a r a j i a p  O ou iH A a  4 5 °  a f i -  

fiu n  i^aHAaft 6y^aA H ? 
(H H ara^ap  cHCTeMacHAa hh3hk- 

f! —  3 x 2 +  3 =  0. B y  HH3HKHHHT 
fc r e M a r a  HHc6ataH TeHr^iaMacH T y -  

fa  yi^H sck h  CHCTeMaHHHr aO cun cca  
^H CTeM aH H H r) op A H H a ia  y*;n  s ck h  ch c - 

6n.iaH  120° S yp n a K  TauiKHJi KH.nraH

ik jih  KOopAHHaTa^ap cncTeM acH Aa hh3hk- 
h h h t -i / 6 epn ;iraH : 2x2 —  3xy  4 -  2 y 2 — 1 = 0 .  B y  hh-
3HKHHHr u Z c H c re M a ra  HHcSaTaH TeHn/iaMacn Ty3HjicHHKH, 
y  cncTeM aHH... aO cuncca yi^H Ba opAH H ara yi^H s c k h  CHCTeMa 
KoopAH H aT 6yp<iarHHHHr CncceKTpH cacH  6y./icHH.

167 .  K oH rp ya H T  a ^ M a u iT H p H u i  A e 6 HH M ara  aflTH ^aAH ? K o h -  
rpyaH T  m aK ^ ^ ap  A e 6 ^aHAaS m ai-cju iapra aftTH^aAH?

168 .  T eK H c^ iH K A a rH  ac})cf>HH a^M au iTH p H u iH H  TacB H p  ^H-atm r.  
B yH A a fi a^M auiTHpHuiHHHr acocn ft xocca ;iapn H H  aflTH6 S ep n H r.



Em.mu.HHu 6 0 6

Aft/IAHA 

§ 36. AHJIAHAHHHf TEHrJIAMACH

1. KHToSHHHr yqHHHH 6o6nRa AOHpa aft^aHacHHHHr eKH 
s^HCKa^a v,\nm6 afnraH Aa, a a h  a h h h  r  6at3H  6np 3Hr o a a h h  
T e H r ^ a M a ^ a p n  6 n ; ia H  hlu  K yp raH  sa h k . S h a h  6y  TeMa y c r a A a

\
Maxcyc TyxTaniHH ;io3hm  t o -  
naMH3.

V  A o n p a  a fl^aH acH  6 k h

J a f t ; i  a H a  A e6 , ^aMMa H yKTa- 
^ j ia p H  6np Hy^TaAaH TeHr 

y 3 0 O H K A a  6 y^ ra H  reoM eTpH K  
v y p H H ra  aHmrcaAH. B y Ta t- 

pHtJjra acoc^aH H 6 afi^aHaHHHr 
TeHnnaMacHHH Ty3H m  M yM - 
KHH. O ap a3  KHJiafi^HK, K o o p -  
AHHaTa^iap cncTeMacn TyrpH- 
6ypnaKJiH  6y jicH H ; a fl^aH a- 
h h h t  p a A H y cH  R  Ba M apK33H

A  (a , b) Hyi^raAa 6y^cHH (m a o  58). Afl^aHaAarn HCTa^raH M  
HyKTaHHHr KoopAHHaTajiapH x  Ba y dy^cHH. Afi^aHaHHHr aco- 
chh xoccacnra MyBO(J)HK: 

A M  =  R  

A (a, b) Ba M ( x ,  y)  HyKTa.iap opacHAar^ m; co(J)a

6y^raH H  y n y n
A M  =  Y ( x  — a f  4- (y  —  b f



M H udgajire HirB5Kedetf .h iih h h h h  hl' w X it l b w o h  h hm h  h d b w bi/\I9h i .
JHHHBHBtflJB ‘ M H ^OaAPM  B J B K H X B H  H B J t fH dB M H h  B t f H d o M Q I  ‘ I

0

mVITMHHV HHHD^HtTVd VS HHHEVHdVW JHHHVHVLfHV 7.C §
r*  ) '>■>/ * ->a(  Sg v  

•H trB I fX g  f t  —  J  HDBKBI/JH3 1  

j h h h X  B f f f o k  X g  ‘ BDi/Xg B f r g iX M  m v x d u n  j h h h b h b f h b  d B j y  

•HtTBirXg 

( 6 )  <*> SOD t f z  =  j  

HDBWBI/JH3 X J H H H X  ‘ H X h X  HHBJI/’X g  

v  =  B t r i r o k  X g  ‘ b d x X  H B t f g x X k  b h b i t h b  b j h x d X  J H H H X g  d B j y  

( 8 )  z t i  =  4> s o o j v z  —  zv  +  zu  

:H tTB I fX g  BhH JB irHH X M  H m H H H d X H  JHHH ( / )  H X h X  H H B J I fX g  0  =  »  

B'c 'i/ok X g  ‘ B D irX g  b i/hM X g x X to  H S B x d B w  j h h h b h b i / h b  d B j y  

•H V B I fX g  H D B W B IfJH 3 X g x X M  JHHHBHBIfH[B 

( / )  H X h X  J H H H X m  'X B d o g H  
09  VMJJJ  H B l/ H X m  X B g B D O H X w  HJBtfHD 

- B d o  HdBI/’ BXBHH'E'dOOX JHHHBX 

-M X H  HBJIfBXDH H J B t fB H B I fH y  

( Z )  -zt f  =  ( ®  —  v ) s o o j v z  —  

—  zv  +  zJ 

: h b d o d b  B J B i r X w d o t f )  

( 2 )  HBJL-HdBMHh B irc f jB d jB d  

- B U -6  ‘.H X h X  H H B J I fX g  #  =  I V Y  

Btr- 'BDirXg BtrdaBM Mncj) 

- O a X w  B J H ^ H d 'L B X  JHHHBHBI/HB B t f t fO k  X g  ’ ( 0 9  I fH B in )  EHWBIfO  EX 

-M X h  ( A  Lj )  m  BhHBJICBXDH BE'BHBI/’ H y  ‘ H H D I fX g  BtfBXMXH ( »  l v )  y  

HSBHdBW  B a  f t  H O X H t fB d  JHHHBHBIi"HB ‘ X H I fgB IT H k  £BdB({>  'SHlMBd 

- B ^ H h  BtTHDBWDXDHD g x X k  HHHDBKBITJH3 X JHHHBHBI/’ HB H tTH g  % 

• H t f e i rX g  M n s H h  H f g n x d B X  

H h H H X N H  BHBIfHB ‘ X B W a ' [ f  \ L B d o g H  HBlTBWBITJH9 X M H B d gaJ ITB  HIi"B)K 

- B d e i r  HhH H H H H  HBXBgDHH BJ X  B3 X  H SX  JHHHB WBI/UHDJ, ‘ HtfBXBD 

- d X x  H H H JHITHB daH  J .d e m  h X  H B W X k X  H X h X  H m H H B lr t iH H B  JHHHBH 

- B f H B  b d €  X g  - y  Ba  q  lv  : d o g  d x a w B d B u  B X h X  bU 'bwb l ' ,j h 3 x  X g  

(9 ) 0 =  zti ~z<l +  zV +  6qZ — xvz — z6 +  zx 
m'c'Bii ’ X g  Bh 

-HJBtTHHfXM H n iH H H d X > i  J H H H B N B t fJ H a X  ( [ )  B l/HBJhO H H dB I fD 8 B ^

•(BHBU-HB- 9  HJB'D 'tfHBm) H tTB I fXg

(s) zX =  z t + z *

L\r\ m v vU n m  nnnotinQvd va rmnevxdvw z m m m v n y  ' i g  §



t

HmHHHdXjI JHHHl WBI/‘JH9X ( { )
q ‘o =  v  :etrtioh X ‘BOi/Ag EtrHmog

'os v™m

®tfL'ok Xg ea  Htz'Bii'Xg q 
'dBITBlBHHtrdOOH HEBXdBW 
JHHHBHBI/'HB dBJB (9

- g  HJiBtrirHBin) HU’Bi/'Xg

0  =  fy z  —  8<C - f  5r
Hin 

-HHHdXH JHHHBNBIMH9X 
Btrirok X g  Ba HtTeirXg 

Zf =  <? ‘ 0 =  »  BtrMoh 
X  ‘ BDI/Xg BWHHdX BJH^X 
BooHtiogB heX  ‘ gn irX g  bit 
-H ^X  BIBHHirdO HEBREW  
JHHHBHBIfflB dBJB(p

i (bhbi/hb 
- f  HJB'CraBm) HtTBfXg

< * )  0  =  -  ,<C +  

HmHHHdXx JHHHBWBI/ 
-JH9X ( j )  B fflfOk X g  EH
MKBIfXg il — V  ‘ o  =  <? Birkoh X ‘ BOtfXg BWHHdX B J h M  BXBHHtrdO 
h eX  ‘ gn irX g  BtTH^X BooHtiogB hebmcIbw jhhhbhb i/hb  dBJB (o  

4 ! (bhbi/"hb -g  HJBVi/HBm) HffBi/Xg

( 8 ) 0 $ ■
,(q — A) +  sr

HmHHHdXH JHHHBKBLMH9X ( { )  BtflfOk Xg BH HtfBtfXg 0 =  V  BV^Oh 
X  ‘BDI/Xg BtfH^iX BXBHHtrdO HEBREW  JHHHBHBI/’HB dBJB (q

:(BHBfHB -Z  BV 6S IfHBm ) HVBIf/Jy

iz ) 0 =  ~M +  E(®  -  * )

HIIIHHHdXx JHHHBWBI/MH9X ( j )  Btfl/Dk X 
-MOh X ‘ BOtfXg BffH^X BOOHtlOgB HEBMdBW

:hh

- d H g  H II IHHHdXx JHHHBWBIMH9X ( l )  

‘ g edB M  BJHHdX HBXBgOHH BJHdBirkX BXD 
•Ht/eirXg h oew b i/ u hsx/

•hVe h o b x ^ X h  H H d gn j

n — a utf

HXhX JHHHXffl 

<I)

= ~  ^  +  , ( i  

vwvvyyj

c*5



146 AHaoho

V ( x  —  a ) 2 + J y  —  b ) 2 =  R
S k h

{ x -  a ) 2 +  (y —  b ) 2- R 2 =  0 (1>

M  (x, y)  afl^aHaHHHr HXTHepnft Hy^TacH 3ah . LLJyHHHr ynyH  
(1 )  T eH r^aM a aHjiaHaHHHr TeHr^iaMacH 6y ;iaA H .

A f t^ a H a H H H r  K o o p A H H a T a  y K ^ ia p n r a  H H c6aTaH  y p H H r a  %apa6t 
6a-b3H x y c y c H ft  ^ o ;i; ia p A a  ( 1 )  Tem viaM aH H H r K yp h h h iiih  6np- 
m yH H a y 3 r a p a A H ,  M a c a ^ a H :

a )  a r a p  a fw iaH aH H H r M apKa3H a f i c u n c c a  y ^ H A a  6 y ; i c a > Y h o k *  
A a  & =  0 S y . i a A H  Ba 6 y  x,onaa ( 1 )  T e H r j ia M a H H H r  KypH H H u iH  -

{ x - a ) 2 +  y 2' - R 2 =  0  (2>

6y^aAH  (m aK^i 59 Aa 2- a fl^ aH a );
b )  a ra p  afuiaHaHHHr M apK33H opAHHaTa yi^HAa 6 y/ ica ,  y  

HOKAa a =  0 6y^aA H  Ba 6y  ^ o ^ A a  ( 1 )  TeHr^aM aHHHr KypHHHuiH

x 2 +  ( y ~  b)2 -  /?'2 =  0 . (3 )

6yJ iaA H  ( m a K ^ A a r n  3- a f t ^ a H a ) ;  i
c )  a ra p  aft^aHaHHHr MapK33H a 6cu,Hcca y^H A a 6y ;iH 6 , y3H 

op A H H a ia  y ^ n ra  ypHHM a 6y ;ic a , y  n o iy ia  b =  0, a =  R  gy./iaAW
Ba 6 y  ^ o ^ A a  ( 1 )  TeHr-; 
^iaMaHHHr Ky phhhiiih

x 2 +  y 2 —  2 ax  =  0 ( 4 )

S y^aA H  (m aKJiAarH  4 -  
a n ^ a H a ) ;

d )a r a p  aiwaH aH H H r 
MapK33H OpAHHaTa yi^H- 
Aa 6y./iH(j, y3H a6cu,Hcca 
y ^ H ra  ypHHMa 6 y ^ c a ,  y  
MOKAa a =  0, b =  R  
S y^aA H  Ba 6 y  ^ o ^ A a  

- X  T eH r^ iaM aH H H r K y p H H H -
UIH

x 2 - f  y2 —  2 by —  0

)  ( i Sy^aAH (maKJiAtfrH 5- 
aPuiaua);

W qkji 59. e )  a ra p  aft^aHaHHHr
M 3pK33H K O O p A H H aT a j iap  

6 o u iH A a  6 y ; i c a ,  y  l o i y ia :  a =  0, b =  0 6y ;iaAH  Ba 6y  ^o.iAa i 
( 1 )  TeHr^iaM iHHHr icy pH h m u  h
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x 2 -\ -y2 =  R 2 (5)
6y.ia.HH (u iaK^/iarH  6 -a fi^ a H a ).

KaBC^apHH on raH A a  (1 )  TeHr^aM aHHHr K yph h h iu h  K yfiH AarH - 
na O J^aAH : 

x2 -\-y2 —  2ax — 2by +  a2 +  b2 — R 2 =  0 (6) 

By TeH iviaM aAa y n r a  n a p a M d p  S o p : a, b Ba R. By aca a fijia -  
HaHHHr aHHK^iaHHiuH yn yH  yM y\iaH  y n  m a p x  KepaK^HrHHH K y p -  
c a ia A H . TeH r^aM aH H H r y3H x  B a y  ra  HHc6aTaH hkkh h h h  ziapa- 
>KajiH a^ reS p aH K  TeHr^iaMa/iaH u6opaT . ,II,eMaK, afi/iaHa hkkhh hh  
T ap T H fi^ H  MH3HK 6yj\aj\)\. 

2. 3 h a h  aH^iaHaHHHr TeHr^iaMacHHH K y i'S  CHCTeMacHAa HHKa- 
paMH3. <J>apa3 KH^aHJiHK, aftjiaHaHHHr pa/m ycH  R  Ba MapKa3H 
A (a, a) H yKTa^a 6y^CHH. A fijia H a fla  Hcra./iraHHa M  ( r ,  <p) H yK- 
Ta o^aMH3 ( m a o  6 0 ).  B y  ^ o ^ a  afljiaHaHHHr T a tp H tiw ra  M yB o- 
(J)hk M  K a ep ^ a  S y/ ica -^a  
A M  =  R 6 y^raHH ynyH', 9-na- 
parpat}xn,a MH^apH^raH (2)
4>opM y^ara  a cocaH :

r2 +  a2 —
—  2ar cos  (a  —  ® ) =  R2. ( 7 )  

A ft^ aH a ^ a rH  HCTa^raH H yK- 
TaHHHr K oop^H H aTa^apH  o p a -  
CH,aarH M yH oca6aT  rnyH^aH maKJl 60 
H d op ar. IJJyHHHr yn yH  (7 ) 
aHyiaHaHHHr K y r6  T e H o a M a c H  6 y^ a a H .

A r a p  aft^aHaHHHr .wapKa3H K yT6  yK ^ A a  6y.nca, 6 y  3 o ;m a  
a =  0  C y^raH H  y n y H  (7 )  HHHr Ky p h h h iu h  KyH H Aarnna d y ^ a ^ n :

r2 - f  a2 — 2ar co s  <p =  R2 (8 )

A r a p  CyHHHr ycTHra afl^aHa KyidAaH yTca, 6 y  ^ o ^ a  R  =  a 
fiy^ raH H  y n y H , yHHHr TeH r^aM acn

r =  2R cos <p (9 )
6y/ia,HH.

A r a p  a fi^aH anH H r M apKa3n nyT6ji,a 6 y .ic a , 6 y  ^oJiAa yHHHr 
TeHr^iaMacH r =  R  6y.naAH.

C( JVc -  /*.*, i

§ 37. AHJlAHAHHHf MAPKA3HHH BA PAflHyCHHH AHH^JIAUJ

1. l O K O p n a a  MHKapH^raH H a r H w a r a  m v b o ^ h k ,  afi-aaHamiHr 
TH er^aM acH  h k k h  HOMat^iyMJiH h k k h h h h  AapajK ajiH  a ;ire6paH K



,-(<? — ^) +  z(o — y )/l =  W V  

B<J)00>?!W HJB'CHDBdO dBi/extoAH (A  lx )  BS ( q ‘v ) y

ti =  W Y
:MH(})oaAw b jh d b d d o x  hhd

-ODB JHHHBHBIfHY ‘ HHDI/Ag A B3 y  HdBtfBXBHHlTdOOH JHHHBXMAH 
HBJITBX3K HJBVBHBlfHy ‘ (8 5  ITHBm) HHOIfAg BtfBXSlAH (q lv )  V

HCBHdBW BH HOAHlTBd JHHH 
'8S V-xvm -BHBtfHB iHHDIfAg HtfHBhdAg

- H d jA i  H0BW3X0H0 dBI/BXBHHlT 
-dOOM ‘ XHIfHBirHM EBdEcJ) 'HHJT 
-w A w  m H eXx HHHDBWBtfJHaX 
JHHHBHBIfHB gHHBITOOOB BJC{)Hd 
-q-BX A g  'H'C'BI/’HXHB BJHHdA 
M H dxaw oa j HBJirAg bP h h l-Mo eA >Y 
JH9X HBtfBXkAH dH9 HdEir
- bxMAh EwwBk ‘ ga ir  b h b  i r y p  r '
HM9 HDBHBfHB BdHOtT A

•EHWBU
-o x  w heoit H H m B xxA i oA o x b k

BITHXdA  BIM3X A g  HlTHg 'XHtTG HBJdAH mH HBIfHg HdBtfBWBtfJHSX
HHinro jh g  d n g  HEaBg J h h h b h b i r y  b ‘ bITh b j x h b  gHimto BhBMoHto
HH3 JHHHHDBHBITHB BdHOtT BITH909 HhHHhA JHHHgOXH>J \

HAhA HHBJtfAg

HDVM/VirJH3X JH H H V H V lfH V  ‘9€ §

VHVU’HV

g o  g  n  h h  n r n w  g



\IHHd39 9HXHB HHHdBI/'BOOOX gHOOOB JHHHIIIHdHXmBlWB HBlfHAg 
•JHHFHM dH93BX HHrtlHdHXITIBWI/’B HH(f)4)E HJBlfXHI/'OHXgJ, ‘ 891

 ̂H'c'BfHXHB B jdB in fX Bm  h b I/h b M g g tr  d e irra B m  iH G A d j
-HO)J (IHVBI/’HXgB BJBWHH g 9 lf  IIIHdHXniBlVtfB XHGAdJHO}! 7 9 1

'HHOtfAg H0BDHdxH909Hg JHHHHJBhdAg XBHHl/dOOX 
B1N9X0H0 HMDS HtoA BXBHHVdO B9 h5iA BOOHtlOgB JHHHBW9X0H0 A  
‘ HHHHOITHEAx H0BWBIAIH9X HBXBQOHH BJBW9X0H0 gBlTHXm JHHHMHE 
-Hh A g  *0 —  l  —  eA^ +  A r g  —  Zxz  ^ B J irn d a g  HoercBiMHgx jh h h  
-^HEHh etTH0BlV9X9H0 dBI/BXBHHtTdOOX H lfX E h d A gH d jA x  ’ 991

•HHDI/vCg
H B jra k  irHHmBX MBhdAg Oo s i  HBimg h MA BOOHtiDgB j h h h b w 9x 
-OHO H>106 h MA BXBHHVdO (JHHHBW9X0H0 HJHK) B9 o09  HBl/Hg HkA 
BOOHtlOgB JHHHBW9X0H0 HX06 HMA BOOHtlOgB JHHHA ‘HHHHOI/'HE 
-AX H0BWBITJH9X HBXBgOHH BJBW9X0H0 Hin!BhdAg5lHinHHk HBtfHAm
JHHHMHEHh A g  -q  =  £  +  j r g  —  jA  iH BJirndgg h o b w b itjh 9x  jh h h

-MHEHh Bl/HO BPV9X0H0 dBITBXBHHt/dOOH HtfHBhdAgnd i A j ,  'Q91
(iH t/BfAg HBtfHBM HmHHHdAM JHHH — -X BtrHBJdHXllBL* 

-yB  D9f7 Btrnraog dBITEXBHHtrdOOH HHHdBtfHA BXBHHtrdOO>I > 9 1
^HlTBlfAg gBtTHBM HBXBgOHH BJBN9X0H0 HJHK H0BWBI/JH9X 

MHEHh ‘ Boim k fH J im ex  HBhdAg 0g i £  HBI/’Hg h MA BooHtiogB jh h h  
-BW9X0H0 HHOG HMA BOOHtlOgB JHHHBW3X0H0 HJHK 'gHI/Ag (Q ' [ )

dvvmndnim'vwvn rising [

\



HHBdgSJIfB HlfBJRBdBlT HhHHHMH HIfwAlf<LBWOH HHHH HDB WBIf J 3 HJ. 

JHHHBHBlfHB ‘MH(f)OaAw BJB5KHJBH HBJIfHdBMHh B tfH d oM O I ' I

•09 vynm

0

m VLfM H V  HHHD^HtfVd Va HHHSVNdVW JHHHVHYLfHV '££ §
r'l j '>■>/ - 'a? )g j/ m  v

’ HlfBI/^g =  U H3BKB1TJH3J. 
jh h h A  v'xtvo'x. X g  ‘ BDifAg BfrgxAM HEBHdBw jh h h b h b ith b  d B jy  

•HtTBirAg 
( 6)  iS O D ^3  =  J 

HDBWBI/MHaX JHHHA ‘ HAhA HHBJIfAg 
v  =  } j  B tfifok  A g  ‘ bdxA HBtfgxAM bhbithb b jh x d A  JHHHAg d B jy

( 8)  ZH  =  *  SOD JVZ —  zv  +  ZJ
IHffBirXg BhHJBirHHlAM HmHHHdAH JHHH (/ )  HXhX HHBJIfAg 0 = ®  
Btfifok: A g  ‘ BDifAg bithMA gxAM HEBHdBw jh h h b h b it0b d B jy  

•HlTBfAg HDBWBIfJH9X gxAM jh h h b h b ith b  
(/ )  HAhA JHHHAni ’XBdogH 
HBlTHAm XBgBDOHAw HJBtfHO 
-Bdo HdBfBXBHHird00H JHHHBJ, 
-MAh HBJIfBXDH HJBlTBHBfgy 

(Z )  -zt f  =  (4  — ® ) s o  OJVZ —

—  tv  +  -J
:hbdodb BJBifAwdotJ) 

(3 )  HBJIfHdBMHh Bir4)BdjBd 
-BU-6 ‘ HAhA HHBJIfAg =  I Y V  
B'E'-BDirAg BtrdaBM y\j Mh^) 

-OaAlV BJH^Hd'lBX JHHHBHBlfHB BlTirok: A g  ‘ (0 9  If MB III) EHWBIfO BX 
-MAh (d> lj )  j y  BhHBJifBXDH Bl/BHBifHy 'HHOifAg bitbxMAh ( »  ' v ) y
HSBMdBK Ba HDAHl/Bd JHHHBHBlfHB ‘ HHIfHBIfHM £BdB<J> "EH WBd 
-BMHh BVHDBPJDXDHD gxAM HHHDEKBIf JH3X JHHHBHBlfHB Hl/Hg Z 

‘HH'BI/Ag MHEHh HlfgHXdEX 
HhHHMMH BHBIfHB iHBW3‘[] ' ’XBdogH HBl/B WBIf JH3X MHBdgaJIfB HlfBJK 
-BdBlT HhHHMMH HBXBgDHH BJ A B3 X  H£A JHHHBKBIf J H 3 X  'HtfBXBD 
-d A n  HHHJHifMBdan id e m  hA h b w A k A  HAhA HmHHBifMHHe jh h h b h  
-BifHB BD6 A g  Ba q lv  :d o g  d x a w sd en  BXhA BtfBWBifJHax A g

(9 ) 0 =  zti-z<1 +  zV +  6( I Z - x v Z  — zt +  z*
‘.Hl/BIfXg Bh

-HJBirHHAM HmHHHdAH JHHHBWBIf JH3X ( [ )  Bl/HBJhO HHdBIfD3B^{
•(BHBIfHB-g HJBlTlfMBm) H tfe ifA g

(S) zti =  zt  +  zx

I f  I mvvltnHD n m oR n gvd  va runetm dvw  sunnvunvny  ' / £  §



HmHHHdA>I JHHH6WBITJH3X ( { )  
tetrirok A g  ea  HtTBi/Ag q  =  Q ‘0 =  v  :Btrkoh A ‘ BOi/Ag BtTHinog 
'd e ire iB H H irdoo j! HEBHdBw
JHHHBHBimB dBJB (3  Qg I'yDfj]

: ( b h b it h b  
- g  HJBtTfMBm) HtfBirAg > /

0  =  tq z  —  z6 +  zx
urn

-H H H dA H  JHHHBWBI/MH9X X ~
Btfirok A g  Ba Htreiz-Ag 

if — 9 ‘ 0  =  v  BtfMoh 
A  'BDirAg BWHadA b j h MA 
BDDHtiogB h s A ‘ gw irA g  Btr 

-H ^ A  BXBHHtrdO HEBMdBH 

JHHHBHBIffiB d B J B (p

: ( b h b i/h b

- f  HJBtTirHBin) H t fB fA g

( f )  o =  ™ z  —  ZA +

HmHHHdAH JHHHBMBir 
-JH3X ( j )  Bl/irok A g  Bfl
M treirAg ^  =  v  ‘o  =  q Birkoh A ‘ B3i/Ag BWHndA bjhM A BXBHHtrdo 
heA  ‘ 9HirAg bithMA BaoH tioge hebhcIbw jh h h b h b ith b  dBJB (o  

t :(bhbi/-hb -g  HJBtrirxBm) HtTBirAg

(8 )  '  Q =  z p ~  z(<1 - 6 )  +  z*

HmHHHdAH JHHHBWBL-JH3X ( t )  B lTfOk A g  Ba HtfBtfAg 0  =  v  BlTMOh 
A  ‘ BDtfAg BtrHMA BXBHHtrdO HEBHdBK JHHHBHBITHB dBJB (q

: (b h b l-h b  - z  b it 6 9  tfH B m ) HtTBirAg

< Z ) 0  =  -M  +  8( »  -  x )

cH m H H H dAH  jh h h b w b im h 3 x  ( j )  Btfirok A g  Ba H lTB fAg o  =  q uV 
-M oh A  ‘ B o irA g  BtTHkA BDDHtiogB H s e x d e w  jh h h b h b ^ h b  dBJB (b

IHEIfBOBW ‘ HtTBdBJEA BhHAw 
-d n g  HmHHHdAx jHHHBweii\iH3x ( j )  BtrdBinrok h h d A o A x  H E iB g 
‘ gBdBk BJHHdA HBXBgOHH BJHdBIfkA BXBHHtTdoOH JHHHBHBI/Hy

•HtrB fAg H3BWBIMHSX JHHHBHBIfflB BfVBIi"JH3X ( l )  
HAhA JHHHAfn "HtTG HOBlkAH HHdaHXXH JHHHBHBfHB (A  ‘ AT) [tf

< I )  0 =  —  <0 +  g (o  — r )
HH3

if  =  ;(<? —  A ) +  5(p  —  y ) A

owrgy



01 J a
9HIT3H 

dBfH O O  HBJHEI/EH ‘ XB3HXM EJdEtfBtfX Wdocj) ( 6) EH ( 8) HHdBIfXg

9 = 3  ‘8 = 3  ‘o t— - a  l l =  v
:B'c'HB'JBdBM gndH iraH iroD  hbit 

-H9 HOBWBtfJHSX yHWXivX JHHHBHBITHB HHBWBI/UH31 HBJIfHdsg 
•HHDHBirMHHB HD^HlTBd BH HEBXdBN JHHHBHBITyy 

'0 =  9 +  *8 +  aroi — z6 +  zx 
:HBJi/Hd3g HBi/Hg Bwei/UHax X gm X  B H B im y ' i r o o H W  

'HtfBI/'Hipir BHBIfHB
ivXkHBW HBtfHdBEBH HBXMXH XBHwXnX HHM9IT ‘ Btf-BDBHirXg tfXxC 
-aBW bhbithb BlTxBMHMBk B'ffi/'Ok X g  •HtfBi/'Xg w X k a e w  #  ‘ B3L'Xg

J V t  >  z3  +  zO
d B j y  

•H'CBITHlja'ir BHBITHB X H h H X £ H D X 3 h B'D'XB'C'O ‘ gHtf Xg 
lB d o g H  h b ITb i MXh BHBii-ye Biri/ok X g  •H'c'BfXg o  =  ‘ BOirXg

( I I )  J V f  =  z3 +  zO
B ird B jy  

•HlTBIi-HM BtfO(J)H HHBH
-BITHB 0HMHMBk BWBIMH3X (9)  BHHJBt/’I/'Ok X jt i  'x e d a x  HmHi/'Xg

(0 1 )  J V f < z 3  +  zO
HX§ 

‘ 0  < J V f  —  z3 +  zO 
HXhX HJCWIfXg HHMHkBk HXBWHHM JHHH

^  JV* ~ z3 + zG  A d
HBl/HXg

lJ V f  —  z 3 ~ tz O  =  zifzVf 
‘ 0  =  J V f  -  ztizVf - z 3  +  za

HX9

• , =  Srv _ Y ± _  , y ±  
z 3  zG

:eh w b u ox  hh 
HBtfHX ‘ gH^XM BJ ( e )  HHdBL-XBWHHM HBJHBIfMHHB HXhX q B3 V

mvvUrwD nunofingvd vg rwnevudvw s »n uD nn vn y  •{£ §



:hb it ( f )  BffxBtoHtoBy
HHHwXw IITBI/MHHB HHHdBITBlBHHirdOOM JHHHHEBHdBW BH HHHD 

-A H fB d  JHHHBHBIfJJB HBtfHg HWBlTdi HdEI/UHaHTlHCjX^GOH JHHHBNBIT 
-JH 3 I HBJI/Hd99 ‘ 9HHBfDOOB BJBJKHIBH HBJIfHdBMHh B ffH doM ()I

•£HWBE5 BE'ITlHHHdXM

( L )  0  =  J  +  & 3 +  x a +  z * +  i *

HHH3BWBIMH9X BHBtfyB EHg H 9X g HBlTHXg HXhX JHHHXlJ] ‘ HHH 
-H X w raHdHlHBirHB BJ I HHdBI/U.H9HtIH(|)(|)G0H HJBtfHlTirO JHHH ..X
Ba zx  xMBaBHBk ( o  V  HHHXh) gH i;X g  b j  y  h h h h o k o i  b l'eh h h
JHHHBHBIMH31 X g  ■HIJ'BI/'HM EtfO(})H BHBI/'̂ JB X ‘ BlTtfOk HBJI/Xg

( 9 )  o = j  +  t 3  +  x a  +  z ty  +  z * v
HmHHHdXn

JHHHBNBI/MH3 .L >IHBd9 3 JirB HI/’BJKBdBff HhHHHHH Him Xtfq-BW OH 

HHHH HH'l.B ‘ HtfBlfHM BlTOt^H BHBITHB BNEI/JH3 I  ( j >  BHHJBfflfOk 

X ra ‘ BOi/Xg JH9 i  bji/’OH h x h 3 hHhcJ)(|)goh jh h h e w ih b u X m  X r  HH1 B 
‘0 =  g {z Ba BDU-Xg JH 31 OdB£.$ wdBL-XHaHtlHCjxIJGOH JHHH jX  
Ba - X  HH1 K =  y ( t  IBl/HBJBdeM BJ ( g )  HBtrdBIfHHIi\IH31  X g

3  O

( 9 )  V  =  ( z d  -  zQ +  # )  V

(fr) ‘0 - ^  +  m  ‘0 =  a  +  v y z
(8) ‘ o =  g  lD =  V

: HBtfdBiAiBgoHH Xg 'Bin/ok hbji;X9

&  —  t<? +  rV _  <7S—  _  VZ—  1. I _  0  _  I

j  3 a  d a v
HH1B ‘ HtrBtfHM BtfCXjW

HHBHBL'HB dHg HOBI/BHHH JHHHdBtfX EHHJBffHBJIfXg IfBHOHtldoilOdu 
OdBEX HdBIM.H9H'TIH(f)<J)€0H DOW JHHHdBl"BWBL‘JH3X ( z )  B3 ( ( )  'HtTe

( Z )  0  =  z t i  —  iQ +  zV +  6 q z  -  X V Z  —  z^ +  zx  

HDBNBI/JH3X BHBIfHB HBJtfHdBMHh Btf(J)Bd JBdBH HBJX^J ‘ HtTBI/Xg

( I )  0  — J  +  t 3  +  x a  +  ttD  +  t * f f  +  & V
HmHHHdXn yHwXnX jhhhbw bi/\ih 91 yBtTHXg 

•EHWBdXn gHdHmnax hbVhohoj. Xm hhX ‘ gHiro h h bnbl\ih 9i

HHBdgSJI/B HfBMCBdBir HhHHHMH HtfHXtf'lBKOH HHHH HXhX niH d9g
g o a B *  BJiroaBD X g  iHWHttBiro bithM Btro4)H HHBHBtf0B HodHg 
BlTHXBgaBH eX BWBl"JH9X HHBdg9JtfB HfEHCBdBtf HhHHHHH HI/-wXl/ 
- IB K O H  HHHH dH g dBk ‘ BhHHDHy •Htfl/’X g  XBdogH HBffBWBtfJH9X

DNVVpy



•HHDHBirMHHB HdBITBJLMAH HBJIIIHOaX HBI/'Hg HdBirMX 
dBITBlBHHirdOOM JHHHBHBI/'gB 0  =  9 +  A / —  Xg —  z6 ZX  * g £ l

‘0 =  8 — gA *  +  x q — exp (p  ‘ o =  g/f +  A t  - f  g — 8ar (o

‘0 =  S —  ar* +  gA +  ,*■ (q  ‘0 =  e  +  A g  -  r s  +  2A +  (b

:hhohbitM hhb HdeirBXBHHirdoox jh h h  
-HdBI/EBHdBW Ba HdBL-oAHtfBd JHHHdBI/'BHBI/'HB HJBI/HIJA^J ' U \

i\fitVir&Q HBITHBM H0BKBI/\IH3X JHHHBHBITHB HBJIfAg JH3X 
BJ I HOAHtTBd B3 EVHmOg dBl/’BJ.BHHt/'dOOM H E B R E W  ’QL\

•HHDFHEXi  H0BKBI/\IH3X JHHHBHBI/'HB HBJI/-Ag JH3X 
BHMHI/dHg g  HOXnlTBd Ba BtfBXMAH ( g  —  ‘ o )  HEBMdeVV 'SZ.I

•HHOITHEAx H0BWBI/UH3X JHHHBHBITHB HBJI/^g 
JHax B xjiH irdng g HDAHtfBd Ba bITbxMXh (z  ‘ l )  HEexdew > £ l  
tHBda>I w m u v i g  XBgBOOHAw HBVHBk BlTHOBdO HdBirBXBHHirdOOJ! 
JHHHdBI/BX^XH HiChA HIIIHXVC BHBI/-HB HetfEXMAH xdAj^ '££1

eM Bdax H m H fA g
XBgBOOHAw HBtrHBM BtTHOBdC) HdEITXHaHtlHC^^eOM JHHHA ‘HAhA Hm 
-HITHk BtrO(f)H BHBIfflB HH^H^Bk HOBNBI/UHaX JHHHBHBI/HV 'ZL\

iHtfBU-O Bli-HM BtfOC^H BHBIfHE BWBI/-JH3X HITBJKBdBtT Hh 
-HHHHH HBI/H9 xdBm  yBtTHEM :B'D'I/,Ok HDHy iHWHlTBI/O BirHM BlTO({)H 
BHBI/fjB EWBI/UHax HBI/HBM dBk HL'BJKBdBtf HhHHXXJ/j

id o g  dxawBdBU BXhaH effHOBivBi/MHax BHBi/yy *o£i
t^HEHh HirgHxdBX HBI/HBM BHBI/Hy '691 

dBIfBICBDBW Ba d B i r i r o a ^

ISI WHnvrm Hvzifi nvgviitfiu hfi gg §



•ledopH HBtrnAm HxdBm  mmrAg  bitbhbithb dug  jhhhbxM Ah id /fx

( * ) 0  =

'*x

,SA l£;r ‘ H  -+- be
O 0

,ZA ‘ Sc +o O

l IA ‘ lar ‘ *A +  lxi ' z
H H IK  ‘ KHEOtf HmHdHlHBI/lBOHBM HHBWBl/,JH3X (g )  

HdBlTBXBHHrdOOM JHHHBXMAH A BtfHBJX& HBtfexMAH (*/ f Hh
-H H ld A x  B H B fys  A g  •HlZ'BirAg (g) HOBWBtfJHaX JHHHBHBify b h b jx A  
hb itb iM Ah  hA H J irea a y  'HHOtfAg (*A ‘*x)  Ba ( £A >sx )  ‘(lA >zx )  
‘ ( ‘ A l ‘ r )  dBfBX^AH HBJtfHdag ‘ hhvhbithM £BdE<j> ’ sh k b u o x  
HHHxdBm m w /A g  bITbhbi/hb dH g jh h h b x^ A h  xd^J- H tfH g -g

•HtTBdHXHBirXBOHBM HHBWBlfJH3X A g  
HdBITBXBHHirdOOJI JHHHHdHg dBk HBtrdBtfEXMAH HBJI/Hdsg ‘ BtrxeM 
-H ^ B ^  ’ HlTBirAg HOBRBI/UHaX JHHHBHBtfHB HBJXA HBl/BXMAH BtfBhA

(8) 0 =

I l£A >£x  ‘ £A +  £r  

I lZA ' iZx  1 *A +  zx

I lIA ax  1 *A

I ‘ A ‘ x  ' /  +  * *
HH<IB ‘ H t fB ^H h

gm r a x  bwbi/ ,j h 3 x  h b j h b i / e h  b I T h d b jk h x b h  n i H d e x H h  HHdBi/u.HaH'riHcJ) 

-<J)€OM J  B a  g  ' a  B X h A  HBtrdBITBWBITJHaX ( £ )  BS ( j )  B X X d A l

(z)

’ '0 =  J  +  £A^r +  *XQ +  £A +  \x 

iQ = J  +  l^3  +  zX Q  +  * A + £ rz

‘0 = J  +  lf e  +  ' x O  +  gA +  XZX

h h 'i b  ‘ WHEOf Hm nd
-HXHBirXBOHBil HHBWBIAIH3X Q ) HdBI/’BXBHHlZ'dOOM JHHHdBtfBlMAH A 

HAhA HHBJxA HBB’BXilA.H BlfBhA HBJITHdag BHBIfHB Ag ‘ HHDiyAg

A( I ) 0 =  J  +  A2  +  XQ  +  f T ! J  

H0BWBIMH3X JHHHBHBI/'yB HBJHBtfEH ‘ HHfyBI/Hk £BdB<J)
•EHKBUOX HHHOBKBI/UH3X JHHHBHBI/yB HBJXA HBlfdBf 

bx ^ A h  A g  -(EA i£x )  Ba ( z6 lzx )  ‘ ( lA ilx )  :HH3i ;A g  H BJirndag bx 
MAh hA  (HBJBWrAg BtSiHEHh H diA j-  dH g) XHI/’yBI/’HM EBdBcJ) ' I

YHYIfHY HVJXX HVtfYXtoXH hX ‘8E §

nuvvyy



I :eoHBimBhXH dBirtTBk m ernxX  HJBtfHAg

•8<C,+g3 + r j > 5 - sy + 8<C +  8(3  —  x  ) A  tf^— tv ^ i = ^ +  zj f r  f a  +  r *

+  z(o —  x )  - j-  g<f +  z(o  —  x )  / {  V f  —  zvfy 3= -A' -f- .(:> +  x )
l e o r a d B i

-Am BJiBdtTBaM h h o w o x  bitbmmh jh h h h h im h 3 i h jh h h 9>j ’M b u A q

z* +  z(J —  x ) A  ~  vZlt z«  +  s(J +  y ) yi
HM3

o a g f  ^  +  s (3  +  y ) /L +  z<c +  s(3 -  y )  y l

IBOITHHAM BJ ( l )  HdBfBl?0({)H JHHH , . / j y  B3

7 9 vuvm

I yC +  gfj +  r) A = , J W
1 \ 6+ z{ o - x )  A = J W

'.YlVVV&g BhHJBffHHAM (BhHHAg HDBIT 
-Awdocf) JHHHB(})ODBK HJE'C'HDBdo BXMAh HMMH) dBIfB^OOBlV HJB'ff 

-HDBdo dB ifexkXH  ( o  — ) ,,J ea  (A  ' x )  j y  ‘ (0  ‘ ^ ) J  Ba ( 6 ' x ) W

( I )  ' v Z l g t J IV  +  J W
MH(|)OaAw BJHCfjHd'lBl JHHHOUHin/6 ‘ HtfBtfAg ( o lo — ) 

, J  B3 ( 0 l0 ) j  HdBIi-BlBHHlTdOOM JHHHdBI/’BlMAH A ‘ HAhA HHBJ 
-xA HBfHDBXdA JHHH , J J  HMA BXBHHtfdO ‘ gH tfA g  OZ — j JJ  Bh 
-H gA g  xdBra hbjhhl--h>i -HHOL-Ag A Ba r  HdBtfBXBHHtfdooH HhaAd 
-b je A  jh h h A  Ba w  H dng HBirdBirBxMAH H im B d B k  BJOUHinrg

novwvvzuai znnyjunvv^ fic §



* ( l 9 im e m ) ehwbi/hM EBdB(|) hMA BXBHHtrdo HHMHEHh H djyfx h b j 
-x A  HBtrnoBxdA jh h h  ,j j  ‘ gn i/A g dBirAHHtTHaudau b jh A  eb  hMA
BDOHfiOgB HHMHEHh H d jX l  H B J lA  H BtfdBtfB lM AH  , J  B8 J  ‘ EHl\BIfHM 

€BdB(|) V Z  HHdOlTMHW DBW dBJeA BH OZ HHB^ODBW HJBtTHOBdO JHHH
-dB L 'A  \ j  Ba j  HHdBirBiMA.H H B J im d s g  H A h A  J H H H A g  -hhm w Aw  

m n eA x h h h o b  w e i/ jh s i  jh h h o u h i/ i/ g  ‘ gnH B i/oooB  u j(J )H d ‘L B i A g
'H V E l/ H H  31/ O lIH l i - t fG  H H d A

M H d x a w o a j  h e  j  r  A g d o  ir M h w o B w d B J E A  h d h i t
■ H H J H H  J H H H H d B I / E ( j ) O O B N  B h B J B l M A H H H H H  H B J L* H d 

- 3 9  H B t f H O B l M A H  d H Q  d B ^ (  C H C jjH d 'lB l JHHHDUHIf I f g  — 7 —

HDYWVITJH3X JHHHDUHLfIT6 6E §

‘ H'D'EHBIiTIlHJBg BJDHHIf

- r e  HBlJdBiykHEHh A m  H9 0 9  A 9 J H H u g o iH } }  ’ dH tfB Je b j i k h w e ^ b
B IIB M  BirHB(|) '9HV&9  d A k m B K  HEtfHO H dB im O H  BtfOgBdBH E3 BIT
-o o d s u H J  ‘ DUHirii-e rdsii-MHEHh A g  ’ d H t f iB d o g H  H B tr iw o k  y n o A o A x  
jH H H H d n g  HBirdBirA b d s  h e A j h h h b h b it h b  ‘ g n irA g  ItA jk h b k  dB irkns  

-H h H d je  HL*gHXdBX HhHHMMH BXhA BHB BM mOg HBt/'BHBIi’H y

•Htre h b j h h it h M l o g o n  B ffH H dA  e A  h j

-H 1/HBM6  MHEHh H I/ g H ld B I HhHHMMH JHHHBHEfrHB B3 H irgH ld B X  Hh 

-H H d H g  JHHHMHEHh H d iA ^  'MH’n'I/‘3M g H H E I frA j  A m  HBITHg BHBIfHB 
BdJHAD * ‘ HBITHg MHEHh H d jA x  BhBJdHEOk EHg HBCdBtfMHEH}-,

V

D U H IT I/ €
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c :

M M .  
TapaMH3: J

a Y ( x  — c f  -j- y 2 =  a 2 —  cx 

Syjia/m . 6 y  TeHrjiHKHH h h s  6 n p  M a p ia S a  K BS jjpaTra K y -  

a2[ (x  —  c)2 y 2] =  a 4 —  2a? cx +  c 2.*;2, 
Skh 

a2x 2 —  2a2cx  +  a2c2 a 2y 2 =  a 4 —  2 a 2c;c -j- c 2;c2, 
Skh

a2x2 +  a2c2 +  a 2y 2 =  a 4 4 - c2x 2.
6 kh

a2x 2 —  c2x 2 +  a2y2 =  a 4 —  a2c2,
Sk h

(a2 — c2) x 2 +  a2y2 ^  a 2(a 2 —  c2) . (3)

L L Ia o a a rH  M F F ' y q d y p q a K ^ a : 

7 W F + A f F '  > / rP ,  

Skh 7WF +  A T P  =  2 a  Ba F F '=  2c 6yvir3HH y q y H  2 a > 2 c  £kh  a > c  
eKH ’

a2 > c 2,
eKH 

a 2 —  c2 ;>  0 ; 

m yHHHr y q y H  a 2 — c2 h h  6 n p o p  £ 2 6 h ;i 3H H $0A a  k h ^ h ih  M yM - 
k h h :

a2 —  c2 =  b2. (4 )
ByHH (3 )  ra  i^yftcaK :

b2x 2 +  a2y2 =  a2b2, (5 )

£kh SyHHHr HKKajia to m o h h  a2b2 ra  6y;iH H ca, a^^H n c y q y H  
•6yH^aft T eH w a M a  K e ;m 6  h h i^ a h  \

*  . Jf a  i (6)

By TeHHiaviaHH eKH (5) hh a ^ H n cH H H r 3Hr c o a a a  T eH r^ a - 
MacH t^KH KaHOHHK TeHn/iaMacH AeH H ^a^H .

§  40. 3JlJIHnCHHHr UIAKJIHHH YHHHr TEHTJ1AMACH j ) ^  
BYHHHA TEKUJHPHLU ' v

3-i^nn cH H H r TeHr^aMacHHH HH^spHiUAa 6 h 3  yHHHr h j3 k jih h h  
K ypM afl, 4>ah;aT 6 epn ^r3 H  Ta-bpn ^ra  a co c^ sn ra H  s a h k . 3 h a h  
3.7MHnCHHHr IH3KJIHHH B3 yHHHr 6ab3H  0Hp XyCVCH HTViapHHH 
yHHHr TeHrviaM ach fipAaMH 6n^aH  TeKuiHpaMH3. B yH H H r y q y H
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3 . 0 HnCHHHr

Tem viaM acH H H  y  ra  H H cSaiaH  eqaM H 3:

y = ±  — V  a2 - (1)
TeHM aM aHH TeKiunpHin o;iAHAa yHAarn x  Ba y  HHHr 3A- 

viH ncAarH  HXTHepnfl HyKTaHHHr y3rapyB<iH  KoopAHHaTa.aapH 
3K3H^THrHHH 3 Ha 6 n p  M apT a6a T a tK H A ^ a S  y T 3MH3. ( 1) TeHTJIHK" 
Ka KaparaHAa y x  HHHr c^yhkuhhch Sy^aAH. IllyH H H r ynyH  y 
HHHr KHHMaiviapH x  r a  Se p H ^ raH  KHH Maiviapra i^apaS aHH^^a- 
HaAH. Maca^aH, a6c0^i0T khhmsth a a 3h k h h h k  SyjiraH ^ap 
■6 np  x  =  O P  r 3 y  ynyH  h k k h  ^HHMaT Tyrp H  Ke/iaAH: y t =  P M  
ea y 2 =  P M ' .  Bv;iapHHHr aSco^ioT KHHM3T^apn y 33po TeHr Ba 
HmopaTJiapH  6 Hp-6 HpHra T ecK ap H  (h i3k ^  62). Born^ana k h ; i h 6 
aftTraHAa a6cuHcca yj^H- 
A 3rH P  H y^TarS  HKKHTa 
CHMMeTpHK M  Ba M '
H y ^ T a ^ a p  T y r p n  K e^ a A H .

By H3THJK3 yM yM 3H  
S^IJIHIlCHHHr 36CI1.HCC3 
y ^ H r a  H H cSaTaH  cH M M eT - 
PHK 3K3H^IHrHHH K ypC a- 
T3AH.

x — ± a  6y;ica, y  =  0 
6yn\\6, y  3,/iJiHncHHHr 
3Hr KHHHK OpAHH3T3CH 
<5yjiaAH; m y  6h ;i3h  6H p- 
T3 3^1/IHIICHHHr A (a, 0)
Ba A '  ( — a , 0 )  H y^Ta^apH  
aHHK-flaHaAH (m a K ; i  62 ).

x  =  0 S y jic a , y  =  ±  b SyviaAH Ba |y| =  b 
K3TT3 opAHH3T3CH 6y.naAH. I l l y  6H^aH S n p ra

B (0 , b)  Ba B'  (0 , —  b)
M yi-jTa^sp H  3 H H ^ a H a A H .

JleKHH x  HHHr 3 6 c o ^ io t  kh !S m 3th  a a 3 h  K a T T a  G y jiM acy iH rH  
m spT, nyHKH |x| >  a 6y^raH  no^Aa y MaB^yM 6y;iaAH. XI,eMaK, 
a 6 c u H c ca cH H H H r a S c c v iio T  k h h m s th  a  AaH  vk 3 t t 3  6 y ; ir 3 H  x e n  

6hp Hyi-jTa 6H3HHHr a^^nncra i^apam.iH 6w m '«A M 3HAH. l i iy -  
h h h t  6 h ^ 3 h  s ^ H n c  o p A H H S T a  y i^ H rs  n s p a ^ ^ e ^ b  6 y 4 T 3 H  x = + a  
» 3  x  = —  a ( NS  B3 N S ' )  T y rp n  M H 3 H ^3p  opacH A3 '6 y ;iaA H .

3.1.1HnCHHHr 3HT 
3JI.lHIICHHHr HH3



S a a w ic

/  s^i^mncHHHr TeHr;iaMacHHH x  ra HHcSaTaH eHaMH3_
By *o/i/ia:

I3y tch t^ ih k  ycTH fla  ^aM (1 )  t c h iv ih k  ycTH fla  i^H^iHHraH M y- 
,\0K8MajI3pHH J^HJIHLU MyMKHH. X a KHI^aTAa afiCO^IOT KHHMaTH b- 
/i«'ih khh hk  6 y jira H  * a p  6np  y  — OR  ra  x  y wy H hkkh  j^HHMar 
i y r pH Ke^iaAH: x^ =  R K  Ba x 2 =  R K '.  B yjiapH H H r a 6 co ;n o T  
KHflMaiviapH y 3 a p o  TeH r Ba H iu opa ^ ap n  6H p-6n pH ra  TecK apH . 
Ijou iK an a  k,h j ih6 aftTran.ua, op^H H aTa yj^HAarH R H y^ T a ra  h k k h - 
Ta CHMMeTpHK K Ba K'  Hyi^Ta^ap T y rp n  K e^a^H . By H a T H »a  
yM yM aH  3.ajiHncHHHr op^HHaTa y i^n ra  H H cfia iaH  cHMMeTpHK 
3KaH^iHrHHH K ypcaTaA H . JleKHH ^aM aBa^T |y| b SyjiH iuH  rnapT, 
HVHKH 3KCH >iO,lAa X  M3B^yM 6yj iaAH.  J l e M3K, OpAHHaTaCHHHHr
a6 co^K )T  i^h h m 3th  b a aH KaTTa 6y./iraH 6np  H y ifra  s ^ H n c -  
Aa Sy^M aftAH . LUyHHHr 6HJiaH s^^H n c: aScu H cca y ^ H ra  n a p a ;i-  
^e^ib 6 y ^ ra H  y  =  +  6 Ba y  — ~ b  T y rp n  M H 3H ^ap  (S S '  Ba 
A'N' )  o p a c a a a  6 y ;ia ;u i.

TeKuiHpHiH/iaH MH^KaH H aTH )Ka^apra K aparaH aa s^^HncHHHr 
veKCH3 y 3 0 o a m r a H  H y^Ta^apH  6y./iMaft, Sa^KH y  NN 'SS '  T y r -  
pH T vp T S yp n a K  HMHAarn enHK m aK ^aaH  HSopaT.

S^uiHncHHHr cHMMeTpHH y o a p n :  AA '  =  2a yHHHr K a T T a  
y  KH Ba B B '  =  2b yHHHr k h h h k  y K «  A e fln ^ a iiH ; y o a p -  
h h h t s^ ^ n n c  6H^aH yn p a m ra H  A, A', B  Ba B '  H y ifra ;iap H  3.1- 
^iHncHHHr Som^apH AefiH^aiiH. F Ba F '  Hyi^Ta^ap syi^HncHHHr 
4> O K y c ^ a p H  ^eflH ^aAH . 3 ju iH ncH H H r (J)OKycH,naH yx ra H  o p -  
AHHaTacH 3^iJiHncHHHr n apaM eTpn  ,aefiH.ia,aH Ba y ,  oa a T ^ a  p  6h- 
^aH SejirHJiaHaAH. <toKycHHHr a6cu.HCcacH c Sy/iraHH ynyH :

S^i^H ncAarH  * a p  6np  M t ( x u y t) H yi^Tara K oop^H H aTa^ap  
O o w u ra  HHc6aTaH ch m m ctph k  6 y ^ ra H  M 2 ( —  x u —  y , )  H y^ra i 
m o c  Ke^ia/iH, nyHKH 6 y  H y^Ta  ^aM s^^nncH H H r TeHr-aaMacHHH 
KaHoar^aHTHpa^H (m a o  63):

ByHra ^a p a ra H ^ a  s^^nncH H H r K oop flH H aTa jiap  Som HAaH y T 
raH ^ a p  6np M,A12 BaTapH m y  Hyi^Ta,na T eH r HKKHra 6y^ H H a- 
a h ,  *iyHKH

f  +  f - * )  =0> y» +  (-y») = 0 .

x = ± ~ V b i ~ y \ (2 )

( -  -Vi)2 _  .
uo. *

2
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IllyH H H r y n yH  K oopA H H aTa ;iap  6 o u ih  3;i;iHncHHHr ch m m ct- 
Phh MapKa3H 6kh ^HC^ana yHHHr m a p k a 3 h AeftH/iaAH.

M h c o j i  1. K arra yi^H 6 Ba k h h h k  y^H 4 6y;iraH srtJiHnc-
HHHT TeHTJiaMaCH Ty3H;iCHH.

BepH^raH MHCo;iAa: 2a =  6 Ba 2b — 4, asm bk: a =  3 Ba 
b =  2. By-iap a^uiHncHHHr yMyMHH TeHr^aM acnra KyflH^ca, H3- 
jia H ra H  TeH r-iaM a K e^ n 6  
MH^aAH:

X 3 V2
— 4- —  =  1 9 ' 4 '

M h c o ^ 2. <t>OKyc- 
jia p n  opacH^arH Maco(})a 
6 ra  Ba kh h h k  yi^H 8 ra 
T eH r S y^ ra H  3;i./iHnc- 
h h h t  T eH M aM acH  Ty3H ^-
CHH.

By MHCO^Aa 2c =  6,
A.eMaK, c =  3; 2b =  8, 
jieMaK, 6 =  4. Byyiap- 
hhht ep^aMH 6n;iaH a 
hh Tonniu MyMKHH. XaKH^aTAa,

a2 —  c2 
f iy ^ r a H H  y n y H ,  S y H A a H : 

a2 =  b2 +  c2 $kh a — V  b- +  c2 

6yjiaAH. LUyHHHr ynyH:

b2

a =  1 16 -r  9 — 5. 

a  Ba b hhht KHftMarnapH s^H ncH H H r yMyMHft TeHr^aMacnra 
KyftH^ca, H3^aHraH TeHr.iaMaHHHr Ky p h h h iiih  KyHHAarHHa 6 y -
j ia A H :

-  +  ^ = 1  25 1 16

M h c o ;i 3. 3^^HncHHHr TenrjiaMacH SepH^raH: 

f ?  j _ > 1 —  1
36 1 9

ByHHHr Karra Ba k h h h k  yi^ iapH , 4)OKyc^aPHHHHr KoopAHHaia- 
jiapn Ba napaMeipH Tonn^CHH. \

« h , TeBepn^raH  TeHr^aMaHH 3,’i.iHncHHHr yMyMH 
viaH co^H uiTH pH 6 i^aparaH Aa:

r e H r^ a M a c H  6 h -



,i ,'{(>, b - =  9, ^eM aK , a =  6, b =  3.

v i y i i  ‘);i;iiiiiCHHHr y o a p H  2 a  =  12 Ba 26  =  6 
it ^pabm h On^iaH (|)OKyc^ap o p a cn a a rH  c M3C0(f>3HH

I H l i
y  a 3 —  b2 =  Y  36  — 9 =  3 / 3  Ba 2c =  6] / ^

. 1.1. i ii tic itH iir n a p a M e ip H :

b2 9 i c  P  =  —  = « -  =  1.5.^  a 6 ’

M h c o j i  4. Sji^iHncHHHr Tem viaM acH  3x2 +  5 y 2 — 16 =  0 ,
ByHHHr KaTTa Ba khh hk  y o a p H  Ba (JjOKycjmpHHHHr KOOpflHHa- 
Ta^apn  TonHJicHH.

3^^H ncH H H r TeHr^iaMacHHH 3Hr 3BB3;i OAaT^arH  m sKJira  
Ke^iTHpaMH3. ByH H H r yn yH  yHHHr Ma-b^yM ^3^ h 16 h h  y H r  
T0M0HT3 yTKa3H 6, CyH rp3 HKK3JI3 TOMOHHHH 16 T3 6y^3M H 3t

3x2 - j-  5y2 = 1 6 ,

3 x 3  5y2
eKH — + —  =  ! ,

—  -X- £ _ 1 
16 ^  16 •
3 5

B y  TeHrji3M 3HH a^^HncHHHr Tenr./iaM3CH 6H^aH c o ^ h h ith p h 6  
Kap3raH.na:

a 2 =  y ,  SyH ^aH  a =  J /  ^  =  ~  > %  

b2 =  -J , SyHAaH  b  =  j/ ^ -J  =  -g-V  5,

f ( j / § , o )  Ba f ( - / § o ) .

§ 41. 9JIJIHIICHH MH3HLU -
14 ou  lXt)l»

I .  H y ^ T a j ia p  ep flaM H  6HJiaH m h 3huj

S ^ ^ H n cH iiH r acocHH T a tp n ^ H r a  cyHHHS, yHH H y^ T a ^ a p  6 p -  
A3mh 6h;i3H  HH3HHI MyMKHH. <J>3pa3 p ^ a i i jH K ,  6epH.flraH  y3 -  
rap M a c  M H iy iop ;iap , HtHH s^i.inncHHHr KaTTa yi^H 2a  =  M N  Ba

3jiAunc
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(J)OKyc^ap opacH^arH MacocJja 2c — FF '  Sy^CHH. By^apHHHr ep 
AaMH 6H^aH a^^Hnc hh3huj ynyH aHr aBBa^ FF'  huht ypTacH 
6y.iraH O Hy^TaHH aHHiyiae o ;i3mh3 (ih 3k;i 64). CyHrpa FF'  hh. 
HKKa^ia TOMOHra AaBOM 3tthph6, OA  =  O A ' — a hh y^na6' 
OJiaMH3. LLIaK^ra MyBO- c

AF — A ' F '  =  a —  c.
LLlyHHHr y n y H :

A F  +  AF '  =  (a —  c) -j- 
+  (a +  c) =  2a,

A ' F '  +  A ' F = ( a  —  c) +
( f l  “ j-  c)  =  2cl.

,D,eM3K, A  Ba A '  H y^Ta ^ap  
a;i.flHncra Kapam ^H  H yKTa- 
.aapAaH HGopaTAHp.

3 h a h  O  H y^TaAaH  A A '  
ra n ep n eH A H K y^n p  k h ^h S  
SS'  hh y?Ka3aM H3. A r a p  
F  eKH F '  a 3 h  a ra  TeH r 
p aA H yc  6h ji3h  Sft hh3h jic3 , 
y  e ft ^ a ^ n rn  SS'  hh B  Ba 
B '  H y^Ta^apA a  ynpaTaA H .

'
V

\ V
\

__
__

__
_ * *

V  

0 0 \
A'\ F ' f  ; a

A a '

rsi V
M ■4-

Q R
IUclkji 64.

■/V

H k k h h h h  t o m o h a 3h 

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.

A rap  M N  aaH HCTaraHna 6Hpop P  Hy^TaHH o;ih6, 3./ijihiic- 
hhht F  4>OKycHA3H r =  M P  B3 F '  AaH r '  =  N P  ra TeHr pa- 
AHyc^ap 6H^aH eft HH3H^ica, y^iapHHHr 6np-6HpH fiHJiaH KecHiu- 
T3HHA3H a B3 a'  Hy^T3;iapH aHHK^i3H3AH (yn 6ypnaK TOMOH^S- 
pnHHHr xoccscHrs MyBO(J)HK r '  — r <  F F '  6y;iHiuH mspT). A rap  
F  a  aH N P  Ba F '  AaH M P  psAHycviap fiHJiaH eft^sp hh3h^c3,
y j i s p H H H r  6 n p - 6 H p H  6 n ^ a H  K e c n iu ra H H A a H  HHa d Ba d'  H y ^ T a -  

jiap 3HHK-fiaH3AH. a,a', d B3 d '  Hy^T3^ap 6n3HHHr a;i;iHncra 
Kapam ^H  H y^Ta^apA aH  H 6opaT, nyH KH :

aF  - f  aF'  =  M P  +  N P  =  M N  =  2a, 
a'F  +  a'F '  =  M P  +  N P  =  M N  =  2a, 
dF  +  dF' =  N P +  M P  =  M N  — 2a, 
d'F  +  d'F '  =  N P  +  M P  =  M N  =  2a.
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IIBJmHD3X HBI/'Hg BHBIASJB BXXBX JHHHdBfDAHlTBd X g  '£H1\BEBXXA

HHdtirDyfHlTBd '—‘swo  ‘ zV\IO ''WO :Bh3H  d H 9  b i i h b j b x o h  e d J H A o
■(Z,9 fXB^n ) EHWBEHh .BHBITHB

73HXXH HBJI/VC9 JH3X BJ q
Ba v  HdeifaAHli'Bd hbVexM Ah 
O  d o d n g  HAhA m nsH h hh 
-OHHfifG HBJirAg ( q z  <  v z )  

qZ, Ba v z  HdBirMA ‘ hb itbo
-B^Y 'HHMKAiV IHHEHh DUHIT 
-tfG HBI/'Hg MHiriTHJHa BU’B>K 
-BdBV XKOJ gHHKAD BJB>K 
-HXBH HBJITHdeMH]-, ' Z

_  bM  _  dW  
q ub ~ d x  

:(99 r a e r a )  h b itb o b w  
•ngvvSg ngvnnnwgotiH vz 
-vhfc vwuivyi znnnnkA wh 
-nx ovnvve muvgovn vz 
-vdvg-dng zwiundvvviuvH 
-vpdo VHwnv vs o v v v v e  Hvzv&g vnwAwA novoonhogv : hht-k

( g )  ' v  : q =

:BDHHI/Ag BJHDHhHHXXH HOHhHHdng HBfdBI/'JIHI/’JHaX A g  

99 V-XVfil
•(hbV bw  .

-EI/"JH3X ~Z )  zX—  ZV / j  — DX

•(h b 'd'bw

-B L -J H 9 X -0  , X — ?V  =

:Birirok:
A 1 ‘ bohhi/’hM B iro4)H*HBirH9 

HOBXBHHVdO JHHHBHBF 

-HE B3 HBI/'Hg e <C HDBXBHHV 
-d o  JHHHDHHI/'I/'G HITIHEdBM 
BJBOOHHDgB ynwAwA d od  
-ng 'HlTBirAg h eA  jh h h b w b it
-JH3X ( 3 )  HJBttHdoM OI HOBW 

-BI/MH3X JHHHBHBI/'HB Ag 

•(99  FHBin) EHlMBEHh BHBI/" 
-HB HBI/'Hg oAnVB d HBJi/vJg 

JHax b j  v  hbTCbxMAh HBjmHoaM HdBifMA jhhhohhih/ 'g hbjhhi/hM
BlTO({)H HBI/Hg BWBI/-JH9X ( j )  ‘ gHI/H^ EBdB4>'?S <  Hl/Hg

191 VHVVriV V9 3UnVV£ ■££ §



•dHVHtfOk yHOAoAx JHHHOUHtf 
-ire  BHBirye ‘ H e w a t f 'hitbithM Btro(|)H hhbhbi/hb HBJi/Ag jH a x  b j  
v  HoAHired ‘ gn irA g  B tfH m og dBifB iBHHirdooH  h e b ^ ew  Boe A g

j h h h k b i/b M ‘ BDirndog gnxdox 
gHiBdBM b j h o w o x  dag hhkbiz-b M 
‘BlTirok HBJdAx gaxdox h h u h  
HBL'Hg Hh A JHHHHBIi-BM HtfHg

'(OZ +  vz =  w , j +  ,
4 - ,33 + 3 w )  HtTBI/'HEBMxA HBtTBh 1 
-XHW BtfBHHH HHA ‘ gBIfJOg BJHd 
-H g -d n g  HHHdeirhA jh h h o h  h b j 
-i/Ag hAeA BhHdotrMnw ,3 3  =  oz
HBfHMA BJ.1BH JHHHOUKirfe H^HI/HAeA BdJHA[) 'HlTBirHJBHdA BH' 
-XHW HM3 BHUOHH BJHdHg dBk JHHHdBI/BxMAH t3  Ba 3  H BJIfH dag■ 
I/B8HB JHe HAhA mHEHh HBI/Hg XBMBdBk £H3mAi;eA HHOUHIftfg

Hi/HBm i jn gn dM B X  jHHHOUHinre b IT h d b jk h ib h  m n d H x m B x A x  hbit  

-H g H dH g-dH g HHdBirBXMAH HBJHBir.MHHY 'Ht/’BHBI/ilHHB HdBfBXMAH 
" ’\o  "o \q  ‘q :BlTHBJxe w o b b i t  HBirng i ;Ah  HJHi/Bk ‘ g n r o  HHdBir 

-bxMAh ’“ ‘tf ‘ 5  bhk BirMHEHh nddAx y y w  ‘ m B m xA  b jh A u i

(Z)
HM3

:Bl/ifok A ‘ bdhhi;hM EBdBcf) v  =  q BtTHAg d B jy

(I)
^H iraB irO  HHHDBMBI/\IH31 BflTOD JHG JHHHDIiHIfL-g I 

YHVITHV Y9 DUHLTire ‘St §

•(99
ITHBin) JH9X b jhM A  b ix b h  jh h h  
-ouHi/ire hht-k ‘ b j  vz  h d h ith h jh h  
JHHHdBtfB^OOBN BhBJdBtfBlM Ah 
tj  Ba 3  hbIThobiMAh d n g  dBk
JHHHMHEHh HdJG HBJI/HEHh HH 
-HAh ‘ HtTBdog gHEHh oumve  HhA

S9 van in

mHEHh HEIfHQ XBMBdBk EHONXlfEX 'Z

•H fB IfAg ITHDOk

3UnVY£ 091
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M u M 2, Hyi^Ta^apHAaH yHHHr 6npop A A X ^HaMeipHra
A f jP ,  M 2P U M 3P 2...., nepneHAHKyjiap HH3HoapHH TyiuHpaMH3. 
A rap  paAHyc^apHHar khhhk aft^aHa 6n;iaH KecHuiraH: N, N u 
N 2,..., Hy^Ta^iapH^aH A A X ^.naMeTpra napa.Me.flb HH3Hoap yr- 
Ka3H^ca, y^apHHHr ^a^nrn nepneHAHKy^ap ^H3Hoap 6n^aH 
KecHuiraH: M ,  R, S ..., Hy^'rajiapH H3^aHraH a^jiHiicra TerHui- 
./ih Hyi^a^ap 6y.fla.HH. MacajiaH, N M  Ba O P  y 3apo napa.fl.fle.flb 
6y^raH H  y n y H :

P M  : P M , =  ON  : O M , =  b : a.
J3,eMaK, P M  — sjumncra Kapam^n ( M )  Hy^TaHHHr op^HHaiacH 
gyjia^H. Ko^iraH /?, S,...y HytjTa^apHHHr a^ H n cra  i^apamJiH 
aKaH^iHrH m y  fiy.fl 6\\Jiav. h c S o t  \swj\mam- A H H ^ a H ra H  H y^Ta-
jiapHHH 6H p-6npH Sn^aH TyTam TH pn m  HaTHJKacHAa a^^nncH H H r 
Tat;pH6Hft m a o n  ^och^ Sy^aAH. „

y  (/C <C i- c-<4
§  43. 3JlJlH nCH H H r r iA P A M E T P H K  TEHrJ1AM AJ1APH. 

9JlJlMnCOrPA<l>

1. S^HncHHHr yi^^apHHH 2a Ba 2b (2a > 2 6 )  (|)apa3 kh^hS, 
yHHHr y o a p n  KecH u iraH  O  HyhjTa.fl.aH p aa n yc^ a p H  a Ba b 6y.n-

raH  HKKHTaep^aM HH a fl-  
.. ^aHa HH33MH3. Bnpop

p a j.H yc  yTK33H6, yHHHr 
KHHHK Ba KaTTS aHJiaHa- 
./iap 6n^aH  K ecH m raH  N  
Ba M  Hyi^Ta^ispHAaH 
AAi  ra nepneHAHKy^ap 
Tym np3M H 3. S^rraH na- 
parpatjxnaH M aw iyM K H , 
N  H y^TaAaH  A A , ra  na- 

X  pa.zi.fle.flb mijm6 yrKa3HJi- 
raH  HH3HK M P  HH 3JI- 
jiH n c^arH  R  H y^Ta^a  
yqp aT aA H  ( m a o  68).

Arap  A O M  6ypnaK- 
h h  t Ba 3/i.flHnc.aarH R 
HynTaHHHr KoopAH H aTa- 
jiapHHH x  Ba y (})apa3 
KH^HHca, 6y  j?o jijia  O M P

UlaKA 68.

T y rp H C y p H a o H  yH 6ypqaK .u a:

x  — O P  =  O M  cos t =  acos t
Ea CNQ  TyrpHdypHaK^H y^ yp n aK A a
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y =  R P  =  N Q  =  ON  s in  t =  b s in  /.

SjMHncaarH HyKTaHHHr x  Ba y KoopAHHaTa.napHHH napaMeip t 
(JjyHKUHHCHAa H(j)OAa KH.nraH yu i6y

x  =  a cos /,!

y =  b sin  t J ^

T eH M a M a ^ a p  a ^ ^ n n c H H H r  n a p a M C T p H K  T e H r ^ a M a -  
ji a p h A e fin ^aA H .

B y TeHr^aMa^ap/iaH napaMeTp t hh MH^apnG, ^aMaBaKT a;i-
^iHncHHHr OAaT^arH TeHr^aMacHra yTHiii MyMKHH. ^a^HKaTAa 
( 1 ) AaH.

~  =  cos t, y  =  s in  /,

i '  L
6kh

§  =  c o s 2t, g  =  s in s /,

" ' V  ■ -

6yHAaH

^  +  p- =  c o s 2/ 4- S in3/ =  1.

2. <J>apa3 KH^aft^HK, y 3yH^nrH y 3rapMac (/) 6y.nraH (KL )  
KecMaHHHr K yHH Ox  yKH- 
Aa Ba L y^H Oy  yK «Aa 
6y^CHH (iuaK^ 69). M  HyK- 
Ta KL  Aa 6yvm6, j^aMa- 
Ba^T L M  =  a Ba M K  =  b 
(J)apa3 KH^aMH3, hi>hh 
a -\ -b  =  l. A rap  KL iuyH- 
Aafl ^apaKaira Ke^caKH, K  
Hy^Ta Ox yKHAa ch;dkh- 
th 6 6opn;ica, y  ^o/iAa M  
HyKTa a^^Hnc Hii3aAH.

XaKHKaTAa KL Aarn M  
HyKTaHHHr KoopAHHaTajia- 
pn (x, y )  Ba L M Q  6yp- 
narH cp 6y^CHH. LUaK^ra MyBO(|)HK TyrpHCypnaK^H L M Q  Ba 
M P K  yndypHaK^apAa:

x  =  Q M  =  a c o s  ®,

y =  M P  =  b s in  <p,

6 y ; ia p  s^i^iHncHHHr n apaM eipH K  TeH r^aM a^apnAaH  HdopaTAHp. 
K n ^H H raH  M y^ o K aM ara  acoc^aH raH  s^^iHncHH HH3HIH yn yH
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s ^ ^ n n c o r p a i j )  A eraH  M a x c y c  a c 6 o 6  S o p . yH H H r Ty3H.fiH- 
i u h  K y f lH A a rH H a .

y 3 a p o  TyFpH 6 yp n a K  T3iHKH.fi p ^ r a H  Ox Ba Oy HH3FHH./iap
ycTH^a yHHHHH LK hh3-
fh h  6op; y n a jia  h h 3f h h - 
HHHr 6 yT yH  6yftHHa 6 y m  
o p a ^ H rn  6yjm6, ynHHHH 
HH3FHHHH L Ba K H yK* 
Ta/iapHaa Oy Ba Ox
6yftHHa CHJDKHTHIH M yM 
KHH. M  H yK Tara  Ka^aM 
y q n  y p H a m f i r a H  Ba 

M L  =  a, M K  -  b. By 
>}0^Aa L hh Oy SyHH^a 
Ba K hh Ox SyftH qa 
ch / ih ch th S  S o p ra H A a ,  M  
6 S h h h  h h 3 h 6  S o p a A H

3 x

U laK A  70.
H y^TaA arH  Ka^aMHHHr yHH s^uinnc 
(rnaK.fi 7 0 ).

§ 44. 9JlJlHnCHHHr 9KCU.EHTPHCHTETH

3 a a u /ic (poKycAapu opacudazu MacogbanuHZ 9AAuncnuHZ 
Kamma yquza micQamu, yntiHZ dKcneHmpucumemu deauAadu. 
ea y odamda e xaptpa 6uAan SeAZUAanadu, ht>hh

2 c c Y ‘* — b'i
^ 2a a u

c <  a S y^ raH H  y n y H  jjsm sb s i^ t e <  1 6 y ^ a A «  
SKcueHTpHCHTeTHHHr re-

OMeTpHK M3"bHOCHHH TeKHIH-
D3MH3. ByHHHr y n y H  (1 )  h(J)o- 
A a A a rn  a hh  y3  ^o;iH H a ^o.fi- 
AH pn6, b HHHr kh h m sth h h  
OpTTHpHS 60paM H3. ByHHHr 
H3TH>K3CHAa £ HHHr KHftM3TH 
KaM afiH6 6op3AH . H k k h h h h  
TOMOHA3H b =  O B u O B 2,
OB3t... 6ynw6, y cn 6  6 o p ra H - 
Aa 3H ^anar3  h i^hh^s-
h ih 6  Cops ah  bs b =  a 6y.fi- 
raH Aa e —  0  6 y ;w 6 ,  y  3 ft;i3-
HaHHHr y3H 6y^aA H  (ui3K.fi 71 ).

AKCHHHa (1 )  H(})OAaAarH a 
hh y3  ^o^H H a k o ^ a h p h S , b

(1)
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HHHr KaMaHTHpHO 6opn./ica, SyH^aH e HHHr i^HftMaTH
ycn6 6opaAH. Hkkhhhh TOMOHAaH b HHHr ^HHMaiviapH..., OB3, 
O B 2, O B x,.. . ,  6 y ; m 6 K aM afln S  6opraH .ua, afi;iaHaAaH y 30K-
^auiH6, yTKHp.aauiH6 6opaAH Ba b HHHr jihmhth 0 6y;iraHAa 
e =  1 6ym6,  aAjwnc A A l opacHAarH hkkhjiaHraH KecMara afl- 
^iaHaAH. LUyHHHr 6HjiaH e HHHr ^hAmbth a^HncHHHr HiaK îHHH 
H(J)OAa KH^aAH.

S^ijiHncHHHr yoapH H H  yHHHr sKcueHTpncHTeTH e Ba napa- 
Merpn p  epAaMH 6n;iaH H<J)0Aa kh^hui mvmkhh. X a i^ a T a H

62 Y  a'--b^ 
p  — — Ba e =  -----------1 n n

6 y^ ra H H  y n y H , 6yHAaH

b2 =  ap, a2e2
AeM an :

ap,

a :
l - e 2 V  1—e2

u  e  l ~  a - p !

l  p  *

< U i '- *-)<2>

3JlJ lH nC H H H r P A ilH y C -B E K T O P jI ■ \ P H '  P z 
~f—--------------- -------------------------------- ------------ -W - §-

dAAuncdazu 6upop Hyqma 6uauh  ynunz 6lip p tfioKycu- 
zam Maco<fiacu y ny^manum paduyc-eenmopu deuu.iadu.

<t>apa3 i^H^aft^HK, a^^H n cA arH  6 n p op  M (x ,  y )  Hyi^TaHHHr 
paAnyc-BeKTop/iapH M F  =  r Ba M F '  — rx 6yjicHH (niaK.-! 72).

M  (x ,  y)  Ba F  ( c, 0 ), M  (x ,  y)  Ba F '  ( — c, 0) Hv^Ta.iap 
opacH A arH  M aco(J)a;iap K y fiH A a rn qa  6y ;iaA H :

r =  M F  =  V ( x -  c)2 - f  y\
rx =  M F ' =  ] /  ( x  - f  c)2 +  y2. 

By^apHHHr J?ap 6HpH 
K BaApaTra K yTapH ^ca

r2=  x2 —  2 cx -f- c2 +  y2, 

r\ =  x2 +  lex  +  c2+  y\

(1)

KeflHHTH TeH M aM aA aH  
aBBa^irncH a fiH pH 6o;iH H -
ca

r\ — r 1 =  4 cx,
gKH III OKA 72.

( ' 'i  +  r )  (rt —  r)  = , 4cx. 
S^^H ncH H H r acocH ft x o c c a c n ra  MyB0(J)Ht;:

(2)
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B y  (2 )  ra  K y flH ^ca  

£ k h

rx +  r  =  2a.

2a ( r ,  —  r )  =  4cx

n crx —  r =  2 — x.‘ n

(3 )  a s h  (4 )  h h  a?iupu6 o ^ c a K  

2r =  2a —  S 

(3 )  f in ^ a H  (4 )  h h  K y u ic a K

2r =  2a —  2 — x  eKH  r =  a — —■ x.a a

2rx =  2a +  2— x  6 k h  rt a i —  x.^  a

(3)

( 4)

(5)

(6)

BH3Aa —  =  e s a h . I llyH H H r y n y H  ( 5 )  Ba (6 )  TeHr^iHK^iapHH

K yfiH A arH qa  e 3 n u i MyMKHH:

(7)

B y  4>opM y^a^apHHHr epAaM H 6un.au a^^H n cA arH  h x th S p h h  
M  (x, y )  HyKTaHHHr paAH yc-B eK Top/ iapn  a Ba e opKa^iH 3 h h k - 

^iaHaAH.
x  ̂ y2 .

M h c o ^.  3/i^iHncHHHr TeH r^aM acH  g| +  =  1. ByH H H r a o c -

UHCcacH 4  6 HpjiHKKa TeH r S y^ ra H  HyKTacHHH Hr p aA H yc-B eK T op - 
^apH  TOnHi/lCHH.

B ep n ^ ra H  T eH m aM a 6y f i Hqa :

a 2 =  64, b2 =  36,
CyH Aan

a = »  8 , 6 =  6;

c =  Y  di -  V  =  V  2 8 ^ 2  I 7,

r 1 /—  v'
a  =  — =  x  V^7 Ba x  =  4. a 4 r

B y ^ a p  (7 ) ra  K y fin ^ ca :

r =  8 — ~\fT, r . - S  +  V T
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S a r n i e  TexHHKa.ua Ba (J)aHji.a, aftHH^ca, acrpoHOMHHAa >Ky- 
Aa M y^HM  po^ib yftHaflAH . Niacoji y n yH  M arn ^yp  hcm hc aerpo- 
homh Ken .nep  TOMOHHAaH X V I I  acpHHHr Son iH A a Karn^ am /i- 
raH  Ba n jia H e ia ^ a p  ^apaKarara oha CyviraH y m 6 y  yn T a  i^oHyH- 
JiapHAaH T ym yH H a 6 ep n 6  yraM H 3:

1. X a p  6np  n^aHeTaHHHr op6H Tacn  a^^n ncA aH  n S op aT  6 y -  
jih 6 , yHHHr (J)OKyc^iapHAaH SnpHAa K y e u i  TypaA H .

2. X a P 6 n p  n^iaHeTa K y e m  MapK33HAaH yTraH  tc k h c ^ h k  
C y fin n a  j^apaKaT ^H./iaAH Ba yHHHr (ht>hh n ^aH eraH K H r) paA H yc 
B eK Topn  HH3raH ceKTopHHHHr k)3h, 6yHHHr ynyH K epaK  S y^ raH  
B a^Tra  nponopu.HOHa.fl y3 rapaA H .

3 . n ^aH eTa jiapH H H r K y e in  aTpotj)HAa afl^aH H UiH ra K epaK  
SyviraH  Bai^viapHHHr KBaApaT.iapn , y^apH H H r ^ y e m r a n a  6 ^ r a H  
y p T a  Maco4>a^apHHHHr K y6 ;ia p H ra  nponopn.HOHa.aAHp.

A B B a ^ o , n jiaH eTa A e 6  (|)opMacH rnapra  h ^h h  6yjm6, K y £ m  
aTpo(J)HAa aiuiaHHS lop raH  h h phk  c3m obhh JKHCMra afiTH^iaAH 
(6y./iap i^yeiHAaH sk c  STTHpH^raH H ypyiap ^H coS H ra  e p y r jia H a -  
A h ). X V III acpHHHr ox H p H ran a  M aiw iyM  S y^ ra H  n ^aH eT a^ap : 
M ep K yp H H , B eH ep a , Ep, M a p c , lO n H Tep  Ba C aT yp H  caH ajiap - 
AH. K efiH H n a HHa yH Ta: Y pa H , H eriT yH  Ba H flyTO H  Ma-wiyM 6y./i- 
a h .  By 9 Ta KaTTa n;iaHeTa./iapAaH 6 ou iK a  HHa K yn  MafiAa 
n ^ 3 H er3^ a p  (eKH 6om K aH a aftTraH Aa, aerepoH A J iap  £kh n;iaHeTO- 
HA^iap) MaBJKyAAHp.

X y ^ a c ,  K en ^epH H H r 6 h p h h h h  ^O H yH ura MyBO(f)Hi< j^ap 6np 
n^aHeTaHHHr opdH Tacn , h t>hh  yHHHr K y e m  aTpot})HAa afi^aHHui 
fly^iH 3;i./iHncAaH H S opaT  •
(m a o  72 a).

A a EpHHHr opSHTacH  6 y-
finn a  T e ra u i^ H  eft^apH H H r yTHiuH y n yH  K epaK  S y^ raH  Ba^T^ap 
^aM y3 a p o  TeH r Sy/taAH. B yH ra  ^aparaH Aa Ep B  H y^TaAa 6 y ; i-  
raH Aa, sit.h h  S  I\ y e m ra  3Hr hi^hh SyyiraHAa, Te3poi< Ba A  Aa,  
h t >h h  K yeu iA a H  3Hr y30K Aa 6 y^ raH A a , c y c r p o K  >s;apaKaTAa 6 y -  
■flaAH. BHpHHHH Hy^TaHH nepH re^H H  Ba h k k h h h h c h h h  a t| )ejiH ft 

A efln .iaA H . K en ^epH H H r y h h h h h  i^OHyHHAa „ y p r a  M aco (})a “ > x t h -  
A a  cy3  CopaAH. v

K en jiep H H H r h k k h h h h  

H'OHyHHra MyBO(|)HK, a ra p -  
A a  r n a o A a  n iTpnx^iaH raH  
ceKTop^iapH H H r K)3./iapH 
y 3 a p o  T eH r 6 y^ca, y  j?o ji- LUaKA 72a.
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By Macoc|)a:

y  ( 5 5  +  5 ,4 )  =  a

Sy^aA H . LUyHHHr y n y H  a rapA 3  d n p o p  n^aHeTaHHHr K yS rn  aT- 
p o ^ H A a  aHjiaHHiiiH y n yH  KepaK  6y ;iraH  Ba^THH tx Ba yp T a  Ma- 
cocjjacHHH <z,, h k k h h h h  n;iaH eTa y n y H  t2 Ba a2 (|)apa3 ^H^HHca, 
6y  ^ cvm a  K en ^epH H H r yHHHHH KOHyHHHH y rn S y  MaTeM3THK 4>op- 
MaAa H$O Aa k h jih ih  MyMKHH:

A  - A
t\ 4

Bh3 6y  epAa Ken^ep KOHyH^apHAaH T ym yH n arH H a  6 epn6 
^ ta h k , ^ o ji6 y K H , y^apH H  HHaAa yMyMHH.aauiTHpHm MyMKHH 3ah  
( 1 1- 606, §  78 ra  Kapa^CHH).

§  46. 9JlJlH nCH H H r flH PE K TPH C A J IA PH

S^TraH n a p a rp a ^ A a  a^JiHncHHHr p aA H yc-B eK T op jiap n  ynyH 
y rn S y  (JopM y^a^apH H  HH^apraH s a h k :

r =  a — ex, 

r ,— a +  ex.
B yjiapH H

e ( 7  +  * )

KypHHHiHAa 6 3 H6 , KaBC HHHAarn H (} )OAa^apra  a h k k 3t  KH^afl^HK.  

B h p h h h h  KaBCAa - j -  Ba h k k h h h h c h a 3 — o pAHHa Ta  y ^ H r a  

n a p a ^ ^ e ^ b  Sy. 'iraH T y r p n  HH3HKJiaprana MaccxJjaHH K y pcaT 3AH 

£ k h  g y ^ r s H H  y n y H :

■ a2 as , *
X = + 7 B3  ( 1 )

B y  T e H r^ a M a ^ a p  ncfjoAa KH^raH  n a p a ^ ^ e ^ b  Ty rp H  HH3H K^apAaH  
CnpH i<oopAHH3T a^a p  C o h jh a s h  y H r  TOMOHAa Ba h k k h h h h c h  nan  
TOMOHAa Cy^iaAH ( m a o  7 3 ).

( 1 )  TeH r^aM a^ap  SHJiaH Hcj)OAa isHjiHHran T yrpH  HH3Hivflap 
9^./iHncHHHr A H p e K T p H c a j i a p n  AeflH^iaAH. a > c  S y ^ ra H H

y n y H y > a  C y^aA H .
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B y sea  HKKa^ia AH peKTpncaHHHr a^^n ncAaH  Taiui^apHAa 3Ka- 
h h h h  KypcaTa^H  (D E  Ba D 'E '  T y rp n  H H 3M vaap).

3 h a h  s^^n n cA arH  C n p op  M  ( x ,  y) H y^TaAa a6cu,Hcca yi^Hra 
n a p a ^ e ^ b  hhah6 M K  T y rp n  hh3hi^hh yTK33aMH3. C y H rp a  M  
H y^Ta  6 h m h  F  Ba F '  cjjoKycjiapH H  y 3 a p o  TyTaniTHpaMH3. M  
(x , y)  H y^Ta  s^ ^ H n c^ a  SyjiraH H  yn yH  pa^H yc-B eK TO p  (})0p M y- 
^acH  SyflH na:

c a? —  cxM F  =  a —  ex =  a ------ x = ---------- ;
a a  ’

m a o r a  MyBO(|)Ht;:

MK=*  OD

eKH

X  =
a 2 —  cx

M F : M K  = a2 —  cx  a 2 - cx

M F :  M K  =  c : a  =  e.

I l l y  f ly ^  6H;i3H ju ibom  3TraH.ua h k kh h h h  A H peK Tpn ca  yqyn  
j^aM xyA A H  m y  HaTH>K3HHHr y3H k c jih S  HH^a/iH, ht>hh

M F ' : MK '  ± c : a  =  e.
J l e M a K ,  3AAuncdazu 6upop ny^madau ynunz 6upop cfiouy- 

cuzaia MacotfiacuHUM y uy^ma 6uao,h y (fioKycza h;apauiAu 
dupeKmpucacu opacudazu Maccxfiaza nuc6amu y3zapMac Muq- 

~Xe za) menzdup.

& BA HOPMAJlb T EHrJ1AMAJ1APH J\ § 47. SJl^lHnCrA yPHHM 
t  v » "  —  —

1. yM-yM3H arpH  HH3HK;i3p H33apH3CH.Ha ypHHM3 TymyHHSCH 
K3TT3 p o ^ b  yHH3HAH. O.ZI,3T,H3 3^eMCHT3p reOM eTpHHA3 ypHHMa 
4>3K3t a fl^aH ara  HHc6aT3H K3pa^3AH B3 y n ^ 3  G epH ^s^H raH  T a t -
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pH(J)HH a rp n  H H 3 H ^ a p ra  TaTfiHK k h ^h S  6yjiM 3HAH. X o^ iS yK H , 
Maca^aHH yM yM HH^auiTHpHS, ^ a p  Ka HAaft a rp n  hh3hk y n y H  
ypH H M ara  yM yM HH Ta"bpHc|) 6 epH in  MyMKHH.

<t>apa3 KH^aft^HK, o n p o p  3 rp n  hh3hk Ba yHAa h k k h t3  M  Ba 
M '  H yKTa^ap  SepH ^raH  6y;iCHH ( m a o  7 4 )  M k ks ; i3  HyKTaAaH

AB  TyrpH  hh3hk (KecyBHH)HH yTKa33MH3. 3 h a h  $ a p a 3  K ^ a f t -  
jih k , M  H ytjTa Ky3Fa^M aft T yp ra H  * o ; iA a  hkkh h h h  M '  HyKTa 
a rp n  hh3hk SyftHHa A f  H yK Tara  hhth/ihS  k c^ ch h . B y  ^o^ jxa  AB 
KecyBH H  Typ^iH BasHHT-rcapAa 6 y ;iH 6 , M  HyKTa aTpcxJw ia  aH.ua- 
Ha 6oniJiaH,ftH. M '  H y ^ a  M  H yK Tara  HHTH/iraHAa AB  KecyBHH 
B33HHTHHHHr JIHMHTH 6y.flraH  PQ  —  arpH  HH3HKHHHT A f  H yKT3- 
•CHAa y p H H M a  Aef tn^aAH.  

B n poK , A f '  HyKTa M  H yK T ara  HHTHJiraHaa AB  KecyBHHHHHr 
B33HHTH aHHK Jihm htts  HHTHJiMac^iHrH MyMKHH. B y  *o./iAa A f  
H yKTaAa ypHHM a ftyK  AeftHJiaAH. 

ypHHM aHHHr A f  ypHHHui HyKTacHAaH ym6, ypH H M ara n e p - 
n eH A H K y^ap  6 y ;ira H  RS T yrp H  hh3hk —  arpH  HH3HKHHHr A f  HyK* 
TacHAa H o p M a j i b  Aef tHJi aAH.  

2. S h a h  6 y  Ta-bpH(J)^apra cyaH H S, s^^H n cA a  S ep n ^ ra H  H yK 
TaAa s i n n e r s  ypHHMa Ba H opM a^b  TeHr^aM a^apHHH Ty33MH3. 

<£>apa3 KH^stt^iHK, a;uiHncHHHr TeHr;i3M3CH

0

P
UlCLKA 74.

(1)

Sy^CHH. ByHHHr 6 n p op  M t(x u y 4) HyKT3CHA3H yT rsH  ypH H 
MaHHHr TeHr^iaMacHHH Ty3H ui y n y H , ypHHMa TyFpHCHna kh^ihh- 
raH  yMyMHH M y/io jta3ara MyBOtJjHK, a^ ^n n cA a  HHa 6 n p o p
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M 2(x2, y>2) H y^a  ojiu6 , HKKa;ia HyKTaAaH KecyBHH TyrpH HH3HK 
ytKa3aMH3 (maK;i 75). By T y r p n  hh3hkhhht TeHr^aMacn

y (2 )
. yi— yi
•*2—  X\

M t (x u y t )  Ba M 2 (x 2, y>) H y ^ T a ^ a p  a ^ ^ n n c A a  S y ^ r a H H  y n y H

4 + 4 = * ’ &
„2 2

—  +  — = 1  ( 4 )a2 ^  t* ' V K ’

( 4 )  ,o,aH ( 3 )  h h  a ftkpnS  c v ic a K :

UJaKA 75.

(X ,  +  -yQ (x 2 -  X j) (y2 +  yi) (y j  — y i) _

6yHaaH
y2 — yi ___  fr2C*2 +  -*1)

«2 (ya +  yi)*2 — xi

ByHH (2 ) ra KyftcaK, yHHHr KypHHHuiH KyfiHAarHna Gy^aAH:
b® (Xo -j- X\) f v 1 c\

y - y . - -  - o . + y . V  ( * — «■>• <5>



172 d jiA unc

3 h a h  M tM 2 KecyBMHAaH ypHHMa ^ o c h ji k h ^ h ih  y n y H  M 2 
Hy^'raHH M t H y ifra ra  qeKCH3 H^HHJiaiHTHpHS Ke;iaMH3. B y  ^OviAa

lim  x 2 =  x x Ba lim  y2 — yi

Gy^raHH y q y H  (5 )  Tem viaM aHHHr KypHHHiHH i^yftHAarHHa 6y.aaAH:

eKH

26 2x t - x

y - y ^  =  - w T i { x ~ x  * ) ’

*2 x\ / \ 
y - y i  =  - ^ ( * - - * o .

eKH

a 2y y j  —  cl y\ =  —  6 2x x L +  b~x\,
6 k h

/ ^ X j  +  a2yyl =  +  < £ y 2 , 

eKH SyH H H r HKKajia to m o h h  a?b2 ra  SyjiH H ca:

xx\ , yy\ x\ ,
a2 ”*” 62 a2 ' £,» »

eKH (3 )  ra  a cocaH : ypHHM a TeHr^aM acHHHHr 3Hr KefiHHrH K y- 
Phhhuih  K yflH AarH n a 6y^aA H :

££> 4_Z>1 — i —
a* ' b* 1 -

B yH ra  K aparaH Aa s^^H n c^arH  H y^TaAaH  yTraH  ypHHM a T eH r^ a -  
MacHHHHr KypHHHuiH J?aM xyA A H  s^ ^ u n c  TeH r^aM acn ra  yx iu a ftA H , 
(})ap;aT a ^ jin n c  TeH r^aM acH A arn  x 2 Ba y2 ypH H ra x x x Ba y y t 
e3H^aAH.

3 h a h  H opM a^b TeHr^iaMacHHH Ty33MH3. H op M a^ b  M i(x i, y , )  
Hy^TaAaH  yTaAH . B y  HyKTaAaH yTraH  >^ap 6np  T y rp n  hh3hk- 
h h h t TeHrjiaM acH

y — y i =  k (x  —  x x)  (7)

6y;iaAH . B yH A a ra  k HHHr ^HHMaTHHH Ton n m  y n y H  ypHHMaHHHr 
6 vp q a K  K03(J)(J)HU,HeHTHHH Ton H u ira  Tyrp H  Ke^iaAH. ByHHHr y q y H  
ypHHMa TeHr^iaMacHHH y ra  HHcSaTaH eqaMH3:

b*x, , 6=
y - ^ + p

AeM aK, ypuH M aH hnr S yp n a K  K03(J)cj)HUHeHTH

, b2x t



-------------------- ^ 3
HopMajib M x(x u yt)  HyKTaAa ypHHMara nepneHAHKy^np 6yji- 
raHH ynyH :

k\ ^  bHct •

ByHH (7 ) ra  ^yftcaK, HopMajib* yqyH  KyfiHAarn feHnnaM a Ke^n6 
MH^aAH:

y — yi =Sr1(JC—*0- (8)
V

M h c o x  3.1/iHncHHHr TeHr^aMacn 5x2 +  8y2 =  92. ByHHHr 
(2, 3 ) HyKTacHAaH yTraH ypHHMa Ba HopMajiHHHr TeHr/iaMacH 
Ty3HJICHH.

ypH H M a Tem viaM acH H H H r K y p h h h u ih

oxxi +  8yy i =  92/'

B epn^raH  MHco^Aa x x =  2, yx =  3. LUyHHHr ynyH :

lO x  -f- 24y =  92,
eKH

5a; +  12y =  46.

3 h a h  HopM a^HHHr TeHrJiaMacHHH TonaM H3. ByHHHr y n yH  6e -  
BOCHTa ( 8)  AaH cJ)OHAa^aHHUi MyMKHH. B ep n ^raH  TeHr^iaMaAa 

92
a2 =~r, b2= y .  By^apHH Ba 6epH^raH HyKTaHHHr KoopAHHaTa^a- 

P hhh  (8 ) ra  KyflcaK , HopMa^b ynyH  SyHAafi TeHr^aMa t o ^ a h :

- • 3
y - 3 =  ! _ j * _ 2),

€ kh 'v v

2 3 y - 6 9  =  ^ ( * - 2 ) ,

eKH
115y —  345 =  276a: —  552,

276a: —  115y —  207 =  0.

§ 48. 3JlJlHnCrA S^TKA3HJirAH yPHHMAHHHr XOCCACH

<J>apa3 KH^iafi^HK, 3.wiHncAarH 6npop M  (x t, y t) Hyi<T3AaH 
ypHHMa Ba HopMa^b yTKa3HJiraH 6yvicHH (iuaKJi 76 ). B y  ypHH- 
MaHHHr Ba HopMa;iHHHr M F  Ba M F X paAHyc-BeKTopjiap 6H/ian 
y3apo TeHr SypqaK/iap TauiKH^i KH^raH^HrHHH hc6 ov KHJI3MH3.

§ 48. SjiAuncaa CjTKaauAian ypuHManum xoccacu  173



Mredo9 ev ma.C deirMHfHh ndje wrgmdei hhhhjdih eAo '{jhhqbx *

'HHXWAW mHITHM BtfO(J)H HBITH9 BWBLMH3X

; +  xy — A 
HHHDBW

-K B k  JHHHdBI/'dBXB3 A BVHBJI/'HM £BdB(J) dx3WBdBH HhaAdBJEA HH 
;  Ba 3B wdBJE/C HH y HAhA JH H H Afn 'HtfHBIMtfAg JH9X BJHdHQ-dHQ 
HdBITBXBHHirdO hHJHBIfm og HBJD3H HBt/H^A BXBHHtfdo JHHHdBI/A 
xbMbcJ) ‘ gn irA g  jh s x  odBEA H dB io iBhdAg hbji/hM r a n m B i HBirng 
H^A BOOHtlOgB JHHHdBtfA HAhA HHBJIfAg SirairtfBdBH odBE/C dBIf 
-dBXBa A g  -ehiybsbhxA HHdBi/’dBXBa w a in r e d e u  nQ ' Q J  
*gy  Bh3H dH3 Bl/Ht/BO^BIM mBITkHHB HHHdX3 WBHl/ JHHHOHHIftfg

•^Hl/Bi/HHair -ndiudwvng znnnkvenh 
vdze undA nnduidwodz uvzvdg tuvdogn nvgndvvvuik^H vuidti. 
ZHtiHdvvdvwva uvzv&g qvdvvvdvu vzmnvvn&n uvzvndag

HdvirdxawYHtr jHHHDUHirire 6t> §
.. r. • ;\ v  cj !< rS - V  c ac t

’ -* •H'CBlMg BWHHdA A
‘ boithebjixA ^HEHh HdjAx gnimM dKirAMHl/Haudau bI/bxMAh py b j 
-ifBwdoH Ba HtTBi/Ag wBrodoH BondxxaooHg Ag ‘ ‘BDHHirAg bjhhmh 
jh 3x MBhdAg HBJirAg i/HDok: ‘ gndHxniBxAx HBirng HdEifoA>io(J) xj  
u a j  jHHHDUHinre hhbj^Ah A HAhA hihebmxA airBwdoH HBirBxkAH 
j y  dodng HJB'G'DHHi/’f 6 ‘hbitbob^v 'HtTBdog gnho irAg p W o  bVAjk 
HAhA mBDK HHdBIi’A Hdei/’BDDOX Ag JHHHIfBWdOH HBI/Hg BHHHdy^

"ngvvnk vnoobc
dvvnwhdAg zudiu odvzfc nvvng ndvvdowndd-oAvgvd zhuhviu 
- M h  A vwnndA hvziuA nvgnovmkAn dodng znnuonnvve h h 'lb

‘J W b  ^  =  ’ JW d ^
ibithbji/o BJdog

-HXq.6 HHHOBOOOX HBJHHIfflM xogon JHHHITBWdOH ‘ HAhA HHBJirAg 
dBirAMHl/HaudaU BJBIMHUdA tlTBwdOH ‘ HBWHOJMOX HhHHHHJ/1

’npvv&g vzniwn zudiu 
nHHVhddg uvzv&g vnook uvgndvvdomndd-oAngvd zunuvui 
- M h  A qvvwdou uvzmA nvgnovrn’nAv. dodng znnnovnvve hhclk

‘NWJ ̂  =  NWlJ  ̂
‘HBPiatr •H'C'BfAg HDBDHdXM30DHg 

JHHHHBhdAg j w 1J  (iirewdoH ) yvfV B'n'HBJBdBk BJBHltdouodu A g

. JW _  JN_ ±  _  JN_
lJW N 'J  l j  N lJ

HBl/HAg

=  NJ Ba lja =  NlJ

ndvvd isw vng e n n y ju n v v g  gf, §



IVJ  r= U =  lX9 —  V

‘W lJ  =  *^3 +  O 
itomfjoaAw ejdeiTBirAwdoc}) HBJirndBtoHh bit §

<»*•* -  o ) «? =  ( lx  ~  — v  )  - j  =  br ^  -  o =  n o  — o — N J  

' ( ' x z + u )  d =  (  lx — +  v ) ~  = ' x  £  +   ̂ =  w o  +  o =  N 'J

:MH(j)oaAw B jra e m

91 vvr>m

HAhA HHBJlMg

• i rP
' * -  =  NOzq

SHXhX HHBJI/Xg zo =  zq —  ,o  : tPj =  NO  =  *
H&ttH&Q

‘ lX zV  —  3Te»  = : —
HHi

‘ M B w a l ] '  •H'rz'ei/’X g  / vo  =  *• ‘ bohh ithM  eedBcf) 0  =  ^  
H AhA  JHHHAg "EHWBUOX HH N Q  HBITHg HW Bffdi JH H H A g  "H'CBI/Ag

(bt* —  y )  ^ —  A
V ’ ldzV

HDEWBI/\IH3X JHHHI/BWdOH HBJxA HBVexMAH ( lA <lx ) ]/\[

oim vv£
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BaTap^apAaH Ghphhhht, Maca^aH, CD HHHr, 3Ji./iHnc Sn^aH 
KecHiuraH Hy^Ta;iapHHHHr Koop/inHaTa^iapHHH C ( jq , y , )  Ba D  
(x 2, y 2) (J)apa3 ^H;iaMH3 (iuaK^ 77). By^apHH aHHK-fiam ynyH 
3yi îHncHHHr TcHr^iaMacH 6n^aH lo^opHAarH TeHr^iaMaHH 6 np- 
JiauiTHpHS eMHiura, srbHH yinSy

b2x 2 +  a2y2 =  a2b2,j 

y =  kx +  I f
CHCTeMaHH eHHiura Tyrpn KejiaAH.

eKH

By CHCTeMaHH ennui 
ynyH  h k k h h h h  TeHivia- 
M3A3H y HHHr H(J)OAaCH- 
HH SHpHHHHra KyHMH3:

b2x 2-\-a2 ( K X + l* f=  a2b2.
6kh

b2x 2 +  a2k2x 2 +

+  2 a2klx -f- a2l2 —
—  a2b2 =  0,

eKH

( b2 +  a?k2)x 2j\-‘l a 2klx-\- 

+  a2 ( I 2 — b2) =  0,

7am
b2 - fa2£2 •

a*(/j _ * 2) 
.*2 +  fl2£= =  0.

By TemviaMa h k k h h h h  Aapa>Ka/iH 6y;iraHH ynyH, yHHHr yMy
MaH HKKH H./IAH3H 6 y ^ a A H . Y ^ ia p A a H  6HpH X t Ba HKKHHHHCH X 2 
4>apa3 KH^HHca, KBaApaT TeHrjiaMaHHHr acocHft xoccacnra M y- 
BO(j)HK

, 2 amXx-\- x 2 =

6kh
X\ +  x 2

b2 -f a?k: '

-am 
b2 +  â k a ' (2)

H k k h h h h  t o m o h a 3h CD  BarapHHHr ypTacHHH M  ( x ,  y) (J)apa3 
KH^caK,

Xi +  x tx = (3)

AeMaK, (2) ra acocaH;
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--- —  (4)
*  *2 +  fl2£3 • V**;

M  (x , y) Hy^Ta CD  a  a 6y./iraHH ynyH yHHHr a6cu,HccacHHn 
y — kx + 1 TeHr^aMara tjynHin MyMKHH. By

aim , 
y ~  b* +  aW ’

eKH
bn

y ~  b* +  a'W ■

(5 ) hh (4 )r a  ^a;yia6 Sy^caK,

y __ 63
x â k ’

•eKH

y =  ~ S k x - <6)

H3^iaHraH AnaMeTpHHHr TewviaMacn rnyHAaH HfiopaT, HyHKH 
y  M  (x, y) Hy^TaHHHr KoopAnnaTajiapn opacnAarn MyH0ca6aT- 
hh H(J)OAa i^H^aAH. By TeHr^aMa Shphhhh Aapa>Ka/iH Sy^raHH 
ynyH Tyrpn HH3HKHH n<J>0Aa i^uiaAH. Hkkhhhh tom oha3h yHHHr 
Soui^aHrHH opAHHaTacH Ho^ira Tenr. LUyHHHr ynyH 6y TeHr^a- 
Ma KoopAHHaTa^ap SouiHAaH, a-bHH 3/iJiHncHHHr MapKa3HAan 
yTraH Tyrpn hh3Kp;hh H(J)OAa KH^iaAH.

y =  kx +  I TyrpH HH3Hi<HHHr aficuncca yp;H 6n;iaH T3hjkh./i 
KH^raH 6ypqarH a 4>apa3 i^H^HHca,

tg a — k (7)

6y^taAH. By nyHa;iHiura Ternm^iH CD  AnaMeTpHHHr afiouHCca 
yi^H 6h;i3h TaniKH^i i^H^raH 6ypnarH a ' (J)apa3 i^H^HHca, (6 ) 
dyftHMa

t8 a/ =  - ^ *  W

(7) 6h^i3h (8 ) ^aA^aS KynaftTHpH^ca,

t g « - t g a '= - j j J .  (9)

3^i^iHncHHHr CD AHaMeTpHra napa^^e^b 6y./ir3H BaTap^iapHHHHr 
*aM aScuHOca y^n 6n;iaH t3ihkh;i K ^ ra H  Syp^arH a' 6y;i3AH 
(rnaK^ 78). A rap  6y  BaTap^apra Ternm-fin C 'D '  AnaMeTpHHHr 
aScuHcca y^H 6h;i3h t3iiikh;i ^n^raH fiypnarn  (3 4)apa3 kh;ihh- 
ca, (9 ) ra acocaH

12— 186



178 S a a u iic

a2 (10)

(9) Ba (10) TemviHK.iapHH y 3 a p o  co^hiuthphS KaparaHAa 

tg a - tg <x' =  tgP -tg  a',
6 k h

t g a  =  t g P ,

6 y  sea  S h ph h h h  BaTap^ap cn creM acH  hkkh h h h  .zm aMeTpra na- 
p a ^ ^ e ^ b  SKaH^iHrHHH K ypcaTa^H  (AB  || D 'C ' ) .  ,H,eMaK, 6hphh hh

CD duaMemp 6uacih 
mem UKKUza 6yjiu,maH 
eamapjiap u.kku.h'm C D '  
duaMempza napaAAeA- 
dup.

By xycycHHTra ara 
SyjiraH AHaMeTpjiap K y m- 
Ma f l H a M e T p ^ a p  ,o,e- 
HH^aAH. 3^^H ncH H H r yK- 
^apH ^aM 6y xoccara ara 
Sy^raHH ynyH yjiap aji- 
<iHncHHHr 6 o iu  i « a -  
M e T p j i a p n  AeflH ^aAH . 

