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C¥3 BOLIK

Y6y kuto6 omiii TeXHHKA YKYB IOPTJIapHHHHT CTYIeHT-

apu yyyn CCCP Ouwii Ba ypTa Maxcyc TabIuM MHHHCTPJHTH
ACJIHKJaraH oJMii MaTeMaTHKa KYpCH NPOrpaMMacHHHHT aHa-
WTHK TEOMeTpHS Ba YH3HK/IM aireGpa KHCMIapura MyBO(HK
3HJIH.
" KuroGna nasapuii MacasiasapHUHT MaTeMaTHK HYKTaH Ha-
aplad KYAHIMmE Ba HCOOTJIAHHUIE MyMKHH Kajaap KaTbhii
Y mira Xapakat KHaunAd. [TporpavMvajad TallKapH MaTepH-
J7ap OnJlaH TaHHIIHIIHH HCTaraH CTYJeHTJap YuyH Kepak/H
1aGueT KypcaTuand ¥ THIIH.

Ki1o6 nkku xpempuan uéopar : I Kucm — «AHaMHTHK rec-
etpuss» Ba 11 gnem — «Husukan aareGpa aJeMeHTJ/IapH».

Brpnnuin  Kucmpa jgeTepMuHaHTJIap HasapHaCH, YH3HKJH
eHI/laMaJsiap cHeTeMacH, (asojfia BeKTOp 3JeMEeHTJapH, Koop-
HHATaJap MeTOAH, (asoja TeKHCIHK Ba TYFPH UH3HK, HKKHH UH
apTHOJII YH3HK Ba CHPT TeHIVlaMasapil 6aéH KiiuHras. MKkun-
H KHCM 3Ca YM3NKJH aireOpaHHHr acocHil TyIlyHuyaJapHHI,
YHOHUH, 4YH3HKJH aKCJAHTHPHLIIAp, MaTpHiajap, OH4YH3NKJIH
opMasiap, Gup Gasuciad HKKHHuH Gasicra YTHIIAArH ¥3apo
OFIaliiuiap, adun Ba EBxanjg ¢asosapu, 4H3lNKAH onepa-
OpJap Xam/la KBaApatk opMasiapHi yprauuiira Garuil/JIairaH .

Maniyyxu, yn3ukay airedpa yu yayosman Eskiang ¢aso-
iard aHaJHTHK TeOMeTpPHsHH KVN YJIYOBJH YH3HKJIH BEKTOP
a30J1apra KeHI Ma’bHOJAA Ba TYPJH-TyMaH yMyMJalITHPHJHLIH-
an noopataup. Iy cadadan nkkaga KucM opacHaa Oup KaTop
yKYp GOF/ianHHIl MaBxya O§iH0, HKKMHYM KHCMra TerHuiH
ateprajiap GHPHHYM KHCM MartepHalJapiHH aHya Mypakka6
1 a0CTPAaKT X0/17apAa yMyMaallTHpaal Ba PHBOXKJIaHTHPA1H.

Kito6aa aHaliTHK reoMeTpHsi Ba YH3HKAH aare6paja
MHil TeXHriKa YKYB IOPTJAapHHMHT CTY/JEHTJApH YYyH 3apyp
yJajiray MabJyMOT/IapHi HMKOHH Gopuua Kynpox Gepuuira,
apaJlaéTraH MacaJja/japHil uxyaM 6aéH Kiiumra, MaTepHalHH
pTa MakTal [apeianK/apuia KHPWTHIAraH 6ab3d Gup GeJrH-
mviapAaH Gofijananud 6aéH KuJnra XapakaT KuJiiH .




KY7aHMa onii TeXuiKa YKYB 10pTiapHHHHT CTY AeHTIAF
My-Kadianran 6yaca-na, yHAaH nejarordka- MHCTHTYTIE
KUHT (H3NKA HXTHCOCITH GYiiiya TabiuM 0JagTra CTYIE
Japy, WYHHELAEK, KEYKH Ba CHPTKH OYJHM CTYAeHT/IapH
Goiifanannuaapn MyMKHH.

K¥yananva asropunnr ®aprona moMTeXHHKA HHCTHTYT
VKHral JeKuusiapi acocija Byxyara Keami. Kutoouu €3l
Ja Oynjan Tawkapn y30ek Ba pyc TimAari MaBiky/l aAa
€raapaan XaMm ¢oiirananugn.

Kuto6 K¥1é3macuun ankkar Ginax yKu6 yHKHO, Y31apu
Qoiinamn  GuKp Ba MyJoXasanapuun Ounguprad TOLK
TOJINTEXHHKA HHCTHTYTHHUHT fonenTaapi A.[Ocynos, ¥.F
MOHOB, KHTOGHHHI MaXcyc MyXappupu Touwkent JlaBaaT ¥
BEPCHTETHHHHT JouenTd F. Hacpuapunosra asrop §3 MHHH
JOPYHIHTHHN GHIAMpAi.

Kuto6 aiipuM KaMunaukaapian xoau smac, ai6arta. I
TOGHHHT CH(ATHHH SXIIMTALI B YHAA yyparaH KaMyH/IHKA]
GapTapad stumra Kapatuaran GHKp Ba MyJI0Xa3anapHHH 6ua
pajiraH ¥PTOKJapra aB1op O1AHHAAH Y3 MHHHATAOPYHIII
Onaanpani. g
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LR L S

<

|

]

> 1 5O B. AETEPMHHAHTJIAP HAZAPHSICH 3JIEMEHTJIAPH

g 1- §. Mkkunun tapTuGan aetepmunantaap. Mkkuta GnpaHus
. TapTub/M HKKH HOMABJYMJH TeHrJaya CHCTeMacH

) pi

i Yoy

| ax + by =c, 711y
; a,x + by = ¢, (1.1

'}'CHCTe.\m ukkuma Gupurun mapmudall  UKKL  HOMQBAYMAU
[Mmernerama cucmesacu jedingaan. DByHaa x, y — HOMaBAYM
g MUKKIOpJIap; ay, by, a,, b,, — cucremanmuur Ko3(puirHen T/1apH,
cl, €y 3Ca YHHUHT 0300 \ar7u e0 I0pHTHJIAIH.

Aciina ay, by, a,, by, €;, €; MHKIOPJAp HXTHEPHH KOMIM-
(JieKe conviap G /HLIIM MYMKHH. Arap

ay=a;+ ia], ay=a,-+ ia;, b = b, +ib}, by = b, + ib;,
. : i !
CI~L‘1+!C|, Ca=C ey, i=¢ —1

6ym6, a;, aj, a,, a, bj, b], by, b, ¢}, ¢}, €, €; XaKHKHI
6ynca, (1.1) cucrema x = x’ + ix” Ba y =y’ -+ fy” Gyaraijia
MKKHTA Xaxiiuii Koa(dUUHEeHTH cHcTeMara SKBHBAJEHT Of-
Jaju.

Kyiinga Gaés sTtusamgdran  TacAHKJIap YMyMHH XoJiaa
yrpn 6yica Xam acocuil Teopemasap KOB@@HL{HGHTII&D Xa-
KHKHi Gy/rania KenTHpHJaiH.

Arap ¢; = ¢, = 0 6yca,

a,x + by =0, 1.9
a,x 4+ b,y =0

cucreMara sra 6yJ/aMHs, y ukkuma 6upundiL mapmuo/m Gup
Qtuical meneaana cucmesacu Ieliunagu; arap ¢ +cf #= 0,
S’bHU ¢, Ba ¢, JaH KamuJa OHTTacH HOJIjaH cpap;g:m 6ynca,
(1.1) cucrema ukkuma Gupunwu mapmudad OUpP HUHCAUMAO
nexnerama cucmemacu ReHHNA[H.

1°. Vigwura GupuHyn TapTiéau 6up IKHHCJAUMAC -TEHrJaMa
cueTemach. Bbus ¢ + ¢ = 0 Gy/aran XoaHH Kypamus.



I.l-ravpud. Arap (v, y,) Xaxukuii comaap Ky
yuyH
ay + by =cy, (1
ayXy =+ by = ¢,
; ‘ ' !
COHMM TEHIJIAKAAp §puuan Gyaca, (xo, Yo) KyHriuk
CHCTEMAHHMHT exusy Neiiuaaju. ] i
Eumvi  tampudn ¢, =0, ¢,=0 OGjaranza Xam
CHCTEMA Y4YH afTHIMILH MYMKHH.
: o & B
(1.1) cucremanunr euminn magkyx 6y.ammn e]m-",h;aé)"'
OVAMACAMT MYMKHH, XaTTO eyimJap COHH HEKCH3 KY g
Wi Xam mymxis. By (1.1) cucremanunr  Ko3(dHIHE
Ba 0301 Xannapura GorJHK.
= 2 v ur
ABRan ukkunuu mapmuGau éxu 22 yauamau Hamp
Aap 1e6 atanyBun Kyiiijaark
ay by ey by (al cl)
a; by), \¢y by/, \a, c.
> I
IKanBaNapHu Ba UKKUK4W mapmubau demepuUHAHMAAP
aTanyBuH KyHHJArH MHKAOPJApPHH KYpaMmua:

A=

a, b,
=ab,—a,b =
a, b2 12 gLy 1

e

B, =% G = qe, —ayy.
a; ¢,
> "
L.1-Teopewma. Aeap A -0 6ijaca, Ay ea A, zmrr’tm/{
6yaca xan (1.1) cucmemanunz pakam Gumma ewumu Ma 4
Ic6or. Sironanurn. Assan (1.1) cicremanunr €

MaBKyN 1e0 ¢apas 5TuO, euNMHHHT ATOHAJMCHHH HC
9TaMmu3.

(L.1) cierema  tervaamanapumnur  Gupniuncuy Oy
HKKHHUHCHHH 3ca by ra KymaiiTipuG, yJapHHHI uan Ba |
TOMOH/IaDHHH MOC paBHILJA aliHpamH3:

(a,b, — a,b))x = ¢,b, —c,b;
éxu Ax = A, {

Ulynra yxurams, (1.1) cucrema TEHT JaMa1apHHHHT 6upl
UHCHHH @, ra, HKKMHYHCHHH @, ra KjnaidtHpHO, OHPHHUHCH
HKKHMHYHCHHH IOKODHIArHAeK aiihpcak,

(@b, — a0))y = a,¢; — ay0
éku

Ay =4, (1



MyHocabarra sra Gymamus. A s 0 Gyarann yuys (1.4) ea (1.5)
JnaH

%’v Ye= _i_:_ (1.6)
ra sra Gysaamus. emax, MaBXKyaJuri (apas 3TH/AraH eyuM-
Jlapiiai GHTTacH i, AT) Hy(TaKAaH néopar.

Onmn (v, ') >ﬁy(b'rmu< XaM egnM GysHG, IOKOpHAArd
eulMial dapkJau Gysicud. ¥ Xouaa (v, 'y’) yuyH

ax’ 4+ by’ = ¢y
{a;x' +by' =c, (1.7)

X

COHJIH TeHTJIHKJapra sra GyJjamis. (1.7) COHJIH TeHIJHKJap
CHCTeMacura IOKOpHAarH KaOH «KynaiTHPHO aitHpHIL» yCyJIHHH

KyJnacaxk, ;
Ax' =A, Ay =4, (1.8)

MyHocaGaTaapui Xocha Knaamus. Ammo A =0 Ba (x', ') #
= <%, %) 6yaraun yuyn (1.8) myHocabat/iap OH3HH 3HA-

A A
AUATIHKKA o6 Kesanu. (1.8) cucrema (x', y') = (Tl’ —A-’)
GyJranfarina conan TeHrJnkaapiaH nGopar Gyaaau. [Iyu-
Jail Kuaub, sroHaauk HCGOT STHIIH.
A A, P

Masxynaurn Ywoy (Tl' T) Kydhraukun Kypait-
JHK. A 5= 6yaranu yuyn A;, A, uxTnépuii uyekJu GyJraHia
Oy xKybraukanur MabhocH Gop. Ly axkydrauk (1.1) cucrema-
HUHT €uHMH 3KaHHHM HCOOT 3TaMH3. DyHHHr yuyH YpHHra
KYHu6 TeKIIHPHII YCYJIHHH KYJ/IaHAMH3:

A blﬂ — (ab— faby) + by(a,Cy — aycy) L
A

W (
— Gbye —abyey + by —aghio  ey(abg— aghy) LlCA Nees
= = A s e
4y A, @Ay +by4Ay A

o P o O e e M G o 1

e A A 2

; ’ @ Ar 4 ”
By xuco6aaiiap k§pcataauxi, + = Kypriuk (1.1) cre-

TeMaHuHr eunMuanp. [emak, (1.1) cHCTeM&IHHT eynMH Map-
Ky, 1.1-Teopema TyJa HCGOT KHJMHGH.

1.2-Teopema. Aeap A =0 6ynub, A, 6a A, dan rasu-
da Gummacu. noadan  papran  6yaca, (1.1) cucmesaiuae
equmy maeocyd amac.



McGor. 1.1-TeopeMana sroHamikui mcGoTMamad G
PHATaH €paaMun XucobJam GuJaH

Ay = A, Ay=A4,

; =0 6y
MyHocaGaraiapun Xocna Kummm MymknH. Anmyo A=0 6yara
yuyn Gy myHocaGaTsiapian P
0:x=0, 0-y=A,:0 ékn 0-x= 4, #0, O'y—6
K, OHT
TeHIMNKJADHUAT 37 cucTemacura kenamis. [HemaK,
XaM eunM MaBXyj] 3Mac. e
1.2- TeopeMa waptaiapn Gaxkapuirania 56[{””{3;,1”
TEHrJiaManapy Oupraiukaa smac ne6 XaM alﬂg’.,/m'ﬁ
13-Teopema. Adeap A=A, =A7,=0 y(u o
cucmesia Kosppuytienmaapudar.  Kamuda 6ummaea 67410
paprau 6jaca, (1.1) cucmesa 4excus Kyn equmaea 3¢ T
&5 sl
HUcbor. A=A, = A, =0 6yaranu yuyH T
3 HEKK
sramus. [Ilemak, (1.1) cucrema TeHTVIaMaapian 6“;;111!”(“]
uHcHaH YHH Gupop Vyarapmac coHra KymaiiTHpHul Ha

5 CHCT¢
Kemu6 unkamu. Ulynpai xum6, Gus acauza . ( 1; J{I)IK oA
ypuura G6urTa TeHrsamara sramus. (Qapas STaHMHK, @

o — 01y 6 1
Gyncun. ¥ Xonpa ayx - by =c¢; naH X = _17'—1— KeJn
Kann. Y6y (ﬂ, y) IKYDTIHKHE  KypaljIiK, 6y ep
ag

YER, sbHH y — uxTHEPHIT Xaknkmit coH. By )Kyci)TJHg(r nqug]
Anp. XaknKataH, GyHra HIIOHY XOCHJ KHJHLI YYYH J Y
JIHKHH HKKHHYH TeHIJaMara KyiHG TEKLIEDHII eTapJiH:

_— 201 — agh =
a, 21 albly + byy= a,¢; ﬂla_ 1Y + b,y =

= Bo —abytaby  aye—Ay _ ae;—0 =
a ay a
ayc. ac
S 2 R
a a

Teopema nc6or GyJIIH. . . ;
l4-reopema. deap A=A, =A,=0 6yaub, ”(1'1
Cucmesmanyne bapua kosgehuyuenmaapu Honea mere 0gice
(1.1) cucmena euunea sza smac.
Hc6or. Ymey 0:x+0:y=cy
0:.x +0- y=c
. CHCTEMaHMNT KaMuga GHTTA TeHTrJamach cf +¢2 = 0 Gynrang,

SHA TeHMIKAan nGopar. Ulymmmr yuyH (1.1) cucrema eunmr,
ora smac,

8



2°. Ukkuta Onpunun Taprubam Gup "JKWHCAM Tenraama
cucremacu. 1.5-teopenma. Aeap A=0 6yaca, (1. 2) cucmesa
param mpueuaa, asuu (0,0) euusea dea.

Hcb6or. ab, —a,by # 0 G6yirann yuyn Kamnna a1 Ba b,
K1 @, Ba b, womman Qapian. Arap a; Ba b, 1O JiaH

dapkan Gyaca, Macajam, GupHHUN TEHIVIAMajaH x= -—a—’ylm
1

b i
Tonami3. AU (__.L y,_y) AKYOTANKOH  Kypailauk.  YHu
a

HKKHHYH TeHrjamara Kyamis:
b a0, — asb. A
a, (_-—‘~ J)—{-bgy=‘“—a~_‘. y=—y

1

ki Tenma\ra—— y=0 xypunnwga ésunagu. A =0,
a, #0 oy .1rau yu yu Gynnan y = 0 xeau6 yuxagn. Llynjait
Kio, (— L gy, y] xypromx (0,0) KYpHHHWHH  OJajH.

Nevak, (1. 2) Cnerena Gaxar -rpnaua.n, sphn (0,0) eynnvra sra.
Teopema ncGor Gyaan.

1.6-teopenma. deap A = O 6yaub, cucmesa Koaggpu-
yuenmaapudan xaxmuda 6Gummacu Hoadar gpapxau 6yica,
(1.2) cucmesa wexcus rijn ewumea sea 6jradu.
. 1 c6or. Cucrema Icoacpcpnunemnaplmaﬂ a, =0 6yJcuH.

[y XoJja X = —f:— y 6YG, ( oy Y, y) KYPTIHK  eyuM
ay
6yna,1n By y =0 nau A =0, a; % 0 sKaHHJaH aHIJAllIH-

a
b 2 -
Jaju. <__‘ Y, y) KyQTamk y uxrtuépuii Xakugmit 6yuranaa
1 /

XaM eulM 3KaHIJaH Teopn\xauunr ucGoTH Kesnb ynKagi.
1.7-Teopema. Arap A =0 06gaubd, cucmema Kopu-

yuernmaapu Hoaea mene Gijaca, y xoada (1.2) cucmema yuyn

uxmucput (x, y), X€R, y€eR ocypmaur euusr 6yradu.
Mcoor. Teopemanunr wmaprura xypa (1.2) cincrema

{Ofx 4 0-y =0,
0:x+0y=0 (1.9)

KVpiHbmEg onanu. Dysaan uxtuépuii (¥, y), X€R, yER xypr-
MK eunuM 3KaHH KYPHHHO TypHOMI.

3°. CucremanapHu rpaduk ycyapga eumil. DHAH I0OKOpHAA
CCUITHPHATAH TEOPEMANAPHINT TEOMETPIK MabHOCHHIT Ol {1H -

1Al THPAMH3.
Arap A0 o6yaca, (l.1) cucremaniuur TeHrJaamanapu
OiJsiai TaBcu(Uanajural  TYFPH  yu3NKJap ¥sapo mapaJjien

9



XaM smac, Y3apo yeTMa- yet XaMm  TyuwMaiign. ®Daxar ya
ATOHa HyKTaja Kecuwanu. Ly HykTa KoopiuHaTasJapH eul
7MaH 16opaT COHJMAp KYDTAHTHHH TAWKHA dTaju. Arap As
6yica, (1.1) cnctema Tenrmavanapu GuiaH TaBclJIaHaAHI
TYFPH uH3HKJAp V3apo mapasien Gysiagu. Arap ynap ycTh
yer tywea, (1.1) cnctema yekcns Kym eunvra sra, yCTMa-)
TyLIMaca eyMra sra sMac.

(1.2) cncrema Teuraamanapn KoopjuHaraiap — GouiH)
Yramuran TVEpH unsnkAapun Tacupaaiimi. Arap Az£0 6§71
Oy TVFpH un3nKaap Y3apo ycTMa- yeT TYyLIMAaiAn Ba ST
YMyMuil nykrara (koopauiatanap Gounigan nGopat HYKTa
sra 6yiann. Bynna (1.2) cucrema (agar TpiBHAJ €4HMIa
GVaami. Arap A = 0 6yJica, Ternuu TYEpH YH3HKJIAP YCT
VOT TYWAAN Ba yeKkcws Kyn ymymuit nykrara sra 6y.a
Dy Xonna (1.2) cicremauekcns Kym eunvra sra Gysiau. A
(1.2) cucremanunr Gapua kKoshbuiiieHTIapH HOAra TeHr 6!
(1.2) cuctema TeHrsiaManapu TYEpH WH3NKJAPHI TaBCH(IAM
AH Ba TEKHCIHKHMHT WXTHEpHil HyKTacH euuM Oy/1aBepa

Mucoaanap, 1. Yuby
2—y=0,
x+42y=5

encteva yuyn A= ﬁ —; [= 4+1=5 6ym6, A= [g _2 l =1

Sl

A= 112 gl: 10. Byepaa A =5+ 0 6faraun yuys GepHaras chcr

1.1- Teopevara kipa srona eunmra sra. By eunmm, MabBIyMKH, X = a4

21
A
i (opyynanap épaavmaa ronmaazn. Lyuaail Jqu_nuG, N %

J==% E
y=lT =2, avun euny (1,2) Kydraukaan HGOpart,
2. Yuby
{ 26 —y=0
; —4x+2y=3
i aii e
CHeTeMa  yuyH A=’__4 21 =4—4=0, A1=[3 él=3, A

._l_ﬁ 2‘ =6. By epia A=0 Ba A; # 0, A, 0. Llynzai KHJIHG,
puaran CHcTema |.2- Teopemara Kypa eymMra sra smac,
3. Y6 { 2t—u=0
C O —dx + 2y =0
CHCTeMa yuyH .
e S0 | 2RO
a=0, 8, =0 "4|=0 A,_l_4 5| =0

6§au6, cucreva Kos(pduunentaapn onpan dapkam, y Xoaaa Gepin
ciicrema 1.3~ Teopemara kypa yexcu3 xyn eunmra sra, By ‘eunmaap (%, ¢
XER MyDTIHKIAD TYNAAMHHH TAWKHA 3TajM,

10



N ——

4. Y6y
0:x+0:y=0, = {0-.\'—{-0-y=l,
{0-x+ 0y=1 " 10x+0y=—2
CHCTemManap eunmra sra smac. By 1.4- Teopevanan KeauG 4HKaiH.
5. Ywby
{ 2 —y=0,
cry=b
GHp KHHCaH cHeTeMa yuyH A = ’% _} ' = 2--] =3 # 0. Ilyuusr yuyn
Gepuaran Gup muHcad cuetema l.5- Teopemara k ypa (aKat TpHBHA/ euHMra
sra.

6. Yuoy
e x—y=0,
B dx — Qlj =0
GHp XKHHCIH cHCTeMa yuyH
2 —=1f_
A=h_4 =—444=0

GV¥an6, cuctema xoadduunentaapn wHonad dapkan. Bepuaran crerema
1.6- Teopemara k¥pa uyekcu3a kym eunmra sra 6yau6, Gy eunmaap ymGy
(¥, 2%), YER Ky)rauknap TY0AAMIEM TAWKHI 3TaAH.
7. Ywo6y
0-x+40.y=0,
{ 0:x+0.y=0

cHcTeMa yuyH uxtHépui (X, y), XER, yER  kybramk eunm G6yaagd
(1.7- Teopenara Kapar).

2-§. Mixkura GupuHuu TapTHGaA y4 HOMAbJAYMJH Gap MHUHCIH
TEHrJama CHCTeMacH =

Y6y

ax + by +-c,2=0, (1.9)
a,x + byy +c,2 =0 ;
KYDHHUIIZATH CHCTeMa wuxkkumae 6Gupusyu  mapmubau  y4
HOMQBAYMAL OUP JCUHCAL MeHeAaMQ cucmemact KeHHJIajiu.
(1.9) cueremaHunr ewumu 1e6 YHHHT _TeHTJaMalapHHH
COHJIH TeHIVIHKKA aillaHTHPAAHTaH COHJAPHHHT (X, Yo, Z,)
yuwsirura aiituiaajH, sibHM arap (X,, Yo, 2,) yuwank (1.9) cuc-
TeMaH HHT eyuMH 6Y.ca,

ayxy + by, + ¢z = 0,
{aix‘o’ - bugly - 0327 = 0 (1.10)

COHJIH TEHIVIHKJAp YpHHJAH GYaagu. ¢
Ulynn Kaiin kum6 yramusku, (1.9) cucremannar (0, 0, 0)
yWwHKJaH nOopar eyHMH MaBxyA, uyHkH (1.9) cucreMaHHHT
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goa(unnentiapn Kanjaii Oy miumgan KaTbil 1asap (0, -0, (8
yaas yun (1.10) comnn Tenrsmxaapra aittanTnpani. O
(0, 0, 0) yuaxun (1.9) cucremanuur mpueuan (HoAb) €4ty
Aeiiunan. $

(1.9) cucremamuir tpupnaa Oyvivaran  edHMJIapHHH (ara
Oyntail eqnaaap  namkys Gyacal) rommm  acocHH - Macasy
xucobaanaam. K viarn mynoXasanap kypcaTafHKH, TPHBHA
6}}'1\131‘.’,1}} CUIMJIED Xap JAoHM MaBxy 1. ABBaJ )‘UJ@}’ OeJry
JAUAPHI KHPHTAMI3:

;\1="l)}: 21\ i (111

51 ‘111 Aaz‘fh b,
Cy Uy, a, b2
1.8-Teopema. Aeap A, A, sa A, sukdoprapdan. Kkasud
Gummacu wo0adar apgaw Ofaca, souu A + A3 4 A7+~
merecusauk daxcapuaca, y xoa0a (1.9) cucmema uexcus Ky
mpitan Ofaseean edisaapea 3eq.
Hebdor, Ay +#0 neimk. (1.9) cucremamn Kyiinzari

a;x+ by =—cz2, :
a,x +b:y=—czz (112

kipiimiiia €amns pa 6y epra z HoMabaymra GHPOHTA  aHH
z, conl Kuitvar Gepuaram 1e6 XucoGaaiimu3. By Xoiaa z o
0300 Hosavays Ae0 1opuTnaaan. (1.12) cicteMa z HHIT aHy
con KuiiMariza Guprimia emnvra sra. Arap ¢; + ¢3 7= 0 Gyuc:
1.1- Teopemara kypa, arap ¢, = ¢, = 0 6yaca, 1.5- Teopemar
gVpa (1.12)- nunr srona ewndm  Ttomuaaiu. DHPHHUN Xoup
x;+ 4 # 0 oyaran (x,, y,, 2,) eunM, HKKHHUH XOJ1a 3¢
(0, 0, z,) eunsr Tomuaazu. Xap nxxu (¥, Yo, 2,) Ba (0, (
2,) ewnia 2, HXTUSPHA XakHKHil, aMMO TaiiHHJAHraH co
Gyarani YayH™ yHi Y3rapTapud (Xaxukuil convap TY1aMiga
veren3 K¥n (Yo, Yy, 2,)  ywnkaa éku (0, 0, 2,) yusuke
xoemad K Mysxin. Kyiinga ¢} + ¢3 # 0 6yranjia eunvs
€3amia:

—6% 5)1 glei = Ci&g

—c,2, by a, — 0,2,
Xy=—— {y — ————c 7 1 :
2 e bl Yo a, b, (18

a, b g by |

1-§ 1a KupuTHATaH HKKHHIH TAPTHGIH JAeTepAliHaHTJIAf
HUUP TabpuDUra Kypa Kyilaard TeHrvKjaapra sraMus;
—,2 b,J % ]bl 0

= Z,
—¢y2:b, e




a —6z|_ _[6 @ 5.

Ay —Cy2 (A (1)
[Ily tenrauxaapra acocan (1.18) copatyaazapiin Gynzaii éamum
MYMIKHH:

[l)1 o 6y a,\
Cy Ay

= 22 7. 1.14

X = ’a] bl Yo=. a bl/ Zy ( )
(o4, Uik,

10xopia xupurnaran (1.11) Gearnaawtapian Qoiiiananio
KyHugaruag XocuJa l\:”m"lﬂf\l“:i:

A,
X,= i—; 25 o= s %o (1.15)

By ¢opnynanapun sisa XaM KyJail ¢opmara KeJTHDHUII Y4YH

25 o
Tl=7»n 1e5 A, mapaverpnu kuputayns. Papwankn, Oynia

s

A ER. Kypunamuki, z, ui Tamjam A, un Ba akcuHua, A, HH
TaHaaLl z‘, Hil Tapdaw Ouran  tenr Kyuad. Ilymmar  yuyn
X0y Yo, 2o BA Ay JADHHHT HHJEKCJAPHHN TYLWHPUO KO/ AHpA-
M3 Xavaa (1.15) Qopmyaanap Ba KHPHTHAraH A napaveTp-
HUHT n(oaacnian  oiinanannd, (1.9) cucremannir Gapua
CUHMJIapHHI aHuKdaliiural

x=A0, g=Ah, z=Ag, AR (1.16)

(opMysazapii  XocHa Kuaavns. A napaMeTpuiHr  Xap Gnp
Kuiivarir (1.9) cucremammir (A, Ay, AL,) eunviim anui-
Jaifi. Duan AER wapTaad TeopeMaHHiur HCGOTH Keau0 YnKasul.

dcnatnG Yramiuski, loxopunard MyJoxasagdapun  Ag == 0
¢k A, #= 0 Oyaranaa xaM oputHil MyMKHH. A; 5= 0 Gyaran-
na x nu, A, 0 Ofaranjga 3ca y HH 0307 HOMabJayMm Jjed
XtcoGaanai.

1.9-teopema. deap A=A, =A,=0, sasau (1.9)
cUCe sianuHe  KOIP.puygrenmaapi nponopyuoran oyaus, cuc-
Mzila  Kosp.puyuermaapiday  Kauudy ownmact  HoadaH
papxau Ogaca, y xoada (1.9) cucmema wexcus Kin euuit-
aapea  sea 6a Oy ewumaap (ynu P ne6 Gearmaaiimus) P =
{((x, y, 2):a,x +- by +c,2 =0} mynaannu maukua 3nadd.

McGor. Teopemanuur waprura- kypa (1.9) cucrema
relraMaaapiian GlpIL UKKHHYHCHH AT HATHKACHAan HOopar
synaan. Jdemax, On3 1\\,)111m1‘ra11 xoaga (1.9) cucrema yp-
mra GuTTa GUPHIMI TADTHOIM YUTa HOMABJYMJIH TEHIJIaMara
SraMiis. l\'o.‘lzl;x\’;mun a X + by +cz=0 reurmama OHIaH
HUKMaHagran (v, y, 2) HyKTagap Tymiamp P KoopauHara-
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Aap GOMMAAH YTaiuraH TEKHCAMKHH aHHKJALIHHE KYpaMus
Ulyszaii kuauo, P 1ynuam TekucaukHu anmHkJaiAn. YHH Xay
P rexueank 1e6 iopurasepamus. [y P TexHCIHKHHHT Xa
Oup (Xo, Yo, 2o) HYKTACH TETHITH TeHrIaMaH HHT YHMH G
Aanu.  [lemak, (1.9) cucrema 1.9- teopeMaHuur LIApT/Iap
Gaxapuirania uekch3 Kym euuvra sra Ba Oy euHMia
B=il(vis o) ax+by+cz=0} rtynraMHd  TalKQ
3TaH.

Scaarma. Arap a; 0 Gyaca, y pa z uu, by 0 6yaca, X ma
HH Ba HAXOST, ¢ =0 6¥iaca, X Ba y MM 0301 HOMaBaAYMIap A€ XHcof
AaHagH. ‘

Muconmap. 1. Y6y

3x+5y+2=0,
Tx4+2y+2=0

CHCTEMAHHHT 6apya euHMIapH TOMMICHH.
Ewum. (1.11) dopyMynanapra acocar: A, =4, A, == 44, Ay=—2X
Bepuaran cicremanunr Gapua eunsaapn
x=4M\ y=44%, 2=—29A, AER

QopMy1anap 6WaaH aHMKmaHagu. Arap, Macanad, A =0 6¥aca, (G, 0, |

TpUBHAA eunM, A =1 G6yaca, (4,44, —29) eunm, A= i— Gyurania s
29
I,H,—T) eunyMra sra 6ya1amus,
2. Yoy
6x 42y —32=0,
12¢ -4y —62=0
CHCTeMaHHHr Gapya eyHMJIapH TOMHJICHH. g

Eunm. Papwanku, A; =0, A;=0, A;=0. HkkuuuH Tenraa
6HpHHYH TeHr/IaMaHHHT HaTHXKackaa uGopar. By xonza ¢; = 0 6Vuaray
YUYH X Ba Y HH 0301 HOMABAYMIap Ae6 XucoGaaw MyMKHH. I[lyny

YuyH 3x 42y —3z =0 Ttenrnavagan z = w ra sra GyJuamy;

Hau GynjaH ¥ Ba y ra mxTuépuii Xagukmit KuitMartaap GepuG, z
TerHULIH KHMAaTH auugaasaan. Macaman, x=1, y=—1 G¥uac;

1 1
= T 6yau6, ( 1, —I, T) eunmMra, ¥=1, y=0 G6jiaca, z =

636, (I, —0,1) eunmra sramus.
caarmanap. 1. Arap (1.9) cucremanuur Gapya Koshduluey:

napH  Hoab Gyaca, savuy 0-x+4-0-y 4 0.2=0, | Kypuunmra g
% 0-x+0-y+40.2=0 }
6yaca, y Xonza nxtuépuit xCR, yER, 2€R connappan Ty3uwaras (x, y, .
YYTHK eunM GY.1asepani.

2, (1.9) cucrema TpBHan eumvaan GolKa fAHA YEKCH3 K¥nm ey
Japra sra (kos(puuuentaapy Kaniail GyMIHAaH KaThH Hasap),
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3-§. Yunnun taprubau matpuuasap Ba JdeTepMHHAHTJap

Bus 1-§ na 232 yayaman ‘MatpHuaJjap Ba AeTEPMHHAHT-
—Jap TYIIYHYaCHHH KHpHTraH 31HK. Maskyp naparpadia ydHH-
a1 TapTHOMH, ABHH 3<3 "Y/yamin MaTpHIA Ba JSTEpMHHAHT
TylIyHyacH OHJaH TaHHIIaMH3.

Kyitnzaru
a, by ¢
(ag b, 62) (1.17)

asRUseCy
skagBan  Gepmiran 9 Ta XakHKHIL ay, dy, @ by, by, by 1
=y, Cy COMJIApJan Ty3wiran 3X3 yatamau éxki yuuruu map-
"nubau Keadpam mampuya, OepHIraH COHJAp 3ca mampuya-
“{UH2 dNeMeHmaapl JelinnaiH.
Yuunun TapTHGIH MaTpHUAMADHHHT XOcCaJapHra X03Hp
TYXTaJMaiiMi3,

Yoy
a; by ¢ a; b ¢
A=la, b, c,| =det [a, b, ¢,
Ty ag by ¢,
cHMBoJ1 GHian Ge/ruiaHajHran Ba
a; by ¢
A=|a, b, ¢, |=a,b,¢,+ c1a, b5+ by 0,8, —
a by ¢ |
—aybyc, —bge,a; —cya, by (1.18)

TeHrJHK OH/aH aHHKJaHajurad CcoH (6y COH Odemepmuranm-
qune Kuwivmamu  neimaaan) (1.17) maTpuumara Moc ~yquH4U
mapmyubau demepmuranm 1ed atanaan. By epaa

ay 1 0y
( a, b, |Ba| ¢, | BekTOpnap demepmuranmHunz yc-
ay /y\ b Cq

nyuaapu, (ay, by, ¢,), (ay bs, ¢5,) B2 (ay, b,, c;) BeKTOpJAp
sca YHHHT campaapu AeHuaid. Y duHuH TapTHOJH [ eTepMH-
1auT  9aesterm 1ed atanysui 3* =9 Ta COHIaH Ty3HJraH.
Xap Gip 37eMeHT KailcH caTp Ba Kaiigh ycTydia TypraH/H-
HHI aiThHin Kyaail 6yanan Makcaauaa  (1.18) merepMuHaHT -
IMHT 3JeMeHTJAapHHI HKKHUTa HHAeKC épaamiia éansagu. Bua
pupigil TapTHO/M AeTepMHHAHT/IAPHH yMyMuil KYpHHHILAA

Ay Ay Ay Ay Ay Ay
A=y Gy 0y | =det | ay ay ay (1.19)
Ay Ay A3y C N Qg Qg Ay

aGi ésavus. Bynna Xap Gnp a,; a71eMeHT yuyH [ COH catp
[OMEPHHH, j COH 3Ca yCTyH HOMepHHH aHrJaraju. Macanam,
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4, o7ement 2- carp, [- yerymaa, dyp S7eMeHT 1- car
8- yeryiza Koitlamran, YOy @y, Gon Gy SVIEMEHTS
ACTePMUNANTHIHD  Oupiayn  Gowl JMArQHAJHHE, Qyp, Ay,
3ACMENTIAD 30a VHEHT MKKHHuM GPAaMUll AHATOHAHH 1
KHA 3Tajil.

Terepynnanrminr taspudura xypa (1.19) Aetepmis
yayn termmmt (1.18) Qopmynann é3amus:

ayy gy gy :
A = det| ay gy oy |= 11 Goy Ugy 1005 Q1 +001 Ay 0y
(51 gy gy
—Qyy Ay Ay — 0y gy Ay — gy Aoy Gyse (122

(1.20) finFMHARAE 3Caa0 KoJMUI HOKYJail Gyarann yy
Gy fnFHHAN Xoccanapuny Yprauuu (oiigamt 6V aam: pasur
Ki, (1.20) fiwrumaununr Xap Gnp KYWHJAYBUHCH yuTa K
TYBulai noopar 6,146, yJap TYpJd catp Ba TYPJH yer
fan omran. [y yeya Gnaan dakar 6 Ta K¥mmaysum Xog
Kz Myymgns. Kyiinga (1.20) fHPHEAHE E8HIIHI OCOH.IZ
THpaAUraH YuOYpuaK KOMJaCHHH KEJITHPaMn3:

ABBANl @9, Qyy, Gy, JAPHH BA @yy, Ogoy gy JAPHH TYT
THPIO, acoc/lapu QoI JHAaroHa/ b dJEMEHTJIapH  rKoiiJany
UiiBHKKA napajije] HKKHTa TeHr €Hyul yuOypuak XocHJl Ky,
Mus. Yuidpun Gowr yuGypuarasap 1e6 atailink. DHAH ay,,, ¢
(5 BA Qyy, O35 Qg -3MEMEHTJAPHH  TYTALITHPHOG, acoc.a
Cp/avui JuaroHasb /leMeHTapy JKOMiIalran YH3lKKa nap
Jesl OyJaran HKKATa Tenr énmi yuOGypuak XOCHJ KiJaMus,
yubypuaJiapun épdamuu  yudyprasaap 1e6 aTailiik. 3y
YUOYpuaK KomAacHui Keatupamus. Yuunuu mapmubau dem
MUAAHMAL  aHUKAalOU2an con Gout OUQROHANL 9aesieim ay
Kinatimuact 6a xap 6up bow yuGypuak yuaapudaet 3.ne yep
aap kynatimastacuoas  mysuazan yuma con turunducudan
Onitu Quaeonais sacuexmaapu  Knaldmamact 6a xap
épdasu ydypiak yurapudaen aneseHmaap Kynadinsacy
My3uazat yuma con fiurunducunune aliupaacuea meue,

SHCMGH'NK{II‘IHI Jlonpauantap Guaan  Gearwnaad, yuGyp
KOHAACHHI KYIHJAri cXeMa (if-KJ/Hla TACBHPJALL MYMKIH:




Mucoanunap. I,

e -
A= .——45—6‘ 5.94-(—4):8:8+2:(—6) 7—
o858
~3:5.7— 1-8.(—6)—2+(—4):9=45—96—84— 105+ 48 +
+72 =120
6 0—7 :
2.A=|[—1 0 3I=G-O-12+0-3-8+(—l‘)0‘(—7)
8.0..12

—(—7)0.8—6.00. 83— (\—1-)0-12=0;

Bus yuiiyi TapTHG/I [ eTepMHHAHT/IADHHHT 6ab3u Xocca-
Japu-GuJian ranmmaiiving (6y Xoccajap acJ/Mia HXTHEPHH Tap-
THOJH JleTepMiHAHTID YUYH XaM pPHIHJIH).

JerepmunanTia Moc catp Ba YCTYH 3JIeMeHT.IapH VPHHHH
aMMALITHPUIL VHI} /MPAHCHOKILPAGLL JeiiniIa]H.

1.1- xocca/ Tpancnonupaatu Hamuscacuda Oemepyu-
HAHMAHuKe Kuisamy yaeapuatiou.

Hc6or. By xoccann HCOOT STHW YYyH YUIGY

Ay Qg Qg Qyy Ay Ay
Uyy Ay Qyq [ = | (1 Gap Ay (1.21)
Ay gy Agy Qi3 Aoy Ay

TEHTVIHKHIAT TYFpUJMrHHNL  Kypeatnm etapad. Amvo, (1.21)
A4rH Xap HKKH JeTepMHHAHTHH YuOypyak KOMIACHHH KyJia-
HHO XucoGaacak, Gup XuJ HATHZKara KeJamu3.

1.2- xocca. Jemepuunanmda ucmaireat UkKW camp éKu
UKKW YCIMyHHINE [PHURL QAMGUMUPCAR, YHUHE Kudnamu 43
wwopacury - fseapmupadu, amso abeorom gudmamu yseap-
matidu. X

Hc6or. By xoccanuur TYFpuJnrara GepuJrad XeTepMH-
HaHTra Ba YH/JaH HKKH caTp €KH HKKH YCTYHHHHT YDHHHH
aNMAIITHPHIUAAH  NOCHT  GY/IraH JeTepMHHAHTra  ydOypyak
KOHAACHHH OeBocHTA l\\ Januil GHJIaH  HILIOHY XOCHJl | KHJIHLI
MyminH. JKymuanas, 1- Ba 8- yeTyHJapHHHT YpHHHH aJvail-
THPCAK, Yoy

Ay Ay Qg Qg3 A Ay
Qg "Ogy Aoy | = —| Q3 Gy gy (1.22)
Q1 Qyo Ay Ay e gy

TEHTJIHKKA 3ra Gyaamis.

l.I- narnxa. Hexkuma campu éku yemynuw 6up xua
Oyaean demepsunanmuure guisMamil Hoaea mewe.
| Hc6or. Xaxugaran, (1.20)  xerepmunanthuur 1- Ba 2-
| catpn 31e\xem.1apu Moc p"nauuma _Gup-0ipii ra, Teur 6y J/iCHH,
| SIBHII
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g Gy Ay
ay @y ag | = A
(31 Oy Qg

Wy retepminanTiarn 6y caTpiap VpuHJApUMH aJMAIITHD
Mu3. Y BakTia, Gup ToMoHzaH, 1.2- Xoccara acocaH JeTe
MHHAHTHHHT KpiiMaTi  §3 mwopacunu  yaraprupain. JIex
HKKHEYI TOMOHJaH, §3apo anmamripuaaérran catpiap O
XILT OYJIraHi yuyH yJapHu y3apo ajMaiiTHpHUI JeTepMiHa]
KuitMaTnnn yaraprupmaiir. Jemagk, A = — A TtenrJmuKka or
M3, Oynian 2A =0 éku A =0 keom6 uuxaui. [ertepM
HaHTHUHT 3JEMEHT/IAPH TeHr HKKH YCTYHHHUHD VpHIJApH
ANMAIUTHPHIIrA TerHIIH MyJoXasanap XaMm LiyHra yXIIa
toputiaagd. Hamoka ucGor 6yiuiu.

1.3- xocca. [lemepsunanmuune campu éxu yemyruoa
saeMeHmaap ysymuli m gijnadmyeuuea sea 6yaca, 1M |1
Oemepmunanm Geazucu mawiapucuea 4uKapuul MYMKUH.

Mc6ot. By Xoccamn ncor st yuyH, macajaH, YU

Ay 4, Oy ay Ayp Ara 1
A=\ ma, ma,, ma,, | =m| ay @ Gy (1.2
Ay Gy . Qg Qg Ayp Ay

MyHOCaGaTHHHT TYFpHJHMrHEH Kypcatamnd. Kouarad Xosua
wydra yxmaw 6yaamm. (1.23) HUHT yan TOMOHMJArH JeTe
MHHAT y4yH yubypuak KOHAACHHH KYJJIaHAMI3:

A = ayy (mag,y) ag +a;; ay, (Magy) + (May,) Ageltiz—
— gy (MAyo)ayy— @y Ay (MAys) — (Ma3) A1y Qg

Xap 6GHp XajjarH yMyMmuil m KynaiiTyBuMHH KaBC TallKap
cura ynkapeak, (1.23) HHHT $HD TOMOHH XocHA GyJ/alil.

Mucoun,

6 1 -2 21 2
I 24 2 3 [=8 aoNANIE— R (= d — 12— 6
e A ]

B s ) R (— A1) — — 328,

1.2- naruxa. [Hemepmunanmuune Gupop campu é
yemynu Gowka campu -Gkt yemynuea nponopytioHan Gijac
OyHOail OemepmuranmHure Kutimami Horea mere 0Oijaadi,

Hc6ort. (1.20) perepmunanTHHHT, MacasaH, GHpHHYM ca
pil 3MeMeHTIapH YHHHT Yunnun fcaTpH 371 eMeHTJapH  GHJ:
NpOMOPIHOHAMN, SBHH Gy = My, Ay, = Mdy,, 015 = Mg
MyHocabaTyiap ypuuan 6yuacun geitmik. By MyHocaGataapaa
oitnananu6, Kyiuaarura sra Gyaamia:
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ay; Ay Ay My Mgy My, 5y Uy Oy
A=|ay @y @y |=| Gy Gy | =M ]| Gy Gy 0y

Ay Qg Qg a; QGp Ay Q31 U3y Qyy
Oxupri JeTepMHHAHTHHHT GHPHHYH BA Y4HHYH caTpJapH 3Je-
MeHTaapi Gup Xii Gyirani yuyH 1.1- HaTHara Kypa yHHHT
KuiiMaTH HoJra Teéur. [oJran Xo/Japia Xam MyJoXasanap Ly
KaGH toputiiau. 1.2- Hatika nc6ot G/

1.4- xocca. Aeap demepmunanmrure 6upop campu (éxu
YCMyHW) 3aeseHmaaplt UKKu Kyuuaysiudan ubopam 6yaca,
16yrdatl  demepat inanm ukku -Oemepmuranm Gururducuea
imene 6yaub, Gupuddn KyuuAysdu Oemer MUHAHMHURE MOC
campu (éku yemyHu) aresmermaapi Oupuryu Kyuiuayeiuiap-
0aH, UKKUHYW Kfuuayeuu OemepMUKAHMHUHE MOC campi
(éxu yemyru) snesennmaapu UKKUHHL Kijuiu ayedusapoar ubo-
pam 6yaadu.

Hc6o 1. XoccaHH et epMHHAaHTHHHT GHDHHYH CaTpH 3.7e-
MEHTJaPHHHHT Xap OHPH HKKH KYIIHJYBYHIaH HGoOpat 6yaran
Xoaga ucbor srtamu3. KoaraH Xoanapaa XaMm MyJioXasaJap
wynra Yxwaw toputiaaad. Iynnail xuau6, 6u3 ymoy

’ ’ !’
ay+a'y apt+an ay+a’y

Ay azg OH) =
s Q39 Q33
’ ’ ’
[STRCSTRCAT) Ay A1 Qg
= | Qo1 Gyp Aoy [ | Qg1 Ay Aoy (1.24)
Qg Q3o Qg Qg1 Agy Qg

CifH/IMAHHHT TYFPHJHIHHH HCOOT 3TaMu3. Bymmr yuyn (1.24)
HIHI' 4an TOMOHHJArH nerep\umam yuyH yyOypyak KoHAacH-
HI KVJJaHaMn3 Ba Xocua GyJvrad €ifiiMa XaaJapHHM rpynna-
JafiMH3:

ay+a'y ap+a'y ay+a'y

gy (273 Ay, = (ay +a'y) g 0y +
Qg1 Ayo Qa3
IF ((1,12 +a'y) a::l[ Oyy + (@15 -+ a 12) Aoy a,z _‘aal Ay (a5 +
|
+ 1) = (ay1 4 @'11) Apolipg— Ay A55 (@1 + Q1) = (@yy App Ay
+ 0y Qp Qg+ 0y Ay Ay —aal o, Chg= i (hp (o=

. :
— Qy; Qg ‘7;:) + (a/ 11 Gop Qg+ gy Q'1p Qog +0gy Gy Q'3 —
— @y Qyy @' 13— Ay Gy Ay — 0y Ay Q'yy).

O\npxu ¢iimavana Gupimun Kase nunaarn finrnnan (1.24) Hiwr
JHT TOMOHNZArH GHPHHUII JETEePMIHAHTHI, HKKHHUH KABC Hui-
rari ngoxa (1.24) Hunr YHr TOMOHHZATH MKKHHUH JAETEepMH-
1aHTHH Gepa,rux. Iy 6unan xocca ucGOT STHAAH.
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1.3- matnxa. Aeap demepmuranmHure Gupop catr
(yemyru) saesmenmaapuru  HOA0AH GapKal ~ Gupop  col
kynatmupub, yruxe OowKa campu (yemynu) saesenmaapt
#o¢ pasuwda Kijuuaca, OemepmunarmHURe Kudnami e
Maudu.

Hc6or. (1.20) perepMunaHTHHHT KuAMaTHHH A 1eiim;
(1.20) neTepMuHAHTHHHT GHPHEYH CATPH SJEMEHTIADHII /1
Kymaiitiupn®, IKKuHull caTpl 3JEMEeHTJIapHIa Moc  pasiil
kywaiimik  (Gomka Xoaiap ydyH XaMm ucOOT iuyhra yxuy
6yaean). Kypumaérran Xoaja

ayy gy Q1s
Ay + My Gyy My, Apg +~ My, |,
Ay Agp Qg3

By nerepmmnant Kuiivatunn A, ne6 Genrmmaiimik. B
A =A, skammmn kypcammumni3 103uM. 1.4- xoccara Ky

}g\'ﬁunarura 3ramus: -

Ay Qyp Ay Gy A Qg
A= ay ay a,, |+ | may may, may; |=A L0 =A,
(51 Q35 A3 Qg Gy Ay

1.5- xocca. Aeap Gupop yemyau éxu Gupop campuny
Gap4a aaeseHmaapu Hoaza Mmexe 6yaca, Odemepitnarmuy
fau xam Hoaza meHe Gjaadu.

UcGor. Herepyunant, MacalaH, ymoGy

ay 0 ayy
A=|ay, 0 ay
Ay 0 gy
KypunHAa Ofuicur, Arap GHDHHYH YCTYH a/emenTaapm
1 ra uxynaﬁmpuﬁ, HKKHHYH YCTYH 3JIeMEHTJIapiira yoc pasiil
Ja Kynicak, AeTepMHHAHTHHHT KHAMATH Yarapmaiinm, awm
6npuHYH Ba HKKHHYM YCTYH 3JIEMEHTJIApH Oup Xiua 6y
KoJam. Masaymkn, Gyujail IeTePMHHAHTHHET KHiiMaTH 1oJ
tenr. 1.5- xocca mcGot TN (UYHKH KOJIraH Xouiap 1 yH
yXuiau Kypuaagur).
IOKopuaa Kypuaras Xoccanap Ba HaTHKAJAP YylHui Ta
THO/H  JIeTepMHHAHTJAPHH Xncob/aul 2KapagHIHI  enriia;
THPaAH.

4- §. Munopaap Ba aareGpank TYJAUPYBuHIAp

1.2- ranpud. Hemepuunanmnune Gepuieart 3.aemenm
HuHe wuropu 0eb, wiy saemexm mypear camp 6a yeniyn
6Gup eaxmda juupuwdar xocua Gijaear demepaunanmea atim
aa0u.
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Macanan, ymoy
@y Ay Oig
A= ay a 0y
Uy Qg gy
AETepMHHAHTAA @;, TYpPrad caTp Ba YCTYHHH YH3HLI HaTHzKa-
CHJA XOCHa Gyaran
@y Qg
Ay Qs

HKKHHUI TapTHOMN JieTepMHHAHT .ay, SJIeMEeHTHHHI MHHOPHIAH
n6opar Oyiaan. ¥uu My, pe6 Gearnaanaii. [lynaait KHuo,
IOKOpHAa E3iaran - yunnyn TapThHGAM A jeTepMHHAHTHHHL Xap
Gup Q. L,k= 1,2, 3 snemenTra MoC MHHODH Mj,z 6y/m6,
0 yHJ1ail NHHOpJAp HKKHHYM TapTHOJH Ba XaMMacH 6ym6 9 :;_'_z:;

Arap a,, sneventhunr nmHopn M, Gyaca, (— 1)
Gunan M, winr  kynaiitmacu Gy STeMeNTHIHT  aizebpaui
myadupysuucy nefuiamn. Opataa aireGpank  THJIAHD YBYUHHH
NeTePMHHANT 3JeMeHTHra Moc Ofwiran Gour Xaph 6:1:'131{ 6eJIp¢-
Tanai, A JleTepMHHAHTAArH @, SJeMeHTHHHT ajireOpank TyJ-
pysunicin A, = (— 1)+ M, kabu €sunaju.

Macaunan, a,, 37eMeHTHHHT aareGpaHK T§JAHPYBYHCH OYH-
naii 3pviazn:

'3 1 Aoy Qo | __ |Aay Qs
4]3 = ('— l) 143 /\f”: ('— 1) 143 l (7;; a:; ,—- !nsl al '.

DHJi AeTepyiHANT Ba YHHHT aJreGpank TYJIAHPYBYHJIapH
pacu jary Gorsaniui ound GepaflraH HKKH JabBOHH KeJITH-
aMIi3. .

1.10- treopena. [encpuudanmuune  Kudsmami yHUHe
upop camp (CKU yCmyri) saeMeRMAQPUNLL Oy 3aeMermAaap-
uHe  j0c  qaeeOpaur  myadupysuuiapuea  Kynaummaiapu
LurunouCuza mexe.

HcGor. (1.19) nerepMHHAHTHHHT HKKHHYH YCTYHH YYyH
€OpeMaHHHT TacAHFH KYiiuaard

A=ay, Ap+ Ay Aoy + ay Ay, (1.26)
eHDIIKHHNT TYFpHuniriian nGopar. ¥ i Heor sramis. Baso-
HTa Xucobnauntap épjaMuia KYiHAarmHH TONaMi3:

=0y Uy gy 0y Qg Qg Ay Qry Qo — 0y Apy Q33—
—Qy @y Qy—0yy Gy A3, = Gy (A Q5ainen Qgy) +
= Qyp(Aus gy — Qg1 Q) + Ay Qo1 A3y —Ay1 Qoy)'=

ay Apy J__ 4 ‘A g [:__

Qg1 Ay, 3 | Gy ag
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=0y (— 1)1 y ‘Mlz +a,(—1) w My, +
+ay (—1) o Mgy = apAy + 545 + Gyelss

Arap (1.19) nevepmunaHTHHHT OGHPHHUM EKH yUHHYH
_TYHHHH oOfcak, ékn y, & Gy caTpuHi O/CaK XaM TeTHL
MABBONMHT TYFPU/MTHiM Wy yey/i Gnian ncGOTIaHALH.

1.11- reopema. Jemepuunanmuute bupop ycm
(campu) saemermaapu Ousan yHure GouiKa YCmyru (cam
aneMHmAapy aneebpaik MmyaduUpysULAGPY  KJNAUMMAAG
HUK2 (UFUHOUCH HOA2a MieHe.

Wc6or. Mkknuan yoryn aaementaapn Gupuuu YC
S7IeMETIAPHHHHT aareOpank TY/IAUP yBuHIApHTA Ky naiTH]
ran Oyacun. Y BakTaa 3

oAy + ayAy + @l = 0 (
TEHIHK TYEPHJMTHHN KypcaTHil Kepak. BrpHiuH yCT'ny
MeHTVIApUHHHT  anreGpauk TYJAMpYBUHJIapH Uy ycTyH ’
MEHT/ADHHUHT HIITHDOKHCH3 Ty3uaranu caGaGiii HCTA
X, Y, Z Comyap yuyu ywoy
X a,a
- | Y al:: a:ﬁ =x Ay +yAy + 2 An
2 Oy Gy :
afiuAT Ypunan Oyaamuw. Y XOMAA X = G, Y = Ggzs 27
fed o/caK, Kyhujard TeHryikka sra 6y Jamus:
an Qe Gy
@Ay + 30 Ass + 00y = | G Qo Qo | =0
g @y Ay Qg
Arap (1. 27) xabu Tenr/mkuin Gourga Xo/ap. ydyH é
raija xam TeOpeMaHHHI TacJHFH IoKopujaruya HCOOT/IZH;

5- §. Yura OupuHun TapTHOIH Y4 HOMABJAYMJau Gup
HUHCJAUMAC TeHrJaMa CHCTeMacu

2 2 2 5
Arap b, + b," + b, 70 6yaca, svhu by, b, Ba by
BaKTAa HoJra TeHr GyJmaca, yuiGy
@y Xap yta, 2=20,
Uy X+ Gsy § + g3 2= by, |- (1
Uy % 4Gy Y+ ay 2= by,
cHcTeMa yuta Oupunuu mapmubatl y4t HoMABAYMAL Gip el
auac_meneaana cucmenacu peiinnagn. Arap b, = p, — p,
=0 6j/ca, TerHWJH CHCTeMA Oup HCUHCAL Cucme g e

Jagu. bua aBBas Gup kuHCH Gy/Maran CHCTeMaiapHu
HawmH3.
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(1.28) cucremana a; Jap crcreMa KoxpdHLHeHTAapH, by,

by, by 3ca 0300 yadaapu 1e6 IOPHTHJIANH.
Arap (x,, Yo, 2;) YYIHK YyUYyH

gy Xo+ a1y Yo+ azy 2= by
gy Xo+ gy Yo+ Azg 29= by (1.29)
Ay Xo + Qg Yo+ Ag3 29 = Ugs ¢
TEHIVIHKAAp YpuHAH GyJica, y Xoaga (Xp, Yo» 2p) YUIIK
(1.28) cucmesmanune ewumu peinaanu.
Y6y '
Q11 Qyp Qg
A=) ay ay ay
Ay dgp Qgg
nerepmunant (1.28) cucmemanune demepmuranmy JednIaLH.
(1.28) cucTema eunMHHHHT MaBXKYJIJHIH Ba €YHMJApH COHH
XaKuja Kyiujari teopeMasap VpHHJH. }
1.12- reopema. Aeap A0 6yaca, y x020a (1.28)
cucmemanune akam Gumma evumt masxcyo.
Hc6or. A, nap a; SJleMEHTJIAPHHHT aJreGpaHK TYJIAH-
pysuunapu Gysmb, A, , A, Ba A, opxanu

& by ay, ay ay by ay ay @ by
A, =| by ay ay |, A,=|ay b ay |, A, = |ay axn b
by ay @y agy by ag Q51 32 U3

MHKJOpJIap Gesrusanran GyJCHH.

Teopemann icGoT STHII YuyH aBBal eyuM MaBXyX J1e6
(apas 31i0, YyHHHT sIrOHAa SKaHJNTHHH, CYHTPa’ €YHMHHHT
MaBXKYAJHTHHN ajloXuaa HCOOT 3TaMu3.

SAronanuru. (1.28) cucreMa TeHrsaManapyiaH GupHH-
YHCHHH A;, ra, HKKHHYHCHHH A,y ra, YuHHuHCHHH Ag ra Ky-
naifTupuG, HaTHz(aJapHH XaAaab Kylamus:

X (an Ap-+ay Ay ayds)+y (@10 Ant Gy Ay + a3 Ag)+
+2 (a5 Ay + gy Agy + gy Ag)) = by Ay + by Ay + by Ay

IOxopuaa mncGoraanran 1.10- Ba 1.11- Teopemanmapra
Kypa

ay Av gy Aoy +ayy Ay =4,

Ay Ajy + Gy Agy +ay, Ay =0,

Qg Ay + Qg Ayt ag Ay =0
Ba IUYHMHIJEK,

’

by ay, ay,

b Ayt by +by A= by ayy ay | = A
by ay ay
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MyHocaGat/iapra sramus. [IyHuHr yuyH
“ AE
A=A &u r=—5

[lynra yXmam, WKKHHYH Ba YuHHUH YCTYyHJap 3JeMeHTaaph
HIHT a/ireGpank TYJAHpPYBYMIAPH EpAaMuja 10KepHiary aMal
JapHH Gaxapcak, MOC paBHLIZA

= A _A
Yra=AN g A=A, Exn y=—L ., 2=—¢
X

S A
HATIDKANapra Kejaamus. Xocua Gyara (——A— e el
1. 28)

(1. 28) cucremannnr eunymmup. ®apas sraimik. (1. CHC-
Ax _BY o=
TeMaHuur gHa (x', ', 2), x' *= x = —AL’ Y y=7 %

A ’
==L eunMH MamKyxr GYucun. Y xomma (v, y, 2') edun

yuyH (1. 29) MyHocaGarnap Ypumau. YaapAaH OKOpHAATH
MyJcXasanap épaaMuna

¥ A=A,y A=A, 2 A=A,
TeHrJlaMaNapHH Xocun Kudamus. By (¥, y, 2) # (%, 4 2
(apasra sun. [lyHpait KuauG, siroHaMuK HCOOT STHILH.

AF A CEA
Masxynauru. YmGy (T‘, %,.}) YUWJIIKHI  OJla:

mu3. By yumik (1. 28) cucTeMaHHHT eyuMil SKAaHHHH KypcaTa:

MH3. i’Afsuz,aqmo 6y y4mk 0, 0, 0) yumuikzan (apy KHJIagH, 4yH:
2 2 2 2

KH [{1 +b3+b3%0, A0 pa mysuar  yuyH Ay 4 Ay +

+ A2540. Ouan ommmran yusnk yayn (1. 29) TeHraHKIAPHHAT

GaKapH/HIIHHE HCGOT STaMis. (1. 28) cucteManuur OlpHHYH

TeHIJlamacura [ =% » £, _2 i
ol L e T Y :
A AR )qmm-mi KYSMH3

au¥+ay, y+ay, 2= %(au A, +apA | +ag A_,) =
= g (o Auy 48 Ay 46, 4,0 + a1y 61 A+ 6, Ay
+ by Agg) Fagy (b, Ayy+b, Ay, ,133)] =+ [bl (ay, Ay

+a, Ay +ayg Ald) + b, (au Ay +ayg A+
St Az-;) e b3< ay Ay tay, Ay tag /13;,)] =
=+ 0-A=0,

-
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(1.29) nary MKKHHUM Ba YUWHUH TEHIVIHKVIADHHHT TVEpH-
JHCH XaM IyHra YXuwsii Tekwnpuaagn. By Guaan mapkya-
Mk uc6or atiaau. [lemak, TeopeMa XaM TyJa HCOoTJaHIH.

[ynpait Koo, A = 0 6yaranga (1.28) cuctema uHr eunMu

A A
szx’ 9=Ty' z=_A’_ (1.30)
GopMynanap épramnia tomiaanu. Yaap Kpamep ihopmyaa-
aapu peinianaf. :
l.13-reopema. Azap A =0 65aub, A, A”, A, Hune
kamuda Gummact Hoadan @papkau 6Gjaca, (1.28) cucmeua-
HUH2 euumu Maexcyd smac.
Hc6or. Conga XuccGnamuap épramnga

vA=A, yhA=4A, zA=A

MyHocaGaT/iapHi XocHa Kuanw MyMKiH. A =0 6yau6, A 0
6yacun. Y xoama x-0=A, 0 MyHoca6aT SHARHAT/IHK-
naH nbopar. Ulynnaii kuu6, (1.28) cucreMa eunmra sra smac.

By Xonga termman cucmesa menesamarapu 6upeasurda

amac ne6 XaM IOpHTHIALH.

l.14-reopema. Aeap A=A =4, =A, —-0 6yaub,
cucmesa hosr/)quueﬁmmpu@aﬂ r\amuaa 6ummacu HO20aH
apkau Gijaca, (1.28) cuctmenma é vexcus xyn euusea sea 6y-
aadu, éxu 6umma xam ewusea sea 6yamaudu (1.3- Teopemara
TaKKocJaur})

McGor. 1.3- Teopemanunr uc6oTira yxuaim GeBocHTa XH-
coGramiap épaamnia ommG Gopuaamu. Arap (1.28) cicrtemana
a;y %0 Oyaub, cucremMa TeHrJaManapuiaH OHpH - KoJraH
HKKHTaCHHIHT ~ HaTHXKacujaaH ubopat GyJaca, y Xoaaa
(————————b‘_"””-“”:, Y, z), y€R, Z€R yumknap eunM Gyuami.

a .
Bouka ?;o.ma euliM MaBxKyJ 3Mac.

1.15-teopema. Aeap A=A, _A =0 64aub,
cucmema Kospuyuenmaapu Hoea meHa 6 jaca, (1 28) cucme-
Ma ewumea sea smac.

HcGoru paswan. Arap, macanan, by s 0 6yaca, 0-x +
+ 0y 0.2 = b, TenrnaMma euuMra 3ra 3Mac.

Mucoanap. 1. Yuby > %
x—3y+2:=1,
{Ox—6y+4z=—9
6x — 18y }-122=75

cicteMa yuyn Gepocnta Texumpuin {iyan Gunan A = A, =A,=A,=0
BKAHIT@ HWONY XOCHJ KWL OCOH. AMMO CHCTeMa TeHryiamanapu Gupras
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aukja svac. Macanan, GHPHHYH TeHrVIaMaHHHI Yam Ba YHr TOMOH.IApHKE:
2 ra kynalTupnG, yHiaH HKKHHUH TeHrJaMaHWHT MOC paBHLiAa 4an b
§ur ToMonsapueu afirpeak, 0¢x - 0.y + 0.2 = 1] 341 TEHIVIHKKA Kela
M3, JleMak, CHCTEMa eUHMra sra smac.

2. Ywby
2x +5y—T7z2=3,
x4+3y+2=29,
3x+48y—6z=5
crcteMa yuyn A=A, = A” = A, =0 ra srami3. YYHHUH TeHI/aMa G
PUHYH HAKH TEHIJIAMAHIHT §3ap0 K WHINLHIAH KCan0 MU K Pl

Ocon. Wynaaii K6, cicTema mKKH TeHrViaMara KeaTHPH/IdAH:

{2x+5y=7z+3,
x+3y=2—z

By cucTemMaHuur JAeTepMuHanTH
1200 5 iy
A= ] | 3, =1%0

Ba WYHHHT VUYH

|Tz+36 9 7:—3
2—2z 3 12—z
= AT =262-—1,y=—-—5—-—=——95+1-

BysnaH AacTaalKu CHCTEMa YeKCH3 KN eyHMra ora SkaHn KeaHG 9YHKa-
JH, YyHKH 2 BH HXTHEpUfi o1nG, z 6Yiiwua x Ba y HH GHD KHHMATIH 10-
nami3. Macanau,

1 6yaca, x=25, y=—§;

2 Gyaca, x =51, y=—I7.

==

A==

6-§. YuTa GHPHHYH TapTuGau yu HOMaBLAYMAW GUD HCHHCAH
TEeHrjama cucTeMacu

Yuta CHPHHYH TapTuGam yuy HOMABIYMJIH GHP 2KHHCIH
TeHrJsiaMa CHCTEMACH Kyipiarn KypuHHiIra sra: .
anx -+ a;y + a12 = o0, .
Ay X 4 a5y + a2 =0, (1.30)
4 X + gl + ay,2 =0, SN
Bup xuncan (1.30) chcrema gomv HOsb (TpHBHAN) euHMra
ora, abiH (0,0,0) yunnk (1.30) yuyn noum eunm Gyann. Cic-
Tema Ka4yoH HOJMAC euimra sra 6yJajin, AeraH CaBoJl KH3HK-
THpAIH-
1.16-Teopema. Azap A = 0 Gijaca, y x049a (1.30) cuc-
mepa OUPEUHA X =y = z = () equmea sea. .

‘U c607. Xakuxaranm, Kpamep opmydatapu b, = b,=
— by = 0 OVIrania Xam Ypimmm, uymki TerHULH {MYyJI0Xasa:
siap Oy X0aAa XaM topurianum mymgm. Ilymimr yayn *(1.30)
cicTeMaHHHT SITOHA eyl

26



A A A,
e o e ‘
g iy e TR i v Aad:
TEHIVIHKJAp GuMaH awnkganand. Awvo A, A, A, wmir Aap
GupuHHHL GuTTa yoTymn mossapaan mbopar (osop  Aapiap
HOJIb) éfnramt yuyn A, = AU = A, = 0. [lemak,
0
A
1.17-teopema. (1.30) Gup owurcaw cucmema HOADANL
papgan ewumaapea sea Oyauuue yuyn YHUH2 I'.’().'l{/)l/)ltl{!lr‘//lll-
aapudan mysunearn A demepsunanmnune Hosea menz Oyt
3apyp ea emapauoup.
HcGor. 3apypanru. (1.30) cucremanuir  HO/Aal
Gapxan eunmu (Xg, Yo, 2,) MaBxKya GYJCcHH.
ay Az Qyy
A =|ay Gy a3y =0
gy Qg2 gy

x=9_=0, y:—.i::(), 2 < ().
A A

SKaHHHH HcOoT Kuiaamna., Coana XucoGaaluiap €pAaMuia

X A=A,
yO‘A Sl A//v
2p-A="A,

MyHocaGat/iapHu XocHa KHuuin MyMKnH. By Gusra aBBasiiaH
MabayM. (X, Yo, 2o) =0 Gyarann yayn A =A = A, =0
ra Kypa oxupru myHocabaraapian A = 0 jperaH HaTHzKa Ke-
U0 YMKaIH.

Erapauauru. By xonma A = 0. (xp, Yo 20) ¥ 0 eunm
MaBXKyJ 3KaHHHH HCOOT 3Tamis.

a) pacTaab A jgeTepMHHAHTHHHT aarefpaHk TYJ/AUDYBYH-
napn A; map wunia Xeu Gysivaranja ONTTacH HOJIAaH (haprau
Ae6 dapas KuIaMH3. AHHKIHK Y4yH

o= |0 2]
Qyy Qg

ne6 xucobuaiimus. (1.30) cucreMaHHHT OMpPHHYH HKKHTA TEHI-
JdaMacuHu ywOy KypuHumiza é3amus:

{aux 4y = — a2, (1.31)
Qg1 X - Agolf = — Ay42.

Cyurpa Ay, # 0 Gyaranu yuyH Xap Kaugaid z aa (1.31) cuce
TeMa KyiHiark :
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ST a::l

: '“11 — Q132
— Q22 Ogo

Gy1 — Q287

— 41,

Aqi
b % i ‘La Aa@

AQS ASB
euuMra sra. k= -:— ne6 Gesruiaiivuz. Y xonaa (1.31) Hur

4333
€UUMH YWOy KypHHHUIZA €3HMalH:
x=kAy, y=kA, z=rhA,;"

OyHAa & uxTnpnii con KuitMaTsiapii KaOyJ KUIHIIH MYMKHH,
Wynnaii ka6, tonuaran yuank (1.30) cicTeManuir GUPHHYI
HKKH TEeHrJIaMacHHHHT eunvuian ubopat. Mxrtuépuit & na 6y
conaap yuanru (1.30) cicreMaHuHr yunHuH TeHrJIaMacHHH XaM
KAHOATJIAHTHPHIIMHN TeKwnpu6 Kypavius. Coana xucol.iauiiap
K¥pearanuky, :

A% + Aoy + g2 = k (@, A, + a3 A5, + A, = kA =0

Gymami. k xap Kampait XaiKuii KuivaTaapHs Kady/l KHIDaHA
yayH (1.30) cuctema uekcns k{n TpusuaJMac eqHMra 3ra;

0) arap A petepmunanTHHHT Gapua ajreGpauK TYJIAHPYEs
UllIapH HoJra TeHr Gysica, y Xoama (1.30) cucremManudr Xap
KaH/ail HKKNTa TeHrJamac Y3apo MpOMopIHOHAT KO3(:pHIH-
€HT/lapra sra Ba, JeMmak, cucteMma 6HTTa TeHrJamara KeJTH-
PHAAIN — KoJraH HKKH TeHrJama Oy TeHrJlaMaHMHT HaTHXKacH
6y1anu. Bynpnait tenrnama uekcis Kyn euynMra 3ra: HKKHTA
HOMabJyMra MXTHEpPHiT KHilMaTiap” OepHill MYMKHH, Y4HHYHCH-
HH 3Ca cucTeMaHuHr OupAaH- OGP TeHrJaMacHAaH TONHII MyM-
KHH.

Mlynpait Kniub, teopema TyJa ucGor GYJ/AMH.

dcnatma. Arap (1.80) cuctemanuuur Gapua KophutmentiapH HOM

ra TeHr Gyuca, y xoama uxtudpuit (r, y, z), xER, yER, 2€R yuaHK wy
CHCTeMAHHUT eYnMH GyJa OMaiH.

7-§. n-TapTuban AeTepMuHAHTIAP XaKuAA

Bus 10Kopuaa mkknnuM Ba yunHuM TapTHGAM MAaTpHIA.Ba
NCTEPMHHAHT/IAD TyLIyHYacH Ba YJApHHHT UH3HKJH CHCTeMa-
JIADHH €YHIIJA KYJ/1aHH/HILH Ou/1aH TaHHUIAHK. AMMO Gabi
MacaJla/lapHi Xa/l 3THLI Y4yH IOKOPH TapTHOJH AeTepMHUHAHT-
Jap OMJaH XaM MO Kypulira TYFpH Kelafd. n-mapmub
xeadpam siampuya ne6 KyHuzari :

@1y Qg 00 Ay .0y
e Qi1 e lones Ty Gy
On) anz e 'an.’! s "a‘/m

@



K}“'prmnuma €34/IraH JKajBaJira aTHJIAAH.
1.2-tavpud. 4 mampuyarnune Jdemepsmuranmu detA
ne6, Kyiiparu
n i+k ;
X
A =detd = }_‘ —1) aM (1.32)

n
= ik

‘bopmyna Guian aHpKJaHajiras cowra afitnaaim, yhaa M,
upona A MaTpHUAHHHT i- caTpi Ba k- yCTYHHHH 4H3HIIAa XO-
cu1 Gyaran (n— 1)- Tapu6au A, MaTPHLUAHHHT AETEpMHHaH=
THAaH n0opat, {— OJIIHraH caTp HOMEpH.

Tabpudman KypuHHG TYPHOAHMKH, M- TAPTHOIM JHeTepMil-
HaHT (n— 1)- TapTUGAH JeTepMHHaHT OpKalH H(pojasaHalH.
AmMo wy TabpudHH KeTMa- KeT KYJJAaHHI HATHAKAacHAA n-
TapTHOMH ‘JeTePMHHAHTHH 3- €KH 2- TapTHOAN JAeTepMHHAHT
OpKa/ii aHHKJjalraya 0-1'1116 KeJIHLI MYMKHH.

Busra mabaymgu, 4, =(—1)F* M,,.

Bus loKopuaa HKKHHYH Ba YYHHUH 'rapmﬁmrnefepmunan-r-
VapuuHr Gapua Xoccaiapi /- TAPTHOH JAeTePMHHAHTIAD ydyH
XaM ¥punan Gyaumnn acaatné yrranmu3. emak, A, netep-
MHHAHTHUHT [-caTpH OGYitiua Kyiujaaru éiiniMand €3a oJja-
MH3:

An=a£l‘4il +a12 A12+ At +ailiAim (133)

SBHI QemepMUHAHMHUHS KuliMamu = YyHUuHe uxmuéputi campu-
HUHe 6apya saeMeHmAapUHU Yaapruxe aieebpadi mdm(?up_/a-
uuapuea Kynadmmanapu GuruHOUCU2a meHe.

JleTep MIHAHTHHHT KHiMaTH YyuyH GfiHIMaHH ymmr HXTH-
épuit yeTyHi sneMeHTNapn Gyiinya XaM OJMII MYMKHH.

(1.33) @iinavana anreGpank TYJAHPYBUHJAPHH MycOaT €Ku
Manduit muopan Moc MuHopsiap GuiaH aaMmawTHphb,  fi-
TapTi6/i eTepMUHAHTHI Xncobaawnn (n— 1)- TapTudin Gup
HeuTa JeTepMiHaHTHH XucoGJawra xesrthHpamus.Arap i- catp-
Jari  Gab3H 37eMeHTsap HoJra TeHr GyJca, y XoJja yJjapra
MoC Mupopaapnu, Tabuniixu, Xuco6Jab yTHpHLI Kepak 3Mac.
Kyfinaary Typrinuy TapTHGaH AeTepMiHaHT Gepuarad 6y.-
CHH: LR

11 Q1o Qi3 Qgy
Aoy Qop gy Qg
(51 Qgo (g Agy
g1 Qg2 Qyg Qyq

A=
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JeTepMHHaHTHM GHpHHuM catp GYyiiHua é3amu3:
" Ay = apdy + apAyy + apAy + a1

| Gy, Gy, Oy Oy IEMEHTIAPHHHT asreGpauK TYJIAHPYE:
apH :

Ay = (=DM,

HHHH 3BTHGOpra oG, GepuiraH JAeTepMHHAHTHH K yHHzaa
a @samus: :

ap Qg G5 Ay

.A — |21 Qop Ggy g | 922 d3 224 bils
47 |@s a5 Gy Gy, | T 91| %a2 Do Tat
i a
Qg1 Qe Qyy gy 42 “43 44 3

Qy1 Qyy Gy Gy Qg Aoy
T G1p Qg1 Ggg Ay |+ Ay | A5y T3y s
Qg1 Ay Qg4 Qqy Qg3 s

Qg1 Uyp o

Q14 |Q51 Ay Ay
gy Agp Qg3

ngﬂﬂé’.f"“ ap. Kyhunary typrusun taptuGam jetepyuHauTIap XH-
H:

l‘:"’ep-\mﬂamﬂu GHPHHYM caTpu sjemenTaapn GYyfiuua EAHG €3aMH3
14 HOATa TeHr Gy.araim snementiapra Moc MHHOPAApHH —TyWHPHG KOA-

GMH3:
W51 g 234
Ay =3(4 —23[+2(043|=
2001 52 1
=3 (= 6—6+16+4)—2 (8445 —80 —13) =—54.
SR
2. = —5 1 3 —4
4 0 1 -1y
I—5  a—a|
=TePMHHAHTHH

- YHHHT v4HHUM caTpipa GHTTa . HOJb Gopaurinan gof-
HO, uly catp 6#nua amua: z '

(__1)3+l.2)

=
1
—5

3
3




8-§. n Ta HOMaBLAYMJH N Ta YH3NKJH TEHTJAMa CHCTEMACHHH
JeTepMUHAHTIAp EpAamMuia €uHIl

' n ma HomawAyMAL n ma wusukAu (GUPUKYL MmapmuoAL)
meresamanap cucmemacu 0e6 ywuby

Da, t=b, (=1,72,8, unill (1.34)
1=1

KYpHHNIIZA 83HJaural ClcTeMara aiiTHaam.
1.3-tranpud. Aeap ywby n ma con cucmemacs xj, x3,
eney X0 yuyn :

'2_‘,1 @y ®=b,i=1,2 ... yn (1.35)

COHALL meH2aukAap Ypurau Gyaca, y x020a uly COHAQP Cuc-
mestacu (1%, x3, ..., x0) (1.84) cucmemanune etimu Oetiu-
2adu.
0 ; 5
Arap W} +024 ... +02+0 Gyaca, (1.34) cucmema
6up gcuncaumac, by = b, = ... b =0 6Gyarania sca cucme-
Ma Gup oicurcau cucmema je6 roputuaaad. Iy cherema ae-
TepMuHaHTHEH A Gujad, A, na j- yCTYHHH 030/ Xapjap yc-
TYHH OHJlaH aJMaluTHPHII HATHKACHIA XocHa1 6yJaraH aerep-
MHHaHTJapHH Ax’. OuaaH GesrHjaanMHs.
Ax

Arap A, +0 Gyaca, (1.34) ciHcTeMaHHHT eYHMH X, =

7|

n
Kpavep dopmyaanapn épaaMuga Tonumiami.

(1.34) cucrema yuyn Kpamep ¢opmyJsianapuHH KeJTHPHO
yHKapHil Makcaauaa n=3 6yarad Xoana 6axkapuiaran amad-
JapHH my epia XaM KyJuaiiMua. DieMeHTap Xucobsauiiap
éplamMHia TonaMms: :

A X +apXtagx+ ... ta,x,=b (=1)[4,
Qg %) Ao Xs + Aoy Xg + o oo + a5, %, =b, (i=2)|An

piale SEE: 5 ke e 8
ap %1 T8 X a0, 3% . o Aa, x =0 (t=n) A

nl

X1

n
N\ <
Qg Ai!—{- LD +xn >-i aMAilml
3 i=1
n

=Y b4, (1.36)
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Papuwan ku,
n n

2 ay A=A, E a, Ay =0 (j + k).

i=1 i=1
Bynapun sbriGopra oncax, (1.36) Mynocabatian x;-A, =8
s e A o
€kl £06yaIranaa x= 51 gopmysa Kemb GHKAL.
A, :

[lly npoueccnn nasom 3r1THpué, XA = AA,/ ékn A, #
GyJrania R

Ay

X 5

v — (=182, 53 ... =n)
i

(opMynanapHyu TOMHII MYMKHH.

[l ynpail kuanb, Kyingarn TeopeMaHH HCOOTJaAMK. X

1.18-teopema. Azap (1.34) cucmemada bj + b} 4 b3+
+ ... + 0250 65aub, A #0 Ogaca, y xorda wy cicme
Ma bumma equsea eq.

LYHMHHHT SITOHAJHIH Ba MaBXYIJHTH IOKOpHAArH XHCOO:
Jamwnapra kypa 1.12- TeopemanuHr ncGoTHra YXiuaul.

1.19-reopema. Aeap A, = 0 64u0b, AX‘, Ax’, TR ,Ax"
HHHT  kamuda Gummacu Hoadan apkall 6jaca, y x040a
(1.34) cucmema (ynda b2+ 63+ ... + 0% 5= 0) euumea s
amac.

Mc6oru yunnun tapTu6an TeHriamanap crcteMacu yuyh
HeGotnauran |.13- reopemannur ncGoTHra ¥xiuai.

1.20- reo pena. Aeap A, =0, Ax. = A‘\,_' =, = Aﬁ.’
= 0 0yaus, cucmema kosppuynermrapudan rasuda Gummack
Hondan ghapkau 6yaca, y xoada (1.34) cucmesa é uekcus Kin
eulimea sea 6yaadu, éxku Gumma xam euumea sea 6yaimaildy,

Hc6orn 1.14- reopemannnr neGotira yXivali.

I.2l-teopema. Aeap A, =04 = A“ =i :Ax,,‘:
o 0 Qy-7115, cucmesa Koshgpuyuenmaapu Hoaca mexe biaca,
bi+ 0+ ... +p2#0 Gyarauna (1.34) cucrema eunnira sra
amac.

Hc6oru papman.

Mucouy, Yw6y Tenrnavanap cHcTemach eumacii:

x4 2y + 3z= 14,
Y+ 2z 4 32=20,
24 2t + 3 14,
{4 2x -} 3y = 12
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E wum. By cicreManu
x4+ 243 +0:=14,
0-x + y -+ 2z 4 3t = 20,
3x 40y 4242t = 14,
2+ 3y+0-z-+1=12
XkVpunnmia &samns, By cucreManmur JeTepMHHAHTHHH Ty3aMu3 Ba XH-
Co6aaiiMu3:
0

1

o= N w

0353

I

&=1l3012
2301

Yuga Gupnaun yeryuan 2 Ba 3 ra kynafiTupnG, HKKHHYH BA yYHHUH

YCTYHHUAT Moc XajadapuiaH aiinpeag, Kyfingariaapra sra 6§amu3:

A oI 12 A S
113 —6—82|=[—6—82|=
2 =% =60 —1—61
1 S2kseas
=(=2):(—11): Sé—l =2.(—4—2+54—124+646)=
e —1

=92 (66— 18) = 2-48 = 96.
Snau Ay, B, A, Hn Ty3amn3 sa xncoGaaiivn3; GyaapiaH, MacasaaH,
A, Hu XucoGaaiiMu3, Koaraniapi LIyHra YXiuaml aHHKJIaHaM:

5
| 1430 I 7.30

_,lo2023| _, lownes
B,=2137412|=2"|3 712

21201 2 601

Bupnuui catpun 3 pa 2 ra k§mailrupnG, yuinum pa TYPTHHUN caTpaap-
HUHP MoC 3/evenTaapiian afiupeax, Kydujarnnapra ara Gynamus®

1 7 30
A R 1075203
v=|0—14 —82|=2.|—14 —82|=
0—8 —61 —8 —61
DR lEd
=2.2.9.|—7 —42|=8-21=192
—4 —31
192
Hevax, y = ~— =2. Illyura yxwaw myoxasanap épnamuna A, =96,

A, =288, A, =384 ui Tommu Mymgui, Ba jevak, ¥ =1, 2 =3, =4,
IWynaait ka6, srona ednm (1, 2, 3, 4) naw nGopar.
) \ ' v 2, [

I 6o6za OJoup mMauKaAap

Kyftinaarn eTepyinantiapiil XucoGaanr:

3 —1) 5) sino cosa |,
I 20 —cosa sina |’
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r) x1=—c

a1 at1 b—c I o —1
) laga ‘“)|a”+a ab—acf © tga
JKagobaap: a) 18; 6) 10; &) 1; 1) 0; 1) 0.
2, Kyfinnarn TeHrnavanapHH eHHHT:
2 x—4 - .
E)l =l |3\'xi—72| g
5) xx+l 0 ) —1 3.
—4 21 x 2x—3
1 =5 X yi—d — s
2 l e x—l|=0' e) Ix—4 x+2l 0
dsiniy . Ll
e 1 cosx] =0
JKaeobaap: :
a) x=12; 6) x=92 B) f[,=—1; XHL=—*%
3 s
Ay = i ) dyig = 20, €)% =2 xyjy = — 2+ %) ¥ =(=1)

7
+— n, 6ynaa n— GyTyH COH.

K.yﬁlmaru JZeTepMHHAHTAApHN Xap(iap HIITHPOK 3Trai yCTYH (cat

9/1eMeHTNIapH 6 iinua €fu6 XucobaaHr:

.a)f 1 0—1—1 0)5 2P R1E
e =T L [S2sley
AN hEs o d 1812k i
—1—1 1 0\ 1 3
BRI a1 )
(Sl R PRl
et sl
A0
/Rasobaap:
a) 8a— b2 +d;°
6) 4 —x—y—2;
B) 2a—b—c¢—d.
4. Y6y Teur.'nmml HCGOTIAHT :
b+4c c+a a+b a b
by4-¢ ey +ay a Fb |=2|a b ¢
by+cy ey4a, a,-+ b, ay, by ¢

5. Kyfinparn netepuunantiapun coatamaiTipinr pa XucoGaanr:

£ 10 £ (| 1 23 4

LE35E016] MR o] :
a)1131' 6) 13412 B)

[RISI3 4123
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2 sin 3x cos 3x |

{-}-x }——-x } { n) | sin 2x cos 2x 1

Bl 1 IRl ; sin x cosx 1
1 1 1 l—:z

JKaso6aap: a) 48; 6) 160; B) V(X-I- ) (2 —x+4 1% ) x%2%
1) 4 sinx-sin —;
6. Kyfiinars uu3nkan cHCTeMaJapHH euHHr:

a) {3.v—5y=l3, 6) { 3y —4x=1,

2x+7y=81; 3x 4 4y = 18;
B){Qx—3y=5, 1) (x—y V3=
2% — 6y =5; Va—ay—Vs
Il){nx-‘}-by:a., e) XVS—_‘E!/=V3.
bx — ay = d; x—y) 5 =5.
HKasobaap: a) x =16, y=1T; 6) x=2, y = 3; B) CHCTeMa eum.\:r?
e
Sra 3Mac; r) CHCTeMa YeKCH3 Ky I eunMra 3ra; 6y euHMaapHH y = T—?

$opmya €paaMuaa aHHKTaHAIH.
ac + bd bc—ad
a? + b2 y=a"‘+b"
) cHCTeMa ewnMra Sra sMac.
7. Kyfingard 4M3iiKaH CHCTEMAJapHH eYHHT:

)X —

2x—3y+2z2—2=0, 2x—dy 4 3z2=1,
a) { x4+ by—4z+5=0, 6) x—2y + 42 =3,
dx4 y—38:4+4=0; x— y+52=2;
31-?y—- z2=0,
u){ x— y+3z2=0,
x—3y—4z=0;
JKaso6aap: a) x=5, y=6, 2=10; 6) x=—1, y=0, 2=1;
B) x=D5k, y=—llk; z2=Tk,
8. Y6y
201 %34
_|—=13 =25
Al 05
1 2 =31

JeTepMEHAHTHE 2- TADTHOAN MHHOpaaph 6Yiuua &finG xucoGaaHr.

Kagob: — 372,

9, Kyfuzars 1eTepMUHaHTHHHT KuiiMaTH HOAra TeHr GYAMWHHH KYp-
CATHHI:

a* (a4 1)? (a4 2)? (a+3)*
i bt (b4 1) (b4 2) (b+3)?

& (412 (c+2) (32}

d® (@ 1) (d+2) (d+3)
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10. Kyfiyzaru n- tapTu6an AeTepMHHAHTHH XHCOGJaHr:

a; 0 0 0
Al | O Gz 0 s .0
= |ay ap a5 ... 0

Qpy Qpa Qg+« - 9nn

By aerepumHasTHHHr XucOGanuwura TYXTalaMu3. IetepMuuanThil €
PHHYH yCTYHH 3JeMeHT/iapu GViiiua €amu3:
1P RS 8
Qgy A3z «
A=ay Ay =ay o
Aup Qpg + « -+ Ann

Xocna 6yr|raH AETePMHHAHTHH [0KOpHAArura yXxuam sHa GUpHHYHE YOIy
Gyiinua €snus:
et O
0

a3
i 33 Uag
A=ay ay 5 5

Q3 g 0,

By npoueccin n mapra Takpopaad, yuwGy Hatiukara sra Gy.aaMus:

A=ay ay ... Gy

I1. Kyiinaarn serepyunantaapuy xncoGaanr:

a) It Ry o 6) a- b b skl
SRl ORRs ba bih
A=1b b a...b
—1—2'3",

4 b b b,..a

B) |2 4 4., 4
44 4., .4
FrEC R e
4443,

HKasoGaap: a) A, = nl; 6) A, = (a — 0"~ [a+ (n—1)0].

12, Tenrnamanap cucresacimn cunir:

W =t st S 6)( x—dy-5z—Ti=12,
X—22 - 3(=—4q, 3x —by+ 7z — =0,
3x + 2y — 51 = 12, 6y — 7y b . 2—31=13}
4\—3/-0’::5; 7x — y 4 3z — 15t = 16;

£ \'+2/=5,

Gy '/+4z=18,
52z — 6u = 39,
7u+&'__(;8‘

90 + 10x = 55,
Magobaap: a) x =1, y—9 -1, =z
)x=1, y=], 2z=0,
Blx=1, y=2 2=3 u &,




2- 505 AHAJIMTHK TEOMETPHSIHHHI ACCCHA
TYWYHYAJIAPH

9- §. Bexrtopsap. Acocuii TywyH4asap

Tyrpu unsmkaa oammii kecma Guaan Gup KaTopAa fiyHas-
Tan KeCMaHi, sbHi Gup yuir YHHHT GO, HKKHHYH yuil OXHPH
XncobJanran KecMami Kapawl MyMKHH. Dollkaua aiTrania,
fiyHanran kecMaum GeJrin taptindaa Gepnaran HKKH HYKTa
anukaaitan. Onmnil Kechmaja 5ca  aHHKJOBYM HYKTasaap TEHT
XYKYKan 6ysu6, yJap TapTHOHHHHT aXaMuaTH HyK.

2.1-ravpud. Hiynarean reesma EKU  HYKMaarapHuHe
yemsa-yem  mywnaiouean  mapmudaawear {A, B} oeypmu
éexmop deduarady; odamda Gupuniu HYKMaHu 6eKmopruHe
Goww, ukkunw qyxmany sca yruxe oxupw (yuu) aeuu.rzad_ti.

Bomm A nyxrana, oxupy B nykraga Gyaran sektop AB
0 I3 Ll
Kkau Geariianagn (BeKTopHHHr GoLiiiM aHriataguran Xapo
Xap jouv Gupnuun ésnaaan). Bekrtop Gabspia OHTTA Xapd
=

i
Guian Xam Gearnjanam: a, b,

A —_— —
C, uH3Maza BeKTopJap cTpeJ- 4 AB=0 ——
Kanu KecMajap IuakJmjga Tac- AT B
Bupaanaau (1- ynama). Opatna :
Gown Guan OXHPH YCTMa-yCT lzngca

TYWaJUrain  BEeKTOpPJap H0Ab
o —_ — g
eexmop peinaann sa AA = BB = ( xypunuaa Gearujianagy.
Bexropuunr Gommaan oXupuraua Gyaran macoha BeKTOp-
HHHT yayHaten (ki sodyau) pefiwiaan Ba Kyiugarnya G6edi-
—r — —
runasami: AB pextopunnr ysymanri: |AB[; @ BEeKTOpPHHHT
=
y3yHaurs: |a|.
—=
Houi BekTOpHUHT y3yH/IHrH HOsra TeHr, i | 0| = 0, ammo

YHUHT iiyHajnmg  annkJauMarad. Y3ynaurd | ra TeHr Bek-
Top Oupiur eexmop nefinyau.

22-rtavpud. Yaynaukasapn mene, dynaruurapw 6up
xua éa napaaser Gyrean ukku 6exmop mexe 0e6 amaasadu,
-

=
bowkaua atimeanda, azap a 6a b eexmopaap yuys Kyliuda-
eu yuma apm
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-}

lal = [b]
218
R

e — », E
baxcapuaca, y x010a a 6a b eekmopacp meHe dediuncou
- —

a = b 0eb6 éauradu. 2
= - -
Arap g 36571ca, la| = [b] TenrsmK XamMa BaKT axs
LI ik K Xa-
puaamy (2- wnzma), akciuua |a| = | b nan @ = b renrMmK X
Ma BAaKT KeJHO umKaBepmaiijii.
: Jirg et : ;
2.3} Tabnpud. AB ea BA eexmoprapuu fapama-Kapu
éexmopAap dedunadu. ;

5 B

A a =
c e o :
Beps A b=
.45:[0" 3
2- 4H3Ma, 3- unama.

Kapauma-xapun BEKTOpJIap YuyH KyHHAarH MyHocabaT/4
HH €32 oJaMu3 (3- uuava):

|AB| =|BA|
(AB=—BA)y<—>| AB\ BA
AB 1| BA

24-Tavpup. [laparsen miyjrpu wusugaapda émyeu e
6up myrpu vusugda émyeun  6eKmopaap KOAAUHEAP 6eKMO

S . =
?\\B \5\ ¢
‘ S
¢

-~
~

a) (45 . 0)
4- yn3Ma,
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sap  Oetiunradu. bup mekuc-
AUKKQ napaajes GKU uly me-
Kucauxkda ¢myedu 6exmopaap
Komnaanap eexmopaap Oellu-
/mc)u 4- a, 6 sqna\{anap)

Arap AB va CD BEKTOp-
Jap Tenr 6yanb, 6up TYFpH yH-
3iKna érmaca, y Xonma ABCD
TYpTOypuak (5- umama) mapai-
JdenorpaMM  Gysiajm; akCHHua,
ABCD 1yp16ypuax mapasesio-

rpamm Gyuica, y Xo/aa AB=CD
Gynanu. Wlynnaii kw6, Gup__  4-6 wwwa

TYFPH - un3UKAa E€TMaraH AB va CD BeKTOpJ/Iap TEHT 6y-
auw ygyn ABCD t§pr6ypuak NapadjesiorpaMM Gyl 3a-

8
\
A
\ =
" a' :
3 . Ot D
aN I 2
4 —
3 = =
= ~ = @=b=C

5- unama. 6- uu3Ma.

pyp Ba erapmi. By racmuxumur ncGoru pabiuaH. LIyHHHT
yuyH OH3 yHra TyXTaJMaiiMu3.

DaBLlﬂl'I\ll, arap . ABCD napaiiesorpaMm 6ynca, y xoaja
AC = I)D /?l)-? CD. [lyura yxmam _arap 2= 6yaca,
y Xoana b=a GVanu; arap a = b b=c 6yJca, y Xoaaa
a=c Gyianu (6- uuama).

10- §. BekTopuapuu Kymmw Ba aiinpuin

ABBan Kaiil K6 {TaMH3KH, BEKTOPHH Mapajuies Kyum
pivica, Gepi/iraii BEKTODra Teir BeKTOp XOCi Gymam.
Hkknra a Ba b BEKTOPHHHT AHPHHANCHHIT TYUTYHTHDIL

s
yqyu Kylijaruya MyJoxasa 1opn'rlma1m a= OA BEKTOPHHIT
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OXHPH b BekTOpHMHT Gomm GHJAH YCTMAa-yCT TYLIAJHraH

= .

46 b BeKTOpHH napasies Kyuupamp3. XocHa GyJraH B
—) —

Topui b= AB ne6 Genrnyaiivua (7- unsma). Supu O HYK
Ouian B HyKtami tyrtamrnpamu3. HaTwzkaga Xocua 6Yr

7- unsma, 8- un3ma.

= e

OB»= € BEKTOp a Ba b sekmoparaprune turunoucy Neinia
Sl o

Bd ¢= a4 b kabu €sunaan. Bexrtopsapun Gympail Ky

Koljacn «yuOypuax Kompaci» ReG aTasagu. BexTopJapHi K

LN KoujacHAan ymby MyXuM XyJOCAHH diKapaMis: TeKi

JHKAATH ucTanran yura A, B, C HyxTa yuyH

AB +BC = AC @.

geﬂrmm YPHHIH. («¥y nykTa Kongacu».) By KoumaHd &
YPHaK Kounacuwy Xam 1e6 iopuTHIanu (8- unama).

dcaarma.

Ma Konmmea_pﬁna AyHaTHIIIaDH GHD XHJI HKKH  BEKTC
yuyn ymGy AB -

BC= AC fenrmuxnan xyitnnarn
AB+ BC = AC
COHN TEHTINK KeanG uHKajuH, KOAr
xoanapia AB - BC 5= AC  teHrcusji
VpHHIH,
BekTopaap TP HH LHCHHI
it

TabpHpHAaH xag> KaHjail a Bel
-p —-
Top YuyH a - 0:=a 3KaHH K
Jau6 uHKajaH. .
—_— -
a, b BexTopaap y3apo Ko
JanHeap Oyamaran  Bextop Gy

¢ — cnn. Yanapnn Gnrta M HyKTar
i a napaJjuiesl  Ky4npamis, cyurpa e

R

o
S

9- unana. Monsiapi @ Ba b BexTOpJiapja
40 :



nbopar Gyaran napassesorpamMmMm qH3AMIS. Yunur M HyK-
Tara Kapama-Kapii yuiiis P neb MP BEKTOPHH KapaiMu3.

PaBLuamm, MP =14 -+ b (9- unzva). Bekrtopsap HHFHHAHCHHH
Gynpali reoMeTpuK sicall OATAA «lapajuieJorpaMM KoHIacin
ne6 lopmmamr

Arap a Ba IJ KoJLieap  BEKTOp/ap 6yaca, y XoJjua
a+b BEKTOp amb BeKTOpJapra KoJumineap Gy.iajun XaM-
Aa 5)’ a —rb BEKTOp Y3yHJury OYiiiiya Karrta 6y.r1raH (e a
éxn IJ) BeKTOp OuaaH OHp XHJI uy}la 'Irau_gyﬂam{ a + bBeK
TOPHHHT  Y3YHJIHTIL: IL arap. a pa b BeKTOpJ1ap 6up
Xua iiynanran Gyica, |a|+4-|b| ra; 2) arap a Ba b Bex-
TOpJap Kapama-Kapum iijHajiran GyJca, ]al—lb] ra TeHr
6yann .

— —

Busra Gup mewa AB, BC, CD, DE, EN sektopnap Ge-
puiran Gyacun. By sextopsapuuur Xap Onp KeTMa-KeT KeJ-
ran m)c})m Yu4yH GHPHMHYHCHHHHL OXHPH OH/IAH HKKHHUHHHHL
Gou yerma-yer tymenn (10- wisma). By Xoaja BeKTOpJap
CHHHK YM3HK TAIIKMJA KHJAHO, HHFHHAN BEKTOP YJIapHHHL ényB-
YHCHTA TEHT, SIBHH

— —_
AB -+ BC + CD + DE + EN = AN.
Bus BexTop XucoGuza (anredpaciiia) doiiananumra TYFPH
KeJajiural acocuii TacAuKJapHH KeJTHPaMHu3.

2.1- Teopewma (rpynnmanain xouyuin). bup Heda 6ekmop-
AGpHU Kjuuda  2pynnasaul - KOHYRIL {pURAU, SHU HUFUH=
OuHL monuw yeyn KHuuayeuuaapru Kemaa-gen Ky Ke=
par; (11- unama):

e S - - _ = —
a

(a+b)+c=a+(b+c)=

10 ynama. 11 uusya,
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B

Hc6ort. Bepnaran -c;, b, ¢ BeKTOpPJIAPHHHT GHPHH“;“
HUHT OXHDHHN HKKHHYMCHHHHT GOLIN, HKKHHYHCHHHHT ox;Tlg ;.
YUMHUHCHHHHT GOIM TYFPH KeJalHraH mmuﬁ )Kon.naug )1;,
Mu3. By Xonja BexkTopsiapHH KeTMa-KeT KYsMH3, Je
aliTHIa M.

— - = e — 6
i cax, Y40yp
Sumn AB = a, BC =_/3, CQ}- Lneiéenrlina E’.}.yc—5=
yak Komjacira xypa. AC= a+ b, AD=(a+)
= q +_b>+c Kean6 uukanu. Ulynra yxmaui, A
— - - = —- = = =3 :
§0 UG 4B+ BD — AD = o -+ (b O
2.2- Teopema (Ypun asvamTnpnm Konynw). Hkkua

5 60F-

6a b eexkmoprune durunducu Kjuayeuuiap ”mp’mfﬁeza i

ALK OMAC, ABHU KGLuayeuuap tf PRUHL QAMAUMUD

gcacuda durundu tazapuation. >

Jica

Uc6or. Arap sexropnapman Gupn HOJb ng(-rolpl) GZpaﬁ:

6y Teopema Vs-Yauman pablan. Bynja HKKH XOJHH K

MHU3.

—

1) afirafimk, aBab BEKTOp/Iap KOJLIHEAp (i):'nMaag{.
Bonnna y3apo mapansen 6yamaran [AB), AB =a, [BC
BC =b xecManapuu ampatum  MyMmknn (12- gnsva). Arap

AABC nu A ABCD napajsesorpaMMra TYJAupcaK, HKKH BeKs
TOP HHFHHIHCHHUHT Tabpuura Kypa:

AB+4BC=AC; AD + AC = AC=>
—> 4B + BC = AC + Te.
By renrnnxnay

- - - —
a+ b=0b +a

Kennb uukamu;

G .
2) aiiraitiik, o pa -l; BEKTOpJap 3apo KoJumineap 6ya-
cuit. By Xonna [AB] pa [BC) KecMaJlapHuur yuJapu OYIMHII

e

B b C:/

St

N 12- wnana, 13- unana,
@



A, B, C nykranap Gnp trpu unsnkna éramn. (AB) T¥epu uH-
3UKKA TerHIIHn Gymuaxau D wygrann odqaitank (13- ynava):
D¢ (AB) By Xonpa Kyiinnarn MyHocabat/apHH €3a OJ1aMH3:
— —- — — — —_— —_
AB + BC = AC, AC = AD 4-DC = DC + AD, DC =
— —_ — — — == e
= DB ++ BC = BC + DB, AD = AB + BD = BD + AB
Bua MyHocabaTanapaH KYHHZArHHW TOMaMi3:
AC = (BC + DB )+(BD »;—Ab’) BC+(DB+BD)
+AB=BC+AB; a+b= b+ a

Bekrtop.ap anreﬁpacma BEKTOpPJIapHH aifHpHII aMaJi Xam
KHpHTH/Iran. BeKTopaapHu- ailnpuin aMai BeKTOPJapHH KYIIHLI
avMaaura Teckapi aMasl cn(paTn:m KHPHTHJIAAH.

25-ranpug. a0 b eeKmopaaprune atupsact 0ed uIJH-

datt x seKkmopea atimuiaduKL, YHu b eexmopea Kyuzanoa a a sex-
=
mop xocua 6jaadu, fBHU qeap X GeKMOP YuyH Yuidy
et s
x +b=a
— — —
Myrocabam g “puHAu 6yjaca, y xoada x _ekmop a 6a b eex-
mopaaprune aldupsact aeuu 1a0u \auaa % = a—b0e6 ésunadu.

Arap «kamatoBum» 2 Ba @it HAYyBUH» b BekTopJap Oe-
puiaca, y XoJua ywby

nMyHocaGaTHu _KauoaT/auTIpyBul X BeKTop zouM MaB)KyA.
14 - ynzmana He = % A — a, AB =b. Hemak a— b auup-
Ma  PEKTODHII WH3MIN_ YuyH Gup HyKTagau 4HKYBUH 2 Ba b

BEKTOpIapHH ym3no, b BEeKTOPHHHT  yuHAaH a BEKTOPHHHT
yunra OopyBun BeKTOpHH umu3ull Kudos (14- unama).

P
f e
/Q/ 5 \*\
~N
o \\
O o =0
¢
14- un3va, 15- un3wva,



Ulynnait KuvnG, BekTopJapuin afinpuul amaJi XamMa Bal
s

Mablora sra.
ABCD napannenorpamvaa AB = a sa AD="!

Macamanap
A
BekTopaapun - AC ra BD pextopaap opxann u¢pogananr (15- anava).
E‘HH-U B\hTOpl'lpllll KVIpm pa aflupHul Komjajapira acocas: d-

i
i b— AC b T ﬂ— BD. By Tenramknapuu KyluaMp3 Ba afmupayis:
- 7 +BD
= —

- — — —

4 Olb— AC - BD = ;

=7 Aoil
2

(&
—_ =
2 a= AC— BD—=—>

4 -a B 2, ABC y4byptak Gepuazat. Yut
3 _DE  ypma 4usuru _yuGypuaKnise o
cuea napaaser éa yiune apiuuea mes
SKaQHUHU ucéum/la/-te (16- 4H3Ma).
=
, DI

16- un3ama.
Mc6orT. Bepuaran 2 ABCna AB= a AC# b ne6 0JamH3
- =
Touomapu a pa b Bextopaapian  MO0pd
Begropsiapuu  Kywnuw TabpHHT

ypra unsHHI YTKa3aMu3.
Gyaran NapaenOrpANHI Acail M3,
- -

K)pa
—
T i N e
2 2
>—l 7; 1 ==
a4 i G
e ——?b: 2.

AADE =>DE= AE—AD =
£
[AB[.

Bynpau
IDL] = ]u[ =

Ilynpaii kw0, | DE| ~| ABJ Huxosir, yuGy DE = L 4B mynoca

Gar DE Ba AH BEKTODJAPHHHT KoJnueap 3KaHHHH Glm,mpd,m,
11- §. Bexropuu conra kynaiimupui

2.6-Tab P_”j]’- a sexmopnunz ) € R conea rkynadmmacu

e wyndatl b eexmepea  adimupaduru, 6 y eexmop yuiby

wapmaapii KAHoamaanmu pagu:
]) A~ 0 Oyiranja

~ =

|b] = %]a|

- -
blla }

—r

bita
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2) A <<0 G¥yaranga

3) A = 0 Oyaranga
— — —_ - —_

(b=%a= a-N)<=>(|b]=]a|-[r]=0).

By Xommapnan Gupmaun HKKH-

Tacu 17- yn3mana KypeaTuarai.  Asg 4

A a BextopHHHT TabpHH-
2

lan Xap Kanjaail a BEKTOp YuYH 1%(, : io,/,Q
(—1) a Bextop a BexTOpra Y B

Kapama-kapiui 6§arad BeKTop- A<0
ra Teur, SbHH

a) 0—)

=
2.3-teopema. Aeap a {Tniisn

e
ea b eexmopaap ko aauneap 64-
b, a0 Gjaca, y xoada R xaguxuil conrap mijniamuda
- -_
wyndatl K20Ha 1 conHw monuur mymxurxu, yuda b=>Aa
Otjaadu.
— —_ = —_ ¥

Hcb6or. AB =a, CD =b p1e6 GenrunaiiMus. Dynna
—_— —_—
| AB|#0, uynku a<=0. Arap C = D Gyuca, 6y xosna [CD]
KeCMaminr ysywanru Hoara renr Gysamu. Bymma A HuHr
L =0 xuiimatn omnuagu. C =D 6yncnu. Kyinparn Xonnap
Gy MyMKHH:

a) |AB] Ba [CD] Kecmanapuunr iiyHanuumviapy Oup X1
6§ nranja
S GDl

8 -
[AB]

6) [AB] Ba [CD] xecMajapHunr fiynajnumiapi Kapama-
Kapum Gyaranja :

T

|cD|
[ AB|
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Dyaapian A HuHr TaH/JaHrad KuiiMaTH YuyH
— —_= —_ —
CD =MB—>b=X\ a.
MYHOCa0aTHH XOCHA KHJHW MYMKHH. :
24-Teopema. Bexmopni coHea Kynalmupuul epynr
—
aaul KoHyruza Gylcynadu, soHll UXMUEPUL a 6eKkmop 6a
— —_ =
muépuil xagusuii p, q consap yuyn plga)=q(pa)=(p;
MmeHeauKap Gpura.
S i o ¢
Hcb6or. Afitaiimk, as= 0, p>0, ¢>0 6)’”“@;
i
X0lJa a BexkTopun ¢ ra kymafitipnG, Xocus1 GyJ/raHqa B
TOpHH p ra k{naiitupamus. Xocua Gyuran p (g a) BEKTOPHEE
> o = o
“HYHANUIE @ BekTOp iiyHammuy Ouiad Gup XuJa Gyviam, uii
—_
KH B, ; 4 ir /3 YHJIHI
P Ba q connap mycGar. p(ga) BeKTOPHHHT Y3}

P:q-la| ra tenr. [ymmur yuyn p(ga)= (pg)a Gyl
e Ba g Xap xua wmopaau G6yvsca, y Xoaxa p Ba q cor
J1apra. KynmafTpumnan Xocusa GjiraH BeKTOPHHHT HyHATHL

@ BEKTOPHHHT iijnaumiira Kapama-kapun GY.u0, GapHOi
P(@a) Bektopumr yayuanrn | pg|-|a| ra Tenr Gy/iaiu. 11l
HHHT YYYH p(a) = (pg) @ tenrsuk ypanam GyaBepaji.

Arap p Ba g manguii 6juca, y Xonna a Bextopun p B
9 ra Kynaiitnpuminan XocuJ G§aras BeKTOPHHHI iiyHaJ

S

Gapu6up a BEKTOp HyHasuwn Gujan Oup XuJa Gyjaji Ba TeO

PEMAUUHT Tacuuxn pmau Gjnamn. Arap p =0 éxu g=
i

o pol
6yaca, ki a =0 6juca, y Xoaja TeopeMaHHHI TACAIF
U o — 3 - —_

AHa ypuHIM Gynamy, uynkn Gy Xoaga p(qa) = (pg) a =0.
g 25 Teopema. Bexmopuuw conea Kynatimupuul CoRA
Kynatumyseuuea nucGaman makcusom Konyuuea GiiicyHadl

AOHIL Uxmuiput p, q connap ea a eexmop yuyn
- — —_
(P+qa=patqu
Mmereuk ypunay.,
5t - -
HcGor. Xakukaran, o - 0, p Ba g cowaap GHp Xu
HIOPATH GYiica, pa. oo s o
A Oynca, pa, qa pa (p - g) a rextopaapmmr iiynas
am : s 2 i
M Gup Xun 6¥mapn. Bysman TallKAPH, Pa Ba §a BEKTOp-
Ja , . - =5
PHHHT y3ymankaapn moc papinugna |p]-|a| Ba ]‘/I'f”lM'”ﬁ'
6



—_ - g
nopnapra TeHr 6yanb, pa --qga BEKTOPHHHI Y3YHJHIH Ky-
fiHjarua aHuKJ/JaHajH:

lpl-17|+lq!'!?fl=[l pl+1q]1Tal.

Iemax, pa -+ qa Ba (p +q)a BEKTOPJIAPHIHT  y3YHJHK-
Japi Xam, fiynammmnapn Xam Oup Xma sxkan. Arap p Ba g
COHJIap KapaMa-Kapilil HLIopas 6yaica, anukauK yuyn p=>0,

9<<0 5W1C1, Yy Xoma pa +qa BEKTOPHIHT Y3YHJTH (p—
—lql) |a[ =(p+9q) [al 6yaam. lIuqum BEKTOPHHHT i1y~

Hazaum p—|[q[>0 G6yaranaa a BeKTOPHHHT i§HAJHLIH 6u-
Jan Gup  XuJa, —|q|<0 Gyaranja yHra KapaMa-KapliH
6yaa.

Arap p Ba ¢ manduii 6y7ca, y Xonna pa Ba qa BEKTOp-

> JIapHuHr fiynamimiapn Gup Xua 6yml6 a BeKTOPHHHT iiyHa-

MLNCaKapama-Kapum Gyiagi. Vit BeKTOPHHHE ySYH-
mrn (p|+[gl)|a] ra renr Gyaamn. Asmo p<0, 9<<0

6yaran yuayn (| pl| +|q| }al =D )|al. Byngan

—[—(p+qa=(p+g) a—pa+qa
2.6- TeopeMa. Hxmuipud ) con 6a uxmuépuil a, b 8eK-
mopaap yuys

Nl D e b
meHeati [JPUHAL.
Hcbor. Ae==0 ékn a=0

S e
(b= 0) Oyaranza Teopema-
Huur neoti pasan: MceGort-
HiH A=5=0 Gyaran xoama Kypa-
MH3. Ih\m xoa. Oy MyM=-

Kni: 1) a B bnemop'lap KOJI-

Janieap; 2) a Ba b BEKTOpJIap
KoJunieap smac. MyJoXasa- 18- uiyaa,
napmit A >0 yuyn oG Gepa-
M3 (A<C0 Gyaranga ncGot ulynra yXwam 6y.na;ux)
-
. b
1) xomn kypamus. Bynza b= pa Ba p= I—_,l—’ €k p=
|a

| b ] 5 -~ = - —
= ————~ Gynam. Ulynnur yuyn A(@a+b) =A(@+pa) =

lal
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<> ¢ - o
=A(l +p) a xemu6 umgamn. By aBBairu Teopemara Kif
TYFPH. : ¥
OHIH 2) XOJHH Kypaiuuk. _:<Vq6fyprﬁx Kolzacirar  Kif
@+ b iwFnHmmmg acaitmix, 0A =a, A[i_:b_?)“mcu_ri (IE
unama). A >0 6yurann caGadm A (a -+ b) =Ac = 0B, Bk
TOPHHHT OXHpH Gyaram B; myxra [OB) Hypra TerHuli. 3}11
wy nykra opxami (0AB) texucmikaa (AB) TYrpH uHSiKis
napanies TYFPH 4YH3HK YyTKasub, YHHHT [0A) Hyp Ona
KeCHIIran HyKtacuuu A, OuJan Ge riiaiiux. OAB Ba 04,5,
YuOypuak/IapHUHT Y XIAL/IHriAaH

7“:[031]:]0/1,]= | 418y ]
[0B[ ~ |o04] | AB]
Gyﬁapnan sca O_Zl=7»—a>, ,Zl+ = ﬁ keant ulirganu._{\m.\m

‘?31 =071 Sie Al_g’l. Hemak, A (Z—I‘ [;))= =)a+hb

12- §. Yuzugau OOFJIMK Ba HH3UKJH IPKJIH BEKTODJ1ap

o g

2.7-ravpud. Aeap Gepusean a 6a b sexmopiap W{h
Kamuda 6ummacu Hondan papiau wyHdail Ay, he (b1 2o €

= — e = 3

CORAap maexcyd Giyacaku, ywby hya + A, b =0 meneik

¥ o g Y .

Yputau Ogaca, a, b eexmopaap uusiga OOF ALK ()eu_ti/uz(?u,

Y i
a2ap Gyndai Ly, )., cousap macrcyd Gyanaca, a 6a b dek:
mopaap uusuran spiau dediuiadu.

M”fo‘"' Konanneap pexropaap wnsngan Gormmganp. .\',nl\',m(a_ffﬂ,

7 i —_ = =

2B b BekTopnap KolauHeap Gyacuu. Y xoaua a |[[b=-a —:7.’0:
s iIOp _

= 8 —A0=0 Ofnagn. Arap A, =1, hy=—A gecax, M@+

ot
+A b =0 xeaus YHKanH,

—- = —-
28-Ttavpug Azap Gepurzan yuma a, b ea ¢ cexmop:
2ap yuyn gamda Gummacy rnoadan apae wyndan hy, Ay
A (M ER) conaap masxcyd Giacau, Yoy

>

Ma+a, b4 2 =0

3 bR R 3
Menequ gpunan Gjaca a, b ey ¢ GeRMIPALP UG UL DIF-

AUK Oeltuaadu, ake yoada Gekmopaap HUIUKAL,  IPRAL
elltradu. ;

4 Yayman, UHSNRJI GOFIHKK TyillyHUACHHI /1 TA BEKTOp
YUYH Xam wmynpaii KHPHTH/IA 111,
48



Mucoa. ¥3apo koaamseapaapn Gy.aMaram KOMIJaHap BeKTOp1ap
UH3HKAH GORTHKAMP.
—_ =

e

Xagugaran, g, b pa ¢ BekTOpAap KommaaHap GYaramd yuyH yJaap

Oup Texmeamkia €raaM. Yaapun napaiiea KyuupnG, Gowsapunn GHD
— —_

HyKTara keartupavu3. duyr @ sa b pexropaaphu myHjai A, Ba Ay con-
—
Jlapra Kynaitriupavuaki, HaTHxKajga fuFHHAN BEKTOp ¢ BeKTOpra xo.vlﬁw
~ — — —_
Heap G¥aamu, swii Ay a + Ay b = Ay'c. Bynnan Ay’ = — Ag fecax, Ay a +
== —= - = S —_ = =

i
+h 04 hge = 0 xean6 wmgagn. By sca tavpup Oyiuua a, b, ¢
BeKTOPJAPHIHE UiI3HKIN GORTIKINTHIN alriaTaii.,

o Ouan GasoHuHr YaIvaMaAmIury Ba GasuCH TYLIYHYaJapHra
TYXTaJlaMHs.

2.9-ravpud. Aeap V mijnian yiyn Kyiudaeu wapm-
aap Oaxcapuaca, y wusuaw Haso, daeseHmAGPL sca €eKmop-
aap 0ed amanadu : ¥

1) V mynaamnune uxmuépui ukku x 6a y siemenmuea
yaaprune turunducu 0e6 amanraduean X -+ Yy AeMeHMHU MOC
Reamupyeuu Kyuuwe amaat Oepurear;

2) V. mynaiamuune X iesmenmu 6a o COH Y4YH X HUHE
0. ea Kiynatimsacw 0e6 amanraduean aX 31eMEHMHU MOC Kea-
mupysul coHea Kynaumupuul amaau Oepusea;

3) V. mynaamnnune uxmuépui x, Yy 6a z saemenmiapu ea
uxmuépul o. 6a P conaap yuyn Kyiudaeu akcuomarap ypun-
Al 3 2

1°. x4+ y=y+ x.

2°. (x+ g +z=x4++2-

3°. Ulyndatt 0 saesenm maexcydku, V nuxe xap oup
anesernmu yuyn x - 0 = x meneaux Gascapuradu.:

47 Xap Gup x saesenm yuyn wynoail — X 9AeMeHM MaB-
seyosu, x + (— x) = 0 Gyaadu.

5°. (a0 + P) ¥ = ax + Px.

6° a(x + y) =ax+ ay.

T2 o () ==etf) %

8°. l.x = x, saovnu uxmuépull x asemenmuune 1 ea Ki-

nadmaacu x 2a mene.
Auan pasonunr youasmmwursnd taspudaamra yramus. R
Xaguguit consap tynaamu, Vo sca Bektop (haso GYJICHH.
2.10- raspud. Aeap V ¢pasonune uxmuéputl uKKu 9ae-

> —_ - —
Menmu gaapo koaauneap Giaca, asiu a=Ab (a €V, beV)
Gijaca, V Oup gawosan (gawasaw) uusugau  (6exkmop) aso
detitaadu.
Jlenva, Gup $wwonan BexTop (asoHmHr sieMenTH GYJaram
BEKTOpP TYFPH 4U3HKKa napajien Oynamu.
2.11-ravpud. Aeap Oup awosaw V, exmop ¢hazoda
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—r e

(e20)€Vy, a€Vy, a =Ae

= 3
Myrocabam fypunaw Gyaca, y xo0ada e cexmop oup (e

sekmop asonunz 6asucy detiusadi ea {e} Kiypunuda G
eunanadu. :
2.12-ranvpug. Azap V ¢pazoea meeuiss Oyrcak §
—_ = —

; "
kandaii yuma a, b, ¢ cexmop tcom/z/zaﬂa? égﬂgn,éel;zu A,;
yawosau  exnop paso Oedunadu. (Yuu V, e
MuU3).

Hemak, nxkn Yauop/mi  BeKTOp (pasoHuHT  SJIEMEHTId]
KoMnsianap Gyaanu. . ]

2.13- Tabpud. Azap uxkw ijauosau 'V, eexmop asw

= —- = = - 5 e 2 1192 0
(e, # 0, e, 5= 0) €V,, a€V,, ;= Meg Ay e, M M#* 0f

—_ —
j i crmema
MyHocabam  ypunau 6gaca, {e;, €} aexmopngpa cucm
UKKU [jAa40821 8eKMOP (hasonun2 Gaﬁzcu detitradlL.
-

= CTODJIz 3l
(2.2) mynocaGataa a Bextop e, e, BeK Fol’fml?””:g;r‘glw
T xoMGunaumsackiay u6opar 6y.sayy, Goukaua
— —

— : 2 Uil Pl
(2.2) mynocabar a uumr e, Ba e, exTopiap Oyiinua ¢
Atacu peiwnanu. - 7

2.14-ravpud. Aeap V pasoea meeutal uy/z«?{}fi f‘”’:
HUSUKAL SpKAW 6ekmop cucmesacd Maexcyo Gyicis %M{;Ia
14031 eekmop ¢haso Oeliupadu. (yuu V, ned GeJruia
Uly 6uiran bupea azap 4

G ) e R A 2

Myrocabam Ay, hy, Ay nune 22 422+ 22 5= 0 Kuilnamaapud

- — o -
basxcapusca, y xoada {e,, e, eg} cucmema Yyt jjauoeau  6ek
mop thasonune basucu detiunadi.

A
2.7-teopeMa. Vs pasoda xap gandati a gexmop w3l
AL SPKAL yuma 6exmopHune A20HA UUBLKAL  KOMOUHALUACH
Oar’ ubopamoup.
Tk rting y 31K KJI BeK
Hce6or. e,_,»\ez, €y BEKTOpJIap y3apo YH3NKJI 3D

e
Topaap 6yan6, a dasouimr HXTHEPHIT BekTopH GYJICHH. a Bek
e R SR _

TOpHHHT ey, e,, g, BEKTOPJIAPHHHT YH3HKJIH KOMOHHAIHSACH/aH
Hbopar GYJIHIIHKY, BHK Sy |-

A o 57 2 2

a=Aie, + My + Ayey, M2+ 40 (2.3
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fiiiManunr  TYFpuanrusn neGot stamus. CyHrpa Gy éhAnama-
HHH I AroHaJIrMuN Kypcatamus.

(2.3) éitavanu GeBocuTa reoMeTpHK scawl Hysw GHJIAH
ucGoTsiam MyMKkHH. DBus Gynra Tyxraimaivu3. duaun  (2.3)
HUHT  sroHaquriin  kypeatamud. (A, Ay, Ag) # (Ay, Agy Ay
YuyH sina ywoly

- I—+ I—) '—'b
!
a= )\.1 ey -+ ;».2 621—)\. 263

&itnava Maskyn Gyvicud, Ae6 Kapaitiuk. PaBIIaHKH,

- — - P et ’+
: Aiey + Ayey + hgey = ey 4 Aje, + A58
éxH

R i e —_
P —2)es + (g — 1) e, + (A —Ay)e, =0
- - -
MyHOcaatra sramus. DHIH ey, €,, €, HHHT UH3HKIH SPKJIH-
aurgnan Ay—A; =0, A,—A, =0, A,—A; = O TeHruKIap Ke-
a6 ynkanu. Bynnan ;
,
A=A A=Ay, A=A

Bius TeopemaHi yu YauoBaH ($aso SjAeMEHT]ApPH YYYH HC-
Gornamik. Ternumi TeopeMa HKKH YJIYOBIH, yMYyMaH, HXTHE-
puit 22 YuiyoBan (aso 3JeMEHTJapH YdyH XaM TYEpH.

Arap Texucimkia éku (asoma Gupop 6asnc TaHJIAaHTaH
Gyaca, y xoama Tekncamkzari (8kum  asomaru) Xap Gnp
BeKTOpra  TyJa aHHKJaHran TapTHGAanrai - (HOMepJaH-
ran) comnap xydri (8KH TapTH6JAHTaH COHJMAP  YUJHTH)
MOC KeaTHpWIami, Oy COHJap BeKTOpHHHT Gasuc GYiiiua
Eiivaciiiir - KosdpuIenTaapian  uGopar 6yaamm. be-

- — —_ -

sy -
puaran {e;, e,} Gasncaa a=Aje; - Aye, BEKTOPHH aHHK-
kS “ et i - - - —
JoBun Ay, A, connap, {ey, e,, e} 6asucaa a = Ae;+ Ay +-Aqes
17 ,
BEKTOPHH TYJa aHuKJOBUM Ag, Ay, Ay COHJAD @  6eKMOPHUHE
meet Al Gaaucoaed KOMNOHeHmMAapu JAeiniafu.
13- §. Aekapr KoopiauHatajap cucTemMacu

1°. Tyepu uuznkpary iiyHammuw, MycGar fijuanuum TaH=

na6 osuran [ TVEpH uusnK g ne6 artananu. YKuunr iiyHa-

JMWGHE 0JaTAa CTpedka 6uiad kypcatnaanu (19- unama), 6V

crpedkannnr fiynammm [ TYE-

pn unsugiari  MycGar iiyna-
-

JNLIHI AHIKJOBUN /11 BEKTOP L4 Dy
fiynamun 6naan Gup X G- 0
Jlaj. 19- un3na,
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W§nanmui yxarn  mycGar iiynanuu GHian GHp Xud 6

=i
rail Xavjia yayujurd Gupra TeHr GyJjran (abHH lef =1
BeKTOD yKHUKe opmu (Gasuck) nekinnann.

Arap TyFpu unsukna xoopdunamanrap Goww 1e6 atanyp
O nykra, myc6at fiymajnui Ba y3yHJIHK OGHPJHTH Taild
oJauuran 6yJca, y Xoaga TyFpu uusinkia Jexapm Koopo
Hamanap cucmesacy Gepuaran jefingaim. :

Arap Yknma Gupop Gasuc Tamsamran Gyuaca, y Xoa4a ¥
Jary Xap Gup Bektopra TyJa auHKJaHran OWTTa Cot X
KeJITHpUIaAH Ba Gy coH BexTopHuHI Oasuc Oyiinya CHIML
CHHHHT Kodphuunentuaan udopat Oyaaill.

o " == 2 -

! yxra érran OM pextop wy yxia Tamanrad e 0

31C  OuMan Koaumpeap Gysiamn. BexTopJiapiliir KOJIIIHE
Oyauw wapTugan (20- unsma)

0M = %o (2

MyHocaGaTHH &3a o Jamus. (2.4) marum x conum 0AaTAd 0.

-

6eKMOPHUHe Koopdunamacy neimaami. Arap x COH oM B

TOPHHHT KoopAmmaTacu 6fJica, yumir M (x) kypuiniiar i
e

BU ¥ con OM BEKTODHHHT  KOOpAHHaTacu jerain MabHoi

& M) M) |

i
g L 3

/] :
20- un3nma. 21- ynaria.
anrJaTag, wy Guian Gupra x com M mysTanuir KOOp
HaTaci jleran MabHomm XaMm anraataii.

» 2.8-reopema. ¥, Krune uxmuépud ucke M(x,) Ba M,(x
ysmact yeyn yuby meneaur  gpunan Gjaadu  (21- qnsNg

M, M| = [xy— . (@5

E Liycpgo 1. Xakuxaran XaM, BekTopJapHil Kyili KoHiacl
p—— s —
OM; + MM, = OM,.

Bynpan

—_— — —
MM, = OM, — OM,.
ey “>
Ara M= Ay =
ap OM, = X,e,0/1, = Xie sxannun 9LTIOOpPra 0.caK,
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/Wf/\?z = (X, — x;) e éxu ]/\4_1/\42 |= |y %, |-|e] = |xa—x|

¢opmyaara sra Gyaamus.

(2.5) opmysia Guvian ammiJanran |X,—Xy| Mugaop Mi(x,)
6a M,(x,) Hykmanap opacudaeu macopa jeiuafn BA YHH
d Ounan OeJirHJaHajH, SBHH

d= lxz—xxlj
2°, BexTopHunr yKparu npoekuusicH
2.15-tamp ncp.—A—lé pekTOpHHHT [ yKdaeu npoekyusacu Oet,

twyndaii A\B, eekmoprune yayHaueuea aimuaadusu, yuoa

Ay ea By moc pasuwda A éa B Hygmansaprune | gxdacu
y ¢ —_— -

opmoeonan npoexusaapu 6iaub, 6y ysynaux AB, ea e eek
mopaaprure dijnaruwisrape 6up xua 6ijreanda Mmycoam utic-
pa Guaan, axc x0a0a sanul uwopa Gusan oauradw (22
4H3Ma). s ;

—_— —

AB pextoprunr [ yxnarn npoekuuscunn np,AB CHMBOJH
Gunan Gearmaiivus. Tawpnd Gyiiuua

24T
np AB = 4 |4,Bj],
] o / :
By rappudnan AB BekTop VKKa mnepneHAukyasp Gyarania-
rHHA YHHID  OPCEKIHSCH HOJITa TEHD JleraH XyJjcca Kesmno
ynkan. (2.4) ¢opamy.ara xypa

AB, = xe 2.6)

& =x
ne6 ¢2a onamn3. By Tenrymkmaru x cod AB BeKTOPHHHT Mpo-
eKLHSACHAHDP, SADHH

o5
x=np, AB.
%
/
A I
o 4 I -
£ : . l' t __OE_,___L__—;\————'»“‘"(
a A B,
)
22- un3ma. 23- un3ma.
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Bexmoprunz {jxdazu npoekyusact xoccanapl

1. Bexmopaap durunducurure Gupop {rdaru npoeKyus
Kyuuaysd eekmopaaprune uly GxOaer npoexyuarapu UiFUA
ducuea meHe, AwBHU

mp@a+btc+.. .—.L?i):np,a-{——r;p,b-—%;),c{—. . .+p,d @1

Uc6or. MaoBorhu nkku BekTOp YuyH Ke/ITHPaMu3, bl
= == - S
np,(@ + b) = np,a 4 np,b 2.8

3KaHHHH HCGOT- 3TAMU3. Arap a= ZB, b = BC GyJCHH A&

. S _
cak, y Xomna a 4 b= AC 6ysiann (23- ynsva.)
23- uuamManan, (2.6) nu spTHOOpPra OJICaK,
—_— ey e e
AB; = xie, B,C, =x,e, ACi=x,
~ — =3 - -
m €3a odawvu3. Byuma x, =np,a, x,=mpp, ¥, = npa +b)
e
DHAU X; = X; + X, Skanuun Kypcaramus. PaBianki, Xs€=
Foemat. S P Ld - -
=npiA,Cy = AB, + B,C,= xe -+ x,e = (x; -+ x,) e. Llyna
KuamG, (2.8) Qopmyaa HCOI
(B STILIIL
Kyunaysuniap COHH HK

KHTaldd OpTHK OY.irania Xa
HCGOT 1Iylra yXiuaii 0JHO0 00

L

4 4 7 - 2. Berxmoprtine (0//; Kl
N natimsacunune npo.¥quac
24- wiaya, MLy 8eKMOp npoeKyuACiHU g
conea  Kynaimmacueq  MeHe,

ABHUL

b —

np,(ha) =2 np,a, A+ 0. 2.9

”/‘i 63061:. Al?= W= A= Ao 6yicnn ne6 (apas KHJaif-
ak. A, 2 HyKranapuunr [ yiparn npoekinsaapu Ay, By, G
oyacut (24-uusva). [AA,], "[BB,), [CC,] xecnanap yaapo

niapasies, WYHAHT yyyy Arf;l :;E'IBL' (2.6)  dopmyaara
Kypa
S “» -

S5 AlBl = Xé; A_l(;‘

AbHH X = 0P,@, X, = np (h.a) pe6 Gearuaaca

=S
= X1¢,
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- — —_— e =
xe = A,C, = AA,B; = Axe) = (Ax)e,

GyHzan sca x; = Ax kean6 unKaad. Xocca HCOOT STHIIU.
3. Tene eexmoparapHuHe Oumma YxkKka npoexyusrapl
aapo menzdup.
Mc6oTu paBuwan Gysirann yuyH YHra TyXTajMaiiMH3.
4. Bexmopuune yKOaeu npoekyuaclHuxe —Kammaaueu
Wy 8eKMOp Y3y AUSUHU GeKMOp 6a YKHUHE mycbam dyHa-

auw opacudaeu ¢ OGypiak KOCUHYCU2a Kynadmamacuea mere,
ABHU

an;: il cosp. (2.10)

McGor. Afiraitmk, A€l AB—a AE——e, B, 'nyxrta B
HUHT [ §Knarn npoexmmscy 6yJ1c1m AB BeKTOp OunaH K

25- yu3ma, 26- unama,

opacujaari G\pum\ \’Tl\llp 6yf1ca (25- ynama), npoeKIHsA Tab-
pudura xipa np, AB= + 14. B] Gynaau. ABB; yuGypyakiaH -
|ABll = i/lB;cos Q= [a]cos @, SBHH ~
np ,Z= \:;[ oS Q.

Arap @ Gypuak ytmac Gysica (26- unama), y Xoaga

np,AB = — [AC). @.11)
26- unsmanary ABC yuGypuakiaH i

— < < :

|AC] =|a] cos ¢, (2.12)
Gy epaa ¢’ = m— ¢. Bynaan

cos @' = —cos . (2.13)
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(2.11)—(2.13) ¢opmynanapaan usmanran (2.10) dopmyaa
a6 unKamu.

3°. BexTophumr koopamHaTasapu. Arap TeKHCJHKIA
(asona) xoopaunaranap Gown xeG aTanyBuH HYKTa, !
NepreHjinKy.Isp TYFpH uHBHKJIap, yJapia MycOar iiyHa
XaMja ysymamx Gupamrn (ymywman aiitranja, Xap Oup i
JHWAATH YKAa Xap XuJ) Tanjanran Gyuica, mexticaurda (i

300a) [exapm roopduramansap cucmenacy Gepuirai e
; Jaju. YKJaap Moc  paBl

) b
abecyuccarap  YKU, OPOuHG

M= A 2ap gxu (annankaranap Yii),
L joputiaann. Terdman YK

1] Koopdurama yKarapu Jiefiina

g {'J' @apa3 srailanK,  TEKHCK
2 I JlekapT KOOpJHHATaJap CHC
) Maci Gepusran GyJcHH (y

o5 A, Y Knuckaua x0y cieTeMa ne6 X
IOpUTHJIa/H) Ba @ BEKTOP k

27-un3va, ; opaunataiap Comm O HYK]

o JaH ynKKaH GyJiciH (27- 4naM

- 2.16- Tavpud. a eekmoprune x0y cucmenadazl Ko
Quramanapu 0e6 yuure Koopdurama ykaapudazu 11POCKYY
aapiea edmuradu, Ay

—_ —
X =1p,.a, y=10p,,a
Tawpugra kjpa x a
pa x, y conmap a BekTopHHHT XOy cricTeMajal

KOOP/IHHATANAPHAND; X COHHH @ BEKTODHHHT abeyuccactt, Y i
aca yHHHT opﬂuuamfuu ne6  aranamn. Koop aunarasiapi ¥,
Jial noopar BeKTOp ¢ = {y,y} cumBosu Gujan GeJrijiaHail
éD”dCsTogSa (%vgfé ;ucremaaa) @ BeKTOPHHHT KOOpP/HHATA/IAPH YHI
: {Japujiary npoexuussapi cugarnjia ta
L p pu cudaruaa TabpudJiaHag
% - — —-
. ¥=10p,, a, y=1p,, a, z=np,a.
oopJHHaTall g i
pAHIATANAP CHCTEMACHHH OyHjan OyéH KoopjHHATa VK-
JapHAari e, ey, ¢, Oupank BekTopJap OHJaH KypcaraMus,

neplﬁxl*‘:;;z“f;;n;; 23eZ n(gﬂopnapnuur HXTHEPHI 2ydTH  Y3apC
J Yau0, yJAapHUHT  Y3YHJIHKJAP]

1 : Jaapu 0

Gyvica (i l(".{ = ]EF =5 ) ; o
| 2| = [es] = e, = 1), y Xoama asona ey, ey, 6
peKkTopJapian  uoopar G6a: Y
% J! a3lc 0pmonopsararean Oasuc Reiys
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D ——
Arap a =0A BexTOp KoopauHaTamap GoummAaH uHKHG,
YHHHT KoOpAuHaranapn X,y Gyica, A HyKTaHiHr KoopAHHa-

Tanapi XaMm wy comjapaan nGopar Gyaagn. By pasinan. OA

BeKTop A HyKTaHuHr pajiuyc-Bektopu Aeitnaazn. Lynaail Ku-

6, A myKTaHuHr TYFpH 0 Yypyak/H CHCTeMajarH KOOpAHHA-

Tanapu wy HyKTa paduyc-ecKmopunue KOOpAHHATANapHra
- — -

5
TEHrAHp. a = OA BekTOpHH YKJapiaru ey, e, OHPJHK BEK-
TOPJIAPHUHT [iyHaJuLIapH Gyitnya @i MyMKHH:

- —  ——

a=04= OA,—]—OA.

Ammo OAI——,wl, OA,—J&,, Gynna A,, A, nap A nyxTa-
HUHT cHCTeMa yl\ﬂapn,!laru npoel(ullilﬂaplmup Iemak,

e xel-i- ye2=> a={x 4}
Mynra yxwam, dasona (28- unama)

oM =_:z=;el-{—y:2 + ze,=> oM = {x,y,2}.

=
By epna x com OM Bekrop-
HHHT OHPHHYH KOOpAHHATACH,
Y COH HKKHIUH KOOpANHATACH,
Z COH YYHHYHl KOOpJAMHATacH
XucoGnanaan. Anabuéria onat-
Ja Moc pasnwja - abeyucca,
opduxama, annaukama Tep-
MHHJApH HILJIaTHAALH,
BexTopnap yernpa Gaxa-
pHJajiran  amajsiapHi - yJaaps

" HHHI'  KoopJHHAaTamapH ycTHAa 28- unana,

66‘/1(31)11.'18,’1”1‘311 amaJiiapra
anMamTHpHLI IMKOHHSTHHH GepyBun Gabsu TEOpeMaliapHH
KeJaTHpaMus.

2.8-teopema. Arap xOy cucmesada a= {xuy1}, b=

— —
= {%,, Yo} Oyaca, a-+b={x,+ %, y+ Y5} 642a0u (29-
y13Ma).
HcGor. Teopemann HCGOT/IALI YUyH HKKH BEKTOP HHFHH-=
JUCHHIHT NPOEKILHACH XAKHAArH XoccajaH (oiifajaHaMus:
S — —_ —r
% =1po(a +b) = npy,a + mpg b= %; + %

= II])OU((T b !)7)1:7 np(,-,;:x - Ilpol;z =Yy + Y.



fOxoprnaru Teopemara kypa e {x, — x3,41—1s),
YYHKH Z-}-(—.I-;) Je0 é3cak, Teopema HaTHzKacuiaH (oHia
JIaHHII MYMKHH.

By regpema yu yawosin Ba HXTHEpHA n yayoBAH (a3
YUYH XaM YpHHJIH.

2.9-teopema. Azap xOy cucmeuaaa a BeKMOpPHUN2

Koopduramanapu {x, y} Gijaca, a BCKIMOPHILHE ULy CUCMENa:
daztt koopdunamanapu {Ax, hy} Gjaadu (30- wusma).

29- un3ma, 30 1mama.

3 — -
HMc6or. Xaknkartan, g pa Aa BeKTOp/ap NpOEKLHAE:
PHHHHT Xoccachra Kypa:

np, (A E; = Anp,, =7 %,
1np,, (ha) = lnpoyc; = MAy.

Hemax, ha= {i.x, Ay}
2.10- 'reopema Aeap x0y

cucmesada AB eeKkmop 6o~
nune  Koopdunamanapu {¥y, Yi}
6a OXupuHuHe /\onpr}uuama/m-

pu {x,, Y,} 6yaca, AB GeKmop-
HUuKE Koopouramanapu {xX,—%,
Yy — Y1} Oyradu (31- wusma),
Aol

LIRS

31- ynama, AB = {x,—x,, 4, — 1}
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Hc6or. 3l-umsvara kypa —53 =_5A -+ AB. bynnat
AB = OB — 0A. 2.8- Teopemara kipa

AB = {x,—x1, Yo—:}
27- unavmara [Iudarop TeopeMacHHH KY.1.1a6,

b =VFTs (2.14)

S
(dopmynara sra 6ymaavus. 28- umaManan O.Vl paauyc-B2KTOp-
HHHT Y3YHAHCH Y4yH ymoy

b =l0M=VE T2 +2 @.15)
dopmysara sravus. OpTonopmatanraH Gasucaarh

— 3 — - —_ -

a={xy, Y, 2} =a=x.e; + 4,8 + 21
— — —_ - -
b= {xy, 4, 2} =b = x., + Yo, + 2

- 226y

BeKTOpJap YuyH KyAuzars (opMy.satapHH XaM XOCHT KHIHII
MYMKH:L:
sro=s
+o={t+% ity antz)=>atb=

-

= (%, + x3) e, + (41 +yo)es + (20 +22)ey,

e g LS
a—b={t,—x, ys—th n—2}=>a—b=
—_ — —

= (v, — x)ey + (Wa—yy)es + (221
Aa = {Axy, Myp, Az} = ha =

= (hx)er + (g e, + (2 ey

14- §. Mxkn sykra opacuparn macopa. Kecmann Oepuarat
nuchataa 6Fanu

a) Mkku nygra opacujark macoda. Pasola Hk-
Kuta nxiuépuit A(xy, 4y, 2,) Ba B(X,, Yy 2,) HyKTa Gepui-
rau Gyscun. By mykramap opacHjard MacopadH TOMHLI ou-
gan wyeyanauamus.  A,B mykrajapui Koopjuuaranap GOl
O nyxra Owian TyrawTHpHG, Oy HYKTaJlapHHHL DajHyC-BEK-
Topaapunu scaiimus. Mananaétrad Macoparu d(A,B) GuaaH

Ge/iruaiMus, ALHU 153[ = d(AT,E). By xoaza AB = O—E —0A.
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OA BaOB pasnyc-BeK TOpIapHIHT KOOPAHHaTAIapH MOC paBHiY
— —> =

0A = {x, y1,2:}, OB = {xs, Yy, 2,) C¥rann yuyn ABec
— — -

TODHUHT TYFpH Gypuakau (e;, e,, e;) Gasucra HucbaTal ki

OpAMHaTaJlapH KyHuaaruya GyJaiu: .

AB = Ut — %1, Yo— Y1» 22—21} = AB
= (X— XJ);: + (Y, — yy)es + (22 — 21)es

duan (2.15) dopmysanu KyaanHo,

|AB| =V/ (6 — % + Wb+ G20

HIl XOCHJ KHJaMiu3. IZE[ sca A Ba B uyKrTajap Opacidmi
d(A,B) macopa 6yarann yuyn

d(A,B) =V (t;— %* + Wa— 40" + (@& — 2% |

Arap Texicankna mkknta  A(Xy, yy), Bxe,y.) HYKTa G
pujiran GyJsica, yJaap opacniarn macopa

9.16)

d(A,B) = V (2% + b))’ @1
(opmyna Gunan anukmanagn. Yun HCGOT, STHILAA (2.14) dop-
MyJara acocJsiaHuaanH.

0) xecManu Gepmnaranm mucGarna Gyaull Ma
Casacura ryxranaiank. Ay, y;, z,) pa B(Xy, Y2l
HyKTasap (azofgaru HKkura HUXTHEPHI Xap Xuja HYKTa 6y
CHH. C}"nrpa C nykra (AB) TYFpH YHZHKHUHT HXTHEPHIT HYK
Tac”__?)’ﬂcml. Arap C nykra AB kecma nuujpa érca, y X0l

—
Aa AC Ba CB koinmpeap Bektopaap GMp X/ [iyHasTal.
[y vuur yuyn

=Y —

io=cB : @.17)

TeHrJiikAa C HykTa [AB] KecMaHMHT HUKH HYyKTacH 6y.ca,
A> 0, C nykra [AB] KecMauunr TamiKu HyKTacH Gyaca,
A<< 0 6§nanu.

AL xecmann Gepusran nmcGatia Gy MacaaacH Ky
Aarmva  Kyimnagn: A(x, vy, 2,), B(x., y.,2,) nyKrajgap Ba h
COH Oepuuran. (AB) tyrpu unsniaa érysun sa (2.17') Tenr-
J;‘P:jlléﬂ KaHoatviaHTHpyByn C HYKTAHHHI KOOpJHHATa/Idapi T0-

HH, 2
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Papuwanku, (2.17) naun |A—C] = [A| IC—EI, Gynnan
' IACI
|BC|

Illysnr yuyn 6us gapaérran mMacama (AB) Tyrpu unsikjia
¢1u6, [AB] kecmann A >0 Gyaranza nukapupan, A<<O Gi-
raufa Tawxapunan A Huc6araa 6ysiyBun C HYKTaHHHT Koop-
AHHATANAPHHHE TONHIIAAH HGOPATANP.

Kafix xunamuskn, A= — 1 6ynaan, uynka C nyxrta [AB]
l(C\lallal[ Tamxgapuna (A<O érca, y Xxoaja Xap ACHM

|/1C|>|CH| ékn MC[ <|CB| 631~ 1.

C uygranuur Jlekapt KoopauHartaJapuun {x, Y, 2} Gu-
JaH Gearmiaiving. Y  Xoana (2.17) TeHrJIMKKa Kypa ywoy
TCHTJIHK/AAD CHCTEMACHHH XOCHJ KHIaMH3:

XY— X = Ax,—X), Y—Y1=Mys—y), 2— 2,=h(z,—2).
hs=—1 3sgrannuu Xucobra onH6, C HYKTAaHHHT KOOpANia-

Tanapu yuyn OyHjaH Kyiiigarid dQopmyJanapuu Xocua Ku-
JaMu3:

= =[] (2.18)

x4 X, oD + My, gl + Azy

e/ 142 F TR )
Arap A = | Gyuaca, (2.19) mam ym6y c¢opmyaanapra sra 6y-
JIAMH3.

X =
Y

B) y Y= 2 y 2
By Gepuiran kKecMa ypracHHMHT KoOpAHHAaTanapuun Ge-
paau. Arap [AB] KecMa TekHcaHKAa Gepwiran Gyaca, yHH
A uncGatia 6ymmu [hopmynanapu
” X+ hxy Yy A Mo
X= y Y=
142 144
KYpununa, uuxost, [AB] kecMa TYFpH umsukia Gepivira
G¥aca, termunn Qopmyaa

X1+ Xa 1+ Ya St ";32. (2.20)

e - Axy
142

KYpuHBLIA Gy a.
C HYKTaHHHT pa,qu)'c-nek'ropu yuyH (2.19) nan xyiiuaars

7» —_—
oc»ﬁom T 0B (2.21)

(opmysa Kkenmb umMKaH,



o

SHIM Kyliuzaru Macaia GuiaH ILIyFyJnaHaMmu3: Gepars
A%y, Yy, 2)) Ba B (x,, yp, 2,) HYKTAJapra MoC paBHLIAA Ml
1M, Maccaiap KoHnawThpuiran Gyacun (paBiiaHkH, fmy =,
My =0, m? + m} +0). By maccanap cucTeMacHIHHI OFUPAi
Mapgasi C HMHT KOOpAMHATaJapH TONHJCHH. A

Qusnkajan Mawvaymku, C nykra [AB] xecma HYHIA €Te
An Ba Oy KecMaHH y3yHJIHKJApH ~KecMa yuJapnra oiial.
THPWITAH Macca/japra TecKapH [pONopLHOHA KecMalapr
axpatain, sbuu ywey m,|AC| = m,|CB| renraux ypHidL

AC| 2
A= llC_BI Aecak, GyHaH A = l'"—’l’ Keau6 unkanu. LIyat
ny %
yuyH (2.19) dopmynanapra xypa usnamaérran C HYKTa Ko-
OpPAHHATA/Nap¥ YuyH Kyl{iHiarH

5 = Xy + Xy myyy + meYs 7= 2yt Ma?y
=L e ST 2 =
my + my my + i, my + My

hopMyanapra sra 6yanma. [(2.21) ra §xwam, 6y Xoatal
HYKTAHHHT PajHyC-BeKTOpH Y4yH
My

0C = —"1— 04 + 0B

my + my my + 1y

dopmyaa kennG uukain (32- yusma).

Arap m; Ba m, maccanap TYFpH uM3HK EKH TEKHC/THKL
MKolfislalran  G6yvica, IOKOpHAard MyJoXaszaaapuuur Xycycl

2 - Xoamra sra OyJanus.

{ Auan A(xy, vy, Z1), Bl
Yoy 25), ClXy, Yy 2,) HYKTATEP
Gepuiray O6ysiub, YyJapra /iy
m,, m, Mmaccajap zKoiiJawri:
puaran 6ysicun, 6ynna my >0,
my =0,m, =0,m? 3 mi 0.
By maccajaap  cHCTeMack:
HHHT OFHPJIHK MapKa3HHH ToNa:
mu3. Dusukanan .\I.’l‘b.’lyMKll,ﬁy
Macasland HKKM GocKHYha Xal
K MymgmninOaaun - A B
B myKTajapra oiiiamTHpii:
raH my Ba m, MaccaJap OFHPJHK Mapkadu M, HHHT Koopai:
HaTaNapuHH, cyurpa M, pa C HyKTaJapra »KofiJallTHPHITaH
Maccasap CHCTEeMaCHHHHI OFHPJMK MapKasuiM TonuJaad. As-
BaJITH Macastajia kypuaraniiek, M; nygra yuyn

32- yuana,

My Xy = myx, Yy + myy, 5 my2y 4 Mgy
M=o e ) P e
e my 4 my o my +nmy My my + my
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dopnynanapra sramus. PaBuanki, M; Ba C HyKTanapra :of-

JlaLLlTHpmlraH my -+ my Ba m, Maccajap CHCTEMACH YyyH A=

= + 6ynaau. Mynuur yuyn M, Ba C myxkranap 6¥iinua
my+-my

KYyHHJaruJiapHH TONAMH3:

my
T - mytmy £ _ MiXy + maXe + maXy
s my + my + myg
mqy-t-m,
= MYy = Maljq == Malig B myzy4-mqeze+msyz,
o my4mg+my; M my 4 my+my

M nyKTaHHHT palHyC-BeKTOPH YuyH Kyiiujaruya GyJuiuinra
HINOHY XOCHJ KHIHUI KHIHH 3Mac:

OM=

my A

m,
0A+
my + my+mg my+ my+ my

0B+ml+m.. +m OC

.5- §. Texkncaukpa Kyt KoopauHATasNap CHCTEMAcH

Texncankaa 6upop O nykrann Ba Gown wy O HyKTaza
6ynran kysraamac ! uypun osamus. Tekucamkia nxrneprm

M uyxra onu6, yHu O GWIaH TYTalITHPAMH3. p=|OM| neb

Gearunaiiiuk. OM Bektop Ouaan [ myp (iyHanTHpHAraH HYp)
opacujaary GypuyaknH ¢ HeiiyIHK. DHAH M HyKTa ¢ Ba p MHK-
AOpaap opKaln sroHa ycya 6unaH amukaanagu. IOkopuparh
fcamap - Guykapuaranga  mekucauxda Kymb xkoopduramanap
cucmexsacu OGepusean neiwmann. Yuga ¢ kymb 6ypuau, P
HyKmanue paduycd, 0 kyt6, (0, ) Hykmanune Kymb KO-
opduramaaapu nelfiuiand. I“Iyﬂamlpmrau 1 nyp Kymo6 yu
JAeHIJIa AN,

Kyt6 cncremacina ¢ Gypuak [ Hypaan (Ky16 y}gmnmr)
YHHIT MycOaT ii{'na/HIIHaH COAT CTPE/IKACHra TecKapH iyua -
JHIa  XicoGmamagn. p =0 - y
6yaransia ¢ uiur KHimMaTH 61p f S
KHiMaT/n aunkaanmaiini. Xar- | MpY)
To p¥0 OGyaranjaa XaMm IIyH-

nait. Xaxukaran, arap (p, ) i
O6uaan  annkaanran  HyKTanu iy
o/MHCa, Xyjaam my Hykrta (p, !
¢ - 2kn), kE€Z OGuaan  Xam s
annkanajn. By Xosar XarTo N X

Kyn TexlupHiLIapaa Kyaaii- : .
JIHKKa onub xenaiu. By Ky16 33- unana.
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cuctemacuHunr JlekapT cHCTeMacHAaH YCTYHJ/IHTHHH 1o

STalHu.
Arap TexuCJHKAa KOOpAHHATasNap GOLIH x\:”yrﬁ 6 usiaH, 46
muecanap YKMHMAT MycGaT KHCMH 3ca KyTO YKH Gina ye
Ma-yer Tymamuran [lekapt KoopAHHATAJIAp CHCTEMAcH KHpi
miaca (33- unsma),y -Xoaga M mykramuar (¥, y) IekapT K
opaHHaTATapH 11y HyKTaHHHT (0, ) KyTO KOOpPAHHATAN
opxanu Kyimgaru Qopmysanap ouian HpoLaIaHaLH:

x=pcos®, y=psing.

V3 wapGatnza p Ba ¢ qap x Ba y opkaan 0 <@ < 2n Gjn
ranja Gup KuilMaT/i TOMNHJaj:

S e X
Rl coso = @2

; y y
———= @ —arctg =,
sin @ e P £
Kymé koopduramanap cucmemacuda Aoy, P
Hykmanap Gepunear Gyaca, 6y Hyxmaaap opactt
sacopa Kytindaeuda anuksanadu:
d(A,B) = V' 0} + p;—201.0; cOS(P2 — P1)-
Arap yu6ypuaknusr yuwiapuzan Gupi KyT0 Gomiia 6y-
6, Kosran ukku yun Alpy, @), Blp,, ¢,) vyxraniapia 6y.-
ca, OAB yuGypuaknmur io3u Kyingarn dopuy.sia Guaan o
JajaHann:

) B2 B(p,,7)
Jaew d(AB)

@)

1 -
Spaos = 5 0160 sin(g, — q1)- (2.24)
By copmysann 6ns kyfintarniapra acccsannG €31uk: TpHro:
HOMETpHANAH MaBJAYMKH, arap yubypuaKHHHI TOMOHJAPIHAAR
GupH a, wkkuHuucH b pa Gysiap opachiard Oypuak ¢ 0§ca,

1 : =
YHHHT 10311 S = =0 bsing Qopuyna Ouaan  Xucobaanain.

Bus 6y epra a =p;; b=p; ¢ = ¢,— @, 1l KaGya Kua-
JHK.

I 5m)
nconusap. 1. Bepuaran . —|ra B — | nygrana -
M piliiiBer 4 2,]2 B ]'1" v opa
\ S 3
CHAArH Maco(panu Tomiur.
Euwm. A sa B nyranap opacuparn sacothany tomum  yuyn (2.23)
Qopyynanan  ¢ofinananamus. A sa B HyKTanapuuar  KoopamiaTanapira
EL 5
KapaG P1=2, [ =l—"' ps = 15 Py = 1—2- ae6 Gearuwaain MyMKHH, Suan
2

(2.23) ra xypa Tonamna:
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d(4,B)= ] 441—2-2-1-cos (%‘%): V5—4cos %z:
= ]/5 TS % =V/3. Hemax, d=)3.

2. Kym6 roopdunamanap cucmesacuda ABC yq6ypuaxﬂuné yurapu

Gepuaean:
T 5 7
A(s; —-.), B(B;—”),c(s;—” ;
12 6 6

By yubypuaknune smynmasas IKAHURL UCGOMAGH2.
Eunw. ABC yuGypuakHHHT MyHTasaM SKaHHHH KypcaThul YuyH

YHIHD TOMOMapH Y3YINK/AapHEN Tonamua. (2.23) gopmyaara kypa:
A= V 64 + 25— 80 cos( 2 _ 531) —Y19=1.
d(B,C) = ]/ 64 4- 9 — 48 cos (‘Z_'[ —%’): V 73 — 48 cos (— g.)=
= Vm-qs-% =148=1,

d(C, A) = ]' // 9549 — 30cos(g—— 7—“)= 34—30cos(—%’-')=

6

:E"/:;:—;(—_;——)=VI§=7I

Wlysnaii knang, d(A,B) = d(B,C) = d(C,A) = 7, Devak o ABC mynrasam.

16- §. Bexrtopaap ycThjaa Has0aTjarH amajiap

1°. Bexropaaphn ckansp Kynairupuw. Bektopsap ycTH-
Ja Xosupua Oazkapiirad KV, aifinpuil, BeKTODHH €O“Ta
Kynaiitupiin  avaanapn wusukau asaasnap AeHnyno, BEKTOp-
Jdap yeruja Oyiijail amagnap Oakapuil HaTHKacHja siHa BEK-
TOpJaap xocua GyJauu.
e i R v -~ L
2.17-ravpud. Hrxku aeabeexmoprune ckaaap kynaum-
Macu 0e6, Gy eexmopaap Y3YHAUKAQPUHURZ Yaap opacudazu
Oypuar rocunycu Ouaan Kynadmaaciea meHe 6ijrear coHaa
aiimuaadu va (a b) éxu a- b Guaan Gerewaaradu.
Tabpudra xipa
T —_— —_ =
(a, b) = a-b=a| |b| cosq. (2.25)
Crazsip  x{naiiTvMa TYWYHUaCHHHHT MaHOaH MeXaHHKajup.
— - .
XaKknkartan, arap @ 0301 BeKTOp KYHHJraH HYKTACH b Bek-
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T GOWMJAH OXHPHIa CH/KYBUH KYUHH TacBIpIA
sapran A uw ymly TEeHrVIHK OHJIaH aHHKJaHA!

—

A= Ia/-[?] cos @.
ip_c;'l? KynaiTMaHu ]ET-[ET cos @  KypHHHUIAd
l_b)f COS ¢ = np- b Hasapra OJICaK,
ab=— I—a-[)np:l?
mCOS Pi= Ilp,;’c? HI Hasapra oJicak,
o
W Kuiamus. Jlemak,

Sl = — — —- (2
a-b=|a| np>b = |bjnpya-
: ; |
% hopmy.Tazap ypHHIH. 53;?/,
. N alTranja, zqqcu BEKr/mp
' \\ ckaarap Kynaimaact _/” .
'/(} X bupunune  Y3yrauel J[;ll}é
e N 6unan uxkunducunune 1y
=\ nop dijranuuudazt. NPoe
- a cu  Kgnaimaacuea  Meke |
s 4H3Ma).
i Arap ukki BeKTOp 0P
T
e y / op!
YPUAK 5 ra tenr Gyuca, yaap opmozoras 6eKIMOP
.

AP Kynaiimmany e 6up kamop sue codda xocear|
ULPaMY 3.

=
"Teopeva. dagp g . b — 0 6yaca, y yoadaa
ap opmozona Ogaadu.

S T BekTopaapaan  Xeu GysMaranja
 TEHD OYuca, YHH HKKHHuucHra rnepricHJukyJasap i
1 MYMKIIH, uyni; o,y BEKTOPHIHIT {THasnm il
P 0y BEKTOpAap nan Gupopracn xam noara tenr O

b= Mynoca6aray Tabpu() Gyitnya Kyiinjari i
6 unga

a0, b
08 (== ()= b n s _C;_L-Z.
2

COS(p:O



2.12-reopema. Xap KauOal 6exkmopHuUHZ WY GeKMmop-
HUHe Yauea cxkaafp xynadmsacy Gy 6eKMOPHUHZ Y3YHAUSU
Keadpamuea meuz, ABHY

—_ = —_
a-a=|af.
o e v
MCGOT. ®apaz xuiaimik, a0 Gyacud. By Xoaaa

cos(a, )— 1. [Mynuur yuyn
Tog= Ial la[ cos a, Ia|z
2.13-teopema. Craasp ;\ynaumma Ypur arsatumupuu
— —_—
KoHyHuea Gyticynadu, SoHy uxmucpull ukki a 6a b éexmop
Yuyu
—_ - = =
a-b=b-a
MyHocabam punal.
Hc6ort. By TeopeMannnr uc6oTH CKanap KynaiT™Ma TabpH-
GunaH GeBocuta KeJHG WKaj. E
2.14- reopeMa. Ckaagp kynadmma CKaaap Kynaumys-
quea Hucbama epynna/zatu I\‘OH_I/Hllda 6yjticyHadu, ABHU

(7a b=a- (kb)-?»a IJ)
MyHocabamaap tpurad.

HcGor. Altraitmik, i = O b= "0 5a (a b) ¢  GyJIcHH.
1) >0 6§acun. PaBuJam\n

-

A (a b) == ‘al [b[ cosp = [h a[ Ibl cos @ = (b a) b,
h(a - b) =1 a]- ]bl Cos @ = |a] [A b[cos Q= a (?» b);
2) <0 Gyscun. By Xoaga 20 BEKTODHHHT  {iyHaIHLIN

T
b Bektopunur iivnannmmra (35-
ul3Ma) Kapama-Kapiun OyJiaai.
Wlysunr yuyn

35- un3ma. 36- unama:
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@-(4B) = [a]-[WBlcos @, 1) = 1| Tal [¥ cos (180° +9)=

= —Mla| [bf(—cos g) =2 (a-b).

—_ = —_ - X <
(ha)-b=A(a-b) Tenrauk XaM myHra yXiall HCGOTIAE

=3 > —
ScxatnG yramuskm, arap b’ = — b Gyica, a - b'=_:’(a~
s s — = 0
65’/‘,13}_1”, arap b'=—0b, a =—a 06yica, a b= ﬂ'bﬁ)-

mi. Byaapminr ncdomn tabpupaan OeocnTa KelHo HiKE

2.15- Teopema. Ckaaap Kynatmaia rgyjuuwea ””Cﬁ_'fmf
makeusmom KoHyHueq Gyicyradu, Aol uXmMUEpUl yumas,
L

€a C 6eKMOP Yuyn Yyuidy meHeaux Ypurat:
—_ —_— — e e X,
(@+b)-c=a-c+0b-c.

- = - \

Hc6ort. a, b, ¢ BekTOpIapHHHT Gomnapnm_ibﬁugop 0_:1)

& - = 7

Tara KedTHpaiiank (36- wyzvia). OA = a, 0B = b, 0C =01

Gearunaitmus. A ABC un ABCD napaJiiesorpammra Ty

Mi3. DJleMeHTap MaTeMatikajaH Mab/ayM OyJras ymby My

cabaTHH €3aMu3: :

—~ — — —
2BAP + 9|BCJ = [BDJ* + [CAP.
T T - - =
Bywta BA=a—b, B0 —¢—a, BD =a +c— 2b, CA:

= @ — C 3KaHHHH Xucobra oJcax,
SR - — al = — — L
2(a—b)* 4 2(c — b)* = [(a + ¢) — 20]* + (a—¢)?
EKH
< R = - = LU — — - = :
9" —4(a - B) + 2B% + 9F _4(c- b + 20° = a* + 2@ 0) 1
Bs > e s L -
T —4(a+c) - b4 46* +-a*—2(a- c) 4 ¢*
mMyHocabat Xocuia Gyiagn. Bynin cojjatamTipio naJaHaénd
TEHIVIHKKA 3ra GyJamus.