M h c o i  S^^nncHHHr 
TeHr^aMacH 8x 2 +  12y2 —  15 =  0. (1 ,2 ) Hy^aAaH yTraH ana- 
MeTp Sn^aH yH ra KyiiiMa gy^ raH  .zuiaMeTpHHHr TeHr^aMa^apn 
Ty3H^lCHH.

S^HncHHHr AHaMeTpH yHHHr MapKa3H,aaH, AeiuaK, (0, 0) 
H yKTa^aH  yTa flH . M aca^aH H H r m a p ra ra  ^aparaH A a  y  (1 , 2 ) 
H y^TaAaH  ^aM  yTHUiH K epaK . UJyHHHr y n yH  6 y  AHaMeTpHHHr 
TeH r^aM acH

y =  2x, k =  £. (11)

UlaKA 78.

B y  AH aM eTpra  i$ym M a 6 y ;ira H  A H aM ep iH H H r G ypu aK  K o a c ^ H -
uneHTH ft, (bapa3 ^H./iHHca,

hb — bikkl --  fl2 »

6yhash

ft —Ki a*k ’

6 k h  6 h 3A3 ft =  2 6y.araHH yn yH

ft, =  -
ba

'23=



§ 50. 3 AAuncHiiHz qywMa duaMerpAapuza H u c6 a ra H  remAOMacu 179

B epH ;iraH  T em v iaM ara  a cocaH :

AGMaK:

o 15 i •> 5

k -  —  — s , -  g .

LUyHHHr yu yH  tjyu iM a AnaM eTpHHHr TeH r^aM acn

y — n  x

6y^aAH.

§ 50*. 9JlJlHnCHHHr l^yiUMA flHAMETPJIAPHrA HHCEATAH 
TEHrJIAMACH

Oapa3 ^HJiafl^HK, A 'C  Ba B 'D  g^nncHHHr ^yuiMa AnaMeTp- 

^apH Sy^cHH. By^apHH hhth x ,O y , KoopAHHaTa^ap cncTeMacH- 
hhh t yK^apn (})apa3 î n- 

; ih 6, 9JiJiHncHHHr u iy  
y ^ a p r a  HHcSaTaH TeHr- 
^iaMaCHHH Ty33MH3.

<t>apa3 ^H^aft^HK,

Ox  6hjiaH Ox, opacn- 
Aarn SypnaK a Ba Ox  
6H^aH Oy, opacHAarn 

SypqaK p 6yjicnH. By 

s;o^Aa KoopAHHaTa^ap 

a^MauiTHpHHi cjjopMyjia- 
^apn ^yftHAarHHa Sy^ia- 
AH (rnaKJi 79):

x  =  x , cos a +  y, cos p,

y = x ,  sin a +  y, sin p.
By^apHH 3Ji,/iHncHHHr ym6y

b2x 2 +  a3 y2 =  a2b2

Tenr^aMacnra ^yHMH3:

b2 (x , cos a +  y, cos P)2 +  a 2 (x, sin a -)- y, sin P)2 =  a2b2,
Skh 1

x 2 (a2 sin2 a-f b1 cos2 a )  +

\+ 2x , v, (a 2 sin a sin p -J- b~ cos acos P) -f

I A  .

t



=  ( Y  +  ) ‘ +  ( Y  +  \x )  =  +  \v
‘hboi; o BJdoQHiq.6 hh (g )  edJHAo ‘ gHmAto gei/trek' HHdeirXg HH3

,ZS  +  Zrx = l7q " / + l x = lv

reft'dBioiehdAghA Hi/-HBhdAgHdiAi zd zWO
Ba ' d ' W O  ‘ B3HHL-HM £Bdu(j) ' q  =  ~\/\JQ B8 lV  =  lW Q  d e J V

(e) • £ + = - £ * * £ +  =
V

he

rHtTBHHirAg bshhitjhsx hh 
-HH BhHiBl/HHAM BDe Ag

‘ I +  =  ——  =  
1 
>£

1
H
V

be
:H'n'BirXg 

BhHJBirHHAM HmHHHdAH 
JHHH ( 3) HAhA JHHHAm

f  - s a  x =  —  +  —
Z y  \ y

c£.
XZ Z "  z~

:HAhA HHBJIfAg BU'DHHI/’ I/’S dBITBlMAH ( 5A >zx )  z[ y  B3 ( lA i l x )

(Z)
, ( £ ) + , ( £ )  A  i-  

, & + & )  A
+  =

±
ZA
V

h r

IHHHKAw niHSS BfHfHBra HHtldOUOdll HB'D'H^g HHHHITJHai A g

rP
zx lx

zQ

(I)

H B tfH A g

:toH(jx)aAw bjhobddox JHHHdBi;di3NBH'n' bwhiA>i 

»  2}• Z x  A 9, « ' x
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'.p.'rnto'x. Xg -(08 i^ em ) HH3i/-Ag HdEirjiEhdAg hbji/hM iz-hhihbx hbi/- 
- n g  hM A B ooH tiogB  JH H H dB ifA  $ Ba n ‘ ndB i/hA jH H H d iaw B H 'n ' ew  

-mXMHXHH (z& izx) zw  B3 ( ’ A ‘ lx ) lw  ‘xHiryei-H^ eedBcj) ‘ i

HdVITVW3d03X HMHOLTITOUV MS §

•H'D'HB1/,MB3 KHHI/HBIIl 

£$ m k  BVtfOk Ag HDBWBI/-JH9X JHHHDHHI/'I/'G HBI/'Hg JH H H AlJ [

\q \v

(e) +  t6 Z
IH'D'B^Hh BW

- b l * jh 9x  AgmA H B iB goH H  BJHdBi/’d xgw B H tr e k ih A M  h h x h  jh h h d h h l"  

- ire  ‘ B oradH idB M oH ii b j  zqzv  EdJHAo ‘ gngAM b j  (z )  HHdBiz-Ag

■ ~ ^  =  dsSOOrf +  dgUIS,® 

\v
1 id zsoo zq +  * zu\s zv

■zq v = ( d zs °o zq -H zu\szv ) l q  

\qzv = ( v zS°ozq +  r>u]S gv) \v

HBl/dBirAg

‘ jiBWStr ‘WHSOir HniHdHXHBirJBOHBil HH (%) HdBI/'BXBHH'C'dO 
-OM JHHHdBirAg ‘HAhA HHBJirAg B'n'DUHinre dBi/BxMAH ( lq ‘o ) &  
Ba (o >lv )  , v  ‘HHDi/Ag 'q =  ,£70 l' v  =  ,VO  ‘xhi/,hbi/,hM £Ede<j>

( 5 )  \qzv  =  ( ^ s o o ^ + ^ i n s  zv )  JK +  ( B8s o d b9+ » 8u is  zv ) \x
\\\V

-B I/Ag BhHJE'D'HHA^ HIHHHHdAH JHHHBWBITJH9X ( j )  H A h A  JH H H Am

!() =  fcj sod  t sod zq +  $ U!S »  u is  zv
HX9

« _  to I d S03 _ c SOD 
iQ ?j Uis n UIS

£ -  =  ,J S V »3 lzQ

H>19

:MH(|)oaAw BJBi/’Awdocf) (6 )  HBJirndB^Hh Btfc^BdjEdBu h b j x ^  

(I)

ounvvg 081



vs

'zudui vznzcH ZHnHHVhddgiudtiw ndj&iu nvz 
-w on  vgvdvvkS zwtzwA tjeoj zHvuwvdzovdvvvdvu hvzvvov vq  
-■ndvvdwawvnp vwm&k znnHounvve tiedogn HBtfHOBwadoax Hh
-HHHHH JHHHgHHOIfrOUy B5KHXBH Ag ‘ ( j 8  iniBin) HtfBIfHM BtrOĈ H

HHHECH JHHHHBhdAgidAx
n d iA x  ,0 ,0 3 0  HBJ 
-I/BDK B'ffHdBI/’toA jhhhA 
HHOIMOX JhA Ba HHHECH 
jHHHWBdJOiratfifBdeu hM 
-msx £ ) ,d b d  hbjl-bob 
BtTHdEirdxawBHV BwraAM 
JHHHDUHin/6 HHOWOJ. 
UBh JHHHHHI/MH3I Ag

(Z) 'QVV =  & u>s lqlv f  
:£ H N B d H X H B u A H  BJ f  

HHHHOWOX BITBMMH JHHH  

( 9 )  ‘9HtfO  B JdO Q H X aG  HH 

•HtrirAg x o g o H  H jH in ra i r i rB d B U  b j  zw zN  j h h h  H H a B

l JIBl"i3tr

'x tq q lxq H  *

M H (f)oaA w  b j  ( g )  HXH3HtiH({)c|)eo>i M B h dA g j h h h A  Ba

HOBWBIi\IH3I JHHH d X 9H B H tf B K m AM  zf t z]/\[ 'H ffB I/A g

HXH 3HllH(|)(j)£0H MBhdAg JHHHA B3

zq.v =  'M ZV +  'x x zq
H0BIMBIi\IH3X JHHHBKHHdA 

hbjxA hb^bxMAh ( ’ A l,y )  ljy  ‘EVxEMnMBy ‘shwbl-hM xogoH hhhj 
-HfirairirBdBU EjdiaweHir lyvTj y  JHHHBWHHdA hbjxA h eV bh 
EjdiaWBHV ZN ZPV JHHHBWHHdA hbjxA HBtr 1\\[ HAhA IHHIfHM XOg 
-OH HHAg 'HtrBfAg BWHHdA BtrHdEI/BXMAH ZIY Ba lW  JHHHOHHIH/G 
HdBI/HOHOI N ZW  Ba N lw  JHHHWBdJOIfaiflfBdBH ZW N lWO

•H'C'Eli’HM EirO(J)H HHHECH JHHHMBhdAgxdAx HdjA-1 
HBJtfBDK B^HdEirMA KHdB JHHHOUHIH/e HHOWOX JhA Ba HHHECH 
JHHHWBdJOirairifBdBU ZW MXWO  HHOWOX UBh JHHHJJHIMH3X Ag

€81 ndvvvwsdoai nnuovvouy 7 g §



(5) •qv =» 4 uis lq 'v
HN3

qi7-5- =  4 uis T9 lo  —

‘MBwa'f/' 'wt/Bi/’Ag

4 uis lqlv —  =  S’

HECH JHHHHBhdXghX zw O v]/V ‘ bohhithM EBd 
-B({) 4 HBhdAg HJB'C'HDBdO z]/\[0 Ba lWO  HBl/HOWOl HhHHMMH

HBOODB BJ ( g )  iB trdBI/BXMAH (<’ A ' zx ) z]/\[ BH (*<t ‘ lr )  lW  
‘ ( 0  ‘ 0 ) 0  HdBtfhA JHHHMBhdAghA HHHAh

IJJBDIThM £BdB(|) $  H H ^  ‘EHWEHOX HHHECH JHHHHEh 

- d X g h A  zy j xW O  h b jitb d k  etrdBi/dxawBHtr wHdB BwmAk HtTHg •£
'zudiu vznovQHnjvn

zHnnndvvxuvdgvsn ndvvh£ zHnud nongnnjnv ndvvw vdgvw  
ZHnnndvvdtuawvng vwm£k zHnuounvve :e'ffHBJBdBto BJHXg 'Hlf 
-bl-hM Btro(|)H HHH3Bwadoax-i ZHnurjriHovvovy MHirjHai Ag

(S) ■ q v j - ^ s

:H AhA  HHBJtfXg Bl/DHHinre bxMAh ( lA ilx ) liy  hh9

+ =  S

\ l6zx — z6 'x )  — +  =  s

fo) \(<iz) + Z{vz) =  zi'qz) + 1(’®2)
HH?

\qt + zv* =  lw  + t y

:HXhX HHEJi/Ag BtfoiiHVire ex^Xh h x )  lw  h h ?

}
» onnvv£



181 . dAAunc

JlJlHnCHHHr KVTB KOOPflHHATAJIAP 
TEHTJIAMACH

/ ) 1 il,i taj(.
CHCTEMACHflA

3 h a h  a ^ ^ n n c H H H r  T e H r^ a M a cH H H  K y r S  K o o p ^ H H a T a ^ a p  c h c -  

TeMacH^a HHKapaMH3. ByHHHr ynyH SMHncHHHr A A y y^KHH 
KyT6 y^H Ba F  (JjoKycHHH yHHHr KyT6H cf)apa3 KH îaMH3 (m a o  82). 

S^^H ncAarn  6npop M  HyKTaHHHr y3rapyBHH i$yT6 K oop jw -
HaTa^apn r  Ba © 6y^-
CHH, HtHH

M F  =  r Ba ^  M F  x  =  ®.

45-naparpac})Aa HHi<a- 
pn^raH (7) (})opMy^a 
6yflHHa

r =  a  —  ex ( 1)

H kkhhhh TOMOHAaH

x  =  O P  =  O F  —  F P  =

=  c —  FP. ( 2)

By Tenr^HKjiarH F P  hh 
TyrpH6ypHaK^H M F P  

yHSypnaKAaH aHHi^am MyMKHH. By yn6ypHaKAa

P F  =  r cos (180° — ®) =  — r cos®,

eKH 6yHH (2) ra KyiicaK,

x  =  c +  r cos tp. (3>

x  ynyH r Ba <p op^a^H aHHi^iaHraH 6y ntyojiaHH ( 1) ra Kya-
MH3:

6kh 

£kh

&KH 

6KH

r — a —  ec —  er cos ®, 

r (1 +  e cos cp)  =  a —  ec,

r (\ -\r e cos ®) =  a  —  — ,

r (  1 +  £ cos® ) =
a>-

r (\ +  ecos ®) =  —■

Arap a^^HiicHHHr napaMetpH 6y/iraH^- h h  p  cj)apa3 kh;ih6..



§ 52. 3AAU.ncH.um K,yr6 KoopduHaraAap cucreuacuda  rem AaM acu  185

cyHrpa TeHr^iaMaHH r ra HHcSaTaH eqcan, yHHHr KypHHHinH 
^yftHiiarHHa 6y;iaAH:

(4>

® HHHr i^HftMaTH 0 AaH rana y3rapHniH HaTHHcacHAa M  
Hy^Ta a^^nncHHHr ycTH 6h.mh A B A lB 1A  flyHa^HiiiAa ^apaKaT- 
Aa S y^aA H , ht>hh s ^ H n c  ^ h 3h 6 6opaAH.

CaBOJiJiap Ba MacaJiaJiap

179. 3;u iHnc A e6 HHMara aftTHJiaAH?
180. 9 ^ i ^ H n c H H H r  k 3hohhk TemviaMacHHH Ty3HiiiAa k o o pah - 

HaTa y^^apn ^aHAaft yTKa3H,/iaAH ?
181. S ^ H n c H H H r  n a p a M e ip n  ne6 HHMara aftTHJiaAH?
182. 9^/iHncHHHr TatpHcJjHra acoc;iaHH6, yHH i^aHAafl hh-

3HIU M yM K H H ?

183. S ^ n n c H H H r  S K C iteH Tp H C H T e™  hh m 3  Ba y  ^ a H A a fi r e o 
MeTpHK Ma-bHora s ra ?

184. KaTTa yi^H 3 Ba k h ^ h k  yi^H 2 S y ^ ra H  s^^nncHHHr TeHr-
^aMaCH Ty3HJICHH.

185. K h h h k  yi^H 10 Ba (J ioKyc^apH  o p a cH A a rn  Macoc})acH 12 
Sy^iraH 3,/iJiHncHHHr TeHr^aMacH Ty3H^iCHH.

186. 3 ;u iH n c  KaTTa y^HHHHr ftyHa.raiiiHHH opAHHaTa y^H  Ba 
KHHHK y^HHHHr HyHaJIHIIIHHH aSciJHCCa yKH l^a6y^ I^H^HHCa, 
yHHHr TemviaMacH KaHAafi SyjiaAH?

187. 3;uiHncHHHr (|)OKyc^apH opacHAarn MacotJja 2 Ba yHAa- 
rn  HCTaraH H y^'raAaH  (JjoKycJiapraM a 6y ^ ra H  M acotjja^apHHHr 
flHrHHAHCH 4 6y^ca, 3jr^iHncHHHr reHr^aMacH ^aHAafl Sy^aAH?

188. T em v iaM acH  b2x 2 +  a2y2 =  a2b2 6y ^ r a a  aji^HncHHHr kh- 
mhk y i^apH  yn^iapHHH yHHHr cjjoKycjiapH Sn^aH TyTamrapuS, 
^och^i Sy^raH maK^iHHHr pomQ^hth Ba yHHHr tomohh a ra  
TemviHrH hc6o t  i^h^hhchh.

189. I^yfiH AarH  3Ji;iH nc;iapH iiH r y ^ a p n ,  cf)OKyc;iapH o p a cn - 
AarH Maco^a^apn Ba SKciteHTpncHTeT^iapH toiih ;ichh:

a) 4x2 +  9y2 =  36;
b) 3 x 2 +  5y2 =  15;
c) 3 x2 +  5y2 =  6.

190. 3^HncHHHr c})OKyc^apH opacHAam Macoifia 12; khhhk 
yi^H 16. KaTTa yi{H toiih^ichh.



V
I■X "z" I" z

:B 3H H ifX g b j  zqzv  h h o n o x  b it b h m h  JHHHXg hm?

'l * z v  +  lx  z ^ > l KzV + l x ẑ
:BtrHBJITI/<M 9BirlTBk: HBimg >IH1/£H0JH3X HJBtfHdoMOI HHHHI/JH3X X g

\xz<* =  lzx z« HH3 lx =  lx  HN3 ZX — lX6 O

:HXhX HHBJI/Xg IJHwXwX HdBfBODHllDgB JHHHHdBtfBlMXH J\[ B8 \\[

'\ £ zV > \ a zV HH9 ‘ ^  ^  

>  lX Hsa ld N > d W
HH£

'£8

iB tfro i Xg ‘ BOHHimM £BdB(J) 
( EX ‘ ZX)  HdEl/BXBHHirdOOM
jhhhbxMAh jy  d e jy  ’(gg  
i/MBm) HHDirXg j\[ hobxMXh
H B jraedh X  HBITH9 DUHF
-ve  Ba d  hdbxMXh HBJmEd 
-hX HBimg hMX B00Hli3gB 
jHHHXg •GHWBdHmXx dBir 
-XsHlrHandau bjhMX bixbh 
JHHHDHHtftfG hbITbxMXh X g  
•HHOirXg BtfHhH JHHHOUHr
-ice bx^Xh ( lX Hx ) w  ‘ shit 
-HBimM EBdBcf) -x o g  o h

•h h o h h ith M xogoH  X g

•Ht/BirXg J <  -j. i£. ‘ BOl-Xg BtfHdBfclTIBX HB'E'DUHIfli'G bxMXh X dBJB
z z

+  —  iBtrrok X ‘ BOirXg Bl/HhH jHHHOUHin/G bxMXh ( ;X 
lxz

rA

Ba I >  —

!*
llx)W  dodng d B jy  •{ =  ~  +  ^  hobwbi/uh3x JHHH0iiHin/,g  "goE 

•HHDIfXg dKirXMHl/HaudaU BMJlHSHh nd
- jX x  o  =  L —  +  *£ ‘ X ‘ hhhhoi/hsbhxX BWHHdX hbithdbxMXh yBtr 
-H Xm  JHHHXg 'Z£ =  jX 6  +  zxf  hobw b i/ jh3x JHHHOUHinrg

"HHDirXg dHi/XMHtrHaudsu bM^hehh hHjXx

0 =  9 —  — X ‘X ‘ HHHHDITHEBMxX BWHHdX HBtTHOBXtoXH gBir 
-HXm JHHHXg '99 =  z6 l - { - zX\r HDBWBI/MH3X JHHHOHHI/Ifg g06 j'
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•HrEHmcHto eedEtJi Etrmnog dei;BJ.BHHirdoo5i he 
-exdew pa HBJniBi;dH9 hbi/hq ndBiftoX eiBHHirdooH HdBifM^ jnHHonmnrg t

•HHDi/Xg w am m lB U  bMhehh 
HdjXx f  =  A BNHHdX X ‘HHHHDI/'HSBHJ./C ENHHdX HBtfHOBXtoXH MBIT 
-HAm JHHHXg ‘8 =  zAq +  zXZ HDBWBLMH3X JHHHDHHIWg 'Z07,

-  ’ HHDi/Xg sirai/irBdBu bM h e h ii wdJ/U
f  +  X g  =  A BWHHdX X ‘ HHHHOIfHEEXxX BWHHdX HBffHOBXMXH HBtT 
-H Xm  JHHHXg •£ ! =  ZX£ HDBMBI/’JKOX JHHHOHHinfg ‘ l o g

•HHOITHeXx H0BWB1TJH3X JHHHBWHHdX 
h b jx X  hbIThobxMAh HBJi/Xg xB goX w  noBXBHHl/do Ba z hobddhH 
o g B  JHHHXg - g t  =  zAq -\- zxq  HOBivBi/UHax JHHHOHHinrg *oor.

-HHDIfHEXx HDBWEIMH9X JHHHBWHHdX HBJxX HB'n'H3BXMXH

/  — 'Zj JHHHXg ■3C==5A 6+ Sr t  HDBWBIMH3X JHHHOIIHtfli-g '661

•HHDIfHHOX ndBI/BWBI/JH3X JHHHHdBtfBDHdXHad 
-HIT JHHHXg '£ZZ — tAQZ + z *6 H3BWBIMH3X JHHHDUIWITg "gg|

•HHDtfHuox HJBhdXg HJBl/HOBdo H dB irtjoxH aaoXH tr 
-Bd JHKHHOBXMh HBJtfXg XBgoXw HOBXBHH’E'dO Ba g  HOBODHtlDgB 
JHHHXg -9 S t =  EA 8 l  +  zxl  H0BKEI/UH3X JHHHDUHtfli-g '£61

’ HHOHBL’
-Mhhb HdBii-doxHaa-oXHfBd jhhhhdbxMXh HBJifXg g HDEODHtiogB 
JHHHXg 'QZZ =  z&£Z +  ?,̂ 6 H3BHBIMH3X JHHHDUHIfl/'g '96^

iwUmAg BMHHdX BJOUHinre iiHEHh h<JjXx

u , III
1 =  T + T

XgmX HBimg xdBm 
yBlTHB^ ' zqzV — Z6XV +  zXzq HDBNBI/\JH3X JHHHOHHini-g " g g j

•HHOIfHIIOX HDBNEI/\IH9X HJHK JHHH 
-OHHinrg •HBJFHdHxi;3>i e jb x ^ X h  (y ly )  HJBtfouHirire HHHraog dBir 
-BXBHHtfdOOM ‘ gEI/^BO HHHdBtfmHIfEHXH JHHHHdBtfMX BXBHHlTdOO>J 

\ cizv  =  ẑ tP  +  zx zq :HBJirHdag h o b k b im h sx  JHHHOHHinrg ‘ ^61
’ HHDI/"HUOX HdBITBxMXH HBJmBdhX HBI/’Hg 

HdBIfB0HdXM30DHg JHHHHdBLTHBhdXg XBHH'E'dOOM JHHH3UHfI/G X g

• T =  21 4- 9£
1 tiC ^  s*

HDBWEIMH9X JHHHDHHtftfg *g6 [
•HHDIfHOOX HX3XH3HdxH3tlOMe JHHHOUHI/1

-ire H BJiM g bxxbm BxdBW hX HBtrnkX jihiihm h^X bxxb>j -^qi
•jHHDfHEXx HOEJVei/UHaX JHHH0HHin/,6 X g  ‘ (J ‘9— ) Ea 

(f? ‘ l )  HdEfBXEHHirdOOM JHHHBxMXH HMMH HJBlfDnHirirg *JfJI

oimrvf? S8I



-Houdo dBirBx^XH (o lo — ) j j  bh (A ‘x )  w  ‘(o lo ) j  Ba (6 lx )  w

(I) "°Z — JW  — /JW

:MH<J)oaAw BJHcJwdiBx ynoobB  ^ H H B ir o g d s u H j 

•Ht/BL'Ag ( o  ' o—)  Ba ( o  lO) j  HdBirBXBHHVdOOM JHHH 
-dBITBXMAH A  ‘ H AhA HHBJxA HBtTHDBXdA JHHH ,JJ  H^A BXBHHlTdO 
‘ gn irA g  oz — ,JJ ‘ HHOi/Ag A m x  HdBi/BXBHHtrdooH HhaAdBJ 
-eA  jh h h A  Ba \\j H dng HBtrdBi/BxtoAH Hi/mBdBM B JB irogdau H j

• ( t 8 fH B m ) shwbl-hM eBdB(J) h^A  BXBHHlTdO 
HH^HEHh H d jA x  h b jx A  HBtTHOBXdA JHHH j  j  ‘ gHiz-Ag dBirAMHlTHau 
- d a u  BJHA Ba HMA BOOHtlOgB HH5lH£Hh H d jA x  h b jx A  HBtrdBI/BxMAH 
, J  Ba J  •£Hl'iBI/,Hto £BdB({) V Z  HHdOtrkHK OBNdBJeA Ba OZ HHB({) 
- 03BIM HJBlTHOBdO JHHHdBIfA ‘ B3 J  HHdBITBxkAH H B JIffldsg

•HtTBirHHatr vvogdaunz nvdA nnduidwodz nvzv&g dophwir 
ovwdvz£& novwdnvv zurmndvvvtfioovw vhvzvrnkAn vnym nvz 
-vvdsg nvgnovm’nAn dng d vy  ’H(J)Hd‘iB i  jHWHBirogdaunj

?J  ■ ■ > ’(h 4 H3VWVITJH31 JHHHYLr03d3UHJ ££ §1

•HtTBI/HdHmHaX HdBIfBDDOX yH 303B  JHHHA ‘ gH irn d B ^ H h  
HDBNBfJHaX MHHOHBH JHHHEtfOgdailHJ HBIfHg ItA h HBJHHl/’O gHITH^I 
OODB BtTniHHBJdA HHDHHfL 'e  '• HtfBHBI/TnHJBg B J B I f 0 g d 3 U H J  
HBtrdBi/MHEHh HdJe H irgn xdex h h h h h h h  ngog Ag JHHHgoxH>j

•• y : < ; '

i

VIi’0 9 d 3 U H J

p o p  n h u v e n i i U S l



'HHOHHITHM XOgOH A g ‘ JH3X BJHXBdtfBaH JHHHHWdB 
HMA MUhHH JHHHDOHinre HOBWXHBuAjI JHHHdBI/dBIi’AMHtTHaudail 
HBJI/HdHmAl BJBWHHdA HBtTHdEiroAMOCt) JHHHOHHI/L'g '$\Z

•HHDHBirMHHB HdBITHHirHAeA JHHH
-dsirA  bh HdBirewBi/\iH8i  JHHHdxawBHir bi/bmmh 'h itb iA  hbttbxMAh 
(g  lz )  Hdng HBfi'HdiawBHti' hhhh HBJirAg BwmAM BJHdHg-dng 
JHHHAg 'o  =  Of7 —  s^8 4 - zx9 h obkb itjh sx  JHHHOUHinrg ' g i j

tHT/BirAg
BKHHdA BJhA MHEHh HdiAx / +  X2f =  <C HBI/Hg xdBm HBI/HBM Btr 
-irok HBJi/Ag zq.v  =  zfczv  +  zx~q hobwbi/\ih3x JHHHDUHinrg p iz

^HlTBtfAg BhHBM HX3XH0HdXH3tTDMe jhhhA ‘ BDirAg 
ugB>i g : g i  HXBgoHH. ejndng-dng JHHHHderMA ouninrg '%\z

"HH3Ii"HE
-Ax H0BKBITJH3X JHHHDHHI/’I/’g  'HBJlA gHHHdA bMMhEIIIi HdjAx

0 = 8  +  &Z +  x  ‘9HJ-X hbVbxMAh ( y y {  ‘Z_A )  3uh^ 6  ZIZ
•HHDIfAg BXXBH BgBXdBW hA HBtTHDHhHHJIHH HdHg HBtfHd

-BirdoxHaaoAHtrBd jhhhbxMAh A ‘ h>ihh3i; huox hobxM-Ah hbVhA iti

JHHHAg ’S l I  =  r/ 9 l  +  HDBtVBI/\IH9X JHHHDUHI/'Ifg 'H Z
•HH3HBrMHHB SBhdAg HJBtfHOBdO 

dxawBHt/ BwraAM BJdxawBHl/ Ag Heirng dxawBHtf hbjxA hbI/bxMAh

— ‘f  ) ’001 =  z^gz +  zxf  HDBWBirJHax JHHHDUHinrg -q \z

•HHOITHEAx HDBKIBi;JH3X 
JHHHdBXBa HBJHHirAg BJHSMH JH3X BI/BxSiAh Am ‘ gH lA  HBlfBX
-MAh (z ' Z — ) 'S I =z^f~\~zx 2 hdewbimhsx JHHHouHii-irg '60S

•HHDfHEAx HdBFBJMBIfJH3X

JHHHdBi/Ag -HBJirHEBHxA qifBwdoH ea BivHHdA bi/hobxMAh

JHHHAg ‘001 =  Z^9Z +  Zr f  HDBWBI/UH9X JHHHOHHI/’Ifg  ’ 80S
•HHOITHEAx HOBWBIi-JHaX JHHHBWHHdA HBJlTHEBHxA HBITBxMA'h 

(8 ‘ s )  BJHAg •f  =  ẑ £ +  zx  H0BWBI/UH3X JHHHOUHLfli’g  *IffZ

•(I ‘ D ( f  : (0 ‘8) (8 ‘(8 ‘0) (Z ‘ ( I  —  lZ) (t
:HHOHBfMHHB HHdA HBIBgOHH BJOHHfire JHHHdBfBX 

-MAh hjbI/hhA^ ‘6 =  z6q +  zx  HDewBifJHax JHHHOUHinrg ’ gog
•h H’b h h i/1

- ha xogDH HBirng irAy Am wb5c hi\tohM HhHHX}M jhhhbitbobv^

• l > ?  + f  

:HAhA HHBJIfAg BtrouHinre bxMAh >zx )  H>ia

cimrrg 881



V HXBWHHto J.C8I/-009B ‘ hBI/BDBW ' M/BHBIfilHHB gedB M  BjdBI/’XBW 
-HHM HBJL-Hdag BJ X  Hdei/XBHHHM JHHH A BtfHBJBdBto B JH X g

( i )  'z °  ZX  A ~  I" =  A

:SH N Bh3  HBXBgDHH BJ A  HHX ‘ QHI/’O HHHDBMBITJH31

. ____s9.___ «£.
r/Co'* o'*

jHHHBirogdau
-HJ HXhX JHHHXg •eHKHBIfMHHB HHHI/HBm JHHHX HBI/'Hg HWB’E'da 
H0BWBI/UH3X JHHHBtfOgdaUHJ HBJITHdE^Hh BffC^BdJBdBH HBJX^

lTTHdHmH3X VhHH/C9 H3VWVITJH3X 
JHHHX HHHIfMVm JHHHVlTQgd3UHJ

IX A
K 5

(9 ) c T_  _tS____ t£_
tA  zx

iH'E'BtfXg BhHJBt/HHXM HinHHHdXM JHHHB WB1/JH3X ‘ BDHHtf 
-X g  BJ zqTV HHOWOl BlfBHJIH JHHHXg d B j y  H'n'BL'HHaV HDBWBir 
-JH3X JIHHOHBM HH3 BlfCOD JHG JHHHBtfOgdaUHJ BWBIMH3X X g

(S ) V ? z »  =  z ^  — Z*V?
HH9 

V?Z» —  =  ^A^̂ ? +  *̂ V ? - -  

:H1rBI/•Xg BhHJBffHHXto HmHHHdXH JHHHBHBI/‘JH8X (g )  Btfifok Xg

’<*) \q — =  zo — zv
:eHWBi/-Hto esdBff) ( zq — ) h h  zo —  zv  HXhX j h h h X i i i  

;0 >  zo —  zv  HM9 zo >  zv

‘ ^ > • 0  HH9 * O Z > V Z
HM9

lJ,J > J W -  ,JW
BVMBhdXghX yJ J W  HJBtriTMBm 

< 8 )  '(zO  —  zv ) zv  =  z&zv  +  zx ( zo —  z v )
HH3

\xzo +  yv  =  sA.z? +  zozv  +  zxzv  
HM5

\ x zo +  XOzVZ  +  ,®  =  Z6ZV  +  Z0.V +  XOzVZ  +  ZX ZV
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\xzo +  xozvz +  ,v =  [ z/f +  t{p +  ar)] zv
HM3

:EHWBdBlXH
B J ied tfB ax  B idBw  dug bhb h h h h cw o x  bl-bmmh jh h h b n b l\ ih 9 x  A g  

■xo +  zv  =■ ZK +  z( j  +  y )  A  °  
HM3

^  +  ^  +  y ) A g ~ i g  =  «  —

‘ EDHBinMBhXH HdBifffBk num ix^

's®* +  +  , ( j +  r )  /[Pfr —

—  8*  +  gJ +  +  ?X =  +  2^4- ^ 3  ~  8*
HMi

•* »*  +  8<C +  ,(3 +  y ) A  — 8<r +  s0> +  y )  =  8*  +  z(5 -  y )

•.BDIfHdBX^H BJXBdl/BaM HHOWOX ElfBMHH JHHHBWBIMH9X HJHHH3

'vz — 4- z(o +  x)  /I =  /  -j- g( j  — y )y l 

+  Z( J —  y ) /t —  /  +  e(J 4 - y ) / l  

> s  vut>m

( 2)

IBOIfHJfAM BJ ( l )  HdBI/Btro4)H JHHH /-;/ j y  Ba

y _ +  ; ( j  +  y )  /j =  ,^/W 

‘ 8̂  +  o ( j — y ) /l = J/ w

IH lfB irAQ  BhH JBfH H AM  (B h H ^ A g  H O Bf 
-A w do4 ) JHHHB(J)03BIV HJBtfHDBdO BXMAh HHJIH) dBI/BC^OOBW HJBlf

v iro g d a v n j 051



192 funep6oyia

A aH KaTTa Sy^raH  ){ap  • 6np x  =  OP  ra y ynyH  hkkh KHHMaT 
Tyrpn  Ke^a^H: yt — P M t Ba y2 =  M 2P. By^apHHHr a6co;iioT  
KHHMaT^iapH y3apo TeHr Ba Hiuopa^iapH 6Hp-6HpHra TecKapH. 
BoiiiKana kh^ih6 afiTraHAa aScuncca y^HAarH P  HyKTara h kkh ts  
CHMMeTpHK AT, Ba M 2 HyijTa^ap Tyrpn  Ke;i3AH. By HaTHiKa 
yMyMaH rH nep6o;iaHHHr aScijHcca y^H ra HHcSaTaH chm m ctphk 
3K3H^IHrHHH KypCaTaAH.

x  =  ±  a 6y;ica, y  =  0 6yjm6, y  THnepSo^aHHHr 3Hr khmhk 
-opAHHaTacH Sy^aAH; myHHHr 6H^aH rnnepScviaHHHr

A (a, 0) Ba A ' ( — a, 0) 

Hy^Ta^apH aHHi^aHaAH (maK./i 85).
JleKHH x  HHHr aSccviioT KHHM3TH a  ash kh h h k  6y;iMac./iHr h 

KepaK, nyHKH |jc| <  a 6y;iraHAa x 2 —  a1 <  0 Sy^raHH y^yH  6y 
^ojiAa y MaB^yu 6y;iaAH. IllyHHHr 6n^aH jc =  +  a  Ba x  =  —a, 
ju jH h  A Ba A' H yKTa^apAaH  yTH 6, opA H H ata  y ^ H ra  napa^m e/ib

y> ^

X

r
B

UldKA 85.

•Syzran CD  Ba C'D' Tyrpn qH3H ^ a p  opacHAa rHnep6o;iara Ka_ 
paiu^H KaHAaft Hyi^Ta 6y^MaflAH.

x  HHHr KHf l Ma T H+ f l  A a H + o o  rana Ba— a a  aH — oo raqa 
y3rapraHAa y HHHr a 6co^K)T ^HfiMaTH 0 AaH co rana y3rapaAH. 
By aca rn n ep S o^aH H H r hkkh TOMOHra KapaS neKCH3 A apaacaAa 
KeHraflnS KeTraH hkkh )Ky(j)T MyHT333M TapMoi^iapAaH HSopaT 
3K3H/iHrHHH KypcaTaAH.
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3hah rHnep6ojiaHHHr TemviaMacHHH x  r a  HHc6a T 3H eM3MH3. 
B y  j^ o / ia s :

x =  ± ~  V y 2 +  b2. (2)

ByHra KaparaHAS y ra ^ap i^aHHa i^hhmst SepHiu MyMKHH, y ra 
depH^raH .^ap 6np i^HfiMaTra ^apa6 x  ynyH ^aM3B3^T hkkht3 
^a^H^Hft COH TyrpH Ke^SAH. y^SpHHHr 36CO ÎOT KHftMSTViapH 
y 33po TeHr 6yjm6, Hiuop3^3pH TeciopHAHp. Mscs^aH, y =  OQ 
6yjiraHAa x x =  QN, x 2 — QN ' Ba \xt \ — j x 2 \ 6y;i3AH. By sea 
rnnep6o^aHHHr opAHHaTa yi^Hra hhcSstsh chmmctphk 9K3h/ih- 
THHH KypC3T3AH.

x  =  0 6y^r3H hoi^as

y =  ± ~ V z r ^ =  ± b V - T

fiy^ a A H . A r a p  K00pAHH3T3.flap SouiHAaH  opAHH3Ta yi^HAa io k o - 
p n ra  Ba K Y^H ra Kapa6 b hh y ;m a c3 K , yH A a B b s  B' H y^ T a ^ a - 
pn 3HHJ^43H3AH. B y  H y^ T a ^ ap  rH n ep6o ;i3H H H r y3HA3 6y./iM3r3HH 
y n y H  BB' — 2 b rH n ep go ;i3 H H H r M 3 B ) ( y M  y  ^ h a ^ h h .i s a h .

A  B3 A '  HyKT3Ji3p rnnep6o^3HHHr 6om;i3pH acAh^sah bs 
A A '  — 2 a yHHHr j s s p p f t  y^H  acAh^sah. BepHJirsH F  B3 F '  
Hyi^T3Ji3p rnnep6o^3HHHr (J)OKyc^apH Aeftn^aAH.

rH n ep 6o ^ 3HHHr (fjoKyenra ^apsiu^H  op ah h stsch  yHHHr na- 
psMerpH AeftH^3AH B3 y  OAaTAa p  ^3pt})H 6h/i3h 6e;irH;i3H3AH. 
OoKycHHHr a6cu,HCC3CH c 6y ^ r3HH ynyH

^ 4 ^ 4 - (3 )

HyHKH C2 —  a 1 =  b2 3AH.
9^/ iH ncAarH  Ka6H, r H n e p 6 o ^ a A a rH  ^ a p  6 n p  M x ( x , ,  y , )  Hyi<- 

T a r s  KoopAHH3T3Ji3p S o m n r a  HHc6aT3H CHMMeTpHK S y z r a n  
M 2( — x u  — y , )  H y^T3  m oc Ke^ isah , qyHKH 6 y  Hyi^T3 ^3m th -  
n e p 6 o ^ 3 H H H r  TeHrjI3M3CHHH K3HOaT7iaHTHp3AH:

(— xtp I — y)* . 
fl2 £2

JleMSK, rHnep6o^3HHHr K00pAHHaTaji3p SouiHAaH yTr3H j{3p 
6 n p  B3T3PH m y  H y i{T 3A 3 T e H r HKKHT3 6y./IHH3AH , H'bHH K O O p- 
AHH3T3JI3p 6 o m H  r H n e p 6o.fl3HHHr CHM M eTpKH M3p K 33H fiKH ^ HC- 
^ 3^3  M 3 p  K 3 3 H 6 y ^ 3AH ( m 3KJI 86).

M h c o ^ .  X a^ H ^ H ft yi^H 10 B a 4> O K yc;iap H  o p a c H A a r n  M acocJ)a 
14 6 y ^ r a H  r n n e p 6 o ; i3HHHr t € h m 3m3Ch T y 3HJiCHH.

13-186
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i

Ulatc/i 86.

BepnjiraH m ucosas: 2a — 10, AeMaK, a =  5 Ba a 2 =  25; 
2c =  14, ACM3K, c — 7 Ba b2 =  c2 —  a2 — 49 —  25 =  24. By.rcap 
rHnep6o^aHHHr yMyMHfi TeHr^aMacHra Kyfin^ca,
TeHMaMa

X *  y2 
25 24 1 syjiaAw.

H3^aHrau

§55. THnEPEOJlAHH MH3HIU 

1. Hyi^rajiap epAaMH 6HJiaH «ih3HIii

rH nep6o^aHHHr acocnfl Ta^pHcfiHra cyjm ng, >'hh HyKTa^ap 
epAaMH 6h;i3h HH3HUI MyMKHH. <t>3pa3 KH^afl^HK, 6epH.nraH

]y3r3pM3c mhkaop 2 a = M N  
Ba (^ O K y c jia p H  o p s c H A a r n  
M3co4)a 2c =  F F ' 6y./iCHH 
( 2c >  2a).

B y H H H r y n y H  3H r s b - 
b s î F F ' HHHr TeHr ypTscn
' Hy^TaHH TOII3MH3 (IH3K.7I
87). CyHrp3 F F ' hh hk- 
Ka^a TOMOHra a3bom s t-
t h p h 6

OA  =  O A ' =  a
hh y^na6 o ;i3MH3. By %oji-

—------- j-------*— i— <- Aa A  Ba A ' Hy^Ta^ap rn -
2a n e p 6 o ^ s r3  napau i^H  6 y ; i3 -

UlaxA 87. AH, MyHKH

M
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A F ' —  A F  =  A F ' — A 'F ' ~  2a.
A 'F  — A 'F '  =  A 'F  - A F  =  2a.

Shah M N  HHHr AaBOMHAS 6Hpop R HyKTaHH ojih6 , FHnep6o;ia- 
h h h t  F (J)OKycHAaH N R  ra Ba F '  (|)OKycHAaH M R  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  — P F  =  M R  — NR  =  2a.
IHyHra yxiuam  F  AaH M R  6un&u. Ba F ' AaH NR eft 

HH3H^ca, y^apHHHr y 3apo KecHmraH Q HyifracH rnnep6o^ara 
Kapam^H 6y;i3AH, nyHKH

FQ -  QF' =  M R  -  NR  =  2a*.
M N  HHHr AaBO M H Aa h h s  R', R " , . . .  H yK T 3 ,i3 p H H  o ; ih 6 ,  m y  

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 6 ymjxyi.

2. y3JiyKCH3 j^apaKaT OH.ian mh3HLu

r n n e p 6o ^ a H H H r  4>0K y c ; i a p H  F  B3 F' bs ^ h ^ h A  y ^ H H H H r  

y3yH^HrH 2a 6y^CHH. By^spHHHr epAaMH 6n^aH rHnepScwia 
HH3HIH ynyH 2a AaH Kypa 
y3yHpOK 6y^r3H SnpopTS 
HH3FHHHHHT 6H p y H H H H  F'
Hy^Tsrs myHAsft v,wm6 
ypH3T3MH3KH, yHH m y 
Hy^T3 3TpO(j)HAa aft^3HTH- 
pHm MyMKHH fiy^CHH 
( m a o  88 ).

CyHrps HH3FHHHHHryayH- 
•IHFHAaH 2 a MHKAOpHMS 
KHc^apoK 6y^r3H HnHHHr 
6Hp yMHHH HH3FHHHHHr N  
y q n r s  b s  h k k h h h h  ynH H H
F Hy^TSrS ypH3T3MH3.
3 h a h ,  K a^aM H H H r y ^ H  6 h -  UlaKA 88.
nan HnHH 6npop M  Hyt;T3Aa MH3FHHra TerH3H0 Typn6, yHH 
Ka^aM 6hji3h 6np TOMOHra TopraS 6opC3K, 6yHHHr HarajKa- 
CHAa rHnep6o^3HHHr eftn ^ochji 6v^iaAH, nyHKH

* yseypsaKH KH r xoccacnra MyBOiJwK eft •HiswiraH paaHycjiapHHHr afiHp- 
MaCH <FF' Ba ftHFHHJIHCH >  FF' OyjlHLUH JI03HM.

''.•s



V  » V

(S) ' —  -  =  =  
:h b !T h X 9  HM9

^ ~  =  zq  HHq.H  ‘ H HO iz-Ag 0 = zq zv — zQ ‘ M H i/HBim to e e d B c j)  M T H g

•HfHBWI/Xg

HdeirBiMAH HBJranoaM HBI/'Hg BirogdaiiHJ ( [ )  JHHHMHEHh ndjAx
( 5)  e'tfi/'ok A g  bh H lTB fAg ir f tn n w *  hxbwhhM JHHHi/’BJiH'c'Bd h jh i/

-Bk Btrirok HBJIf Ag ~ ~  <  faf| HH? —  <  zi/ HH3 o  >  z*tzV —  zQ 
to 9 7 s9 0 

•H1TBD3M

b^b iM A h  hh hh  HHBi/ogdauHJ ( [ )  Mhehii H d jA x  ( g )  ‘ gnu-Ag hhM 
-HMBk WBk HdBI/\LBWHHM JHHH £ BH x  etri/'Ok A g  iHiTBi/'Ag hhM 
-HMek HXBWHHto JHHHirBNHirBd HJBlTHdBf>KBdXBH JHHHdBIfdDBH (-(7)

B8 (e) BVirok HBJirAg y > | ? |  hh3 J-  >  zq hms 0 < zqzv - zq 

<*)

:>ib d h AM b j  ( g )  HHAg

( e )  : =  - —  =  *■ 

:HBt/HAg 

HH9 

HN£

1*7$ s*V *
:mbohAM b j  ( 1 )  hh ( 2 ) •HH'Bi/Ag yn w A w A  h A iiA  hobi/’bhmh d e k

HdBIi-BXBHHtrdOOM JHHHHdBI/'BXMAH HBJmHD3>I OdBEA JHHHdBI/'MHEHh 
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ea HtfBdog gHHiBiftooeA HB'tfteBHdBw hdAmocJ) jhhhA HdBD hbjoA 
hMA wAkaBH jHHHBirogdauHJ HAhA HHBJi/Ag zq -f- ?v / [  =  o

•Hl/BIfAg • • ' ‘ HI  ‘ II ‘ J HJBlTl/HBm-16 dBi/Birog 
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‘ gHdHtfiroM BhHL-ok eA hh v  h jb e w o c ^ h  ( i )  ireaaB jh g  HAhA jh h h
- A g  -EHWBdHmM3X HHHDOH<LBW >!H dx3W 03J JHHHX3XH3HdXH3'nDMg

•[ < 3  xMBaBWBk BtrBfOgdaUHJ HAhA HHBJtfAg v  < 3

( I )  V —  V —  V '̂ — 3 
*1 +  tp A 3 3Z

hh^k 'ngwHVvrnvag nvvng rufidvbc d vpwvgo A 
V9 riQVvnydp mudvmondiuHd’nDHe znnni niuvgorm vzn M  yvk 
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•HtTBdog gnmBirHHMK
BJdBireXOIUW HDB B 'Cm naBd EHDMDh H dB l’ MOWdBX jh h h A  ‘HdBD HBJ 

- d o g  gH m B irM oeA  EHDMSh h bb ’h i i io 9 jh h h A  ‘ HdB^BxM AH JH H H Birog 
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HXBJVHHM JHHH X HJBtrHJKBdXBN JHHHA HAhA MHBJtfAg dOtfilHW 
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-H m n ax HHBwdHHB jy £ )  H jB trnoedo dei/eiBHHi/do d W  Ba d£)

•HH3i;Xg (0 lx )d  hobiMXh 
HBJmBdhX HBITHg hMX BODHtlOgB BS (X ' x ) ^  HDBI.MAH HBJniBdhX 
HBi/ng \BirogdauHJ JHHHXg •EHWBdHmXx dBifXMHCHaudau bjhMX 
BDOHHogB hbi/hobiMXh £> dodng jhhh  hbimg HtTBoMeiv rand
-HJ mBirHHl/HO HHHdBI/BDDOX JHHHHdBIf L’XOXHWH3B BtfOgdaUHJ
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HdVirVDHdXMadHlI' JHHHVir09d3UHJ ’09 §
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qapaiuAii dupenmpucacu opacudazu. uaco<paza nucdamu y3- 
za pM a c  Muifdopza (e  za ) menzdup.

§ 6f. rHnEPBOJIArA yPHHM^ 
TFHf JIAMAJ1AF

BA HOPMAJlb

4>apa3 rH nepCo^aH H H r Tem viaM acH

X1 yi
~a? 1 (O '

UIclka 94.

dy^CHH. ByHHHr 6npop 
A fi {x u y , ) HyKTacHAaH 
yrraH  ypHHMaHHHr tc h t-  
jiaMacHHH Ty3Hin ynyH, 
rnnepOo^ajxa hh3 6Hpop 
M 2 ( x 2, y 2) Hyi^Ta o^h6,
HKKa^ia HyKTa.fl.aH K ecy B 
HH Tyrp H  h h 3K^ yTK a3a- 
MH3 tuiaK^i 94).

B y  T y fp H  HH3HKHHHr 
TeHT^I3M3CH

y — y i =

=  ( * - * , )  (2)  
x 2 — Xl

SyJiaAH. A f, (jet , yx) Ba
M 2 ( x 2, y 2)  H yK Ta^ap  rn n ep G o ^ a A a  Sy jirsH H  y n y H :

2 2 
_yf_ =  i

fl2 62

2 2 
jf2_—  ya. =  1
a2 * 2

(3)

(4)

(4) a s h  (3) h h  a f iH p H 6  o ^ c a n :

fiKH

6yHAaH

a2

(■*•2 +  * 1) (*2 -  -*l)

y f — 0,

(y2 +  yt) (ya — yi) 
*2 =  0,



§ 61. I  unep6oAaea ypuHMa ea nopMaAb remAaMaAapu 205

y2 — y\ _  +  X,)
x t — Xi a'1 (y, +  yt) • 

eKH 6yHH (2 )  ra  ^ y flca K

y - y ^ a <5>

M 2 Hyi<Ta Atf, Hy^Tara hhth;ih6 , /W,7W2 KecyBHH'ypuHMa j{o^h - 
ra Ke^raH/ta x 2 =- x, Ba y 2 =  Yi 6y.aaAH. LUyHHHr ynyH (5) 
HHHr KypHHHinH KyHHAarH4a 6y;iaAH:

eKH

6 k h

gKH

fiKH

b2 • 2xi , ,

, V

a 2yy j — a 2y 2 =  62 jcXj —  62x 2 , 

62 x x j  —  a 2 yy , =  b~x\ —  a 2 y 2,

yyt -*? y?
a2 b2 a2

6 k h  (3) ra acocaH:

( 6 )

H 3^aH raH  ypnHMaHHHr TeH r^aM acn  uiyHHHr y3H 6 y ;iaA H . 
X aK H ^aT^a y  rH nep6o;iaH H H r A f t ( x ,  y 4)  Hy^TacHAaH yxraH  T y r -  
PH HH3HI^HH HCfjOAa KH-TiaAH.

S h a h  H opM a^b TeHr^iaMacHHH Ty33MH3. HopM a/ib  M  i(xu y , )
Hyj^ra/iaH yrraH H  y n y H  y iiyM a H  yHHHr TeHr/ia.MacH

y — yt =  k (x  — x , )

6y;iaAH. ByH^arH k HHHr ^HfiMaTHHH anH^aui ynyH ypHHMaHHHr 
SypH aK  K09(})4)HUHeHTHHH TonH iu ra T y rp n  nenana. ypHHuaHHHr 
6ypnaK K03cj)c})HUHeHTH k c{)apa3 ^H/iHHca, (6 ) AaH

1 aJyi

H op M a^b  M t{xu y , )  H y^TaAa ypHHM ara n ep n eH A H K y^n p  6 y ji- 
raHH yn yH



206 Tunep6oAa

a*y,
b'X1 ' (8)

Bvhh (7 ) ra KyficaK, HOpMa^b ynyH 6yH,naH TeHr.iaMa Ke.ra6 
MHi^aAH: *

y i =
a2y

i  (x  — X ,). (9)

§  62. THnEPEOJlArA yTKA3HJlTAH 
yPHHMAHHHT XOCCACH

<t>apa3 KH^afl^HK, rHnep6o;ia,a,arH 6npop M  (* , ,  y ,) Hy^TaAaH 
ypHHMa yTKa3H^raH 6y.iCHH (m a o  95). A rap rHnep6o^iaHHnr

TeHr^aMacH b2x 2 — a2y2 — 
=  a2b2 (})apa3 KH;iHHCa' Y 
.%ojma M ( x it y , )  Hy^TaflaH  
yTraH  ypHHMaHHHr T eH rjia - 
MaCH

b2x x x — a 2y y ,  =  a2b2 (1 ) 

6y^aAH. By ypHHMaHHur

Top^iap 6H;iaH TauiKHJi khji- 
raH 6ypMaK^iapHHHHr y3apo 
TeHr^IHrHHH HCSOT Kh^3" 
mh3. A rap  (1 ) TeHr^aMa^a 
y — 0 4>apa3 ^H/iHHca, x =  
=  O N  6yjiaan, H-bHH 

b2x x x =  a2b2
sa

jc =  —  =  OA/. 
■*i

(2)

U laK ^ra  MyBocfmiv 

NF =  O F —  O N  = 'c a CXi
a —  a ) =  —  ( ext —  a),

N F , ~ O F x +  O N  =  c +  ^  =  - ^ { ^  +  a }  =  - ^  (ex, +  a),

&kb Cy^ap^aH Chphhmhch HKKHHHHCHra y,ZijxJ\&6 SwiHHca:

N F  ex, — a



§ 63. runepSojciHum dua.MeTp.ta.pu 20 T

rH n ep6o^aH H H r paA H yc-B eK Topn  y q y n  HH^apH^raH (J jopM y^a^ap 
C y f im a :

exx — a — MF, exx +  a =  MFU
A-eMaK,

NF__MF_  , o V
JVf, _  • ; '  '

By Ha™ >Kara t;aparaH Aa rH nep6o^aH H H r M  HytjTacHAaH yTraH  
M N  ypHHMa FXM F  SypnaKH H H r 6ncceKTpH cacH  6y./iaAH. L U y  
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 6 y  x o c c a c n  yHH sca m  y n y H  jK y^ a  K y^a ft fiy;L 
o h h 6 6epaAH . M aca^aH , rH nep6o^aH H H r 6 n p o p  M  HytjTacHAaH 
ypHHMa yTKa3Hiu y n y H  y  Hyi^TaHH rH nepSo^aH H H r F Ba Fx (J)o- 
Kyc/iapn  6H^aH TyTan iTH pH 6, >;o ch ; i 6 y .iraH  FXM F  S yp n aK  TeH r 
HKKHra 6y^H H ca, M N  6HcceKTpH ca H3JiaHraH ypHHMaHHHr y 3H
6 yjiam-

§ 63. rm iEPBOJlAHHHr flHAMETPJIAPH

y M y M a H  A H a K e T p H H H r  TaT>pH(})H lO K O p H ^a  6e p H j i r a H  6y/ ica -  

A a ,  6 h 3  6y  e p A a  HHa 6n p  M a p T a b a  ac/iaTHG yTaM H3. 3zpu <iu- 
3u%huhz duaMempu de6, 6epuAzau uynaAUuiza napaAAeAb 
6yAzan eamapAapHunz 
ypma nyt^muA a pud an 
u6opam 6yAzan zeo- 
MempUK ypuHza au- 
muAadu.

F H n e p 6o j ia H H H r  6n p -  

6H p n r a  n a p a ;u i e ; i b  6y ^ -  

raH AB, A XBU A 2B2,...
B aT a p/ iapH A a H  6n p o p T a -  

c h h h h t ,  M a c a ^ a H ,  AB  
HHHr ypTacHAarn M  
Hyi^TaHHHr K00pAHHaTa- 
^iapHHH x  Ba y c|)apa3 

i^h^h6 , y j i a p H H H r  o p a c n -  °
A a r n  m vH O ca S aT H H  t o -  qR
naM H3 . k h h  y 3 r a p M a c

Ba I  h h  y 3 r a p y B H H  n a p a w e r p  ( } )a p a3  ^ h ; i h 6 , n apaJ iJ ieA b  B a T a p -  

^apHHHr ^aMMacHHH
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y =  kx  +  l (1 )

xemviaMa 6hjiaH H(J>OAa khjihih mymkhh (uiaK^ 96).
BaTapjiapAaH 6HpopTacHHHHr, Maca^aH, A B  hhht rnnepSo^a 

6iiJiaH KecHiuraH Hyi^Ta^iapHHH A  (jc,, y , )  Ba A (x2, y2) $apa3 
KH^aMH3. By/iapHH aHH^-'iaui ynyH rnnepSo^aHHHr TeHr^iaMacH 
■6 ujiaH (1 ) TeHr^aMaHH Snp^amraH 'x.onjia e^Hiura TyFpn Ke;iaAH. 
LUyHHHr ynyH rHnep6o;iaHHHr TeHr^aMacHHH

b2x 2 —  a 2y 2 =  a2b2 (2 )

4>apa3 ^ h;ih6, (1) AaH y  HHHr H^OAacHHH (2 ) ra KyHMH3:

b2x 2 —  a2 ( kx  +  I )2 — a2b2,
Skh

&KH

§KH

b2x 2 —  a2k 2x 2 —  2 a 2k x l  —  a 2l 2 =  a 2b2, 

(b2 — a2k2) x 2 —  2a 2k l x  —  a2 ( 12 +  b2) — 0,

2 _  2am _  (p  +  b*) _  .
W —  a m  b1 —  a*h? ~  u ’

By KBaApaT TeHr^aMaHHHr H^AH3^apn x , Ba x 2 4>apa3 KH^HHca, 
6y ^o^Aa (KBaApaT TemviaMa H4AH3^iapHHHHr xoccacnra MyBo- 
<J)hk):

i .. 2am  Xt +  x 2 — b3 _  aip  ,

6yHAaH
x x -f- x 3 __ am

b2 — am (3)

Kn^HHraH  t|)apa3 6y flH n a  M  (x,  y )  H y^Ta A B  BaTapHHHr y p T a - 
chas S y^ raH H  yn yH

v- _  x> +  X2x =  2 >

6kh (3 ) ra acocaH

^ kl
W — a 'k*'  ̂ ^

jc y q y H  a n H K ^ a n r a n  6y H(|)OAa ( 1 )  ra ^yAn-ica:

ami  , ,
y  hi __/>2*2 1

■6kh 0 a *
bn

y — bi — am
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<5y./iaAH; x  Ba y  h h  y3apo fioF^aui M ai^caAH A a 6y T eH r^aM aH H  

<4) ra ^ a ^ a 6  6y;iaMH3:
y __ ft3
x  — a'tk ’

•6yHaaH

(5)

H3^aHraH AHaMeTpHHHr TeHr^aMacn myHHHr y3H 6yn&w,
qyH KH  y  napa^^e^ ib  BaTap^apHHHr ypT acH A a rn  M  Hy^TaHHHr 
KOopAHHara^iapH opacHAarn MyHoca6aTHH H(j)OAa KH^iaAH. (5 ) 
TeHrjiaMa K00pAHHaTa^ap SouiHAaH yTraH Typpn HH3HKAaH hCo- 
paT. J],eMaK, 3/iJiHncHHHr AnaMeTpn Ka6n, rHnep6o;iaHHHr AHa- 
MeTpn ^aM yHHHr Mapjca3HAaH yTaAH ( D E ).

BaTap^apH H H r a S cu n cca  y ig i  6h.mh TauiKH^i t{H ;iraH S y p q a rn  
a Ba G y ^ a p ra  i^apamyiH DE  AHaMeTpHHHr a S cu n cca  yi^H 6a^aH 
TauiKH^i KH-'iraH 6 y p q a rn  j3 (|)apa3 i^H^HHca:

tg * =  k, tgP =  ^ - ,

6 yHAaH

tga-tg? = - ^ - . (6)

D E  AnaMeTpra napa^^e^b  6y;iraH  BaTap^iapHHHr ^aM a6cuHcca 
y i p  6n^aH Tahikh^i i^H^raH 6ypMarH p SyviaAH. A rapA a  6y  Ba- 
Tap^apra i^apaui^iH AnaMeTp D 'E ' Ba yHHHr aScuncca y^H 6h- 
jiaH TauiKH^i i^H^raH G ypnarn p' c})apa3 ^HAHHca, (6 ) ra acocaH:

t g M g f * ' ^ ’ (7)
ACM3K

tga -tg?  =  tg? -tgp ',
€ kh

t g *  =  tgP '. (8)

By sea AB  BaTapHHHr D 'E '  AHaMeTpra napa^^e^b 3K3h,tih- 
rHHH KypcaTaAH. HaTimaAa: D E  duaMemp ouacih meHZ uk- 
Kina 6yAUHzan eamapAap ukkuhku D 'E ' dua.uetnpza napaA- 
ASAb 6yAadu, xtH u D E  Ba D 'E '  AnaM erp^ap 6Hp-6npHra h;yiu- 
Ma 6y/iaAH. rHnepSo^aHHHr yiyispH *3m 6y xycycHHTra sra. 
UlyHHur yqyn y^apHH (yv ispm i) Cornea AHaMerp.iapAaH aacpa- 
thhj ynyH 6 o  m A n a M e T p . i a p  AeftHJiaAH.
14—186
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§ 64. AnOJIJlOHHH TEOPEMAJ1APH

1. Oapa3 KH^aflAHK, C (x u y{) Ba C' (x 2, y 2) Hy^a-nap yuiSy

1 (1>X“
~aT

yi. _  1 Ba *L - lL -
*2 1 Ba a2 —

KyniMa rnnep6o;ia;iap,a.a 6y;iCHH (maKA 97). By ^o;i.aa DC  Ba 
D 'C ' AHaMeTp^apHHHr TeHr.naMa.aapH ^yftHjiarHHa 6y^aaH:

i f

/  a ^ Z

d Z £ > 4 K

✓

yi y»y  =  —  a: Ba y  =  —  x .  
'  *1 ^ *2

KyuiMa AnaMeTpjiapHHHr 
m ap™  SyflHMa

■JT

yi y2
■*1 x2

6yH.ua h

•*1
a

Xj_

a

f>2
>

2 l  i ! i ,
* b J '

UlaKA 97.

Aaft nponopu H H  uiaK^H/ta e3Hiu m y m k h h :
By TeHMHKHH 6yH-

h .  -£i. 1 f~ I y*
b a y V b

*i
a

y i 
b / ( * ) -

(2>

C (x , ,  y , )  Ba C ' (x 2, y 2) HyKTa^ap/iaH 6hphhhhch Chphhhh t h - 
nep6o;ia,a.a, hkkhhhhch hkkhhhh rHnep6cyia,aa 6y;iraHH ynyH :

A
a 2 *2

2 2
2 _  ^2

a* =  - 1 . (3)

IllyHHHr ynyH (2) HHHr KypHHHuiH KyfiH,aarHMa Syvia/u-i:
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Cy aca y3 HaBdaraAa ym 6y hkkh TeHiviHKKa 6ynmam'-

x* ____l  h . ____u _£i
a ~  -  6 '  b ; a ' y '

' Arap D C  =  2au D 'C '  =  2bu 6kh OC  =  Ba O C  =  6, tf»a- 
pa3 KH^HHca:

2 2 , 2  .2 2 , 2  
U\ =  X1 +  3*1 » — -*2 + ^ 2

6kh (4 ) ra acocaH:

b l = ^  +  y;

2 ,2 _  „S [ X\ y\ \ , h2 l f ! _ _ A  
U1 1 a  ( fl2 62 ) +  ^ ( *2

Sy^apH H H r CHpHHTOCHAaH hkkhhhhch ^aA^ia6 afiHpH6 cmhhcs 

a \ - b \  =

6 k h  (3) ra acocaH :

a\ — b\ = a 2— b\
6kh

4a2 — Ab\ =  4a2 — 4b2.

eKH
(2a t)2 — (2fti)2 =  (2a)2 —  (26)2. (5 )

By TeHr^iHK Ano^OHHfiHHHr 1 -TeopeMacHHH H(j)OAa i^ a A K . 
ByHra i^aparaHAa: yyuiMa duaMempAapnuHZ KeadpamAapu 
auupMacu zunep6oAa yt^Aapu KeadpamAapunuHZ auupMacuza 
mem.

2. 3hah l^yiHMa npHM AHaMeTp;iapAa nca^raH COC' y^6 yp- 
qaKHHHr io3hhh Tona\in3. Yhh 5  cj>apa3 i^ c a K  (maK;i 97):

5  =  ±  \ ( x xy2 — x2yx)

6y^aAH, qyHKH ynSypHaKHHHr y ii;iapH O (0, 0), C ( x t, y } ) Ba 
C ' ( x 2, y2)  Hy^Ta^apAaH yTaAH; (4) ra acocaH S HHHr HtjDOAacH- 
hh  i^yfiHAarHHa e3Hiu MyMKHH:

bx  j  ayx \ ab I  x\ y\
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6 k h  C ( x 1( y , )  H y^ ra  rH n e p 6 o ;ia A a SyyiraHH y q y H

S  =  -|-a&. (6 )

Hkkhhhh tomohash arap î yuiMa AHaMeTp^ap opacHAarn 
COC' 6ypnaK tp c})apa3 Ĥ./iHHca, COC' yqgypHaKHHHr k>3h

S  =  bx sin cp 

6 ^ a A H .  JXeuaK, 

bx sin ep =  -Tf-ab,

&KH
axbx sin <p =  ab. (7 )

B y  TeHrjiHKHHHr nan to m o h h  COC'R  napa^^e^orpaMHHHr 
K)3hhh Ba yH r to m o h h  rHnep6o;iaHHHr npHM y i^apH A a  aca.iraH  
Tyrp n  TypT6ypnaKHHHr k)3hhh  H(J)OAa KH^aAH.

3^^nncAa hc6ot ^H/iHHraHHAeK, 6y epAa ^aM C HytjTaAaH 
yTraH ypHHMaHHHr D 'C ’ AHaMeTpra Ba C' Hyt;TaAaH yTraH ypHH- 
MaHHHr DC AHaMeTpra napaAJie^JinrHHH hc6ot kh^ hih m ym k h h . 
LUyHHHr ynyH PQ RS — napa^^e^orpaM 6 ynam Ba COC'R na- 
pa^e^orpaM HHHr J03H PQRS  napa^yie^orpaM k>3hhhht TvpTAaH 
6npHra TeHr 6y^aAH. ByHH 3i>TH6opra o;ih6, (7) hhht HKKajia 
tomohhhh 4 ra KynafiTHpaMH3:

4axbx sin ? =  4ab. (8 )

By TeHrJiHK A no^oH H flH H H r 2-TeopeMacHHH H(|)OAa KH^aAH. 
ByHra ^aparaHAa: zunepdoAanum t^yiuua duaMempAapuda 
HcaAzan napaAAeAozpciMHUHZ ro3U ynunz y^Aapuda hcclazcih 
myFpu mypm6yp<iaKHUHz t03uza mem.

§ 65*. rWIEPEOJlAHHHr K ^ M A  AHAMETPJIAPHrA 
HHCEATAH TEHTJ1AMACH

(t>apa3 KHJiafl^iHK, DC  Ba D XCX rn n ep S o^aH H H r KyiHMa AHa- 
M eTp^apn  Sy^CHH. B yjiapH H  HHrn x xOx K00pAHH aTa^ap CHCTe- 
MacHHHHr y^-aapH $ a p a 3  k h -kh6, rH nepSo^aH H H r m y  y i^ ia p ra  
HHCSaTaH TeHT^iaMaCHHH Ty33MH3.

(J>apa3 KH^iaft.iHK, Ox  (W a H  Oxx opacHAarn SypqaK a Ba 
Ox  6n^aH Oyx opacnAarH SypnaK p Sy^CHH (maKJi 98), By ^o^i- 
Aa KoopAHHaTa^ap a^MamTHpum cf)opMy;ia;iapH KyftHAarHHa 
f iy .ia A H :
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X =  X, COS a -j-if i  COS P,

y  =  x , sin a +  yi sin p.

By^iapHH i^yniMa rnnepSo^aHHHr yiu6y

b2x 2 —  a 2y 2 =  ±  a2b2

TeHr^aMa^apnra i<yHMH3: 

b2 (X i cos a +  y , cos |3)2—

—  a 2(x ,s in a +  y ,s inp )2 =

=  ±  a2b2.
e K H

x 2 ( b2 cos2a— a 2sin2 -f-

+  2 x ,y j (b 2cos a cos ,8—

—  a 2 sin a  sin {3) +

+ y 2 (6 2cos2P - a 2sin2p )=

=  ±  a2b2. (1 )

I^yniMa /maMeTpHHHr rnaprn fiynnna

t ga - t g?  =  .

6k h

sin a sin p __  fe2

cos a cos ^ a2 ’

S k h

a 2 sin a sin p —  62 cos a cos p =  0; 

myHHHr ynyH (1 ) HHHr KypHHnmn Kyfin,a.arH»ia CyviaAH: 

x 2 1 b2 cos2 a— a 2 sin2 a j +  y 2 1 62 cos2p — c f sin2 p j =  ±  a2b2. (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 
K o o p A H H a T a ^ a p H  K e n n H r n  T e H r j i a M a H H  ^ a H o a iv i a H T H p H n iH  ^ 0 3 h m - 
j^eMax:

a" [̂ b~ cos2ot — a2 sin"aj =  a2b\ 

b\ |b2cos2p — a2 sin2pj =  — a2b2,

Oy^ap^aH
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b2 cos2 p —  a2 sin2 p —

By^apHH (2 ) ra KyHH6, cyHrpa a2b- ra KHCKaprapH.aca, rn- 
nep6oAaHHHr hkkh  KyuiMa A n aM eTp ;iapH ra  HHc6aTaH y u i6 y  
TeHr^aMa ^ ocha Sy/iaAH:

I l lyH H H r  6H^aH rm jep f io j iaH H H r  TeH r^aM acn  6 y  ^ o ^ A a  ^aM 
y3 maKJiHHH caK^aHAH.

§ 66*. rHnEPBOJIAHHHr ACH M IlTO TAJlAPH rA  HHCEATAH 
TEH r J1AMACH

<J>apa3 KHJiafiAHK, rHnep6o./iaHHHr xeHr^aMacH

6y;iCHH: O x ' Ba Oy' yHHHr acHMnTOTa^apH 6>vichh .
^  xOy' =  p Ba xO x ’ =  360° —  p =  a (})apa3 khah6, (1) 

rH nepCoAaHHHr acHMnTOTa^iapHra HHcSaTaH TeHrjiaMacHHH T y -  
3aMH3 (m a o  99).

KoopAHHara^ap aAMauiTHpHm (|)opMy;ia;iapH 6y  ^ o .ira  TaT- 
6hk h'HjiHHca:

x  =  x ,  cos (360° — P) - f  y i cos p =  +  Xj cos P +  y, cos p, 

y  =  x t sin (360° — p) +  y t sin p =  —• x 4 sin p +  y , sin p,
6 kh

X  =  (X ,  +  y ,) cos P, 

y ~  (y i X j) sin p.
(2 )

H kkhhhh TpMOHAaH

t g p  =  eKH
sin ft

cos p

b
a

6 ynrann ynyH, SyHAaH:

s ln p __c o s f t___  ]A s in 2 p + c o s 2ft __ 1
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(3)

Eyviap (2 ) ra ^yfiH^ca:

(xi + y, )a  —  )b

Ycfl +  b”- ’ Ya*-\-b" (4)

x  Ba y ynyH aHH^aHraH 6y HcJjoAa-flapHH (1 ) xemviaMara ^yn- 
MH3:

rn n epdo/ iaH itH r TeHM aM acHHH ^ y T 6  Koop.HHHaTa.iap CHCTe- 
MacH.ua Ty3Hiu ynyi^ yrinHr F <})OKycHHH CHCTeMaHHHr ^yiSn  Ba 

yKHHHHr F  cjwKycHAaH A S ou iH ra  KapaS K e ira H  HyHa- 
v im in h ii K yT6  yi^H i|)apa3 KH^aMH3 (u ia K ;i 100). 

I 'H iiepS o^aH H H r 6 n p o p  M  Hyi^TaCHHHHr y3rap\BHH K yT6  k o -  
op ;iH iia ia^ a p H  r  Ba ® 6y;iCHH, ht>hh

(x\ +  y t)» aa (y, -  x,y b* 
al (a2 +  £2) *2 (a2 _|_ fe2)

£ kh
(X i +  y t) 2 — (y ,  —  x t )2 =  a -+  b2,

CKH
4 A:1y 1 =  a2 +  b2,

€KH

•eKH a2 - f  b2 =  c2 6y^raHH

ynyH —  — k2 (J)apa3 i$h-

viHHca, rHnepSo^aHHHr 
acHMnTOTa^apHjra HHc6aTaH 
TemviaMacH ^yfiHAarHqa 
fiy^aAH:

x ty, =  k2. (5 ) IIIOKA 99. 's

§ 67, rHIlEPBOJlAHHHr KYTB KOOPJ3.HHATAJ1AP 
( CHCTEMACH^A TEHrJIAMACH
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■■■• »

_ —u

A fF  =  r  Ba ^  ,/kf/vi =  <pA

yienapT CHCTe.MaoHAa M  (x ,  y )  HyKTaHHHr paAwyc-BeKTOpH

r  =  ex — a ( 1 )
Cy^aflH. I UaK^ira MyBO(J)HK!

x  =  O P  =  OF +  F P  =  c +  FP.
M F P  TyrpHSypHaKAH yH6ypHaK.ua

F P  — M F  cos M F P  =  r cos (180° — « )  =  — /-cos <p,
AeMaK,

x — c —  r cos <p, 

eKH 6yHH (1 ) ra KyficaK, 

r — ec — er cos cp — a, 

eKH
r ( \ + e  cos ? ) =  ec —  ar

r (1 +  ecos cp) =
c2— fl2

III OKA 100.

r (1 +  ecos®) — —  ,

—  =  p 3m  (rjinepCo^a-

HHHr n a p a M eT p H ) .  ByHH KefiHHrH T^HrflHKKa Ky^nS, cyH rpa yHH 
r  ra Hnc6aTaH encaK, rHnepSo^aHHHr K yT6 TeHr^aMacn KyHH.ua- 
I’HMa 6y^aAH: _____ ______________

1 + e  cos  <f ( e > l ) (2)

CaBOJiJiap Ba Macajiajiap

217. I'miepGo^a ne.6 H H M ara  a ftTH^az iH?

218. l ' m i e p 6o j ia n H H r  K an oH H K  TeH iv iaM acH H H  Ty3H ii i ,na K o o p -  

AHiian yi^.iapn KaH^afl yTKa3HJiaAH?
21 f). riinep6ojiaHHHr napaMeTpn Aeo H HMara aftTH^aAH?
220. I'm iepGo^aHHHr TatpHcjjHra acoc.naHH6 , yHH KaHAaft hh-

3HIH My M KHH ?
221. l'HiiepCo^aHHHr acHMriTOTa îapH ne6 KaHAafi MH3HK îapra 

a fim a a A H ?
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2 2 2 . r n n e p 6 o ^ a H H H r  3 K cu ,eH TpncH TeTH  h h m s  Ba y  KaH Aaft 
reoMeTpHK MatHora sra?

223. <t>0Kyc^apH o p a c H A a r H  M a c o ^ a  2 ]/ l  1 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 y i^ ap H  Sn^aH 6np- 
.namraH Ba MapKa3H K00pAHHaTa;iap GouiHAa. By ninepScvia 
(5, 3 ) Ba ( 8 , — 10) H y K T a ^ a p n a H  yTaA H .  y H H H r  T C H rj iaM acH  T y -
3H.7ICHH.

226. rHnepGo^aHHHr TeHrjiaMacn 16.x2—  25y2 =  400. ByHHHr 
yi^iapH , 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 M aB ^y m y^H  30 CyviraH t h -

n e p 6o^aH H H r T eH oa M a cH  Ty3H^cHH.
229. rHnepSo^aHHHr TeHrviaMacH x 2—  4y2 =  l .  ByHra ^yui- 

Ma S y jiraH  rH nepCo^aH H H r TeH r^aM acH  Ty3HjiCHH Ba yHHHr 3K- 
CUeHTpHCHTeTH TOnH/ICHH.

230. r HnepSo^aH H H r TeHr^iaMacn b2x 2 —  a2y- =  a2b2. K o o p -  
AHHaT y^^apHHHHr ftyHa^Hm^apHHH ca i^ iaS , KoopAHHaTa.rcap Gohih 
rH n ep 6cviaAarH  ( h, k) H y^ T a ra  Ke^TH pH ^ca, TeHrjiaviaHHHr KypH- 
hh ihh  KaHAaft 6y;iaAH ?

231. rH n epC o^aH H H r TeH m aM acH  9x2— 16y2 = 1 4 4 . ByHHHr 
aScuH ccacH  =  8 6y ;iraH  Hy^TacHHHHr paA n yc-B eK T op ^apH  aHH^- 
JiaHCHH.

232. rH n epS o^aH H H r TeH r^aM acH  16x2 — 9y2 144. ByHHHr 
yH r TapM orH Aa m yH A afl H yi^ra t o i i h v i c h h k h ,  6y  H y^TaH m ir pa- 
AH yc-B eK Top^apH AaH  6npH HKKHHMHCHAaH h k k h  MapTaCa y3yH  
6y^CHH.

233. rH nepG o^aH H H r TeH r^aM acH  9x2 — 16y2 =  144. ByHHHr
AHpeKTpHca^apHHHHr TCHr.flaMa.iapH TonH^CHH.

234. THnepSo^aHHHr TeHr-flaMacH 16 x2 — 25y2 =  400. ByHHHr 
acHMnTOTa^apH Ba AHpeKTpnca^apHHHHr TeHMaMa^apH Ty- 
3H.ACHH.

235. TeHr^aMacH b2x 2— a2y2 =  a2b2 GyjiraH rHnepScwiaHHHr 
acHMnTOTa^apn opacHAarH 6ypqarH  aHHi^.naHCHH;

236. rHnepSo^aHHHr 3KcueHTpH0HTeTH 2; 6yHHHr acHMnTOTa- 
jiapH o p a c H A a r H  6yp iiarn aHHi^viaHCHH.

237. rHnep6o^aHHHr acHMnTOTacn 6H./iaH AHpeKTpucacHHHHr 
KecHuiraH Hy^TacHAaH yHHHr MapKa3HraMa .\iaco4)acH rH nep6o.fla 
^ai>Pii^Hfl y^HHHHr apMHra TeHr. By h cS o t kh-ahhchh.



•hhohhi/hM xoqoh A g  •H'n'BifAg

zQ =  b D ' d D
:Birirok X g ■h’E'bd9h bt/bx 

-iiAH 5  hhhM  HnMHkBk JHHHBi/ogdauHJ dKirXMHtTHaudsu Ag Ihbj  
-imdnmAx dBirXMHlTHaudau EJdiawBHtr hiihhhjih hbitbiMXh 
j  tHdBfdiawBHir BwmAM jHHHBirogdauHJ ,(7/0 Ba q j  [_qz

•HHDHHITHk XOgDH A g  'JH3X OdBSA HdBtfMHIfflAsA 
JHHHdBi;dx3nBHtr bkitiAM BlTBirogdauHJ uraow oxJH ai '953

•HHDirHeAx
H0BKBI/\IH3X JHHHBtf0gd3UHJ '0 =  Z +  X HdBI/'BIVBIi’JH3X JHHHHd 
-Bii-BDHdxHadH'E' BtfBirogdauH j  HBJirAg g  [  £ hMA w Akasw  '£9Z

•hhdhbitMhhb hobimxhbuAh-
JHHHdBIfBC^OOBW HBJIfAg BhBJHdBI/’BXOXUWHOB JHHHA HBtfHOBXMAH 
d o d n g  JHHHBi/ogdam u HBJirAg g  =  z6f  —  ?x  HOBWBiiUHax f^Z

•hhdhhi-hM xogDH A g  •h'e'bi/,hM i/n^mBx XBhdAghA jhsx

BXHXHH dBI/BXOXUWHDB HBfHg dBl/BWHtidA HBJI/HEBMxA BJHdBI/’BX 
-MAh HBJITBX3H JHHHHdBtfMOwdBX BI/BMJIH JHHHBI/OgdailH J  ’ ggg

•HHDraM IfflHIHBX MBhdAg 0Qg| HBI/Hg HMA BODHtI 
-OgB WBWdOH hbjxA HBfBXMAH A ‘ HHHHOI/’HHOX HOBXMAH HBtTHAm 
JHHHBirogdauHx HBJirAg zqzv  =  z6zv  —  zxzq hdbwbimh3X Z£Z

HtfBIfH IHE H H H B h d ig  HJEtTHDBdO dBITBWHHdX HBJXjC HBtfBJ.5l.fH 1(  ‘gaV  >!BI> 
-d£g HJBffHDBdO MHEHh H djG  HM5)H HBJmH33>I HBITH9 H dH Q -dH y ’B W 1 B K D £

6 [g nomrweuai mvQticlvvDLvnnpdooy gifiii dvnmvogdaunj ig §



•HHDHHU'Hto J.09DH
X g  -HtTBL^g L'HDOk M BhdXp  H d iX x  HBtfHdBI/BXMAH HBJIT1H03M JHHH 

-o u H in fe  hb i/hq  B iro gd a u H J  H B J irX g y n wAhA HdBirDAMOcj) i g j

‘ h h o h h it h M x o g o H  H J H irn d jA x  JH H H A g  ’ H'ffBi/Ag xcgBOOHAre

•:Btl'H3BdO JHHHdBI/A ‘ bdhhl'hM  edscj) 'a  BH 
3 HdBi/xaxHDHdxHatiDMe jH H H Bi/ogdauH j BwraAk bxhmmj,] ogz 

•HHDifAg z h jh i/hA sA  jh h h A  ‘ hm hhoithuox ndxawBHtr he'ChAih
JHHHAg •£ =  jA g  —  - X f  H0BWBIMH3X JHHHBIi"Ogd3UH J  M Z

•HHOHHirAg BJHHMH JH3X BI/BX^Ah 
A m  dexB a A ‘ hhhhoi/hebhxA dBXBa HBlfHArn hbIThobxMAh (g  '%) 
j h h h ^  'oo i/  =  ,-A9 I —  zx§Z hdbw b im h9x jH H H B ii-ogdau H j 'sfrS

’ HHOITHEAx HdBI/BWBfJHaX JHHHdxaKBHtr 
Bl/BMMJ/J MBhdAg HJBfHOBdO ndBIi-dxaWBHlT BKmAM H»MH
JHHHAg 'fZ  —  5X9 —  -X f  H3BWBITJH3X JHHHBIi’OgdSHH J  IfZ

•hhdi/heAx h ob w b i/ jh sx  JHHHdxaivBHir HBJirAg B ivm Ak 
BJH Ag 'XZ — A H0BKBITJH3X JHHHHdug HB’D'HdBI/’dxa  WBHH' JHHHA
e a  o = = Of7 — j Ag  —  - r 8  hobw b im h 3x JH H H B tfogdau H j Qfz

•HHDHBI/MhHB B$OOBW HJBtTHDBdO HOBXOX 
-U K hob  H B rag  hdAhocJ) JHHHBirogdauHJ zq7v  =  z6zv  —  zxzq

‘ HHOITHEAx HOB WBI/JH9X JHHHBirog 
-d s m ij •B’ffMoKirAg BWHHdA BJHAg MHEHh HBJirAg 0 =  t —  x  H;)CW

-B irJH ax “x  —  +  =  A HdBi/BXOxuMHOB jh h h b i;o g d a u H J  ffZ
5

•HHDirAg dBirAHH'c'Haudau bMMhehii H d jA x  
0 =  I  +  A g  +  xz A ‘ hhhhdi/hebhxA BWHHdA hbIThdbxMAh hbI/ 
-H Am  JHHHAg ' f  =  jA  —  zx  HDBNBIi\IH3X JHHHBIi-OgdSUHJ WZ

•HHOITHEAx H3BNBfJH3X JHHHBNHHdA HBJtfHEBHxA HB'C'BXilAH 
( g  ‘ \) BJHAg -g =  EA g  —  Zxz  hdbkbi/\ih3x JH U H B irogdau H j z\Z

•HHOirAg qirairi/BdBU bMMh e h ii h5 j Aj-
0  =  g  — A —  T 8 A ‘ HJIHHOl/HEBMxA BWHHdA HBtfHDBXMAH HBVHAm 

JHHHAg ‘ g j  =  z& —  zxfr hdbwbimtox JHHHBirogdauHj \fz
•HHOHBI/^HHB HX9XHDHdXH3H0>IG B3 HJBhdAg HJBtf 

-HOBdO HdBITBXOXUWHOB JHHHAg *V£ =  OZ BU'BL’OgdSUHJ
•h h o h h i/h M xogoH  A g  ■dBifA.MHU'Haudau 

OdBEA HdBfBXOXUWHDB JHHHBtfOgdSUHJ HITH0M0XJH9X (JgS
•HHDHHI/

- h M xogoH  A g  -JH3X BJHXBdU'BaH j h h h h MA u n d ii wAkaBiM jh h h  
-B li-OgdaUHJ HDBIVXIJBHAH odBEA JHHHdBL*BN03H dBlfASHtrHaudail 
HBJirndHm Ax BJBWHHdA HBlTHdBL"3AMO(|) JHHHBL”Ogd3UHJ ‘ ^g?,

vvogdaunj m



HAPAB0J1A

y  H U H H U  6 0 6

V

K n T o S H H H r  6y 6o 6h h k k h h h h  TapTHO^H srpH HH3H^apaatt! 
napaScviara 6arHLu.iaHa;ui. By 6o6,aa n a p a 6o ; ia H H H r k 3 h o h h k  
TeHr^aMacH HHhjapHJinS, yHHHr acocHfi xol:ca?iapH-^eKuiHpH^aAH.

/§ 68. riAPAEOJlAHHHr TEHTJ1AMACH |

napaSo^aHHHr TatpHtpH. J(ap Gup ny^macudan — oepuA- 
zciH Hyymazaia ea 6epuAzan myFpu KmuwaKa MacocfiaAapu

B ^

N

N
j \ ,

P
2

^ ^ IC 0 ------- £ ----------  s

A  -

111 OKA 101.

|
c ' '

y3apo mem 6yAzan zeo- 
MempuK ypun napn.6oAa 
deuuAadu.

B y Ta"bpH(J)ra acoc.ia- 
hh6, napado^anHHr tc h t-  
JiaMaCHHH Ty3HHI MyMKHH. 
BepHJiraH Hyj^ra F  Ba 6e- 
pn^raH TyrpH hh3hk A B  
Sy^CHH (iuaKJi 101). F 
Hy^Ta^aH yTHS, A B  ra 
nepneHAHKy^ap 6y^iraH 
TyFpH MH3H^HH a6cu,Hcca 
yKH Ka6yji i^HAaMH3. A B ’ 
hhht aScuHcca yi^H 6n;iaHi 
ynpamraH Hyj^racH C  6y^- 
chh; op^HHaTa y^WHH a6c- 

<• >•



v ^ i a a / c u *  o m w i v

§ 68. napadoAanum TemAauacu 221

HHcca y^nra nepneHAHKjviHp i^h ^ h G CF  HHHr y p T a c n  O H y ^ T a -  

jiaH yxKa3aMH3. M (x ,  y) napaSo^aHHHr SHpop Hy^TacH 6y;iCKH:

x  =  OP, y — MP.

B e p H V ira H ^ H yK T a  6H^aH S e p n ^ r a H  h h 3 h ^ h h h i - o p a c H A a r H  M a c o -  
4>aHH p Chapas ^ H ^ a M H 3, h t>hh CF — p, 6 y  ^cvi/ ia

CO =  OF =

r i a p a G o ^ a H H H r  T a t p K ^ H  f i y f t n q a

*M N  =  MF.
I L I a K ^ r a  a c o c a H :

M N  =  PC  =  PO  +  OC =  x  +  ;

M F  =  J / ^ P *  +  P F  =  j /  y* +  ,

iele.waK.,

> + ( x - J L ) '  - x  +  $ .

By Tenn/iaMaHH coAAaJiaiuTHpHiu Ma^caAH 6H/iaH ynHiir 
HKKa/ia t o m o h h h h  KBaApaTra KyTapaM H3:

a V ' c  y2+ ( x - - ^ - )  =  J t + p x f t -
v >--•&*■ v 7

ckh  f j f f  ,

€KH

CKH

y 2 - 2/>x

y ^ / ^ ~ p x  + / r = / 4 - P * ^  4 - 

J» y2 — px  =  px  <2 _

\x  Ba y napa6o;iaHHHr HXTHfiptiH Hyi^TacHHHHr KoopAHHaTa.iapn 
Sy^iraHH ynyaf, 6y TeHrviaMa 6 h3 H3;iaraH Tenr^aMaHMHr $r3H, 
HtHH'napa6o.'iaHHHr KaHOHHK_jeHr;iaMacH 6yjiaAH.

------- BepTiJiraH /•’ HytjTa hapaSo/iaHHHr IpQ K ycH ; S ep n ^ raH  AB
T y rp n  MH3HK napaSo^aH H H r A H p eK T p u ca a i Ba p sea  n a p a fio .ia -  
hhht napaMerpn AeftH.iaA^.



222 riapa6oAa

§ 69. IlAPAEOJlAHHHr I1IAKJ1HHH yHHHI' TEHrJlAMACH  
EYHHMA TEKUIHPHLU

1. riapa6o^aHHHr TeHr^aMacn y  ra  HHcSaTaH e^H^ca,

y =  ± V  2px (i)
6y^aAH. ByHra i^aparaHAa y HHHr KHfiMaTH j ^ k i ^ h  CyjiHiuH 
yqyH x  ra (Jja^aT MycSaT i^H0MaT Sepnmra TyrpH Ke-naAH 
(/ ? > 0 ) .  A ra p A a .x  == 0 Sy^ca, y  =  0 6y;iaAH. ,ZI,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 - 
jih6, (|)ai<aT HmopajiapH TecKapHAHp. Maca^aH, x  — ON gyjiraH - 
Aa Vi =  N M , y2 =  N M t Ba |y,| =  |y2| 6y;iaAH. By sea* 
napaSo^aHHHr aScuncca y^Hra HHcCaTaH CHMMeTpHK aK3H./iHrHHH 
KypcaTaAH.

x  HHHr ^HHMara 0 AaH o o  rans ycraHAa y  HHHr aSco^HDT 
HHHMara ±  o o  rana y3rapaAH. By aca napaGo^aHijHr neKCH3. 
Ba ohhi^ arpH hh3hkash HSopaT 3K3HHHH KypcaTaAH . FlapaScyia-

h h h t  CHMMeTpHH y K H (Ox) yHHHr y^H  AeftH^aAH  Ba y  yj^HHHr 
napafio^a 6HJiaH yMpamraH O  Hy^Tacn napafio^aHHHr 6ouih 
AeflH^aAH (maK-n. 102.)

f la p a g o ^ a H H H r  TeHTJiaMacHHH Ty3H iiiA a  6h3 yHHHr (J)OKycHHH 
AHpeKTpHcacHHHHr yHr TOMOHHAa (f)apa3 l^H^raH aAHK; myHHHr 
y n y H  p  >  0  s a h . ^K C K H qa yHHHr ^OKycHHH AH peK TpncacH Aan  
nanAa (|)apa3 i^H^raHAa napado jiaH H H r TeH r^aM acn

UlaKJi 102. I l l  o k a  103.

y2 — — 2px
6y^aAH Ba 6yHAaH

y =  ± V  — ^px . (2)



§  69. Ilapo6oAaHUHa iuqkauhu reKiuupuui 223-

By x;o^aa n ap aS o ^ a  opAHHaTa yKH^aH Man^a Sy.iajiH , nyHKH 
x  r a  (fja^aT MaH$HH ^ hhm bt 6epraH  noiyxarHHa y ^ahjH^Hft 
d y '^ a j iH .  By aScuH Cca yi^HHHHr MaH(J)Hfi 6y ^ a rn  yHHHr c h m m c t - 

pna yi^H 6y^a^H (rnaK^ 103).
Arap napaSoJia TeHr^aMacHjiarH y3rapyB>iH KoopAHHaTajiap- 

h h h t  po.zi.napH aAMamTHpHJica, TeHrJiaMaHHHr KypHHHuiH

x 2 =  2py (p  >  0) (3)

gy^ aiiH . By ^ o jm a napaSo^aHH Hr c})OKycH opAH H aia yKHHHHr 
M yc6aT TOMOHHra, AHpeKTpHcacH 6y ;ic a  aScuHOca y ^ n ra  n ap aji- 
^ e .ib  Ba yHHHr ocTH^a 6yj\zm. IllyHHHr Gn^aH, 6y  ^o^/ia 
n a p a 6o^aHHHr y 3H a 6cuH cca y^H^aH ioH'opHAa 6y^u6, op/um aTa 
y^H aca n a p a 6o/iaHHHr yi^H 6y.na.aH (mak'/i 104).

A K C H H ^ a ,  n a p a S o ^ a H H H r  $ O K y c H  o pA H H a  ra y k h h h h t  m 3 hc|)h h  

TOMOHHr a  6y.nca, K e ftH H rn  T eH n n aM aH H H r K ypH H H ii iH

x 2 =  —  2py (p >  0) (4)

6y.na^H. By ^o^Aa n a p a 6o.na a 6cu.Hcca y^H,aaH nacT^a 6y.na.aH,. 
nyHKH y  ra  MaH(J)HH ^hhm3t  6epraH noi^/iarHHa x h h h t  ^hhm3* 
t h  ^ a K H ^ H f l  6y.na.aH ( u i s k a  105).

y

0

/

/

/

c

L
X

IIIokji 104. ILIaKA 105.

2. Arap x  — —  — O F  (Jiapa3 i^H^HHca, (1) ,aaH y — ±  p  6y-

naw. JI,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 3KcueHTpH0HTeTH ,aeHH.na,aH Ba y  oaaTAa e 6n.naH 6e^rn-
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^aHaAH. riapa6o;iaHHHr T3"bpH(f)Hr3 MyBO(J)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  +  -?- =  0  ^  - / / -

6y^aflH. FIapa6o^aHHHr 6npop M  (x, y )  nyi^racH 6h./i3h (J)OKyc 
opacHAarH Macot{)acH (uiaK^ 101)

M F  =  M N  — 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 y2 =  20x. ByHHHr 
napaweTpH, AHpeKTpHcacn .Ba a6cu,HCcacH =  7 6y;iraH HyKjacH- 
HHHT paAHyC-BeKTOpH 3HH^./I3HCHH.

BepH^raH TeHr.i3M3HH napa6o;i3HHHr yMyMHH TeHn/iaMacn 
Sn^aH co ^ h ih th p h 6 tjaparaHAa 2p — 20, acm sk, p  =  10. LLIyHHHr 
yqyH  AnpeKTpHC3CHHHHr Tenr^3M3CH x  -f- 5 =  0 Ba p a A «y c -  
BeKTOpH r =  7 +  5 =  12 6y,naAH.

§ 70. I1APABOJ1AHH MH3MIU

1. Hyi^Tajiap epAaMH 6HJiaH 4H3Hiu

a) IlspsSo^sHH Hy^Ta^ap epAamh 6n;iaH hh3hui ynyH TyrpH- 
AaH-TyrpH yHHHr Ta-bpH(f)HAaH (fioHAa^aHHm MyMKHH. 4>apa3 
t^H^aftAHK, nap36o^3HHHT (J)OKyCH F  Ba AHpeKTpHcacn CD 
6\vichh (rnaK.i 106). F  AaH CD  ra  nepneHAHKy-nHp x y m n p n 6, 
yHH HKKa^ia TOMOHT3 Aa bom 3TTHp3MH3. B y  HHSHKHHHrv CD 
6hj13h ynpamr3H Hy^TscH E 6vjichh. B y  ^OJiAa-EF  jjhht 
y p r a c n  C y.iraH  O  Hy^Ta napa§t£/iaHHHr 6oihh 6y;iaAH, qyHKH 
EO =  OF.

C yH rpa  OF  HHHr a 3b o m h a 3 6 h p  Hens H x r a e p H H  N, N u 
/V2, ... Hy^Ta^apHH 6e^rH ^a6, yjiapAaH o p a h h s t s  y^H rs napa^- 
jie^b MH3H^ap yTK333MH3. 3hah F ny^ajxan: EN, ENu EN2„ .. 
p 3 A »yc^ 3 p  Shjish eft tiH3H^C3, y^spHHHr ^s^HrH ri3pa;i.ae;ib
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MH3Hiyiap 6ujish K ecH m raH  H y^Ta^apH  n a p a S o ^ a ra  i^apauiAH 
6y.iaAH. Maca^aH: 

E N  =  F M  Ba EN =  P M
ACM3K,

F M  =  PM.
By aca M  HyKTaHHHr

/7‘ F  \N\NfNt

n a p a S o ^ a ra  i^ ap a i i iA H  Hy i^Ta  s k s h h h h  

KypcaTaAH, qyHKH y  Hyi^Ta F  
AaH Ba CD  AaH TeHr Maco(})3Aa

UlCLKA 106. W UK A 107.

TypaAH. LUy fly.a OH.iaH napaCo^ara i^apaiii^H ^ap Kanna HyK- 
T a ^ a p H H  a n n i ^ a m  m y m k h h . y ^ a p H H  6 h p - 6 h p h  6 h ; i 3 h  TyTau iTH- 
pHLU H3TH>KaCHAa H3 îaH- 
raH nap36o^3 ^och/i 
6y^3AH.

b )  napaQo^aHHHr 
y 2 =  2pX TeHrA3M3CHHH
y iu 6 y

2p  : y  =  y : x

nponopuHH inaMHAa
f i3HUI M yM KH H . By 3 C a _ i ________________M „
H3P360A3 OpAHHaTSCH- 
hhht x  Ba 2p  opacHA3 
ypT3 nponOpUHOH3^ 3K3- 
HHHH KypC3T3AH (IU3K.7I 
107). By nponopuHH 
nap360^3HH HH3HI1I ynyH 
HMKOHHHT 6ep3AH. B y
HH H r y n y H  3 H r  s b b s a  maKA I08 
a6cuHCC3 yi^HHHHr msh-
4>nii ^HCMHAa OB =  2v hh yjmae o^aMH3 (tuaK^ 108).
15-186



HITIHHHd/jM
jMHtt (g ) BEVok Ag ■HtfeaeirQB BJBWHHdA BtfHDBxkAH jy  jhhhbu* 
-ogsdeu HhaADan Btfi/ok Ag Ba HtfBirAg *A =  zk >lx  — zx
BiTMOh HBjrnBifdH9 ‘gHrnBirHHku eHDH^h bjbi^Ah w  bx^Ah

( s )  V * — y )  - -  — VC — <C

:mbdhA^ bj ( 3) HHAg
, V  +  5iC Tr  — !r

v '  dZ

dz lK — s,C

HBtfHAg
‘ 0*- — s*-)</5 =  ( ‘A - Z A ) ( ‘A +  «<C)

HH 3

( lr  —  V )  dz =  'A  —  zz<f

‘ hboi/o  gn d n yB  h h  ( g )  hbit (fr )

( t )  ‘zxdZ =  Y  

(e) axdz =  'A

HAhA HHBJtfAg Bti'Bi/og
-RdBH dBi/BX^AH (ZA ‘zx )  j y  Ba ('A >lx ) w  ‘(O il ifHBm) HtfBi/Ag

(s) ( ^ - ^ ) - S r  = ^ - ^

H03WBIMH3X JHHHMHEHh A g  ’ EHWBe'b HxA ^IHEHh H d jA x  HBI/BXMAh Bl/" 
- bhm h  ‘ gHi/o h h b x HAh ( KA i;:x )  j y  d o d n g  b h b  BirBirogBduu ‘ HAhA 
it ih e b h xA BHHHdA b jh d b xMAh ( lA Hx ) w  d o d n g  JHHHAg ‘ HHOirAg

( l )  xdz =  z<C

H0BIVBI/’JH9X JHHHBI/OgBdBJJ 

HdVlfVWVlfJHai qiTVWdOH V ^ V w H H d ^  V JVLfOgV d V L r 7 r §

‘HtTBl/’Ag I/HOOk HIJ3
JHHHBITOgBdBH BtTBJKHXBH ‘ HAhA HHBJl/vCg Bl/B(})03BW JH3X MBIT
g y  Ba hbtt j  xM saBwek bxMAh j y  hht-b ‘HhA jhhhw bi/b^j -ehw  
-B d o g  gHXHMCirHD h h h h h A j ‘ gn d A x  gH D og b j  q j  HBi/ng wbireto 
HBlTHaBxMAH iy  d o d n g  hhhh ‘ BtzVok HBJdAx gHEHJax b j  g y
HHHX3XBH £ Q  JHHHBHHAJ B3 H hHJEHh HgBM HBJ!fHXBDdA>l Ctf

ndvvvKvveudi qvvndou va vwundfi vzvvogvdvff^ft §



■Oil ™ DITI •60i ™°ni

- im B m  BdJH/C^ •HU'BIi'HlBHdA B ?
-BXMAh j  HhA HhHHMMH B3 BJHhA 
J  JHHHKHkAj HhA dHg JHHHUH 
flBJI/Ag JH9X BJHX9XBX Q J  JHHH 
-k h h A j h jh ith A ea  'HirBirAg HBd 
-3M KhhAj Ba HH ‘ hHJEHh :HAhA 
mHEHh BirogBdBu- HBirng HWBffda JHHHdBirAg "(601 HH3
- iM g  g y  HDBDHdxxadHtf jhhhA  bs j  hdAmocJ) JHHHBirogedBLI

mHEHh HBlfHg HWBffda XBHBdBiC EH3«A lfEX  'Z

•HtTBirXg l/HOOk BL'OgBdBU HBJ 
-liBi/EH bH'hdbmchxbh nm dH xm BxAx HBi/ng n d n g -d H g  HHdBtfBxtoAH 
HBJHBIi-MHHy •HtTBHBI/’toHHB dBI/BXMAH • " * lJ\[ n //̂  ‘ BOtfHdHXXg 
KOaBtT gBdBM BJX3BU BhHdBaBdeg eA dBlfBIBHHffdO HBJHBI^HHB
HBimg itAh A j j i  'HtfeuAg HimBdBto BJBirogBdBu bxMAh \y ‘ MBwa'ff

‘xdz =  zdW
HM3

ld 0 - 0 8  =  zbO
bitbhbitbb wndB d b g

-ehmbi/hM xogoH  hhhhbmc bxMAh HirmedBM BJBi/’ogB dB ii  jh h h A  
■“gHI/O HH IV ‘ HBITBDBW ‘HHHOBXdodHg HBTTdBirBxMAH A g  ’ HtfBirAg 
HirmBdBM BJBirogBdBu hbjhbi/eh  n d n g  dBk jHHHdBirexMAH A g
•HtTBXA gHD9X BTTdBI/BXkAH m" ‘l£) *£) HHHMA BXBHHTrdO BS BtTdBI/* 
-bxM Ah •••‘ lar ld  HHllMA BOOHtlDgB dBI/BHBITHB HJHI/Bk BtflfOk A g  
•hhoxA hbVbxMAh g  Hdng dBk ‘ gH irAg bxxbm HBtfHwdB jhhh  Q g  
«dBITDAHirBd Ba BffHMA BDDHlIDgB HdBl/EBMdBW JHHHdBi;A ‘ hmehn 
-BEHh gHI/HM HBlTHAm HHBHBITHB Bh3H dH g BhHBJBXOH BdJH/fo

cvogvdD [j
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6 kh

y  —  y i =  - ^ - ( x  — Xi),

6kh

yy^ — y] = p x — p x v

6kh  (3 ) ra  acocaH
yyt- =  p x + p x v

gKH
y y ,  = p ( x  +  x 1) (6 )

CyjiaAH. H3^aHraH ypnHMaHKHr TeHr^aMacn iuyHHHr y3H 6y ;ia - 
Ah; y  napaSo^aHHHr M ( x u y , )  HyKTacHAaH yTaAH.

Sh ah  HopMa^HHHr TeHr^aMacHHH Ty33MH3. HopM a^b 
M ( x u y t) Hy^TaAaH yTaAH. 2/MyMaH 6 y  Hyi<;TaAaH yTraH Tyrpn  
MH3Hi^HHHr TeHr;iaMacH-

y — yi = k {x  —  x t)  (7 )

6y/iaAH. ypHHMaHHHr S y p n a K  KoacjxfiHmieHTH kx cf)apa3 ^HJiHHca,
(6 ) AaH

6y/iaAH. H opM a^b ypHHMara nepneHAHKy-inp Sy.rcra'HH yqyH

ByHH (7 )  r a  i^yflcaK, HopMa^HHHr TeH r^aM acH  ^ y ftH A a n m a  6 y -  
JiaAH:

y — yi =  - - y ( x  — x t). (8)

M h c o j i .  I la p a 6(viaHHHr TeHr^iaMacn y 2 =  I2x. ByHHHr 
a6cuHCcacH 3 Ba opAHHaTacn M yc6aT 6y^raH  Hyi^TacHAaH yTraH 
ypHHMa Ba HopMa^HHHr TeHr^iaMa^iapH Ty3HACHH.

Bepn^raH leHr^iaMaAaH 2p —  12, p  =  6, x x =  3, y 4 >  0 
6y^ranH  ynyH :

y, =  Y 12-3 =  6.

(6) ra  MyBO^Hi^ ypHHMaHHHr TeHr^aMacn

6y  =  6 ( x  -j- 3),
6 k h

x  — y  - f  3 =  0,

$  ;/ ^  £<4 li  

t> */ -  k m i i  i  ~2-0
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(8 ) ra Mybo(})hk nopMa;iHHHr TeHr^aMacn 

y  —  6 =  —  (x —  3),
£kh

x  +  y  — 9 — 0.

§ 72. riAPABOJlAFA >^TKA3HJirAH yPHH M AH H H r XOCCACH

n a p a 6o^aHHHr Snpop M  (xu y t ) Hy^Tacnra ypHHMa yTKa- 
3h6, y  Hyj^TaHH napaSo^aHHHr F tjjoKycM fiHJiaH TyTauiTHpawH3. 
C yH rpa M  Hy^raAaH aScuncca 
yi^Hra napa^^e^b i^h;ih6 RS  hh 1/ 
yTKa3aMH3 (u iaK;i 111). Ma-b- 
ViyMKH

M F  =  r =  x t +  -Pr . (1 )

ypHHMaHHHr 6ypqaK  kosc})- 
4)HUHeHTH (§  71)

k — tg a =  —
& yi

9AH. LUyHHHr ynyH

Q P  =  M P ctg  a =  ~ =  WaKA ///.

==y , : 7 r = 2 X i ’
MyHKH M  (x u y , )  Hyi^Ta napa6o;ia ;ia  6y./iraHH ynyH

yl =  2pxr
H laK^ra  MyBO(J)HK:

QF =  QO +  OF =  QO +  -%-.
YpHHMa octhhhht xoccacH ra acocaH:

QO =  QP — O P  =  2xt — x t =  xu
tie M3K,

Q F  =  * , +  -£-

Pkii CyHH ( 1) 6n^aH covihuithphS i^aparaHAa

M F  =  QF.
I'>y HaTHwa M QF  ynSypHaKHHHr TeHrgH^H 3KaH^inrHHH Kypca* 
t;i;ih . HI yHHHr ynyH

^ - M Q F =  ^ Q M F .
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H k k h h h h  TOMOHAaH RS  || Ox  6y;iraHH ynyH,

^ Q M F =  ^ R M Q .
ByHra i^aparaHAa: napa60Aa.HU.Ht 6upop Hy^macudan ym- 

zan. ypunna y Hyqmadan ymu6 napa6oAa yquza napaAAeAb 
6yAzan myFpu H.U3U% 6uA.au ea y Hy^maHUHZ paduyc-eenmo- 
pu 6uAan y3apo mem 6yp'iaKAap mauiKUJi yuAadu.

ypHHMaHHHr 6 y  x o c ca cn  napaSoJiaH a SepnyiraH  Hy^Ta,aaH 
ypHHMa y T K a ?h ih  y q y H  HHa 6n p  f ly .! o h h 6 6epa,a.H. M aca ^ a H , 
napa6o.ia .ua 6 epn ;iraH  M  H yifraH H  F  cJ)OKyc 6ujiaH TyTau iTH pH 6,
M  h,3h Ox  ra napa,/i./ie./ib RS yTK333MH3. HKKa^a TyFpH hh3hh;- 
naH 5{och^ 6y ^ r3H R M F  SypqaK TeHr HKKHra 6y./iHHca, M Q  V  
6HcceKTpnca H3^aHraH ypHHMa 6yjiaAH.