2. Cxaastp xynaiirmanuur Jexapt KoopaunartaJap
cucremMacuaaru qgopmysuacu

-
2.16-teopenma. Lekapm KoopIUHaMAaap cucmemacudd a=

s

= {x, v 2} Bab={x,, y, 2} eexmopaap Gepurcat Gji

ca, OY GeKkmopaapnune craaap rynatimaact YAQPHUKZ M0

K0OPOURAIMAIRPU Kinaiimsuanapi-un? Gurtnducuza menz, Ask
ol

a-b= X)Xy -+ Y1l + 212 sz
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Aeap = {Xh Ul}» b{xzn yz} 6.17/1(:”1
—_ — ¢
a-b=xyx,+ Y,4s '
OyJaai.
7 & “s Sl
Hcdor. HMebor kumin yuyn a Ba b BeKTOpPJApHHHT CKa-
asp kynafimyacH Tabpuduian Qoii tananamps:
e = = = s
b —(vie e z,(’.) (.\',,e1 i Yl
\1/(l (’)4—\'2( ") + 41X
: = e
T2 (p - ey) -2y % ((‘ e ) 4+ 2,05 eco ey) + 212,(e5" €y)-

|
_ = —

Byuna e,, ¢, na e, {3apo oprorona’ opriap Gyirann ydyH
SN — - - — = —bA—-h
(e, €;) = ey €3) = (e4-04) = |e)[[es|cos(ey, &) =1,
—_— — - = - - —_ = —_ -
g2 21 = €y 00 TGy —1Bye By G I il

- s
=i22] leyf cos (e,, €)) =0
It VUVH IOKGPH/ArH TeHIVIHKAaH HafaaHrat ¢op-

- -
drpyyJam  a pa b DeKTOPAGPHEAT CKaaap K-
Kapaul Myvkmi. By Xonza xam ckaaap KY-
ipiHii OCOMTIK Guaan  HcOoTaaw MyvkuH. Bu3

naittvaci 7

naitt;Matiinur

GyHra 1yxi:
[y 6unan Tmpcm ncbor 6y.1aH.

B = {6, —2, 1} kyunyur A (3, 4, —2) nyKratau 18-

6 B4 —2, —3) ra curKHinga UA:K aprai HIIHHR XH-

pit
cobaar

= {Y, y, 2} BEKTODHIUI KOOPAMHATATAPHHI aHHK/aliMu3.
£= Yo Xy il iR e
pa B HyKTa’sapHuur KOOpJUIHATaJapHHu Kyiica
VAN [
=1, y=—2—4=—6, z=—3+2=—l.

Eunuw, /

hopuyas

Hevak, ABi= (1, —6, —1). F xyu Tavcupu octuaa Gaapuara Hu
Yruaran AB fiva Guaan Fkyudanr  crajasip ;\)neumacura Tenrnnru
F- AB ra Tenr. Mlynn xucoGaaiivma: F AB— (681

— ) = 6-1—2:(—6) + 1.(—1) = 17. Memax, A=

MabayM, HAH‘I Hl
-

— 2e, 1 c,) (r —6ey
e,

.=F‘.;|[

= 7.

E>;~. {x, y} BexTOpHHNTC Y3YHJIHIH KOOpJHHATalapAaa

ial o }/x'z—_i_y'f o (2.28)
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i
a = {v, §, z} BEKTOPHHHT Y3yH.HrH 5ca
— Lo o —_—
=x4 2 +2% ol =)V Etyrts (2
dopayaa Guaan Tomaai.
BekTopsiap opacuparn  Gypuek KcopanuaTasapH  OpKe
(Hexapr chcTemaciua), Abun cKanap KymaiTva TabpHpHra b
ke =
pa OCOHTHHa Tonuamu: a = {x;, y,}, b = {x,,y,} BeKTOp
r o —_ — %
YuyH ] r —b3 a.t X1%3 + 1Yz
s{a, AT e 2
- VX4 - V &+

a={x, 4,2}, b= {%s, Ys, 2.} BeKTOpJIap Y4yH

~ g Eb |
T L X1 Xo - Y1Us + 2125
cos(a, b)= = Lo @3

R 2 e VAT 22
[d-jol V A+t V g+t
dopamyianap §pHHI.

OghTia BeKTOPHHHT KOO
AuHAaTa YKJIapH {HJiaH Tailkl

Kiiaran o, P YiaKaap
HHHT  KOCHY fr
Haamupye' ; i
finann (7 ‘
=
a=1{ 1
37- unava, ;{z;ii?n”” P
K3
COS 0 = ———L_ |
V2 +y*a
[/ 2z 4
COSﬁz?j’—__, COS == (23]
Vaty+z VeEtyt e

Xaxukaran, wmacanam, coso yuyH (opmydaa Kyiinaar
ucOOT/IaHa /IH :

¢
X

=

= —
x=10p_, a= |afcosa; cOSe = —
Al 3 laf VeErygte

Bup/iiK BeKTOPHHHT koopamuaTaapH yHUHT {ijHAATHPYB
—

i KOCHHYCJIapHiaH nGopat, abun arap [a°|= 1 Gyuca, o'
= {cosa, cosf, cosy}.
(2.31) ra kjypa

€0s% 4~ cos?f 4- costy = 1 (2.32
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=

OpMYJTaHH XOCHI KHJHII MYMKIH, STbHI geKmopHuHe (itjHar-
mupyedu Kocurycaapi keadpamaapuruKe Aurunduct Gupaa
mexe. 2
3°. WKKH BEKTODPHHHT BEKTOP KynaiiTmacH. BeKTOp Kynait-
Ma Tabpu(UHH KHPHTHWIZAH aBBal, Gn3 yuTa Y3apo HOKOM-
IManap BEKTOP YW/INTHHMHT (asofa JKoiiawmmm Ondai GOF-
JuK Gyuran sapyp GMp TYLIYHYaHH KHDHTaMHS. [Lyun aiitn6
VTamuaKy, KeHMHIH NYHKTJapja IOpHTHJajuraH MyJoxXasanap

_akar yu yuuoBan asora jgonp Gyviamu.
— =

& 2
2.18-rabpud. Acap xomnaavap a, b Ba ¢ eeximopaap
—_
bowr ymymul HYKmMaea KeamupuszaHoar CijHe ¢ BeKMOPHUHE
Zs

oxupudan (yuudar) Kapasearda a éexmopdar b gexmopea Ka-
pab n da KUK b1 bypuarka Oypuut coam cmpeakacuea mec-

Kapu 6ijaca, 61/a b c yuauk §He yuaug, axc xoada Han
yuaur detiu2adu. llan CKU He YYAUKHU mauiKua smaduzar
yuaur mapmubaraqear ydaux 0ed ropumuradu.
bus {ur yumikaa @ou,la.rlaﬂamua
=

2.19-tabpud. a 6a ] 6eKIMOPAAPHUHZ  BEKMOP xynaum-

sacu 9e6 Kyludaet wapmaapru igaHoam/zaumupaauaau c 6ex-
mopea. aumu m()u

e
1) ¢ ek mop acab Bemnop rapea nepnenduxyaap (opmozonan);

lc[ ]a| |b[ sin a, b);

3) b ¢ 6eKmopaaprune mapmubaareat yuaueu yHa
I/‘MuI\Hlt matukua smadu (38- qns\la) (By mawspugoa a%O
b 7+ 0006 r/;apaa t\u/umaau) a ea b 6eKMopAapHUHE sercmop
l\Jllallln sact a X b éx [n, IJ] Kijpuruwida ¢3u. aa(?u Aaap a
8a b _GeKinopaap Koaauxeap Ggamaca, y x0a0a JC]—|a><b]

con aea b sekmopaapea acar-
2aH NAPaANeA02PAMMHUHE 103U~
ea mene Gtjaadu.

Xaknkarau, Makta reomer-‘

—

pHA  KypcCujan MabayMKH, a

Ba b BekTOpJapra sicanraH na-
paJLIeIor pamMMHITHT S 1081 YHIHT

TOMONJIAPH Y3YH/HIKJAAPHHH 111y
TOMOHJIAp opaciaari  Gypuak
cunyen Gmilag  KynaiiTvacnra
Teur. Iemak, 38- 1p3ma.
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—>- - - = > =
= |a|-|b] sin (a, b) = |ax b].

b BEKTOpJIap KOJIIHHeap GyJica, y XoJja|axb/=)

s o —_— =)

b) =0 éku m Ba sin (@, b) =0."

KymaiiTMa Kyiiijarn KouyH/apra GyiicyHaiu.
nop Kynaimmada Kynalimyseuiaiap GpHUHL QAN
YHUuHe uwiopacu tseapadt., AoHU

axXb=—{Xa.
Ta  Xaw, arap 7 Ba b pexropaap KomaHeap 6

maw. g pa b BeKTOpJap KOJIliHeap 3Mac Jeo gz
K. By X0aa HKKH_BEKTOPHHAT Bemop Kynailr:

&
1ura Kypa c1 =aX b xamza c, —h X a  Bexty
3YHJIHTH a pa b BeKTOpJiapra sicara mapajied
lo3nra TeHr GyJaraHH y4yH 6111) XHJI; aMMO 6‘1 Ba [
OHp- 5Hpnra Kapama-Kapiuy iiyHasiran. Jlemak,
a >< e ——(b 54 a).
nop  kynaimma cxkarap Kynadmysiuea Hucoanmy
L KOHYHUuea 6yticynadu, awsHU
= — — ot — —
a X (Ab) = (ha) X b= A(a X b).
CaHHHT HCGOTH BeKTop Kymafitma TabpuuuaH &
1146 YHKANH.
b eexmopaap durunducu Guian c ee/\ 1110 PHUH2 Bek:
maacu marxcusom Kornynuea Gydcyradu, AoHU
(a+b),<c=—a c+bxe

Tan Xaum, c HOJIb_BEKTOP 6ysca, Oy TCHIIHKHHHL
H: baBman. Supn c#0 ,rxcf rbapas KHJTaMH3. by
<| e ne6 ésmu MYMKIH. a, b pa cseKTopﬂapHﬂ
IYKtara xenrnpamus (39- unava) xanmaa e Ben’ropra
1p 6yaran T Texuc .mmm: VTKRaszamMu3. a, b Beke

'apanﬂenorpa\m qmnu, a -~ b frnnn Bemoplm

—-

i /(1 a Xamja a - b = 0D pexropnapupar T 16
'OCKLMSIVIADHIH OJTAN113;



89- gnama.

- — - - —_—
npra = 04, nPT(arl'b) = 0Dy

—_ —
0A, Ba 0D, Bextopaapuu O HyKTa atpoduja coat upen-
KacH HyHasinm éymma 90° ra 6ypa1\ms Ha'rﬂmana OA1 BeK:

Top T TeRuHCINKAArH OA BEKTOPHHHT, OD1 BEKTOp 3Ca OD2

BEKTODHINT BA3UATHHI OJHG, yJApHUHT Y3YHJHKJapu TEHT
6ymanu, sbHH

04, = |04}, 0D, = |0D4.

Arap 04 BeKTOp GuJlaH ? opacijiari GypuakHu ¢ Guiian Gell«
THJacax,
[t — —_— — i —
|04,] == [04,] = [04] cos (90° — ¢) = [0A] sin @ = & X &
Yy nepneHAHKYJsp XaKuAard Teopemara acocaH!
AOL, = 4,04 =5

[Tynnnr yuyi 01 BekTop 0A, OL; BexropJap TOKIICJIHI‘HT’a

—

nepreH MK yJsp Ba Ofl pan Kaparanja OA nan ¢ ra ityna-
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JWII COAT CTPeJKACHra Teckapu HyHauumza 6yaazd. LIyai
KHJIHO,

[lynra yxman,

AMMO un3Magan
—_— S—h e g
0D, = 0A, + A,D;
SKaHHHH Kypamus, AbHH
@+bhxe=axe+bxe
By tenramkmmur xap ukku tomomunu Jcf ra cxansp Kynaifi
pamua: i
@+ D) XT e=ax i e+oxTd e
éxn
@+bxc=axec

Lemax, xocea ne6or STHJAH.
lynra yxuam;

+b Xe.

X

—_ = e o S
cX(@+b=cxat+cxb
SKaHUHH XaM HCGOT KHIPLI KHIHH 2Mac. (oot
OHzu BEKTOp KynmadTmMaHHHT KOOp/IHHATA opnaga (k OP
AHHATANap opKaumn) EsuIMILIHHK Kypu6 yramus. ApBajo KOOP
& s : 9 MyHC
AHHATa YRJapuHuHr €, €y, €4 OPTJIAPH YUyH KYH1lard
cabataap ypuuin OyummmmHHg 3¢aaTHO Y TamMis:

o e —_ — — S -
e X e = 0, e; X €y =0y, e; =r—Eqy

e Xe, et e (23
€3}y =10, €y X &y = €y, = =—fg 4
T i e -

e; X ey =0, ey xde; =e,, e, X e, =—e.

e
aBa b BeKTopJ1ap ﬂcxapT [Koop;ummn.'mp cricTeMacnjia Moe
PaBhuna {x, = 4 21} Ba {%, Y, 2, KOOpAUHATAJApIA 34
Gyucuy, gpay i

74



~ - - — —
a={xy, y;, &} =a=xe + Y& + Sy
=4 = —

b= {5, Ya, Z}=>b=%.8; | 1:€s =2E5
e 11 ymaiirva yuyn - (opamyaa yngapaiiink. (2.33) Hn
xau;m BEKTOP KymailTvanmur XoccaJapHuu 39bTHOOpra omx6
TOMNAMH3:

- = - = -> -
a X b=xxey Xey) +ypxale, X ey) + 21 (93 Xel)+

— = — —_ -~ —_

Fxugaleres) Hyws (e X ) 4 2uthle, X ey) + X 2, @ X &) a7
ae 4
+Y12:(e; X '3:) 2,2y ("a X ey)

exn
S e — - = = —_
a X b= —yx,e, + 208, -+ X1Y:05 — 21Yaly — X12:85 + Y1261

Bup xun opTaapra sra 6§ara . KYuimi,BuuIapHH rpynnanat
S3anus: 3

Lo
axb= (1hz: — 210) 5’1—(\x2>_ X, ’l)er + (XY — Xalh) €3 =

1 1‘*’ e \1[_’ ||J1I"
"/) 3G 1 2, ,\,‘ X2 Us (2:39)

Bynn sma ymy KypHHHUIZQ E3HII MYMKHH:

- = =

S e, ey ey
aXb=% U 2zl (2.35)
.‘2 Yo 29

(2:35) dopmyaanan Kyituaarn HKKH TaCAUK Kenuo L

1. (MkKn BEKTOPHHIT KOATHieap Gy /IMIL LIapTH). a Ba b
GeKropaap Koaauneap Gyauuu  yuyn
— —- —-
aan=I0
Oyautue 3apyp ea emapau.
HcGorn papman.
—- —_
2. (yuGypuax to3miunr opuymach). a Ba b eekmopaapea
yubyprar scarean Gracu, y xoada 6y yuOypHaKHUHS 103U:

|-—+—»—>

15 ks = 1 e, ey ey
Sh= SaXb=7 mod X, Yy 2y .(236)
E z Xo Yp 2o

SRS
a Ba b pexkropaap xOy rtexuciaukia ¢rraH XyCYCHH XOJIHH
anoxuia TabKiAMab ¥ianus. By Xoaga z; =2z,=0 Ba
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1
S=—
2mod

¢opmyaara srammus.

1
fl le = 1o — gl @31

M cana. Yuaapun A(l, 2, 0), B(3, 0, —3), C(5, 2, 6) HyKméazr
Aa 6yaran yubypuak [03HHH XHCOOJIaHT. o z

Eunm. ABC yuGypuakuuur 103n AB Ba AC BekTOpJapAaH Ty3H:
TaH NMapajjeaorpamMM I03WHHHT APMHTa TEHT, ABHU

= >
Sapc= = |AB X AC[.

—_— —t A

AB pa AC BEKTOP/IapHUHT KOOpAHHATATaPHHH €3aMK3:
— — . - g
AB = 9¢, — %¢,— 3¢5, AC = 4e; - 6oy

o L
Suan AB Ba AC- pexTopiapumur BEKTOp KymailTyaciiu TOnaMH3:

— — =
— = 2y €y €3 — = =
ABX AC=|2 —2 —3|= 4(—3e, — Ge, -+ 2e3)-
4 0 6

By BEKTOPHUHP Y3yHAHIHHE XHCOGaiivuz:
= = > = [T T 6 9% — 98,
|AB % AC| =-4|—3e; — 6e, + 2| = 4)/3* + 67 + 2° =28
Hevaxk,

Sa e = ;* l273 X 7151 = 14 kB. Gupauk.

4°. Bextop kjnaiirvany mMexanukara TatouK Kuanw. a) Ky
MoseHmu. Q KatTHK kupcsm Gepmsirax 6yacuu Ba Oy 2KHCM:
HHHT GHTTa, Macanan, O HyKTacH XapakatJamaiizuran KH
MaXKaMJaanran 6juicun. Arap Q mucmuunr Gouuka P nyKrach:
ra £ Kyu Kyitnica, y Xona aitiaHTHpyBuM MOMEHT GKH KYd
MOMEHTH XocH/1 GYuianu. Mexannxaian Mabaym 6§ran Tabphd:
-ra Kypa Kyua moneuti (m pextop) ywly Qopmysaa Gy
TOIHIAJIH:

— = —ye — T
i S Gyana ri= 0P,
duun P uykrara uxxnra F, Ba F, kyu kyiinaras GyJIcHH
SR =
Ba Oy Kyuwjapuunr fivrinaucn F = Fy -+ F, 6Vacnn. Arap m,
S Ty et
my, My MOC pasumiza F, F,, F, Kyuaapuuur sovenrJia, u 6yi-
ca, y XoJja taGuuiikl, b

=5 —r

m=my -+ m,
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6Yamann. Xakukatan Xam,

— - = - — — — — e —_ —_
m=r X F=rX(F+F)=(XF)+({XF,)=m +my;
6) Tanrenuuaus Ba 6ypuax Tesnuk. Bupop P nykrta l TyFpH uH-
e
3uK atpoduiaa y3yHaumk Gyiimua ¥3rapmac o (f) TaHresiman
Te3NuK GuiaH aillaHMa Xapakat Kuiaérran 6YJacut (TaHreHin-

an rteanuk u({) BekTopiaaH HOGopar G6F.nu6, Gy BeKTOpP BaKT-

HHHT Xap Gup MOMeHTHAA P HyKTa TpaeKTopHscHra ypHHMA
L

6yitna6 fiy.anran, GusHuHr Xoama (|u(f)| = v, = const > 0):

ro = [F0)] sin (@, ()

— —

(6ynna o= 0 Bektop ! TyFpu umsuiza éranm). r, Mukaop P
HYKTaJaH uyu3uKkKaya Gyaradn macopa Gyarad yuyn ¢ BagTra
Ba O myxtauuur [ TYFpu umsHKJarH XosaTura GORIHMK GY.IMa-
ram myc6at yarapmaciup.

42
Ouan Kyiiuiary WAPTVIAPHIT KaHOATAHTHPAANTAH  © BK-

TOPHH Kapaiimuz: | ]w] ==
ro’

9) BagTHHAr -Xap Kaniail Mo-
=

MeHTHAa w, 7 ({), v (t) BEKTOpJap YHT YYIHKHH TAWKHT KH-
Jaj .

—_ ok ST
Xap kaujaii ¢ pa, Gymman Ttamxapy, u(f) BexTop O, r(f)
BEKTOpJIapra NepreHHKyJIsp Ba

o 70l = ol ) sin . 7)) = “ry =y = o)

6yuran yuyn

— -_— -
v () =0 Xr().
Ulyunaii Kuau, arap Xapakamvianaérras HYKTaHWHT TAHTCH-
LHAJT Te3JIHIH Y3YHJINK G)Imqa yarapmac Gyvica, HYKTaHHHD
l T\Fpu un3uK aTtpoduaa aitanva Xapakath [ fa éryBull ou-

Pop ® ¥arapmac BeKkTOp GuiaH TyJa XapakTepJaHaidu.
Tt o
© BEKTOP KapasaéTrad XapakaTHHHI Gypuak mesauet Aeui-
—_ =
Janu. Iy mapca myxumkn, [ VK atpobuia ©f Oy - .- ,0,

Gypuax Teanukiap OmlaH Ketma-kKet Gnp KaHua aiiiamya Xa-
pakar @umpnmm‘nm 6\nm _Y Xoana HATIKABHIL  Xapakat
—

Xam [ VK atpopuia o = cn, £+ ... 0, Teanukan ait-
JiaHMa XapakaT Gysiaj.



fOxopuznaru dopmysara kypa
n n

W) =oxrl)={Jo,| xrh= Do, x7l= 3 ul

=7 =1 i=1

Macana. B(l, 2, 3) nyxrara 1"— ey —“2&—;—363 Kyd Kyiiuara
By xyummmr 4 (3, 2, ——l) HyKTara HHCGaTdH MOMEHTH TOMILICHH.
—_

Eunw, AB sexropui annisaiiik: T ey A nywa
Ky#uaran F Kyususr MoMeHTH

= = =

B e 2, 3

my (—b) = ‘ZE X ?: Fx r F,
(4B), (4B), (4B),

Qopmyna Gunar Tomunazn. By dopmyaara acocaH KyfiHaaruHd TOMaM:

- - =

e ey € —- =
mA(Fsz‘ZE el s & 1%, — A5y
—20 4

b% Bex‘rop.napﬂuur apanaw kynaiitmacu. 2.20- Tabpid
a, 1_; c GeKInOP/lap mapmué.mﬂeaﬂ yu. zu:ummz apaiatil ki
natimmact 0eb, a b gexmop  Gurar c geKmopHUK2 cKas)
Kynaldmmacuza mene connu ailmuaadu 6a —(’ >4 b) c L'Ku [ﬂ.

—_— =
b] - ¢ xabu 6Geret1aradu.
Apanaul xynaiitmapuir MHKA0P HyKTan HazapjaH MabHo:
CHHM aHIVIall yuyH yHpjyr rco\xcran MAaBHOCHIH T eKIIHpaMI3,
b, ¢ BeKTOpJIap KOMIITaHap
6y,1\1(1ran BekTopJs1ap  OYJICHH,
SRR
aXb=d. pebd (’eﬂrn.nacax,
d BeKTOP MHKJIOPH @ "pa b ek
TopJliapJian - sicaJiran napae-
JI0rpavM _103Hra. Tenr (40- gn3-
ma)(@x b)- c==d-.c Gy.r ati
YUYH CKasasp 1<)nauma 'raﬁ-

pudura xjpa R [(/[ npd T

40- ynama.

_')-—> - -

AmMMO  TIpye = /i MuKROpHUIr  MOAyJH, ABin |/if con a. by

BEKTOPJIAPTa  sica/irail  napaJieslenine/innr  GaJan AHTHHN

aurJartazi (c Guaan d opachparu _yriup  Gypuak Gyﬂcal h
) Pl
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noc mmopa Gunan, yTmac 6ypqax 6ynca, Mm{yc HiIopa 61~
Jad osnHany). [yngait xuau6, g Icll npd :};[d' lz

Apanate kynatimasanure abeoaom Kulismamu wy a, b, s
6ekmopaapea fcanear napaanenentned Xajcmuea meHe, AvHU
—_ = =
V=[(aXb):c.
DHan apanam KynaiiTMaHHHT Gab3u xoccanapuun KeJITH-
pamns
. KijnatimsaOa ukku Kuuny 6eKmopHUure ypuxiapi aa-
,uazumupu.zca, apaiaud KynatmmanuHe UWopact MmecKkaruea
aanamadu, aoHu Kyldudazu meHeauKiap puHal:

@xb-c=—0bxa) v,

—_ = = B e
(@aXb)-c =—(axc)-b,
@xb ¢ =—0x0-a

By tenramkJapuunr Xap Gupn GeBocuTa apasaul KynafitmMa
Ta'bpmpu Ba [COMETPIK MabHOCHIAH ¢ofiranann6 ne6oTaHanu.
=

2. a, b, c 6eKMOPAapPHUHE YpUHAAPU «Qoupasuti yuxkada»
aimawimupuaca, apasaul  Kynatmama 13 Wwopacunu  yseap-
mupmaiou, SsHU Yuby meHeAUKAap PUHAL:

-

@xb) c=0xX0a=cxa- b

Xaknkaran Xam, Oy XoJja Xocma1 GyJaguraH BeKTopJiap
—_ = =

acociil cricTeMa BekTopJapu a, b, ¢ GniaH XamMa BakT Gup
Xui tapriGianran Gynann. Bynman 1oKopuzarn TeHIJIHKJAp-
HHHT Kesu0 uuKHIIMHE KYpHIL KHilHH 3Mac.

—_ = -

3. Aeap a, b, ¢ eexmoparapdan ucmanrean urxkumact 6up-
Oupuea mene éxu napaasea (koaauneap) OGijaca, YAaapHUHE
apasraut Kynatmaacu Hoa2a meHe 6faadu.

— — s

Xakuxarau Xau, a Ba b BexTopJap napases GYJICHH Aei-
JK. By Xoana b a, A0 neituw MyMKHi 62 | y7IapHHHE
BEKTOp. I\)I]dllT‘\lI]CH HOJra TeHr, sLHH @ >< b=1a X na=

= (_H Pt a) = 0 [lynuar yayn (a>< A a)- b= Ofyn_a’m{_.’
Arap c=M\a 6) aca, hymmarnra sramus: (a >< b)-c=

=CXa) b=@RaxXa) b=2 (a><a) =7 (0-b=0.
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- - - o i
4. Aeap a, b Ba ¢ eexmopaap §3apo  K0MNAGHAP ekl

aap Gyaca, yrapHure apa,wm icylzaum,uacu Hosrza Mmede.
Xakuxaran, 6y xonza a b T BeKTOpJ1ap GHp TeKHCil

Ia erazm Illymmr yuyH ax b BekTOp K§nafiTMa aHIK

uran d BEKTOp 2 Ba b BeKTOpJsap &TraH TEKHCJHKKA [t

NeHAHKYJAD, JeMax, c BeKTOpra nepnenmmymp n:}[{);li
JUKY 5D BEKTopJIapHIlHI‘ ckassp KymaitMmacH HoJra T

rHtaH d - ¢ = (a>< b) =0 xeqn6 unkami. Xocca Hco
STHIIH.

Wyson I TaKIAIAG JTaMuskiL, arap @x b) 5—0 oy
ax b=4d BEKTOp Gnan ¢ BeKTOp §3apo T nepreHauKYp 0
Jaju. A\moa/b BEeKTOp KymaiitMa a Bex'rgfra Xay,

BCKTODra XaM nepreHmuky./iap GyJrand yuyH a, b, ¢ BeKTO
Jap KoMILIanap BEKTOpAapAHD-

e

Wynnait kuau6, @, b, ¢ eexmopaapuiire KoMnaaHap 0
Autu yuyn Oy eerxmop. uzpaau mysusean uXMUEPUL aﬁagm
K Jnuummaﬂuﬁa Honea mene Oyaunu 3apyp 6a emapaudl

- Cransp, pekrop a apasaw kynaiirvasapHuir nglfl
MP" 1- Macana. Bepuaran ukkn Bektopra KomnJanap 0f:
rail BeKTOPHH amx/iai,

Eunm. Bepraran (kosHEAD 6y.r1\zardn) a Ea -E'BEKTOP

Jlapra homnnanap Gysiran Xap kanpait c BEKTOD a 82-5 BEf
TopJ1ap Gyiinya éitnnann, apun YJIADHHHD  YH3HKJH KOMOHH?
UHACHAAN HOOpaT Giamy:

=2 — -

E=hia-+hyb, M+ A3 =0.

~

Arap ” = {x, i} 7/HE ) ¢ = {x, y,) nccax, Wapm:
kjpa a6, ¢, Hemak, A = |1 Y
Sy,

~ () Ba

M Xy -2y gy =

Gup AKHHCIH Gy JMarag
sAroHa KHiMatn gy

2-Macauga,
0408, 06
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yunaru o, P, y Texuc Gypuak-
Japy Gepuaran (41-unama). Iy
O yygaH uHKYBYH JHAroHaJ-
HHHT  y3YHJIMTHHI  TONHII Ta-
a0 KHJHALM .

Euum. Macama maptiaa
2 - —_ =
kypcatnaran OA, OB, OC un
e =
a, b,c Ounan GearnjaiiMns.
Y Xouaja auaronans Guiam ycr-
e 4]- unava.
Ma-yer tymyBun R = 00, Bex-
TOp Kyiinaariya anmgnauamr

R=0A+BB,+0,B,=a+b+e.
By n(bonammr Xap HKKH TOMOHHHH KBEUlleTI'a l\yTapIIO (ﬂ'bHH
2

R-R ckansp KynafitMamn Kapa6) Kyluzarmum XOCHJ Ki-
JlaMu3: ;

R=a+b+c+2 @ H+2@9+2 b-9=
=a® + b* +¢* + 2ab cosy + 2ac cos P + 2bc cosa,
GyHaa cosz, cosf, COsy— ifyHaJITHPYBUH KOCHHYCJp.

B
c

42- ynava.

e
Iemax, juaronatunur ysynaurn |[R| yayn ym6y Qopmy-
Jlara sramms:

R =1 "a* 4+ b* + ¢* & 2ab cosy - 2ac cosP +- 2bc cosc.

3-M lacadna, O’ll? yu()) puakaa O yunjaaH unKyBUH 04 =
= q, \al - a, OB = b, \bl =D BeKTOp.1ap Gep riran. By yu-
Gypuaknunr Gapua saeMeHTJapH a Ba b pexTopIap Epaamiia
uponanancnn (42- ynama).

6 T. L. Woanen 8l :



Euum. a) AB TOMOHHHHT y3yHJHTH'
IA797=[7—5= V & +b62—2 (a-b)

~

6) OAB Gypuak KyHuparuya aHHKJaHaIu:
—_ = e =
=au(b=—n0) " af—a:+ b

cos (0AB) = A2 o ]/m'

o AHHK TaHAH

B) By yuGypuaguuur fosu S Kyiinjariya aHuK/aHaA
_—
1L o el 2p2 — (q - b)Y
Spoc =3 la X0 = V a2t —(@- b%

1) B yuman OA ToMowra Tymmpuiran f GanaHRME

aHHKJIaH/IHK
e

—_— —- e
= C——Z=zo-np*; b—0, | I

af =
Bynaan
h= Vﬁ; = 1//(_56 np?3 3—7))‘ =

=pe =3 — — —_- K
=V @b+ —2 np3b @ - by
€) O yunaH umKyBuH GHCCEKTpHCAHH Tonai'x.m;_i. YHM_TMO‘
o 28 1
BEeKTODHH m pe6 Genruiacak, GHp TOMOHAAH, m=h(@+
2k

%), A>0, uKKuHUH TOMOHJAH paBLAHKH
—_ - —

m=a+p (b—a), 0<p<]l

=
MyHOca6aT/iapHn &3uml  MyMKHH (42- ynama). a® = — e

s T ),
= 7= 9KaHHHH Xucobra oJnG, A (% T / =a-+p@—4q

R o —_—
TeHrJHKIal a Ba b onauzarn KosdguientiapHi Moc pasil:
Aa TeHrJauTHpcax,. Aa = ab— aby, 2.b —=abp éxn Aa = ab—

—Ab  Xocusn Gjamu. Byupan 1b :aj'_/'b. [Hynuur  yuyk

ab a x:
= rr\ar 7) ra sra G6ynamns. Jemax,

e p——
]/ 2a*b®-|- 2ab (a « b)
a-+-b %

Bomka sneMentaapun tommmmn YKYBUHra TONLIHpaMys,

571=] II:ZZ_::
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4-macana. OABC rtertpasnp Gepuara. TeTpasanHHr
631>3u SJIeMEHTAApH YHHHT O yunjaH YHKYBYM 0A = a, 0B=
=

-b 0C =¢ BeKTOpsIap épiamija udonanaxcun (42- uiama).
a) AB KHppaHHMHT Y3YHJIHTH:

|AB|=[b—d=Va +:—2@- b

6) ABC Tekuc Gypuyak:

s
o

Varer—2 @ o)V atv—206-9
B) OA xuppajard HKKH €kan @ Gypuak:
@x ) @xa _
|a X b] ’a X c]

cos @ =

e

- a*—(a- 0 (a-b)

oK ]/.u'-'b'-’—(_a’-_l;ﬂ ]/-azcc_(_(;,_;)a

- =

DHmu apanam KynafTMaHu a, b, ¢ BeKTOpJAPHHUHT KOOP-
JHHATAMapH OpKaJH n(po,udaamra yTauna [Hekapr Koopauha-
Tajap cucremaclira HicOartaH a b, c BeKTOpJIapHunr  &iii-
Mac GepuJran GyJICHH:

- — - — -
a={x, Yy, 2} =Fa=x + ye, + 218,
S = = = =
b={xy Ys 22} =0 = X 01+ ys€, + 258y
- — — 24 —

c={x; Yy Z}=>cCc= X0+ Yo T2y €,

Y Xonna

— = =

€11.65,6g z ok =re
T 1;)> X1 Y1 2| = ‘J,l, " e U \zl xi\ez +\Al j;\
Xo Y 2o 7

Mynuur yuyn

._
=
N

TR e

|1x
X = X Yy 2
Uy 2 + Yy : 1\ E '

X2 Ya (s Ys 2

zl ,\‘,+2




[Mlynpait kuanG, wamanran udoga ywoy KypHHHIWAA Gfa

ek X1 Y1 % !
@X e — e s 2l (24

Xy Yz 23

(2.38) dopmysiazan kel unKanuray Gabad HaTHKa€):
KeTHPAMUS. 2

—_— = i

l-natuxa. a, b, ¢ eexmoprap Komnaanap O

Yayn

X1 4
Xy Yp % | =0
Xy Ya 23
MexeAuknuHe Gascapuiuiu 3apyp 6a emapat. i
2-HaTuma. Hrku 6eKmopHUHE UPHUHUL C{A:;aaa,,. '
Hamusxcacuda aparal kinadmsarune wlopactt Y3 ’/:Lu 03
XaKuKaTan, HKKH BeKTOPHUHT VPHIHIL afmalJJT"Pamamm
ACTCPMUNAHTAA HKKH CaTp 3JeMeHTJapi YpHHUHH b
pumra o/m6: kesami. Ammo Gynaa AeTepMHHAHT HIIOP
Kapira yarapuui [- GoGaan MabayM:

o -->
- = 5 |X% 42z Xy Yy 2y s __(Y;X 5-0.
dio= ool — v 7y, 2| =

Yy 2, Xy Yy %3

= el 2},
3-natuxa. Aeap a= {x;, y1, 21}, 0= {¥as Yo )

c=A{x, y, 2z, 6ijub, 6y eexmopaap KOMNAAHAP 6y‘;/b"ﬂ:;;
Y Yoada yaapea xypuizarn napainesenuned xajcMd gznp
/= 4+ A (6ynda A ( 2.38) demepmunanmdar ubopam)

e

i a b c i Kl
Myaa gpunaw. ¥unda mycbam wuopa a, b, ¢ yue Yt

aMunye wuopa wy a, b, ¢ wan YUAUKHIL  matuicus  meaid
oaunadu.

Hapasnene.mmen  Xanovmmn  guckasa Vo= |A| 1e0 &
MYMKIH.

Macananap. 1. Yunapu A, (x;, 41,2 1), Ay (%ay Yo %)
Ay (% g, 2), Ay (x4, Y4 2y) uygransapnan nGopat 6Yara
1eTPasAp Gepuara. By Terpasgapunur Xakmu TONHJICHH.

—r

5 o
Eunw. 4,4, AA, A,A, Bextopaapun amumammal
Papmaniu, 6y BEKTOPJIAPHIHT  apaJarii 1\')"'n;.u'iTMacummr—6

KneMu aGeosmor KuiiMat 6Yitua TeTpasapHIHT XaX<KMHra Tel
>

—_— -

oyaamu. Duan A4, AA,, AA, BekTOpaApHH &3aMus:



L

12

e
{\""Mv Yoa—Yp z2—21}=>A1A2=
( — %) 31 + (Ya— 1) en + (s —2) e,

— —
A Ay = {xy— x4, Ys— Y1 23—ZJ}¢A1A3=
— =< -
= (y—X1) e+ (ys— 1)) e+ (2,—2) &,
— L e——
A1A4= {"Fkl_‘xh Ys— Yy 24_21}¢A1Ad=
—- — -
= (xg—x1) e, + (g —u) &+ (2 —2)
(2.38) ra xypa
5 1 Xo—X1 Yo—th Z—2,
"Terrma."p: E mod Xg— X1 Yy— Y1 B3— 4|
Y% Yy h A a
2. Yunapu A (1, 2, 3), B(—2, 4, 1), C (7,6, 3) pa

D (4,—3,1) HyKTajapiaH ubopat Gyaran napaJiieJiefHnea-
HHHT Xa»KMH TOIHJICHH.

— —_ —-

Euum. AB, AC Ba AD BextopaapHH €3aMHu3:
—_— —-
AB={ty—x1, th—y a—2}=>4B=

= —322 SRR ) —2}
= {x;— /\1: .’/J_ Yy 23— 2} = AC o
= 6e‘ + 4e2=> {6, 4,0},
— —
AD = {-\‘4 — X Ya— Y 24— 2} = AD =

= 3¢, — B, — Ay = {3, — By— A}
(2.38) ra acocan

4 —3 2 —2
V = mod YR = 180 kY6 6npmm
3 —5 —4

2-6002a ooup .uauum.ap

o
L-Yw6y Teurauk aapAa HOMATIYM rs pextopuu Tonmur: d) a +
. o e = N
'f«‘*" a +¢; 6) u—\ =c— b+ a.
11}(/’ 1[3( 1), 1\)])” Gypuakai napﬂMLHEHImEIIlﬂ 6epnmau

—
AA, Au AB {) AD=1% pexTOpaapra  Kypa a) a + b+ C 6) a +
|

o e — —_
e E 0I8) 9 - b—-c); A b -}-? ¢ BEKTOpJapHy sACaur.
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s -
3. Mxuépuit @ sa b rextopnap yuyH
S SR e
Jla + b < |a|+ bl
MyHOCAGATHMET puRan 6Fuusinn {pearunr. Bextopaap kaidaf o

HH K3HOATASHTHPranaa Gy MyHOCabaTia TeHI/LK HUIOPAacH O§aaam?
4. Uxmuépnit ABC yuGypuakaa E Ba i £ Bywrazap v papHse

Ba AC TOMOH/TAPHUHT YpTacy 6yacHH. Ab‘ b(‘ ac BeK TopAdphH ¢
=4E; b= TI? BEKTOPA1D op*\aw norasair.
HKasob: AB — o o (b——- 2a): AC =2 (b—a)
=l 5 Acocn )qﬁypllahnan ugopat Gyarat SABC nupavujaia’ 4=
8B = 'r ea SC = 7 Arap M nygra AABC wuuur  OFupJIHK MapKazh C

ca, SH remopuu Gy BekTopaap op‘\a'm upora KHAHHT.

JKagos: SH — L LTk L‘),

6. a _sa s BeKToptap Jsapo 60° am Cypuak Xocd ResE

— =P
la] = ]b[ 8 ]a LT [(,_.fv] peR TOPAAPHH  XiCOC 1A T

/l\alaﬁ [a-{-b] V12a; ,_(;_(/] %
7. Arap (@ +38) L (Ta—2 h) sa ««1—4"1 | (7 —2b) s

Manaysm Giaca, noara Tteur Gyavarati 4 va b wexcopaap §3apo kel
Gypuak xocuna xqurra.uﬁ

7.

agoo: fa _b)— 12(\2

8. l“l =0k M =15, a+ b= 96 6jaca, l:l"/f '/’,f BeK TOpHHHT }*
JUTHHH TOI’HHH'

)Karioﬁ (; X b) —79:

9 a b gal ¢ _pex KTopaap a J- e ,_L~O waptiy  Kancalnantip
red) ——C Xa 4= B X7 skaunn ucsoraanr. e

_,10. Toad HXTHépuil  pektopaap  Gyacui. (@ K D)t + (a- by

=qa" -

= al)f ;
- = (ab) IKai K ypeatur. L, - L.

L
11. a, b ua ¢ unuepn« BeKTOPAAD. a = /1 b—cpa c—as
Topaap ¥3apo Kown:lalmp 6.,1ulunuu HeGo1Aanr.
—-

Kypcatwa o, b ¢ gexropaapra scaaran  papazacaenines
(ofiganannur.
e TeK"c‘""K”a A (3,3), B (—32), -~ 3,0) nyra1apra Koo
—b
patanap GolWHay (}A 0B pa (1/ Kyuaap K¥iinaran. Y aapuuur TeH T

cup aryetncn ON un geanr pa YHHHAT KOOPANHATA ¥4.11)11ard  NPOeKl)
JiapHHi Xavja KaTrdm'lmm TOHMHS,

= i _9 =0 + 0B 4 OC:; P, ON = —3; npg, OV=
jOv] = 3 '1/50.

13 a= (5,4} BEKTOp Gourmuunr koopauuataaapn A (--2 ,3) 0
yuHHr OXHPHHHUHL KOOD1 14 ra1apuau adnKaaur,
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- = R
14, a={1,—2}, b={0,5 =1}, ¢ ={2,0} Berropaap Gepuaras.

c—=2b,

Kyftigary BekTOpNApHHHT KOOpJMHATANAPHHH aHHKJAHT: 8) T )
a -
Offsomi— ¢

3 7 1

XKaso6: a) [—, — |

(3 1) o (-5 i

15. ABCD A,B,C,D, napannenenuney TYprTa yuUHHHHI KOOpAHHATa-
napi A (2,—1,1), B (1,3, 4), C (4, 2, 0), D (6,0,1) Gepuaran. Koa-
Tail yUNapHHHT KOOP/HHATAIAPHHN TOMHAT.

/Kaso: By (3,6,3); Cy (7,7,3), C (5,4,4), Dy (8,3,0)-

16. TyprGypuak yumapuuuur KoopanHatanapn Gepuaran: A (4,0,8),
B (5,2,6), C (3,1,4), D (2,— 1,6). Llly T§pr6ypuakHiHr KBajpaT KaHi-
Hi KypcaTuur,

= o

17. 4B pextopuunr Gown A (—1, 2, 4) Ba yuu TeHr Hkkura 6y-
aysun mygta C (2,0,2) Gyusca, B yunHHHT KOOPAHHATAa;JapHHH TOMHAI.

JKaso6: B (8, — 4, —2)

18. Vunapn A (1,1,1), B (5,1,—2), C (7,9,1) syKTanapia Giras
AABC Gepuaran. A Gypuak Guccektpicack CB TovMoH Ouaan D HykTaia
Kecuway, D uyng;mmr KOOpJIHHATaIapHHH aHHKJIAHT.

Kago6: D (l—, H, =

3553
19. Ky16 koopannatanap cicremaciaa Kyiingari HyKTanqapHH SCaHr:
a 5 1 b 2n
Ny (2, —|, N, = SN === SN =1
1(,3), N, (1. S)IAJ(2| 2), A4<4, 3)
a g n L ;
/ — 2 = J —— | nyKTana|
20. N, (2, !) N, (3, 3), Ny (1, 7) N (3 3) HyKTanap

YuyH: a) Kytora HiucGaTan cHMMeTpHK GV.aran HykTazapui; 6) KyT0 YKH-
ra HucOaran CHMMETPHK OVJIraH HyKTanapHH TOmHHI.

n

4

S 2
HKaeos: &) N (2,— %) Ny (3,—23”), A (1,— —), N, (3. 5)

" k14 " a y 14 ” T
6) N (2,- 7). N, (3, R ?) N, (1,— T)' N (3, g)

21. KyT6 koopansatanap cucremacura Huc6atan Kyfniard Hykranap
b1 =531 E19 T

Gepuaran: A (2, —|, B PN (R D(S,——). 1ily
p ( 3) (v . 4), ( > :

HYKTajapuunr 1yrpu Gypuakan JlekapT KoOpAHHATanapiHK TOMHHI:

s /3
iKagos: A (1, VB B (—1, 1); C (0,8); D (3—‘—2—3 —2)

- —r — —_ —_- == =
22, a=23¢ +4e,+ Tes, b=2 e, — 5e,-+ 2e5 BexTOpAAp Gepua-
ran, By BEKTOPIAPHIHT CKaaAp K ynaiiTMAaCHHH aHHKTAHT.
JKaso6: a+ b=0.
- —- —= — — - S =
23. a = me, -} 3ey - dey na b =4 e, + mey, — Teq BekTOpAap Ge-
puarai. m unnr gaugai Kifivataapija Gy pexTopaap y3apo MepneHjiHs
Kyaap 6yaanu?
/Kaeob: m =4,
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24, Yazapu A (—1,5,1), B (1,1, —2) sa C (—3,3,2) nygmai-
Gyuiran yuGypuak Gepuirad. AC TOMOHHH JaBoM 3TTHDHLUJAH XOCHT &
rag TaulKu GypuYakHH aHHKJAHT,

= 4
/Kaeob: @ = arc cos (E)
= —_ -
25, a, b pa ¢ BexTOpaap KOOpAHHATANAPH GuiaH GepiHaraH:
- —_ = —- —
a={l,—4, 8= a=¢e —4e,+ 8¢,
— —_ = — —
b ={4, 4,—9)= b= de; + e, — 2es,
= —r 3 = —
c=1{2, 8, 6}=>c=2¢;+ 3¢, + 6Geg.
—_ — =
b+ ¢ BEKTOPHHHT @ BEKTOpAArH NPOEKUHSACHHH TOMHHI,
- g
/Kago6: np— (b +c) = E
a

26. YwGy pextopnap Gepuaras:

B —
G={1, 1, 9} = a=r¢ +e 2

— —
b=A1,— 1, 4) = b=e;—e; I 4é;.

e &
np—h> a Ba np- 0 HA aHWKJIAHT.
o ;

JKaeo6: np_s .»= V2 —»= _4_.2 A
% el T b 3

e e we
. 21. a={5, 1} sextopumunr b = {5, — 12} sexTop  AyHATHIHM
YERA TYIHIDHATAN NPOeKUNACHHY aHHKJIAHT .

==

Jlaso6: np_[; a=1.

28. a=(2, 3, 5) pa b= {l, 2, 1} vextopnap Gepmaras. By &
TOPJAPHUHT :ﬂno_p K ynafitmacuin TonmiHr.

JKaeo6: a3 b= 7;;-;- 3: -+ ;:

—_ - = 55 o e —- [

29. a = 6e; - 31_’2—2?: pa b= 3¢, — 2¢; + Bey vexTOpAAPAAH A
rasi napaaaenorpasMiiar 103uHN TOMHHT .

Ka105: S =|a X b =49 gp. Gupanx
. 80. Yunapn A (1, 2, 0), B (3, 0,—3) sa C (5, 2, 6) Hy§Taaap;
Gyaran yUGypuakHur 103umm XpcoGaanr.

HKaso6: § = 2 l_ﬂ>><—b7= 14 kp. Cupang.

e e e —3 = — — — —-
.1‘1. AB = — 3¢, |- 2¢, - 6e, na BC = —2¢; + 4e, -- 4e; BEKTOPA:
AABC nuur ToMomaapn. AD GasapannKuiur YIYHJITHEKE  XHCOGAaHT,

L g Lehl
JKago5: |AD| = 2580 _8V'5
e
(B B
5 = o :
32. N (1, 2, 3) nyxrara " :-— 90, - Hey wy' 1y inaran, By Ky
unar A (3, 2, — 1) HyKTara HucGatan MOMEHTHHIL TOMIHIE,
; = e A > 5 o
Ka600: my F = AN X F = — 8¢, — 12¢, — 1 e5.

88



=

33. A(2,1,—3) nykrara 1' = I3 4, —2} Kyy m Viinaras,
By kyummur Koopauwarazap Gownra HHCGATAH MOMEHTH Ba KOOPAUHATA
VKaapi Guaan xocil Kiaran Gypuamapuml TOMHHT.

Kaeob: mul' — = —-1081+l3 L'g’]"]l €3

3
Ci = -——:_ 0 Ccos .

e ke L yam . Y a0
— - — Lo e

34, a=2¢ —ey —e3 b -—e —[ Sez——ea, c—3e1—4e,+7e,
BEKTOPTAPHIHT apasall KynailTiachii ucoG/1anr.

HKaag: (a" 1, -7-33

35.a =0 e —c. L2L1, T c,—}-"e,——.’}ea, c—-3e,—4e2+7eg
BEKTOPIAPHIHT KOMAJIaHapHrHEI HCGoTIanr.

36. Yunmapn A (1,2,3), B (2,4,1), C (7,6,3) Ba D (2, —3,—1)
HyKTanapia Gyaraw mapawiaa Gepuarai. Iy nupamma yuyH Kymmaru- -
napun Tonmir: a) AB, AC, AD xuppanapumir yayhauruan; 6) ABC @x-
wmir to3nu; 8) AD pa AC KHppaiap opacujari OypuakHi; r) mHpaMiAd-
HIHE 2. g o

KaaoG: a) |AB| =V 17, |4c]_z)fT3‘;AD,=51/T;

6) S aac= —HBXACI 14 kB. GupaHK;

B) @ = arc cos/— _1__) 5
5V 26
1) Vi = 30 kyG Gupik.
37. Yuxapu xyimpard HykTanapaa GyJaraH TeTpasapHHHT xamumn
xucoGnanr: O (— 5, — 4, 8), A(2,3 1), B (4,1,—2) Ba C (6,3, 7).

/K‘MOG' ¢ T. 91D = 50

38. 4 (5,7,—2), B(3,1,—1),C(9,4—4) saD (1,50 nyxra
JIADHHHT 611[) 10]\HC’IHK;13 eTnunnm nc(ornam‘.

89. Kyiimzary @ ={1,3,0); b={5,10,0}; o ={4,—26},
= {"_ |
a=\9, 17 3[
BEKTOPJAPHITHT YH3NKAN GOFMKAMIHHN HCOOT/IAHT Ba GORIaHHW Ko3(pPH-
UHCHTJIADHHI TONHHT,
- —_ = —_-
JKasoG: 2r1+3b—c—2d 0. e
40. o ={2,3,—1}; 5={0,1,4); ¢ ={(1,0,—3} nexropap
Gepuara., l\\nm il BeKTOpAAPHITHT leOp;!.llHde.'lapm{ll aHHKJIAHT:
,ﬂp ’(1—317——20,
- —_ —
6) p2 =a — b—3 ¢
— — — —_
B) p;,=a-{—2b+§c.
o3 2
XKaooG: a) p; {2,5,0);6) pp={—1,2,4};
B) py={5, 5,—2}

KyG GHpIK.
T KYy! P;
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3- BOB. TEKUCIUKIATH BHPHHUH BA MKKMHYH TAPTHE
YMBHKJIAP

17- §. T§rpu unsukuuur Gypuak Kkoo(uuueHTIH TEHIa

MacH 6epray

Texucnkna Ilekapt KocpAHHATa/ap CHCTE P
KecHO J1yp

6}’“.‘.5’ Oy cucremaga Ox yknn N nHyKTaad
MXTHEPWA [ TYFpU umsuk Gepuaram OY/CHH (43- uH3Ma). (
YKHH N HyKTa atpouua coat crpesxact Xapakarira fg
Kapy HyHaJ HIIAA [ TyFpH wiy
6iiaag  yctma-yceT Ty
afianTupuiian  X0CH/ 6)'.:"3
¢ (0 < q< ) Oypuak [ i
ynznK  Givan OX YK Opaci
ri Gypiax neiinjait. Arap
Tirpu uusnK Ox YKKA lapa
naen 6yaca, y Xoaad 6y i
yiau Onsian  Ox YK OPacia
6ypuak HoJira TCHT 216 XHcof
gapanu. Kefiugrd MYJ0Xasan

43- T
4l sya. puMH3Na aBBajd ¢# 5 X0l

Ara o Kapaiinus. 5
lmamiulzlrl (6)”“?.” Ox ¥K opacuaarn ¢ Gypuax Ba | Ty
masyg 6:{'/' YK Guaan KeChumul HyKTacHiinr OpPAHHATacy
Khfingy YJaca, y Xonaa [ tyrpn yusug TeKHC/IHKAA Ol
;14 ’I(‘Jm dHHKJauran 631anu
¥ 1Y) €L 1yrpu YMBHKHIHE HXTHEPUA HYyKTacH GYJCH,

Xoua
— —- — g
HESSBM=" e T (y— b) e,
Ba
“Ktop ¢ é
: s
Tay, Ad eraiu pa ¢ o= 2. Gjaranuw  yuyn —TaHTEHCHIUHD
Pltpira kyjpa 4
tgp = v=2 5
=

By“»’lan o :
Yy=1gp . x + b 696, k= tg ¢ necax,

9 Yy=ky+0b (3.1)

.




D

kean6 unkamn. [lynnaft kuau6, ! TVFPH UHSHKHMHT HXTHE-
puit M (x, y) myKTacHHHHT KoopAuHaTasdapy (3. 1) TeHriavanu

2 =
KanoatnantHpanu. M€/, MEm 6yararn yuyH mel 6yaalu.
Hevak, y = kx + b Tenraama [ TSFpH UNBHKHEHT TeHIJaMa-
cuaup. k= tg ¢ nmknopun ! mijrpu uusuxHute 6ypuak Koph-
uyuernmu, (3.1) TeHrJAMaHW 3ca MYyrpu YUSUKHUHE OYpHaK
Kosghpuyuenman mernzaamacu Iefimnazn. (3.1) TeHraavaga b
coH (3.1) r¥Fpu unsukHuEr Oy YKAaH axpaTran KecmaHHHI
MHKIODHHH anrJaTaji.

Ox yxKa napanJjes TYFpH unsuk yuyn Oypuak Koshou-
uneHt noira teHr. Ulyuuur yyyn Gy TYFpPH UHBHKHHHI TEHT-
Jamvacu y = b xypuHuiura sra.

11 o
Auau (¢ = -5~ OGVaran XonuH KapaG umnkanmus, Oy Xo.jia

k = tg ¢- con amixaanvaran 6ynamn. Bymran Oy yKka napad- -
Jeq Gysram TYFPH UMNKHH Oypuak KospduHeHTAn TeHr-

Jama Gunan Gepn6 Ofamacaurn kean6 wuxaan, Oy VKKa

napamien 6§aran [, TYEpH yH3HKHHHT Gapya HyKTanapH YuyH

abcuucca yarapsac 6§00, 6y TYFpu unsuguuur Ox VK GHial

KecHw i nyKTacHHHHT a0CLHcCacH @ ra TeHr Oy./rami y4yH

{; MHHD TeHrJaMacH X = q KypHHHuIra 3ra GjJaH.

Ulynnait kn6, Oy ykka napanien GyJivaras Xap Kaii-
Xait TYFpH wusng Yy = kx 4~ b Tenrsavara sra, Oy VKKa
nNapa/iies TYFpH YM3HK 3ca X = a Tenrsavara sra, HHXOAT,
Ox yKKa napasien TYFpH YH3HK TENrJamacH 3ca y = b KypH-
HHUIITa 3ra.

1°. Bupnuay TapTabay un3ukaap XaKuaari acocuii reopema.
3.1- reopena. Texucaunda xap kandail Gupur mapmudau
HUBUK myFpu qusuKoup.

Hcoor. Bupunun rtapTubau [ uusuy

Ax+By+C=0, A*+B: #0 (3:2)
TeHrJama Guian ANNKJIauCHH.

Bynza nkku xomnu Kapaitvuz: a) B =0, Oy Xonia A#0.
[Wynuur yuyu (3.2) Teursava

x|0

=

TenraaMara skeneasent Gysiamn. By xoana [ wisug Oy yKKa

napajviest TYEpH un3uK 6Yaam;
6) B0, 6y xoaaa (3. 2) Tenrada

A (6]
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.

E

reyrjaMara SkBHBasleHT Gysamu. Arap /a='-—%,b=—-
ne6 Gearu/ianca, (3.3) Temryiama  Kyiimmaruya éauaami

y=kx+ 0.

pysiad [ unsug Ox yx Guian
W= arctg(_ _gl)

; e e
 TAlKl KHJTYBUH Ba(O» —T) HygTagad - YT
Uk o)
6yP aHK ska2HH Kenub ynxaan. Ly oGuian TeopeMa 1o
ot 1 yi
b
T

JaiH Tirpm susKKnppr kecmagapuars renraavaci. (32
4z C B TCHIIAMaHMHT YHI TOMOHMIA VTKa3ailuk

J1e 2,
aMal 3
Py =—C. Bynpan — —f~ X — f y=1 HI

-jié

re!
(6] G
il MKHH. By BRET 3 — ——'=n 0ex
ﬂ‘b" erl” M3 By epna = m Ba 5 0.
o i y[)”" KUPHTHD, (3. 2) TenrsaManu
1 i 14
C qul’ql i ' et 1 = (3 ”
)k i o ;

ceATHPAMI3.  Tyrpu wnsukmr Gynnali (opye
> g2 gacl MYFpu dusugnune  kecmarapdazd - meHel:
it I e
/, ”"fc"l’mfwl
’)r;; J g TYTP# UM3HKHUHE HOpPMaJ TeHrJIAMACH
1”7 4 L
1 GEERT 3
///; 1 ¢ aﬂag Coumnan  yrMajiuran  t{rpy  un3nKap
N ”ﬂdf’ (3-2) Tenraamauunr maxcyc qopmacniai Goi
1

.
i
x 7

Sk

I

I
Lty raiap Gounipan $rvaiynran 1irpn anznK G-
p?  nap 6 v bl L
g fll’l' ra1ap Oolmian [ TYrpu umsnkKa TywHpHATaR
1 P oUHHT  YSYHIMRL  pora tenr  jeidank, sl
fﬂ F/’ ,’}1 P_-; 5 ity e
/ 1 /i )/, 2 Yla nepiendnK yJaspHUHr acocH. 11 B
AAD U = o —
f////, 7 (oMHCAD Ba Gup xutiifnasran 6GynG, n Bek-
L e ‘ e
s ﬂﬂ UP HUID Gppank extopu  Gyacum. By Xonga

/// 17/;1 16) gamt MMk,



— —_
OP BegTop OuiaH e; Bek-
TOp / X (M-
p ¥3apo ¢ Gypuak xocidl Ki S
ciH (44-un3nma). Onartaa, OP Hin  Nge— —— - ys
I uwaukHuur Hopaaau peiln- ]
Jaqu. Arap uxtuépuit M (x,y) |
€ | mykramm oJcax, Y XoJia |
: I
1
I
!

>t
N
<

TRl
OM = r papuyc - BEKTOPHHHT
KoopAuHaTatapu (¥, y) 6yaamu,

w
v
SbHH

Xe 018 X

o—p — — — v
OM=r=xe +ye,. 44- yn3va.
- T —

oy —-
44- unamagas PM =r —OP . By Bektop OP BexkTopra
NePreH UK YIAp OF/raun yyyH ymby TEHIHKHH €3a O/aMua:

— —_— = = - - —_ -
(r —OP):n=0 éku r-n=0P-n.
2 2
Arap n Gupsnk BeKTOp Y4yH
—_- — -
n=e; COosQ 4 e sing
SKaHHHH 3bTHOOPTa 0JICAK, IOKOPHAArH TEHIVIHKAaH
X cos ¢+y sin p=p (3.5)
TeHrMama Xocuai Oymanu. By Tewrsmama [ myjrpu 4uSUKHUKRS
N iy
HopMaa meneaasacy peimaanu. (3.5) tenrdamaga |OP| = p B2
¢ MHKIOpJAPHIHT Varapuunira KapaG, [ TYFpH YMSHKHHHT
X0JIaTH TYypJiiua GV MYMKHH.

DHAH TYFPH  YMBHKHUHT  YMyMuil TEHIJaMacHHH HOPMAJ
TeHrJIaMa Ky PHHHINGG KeJATHPH GuiaH 1nyryJJaHamis. by-
HiHr yuyn Av 4 By +C =0 TeHramMaHupr Xap IHKKaja
ToMoHIHI % 7= 0 ra Kynaiiupayus (tyFpi wnsmiuuar Ax +
4By C =0 renraanacy (agatr A® 4 B*#0 Ba c<0
Gyaranjarisa Hopmasa TeHraama 6yaanu):

(AA) x +@RB) g4 AC=0. (3.6)
Ouau A HH Kyinjaariua TaHaab onamus:
*A = cosp, AB =sing, AC = —p.

By TenrankAapuiHr  GHPHHUNCH Ba MKKHHYHCHHH KBaJpATra
KyTapub, Kyianma:

A% (A% 4 B?) = cos? ¢ 4 sin’p = L.
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Bynjau
1 " &
A= ——— (3
=+ }/A2 ar B2
Yur  romonnarn 4 Huiopaiapaan - Kaiici GHpHHH 01
.C = —p, p>0 Teurykka GoruK Gy./ayu. Dowiaya ai

raufa, 4 sa C wunr mmopacH Kapama-Kapii KH/HG Ta

Haj. e
A munr tomwiran Kpivatinn (3.6) Tenr/amara KYsMis:

gE o C (34
e T

(3.7) Teursuk Guaam apukJanran A HH HOPMAAA06UL K-";’;ﬁ’;
myeiu peinnaun. IOKopuzarn myJsoxasasapiaH TYFpH q:d "f.
HUHT YMYMHI] TEHrJiaMacHHH HOpMaJs TeHTJiamara KEJ;ITJ“E’B;
YUYH YMyMHii TeHrJamMaHHHI HKKa/Jla TOMOHHHH Hopma6 !u;
KynafiTyBuira K{naiithpui kndosi JeraH XyJoca Kedi
Kaau.

Mucon Tyrpu uusukuunr ymymuii 3x + 4y — 5 =0 Tenraaus
HOpMAN  TeHraaMmara KeJTHPHJICHH. . - y

Euiw. Aspano C= —5< 0 6Varann yuyn 2 >0 Gyt ,101?\;
Ihuunr yuyn (3.7) dopsyaaga « 4 » nwopacuin oG Ky A 105
MH3,

SR BTEE AT &
Depparan tenraamaunnr nkkasa toMonmun Gy KynaiiTysunra Kynaitips
MH3:
3
—x+ i y—1=0.
5 3
By TiFpy YHBHKHHHT H3JaHaéTran HOpMaJ TCHrJIamaciiip.

19- §. Hyxragan t§rpu umzukkaua 63aran macoa

M, uxTuépuit mykra Ba [ Texncsmxuarn Gupop  TFpE
wisnK Gyuicun. My nykrtagan [ TYrpn unsukikaua Gy.Jran ma
coa yuyn dopmyna unkapavna. Texncmxza xOy Hexapr
Koopannaragap cuctemacn taiinnianran Gyci, Oy clcTeMaj
M, nygra (¥, Y1) Koopaunartanapra, ! TVrpin  yH3HK 30
XCOSQ + ysing —p =0 Tenriamara sra Gysicun. M, HyKT
Ba [ TYFpH unSHKHHHT KOOpJIHHATAIAp clcTemacHra Hucoatas
JKOHJAUINILIEHY Kyiiuaaruua H30x/1aiinu3 (45- un3ma):

[nd = 1; ;': b‘V,’ F)TV'-’;, =
ON L6 M(xy) € MKy L 1;
MKy = PPy = §; I: x cosq + y sing = p,
04
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M;M BekTop Guan GUPJHK BeKTOPHUHT CKAJAP KynmadTMacH:

- -

6=m\7{-m (rl—-r)-n,

éKH
8={x,—x, y1—y} - {cosp, sing}.
Bynnan
8 = (x,—x) cosp + (y, —y) sing
et
8 = x,c08¢ - y,sing — (xcosg + ysing).
Hemax,
. 8 = x,c050 + yysing — p. (3.9)

O\nprn dopMyafaH myHH afiTHil MYMKHEKH, M, HyKTa-
Jan | TYFpH un3HKKAaya Maco(aHH TOMHWI YYyH TYFDH YHSHK-
HHUHP HOpPMaJsl TeHIJaMacHJarH
Varapysui (x,y) KoopAiiHATa-
Jap ypuura M; HyKTaHHHT
(%y,4;) KoOpMHHATANIAPHII K+
finw kndost.  (45- umsmana O
Ba M, mygramap TYFpH Ku-
3UKJAH TYpJH TOMOHJAA @Tar
nn). Arap O Ba M, nyxranap
I tyrpn wiznkaan GHP TOMOH-
na xoitiamran GyJca Xam (3.9)
KYprnmmari GopmyJaui 0Ko-
puaarn myJsoxaszagaapaan  ¢oii-
Aananu6  KeaTHpuG  YHKapHI
MYMKHH.

Mabaymkn, 613 ymGy dopyy1anapra sramis:

45- yn3ma’

B
CO\fp;:tl A B smqv—-:I:-l/A B!’

—-t]/ Al_i B.
Bynapun snmiGopra oacax, (3.9) i jouwm Kyiiuaard
o utPntd (3.10)

lf-'“ + 2
KS”[)HHHHI}I& é3nu MYMKHH.

M 50 Unral
Mucon M, (1,2) nyktanan 2x—2y—6=0 T§Fpi UR3HKKasa Gyara
Macoda TOnHAC HH,

9%



Eunw. M; (1,2) syKTaHHEr KOOpHHATATapPHHH
[Ax;+By, + C|

= vErE
Qopuyara k¥ amua:
l2i9.0-6 |-8)_ 8 _ 4 N
S et v vz vz e

~2.1,4142 =~ 2,8281.

Hemak, § ~ 2,8284.

duan Gepuaran TYEpH UMBHKHHUT  yMVMHI  TeHIJIaMacHHi HOp
TeHr1aMara KesThpanyis:

2 2 6
— X — —1fi— 7 = =U. -
23 3 2173 D V2 2
Byunau KOOpAliHaTanap GolyaaH TYFpH 4H3HKKaua 6§aras macoda:

3 3
p= ’/2_=—2|/? ~1,5-1,4142 = 2,1213.

20- §. Mxxa T§rpn unsuk opacujary 0ypyax

-HKKku myrpu ausuknune napassesnus éa nepneHOURYAIpI
wapmaapit
Iy pa I, TYFpU uM3NKJAp MOC paBHuIAA KYiiHAarH TeHM
Majiap 6mian Gepuiran G¥JcHu:

(1): Awx 4 By Cy=08a ():. v+ Byy+C=0.

— —
¥ xonna ny= {A;B,} Bextop I, ra,n, — {A,,B,) BeKTOp %
[, ra nopman Bextop GYaamn. Arap ny pa n, {3apo Ko
neap Gyuimaca, y XoJama n, Ba n, opacupard  Gypuyak [ B
Ly TYrpu uu3MKIAp Y3apo Tawkua Kiviran GypuakJapian G
ra rtenr Gysiapu. Arap [y pa [, TYFpu unsukaap  napaiies
Gyaca, y Xonja yaap opacmjiard Gypuax noara teir Gyal

e

Oupn ymymuil Xoaja ¢ GYpuakun Tonu yuyi 21, ‘Ba 1, HHAT
CKanp KynafiTvacuian Qoijananns Kyiarim Xocna K
Mu3:

; pri Ao TR,
Cosp=_—L 1 = = (3.1)
]+ ] VAT B } A, B

Arap By 5= 0, B, #0 Gjiica, yur tomon xa1iapHuunr Xay
MacHHH BB, 7 0 ra 6y.inG, Kyiinparminn Xocua Kuiamis:
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»
2
=

(>]

Gl o |
0SQ = : -
B

= e —
2 2
i B

Bynna Gypuak xosppunnentaap yuyn k, = —";i‘ Ba k=
1

A, o
= — =% ndoganapaan doiifasancak,

B
COS ¢ = kxkg‘*'l
= V B+nE+

ol

)

topmytann xocun Kuaavus. Copja XucoGiauniap épAaMHia
t€P yuyn Kyiinnaru
A,B, — A,B,
o —_—e,——
teo =77, 755,
dopmynanu XocHa KHJIMII MyMKHEH.
OHIH HKKH TYFPH YH3HKHHHT NepreHAHK yIApJHK Ba napad-
JRJINTHK MIapTyIapHHi KeJTHPHO yHKapaMmua.
a) HKKH TYFPH YH3HKHHHT NepHeHAHKYJIdp-
—_ =
JHK WwaprTHHH My - Ny, CKAaNAp KYmaHTMAaHHHT HOJra TEHT
OYuwK wapTHaH XOCHT KHIHII MyMkuH. Arap Ayx + By +
J 5
“+Cy=08a A,x + B,y + C, =0 TJFpH UH3HKIADHHHT TeHT-
— —_—
Javanapu Gyvica, yJapuuur xopmamiapu ny = {A4;, Bi}, n;=
= {4,, B,} uuEr nepreHauKYJISpIHIHIAH
A1A2 + BB, =0 5 @. 12)
wapr &ku (B, # 0, B, #0 ne6) Gypuak Ko3(dHuuHeHTIap
OpKaJi
kyvky+1=0 (3.127)
mapT kenub uuKanm;
6) NKKH TYFpPH YH3HKHHUHTD MapaJJesJHK Wwap-
TH HOPMAJI BEeKTOPJApHHHT KOJIHHeAapJIHK IIapTHAAH KeJsHO
—_ —= Ye
unKazu. Arap ny = An, éxku {4,, B;} = {A4,AB;} Gyuca,
YHIaH

AB,— A,B; =0 él(lig% = g— (By# 0, By #0) (3.13)

Kem6 unkany. (3.13) lwapTHu Gypuak Kos(dHIHEHTIap OpKa-
JH siHA

ky = ky
KYPHHHIIZA XaM 83 MyMKHH.

¢ T. W, Iloauen 97
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k.

Mucoa, Yuby 2¢+ 2y — 13=0, 7x — y - 8=0 Tenraavans),
Gepuarad TYFpH 4H3HKJap opacujard OypyakHH TOMHHI,
Eunm, (3.11) gopuyrara xjpa Tomamus:

2.7—2.1 12 S8

—

VE+o . VE+1F 20 5

cos @ =

Bynpan
; @ = 53°08",
21- §. Bepniran HykTagau GepuaraH iiyHamum Ginya jiy
YU3UK TeHrJamacH

! unsug xQy KoopaHHaTajap TeKHCJUTHIArH TYFPH Ui
-

Oy1u6, M, (xo, y,) €/ 6§acuu. Yuiam Tamkapy, n={4,
BEKTOD Gy TYFpH 4n3HKKA NepreHMKYJ sp (HOMb OYyer
BekTOop Gy.sicHH. DBy BeKTo
TYFPH UM3HKHUHT HOpMalB

TopH Gyaanu. M, HYKTa E
BeKTOpPHHHT OepHaHmn |
TyJ1a aHHKJAIIHHH  Xamjia &
TeKHCMKAard HCTa/Tran 1jf
yn3MK ama LIyHAaH KHiHo
PUJIHLIM  MYMKHHJIHTEHH Kai
KHIHG yTamus (46- unaMa). n
il [ TYFPH UH3MKHHHT HXTHE
46- unama. M (x,y) HyKTaCHHH OJIaMH3. |
", —

xonna M, M pextop wmy [ 1
PH UHBHK G¥ilnab itynairan Gjman. Llymmunr y M

) NENS unr yuys MoM |
7 BEKTODJIADHHHT CKaJisip KyheiiTvaCH HOJra TeHTJIHTH i

= =
11
Wan, avun n - MM = 0. M, nyxtausnr — pajmyc- BeKTOpIl
r ¢ K T
Gé’n?g;\‘a‘sn" B2 M HYKTAaRuHT pajimyc-BeKTOPHHH I OpKal
V126, GynAaH Kyitnparn (opnyJann- XcCul KHAaMH3:
— —p o o
> ne(r —ry)=0.
wi}:‘ﬁ:lma.\xa M" HYKTaRuur [ 1{rpy uksnikka ternuuin 63
A IT sapypuit Ba erapJsiv waptunn udopadaiiaun a [ myp
SUKHUKE 6CKMOp meHzaamacy 1c6G aTanajin
e L
AA oA < 4 5, —
= m;).\x;)(jnglfilﬁr/l/l = {_h—- X0, Y — Yoy OYaraun  yuyn n-Mh
C ‘nantMann Hexkapt kKoopamnatasapij i
E3HLI MYMKHH: : P
A (x'— X)) + B (!/ —Y)=0. (314
08



L

i —

By Teursama Gepuiran nykTajan Gepmarad fyHaaum G6yiinua
YTYBUH TYFpH UM3HKHHHI TEHrJaMacHHH Hpoxanaiiay. Arap
(8.14) TeHrsiamanHHT HKKana TOMOHHHH B ra 6y.aH6 (an6arta

B =0 pe6 xuco6.a6), k= ——% ne6 Gesrusiacak,

Yy—yo==rk (x—x) (3.15)'

HH XocH1 Kuiamus. Mo(x,,y,) HyKTaza Ba TYpaH £ 1a 6y
TEHraMa TYFPH YH3HKJap TynJaMHHH Gepaad. DBy tymiam
sapkasw M, Hyxmada Gyrean myrpu uusukaap dacmacy 1e6
atanaji. ;

M, HyKTajgan yTyBuM (hakaT GHTTA TYFPH UH3HK, YYHOHUH
alcupccaap VKHra NepNeHAHKYJsp TYFpH YH3HK OyHIak
TeHIIaMa OpKaJii H}OoJaZlAHMAC/IHTHHH 5C/IaTHO YTaMH3. ¥ HHHT
TEHIVIaMacH 7l

=1 ’
6y1any.
_ Bepuaran nxkura M(x,, 4,)
Ba M, (x,,4,) HyKTajaH yTyB-
UM TYFPH YHM3HK TEHIVIaMaCHHH
TONHW Tasnal KHIHHCHH (X, 7= X,
ne6  xucoGalimus).
Aspasio Gepuviran TYFPH UH3HK-
HHHT Gypuak Ko3((HIHEHTHHH

)
Tonamus. Byuunr yuyw M; M, AR,
BEKTOPHMHI alciuccanap yKH

OHJIaH TaIuKil Ki/agurad GyPUarHHHHT TAaHTeHCHHH TONAMH3.
47- unsMajan

—p=22=l
tgo=k==

HH Kypuir ocod. & Hunr Gy kuiiMatuan (3.15) tenrsiamara
KYHHG, Kyiinjars TeHrJaMamH XOCH KHIaMu3:
T e
R v (G
€xH Sl o
Sl s L (3.16)
Ha— Y1 X T 5
By renrmanz Gepuazan ukkd Hygmadaf fmyeuu mijrpu 4usus
meHeaamacu Jeitnnajiu.
Bepnarait (vy, y,) Ba (¥2,42) HyKTanapian. yTyBUH TYFpH
YH3HK TEHIVIAMACHHN KYHJarH KYPHHHIUJA €3HI MyMKHHJIH-
THHH TEKLIHPHLL OCOH: ;
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vy 1
X1 Y1 =0l
Xy Yy 1
Xakukaras, 6y AeTepMHHAHTHHHT OHDHHYH Ba YYHHYH (2
S/IeMEHT/IapHAad YHHUHT HKKHHYH CaTpH 3JeMeH TJIapHiH g
pHO, CyHTpa JETEPMHHAHTHH YYHHYH YCTYH 3J/IEMEHT:
Gyiinua éiicak, KyHmuarura sra 6yJamus: -

(x—x) (s —y) — (¥ —y1) (s — %) =0.
Byupan (3.16) kenu6 ungajnn.

22- §. VkkuHYn TapTHOIM YH3UKJIAP

TeKuC/MKIA HKKHHUM TAPTHO/IM UHBHKHHHT YMYMHI Tey
JIaMaCHHU KYHHAArH KypHHHLIJA E3HLI MYMKHH:
Ax?* 4+ 2Bxy + Cy? + 2Dx - 2Ey + F =0 (3.1
éKH
33X + 20303y + dpt® + 205, + 2a,y + A3y = 0. (3.1
Bynna A, B, C, D, E, F Ba ayy, Q155 s, Q1 s0n3) Qs Y3TEPY
KospduunenTiap 6yan6, 6yaapaan A, B, C EKH ay, Gy,
KOS(HUHeHT/IaDHUHT KaMHa GHTTacH HOJIrd TEHT dMaC (ar
Xosla 6H3 GMpHHYH TAPTHOAHM yM3HKJapra sra GyJ1aMus).
Kyfinna (3.17) ékn (3.17’) Tenriamanuur MYyXHM Xycycl
Xos/1apH GHJIaH TaHHILAMHUS.
1°. Ainana. 3.1- Tabpud. Mapras 0e6 amanysu (a, !
Hykmadan 6up xuar R macopada ocoliratuzan  HYKMa
mynaanu sapkasu (a, b) nyxmada Gyrean R paduycay i
aara Oediradu.
Bus guckava, yuw N (a, b, R) ne6 Gearunnaimua.
Afinana TekHCJNKAA 3 MapKa3HHHHT KOOp/HHATaJ1apH b
paznycH Guian GMp KMiMATJIH anHKJIaHAH. Arap aiianann
Mapkasy C (a, b) mnyKtaga GyJca, y XoJaa YHHHT TeHNA
MacH
(x—a)+(y—b)*—R*=0

Kypunmmra sra Gyuaan. Kaseaapun ount, xyiingariu Xock
KHJIAMU3:

¥ 4y —2ax — by + (a® + b*— R?) = 0,
Arap ym6y
—2a =2D, >~ 2b=2E, q* -} 0* — R*=F
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KHPHTCAK, y Xosa aiilaHaHHHT TeHIJIaMacH

X +y*+2Dx +2Ey +F=0
KypHHHIra KesaJH. Bynnan aiilana HKKHHYH TapTHOIH dqH-
8HK 3KaHH Kesn0 uYHKaAH, YYHKH OXHprH TeHriama (3.17)
G6mnan A=1,B=0,C=1 6ynrau}1a yCT™a-yCT TyIUaaH.
DH1H (3 17) Tenrsiama KauoH aiilaHaHH TacBHPJIaHIH, H€raH
caBos1 Kysmu3. (3.17) Teﬂmama annauaﬂu Hpoaa STHIH YIYH
yira A=C,B=0, M= _,472 +4A2 —>0 GyJmn eTap-
a8, Xakpkatan Xam, A=C, B=0 6y.nraHH y4yH SIpPH 4YH-
SHKHHHT TEHIJIaMacH

Ax*+ Ay* 4+ Dx +-Ey+F=0
KYPHHHILra KeJaaiH.

C= A0 6yamuu typren ram, uynkd B = 0. Dysunr

YUYH OXHPrH TeHIVIAMaHHHT Xap HKKH TOMOHHHH A ra 6yJcax,

x2+y2+7x+7y+ 7=0

TeHrJamara sra GyJsiamns. YHHHT yan TOMOHHAAH TyJa KBaA=
pamap azKkpaTtamus:

Genrnamiapin

) D* E E? FSDU
(¢ + 251 %+ m) + (4 +2 ﬁﬂm)*“(x—m.
—E)zo
44°

éxn
D E \2 l&
(++ M) Ho+ m) =(ﬁ)z+(ﬁ) —f-m
Avmo M >0 6yairanu yuyn M= R?, a="'—zl?ﬁ' o=

E
= — 57 lecax, mapkasu (a, b) nyKTaja Ba pajHycH R ra teHr

Gysran aiiiana tenrJamaci Xocwa GysiafH.
rap A=C, B=0, M =0 6yaca, TeHIVIaMaHHHT KYpH-

HHIIH
(x—a)+ (y—0b)*=0
6yau6, Gy tenrsama TekHcankAa (akat GuTTa HYKTaHH Tac-

Bupaaitan. (Bowkaya kw6 aiitcak, HOJb PajHyC/H aiviaHa-
Hi Tacs upaiizn.) Arap A = C, B =0, M<<0 6yuca, 6y Xoa-

Aa TeHrJaMaHHHT Kypm{ HIIH

(6 =) + (y— b = —R?
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6y, oy Temryama mMaBXyM AamJiaHaHW TacBupJaaia. |
Kaya KUAHO afitramjia, Oy TeHI/aMaHH KaHOATJIaHTHPA)
XakHiuil (¥, y) nHygTajap tynjamu Gyl TYIIaMIup.

Arap afiiana mMapkasu KoopAuHara/ap Gommga Gyc

Xonga a = b= 0 6yau6, TeHraama
X2+ _1/2 = R?
KYPUHHIIHK OJIaJH.

2°, Baumnc. 3.2- Tabpud. Iaaunc 0eb, mMeKUCAULH
wyrdail nygmarapy mynianueq aimuiaduxi, 6y HyKMa;
dan ghokycaap deb amanryeiu Gepirearn UKKU HYKmMazada
ean macoparap Gurunducy jaeapmac O6yjaub, Y okl

i opacudazi  macopadar K
6yaadu.

Kyiiuga [lekapr Koop
HaTtaJap CHCTeMAacHia 3il
“TeHTJIAMACHHH KeJITHDHO 4l
HII GHJ1aH LYFYJ1IaHAMIB. ;
aunc ok ycaapunn Fy Ba
Guian  Gearunaiivus. Jlek:

48- ¢ ansma. KOOp/innaTanap — CHCTeMACH

= - Ox VK (ox ycapiaH YTapir

Oy K sca [FyF,] kecmanu Teur HKKHra Gy/iajmuram K

KHpHTaMu3 (48a- unama). Poxycaap opaciiari Macopai

opxanu Genrunaivua, seun d (Fy, F,) = 2c. Y Xonua Fy B

HYKTaJapuuHr KoopAumataiapu Mmoc pasumga Fy (6 |

Fy(—e¢, 0) 6ynanu.

(%, y) — smmancunnr uxTHEpHT nyKTaCH GYJICHH. S

JIMIICHHHT Tabpupura Kypa:

d (Fy, M) +d (F,, M) = 2a (3.
éxn d (Fy,M) =V (x—0) + o, d (Fs,M) =V (X + 0+
Hponanapun ypuura Kyiuo

V=t +V o +57=2a (3
TeHraamara sra Gysamnz. By smimncnnnr Jlexapt koop
Tajnap cucremMacHaaru TC}I]'JIZJA!HCII}[IIP. TCHIZ'!ZJM&HH c'ollllanau
THDHII yu4yH YHH papHKaJapial KYyTKapnur Kepak. DHr

PallNKaJIHH TCHIJIAMAHMHT VAT TOMONMNIA yTKA3aMH3 Ba COM
XHcobnannnap Gaxkapamus: .

(V GFF i) = (20— )V T — 7 F )=
>+ yP=da®—4a ) (x —0F L J° - (x—
— 2t <> (a )V F—0) - )%= (a® — cy)? 2y
— 02 +a%y? =qt — .‘Zagc.\'“f LF\[’/) (@ @
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Bynnan xyituzarunu XocHa KuiaMmua:
(@®—¢*) x* +a’y® = a*(a® —c?).
F\MF, yuGypuakga MF; -+ MF,> F,F, Gynanu, sbHH
20> 2c éxu a>c.

Jemak, a®>c? éku a® —c? > 0. LIynHnr yuyH
a?—ct=0 b+0

Re6 Genrunaiivuz. DHAH OXHPTH TeHIVIAMaHW GyHAall E3HI
MYMKHH:

b2x2 - %R = agl_ﬂ =
€Ky

%2 yr .
FTt+m=L (3'1,9)

By sanuncuunr KaHOHMK menesamacy Xehunamu. By (3".19)
Tenrsama (3.18°) TeHrsiamazaH MKKH Mapra KBajpaTra KyTa-
PHG pajnkaniaH KyTKapuul iyam OHMaH XOCHA —KHIHHIH.
Kypeatnu aynxnnkn, Gy amammapsu GaapHija TETHULTH
HYKTasap T¥nuiamura sSiuriH HyKraJap KHPHO KolMalau Xamaa
Xeu Gup HyKTa Xam [YKOTHAMAHIH.

3°. Kazonux TeHrgavacu 6yiiya 9JnNC WAKIHHT TeKIH-
PHW.Dn/HnCcHIAT WaKAHHN (TpadHrusH) K yinaark cxema 6yinya
TeKiupamu3: 1) arap aaanncHuar (okycsaapH Ae6 aralyBuH
Fy Ba F, nyxranap yctma-yer Tymu6 KoJsca, y Xomza c=0
Oynagu. Bynja o = 6 6yamn6, (3.19) tenrnama

.\:2—{'- y'). =q°

Kypuuniira kesan. Dy TeHriama 6H3ra TaHHII MapKasH
KoopAunaramap Gounla GywiraH aiiama Tenrmamacupmup. [le-
MaK, ailiana SJUIHICHHHT XyCYCHI XOJIHAMD;

2) 3HN SJINNCHHHT KOOPAHWHATA YKJIapH GHJaH KeCHLIHII
HYKTanapuny anukaaivmps. Ox YK GHAaH KeCHIHII HYyKTa-
JIaPHHH TONAMH3: s

[ﬁi“ : [ x=za
a? 5

Hewmax, saannc Ox YK Guian
HKKH A, (a,0), 4; (—a,0) nyx-
Taja xecuwain. IUlynuurjex pas-
wanx, saumne Oy YK Guian Xam
ukku B3, (0, — b&, B, (0,0) nyxra- Ny
Aa kecuwanu (48 6, unana). 48- 6 quana. |
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Byunna Ay, 4,, By, B, HyKTaNapHH 3AAUNCHURS Y4Aapi L
atanagu; [A; A,], [By B;] KecMalapHH SAAUNCHUNZ [KAG
Jiefiunanu.

Busra |44, = 2a, | B, B, | = 2b, a> b sxanura Nab]
Gyaranaurn yuyn [A; Ap] Kecyanu 924UnCHUKE  Kamma jk
[B; B,] Kecmany 3ca aAAUNCHUNE Kuuuk g Jefinnany. I
MaK, ¢ Ba b coH/Jap SJJHMNC SPHM  YKJIADHHHHT = y3yHal
6y.n1anu,

3) SJIMOCHUHD KOOpAMHATA yKJapura HHCOAaTaH Ciae
‘PHKJIMTHHH TeKWHpaMu3. DJIMICHUHT KAHOHHMK TeHIVIaMack
ywby 1uak/ija ésamus:

3 2
Fry) =5 +5%—1=0.

Papwanky, x Ba y HUHT HCTaAraH KHAMaTJIapH Y4yH yuGyr
aramus:

F(—x, —y)=Fxy;F(—xy=Fky),
F(x’ _y):F (.'C, y)'

By mynoca6arsapauur ypunJu Gyummura caGab TeHrJaMai
yarapyBun KoopjWHaTaJapHHHT (haKar KBaApaTJ/apH HUITHDO)
3Taju Ba F (x, y) GyHKuus x Ba y ra HucGaTaH XKYPT Qyhk
uusaup. Hemak, samunc Ox Ba Oy yKJapra HHCOAaTaH Ci:
METDHK paBHWIAa Koiiyamrad. Bynjaan raiKapy,

%2 2
Flt, =545 —1=0

aZ

TeHrJlaMaZla HIITHPOK 3TaéTray X Ba y Y3rap yBUHJIapHHHT 3
rapuil coxaJsapu

—asx<a —b<y<o

TEHICH3JIHKJAp OHJlaH aHHKJaHA[H.

Bynnan xyiinparn xysocara kesammna: 3JJHICTA TErHL
Oysiran Gapua HyKTanap x= —a, x=a, y=—b, y=0
TYFPH UHSHKJIAPHHHT KeCHLUHIINJAH X0CHJ GyJran TYFPH TYpT-
Oypuakka Termuwm Gyuaan. Koopamnaradap Goum O (0, 0)
HYKTa SJIJHICra TErHLJ 3Mac/uri XaM paBluam;

4) snaMncHUHr  hopMacHEH Texlupaiiink. BYHHHD yuyh
(3.19) Tenrsamaza x =0, y= 0 166 Xuco61a6, SJTHACHHHT
I uopakka TerHuIIH KHCMHHH TeKiumHpHiu kucgos. ILyruur
YuyH (3.19) Tenrsamajan

b

=— 1/ 0% — 12
by o X
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Kemi6 unkazn. Masaymxn, — a<

<y< +a savun |x/<a He- g v L
Mak, x =0 Gyarania opaunara |- S
SHT KaTTa KuilMaTra SpHILajH, Y [, s £ S U ]

Yy =b 6ynaau. .Ulynra yxiani,

y=0 O6yaranjga abcuucca 3HT i
KaTTa KHiiMaTra SpHlajH, y X=a Af&y} ;
6Ynaan (49- unsMa). DIVIHICHHHT
GHpHHYM  yopakja  JKoliJawra b —g’
KHCMH KaBapHKJHLH I0KOpHra Ka-
paran cumaymk 3rpu’ 4nsng Oyva-
A Bynn Xocmaanap épaamuaa 49- uaa.

TYJa  Tekwmpiu MYMKHH. DBia

Xosup Gyura TyXTaJMaiiMi3;

) IMIMNCHHHT SKCIEHTPHCHTETH TYLIYNYACH.. KHPHTAMH3.
?.ﬂﬂlll’lC]IHl]I‘ (ox ycoapu opacujari Macchanunr yHHUHI KaTTa
YKH y3YHJMrHra nucGaTi 3JUIINCHIHT dkcyermpucumentt Jeo
atafajy Ba y & Xapdu Ouwjan Oeirmianajn. Tappupra Kypa

20, °
8—20 eKH &€= a
Byuza 0 < c<< a ra acocan SKCUEHTPHCHTET YUYH
0ge<| %

TEHTCH3JIHK VPHHJIH.
: aKCLIeHTpncn're'r SJITNNCHUAT Yj3uKauK dapascactinl XapaKs=
mepaatiou. SxcueHTpHCHTET KaHya KaTTa 6§ Jca, dHnc WyH-
ua uyang Gyaamn. € = 0 ja Qorycaap ycrTMa-ycr Tyuwaian Ba
ApUM VKaap Tenr GyJau0G Koaain, Oy Xoja SINIHIC ¢ fiylaHara
yraju. .
b - A : :

Ann “, e opramt 1oAanail K. Byuuur yuyH a*—

lananayis.  Cojta aiMaTHpHI=

—c* = 0* tenrauxian (oii
Jdap Kypcarapikil,
—eit=a (1—¢%

¢=¢ea, a’—c? =
b

h? = q? —g?), — =y 1 —&

bt =gt (1 —et), ==}
Arap b unnr KHiiMaTH @ jan HoJiraud Kawmaiica, & HHHI KHi-
MatH O jan 1 rava Yon6 Gopaju. llymaail Kiimd, SJVHINC=
HUHT SKCHEHTPHCHTETH HOJra Kanya sigin Oyvica, 9JVIHICHHHT
WaKJH ajiflaara IyHya sKHi Ba KCUEHTPUCHTETH KaHya KaT-
ta GyJca, YHUHD WAk L1yHya uysui (I0Kopujai KHCHITAH
aifnana xau) Oy.naui;
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6) samumCHHET HyKTacHHHHT (OKaJ pajHycJapHHH jf
HAMH3. IAAUNCHUHZ wxmuépud HYKMacuoar YHUHe oKy
puzata Gijaean macoparap Oy HyKmarune Gokas paguyel
detiuradu.

—_— —_—

By tabpudra Kaparanna FiM Gnian F,M  BexTopiap !

Jauncjaary M HyKTaHuHT (poKas pajHyCJapHAanp, GyJ1apHi !

7y Ba 7, i 3.18'
paBHlIja 7y Ba 7, Guaan Gesrunaiivus, Oy Xo/za (3.18')
MyJsara GHHOAH: .

il = [Fabll =/ = o F 3, 17 = [Pl = v

Doxgan pagmycaap yuyH COAJApoK (popMyJ]a TOMHLI M
cajuia Oy TeHIJaMaJapHHHT HKKaJa TOMOHHHH KBajpai
KYTapu6, UYMKKAH HATHZKAHHHT UKKHIUHCHAAH OHPHHIHCE
Xannab aiinpcax,

r2—r}=dcx
TEHMIMK  XocHa Ofsamn. Dysn Kyiinjard KypHHHIJA €
MYMKHH:

(ro—ry) (ry+rq) =4cx

20 (ry—r)=4dcx=>r,—r =2 f X
By Ttenrmmuk 6unam r, -7, = 2a nn OGupraJukja eycak X
la e= f HH 3bTHOOpra oJIcax,
rh=a—ex, ro=a-¢ex
(opmy.anapra sra Gyamms. By dopmynanap cQoxan pagye
JIapHH X OpKaJH YH3HKJH o ataiji.

Mucon. 24%+ 4y* =8 saaunc Qoxycaapusuur KoOpAHHATANZM
IKCUEHTPHCHTETH Ba aGcuuccacH | ra Teur Gyarai HyKTaCHHHHD (O
panuycaapn TonuscHH.

Evpw, dnaaunc TenrsavacHuunr WKKana TOMOHMHH 8 ra Gyaai

Bynnan xj’pmm_;uum, A a=2 (a > 0 Gyarann Yy
0 =2; V2 (b > 0 Gyaranu yuyn). Bunara ¢ = Va—¢
=i = V2 skann mavaym. levax, £, (V2;0), Fy (— V.2 b

HYRTaaap saanacuuar  Gosycaapuaip,
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29 BE B

OnnnnCHHNr SKCUenTpHCHTRTH yUyH Kyfuzari contn Tonavnaf

vz

c
== .___
= /]
%=1 Gyaranga (okam pajuyc;nap OCOHMHHA TOMHIaAH, SBHH

n:z_Zz. =ﬂ_2. ,°=2+1/z.1=4_¢ﬂ-
) OHAM SHICHHHT AHpeKTpHCATapUHH Kypamlm(.
daauncrun> Qupekmpucarapid 0e6, YHUH2 xamma yKuea

nepnenduryasnp Giyacan 8a mapkasdar Atacod)acu — 2a mene
byaear uxkuma miyrpu wusukka aimuiaci.

By tabpudra MyBopHK, 3JHNC AHPEKTPHCAIADHHHHT T eHT=
Jamacu

a a
x=+;Ba Loy

o a
6ymamu. duaumncaa €<< 1 GysraHn ca6abin T >a Hemaxk,

Aupextprcanap sJumncHudr A; Ba A, yulapHiaH TaWKapuAa
JKOHMaLIraH.

a
0 TYFPH YH3HKJAp ywby Xoccara sra. aaUncHUHS

Xap Kaudait nysmacudan fHe gokycueaia 8a yuia Hyxkmadat
YyHea moc Quperxmpucazaua Oijacan macoparap Hucoamu Y-
2apyac smuxdop Gijaub, € ea meHe.

, 7 B Ta ¥ -

Xagukaran xam, j =& @K ;- = & SKaHHHN Kypca THII
Kepax. 49-unmsvanan d, = [ML|, dy=|ML,| connap M HYK~,
TajaH JupexTplicasapraya 6y.ran Macoanap Gyu6, rq, r,—v)
dokan pazuycaapuqip. Yiia unsmMajas

. a a—ex
d, = |ML| = |0D] —IONI = e

sKaHn kypuiunG rypu6aun. Hemak,

di Shaoeh e o
e
[yura yxmau,
rs a--ex
PR o &
e
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4°. Tunepticaa. lunepGoan 0cb, MeKUCAUKHUNE Wl
HyKmasap mgnaasea alimunaduru, 6y HyKmaiapdan g
aap 06 amaayewi Gepurear UKKIL HYyKmazada Oyjrea’s
(aiap atupsaeunune abcoaom  Kullasamu yaeapmac 61
By {srapuacan 2 ned, <poxycJap OpacHuarH Maco
2c ne6 Gearuaanami. Iy Gmian Gupra 2c>2a  jie6 X

JaHajau.
lunepGoiannur conna TeHrJaMacHHH KeJITHDHO 4
yuyn Jekapr koopaupataJjap CHCTEMAaCHHH SJITHNC TEHI
© cuuH KeJTupu6 uHKapranji

i o
: e nex Tansainma. AHHKPOK ¢
5] rania, aGciinccasap YKHHI

. /r‘_ w3 (e S

[ \7 slepGostannir {1 Ba Fy ok
» L japH OpKA/I YTKA3AMI3, K
el 0] 468 & pymaranap  Ooum  ge6 [F
KecnaHuHr  Yp TACHHH  07d

50- un3va. (50- ynsna).

M (x, y) runepGoda
WXTHEHiT nyKTzen GYsenn. [FyM) Ba [ ,M] Kechaaph
b HH NOC pEBHIUAA 7y Ba £, Onvsiad  GeJirnsail

T 2

ry=v tidc® -+ yo.

Ty Ba-r, HEHD Kuitvatsiapura Kypa Tabpup Gyinya yi
TeH(iaMaHH G3HUI MYMKHH:

VGt — v x—0 + =2
éxn

oa 2 1 o /. 0 7
Y (x + ¢)? 4 i — v (x—c)* + y* = &+ 2a. (32(
I?)’ XoJlaa Xam sa0MnC  TeHrJaMacuHH KeJTnpno UHKapHIL
KHImuran aavamwrupuuiiapii GaxapuG, Kyimjarn Teurmaamal
XocHa KHJIAMH3:

~ £ - G TR
¢ >0 6Varann cabaGan b — Ve —aE>0 Gearnaanmy KHpi

™0, ruiepGosa Tenraamachi ymby kypunmijga ézamuyg;
i y?
AL (3.21)

By Mz 5
Y TeHryava eunepGoaanune Karonuk meneadmacu JeEnai
108



i
b
(

p

i

5°. Kanonuk Tenraamacu Gyitnya runepona wakandu (rpa-
Guruny) Tekwmpuw. 1) TrnnmepGodaHHHT CHMMETP K.

JHTH.

FunepGona mwaxsuuy ynnur (3.21) Tenraayacira Kypa Tex -
wxpamu3. By TedrJamara x Ba y HiHr KBajapaTJapi Kupajii,
aMMO GHpHHUH japaadapn kupyaiimr. Ilywnur yuys (¥, y)
HyKTa runmeploJa HyKTacH Gyica, (==X, oY) HYKTalap Xam
rinepGoJaniHr HyKTalapn OyJalim, Oy 3ca ruiepoosaHiir
HYKTa/api KOOpAHHATA YKJapura HucOaTaH CHMMETPHK JKOMH-
JawrauuHy - Guigupaid.  Cunserpust  VKJapuuuHr - KecHirai
HYKTacH runep0oJia HUHT sapkasu jefiniaju. Pasiianku, MapKkas
riinepGoJiara TErHuyI Mac.

2) KoopauHaTa YKJAapH GHaan KecHMHU HYK-
Tanapu. [unepdona KoopAHHATANap Oomlifan yTMaiad,
Gomkaua aiirranaa O (0; 0) Hykra rinep6o.a TeHrJAaMacHH It
KaHoaTJaHTHpMaiiaun. (By ayaoXasaia) KkoopiiHaranap CHC-
TeMachuu 50- ynaMajarujiex TamJiaHranja ypuuan). [nnepGo-
Jaiudr Ox yK OGuaaH KeCHWHU HYKTACHHIND KOOpAuHaTa/dd-
PHHH TONHMW YYYH 7 ;

x2 y’.‘. Y

= e

y=0

CHCTeMaHn evamu3. Byuja x =
=+ a. [lemak, runepGona Ox VK
Gunan  A; (—a, 0), A,a,0)
HyKragapia  Kecuwann. Dy
HYKTanapuH, onataa, aunepoo-
Aanute ydaapu jpeimtanu (51- L
unsma), [A;A,] xecmanu 3ca S
eunepbosaHune  xaKukul  yKu BN
Jelinia A,

Ulynra Yxwaw, runep6edannnr Oy 15 Clitai KeCHUIHIT j
HYKTaCHHH TOINHL Y4YH .

oncTeMaHH eyamis. Bympan y? = — 0?2, b+ 0. By TenrJama
XAKHKHIT eunmaapra sra smac. [enmak, rimnepGodia opunatadiap
Vi Owian kecuinvaiian. Ungapwiran narmanapra MyBod HK,
[B1B,] kecwmaum eunepforanure sasxyst i 1 e6 araaji.
a Ba b conyiap Moc paBHWIAA XaKuKW Ba  Masxys APUMN GK=
aap Jeiiniajin,
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Tuiép6osanuur HKKM TapMOFH  (IOXH) MaBXKYA (
ynapaan Gupu X < — a ApUM TEKHCJIHMKZIA, HKKHHYIC
X >>a spHM TeKHCJHKAa €Tajli. XakuxaTad, (3.2) TeHi
JaH Kyfiujarura sra Gymamus:

' L2 'l
yr=b? (ag_ 1), Exy (\a?—— 1)>=>x a2
2
=0 ¥
< —a

Byuznan {x;a. z 3

Byujan xypuHaguki, ¥ = a Ba ¥ = —a TYFpH Ul
opacHjar¥ BepTHKaa meJocaza IknepOosianuiHr HYKTanaph

3) runepGoaanuur ¢op nmacHu. [H1epoosaHkHr
MacHHM X Ba y wmyc6ar Giwram Xosija TEKLIHDHII €T
YYHKH THnepGosia KOOpAMHATA YKJapura HucOaTaH CHMME

X o ‘
&ofinawran. (3.21) tenrnavajan —; > 1 GY/IraHH yayl &

KuiiMaTh @ jaH - oo raya Vsrapump MYMKHH, X MIiKI

JlaH +- oo raya opTranja, y Xam O jgaH --co raya opTaji. .
YH3HKHHHT opmacH 51-umaMaza TacBupJaHraHHICK 6§a
TunepGonan ur y éxu Gy Yopak/ja KapapHKJIMLH  XOCHI
€pAamuna TekwmMpuaaau. Xo3rp Ona Oynra TYXTaIMaiMis
4) runepGonapHHr acuMnTOoTa apH. [Hiep
HHHT TDaQUrHHH siHA XaM OUMKPOK TacaBBYp KHJIHLI Y
6”"’3{' Vaapo Gorunig GYairau acusnmomaaap je0 aTanyBil

KH TYFDH UM3HMKHHM Ky3JaH KeuupaMH3.
¥ Ba y HH MycGaT je6 apas KHuG, rinepGOJaHHAT (3

TEHIVIAMaCHHHM Yy ra HHCOATaH eYyaMu3:
heext

PR
p=g—1 & y=— VvV xt—ak

5 b =
By renrnamann y= = ¥ TYFPHUHBHKHUIT TEHT/IaMach 0.

COMAMTHPUG K¥panua. Iy tyrpu umani pa rumepGoa
GHPOp BepTHKAJ TYFpH uM3HK OHjaH KecHIIHMI HYKTaapis
Aviu N (%, Y) Ba M (x, y) nykranapuu soc Hykmasap
;Tamma. Papuwanxu, xypunaérran xosga V.= y Ba 51-ui
an

[MN|=Y —y
rd sramms. SHJH OH3 X ueKcH3 yeramsia Gy aiinpMAHIHE He
rd HHTHIHIIHHE Kypcaramus. Byunur yuyn e
b Al
) [l s ige = o B = g
= i ——V Y —a
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' QyHRUHAHHIT X —> 00 NarH JHMHTHHH XHCOGMaiiMH3:
% .

% lim ¥ —p) =2 lim (x— /¥ —a) =
xe o a x= o
=i lim(x—-‘[ xt—a®) (x4 ] x’—-az):
a xsr o0 X—f—]f —q?
= lim =)

a xaew X4 Y x*—a?

lim (Y —y) =0.
; R X=r00
By oxuprii marmkanan kypamusku, x aGcimcca yeKcH3 OpTHO
Oopranza |MN| wmacopa Kamas Gopagn Ba HOJra HHTHIALH.
Bynnnr mawnocn kyfinjaruian uGopar: GHpHHUH Hopakja TH-
b

Hewmax,

— Y ey TN

N2p6OJIaHNHT TapMOFH X—- 00 Ja Y = 2% TYFpH YH3HKKA, HH=

* TWIagH. Yuunun yopakja 5ca THnepGoJaHHHI TECHIIH Tap-

| MOFH X —- oo ja sHa LUy TYFPH YH3HKKa HHTHIagH. By Xonxa

b s

ONpMHYN Ba yumHul uyopaKJapiarH TapMOKJap Y = - X TyE-

Pil UHBHKKA aqcuisnmomus AKuwiawiadu Aeiinnain. MKKHHYH

Ba TYPTHHUM Yopak/apAarH TapMoOKJap 3ca ¥ —-- o0 Ja

b 3

Y=—— X TYFPH UMBHKKA qcusnmonuK AKUHIQUILLILAL XaM

KypcaTu MyMKHH. '
b Fr !

Yoy y = ‘% X, y =— o X TYFpH YHSHKAp runep6osa=
HHNIT acusnmomaaapu JAefinianm.

[inepGosan i ynunr Tenryiavaci OYfinya Y3yl yayH OJAHH
YHHHT acHuMnTOTAJapuui sicall KYJaiyiiK TYFAHpaxu.

5) Teur ToMonan runep6oaa. a= b 6yaran Xos1a
eunepboaa merz mosoHaw Ae6 atanajl, YHHHT TEHIVIaMacH
(3.21) kypa

¥—y? = a?

Kypunmmaa Gyvaan. Oung KYpHHAAUKH, aCHMIOTOTAJapHHHT

Oypuak KoadimnenTaaph (k == :{:%) TEHr TOMOHJIM THIEp-
Gona yuyn - 1 ra teur. [lemak, TEHT TOMOHJIH runep6oia-
HHHT acuMnrortajapy §3apo nepreHHKyasp.

G) rune ]H’)UJIZHIIHH‘ al(cuelITpHCHTeTH. lu-
nepoaa oxycaapu opacudact  macoarunz  eunepGOsaHUHE
Xakukuil e y3yxauetiea Hucobamu 2unepbosatiune IKCYerm=
pucumemu dediusadu 6a € opkau Geasuraraou.



Tarpudra kypa
0

+ —_—
R

[
e = =
a
TnnepGonaga ¢ > a Giwiranu caGaban &> 1. Hewar, i
G0JaHHHT SKCIEHTPHCHTETH XaMMa BaKT GHPAaH KarTa 6y

SxcuentpucuteT dopMyacuun ¢ = )/ a® + b* sKaHHIAH {

Aasianub,
= 5 b
._l a*4-b* x> / _r_(—)ﬂ
e a 95 I i a

EYpUHMINGA anm MysKuH. Duuncra yxuwaul, e GHpra K
AKUH GYJca, runepGOJaHNET TAPMOKJApH IUYHYA CHKHK B
Gupaan Kamua katta Givica, rumepGoJa TapMOK/apH I
éitng xoinamran GyJiajui.

7) runepGogauuur doxaa pajgHycaapH Tun
6oaanune ucmarean M (x, ) HyKmacudaH YHUHE e ()
8a Fy(—e, 0) goxycaapueata Oyacan

ry=d(F;, M), ro=-d(F,; M)
sacopanap wy M nygmanune oxas padiycaapl Aeﬁ{a:la,n

SaunekBnr (okas pagnycaapuni xucoGaamra yXi
runepGosaniur Goxan paguycaapi yuyH KyHuzard ¢opyys
Jap YpHHAN:

G i lan =0—¢x (yarr TapMOK Y4y
ry=—a—Ex, :

=070 = —a +-¢ex,) (VHT TAMOK yuyi
r, =a-ex. % ;

By qopnmyaanap runepGoaannur aGei necacn X ra TeHT 6y
HYKTACHHUUT (pokas najguycJaapiinn TonHura HMKOH 6ep
(52- unzma).
8) runep6boaanHi
L g, AupextTpucaaaph

A
d

7 "/vf(i;l/) X2 y?
SE % { ab = b
g fest 2unepbosarire  OUpeKmpuean
o M0 /\V WA ou GG, ynune mapkasudi

a
1 \\ =, macoada okar yru

o nepnenduryanp Gyaulb gmadi
2an IKKI IMYrpu YU3UKKA il
52- unama, muaadu.

i<

=
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By Tabpudra xypa runepGosia AHpeKTpHCAJAPHHHHT TEHT-
JaMaiapH Kyidujaard KypuHHiga Gymaj:

a a
,x_+? Ba X = ——

I'nnepGonana € > 1 6yJirann caba6iau %< a 6ynanu. Jemak,

rHNep6oaHUHT  MHpeKTpHcatapy yHHHr Mapkash O Gmian A
Ba A, yunapH opacupa xoitawran (52- yH3Ma).
Kyiiunarn xoccann HCG0T KH/IaMu3. -
TunepGoaanusie uxmu’put nysmacudarn goxyceata 6yreat
Macopanune moc Oupexmpucaeaua Gijrear sacopaza Hucbamu
yaeapmac 6a & ea mexe.

Hc6or. By xoccanuur ucGotuun runepGoaHHHT YHT (0=
KYCH Ba yHra MoC AHpeKTpHcacH yayn Gepavu3 (YHHHT dan
¢okycH Ba yHra MoC AMpEKTpHCACH YuyH XOCCAHHHI TYFpH
SKaHH CHMMeTpHsAaH Kean6 wikany). [ unepGomanunr M (%, y)
HyKTacuaan DL pupexTpHcaraua 6yaranm Macoda dy 6yJICHH.
52- uH3Majan

¥=O0N=0D+DN=% td=d=x—7

Arap M nyxra runepGosaHHHT yan TapMOFHZa Gjca, y XoJ-
Aa wysra yXwaw ycysa Guian >

. o fj
Oyamunin KYpu Kuiflue smac. SHAH e

1
M uygra Yur Tapymoxia 6yuiran Xosiia 6y HHCOAT

rs _ —atex Hoe (—n-l—ex)_____B

HHC6aTHH TY3aMH3.

a ex—a
1 X ——

&
ra, M uykra uam tapmokia GyaraH XoJja
g da=lexl e (a-—ex)=8
dy a a—e

——x
e

ra rtenr Gysaan. Mkkana Xosga Xam HucGar ysrapmac € COH-
ra TEHI 3KaHH HCOOT KHJHHH.

. l-mucoa TunepSosmammur xakuguft spuy yxu 3 .ra, MapXyM fpAM
VKH 2 ra tenr. [unepGojannur pa yHHHD aCHMNTOTAJAPHHHHL TENTAdMA-

JIapHHH TY3HHI,
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.acajia mapTHra Kypa:

pen X g0
t=21"s i

2
[HHI TeHrJavManapu: gy == = i

2 x
‘T6 —% = 1 runepGosauHr aGeuuccacH 8 ra Ba Oz
JIran HyKTaCHAMET (OKaq PaiMyCiaapi XHCOGISHCHH.
.Geupccacy x = 8 Ba opauHaracs myc6art (y > 0) Gfara
yopakja €Tagy ea THNepGOJIANHHT YHI TapMOFH Gy aa,

c 5
=3, ¢c=V a*+b* =5, B

5 5
Y 4 —8=—14
7 44 58=6, rn=4+7

. TunepGosnia anpekTpHCcanapu opacHiart macoa yHHHE 6o
jarn  macopazan 3 Mapra KHuiK. ['HnepGOJIaHHHT MaBy

TunepGonanuur S9KCUEHTPHCHTETH TONHJICHH Ba AHPEKTPHC:
mapi Ty3HACHH. “
facasa waprtura K pa

. .
3(2 —|=2=3a=c-¢
€
2 2 e
gy o ¢ 3. t=3=e=V3
a a a*
HHHHT TeHrJavatapund Ty3uil yayn ¢ HH TONHII Kepak.
Sy
a® -+ b*
=qa? 4 %, pemak, ———— = 3 =% =2a" Macan
a* ’
2b=4=-b=2, [llyuunur yuyn 2a* =4; & =]f2 (a>0).
aNaPHHHT TenrJavanapiii E3uil My iHiL:

s=x)/Z 0.

osa. [lapabosra deb, merucaurkntie wyHOan Hyk:
anuea  aumuraduki, Oy Hysmaaap ¢ oxkye o
uneart nyxmadan ea oupexmpuca 0ed amaryeu
pu uusurdan mene yaoxaatueart Giaadl.
HHT  TEHIJIAMACHHH  KeJATHpHG uiKapHul - yuym,
nepboJia TenrJaaMasapuun udKap niia  KHaHHra:
I KOOpAHHATAJAp CHCTEMACH MaXcyc TaHJAaHaii,
wma, pokyc Ae6 aranypun [ myKTaian yryBull
TYFPH YH3HKKa (AupexTpucara) 1nepneniik yamp
unmsukun Ox yi5 16 kaby 1 inaaniis, Gepuirai
TYFPH uH3HKKaua Gf. vacopaii |p| ac6
Bynn




d(F, B)=|p|

: A ;
KabH E3aMu3. ; “M/
[F, B] KecManuur YpTacHHh
KoopauHaranap Gown O 1e6 Ka-
6y Kunamus (53- unama). ¥ Xoi- : —
Ja F HYKTaH HHI KOOpJHHATack 8| o\ F X
P
F (;; 0). J1up eKTPHCAHHHT <
TEHIVIaMacH 3ca :
X =— g Ba X + g =1()F 53- unaMa.

Kypunnmza ésnaann. IapaGomannur uxtuépuit M (¥, §) HYK-
TACH yuyH YHHHT Tabpupura Guxoan [MD| = |MF|.

Arap |MF| = ]/(A = -’2’-)2 +y*pa [MD|= ’x + %I sKa-

HUHH Xico(ra 0/CaK, I0KOpUJarH TeHrHKHHE Kyiiiarnya e3ull

MYMK HH:
o441/l

By tenrsuknnunr nkxkana TOMOHHHH MoC paBHIIZa KBajpaTra
KyTapno 2a Coijia asMalTHPHII Gaxapuo,

Y= 2px (3.22)

TenraMara sra Gymamus. By Tenrziama napaGoaanting KaHOKUK
meHeramact: Jeintanu.

(3.22) Tenraava Guaan Gepuaran napaGoiaHuHr Gabsi COA-
Jla XoccalapiHH KeJTHPaMH3: ¥

1) napaGosia KoopauHaTasiap Gollian yTanH, bHH 0(0, 0).
HYKTa napaGosa TeHrJaMacHHH KaHOATJIaHTHPaaH;

2) napaGosia Koopaunata yKJapu Gwian (akar Ba (hakaT
Koopjuinatasap Gownga Kecnmaad, wynuar yuyn 0(0, 0)
HYKTail napaboraquxe yuu Jeiinjian,

3) (3.22) nmapaGosa Ox yKKka nucGarau CHMMETPHK;

4) napaGosa x > 0 sipUM TEKHC/IHKJA KOHJALIraH;

5) napaGoaanunr waxin (rpadury) (3.22) Tenriamanar
Y= 47/ 2px skamu kypunamu. Bynjgan arap p>0 6yuca,
¥ >0 sxann, arap p <0 O6yuca, x <0 sKan# Keaud uuka-
M. p>0 (ékn Gapn 6up x > 0) Gyiranja rpapuk GupHHUH
Ba TYpTHIYM yopakJjapAa, p<< 0 G6yranja. 3ca rpadHK HKK fii-
uyll Ba yunnyn yopaxJapaa kofinawran Gynamu. Arap x =0
Gyim6, y >0 6yaca, x nuur Kuivath 0 jan - coraua ys-
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-

raprania y XaM 0 jan -+ o rasa ysrapain. y <O Gyaray
Ja sca Teckapuci Oysaau. bymjia rpadux 53- yiaMatani
6ynamu. Arap p<<0 6yaca, rpadix 54- dusManariies 6§

UIra HILOHY XOCHJ KuJarM Kuiiim smac. ;
Arap napaGoiapuur TeHrJavacuia X OuJan y HHUL ypli

JIapUHK aMallTHpCaK, YHHHT TeHIjaMaci
: X2 = 2py
KYPHHMIEY osiaji; Gy Xosia nmapafosia KOOpAHHATA VKA
ra nncGartan 55-uHaMaja KypcaTHiranijiex 2Koliiamain.
7°. Mapa6oaaHuHr SKCUEHT-
pucutern sa nupextpucacu.lla-

PaGoslanuHr HX THEPKIT H YK TACH-
AdH yHuHT Qokrycuraua Gy/iran

(32

s

5]
>

54- un3ma. 55- un3ma.

Macogani r Gusan, aupextprcaraya Gyurai MacodanH kGl
Geariiacak, napaGosa Tabprpuian = k jieG éaui MyMK

r - :
llapa6oranune sKcyermpucumemu jetje= s conra aiiriaau. b

Xoaia, paBluankiu,

e
e

) [Okopuna s, runepGosia Ba napaGosia Xakuaa Oaél
KHJIHTan yura mynkT satHiasiapiuuu GupaaliTupeax, Kyi
AAri ymymuit rawpndun Xocna Kuiaamus: saaunc, euneplon
da napaboaa wyndair urkrunan mapmuban uusuKrapoar ubo
Pamsi, Oy wusuriapaune wxmuipu Hygmanapuoan. oKy
QCU amaaysuu nymazaia 6a dupexmpuca 0e6 amanyehi miyr:
PUwdsukKava Oyaean  macoparap nuchamu jazapmac cone
neredup. By yukop SKCqeHmpucumern Jeiinain. [OKop waar
MyJioXasasiapian  paBlanKm, s/0mc yuyn €< 1, runep6oia
yuyn &> I, napaGosa yuyn e — |,
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8°. WkxuHun TapTubim ui-
SHKJAPHUHT KYTO KOOpAaMHaTa-
Japaaru TewrJamacu. DBy
NYHKTHHHT BasuacH HKKHHUH
TapTHONM  YHSHKJAPHUHT  (ho-
KycnapuaaH OuHpHHH KyTG 1e6
Ba YHHHT (hoKald palHycJapH-
Hay GupnHu KYTO YKH 71e6 Ka-
6yn Kuaub, TETHLNIH UH3HK
TeHIrJIaMacHuH KYT6 Koopanma-
TaJapia Hoxasamjan Hoopar.

ABC Gupop HKKHHYH Tap-
THOAH H3HKHUH T (/IHOC, TH-  p
nepGosia, napaGosian uur) &itn, B A
HYKTa yun, F HYKTa (okycH
Ba DE yHra Moc JHPEKTPHC&CH
6yncuu (56- unsma). £ HH Ky10,
BFP nn xy16 yku 1€6 ofami3 Ba SrpiH uMSHKHHHT SKCIEH-
TPHCHTeTHHH € OuJiaH, (oKan VKiHra nepnemauK yJmasp 6y aran

=

56- yn3Ma.

panuyc-exropuunr |[FM| yaynanrunn p Ouaan GerHaaiMi3;
M (9, p) 3rpH  yHBHKHHAD pXTHEPHIT OHP HYKTacH OFJICHH.
Auan YHHHT @, p KyT10 KOOpiMHaTa/1apH Guaan Gepnirad €, p
COHMIap (napaMeTpJiapi) opacuaarii MynocaGaThH H(oAaI0Bull
TEHIJIAMaHH TY3aMH3. DrpH uUM3HKHIHT TETHIUI XaMMa HYK-
TaNapUHHHT YMyMHIT  Xoccacura acccan ywGy MymocaGat/iap-
HH €32 o/laMu3:

d(F, M d(F, M = =
= A M) gy L L ==
dM, Ny d My, Np) d (M, N) d (Mg, Ny)
Bynpan xocuna nponopunsiAan doitrananno,
s Ul e
d (M, N)—d My, No)

HI Xocia Kudanms. Pawankn (56- yn3mara Kapawr),
d(M, N) — d(M,, Ng) = | KM| = p cos P.

Ulynnnr yuyn ;

(= e

()COS ({)
Bylllwll y3uJ-Kecu/1
e 3.24
P l-—ecos @ ; )
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Tenrdamany tonamns. Uy tenrsanma e << 1 6yaranga saim
HiHr, € > 1 Gyarauga runepGosaHunr, e = 1 G6yarania s
rnapaGoJiaHuHr KyTO KOOpAHHATAMAp  CHCTeMAcHAard TeHni:
Macuzan uboparaup. [lapaGosa TeHrJiaMacHHH =':;T
A
ne6 ésmmr mymxmy. Yuama XoJjia Xam 1 — e cos @ >0 0
Aurag @ Jap Hasapia TyTHJagu. [unepGosia  yayH O
(3.24) Teursama sca (akat GMTTA TAPMOK YuyH  SIPOKJIAN)
[lapaGoa yuyn p mapametp ywoy y° =2py TEHLMa:
JaTH p HUET YaujaH uGopaT OVviaid. XaKukarad, napatoi
yayn p = d(F,M,) = d(M,, N,), seun p — Qoxycaan Aupes
* Tpucaraga Gyiran macoajau uGopar.
Saanne Ba runepGosia yuyn GyHaail caBoJl KYHHII MYMKIE:
p mapameTpHHM ¢ Ba b ApuM YKJap opxasiH KaHjai Hjo:
nanab Gyaagu?
xE

daamne yayn YHHHT —5 +-Z— = 1 TenrJamacira  S/MHIE

HyKTanapuaan GUpuuuHT, abun My(— ¢, p) HYKTaHHHT KOOp:
AuHATaMapuHu Kysamus. Dymga ymGy Teur/HK Xocus Ofaaul

c? p‘:_ pg bt b
L gt

rﬂﬁepﬁgﬂa yuyn yuunr M(c,p) HyKTACHHHHT KOOpAHHATAT:
X y= Al
PHHH = — ';T = | tenraamacura KVyinG ywoly TeHIJKE

XOCHJI KHJIaMH3:
b e b?
e

== P =riPise
a* a

Aemak, S/JMNCHHHT, THepGoianuHr Ba rapaGoiaHimnr Ky
Koop/inHaTtaJjiapaars  TeHrJamaJjiapi (kyT0 Ba KyTO YKHH
I0KOpH/IA KypcaTHaranujex oauuranjia) Oup XuJi, sbHm Y
6y kypunniuga Gy.iamu: '

P
(M
1—eg cos @

[lly Gunan Gupra saaunc sa runmepGosa yuyn — p) napamed

Owian @ Ba b napaverpsap opacuia yuioy —OOFJIAHMUI MaB
WYL
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23-§. JekapT KoOpAMHATaJap CHCTeMacHHH aJMAWTHPHUI

Texkucankaa HYKTaHHHT YPHH KOOpAHHATaslap CHCTEeMacHra
HHC6aTaH aHHKJAHHILE MabJyM. Arap KoopAuHaranap cicre-
MacH y3rapTupuica, HYKTaHMHT KOOPANHATaflapH XaM y3rapa-
1M, anGarra. Arap Gupop TYFpH 4N3HK EKH HKKHHYH TapTHO-
i upsHK Gepusran Oysca, YHMHT TeHrJamacH GHpPOp cHCTe-
Maja Kaupjaiiiup Kypuumuwja Oepuaran 6ynaca, y xosma 6y
TeHryiava Gomka cuctemajia, anbaTTa, GollKaya KypHuHIIAA
6ynann. [exapT KoopAmHATaJap CHCTeMacH GOIMHH Ba yKJa-
PHHUHT [IyHANHINHAN Y3rapTHPHLI OHJaH YH3HKHHHT 6y CHC-
TeMana é3u/irad TeHrJIaMacHHH 0ab3nja Coffa KypHHHIIra
KeJITHPHII MYMKHH GyJIagH.

Koopaunarasnap cuctemacHHH —y3rapThpHuia Kyiugari 3
X0J 103 Gepulll MYMKHH: a) KOOPAHHATAN:p GOLIHHH TEKHC-
JIMKHHHD GOlKa HYKTAacHra KYYHDHJITaH Ba KOOpAHHATA VK-
JIapUHHHT iiyiasmnmg yarapmaran Xox; 6) KoopAuHaTajap OGouu
Y3rapmaran Ba KoopAunHarta YKJaaph Gupop o Gypuakka Oypui-
raH XoJ; B) Xam KoopAuHaTta Oowm y3raprad, Xam KOOpAH-
HaTa YKJapUHHHT iiyHAJHIIH Y3raprad Xou.

By xonnapun anoxupa-anoXuia Kypamus.

a) xoopauHaTaJaap G6OmMH TeKHCAHKHHHT
GowKa HyKTacura KYyullpHJraH Ba KOOpAHHATA
VKJAapuEUHT fyHaJIHWH
yarapmaran Xoua. Hgku-
Ta x0y Ba x,0,y; Hekapt
Koopmma*m'lap cicremacu Ge-
pwiran Gyacun. Yuga O = Oy, -
Ox || 0,xy, Oy Oyyy (57-uns-
Ma). Slurn x,0,y, CHCTEMaHUHT
Koopaunatasap Gown Oy HHUHL
KoopuHaTanapy acku xOy cHc-
Temara nucGaran (X, Y,) 6y-
cut. Texncaikga 6upop M HyK- - 57-uH
TaHH oJaiviik: Oy HYKTaHHHT
%0y cucremara nncbatan KoopiuHaTajapu (¥, y), my HYKTa-
HuHr x,0,y, ciuctemara HucGaran Koopaunatamaph (¥, Yy
6yacun. Unsmanan

— — —
OM = 00, + OM
ek KoopAMHATANAp  CICTEMacHia

55 - =
OM = xe, - ye,,

e = >
00, = xyey -+ Yuea
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O,M = xie, + .’/1‘3_2>

- s
:?cgéamapﬂu éum  mymxud. OM, 00, ,0,M BeKTop
Y nojanapuHi IOKOPHIATH TEHIVHKKA KYyAMIS:

x? . -»_ > — : —_ ; — —
1 Yey = (%681 4 Yoes) +(¥1 61 + Y1 6)

- — — -
xey +ye, = (v 4 x5)e; + (91 + Yo) €

/ TeHray e, Ba ¢,
JHKHHHT HKKH TOMOHIAarl €; Ba ¢, GHPJHK BEKT
PHUHT ko3(uu entaapuyn  Moc papHluija  TeHrIauipi

= \'0}
Y=Y+ Y4 )
PMyJanapun Xcewsn Kuaavua. By dopamynamap M HYE

HI' 3CKi Ba Anrm KoopaumHartasiapi opacuiari GOF/IaHHL!
aHHKJaiay, sS'bHH

X =%x— xo,} 29

.2
Y1 =YY (

G) koopaHuHaTa€d
Gown Yarapmarai &

Koopannara YyKJaapi

fypuakka GypHara
40 JL.
A T Suan  KoopaHHaTanap 6

usin yaraprupmaii, 0% Ba 0
28- unzda. - {Kaapun o Oypyakka Oypa
; JnK. Xocua 6yJraH SHTH Ci

“g"" %10y, Gunan Gearunaiinmz (58- unama.)
FHIH Tekucankaary Gupop M myiranuur xOy - CHCTeM:
I'ZTKOOPAHuamnapn 6unan surn x, 0y, cHCTeNaslar Koop
ldTavniapy opacuparn GOFJAMILIIH  anilK/JafinHu3, 58- uisy

paBianx, .

l'lpat()‘f) = ]5(’,] = cosidl,
— —r
p,, 00 = | OF | = x, cos (90" — o) == ¥, sina,
b —
np, DM = |CA| = — y, sina,

np,, DM = ]EZ’J =/;/cOsiol



lynra yXuanr,
— —_— —_—
x=|04=|0C|—|AC],
y=1|0B|=[0CE| +|EB|

MyHocaGatsiapra sramy3. OKopuia Tomwaran —KHiimataap-
laH QoiiiamaHuG y3HI-KeCHT
= x,cosa— g, sina,

Y= Xy sino -+ y;coso (3:26)
Gopmynanapra sra 6yqamus. (3.26) (opmyaa HYKTAHHHT 3CKH
KOOpAMHATA/ADHHH YHMHT SHTH KOODJARHATaJapH OpKajaH
upona srapu. Arap (3.26) TEHI/HMKJapHH X;, y, Ia HucGaTan
TeHIJlaMaJap cucTeMacH Je6 Kapacak, y Xoaja Gu3 ymby

X, = xcosa + ysina, (3.26)

Yy, = — xsino + ycosa 4
Gopmynanapuu Xocwn xuaamus. By Qopmysanap HyKTaHHHT
SHIH KOOPJMHATANAPUHH YHHHT 3CKH KOOpAHHATaJlapH OpKa-
JH upoma STanm.

B) XaM KoopAHHaTaaap G6GowH yaraprahl, Xam
KOOpAHHAaTa YKJAPHHHHT HyHaadHWIJapH y3rap-
ram xoua. (3.25) Ba (3.26) copmymanapran

X = X coso— y;sina + x,, (3.27)
y = x,sino 4 y; coso + y, :
HH OCOHJIHK GHJaH Xocua Kuimmu Mymxus. Arap (3.27) TeHr-
MMKJApHH X;, ¥, A HHCGATAH TeHIJUKJAp CHCTeMacH Aed
Kapal, yHu X;, y; ra HucGaTtaH eycax,
X, = (x — xp)coso + (y — y,) sina, 3.27)
Yy = — (¥ — xg)sina 4 (y — yo)cos o :
dopmyazap Xocun Gynanu. Oparaa (3.26), (3.26), (3:27)
Gopmynanapun xoopduxamaaap cucmesacunl asmauimupuul
dopmyrarapu jeinnanm.

Ouan JlekapT KoOpAMHATANAD CHCTeMACHHH aiMAlTHPHLI
dopmynanapuzan  oiijananué  yu6ypuakHHHT IO3MHM TONail-
JIHK.

Yynapuian Gupn xoopamuatanap Gowuga 6yaran OAB
yubypuak Gepuaran GYJICHIL.

59- ynamajan. paBLIcHKH,

[ o s
Spoap =5 OA| - |0B[sing.
By epja

sing = sin(o, — ;) = cos &, sin o, — €08 oy SiN 0Ly




Arap yubypuakHunr HKKH Yyud A(x,, Y,) Ba B(xy, y) B

Tanapfia GYJCHH Jecak, y Xo/ja
: [ #1Ys—%s0/1 |
[Singl—=—1"*—=>"

|OA|«]|0B]

6ynanu. [Iyunar yuyn

s —c AT ., 1
SAOAB'_:]T[’OA, 0B - l‘i]—!if%_]‘ =T | %192 — %ot =

|0A[.]|0B|
_ 1 Xy
T2 % Y,

(opmysiara sramus.
Afitaiinug, yubypuakuuur yuitapu A (Xy Y1), B(%y, 1)
C(xs, y;) 1 ykranapaa Gyucud. A ABC nunr I03HHH, TOMAME

SeR VS
} o
| U
(5 2 5{&‘”"
(4 i
2 4 !
G y 1374 ¥ 2 __)L
2 IA(X///,).
0 Xy X ;)(
4
' 69- unana. iy 60 - unama.

(60-unama). By xos1a yuGypuakuuur [0an yyyH yWGYra si
MH3:

SAABC=2~1,'ZE"“77=-2!— l?l??] . l/TZ“]sinfp.

Bus KoopaAunataiap Gownnu A(x;, y,) nyKrara Kyaupil,
KOOpAHHATA YKAaph 3CHH YKJapra napaJies OyJraH Xodjar
Jbopvysann abTHGOpra oJCaK,

S = ~L| X, Y — U, X, J = -1 mod X by
- a4aBc = o7 %293 2 %3 ) .
ugogara dra 6ynamus. By eppa
x:,z = X, — X, Xy = X3— X,
H=#h— Y3=Ys— Y
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SKaH/IMrHAan (oiiganatud, y3ui-Kecn :
1

Yo—X1 Ya—Y X191
SMBC=~1-mod T =2lmod Xy 1| ()
2 3
Xg— X% Yy—l Xy Yy 1

dopmyIanu XocHn KHIaMi3.

I- MuCcox. VYubypyak yWIapHHHHT KOOpAHHATajapH GepHarad:
A (4,2), B(9,4) sa C(7, 6). by yuGypuaxuunr 1034 Ba nepuverpn To-
THJICHH.

Eunw. a) yubypuakuuar josuan tonuu yayn (*) dopvyaagan ¢ofi-
JanaHaMi3: >

N |
Saapc=7 |9 & {|=?(16+l4+54-—28—42)='§ X

X_14 =7 xB. Gupanuk;
G) yuGypuakHHHT MepHMeTpH p HH XHCOOaafIHK:
p = |AB| + |BC] +1AC].
Hlkkn sykra opacinarn macopanu Tonmu (opMyJiacira acocaH:
[4B| =V (O— 4 F(E—2F =V29.
[BCl =V (T—=9F+©6—4F =2 V2
[AC| =V (T —4) + (6—2)*=5.

Hemak, p=V 2042 ) 2=5.

2- mucon Koopammata yxnapumn napansen xyumpranza A (3,1)
HyKTa auri (2, — 1) KoopjHatanapra sra 6y.afit. SCKH Ba SHIH KOOPLH-
Hata cHcremantapuun Xamjaa A HyKTauH fiCaHr. 1

Eunw. Macana waptura acocan: x =3, y=1, =2, yp=—1
By guiinaraapin (3.25) ra kyiicax,

Si—pElt R =il
1=—H"—yo}°“"{yo=2-

Henax, xoopamiatanap Gommn O (1, 2) -
HyKTara kjuupuaraw (61- umsmva). Y LAY

- mucona. Koopanuara ykaas /
PHHHHD {f ¥ naamuuen Mabaym Gnp y1-
KHp OGypuakka Oypmaranga A (1, 4)
HYKTanuur siry cueremMajarn aGeie

cacit 4 ra teur, VYuwa Gypyakun TO _______1_———7

nuir. Mkkajza cHCTEMAHH BA HyKTas 0, | 1
HH sicanr, L:j_,éA(g-[)
Evwmnm. Macana waprira aco e | 4
can: x =2, y=4, y;=4. By Kuit- 1
MaTaAapHK (3.26)  dopmynanapia - o=l =3 i P
K¥iicak, = i
2 =4co0s o — y,sina, @A) ) @
4=4sina 4 ycos } 61- un3ma.



ra sra Gynasus. By chcTevamunr HKKajga TEHTVIaMACHHHHT Xap MK
TOMOHUH} KBajpaTra KyTapu6 Kyiucax,
D

20 =16+ yi €ku (y));,s = = 2.
Yy =2 guiivatan Kapafimus, By xuiiMaThn (A) HHHT GHPHHYH TeH:
cura Kyiicag:

2=4coso—2sina=- |=2coso—sina
€xn
1 +sina=2cosa,

By ndosann xap ukku TOMORMHH KBajpatra KTapamu3:

14 2sina+ sin®*a =4cos?e,

1+2sine+ sin*a =4 —4sinc,

bsinfa 4 2sina—3 =0,

2 —2438 — ;
Byupar (sin ), , = —loi—; (sin @), ='—2T6f_—§ =% =0,6;0 %7
, g
Gindy= —5— = —1; o, = 210°

0 = 270° xmiivar Macana wWapTH
KaHoaT/auTHpMaign (62- uH3Ma).

4- M HcoJ. Koopauuaranap 6
WHHH K YYHpHO, ywly x4yt
—16x — 8y =3 TeHrsamMaHn CON
JAWTHPHHT, SCKH . BA SHIH KOOD
HaTa cHCTeMajlapHHM Xamaa arpi §
AHKHH fACaHr,

E u u . Koopaunatajap Gou
xo3upua uxthépuii Oy (%o, Yo) By
- Tara Kyumpamus. YTHUI (OpMyIe:
L \ PHHH, SIBHH X == Xy + %, §Y = Y1t

: Hu  Gepwiral TeHrJiamajard X b
HHHD §pHHra KYHHG TONCMH3:
(x1 4+ x0)° 44 (11 + yo)t =
—6 (x;+ %) — 8 (1 +4) =3
Suan Kapcaapud oYxG Ba  Yxuwaul yg
aapud  HxuamjpaG ywGy TEHTJIHKKA i
Gynamus:
4y} +(2:5—6)+ (8% —8) 1=

3 — xy% — dy,* 4 6 X, + 840,
Duan x,, Y, UxTHEpHIT GyATaHANTHLAL,
yAapuu wynjail Tanjaaé oJamMH3Ki, Xy b
Yy Xajaap i yionaguran  GYJacHH, ALl

2 QAA

2x,—6=0, - { Xo=3,
Byo— 8=0" | " | go=1
Jemax, O (3, 1) (aurn KOOpAHHATE
Jap Goium) sxannpi XucoGra OJCaK, e
- : puAran Tenrsama Aurd cHCTeMaja yuwdy
63- ausna KpHIHILITa Keaan:
2 2
LA O
14 7/2

By srpu UnH3HK 63- yu3maja Ttaceupiasran GyanG, y 5 aMNCAH HGopar,
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3- 606za Ooup mawrarap

1. 2x—y L 3 =0 Tenrniava Gunas Gepuarad TYFPH UH3HKHHHT Gyp-
9aK Ko(dHUHeHTH Ba OpAHHATAJAD YKHAAH KECraH KeCMaCHHH TOMMHT. .

Kaeo6: k= tg p=2; b=3

2, Oy yxnau b= 3 Gupiuk kecMa awxparysun Xamaa Ox yK Guian
@ = 150° Gypyax XoCHJ KHIyBYH TYFPH UH3HK TEHTJIAMACHHH TY3HHT,

TBxpo
Kasob: y=—l/++_

3. Oy ¥xnau 2 Gupauk KecMa ampaTyBud Xamaa X — 2y-4-3=0 tyFpu
GH3HK Ouian 45° i Gypyak XOCHI KMIYBYH TYFDH UHSHKHHHL TeHIJia-
MacHHH TY3HHT.

Kasob: y=3x 4 2.

4. TYrpu uMSHKHHHT X + 3y — 4 = 0 yMyMuil TEHIVIAMACHHH HOPMAT
Q)OP.\!ara KeJTHPHHT,

JKago6: 3 - 0.

1
—t——y——=

V10 V10 V10 :

5. Koopaunaranap Gouminan 3 x— 6y -5 =0 TYFpH YH3HKKA TyUIH-
PHAral nepreuiKyApHIAT y3yHAUTHHE XaMId YHHHD aCOCHHHHT KOOpAH-
HalaJlapuHK aHHKMAHT.

2
Kaso6: p=7 ;x\’(——:l,’, %) .
6. Kooppunarazap Gowmgan TyFpu H3NKKA TyWMDHITaH mepremmi-
KYASpHIUKT  yaywanrs p = }/2. By nepmeaukyasp yKHUHT MycGaT iiyHa-

JHIIH GHian P = 45° 5)'p‘lal( XOCHJ KHnajH, Tj“Fpll YH3HKHUHT HOpMaa
TeHrJIaMacuui TY3HHT.

JKaeo6: ]_Z. x4 K—% y—¥ 2=0,

7. 6x—8y— 15=0 TYFpH UH3NKHHHD [fYHAJATHPYBYH KOCHHYCaa-
PHEH anugaaur,

JKaeo6: cose, = g; sing = _% 5

A e ¢ L8y —6=0 Tyrpu umsukKaua Oyaran
Macogpani (mm)mr? R =
/Kaeo6: § = 4,6, y
9. 5x— 12y — 13 =0 7yFpn uN3MKKa napalien 6ym6, ynpan 3
MaclTaG GupsiuK ysokaHKAA ETyBuH TYEpH UH3HK TEHMVIAMACHHH TySHHE,
IKaso6: 5 x =12y 4-26=0 pa 5x— 12y —52=0.
10. 6x—2y+5=0 pa 4542y —7=0 Tyrpu uislKrap opacu-
. Aarn Gypuakny annkaanr,

XKaso6: o :%‘ 3

1. A (5, — 4) nygragan $rypun pa 3 x+2 y—7 =0 TyepH il
NEPNCHARKYAAD TYFPU UMBHKHMUD TEHIJAMACHHH TYSHHL,

Kasob: 2x —3y—22 =

12. A (1,2) va B (4,3) nykranapgan §TyBuis TYFpU UHBHK TeHraa
MACHIN Ty3Hir,

/Kagu6: x —3y -5 =0,
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13, y=y—4=0 pa 2x—1ly+37=0 Ty Fpn un3iKs
KeCHIUHI HyKTacHAaH XaMjJa KOoopiuHaTalap GOLIMAaH YyTysuH TYEPH
SHKHHHT TEHIIaMaCHHH TySHHT,

JKasob: y = gi %

14, TlapannesorpaVMHHET HKKH KYIUHI TCMONJJAPHHHHI TeHTAa::
$—y—1=0,x—2y=0 pa puaroHaJJIapDHHHHI KeCHUHW HYl
N (3, — 1) 6Yuca, yHHHEr KOaraH TOMOHJIAPH TEHIVIAMaCHHH Tysuil:

JKaeob: x—2y —10=0 a x—y—7=0.

15, Afinananuur ymGy

222+ 22 —3x+4y+2 =0
TERrJIavacHra Kypa yHHHT Mapkaswii Ba pajyCHHH aHHKJEHI:
JKagob: C (-i—,—l);R:%.

16. A (—1,1) Ba B (1, — 3) nykranapian YTHG Mapkash 2%—

-+ 1 =0 7tyrpn unaukaa &rran aiinana TeHIJIAMACHHH Ty3HHT,
4 \2 512  6¢

Kago6: (x—f——g—) - (y-f- ?) =g

17, Yu6ypuak TOMOHJApHHHET Telirsanaiapi Geplran:

9x—2y—41 =0, Tx+4y+7=0, x—3y+1=0.
By yuGypuakka Taliks uMswarad aitiana TeHIIAMAaCHHH TySHHL,

XKagob: (x—3,1)* 4 (y+ 2,3)* = 22,1.

. 18, Y3apo maparmen Gyaraw 2x 4y—5=0 Ba 2x+y+ 15:
TYFPH UH3HKIapra ypHHYBUM aiiiana TYFpH uli3iKIapAaH GHpH 2% +}
—5=0ra A (2, 1) nykrana ypuuaau. Aiiiana TCHr/JayMacHHH Tyuir

Kaeo6: (x+2)* - (y - 1)* = 20.

19. A (4,4) myxtaman pa x®--y° 44 x —4y=0 afinana Ou
Y = — X TYFpH UM3HKHHHT KeclUray HyKTajapiiaH YTypuH ailazias
TeHIVIAMACHHH E3Hur,

/Kasob: x* + y* — 8y = 0.
= 22, A }mznr Kanpaii Kufivataapiaa x2 -y —6x—4y+A=0

1a Onnan 2x — 1 =0 Tyrpn uyuang Y2apo KeCHIIaaH.

)Kaao6:h=8y.+ 2 i -

2l. (x—a)P+(y— b)* = R* ainana na Ax - By--C=01j
unsHK  Gepuaran. DBepmaraw aitiana Ouaan xecHumG, Gepuarad 1t
WH3HKKA napazaen Gyuran TyFpu yH3MKHUEE TeHrJaMacHHH Ty3HAR,
/Kaaob: A (x—a)+ B (y—b) + R Y A% - B = 0.

22, Koopuunara §xaapura cuvverpmic 65aran smmunc A (4, 1)

B(5Y5 e
7~ —2) HyKTazapian YTapt. DAMMACHHAT TCHTIAMACHHH 7Y
¢ 2 2
HKaoos: X 497 —
75 4+ 5 1,

x2 !/2
23, 3% =+ T I spmmncpmur 2x—y — 9 =0 1yrpn unzng (%
KeCHLIHI Hylg'racmgmr KOO])}UHI[’T&.'IH[)”I”l T ONHND,
; 21
MasoG: Ny ('E ;1—3); Ny (3; — 3).
X :
24 T +Tz = | snauncra (2, — 3) nyxraga YPUHYB'IE TFEpH Ui
TEHIJIAMACHHH Ty 3HHT,

Kaeao6: y = %x— 4,
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25. M (x,y) Hykra x==—=2 TyFpH UH3HKKA nucGatan F (— 8,0)
HyKTara HKKH Gapo0ap sKHHDOKZA XapakaT KHaIajH, Y HHHT TpaeKTOPHACHHH
@HHKJIaHT, - 5 -

S Y :

Kago: E—‘i_= 1; :

26, % + 5/2% = 1 S/IHNCHHHT 2% — ¥ + 17 = 0 TyFpu 4H3HKKA Mapas-

nen 6yaran ypHHMAJapHHH TOMHHT.

JKaeo6: 2x—y+12 =0 pa 2x—y—12=0.

27. DnauNCHHHT KaTTa spuv YKH a = 12, skcuentpucatetH & = 0,5.
NIUNCHUHD TEHrJIaMaCHHH Xawfa (JoKyC/rap opachzari Maco(aHH TOMHHT

x2 2

KacoG: m-l_f%@: 1; [P Byl =2c=12.

28, Koopaunara ykmapura mucGatan cimverpuk saxanc N (2 ) 3, 6)
8a A (6,0) nyxranapnan yraau. YHHHT TeHrJamacH, SKCUEHTPHCHTETH Ba
HyKTajan (okycaapraya Gy.ran MacogaiapHH TONHHIs

.2 2 /ige:

Kaeos: g—b—{»-y? =1 a=]_231 rl=3; r2=9,

29, Koopaunara ykarapura nic6aran cumverpuk xamaa M (2a, a V'3)
HYKTajgan yTyEun pa sKcueHTpHcnTeTH g = J/ 2 Oyaran runep6oza Temr-
JlaMacHHH € 3HHT, : ?

Kasob: x*— y* = a®,

30. AcumnroTacH XakHKMi yk# Guian 60° Gypuak TALIKHA STYBYH
runepGoaniur SKCUeHTPHCHTETHHH TOMHHT,

Kaso6: ¢ =2, 6

31. Bupop yunnan Qokycnapuraua macoparapn 9 sa 1 ra TeHr Oya-
T2l THNepGOIaHHHT KAHOHHK TeHIVIaMacHHH Ty3HHTs

2 2

XKasob: _;'.é—gg_ =1,

82, TunepGona acHvmToTanapHEmHT Tenryiamanapn 4y + 3x=0zpa
4y —3x =0 xavaa doxycnapi opacuaaru macopa 2¢ = 10, YHHHP KaHO-
HHK TEHrJIaMacHHH TY3HHT,

JKasob: )i:g—ﬂ; =ik

33. Acivntotazapn opachaarn Gypuak 120° pa (oxycnapu aGeuscea-
Aap yiusa GyamG, ynap opacuuarh Macopa 2¢c=4) 3 ra acoc/1anHG
rHnep6o/ia TeHraaMaciiy €3Hur,

Kaasos: L el

3 9

84, TunepGosanmur sxcuentpucirern ¢ = 1,5; M nyKranuir 4’0:":_1
paanycn r = [2, wy nykragad y Ouiad Gnp TomMoHja €TyBYH AHPE KTPHC

rava GyJaran macodann XHCOGIAHT,
JKaeob 8.
85 L ¥ — rinep6osa acivnToTanapi Giaan 4 x —3y —8 = 0
4

TYEPH UHSHKHINE KeCHIUNUINAAK XOCH Gyaran yuGypuaK [03HHH XHCOO/AKT.
HKasob: S = %Z KB, GHPJMK,
36, Kyfarn runepGonaniur TEHrJavacHHH SHN COAAA WIAK/TE KeJ:
THpupr, 9x* — 25 y* — 18 x — 100 y — 316 =0,
KaeoG: (E=il )i _(Lj_g"_z_) =1,
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6yaranu yuyH
MM = A (x— %)) + B (y— 1) +Cle—2) =0

Bynnan
Ax+ By +Cz + (— Axy— By, —Cz) =0

EKH \
Ax+-By+ Cz+ D=0,

0y epia :
D = — Ax, — By, — Cz,.

Teopemanuur GHp KHCMH HCOGOTJIAHAH.

6) Aitraitang, (X5, Yo, 2Z) Yuauk (4.1) TeHr.aMaHuire
MH OYJICHH, Y XoaZa X, y, 2z ypHura (%, Yo, %) €l
KYitub, yHjaaH

D= — Ax,— By, — Cz,

ra sra Gynamus. D muar tommiran 6y kuitvatnnd (4.1) T
Jlamara Kyiicak,
A(x*xo)"}‘B(!/—“!/o)'f‘c(z_zo):() (¢

€KH BEeKTOp KypHHHLIAA

e

MM-m =
Tenrviamara sra GyJiamus. By mynocaGaraan My (%, Yo Zo)_(
SKaHH Kenub uHKagH. DBy waysoXasajap TeopemaHH Ty
He6oTIai .

2°, Tekucaukuuur KoOpAunaTa yKJjapura HucOatan Ko
Jawysn. TeKHCAMKHHHT YMYMuil Tenrianiacijgary 6ab3i Kos
(QHUMeHTNAD Hosira TeHr OVJran XoJia TeKNCJHKHUAT (az)
KaHAail KOMIAHHIIMHN TEKLIHPaNH3.

1) D=0 6yacun, 6y Xoa1a TexHCJIHKHIHT yMYyMHIl TeE
Jgavaci Ax -+ By + Cz = 0 k§punninny oJaaun. By Tenri
KOOpAIHATAJap GOIMJaH YTrad TEKHCJIHKHH TacBHPJai
YYHKH Koopiaunatasap Gown O (0, 0, 0) HuHr KOOPAHHEL
Jiapu 6y TeHrJamManu KamoatJanTHpai;

2) arap T tekncankumnnr n — {A, B, C} nopman_tmm
KOOpAHHaTanapiian GUpH HoJra TeHT Gyuica, y Xosaa m g
TOp MOC YKKa nepresinky.asp Gyaaui. Macaian, C=
Gysica, y Xomna Ax + By 4 D — 0 rexueank 0z Ykka i
paqiest 6yJran TekHeanknu annkaa’ian (65- UH3Ma);

3) arap C=0 Ba D = 0 Gysica, Ax - By= 0 TeHri
Oz yKAan YTranm TeKHCJMKHH TtacBupJaiinn (66- unsma). An
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65- unanma. " 66- un3ava.

A=0, D=0 6yaca, tekucmk Oy ¥Kian ytagu. B =0,
D =0 Gyaca, Tekucauk Oy ykian yrai;
4) suau A0, B=0, C=0, D0 6ycuu, 6y Xoi1a

dx+D=0 éxu x= —% tenraama (yOz) KoopauHATanaap
D
TeKHCAMrHra napasiiesl €kn yHAaH k= !—-7 , ra TEHI Maco-

Gana érran TekucaHKHHE anugaiiny (67- yn3ma).
| Arap renrnama By 4 D =0 6yaca, y (¥O2) xoopiunata-

. D o
Jlap TeKHeJirHra napaJJesa Ba yHJaH !—3! ra TeHr Gy/Iran
Macoaga sxolisiarran TEKHCIHKHE TacBHpJaili,

Ulynra yx- "z - D = 0 renrsama (¥Oy) KoopAuHATa-
Jap TeKHeT nesl Ba yHIaH ’—?I ra TeHr Maco-
(ana wxoii AP H;

5) Kyi |

a) A-

0) A:

B) A:

_Xoamapaa ,=0, C2=0 ékix=0,
y=0, z= .aMu3. Yaap Moc paBHILAA
(x0y), (x0z Op/MHATA . TEKHCJIMKAAPHHH TACBHpJIAii-

A (68- wusnm
uan Tekncaaanuir Ax 4+ By +Cz D=0 TeHriama-
CHHH Kyfinaarnya é3aiyink:
4 A B C
Ay +By +Cz = —D éxkn — x + — —z=1
+ By + Cz eK ~DA+—Dy+—D
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Gevir ivialIapHu  KHPHTCAK,

X 4 Yo
a b ¢
KYpUHHILIAArH  TeHrJaMara
y  GOysanis. By  TenrsiamaHi|
KUCAULKHURE Kecmanaped Hit
mar meneramact je6 arai
(69- unzma).
37, Yu  TeKMCIMKHHHT
apo moitnaunum. (T,),(T),!
69- wir3na. TeKHC/IKap Gepuarat 63

(Ty): Aix + By + Ciz +
(Ty): Ayx + By + Cyz -
(Ty): Agx + By + Cyz -
By Texucamkaapuuur nopmas BCKTOPJAPHHH 83aMi3:
ay={4y By, C}, ny={4;, B, C}, n,= {4, Byl
Bynna 5)‘1‘@1131'“ Xoaiap GYJIHIIH MYMKHH?

ngy Ny, N, BEKTOPJAp Y3apo UH3HKJI Gorang, (o
BEKTOPAAP OYJICHIl, SbLHH
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—-

”1=7~—';z, } : 3

—_ —
Ny ="Nig:
o - & A
a) (4.3) ayuocaGataap Gaxkapuauod, ors =4 Ll TEeHr-
i ) D, A Dy A
Jikaap Ypunu 6yarannia  yvana (T)), (T,) Ba (T,) Tekmc-
JHK yeTma-yeT TYMIaiH; :
6) (4.3) mynocabar YprHau 6yKG,

Dy oM Dy A
Dy AT DM
waptaap Gaxapuica, (T,),
(Ty), (T,) Texucaukiap. ya-
apo napanen Gynaau (70-

yu3Ma);

70- yuzMa. X 71- unama.

e
2) n, n, ny BekTuiapial (axaT HKKHTACH YH3HKIIA
OOFJIHK GYJicHH, AbIH
—_- —
Je=iy ] (4.4)
Ny # Mg,

d) (4.4) mynocaGarsiap Ypunan Gyauc,

Dy _ Ay
D2 A2

mwapt Gazkapuaca, (T,) pa (T) TeKucaHMKJap ycTMA-YCT Tye
w6, (T,) rexucank  yaap Gmian xecnwagu (71- yH3Ma);
0) (4.4) mynocaGaraap ypunau 6y/uG,
Dy, A
Dy A
mapr Gaxapmice, (7y) Ba (T) TeKHCJIHK/Ap §3apo Napasien
6§m6, (T, Oy napajies Tekucaukaap GHaH KeCHIIAAH;
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| " %
e 5 NJ%J /

72- yuama 73- un3ma.

3) arap :
i | i
—';z i~ }-1.;1’3

MyHocabatsiap ypuHAu 6106,

a) (Tl ﬂ Tz) = (Tx ﬂ T,’f) s
urapt Gezxapuica, (T,), (T,), (T',) rexuciukmaap 6Gup Tif
unsuK 6yitnab xecuuann (72- uusma), SBHU rexucamkiap 6
Jlamu Xocua Gyanu;

0) (4.5) myHocabataap §puuan Guo.

(7N Ts) F (TI n Ta)
mapt Gaxapnica, (Ty), (T
(Ty,)  Texuc/ank/aap  KecHll
npuava  Xocwsn  Kuagn (7
yn3Ma);

2 - - -

B) arap ny, f,, n, BeK
Jiap uM3HKIM spKan Gyica, (1
(Ty), (T,) mexucankaap 0
HyKTaja Kecuwaay (74 ui
74- unawma, " Ma).
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25- §. TekucamHunr Hopman Tenraamacu. Hyktamam
TeKucJauKKaya 6yaraH macoda

Koopaunatanap Gownaas yTMaiaHraH TeKHC/HKAAP YYVH
KYNHHYA TEKHCJHKHHHT HOpMall TenraaMaciaan oiinanany-

Jdagi. ByHHHr yuyH 3HT OJAHH ng GHpIHK HOpMaJ/ aHHKJa-
~¢
Hagu. n, Bektop Ox, Oy, Oz Koopaunata yKJaph GHIaH MOC
paBumza o, P, y OGypuakjap TawKuWa Kuica, y XoJja
—_ — -
n,= {cos e, cosf, cosy}=>n,=cosae; +
— —
+ cos f-e,+cos y-e,
6y Mabaym. (OP) xoopauuaranap GomnaaH T TeKHCHK=
Ka TywHpHJAraH neprneHAuKyasap OyJu6, YHHHT Y3YHJIHIH

[OP|=p
ra Tenr 6\ JICHH.

7 Ba OP BeKTOP.IaD 1\01'umeap (6wp xua HyHanran) 6y-
TaHH yuyH

0P = pn.

Kyiinaaru \1\;{oc46a7.1apra aCoC/aHHG TEKHCAHKHHHT HOp-
Mall TeHIVIaMaCHHH KeJTHPHO YHKapailiuk:

M(.\', 4, 2) €T, WL ith n‘ 51
PM L [n|=1, ON(T = P,

PaBuwanku, 75- ynamanau

—

(Oll-—pn) =0

—_—=
OM:n, = pn2
— — - -
Arap OM = {x, y, 2} ==0OM = xe1 + ye, + 2e4
SKaHHHu 9bTHOOpra oficax, Kyiisjarura ra GjapMus;
xcosa -~ ycosP 4 zcosy = p

éxu 2 S
xC0S e - ycosP + zcosy— p = 0.’ (4.6
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76- yn3ma.

75- un3va,

By TEHIVIaMaHH OfaTja MeKUCAUKHUHE HOPMAA meH2AaMe

Jleitnnanm. 3 :
OuaM MXTHEpHII HYKTalaH TEKHC/JHKKaya OYJrad maco;
HH TomMIHK Kypaiuiik (76- umsma). Bymja Kyfugariviap

acoCJ1aHamMus: :
(= 1; ON =n; MK, || PPy
M(x, y, 2)€T; ON L T; [MK,] L T;
— iid
ONNT = P; MK, 4 PP, = §;
(T): xcoso +ycosP -+ zcosy—p=0.

st -
YnuaMagan kypunaauku, M,M Bextop Guian n, GHPIHK BE
TOPHHHT CKaNAp KymailTmacu M; nyiragan 7 TEKHCJ/IHKKE
Gjviran 6 Macodara Tenr, sbHH
o A =3 2% T
6 = MLM'”g = (ry— r)eh .
—_ = - =
Arap ry, r pajiuyc-BeKTOpJapHHHT XaMja 71, GUPJIHK BeKTO
HUHT KOOpAMHATAaJapHHH XHcobra 0JICakK, OXHPrH TeHIVIHK
OyHjaii €3uim MyMKHH:
o=y — X, — 2,—z}+{cosa, cosf, cosy
1 1 (a8 <
€KH
8= (x;—x)cosa + (y; — y) cos P+ (z;— 2) cos y, (4
6ynaan
6= X cosa - y,cos B 2,cosy—p
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ra sra-6ynanus. By dopmynagan HJyHH afirm MYMKHHKH,
My (xy, 11, 2)) HixmaOan mekucaukgata - Oyacan  sacodani
MONUUL Yuyn MeKUCAUKHUHE HOPAAA MeHeaasacudael Ysea-
pysuu x, y, z koopdunamanap ypHuea My HYKManure Xy, Yy, 21
K0OpOUHaMAaAupUHL Kitiuul Kughos.
M, (xy, Yy, 2,) uykragan Ax 4+ By +Cz+ D=0 Tenr-
Jana OngaH Gepwirad TeKkHCJHKKaya Gy.vran macoda
5 — | Avy 4 Byy + Cz, + D 4.8)
: VA B Ct :
dopmyna GVitnua  tonuaaan. (4.8) Qopnyaann HC6OT ITHII
YYYH TEKHC/IMK TEHIVIAMACHHMHT HKKH TOMOHHHH HOPMAIOB-
YH KymafiTyByH ___1__ ra Kynailtupuo, iy HaaTHpyByH
: VAT B+ C*
KocHHYc/1ap TabpH(uiaH (oiifaJanul eTapJu.

26- §. Yu HYKTa OpKamdH YTYBYH TEKHCJHK TEHrIamac

Bepuaran yuta M(xy, 1, 21), Ma(%s, Yy 22), My(Xa, U3 zu.,)
HYKTaJaH YTYBUM sfOHA TEKHCJHK TEHIVIAMaCHHH TOMNaif-
JIHK.

Kyiingars yara BeKTOPHH KapaiiMu3 (77- unaMa):

A’-Mﬁ:;:—‘—’*: {x’, y,r Z'} = {xi_x: !/1—% Zl—Z},
/'\T\h:_l., —T= {x”, Y& Z"} = {x:_xv Yo— Y, 22—2}'

_.‘- e 1 " nm __ R L
MM, =r,—r = {x", y”, 2"} = {%,—%, ya—y. z,— 2}

£

!

M (x, y, 2) €T Gy yuyH /\1\1,, MAL, MM BEKTOP-
JapiMET KOMIJaKap OYIMI, SHH YJAPHHHT apajaul KynaiiT-
Maci HoJra TeHr 6)11”][“1 3a-
pyp Ba etapai. ¥y BeKTOPHHHT
KOMIVIanap/iiK wapThian ¢oii-
Manauub, 1yiiugarura ara 0y-
JlaMu3:

”/ {x'l !lll zl, \

KM

X=X Xy— X Xg—X%
Bi—YlYs—y ys—y | =0. %
2y —z 2y—2 23—2
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JleTepMHHAHTHHET XoccamapHaad (QOilanaHuo, 6y YYHHUK T2
THOMH JETEPMUHAHTHH TYPTHHUM TapTHG/IH JeTepMHHaHT Ok
JIaH aJMallTHpaMH3:
Koy Xp Y
H— X Xy —X X3— X yl _t/2 yay
1 2 3 —

s T T R I |

2,—2 z,—2z z,—2 e

s S Fasloonlisl

€K GapHGHp
ey ez ]
Loyl 0 49
Yo Yy 2 1
Xy Yy 2y 1
(4.9) tenrmaMa yura M,;, M,, M, HyKTa OpKaiH YTYBil
(T) Tekmcamknmur Tewraamacuman uGopar. Arap (4.9) Hil
Yal TOMOHWJArH JeTepMUHAHTHH OHpHHUN caTp 3JeMeHTIap!
OYitnua @ficak, TEKHCMKHHHI YMyMHif TeHIJIAMaCHHH XOC.’”
Kuaamus, Golikaya aiitranaa, (4.9) mm Kyiimjaaryya esamis:

Y21 oz S5 ol X1 % &
Yo 2y 1| x— w2, 1|y |2, o L] 24 |X2 Yo 22 =0,
Y 2 1 Xy 2y 1 X3 Yy 1 ¥y Ys %

- 27- §. Ukku Texuciauk opacuiaru 6ypyak

Hiku mekucaur opacudazu Gypuar neG Gy TEKHCIHKIAD:
HUHT HOpMall BeKTOpJapn opacujaru GypuaxJ/apjaH HXTHEpH
GuTTacira aiitimnaz.

Xap Kaiicn TeKHCTMKHHHT Kapama-Kapiiiit itynanrat Hop-
Mannapu Mapxyn Gyiramu yuyn Gepwiran HKkH T  Ba
TEKHCIHKHHHT HOpMa/viapi opacijari Gypuax OHp KHHMATii
aHHKJAHMAii: 6y Gypuak ¢ ra €KM 71— ( ra TEHr Gy
MYMKHH (78- @ uuaya). Arap n’ Ba n” moc pasumaa T' B
T" TeKHCTHKAAPHHHT Hopmasiapu Gjvica, y Xoaja (78- 6 uis:
ma); !

ey
i TN
[n'[-|n"]
Arap Gepuwiran mkkm rexmcamk  Temraaanapu  Kyhnanig
(Al e LRy - Ciz +- Dy = 0,
(T"): Qg% + B,y +Cyz 4- Do = 0
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aj : ; “B)

78- unama.

€sunrag Gyvica, Gy TEKHC/IHKJADHHHT HOPMaJl BEKTOpJApH
(78- a, 6- uu3va)

—'? = {Ap Bh Cl}v ;’;= {A21 Bz: Cg}

6ynamu. Y Xonga ysmi-kecHs1 ywmGy (OpMyJaHH XoCHI Kuia-
MH3:

A\ N\
cos(T’, T”) = cos(n’ n") = ._9' A‘Af Al +clc’ln_2
? VAl B+ YV A+ B+ G
. (4.10)
DHAN TeKHC/NKIAPHEHT MapajvesiK Ba NeprneHAHKY AP«
JIK HIapTJIapiii KeJATHpuG uHKapamus. =
a) T' Ba T” tesuc/ukjap napanjen GYJaHIM yyyH YJaps
HHHI HOPMAJl BEKTOPJIApH KoJsumiHeap GYJiHIIM eTap/H, sibHH

W =An", A0 &u A, =AA;, B =ABy C;=MCy

Arap A, # 0, B, # 0, C,5=0 Gyaca, y Xonga Oy TeHr-
JIHKJIApAan
AlBr G (@.11)
Ay By Gy
kesu6 unkamit. Arap (4.11) Tenrauxsiap Gazapuica, T,' Ba T”/
TeKICJANKIAp, paBiianki, napanien 6yaamu. demak, T’ ea T*
mekucaussap napasresa Gfaunw yuyr (4.11) meneaukraprunz
Oagcapuawiy 3apyp ea emapauoup.
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G T pa I” TeRHCAUKAAD NepUeHANKYJsp GYJHILIN Yy
YAAPHIHT HOPMAT BEKTOPJapH Y3ap0 NeprneHAHKYJsp OF.auii
— —

—
erapa, sbuu (n' 1 n")=-(n'-n”) = 0. Bynman Kyiingars
TEHIVHK KeJIHO uuKaju:

A4, + BB, +CC,= 0. .12)

Arap (4.12) renrsmk Gaxapuica, papmanku, 7' Ba T'
TEKHCAUKIAD NepreH uKyasp 6yyiagu. Hemak, T' ea T me-
Kucaukaep nepnenduryanp ogauun yuyr (4.12) meneaukrine
Gusicapuauwiy 3apyp 6a emapatl.