§ 73. nAPABOJIAHHHr flHAM ETPH BA MAPKA3H TyFPH C H ^A

FlapaSo^aHHHr teHr^aMacH

4>apa3 j^h^h6, SepH^raH HyHa^Hinra napa^i^e^b 6y;iraH AB,  
A 1B 1, A 2B2, ... Baiap^ap ypTa Hy^Ta^apHHHHr reoMeTpHK

y p H H H H  TonaMH3 (rnaK^ 112). <f>a-

yMyH (1 ) Ba ( 2) hh Snp^amraH j jo w a  ennmra T^rpn ^Kejia/ in . 
(1 )  hh x  r a  HHcSaTaH eq ra H n a

6y^a;iH. By (2 ) ra ^yuiH^ca

y2 — 2p x (1)

C .£) 6y;iCHH. Baiap^apAaH OnpuHHur,
X  Maca^aH A>B2 HHHr ypiacHAarn

M  Hy^TaHHHr Koop,n.HHaTa;iapHHH
x Ba y 4>apa3 ^H.iaMH3. M  ( x ,  y )  
Hyi^TaHHHr Koop.zm HaTa.iapH o p a cH 
AarH  M yH 0ca6aTH ii a H H ^ a u i ynyH 
A 2B2 BaTapHHHr napa6o.ia  6H.iaH 
K ecn m raH  A 2 ( xu y , )  Ba B, (x2, y,) 
HyKTa^apHHH TonaMH3. ByHHHr

pa3 KH^afl^HK, 6y  BaTap^apHHHr 
yMyMHH TeHr^iaMacH

y  — kK +  l ( 2)

111 an a  112.

6 kh
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2py =  ky2 + 2 p l ,
■eKH

ky2 —  2py +  2pi =  0,
-eKH

2 2p  I p l  „
y  - - f  y  +  T -  =  0 -

B y  KBaapaT Tem viaM aHHHr H.iAH3JiapH yt Ba y 2 (J)apa3 KH^HHca, 
H^AH3^apHHHr x o c c a c n ra  MyBO(|)H^:

, 2p 
yx +  y - i -

CKH

yt +  y; _
2 k ■ (3)

yW (x , y )  H y^ ra  A 2B2 BaiapHHHr yp racH A a  Sy^raH H  y q y H

v =  y. + y«-y o »

AeMaK,

y - f .  (4)

H3^aHraH r e o M e i p m f  ypnHHHHr, hi>hh napsGo/ia a h sm c tp h - 
HHHr TeHrJiaMacH m yH AaH  n S opaT . B y  TeHr./i3M3Aa p  Ba k 
y 3 ra p M a c  6yviraHH y n y H , y  aS cu a cca  yi^nra n a p a ^ e ^ b  S y ^ raH  
( C D )  Typpn HH3H^HH HtJlOAa I^H-MAH.

Flapa^Ae^b BaTap^ap napaSoAaniiHr y^ a ra  (O x  ra ) nepneH- 
AH Kyjiap  Sy^raHAa k — oo Ba 6 y  >;o;iAa

y =  — =  0,J OO

h ih h  napaSoviaHHHr a h sm c tp h  y3 yi^H (Ox )  C h jish  SHpJiauisAH.
S^AHncHHHr Ba THnepGcwiaHHHr AH aM eTpjiapa a rp n  jiH3H^HHHr 

w ap K a3 H A ar K ecn m raH  jjo ^ A a  napa6o.iaH H H r A H aw eipH  yHHHr 
y^H ra napa^^e^b CpiaAH, H"bHH napaSo^aHHHr"  v^hhh neKCH3 
y30i^^am raH  HyKTaAa KecaAH. I llyH H H r y n yH  napaGo^aHH Map- 
K33CH3 MH3HK A e6  3HTHIH MyMKHH eKH MapK33H MCKCH3 y30 ^A a  
A e 6  (})3pa3 ^H^HUI MyMKHH.
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§  74. IIAPAEOJlAHHHr f lH AM E T PH rA  BA y H H H r  BHJIAH 
KECHHirAH Hy^TACHJlA ^TKA3HJirAH yPHHMArA 

HHCBATAH TEHrJIAMACH

FlapaSo^aHHHr TeHrviaMacH y 2 =  2px  6y;icHH Ba y H jw n  
6npop O , (a, b) HyKTsnaH Oxx t nnaMeTp Ba 0 , y ,  ypHHMa yTKa-

3H^raH Sy^CHH (m aK;i 113).

6y.aa.HH. O tx t || Ox  6y ;iraH H  y q y H  aJiMsniTHpnm 4>opMy;ia./iapHAa

o  =  0 cf)apa3 ^H^aMH3. LUyHHHr y iy H :

x  =  a +  x t cos a +  y, cos p =  a  +  x, +  f t cos 3,

y =  b +  x t sin a +  y, sin p =  b +  y i  sin ,3;

6y^apHH napa6o^aHHHr y2 =  2px  TeHr^aMacnra t;yHMH3:

yj’ sin2p +  2 {b  sin p —  p cos p) y, +  (  b1 — 2ap) =  2/?jrs;

( 1 )  HaH b2 — 2ap =  0 Ba (2) naH

<J>apa3 KH^ian^HK, ypHHMa
HHHr a6cuHcca y^n  6n;iaH 
TaniKHji i^n^raH 6 yp qa rn  
P 6y^cn H . By ^o^na:

riapa6o^aH H H r 6y y i^ a p r a  
K apan i^n  Tenr^aM acnH H  
Ty33MH3.

O x (a, b) Hyi^Ts napa6o- 
•7ia.ua 6y^raHH y^yH

III OKA 113. O j(a ,  b) Hyi^T3HHHr psnHyc- 
BeKTOpH

+  a,
eKH

2r =  p +  2a (3)

( b +  y t sin p)2 =  2p (a  +  x i +  y, sin p>;

Ckh

b ’

6 kh
6 sin 3 —  yPcos p =  0
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y\ sin23 =  2pxv

2 =  2 ■ p x  *2 ’t
i • z  sin2 b i ’

P I  V

/> =  „
sin2 p

2

(4 )

6yAraHH y^yH  

£kh

£ kh

(j)apa3 KH^HHca:

2/JjX j. (5 )

XleM aK, 6 y  >;0AAa ^aM napa6ojiaH H H r Tem viaM acH  y3  rnaKAH- 
hh ca^AaAH. S h a h  hhth TeHr^aM aHHHr napaM eTpn p x hhht r e o -  
M d p H K  MaTjHOCKHH TeKIUHpaMH3, (2 )  AaH

s .-n23 - P2 - P2 =  p
' b2 +  p2 lap +  p1 2 a +  p2 

6kh (3 ) ra acocaH

sin 2̂  =  ^ r ,

6yHAaH Ba (4 )  AaH
P\ =  2/-, (6 )

htjHh 6 y  ^o-iA a  ^aM n a p a M e ip  jO ^H H rn KoopAHHaTa-rcap CHCie- 
MacH 6ou]HAaH F (f)O KycraH a 6yA raH  Maco(|)aHHHr hkkh 6apaBa- 
pn ra  TeH r.

§ 75. HKKHHMH flAPAJKAJIH B Y T yH  <t>yHKLl,HflHHHr 
TEOMETPHK MAT>HOCH

<J>apa3 ^H.iaft^HK, y m 6 y

y  =  ax2 - f  bx +  c ( 1 )'

KypHHHuiAarH hkkhhmh Aapaw aAH  4>yHKUHa SepH ^raH  6yACHH, 
B yH Aafi (j)yHKUHa M areM araK aAa foht K yn  y q p a 6  TypaAH . By 
ep A a  6h3 yHHHr reo iueTpH K  Ma-bHOCHHH TeKu inpH 6 KypaMH3.- 
A ra p  a =  0 6 y .ic a , TeHTJiaMaHHHr K yphhhu jh

y —- bx +  c

Cy^aAH Ba 6y )$OAAa TeH r;iaM a TyFpn hh3hp;hh H(J)OAa kh-m ah, 
S h a h  (£apa3 i^ a H A H K , a i= 0 6y;iCHH. By *0 A A a  (1 ) TeHrAaMa- 
HHHr ^aHAaft 3rpH mh3h^ HtfiOAa khjihhihhh aHHViam yqyH  Koop- 
AHHaTaAap 6ohihhh  6H pop ( x 0, y 0)  H yKTara KeATHpaMH3. A/mam-
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t h p h u i (J )opM y^a^apH

x  =  x , 4 - x0, y =  y ,  +  y 0 

6$j\am. B y^apH H  (1 )  ra  ^ y ftca K :

y i +  yo =  a (•*! +  -*o)2 +  b (Xt +  xQ) +  c
£ i<h

V'i +  y0 =  ax2 +  2 ax0x , +  a x 2 +  bxx +  bx0 +  c
6kh

y t =  ax\ +  (2  ax0 +  b )  x , +  ( a x 2 +  bxQ +  f  —  y Q),

O^iHHraH ( x 0, y0)  Hyi^ra H xraepH H  Sy^raH H  yn yH  x  
HHHT f^HHMaT^apHHH LUyH.fl.aH aHH^Jia0MH3KH,

2ax0 +  b =  0, 1 

ax\ +  bx0 - f-  c  y0 =  o j  

Sy^cH H . B y  ^ cvm a  6hphhhh TeHnflaiwa/iaH

b
'V° ~  2a

s a  6yHHHr epAaMH 6 nJ\an hkkhhhh TeHr^aM aaaH

4 ac —  62 
y® 4 a

Ae.M aK, o^HHraH Hy^raHHHr KoopAH H aTa^apn (4 )  Ba 
•6y/iraHAa, S epu ^raH  srpH  HH3Hi^HHHr TeHrjiaM acH

y, =  ax\

(2)
o ea y 0

(3)

(4)

(5)
j )  KaSa

(6)

6y.fla.nH, H’liHH napaSo^aH H  H^OAa k h m a h  (u iaK^  1 1 4 ) .B y n a p a -  
So^aHHHr Coiuh  hhi'h  K00pnHHaTa.flap CHdeMacHHHHr SoiuHAa
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h k t h  opAHHaxa y^H  yHHHr CHMMexpaa yi^HAaH H 6opaT. 
OyHKUHHHHHr ^ ocH ^acn  epaaM H 6n^aH (3 )  xeHrviaMa;iapHH 

f o h t  K y ^ a f l^ H K  6 n ^ a H  T y 3 H m  m v m k h h .  XaKHi^axaH

f ( x )  =  ax2 +  bx +  c
it})apa3 i^H^HHca,

f  (x )  =  2ax +  b, f  (x 0) =  2ax0 +  b,

/ ( * o )  = axn bx0 +  c =  y 0.

riapaS o^ ia  anHH^ca 6a;i;iHcxHKaAa, HbHH y ^  o t h h i  Ha3apHH- 
fCH^a My^HM p o ^ b  yfiH aflAH . M aca^aH , <J)apa3 KH^aiuiHK O  H y^- 
xaAaH w Te3^iHrH 6n./iaH o iH ^ ra H  >khcm (Maca^iaH, y ^ )  ftyHa^HuiH

'OX  ropH30HX 6n^aH a 6y p q a K  xauiKH^ sxraH  fiy^CHH 
(uiaK,/i 114 a).

A r a p ^ a  >;aBOHHHr KapuiH^HrH s v r a S o p r a  o.iHHMaca jkhcm  ( y ^ )  
HHHr SocraH  fty^H (x p a eK x o p n a cH ) yrnSy xeH iviaM a 6 h m h  hcJio- 

Aa^iaHaAH:
e x 1

y - x t g a - 2^ cos3a,

CyHAa g  —  ornp^iHK KyHHHHHr xe3^aHHuiH. B y  aca napaSo^a- 
;h h h t xeHr^iaMacHAaH H6opax. XaKH^axAa, arapAa

A — —  -— —----- B =  tga
2 w 2cos2a ’ b

4>apa3 KH;iHHca, xeH iviaM aHHHr Ky p h h h ih h

y  =  Ax2 +  Bx
■CyymS, y  HHaAa paBiuaH 6y;iaA H . Mhco./i y n y H  Ke^xnpH ^raH  
xeH r^aM a  Ha3apHH MexaHHKaHHHr AHHaMHKa Sy^HMHAa xy3 iw aAH .
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§ 76. TIAPAEOJlAHHHr KYTE KOOPflHHATAJlAP CHCTEM AGH ^A
TEH rjlAM ACH

IlapaG o^aH H H r TeHr^aMacHHH k y t S  KoopHHHaTaJiap cacTeM acH/ia 
Ty3Hiu ynyH , yHHHr F  c|)OKycHHH Kyi'S Ba F naH napaSo^aHHHr

S o u in ra  ^apa6  KeTraH  FO  ftyH ajiH u i- 
h h  K y r6  yi^H (J)apa3 i$H;iaMH3 

(m aK^ 115).
riapaSo/iaHHHr Snpop M  Hy^TacH- 

h h h t  y 3 ra p y B H H  i^yT6  icoop ,aH H aTa- 

^apH r Ba «p, AeicapT Koop,a.HHaTa.iapH 
& x  Ba y  SyvicHH, HtHH:

M F =  r, ^cM FP  =  <p;

O P  =  x , M P  — y.
P a im yc -B eK T O p  (J)opM y^acH  6 y fiH q a

Ulan* 115.
r =  x

UJaK;ira MyBoeJjH^r

jc =  OP ~  OF — P F  =  -  P I  

M P F  TyrpHSypHaoH  ynSypuaKAa

P F  =  M F  cos (f — r cos f r

P2 (1)

(2)

AeMaK

------ r  COS cp,

6kh 6y  ( 1 ) ra ^yftH.nca:

Ckh

£ kh

CyHflan

P i pr =  -----rcoscp +  -£p,

r =  p  —  r c o s  <p, 

r ( l  -f- cos cp) =  p,

r — -----P-----
1 +  CO^cp' (3 )

H apaG o^aH H H r K y  t  6 T e  h r ^  a m a c h m yHAaH  H6opaT . <p =  0 

6y ;ic a , c o s  ip =  1 Ba r =  =  O /7 6y^aA H ; <? =  -rj- 6y.rca , 

c o s  <p =  0 Ba r =  p =  FJV 6y.fla,HH; <p =  ic 6y;iraH,aa: c o s  <p =  — 1
Ba r  =  c »  Oy^aAH.
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§  77. nAPAEOJIAHHHr 3JlJlHnC BA rW IE PE O JIA rA  AJIOKACH

napaSo/iaHHHr Ba rnn epS o^ara  a/iOKacHHH TeKiiiH- 
pHiu ynyH  apHM y^/iapH a Ba b Sy^raH  a./i;iHnc Ba rH nep6o^a-

62
hh ^aM^a napaMeTpH —  6yyiraH napa6o;iaHH o./iaMH3. TeKuiH - 

pnui Kyjiaft 6y/iCHH y^yH , 
3Hr aBBa^ Ba rnnep -
SojiaHHHr TeHr^aMa^iapHHH 
KyfiHAarHqa y3rapTH6 Ty3a- 
MH3.

Î Ĥ iHHraH rnapT SyfiHna, 
npHM y i^ ap H  a Ba b 6y;iraH 
avuiHncHHHr k3hohhk TeHr/ia- 
wacH 

—  +  ^  =  1 a2 I hi 16s

6y^ a A «. KoopAH H aia yK^apn- 
HHHr HyHa^HIU^apHHH cai\- 
j\a6, KOopAHHaTa^ap Soihhhh 
s^^HncHHHr O, (— a, 0) SouiHra k WTHpaMH3. By ^o;ma a;mam -
THpHui (J )opM y^a^apH

x  =  x t —  a Ba y  =  y (
6y^aAH (maK^ 116). By^ap 3^iJiHncHHHr TeHiviaMacnra i$yHH/ica:

( * i  ~ a?  | y\
a* “T” 1

b \ x x
€kh 

■Ck h  

€ k h  

£kh

£ kh

ra  HHcSaiaH TeHiviaMacH

ay  +  a2y\ =  a*b'\ 

b 'x \ —  2ab2x l - f  a2b2 +  a 2y f  =  a 2 b2, 

a 2 y 2 =  2ab2x l —  b2x l ,

.2 ,.2

2 o *s
y i =  2~ T x i

b* , 2 
—r'X , 
a* - 1

p cf)apa3 KH^iHHca, s^^HncHHHr hh th  x C ^ y , cHcreM a-

y\ — 2pxx ^  x \ 
Oyjia/uf, £kh y3rapyBHH K o o p A H H a ia ^ a p  HHa x  Ba y ( } )apa3 ifHjiHHca :

Tw CŝU.»v«». .



•HtfBIfrfH BT/0(|)H HHBfOgBdlJII IIVIIIM 
- irA g  o  —'b Ba HtTBi/Hk Btfcxfw H H B irogdauH j A bVhvavAq o  /> 
'HtruirHil BffO(})H HHDUHI/IfG BWBITJH9X A g  B'E'HBJIfAg 0 > ^  "Hl't/l/A'I

(i?) zxb  +  xdZ =  Z*
HDBWBI/JH31 ynwAwA 

JHHHMHEHh JldJG BITBhA ‘ HBOL'Hij EEdBCj) b  HH B t f d E J y

-ngvviUj 
ivvogvdvu niunwnv nnvcAwA znnudvvA vguvzdog gnnA en,>

-yidh ndvvhA ZHtiHvvogdaum vg ovnvve  ‘ H B w atf "(811 tfMBirt)
HtfBHBtfJJB BJBITOpBdBU BtfOgdaUHJ BS OUHIftfE WVOk Ag ‘ HtfBtfAg

B l/H Bjdog gHOA £H0H3h V  BS HffBXBOdAH HHHITIHI/SM 
■gHraBI/HHSlK BJBirogBdBU JHHHBtfOgdailHJ Ba OIIHIflfE HBtfHOWOX

BL'BHMH BOG A g  ‘ HtrBdog gHHBNBM BffHBJdog gHD/C q  B9 V

Birirok A g *hblph9 H id em  meirkBD HHHdotftoHw sX  yBwdBJE/J

— d  xbMb(J) ‘ eH N B dog g n d n x x d o  EHOHah HHHdBiAjol/MHiv jh h h

q  bs v  ‘ gn xA x  BtrdBSBH H H Ag •dntrkHi/,J o g  BJHdBi/doffMHw jh h h  
q B3 V HM3 ‘ B JHdBI/\L3XHDHdXH9tl3MG JHHHdBtfA HlfHBITI JHHHBtfOg 
-dauH J Ba ouhi/’ i/’G HHwAiraBw BJSHg HBirdByc^BdJBdBu h b jx / j 
•HTTBHHdAH HHBHG HDBXdA MHX9W(J)HdB JHHHHdBIALBdtTBaM TldBI/* 
-BXBHHVdO BI/OgdaUHJ Ba OUHL-ITG HXEdtrBHM JHHHHOBXBHHirdO BH

tiovUovv vevvogddiim vg ounvve inrmvvogvdv[j 'n  §



MJHITHBMG BtfHDBXdX JHHHBI/'OQdaUHJ HBI/'HQ DU HIT I/'S HHdX JHHH 
-BirogBdBu :BtTHBJBdBk 9HdHxmHii-OD odeeA  hh ( g )  bs ( 3 ) " ( i )

■(e) •xdz =  z6

:eHWBI/0 HHHDBWBfJH3X JHHHBIfOyBdBII Ht/Hg

(Z) zx - r + x d z  =  z6

‘ BDH Brajfap HBI/’HQ A

■BH X  BHK dBITBIBHHirdOOM HhaXdBJeA ‘gHIfHk EBdBtj) d  =  - ~  H>ig

‘ l-X  —  -\ - 'x  —  Z = l 6  
z zq s<? s

c IX 7q +  lx7qvz =  \6zvz z

V? zV =  z V  ~ z <fzv +  + \X-3

HM3

HM3

v ? ^ = zv -

~  i v  +  H . 9

7// ^o/77

HHi

> + V )

^BDI/HyXil BJHDBMBI/UH3X 
.jH H H B irogdau H j dBir
-Ag ' ( / n  ifMBra) HlTBirXg 

^  =  (C bs v -j- lx =  x 

nd
-BirBi/XwdocJ) mudm-mew 
- itb  B irirok A g '(hiz'bh
-BtfkBD HdBL'-IHHirBHXH JHHHdBIfkX) EHNBdHXIi'SH BJHmC>9 ( ( )  ' v )  'O  

.JHHHBIT09daUHJ HHHm og dei/BXBHmrdOOX ‘ gHtfO HHHDBNBIi"JH9X

j _________ t»_
iA Z*

< l )

hjbI/xbI/o JHHHBi/ogdauHJ mBmxA b jh A j j i  

■zx ” _  =  .A

vvogvd v [j
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LLIyHra yxrnaui kyt6 CHCTeMacula ^aM yna^a arpu hh3hk- 
h h h t  yM yM ufi TeHr.iaMacH

1 +  e cos cp

C y^ aA u ; e <  1 6y./iraHAa 6y  TeH r;iaM a a^jiuncHH HC^OAa ^HjiaAH, 
e >  1 6y^ raH A a  ru n e p 6o^aHH Ba e — 1 6y ;iraH A a  n a p a 6o^aHH 
H(J)OAa KH^iaaH.

C aB O .u iap  Ba iwacajiajiap

258. IlapaG o^a  Ae6 HHMara aHTH^aAH?
259. riapaSo.aaHHHr kanoHHK TeHr^aMacHHH Ty3HiuAa Koop- 

^HHaTa y ^ a p u  KaHAaft yTKa3H^aAH?
260. llapaGo^aHHHr napaMeTpn A e6 HHMara afi™./iaAH?
261. riapaOo^aHHHr Ta-bpHtftura acocJiaHH6, yHHHr TeHrjiaMa- 

CHHH I^aHAaH Ty3HUI MyMKHH ?
262. y3 J iv kch3 ^apai<aT 6 h î3h napaSo-ia K'aHAaft qw3H^aAH?
263. riapa6b^aHHHr (JioKycn (5, 0 ) Hy^TaAa. YHHHr k 3hohhk  

TeHr^aMacH Ty3HJicHH.
264. riap36ovi3HHHr TeHr^aMacu 3 y2 —  5 x  =  0. ByHHHr naps-

MeTpH TOnH^CHH Ba AHpeKTpHC3CHHHHT TeHr/I3M3CH Ty3H^CHH.
265. n3pa6o^3Aa iuyHAaft Hyt;T3 to u h ^ c h h kh , yHHHr K oop- 

AHH3T3^apu y3apo Tenr Sy^CHH.
266. Ilap360^3  (3, 5 ) Hy^T3A3H VT3AH. yHHHr K3HOHHK 

TeHTJiaMaCH Ty3H.1CHH.
267. riapsSo^aH H ur 6 oiuh  KoopAHH3T3^3p SouiHAa, y3H y  

y^ u rs  hhc63T3h c h m m c t ph k  bs (|)OKycH (0 , 4 ) Hyt;T3Aa. ByHHHr 
TeHr^aMacH Ty3H^CHH.

268. riapa6o^3HHHr TeHr.naMacH y 2 =  3 x .  ByHHHr opAHHa- 
TacH 2 ra TeHr SyjiraH Hyi^TacHHHHr p3AHyc-BeKTOpH TonuvicHH.

269. riapa6o^aHHHr TemviaMSCH y 2 =  24a : Ba yHAarH Hy^Ta- 
hhht paAHyc- bcktoph 14. By Hy^TaHHHr napa6o^a SouiHAaH 
y30K^inrH touhjichh.

270. TeHrviaMacH y 2 =  12x 6y.araH napaSo^aHHHr 6ouiHAaH 
hkkh Tyrpn  mh3h^ yTKa3H.iraH. X ap  6np qH3Hh,'HHHr napa6o;ia 
6n^aH yqpau iraH  Hy^TacHAaH yHHHr (JjoKycHrana Maco(})acH 
15 6y jica , y  MH3Hi;^ap opacHAarH Syp^aK  i^aHAaft 6y;iaAH?

271. I'lapaSo^aHHHr TfeHr^aMacu y 2 =  2x. ByHHHr (2, — 2 ) 
HyifracHAaH yTKa3H.araH ypHHMa Ba HOpMajiHHHr TeHniaMajiapH 
Ty3H^CHH.

272. HapaGoAaHHHr Tenr^aMacH y 2 ----- g- x .  ByHHHr (3 , 2)

Hyi-jTacHAaH yTKa3H.iraH ypHHMa Ba HOpMa;iHHHr TeHr;iaMa;iapH 
Ty3H^CHH.
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273. n a p a 6o^aH H H r Tem viaM acH  y 2 =  Ax. ByH H H r a6cu H cca- 
■c 11 9 Ba opAH H aTacii M yc6aT  SyviraH  H y i^TacHAaH ypHHMa Ba 
nopM a^b  yTK a3H ^ran . YyiapHHHr TeH r^ aM a^ a pn  Ty3HJicHH.

274. T eH r^aM acH  y 2 =  \2x 6y ;iraH  n a p a 6o./iaHHHr iuyH Aaft 
iiyKTacHAaH ypHHM a yTKa3H;iraHKH, y  3x —  y  — 4 =  0  TyrpH  
MH3HKKa napa.zuie.fib S y^ raH . YHHHr TeHr./iaMacH Ty3H^CHH.

275. r iapaS o^aH H H r TeH r;iaM acn  y 2 =  8x ,  ByHHHr iuyHAaft 
nyK 'racHAaH ypHHMa yTKa3H^raHKH, y  2x —  2 y  +  5 =  0  TyrpH  
<iH3HKKa nepneH A H K y^H p  S y^ raH . YHHHr TeH r^aM acH  Ty3H^cHH.

276. r ia p a 6o^aHHHr TeH r^aM acH  y 2 =  4a:. TauiFjH ( —  3, 2 )  y  
iiyi^TaAaH 6yH ra  ypHHM a yTKa3H ^raH . YHHHr TeH r^aM acH  
TySHJICHH.

277. Ila p a S o jia H H H r TeHrviaM acn y 2 =  2px  6y jira H  ^cw A a, 
KiiHAaft rnapT Sn^aH  y  =  kx  +  I T yrpH  hh3h^ y H ra  ypHHMa
C y^aA H ?

278. F lapaSo^aH H H r TeH r-iaM acn y 2 =  2px.  B yH ra  yTK 33HJi- 
rau  H opM a^b (p , Ap) Hyi^raAaH yTaA n . Y h h h f  TeH r^aM acn  
r y 3H^icHH.

279. T eH M a M a cH  y 2 ?= Ax S y z r a n  napaSo^ iaAa iuyH Aaft H y^ - 
ra ronH^CHHKH, y  n y ^ T a ra  yTKa3H./iraH ypHHMaHHHr y3 yH ^ n rn

! 6>vichh.

280. 11 jc —  6y  4 - 9  =  0 TyrpH  MH3Ht;HHHr y2 =  l\x  n a pa6o -  
.’iura ypHHMa SKaHJinrH h c S o t  k h ^h h ch h .

281. llapaS oy iaH H H r A n peK Tpn cacH A arn  H xraep H ft Hy^TaAaH 
im pa6o ;ia ra  hkkh  ypHHM a yTKa3H;iraH. YviapHHHr y 3 a p o  n ep - 
IIOHAHKyyiHp SKaHVIHTH h c6o t  i^h^hhchh.

282. H a p a 6o^aH H H r TeH r^aM acn  y 2 =  6x. ByHHHr tc k h c ^ h -  
i HAa (4 , 3 )  Hyi^ra 6ep n ;ira H . F Iapa6o^aHHHr 6y  Hy^TaAaH  yTraH
UlaMCTpH TOnH^CHH.

283. r ia p a 6ojiaH H Hr T eH m aM acu  y 2 =  6x. ByHHHr iuyH Aaft /  
narapH to h h ^ c h h k h , y  (4 , 3 ) H y^TaAa TeH r HKKHra 6y,/iHHCHH.

284. flap aS o ^ aH H H r TeHr^iaMacn y 2 —  \Ax. ByHHHr y  =  —  6 
UiaMeTpH SepH ^raH . l la p a 6o^aHHHr gou iH AaH  iu y im a ft BaTap 

y rKa3H/iCHHKH, yHH ^a ;rarH  AnaM eTp TeH r HKKHra 6y;iCHH.
285. IlapaS o^aH H H r (})OKycHAaH ypH H M ara Tym n pH ^raH  

iirp iieH A H K y^apH H H r y3yH ^H rH  ypHHHui Hy^TacHHHHr paAH yc- 
m 'K Top ;iapH  6n;iaH napaM eTpHHHr TypTAaH  6npH opacH Aa ypT a  
upoiiopuH O H a^ 6y^aAH . By h c6o t  ^h jih h ch h .

28(i. 1 Ia p a 6o;iaHHHr TeH r^aM acn y 2 =  4ax. ByHHHr AH peK - 
rpiK'uCHHHHr HXTHepHH HyhjTacHAaH n a p a S o^ a ra  hkkh  ypHHMa 
y iK iU H ^ raH . B y  ypH H M a;iapra napaSo^aH H H r cJ)OKycHAaH Ba

1ft-180
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CouiHAaH  T y iim p m ira H  nepneH,a.HKy./iHp./iapHHHr y 3 a p o  K y n a flT -  
MaCH a 4 6y^aA H . By h c 6 o t  ^ h jih h ch h . '

287 . I la p a S o ^ a H H H r dH pop  H y^TacH ra  yTKa3H^raH ypH H M a: 
AHpeKTpncaHH Ba (})OKycAaH y ™ 6  n a p a S o ^ a  y^H ra  nepneH /tH - 
Ky^inp 6y^ ra H  T y rp n  hh3hkhh  myH/iaft H y^Ta^apA a  ynpaTa^H KH , 
y  HyKTa.aapHHHr (JjoKyc^aH y3oiyiHK./iapH y 3 a p o  TeH r Sy^aAHu 
By h cG o t kh^ihhchh.
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KOHYC KECHMJIAPH

§ 78. KOHYC KECHMJIAPH— HKKHHHH TAPTHBJ1H HH3HKJ1AP

1. A^reSpaH K HH3HK^ap opacH^a sh t OAAHH.rcapH Ba MynaM- 
Ma^ cypaTAa TeKUiHpH^raH^apH —  hkkhhhh TapTH6;iH HH3Hiyiap- 
A 8H H6opaTAHp. B y HH3HK/iap KaAHM 3aMOH^apAaH SyeH Ma-wiyM 
Ba Marn^yp 6yviH6, y^ ap  6H^aH rpeK  (})Hyioco(|)^apH Ba redM eTp- 
jiapn  Mampy^ Cy^iraH^ap.

JleKHH rpeK  o^HM^apH 6y  HH3H^apHH TyrpH AOHpaBHft ko- 
HyCHH Typ^H B33HHTAarH TeKHC^HK^ap 6HJiaH KeCHIH HaTHJKaCH- 
Aa ^och ^  KH-,iraH^ap. IllyHHHr ynyH  hkkhhhh TapTH6 îH HH3HK- 
jiapHH k o  h y  c K e c H M J i a p H  hcmh Sn^aH j^aM ioprH3aAH^ap. 
Kcwyc KecHM^apH TyrpHCHAa Ghphhhh CHCTeMajiH acap apaMH3- 
A3H o jiah h th  III acpAa arnaraH HCKaHAapHH MaKTa6HHHHr o;ihmh 
AriO^^IOHHH TOMOHHAaH e3H.iraHAHp.

2. KoHyc KecHM^iapHHH TacBHp^iam ynyH 3Hr aBBa;i a-rceMeH- 
Tap reoMeTpHHAaH M at^yM  Sy^iraH KOHyc TymyHHacHHH KeH- 
raHTHpHHira TyrpH Ke^iaAH. <J>apa3 KH-^afi^HK, Tyrpn  hh3h^ (J)a- 
30AarH y 3rapMac 5  Hy^TaAaH yTH6 , (J)a30AarH 6npop ABCD  arpn 
MH3HK 6yfiHHa cnpnaHHS SopcHH. By jjO^Aa ^a^iHrn hh3hk k o -  
H y c  HCM./IH CHpTHH HH33AH (lUaK.n 119).

ABCD  arpn hh3hk KOHycHHHr A y H a J i T H p y B i H C H  a^Eh- 
•naAH, S^4 TyrpH HH3HK KOHycHHHr h c o b h h c h  AefiH^aAH Ba 5  
nyi^Ta KOHycHHHr y q H  AeflH^aAH. BepH^raH Ta-bpncjira Kapa- 
niHAa KOHyc hkkh TOMOHra neKCH3 y3aftH6 KeTraH kobck  CHpT- 
A8H HGopaTAHp. A ra p  KOHycHHHr fiyHajiTHpyBMHCH afi^aHa 6y- 
j i h6,  yHHHr MapKa3H 6n;iaH yqHHH TyTauirapyBHH Tyrpn »)H3Hk
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flyHa^iTHpyBHH aftjiaHaHHHr TeKnc/iHrnra nepneHAHKyAap 6y;ica, 
6yHAaft KOHyc T y r p n  A o n p a B n n  K o n y c  Ae6 aTa;iaAH Ba 
OSO'  KOHycHHHr y  n Aefin;iaAH (inaK^ 120).

A. <t>apa3 ^H^afl^HK, T y rp n  AonpaBnn

jie . ib  6 y ;m a fi,  KOHycHHHr 5  y^nA aH  6np TOMOHHAarn KOBaKJin- 
th h h  (KO H yc y ip r a  n a p a ^ ^ e^ b  eKH n epn eH A H K y.iap  6y/iM an) i<e- 
cn 6  KeTraH  Sy-icnH , Maca^aH A 'M D  TeKHC^inrn (m a K ^  121).

K on ycH H H r yi^n y craA a H  KecyBHH TeKHCJinKKa n ep n eH zm K y- 
. ia p  ^h.ih6 SBB'  TeKH(\nHKHH yTKa3aMH3; 6 y  t c k h c ^ h k  ^a^ n rn  
KecyBHH TeKHc^HKHn K ecraH Aa A A '  T y rp n  mh3hk ^ o ch ;i SyviaAH. 
S / lA '  yu G yp n aK  TeKHC/inrnAa HKKHTa iuyH Aaft an^aHa HH3aMH3- 
kh, y^apH H H r O Ba O'  M apKa3^apn  KOHycHHHr yijH Aa Ba y 3.ia - 
pn y M 6 y p iiaKHHHr TOMOH^apnra eKH y;iapHHHr AaBOMnra (C, B, 
C', B '  H yKTa^apAa Ba A A '  HHHr F '  H y^Ta cn A a ) ypHHMa 6y ic n H .

A rap  O  Ba O'  aft.aaHa.iap KOHycHHHr yi(H aTpoc})HAa anjraH- 
TupH^ca, hkkh map ^ocn .i 6y.iaAH Ba y.iap  KecyBqn TeKHc.inKKa 
yHHHr t  Ba F '  HyKTa-iapnAa ypnHMa 6ynam- 3 h ah  KecyB^n 
TeKHdHKHHHr KOHyc 6n,iaH KecnuiraHHAaH ^ocn .i 6y.irau  mh3h^- 
Aa Cnpop HXTnepufl M  Hy^raHn o.m 6, yHH F  sa F '  Hyi$Ta.iap 
6n.iaH y 3apo TyTamrapaMH3. CyHrpa M  Hy^TaAaH SM  hcobijh 
VTKa3Hjica, y  CC '  Ba B B '  afl.iaHa.nap 6m m  R  Ba R '  Hyi^Ta.iap- 
Aa KecnmaAn. O  mapn KecyBnn TeKHtMUKKa Ba KOHycra ypnHMa 
SyjiraHH yqyH
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M F  — MR,
rnyHra yxm am  O'  mapH * 3M KOHycra Ba KecyBHH TeKHWHKKa 
ypHHMa Sy^raHH ynyH  „

M F '  =  MR',
Cy^apHH KyuicaK:

\MF +  M F '  =  M R  +  M R '  =  RR'.
Hkkhhhh TOMOHAaH RR' — CB, nyHKH fiy jisp  kcchk KOHyc

H H H r  HCOBHH/iapHAaH H6opaT. IllyHHHr y n yH  M  H y ^ a  A M A '  
srpn  HH3HKHHHr KaftcH 6np epH^a 6y;ica-Aa, ^aMaBa^T

M F  +  M F '  =  CB  (1 )

HbHH y3rapMac MH^AOpAaH
H6opaT. U lyH ra  yxm a m  6y
HaTHaca A Ba A'  H y^Ta^apra 
TaT6HK ^HJIHHCa,

AF +  AF' =  A 'F  +
+  A ' F ' = C B ; (2 )  

m a o r a  acocaH

A F  4- A 'F  =  AF '  +
4  A 'F '  =  AA'.  (3 )

(2 ) Ba (3 ) hh Kym caK:

A F  — A'F' ,  
m yHra yxm am

A 'F  =  AF' ;  
iiiynH H r y n yH  (2 )  Ba (3 )a a H *

CB — A 'F '  4  A F '  — A A ' ,
;ioMaK, (1 ) ra  acocaH:

M F  +  M F '  =  AA'.  (4 )

By 9ca A M A '  meKUCAUK- 
huh? Konyc 6u.Aau Kecuuizanudan %ocua 6$Azan HU3Uu; —  
rt’lwycAapu F  ea F '  HyqmaAapda 6yAu6, Kamma y/fw 2a =--
- A A ' 6yAzan 3AAuncdan u6opam 3KaHAuzu.Hu Kypcamaou.

V OF  Ba D 'P  TyrpH HH3HK^iap 6y a^^nncHHHr F  Ba F'  (J)0- 
i. yiyiiipnra HHcSaTaH jnpeKTpHca^apH fiy^aAH. (ByHH hc.6o t  i^h- 
uiiii yi<yBHHra TaBCHH khjihh3Ah). n(/

UlaKA 121.
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B. <t>apa3 KecyBHH reKnc^HK KOHycHHHr h c o b h h -
viapHAaH HKKHTacnra napa^^e^t 6y./icHH. B y ^o^Aa KecyBMH 
TeKHCJIHK KOHyCHHHT ^ a p  HKKH KOBaK^lHTHHH KeCHO KeTajlH B3

SyHAaH ^och^i Sy^raH KecnMH 
h k k h  qeKCH3 TapMOi^/iapAaH 
HSopaT Sy^aAH (maKJi 122). 

IO^opH,zi,arH fty ^ 6 H / ia H A a -
bom 9TraHAa O  Ba O '  rnap- 
^apH KOHycHHHr >̂ ap hkkh ko- 
BaK^nrHAa 6y/i3AH- S'7' || /4 A ' 
6y^raHH yqyH

M F '  — M F  — M R '  -
— M R = R R '\

qyHKH rnapra 6n p  H y^ Ta A aH
yTKa3H/iraH ypHHMa^ap y 3 a p o  
TeH r  SyjiaAH. H k k h h h h  t o -
M0HA3H

R R ’ =  SR ' +  SR =
=  SC +  SB' =  CB',

ACM3K,

M F '  — M F =  CB ',  (5)

HtHH y3rapM ac MH^AopAaH 
H6opaT . U ly H ra  y x rn a u i 6> 
HaTH>Ka A  Ba A '  Hy^Ta^apra 
ts tS h k  i^H^HHca:

A F '  —  AF  --= A 'F  —  
- A ' F '  — CB ',  (6)

iu aK ^ ra  a cocaH

A 'F  —  A F  =  A F ' -  
— A 'F '  =  AA'\  (7 )

iu y hp a y x m a u i
A 'F  =  A 'F ' ,

AF  =
(6 ) Ba (7) h h  i^yuicaK: 

A ’F ',

u iyH H H r y n y H  (6 )  Ba (7 ) AaH:

C B '  =  A F ' - A ' F '  =  A A ',

c k h
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m

M F '  — M F =  AA '. (8)

By 3ca A M A '  meKUCAUKHUHZ Konyc 6uAan KecuuizanudaH 
j( ocua 6yAzan <iii3Uhi—  cfioKycAapu F ea F '  6yAu6, ^a^u^uu 
$%u 2 a = A A ' 6yA?.an zutiep6oAadaH u6opam 3KaHAazu.HU Kyp- 
camadu.

y P Q  Ba P 'Q '  T y rp n  MH3HK^iap 6 y  ra n ep 6 o^ a H H H r F  Ba F '  
4 )0 K y c ;ia p n ra  HHcCaTaH ,zmpeKTpHca;iapH .6yjiaiw. (B yH H  h c 6 o t  

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 (xuaK^ 123). <J>apa3 kh- 
jiavijiHK, KecyBHH tckhc^hk
A N M  6y^CHH. KOHycHHHr 5
yHH^aH KecyBHH T6KHC.aHKKa
nepneHAHKy^ap kh ™ 6 , SAK
TeKHC^IHKHH yTKa33MH3. 3HAH 
KOHycHHHr HHHra m yH Aaft a o h -  
pa HH33MH3KH y  /um pa K ecyB - 
hh TeKHc^HKKa F  HyKTaAa Ba 
acoB H H ^apra  B  Ba C  H y^Ta - 
Jiapaa ypHHMa Sy^cHH. A.a- 
6aTTa afi^aHaHHHr O  MapKa3H 
KOHycHHHr yK-H.ua 6y.aa.HH.
Jl,OHpaHH KOHycHHHr yt{H aT- 
pocJjH^a aftjiaHTHpnui HaTHjKa- 
CH^a map ^och;i 6yjiam Ba 
y KOHycra BC  AOHpaHHHr aft- 
viaHacH SyflHHa ypHHMa 6y- 
■Jiam.

<£>apa3 KH^iaft^HK, M  K e 
c y B H H  T e K H C / IH K H H H r KO H yC  
CH^iaH KecHmraHH^aH }yOCH.a 
S ya raH  hh 3hkhh ht 6npop h x -  
TH e p H H  H y i^ Ta c H  S y ^ c H H . By 
n y^ T a a a H  57W h co b h h  yTK a-
33MH3. R  6yHHHr B C  aft^aHa 6n.aaH yn p a m ra H  HyKTacH 6y;iCHH. 
<l>apa3 KH-^afl^HK, BC  aitaaHaHUHr tc k h c ^ h th  6H.iaH KecyBHH 
reKHc^iHKHHHr yH pam raH H ^aH  jjo c h ^  6y.araH  hh3hk D P  6y;iCHK, 
BC  AonpaHHHr TeKHC/iHrH Ba KecyBHH. T e khc.fih k h h h t y3H S A K  
iCKHC^iHKKa nepneH AH K y^ iap  6y.araHH y ^ y H  D P  ^aM  6 y  TeKHC- 

JiHKKa, fl,eMaK, AN  r a  nepoeH.HHKy.aap 6y.aa.HH. 3h.hh  SM  Ba 
SK  HCOBHHJiapHHHr yCTHA3H TeKHClHfc yTKa33MH3. A N  II SK

I



. :HtfBi/Ag im o o k  b w b l\ih 31
^BtfHAg BVBKHXBH 'EHWBdHXHBuAH BJ „J HHHHOKOX BlfBHHH JHHH

-BWBIMH3X BdJHAo ‘ QHgAM -4- Ba —  BJHHdA JHHH & BH X  HJBtr
A X

( l )  HAhA JHHHAg ’ H'n'BdHXi/’aM HHirtfBirAM BhHAwdHg mBtfBiroclw 
BtrdBITBXBHHirdOO» HlfDHHJKdng HHBHBIfJHax ( l )  X^BB H£<XBg

"EHW BlfHH
XOQOH HHHIHHtfHM BtfOC{)H (MHEHh H d iA x  BXHHHH BlTdBiril-Ok HHOAD
-A x  5 )  B irogedBU 3 ‘ B irogdauHJ g ‘ (b h b ith b ) ouHinre a jh h h b ivb i; 
- j h 3 x  ( j )  HBXBgDHH BJHdBi/BXBHiffrdooM idBHair Bt/gog Ag EHg 
•XBdOgH HBtrdBL'-HOD DBWdBJEA jfH ton kB k  —  j  ‘g  ‘Q  ' j  ‘g  ‘y  Bl/HAg

( I )  ‘0 = J + f a Z + W S & + i g t D  +  tx0Z  +  e*V
iHl/BirAg BhnJBl/HyAM HinHHHdAH hhw 

-A w A  JHHHBWBIMH3X >!HBdg9JI/B HITBHCBdEl/ HhHHHHH HimAlTLBW 
-OH HHMH ‘ H^wAl/aBM HBtTBdgaJlfy •H'E'BiraH H djAx BJmHdHm>I3X 
hhA ‘ gm /o hhbw b i/ jh9x M H B dga jfB  HJBtfmHHHdAfl hihhAwA jh e

HI/B5KBdBIT HhHHXHH HAhA n iH dag  gOHBJK ^JITOaBD HBJirHHA)-!
^Hwdog ivBk

dBirtoHEHh HdjG HirgHXdBX HhHHHHH BHK B ^ m o g  HBtrdBirAg HM9 
HWXBdogH BHHJHBirdBirAra dBfJiHEHh HdJ6 HirgHXdBX HhHHHHH 

■(H irok HHDAoAx JHHHOUHI/ire A HXHAh ‘EHWHBWfO BJgOOHk HHBH 
-b it0b ) HHtri/aH gnniHHBx HBirng BirogBdBU Ba B irogdauHJ ‘ shh it 
-ire BhBJdHEok s a g  HBl/dBirMHEHh H d je  H irgn xdsx  HhHHHMH

\

d v ir v e v ^ o ir x w  h h w a w a  gl §

m H d H IT lM 3 1  H H H D O H q L V W  M H d l 3 W 0 3 J  

J H H H V W V li* J H 3 1  M H V d g 3 J i ;V  H IT Y JK V dV tT  H hH H M M H

g  0 g  v h u n  x -h t i Hyf



lunddng

____ •Hl.'y!!KL,3H gHXH
b iiioa^ i) xMrlu "h'bx: "(JbL-;v.iii»< hb jitAq BPxBHBdek 

9 BirogdsoHJ bs BirogBdEU ‘Btnrok HBJfAg HHdaetr HXBHBd 
-Bk JHHHdBI/WOH>K HBJtfAg OUHIflfe E3 BHBIfHE HdBtfBXHgdO 
•HtTBdAl m sA ^  BlTHdHg HBffHdBIfOAHOCjr JHHHA ‘ gnirXg Bl/XBXBdBk 
hwyXg HWH03M dAhoh hdhjk dug dsk  HJBirHd)odxB m a A ^

IHtTB

EOTIh AM H3BtrO(f)H HBJmBIfHHWAHA JHHHHHAHOil- {  HBJHHITH^ 
HE JHHHdairua>J HAhA JHHHAfn ’HHMMAw' HmHirAg Bt/XBMBdBk 
H H A g  ( d B i r B i r o g B d B n  B a  d B i y B i r o g d a u H J  ‘ d B i r o u H in r e  ‘ d B i fB H B ir  

hb) ndBimHoax oAhox hbimAimA dBi/wonsc hh3ohbo HJBtrncpod 
-XB jh h h A  Bl/HXDO HdHOIBX HhAx mHXdOX JHHHm§A)j ‘ HJIB'E'HAra 
BITBDBV^ •EHWBdHXIHBL'-HHWAwA HHHDHhHHdng HBffdBITHAHOk Ag 
B'D'HDB^HdBX SfODHW ‘ gHHBI/'B'B'HOCj) HBtfXBadAcf) Hl/Hg ‘NHtTG HBJlA

wdag BhHAmAx BtrnoHdjAx HdEimAHok daii-jia^ §  ‘ g o g -g ) 
09 HBJBimHiBg BJDUHi^ii-e JHHHgoxH>i ‘Bl/HdoMoi en g  

'ngviuvjd&H nunuvne mvdogn uvgvvogvdvv nvzv&g cf(J novond 
‘gnv&g vgviuk&u j  no&ncxfi —  tonem> uvzv&g vnoohc 

uvvng j&uon zunHmvonndiu W M V  m e

. ‘aw =  j w
‘ jiBwatT 'g$  — US BhH^ 9  fHBm 

* =  EK
US JW

H A h A  H H B J t fA g  J ]/\ l =  M l V  HHT-B 

‘ J H 3 X o d B e A  d B IT B N H H d A  HBJITHEBHxA B id B H I  HBffBXMAH j y  H H 3

< ffS 3W
US x w

^ t r d E fA g  •HE'Bi/'Ag m s ra x A  odB eA  d B fH B h d A gh A  J
Sgtf  Ba M Jiv  HAhA jh h h A u i ■Hti'EmHaaH BhHHAg MHEHh HdiAx . 
■ jt fg  HBiyng h jh itdhhsx JHHHBdnoir j g  HHiroHHax h b jith eb jix^  1 
j*HlTBirAg d (j~T3W  Ba BhHHAg j y g  H B jfA g  qirain/BdBU
|EJ jyy  HH.MHL'JH.MOX HhUAJSM HHLOHH9X HJHL’Bk 'HAhA HIIIML'Ag > '

njvvKnjBH 3find}j



250 Hkkuhhu dapaoKanu aAeeSpauK TeHZAauanum zeoMerpuic mohhocu

,4x2 +  2 Bxy +  C y2 +  2 Dxt  +  2Eyt +  Ft2 =  0 (2 )

By TemviaMa x , y, t ra Hnc6aTaH 6hp>khhcjih 6yn\i6 , i^aft- 
th6  ^enapT KOopAHHaTajiapnra yrnm  ynyH t =  1 (})apa3 kh.ihh- 
ca khcJjoh i^h-mah. TeHr^aMaHHHr nan tomohhhh 2 / (x ,  y, t) 
€kh i^nc^ana 2/ 6H^iaH 6e^rH^aflMH3, H"bHH:

2/ =  ^4x2 +  2Bxy C y2 +  2Dxt  +  2Eyt -|- Ft2. (3 )

A ra p  6y (J)yHKUHflAaH x, y Ba t ra HncSaTaH xycycnft 3̂0- 
•£H.ia o jiH H ca , 2 ra  KHChjapTraHAaH k ch h h :

f ' x  =  Ax  +  By +  Dt, 

j 'y =  Bx +  Cy +  Et, 

f't =  Dx  +  Ey +  Ft '

'6y^iaaH . 3 h a h  6y TeHrjinK/iapAaH 6 h ph h h h ch h h  x  r a , h k k h h h h - 
<chhh y  ra Ba yh h h h h ch h h  t ra K yn aftTnpn S  KymaMH3t

Xf'x + y f y  + t f t  =
=  .Ax2 +  2Bxy +  C y2 +  2 Dxt  +  2Eyt +  Ft2

eKH

X f ' x  +  y f y  +  t f t  =  2 / ,

ai>HH ukkuhku dapawcaAU dtipwciiHCAU (fiyHKHUHdan OAunzan 
xycycuu x;ocu.AaAap hpmuhuhz moc yszapyeiUAapza Kynaum- 
mclcuhuhz utiFUHducii ^yHKi^uHHUHZ y3uza menz.

H k k h h h h  A ap aw a jiH  6 h p >k h h c ^ h 4>yHKu,HHHHHr 6 y  x o c c a c n , 
■6h p >k h h c ^ h (JjyHKUHHHHHr yMyM HH x o c c a c n  TyrpHCHziarH 3 ft ; ie p  
TeopeM acH H H H r x y c y c n ft  ^o;iH AaH  H 6opaT.

§ 80. HKKHHMH TAPTHBJ1H 9 rP H  MH3HKHHHr HKKHTA  
TYFPH  4M3HKKA A>KPAJlMUiH

<t>apa3 i^um fujHK, h k k h h h h  Aapa>Ka;iH a ;ire6 p a H K  TeH r^aM a 
■CepH/iraH 6y^cHH:

%

Ax2 +  2Bxy 4- C y2 +  2D x  +  2Ey +  F  =  0. (1 )

YM yM aH  6y TeHr^aM a, a rp n  hh3hk ncj)OAa ^H ^ca -A a , ./ieKHH 
6a"b3H xycycnft ^ o ^ a p ^ a  y  h k k h ts  T y rp n  hh3h^ H(|)OAa k h jih - 
u ih MyMKHH. B yH ^aft ^ o ^ a p ^ a  ( 1 )  s rp n  hh3hk HKKHTa TyrpH  
HH3HK^a aiKpa^aAH Aeftn;iaAH.?
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B y  MacajiaHH TeKuiHprnii Mai^caAH Sn^aH (1 ) TemviaMaHH y  
HHHr AapajKacnra HHcCaTaH y m 6y  KypHHHiiiAa 63h6 o^aMH3‘.

C y 2 +  2 (B x  +  E )  y +  A x 2 +  2Dx  +  F  =  0 

,Ba SyHAa C = ^ 04)ap a3 kh^hS, TeHr^aMaHH y  ra  HncSaTaH e4aMH3:

— (Bx +  E ) ±  V (Bx +  E y - - C  (Ax* +  2Dx +  F) 
y C ~

— (Bx +  E ) ±  VB*x* +  2BEx +  £=> _  ACx* — 2CDx -  CF
C ~

___ -  (Bx +  E ) ±  V  (S 2 -  AQx* +  2 ( B E -  DC) x +  E* -~CF  /OY
—  C '

. A ra p A a  
B 2 — A C  =  M  ) 

BE  —  D C - N  [ (3) 
E2 — CF =  P  j 

• <})apa3 ^HJiHHca, (2 )  HHHr KypHHHiiiH KyHHAarHHa 6y;iaAH:

- ( B x  +  E) ±  Y  Mx* +  2Nx +  P  /4X
y c w

B y  TeHr^iaMaHHHr TyrpH hh3hk HtfjoAa khjihiiih ynyH  a: B a y  
ra  HHc6aTaH yHHHr Shphhmh AapaiKa^H 6y;m m H ^03hm. B y a ca  
paAHKaji ocTHAarn H(j)OAa Tyvia KBaApaT Sy^raHAa mvmkhh. y  
Hc})OAaHHHr Ty^a KBaApaT Sy^HuiH ynyH

4 N2 =  AMP,
£ kh

N 2 =  M P  (5 )

•6y^HuiH KepaK (a^reG para  KapaHr). ByHra acocaH ^

+. 2Nx V M P  y p  =

=  (x  y~M  ±  Y ~ p )2 , HyHKH N =  Y M P .  r >

IllyH H H r 6n^aH (4 ) HHHr KypHHHuiH KyftHAarnqa SyviaAH:

.. _ - ( B x  +  E ) ± ( x  Y~M ±  Y~F) 
y -------------- c------------• (tv

Ckii 6yHAan y iu S y  hkkh TeHr^aMa ^och ;i SyviaAH:

C i
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y =

c

C

C

V~t>+E
C

(7>

B y TeHr^aMa^apAaH j^ap 6npH x  Ba y  ra HHcGaiaH 6apHHMH: 
Aapa>KaAH 6y.iraHH ynyH , y .iap  Tyrpn  hh3h^ n ^ on a  KH.nanH. 
By^apHHHr ^a^n^H# 6kh MaB^yM Sy-iHmn MyMKHH. B y  aca p a - 
Hhks.i o c th h s th  M  Ba P  MHKnop-ispnHHHr Hinopa^apHra 6o r-  
.int;. (5 ) ra  MypocjjH^ M  Ba P  HHHr nm opa^apH 6np xn.i 6y^a- 
hh, MyHKH ^aMaBa^T M P  =  N 2 >  0. LUyHHHr ynyH :

1) M  =  B 2 — A C >  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  =  B 2 — AC <  0 6y.iraH ^o.ina  y .iap  M3B?§yM 6y.i3HH Ba
3) M  =  B 2 —  AC  =  0 S y i r s H  ^o.in3  y .iap  y3apo napa.i.ie.ii>.

6y.ia.HH,
ZleMaK, C ^ O  Ba (5 ) reHrjiHK MaB>Kyn SyiraH  ^o.ina (1)' 

TeH r^aM a yiuyM aH hkkh  T y rp n  mh3h^hh ncfjona i^H.ia.HH. J Ic k h h  
(5) rnapTHH hh3 6omt;aHapoK tscbhp kh^hui MyMKHH. ByHHHr 
ynyH (5 ) ra (3 ) AaH M,  A', P  HHHr acJioHS^apHHH Ky«MH3:

£ kh  

BrE2 

£kh

£ kh

(BE  -  D C )2 =  (.B2 — AC )  (E 2 -  CF),

-  ‘2BCDE -\ -D2C2 -  B2E 2 +  B2CF +  ACE2 -  AC2F =  0,

—  2 BCDE  +  D 2C2 +  B2CF +  ACE2 — AC -F  =  0r

- C ( 2 B D E - D 2C — B 2F — A E 2 - \ -A C F )= 0 .

lO K opana ^H^HHraH (f)apa3ra  MyBOtfwi-; C =/= 0 shh. U ly H H H r  
yM yn:

<?kh

£ k h

2BDE — D 2C -  B 2F — A E 2 +  ACF  =  0,

^  (CF  —  E2) — B (B F  -  D E )  +  D ( B E  — D C )  =  0 ,

I C E 

! £  F
— B B E  

D  F
+  D B C 

D E
=  0,

-  £ k h

*
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A B D  

B C E  = 0 .
D E E

By TeHrJiHKHHHr nan TOMOHHAarn aeiepMHHaHT (1 ) TemviaMa- 
HHHT AHCKpHMHHaHTH AeHH.iaAH Ba y OAaTAa A gH^aH H(f)OAa 
■KH^HHaAH:

A B D
A =  B C E  =  0. (8 )

D E E
Bh3 lOKopHAa C =£ 0 c})apa3 KH.nraH sahk. A rapA a  C  =  0 

iBa .4=^=0 SyviraH ^o^iAa ( 1 )TeHrjiaMaHH x  ra  Hnc6aTaH e««H6, *a -  
jih th  fty-fl 6n^aH AaBOM KH.iHHca, *aMOH m y HaTHwaHHHr v3h
kc jih6 4Ht;aAH; htjHh A =  0 SyyiaAH-

A ra p  A =  C =  0 Ba B=f= 0 6y;ica , y *o ;iA a  reHr^aMaHHHr 
KypHHHiiiH

2Bxy - f  2Dxf +  2Ey +  E — 0,

£ kh

■fiKH

<6kh

(y +

xy D
B X 2B — o,

■4iy+
F

2jB £ =  0 ,

, D 
y +  ~B x E_

B
2 DE -  BF

2B*

By T en r . ia M a H H H r  h k k h t 3 T y rp n  m h 3 h k  ncfjOAa p ^ n m n  y q y H  

2DE — B F = 0

<5y/iHUin m apT. B y ^ (M A a

y A  =  0
jB ’

x  +  —j j - — 0

ua

\ — B (BF  — D E )  +  D BE  = + B  (2 D E  -  BF).
Arap 2DE  — BF  =  0 6y;ica, A =  0 6y/iaAH; aKCHHna, A =  0 Ba 

H / 0 Gynca, 2D £ ' —  S/7 =  0 6y;iaAH . A rap  A =  5  =  C ^  0 
r>J/;ica, (1 ) TeHr;iaMa Tyrpn hh3hk H(})OAa kh-ih ihh  y3-y3HAaH 
KypHHHO TypMO^Aa. By ^o^Aa ^aM
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0 0 D  
A =  0 0 E  =  0. 

D  E F
LUyHHHr 6H^aH, ^ap  30.z1.aa, (\ )  TeHr^aMaHHHr hkkh t3 T yrpn : 

HH3HK HtfioAa kh^hujh ynyH  A =  0 6y;iHmH ;io 3hm. AKCH^Ma 6y  
iuapT 6kh (5 ) 6a*apH ^raH  ^ o^ aa  (1 ) TeHr^aMaHHHr Man tom o- 
hh HKKHTa SnpnHHH ,napa)Ka;iH KynanTyBHHra aacpa^aAH, ht>hh 
TeHr^aMa ?{aMOH HKKHTa TyrpH HH3HK H(|)OAa Kfuxajxvi.

M 'h c o a  1. Y u iS y  TeHr^aMaHHHr HKKHTa Tyrpn  hh3hk n(J)OAa 
HH^nniH hc6o t  kh^ihhchh:

Bepn^raH TeH r;i3M3HH hkkhhhh AapajKa^H yMyMnn TeHrviaMa 
6h;i3h co^hu ithphS  KaparaH.ua:

^  =  - 5 ,  B =  - 2 ,  C =  1, £ > = 2 - g - ,  E = ----- , F  =  0.

By aca 6 epn ; iraH  TeHr^aMaHHHr HKKHTa T y rp H  hh3hk nt})OAa kh- 
•ihuihhh h c S o t  KH^ia/tn. B 2 —  AC  =  ( — 2 )2 — ( — 5) =  4 - f  5 >  0 
6y^raH H  y n y H  nKK3Jia hh3hk- ^3kh kh h  Ba 6h p -6hphhh  KecyBHH 
6y^aflH . y^ sp H H H r TeHr^SMa^apHHH Ton n m  yn yH  6 epn ^ r3 H  T eH r-  
viaMaHH y ra Hnc6aT3H en3MH3:

y2 —  4xy —  5x2 - f  5x — y  =  0.

Xl,eM3K

- 5 , - 2 ,  2 -5-

y2 —  (4x +  1) y —  5jc2 +  5 *  =  0,

y =
4x  +  1 ±  y ( 4 x + l ) * - 4 ( -  5x? +  5x)  

2

ckh

y =
4x  +  1 ±  V 3 6 x *  — 12* +  1 

2
6 kh

4 x +  1 ±  Y ( 6 x —  l ) 2
2

\
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Ckh

(?KH

4x  + , 1 ±  (6x  -
y  =  — T  - o — i )

y 5x, y  == —  x +  fy

HKKa^ia T y rp n  h h sh k h h h t TeH r^aM a^iapn Qynajw.
M h c o ^  2 . K y flH A a rH  TeHrjiaM aHHHr h k k h t 3 T yrp H  h h 3h k  

ii(})OAa k h îh i i ih  h c6 o t  ^ h j ih h c h h :
B epH ^raH  MHco./ma:

x 2 —  2.xy +  y 2 —  3 x  —  3 y  +  2 =  0-

A =

1 — 1 ____

1, 1, + -

. 1  - L  O
9  » 9 » ^

=  0 ,

A6M8K, SepH^raH  TeH r^aM a h k k h t3  TyrpH  mh3hkhh H(J)OAa kh- 
^a^H. B2 — AC — ( — l ) 2— 1 =  0 6y^raHH ynyH y^ap y3apo 
uapa^^e^b 6y;ia,aH. By'HH CHHaS KypHiu yqyH 6epH.iraH TeH r-  
^iriMaHH y  r a  HHcSaTaH ennS KypaMH3:

y 2 -  {2x  —  3 # f  x 2 -  3x  +  2 =  0,

?x —  3 ± V r ( 2x -  3)2 -  4 ( * 2 —  3x  +  2) 

y - 2
P kh

y =
2 x  —  3 ±  1

eKH y — x — 1, y — x — 2 ,

.ViKHK3T.ua 6 y ^ a p  h k k h t3  n a p s ^ ^ e j ib  T y r p n  HH3HK.fl.aH H f iop a r ,  

§ 81. KOOPflHHATAJIAP BOUIHHH KyMHPHLU

,VTr3H napsrpacjwa HHi^apH^rsH H3TH>Kar3 MyBO(J)HK, h kkhh -  
' i i i  ; iapa>K a^H  y u i 6 y

Ax 2 +  2Bxy +  Cy- +  2Dx +  2Ey +  F = 0  (1 )
ic iir^aM aH H H r a h ck p h m h h 3 h th  A =  0 6yviraH  nor/ia y  yM yM aH  
HKKHTa Tyrp H  MH3HK H(J)OAa KH^raH sa h . 3 h a h  A =t= 0 (})ap as  
isii;inMH3, AeM aK , 6 y  ^oji^a ( 1 )  TeH rjiaM a yM yM aH  S n p o p  arpH 
•ih ihk Hcjjo/ia muiajw- B y  ^ o jih h  TeK u iH pn m A a (1 )  TCHr^iaMaHH 
OwpMyHna coA A a^au iT H p H m ra  Tyrp H  Ke^a/iH. B yH H H r y n yH  3Hr
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aBBa^ KOopAHHaia y^viapHHHHr AyHa^HuuiapHHH ca i^ aC , yHHHr 
6 ohihhh  6npop (a, b)  Hy^Tara KVHHpaMH3 Ba 6yHA3fi k o o p a h - 
HaTa^ap a^MauiTHpHuw.aH TeHwaMa maK.iHHHH'r i^aHAafl y3ra- 
pHiiiHra AHK^aT KH.13MH3. B y ^o ;iAa  koopAHHaTa^ap 3;im 3 ih t h - 
pmu i j )opM y^a^apH  KyfiHAarHna 6y;iaAH:

x =  x x +  a,

y =  y i +  b.
By^apHH ( 1) TeHM aM ara Ky«MH3:

A ( x x +  a )1 +  2B (Xi +  a) (y i (- b) +  C  (y , -f- b)-  -j-
+  2D  (x ,  +  a) -j- 2E (y i  - b) -}- F — 0, (2 )

■k
B yH A a rn  Kasc^apHH oh h 6 ,  c yH rp a  x ,  Ba v ,  ra  HHcCaTaH TeHr 
Aapa)Ka^H Sy-iraH ^aA^iapn Tyn^aHca, yHHHr KypHHHuiH CyHASft 
6yjia,o.H:

A x ]  - f  2Bxx y , +  C-y\ +  2 (Aa  +  Bb D )  x t + 2  (Ba  +

+  Cb +  E) yt +  Aa? +  2Bab - f  Cb'3 +  2Da  +  2Eb 4- F  =  0. (3)

H k k h h h h  to m o h a s h ,  arapna ( \ )  TeHmaMSHHHr nan t o m o h h 
hh 2f  (x,  y ) (})apa3 Kn^icaK,

2/  (a:, y ) =  A x 2 - f  <2Bxy +  Cy2 +  2D x  +  2Ey +  F, (4)

6yHA3H a : Ba y  ra HHcCaiaH xycycnft 3 0 cH.n3 .1 apH o^HHca:

/ ’ (-*. y)  =  A x  +  By +  D,\
(5)

f y (■*. y) =  Bx  +  Cy  + E, J

£kh (4) Ba (5) a s h :

2f(a, b) -  Aa2 +  2Bab - f  Cb2 +  2Da +  2Eb  +  F, 

f'x (a, ft) =  Aa +  Bb +  D,
(6)

f y (a, b) =  Ba +  Cb +  E.

By./iapra acocan (3 ) TeHr^aMaHHHr KypHHHuiH 6yHAaA 6y ji3AH: 

A x  * - f  2 B x y Vi +  Cy]  +  2f x (a, b ) x t +

+  2/, (a, b) yl +  2/ (a, b) =  0. (7 )

By TeHrviaMaHH ( \ )  Tenr- iaM a 6n.iaH c o j ih ih th p h 6  ^ a p s ra H -  
Aa, KypaMH3KH:
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!)• yHHHr HKKHHHH Aapa)Ka;iH ^aA^S^H H H r K03(J)4)HU,HeHT^apH 
y3rap\iaH KO^raH;^

2) 6hphhhh 'AapaaojiH  ^a^apH H H H r Kosc^H UH em viapH  ( 1) 
TeHr^iaMaHHHr nan TOMOHHAaH x  Ba y ra HHcSaTaH o^HHraH x y -  
cycH fl ^ocHJia^iapHHHr x  =- a, y  =  b 6y;iraH  xycycn ft k h h m 3t - 
jiapHAaH H 6opsT  B3;

3 ) Tenr^aM SH H H r 030a  xaAH (1 ) TeHnaaMSHHHr Han t o m o h h -  
Aa x HHHr y p irn ra  a Ba y  HHHr ypH H ra  b KyftHuiAaH HHi^aH 
H3TH»3A3H H6op3T;

4 ) TeHrviaMaHHHr AHCKpnMHHaHTH x y A A n  s b b s ^ th  (1 )  
TeHr^iaMaHHHr AHCKpHMHHaHTHra TeHr Sy^ia^H, jitjHh n a p a ^ e ^ b  
a ; iM a m T H p H u iA a H  h k k h h h h  rapTH6^iH HH3H^HHHr a h c k p h m k h s h t h  

y3iapM3HAH. X a iw a T A a  ( 0  TemviaMaHHHr AHCKpnMHHaHTH 6yH-
Aafi 6y^aAH:

\A B  D
A = B C E

D E E
K oo p A H H aT a^ ap  6 o h jh h h  KyHHpnm  Hara>KacHAa 

ran (7 ) TeHr^iaMaHHHr ahckphm hh3hth

A' =

A B f x 

B C  f y

f x t e f

(8)

^och ;i 6y^ -

(9)

By AeTepMHHaHTHHHr 6 h p h h h h  y c r y H  3;ieMem7iapHHn a ra 
mi h k k h h h h  ycTyH a^eMeHT^apHHH b ra KynaflTHpH6 , cynrpa 
VViapHHHr HHFHHAHCHHH yHHHHH yCTyHHHHT MOC 3^ieMeHT^iapHA3H 
jifthph6 e^aMH3. By ^onjia y h h h h h  y c T y H  s ^ e M e H T ^ a p n  ^ y f tH -  

AUPHH3 6y7I3AH:
f x —  Aa  — Bb 

f'y — Ba  —  Cb 

2/ — afx — bfy
((>) renr.’iHK.aapra acocaH 6y  H(})OAa;iapAaH Shphhhhch D  ra, 
hkkhhhhch E  ra Ba yHHHHHCH (§  78 ) ft  ra TeHr (t  =  1 6yn- 
m iiAa ).  JleMaK,

A B  D

A' = B C E

f ' j ' y f ,;

(10)

17 IH(>

♦



:dHVnocf)H>j ea  dAdBE HrnHdHXHBiaBOHBM m&vv'enm 
-jHaxHJBtfHHAM q va v  HXhX HmHi/Xg HEBHdBw JHHHMHEHh ndJG 
HJHtfEk BXMAh (q  lv) ‘ MBWStr ’HtfG dBIfOMXH HdBI/-tfBk HL'BJKBd 
-BV HhHHdHg JHHHBWBIMH3X ‘ BlTl/Ok HBJtfXg BtfHmOg dBITBIBHHtf 
-dOOH A ‘ gHI/Xg l/X>KaBW HEBHdBW JHHHMHEHh HdJG B t fd B jy

•0 =  (q ' v ) f z  +  ’X {q lv )  \fz +

+ lx (q lv ) x/ z  +  X/ D  +  ’X l*HZ +  l *V
rHtrg HBJlfXg BhHJBVHJjXM HIHHHHd 

-Xm JHHHBWBI/MH3X (5 )_BVHBjdHhXM BJBxMXh (q  *7?) HHHm og dBITBX 
-BHHtrdOOH HBD03B BJBHCHXBH HBJIffldBMHh Bl/C^BdJBdBIJ HBJX^

f^HtfKCKjlHH Ba dXdBE HIW/OBKlMg deirtTBk Hl/'BJKBdBl? Hh 
-HHdng m/HDBWBtfJHaX JHHHX HAhA HmHI^Ag HEBJldBM JHHHMHEHh
H ir g w x d B X  HhHHHHH H m o g  d B u -B X B H H t fd o o n  ‘ HBI/’ H g  j h h h Xt t P

•hhmhAw HmHi;HdB>KBg x d s m  ( q )  ,bithxbm 
-ynM yBtfHBM dBk jh h h  y  BHHJBt/HBjirAg o — g  Ba o  =  Q  HHHAh 
M id jAx  WBk HOHdesaax JHHHi/ok A g  -hhmwAw BHHJBiri/ok HBJi/Xg

(Z )  0 =  J  +  i 6d  +  &x 8Z +  t* V
HmHHHdAH JHHHBHBI/\IH3X ( g )  HHSLK ‘ HHHwAlM BHHJB'E'l/’Ok H B JI/Ag

( 9) • 0 =  3  ea 0 =  a

BOG Ag ‘ WHEOlf HmHHBIALBOHBM BVHXBWHHM HBTTHBM 
dBk JHHH if BWBI/UH3X (g )  BtTlTOk A ‘ BDHHI/Xg BJHHXH JH3X dBXBa 
yBtfHBM dBk biTbxMAh HBJdAx nraog dBirexBHH'c'dooH B ffdB Jy

•HtfBi/vCg B W o k  HBJi/Ag

(S ) 0 =  V3  +  a  
bog X g  ‘HVBirAg o =  °X =  °jr Btr 

-irok HBJi/Ag BtfHOBxdX jHHHdexBa H m og dBirBXBHHtrdoo>j -HlTBi/Xg

zVD+WZ +  V _ = oXif =  o£
? (vz  +  a ) q

. c HP + V9Z + V______________Z _  o
nu + a z*  +  lx

Btfiz-ok X ‘ bohhi/hM Euducj) °X 
>0X  HdBI/'BXBHHli'dOON JHHHBXMAH HJBIfHOEXdX JHHIldBXBH d lM y

U )  . iMP +VBZ +  V _  SSy ~| ly
KV) (*3 +  a)z +

nevxdow ZHnuknenh ndee n vgm d vi n-hunxxtf £g §



MHC^OaAw BJH3BOOOX HH300B JHHHBK E I/JH3X J.BdtTB0>J 

'WU'SvAg lidBI/BDOHllDgB JHHHHdBL'BlMAH HBJmH33M OdBtX JHHH 

-dBL-MliEHh ( g )  BH ( l )  HdBl/’EHE'I/'H ~X BS ' x  JHHHBWBI/JHOX A g

(e) 0 =  j  +  x-ftz+t a )z  +  z*(sW+vffz +  v)

‘ 0 =  J  +  XV3Z +  XQZ  +  zx z*tD +  SM ffZ  +  zx V
IEHWbAM BJ (z) HHH3BirO(pM JHHH <t HBtf-(l) HAhA JHHHAg Htf 

-BI/3H HdjAx BjraHh9 B'n'MHI/'dHQ HHBWEIMH3X BtfEMHH HAhA lllltl/ 
-Mhhb hhhcIbi/bxMAh HBJmBdhA odBeA jhhh (5) Ba ( 1 ) •hhdi/vJq

(Z ) 0 = 3  +  ‘<3Z +  xdZ  +  Z^D ~r **ffZ  f  zx V
H3BWBIAIH3X JHHHMH£Hh HdJG BH

( 1) xn =  *
H3BWBIMH3X JHHHMHEHh HdjAx HBJxA HBtfHIII 

-OQ dBlTBlBHHirdOOH ‘MHIfflBIi-HX £BdB(J) HAhA JHHHAg 'EHWBdHITI 
-H3X HHHJHIiTnHl/Ag HEBXdBW JHHHMHEHh HdJG HmOg dBli'BXBHH'D'
-dooM HBL’ng xdBra hb 'e'h bM ‘gniro Bxdognxae HHcfmdasx Ag

•4 HTTBHHlfAg BJHM
-HH JH3X BVEXMAh A m  HdBXBa dHg dBk h b jx A  HBIThA JHHHMHEHh 
HdJ6 t ‘HMhVBI/’HXHB BJBXMAh HBl/HAm fl'QSV HEBsdBK JHHHMHEHh 
H d je^ E H W B x A  gnii-OD b jd s  BgsxdEW d u g  bhb Btrd3 A g  EHg HH 
-(J)Hd<tBX yH K A w A  HBJL-Hdag HAhA HEBREW JHHHMH£Hh H d j g

HEVMdVW JHHHMHEHh H dJ6  H l f g H l d V l  HhHHMMH '38 §

'HffBI/'HHS'E' X H B H d B 9 
-H H  BtfXBtfO HXHHOAdAx A g  JHHHXHBHHWHdMDH‘1]' 'HtflfOM gBtfMBD 
HHHEA ‘ HBWdBJEA HXHBHHWHdMDHir JHHHEWBIMH3X ( j )  BtfHSBWHXEH 
mHdHXmBWITB dBI/’BXBHHS'dOOH HBJI/HdB>KBg ‘ HBITHg JHHHArn

( l l )  ‘/V =  V

H H IB  ‘XEdogH HBtrHXHBHHHHdHDH'E' JHHHBWBITJH3X ( j )  B3G Ag

j  3  a
3  0  3

a  3  v
:uVvok A g  'e h h b ito  gn d n yB  HBti'HdBirxHawai/G d o w  jh h h  

-I/Ay HhHHhA HHH3HVHHJHH JHHHdBirA BdJHAo ‘ gndHX^BuAH b j  q 
HHHDHhHHMHH ,B3 BJ V HHHdBI/\LH3W3IC6 IfA fl HhHHdng :£HWBdB)K
-Eg HHdBi^irBMB HgBH H JH fB k  ivBk bithxoA x h b h h w dax3V  Ag

noouivw undiewoas snnnvwvveu3i ynvdgssvv nvvMDdvg nhnmtytf ygj
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f x (a, b) =  Aa Bb -\-D =  0. 
f y (a , b) =  Ba +  Cb +  E =  0.

(8)
A ra p  a Ba b y3rapyBHH KOopAHHaTa^ap AeS (J)apa3 ^h^hh- 

ca, 6y Jjo^Aa ( 8) TeHr;iaMa./iapAaH jjap  6hph TeKHCJiHKAa Tyrpn  
hh3hk HcJioAa KH^aAH Ba H3̂ aHraH (a, b) Hyi^rs y^apHHHr Ke- 
cHinraH HyKTacHAaH n6op3T fiyviaAH. LUyHHHr yqyH : 

1) A r a p  ( 8) TyrpH HH3H ^ a p  y3apo n a p a ^ e A ^  Sy^Maca, hTjHh

Sy^raH ^OAZia arpn hh3hk HeK^aHraH MacocJ)3Aa GnprHHa aHHi  ̂
MapKa3ra ara 6y;i3AH Ba 6y 3o;iAa arpn hh3hkhhht y3H Map-
K83AH 3rpH HH3HK AefiHA3AH.

2) A ra p  AC  —  B2 =  0 6y^ca, (8 ) T y rp n  HH3HK^ap y^apo na- 
pa^^e^b 6 yjiH6 , h k k h  30./1 6 y ^ H u i n  M y M K H H :  a) T y r p H  q n 3HK.iap 
6 n p - 6 n p H  6 n;iaH 6 H p ^ a u i H 0 K e T M a r a H  ^ o ^ A a  a r p n  H H 3Hi<HHHr 
M a p K 33H  6 yjIM3H A H  e K H  T y r p H C H  y H H H r  M 3p K 33H q e K C H 3 y 30K A a  

6y ^ a A H  B 3 6 ) T y r p n  H H s n i ^ a p  6 H p ^ a u i H 6 K e r r s H  ^ o ^ A a  a r p n  

H H 3H K H H H r  c a H O K C H 3 K y n  M a p K 33 î3 p n  6y^3AH  B a  y ^ a p  ( 8 )  T y r -  
p n  H H 3H K ^ iapA3H  HCTa^raHHHH T3UIKHVI KH./I3AH. By 30^A a , H-bHH 

(8) H H 3H K ^ a p  6 n p ^ 3m n 6 K e T r s H A a

BE — DC  =  0 , B D  — A E - 0 , A C - B 2 =  0, (11 ) 

6y sea ( 2 )  TenrviaM S a h ck p h m h h sh th

h h h t y iH H H H  n y ;i 3 ^eM eH T^apn ra  HHc6aT3H M HHop^apnAaH h6o -  
p a r , ACM3K,

eKH
AC  — B2 =f= 0 (9)

(10)
5KH

A B D  
A =  B C E 

D  E  F

A =  0.

JleMaK, Cy *o ;iA a  (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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HH3m<HHHr *a p  6np Hy^TacH wapKa3 po^HHH yfiHafiflH. Xa^H - 
KaT^a, CD  HHHr HXTHepHfi C w pop O HyKTacHHaH yTraH  ^ a p  6n p  
BaTap TeH r HKKHra 6y^HHanH (ih 3 k ;i 124 ). 

H a T H M o n a ,  (2 )  a rp n  h h 3 h k h h h t  M apKa3H  M a B m y A  6 y v i r a H  
* o ;u a ,  H-bHH AC  —  B2 #  0  Sy-araH Aa yHHHr KO opAH H aTa^apn
(8) CHCTeMaHH eMHHi dH^aH
Tonn^aAH  Ba y  ^y fiH A arH n a  A ff 
6yJianH:

BE — D Ca

b =

AC  — B2

B D -A E  
AC  — B'J

(12)
III OKA 124.

LUyHHHr SnviaH, (8 )  ra  
acocaH HKKHHHH TapTHC^H 3rpH HH3HKHHHr M3pK33H KOOpAHH3- 
Ta^ap CouiHAa C y^raH ^o^A a  yHHHr Tenr;i3M3CH SyHAaft SyviaAH:

AXj -f- 2Bxx y x -f- Cy\ -f- 2/ (a, b) =  0,

OyH^a
2/ (a , b) =  Aa2 +  2Bab +  Cb2 +  2Da  +  2Eb +  F.

§ 83. HKKHHMH TAPTHEJ1H 9 rP H  HH3HKKA YPHHM A  
BA HOPMAJlb TEHrJ1AMAJ1APH

<t>apa3 ^H^afi^HK, h k k h h h h  TapTH6;iH arpH HH3HK Sepw^raH 
(>y/iCHH:

Ax 2 +  2 Bxy  +  Cy2 +  2 D x  +  2 Ey +  F  =  0 (1)
it/i CynHHr 6npop M  (xu y , )  Hy^Tacnra ypHHMa yTK33Hm ;io3hm 
f>y^CHH. ByHHHr yuyH  6epH^r3H arpH HH3HKA3 ^a^HTH M  Hy^- 
lara KyiuHH 6y^raH  hhs 6Hpop M '  (x2, y 2) nyi<T3HH o;i3MH3. 
M  mi A T  HyKTa^apAaH yTraH KecyBMH Tj>FpH mh3h^hhht TeHr- 
/IHMaCH

y — vi _  x - x i  
y* -y i  xt—xi '

fKH

y ( 2)
«

(ijv iiu iii. M  Ba M '  Hy^Ta^ap (1 ) arpH HH3HKA3 6y;irsHH ynyH



j

A x  j - f -  2Bx^ y 4 4  CyY -)- 2Dxx 4  2 £ y j  -I-  F  =  0, (3) 

A x 2 -j- 2Bx2 y2 4- Cy2 4  2D x 2 2Ey2 -f- F  =  0. (4 )  

(4 )  AaH (3) aflnpHJica:

a [A  -  A ) + 25 (x 2 y2 -  ■*! .Vi) +  c (y* —y\) +
4  2D  ( x 2 —  x t) 4  2E  ( y 2 —  y tJ =  0. (5 )

H kkh h h h  to m o h ab h

x 2y 2 —  x , y t =  x 2y 2 —  x xyx 4  x 2y , —  x 2y , =

=  x 2( y 2 — yx)  +  y t ( x 2 —  x t )

Sy^raHH ynyH  (5 ) hh CyHAaft 63hhi m y m k h h :

A ( x 2 —  x t ) ( x 2 4  x , )  4  2B x 2 ( y 2 —  y t) +  2 f iy j  ( x 2 —  x , )  +

+  C ( y 2 — y t)  ( y 2 +  y t) 4  2D  ( x 2 —  x t)  +  2E  ( y 2 —  y , ) = j0 ,

eKH
( x 2 —  X j) J A  ( x 2 -j-  X j )  -j- 2Byi  4  2Z )j 4-

4~ ( y a —  y J  [ c  ( y 2 +  y i )  +  2 5 x 2 4  2£f| =  0 ;

6yHAaH
yi — Vi _____  A (x2 4  -ti) ~r -Byx 4  2D
x2 — jci C (y2 4  y i) 4  2fijf2 4  2£

ByHH (2 ) ra KyficaK:

v __v ______ A (xi +  * 0  4  2By 1 4  2D , .
y y ' ~  C(y2 +  yi) +  2Bx2+ 2 £ ( X Xi>' W

B epH ^raH  ( 1 )  a rp n  HH3HKAarn M  Ba M '  Hy^TaAaH yTraH  K e 
cyBHH HH3HKHHHr TeHr^iaMacn u iyH Aan  n S o p a T  6yj\n6, 6 y  T eH r-  
^aMa M  Ba M '  a rp n  HH3H^HHHr i^aepHAa S w ic a A a  y3  KyHHHH 
caK-'iaftAH. M a t^ y M K H ,  M  M' KecyBHH hh3hka3h  arpH h h 3 h k h h h t  
M  Hy^TacHAa ypHHMa ^ o c h ; i  -khjihih y n y H  M '  Hy^TaHH M  H y K 
Tara  neKCH3 HKHH^auiTHpHS Ke^iHui KepaK. B y  ^ o ^ A a ,  ht>hh

s x 2 —> x Xt y 2 y t .

6y^raHAa (6 ) HHHr KypHHHiiiH, ,/iHMHTra yTH^ca

v _ v  _  Ax> 4  Byt 4  D  , __  »
y y * -  Bxx +  Cyt +  E '  "  K }

6y^aAH. ByHH KyHHAarHna C0AAa.rcaiiiTHpHiiJ m y m k h h :
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(Ax,  -j- By, +  D )  x  +  (Bx ,  +  Cyl -(- E) y —

=  Ax\ +  2Bxx yx +  Cy j +  D x  5 -j- Eyx ;

CyHHHr HKKayia TOMOHHra
Dx,  +  Ey, - f  F

hh KymaMH3. By 30 .rc.ua (3 ) ra MyBO(J)HH:

(Ax,  -f- By, +  D )  x  -j- (Bx, -\-C.y, +  E)y  4-

(D x ,  -j- Ey, -f- F )  =  0. (8)

M3^aHraH ypHHMaHHHr TeHr^aMacH rnvHnaH HdopaT. MnKapHJi- 
raH TeHr^aMaHH CHMMeTpnK (f)opMana e3nm MyMKHH. ByHHHr 
yqyH ( 1 ) TeHr^aMaHHHr qan tomohhhh ynnHirn (z )  KoopnnHaTa 
ep^aMH 6n^aH 6np jkhhc^h (JjyHKnnara an^aHtnpaMH3:

A x 2 +  2 Bxy  +  Cy2 +  2 D xz  +  2 Eyz  +  Fz2 =  0,

dynna z =  1 SyjiraHna, aBBa/irn (1 ) TeHr^aMa 30CH./1 dyviann. 
Arap.ua 6y TeHrviaMaHHHr nan tomohhhh ^HC^a^a 2F (x ,  y, z ) 
6n^aH 6e/irH^a6 o^caK, y  ^o-nna:

Fx =  A x t -f- Byx +  D,

F yi =  B x i +  Cyx +  E,

F'Zi = D x x + E y x+ F .

By^apra acocaH ( 8) HHHr .KypHHHiuH dyHnaft dy^iann:

xF'Xi+  yF'y +  zFZx =  0. (9)

3hhh (1 ) 3rpH HH3HKHHHr AI(x ,, y,) Hy^TacHHaH yTraH Hop- 
Ma îHHHr TeHr^aMacHHHTy3aMH3. J/MyMaH M  (x u y,) Hy^TanaH 
yTraH ^ap KaHnan Tyrpn hhshkhhht TeHmaMacn

y —  yl = k ( x  —  x i) ( 10 )

dy.nanH. ypHHMaHHHr k' SypnaK K03(j)$nii.HeHTH yHHHr (8)TeHr- 
viaMacHHaH aHH^aHann:

r / __ __Ax, -f By 1 -f- D
~  Bx, +  Cy, +  E ’

I lopMa^h M  ( x j, y , ) Hy^Tana ypnHMara nepneHHHKy^ap dyji- 
raHH yqyH

u _____1 ____Bx 1 +  Cy, 4- E
K — k' ~  Ax ,+  By, +  D  '
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B y (1 0 ) ra  i^yHH^ca, HopMa^HHHr TeHr^aMacn 

( A x t +  5 y ,  +  D ) ( y —  y , ) —  { B x x +  C y t - f  E) { x  —  x x) =  0  (1 1 )

6y;i3AH.

84. HKKHHMH TAPTHBJIH 9 rP H  MH3HI^HHHr MEKCH3 
y30K J lA U irA H  Hyi^TAJlAPH BA ACHMI1TOTAJ1APH

Oapa3 KH^iaft^HK, h kk h h h h  TapTHC^iH arpH hh3h^  Gepn^raH 
Sv ^ c h h :

A x 2 -j- 2 B x y  - f  C y 2 +  2 Dx  +  2 Ey  +  E  =  0. (1 )

H kk h h h h  TapTHS^iH arpn HH3HKHHHr acHMnTOT3JiapH Ae6 , rnyH- 
Aaft TyrpH H H 3H ^apra aftTH.naAHKH, y jiapAarn  neKCH3 y 3 0 ^ a m -  
raH Hyj^Ta arpn hh3h^  Hy^Ta^apHra neKCH3 HKHH^auiH6 Ke;iaAH. 

ByjiapHH H3̂ am  Ma^caAHAa aHr amaj\
y  =  kx  +  I (2 )

TyFpH HH3HK 6 HjI3H (1 ) HHHr y3apO KeCHUIT3H Hy^TSCHHH TO- 
n3MH3. (2 ) HH (1 ) T3 I^yftCSK,

M x 2 +  2 Nx +  P =  0, (3 )
6yHAa

M  — A +  2Bk +  Ck2,
N  =  (B  +  C k ) l  +  ( D  +  Ek) ,
P = C l 2 +  2 El  +  F.

A ra p  (3 ) TeHr^aMaHHHr H^AH3^apH x u x 2 $apa3  KH.riHHca, (2 ) 
ra  acocaH

y  =  kxx -+- I 
y2 — kx2 +  /

6y^H6 , ( x u y , ) ,  ( x 2, y 2) Hy^Ta^ap aHH^aHaAH.
A ra p  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 x x Ba x 2 
MaB^yM 6y^ca , KecHHiMaftAH Ba arapAa x t =  x 2, y , =  y 2 6y^ca, 
y  ^o^Aa HKKa^ia Hyi^Ta Snp^auiHS, ypHHMa ^och ^  6yviaAH.

3 h ah  neKCH3 y30iyiam raH  Hy^Ta^apHH aHHK^iaHMH3. ByHHHr 
yn yH  ^aHAaft mapT 6H^aa (3 ) TeHrJiaMaHHHr * e n  Sy^MaraHAa 
CHTTa HCKCH3 K3TT3 H^AH3H GyJIHHIHHH 6H^HIU Kep3K. A ^ re6 p 3 - 
A3H M3 i>JiyMKH, 6yHHHr ynyH  (3 ) TeHr^3M3Aa M  =  0 6w ihu ih  
.TC03HM B3 KH(|)OHAHp, gKH:

A  +  2Bk +  Ck2 =  0, (4 )

6yHAaH
k = - B ± Y B > - A C  (5)
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JleMaK, HKKHHHH TapTH6.1H 3rpH HH3HI^HH HCKCH3 y 3 0 ^ a m ra H  
HyKTaAa'KecaAnraH  hkkh flyHa^Hm 6op, ht>hh hkkhhhh T ap ™ 6- 
vih arpH HH3HKHHHr yMyMaH HKKHTa neKCH3 y3o iy iam raH  H y^- 
Ta^apn 6op . A ra p  

M  =  B2 — A C  >  0

6yjica , (1 ) 3rpH hh3hk HKKHTa ^a^H^nS neKCH3 y30KJiamraH 
Hy^Tara s ra  6y;iaAH; arapaa  M  <  0 6y^ca , arpH HH3HKHHHr 
neKCH3 y3 0 ip am raH  Hy^TajiapH MaB^yM 6y^aAH; arapAa M  =  0 
6yvica, 6 y  ^o^iAa HKKa^a neKCH3 ysoK^iamraH Hy^Ta^ap 6np- 
jiam n6 KeTaAH.

A ra p ^ a  (3 ) TeHr^iaMaHHHr HKKa^a h m h 3h HeKCH3^iHKKa aft- 
^aHca, 6y  ^o-iAa M  =  0 Ba A/ =  0, Skh 

A  +  2Bk +  Ck2 =  0, 

(.B  +  Ck) I +  ( D  +  Ek) =  0. 

B y  ^ c w ia  y =  kx 4- I Typpn hh3hkhhhf 3rp n  hh3hk SHJiaH 6np- 
^am raH  HKKHTa neKCH3 y30K^iauiraH Hy^TacH 6y;iaAH, eKH6om - 
Kana aftTraHAa y =  kx -\ -l  srpn  HH3HKKa acHMnTOTa SyjiaAH.
K e fiH H rH  HKKH TeHTJIHKHHHr HKKHHHHCHAaH

1 Ek /
. B +  CT  • <6>

k HHHr ki Ba k2 KHfiMaT^apn (5 ) AaH aHHiyiaHaAH; AeMaK,

/, =  -
D  +  Ek,

/ . =  -

B  + Ckx ' 

D  +  Ek,

2 B  -)- Ck g 

H aTH *aA a , acHMnTOTa TeHr^aMa^apn

y =  k1x  +  li, 

y == k^x 12
6 y^aAH.
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:hhmwXw m nsa BhuJBtfH^XM ‘ gHEB^xXM HBVKEdx-ew hh (9)

•7igvv$g w d vrvd vu  odvs$ ndvvdwdwvng vnwvbc znnnfi 
vgvok hvzvwv£q mvxdvw znnnbmzn'h ndze hh<ib ‘ B tfifok  X g  
‘ MBwa'iT' 'Ht/HBivirXg ^ H ir jo g  b j  y hxbwhhM jh h h  $  bh HtfBiz-^g

C9) f - “  =  M

‘ bdl-hhXM b j  ( 9)  Xg ‘ HXhX HHBJ^Xg

* -  =  Dza u
Btfi/ok X g  ‘b V x b M h M b ^  •HtrHBKi/Xgtoni/'Jog b j  if h x b w h h M j h h h

BtftfOk HBnBKJI/Xg HEBHdBW JHHHMHEHh HdJ6 HH'LB ‘ BtflfOk HBJIfXg 
0 =  O V  —  E & ^odn g  'HU'BdBJcX WBk tif BlTHBJdBJeX q ‘ gHifXg Mhit 
- jo g  BJ if HBwXwX HXBWHHM JHHH yif BtfHBJBdBM BJHXg •H'D'BI/Xg

itD +  g V
va +  v ^

BDHHfHk EBdBtJ) ,}f HXHSHUHCfjCpGOH MBhdXg JHHHdX3WBHir ‘ HBS'hXq

(e )  ‘o =  3 y  +  a  +  t ( y D + a )  ± x { v a  +  v )
: h h m w X w m u ea  BhHJB'n'HHXk h h b w b i/u h d x  (^ )

’ngvwfc nvgriEvndvvr
znnnA ndvvdwdwvng znnnhnenh ndze nvgnwdvui n-hnnynn
‘ HBWatr ‘ HirBXBDdXM HHMHEHh H d iX x  HBJlX HBffHEBMdBW JHHH 
-MHEHh H d jS  HH'IK ‘ HBJxX HB'C'HDBXMXh  HBjmHD3>I JHHHdBIfMHEHh

HdjXx 0 =  3  +  &Q +  xg" B9 0 =  a  +  6g +  XV bwbi/\ih3x f t )
'H'C’BI/'Xg 4<£lfq.BW

HHBHG XBdogH HBlTMHEHh H d jX x  JHHHdxaWBHt? HHq,B ‘ jHHHHHdX MHd

^ 9 3  ndvvdiawvng enrtniinsrth ndse nvgn idvi rihnnyypj gg §



-X9H03J HBJHBtfEH HAhA HHBJtfAg HI/BJKBdBtr HhHHdHg HBXBgOHH 
b j  (t Ba ar bw b i/ jh3x  ( g )  ‘HBwalT ‘ A g  -hhhw Aw  ih h e3 BtiVHBm

( t )  o =  i3 +  6D +  x a ) n  +  ( a  +  6s  +  * v )

HHA ‘ HAhA HHBJtfAg

3  + &D +  xg  =  (rt ‘x )  V

la  +  t g  +  xv =  (* ‘x) y
BffBWBlMH3A A g  ’XBdogH HBtfHArn H0BWBI/UH3X 

JHHHdXSWBHtf HH1 K ‘ JHHHHHdA HHdx3W03J HBJHBfSJ^ 'HlTBI/Ag

(e) 0 =  (* ' x ) g/ y  +  (K 'X )x;
‘ BtfHBJI/Hto EBdBtJ) & ‘X HOWBk HHdBIi’BXBHH'E'doOH HhaAdBJEA ‘ HH9

‘0 =  ( <K « oy ) y^ +  ( 0/C ‘ °x) y

:hb303b b j ( g )  HJBtr(J)BdJBdBH hbjxA  bVicoJc m i i t f o  
bitheA jhhhbxHAh (°<C ‘ °ar) n m o g  dBirBXBHHirdoo>j ‘ ( i s  § ) h'c'eitA^

0 =  (  °<C ‘ ° y )  f z  + I/C ( ‘ ° x )  y s  +

_|_ br( ‘ °x)x/z +  l/D +  l*gZ +  \*V
HniHHHdAM JHHHBNBIi’JHaX ( l )  ‘ BOHHIT 

-H5j EBdB(f) °/C +  l (C =  <t Ba °X +  lX — X HHT.K ‘ BOimdHhAH BJBXMAh

A m  H m o g  dBifBXBHHtrdooH ‘ gBir^BD HHHdBii-rnmrBHAij jH H H dB iA A  
d B jy  ’ HHOfAg °<t bh °x adBirBXBHHirdooH j h h h b x MAh  m jeV hobx  
- dA JHHHHDBxdodHg HBirdBi/dBXBa A g  ‘ h hl-h bithM EBdBcj) ■H'c'BirAg

(Z) j +  xtf =  6
HDBN

-EI/UH3X JHHHdBfdBXBa BWWBk HEJtfAg % HdBIMH9HtlH(j)(f)eO>I MBh 
-d A g  Ba HBJirAg w a ifirB d E H  odB sA  Bl/irak: A ‘ HBOimM EBdBt}) g a tf 
dxawBdBH HhaAdBJEA hh / Ba OBwdBJEA hh q B irdB Jy 'HHOi/vCg

(l) • 0 =  3  +  &3Z +  x q z  +  z6 j  +  txgz  +  zx y
HOBIMBITJHaX JHHHMHEHh HdjG ‘ MHl/HBirHM 

EBdBcJ) -EHWBUOX HHHdxaWBHV JHHHMHEHh HdJG Hl/gHXdBX HhHHM 
-HH ‘ gHHBfOOOB BJ(})Hdq.BX A g  ’HHVe HBJXHB HHHHdA HHdx3W03J 
HBJirAg U-HDOk HBtfHdBIfBXMAH BxdA JHHHdBirdBXBa W dlfVU dB U  
HJBirmHI^BHAH H BJinidag ‘ g a v  HdxaHBH'C' JHHHMHEHh H d jg

H dV lTd iaW YH tr JHHHMHEHh H dJ6 H ITaH ldV J  HhHHMMH 98 §

noow-vw ymdiswoa? eHtJHVWvvenax unvdgaevv nvvM vdvg nhnnwxtf 9 9 5 ;
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If $^3apo nepneHAHKy^ap 6y^raH ^yuiMa AHaMeTp;iap arpH mh- 
3HKHHHT 6 o m  a  h a,M e  t  p ji a-p h 6kh yHHHr y ^ ^ a p n  AeftHJia- 
a u L  By ^ o ^ A a  kk'  +  1 =  0 (nepneHAHKy-iap/iHK rnapTH) Ba 6 yH A a n

*  k k ' = — l, ( 8 )

Gkh 6y (7 ) ra  i^yHH^ca,

A +  B {k  +  k') — C =  0,
CyHAaH

k +  k'  =  - ^ c .  (9 )

(8 ) Ba (9 )  ra  My bocJjhk k Ba k' y m 6 y

k2Jr ^ T T ^ k —  1 =  ° .  (1 0 )

eKH
Bk2 +  ( A - C ) k - B  =  0 (1 1 ) 

KBaApaT TeHr^iaMaHHHr H^AH3Jiapn Sy^iaAH.
By TeHraaMaAa

( A -  C )2 +  4B 2
^aM aBa^T ho^ia3h KaTTa 6y;iraHH y n y H ,  ("11) TeHr^iaMaHHHr vu\- 
AH3^apn ^ai^HKHH Ba ^ap  xh ;i Sy^aAH. By acs M3pK33/iH arpH 
HH3HKHHHT HKKHT3 ^a^H^HA y^H 6op.7IHrHHH KypC3T3AH.

M apKa3H  SynM araH  arpH h h s h k h h h t  ^aMMa AHaMeTp^iapn 
y 3 a p o  n a p a ^ e ^ ib  6y^raH H  y n y H ,  SyHAaft  a rp n  MH3HKHHHr K ym *  
Ma AnaM eTp^apH  6y^MaftAH. B yH A a fl  arpH  HH3HKHHHr e;iPH3 
6nprHHa yi^H 6yJiaAH Ba y  T e r H iM H  n a p a ^ ^ e ^ b  B aT ap ^ap ra  n e p -  
neH A H K y^ap  6yviaAH. n e p n e H A H K y ^ a p ^ H K  m a p ™  Sy f iHna 
1 +  kk'  =  0 eKH SyHAaH

Ckh ( 6' )  r a  acocaH

By (4 ) ra i^yHH^ca, MapK33CH3 arpa hhshkhhht yi^H yqyH  
TeHr^I3M3 >{OCH^I 6y^3AH .

M u c o ^  1. S rpH  MH3HKHHHT TeHT^I3M3CH 6epH^r3H:

x 2 —  2xy - f  y 2 +  y  —  1 = 0

ByHHHr x  +  2 y  =  0 TyrpH  h h 3h k k 3 n spa^ .ae^b  6 y ;ira H  B3T3p- 
^ 3 p r3  HHcCaTaH KyUJMa AH3MeTpHHHHr TeHT^I3M3CH TOnH^ICHH.
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Barap^apHHHr SypHaK K03d)(|>HUHeHTH k = ----- --- 6y;iraHH

ynyH  6 y ;iap ra  ^ yu m a  AHaMeTpHHHr TeHr^aMacn

~T fy'f A x> y)— \ - f ’A x iy) =  Q

Oy^a^H. BepH^raH M H aviAa:

f  ’x (x , y) =  x ~ y ,

f y ( x , v )  =  —  x + y  +  4r  

6x  —  6 y  —  1 = 0 .  

M h c o j  2. y u i6 y  arpn  MH3Hi^HHHr dorn AnaMeTp^apn t o -  
iihvichh: 

5x 2 —  4 x y  +  y 2 —  2 =  0. 

f x {x,  y)  =  5 x  — 2y;  / ' ( * ,  y )  =  —  2x  +  y ;  

5a; —  2y +  ft ( — 2a: +  y )  =  0, (A)  
OyHHHr SypnaK KoscJjcfjHU.HeHTH

5 — 2k
ft ' = k •

3 rp n  MH3 H KHHHr 6 o m  A H a M eT p n  y 3HHH H K K H ra  S y jia A H ra H  Ba- 
Tap^apra nepneHAHKyjiHp 6 y ;ira H H  y n y H

1 +  ft f t '  =  0  6kh  1 + •  ft =  0  eKH ft2 —  2k —  1 =  0, 

CyHAaH

ft, =  1 + 1 / 2 ,  ft2 = l - l / ~ 2 ,

AeMaK, 6oui AHaMeipyiapHHHr TeHr^aMa^apn (Sy^ap A ra jjy- 
flH^ca):

( 3 - 2 K ^ ) ; x - ( l - V ~ 2 ) y  =  0,

(3 +  2 V~2) * - ( l  + V ~ 2 ) y  =  0.
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‘ d o d H g  H H IB  ‘ eH W ^ffnxdBJE X  HHHdBirniHirBHXH JHHHHdBIi>lX BXBHHl/ 

-dO O H  HBITHQ HITBDMeW HIHdHXmBtfBOTrOD BHK HHBWBITJH3 X X g

H Z  mndnimvvvQQoa nrjruvtvvvznax smniinenh ndse nvsvxdvyj 'gg §

K>



(9 ) • -3 K V 9 =  1&D +  lxgZ  + ’ { * V

:Htfei/,A g
ehHJB'C'HHXM HmHHHdAjI JHHHB WBL'JH3X ( l )  HAhA JHHHAfTJ

( g )  • -DV~ za- — =  (q lv )  fz

I1M3

D V ~ 7 . f i ________  _

JJV — Jz.9 + i3V + 30 az — DzO

=  J  H---------------3V — iQ-------------= (a  lv )  fz
309 -  z3V + 309 -  DzO ’

iBOfHHAM HdBI/’B'D'OCfjH JHHHdBI/’A  HJB'C 
-t|)BdJBdBU-28 HBJi-5 BJHHdA JHHH q  Ba V  HJBtfHA9 d B jy  •H'C'BI/Ag

(tO J  +  q3 +  V ( j  =  ( q ‘v ) f
‘ MBDirO BJdOgHiq.G HH

( Z )  ‘ gwraAM hh j  +  q g  +  v q  b jh h o w o x  bitbmmh JHHHAg ’ HtTBi/’Ag

0 =  qz  +  v q  +  zqo  +  qvgz  +  zv y
Btrjoh A g 'eHWBniAM HHdBi/A BdJHAo ‘ gndnx

-IJBu Am BJ q  HHHOHhHHHMH B3 BJ V  HHHOHhHHdHg HBtfdBI/’A g

‘0 =  3  +  q j +  vg
“o =  o  +  qg + W

IHlTG HBJHBI/’MhHB HBI/’Hg BW3X 
-OHD A g m A  HdBI/’BXBHH'C'dOOJI q  Ba V  JHHHMHEHh HdjG HI/’EBxdBW 
HBD03B BJ (g )  HJB'Cc{)BdJBdBn HBJxA dBBBdBg HBI/’Hg JHHHAU]

<Z) 'J  +  Q3Z +  VQZ +  zQD +  qvgz +  zv V  =  (<? ‘®)/S
BtTHAg

(0 ‘o =  {q *») fz +  l/ o  +  l*az +  \xv
HOBWBI/UHaX

JHHHA BVlCOk HBJL-Ag BlTHraOg dBI/’BXBHH'E'dOOH HEBMdBW JHHH 
-toHEHh HdJG HirgHXdBX HhHHMHH MHtJjOaAw BJC|)BdJBdBU HBJX^

rnH dH im virvtrt/O D  
HHHDVWV1TJH3X JHHHMHEHh HdJ6 HITEVMdVW ’98 §

I'i. mifl Y>r7- n/> r? y

noowLVYt yndiawoas ^muvwvvzHaj. unvdgazvv nvbxvd vg  nhHirxutf ozr;
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co s2 a —  sin2 a =  cos 2 a, 2 sin a cos a =  sin 2 a

6 y ^ ra H H  y n y H
A t —  Ci =  (A — C ) cos 2 a +  2 5  sin 2 a,

5 t =  5  (c o s2 a —  sin2 a) —  — C ) cos a sin a, (12)
6kh

5 , =  5  cos 2a — ( ^  —  C ) sin 2 a, (13)

Skh

\B\ —  45 2 cos2 2a —  4 5  (A  —  C ) sin 2a cos 2a

-|-(v4 —  <?)2 sin2 2a, (14)

(A ,  —  C , )2 — (A — C )2 co s2 2a -j- 4 5 (A  —  C ) sin 2acos 2a -f-

- f  4 5 2 sin2 2a; (15)

(14) Ba (15 ) hh KymraHAa

(A  j —  Cj ) 2+  4 5 2 =  (A  -  C )2+  4 5 2. / 6' ‘ r

CyHrrH H(j)OAaAaH ( H )  HHHr KBaAparaHH afiHpnS o;iaMH3:

(A ,  -  Ci-)2- — (^ i  +  C i)2 +  4 5 2 =  ( A -  C )2 —  (A  +  C )2 +  AB2, 
eKH

-  4A1C1 +  4 5 2 =  -  AAC +  AB2 ,

eKH
B \ -  A xCx =  5 2 — AC. (16)

"EaiKapH/iraH a^MauiTHpHin My^HM xocca ra  araAHp. .X^n^aT- 
Aa, (6) TeHr^aMa, T y rp H 6 yp H aoH  KoopAHHaTa;iapAa 6 a *a p H ;i-  
raH (7 ) a^MamrapHin HaTHJKacHAa (10) ra KQ.m6, ^aMOH y3 Ky- 
pHHHiuHHH caK-'iaAH; (6 ) TeHr.iaMaHHHr Man TOMOHHAarH x x Ba 
y 4 ra HHc6aTaH Ty3H;iraH 6np >khhc^h hkkhhhh Aapa*a^H  Kyn 
^aA^iH xyAAH myHra yxm am  x  Ba y  ra HHcSaTaH Ty3H;iraH
(10) HHHr nan TOMOHHAarn Kyn^aA^iHra aft^aHAH. Hkkhhhh t o - 

MOHAaH (11) Ba (16) ra MyBO(pH:<.

A +  C Ba B2- A C  (17 )

H (})O A a^ a p  (})o p M a  Ba M H iy io p  JKH^aTAaH v 3h h h  c a ^ a C  k o - ia h ;  
yM yM a H  S y H A a ft  x o c c a r a  a r a  C y ^ ra H  jja^H TH  K a 6 n H(J)OAa^apHH 
H H B a p n a H T  AeftH J iaAH . I l ly H H H r  y q y H  H 7) _ H (j )o i ia j ia p H  

’ Ax\ -j- <lB x l y x -+- o y j  5np mThhcjih K y n  ^aA ^ H rH H H H r (7 ) an-
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MaiuTHpHw 6yfiH4a HHBapnaHTH fl.enn./ia;iH. a f Sypnarn  xo3npra- 
' Ha 6mjx& HXTHepHH 3ah. 9 h ah  yHHHr KHHMaTHHH myHAaft kh- 

j ih 6 aHHK^aflMH3KH, (1 0 ) TeHrviaMaHHHr ( x y )  ah %aAU flyt; 6y ji- 
chh. B y  sea (13 ) ra  acocaH

B t =  B cos 2a —  - j - ( A  — C) sin 2a = 0  

Sy^raH iia , eKH

t g ^  =  ^  ( ,8)

CyviraH ){o;i,na MyMKHH. B y  nor^a  (1 0 ) TeHr^aMaHHHr KypnHn- 
uih 6yHAaH 6y^aAn: y

A,x-  C i r  =  • (19 )

Hkkhhhh TOMOHAaH B, =  0  6yviraHjxa (1 6 ) HHHr KypHHnmn 6yH- 
A.aft Gy^ann:

—  A l Cx — B2 —  AC,
€ kh

A 1Ci = A C ‘— B 2 . (20)

(1 1 ) On-ian (2 0 ) ra acocaH (1 9 ) TeHr^aMaHHHr A t Ba C , k o s^)-
4)nuneHT^apn yrnSy h k k h h h h  Aapa>Ka.aH TeHr-iaMaHHHr h^ a h 3- 
•napnaaH nfiopaT:

t2 -  (A +  C ) t  +  (AC -  B2) =  0,
AeMOK,

A i a  +  c + V I a T  4 (A C — B>) _

_ A +  C + V  A* +  2AC + Q ~  iAC + 4B"- 
~  2 ~

A +  C  + y A2 -  2AC +  a  +  452
2 ~

A + C +  V { A  -  C)2 +  4B2 ^  A +  C -  V ( A -  C) 2 +  4 B‘
2 ; --------------------------------- 2 •

lUyHHHr 6n;iaii HaTHwaAa MapKa3^in srpn  HH3HKHHHr 3Hr 
conaa £ kh k u i i o i i h k  TeHr-iaMacHHHHr K03(ji(})Hu,HeHT^apH yu i- 
6 y  4>opMy^a^ap Ch^ uh aHHK^iaHaAn:

=  - Ip (A  +  C +  V ( A  - C ) *  +  4 5 '), 

C . - 4 - ^  +  C -  V T 4 = c ? +  « * ) .

18— 186

(21 )

■X
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,rt C ve' '

§  87. M APKA3JlH/9rPH MH3HKHHHT KAHOHHK 
TEHrJIAMACHHH TEKIUHPHLU

S^TraH naparpa4>ra MyBo^H^ MapKa3^n arpn hhshkhhht Ka-
HOHHK TeHr^iaMacH

A ^ i - c y ^ ,  ^  ( 1 )

6yHA.a
M  =  B 2 — AC. (2 )

3 h a h  (1 )  TeHr^iaMaHHHr ^aHAaft srpH  HH3HK H(})OAa k h jih ju h - 

hh TeKiiiHpaM H3. Y  TeHr/iaM3HHHr HKKa^ia to m o h h h h  -jy  ra  6y^i- 

raHAa

^ x 2 +  C- ' ~ y 2= \  (3 )  

6y^aaH. By Tenr^aMaHHHr reoMeTpHK MatHOCH yHHHr K03(f)4)H- 
HHeHTJiapnra 6or;iHi<AHp. IllyHHHr 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 B a 2 )A l> 0 .  
3 h t aBBa^ 6hphhhh ^o^hh TeKmnpaMH3, ht>hh 

M  =  B 2- A C <  0 (4 )

Sy^cHH. YTraH  naparpacj)Aa yu iSy hkkh MyHOcaSaT MH^apH^raH
3Ah :

A x +  C, =  A  +  C, (5 ) 

A lC i =  A C - B 2. ( 6)

(4 ) ra acocaH
A C  >  B \

6y sea A  Ba C  Hmopa^apHHUHr 6np xii^i^HrnHH KypcaTaAH. (4) 
ra MybocJ)hk (6) AaH

A tC t >  0,

Cy sea A t Ba C t Huiopa^apHHHHr 6np x h ^ h th h h  KypcaTaAH. 
IllyHHHr ynyH A t +  Ct Ba A +  C  HHrHHAH^apn ^aM 6np xhji 
HuiopacH 6y^aAH. Hkkhhhh tom oha3h (5 ) ra acocaH 6y hhphh- 
AH^iap y 33po TeHr Sy^rsHH ynyH-. A, C, A x 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, 3r 3p:



§ 87. MapK.a3AU szpu hu3W$huhz TcmAa.uacuHu Tentuuputu 275

а ) j 4 - A < 0  6y^ca , ht>hh A  Ba A HHHr Hiuopa^apH ^ap  xh ;i 
GyJica, y  3o;iAa (4 ) ra  acocaH 

^ > 0 ,  ^ > 0 .

LUyHHHr y n y H
A iM ____1_ CJM _  _1_

A ~~ a2 ’ A_ b*

4)apa3 i-jhjihhcs, (3 ) TeHr^aMaHHHr KypHHHuiH KyfiHAarHHa Gy- 
.naAH:

£ + - £ “ i- <7>

B y  aca jipHM yi^ iapH  a Ba b p,an HGopaT Cy.nr3H s jijiw ich h  
Hdj)OAa KH^aAH, 

б )  , 4-A >  0 Cyvics, ht>hh A  Ba A HHHr nm opa^apH  6np x h a  
C y^ca , y  3o;iA3 (4 ) ra  acocaH

^ < 0 ,  ^ < 0 .

LUyHHHr y n y H  6 y  x o ; iA a

A,M  _ _ ____ 1_ C!M _ ____1_
A —  a2 A —  62

cf)apa3 KH^iHHca, ( 3 )  TeHr^iaMaHHHr k v p h h h h i h  ^y fiHAarHMa Cy^aAHr

x 2 y2 , ,  .. x 2 , y2 ,
— S ~ i r =  eKH — +  ^ -  =  - 1 .  (8 ).

B y  TeH r^aM aA a a: Ba y  KaHAafi ^a^HKHfi ^HfiMaTra s ra  Gyvis 
o^MaflAH. LUyHHHr y q y H  y  m  a b j( y  m 3 ^ ; i h h c h h  h $ o a 3 k h î3a h „ 

3HAH M  HH M yc63T  (j)3p33 KH;I3MH3‘-

M  =  B 2 —  A C >  0. (9 )  

B y  ^o^Aa (6 ) rs  acocaH j41C 1< 0 ,  a-bHH A t Ba Ct HHHr hh io- 
pa^apn ^ap x h ; i 6y;iaAH. LUyHHHr ynyH Cy ,^o^A3

A ,M _____1_ CiM  _  _  1
A — a2 ' A V b2

i|>apa3 kh^hhi MyMKHH. B y  ^o^Aa (3 ) TeHr.i3M3HHHr KypHHHuiH 
KyfiHAarHH3 Gy-naAH:



276 H k k u h v u  dapc.0Ka.M i a A e e 6 p a u K  T e m A a M a H u m  eeoMerpuK u a w o c u

—-----h-4- n l I
-

Skh

1.

=  ± L

By sea h p h m yi^apH a Ba b ash H6opaT 6y;i|̂ H rnnepSo^aHH 
H(})OAa muiajiu.

1UH

iTpmM h c o j i . K y flH ^a i'H  TeHr^aM aHHHr reoM eTpH K  Ma-bHOCHHH 
TeKu inpH d, yHHHr k 3h o h h k  TeH r^aM acH  Ty3H^iCHH:

5x2 +  4xy +  8y2 — 32x — 56y +  80 =  0.

3rpn  qH3HKHHHr >k h h c h h h  aHH^Jiaiu y n y H  A Ba Af HH 3$H- 
co6;iamra T y rp n  Ke^aAH:

5 2 - 1 6

2 8 — 28 

- 1 6 - 2 8  80

-  1296, A • A <  0.

M  =  B2 — AC =  4 — 5- 8 =  — 36 <0.

JJeMaK, Sepa^raH  TeHwaM a ^a^H^HS 3^^nncAaH HdopaT. yHHHr 
K3H0HHK TeHT^iaMaCHHHHr KypHHHHIH:

A ix* +  Ct y2 =  -^ - ,

A ^ - ^ - l A  +  C  +  V i A - C f  +  AB2 ] =

=  4-[5 +  8 +  /  (5-8)s +  4-22 ] =9;

C i-- \ - [ A + C - V { A - C ) 2 +  4B2 } =

=  4- [5 +  8-1/(5 — 8)2 +  4-22 ] =  4;

A
M

— 1-96 
- 3 6  :

= 36.

XleM aK, a^^H ncH H H r k 3h o h h k  TeH r^aM acH

9x2 +  4y2 =  36,
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V

§ 88. M APKA3CH3 9 rP H  MH3HI<HHHr T E H n i AMACHHH 
CO flM JlAU ITHPHLU

3 rp n  HH3HKHHHr MapKa3H HeKCH3 y30KAa 6y^raH  *o ;iA a

M  =  B2 —  AC  =  0 €kh AC =  B 2 (1 )

6y^aAH. H kkhhhh TapTHS^H arpn HH3HKHHHr yMyMHft TeHr.ua- 
MacHHH o;ih6 yHHHr HKKa^a tom ohhhh A ra  KynanTnpaMH3:

A 2x 2 +  2ABxy  +  ACy2 +  A (2Dx  +  2Ey +  F )  =  0,

5 k h  (1 )  r a  acocaH :

(Ax +  By)2 +  A  (2 Dx  +  2Ey +  F )  =  0- (2 )

TeHMaMaHH coAAajiauiTHpHin Mai^caAH 6 hji3h KoopAHHaTa 
y^^apHHHHr fiyHa^Hm^apHHH y3rapTHpaMH3, MacaviaH, yHH 6n- 
pop a 6ypnaKKa afl^aHTHpaMH3. B y  ^o^A a  a^MauiTHpHm (f)op- 
My.na.iapH KyfiHAarnna 6y.iaAH:

x =  xx cos a —  y , sin a, j 

y =  xt sin a +  y , cos  a. J 

B y.iap  (2 ) ra Kynn^ca:

\A cos a — y j sin a ) +  B (xx sin a - f  y , cos  a) |2 _|_

+  A [2 D  (x t cos a —  y , sin a) -)- 2E(xt sin a 4 - y t cos a ) - f  p ]  =  0, 

Okh

[ (^4 cos a - f  B sin a) x ,  - f  (B cos a —  A sin a) y , J2 - f

+  A [2 (D  cos  a - f  E  sin a ) xt -f-

+  2 (E cos a —  D  sin a ) y , - f  F ]  =  0. (4 )

Xo3Hprana a HXTnepnn 6ypnaK s a h . 3 hah  yHHHr KHfiMaraHn 
iuyHAaft aHHK^afiMH3KH,

A cos a - f  B sin a =  0

Okh

tg a =  — jf (5)

fiJ/^CHH. ByHH 3T3TH6opra o .ih 6,
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N  — (B cos a — A sin a )2 
P  — A { D  cos a - f  E  sin a) 
Q =  A ( E cos a —  D  sin a) 
R  =  AF

(6)

<J)apa3 KH^HHca, (4 ) TemviaMaHHHr KypHHHuiH gyHAaft gy/iaAH: 

Ny21 + 2 Pxl + 2 Qyl +  R =  0.

(5 ) ra  acocaH tg a  Mai>./iyM gyaraHH ynyH  yHHHr epAaMH gn;iaH 
^aMaBa^T (6) AarH sin a Ba cos a hh aHHK^iam MyMKHH. ,H,eMaK 
(7 ) HHHr >$aMMa Koa^tfwuHeHiviapH Ma-b^yM gy;iaAH.

(7 ) TeHr^iaMaHH HHa coAAa^auiTHpHui MaKcaAH Sn^aH K oop- 
AHHaTa^ap Soluhhh gnpop  (a, b)  HyKTara KyMHpaMH3. B y  ^ o ;i-  
Aa a^M am rapHui (JjopMy^a^apH

xx =  x  +  a, y , =  y  +  b
gy^aAH Ba (7 ) HHHr KypHHHuiH

N ( y  +  b f  +  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,

N b + Q  =  0, Nb2 +  2Pa +  2Qb +  R =  0 

gy^CHH. B y  aca 

& =  - - $ *  *a JT  + 2 P a - ^ -  +  /? =  0

£ kh

Q* — NR2PNa — Q2 -f- NR — 0 6kh  a — 2PN

CyaraH  ){OJiAa MyMKHH. By norAa (8 ) hhht KypHHHuiH gyHAaft 
gy^aAH :

Ny 2 +  2Px =  0 6kh y2 =  - 2 - £ - x ,  (9 )

6 kh

4>apa3 i^H^HHca,

- 4 - '
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y2 =  2px (10 ) 

Oy/iaflH B a 6y  n a p a 6 o J i 3 H H  Hcjx)Aa kh^i3ah. 
p  HHHr KHHM3THHH aH H ^jiam  y q y H  (5 )  A3H s in  a Ba c o s  a 

HHHr K H H M aivjapH H H  aHHK^iauira T y r p n  K e;iaAH . ByHHHr yu yH  

(5 )  HH
sin a A sin a cos a 

--------  = ------TT eKHB — A a

k 3Ch e3H6, yHA3H y m 6 y  jjo cH ^ a  nponopuHHHH Ty33MH3:

sin a __ cos a __ Y  s in2 a +  cos2 a __ 1

- A  B y  A? + B2 y A 2 +  B* •

Jl,eM3K 
— A B  „ , v 

Sin a = - — = r ,  COS a =  —   . (1 1 )
/  X 2 +  B2 y  A'2 + B2

( 6 )  ra  M y B o ^ n ^
p _  ABD — A2E

y  a 2 + b 3

n = ( - ^ ± A
A-  +

/ieMaK

N  =  (  - A* +  =  A 2 +  B\
A2 +  B2 )

P  _  A ( A E -  BD) f  A*(AE  —  BD)'1
P  hi  / , r>ox , / •  i n  — FT ;  1/N  (y42 +  £ 2) / . 4 2-j- £ 2 V  ( A2 +  B‘ )1

v ;A2 (A2E2 —  2ABDE +  B W 2) 
(4 2 +  B2) 3

A2(A2E2 -  -2ABDE +  ACD2) 
(A2 +  A c y

/
( -  AE2 +  2BDE -  CD2) /  A

(4 +  C)f “ 1/ (A +  C)3 ;

■lyiiKH B~ — .4C =  0 6y^raHA3 A =  — j4 £ 2 +  2B D E  —  CD 2 6y- 
H3THJK3A3

(-4 +  C)» ( 12)
/<2 =- A C  SyviraHH ynyH A bs C  HHHr nu iopa^spn  6np xh ;i 

fiy/MAH. A HHHT HUI0p3CHHH ^3M3BaKT MycSaT KH^HHI MyMKHH. 
IJ ly i iHHr yw yH  (A  - f  C)  hh M ycS aT  4)apa3 ^h ; ih 6  6y^3AH . H k -
KMH'IH T0M0HA3H
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A =  —  AE 2 +  2B D E -  CD 2 =  — (AE 2 +  CD 2 — 2BDE) =  

=  -  (AE 2 +  C D 2 -  2£>£ ] / A C )  =  —  [E  V~A —  £> Y C  )2 <  0.

IllyH H H r y n y H  napa6o;i3H H H r a h ck p h m h h sh th  ^aM aBa^T m sh- 
(J)Hft 6y;ia/iH Ba pa£HKa;i ocTH ^a M y c 6 a r  c o h  SyjiaAH . H eM aK , 
p  — ^aM aBa^T Ba M yc 6aT coH ^aH  H fiopaT . 

IllyH H H r  Sn^aH , 6y  6o 6/iarH TeKuiHpHuiHHHr HaTHJKacHHH 
y m 6y  >Ka/iBa^i Sn^aH  TacBH pjiam  m ym khh:

M  <  0 Af >  0 M  =  0

A =£ 0
A-b. <  0 sj ij ih iic

ranep6oJia napa6ojia

(A-\  >  0 MaBj^yM sjijinnc

A = 0

HKKHTa 6Hp-6HpH- 
HH KeCyBHH MaB- 

>;yM Typpn <i h 3h k

HKKHTa 6np- 
6 h p h h h  K e c y B -  

■UI ^a^HI<HH 

TyFpH HH3HK

HKKHTa napa;i- 

Jie;ib TyFpH 

MH3HK

Ax 2 +  2 Bxy +  C y2 +  2 Dx +  2Ey +  F  =  0, 

A B D 
A =  B C E  

D  E  F  

M  =  B 2 —  AC.

C a B O jijiap  Ba M a c a jia jia p

288. K oopA H H aTa  y i^ a p H H H  napa^iJie^b a^MauiTHpHm HaTH- 
HtaCHAa HKKHHHH T3pTH6^IH arpH  HH3H^ TCHrJiaMaCHHHHr K03(J)- 
(})HHHeHTJiapH KaHAaft y3rapa,a.H?

289. H k k h h h h  TapTH6^iH arpH  h h 3 h k h h h t MapK33H K o o p jiH - 
H3T3^ap Sou iH Aa S y^ rsH A a  TeHr^3M3CHHHHr KypHHHuiH ^aH/iaii 
Cy^aAH?

290. H kkhhhh TapTH6;iH arpH HH3HKHHHr MapKa3H 6y^HUiH 
ynyH ^ n a a f i  iuapT MaBacyA?

291. Hkkhhhh TapTHS^H arpn hh3hkhhht MapK33H KaHjiafl 
TonHJiaAH ?

292. yui6y arpn hh3hkhhht M3pK33H toiih.7ichh:

x2 +  y 2 +  6 x  —  4 y —  3 =  0.
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2 §3 . y rn C y  a rp n  m h3h k h h h f  MapKa3H t o h h ^ c h h :

3 x 2 4  1 O xy  +  7 y2 4  Ax +  2 y  +  1 =  0.

29 4 . y in S y  arpn.HH3HKHHHr M apKa3H t o i ih îc h h  :

2x 2 —  3 x y  —  y 2 4  3 x  4  2y =  0.

295. y iu 6 y  a rp n  HH3HKHHHr MapK33H t o iih j ic h h :

9 x 2 —  6xy  4  4 x  4  3 y  4  10 =  0.

296. H k k h h h h  T a p ™ 6 ^ H  a rp n  h h 3h k  AHaMeTpHHHHr T eH r^ a - 
MacH KaHAafl Ty3H.aaAH?

297. 9 r p n  HH3HKHHHr TeH r^aM acH

y 2 —  4 x y  —  4 x  +  3 =  0.

ByH H H r 6x  —  5 y  +  3 =  0 Tyrp H  hh3hkk3 napaji.ne.nb S y^ raH  
B aTap ;iapra  HHc6aTaH AHaMeTpHHHHr Ba 6y  AH aM eTpra  Kyu iM a 
6 ynrm  hkkh h h h  AHaMeTpHHHHr Tenr^aM acH  to h h jic h h .

298. 3 r p n  HH3HKHHHr TeHnnaMacH SepHJiraH:

3 x 2 4  2 x y  4  2 y 2 +  3 x  —  4 y  =  0.

A ra p  gyHHHr AnaMeTp;iapHAaH 6 h ph  x  4  2 y  —  2 =  0 6yjica , 
yHHHr 6 y  AHaMeTpra HHcSaTaH ^yuiMa dyviraH AnaMeTpHHHHr 
TeHr^aMacH ^aHAafl 6y;iaAH?

299. 3 r p n  HH3HKHHHr TeHr^iaM acn 6 ep H ;ifa H :

y 2 — 4 x y  — 4 x  + [3  -  0.

ByHHHr K00pAHHaTa^iap SouiHAaH yTraH AHaMeTpHHHHr Ba 6 y  
AH aM eTpra HHcSaTaH tjyu iM a 6y/iraH  AHaMeTpHHHHr TeH r^aM acH  
TOnH^ICHH.

300. 3 r p n  HH3HKHHHr TeHr-naMacH 6epH ^raH :

y 2 —  2 x y  4  3 x 2 4  2 y  —  4 x  —  3 =  0.

B yH H H r (1 , 0 ) H y^TaAaH  yTraH  AHaMeTpHHHHr Ba yH ra  KyuiM a 
SyjiraH  AHaMeTpHHHHr TeHnnaMacn Ty3H^icHH.

301. 3 r p n  HH3HKHHHf TeH r^aM acH  6epH ^ raH :

4 x 2 4  2 x y  —  y 2 4  6x  4  2 y  4  3 =  0.

ByHHHr opAHHaTa yi^Hra napa.zi.7ie.7ib SyTiraH BaTap;iapr a HHcCa
TaH KyuiMa AHaM eTpn t o h h ^ c h h .

302. K y ftH A arn  TeH r^aM a^apH H H r reoM eTpH K  Ma-bHo^apH
aHHK-'iaHCHH:

1) x 2 —  x y  4  y 2 —  3 x  —  3 y  =  0.

2 ) y 2 —  2 x y  - f  2 x  —  y  4  2 =  0.
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4) x 2 —  4 x y - f-4 y 2 +  2x — 2y — l =  0.

5) 5x2 4- 4xy +  2y2 —  2x — 4y —  1 =  0.

6) 8x2 -  12jcy +  3y2 +  2x -  4y —  1 =  0

7) x'2—  2xy +  y 2 —  3 *  +  3y +  2 =  0.

8) x 2 —  4xy +  4 y2 +  2x —  2y —  1 = 0 .

303. m HHHr KHHMa™  KaHAaft 6y;iraH ,aa

2x2 +  mxy —  3 y 2 —  4 x  -j- 9y  —  6 =  0

TemviaMa HKKHTa Typpn mh3hkhh H(|)OAa

304. m HHHr khhm3th i^aHAafl Gy^raHjia

T em viaM a napaG o^aH H  H(f)o,a.a KH.aa/m?
305. K y flH A a rH  arpH  HH3HK-TapHHHr TeH r^aM a^apn  3Hr c o flA a  

30/ira Ke^THpH^CHH:

1) 5a:2 4- 4xy +  8y s -  32a: -  56y +  80 =  0.

2) 16x2 -  24xy +  9y2 +  IOjc - 7 0 y  +  75 =  0.

3) 5x2+  12*y — 22a: — l l y  — 19 =  0.

4) 3y2 +  12a : +  5y — 7 =  0.

5) 5 x 2 - f  4A:y +  2y2 4- 2x -  4y  —  1 =  0.

6) 4y2 -  4xy +  a:2 +  6y — 2a: +  2 =  0.

7 ) x 2 —  xy  -f- y 2 +  2a: —  4y =  0.

8) a:2 4- 2xy 4- y 2 —  2a: 4- y =  0,

306. F lapaSo^aH H H r TeHnaaM acH

a:2 4- 2my2 —  x  4- y =  0

E yH H H T yK H  aHHK-'iaHCHH.
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§ 89. <DA30flArH Hyf^TAHHHr KOOPflHHATAJlAPH

1. KHTo6HHHr Ghphhhh Sy/iHMHAa TeKHC^HKAarn iu aK ^ap  
6w^aH Maiupyji 6y;iraH 3Ahk. 9 h a h  6y h k k h h h h  6y;iHMHAa ^aM-

Z

111 an a 125.

mb 6^ ;iaoapH  6n;iaH 6np TeKHcviHKKa JKofi^ama 0/iMafi.a.HraH 
tuaK/uiap 6H^aH 6kh (J)a30 maK;i/iapH 6H^aH Maiupyji 6y^aMH3.
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'HlZ'BI/'HHSir Hinog dBirBXBHHtrdOOH —  BX^Ah Q  B3 

HdBI/kA BXBHHirdOOH — deirJlHSHh HBJirAg raook  HB'C'HHBJinH03H 
OdBeA; JHHHdBIfA Ba HdEraHI/DHMaX BXBHHtfdOOH —  dBirHHirOH>I3X 
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BJdBifAg Ba xegoAw HdBi/'niHi/'BHAij z q  '6 q  lx o  BtfdBL*5iH£Hh Ag 
"(SSI iraem ) HHDirAg dBiz-kHEHh HBjiz-Ag irHook HBtfHHEjniHoaH odBe^ 
JHHHdBI/,HHI/'0HH3X Ag — ZO ‘^O ‘xO  iSHWBEBHxA HHdBi;HHl/DH>I0X 
2 0 ^  ‘z o *  '6 o x  HBjirAg dBirAMHlTH^udaH odBeA Ba HBjninoan 
bitbxMAh o  dodng HHHd"ng-dHg BtroeBcf) :HAhA mBiAHHB HHHHdA 
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-MHHB HHHHdA JHHHBXKAH HJBtroeBCj) ITBaaB JHS HAhA JHHHAm

HAhA
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683 (Ivvtsnhnaodu -gg §



HMHXh ‘ hhhnAw mndninAx Mhehii dBifAHHtmandau etotoA HBffex 
-MAh A HAhA raBirkHHE HHHDKHHHaodu hjbITMA jhhhbxMAh y

•HtZ'BI/Hga'E' „ H 3 B H l l H 3 0 d u  H I T M B h

- d A g  H d i A x  h j b I t M A  txx  j h h h b x M A h  y u bxMAh ,y  Ba 
HB’BraHalf nMA K H t i M a o d u  txx B'u'irok A g  •HtfBmBdhA bITbaMAh 
, y  d o d n g  HBirng ,xx HJHi/Bk A ‘bdithebhxA mhi/dh>i3x gHiz-HM 
dBirAMHlTHaudau b j txx hbvbxMAh y  d B jy  -(62j  tfXEin) HHDifAg 
MnEHh HdjAx HBJL-Ag BJ€ BJHTHI^BhAh wAtfq-BW —  MA dodng HJBtf 

-oeb({) txx Ba bxMAh dodng HJBtfoEBcJ) y  ‘ hhi/hbi/hM EBdB<j>

dBlfBHtlH30dU HJBtffc^ '\

dvim nrm aodu 06 §

' o —  ~  z ‘q —  =  A ' v  —  =  X u
Lw

'o —  =  z ‘q +  =  A lv  — — X
u

9W

* 1 II -c
T II ' v  +  ==• r u

%w
'o — =  z 'q +  =  A 'v  +  =  X

u
*w

+ II M -c
r 1 il >> ' v  —  —  X

u
sw

lo +  =  z lq +  =  A ‘v  —  =  X
u

zw
l o  +  =  z lq —  =  A ' v  —  X u 1w
'o +  =  z lq +  =  A ' v  +  — x HHHH w

:H'CBI/Ag BhHJBtfHnAM ndBirBXBHHtrdoOM JHHHdBITBXMAH HJ 
-B t fifM B in -g g l Ba nUBiraH  n d jA x  b x MAh  B H H Jdng bV oebc }) b j h o o  h A  

h b it h b M d B k  B ir irok  A g  •h 'd'b i/h h b l -iMM  noBtrnoM  dB i/B dom u  j h h h  
- x d B x a t r  H ow B k  H A h A  ran xB d )K B  H B trn d H g-d n g  HHdci/BxMAH A g

"ngBM lyj iqW >fW “ W  'ZW nW ‘W 
nJB'u'i/,XBm-8S l ‘ hbitbobw  ‘ hhhimAw n m u v A g  Bl/ndng dBk jh h h  
-dBirHBhdAg HirkghA HJHirek bxMAh h b ji;Ag o — z ‘q =  A lv — x
:(H dB I/X*KH H M  XOl^ODgB) HdBL-B4)OOBW HBlTndBl/HHiyDHMaX BXBH 

- H f fd o o j i  M o d n g  •Ht/BHBi/MHHB B irirA oA  n jn i/ ’Bk H H dA j h h h b x MAh  
HBJL-Ag  B l/ndng d B k  JH H H dB irA g  ‘ f 8^1 Hl/BirAg i/ n ook

M B h d A g ' H irM ahA b x  8 B trnc^odxB  bxSiAh q  ‘ B o ira d n x x e  w o a B ff 

gBdBM BJHOWOX HMMH HJH1/DHJJ3X BXBHHVdOOH d H g  dB 'X

•(o ‘o ‘o )o  V  ‘o ‘o)>f *'0 ‘q ‘o) n  ‘ (o ‘o lv ) b  
\0 lq ‘o )tf v  ‘0 ' v ) s  ‘(0 lq 'V )d  V  lq “o )W

:Hl/Bi;HEi
BhHJBl/HHAM HdBIi’BXBHH'n'dOOM JHHHdBlTBXkAH HBJlTHXBDdAjI Bl/HA 

Bt/tfOk A  ‘ BOHHITHk EBdBfJ) 0 ‘q  ‘V  HdBI/BXBHHirdOOM JHHHBXMAH

PY HJBtri/HBra-931 d B j y  -nt/BirHBal/ h o b x b h h i / u u b  —  h h  o — z

dvwhufimRi nruoiy 8 8 3



290 Acocuit Tipj.iyma.Aap

M P  Ba M 'N '  y 3a p o  n a p a ^ j ie ^ b  SynraHH y n y H  M N  6 una\i 
npoeKUHH y^H  opacH ^arH  6y p n a K  M N  6 iuim M P  o p a c H a a rn  
<p 6yp>iarH 6y ^ a A n .  3h,h{i P  Hy^TaHH N  Hy^Ta 6n^aH T y r a m -  
TnpaMH3. ByHHHr HaTHHcacHAa TyFpH6ypHaK7iH M N P  y q S y p n a K  
^ o c h j i  Sy^iaAH, nyHKH M P  Ba N P  y 3a p o  nepneH.zuiKy.aHp 6y n- 
raHH y n y H ,  yHSypnaKH H H r P  6y p n a rH  T y r p n  6y.na;i,H. A e M a K ,

M P  =  M N  cos cp,
6kh

AYN' =  M N  cos cp, (1 )

MyHKH m a K ^ f la  M P  =  M 'N '  s ^ h .  KecManum uyHaAtiiuu 6uao ,h 
npoeKUfUH y^untim  uyHCiAiiiuu Cap x u a  6yAzanda npoeKU,iifi- 
huhz uuiopacu. uyc6am ea 6up-6tipuza mecKapu GyAzanda —  
Mawfiuu 6yAadu. ByHH (1 ) (})opMy.na ohh^ KypcaTMOiyia.

XaKHKaTAa, cp >  Sy^raH^a cos <p <  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

k h ji 3T ra n  AB, BC, CD, DE  HHHr xx'yv,mvvi n poeK U H sw iapH H H  

TonaMH3 (rnaK / i 131). LUaKOira M yBO (})H K  ABCDE h h h t  npoei<-
I1.HHCH

A 'B ' +  B 'C  +  C D ' +  D 'E ' =  A 'E '.

M kKH H UH  T 0M 0H A 3H  A 'E ' ^ a ^ H rH  ABCDE  CHHHK HH3HKHHHr A



X § 90. npoext iUHAap 291

HHHr npoeKUHHCHAaHnil E  HyKxajiapHHH TyTauiTHpyBHH A E  
nfiopar, uiyHHHr ynyH

np. ( A B C D E F ) =  np. A F  =  A 'F ',

>i'bHH hkku, Hyifma opacudazu cuuuh; kusui ĥuhz yqdazu tipo- 
eKnuHcu y Hyqmajiapmi m ym auim upyeiu KecManum my 
yifdazu npoeKi{UHCUza m em .

Chhhk MH3HKHHHr uiaKJiH KaHAaii 6yvica-Aa, 6y TeopeMa y3 
KyiHHH cai^aftAH. Maca^aH, 132-maK.aAarH A B C D E F  chhh^ 
•ni3HKHHHr npoeKHHHCH K y f ln H arH ^a  6ynaw.

np. (A B C D E F ) =  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 ' - f  D 'E ' =  A 'E ';  A 'E ' +  E 'F ' =  A 'F '.

IIIn hhht ynyH:
np. (A B C D E F ) =  np. A F  =  A 'F '.  (3)

i  iiyi^ra A  Hy^Ta Sn^aH SnpjiainraH ^o-aAa A F  Ba yHHHr 
V T  iipoeKunacH Hy^Tara afi;iaHaAH. By ^ojiAa ^a^nrn 
\H CDEF  chhhk *ih3hk enn^ chhhk HH3HKK3 anAanaw, ACMaK,
..//' miH.du.il emu<, c iiH iiq  KmutfHHHZ yqdazu tipoeKi^uncu h o a -  

,'ii m em .
'lu  ting arpH Cy^raH ^ o ^ a  )$aM hc6ot KH;iHHraH TeopeMa y3 

i' *iiiiih  cai^afiAH, nyHKH ^ap ^aHASft arpn qn3H^HH Mat^yM
limp I fin^UH CHHHK HH3HKHHHr ÎHMHTH (})ap33 KH^HIU MyMKHH. 

I' miik, yMyM3H ^ a p  ^aHAan e n n ^  h h s h k h h h t  y ^ A a rH  n p o eK -  
iimu ii m w a  Teur.
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2. TeKHCjiHK^arH npoeK im ajiap

Oa30Aarn M  HyKTaHHHr 6npop PQ  TeKHC./iHKAarH npoeK- 
Hhhch Ae6, y  HyKTa^an m y TeKHC^HKKa TymnpHJiraH nepneH- 
AHKy^apHHHr y  tckhc^hk _ 6 hjish yqpamraH M '  Hyi^TacHra 
nfimjiam  (maK;i 133). By3 ^o;iAa PQ  TeKHC/iHrH npoeKUHa
TeKHCJIHTH AeHH^aAH.

LUyHra yxm a m  (})a30AarH M N  KecMaHHHr P  TeKHC/iHrn,n,arH 
npoei<u.HHCH A e 6 , M  Ba N  HyKTa^iapHHHr P  xeKHc;iHKAarH  M '  Ba

N '  npoeKUHa^apH opacHAarn M 'N '  KecMara anTHJiaw 
( m a o  134), M  m  N  Hy^Ta^iapAaH P  TeKHC-flHKKa Tym npn^raH  
M M '  Ba N N '  y3apo napa.ruie.flb 6y;iraH H  y^yH  y^ ap  6np tck h c - 
^HKaa 6y/iaAH. IllyHHHr y^yH  M N  Sn^aH M 'N '  HHHr AaBOM- 
j ia p H  npoenuHH TeKHC/iHrHHHHr 6npop  Q  Hy^racHAa yqpam aAH . 
By/iapHHHr opacHAarn SypnaKHH cp (papa3 khjjh6, M  AaH M 'N '  
ra napa^^e^ib M R  yTKa3HJica, 6yHHHr HaTHwacHAa M N R  TyrpH- 
6ypiiaK^H ynSypqaK *ocn/i 6y/iaAn. ByHAa

MyHKH m a n tra  MyBOcJiHK M R  =  M 'N '.  IllyHHHr 6n^aH, <fia.30- 
dazu KecMdHum meKucAundazu npoeKu,uticu npoeKnuHAaman 
KecManuHz y  uecMa 6uAau meKUCAUK opacudazu 6ypiaKHUH.z 
Kocunycu KynaumMacuza m em.

3h/ih (J)a30AarH ^ap KaHAaft t c k h c  maK/i 6n;iaH yHHHr 
TeKHC^HKAarH npoeKUHHCH opacHAa ^aM myHHnr Ka6H MyHO-

UIuka 133. Ill OKA 134.

6 kh

M R  =  M N  cos <p, 

M 'N '  — M N  cos 9,

(1)

(2)
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caoaT Cop^iHTHHH hc6o t  KHJI3MH3. ByHHHr ynyH 3Hr aBBa^ 
(jia30Aarn IH3K.1HH y^SypHaK c})apa3 KH./I3MH3; ABC  yqgypqaK - 
MHur TOMOH^apHAaH 6hph, Maca- 
^aH AC  tomohh npoeKUHH Te- 
KHC^HrHra n a p a^ e^ b  CyviCHH 
(iuaK^ 135).

yqCypqaKHHHr SypqaK^apn 
y>MapHAaH npoeKUHH tckhc^h- 
rnra nepneHAHKy;iHp kh;ih6:
A A ', BB ' Ba CC’ hh Tyrnnpa- I I
MH3. ByHHHr HyTHmacHAa npo
eKUHH TeKHCJinrHAa ABC  hhht 
A 'B 'C '  IipoeKUHHCH ^OCH^
Oy^aAH. 3 h a h  yn6ypH 3KH H H r /
AC  T0M0HHA3H npoeKUHH Te- / 
khcjihth P  ra naps^i^ie^ib kh./ih6 !p 
TeKHC^HK VTK333MH3. AC  npo- ~  
eKUHH TeKHCJiHrnra napa^^e^b IHukji 135.
6y^raHH ynyH AC E  sShsh
A 'B ’C' ra  TeHr 6y ; iaAH . CyHrpa BE  h h h t  y c ra A a H  A C  ra nepneH- 
A H K y ^ a p  k h ^h 6  t c k h c ^ h k  yTKa33MH3; 6yHHHr AC  6n;iaH ynpam- 
ra i i  HyKTacH D  6y;iCHH. LLl3K;ira MyBOcj)HK:

=  AEC m3H =  ^ A C . D E .  (3 )

BDE  =  cp 6y;icHH. By ^osi/ia B D E  y q 6ypqaKAaH 

D E  — B D  cos cp,

Oku CyHH (3 ) ra i^yficaK,

A ' B C ^ ^ - ^ - A C . B D c o s v .
11 InK^ira MyBO(f)HK

^ ■ A C - B D - A B C m _
ACM3K

A B Cm3H =  ABCK3H cos <p.

3 hah yqOypqaKHHHr TOMOH-rcapHAaH i^aficH 6hph npoeK- 
iihh reKHC^Hrnra n aps^e^ ib  smsc Ae6 (J)apa3 kh^smh3. BepH.a- 
KIH y ii0ypM3K ABC  SyjiCHH (uisk^ 136). ByHHHr C 6yp>i3rH- 
nmir yMHA3H npoeKUHH TeKHc^Hrura napa^i^e^ib khjih6 TeKnc- 
lIIK yTK333MH3; SyHHHT AB  TOMOHH 6H^3H ytjpauiraH Hyi^T3CH

l> Tiy^icHH. By ^o^Aa A D C  Ba BDC  yHGypqaK^spHUHr ^3p
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CwpHAa Cup t o m  o h  (D C ) npoeKUHH TeKHCJiHTHra napa^e^b 
6y;ia;m . IllyHHHr ynyn (4 ) r& acocaH:

A 'C D \o™ =  A C D ™» c o s ?-

D 'B 'C n3n =  DB C K3H cos®,

6 kh  Gy^apHH ^aA.fla6 ^ymcaK

A 'B' c 'K>3Hz= A B C m3« cos '?- (5 )

9 g y p ^ a rn  HKKa^a y^6ypMaK yqyH  yMyMHft 6y;iaAH, nyHKH 
y^apHHHr HKKajiacH 6np TeKHC./iHKAa.

BepH^raH uiaKJi 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 
t i i t G h k  K H^ c a K :

A B 'C'™» = ^ 5 C K,3HC0StP.

A C D mm =  A C D K3Hqos<?, 

A 'D 'E m3n = A D E m3Hcosv,

<P Cyp'inru yia.ua yqSyp ^aK  ynyH yMyMHft SynaAH, n y hkh  
y ^ a p H H H r  .\amM8CH f>Hp TeK H C ^H K A a. K e ftH H rn  4 )o p M y ;ia ;ia p H H
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:\ajyia6 KyuiHiu HaTHKacHAa y iu 6y (|)opMy^a Ke;m6 qH^aAn:

A 'B 'C 'D ’E'nsa =  A B C D E mK cos cp. (6 )

JleMaK, 6y ^o;iAa ^aM roKopHAa HHKapH^raH acocHft (f>op- 
Myyia y3 KyqHHH ca^aflAH .

I l l a K .71 arpn 6y ; ir a H  ^ o ^ m a  ^aM  (6 ) ( f jo p M y j ia  y3
K y mhhh ca^aflAH , qyHKH arpH mh3hkhh MaiwiyM niapT 6n;iaH 
CHHHK HH3HKHHHr JIHMHTH (j)apa3 ^H^HHI M yM KH H .

§ 91. HKKH HyKTA OPACHHArH MACO^A

Bepn^raH HyKTa^apAaH Snpn A (x u yu z t) m  hkkhhhhch 
H (a'j, y 2, z2) 6y^cHH (maK./i 138). By Hyi{Ta^apiiHiir i<oopAHiia- 
nMapn fipAaMH 6n^aH yjiap opacHAarn Maco<|iaiin TonaMii3. 
liy im nr yqyH SepujiraH HyKTa;iapnHHr KoopAHHMTa^apHUH MH3a- 
m ii3. llIaK^Aa yjiap KyftHAarn^apAaH HCopaT:

x x =  OC, y , =  A tC, Z\ =  A A t , 
x 2 =  OD, y2 =  BXD, z2 =  BBX.

A A i Ba BBX y3apo napa;i./ie;ib 6y/iraHH ynyH y^apHHHr 
n u K .u iacH  6Hp TeKH C^iH KAa 6y ^ a A H . I l ly H H H r  y n y H  A t Ba B { 
11yk i.'i.'iapHH 6np-6npH Sh^oh TyTauiTHpH6', A  AaH A XB X ra
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napa;i;ie./ib hh3hk yTKa3mica, y  BBX 6n/iaH 6Hpop F  H y ^ a n a  
y iipaiua,n.H. HaTHwa/w TyrpH 6ypnaK.iH A B F  yqgypn aK  30CH./1 
Sy/iaAH; SyHHHr Typpn Cyp^arH AFB  Ba rHnoTeHy3acH AB  
6y^aAH. IlHcJlarop (J)opMy^acH CyfiHna:

A B 2 #s A F 2J -  BF-.  (1 )

A x H y K T a ^ a H  Ox  y ^ H r a  n a p a j i . i e ^ b  k h j i h S, A xE  h h  y r a a s a -  

MH3; SyHHHr HaTH)KacHAa TyppnSyp'iaK.flH A XB XE  yqSypHafc 
^och^ 6y.na.ziH. LUyHHHr y^yH 6yHjia

A,B\ =  A XE 2 +  BXE2- 

eKH maKJira acocaH A XBX =  A F  6y;iraHH yqyH :

A F 2 =  A XE 2 +  B XE2.

E

A

F

1 c D
7 T

/
A, / e

UlaKA 138.

ByiiH (1 ) ra KyflcaK, yHHHr KypHHHuiH SyHHaft 6y^aHH:

A B 2 =  A XE 2 +  B XE2 +  B F 2, (2 )

m a o r a  MyBO(J)HK:

A XE  =  C D =  O D  — OC  =  x 2 —  x x;

B XE  =  B XD  —  D E  =  B XD  -  A XC =  y2- y x;

B F  =  B B X -  B XF  — B B X -  A A X =  z2 - z x.

By^ap (2) ra i<yfiH./ica, y iu6y TeHMHK 30ch;i Syyia/m:

AB2 =  (x2 — x x)2 +  (y 2 -  y,',2 -f  (z2 — zx)2. (3 )
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I I kkh  HyKTa opacHAarH Macoc})a Myc6aT caHa;iaAH, nyHKH
yHHHr flyHa^iHUiH 3"bTH6opra o;iHHMaftAH. U J y H H H r  y n y H  A  Ba
B H y ^ T a ^ a p  opacHAarH Macot|)aHH ^Hc^ana vd u 3apt})H 6u;iaH  

H(J)OAa i<h^h6, (3 ) TeHr^iHKHHHr HKKa-ia TOMOHHAaH KBa^paT 
h^ah3h cwiHHca, ym 6y (j)opMy./ia Kejin6 HHi^aAH:

d —  \ (x 2 —  ATj)2 +  (y 2 —  y i )2+  (z2 —  zt ) 2 (4 )

A  Ba B  Hy^Ta^apn KaepAa 6y;ica-Aa 6y  (£opMy./ia y3 K y ™ -  
hh caKJiaftAH. B y  (J)opMy^iaHHHr epAaMH Sn^aH KoopAHHaTa^apn 
6e^rH^H Sy^raH hkkh Hy^Ta opacHAarH Maco(J)a aHHiyiaHaAH. 
Arap^a HyKTa./iapAaH 6npH, Maca^iaH, hkkhhhhch KOopAHHaia^ap 
SouiHAa 6y^ca , 6y  >jo./iAa

x 2 =  y2 =  z2 =  0 

6yAam  Ba (4) c})opMy;iaHHHr KypHHHuiH KyftHAarHna 6y;iaAH:

d =  Y  j ^ + y l + s ^  . (5 )

M h c o ji. ^4(3, 2, 4 ) Ba B(7,  5, 1) Hy^Ta^ap opacHAarH 
Maco4)a TonH^iCHH.

BepH^raH HyKTa^apHHHr KC>opAHHaTa;iapH (4 ) (J)opMy^ara i<y- 
fiHJica:

d =  A B  =  Y  (7 —  3 )2 +  (5  —  2 )a +  (1 — 4 )2 = / 3 4 .

§ 91a. KECMAHH EEPHJirAH HHCEATflA EyjIHlU

BepH^raH HyKTa^apAaH SnpH A ( x x, y ,, z, )  Ba hkkhhhhch 
B ( x 2, y 2, z2) 6y^CHH Ba 6y^apH H H r opacH AarH  Macoc|)aHH m : n  
HHc6aTAa HKKHra S y jiH iu  K epaK  CyncHH (uiaK.a 139). BouiKa'ia 
K h^hS aflTraHAa: AB  A a iuyH Aaft Hyi^TaHH TonHui KepaKKH, 
y  Hy^Ta A B  hh m : n  HHcSaTAa HKKHra 6y^CHH. ArapAaH O M ai.- 
^yM  Hyi^TaHH C ne6 cj)apa3 i^H^HHca, M aca^anHHr m a p ra ra  
MyBO(J)HK,

AC_ m ...
~CB~~n

6y^HUIH JI03HM.
A, B, C HyKTa^apAaH yz  TeKHC-aHrura n a p a ^ e ^ b  khjih6 

TeKHC^iHK yTKa33MH3. By.napHHHr a6ouHCca yi^H 6h.mh yqpam raH  
nyKTa^apH A XB XCX Sy^cHH. TeoMeTpHHAaH Ma"b7iymkh, napa;i- 
.ie./ib TeKHCJiHK^iap opacHAarH hkkh T y r p n  qH3H^ KecMa^apH 
y 3apo nponopuHOHa^AHp. LUyHHHr yqyH :

AC _  Ai£i 
CB ~ CiB  ̂ '
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(2)

€ kh (1 ) ra a c o c a H

AxCi m
j  ~  ~ n '

HoMa-wiyM C HyKTaHHHr KoopAHHaia^apHHH a:, y, z (f>apa3 
KH/iaMH3. LLIaK^ra MyBO(J)HK:

A tC, =  OO, —  O A x =  x  — x x\
C , f i t =  OBx —  OCx =  x 2 — A';

<5yjiap (2 ) ra ^y^H-aca:

fr
j -  1

"c
'  I 

i 

1
-J

7̂

*

/ A

B,

/

-,T

UlaKA 139.

■
m
n

By TeHMaM a/ian a  h h h t  i^HflMaTH aHH^-naHa/m. ByHHHr ynyH 
TeHr^aMaHH a  ra H H c 6 a rr a n  enaMH3:

6 k h

6yH^aH

n (X  — ATj) =  m (x 2 AT)), 

a' (n +  tn) =  tlx, +  m x2,

__  n x x +  m x2

Arap A, B Ba C HyKTa^apAaH xz  Ba xy  TeKHCJiHK^apHra
napa^^e^b TeKHCJiHK^iap $rTKa3H6, ^a^Hrn fty;i 6wj\aH a3bom
arn ica , y Ba z y n y H  ^a\i x y A A H  myHra y x r n s r n  HHa h k k h  
H(j)0,aa kwih6 HHi^aAH;

n y ,  +  m y 2 

n +  m
nz , +  rnZi 

/i +  m
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A rap  x , y , z hh Hcjxwa ^H^raH Kacp^apHHHr cypaT  Ba wax- 
pa*HHH m ra 0y;iH6,

2 -  =  \ n

4>apa3 i^H^HHca, qH^apH^raH (J)opMyjia^apHHHr KypHHHuiH Kyfln- 
Aanm a dynajiu:

„  _ x i  +  Xx2 y, +  Xy} ____ 2, +  Xz2 , os
X ~  1 +  X 1 y  _  1 +  A ’ _  1 +  A * W

X TyrpHCH^a § 4 aa KH-fiHHraH My^o^a3a 6y ep;ia ^aM y3 Ky^H- 
hh ca^a fiA H . C H y ^ a  A B  hhht xeHr ypTacHAa OyjiraH ^o^Aa

—  =  X =  1
n

fiy jiaAH  Ba 6y jfCWAa (3 ) tf)opMy;ia;iapHHHr K yphhhiijh nyfiHAa- 
THHa Sy^aAH:

x  =  J*i +  * l . t y =  J 1 + * -  Z = J L + I l - '  ( 4 )

By (JjopMy^a^ap hkkh H y ^ a  opacHAarn MacocJ)aHH reu r 
iiKKHra 6y^Hin KepaK SyviraH >{o;iAa K y^aH aA H .

M h c o j i .  A (2, 1, — 3) Ba .6 (6 , — 9, 3 ) Hy^Ta^ap opacn-
Aarn Macot})a 2 : 3 HHcSaTAa HKKHra 6yviHHCHH.

2
BepH^raH MHCOJiAa: X =  -g-. By Ba GepH^iraH HyKTa^apHHHr 

KQopAHHaTaJiapH (3 ) ra Ky&n;ica:
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§ 92. <I>A30Jl,ArH HyHAJTIILUHH AHHKJ1AIU

KoopAHHaTa^ap 6oiun;uaH yTraH ^ap 6np MH3Hi<Aa: KoopAH- 
HaTa^ap Comura HHcSaTaH HKKHTa 6Hp-6Hpnra i^apmH fiyHa^Hui 

7 ' Cy^ajiH.
By^apnaH 61-ipHHH, Ma- 

ca^aH O ash A ra i^apa-
TH^iraH ftyHSJiHiuHH S'bTH- 
6opra ojiraHAa 6y Tyrpn 
MH3HK KoopAHHaTa y ^ a -  
PHHHHF Myc6aT HyHajIHUI- 
jiapH SnjiaH y^Ta SypnaK 
TauiKH^i KHJiaAH (maKJi 140).

TyrpH  MH3HKHHHr O x  
yi^H 6hji3h (^a^Hrn MatHO- 
Aa) TaniKH^i KH-iraH 6ypqa- 
thhh a, Oy yi^H Sn^att 
TauiKHJi KH^traH SypqsrHHH 
P Ba Oz yi^H 6HJI3H ts ih - 
k h j i  K n . i r3 H  6 y p na rH H H  x  

4>apa3 kh^h6, ynajia 6yp - 
naKHHHr KOCHHyc^iapH opacHAarH MyHOcaSaraH TonaMH3. A rap - 
Aa OA  TyrpH HH3HKAarn Snpop M  (a:, y , z) Hy^Ta 6hji3h Koop- 
AHHaTajiap 6oum opacHAarH Maco(|)aHH d (|)apa3 ^H^caK,

x 2 +  y2 +  z2 =  d2 (1>

Sy^aAH. M  Hy^TaAaH koopahh3T3 TeKHC^HK^apnra nepneHAH- 
Kyjiap kh-'ihC M Q, M S , M R  TeKHC^iHKJiap yTKa3H^ca, M  Hyi^-
TaHHHr KoopAHHaTa^ispH KyftHAarHna 6y./I3AH:

a: =  OQ, y =  OR, z =  OS.
LUsK-ira MyBO(J)HK: x , y, z O M  KecMaHHHr tsp thS  Shjish: Ox , 
Oy, Oz y ^ 3pA3rH npoeKUHHjmpHASH nSopaT. UiyHHHr yqyH :

x  — d cos a, y  =  < icosp, z =  d cos 7.

By^apHH (1 ) r3 KyHHS, cyHrps HKKa^i3 tomohh a2 rs ^hc- 
KaprapH^ca, 6h3 H3^araH c})opMy;ia Ke.flH6 HHi^aAH:

UldKA 140.

cos2a -f- cos2p +  cos2? =  1 (2>

T yrp il MH3HK K00pAHHaT3JI3p 60H IH A 3H  yT M 3 r3 H  ^O^Aa 33M 
6y (|)opMy^a y3 Kymhhh csk^shah, qyHKH 6y ^o^A a  KoopAHHa- 
Tajisp 6oihha3h y Tyrpn hh3hkk3 nsps^^e^b mh3hk yTKa3H;ica,.
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‘\ -

HKKajia TyrpH mhshkhhht K00pAHHaTa y i^ a p H  6nnan Taiu ^ 11 
KH^raH SypnaK^apn 6 np x h ; i  SyjiaAH . cos a, cosp , cos 7 —  t ^ P 11 
MH3HKHHHr f t y H a j I T H p y B H H  K O C H H y c ^ i a p H  AeflHJiaAH.

§ 93. IUAKJlHMHr K)3H EHJ1A H  yHHHr K O O PJ3.H H A T A  
TEKHCJIHKJIAPHflArH nPOEKHHflJIAPH OPACHflArH M y H O C A & A

S^TraH naparpa(f)Aa qH^apH^raH acociifl M yHoca6aT SpA3 1̂11 
SHJiaH HHa 6np My^HM MyHocaSaTHH qm^apHUi MyM *̂1 * 
y  MyHocaSaT, ^ap  KaHAaft tc k h c  uiaK^iHHHr k>3h Cn^iaH yH^H_ 
Koop^HHaTa TeKHC^HK^apHAarH npoeKuna^apn  opacHAarn My110 
caSaTAaH n6opaT. ^

Oapa3 KH^iafi.iHK, (Jm oA arn  6Hpop tc k h c  m aK^H im r ro3i< ’ 
yHHHr yz  TeKHCjiHKAarn npoeKu,HHCH Sx, x z  TeKHCJiHKAarH flp 
eKunacH Sy Ba xy  TeKHC-riHKAarH npoeKUHacn Sz 6y^c]ar 
(rnaKJi 141). CyH rpa K00pAHHaTa^ap 6omHA3H 
i03Hra HOpMajib yTK33H6, yHHHr KoopAHHaTa

(S )  njaK^mlHr 
yK-napH 6 ^ aH 

*» T c^apas Kn^iaMH3. 
y  TeKHc^HK^apra HopM3;Ib

Tau iKH ^i K H ^ raH  6ypH aK 7 iapH H H  a,
5  6H ^aH  Sx o p a c H A a r n  6y p q a K  

S ^ r a n  O S  Ba O x  HHHr 
o p a c H A a r n  a g y p u a r H r a  

T e H r  S yv iaA H . I l ly H H H r  

y q y H :
S x — S  cos  a.

lH y H r a  y x m a m

Sy =  S  cos  p, SZ =  S  cos  ■(.

yna^a TeHr^iHKHHHr ^ap 
6h p h h h  K B a A p a T ra  Kyra- 
P h 6, c y H r p a  y ^ a p H H  * a A -  

Jia6 KyuiraHAa:

S l +  S2y +  Sl =  S 2{co  s2a +

+  COS2p - f -  COS2 y ) .

^ T r a H  n a p a rp a c {)A a  qn i^ a -

pn ^raH  (J )opM yjia ra  M y b o -  W oka 141.
4>h k :

COS2a + C O S 2P +  cos2f  =  1.

LUyHHHr yqyH :

S =  S' +  S I + S I



302 Acocuu TymynHa.iap

atjHH (faaaodazu, x;ap ^andau menac man a  iosuhuhz ueadpamu. 
ynunz x,ap 6up Koopdunama menucAUZudazu npoeKuunca 
i03AcipuHiiHz neadpamAapu uuFunducuza menzdup.

§ 94. HKKH TYFPH  MI13HK OPACHJXArH EyPMAK

Typpn  qH3H ^ a p ;ia H  6 npn OA, hkkhhhhch OB  Ba y ;ia p  
opacHAarH 6ypqaK  cp Sy^cwH (rnaK^ 142). OA  HHHr KoopAHHa-

Z

Ta yK^iapHHHHr MycSaT HyHa;iHmH 6hji3h TauiKHJi m m rm  6 yp - 
waK^apuHH a, {3, -j- Ba OB  HHHr TauiKHJi K ^ raH  SypnaKJiapHHH

Y  4>apa3 KH^aMH3.
By SypnaK^apHHHr fipAaMii SH^aH <p SypnaKHH aHHK^aiu 

MyMKHH. ByHHHr ynyH TyrpH qH3H^apHHHr SHpHAa, Maca;iaH. 
OB Aa HCTaraH 6npop M  (x, y, z) HyifraHH o;ih6, yHHHr Koop- 
AHHaT3JiapHHH HH33MH3:

a; =  OP, y =  PS, z =  M S.

O P S M  CHHHK HH3HKHHHr OA  y l^ a  npOeKUHHCH " y  CHHHK 
MH3HKHHHr O Ba M  HyKTa^apHHH TyTfiLHTHpyBHH O M  HHHr OA  
AarH npoeKUHHCHra TeHr 6y;iaAH. LUyHHHr ynyH :

O M  cos cp =  x  cos o! - j-  y cos p ' +  z cos 7 ' ;

HKKHHHH TOMOHA3H:

x  =  O M  cos a, y =  O M  cos p, z — O M  cos f .

E y jiapm i aBBa^rH TeHrjiHKKa KyHHC, cyn rp a  HKKa^ia tom ohhhh  
O M  ra  KHCKapiHui HaTHJKacHAa y m 6y  (f)opM y;ia Ke^HS HH^aAH :
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cos <p =  cos a • cos a ' 4  cosp - cos P' +  cos j  ■ cos y' (1)

OA  Ba OB  TyrpH HH3H ^ a p  ysapo nepneHAHKyjinp 6yjiraH

XOJiAa ® =  ~y  Ba cos 9 =  0 6y nam. IllyHHHr ynyH hkkh TyrpH

HH3Ht;HHHr 6Hp-6npHra nepneH,n,HKy./iHp Cy^HUi m ap™  KyfiH^a- 
rnna Sy^a^H:

cos a • cos a ' -(- cos p • cos P' 4  cos 7 • cos Y  =  0. (2)

B a ,b3H Bai^T h k k h  T y r p H  h h 3 h k  opacH,n,arH S y p n a K H H H r  
CHHycHHH aHHt^/iamra T y r p H  K e j ia A H .  B y H H H r  y n y H  J la rp a H > K -  

h h h t  y m 6y  aftHHHTHAaH <|)OHAa^aHaMH3:

(a 2 +  b2 4  c2)  ( a 2 +  b \ + c \ )  — (a a ,  +  bb{ +  cc1)2 =  

=  (bct —  cbi)2 4  (c a t —  act)2 4  (aft, —  ba,)2.

ByHHHr TyFpn;iHrHHH ^aBCJiapHH ohh6 CHHa6 Kypnui mymkhh. 
(1) ra acocaH:

sin2cp =  1 —  cos2cp = 1  —  (cos a • cos a' 4 - 

4  cos p-cos p' 4  cos 7 -cos? ')2;

HKKHHHH TOMOHAaH

cos2a 4 - cos2p 4  cos2? =  1, 
c o s V  4  cos2P' 4  cos27'  =  1

6y;iraHH ynyH lOKopH^arH TemviHKHH KyfiH,aarHHa 63hhi mym
k h h  :

s i n 2cp =  (cos2a 4- cos2p +  cos2-f) ( c o s V  4- cos2p' 4  c o s Y )  —

—  (cos a • cos 0!  4  cos p ■ cos p' 4  COS7 • cos ~;')2,

6kh CyHra J larpaH * 3hhhhth t 8t 6hk ^HjiHHca:

sin2cp =  (cos p • c o s y '  —  cos 7 • cos p7)2 4  (cos 7 • cosa' —

—  c o s  a • cos Y )2 +  (cos a • cos p' — cos p ■ cos a ') 2- (3)

IlKKa^a TyFpH hh3hk napa.ruie.nb Gy/iraH ^ o ^ a  9 =  0 6kh tc 
Oy^aiiH Ba 6y  ^ o ^ a  sin cp =  0 GY^iaaH. Hkkhhhh TOMOHAaH 
sin2? HHHr H(J)OAacH yn KBaApaTHHHr ftHrHHAHCHAaH HSopaT 
Sy^raHH ynyH y^ap^aH jjap 6Hpn Ho^ra TeHr dy-nmnH ^03hmv 
HtHH:

cos p • cos Y  —  cos 7 ■ cos P' =  0, 

cos 7 • COS a ' —  cos a • cos 7 ' =  0 , ‘

COS a • cosp' —  COS P • cos « ' . =  0,



• \z +  Z& +  Z* =  Zu
sBwair

‘s* +  ** =  o so
BtrsBhdAghA HL’SBhdAgHdjAx j s o

V  +  zSO =  z-t 
BtmAg -emMBinito xBBscodAw BSHBhdAghA Hi/SBhd Ag> 

-HdjAx SW O  HAhA JHHHAg -SHWBdBMHh HHHdBI/’BI/’AlvdOCf) IIIIIxA 
BJHdBL/'BXBHHirdOOH xdBS9tr HBtrildBITBXBHHtrdOOM gxAM HlTHg

•4 uis j  =  z
( l )  * ‘Q U i s i s o a ^  =-/C

[ ‘ q SOD 4 SOD U =  X  

iHtfBifAg tfnook dBifBifXwdo({) AgrnA HAhA muxA bjhcI
-BlfBXBIIHT/dOOM gxAM HBtfHdBI/'BXBHH'E'dOOH xdB H 3ir ‘ BDI/H^AM BJ 
-HDBXHNMH HJI/’BHSB HDBtfO(j)H JHHH SO  HBt/'SHI/'JH3X HJHHH3>J

•4 sod  u —  S O  *® u !s J —  z  

‘ g UIS SO =  6 *9 s ° D S O  — x
•.BtfdBirAg 'eHWBI/’HM XBBS<

-odAw BJdBi/MBhdAghA dSO  Ba SW O  Hi/HBhdAgHdiAx hAiiA 
mHdBM Hh H H A g  ’ d H ird o g  xBgBDOHAw Hiz-HJirag B ffHDBdo H dB irex  
-BHHtfdOOS gxAM HBI/’Hg HdBI/’BXBHHt/'dOOH xdBS3tT  JHHHBXMAj-]

‘ Hl/BI/’O BdBJSA BhBJ HB’K' 0  HDBHCBdBff HHtfMoeA BH

BhBJ —  - f  HBtr —  —  HDB>KBdBir SHI/UH3S iHtTBtfO B d E JeA  BhBJ a *

HBir 0  ^  BS H'D'BI/'BHBD XBgDAw HdOXMaa-DAHtTBd JHHHBXMAj-j

SO d ^  =  9 ‘SOW  ^  =  4 lW 0  =  J 
rn V B irA g BhHJBlTHijAM HdBi/’ BXBHHtz'doos gxA M  jh h h b x M A h  j y  H B im j  

j h h h A u i  •hU'bi/hhdU' H D B > K B d B t f  s  h i/1 M o  e  A jh h h b x M A h  ]/\J Ag<

Ba HlTBI/Ag BXBHHirdOOM HhH H hA H J B h d A g  9 =  S O X  HJBlTHDBdO
hMA x o  HBirug sniroHsax hbjithebhx ^ •HiTBimHafi' h d b. sc b d b if 
s h i ; j h 3 s  jhhhbxMAh j y  BXBHHiraoos A g  •trffsi/'Ag bxbhh!/ 
-doos HhHHSXH HJBhdAg 4 =  S O W  HJBtfHDBdO S O  HBI/'Hg f/JQ  
Btrirok Ag •HHDi/’Ag s o  HJHSHh «B jniBdhA HBirug uJRifDHsax 6x 
JHHHAg -eHKBGEMxA MHI/DHS3X HBl/HMA ZQ HBI/Hg BxMAh \\J HAhA 
mBirMHHB HHdBirAg •HtfBi/’Ag sBdas BXBHHirdoos hssh bhb b jew j 
HAhA JHHhAiJ7 •Hll'BHBI/,MHHB HBI/'Hg BXBHHl/dOOS hA HHdA JHHH 
-bxMAh HJBtt"OeB({) BtfHDBHDXDHD dBI/’BABHHtt'dOOX HBJ/HBM dB^

••• 'd og
dBITBXMAH u A s  EHDMo HBD H BJirAg JH9X BJ ./ HDB4)ODBW H B lfH m O g' 

dBI/BXBHH'C'dOOM H SH Ah ‘ HTTHBWHBI/’MlIHB H HdA JHHHBXMAH HBl/VI(>

981— or.

ndovvivnngdDcy Q'Ji\j gg §

K r.



h e A  jh h h  u e h ji/ 3  B x x B g ir y  •H'rz'BifHyaff h d o x h  a  h -d  A h tr b d 

jh h h b x M A h  w  H H A g bh h ’e'bi/’Bhbo B(f)ODBw j  =  w o  HJB^  
-HOBdO H m o g  dBIfBXBHHVdOOH H B im g  JHHHA H dH g HB'CHdBI/’ BJ.BH 
-H irdooM  gxAM jh h h b x M A h  Ag ’ ( g ^ i  ifH Bm ) HHDi/Ag g w  z bh 

d S  == A  lcfO  =  x  HdBirBXBHHl/dooH xdB aatf jh h h b x M A h  w  d o d n g  
HJBlTOEB<J) 'EHW BdHXm HHBX H BIfH g HdEtfEXBHHt/dOOH gxAM JHHH

'm  VHV[U

-B X ^ A h  HJBtfOEBCf) H tfH g  ‘ MH’C'6 H B Jm H H B X  B tfH K H tfA g -J  JH H H gO X H H  
HBi/ng H dB irB X B H H irdooH  gxAM jh h h b x M A h  H JB tfH Hi/O H Hax

HdVIfVXYHMtfdOOM SX^M ‘56 §

•XBdogH HBtTHAm H xd B m  H H in ra irirB dB U  j h h h Mh e h h  H d jA x  h m m h
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I  SOD {j SOD J5 SOD
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X> SOD {j SOD
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Jl SOD C SOD fj SOD SOD
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GyH^aH v  ______________ 
r  =  +  V -v2 +  _y- -t- 2- .. (2 ) 

POS tj?FpHSypqaKJiH yq6ypqaKAa:

tg  0 =  -J -. (3>

lO Kopn^a qHi^apHjiraH ( 1 ) TeHr^iHKJiap/iaH aBBajirn hkkh t3- 
chhh KBa;ipaTra KyTapuS, cyH rpa ^aA^iaS K ymIulca

x 2 +  y 2 =  r 2 cos2?,
6yHAaH

V ^  +  y2 ,cos y  — -------- . (4>

(1 ) Teer^HK^apAaH 3 -chhh s in®  ra  HueSaTaH enHJica:

sin cp =  ~  (5>

SyjiaAH Ba (5 ) HHHr (4 ) n  hhc63th  o^HHca:

tg  cp =  ------2— — . ( 6 >
& /  a:2 +  y2

UJyHHHr Sn^aH KyT6 KoopAHH3T3;i3pHA3H. AeK3pT k oop ah - 
HaTa^apHra yxHiu yqyH  y m 6y  4)opM yjia ;iap  ^och./i 6y;iaAH:

r =  - f - l / x 2 + y 2 +  z2 ,

tg e  =  - f ,  t e 9 =  — 5-------
(7)

X ’ *2 +  y2 •

§ 96. KOOPJ1HHATAJ1AP AJIMALUTHPHUI

A. TeKHCJiHKAara KoopAHHara^ap ajiMaiuTHpniu ks6h <f)330Aa 
}{3M acocaH yn  %oji 6y;iHmH mymkhh.

1-XOA.  H  k k 3 ;i 3 C H C T e M a H H H r  6 o  i n j i a p a  t  y  p ^ h q a 
Ba y K ^ a p H H H H r  f l y H a ^ i H m ^ a p H  6 h p x h j .

<t>3p33 KHJiafiflHK, 3CKH cHCTeMSHHHr y ^ a p n  Ox, Oy, Oz sa 
j ih t h  CHCTeMaHHHr 6y^apra n a p a ^ e ^ b  Sy^iraH y ^ a p n  O 'x ' r 
O'y', O 'z '  SyjicHH. H h t h  CHCTeMaHHHr s c k h  CH CTeM ara  h h c 6 ^ -  

'raH ypHH 3hh k  Sy^iHuiH y n yH  h h th  c H c re ^ a  douiHHHHr sckh v  
CHCTeMara H H c6aTaH  K O O p A H H aT a^ ap n  M a i ^ y M  6y^ica k h (J)o h  

K H ^ aAH . <I>apa3 KH^afl^iHK, h h t h  CHCTeMaHHHr 6 o ih h  s c k h  cncTe- 
Mara HHcSaraH  O '(a ,  b, c) HyKTaAa 6y.icH H  (iuaK.i 144).

<t>a30AarH 6Hpop M  HyKTaHHHr sckh CHCTeMara HHc6aTa« 
KQopAHHaTa^apHHH x, y, z Ba hhth CHCTeMara HHcSaTaH Koop-



%
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AHHaTa^apiiHH x ',  y', z ' 4>apa3 ^hjihS, M  Ba O' Hyi^ra.7iap,aaH 
yOz  reKHCviHKKa napa;uie./ib tckhc^hk yTKa3aMH3. <J>apa3 i^h - 

^afiAHKT^W HyK'raAan yTraH tckhc^hk Ox  y^KHH P  H y^ an a  
Ba O 'x '  v'khhh P '  HyKTana Kecno yTraH 6y./iCHH; O ’ Hy^TaAaH 
yrraH tckhc^hk Ox  y^KHH Q Hy^Tana KecraH 6y.ncHH. LUaK^ra 
MyBOCj)!!^:

x  =  O P  =  PQ  +  QO =  P 'O '  +  QO,

z ‘

Ok h

P 'O '  — x ',  QO =  a
Cy^raHH ywyH

x  =  x '  +  a. (\J

l i l y  f l y ^  6H.iaH  .aaBOM 3TraH ,aa HHa y r n S y  h k k h  (J jopM y^aH H  

'lm^apHm MyMKHH:

y =  y' +  b, z =  z' +  c. (2>

B h p h h m h  x o ^ A a  KyflH ^ iraH  M a c a ^ a  ( 1 )  Ba ( 2 )  4 )o p M y j ia .n a p  

O ii^aH  e^H-aa/tH.
2-JfOA. H K K a ^ a  C H C T e M a H H H r  f - o m j i a p H  y M y M H i i  

Ba y ^ a p H H H H r  g y H a ^ H i n j i a p H  T y p ^ H i a .
<l>apa3 i-jH^afi^HK, HHrn y^ a p H H H r ^ckh yK ^ap  6ha&h Tam - 

kiiji KH^ran Syp^aK^apH KyftHAarH^a Sy^CHH:
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( Ox Oy Oz

O x ' a P T

Oy' a ' P' T'

Oz' a" P" y"i

MacaJiaH, Ox  Ba Ox' y^^apw opacHAarH SypnaK a, Oy Ba O x ' 
yiyiapn opacHAarH Sypnan p, Oz Ba O x'  y v ia p n  opacHAarH 
SypqaK 7, O x  Ba Oy' yt;;iapH opacHAarH 6ypnaK a' Ba 3 . k,

Z

0a3OAarH 6npop M  Hyi^TaHHHr sckh CHCTeMara HncSaTaH 
KOopAHHaTa^apHHH x , y, z Ba ah™  CHCTeMara HHc6aTaH Koop- 
AHHaTa^iapHHH x ',  y', z ’ c})apa3 Kn-iaMH3 (uiaK^ 145). UJaKJiAa:

=  OQ, y ' =  PQ, z ' =  M P.

Shah O Q PM  CHHHt̂  MH3HKHH 0^aMH3. ByHHHr 6oiuh O 6h- 
./ian oxnpH M  hh TyTauiTHpyB'iH KecMa O M  6y;iaAH. ripoeKuna 
TyrpHCiiAarH acocnft TeopeMa CyfiHna (.^ap t{aHAaft yKAa):

np. O M  =  np. OQ  - f  np. Q P + n p .  P M .
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A rap  Ox  y h «  n p o e K u n n  y K H (J33?33 KH-iHHca, 6y >;o./i,aa: 

r ip . OM =  x ;  n p . OQ =  x '  c o s  a;

np . Q P  = y '  cos a '; np. P M  =  z' c o s  a",
AeMaK,

X =  x '  C O S  a -f- y ' C O S  a ' +  z ' c o s  a". (4 )

L U y H r a  y x m a m  ^ a ^ H r n  K ec M a ^ a p H H  K O ^ ra H  h k k h  y ^ K a 

(O y  Ba Oz r a )  n p o e K H H H J ia m  H aT H acacH aa  HHa y m 6y  h k k h  
4)opMy^a ^ochji b y jia w .

(4 ) Ba (5 ) 4)0 P My-,ia-7iaPAarH TyKKH3Ta KOCHHyc^ap y3apo 
OJiTHTa M y H o c a S a T  6n ;iaH  6o r j i a H r a H ;  6y , ia p H H H r  y ^ T a c H  ( 3 )  

AarH 6ypqaK ^apra  92-riaparpacf),narH (2 ) (})opMy./iaHji Tax6HK 
KH^HmAaH ^ochji 6yyia,AH, hi>hh:

I^o^ iraH y q T a cH H H  T y 3 H m  y n y H  HHrn y i y i a p r a  n e p n e H A H K y j i a p -  

.TCHK mapTHHH TaT6HK KH-/I3MH3 [§  94, (2 )\ :

c o s  a • co s  a ' -f- COS p • COS p' +  COS 7 • COS Y  =  0,

cos a " - c o s  a -j-  cos p"-cos p +  cos 7 " -cos 7 =  0 .,

HI yHHHr 6n^aH HHt;apHJiraH c})opMy^a^apAarii Tyi^H3Ta 
d y p n a K  y3apo o ; i t h  rn ap T  Sn-nan, a-bHH ( 6)  Ba ( 7 )  Cw^aH 6or- 
^ a H r a H  6y j iH 6, y  S y p n a K ^ a p A a n  c^a^aT  yM TacH  HXTHfipHHAHp.

Arap  npoeKUHH ytjH yqyn HaB6aT 6H/ian hhih CHCTeMaHHHr 
yK^apH i^a6y^ KH;iHHca, y  ^o-i/ia (4 ) Ba (5 )  cJjopMyyia^ap Ka6n 
ym 6 y  4>opMyvia;iap kcjih6 MHi^aAH:

3 -% o a . H K K a j i a  C H C T e M a H H H r  S o m ^ a p H  Ba  y ^ -  
j i a p H H H H r  H y H a j i u m j i a p n  t  y  p ji h h a.

ct>apa3 KHJiafi^iHK, Ox, Oy, Oz sckh CHCTeMaHHHr y ^ a p n  Ba 
O'x', O'y', O'z ' j i h th  CHCTeMaHHHr y K ^ a p n  6y^iCHH. M K K a ^ a  

C H C T e M a H H H r  y v ia p n  opacHAarn 6ypnaK;iapH  (3 ) 6y;icHH Ba

y =  x '  c o s  p +  y' cos p' +  z ' c o s  p", 
z =  x ' c os 7 +  y ' cos 7 ' - f  z '  c o s  7". (5)

(6)

co s  a.' ■ cos a" +  co s  p' • cosp" - f  COS7' • COS7" = 0 ,  ( 7)

x '  =  x  C O S  a +  y  CO S  p - f  z c o s  7

y' =  x  c o s  a' +  y  c o s  P' 4- z c o s  7' 
z ' —  x  co s  a" -f- y  co s  p" +  z c o s  7"

(7 ')



-HXHBtfHB QHlfHb HBl/HXm BtfHC^odxB HMA Z Q  HHBW3X0H0 HJIOg
‘ BO(|)HM BDI/HdHlHBI/gB gHI/HM BhHJBtfHHAk BgBXdBW hA 

xax-Bw ias HHBwaxDHO HMDe HXhX inHdnxmEirdHg HBI/'Hg bh3xohD' 
HJHK HHBJV9XDH0 HMDS ‘XBMHMBkdB'JT' •H'E'BI/’h M XOgOH dBtfBEBkOIfAro 
AgmA H H A g  ‘ h itbhb l-M hhb  BlTB>KBdBl/ Hi/dBxa HBI/’Hg HBhdAg 

BXhA Am HHdA HBXBgOHH BJH dH O -dH g JHHHBN3X3H0 B1TBMMJ4 
’ Ht/'Bl/'BHBD HJBhdAg <t> HJBtfHDBdO J\[Q BS tXQ HOHhHHhA B3 HJBh 
-dAg 9 HJBtrHOBdO tZQ BH ZQ HOHhHHHHH ‘ HJBhdAg d> HJBt/HDBdOi

i t  I V»V[JJ

fx

NO Ba xo  Hdng HBtTHdEi/MBhdAg da im g uvuok Ag ' (Lf \ ifHBm)
HHOirAg N O  5iHEHh n d jA x  HBJi/vCg L -n ook  HBtrnHBJmH03>r 
O d B e A  JH H H dB ir>IH irO H JI3X  f i O  ,X  B a  &OX  ‘ MHirHBirHM £ B d B 0

'H'C'BHBI/'MHHB HBI/'Hg H B h d A g  BXhA HI/NDH H d  B I/1 M B fo 

- d A g  d a i r h g  H HdA HBXBgDHH BJdBi/^A h h d g  JHHHdBirMA h j h b  

‘ B trm H d H m sa x  h h h ih h h b i/ 'h b  Bi/HcJjodxB b x MAh  d w g  D B w ifB jeA k
JHHHl\TOH)K MHXXBM BtTBMHHBXaiM ‘ HBITBOBW ‘ Bl/dBI/-BI/-BOBW H H IfBW B

H A h A  JH H H A rn  '(H BJirH EH jdH M  H A h A  KHdxaWWHO dl3T/‘A ) Bh^IHxdO 
HOBXHXI/’O HBlTJIBhdAg BXEh S&Ax  HJBirdBL'-A HHHAh ‘ dHtTEHOyBJHA 

B h H A w d H g  mHXBirmH BmfBIXB H H d B I/ w A w d o e j) HBJIi-HdBMHJ-1" ' * g

ne mndnimvwvv dvvvivnngdooyt gg §
i.



•HtfeHHifHto bV ocJjh h b l”h q  dBiz-trekuAM H irB w e d B tr
H h H H du g Hli-B-Mdo HdeiTBlBHHirdOOM  HBXBgDHH BJBW9XDHD HI/HBh

- d A g n d jA x  s M m o g  j h h h b x MAh  A  HdBirBXBHHtrdooM HBXBgDHH b j  
- b i\t9 x d h d  H i/ M B h d A gn d jA x  d o d n g  j h h h b x MAh  BlTHBJBdsM b jdBi/Bi/* 

-A w d o c f) A g  ‘X B dogH  HBU 'dBirAm H m iB m  h h w A pvA j h g  JH H H H dBir 

-B ifA iv d o (f )  rnHdHxraBivicB B'c'dBifBXBHH’E 'dooM  H r a B h d A g n d iA x

I 'd +  y/I  SOD tz  - j- ,1  SOD f t  +  I  SOD ,X  —  Z

'( ]  +  J  s o d ,2  +  A  S03 /  +  d sod ,ar =  A

lV  +  y/»  SOD ,Z  +  ,E SOD f t  +  »  SOD fX  —  X
: hVbi/Ag

L'HDok d B i/ w A w d o c f) H B jB irew  e n g  ‘ bdi/h h AM BJ ( / )  d B t fA g

(/8)

ul  SOD ,Z - f  yi  SOD ft  - f  1 SOD tX =  nZ 
A  SOD ,2  +  ^  SOD f t  +  g SOD , r  =  f t  

(/X> SOD ,Z  +  yB SOD ,A  +  »  SOD ,X  =  ;/X

9fl vxvjn
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325. IJJyHAan Hy^Ta TonH^CHHKH, yHHHr KoopAHHaTa./iap 
CoujHAaH Maco<j)acH 10 ra jteHr Cy^iCHH Ba yHHHr (5, 6, 7) 
nyKTaAan MacocjjacHHHHr ypTacn O x  y^HAa 6y;icHH.

326. O x  yihjHAa iuyHAaft Hy^'ra tohh^chhkh, yHHHr 6n;iaH 
(5, — 4, 3 ) HVKTa opacHAarH Maco^aHHHr TeHr yP Ta£n yOz
TeKHC^IHTHAa Sy^CHH.

327. KoopAHHaTa y^apnHHHr Snpn Sn^aH 60° Ba KO^raH 
^ap 6npn 6n;iaH 45° Syp^aK t3iukh .i  KH^iraH Tyrpn hhshft'' 6y-
jIHIUH MyMKHHMH?

328. .Honpa TeKHc^Hrn 6n^aH npoeKUHH TeKncymrH op'acn- 
AarH 6ypnaK 45°. ArapAa AonpaHHHr paAnycn 10 6wp^HKKa 
•re i-r  S y ^ ic a ,  yH H H r K)3HHHHr npoeKUHH CH i^aH ^a 6y ./iaA H ?

329. H kkh  Tyrpn hh3hi  ̂ opacnAarn 6ypnaK ^aHAan aHHi^^a-
H3AH ?

330. Hkkh T y r p n  MH3HPjHHHr y3apo nepneHAHKy^iap 6y^nm 
mapTH HHMaAaH nSopaT?

331. H kkh  Tyrpn hhsh^hhhf y3apo napa^^e^^HK m apm  
HHMaAaH HSopaT?

332. HyKTaHHHr ^yT6 KoopAHHaTa^apn HHMaAaH nSopaT?
333. J],eKapT cHcreMacnAaH i^yT6 cncTeMacnra Ba, aKCHHia, 

KyT6 CHCTeMacHAaH ZleKapT cncreMacnra i^aiiAaft yTn;iaAH?
334. KoopAHHaTa^ap a^MauiTHpnuiAa i^aHAan acocnn 30.z1.13p 

sa (})opMy^a^ap 6op?
335. 30/iep CypHaK^apn Ba y^apHHHr po^H HHMaAaH HSopaT?
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B EK T0PHAJ1 A J irEBPA  

§ 97. CKAJlflP BA BEKTOP

MaTeMaTHKa Ba c})H3HKa c})aH^apHAa Kynmma hkkh Typ^iH 
MHtyiop 6wj\an hui KypHmra TyrpH Ke^aa,n; yjiapAaH 6npH (})a- 
i^aT 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^iHK, ^a>KM, TeMnepaiypa, 
noTeHUHa^ 3HeprHH ks6h MH^flop^ap t|)at{aT y3^apHHHHr coh 
i^HHMaTjiapH Sn^aHrHHa 3HHKJiaHaAH Ba SyHAaft M H ^op^ap , 
H'bHH/'(})3I{3T y3HHHHr COH JJHHM3TH 
6hji3h aHH^aHraH MHiyi.op.nap c n a -  
VI HP  AeftH^aAH./JIeKHH Ky1!, Te3.?IHK,
Te3^iaHHm K a6 u  M H^Aop^apHH aHHt;- g
Jiaui ynyH y^apHHHr coh i^HHMaT^a- 
pH kh(|)oh ^H^MaftAH Ba yjiapHHHr 
iyjia aHHi^jiaHHinH y n y H  (J)a30AarH 
Hyna^Hm^apH ^aM Mat^iyM Sy^HiuH 
JI03HM. ByHAaft MHFtAOpjiapHH, Si-bHH 
y 3 H H H H r COH K H H M a T H A a H
6 o m ^ a  h h a 4 > a 3 0 A a r n  f l j H a -  
JIHEIH 6 HJl a H a H H i( Jl a H 3 A H - 
r a H  MH K J i o p J i s p  B e K T o p n a j !  
i n H i ^ A o p ^ a p  e K H  p  ci( a q a 
e e K T o p j i a p  nePmjiajm.

BeKTOpHHHr COH I^HHMaTH yHHHT y3yH.1HrH eKH M O a y J I H  
AefiH^aAH. BeK iop oas tas  cTpe^K3 epnaMH 6hji3h TacBHp kh.ih-

lUaK.i 148.



316 BeKiopuaA a.ieeSpa

H3AH: CTpe^IKaHHHT 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 Kyi“,H-7iraH HKKHTa 6om .̂ aptjj 6H.iaH 6e^rH^a-
h s a h , Maca^aH, AB  (rnaK^ 148). B y ^o^Aa A —  BeKTopHHHr 
Com^aHrHH Hy^Tacn Ba B  yHHHr oxnprn Hy^Tacn 6kh yHH 
6 yjiHo, BeKTopHHHr fiyHaAHiiiH A  Aan B  ra tomoh caHa^aAH. 
Kyn Bai^T BeKTopHHHr y3H i^opa ^apcf» 6h;i3h, yHHHr coh khh- 
m3th KOpa Gy^MaraH ym a ^spcjm m r y3H 6h./i3h 6e./irH./i3H3AH, 
Maca^taH,

\a\ — a, \A\ =  A, \Xb \ =  AB.

§ 98. BEKTOPJIAPHHHr TEHrJIHrH

}^ap 6np BeKTop y3HHHHT COH FJHHMaTH (eKH y3yHJlHTH) Ba 
ftyHa.THuiH 6h./i3h aHH^^aHraHH ynyH, y 3 y H ^ H K ^ a p H  T e H r

lllaKA 149.

Ba H j H a ^ H m j i a p H  6 n p  x h j i  6 y . i r a H  h k k h  B e K T o p 1 
^ 3 a p o  T e H r  AeftHJiaAH.

H k k h  B eK T opH H H r T e e r jH r n  T yrp H C H A a  6epH J iraH  T a ^ p H ^ r s  

i^aparaHAa, BeKTopHHHr 6om^aHFHM HyKTacHHHHr yp H H  po;ib 
yflHaMaflAH. Maca^aH, iu a K ;i 149 Aa a Ba b BeKTopjiap y3apo 
TeHr, wyHKH y^apHHHr ysyHJiHKJiapH TeHr Ba ftyHa^Hm^apH 
6np  x h ; i .  By ^ o ^ A a  a j i r e S p s A a r n  K a 6n

a — b

&3H^aAH. b Ba c BeKTOp;iapHHHr HyH3JiHiu;iapH 6np x h ; i 6y^ca- 
A a , JieKHH y 3 y H ^ H K ^ a p H  T eH r 3Mac, a c m b k , b B e K T o p  c B eK T O p - 
ra Teur 3Mac.

b c.
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LLlyHra yxmam, c Ba a BeKTop^ap ^aM ysapo TeHr 3Mac, nyH- 
•kh yjiapHHHr y3yH^HK^apH TeHr 6y;ica-,aa, .ickhh fiyHa;iHm;iapH 
^ap xhji.

<t>apa3 ^H^aHJiHK, 6np Hena BeKTOp, Maca^ian: a, b, c 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, c, d BeKTop^iapra TeHr Cy^raH BeKTop- 
v iap H H  Hearn  MyMKHH, €kh, 6oiui;aMa f;h;ih6 afftraHAa, SepHjiraH 
BeKTOp^iapHH 6np 6om^aHrHq Hyi^Tara KyMHpmu MyMKHH. 
ByHflaft acarn rnaK^ 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 0om;ianFHH 
Hyi^Tara KynupraHAa, y^ap 6Hp Tj'rpH iH3Hi{Aa gTca, CynAaft

seKTop^iap K O J i J i H H e a p  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 , c BeKTop^iap KO^^HHeap b c k - 
•rop^apAHp. LUyHra yxrnaui, iuaK.i 151 AarH a, b, c, d Ba e 
BeKTop^ap ^aM KO^^HHeap BeKTop^apAau HSopaT, ^yHKH y^ ap -

§ 99. KOJIJ1HHEAP BEKTOPJ1AP

e  ,

d  b
a

111 an a  150. LUuka 151.
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hh  S n p o p  S o im iaH F H H  H y K T a ra  K e ^ T H p ra H ^ a , y^ ia p  6n p  Tyrp H ! 

HH3HKaa eTaAH.

§ 100. BEKTOPJ1APHH BA AHHPHLU

1. O a p a 3 KHJiaft^HK, 6n p o p  A  H y ^ T a  o j ia h h  A fl.au B  r a  AB  
e y ftn n a ,  c y H r p a  B jxan C r a  BC  S y n n n a  >;apaKaT k h ^ ich h .

H a T n w a A a  y  H yK T a  A AaH  C  r a  K en a jiH . I l ly H H H r  y n y H  A B  =  a

Ba BC  =  b BeKTop^apHHHr HHrHHAHCH ynyH AC — c BeKTopHH

C

IllCLKA 152.

Ka6y^  kh^ihiu Ta6HnftAHp. ByHH avrn G opra  ojim6, hkkh a Ba b 
BeKTopHHHr ftnrHHAHCH A e 6, KyflHAarHqa ^ o a u i SyjiraH  c bck-

TOpra aftTH^aAH: 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 « (rnaK^ 152).

BeKTop^apHH KyuiHiu aMajiHHHHr HuiopacH ynyH OAaTAani 
a^reSpaHK kyu ih u i HuiopacH nuj/iaTH^iaAH, m ^H

a +  b =  c.
a Ba b BeKTopjiap — KymH,,iy BllH seKTop^ap Ba c  BeKTop — r e o 
MeTpHK A h f h h a h  eKH, K HCKana,  A h f h h a h  Aenn.naAH. IllyH H H r 
CHJiaH, a BeK'ropra b BeKTopHH KyuiHiu y^yn : a BeKTopHHHr 
B y n u r a  b BeKTopHHHr S o iu h h h  KeJiTHpnd, c y H r p a  a BeKTop

HHHr Gouih b BeKTopHHHr yHH C 6n^aH TyTauiTHpn^ica, A C  
BeKTop a  Ba & BeKTopjiapHHHr ftnrHHAHCH 6y;iaAH.

Ill a k/i 153 AaH ohhk KypnHMOKAaKH, a Ba b BeKTopjiapHHHr 
fin thhahch y  BeKTopjiapAa aca^raK napa;i;ie;iorpaMHHHr Anaro- 
Ha^inAan nCopaTAnp. ByHra KaparaHAa

a +  b =  b -\-a,
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AeMaK, zeoMempuK u,yuiuiu KOMMymamue tfonyma 6yucynadu, 
HT>HH l^ y i lJ IM yB iIH ^ a p H H H r  T a p T H 6H re O M e T p H K  HHFHHAHra Ta"b-
CHp 3TMaflAH. y m a :  a, b, c BeKTop^apHH Kym nm  yqyH : a Ba b

IU oka 153.

BeKTop;iapHHHr a - f  b HHFHHAHCHrs c b ck toph h  i^yiiiaMH3. ByH - 

A3h j^och^i Sy^raH A D  BeKTop yna;ia  BeKTopHHHr hh fhhahch  
6wiaAH (u iaK^ 154). JleKHH a BeK- 
Topra  b +  c ftHrHHAHHH i^ymraH/ia /? 

33m A D  BeKTopHHHr y 3H x,ocvm
6 y^aAH, AGM3K:

(a +  b)-\-c =  a +  ( b Jt -c )=a +  b +  c, ^

ht>hh zeoMempuK qyuiuui acconuamue » 
qoHynuza 6yucynadu, SouiKsna i^h- 
ah6 aHTraH^a, reoMeTpHK hhfhhah/W 
i^aBc^apHH omhui Ba ^yuiHjiyBHH^iapHH 
^SBc/iapra khphthih MyMKHH.

fO^opHAa KypcaTHjir3H ycy^i 6h- 
^ aH  cohh HCT3^ir3HHa G yv iraH  B e K T o p -  
Î3pHH ^yHIHUI MyMKHH. M3C3^3H,

a +  b +  c 4 -d  +  e
ftHFHHAHHH TOnHHI ynyH  a BCKTOpra b BeKTOpHH ^ymaMH3^ 
CyHrp3 30CHJI 6y^r3H  fiHFHHAHra C BeKTOpHH J^yiH3MH3 B3 
u iyH rs yxrnaui KeTMa-KeT abbom 3th6, oxnpH  a -f- b +  c - f  d 
HHFHHAHra e BeKTOpHH Kyma\iH3 (uiaK.i 155).

JleMSK, « ,  b, c, d, e BeKTop./iapHH KyuiHui ynyH a BeKTop
HHHr ynnra b bcktophh, b BeKTopHHHr ynura c BeKTOpHH, 
c BeKTopHHHr yqnra d BeK'ropHH, d BeKTopHHHr ynura e BeK- 
TOpHH Ke Î THp h6 . CyHrpa 3 BBa l̂TH a BeKTopHHHr 60IHH 3Hr Ke- 
HHHrH e BeKTO pHHHT y4H SH.iaH TyT3HITHpHJIC3. K3.7iaHraH ( j )
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h h f h h a h  B e K T o p  * o c h ; i  6yj\am.  B y  K O H A a  BK y n 6 y p n a K  K O H A a c H a 
AeflH^aAH. B eK T o p ^ a p  6np Hena S y^ ra H  ^ o ^ A a  ^aM accoitHaTHB 
K O H y H H  y 3  K y  HHHH C a ^ a f t A H ,  H t H H

a +  (b  +  c) -\------+  t =  a +  b + ( c + - - - + t )
s a  u i y H r a  y x m a m .

UlaKA 155.

<t>apa3 ^HJiaftjiHK, KyuiH^yBHH BeKTop^iap: a =  OA, b =  OB  ,

c OC  dy^cHH. A rap  maK;i 156 Aa KypcaTH/iraHAeK yqajia 
BeKTop^apaa napa^^e.ienHneA aca^ca,

a +  b =  OA +  OB =  OE\ a +  b c  = 7 ? E +  OC ==~OD,

fl"bi!n f)Hp TeKHC^HKAa gTMaraH ym a  BeKTopHH yMyMHft 6np 
Hy^tara i<e;iTnpraHAa, y  Hy^TaAaH h h i^ h  hhthhah-BeKTopHH
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^a/iHrH yq BeKTop.ua nca^raH napa.zuie;ienHneAHHHr uiy Hyi^ra- 
jiaH HH^^aH AHaroHajiH w$on.a KHJianH.

2. H kkh  6 kh 6np He^a BeKTOpHH i^yiuHiuAa Maxcyc 6np 
30 jihh yqpaTHiu MyMKHHKH, y  ^aM Sy^ca TeHr Ba fiyHa^Hiu^a-

I U u k j i 156.

pn âpaMa-i âpmH Sŷ iraH BeKTop̂ apHH tjyuiHiuAaH uSopaT. 
ByHnaft BeKTop^apna napa;uie.aorpaM Hca6 6y;iMafiAH. lOKopHAa 
-6np Hena bcktophh i^y iuH iu  ynyH MHi^apH/iraH y.MVMiift kohacV 
hh t3t6h^ i^H ^raH Aa  iu y H A a f t  

„HHrHHAH-BeKTop“ 30CH.T 6y;ia- -Si
Ahkh, yHHHr 6o u ih  yun 6Ĥ aH '
CHp^amraH 6y;iaAH. ByHAaft /  /
MaXCyC „BeKTOp“ HOJIb-BeKTOp ----------------------------- /
A e f tH ^ a A H  Ba y  o A a T A a  a^reS pa- ^
A a r n  0  H U io p a c H  6H^aH 6e ^ r n -  f f l a o  157.
viaHaAH, H'bHH (rn aM  157):

a  +  ( — a ) =  0.

LUyHHHr yqyH , arapAa a  +  b =  0 Gyjica a  =  — b 63hui MyMKHH.
Shah, aftHpniu aMa-iH ^yuiHiu aMa^Hra TecKapn anan Tapn- 

KacHAa KyflHAarnqa aHH^aHaAH:
HKKHTa a Ba b BeKTop-iapHHiir aftnpMacH Ae6, iuyHAaft 

y iihh h h c BeKTopra aftTHJiaAHKH, ft Ba c  BeKTopjiapHHHr f tHrHH- 
ahch a ra TeHr 6y;ica, h^hh 
21— 186
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a —  b =  c, a ra p  b +  c =  a 6y./ica.

Arap KefiHHrH TeHMHKHHHr HKKa^ia TOMOHHra ( —  b) BeKTop- 
AaH KyuiH^ca,

c — a —  6 =  o  +  ( —  b)

Cy^aflH, HtHH a B eK Top^aH  b b c k t o p h h  afiHpHiu yn yn  c B eK - 
x o p r a  ( —  b) BeKTopHH K yiiiH iu  K epaK .

a Ba b BeKTop^iapHHHir 
8 C aftHpMacHHH acaiu  ynyH

6y BeKTop^iapHH 6Hpop 
6om^aHrHH O  HyKTara 
KyHHpidS, cyHrpa b BeK
TopHHHr B yqHAaH a BeK

TopHHHr A  yqnra  BA BeK- 
0 a  , & Top yTKa3H^ca,. rnyHHHr

y3H H3^iaHraH a — b Beit— 
UlaKA 158. TOp  g y ^ a A H ,  MyHKH ( m a K ^

158):

BA  =  BO  - f  OA =  —  b +  a =  a — b.

IllyH H H r Sn^aH, a Ba b BeKTop^ap/ia aca-nraH napa.M e.fio- 
rpaM ^a AHaroHa^^apHAaH 6 h ph  y  BeKTop^apHHHr HHrHHAHCHHK 
Ba HKKHHMHCH —  aHHpMaCHHH H(f)OAa KHJia^H.

§ 101. BEKTOPHH CKAJlflPTA KynAHTHPHUI

a BeKTopHH 6Hpop X cKa./iap (^a^H^HA) KynafiTyBHHra 
KynaftTHpHm, iuyHAaft HHrH b BeKTop ^och;i kh^ihih .aeMaKKH,.

b — la
Sy^cHH. A rap  X >  0 fiyjica, b BeKTopHHHr fiyHa^Hiiin a BeKTop
HHHr flyHa.iHWH KaSn bynam, arap.ua X < 0  Gyjica, TecKapHcm 
6y^aAH. X aP hkkh ^ojiaa ^aM

| la  | =  | X11 a ].

BeKm opnum  CKajixpza KynautnMacu ducmpudymue you y - 
Huza 6yticyH.adu, a-bHH:

X (a  +  b ) =  Xa +  lb ,
6omKaMa afiTraHaa, ojmHft a ^ re g p a  KOHaaeH SyftH^a
KaBc^apHH ohhih MyMKHH. XaKHK3T,zia (uiaK^ 159):

O A = a , O A > =  V a,
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A C  =  b, A^C, =  lb;
6yH.ua h

OA, = W A ,  A^C, =  kAC, 
srbHH OAC  Ba C M jC ,  yM6y p q a K ^ a p  y x iu a m ,  AeMaK,

O C , -\ O C ,
iuyHHHr ynyH:

la +  X& =  X (a  +  b).

B, C, '

Ad

111 aKA 159.

y 3 y H ^ H rn  (M O A y jm ) Gnp^HKKa TeH r 6y ;ira H  B eK Top  6 n p -  
v i h k  B e K T o p  eKH o p T  AefiH-ziaAH. BeKTopHH CKa;iHpra K yn a ft- 
TupH in Tyu iyH H acH AaH  4>ofiAa.naHH6, ^ a p  KaHAafi b c k to p h h  u iy  
flyH a^H iu AarH  S h p jih k  B eK Top  epAaM H 6H^aH H({)OAa ^h .ih iu  
MyMKHH, M aca^aH, a b c k to p h h

a — aa ,

K yp H H H U iA a  e3H in  M yM K H H , a 6y H A a  a B e K T o p H H H r  y 3 y H ^ H r a  
Ba a ! yHHHr Ghp^hk BeKTopH, H'bHH fiyHa^HUiH a BeKTopHHHr 
fiyHa^HiiiH Ka6H 6y^raH Shp^ihk BeKTop.

§ 102. BEKTOPHH COHrA ByjIHUI

BeKTopH H  coH ra  C yjiH iu  aMa^H ^y fiH A arH H a T a tp H t}) i^ iH H a -  
A h : a BeKTopHH X(X=^=0) coH ra  6y^H iu , iu yH A aft b BeKTopHH 
ToriH iii AeMaKKH, yHH I  ra  K yn afiTH praH Aa a B eK Top  30CH./1 
6y^CHH, HT>HH

lb =  a.

LUyH H H r 6H^aH, 6y  aMa^i b c k to p h h  c o n ra  KynaftTHpHiu aM a^w ra
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TecKapn 6y^raH aM a^aH  nSopaT. A rap  6y TeHr/iHKHHHr HKKa- 

jia tomohh —  ra KynaflTHpn^ca, y  xojina

6 =  a i - r>

H"bHH BeKTopHH (HOJira TeHr 6y^MaraH) coHra 6yjiHui ynyH y  
BeKTopHH m y cohhhhf TecKapncHra KynaflTHpH^ca khcJjoh.

A ^reG paA arn  Ka6H a bcktophh I  coHra Sy^Hm H araw acn

€kh a:l  KypHHHHiAa e3H.naAH. IllyHHHr 6h^3h 6apaBap

a
ir

BeKTopAaH HCopaT 6y^n6 , yHHHr ysyHJinrH ^  ra TeHrAup;

arap X >  0 6y./ica, fiyH3^iHmH a BeKTopHHHr fiyHa;miiiH ks6h 
6y^i3AH, arap X <  0 6>vica, yHra TecKapH Sy^aAH.

A rap  hkkh BeKTop a  Ba &

aa  +  pb =  0 (1 )

hh3h^h  MyHOca6aT 6h^sh 6or;iaHraH Gyjica, y  ^OJiAa a Ba b 
BeKTopjmp Ko^i^HHesp Sy^aAH. X aKHISaTAa> tJ^P33 KHJiaHJiHK, 
a 0 6y^CHH. By ^o^iAa

6y  aca a Ba b BeKTop^apHHHr KOJi^iHHeap^inrHHH K yp c a T a A H . 

AK CH H H a, arap a Ba b B eK T op ^ ia p  K O ^ ^ H H ea p  6yjica, y  ^ o ^ A a  

a HHHr b ra h h c 63t h h h  X ( f iap33 k h j i h 6,

a =  lb  eKH a — lb  — 0

6 3 h h i  M yM KH H , 6y 3C3 q H 3 H ^ H  M yH o ca S a T H H H r x y c y c H H  .%OJIH- 

A3H  H S o p a T .
A rap  a b s  b B e K T o p ^ a p  K O M H H e a p  6y^iM 3C3, y }$o.aAa b c k -

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 m y TeKHCJiHKHHHr y3HAa 6y./iaAH. By ^o^Aa c , b 
Ba c BeKTop^ap K O M n ^ a H a p  BeKTop.nap, H tH H  6h p  t c k h c -  

jihkk3 napa^^e^b 6yjiraH BeKTopjiap AeftH^aAH.
A K C H H q a , KO A/iH H eap S y v m a ra H  a Ba b B e K T O p ^ a p ra  k o m - 

n ^ a H a p  6y ; ir a H  >»ap i^aHAaft c  b c k t o p h h  (2 ) p aB H u iA a  H(J)OAa 
K H -ih ih  m y m k h h . B yH H  h c6o t  i^ h ^ h iu  y q y H  a, b, c B e K T o p ^ a p -
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HHHr yH a jia cH H H  f in p o p  yM yM H H  O  H y i f r a r a  K yH H paM H 3 
(rnaK Ji 160). CyH rpa c  B eK T opH H H r C yqn/i.aH a  Ba b  B e K T o p - 

jiapra napa^^e^b ^h.t ih6  CD  Ba CE  hh  yTK a33M H 3.  By ^onaa 
a  Ba b  B e K T o p jia p r a  K O /U H H eap  S y ^ ra H  a a  Ba $b B e K T o p ^ a p -  

h h h t  r e o M e T p H K  h h f h h a h c h  c  6 y ^ a A H ,  h t-h h

c =  0.0 -|“ $b.
LLIaK^ 160 Aa:

a ==
OE
OA'

Q - O R
r ~  OB

i^h j i h h h i h h

c

eKH HKKHra

I

U I q k a  160.

(f)apa3 l^HJIHH3AH.
C BeKTopHHHr (2 )  Ka6n H(|)OAa 

a * p a ^ H u iH  6n p rH H a  6y.na-
AH . ^ a K H ^ a T a H ,

c * = o .a -\ -$ b ,

c  —  o! a  +  §’b

4>apa3 fjH ^H H ca , 6y  ^ o j iA a

0  =  (a  — a ' ) a  +  ( p — p ' ) &

C y ^ a p  3 a h . H k k h h h h  t o -  
m o h a 3 h  a  Ba b B e K T o p jia p  

n a p a ^ e ^ ib  6y ;iM a ra H H  

y q y H
a —  a ' =  0, p —  p7 —  0,

e K H
«  =  a ', p ^ p ' .

B yH AaH  ruyHBafl HaTHJKa Ke.iH6 m h ^ b a h : y » iTa  KOMrManap B eK 
T o p  ^aM aB ai^T  y 3 a p o  m h 3hk^h  M y n o c a O a r  C n jiaH  C o r^ a H ra n A H p :

aa +  p b  +  7c  =  0.

AKCHHMa, arap 6y MyHocaGaT 
6a> K ap H ^ca , o ,  b , c  B e K T o p .ia p  

K O M n ^aH ap  6y./iaAH.
A r a p  yn Ta  a , b , c  B eKTop- 

./iap KOMnjiaHap Sy^iMaca, y  
^ o A A a  ^ a p  6hp d  B eK TopH H

d  =  « a  +  p £ +  T c  ( 3 )

i< y p h h h h ia s  y ^ T a r a  a ^ K p a ra m  
MyMKHH. ByHHHr MyMKHH^HrW 
IIiaKJI 161 A3H  OMHK K yp H H - 

MOi<Aa. LUyHHHr 6n^aH Gapasap (3 ) ampaTiim 6np xn^irHHa 
CyviaAH. ^a^HtjaTAa, arap

IllaKA 161.
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d — aa +  $b -f- Tc >

d =  a ' a +  [3',& -j- f c

(papa3 KH^HHca, 6y ^o^aa

0 =  ( a - a ' ) a  +  (|3 —  P ')b  + ( l  — 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 , c BeKTop- 
.nap KOMruiaHap 6y^ap 3AH, 6y sea KH^HHraH cpapa3ra i^apiHH 
6y^aAH. IllyHHHr ywyH

ByHAaH iuyHAaft HaTHJKa Ke^n6 h h i^ h :  TypTTa HxraepHH 
a , b, c, d B6KTop^iap ^aMaBa^T mh3hk^h MyHOcaSaT 6njian 6or-
■/iaHraHAHp:

aa  4- +  1C +  Sd = 0 ,  (3 )
6yH.ua K034)$nuHeHT^apHAaH x,eH 6y;maraHAa 6npn Hcwira TeHr 
SMac.

1. KHToSHHHr § 90 Aa npoeKii,Hn;iap TyrpHCHAa MaiwiyMOT 
SepH^raH sah . y  epAa MH^apH^iraH MyHOca6aT./iap, yMyMaH

aflrraHAa, BeKTopHaji a;ire6paAa ^aM y3 Ky^HHH ca i^aca-Aa, 
6H3 6y epAa BeKTopHHHr y^Aarn npoeKUHHCH TyFpHCHAa khc- 
^aqa TymyHHa SepHHiHH ;io3hm to h ah k .