28- §. dazoma T rpu uH3MK

1°. TYrpn unankHuHT BekTOp TeHraamacy. [ HXTHEDHI THF-
pu unstg OyJacun. By TYFpH umsukuunr ¢asojgarn Xxonath
oupop raitun M, €1 nykra Ba [ ja éryBum éxu yHra napai-

Jen Gyiiran s Bektop OH-
nam Tyna anngaasagn. Pa-
soma JlexapT KOOpAHHATA:
Jap cucremacy  Gepuara
6vsicun. Depuaran M, Ba
uxtuépuil M uyKTajJapHHET
paguyc-BeKTOpJapHHH  MOC
T

iz

o
paBHIIZa r, Ba I 6;1.13}{
Gegarusaiivis. 2DHAH KYHH-
Jlaruya MyJsoXasa [OpHTamH3
79w, (79- uuzma):

— — —_—
My (ro), M(r)€l=M,ME!

&k e L —_— 7.—,_
€KH [apTra K i MM =M\ "
EXHRITIA e Ypa MM || s 6yaranu yuyuw MM S eK
r—ry=»s, .%0. Byugan

— — -

r=r,+>irs (4.13)
TEHrIava  Keaub unkaam.  Yupu myrpu  uuztKHURe  GeKMmop
meneaamact peiiyiajim.

2% TYuTPII YMBHKHUHE MapaMeTpuk Ba KanoHuxk TeHrJama-

aapu. | tyrpu YHBHK Y3HHHHD BEKTODP TEHIVIAMACH

- - -

r=ro+Ars

Gnan Gepiviran  Gyici. M, (%o, Yy, 20) nyKTa r, panmycs

BEKTOPHHHD OXHPH, M (x, y, 2) sca | Ti{rpu uisiumir §ara-
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— -

PYBUH 7 paJHYC-BEKTOPHHHHT OXHPH OYJICIH, S BEKTODHHHI
Ox, Oy, Oz xKoopjaHHaTa YKJapHra NpOEeKIIs/AapHHH MOC pa-
\ o

BUILAA m, n, p Ounan Gearmiaiivms. ¥ XoJaa

i o [x—xojzkm,
r—ry=hks=>1y—y,=2xn,

(z—2="p. | ¢

Bynnan ywmoGy TEHIVIHKJIapra 3ra GyJamus:
= e
Y () = g +An, (4.14)
zA) =2, +Ap.

(4.14) Tenrmavanap TYnvaMn mgFpu CU3UKHUN2 napaent-
pux  meneaanacu jeftunami. Ilapametp A € (— oo, - ©0) TYpP-
A Kuiimataap KaGya Kuarawaa [ TYFpH YMBHKHHHT TP
HYKTa/japi Ba (pakaT Iy TYFPH YH3HKHMHI HYKTaJapH XOCH/I
6Ynamu. Ulyunar yuyn (x(A), y (), z(A) €/, AE€R n1ed E3u
MymkiH. Pasuwankn, (4.14) myHocaGataapaan napamerp A un
uMKapum MymkiH. Hartmxana

et A L L (4.15)
m n p
TeHrIamasap creremacn Xoclan Gyviamu. Oparna (4.15) renr-
JiaMasiap ClcTeMacl MYFpU YUBUKHUKHE KGHOHUK MieH2aaMactt
Jeiinnani.

Babsit xycyenit- xouapuu tabkuaag yramu3. Arap [ Tye-
pH uN3HK KoopjAHmara YKJapHaan Gupxra nepreHAHKyasp
Gysica, y Xoaja wy [ TYFpu unsukaa €rTybul HCTA/NraH BeK-
TOPHHHT 1y YKAarH npoekumuscu noara rtenr. Macanan, arap
I t¥rpu unang Ox Yxka nepnenaukyasp Gyaca, m =0 6){513-
mt. By Xosza [ TYFpH uNSHKHUHT TeHrvamMach Oympail €sH-
BERITH

X—Xo__Y—lYo _2—=%
0 n P

s

By renrnamana gl Kacp CHMBOMIK PaBHIIZA E3HAraH (cum-
MeTpus yuyn)., Acauga Gu3 2
Y—UYy > 22—
plgerae
TeHTVIKJIapra sramus.

Illynra Vxwanr, arap [ tVrpn UH3NK  HKKHTA KOOPHHATA
yiura, macagan, Ox Ba Oy ykaapra GHp BaKTjA NeprieHjH-

%=
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Kynap 6yaca, YHHHT KaHOHHK 1edlyiamMach GyHAaH Esuiai:
Xedoon Y—lo __ ¥ —2
0 : 0 p

Oumu [, Ba [, TYFpH uHM3HKJAD KAHOHHMK TEHIVIamalapi
Gunan Gepunran GYJICHH:

= M, (v, s, 7)€L
ml rzl f'l

(ly): x—xz=_1/—y2:z—z;,, M, (%3, Yo, 2), €l
my ny Pa

By TyFpu umsukaapuuur iiyHanTHpyBYM BEKTOpJApH MOC pa:
BHLIZA

- ; -
sy = {my, ny, pi}, 5= {My Ny Pa}

6Ynamn. Bynna _;1, _;2 Ba M,M, BextopJap OpacHHard My-

HOCA0aT/IapHH TeKIWNpaMiu3. S, Ba S, BEKTOpJap y3apO UH3HK:
JH GOFIHK GYaCHH, SbHH

=05, 450 (I, L= T).
a) S ma A—4T/\32 BeKTOpJIap ¥3apo uH3MK/AH GOFJIHK GOJi:

ranjia [, Ba I, TyFpu umsukJap yctma-ycr Tymajau. Macana,
yuey :

TYFPH UMIKJAp yeTMa-yeT TYILAZ I,
— — o
6) s; Ba MM, Bektopaap umsmii spkan Gyvica, SN
ey

51 7= MM M,, X+ 0 Gyuca, Gy Xonna [; Ba [, TYFPH UUSIK-
Jaap Y3apo napasest Gynaan. Macasan,

x=l_y=2_z—3
B 3
: i N el
e 6

t
TYFPH UHSHKJAP Y3apo mapaJesiznp.
— —

Arap s; pa S, BekTOpiap WHBNKJM spkJan Gy/ca, y Xoi-
na ly Ba I, vyrpi wmskkaap jsapo kecmagi. Macanan,
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TYFPH ulBHKJAp V3apo KCCH-
Laju (80- qna\m)

e
Arap sl, s Ba MM, eex-
TOpJIap  KOMIJanap 6) 1naca,
6y Xonma [y Ba [, TVrpm ui-
3ikgap (asoja KecHLIMAiIL
Byupa yaap yupawsac myrpu 5
wusuksap peiinnaaun. Macamdam, |

80- uu3ma.
X—=2 = ==2 z—5
1 2 5
x—1"' yg=2 24
1 2 4
TYFPH YMBHKJAD YupaliMacaup.
®azopa T; Ba T, TEeKHCJIHMKJIAPHHHT KeCHIHIIHAAH XOCHT
6yaran | TyFpu UMK ()epnﬂau 6yacun (81-a umsva). Ty Ba

Ty TEKHCJMKIAPHUNT 11y Ba nn HOpMa/l BeKTOp/IapHHH (ynap
KOJIHHeap sMac) sicaiiiuk. Slcamra kypa

— —_

(T i T

By Xo/11a 111 Ba N, HOPMAJ BEKTOPJIAPHWHT BEKTOP KynaHT-
MacH Tyrpu un3m\un IT HyHAJITHPYBYH BEKTOPH GynajH. By

epra HKKHTA nl, 1, HOpMaA BekTOp (pasojart [ TYFPH UH3HK:
HIHT XaM nopmanan GyJain. G

‘12

ol- TA3Ma,



Dazona (T) TeKHCIMK Gepii-
rag Gyscun (81-6 unama). by
TEeKHCIHKHHHT 33P0 KOJMHie:)

- -

Gy/Maran HMXTHEPHH HKKHTA ey, ¢,
i1y HanTup yBuH BEKTOPJIapHiii
oJdaiiing. By TeKHCIMKHHHL UK
KHTa [iyHaJTHPYBYH BEKTOp/api:
punr (IoKopuaary MyJsoxasara ji
waui) BexTop Kymaiirmac (T) 1e
KMC/IMKHHHT HOpMaJ BeKTopH 0f:
najn. ;
Suan [ rirpu umsng Gyl
CRL e J3apo KecHUIYBYH Ty, T, Tekic

ankaap Gepuiram  Gyacuu (82
yn3Ma), s’bHH

(=mnmy: (3515

fii= {4y, By, C}, n, = {Ay B, C,}.
I tiepu wnsmkpnnr raiimn M, nyxracisn onaiinnk. Arep
1 my Tyrpu wmsnkumar uxTnépuin nyTacu Gy.sica, y X0k
YHUHT TeHrviaMacHiu /o

/

—_— = = “r =1
MM=7s ékur—ry=»1s, A0
ékn %
X—% = hm, e
Ui = i (| i S el QU S G |
Z—z,=p m n P

KYPHHMWAA €3y Mymguuauruan  Guaavus, OyHaa ! TyepH

l{{,’f”z”';‘; § iiynanTupysyn Bemopxmmxr'xcoopmmaTanapu
’ ’ .
Be}(fo“m; HKKNHTA  kecnmuysun Ty, T, TeKuCJAHKHHHT HOpMai
i DHAPHINAE BEKTOp Kymaiitvach [ TyFpu- 4HSHKHHAT
5“%'.“!1))'511". BEKTODH 3KAHJHTH MabJIyM.

KKH BEKTOPHHHT BEKTOp KynaiiTMacH TabLpH(pHra 8COCAH:

s C =5 By/#%
[Foe (S | B[

Iynra xjpa [ 13
2 ) TYFPH WIBHKHHHT TenrJyiaMacHHH KYiinaa
KYPHHHIIA C3HII MyMKHp: : l ; VI
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X —=Xg- YR

B; 01[ (6%, Axl A Bll'

B, C, Cy A, A, B,

3°. BepuaraH MKKH HyKTa OpKaau YTYBYH TYrpH HH3HK
TEHrJIAMacH.
. @asopa M;(¥;, Y1, 21) Ba M,(x,, U 2) HYKTa-
Jap Gepuaran 6yuauG, Oy HyKTadap OpKaJH yTyBuH TYFPH
—_—

YH3HK TEHIVIAMACHHH TY3HIU Tanab xuauucni. MM, BekTop
Gepu/aran TYFpH YH3HKKA KOJUIHHeap Oyviaju, sblH

a ——
s =AM, M, A 0.

-
Bynna s sexrtop ! TYFpH uM3NKHHHT {IVHAJTHPYBYH BEKTOPH.
—_—

Arap GouwwianFuu uykrach M, mnykraga Gyaran MM, Bex-
TOpHH | TYFPH UMSHKHHHL [YHAITHPYBuUM BeKTOpH CHpATIILa
0JHG, TYFpPH UMBHKHHHT BEKTOP TCHRIAMACHHH 9bTHGOPra
0JIcaK,

=3 e —_—

r=ry+ MMM,

D S —_—
TeHIVIaMara sra Gysamms. r, ry, M;M, BeKTOpJapHHHT K@Op-
AuHaTajapijan Qoiizananu6, KyfHAarngn XOCHI KHJIaMmus:

—_ - — - — —_ =
Xey + yey + zeg = xye -+ yhey + 218y + M(xg—x) e -+
e

+ G —tn) e+ (22— Zl)‘;j
&xu

ere = - —
(¥ —x)er 4 (y — yr)es + (2— 21)e, = Mxp — Xa)er +
—_ —_
+ Mya — y1)es + Mz, — 2)es.
By Tenrniama kanmommk xypuumuza Kyiiwiarmua ésniaju:
x—%7e Ly e e (4.16)

Xg— X Ys— 23—
(4.16) Tenrsama asona ukkw Hygmadaw Gmysuw  Myrpi
HUSUK merzaamacuoup.
29-§. Vikkn TYrpu uu3uk opacuparn Gypuax

Dagonarn ukku  myrpu qusur  opacudaeu 6ypuarx neé
Gasonunr nxTHEpHii nyKTacuian Gepmiran TYFPH UH3HKJAApra
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napajjen KHIHG- YTKasuirag
HKKH TYEPH 4YH3MK Opaciari
Oypuakka aHTH/Ia1H.
) ~ Bourkaua aiitranjga, TYFpH
YHBHKJIAPHHAT  HyHaJTHPYBYH
BeKTOpJapH opachjard G6yp-
yaK Gepuarag TYFpH YH3HKJAp
_opacujarn Gypuak Jeb ara-
JaaH.

TYFpu un3HKJIap KaHOHHK
Tenr/amajapu Guiad Gepuirai
6YicHH:

83- un3ma,

(11): X—X1 =—!/_.’/1 = 2;—1?1, /‘41()51, iy 21)6111

my ny
(oSt ely o 2—2 . e
( 2) my My P2 7 M::(Xm Yoy Z_)E 2

By TYFpH uH3HKJIapHHHT ifHANTHPYBUH BEKTOpJApH
St -
51= {mln ny, pl}! S, = {’”2: Ny, pz}'

Lo B
By Xon7a s;, 5, Bektopaap opacujard Oypuak (83- unsia)
Oynjail Tonuaaau:

mymy 4 nyny -+ P1P2 ) (4.17)
R : o) 3
1/171‘1 -+ nj - pf‘ 1% mf + n3 +- P

cos (Iy, 1) = cos (s;, $;)=

Arap [ VF % y apa yica
S aTdDRirend l, TYFpn umsmkmap ysapo napases Gyica,

5, Ba 5, BEKTOPJap y3apo Kosuinieap Gysaju. DynJaH HKKH
TYFPH YHSHKHHHT napajfiesJiHK Iuapti yuiby
/
R Py 4.18)

S my ny P2
KYPHHHIINA E3WIHUIH KesH6 unkaan. Arap (4.18) TeHrJHK.Iap
Gaxapiica, Iy Ba I, tyrpu umsnkaap napassen Gyaann. [y
HEHT yuyH Oynjail tacaux ypunau: [, Ba [, /mﬁp{/ qu3UK-
aap napaaren Oijautuu yuyr (4.18) nzc/zemf/c.zu[uume Oadica-
puauwi apyp 6a emapau.

HIKKH TYFDH yHsHK T neprenAnKyJAPAHK 1apTH yuoy

mymy, 4 myn, - pyp, =0 (4.19

"g’?”g”mﬂf‘ C3WIHIUHTA HLIOHY XOCWJ KHJIMIL KHiiii  SMac,

as00a UKKW MYrpu  wusur  nepnendukyasp Gyautid yays
(4.19) meneaurnune Gascapuuwi 3apyp ea emapaudup.
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80-§. Tyrpu uu3uK OuaaH TEKHCJMK OpacHAarH 6ypq;u;

Tyrpi YH3HK OHJAH YHHHT = TCKHCJHKAArH MNpPOEKIHACH
opacHiark Gypuak Mmiyrpu wusus 6a mekuciux opacudaeu 6yp-
gk peiimnagu. By Ttabpud HKKH GypuakHH aHHKJaiinn. Y.ap
6HpH HKKHHUHCHHH T Ia TYJALBpYBuH Oypuak/iapIHp.

TeKHC/HK Ba TYFPH YHBHK KYHHJarH TeHIvamManap OHJaH
Gepuarax GyJICHH: . :

(T): Ax+By+Cz4+D=0,n={4, B, C}, -
n: X—% Y=t 2=z
() m 2 n e PR

= {lll, Hrp}: Ml(xlv Y1s Z[)El_

84- unamaznan | TYrpu uusHK Guian (T) TEKHCAHK OpacHAard
6ypuak n Ba S BEKTOPJAp OpacHAary 6ypan11aH% ra ¢apg

Kumaau. [lyunir YYYH ynsMafad KyiiWiariiapra ramus:

PN N\ N\
MMy, MK) =@ = (I, T); (MoK, MoM) = 90°

Z

84- unama.



Hemax,

TS = s
(s, n) = (M,My; MyM) = (MyM;, O{‘H):
: 7 7N 7 5
= (MM, M,K) + (MK, MM) = (l, T) -+ 90°
Bynapra k§pa Kyiiugars (opmysiara aranus:

0 o |Am + Bn + Cp| (620
[cos(s, n)l =|sin(l,T)|= VETErC V.

Arap [ 1yrpu unsuk (T) Texmciukka mnapaaien Gyica, y
Xonna (4.20) mas ywey
Am +Bn+Cp =0 (4.2
TEHIVIHK Kequ6 umkanm. By sapypumii Ba erap/u 1UapTAdd
ubopar.

AsBanry nyrkTiapAaru kabu, [ TYEpH 4H3HK 6MaH T
TEKHC/IHK [EpNeHAnKyaap GVIHuH yayH

esss G- - (4.2

TCHIVIHK/ApHAHD Gazkapiiiiu 3apyp Ba eTap iiiup.

31- §. Tyrpn unsnk GuaaH TeKHCIMKHHHD KECHUIALIA
Yu6y

(== IE 2 — 21, o1 (4 g1y, 29) €L
p

TYFPI yu3nK GHian
(T): Ay +-By+4Cz D=0
TEKHCAHKHUHT Kecuumm nyxracunn (Gynjait HYKTa MaBXyA

Gyca) Tomiu Guaan wyFysIaHaMua. Bynunr yuyn ! TyFpH
YHBHKHIHD TEHIVIAMACHHH MapaMeTpuK —KypHHHuIJa €3aMu3:

X = X + Mmn;
Y=Y+
2=12z - Ip.
X, y, 2 uunr Gy xuitvaraapun (T) nuur Tenraasvacira Ig)"nmua:
A(xy +Am) + B(y, + hn) + Clzy, +Mp) +D =0
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EKit .

Axy + By, +Cz, -+ D - M(Am + Bn +Cp) = 0.
By Tenrsiamazan

N = _rAxl+B.‘/|+C?1+D
Am + Bn +Cp

A HUHr 6y KuitvaTHHH [ TYFPH UHBHKHHHT  TeHIJamacHra
KYiinb, Gepuaran TYFPH uH3HK OHIAH TEKHC/HKHHHI KeCH-
WU HYKTACHHHHT KOOpPJHHATAJAPHHH TOMAMH3.

Arap (4.23) ¢opmynaga Am + Bn+-Cp =0 6§.ca, Ke-
CHIUHII HYKTacH MapKyxA GYaand Ba WYHHHT Y4yH TYFPH YH-
3HK GHJIaH TeKHC/HK OUTTAa HYKTaja KecHLIaXH.

Arap Am 4+ Bn + Cp =0 65au0,

Axy -+ By;4-Cz;, +D 0
6y/ica, TYFPH yH3NK TEKHCIHKKA napaJvies Oyjafu Ba TYFpH
unsHKAarn (xy, vy, z;) HyKTa Tekucaukza &rvaiimn. [eMak,
TYFPH yH3HK GOHJIaH TeKMC/HK KecHuimaiinm. Arap
Am +-Bn - Cp =0,
Axy + By, + Cz;+D =0

(4.23)

maptyiap Gakapiica, GyHIaH TYFpPH uH3HK OHJan  TEKHCJIHK
¥33p0 mapasviesi 3KaHH Ba TEKHCJAHK TYFpH 4H3HKAArH (xy,
Y 2y) Hykrazam YrHum kemub unkamuw. J[ewmax, TYFpH un-
3HK TeKHCaHKAa éral.

1°. Mkkn tyrpu uusuKnpHr Gup Tekncankia ETHW Waprs-

Ywby 1§rpu uusuxaap Gepuaran 63JcHn:

S xX—Xx Y—Uh 25="%1

(y: = = ’

my ny P1
(I P e 1 Y—VYs Z2—2
A my T n, = Pa 3

By epra M, (x), Y1, 21)» ; = {my, n,, p} €ly Ba My(%s, Un 25),
= {my, ny, P2} €Ly

S

Papwanxi, /[, a [, tyrpn uusnkaap Gup TeKHCAHKAA

= e
érmum yayn A1, M, s, S, yuta BeKTop KommiaaHap GYumHiH
3apyp Ba eTtapJii.
Yu BexTopnunr KoMmIanapauK | wapruian - Qoiigananio,
ywolyra sra GjJamus:
FISELLN(Ey 8

> -
(MM, -5, = 0.
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—_—s 5
Arap MyM,,s,, s, BeRTOpAapHiir KoopaiiaTanapiin bk
Gopra oncak, Kyiinard TEHNIMKHE XOCH/I KH/IAMH3:
X b —l Z— 2 i
my ny Py =0 (4.24)
my ny P2
By tenruxnunr Gamapuanmm [, Ba I, TYFpu uu3uKAap GHp
TEKNC/UK/d ETHIUN YUYH 3apyp Ba eTapaIHiup.
OHIHM MHCOJIAD KYpamus.
I-mncon Yuwby (T): 2x+y—z—4=0 TEKHC/HK  GepHraii
My (1, 3,0) nykranan §1u6, (T) TekHcaHKKa napaiies Gy.araH — TeKHCK
TEHr/J1aMacH €3MJCHH.

Eunw. ®apas kunaiiank, nananaérran tekucan (7T,) 6yachd. (T)
TeKHCAHK M, (1, 3,0) HyKTajaH yTraHaurd ydyH yHUHT TEHIJIAMACH:

(Ty): Ay(x—1) + By(y—3) +- C;(z—0) =0

Gynam. (T) va (T,) Tekucaukap y3apo napassien GyarauH yuyH Hnad:
ray (T) TekHCAHK TeHraiamach Kyiimjiarm Kypuumuwra sra 0y/ajd:
2x—1) + 1-(y—3) — 1.(2—0) =0

€kH 2x + Yy —2—5=0.
2-mucon, (T): 2x+y—z—4=0 mexucank ea M;(1,30)
My(0, —2, — 1) nyKTanap Gepuaran. (M;M;) = ({) T§epu wH3HKAAH T
(7\2) TEKHCHKKA Mepnes Ky aap Gyaran TeKHCJIHK Telr/aMacH Ty3H/ICHH,
Eunw, Arap wsnanaétran texucauxun (7T) accax,

(MyETy): Ay(x— 1)+ By(y — 3) + Cy(z—0) =0,
(METY): Ay (0— 1)+ By(—2—3) + Cy(—1—0) =0.

Viggnndn tomonfan, T 1Ty Gyaranu yuyu

{—Al—snl—cl =0,
24,4+ B, —C, =0

B3 Gy epaa y4 HOMALJYMIH HKKHTA TeHrJjama cHcTeMacHra sra Gy aaHK,
Homabaymrapnan Gupna uxtnépuii taunaimus, Arap Ay = 1 jecak, Ky-
{iujiaraapra sra 6ynamus: :

1

—5By—Cy=1, Bi=—,

Bl—C1=~“2 C

SHAH A3naHaéTran TEeKHCAHK TeHrJaMacHHu ¢3aMu3:
1 3 3
xX—— — 2zt —==1=0
: gty it
éxu
2%—y+32-+41=0,
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3-MHCOd, Kyfigars

.

T —0 p—ilsy
() 52 == = 2, e, 1,3l
myi§l=2§l~z;°Au-1x 0 €l

napainesn TYFpU YH3NKJIAp OPKATH TEKHCANK TeHN1amMacH Ty3HICHH.
Eunw. Mananaérran TeKHCIMK GepHiaran napaijen TYFpH UH3HK-
Japra érysun My(2, 1, 3), My(—1, 1, 0) nykranappan yragu, M; uyKa-
AaH YTyBUH TEKHC/IMK TEHIVIaMACHHH €3aMiH3:
A(x—2)4+By—1)+4+C(z—3) =0. (@)
My(—1,1,0) uykra wy Texueankia éragu. Ilysnnar yuyn
A(—1—2)+ B(1—1) +C(0—3) =0

€Ki
3443C=0 ) 6)
TeHIVIHKKa 3raMu3.
Bysgan Tauikaph, H371aHa@TraH TeKHCIHKHHHT Gepuiran mapasjen

TYEPH uH3HKIapra napajvesuK wapTHaan QoiianaHu6 Kyfuzaruan Tona-

MH3:
2:A+1.B4+2.C=0. (8)

Papwankn, A? 4 B* -+ C?*+0. Ulyauar yuys (a), (6), (B) Tenraa-
Manapun 4, B, C ra uHcGaTan cuctema 1e6 KapaG, 6y CHCTeMa TPHBHAT
6¥.1Maran eumvra sra GyaMUMHI E3aMH3:
x—2y—12—3

3 0 3 |=0.

2 1 2

Bynaas uananran TeKHCHHK TeHraaMacH ¥ — 2z + 1 =0 KeauG 4YHKaiH,

IV 6o062a ooup mauxrap

- —_

. a) A(0,2,3) nykragau yrysun'sa a= (1,0, 1}, 5=1{2,1, 3} ek-
TO])‘ldpl.l napanes 6yJaran TeKNHCJAHK HHNT TEHrIaMacHHH TY3HHD,

6) 0z ¥ va N (4, —2,7) nyKTagan yTyBYH TEKHCAHK TEHIVIAMAaCHHH

Ty 3HHT;
B) N (4,—5,7) nyxranan ymi6, yOz TeKucaukka napamen GyJrau
TEKHCJIMK TCHIVIAMACHHH Ty 3HHT;

r) N (4,3, —2) myxtajan yrysun sa Oy YKKa nepneHgjkyasp Gyu-
raH TEKNCJHK TeHraMacHHH Ty3HHF.

/l\aauﬁm[) a) x+y—z41=0; 6) x+2=0; B) x—4=0;
r) y —3=

. A(2,3, — 1) nyxrazan §ryeun pa @ = {1, 2, —4} sextopra mep-
neH:ulhy'mp GyJIran TEKHCIMK TeHrJaMac Tysxmcnm.

Kaeob: x+4-2y — 42—12 = 0.

3. Y6y Tekucauxaap anTHPYBUH  BEKTOpJapHIHTr KOO pAuHATana-
PHHH TOnMur: a) X} ‘7:/ —2z41=0; 6) x—34-5=0;6) y+1=0; *
r) x—3y-z- 1“:

JKasoGaap: a) {I,_,——]) 6) {1,0, —-:}.1 {0, 1, 0): r) {1, =3,1}.

4. N(2,1,3) nygragan yrypun sa a=(l,3, —I} negropra napanien
GIviran TYEpH YHSHK TeHIVIAMACHHT TY3HHI.
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.3
X aea6: 50 -—y—3 e
5. Tyrpu VHSHKHHET KyiiHjard TenrJaMacHHH KaHOHHMK WIAK/Ta Kel:
THPUHT:
. [24+8y—z—9=0,
x—2+2+3=0,

JKagoG:

6. Kyftmaarn T§FpH UH3BHKHHHr napaMeTpHK TEeHIVIAMAacHHH E3HHI!

{x'+2y+z—l=0,

x—y+1=0,
JKasoG: -

7. A(l,—5,3) HykTanan Typun Ba KoopamnaTanap JKaapH GHnaR
0C papHUIza

s o
e 1=,

Gypuakmap TAWKHJ KHAYBYH TYFPH YHSHKHHHT KaHOEHK Ba NapaMeTpHK
TeHIJIaMaNlapHHH TY3HHT,

cr—1 g5 2—3
Kasobrap: —— ="—— = ———;
e 1 V2
x=—"t+1
y=1t -5,
=)2 143
8, {ixiji-z-‘f1+_5 =0 Tyepu unankpunr x0z na y0z KOOpAWHE:
HATA TeKHC/ANKJapAarH MNpOEKUHANApH Kanjaii Teuruayanap Ouian ufo-
JajiaHaau?
5 i 5
Kaeo6: {z':'?"'l' 3 {Z':—;y—l,
y=0; =0;
9, Kylugaru mkin Tyepu unany opacujari Gypuaiii TOMHHT:
{3x—4y-— 22=0, fdx 4- y — 6z — 2 =0,
2+y—2+4+1=0 " jy—3—2=0

98
800: (p=arccos — = 59°48’,
/Kacob: @ S o5 = 59°48

x—0 —
10, Ymby —— = *3-4 = z% TYFpH un3MKHHHD X — ¥ 4 324
+8=0 TEK“C'IHKAHFH NPOCKIMACHIH TOMMIT,

162



. [x—y+348=0
Kaso6: {x_gy_z+7=o_

11, A4, =3, 1) HyKTajaH YTyBUH Xamua

¢ 0 2590 — 0
(i = el
(1922 =”T—3=ﬂ M (—5,34)€l

TYFPH YH3MKJApra mapasnesi Tek HCHKHHHT TEHIVIaMaCHHH TYSHHN
Haeo6: 16x — 27y + 142 — 159 = 0.

[x—y+3=0, . 2 _X_—-_l =
12, 6y +1=0 TYFPH YH3HK OpKaau y'ranlfl‘ﬂﬂ Ba 1
UL g ° 11 6 CHT Kit-
B, TeDn mHIEK Gunan kecHmug 45° yu ypiaK XocHa K|

JYBYH TEKHCJIHK TEHrJIaMacHHH TY3HHT.
Kaeo6: 2x - 4y 4+ 7=0.
13. A (4,-3,1) uymammr X+ 2y — 2z —3 =0 TeKHCAHKJArH Npo-
EKUHACHHN TOMMHHI.
JKago6: A (5, — 1,0)."
x—2 y—1 2z . ,
14, A(7,9,7) nyxtajau R e ?Tprll yy3uKKaia 63a-

TaH MacohaHH TOMHHT,

’ r r
Xo—X Yo— Y 2%

my ny Py
E m Ny Pa
Kypcatna, d=— 2 =
]/ U I Y LR
Ny Py Pa My Mg Ny
&kn BekTop (Qopvagarn
— B i o
(ra — r1)(ny X )
e e e
[ny X |
z]mp\x) aanan Qoftjaaunnr,
Kaso6: d
S i y+3 242
T ——%——:—- Tyepn  unsnK 4x+3y=2+43=0
TEKHC/IHKAA STapnMi?
Nl oy 1y 2=
16. i _3 = 5 TSepu unsnk  Cnnan 6x 4 15y — 102 =0 Te-
KHCJHK opaciaarn (I\’]"l AKHH TOMHHE,
Kasob: ¢ = 1°[7’,

17. N (2,3, —R) uyl\m:nn V6, 5x — 3y +22=10= 0 TeKHC/HKKA
napajies GViram TeKHCJHK TCHIVIAMacH Ty3HJACHH,

Masob: 5x — 3y -2z 4 1 = 0.

I8, Kyftigarn Tekicoukaap Tenraavaciint nopvaa  opvara  Ketu-
puur: a) x 4 y—2—2=0; 6) 3x45y—4z-+7=0,
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JRaso6rap: 2) ii%——: 0;

B « 7

S B W

19. N(2, 3, —5) nykragan 4x — 2y +- 5z —12 = 0 TekHCIHKKA Tylk
puaras nepneu;uxyupmmr Y3yHJIUTHHH TOMHHT

Kaso6: d =Y 2 7‘ 5

= 0.

20. A (0,—2,1), B(4,6,1) C(—3,4,2) nygranap

{2x—y—;—3z—-5-= 0,
4x + 3y — 2z + 8=0
1VFpi SH3NKa ETamHME?

2 2x i y+ éz —6=08a x+2y—2-3=0  TeKHCIHK/APHHKT
KecHwran unsneugas sa (1,2, 4) Hykragad yryBud  TeKHCJHMK TeHraMa
CHHM_TONH BT

Kago6: x — 8u 492 = 21. 4
22. A(—1,2,3) pa B(2,6,8;4,5) nyktanapran  yTyBuM TYFPH Hi3H§
TeHTTIaMACHEN €3UHT BA YHUHT HHATHDYBUH KOCHHYCJAPHHH TONMHHT.
= =3 e
/Kagobaap: _l=yT2_ E = cosa = 0.3 V2 cos f =

=04-1/2; cosy=0,7512.

23, Ywby (x==2{—1 TyFpy UH3HKHHE"
y=1+2, L
z2=1—1t
3¢ — 9y L+ 2=3 1ekncamk GuIaH KecHlra HyKTaCHHIHT KOOPAHHATAN:
PHHH_TONUHT.

Kaso6: (5,5, —2). :
24. Kyilngarn 1§rpn UN3MK Ba TEKNCANKJAp Opacijiary  MyHocagar
NapHI aHHKAAHT:

a) (x=—6—21,
{y =143, Ba 2x—5y -} 62— =0;
z2=3+41¢
6) (x=—4—50,
{yz I +6t paldxt2y—z++5=0;
z=5-3t
B) (x=1-—231,
{y=—-5+3l, Ba 2x — 5y + 3z—] = 0}
=247t
n(x=3—5¢ *
{y=2+l. Ba 2x—2y——32—5==
2=]—4f
2) (x=5+42,
y=1—3t pa r—y + 22=0.
z2=T7—6t
IKasoGaap: a) KecHuan; 6) Tvepi umm\ TeKHCANKAA ETaNH] B) Ke-
cnuvaliang 1) KecmuMaiiang 1) gecuuiam.
b 25, l\ymmam Gepuarai yura Tekncanns opacuaari MyHoggfataapin
BHHKJAH:
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bx
A v GuT. 210
6) TeK s HyKTara sra l . Keci-
wapit; * TaDHHHT Xap HKKHCI ap OYiinda
i\ {CIHKJIAPHHNT  Xap k KecuwHO, Oy TEKHCs

KeCHILI
JuKAAp Op

<ALUKH KHIaJH,



5-B0B. MKKHHUYY TAPTHBIIU CUPTJIAP
32-§. Miknnun taprubum cUpTHHHT YMyMuii TEHTJaMacH

@Dasonnnr Gupop [exkapT XoopiMHAaTastap —CHCTEMACHA
A, B, C, D, E, F xosdduunentiapan Kamua GUpH HoJal
bapkau Gyaran 3

Ax* + By? +C2* 4 Dxy + Eyz + Fxz + Kx + Ly + Mz +
i (6.1)

TeHIJIaMa OGuian Gepuaagurap HyKTadapH TYIIaMH URKUHAUL
mapmubau cupm neitnnajin.

By naparpadia acociii LTHEOP HKKHHYH TapTHOJIH ailyaH-
Ma CHPTJIAp: KomycJaap, WHJIMHAPJAAp, 3JIHICOMAIAp, THOep-
Gosounap Ba napa6oson/iapra KapaTHJain.

Busnunr acocnii maxcaguvus Kyiimaarugau nGopar: arap
HYKmaaapkune eeosmempur yput cugpamuda cupm 0Oepuseat
Oyaca, yHune menzaamacuriy mysuut érxu arxcunua, azap OxXyz
Koopdunamanap cucmesacuda menziasa Gepuirear Oyaca, wy
meneaana “GUran. macsupaaraduear cupmuune ULQKAUHU MeK-
wupuw kepar.

1°. Aitmanma cupraap. Bupop Ttekuc L uusnkinur [ §i at-
Poiia aitnannmmaan Xocua Gjviran nyKtasap TYJIaMu auaan:
M@ CHPT Reinanu. L uuzug aiviauma cupTior sepuiuant,
{y:g 5¢a -yuuur atizanutu  gru peimaagu. lynu tabkiiad
YTaMH3KH, MepWAHaHHHHT ajfiiapuin YKu atpodujia alyianuuin-
Ad YHHNT Xap OHP HyKTACH aiiana unzajii.

_Bus kyiinna 6upop Oxyz koopaunaranap cucTeMaCHHH Talx
N30, YKJIApH KoopAHHATA YKJa2pu Gusan ycTMa-ycT TYUIagH-
T ailanva cHpTAapHunr Tenraamasnapunin Kapaiiva. Vumi
anamn yxu Oz yKgan wGopar Gyaram, L mepuanan 3ca
Oyz Tekucaukaa i,

R(ym2) =0,
e 62

TeHrJ/laMa GuJan Gepraran Xosiin Kapauiaan Gomaaiinvng, S Oe-
puaran [ unsugunnr 0z §K atpoduiaa aiamimiigan Xocud 63+
ran cupt Ba M (¥, y,/2) €S 6y acun (85- unam: 1YKTa OpKa-
Jn Oz YKKa nepnenpukynap Kuaub yrxasusiran  rexncduk S
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cipTHH Mapkasn 0z yK7ia érys-
un K myxraza GyJrax aiinaxa
6yiinua xecaau. Llynn Kaitg Ku-
26 yTaMusKi, ailJlaHanuHr 6ap-
Ya HyKTaJapHHUHT anmniuKaTa-
JiapH Ba- /{ HYKTAHIHT anmiuKa-
TacH M HYKTaHHHT anmiajka-
TacH Gysran 2 COHra TeHT.
Aiinana 6uian L yH3HKHUHT Ke-
cHHm  HyKTacHHH N Oujax
Gearmnaiimua. N nykra (0, yy,
2) Koopannartamdapra, K HyKTa
sca (0, 0, 2) KoopAmnaraiap-
ra sra. 85-un3MajaH paBLIaH-
Kif,

85--un3na.

IKM]| = |KN| = lyi)s
d K, M=) G—0PFG—0F T =2 = V& + 7"
Byunan

ld =V 2 + o7 &gy = £V * + 4%
Bynn anriGopra oncak, (5.1) Temriama Kyitnzarid

F(xVxFy%2)=0 (5.3)
Kypunnmra xesaan. lyngaii xniu6, S afitanma cuprra Te-
THIH HXTHEpHET M HYKTanuHr KoopAunaradapu (5.3) Tenr-
Jamaun  Kapoaraanthpagd. Wyngail knaud, (5.3) Tenriama
Mepuinanapijan Gupu yOz tekucankia &6, (5.2) TeHraa-
Ma Guaan anukJanysul, afiiaunin yKi sca Oz yxaan néopatr
Gfiran S aiianva CHPTHH aHHKJIAiLH. 3
lynra yxwauw, arap my mepuauannunr ysunn Oy yK ar-
poduaa aiiantupuica, Xocna GyJarad aiilaEmMa CHPT

Fy, £V +28)=0
TEHIVIamara sra OYviaj.
Arap [ mepuanan Oxy Tekuc/aikja érca pa

{F(x,‘y):O.
2=0

TenrJamagsap Ouaan Gepuaran Gyuca, y xonna"l HH O"x VK
€k Oy Vi atpodria aiiiauTHpHIIAAH XocH/ Oyaran aiinau-
M8 CHPTHHUD TEHIVIAMACH MOC paBHILAA

Fix, =V +2)=0



F(xV#+2 9=
KYpHHHITA GY.1a1H.

=
2°, Upaunppuk cuptaap. Bepusiran S BeKTOp ﬁynanumqra
napa/iJenauraya KoauG, 6epuiiran L uH3HKHH Kecalurad TyFe
PH UHBHKJIAD TYNVIAMH 4uAuHOpuK cupm Aefinaanu (86- unsa).
i
Bynna b wusug yuaundpus cupmuuxe UgHaAmUpyeduct, §

BeKTopra mapanziea [ TyFpu SR

UH3HKNAD YUAUHOPUK CUpML= 47
HUHZ 5c084UAapl  AeinNanH.
Bawau xycycuii xomnap- s b
HH Kapailauk: s [
o . ] i /
?‘:,\;\, 12s
i (42
z{l'f ‘I--Ls i
‘ '~
T g -
{ —!_-----.-,-a-
Mg 4 y
Iy T Sl U (G772
st
Lo Bl
4
> £ :
e S B
86- un3na. 87- gf3ma.

1) acoBainapn 0z ykka napases Gysranm LIIHHAPHK CHPT-
HH  Kapailnmk. By cupTaunr sacoumcu ! TYFPH UH3HKHHHT
TeHIVIaMac § = a (a>>0) GyuuG, y Oyz TeKncJHKAa Erai.
Onunrn naparpajaari aiilanva CHpTHHHI TEHIJIaMaCHHH 3b:
THGOpra 0JICAK, Gy CHPTHHHI TEHIJIaMACH (87-un3ma)i

Hs V2 +y:=a éxu x4 y*=a’
By cuprun  mijrpu doupasud yuaunop jpeiiaaji.
2) sicoBy: niapn Oz yiKa napaznes, iijnaatupyBuuc b sca

Oxy TeKHC/HKAA ETraH IHJAMHAPHK CHPTHH Kapaiiuk. Pab-
WaHKH, b jijuantupysun

(F(x, y) =0,
l (kz =y)0 (5.4)

TeHrJamManap cucremacH Guaan Gepuuaau. Duan Gy CHPTHHHT
reiraamach  F (v, y) = 0 jzan uGopar skamHin HCOOTJIAIMII,
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Xaxikaran, M (¥, y, ) HYKTa CHPTHHHT HXTHEDHA HYK-
tacu G6yacun. ¥ Xonga M HyKTaHHHT OXy TeKHCAHKAArH
npoexuusch Gyamui N (xy, Y5, 0) Koopamnraranapra sra 6y-
nanu Ba L fiymantnpysunpa éraan. Iy caGabmn N (x;, ¥, 0)
HYKTaHHHT KOOpAHHATAJapH

! ) Bz, ) =0

TenramMany Kanoaraanthpaan. Jemak, F (¥, y) Tenraama sicos-
ypnmapy Oz YKKa napajien_6yiran LHIHHAPHK CHPTHH Tac-
BHpJIATi .
3) sicouniapi Oy YKKa napaiden, ifiynantupysuicH L sca
Oyz tekncaugjaa ETHO, YHHHT TEHIVIAMacH
{F(y, =0,
=10

cHcTema Guiian Gepuaran cupt F(y, z) =0 Tenriama GHiaH
TacBHpJIaHAH.

Ulynra yxmam, scoBumiapn Ox YKKa mapadaed, ityHan-
THpyBuncH L sca Oxz TeKHCJAHKAA ETHO, YHMHT TEHIVIaMacH

{F (z)i=10}

y=9
cictema Guian Gépuiran  cupt -F(x, 2) = 0 Tenrzava OHian
TacBHpJIaHA/H. ‘

x2? !/'.‘
I-mucoa Yuby — 4= =1 (5.5)
. aZ b'.‘ .
TeHrJavMa  $a3ona ININHAPHK CHPTHH TACBHPJaiAH, YHWHT #YHaATH-
pywusicn sanunc 6yan6, y samunc AOy tekucankia €tag, sCOBYH/IApH
sca 0z yKKa napanien (o1munTiR wiANKAp) GYMIaH.

2 Nucom Yuey ——% =1 (5.6)
Tiat bl

TeHrIaMa (asofa UNAMHAPHK CHPTHH TACBHDJIafiiM, YHHRT fiyHanTHpyB-
YHCH runepGona 6 an6, y runep6osa xOy TekHCIHKAA €TajH, fCOBYHMA-
pi sca Oz Vixa napasnen (runepGoaHk WHANHAP) GYaanH,

3-MHcoOM. Ywby y* = 2px (5.7)
TEHIJIAMA LIHHAPHK CHPTHH TACBHp/afH, YHHHT i VHa/THpYBUHCH napa-
Gona Gyan6, y napaGosa xOy TekMeJNKAa Eraaw, sicoumapn sca Oz
YRKa napasien (napaGoauk UHAHHAP) GYaaaH,

3°. Konyc cupraap. ®azonarn Gu:op Kysraimac M, (x,,
Yo, Zp) myKralam $rn6, Gepuaran L unaukua KecyBuH [ TYE-
PH UHMBHKHIINT XapakaTHaan Xocu GyJram CHPT KOHYC cupm
seiniams (88-unanay. M, (X, Yo» 2o) HYKTA KOHYC ~cupm-
HUHe yqu, L unsng  yHHHT ZgHaamupyeudctt, | TYFPH UH3HK -
3Ca KOHYC cupmunuxe scoguuct Refiaaum. i

< Arap Guspan yun xoopaunaranap Goummiga 6yan6, z=Y
TYFpH ynsukuuur Oz anmiukatanap YKH atpobuia aiviaHu-
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IHAaH Xocua Gy/raH CHPTHHHI TEeUTVIAMACHHH TY3HLI Tanab
KiInHCa, y Xoaga 6y CHPTHMHI TEHrJavaci aijanma CHpT:
HUHT TenrJamacura yxuan

2=+ VP FP<—> 22 =1+ y?

Gynann (89-unsva) By komycuu onaraa doupasui KOHYC Xe
imaazu. Uly xonycnn xOy TeKHC/IHMKKA NapaJiiesl TeKHCIHK
Guaan Kecuwica, Kecumja JHonpa Xo-
cua Gynaau.

4°, daauncoun. [exapr Koop-
AHHATAJIAD CHCTEMACHHII TEerHulIHga
TaHJAHTanja TeHraaMach

88- unava. 89- yn3ma

P T (5.8)‘

&t ta=1

Aan n6opar 6¥uran cupr sasuncoud peimsiand, GyHua a, b
¢ — MycGaT conJap.

_OmMnconn Xakuza ymysuii rtacapsypra sra GJUIHII yuyH
KYHHAArn Macanany Kapaiing,

y* 22

Macana. Oyz TERHCNKAA 7 + 73
Gepirai snmncnimr Oz §i atpodusia  ailianupiiuiian xo-
cua Gjviran CHPTHHHD TEHIVIAMAaCH TY3HJICHH .

Eunum. Aiinanva cuprunur tenraasacunn tysum  Konpjas
cHjan Qoiiranann6 Kyinarnra sra 6y1anu3:

= | renryiama Guian

(£ VaEpym 4 2 2+
—T'I-c—,«l Exn ——=—




90- ynava.

Bynnan
oY x2 y2 22
b2 4 b2 +£'.' =1L : (5.9)
(5.9) Tenrniama Guiam Gepuiran CHPT QiAQHMA 5AAUNcoud
Reitwaan (90- a, 6 uuamanap). Arap b>c Gyaca, (5.9) tenr-
Nava gucudaran afiianva saiuncongun (90- a umama), b<<lc
65:':1(:3, uyausran aitlanma samunconian (90-0 unama), b= c
Gyaranna sca rtenrsiama

x2 + y'.‘. + 22 = b
KYpunnmnn onami Ba 6y TeHriava 6usra MabayMm GyJras
cepann noanaiim.

Onataa a, b, ¢ myc6aT consap 92aUNCOUOHUH2 APUM UK-
aapu nefmnann. Arap a s b, b+c, c+a 6yica, y Xoiaa
SIVIMNCON], 14 KAt daauncoud Aeiinnaan.

Yuymiil xosa  SVJIHOCOMAHIHT - (QOPMACHHH  TeKIUHPHII
KyJaif. Dyunur yuyn YHHHT KOOpAHMHATa TEKHC/HKJApH Ba
KOOp/lHHATa TeKHCANKAapHra napaajesn TeKHCIHK/ap OmyaH
KeCHMapHunn Kapai JIo3HM.

1) saapncongunnr 2 = 0 TeKHCAHK Ou/IaH KeCHWHMII YH=
3PN yiuGy Tenraavajap cucremacH Gmian Gepuiafu:

X% y* 2? Xy _l/_2
Ju—: A}_-b—;,l._ =1, Ee= a—'3+bz=l'
l 2= o=l
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91- dnama.

By unauk sipuy yiapu a Ba b man  n6opar GYJHO, OX_‘/?.
Oxz TekucaukJapura cuMMeTpuk Oyuran A B, A,B, 31N
AHPQ)(QISJ:;?:I?C))@HHHP y=0 Ttekuc/auK OilVIaH KeCHMHHHHI
TeHIVIaMacH
2 28
-

y=0

5 s £ . JHK:
6§16, y spum. YKaapn a Ba ¢ 6ym6, Oxy Ba Oyz Te;l](:xlr?c"mlp
Jiapra  Huc6aran cuvverpux  Gysran A,C;A,C 971
(91- un3na).

3) anmmnncongHHEr X =0 TEKHC/IHK Gi/ian hgc_llhlleFIHF
TEHIVIaMacH

Ir -
l x=0 A

6yun6, y spuv yxaapn b sa ¢ pam nGopar, Oxy Ba Oxz ;(e:
KHcankaapra nucbaran cummerpuk 6yuiran B,CyB,C, /MM :
Jup (91-uu3ma). *

4) saanncongun Oxy TexucAHKKA napaJiies z = h TeKHC
JHK OHJaH  Kecamu3. Bynpa Guanu  gusugTHpaéTran  KecHM
ywly TeHriamanap Guaax Gepitytagn:
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:r

a0
2=nh.
By epaa yurta Xoa GyuHIIM MYMKHH: h’ |
a) arap |hi|<<c G6yaca, y Xoaga 1——;;>0 6yan6, Ke-
CHMA@ sIpHM YKJapH

W= YAy

Ba Mapkasu Oz Ykparu (0, 0, h) Hyktaga Gyurad

: ; |
e (1:"—3)+b2 (1—"—'f)= g

2 c?

a

o

vt

anaune Xocua Gyaani;

6) arap h =c éxu = —c Gysica, y Xonaa KecHMaa 371-
auncorunnr C, Ba C, yunapu xocua Gyaaam;

B) arap 1 >c Ba h<<—c Gjuca, y XoJAa KeclMja MaB-
XYM aJumHncsap Xocma OFsand, sibHH 2 = B TEKHCJIHK 3JVHI-
couf Ounan ymymuii myKrara sra GyJMaiiH. &

Dauuncona Xakuaard MabaAyMOTJApHH KeHrafiTHpHil Mak-
Camina sma Kyfiarmiapad Tabkianat yraMus:

5) smmincong KoOpAHHaTanap Gowmjian YTMailid, YyHKH

0(0, 0, 0) myxrauuur HaTajapy YHUHI TEeHIJaMacH-
HH KaHoaTJauTHPMAiiL)
6) smmunconannur ‘AW KeCHILNII HYyKTaJapHi .
TONAMI3:
1‘\:2 ‘
o : —a, il
[t
J 0‘
0, \
{
Wynnaii  kuan6, A, , 0, 0) Hym‘e}.vnap
simnconaEnur - Ox CHILHII HYKTajapu, XyulH
wynra  §xXwai, yHuH JUJIAH  KeCHIUMII HYKTalapH
Bi{(0F0, ‘0): B, ((\, —_ sz YK GHaaH KecHIUMil HYK-
il 3 ), 0, —c) 6ymamu. Ywby Ay,
Tanapi sca C, (0, B))= Gyl Y

Ay, By, By, (, Ba (,. HYKTAJAp SAAUNCOUOHUHE Yydaapu Ae-
intna,

7) SIIMNCOMAHMNT TeHriamacHia X, Y, 2 ysrapyBuuiap .
aar #ydr papazxaja Karnawaan, OyHJaH SJINICOHAHHHT s
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KOopAuHaTaaap Qomura gucGataH CHMMETpPHK 3KaHH, KOOpAl
HaTa TEKHCJAHKJapH 3Ca YHMHI CHMMETPHS TEKUCJHKJIApH 3Ka

HH Keanb unkai.
Daapncona KOOpAHHATA YKJapira HucGataH XaM CHMMET
PHKAHD. Koopannaranap GOIIH  9.2.4UNCOUOHUHS MaPKasl T

Huaamn.
8) auaM CHPT TeWrJamacura KHpYBYH Y3rapyBun/IapHli
yarapmu COXaCHHH amn{_ﬂaﬁmm: SJIJIUTICOH TeHrJaamachia

® U 2 = p 2 2
asbhps<lgz<!ém x*<a% < by
2Lt 8 —a<i<a —b<y<b —c<z<cCTEH
CH3MUK/IAP KeJH6 uHKaaH. <
Y
5°, TunepGosounnap. Macasa. Oyz TEKHCIHKAA gy =

/

23 u
—77 =1 renrzava Guian Gepisran rinepGoJaHHHT 0z ¥
atpoduia aiiiannumaay xocua Gyirag CHPTHHHT TeHIVIaMack
TY3HVICHI.

Equm. Aﬁﬂam\ia CHPTHHHI TeHIViamacini Ty3HII KOHAd
Cujan (oiiianann6 Kyiiuaarnra sra Gyvianmis:

EVEigEE 2 Aty 2
BE &= — | éru
Z Byupan
el R 22 1
e 5.10
o TR (e

renraama kesuG unkagi. (5.10)
Tenrsama Gusan GepuJiran CHpt
oup narraru  atiaanma  ednep:
6oao0ud pefutmann  (92- unaa).

g2t 6

Arap z—5 = 1 runepGor

aanu Oy §K arpoduia aifag:

THpCcaK, Xocus Gynaaurad Cupt
TeHrJIaMacH

ok g
b2 T b2

Kypunnmra sra Gyvaaud. by
CHUPT UKKW Naiiaat  aiaanma
BiE { elllm//ﬁu.'m/u) geinann (93
< tisMa, unsMa). Juj wy Gup  nadiadi
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93- unama.

Bd HKKH NajiaiH rinepGoJoHAIapHi TYJapoK ypraHamms.

1) 6up nannanu runep6osonn. Terumauua TaH-

Janran [lekapT KOOpAHHATAJap CHCTeMAcHAA

PR TR T 1

TeHNIamara sra G§Jram cupt 6up naasaau 2unep6oaoud ne-
fimnann, Gysna a, b, c—wmycOar comniap. By renrmamant
ofatiaa Oup naaraau eunepbosoUOHUNE KAHOKUK IMeHeaamact
Reitnami. Bip masziann  runepGOsONJAHHHT TeHIVIaMacHAa X,
Y, z Yarapysunaap ¢axar kydr Aapakana Karnawamu. [le-
Maxk Gup nasaiann riunepGosoni Gapua. KoOpAHHATa TEKHCJ/HKe
Jnapira, KoopAnnata VKJaphra Ba KoopAuHatanap Gowmra
HuCGaTal CHMMETPHICHP.

Koopinaranap Goum 6up nasaau etnep6oaoudrune map-
Kasu; a, b connap Gup naraai eunep6onoUOHUH2 XAKUKHI
APHM VKJapi, ¢ aca masxys Apus yKu Aeinanm.

Bup naniamn runepGoIOHAHHHT TeKHCAHKIIAP GHJAH KeCHM-
JIAPHHIL Kapaiivua:

a) Oxz Texucank Omian KeCHMH
Aj__l groe I b ff‘=1'

= z=0

TeHrIavanap cucrenac Guuian Gepuyami Xamaa ApHM YKJapH
@ pa b paun nGopar vHNCHH nQoAaNAHIH. .
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6) Oxy TexmemiKka mapasiies TEKMCJHKJIAp GHJIAH Kecl

12 y= h? 22 | .’/g —

S+L=14% [ =+ =

at b ot . e b2(1 ta
z="h gxkn ¢ (I 5 c*/) +c’)

Z2=1

TeHIVavajap chctevacH Guiad Gepuiaiu. By uusuk spuM YK

Japu
2 “he
i L V1+(}: bh:b-i/l’l"cTt

cuMMeTpust Mapkasu Oz ykaaru (0, 0, h) uykraga 6yaram
dJuINCAaH  HOopar. = :
|7 nunr wexcws karrasaumummt Gusanm Gy SJIIHICHHHT 4

Ba b, spUM YKJIapu Xam we: cu3 KaTTasjawain. b = 0 6yJrai-
/la SHT KHYHK IDHM YKJAH 3JJIHNC XocHJ OyJiafH.

Yuwby
X2 yt 22 1 2, ot i S
o o iea—— | —— L —
(el i G a* b* (5

TeHIaMasiap Xam GHp masiiasiu rumnepGoJIonAiapHd  HpoAanak:
au.

2) MKKH nannanu runep6oioH .

Ternwm Hexapr KORpAMHATa ap CHCTEMACHIA

TEHPJIAMAra Sra Gyuiran CUPT UKKIL RANAGAL erzgch(imouc? ne-
Hunagu, Gynga a, b, c—wmycoar counap. By Terriamasi
OllaTaa UKkKu narsasu  eunepbosoUOHURE KAHOMIK MeHRAAMA
cu jeitnaazy. .
By cupriunr TYPAH TeKHcankaap Ou/iad KecHMAAPHHH Ka-
© paitmu3.
) Oyz TeKucauk Guaa Kecinm

TEHIIAMAZAD CHCTeMacH Giuan Gepnaaan. TenrjaamanapHHED
Oy cHCTeMaCH eunMra ara swiac, wyHuur yuyu Oyz TeKHCAHK
Gepriiran cHpT Guaan Kechuivaitan.

0) Oyz TeKuc/KKa napaaesi TeKuc/MKIap GHa KecHpaap
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u? ek h?
wta=a
=1
TeHIJamanap crcremacn Guian Gepuaamd. |4 <<0 na 6y cuc-
TeMa eunmra sra smac. Jemak, —a<<h<<a 1a x=h Te-
KHCJHK rrnepGo/Ion] Gijan Kechmaiian. Bowkaua aiTranza,
¥X=—N Ba x=/ napanjes TeKHCJIHKJIaDHHHI OpacHAarH
noJiocazia rinepGoJOHAHHHT HYKTanapn HyK.
h®

Arap |[h|>0 Gyuca, y Xomnga el >0 Ba runep6oso-
WIHHHD X = /i TEKHCIHKJap Ouian KechHMHIA SIPHM YKJIapH

=0 By, =c ) E_

5

Aan uGopaT, Mapkasiapu sca (lx yxaaru (4, 0, 0) HyKTanap-
Jan H6opat

s A A5 =1
2 T 2 .
b2 (L ) c? IEES 1)
a® a?
sanuneaap xocna Gysiaa.

By savmncaap Oxy Ba Oxz TekucaHKJIapra RHcGaTaH CHM-
Metpuk Givirami yuyn |[h| uunr uexcus ycmum Guian b, Ba
C, ApuM VKJapn XaMm yeKkcH3 ycajH;

B) Oxy Texuc/aHK GHiIaH KeCHM

- Ao
[a“ T T

2=0

TeHraamasap cictemacl Gunan GepuanG, XakHkuii ykaapn Ox
VKkaa érysun, yumapu A (a, 0, 0) Ba 4, (—a, 0, 0) HYyKTa-
Japia Giaran runepGonamn  udoxanaiinn (92- unsma). Wynu
TabKIIaiiMi3KH,

22

=1

o3 3
AER i

a* b?

TeHIMIaMasap XaM HKKH nainann runepGononinapuy Hboaa-
Jaitin.
6°. MapaGosonpnap. 1. daanntnk napaboaoun.
Termnanua rannanran Jlekapr KoopAusartanap CHCTeMacH/a
yuey
x3? I
——— 2 (5.12)
2 2
167



94- unama, 95- ynama.

TeHTJIaMara sra Gyaran cupt sasunmus napabonotd Aeina:
au, 6ynna p>0, ¢>0,
Arap p=gq 6jaca, y Xonma sanunTHK napaGoIOHA
xr=2pz,
y=0

napaGosanunr 0z yx atpoduia aiitammuiian  Xocu Gyrai
aiilanma (a;“maﬂum) cHpT G6yaann (94- unsma). p G gyiﬂ‘ﬂﬂ
YMYMIi Xonzia snnuntiK napaGoioua aiiianna cHpT GyviMaii-
A ynuur Oz yKka NepPHeHHKYJIAp TeKHCIHKIaP meay Ke-
CHMJAPH SHAM aiinanaiap smac, Ga/kd sJuincaap Gyaam
(95- unama).

Oxupmjia WYHH Kaiil KHIaMu3Kky, SJJIHITHK 1apaboJIonj-
Fa SJUIMNCHHHD Xapakatufan Xocua Gyuram CHpT Ae6 Kapall
MYMKIH, Oy SMVMNC Xapakar KpJran paKtia y3ura yxtuai-
JINTHYE KOJIaMH, Ba YiJIApHHUHT yuiapn napaGoJasap Gyiinya
CHpnaHaju. Xap__algaT BaKTHAA 3/iync Texuc/nry Oxy TeKHCc-
JHKKA napajiiesirnya Konajm. Tenraavaga x pa y KOOpJH-
Haranapuinr gaxar Keagparaapu Gop, wyminr yuyin Oxz pa
Oyz texuc/mKaap CHPTHHHI CHMMETPHA TeKuc/MKIapn Gyaas
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g0~ 9H3Ma. e

IM. p =g Gyaranjga TenrJama aiiviauum YKu Oz Gyaran ai-
JIaHMa * napaGoJIoNAHH TacBHPJAIiHN. Yy
2. TunepGonuk napaGomaoun Terummya Tanja

rag Jlekapt KoopAuHaTazap cucTeMaciia yuwoy

- H(6419)

. xﬂ y!
2 2
TeHrJlamara sra GyJiran CHPT eunepboauK napa6oaoud Aein-

Janu. 5 ;
(5.13) Tenrynama omatia ewnepboaux napaboroUdHuHe Ka

HOHUK menesasacu Jeiiyiaan. By cupTHHHT acocHif Xoccana-

P K yiinnariiapian nGopart: =

a) rnnepGoJik napaGoson KoopAnnaraiap OownjaH yra-
A, >

0) runepGo/imk napaGoioui KoopAumata YKjiapu OGuja

aKaT KoopayHaTasdap Golunja KeCHIIaiH; 3

B) runepGosiik napaGosiony Oxz Ba Oyz TeKHCIHKJIapra
HHCGatan civmerpuk, Oxy TeKHC/IHKKA HucGaTaH 5ca CHM-
MeTpuk smac. [emax, Gy cupt Oz yKKa HucGaTtan cummer-
pug, Ox, Oy yxsapra Bpa koopAnHatanap Gommura HucOaTan
3Ca CHMMETpPHK 3Mac;

r) sunn (5.13) runep6oaHK NapaGOOHARNHT KeCHMIAPHHH
S"prauamna (96- qH3Ma).

(5.13) cupr Oxz KoopaumaTanap TEKHC/IMLH GHJIAH xecmll-
ca, KecHmza ;s

{x’ =2pz,
!/ =
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Tenriamasap OniaH anukJanaiuran sa Yku Oz YKTWRL H)e
Gar iiyHanuwn Guaag ycTma- yCT TylIaJuraH rnapabosa Xoci
6 aanu.
Oyz Tekucauk GHJaH KecHJCa, KecHM/a
¥t = — 24z,
{ x=0

TeHr/anajap GuaaH aHuKsaasHainrad Ba VKH Oz YKHHHD Mai
Guit fiynannmn GHJaH YCTMA-YGT TYIIaAHraH mapa6oJia Xoci.
6ymanu.
Arap Oxy TexucaHK GHJAH KecHJsca, KecHMAa HKKHTA N
paien TYFpH YH3HK:
$2 y?
2w 2
=

0

?

XocHa 6Yaanu.
Arap Oxy TexHc/IHKKa napa/ijies] TEKHCJHKJap OHJaH Ke
CHJICa, Kecumia

f£—£ =h

2 2
B

h

rinepGonanap Xocua GyJaim.

Arap h>0 Gfaca, runepGoranunr Xaknkuii ki 0% VK
Ka, h<<0 Ojuranua sca Oy ykxa nmapassen Gyuaaau. [nuep-
Gomix mapaGoJiona aitianya cuprt Oyaa oJnaitiH, YYHEKH ¥
Xap Kaufiaii Tekucauk Guian rumepGoJa ¢xu napaGosa OYiii:
Ud KeCHIajin Ba YHIHT Kecummia sJuiinc €xi aiiyiana Xocii
Gy MyMKiH 3Mac.

7°. Vkkunun Taptnbam komyc. 5.1-Teopena. Tezua
Hexapm roopduramanap cucmestacuda

x’l
T =0 G.14)

y?

i

L"
meneaanaza vea Gyaean K cupm yuu O (0, 0, 0) Hyxmada
6a UyHaimupyeuct

LS4+L =1, (5.15)

aamnean néopat Gyuiran konyeny ndopassaii.

Yun ugkunin mapmuGau xonye neG opuTiiami. Bus Gy
TeopeMaHuHr ycGorira Txranmaiinmz. Arap a = b Gyuca, y
Xouaa (5.14) xonye aitnanmmu Yin Oz Yxnan uGopat Gran
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b
TYFpH JlonpaBhit KOHycra afiianafu. y = + - acnvnrora’ap
x'.'

l’
< runeposia yuyH kauAail posb VitHarar 6§.ca,

a?
DL 23
(5.14) KOHYC —7 T 7 — oz =1 Gup nannam THrep6oJIonz
Yu4yH wyHaail posb Yitmaiau. Iynunr ygyH 6y KOHYCHH
Jcg AR
o 1

rHnepGoIon] y4yH acu,unmomu/_c KOHYyc pAefnnagi.
Ulynra yxwau,

x'.' l’.! z'.! x! 2 Z’
f—f'l~i+—;=05a—1 y +'———_-0
2 at

TeHrJaMasiap yuJapH KoopAHHaTadap GOLIMAA Ba fyHANTHDYB-

YWIapu
Pty ¢ o
{E—}F—l {ag—{_c’v L
x=a Ba [y= 1>

dauncaapAas ubopat KOHyc/apHH HpoaanaiiH.

5-6062a doup mawKrap

- y® = R? afinananunr Ox yg arpoduna afinaniumigag XoCHi
M2 CHPTHHHI TEHrJIaMacHHH Ty3HHT.

l X Pp=z b xtyr—22=0 Aonpamm KOHYC.
Y 0 ! srpit wnaugnune: a) 0z ¥x atpodmaa; 6) Oy yi atpopuaa
aﬁn.mmunuu {OCH/ G¥Jran  CHDTHIHL TeHrJiaMacHHH Ty3HHE,
1) z= x4 4% 0) Vyr4-2t=12E

—xt 0y it-
. O) JIHEAArK i = e srpu unsnkuuar Oy yi atpodiaa a
JaH A ‘, cia Gyuran afianva CHPTHHUD TEHOIAMACHHH Tyaxmr.

Kaoo6: y = e7 & VETUT gy gy = =0

4. x=0 2 tyepi wmankmnar: a) Oy ¥ atpopuma; 6) Oz yK
QTPWIM,H umunmmqm XocHa G¥aran  ailiaivMa  CHPTHHHL TeHr/1aMacHHH
€3unr.

HaesoGaap: a) x* - 28 = y% 6) 2% = x* 4 42

5. Slcopuien Oz Yigka napaanen, ituantupypuncn  x*4-y* 428 =9
chepa pa x -y f-2z <= | TeKHCAMKAADHHHD KeCHUIMU! UH3HEHAAH HOOpAT
6}"411‘;m lUl.’]HII,U)IH\ (‘li[?lll“”l [eHTIAMACHHH CJHI“.

HKaeob: x* Ly - xy —x —y =4,

6. H)muvnnpyulmux

{x+1l2~
el
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£
aitnauiazan noopar 6y.anG, scosuncu a ={1, 1, 1} BekTopra napanaen 67:-
ray WIAHAIDHK CHPTHUET TEHIVIaMACHHU TySHAT.

Rasob: x'-’+y2+22—x_1/—yz—xz—5—=0.

7. M§nanmupyeuncu

w

— .

N3k Al HGopar  Giaram pa scopuncH b= {1, 1,1} BexTOpra mapaniei
Gyaras WHAMHAPUK CHPTHHHT TEHrJIaMacHHH E3HHT.

HKasob: (x—z)*+ (y—2)*=4(x—2).

8. A0, 0, 4) myxrajas yTypunm WHLIHHAPHK CHPT GepHraH. Yusir
ACORYNCHHN AHIIKAAH .
¥ JKasob: x =y=z—4.

9. Yun 0(0, 0, 0) koopauuatasap Gowiiga Ba i

{.xﬂ—l—tf—}-z?-—ITO.
Sx+4dy—z—1=0

Y HAATHPYBYHCH

Aan uGopar GY.iraH KOHYC CHPTHHHD TeHIJIaMacHHI E3UHr.
Kasob: 24x* + 154* - 8xy — 10x2 — 8yz = 0.
10. Yun §(0, 0, 8) nyxraga sa iiyHaarHpysuscH

{z 0,
=0

Gyaraii KOHYC CHPTHHHD TeHraMaCHHR Ty3HHT,

Maeoh: 2y* — xz 4 8x = 0.

|'|: ,_-:_'_ ({/—0)2 = q? KOHYCHHHF Y4UH Ba YHHHT ZzZ=a TeKHCHK
AAri Jiyuantnpysuic anngaancii,

JKasobaap: 1) S(0, a, 0); 2) { i‘::’i_”“/_ S

12.. STcomnnapn koopamnaranap Gowmnan TG, §
YaK Tél’.ul\'”.'l K"JIyB"l,” Kohyc CHPTHHHI KAHOHHK 1CHIJ
3l

g a?;
i Gunan 45° Oyp:
ACHHH TY3HHT.

/Kago6: x* £y — 22 = (),
. 13, 3x% 4 36y* 4 8122 — 394 = 0 Tenrsavia Kanjaii CHPTHH TaCEHp:
Jaiiu?

£2 2
Kasob: — 4-— 4 =
T gt

&2
14, Yuicy E r z =0 rekycaHK GHA3H
Kecnuaan xocha i

Kasob: | — 4 =

15.

,
saamneunnr Oz ¥ arpofmaa  aftnannuigan xo-

y=
ch 6_)'.’]"8" C”]?‘T!HH”' TeHryamMacHu (531“”‘.

2 2
Masos: =Y +y +-2

a®
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16, ’i —|— y—ﬁ == -Z—g= 1 3aaMNCOMAHHHD 5-2—4 = m = z_% TYEpH
YH3HK mean uecmumu HYKTaCHHITHT KOOPAMHATAJAPUHH TOMMHT.

Kaso6: N (212, 3 2, 2—2)/2), Ny (—2 212, 3) 2,242/ 2).

17. ;—}- ”4 -+ ;é 1 saauncoupuusr 1) z=3; 2) y = 1 TEKHCAUK-
J1ap GHAaH KeCHM/ApHHUHT [03/1apHHH TOMHHT,

Kaeo6: S=3,84 m; S;= l—?n.

18, ox + i -+ z =1 3IIHNCOMJIHHHT xoopmnfam TeRHCAURAAPH

144 81 36 3

OMnaH  gecHjMMAaH XOCHA — GyJraH S/VIMNCIAPHUHT  TEHIVIaMajapHii
ealm;1.(a<~706: Oxy Tekneqnk GHiIaH Kecuaranga

JE

1,
( 144+81
2=10;

Oxz TekucuKk GHJIaH KecHjirasja:
X3 v = {
144 ° 36 2
=10}
l
Oyz Tekncanx OljaH KeCHAramjaa: +—= .

19, x* + 247 + ‘701/ —224-34=0 Tenriava  GRail (cpunrnn CHPT-
HIHP Akl

Kasob:

2? 53
—— = | Gup maananmi runepdoIoNa.

16
x3 2 2*
20, e =1 /T-l_(: = | runepGoIoN HHHET N (4, 2, 6) mygragain yTys-
) 4 D
YN SCOBUHAAPHIT TOMIHT.

KasoGaap:

21.{
2
y=0
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RS 2
22, Yty ——% + E = — | HKKH nasaanH renep6oJIOHAHH KOOp:

IHaTa TEKHCAMKAEPH B3 KOOPAMHATA TeKHCIHKJApHra napaide Gjara
TeKHCAHKAAp GHIaH KeCHATaHja XOCHI GYIajuraH KCCHMIapPHHHT TeHra
MaCHHH 83MKr, g

Kasobaap: (Oyz): %_— =1,

x
P B g 1
) = ==—=1, Oxy): | T———=
(Ox2): 12+9 “1,(4\y) {6 2 '
y=0. & z2=10.
I/Z xi:
Oxyllz=h): | 53— =i =1
S0+ T2 +9)
Z=,

23, ¥* — y? = 8¢ TenrnmaMa OHAaH GepHiraH CHPTHHHT (OpMacHH!
dHHKaHT. :

JKasob: 2= ﬁ = 21'3{ rHnepGoaHK 1mapaGosiotis
24, 9x? — y? — 2* =0 TeHryaMa KaHjail CHPTHI TacBHpaafjiu?
JKaso6: £+—21—— x® =0 joupapHii KOHyC,
Eyie : E s
25. I—i— =~ —2"=( TeuriaMa Kanjail CHPTHH TacBHpJaiiau?

JKaso6: MKKkuHYH TApTHOJH KOHYC.

26. y* = 2px napaGoaannar Ox yK atpopuja afiianHWHaH XOCHI
Gyaran ailranva CHpTHIHHT TEHIJIaMACHHH Ty3HUT,

JKaso6: y* - z* = 2px napaGoony.

21. Oyz vexncaukjarn y* =2pz napaGoaanuur Oz yi arpoduaa afi-
JAHHILHAGH XOCHT GYJIraH cHpT Teuramacuun ésuur.

JKaso6: x* + y* = 2pz aiinanva napaGoaoii.

28. Kyimparn Tenraamanap Guaan kaujaii cuptaap Gepiarai?

1) %2y - 22 = 16;

2) 36x* + 64y - 1442 = 576;

3) 36x* - 64y* — 1442

2% = 12z;

P—2(x 474 2) =22,
Kaeobaap: 1) cepa; 2) snanncona; 3) MKKH  najanaan ranepGoong;
+4) runepGonK mapaGoon; 5) AHITHE WHAMIAD; 6) cdepa,
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IT KUCM
WHBHKJIU AJITEBPA JJIEMEHTJIAPH

6-BOB, n- YA4YOBJH BEKTOP BA YH3HKJIH ®A30JIAP

33- §. Acocuii TymyHyasap Ba Tabpuaap

1°, lactaaGku myJoxasanap. Keilunri MyXoKaMagapHMH3-
Aa MyXHM poJib ,YiiHalijuran Kyn yJ4oBaH BeKTOp (aso Ty-
uyHyacHun Kupntamua. Jlactiab 61p Heya OOLIIAaHFHY H30X-
JapHn  GepuG yraitimk. Kntobxonsapra ymey KHTOGHHHT
OHDHHUH KHCMHAQH MabJyMKH, TEKHCJHKHHHI Xap Kanzail
HYKTaCH Y3HHHHT HKKIHTA KOOpAHHATAcH (GepHaraH KOOPAH-
Hata YKaapujdrn) GuiaH, sS’bHH MKKHTA XaKHKHi COHHHHL
TapTHOsanran CcHCTemMacH OHJan TiWia aHHKJaHaH, TeKHC-
JHKAArH Xap Kaujail BeKTOp Y3HHHUHT HKKHTAa KOOPAMHATACH
Ouian, sibu sma 1KKITA XAKHKINT COHHMHT TapTHO/aHTaH
cieremact Gusan TVwia aunksanau.  (lynra yxwaum, yd $i1-
UOBJIH (hasoHHHT Xap KaHAail HyKTacH Y3HHHUHNL YyduTa KOOp-
AuHatacn Guuan, (asoiari Xap Kanjaii BEKTOP Y3HHHHL y4Ta
Koopiunaracy OuJaH TYsa aHuk/JaHafi. AHAJTUTHK TeOMeT-
PHAHHHT V3ija, WIYHIHTJEK, MeXaHika Ba (u3lKaga KymHH4Ya
lIynaail o0bexT/IapHH ypraHumra TYFpH KeJajukH, YJapHH
TYJa audkaaul Y4y ydra XaKuKHii COHHUHT Gepu/HLIH eTrap-
A G6Yuvaiin. Macanam, yu yawopmn ¢asofa wapjap Tynia-
MHHK Kapaitiuk. [ap tyaa anngaanrag GYJIHWH YUYH YHHHD
pajuycH Ba MapKasuHUNT KOOpAHHATAJapH Gepuiran GYJIHiIH,
ABHU TYpTTa XaKHKHil confan uGopar TapTHOJaHraH CHCTeMA
Gepuaniin Kepak. $Slna wmynncH Xam GOpKH, paHyc daxar
MycOaT Kuitvartaap KaOys1 Kuuumit Jo3uM. MKkkunun Gnp ma-
Cajlagl, apHKpOrH KaTTHK JKHCMHHHT (hasofard TYpJIH XoJat-
JapHEN Kapaiiiink, (asofa KaTTHK KHCMHHHT OFHPJHMK Map-
KasuHHUHD KOOp/HHaTajapi (sbHi yuTa NaKHKHii COH), OFHPJIK
. Mapkasujan Vrysun Gupopra TaiilnJiagran YKHUHT i1y HaIHuin
(nkxnTa con— yura iiyHanTHpyBU KOCHHYCJAH HKKHTAaCH) Ba
HHXoAT, Oy Vi arpojuia Oypuuiur Gypuard KypcaTHirad
Gynica, yuuur pasiaTH TVaa amukJaprag 6yaamn.  [lynsnait
KWIHG, (asofiari KaTTHK JKHCMHHHT BA3HSTH OJTHTA XaKHKH
conjian nGopat tapTHG/iagray cucrema GHJIaH TY/a anHK/a-
Haju,
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By Miicoaaap n Ta Xakuiuil COuHHT Gapya MyMKHH 6
rag TapTHOIARTAH CHCTEMAJAPH TYIVIAMHHH YpraHHIll M
caira MyBouKanCHEn Kypcataiu. By Timaam ynna Ky
BA COHTa KymaiiTHpHIL OnepauHsiapl KHPUTHITaHAAH Keili
n {awopmn pextop $aso Homumu ovaiu. Llynpai KHa,
{uiuoBn BekTop (haso (akar anareGpanx Ty3uama 6YHG, ¥
Vu0BAN (pasoHnHr KoopAHHaTasap OOLINJAAH YHKYBYH BEKTO)
Jiap TYNJaMHHMHT Gab3i IHT COJJa XocCaslapHHH Calaiii.
N Ta COMHMHT TapTuGJaHraf ywoy

5
e =Ha, 4y .- -0} (6.
cicrenach n jauosau eexmop neimiaan. a;(i=1,2, ..,
; i< :
CONNAp @ BEKTODHHHT KOAMnOHeHmaapit (EKH KOOPOUHAMAL:
pu) npeinsanm.
o
a Ba

e 5, . ..,b) (69

BEKTOPJIAPHINT GHp XuJ ¥pUHAA TypraH KOMIOHEHT/IapH yCTia:
YCT Tymica, aAbun arap
a,=b, =12, ..., 1
0yaca, Gy Bektopaap mexe neG XHcoO/anai.
(6.1) pa (6.2) exropaapmuunr durunduct 1e6 KOMIOHEHT:

Japi Gepuaran BeKTOPJApHIHT MOC KOMIOHEHTJIApH il
Ancnjan uGopar Gy./iran

G =0 15, a1 b;, ..., o, +b) D
BexTopra aiirunafn. Y6y
=00 ... .0 64

BEKTOD HOAb 6emop Jneiinaaji.
(6.1) eextopra Kapama-gapuw eexmop jaeo

-r

—a={—a,—a, ..., —a,} (6.)
BEKTOPHH aifTamus.
p = ey
ABIWANKH, a - (—a)= 0. Byupan oiinananu6, pek:
TOPJIAPHH  KYILHIIra - TeCKaph aMatd—aitipiiin aMajai  Mapkyl

:giumxruun KYpHII 0com: (6.1) Ba (6.2) BexTopaapHHHT aiinp-
H

— >

a— ?)» = 4+ (— 'l/_)
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GyJiany Ba
— —
a—b={a;—by, ag3—by ..., a,—b) (65
(6.1) eexmoprure A conea Kiynadmmact 1e6 KOMNOHEHT/IAPH
L4 .
@ BEKTOPHHHI MOC KOMIOHEHTJIapHHH A ra KymaiTmachra
TeHr 6yJran
e —_
Ara= a-h={\ay, Agy, ..., Aa} 6.7

BEKTOPHU aiiTHiaiH.
By Tabpndpan Kyinarn MyXuM Xoccajap Keanb gHKalH
(yrapHH TeKWMPHIN YKYBUHHHHT Y3Hra XasoJa KH/HHAAM):

Ma@b)=Nat Al 6.8)

(g o) G e h (6.9)

: Dy (g @) = Ay (M) = (Do) (6.10)
_- - -

lra=a-1= a. 6.11)

Kyiiunarn Xoccanap Xam OCOHrHHA HCOOT KHIHHHIIH MYMKHH
ékn (6.8) — (6.11) xoccaapAan HaTHKamap CH(aTHAA XOCHT
KHHHHIIN MYMKHH: o

.

0la=10] (6.12)
() (6.13)
MOk © (6.14)

- = - =
Arap Xa=0 6yaca, & A=0, ékna = 0.

Bexropsiapin KV Ba BEKTOPHH COHTa KYymaifTHpHII
ava/api aniikJanrag 6apua  XakuKHil KOMIOHeHTIH n Y-
YOB/IN BEKTOpJAAp TYTIAMH N 1jA408.2U 6eKMOp ¢haso AEHH/IANH.
Bus n §amopan pektop (asonn R" xypuHHiIAa GesrHjaimms.’
n yauopan pexTop (ha3OHHHT, SBHH R" HuHT 37eMeHT/apH 7
Vamosan sexropJaapian HGopar.

2°. Ypzuka asonpur tavpudu. R" . mynaan Gepurear
6ijaub, a, b, ¢, ... conrap YHuH2 3aeMeHMAAPL GYACUH. R!
mynaamda yndacu a, b€ R" sremenmaapuune xap Kandai
ocydpmuea R" dan oaunean, 6up Kuldsamau arugsarean (a -
+b) € R" aacsmenmnu moc  Kijrosuw Ba a, b aaprune UUFUH-
uct 0eG amaacan Kguuul apaan xamoa XaKUKULL COHea K~
nadmupuw, aviu a € R" sacsenm 6éa xap Kanoad xaKuKuti
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o B

\ con yuyn ha€R'gjnadmaa 6up  Kudmamau ahuks
61jaub, Kijpeamiazat ananrap Kytiudaew 1—8- xoccanapa:
Gjaca, R' mynaan 81esermaapl 6eKmopaap 0e6, R
jou soa wusuK (EKu eexmop) aso Oediunadu;

(a+b+c=a+ @+ o
5 3 5
R" Oa yndaew Oapua a € R™ anemenmaap yugh a
wapmHy Kkanoamaanmupaduear. a€R™ saemenm x
e 2 - -
4, R" da xap Kandali a € R" aaemenm yuyn a + (—u):
-

=T)’ wapmuu /ganoam/lamnupac?uezm Kapama-Kapu (— a)(‘
anesenm masscyo; ;

- -

5. 1a=0aq

6. by (ha) = Ay (M) = (1o @3
7o (g o) @ =hed + et
8. h{a-b)=ha+ b
I d
Arap
brx=a

—p

Tenriavani KaHOATAAHTHPAANran & SJIeMEHT MaBKyl 6§
- - — e
yin a— b aimpya ge6 KaGys KHINMHAaAH BA X =q =1
éaumajin.
1—8- xoccanapian KeanG uMKaJHran 6Gab3n cojla 1
JUKAapHH HeGOTCH3 SCAaTHE YTanis:
e
1) xap Kannaii R umankan azona pakar Gurra 0 €
9/IEMEHT MABIKY/;
9) R" wisngan dasomunr Xap Kaujiail snementi yuyi
(hasopia ynra Kapama-Kapii GY/rai sirona SJement Mapk
L -—
(=1) a snement a snement yuyi Kapama-Kapuu Gyran 9
Ment Gyaaji;
ey <5 T
3) Xap kanjait a € R" snement yuyn O-a =0 wyic
Gar Xamma BakT GaxKapu.iajii;

4) Xe nafi & xakmcnit con ma 0 € R" sy |
e )_}dp Kanjait A Xaguiuit con Ba 0 €R" sjenenr y
0= 0 MyHocabar Xamma BaktT OGazKaphJaiu;
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— —- & - - 5
5) Aa= 0 Teuraukaan é A.=0, éku @ = 0 GYyJIHIH Ke-
JH6 YHKanH.