Oapa3 KH^aft^HK, x ' x : ftyHa^HHiH 6hp^hk i  BeKTop 6H./iaH 
aHHK^ianraH TyrpH hh3«k (y ^ ) GjMchh (rnaK^ 162). By fiyHa-

§ 103. BEKTOPHHHr YKflArH nPOEKU,HHCH

UlciKJi 162.
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^Huiiia 6kh yi^Aa 6npop  a BeKTopHHHr npoeKUHHCHHH aHH^AaH- 
mh3. ByHHHr ynyH  a BeKTopHHHr 6oihh A Ba ynn  B ash  x 'x  
ra  nepneHAHKy^ap khjihS TeKHc;iHK/iap yTK33aMH3. B y  tck h c - 
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. 3 h ah  A nan x 'x  yi^nra 
n a p a ^ e ^ t  v,\\nw6 TyrpH  hh3Hi^ yTKa3H^ca, y  Q  tck h c^ h k  6n^aH 
6npop  C Hy^Tana yvpsiuaAH . <f>apa3 ^H^aft^HK, a BeKTop Sn^aH 
Shp^hk i BeKTopHHHr (6kh  x ' x  y^HHHHr) opacHAarH 6ypnaK 
cp 6y^CHH; a BeKTopHHHr x 'x  ytjHAarH npoeKUHHCHHH, hi>hh 
A 'B '  hh a,- 6h^i3h 6e.arH;iaftMH3. LllaK^ra MyBO(})Hi^:

np.;a =  at =  A 'B '  =  AC  

fiy^raHH ynyH , ABC  yuSypnaKAaH

a, =  a  cos cp. (1 )

® 6ypuarH - j-  AaH KaTTa 6y/iMaraH ^OAHa 6y (J)opMy^aHHHr

TyrpH îHTH y3-y3HAaH KVpHHaAH; cp > -5- 6y./iraH J ô^Aa (m a o  
163):

AC  =  a cos (it — cp),

îeKHH 6y ^o;iAa AC  i ra ^apuiH flyHa^raH, rnyHHHr ynyH:
ai =  — AC =  — a cos (~ — rs) — a cos cp,

AeMaK, (1 ) (JjopMy^a 
yMyMHH 6yviH6, ^ap  
hkkh *o ;iA a  >;aM KyHH- 
hh ca^JiafiAH. X ap  hkkh 
^o^A a : B e K T o p H H H r  
y ^ A a r H  n p o e K u n a -  
CH B e K T O p y 3 y H J I H -  
r h h h y B e K T o p  6 h- 
ji a h y  k o p a c H A a r H  
6 y p n a K H H H r  k o c h -  111oka  163.
h y c h 6 h j i 3 h k y- 
n a f i T M a c H r a  T e H r .

a B eK T opH H H r i H yH a-iH iu A a i'H  npoeKU H H CH H H  6 h 3  B e K T o p  

TapH^acHAa ^aM HmJiaTHiUHMH3 MyMKHH. By ^o./iAa:

at — ati acoscpt. (2)
2. 3h ah  6hp Hewa BeKTop hh rHHAHCHHHHr y^A arn  ripoeKUHH- 

CHHH aHHK^iaHMH3. COAAaJlHK H y I<TaH-Ha3apHAaH TypTTa B e K T O p  

o^aMH3: a, b, c, d. 3 h t  aBBa^, CepH^raH BeKiop^apHH „K yn -

B
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6yp iiaK KOHflacH1* SyftHna Ty3H6 o;iaMH3 (inaK;i 164). Oapa3 
i^H^aft^HK, SepH^raH BeKTOpjiap:

a — A*B, b =  BC, c — CD, d =  E D

■r

6y^CHH. „ K y n 6 y p q a K  KOHAacH11 ra m ybo (J)hk , 6 y  Beia-opjiapHHHr

h h f h h a h c h  AE  BeKTop 6 yjiaAH, $ n > H H : _

a +  b +  c -\ -d  =  AE. (3 )

A r a p  a, b, c, d, e H y ^ T a ^ a p  A, B, C, D, E  Hyt;Ta;iapHHHr 

npoeKii.H3.napn cpapa3 ^ H ^ H H c a ,  6y  ^ o ^ A a  B e K T o p ^ i a p H H  ^yuiHui 

Ta-bpncpHra MyB0(j5HK:

a t  =  ab +  be +  cd +  de. (4 )

H K K H H M H  T0 M 0H A 3H:

ae =  np.iAE, ab =  np.fi, bc =  np.ib,
ACMaK:

cd =  np.;*:, de =  np.;rf, 

np.Xa +  b +  c -\- d) =  np.;a  +  np.;*  +  n p .^ + n p ^ r f (5 )

B e K T o p ^ i a p H H H r  c o h h  ^ a p  K a H M a  6y.nraH ^ o ^ A a  ^ a M  ^ a ^ n r n  

fty;i GH.naH h c 6o t  ^ H ^ H H a A H .  Ill y H H H r  S n ^ a H :  6 n p  H e u a  B e K -
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T O p H H F H H f l H C H H H H r y K A a r H  n p O e K U H H C H  K y i U H -  
j i y B H H  B e K T o p j i a p H H n r  m y  y p a r n  n p o e K U H s . i a -  
P  H H H H r  f i H F H H f l H C H r a  T e H T .

§ 104. HKKH BEKTOPHHHr CKAJlflP KYnAHTMACH

H k k u  e e n m o p  a  ea b  h u h z  cuaviHp K y n a u m M a c u  de6 , u k - 
K a j ia  eeKtnop y3yHAUKAapunuHZ K y n a u m M a c u n u  UKtcaAa een -  
m o p  op a cu d a zu  SypKaKHunz K o cu u y cu  6 u A a n  K ynaurr iM acuza  
a u m u A a d u .

a  Ba b  B eK T op^ iapH H H r C K a ^ a p  K yn a flTM acH H H  a b  c h m b o ^ h  6h - 
v iaH  6 e jirH ^ a ftM H 3 , A e M a K  Ta tpn cJ ) Sy f t Hwa :  

a b  —  ab cos [ a ^ b ) .  ( 1)  

C k a ^ a p  K yn a flTM aH H H r 6y  T y3 H J im iiH ra  k ap araH .u a , >’ h h  h h 3  
6yH_aaft T a i.p H (} )^ a m  M yM K H H :

H k k u  eeKtnop a  ea  b  hu h z  cK a A n p  K y n a u m M a c u  de6, 6up  
eeK m opnuH z ysyH A U zunu  ukkuhh.u eeK m op n u n z  6upuHH,u een -  
m o p  u y n a A U u iu  6 y u u i a  o A u n z a n  npoeK i^uncu  6 u A a n  K y n a u m -  
M a cu z a  aumuAadu, atjHh :

a b  = a - n p . a -b  = b - n p . b -a .  ( 2)

C n a ^ a p  K yn a flTM aH H H r j ;a p  h k k h  T y3 H ^ H u iH ra  K aparaH .u a h k k h  

B e K T o p  a  Ba b  HHHr K y n a fiT M a c n  c K a ^ H p ^ a H  H S o p a T . 
a  Ba b  B e K T o p ^ a p  o p a c H A a rH  S y p n a K  yT K H p  6y ; ir a H A a  

c o s  ( a ,  b )  M y cS a T  Ba y T M a c  6y ; ir a H A a  MaH(J)HH 6yv iran H  y iiy H , 
a r a p A a  a  Ba b  B eK T op ^ ia p  o p a cH A a rH  C y p n a K  yT K H p  6y ^ c a ,  

y jia p H H H r  C K a ;m p  K y n a flT M a c n  M y c 6aT  Ba yT M a c  6y ; i c a —  MaH- 
4 )h h  6y ;ia A H . X y c y c H f t  ^ o ^ A a  B eK T o p  a  B e K r o p  b  r a  n e p n e H -  

j lH K y ^ H p  6y./iraHAa y jia p H H H r  C K a ^ a p  K yn a fiT M a cH  0  r a  T e H r  

■Cy^aAH ^nyH KH  c o s  ( a ,  b )  — c o s  =  O j : 

a b  =  0 ( 3 )  

s e K T o p  a  B e K T o p  b  r a  n a p a ;u ie ; ib  S y ^ ra H  y o j i a a  c o s  ( a ,  b )  =  

=  c o s  0°  =  1 S y ^ ra H H  y n y H ,  6y  %0JiAa 

a b  =  ab, ( 4 )  

ArapAa BeKTop a BeKTop b ra KapaMa-^apuiH 6y^ica 

a b  =  —  ab,  (5 )

qyHKH 6y ^o;iAa cos (a , b ) ~  — 1. XycycHH ^o^ma

a a  =  a2. (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 hkkhhqh Ta'bpncfjra aco

caH

X (ab) =  X- (b -n p .b a) =  6 .(X-np.t -a) =  b- (np.^Xa) =  ( la )  b.
ByHH Ba (7) hh 3"bTH6opra o^HHca

l (a b )  = ( l a ) b  =  a (lb ), (8)

a-bHH CKajiap KynaftTMaHH 6npop coHra KynaftTHpHiu ynyH 
KynaftTyBHH BeKTop.iiapAaH SnpHHH my coHra KynaftTHpn^ca 
KH(})oa KH-'ia.o.H.

CKa^ap  KynaftTMa ynyH 6epH^raH hkkhhhh TatpH^ra aco

caH:

a (b +  c) =  a • np.fl (b +  c) =  a (np,ab +  np.ac) =
=  a-np.fl-,& +  a-np.a-c —  ab +  ac,

£kh

a (b +  c) =  ab +  ac, (9 )

HtHH CKaAHp KynaiwiMa ducmpudymue %onynuza 6yucynadu. 

§ 105- HKKH BEKTOPHHHr BEKTOPHAJ1 KJ^IIAMTMACH

Bh3 yTraH naparpatjua hkkh BeKTopHHHr CKa^ap KynaftTMa- 
ch 6H^aH myryji^aHraH 3ahk. 3 hah 6y epAa hkkh BeKTopHHHr 

B e K T O p n a J i  K y n a f t T M a c H  Ae6 aTa^raH HHrn aMaji 6n;iaH 

T3HHmTHpaMH3.

O apa3 KH^aft^HK, HKKHTa a Ba b BeKTopjiap SepHJiraH 6yA- 
chh. a BeKTopHHHr b BeKTOpra BeKTOpnaJi KynaftTMacH Ae6 , 

myHAaft ynHHHH c BeKTopHH aftTH^aAHKH, y BeKTop KyftHAarn- 

Ma aHH^jiaHaAH:

1) c eeKmopHum y3ynAuzu a ea b eeKtnopAap y3ynAUK- 
AupiiHUH?. yAap opacudazu 6ypKaKHUHZ cunycu 6uAan Kynautn- 
M acuza m em , hi>hh

Jc| =  absin (a , b), (1)

Cy Ta bpm})ra î aparaHAa c BeKTopHHHr y3yH.iHrH a Ba ,& BeKTop- 
jiapAa aca;iraH napa^^e^orpaMHHHr k>3hhh HcjiOAâ OBHH coh 
6n/iaH nt{)OAa KH-flHHaAH;

2) c BeKTopHHHr ftyHa/iHmH ^a.rarH napa^^e^orpaMHHHr 
TeKHC^Hrnra nepnenAHKy^ap 6y ;m 6 , yHr yftMa^H bhhthh (Skh
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napM aHH) a  BeKTopAaH b  BeKTopra ^aparaS  SyparaH  Hor,na 

yHHHr y^H c BeKTop 6yftHH3 o^AHH ra  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 
n apa^e^orpaM  TeKHC^Hrn ycTHAa th k k3 TypraH ^ojiAa yHHHr 
<5oihh ^a^n rH  c BeKTop TOM OHH^a Sy^cuH . B y  ^ojiAa a  Ba b 
BeKTop^ap opacHAarH 
Syp^aKHHHr SncceKTpH- 
cacHra i^aps-ica, a  B eK 

Top yHHHr yHr to m o -
HH,aa Ba b  BeKTop q an

TOMOHHaa Sy^aAH, eKH:o _______________
HyHajiHiuH/uiH b  ftyHa'  ^
^iHHinra p;apa6 (s h t  

E^HC^a fty/i 6 h;i3h) sft;iaH- 

THpn^ca, 6y  ^apaK aT  

coaT CTpe^iKacHHHHr 

lopHHi ^'apaKaTHra Tec-

KapH 6y^H6 KypHHaAH. WaKA 165
ByHAaft CHCTeMa y H r  
C H C T e M a  AeftH;iaAH.

AKCHHMa, b  AaH a  ra tomoh (sHr KHC^a fiy^ 6n;iaH) afl^an- 
THpnui HaTH>KacHAa c BeKTopHHHr flyHa^HHiH aBBa^rHCHra Tec- 

Kapn 6y^aAH. LUyHHHr ynyH
/ [ ab]  =  — [ ba] ,

HtHH  KynaflTyB^H a  B a 'b BeKTopjiapHH KynaftTHpHiu tspthSh  

y 3rapr3H norAa KynaftTMaHHHr HiuopacH TecKapH 6y./iaAH. J\e- 
MaK, eeKtnoptLCLJi K y n a i i m M a  K O M M y m a m u e  q o H y n z a  S y u c y n- 

Maiidu.
a  Ba b  BeKTop/iap' Ko^^HHesp 6y^r3H ^o.iAa

I [ab] =  0 . (2)
6 y aca, lOKopHAa BeKTopna^ KynafiTMars SepH^iran acocHH Tai.- 

pH(|)AaH 6eB0CHTa kcjih6 hh^3a h .
BenmopaaA KynaiimMa ducmpu6ymue /(ouynuia 6yacyna- 

du, H-bHH j
j [ ( a + b ) c =  [ac] +  [be]. (3 )

ByHH hc6ot ^rt^Hrn yqyn  c° hh Ghpjihk BeKTop cf)3pa3 k h -
^ h6, 3Hr aBBa^ [ac°] BeKropna^ KynaHTMaHH acarn ycv^H 6h -

/



332 BetcropudA anze6pa

jian Tona.MH3. I l ly  Mai^caA 6 vu\a\i a =  OA BeKTopHH c° Benxop- 
ra uepneHAHKy^ap Cy^raH xeKHcyiHKKa O Ax npoeKu.nHCHHH

TyuiHpaMH3 (uiaK^ 166).
C a A By *o./iAa

O A t — a cos (a, C M ,) =

=  a sin (a , c ° ).

7
3hah 6y O Ax npoeK- 
uhhhh O Hy^ra axpocjm- 
Aa (^a^Hrn xeKHCJiHKAa) 
coax cTpe^KacHHHHr xa- 
paKaxn SyHHna 90° ra 
__  ̂ afl^aHXHpaMH3. C>apa3

KH^aftjIHK, CM, HHHr HH- 

rn ypHH OA 2 6y;iCHH. 

O A 2 y3H [a c 0] BeKxopna^ KynafixMa

LU q k a  166.

By ^o;iAa aHa m y BeKxop
6yjiaAH, 4VHKH

lUaKA 167.

O A2 =  OAx =  a sin (a, c°)

naOAn BeKxopHHHr y3H a Ba c° Beicxop^apra nepneHAHKy^np 
0y;inf>, myHAan TOMOHra nyHa^XHpH^ranKH, yHHHr a  AaH c ° ra 
aiiJiaHHiiiH coax  cxpejiKacHHHHr ^apaKaxwra KapmHAiip.

S hah  (j)apa3 ^n.iaft.iHK, 6hpjihk Bei<xop c° 6npop tckhc^ihk-
--> -- >

na ncpneHAHKy^np 6y^cHi; Ba OA =  a, A B  =  b 6y;iCHH, Ae- 

MaK, OB  *= a -f- b (maK.n 167), OAB  yq6ypnaKHHHr ^a/mrH
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TeKHCJiHKKa npoeKUHHCHHH Tyu iHpHS, c yH r p a  yHH m y  t c k h c j ih k -  
A a  c o a r  crpe^KacH H H H r ^apanaTH  6yftHHa 90° r a  aftjiaHTHpa- 
mH3. By ^o ; ia 3 ,  lOKopHAa HHKapn;iraH HaTHH<ara My boiJihk

OA2=[ac°\ , A^B2 =  [bc°], OB2 — [ ( a  +  b)c°\,
HKKHHHH TOMOHA3H

• o b 3 =  o *a2 +  a Tb 2
S y ^ ra H H  y n y H

[ (a  +  b) c°] =  Iac°) +  |be |

€kh 6 y  TeHr^ihkHHHr HKKa^ia tom ohh CKa^ap c ra KynaflTHpHJica 

[(a +  b) cc°\ =  [acc°] +  \bcc \
CKH

[ (a  +  b )c ]  =  fo e ] +  \bc\
Hy HKH

cc° =  c 6y;i3AH.

§ 106. J'M BEKTOPHHHr APAJIAUi KynAHTMACM

Y h  BeKTopHH y 3 a p o  Typ.riH paBHHiAa Kyn a f lTH pn m  MyMKHH. 
B y  KynafiTMa^apAaH oh 3  6 y  epA3  y m 6 y  KynafiTMann T eK m n p u m  
6HJI3H HeKJiaH3MH3:

\ab\c,- (1)

h i >hh a Ba b BeKrop.iapHHHr BeKTopna-'i KynaftTMacHHHHr yiHH- 
hh c BeKTopra CKajiap KynaftTMacHHH Ty33MH3. ByHAafi KyiuiHT- 
Ma y q  B e K T o p H H H r  a p a ^ i a m  K y n a f t T M a c H  Aeftn;iaAH.

a Ba b BeKTOp^iapHHHr [ab] BeKTopHa^i KynaftTMacH BeKTop 
6yviraHH ynyH, 6 y  BeKTopHHHr c B eK Topra  CKa-nap KyiiafiTMacH 

C K3^ap  Sy^aAH, AeMaK, a, b, c BeKTop-napHHur (1) a p a ^ a m  
KynaftTMacH CKa;iHpAaH HGopaT.

B y  KynaftTMa o a a h A  reoMeTpni^ M a tH o ra  ara/m p. XaK H K 3TA 3 , 
4>3pa3 KHJiaft^iHK, y n a ^ a  BeKTop a, b, c 6 n p o p  yMyMHft O H yK 
Ta ra  Ke.iTHpH-iraHAa, y.aapHHHr ypHH^apn maK,T 168 AarH Ka6n 
6y^cHH. By  BeKTopyiapAa napa^^e^ennneA sicaftMH3 ; a Ba b 
B eK T op ^3 p A 3  H ca^rsH  n a p a ^ ^ e^ o rp a M H H H r  io3H

I \ab] |

6y^aAH . H k k h h h h  t o m o h a 3 h  \ab\ BeKTop  ^ a jm rH  napa./i./ie.ao- 
rpaMHHHr TeKH c^H rura  nepneHAHKyjiap Cy^raHH ynyH  c BeK- 
TopnH  \ab\ BeKTopHHHr f iyH a ^ H m n ra  npoeKu.HHCHHH o^h 6 ,  
n a p s ^ e ^ e n H n e A H H H r  6a^aHA^HTHHH ^ o c h j i  KH;iHm mymkhh.
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HaTimn/ia
v  =  [ab] c (2 )'

apa;iam KynaftTMa a , b Ba c BeKTOp;iapAa aca;iraH napa^jie^e- 
imneAHHHr ^3>kmhhh H(J)OAa i^uiaAH.

a, b Ba c B e K T o p ^ a p  y H r  CHCTeMa t s ih k h j i  ^H ./ir3HAa, 6y  

K yn a ftT M a  M y c S a T  Ba b k c h  ^ o ; ia 3  MaH(|)Hft 6 y .i3 A H . LL Iy 6h;i3h:
6npra 6y  epAa a, b, c 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(J)^apAa Tatpnc}) 
STHJiraH BeKTopHaji Ba CKa-flap Ky- 
naftTMa^apHHHr xocca^apHAaH KejwS 
HHI^aAH.

JleKHH a, 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 =  [bc]a =  [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, a *sm 
nan CHCTeMa t s ih k h j i  afgAH.

ArapAa a, b, c BeKTop^iap KOMn;iaHap 6yjica, 6y ^o^Aa [ab] 
BeKTop c BeKTopra nepneHAHKy^iap 6 y ;iraHH y^ Y 11

[ab] c =  0; (5 )

reoMeTpna Hy^Tan Ha3apHAaH, a^iCaTTa iuyHAaft 6y;iHuiH KepaK, 
nyHKH a, b, c BeKTop^iap KOMn^aHap 6y;iraHAa napa^^e^enH- 
neAHHHr p * mh HOJira afuiaHaAH.

XycycHft xosiaa yqa^a BeKTopAaH hkkht3ch y3apo TeHr 
6y^ca, y  ^OJiAa apa^arn KynaftTMa Ho^ira aft^aHaAH, Maca^aH:

[aa] b =  [ab] a =  [ba] a = 0 .

AKCHHna, (5) TenrjiHK 6a)KapH^raHAa napa^^e^ennneAHHHr
>;a>KMH H o;ira 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.

U I q k a  168.
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§ 107. BEKTOPJIAPHH TYFPHByPMAKJlH KOOPiWHATAJIAPflA
TACBHPJ1AIU

1. B h 3 §  102 A a  ^ a p  K aH A a fl B eK TopH H  K O M n ^ aH ap  g y ^ M a r a H  

yiiTa B<_vropra awpaTHiu MyMKHH^HrHHH KypcaTraH sahk. ByH- 
ra acoc^aHH6, Sepn^raH BeKTopHH ynTa y3apo nepneHAHKy^ap 
CyjiraH yK-^apra HHc6a-
TaH o^iHHraH npoeKUHH- z
,/iapH op^a^H aHH^aS, f
BeKTopHaJi MyHoc-a6aT- 
viapHH, yjiapHHHr yK- 
jiapAarn npoeKUHH^apn 
opacHAarH TerHin^iH 
MyHOca6aT^ap fimiaH 
a^MaUITHpHIU MyMKHH.

ByHHHr ynyH Oxyz 
T y F p H G y p ^ a K ^ H  k o o p a h -  
HaTa^ap cncTeMacHHH 
o j ih 6, yH H H r Ox, Oy,
Oz y^^apHHH epAaMHH
BeKTOp/iap opKa^H
aHHK^afiMH3. OAaTAa , , ,

epAaMHH Kh^ih6 i, j ,  k WaKA m
6 h p ^ h k  BeKTOp^iap ^a6y;i khjihh3ah  (uiaK^i 169)

r  =  j 2 
i j  =  jk  

CH CTeM a y « r  6y/ iraH H  y n y H :

ijk - 1 

[ i j ]  =  k, \jk] =  i, \ki) = j .
3 h a h  4>apa3 ^ H J ia fl^H K , a B eK T opH H H r K oo p A H H a T a  

A a r n  npoeKUHH^apH X, Y, Z  6yjicHH. By .'so^Aa:

a =  X I  +  Y j  +  Zk. 
x  — a cos (a, x ) 

y — a cos (a, y) 
z =  a  cos (a , z)

AKCHHna a BeKTopHHHr yv iap A arn  X, Y, Z  npoeKUHflJiapn 
OepH^iraHAa, SyjispHHHr epAaMH CnjiaH a BeKTopHHHr y3HHH 
a H H i^ a m  M yM K H H . X a K H ^ a T A a , 6y  ^ o ^ iA a  a B eK T op H H H r f iy H a -  

^hhih  (6 ) AaH aHH^aHaAH:

k2 — 
k i  =  0 ;

By ^o^Aa. 

(1) 
(2>

(3 )

(4 )

y^^apH-

(5 ) 

(6>
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cos (a , x ) =  —  

c o s (a , y)

cos (a , z) =  —

(60

X, Y, Z Aa aca/iraH TyF pn 6yp iia o H  napa.i^e^ennneAH H H r 
AH aroH ay iH  aca a B e K r o p H H H r  v 3 y m i H r n  6y./iaAH:

\a\ =  y~x * +  y* +  z * . (7)
2. KypcaTH^raH  M eroAra acoc./iaHH6, hkkh BeKTop a Ba b 

h h h t  hhfhhahchhh 6kh aftnpMacHUH y^apHHHr npoeKn,Ha./iapH 
opKa^H To.ia.MH3. <5>apa3 ijii.iafl^HK,

a =  Xxi +  Y j  +  Z tk,
b =  XJ  +  Y 2 j  +  Z2Ar

Sy^cHH. B y  ^o ;iAa :

a +  b =  i (Xx +  X 2) +  j ( Y x + V 2) +  k (Z, +  Z2). (8)}
L ily  fty^  6n^aH asbom  3TraHAa hkkh a Ba b BeKTopjiapHHHr 

CKa^ap KynaftTMacH

ab =  X tX2 +  Y,Y, +  Z,Z2 ( 9

6y^aAH Ba a BeKTop b BeKTopra nepneHAHKyjiap 6y;iraH  ^onna 
X tX2 +  Y ^  +  ZtZ2 =  0. (10)

3. 3 h ah  hkkh BeKTop a  Ba & HHHr BeKTopna^ KynaftTMacn- 
hh TonaMH3:

\ab\ — \(Xxi -f- } J  -j- Z,k) (X2i -(- Y2j  +  Z2k)\ —
=  \jk](YxZ2 -  Z,Y2) +  lkj) (Z,X2 -  X tZ2) +  \ij\(XxY2 - Y xXt) =

=  i (y\Z2 -  z tY2) +  j  ( zxx 2 -  x xz 2) +  k [Xxy 2 -  y xx 2), (i i)
£ kh  AerepM H H aH T KypHHHiuHAa

i j  k
Xx Yx Z,\ab\ =
* 2 Y2 Z 2

( 12)

A rap  a Ba b BeKTop^ap y3apo napa.i.ie^b Sy^ca, y ^o^Aa 

l ( Y xZ 2 -  Z XY2) +  j ( Z tX 2 -  X xZ 2) +  k (X xY2 -  Y xX 2) =  0 

Skh
YxZ 2 — Z xY2 =  0,
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ZxX2 - = 0,
xty2— yxx 2 = o,

•eKH, Sy^apaaH

a-2 y2 Z, ’ * lc5'

hbhh y 3apo napaAAeAb 6yAtan ukku eeKmopnum moc npoetc- 
itlUHAapii nponopUfiioHaAdup.

CaBOJiJiap Ba lwacajiajiap

336. BeKTop HHM-a? CKa^sp HHMa? TeHr BeKTop^apHH Tai>-
pHCf) I^H^HHr.

337. Ko^^iHBeap BeKTop^iap Ae6 KaHAaft BeKTop^apiiH afiTH- 
viaflH?

338. a, b, c Ba d BeKTopjiap SepH^raH. Byjiapm inr Hhfhh- 
ahch toiih^ichh {BeKTop;iapHH HCTa./iraHMa cvih6, maK^Aa 
KypCaTH^CHH.).

339. I^aft Ba^TAa a, b, c BeKTOp.iapAaH ynSypqaK Ty3Hiu
MyMKHH?

340. A rap  a a 4- ?b 4- =  aa' +  +  Tc' 6y.aca, y  *o;iAa 
a — a',b — b', c —  c' BeKTOpJiap KOMnjiaHap 6y;iaAH. By hcGot
^H-flHHCHH.

341. KJaHAafl uiapT SHJiaH a 4- b Ba a —  b BeKTop^ap y3apo 
nepneHAHKyjiap 6y.rcaAH?

342. a, b, c BeKTop^apHH yqfiypqaKHHHr TOMOH^apn <})apa3 
j^hjih6, TpHroHOMeipHHHHHr ym 6y c|)opMy.?iacH MHi^apH îCHH:

a1 =  b2 4- c1 — 2bccosA,
343. yu i6 y  TeHr^iHKHHHr Tyrpn^HrH hcSot kh îhhchh:

[a ft ]2 4- (abf  =  a-b- -
344. Yu iSy TeHiviHKHHHr TyrpH^Hrti hcGot ^hjihhchh:

\(a — b ) {a  4- b)) =  2 \ab\.
345. Xap KaHAaft yuSypnaKAa yMa^a 6a;iaHA./iHK y3apo 6np 

Hy^TaAa KecHiiiaAH. ByHH BeKTopna^ a;ire6pa SpAaMH 6unaH 
h c6o t j^h^hhchh.

22— 186
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TEKHCJ1HK 

§ 108. CHPT BA yHHHr TEHrJIAMACH

1. Oapa3 HH^aft^HK, 6n3ra yHTa ysrapye^H  K00pAHHaTa^ap- 
hh  y3apo Sop^araH Sup

f ( x , y , z )  =  0 (1>

TeHrjiaMa SepHJiraH 6y;icHH. Bh3 6 y  TeHr^aMaHH yqa^a  y3ra- 
pyBHHAaH 6y;iMaraH,aa 6npHra HHcGaTaH ennui MyMKHH.zi.e6- 
4)apa3 i^miaMH3. M acajiaH , TeHr^aMaHH z ra HHc6aTaH ennui 
MyMKHH 6>vichh Ba ennui HaTnacacn

z =  <P (x, y) (2>

6y^cHH, 6yuzia ® (x ,  y) —  6np i^HHMaTJiH e Kyn ^HftMaiviH (f)yHK- 
UHH. O apa3  i^HJiaHJiHK, 6npop

x, <  x  <  x 2, y , <  y <  y2
co^aaa  cj)yHKUHH y3^iyKCH3 6y;iCHH. ByHH a vrn d op ra  o;m d

x =  a, y =  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 §azoji,aM,(a, b, c , ) ,  M 2(a, b, c2), M 3(a,b, 
c3),... HyK'ra^ap ^och;i 6y.aa.ziH Ba 6y./iapHHHr ^awMacii Oz yi^H- 
ra napa^^e^b 6y;iraH nH3Hiyi,a 6y.7ia.ziH (uiaK^ 170):
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P M X — Cj, P M 2 — Co, PA13<=c3,...

3hah x  Ba y KoopAHHaTa;iapHH 6epn;iraH co^a^a y3^yKCH3 
paBHiiiAa y3rapra6 6opaMH3. By ^o;iAa (2 ) ra MyBO(j)HK, 2"HHHr 
KHHMaT^apn j^aM y3^yKCH3 paBHWAa y3rapn6 6opaAH Ba ^a^H- 
th M u M 2, M 3,... Hy^Ta^ap c|)a30Aa 6npop reoMeTpHK ypHH 
HH3raH 6y^aAH. By reoMeTpHK ypHH CHpT Aefin;iaAH Ba (2) 6k h  
(1 ) TeHMaMa 6y cnpT- 
h h h t  TeHr^aMacH AefiH- 
^aAH. By CHpraHHr Ke- 
jw6 HH^HuiHra i^aparaH- 
Aa, yHAarn HCta^raH 
HyKTaHHHr KOOpAHHaTa- 
^iapn (2 ) 6kh (1) TeHr- 
^iaMaHH KaHoaT-71311™ " 
paAH.

Shah (J)apa3 p ^ a f i -  
jihk, xOy  KoopAHHaTa- 
;iap CHCTeMacHra HHc6a- 
TaH 6npop reoMeTpHK 
ypHH, 3T>HH CHpTSepH^- 
raH 6y^CHH. BouiKana 
afuraHAa reoMeTpHK 
ypHHHH TamKH^i STraH UIoka 170.
HyKTa^apHHHr xocca^a-
pii M aw yM  $ apa3 KH-nnHaAH. A rap  (man^ 171): 

x  =  OQ, y =  QP, z =  P M

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 K00pAHH3Ta^iapH CHJiaH CoMaHraH. IllyHHHr 
ynyH arap x , y, z hh 6epHJiraH u iapwapra cyHHHO, y3apo 6or- 
jiaHca, SyHAaH ^ochji Gy^iraH f (x , y, z) — 0 6or.naHnw 6epHJiraH 
reoMeTpHK ypHHHHHr, ht^hh chpthhht Tenr^aMacH 6y;iaAH. TeHr- 
jiaMaAarH x , y, z —  y 3r a P y Bl)n KOOpAHHaTajiap AefiH^aAH.

2. 3 hah <|)apa3 Kn^iafl^HK, hkkh TeHrjiaMa OepH^raH 6y^cHH:

f (x, y, z)  =  0 Ba cp (x, y, z)  =  0. (4 )

By TeHr-ziaMajiapAaH ^ap 6h p h , lOKopHAa KH^iHHraH My.no^a3a- 
.napra MyBO(})HK, yMyMaH Ghpoh chpthh H(f)OAa khjisah . Koop- 
AHHaTa^apn HKKajia TCHr^iaMaHH KaHoaTJiaHTnpraH ^ap 6np HyK
Ta HKKa^ia cupTAa )jaM Cy^inujH KepaK. H kkhhhh  TOMOHAaH
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HKKjua CHpTHHHr yMyMHH Hy^Ta^apH yyiapHHHr y3apo Kecnui- 
ran MH3HFH.ua 6y;ia,fl.H. LLIyHHHr Sn^iaH x , y, z KoopdunamaAa- 
pu opacudazu ukicu meHZAdMa yuyMan <fia.3oda <iu3u% ucfioda 
tfUAaou.  Arap.ua HKKa;ia ch p t y3apo Kecnuica, hh3h^hh ^ai^H- 
i^nil Ba KecHuiMaca —  MaB^yM (f)apa3 ^HJiHHaAH.

3. S hah (})apa3 KH^iaH^HK x , y, z KOop^HHaia^ap opacHAa 
y«ira TeHr^aMa Sepn^raH Sy^CHH:

f (■*, y, z ) - 0 ,  <p (x ,  y , z) =  0, i|» (x , y, z)  =  0. (5 )

UlaKA 171.

By TeHr^aMa^apAaH SnpH KOJiraH HKKHTacHHHHr HaraacacH 6y;i- 
Maca eKH h k k h t 3 c h  6 npH H H H r HaTHHcacn Sy^Maca, y  ^oji/ia 6y- 
;iap (})a30Aa 6np eKH 6np Hena Hy^TaHH aHH^aiiAH.

X a ^ H K a T A a , (5 ) TeHr./iaM ajiap.a.aH )$ap 6upH  4 )a 3 o a a  6n p o p  
CHpTHH H(J)OAa I^H^iailH. H K K H  CHpTHHHr y3 ap O  KeCH^HHIHAaH HH" 

3 h k  jjochji S y ^ a A H  Ba 6y h h 3K k  ynH H H H  c h p t h h  6n p  eKH  6u p  
He*ia ny^Ta^a Keca/iH. By Hyi^Ta^apHHHr KoopAHHaTa^apHHH 
aH H ^ A a iu  y n y H  (5 ) TeH r^iaM a^iapH H  6Hp;iHK,a.a ennui K e p a K . 

ArapAa ynHHHH T e m v ia M a  aB B a^ rH  h k k h  TeH r^ iaM aH H H r H3TH>Ka- 
c h  6y^ca, y  ){o.a,aa 6y  ynH H H H  c n p T  a B B a ^ rn  h k k h  CHpTHHHr 

y3apo K ec H u ira H  h h 3h f h  Syftuna yT H iu u  M a iw iyM  6y ^ a ^ H .
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4. ^apa3 KH^aft^HK x, y opacHAa 6np TeHr^aMa SepmiraH 
6v^chh:

f ( x , y ) =  0. ( 6)

B y TemviaMa xOy  TeKHC^iHrHjxa 6npop AB  hh3hkhh H(j)OAa *;h- 
.naAH (m aiai 172.) B y HH3HKAa 6npop P  HyKTaHH cwiaMH3. Oa- 
pa3 KH^iaftjiHK, 6y HyKTaHHHr KoopAHHaTa;iapn ?, t\ 6yncHH P  
H y ^ a  ( 6) HH3HKfla Sy^raHH ynyH yHHHr KoopAHHaTa./iapH TeHr- 
jiaMaHH KaHoaT^aHTHpaAH:

/ ( « ,  1J) =  0.

P  H y^TaAaH  Oz  yi^Ka n a p a ;u ie jib  hh3hk yTKa3a\iH3. By x,on- 
Aa 6y  HH3HKaarH ^ a p  6 n p : M , N ,...  HyKTaHHHr a6cu,Hcca Ba 
opAHHaTacH ?, kj Sy^aA H , ht>hh (6 )  TeHr^aM aHH KaHoaT^aHTHpa- 
AH, HyHKH, yH A a  z KaTHauiMaftAH. A ra p A a  P  H y^Ta AB  mh3hk
6yftHHa lop ca , y  ^ o ^ A a  S, tj jterapaA H  Ba P  H y^TaA a ii yTraH

2

U Iokji 172.

T yrp H  HH3HK Oz  y ^ n ra  n a p a ;i; ie ; ib  6y^w 6 ^ ap aK aT  KH.na 6om- 
^a fiA H . ByHHHr ^ a p a K a ™  H3TH>KacHAa * o c h ; i  6y ;ira H  c H p T y M y - 
MaH H H J I H H A P H K  C H p T  ACHH.7I3AH. AB  —  UH^HHAPHK CHpT- 
h h h t  ftyHajiTHpyBHHCH Ba h h ^ h h a p h k  c h p th h  HH3ybhh TyrpH  
MH3HK yHHHr H C O B M H C H  AeftH ^aAH . ,
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LLlyHHHr 6nnan yMyM aH ( 6) Tem v iaM a :  (fia3oda hcobkucu 
Oz yquza  napaAAeAb 5yAzan nuAundpuK cupm nu tufioda q u -  
Aada. LUyHra yxrnaui <? (x, z) — 0 Tem v iaM a  —  h co b h h ch  Oy 
yKH ra  napay i^e^b  6y ; i raH  u h .ih h a p h k  c h p th h  Ba (y ,  z)  =  0 —  
h co bh h ch  Ox  y t jn ra  napa j i ; ie ; ib  SyviraH u h j ih h a p h k  c h p th h  hcJjo- 
Aa ^HJiaAH.

5 a t3 H  6 n p  x y c y c H f t  ^ o ;u ia p A a  TeHiviaMa t;aHAaft r e o 
MeTpHK ypHH H(J)OAa ^HJiMacjiHrH ^aM m y m k h h . M a ca ^ a H ,  y m 6 y

x 2 +  5y2 +  2z2 +  1 =  0, x2 +  y2 +  z2 =  0

TeHrJiaMa^apAaH 6 h p h h h h c h  ^ e n  ^aHAaft reoM eTpH K  ypHH h (J)o - 
Aa  ^HJiMaftAH, nyHKH x, y ,  z HHHr ^ e n  ^aHAaH ^ a i ^ H A  k h h - 
M aT^apn TeHr.iaMaHH ^aHoaT^aHTHpMaflAH Ba h k k h h h h c h  6 y ^ c a ,  
e^FH3 (0 , 0,0) Hy^TaHH H(|)OAa I^H^aAH.

§ 109. TEKHCJIHKHHHr HOPMAJlb TEHrJIAMACH

CHpTHHHr 3Hr coAAacH  TeKHCJiHKAaH HdopaT. LUyHHHr y n y H  
6 h3 3Hr aBBa^ tc k h c^ hk fiHJiaH uiyry^^aHaMH3.

1. TeKHc;iHKHHHr TeHr^iaMacHHH Ty3Hm  —  yHHHr cpa30AarH 
ypHHHH a H H ^ a f i  T yp raH  s ^ eM eH r^ a p  (n a p a M eT p ^ a p ) epA am h 6n^aH 
TeKHC^iHKHHHr HXTHepHH Hyi^TacHra ^apaui^iH y3rapyBHH, K o o p -  
AHHaTa^apn opacH AarH  M yH ocaS araH  TerHUM H TeHr^HK 6 m:aH 
H(|)OAa ^H^HuiAaH H6opaTAHp.

<J>apa3 ^HJiafuiHK, cj)a30AarH TeKHc;iHKHHHr K00pAHHaTa y^ - 
^apH  6 nnan y n p a m ra H  H y^Ta ;iapH  A, B Ba C S y j icH H  ( u i a o  173). 
TeKHc^HKHHHr KoopAHHaTa y iy ia p H ra  HHcSaTaH ypHH aHH^ 6y^> 
chh  ynyH  KO opAH H aTa^ap 6ouiHAaH yH ra nepneHAHKy^ap f;h- 
^h 6 TymnpHJiraH OP  HHHr y 3yHJinrH Ba yHHHr KoopAHHaTa 
y^ jiapn  SHJiaH TauiKH^i i^H^raH SypnaK^apH Ma^^yM 6 yvica kh- 
(J)oh KH^iaAH. <t>apa3 i^H^aft/iHK, O P  — p Ba OP  HHHr Ox, Oy, 
Oz yK^apHHHHr M yc6 aT fiyHa./iHuiH SHjiaH TauiKH^i KH-araH 6 yp - 
MaKJiapn TapTHS 6n^aH a , : p, 7 6y;iCHH.

TeKHc^HKAarH Snpop A f  Hyi^TaHHHr KoopAHHaTa^apn: x  =  OR, 
y — RN, z =  M N  6y/icHH. M  Ba P  Hyi^Ta^iapHH y 3apo TyTau i- 
THpHui HaTH)KacHAa ORNM P  chhhk hh3h^ ^och ;i Sy^aAH Ba 
6 y  CHHHK MH3HKHHHr TyTaiUTHpyBHHCH OP  SyjiaAH. Chhhi^ hh- 
3HKHHHT y iy ja rH  npoeKijHHCH TyrpucHAarH TeopeM a Syflnqa  ^a- 
jih th  chhhk MH3HKHHHr OP  ra  npoeKUHHCH KyflnAarHna Sy^aAH:

O R  c o s  a +  N R  co s  p -fc- N M  c o s  7 +  / W P c o s  ~^~~p,

6kh u ia o r a  acocaH
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OR =  x, N R  =  y, N M  =  z, cos =  0

>6y^raHH ynyH TeKHCJiHKHHHr TeHn/iaMacH KyAnAarHwa SyviaAH:

qyHKH M  HyKTa TeKHc/iHKHHHr KaflcH epHAa 6y./ica-Aa 6y TeHr- 
viaMa y3  KywHHH caK-naftAH.

MHKapH^raH TeHmaMa TeKHC^HKHHHr H o p M a J ib  T e H r j ia -  
M acH  AeftH^aAH. By TeHrjiaMa x, y , z ra HHcSaiaH 6hphhmh 
j ia p a )K a ^ H .  .H eiM aK : x^ap Sup meKiicjiUK yszapyeiu x , y, z ko- 
opduHamaACtpza Hac6aman 6upuHiu dapaotcaAU meHZAaMa 
•6it a an uifioda u;uAunadu.

2. 3 h a h  TeKHC^iHK TeHr^aMacHHH B eK Topn a^  ^ o p M a ^ a  HHKa- 
paMH3. <J>apa3 KHJiafuHK, (})a30Aa Cnpop P  TeKHC/iHK GepH^raH 
■6v^chh Ba yH ra K yT6  Ka6y.rc KH^iiHraH O  Hy^TaAaH TyrnnpH^- 
raH n ep n eH A H K y ^ ap  O N  =  p  6y;icHH (waK.rc 174); n° hh ON  
yqyH  6 h p ^ h k  BeKTop 4>apa3 KHJI&MH3. M ( r ) TeKHC^HKHHHr 6 h -

pop HXTHepHfl HyKTacH SyyiCHH: O M  =  r.
ByHHHr, H-bHH rHHHr n° flyHa^Hiuura npoeKUHHCHHH Ty3aMH3:

x  cos a -|- y  cos p +  z  cos 7 — p  =  0, (1)

UlaKA 173.

n p. n r  — p

•6k h  CKa^ap KynaftTM aHHHr T a tp H ^ H ra  m ybocJj h k :

r t f  =  p. . (1 )



:HtTBirXg BhHJBtfHHAM h iiih h

-H dAx JHHHBIIBI/UHDX A ‘ BOtfHyAk BJ ( 3 )  HXBKgHM JHHH IY

zD +  zfj +  :,V A —■ -----------------+  =  d
a

.  eD +  z9 +  iV A —‘ ■ +  =  I  SOD

. iD +  tfl +  sK A _
g -  +  = ^ S O D

. zD  +  r.fj +  c.V A _
'  — ------ 1- =  7S SOD

rHtrBHBirMHHB dBIALEWHHk 
A g m A  HAhA d BH JL ‘ fj ‘v BDIfHyAk BjdBIfHHIAIHDX HJBtf (^ )  HHBtf 
-o4 )h  h b jh b M h h b  nA hA  w  ‘ HU'birAg hi/,o h cib n  d n g  dBirBHBifJHsx 
(C ) ca  (S ) e f f jo h  HBJirAg b jg  b jxbw ijhM  HBtfHAm ‘ sBW Dtf

<S)

IHfi'BHBIfJlHHB XBWHHM HJBtfHitjAM HAhA fV  HBtTHAg 

‘ t =  L jSOD -J- (j jSOD -f- v jSOD =  -)~ zg  -|~ zV) zW
:eHWBmAM HHdBi;A Bdj h A d ‘ gnd

-BXAM BJXBdtfBHX HHHDBXhA HJIfBaHB HBU'dBL’MHIi’JHSX HJHHH3
•EHWBIfHk gB fB X  HHHniHirAg

(t) d— =aw 'l sod = z>w- dso;) = aw ix>so3 = vw
tHHIU ‘ HHDI/Ag HgBM HdBI/'XH9HllH(|)(j3GOH JHHHBKBIi‘JH9X

(£ ) Q =  d —  JIsod z +  {j sod  /i +  n s o d x

A gm A  HdEIALHSHtlHCjX^eOX JHHHBHBIT 
-JH3X ( z )  ‘ HHHBdaH mHUOX HHHXBWHHM HBlTHAm JHHH HJBtfHAq

( z )  ’0 =  a w  +  z j w  +  &aw  +  * v w
:EHWBdHX0BuAH BJHOD W  d o d H g  HBJBKirAg 

Mhhb BhdHSOk: h h h h o w o x  bi;bm>ih jhhhbw b i/ 'jhdx  A g  ‘Hl/BirAg

( I )  0 =  a  +  ZD +  t e  +  x v
:HmHHHdAM hhwAwA JHHHBWBii\iH3x dng dBk h b j

- I fAg  HI/’BJKBdB'E' HhHHdHg HBXBgDHH BJ Z ‘ A ‘ x  H M W A flB W  " I

novmvSHdi nnwnwfi ZHmwnvonxax 'Qi; §



r

'HtfBITHM
KO(J)H}I BJHmHHHdXx JHHHBWBIi\IH9X HBJIfHdBMHh
BVtfjBdJBdBU HBJxX HHBKBIMH3X HIfB>KBdBH' HhHHdHQ HXhX JHHH
-X g •ehwbithM xogDH hhhihhi/’hM bitoiJjh HHirDHHax dodH9 bIToebc})
JHHHBKBI/MH3X d n g  dBk HBJIfXg HlfBJKBdBl/ HhHHdng HBXBgDHH BJ 
Z ‘ X ‘X  HhaXdBJEX ‘ HHq-B ‘ HHHDHdBHOaX JHHHXg HlTHg -Hire HBJ 
-HH1THM XOgDH HHHmHHHI/’HM BtfO({)H HBimg BHBITJH3X W\tBWBdBtf Hh 
-H H dng JHHHHH1-DHH3X dH g dBk HJBlTOEBlJ) BH(|)BdJBdBH HBJXy^

H3VWVU-JH3X HHW^WX JHHHMHIT3HM3X ‘Oil §

HU'BtfXg It HDOk EWBI/\IH3X 
HBJIfHdBMHh EtfHDBW3XDHD xdBH3tT BfHdoMCH BHK HHa-B ‘ Hl/BlfXg

o =  d  —  1 SOD Z +  g! SOD X +  n SOD X
HmHHHdXa jhhhX ‘ BDimyXM b j ( 5 ) dB fXg

'i-ii ™nm
. r

‘ 1 sod q  +  gj sod  f  n sod ;  =  0«  

lzq  +  A f + x j  =  j  
etfirok Xg ‘HHDfXg z  ‘X 'x  ndBirBXBHHVdooH xdEHatf jhhhbxMXh
]/\] B9 HHDI/'Xg 1 ‘ g’ ‘ b HdBIfHBhdXg HBJX6 ITHXmBX HBimg HdBIf 
-MX BXBHHirdooM jhhh 0«  doxxaa ‘ xnifyBimM EBdBtJ) ‘ bitxbMhMb^ 
•HHHwXw mHxX BJBNBITJHaX ( l )  HB1/BWBI/JH3X Xg BhHHDHy

•HlTBfXg HDBWBIMH3X HJBtfEwdOCf) I/BHdOX 
-M33 JHHHHHfDHH9X BWBtfJHaX (g )  HXhX JHHHXfn 'HlTBdHXHBf J B 
-OHBM BHHJHHdBITBxMXH HJBl/HHtfDHHaX qT XBMBCf) IBgBDOHXw Xg

unvonus]
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Ax -{-By +  Cz +  D
+ Y a ^ + b ' + c *

KefiHHrH TeHr^iHKJiapj,arH ±  nuiopa^iapnAaH ^aflCH Ba^TAa 
+  Ba kshch Ba^TAa —  SyvmiiiHHH aHH^arn yqyH lo^opH^a hh- 
Kapw/iraH

M D =  —  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 yqyH M D  <  0. By sea D  hhht nmopacH 6ujiaH 
M  HHHr HinopacH 6np-6HpHra TecnapH 6y;iraH ^o^AarHHa
MyMKHH.

IllyHHHr 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, x^ap 6up x, y, z y3zapy8KUAapza Htic6amaH 
■6u.pu.HH.u 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 KyflHAarHHa 6y- 
^iaAH:

Ax  +  By +  Cz +  D  =  0

menzAUMciHU uopuaAb j^oAza ueAmupuui y i y h ynum  UKKdAa 
mOMOHU

M  =  +  ___________
“  Y  A* +  B 2 +C 2

za KynaumupuAadu; M  huhz uuiopacu menzAaMauuHZ 030d 
%adu 6yAzan D  huhz uuiopacuza mecuapu h(UAu6 OAunadu.

M  HHHr 6 y  x y cy cH a ra H H  a-bTH 6opra ojih6, yHH H O p M aJ ib  
K y n a f t T y B M  h AeflH ^aAH .

M h c o a  2x  — 6y -j- 9z — 11 =  0 TeHr^aMaHH HopMa^b 30./1- 
ra Ke^iTHpH^icHH.

KoH^a 6yftHHa 3Hr aBBa^ nopMa^b KynaftTyBHHHH TonaMH3:

M . =  4- - ------ =  H— tt- ;
“  ) a4 +  36 +  81 ~  I 1

O epn;iraH  TeHn/iaMa/ia D =  —  11 Sy^raH H  y n y H  M  h h h t  h u io - 
pacH +  Gy^a^H:

1
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By c o H r a ,  6epn;iraH TeHr;i3M3HHHr HKKa^ia t o m o h h  K ynaft- 
THpHJica, yHHHr HopMa/ib KypHHHuiH 6yHfl.au. 6y;i3AH :

2 6 . 9  , A
~ ir - * ~ T r> ’ +  T r 2 ~ 1 - °

AeM3K:
2 0 6 9 ,

C O SG ^-jj-, 005? =  —  ^ ,  cos 7 =  jy- , /> =  1.

2. 3hah Maca^aHH BeKTopHaji (J)opMaAa enaMH3. Oapa3 i^h- 
jiaHJiHK, a:, y, z y3rapyBHii./iapra HHc6aTaH Chphhhh Aapaaca^H

A x  +  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 +  B j  +  Ck. (7 )

M  ( r) ny^TaHHHr y3rapyBMH paAHyc-BeKTOpH

r =  x i  +  y j  +  zk. (8)
!Ey ^o^Aa (6) TeHr./iaMaHH

rn +  D  =  0 (9)

BeKTopna^ (fiopMaAa e3Hui MyMKHH.
Oapa3 i^H^aft^HK, n — BeKTop n HHHr y3yH^nrn Gy^CHH. (9) 

TeHr^aMaHHHr HKKa^a tomohh ± « r a  6yjiHHca,

n D  A
r - —  +  —  =  0,

+  n — n ’

ByHAarH Hmopa^apAaH uiyHAaflnHH oji3mh3KH,

- £ r = - p <  o ( i o )

6y^cHH;arap =  n° (})apa3 KH^HHca,

r n ° = p ,  (11)

6y  sea TeKHC^iHKHHHr 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^H^

f  n =  V A 2 +  B 2 +  C 2 . (12)
U  BeKTop TeKHC^IHKHHHT H y H a / l T H p y B  HH BeKTOpH A6HH^3AH.
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§  111. TEKHCJ1HKHHHT y M y M H H  TEHTJ1AMACHHH TEKIHHPHLU

3 hah TeKHC^iHK xeHr^aMacHHHHr 6a-b3H xycycHH ^o;u3pHHK 
TeKiunpaMH3. TeKHC^HKHHHr yMyMHH TeHr^aMacH

A x  +  By  +  Cz +  D  =  0 ( 1)
sah. XycycHft TeHr.iaMaHHHr A , B, C, D  ko3(|)4)hii.h-
eHT^apHAaH 6a"b3H^apH Ho^ra TeHr 6y^HiiiH MyMKHH. Maca^aH:

1) D  =  0 6y^ca, TeHr^iaMaHHHr KypHHHiiiH
A x - \ - B y C z  =  0 (2 )

CyjiaAH Ba KoopAHHSTa^iapH x  =  0, y =  0, z =  0 6yjiraH Hyi^ra 
6 y  TeHiviaMaHH ^SHoaTJiaHTHpaAH. J^eMaK, 6y j jO M a  (2) t c k h c -  
jih k  KO opAH H aTa^ap 6 o iiih a 3 h  yTaAH.

2) C  =  0 6wica, (1 ) TeHiviaMaHHHr kvphhhuih
Ax  +  By  +  D  =  0 (3 )

Z

Gy^aAH. By T e H r ^ a M a x O y  TeKHCJiHKAa TyrpH  hh3h^ H(J)0A3 k h -  
yiaAH; z HHHr y 3rapH uiH  HaTH>KacHaa 6y TyrpH  hh3h k a 3H Oz  
yi^nra napcuiAeAb meKUCAUK ^och./i 6yJiam (rnaKJi 175).

LLlyHra yxm am  B —  0 6y;iraHA3 A x  -j- Cz  +  D  =  0 TeHMa- 
Ma Oy yi<Hra napajuiejib tc k h c jih k h h  H(})OAa KH^iaAH Ba A  =  0 
Cy^iraHAa By  +  Cz  -J- D  =  0 TeHr;iaM3 Ox  yi^nrs napajuiejib
TeKHCflHKHH 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 y i^ a  napaAAeAb 6yAadu.

3 )  TeHrviaMaHHHr KoatJ^HUneHT/iapHAaH h k k h tb ch ,  Maca^aH 
D  =  0 Ba C =  0 Cyica, (1) TeHr-aaMaHHiir i<y phhhiuh

Ax  +  Byj= 0 (4 )

6ynam.  Z) =  0 6y.iraH,aa tckhcvihk Koop.UHHaTa.rcap SouiHAaH 
yrap 3ah; C =  0 Sy^iraHjia tckhc^hk Oz yi<Hra napa^^e^b Cy- 
jiam. ZI,eMaK, (4) tckhc/ihk Oz yh'uaaH yta^H (176).

7.

LUyHra yxrnaui B  =  0 Ba D  =  0 Gy;ica, TeHrviaMaHHHr 
Ky phhhiuh A x  -h Cz  =  0 6yjiajin Ba 6y TeKHC^HK Oy  yKHAaH 
yTaAH Ba 4̂ =  0, D = 0  6y^ca, By  +  Cz  =  0 Ba Cy tckhc^hk O x  
y^HAaH ^TaAH.

YM yM aH , meKUCAUK menzAaMacuda 030d ^ad ea y3zapyeiu 
KOopdunamaAapdan 6upu. 6yAMaca, y meKUCAUK my qam- 
HamMazan uoopdunamaza mezuiuAii y^dan ymadu.

4 ) Arap yarapyB H H  K oopA H H aTa^ap  ojiau/iarH  K03(j)4)HUHeHT- 
viap^aH  HKKHTacH, M a c a * iH , A =  0 Ba B =  0  Cy^ca, (1 ) T e n r^ a -  
M3HHHr KypHHHUIH

C y^aA H , eKH CyHH z ra  HHc6aTaH eM raH ^a:

Cz +  D =  0 (5)
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2 = — ° , (C = £ 0 )

0y^a;j.n. ByHra ^aparaHAa (5 ) TeKHCfiHKHHHr ^aMMa Hyi^ra;iapH 
xO y  TeKHC^inrHAaH TeHr y30HJiHKAa Gy./iaAH, eKH G om ^ n a  kh- 
.ihG afii'raHAa, (5 ) tckhc^hk x O y  TeKHC-iHKKa napa;i;ie./ib GyviaAH 
(rnaK^ 177).

LLlyHra yxm am  B y  +  D  =  0 TeKHtyinrH x O z  TeKHCvmrHra Ba*. 
A x  4- D  =  0 TeKHC^Hrn yO z  TeKHc/mrHra napa^jiejib GyJiaAH- 

YMyMaH, azap meKUCAUK meH.ZAaMacu.da yszapyenu noop- 
dunamaAapdan uKKumacu 6yAM.aca, y meKUCAUK my k,amnaui- 
Mazan KOopdunamaAapza mezuw.AU menucAUKKa napaAAeAb 
6yAadu ea Koopdunama yqAapudan rceczau uecMaAapu

D , D D  ,
x  = a  =  —  - j - ,  y =  b =  — - g - , z =  c — -----6yAadu.

U Iuka 177.

5) A rap  KoatfK^HUHeHT^apAaH B =  0, C =  0, D =  0 Gy./ica„
yM yM Hft TeHr^iaMaHHHr KypHHHiiiH

A x  =  0, eKH x  =  0 (A  0)

C y^a^H . B  =  0 Ba C  =  0 G y^raH A a t c k h c j ih k  yOz  TeKHCJiHrnra 
n a p a ^ ^ e ^ b  Gy^iap s a h ;  hkkhhmh to m o h a 3 h  D  =  0 G yflraHAa Te -  
k h c j ih k  K oopAH H aTa^ap  GomHAaH yTaAH. JI,eMaK, x  =  0 T eH r^ a -  
Ma yOz  TeKHCflHrHHH H(J)OAa KH^aAH. I I I y H r a  y x m a m  y  — O 
TeHr^aMa x O z  TeKHC^nrHHH Ba 2 =  0 TeHr^aMa xO y  TeKHc^iH*
THHH H(|)OAa KH^iaAH.
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6) A rap  yna^a KoopAHH3T3HHHr o/iAHAarH K03(})45HUHeHT^apH 
Ho^ra afi^aHca, a-bHH A  =  0, B =  0, C — 0 Sy^ca (1 ) TeHr-rcs- 
MaHHHr KypHHHmH 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 .^ojihh TeKmiipum ynyH tckhc- 
•tchkhhht KoopAHHaTa yiyiapHAaH KecraH KecMa^apHHHHr hc|)0A3- 
JiapHHH 0^aMH3'.

A B, C  Ho^ra HHTHJiraHAa a, b, c HeKCH3«iHKK3 hhthji3ah; 
atHH TeKHc;iHKHHHr K00pAHH3Ta y^apH A an  KecraH KecMa^apH 
MeKCH3^HKKa HHTHJiaAH. LLJyHHHr ynyH D  — 0, enti 1 = 0  mem-  
aclmcl KeKcu3 y30u;AauizaH meKUCAUKHUm nCemAaMacu S y jiaA H .

§ 112. EEPHJITAH HYKTAJI.AH y iT A H  TEKHCJ1HKHHHT 
TEHTJIAMACH

1. <£>apa3 kh.tc3h.tchk, depH.rcr3H Hy^Ta M  ( x u y u za) dyrccHH 
Ba yHAaH yTraH TeKHcrcHKHHHr TeHr^aMacHHH Ty3Hiu T3.rcad i^h- 
j ih h ch h . H 3^aH raH  TeKHC^HKHHHr TeHr;iaMacHHH

A x  +  By  +  Cz +  D  =  0

$ a p a 3  KHJiaMH3. By tc k h c j ih k  depn.rcr3H Hy^T3A3H yT ran A a
yHHHr KOOpAHHaTa^apH 6yTeH r^3M 3H H  K3H03T.TCaHTHpHWH .TC03HM, 
H'bHH

A x i -j- By j -f- Cz, -)- D — 0,

eKH 3BB3^irH TeHr^IHKA3H SyHH ^3A^I3C 3fiHpC3K,

A { x  —  x, )  +  B ( y  — yx)  +  C ( z  —  zx)  =  0. (1 )

B y TeH rji3M 3 S epH ^raH  M  (x,, yu z , )  ny^TaASH  yx rsH  tc k h c -  
jiHKHHHr TeHr^I3M3CH dy/iaAH, m yhkh M  ( j c , , yu z t) Hy^TaHHHr 
KOOpAHH3T3JI3pH d y  TeHr^I3M3HH ^3HOaT^3HTHpaAH.

Bnpo^, (1 ) TeHr^aMaA3 A, B, C  KoacJ^HUHeHTJiapH aHHK*
JiaHM3fl KO^AH. By 3C3 T3dHHH, MyHKH 6.TCFH3 dHp Hy^Ta (J)a30- 
AarH TeKHCflHKHHHr ypHHHH aniiiyiad depa o^MaftAH. LUyHHHr 
y n y H  (1) TeH r^aM a M  (jc,, yu z , )  Hy^TaASH yTraH  j^aMMa T e - 
KHC^HK^apHH 6kh menucAUKAap dacmacunu uifioda tfUAadu.

2. <J>apa3 KH.naH.rcHK, depn^raH HypjTa A M r , )  dy.rccHH. A rap  
H3^aHraH 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 ,  ii3^aHran TeKHc^HKAa eT3AH Ba
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.BeKTop n hhht y3H m y TeKHC^iHKKa nepneHAHKy;iap. IllyHHHr 
ynyH

( r - r t) n  =  Q. (2)

Bepn/irsH M x(rx) Hy^TaAaH yTraH TeKHC/iHKHHHr BeKTopna^ 
4>opMaAarH TeHr-iaiuacH myHHHr y3H 6yj\am. ByH^aH (1 ) tc h t-  
^aMara yT H iu  y q y H

n =  Ai  +  B j  +  Ck,
r =  xi  +  yi  +  zk , 

r ,  =  x j  +  y j  +  zxk 

4>apa3 KH^HHca KHcjjoa kh.mah.

§ 113. BEPHJITAH y iI HYKTAJIAH y iT A H  TEK'HCJIHKHHHr 
TEHfJlAMACH

1. <J>apa3 K H ^ a fl^ H K , y n T a  H yi^Ta S e p n ^ r a H  S y^ c H H : ( x , ,  y 4, z t ) ,  

( x 2, y2, z3), ( x 3, y3, z3) Ba 6y^apaaH yTraH TeKHCviHKHHHr TeHr-
VI3M3CHHH Ty3Hm Ta^aS KH^HHCHH. H3^aHraH TeKHC^lHKHHHT 
TeHMaMacHHH

A x  + B y  +  Cz +  D  =  0 (1 )

(|)3pa3 KH^aMH3.
By TeKHC^iHK SepnjiraH yq Hy^TaAaH yTraH jjojiaa y Hyi^Ta^ap-

HHHr K00pAHH3Ta.iapH (1) TeHT^I3M3HH KSHOSTJiaHTHpHIHH JI03HM, 
atjHh :

A x t -f~ By  j +  Czt +  D  — 0, 

A x 2 4 " 6 y 2 “ f~ Cz2 -j-  £> =  0, 

A x 3 -f- By3 +  Cz3 -j- D — 0.

(2)

(1 ) Ba (2 ) TeHr/iaMajiap A, B, C, D  K034)<t>Hii.HeHT;iapra hhc- 
6aTaH Shphhhh Aapa)K3;iH 6np jkhhc^h TeHr^aMa^sp CHCTeMa- 
•CHA3H HSopaT. By CHCTeMaA3H H0M3T>;iyM;i3pHH HHK3pHm H3TH- 
)K3cha3, HOJirs TeHr Sy^raH AeTepMHHSHT maK^HAa TeHr^aMa 
^och^ Sy^aAH (§  12, l - 6y^HM):

x  y z
Xx y i zt
x 2 y2 z2
*3 y3 z3

=  o (3)

H3J13HT3H TeKHC^IHKHHHT TeHr^I3M3CH myHHHr y3H S y ^ a f lH .  

^aKHi^aTAa, 6y TeHr^aMa x, y, z  ra HHcSaTaH Shphhmh Aspa-
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=  0 (4)

hkkhh hh  TOMOH^aH 6epH.nraH H yKTa^apAaH  ^ a p  G h ph h h h t 
KoopflHHaTajiapn 6y TeHr^iaMaHH ^aHoaTJiaHTHpaAH.

A rap  G epn^raH  y n  Hy^Ta/iaH yTraH  (3 ) tc k h c j ih k  Gnpop 
TypTHHHH ( x 4, y 4, Zi) HyKTa^aH yTca , y  ;s(viAa 6 y  Hyi^raHHHr 
KoopAH H aTa^apH  (3 ) TeHr/iaMaHH KaHoaTJiaHrapHuiH ^03hm , h i.h h :

xt yt z, 1
x2 y2 Zo l

■*3 ^3 Z$ 1 
•*4 y 4 Zi i

By TeHr^iHK 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, S ep n ^ ra H  H y^Ta ^ap  7W, ( r , ) ,  M 2(r2), 
VW3(r 3) gy^CHH.

y3-y3HAaH paBHiaHKH,

M tM 2 — r 2 — r,
------->
M 1M 3 — r3 —  r t

BeKTOpJiap 6h3h h h t TeKHC^HKAa Sy^aAH . LUyHHHr y n y H  y^iap- 
h h h t  B eK Topn a^  K y n a im ia c H : TeKHCiHKKa HopMa^i S y z r a n  BeK- 
TOp n  A3H n S op aT :

»  — [(rz — r ^ iT t  —  r t)]

AGM3K, § 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. TeKHC^HKHHHr {J)330AarH ypHH aum^ G ^h iuh  ynyH yHHHr 
k o o p a h h s t s  yKJiapHAaH K ecraH  KecM a.iapn  Ma'bJiyM S y^ ca  khc|)oh  
KH^aAH. <t>apa3 p^a iijiH K . TeKHC-iHKUHHr KoopAHHaTa y^.iapH- 
AaH K ecraH  K ecM a^apn :

OA - a, OB =  b, OC =  c

6 y^CHH (maK^ 178).
KoopAHHaTa^ap GouiHAaH TeKHC^iHKKa nepneHAHKy^np kh^h6 

O P  — P HH y T K a33MH3. <t>apa3 KH^iafl^HK, OP  HHHr KoopAHHaTa 
yK^iapHHHHr M y cS a T  f iy H a;w iu ; iap H  6n;iaH TauiKHJi i^H^raH G y p -

23 -1S6
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>iai<;iapH a, |3, 7 SyviCHH. lUaKjira MyBo<|)HK a, b Ba c AaH ^ap’ 
CHpHHHHr O P  Aarn npoeKUHHCH O P  HHHr y 3H, ht>hh p  SyaaAH. 
IllyHHHr yqyH:

p  =  a cos a, p  =  b cos p, p  =  c cos 7 ,

Ckh Cy^apAaH:
P  a P  P

C0S *  =  a ’ C0s ^==' T  ’ C0S f  =  c~ ’

6y;iap TeKHC/iHKHHHr yiu fiy

a: cos a +  y  cos p -f- z  cos 7 — p — 0 

TeHniaMacura KyfiH;ica:

+ £ y . - L £ £ _ n  =  0 
a ' b ' c ^  — u-

eKH TeHr^aMaHHHr HKKa^a tomohhhh p  ra 6yjin6, cyHrpa 030A 
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(f)Hfi 6y;m m - 

/  1/  o  \  -V. •'lapH MyMKHH.
L / O  ^  2. TeKHC^HKHHHr

/  yMyMHH TeHr^aMacH
S y^ ra H  y m 6 y

A x + B y :Jr C z + D = 0 ( 2 )

y  TeHrjiaMaHHHr ko3<})4)h-
WaKJi m  UHeHT^apHAaH *e q  6upn

Ho^ra TeHr SyiMaraH 
}{OJiAa y TeHr^iaMaHH 

^aMauaKT (1 ) maK/ira Ke^iTHpnui MyMKHH.
ByHHiir yw yH  TeHr.rcaMaHHHr 030A }$aAH 6 y ;iraH  D  hh y H r  

TOMOHra yTKa3H 6, c yH rp a  TeHr^aM aHHHr HKKa^ia to m o h h h h  —  D
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6kh

_ _x_ y z 
D _~~1 T  D =  li  
A B C

A6m e k :
D  , D D

a -  a  ' B  > C ‘ C -

M a ca ^ a H ,
2 *  +  3y -  5z -  7 =  0

TeH iviaM aHH (1 )  u ia K ^ ra  K e^TH pn m  y n yH  —  7 hh  y H r  TOMOHra 
yTK a3H 6, c y H rp a  TeHrviaMaHHHr HKKajia to m o h h h h  7 ra  6yviaMH3:

2x +  3y —  5z =  7,

2jc_ . 3y___ 5z __ .
7 7 ~7 ’

eKH

AeMaK:
a  =  7/2, b =  7/3, c =  —  7/5.

BnpoK TeKHC^HKHHHr yK^iapaaH KecraH KecMa^apmm anniyiain 
y n y H  ( 2 )  T eH r^aM a^a  y  =  0, z  =  0  c})apa3 ^H^HHca, ,4 A : - f .D = 0  
Ba 6yH/i.aH

D* = _ _  =  a ;

iu yH ra  y x rn a u i x  =  0, z  =  0 (J)apa3 ^H ^H iica, Zfy +  D  =  0 Ba 
6yHAaH

y =  ~ ~ B = b - ,

x  =  0, y = 0  tj)apa3 ^HJiHHca, C z - \ -D  =  0 Ba GyHAaH

z _______D _ _  c

3. 3hah  (1 ) TeHrviaMaHH BeK'ropHa^ (JiopMa^a e3aMH3. T e - 
KHC^HKHHHr KoopAHHaTa jhyiapn Gn^aH yMpamraH HyKTa^apn- 
hhht paAHyc-BeKTop^apHHH

r a =  ai, r ^=  bj, r3 =  ck



c ?p +  \a +  tyA - _ i £

\p + \a+\yA ; “  'z
\p +  +  \y/1 _  _ i y

‘ \p +  \a + \y A lv
:HHHWAW ITIH6D BfiHJBl/HIjAM HH 

-dsi/A HAhA HHBJi/Ag KHtidonodu ndng dak JHHHdBtfHHi/\iH9x Ag

Id 4- \g +  \y A 
*D

. . k t h ± k A
+  =

\p +  Iff +  jy  A
lD

\p +  \a+\y A 
'a

\d +la + \v A _  \P +la + \v A
zv 'v

:BDimyAM ndBirBl/ocfiH eA BJHHdA JHHHdeirAg hhs 

\ l  SOD +  =  1 SOD ‘ ,£j SOD +  =  ^ SOD ‘,»S O D  +  =  55 SOD

H H IB  ‘ HVBtfAg J H 3 I  H B w A w A

B iH dH g -d n g  HdeirHBhdAg hbjithM im nm Bx HBimg ndBi/MA b ib h  
-Htrdoo>i JHHHdKirAMHiTHandaH HBJim dnm Ax HB'Cnmog dBirBXBHHV 
-dooH BidBi/A BiTHBJirAg qirainrBdBU o d e e A  hhi/dhhsx b i/ eh h ^

(C) '0  =  zD lD - f  za ' g  +  ZV 'V

:nt/Bi/,Ag BhHJBl/HgAM HxdBm mm/Ag dKirAHHtTHDudau odesA j h h h
-HHIfDHHDX HHHH H A h A  J H H H A fn  ‘ HH'BHBI/'HB BJIfOH HXBdAD JHHH 

-Bi/AwdocJ) (%) B ffirok  A g  bh HtTBifAg q  =  A sod  ‘ Bt/HBJi/Ag o06  =  & 
HHT.B ‘ BlTHBJIi'Ag d K If  AHHtfH3Hd3U OdBSA HHITDHH9X BI/"BHH[^1 %

•dHtTHim iHjax BMHBhdAg HBJirAg hhhiAM b jh A  hhbji/oM  b s  
BJHdng HBi/dBirMBhdAg A ndjig HBtt'HdBii’BdornH +  HJBT/dBirBtfAw 
-dotj) HJHHH3H HAhA HHBJI/Ag JH 3I OdBeA dBI/HBhdAg HmdBM-BW 
-BdBk HHHH dBk HBtfdBifAg -Hl?BI/,A g  IfHDOk HBhdAg H lA ?  HHHH 
BxxdAx hbwA h A btt'hbjh ihddh HHndHg-dng hh itdhh9x hhh j^

(z)
:h !Tb M

-Hh BirAwdotJ) h jb i/ h ^ A M  ‘ BDimyAto b h h h im h d x  ( j )  dBiALBWHHM A g

’nvhdfig nzvgnovdo yn v jn u ji nm tf -q n  #



\d  +  \a +  \v A  _  . , \=> +  1,9 +  lv  A
+  =  yJlSOD t~— — -----h =  1 SOD

+  =  £  SOD = = = = = _  +  =  fl SOD
6ff ,u '8 

j £ _ + | s ± i ^ A  _  . Id + r.g +  ^  A _
+  . =  SOD . -------h =  K SOD

k V
;Hl?BlMg BhHJBtfHHAM H l^ d O  HdEIiUHDHriHCjjlfieOX JHHHdBI/BW 

-BI/-JH3X HBJl/Hdag HdBtfBtrOCfW JHHHdBITDAHHDOH HJBtfHHOWOX j h A 
JHHHHHI/MH3X A g  BhHHAg dBtfBI/A KldOCf) HBJtfHdBMHh BE- O i l  §

( l )  \L SOD-i. SOD +  $  S O D S O D  -f- , »  SOD • »  SOD =  A SOD

:BDHHI/-Hto £BdB(J) i
HHXBhdAg HBJHBITEH Ba 7JL *,{} ‘ ,X> HHHdBtfHBhdAg HBJfHM l/HHTTIBX 
HBI/'Hg HdBirMA BXBHHtfdOOH JHHHdBtfAxHffHDUdaU H B J fH dn m A x  
BHMHITDHMai HhHHHHH ' I  ‘ {j lX> HHHdBITSBhdAg HBJimk li-HXmBl 
HBI/'Hg HdBirMA BXBHHVdOOH JHHHdKI/AXH'C'HaudaU HBJI/HdHlTlAl BX 
-XHITDHXai HhHHdHg HBtTHraOg dBITBlBHHirdOOM Bl/dBJB HAhA JHHH 
-A lJ ]  'JHax BXXBhdAg HJBtfHDBdo MHEHh H d jA x  HMXH dBtfAXHl/HaU 
-d au  BJdBI/A — XBhdAg HJBtrHDBdO XHI/-DHX3X HMXH HMWAirS-BW

•HHDHHir
-HM gBITBX mBir^HHB HHMBhdAg HJBl/HDBdO JHHHdBirAg BH HHDirAg

‘o = za +  z?d + 6za + **v
‘0 =  ' a  +  z lD +  t 'H  +  * ' V

HdBI/
-BWBITJH3X JHHHdBI/XHITDHXaX HBJI/Hdag ‘ MHI/’HBI/’Hk EBdBcJ) I  

HVh<M3 MJVtTHDVdO MHITOHJiai HHHH 'SU §

(E )  - l =  — 4 --^ -  +  —I nJ T  [J  t- u

‘ BDHHirAg b j  oqv  h h o w o x  bu-bhhh jh h h  ( g )  hxq  

> *m bb / =  [qf\  ‘ y  -  [/*/]

:HtTG dBI/Ag BhHJBffHHAM HDBIMXJJBU
-Am i/BHdoxHaa JHHHHdBirdoxMaa dBiz-BXBHHirdoox hhdodb  hmhAii 

( g )  'oqv  =  quqv  +  fuvo  +  juoq

: (8 I l  § )  BDITHHBIi-BlTHOCt) HBt2'HDBWBI/'JH3X JIIHH 
-HHI/DHM3X HBJJA HBtfexMAH hA H »3  'HHXwAw mH£3 Bl/IIlHHIldAM

yrw3n)i9jt
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£ l
C2

-  +
V a \  4 - B \ + C l  

V  A\ +B\  +  Cf

6kh 6y^apAaH

At By c,
a 2 B« c 2 (4)

HeMaK, ukku meKUcjiuK 6up-6upuza napaAAeAb SyAzan 
XOAda yAapHunz y3zapyeiu KoopdunamaAapu OAdudazu m oc  
K09$(fiuuiueHmAcipu nponopU/UonaA 6yAuuiu uiapm. 

M a ca ^ a H , TemviaMa./iapn 

x  —  3y +  2z + 1 = 0 ,  
4x —  \2y +  8 z —  7 =  0

SyyiraH hkkh  tckhcjihk y3apo napa.ziJie.ib 6y./iaAH, nyHKH

1 -  ~  3 — 2 
4 ~  - 1 2 — 8 •

y iu 6 y  TeHr^aMa^ap 6\a\m H(J)OAa tjHJiHHraH:

2x  +  y —  5z +  4 =  0, 
3x  +  4y +  2z —  1 =  0,

HKKa^ia tc k Hc îhk  y^apo nepneHAHKy/iap 6y;iaAH, qyHKH

2 -3 +  1-4 + ( — 5)-2 =  0.
M h c o j i ,  K y ftHAarH TeHr^aMa^ap 6n;iaH Hcf)0Aa KH^HHraH 

hkkh TeKHMHK opacHAarn SypqaK aHHi^aHCHH:

2x — y +  2z — 5 =  0,
9x +  20y +  I2z  +  7 = 0 .

BepH;iraH TeHr^iaMa^apHHHr y3rapyBim KoopAHHaTa^iapn o;i- 
AHAarn Koa(|)(|)HLilHeHTJiapHH lo^opHAa qH^apHJiraH (2) (})opMy;ia- 
ra Ky^MH3 ;

2 -9— 1-20 +  2-12
COSO> —- ~r~ ----- ------  — — =

-  y<p +  la +  22 ■ | 92 +  202 +  122

,1 8  — 20 +  24 22 22
“  *  Y  9 • |/̂ 625 _  3-25 “  ±  75 •

cp hkkh KHiiMaTra 3ra: arapAa 6ypnaK;iapAaH Shphhh cp, 4>apa3 
KH^HHCa, HKKHHHHCH 180° —  <J>, 6y7iaAH.
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3. Shah hkkh tckhcjihk opacHAarH SypqaKHH BeKTOpna^ 
(JjopMaAa Ty3aMH3. KD^'opHAa KH.iHHraH Myjio^asajiapra acocaH 
hkkh TeKHc îHK opacHAarH 6ypqaK y TeKHc^HK^apra TenuujiH 
flyHa^THpyBHH BeKTopjiap (H opM a^ap ) opacHAarH SypnaKKa 
TeHr. MyHa^THpyBHH BeKTopjiapAaH 6hphhh ti Ba hkkhhhhchhh 
n '  (j)apa3 ^h;ih6, yjiapHHHr CKa^np KynafiTMacHHH Ty33MH3:

nnr — tin' c o s  cp, 

•6yHAa cp CypnarH n Ba n'  BCKTop^iapHHHr opacHAarH SypqaK. 
B y  TeHr^HKAaH cos<p hh aHH^aflMH3:

( n n )
C 0S ?  =  A^  (5 )

B y  cj)opMy^aAaH ijaftTHS (2 )  ( } )o p M y ^ a ra  yTHiu m y m k h h . X a -  
KHijaTAa, (} )apa3 KH.aaft.7iHK, 6epH.araH TeKHC.rcHK.aa pH h Hr yMyMHft 
TeHr.aaMa.iapH

Ax  +  By +  Cz +  D  =  0 
A,x  —j— B,y -f- C,z D , =  0

g y^ cH H ;  6 y  TeKHC^iHK^iapHHHr ftyHa.iTHpyBHH BCKTop^iapn k y h h - 
Aanm a 6y.iaAH:

n =  Ai  +  B j  -f- Ck, 

n’ =  A ti +  B J  +  C,k.
By.iap (5) ra KyftHJica, yHHHr KypHHHuiH

AA, +  BBi +  CC, _______
COS cp =

V a 2 +  B2 +  C2 - V a\ + b\ + c\

6y^aA H , HtHH )$aMOH lOKopuAa MH^apH/iraH (|>opM>viaHHHr y3H 
Ke^HS HHI^aAH.

§ 116. y q  TEKMCJIMKHHHr KECHIIH'AH HyKTACH

O ap a3  KH^aft^HK, yn  tc k h c ^ h k  Sepn^ran 6y.icH H :

Ax  +  By -f-Cz  + D  = 0 ,  (1)

A xx +  B,y +  C,z -I- D,  =  0, (2) 

A 2x B-,y +  C2z-\ -D2=  0. (3 )

By TeKHC^iHKJiapHHHr KecnmraH Hy^TacH yqa.na TeKHC^iHK 
y n y H  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 
Cwp^HKAa enHuira T yrpH  aej iaau.  SOiapHH enrsH AS H3^aHraH H y^ -  
to h h h t  KOOpAHHaTa^apn KyHHAarnqa 6y^aj,H:

PM N
X =  ~A~ ' y  =  ~

A B C — D B C
A = ,4, B t C, ; M  = — D\ B\ C\

A 2 B2 C2 — D 2 Bo C2

A - D C A B — D
N A i D XCX ; P  = A\ B x — D,

A 2 —  D 2C2 A 2 B2 — D 2

(4 )

By epiia acocaH ym 6y  Ko;uiapHH yqpaTHUi MyMKHH:
1) XleTepMHHaHT A HO^ra TeHr Sy^Maca, yna^a TeKHC./iHK 

aHHK HyKTara KecHiuaS, y^ei^m 6ypqaK t3hikh./i u,uj\am Ba y 
HyKTaHHHr KoopAHH3Ta;iapH (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. y q a ^ a  t c k h c ^ h k  qeKCH3- 
jiHKAa KecHm aAH. H k k h h h h  t o -
MOHAaH M a M y M K H  HKKH TeKHC- 
jihk  KecHiuraH.ua T y r p n  h h 3h k  
^ o c h î Sy^aA H . JI,eMaK, y n a ^ a  
TeKHC^IHKHHHr ^eKCH3^HKAa K e -  
c h^ h h ih  y n y H ,  y j i3pA3H  h k k h - 
TacHHHHr KecH m raH  HH3Hra 
yHHHHHCHra n a p a ^ ^ e ^ b  SyjiHinH 
KepaK. B y  sea  y q a j ia  TeKHC^HK 
6 n p  T y r p n  h h 3h k K3 n a p a ^ ^ e ^ b  
6y^iraH ^ o ^ A a  6 v .i 3a h  (Maca;iaH, 
yqeK^iH npH3M3HHHr eK-flapH, 
uiaK^i 179). X y c y c n f t  ^ o ^ a s  6 y -  
^i3pA3H h k k h t 3ch  y3a po  napan-III ax a 179. LUaKA. 180.

^ie;ib Gy^iHHiH MyMKHH (maK,/i 180). By aca SepHJiraH r e H M a -  
M3JiapA3H HKKHT3CHA3 y3rapyBH H  K00pAHH3T3JI3pHHHr 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
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H-bHH 6y  )$o;iAa_ y ^ a ^ a  TeKHCViHKHHHr KecH iuraHH 3hh k  3 M a c—  
KecH u iraH  H yK Ta^apn  qeKCH3 Kyn . B y  H y^ ra -ia p  T y rp n  HH3Hiyia 
eKH TeKHcyiHKAa SyjmuiH MyMKHH.

K e c n m r a H  HyKTa^apHHHr 6 n p  T y r p n  h h - 
3H^Aa 6yviHuiH ynyH, TeKHC^inKviapHH H(j)0Aa 
K H ^ raH  TeHr; iaM a./ iapAaH  6 n p n  ^ o y i ra H  h k k h -

TaCHHHHT H3TH)KaCH 6yjIHIHH JI03HM (qyHKH 
TyppH  MH3HK HKKH TeKHCJIHKHHHT KeCHIUra- 
h h a 3h ^ o c h ji S y^aA H ). B y  3£a ymhhmh -re -
KHC./IHK 6HPHHMH HKKH TeKHC,/IHKHHHr KeCHIU-
raH  *jH3HrHAaH yTraH A a SyviaAH (m a M  181).
X y c y C H f t  ^ o ^ A 3 yna^ia  t c k h c ^ h k  y 3a p o  na- 
p a ^ ^ e ^ b  SyjiH iiiH  MyMKHH.

y n a ^3 TeKHc^iHKHHHr K ecH u iraH  H yK T a;ia-  
p n  6 n p  TeKHCJiHKAa 6y ^ r 3H ^o^iAa y n a ; i a  T e-  
k h c j i h k h h h t  reo M eT p H K  Ma-bHOCH S n p A a ft  6 y -  
jiaAH, 6 y  s e a  y n a ^ a  TeHrjiaM3AaH h k k h t s c h  
yMHH'-iHCHHHHr H3TH)KacH 6y.flraH ^ o ^ A a  6 y -  
JiaAH B3 6y ^ 3pHHHr ^ 3p 6npH yHHHHHCHHHHT ^ 3 p  HKKH TOMO
HHHH 6 n p o p  KynaHTyBMHra KynaHTHpHuiAaH ^ o c h ^  6y^ 3A H . B y  
y q  TeKHCJIHK 6Hp^aiHH6, 6 h P  TeKHC^HK T3HIKH/I KH^r3HHHH K y p -  
C 3 T 3 a h .  U J y  6 h j i3 h  6 n p r a  6 y  ^ o ^ A 3

B3

A B C D
~  Bx ~ Cx ~  A

A B _ C D
a2 ~  Bi ~ c. ~  Di

6 y ^ H u jH  yi03HM. By e p A a  6 h 3  my ^ o ^ ^ a p H H  T e K u iH p H u i  dnnau 
HemHHmHH JI03HM T0n3MH3.

§  117. BEPHJirAH  H Y K T A M H  S’THB, BEPHJITAH 
TEKHCJIHKKA nAPAJIJlEJlb BYJITAH TEKHCJ1HK

1. <J>3p33 KH^sfl^HK, 6epH,/iraH Hyifra M ( x h yu z ,) Ba 6e- 
pH^raH TeKHC^IHKHHHT TeHr^I3M3CH

A xx  +  B,y +  C,z +  D  =  0 . (1)

SyviCHH. 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 BJHdB(I/‘XH9W3I/‘G I/Ah HhHHMMH XHBHH w d3X3lf HM3>

‘0 =

0 e  9— Z
1 l - Z  I
1 0  0 0 
I Z fi X

tHtfBIfAg BhHJ
-BtrHHAM H0BWBIAIH3X JHHHMHfDHM31 HBJHBIfEH HBDODB BJ ( 9)

'HHOtfHHOX H0BWBI/\IH3X JHHHMHIT 

-3HM9X H B J fX g  dBI/AHHtfHaudaU BMMHtf0HM3X 0 =  8 —  29 +  ^9 —
—  xz  ‘ 9HxA hbPbxM Ah ( j  —  'z ‘ 0  Ba (q ‘q ‘0> ‘ t f O O H W

(9 ) ‘0 =

0 lD '9  V  
\ zz z6 zx
1 ' z  »A '*■
I Z fi X

iHtfBi/vCg fHOOx BKBfJHax AgmA BinwHBm
XHBHHWdaXH'C' HBJtfAg JH3X BJtfOH B’E'HDBJKHXBH IIIHdBMHh HHdBIT 
-w A it lb w o h  q  Ba q  lg  ‘y  HB'D'dBi/MHi/JHax ( g )  Ba (^ )  ‘ ( g )  ‘ ( g )

(e) 'o = 1dd +  'aa +  lvv
HAhA HHeJ

-I/A9 dBI/AMHtTHaudSO BMMHITOHMaX ( l )  MHIT0HM3X ( z )  HBJHBI/'EpJ

(t) 'o = a +  zzo +  zta  +  z*v  
(e) ‘0 = a  +  lz j +  l&a +  l*v

HH<LB ‘ WHEOI/1 HmHdHXHBIT 
-XBOHBM HH (Z )  HdEirBXBHHtfdOOH JHHHdBITBxMAH HBJITHdsg H Ah£  
JHHHAni 'MBdaM HIIlHxA HBl/BXMAH BITBMMH HHIi-3HM3X A g  ’ HHDI/Ag

( z )  0 =  a  +  z D + t a  +  x y
MHI/3HM91 HBJHBtfEH ‘ MHfHBITHk £BdB<J) 'H H O fA g

( 1) o =  ' a  +  z 'd  - ^ t ' a  +  x xy
MHITDHM3X.

H B J rad ag  Ba ( Zz ‘zfi iZx )  Ba ( ' z ‘ ‘ A Hx)  dBimxMAH H B Jim dag

N H lTD H H ai HVJITA9  d K lfM H ffH S U d S IJ  VH>lHir3 H>I3 .L 
HVJIl“H d3 9  ‘ 9 HJ.A H V tfV l> U H  HM»H H VJlTH d3 3  811 §

£98 ynvonygi dtsvfhtpQnaudau m unvom ai umvndaq 'g [  [  §



•Hired h i hbitxb 
-OHBk HHHDExMAh  HBJtfBXDH JHHHHHIfOHM9X Am  BWBI/JH3X A g  HM 
-HAh ‘ HffBIf-So HgA JHHHAm HDBKBITJH3X JHHHXHIi‘DH>I3X HBJHEI/£[/[

(9 )  ‘ 0  =  U ( 1J - J )
‘ Mcwair

‘Hl/Bi/Ag dBirAsHMaudau BJdoxsaa u A  HAhA HHBJi/Ag qi/airiml 
-BH BHMHVOHSaX HBJIfHdag dOXS38 ( lU —  U) HBtfHOKIOX HhHHHHJ^

(S ) — J =  w ' w

A g  
•HHOirAg hdbxMAh gndanxxH jHHHSHiroHxax hbjhbi/xh ( j )  j y  iHHoi/Ag 

( t )  d =  uu 
HDBWBI/UH3X 

JHHHHHl/’OHXaX HBJIfHdsg B3 ( fj )  x\\[ BXMAh HBJITHdsg ‘ SHU'gBlT 
-nk EBdBcJ) ’ £HWBh3 BtfBNdOt}) I/BHdOXS3a HHB1TB3BM Ht/Hg £ 

‘ I/BHOHtl 
-d o u o d u  HdBirxHaHtiH^cfieoM ocm  HHHAh ‘qirairu-BdEu bhshi/ohjqx 
HBJITHdag Ba HtfBdHXHEI/UBOHBk HHHdBirBXBHHirdoOM JHHHBXKAH
Ag A HSHAh ‘hITbxA hbitbxMAh (g ‘g —  lg ) HHi/OHHax Ag ‘Hl/Bi/Ag

0  =  98  +  * Z  —  *8 +  n
HS» 

‘ 0 =  ( e  —  2 )Z  — (8 +  <C)8 + ( Z  — *0 fr 

HOB WBI/\IH3X JHHHSHI/’DHHaX HBJtfAg qifaiftfBdEU BHHHtfOHSaX. 

0 =  SI +  Z Z -  +  n  
A g m A  ‘ gn xA  HBtTBxMAH ( g ‘ g  —  ‘5 ) ‘ hbitbdbw 

•Hl/BfHk HHlVq.BX WBk HHXdBm BI/BSHH HBJIfHHAM A HSHAh 
‘ H'D'BfAg HeA JHHHAm H0BNBIMH9X JHHHMHI/’OHSaX HBJHBI/SH 

( 8) '0  =  ( lz  —  z) lD +  ( ’ *  —  <9 va  +  ( lx — x)  V  

:HtfBi/Ag iTHDok bw bit
-JHax AgmA ‘BDi/mdEMonM b j # gnnAk b j ( z )  HHdBirAg Ba HtfBirAg 

t D  — D  V #  =  a  W  =  V
‘ BDHHITHM £BdB(J) y HXBWHHM HHnAimA JHHHdBIfXBgOHH A g  H>!v? 

« lD _  '3  _  V  
d a v 

;HHCLK ‘ HlTBiyAg' ITBHOHtldOHOdU HdEIfXHaHtlHCjjcflGOM 
o o w  HJBirHtriro HdBU'BXBHHirdoos H h a A d e jeA  jHHHdBirA bt/hejf 
-i/Ag qirain/BdBii bsshi/'dhmsx ( i )  H BJim dag HHiroHsax A g  •HtrBirAg

unvonxaj
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=  o ,

x y z
1 2— 1
2 - 6  5

£kh AerepMHHaHTHHHr SfipHHHH ycTyH a^ieMeHT^iapH ycTHra yHHH- 
mh ycTyHHHHr moc ajieMemviapH KyniHJica:

x  +  z, y, z
0, 2 , - 1  = 0 ,

7 , - 6 ,  5

6kh y hhhhh ycTyH a^ieMeHTJiapHHH 2 ra KynaflTHpHS, hkkhhhh  
ycTyHHHHr moc a^eMeHTJiapHra KyuiH^ca:

x +  z, y +  2z, z 

0, 0, -  1 
7, 4, 5

6kh hkkhhhh Hyji 3JieMeHT;iapHra HHcSaTaH MHHop^apra awpa- 
THJica:

x  +  z , y  +  2z  
7, 4

=  0,

=  0 ,

6yHAaH
4 x  — 7y — 10 2 =  0.

By TeKHCJiHK (0, 0, 0) Ba (1, 2 , - 1 )  Hy^raAaH yTaAH Ba 6epn./i- 
raH TeKHc^iHKKa nepneHAHKy^ap, nyHKH:

4.0 — 7 - 0 -  10-0 =  0,

4-1 — 7-2 —  10- ( —  1) =  0.

4-2 —  7 - ( —  6) -  10-5 =  0.

§ 119. Hyi<TA EHJ1AH TEKHCJ1HK OPACHflArH MACCXDA

1. <f>apa3 KH^aftjiHK, Sepn^raH TeKHCiHKHHHr TeHr^iaMacH

x  cos a -f- y  cos [3 +  z c o s  ■; — p =  0 (1 )

Ba Cepn;iraH H y ^ a  M ( x u 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 M N  =  d nepneHAHKyjiapAaH 
HOopaT. M  Hy^TaAaH 6epHJiraH TeKHC/iHKKa n a p a ^ e ^ b  ^h;ih6 
hkkhhhh -reKHCJiHK yTi<a3aMH3. CyHrpa KOOpA^HaTa^iap Souih- 
Aan 6epH.nraH TeKnc^iHKKa nepneHAHKy^ap khjihQ OR hh yTKa- 
33MH3. By nepneHAHKy^iHpHHHr hkkhhhh tckhc^hk Ke-
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CHiuraH Hy^TacH Q 6y*rcHH. A ;i6arra, hkkhas TeKHC^iHK y 3aP ° 
n a p a ^ e ^ b ,6y^iraHH ynyH OQ hkkhhhh TeKHaiHKKa ?{aM nep- 
neHAHKy^ap 6y^iajiH.

Ma'WiyMKH, (1 ) TeHr^aMa^arH p  K00pAHHaTa;iap 6ouiHAaH 
Ghphhhh TeKHcviHKKa TyuiHpH^raH nepneHAHKyjinpAaH HSopaT. 
IllyHHHr ynyH:

OQ =  OR +  RQ =  OR +  MN,
€KH

OQ —p  +  d.

2

Hkkhhhh TOMOHAaH OQ HHHr KOopAHHaxa yK^apH Cn^aH Taui- 
kh^i KH^raH SypnaK/iapH a, p, 7 6y;iraHH ynyH hkkhhhh TeKHc- 
jihkhhht TenrjiaMacH

x cos a +  y  cos p +  z cos 7 — (p +  d) — 0

6y^aAH. By tckhc^hk M  (xu yt, zx) HyKTaAaH yrraHH ynyH

xt cos a +  y, cos p +  zt cos 7 —  (p-\~ d) =  0,

6yHAaH
d =  x j cos a +  y, cos p +  zx cos 7 — p.

M  Hy^Ta gepHJiraH TeKHc;iHKHHHr hkkhhhh TOMOHHAa 6yji- 
raH ^o^Aa (p +  d) ypHHAa (p — d) 6 jMaAH Ba 6y *o;iAa

d =  —  ( x x cos a +  y j cos p -j- zx cos 7 — p),

myHHHr ynyH yMyMaH

d — ± (xx cos a +  y, cos P +  z x cos 7 — p). (2)
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Bh3 6y (J)opMy;iaHH HHKapHHiAa SepHjiraH TeKHc;iHKHHHr 
TeHr^iaMacHHH HOpMajib $ a p a 3 KH^raH sa h k . A r a p  TeKHC.7iH K - 
HHur Tew r^aM acH  yMyM HH 6y jic a ,  htsHh

Ax  -f- By +  Cz -f- D  =  0

6y.ica, 9Hr aBBa;i yHH HopMa^b ^ojira KeJiTHpaMH3:

A x  +  By  +  Cz  +~  D  _  n

±  V ~ W + W + c * ~  ~  '

cyH rp a  (2 )  r a  acoc ;iaH H 6, y3rapyB H H  K00pAHHaTa./iapHHHr ypH H - 
ra  S ep n ^ ra H  H yifraH H H r KoopAHHaTa^apHHH kyh m h3. LLIyHHHr 
6n^aH 6y  ^ o ;iA a  (J)opMyjiaHHHr KypHHHHiH KyftH AarH qa 6yjiaA H :

^  __ _|_ A x ,  4~ By, -|~ Cz, — D

~  V~a*~+~.B’2 + ~c2 (3>

H yp jTa  Sn^aH  tc k h c ^ h k  opacH A arH  Macocfia M yc6aT caH a^a - 
A «, uiyH H H r y n yH  (}3opMyjiaAarH ±  HmopajiapAaH uiyHAaHHHH 
o^ihm KepaKKH, H3TH)KaAa d M yc6aT 6y;iCHH. LUyHHHr 6n;iaH :

Hy^manunz meKUCAUKKaKa Macocfiacunu monuiu yvyn y 
meKUCAUKHUHZ m eH ZjiaM acuH ti n o p M a jib  x,oAza KeAmupu6, 
ynunz y3zapy6H-u KoopdunamaAapu ypnuza OepuAzan nyyma- 
h u h z  KoopdunamaAapu, yyuuAadu. Butman n a m u o K a n u n z  
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:

2 3 + 1 . 6  +  2 - 7 - 5  —  21

V ‘̂ +  l 2+  22 d

M a c a ^ a . BepHJiraH hkkh  TeKHC/iHKAaH TeH r M aco(})aAa  6yv i- 
raH reoM eTpH K  ypHH to h h jic h h .

Oapa3 tjH^aft^HK, SepHJiraH TeKHC./iHK;iapHHHr TeHr^iaMa^iapH

A,x — B,y C,z -(- D,  =  0,

A 2x -j- B2y -f~ C2z 4~ D 2 =  0

Oy^cHH. H3^aHraH reoMeTpHK ypHHHHHr 6npop {x, y, z) Hyi^- 
'racHAaH 6hph hh h  TeKHC^HKKana MacocJiacH

, A.\X -I- B xy -f- C\Z -+■ Z)^

V A \  + B l + C \

Ba h k k h h h h  TeKHC^HKKaHa MacocfiacH
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_ (
A nx ' B2y -j- C%z -j- 1-̂2

V a I +  b \ + c\

6 y m m .  Maca;iaHHHr m ap™  6yflHHa 6y Maco^a^ap y3apo TeHr 
6y^nmH Kepan. JI,eMaK:

A\X -f- Bty -j- C,z -f- D { . A‘jX -|- B̂ y -f- C*z -j-Z); _  |-j /^\

y A'f +B\  + c \  ~  V  A\ + B l  +  c\

HTiHH H3^aHraH reoMeTpHK y P HH HKKHTa TeKHCflHKAaH 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 tc h t-  
^aMacH

rn°  =  p  (5 )

CyjicHH.
BepH^raH M x Hy^TaAaH TeKHCJiHKKa nepneiiAHKyjiup TymH- 

paMh3. Oapa3 KHJiafl^iHK 6y nepneHAHKy^npHHHr tcrhc-fiuk Gh- 
jiaH ynpamraH Hy^TacH M 2 Sy^iCHH. M 2M t KecManHHr y3yH- 
^ihthhh d 6HJiaH 6e./irH.naHMH3. H3^aHraH Maco({)a ana myHHHr 
y3H 6y^aAH.

M o M x Ba n° BeKTopjiap 6epn;iraH TeKHC^iHKKa HopMa^i 6y^raHH 
yuyH, y^iap KOJi-aHHeapAHp, AeMaK:

M 2M X =  In0 (6>
6kh

3| =  d

HyHKH n° SHp^HK BeKTOpiiaH H60paT.
LLJyHHHr 6h^i3h, arap^a M t Hyi^-a 6epn^ran TeKHc;iHKAaH 

K00p/iHHaTa^ap 6oiiiHra HHc6aTaH KapaMa-KapmH TOMOHAa 6yji- 
ca 8 =  d Ba aKC ^o./iAa 8 = — d 6yj\{\m. U iaK^ra MyBO(f)HK 
( m a o  183):

r 2 — O M i + M 1M 2 =  r t —  °n°  (7>

M 2 Hyi^Ta TeKHCviHKAa eTraHH ynyH 6y paAHyc-BeKTop(5 ) TeHr- 
./laMaHH KaHoaTJiaHTHpHmH KepaK, AeMaK

( r t —  8n°)  n° =  p
&KH

r xti0 —  l  =  p ,
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lz lx lz

I sx sz I sz 6A
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t ' X xz I lz
=  V

BtfHAg ‘HVeifAp

■frgi v m [u

(8)
BDI/’Hyi) HBXBgDHH BJHdBI^XH3W91/6 If£y HhHHdHg JHHHiC 

HHXHeHHWdaxatf HJBtfHHOKOX HBh JHHHBWBL'JHaX A g  •HI/BI/’A g

I ez SA sx 
\ Zz z6 zx

(z) 0 ,= lz lxI
1 z 6 x

HDBKBIMH3X
JHHHMHITDHM3X HBJXA HBVdBL-BXMAH rf BS J\[ ‘py HBJI/Hdag

69C niYMvx eunudgevdid± qzi §



( I )  7 / S - f - = / l

'(t>8 l ^ e m )
BDHHiynk sedEcj) / [  HWJKBk jHHHdtfGBdxax bh // h jh i/hX eA  jh h h  
-dBirAMHU'Haudau H B Jim dnm Ax b jh d od b  jHHHdtfGBdxax hbi/bxMXh 

B 'n 'dB jy •ehwbi/’hM eedB^) 5* hhhsch jHHHHBhdXghX H B jH e im l
-BJ3h HBim g dBI/BxM^H X g  Ba HDODB JHHHdlfGBdxaX HHHHI/’DHMDX 
HBJX/C HBlTHDBXhX HJtfBaHB JHHHdBtfBxMXH H BJim dag ‘ 9HxXx BIT 
-dBEBH H H Ag ’ JH3X BJHdHg HBtThX JHHHHDBWXHBuAm H JHIrtTHBimg 
HBim g HECH JHHHHDODB HPVJKBk JHHHdfi'GBdXDX HHPjAlfq.EW ‘ HHDI/Ag

Cz ‘ */C ‘* x ) b  ' (SZ l8X >sx )d  ' ( Zz <zx )N  V z "6  " * )  W
:HdBfBXBHHirdo

-OH JHHH'ridBtfhX HdBlTHBhdAg JHHHd'C'GBdxaX ‘ HHI/HBimM EBdBcf) 

HMDKVV JHHHdtreVdXaX *0SX §

m  worn

•HtTBir \ g

d  —  I  SOD XZ +  (j SOD +  »  SOD lX  =  o

B'E'BJKHXBH ‘ EHWbAM BJ ( 8 )  HHdBI/'B'E'OCj)!! 

H • I  SOD +  f -  {j SOD +  / • »  SOD =  Q«

q lz +  f l6  -1 i lx  =  lj

gH im M  EBdB(fl Z 'X  HHHdBli’BXBHHll'dOOH JHHHBXMAH BV 

-irok  Xg ‘ bdi/X9 WHEoir mnxX bjb 'e 'o iJm Hi/’BXBHH'E'dooH B l/ d u j y

(8) d —  qv j  = §
HB'C'H Ag

ynyomax 898
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II

H
- yi 1

• s — —
Xt 1

y2 22 1 22 X* 1
y3 3̂ 1 23 X3 1

* 1  yt 1 
Xo y2 1
x 3 y 3 1

AGM3K,
A =  2S , B =  2SV, C =  2S ( 4 )

TeipaaApHHHr QanaHjumru H  yHHHr A a yHHAaH acocnra, 
H-bHH (2) TeKHG/iHKKa T yuiH pH ^raH  n ep neH A H K y.iap H H H r y 3yH - 
^HrHiiaH H6opaT. ByHH TonHUi ynyH (2) t6khc;ihkhh HopMa î 
^ojira Ke^rapHS, cyHrpa y3rapyBHH x, y, z KoopAHHaTa^apHHHr 
ypHHra .v4, y 4, z 4 KyflH^ca khi^oh v,Kjian.H, AeMaK:

A x (  +  B yt +  Czt +  D
H -

V  A 2 +  B 2 +  O

6 k h  (4 ) ra acocaH
f_f_ Ax4 -j- Byt -f- Czt -j- D

2 V s 2x +  S 2y +  S 2Z '

§ 92 Aa HH^apH^raH (f)opMy.7iara MyBO(J)HK 

5  =  V  s\ +  s2y +  si .

(5 ) Ba (6 ) hh (1) ra KyficaK,

V  — -g- (Ax4 -f- By4 -f- Czk +  D)  

6kh (2) ra MyBO(J)HK

(5 )

(6)

V

Xi Yi 2, 1
X 2 yi 22 1
X 3 y3 23 1
X i y4 24 1

( 7 )
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§ 121. KHCKAPTMA EEJirHJIAUI METOflHHHHr 
TEKHCJlHKJIAPrA TATBHKH

1. KHC^apTMa 6e.flrH.7iam m ctoah  TyrpncHAa 63t>3h yMyMHH 
M y^o^a3a^ap Ba 6y  MeTOAHHHr TeKHc;iHKA3rH Tyrpn  H H 3H ^ap- 
ra  HHcSaTaH t 3t 6hkh ycTHAa § 31 Aa c y 3 6y.flraH sah.

3 h ah  6y  epAa m y  MeTOAHHHr TeKncinKKa hhc63T3h t3 t6 h - 
KH TyrpHCHAa 63t>3H acocn fl Tym yH H a^sp 6h.a3h TaHnmTnpn6 yTa- 
mh3. Oapa3 KH^iaH^HK,

U i  =  0 B3 0 2 — 0 (1)
TeH r^3Ma^apAaH ^ap  6npn 6npop  TeKHC^HKHHHr KHCKapTMa 
TeHr^aMacH 6y.flCHH. A ra p  k hh 6 «p o p  H x r a e p u f t  y3rapM ac c o h  
(|)apa3 KH.TCHHC3, 6y  ^O.flA3

Ui — kU2 =  0 (2)
TeH rji3Ma xaM tck h c jih k  h(J)0A 3 kh.a3ah. H kkhhhh tom oh a 3h (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 KecHm rsn HH3HrHA3 6y^aAH. 
,EI,eMaK, (2 ) TeHr^i3M3: (1 ) TeKHC^iHK^iapHHHr Kecnm raH MH3HFH- 
A3h yTraH tckh c^h kh h  n(J)OAa KH./iaAH.

napaMeTp k aHHK Sy^Maft, yHra ^ap KaHA3ft khAmst 6epnm 
MyMKHH 6y.flr3HH y^yH- (2)TeHr.fl3M3 (1 ) TeKHCflHK.fl3pHHHr y33- 
po KecnmraH MH3HrHA3H yTraH TeKnc.flHK.7iap cHCTeMacHHH eKH 
TCKHC. f lHK. f l ap  A 3 C T 3 C H H H  H(|)0A3 KH.flaAH.

2. 3hah  (|)apa3 KH.flaft.flHK,

<Pl =  0 B3 ®2 =  0 (3 )

T eH r^ a M a ^ sp A a H  ^ a p  6 n p n  6 n p o p  TeKHC^iHKHHHr HopMa./ib T e H r-  
^aMacH 6y^cHH, ht>hh:

cp, =  x  cos a, - f  y cos p, - f  z  cos j ,  —  p u 

cp2 =  X COS a 2 +  y COS p2 +  z  COS 7 2 —  p 2.

O a p a 3 KH.fl3ft.flHK,
cp, —  &cp2 =  0  ( 4 )

(3) TeKHC.iHK.fiapHhht y3apo KecnmraH *iH3HrHAaH yTraH 6npop 
aHHK TeKHC^iHKHHHr TeHr;iaMacH 6y;iCHH. By ^o^Aa napaMeTp k
oaah ft reoMeTpHK Ma-bHora araAHp. X aKHK3TAa, arap M  (xu y , , 
z , )  (4) TeKHC^HKAarn Snpop HyKTaHHHr KoopAHHaTa^apn 6y;ica, 
y  ^o^Aa
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fc _  JPL _  •*! c o s  g ! +  y i  c o s  Pi +  * i  cos T i — Pi .
v 92 -*1 COS a2 +  y i  c o s  +  Z 1 COS 7s —  p 2

By KacpHHHr cypaT Ba Maxpa>KH aca (4) TeKHCJiHKAarH 
M ( x {, y ,, 2^ Hy^TaHHHr 6epH^raH (3 ) TeKHC^HK^aprana Maco- 
(})a^apHAaH H6opaT, AeMaK, (4) TeHrjiaMaAarn napaMeTp k m y 
Maco^a^apHHHr 6np-6HpHra hhc63thhh H(f)OAa muisjia.

3. Oapa3 KH^iafljiHK, U3 =  0 (2) Aacrara, H-bHH ym 6y
U t - k U 2 =  0

A a c T a r a  i^apam^H 6 n p o p  TeKHc^iHK 6yJicHH. By j?o^Aa 6 y  T eH r-  
j ia M a A a r n  k n a p a M e T p r a  iuy H A a ft  H'HHMar 6 e p n m  MyMKHHKH, 
U x —  k U 2 Ba U 3 K y n  ^ a ^ a p  6 H p-6npH A aH  cfja^aT y 3r a p M a c  k v -  
nanTyBHH 6n^aH  cbapiyiaHHuiH m y m k h h ,  ht>hh

u x —  k U 2 =  w a
eKH

U l —  k U 2 —  W a =  0

B y  aflHHHT U y =  0, U 2 — 0, U 3 =  0 TeKHC^HK^apHHHr 6 n p  T y r 
pH HH3HKA3H yTHiu iuapTHAaH u S o p a T A H p . A r a p A a  6 y  3h h h h t -  
h h h t  HKKa^ia t o m o h h h h  6 n p o p  k { y 3r a p M a c  c o H r a  KynaftTHpH S, 
c y H r p a

kk\ — k2 Ba lk\ — k3

(J)apa3 i-;H^HHca,
kjU\ -)- k2U 2 -f- k3U 3 — 0 (5)

6 y A a a n .  B y  aftHHHT y n a ; i a

u x =  0, U 2 =  0, U 3 =  0

TeKHCJIHKrfiapHHHP 0Hp TyppH HH3Hiyi,aH yTHUI mapTHAaH H 6opaT - 
AHp.

4. 3hah (J)apa3 KH^afijiHK, U x =  0, U 2 =  0, U 3 =  0 tckhg/ihk- 
.aap 6np Tyrpn HH3HiyiaH yTMacHH. By ^o^Aa k Ba X HHHr shhk- 
Mac ^HHMaT^apHAa

U t -  kU2 -  W 3 =  0 ( 6)

T e m v ia M a :  6epH./iraH y n a ; i a  TeKHCJiHKHHHr y 3a p o  y n p a u i r a H  HyK- 
TacHAaH yTyBHH neKCH3 K y n  TeKHC^HK^apHH ii(})OAa v,wj\am. 
B n p  Hyi^TaAaH yTyBHH 6 y  TeKiic.ziHK.ziap T e K H C J i H K J i a p  6 o f h  
AeftH^aAH.

A r a p A a  U A =  0 (6 )  TeKHC.iHK.ziap S o rn r a  i<;apaiu.ziH S n p o p  
TeKHc^iHK C y^ ca ,  6 y  ^oJiAa k Ba X h h h t  iuyH Aaft ^HftMaT-ziapn 
Gy^aAHKH, y  KnftMaT.ziapAa U x — k U 2 —  I U 3 Ba U k Kyn ^aA^iap 
CHp-CupHAaH (Jja^aT y 3 ra p M a c  KynaftTyBH H 6n.ziaH cJjapK^aHHmn 
MyMKHH, H-bHH
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U l - k U 2 - l U 3 =  v.Ui,
eKH

U x — kU2 - W 3 - ^ U , =  0,

6kh 6y afiHHHTHHHr HKKa/ia to m o h h h h  6npop k{ ^3rapMac c o h -  
ra KynaflTHpH6, cynrpa

kkx == k2, 1fc\ — k3l — 4̂
4>apa3 KH^HHca,

k\U\ +  k2U 2 4  k3U 3 -f- kAU t =  0 (7 )

Gy^aAH . B y  aftHHaT

£/, =  (), U 2 =  0, ^3 =  0, £/4 =  0

TeKHC^iHK^iapHHHr 6np Hy^TaAaH yraui mapTHAan HGopaTAHp 
(k u k2, k3, ki coH^ap 6np BatjTAa Ho^ra Teur 6y^Mac^Hrn Ke- 
paK). <t>apa3 KHJiafuiHK,

U\ =  A,x  4  B,y 4  C,z +  D , =  0, 

U 2 — A 2x B2y -)- C2z -j- D 2 =  0, 

Us =  A 3x 4  B3y -|- C3z 4  D 3 =  0, 

— A/tx  4  B ̂ y 4  Cxz 4  =  0

f y ^ c H H .  B y  * o ; iA a  x ,  y, z h h h t  ^ a p  KanAafl KHiiMaT/iapnAa (7 )  
HHHr M3B)KyA 6 >v ih iijh  y n y H

k\A\ 4  k2A 2 4  ^3̂ 3 4  =  0, 

kxBx 4  k2B2 4  k3Ba 4  ktBt — 0, 

k\Ci 4  lz>C2 4  k3C3 4  =  0> 

kiDt 4  k2D, 4  k3D 3 -j /c,D, =  0

Sy^HuiH  KepaK, eKH 6y ; iapA a H  ( §  12 ) :

A I An A 3 A , 

B\ B , B3 Bh 
C, C2 C3 C4 
L)x D 2 0 3 D k

= 0;

AeMaK, TypT  TeKHC/iHKHHHr 6np  Hy^TaAaH yTHUiH y q y H  y  Te-  
KHC^HK^apHH HfJlOAa ^HJiyB'lH TeHr^aMa^apHHHT KOStJxJjHUHeHT- 
JiapHAaH Ty3H^iraH AeTepM HHaHT H o^ra  TeH r 6y ;m u iH  ;io3hm .
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CaBOJiJiap Ba M acajiajiap

346. KyftnAarn TeHr^aMa^ap 6n./iaH H(j)0Aa KMHHraH TeKHC- 
JiHK^apHHHr KoopAHHaTa yi^apH ra HHc6aTaH ypHH^apn Kypca- 
t h ^ c h h :

1) 2x +  3y —  5z =  0, 2) 3x —  2y +  5 =  0,

3) 3y — 52 =  0, 4 ) 5x +  3 =  0,

5 ) y  +  l =  0, 6) 2 +  3y =  0.

347. (2, —  3, 5) Hy^TaAaH y ™ 6, xOz  TeKHCJiHKKa napa;i;ie;ib
Sy^raH TeKHC^iHKHHHr TeHr,naMacH Ty3H;icHH.

348. ( — 5, 2, 8) Hy^TaAaH yj\\6, yOz  TeKHCJiHKKa napa/i^ie^ib
S y ^ r a H  TeKHCflHKHHHr TeHr^aMacH Ty3H;icHH.

349. (5, —  1, 7) Hy^raAaH Ba Ox  yi^HAaH yTraH tckhc^ihk*
HHHr TeHr^aMacH Ty3H^cHH.

350. ( — 3, 2 , - 5 )  Hyi^TaAaH Ba O y yi^HAaH yTraH TeKHCJiHK- 
hhht Tenr^awacH Ty3H^iCHH.

351. (1, —  5 , - 2 )  Hy^TaAaH Ba Oz  yi^HAaH y T ra H  t c k h c ^ h k - 
hhht TeHr^iaMacH Ty3HJicHH.

352. Yu iSy T eH r^ a M a ^ a p  6n;iaH Ht^OAa ^H./iHHraH t c k h c ;i h k - 
^iapHHHr KoopAHHaTa y^JiapHAaH KecraH KecMa^apn aHHiyiaHCHH:

1) 2 x + 3 y  —  52 — 6 =  0; 3) 6.x —  y +  2 —  8 =  0;

2) 5 x  +  2y +  2 +  7 =  0; 4) ;e +  2y — 2 +  5 =  0.

353. y m 6y  TeHr^aMa^ap HOpMa^b ^o./ira kc^thph^chh:

1) 2 x — y -\ -2z  — 5 =  0; 3 ) 3x +  42 —  5x +  7 == 0;

2 ) x  — y  +  42 — 3 =  0; 4) 5x +  4y — 2z +  1 =  0.

354. x - \ - 2 y — 2 2 + 1 5  =  0 TeKHC^HKHHHr KoopAHHaTajiap 
SomHAaH Maco^acH Ba 6y M yco^a ftyHa^HiHHHHHr KoopAHHaTa 
y K ^ a p n  S n ^ aH  TauiKHJi ^H/iraH S y p n a o a p H  aHH^^aHCHH;

355. (5, 0 ,— 2) Hy^TaAaH yTraH ^aMMa TeKHC^HK^apHHHr
Tewr^iaMacH Ty3H^iCHH.

356. (1, 3, 5) Hy^TaAaH y r r a H  t c k h c ^ hk  Koop A H H aT a y i ^ a -  
pHHHHr MycSaT TOMOHJiapHHH KecnS, y3apo TeHr KecMa^ap ^ o - 
ch^i KH;iaAH. By TeKHC^iHKHHHr TeHr^iaMacH Ty3H îCHH.

357. v4 (0, 0, 0), 5 (4 ,  3, 1) Ba C (0 , 1, 2) H y^ Ta^ ap A aH  y T 
raH TeKHC^IHKHHHT TeHr;iaMaCH T y 3H;iCHH.

358. (6, 4, —  5) Hy^TaAaH y ra 6, Ox  Ba O y y^-iapAaH K ec
raH KecMa^apw 3 Ba 2 SyjiraH TeKHc^iHKHHHr TeHr^aMacn Ty- 
3H.1CHH.
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359. 2 x  +  y  +  4 z  +  2 == 0 Ba x  +  2y  — z  +  1 =  0 TeKHG/iHK- 
jiap  opacHAarH SypnaK aHHK^iaHCHH.

360. (1, 4, 5 ) Hy^TaAaH y ™ 6 , lx  - f  4 y  +  2 z  —  30 =  0 TeKHC- 
jiHKKa napa^^e^b 6y-,iraH tc k h c^ hk Tonn^cHH.

361. (1, 2, 2) HyKTa_a,aH y™ 6, x —  2y  +  z  =  0 TeKuc^iHKKa 
napaju iejib  CyjiraH  tc k h c ^ hk to iih j !Ch h .

362. ( 5 , - 4 ,  3 ) Ba ( — 2, 1, 8 ) Hy^Ta^apAaH y ra 6  xOy Te- 
KHCJiHKKa nepneHAHKyjiap SyjiraH  t c k h o ih k  Tonn^cHH.

363. (8 , — 3, 1) Ba (4, 7, 2 ) Hy^Ta^apAaH y ra 6 , y in 6 y

3 x  +  5 y  —  7 z  —  21 =  0

TeKHC^iHKKa nepneHAHKy^iap Sy^iraH tckhcjihk  TonmicHH.
364. 2 x  +  y  +  2z —  15 =  0 TeKHCJiHKHHHr (5, —  2, 8 ) Hy^Ta- 

A3H KaHHa y 3 o ^ H K A a  TypraHH aHH^aHCHH.
365. (3 , 0, 1) Hyi^Ta SnjiaH y m 6 y

x  —  2y +  z  —  1 =  0 

TeKHCJiHK opacHAara Maco(J)a t o iih /ichh .
366. y 3 a p o  n a p a ^ e^ ib  6 y^ ran  ym 6 y :

x  —  2y +  z  —  1 =  0
Ba

2 x  —  4y  +  2 z  —  1 = 0  

TeKHC/tnKJiap opacHAarn Macoi|)a to iih jich h .
367. Oz y^HAa myHAaft Hy^Ta to h h ;ic h h k h , y  Hyi-jTa

1 6 x — 12y +  15z — 9 =  0, 12x +  9y —  20z —  19 =  0

TeKHMHKJiapAaH TeHr Maco(|)aAa SyjiCHH.
368. B y p iiaK^apn yq^apHHHHr KoopAHHaTa^apn (2 , 1, —  1), 

(1 , —  1, 1) Ba ( - 1 , - 1 ,  —  2 ) 6y^raH  yM6ypnaKHHHr )03H t o - 
nn^CHH.

369. BypqaKJiapH yq^apHHHHr KOopAHiiaTa^apn (0, 0, 0), 
(0, 1, 0), (0 , 0, 1 ) Ba (1, 0, 0 ) Sy.iraH TeTpaaApHHHr ^ jkmh

aHHK^iaHCHH.
370. 2 x  —  3y +  z  — 2 =  0 B a x  —  y —  z  —  3 =  0 TeKHCJiHK^iap- 

h h h t  KecHiuraH MHSHrnAaH v t h 6, yiuG y 2 x  —  3 z —  7 =  0 tc k h c - 
jiHKKa nepneHAHKy^np 6y^raH  tc k h c^ hk t o iih ^c h h .

371. (2 , 3, 5 ) Hy^TaAaH Ba yu iO y

x  —  y  +  2 z  +  1 =  0, x  +  y  +  z  —  5 =  0 

TeKHC^HMapHHHr KecnmraH HH3HrHAaH y ira H  tc k h c^ hk  t o iih ;i -
CHH.

372. Y rn S y TeKHc^HK^ap KecHiuraH Hy^Ta tohhjichh:

x  +  2 y  -  23 =  0, 3 x  +  4 z  —  57 =  0, 5 y  +  6 z  -  94 =  0.
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373. jc +  y  — 4 =  0 Ba x  +  z  —  3 =  0 TeKHc^HK^ap opacH
AarH  SypMaKHH TeH r HKKHra SyjiyBM H TeK H dH K J iap  Tonn^icHH.

374. TeKHMHKHHHr TeHr^aMacH SepnjiraH:

a.x +  py +  ~[Z +  X =  0;

X ^  0, a, p Ba 7 hhht ^sp 6npH Ho^ra hhth^isah. TeKHc;iHK- 
h h h f  ypHH K3HA3ft y3 rsp 3A H ?

375. KyfiHA3rH TeHMaMajiap 6n^aH SepH^raH Typrra TeKHC- 
jihkhhht 6np Hy^TaAaH ^thui m ap™  tohh^chh:

A x  - f  B y  +  Cz  +  D  = 0 ,

A ^  - f  B xy - f  C xz +  D t =  0,

AoX +  Boy -f- C 2Z -(- Z)2 =  0,

A 3x  -f- B 3y  +  C 3z +  D 3 =  0.

376. O x  y^HAaH myHAafi tckhc^hk y TKa3H;iCHHKH. yHra 
(5, 1, 6) H y^TaAaH  T yu iH pn ^raH  nepneH AH Ky^H pH H H r y3yH ^H rn  
4 6np^H KKa TeH r fiy^icHH.

377. y u :6y  TeKHMHK^apHHHr KecHuiraH Hyi^Ta^apH 3hhk-
•7I3HCHH:

x  Jr 2y —  z  —  2 =  0,

1) 3a:—  y +  z  —  3 =  0, 

x -\ -2 y  +  z —  4 — 0.

x  —  3y — 2z +  1 = 0 .

2) 3 *  +  5y -  11 =  0,

2x y —  z  — 5 =  0.

378. TeTpasApHHHr ^Hpps^spHrs nepneHAHKy^np 6y^n6 ,
y^3pH H  TeH r HKKHra 6y ^ yB q H  TeKHC.iHK.7i3p y3 3 p o  6np H y^TSAa 
KecH iuaAH . ByHH h c S o t  k h ^h h ch h .
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T^FPH MH3HK

§ 122. TYFPH  qH3Hf<HHHr TEHfJIAM AJlAPH

1. MaMyMKH h k k h  TeKHC^iHKHHHr y3apo K e c m u r a n H A a H  Tyr- 
pH HH3H^ ^och^i Sy^aAH. LUyHHHr ynyH (JmoAarH tyrpn  h h -  
3 h ^ h h  yu i6y HKKHTa 6 h p h h h h  ^apa^a^H TeHr;iaMa;iap CHCTe- 
MacH 6n^aH H(})OAa kh^hhi mymkhh:

H K K a ^ a  TeHrviaMaHHHr y 3rapyBHH KoopAHH aTayiapn o;iAHAa- 
rn  m o c  KOBC^HUHeHTJiap y3apo n p o n o p u H O H a^  6y/iMaraH ^o^- 
A a 6 y  CHCTeMa cf)a30A a  T y r p H  h h 3h k  H(})OAa KH^aAH.

OAaTAa (1) CHCTeMaHHHr uiaK^HHH y3rapTnC, mu^aTHiu ynyH 
6 H p M yH H a  K y^ a fl k h jih S  e 3HJiaAH. B y H H H r  y n y n  G h p h h h h  T e H r -  

viaMaHH B'  ra  Ba h k k h h h h h h  B ra  KynairmpnG, cyH rp a  6HpHH* 
h h  H ara> K a^ aH  h k k h h h h  HaTHiKaHH a iinpnO  o;iaM H3:

Ax By Cz -\- D  =  0,
(0A 'x  +  B'y +  C'z +  D '  -  0.

v

AB ' x  +  BB'y  +  B 'Cz  +  B 'D  =  0,
A 'Bx  +  BB'y  +  BC'z  4 B D '  =  0,

(AB'  — A 'B )x  4- (B 'C  — BC ' ) z  4- B 'D  — BD '  =  0,
6yHAaH

B C  —  B 'C  _  

x  ~  A B ' -  A 'B  2  1

B D ' —  B 'D  
A B ' —  A 'B '

eKH
B C ' —  B 'C  B D ’ —  B ’ D
A B ’ —  A 'W  ~  m ' A B ' - A 'B  _  U
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4>apa3 KH^iHHca
x  =  mz  - f  a. (2)

LLlyH ra y x m a m  (1 )  c n e r e M a A a H  x  h h  HHi^apHG, HHi^aH TeH r- 
./iaMa y ra HHcSaTaH eMH^ca,

KypHHHuma TeH r^aM a 30CH./1 SyjiaAHKH, 6y H A arn  n Ba b ( 1 ) 
CHCTeMaHHHr K03(|)4)HUHeHT./iapHAaH Ty3H ^raH  y3 rap M ac  coH ^ a p - 
AaH HGopaT. LUyHHHr 6h^i3h (1 )  CHCTeMa ypH H ra yu i6y  cn c T e -  
Ma ^och;i 6 y n m m-

Oa30AarH Tyrpn hh3hk TeHr^iaMa^iapHHHHr 6np KypnHHmn 
rnyHAaH HSopaT. 3hah 6y TeHr^aMa^apAarn: m , n, a Ba b 
K03(J>4)HII.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 
O x  y^Hra napajuieyib 6y;iraH tckhcjihkhh ncf)OAa ^h^sah. I l l y 
HHHr yqyH  (4 ) TeHr^3Ma^iapAaH Shphhhhchhh xO z  TeKHC^HKAa 
Ba HKKHHHHCHHH yO z  TeKHCJIHKAa K3p3T3H B3^TAa yjiapAaH 6h-
Phh'ihch (J)a30AarH TyrpH ^H3HKHHHr x O z  TeKHc^iHKAarn npoeK-
HHHCHHH B3 HKKHHHHCH yOz  TeKHC^IHKASTH npoeKII,HflCHHH H(J)0- 
Aa KH-^aAH.

ByHra i<aparaHAa 6hphhhh TemviaMaAarn m TyrpH HH3HK- 
HHHr x O z  TeKHC/iHKAarH npoeKUHHCHHHHr Syp^aK ko3(})(|)hh,h- 
eHTHHH, 5n,HH cf)a30AarH Tyrpn hh3hk npoeKHHHCHHHHr Oz  yi^H 
6h^i3h TamKHJi KH^iraH gypnarnHnHr TaHreHCHHH h^oas v,wnam. 
U lyHra yxm am  hkkhhhh TeHr^aMaAarn n Tyrpn HH3HKHHHr yOz  
TeKHc^HKAarn npoeKHHHCHHHHr 6ypqaK K03cjxi)HHHeHTHHH, ht.hh 
(})a30AarH Tyrpn hh3hk npoeKHHHCHHHHr Oz  yi^n 6n;iaH Taui- 
kh^i K ^ ra H  SypnarHHHHr TaHreHCHHH Ht})OAa khji3ah.

A rap  (4) Aa z  =  0 (J)apa3 kh^hhcs, x  =  a, y = b  6y^ 3An. By 
sea Tyrpn HH3HKHHHr (a, b, 0) Hy^T3A3H y TraH;IHrHHH Kypca
TaAH. By Hy^ra x O y  TeKncJinKAa 6y/iraHH ynyH y  <J)330A3rH 
Tyrpn HH3HKHHHr x O y  TeKHOinrn Shjish ynpamraH Hy^TacH 
Cy^aAH. By HyifraHH TyrpH HH3HKHHHr xO y  TeKHC/iHKAarn H 3 H 
Aeftn^aAH.

Hkkhhhh tomoha3h a B3 b HHHr x,ap 6hphhh a^o^HAa o;i- 
raHAa a: (J)a30A3rn Tyrpn HH3HKHHHr x O z  TeKncjiHKAarn npo- 
eKUHHCHHHHr O x  yjjHAaH KecraH KecMacHHH H(J)OAa ^H^aAH.

y  =  nz +  b (3 )

x  =  mz  +  a 

y  =  nz  +  b
(4 )
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LUyHra yxrnaui b: (J)a30AarH Tyrpn HH3HKHHHr y O z  TeKHc^HK- 
Aarn npoeKUHacHHHHr Oy  yi^HAaH KecraH KecMacHHH H(J)OAa 
KH ^af lH .

M h c o i  KyftHAarn TeHrviaMa^ap 6unan H(|)OAa ^HJiHHraH 
Tyrpn HH3HKHHHT TeHrjiaMa;iapH x  =  mz  +  a Ba y =  n z -\ -b  
m a K ^ H r a  K e^TH pH ^C H H :

x  -I- 3y — 5 z -f" 10 — 0,

2 x  —  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, 
c y H r p a  y ^ a p H H  ^ a A J ia 6  K y m a M H 3 :

2x  -)- 6y —  lOz “I-  20 =  0,

6 a : — 6y +  9z —  12 =  0,

8 a : —  z +  8  =  0 ,
6 y H A a H

1 , 
x  =  j Z - 1 .

L U y H r a  y x r n a u i  H K K a ^ a  TeHr.rcaMaAaH x  h h  f t y K  k h j i&m h 3. 

B y H H H r  y n y H  6 h p h h h h  T eH r^ a M a H H  2 r a  K y n a i m i p H G ,  c y H r p a  

HHKKaHHAaH HKKHHHH TeHTJiaMaHH aH H p n S  0 ^ aMH 3:

2x  +  6y —  lOz 4 -20  =  0,

2x  — 2y - f  3z —  4 =  0.

-  8y —  13z +  24 =  0,
6 y H A a H

13 „y = ? z  3.
Ill yH H H r  S n ^ a H  6 ep H J iraH  TeH r^ iaM av iapu H H r O A a T A a ru  K y -  

P h h h u ih  S y H A a f t  S y^ iaA H :

x  =  -*- z  —  1,

13 „
y =-s-2-3,

C y v ia p A a :
1 13 , -u o=  n =  -g ,  a =  —  1, 6 =  —  3.
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2. TyFpu <m3U^HUHZ eenmopuaA (fiopMadazu meHZjiauiacu. 
Oapa3 K ^aft-z in K , T y rp H  hh3hk M x (rx) h y k ts a s h  yT ra H  Ba B eK
T op  a ra  r ia p a ^ ^ e jib  SyjiCHH. T y r p n  HH3HKA3 H CTa^raHqa 6h-

p o p  M  ( r ) Hy^TaHH o;iaM H3. 
B y  ^ o M a  rn a M  185 ra  MyBO-

(f)HK

M XM  =  r  — r x\

6y  B eK Top  a B eK T op ra  k o ju ih -  
H eap  6y jiraH H  y n yH

r  —  r x 4 * l a , ~ C

6yajx& X napaMeTp 6y ;r a 6, yHHHr 
K h h m sth  M  HyKTaHHHr ypH H rs  
SorJIHKAHp. KeHHHrH TeHr^IHK- 
A3H:

r =  r x +  la.  ( 5 )

TeKH cyiH K^arH  6kh  (f)330A3rH 
T y rp H  HH3HKHHHr TeHr^l3M3CH 

rnyHASH H SopaT. X — co a s h  +  00 ra n a  y3rapr3H,o,3 BeK Top  r  
HHHr yHH T y r p n  HH3HK h h 3h 6 6epa/iH.

§ 123. Tj^FPH MH3HKHHHT HOPMAJlb TEHIMIAMAJIAPH

T y rp H  HH3HKHHHT K00pAHH3T3 yK-iapHra HHc6aT3H ypHHHH 
anHK^sm ynyH  yHHHr Koop^HHaTa yK-flspn 6n;iaH tsh ik h ^  k h ;i'  
raH a, fi, 7 SypnaK^apH Ba yH/iarn 6npop 4̂ HyKTaHHHr a, b,c 
KoopAHHaTa^apH Mat^iyM 6y^ca  KHcj)OH KHflaAH. T y rp n  hh3hk- 
Aarn 6npop  M  (x ,  y , z)  h y k ts  6H ^aH ^4(a, b, c) HyKT3 op scn - 
Aarn  Macoij)a d Sy^cHH (u ia M  186). npoeKUHH TeopeM acn 6y -  
iinqa (d HHHr k o o p a h h s ts  yK^spH Asrn  npoeKHHH^apn x  —  a, 
y — b, z —  c 6y^raHH ynyH ):

x  —  a =  d c o s  a, 

y  —  b = - d  c o s  p, 

z — c — d c o s  7 ,

, x — a , y — b , z — c
d =  -------- , d =  —---- rr , d = -------cps a ’ cos p ’ cos 7

6y^apA3H

6KH



§ 123. Tyrpu hu3u i; h u h z  HopMaAb TeH.ZAaMa.Aapu ?81

x  —  a y — b _  z  —  c
COS a COS P COS f (1)

By TemviaMajiap (a , b, c) nyKTaAaH yTraH Typpn hh3hk- 
hhht TeHrviaMa^apHAaH H6opaT, qyHKH y^ap x , y, z ra Hiic6a- 
TaH 6hphhhh Aapa>Ka./iH 
6ynn6, CepH^raH Hy^- 
TaHHHr (a, b, c )  Koop- 
AHHaTaviapHHH ^aHoaT- 
jiaHTHpaan; (1 ) TeHr^a- 
Ma^ap TyppH hh3hkhhhf 
HopMa^b TeHr^aMaviapH 
AeflH^aAH.

TeHr^aMa^apAaH cos 
a, cos p, cos t hh 
y ;iap ra  nponopuHOHa^
Gy^raH coH^ap SHJiaH 
a^MauiTHpHHI MyMKHH.
Maca^aH, y^apra npo- 
nopuHOHa^ 6yviraHCOH- 
viap m, n, p  6y.iCHH, hi>hh:

COS a COS P

llIaKA 186.

=  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:

1 & 1

1 1 z  —  c
m n P

(3 )

m, n, p  6epH ^raH A a (2 )  AaH cos a, cos p, cos 7 hh Tonnrn 
MyMKHH. ByHHHr ynyH (2) Aarn TeHrviHK^apHHHr HKKa^a to -  
MOH^apHHH K BaApaTra K yTapn S , c yH rp a  y^apH H  Kym aM H3:

tn2k2 — cos2 a, n2k2 =  cos2 p, p 2k2 =  cos2 7, 
k\mi2 +  n? +  p 2) — cos2 a +  cos2 p +  cos2 7 =  1,

<3yHAaH

A -  ±  1
Ym'2 +  n^+p2 »



iBtfi/ok Xg •HHDir.Sg d 'u ‘w HdeinJHtiMaodu HJBtrndBifkA 
BiBHH'c'dooM JHHHdoinaa —  iHHDirXg ( Zz lJA ‘zx ) Ba ( vz 
‘ *(C ‘ b f) HdefEXBHHirdOOH JHHHdBIfBXtoAH z]/tf B3 HEXBMhMb'x; 
•hhmwAh m nxX  b jb h b it jh 3x ( z )  gnx iiB k  hb'h'bwbi/'jh3x (t?) 

•XBdogH HBifHAm HmHir 
-Hh3 BtfBMdOCj) ITBHdOIHOa JHHHBIfBDBri H B J IfflljA ^  'HHHwAm IIIH£3

(> ) {lJ — zJ ) \ + lJ =  J
:MH(|)oaAw b j (5 ) HJBtr ZZ\ §

lj  — zj  =  v  — ziy  lw
:HH1 K ‘EHWBIf 

-hM irAgBk HHdoxHaa zpy BJHd 

-0XH93 H haXdH XfBH Xg JHHHkHEHh

H djXx "(Z8 I ™ m )  hhoxA hbI/bx 
-MAh (zj ) zi\j  Ba ( lj )  kHEHh wd 
-J^J. HBJlfHdag ‘MHlTHBITHk EBdBfJ) 
•Bt fBwdocJ)  u - B H d o x j i a g  'z

•HlTBdAx gHHHd 
-Am kHhO HJHtfHBJXA HBtfBlkAH BIT 
-BMMH HBJITHdsg JHHHkHEHh Ag

. g =  z — =  ?.
g +  z  e —  K 1 +  r

HM3

i S +  0 _  e — I __ I +  z
S +  Z 8 —  ^ \ +  x

:h V
-BirAg BhMJBl/HHAk HdBIi’BHBli'JHaX 
JHHHkHEHh HdjAx, HBJXA HB'C'dBf 
-bxMAh ( a . ‘ I * s ) Ba (g  —  ‘ g ‘ i  —  ) 

'HBITB3BW •HtfBdHXHBIALBOHBM HHHdBtfBXBHH'B'doOH JHHHBXMAH 
HMMH dBk ‘ gm fAg HITB>KBdBtr HhHHdHg HBXBgDHH BJ z 'A ' x  dBir 
-Ag HHHAh ‘H'E'BtfHk BVOtfjH HHMHEHh HdjAx HBJxA HBtfdBIfBXkAH 
( Zz ‘ eA >zx )  g  Ba ( xz HA >lx )  y  HBJimdag dBi;BivBi;jH9x Ag

. ’ lz — Zz __ __ ' x — zx

' z — z x6 — 6 ~  lx — y

: HlTBkHh gHL'SM dBICBWBirJH3X HBJHBtfEH ‘ BOHHIfAg BJ ( g )  HH ( l )

(7)  ■ - I —  =  =  -0 L _
\6)  lz — !z 1<C— S/C lx — zx

HH1B ‘ WHEOIT HmndHXHBirXBOHBk HHdBIfBWBI/MH9X ( j )  HdBIfBlBHHVdO 
-om jh h h A  b ith b jx A  hbI/bxMAh ( Zz >zfi 4zx ) g  Mhehii A g •H'c'Bi/Ag

"m

0
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Hdei/’BWBi/’JHax jhhhMhehh HdjAx hbjxA 
HBVBiMAh ( lZ ‘ lA nX) Y  HBDODB BJ (g ) HBJIfHdBMHh Btf(J)edJBd 
-BU HBJl^J •HHDirAg (zZ ‘ZA ‘ZX) g  HDHhHHHHH B3 ( lZ ‘ lA ‘ lr )  V 
HdHg HBtfdeirBXMAH HBJimdag ‘MHI/’gBI/’HM £BdB(J) ’EHKBEAx HH 
-HdBI/BNBI/JH3X JHHHMHEHh HdjAx HBJXA HBITBxMAh HHHĴ

H d v irvw v ir jH a x  
JHHHMHEHh HdJAX HVJXX HVlTVX>UH HMNH 'WJI §

•/W 08I  —  L ‘ /3So98 =  4 ‘ y 6 Io I9  =  ®

:(Bl/HBJHBfBdBJah HBI/’Hg dei/\LAHHW) HH3

c z  s6 +  sOS +  zS I A  
9S 0 =  “  =  : • ~ y =  I  sodb b

c7. s6 +  zOZ +  r.Zl A
‘no 0 =  — =  — — =  d sod
uo u  OS OS °

Q7. s6 +  sOS +  zZl A  
f i t  0  =  —  =  — r =  »  SOD
0 SI SI

\VK'S\tig BhHJBffHHAM dBIfDAH 
-HDOH HBJHBI/’EH ‘ B W oS f HBJHBI/’Bd BJ3h HBI/’Hg BdoniH  - f  'gHHAM
c j  (fr) HHdBirXg ’§ =  d ‘OS =  u ‘ s i  =  «/ iBtriroDHW HBJL-Hdag 

. 6 .... OS _  SI
q - z  i - d  z - x  

: HHDHBlAHHB HdBlTDAHHDOX JHHHHdBIOlBhd Ag 
HBJITHk I/’HHniBX HBI/’Hg HdBlrtlA BXBHHtTdOOM JHHHMHEHh H d j^X  
HBJHHirHM BffOtJlH HBI/’ H g dei/’BWBI/’JH3X HJBtTHHA^ ’ I ’ O D H ^ f

’ H H jm Aw  niHI/O —  HX3 -f- BVdBi/’Bi/’AwdoiJ) 
(^ ) gBdBM BjmHI/'BHAH HXMH HBJI/*Ag tfAHCaBM BtfMHEHh HdjAj,

< *)

id  4- 7u -j- ziu \ __

d
, r.d ~f~ zM ~t~ A

u

. zd -  zu  z™ A  

Ul

+  =  I  SOD 

+  =  g' SOD 

+  =  »  SOD

:mTB>IHh QHU2X dBI/BIf
-AwdotJ) AgmA .‘BDirag^k bj (%) BtrotfiH hbjhbi/’Mhhb, HAhA q hn^

Unenh ndjfjj; S8£



9 8 1 -5 5

tH'D'BI/’Ag BhHJBVHHAM HDBVO(f)H I^BHdOXXaa JHHHXBhdAg A HBJIfBX
o h  BhHy^Q e ifA w d o d ) (g )  HBJirHdE^Hh Btr I §  HXhX j h h h A it i

' ( 8 9 1  i m e m )  J H a x  B H X B h d A g  H J B tfH D B d o  d B f d o i H a a  H h a A d H i i f B H A y  

ZV  B 8 lV  BOG M B h d X p  H J B l/ H D E d o  dBI/’MHEHh H d j A x  X g  ’ K H D tf A g

(6) ZV'{ +  lJ =  J
(8) >1V ' { + ' j  =  j

HdBI/’BWBI/’JHDX JHHHdBIT 
-MHEHh H d iA x  HBJIAldag ‘ jIHI/’HBI/’Hto EBdB(J) ’EHWBHOX BtfBlvdOCj) 
IfBHdOXXSa HHHBhdXg HJB'CHDBdO MHEHh HdiAx HXXH Hl/Hg ’£

i8C
ie

•.OS cSS =  <*> 

c£ +  eS +  i9 A ■ sS +  zZ +  s£ A
HBl/HAg

— <& SOD
s-e +  e-s +  s-e

:>IBDHBfBdBJ3h HBI/’Hg BdomH 
DCHI/’U ‘ gHgAM BJBI/’AwdQCj) (g ) HHdBir
-^3  'Z =  ld  ‘ 8 =  ‘S =  lw  ‘9 =  d
l£ = W  •Btfl/’ODHW HBJfHdag

l — z  g---< £ — X

5 _  z _  e
Z ~ z

z __ 
s —  ̂ I

:h h >
-HBI/’Mh HB >IBhdX9 H JBl/HDBdO dBtftoHE 
-Hh H d iA x  HBJHHITHk Bl/OCj)H HBI/’H g 
dBI/WBIMHSX HJBlTHyA^I ’ I f O D H ^

(z)
i d »« 'iu
d  ~ u w

:HtfBir
-Ag BhHJBVH$AM HXdBra MHI/’I/’SI/’I/’BdBH 

OdBEA JHHHMHEHh HdjAx EI/’BXXH HAhA JHHHA[JI ’XBdogH HBtTHd 
-BI/’XH3HTIH(f)Cj)GO>I XBhdAg HBJHtTHBI/’MHHB HHHdBI/’IHHI/’BHAtf JHHH, 
-dBirMHEHh H d iA x —  >d  HV ‘ lW ld  lv  ‘ lU HJBU'dBI/’BHBI/’JHaX

(9) 0 =  ldd  - f  lv v  - j - 1turn

:h!Tbi/A9 BhHJBirHBAM HxdBm mni/’Ag dBi/’AxHti'Haudau odBE£ 
JHHHMHEHh HdiAx HMXH HAhA JHHHAm 'HE'BHBI/’ tfB BJIfOH HXBd
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-XD JHHHBIfXwdOCj) ( g )  BlTfOk Xg ‘ HXhX HHBJtfXg 0 == *  SOD BS 
o06= A  BtfHBJtfXg dKi;AHHtrH3ndau odBeX tonsHh HdjXx b ito im h

(s) i ?  +  lu+J m A - « * . ± j v  -+ *m_ A  +  =  i  sod
* d d  +  l u u  -\- lw iu

:HlTBMHh QHIT9JI BtfXwdO(J) Xgm X HXhX KdXhHDOM 
JHHHJIBhdXg d> HBJHBI/'SH B'E'HDBJKHXBH mHgXk BJ (g )  HHdBI/Xg

( t )

$  +  \ u  +  ) w A _  l d + t u  +  t m /1 _  .
• -------- ----------  ■ +  =  ,1 SOD , 4- =  1, SOD

></ .

\ d  +  \ u  +  b u'™ A  -
+  =  A  SOD

t ?,d -|- ?u  4- 7U1 /{ _
=  ri SOD

\d +  \u +  \mA zd +  lu +  ,m/1 _  
------------------ —  +  =  .»  SOD ‘ — —  4- =  »  SOD

lw

rH'D'BtfXg HBtt'HXg HdEirBVOCpH JHHHdBIfDXHHDDH HJBlf
(g )  BhHfjXg dBITBirXKdO(|) HBJfHdBkHh Btf(|)Bd JBdBH HBJX^

(8) ,JL SOD • 1 SOD SOD-d SOD 4- X SOD-K SOD =  <& SOD

:h !/6 dBirXg HBtTHXg hdXhhdo>i jh h h h b ii 
-d X g  A HJB^HDBdO MHSHh HdiXx BI/BHHH BtttfOk X g  "HHDI/'Xg tl  

HHHHkHEHh H d jX x  (g )  B9 JL HdBI/’MBhdXg HBJI/HM l/"HM
-niBX HBIfHg HdBirMX BXBH He'd OOH JHHHkH£Hh H d iX x  ( j )  iHHDlfXg

( z )

(I)

' d  

h  —  z 'i? —  K xv  —  x  

u  ut

o —  z q —  K v  —  x
HdBlfB W

-BI/UH3 X JHHHdBIfMHSHh H d iX x  H B J tfH d ag  ‘ HHLTgBIfHM EBdBcJ) J 

NVhd/Cg HJVtTHDYdO MHEHh H d J X l HMNH SSI §

. d  _  u  _ u i

>z — z ~  lK —  /C ~~ ' x  —  x

BDirHdBkHh HH 7 H BtTdBIfXg HM9

' \d +  lz — z 

l'(U +  lX — X 

\ tU  - j -  lX  =  X

i tn e m  n d jt j  [
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_ / i r\\
c o s c p =  - ^ r -  ( 10>

3  c ji a t  m a. Hkkh TyrpH >iH3HKHHHr KecHiuraHHaaH *ochji SyjiraH hkkh, 
ryp;iH 6ypnaKflaH 6hphhh <p (J>apa3 KHflHHca, hkkhhmhch tc —  tp 6yjia.HH.

§ 126. BEPHJirAH H yi\TA flAH  YTHE, BEPHJirAH TYFPH  MH3HKKA. 
nAPAJlJlEJlb ES’JirAH TYFPH  MH3HK

1. <t>apa3 KH^afijiHK, 6epn .araH  T y rp n  h h 3h k h h h f  T eH r^ aM a- 
.aapn

x  —  a __ y —  b __ z — c
m ~  n P ( i )

Ba Sepn^raH  Hyi^Ta M  (x , ,  y , , z , )  Cy^CHH.
M3^aHraH TyppH hh3hk M  (x ,, y l5 zt) HyifraAaH yTraHli 

yn yn  yHHHr TeHr.iiaMa.aapH

Jc— Xj _ y — yi z — zi 
ml nx pt (2)

6y.aaAH. ( 1) Ba (2) T y r p n  HH3H ^ a p  y 3a p o  napa.fl.ae.ab 6y;iraHH; 
y n y H  mu nu pt hh y ^ a p r a  nponopu.HOHa.fl 6 yjiraH m, n, p 6n- 
^aH a^MauiTHpHm MyMKHH. LLlyHHHr y n y H  H3^aHraH T y r p n  mh- 
3HKHHHr TeHr^iaMa^iapn S yH A aft  6 y;iaA H :

x  —  x i  _  y —  y , _  z  — Zx
m n p  '  '

2. 3hah  Maca^aHH BeKTopna^ (jjopMaAa enaMH3. <t>apa3 kh- 
^afl^HK, 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 KO^^HHeap SyvinuiH KepaK, 
H1.HH

r —  r t — /a,

6 yHAa X — y3rapyBMH napaMeTp. By napaMeTpHH flyKOTHui ynyH 
^a^Hi'H TeHr^aMaHHHr HKKa^a tomohhhh a ra BeKTop^aS Ky- 
naflTnpaMH3.

[ ( r  -  r , )  a]  =  0,
6 k h

[ira\ =  [r  la\.

H c ra ^ ra H  T y rp n  m hshkhhht B eK Topn aji (J)opM aAarn T e H w a -  
M acn iuyH A aH  H 6opaT.
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EPHJ1TAH H Y K T A f lA H  y T H E ,  BEPHJirAH  HKKH 
3 h k k a  n E P n E H ^ H K y j i s p  B y j i r a h  T y r p n  h h 3 h i<

1. <t>apa3 KH^aftjiHK, GepHJiraH TyppH M H 3H ^apn H H r  T eH r^a -  
Maviapn

x  —  at __y —  b̂  ___  z —  c i

ffll “  «1 ~  Pi ’ ( 1)

x — a, __ y — b2 _  z — cj . .
m2 n 2 p 2 V /

Ba GepH^raH  Hyi^Ta M  (x ,, y , ,  z,)  GyjicHH. H3^aH raH  Typpn  
m h3h k  M  (x lt yv z t )  Hy^TaAaH jh raH H  y u y H  yHHHr T e H w a M a -  
.rcapH

x — *i _  y — yt _  z —  zi ,
m n p  ' '

i
GyjiaAH. B y  h h 3h ^  ( 1 )  Ba (2 )  T yrpH  m i3HK.iapra  nepr ieH A H Ky- 
j i a p  GyjiHHiH KepaK. LUyHHHr y n y H :

mmt - f  nnx +  ppx *= 0,

mm2 +  nn2 - f  pp2 4= 0, 

eKH  6y^apA aH  (AeTepMHHaHT Ha3apHHCHra K apaH r ) :

m _ n  _ p
n\Pi —  niP i  miP\ —  m \P'i m^rii —

Gy^raHH y n y H ,  (3 )  T eHr^aM a^apHHHr KypHHHui/iapn Kyf iH AarH - 
na GyjiaAH:

x — Xx ^  y — yi _  z — z, 
fixP2 —  n2p i m.,px —  m1p 2 m -  m.Mx ' '  ^

B y  Typpn  HH3HKHHHr 6epH ^raH  M  (x ,, yu zt) Hy^TaAaH 
yTHHIH OHHKAaH-OMHK KypHHHG TypaAH . HKKHHMH TOMOHA3H y
( 1 )  Ba (2 )  T y rp H  H H 3 H ^ a p r a  n ep n eH A H K y ^ a p ,  nyH Kn:

m , (n tp 2 — n2px)  +  nt (m 2p 1 —  m tp 2)  - f  /?, (/ « , «2 — m2nx)  =  0,

m2 (riip2 — n2p y)  +  n2 (m2p , — m^p2)  +  p 2 ( —  m2nj) = 0 .

2. 3 h a h  Maca^aHH BeKTOpnaji (J)opMaAa enaMH3. <J>apa3 k h -  
^a fl^HK , GepH^raH  Hyi<Ta M 0 ( r 0)  Ba 6epH ;iraH  TyppH MH3HK^ap 
ax Ba a2 B eK T op ^ a p ra  napa^^e^ ib  Gy;iCHH; a iuyHAaft BeKTop  
Gy^CHHKH, y  BeKTop  a , Ba BeKTop a2 HHHr j^ap GnpHra n e p -  
n eH A H K y^ a p  GyjiCHH. B y  .^(MAa BeKTop a BeKTop  [C j  a2\ r a  
n apa^ i^e^b  Gy.naAH. B eK T o p  a h h h t  y3yH^iHrn H x ra g p H f i  G y ; i-  
raHH y u y H  yHH



388 T l j F p u  HU3UI$

^a6y;i khjihiu MyMKHH. IllyHHHr ynyH H3.naHraH Tyrpn HH3HK- 
HHHr TeHr^iaMacH

r  =  r o +  X [<*,<*;>] (5 )

6y^iaAH.

§ 128. TYFPH MH3HK EHJ1AH TEKHCJ1HK OPACHflArH EYPMAK

1. Oapa3 KH^iafl^HK, 6epn;iraH Tyrpn HH3HKHHHr TeHr^iaMa- 
jiapH

x  —  a __y — b ___ z —  c ....
m n p '  '

Ba 6epn^raH TeKHC-anKHHHr TeHr.iaMacii

A x  B y  +  Cz +  D =  0 (2 )

6y^cHH. Ma-wiyMKH Tyrpn hh3hk Shjibh tckhc^ hk opacHAarn 
6yp»iaK —  T^rpn mh3hk SiuiaH yHHHr uiy TeKHC^HKAarH npo-

eKUHHcn opacHAarn 6yp- 
HaKKa TeHr.

Oapa3 KMafijiHK, 
A B  Tyrpn h h 3Hk 6nnav. 
yHHHr 5  TeKHCJiHKAarn 
M P  npoeKUH3CH opa-
CHAarn SypnaK ® 6yji-
chh (rnaK^ 189). T y rp H
4H3HKHHHT TeKHCTCHK
6n^aH ynpam raH  M  
HyKTacnra nepneHAHKy- 
■/iap yTKa3H6, yHHHr 6n- 
jiaH AB HHHr opacnAa- 

UlaKA 189. r !I SypqaKHn c})apa3
KHJIHHCa,

sin <p — ±  cos 0 (3 )

Cy^aAH, nyHKH Sypnarn cp CypnarnHH 90° rana ryAHnpyBHH 
SypqaKAaH nSopaT. ByHra i^aparaHAa cos Tonn^ca, sin cp 
Tonii^raH 6y^aAn; i  6ypnarn 6y;ica y  hkkh Tyrpn hh3hk, a-bHH 
M N  Ba A B  opacHAarn SypqaKAaH H6opaT. IllyHHHr ynyH arap 
M N  hhht KoopAHHaTa yKJiapn On^aH TauiKn^ i^n^raH SypnaK- 
^iapHHH a, p, f  Ba A B  HHHr KoopAHHaTa y i^ ap n  Sn^aH TauiKH^ 
KH^raH 6ypMaK^apHHH a', Y  (J)apa3 KH.iHHca,

sin ® = +  costy =  cos a-cos a '-f-cos [3-cos p '+ c o s  7 -cos Y  (4 )
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6y/ia/in Ba 6y (|)0pMy^iaHHHr yHr TOMOHH/iarH KocHHyc^iapHHHr 
Hcj)OAa^apH KyftHAarHna 6y^a/ui:

A
cos a =  +

cos 8 =  ±

cos f  =  ±

V  A2 +  5 2 +  C2 
B

V  A2 +  £2 
C

c~ ’

COS a =  4

COS p =

- n2 +  p* 
n

Y m '1 4- ri2 4- p2 ’

COS Y  — ±  P----------V A 2 +  B2+ C 2' ' |/m 2 4- «2 +  p 2 

By^apHH (4 ) ra KyiiHin HaraaocH.a.a KyfiH.zi.arH (fopM y^a h h - 

K3Ah: ________________________________________

( 5 )
Am 4- Bn +  Cp

y'A - 4- B 2 +  C2- V m 2 4- /J2 4- p-

Tyrpn  hh3hk TeKHC^iHKKa n a p a ^ e ^ b  S y j i r a H A a  tp == 0 ° ( 6 k h  t:) 
Ba sin cp =  0 Sy^a^H. By sea (5 ) (J)opMy^iaHHHr cypaTH no^ra 
aft^aHraHAa Sy^aflH. IllyHHHr ynyH TyrpH m h3h k h h h t  t c k h c - 
^ihkk3 napaji^e/ib SyjiHiu rnapTH KyHHAarnna Sy^iaAH:

Am +  Bn Cp — 0 (6)

Tyrpw  hh3hk TCKHCJiHKKa nepneH,aHKy.7i5ip Sy^raH j^o^^a y 
M N  (H O p M a ^ ) r a  n a p a ^ ^ e ^ b  6 y j i a ^ H .  IllyHHHr ynyH T ^ p H  h h -  

3H^HHHr TeKHC^iHKKa nepneH,a,HKy;iHp 6yjinm  m a p T H  ym 6y 
TeHTvlHK 6H.iaH H(|)OAa KH^HHa^H:

A B C
m n P

( 7 )

M hcon ynyH ym 6y  TeHrjiaMa^apHH o^aMH3 : 
x  —  1 y —  5 z  — 4

2 3 —  ~ 7 ~  ’

3x +  5y — 3z +  4 =  0. 

By MHeo^aa: A — 3, B =  5, C =  —  3, m =  2, n =  3, p 
IllyHHHr ynyH: 

3-2  +  5 '3  — 3-7 =  0,

7.

H"bHH (6 )  u iapT  KaHoaT^aHa^H. By sea 6epH;iraH T y rp H  HH3HK 
6n^aH 6 epn ^ ra H  TeKHCviHKHiinr y 3 a p o  iiapa^^e^JinrHHH Kypca- 
Ta^H.

H r k h h w h  m hco;i y n y H  yiuCy TeHF^aMa^apHH 0JiaMH3:
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^a6y;i kh ;ih iii m ym k h h . LUyHHHr ynyH H3^aHraH TyFpn mh3h k - 
HHHr TeHr^aMacH

r =  r0 +  X [a ,a 2] (5 ) 

6y^aAH.-

§ 128. TyFPH  HH3MK BHJ1AH TEKHCJ1HK OPACHflArH BYPHAK

1. Oapa3 KH^iaft^HK, 6epH;iraH TyrpH hh3hkhhht TeHr^aMa- 
^apn

x — a _y — b __ z — c
m n n ' '

Ba Gepn^raH TeKHc^iHKHHHr TeHr/i3MacH

Ax  -f- By +  Cz -f- D  =  0 (2)
6y,ncHH. M aT,^yM KH  TyFpn  m h3h k  6 h .i 3h t c k h c j ih k  opacH A arH  
G y p n a K —  T yrp H  m k3h k  Gn^aH yHHHr m y  TeKHCJiHKaarn n p o -

eKUHHCH opacHAarH 6yp-
m

sin <p =  +  cos <J*

H3KK3 TeHr.
Oapa3 khji3h^ihk, 

AB  TyrpH HH3HK 6 h j is h  
yHHHr 5 TeKHC^HKAarn 
M P  npoeKunacH opa- 
CHAsrn 6ypqa.K cp 6y.fi- 
chh (rnaK^ 189). Tyrpn
HH3HKHHHT TeKHC-flHK 
6 wj\&r  ynpauiraH M  
HyKTacura nepneHAHKy- 
.fiap yTKa3H6, yHHHr 6h- 
J13H AB  HHHr Op3CH.ua- 
rn SypnaKHH 6 c})apa3 
JJH^HHCa,

(3 )

6y^3AH, nyHKH G yp u srn  cp C ypqsrH H H  90 ° rana Ty.fi,ziHpy b m h 
G ypqaK u sH  H G opsT. B yH ra  KaparaH ,aa c o s  T o n n ^ ca , s in  <p 
T o n n ^ ra H  6y.fia.ztfi; 0 6 yp n a rH  6y;ica y h k k h  T yrp H  hh3hk, a tH H  
M N  Ba AB  opacH AarH  G yp^aKAaH  n 6op3T . LUyHHHr y n y H  arap 
M N  HHHr Koopj,H H aT3 y ^ a p n  G im aH TamKH.fi i^H^raH G yp n ak - 
.fiapHHH a, P, y B3 A B  HHHr K00PAHH3T3 y^-fiapH GH^aH T3IHKH.fi 
KH^raH  G ypqaK^apH H H  a ',  p ', y'  (})3p33 k h ^ h h cs ,

sin ® =  +  cos —  cos a -cos a '-j-cos P-cos p '- fc o s  7 -cos y ' (4 )
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6y^aAH Ba Gy (J}opMyjiaHHHr yHr TOMOHHAarn KocHHycJiapHHHr 
Hcf)o,aa;iapH KyfiHaarHHa Gy^a^H:

A  _____ , , m
cos a =  +

V A *~ + B *+ &  ’ 
B

V A * +  B* +  0  ' 
C

cos a' =  +  

cos ,3' =  ±  

cos ? ' =  ±

y  rtf- - f  n2 +  p2 

n

V m 2  - -n ? + p ‘>
P

V A 2 +  B2+ 0 '  1 ' Ym? +  n* +  p» ' 
By^apHH (4) ra KyHiim H3TH>KacH,zia KyHHAarH (J)opMy;ia hh- 
Ka^n: ______________________________________ _

( 5 )
Am  +  Bn +  Cp

Y  A~ +  B" +  C2 • Y m'2 +  n'2 +  p-

T y r p n  hh3hk TeKHC^iHKKa n a p a ^ e ^ b  G y ^ ra H ^ a  <p =  0 o(fiKH it) 
Ba s in  cp =  0 Gy jia^H . B y  sea  (5 )  4>opMyjiaHHHr cypaTH  n o ^ r a  
aftj iaHraHAa G y^aan .  LLJyHHHr y n y H  T y r p n  mi3H^HHHr t c k h c -  
jinKKa napa^^e^ib 6y^iHm rnapTH KynnaarHna Gy^a/w:

Am +  Bn +  Cp — 0 (6)

Tyrpn  HH3HK TeKHc^iHKKa nepneHAHKyjiap 6y^raH ^o^^a y  
M N  (HOpMa^)ra napa^^ie^b LU yHHHr yqyH Tyrpn hh -

3HKHHHr TeKHc^iHKKa nepneH,o,HKy,flHp GyjiHiu m ap™  ymGy 
TeHr^HK 6n.iaH ncj)0/xa KH^HHa^H:

A B C
m n P

( 7 )

M h c o . i  y n y H  ym Gy T eH T J iaM a^apH n  o ^ a M H 3 :  

x  —  1 y —  5 z — 4

3x

3 7 ’

5y — 32 +  4 =  0.

3, m =  2, n =  3, p =  7.B y MHCo^aa: ^4 =  3, 5  =  5, C =
liJyHHHr 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.

HKKHnqn mhco;i ynyH ymGy Tenr^aMa^apHu o^aMi-13:
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x — 2 y-^-\ z -  6
3 ~~ 5 2 ’

6 *  +  10y +  4z =  0,
By M u co sa

_6 _  10 _  4
3 5 2 '

By aca depH^raH TyFpH hhshkhkht 6epn.iraH TeKHCJinKKa 
nepneHAHKyjiap 3KaH.iHrHHH KypcaTaAH.

2. MacajiaHHHr BeKTopna./i (JjopMa^a eqn;iHiHH. c£>apa3 
viaftjiHK, SepH^iraH TeKHCJinKHHHr TeHr^aMacH

rn  =  p  (8 )

Ba SepH^raH TyrpH hh3hkhhhf TeHrjiaiwacH

r  =  r t +  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 cp =  l ^ 1 (10)
1 an v 7

jjoch^ SyjiaAH.

§ 129. BEPHJirAH Hy^TAjlAH  YTHB, BEPHJirAH 
TEKHCJ1HKKA nEPnEH/lHKyjIflP BYJirAH TYFPH MH3HK;

1. <J>apa3 KH^aft^HK, 6epH^raH H y ^ a  M  (x x, y t, z , )  Ba 6e- 
pH.iraH TeKHC^HK

A x  +  By  +  C z  +  D  =  0 (1)

6y;iCHH. BepnjiraH Hy^TaAaH yxraH Tyrpn hh3hkhhhf TeHr^a- 
Majiapn

x — y — y i g — *i
m n p   ̂ '

Cy^a^H. By hh3hkhhhf (1) TeKHC^HKKa nepneHAHKy^ap 6yjin - 
ihh ynyH nepneHAHKy.7iHp.aHK m apra Ta-bMHH sthjihihh KepaK, 
ai>HH

( 3 )m n p  x 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 KyflHAarHMa 6y^aAH;
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(4)

Maca.iaH, ( —2, 1,— 5) HyKTaAaH yra6, 3x —  4y +  6 z + l = 0  
TeKHCflHKKa nepneHAH- 
«y j ia p  SyjiraH TyrpH 
HH3HKHHHF TeHrjiaMa- 
jiapH

x  +  2 _  y — 1 z +  *>
3 — — 4 — ~ 6 ~

•fiyjiaAH.
2 . 3 h a h  Maca^aHH 

BeKTopnayi 4)opMaaa 
enaMH3. <J>apa3 KHJiafl- 
j ih k ,  6epn.rcraH Hy^Ta 
7W, ( r , )  Ba 6epnjiraH 
TeKHC^HK

rn ° = p  (5 ) maKA I9°-

•ey^CHH (iuaK./i 190). LUaK/ira MyBo4)HK H3./iaHraH M XN Ty rp n  
^H3HKHHHr TeHr^iaMacH

r =  r  i +  la  (6 )

<6y.iam, 6yH A a a ^ a j in  6H3ra M atJ iyM  S y j iM araH  BeKTop. H k 

k h h h h  TOMOHAaH n Ba M ^N  B eK T op ^ap  S ep n ^ ra H  TeKHCJiHKKa 
n ep n eH A H K y ^ a p  6y^iraHH y n y H  6y^iapHHHr HKKa^iacH y 3 a p o  n a -  
p a ju ie j ih  GyyiaAH. I l l y H H H r  y ^ y H  (64 HHHr K yp h h h ih h

r  =  r t +  )-n° (7)
'oyjiaAH.

§ 130. BEPHJirAH H y^TA flAH  yTHE, BEPHJirAH TyFPH 
HH3HKKA nEPnEH/LHKyjlflP ByjlI’ AH TEKHCJ1HK

1. <t>apa3 KH^iaftjiHK, 6epn;iraH Hyi^Ta M  (a*,, y ,, zx)  Ba 6e- 
pH^raH Tyrpn hh3hk

x  —  a __y —  b ___z — c

~  ~  P
(1)m n

•6y^CHH. Bepw^raH uy^rajxan yTraH TeKHC/iHKHHHr TeHr^aMacH

A (x  — x x) +  B ( y  — y , )  +  C (z  —  zt)  =  0 (2)

t f iy j iaAH . By t c k h c j i h k  (1) T y r p n  HH3H i ^ a  n e p n e H A H K y ^ a p  6 y -  

j i h h i h  y n y H
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-  =  -  =  -  (3 )m n p  v '

Ta-bMHH 3THJIHIUH KepaK. LLlyHHHr y«iyH (2 ) TeHr^aMaAarn A,
B, C hh y^apra nponopHHOHa^ Sy^raH m, n, p 6 ujian a^Marn- 
THpHUI MyMKHH. AeMaK, H3JiaHraH TeKHCIHKHHHr TeHTJiaMaCH

m ( x  — x t)  +  n (y  — yi) + p  (z — zx)  =  0 (4 )

Oy^aAH.
Maca^aH, (5, 7, 4) HyKTajiaH yTH6,

x  —  3 y —  1 z  — 8

TyrpH HH3HK^a nepneHAHKy^Hp 65?>,iraH TeKHC^HKHHHr TeHr^a- 
MaCH

6 ( x  -  5 ) +  2 (y  -  7 ) +  3 (z  -  4 ) -  0
Sy^aflH. 

2. MacajiaHHHr BeKTopna^ 4>opMa;i;a eMuyiHuiH. <E>apa3 kh- 
•fiaftjiHK, yu i6y

r  =  r t +  )~a
Typpn hh3hk Ba M 0(r0) Hy^Ta Sepn^raH SyjiCHH. Ma-bJiyMKH, 
6epn;iraH M 0( r 0)  Hy^TaiiaH yTraH TeKHCJiHKHHHr TeHr^aMacn

( r  — r „ )  n — 0 (5 )

6y^aAH. BepH^raH TyppH mh3hk Ba BeKTop a y3apo n a p a ^ e ^ b  
6y^raHH ynyH BeKTop a H3./iaHraH TeKHC/iHKKa nepneHAHKy^ap 
6 y m m .  illyHHHr ynyH fiyHajiTHpyBHH BeKTopra a  bcktophh 
I^a6y^ KHJ1HUI MyMKHH, A6M3K:

( r  —  r 0) a =  0. (6 ).

H3^aHraH TeKHC^HKHHHr BeKTopnafl <£opMa,aa TeHrjiaMacH myH- 
AaH HdopaT.

§ 131. TyFPH  MH3Hl<HHHr TEKHCJ1HK BHJ1AH yWPAlIirAH
HYKTACH

1, Oapa3 KHJiaHJiHK, TyrpH mh3hkhhht TeHr^aMa^apH

x  —  a __y — b ___ z — c
m ~  n ~  p  '  '

Ba GepujiraH TeKHciHKHHHr TeHr^aMacn

6y^CHH.
Ax  +  By +  Cz +  D =  0 (2 )
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X a p  KaHAafi HyKTa y3HHHHr KoopaH H aTa^apH  6wj\an 3 h h k _ 
nm am .  LUyHHHr y n yH  KyftH-^raH M aca^a (1 )  T yrp H  >iH3HKHHHr
(2 )  TeKHCJiHK CHviaH y q p a m ra H  HyKTacHHHHr Koop.HHHaT3.iapH- 
hh  TonH in CHJiaH eHHJia^H. ByHHHr y ^ y H  (1 )  Ba (2 )  T eH r^aM a- 
jiapHH Cnp^HKAa eH H inra T y rp n  K e^aaH , n y  hkh  (1 )  Ba (2 )  HHHr 
y 3 a p o  yM paiu raH  HyKTacH,aa x ,  y, z  HHHr KnftM3T.7iapH HKKa^ia- 
cn ra  yM yM Hft 6 y ^ a jH .  Wh TeH r.iaM a y q  HOMa"b^yMHH aHHK-ism
yw vH  KH(|)oa KH^aaH . T eH r^aM a^apH H  e^ n u i  Ky.ia ft  6y;iCHH y n y H
(1 )  a a r n  HHc6aT^apHHHr yMyMHft KHftwaTHHH t (} )apa3 khji3mh3. 

B y  ?;o^Aa:
a: —  a =  mt, y —  b =  nt, z —  c —  pt,

6 kh

x  =  a +  mt, y =  b -f- nt, z =  c +  pt\ ( 3 )

SyH A arn  x, y, z HHHr HC^OAa-iapHHH (2 )  r a  k y » mh3:

A (a -(- mt) -\- B (b -j- nt) -j- C (c -f-pt ) -I- D  = 0 ,
6 k h

( Am -j- Bn -f- Cp) t -j- Aa -j- Bb -I- Cc -j- D =  0, (4)

d y a n a  h
^ __  Aa  +  Bb +  Cc 4- D
1 —  Am +  Bn +  C p ~ '

3h,hh t y n y H  a H H ^ a H r a H  H(|)o,naHH (3 )  ra  KysMH.^. B y  ^ o ^ -  
Aa H3^aHraH HyKTaHHHr KOop flHHaia^apH  6yHziaft 6y^a;i.H:

Aa +  Bb +  Cc +  D  
X  ~ a  H ^ + 'B n  +  Cp ' m

, Aa  4- Bb +  Cc +  D  
y ~~ Am  4- Bn  4- Cp

^ Aa  4- Bb 4 - Cc 4- D  
z  ~~ c  y\m 4- Bn  4- Cp

(6)

By Kyftn-rcraH Maca^aHHHr yMyMHft cmh îhuih. 3 hah SyHHHr 
6aT>3H xycycnft ^ojuiapHHH TeKiuHpaMH3:

1) A rap  4)opMy^a^arH KacpHHHr yMyMHft Msxpawn Ho^ira 
aft^aHca, atdHh

Am Bn Cp — 0 (7>
fiyjics, 6y ^o^aj,

x  =  c o , y  —  oo

6y.i3.aH. HeMaK, 6y ^ o ^ a  TyrpH hh3hkhhht t c k h c -i h k  6H.iaH 
yqpamraH HyKTacn hckch3 y30KAa 6y^iaAH §kh TyrpH hh3hk 
TeKHC-iHKKa napa^^e^b 6y.ia.aH.
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2) A rap  (J)opMyjiaAarH KacpHHHr cypara  HOJira aitiaHca,
HT>HH

Aa  +  Bb - f  Cc +  D  =  0 ( 8)
■Gyjica, 6y ^o ju a

x =  a, y =  b, z =  c
6yj\an.K Ba (a, b, c) Hy^Ta Tyrpu hh3hkhhhf tckhcjihk 6HJiaH 
yqpauiraH Hy^TacH 6yjiaAH.

3) ArapAa c^opMy/iaAarH KacpHHHr cypan i Ba MaxpaHH 6np- 
AaHHra Ho;ira aftjiaHca, htjHh

Aa, +Bb-\-Cc-\- D —0,\
Am +  Bn -\- Cp =  0 ]

6y;iraH >;o^Aa x , y, z aHHtjiviac 6y.aaAH. By aca TyrpH HH3HK 
fiH^aH TeKHciHKHHHr HeKCH3 Kyn yMyMHH HyKTa^iapH 6y^raH 
JsO^Aa 6y^aAH eKH Com^aqa kh;ih6 aflTraHAa: TyrpH hh3hk T e -  
KHC^HKAa eTraH y,OJifl.a 6ynajxu.

2. 3hah Maca^iaHH BeKTopna^i (J)opMaAa eMaMH3. O apa3 kh- 
jiaft^HK, SepHJiraH TeKHciHKHHHr TeHr^iaMacH

rn  =  p  (10)

Ba SepHJirau TyrpH mhshkhhht TeHrjiaMacu
r  =  +  la  (11)

-Sy^CHH. (10 ) Ba (11) HHHr yqpamraH HytjTacH HKKa^acnra 
yMyMHft Sy^raHH ynyH (11 ) AaH r  hhht HtJioAacHHH (10) ra 
KyuHiu MyMKHH. By *o;iAa:

( r t + l a ) n  =  />,
6yHAaH

I  — P ~ r 'n 
an

I  ynyH  aHHViaHraH 6y  H(j)OAa (11 ) ra KyfiH.ica, yHHHr KypH
HHuiH KyflHAarHHa 6y;iaAH:

<12>
Maca^iaHHHr >KaBo6H uiyHHHr y3H SyjiaAH, qyHKH (12 ) H3JiaH- 
ran HyKTaHHHr paAHyc-BeKTopuHH aHHiyiaftAH.

§ 132. BEPHJirAH H y^ T A ilA H  BA BEPHJirAH TYFPH  
MH3HK/UH y iT A H  TEKHCJIHK

1. Oapa3 KHJiaHJiHK, 6epH^raH Hy^Ta M  (x u y ,, zx) Ba 6e- 
pn^raH Tyrpn HH3HK
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y -
(1)

yTraHh

(2)

(3 )

m n p

6y^cHH. H 3^aHraH tckhcvihk M  (jc ,, y ,, z , )  Hy^ranaH 
yqyH  yHHHr TeHr/iaMacn

A (x  — x x) +  B  (y  —  y , )  +  C (z —  z , )  =  0

■6yjiaa.u. (1 ) TyrpH mh3hk (2 ) TeKHC^iHKjia eTraHH ynyH:

A (a — x t) +  B  [b — y ,) +  C (c — z , )  =  0,

Am  +  Bn +  Cp — 0.

(2 ) Ba (3 ) j3,3H A, B, C  HH^apH^ca, H3JiaHraH TeKHCJiHKHHHr 
TreHr^aMacH 6yHflaft 6y;ia,n1H:

x —  *u  y — y u z  — zi 
a —  x u b — yu c —  z , = 0. 

m, n, p

MacajiaH, (1, 1, 1) Hy^TaAaH Ba
x  —  2 y — 3 z  — 7

3 5 2

TyrpH ^H3HKAaH yTraH TeKHCviHKHHHr TeHr^aMacH 

x  — 1 , y  —  1, z —  1 
2 — 1, 3 —  1, 7 - 1  =  0.

3, 5, 2

(4)

6 k h

1 , y  — 1 , z — 1
1, 2, - 5
3, 5, 2

0.

B y TeHr-iaiviaHHHr iian  TOMOHHflarH ^ e re p M h h 3 h th h  o ^ h h i 
y ^ y B H H ra  t3 b ch h  m um m m .

2. BepHJirsH  Maca.aaHHHr B eK Topn a^  (^opM a^a  ch h ^ h u ih . 
•<t>apa3 v,HAaMJinK, M 0 ( r 0) —  6 ep n ;ira H  Hyi^ra Ba

r  == r ,  +  la  (5 )

;6epHJiraH Tyrpn hh3hk 6y;iCHH. By j{0 jw a Sepn^raH Hyivra Ba 
■Sepn^raH Tyrpn HH3HKA3H yTraH Teioic^HKHnHr TeHr^aMacn

( r  —  r 0) n =  0 (6)
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 n a pa ;u ie ; ib ;  h k k h h h h  TOM OHAau ( 6)  TeKHCJiHKHHHr 
fiyHa^THpyBHH BeKTOpH

M 0M t =  r ,  —  r 0 (7 >

BeKTopra nepneHAHKyjinp 6y;iaAH, nyHKH BeKTop ( r ,  — r 0) (6) 
feKHC^HKAa eTaAH. LLIyHHHr ynyH  (6) TeKHC/inKHHHr fiyHajiTH- 
pyBHH BeKTopHra r , —  r0 Ba fl BeKTopJiapHHHr BeKTOpHaji Ky- 
naflTMacHHH Ka6y;i khjihhi m y m k h h , ht ĥ h :

n =  [ ( r i —  r 0)a ] ,  (8 )

AewaK, SyHra acocaH (6) TeHr.iaMaHHHr KypHHHuiH

( r — r 0) [(/*! — r 0) a ]  = 0  (9>
6yjiaAH.

§ 133. BEPHJirAH TYFPH  MH3HKJ1.AH YTHB, BEPHJirAH 
TEKHCJ1HKKA n E P n E H jlH K y jlflP  BYJirAH TEKHCJ1HK

Oapa3 KHJiaftjiHK, gepmiraH Tyrpn hhshkhhht TeHr^aMa^ia-

PH x  —  a __y — b ___ 2  — c
m  n p  '  '

Ba 6epn./iraH TeKHCJiHKHHHr TeHrjiaMacn

A x  +  By +  Cz - f  D  =  0 (2)’

Gvjich h .
(1 ) TyrpH  hh3hk (a, b, c) Hy^TaAaH yTaAH. B y  Hy^TaAaH 

yTraH TeKHCJiHKjiapHHHr TeHrjiaMacn

A ' (x  — a ) +  B ' {y — b) +  C ' ( z  — c) =  0 (3>

SyjiaAH. B y  TeKHCJiHKJiapHHHr hmha3h (1 ) Tyrpn  hh3hkk3 na- 
pa^^ejib  SyjiraHHHH, htdHk yHHHr ycTHAaH yTraHHHH TaH;ia6 
o^aMH3:

A 'm  +  B'n  +  C'p =  0 (4>

Ba uiyHHHr 6njiaH SapaBap 6y  (3 )  tckhcjihkhh  (2 )  TeKHCJiHKKa 
nepneHAHKy^ap 6y;muiHHH Ta.na6 Kn.iaMH3, htiHH

A 'A  +  B 'B  +  C'C  =  0. (5 )

(3 ),  (4 ) Ba (5 )  AaH A', B ', C’ hh HH^apHm HaTHKacHAa 
ym O y TOHrjiaMa .%ocmi 6y^aA n :

x  — a, y — b, z — c
m, n, P — 0. (6)
A, B . C
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§  134. H K K H  T Y F P H  M H 3 H l < H H H r  E H P - E H P H  B H J T A H  

y M P A H l H H I  H J A P T H

1. Bnp TeKHC^HKAa 65viraH Ba y3apo napa^Jie^t 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. Illy 
HHHr y^yH 6y Maca^a TeKinnpHinHH Ta;ia6 ^HJiaAH.

Oapa3 Kii^afi^HK, 6epH.nraH Tyrpn HH3H^apHHHr TeHr^aMa^apH

x — a ^ y — b = z ~ c m
m n p  '

x  —  a ' _  y -  b’ _ z  — c'_ 
m' r i p '  '  '

jfiy^iCHH. H K K a^a  T y rp n  hh3hk 6np TeKHCMHKAa 6y./iraH ^ o ;iA a -  
rHHa y^ap yqpauiHHiH MyMKHH, uiyHHHr ynyH y  TeKHC/iHKHHHr 
TeHr^iaMacHHH

■Ax +  By +  Cz +  D  =  0 (3 )
<{)apa3 KH^aMH3.

(1 )  T y rp H  hh3hk (3 ) TeKHC^HKAa S y jira H  30/ma yHHHr rnap- 
th  6yH Aafl SyviaAH :

Act -j“ Bb -f- Cc -j- D  =  0 | ,

Am  -f- Bn +  Cp =  0 )

LLIyHra yxm am  (2 ) Tyrpn hh3hk (3) TeKHC/MKAa 6y;iraH 
j^o^Aa yHHHr m ap™  SyHAaft 6yj\am.

A a ' +  Bb' +  Cc' -\-D =  0 j

Am ' +  Bn’ +  Cjp =  0 J

D  hh flyKoram  ynyH ( 4 )  HHHr dnpnHHHCHAaH ( 5 )  HHHr 6npHH- 
^jhchhh aHHpn6 o.iaMH3:

A (a — a ') +  B ( b - b ' )  +  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 maK^HAa ym6y TeHr^aMa ^och,i 6y^aAH:

a — a', b — b' c — c'
m,  n, p  
m ' , n' , p'

=  0 (7 )

B y M yH oca G aT  (J m o A a r n  h k k h  T y r p n  h h 3 h k h h h t  6np t c k h c ^ h k -  

Aa 6y;iHm mapTHHH nc[)OAa K H ^aAH . M aca^aH , y m 6 y :
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x - 2  
5 ~

x — 3

z — 6
2 '  

y - l
2 3 ~  6

TyFpn HH3MKJiap 6np TeKHC^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 ^ a ft-  
•ih k  6epH^raH Typpn HH3H^apHHHr BeKTopna^ TeHr^aMa^apH

r =  r, +  la,  (g>

r  =  r 2 +  Xa2

SyiicHH. By HH3HK-iap 
y3apo yqpauiraH KO.rc.4a 
y^apHHHr yHpamraH 
HyKTacH,na

r j +  X«j =  /•, -j- Xa2

eKH

Xa, —  Xa2 =  r 2 — r j. (9 )

a l> f l2, ( r 2 — ^ l) BeKTOp- 
Jiap opacHAa h h 3hktch 
MyHOcaSaT MaB)KyA 
6y^raHH ynyH 6y BeK- 
Top-rcap y3apo KOMn-ia- 
HapAHp (uiaK^ 191). By

aca M x M 2 =  ( r 2 —  r \> 
BeKTop: ax Ba a 2 BeKTop^apAaH TauiKn.rc TonraH P O Q  TeKHc- 
yiHKKa napa.rc.rce.TCb 6y.rcraH KO.rc,a.arHHa MyMKHH. By^apHHHr kom- 
n^aHap^HK m ap™

( r 2 — r t)  [o ,a 2] =  0 (10)

6y.rca/iH. (8 ) Typpn HH3HK.rcapHHHr y3apo yqpauiHm rnapTH rnyH- 
AaH HOopaT.

§ 135. HKKH TYFPH  MH3HK OPACHJ.AFH 3 H r l^HCKA MACO<J>A

1. O ap»3 KH^afl^HK, SepHJiraH TyppH HH3HK.rcapHHHr TeHr.ia- 
Ma^apH
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z —  c
( i >

Ba

m '

y  —  b r 

n '

z — c'
(2)'

6vvichh. A^i6aTTa, 6h3 6y Tyrpn HH3HiyiapHH y3apo KecnniMan- 
A n ra H  (})apa3 KH îaMH3.

(1) T y rp n  m h3h k  y c m A a H  (2) T y rp n  MH3HKKa n a p a ^ ^ e - ib  
KH^nC P  TeKHC^iHKHH Ba (2) T y rp n  h h 3h k  ycTHAaH (1) T y rp n  
MH3HKK3 napa^jie^b k,hj\u6, Q TeKHCviHKHH yTK33aMH3 (maK^ 192). 
By ^ o ^ A a  H3^aHraH M a co ^ a  HKKa^a napa.n ;ie;ib  TeKHC^nKHHHr 
op acH A a rn  M acoc})ara T e u r  6y./iaAH.

P  TeKHcyiHK (1 ) Tyrpn  MH3HKAaH y T a A n ; (1 ) TeHr^3M3r 3 a co 
caH (1 ) Tyrpn  mh3hk (a, b, c) Hy^TaAaH yTaAH, AeiuaK, P  Te- 
KHC^iHKHHHr y3H jjaM (a, b, c) Hy^TaAaH yTaAH. IllyHHHr ynyH  
6y  TeKncyiHKHHHr TeHrjiaMacn

A (x  — a) +  B (y  — b) +  C {z — c) — 0 (3 )

Sy^aAn. (1 ) Tyrpn hh3hk 6 y  TeKnc^HKAa fiTraHH ynyH
Am  - f  Bn +  Cp =  0 (4 )

Ba (3 )  TGKHCJ1HK (2 )  T y rp n  HH3HKK3 n a p a ji;ie ; ib  6 y^ ra H n  y n y H  

Am ' +  Bn' +  Cp' =  0. (5 )

(4) Ba (5 )  A, B, C ra  Hnc6aTaH SnpHHin AapajKa/in 6np >khhc- 
jih TeHr^aMa^apAaH H6opaT. ByjiapAaH

A B C
np'— n p m ’p — m p’ ^  mri— m ’ri (6 )
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AeMaK, P  TeKHC^iHKHHHr TeHr^aMacH (3 ) ra  acocaH SynAaft 
GyjiaAH:

(np ' —  n'p) (x  —  a) +  (m'p  —  mp') (y  —  b) +

-J- (mu' — m 'n ) (z — c) =  0. (7 )

H3^aHraH wacocj^a HKKajia tckhc^hk opacHAarH Macot^arr’ 
TeHr 6 y^ranH yqyH  Q TeKHC^HKAarw (a ', b', c ') Hy^Ta CH^aii P  
TeKHCJiHK opacHAarH Macoc|)a aHHiyiaHca khcJjoh ^h-mah. ByHHHr 
yqyH  (7 )  TeHr^iaMaHH nopMa^b ^ o j ir a  Ke.iTHpH6, cyHrpa x ,  y, z 
y3rapyBHH KoopAHHaTa^ap ypHura a', b', c' i^yHH^ca SyJiaAH. 
LUyHHHr ynyH H3^aHraH d Maco(J)a ^yftHAarHHa SyjiaAH:

(np' —  n'p) (a' —  a) +  (m ’p  —  m p ’) (b’— b)
d

y (up ' -  np')- -j- (m'p 

6 kh AeTepMHHaHT epAaMH 6n.iaH:

b' —  b

(mn' —  m'n) (c’ —  c) ^

m p’Y  +  {mu' —  m'n)2

d ~

a — a 
m 
m'

c' —  c 
n p 

n’ p'

1 n p 2
+

p m 2jr \m  n

1 n' P' p' m' \ m' n'

(9 )

O opM y^aH H H r cypaTH  H o^ ra  afluiaHraH ^ o ^ A a  HKKaJia T y  v H 
MH3HI-; y 3 a p o  K ecH m raH  Sy^aAH  ( §  134) Ba 6 y  > ;o^Aa d ~  0 

6y jia A H . \
HKKa^a Tyrpn hh3h^ napa^aejib 6y;iraHAa (JjopMyjiaHi;: 

cypara  Ba M axpaxu )^aM HO^ra aft./iaHH6, aHHt;cH3./iHK ^oc 
SyjiaAH . Xa^ni^aTAa, HKKa^ia mh3h k  n apa^ i^e^b  6 y^ ra H A a  $ 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 )opM y^aH H H r M axp aK H  ,xaM H o^ ra  aft^aHaAH.

MHKapH^iraH 4 )op M y^ a A a  ^aMaBai^T d HHHr aScoJiiOT i^HHMaTH 
OJ1HH3AH.

2. Maca^aHHHr BeKTopuaji (J)opMaAa 
^ a ft^ H K , S e p n ^ ra H  T y r p H  H H 3 H ^ a p H H H r  

^apH
r  =  r x +  lau 

r  =  r 2 +  ).a2
6yjicH H . (1 0 ) T y rp n  HH3Ht;AaH (1 1 ) T y rp n  HH3Ht{t;a n a p a ^ e ^ b  
K «^ h 6 P  TeKHC^IHKHH B3 (1 1 ) T yrp H  HH3HKA3H (1 0 )  T yrpH  
HH3HKKa n a p a .w e ^ b  i^h;ih6 Q  t 6k h c ;ih k h h  y T K 33aMH3 (m a K A  
190 ). B y  TeKHC.iHKJiapHHHr TeHr^aMa^apn ^yflHAarHMa 6y;iaAH:

e^HJIHUIH. <t>ap33 KH 
BeKTopna^i Tenr^aMa-

(10)

(ID
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( r  —  r t) \a,a2] =  0, (12)

( r  —  r 2) [axa-,\ =  0. (13)

B y  TeKHC^iHK/iap y3apo napajuie;ib, HyHKH HKKa^acHHHHr fiyHa;i- 
TH pyB H H  BeKTOpH [ f l ^ ]  AaH HgopaT, AC M 3K, 6epH/iraH TyFpH 
MH3Hi^jiap opacHAarn 3Hr khck^ wacocjja ^a^Hrn napa^^e^b Te- 
.KHC îHKJiap opacHAarn MacoifiaAaH n6opaT. IllyHHHr y^iyn (12) 
Ba (13 ) TeKHCJiHK^iapAaH fin p H H H H r, M a ca ^ a H , h k k h h h h c h h h h f ,  

6Hpop Hyi^TacHAaH SHpHHHHCHrana Sy^raH Maco^a aHH^^aHca 
KH(})OH. By sea TeHrjiaMaHH HopMa^b ^o;ira Ke^iTHpraHAaH Ke- 
A h h  y H iiH r nan TOMOHHAarH y3rapyBMH BeKTop r  h h  r 2 ra an- 
M a u iT n p H iu  6n^aH 6y^aAH, H"bHH H3^aHraH Macoc})a:

8 — (r 2 — r l) [fljg2]
[aiOal ■ '  '

§ 13(i. HYKTA BHJIAH TYFPH  HH3HK O PAC H flA rH  MACO<l>A

1. (I»apa3 KH^iafl^HK, 6epH^raH H y ^ a  M  ( xu y t, zt) Ba 6e- 
pHJiraH TyFpH hh3hk (A B )  

x — a _ y — b z— c ^  ^
rn n p

' ] <jy;icHH. M  Hyi^Ta 6H^aH 
A B  Tyrpn mh3hk opacHAa- 
I'M Maco(j)aHH aHHK^iam 

Hynyn M  iiyKTa;iaH A B  ra 
r'HiiepnenAHKy^np kh^h6 R
"^TeKHCJIHKHH yTK333MH3
’ °(u iaK ^ 193). P — 6y Te-

KHCJIHKHHHl' AB  6HJISH 
yqpaiuraH HVKTacn 6yvica, 
y  ^o^Aa M P  — d H3^iaH- 
ran Maco(|>a fiy^aAH. R  Te- 
khc/ihkhiihf TeHn/iaMacn

r t { x - x i)  +  n ( y - y 1) +  uiuka 193. 
+ p ( z - z x)  =  0. ( 2) $

( 1 )  T yF p H  4H3HK (a, b, c) HyKT3A3H yTaAH. <t>ap33 KH^I3H^HK, 
AB  a 3fh  Q HyKTSHHHr KoopAHHaTaJi3pn a, b, c 6y^CHH. By ^oji- 
Aa T y r p iiO y p ii a o H  M P Q  y q fiy p q a K A a

d2 — M P 2 =  M Q 2 — P Q 2. . (3)

Q (a, b, c) H yK ra  Cn^aH R  TeKHC.iHKHHHr op acH A a rn  MacocJ)a

26-186



■(£ ‘ I ‘Z) BH (z ‘0 ‘ I) (I
: hhoi/heA x

HdBIfBlMBLMH3I JHHHMHEHh Hdi/CjL HBJX/C HBl/BXMAH HXXH '68£

’zg =  K ‘0 =  x  (fr
\o =  6 - x  ‘o =  £ +  *  (e 

: i +  zg =   ̂ lz =  x (z 
:0 = i +  z — 6 — xz 'o =  £ +  zz +  t  — x  (i

:HHDHBirMHHB HdBtfHBhdAg HBJtfHM IfHMfflBl, 

HBIfflg HdBI/MA BlBHHffdoOH JHHHdBtfMHEHh H d jA x  A g m ^  '888

•2 =  A =  ar (c 
to =  A lz d =  x  (Z 

\v =  x  ‘q +  zv  =  A ( i
:HH3HBirMHHB HHd/J HBXBgDHH BJHdBfHHirOHH3X BXBHHirdOOM JHHH 
-dB fM neH h i id iA x  HBJi/Ag BhHietfHyAM  HdeifBW BiM Haj, 7 ,88

•0 =  A -  x  ‘0 =  S — Z£ — x  (*  

!0 =  2 + A ‘0 =  S +  2 — x  (8 
•I +  *8 =  A ‘Z ^ x  (g 

:o =  e +  zs +  A — x ‘o = i + 2  — a — xz  (i
:HHDimea b'e'h i/’x b h i k h H 

-d o u o d u  H dei/BweirjHax hjbt/h h AM JHHHdBirMneHh H d jA x  ‘988

•0 =  t  +  2S — & — x  l0 =  Q +  z +  tZ  — x£ (z 
■0 =  £ — z +  t Z — x  ‘o =  I + 2 5  — A + x z  (I 

iHHDimdHxifaH BJiTMCin g +  22/ =  A ‘v  +
-\-ZlU =  X HdBI/BWBI/JH3X HJBtfHgAM JHHHdBI/’MHEHh H d iA x  "588

"HHOHBIfMHHB HdBlTHBhdXg h b ji/h M 
ITHJimBX HBtflig IldBlfMA BXBHHtfdOOH JHHHMHEHh H d jA x  HBJIfAg

ITBHOHtldOHOdll BJ —  *— HdBI/OAHHDOX HhaAdHXtf B H ^R  > 8 8  
I I I ,  ,

'HHOITHSAX HdBI/'BKBIi‘ JH3X

JHHHMHEHh H d iA x  HBJL'HM I/HHHIBX MBhdAg JH9X BJ -^-HBIfHg h MA

2(5 bs i  HBi/ng hMA x o  ‘ gn xA  hbVbxMAh ( ' z  ‘ lA Hx)  y  '888

tx e d o g H  h bi/b h h h  ndsirxdE in  HHirdKir
-A>IH'D'H3nd3U BH HHI/iraiiW deU JHHHM, EHh H d iA x  HHXH ’ 388

I UVBV
-HUOX yBl/HBM HBhdXg HJBVHDBdO MHEHh H d iA x  HHHJ/J ’ [8 8

j70̂  Dipojvw m vgn jvdo im em  nd jfti nvvng v iU fi^  \ gg [ §



{_ HT/BHBI/MHHB HBl/HB Î HdBIfHBhdXg HBJIfHM 
IfHMmBX HBIfHg HdBIfMyJ BXBHHVdOOM JHHHMHEHh Hdi/Cj, '088 
tHBtfHBM HdBL-OHaBW JIHdxaWCOJ JHHHdBI/dX9WBdBU HJBtTdBIfX B3 
HdBIfmHHHdXM HKOODB JHHH HdBIfBN BIT JH3X MHEHh H d i^ l  ’ ()££

dBIfBIfB3BW Ba dB If l fO aB^

l»l

Da _  D 9 V9

=  p
HM3

lb  a-avW Woa-va]r Q V  =

=  D3Yuis ffv — dV — P 
v '  :Btrirok: Ag ‘ bdhhl-

-HM £BdB(f) V — J f f  d B jy  'EHWBUOX 
MHBCflOOBlV p =  ( j y  HJBlfHOBdO Mh£ 
-Hh HdjXx HBJifHdag hbifng bxMAh 
^ 9  '(^61  ifHBra) HHDirXg HBJrad 
-a g  bx^iXh (°4 ) y  Ba MHEHh HdjAx

V'{ + ' 4  =  4

HHIfHBimM EBdBcJj ‘ HmHIfHh3 Bfi'EW 
-docp IfBHdOXHaa JHHHBIfBOBty\[ z

m ld . I d *u u ‘w

z lX — V  ‘ lz — 0 z\ lz — 0 <l/C — q + z TiC — q * lx -  1v
(I)

(9 ) ( ? d + zv  +  - iu ) :  { z[ ( ' z -

—  [<-(̂  —  lZ > '+  S(<? —  '£ )

Td  4- ZM 4- rMl
zP

IHBDODB BJHXBHtyHB >KHBdJB[/ HM3

■ 0) d  +  ( 'A  —  q) V +  ( 'X  —  V) Ul\ —

- E( »  -  ' * ) ]  (-,d +  zv  +  :w ) } =  zp

zd  -j- ~u +  zm
5[(lZ - o) d +  ( lK —  q) u +  ( lx  —  v ) w]

—  Z(P -  lz ) +  z(Q -  l* )  +  <.(» —  l* )  =  zP
IH l/B IfAg HBl/HAg H n iH H H dA jI JHHH ( g )  HB30DB BJ ( g )  B9 (fr ) 

<S) '<-(■? -  lz )  +  ziq -  *<0 +  z(v  —  ' * )  =  z £ W
Ba

■ -w A
- o ) d  +  ^(l,C —  q) u +  t(U- — v ) -bd

itnem  n d if ji
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x — 1 y 4- 1 z — 1
2 ~  ~ T ~  ~  1 ’

x  +  1 __y — 1 _  z +  1
~ r ~  — ~ 2 ~  — ~ r ~ -

*

408. Y m 6y  TeHr.ziaMa.7iap 6ujian ncjDOAa i^H^HHraH TyppH  h h - 
3 H^Jiap opacH A arH  3Hr i^Hc^a Maco(|)a Tonn^cH H :

j *  +  4 z + l = 0 ,  ^  f y  =  0,

i  x  —  4 y  +  9 =  0, 1 x - j - 2 z  —  4 =  0.

409. (0 ,  1, 2 )  HytjTaAaH y m 6y

x — 1 y — 2 _  z - 3
3 5 7

TyppH M H3Hi^aHa 6 y .iraH  Macot|)a aHH^riaHCHH. 
410. (1 ,—  1, 2 ) Hyi^TaHHHr x  =  y  =  2z T yppn  HH3HKK3Ha 

Maco(})acH aHH^aHCHH.
411 . x  =  5z —  8, y  =  9 z  —  3  T yp p n  mh3hka3h y r a 6 ,  4x +  

+  3 y  +  3 z — 1 = 0  TeKHc^iHKKa n ep n eH A H K y^ ap  SyviraH  TeKHC-
jiHKHHHr TeHr^aMacn Ty3n^CHH.

412. 2k — 3 y  +  z  —  2 =  0  Ba x  —  y  —  2 —  3  =  0 TeKHCJiHK* 
jiapHHHr KecnmraH HH3nrnAaH y ™ 6  y u i6 y

2x —  3 z  —  7 =  0

TeKHCJinKKa nepneHAHKy^iap 6y;iraH TeKHCJinKHHHr TeHr^iaMacn 
Ty3H^ICHH.



e m m u h i u 6 0 6

HKKHHMM TAPTHEJIH CHPTJ1APHH KAHOHHK 
TEHTJIAM AJIAPH B ^H M A  TEKUIHPHIU

§  137. yM Y M H M  M y jIO ^ A 3 A J IA P

C n p T ^ ap , y^apH H H r f le n a p T  K00pAH HaTa;iapHra HHcCaTaH 
si{|)OAa i^H^iHHraH TeHr;iaMa./iapHra KapaS, TeKHCJiHKAarn hh3h^- 
jia p  Ka6n, a jir e S p a iiK  Ba TpaH cueH AeH T C H piv iapra  6y;iHHaAH. 
I llyH H H r yn yH  a^ reS p aH K  cnpT  A eS , m yH A a ft c i ip r r a  aflTH ^a- 
A h k h , a ra p ^ 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) 6y ji-  
c a ,4 a^reSpaHK 6y^M araH xaMMa cnpT^apnn TpaHcueHAeHT 
CHpT.iap ASHH^aAH.

A ^ re 6 p a H K  CHpTviap, y3  HaB6aTHAa, Typ.an T ap raS ^H  cnpT- 
j ia p ra  6y./iHHaArt. A r a p A a  f (x ,  y ,  z) noJiHHOMHHur A a p a a o c n  
n 6y./ica, yH Aafl c h p th h  rt-Tap™ 6 ;iH  CHpT AeflH ^aAH .

KHTo6HHHr 6 y  Ba K e jiry cH  6o6H Aa c y 3  (J^KaT h k k h h h h  
Ta p ™ 6 ^ H  c H p M a p  ycTH Aa Sy^iaAH. IO i-;opHAa S epH ^raH  yM yM H ft 
Ta-bpnt^ra MyBcxJjH^:

Jl,eKapTHHHr y3rapyB H H  x, y ,  z K O opAH H ara^apH ra HHc6aTaH 
h k k h h h h  AapaH ia^H  a ;ire6 p aH K  TeHr/iaMa 6H^aH H(})OAa b;h ; ih h - 
raH  c h p t  h k k h h h h  T a p T H f i J i H  c h p t  A e ftn^aA H . UJyHHHr 
y n y H  h k k h h h h  TapTH6jiH CHpT H(})OAa ^H/iaAHraH h k k h h h h  
A a p a * a ^ H  a^ reS p aH K  TeH r^aM aH H ur yM yM H ft KypHHHiiiH SyH Aaft 

-6y^aAH:



‘ bdhhi/hM eede<|) 0 — ^ ‘O =  *" iHirexA gnoan BirdBii’BxMAH 
(0 lq — ‘o) l8  ea (o  ‘q ‘ o )  8  HBJirXg MndxawwHD HBXBgOHH bjhiti
-og dBL'BXBHHtrdOOM HHtfHODUHI/,I/,6 HMA BXBHHtTdO HH1K ‘HtfBL'Ag

q +  =  6
‘BDHHITHk

EBdBcj) 0 =  2 ‘0 =  ** iu em xA  b jh a i j ]  -hi/bxA gHoan BE’dBrBxtoAH 
(0  '0  >v — ) V  Ba (0  ‘0. >n) V  HBJtfAg HHdxaWWHD HBXBgDHH BJHIII 
-o g  dBtfBJ.BHHU'dOOH HHtfHODUHtflfe HMA BDDHtlDgB HHS.K ‘ HlfBL'Ag

V  +  =  X
‘ BOHHIT

-HM SBdB(f) Q =  Z ‘0 =  <C BtfBKBIfJHaX (■{?) dB Jy  'EHIVBUOX HHHdBlf 
-BxMAh HBJiriBdhA HBI/Hg HdBIftoA BXBHHlTdOQM JHHHA ITBaaB JH6 
HAhA JHHHAg •EHWBdHmMaX HHHITMBin JHHHl/HODUHI/'Ii'G HtTHg

\ ? > | z|  ‘0 > | r |
‘ MBwatr

V  >  ^  \ q > z6 \ v ^ zx  

‘ 1 > 1 F
HHa,H ‘ HIT

-hbwito Bi;Ag bxxbm neirdHg hxbnhhM jHHHd^Bx dug dsk hjb^hh 
-OWOX UBh JHHHA BtTHBJBdBM BJHIUHITHEAx JHHHBNBtfJH3J, 'Z

•(561 ifHBin) HlTBir
-HH31T VHODHHi r iTG XdHD HBJHHirHM BtfOCpH HBlTHg BWBIMH3X Ag

(fr) l =  - T  +  - T + JTZ? zx

iHl/BirAg HBffHAg HinHHHdAx jhhhbwbi/\ih3x ( z ) ‘ hbwsV

4 )  v ?  =  ^ -  >  =  T -

ISHWBIi'HM £BdB(J) zO HHHDHhHHhA 
B9 zq  HHHDHhHHMMH \ V  HHHDHhHHdHg HBtTdBtfA HAhA JHHHAm 
•HVBtfAg XBgaAw HJKBdXBW JHHHdDBH dHg dBk HJBlTHHOWOX 
UBh JHHHBWB1TJH3X (g )  ‘HAhA HHBJtfAg HdBMD3X BJHDBdOmH JHHH 
-dBI/\LH3HUH(f)(J)eOH HBJl/OM HDBdoUIH JHHH J  MH({)OaAw BJ£BdB(|) 
HBJHHfHM Bl/HDHdiAx HdBI^XHaHnH(|)4)60H JHHHBWBI/UH3X ( j )

V _ _ V _
d d d  

(S) • l = - T “ + - ? -  +

Qno3tmvv£ ssi §



< j  ___ i J 1 . J 
~  i**V  z^zV zx%V

‘j -  =  tz*v +  ̂ zv +  g*V
ISHWBIfAg BJ ( j — ) HHHHOWOX BIfBMHH 

jh h h A  BdjhAd ‘gneBMiA b jh ow ox  jh A  hhhxh3hTih(|)(J)GOM j  
JHHHBWBLMH3X 'HHOIfAg HdBHOaX BJHOBdOinH JHHHHdBIfXH3HtlH({) 
-cJjgom hbjitoM  HDBdoraH jh h h  j  HBJifAg TCoeo HJBlffiAg Ba

<l) 0 =  J  +  +  z&V +  i * 'V
:HH3L*A9 HBJIfHd39 HDBWBIfJH3X Bl/B'OD JHG 

JHHHXdHD HlfEBJidBW HlfgHLdBX HhHHMMH ‘ HHIfHBIfHM EBdB(J> ‘ [

tfHODUHirire *sei §

•XBdogn HBtrrnHdHmsax 
MHdBifBKBirjHax A ‘ gnifnto dBifEBdBtJ) HifdAx bI/hxoA HdBifBdomH 
JHHHdBIi,XH3H'tIHCj)(J)GO>l HJBl/dBIf B WBIf JH3X (g )  BH (z)  tTBaMBW HBlT
-H gog  Ag JHHHgoxHX •Htfeimya'E' x d « o  {HJBffMHifEHOMah HEBMdBW
HM3) E H O S B M d B W  HlfgHXdBX HhHHMMH xdHD HBJHHIfHk W  
- 0(j)H HBIfHg BWBIfJHSX (g )  BH HffBIfHyalT x d H D  H l f E B M d B W  wu 
-gHXdBX HhHHMMH xdHO HBJHHIfHM BlTCKjjH HBIfHg BNBIf JH9X (z )

-SHKBXB3dAH BtfHgog
-81 H3BIf3M JHHHgOXHM HHAg EHg -HHHKAw ITIHdHlIfSM EJIfMBm

<g) 0 =  & D Z  +  z & V  +  z * l V
HM3

<S) 0 = J  4  «z*v  4- ,& V  +  s* V
h h A ‘ gHdnxmBifBTOoo h h b k b i"jh s x  ( i )

HBIfHg HWBirdi randHXmBKIfB HHHDBW3X0H0 dBIfBXBHHtrdOOX
•HlTBifAg HBifAM BhHAwdHg mndBMCBg HHdeififBWB 

HBJHBIfJOg HBIfHg jh h h A B1THBJE3 gHIfHM HBt/HAra HHBWBIfJH3X

<l) ‘0 =  J  +  Z*DZ +  6zJZ  +  x 'DZ +  
+  W a z  4  zxz8Z  +  zfilg z  +  zzEy  -j- zf? y  4  zx ly

:THHMIMAw rnHE3 HBITHAg HHA HBI'idHXIfSM IfBIfBX BJH JHIfHHwA wA 
JHHHBWBIf JH3X A g  ‘HHMwAw HmHIfAg JH3X BJIfOH HdBIfHEH.Bg 
BBtrdBifA Btfifok hhoAoAx ‘ gn ifA g  XBdogn HBVdeifHOD OBwdBJsA 
hhMhMb5c dB-ifXHaHtiHcpc^GOM j  ‘ ••• lzg  ‘sy  ‘zy  Hy  BlTHAg

‘0 =  J  +  zsD +  fizO 4- x 'D  +  
- f  4- zxzg  4- zfixq  4  Zz *V +  t P V  +  t * lV

HH3

mndnmuai nudnvidna. nvgn idv i nhnmniff 80{”



410 H kkuhhu  to p t u 6 au  cupTAapnu leKiuupuui

Z — ±  C

Sy.rcaAH, H"bHH ann^HKaTa yt;H s^jihiicohahh KoopAHHaTajiap 
6 ouiHra uncSaTaH chmmctphk SyJiraH C  (0, 0, c) Ba C , (0 , 0, —c) 

T nyK'ra^apAa Kecu6 yTaAH.
^ AHHK^iaHraH HyKTayiap-

jiaH ^  —  s^^nncoHAHHHr 
A  yOz  TeKHC^HK/taH 3HT y30i<-

JiaiuraH Hy^Tacn Syjia^H; 
iuyHra yxrnaui KOJiraH Hyi^- 
Ta^ap >;aM TermmiH Koop-

£__________1 I /( ' j  ^  ;iHH3Ta TeKHCJIHK^apHflaH
t TAni A \ Z4* 3Hr y 3o ^ a iu ra H  uy^Tajiap-

AaH H6opaT . LLIyHHHr y ^ y H  
y jiapH H  a ^ H n co H iiH H H r 
6om ^ ap H  n,eHvuiaw  Ba ^ a p  
h k k h  Hyi^TajiapHHHr o p a cH 
AarH

111aKa 195. 2a, 2b, ,2c

wacocjja^iap 3./i;iHncoHAHHHr y  ^ ^ a p h jxefuijwjin. 3.a./iHncoHAHHHr 
y ^ a p H  TyFpHCH^a KyuiHMua rnapT 6yjiM aran  ^o^Aa

a >  b >  c
4)apa3 i^H^HHaAH. TeKiuupm uAaH ^Hi^apH^raH HaTHaca^apra 
i^aparaHjia 3Ji;iHncoHA enu^ CHpTAan HSopaT, qyHKH y  

. x =  ± a ,  y = ± b , z — ± c  
TeKHc^iHKJiapAaH ncajiraH napa^e^enH neAH H H r uHHAa 6>viaAH.

3. 3HAH 3^^HnCOHfl.HHHr KOOpAHHaTa TeKHCJIHKJiapH 6n^aH 
KecH^HiiiHAaH ^och ji Sy^raH  maKJuiapHH TeKiiiHpaMH3. M aca - 
jiaH, xOy  TeKHC^iHrH 6h^3h KecHiu ynyH  z =  0 (f)apa3 ^HJiHiura 
Typpn Ke^aAH Ba 6y  >;o/iAa (4 ) hhh t Ky phhhiuh gyHAaft 
•SyjiaAH:

£ + £ = ' ■  (5)

LUyHra yx iu am  y =± 0 (J)apa3 i^HJiHHca,

4  +  - ? = !  <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, 9^iJiHncoHAHHHr KoopAHHaTa TeKHC^HK^apu 6H./iaH
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•KecHMJiapH 3^^Hnc^apnaH HSopaT. Byjiap 3 ,/uiHncoH.zmHHr G o in 
K e c H M J i a p H  AefiHJiaaH.

9 h a h  3Ji;iHncoH.ziHH KoopAHHaTa TeKHCJiHK,/iapHra n a p a ^ ^ e jib  
GyjiraH TeKHC.ziHK.aap 6n;iaH KecnS Kypa\iH3. Maca^aH, xOy 
TeKHCJiHKKa n a p a jijie jib  6y;iraH TeKHCJiHKHHHr TeHr/iaiuacH

z =  k

6 y^iaAH ( k — y3 ra p M a c ). H3^anraH kcchm hh aHHK^iaui y 'ly H  
G y TeH r^aM a Gn.aaH ajijiHncomiHHHr TeHrjiaMaciiHH 6np.aHKAa 
en H u ira  T y rp n  Ke.aaAH.

z =  k h h  (4) ra ^yfiMca:

eKH

eKH

6kh

jL jli i  ■< i i =  i

—  -L £ -  =  ] —  —  
T  bi J c2 ’

a2 (c2 - k2) 62 (c2 — &2) 

c2 e2~

=  1.

V

gl (C2 feg) ; fe2 (C2 _  fe2) 2
C2 — U1 - C2 — W1

4>apa3 i^HJiHHca, TeHrjiaMamiHr Ky phhhiiih GyHAaii 6y;iaAH:

4 + 4 = i -  o )
aj *{

B y  TeHrjiaMa sjuiHncHH HcjjoAa î H./iaAH. Biipo^, Gy SJiJiHncHHHr 
^ai^HKHH SyjiHuiH ynyH  |£|<c Gy-amim jio3hm, nyhkh (8) 
AarH TeHr^iHK^iapra i âparaHZia |6|>cG y.aran  ^0Ji;ia ax Ba bx 
M a B ^ y M  Sy^ iaAH . LUyHra yxmaui s -a jw ncoH AH H  yOz Ba xOz  
TeKncjiHK^apra napa.a.ae;ib SyjiraH TeKHCJiHK GHjiaH KecraH ^o.a- 
Aa >̂ aM ^aMOH iuy KaGH HaTHwa kcjihG hh^aah, si'bHH 3-a.ziHnc 
*o c h ;i Gy^a^n.

3 hah  3JiJinncoHAHH Gupop hxthI'phW tckhcjihk GHJiaH KecnG 
k v paMH3. Oapa3 ^H-aafijiHK, 6y TeKHCJinKHHnr TeHr^aMacn

A x  +  By +  Cz +  D  =  0 (.10)
GyjicuH. By TeHrjia.wa Gh.mh (4) TeHniaMa 6Hp/WKAa H3;iaHraH 
KecHMHH H(J)OAa KH^aAH. Arap 6y reHr^aMa^apAaH z HH^apn-a- 
ca, H3;iaHraH KecHMHHHr xOy reKHCJiHKAarn npoeKUHHCH ^och.i 
GyJiaAH. (10) A a «  (C i= 0):

J  . sj
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z = Ax +  By +  D

6 v h h  a^^HncoHAHHHr (4 )  T eH r^ aM acn ra  PjyftcaK:

x° , y2 , (Ax  +  By +  D )2 ,
Tp  " r  -W  H C2c2" “^ ~  “  1-

eKH  {^aBc^iapHH o q n 6 ,  6 y  m a K jm a  e3H iu  m y m k h h :

aa
a2

A*_ 
c2

, B2)  o , 0 AB
w + - ^ ) y  + 2 ~c2 xy n -40 .

2 i r *  +

. n BD+  2—  vI C2 - _ 5 ! _ C 2 =  0,
c2 ’

€ k h

o
tf2

AB -  R AD
c2

_  c2 = F,
c2

(|)apa3 i^H.THHca: 

A x 2 +  2 5 , x y  +  C ,y 2 +  2 D tx  +  2 £ ty  4 - ^  =  0. ( 1 1>

B y  TeH r.iaM a x O y  TeKHCJiHKAa h k k h h h h  T a p ™ 6 ^ H  u h 3h i<h h  
H(J)0Aa KHJI3AH. B y  HH3HKHHHr JKHHCHHH TeKIHHpHUI y n yH

Ba

A  =

A t B, D l 
Bi Ct E x 
D t E x F x

Ty3Hiura Typpn Ke;ia,HH. BH3£a

A^B? (CW  +  A2a2)(C2c2 +  B'-b2)
M c4 cfib-c*

(.A2a2 +  B2b2 +  C2c2)
C2

< 0;a262c‘

A  h h  T y3raHfla yHHHr H(f)o,aacH KyfiH Aanm a Syjia^H:

A?a2 +  B2b* 4- C*'c2 -  Z)2A =
a262c2

• c4

(12)

(13)
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<12) ra KaparaH^a ^aMaBaifr M<C_0, ,/ieKHH (13) ra KaparaHAa 
A  HHHr HtwiziaH khhhk ei<H HO/iAaH KaTTa 6kh HO^ira TeHr 6y- 
jihuih MyMKHH. ByHra i^apa6 (11 ) TeHr^aMa ^si^Hi^Hft sji.thiichh 
Skh MaB^yM a^nncHH 6kh Hyi^TaHH h(|]0A3 ^hjisah.

(13 ) HHHr Ty3H^HuiHra KaparaH^a A HHHr MHK'AOpH V3 HaB- 
CSsthas yiuSy Ht})OAara 6o f^h^ :

A ra p  6y  H(j)OA3^ T ty c 6aT 6y./ica, A <  0 6yjiaAH Ba 6y xojixa 
H3^aHraH KecHM ^a^HKHfl s-tuihiicash H6opaT SyjmAn; uiyHra 
yxm aui 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 
^ o c h ^ i S y ^ a A H , eKH  t c k h c ^ i ik  6h./i3h a ji^ n n c o H A H H H r yM yM H ft 
Hyi^TacH Sy^MaftAH, eKH HKKajiacHHHHr 6np yMyMHft Hyi^racH 
Gy^aAH.