Muconmap. 1. ®asonnnr Tafiupianral HyKTacHjaH YHKYBYH Gapua
Pajiyc-BeKTOpAap TYmJaaMi XakHKHA un3Hi/H (a3o XocHa KHIaml.

2. [lapaikaci n matypan COMJaH OMNaiiiMraH Xamaa Kyl Ba COH-
ra KynaiiTHpHi amansapi ojatjariua Gaxapwiajurad Gapya KynXaauaap
TYnaaMH uH3HKAH (a30 XOCHA KHaz. e

3. Arap {ynKkuMszapun KYNHUHA Ba yJapHH XakHKHT COHra Kymail-
THPHIIHY (yHKLIsIap nasapisicna KaGya KHJAHHTAH MabHOAA, ABHH SPKH
Y3rapyBuHRIHr Xap GHp KHiIMATHra MOC KeJraH KHiAMaTJapHH KYWHL exkH
COlra KynaiiTHpHIL KaOM TyUIyHHJICA, XakHKHil V3rapyBUHHHHD MyMKIST
Gyaran Gapua Xaxuiuii (yHKUESJApH TYnaaMd XaM YH3HKIH (asora Mi-
con Gyaam.

4. [0,1] kecmana Gepuairan Xakukmil (yHKUHSTAp TYnAaMH (yHKIUHA-
NapHH KVIHUL BA VJI8PHH XakHKHI COHra KYMaiiTHpHIra HHCGATAH YH3HK-
JH XaKHKHIT Ha3o TaWKHI KHIaaH,

XaKuihii cOHap TYnaaMH XaM UH3UKAH (230 TAWKHI KHAaIH.

6. Kos(uuuentaapi P MaliloHHHHT COHJApHaaH HGOpaT GHP JKIHC-
AH YHIHKTH

Ay X+ AraXa+ s +a1,,x,|=0,
Ay X1+ Ay X4 o oo +ag, %, =0,

(6.15)

L T S S R}

Gy %1+ Am2 B T [ =0

TeHIIaMaTap CHCTeMACHHH 01aiiiK, By CHCTEMAHHHr euHMAapH Tymiai
‘illSll]\'_.’lH (lmBUlIH TaWKNI sTaau.

7. a Ba b x 1l ConJap yMyH

ac® +be %, (—oo <2<+ )

Kypunimiarn dynxuisiap Tynaavn unsukan ¢aso TAWmKHL KiHIaal,

3°. Ynankau pazonunr yuuosn. 6.1-ranpud. Aeap R,ﬂ
“usuKaw (hazoda n ma qusuKal spKall 6eKMOp Ataaoicyq 64-
AUG, wusuKAL HpKAU Gekmopaap COHL OyHOaH opmur Oyama~
ca, R* ¢haso n giamosau ¢pazo Oeiiuradu. Aeap R"  pazoda
HeRKCUB KUn YUBUKAU 8pKAWL 6eKAOpAQp MONUUL MYMKUR 6lja-
ca, y x010a R" (ago uexcus jawosau paso deduaadu.

YUexens Vuwopin ¢asoiap MaTeMaTHKAHUIT Maxcyc Gy M-
Japuja rexnmipuaan. bBuz Oy epia uexkau YJIHOB/IH (asonap
Guaan 1myryJaanamia.

Kyiinjga Gup meya micosuiap Kypamis.

Mucoasap. 1. Tekucauiaa BeKTOPAAp TYMIaMHmI onawa.“B“y
Tnaam xannil conytap Mafionn yerHaari YH3NKIH qlggollll_l)ltllonﬂilf":lf;

By R™ ausigan dasommnr kosaineap Gyavarai HKki eq 7= 0 pa ey 5 U(
N K, J é
BEKTOPH WA SpRaLp. Arap Gyaapui MH3NKAN GORANK G6yacnn ed
ety Ay

Qapas guacax, hy ey - hyey = 0 Tenrangaan hy 7 0 Gyarania
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s TS Ay
e =Nej, h=— 2
Ay
" -
Gymmun xeans unkagd. [eoMeTpHAAAH MabJIyMKH, OXHPIH TEHNIIX ¢ g
— - -
€3 BEKTODJIApHUNT KoamuHeapmurnud Gusaupand. Ulysaaft kw6, e s
- 3 -
€, BekTOpaap Y3apo uwMsHgan opkad. Jlexun R HHHr HCTaaran a Bk
— —

TOpH e; BA €, OPKaJH YH3HKAM H(ojanaHagu. DByura umony - xocaa i
i e
JBU YUYH e, e,, a BeTopAapHuHr GOULIApHHH ~ OHTTd HyKTara Kyuip-
s
e —
a=hje; +Aye;

Tenrank Ypunan Gyaanu. emax, Taspudra kypa Gy (aso HKkH §auos
JHAHD. & ©
2, P xagguii connap mafizonn yeruga R umaugam  da3onn Kapal
ang. T{epn Gypuagan koopausatanap cuctemacuumir Oy, Oy pa 02 yiaz
—_ = ¥
piiaa érran pa y3yHaugiapi | ra temr Gyaras ey, e,, €3 BEKTOpAapil
oaafiauk. By yu BeKTOp WH3HKAH SPKJH, UYHKH yjap GHTTa TeKHCIHK:
% £
-etvafim (koMnaanap swac). R" mmur ucraaran g BekTOpH TNapajaedent:
— =

NEA Koujach Gfiinua ey, es, e; OpKaaIH uH3NKH 1(ojanaHan:

—_ —_ —- L =
a=Me+Nyeg+ g0y

e -,
Gyisa hyy hy, by — xargnii comnap pa Ayeq, hoeg, Py ey noC  pasilliia
0%, Oy, Oz yxaappa éramn. [devak, R" wunsmugan daso yd yaosamip.
3. P wmaitjonsia gapamanapu (n— 1) gau oprik Gy/varan K ynxaiaz)
(azocun onafianx, By dasopa ywuty
e ot
(yHKUNAnAp BN GOFaammaran, WyHKH

Gyt a*+ 00 +a,_
aliunat, ManayMis, Gy=01=0;= .15 =0,
s Gyuann. duam, Gazonunr neradran

FR =4 byx 4 byx® - 0us + g x

HNCMCHTIHI 0J1CaK, yuuur joxopuaars  yurisaap opkaan Hpojaganmil
KYPHHNG Typuoaw, IMynpafi suau6, 6us (n— 1) yauonan asora sra 6f-
NENTTER

= (0 waprarnga  ypue

n—1

n~1

S - -
4. P maiiponnia n §nvonan a = {ay, az, s+ 5 0, ) vekTOpAAD (e
aoc Gepuaran 6jvicun. By qazonumnr ymoy

-
el:“v O: 190 U,.
—

GisHU 1, , 0,

-

=1{0,0, /4y, 1}

DI
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BEKTOp/IApH YHM3NKJ/IH GOFMaHMaraH, MyHKH
— - —_ —
Mei+hoeat oo +2A, 6, =0

Terrmuk Gakar Ay =DMy = .,. =k, =0 Gyarangarnia YpHHAHAHD,
—

Qa3oHHHr HCTaJAraH @ BEKTOpH. IOKOPHAArH BeKTOpJap OpKaaH 9H-
8HK/N nponanananm, Jdemak, Oy (aso n yauoBaHAHP.

4°, Yyaugan Qazonnsr Kuem asonapu. Aeap R" wusus-
A asonune P ucs minaany ywby xoccarapea sea 0gaca,

Y wy asonune Kucsm gasocu Oetiusadu.
—_— =

- = %
1. Xap xandati a, bEP eexmopaap yuyn a + b durun-
Ou xan P ea meeututl.
= -
2. Xap kandaii a € P eexmop 6a xap KanOail h xaguKutl
COH yuyn ha eexmop xam P ea meeutiintl.
Xagnkatan xam, 2- mapTtra kypa P Tymiam HOJb BEKTOP-
— —_ —_
ra sra Gysam: arap a€P 6Yaca, y Xoana 0-a=0 Bek-
TOp Xam P xuem ¢asora tersman 6yaamn. Cyrrpa P y3HHHHT
HCTanran a € P pextopn Guiam Gupra, 2- Xoccara Kypa, yHra

—_ - “
Kapama-Kapum GysiraH — a = (—a) BekTopra Xam ara 6yua-
AW, myuunr yyyn 1- Xoccara kypa P jpari ncrairai HKKHTa
BEKTOPHIIT afiipyac Xam P HHUBT Y3ura TerHuun Gymaii.
Unsnkan dasonnur Tabpuura KHpYBYH KoJraH Gapua Taiao-

Jap sca R" na Gaxapnaran Takaupaa P Ja Xam Gaxaph-
Naj.

R" Qazonnur unsniau KueM dasorapura mucos GyJHG,
g U ¢
R" dasoninir {su, wynnnrgex, GurTaripa HOMb BEKTOPAAH

noéopat — 1o.i6 e paso feG atamyBull TYIVIaM XH3MAT KH- :
Jiajin.

Pow - . n
Kyiiiari micon k§npox KusuKHuI TYPAHPaLH: R" (azo-
i _- =
Jla  BEeKTOPJAPHHHT HCTANraH @y, dy, » .+« 5 @, YEKIH CHCTE-
MacHiy oaaiiving. By BeKTOPJAPHUHT WHSHK/MI KOMOHHAILHS-

Japinan uGopat Gyaran Gapua BektopJap Tynaamunu Pop-
Kami Gearndaiinma. P ounaukan Kues (aso GyUIHILuEH He6oT
KHJjamus. AdaKHKaTan Xam, arap

— - —_— e i
b=na+ray+ ... +Ma, c= "
= ey >
= o0y | Oyl + 00 T,



oyuica, y Xoam1a :
b+ o= () @+ (o F o) B e+
+ (0, +o,)a,
ABHH ?—}- ?BEKTOP P ra ternmiy; f xap xannai 6yJ/rania Xa
Bo=Gr)G+ Bl e+ - + ()G,

BeKTOp P ra teruinin 6yaagu. P ra, XycycaH, aj, Gz ««+ls
BEKTOPJAPHHHT §212pH XaM TeTHILTHIUP. s
IHevak, fokopujarn mapTai KaHOATJIAHTHPAAUTAH ay, Oy
=
«++, @, BEKTOpJAp TYmiamu KHCM (hazo TaluKHI KHAAAM.

Bapua yanykcus (yuxuuanap asocrna japaxacu n i

KaTTa Gfmvaran kynxaidiap Timaasm xics  pasosup. Bipop
- n

R" (asonunr Xap xampait P xuem (asocnga R" (asoHuir

HO/Ib 3yieMeHTH 6y ¥3-Y311an papiiap.

Xap Kaugaii Kuem (azo uusHK/H (paso Gy/irani yuyH 0Ko-
puia GU3 KMpHTraH (ha3o VoIUOBH TYlyHuacH, 6a3uc Ba Gou
K4 TYWIYHYaJapHHHT Xamyacl KHCM (pasora Xam TaTOHK STil:
Janu. Kuewm dasoarn yusuin spkan  BekTopJap Gyryn Ga-
SOJlarH YHBHK/IH 3DPKJH BeKTOpJaapian Ky GyJ/ivaiiji, WyHHH
YUYl Xap Kaupail kucy asomunr yvuonu GyTyH (aso yado-
EllJlall KaTTa 3MAac. .

Arap R" ynsmxan *gasonunr yuuopn yHumHr P KHCM (a-
30CHHHHD Y/uopHra Tenr Gyaca, y Xoaga R" uusHKIH azo
Onian P guewm (aso ycrMa-yer TyiajL.

Xap 6up R" unsnkan (asofa Kyitmgarn ymymui ycyd Git-
Jan Kues ago xocmn Kuamul mymxum: R unsnkid (pasosa
Ea i 24
G0y « oo, @, BeKTOpAap TYyOAaMuHH Osamu3: Yy X0/

—

—-
OMMHIAH @y @, ..., d. ‘BexrTopapuMiT Xava  WHSHKAL
KoMGImau;mnapM;mH Tysuiran P ryniav R (asoHHHT KHCM ha-
L i
Jocuaup. By Gepuaran ay,a,,...,a Bextop.iapi §3 ndira orai
e n —r -—pe 3
KHUHK wnsnian guem (asomnp. Y. w0 ay, Gy, « - - 4 G, BeK:

s 5
TOpJapuunr waugan gosuru peimnann. Jlemax, ar, agy, « oy G
BEKTOpsapan xocun Gynran P Kuesm (pasominr YadosH Gydap
OPACHAATH YH3NKJH 3DKJH  BeKTOPIApHHUT  MAKCHMaJl COHHIA
TEHT sKanuum Kypeatmin Kuitng svac.

Arap pukKarra cazopop Gy/amaran noqb KHCM  (hasoHt
3‘b'ruﬁopra oJIMacak, y Xosja sur cojjia KHem (paso GHp e
HOBJH KHeM (hasopan uGopat Gyuaan. Bymaait sicy dasoaps
182



HHHT Xap GHpHHHHT Oa3nci GHTTa {—e:} Bexloénaﬂ néopar.
Mlynnait kuau6, G6up Yauosan KucM (aso Aey KS"pHH!_i)[UIlarH
BeKTOpJapjan uoopar, OyHZa A — HXTHEpHH COH, Aje; Bek-
TOpra Gepuaras Z:, BeKTOpHH KYywamu3. Hatnxkaga ywoy

- — e
a=¢e,+Aes
KYPHHIIIZArH BEKTOPJAp TYIJaMHIN XocHa KHaamua. By pex-

TOpJIap TYMAAaMHHH, Y4 Y.uoBMN (asomarura yXuwam, R ui-
BHKJIH (hasofarH TYFPH umn3HK Je6 arall TaGuuiAHp.
— —

Ilynuuraex, cey -+ Pe, Kypunumumarn sextopaap (e; Ba
AN

€, — UN3HK/N 3PKJH BEKTOpJap, ¢, Ba P — HXTHEPHIT COHIap)
HKKH Y/40BAH KHCM (asoHH TAWIKII KHaaid. Kyiiaard
¢

- - < -
a=‘—’o+“¢1+ﬁez

BeKTOpsiap TimiaMunn 6u3 R pa mekucaux 1e6 ataiinu.

34- §. Eskann azocu

Osaunry naparpadaa unsHkan (aso KYIIHII BA COHra Ky-
naiiTipr avasiapn GakapHaauran sneMenTaap (BeKTopaap)
Tynaami 1e6 tanpudaanran sau. By avamaap épiamu Onia
TYEPH UNBNHKHH, TEKHCJAHKHH, (a30 YIMOBIApH COHHHI Xamaa
napajien TYFpH uMSHKJAP Ba XOKasoJapHH TabpH(pi1ab Gepil
MYMKIH. Anno @1FH3 my TYniamiapHuHr yanapu EBK/A
reomMeTpiscil /ie0 aTajMHIl TeOMEeTPHSHHHT MasMYHIHH Tall-
KIT 3TyBYl  TypJn-TymMad (akTIapHuHr XaMMacHHH y3 Huira
O yuyi eTap/an 3mac. Macanau, &1Fu3 Kyumiil Ba Gupop
COHra KynaiiTipiu TepMuHIapH Epiamuia Gus BEKTOP/JIAPHIHT
Y3yuJairu, sextopaap opacuaard Gypuak, BEKTOpJIapHHHT CKa-
JAp  kynaiimvacn pa  Xokasosnapui Tabpudail oMaiimi3. By
TYLIyHYaiapHi 91T cojuia KHnG Kyiiiaarnya GepHul MyMKHH.

—

1°. Merpuk Tywynuanap. a={ay, @y, « .+ , @,} HXTHEPH
BeKTOp Oyuicun. Y Xouja Kyiuaari GHHIMAaHH €3HII MYMKHH:

@ ={a, 0 ..., 0 +10, a0 .., O} F
+ oo 0,0, ..., 0, a}=ae;+aye; +
”lA S, '}_ Fl";:}. (6‘16)

(6.16) Giiava BexTopatapin yu yadosan ¢asona Gipop Gasuce
Gyinya éfmvivacunnur taGuumii ymymiawmacianp. IWysunr yayn

183



e - =
€y, €y, vse 3 €, WHSHKJIH OSPKJH BEKTOpJAp CHCTEMACHHH R
—
Ja 6asuc 1e6, a;, @y, ..., @, COHNADHH 3Ca G BEKTOPHHHI
6y Gaaticea HucGamar kosnorermaapy el Kapaul TaOHHLHD.
—_- - e

By epna 6us ey, ey, ..., ¢, Gasucuu R" ja Kapaw GHlaH e

rapajanamus. R" Ja MeTpHK TYIIyHYasap BeKTOpJapHH CKa:

J9p Kynaiitupui épramu OHjaH 3HT OCOH KHPHTHJIAAH. Tap-

THOIAHTaH

e
= e (6.17)

eekmopaap ocydmununz ckaaap rynaimasoct 1e0,

—_ - ;
ab=ab +ab,+ ... +ab,

oy
a={ab Aoy 000y an},

conra aiiranns. R” ga ckansp xymafitvampnr Oy Tanplfi
TabuNii pauwia yu agopan dasosa ckaisp KynaiTva ydyi
BeKTOpJapuunr  [lexapT ~ KoopAMHaTajap  CHCTEeMacHuar
KOMINOHEHTIapH OpKasIH HoaI0BuH (opryIaiapHi  yMyMiall:
THpanu. (6.17) fam ckanap- KynaiTmaHuur  KyHHJArd Xocca:
Japi GeBocHTa Kemn6 uyHMKajii: e

1) Xap Kammait @, 6ER" yayn

4 b="b-a 6.18)

2) Xap Kangaii a, b, ¢ €R" yuyn
@ibc=a-c+b-c (6.19
ab+o=a-b+a-c 620)

qu) Xap Kamjait g, b€ R" pa uxtuépnit A XagHKHi COH
H

(Ad)-b=a () =11 by ©.21)
4) Xap Kanpait FE R" yuyn
(a-a) =0, 6.92)

e i i
Lty Guian Gupra, arap a - q — 0 Gjaca, y xoina a=0 6f
Janu. By xocca
-
aa=a+a+ ... +a
Dopmyanan kean6 wnkazm.
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@ eexmoprune yayrauzw neb,
Ig]’_}/* =) a2+02+ w +a, - (5.93)
COHHH  afTaNI3. y Xoaa Xap Kamjaif T£0 YuyH |a|>0
=0 yu4yH 3ca |a] =10.

Duan Hosmac (HoJb GyMaraH) a, b eexmopaap opacudazt
9 6ypuakHLL

- -
as

b
Q=arc cos = ° (6.24)
Jal -12]

Gopmysa Guian anukJaiivums. By Tabpug mabHora sra 6yui-

— =
W yqyn uxtuépuii Homvac @, bER" BekTOpIap yuyH

=t
=}

=
[af:

<1 (6.25)

=t

TEHTCH3IHKHIHT TYFPH SKauHHH Kypcariil 'Kepak. By Temr-
CH3JTHK

-

e
{a-bp < [af? - [6f?
N . -
TEHICH3/MIKKa SKBuBaJeHT. Mxtuépuit '@ # 0 Ba b0 yuyn
(22) ra kypa
@—AD):@=20>0 (6.26)
TeHreusAnKnI é3um MymKin. Ckaaap kymafirmanunr (6.17) —
(6.21) xoccanapujan (])oi'l,rlanaucax, ny"umarura 9ramus:
ZE:AZS (@—1b b) - a——)»(a b)— @- b)+7»*(b b) =
=a-a—2M( a b)-r?»"(b b) ]al —-27~(a I))-}-7»2]l7|2
(6.27)
Bum c= jo]t, d=a-b, k= b ne6 onamis, y Xonxa (6.26)
Ba (6.27) nan Gapuya A €(—oo, +oo) nap YYYH
kA —20d+c
TEHTCH3/NK §pHuAN sKaun KeanG unkaau, 6ynga ¢ =0, k > 0.
By renrcusmikuunr uan tomonu A ra Hpucbatan KBajpatr Yds

Xaj 6§10, Ternmyin TenrcHaink GaXKapHJHIIK YYYH YHHHT
AHCKprMianT mycbar GYaMacaurn etapin, SbHH

d*—ckh <0
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TEHICH3NK GaKapHIHIIH eTapaH. AMMO OXHPLH TEHICH3
HH KYfipjaruua
—_ = — =
(@-5) = d* < c-k = Ja Top
éca Gymagu. By (6.25) TenrcHsNMKHHHT YPHHJIH 3KaHij
HcGoTaii .
—_ = — —
Arap a-b=0 6fsica, a Ba b BeKTOpJIAP OPMOZOHAA Be}
- Al L=
mopaap Jeiiwtapu. 0 BeKTOp Xap - Kanla# a €R" pektopr
— - -
oproronan Ae6 Kapaammu mymkimi. Bapua ey, ey, ... .e, Oip
JHK  BekTopiap y3apo oproronas GyJarand  ca6abau yig
Yuyn Kyitnaard mynocabat ypHm/Id:
e 1, arap [ = k 6yJca,
(€s ¢) =10, arap ik GYuca,

— =y
By mynocaGaraapaa ¢; napun ywy ¢,=={0, 0, .., 1, .+.0)
Kypunnira sra e KapasaiH. .

2°. Eskamp tasocununr 1anpudu. 6.2- TappH. Aeap 1
Yaosau R" ausukau ¢hasoda ckaaap Kynaimupuul  aHUKAGH:
2at Gijaca, y x0ada Gyndai (aso n yauosau Eekaud s
¢ 9eb amanadu ea E}} ryjpuriuuda Gereuranadl.

Xap Kanmait n yumopan unsnkan R° Qasopa ckansip K-
NATHPHIIG aniiaaur MyMKHH, AbiH Oy (asony EBKINA Ga-
30CHIa aiIAHTHPHIL MYMKHH. = .

Xagukaran xam, R" ¢asoga mncranran ey, €y eeea b
Gasucu onaiiank. Arap

n n
- —_
a=2‘%—»b= b, e

i=l i=

Gynica, y xomna
— —— 4
aeh= Z a, b,
i=]

6Yniami. By renrank R (agona cranap k§naiTHPHITHN aHHK-
Jiaiiju.
E,, - -
R Ta Termuwin wkkn a pa b eexmop opacudaeu Oypiak
ne6
e

a+b

Jal -1l

¢ = arccos
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tonra afitniann. By Ttanpudaa Xap acuu
—_ —_
a-b=|a||f| cosp
MyHocaGaTHHHT GamkapHANWH KY3aa TyTHJalH. @ G}LQqeﬂ(m{Hr
n
Tabpudu TYFpu GYJMIIM YYYH Xap KaHZall HKKH a b€ERr
BEKTOD Y4YH

:34
=}

V
+

—1< <1

Jal - [5]
TEHIGH3/TNK ypuHAN éxku Gapn Gup

- = -

@be < rals.lbp (6.28)
TEHTCH3JIMKHIHT Ypun/n Oy mmn etapad. (6.28) TeHICH3IHK

Kowu — Bynarosckuti menecuzauet feiinnafu.
By tenrcusauknunr ncGoTHHH lOKOpHAa KeJATHPraHMH3
(34- §, 1- nynxrra Kapasr) Mown—ByHAKOBCKHil TEHICH3/HTH=
N - —»l -

. Aan E} ra termwan @, b BekTopJap yuyH
la + 8 <Tal + 8 (6.29)

TeHTCH3MHK Keand uynkaau. Ogataa Gy TEHTCH3AHK yubypuaK
meHecusauew nefinnann. Komn—DbByHsiKoBCKHil TeHTCH3IHIHAAH
doiinananus, yuOypyaKk TEHTCH3JHCHHH HCOOTJ/IAll MYMKHH.
XaKukaran Xaw,

— — —_ —_ - —
la--bP=a-a

+2(ab)+5-b.
(6.28) dopaysiara acocan’

—[a-8] < (a-b) < [a]-[B].
Uly caba6an xylimmarura sramua:
G40 = (a+0)(ath) <Ta-a) +2]
= (14 + o)

. S A =y —
Bynnan |a - 0| < |a| | b Wlynn ncGorviaw Tanal KHAHH-
ra .

— = -
a

| T8+ (5-5) =

—_ -
Arap a- b= 0 Gyuca, y Xoata E} dasopan ofuHran a

Ba 3 BEKTOPJIAP 0pMocoHas 6eKmMopAap Ae iuJajiH.
Arap @rab BeKTOpJIAD OpPTOroHaJ BeKTopJsap 6y.ca, y
X044 @ -+ b nu ToMOWJADH d Ba b nan uGopar 6y.iran TYE-
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pi TYpTOypuakuupr JAHaroHamn JeG XmcoGJar TaOHHi

@+ b BeKTOpHHHT y3YHJIHIHHH TOMaMu3. YmGyra srawis:
— - — —_ = — —_ = — = -
e +tp=@+b)(at+b)=a-a+2(@ b)+b-b

- —-
a Ba b BekTOpJap oprtoronas GyJIraHH yd4yH

= e
a-b=0.
- — —_ = — — -
Hevax, |a+bt=a-a+b-b=|al*+ [0
By dopuyna E% daso yuyn ITuparop TeopeMacHHHHI ai
JIOTHHP.
S o s e L
By narixa yMYMIAWTHPALIra HAY71 KVALH. @ g, Gy * 0
@, BEKTODJApHUHT Xap GHp zxy(TH Y3apo opTOroHal GyJICHE,
. ¥ Xoaja
- — —»2
2= |a)? 4 et 4 ... e

By copaysa [Mnparopunnr kym yoruoBny Te0pPeMacHHHHT Mas:
—_— — —_

MYHUHH Tawkua Kujaaan. Bynza ap, a,, . » @, BEKTOpJapil

N YJIMoBmH TYFpH Gypuak.an napaJJiesenuie/iiur Gupop ydi:

Aau yuKypup Kuppasap neG TaceupJaul mymKnH. OXHpri gop:

MYJIAHHHT 1cOOTH Xam appaqrura yxiuaul GyJrand ysyH yira

TYXTgJIMaﬁr\ma.
8%, Ez na opronopmananran Gasic. Y10y

- - —=

B e i

BEKTOpaIap E na xap Gup MKKnTAacH Y3apo OPTOrOHAM bek:

TOpaap Gyuicu. Arap 6y BexTOpJapHHHI XanivacH GHp BKT-

ga 0 nan papkan 6jaca, yaap . unsuia sprsn Gyaaan. Vi

Y Tenrank Gaxapwiran GyJicui:
= -

Moy + A, 4 ... -

Arap 6y tenrank M=hy=...= 4, = 0 Gyaranjarnua yput-

;’:115“3""”” Kypeatcak, Iokopuaarn racamni ncboTianran 6y

e =0, 630

o
‘n-n

(6.30) mHump HKKa/Ma TOMOHHNH ;, ra ckajap Kynaitupa-

MH3:
A’ = i - - i . i — -
1 (erey) + Ay (eyee) + by (eeer) + ... A, (e, e)=08

188



- - - =
Iaptra xypa e, e; %= 0. Ulynunr yuyn A;(e-e)=0 Jpaun
Ay =0 sxanH Keaub 4HKAIH.
Ay =My =...=Mh,=03Kann XaM lWynra yxmamu uc60ma-

HaJH.
-

—_ —

Arap GurTacH XaMm HOJra TEHT GY/IMATaH €y, €py «.++ » &,

BEKTOp/1ap CHCTEMACHHHHI Xap "GHp MKKHTA BEKTOPH Y3apo

oproronan GyJca, y xoama Oy cucmema opmozoxar 6aguc
—_ — —_

matikua uradu peinnann. Arap ey, €, ..., e, BEKTOpJIap
Oupauk Bexktopsap Gy/nG opToronal GasHc —TalIKMI KHJCa,

Y Xoiaa Gasuc 0pmocoHanr éa HOPJANaHZAH éKH TYFpHIAH-
TYFpH OpMOHOPAaAAH2AH 6asuc Aemmam{

Opronopmaiauran el, ez,, N s e Gasuc yuys yw6yra
Sramus:

—_ -
e

e e =

Xap HMKKHTACH OpPTOroHa/] GyJrad HOJIMAC BeKTOpJIap 4i-
SHKJIH 3PKJIH SKaWJHIH I0KOpHja HcOoTvIaHraH 3, Wy ca-
6a6:111 OpTOroHaJ 8K OpTOHOPMAJIAHTaH Gasnc TalKmI KiayB-
il BexTopJaap L7 Aa oiAmil Gashc XaM TAuKMI KHIaiH.

6.1- Teope\la Xap Kandati n jauosan yaxusud Eoxaud
¢asocuda opmonopsananean 6asuc Masscyod.

HcGor. By rteopemann uc6or STHII yyyH GeBOCHTa opTo-
HOpMananran Ga3nCHH KYpamis. E tasona n yuqoami \amx-

{1, arap [ =k Gyaca,
0, arap i =k 6yica.

Kuit Epkuiin Qasocn tabpudura kypa GHpop ep ez, ey e,,
—_ — —
Gasue mamwicyi. OJAHH ey, €, ... , €, 0asuclaim OpPTOroHal
— — = =
Gasnc Tysavna. Appaio g = e; ne6 onamu3. Cyurpa g, Bek-
i e
TopHI gy = e, + A gy Kypunnmaa usnains, Oynga A counn
— —_ - ok o
(q2 q,) =0, anuit (e, +Ag)+-qy =0 Tenriuk  ypHHIH Gyiia-
uran Kuan® rausaiivus. Bynpan, pabilaHki,
—_— =
€y qf
et
‘41
HcGotuimr papomunn MpAyKIHT MeTOAM GHJaH YTKasamus.
—_— -
)\"ap HKKHTACH  OpPTOroHa/l Ba HOJIMAC Gy, oy «+ v » qr—1
—
BeKTOp/iap sicairan Ae6 ¢apas Ku/IailvnK. g, BEKTOPHH Kyiin-
Jary KYpHpHmaa uamaimma:
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- — — — —b*
qk=ek+}"1qk_1+;‘12qk_2 +"'+)Vk_1ql' (63]
Byﬂna A1, Az, .o, A, KOppHLHEHTIAD q_,: BeKTOpHIik

‘h» %, cees q . BEKTOpJapra OpPTOrOHAJIIHK LUapTiai-
IaH Tonuaaju. By wapraaphn ésamus:

- e ==k
@00 =0, (@-9) =0, .-+ s @91 =0
€KH Ty/1apoK é3ranja
—_ —
(ek+7‘lqk—l+'"' -+ 2 1(/1) ql—'o
—_ - S
e, +Mg, +---+ A 1‘71) g,=0,

L — - 2 0
(ek+7"lqk~l+' . -T;vk_lql)'qk_] = U.

e ‘

v oy« v ey qk 1 BEKTOPJapHHHT Xap HKKHTacH opTOro-

HalIHrHAaH  oiifananul, OXHprH TEHIJIHKJIap CHCTEMACHHH
COAZAPOK KypHHHLIAA €3aMH3:

—_— A
(e/; ql) +)V/, (Ch(]‘) =0,
(ek qz) o ?.,, =g ([/2 q2) =0,

—
(ek'l]k )+;1 (l/ﬁ+1.q/;-—l):o'

Bynnan KyiiHjarniapui  Tonamis:

—_ - = —” =
=2 e q e * 4§ r-1
Moy=—0 g, e g =— e
1 fll G2 Ga qp—1 "9 r=1

dumi Tonmaran qk BeKTOp'mp no;nmc BCKTOP UI(dHHHH e

6

OTaiiMI3, (6.31) pan q/ BEKTOP 1y (ar - - - e {,Iz BERs
Topaapuiur  yyspKan  KomGuHAIMACH SKal p.ummn, 6)Hﬂa
€ Olia 6npra Tenr Kospuient TypHOH, amMMO (I,‘,_,

-

Be ®,
I KTopi gy, gy, ..., Gy, LEKTOpIp BA €, BEKTOP"
THHT wi3piK KoMGiHaunscH Gutan  aaMatuTHpHLL MYMKHH
Ba

Xokaso. Ilyngaii kw6, ¢, vexrop iKyiiaars K§puiga
BT MyMRIIL I l\\p,l‘llH

# — -»
Gav =0y Gp—1

Ty aa,

Hlyun Kalig Kiaasmzgn, r/,,

BeRTopIAp KM
(6.31) gopuyaagex Gopryaa 6§ i

190




= — - e -5
c,’k=a1€1+f/-zez+ owe ot e EiEEes

- s . -
Arap q.=0 6ynca, y Xonga OyHRaH ey, 8, ..., €, BeK-
TOPJTAPHIHT YH3HK I GOFJIMK SKaHH Keii6 ynkany, 6y sca MyM-

& — e -_
KHH 5Mac (4YHKH ILIAPTIA KYPA €1, €y + e 4 €y s ov 5 6,
EeKTOpJTap E} ;1a 6asnc Taun\xm kunagn). Ilysgait Kuan6

q,ﬁeo Ba y ql, q,, A {/,, BEKTOPJIADHHHT XaMMachra
—_ — —_

oproronas. ly 6nian E; 18 OPTOIOHAM Gy, gy « ++ 5 4, 68=
3HC MaBKYAAMrH HCOOTVIAHIH.

Arap 7/? (i=1,2, ..., n) BeKkTOpJapHH

:IQI.
£ o

BERTOpMAp GiIaH aJMAIITHPHICA, Y xonna ‘7; BeKToleaPH””P
Y3yHaurn Gupra teur GYJand Ba 613 q,, fl), Setaity ‘In BEK-
Topaap E% na opToHOpMajaHram Gasic TAWKHI KHIHLIHHH
Kypamnz. 1y Guaan Teopema HcGoT GYJIIH.

- — &2

6.2-Teopema. Arap E% asoda ey, €y « -+ » €, GEK:
mopaap opmoHopMaraHear 6a3uc mawkua Kuaca, Y XM@“
6y Gasucea nucbamarn ckaaap Kiyjnaimaa

ab =ab, +ab, + ... +a,b,
Kypuntiea sea 6yjaadu, 6yrnda yuiby !

—_

L o - -
a=ae; +ae+ ... +ae,
— — — —
b=be,+be,+ ... +be,
éekmopaap L7 ea meeuwaw uymuépuil 6ekmopaap.
McBor. Craasp xymaiirvamimnr Xoccacnra Kypa €samus:

T -_ - SRR o L
a-b=ab (e;-e) +aby (eg-e) + ..o +aib, Crre) +
— LR —
+aby (e, -ey) +asdy (e, 00 + oo ot @by (e, 2 ) A
_li(lnh1 (‘.n >;l) i ”,‘b: (;; .;,!) SH a,,bn ( n

— —

Bynua ey, t., ‘., €, OpTOHOpMa/IaHraH Gasic GYJIraHH yuyH
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@ b=ab, +ab,+ ... +ap,

TeHIVIHKKa 3ra 6ynanu3. Teopema HCGOT GYJIAH. :
6.3-Teopema. Ej ea meeutinl. a 6eKmopRUHE 6up

e
KOMNOHeHMU opmoHopsasaHear Oasucea Hucbamat Y a ot
mopru GasucHuHe meeuian Gekmopt Ousan CKAAAP Kyak
Macuea menz, ABHU

- >
a

q =

e .- 2
Wc6ot. a pektop Ef (pasommur uxTHEPHI BEKTOP!

err o s 6ic
€5, €y, « .. , €, HCTaIraH OpTOHOpMaJanras Gasuc Oy

STBHH

= .
e, 1< j<n
I

- —_ — e
a=ae +ae,+ ... -ae,.
2

e ;

By Tenrimkuusr pxkamza KHCMEHH e; BEKTOpra ckansp K)
naiTHpu6 Tomamus:

—_ =

a= a-e,

6-6062a ooup M&td;g/tﬂp

acnja HOJb BEKTO]

LA - 7’» — —_ =
. Arap a c, u, v BeKTopjaap Op.
D a, b, ¢ .04, l, TOpIAD O i

Gjuica, y Xona 6y BeKTOPAApHHHT HH3HKH GOLHK
JIahr,
- — — bri CK-
2 a=(2,31), b={1, 0, 4), c=(2, 4, 1}, d={0, 3, 2 ®
'mpnapmmr 'HISHK..'IH GOFJHH\" SKauuHH HcGOT/Iaur,
T o o —

8. a={4, 5) sextopnn b (1, 3), ¢ = {2, 2} pexTOpAp OpKAMH
SHKAH Hpoganaur,
_, % Yuwly mpektopaap cuctemacn wnamgan Gorsmg Gfaa ONamME:

i 2o
a={l, 1,425 ay={1, —1, —2, 4}; a,={0, 2, 6, —2} &=
-
={=8 —1,34); gy={—1,0, —4, —T7)7
> 5

bla= {l,_:z, 3} b={(2, —2, 1}. c={—1, —I, —1} BeKTOP"
3 -
Aap Gepuaran. x=2aq—3b45¢ BEKTOPHHIT KOOPHIIaTAIaPHIH TONMAL:

Kaoob: x = {9, —3, —g).

6, Arap R" ¢ Toi K ¢ och

3 p (azonnur Ry va R, nan nGopat HKKH KHCM (asi
YHUYH ymymiit snement dagar noss pextop Gyaca, yaap  §adonapHuie
N"'"MIUKL! R" wnnr YIUOBHJAN KATTA SMACAMIHEN K YpPCATHHT.

7. R" narn ugxnra KHCM azonyar Gupaalusiac pa  KCCHUIMACH ild

i
R"™ na guem ¢aszo skanmin neGotaair,
i 8. Iglmum KHeM $a30  §amamaapumnr i ey fowmigmnr s
A\Hra Gy KHes Basonap KecHmmacn yuuavminur K yumaranira Tenr 0§
JHUIHHE HCGOT/ 81T, -
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- -+ -+
9. R" pasona a={3, 0,1,0}, 6={3,2, 1,1}, c={4, —2, —1, 1}
BeKTopnap Gepuarad. Kyitunard ckansp kynafiTManapei aHHKJIaHr:
—_— e e = =

a) a% a-b; a-c bec

B) (a—b)(a-t+b); ofts
Kasobaap: a) 10; 1 5 ) 215528 ) F—2n 1 053
—_ - -
10. R® dasona a={2, 0, 6, 0, 3}, b={l, =3,0, 10,)/4]}, ¢ =
={—1, —2, 0, 2, 4}, d= {4, —3, —1,72, 2} BexTOpMap GepHaraH:
By sextopaapuunr Y3YHIHK/IPHHH aHHK/aHT,
JKasoSaap: 7; 11; 5; V/ 384.
11. R5 ¢asona Kyiiupari sekrtopnap GepH.iran:
— -
a) p={1, =3, 2, 1} ¢={0, —2, 1, 3};
-_ —
6)r={—2,0,0, _')'i= {4, 6,7, —8});
v
B) {={4, —3, 0, =5}, u={0,"10, 7, —6};
- —
nNuv={6 —7, 1, =2}, w={4, 0, —4, 10}.
By BeKTOpAapHnur Kaficn GHp Ky(TH ¥3apo OpTOroHan GYMHIINAH KYp-
CaTHRr,

e e S
XKasobaap: r Ls, t Lu, vl w :
12, R® (hasona Kyiinaarn sekTopnap opachiard GypyaKHH aHHK/IaHT.
Du={(=343 —11), v={62 —2 =2 1)}
6)w={2,1,0, —2, —4}, r={(I, 3, —4, 2, V6 }
o’ =->
B) s= (3, —1, 8, 8, —4}, (={2, 6, —I, 5, 8}.
o T
JKasoGaap: &) arccos =T ; 6) arccos —9—;61—‘6_ ; B) T

13 R Qazoma {I, 1, 1, 1}, {1, =1, —I, 1}, {2, 1, 1, 3} mekTop:
napra optoronan 6§auG, y3yHalrd Gupra TeHr GyaraH BEKTOPHH TONHHT.
14, R pa tyrpu Gypuakan n yauoBaH napajiesienines AHArOHaJH-

HUND Kpajpati ynuir GHP yuIMAH WYHKYBYH KHPpanapH KBajpataapHHHHT
fieunnenra teir 6 yamunen ncGotnanr ([Tuparop TeOPeMACHHHHT n Y-
yosan Xonra _VTly.\L’X:’\HITH[)H.'HHUH).

15, Kuppack a ra TenrGyaras n ya4oBJH KyGHHHT AHArOHaIH ysyH-
JMCHRE Tonunr pa Oy Y3YHAHKHMHT A — oo JlarH JHMHTHHH 8HHKJIaHT.

16 E}, Epxana dasocnna yuaapu A (4, 8, 3,4,5), B(—2, —2,2.5,4),
C(—1,92, 2, 1, 5) nyranapia Gyatan yuGypiak Gepuaras, By
YuOypuakaa MeAHaHanapHUHT  ySYHJIHTHHH TOMHHE,

JKaeobaap: |AD, :1_279, |EDy = 4V, |CDyl =V I5:

.

17. [;‘;;, Epkana dasocina yunapu 4 (1, 4,2, —1,3), B(1,2,—2,3, 8),
C (=2, —I1, 1, —2, 3) mykTamapza Gyaram yuGypuak Gepuaras, By
YUCypuaguuur TeHr €  SKaHJIHTHHH HCGOTJAHT.

18, o = {—3, 1, 5, —1} BexTOpHH HOpPMaJI/IAHL,
Sii N
Kaws: {~ 7 5 ' )
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19, Yy oproronas sexTopiap CHeTeNacH Gepxmraﬁ:—z ={ -
— —_—
—1}, 6={1, =2, 1, =2}, c={—2, 1. —2, 1}.
By cnctemani oproroHan Gasucraua TyJ1AHPHHT,
Kaso6: {1, —2, —1,
20. BekTopnapeuHr Kyfinjard cHcTemanapHHH Efz Ja OpTOHOp:idaz
ran 6asncrava TYJARHPHHI:
= o P 3} = (V25 5 I}.
N T T T T
e 5 (VR O
T e A R
21, Oproronannaatu npoueccmm KyJanaun6, KHCM (ha30JapHHHT Ky
Aari BeKTOpJap CHCTGMACH BYZK yAra Ke/THpajuras oprouop.\laﬂaﬂraﬂ (¢
SHC1BPUHH Ty sHr:
a)a,—(l o2, aw(n 0, —2, —1}; ag— (2, 1, 0%
G)al—(l (== 0}, =0, 2, 5 0, 8, 25 = {1 L3I0
-
v 4, ={1, 1, 0, 0, 0}, =10, 0, 1, 1, 0}, ag={0, 1, 0 1,

2. Ef 1a Ti={1, 0,2, 1}, @y = {0, 1, —2, 1} BexTopaap Gepi

ras. Baaucmm TOMHHT,
23, Ej 1a ym6y BEKTOpap 6epmrau a={1, 1, 0; 008 “1"(0

L 10,0} =10, 0,1, I, 0}, 4, =1{0, 0, 0, 1, I}.
K-"CM (a30oHHHI OPTOrOHa; TY.1AHPYB YHCHHUHI GasHCHHH TOMHHTs



7-B0B. MATPHUA BA YM3HKJIH TEHTJIAMAJIAP CHCTEMACH
35- §. Marpuuanap aareGpacu

1.° Acocuti maspugy sa mywynuasrap. 7.1- TaBpHP. m
ma camp ea n ma ycmyndan ubopam

@y i« .. ay,

' Qyi Gy « oo Ay,
A=

(7.1)

L T T Y

-aml By == Qnn

aadsan myrpu Gypiaka mXn sampuya Oeldusadu; Gab3an
mXn mMatpuuany mXn yatamau mirpu Gypiakad sampuya
Ae6 xan toputiiagu. Matpuuans Tysysun @; ((=1,2, ...
m, j=1,2,...,n) COuIap YHHHT d4emeHmaapu REHWIalH.
Martpuyanuur snemMenTaiapn XaknKHii EKH KOMIVIEKC COHJIAp-
ZaH u6opat GYIHMIIH MYMKHH.

¥Ymymuil X0a14a MaTpHLUAHMHD SJeMeHTJapd, OfaTia, nac-
THra HKKHTa HHJAEKC KYiluau6, GHTTa KHYMK JaTHH Xaphu
6Hian é3naan. Hnjekcaapaan GHpHHYHCH caTp TapPTHOHHH
(HoMepuny), nKKHHUHCH 3ca yCTYH TapTHOMHH OHIAHDAIH.
Matpuuanapun Gearniaur yays Kyinaari KypHHHIIZArH €3yB-
Jiap Xam iuviaTHJaau:

By by el by Oy b

In

90 s e e

i1 Dag et
« 2n
éxn B =
bn:l b/n'.' N bnm b"ll m2 ° " b’""

Onaraa MATPHIAHHHT CaTPJapHHH 11 YJIYOBJH, YCTYHJapH-
HII 3ca /m §JMOBJAH BeKTopJap Ae6 KapaG, yJapHH MOC pa-
BHIA CaTp-BeKTOp/Iap Ba YCTYH-BEKTOpJap CHCTEMAcH Je6
Kapaui mymkun. (7.1) matpuua yuyw é3mwra KyJvaid 6yarad
yuby A = (a,) Gearmnauyian Xam oiigananamus. Arap mar-
PHUAHNIT cATpJAapH COMM YCTYHJapH COHHra -TeHr (sibHH
m=n) GyJjca, MaTpHULAHH Keadpam sampuya AeHHIALH.
Byngait marpuna n javanau (n- mapmutaw) sampuya 1e6
I0pHTIAANLIL, y

Yoy
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dy 0 8
= .
g . d,,

Y/ HHHILIACH KBAZPAT MATPHL 1 OUAZOKAA Mampuya Aeliie:
Ba KHCKaya Kyiinjarnya €su/aji:

D= {dy;,dys, . .., d,} éxu D={d,}.

nn
Arap (7.2) muaronan matpuuaza d, = 1 (i=12, «..s?
6Yica, Gy MaTpuma GHpAMK MaTpuiua jefiniafd Ba E Xapf
opKanu Ge/reJaHagH, AbHH
RO 0
OB 0 —’
(73)

Kyfinnaruya
5 { t=%sj-na 0, }
"1=\i=/ na 1
annanaturay 0, con Kponexep Geazuct (cimBoJI) Aeifiia:
a. Kponexep Gearncuaan ¢oitaanannd, D sa E matpHilaiap
HH KHCKAaua Kyfiuaary Kypuuniia G3uill MYMKHH:
g ) 2= 5]

A'rap MaTpHIlaHHHT 53[)'{8 3JemMenTaapn HoJJiapAaan 1160])&7
Gyuca, y noab mampuya peimnaan Ba £° opkaan Geariia

Hajn, sbHi

i

OR0F.% 0
UR0 s . 0

E = ‘ (74
0 .0.. ...‘()

Arap m 1a CaTpJH Ba n Ta ycTynad HKkkuta A Ba B Matph:
Hazaun 6upmmur XaMMa 3JieMeHT1apH HKKHHYHCHHHHT XaMmMa
MOC 37eMeHT/apura TeHr (abui a; = b,;) Gjaca, Gy Matpi

namaap meue neG XucoGaanain pa

AS=B
Kypunnmaa éunagn. Arap Gip MaTpHuanunr  Kampia GHTTA
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SMeMEHTH HKKHHUYHCHHHHT MOC 3/ementhra tenr Gyuaca, 6y
MaTpHIa/lap XaM meHe Imac Aeiiniaiu Ba

A+B

KYpHHHIIZA é3niadd. MarpHuanap yuyH «KHUHK» Ba ¢KarTas
TyllyHyasnapH MabHora 3ra smac.

I- 606, 7- § na n-TapTHOAM  KBaApar . MaTPHUAHHHT
IeTePMHHAHTH TYUIYHYaCH KMpHTHATaH 34H. Kefinnru myJsioxa-
sajapfa On3 n-tapTuGJaM JeTepMHHAHT/IAp TYLYHYaCHAAH
TYFpHAaH-TYFpH (oiiiananaBepamus.

2°, Marpuuaiapiu Kywull Ba conra Kynaitupuuwr. 7.2-
Tabvput. Aeap Gup xua mapmubau uxkuma A=[a,] Ba
B=[b‘,’.) mampuyarap bepurzan 64aca, A 6a B - mampuyarap-
HuHe durunducu de6 wyndali C' mampuyaea admunaduku, 6y
mampuyanune yresmenmaapu A Ba B mampuyasaprune mxoc
snemenmaapunune furunducuza mexe 6yaadu 6a C=A+ B
0eb éaunadu.

Tappug 6yiinua

an +bu apt+by ... g, 0,

G a':x.‘f'.bzl sy + byp . 6‘721 k7 b%n (7.5)

aml ar bml am2 + bmz By ama +b,,|,-,
Matpunanap HHFHHIMCH TabpHpUIAH YHHAT K yAHAard
Xoccanapn ke umKamm:
I A BHCy = (AR
2. A+ B = B+A4;

3. A+ E°=A (6yud i
Oup Xua tapTuGaH KBagpar
Marpunasapunur aitupmacu y A yXuaur

TaLpudaanagy pa
apy — by a— [
Ay — by @ — ‘

C=A4—B=| "
a

(7.6)

b

m2 Ln == bmn

Kypuuimina ésuiaan. Arap MaTpHUAJapHHET TAPTHOM GUP XHJ
Gyavaca, ymjait mMatpHilanapia Kymunu Ba aiiHpHUI ama/iaph
KHPHTHJIMATAH . 7

7.3- ranpud. A=[a,] sampuyanu o 0 conza Ky-
natmupuie 0eb, A mampuyanure xamma daeMEHMAQPUHIL LY
0. coMea Kynawmupuwdan xocua Oyaean mampuyaca aumu-
aadu 6a a A éxn Ao kypunuwda é3unradu.

s bml L
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e

Tavpugra kjpa
: Oy Gy« A0y,

O Qgy Olpy « oo Ol -
Ao =ad = . 5 ¢ (1
Uy Ay » v O,

Marpuuagn conra KjmafiTupHi TabpHOHAAH KYHHAAIH X
canap Kenmu6 uMKaiu: o
L1-A=A.1=4 i
2. A. 0=0-A=E"%
3. a(BA)=P(xd)=(p) 4
4. @+pA=aA+P4;
5. 0 (A+-B)=aAd-+ab.
By epna A Ba B—06up XuJa TapTH
71ap, o Ba fi — XaKuKHil COHJIAp. : g
rap A matpuna n-tapTHGaH Kpajpar MaTpHua 0y
Y Xosaa < -

611 KBafpaT MaTpil:

det (@A) =" det 4
MYHOCaGaTHHHT §pHH/IH GYJIHILIHN KypcaTHIl yHYa KHITHH M
HHHT YuyH JEeTepMHHAHTHHHI TErHLUJIH XOCCaCHAAH oiiz
Jannuw erapau (I 606, 7-§).
Yuwby oy Ay + o34y + o ..+, 4,
upodany Ay, A, . .., A, mampuyaraprunz oy, gy« + 21 ¢,
”09¢¢Hl{ue/tm/m wusuKAL Komburayusacy Jieitniait.
Arap
el ta byt . do, A, =0, A = L0 i=12 i
TeHTIHKIAH Oy = o1y = .. , = o, = 0 xeqnG unkca, y X0/
Ay dy, .., A, matpunanap wusuraw sprauw, axe Xo
Ardsni, A, martpuuanap wuzuxau Goraus  jeiiniag.
3°. Marpuyanapuu kynafitupuit, TapruGiapu MOC paBHil
Aa mXxn Ba pxq Gyaran

Qi gy v0ay, " by by o o0
Og1 Ggp o v . b b b,

& 2 g1 Ugg -vidik
A= e ? |sa B= g/
. . . . . . . [} . .
Dt Gy v+ Gy by by eeeby

TYFPH Gypuaksn Marpuiuanap Gepuaran Gyscui. Arap A Mat
PHILAHHHT YCTYHJapH conw n GepuJiran 7 MaTpuLaniir caTpiapi
COHH p Ta TeHr Gyica, y xoiaa Gy MatpuiajiapHH KraiTh
pHim amajin mabHora sra Gy Jiaji.
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7.4- ravpud. bepunean mapmubda (A— 6upuniu,
B — ukkunuu) oalinean A éa B mampuyanapruxe Kiynadim-
sacu AB 0e6, wyndati mXn mapmubau

SO O L
Ca1 OgyiekaenC,

C=A.-B= n - (7.8)
Cn1 cmbz sl o

Mampuyaza atimyaraduku, C Mampuyanure 31eseHmaapy

- n
Cp=ayb;tayby+ ... +a,b =Zag{{ by, (7.9

in “nj
k=1

R R = s

gopayrarap Gusan anukaradw.

Arap A Ba B Jnap n-tapTubau KBagpaT Matpuuanap
Gynca, yaapuunr C= AB xynaiitmacH XaM n-TapTHO.H
KBajpaT matpuua Gyyajiu.

Tabpucnai maTpuuanapuu KynafiTHpHII Yu4yH Ky#uxard
Konta Keunb uHKaau: UKKUmMa Mampuyand Kynadmuputdan
Xocun Gazcan  mampuyenuHz i-campu  6a  j- yemyHuoa
mypyssu c;; gaeseHmuu xucobaaw Ydyn Gupuxud mampuya-
Hune (- campuda  mMypyeuu saeMeRMAQPHIL UKKUHHL Mampl-
Yarunz - yemynuda- mypyeulL snemenmaapea MoC pasuuida
kynatmupus sy kepak [(7.9) ¢dopmyaara Kapaurl].

Tyepu Gypuak/u MaTpuyanapHuur Xxycycuii Xoaw Gyaran
KBa\paT MaTpHUAJAPHH yJAapHHHT TapTHGiapH Gup Xui G-
raujarina Kynafitupu mymgn#. Macanau, Kyfingard

ﬁ:[3 2

8 1 a2t
1—403}“B

WO — b
—— 0

KJAW MaTpuuanap KynafiTMACHHH TONami3:

4. B [352--201-F8.0- 1281 gt Ayt = g R B
O B ll-;’ £ (=4)-14-0-0+3-3 1.((_1)_;(_(4).(_3)+o.1+3-2]‘

LSS0
S L
Marpunanapmmr kyuaiitmac Kyiingars Xoccanapra sra:

1. A(BC)=(AB)C;
2. a(AB) = (ad) B = A (aB), o # 0;
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3. (A+B)C=AC+BC;
4. C(A+B)=CA+CB.

By epna 4, B, C — matpunanap, o, — XaKHKHH COH.
VikkH MaTpHL@HHHT KynailTMacH y4yH KOMMYTaTHBIis
(VpuH anMamTHpHIN) XoccacH ymMyMaH aiTranja yPHHIH s

AbHE YOy
AB = BA
TEHIVINK JOouM ypHHJAH GymaBepmaiinn. AmMMO MaTpuuaiapia
6upu E Gupank Martpuua Gysirasia goum AE = EA Tenni
Vpunan.
Mucoanap, Arap

S5 1503
A*(z 45 3)533:
Gyaca, y xonna

(21 =1
a=(%0)B4=|"1i. 13 5 1

Gynagn, sbHA

Arap
3 901
e
A (456)“8:(2;138)
MatpHuanap Gepuaran Giica, papwank,
W0l (3 7
AB—[% 3l 19]

Jleknn BA matHora sra svac, aphu Gynaais xynaiitma (apun BA) Tanph
Gyitnua anugnanmaran,

Arap A va B matpunanap AB = BA mapTui KaHoaTan:
THPCA, Y X0uila A Ba B MaTpHUAapHH KOMMYMAMUE Mampi
Yasap neinnasu. 10kopuaa scaatranumusziex, GHPJHK Mar
[Hua Yyau Ouian Gup Xua rtaptuGra sra GyJraH KBajpal
MaTpHua GHJIaH KOMMYTaTHBAMD, ALHH

e =B = A

Arap A pa B 6up xnn rapmuGan Gjuca, y xoaja Kyii
Jary TeopemMa Ypunsanp,
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7.1- Teopema. Hxkuma mampuya Kynadmuacuune
Oemepmunanmu 6y  mampuyairap  OemepMUHARMAGPUHIHE
Kynadmaacuea mexe, SBHU

det (AB) = det (BA) = det A-det B. "

Mc6oT1. Teopemann HKKHHYM TapTHOIN MaTpHIalap YUyH
ncotaiivuz. Ailraiiing, yuméy

_ | @ Gig i by by, ]
A_[azlaezl' B_-lbzlbzz
Mannuanap Gepxmraﬂ GS‘UICHH. By XoJsiza, paBLUaHKH,
= ( an by by ayy byp s ) -
gy byy +gpbys Gy byy - dasbag
Kyiinnarn Geslrusiamsapii KHPHTaMH3:
Ay =det 4, A, = det B, A = det (AB).

HetepMunanTHiHT Xoccalapuuu 9bTHOOpPra oG, A Hu Kyiii-
Jlaryua €sanus:

JAREES 5y byy =+ ayp by a3 byy + alnb'z I_ I ay by a1 b l
@y by + ar bol ayy l),z ~+ @yy byy @y byy @y b1e
’ an by a3y by ap b g2t ay by, Gy byy @1z Dae ' =
Qa1 b1y @y by ’+ Qpg by 051 b1y l +1 Qg9 U1 G V22
a
= by | g \ by by | gt 728 I T bt g [
11 Gyp

+ Dy byy agptags

By AUFHHTa GHPHHYM XaMAa OXHPTH lgymlmyaqrmap HoJITa
TEHT (UyHKH YCTYH Ba caTp sne\xeﬂ'r.napﬂ yaapo renr). Ly-
HHHT yuyn

A= byy by Ay — byg byy Ay = Ay (byy byg — byy ba) = By Ay,

Mabiymgn, JeTepMHHAHTJAPHHHT KymaliTvacH KOMMYTa-
THBJIMK XoccacHra GyiicyHau:

det A-det B = det B-detA.
Hemax,

det (A B) = det (BA) = det A-det B.

[ysaii xuanG, TeopemMa HKKWHUIL TApPTHOMM MaTpHLLATap
YuyH HCOOTJIAHAN. ;

n-TapTHGAN  MaTpHUA YuyH XaMm Teopema LiyHra yXLatl
11(6(>r Nanajm.

. JlerepmMuHanTIAPHU Kynaumpum 7.1- TeopemMaHHHT

TACANKIAH JIeTEPMIHANTIAPHH KYnaiTHPHL YU YH Kyitnjard
rdbl)ll(l) KeJIHO yHKaaH.



7.5-Tavpud. n- mapmubi
Q1 Q1 o 6 ¢ Qg
s PR B

A —idetA = | "+ "2 2 | pa
- T3 eI e B

Ony Qpg ¢34 Lin

b1 big oo B

by byy <o . Uy,

o i S S

grRh i

demepsunanmaap bepusean 6yacun. A, ea A, Oemepmutatm-

Aaprune kynadmasact 9e6, dremenmaapis

n
ey=ayby+ayby+...4a,0b,= 2 ay by
: F=1

(8l="1,2-...., n)

popmynarap 6uran arukaaraduear yuwly OemepMURanmen
atimusadu:

In

A, =detB=

nn

Ci1 Cig v o5 Oy
A=A A= % %2cvr O
e A I Y )

Cnl 6112 vee Gy

Hetepmunantiapuy KynairTupyuin KoMy yTaTHBAHK Xocca:
CHra GyiicyHaau, ABHA KynaiTsa KimaiiTyBuniapHuHr VPHARK
anvautipuuira GOFJIHK 5Mac. .

5°. TpaHcmoHupnawran matpuua. bLepuazarm X 1 map-
mubau -

ay Gy ... Gy,

A= | %1 ... ay

fbeiie o0

aml q

1
200 amn kf
Mampuyadan camp 6a yemynaaprunz [puHAGPUHL  GAMAU
mupuwmdan xocua 6ijraduean sampuyany /A ea  nucOaman
Mpancnonupanean mampuya deduradu ca yru A* éxu A’ 0ed
OGeacunanadu. Ulynnaii KuanG,

Ay Ggg v v a. .

Aw= @y Ggy .0 v 4,
I At Joas) A

aln gy + v+ Qpp



By raspubnan xypunasinku, arap A matpuma mxn Yauam
6yaca, y xonma A* marpuua n )X m yiuasmiu mMatpuua Gya-
. Arap A ksaipar matphua 6yaca, A* xam KBaJIpaT Mar-
puua Gynanu, 6y Xoamaa A Ba A* uunr TaptuGiapH ¥3apo
TeHr 6yaanu.

Tpancnounpianran mMaTpHUa ‘yuyH KyiiHgarn xoccasap-
HHHT TYFPUJIHTHHH ‘TeKIIHPHII KHiHH 3MAC:

l. VIkkn MapTa TpaHCroHHp/IaHraH MaTpHUa AacTIalKH
MaTPHLUAHUHT Y3UTa TEHT, SbHU

A = (A*):I e A.

2. Tpancrionup/ianran Kynaii T™Ma MaTpHIa TPAHCHOHHPIAH=
TaH HKKHHYH MaTPHUAHHHD TpPaHCHOHMpJIAHraH GHPHHUH MaT-
PHUAra KynaiiTMacura TeHr, sbHH

(AB)* = B*A*.
Arap A xpappar maTpuua 6y.aca, y Xoana

det A* = det A
TEHIVIHK §PHHJIM. ¥ A .
Aeap A= (a ;j) MaTpuua y3HHIHT TPAaHCNOHHPJAHTaH A
MaTtpuuacura Tenr, sbhu A* = A Gyuca, y Xonga A marpH-
Uann cumsempurc smampuya nednnagu. Arap matpuua CHM-
MeTpuK GjJica, GyHAaH YHWHT KBafpaT MaTpiila SKaHi Keo
YHKa/.

- CuvveTpuk maTpuuannur Gow AMaroH Jra HHCOATaH CHM-
MEeTpHK JITaH SJIeMeHT/IapH, §3apo TeHr (sAbHH a; = aﬁ)
Oy1au. :

Bepusiran marpuuanunr Tpancnonnpanran A* marpuua-
cira  kynaiitmacn C = AA* cuvmetpuk MatpHua GyJaaj.
Xaxukatan Xam,

C* = (A4%* = (A%*A* = AA* = C.

Arap marpunannur Goml AHaronadira Hic6aTa CHMMETPHK
Hoiilamiran  saeveHTIapi  abcoor Kuitvat Gyitiya  y3apo
TEHT pa niuopacy Gyiinya sca Kapama-Kapwi (sS1bHI @y = — dy
Xavjia Cowr Auarona/iia JKoflJlalran 3/iemMeHT/apH Hojra
TeHr (abin @, = 0) GyJsica, y Xoija. Gepuiaran MaTpHUaHH
anmucupsempur. (KUS cusmsempus) sampuya Aeitusiaiu.

Kyiinaarn teopema ypuuJi.

7)_' T vopc.\lla. II).\"mu[‘/)uzZ n- mapmubau A keadpam
MAMpPUyan n- mapmubal cusMMempur 6a QHIMUCUMMEMPUK
sampuyaraprune GQurunduen wakauda ugodaraul myMKUH.
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Uc6or. Taprubmapu A wmdrtpwu anuur TapTHOH Ol
6up xua Xamza fimemHaucy A maTpuuara Tedr Oyaran B,
cuMMeTprk Ba C), aHTHCHMMETPHK MaTpHIa/JapHHHT Mapiyi:
JHTHHH, SBHU

A=B_+ C, (7.10)
TEHTAHK Ypuun Gy IHILHHE ncGoraiinm3. LIy TeHramK ypi:
an Gyuica, B, Ba C, maTpuuaJapHHHT A martpuna opKa
udozaciny Arora ycya OHIaH TONHII MyMKHH. XaKHKarai
PaBIIAHKI,
e % P
B _B’ Clz_—clz'
Wynnur  yyyu
A*=(B,+C,)*=B* C* =B,—C,,
Onm A=B,+C, pa A*=B —C, nan Kyimjaruaapii
TONAMH3:
B 1
BL‘-—T (A +A*)1 Ck: o (A—A,)'
Kypunapuxy, A+ A* matpuua cuvyerpuranp, 4yHKH
(A4 A%F = A% 4 A% = A* + A = A*.

Wlynunraex, A— A* matpnua anmucussempurdup, HyHKH
YHHHT Goul AHATOHA/MAATH 3JeMeHT/aapH HoJra TEHr Ba ¥
YUy aumucusmempuratknune Gouka 1apTapH Xam 0axa-
punanu. Ulynnaii kuns, HXTHEPHIT Kpajpar MaTpHIA Y4y
Aroka (7.10) éinamann TonmMII MyMKiiL.

36- §. Teckapn matpuua xakuja TyUIyHua

7.6- ravpud. Aeap n- mapmucue A ea B rkeadpam
Mampuyanap opacuda  AB —= BA = E (E — GupAnk  MaTpi-
ua) myuocabam gpunau Ggaca, y xoada B sampuyant A
Mampugaza (ea axcunda) meckapu sampuya  dediuaadl.

: L,
A matphua YUYH YHHHD TecKapH maTpuuacinng A lOpiia'

s Gearwnanagn. Y xoaia V3apo Teckapu marpuiiajgap YuyH

yw6y mymocaGar ypuuin:

b

| Abal S st

I.?epxmran KBallpar MatpHiara Teckapu MaTpHIa Xap JAOHM
Xam mapxya Oysaapepmaitan. Bynpali matpuua mamkyd 6Va-
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rania yHH TONHWI Kym MacaJaJapHi Xan STHIIAA MyXHM
axaMHAT Kac6 aTaau.

7.7- tavpud. Aeap A xeadpam mampuyarure demep-
MUHaHmu Hosea mene Oyaca, y xo0a0a A mampuyaru maxcyc,
akc x0a0a maxcyemac mampuya Oediuaadu.

7.3- Teopema. Hxmuépuri Maxcycmac Mampuye yeyw
yHea meckapi mampuya masscyo.

HMc6ot. Papas gunaitmk, A= [a,] varpuua n TapTHO-
NI KBagpat maTpuua 6yuaun6, A = det A+ 0 6yacud. A mat-
PHI@HHHT @, ({,j = 1,2,..., n) sjement/iapura MOC KeJyBYH
aqreGpank TYJAUPYBUMJIAPAAH TY3HAraH ywoy MaTpHUAHH
KapaiiMua: .

A Ay ool
Ay Ay oo Ay, (7.11)

Anl AnZ o4

Arap Gy maTpuuanH TpaHCHOHHpJACAK,

Au Azl DRI Anl
Alo Aon e A 9 J
aitiate: 15 7.12
A= s i (12,
Al/x A;’n Baiaitt; Ann
Matpiiara sra Gyvamm3. (7.12) wmarpuuamd ojaTia A mam-
puyaza Kpusa  sampuya  peimaami. Kymma mMaTpH@HHHD
Gapua ssienentaapuun A MaTpHL@HHHT JleTepMHHAHTHIA 6y~
Jnb, Kyiijaarn MaTpuuaHn XOCHT KHJIaMH3: ¥

Ay Ay a Anl
det A det A U drA
b= Ags Asy o Ao . (7.13)
det 4 det A4 « det A
o w'are i feat el L] . .
Alu A’Jn . Aml
&td ToiA L
“ur gk

Xocna Gyaran 6y B marpumann A matpumara Teckapn 9Ka-
ni, b B =A=' skananrnmn ncGor Kuaamus. Bymumr
YUyl JIeTepMHHAHTHHHT Xoccallapura acocJanuo, A Ba B mar-
punagapuinr Kynaiitvacun XucoOaaimus:
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Ay A, ‘ Ant

- A e
Qi Gy e e Q 10.0
sy an | A An L Aol =0 L0

AB: RLSAERg 0 a s 2n | A A A
S . 00.1

a a &g a . . o ¢ .

i 5 o IAIn A?n : 'Arm

gAT AT
Henak, B=A—".Bynnan det A~! =i—A 9KaHH KeJHG YHKaM,

H3oxaap. 1. Bepuaran maxcycvac A matpiua yYyH YHHHD Tec

kapy A—! matpuuacu sromainp.
2. Maxcyc keagpar MaTpHIa yuyH TeckapH MaTpHL@ MaBKyj sac,

Suau ywby
=" 2 3?
A=|2 4 5

s 6]

MaTpHIA YUYH TeCKapH MaTpuianu Tomaiiik. DyHHHr yuyh
aBBan detA netepmunaHTHH Ty3anu3 Ba YHil XHCOOIaiiMH3:

=0 3 e e
s — [0 0 —1| =—14
Bes 5 e a3

Dlevax, A —wmaxcycmac matpuia.

OHiH Kyiuma Matpumann Tyzamus, Gymnsr yuyd A mar
PHUAHWHT caTp S/eMeHTIapuHHHT asreOpaiic TY/IAHPYBYHa:
PHHH TONAMH3 Ba yJapHn MoC paBHiujia yCTYyHJapra ZKoiijau-
THPaM3:

Ay=4:6—5.5=—1;
Ay=—(2.6—5.3 =3
A0 — 43— o

A= 5.1—3-2) = 1;
Ay=1:4—2.2=0.
Wynpaii K6,

13—
A= 3 —3 1
—2 1 )
Huxoar, A minr Gapua snementaapunn A = —1 ra Gy1amms,

Y Xolia Teckapu matpuia ywGy K§pumiira sra GyJaju:
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+1"—8"9
A—‘= —3 3 '—l .
2—1 o

Tekumpui kypcatannku, 4 - A—' = E. Xaknkatan,

I 23 16 =30
Ad==o 4 || sl =g
356 g ==t

1 14-2(—3)43:2  1(—3)42¢3+43-(—1) 1-2424(—1)+3.0
=(2.1+4-(—3)+5.2 2+(—3)+-443+5+(—1) 2-2+44-(—1)+5:0 | =
31145+ (—3)+6.2 3+(—83)+5+3+6+(—1) 3-2+5+ (—1)--6:0

f 00
=(01 0 |=E
- DRSO

¢
My jiyn Gusan A—'+ A= E okanusn XaM HcG0TJIAI
MYMKHH. :

Teckapn MaTpHUAHHHT 6ab3H X0CcaNapH

1) meckapu mampuyanune demepsurarmu Gepusean sams=
puya Oemepiuranmunune meckapi Kuidsmamuea meHe, ABHU

1
det (A~) = —.
() det A
Aiiraiimig, A"+ A= E 6yncun. Mkkuta KBajgpaT MaT-
puua xj TMACHHIHT JeTepMUHAHTH LIy MaTpHuasnap AeTep -
MHHAHTJIAPHIIND KYmafiTMacHra TEHT SKAHHHH SbTHOOpra oJ-
CaK, Kyitnnarsira sra Gynamus:

1=det E=det (A" + A)=det A~!: detA.

-Bynnan nsaanran mynoca6at KeamG uHKaH.

2) Keadpam mampugaap gynatimsacu AB yuyn mecxapil
Mampuya ugkusu - B samputaea meckapi mampuyaiie
Oupunu A mampuyaca meckapu mampuyaea Kynaidmasacuea:
MmeHe, avHu

(AB)~! = B-1. 471,
Xaxuxaran Xam, 3
AB (B-! A=A (B B-Y) A-'=AEA-'= AA-'=E.
mymmr:wl:,
{ (B-'4~Y) AB=B-' (A-'4) B= B-'EB = B-'B = k.
Hewmax, Gy Xocca HeGOT STHIAH, ‘
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3) mparenonupaanear meckapi sampuyo Gepuazar mpans
NOHUPIGHRAH MAMPUYAHURE MECKApUcuea mere, AvHU

(A_I):,x s (A:'ﬂ)-—l.
Xaxukaran Xam, AA—! = E nn tpancrnonupa6 sa (PQ)*=
= Q*P* (Q, P — kBazipaT MaTpHLa/ap) XOCCAHH XHCOOra Ol
KYHuJIaTHHH TONMAMH3:
(A= — A% (A-)*=E*=E.

By TeHrJuMKHHHT Xap HKKH TOMOHHHH danjaH (A*)~" ra ki
nafiTupamus; GUp TOMOHJAH,

(A*')—l A* (A--l)* =F (A«-ly% e (A—]')*'

Vikknnun Tomonpan, (A*)~! E = (4%)~1. Hemax, (A7)*=
= (A%,
4) Teckapu mampuyanune meckapucy Oepirzan mampuyas
HUHZ Y3uea mere, AGHU
(A-)=1 = A.

Hc6orn papwan.

37-§. Yusukau TeHramanap CHcTeMacH

Teckapw MaTpuua TymyHyacH wH3HKKJM TEHIJIaMalap CHC:
TEMACHHH €UHIIJa MYXHM pOJb ¥ilHaiinn.

Dapas Kuiaitk n Ta HOMABJYMJH £ TA YH3HKJIH TeHr:
Jama cuctemac Gepmaran Gjucun. Bymjaii cncrema Kyitnas
THYya Esumajn:

Xy +ap% 4+ ... +a,x, = by,
Gy%s + Aty + . o o +ayx, = by (7.14)

1 pLa
l @y ¥y +a"21(2 A e Qunkn = bn

€K1 KiHCcKaya,

n

WY PR —
2,"1,‘ Y =aux4a, x + ... F a,x, = ”1, i, j=1,n.
i=1

Bynpe x,, Xy o oo, X, HOMawAYMAGP, G, i,j =T, n (cuc
mema koapduyuenmaapu, by, b,, ..., b, 0300 xyadiap
(cueremannr yur TOMOHI) Je6 1opuTHaa . Arap cucrema
Kos(puumentiapusan rysmiran Matpuiann A, nomabaymiaps
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nan Tysmrau YCTYH-BEKTOPHH % Ba 0301 XajJapiaH Ty3Ha-
TaH yCTYH-BEKTOPHH b necax, (7. 14) mu ymby

- ==
Ax=0 (7.15)
BEKTOP ManlIuaﬂH T eHrJamMa K)’pHHHLUlIa E3HI MyMKHH Arap

b#OGynca (7.15) TenrmaMa bOup gcuncaumac, i 06yn—
ranfa sca (7.15) Tenraama GUp Jcumcau meHesama Reiuias

— — e B
au. Kyitunarn Teopema b == 0 6yarad Xol Y4yH YpHHIH 0F-
a6, apBas ywlOy TabpU(pHH GepaMus.

78-travpud. (7.14) uusugau menzramaisap cucmema=
CuHunz euumu 0e6, ywby X3, x3, . . ., X} COHAQPHUKE ULYH-
Oatt mapmubaarearn (X9, x5, .. ., x0) cucmenacuea aumuaa-
-Ouku, 6y cucmemanune conaapu (7.14) cucmemanuxe xap
6up MEHeAQMACURI COHAL MEHEAUKKA aiiaaHmupady, ABHU
{2 %%, .. ., X0} cuemema yuyw Kyidudaeu

" e
aux) + apxd+ ... a8 =0y

aulx? St astg+ B0 G xﬁ— by, (7.16)

- e et A e SR
anl'\’l + an2)‘2+ A + armxn=-bn
mexeaukaap ypuraw Giyaadu.

Kpamep Teopemacu

Busra jnerepmunantiap nasapuscuzan Kpamep dopmysa-
Japn manaynm. By ¢opmynanapan mMoXusTHHH oyHO6 OepyBuH
Kpaniep rteopenacn Gnaan Tanumaiimmg.

74-teopenma  (Kpamep Teopemach), Aeap A maxcyc-
sac mampuya (seun detd = A £ 0) 6yaca, y xo20a (7.14)
cucmesa seona exumea fea 61//1(1611 Uly Gurar Gupea ewum-

aap gytudaew gopmyrarap (Kpamep qbopﬁu/m//apu) opgaau
monuaadu:

(e b I S e A (7.17)

Gynja

Ay Qyg o0 o Qg y by AN UG ¢!
| G Gy By Gy ey, (7.18)

In

m Qug o v e a“ k=] b all.-H' LA ann ;
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Uc6or, Mlaptra acocan det A 5= 0. Ilynunr yayu
Matpuuara Teckapn A—! matpmua maBxyn. (7. 15) TeHIJa)!
HHHT Xap WKKH TOMOHMHH A MaTpHiara KynadTHpCaK, K)T
Jarura sra 6ys1amus:

¥ A= 4% = A-'D éxn x=A-1b.

By dopmyna (7. 15) TeHrJaMaHHHT CUHMHHH Heboganaii
XaKHKataH XaM, TEKIHPHII GYHH TacAHUKJanu:
A (A—1 b):Eb:b.

Iﬂyﬂnau KHHG, 6M3 €YHMHHHI MaBzKyAJHTHHH HCOOT KHALN
OHAH eYHMHHHT SITOHA SKaHJHTHIH Hc6oT KHaMH3. Dap

r(lmammx, (7.15) mumr x=A-1 Jam rbapmm 7 eun
—

(;mma % X) XaM MaBxyp Gyicu, abuu 0y a B2KTOp Y4

Kyiiujiaru

Aa.—_—l;

TEHNVIHK YpHHJIM GY/IcHH. By TEeHrJIHKHUHI Xap HKKH TOM
HHHH yanjaH A~! ! Matpunara xynaurnpuﬁ Tonamua: GHp 10

MOH/iaH, A-’(Aa)— A-1b — x, UKKHHYH TOMOH/AH,

A—’(AE’) — (A-'A)7 = Ea= 2.

Ulynnur yayn a—x. Byuaan eyuMuuur sroHaJHTH Kedd
YHKajH,

Ouxn (7.17) Kpamep q)opnfynanaprmn KeTHPHO -mKapn
K. Mawaywgm, A~ =—A Bynnan qoiixananca, =

=415 eamtmmnr KYpHHHIIN KyjiiHaarnua GyJaaui

;"__: A1 "=1_71';; Exn
A
75, VA A 1Ty AN b
2 1 Aia Asg 000 Ay b,
- R . =
! Aln A‘.’n RaId An/x \l'
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Ay by+ Ay b+ oo +An|b,,
Ay by -+ A5, by i

A b+, bk oA

L
A

[Mynpaii Kuauo,

n
3 b, A, i
=1
X1 4 A
X |2l ;-S;“lbi Adp | _ L] 4,
" A Wt o A ik
X n n
n o1
2‘ bi Aln

=
Byunan (7.17) «popmynanap kenu6 tukapu. Iy 6uian
TeopeMa HcGot OYaaH.
Mucon Ywly Gup MKHHCIHMAC CHCTEMA YHJCHH: .

— 24+ %3+ x3=0,

{ 3xy — %3 =05,
2x; — X+ 4x3 = 15.

Eu nm, 1) cucremann mMaTpuua KypuHumja eésafiiuk:

(3 e

|
2) Gepiiran CHCTEMAHHHT MaTpHuach A HHHT JeTepPMHHAHTHHH XH-
co6aaiinms: Y
3—10
A=detd=|—2 11l=5*°-
2=15a
Hemak, A marpuua yuyn A—1 Matpuua MapKys; % >
3) Gepuaran A Matpuua SMeMEHTIAPHHHHT aAreOpaHK TYMAMpyBdH
JAPHEH XHCo01a6, TecKapi MaTpHUAHH Tomamu3:
bl sl
e
5 5
1 12: 2567
A l: 2 _g —'F ’
1 1
05 =
72D 5 1
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4) (7.17) dopmynara acocan eUHMHH TONMaMH3:

4 1 5
o 2
T3 =
X
[X;]= 2 2_3 |.]o bl g U
7o S
i T T 3
S 5_ 11— — S
ABHHIX =2, Xy =11, %3=3,

38-§. MarpuuaHuHr paHrH

Bus matpuua pamrd TymyHuacHHH GepHIIAH OJAHH Ki
TOGXOHIAPHH MaTpHLA HapaikacH TYIIYHYacH OHJIaH TaHlil
THpaMu3. MaTpuua fapaikacH XaM COHJIApHH japaara kj
Tapuuira yxwaw Kabu KMpuTHaAaaH. Arap A xBaapat MaTpil
Gyaca, y Xoaza A% ne6 A wu A ra KynaiiTHpHII HAaTHXACK
Aa X0cHn1 GyJiran MaTpuuanu Gedrsjasann. [lynra yxuiaw

A A, A A,
YMYMaH,
A=A-1 v A=A2. A A=A-A- A é

n mapra

MaTpHUaJapHd Kapauw MymkuH. Kypcartuiaranm Ma’bHOHH aHr
Jlatapuran Matpuuanap A smampuyany Odapascaza  Kymapui
Jat yocun 6grean mampuya ne6 1oputniaan. Kynai
yuyn A°=E ne6 kaGyn xunnnagu., Maxcycmac MaTp:
YUyH Manduii Aapaxa TYIWIYHUACHHH XaM KHPHTHII MYMEIE
A matpuna yuyn Mandwmit gapakanu Kyiinmaruua aHuKJana

An= (Al = A1 0 A1 A= .. A

n Mapra

Byryn xypcatkuumi papaxasn matpuumanap yayn Ky
Jlarn xoccanap YpHHH:

1) A° A9 = Ar-q,

2) (AP )1 = Am,

) Arap A Ba B Gup xun TapthGaM Kpajapat MaTpHUAM|
66, AB = BA MynocaGar ypunin Gisica, y Xonjia 0f
A Ba B Matpun~nap frnsaHCHENNT Jlapazaci yuyn Kyii
Aaru Holoton Guaomu dopmyaacu  §puni:

n
(A+By = chi/l"' Bk | (7.19

k=0

)
B}



Onan MATpHUAHMHT DaHTH TYWIYHYAaCHHH KHPHTAHJHK.
m X n Ya4oBMl TYFPH TYPT GypyakJi

Oy Oig - oo Gy
Gy1 Qgp « o+ Gy,

A=

aml am? o amn

MaTpuua Gepuiran Gyacuu. Arap k< min (m, n) 6yaca, A
MaTpPHLIAHHHT & Ta YCTYHH Ba R caTpH KeCHIHLWNJAH XOCHJ
Oyaran maTpuia k- TapTHGaM KBampaT Matpuua Oyaamu. Iy
KBaJpaT MaTPHUAHHHT JeTePMHHAHTHHH A MaTpHIAHHHT k-
mapmubau smuxopu 1e6 atanau. ;

Arap A kpazpar Martpuua 6¥an6, n X n yuosnu 6yJca,
YHHHT k- TapTHGIH MHHOPH IUY MaTPHILAHHHT JAeTepMHHAHTH-
AaH HGopat GyJanm. :

7.9-travpud. Tyrpu Gypiakat mampuyanuHe paveu
0e6 yrune wusUKAL SPKAU YCMyHAQPUHUHZ (CATPJIAPHHHHT)
Makcusan conuea atimuisadd.