4. TeKHc^HK 6h î3h sjuiHncoHAHHHr 6np yMyMHft Hyi^Tacn 
■Sy^raHAa, atHH tckhc^ihk s^^HncoHAra ypHHMa Sy^raHAa

Cy^aAH. By MyHoca6a ira  acoc^aHHS, sjuiHncoHAra ypHHMa 
G y ^ ra H  TeKHCJiHKHHHr T eH r^ aM acH H H  T y3 H m  m vm k h h . X aK W s 'aT - 

Aa, (15) hh  6yHAaft e3H iu  MyMKHH;

5JT>HH K O O p A H H aT a^ ap H

Gy^raH Hyi^ra SJiJiHncoHA TeHr^aMacHHH KanoaT^anTHpaAH. 
Hkkhhhh tom oha3h (15) TatMHH 3THJiraHAa ( x t, yu z , )  Hyi^Ta- 
HHHF KOOpAHHaTajiapH (10) TeKHC^HKHHHr TeHT^iaMaCHHH 5̂ aM 
KaHoaT/iaHTHpaAH. jl,eM3K, ( x u yu z , )  Hyhjia (10 ) TeHr^aMa- 
hhht a^H ncoH Ara ypHHum Hyi^racH Sy^aAH. 3;i/[HncoHAra 
ypHHMa 6y^raH (10) tckhc^ihkhhht K03(j3(t)HUHeHT^apn (16) a3h 
aHHi^AaHaAH:

H3TH>KaAa, s^HncoHAHHHr (jCj, yu z {) Hyi^racHAaH yTraH ypHH-

a2A 2 +  b2B2 +  c2C 2 — D 2. (14)

a?A2 +  b2B 2 +  c2C 2 -  D 2 =  0 (15)

a2A
X '  =  ~ ~ D (16)

D zx 
*> ’



.:£HWedl1$B HBffH3BHei/MH3X JHjj^HODHHinfGJIHAg ‘ QHS3 BlTl/MBITI

. 5# J 5# _i_ zH
l ~  cz r  tf ' 5r

HHH0BIVBIMH3X
ad3(|)3 H B rag  V b3Mbw  A m  'HtfBiraH H d iA x  B jm n h a  BtTHHifdHg

. _  z.O , r,q , 7,v
I -  T F  +  ^  +  I F

HHH3BWBI/UH9X l/HOOHHI/'I/'G EH

ztl =  z? +  o* +  ŝ r
HHHO

-BWBI/JHaX Bd3(j)D HAhA JHHHAg ’ eHNBdHmJiaX HHI/HEUI HBJIfAg 
ITHDOk HBl/HIIIHITHDajI odB£A JHHHE'HODUHI/’I/'G HBI/'Hg Bd3(J)D HBJtfAg 

HOAHl/Bd BH B irnm og dBIfBXBHHirdoOH HEBXdBW H tfH g -9 
•HtfBirato Bl/ocjjH h h b d a (j) o HEJirAg JHax b j  v  HoAntrBd bh 

HBJL'Ag Bl/Hmog dBITBXBHHtrdOOH HSBJldBW EJVBI/\IH9X A g  'H rB fA g

<;ZZ) 7p  =  Zz +  +  **-
HmHHHdAM JHHHBNBI/\IH9X Etz'HBJi/'Ag o =  q =  v  

HHT.B ‘ Birirok HBJL'Ag JH9X OdBSA udeirMA JHHHE'HODHHI/'I/'g
’ Hl/BItko ITHOOk BHBir

-gb  bhk ‘ Bl/HBJoa?! hh ( j g )  HBI/'Hg JiHfOHHSx HBJirAg 'wgm rBdEu 
BJHJHITDHM3X Z Q if  mBm xA BJHAff] 'XBdogH HB1TBHBL-HB HNH09H 
HBL'Hg HJHI/-DHH9X ZQ&  JHHHtfHODHHl/'I/'G MHeAh HH1 K ‘HtfBI/vCg

z.q =  z2 +  /
BDHHITHk £BdB(J) 0 =  X VH ( \Z) d E J y  

•Hl/BirAg 1/HDOk HBffHinHHBI/’HB BtTHCftodxB HMA BXXBM JHHHOUHI/'I/'S

T =  M .  +  J L  <

1 5* zX
A HMHAh ‘ H'D'BI^HHair t'HOOIIHI/’l/'G M H E A h 'C'HODUHI/’L’G Ag BH HtTBL'Ag

•(ls) l = ^  + f
HIHHHIidAH JHHHBWBI/’JHaX A ‘ BOHHITHM EBdB(J)

o — q <i v
BlfBHBL'JHaX (f7) d B j y  

’ HtTBirAg ITHOOk BHBITHB BHK BtfHBJ39>i HH (Q3) HBITHg >IHirDH>iaX

Qno3imvr£ -ggr §



H B JirA g w s in fE d B i i  b jh jh i/ "oh > i9 x  {\.q x  ‘ m e m x A  b jh A {J [  'XBd 

-OQH HB'E'BHBI/’ IIB HWH03H H BIfH g HJHL'0HH3X f iQ X  JHHHtt'HOOHHin/’G 

BKHBI/’HB (0 5 )  ‘ H B lvatT  ’ HffBI/HM B1T0({)H HHEHBL^B BDG A g  ‘ H tfB lA^g

ZV =  f t  +  -X

‘ BOHHL’ HM EBdBCj) Q =  Z UV (O S ) d B j y  
'H tZ 'e iM g  L’HDOk HBl/HmHHBIi'HB Bl/HCfjOdXB HMA HHhHX JHHHDHHITi;G

H H H X h l H'C'BIi'HH3t/' tfHOOHHl/VG B W M H D tfHOOHHtfl/G A g  BH H tfB tfAg

<0Z) I = T T +  *zZ z^ +  zx  

HmHHHdAH JHHHBWBITJH3X A ‘ BOHHiniM £BdBC{)

0 <  q =  v
Bl/HOB WBI/MH3X (^ )  JHHHtfHOOUHirL’G lHBIf 

-BDBW 'HtrBL*HH3f t f H O O H H I T I f G  B K H B t ' H B  tfHOOUHL'-tfG HBI/hA ‘W  
-HBJI/Ag JH3X OdBSA HOBXHHHH HBtrHdBI/MA JHHHtfHOOHHinfg *£

. . 'z _  U  _  iy
' 6 1 /  (tz _ z ) s; , —  (T,C —  < )zq ( l x  —  x )z V

:HPBiyAg HBffHAg hobw b i/ jh3x jh h h  
-IfBK'dOH ‘ BDIffldHXdBMOHM BJ if BdJH^D ‘ gHHAM BJ ( s i )  irndBirAg

?0 r zQ . zV .
?  =  T ~ : d =  -TT - V =  Y T  : Ut n lz lA lA

HBtfHAg

HAhA
HHBJIi-Ag d B IfA H H tfH a u d s il BHHHIi'OHHaX ( / l )  MHEHh A g  •H'E'BIi-Ag 

/nil d __ u _ iu
1' * z ^ z  ~  m: — a ~  ix - r

H3BWBIi\IH3X jhhhA HAhA hhbjxA 
H BIT BxMAh ( l2 l,A n2f) MHEHh HdiAx Ag 'HirBtfHyatf WBWdOH BIT 
-KDBXMAh Am JHHHXdHO HHMHEHh H d jA -1- H B JIiA g  dBirAxHlTHaudaH 
BHHHtfDHHax BKHHdA ‘ gHxA HB'D'HDBXMAh mHHHdA JH H H BW H H d^

i l l )

IH'E'BI/’Ag BhHJBlTHHAM H0BWBITJH3X JHHHMHI/’DHMSX BW

mndnmxgj. nudvvi-dno rtvgnidvi n-hHnyyjj



f.ftl- If ,
BxViAh HBJI/Ag BJG BJXBHOAdAx HBt/HXg ’ H'B'BHHI/'Ag O.IIOIHII III,II 
bitbxMAh X irdBXBa dHg dBk jhhhithoohhi/'i/’G h b jx A  HBlTHiiiog
dBI/BXBHHtrdOOJI :H AhA HHBJl/Ag SlHEHh H d i i j -  HHd^HXXH (fr£ )

BJHHHH JH3X Bl/Hmog dBI/’BIBHH’C'dOOH dBXB9 HJBffHOBdO dUI/ 
-bx îAh Ag ‘ gHi/Ag HHdxamvHD HBXBgDHH BJnmog dBi/BXBHHtfdooN 
HOBXkAH Bl/BHXH HBjniBdhA HBL’Hg E'HODUHI/’ I/’G JHHH HBl/H<)
JHHHA[yi 'HVBI/’Ag HdB>ID3X HdBITBdoniH B9 JH9X OdBeA HdBI/U.BW 
-HHM XCHI/OOgB JHHHdBI/A ‘HMHCBHBITMuHB dBirXBW^Hk Xcj)A>K H M >111 
r»Bk HAhA z ‘A ‘r  hbV ( f z )  ‘QBdBM bjhAq ’HtfBi/’Ag HdBNoai. 
HdBL*BdomH ‘ gni/Ag jh sx  odBeA HdBi/uBWHHM xon/’oogB jiurndBi/A 
ea he'bhbi/’Mhhb xbisijhM hhhh HAhA ? BirHBJBdBM bjhAcj

< «>  ■ j _ ( $ + 2 + - 5 ) * = »

HEVHAg

id zu ' ziu)

ihbd^AM bj
(^ ) HH (£ £ ) !EHWBh3 BirHHfdHg HH ({?£) HBI/’Hg (^ ) HAhA IHHUO.I. 
HHIldBIi-BxMAH HBJmBdhA HBI/’Hg tfHOOHHlfL’G (f-) JHHHAg ‘ HtTBI/Ag

( tS ) yd =  z lfV =  A ‘;w  — x
I1M9

t d v iu

. HdBl'BK
-BI/MH3X JHHHMHEHh HdiAj- fJBt/HBM dBk HBJXA HBt/Hmog dBI/BX 
-BHHtfdOO}J ’EHWBIIOX HHHdBI/BXMAH HBJmBdhA HBI/’Hg ITHODUHLI/’G 
JHHHMHEHh H diAx dodng hb jxA  HBl/Hmog dBI/BIBHHl/dOO}! I

’EH JVBHOX WHEOI/ HHIIIHHBI/’BdEJ3h HBI/’Hg Am Bl/da Ag EHg 
Modng ‘ etz'-BDirAg hhhhAw mniruM xogon HHAg ’xBdogn HBrdBir
-BHBITHB WBk IldBirWHOaa HBI/'Hg tTHODUHL'I/G JHHH.HHI/’DHH3X dHg 
dBk HBJirAg w aifi/adE ii EJdsi/’JiHi/’OHjiax (£z)  ‘ mBmxA b jh A u i

•HtTBirHHatr n d B i r w H a a a  p a B d n o l /  m o g  j h h h  
- V H 0 3 II H V V e .dBVBHBIfffB Ag !h1/BxA HBtfHEBHdcW JHHHBd9(f)D BH 
HBtfUmOg dBL’ BXBHHirdOOM Ildug dBk HBtl'dBI/’.MHI/’DH^aX (g^ )

•HtfBi/Ag XBdogii heI/bhbi/’he 
HHHH HKH30M JHHHBdacjK) HBI/’Hg tfHOOLIHI/’I/’G (|?) ‘ HBWaff ’Hl/BI/ 
-Ag L’HDOk BHBI/HB B1/HBJD3M HHBd3({)0 >IHI/DHM3X H.MWAl/T-BW

’ Ht/BI/Ag iruook heA JHHH 
-MHEHh Am Htn/Ax bI/hbjosh hh'e'hoduhi/’i/’g ndng OBk HBU'dBi/xm/’ 
-DHJI3X ( 8^) ‘ BDI/Ag tfHOOk MHEHh HBI/HBM B1/HBJ03M HHffHOOUHl/’I/’G

gnojunvve ■$£[ §



B d a & o  (zz) ‘ b 'e 'h b jx h b  qh l-h M  B h B k m o g  n n a  ‘ Hl/BdHiHBii-xBOHBk

HHH3BWBIi\JH9X JHHHHdHQ d B k  HB'E'dBtfHHI/'DHH3X ( £ g )  BH HHHDBW 
-B IfJH 3X  JH H H Bda(})3  (ZZ)  HdBI/’BXEHH'tfdOOH JHHHBXMAH (z  ‘ A  ‘ x )  
dHQ d B k  HJBt/HWHOSH ITHOOIIHinfG HBL-HQ E d3 (})0  ‘ HBKS'J/ •HtfBIi’HM 
BlTO(|)H HHHHIfDHHSX HH^HM Bk H d llQ  d B k  HBU'dBIi,Bl'iBIAIH3X HJBlT 

(g £ )  H A h A  HKBJIi-Ag 0 <  <7 <  t> MH(J)OaAw BJEBdB(|) HBJHHtfK^J

(SS)
[ ‘ 0 =  r? -  ?M A  V —  7f l  —  rPA  f

HBtTHAg HH3

•0 =  (  ?P- zQ A - j  +  zq —  TP  A y )  (  ?P ~  zQ A  J  ~  ~  zv  A  ~x

lo ?v
0  —  Zz  ~3 — zQ '■ zq-

‘0 =  ‘ z ( f - T

X  

HH3

HH3

3
:h h h w A w m neg

yBPHAg BD6 HHHOHhHHHHH •H'E'HBKIT/Cg gHXBd>KB EJHhaAxHBuAH 
HL'BJKBdBlT HhHHdHg HHtoHMBk HHHH HHdBIfA ‘ gHtfAg XBdogH 
HBE'HOHtrHHJHH JHHHXBd'C'BHH HHHH HdBtfHOWOX UBh JHHHHDHhHHhA 
BS HDHhHHdHg HBffdBIfBKBIiMHSX Ag BtfHBJtfHM £BdB(|) o < C q < v

:H tfB i/Ag

BhnJBlTHHAM HmHHHdAn j h h h b w b im h s x  HJHirBk ‘ gBdBk BJdBirAg

V  =  HH3 \q  =  HH3 \V  =
HH'LK

‘HHHwAw Bl/irok HBJHBIfHB EJl’OH HdHg HBt/'HdBI/‘XH9H'nH(|)(J)€OH 
JHHHBIVBL'JHSX B06 A g  •WHEOIi’ HmHtfBdJKB BJdBI/HhaAxyBuXH 
HITBHCBdBir HhHHdHg HHOKOX UBh JHHHBWBLMHSX HJHI/Bk HAhA 
JHHHAg •hhhkAw HmHirAg XBdogH HBtfdBtfHHiroHH3x xdHD Ag 
Birirok 0HOAdAx 'HI/BI/HM Biro4)H HHxdHD HBJXA HBffHXOA HJHEHh 
HBJHIH33M OdBEA JHHHBd3(|)0 HBIfHg fHOOUHI/L’G Bl\'BIi\lH3X A g

mndnrmiai nudvvidm  w g m d v i n h u n ^ ij
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CHpTHHHr MapK33H AenH./iaAH Ba MapKa3^aH yTraH BaTap CHpT- 
HHHr AHaMeTpH AefiH^aAH. LUyHHHr 6h^i3h KoopAHHaTa;i3p 6oluh 
3^^HnC0HAHHHr M3pK33H Ba (24) yHHHr AH3MCTpHHHHr TeHr^I3- 
M3^apn 6y^aAH.

8. S hah a/i;iHncoHAHHHr 6epn;iraH fiyHa;mnjra napa^^e^b 
6y ^ r a H  B 3 T 3 p ji3p H  y p T a  H yi^TaJispH H H H r re o M e T p H K  y p h h h h  

TonaMH3. Oapa3 ^H,/iafi;iHK, BaTap^ap ym 6y Tyrpn HHSHKKa 
n a p a ^ e ^ b  6y^CHH:

- £ . =  J L  =  _ L  (k )
m n p ' '  '

BaTap^apAaH GHpopTacHHHHr ypTa Hyi^racHHHHr KoopAHHa- 
Ta^apn ( x 0, y 0, zQ) (})apa3 ^H.iHHca, y  ^o^Aa Sepn^raH fiyHa- 
AHinra napa^^e^b Sy^raH ^ap 6np BaTapHHHr TeHr^aMajiapn

- xo _  y — yo _  2 — 2,
2 = f .m  n p

6KH
x  =  mt +  x0, y =  nt +  y0, z =  pt +  z0 (26)

6y^aAH. ByHHHr (4 ) sji-innconA 6n;iaH ynpamraH Hyi^TajiapHHH 
TonHin ynyH (4 ) Ba (26) hh 6np^HKAa ennuira Tyrpn KCJiaAH.
(26 ) A3H x, y, z HHHr ^nftMaTJiapn (4 ) ra ^yfln^ca:

(mt + X0¥ , (nt +  y0)2 (pt +  za)* _  . 
tf2 t "  £2 I c2 11

6kh

M t 2 +  2 M  - f  P  =  0, (27 )
gyHAa

M  =  ^ -  +  J^. +  £L
a? b* ' c» ’

XT = m x o_ , nyo_ , pz^

flj T  J1 T  C2 '

X2 V2 Z2
fl2 r bi - r  ca 1.

(27) T eH r^ a M a A a H  yM yM aH  £ y n y H  h k k h  ^ h h m 3 t : tt Ba t2 aH w ^- 

jiSHaAn. ByHra i^apa6 (26) bstsphhht 3^/iHncoHA 6h^sh ynpsui- 
r3H hkkh M  (x u yu zx) Ba N  (x 2, y2, Zo) Hy^Ta^apH aHHi^a- 
HaAH. Hkkhhhh TOMOHAaH ( x 0, y0, z0) HyKTa M N  HHHr ypTa- 
CHAa 6yOTaHH y^yH:

„  __ Xi +  *2 2jCn +  tn (tt +  3̂) __ „  1 „  +  2̂
Xq —  n —  n —  -^0 ~x m n >
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0 ic ii

yi +  y2 _  2>o +  n (<1 +  t2) ____ , „  <1 +  h
y o — 2 2  ̂o 2 *

_  __ Z\ + 2 s  _  220 +  /> (̂ 1 +  ty) __ n  I „  *1 +  *2
® — 2 — 2 0 I t* 2 ’

/j -j- to r\ -\- 12 /-v "f" 2̂ Am — 0, n -■ 2 -■ =  0, p 2 =  0,

4 “ 2̂ — 0,
•I \ iikit /«, n, p 6HpaaHHra j^aMMacH Hcwra TeHr 6y;ia o;iMafiAH. 
I>iipoK (27 ) TeHr^aMa^a t% Ba n^iAH3^apHHHHr finrHHAHCH 
no.’ira TeHr 6y;iHiuH ynyH N  =  0, eKH

mxo . nyn , pz0 „ 

aa +  *2 +  C2 u

r■ \ .mi 111h KepaK. H3»iaHran reoMeTpHK ypHHHHHr TeHr^a\iacH
111 \ ii ii ii r y3H 6y^iaAH. By TeHr^aMaAa x0, y 0, z0 HCTa^ran BaTap- 
ii it ii r ypTacHAarn Hy^TaHHHr KoopAHHaTa^apw bah. LUyHHHr 
v i y n  y^iapHHHr ypHHra x, y , z 63n^ica, TeHrviaMaHHHr Kypn- 
H HIII H

mx ny j _  pz __p,

+  ~W ' "c? “  u (28)

f»\vi(iAH. B y  TeHr.iaMa K oopAH H aTa^ap  SouiHAaH yTraH  t c k h c - 
iiikhh iict)OAa i^HJiaAH. XleMaK, SepujiraH H\’Ha.inuira napa^^e.ib 

«■ \-irnu Baiap/iapHHHr y p ia c H  (28) TeKHC^HKAa 6y^aA H . B y  Te-  
m k v i i i k h h  S e p i u r a H  i i y H a j i H i i i r a  i ^ y u i M a  S y y i r a H  
H ii n m e t  p a ji t c k h c ^ h k  AefiH;iaAH.

\np Cup 6epH^raH m, n, p ftyHajiHiiira aHHK AHaMeTpa^i
I ’M) tckhcjihk TyFpH KeJiaAH. ArapAa p =  0 6yjica, (A )  AHaMeT- 
l'ii xOy TeKHC.nHKAa 6y;iaAH Ba 6y ^OJiAa (28) tckhcjihk Oz 

Kit uih yTaAH. YMyMaH, 6om KecHMJiapAaH Chphhhht AHaMeT- 
1'iii'ii KyuiMa 6y^raH AHaMeTpa^i tckhcvihk m y KecHMra nepneH-
i i iKy^iJip 6y.rcraH y^AaH yTaAH.

•I>iipa3 i^H^aft^HK,

x  __ y __ z x  _  y __ z
mx ~  nx ~  p i '  m2 n2 p 2

(29)

1 I I IIIICOHAHHHr HKKH AHaMeTpH 6yjlCHH Ba

i n\y i P\* _  n i w-'V , p->z _  n IOn\
+  i r  +  ' 7 i r - u- - ^ r t  —  +  -  0 (au )
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y^ a p ra  HHcCaTaH KyniMa AnaMeTpa;i . tck h c^h k  6y;icHq. 
(29) KymMa Oy^raHAa y/iapAaH ^ap 6npn hkkhhhhchhhht Kym - 
Ma TeKHC^nrHAa 6$viaAH. ByHHHr ynyH (TyrpH hhshkhhht 
TeKHc^HKAa G ym u i m a p ™ ):

m\tn2 . « i «2 , Pjfh 
a'2 c2

Sy^HmH Kepan; s ^ H n co H A  (30) AHaMeip^apHHHr y3apo KyuiMa 
6y^n m  m ap ™  myHAaH HSopar.

§ 139. EHP KOBAKJ1H rHnEPEOJlOHfl

1. HKKHHMH TapTHfi^H MapK33^IH CHpTHHHT 3HT COAAa TeHr- 
jiaMacHHH o^aMH3:

A xx 2 +  A 2y2 +  A 3z2 - f F =  0. (1)
S^TraH naparpa(})AarH TeKmnpHmAa 6y TeHoawaAa F  HHHr 
nmopacH Ko;iraH K03(}x{)HUHeHTJiapHHHHr nmopacHra TecnapH 
4)apa3 ^HJiHHraH s a h . 3 hah  F  HHHr HinopacHHH ^oJiraH kosc|)- 
<|)Hii,HeHTJiapHAaH HKKHTacHHHHr Hmopacnra TecKapH cj)apa3 
i^H^aMH3. Maca^aH, F  HHHr Hmopacn A x Ba A 2 HHHr HiuopacH- 
ra TecKapn Sy^CHH. By ĵ o^hh TeKmnpnm Mai^caAH Sn^aH F  hh 
yHr TOMOHra yTKa3H6, cyHrpa TeHmaMaHHHr HKKa^ia tom ohh
h h —  F  ra 6y^aMH3<,

6kh

A XX~ An
A ,x> A &  
— F ‘ — F

x2 , y2

~r A ,z2 =  - F .

, A3z2
r _p — 1,'

F
A,

+
z2

F
A*

=  1. (2),

( 1)  TeHr^iaMaHHHr K03(})cj)Hu,HeHTJiapH TyrpHCHAa ^H;iHHraH cjjapa- 
3HHra MyBocjmi^

6y^raHH yuyH
— £ > » •  ~ i . > 0 ' - - i < °

_ L  -  h- -  J L  
a > ~  ’ a3 ~ (3 )

4)apa3 i^H^aMH3. By ^OAna (2) hhht KypHHHiiiH OyHAafl 6y^aAH:|
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aa
yi
bi (4)

By Tem viaMa 6\v\au Ht})OAa i^H^iHHraH c h p t  6np KOBaKJiH rn n ep - 
6o;ioha AeflH^aAH (maK;i 1 9 6 1 ^—^  

msKJiHHH TeKmnpa- 
mh3. ByHHHr ynyH  yHHHr KoopAHHaTa y i^ iapn  6n;iaH ynpauiraH 
Hyl^TajiapHHH Ba KoopAHHaTa t c k h c -  
JIHK îapH 6H./I3H KeCHM^apHHH Tona-
mh3. A ra p  (4 ) Aa y =  0, z  =  0 (})ap33 
^H^HHca x  =  ±  a 6y^3AH. ,II,eM3K,
6np kobskjih  rnnepSo^iOHA x x x y^H 
Ghji3h A ( +  a, 0, 0 ) B3 Aj ( —  a, 0, 0)
H y^Ta ^ap A a  y q p a m a A H ; rnyH ra  y x -  
UI3UI x  =  0, z =  0 c ^ P 33 KH-'iHHca, 
y  =  +  b 6y^aA H . ,H,eM3K, 6np k o b s k -  

j ih  rH n e p S o J io H A  yyx yK H  6 h ; i3 h  
5 ( 0 ,  b, 0) B3 5 , ( 0 ,  — b, 0)  HyKT3- 
^apAa yqpamaAH. AHHiyraHrsH Hy^- 
T3JI3p Onp KOB3K/IH rH nep60,l0H AH H H r
Coui^spH AefiH^aAH. A ra p  x  =  0, 
y =  0 4>apa3 i^H^HHca,

y =  +  y  —  c- — ±  ci,

HiiHH 6 hp kobbk^ih rnnepSo^OHA zzx yi^H 6 H^aH j^e^i KaepAa 
ynpauiMaftAH. I l lyH H H r  y n y H  zzx 6np kobbk^ih rH n ep 6o;iOHA- 
HHHr M aB^yM yi^H AeftH^aAH.

3h ah  6 np kob3k^ih rnnepSo^iOHAHHHr KoopAHHaTa tck h c -  
^IHKJiapH CHJiaH KeCHM^I3pHHH TeKUIHp3MH3- A r a p  (4 )  T en r^ 3 M a- 
Aa 2 =  0 4>ap33 I^H^IHHC3,

xi • y2 _
a* + ir=  1 (5)

SyjiaAH. LLlyHra yxm am  arap  y — 0, cyH rpa x  =  0 (J)apa3 i^h 
ÎHHCa,

JC2 z 2 __ . y2 2f

a? Ca b* c2 =  1 (6)

6y^aAH. (5 ) TeHnrcaMa a^^Hnc H$OAa ^hji3ah, acmsk, xOy  Te- 
k h c j ih th  6n p  k o b s k j ih  rn n ep S o jiO H A H H  a ^ ^ H n c  6y f lH q a  K ec a A H ; 
(6 ) TeHr^i3M3^iapA3H *a p  6npn rH.nep(5o;ia H(£>OAa KH.naAH, a g m 3k , 
xO z  Ba yOz TeKHCJiHK^iapn 6np K o e a o n  rHnep6o.noHAHH 
rnn epS o^a  OyiiHHa Kec3AH.
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3. 3hah 6np kobsk/ih ninep6o;iOHAHH KoopAHHaTa tckhc- 
^HK^apwra nap3Ji;ie./ib SJvirsH TeKHc^HK^ap 6H.iaH KecnS Kypa- 
m h 3. Maca^aH, xOy  TeKHC-zinrHra napa^^e^b 6y;iraH TeKHC/iHK- 
h h h t  T eH r^aM acii

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:

6kh

6kh

6kh

eKH

jr2 y2 ___ k?_ _  .
a-2 +  *2 ca — 1

x 2 v* k 2
—  4- —  = 1 4 -  —a2 b2 ' c2

x2 . y2 _ c2 4- £2 
ai +  b'J ~~ c2

* 3 , y3
a2 (c2 +  & ) 1 &2 (c2 -f £2) =  1

c2 ca

a2 (c2 4- A2) „2 fc2 (c2 4- £2) _  a2 
a i > c2c2 1 > C2

<$>apa3 i^H^HHca, TeHrviaMaHHHr KypHHHuiH SyHAafi 6y/iaAH:

• 4 + | -  =  i .  (7><7, b x

By TeHrJiaMa 3;uiHncHH H(j)OAa i^HJiaAH. k hhht a6co;iioT 
i^HHMaTH ^ap i^aHqa KaTTa 6y;ica-Aa, 6y TeHr;iaMa y3 KynHHH 
cat^aftAH. By sea 6np KO Baoa rHnep6c>;iOHAHHHr xOy  tckhc- 
jiHrHAaH K)H;opHra Ba ^yftHra Fjapa6 MeKCH3 y30K^a KeTraHJinrH- 
hh Ba yHH xOy  TeKHC^Hrwra n a p a ^ 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 lOKopHAarH Ka6H 
aMa^^ap H)Kpo i^H^HHca,

x 2 . k2 z *
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_£i _  J L  -  1 _  -*L /o\
a 2 C 2 ~  1 fc2 *

£ k h

^ H

*3  Z>

(62 _  Hi) C1 (b* — W) 
W bi

- 1 .

gi (b2 — W) __ 2 fi (bi -  # )  _  2________ __  ~ * /QN
bi ui • fj“ i '  '

4>apa3 KH^HHca, TeHr;iaMaHHHr KypHHHiiiH

^ “ T  =  1 (10)ai ci

6y;iaAH. By TeHr^aMa rnnepBo^aHH nc})OAa i^H^aAH; |6| <  b 6yn- 
raHAa ^a^HKHft yi^H Ox  y^nra napa/L/iejib 6y/iraH Ba MaB^yM 
yi<H Oz  y^Hra n a p a ^ e ^ b  6y^raH rHnep6o.na ?{och.7i 6yJiaAu; 
\k \ >  b Sy^raHAa ^a^H^Hft yKH Oz yi^nra napa^yie^b Ba MaB- 
j^yM yi^H Ox  yi^Hra napa/i;ie.7ib 6y;iraH rHnep6o;ia j^och^ 6y./ia- 
AH. \k\ =  b 6y^raHAa (8 ) HHHr yHr tomohh Ho^ra afi/iaHH6, 
TeHr^iaMaHHHr KypHHHiiiH

- £ l _ - £ i  =  oai ci
Skh

6yiiAaH

■ f  +  - T - 0  Ba - f — f - 0 .  < » )

h ih h  6y ^o^Aa (10) rHnep6o^ia hkkh Tyrpn HH3Hi^a awpa;iaAH. 
lllyH ra  yxm aui, chpthh yOz  TeKHc^HKKa napa«i/ie;ib 6y^ran 
tckhcjihk 6n;iaH KecraHAa ^aMon ^a^nrn Ka6n HaTHaca^ap Ke- 
nu6 HHi^aAH.

S hah 6np kob3k îh rHnep6o^oHAHH 6npop HXTHfipHfi tckhc- 
JIHK Kecn6 Kyp3MH3. <t>apa3 KH^afl^HK, 6y  TeKHCJIHKHHHr
TeHr^aMacH 

A x  -(- By  -j- Cz -)- D  — 0 (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):

A x  +  By +  D
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------------- ------------------------------------------------------- 1-------

6yHH (4 ) ra ^y fln^ca ,

6kh

a .  y L  _  ( A x  +  B y  +  0 ) 2  -  1
a- ' b~ C-c'2 '

0  _  A*\ , [ a  B"-\ ,  „  AB 
a2

' AD C 2= 0 ,

. , (a B=̂  2
■ +  ( - w c2■J r -

n BD £>2
~ 2~*r y — c2

a B2 s~>
c2 — Ci*

BD _ p £>2
c- ~ £l> C2

6k;h
j4= , C2 B"- „  AB 

a- c-

- " - A .  - = ? - £ „  - tS — C‘ =  F>
4>apa3 H'H îHHca: 

y ljX - -f- 2Bxxy  C ,y - -f- 2D^x  -)- 2Exy -j- =  0. (13 ) 

B y  TemviaMa x O y  TeKHCJiHKAa hkkhhhh t3 P th 6 jih  hhshkhh 
H<|>0Aa i^H^aAH. B y  HH3Hi$HHHr >khhchhh tck iu hph iu  ynyH  M  Ba 
A hh Ty3Hiura TyrpH Ke^iaAH. BH3Aa

M  =  B 21 - A 1C 1 =

A ’B2 ( a A2\ I  C2 B2 \
c* U 2 C2 J \ *2 C2 j) -

=  ( ^  +  ̂ - C V ) . ^ ;  (14 )

A hh Ty3raHAa yHHHr H(j)0AacH KyfiHAarHna 6y;iaAH:

A =  _ ^  +  B ^ - C ^ - D L ^ i (15)

(14) Ba (15) ra KaparaHAa M  Ba A HHHr ^HHMaTJiapH Typ^iHHa
Sy^HuiH MyMKHH. LLIyHHHr ynyH  6np KOBaKJiH rH nep6o;ioHAHH 
Typ^H TeKHCJiHK^iap 6h^3h KecraHAa Typ^iH hkkhhmh T a p ™ 6;iH 
M H3H^ap ^och ji Sy^HuiH (xycycn ft ^o^Aa h kkh ts  Tyrpn  hh3hk
}fOCH./I Oy^HUJH) MyMKHH.

4. TeKHC.iHK 6h^3h 6np kobsk^h rHnep60^ 0HAHHHr 6np 
yMyMHH Hyi^TSCH 6 y ^ r a n  ^ (M A a ,  h t>h h  t c k h c ^ h k  CHpTra y p H H 
Ma OyJiraHAa A =  0 SyviaAH, eKH (15) r a  MyBot^HK, 

A -a2 +  B-b- — C2c- -  D 2 =  0. (16)

By M yHoca6aTra acocjiaHHS, 6np kob3kjih  rnnepCo^OHAra 
ypHHMa Cy^raH TeKHC^iHKHHHr TeHr^aMacHHH Ty3Hiu MyMKHH. 
^ai^Hi^aTAa (16 ) hh SyHAaft 63hui MyMKHH:
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C yH ra i^aparaHAa, K00pAHHaTa;iapH:

Aar- nb2 Cc-
Q J yt Q > Q 0 ^ )

Sy^raH HyKTa (12 ) TeKHC^HKHHHr cnpTra ypHHHiu Hy^TacH 
Oy^aAH , qyHKH (1 6 ) Ta-bMHH 9T ii ; ir 3HAa ( x u  y ,, z , )  HyKTaHHHr 
K o o p A H H a T a ^ a p n  ( 12)  h h  Ba c h p t h h h t  TeH r^iaM acH H H  K a n o a T -  

jiaHTHpaAH.
ypHHMa TeKHCJlHKHHHT, HT>HH (1 2 ) HHHr K03(})4)HU.HeHT./iapH

(17) AaH aHHK-'iaHaAH:

A _  Dx\ R _  _  £y±_ r  — x  Dz'
A — a* ' *2 > ' c2 ’

HaTHJKaiia Ghp kob3k^ih rHnepGojiOHAHHHr (a:,, y u z , )  Hy^TacH- 
AaH yTraH ypHHMa TeKHC-iHKHHHr TeHr^aMacn GyHAafi Cy^aAH:

x*i | yyi zzi _  i
ai ~r b2 C2 (18)

HopMa^HHHr TatpncjDHra MyBocj)HK 6hp KOBaKJiH rnnepGo- 
JiOHAHHHr ( x t , y u z ,) Hy^TacHAa TeHr.iaMacH GyHAafi Gy^a^H:

a " - (x -x i) ft2(y — y,) _  c2(z — z,) 
x\ y\ — 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 H(J)OAa i^HJiHHraH chpt a f l j i a H M a  
G u p  K O B a K J i H  r n n e p G o J i O H A  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 xO y  tckhc- 
;iHrnra napa;uie.ib 6y^raH tckhcjihk Gn^aH kcchmh afwaHaAaH 
nGopaT. X aKH^aTAa xO y  TeKHC^HKKa napa-ijiejib Gy^iran tckhc- 
/ihkhhht TeHryiaMacn z — k Gy^aAH (k  — y3rapMac coh ). ByHH 
(4 )  ra KyficaK:

jf2 +  y 2 * 2 _  i
a2 c2 ’
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eKH
■r2 +  y2 _  k2 +  c2

a2 c2 i

6kh

^  +  y2 =  _̂ + f ! ) _ .

6y sea MapKa3H KoopAHHaTa^ap CouiHAa 6y;iraH Ba paAHycH

r  =  k2 +  c2

6y^raH aft^anaHH H^ojxa :KH;iaAH. ByHAarn k HHHr i^iftMaTH ^ap 
KaH^afl Sy^HuiH MyMKHH:

----- C O  <  k <  +  O O .

6. S hah 6h p KOBaKJiH rHnepSoviOHAHHHr AOHpaBHft kcchm- 
JiapHHH H3^afiMH3. 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 
cc|)epaHH o^aMH3:

■x2 +  y2 +  z2 — R 2,
6 kh

H3^aHraH kcchmhh aH H ^aui Mai^caAH 6n^aH (21) hh chpthuht 
(4) TeHr^iaMacHAaH afiHpaMH3:

( ^ 2~“ " *?■)•*“ +  ( j 2~ — R f ) y ~ ~~ ( t 2" ^ ^ ) 02 =  °-

By TeHr^aMa 6np kob3kjih rHnepSoJiOHA 6H^aH ccj)epaHHHr 
y33pO KeCHIUHIU MH3HPHAaH yTraH CHPTHH H(|)OAa K^JiaAH.

XycycHfl ^o^Aa 6y chpt TeKHC^HK^apAaH H6op3T Gy^HiiiH 
MyMKHH. ByHHHr ynyH ^s^ hth TeHr/i3M3HHHr qan tomohh 6h- 
Phhhh Aapa>K3^iH KynaftTyBHH;iapra a«pa;iH iiiH  ;io3hm . B y sea 
TeHrviaMaHHHr K03cJ)(|)HiiHeHTJiapHAaH 6npH Hovira sftjiaHraH 
^O^Aa MyMKHH, HTjHH

R 2 =  a2, eKH R 2 =  b2, eKH R 2 =  —  c2;

6yjiapra i^apa6, ^aJinrH TeHrviaMaHHHr KypHHHuiH i^yftHAarHMa 
6y^aAH:

~ i * ) y 2 - [ i r + i ) 22 =  0,

( • ^ r — w ) x2- ( j r + l > ) z2 =  0’
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(-sr -  * - )  - k ) y ‘ - o.

6kh Sy.napHH hh3 6yHA3ft e3Hiu m ym k h h :

a2 — b- o a2 - f  c- o n
— * r - r ------- c ^ 2- =  ° .

^— ^ ~ X 2 - f  - ^ 4 ^ - Z 2 =  0, 
a -  1 c - ’

a2 — c2 ,  . 62 — c2 , a

+  — F - y a =  0-

a  >  ft >  c (|)apa3 KH^iraHAa 6y TeHr^aMa^ap^aH hkkhhhh Ba 
yMHHHHCHHHHr Han TOMOHJiapH HKKH KB3AP3THHHr fiHFHHAHCH- 
A3H n6opaT 6y^n6, y^ap hkkh  ^9i ĥkhh Shphhhh Aapa>K3;iH 
KynaflTyBHHra a>Kpa^MaftAH. Bhphhhhchhh aca 6yHAaft £3hih 
MyMKHH:

J  V a 2 -  b2 - ± Y  a2 +  c2 ) [ { V a 2 -  b2 + ± y a2-{ -c2 J - 0 ,  

6kh 6yHAaH

- 1 - V a 2 — b2 ---- ~ V a 2 +  c2 =  0,

y- Y a 2 — b- \  — Y a“ +  c2 0.b

(22)

I^H^HHraH (J)apa3ra MyBOcjjHi  ̂ a >  b >  c 6y;iraHH ynyn (22) 
TeHr^aMa^apiiaH ^ap 6hph ^ai^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 lHiiepGcvioHAHH avuiana 
6yflHH3 KecaAH. y^iap chpthhht 6 o h j  A O H p a B H f l  k c c h m -  
j i a p H  AeftH^3AH.

LLlyHrs yxrnsiu (22) TeKHc^iHK^iapra nspa^^e^b 6y;iraH ^ap 
Ghp TeKHC^HKHHHr 6Hp KOB3KJ1H THnepSo^OHA 6h^3H KeCHM- 
JispH ^3M afl^aHaA3H H6op3T. ByHH hc6ot KH ÎHHI MyMKHH 
6y;iC3-A3, 6Hpoi< 6h3 6y epA3 6y M3C3/ia ycTHAa TyxT3M3HMH3*

7. BHp KOB3KJIH rH n ep 60^ 0HAHHHr K00pAHHaT3.13p 6oHJHA3H 
y iT 3 H  ^ s p  6Hp BaTapH TeH r h k k h ts  6y./iHHaAH, h m h  koopah- 
H3T3J13p 60UIH CHpTHHHT M3pK33H 6y^3A H . ByHH HC60T KH^IHUI 
§  138 HHHr 7-MOAA3CHA3rH Cy3^3pHH TaK pop  KHJ1HUI ACM3K./IHP-

8. 3 h a h  cnpTH hhr 6epH/ir3H fiyH a^H iu ra  n sp s^ ^ e^ ib  6yvir3H 
B3T3pjI3pH ypTa Hyi^Ta^apHHHHr reOMSTpHK ypHHHH TOn3MH3. 
(E>3pa3 KH^afi^HK ( a 0, y 0, z0) y3rapyBHH B3T3p^iapHHHr yp ia cn  Ba

x  =  mt +  x0, y =  nt +  y0, z =  pt +  z0 (23)
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HDBWBtfJH3X ‘ X HHHXh ‘ HtfBirHgaff B'HOIfOgdDUHJ BWHBIftJB HITMB3 
-OH HHHH xdHD HBJHHIffiM BB"0(|)H HBITH9 BWBITJH3X X g •H'E'BI/,A9

gnovogdaum nvxvsox m/yfj -q^j §



HHDAh OM ‘ HBI/’BDBV\[ 'EHWBdAH QHD3M HBI/'Hg dBI/’>IHIfOH>I3X HBJI/Ag 
WSI/'I/'BdBU BJHdBI/'HHI/'DHHax BJ-BHHVdOOH JHHHDAh OM HtTHg g

•XBdogH HBt/'HdBI/'HhaODB JHHHDAhOM dBI/’MHEHh (j?) 
Ba (g )  -HtfBrHto etfcxjw hhMhehii HdjAx hb jxA  HBl/Hmog dBi/BX 
-BHHirdOOM BtfHJHI/’DHHaX ZQ& HdHg dBk HBtfdBI/’BWBI/’JH3X A g

W - 0 - f  +  f  ‘0 =  T - f

H>13

rnVBi/’A g  yBlTHAg hiti 
-HHHdA>I JHHHA ‘ BDHHI/hM £BdB(f) Q =  x  BffBWBI/*JH3X (z) d B jy

•Hli'BI/HM BVO(})H HH^HEHh H d iA x  HBJxA' HBtfHmOQ dBI/BXBH 
-HVdOOM BT/’HJHI/‘DH>I3X ZQX  HdH9 dBk- HBtfdBL'BlVBfJH9X A g

. o v  . a . v
(E) 0 =  T  T  0 = 7  +  -

H M 3

: hhhi\Aw raHEa HBffHAg hhbwbi/uh3x Ag •HtfBi/’Ag

z3 rV
o =  2 — h-zz  zx

HmHHHdAM JHHH
-BWBirjHax (z) ‘ bdhhithM £BdB({) o  =  rt dBJB mBmxA BJHAm

•HirBXBdhA BtfHinog
dBI/’BXBHHtfdOOH HHOAhOJI HJHI/’OHHaX A Q X  •H'E'BdHXHBI/’XB
-OHBM HHdBtfXBWyHM 0 =  rt *0 — X  EHil/’g BWBI/UH3X Ag •HlTBL'Ag

0  =  1  +  ^  eA zx
HmHHHdAM JHHH

( 5 )  B W O k  A g  ‘ EH KBfH M  EBdB({) 0 =  2 HAhA mHUOX HHHWH03H 
HBI/’H g HJHI/DHJI3X &QX  ‘ HBI/B3BW ‘ EHKBdHmHaX HHHdBI/WHDaH 
HBI/’H g  HdBI/’HHI/’OHHaX BXBHHtTdoOM JHHHDAhOX (z )  H tTHg. Z

•HirexA HBtTHinOg dBirBXBHHtfdoOX 
dAhOX HH'XK ‘ x d io  Ag BlTHBJBdBJl BJHmmrHEAx JHHHBWBITJH3X

mndrimuai m dvvidno n vgn id v i nhwwxfj



(Z) • 0 ~ ? - 7  +  1?sz sa

:Htreir/Cg hbB'hXq HmHHHdAH jh h h b k b im h 3x ( j )  ‘ bdhhi/-hM EBdB<|)

d B j y  "h hd i/'Xq

o >  *v ‘o <  zv  *0< V
XHL-HBtfHto £BdB(J) 
'HtfBITHM BVO(f)H H H

-d A h o h  b w b i/u h s x  ( [ )  Bl/irok X g 'SHweimM SBdBcf) ndBHDax b jh d

-B dom H  JHHHHOBXHHHH HBJtfOM HHHDBdOmH JHHHHdHQ HBB'HdBlT 
-XH3HtIHCj)(|)60H B17mHdHmH^X HHBWBI/JH3X HXhX JHHHXpn ‘ H’D'BI/'h M
BtfO(J)H hhbxMAh (o ‘0 *0) EHJi/a A BtfL-ok hbji/-A9 ithx dug HdBif 
-Bdom H  JHUHdeiyXHaHtlH^eOH BHN2k BtfBWBI/\IH3X A g 'H ffB IfAp

( l )  0 - = r * V  +  t&V +  j r l V
HmHHHdAH jh h h A  ‘ bohhi/hM eBdecf) 0 =  Q

BtfHOBMBFJHaX JHHHXdHD HlfeBHdBW HfpHXdBX HhHHHHH ' I

3AHON IH §

(c7 ) "n =  ——— I— —______ —------
zdld 1 zulu ziuliu

:(6EI § ) HtTBi;A9
BhHJBtZ'HHAM HXdBm m H fA g  BWmXM JHHHdxaWBHtr BtfBHHH BV
-i/ok  A g  ’HHOirAp h h i/d h h s x  irBdxawBHtr BwmAM h bx b q o h h  B idBirA

p. _  r.J 1 jQ _______ s £ _ ___ ‘n  =  _______ ________

zzd ffiu x zm ^  z'rf /Ott x ' w

(zz)

l’ H HHOI/A9 HdxSW BHir HHHH JHHHlJ'HOI/'OQdSIIHJ HI/’HBHOH HHHH 

zd __ lu __ ziu 1 lq __ lu __ liu
z < x  z K ~~ x

‘ HHITHBIi-HM £BdB(j)

( 17) :0 =  ' l _ i _ - £ l _  j £ . _
u 6 ;  U z d ^  Ku xiu

IHtfBIfAg
BhHJBl/HHAM H0BWBI/MH3X HHI/DHHaX I/Bdxaj'iBH'D' JHHHVHOI/OgdaUHJ 
HI/HB0OH HHHH HBJITAq BWiHAM BJinHIi'BHA^ ( d  'U  ' w )  BlTHBJXS

ofino% [fil §
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z  =  k TeKHCflHK 6n^aH, ht>hh xOy  TeKHc;iHKK3 napa;uie.flb Te- 
k h c jih k  6wj\&u K ecn S  KypaMH3. B y  ^ o^aa

B y T em viaM a  rH nep6o;iaH H  H(f>o,na i^H^aAH. ,HeM3K, (2 ) k o -  
HycHHHr yOz TeKHc;iHKK3 n a p a ju ie ;ib  tc k h c jih k  6 h .ti3 h kcchm h 
rH n ep 6 o jiaA aH  n 6 o p a T . LLIyHra y x rn a u i (2 )  KOHycHHHr xOz  T e- 
KHC^iHKKa n a p a ^ e ^ b  tc k h c ^ h k  6h ;i3h  kcchm h j^sm rn n e p S o -  
.m a sh  n G op ax .

eKH

*L _l  —  *1 a1 +  &2 — C2 »+

eKH

B y  ren iviaM a sipHM yi^iapH  

Z

6y^raH sjij ih i ich h  H(})o;ia KHJiaAH. 
J^eMaK, (2 )  KOHycHHHr xOy  Te- 
KHC^iHKKa napa.zi.ne.7ib t c k h c j ih k  
SnjiaH KecHMH SMHncaaH nSopaT 

(maK.f i 199).
3 h a h  (2 )  KOHycHH yOz TeKHC- 

jiHKKa napaju iejib  reKHCJiHK 6HJiaH
KeC3MH3. ByH,Haft TeKHC./IHKHHHr 
TeHrJiaM acH  yM yM aH  x  — k 6y.rca.ziH. 
B yHHHr 6n^aH (2 )  hh  6HpJiHK.ua 
enraHAa

IlJaKJi. 199.

ya z2 _ K1
b2 c2 a2’

6KH

=  1.
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S hah (2) KOHycHH HXTHepHH TeKucjiHK GmiaH KecnS Kypa- 
mh3:

M  HHHr Ty3Ĥ iHmHra âparaĤ a yHHHr î HfiMaTH Typ̂ Ĥ a 6y-
JIHHIH MyMKHH (HO./IAaH KaTTa eKH HO^AaH khhhk 6kh Ho.nra 
TeHr). /I,eMaK, KOHycHHHr HxraepHfi tckhc^hk 6n;iaH KecHMH 
Typ^IH HKKHHHH TapTH6.!IH HH3HK 6y;ia OJ1HJIH.

4. KOHycHHHr TeHr^aMacn 6 H^aH rnnepGo./ioHA.'iapHHHr TeHr- 
jiaMa;iapH opacHAarn i})apKH y^apHHHr 030A >;aAHAa Gy^raHH 
yn yH  § 138, 139 Aa i^H^HHraH M y*oKaM a;iapra acocaH, (2 ) ko- 
HycHHHr AonpaBHft KecHMJiapH y iu6y xeHr^aMa^ap 6n;iaH aHHK* 
jiaHaAH:

A x  +  By -j- Cz  +  D  =  0. (5 )
GyHAaH (C=j= 0):

Ax  +  By +  D
c (6)

eKH 6yHH (2) ra KyficaK

x 2 , y2 (A x +  By +  D )2 
a2 +  62 C2c2

eKH

A xx 2 +  2 Bxxy  +  C,y2 +  2D xx  +  2 E xy +  F x =  0, (7)

GyHAa
AS 
c2 >

r  _  C2 B2 _  AD
1 62 C2 1 U \ — c2 >

. _  E D  F  _  _  D 2
1 ~  C2 ’ ^1 — C2

6y epAa
M  =  B\ — A f i i  -

(8 )

■jj-1/ a2 — ft2 -  -f V a 2 +  c2 =  0

} / f l 2 - » 2 +  7 / a 2 + / - 0



‘ BDHHimk EBdecJ) q =  x  ea

(<?)
<(bZ

HH9
fiZ , d_Z 
7,n r  tx

‘ bohhl-hM EBdecf) if =  X BtfdBjy
' HU'BI/'Hk Bl?

-ot|)n HHJUHinre yHknMBSc bwbi/uh9x Xg B'E'HBJi/’Xg q <  y :Mz'Bi/‘Xg

i — 'bn  , dyz
I — T T  +

HH9

00£ -o e m

bz_,<*Z
I*

HITIHHHd
-Xh jh h h  (^) ‘ bohhl'hM  EBdscj) tf — z d B j y  ‘EHHBdnniMsx hh
-HdBimHD9H HBI/’Hg dBI/’MHI/’OHJiaX HBJI/Xg cII/,9I/,I/’BdBU BJHdBI/’>IHI/‘ 

-9HX9X BXBHHirdOOM JHHHxdHD HtTHg ’ £
•HU'Brayato' Hmog JHHHxdHD bxMXh 

(0 ‘0 *0) O  '(00S tfHBm) xBdogn HBH'dBi/
-BfOgBdBU HdBIfflHD9>I HBI/’Hg dBI/’>IHI/’0HH9X 
ZQk  Ba ZQX  JHHHxdHD ‘ MBN91]' ’ Ht/BI/’Xg

zbz — SX HH9 %  =  z

‘ BDHHL-h M £BdB(}) 0  =  r

lzdz zX
‘ bdhhl-h M EBd 

- bc{) o  =  X BE" (^ )  dBJB m sm xX  b j h X[J]
■HlTBirXg b n

-HHdX BJXdHO BtTHmOg dBITBXBHHtrdOOJI HJHIf 
-0HH9X &QX ‘ BtfHEJXIJB QHirU’H- BhBMmog HH9 ‘ HffBXBdhX BffHmOg 
dBITBXBHHlTdOOJI HHMHITDHM9X fcQX l/HOITOgBdEU MHXIIHI/’I/’e ‘MBK91/ 
•HtfBdHXHBI/’XBOHBM 0 =  X ‘0 =  X  EHJIT9 HHBKBI/-JH9X X g  ‘ HU'BI/’Xg

o - 1  +  fs'' zx

‘ BDHHITHM EBdBtJ) Q =  Z B'D- (}/) d B j y  ‘ £HIVBdHm>I9X HHHdBI/'WHD9>I

mndnnrxai m dvvidno n vgn id v i rthHirxutf



HBimg HdeifXHtfOHXaj, BXBHHl/dOOH JHHHxdHO (|>) HlTHg 'Z

•HffBi/Ag o <  q ea 0 < ^  MH({)OaAw BJEBdB(|) HBJHHL- 
-HM BtfHDHdjAx HdBirXHaHlIH^eOM JHHHBKB1TJH3X ( j )  BtfHdofcOI

( f )
bjZ , dl 
z& zx

:HVBfAg
yB l/H A g H m H H H dAH  jh h h  ( j )  H B w air ‘ jh h h  ( 3)  ‘ bdhhi/hM £BdB({)

(S) =  ‘d = ^ ~
, 3  3

HH3

V  V  
(s )  ,3? _j_ 22____ =  0

Z6  ZX

HH3
. 3Z 3Z 
z&V s *V

:elTHBJh3

HBXBgOHH BJ 2 HHBWBITJH3X ( j )  ‘ h H X W A n  m H im M  £BdB(J) XBgD Aw 
XkBaBWBk HHHOBdomH s A  JHHH J  ‘ gHITHM £BdB({) HdBHD3X BJHO 
-BdomH JHHH ZY  Ba l Y  HHHOBdOinH JHHH J  HJBtTBW BIfJH ai 
•H fi'B fHHa'C t / H O i r O g B d B H  S H X l l H I f f E  xdH 3  HBJIfHM BffOCfjH BH

-BITJH9X ( j )  Bl/ifok: A g  'H H D irA g  im x  d n g  H d B ifB d om H  JHHHHdBtf 
-xh3hH hcJ)(| )goh  zy  e a  ly  e1Tbw bim h3x ( [ )  ‘ M HirHBiraii EBdBcj)

•dHl/MHirJOg BJH dBITBdom H  JHHHdeiALHaHtlHtfxfjGOH 
HJBtfHA HI/HBm JHHHxdHD HBJHHIfHM BffOCf)H HBI/’H g BPMBI/\IH3X A g

( l )  ’0 =  Z D Z '+ t & V  +  zxlV

:e h w b i/o  h h h d b w

-B IM H 3X  B tnroo  JHG JHHHXdHD EHOEBHdBN HirgHXdBX HhHH H H H  • [

iTH O irogvdvu H H iu m n re mzn  §

•XBdogH HB’C’d B fB H
-Bi/fjB HdBirwHoaM bwwb5c HBJi/Ag qirairiredBu bhhhi/,ohh3x 6 q x  
jh h h A HHHAh ‘ mreiniHair dAhoh  HHasdHOir oA hoh A g  -m/Bi/Ag

0 _  zO zv
zZ z& +  zx

H m H H H dAH  JHHH 
-BWBITJH31 A ‘ B3HHITHM EBdB({3 q =  B BtfeKBIMH3X ( 3 ) dBJy

gnovogvdvu vniunvv£ -gp[ §
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&  , y2 
Z 2p +  2q'

eK H

y2 =  2 q ( z -  | j .  (6)

(5 )  Ba ( 6)  T e H r^ a M a ^ a p A a H  ^ a p  6n p n  n a p a 6o/iaHH ncJ)OAa k h -  
j ia A H .  X I,eM aK, xOz  TeKH C^iH K^iapra n a p a ^ ^ e ^ b  6y ; i r s h  t c k h c -  

^iHK^iap c h p th h  K e c ra H ^ a  n a p a 6o ; ia  j jo c h ^  6y ; i3A H .
S h a h  CHpTHH H X TH epH fi TCKHC^HK 6HJI3H KeCH S K yp3 M H 3 :

A x  +  By +  Cz +  D =  0. ( 7 )

B y  e p A a  6 h 3  aftpHM  h k k h  ^ o ^ h h  T eK iu H p H 6 K yp a M H 3 : 1 ) C=/=0 
Ba 2) C =  0.

O a p a 3 miJiaPuiHK, C =f= 0, srbHH t c k h c ^ h k  Oz y i^H ra  n ap a/ i- 

^ e ^ b  6y ^ M a cH H . B y  ^ o ;m a  ( 7 )  AaH

Ax  4- By +  D
z = z -------------c ---------;

6 yHH (4 )  ra  i^yflcaK,

Jfl yi Ax +  B y +  D  _ _ n , 0)
2 i  +  2 q ^ -------- C-------- ^8)

B y  HH3HKHHHr 1KHHCHHH T eK IK H p H IIl y n y H  M  HH Ty33 M H 3:

M  =  B l - A 1Ci =  - ± . ± - q< 0 ,

AeM 3K , H3^13Hr3H KeCHM S ^^H n C AaH  H S o p a T .
3 h a h  h k k h h m h  ^ o j ih h  T e K in H p 3MH3: C =  0. B y  ^ o ^ A a  ( 7 )

HHHr KypHHHUIH

Ax +  By +  D  =  0 (9 )
6yAaw, SyH A aH

6 yHH (4 )  ra  ^ y ftca K , Tem viaM 3H H H r KypHHHuiH

*2 ( A x  +  £»* _  _
2p +  2B"-q ~ z ’

eKH
( B2 , Â  \ 2 i AD  D9 , D~ ~ /in\
{2p +  2q) X + T X ~ B ~Z +  27 =  °  ( l 0 )

6 y ^ 3AH. B y  3C3 n s p s S o .is  Ht})OAa KH^iaAH, nyHKH SyH Aa



M  =  B\ — a xc x =  0.
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IllyH H H r 6n^aH , KecyBHH TeKHCJiHK Oz  y ^ H ra  napaji^e^ibv 6yn- 
raH ^OAHa H3^iaHraH kcchm  napa6o;ia/iaH HSopaT 6y/iaAH.

Arap p =  q 6y ; ic a .  (4) HHHr K ypH H H iiiH

6y ^ a ^ H  Ba 6y ^ o ; iA a  c n p T  a fl^ aH M a  n a p a S o ^ o H A  AeftH JiaAH . 
By cH pTH H H r ^ a p  ^aH A a ft z — k  >  0 TeKHCJiHK 6HJiaH k c c h m -  

J iapn  a t i^ a H a ^ a p A a H  u S o p a T A H p . By .^ o ;iA a  c h p th h  xOz  t c k h c -  
•/iHK/iarH napaSo^aHH Oz yv,\\ aTpoc})HAa afi;iaHHmHAaH ^och ;i 
S y j ir a H  ^ e 6 cf)apa3 ^ h j ih ih  m ym k h h .

4. K>KopHAa i^HJiHHraH My^OKaMa^apAaH MawiyMKH, (7 ) 
TeKHC^iHKHHHr (4 ) cHpTra ypHHMa SyjiHuiH ynyH (8)  Aa A =  0 
C y^ H u iH  K e p a K , 6 k h

By MyHOca6aTra acoc^aHH6, sjuihhthk napa6c>;iOHAra ypnn- 
Ma 6 y ^ r a H  TeKH C^H KH H H r T eH r^ aM acH H H  T y3 H iu  m y m k h h . X a -  

i^H ^aTAa , ( 11)  h h  6y H A a ft  6 3 h h i m ym k h h :

6yHra i^aparaHAa KoopAHHaTa^apH:

Sy^raH  Hyi^Ta (7) TeKHC^iHKHHHr cnpTra ypH H m n  Hyi^Tacn Cy- 

jiaAH, nyHKH (11) Ta-bMHH 3TH^ranAa ( x u yu z ,)  ny^TanHHr 

KOopAHHaTa^apn (7) hh Ba chpthhht TeHr^iaMacHHH i<aHoaT.aaH- 

THpaAH. ypH H M a  TeKH C^H KH H H r, HT>HH (7) HHHT KO Scjj^H U H eH T- 
; ia p n  (1 2 )  AaH aHHK^iaHaAH:

HaTH)KaAa smhhthk napa60^0HAHHHr ( x u yu z ,) HyKTacHAaH 
yTraH ypHHMa TeKHc^HKHHHr TeHr^aMacH GyHAafi 6y;iaAH:

x 2 y 2 — 2pz =  0

A =  A 2p  +  B'2q — 2 CD =  0. (11)

X X \

p (13)
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HopM a^iHHHr Ta"bpH4)Hra MyBO(})H^ svu ih h th k  n a p a 60^ 0HA- 
hhht (.v,, y ,, 2,) Hyi^TacHAa yHHiir TeHrviaMacH ^yfiHAarHna 
6yjiaA H :

p ( x  — x i )  _  g ( y  —  y i )  _  2 — 2\
xi y i — 1

5. 3hah BJTJiHnTHK napa60;i0HAHHHr AonpaBHH KecHMJiapuHH
H3./I3HMH3. ByHHHr y ^ y H  MapKa3H SJIJlHnTHK napaSo^OHAHHHr 
y^H A a Ba y3H xOy  TCKHC^iHKKa ypnHM a 6 y^ ra H  y m O y  C(J)ep3HH 

o^aM H3:

x  2 +  y2+ ( z - R ) 2= R \
6kh

X2 I y2 , z2 _  / .cx

2 R  +  2 R ' (  *

CHpTHHHr, HtHH sjijihhthk n3pa6o;ioHAHHHr TeHr^iaMacH SyHAaft 
bah: 

fP +  i q =  z - <16> 

§ 137 Aa KypcaTHJiran fiy;i 6n^aH asbom i<hjih6, (16) ash (15) 
hh aftnpaMH3:

1 / 1  1 \ ,  . 1 / 1  1 \ 2 2:2 r\
2 ( p R ) X  +  2 ( q R j y  2 R  ° *  ^

B y  T e H w a M a  s ^ ^ h h th k  napa6o;ioM ,a 6 h m h  (1 5 ) c^ epa H H H r y3a -
p o  KeCHIHHIU HH3HFH yCTHA3H yTraH  CHpTHH K(J)OA3 I^HJiaAH. 
B y  CHpT TeKHC./iHK S y^ ra H  ^o.aAa AOHpaBHft kcchm  ^ o c h ji 6 y -  
^laaH ( §  138). B y  sea (1 7 ) TeHrviaMaHHHr nan to m o h h  1 -A apa- 
yuajm KynaH TyBM H ^apra ajKpaviraH Aa m ym khh. ByH H H r y ^ y H  
(1 7 )  TeHrviaMaHHHr K03({)4)HU.HeHT;iapHAaH 6npH H o;ib  Sy^H iu i 
KepaK, H'bHH:

R =  p, eKH R =  q, eKH R =  oo; (18 )

6 yv ia p ra  t;apa6 , (1 7 ) TeHrviaMaHHHr KypHHHuiH 6yH A aft S y^ a ^ H :
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eKH Oy^iapHH SyHAaft e3Hiu MyMKHHt

( p ^ h l - Z2 =  o,

(p= £ *  +  2* =  o 
/>
y-2 y2
-  +  -  =  0, p q '

p >  q (J)apa3 KH^raH^a 6 y  TeHr.ziaMa.iap.a8H h k k h h h h  Ba ynHH- 
HHCHHHHT Han TOMOHH HKKH KBaApaTHHHT ftHFHHAHCHA3H HSopaT 
6y jm 6 ,  y ^ a p  hkkh  ^ai^Hi^HH Shphhhh  Aapa>Ka;m Kynafl 'ryBHH^ap- 
ra  a^Kpa^MaftAH. B h p h h h h ch  6y./ica, yHH 6yHAafi  £3hhi m vm khh:

( y j / Z Z I - * ) ( , , / I E l + z ) - 0 ,

6k h  6 yHAaH:

y Y - p- ~  — z =  0, y Y  P ~  q +  z =  0- (19)

p > q  Cy^raHH ynyH  (19) TeHr^aMa/iapAaH ^ap 6npii .^ai^H- 
tJHft TeKHCJIHKHH H(f)OAa ^H-MAH B3 § 138 Aa KH JHHraH My.'SOKa- 
Mara MyBotfmt; SyjiapAaH ^ap  Snpn cc])epaHH, AeMaK, b^^hii- 
t h k  napado^oH AHH  aftjiaHa SyftHna KecaAH. y ^ a p  cupxHHHr 
6 o  m  A O H p a B H f t  K e c H M J i a p n  AeftHJiaAH.

I lJ yH ra  y x m a u i  ( 1 9 )  TeKHC^HK^apra n a p a ^ ^ e . ib  6y.nraH ^ a p  
6 np  TeKHC^iHKHHHr 3^i^iHnTHK na pa 6o ; ioH A  6n ^an  KecHMJiapH 
^aM afi^iaHa^apAaH H d o p a r .  ByHH h c6 o t  p j i n m  MyMKHH.

6 . §  138 h h h t  8-MOAaacHAa KypcaTHJiraH f iy ; i  6n;iaH a3bom  
STraHAa ( m , n, p ’ )  f lyH a ^H m ra  i^ymMa Sy-iraH s j u h i i t h k  napa -  
GojioHAHHHr AHaMeTpa^i TeKHCJiHK TeHr;iaMacH ^y fiH A arnH a 
6 y^aAH :

f  +  =  0. (20)

l l y H a^ H m ^ a pH H H r  opacH Aa 3Hr My^HMH p ’ — 0, ht>hh 3;i/iHnrnK 
n a p a 6 0 ^ 0 HAHHHr y ^ n r a  nepneH AH Ky/ iap  6yviraH ftyHa;iHm caHa- 
nam. B y ^o^A a  (20) HHHr KypHHHiUH 6yHAaft 6y;iaAH:

f +  ”f  =  0. (2 1 )

7. 3hah MatJiyM  m ap T  6uAan s ^ h h th k  napa60Ji0HAHH Ba



‘ BOHHtfHto EBdetJ) if  -  Z  Blf ( c  
d B j y  •EHKBdHrnnaX HHHdBimH03M HBITH9 dBIfMHI/OHMSX IICJ.il/-\« 
qirainfBdBii EJndBtfMHiroHMax BXBHHlfdooM JHHHxdHD HtTHg g

"XBdogn HBtrdBirBtfogBdnu 
KdBI/WH39M HBI/Hg dBI/'MHIi’OHHaX Z Q k  BH Z Q X  JHHHxdHD ‘MBWOl

'.zbz —  =  7A HM9 ^  —  =  Z

‘ZdZ =  7X  HM9 —  =  Z 
°  ° s*

:B3HHIi-HM EBdECp Q  =  X  B djH Ao *0 =  rt d B jy  
'HH'BI/'HM BlfO^H HH^HEHh H d iA x  HBJxA HBB'HIIIOg 

dBI^BXBHIltrdOOM BtfMHIfDHH3X (KQX H dng dBX HBtrdBI.'’BIVBIi"JH9X A<|

. . b A d A . b A , d A
( * )  -0 ~ = f - = r -  0 =  = 7  h ==~

‘0 =
A  A , ±J\  (JLA A-A

<|V~
■0

HMtf

. b d bfc d(\
0 = - 7 ------HMJ) 0 =  - ? ---------- -
u c* 5*" zx

IHtfBIfAg HBtfHAg HmHHHdAM JHHH (g )  ‘ B^HHirHM EBdB(|)
0 =  Z d B jy  ’EHNBCIAm gHD9M HBI/Hg HdBtfMHIf DHM3X BXBHHU'dO 
-OM irBaaB jh g  hhA HAhA mndnmMax hhhi/’mbih JHHHxdH3  -g

(8 )
^ Z _ dZ z=z
z^ zx

IHlTBtfAg HBtrnAg HmHHHdAM JHHH ( l )  ‘ BOHHI/h M EBdnif)

(s) 0 > b — - ~ - l0 < d

:( 3 t l  § )  B djH A o ‘ gHh3 HBXBgOHH BJ Z 
HHBWBIMH3X HAhA JHHHAuI '(HHMKAw mHXdBJEA HHHmHIfBH A# 
jhh hh m A z o  Btfirok omb) ehkbl-hM  EBdBcJ) o > 3  HAhA HinHirAg 

MHHB BITBOBW :HHDfAgO>SVr Ba 0 < C V  ‘ MHICgBIfHk £BdB(J)
•HtrBITHM BVOCfjH HHXdHO HITW9H

fHOirogedBH MHi/ogdauHJ bwbimh3x A Btnrok Ag ‘ BDirAg ithx dBk
HdBITBdom H  JHHHdBirXH3HUHC{)(|)G0M zy  B9 l y  H JB f HDBNBI/’JHD I.

LYf mndrm mai m d v v id n o  n v g m d v i nhunyyjj



( l )  0 =  ZDZ +  ztzV  +  zX'V
AgmA JHHHxdHO €HD£BMdBW HtfgHxdBX HhHHHHH B'E'dBjy * [

f fH o iro g v d v ii M H irogdauH j ew  §

•HtfBi/Xg iTHOi/ogBdBU HHXHHinre HXHFiHi/1 jhhhA ‘ boh h to  BJdog 
-Hiq.6 tyz) Btfirok hbjdA enajiah ndBieMA JUHHtTHODUHinre ‘HBwatf 
' ( x q  hMA jhhhA) HtTBdag tfHOtfogBdBH mh.luhl’ i/,6 hh'lh ‘ HtTBirXg

>y  =  A? . dZ
\z 16Z 6

HmHHHdAH jhhh  (£ g ) Bir^ok X g  "HHOi/’Xg Hirnah

( f Z )  b =  ~3 W = ^ tuH

BJdng HBfHg Am HHHaif 
‘ hMDOA SH0H3h HdBtfMA JHHHfHOOHHl/'I/'G ‘HHtfHBIfflM £BdB<J)

( 2Z) - lx  =  —  Z ’ l z + — Z - l ^ *>Z
J) Zq z £r

, r  =  f £S +  f? S + £5
izv £\v I*

‘ v — II-  I J*fL r T±?_
Yxz ~  ]z be
°  o o Z

IJ _  t?_ I s9 _L_ 5®
I -rz«  l <  -JJ +  —  ’x

HH3

HH3

HH3

HH9

z r  l K ^ v - ' x )  

lEDI/H^AM BJH3BWBIMH9X JHHHffHODUHIrtfG dBIfAg

(ZZ) ‘ lz =  z nA =  A lv  — lx  =  x

:H fB fX g yeffHAg HdBL'Bif 
- A w d o t J )  m H d H i m B w i y B  d B i f B X B H H t r d o o H  mirok A g  • E H W B d H X f a n
BJHOBXkAH (o ‘o — ) JHHH'H'HODUHI/’I/’G HHHmog dBI/'BXBHH'E'dO 
-OH ‘ geirMBD HHHdBirmHITBHAf} JHHHHdBirMA BXBHHtfdOOH IfBaSB 
JHG HAhA JHHHAg ‘EHNBdAH gHdHXm.HITOD OdBSA HHlTHODIIHffG

pnovogvdvu mvogdaunj -gpi § 9H



448 § 143. runepS ojiuK  napa6oAoud

eKH

=  1,2pk 2qk

6y aca  xOy  TeKHC./iHKAa rn n e p S o ^ a  Hcj)OAa i<h;i3ah .
A ra p .u a  y  — I,  c y H r p a  x  =  m  c ]japa3 i^H^HHca, ( 3 )  h h h t  K y p n -  

h h iu h  S y H A a fl  S y^ iaA H :

x2
Z ~ 2 P '

OT2 
¥

z =

•Tq' eKH x2= 2p [ z +  ^ y
y2 2  o  /  m2\ 

~2~q' eKH y' =  - 2P [ Z - 2p)'
6 y  T e H r^ a M a ^ a p ^ a H  d n p H H qu cH  xOz  TeKHC/iHKAa Ba h k k h h h h c h  

yOz TeKHC^HK^a nspaSojia H(j)0Aa tjn^aAH (rnaK^ 201).
S h a h  c h p th h  H X T H ep n fi 

TeKHCJiHK ouash KecnS Ky- 
paMH3:

A.x -j- By -f- Cz ~f~ 

+  D  =  0. (5 )

B y e p ^ a  6 h 3  aftpHM h k 

k h  ^ o ^ h h  T eK m H p aM H 3 :

1) C =/= 0 Ba 2 )  o' =  yj. 

ct>apa3 KH.iaft^HK, C=̂ = 0, 
H"bHH TeKHĈ iHK Oz yi^Hra 
napa^e^tb 6yji\iacHH. By

^ o ^ A a  (5 )  A 3 H :

6yHH (3 ) ra i^yScaK,

x*_ 
2p ~

z =  —
Ax  +  By 4- D  

C ’

Ax 4- By +  D
=  0.2 q 1 C

B y MH3Hl^HHHr JKHHCHHH TeK IU H pH IH  y u y H  M  HH Ty33M H 3:

(6 )

M  =  5 2 
1 ~  2p '  2q'> ^'

.ACM3K, H3JiaHraH KecHM rnnep6o^3AaH H6op3T.
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3 h a h  h k k h h m h  ^ o ;ih h  T 6 K iiiH p a M H 3 : C =  0. By ){o;iAa (5)
11 Ii H I' KypHHHIUH

A x  +  By +  D  =  0 (7)
6y.'ra;iH, 6yHjxaH:

Ax +  D
y = ------ r— ;

iiyim (3) ra i^yftcaK , TeHrviaMaHHHr KypHHHuiH

*2 (A x  +  D) 2
=  z.2p 2 B*q 

|KM

( % - r , ) * ’- -  t x - b ' z - % = °  <8)

^y^a;ui. By sea napaSo^aHH H4)OAa ^H/iaAH, qyHKH 6yHAa 

M  =  B \ —  A lC1 =  0.

liiHHr 6n;iaH, KecyBHH tckhc/ihk Oz yi^Hra napa;i.ie;ib 6yji- 
1 ,'SO^Aa H3^aHraH kcchm napaSojiaAaH HCopaT 6yjiaAH.
J. YTraH  naparpacJ)^apAa i^uiHHraH My>;oKaMa^ap;;aii Ma-b- 
\<h, (5 ) TeKHC^HK (3) cnpTra ypHHMa 6yjiHuiH ynyH  (6 ) Aa 
*> Cy^HiiiH KepaK, eKH,

A =  A 2p  — B2q — 2CD  =  0. (9 )

Dy MyHOca6aTra acocviaHHS, rnnepGo^iiK napa60/i0HAra 
HMa Gy^raH TeKHCviHKHHHr TeHr^aMacHHH Ty3mu MyMKHH. 
).\iaisHKaT, (9 ) hh SyHAaft e3Hui mymkhh:

_  f j - , 2p +  : 2 f  -  § ,  (10) 

' l y ina KaparaHAa KOopAHHaTa^apn:

* i - — t ? .  y»  =  zi =  r  ( i i )

'inih ny^Ta (5 ) TeKHCJiHKHHHr cnpTra ypHHHui iiyi^TacH 6y-
i hi, MyHKii (9 ) Ta"bMHH 3TH^raHAa (11) K00pAHHaTajiap TeKHc- 
iu«mmi ita c h pt h h h t  TeHr^aMaviapHHH KaHoaT^aHTHpaAH. ypHH-
I I ITKHCflHKHHHr, HT.HH (5 ) HHHr K03(j)(J)HLlHeHTJiapH (11 ) A3K

<i ii ii K/innaAH:

,4 D =  Czup 9 q 7 ”
JO I MS



-B H ^g JHHHHdBtfMX BXBHHVdOOH I/BaaB JHG HXhX JHHHAg "HHH 
-wXiW ranraM xogoH hkhjhithbhg nmnwr jHHHti'HOirogdauHJ hit 
-HB30M dH9 HBJdX £HDH3h HdeirMX — HH'E'HOI/'OgBdBlI MHirogdauHJ 
WBik BVda Xg HgBH HHBJHHtfHk XOgDH Btf({)BdJBdBU HBJX/£ '8  
•EHWjBimM BHDHBX BJHhaXMX HHmiil/Hto XOgDH HHXg BlTHDBMHdBl 
MmBW ‘HtfBrnHDaH OdseX HdBtfHh80DB JHHHdBtfBWaXDHO IfHX
d B k  Ba H tfH B W im oaM  odseX H d B im h a o o B  jh h h b w 9 j.o h d  d n g

'HtTBI/Hgatf H d B I f H h a O D K  HlftoHEHh HdjXx JHHHxdHO 
dBli-X HXhX JHHHXfTI 'HHHwXw mHirHM EBdB(J) HHdX >mdX3W03J 
JHHHdBtftoHEHh HdjX-l XlTl HHXdH[3 •Hti'BI/’Xg BinfHOTOgBdBlI MHirog 
-dauHJ dBirX Ba HtfBirXg im ook  dBirtoHEHh HdjXx bh3xdhd hxhh 
HBtr (8 1) Ba ( / i )  BlftOBJKHXBH mndag xBwynto HirdXx b j 2/ Ba y 
•HtfeiMg BtnrHovogBdeu HHi/ogdauHJ HdHg dBk HBtfdBi/toHEHh 
HdjXx (81 ) Ba ( / i )  BtrnxBWflHM dwg dBk j h h h  q Ba y HXhX h h  
-BJirXg yHd^HxxH bxMXh ( 'z  ''6. Hx )  h b j h h it o  BVdBiriiHEHh ( 8 i )  
Ba ( z i )  BtrtrHOi/ogBdBn MHirogdauHj bxMXh ( 'z ‘ l/C ilx )  ‘ Hewatr

(IS) ‘ 'zz =
LC

: HtfBMnh gniraH x b h h h b  XgmX B'ffHBJdHx 

-hbhXm odBeX H H dBifNm /JH dx x(f)X>K dng d B k  h jb i t  (o s ) Ba ( 6 i )

(OS)

(61)

A A
'*Z

' y =

A A
'X

A A  A A

. v 
'zz

><C

L A +
A A

b A  d A

V =  — ------T

:hh<ib  ‘ HHDirXg BirtweHh HdjXx h jb IT  ( 8 i )  hm^ 
(/|) bxMXh ( lZ ' '6  ' ' x )  £BdB(|) Ih'C'BI/'HM BT70(f)H HHMHEHh

HdjXx HH1TDHM3X X({)X>K dHg d B k  HJBtfdBlfXg ‘HBlVat/ ‘ Hl/BirHM 

BtfOC{)H HHMHIT0HH3X H dH g d B k  HBITdBI/BKBI/-JH3X HJBtf ( 8 f )  B3 ( / { )

(81)

.  j r .  
zz

A A  A A

Ba

mndmnnai nndoi'idno n vgm d vi nhunxHtf



._v _  ± A j _ j L A
-Z& A X

i n )
b A d Ay =  ^ - - = r -6. x

IHHHwAw mHlfHil EBde(|)
g a ir  HtiJI/vCg L 'H 30k  HB'D'HOBlMXyBuAjI JHHHdBirBHBITJHaX Hl/’BHf 
-B d l’ l/' H hH H dH g HJBtfHyAM  HH ( 9 j )  BlTl/Ok A g  ’ HHOirAg d lS W B d B U

dbwMhhb y Ba y ‘ h h ith b ith M  £BdB(f> "hhjiwAk ranea BtfBMndBX

•.HtfBirAg HBtfHAg H m H H H d A ji jh h h  ( £ [ )  BiTicok A g  ■h V b i’ b h  
-ud m iiiTBHAH H B JirA g dH irAM H iTH audau  b jh M A  jh h h b 'h o i/ ’ o g B d c u  

ji i i i r o g d a u H J  hh< lb  ‘ q  =  ,d  H K H k A w  j h g  B ffHDBdo dBL'niHi/-EHAj/i

:HtTBirAg BhHJBtfHyAM H0BJMBI/MH3X SHtfDHH3X ITEdxaKBHir 
jiiHHl/HOirogBdBH MHirogdauHj HBjirAg BivmXM BJmHifBHAy ( td  
*U 'w)  BtfHBJXG IMOaBir HBITHg tfOX3W HBJHBinfAM Btf 881 § '9

•HlTHBKIfAg WBk HdBimH09H HHaBdHOtT JHHHA HAhA JHHH 
-A||[ ‘ HfG HBJi/Ag wAirq.Bw BimdotoCH hjhi/MAh im H oax MHXUHifice 
Bt/HOBdo HdBimHoan HirdAx HBrag dBmmifOHxax JHHHidH3 '£

^Hl/BI/Ag HBtfHAg H0BWBITJH9X jhhhA BtfHDBXMAH ( lZ Hx )  JHHH 

-'D'HOl/’OgBdBU MHi;09d3HHJ MH(J)OaAw BJHtJlHd'LBX JH H H fB W d O H

IHffBirAg IJBVHAg H3BWBIMH3X JHHHMH1T0HM3X BWHHdA H B J lA  

•hbVhobxM Ah ( lz  l , (C H r )  JHHHB'Hoi/ 'ogBdBu H H iro g d a u H j b itbm chxbh

(9 1 )

HHH0BWB1TJH3X JHHHt/HOfOgBdBU X H tfO gd a H H J

<91) Ku xiu

( H )

<81) lz — z ( l6 — <C) b (lx — x) d

<21)

gnorogvdvu vnvogdaunj £f,[ §



(Z)

(8 )

(9 )

X -

•0 =  [{dm — lk v )z  +  iv ] ;
• HBP (/ )

H xdz =  16z
HAhA HHBJirAg BtfxdHD bxMAh ( ' z ‘ l A Hx )  h m h A fi

‘ 0 =  ? {dm — '6u)z +  zhv

*0 = ( 'xdz ~  V ) + } ( d m — lkv)z  + zt zv
HM3

HM9
l( ' x  +  ;m )dz =  z{ '6  +  ;v )

:£h w b AM b j  (-0  HHdBi-Ag 

l'z  yd — z l ,A - f ? w  =  A Hx -\ -^w  — x
:hbir (g)  ‘Htrevdx HdiA-i.

BJHIHh3 BU'HHI/'dHg HH (g ) BH (•{/) HAhA 
'202 <™<UTI JHHHAg 'EHHBUOX HHHdei/-BXMAH HBJHIBd

hA JHHH (f>) HBI/’Hg JHHHAg ’ Hl/BI/Ag

,d u ui
fi

(s) ?

H0BNBIM H 9X JHHHMHS 

-H h  H d iA x  H B J lA  HBtfBltoAH ( ' Z  ‘ ‘ A  l l X )

(fr) •xdz «

•.EHWBtfO HHdtfHHI/- 
-H tl M H irogBdBU  H A h A  ITOOHW ‘ CHWBUOX 
HHHHdA M Hdx3 W0 3 J JHHHdBI/MHEHh Hd 
- j A x  H B JirAg BW HHdA b jh o b x M A h  ( lz  ‘ ‘ A  

ilx )  dodng JHHHxdHD HHdtfHHI/’H 'n  Z
•HffBir

-hM Bt/OĈ H HHdtfHHimTl HHaBdHOir BtfOE 
-BCf) BWBI/UH3X Ag BS HlTBfAg zv  — ?-A +  
+  7x  HmHHHdAM jhhhA ‘BDHHITHk £BdB({) 
V — q BtfHDHhHHdHg HBtfdBI/,BNBI/\IH9X 
(g )  -HirBifHijatr { foz  ra em ) dtTHHi/Hti 

MHITOgedBH HDHhHHhA Ba (g05 ITMBm) dl/HHI/’Htl MHfOgdaUHJ HOHh 
-HHHMH ‘ (SOS IfMBm) dtfHHI/Htl MHXUHI/'I/'G HDHhHHdHg HBffdBI/U-dHD 
HirgHxdBX HhHHMMH HBJHHITHto BVO(|)H HBI/'Hg dBtfB WBIMH3X Ag

(8) "Xdz = ZA ‘I = 4 - -  ‘I = 4  +  -V&/ 0 2 1 ^  zy I 5(f I zX

mndnimidi n n d w id m  n vg n id v i nhm uyff



: h h h w A k  HmmrAg (MHEHh 
hmmh Btfirok hhdAdA x )  Bi/'OQBdBii Ba BirogdauHJ ‘oumnre

BtfHHI/DHXaX &QX HOHhaAdHXIfBHAli JHHHXdHO HHdtfHHIfH'II ‘gBdBM 
BJdBIiVLBgBOOHAw HJBtfHOBdO HdBI/,XH3H'nHCf>4)GO)i' JHHHBHBf JH3X A g

(Z) ’0 = J  +  fa Z  +  * a z  +  z^D +  t * 8 Z  +  zx V

:nVmS9 BhHJBtTHHAM HDBWBI/JH9X HHwAwA JHHHxdHD HndirHHirHtt 
HirgHXdBX HhHHMMH HBJI/Ag Stfai/VBdBII BJHMA ZQ HOHhaOOB HAhA
JHHHAm ‘HCBirAg HDHhaAdnxirBHAy JHHHxdHD HHdtfHHirHti bOThi/1
-DHM9X &QX BWBI/JHaX ( ] )  B3 HB’BI/'HM BfO^JH HHxdHO MHdlTHHIf 
-Hn HBJi;Ag qiravifBdBu bjhMA z q  noHhaooB hbwAhA bhbim hsi

( I )  0 =  ( *  ‘ac)/
BlTHD

-BW3X0HD HdBIi-BXBHHtrdOOM xdBM3tf HJBl/OEBCj) HMwAlTXBW ‘ I 
•SHWBXX gndHXmHHBX HBIfHg dBirxdHD MHdtfHHIffl'n HirgHxdBX HhHHM 
-hh Btfda Ag HtfHg -hVg HBJimdag BhHAmAx hhwAwA BB’uDHd 
-iA x  dBtfxdHD XHdH'HHI/'Htl BtfHWHirAg HhHHMMH Ag JHHHgOXH}!

dVITJLdHD HMdtTHHLTHtl m  §

•HlTBirAg trHOfogEdBH MHi/ogdanHJ hx 
-himhi/ (jHHHl/HOiyogdauHJ Hi/'MBaox dng) jhhhA ‘BOimxc hhwh-bx 
(2Z)  Btrtrok HBJO^ £H0M3h HdBtfMA JHHHl/HOI/,Ogd3UHJ HITMBaOM 
dng ‘MBwatT ‘HlTBdag ffHOirogBdEH MHi/ogdsuHJ h h ib  ‘HtfBifAg 

/
7,2 SA

HmHHHdAH JHHH (ZZ)  BVLrOk Ag -HHDtfAg HITM9h 

(SS) ^ = y U I I I  ld = - U III
7,3 ZH

BJdng HBimg Am hhm3it ‘hhodA ehdh3Ii 
HdBi/MA JHMHlTHOfogdauHJ H fmbbom dng ‘hhi/kbi/hM £BdBc£>

(zz) —  ~z:^zz — fqz : ẑ  +  ̂
, £ - ^ 5 3  ____

*z I* I* zx

:( I H  § ) HVBifAg HBlTHAg 
HDBWBIi\IH3X JHHHxdHD BtftfOk Ag 'EHHBdHXL'3M BJKDBxMAh (0  ‘0
lV — ) JHHHXdHO HHHmOg dBI/BXBHHtrdOOM ‘gBIfMBD HHHdBIfmHIf

dvvidno yndgmvnfi -fpi §



- f  r r p  B JV H 03U H IW 6 0  =  z W z V —  zz i<hP +  z^?pzv  +  7x Tpzq iz t
•hhoithuox HxdBm mHifAg BWHHdA BjBdac ô zu — Zz  4  

4srt 4  s* AgmA jHHHMHiroHHSi o =  O  4  z j  4  6 g  4  x y  ' o z t
'HKDHBI/'MhHB HdBI/BXMAH HBJmH03JI 0(f 

-BEA JHHHMHEHh Hdj/Jx ^ ^  =  \ —  A =  g  —  X HBI/'Hg JHHHAg

"0 =  98 4  Zz\  — 2^98 +  5*6
iHBJirHdag xdHD A g m ^  s i t 7 

•HHDimUOX HdBITBxMXH HBJmBdhA 
HBI/'Hg MHEHh Hdj^Cx 0 =  f  4  ?Z  ~  & ‘ C* == Z  4  XZ  JHHHAg

i7! =  z2 4  z6 4  zx  

iHBJi/Hdag Bdacj)D A g m ^  'g it?  
'HHDHBI/'MhHE HdBITNHDaM HBJVAQ ^HDOS. 

HB'ffHmHI/'HD3H HBI/'Hg HdBl/'HHl/'DHMaX BXBHHffdOOH JHHHAg 

•0 =  f Z £  —  ^18 4  -/9£  4  ZX£

rHBJradag VHODUHinre Agm/j ■
^XBdogH HBff

-dBL-BWHH HdBl-WH03M HHaBdHOlC m o g  JHHH'D'HODHHIfl/g C )^  
(jxB d ogn  HBirdBirBWHH HdBi/WHDax m o g  jHHHti'HODimi/'i/'g 'g n ?

tH lTB^Ag BtrrnHHHdAn h b ith bM h d b w b i/\ih 3 i.
BOT/OD JHG JHHHxdHD EHDEBXdBW HITgHXdBX HhHHM^H ‘ fr it7

iH'c'BL'Ag BtrmHHHdAM hbIThbM hobwdi; 
-JH3X Binroo JHG JHHHxdHD HI/'EBMdBW HlfgHXdBX HhHHHHH'glfr

dBIfBITBOBW Ba dB ifiroaB^

•EHHBITHM KHD3BX BJHhaAMA 
HHmHdnm>I3X HHHdBimHD3M HBI/'Hg dBITHHITDHJIDX JHHHdBI/xdll i 
HHdti'HHI/'Htt 'gHHBl/BiryOt}) HBirdBi;trOX3W HBJHBI/'I/'AM Bl/HdoM()|

.. __jA ______ £_ i. z9_ i sP
'/C/C lxx  ‘  lKK lxx

IHlTBirAg BhHJBl/HHAM HdBin.’ WIM 
-JH3X JHHHdBITHHirDHMSX BWHHdA HBJxA HBVHDBXMAH ( lZ  *'A *'.V) 
jHHHdBi/’dti'HHi/'HTi HHirogdauHj Ba mhxuhi/'i/’g m Bm xA b jh A jh

'XBdOgH HBtfHHI/'DIOI.II
HBJirAg qirainfBdBU bjhMA z q  HHdA n n dxa ivoa j hbjhbiteh hum i 

( I  l )  ‘( lx  4  x)  d =  *AA

HBDODB BJ ( 8) H>li>

m ndvm uai rw dvvidno n v g m d v i nhw rxutf



‘0 =  lxd  +  xd  —  —  MVC6

'0 =  d ( lx —  x)  — '6 —
HAhA HHBJI/X9

lx  —  x =  yiu
HBtr ( 9 ) HMg

‘0 =  d;iu —
:£HWBdHXHBLlA>I BJ

1 HH (O l )  HAhA JHHHXg 'H'lfBMHh HDBIVBI/MH3X JHHHHHdA XHdX3W 
-03J HBJHBIfEH ‘ BDI/HdBMHh dBtfdxaWBdBH d BS V HBlT (C ) BH (O l )

( 01) ’0 =  d w — l,iv

IHB'C' (6)  HM9 ‘ H l/B fAg BtftfOk HBJIfAg 0  =  ^  B3e ^ 9  ‘ MBdaM Hra
-H m B irdng mvug  hdbxMAh HhHHdng hobxMAh hhhhhmh HBJmBd 

'W Z iraem 20Z ■'■aem

HM3

fi

-hA HBI/HQ XdH3 JHHHA HXhX HmHtfAg BMHHdA BJXdHD JHHHMH£ 
-Hh HdiAx (g )  •HffBi/’Ag i/nook hdbxMAh ( lz  ‘ lA ilx )  HBJmBdhA 
HBI/Hg xdHD JHHHMHEHh HdiAx HB003B BJ (g )  BtfHBJI/vCg Q — lJ

(6 ) 0 =  ll
/ hbithA9

d vv id n o  y n d gn n vn f] ■{,(,[ §



qirod BXXBM B'D'HOBHdBEEH JHHHdBIi\LdH3 Hli’QHldBI HhHHH
-hh dBirxHBHHwdaxair HygnxdBx-g bs f  AgmA hbjitheAx HE'cdef

-XH9HtIH(|)4)GOM H JBtfHOB WBIi"JH3X xdHD HtfgHXdEX HhHHHHH %
•dHtfxBdogn

HBU'mndHmMsx hhbitbobw Am itboMb n  HBtfHgog Ag JHHHgoxH>{ 

•HffBimM etfo(J)H HHdBirHHdA HHdxawoaj hikJAx ‘gBdeM BJdBirxBgBO

-OhA w HJBt/HDEdO JHHHdBI/\LH3HtIH(j)(J)60H HJEIThA BWBIMH3X ( j )
•hVehbitMhhb xdHD Hi/'gHxdBx HhHHHHH ‘ BOimdag 

bxMAh ehMMAx H B J f^ g  KHEOir n m n xA  HBt/nxoA ‘ hbitbobw .W b h b ir 
-Mhhb HBimg xdB m  ehMMAx hb jvAw A  xd n o  H irgn xdsx HhHHHHH BIT 
-HBJBdBk BJH Ag ‘ HtrBirHM I50({)HM B D fH dag HdBIALBgDHH BJHdBITHBJ 
-IfOM JHHHHdHg HBl2’HdBIi,XH3HtIH(J)(J)60M JHHHA HAhA HmHHBirMHHB 
JHHHBWBI/UHaX ( j )  ‘ MBWa'J]' 'dHlTMHirjOg BJdEirXBgOHH HJBtfHOBdO 
dBii-A HXtfsg ‘ fjBNirXg M niriog BJHdBireA JHHHHdBi/\LH3H'riH(fxf)G 
-OH BNBLMH9X HHH3I/ ‘ EHKBdXx HHHJHL"dOg XH3HtIHC{)4)eOH EXHA 
BTThA ‘ gBdBk BJHDBWBLUHaX ( [ )  JHHHxdHD Hli-gHXdBX HhHHMMH

<l) 0 =  J  +  +  t zDZ +  

+  x lDZ +  t x 'a z  +  zxzgz  +  z^ 8 Z  +  zzeV  +  Z&ZV  +  z * 'V

:HtrBirX9 BhHJBlTHHAM HmHH 
-HdAM JJHwAwA JHHHHOBWBIiMHaX XdHD HirgHXdBX HhHHMMH ' I

dVITVhHAITUl HHWXWA ’£H §
)

H3KHdV£VH HHWAWvQ 
JHHHdVli’ldHD Hli’9 H Id V l HhHHMMH

9 0 9  n-hHTien-H-Hvo Hyf



■HHOtfAg JH3X odceA HdBtfBWDaH 
HBJtfHDaH HB'C'HdBI/’MA BXEHH’E'dOOX JHHHXHITDHN3X HE-WAg BWHHdA 
-BtfEXMAH A ‘HHHHDITHHOX BXMAh HB'E'HAin B'tTU'HODHHiri/’g  QZf

'0 =  zz o z - - M l  +  z*Zl ( f  
•0 =  ZL +  zz92 ~  o 'fe l +  s*8  (S

'zt9 +  z*-e =  zg i iz
' 0 =  t z  —  zz Z\ -  z*8 +  zx 9 ( I

:h h 3hbitMhhb dBi/udHD heji/hM Btfoifw dBirBivBiMHax A gm ^  gzf
"HHOli’HUOX HDBKBLMH3X JHHH>IHI/DHH3X HBJtfAg BWHHdA

cjhdbxMAh ‘9 — »  jhhhdAhoh 0 =  zzZl —  rAf +  zx £ 'PZf
•HHDITHUOX HDBWBI/UH3X JHHHHHIfDHHSX HEJtfAg BKHHdA BJHDBX

• MAh (9 1z ‘9 — ) JHHHxdHD o =  9£ +  zz6 —  / 9 £  +  zx\, £Zf
•HHDHHfHM xogDH H H Ag •H tfB fAg 

tj  =  z(o —  lz )  +  z(q —  'A ) +  z( v  -  *X)
HXBdl/BaH JHHHHDB({)

-ODBW BWHHdA HBJITHEBHxA HBITBXMAh ( ,Z ‘ jA  l ty )  BJBda(})D Ag 
^HBJirndag Bd94)D ZJ ± . z{o —  Z) +  Z(q —  A) +  z( v  —  x )  ZZP

•HHDITHU
-OX HXdBHT mHl/Ag BWHHdA JHHHMHIi,DHX3X 0 =  Q  +  zO +  A g +

dvvidnj undQHnvnjj ■(,(,[ §



.•HfBI/Xg HBtfHXg HmHHHdAH ‘ BDHBIHlAx HdBIrt/Bk HBJtf/Jg ^HX dHg 
ndBL-aohiz-A HBXBgonH b j  *<( Ba lx  bcIjhAo ‘gnho HHdBi/oaBM nH3

‘0  =  J  +  V +  lz )  SD Z  +

+  (<? +  ^ ) zDZ +  (V +  lx ) '3Z +  (q +  l^) (V +  Xx f g z  4- 

+  (o +  lz )  (v  +  lx ) zHZ +  (? +  lz )  (<? +  lt ) l8Z +  

+  z{o +  lz )  *y  +  t(q +  *A) *y  +  z(v  +  lx ) ly

IEHHk AM BJBWBI/JH9X ( j )  HHdBIfAg 

\0 +  l2 =  2 +  lA =  ^ lV - \ - xX =  X
iHtTBir A g

BhH JBtTH$ AM HdEl/BtfAWdo^ niHdHJ.mBWl/’B dBI/BXBHHVdOOH B'c'rok 
HBJITHXHy -EHWEL-hM XBMMhP BJHmHdBJE^ HBtfHBM JHHHHITHBm BH 
-BI/UH3X BlTH3B>KHXBH JHHHAg B3 EmMBdHXtfaH BJBXMAh ( j  lq ‘v )  
dodn g  HHHiuog jhhhA  ‘ gBi/MBO HHHdBirmm-BHAy jHHHHdBirMA 
BXBHH’CdoOH I/'BaaB JHG HAhA JHHHA[J] 'HlTlJBHyA Sl/Od HHDODB' 
mHdHimBWfB dBtfBXBHnirdooH BtrrnHdHmnajL hhb wbi/jh3x ( i )  wBk:
Birds Ag ‘ H3ffHJBtrHBJdHm>J31 HHMHEHh HdJG HI/gHXdBX HhHHHHJ^

( I )  0 = J  +  zsDZ +  t zDZ +  x lDZ +
+  &x*8Z +  zxZ9Z +  z ^ g z  +  Zzsy  +  z‘<zV  +  ,ar V

:HH3irXg HBJirwdag h o b w b i t  
-JH3X HHwAwA JHHHxdHD HI/’gHXdBX HhHHHHH ‘HHimBIfflM £BdB<J)

HDVWVUMHH1 HVJLV9DHH VJdYIfH/f 
q ira ir irvd vu  JHHHidHD H ira H id v x  h h h h n h h  ‘9H §

•HHHNApM H m H fAg HBJHtfBtfBdHCB BJdBir 
-MHEHh HdJ-X-I- HH9 IvAkHBW ‘ HHMHMBk JHHHMHEHh HJHI/Bk gBdBM 
BJHdBITXBWHHM JHHHHdBIfXH3HtlHcjj(J)GOH BWBtfJHSX (/ )  ‘BXXBgi/y 
‘ HlTBirAg HL-gHXdBX HhHHHHH MHEHh HBJHBI/EH ‘ HBlMa^" -HtrBirAgi

(z) 0 =  J  +  6zDZ +  x'DZ  +  ^ g z  +  zKzy  +  zx ' y

‘ BOHHITHM EBdB({) 0 =  2 BV ( [ )  ‘Ht/BI/nM BO({)HX 
BDHBirMHHB HWHD9H HBITHg HJHIT0HH3X &QX ‘ HBIfBDBW ‘HBIfHg H3BX 
-d od n g  HBtZ‘HdBI/'HHI/‘0HH9X BXBHHU'dOOH JHHHxdHD ( j )  HAhA mHtfnM 
xogoH  HHAg ‘XBdogn HBirMnEHh ndJG HirgnxdBX HhHHHHH hbw 
-A k A  HWHD9H HBIfHg xdHO ( j )  JHHHHHL"0HH9J. gBtfHBM dB^( ' f

•XBdogn
HBffHIfOk HHDAoAx JHHHH3BW9d09X H JBl/HDHd J Ax dEITBHHHHAcf) HIT 
-dhhhc dn g JHHHdairHg HBJi/^g wAitt-bn hb’ii'ehi/'bhb xBgBDOHAw Ag,

m vn d vevu  rtnwfiwfi sunndvv idno n v g n id v i nhunxxfj



(9 ) •0  ‘z  ‘ rt ‘ * ) / S =  ’fy  +  */z +  V rt +  Xfx

rHtfBIfAg IfHDOk BJKHXBH A g m A  ‘ MBD’ 
-mAto BdJHAD ‘ gndHXHBuXM b j  ) ‘z  ‘ /f ‘x  Hvvug gnxdB x  gBi/rnog* 
HBtTHOHhHHdHg HHHHCWOX BtfBHHH JHHHHdHg dBk HBVdBI/Ag HM3

(

(9)

11J  +  Z£J  +

‘f o  +  z V  +  rt1̂  - 

‘f o  +  z 'g  +  rtV  -

‘J.b +  +  6eg  -

- * lO =  \f 

xza  =  V

y  V  =  V

iHl/'ei/'Ag HBlTHAg ‘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/JH9X ( j )  BHK BWBI/UH3X Ag BffHBJIfAg \ = }

(fr) ‘0 — -JJ +  }Z*oz +  t f zOZ +  ?x 'oz  +
+  6x2gz  +  zxzgz  +  zkl8Z +  Zzzy  +  zlizy  +  zx ly

:HtfBirAg HBffHAg HmHHHdAM jh h h b jvb l-jh sx  ( i ) '  
BPirok Ag •HtfBi/’HdHXHBimB b jbw b l* jh 3x hitohhhc dng hhA HBI/Hg 
HWBirda dBITBXBHHirdOOH ( } )  HhHHXdAj- HAhA HHOirAg HBiyAto hM 
-HgXBX JHHHH0BWBITJH9X XdHO HhHHHHH BtfdBtfL'BWB HlfdAX £

•EHNBXHdCH HBI/Hg HWDH nXHBHHWd3X3lT HHhHH“ HHHOHhHHM 
-HH B3 „XHBHHlvd3X3ir BXXBH“ HHHDHhHHdHg HBt/dBIfAg BhHHUAH 
€Hg -HlTBirHHair HXHBHH WHdHOHtr JHHHHdBlrtTBk HI/aOhirA HHHH 
JHHHHOBNBfJH3X xdHD (§) HOHhHHHHH HBJIfAg HdOHHW JHHHHX 
-H3W3If£ J  JHHHA B8 H X H B H H W H d H 0 H V JHHHH0BWBI/UH3X xdHD 
HirgHXdBX HhHHHHH (y ) HOHhHHdHg HB'CdBI/XHBHH wd3X3tf Ag

(8 )

(S)

SV l8  z8
‘a* zv  
za sa lv

j  zo  zo  ' o  

so W l8 z8
zO  ' 8  ZV  £8  

10 z8 s8 V

dvvnhufimlii nnwfiw/( gpi §



460 § 146. M kkuhhu  tciptu6a u  cu 'prnum  rem AaMacu

A xx x 4  A 2y\ 4  A 3z\ +  2Bxyxzx +  2 B2x iz1 +  2 B3x ly1 +
2 (/4 -j— B 3b -j- B 2c 4  C j) x x -f- 2(B3a -f- A 2b -+- B xc -j- C2)  yx 4~ 

4- 2(B2a -|- B xb -)- A 3c -)- C3) zx -f- Aid" A 2b~ -f~ AgC~ 4  

+  2 B xbc +  2 B 2ac 4  2 Bdab +  2 C ta 4  2 C 2b 4  2 C3c 4  F  =  0. (2)-

A ra p  K)t;opHAa aft™./iraHHa (1 ) TeHrjiaMamiHr nan tom ohhhh  
2 / (x, y, z)  (})apa3^H^H6, yHnaH x, y, z ra  HHcSaTaH xycycHH  ^och- 
jia jiap  oni\6, cyH rpa x , y , z  hh TapraS  twjian a, b, c ra  a^Marn- 
THpH.ica, KyfiHAarnna 6y.7ia,nH:

f x (a, b, c) =  A xa +  B3b +  B 2c + C 1 ,

f ’y (a, b, c) =  B3a 4  A 2b +  B xc +  C2, (3).

/ ' (a, b, c) =  B2a 4  B xb +  A.f  4  C3 .

(2) HHHr 030,2. ^a^H 2/ (a, b, c) ,naH HSopaT, ht>hh

2f(a,  b, c) =  Aid2 +  A 2b2 +  Asc2 +  2Bibc +
+  2B2ac 4  2B 3ab 4  2Cxa -f- 2C2b +  2C3c 4  F. (4 )

(3) Ba (4) ra Ba yTraH naparpa^ztarn  (4.) ra acocaH (1) TeHr/ia- 
MaHHHr KypHHHuiH 6yHAaH 6yjia,n,H:

/4jXj 4  A 2y2x +  A 3z\ 4  2B xyxzx 4  2B2xxzx 4  ^ 3x iYi -J-

4- 2 x J x (a, b, c) 4  2yx / ' (a, b, c) +  2z1/ z (a, b, c ) 4

+  2f (a ,  b, c) =  0. (5 )

B y  TeHr^iaMaHH (1 ) TeHr^aMa 6n^aH co^hh ithphS  tjaparaHAa^ 
Ky pa\iH3KH:

1) yHHHr HKKH y./IH0B./IH 3$a,ZyiapHHHHr K03(J)C|)HU,HeHTJiapH y3- 
rapMafi i^o^raH,

2) SnpHHHH y^HOB^H ^aMapHHHHr K03(J)(j)HllHeHT^apH (1 ) 
TeHr^iaMaHHHr Man tom oh h a3h x, y, z ra  HHcSaTaH o^HHraH 
xycycn ft ^ocH^a^apHHHr x  =  a, y — b, z =  c Gy^iraH xycycnft 
^HftMaTJiapHAaH HSopaT Ba

3) TeHr;iaMaHHHr 030A ^ajm (1) TemviaMaHHHr nan tom ohh- 
Aa x , y, z ypHHra TapraS 6n;iaH a, b, c h h  i^yflHmAaH h h i^ h  
HaTiiyKa^aH H6opaT.

(5) TeHrjiaMaHHHr ah ckphm hh3hth 5$aM xy ju w  aBBa^rn (1 ) 
TeHr^aMaHHHr ahckphm hh3hth 6yjia.aH, htjhh napa^^ejib a^Maui- 
THpHLUAaH HKKHHHH TapTHS^H CHpT TeHTJiaM3CHHHHr AHCKpHMH-
HaHTH y3rapMaHAH, hi.hh HHBapnaHTAaH HSopaT. Xa^H^aTAa (5> 
TeHr^aMaHHHr ahckphm hh3hth SyHAaft 6y^aAn :



M kkuhhu  TapTudAu cupTAaptiUHz yMyMuu na3apuncu 461

A' =

A l B3 B 2 f  x

B, A 2 B , / ;

b 2 b x a 3 f 2

f x  fy  / ,  2 /

(6)

By A eTepM H H aH TH H H r S h p h h h h  y c T y H  a^ eM eH T ^ ap H H H  a ra, 
h k k h h h h c h h h  b ra, yHHHHHCHHH c ra KynaHTHpH6, cyH rpa yyiap- 
H H H r HHPHHAHCHHH TypTM HHH yC TyH H H H T MOC 3^ieM eH T^iapH A3H  

-raflHpHg o^aMH3. By *o ;iA a  TypTHHHH ycryHHHHr Shphhmh s;ie- 
MeHTH

fx A xa B3b —  B2c

■6 yj\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, C3t ra TeHr6y;iaAH; TypTHKHH ycryHHHHr 
Ko^raH a^eMeHTH 6y^ca y

2/ — (« /*  + bfy  +  Cf z )

<6yjiaAH, 6y sea Sft^ep TeopeMacnra mvbo^hk tft 6y;iaAH. 
IIIyHHHr ynyH (6) HHHr KypHHHuiH ( t — 1) SyHAafi 6y.rcaAH:

Ai B 3 B 2 Cj 

Bs A 2 B\ C2 
Bo Bx i43 C3

fx  f y  f .  f t

A' = (7)

B y AeTepMHHaHT ycTHAa ^aM ^ t h t h  KaSH aMa^^apHH 6a>Ka- 
paMH3; o h p h h h h  fty;i s^eMeHT^apHHH a ra, h k k h h h h c h h h  b ra, 
yHHHHHCHHH c ra KynaftTHDHS, cyHrpa y^apHHHr iinrHHAHJiapH- 
h h  TypTH H H H  fly ^ H H H r m o c  3JieM eH T^iapH AaH  a ftn pH G  0^aM H 3. 