Opatna A wmarpuuaunur panrunn 7(A) ékua A(r) opkanu
Gearnnanazn. Honb MaTpHUAHMHT paHrH HOJra TeHr 0

)gncoﬁnanann. /M Ba N COHJIAPDHHUHI' 3HT KHYHTH Guaan MaTpH- '

LaHHHT paHri opacHjaru afiupma, sbHH min (m, n) —r (A)
COH mampuyanure Odegpekmu IeHuNanH.

Arap A matpunasunr panru r ra TeHr GyJca, y Xojja:

a) YHHHT HoJijaH (apK/H.3Hr KaMuia GuTTa - TapTHOJIM
MuHOpH Givia i, ¢

6) A marpunamunr (- - 1) Ba yHjaan IOKOpH TapTHOMH
Gapya Mmumop/apu HoJra Tenr GyJaiu.

7.5-teopema. Tyrpu OGypuakaw A sampuyaruHe HoA-
dan paprau suHOpAGPUHUHE SH2 HOKOPU MAapPMuGL ULy Mam-=
putianune pareuea mee.

Teopemanynr ne6otnin KnToGXoHra KoJAHpHG, MATpHua
PaHTHEM XHCOOJANT KOMAACHHH KeJaTHpaMH3.

Marpuianyur panruad Tonunaa Kyinaars Konjara amal
Kuanm dofigamump: azap Hoadan gapgau r- mapmubauw M
MUrop saoays Ofaca, 6Gyndan roKopu mapmubd Al MUHOpAAp-
Hu mexuwpunt yayn agam wy M muropri pab  mypean
(r + 1)-mapmubau smuncprapnu yucobaawt emapau. Aeap 6y
MuHOpAaprune Gapiacu. Hoaea mewe Ogaca, y Xo0a0a Mampu-
yanune parew roea mere Gyaadu; aeap yaapdan xed Oyama-
eanda Gummacu roadan gapkau Gyaca, 6y xoa0a mampuya-
Hune panew r darn opmur Gfyaadu.
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Macanan, ymby

%—4 sk b (0
= —2 1 —4 2
(i Ulesls—1 .+ 3]

5

4 —7 4 —4

MaTPHIlAHUHT PAHTHHH XHCOG/Iai/IHK.

By matpuuanuHr 10KopH yan Oypuarufia sKOH/IALITaH i
KHHYH TapTu6/In MHHOPH HoJra TeHr. AMMo MaTpHiUaja();
Jan Gomwka wHoJAaH (apk/ax 2- TaprTuG/aH  MHHOpJAAP 0
Kymnanan,

Suau yHu ypab TypraH y4HmHuH TapTHO/IH MHHOpJApH
cob1aiimua: -

—4 8 1

2—4 3 g
M= |—1—2 1|=1#0 My=|—2 1 —4|=11%
0 1-—1 I —1 3

Awmo M; MHHOpHH ypa6 Typram mkkaja TYPTHHYH TapTHl:
MHHOpJIAp HOJra TeHr. XakHkaraw, )

R
mlh = [0
ey
: D5t 3 0 0r 0 e
R | (] o D
s =0 1—1 [
e A 4 —7 Qe

Ammo M, un ypa6 Typran uKKHTa TYPTHHUH TapTHl:
MuUHOpJApAaH My, HoJjan (apKi:
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10
My=|=2 _1 =% 2| = 12750,
5

Jlemax, Matpuuanuur TapTHOH paHrHra TeHr, AedeKTH
ra 4—4=0.
1

MaTpuua paHTHHMHT X0CCaJapu

- 1) MaTpumann TPAHCNOHHPJAHTaHAA YHHHI PAHTH yarap-
Mafinu;

2) matptinaja catp (yCTYH) JIAPHHHT YDHHHH aJMailTi*
PHII YHHHT pPaHTHHM Y3rapTHpPMaiiu;

3) Marpuua cartpu (YCTyHH) HHHT Gapua SJeMeHTJapHHH
HO/aH (apKJui COHra KymafiTHpuJica, YHHHT DaHrd yarap-
Maiigii; s k

4) Marpunannur Gupop caTpH (EKH YCTYHH) HH HXTHEpHIl
COHra kymaiiTipnG, yHUHT GomKka caTpH (€KH ycTyHH) ra
KYIH/ICa, yuuur paurn ysrapmaiiam;

5) MaTpuuana Ho/mi catp (EKH yCTYH) HH 4uKapu6 Taum-
JaHca, YHHHT PaHTH y3rapMaiifu; :

6) arap marpuuaga Gupop catpiap (EkHM yCTyHJap) 3Je-
MEHTNIAPHHUNT YHSHKJIH KOMOMHALMACHAAH HOGopar Gyara
catp (éxu yerys) HH YHKapHO TaulIaHca, MATPHILAHHHT PaHTH
yara pmaii.

IOkopuaari xoccanapiarn MaTpuua paHTHHH y3rapTHp=
Mailiuran Jkapaén  oqemenmap aasauimupus ie6 IOpPUTH-
NajH.

7.10-taspud. Hrkuma smampuyadar 6Upl UKKUH4UCU-
0an wexal condazu 9aeMEHMAP AAMAUIMUPUULAGD HAMUYCAC!-
da xocua Kuaunean Gijaca, y Xoada Gy Mampuyarap sKeuea-
AeHm  mampuyarap Oeliusadu.

DKBHBAJICHT MATPHIAJAPHUHT PaHrJIapH Y3apo TeHr G-
Jajli, avMMO yJapHHHD VanatH yMyMaH aiiTraHia TeHT aMac.

7.01-ta npud. Aeap sampuyanunz Gour OUAZOHANUHUHR
Gowranuwuda émean  saesmermaapdan paam 6Gup Heumacu
6up conudan, Koarean gaesmeHmaapu sca Hoarapdan ubopam
6yjaca, y xorda Gyndali sampuyan KaHorur mampuya Oe-
tunau.

Macanan, ymGy Ttyrpu Gypuakau
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10000
A_lo1000

00100 :

00000

MaTpHlla KaHOHHK MaTpHUIaJup.

reMenTap aJiMaWTHPHIIIAD épaamuia Xap Kaujail i
THEPHIT MATPHIIAHH KAHOHHK KYPHHMIUrAa KeJTHDHIL MyMKi

Kanounk (coina) MaTpHLaHHHT paurd, ynuur Gow i
ropaJugarn Gupaap cosura (6yHaIaH I0KOpHAA MHCOJ Tap)
Kacuja GepHaran MaTpPHILAHHHT paHrH yura) TeHT Gl
Bepusiran MaTpuuasn sJeMeHTap aJMalITHpHILIAp EpAaMi
yubypuar (EKM NOFOHACUMOH) KYPHHMIITA KeJTHPHL MaTp
UAHHHT PAHTHHH XHCOOJall yyyH aHua KyJailJink TYFAHpa:
Kyinaru

l-a11 Gl B, o o 4 AR P P a,n.,
0 Gy yg o0 0 @y Ay Gy oo Gy
0 0@y .. G, G G o009

0' '0. OH.O Qup Qpppg v+ Gy
(RSORS00, -0 0 0 oo (U
I_O OsE0. < 0 0 0 ed

Qyy Qyg v v+ al, n—1 a,
0 Gy .v.ay . G

’ 2n

00 ... a/x—-l, n—1 un-!,n
ORRORSE. . 0 g
KypHHHIIAA E3unafnran MaTpuiazap yuOypuak (EkH HOFOM
CUMOH) KYpuHUIOGzl mampuyoaap Jeiiiiain.

Jlemak, NMOFOHACHMOH KYpHHHIILATH MaTpHIaJapHHHT pa
ru Goll JHaroHaqia ofviamran noJijian (papiJii S7eMeHT;
COHHra TeHr.

Macanan, Kyinaaru

23 5 —3—2

A=|34 3 —1 —3

56 —1 3 —5.
MaTPHUAHHAT PAHTHHN TONAINK Ba YHH KAHOHHK KYPHHMD
ra KeaTHpaitiuk. DBymuur yuyn Gy maTpuilannnr HKKHE
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caTpuiaH GHpMHUH CATPHHH aiupHG, ymOy MatpHiuara ora

6ymamus: .
23 5—3-—-2
11 —2 2—1
56 —1 3—5 |

SHIM MKKWHYH caTpHH 2 ra Xamia 5 ra KynaiiTHpu6 Moc
paBnliAa GupHiiyy Ba yuHHYHM caTpiaH aifipcak,

e
11— oA
071 gyt 7eREg

Matpuuara sra Gysamus. LIl ymunrjex, yanHuH caTpAa Ou-
PHHUH CcaTpHH aifHpcak,

QR e 70 )
B=|11-—22-—1
050/ #0010

MaTpuna Xocua Gynand. B matphua A MaTpHIAiaH YeKJH
COHZIard  3JeMeHTap ajiMalUTHPHILJIAD HATHXKacHia XoCHa
6yann. Arap B mMaTpHUuanHHr GHpHHYH Ba HKKHHUH CaTpJapH-
HHHT YpHHJApHHH aJMaTHpCaK, y Xonua yu6ypyak Kypu-
HHLIAAarn mMaTpuna Xocua Gyaand. [emax, 6y MaTpHUAHHHT
PaHrd uHKknra TeHr. Dynnan A mMaTpumaHHHT PaHTH XaMm
HKKHIa TEHIVIHTH KesHO yHKajW, SbHH

r(d)=2.

Ouan B MaTpuuaHi KaHOHHK KypHHHWra Keathpaimuk. By-
HUHT yuyn B MaTpHUaHHHT GHpHHUM YCTyHunH 1, —2, 2 Ba
— 1 conyapura KynaiiTHpiG, MOC paBHlIa HKKHHYH, YUHHUH,

TYPTHHUH Ba GelUBHYH YCTyHJapujan aiupamus. XoCH/ GYil-
ray

019—70
100 00
000 00

MaTPHIAHUAT WKKHHYH ycTyHHHH 9 Ba — 7 ra Kynafitupu6,
YHHHT YuHHUH Ba TYPTHHYM YCTYHJApAaH aiiipcak Xamaa
XOCHJT KIJInHran MaTpHIlaniur GHPHH‘]H Ba HKKHHYH cCaTp=-

JAPHHNHT VPHHAapHIN  aJMauTHpiG éscax, KaHoHHK MaTpi-
Hara sra Gynams:
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S OHD
s J{ e )
oo O

10
01
00

By xaHOHNK MATPHUAHHHI PaHTH 2 ra Tenr, Gynjan Gepir
FaH MaTpHIAHHHT XaM pPaHrH 2 ra TeHrJurd GeBOocHTa Kypi
HIG TYpHGAH.

39- §. Matpuuanusr pasru Onsan Gasuc BeKTOpJAp OpacHAAr
G0oFJIaHYLL

Matpuiaunir panri Tymynyacnian ¢oiinananus, Yl
caTp-BeKTOp/iaph EKH YCTYH-BEKTOPJIAPHHHIT (caTp €KH YCTyi:
napunan n6opat Bemopnapmmr) uH3HKJH  GOFJIHK Gy
XAKHAary TeopemManH Kapaiimms.

7.6- teopena. Aeap mampuyanune paHeu r 2a Mmek
6yjaca, y x0a0a yHume camp-6exmopaapu (ycmyH-6eKmopaapt)
opacuda r ma HUSUKAL SPKAL Gexkmop  saexcyd; Jeap 0y
sexmopaapuune conu r Odaw opmur Oiyaca, y x040a Yaap
quguKau 6or aukoup.

HcGot. Papas Kuiaiiauk,

A=layl, i=12, ..., m j=12,...,n

MaTpHUAHHAT PaHTH 7 Ba

a1 Qg+ 00 @,

A Fen e o

(7.20)

a, g » nlr

MHHOPH Hosjan dapkau Gyucun, sibuu M, 5= 0. Y6y catp:
BEKTOpJ1ap

A
fi= (R ety Ty sv o5 QL )y
Xy = (021, Ay o« o) Qypy o v oy ([‘,”}, ) (721)
=
o 1
| %= OO a ., a,)
UH3HKJIH SPKJH 9Kauuuu kypcaramus. Bynuir yuyn Kyiijian
— — =P
Ay X3+ Ay xy A x =0 (7.22)



BEKTOD TEHIVIHKHIHT
M=Mk=...=LA=0 “
Gyaran XoalariHa Ypunan 6yamunnn kypeathm kugos. By

TEHIJIHK }gyxmnaru n Ta CKaJlsp TEeHIVIHK cucwemacura SKBH-
BaJIGHTAHD:

Mag+Man+...+40a, =0,
Map 4K ap+ oo +h a, =0,

(7.22)

A am -+ ?.q azn oo +A a,=0.
(2208 0N =)y, Aasielstths A, ra HucGaran r (r < n) HOMa®-
JYMAH n Ta TeHIJaMa CHCTeMacH Ae6 Kapam MyMmKuH. Arap
r=n Gyaca, y xoaxa (7.22') 6up »xuncan cucrema M, #0
Oyirann yuyn ¢akar =2~ =...=%4 =0 equmra ora
. o TrsE =
Oynanu. lemax, n = r 6Yirania Xy, Xg, ..., %, BeKTOpIap
YH3HKJIH 3PKJIH.
®apas KuiaiiiHk, n>>r OyacHH. n Ta CaTp-BEKTOPAAH
OJMHHTaH HXTHEPHIA BeKTOp OHPHHYH r Ta HH3HKJIH SPKJIH
BEKTOp OHJiaH 4H3HKJH GOFJIHK SKaHHHM HCOOT 3Tamu3. n Ta
.
BEKTOD CHCTEMACHHHHI HXTHEPHii BeKTOPHHH X; = {@ ;11 Gjar « ¢»
Ceus @iy ey Qv ey @) OPKanH Geariiat, ywoy

3] — - =% i
27‘0,\“] X, = R Ay A =0

9=1

1712
TEHNTHEHIED JPHIIH SKaHHII ( V 7~ I i 6ynrai11)

Kypcatanns. By pekTop TeHIVIHK Kymmaru TEHTHK/Ap CHC-
TEMacHra SKBHBAJCHT:

Al i +hy gyt oo +Aoa A g = 0,
I M g+ Ay Gggt o + A @y A g =0

7\,. r;], +A o+ oo+ 7». .a,r + A a, = 0,

r
M a4k ay+ oo A Gt hMoay= 0,
}'1 i o 7‘: y, R ;“l A & }‘l i 0.

By cucrema Ay, Agy o0 ., A, A, sbHu r+1 Ta HOMAaBJyMra HUC-

Gatai n Ta YM3MKJAM TEHIMaMa CHCTemachian uGopat. Arap
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6y cncteva HosZam ¢apkan eynmra XaMm ord 6y.ca, iy
Kpamep hoptyacy

parg Tacauk ucOorsiasran O3./1alH. )
acocan GupHHuH 7 Ta TeHriavajaH 7 TA Ay« A HOW
JYMHH A, ODKaJIH aHHKJAl MYMKHH:
A A I |
e R ho—s —nrtl
S i A (S Ay s
R Ar o1 T
e X
Ar + 1, ¢l
By epxa
o aca
Ay pqn = (=1 M 0 696, Ay, 141
Qyy Gy -+ - Gy A
Qs Qgy + ¢+ Gy G2
. ...
apma, .. a, %

al i, . Ay Gy

ACTEPMHHAHTHHHT OXHPTH (r 4 1) = caTpHHHHT, b
oy @=12, ..., i k=r-+1r+2 ’}) S/IEMEHT
JIADHHHT anreGpauk TY/IAHpYBUHIAPH . Mxruépuit k=r+|
r+2,..., n pa (r+ i)-raprucan M, MUHOP HOM
allnaRam. i>r ga Gy tacauk Matpiia panrHHMHL TaBpi
Han Xamna A watpunauwsr paurs r ra TeHr Aeraf Wapi
K6 unkany, i< r ga sca M, muHopia HKKHTA Oup i
YETYH Xocun 6ymagu. Arap b, = (A, | , 41 Ge/TH/ABTIES
PUTCAK, Kyinarura sra Gyaamma: ‘

M o=1A

ey

b =
.9

Lr4-1, "g=l‘4"’+h Sty 7‘, —_—-(A,‘,-.f.l'

p _tAr+l,/J,-l'
;,a?“im::(:', oy thopmynanap Guaan annkaaprai Day Py v
il HUHE nxTHEpnit xaxuKuit KuitaTaapHaa Gepum:au
rg:,’g”;z?:agﬁc"memacljmmr Gupunyy 7 T4 TeHr/amMacira lsyh:
g (”_r) :umra aitianann. Iy Gupan Oupra yJiap Kol
yYHKH Te 4 Tenraamann  xam aitnsirra  ailTaHTHPa,
11 KaBe UKD wan tosonmaan  ysymunii  Kynairysut |
;'eurtgyn::;:!lia[;ura YHKapcak, wKapc Hylaa lwi'fMa"rn Hora
a/eMeHTIapy 6.‘.{;? HeT£‘pMMuamnuur OXHupru (r - 1)-camp
JapHH k_Te“”a}’mﬂ{a e;"g‘xf'mmcu KoJ1a/1n. l onuJIrad de_)}la-
MH3: Aavara  kyiwG, Kyfnpary aifpuaTra sra Gyl
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t (alleI,r-]—] =y Ag_,_+2 ) +arkAr.l+l+
-+ ay Ar+1.r+1)50

E€KH
l‘}wl‘f::o’ k=r+1,r+2,...,n; i=1,2,...,ﬂ.

(7.23) dopmysanap { =0 ga cuCTeManHHT TpHBHAN (HOME)
eunminy Gepani, ¢ 5= 0 ga

My=tA g oo =M =0

6Y/mi6, cictema TpusHaJ GysvaraH eydmiapra ara GyJan.
Teopema ucGor Gy.iau. i

Bus Teopemanu cartp-pekTopsap YuyH HCOOT KHJILHK,
YCTYH-BEKTOPJIap yuyH XaM Teopema LIyHra yxuam HCGOT
KHJIHHA A1,

40- §. Ynusukau TeHrJamManap cHCTeMACHHH HOMabJyMIapHH
KeTMa-KeT HYKOTHUI ycyJaH GuiaH eyl

1°. Faycc ycyam. By ycyanmur moxustH wyrfas uGopat-
KH, HOMab/JYMIapHH KeTMa-KeT HYKOTHG, Gepu/raH CHCTEMAra
SKBHBAJIEHT Oyv/irai noroHacuson (éxu y4bypiax) KypHHHIIH=
Aaru cucremara KCJITllpHJ]a}llL

Kyitinars n Ta nomabaymmi m Ta GHSHK/M TEHNIAMa
cicremacy Gepuaran GyJcHM:

an Xyt ¥+ o0+, % = by,
gy X1+ Ay Xy F oo o+ @y, X, = by (7.24)

L Y1+ Qo Xg + oo 0 + @, X, = by
oy + 65+ -0 +05#0):

®apa3 guaaivik, (7.24) cucremaza GupHHYH HOMABIAYM
oANAArE KOXDiUHeNT @y HOMAAH (apKau GYJICHH: ay 5 0.

Arap ay = 0 Gyaca, y Xoaaa TeHJaMasapHHHT YpHHJIA-
PHHH aJMAIITHPHII EKH HOMabJAyMJIAapHHHT HOMEpJapHHH al=
MAWTHPHII i GHaH sHOH CHCTemaZa XamMa BaKT gy 7 0
Gynuira spumamus.

layce meroanna Gupnuun Kajzam LyHAaH HOGOpaTKH, 6u-
PHHYH TenrjaMajaH TallKapH KoJraH TeHraamanapia Xy HH
fiyKoramia. Bynunr yuyn GHpHHUM TeHTJIaMaHHHT Xap OHD
Xajnui ayy = 0 ra 6yvm6 ésamus. Hamokaga Gepuirau (7.24)
cheremMara 9KBHBAJIeNT OyJaram  ywOy siHry cHcTema XoCHJa
Gy anaui: =
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{ - 2 3 > .
ag a a a b
x1+tT‘—x,+L’xs+...+_’kxk+...+J'x,.=-i,
11 an ap; ay; 11

O X1+ QX+ Qs X5+ o o+, X, + oo F 0 %=

G %14 Qg Xy F O X+ oo T 0y %, 4o T, %, =0,

e

e o 0 0 o o o

" e e s § 0 e o s s e e eueE
amlx1 i am2x2 S amS X3 R amkxk +ee + Dn®n =bm-
BIlpHHl{H TEHIr'J1aMaHH d,; ra K)"'ﬂai/'lTIlpllﬁ, HKKHHYH TeHraa-

Majan _aﬁupanma, cj'/Hrpa 6Hp1mqu TeHIVIAMaHH dgy TIa Kf’ﬂﬂff-
THPH6, YUHHYH TeHIVIaMajaH ailypamn3 Ba 10y INPOLECCHH
JaBOM 3TTHpH5, GHPHHSIH 'reHmaMa,u.auGomx(a XamMma TeHna

Malapia ¥; HH HYKOTaMu3:
’ !
1x1+a’ux2+a’,sx3+...+a’lkxk+...+a,n:,cﬂ=bl,
’ ’ ’ ’
a22x2+a23x3+,..+a2kxk+...—.'—a?nxn=bz.(7'25,
’ ’ | ’ ! ’ ——hl
@y + @y Tooe T Q¥ 1 oe . T X%, =0y

P e I S S e B S Y

g .l ’ 1 { ! P Lt ._-’
a Xy ta g+ a0+ .o a X, =0

6y epaa

b b . -
e, — L g, i= 1,2, G il
bl T, bl b‘ 2 Ay b 149 )

Arap oxupri crctemaga Gupop Tenriasia Yoy
0%y +04+ ... +0x, =0

Kypunuira sra 6yau6, b = 0 GyJca, cuctesamiur euiMil
TONHLI TNpoleccH Tyraiiju, uynky Oy 1enrjaMaHnHr  edHii
MaBkys amac. Hemak, 6y xoana Gepuaran (7.24) cucren
eunMra sra smac. Mxximun kazamia (7.25) chcremanur Gi
PHHYH TeHrJaMacyiy yauuya KoJaupuG, KoJrain TeHrJamaliap:
JaH X, oJAHAary kospuinenT nosan (api/i Gyaran HxTi
épuii GurTacHuu tawnainmma. Afiraing, (7.25) cucteMaHuir
HKKHHYH TeHrjamacuia a’y, # 0. By TeyrjiaMaHHHr Xamia
Xapnapun a’y, # 0 ra Gyaamus, cyurpa yun MoC pabHuiia
@ysy @ggy ooy @'m Mapra KynaiiTupuG - yunuum, “TyPTHAU
Ba OOIIKA TenrJamanapiau aimpamns. Arap (7.26) Kypumul:
Jari Tenraama xocua 69am6, oson Xan b o= 0 Gyica, Gepui:
rai cHcTeMa eynMra sra smac jierat jocara  KeJiamis.

(7.26)
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Arap (7.26) xypummmuzarn TenrmaMa yupa-aca, y Xofaa
YUHHUHAAH GomwiaG KOJraH TeHIVIamanJaplaH X; XaM, X, XaM
“HYKOTHIraH Gysanu.

. Wy npouecchn naBoM STTHPHO, arap CHCTEMa eyHMra Sra
0yuica,Kyiinaarn MKKH KYpPHHAMIAATH CHCTEMajaH OHPHHH XO-
CHIl KHJIaMH3: :

x1+012x2+£’13x3‘*’ cee +c[kxk-+ vee +c],|x,| =Blp
Yot Gkt oue 0%+ oon +6,%,=By,

RIS Yo' iie. 0“0 -0 leddelng .

5 e k=B @)

n

(p<n) éxn

oty togkyt oo o+ oo +6,%,=By
Xp T Cop Xyt o on HCy X+ oes +c?"x“=82'

e SR G TR SR ey 7 . L I L

X, 4+ .. +c,% =B,
. . . . . . LI

xn=Bn'

(7-27) KS"pImmnnarn CHCTeMa MOFOHacuUMOH — mampuiyazsa,
(7.28) xypunmminarn cucrema sca yubypeax mampuyaza 3Sra
SKauaurs  x§punuG TypuGas. Arap yu6ypuak MaTpHIlaH
(7.28) cucrena Xocua GyJca, OXH I TeHramajaH ¥, = B,
HH TOmamuz, cymrpa’ X, HH OJUIMHIH TEHr/IaMara Kyiuo, X,
HHHD KuilMatinn annkaaiiMms Ba X. K.

Hemak, acap Gepuizan QUBUKAL MmeHeaaMaap cucmesact
oKopudacu  saexmenmap armawmupuusiap épdamuda yoyp-
"4aKk mampuyaau cucmemaea Keaca, 6yndar Gepurear cuCmeMa
ALOHQ euuyeq seanueu reaub wuxadu; aeap Gepusear cucmes
MA  Saemermap  aasawmupiusap  ¢épdamuda  NOFOHACUMOR
(7J?8 ) cucmesaea reaca, Oyndan Gepunean cucmema “excu3
Kyn eausaapea 9ea Gyjauun Keaud quxaou.

Xaxngaran Xawm, (7.27) cucreMajia Xpop Xpporeoo %

HOMabayniapin $ur ToMonra yTkasnG, Kyiiuaard CHCTeMaHi
XOCHJ KHJanmns:
b bigXy-bbyg Xyto by % =By %, by E
AR . - —_—
Xy i . -1 [)l'l"\ = Hz-—- b!, o l’\’p S 2n xll.

I R ol )

F I G TR T e

o= By—by Ly %y e byt

oA G e Tl T ce e R T e,

=B — — =0, X0
% =B,—b,, 1 1% 41 sl

(7.98)
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Bynaa X, 445 X, 194+« %, JApiaH HOOpAT 0301 HOM
JaymaIapra MXTHEpHH Kuimatiap Gepul, yuOypuak Matpila
CHCTeMaHH XOCWJ KHJaMH3, CYHrpa IOKOpHZAard MeTod Oii
KeTMA-KET X,, X, ;. .., X HOMABJIYMIADHH AHHKJAM

Arap Xyt Xppgyoees ¥, T2 HXTHEPHI KHAMaTap 6
PHII MYMKHHJMTHHH 3bTHOOpra oJcak, Gy Xoaxa Gepiir
CHCTEMa YeKCH3 Kym eunMra 3ra GyJajH.

1- mucoa, Ywly cicTeMann KypaMus:

2x,4+7x, 4+ 13x3 =0,
{ 3x + 14 x, 4 12 x5 = 18,
5 %, + 25 X, - 16 x5 = 39.
Eunmw. Dynaa a;; = 2~ 0. [lyuuur yuyH GHPHHUH TeHRIaMalts
XauMa Xapaapnsn 2 ra 6ysaamn3. HaTikana GepHaral Tenrsamara sksiie
JeHT Gyuaran ywly TeHr;aamanap chCTeMacH XOCHJ 6yJaiH:

S , 13

x1+Tx2T—2_ x3=0,

3xy 414 %, + 12 x5 = 18,

5%, 425 x5 4 16 x 3 = 39.
Xocun Gyaran cHcTeManMur GHpHHYH TeHrJavacHni 3 ra K ynaiThpi,
HKKHHUH TeHI/iavajaH, cyHrpa 5 ra KynaiiTHpHG yuMHYH TeHIaaMaie
aftupania, Hatixana Gepunran cucTenara SkpisajeHT OfaraH Kyfugare
CHCTeMa XOCHA GyajH:

e 1
#t+ g+ 5 %=0,

7 5

T = n =8

15 33 an
[ g — g X3 = 39.

Iy Gunan Gupuuun gagam Tyraum,
7 >
Hixniun Kagawga  a,, = 5= 7 0 skananriaan Qoiiananns, wKiis

7 c 2
YH TeHrJiaMauHur XaMma Xajnapunn 7 ra 6)‘,’1}!1), XOcHa Gyaran Tesrae

15
MaHH 5= ra KynaftipuG, yunpyn tenrnavajan  aivpasus:

pe. 3
il
x Eynfla yubypuax cucrema xocha GyanM,  Yumiunm  Tenraavagan
il
HIKKHHYH TeHrjaMazan
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15 38 3 15
4 =7 (=l .
BupHAUN TeHIVIaMajiaH 3ca
o 13
x1=—-2--3——2—-(—1)= —4,
Hevak, Gepiaran ciicTeMaHHHD ATOHA eUHMH
xi=—4; %=238; xy=—1
2- MHcoJ, Ywly TenrJamazap cHCTeMacH Gepirad GJacHH: ]
[ 251+ %2 — S xtx, =8,
{ X, —3x,—6x3=09,
2% —Xg+4x=—05,
l X+ 4x—Tx+4+6x=0,

Eunm. By cucremann euHil yyyH YHHHT KeHraliTHpHAraH MaTphua-
cijan Qoiifanananns, AbHA :

2 15— 1-AFE8
1 —i3; et
B=].o Wit
1 4 =7 6 0

By matpuuana carpaapra Huc6aTan KyiHjarn 3jeMeHTap aaMaTHPHUITAp
Sakapamns:

. @) Gupuyun catp s/eneHT/JapHHn 2 ra Gy/avu3 Ba yHil HKKHH4H Ba
TYPTHHYH caTpjan ailipamu3: -

T

525 i 4 1 1p—5212i 4
0—6: 9| e | 0 —7/252—132: 5|’
1 e 0 Tl
7 8 0 72 —9p np2i

aTpHIl TYPTHHYI caTpra KYIaMi3, cyurpa HKKHUHUH caTp:
HpHG, yulHulcHra KViamus:

L2 =502 1/2 4
0 —T7/2 5/2 — 13/2 5 g
0 0 37 — 12/7 —15/7
0 — 00 = 2] 1

. B) yumnmn catp saeMentaapumt 3/7 ra Gjvamus, cyhrpa yHH 2ra
KynafitnpnG, 1 Jprunuil catp 9eMent/apira K Y amms:

1 1/2 —5/2 1/2 4
0 —7/2 5/2 —13/2 5
&1 8 1 —4 —b5
0 0 0 —9 -9

Snan Gupuiun, MKKHHUM Ba TYPTHHYN CATP S/EMERT/ApHHI MOC pa”
Biwa 1/2, — 1/2 pa 9 ra 6yanG, xocna Gyaran MatpHuara Moc Kesiy<*
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wil TeHravanap CHCTeMACHHH Kyfiniarn yuCypuak CHCTeMa KjpHii:
€3aMus:

21+ %, — Sx5 + x4 =8

Txy— 5x3+ 13x, = — 10,
xg—4xy=—25,
x3=1.

Iemax, Gepuiras TeHraMa ArOHA €UHMra Sra:
Hy=1; x3=—1; x,=—4; %, =3,
3-mncoa, Ywby TeHrJaManap cHcTeMacH Gepiuirad GychH:
25 —x3— %3+ 3x,=1,
4% —2Xy — Xy + %y =5,

6x, — 3%, — X3 —x; =09,
2y — X + 2xg — 12x, = 10.

Eunw, Bepuaran cucremanuur KesradtHpirad MaTpHUACHAH UE
MH3:

9 —1 —1 3.1

_|4—2—1 1

g3 1 1 9

2 —1 2 —I12:

By matprua yctHaa yiingaruya s;evenTap aaMawTHPHILAAD Gaiape

MH3: GHpHHUM caTp saeMeHT/aphai 2, 3 pa | ra xynaiiTHpuo, MoC fé
BHIIJA HKKMHYH, )YHHYH Ba TYpTHHUH caTp 3/7eMeHTIApHAaH ailHpayi3:

=it =il

a0, i
0 0

DENO 3. —15

Hkkunun catpan 2 pa 3 ra kjmajitupnG, Moc papuija yHuuein Ba TP
THHYH caTpiapaan aﬁnpa.'»”]3:

"2 —1 —1 3:1

R0 =5 : 3

00 0 oiof

pEs0L 0 00

50 Marpuua noronacuson wypusmura kearnpua, yunnr 0%y 4 01'14(’

p Xy 4 0., = 0 kypunmiuaary oxupru MKKHTA TeHTIAMACH HH Tallia
lobopcak, Gepuiaran chctemara sksupancdt Gyaran Kyiimgard cucreMa xo
CHI G §aanu: 5 5

2%y —~Xp— %34 3%, =1,
Xy — 6%, = 3./
o Hicknnun tenrnavianan x, unnr Xy ra nncGatan npoaacHHn ronami®
_\Hrpa yin 6”[)”.'{'.!" Terdaviara Kyii15, x, wnur ¥y pa x; ra nucbara ¥
npojacuum aungaaiivms ; ' >

X, 2% — 2%, — 4,]
X S5xy — 3,

3 -
H{)’"J«‘Jﬁ KHJIHG, Gepuaran cucteManmiar ywmysiufd eqnuin x un KyRugard
KYPHHHWAA €30I MyMKHi: ¥
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¥ Ay
o a7 o)
=\ x3 | | 5M+3 b
X4 4

6y epna Ay Ba Ay — uXTHEPHiT XaKUKHIL COHIAP. e

Arap Aj=4, Ay =1 jecak, y Xo1ja CHCTeMAHHHr yw6y Xycycuit
eunMIapHaan GHPHHH TONraH GYyJaMu3:
H=4, xy=2, ¥3=8, x;=1.

Dlevak, Gy Gepusiran chctema 4eKcH3 KYm €YHMra ara 9KaH.

2°, Taycc—)Kopnano ycyam. Faycc — Kopaano ycyIHRHHT
MOXUATH LIyHJAaH HGopaTkH, arap a; % 0 Gyaca, GHPHHYH
TEeHIlaMajlaH X; TONHJAAH Ba TONWJraH KHAMAaTHH CHCTeMa-
HHHT GOIIKAa TeHIJamanapura Kyiimiagd. CyHrpa HKKHHUH
TEHINIaMaJlaH X, TOMHJIaAH Ba YHH CHCTEMaHHET GOIMKa XaM-
Ma TeHIMIamasiapura KViiugaan Ba XOKaso.

Taycc — YKopaano ycyamna xam Gepuiran CHCTEMAHHHT
KeHraiTHPHIraH MaTpHUAcHAaH (oiifaiaHi0, YHHHT YCTHAA
SJEMEHTap aJMalITHPHILIAD YTKA3HI MYMKHH.

4-Mucoun. Tayce-)Kopaano yeyau Guaan Kyitmaard HH3HKAH TEHI-
71aManap CHCTEMAcH eUHJICHH: ;

1
x1+?x2+2x3=8,

5x; — 3%, + 2x3 =5,
_____ X1+ 3%, +3x3 = 16,

P
Eunw. Bupimun Tenrnavagas ¥, HH TOmaMH3 pa yHH HKKHHUH BA

ggunqu Tenraanaiapra Ky amus, Hatuana Kyiinaara surn cucremara sra
Vaanmus;

*'1‘*‘_21‘ Xy 4 2x3=8,

11x, + 16x3 = 70,
5x, + 2x3 = 16,

Wkknnun tenraavanan x, 1y Tonavus sa yuu GUDHHYE BA yWHHUM TEHI™

JaManapra Ky amus;
i x; E.\' —5—3
e LT T
Xg - ﬁx =L
RARTT T
Xg =13, :

Yaunun Tenraavanan xy = 3 KuiiMaTHil GHPHHUH BA HKKMHYH TEH/aMa-
Japra Ky aMH3 Ba KeTMa-KeT X; Ba Xp HH TOMamus:

14 53

X )rﬁ-B:H, X =1

16, 70 :
g ‘—"3=_:x = &
AR A
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41-§. Yusugau TeHrnavasap CHCTeMACHHHHT ediMi
xagujaru Oab3u TeopemaJsap

1°. Bup xuHCIuMac cucreMa euHMUHUHI MABXKYMJHIH X
gufa. apas Kunaivlik, 7 Ta HOMABJAYMIH /M Ta Uik
Gup sumcan Gysmaran TenrJama cucremacu Gepiiarad 0h
cin ((7.24) ra Kapawur):

a6+ apX, - ... +a,x, =
Apfat GopXy + < o o Ay, %, = by, (14

Q%1 ¢ poXa 57 OG0 Qun*n =
7.7-Teopema (Kponekep — Kaneam TeopemacH). (.2
cucmema Mampuyacurine, AoHl Yoy

i - - - 4y,
aa @0, - Oy,

Bay vl e e

aml (% an:n_

Mamplll{quIHZ panel KeHeauimupuiear
bR -0, 10
@B s - - - 4y, Dy

Ay all12 sien Qg 1),,,

Mampuyanune panzuza menz Gijazar x0adacuna 6a QaKin
wy xordaeuna (7.24) cucmesanunz menziasarapu OUpans:
da 6yaadu. (7.24) cucmesia kanuda Oumma ewusea 2a O
2adu.

HMcGor. Bapypuitanrn. @apas Kunailmik, (7.24
cicrema Gupraiukia GyJcin, anun Kamija OuTTa eyumra i

Gyacun. Macanan,
X1=hpy Xa=0DNyy o0, K, =M,
By COHJIAp cHeTeMacH eynn Jieitink. By eunmpn cHcTeManutr
TeHraamanapura Kyimo, m rta Teuraukka sra OYJaamu3, sbil
ayh -‘L,”:z Ayt ovw Ha ) =b
e S

By m ta tenrmik TYIAMH KYHUJArin BeKTop TEeHrJnKKa 9K
BHBAJICHTAND:

228



an Qo a b,

n
5 a, b
i a“ Ly az“_ +oon =]t ) 729
aml _ Qm?2 ) amn bm

Bynnan cucrema kewrafitnpuiran B MaTpHIaCHHHHT OXHDTH
YCTYHH YHHHT KOJraH YCTYHJapHHHHT YH3HKJH KOMOHHAIHA-
CHAaH HOOpaT/urH Kenn6 uukagu. Llyausr yuyn B HHHT
OXHPrH ycTynuHH A MaTpHila YCTYHJIapHra KyUIHIIJAH YH3HK-
JH YCTyHJ1ap couu - opT™maiiau. [lewmak,

rangB = rang4.

Erapanuurn @apas gunaium, (7 24) cucremaHHHT
aCOCHil MaTpMILACHHHHT PAHTH YHHHT KEHraiiTHDHITaH \mpu-
UaCHHHHr paHrura TeHr GYJCHH, S'BHH

r(A)=r(B)=r.

A vatpruasunr £ Ta 6asHC BeKTOpP-YCTYHJIAPHIH aXKPaTHO
onamus. Y.oap B matphua yuyn Xam Gasc- -yerynaap Gyvian.

Yamymuiiinkka Xanan eTKasmacaam, GupHHyn 7 1a pekTop 0a-
3HC BEKTO: L.p 6¥nicnn e cpapas Kiami3. BexTopJ1apHHUHT
UH3HK/M GornKnirn XaKuiari TeopeMara acocad B matpi-
UAHHHT OXNDPTH YCTYHH 0a3HC BEKTOP-YCTYHJIAPHHHT UH3HK=
JIH KOMGHHALISCH1aH néopar Gynaan, SBHH LIy H Aai

Myhyy ooy A Ba =0, 4, =0, k=0
Kyaxu, yaap (7.29) TedrsiuKuu ;\au)ar.murnpa-
9) umHur yam ToMoOHHAA 6npmmu r Ta HHEHHAH
Kosanuu, Tranyiapu  aca  noJara - aifiamaj. By TenraHK
KYiuaari 7 ra tenryink Gujaain SKBHBAJMGHT GyJajH:

ahfaphy 4 oo dan =byi=1,2 ..., (780

conap mam
M, sibuil (

Arap (7.24) cucrtemauuur TelrJaamManapura

=M, Xy =g, o oy X =, 2= 05 =0 (T8 1)
Hi kificax, y Xoaza cucreMammur tenraamanap (7.30)
TEHrJ apra aiianaan. Bymgan cowsapuusr  ywoy I»
Ay, 2, 0, ..., 0)cicremacn (7.24) cucremMaHuHr edn=

MH 3Kanmn Keaud 'nu\mn Jevak, (7.24) cucrema eunmra_sra.
llly (m 1an teopema ncGor OFaau.

. buprasukna cucremanap. duau (7.24) cucrema TeHr-
naMan;umunnr Gupraankia Oyauw wapT Xakuaa Ppearosbm
TeopeNaciin KeATHpaMu3. Appajl A MaTpHUAHH TPaHCUOHHP®

L
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J1ab, Kyiunarn m HOMaBJAYMJNW 7 TA YH3HKJIM GHD KAHHC

TEHIJIaMa CHCTeMacCHHH K.‘:""paf\”i3: .
0uYs +0ns + oo + 28, =0, A
Ay + ool + <o+ + a0, =0, 73

ah+tay,+ ... +a,y,=0.
By cucrema (7.24) cucmemcea gjuma OUP JLUKCAL
mema Jefiuany. 2
7.8-treopema. (7.24) Oup oscuncan Oyamacar cucmel

Gupzanukda by yuyn Kjusa cucmesanine xap oup e
M by +byyy 4 .. 4 by, = 0 menzaranaru KaHoAMA

mupumy 3apyp 6a  emapiu.
Kypcarnu guing svacku, rang B=rang A, abHH CICT

Ma Ouprajukia Gysagu. Arap (7.24) cucremMa OHpradik;
6yca, Teopema mwapti GasKapuJHLIN XaM  OCOHTHHA Kip
catHIajn. A MaTpHUAHHET paury 7 ra MOC MHHOpP aHHKIdl
Auran Gasuc-catpaap GepiviraH CHCTeMaHHMHD TEerHUIIH Teil
JamManapura Moc keiaju. By tenrviamanapun Oasuc meseis
Manap Jeinnaau. 3 ey
7.9-treopema. Jusukan menerasarap cucmemacd yi
Hune asuc meneaamarapi cucmesacuea 5K6UBaNCHMOUD.

Hcbor. Mabaymi, Kenraiftupu/rany B MaTpHUanii
HXTHEDHIT caTpy YHHHT £ Ta Gasuc caTpiilMHr YH3HK/H KO
Onnauuacugan wubopar. Bysmanm Taluxapif, BeKTOpJapHil
YH3HK/IH GOFMMKJINrH XaKnaari Teopemara acocai, (7.24) cie
TEeMAHUHT HXTHépHil TenrjavacH yuuur r ta Gasyuc TEHLIE
MACHHHHT YH3HKJM KoMOuHauHsacugan Hoopar. e

Jemak, Gasuc cucremann KamoaraalTHp yBuH HXTHEPH:
BEKTOp Gepuaram cheteManunr Xap Gup  Tenr/aMachii Kaio
aTJanTHpaju.

Axcnuua, Gepuran cucTeMamir HXTHEPIIT ed nMHI Gup BaKT-
HHHP  y3uja Gasuc cucteMampur Xas cunvi GyJaaji. 1y
Gunan teopema mcGor Gy/i.

Aiiraiting, (7.24) cuctemannnr Gazucy  yunur GHPHHEUL
7 Ta TeHrnamacujpan uoopat Gysacun. MeGot KHJIMHIAH Teo:
pemara acocan yiLGy
apkiy tapty+ ... fa,x,=0b, (=12, ...,r (1.3
Gasuc Tenrniamanap cucremaci GepuJ/ran Teursamazuap CHere:
Macura skpusanentiup. [ynuur yuyn Gepuaran cHCTeMani
TEKIWHPHIL  JpHUra TeHriavasap COHM  YHIIT PAHTHTA TEHT
6ym:au GazHc cucremany TeKWHPHIT  eTapJjinp.

Buara mawaymkuy, (7.24) cucrema maTpuuacHuunr pammi
YHHHT YCTYHJIapn coHupan opTHO KeTHlld MYMKHH 3Mac,

r < n. Bomkaya aiitransa, Ouprajinkja CHCTEMaHMHI PaHri
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VHHHT HOMa’bJayMJIapH COHWAAn OpTHG KeTMaiin. [leMak,
HKKHTa X0/ pYyit GepHIIH MyMKHH:

r=mn, r>n.

1) ®apas gunaiiiuk, r = n GyJCHH, SBHH TEHIJamalap
COHH HOMabJyMJiap counura TeHr. By Xonga (7.33) chcrema-
HUHT JeTepMuHaHTH Gasuc MuHop Gysaau Ba Kpamep Teope-
Macura acocam, (7.24) cuctema siroHa eumMra sra GyTapi.

a) Xynoca. Aeap GupearukOa cucmesmanune paneu Ho-
MavAYMAQp CcOHUea meHe Oica, Y Xxoa0a cucmema edusa
sea 6ynadu. v

2) dapas xuaaiIuK, r<<n GyacuH. Acochii HOMabIyM-
1ap X1, Xy, ... X, Gyuicun. Iy novabiaymaap KaTHamlrai
Xajnapian Gomka XavMa  XajlJapHH  TeHIJIaMaHHHL YHT
TOMOHHra yTKazamu3. Hartixkana (7.33) cucrema Kyinaari
KYPHHHUIIHK 0J1 a1 z 1
X +apx, + ... + a”xr=bl_.al.’+lxr+l_, e

— A%y (i =1,2 440, f). (734)

Oson momabaymaapra, SBHIE £, o), %, g e ¥, 13 HKTHES
puit e, \, ¢ ., ..., c, KuiinaTaap Gepuica, y X014 (7.34)
CHCTeMaun 7 Ta (SBHH Xj, Xg «.. , ¥,) HOMABIyMIH 7 Ta
TeHIVIaMa crctemacH Je6 Kapam MyMKHH. Dy cHcTeMaHHT
ACTEDMHHAHTH HOAAAH (apkaH, YyHKH Y 6asuc MHHOPAAH
HGopat. Ilynunr yuyn Kpamep dopmynanapuian doitaana=
HHW Mymxin.  [lemax, cuHcTeMa firoHa eunMra ora ojnaat.
Y gyfnsarnua ésamus: ¥

Xy=C X3=10Cy 4gpq % =Cp

Mabaymgr, Gasuc CHCTEMaHHHT eYnMH GyJraH

C=[C1y Cay vvvy € Crppr * v+ 1)

seKTOp GepiJran cHeTeMaHuur XaM eunvu Gyaanu. By rac-
Aug (7.33) Ba (7.24) cucrTeMasapHMHT SKBHBAJIEHTJHIHAAH
KeqHG unkani. 0307 HOMabJyMJApPHHHT KHiMATIapHHH HX-
THEPHIT paBHiIza oMM MyMKHH, WwyndHr yuyH (7.24) cHcTe-
Ma YekcHs Kyn eusmra sra.

6) Xynoca. Aeap cucmesmanune patett r HOMABAYMAAP
conudan. kuuue Gijaca, y xoada cucmesa “excus Kyn etdaeda
sea Ogaadu, 6ynda r ma acocuii Homawaym n—1 Ma 0300
HoMabay M opkaad Tusurau Goraanean Gijradu,

231



[Oxopuza ncGor KHJHHTaH TeopeMasapra acoc/anno, |
THEPHH YH3MKJIH TEHrJaMajap CHCTEeMACHHH €yl YYyH K
WHAarH Konzajapra amas KHJHHA/JH:

I. Cuctemanunr ‘acocuii Ba KeHraiTHPHJIaH MaTpHIdc
HUHT PaHriHy Xuco61a6, y cucteMaHuHr OHPraHKAaHry aii
JaHaju; arap cHcteMa Guprasmkia Gyaca, y Xonaa Yl
6upop 7- TaptnGan 6asnc MHHOPH TOIHJAIH. :

1I. Koauunentaapu 6asiuc MHHOPHU TALIKH/ KHATAH [1
TEHr1aMa CHCTeMAcH €3uJIajiu: KoJiran TeHrJaMadnap abil)
ra oqunvaiian. Koadduunentaapu Gasuc MHHOpra KHpYE
HOMabJyMJIa p: H aCOCHH HOMabJyMJap Aeitniu0, yJIapH Tei
JHKHWHT yan TOMOHMAA KOJJMPHJIAAH, KOJraH n—r Tat
0307, HOMabJyMaap AeHHaNnG, yjaapH# TEHTJTHKHHHL YHP
MOHHra YTKasujaiH.

IIT. Kpamep (opmyaacu éxu Tayce ycymmuaad (oiiianars
X0//1a acocuii HOMAabAYMJAAPHHHT 030]1 HOMaBJYyMIap OpKai
uGonaci tonuiaau. Tomuaranm Tenr/k/ap GepHJraH CHCT
MaHHHr ymyMmuii eynMuHH Hcoaasaii/iim.

1V. Q301 HoMabaymaapra wuxTHépHii coH KuiMaraap (e
PH0, acocHii HOMABAYMJAPHUHT COH KuiiMaT/IapH TOMHAA

I-mucon Yuby tenrnavanap chetemacuzy TEKUHPHHIy arap Cic
TeMa Gupankaa Gica, CuHMHH TOMMHHLS

43, — xy = 1,
3+ dxy— x5 = 5.}

Eunw, By cucremanunr KeHrafiTHpu/ran Ma TpHUACHHH E3aMH3}

B 1 1 37
B=|1 3 —1 i 1|
B 1 i 5

IO0Kopi wan Gypuaksa typran 2- TapruGan wiop
Af:[ } _?J = 5s£0,

YHUBr yusnun taprucan MHHOPH
1) R
A=]1 3 —1 ]| =0,
3 4 —I1

e By cherema acocnii ‘MaTpunachyuur jetepuunantiinp. Jlemax, acoc
TPHUAHIHT panrd WKKura tenr, swin r (A) = 2, Ke HraiiTupHAran Mag-

'{J’:lax;ammr Daury 1 (B) un Xucobaaw y'uy_u ¥pao Typysun MHHOPHH Kapail
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Ilevak, r(B) = 2. Ilyunafi xuan6, GepHaran WH3mKIH TeHramanap cic-
TeMacl GHpraankza Ba MKKHTA ¥3apo Goramg Oysivarad Gasic TeHraava-
¢ 6op. By cincremannnr Gasuc TeHraiavanaph KuanG, yHUHT Hoard TEHr
6YamMaran Gasuc MHHODH JKoiiJlamiran GHPHHUH HKKHTA TemraaMaciliil oJa-
MH3, By MKKH TenrsiaMaHH acocHii HOMabaywmap ¥; Ba X Ta HicGatan
pULR S33MH3, SLHH

Atamoira)
KM i ?
11 — %4 i _2(1‘5—1)

§ T .

Hemax, cerema uekcns kjm e!m‘i\lra‘ ora Gfumagm. xg =1 71e6 cucremannnr
Y =2, x, =0, xz="1 Xycycu#t éduMunH Tonamn3. Arap x; =0 zecak,

Xy =

1 2 :
CHCTeMaHHHT siHa GHP Xy= ~5—_ x,=-—-?, %3 =0 xycycuit eumira sra 0y*
J1aMH3,
i 2-MHcoOJ, Yw6y TeHNMamanap CHcTeMacH GHpraJHKAGMH:
2%y == K5 — Xg = 2,}

Bl 8 — 1 = O,
it 3y 13 = 13

Eunm, By cicTeMauuHr 8¢ocHd MaTpuiacupnEr panrid 7 (4) =2,

SYRKH HKKHHUH TapTHOMH MHHOPR
D
M=|3 Ti|=8+0,

YHR $pa Typras yuHHuH TapTHGAH MHHOpH SCa

2 —1 § -1
3 1 § ~1|=0,
—4 =3 l 1
Bepiaran clictemaniur KenraiiTipiiran MaTpHUaCHHRAT paHrH 3 ra
TeHr, vyHk 7
2 =] "2
3 1i0 | ==5%#0
—4 =3 i1

Wynnall guant, r(A)=2, r(B)=38, Wynmar yiyn cHcTeMa Gupra-
dAHKpa syac,

. 8°. Euumaaprunr GynnamMenTan cuctemacu, Arap 1 HOMAb=
AYMAH o7 unsnKan  Temraama  cucremacn (7.24) Ba by
by, ..., b, oson Xajunap Oup BaKTAA HOJAra TEHT Gyica,
Gup 2kumc/ui cncremara, sbHH ywoy

Ay Xy + Qe Xy + o o0 + a,nx"=0, ] -
Qg Xy + Xga Xy + o0 + 0, %, =0, (7.35)
-.|..--0'|t-... 3
Gy %1 +nm2 T R +amn xn=0
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KYpunmmaary cuctemara sra 6y namus. Iy (7.35) cmeﬁua
Gepuaran (7.24) chcrevara Moc KeArmupua2ar cucmesa e
Janu. Kearupuaran cucTeMa BEKTOP-MATPHLA KypHHHIj
Kyfugarqua ésunaju:

Ax=0. .3

Bup micmi Gfavaran chcreva Onian ynra Moc Kef
PHIran CHCTEMAHHWHT eynMJapH opacuja Kyiuaarnya Gorae
HHII MaBIKy/l.

7.]3?)?‘3110 pema. bup ocuncay Oyamazar CUCMEMARUR
Uxmuepuil euusu GUAGH YHUHE KeAMUPUAZQH CUCIMeMACURUle
uxmuépuii edumunune urunducy Oup oguHcAl OYAMacal
cucmesmanune edumy Oyradu.

Hc6or. Dapas xumnaitiuk,

a ;4
2
—- az — »
a= t | Bad=
:
) ¢ $
: A

BCKTOpJap Moc papumza (7.24) Ba (7.35) crcTeMaJsapHHir

=pe e = TR 7
eunvaapy 6yucun, avnn A a= b sa A’ = 0. By (papagﬂ-?:)
cHecTeMa GHprajukia jeran (ukp Ousan Gup x'fﬂ;l,,'ﬁop
Aarn TeHrHKAapaan

—r

A=A g4k =D

— e &5 v
KeqnG uikam. Byuan Z-%— % pexktop Ax = b cucteMaHHHI
CUHMH  9KaHH Ke/ib uynKaj.

7.11- reopema. Bup gcuncauw Gijamacar cucmeManute
UXMUCPULL UkKUMG edusununz adupsacu YHURS KeAmupua-
SaK cucmemacununz edusu Gjiaou.

Hc6or. Xakukaran XaM, arap

—p

Aa=Tbpa A% =0

- — - - e - - el
6jaca, y Xonna A(a—L) =Aa—A)—b—b=0
Hemax, a— A pentop Ax =0 Gup saumcan 1epraaManunr
eyumy Gyuiagu.
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7.12- reopema. dzap c,c,. .., z, 6GeKmopaap cucme-

— -
Mack Ax =0 6up owuncau cucmemanue edune 0yaca, y
y020a yaaprune UXMUEPUT YUSUKAL  KOMBUHAYUACY

- —_ — —_
e=Mei+Me oo+ A e, (7.36)
xam Oy cucmemanune ewusu 6jradu,
- —

—_ — - %
Hc6ort. cy,0p ... ,c, BekTOpaap A ¥ =0 CHCTEMaHHHT
SUIMH SKAHJNTHIAH
— — o o o = -
Ac=0, 4 €=0,...,4c,=0
TenranKAap Ypunauanp. Marpunanapeunr XoccaJapira aco-
Can Kyiinaaru myHocaGaTHu 3a os1aMus:

—

AC= A0 C)+A Q@)+ ..o+ A (o) =

= Ny (Ao A AT s s A T

Teopema ncGor Gy

By reopevanan Gynzaii XyJoca KeanG unkaji: arap Gup
KIHCT TenT/iaManunr Gupop Tpuenan Gyimaran (noJaaH
hapxan) ey mapxyn Gyaca, y X0ala Yy euHMHH HXTHEpHH
HOMMan (apian conaapra kymaiitipu6, CHCTEMAHHHT YEKCH3
KN eumMaapiin XoCH KHJHUL MyMKHH.

7.12-Tanpud. (7.35) Oup gicuncau cucmesanune ewusaap
Kytiudacu Gijacum:

=

Ny ={k, ik e

[ L' Sl in

Vo9 R8T

Arap (7.37) cumvaap unsiian spk/i 63amG, (7.85) cncrema-
HHHD MXTHEPHIT eynmu Oy eulnMJAapHHHT YH3HKJIH KOMOHHA-
unsicnian nGopar Gyaca, y Xoaaa (7.37) equmyap cHCTEMAacH
euunaapriie (hyndasenman cucmesactt Aeinan.

Eunviaapuiur ¢ynavenran cucreMacuuunr MapKyAIHIH
XaKHAa Kyiinjary TeopeMani K pamns.

7.13-teope ma. ;!leup (7.3:’2.l} Oup gcurcaU cu(memaHu/é«’!
pane’r nostavaysaap conu n da kuwux Gjaca, Y x040a 57' 3 )
cucmesa wercus kijn (pyrdasenman  cucmemaza sea 0yaaou
ea xap Oup hyndamnenman cucmema edumaapu CoHw n—r ea
mene Oyaadu.

Me6or. (7.35 cucremannir A martpuiiacHuuur r-rap-
THOAH  nosnan  dapkan M, Munopy 1y MaTpHUaHHHT  Han
10Kopi Gypuarnjia sxofiviamran je6 (apas KHIamus. Y xonna
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X, Xpugr o o v+ X, 0301 HOMABJIYMJIAP 6y1ann. Oz011
MaBYMAAPHH TEHIJaMaHHHI YHI TOMOHHra YTKasHe, Gep
Tad CHCTeMAaHH Xy, X,, « . . ,Xr 4COCHH HOMabJyMiap
nucGaran (Kpamep gopuysanapugan ofifaanu6) eya
ABHN Xy, X, . .". , X HHHT 0307 HOMabJyMJiapra HH(G
TaH H(OJACHHH TOMAMH3:
H=dp Xy tdpX . Tdy X, = 1,2, 1} k=n~
Bynza Xiipy %15 « ey %, 0300 HOMABJYM/IAPra HXTHEDI
COH Kuitvatsiap Gepu6, ¥, X3 , -« » , X, HOMAbayMmaap yiy
MoC KWiiMATIapHA TomaMu3. -XOCH/ KHIHHTAH HeKCH3 Kj
eunMIap TynJaMuAaH wyHAaid n—r ta eyHMHH TaH/a0 o
MH3KH, HaTHXaja

N L A, 100 M o

—
7»g={7~21, ?‘«22,-..,7.2', 7‘2,r+l’ .. .,}‘-2,‘}
BRSNS s e s s s s o o

M= {/”n—r, Y 7“lz—r, Gl oy, ) Py, el }\'“—""}
CUNMIAPHUHT (1 —7)- TAPTHOIH JETepPMILAITH

Vi Shets

T

»

"I,I-{-l

9 r+2 “In

A= i1 e RUARREY (7.39
. ) Al v . . . . L] ° ° o . L3
?Vn —rr1 Aos e S ol Myeirin

" noatan hapgan 6yacun. Iuau (7.38) eunvsap CHCTeMacH
(ynzamentan cucteMaun TamKm STHINN HCGOTIAMMUI.
=
Bynunr yuyn (7.38) eunmaap eucremaciian xamaa (7.3)
TEHIVIAMaIap CHCTeMACHHHHT HXTHEPHIT OnTTa a = {a1, Aap v vy
a., Lhae a,} eduMmAan TY3uJraH Kyiinjard MaTpHilaky
Kapaiivna:

i ST }‘lr yr-1 In
Dt B A, gy
no—rl 7",.-/,2""""_,,, 7'“,,”;) 7'/z—r,n
ay (12 . ar—{-l (1,::{ ¥ ciiag (l"

(7.39) Aerepyumnant N matputannnr (1 —r)- TapTHOM
MHHOPHANP. Y. Marpumaniar yan Jm;upuFr.'p'r:nu,‘ln JKoitaan-
rai OyamG, A 0 sganaurigan N MATPHILAHNIT OXHpIH
l—7r Ta yCTYHH Ba CHPHHYH N —r Ta CATPH YH3HKIA PR
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mure* K8fin6 unkamm. Arap Gy carpnap Ba yCTyHJap UH3HKJHM
Gorug Gjaca, A =0 Gyaap amu. lyuusr yuyn N marpiia-
HUHr OGHDHHYHM 7 T4 YCTYHH YHHHT OXHPTH 2 —/ Ta YCTYHH .
Ounan unsugan Gorsnk. Bynfian N MaTpHUAHHHT panrd n.—r
Ta TEHT SKaH/HrH Ken0 uukafu. [(eMak, yHHHT OXHPIH caTpi
GupHH4H n—r ta caTpu OHiaH uwM3HKIH GOFHK. Dynjan
(7.38) eunmmrap ynsHKJM 3pKAMIHCH, (7.35) CHCTEMAHHHT HX-
THEpHIT Gowka eunmvn (7.38) eunMJapHHHT YH3HK/ KOMOHHA<
WisicHaan ubopar SKaHH Kesm6 4HKalH.

7.14- TeopeMa. Paneu r ea mexe Gijaean n HOMOBAYM:
AW ma qusuKaL Oup OCUHCAL MeH2AaMa  CUCMeMacuntiie
ymymui euu s

- — - =¥
=2+ M4 oo + A _,0_, (7.40)
- = =
Gopmysa Guaan é3unadu, 6y epda Cpy Cpewsy Cyey—
| euuMAapruKe uxmudputl pyHOamMerman Cucmesacty hy, Ay -+
: ok ,— UXMuéputl xakuxuL CoHaap.

Hc6or. Xakukaran xaM, lokopnia mncGoranran Teope-
Manapra acocan (7.40) Bekrop (7.35) CHCTEMAHHHI €HHMII
Gyniamu. Bysra niony Xocus1 Kmmw yuyH Kyiinjiari Xucoo-
JalWHK Gazkapamua:

e - - e .
AX = AQue,+hy o+ 0us +A,_ 0, ) = A(h &) +

=T
FAQGsc) oo+ AW, ) =h (AT) +h(Aa) +
.

+h (Ac) -0y + AN, _, (Ac,_)=0.
Iy Gunan reopema mncGor Gy

Mucos, Kyituparn
X+ 3x,-23
X142 xy -

2x-

M
OHp MAKCAH CHETEM. avnny pa ev

JIAPHUHT VHJIAMEHTAN Ciie. yJICHH. SR
Eunm. Bymmur yuyn Qi TenraamMani Keiti

» { pUHHILITa
TH TeHry ApJlan aitlpio, ronacion  KypHil

OCOHTHHY THPHUI " MYMKHI
K+ 3x,- =0,
Xg o 0.
=0
- | SN
X{, Xy Ba Xy nM acocHit nomaniy. J Xy WA 3ca 0301 HOMABJY?
aap pe6 xucobaaiivng, Mikunwi pa , W Tenrama/apai
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i

Xy=—2x3— 3%

HH TONaMH3. ¥, yuyH Gy HQojasi OupHuul TeHriamara KyAu6, Kyl
THHH TOMaMH3: |

X, =3x5 4 5x;5.

Ulysgali kuaus, ymby xy=3x5- 5, %o = —2x3—3%, #=l
GopMysanapra sravua. DmaM ymymuii eunmun x; = 3¢c3+56;, x’m&n;
080, =y x%—0, = ¢; KYpHHHLZA €auu My nn":
Buan cy=1, c; =0 pa ¢; =0, ¢, = | Kuiimataap GepHO, el 1aphiis
yuGy

4

=8, —2 1, 0, 0},

cal

M={5 —3 0 0, 1}

yHAAMERTAN CHCTeMAcKHH Tonamus, Byman (oiijanannG, yMynil emi
Ana Kyluparn Gopmana ésamus:

>}
'

t
OOt w
=
o
©
—~OoOowWwwm
Il

£ %
4°, Matpuuasapian TyauaraH MoJUHOMJIAP (ymxannap):
7.13- rawspud. Yoy

By =lay AL, A"

Kpunuwdaen udoda sampuyarapdan Mmystazan (stampuyatt)
noaunos (kynxan) dediusadu. by epda A va L «yoc pasuil 2
Gup xua mapmubau - keadpam mampuyaiap Ogaub, E Gu‘[r
AU MAMPUYA, Gy gy Gy v vy Oy — 1y Oy — UXIUEPUL XARE
Kud  cornap, Marpunanapuuur XoccaJapira ,}{f’l’ﬂ (741
mponianary avangapun Gepuaran A marpuia OYiinua Gawmd
pub unKHica, sna tapmu6n A punr taprionra tenr Gyard
KBajipaT Matpuiia Xocua Gynaau, yuu P (A) ned Gesrnnanrad
Marpunam nosmnomun yuoy

P(\) =0y X" - axn-! a2t ... +a Y S5 a, (742‘

n

oA a1 Ao, B

KynXajna yarapysun ¥ wmnr punra A vatpruann ki
HHHT HaTWXKACH 2e6 Kapain mymknn. Arap  P(x) xynxau
Y3rapyBun x HUHC §puura A matpuiann KYiiranjaa Hogb Mart
pnua Xocua Gyuca, y xoaga A matpuna  P£(x) K¥nxapmu
wuadusu Jeiinaaun.
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7.14-rapud. Bepusrean A=la, | k6adpam mampuyarune
xapakmepucmurx mereaamacy 0e6

an—}\, Qy, oo Qn
o) =| G A

Qn a2+ o o anu'-‘x
Kjpunumda é3unean mexzaasaza aimuiadd.
A MaTpPUILAHUHT XapaKTepHCTHK TeHIJIAMACHHH KHCKada
o) = | A—AE[ =0 (7.43)
KypuHHIIIa Xam é3nw Mymkus. (7.43) naru|A—AE| Aerepwi-
HAaHTHH OHpOp ycyn Gusan &iin6, cyHrpa A HHHT Aapaxasnapd
Gyiinua rpynnagaG éamus: :
Q) =|A — ME| = (=17 + P A=+ A PA ot
R R
6ynna
P,=(=I"S,
Ba S, ndoxa A marpuuanuur Gapua k-TapTHGaH 6O MHHOP=

JapUHHET [HFHNANCH, S'BHH  3JeMeHTJapi Gow AnaroHasra

HHCGATan CHMMETPHK JKOHJaray MHHOpJAp HHFHHAHCH. Xy-
cycHil XoJsaa

— n—1 o T A'
Pl o (_'1) (ay + Qoo +viv o+ Q) P" = IA‘ det
BOLU AlaroHanb 3JIEMEHTIaPHHHHT ﬁ"FUH}chH

a11+a22+ cee +ﬂ,m

A watpnuanu wsu fmefmiagn  Ba SpA ne6 GenrnJyaHazH.
XapakTepiucTik noJMHOMHHHT HAAu3Aapi A MaTpHUAHAHT X;JC
Kudsamaapi éxy Xapakmepucmux Ccosaap Aeiimjami. @ Q)
XapaK TepHCTHK NOJHHOMHHHT  6apua Ay, Agy « o+« y M, HIAHI®
napn rynvavn A sampuyanuse cnekmpu  jefinnafu. Buiet
TEOPEMACHT ACOCAN XAPAKTEPHCTHK MOMMHOM HIIAHSAAPHHHHE
KYnaiiTMacu yHUHT 030j Xajura TeHr, sbHH
MAg oo b =|4].

Bynnan kyfinaars tacAuguisr Ypunam Gyaumt keamo qlllﬁaﬂ‘c‘(;
azap keadpam mampuyaniune Xoc conaapudar xew 0yama

6ummacu norea meue Gyaca, y xoada A mampuyad maxcye
61j2adu™.

*Avap A MaTpUMANNEC JTCpWIHAKTH HOATA TEHr Gyaca, yHH Maxcye
MaTphua jeiingam,
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Mucoa cuparuga ymGy !

2 —1 2
A= 5 —3 3 |
—1 0 —2

MATPHUAHHHT XOC COHJAPHHH TOMNAIJIHK. DYHHHT yuyH aBsal
A MaTpumara MoC KeJiraH XapaKTepHCTHK TEHIJIAMaHH Tyd
MH3: |

2—) —1 2
5 —3—A 3 =0
—1 0 —2—A

By TeHrjamanupr uanm TOMOHIJArH JleTepMHHAHTHH 2 mn
JETEPMUHANTHHET MHFMHANCH KYpHHILIAA ndojaanmus, Akl

—% 0 0 f—). 0 2
0 —A 0 +[ 0 —A “CSulEs

B0 —3 0 022
R i 2 o0 0
e | 55— o]l F
Oise0r ), S )
[|—F=1 2 9 0
i | 5, 38
1 P A e
2—1 o) L
L | 53 3| =
S0 ), B T g

Herepymnantaapun xuco6.1a6 KYigarnin XocHsa KHaaMis:
AR 0 -\ 6—2—1)—1=0

€Kt A" 342 484 4 | = 0 = (. 4 1)* = 0. Bynma
M =Dy =My = 1. Jlemak, 2 = | xapakrtepiCTHK N0
HOMHHHD yu Kappaau wijusn skay. Scaalb ¥TamMuski, 10KOpH-
Aari ACTEPMHHAHTHI YuOGypuak woppach Ousan GeBoCHTa ouib
UHIgHO, CYHrpa A HuHD Aapama.'mim GVitnua €311 MyMKHH 3],
Herepymmanmmmre raprucy n — 2, 3 Gyaramia acauga iy
Jaii Kimmaan xan. : :

7.1.‘"{- reopenma (Ksmn — Faymanton Teopemacu). Aeap
() wignyad A mampuyanuns xapagmepucmiti Kiynxaduw Gijas
€a, y X040a @ (A) = 0, awuu Gowava aimeanda, Mampuya
bantrie Xapakmepucemur nosunosunune wadusn 6ijaadu.

byjoopcmammr HCOOTHHI KHTOOXOMNra KOJAHPAMHS.
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42- §. Ynsukau TEHTCH3MAKJIAD CHCTEMACH

1°. Bownianryy TymyH4aaap. Xaxmwn COHJIAp Maiifony P na
Gepuiran  n nomamy\mu '-lHSHKJlH TEHICH3JIHK 7e6,

! a;X; + a,X, + p’r) +a,x,+b>0 (7.44)
KYPHHHIIATH TEHICH3MMKKA alTHIAAN, GYHAA X1, Xp oo vy

X,— HomMabJaymMaap Ba a,, bEP, i= T,n. Arap b=0 6ya-

ca, (7.44) renrcusmix 6up ouncau, b 0 Gyarania y TeH™
cusk Gup onurcausac Lefinyiani.

OuJH XakukHii consap Maiijlonn yctiia ywey
Xy + QX + 6oe +a,x,+ 6,20, :
Xa1 %1 oo Xai -t Fne + a,x, +b,>0, (4.75)
[ ] - ¥R | LI
aml\l Qg %2 + oo amnxn +bm>0
i HOMaBJIYMIT YHBHKJH TEHICH3JIKJAD ClCTeMACHHH Kapaii-
Mu3, Oynjia Xam a; €P, i = 1,m; j=l,n, bEP. Cucrevank
TalUKHJ 3TYBYl TEHICH3JIHKJAD COHH M1 YuyH m<ln, m=i
m>n Xoqiap Gy MyMKHH. XaKuKHil coHviap maiigonin yc-
THAA HKKI BeKTOP YUyH TEHICH3JIK TYLWYHYaCHHI KHPHTHI
- —
N)’MKHI!. Byuza Gnp Xt yavosmi nkku aBa b sexTop opaciia
- —_
< b mynocaGar ésuaumm 6y BEKTOPJIADHHHT  MOC KOOPA
naTa Japu opacu/ia TEerHuyii TEeHTCH3JIHKJAAp YPHHJN SKaHHHH
-anraarann. ly myJoxasanapun Xuco6ra odqcak, (7.45) chcre-
Ma ymoy BCKTOP MATPHUAJI TEHTCH3/HK Kypmmunma €3n-

mH Mymnn: A x > — 0., By epna A'x— Bextop, b 2abl
BEKTOD.

Wynra {xwaw, matpuanap opachza XaM TeHCH3IHKJIAP
TYWYHUACHHIT KHPHTHUI MYMKHH.

(7.45) cucremanunr Gapua TEHICHSIHKJApHHM KaHoaTJaki-

THPYBYM ¢y, o, ..., ©, COHJAPHMHP TapTHOJAHraH cHere-

Maci Gy cucmesanume equmt Jeiinaaau. Macana, XaguKHil
COHJIap maiizonuga ymoy
— 3%y FXy— 1,20,
—4x =0,
H4-2x,— 12x, 20
cucrema yuyn (4, 4, 5, 1) Typramk eunm Gynamu, 4yHKH
2.4—-3. ”—|—5—I>0
4 4+3.245—3>0,
4—242.5—12=0.

(=
)
e




7.12- ravpud. Kamuda Gumma ewumea sea G
QuaUK AL menecusaukAap cucmesacy Oupearurkda Giazat cue
mena deliunrady, axe x020a cucmema Oupeaasuxda Gyangen
(éku sudduamau) cucmema Oetiuradu,

SUIAUATIAH TEeHrcH3/IHKKa Yoy

0-2,40-%,+0x,+ ... + 0:x, +56>0, b0

TEHICH3IMK Micos Oyna oJaii.

(7.45) Temrcusiukaa HoJjaH (apKJaH  KOS(QHIHEHTI)
Mapkyn Gyucun peiiik. Macanan, a; 550, ap #0, « o,
a,#08a, = o= —0,=0 GyJica, TeHCH3JMK K.
fingary it :
O+ Gty + agky + ... +a,x, +b>0 (1<k<N)
KYpuHHIIa €3uafu. Bynpau

Xy > — GoXg— Xy — oo s — A, X, — D

KeNH6 unKkaju. Bynra uXTHEDHI X, = Cly, X3= Clgy e s09 %
= 0, XakuKuil KuiiMatiapuu KViinG, KyingariHyu TONAMH3!

aki= a0, —d,0,— ... —a,0,—0

Bynpan a; # 0 6yarann yuyn Gy TeHTCH3JMKHH Kaﬂoama:};
THPYBUH X, = 0; KHHMAaTHH KypeaTHll MYMKHH. [ynp
KHiuo,

Oy Olgy o0 ey Oy

Xawia uXTHEPHIL ¢, \ y, Oy 5y + -, O, COHJIAPHHHT 'rf)pniﬁ.
JANTaH CHCTEMACH GepuiraH TEHTCH3JIMKHIHT  euiMi Gy/alt
Arap (7.45) cuctemannur nerasran eunvin (7.44) TemHrci
MK yuyH Xam eund Gfica, y xoaaa (7.44) tenrchamk (7.4
TEHTCH3JHKIAD CHCTeMACHHUNT Harmuocact: jieitniajaH.
(7.45) cnctemanuur Gupunun Tenrcusauriiyn ky = 0 CONrd
HKKHHYHCHHH k, >0 conra, ..., /M- CHHH Igm>0 COHId

KYnaiitupuG, Xaama-xaji imanis:
m

m

N 3 it
’2‘ ky ay %, 4-2‘ B apXs+ .o
=] f=1

m m

bt .{1.‘\_“ ky a,%, +E k b, >0. (7.46)
>t =1
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By Tenrcusmix (7.45) cHCTeMauHHI Y43uKAU KOMOUHAYUACU
lefiunanu. Xakukata, (ciy, Gy, « - . , @) cHcTeMa (7.45)
HUHT eynMH 6Yucun. Dy eunM (7.46) TeHTCH3HKHHHT XaM

GUHMH SKAHM paBIUAH, uyHKH 3JIeMeHTap XHco6aap Kypcaras
UK}

m 5 m : m
121 kia”al + 12 kjalza, e erere +121k1 a,%, +
= =1 =

+_Ekl. b, =k, (Ela”ai + bl) + kz(glaﬁa‘ + b,) L

i=1
s (éauzal s bn)>k1-0+k2-0+k3-0+
i=l

4+ ...+ k£ 0=0.
Macanan,

—2x; + X, + 2%, +2 >0,
dx;, —7x, —12x,—52>0
CHCTEMA TEHICH3JIHKJApHHH MOC pasHAa 2, 3, 1 coniapura
KYmaiTupuG, xanma-Xaj xyuicax,
0+%+0:x+0:x—3>0
SHAMATIIN TCHICH3JNK Xocua Gyaazu. Bynaan GepuiraH cHce-
TEMa eynmra sra SMacJrH Kejinb 4uKaji.
T.03-Tabpud. Bup Xun %, Xay « 5 5 %, HOMODAYM=
AL meHecusaukaapHUHe ukkuma Gupeasuxda 6yrean cucme=
Macudar xap Gupurune ucmasean eduMu UKKURMUCL YHYH
Xam edus Oyaca, éku ukkaaq cucmema xam 6upeaukoa
Oyasaca, yaap mene kyuwsw cucmemarap Oetiiaadu.
Kyitnnarn TeopemMaaapui HCOOTCH3 KeJTHPaMH3.
7.16-teopema. (7.45) cucmema Gupearuxda 6yama-
ean cucmesa Gfjautun yayn y Kydudaeu Kipunuwdac

010 %y 4000 2, 4o OB HES 08 (bA=50) SRR(75417)

n "

%1+ 2%, 4+ 3x,—2>0, ]

sudduamau namugcaéa (wusukaw Komburayusea) sea GyautuL
aapyp ea emapau.

7.17-teopema (MuuxoBekuii Teopemach). Bup oeuncau
YUBUK AU eHecUsAlKAQp Cucmesacunune xap 6up Hamusicacu
0y cucmesanune wusukau Komburayuscudan ubopam.

2°. Tenrcuaamkuap cucremacunmnr  Manduii  6yamaran
eunmaapy. Tenrcus/angyap cicteMaJsiapuHinr Tapknéuia

%120, my2 0 atas sl (7.48)
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TeHICH3MNK/Iap MaBzKyJ Oy1aiuraH MyXuM XycycHH Xom
Gyt FapX, + L. +a,x, +6,20)
Qyi¥y + GogXs + o o o T+ Oy, + b, >0,

L e T T o e

I Wi ,
A ¥y T Gy Xa ot " Bin < bm =0, (7‘5

KYpUHHIITA 5ra. :
7.04-ranpud. (7.45) cucmesarune MA@l Gijan
2aH edumu Oe6 yuby

H=a;20, X=0,20, ..., x,=0a,>0

CORAGpIaH MY3Us2at [Ciy, Cigy « « + o O, | HUMEQ aﬂmu/lfzat
(7.49) cucrema Mancduit 6ysvaran ednmJapra ra (%
wy yuys (7.45) cuctema Man(uit Gysvarad edyHMiaapra
6y josum. Axc xoaxa (7.48) cucrema GupraJuikAa 0]
Maran cucreMa GyJiaad.
Macauan,

2y 4 xp— X543 )
—x 20, —x,4+82=0,
x>0,
%= 0,
% =0

cHeTeMa Gupranukaa, uyiky yumar (2, 0, 6) Mandui 67
ra eyuMu Mapikya. Jlekun

/ W
(=}

—x — 2%, — 3x;— 1 =0,
—24y—x,— X3, —2 20,
x =0,
Xy 2 0,
X3 =0
cieTeMa Gupraqukia svac, uyuku Gupiiun AKKHTA TeHCH”
JHKAAH Ty3iiran cucreManuur nandiii GYvaran edndi i
Oy KYpuunG typubii.
7.18-teopema. (7.45) mgHzcuzAUKAAP CUCHICHACYHIKE
Mangpui 6yasazan evumaapu sacocyd Oyaraca, Gy menes
cusaukapiune 6upop qusukan xosOunayuacd wynoad

axytagxy oo a, X, - b=0
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Kjpuruwea searu, Oynda a,< 0 (E=1, n), b<0 wapmaap
bascapuradu. 2

Mc6or. (7.45) cucrevma Manguii 6yavMarad eulMaapra
sra 6yamaca, (7.49) cucrema Gupraiukja Gyavarad CHCTe-
Ma 6Ysanu. ¥ Xosna Gupraigkia Gy/IMacauK ajoMaThra My-
BOOHK, (7.49) cuCTeMaHHHT

0% +0-%+,,. +0.x,+6=0 (747)

KYPHHHIUZATH  SHIUIMATH  UHBHKJAN KOMGHHALHSCH MaBXKYy/l
Oynanm, Gynma b<<0. (7.47) un3ukam KoMOHHaUms Kauja
Xocua kuumnuimy Onjan On3 apBaJl TaHHIIraH 3AHK. (7.49)
CHCTeMAaHNHT GHPHHUM /M Ta TEHICH3JIMTHHH MOC paBHUIJA
B0 >0, T [, >0 counnapra, KeiurH n TACHHH
0k, =0, o k, >0 conapra KjnaiitupHG, CyHrpa
YJapHu Xa/ma-XaA KYInG Kyiingarura KeJiaMus:

(}_] lia, + kl) vt (g La, + kz)x2+ Fbiap

/=1 =1
i 2 :
+ (l‘\:l 11 G, T k, X+ 21 l,- bi=(a1+ ky) %y + (ayt-ka) %2t

=
+ o4 (@, 4k) X, Fb=0-x+0 %+ oo G
+0.x,+6>0.
Hemax,
a,=—k <0 (=T, n), b<0.
Maca_mz, IOKOpH/aril MKKHHYH MHCOJIAA KeJITHPHJIraH

—x;— 2%, —3x,— 120,
—2x — X, —x—2>0

a 9MacJHri
auKHd 2 18,
n Xaama-
Mu3:

CHeTeManiir  Mauguit Gysimaran eynwiaapra ST
GH3ra ) . 2nju, Mmacajas, OHpHHYH TEHICH3
MKKHMHUI TCHICH3JIMKHN 3 ra KymaiitupuO Ba yJIapH

Xait KyumG, ywby un3HKJAH KOMGHHALHMAHH XoCHI Kk/a
—8x; —7x,—9x,—8>0.

Auan Gupramikaa Gyamaran

X —2x, —3x,— 120,
—2x — X —x,—220,
% =0,

VVV

X 0,
X, 20
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CHCTEMARMAL TEHICH3/NK/APHIH MOC paBiiujia 92,7818l
ra kynafitupu6 kjmcak, ywly SHINUATIH YHIHKJH KOG
Hallusg Keau6 yuKajn:

O-x1+0~x'2+0-x3—-8>0.