By ^o;ma:

At B$ B2 
B3 A 2 Bt C 2 
Bo Bt 4̂3 C3

Cl C2 C3 F

A =

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 A g  -HtrBi/-Ag HdefEBHdew ij/Jm 
£HDH8h JHHHXdHD BtTirOk Ag BH HlTHBWI/-Ag MHHB HdBI/BXBHHl/doOH
jHHHGBJidBiv ‘BDirAg 0  =  E9 ‘0  =  *2 ‘0  “  l2 ‘0  =  9 Bl/dBjy (g

•(xBdogn HBirdcirtTHOir
-ogBdBH —  dBi/Ag) HtfBfAg si/wi/BdBU BMkiienh HdiAx dng h d b i/- 

-BhA hh9 HtfBi/Ag qiraiffBdBH odBeA g dBfHHiroHMax (9 ) Btfirok Ag 

•HiTBi/Ag b it b x MAh HBimBirtoeA EHDHah HEBxdBW JHHHxdHD ‘gnif 

-Ag BJ6 BJXBWHHM BXXBH £HDH9h H d n g  HB'C'HdBI/BXBHHirdOOH JHHH 
-EBHdBN BffHBJBWI/Ag hdk B tflfO k  A ‘ BDBWI/Ag JH3X BJIfOH H dH g 

BlTHBJBlMirAg hak HBtfHdBI/\LBdAD JHHH ( /)  BH 0 =  9 dBjy (5
•(dBIOAHOH ‘dBI/lTHOI/OgdaUHJ ‘dBI/’ti'HODUHI/'I/'G 

—  dBI/Ag) HtrBL*H{J3ir xdHD H l f EB J l d B W xdHD HBtfHAg BH HtTBL" 
-Ag HEBMdBK toHHB (BffB<})ODBN HI/M3h) BHHJdHg JHHHxdHD BtTl/Ok 
A g  ‘ HBWatr ‘Hl/BI/’Ag BJG BJXBWHkM HlfHah MHHB HdBITBXBHHirdO 
-OH JHHHEBHdBW BtflfOk A ‘ BDBWI/Ag JH3X BJtfOH 0 d B jy

:Mhc{)OhAw BJdBI/‘B5KHXBH HBJfHdBM 
-Hh Btr 911 § HAhA HHBJirAg XBdogH HB'E'HDBXMAh HBjniHD3H JHHH 
-HHI/DHH3X hA KBk HEBMdBW JHHHxdHD HtfgHxdBX HhHHXMJ/J "HtTG
HBJirHdHmnax hdbxMAh hbjiiihd3h  jhhhmhi/,dhm3x hA bit 9H  §

(8 )

(z)

*D '8 za *V SD za
ZD zv sa — = s9 ‘ 1a ZD sa — =  z9
lD 8a V za lD V

V Ea SD V xa za
'& ZY ZD — =  *o ‘ la ZY za = g
za sa lD za V

< 0
~= 0 «?|

® II Q <_8

l2 V

BtfHAg

:bDHHITHM EBdB(j) 0 ‘q Lv  HHHdBIfBXBHHlTdOOH 
JHHHEBHdBH lgH h3 HHdBITBKBITJH9X ( 9 )  HtfBHBIfMHHB HBI/’Hg HUIHI/’ 
-HD9H JHHHHHITDHH9X hA HJBC ( 9 ) HEBMdBW JHHHxdHD HI/gHXdBX 
HhHHHHH ‘ H B K a tf •HH'BirHM BtTO(J)H HHITDHH9X ‘ gH IfA g  HI/"B>KBdBtf Hh 

-H H dng HBXBgDHH b j  z ‘ A ‘ r  H dng dBk jHHHdBi/BWBirjHax A g

( ’0 =  £D +  zeV  +  &'ff- 
(9 ) ‘0 =  zD +  z lff +  * zV -  

I ‘0 =  ' J  + z z8  +  6*8 +  x lV
* :x b d £ 3  g H H ^

hh (g ) BdJH/CD ‘gHsa z  ‘A ' x  BJHHdA jhhh 0 i’q ‘v  hhs 'HtTBi/Ag

xzg
xsa

ggfy noisndvevu nnwfiwH eunH d vvid n j n v g n id o i nhtrnxxH



<e) 0 = 0 ?  ‘q ‘0 ) 7  ‘O =  0> 'q ‘v ) Kf  ‘0 =  (p ‘q ' v ) rJ

BtTHBJl-Xg BlTHEBHdBW JHHHldHD BXMAh ( o ‘q ‘v )  HBDODB BJ (3)

ft) o = C* lq lv)fz +
+  (3 ‘q ' v ) zp z z  +  (o lq ‘v )  K/ lKz +  (o 'q ' v )  X/ Ixz  - f  

+  lxsgz +  lz xxzgz +  xz l6lgz +  \z2V +  l/ zV +  \*lV
:Mhc{)o hA w bjbhc

-HXBH HBJIfHdekHh Btf(j)BdJBdBII HBJxA etflfOk Ag ‘ BDHHIfHM £BdB({)

o +  lz  =  z ‘q *<C =  A lv  +  'x  =  x

HHH.B ‘ BDL-HdHXI/aH BJBXMAh Ag Hm og dBI/’BXBHH'ff 
-doo>| "H H wAg bxMAh dodn g (o 'q ‘v )  mhi/’hbi/’h^  EBdBtJ) HtfHg 
'HtTHBWIfAg HdBI/’BXBHH'ffdOOH HhaAdBJEA HlfBJKBdB’C' HhHHdHg BlTHD 
-BFJBIf JH3X jh h h A BVlfOk HBJtfAg BlTHmOg dBIfBXBHHtrdOOH HEBH 
-dew  JHHHxdHD HirgHXdBX HhHHHHH lHBW3‘[]' "HHHwAw BtTHBJlfAg

(e) 0 =  J  +  fc*gz +  zxzgz +  zfrgz +  zz£V +  Z6ZV +  z* ]XV
HmHHHdAH JHHHBWBI/UHDX E3 BfrHBJtfAg

(S ) 0 =  eJ  ‘0 =  ZD ‘0 =  lD
HHH.B ‘ BtfHBJHBIfHB BJ

-I/OH HdBU\LH3H'riH({)(J)eOH JHHHdBIi'BXBHH'E'dOOH HhaAdBJEA HlTB>KBd 
-BIT HhHHdHg HJBtfHDBWBIMHDX ( l )  JHHHxdHD HlfgHXdBX HhHHHHH 
bdg A g  ’HBdan HmHi/an HdjAx bxMAh ( z —  ‘A—  lx — ) BtrxdHD 
A bjbxMAh ( z  ‘A ‘r) dng db’ k HJBtrxdno Binrok A g  -HHOu-Ag 
HEBHdBW JHHHxdHD Hm og dBI/BXBHHlTdOOH ‘HHfHBirHM £BdB(J)

•EHWBUOX HHHmHI^Ag HEBH 
-dBw JHHHxdHD Hm og dBi^BXBHHirdooH HBi/Hg xdBm HBirHBM Ba

( I )  0 =  J  +  z*0Z +  6zDZ +  x ' 0 Z Jr 

+  to saz +  zxzgz +  zt'gz  +  r,2V  +  z&V +  s*"1 V
:EHWBL"0 HHHDBWBI/UH3X HHwAwA Agm A JHHHxdHD wv 

-gHXdBX HhHHHHH ‘ gHxAx BirdBEBH HHAg ‘ HHDHHtfAg BJHHHH JH3X
bitbxMAh A HdBXBa dng dek  h bjxX hbITh A JHHHxdHD ‘ hhh ITbi/'hxhb

HHBXMAH HBtTHAm ‘ gatf HEBHdBW JHHHxdHD HH<LB ‘HirHBi;MBD HHHh 
-A h e X WBk HAhA dBirxdHD HirgHxdBX HhHHHHH ‘ el/da Ag ({mdaBx 
HJBtTHDHdjAx HEBHdBW JHHHMHEHh HdJG HlfgHXdBX HhHHHHH

HEVHdVW JHHHXdHD HLT9HXdVX HhHHHHH 7.H §

nevydvw zunnidno n v g m d v i m m M t f  '/£/ §
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TH>KacH 6yvica, 6 y  ^o^aa  yna ;ia  T6KHC./IHK y3apo 6np TyppH hh- 
3hk Syflnqa KecnuiaAU Ba 6 y  HH3Hiyiarn ^ap 6Hp Hytp-aHHHr 
K00pflHHaTa^apH (6) TeHr^aMa^apHH i^aHoaT^iaHTHpaAH; 6 y  hh3hi^ 
M a p K a 3  H H 3 H F H  Aefin-aaAH (SyHAaft cnpT^ap —  a^^nnTHK Ba 
rHnepfio^HK u.H/iHHAp.'iapAaH uSopaT 6 y jw 6, y ^ap m iH r  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 yn a - 
aacH j^aM 6np Tem viaM ara afijiaHHS yna^a tck h c^ h k  y3apo 
6Hp^auiH6 KeTraH 6y;iaAH; 6 y  tckhc^ ihkhhht ??ap 6Hp Hy^Tacn 
CHpTHHHr MapK33H 6y^H6, yHH M a p K a 3  T e K H C . I H T H  AeflH- 
jiaan . B y  ^o^na (1 ) CHpT HKKHTa napa;uie./ib TeKHcnHKAapra 
.aacpa^raH SyviaAH.

§  148, HKKHHHH TAPTHEJ1H CHPTHHHr M APK A3rA  
HHCBATAH TEHrJIAMACH

O a p a 3  ^H.iaft.iHK (a , b, c) Hy^Ta 6epH;iraH 6y;iCHH. § 146 ra  
MyBOc|)HK yK^apHHHr flyHa^Hm ^apHHH  c a ^ a 6 , k o c t  aTa.iap 

■6oihhhh 6 y  Hy^Tara KeJiTHpn^ca, ht>hh chp thhh i »i TeHr-

jiaMacH^a

x  =  xt +  a, y =  y i + b ,  z =  zt + c  

(})apa3 h'H^iHHca, TeHrviaMaHHHr KypHHHuiH 6 yHaaft gyviaAH:

A xx\ +  A 2y\ +  A 3zx +  2Bly lz1 +

+  2B2xxzx 4- 2B3x 1y1 +  2x j ' x (a, b, c) +

+  2y j 'y ( a, b, c) +  2z j ' z (a , b, c) +  2/ (a, b, c ) = 0. (1)

O a p a 3  i^HJiaH/iHK, CHpTHHHr aHHK MapK33H Sy^CHH. A rapA a  

■CHpTHHHr M3pK33HHH HHrH KOOpAHHaTS^Sp  60HIHAa, HTaHH (<Z, b, C) 
Hyi^raAa A e 6 (J)apa3 k h ^hhcs , yTraH naparpacjDra M y B O ^ H ^ :

/ '  (a, b, c) =  0, / '  (a, b, c) =  0, f 'z (a, b, c) =  0.

■Skh  Sy^apHH ohh6 e3raHAa:

Aid +  B3b -j- B2c —(— Ci =  0, 1
B3a +  A 2b +  B xc -j- C2 =  0, I (2)
B2ci +  B yb -f- A 3c - f  C3 =  0. j

LUyHHHr 6 h î3h 6 y  *o ;iA a  (1 ) TeHr.iaMaHHHr KypHHHuiH SyHAaft 
«6y^aAH:
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Ae0H.naAH. ByHAaft T yrp n  hh3h^hh —  chpthhht jjap 6np Hyi^TacH- 

ra ypHHMa 6y^raH TyrpH hh3hi  ̂ Ae6 (J)apa3 i-jh^ hiu. MyMKHH.

§ 151. yPHHMA TEKHCJ1HK BA HOPMAJlb

<t>apa3 i^H^afl^HK, hkkhhhh TapTH6^H cmpthhht TeHr;miacH 
CepH^raH Sy^CHH:

A tx2 +  A 2y2 +  A 3z2 +  2B,yz -j- 2B,xz -j- 
+  2B3xy +  2Ctx +  2C2y -f- 2 C3z -j- F =  0. (1)

B y  cnpTHHHr 6Hpop (xu yu z ,) Hy^Tacnra ypHHMa Sy^iraH 
Tyrpn- HH3H^apHHHr reoMeTpHK ypHHHH TonaMH3. Bep iw raH  
( x t, yu zx) HyKTaaaH yTraH TyrpH hh3hkhhht napaMeTpnK TeHr- 
^aMa^iapH 6yHAaft 6y;iaAH (§  149):

x  =  Xi +  ms, y =  yi +  ns, z =  z, - f  ps. (2)

Dy'HKKr :1‘ * i^ ;r „6 H ^ a H  ynpamraH HyKTa^apHHH TonflMH3. By
HHHr yn y ff - r  Ba (2 ) hh gnp^HKAa eHHiura TyFpH Ke^a^H. 
(2) AaH x, y, z HHHr H($>OAa;iapH (1) ra i^yflH^ca, §  150 ra My- 
bocJj h k :

Ps2 +  2Qs 4- R  — 0 (3 )

Sy^iaflH [§  145 AarH (5 ) ra i^apaHr].
KyfiH^raH rnapTra MyBO(})H^ ( xx, y ,, z , )  Hyi^Ta cnpTAa 6$ji- 

raHH ynyH
#  =  2 f ( x u yu zt) =  0 (4 )

SyJia/iH. By ^o;iAa (3 ) hhht KypHHHUiH SyHAafi 6y^a;ui:

Ps2 +  2 Qs =  0 eKH s (Ps  +  2Q ) =  0,

eKH 6yH,naH

s, =  o, s2 =  -  2g.. (5)

s =  0 6y^iraHAa (2) ra acocaH Tyrpn mh3h^hhhf cupT SH.naH 
ynpamraH ( x u 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 ^o;iAa MyMKHH:

Q =  mf'x ( x v yv z1)  +  nf'y ( x v  yv z1)  +  pf'z ( x v 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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h h  (2 )  AaH y v ia p ra  nponopu H O H a^ 6 y^ ra H : {x — xx), (y — y , ) ,  
(z — zx) 6 hji&h a^MauiTHpaMH3:

( x - x l) f x( x v yv z1)  +  ( y - y l) f 'y ( x v yv zx)  +

+  ( z ~  Zi ) f ' z [ x v y>v 2ri )  =  °- (7)

M 3^aH raH  reoM eTpH K  ypHHHHHr TeHr-rcaMacH rnyHHHr y3H 
6 y ;ia A H . B y  aca TeKHC;iHKAaH H 6opaT. LUyHHHr y n y H  yHH cupT- 
HHHr ( x t, yu z t) H y^TacH ra  ypHHMa tc k h c ^ h k  AeftH.rcaAH.

CnpTAarn (x , ,  yu z , )  Hy^TaAaH yTH6, m y HyKTaAarH ypHH
Ma TeKuc^H KKa nepneH AH K y^H p S y^ ra H  T y rp n  hh3hk HOpMa^b 
.Aefln^aAH. (7) ra acocaH yHHHr TeHr^aMacn i^yftHAarHHa 6y;iaAH: 

x  — x, =  y — yi _  z  —  Z i

f ' x ^ y y i. * ,) f 'y ( * v  yv  z0  _  f z ( xx - y v zi)

§  152. flHAM ETPAJl TEKMCJIHKJIAP BA jJHAMETPJlAP

1. <J>apa3 KH^aft^HK, hkkhhhh TapTHfiviH cwpTHHHr TeHrjia- 
wacH SepH^raH Sy^CHH:

j\jx~ -j- A2y2 -}- Z“ -f~ 2B^yz 2B2xz -j- 
+  2B3xy +  2Cix +  2C2y +  2C3z +  F  =  0. (1)

BepH^raH (m, n, p)  fiyHa^nmra n ap a^ e^ b  Sy^raH ^aMMa 
BaTap^iapHHHr reoMeTpHK yphhhh TonaMH3. A rap  (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 (x 0, y 0, z0) (J)apa3 
KH.I3MH3. By HyKTaAaH yTH6, 6epH^raH (m, n, p )  flyHa^nmra 
napa.zi.ie.nb 6y;iraH TyrpH hhsh^hhht napaMerpnK TeHr.naMa.na pH 
6yHAaft Sy^aAH;

x =  x0 +  ms, y =  y0 +  ns, z =  z0 +  ps. (2 )

BaTapHHHr cnpT 6n.naH ynpamraH (x u y{, z4) Ba 
M 2(x2, y2, z2) HyKTa^apHHH aHn^nanAnraH napaMeTpHHHr Sj Ba 
s2 ^HflMaT^apHHH Tonnm ynyH (2 ) hh (1) ra i^yhmH3. By ^o^Aa 
(§  148) s ra HHc6aT3H SyHAaft TeHr^aMa ^och;i 6y.naAH:

Ps2 +  2Qs +  R  =  0, (3)
6yHAa

P  — A xmr +  A 2rC- - f  A 3p2 - f  2Btnp - f  2B2mp +  2B3mn, (4 )

1



/ H k k u m u  t q p t u 6 a u  cu p T A a p n u m  yMyMuti. Ha3apuncu 471

q  =  mfx (x 0, y0, z0)  +  nfy (x 0, y0, z0)  +  pf'z (x 0, y0, z0),  (5) 

R =  2 / (x 0, y0, Zq). (6)

1) <J>apa3 ^H^afi^HK P=h 0, s, Ba s2 (3 ) hhht H;iAH3;iapH 
<6y^CHH; 6y J$o;iAa

x  =  x 0 +  /ras,, x2 =  x Q-\-ms2 
% , y i =  y 0 +  « s i ,  y 2 = = y o 4 - « s 2 

Zi =  Z o + p s u z2 =  z0+ p s 2

M (x 0, y0, z0) Hyi^Ta M XM 2 BaTapHHHr ypTacHAa Sy^raHH ynyH

Xj  +  x 2 2x 0 +  m (S) +  s2) +  s3
X q  -----  2 ------ 2 -----  0 1 2 ’

(7 )

■6kh 6yHAaH 

iuyH ra  yxm am

r c ^ ± ^  =  0, /7^k+L£2_ =  o.

m, n, p  SnpAaHHra Ho^ra TeHr 6y^a o/iMaraHH ynyH

s i +  s2 =  0;

HKKHHHH TOMOHAaH (3 ) A&
, „  2 Q 

S1 +  S2 — p~-
JleMaK, Q =  0 eKH

mf x ( xo. y0* 2o) +  nf y (■*<>. y<p zo) +  pfz ( x o- y0. zo) =  o.

H 3 ^ a H ra H  r e o M e T p H K  ypH H H H H r T e H r^ a M a c H  m y H H H r  y3H  6 y -  

Jiaw- ArapAa y3rapyBHH KOOpAHHa'ra^apHHHr p o j i h h h  yfmaraH 
A-0> y0, z0 h h  s cK H H a x, y, z ra a ^ w a m T H p H ^ c a ,  TeH r/ iaM aH H H r 

j<ypHHHmH 6yHAafi Gy^aAH:

mf A x- y. z)+«/i(*> y. z )+p fz (x, y. *) — o, (8)
€ k h  (§ 149):

-f- 5 3y +  B 2z -j- C t) m -|- 
-j— (B%x A 2y -j- B\Z -j- C^) n -j- 
+  { B 2x  +  B xy +  A 3z +  C3p =  0, (9 )

eKH
A 'x  +  B 'y  +  C 'z +  D ' =  0, (10)
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6yH.ua 
A '  =  Aytn -f- B zti +  B 2p, 
B '  — B 3m +  A 2n -+- B xp, (11j 
C  — B 2m +  B xti -(- A ap, 
D '  =  C xm +  C2n +  C3p.

( 10) TeHiviaMa tckhc^hkhh  H(})OAa i^H;iaAH. LLIyHHHr 6HJiaH H3- 

jiaHraH reoMeTpHK yphh  (10) TeKHc;iHKAaH n6opaT. Y h h  6epn;i- 

raH (m, n, p)  ftyHa^Hmra K y m M a  6y./iraH AHaMeTpaji tck h c^h k  

Aefln^aAH.
P  Ho^ra TeHr 6y^M araH xo.iAa ( 10) TeHr^aM aaarn  A',  B' ,  C '  

K03(J)4)HHHeHT^ap 6npAaHHra HO.ira TeHr 6y.na o-aMafiAH. ^ai^H- 

i^aTaH, ( 11) TeH M H K ^ap /iaH  aBBa^rn yHTacHHH Tap™ 6  6H^aH  

m, n, p ra KynaftTHpH6 , cyHrpa yjiapHH i^yuicaK:

A 'm  -(- B'n  +  C'p  — A xm2 +  A 2n2 -f- A zp 2 +  

+  2Bxnp +  2 B2mp +  2 B3mn =  P;

A ' ,  B\  C  6HpAaHnra Ho^ra TeHr 6y;iraHAa P  =  0 6y ^a p  sah,. 

*cvi6yKH l^HJiHHraH cj)apa3ra MyBO(J)HK P = £  0 .

(9) TeHr^iaMaHH § 146 Aarn (6) 6n^aH cojihhithph6 i^aparaH- 

Aa KypaM H3KH, m , n, p  hhht h xth &p h S  i^HHMaT^apHAa h kk h h h h  

TapTH6^H  CHpT M apK33HHHHr KOOpAHHaTajiapH (9) HH, HT.HH AH3- 

MeTpa^i TeKHC^iHK TeHr^iaMacHHH ^aHoaTJiaHTHpaAH. jJe&jaK: 
H k k h h h h  TapTH6;iH chpthhht M apK33H 6 y ^raH  ^ojias yHHHr 

)$aMMa AHaMeTpa.fi TeKHC^iHK^iapn chpthhht MapKa3HA3H yTaA H ; 

HKKHHHH T3pTH6.fiH CHpTHHHr M3pK33 HH3HFH 6y.fir3H }{0.fiA3 
yHHHr ^ 3MMa AH3MeTpa.fi tck h c^h k ^sp h  m y  MapKa3 hh3hfh  6y- 

finna y'TaAH; h kkhhhh  TapTH6.fiH chpthhht M apKa3 tckhc^ihth 

6y ^raH  ^o ^ A a  yHHHr ^aM M a AH3MeTpa.fi TeKHcfiHK./iapH 6 np./ia- 

ihh6 KeTaAH.

2 ) 3 h ah  $apa3  i^H^iafljiHK P  =  0 6y;iCHH, eKH

A tm2 -\ -A2n2 +  A 3p 2 +  2Bxtip -f- 2 A 2mp +  2B1mn — 0 , ( 12)

H'bHH § 149 ra MyBoeJjHt; (m, n, p )  acHMnTOTHK flyHa^Hui 6y.fi- 
chh ; 6y ^ojihhht Q  =  0 Ba R  =f= 0 eKH Q  =  0 Ba R  =  0 6yviraH 

^o ^ ia p H H H r  reoMeTpHK Ma-bHO^apn § 149 Aa TeKuiHpn^iraH sah . 

( 12) TeHMHKHH 6yHAafl ^h;ih6 e33MH3:

( A xm +  B 3n +  B 2p )  m -+- 
+  (B3m - f  A 2n +  B xp) n +  
-(- (B 2m B zti -f- A 3p )p  =  0,
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6kh ( 1 1 ) ra MyBO(})HK -

A'm +  B 'n +  C'p =  0, (13 )

H"bHH (10) TeKHC^HK (2 ) TyrpH HH3HKKa napaji;ie;ib 6y.iaAH; hk
khhhh TOMOHAaH 6 y  TyrpH hh3h^ TeKHCJiHKAa eTraH (x0, y0, z0)'- 
Hy^Ta^aH yTaAH; AeMaK, Tyrpn hh3hk tckhcjihkas eTraH Sy-rcaAH. 
LLIyKHHr 6h^3h (10) tckhc^ihk (m , n, p )  fiyHa;iHiura HHcSaTaH 
cnpT acHMnTOTa^iapHHHHr reoMeTpHK ypHH 6y;iaAH Ba SyHAait 
TeKHc/iHKHH M a x c y c  A n a M e T p a ^  t c k h c ^ h k  AefiHJiaAH.

MaiwiyMtcH (12) tch t^h k  chpthhhi' neKCH3 y30i< Hy^Ta./iapH- 
hhht fiyHajiHoi^apHHH aHHK^aflAH. A rap  (2 ) Aa xQ =  y 0 == z0 — O’ 
4>apa3 j^hjih6, cyHrpa i^o^raH TeHr^HK^apAan Ba (12) abh m, 
/z, p  HHi-japH.ica,

A xx* +  A 2y2 +  A 3z1 +  2B xyz - f  2B>xz +  2B3xy  =  0 (14):-

SyjiaAH, 5nDHH yTraH naparpa^apAaH  SnpHAa TOKiuHpH^raH k o -
HyCHHHT TeHTJiaMaCH Ke^H6 HHI^aAH.

2. <J>apa3 ^HJiaft^iHK, 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, p x)  ftyHa;iHmra KyuiMa 6y^raH AnaMeTpa^ 
TeKHC^iHKJiapHHHr TeHrjiaMa^apn SyviCHH; (11 ) ra acocaH 6yH- 
Aarn Koa^HuneHTJiapHHHr H(f)OAa./iapH ^yflHAarHHa GyjiaAH:

A '  =  A xm +  B 3ti +  B 3p, |
B '  =  B 3m +  A 2n +  £,/?, 1 (17)<
C  — B2m -f- B xn +  A 3p. ]

A "  =  A xttI\ *f" B 3h i B 2p x )
B "  =  B 3m i A 2nt +  BiPt  (18)
C "  =  B 2mi +  B xnx -f- A Ap t

Ma-b^yMKH (15) TeKHC./iHKHHHr hkkhhhh ( mu nu /?,) fiyHa- 
^HHjra napa^Jie^^HK mapTH SyHAafl Sy^aAH:

A 'm x +  B'rii +  C 'px 0. (19>

UlyHra yxuiam  (16) TeKHC^iHKHHHr Chphhhh (m, n, p)  ft^Ha- 
^Huira n a p a ^ e ^ H K  mapTH SyHAaft 6y^aAH:

A " m  +  B r'n +  C "p  =  0. (20)

(19) Ba (20) HHHr Koa^HUHem viapH (17) Ba (18) AaH i^aparaHAa 
HKKa^ia mapTHHHr, ht>hh (19) Ba (20) hhht afinaH 6np x h m h -  
THHH Kyp3MH3.

±
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6yHAa
A '  =  A\tn - f  B 3n +  B 2p,
B '  — B 3m -j- Aofi -f- Bip, /1 j y
C  =  Botn -f- B xti -j- A 3p,
D '  — Cxm +  C2n +  C3p.

(10) TeH iviaM a tckhc^hkhh H(f)OAa ^h-mah. LUyHHHr Sn^aH H3- 
jiaH raH  reoM eTpH K  ypHH (10) TeKHC-riHKAaH H6opaT . Yhh S ep n ^ - 
raH (m, n, p)  ftyHa^Hiura nyiuMa 6y.iraH AHaMeTpa;i t ckh c^h k  
Aefln^aAH.

P  Hcvira TeHr Sy^MaraH ^o.iAa (10) TeHr^aMaAarn A',  B' ,  C  
K03(})(J)HUHeHT^ap 6HpAaHHra HO^ra.TeHr 6y.aa oJiMaflAH. X aKH_ 
KaTaH, (11) TeHrjiHK^iapAaH aBBa^rH yHTacHHH TapTH6 CHjiaH 
m, n, p  ra KynaftTHpHS, cyHrpa y^apHH i^ymcaK:

A 'm  +  B'n  +  C’p  — A xm2 -j- A 2n2 -f~ A 3p 2 +
+  2 B xtip +  2Bo_mp - f  2Bsmn — P;

A ' ,  B ' , C '  6HpAaHHra HOJira TeHr Sy^raHAa P  =  0 Sy^ap sah, 
^o^ i6yKH l^H^iHHraH c£>apa3ra MyBO(J)Hi^ 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 TeHTJI3M3CHHH I<3H03T^3HTHpaAH. lleM 3K:

H kkhhhh t s p t h S^h CHpTHHHr M3pK33H SyvirsH ^ojiAa yHHHr 
j^aMMa AHaMeTpa^i TeKHC/iHK^iapH chpthhht MapK33HAaH yTaAH;
HKKHHHH T3pTH6/IH CHpTHHHT MapK83 HH3HFH 6yJir3H ^(VIAa 
yHHHr ^3MMa AH3MeTpa.l TeKHC^HK^3pH m y  M3pK33 HH3HFH 6 y -  
0HH3 >'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 i^H./iafi/iHK P  =  0 6vachh, Skh

Aj/n2 - j - A 2/i2 - f  A 3p 2 -f- 2B ,np +  2A 2mp +  2Bimn =  0, (12>

H'bHH § 149 r a  MyBoeJjH^ (m , ti, p)  3chmhtothk ftyHSJiHin 6yn- 
chh; 6y  ^o^ihhht Q =  0 Ba P  =h 0 eKH Q =  0 B3 P  =  0 6y ;iraH  
^o^i^apHHHr reoMeTpHK Ma^Ho^apn § 149 Aa TeKmnpn^raH sah~

(12) TeHr/iHKHH SyHAah kh;ih 6 e3aMH3:

( A tm +  B 3n +  B 2p) m -f- 
+  (B3m - f  A 2n - f  B xp )  ti +
4* {B2m +  B3ti -f- A 3p ) p =  0,
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6kh ( 11 ) ra MyBOcJm^
*  A'm  +  B'n  +  C'p =  0, (13).

s-bHH ( 10) Tei<HCMHK ( 2 ) TyFpH HH3HKKa napa./i/ie./ib SyjiaAn; hk
khhhh tom ohash  Cy TyFpH hh3h^ TeKHC^HKAa eTraH (x0, y 0, zoy 
Hy^TaaaH yTaAH; acm bk, Tyrpn  hh3h^ TeKHc^iHKAa eTraH SyviaAH. 
LUyHHHr Gh;kih (10 ) tck h c^h k  (m, n, p) fiyHa^Hm ra HHcCaTaH 
cnpT acHMnj'OTa/iapHHHHr reoMeTpHK ypHH dynam  Ba GyHAait 
TeKHc^iHKHH M a x c y c  A H a M e T p a j i  t c k h c j i h k  AefiHJiaAH.

Ma-b^yMKH ( 12) tc h t^ h k  chpthhh i' hckch3 y30^ Hy^TaJiapH- 
hhh t HyHa^iHjj^iapiiHH aHH^^aftAH. A ra p  (2 )  Aa x0 =  y0 =  z0 —0< 
4>apa3 ^h;ih6, cyH rpa Ko^raH TeHr^iHK^iapAaH Ba (12 ) abh m,„ 
ft, p MH^'apHJica,

A xx 2 +  A2y 2 - f  3 +  2Bxyz +  2B2xz +  2B3xy =  0 (14);

6y^aAH, ktdHH yTraH naparpatJviapAaH GnpHAa TeKmnpH^raH k o - 
HycHHHr TeHr^iaMacH Ke;iH6 hhi^ a h .

2. <J>apa3 muiaHjiHK, y m 6y  TeHr^aMa^ap

A 'x  +  B 'y +  C 'z +  D '  =  0, (15 )

A "x  +  B "y  +  C "z  +  D "  =  0 (16 )

(m, n, p) Ba (mt, « , ,  p x) fiyHa.iHiura KyuiMa Sw iraH  AHaMeTpa^i 
TeKHCJiHK^iapHHHr TeHr^iaMa^iapH 6y^iCHH; (1 1 ) ra acocaH 6yH- 
A arn  Kos4)(|)HU,HeHT^apHHHr HcJjoAa^apH i^yftHAarHHa 6y;iaAH:

A ' =■- A xm +  B3n +  B3p, \
B '  =  B3m +  A 2n +  B xp, 1 (17)<

C ' — B2m +  B xn +  A 3 p. \

A "  =  A xmxJr B3nx-\- B2pi I
B "  =  B3mx +  A 2nx +  B xpx I (18 )

C "  =  B2mx +  B xtix +  A 3p x J
Ma-b.iyMKH (1 5 ) TeKHC./IHKHHHr HKKHHHH (/tt,, « , ,  px) fiyHa- 

^nm ra  napa;uiejuiHK iuaprH GynAaft Cy^aAH:

A ,mt +  B 'nt + C 'p x =  0. (19>

LUyHra yxm am  (16 ) TeKHC-iHKHimr Ghphhhh (/re, « ,  p) fiyHa- 
jinmra napa;i;ieJi/iHK mapTH 6yHAaft 6y;iaAH:

A"m  +  B nn +  C"p  »  0. (2 0 )

(19 ) Ba (20 ) HHHr KoatfuJwuHeHTJiapH (17 ) Ba (1 8 ) AaH i^aparaHAa 
HKKa^ia mapTHHHr, h i .hh (19 ) Ba (2 0 ) h h h t  aftHaH Gnp x h m h -
THHH KypaMH3.

V



hh'lb ‘HffBi/Xg evirok HBJirAg i/BHonTidoiiodii odeeA d ‘tu 
HBi/Hg jQ \g \y  bde A g  -HBdaH HmHirAg dBirAHHirHaijdau bj 

-mHi/BHAtf ( d  ‘w lw )  hhl-dhhdx (| ) HXhX Hm Hi/Ag mHi/BHAy m o p  

JHHHraHITBHXg ( d  lV ‘U l) MHCpOflAw BJ(f)Hd<LBX HBJHHtfHM BtfMdoMCtt

‘d Kv  +  y '8  +  ™z8  =  ,D 
ld ' g  +  v Tv - \ - w K8  =  

' d z8  +  v*8 +  ui 'V  =  jV

0 =  t f  +  z,D +  t ,8  +  x ,V
BI/hA^

(3 )

( I )

:EHWBfO HHHDBWBI/UHSX JHHHHHtfDHH3X tfEdxaW 
-BHff HBJ11&9 BWIH/tM BJiriHlfBH/fy ( d  ‘w lw )  HAhA mBirMHHB HH 
-d B irA g  'HTtjBuyA w o d  wnkAw  BffHDKHdBEBH jHHHdBirxdHD H irgnx 
-dBX HhHHXHH dBI/mHI/’BHAy m o g  BtTHhH dBirmHIfBHXy BIMWB^ 
•Hl/BirHyalT h d b v  to A JHHHxdHD dBirdxawBHir HBJirAg iz-HDok hbIT 
-HHBJmHD3M o d s e A  JHHHdBirA B3 HffBI/Ag H J H I f D H H S I  K H d X 3 W 
- f i  HD JHHHxdHD A MH(})OaAw BJHCjjHdq-BX JHHHHHIfDHXaX IfEdxaWBHlT 
m o g  'HiruiTnyatT H d B i r m H f B H A y  m o g  JHHHxdHD —  HdBLTnHi/* 
-bhAh jHHHdBi/dBXBa HBJirAg BwmAM BJdBmwi/’DHHax i/BdxawBHlT 
m o g  'HtTBI/‘HH9lT XHITDHM3X I f B d x a W B H V  m o g  HHI/DHH3X tfBd 
-xaHBHir HBJirAg dKirAMHlTHaudau BJHdBirdBXBa BromAto ' i

d voH irD H ^ a i irvdxawYHtr m oa 'ssi §

•HtTBirAg heA j h h h A i i i HdxawBHtT JHHHxdHD HBJirAg bITMo e A  
£HDH3h HEBHdBW ’HlTBXBDdAH HHHJHITI/aiTITBdBlJ BtoMHEHh HdiAX-

(tz)
egzv -  sg lg W  -  zglg \ g - W zv

'z  —  z l <  —  6  • * -  —  X

AgmA jh h h x h itd h h s x  (o i )  bde Ag 

‘0 =  (Z8 ZV  -  r8 ' 8 )  ,D  +  (e# V  - Z8 X8 )  , 8  +  ( ^  — * v zv )  ,V
HJI5-

0 =
V  '8  ,0
l8  ZV  /8 
l8  88  ,V

‘0 =

HBDODB BJ ( n )  HHg'

V  >l8  ‘dsy  +  v l8 - \ - w z8
l8  iZV  'd l8  +  vZV  +  w*8 
z8  'e8  'dz8  +  ^ 8  +  wiV

n o m d v e m  rmwftnfi zu n u d vv id n j n v g n id v i n h u n m tf



:xEDmXto HHdBirA BdJHAo ‘ gHdHxyBuXx b j  d lv 'ui HBtfHg- 
g H ld B l  HHHdBI/\LH3W3I/-e h A xoA -£  BS Z ‘ I  JHHHlHEHHWdaiatf HH3'

V  lg  zg  
xa  V  %  
za s9 V

iB'Cifok HBJi/Ag BirMoeA EH0X3h HEBxdBw JHHHxdHD
•(HAhA xdHD HireBxdBw) HtrEirAg-

(£Z)

(ZZ)

d  . 
Z j

N W_

udEI/EWBIfJHSX JH H H diaW BH ir ‘ EOHHIfHM EBdecJ)

d  —  v 'w  —  1V1U 
l\j — ldm —  dlw 
W =  d 'v  — ldu

HH3

U'lU Ww — d'w d 'v— 1du
z j X j

!(HHDlfBdBM BJHOHHdBE 

-BH IH B H H W d axa ir ) HHttwAlV IHHE3 HBlTHXg BHK HH (  J g ) 'HVBIfHto 

ElTO^H HHHdxaWBH'ir JHHHXdHO H H 1K ‘HHMHEHh H d jA x  HBJI/Ag IfHD 
- O k  HBtrHHBJmH09M JHHHdBirA BVMHl/dHg HOBI/EXXH ‘ g H t fA g  HDEIM 

-B IM H 3X  JHHHHHIK5HH3X IfBdxSNBHtf H dH g defc HBirdBirXg HXHAh

(IS)
o =  V  V  +  K/u  +  xpiu

o =  7 d +  7 w +  V2"

IHtfBI/VCg BhHJBtfHHAM HDB'E" 
-0(f)H HHXHLTBHB JHHHHdxSWeHtf dodHg JHHHldHD HBOODB BJ (8)

•Htrei/vCg qirsinfedBU odB£A HdEL-dxawBHtr JHHHdBir 
-xdHD EHDEBMdBW B0 HtTBxA HBtfHdBI/'EBHdBW JHHHdBtfA HdBIfdxSW 
-BHtr BWWBk JHHHdBtfxdHD HtfEBMdBW BfHBJBdBM BJtflHd'LBX X g

•H'CBI/HHair H d X 3 W B HIT JHHHxdHD MHEHh HdjAx HBJ 
-IfAg IfHOOk HBl/HHBJmH03X JHHHdBI/XHI/DHXSX tfBdXSWBH'n' -g

•HVBIf

-HH3tf dBITMHL-OHMSX B K l n A k  dBIfXHIfDHHSX I/EdxSHBHV HEtT
-HAg ‘npvvSg wdvvvdvv vzndvvdvmvd zunHvonbHvdng wvbc 
nomiunwHn vgvobc A 'vovfig <tvdvvvdvv vzndvvdviuva znnn 
-ndn'hunnnn ndng nvpnnvovndui vvdiudwvng nxnn ‘xewstf

dovdiawvng vb dvvur.vorrxai vvd ianvn ’f l  •££/ §
4



( H )  '{zd 'd  +  zv lv  +  zw lw) l\ =  zd ( ld * y  +  lv ' g  +  ' iuzg ) +  

- f  zv  ( ld  ' g  +  *uzV  +• xiu*g)  +  zw ( ldzg  +  'u eg  +  lw ly )
ieh ivb iuAM hhcW a  bcIjh A d

‘ gHdHlHBuXx BJ zd  HHHDHhHHhA BS BJ ZV HHHDHhHHHMH ‘ BJ ZIU 
HHHOHhHHdng HBtfdBI/BWBI/JHDX (Z l ) ‘ gHXAx BtfdBEBH HHdBl/Ag

•Htfe dBifAg HHtoutoBk HdBi/H0W0x UBh Ba wAkaBN 
HdBITHOWOX JhA JHHH ( g { )  B3 ( g l )  BtflfOk HDJJB HHHAh ‘uVeif/ig 
dBtfHOD DHatfUKOJI BWmXto HBwAwA KBk dBITHOD zd  <zu iztu Ba vd  
nV >llU HAhA HHBJI/Ag dBI/HOD DHaifUWOH BWmAto odBEA Ky B8 lY

I
zd z\ =  zd 2y  +  zv lg  +  ziuzg  
zv zX =  zd lg  +  zuzy  +  zmsg  
ziuz\ — zd zg-\ - zv sg  +  zw ly

[ ld l ( =  ld sy  +  ' v lg  +  lu/zg  
(S I) xv ui =  ld ' g - ) r luzy - { - 'w sg  

( lw ut =  ' d zg  +  xv^g  +  l tuly

:HHq,K ‘EKWBI/hM EBdB(|) zd  lzll ‘zlll HHHdBIT 
•EHlflfH HBJIT3M HdjAx BJ z'( B3 'd  l ,W >lW HHHdBIfSHVlfH JHHHBlt 
-3XDHD (j?) HBJ1/9M H diAx BJHEHtfim l'{ JHHHBWBUUH3X 0 = ( ' ( ) ( 7

‘ HtfBIfAg NBk HEHtTl/'H iq —  V ~  z'f 
HhHHHHH HBJI/Ag BWUlAM BJHEHl/’I/’H Ag JHHHBHBIMH3X BfflfOk 
A g  'HHOi/Ag jq  •+■ v  =  lv ‘ hbi/edbm ‘HHDi/Ag wAkaBw HdHg HBirnd 
-Bl/EHtfl/'H JHHHBWBI/JH9X ‘ HHtfHBtfHto EBdB(J) ‘ HAhA mHl/'HM XOgDH
HHAg -HHMnMBk HdBi/EHffi/H bwkbJc jHHHBiMBirjHax o  =  (y ) (7  z 

( I  l )  '0 =  , a + ( z d + 6 v  + x w ) ' (

:Hl/Bi;Ag HBtfHAg h3bi\bi/jh 9x jHHHHHi/Dmiax tfBdxaw 
-BHir m og  bithbjijXM bj ( i )  hh ( g )  dBasdBg HBimg JHHHAm

•HtTBl/Ag BJE BJdBI/MHIfDHXaX I/BdxaWBHtt 
m og  BXhA hbw A wA xdHD Hi/gnxdBx HhHHHHH dug di’ k Bl/HBJBd 
- bM BJHAg ‘ HiTBiraji nd jAx  MHi/DHjiax i/’BdxawcHV m og  hbdodb bj

( I )  Ba (g )  bjhehU'i/’H dug dBk JHHHAg ‘ H t/wAg HEHtrim BXhA jh h h A" 
HAhA HHBJI/Ag BtTBJKBdBtr HhHHhA HBXBgDHH BJ y BWBI/UHaX Ag

(oi) -o =  2 —ys1 +  — cx =  (i)a
HH1 K ‘EHWBdog gHED

BtfmiBm 0 =  (x)Q  BhBtoDHM H^Ag HBl/HAg HHBWB1/JH3X Ag EHg>

(6) ‘0  =  2 —  '<S +  Z<ti -  ii.
rHirBirAg hbU"

-HAg HmHHHdAM jh h h bw b l,jh 3x ( 8) ‘ bdhhl-o Bxdognxae HJHi;HB>ie

nDvndvEVw nnwhwfi ZM iHdvvxdnj n v g n id v i nhHtinvf]



\asv  — \azv

4 ~

\alv  -  yaza'az +  V V 1 v =  2
‘ gHt-HM eedB(|)

a V V  +  V V  +  V V  =  s’

HM3
‘V  +  zv +  V  =  t f

‘(g) ‘0 =  ( \aW — \azv  — \axv  — £aza laz +  V V  V ) — 

— y ( la — \a — \a — V V  +  V V  + V  V ) +
-t- zy ( V  +  V  +  V )  -  £y

IBDHBIfuAx HBXBgDHH BJ \ JH/Cd HBtTHBJ 
-ITHil HdBXDaX HHHdBfBdOmH JHHHdBirlTBk ‘gHhO HHdetfOHBk HH§

<z)

(9 )

‘0 =  ?aza laz + ( y -  V ) la -  (y  — V )  \a —
—  (y — V )  &  —  ( y — V ) ( y — V ) ( y — V )

HHg

0 =
v 11 a "ca 
a ‘ y — V

lR#  ‘y -  V
:MBd3M H n iH fA g  JH ax  b j i t o h  xH B H H w d axa tf 

HBJI/HEAx HBtfHdBIALH3HfiHCj)C{)eOH JHHHBW3XDHD Ag HAhA HHBJBW 
-I/Ag JH3X BJtfOH BJHHBfdHg d ‘W ‘IU MH({)OaAw BJ£BdB(J) 'XBdogH 
HBl/B W3XDHD HtfDHHHC dHg HBXBgDHH BJ d ‘V ‘III BW3XDHD Ag

(e )

' o = d { \  — i v )  +  u 'a  
‘0 =  d ia  +  u (y — zv )  
‘0 =  d zg  -\ -v*g +  w  (-< — V )

w 'a

HX9

ldx =  d sg  +  v 'g  - f  iuzg  
i f )  | ‘ «Y  =  d lg  +  w 'V  +  ™za  

'uiX =  d zg  -f- vzg  +  m 'y  

: h b d o d b  b j  ( z ) H x g  

•(8) d (  =  'v\  =  tg  iut\ =  , y

‘ BDHHfHM £BdB(J) \ HXBKHHM H H W A n A  JHHHdBL-XBgDHH Ag HM3

t d  __  u  __  IU

~ 5 ~ ~ M  ~

dvvmvomai vvdiawrmg mog 291 §



L

/  .
-1T03 HHHOPWBif JH3X JHHHMHEHh HdJl5 HtfgHXdBX H HAhA mild

-■.iiineifBinroo h h h d b w b i a i h 3X jHrmLdHD HirgHxdBx "ibH H H H H  [

m H d n x m w v in ro D
HHH3VWVII-JH3X JHHH1, H3 HLTSVHdVW 't'Sl §

(OS) '2 =  W x
(61) ‘S  — lX8X +  EXEX +  sXlX
(81) =  eX +  z'( +  l'{

HAhA j h h h A ixi •J.BdogH hbi/x k h h h b  h b x b q o h h  b j  v m h l m h s x  Ag 

!£(*yly -f- y ( lvsy +  -1- zylv) -(- 

+  z't (eX 4- - f  l' ( )  — sv =  0 — '(S’ +  zXif — SX
•.bohbithAx

HBXBgDHH BJHdBI/’BJKBdBl/ JHHH \ BdJH/fo *9HhO HHdBIi,D9B^ HH3

‘(8X — X) (ZX — X) Cx — X) =  9 — XS +  zXtf — £X
BfflfOk A ‘BOHHITH^ £BdB(J) SY 

“ y HdBI/EHffL-H JHHHBWBLMH3X (Ol) HMWAI/-<IBW HBtfEdgaJiry ’P
•HtTBirA9 HdBirMHii-DHMai i/BdxawBHir m o g  

EXHMHH XBMBcJ) JHHHxdHD HI/gHxdBX HhHHHHH EHOEBHdBW ‘BOBJM 

-hhi;o BJdogHXH-G HHAg Ba Hl/BirAg bitMoeA £H0M3 h HDHhHHdng 

HBtJ'dBI/‘>IHIi*DHM3X (^ I ) BlTHBJIi-Ag 0 =  'X HBffHOWOX HIiHHHHJ/{

’HlfBHBIftoHHB HBl/BWBfJH3X

0 =  S* +  Xtf ~  zi 
dBL-A ‘BDir^g Ba zx h b j i / o M ‘gni'Ag q =  *x HBfHAg

‘0 =  (S +  (X  ~  z&i
HH3

‘0  =  XS +  ttti -  sX
:HtTBfAg HBU'HAg

HmHHHdAM JHHH (Ol) Bffl/Ok A g  •HHDl/’Ag 0 =  9 HHS.K ‘HHDfAg 

BirkOEA EHDM3h HEBMdBW JHHHxdHD ‘ MHI/HEI/hM EBdBtj) HtTHg
•HVBirAg BirxdHD Hi/EBHdBw x b Mb ({) irok Ag ‘BxxBg^y

I
’O — ,G  +  (zd +  Kv - f  xm )
‘0 =  ,<7 +  ( zd  +  Aw +  x iu ) \

‘0 =  ,(7 +  ( 2flr +  rtw - f  >-w/) ' <

: HtTBir/Cg EhHJBVHtfAM HdBI/’EWBl/"JH9X JHHHdBIfA 
HBOOOB BJ ( t i )  ‘ gHI^Ag TTAhOEW HdEI/MHtfOHHaX fBdxaWBHB- BW 
-mAM dBirAMHi/Haudau odBE/C BXhA JHHHxdHD Hiz-gnxdEx hhhhmmh 
JBtTHBJBwirAg JH9x b jitoh  Hdng hdheM hak ‘ gn ifAg r a x  dBk heh’c' 
- Ii*H eY >z( ‘ lV BITBhA JHHHBWBfJHai Q =  (x)(7 H efH g JHHHAni

njvndvevH nnwfiwfi iunudvvidnj nvgnidai nhHmxtf



•HVeuvCg BwmAM dBim HifOHnax ifBdxawBH'n' HBtfHAg Mh(J) 
- o a a w  BJ^Hdq-Bx H B JfH dag B tfH d o k o i •HtfBi/’A g  dB fAH H lTH audau 
odB E ^  dBfMHirDHxax irBdxa wBHtf m o g  h x h h  dBk e V v o k  A g  hhslh

‘0 =  zd zd +  zvzv  +  ziuziu 
‘0 =  sd xd +  £wlw +  2w'iu 
‘0 =  zd ld +  zv lv  +  ziu'iu

Btfirok HBJir/Cg 6y =£ z'( =f=

-0 =  (*dzd - f  zvzu +  suizw) (eY — zy) 
‘0 =  (sd ld - f  sulv  +  sw lw) (Ex — 1\) 
‘0 =  {zd ld - f  zuxv  +  ziuxiu) (z'( — *y)

:h h h w A w  raHEg HHdBiz-HHiMHax A g m A  gHHBiroooB b j  ( 9 j )  B tV o k  
A g  'HHOi/Ag £d ,£w ' 2w ‘zd lzv ‘zui nd Hv  ‘lm HdBi/XBKijHk jh h h  
d  ‘V LIU HBJIT3H H d jA x  BJdBl/’EHU'tfH A g  B9 HHOIfAg HdBI/’EH'E'I/’H 
tfHX dBk JHHHBWBITJH3X 0  =  (v ) (7  s7 ‘z\ n Y HHI/'HBI/’Hk £BdB(J> -g

•HtrBXBOdA^ HHHJHtfHBHG HH^HMBk xMBSBWBk JHHHHd 
-BtfHHtfDHHaX ITBdxaWBHl/ m og  BITBhA JHHHXdHO HlfgHXdBX HhHHH 
-HH —  HJHIfHHMHkBk JHHHHEHtfim BIfBhA JHHHBMBITJH3X Q =  (x )(J  
*HtfBXBOdAH HHHJHtfHBHG IJH^HMBk JHHH BOG Ag ‘0 =  9 HH3

‘?93 = 09 — v) — 09 +  v) =  z\ — lv
HH3

'0  =  z\ —  \
HBW31/

‘0 =hzd ld-\- zv xv  -f- ziuxiu
HAhA jh h h A hi

\ff +  zK =  Off -  V ) Off +  V) 
x^BHBWBk ‘ hhwAits-bw H B tfB d ga jtfy  

<9l )  -o =  ( zd xd - f  zv 'v  +  zmlm) ( z\ — lv)
HBtfHAg HH3

l(zd vd +  zulv +  ziu'w) zx =  (zd ld  +  zv ]v  +  zw liu) \

HH'lK ‘ HVBI/Ag JH3X OdBEA WBk HdBfHOWOX Jh A HAhA HH 
-B J tfA g  JH3X OdBEA HdBI/HOWOX UBh JHHHdBIfHHIi\IH9X (5 1 ) B9 ( ^ { )

(S i) ’{zd 'd  +  zv'u  +  ziuxiu) zx =  ld ( 'd sy  -j- Z/uxff +  ziuzg )  +  

+  lv ( zd lg  +  zuzy  +  zm‘£g )  +  xm ( zd zg  - f  zusg  +  ziuly )

:£HWBmAto HHdBi/A
edJHAO ‘ gHdHXflBuAn BJ xd HHHDHhHHhA B9 BJ lU HHHDHhHHHMH 
"‘ b j  xiu  HHHDHhHHdng HBfdBirBKBirJHax (g [ )  m B raxA  b jh A [J ]

dvvynvonxa i vvd iaw vng m o g  g g [ §
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Aa^auiTHpHiiiAa ^vvi^aHH^raH MeTOAAaH (£>OHAa;iaHHiu mvmkhh. 
By M em o, KoopAHHaTa yi^^apHHH Ky^afl mvii\6  o;iHiuAaH n6opaT.

0apa3 KH^afiJIHK, HKKHHHH TapTHS^H MapK33^IH CHpTHHHr 
TeHrjiaMacH 6epu;iraH 6y;iCHH:

AyXy -j- -i42yj +  A 3 zx +  25 ,y j z1 4- 2B2x̂  zx 4- 2B3x 1y l +

+  2Cix1 -f- 2C2yj +  2C3 z ( -f- F — 0. (1)

KyftHAarn TeKiiiHpHui^apra ^aparaHAa KoopAHHaTa tckhc^ h k - 
viapH ynyH chpthhht 6olli AHaMeTpaJi TeKHC^HK^apn Ka6yJi 
i^HJiHHca, TeHrviaMaHHHr uiaK^H coAAa^amaAH. ByHHHr ynyH sht 
aBBa^

x x =  x  +  a, y, — y +  b, zx =  z -f- c
(})apa3 ĵ h^ hC, KoopAHH3Ta.aap Soiuhhh CHpTHHHr MapKa3Hra Ke.a- 
THpaMH3. By ^o^Aa:

A xx 2 +  A-,y2 +  A 3z2 +  2B,yz +  2B2xz - f  2B 3xy +  F '  =  0, (2) 
6yHAa

F - — * .  (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 
( x u yu 2 ,) CHCTeMara yTHiu 4>opMy./ia;iapH SyHAati Sy^aAH:

63 (4 )

x  =  mxx x 4- m2y ,  +  m3zx, 
y  — nxxx + n 2yt + n 3zu 
z = p xx x + p 2yx + p 3zx.

B yH A arn  y ,  z HHHr Hcj)OAa^apHHH (2) ra  nyflHiuAaH Kypa i^hc- 
KapOK fiy./i hujian M a^caA ra  eTHiu mymkhh. ByHHHr ynyH  (4 ) 
TeHraaMa^apAaH 6hphhhhchhh A x ra , hkkhhmhchhh B } ra  Ba 
yMHHHHCHHH B 2 ra KynaftTnpHS, cyH rpa y^apHH i<yuiaMH3:

A xx  +  B 3y +  B 2z =  { A xmx - f  B3nt +  B2p x) xx +
+  ( A xm, - f  B3n2 +  B 2p2) y, +  ( A xm3 +  B 3n3 +  B2p3) zx. (5)

LU yH ra  y x rn a u i (4 ) TeHrJiaMaJiapAaH Shphhhhchhh B3 ra , hk- 
khhhhchhh A 2 ra  Ba yh h h h h ch h h  B x ra  KynaH TH pn6, c y H rp a  
y^apHH KyuiaMH3:

B 3x  +  A 2y 4- B xz =  {.%rrlx -4- A 2nx +  Bxp x) xx +
+  (B2m2 +  A 2n2 +  B x p2) y, -ti (B 3m3 +  A,wal^ B xp3) zx.

* Bv.iap ^03HpraMa KOOHHycjiapra n .ionopuH n6onaT



^  '

3 hah (4) TeHr^aMa^apAaii 6hphhhhchhh B, ra , hkkhhhhchhh 
B x ra Ba ynHHHHCHHH A 3 ra KynaiiTHpuS, cyHrpa y ; iap H H  i^y- 
uiaMH3;

B2x  4  Bx y 4  A 3z =  (B,mx +  Bxtix 4  A 3px) x x +
+  (B,m, +  B xn2 +  A.,p.,) y, - f  (B2m3 +  Bxn3 4  A 3p3) z x. (7)

w I
^T-raH  n a p a rp a (J )A a rH  (12) r a  a c o c ^ a H H f )  (5), (6) Ba (7 ) h h  6 y H -  

Aa ft  6 3 h h i  m v m k h h :
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A tx 4  B 3y 4  B,z =  l xmxx x +  X2m2y, +- hm3zx, 
B3 x 4  A2y +  B xz =  \ n xx x 4  ).2/7.2y, 4  \n 3zu
B,x +  £ ,y  +  /132 =  XjA-k, +  > h >

(8 )

3r-

By TeHr^iHKJiapAaH Shphhhhchhh x  ra, hkkhhhhchhh y ra Ba 

yqHHHHCHHH 2 ra KynaftTHpHS, cynrpa y;iapHH KyinaMH3:

A xx* 4- A 2y- 4  A 3z2 4  2B,yz 4  2B2xz 4  2B3xy =
=  a:,)-, (mxx  4  nxy + p xz) - f  y,X2 (m2x  4  n2y 4 Pi*) +

+  zxl3 (m3x +  n3y + p 3z).

KoopAHHaTa^ap ajiMaiHTnpiuu (JjopMy^a^apHra MyBoeJjH^:

mxx 4  nxy -\-pxz =  x x, 
m2x  -f- n2y 4  P i *  =  yt,
m3x  4  n3y 4  p3z =  2,

Sy^raHH ynyH (9 ) HHHr KypuHHum 6yHAaft 6y.na.aH:

A xx- 4  <42y2 4  A sz2 4  2Bxyz 4  2B2xz 4  2 B3xy —
=  X v2 4  X v2 4  > z~1 1 1 '  W\ > 3 I '

eKH (2 ) ra acocaH

^i-*! +  ^2y i +  4  ^  “  0, (10)

6yHAa

f ' ~ T -

H kk h h h h  Tapra6^H MapKa3^n chpthhht  Coin yK^apura HHcSa-

TaH TeHr/iaMacH myHHHr y3H 6y;iaAH.

2. By TeHr^iaMaHHHr i^aHAaft reo M erp H K  y pHH H(}}OAa i^h ^ h - 
uih yHAarH X,, X2, X3) F ' KoscfxJtHUKeHT^apHHHr nuiopa^apHra 

6or^HKAHp.

TeHMaMaHHHr HKKa^a to m o h h  — 4- ra 6y;iHHca;

31-186



By TeHr^aMa^a 82 ^aMaBaj^T MycSaT coh. LUyHHHr ynyH 
^aMMa ran Xlt X2, X3 Ba A HHHr Hiuopa./iapHAa. ByHH Ha3apAa 
TyTH6, (11 ) hh §§  137, 138, 139 Aa TeKuiHpnJiraH TeHr^aMa^ap 
6H^aH co^hhithph6 KaparaHjxa, i<y paMH3KH:

1) arap 32, X2, X3 HHHr nuiopa^apn 6np x h ;i 6yvica Ba A <  0 
6y;ica, (11) TeHr^aMa ^ai^Hi^HH 3Ji;iHncoHA HtjjoAa i^h-mah;

2) arap Xl5 X2, X3 hhht  Huiopa^iapH 6np x h ./i Gyjica Ba A >  0 
Syjica, (11) TeHr^aMa MaB^yM 3;uHncoHA Hfjxwa ^H-iaAH;

3 )  arap X,, X2, X3 HHHr Huiopa^apn 6np x h ;i 6y^ca Ba A <  0 
6y^ca, (11) TeHrjiaMa hkkh kob3k^ih rHnepSo^OHA H(})OAa
KH^aAH;

4) arap Xl5 X2, X3 HHHr Huiopa^apn jjap x h ;i 6y^ca Ba A > 0  
6y;ica, (11) TeHr^aMa 6np KOBaK îH runepSo^OHA H(})OAa i^H^aAH.

LUyHHHr 6HJiaH CapaBap A =  0 6yjiraHAa §§ 140, 148 ra 
acocaH:

5 ) arap  X,, X2, X3 h h h t  Hiuopa;iapH 6np x h ;i 6 y ;ica , (1 1 ) 
TeHrjiaMa MaB^yM KOHyc H(|)OAa i^H^iaAH;

6) a rap  X,, X2, X3 HHHr HiuopaJiapH ^ap  x h ;i 6y ;ica , (1 1 ) 
TeHr^iaMa ^ a i^ H H  KOHyc Ht|)OAa i^uiaAH.

§ 155. MAPKA3CH3 CHPTHHHT TEHrJIAMACHHH 
C O ^M JIA IlJTH PH IIi

Oapa3 i^H^afl^HK, hkkhhhh T3pTH6./iH chpthhht TeHrjiaMacn 
Cepn^raH Gy^cHH:

A tx2 -j- A xy2 +  A 3z2 +  2 Bxxz +  2 B2yz +  2 B3xy +
-j-2C1x -j- 2C2y - f  2C3z F =  0; (1)

niyHHHr 6n;iaH GapaBap $apa3 i^H^afl^HK,

S =  0 (2)

Cy^cHH. By ^o^Aa D ( l )  =  0 TeHrviaMaHHHr H^AH3^ap«AaH 6npH 
6kh HKKHTacH Ho^ra TeHr 6y;iaAH, nyHKH
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X,X2X- — 81“ 2 3 —

3AH. Macavia aHHK 6y;niiuH y n y H ,  (J)apa3 i^HviafiviHK, X3 =  0 6$/ji- 
c h h . By D ( l )  =  0 TeHrviaMaHHHr Xj Ba X2 HviAH3;iapHra
HKKHTa 6oiu AHaMeTpavi TeKucviHK TyrpH KeviaAH. ByHH stjTh- 
fiopra ovih6, KoopAHHaTa .flap 6 o u ih h h  y3rapTMaft, yKviapHHHr 
ftyHajiHui^apHHH iuyHAaft  y3rapTaMH3i<H, yviapAaH k k k h t b c h  ^ a -  
jiHrn HKKHTa 6oiu AHaMeTpa^i TeKHcvmKviapra nepneHAHKyvmp 
Sy^cHH Ba y h h h h h c h  yviapHHHr y3apo KecHiuraHHAaH }$ochvi 
6yviraH HH3Hi^a napavi;ie.7ib 6yviCHH. By ^ovma (1) TeHrviaMa- 
h h h t  030a )?aAH y3rapMaftAH Ba TeHrviaMaHHHr Ky p h h h i u h  6 yH -  
Aaft 6y^aAH:

3hah yi^apHHHr ftyHaviHiuviapHHH cai^;ia6, KOOpAHHaTaviap 
6 o u i h h h  Snpop (a , b, c) Hyi^Tara KeviTHpaMH3, h t>h h

a:, =  x  +  a, y, =  y +  b, zx =  z +  c
(Jjapa3 i{H.iaMH3. By ^oviAa (3) HHHr K y  p h h h i u h  SyHAaii 6yj\aw.

Arap KOopAHHaTaviap CHCTeMaoiHHHr 6ouih 6y;iraH (a, b, c) 
Hyi^TaHH iuyHAaft TaH;ia6 oviHHcaKH,

f'x (a, b, c) =  0, / ' (a, b, c) =  0, / ' (a, b, c) =  0 (5)

(3 ) TeHrviaMaHHHr (AeMaK, CepHViraH TeHrviaMaHHHr) ahckphmh  
HaHTH SyHAaft 6yviaAH:

\ xi +  hy2i +  2C'i x i +  2C2 yi +  2Cs +  F =o. (3)

M 2 +  hy- +  2a-/' (a, b, c) +  2yf\ (a, b, c) +

+  2zf2 (a, b, c) +  2/ (a, b, c) =  0. (4)

6yvica, y  jpviAa (4 ) TeHrviaMaHHHr KypHHHuiH

X,x2 +  X2y 2 +  2zf2 {a, b, c) =  0,

6kh

/ ' (a , b,c) =  C (6 )

(bapa3 KHViHHca
X,x2 +  Xy2 +  2 Cz =  0.



XtX2 >  0,

flijHH 6y  .^(Viau Ba X, hhht Hinopa^apH 6wp xh;i 6yj\aj\\\ Ba 
(7 ) Tem viaM a a^^nnTHK napaSo^OHA H(j)0Aa k h ^ a k ;

2) arap A >  0 6y;ica, 6y  J^o^Aa

— XtX,C2 >  0 6kh — X,X, >  0,
eKH

^1̂ 2 0)

HtHH 6y ^o^A a  X, Ba X2 HHHr H iuopa^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 ^o^Aa— XjX2C2= 0  
6kh XjXjC- =  0 6y^raHH ynyH X4 Ba X2 AaH Ĵ en 6npn HOJira 4 
TeHr 6y^MaraHAa

C = / ’ (a, b, c) =  0

6y.iaAH Ba (4 ) TeHr^aMaHHHr KypHHHiiiH

).tx2 +  X,y2 +  2xf'x (a, b, c) +  2yf\ (a, b, c) +  2/ {a, b, c) = 0  

6y;iaAH, 6kh HHC^ana
v(x,  y ) =  0.

M at^yM K H , 6yHAaft TeHr^iaMa yMyMaH hcobhhch Oz  y^Hra 
n a p a ^ e ^ b  Sy^raH uh^hhaphh H<f>OAa ^./m ah. LLIyHHHr 6ujian  
6apaBap: arap  X, Ba X2 hhht Hm opa^apn 6np xh ;i 6y^ca  —  a;i- 
jinnTHK uhjihhap, ^ap  xh ji 6y;ica rH nep6o;iHK uh jihhap Ba X,,
X2 AaH 6npn Ho/ib Sy^ca  —  napaSo^HK uh^hhaP ( 6kh xycycnfl
^O^Aa HKKH ^a '̂Hl^Hfl eKH MaB^yM TeKHCJIHK) H(J)OAa I^HJiaAH.
Hera?

H kkhhhh TapTHSjiH cnpTHHHr hkkh TeKHCiHKKa a*pa^HUJ 
^ojihhh 3TjTH6opra o^Maft, 6y 6oGAa HHtjapH^raH HaTH>Ka^apHH 
Tyn^acaK, hkkhhhh TapTHC^H chpthh  TeKuinpHm ynyH  yui6y 
>KaABaJi ^och^ Cy^aAn:
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X, , X2, X3 
hhht nmopa^apH

X], X2, X3 0 x3 =  o

5 ^ 0 o=--0. A +0 O
f II © II O

6np xhji

A < 0 s^JiHncoiw

9J1JIHI1THK
napa6o;ioH;i

3jlJIHnTHK UHJIHH2P 
(MaB^yM 6kh ,̂ ai<HKHfi)

A = 0
MaB^yM
KOHyC

A > 0
MaBny.M

SJIJIHnCOHil

*ap xhji

A < 0
HKKH KOBaK

JiH rnnep6o- 
jiohh

A O 
rHnep6o^HK 

napa60^0Hfl

X,X3< 0
iHnepfio^HK

UHJ1HHAP

A =  0 KOHyC

5 X ,=0
6 Xs= 0

napaCoflHK
UHJlHHflpA > 0

6hP KOBAKJIH
ninep6ojioH,a

CaBOJiJiap Ba Macajiajiap

427. H kkhhhh TapinC^H ciipT TemviaMacHHHHr yMyMHft Ky-
pHHHuiH ^ a H a a ft  S y ^ a ^ H ?

428. H k k h h h h  TapTHS^H CHpT TeHiviaMacHHHHr AHCKpHMHHan- 
t h  KaH.uaft T y3 H ^ a A H ?

429. H k k h h h h  TapTH6;iH c h p t h h h t  napa;i;ie;ib yi{.nnpra h h c - 
OaTaH TeHr^iaMacH aBBa^rn TeHr;iaMara HHcCaTaH i^iHAaft y3ra- 
pa^H ?

430. H k k h h h h  TapTH6/iH c h p t h h h t  MapKa3ra iinc6aTaH TeH r- 
^aMacH i^aHJiaft Ty3H^aAH?

431. K a ft Ba^Tjia h k k h h h h  TapTH6;iH cH p r KOHyc H(|>o,na kh- 
jiaaH?

432. Hkkhhhh TapTn6/iH chpthhht ^HaMeTpa^ TeKHC.ziHK.fla pH 
Jie6 ^aH^afi TeKHc^HoapHH aftTH^aaH? KyiuMa AHaMeipa^ Te- 
KHC^HK^ap HHMa ? Born AHaMeTpa^i TeKHC.ziHK.rcap h h m 3 ?

433. Yu i6y cnpT^apHHHr MapKa3^apH aHH^JiaHCHH:

a) x2 +  2y2 +  3z- +  2 (xy  +  yz +  xz )  +  x  - f  y  +  z —  1 = 0 ;  
6) 8 x y +  \6xz +  8yz — 8 x  +  8y —  16z — 7 =  0;
b) 4x2 +  7y2 +  9z- +  14yz +  8xz - f  8 yz  +  8 x + 2 y - f 2 z + 5 = 0 ;  
r )  .x:2 —  y 2 — z 2 +  2yz +  x  +  y — z —  5 =  0;
a ) x 2 +  3y2 —  z2 +  2yz —  4xy —  8y  +  4z —  11 = 0 ;  
e )  (a y  - f  %x +  C'l)2 — a? (xy  —  z 2) =  0.
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6xz +  2x + 4 y + 6 z — 8 = 0  c h p t - 

SyviraH t c k h c v ih k  t o iih v ic h h , 

upTHHHr yrnSy TemviaMacH SepHJi-

j  a z  — 16yz - f  14x -(- 4 y - f 34z— 29 => 0.

iem v ia p H  1, 1, 1 6 y ;ira H  B aTap^apH ra 
TeKHCVIHKHHHr TeHTViaMaCH Ty3HVICHH.

Oih  cnpTHHHr y n i6 y  TeH r^aM acn  6 epH ^ -

2x2 +  5y4 t  -  * +  6zx 2xy +  8 a: - f  14y -f- I8z =  0.

By CHpTHHHr iuyH Aaft An aM e'rpa ;i TeKHCflHra t o u h ^ c h h k h , y

x  —  5 _  y  _  z —  1

3 ~ ~ 2  ~  —5

TyrpH  H H 3H i^a n apa^vie^b  SyviraH  B aT ap ^ap ra  Kyrnina Sy^cH H .
437. H kkhhhh TapraS^H CHpTHHHr y iu 6y TeHr;iaMacH 6epH/i- 

raH:
x~ +  2y2 —  z 2 —  2Ay +  2 a z  —  2yz —  4 a  —  1 =  0.

ByH H H r iuyH Aaft AuaM eTpavi TCKHCJiHrH to u h v ich h k h , y  x-\-yz-\-\ 
TeKHcviHKKa napavi^e^b 6yjicHH.

438. H k k h h h h  T a p ™ 6 ;w  c h p t h h h t  yu iSy TeH r^aM acH  6 e -  
pn^raH:

4 a 2 - f  y 2 - f  z 2 +  4xy  —  4xz  —  2yz - f  x  —  y —  1 =  0.

ByHHHr K oopA H H aTa^ap  6ou iH AaH  yTraH  AHaMeTpavi tc k h c v ih th  
TOnHVICHH.

439. y m 6 y  TeH r^aM a^apA aH  ^ a p  Snpn  i^aHAaft c h p t h h  h <})0- 
Aa KHviaAH:

a) 6a2 +  28y2 +  5z2 —  %xy —  4xz  —  6 =  0;
6) y-  -)- xz  -j- 3xy -)~ 2yz -j- 3a -f- 2y — 0;
b )  2 a 2 +  4y2 — z 2 —  8xy  +  8 a  —  8y - f  4 =  0; 
r )  A 2 +  y-  +  z 2 +  2a: - f  4 y  +  4z -  7 =  0;
fl) Ary +  yz  +  ZA —  9 =  0;
e )  4 a 2 -  9z2 +  2xz -  8 a  —  4y +  36z -  32 =  0.

440. Y rn S y  h k k h h h h  TapTHC^H CHpTviapHHHr TeHr;iaMa.flapH 
coAAaviauiTHpH^CHH:

a ) 4 a 2 -j- 5y2 +  6z2 —  4xy +  4yz +  4a  +  6y - f  4z —  27 =  0;
6) 3 a 2 -J- 3y2 +  5z2 +  2xy -f- 2 a z  -f- 2yz —  2 a  — 2y — 4z =  0;
b ) a 2 —  2 y2 +  z2 +  4 xy  —  10az +  4 y z  +  2a + 4 y — IO z— 1 = 0 ;  
r )  5 a 2 —  y 2 -j- z 2 -j- 4Ay +  6 a z  - f  2a: +  4y +  6z —  8 =  0.
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441. H kkhhhh t s p t h S^h cnpTHHHr TeHiviaMacH SepHiraH:

2x2 +  5y2 +  2 z2 — 2 xy +  6yz — 4x —y—  2 z =  0.

By cnpT acHMnTOTHK fiyHa;iHiii;iapra araMH?

K y p c a T M a :  K yH H ^raH  caBO^ra * a B o 6  S e p n m  ynyH  ym6y 
M yHoca6axaaH (jjoH^a^aHHm KepaK:

A xm2 +  A 2n2 - f  A 3p 2 +  2 Bxnp +  2 B2mp +  2 B3mn =  0.

%



—
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434. bx2 — y 2 +  z2 +  Axy +  6xz +  2x + 4 y  + 6 z — 8 = 0  chpt- 
ra (0, — 4,4) Hyifra,a,a ypHHMa 6y^iraH tckhc/ihk toiih^ichh,

435. H k k h h h h  TapTH6^H c h p th h h t  y m 6y  T eH rjiaM acn  6epH./i- 
raH :

7x2 -  2y2 +  4z 2 +  4 xy  -  20xz - 1 6 yz - j -  14x +  4 y + 3 4 z — 29=*0.

ByHHHr 6ypnaK K03(|)(})HU,HeHT^apH 1, 1, 1 S y^ ra H  B aTap^apn ra  
i^yuiMa 6y^ ra H  A n aM eTpa^  TeKHc^HKHHHr TeH r^aM acH  Ty3H;icHH.

436. H k k h h h h  TapTH6jiH c h p th h h t  y m 6y  TeH M aM acH  6epH ;i- 
raH :

2x2 - f  5y2 +  8z2 +  12yz +  6zx - f  2xy +  8x +  14y 18z =  0.

By CHpTHHHr myHAaH ^HaMeTpaji TeKHcnurH Tonn^CHHKH, y

x  —  5 y __ z —  1

3 ~  ~  "2 ~

TyrpH HH3HKKa napa;jjie;ib 6y./iraH BaTapJiapra ^yum a 6y;iCHH.
437. H k k h h h h  'rap raS ^H  c h p t h h h t  y in 6 y  TeHr^iaMacH ^epH ./i- 

ra n :
x 2 +  2y2 —  z 2 —  2xy - f  2xz — 2yz —  4x —  1 =  0.

ByHHHr m yH A a fl AHaM eTpa;i TeKH CiH rH  t o h h ^ c h h k h , y  x-\-yz-\-\ 
'reKHC^iHKKa n a p a ^ e ^ b  dyvicHH.

438. H k k h h h h  TapTH6;iH CHpTHHHr yrnSy TeH r^aM acn  6e -  
pn^raH :

4x2 +  y 2 +  z 2 +  4xy —  4xz — 2yz - f  x  —  y — 1 =  0.

ByHHHr K oopA H H aTa^ap  Som H AaH  yTraH  AHaM eTpa;i TeKHCJiHrH 
TOnH^ICHH.

439. y u i6 y  TeHr^iaMa^iapAaH ^ a p  Gnpn ^aHAaft c h p t h h  h (})o - 
Aa i^h-m a h :

a ) 6x2 +  28y2 +  5z 2 —  8xy —  4xz —  6 =  0;
6) y 2 +  xz  +  3 xy  -j- 2 yz  +  3x +  2y =  0;
b )  2-c2 +  4y2 —  z 2 —  8xy +  8x —  8y +  4 =  0; 
r ) x 2 +  y 2 +  z 2 +  2x - f  4y +  4z —  7 =  0;
a ) xy - j -yz +  zx — 9 =  0;
e )  4x2 -  9 z2 +  2xz -  8x  —  4y +  36z -  32 =  0.

4 4 0 . y m 6 y  h k k h h h h  TapTH6^H cnpT^apH H H r TeH r^aM a^apH
COAAa^aUITHpHJICHH:

a) 4jc2 - f  5y2 +  6z2 —  4xy +  4 y z  +  4x +  6y +  4z —  27 =  0;
6) 3x2 - f  3y2 +  5z2 +  2xy -f- 2xz  -|- 2y z  —  2x — 2y — 4z =  0;
b )  x 2 —  2y2 +  z2 +  4xy —  lOxz +  4yz +  2x + 4 y — lO z— 1 = 0 ; 
r ) 5x2 — y 2 +  z 2 -f- 4.x;y - f  6xz  +  2x - f  4y +  6z —  8 =  0.
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441. H kkhhhh TapTH6;m cupTHHHr TeHiviaMacH 6epH^raH:

2x~ +  5y2 +  2z2 — 2 xy +  6 yz — 4x —y— 2 z =  0.

By cnpT acHMnTOTHK ftyHa^Hm ^apra sraMH?

K y p c a T M a :  KyftH^raH caBo^ra *aB o6  Cepnrn ynyH yiu6y 
MyHoca6aTAaH c|)ofi,aa;iaHHiii KepaK:

A^ni1 -+- A 2n2 +  A 3p2 +  2Bxnp +  2B2mp - f  2B3mn =  0.
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M A C A J I A J I A P H H H T  > K A B 0 B J 1 A P H

‘ ( f l ) ( - f i )

(  a __ a \  /  a __ a \
T  2 /  \ 2 '  T f

11. A  (0 ,  0 ); B  ^ —, - l a y T ^ ;

C  (a, 0 ).

15. 1) 4 y^5\ 2) 5f_3) 2; 4) Y a '^ b 2',

5) Y ¥ + T 2-

16. 1)5 ; 2) 13; 3) 8; 4) J/^ +  R
17. ,4B=14;BC =  15; =  13.
18. 12.

19. i4S =  /TO; B C  =  13; CD =

=  1 .^73 ; /1D =  ^ K 5

20. at — — 6,75.
22. MacaaaHHHr mapniHH hkkh hvkts 

naHoarjianTHpaAH: (0,0) Ba (10,0) 
Hy^TaJiap.

23. (1,5) Ba ( - 7 ,5 ) .

11

H i -  - ¥ >
28. 0,5.

30. (4, 4); ( -  6, — 2).
31. (0,4); (1, 2), (2, 0).
32. ( -  3, 5)e_(15, 3) e ( -  7, -  9)
33. 5; 5; /10.
34. (0, 3); (2,1); (4 ,-3 ) .

35..0-1)
s 3 6 . ; ( - 4 ,- 1 ) ;  (1 ,-4 ).

37. IS =  16 KB. 6HPJIHK.
38. S =  9 KB. 6HpJlHK.
39: (15,_0).

44.3 Y ±
45. /13.
46. 5  =  5 /<•«. fu p jiH K .

,48 .1)0; 2) -1 :3 )1 .
\ 4t).j 1) 28; 2) /#0; 3]fae-5bd.  
■fiO. \ )x  =  1, y —■ 3; 2 )x  =  '2, y 

'3 )  x  =  y = 5 .
51. 1) -v =  l ,y  -  2,z =  3.

2) x  =  0,y =  3, z =  4.
3) x  =  2 , y =  l , z  =  5.
4) *  =  5, > =  4,? =  3,
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5. x  — k, y — — 2k, 2 — k (k —  hc- 
Ta.iraH coh ).

S. D  =  a* +  +  c* — 2b2c2 — 2a2cn- — 
-  2a2V2.

S.*,:

)• •'334.

2; x , = - ± i .

-  , — a +  b +  c, a +  b, \
30 ^  \a — b +  c, a — b +  c, 1 

I a +  b — c, a — b, 1

x 4- y =  0.
‘ t2 +  (y -  5)2 — 9 =  0.

: 1) yTMac; 2) yT K H p; 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 — a6cuHcca yi<Hra napajuiejib; 
3 — opAHHaia yi^wra napajuiejib.

6. Y'lHHHHCH.
I .7.1) 45° ,_2) 135°.
(3. y — Y'S x  =  0.
V) y +  x  — 5 =  0.

190. y =  _ 5 _ x .
V *

91.5* — 7y +  35 =  0. 
92. x  +  y — 2 =  0.

&4. 1) a =  3 b — - 3;

2) a =  —  2-7T,b =  — 2\

3) a =  2, 6 =

95.1) y =  -•§■  

1

1 7'*

.2 )y =  -■

3) y

96.1) /-<»Vi I 2
3 4

2) — 5 A‘ +  T ■>’
„  2 1
3) 77-  x

V 5

■4 - 0 ;

V5
97. G i(8. DiipjniK,

y -  — =  =  0.
2 / 5

s>

98. 1,5.
99. 7 5

IOC! 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;

3) y =  Y x ' 4) y — 1 = 0.

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. tgy l =  l - | ; t g S  =  2 ^ ;  tg C =

= 4 -

113. 27°15'19"; 40°21'53"; 112°22'48"
114. x  — 2y — 9 =  0.
115. l x  — y — 13 =  0.
116. 2>x +  y =  0.
117. a’b =  b'a.
119. x  +  y +  2 =  0.
120. ■ 3x — 4y — 27 =  0.
121. x  — 3y — 11=0 ,  y +  l = 0 ( x +  

+  y —  7 =  0. \
122. -lx — 6y +  13 -  0, 3x +  5y —' 17= 

=  0, \0x +  4y — 21 0.
123.71 7,5 6ymaH.ua napajuiejib, Ba

'■*’ . 10 \
/I 6y.iian,na nepueii;nHi<?y-

;mp 0y.ia.iH.
124. A ( I ,  I), B (3, 0), C (3, 4).
125. 3.tr- 2v 0.
126. 3.v l y + 1 5  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.
145.
146.

151.

156.
157.

158.

159.

160.

161.

162.
163.
164.
165.

166.

2 V 2 ; - y = - .
VlO r V\o

y =  x  +  4 eKH y =  —  x  +  8.
A  6yp<iarHHHHr 6HcceKTpncacH  

x  —  2y =  0 Ba 2x  +  y =  0; B  6yp- 
MarHHHHr 6ncceKrpHcacH 2x  +  

+  (1 —  V 5 )  y -  20 =  0 Ba 2x  +
+  (1 +  V  5")y — 20 =  0;
C  6yp>iarHHHHr 6ncceKTpHcacH 
4 x —  3y =  0 Ba 2x  +  y — 10 =  0. 
x  — 2 =  0 eKH 8x  — 15 y — 61 =0 . 

3

2 / 1 3 '
4x  — 3y +  10 =  0 6kh 4 x  +  3y — 
— 2 =  0.
4jc +  3y +  1 ±  15 =  0.
7 x  y x y
16 + 56=  1 eKH 16 +  8 = L

4rc

13 +  4yrJ u '
115x +  69y +  99 =  0 eKH 69x —
-  1 1 5 y - 199 =  0.
3x +  y — 16 =  0 eKH 3y —  x  —
— 8 =  0.
8x  +  7y — 19 =  0 eKH 16jc +  3y +  
+  17 =  0. 
jc — 2y — 5 =  0. 
x  —  y +  3 =  0.
25y — 20* +  6 =  0.

V r -
1) ( - 5 ,  2); ( - 3 ,  1); 3) (-2 ,8 ).
2x' +  3/  +  2 =  0.
yt =  4

+  yl =  25. 
x t f !  +  2 =  0.

a =  y  arc tg (— 2).
y i  —  a 2,

(y-Ar)2 =  4 ( *  +  y) +  8.

x2 — y3 =  — 2x^1.
x l  +  yf -  10 jc,y, —  12 =  0.

4xj — 7 V ^ x iy i +  7y  ̂=  2 eKH

4-*i ±  V  2 x j y +  y\ =  2.

174. (a: —  1 )2 +  (y  — 2)2 —  9 =  0.
175. *2  +  (y +  3)2 -  25 =  0.
176. x2 -f- y2.— j =0 .
177. a) (— 1,3), /? =  / 5 ;

b) ( - 2 ,0 ) ,  /? =  3;
c) (0, -  2), /? =  3;

* ) (4  V ) ,  * = 4 - ^ 1 3 3 .

178. (2, 0), (3, 0), (0, 6), (0, 1). 
184. 4xi +  9v2 =  36.

185.

187. 3x* +  9y2 =  27.
189. a) 2a =  6, 2b =  4, 2c =  2 / 5 ,

b ) 2a =  2 yW , 2b =  2 V 3 ,

Jf2 yi
16 + 25 ~

X2
+

>-3
*2 a3 ~

2c . 2 V T . _ e -  y

c) 2a =  2 V 2 ,  2b =  2 y ^ £ ,

190. 20.
191. 3x2 +  7y2= 115.

192. - j V 2 .

193.
(=

12

V V
12

V s )
2 12 \

±  y i s ' T v i3/‘
* 2  y2  2/tJC ? * y

194' a5 +  +  T5“  +  — °-a'2

195.
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3 9 
196. 2 5 ; 7 5 .

197.83°6', 5.
25

198. y =  ±  T .

199. 2* — 3y — 8 =  0.
200. 2x +  3 y - 9  =  0.
201. 2y — 6*  =  13 Ba 6*  — 2y =  13.

202. y =  ±  - j V ? .

203. 2x +  y ±  8 =  0.
204. 2x — 3y ±  8 =  0.
205. 1) 9JiJiHnc.ua; 2) sjuinncflaH Tarn- 

i^apHjta; 3) 3JiJiHnc.ua. 4) sjuinnc- 
HHHr HIHHa.

206. x  — 3y +  4 =  0 Ba 23* — 2\y =52.

51 34 16
25'

208. ypHHMa: 8*  +  15_y — 50 =  0; 
HopMajib: 75* — 40y — 252 =  0.

209. M3JiaHraH 6ypqaKHHHr TanreHCH =
j25

=  126 •

f 8 1 _ \
210. ( ±  -3 ±  3 yTfcj.

211. * 2 +  2yl =  3.
12

212. 13.

213. / =  ±  K * 2 +  ey jica .
3 5

214. y =  j x ,  y =  -  j"2 * ;

215. 2 130 9 /" 169 
23~ |/ 23 '

223. J
2 —
21y2

224. 16 2500 —

225. 7*3 — 3y2 =  148.
226. 2a = 10, 26 =  8, ^ ( ± ^ 4 1 , 0 )

e =
V a\

227. Y 2-

228. 64 ~  225 =  ‘

229. * 2  —  4y2 =  — 1 ; e =  /5?
*2  y l

m  T 2 ~ y2  +  2
231. 6 Ba 14.

/ 27 8 y T i  \ 
5 /•232. ( - g - . ±

233. 5 * ± 1 6  =  0.
4

234. AcHM nTOTajiapn y  =  ±  -5 - * ,

_  *
jiHpeKTpHcajiapn / 4 1 * ± 2 5  =  

23a. t g T =  ± ^ r y 2 .

0.

3
; 25' 236. 60°

240. arc tg (4 / 5  ); e =  y  .

241. y =  8*  ±  15.
242. 3y — 4* =  5 Ba 16* +  3y =  25.
243. 5 * — 2y =  ± 2 / 2 1 .
244. 4*2 — 9y2 = 64.
245. 8.

4
246. y =  —  x.

247. *  ±  3y 0, 2 * ±  y =  0.
125

248. y -  3 =  4^- ( *  — 5).

249. *  ±  3y 0.

252. ±
Y  a3 — b1 ' 1 ifa?

254. 1.
255. *3 — 2y- =  6.
263. y»

____\
*2— *2 /•

• 2ys =  
20*.

264./? - -g-,12* +  5 = 0 .

265. (0, 0) na (2p, 2p).

25
3 *.266. ys

267. * »  -  16y



492 MacaAa.AapHu.Hz 0Kaao6Aapu

268. 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 a: — 3y +  9 =  0,
HOpMa^b 3* +  y — 33 =  0.
3 * - y  +  1 = 0 .  
x  +  y +  2 =  0 .
x  —  3y +  9 =  0 Ba *  — y +  1 = 0 .  

p
i =  2k 6y;iraH« a-

269.
270.
271

272.

273.

274.
275.
276.

277.

278.

279.

282.
283.
284.
292.

293. I ~T ■ ~T

2x +  py -

l ± V
Gp =  0ri

294.
295.

297.

298.

299.
1

y =  2x; x  =  —  -9

300. y — * + 1 = 0 ; *  =  i t .

301.
302.

303.
301.

305. 1)

3)
* 2  

4 '

5) 6*2

1; 4) y2 = 4 * ;  

, 6; G) y2

2 _____
=  3 - V 5 * ; 7) * »  +  3y* =  8;

1A2"
8) y2 =  - 5— *•

„„„ *  y *2— “a
306. — — =  rr;-----5.fl 6 ft-1 +  a2

320. /209.

321. arc cos (  * —
1/3

322. 60°^
323. )  14; /26; 2 / 6. 

8 11

34°15', 9.

324. r. o,-

y =  3.
*  — y —1 = 0 .
7 * +  3y =  0.
( - 3 ,  2).

9̂  7_'
4 . - 4

MapKa3H HeKCH3jiHKaa (napaoojia).
5 6 2 

y =  - 3 * - T ; y  =  y * - - ^ .

* + 1 = 0 .

*  — y +  1 =  0.
1) 9.uinnc; 2) runepOojia; 3) na- 
paoojia; 4) HKKHTa napajuiejib Typ- 
pn iH3Hi<; 5) aji.mnc; 6) rnnepOo- 
jia; 7) HKKHTa napa.uie/ib Tyrpn 
’IH3HK; 8) 11apaOo.ua. 
m —-\ Oy.ica. 
m 0 OyJica.

* 2 y2
■4" 1 I f  =  l ’> 2) y- — 2* ;

325. ( ±  /15 , — 6 , — 7).
326. ( -  5, 0, 0).
327. PlyK-

lOOit
328. w . )

339. a +  ft +  c =  0 Oy^raHAa, qyHKH 
m y BaKTjarHHa y  BeKTopjiqpaaH 
^ochji 6y.iraH cmhhk 4H3hi< enn^ 
Oy^a^H.

340. a (a —a ' ) +  fi (ft—f t ' )+  T ( c—c ' ) =  
=  0, fleMaK, a — a ', b—  ft', c  —  c ' 
BeKTopjiap y3apo iih3hkjih MyHOca- 
OaT OnjiaH OoFJiaHraH, 6y sea yjiap- 
hhht KOMiuiaHapjiHrHHH KypcaTa^H.

341. CKajiflp KynaHTMaHHHr xoccacHsaH 
(JjoftaajiaHHO ( a +  ft) (a — b) =  
=  a2—ft2 e3Hin MyMKHH. JleMaK, 
a +  b HHHr a  —  ft ra nepneHAH- 
Kyjiap OyjiHUiH y>iyH a2 — ft2 6kh

a =  b OyjiHUiH KepaK.
342. yqOypnaKHnnr TOMOĤ apHHH Tarn- 

khji STran a, b, c BeicTopjiapHHHr 
ysyiiJiHK^apn a, b, c 6y;iCHH. By 
*oji,na: a=  b — c 63hui m ym kh h ,

OyHaan
c 2 =  ft2 +  c- —  2 be.

Hkkhii'ih TOMOiwan 
a 2 =  a 2, ft2 =  ft2, c2 =  c~, be =  
be cos A  Oy.arann yMyH 
a2 =  ft2 +  e2— 2be cos A.

343. [eft]2 =  a2b2 sin2 (a, ft); (ab )2 =  
=  a262 cos2 (a , ft) OyJiranH yqyd , 
Oyjiapnn ^a^JiaO njyuiHJica

[ab]2 +  (ab)2 =  a2b2.
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344. [(a —  b) (a +  b ) ]  =  [a b ]— [ba]-\- 
+  [aa ]— [bb]\ [aa] =  0, [bb\ =  0
6yjiraHH ynyH:
[ (a —b)  (a + ft ) ]  =  — [ b a ]+  [aft] =  
=  [ab] +  [ab] =  2 \ab].
By TeHrjiHK o ju h h  reoMeTpHK 
M a-bH ora s ra jiH p , sn>HH: napajuiejio- 
rpaM H H H r .H H aroH a;u iapH fla acajiraH 
napa^jieJiorpaMHHHr k»3h 6epmi- 
raH  n a p a ju ie jio rp a iu  io 3 h h h h t  h k k h  
6apo6apHra TeHr.

345. A B C  yH6ypHaK.ua: B C  =  a , A C  =

=  b, AB  =  c 6yjicHH; yq6ypMai<- 
hhht A  Ba B  eypnaoapn yqjiapH- 
®aH TyuiHpujiraH 6ajiaHa^HKjiap- 
hhht yqpaniraH nyi^TacH M  6yJi- 
chh. Arap

M A  =  m, M B  =  n, M C  =  p

4>apa3 wiJimica, 6y ^ojiaa:

a =  p — n , b = m — p, c  =  n m. 
MA  Ba B C  ysapo nepneHflHKyjiap 
CyJiraHH ynyH
m a  =  m (p  — n )  =  tn p — m n  -- 0;
rnyHra yxmam M B  Ba A C  y3apo 
nepneHAHKyjiap 6yjiraHH y^yn 
nb — n (tn —  p ) =  ntn np — 0. 
KeftHHTH HKKajia TeHrjiHKJiapnH 
>;anjia6 ^ymcaKt 
mp — np =  mn —  nm  =  0,
6kh (m  — n)  p  =  0, eKH — cp -A), 
fleMaK, M C  X AB, 6y aca M  HyK
TaHHHr xaM C  flan AB  ra TyiiiH- 
pmiran 6ajiaHmiHK.ua SKaiijimmiH 
KypcaTaAH.

346. 1) KoopanHaTa^ap 6omH;ian yia.m;
2) Oz y^Hra napa.njie.nb;
3) Oz yK|Hflaii yTa^H;
4) yOz TeKHCJiHKKa napajijiejib;
5) xOz  » ,
6) Ox  y^HaaH yTa^H.

347. y +  3 =  0.
348. *  +  5 =  0.
349. 7y +  2 =  0.
:$50. 5x — 3z =  0.
351. 5x +  y =  0.

353.

7 7
2) a — — 5 ,fe  =  — y ,  =  — 7;

4
3) a =  -g , b =  8, c =  8;

5
4) a =  —  5, b — — t t ,  c — 5.

„  f a - >  +  2» - 5 _ n

x  — v +  4« — 3 
2) ...----------------- =  0:>3/2

— 3x —  4y +  5z — 7
3)  — --------  =  0;

5 / 2
. — 5* — 4y— 2z — 1
4)  r̂=------ =0 .
’ 3 / 5

354. p 5; cos a =  — g-, cos j3 =

- T v  cos?

352. 1) a =  3, b =  2, c =  —

355.
356.
357.
358.
359.
360.
361.
362.
363.

364.

365.

366.

367.

368.

369.

370. 
371

=  0.

A (x  -  5) +  By  +  C  (2 +  2) =  0. 
jc +  y +  2 — 9 =  0.
5x — 8y +  4z =  0.
lOx +  15y +  182 — 30 — 0.
90°.
lx  +  4y +  2z — 33 0.
*  — 2y +  2 +  1 0.
5jc +  7y +  3 =  0. 
x  — 4, y — 7, 2 — 2 

4, — 10. — 1 
4, 5, - 7

3.
_ 3 _

/ 6  '
1

2 / 6 "

- 7 . °. 0 ) ( — 5, 6, 0, 0).

i  yjof.

9x‘— 4y +  62 — 7 =  0. 
x  +  3y — 11 = 0 .
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30
30

39;

i

/

372. (7, 8, 9).
373. a: +  y — 4 =  ±  {x  +  z — 3).
374. MeKCH3 y30KJiama,nH.
375.

376.

A B C D  
A i B i C[ Dy
A% B<2 C3 D% 
A3 B3 C3 D 3

6 ±  4/2T  
15 3

=  0.

■z  =  0.

377. 1) (1. 1, 1); 2) 6np TyFpw mm3HK 
ycTHjiaH yTa^n.

383. (X  -  * , )  y ~ 2 =  ±  (y  -  yi)
2 =  ±  (2 — 21) 2 .

3 2
384. cos a =  ±  y = ,  cos p =  ±  p = ,

COS f  =  ±
1

y  14'
3 1

385. 1) * = 5 * — 5 :

386. 1) 

2) 

3)

2) x  =  — 52 +  3, y  =  — 72 +  7. 
* — 2 y — 5 2 — 0

3

x — 2 
2 : 

Jt +  1

5

3 

—  1

■ 1 •
2
T
2 — 2

—  1

4) 4- =  tZ. z~ ¥

1 = “ ] T '
3

c°SY =  ^ ;

2) cos a =  0, cos fi — 

1
cos 7 =  , — ;

1 Y 10

3

Y  To’

3) cos a =  0. cos fi =  0, cos 7 =  1;
5

4) cos a =  0, cos B =  —
' V 26

cos7 = ^ g -

389. 1) y =  x — 1 =  2 — 2;
y + 1  *  2 — 5

2) 4 —  2 =  — 3 '

y *  + 2  2 — 1
3) = 5  = 2

1

— 2

4) y =  *  =  -g (2 +  I-

390. Byjiaaw.
391. fly*.
392. 60°.
394. 30°, 60°, 90 '.

3 20
395. a =  -2% b =  -g- 6yjiran.ua,

396.
--5 2 +  1

398. 3

387. 1) yOz  TeKHCJiHKKa napajuiejib;
2) xOz  TeKHC<iHKfla; 
Koop^HHaTaJiap 6ouiH.naH yTaaa.

388. Myc6aT KHHMaTJiapn 6njiau qera- 
pajiaHHJica:

3 5
1 ) cos a =  - 7=  cos 3 =  - 7= ,

Y 35 1 }  35

399. y =  1; 2x +  2 -  3 =0 .
400. 65°30'.
401. 90°.
402. n =  -  2, p =  4.
403. 32 6yjiraH.ua.

x  — 1 y — 2 2 — 3
404. — r — 5 ~  - I

406. f ly * .
14

407. - 7= .
Y  35

408. 3.

409I. 2 1 f
y  83 

5 ^
410. y Y 2 .

411. 5x - 2 y  — 72 +  34 =  0.
412. 9x — 14y +  62 — 7 =  0.

I
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405

417. x3 4- y'1 ~  9 (xy  tgkhcjihth fiHJiaH
— aftjiana); 4x3 +  9z2— 36 =  0 (xz  
TeKHCJiHrn 6HjiaH — sjijihiic); 4y2 +  
9z2 — 3*) =  0 (yz TeKHCJiHrH 6HJiaH
— sjijihiic).

418. (1, 2, 3); |̂ 2 2 g y , — g y j.

419. (4, 2, 9) — T^ppM hh3hk cnpira 
ypHHMa,

420.. r  =  ------n  —  .
±  V A 2 +  B 3 +  C2 

421. a2A 3 +  b'-B3 +  f2C 2 — D 2 =  0.
423. 4-c -  12y +  9z -  6 = 0 .
424. jc —  2y — 4 «  0.
425. 1) Cup KOBaKJiH rHnep60Ji0HA, 

2 ) sjumnTHK napa6ojioHA,
Hkkh KOBaKJiH rnnepCo.iOHa, 
KoHyc.

/ a2 b2
426. — / .. = ,  ■

\ y  a* +  b3 +  c3 y a 2+ b 2+ c 2
c3

y a 3 +  b2-\-c2) '
1 / 3 1

433. a) | -  y , 0, 0); 6) -  T> y ,

\

_  4 t
b ) (  — 2, 1, 0); r) M apKa3 ih 3 h fh ;  
2x +  1 =  0, 2 y  —  2z —  1 =  0;
a )  M a p K a 3 H  f t y K ;

12£7 2rr 
e M  3 ^ ’ 3 a ’

0
) • '

434. 5x +  6y +  7z -  4 =  0.
435. x  +  8y +  14z —  26 =  0 .
436. 7x +  17y +  19z +  19 =  0.
437. x  +  y +  z — 6 =  0.
438. 2x +  y — z =  0.
439. a ) 9JiJiHncoHfl; 6) 6np KOBaKJiH th- 

nep6ojioHfl; b) K o n y c ; r) ccjiepa; 

A ) h kk h  KOBaKJiH aftjiaHMa rHnep- 

6ojioh.ii;

e ) rHnep6ojiHK napa6ojioHfl.
440. a ) 2x2 4- 5y- +  8 z2 —  32 =  0;

6 ) 2jc2 +  3y2 +  6 z2 —  1 =  0;

b ) y* —  Z3

r) 7y3 — 2z2 —

441. 3ra.

8*

y w
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i § 22. Tyrpn  WH3Hî  TeHrAaMacHHH HopMaAb ^oAra KeATnpnui .

§ 23. BepHAraH nyK/raAaH yTraH TyFpH HH3ni^HHHr TeHrAaMacH " T
i § 24. BepHAraH hkkh HyKTaAaH yTraH Tyrpn HH3Hi^HHHr renrAaMacH

^ 25. H kkh Ty?pn hh3HH opacHAarn 6ypwaK ____ _ . . . .
§ 26. BepHAraH Hy^TaaaH y™ 6, 6epHAraH TyFpH HH3iiiwa napaAAe.ib 

§kh nepneHAHKyAHp 6yAraH TyrpH >iH3Hi^HHHr reHrAaMacit— 
§ 27. H kkh TyFpn TO3H^HHHr 6np-6npH 6HAaH KecnmraH HyivracH «
§ 28. Y h Tyrpn 'iH3H^HHHr 6np HyKTaAaH yTHiu m apTH ...............................

§  29. Hyi^ra 6HAaH TyrpH hh3hi  ̂ opacHAarn Maco<}>a 
§  30. Bai>3H TeopeMaAap Ba yAapHHnr aHaAHTHK Hc6oTAapH .

5-6 o 6. K.HCKapTMa 6ejirHjiaui MeTOAH. Bh p>khhcah 
KoopAHnaiaAap

§ 31. K,Hci^apTMa 6eArnAaui MeTOAH 

§ 32. Bhp>khhcah KoopAH iiaTaAap

6-6 o 6. Eai>3H aAMaiiiTHpMUijiap

§  33. TyrpH6ypqaKAH  KoopAHnaraAapHH aAMaiuTHpum

§ 34. I^HHmH^6ypMaKAH KoopAnnaTa.iapHH aAMaiUTHpHUi
§  35. K onrpyaH T Ba acj)cJ)HH aAM auiTiipnuiAap T jrp n cH fla  Tyiuyim a

7-6 o 6 . Aiijiaiia

§ 36. AftAaHaHHHr T eH rA aM acH .....................................
§ 37. AftAaHaHHHr MapKa3HHH Ba paAHycHHH aHHiyiauj 

§ 38. yv  HyKTaAaH yTraH aftAana . . . .

3 2 -1 8 6

60
64
67
69*

73
79
83
87
89
93
94 
98

102
107
109'
110
115

121
127

129'
133
137

145
147
150-



498 MyHdapuotca

8-6 o__6.__ S ju iw ie— -

J , •§ 39. SjiJiHncHHHr T eH r jia M a c n ...........................................................................152
§ 40. SjuiHiiCHHHr maKJiHHH yHHHr TeHrjiaMacn 6yftHq.a TeKmnpnin . . 154
§ 41. 3jUlHnCHH H H 3 H U I .......................................................................... : 158
§ 42. 3 jijihiic Ba a f i j i a H a .................................................................................... .160

§ 43. SjijiHncHHHr napaMeTpHK TeHrjiaMaJiapn. SjiAHncorpatj) . . . 162
^  § 44. SjiJinncHHHr aijcneHTpHCHTeTH................................................................. 164

^ , §  45. 3jiJiHncHHHr paAHyc-BeKTopjiapH . . . . . . . 165
§ 46. SjiJiHncHHHr flHpeKTpHc a J ia p n ................................................................. 168

y  § 47. SjuiHncra ypnHMa Ba HopMaAb TeHrJiaMajiapn . . . 169^/
A y ’ § 48. SAJinncra yTKa3HJiraH ypHHMaHHHr x o c c a c H ..................................... 173

49. 3jiJiHncHHHr A H a M e T p ^ a p H ................................................................. 17^__

50. 3juiHncHHHr i^yuiMa AHaMeipjiapnra HHc6aTaH TeHrAaMacH . ......179 

•§ 51. AnoJMOHHH T eo p eM a fla p n ...........................................................................180
^  §  52. 3.iJiHncHHHr i^yT6 KoopflHHaia.iap CHere.uacHAa TeHr.iaMacn . . 184

9-6 o 6. THnepGojia

/\
^  § 53. rHnep6oJiaHHHr T e H r jia M a c w ................................................................. 189

§ 54. rHnep6oJiaHHHr iuaKAHHH yHHHr reHniaMacH 6yuma TeKiiiHpHiii 191
§  55. rnnepCo.iaHH ra 3 H m ....................................................................................194
§ 56. TeHrTOMOHJiH Ba i^yuiMa rH n ep6 o jia ........................................................196

57. rnnep6cwiaHHHr acHMHTOTaJiapn ...............................................196/

** § 58. rHnep6o^aHHHr S K O je ftT fe jicH T eT H .......................................................199
/ £ §  59. rHnep6oaaHHHr p a A H y c -B e K T o p jia p H ...............................................201

l j  § 60. rHnep6ojiaHHHr AHpeKTpn c a A a p n ........................................................202
61. rHnep6cwiara ypHHMa Ba HopMajib TeHnnaMaAapn . . . 204 ^

/?.§ 62. rHnep6oJiara yTKa3HJiraH ypHHMaHHHr xoccacn . . . .  20$
63. rHnep6o^aHHHr A H aM eT pA ap n ........................................................  . 207

§  64. AnojiaoHHii T eop eM aJ iapn ...........................................................................21(T

/^T§ 65. rHnep6oJiaHHHr i^yniMa AHaMeipAapnra HHc6aTaH TeHriiaMacH . 212
66. rHnep6ojiaHHHr acHMnTOTa.iapHra HHc6aTaH TeHrjiaMacn . . 214

y ? §  67. rHnep6oiiaHHHr i$yT6 KoopAHHaTaAap cncTeMacHAa TeHr.iaMacn 215

10-6 o 6. riapa6ojia

1  I
< § 68. napa6cwiaHHHr T e H r j ia M a c n ................................................................. 220

§  69. napa6cuiaHHHr uiaKAHHH yHHHr TeHrAaMacn 6yftHia TeKUinpHiii 222

§ 70. FIapa6oJiaHH q H 3 H iu ....................................................................................224

§  71. FIapa6oAara ypHHMa Ba HopMa.ib TeHrAaMaAapn . . . .  227,.
Ofl § 72. ilapaQojiara yTKa3HAraH ypHHMaHHHr xoccacn . . . .  229

>./,§ 73. FlapaGoAanKHr AHaMeTpw Ba MapKa3H TyFpHCHAa . . . .  230

\  :1 , J%



MyndapuMa 499

§ :

74. FlapaOoJiaHHHr flHaMeTpnra Ba yHHHr C h m h  KecHiuraH Hyi^TacHAa

yTKa3H^raH ypHHMara HHcCaTaH TeHrjiaMacH*

75. Hkkhhhh jiapa>KajiH 6yTyH tjjyHKijHHHHHr reoMeTpHK MaiHOCH

76. napa6cwiaHHHr i^yT6 KoopflHHaTaJiap 0HCTeMacH.ua TeHrAaMacH .

77. n a p a 6 o ^ a H H H r  s jijih iic  Ba rnnep6oJiara ajio^acH  . . . .

I I - 6 0 6 . KoHyc KecHMjiapH

Pm  78. KoHyc KecHMJiapn — hkkhhhh TapTH6.iH  HH3Hiyiap

r §
olij §

I §

-3̂  §

, 12-6 o 6. H kkhhhh flapawajiH ajireSpaHK TeHrjiaiwaHMHr 
reOMeTpHK MatHOCHHH TeKIUMpHUI

79. yMyMHH M y jio ^ a 3 a j ia p .................................................................
80. H kkhhhh TapTH6jiH srpn HH3Hi^HHHr HKKHTa Tyrpn HH3Hi^a aw

p a J I H U lH ................................................................................
81. KoopflHHaTaJiap 6oiuhhh R ^ n u p u m .....................................

82. Hkkhhhh TapTH6;iH arpn  HH3Hi^HHHr MapK33H

83. Hkkhhhh TapTH 6jw  srpH HH3H^Ka ypHHMa Ba HopMajib TeHM a

MaJiapn ....................................................................................
84. H kkhhhh TapTH6jiH srpH hh3h^hhht neKCH3 y30iyiaiiiraH Hyi^Ta

Jiapn Ba a c n M n T O T a . i a p H .....................................................

85. H kkhhhh TapraSjw  srpn hh3h^hhht AHaMeTp-napH .

•86 . M a p K a 3 .in  arpn  hh3hf^hhht TfeHr.iaMaciiHH coanaJianiTiipimi .

87. MapKa3JiH arpn HH3H^HHHr k 3hohhk TeHrjiaMactiHH TeKimipmu
88. M a p K a 3C H 3  arpn HH3Hi^HHHr TeHr.iaMacHHH coflfla.nauJTHpnuj

h k k h h m h  E y j i h m

A H A J1H TH K  T E O M E T P H fl <D A30AA

13-6 o 6. A co ch h  TyuiyHHaJiap

89. 4>a30flarH HyKTaHHHr KoopaHHaTa.iapn

90. n p o e K U H H J ia p ...............................................
91. H kkh Hyi^Ta opacnaarH Maco<|)a .

91a. KecMaHH 6epHJiraH HHc6aT.ua 6yjiMui
92. Oa30flarn ftyH ajiH iiiH H  a i iH ^ a u i  .

93. UlaKJiHHHr I03H 6HJian yHimr KOop/imiaTa
npoeKUHHJiapH opacHAarn MvitociifiaT

94. H kkh Tyrpn  hh3hi^ opacH Aan i 6ypnaK

95. K > t 6 KoopflHHaTa^apn . . . .
96. KoopflHHaTajiap a.TMaiuTMpiiw
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