7-606za Ooup mauLirap

1. Kyfinparn amannapim GamapuHr:
a1l 2 1 —1]4+[3 2 —I 25

P u i ~lfro. [ 12 [ 131]
R O] [
1.2°<

RAEOBT
" i A]: K Fr N

JKasobaap: a) [4 4 0 1]; 6) [—3 9 —3]; ») [—9 13
: 16 1 G] [ J

MBSO N0 31: ) [10] 8) [7 44
RS S1s 3 8 9 4 34
EESIRERICR
H) [coan) — sinng]

smmp COSIIFP

16§aca, 24 % +4-3A+5E

MaTpHla Mabiayw

1502
2. Arap A=|1 3 |
L |

FHIAN MaTpuuany tomymr,
Kagob:

15

8. Kyhuparn AETEPMUHAHTAAD K§nafirmacHiiy AHH KAHT:

1503 34 —1

23 1]

—145 i
Kypcarma, anra K Unafitapu Konaach G finds

Kynalim;‘mm- Catpaapun yeryunapra kin I

928 15 16
24* 4+ 34 4 5E = [m 36 %J
30 19

47 0
Kaso6: |11 9 10) = — 986,
01 6

4. Yty ACTepMHHANTAAD K YnafiTmacHun TOMHHT:
e | l’

123
A = (34 2| 8aA=
451
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Kaeo6aap: a) catpnapun catpnap Gyfiuva K ynafiTHpHAranaa;

=] 5200 S
—4 —7 —13
—3 —4 —13

6) eatpnaprn ycrynnap Gyiinya kynafiTapuarasga:
7 —26 13‘

E 12 —35 19
17 —52 27

B) YCTyHMapHH catpnap Gyfinua Kynafitupuaranja:
—31—6
~31 =8
471
I) yCTyHAapHH YCTyHIap Gyiinya KynaiiTipHarania:
9 —35 18
13 —47 24/,
12 =37 17

5. Arap
I 32—

A=| 5—16 2|; B—
el k() 7

Gynca, det (A + B) pa det (B+ A) nu anug/IaHr, ; 1
Re) ey [?21 l1 g] MaTpiilla Gepiaran Gyi6, A wapita
HHHr}[‘fpancnounpnauran MaTpHuach Gjuca, A+ A* kjnaiityall BHIKIAHTs

O — UL
ALom

Rag06: 4 | 4 [;‘]‘.? %_5_ g
7. Kyftuzarn matpnuanapan TpancnomHpaasry
8)1 32 6) [1234
e 2345
L Sms0g 1357 |
2468
8. 2 —1
A= l: 5 —3 9| matpuua Gepiaras, (A*)* = A SKanmHTHHH
~1 -0 <P
HeGotaanr,
9. 4 52 1 =3 3
A= |5—-73]; B=|" 2—613
6 —9 4 —1 —4 8

MaTpHuanap Gepuaran. (A.B)* = B*A* skayauruni Hc60T.YlaHrl'!.Hr_
10. Kyftnzarn Matpuuasapra Teckapi MaTpHuanaphi TOHHT:

N2 B 7 o3 =4 5 B) A [RIE R e ]
6 3 4/ 2 =3 "1l; ISR I
5 -2 —3 3 =5 —I 1—1 =L

I =] =1
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NDli12 3 47 A1 ¢ a® a® ..y an
%? } 2 |, 0l 0 a® ... 0
=] & n—2
10g —6 T ) AR A
; OEON 0507 ¢4 ol
" Kasobaap: a) 1 —I 1 6) [—8 29 —II
a8 Al — 34 |; —5 18 —T i
27 —29 24 1 — 3
8) LT S 1 ) 22 —6 —26 17
S T S ] —17 +5 - 20 —I3
|1 —1+1—1) = 0o 2—1 |
e ) 4 —1 —5 8
D[ 1—a0 o0
0 F—a=0i. ., 0
0 0 I—aiea 0
e A e S i, T
0 0 1

Ky narn Tesmamanap cHcTemacHnd Kpanep QJopMy'la.'lapHMH doe
Janapu6 eyuHr:
11

it 2%y ==X+ X, =4,
43ty 4 By = Xy 1 20y =
) 8%y T Bxy— x5 - dxy = 12,
3y + Bxy— 225 4-2%, = 6.
HKa606: 3 =xy=1,
Xg=Xxg=—I,

12,

2v1+5x2—L4r.,+A, :'70
Xy + By 4 224 +
21 + 10, ";" 9x3 +
3xy + Bxa+ 95+ 254

= X = l,
HKaaob: iy =259,
£,=0, 4
13,
2%y 431y -+ 112y 4 5x = 2,
Xq = X5 - Bxg - 2%, ;
2%y + %3 4 31, o+ 25y ="— 3,
Xy + %, + 3%, + 4x, = —3,
Kaoo6: %y =—2, x,=0,
Y=l n=—I
14 :

2% -y} 42 -8 = —1],
X+ 3y—6z-4 2 =3,
2x — 2y + z‘—-2t.-e
25—y -+ 22 =4,
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5

2
2% —5y +3:41=5,
I—Ty+32—1=—1,
5x — 9y +6z42t=17,
4y —6y+3z+t=38,
JKago6: cuctema eunmra sra smac.

)K:waﬁ:x=2,3 y=—23
=2 {=
5

16, Kyiiuaari MaTpuianapHHEr pasrHEd TONHAT

a) [2 —13—24 .
4—25 17| . -

2—11 82 2
Kago6: r (A) = 2.
6)f1 3 5—1
2—1 -3 4
5 1—1 7
L7 i) 1
X a6o6: r (A)= 3,
B):[3—1 392 5 i
5—3 23 ¢4
1 —3 —5.00—7 ks
L7 w5 1459

XKago6: r (A) = >

nE
4 3 —5 2
6 —7 4 T
)

Kaeos: r (A) =2,

17. % wisr Kanjall KufivaTiza Kyfigars MaTpiuahisr panrH 2HG
KHUHK OFnapm:

o —>w
8O~ —

14
01
73|
43
XKaeo6: b =0 6faranna,

)
18, Kyimuarn MaTpuilasapuisr paHTHIE S7eNCHTap AANALTIDHIL P
épaamiza Tonuur:

a) ['25 31 17 43
75 94 53 132
75 94 54 134 |
25 32 20 48

JKaeo6: r (A) =
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26 98 23 —29¢ 86
16 —248 1 1284 52
JKago6: r (A) =2,
B) [ 241936 72 —38
49 40 73 147 —80 |
473 59 98 219 —118 |
47 36 71 141 =72
Kaso6: r (A)=3.
r) plz7—28 45 11 39
24 —37 61 13 50
25 —7 32 —18 —I11 |
31 12 —19 —43 —55
L4z 13 29 —55 —68
Kasob: r (A)= 2.
19, Kyizarn Tenrzamajap cucTeMaciuit Tayce M

6) [47 —67 45 201 155]

etommaa (ol

HHG eYHHT:
a) (2% +%g— =5
Xy — 2%y 4 2%3= —9,
Txy + Xy — x5 =10,
JKaeob: x;=1; x,=5;
=2
O [y ta,—x,—x=14

2y — 13+ By — 2%, = 14,
Xy — Ky 2x=—19,
_3x1—x2—xa—x4=2.
Kasgob: %, =1, x,=2,
xa=3, x‘=—4.

3%y — %y + x5 1 2%, = 18,
2y — ¥y + Xy - X5 = —T,
¥y — Xy 2x5 = 8,

2y A xg 4 24— 25 = 10,
% ay— By Xy =L,

) (0,04x — 0,08y + 4z = 20,
4x 4 0,024y — 0,08z = 8,
0,09x 43y — 0,152 = 9.

HKaso6: x = 1,96, y=2,96, z =5,04.

20, Kyiinarn Tenraavanap ccTemacin Jloppan—Taycc METORME
_Q)orma.’lalmﬁ CuHHT:

a)

B)

Kt Ky =242, =1,
X1—3X,+13—)_c1=0,

Xy — Xy — Xg— %4 = |,

4% - 3y — 4y — 2y = 2,

’ X =0440,6+u

Kaeos: x2=0,2;[-0,75 A
Xg=u; x4=0,354 0,65-u.
U — MXTHEPHE cOH,
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6) x4 2%, 4 %, =8,
Xy + 3x5 4 x, = 15,
x4 x5+ 2 =11,
*1+ Xy + 5xg =23,

X =1

Xo=1u-+2;
Kasob: x3=u-+3;

Xy =u-+44.

U — HXTHEDHII COH.
B) (x;— g+ x, —xy=—2,
%y 42Xy —2x5 — Xy = —5,
2X) — Xy — 3xg 4 2x, = —1,
l)cl —+ 2xp + 3x3 — b6x4 = —10, .
Xy =U;
Kasob: xy=u+1; x5 =ut2;
x,=u+3;
u — uxrnépuit cou.
RN (S 5%, — 23— 3%, =1,
7%y + 2xy — 3%y — 4x; = 2,
i Xy 4 Xo— X3 — X, =5,
12%) 3%y 4 2x3 — 3%y = 4.
Kasos: cuc ema Gupramiua svac,

21. Kyifinparn Tenrmavanap cheTemaci Gipraamkaa ki 6upranuk1‘13
SMACAHPHHH TEKWHDPUHE XaMa yMyMHii Ba GHpOp XycycHl enHMiHIL aHUKAAHT:
a)

2x; 4 Txy 4 3x5 + X, =6,
{3.\-1 + 5xp 4 23+ 2%y = 4,
Ay + 4xy - x5+ Txg=2.
KagoG: Gupranikpa;

YMYMHEL euin:

ey — 9, —2
x,—_-‘—‘———l—l‘——. X3 =0y,
50y — cq 4- 10
x2=‘—l—l‘——. Xy =Cyy
x=—1, =1, x3=0, x,=1

xyeycyit eunv. Bynpa ¢, — uxtuépnit,

Ji’x — 3%y 4 5xg + Tx, =1,
6) f4x; — 6xg + 2xy -+ 8xy =2,
|2, — By — 1155 — 152, = 1.
JKasof: Gupraamkaa, yMymuft eunm:
Xy == Cpy X9 =0y,
x: =2§q !—3301-— 11,
xg = — 160, 4 24¢, + 8,
XyCycHii eumm:
=2 %=1, =%=0
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4x; + 3%, —9%3 =9,
2%, + 3%, —5x3=17,
Xy 8xy — Txg = 12, i
JKago6: cucrema GHpranHKja Ba SrOHa ¥y = 3, %3=2, %
ra sra,

5xy— %y +2x5+ %, =7,
r){

9%y + 5%, — 8x; =8,
B) {

2%+ % 4, —2%, =1,
% — 8%y — 6x5 + 5%, = 0.
/Kaeo6: cuctema GHpraiMkia sMac.

g Gyarad i)
22. Kyfizarn Tearaavanap cicrevacuuisr A ra Gorai 0
MH{l €YHMHHH TONHHT:

fs,‘vl — 3, - 205 + 42, =3,
4%, —2%, + Bxy+ T = 1,
Big—bs — X5 — Di\”x' 7 A
7.'C1 S 3)('2 + 7x3 — 11Xy . 5' :
rajaHKaa IV,
HKasob: )+ 0 6§aranza Tenrgavaap cucremach 6upran
A =0 ga ymymnii euny

2 — 7c, — 19c,—1
—50;—13c,—3 =___7_3’_——|
B=0 Xy=0cf Xy=—""T—, %

2

23. Ryingarn Tenrmavanap cucrenmaci
CHCTEMACHHH Tomuur:

X142, + 4xy — 31, = 0,
a) 3%1 1 5%, + 6%, — iy = 0,
4x; + 5x, —2x3 + 3x, = 0,
3%+ 8xy + 240, — 19x, = 0,
Kaso6: yuywmii e
Xg=10y, Xy =¢
k= Bﬂ‘s: 75'“‘
*3 == — 6y + ey,

equnytap HHHAT - QyHABNERT:

| X3 X %
A TeNact:
el 0 Eunvaapuunr (ys/jaMenTan CH

—e

—_7 5 0 1

[3”1 2% x5 4 3x, 4 5x, = 0,

6) Gy - 4%y -+ 3y - 5%, -t 7%, =0,

D61 - 6y |- By |- Txg + 9xy = 0,
3%y 4-2v, 4 4xg + 8xy = 0.

Kaeo6; yMymudy eun'x, =

O X3 == Cgy X3 = Cy X4 = 4

3e1 +2¢; + 4,
L e
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EunMnapHiEr §ysaaMeHTan CHCTeMACH:
3%y + 5%y + 2x53 =0,
4%; + Txy + 5x3 =0, Xy %9 X3 Xy X5

X+ Xy —4x3=0, ¥
2% + 9%y + 6x3 = 0,

B)

0 [ o [s1tE=2uEat

Kaso6: ccrema akat TpHBHa1 euiTa 3ra; euHMAGPHHAT GYHAAMEH-
Tan cHCTeMacH MamKyn smac,
JKaeo6: YMyMHR euny Xg=Cy, X5 =
=05 X =0C4—Cp Ya=C—Co
Xg = Cge

X1— X34 %, =0,
Xy — Xg— X =0,
T) (% — %3 4 x5 — %, = 0,
Xo— X34 %,=0,
X1 — x4+ %, =0,
CUHMAADHUET yHIaMeHTan cHeTeMacH:

X1 3150k x5 X | % X

G ) 0 0 l

- -Kanean#
24, Kyfhuparn UHBHKAH TenrJamanap cHCTeNaclui ey -
METOANAaN (iofianannG eunnr; ;

9x Xy —X3=1
';}l—.tsx,-l- 4ax’=2' :
4%, — 12:\'2—-17:\'3_—:3‘

Matpwuanapran Tyswaras nomnnonra AOHP 3

coagap. .

25, Kyfinaarn MaTphua sapun Anaronan MaTpiuara Keathp “Hri"

o) [ A41 M1 a8 M , ;‘Z:;ﬁ w+im—3x]
Am [B-lENT I ?"} [ﬁi:i %A 3)E - O
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S

. 100 A 0 0
Xaeobaap: A=|0A0(; 6)B=|0A%+A. 0
000 0 0 xeoall

26, Kylinjare maTpHuanap y9yH xapaKTeDHCTHK KYmXalHH TOMMr:

a)rA00,,,00 6) a1 Qs Ag - - s Ay G
170...00 S (o
013 4,00 B=}o01 0.

Bi010 el s
— —
nTa

JKasob:
a)a.(sf— Ay =P (A); 6) P(B)= (=1 (W= a1 — aghi~r=

o8 =0y )e

Ymey [ 2 —1 1
A=lr=1 5~
g0l

MATDHUAHHAT XOC COHnapH TonsachH., Kago6: A= 1. :
28, Kyfujary MaTpHuazap y9yH xoc COHJ2DHH TOMHHI:

90100 aBy
A=g8é?;3=vaﬁ
1000 pya

JKasobaap: a) hi=1, kg ==—2; 6) h=0a+p+7¥ —_—
29, Kyiingarn YH3HKJIH TeHICH3JHKJap CHCTeMacH eynnTapHHRED M
HYMIHK COXaCHHH TOMHHI:

a) 3x;+ x, < 6; 6) 3%y 4- x5 < G.}

—2x; + %3 < 6;
B) 3x; 4 x, < 6, 1) 3%, %3 < 6,
—2x; + x, < 6, ]; —2%; + x5 < 6, ]:
—2x; — 3%, > 12) =21, 4 3%, < 12,j
* 2%, < 3

—24 4+ 4, <6,
— 2% — 3x; < 12.
2% <3,
— % <7
—8x, 4 9x, < 72,
2%, -+ 9x, < 72,

n) 3x; + x, < 6, \
2, =2 < IS.J

e) 3x; 4 x, < 6.

0%+ % < 6,

-, —3x, < 12,
2%, < 3,
2%y 4 2%, < — 13,

> . ¢
Hasobaap: a) x0y rexncamnxa oproronan Giatan g = {3; 1) pexe
TOPAAH HGOpAT; 6) MKKH ApHM TeXUCAMKLBHI KCCHLNILIaH XOCHA Oyare
Ty naam; 3 :
; 3 1
B) Yurapn (10; 6), (4 ~§—; __(;g ,[—3 i —1 7) HyKTanapi
Gyaran énng yuGypuax nywrazapuaan nGopat T§naam;
r) yuaapn (l e B0 | o 1 o —5); [ —8 5% 1 — | Gyaran Enig

yu6ypuax HYKTanapujan uGopat 7Tjnaam; ¢) TEHrcH3HKgap CHETCMAC

Oupraawxaa smac,
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Bua Gy 6o6na unsmkm pa Eskamn (asonapnaa YH3HK/IH aKC
JAHTHPHII Ba omepaTop Xamaa YJapHHHT 6a1=3“u 6uvp xocca-
12pu Gnian Tammmamua. Bynma VII Gobpa tyvia yprammi-
Tal Matpiua/ap Hasapusci Ba YN3NKJH TeHIVaMajap CHCTes
Masapy nasapuscn acocuii annapar G6yau6 Xu3MaT KHaAaAH.
Hisngan pasona aKCJAHTHPHII EKH YH3HKJH onepaTop Ty-
UWYHuaNapi MaTeMaTHKa, MeXaunka Ba (pHSHKAHHAI Kynriia
6ymnvaapna MYXUM pouib Vitnaiinu. Bus y3 GaéHHMHSHHHT
XO3Upri 3aMOH MaTeMaTHKaCHHUHD MapKasHit Tymyﬂqanapﬂ:
A2 GHpH GY/IMHII WH3HKIH AKC/IAHTHPHII Ba YHHHE SHT COL
Aa Xoccanapunan Gomaiimus.

43-§. YUnsnkan akcJaHTHPHIIL.

R" Ba R™ wmoc papmuma n pa m §auoBmi HKKHTA XaKH:
KHlt w3k aso 6§acui. R pasomunr Xap Gup BEKTOPH:.
ra R™ (a3omnnr GHTTA BeKTOPHHH Moc KY SAHTaH KO’?’“ Rm
(pazonu Rm™ (hasoea akcaaHmupuu JenHIaan Ba f:R —R
Ae6 Gesriianam.

= KUK
Arap xap Kamgait a, bER" a ncranran My, Ay XaKHK
consap yuyn
(8.1)

[0a+28) = Lf@) + MO
TEHIVIHK Vpunan GyJca, y Xoaga ywly
[ R == R
AKCHANTHPHIN WUBUK AU akcAqHmupuut AeinIau.

M Gyviran 6a3iic
Ynanukan a KCJIAaHTHPHIIHEKHT 0u3ra ‘\m,:_{’l);:“l?l( Y6y
Ba Martpunajap épaamngarn ndopacunn Kypamw

e 11, 0, v sty
PR b e T ®.2)

:’;={0,0,---11} =



BekTOpJIap K" jard,

e o,....0.]

—

e=10,1, ..., 0}, .
e, =10,0, ..., 1}

. -
BeKTOpJap 3ca R™ parn Gasuc Gyqcuu. DHAH 4= {og 0

- -
- o e
«:., O} BEKTOp R" jari HXTHEDHII BEKTOP, =f ("Zx
= (o, %y, « - -et,,{ BEKTOp 3ca Gy BEKTOPHHHT Rm pari
pasu 6yscun. Y xosjga
n

— —
a= E Gt
i=1 S
Ba
m
— — 3 S e
ad=f (a) = &d %t
k=1
(8.1) wmsukan akcnantipnm @ Ba [ (a) BeKTOp/IAPHHHT K°]:
TOHEHT/IADH OpKAZK Kaujail GepuJiuunn KypHO YHKMH
yHa

o —_— = —_ — —
a=fl), a=f (), ... ,a, =[E)

- ot 5.
Ae6  Genrnaiiyiz, a,€ R™ Gyarann cababin a, HH

- —

Bl ey s C,

Gasnenap Gyiinga €in6, Kyiingarura sra GyJaaMus:

i = = =t
‘—Ii T lel + azlel >*— Sroc —}- aml L’m‘
> - —
= / 7 ~
s a“el 4- ai’zez h*_ cae App Cmpr 5 (8.4
coeted et e T R R R 5%

o ¢
ap = e -+ Qs o0 4a

‘mn€m
111 o o — 3
yHA K6, a, = f{e,} pexroprap cncremach ywoy
@y Ay ovva,,

14

Ayg Qgp +v s a4,

il 9 9 ¢

Ap Gop v 00 Ay,
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(n X m) marpuuannur Gepuanmp Guian 6Hp KHAMATIH aHHK-

JaHagH. OuaM @ BeKTOp R" ra TErHwad HXTHEDHH BEKTOp
Oyacun. Y xoagaa, ' paBLUAHKH,

m
— 0
f (a) =A214 ey

Ba
n n n m
— 1 == N =
f((l)—f 2{0’: t" —ZOC‘. (;)=Eat}a”m8k
=1 i=1 i=1 k=1
m m e
\ Q)
£ Z >_‘ a0 | e, (8.5)
k=1_\i=I

Bynnan f(a) mexropuunr kovmomentapn yuyH Kyinzard
OpMYJJaIapHil KeJATHPHG uHKapaMi3:

(o
o

| = Anty + A% + e T e

2 = Gy + Ayl + oo o A Gy O (8.6)

Gy = Q%1 aF Ay + e 8

Bynnan Kyiigaru teopeva §pHHJIH 3KaHH Keqno wK}iﬁ"be

R . DN m K KCAQHIMU P! &

8.1-teopema. I-R:R _fiu,umu a D4

Macan Gijacun. ¥ yoada a’ = [ (@) GeKMOPHUHE Cyy Ep = s
—

ey €, 6a: HOPIEZ S

- - .0

€, ..., e, Gasucea rucOGamar KOMNOHeHMAQPH OPKAAL (8.6)

—_—
bopsyrarap Gyiuua ugiodararadu, Gynoa [ uusurgak QKCAGH:
mupuitiine

=%
cea  rucGaman — kostnoxenmaap @ 6¢K!

Ay Ay e Gy

. 8.7)

2
>

A Ae st
A R0
At O+ Qinn

1, n

) Gexmopaap-

p Guaar Gepuaa-
KCaaHmMUpULIOUp

[ uusugau aKe-

=
mampuyacunune yemyraapd yuby [ () (i=
aapdan uGopam. Axcunva, (8.5) gopsyrara
duear 2 R"— R™ akcaanmupuud 4usugat a
6a Gy arcaanmupuinil aHuKa06uu  Mampuya
Aanmupuginine A, slampuguctdip.
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s

By teopemann ncbotens kaby.1 knaavna. [lymaail i
feR'— Rm yusukau axcaanTupuin (8.5) opmyna 6unad 1
Na aHHKJaHATH.

Arap R* Ba R™ asosap ycrma-yct Tyuica (abud f=0
6yica), YH3HKIH aKCJAaHTHPHLI ailkull assatumupuu lleg‘ff‘
1. Bynna A,. MaTpulla n- TApTHOIHM KBAJPAT MaTpHia 0yl
Al A

UnsukJu akcaadTHPHILIAPHH KVIU#LI Ba leapHH“(:Ollra 3
naitupuwr. [ (R%, R™) opkasu Gapua [ :R"— R™ Uil
akCAaHTHpHWAAD TYnaaMuHy  Geariaiiyus, Oysaa i ;’K;
Taiiinaanray marypasa cousap. R* my R™ ra uHsHEAH €

o oy R { 1l
J2UTHPHII yuyH KViunm ama/i Ba Xakukiii coura 1(1);1211;”
piut avams kupuriaamt. Yynonun, arap, f, g € H (RY cl
< % i - e el KC
656, % nxtuépuii xakuimit con 6.ca, y Xoua f Ba £ 4
AGHmUputLIGpHUKe turunducy 1e6 1y Hiai

h:Ri—R"

g : : b B Yy
agcaanTHpHIIra afituiauky, Gynaa Xap kanaai x € R ydY
- 22 == 8.8
h(x)=f(x)+g (v) (
TEHNHK Ypuuan 6yaam. P
[ akcranmupunmy 5. corza kgnaimupun mynaai L
— R™ unsnkam akcaauTHpHiIgan HOopatsu, OypAa Xap Kaf

nait X €R* yuyn

L AR - 8.9
I (x)=1f (x) o
TCHNINK Gazsapuaazgn. h pa [ akciantnpiimaap un3nk/H aKC
JAHTHPHULIAD sKauuuH Kypui ocon. Oparjaa ynaap KHCKad
Gynnait Gearnnanau:
- " |
H=jtg, =1 (634
(8.10) Gearmpamnapian Gympan ke Xam cncreMari
(oiinananamms.
(8.10) thopmyaanapra kipa f, g € 1 (R, R™) Ba Xap Kai:
Aait A con yuyn ymoy

—'/l, —}~/!;:, /1}_, = LA

: (8.11]
TEHrHKAap Keamb unkamn, Gynpa A, A, /l/:,n A;./”Te'
PHIIVIH YH3HKJIH AKCAAHTHPHILIADHHUNT  MaTpHILAJapH.
Husugan akeaantupnmaap  yuyn xau, marpuianap  yuyu
KHIHHTAHHACK, YH3HKAM GOFIHKHK BA Ui3HIIH SDKJHJHK, Y-
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SHKMHK KoMOunanua, Gasuc TyuwryHyaJapH KHpHTHAAgH. ie-
MEeHTJIapi XakHKIii connapnan nGopar 6yJran 6apya m xnMart-
puniaziap tynmavunn M™ " 6unan Gearnaafimua. Kpaipar wat-
Piuanap yuyu (m == n Gyaranza) M" Geariiawpan Qoiizana-
Hamna. Xap 6up f€ H(R", R"™) ra A eM™ " marpuuann moc

KeaTHpyByir Moc/iKKa Ba 8.1- Teopemara GHHOaH Ouexmue
aKcagrmupur 1eG aranysui

1}»‘ T H (Rn’ Rm)_*/\dm, n

aKCJAHTHPHIINHN Kuputamu3. DBy akcaantupuw (8.11) ra Gu-
HOAH aKCNAaHTHPHINJIAD FHFHHAMCHHH TeTHILTE MaTpHllaiap
HHFHHIHCHTA Ba COM GHJ1an aKkCJaHTHPHI KynaiiTMacHHH COH-
J1ap GuJan Teruulmi MatpHua Kynaitvackra yTkasanu. devak,
YUK/ GOFIIMK . GKH YH3HKAM SPKJH aKCAaHTHpHiapra 4i-
SHKMH GOFANK CKH  YM3HKJN 3pKJH MaTpHUaJdap MOC Kedaji
Ba akcinua. lly ca6aban k¥n macasazapaa f€H (R, R")
UH3MKMH axcanTHpHuaap Ba yaapra moc Ay €M™ “Matpiua-
7ap y3apo Gup Xua 6§.ianm, Ae6 x1icobaai (hoil1amuanup-
IOxopina afituaranaap ran ynanKan aKcaanTHpHIAap yIyH
KYHHAa i MynocaGataap Ypuu/m OYIHiLH Keaio dYHKaui:

fre=g+fi (F+g) +h=f+(g+h;

(M) [ = A (W) = p(A]); G
(3 ) [ = A - pf;
M+ &) = NiSHRes

Oyuna f,
JAHTH I
MYHoca(

o nap H (R", R™) ra Terumwi HCTaaras axc-
, % Ba [U—1icTagran Xaknknii conap, YyHKH oy
$ aaP M™ " ra termum Marpuuaiap y4yd §'P11H-“1,f-
o RY, R", R' qasonap Gepnarau 6yacun w1 [€H (R",
V) g€ (R™, R) 6¥acun. FOxopuia amugaarasinisick,

o = af ki B—R
Bd ¢ akcaapmtupuiunngr kY naiitMacn wynAai i:

-8
aKcaanTupuink, Oyuja Xap Kanjai ~€R, Aa

h®) = (i) (8.13)

TEHrANK Garkapuaas. Yuym Kaya kuanaras Geariiaurnapra
Kypa g-[ Eaypnan doiinasannianm. uan hr—g‘/E”H(R' R)
BKaHMK MeOboTaaiiv. Naknkatan, apab nap R ra Terhul-
I HXTHEpHT B Topaap, A pa ,(_nm'n("pHﬁ XaKHEHit conJiap
X0/a [ Ba g akcAANTHPMUIAPHUET, HHSHIII
IKanIAan Ketva- ket doiiiananie, ymeyra sra OyAIML:
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h(ia + ub) = glf(ha +pb) = g(f(@) + nf(b) =
- — — —- — -
= g(ufla) + gf®) = hg(f(@) + ng(f(b) = hhla) + phl)
6y 3ca TacAMKHH HCOOT/IAilil. 2
fBa g anNaWTHPHLIIADHUHT MaTpHUaJapd KyHilari
6Vacun:
1 12 oo Bim
21 gzz LB g‘.’m i
/1 gl’.’ O glm

fn flz"' m.
A/: [ /rze'--f»_;,, , Ag‘—"
f/ul fmZ duk i /mn
Ag,, MATPHUAHHHT  KYPHHHUINHH  TONaMH3. SuHr o’mum.
LIYHK Ka#al KUJIaMH3KH, AE, matpuua [ X n yJjdyamrd zir-'f.
yynkn g-f€H(R", R) ea, nevax, Oy MaTpHUAHHHT T2
€3naunin 6yuaaii: :

USSR

o ey b O
= Ny Nyy - -+ 11y,

Bl o o

A

22 ot s,
Xap Kaunait a={o;, o, ... , 0} yuyn fl@) = {or;y Clgreve
’ o {/itiua
.} BEKTOPHHHT KoMuoHeHTJapn ywoy QopayJa/iap Gyimmy

TONHIAIH:

o = fuoa+ frat e + fip%a
Oy = fta+ fots + - A [

(8.14)

! = J&f 415 ) o .
X = i1 7 [y %2 T+ ‘/mu “n

i
Cyurpa Xap kaunait b= {B,, f,, ..., B,} yuyn g(b) ek
TOPHUHT KOMIOHEHTAapH Kyitmaary opuyiasap Gyiinua Tonk:
I

ﬁ!’ > gllﬁl ) gl.:“: L Eim ﬁm' .
B, = gatby + gauBat-: - - + 25 B (8.15)
ﬁ; = g/l ﬁl '% [.’“ﬁz ’ el ‘ /»,lm r’m
IUy cababan ¢ = g(f((;).) BEKTOPHHHT Py, Yoy + « v '1,'/ KOMI10=
HeHTaapH ywoby Qopmynanap 6iiinua TommIaLH:
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?izgin(flﬂi + gty o= it +fln°‘u) ek
+’g,'m (fm]al T /r7139‘3 T e + f & ) =

mn”n ‘
I g“ fn +g,g fg] T e Sl gim fml)U'1 i
+(gil flz i fi: fq_ S iz glm fm‘l')a3 - (8.16)

ol (g,»l f)g =l & f.g; T, +givz fm3)a'5"+

-

5 (g,{ fm - 8 ﬁ_)n 15 s Eim fmll)an'

5}.}{33 =1, Ok A ol (8]6) (pop‘\yyn.’].'lapml KECKaya 6)'1-[.
At E3uUI MyMEH:

n m n =

=2 (X" G [y )al' vl i
= \i= :

Bynan A, vatpunamsr hy; sneventit yuyn ymby ¢op-
MyJaa Ypuuan skaun K{puuanu:
m

.18

hy= 3 8uly )

k=l

Oynna i —= T, [ (=l
Wyunai KHIAKG,

m a

N A )
. & fu 28 Fra - E\“l i Fin

1 k=1 i

A= | T B
i m m LE

Xientn DA TR L‘\-’-‘l L

k=1 =1 i@ =

= s ‘HH KVpca-
(8.15) Ba (8.16) (oparyranapuiur  ananisi m)v:éy :q)opu;la
TaluKy, ; Matpmia A, sa :1, MaTpHiaap/ai yiLoy fie
G¥iimua rysuaame: h snewmenr A, MaTpuuamanr i-catp
)  Tysmnamu: hyo o el eMeHTH BYJICHH.
Ouaanr - yerywunmnr kecnuran Koimaari napuiH  0JEG,
/ A, MatpHUanuur - caTpi  31eMEeHTap ynaiiT
: K &
A, marpuianmne j- YCTYHHHUHT MOC 3'16‘“6”1"121)””” J
/ I VA 1YHH Kafa KHAKL
PaMi3 pa natikanapun Kyuwamns. By epaa a5 ConU. A MaTs
MYyXunkuH, MATpHILA caTpHaari 3aeMeHTJIap s " IKePaK
i
PHIA yeTynmjarn saementap coHura | TEHr 533’,11 ra TeHr).
(Kapasiaérran xonna 6y conaapuiunr ”Kl(amﬁgagpllmau Kapatl
(8.10) dopmysara Bextopaap nykran A
(0. apHHu Ba
X mymiun. Yynonyn, arap A, marpuua carpiap cal
’ A KapaJca,
MaTpHia  yerynaapunn R™ nunr BeKTOpJIapH I:eg?l ﬂAp Mat-
Y Xoana h, snement /lg MaTPHUAHHHT [~ CATPHE /
DHUAHHHT j- yeTynnra ckaiap Kynaiirmac 0§71aA

=
ROR
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Hiankau aKCJAANTHPHULTAD  K{mafiTMaCHHHHT  MaTpHuad-
HU TYSHIUHHHT I0KOpHAa O0a€H KHJNHTaH ycy/au MaTpii
JapHH KVNaATHPHIIHK aHHKJALIr2 acoC KHJIMO OMHHAMH. Yy

T A by Digienet

: In
e i Nt e boy bgy BSOS
an % o Gy _bml b ool

Marpuiaiap Gepuiran GyJcuu, OGyJapeHuur yJuamaapn Moo
pasuuina [ ). m Ba m X n G6yacun (A MaTpHUaHHHT YCTyi:
Jlapi CoHH B MaTpHIaHMHr caTpJapd  CoHHra Teur OyJmui
Myxmuanp). ¥ yoada A mampuyanune B mampuyaea K-
nagmmace ped Yauamu [ < m ra rteur Gfyaran wysgai C
MatpHiiara aHTHIauKH, OYHHHT ¢, S/eMeHTIapH

ij

b= aybyli=1,2, ..., =12 ...,10 @)
k=1

(opmysnanap G¥iinua TonmIany. 3
Bus kyimna A marpuuanunr B matpuiara Kynadrsachi
A-B éxu AB xypunmmga ésavus.

Mucoanap. 1. A Ba B marpuuanapuiinr K ynafiTsacHui TOMHER,

Gynpa:
g 120 0 01
A=[O 21}, B:-f[:_' 131
0—10 4 075%

Matpuuanapi kynaiteupim Komgackra Giioair yimGyra ora 6 a3
1.042-240-4 1-042.140.0 1-142.340-5]
= 8415 |=

A-B 0:04+2.241.4 0.042.1+1-0 0-1

3:0—1-240-4 3.0—1-14+0-0 5-1—]-340:5

i 7
= g0 11 1.
=% —1 0
—

2. [: R~ RY akcaautupnu R* dazonmnr r {1, 0}, ea={0, 1}
Gasuenin voc paniga uy — {1, —1, 0,2) va w,= {0, 1, —2, 3} sex-
Topaapra, g: R, [¢2 ageaanuTHpHi sca R dazoniur 1’, = {1, 0,700

ey ={0, 1,0, 0} Zg=(0, 0, 1, 0); s = {0, 0, 0, 1) Gazncimn soc

i 1 =
pasiuga vy = (2, —1, (), u: 2 {1, [, 1}, vs={0, 0, 5}; v,={—2,—153}
BeKTOpaapra §rkasynun UHBHKAH akcaanTupuit OYacui. f, g pa gof:R¥ —+ RY
HHEHIAH - akenanTHpuwaapra moc keaysun Ay A, A, maTpuuanapun

gy g ksl
JHUHT YCTYHABDH Uy, Hy

TonHur kepak. 8.1- Teopemara acocan Ay matpu

. > oy
BEKTOPAApAAH, A, mMaTpHUanHHT yeTymmapn sca Uy, Uy, Us, Ug BEKTOpAaU
HOOPAT 9KauH KeJIHG uHiap, [ynuar yuyn
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9 0435 8
HHXOAT,
10
2 1 0 —2 Sl
Ago = 4,0 4, :[_1 10 SIS ={—4 —2}
' 04135 4g SibE Sl

Wynnaii kuan6, R" -~ R™ unaakan akcjanTHpHILAAp TYI-
JaMu Gnian TYFpu  Oypyakan M™"  matpuuajap  TYnaaMH
opaciia GHEKTHB MOCJNK ypHATHAAAH, OyHAAll aKCIAHTHPILI-
Jap Py lCcHra, CoH 6iiaH aKCJIaHTHPHILIHHHT Kynait™a-
CHra Ba aKc/iaHTHPHUIIAPHH KYnaitTipuiura Matpiuanap yeri-
Aa wymjaii. amannapun  (varpHyasap ifiHPHHANCH, COHHH
MaTpuuara xkynafiTupuw Ba MaTpHiaJapiu KynaiiTHpHLIHH)
Ganapii Moc xemami. By sca wnaKaH  AKCAAHTHPHLLAAD
YUYH Kypeariiiiran amasaapeisr Xoccaslaps TYEpHANIH aHHK:
NdHran 0\ a, y XoJaaa 6)’ XoccaJap Manl”la.’laP ycriaa
GaXsapuyiajiran aviasuap yuyn Xasm Ypusi SKaHUHIL TaC-
AHKJIAW ivionnEi Gepaju Ba aKCHHYA. r

Mucoa_cudariaa  marpunazap yuyH KynaiTHpHIIHNID
accounaTBANrHEN neGoraaiimua. Uynonun, arap A"lux i
Matpuua, 73— m 3 n matpuua, C 3can X p MaTpild gydca,
EAf}} C Ba A (BC) xynaiitvanap annaanran Gyaam, Oyaap

X p yauc MaTpHIaIapAup.

Matpunuanapnn KYNaiiTHPHIIHEHT acCOLHATHB/HK KOHYHH -

Wwynian nGopatku, Gynaa

B (8.21)
TeHrAK Ypunan G- kepax. 8.1-Teopemara Kypa
/(\” (Rp, R”), gEH(R", Rm), hE(R"’ R[)

aKCaanTHpIIIAp MapkyA GYanG, Gynaa Cmarphla i alI(C-’lig-
THPHILINGIT, B MaTpHua g akcJauHTHPHWHHHT, A QCZ ; aaH_
JAHTUPHIIIINT MaTPHUACH 3KaHH Keand unKalil. KcﬁraH
THpuaapuinr - (hg)f Ba h(gf) xynaiiTvanapi aIHlISJlE’I )
6yamG, yaap H(R", R') ra termman skanuii GCOHTHIA KY=
pHw Mymiiin. Arap Gi3

(h)f = h(gh
A 3 na Hc-
TEHTJIMKIINT TYFpIUaNring - Kypearcak, (8.21) daopl\lya’:ldakc_
Goraanran Giyaan. Avmo Gy oxi ri TeRTAER "Cmm, THMIT
JAHTHPHINIAPHHT K ..xi’m!pllll'mnin accolHathe K {OHYHI
xycycnii Xoamp.
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44-§. Yusugan onepaTop TYUIYHYACH

UH3HKIH aKCJAHTHPHILIADHHHT TaTOUKJApH yYyH R §
30HH V3HHH V3Hra akCIaHTHDHULIAD zKyJa MyXHM dXaMii
sraaup. By Xoaza R — R" uM3HKJIT aKc/IaHTHPHLLIAPHH 0%
Ja onepamop jeiintagyu. DBoukaua aiitranna, R" wuuur X

S et ) o n
6up ¥ (¥ER') BexTOpH GHpOp Komjia Gyiinua mry R HHHE O
- = n 2]
Y (yER ) BexTopura Gup KHIMAaTJH  aKCJAHCHH. Mana 1w
Kouja adarefpafia ojaria onepamop Exu  aasaumipl
Jieitnaan Ba y @, P xapduapu Guian upojataHal. By
R
X HHHT § ra aKCJaHHIUH

— —

Yy = ¢(x) éxu 7_;: q“;

1
2e6 Geariianamn. By Xommn 6us «p onepamopuu R fP‘B‘
sexmopaapuea mamdur  Imusadu  («iyaranusadur) e
Macanay, apaqutik reoMetpHsia MyXuM  poJb  YHHORY
¢:R*—> R® unsngan aKcaaHTHpHULIAp KapaJalu. Ar_a'PQ

= ey ’

onepatopui R" ra Kjy/iaw npoueccujga XER BEKTOP yer

—_ — —_ ==
BeKTOpra axeJauca, AbHH y = ¢ (x) Gysica, y HU X HHHL /M
ot —¢ g

6upu (o6pasn), x Hu 3ca y HUHT npoolipasu Jed aTanMi.

8l-tawvpud. @:R*—R" onepamop Kydudas ULk
akcuomaea 6ifticynca, yu “U3LUKAL ONepPamop Oediuradu:

(8.22

—

= = P S

1) Vxu X%€R = glx, -+ x,) = () -+ 9(x2)
(onepamoprune addumusaur xoccacu )i

s S - e 0

2) YAEP, YxER = q(hx) = hop(x) (8.22)
(onepamopnune Oup scuncauank xoccactl)

O cumpos Guaan GearuianyByn Ba K" (paszoRnAr  Xamd
SJeMenTaIapuun wy K" dasonunr nosn saemMenTHra  AKCa:
THPYBuK oneparop kyimjaarn wowaa Gyiinua I§/IanHIaAH:

Oy = (.
Xap Giip ¢ 01epaTop yuyn yura Kapava-gapum  Gyaran
Oﬂe}')aTOpHM KyHHjaruya GeJruaanain:
—p = [ ])([‘,

'IOKOPH,'wrn Mynocabataapaan Kyiijary TacjAngHur TyE-
PIVIHCHTA giony Xocua wu/mu Kuitin syac,
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Bapua ¢ R" — R" wusugau onepamopaap minaanu -
u n o
surau pagonu mawkua Kuradu éa yatw H(R', R') kypumui-
Ja Genriiana .
o ul 0’

1°. Yusukan oneparopnap tynaamu H(R", R') wunr xoc-

canapu. a) H(R", R") tynaampa GupaiKk OmepaTopHi aHMK-
— - .

Aainvms. Kyitngarn Ex = x xonpa 6yiiua  KYJIaHyBuH 4if-

UK/ onepatopun Gupauk onepamop Ae6 artaimis, 6y epAa

e n n

AR, R).

0) ¢, YEH(R", R") Gepuaran 6yncnu._)tp Ba Y omeparop-
18p Kynadmatact e xyimgara (o) (¥) = §P°(‘|’(x)) Kg"ﬂya
Gyiiiua TatOHK STHJIAJAHTAH (o omepaTopra aHTHAamH. o MY
M XO/1a (o) 5+ 1pop TEHCHBINK YPHHIIM.

Bus toxopua marpunanap nasapusici H3HKAM onepa?&p
Y4YH acocuii anmapar 6yauG Xusvar KuiagH JeraH i =
Hiankan oneparopumnr Kyifijary xoccanapi XaM Jespi
MaTpHLaapHHHT XOCCAJAPHHIHT Y3HIP.

. B) Arap ¢, <€H(R", R") 6yacd, Kyimaars MyHocabariap
VpHHMI:

L A(@op) = (hg)enp,

2. (o + P)ew = oy - Yow,

3. o 4 ®) = Qe -+ pew,

4. (perp)o = Po(1Pow).

Lo bpHpH-

Bupnnun renrank oneparopaapHi KynaiTHpHII a:: Ic)o?l)na
Aan KequG wnkamn Mkkunan Tenrank 3ca KyAHX
XHcoGapra kipa Ypunau:

oy

[(¢p 4 P) o] (h\») = (¢ + 117):((,)‘(‘\-_)») = (ps((c)(.\;)) A \_P:(u)(,\,)) =
= (o) (¥) + (p-o) () = (o0 + Pe0) (¥)-

-

Yuiun xocca Xam mynra Yxmam He6or KiHHai. napHH
4-Xoccanunr  TYFpHANTH 3ca  UH3HKIH onepanggawna
K¥naiitipiiiga yaapun KerMa-ker Tatou KU/ HAT
KeJn6 uika . 2
4) xoccara acocan H(R", R")(¢asora Teruium qecl(f)m;ﬁoga
"narn onepatopaap Kynaiirmacui, swHi QP u Kyinzarn
Xyeyenii Xoasa @ onepatopuiur - Aapanacui KY i
0" = Qeqege ... o dopayaa Epramiia aHHKAAHALH: Y
na " e g™ hopmyata TYFpIINCH MABAYM: p
Oumn H(R", R") dasoga ¢ oneparopra TeCKapk Y
ONepaTop TyUyHyacHin KHPHTAIlIIIK.

JraH
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e

8.2-tanpud. Aeap ¢, VEH (R", R") onepamopapy
Qo = Pop = E
MYHOcabam  fpuray  Oyaca, y x040a P onepamophl §
meckapu onepamop Oetiu. 100 6a o™t Kkypunumda Oes
Haou.
= n = — —_ 2

By tatpupaan x€R = ¢~'oq (x) = x TeHrHK Vi
GYmumman kypearumu Kufmn  svac.  [yngail Kpab,
=i — i
¢ -q(x) =0 6yaca, x = 0, sabuHH omepaTop yuyi TeCH
oneparop MaBKkyaA 6y.ca, rr(.x) = 0. maprian x 0 ke
YHKAIH.

2°, Uyaygay Maxcycmac onepatop. 8.3- abphd. A
¢:R'—R" quguKAL onepamoprune A smampuyact Maxcy!
sMampuya 6jica, 0y wusuKL o;zepamu// ,ua).cyc.uuc onepar
detturadu.
_ 8.2-reopema. Xap gandail wusuKau .waxcyc.uacq):R =
onepamop GUEKMUB aKCAGHITLPULLOLD.

He6ot. @:R"— R" unsuxan maxcycmac oneparop 0
CiiH Ba

[Fay @ - .. a,

TR Ayy yy + o« Ay, (82
0 e o0 e e
Ay Qyp o v - Dn

YHUHT MaTpuuacu GyJICHH.

% 4
'
- Xy n o x2
¢ oneparop x = ER  BekTOpHH Pt = ER‘
/
X
~ xn_J :
BekTopra yriasajgm, Gyupa:
Y =apX +apX, + ... ag, Xy,
Xy = Gy ky o GypXy A - oo F Ay, Xy 8.2
’. TR s, s 0 8 o o o & :
Y=gy ta, X, ... +a,%,
O unBIKIN maxcyemac onepatop Giarany yuyn det A4

i Kl)xlmvp Teopemacura  Giioan  oJjuimjan - Ge prmrnu X
it

ap XeR’" BeKTOp yuyn 1iaa  npooGpas ¢ '(x') arom

XER" Bexkropian. uGopar Gysami. Dy sca ¢ oneparop Guek:
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THB aKC/IaHTHDHUI SKaHMHM Guaxupamu. [y 6Guian Teopema
Hcboraana .

8.3-Teopewna. Yusukau maxcyesmac ¢ onepamopea mec-
kapu ¢~ R"— R" onepamop xam wusukau Maxcyciac one-
pamop 6jaadu, mampuyact sca ywdy KJpurtuds 6yaadu;

Ay Ay dus

AT A—AA—
Ay Ay 2
A= e ; (8.25)

i b

AWEN A

bynda A = det Ay A SoaEi QemepAMUHAHMHUHE @y, 3Ae-
MEHIMUAUNE an2el pats MiadUpysuCH. Sl

HcGot. 9ur ommm Kyigarn  mynocaGaraap §pHuad
SKAHHHN Kail7 Ku1aMus;

.
¢ lop = QoL = IR""

By mynocaGaruunr ypunam 6famun Gizra Mannua.:)a[z

Hasapuacunan mabaym. duun  (8.23) Matpuia ¢ onepatop-

n :

Jucnn. ¥ xompa ¢:R"— R" onepatop ¥

BekTOpii X' = ((x) BekTopra yTkasaay, Oynia ¥ D:?“'Aa
Y¥3apo (8.24) dopmyaanap opkaaun GorJaHra. lJJapTl‘a’ yp
det A_ 5 0 G¥arani yuyn Kpawep Teopemacira Gioai:

HHHD MaTpuuaci

Ay 4y .._A"_
Xy = T‘ ,\:—:7' "'An'——A’

Oynda A - detd , JA (k= 52 5 sn)sacd A perepmi-

HANTAal  k-yerymimn  x' BekTop  KOMIOHEHT/apH YCTYHH
Gnan asvauimipimiian xoona 6y, Snan Ay, By, <o o By
ACTEDNIHIANTIAPHI MOC pABHIIAA GHPHHUH, HKKHHIH, -«
f-yeryn Gyitnya &inG, Tonamus:

Xy ﬁ‘l\'["hl'\'; & /]:l'\.; A A"l x;]’
b Apnh U (g.96)

N

- - (At 4 A

1 ' ’ ¢
Xy R l"’llw.'\'l'l‘ /12,,\‘3 i oy A””x"ly
/

* I n = alinuii akcaqumupusa peiinaagt.
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Oynzia A,k JetepyuBantT A = detA, NeTePMHHANT d; 5.
MeHTUHHHT ajreGpanx T{1anpyBuncH. (8.26) ¢opiy.aanps
¢! onepatop R” mu R” ra yTkasyBuu uYN3HKIH ONepar
3KanH Keqnb uuKaam Ba YHHHT MaTpHIACH (8.25) pati i
par 3kanu KypunuO TypnOIM.

IOkopuary MyJoxasanapra acocaH KyHuzard TeHrai
Xocun Kunamus: A A — = A A= E, E—OHDJHEK Y2
puua. Suau ywoy

det A ,-det A, _, = det E =1
Mynocabatra kypa A, _, mMaTpHua Maxcyciac marpia 6
najH, my cababau Aq._, oneparop uM3HKJM MaxcycMac or
patop 6yaann.

Busra maxcyemac marpunara teckapu matpuna Xap A
MaBZKyZl Ba ArOHA 3KAHJUCH MabJYM.

Hemax, 8.3- meopesadan wusurau maxcycsac ¢:R"
onepamopea meckapu onepamop ¢~ nune  A,—, Mampul
§ onepamoprune  mampuyacuea meckapu 04a2an A;' A
puta Guaan Gup xua Giauun geaut duadu, ABHU

A4,-.= A7
3", Yisugan oneparopaaphy Gepusran Gasucia npogan
R" Gazo P waiizon* yeTHAary n YA4oBHM yH3MKJIH (paso oy
cuit. Bus R" jarn wysuigan  onepartopnu  Gepuorai  0a3io
uhonanam yuyn kyimaaru Teopevasapjan  (hoiiganaHamis.
8.4-Teopena. ¢, T ,en’ gercmopaap  CUCMEN

-

Tl Sl e
R" Oaeu wxmuipui Gawe, g, g, ..., g, swa R* 060
(’5’””3‘7’* vekmopaap cucmesacu Giacun. Y xoa0a UYHO
umina ea daxam Gumma ¢ : R" — R" onepamop Masyoyok

= s — =4 e
(P(e,) =gy (‘,,(g‘) E0s: . s (“;3”) = g" (8.2!
6yaradu.
PICGOT Aﬁ]—a" e N pymea
s . WK, x pextop K" nu#r HXTHEPHH BEKTC
pu Gyuicni. Y xonng g i

o - — >
i ' (
Y=ottt oge, .. oe,, (8.2
* Ar P v - » \
i A"‘_[{f TYaavaan oannran uxTHépnii e a pa b(b+= 0) anexel
y,“?, Wy Tynaamra Termian srona pa by TeHraMIKHE KanoaTAAHTIp
AMEAI @ saeMenT MawKyn Gfaca, y xoapa P 1inasm saddon jeinaspu,
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.

- - ->
DYHRA 0Ly, Olgyiv o v s @, COHJTAp ey, €y, ..., €, 0asHc OuIan

Oup KNAT/IH aHHKJIaHALH.

(8.29) nu 9bTHOOPra 0JcaK,

-— — — -

(%) = a8 + oyt .. - T8, (8.30)
A6 ommm nynxmi. By gopmyaa fiR'—-R" akcranTHpimi
1i1a aiKaaiizn. By opuysanapian | akcaanTupum R° Aa
HH3URIH onepaTop IKaHH Xam KYpHHAMH.

Suan [ onepatop R" parn yn3HK.IH onepatop 631G, yw6y

= — — —_ —
fe)) = gy, fles) = gay - - s f&) = (&31)
TCHPMMK I KanoaTaauTipeHy. Y Xonija Xap KaHjai
n
— —
M Z“i &
i=1
BEKTOp Yuvi « Ba [ omepaTopJapHHHr UHMKAWINTIIAH DA

(8.30), (8.31) waptaapaan Qofitanannd, ywOyHH NCCHT Kl
Janis:

—
n

— L = & — =
f(\) = ;:lalgi — i};l{z[ (r(gi) = q‘(\)

Ulynaair 1 1n6, f Ba ¢ orniepatopaap Gu_ XiL1 3KaH. 1y Gu-
Jal Teopema TV.1a neGor GV
& ) SAUA —_
8.5-Teopena. R da uxmuipui ey, €y -+ o
madunaanean Gijacun, y xo0a0a xap 6up
¢:R"—>R"

‘st onepamopea A mampuya 6up Kutiuamatt #0c Kead-

6asuc

du, Gy sampuya () 4UBUKAW ONCPAIMOPHUNHS €y Coy v Cy

Oasucduen mampuyacu 6jjaadu. Aeap
Ay App v Ay
Qg Gyy « ¢+ Gy

Ay gy i Qun

e — e

o n e
6a x = a,ey 4 .0, +. .. +o e, 6exmop R’ ea mezdtiatt Uz

—

: - i e +
muiputi eckmop Gjaus, x = q¢x) = o, € 40,8, EED

+a, e, cexmop sca ynune oGpasu 6yaa, Y x0a0a
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¢
O = 010y + Qyo0p 4. . + a0,
;
Oy = Ug104 + ooy +  « - + Ay 0, (84

A 1 I
Oy = @01 + Qo0 + -« o+ Q0.

—_ - -

(8.32) dopmysanap ¢ ONEPATOPHHHT €5, €5, .+ , €, 083

Jlarn maceup Jefinnaji.
Arcunna  xap Oup A= [a,] nampuyaea MmadunAG:

by = n n : ¢
ey, 8y, . . ., €, 6asucda ¢: R — R uusugau  onepatiop Ui
Kutismaman soc reaadu, Gy -onepainop mwnzopnapﬁunzaxozmo
aaaap Ouirarn Gepuaadd, Oy
Hewmaapi opraat (8.36) ¢opiuyrardl Gepladdeatl
da A mampuga @ HUSUKAL ONCPAIMOPHUHE €15 €py «+ ek
Gaaucdazu mampugace. Huxosm A sampuyanine 2eoMen
Masmynu Gywdad: A mampuyanuxe YemyHaapl ¢ey), Gle
= s et &
s o« Gle,) eexmopaaprutiz ey, €55 - - 5 €y Gasucdael K0
NOHeHmaapudup.

Hc6or. ¢: R"— R" ungug/ oneparop 6yﬂcxm.§y ol
patop (8.4) reopemara Gunoan ley), ©(es), - - - Ple,) B
Topaap Guaan Gup Kuiivatan aunuKianalii, Oy BeKTOp/ 1P
b o — 7
€1, €y, -+ . €, Gazuc Gyiinua Eimmasapn  Gijian Gepuul K
Jaif:

= = =
Gley) = aney + @y + . - - Ay 8y,

—_ et o - e o
e = arsts + asses -+ - - - 000

2 B¢ - >

gley=a.e +a,e,+...4a,ct,

n

Sirash oy -
A= ‘\,_]Id,e, BekTop R" ra termiwm uxtuépuii pexTop, ¥=

=

- n e

= (x)= ¥ /e, sca yuunr obpasu Gyscuu. Y Xoija
i=1

o n — n o
i :‘f(‘\_“ %ey) ) = M ame,) = (a2 + a7y +
I=1 =1 ;

-
{

g
g o e o+ (@0 - agu0 - - - - o 4,0, )00

n

: 4 Bt
e @0y a0 .. . a0 e,
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Bynnae

’
Oy = a0y + Qg% + o o a0,
Oy = Up100y + Qgolly . o « + 8y 00,
G, = 0,00+ a0+ ... ta 0.

ByHIan KYpHEADIKE. Very = <o [ ;
YPHHALMKH, yeTyuJapH ¢(e,), ¢le.), - - ., Ple,) Bek-
TOPIaPHIIT KoMMonenTAapian HGopar Gyaran A marpiia
P MUK onepatopuiur  Marphuacuup. A MaTpHUARMHE
I By, ;
T)3x£.[1]”mm-§ K¥pa y M" ra termmuan sxamn KeanG unkaui.
fang, YHAaH KuauiG, TeopeManuur GupHuHYH KHCMU HCOOTAAH-
JaH L. 1
nccTEOmeunnm' HKKMHYIT KHCMH, SIbHH TeCKapH TacAHKHHHT
OTH BEKTOPJIaPHIHT KOMIOHeHTTapH OpKaJ :

¢: R" >R"

‘:I’l%mﬁnu onepatopun Gepypun (opmyJaapian Gesociia Ke-
S JMKaxu, Oy oneparop yuyn A Matpuia ¢ OrneparopHiHT

0 8, oL e Gasucnarn warpimacn Gyaamu. iy Ginan

Te0peMa T¥a 1icGor 6y,

311}{31'16 O,T,e 91) eMa. ¢, p aap R" 2a meeuuiatt u,\'muij'puu; -
onepamop.aap, h sca P satidonza meeuuiat Uxmueputt

ilc;z’t)u?y'u‘”“{‘ Y x0ada Kyliudaeu gopmyiarap GpuHAl OY-

M BN inE 8.33
Apry =4+ 45 4=y B
2 n (=
;4 éap, 6yndar maukapu, ;R — R il 0nepamop Max
AIJC.\lu(‘ “”“'/’4”"1”/’!—’f"/.i(‘n,!/ .\_‘0/1(711 /4([ Maxcyemac Malﬁ/{)lll(a ca
= / I ;% -~
fo1 = A=Y 6yaaou, bynda A, Au" Aqw' A‘P B
2 ;
3 12“ meaui i magunaanean Gasucdazu §, P My @+
¢~ onepamopaaprune Mampuyaaapu Geaenaanean.
MceGor. (8.33) qopmyaanapumir keanpnG diKapimiii
HHSHKMI axcaanTipiin Ba Matpuuaiap Y4yH (8:30) (haphiY
Janapiay  HUITHPOK  9TyBUN - onepalsiapHHEr LA
yeyanapuaan Gesocira KeauG yikajul. TeopeMaHiir ”KK”;“
UM KHCMHTHT 1eGoTH 44- § punr 27~ nyHKTHAATH e
Teopemannur ncGorTnra Vxman,

4°. Ynaukam oneparopnunr Typan Gasucaapaari maTpHitanapi
opacujary Goranannil. !
P wNsHKML onepatop R” mi §a-yaura  akcAaHTHPHILIH Hﬁ(bg:
Aanaiur. Jlevax, Gy oueparop GagncHunr ransannwmra 00
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g svac. Ilynra kapamail, VYHHHT TaCBHPHHHHT MATpilla
5ca GasHCHMHT TaHJaaHumra GorsuK. Dynjaa KyHuaard i
peva YpHHIA.

8.7-teopema. ¢:R"— R" wusurau_ onepamopip:

R" da uxxuma uxmuépui ey, €, . . ., €,Ba Gu Lol
— — -

Gagueaap Gepunear Gijacur. @ OneparmopHUNE €y, €y o
Oasucdaeu mampuyacun A Guaar, g1, Gas « + -1 &n o
- = i

Jaeu  Mampuyacuny sca B Guaan 64 €1, Ca it

Gasticdan é;, g;, i g: basucea  ymuul ,11a/71pt{t{afﬂﬂﬂf
Ouaan Geneusaiinusz. ¥ xor0a yuiby AtyHocabam puHal ]
aadu;

B=C"AC. (83

WcGor. Arap C matpuna Tia ésysia ywoy

G Cug s I

| LR Con (8.34
[nl CnQ P Cnny
gy %0 al
Kypuunimra sra G6ysica, y Xo11a €y, €5, - -+ 1 €, 6a3uci

& Lav - .., g, Gagucra yrum  op:
PHHmira sra Gyaaui

asiapH Kyitjard Ky

= g - =)
gi=tney+cue, 4 ... +4c,e,
— - -~ -
a2 e | 12 i i o
82= Cigfy - Cosly + - o« (60 (8.35)
- = =g
= ! | | ’
By =06+ Confa T+ + - 1 Cyy (”'l

% - . ph n
3% nynxraarn Teopemaaapra kypa C marpuua ¢ iR —tR
UHBHIGIT MaXcyemac onepatopiy GHp  KHITNaT/IH alHRJaiil,
Oy onepatop ymGy ftenrankjapiy Kanoatraantupajur:

ple) = @i Gles) = (g, - - -, V(e = Ly

Oynna C matpuua ¢ unnr e, e
PHHHHI MATpHILACH,

e Oasucjary Tacpi:
"

2y v v ooy
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Arap A Ba B marpunanap Tjva ésyga ywey

A G ... q by by o v bln
A= Q1 Gy ... 0, B byy by o v e by
. . b i
x 5
AR DRI ol

KYpHHHIINA 3ra 6 ' épuit k= n
L Vaca, y xonma uxrmépuii k=12, .. .,
— : — — n —
Ple,) = L a6, o(g)=0b,8
i= i=1

Ifnrmmiap ypunan Gyaamu. Bapua i=1, 2, ..., n Japaa
€ = @(e,) 6Yaraun yayn ymGyra sra Gjuiamus:

R , Y
i S, < |
Plople,)] = X 0,9()-
i=l1
q X J o p—
f( Maxcyemac onepatop Gyarami yayw @ Oneparop Mas-
KYA, WYHHHT yuyn oXmupri TeHIVIMKHHMHI HKKajla KHCMira

( = o o
P oneparopun kyuiaiivms:

Q5" [ (?)] =.,)l‘ brers
0 k ik
i=1 ey =5
Hevax, B MaTpuua* @y 'yp(g) omepaTopHUHT €1, €or -+ - ¢ én
Gasucary TACBHPHHIAD MaTPHLIACHANP. - -

Hkkimaun ToMoHzan, @7 "(q) onepaTopHIHT my ey €
* + - €, 0a3nc/ari TacBHpHUMHT MaTPHLLACH C-1(A-C) nan uGo-
PAT (3"- nynktra Kapanr). 3- nyHKTAQrH TTHIIH TEOPENATE
! jynurc MarpHuac

Xap  Onp  Gasucjga oneparop TacBHPHH
Onaan

K{pa
' &
Gup KHIMATI agnKaaHrany y4yH B=C"AC. gy
Teopema neGor GV,
\, > — -
_oMucoanap. 1. R na ey, €ay « » o
> - -— -— —_— — - e = 3
le,)= ¢y_Juapraa

= ey ey, Ple,) = ey + e, Plesy =23+ €

aTnamT 2 2 1= €3, PlEy. €3 T €40

aTAanTHpyBn g :RI= RY Gnangan onepatop Gepiaran GYACHH:
>

=
T, Gaanc Taitmianrag  Ba ge))=
pllll Iﬂillll)-
Yoy

41 = qlex) — 9(ea), g2 = glez) — G(ca),
0 = 0o +qle,  qi=0le)

et : 5 2 y Gac-
BeKTopaap Gasne Tawkia KHnimn Ilcuo‘r.'lﬂ()u iy mlepdTO])I"”";u':?‘m);:"
SHCAATI MatpHACH @am TanaG smiaranOyacni. Macaa ;

o~ - — o 8 Lo o o ]
yuwyra sravma: qy= q(ey) — q(eg) = & +0-ea— s+ e

—r

>

—— — — =) i
Gy = (&) — Qleg) = R ol 9»‘;1' ——:jh
Gy = ‘I("l‘ + qle) =ey Hee 4 € g

e, 4OV, 4 Orerer 0 b

w

q ley)
18 T. LI, LWoauen : 5!



i e —_ = =
Ilevax, ey, e, €3, e, Gasncgan gy,

92, 93, 95 BeKTOpAapra i
Matpilach C ywGy KypHEHWIra 3ra:
10—1 0]
ORI 0 )
el 1
1020 "0
YHURD neTep\HHaRTHAN XHCOG/AMMI3:
10—1"0
Y 0 —l O
B Ol o —1| _|! =2 A0
G e B s =l
IE0ES08.20

e i e n
Lly caGa6au gy, g, Gy, gs BexTopaap R xa Ga3nc TawkHa KHaagH
Macana wapraapupan ywGyaapra sravus:

[ R S - —
Pley) =€y + e, + 0-¢5+ 0-¢4,
— —_ = - —
Pleg) =0-e; + ey 4~ 5+ 0-¢y,
o -
Gleg) = 0-e, +0-

— — — —r -
pleg) =e;+ 0.e,-- 0.5 4 0-¢4.

- - = v
e, + e3¢y,

o aiag — =
By}lapl"a acocaH P onepaTopmmr MmatpHuacu g€, €,

—_ - A
eg, eq GasHcra
HHCOaTal ywGy KypHHHIra sra: Z

Termumn (opwynanapra kypa (Teckapn Matpiua

yuyn) C=1 HH XaM XH-
€066 K ammua; 3

[EoE0S 0 !
1 I
b
Ere oy
e l"-—l 0 g —
L 20
B0 7 !
Byu
i Oi==1%0
0 0 —’— 0
2
B=C-14C= W3
; 4 2
0 0 l 0
2
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- = -
2. R? na ey, e,, e; Gasuc Ba yu6y
e — — — — — T - -
0(e) = e; + hey, le,) = e, + Aey, @e;) = e;+Ae;, A>0
TEHMVIHKIADHE KaHoaTJaHTHPYBuUH ¢! R®—~R® uusuk/im ore-
Ppatop Gepusran Gysicun. Yoy

— - - — —
0= ey, = (er), G5= G(es)
BEKTOpNIAp Gasiie Tawkua Kuanumey ueGoriad, @ oneparop-
HHHT 11y Gasiepary MaTpHUACHHH 63H TaJa0 STharay 634
Cii. Macajia waprura xypa

@(e) = & + A&, + 0-en
(ex) = 0-2; e, + e,

b — - -
¢(ey) = Aey + 0-e, + &5
v, — = = - — — 5
6Yarany yuyn e, e, e, Gasicaan (e, 9(es)s (¢,) BeKTOp
7apra yTuin Martpunaci ywGy KypHHHWra ara 6yaamu:

120
c=|014l
A0 1
Cynrpa
120
detC =0 1 :Il kl_;" ,01’=1+x3¢o, A>0
“l2o1| 10 Al

— = =

Gyarann YUYH §y, Gs, g, BeKTOpJap GasiC TAWKIT KHIAML,
c.i-.m-;;;: y C matpHuanynr ysu @ onepaTopHuur__c"., _e. fg
Gasiciary vatpuiacuaup. Wy caGadan ¢ HUHT Gy, 9 G5
Gasie nari MaTtpuiaci ymly KypHuHHLIra sra:

120
B=C1A.Cc=C=|01A}
A0l
i HH3UKaH 01epaTopHIHr XOC BEKTOPIApH B XOC COHNAPH.

< P A a: TYLLYH-

Kenrycipa Kepak GVvaaurad HHBapHaHT KHCM hazoci TyLLY
YaCHHH KHPHTANJINK.
n o Yu3uKAU

84-tanpud. ¢ akcaanmupuut R q').uodaeu. K
= ; P <R™ Kucs ¢a-

onepamop Ggacun. Aeap q(P) = P 6gaca, © =

80 uneaptianm Kucas ¢azo detduaradu.

b A= satiHr Yanga V
* Arap M tinaavinur Gapua smeventaapi m]p\;’a:g:?:"\tl|i\|ur e
HILHE XAy saemertaaps 6yaca, y Xoaga M rynaav iV Ty

M aefinaazn, sa M S N kan -~ Gearnaanaii,
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— —_
85-tavpud. @x)=Ax syrocabamuu KaHoQIMAGHII-
— —
pyetu x==0 eexmop onepamopHuHe Xxoc GeKMopU, MOC h (GH
Jra X0C Kutimamu KU © YUBUKAL 0NeparnopHUn2 Xapakmepic:
muK coHl deluaadu. h
— s
Ulynnaii kG, arap x xoc BekTOop OyJica, y XoJid Ax
KYPHHIIIATH BeKTOpaap GHp VJIYOB/II  HHBAPHAHT KHCM (a-
30 XOCIUI KHJaji.
8.3-teopena. ¢ onepamop R" daeu wusuxau onepu
=
mop ea 1, COH onepamopruHe xoc Kutmamd, X
Ly COHea moc  keagduean — xoc ecxmopu oyacun. Oy
€, -, e, R da wuxmuépui Gasuc, A=|a,] (i,j=1)
Mampuya sca @ onepamoprure uly Oasucdaew  Mampuac
Ogacun. ¥ xoada b, con yuby
G —hAvap, .. . oa,, |

(o Gyy—h o .. Oy, =0 (8-36)
@y Gy ol

meneaamarune uadusu 6ijaadit,
- - e ooy
... o (8.37)

—_— — S
*0C GeKMOPHUKE KOMNOHCHMAGPY 90 €1, Cyy - + « , €, OQIUC:
da Oup scuneau

(a“—).)f/.] +alz7-2 + LS e am“n = 0,]
A0 + (Ayy — R)oty + o o . _‘l.aznr/_” =0,

(8,38)

a,% i a, O, e ((’,,,, —}~)7,, =0 I
cucmestanune ewusaapu Gijaadu.

He (i) ¢

IfGOI. §(x) pexropuunr Py, P, . . . , [}, KOMIOHEHT-

lapHiey;ieg iy Z’; Gasucja ywly Kypuumiura sra:
Br=ajo; +apa, + ...+ a0
By = aya1 +ay0, + . . . 0, '
i ﬁ,, =0 +a,0 4. .. 4-a,0, [
¥ BEKTOp ¢ omeparopuuur A, Xoc KuiiMathra Moc Xoc
BeKTopn GyJarann yuyn ymGyra sramus:
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10y + Qa0 + ot ay 0, = Aoy,

G101 - Aally + o o o By 0, = Nl

QO+ Qoty + oo Fa, 0, = hott,
& (an — Aoy +apty + . . o+ a2, =0,
10 + (@ag — Ag)ots 4. . . +a, 2, =0, (8.39)

Q0+ @50 + . . . (@, — Koo, =0

PO HI
Yoy x = Xae, nomvac sexrop (8.39) cucremain
=1

onra
EuIMI GY/Inmn yuyn Gy CcHCTeMAHHHT A@TepMHHAHTH H
TeHr Oy kepak.

i
Mevax, 2, (8.36) remraavamuur nimusn Gyaamu. X=
n

S : OPHHHE  KOMIIO-
=Ya, €, BEKTOp (0ty,0ty, . . . ,c,) XOC BEKTOP

i=1 HIHTC  eulMH, Teo-
HEHTIIapH sca (8.89) Gup sKHHCH CHCTEMAH)
PemMa ucboraan ny.

: MHHAHTHI

Arap (8.36) nnur van KHCMIZa Typran é}ﬁ?ﬁep“"amma-
Gitpop carp éxn YCTVH S7eventaapn Oyiiia r ll'apama.'lapu
A Xocus1 G6yJran asreGpank HQoXamm A "”lél‘ma;\ma. Yun
Vitiua &siinca, n- TapTHOaN  KynXaara ora 0y :
Yyiunarnya gsampa:

ayy — Nidhyskaninn =
G 4y = (D) AR A (8.40)
2 --. : : . -. _:_qgln-ﬂ_*__ v —i—{]ﬂ-
“ul (‘vu‘l PG 0"”—‘7~

Bk muk noat-
(8.40) kinxanun A mampuyanune mpnr\l,nc;;;;cmpmw“me
HOMu nefinaann, (8.36) Tenraavann sca LIy
Sl : A
xapagmepucmuk menesamact  Aeiina; sl
67, Xoc Bekropaapn Gaanc TawKma K"“"“n"rlt:ep.‘mp:,;,p
T (/i onepaTop!
. onepatopaap. R"asonarn sur coana q”,a,”,',\'qal)lcnn BeKTOpra
WyHaai oneparopaapku, yJap i ta uusnKal SpK
sra. s
4 K €
Xainkaran, ¢: R"— R" oneparop umsiga 5p UI)"
e . oy §//ICHH.
€yy + .., €, BeKTOpJApra sra GyJrat one I)‘;JP qﬁja :
fhcs S e X041
BEKTOpJIapin Gasie’ yyyn KadyJ/ Kiujdamis. o X e



i -
Oynna Ay, Ay, ..., A COHJIAD P ONEPATOPHHUHT €1, €y ,.eey En
XOC BEKTOpJapHra MoC KeJraH Xoc KHiimaTJ/apH.
—_— — —_—
Byunau e, ¢,,..., e, xoc pexrtop.siap TalIKHI KHAraH
Gasiicia @ onepaTopuHHT martpuuack yi:Gy HT COAJA, AHATO-
HaJl k¥puHnwra sra 6y.iaji:

s . 0
e k. . 0 841)
0.0.‘.‘.';'“. 2
Axcunua, arap Gupop —t;l, Z 4 ;'; Gasicna @ onepa-
Topra (8.41) martpuua soc Kedca, y X011 ;3., ...,e,I
BEKTOPJAp (¢ HUHI XOC BEKTOPJApH, 7, oy by 8

— - -
ONEPATOPHHHT ey, €y, ..., €, BEKTOpJapira Moc KeJajHraf
X0¢ KuitvaTaapuip.

anhmga'rau A MATpHUAHINT XocCaciat YHIRE YCTYH Japi
‘P(el) ‘P‘eg). ‘p(e ) BEKTOPHIIT (',, e, e " Gasmc-
Harn Koxmouemnapmau HOOPATANTH KeJiill unKaaH. IUy ca-
6a6n

= e

tp(e)—7"1ex1 ‘P( =M, L’,, o A
Wy yau aiimuaran racangun ncGoraaii.

8.9-reopenma. /leap R" Ou ¢ wusurgaie  onepamopriine
xoc Kuinamaapi by, by, ..., A (s<n) P matidonea meeutl

AU gcydpm-aeydpmu Guaan Xap_xua cotaap Gijaca, 6y x00
Kuinamaapea moc rea yeuu c,, c,, s, e xoc cexmopaap

—
ausirau opreau 6yaadu. Xycycan, acap s-—=n 0Ogaca, e
€2 - .., e, X0C gekmopaap R" Oa Gasuc  mawikua  Kuaadu,
HeGor., McGorun nuaykimna mertop Gusan oanG Gopi-
A, s=1 na TACAMKHHND  TYEPU/NTI  PABIIALL. Tacaug
S—1 7a pektop yuyn Ypunan je6 dapas Kuiamis Ba yHH
S Ta BEKTOD yuyH ncOoraaiivus. Arap s T2 <TOP  YUyH
TaCAHK Tyrpusac ae6 (apas kuaunca, y Xosjaa P mafijonja
Xammach GHp Bakraa HoJra Teur Gyamaran Ba
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SR e s

R

— - - &
V€1 + 9.8+ ... +1,6,=0 (8.42)
MyHOCaGaTHH KaHOATJIaHTHPYBUH
Y1 Yo “'l?s
CORMap Tommsan. AHHKMHK yayH y; # 0 Je6 ¢apas Kunaii-

MK. (8.42) TenrsmKkka ¢ onepaTopHH KyJaaamub,  Kyiinza-
Pl TonaNims:

OW et et e+ ye,)=0(0)=
aMmo

=g = - = -
POer+ v, e+ oo+, )= phert bt
+ s Ay _E

. Ba IU)’}{IIHI‘ )‘{yH

e

Y1 ’~101+‘?z7~232 B e
Arap oxnpri tenrmxaan (8.42) TenrmixHH A ra xynati-
PG aiiypuaca, yluﬁyra ara 6yJaMH3: i

P —2,) 91+1’2(7‘ —h) e

+ Y= 1(7‘5-1 7‘,)85_1 0,
bapasra xipa y, %0 Ba Ay —A, #0 6)”"'3'*" Ay
Yi(ly—2A, )0, aekmn s—1 Ta PRI es—-'

BeKTOD/Iap uynsHK/M SPKJAN 5i. DH3 Gynra 3ii Hamipkard

Kenunc. [Tlemak, MHAYKUHS S y9yH Xau TYFPH SKaHHHH HCOOT
STAK. Teopema TyJa HCGOT GYIAH.

Mucoanap. 1. IU)’lmal'l @RS — R® ui3ngu  oneparop Oeparees
— 0y KypH-
Ki, Cepiiran Tafiny ey, ¢,, e_, Gasiic yuyH ( HHHF MaTpluach yuoOy ip

HHLIHa sra:
- iag A
A=|—3 5 —1
=R s 1

(arap MYMKHH Gyanca)

HHH Ba
(p OonepaTopHHKEr  XOC COHJApH, XOC BEKTOp/ap! Gasicill Tonuu
@ oney ATOPHHHP MATPHUACH AHArOHAn KYpHNMLIIMN 01afHrat
Kepak., e K{pinuwra
E uliw, ¢ onepaTopHHHr XapakTepHCTHK Kynxan st
sra: g | :
—1— = A —2)%
det [A—AE]=|—38 5—2A—I b=t
Sy 3 (=N
e 7;, =2
Bynpan ¢ OnepaToOpHHHT  XapakTepHCTHK connﬂpn i o
¥ x
OFaamn, Ay == | conra T§rpn Kenaairan gy —-xl ey ‘1 Xy Eﬁ 3 €3

10p yiuGy cHCTEMANMHr edini cHpatija TONHIAAM:
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— 3y + 5%, — X = Xy,
— 3x; + 3%y + X5 = X3
- — — ey 2
§1= €+ e e, pektop Ay = | conra TYFpH KejalHras xoc pekTop
SKAHHHH TeRWHPHII OCOH. Ay = Ay =2 XapaKTepHCTHK coHaapra T
— —

— %+ 3% — X=Xy, }

Ke2liras g, Ba ¢ XOC BEKTOPJAPHH TOMHII CHCTEMACH yLuoy Ky pHiiE

ara;
>

2 e e — —_—

Bepoenra Texwmpnm fiyan Guaan g, = ey, ¢35 = € — 3 e, pexTopaa) §

ONEPATOPHHHT g = hy = 2 COHJAPra MOC XOC BeKTOPJAPH oKaiira HUlOH
—-

— % + 3%, — x,
—3x; — 5% —
— 3% + 3%, + X

3= 2Xy,
X

XOCH KHaMH3, ¢, BeKTOpJap UH3HKIH SPK/AH SKaHHHH KYpHL OCOH:
1

o _o|-=ld-4]-

0.

e - -
[y ca6aGan g, s, g3 BekTOpaap Gazuc TawKHa1 KHIAH. Gy, Ga Ga
“14p p ollepaTOpHUAr XOC BEKTOpaapH OYarauu yuyH

— =3 - o 3
9(q)=914:0-9: 4005, !
9(495) =0- g1 +2- 9:+0: s, I
W q)=0-9; +0- g:-+205
Iy ca6a6au o onepa'ropmmr_t/’l, —(/’3 ;’; Gasucaari Matpuiac GyHaal:
10

0
B=]020
002

2. @ R? oheck = o
- @'R* > R? onepatop e, e, Gasuc rextopaapuni ¢ (€)= & T
o g st BOERETC

1+ L8y, §(ey) = e,e,4-ie, pekTopra yTkasynun oneparop Gyachi. (ponepes
OPHHHT MATDHUACH jmaronan K§pHMNZa Gf.aatiuran  Oasucuif TN
Tanal Kuanmam,

E R e . z
UMWL ¢, e, Gasicaa ¢ suur satpruach ywoy Kipuimua GFaaa:

SR
L ilJ'

Wlynnur yayn A onepatopumur xapaxrepretiig noanuomi Oyuaai:
de”("‘w)lzl g9 ,-:u e e A — DA D)

Yoy Ay =1 —i pa Ay =

conaapn  Gnanm, A
i el 1

i connap @ oneparopuiir 1K TEPHCTHR

i 7»2 X0C conpapra T grpin xeaaauran  Moc =
Sz nd » e 0%
=X +Xyeyma gy = Iy e
AP CHCTeMACHAaH  Tonmuap:
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’X1+5x2=(1 — i) %y Ba X iy = (14 x,
Xy + %y = (1 —i) xy Ba ixy + %= (1 +1) %5

Eyu:xau Ba T a 1 = ¢y — =+ e
1 ds B ¥ ] 1 1
EKTOpJIAap Cll(l)a ja q.
q =@ e, Ba (,
2 1 1 2

WHSHKAH 3pKaH
i q)pnem;emomapml OJIMII  MYMKHHJIHTH  Keqn6 uikagd, gy, ¢
PHHHI MaTpHUAcH ywly KypuHHira sra: 5

B [ 1—i0 J'
UYHK i ; I

—

P@)=(1—i) 5 ¢g0) =140
8- 6o6za doup mamkrap

1. Rt
. bazona kyiinna
Ma Kyfingari pektopaap Gasic TawKiT REIHWHHI egor-

aair:
Q)5 adee o
er={ 1, o e ={1, 1,2 1h
- =12, 18 };={1,3, 2, 5},
a={2,3 4, -3}, e, ={1,000}
eg={5, 4 0o % ={3 55 8}

2, T Rt : - = =
[+ R~ R5 axcaantupmm ey, e, €, €3 BEKTOPAZPHH
—
flep={1,1,0,00}
S
fleg={(0, 110 0}
fle)={0,0,1,1,0}%

=
BekT fle) ={0, 0,0, 1,1}
opJapra VTkaav b
Hityr Exaxl».l;{il.‘\,ﬂ\“)nq” quaHKAN aKCIaHTHpHL GYICHH. [y ascaaHTHPIUL
Ganyy, | PACHHN Ba yHHAT KOOpAHHaTaAap Gyiiva TacsHpHHl (npozzaciuit)
3
3 iR R R S R
[*RY—+RY agmawtnpnu ¢ + e €1 2 o3 €3 BeKTOpAapHI
i —
fle +ed=f0, 0L—1h
BT -y
[e—e)=(0, 01 2
=L
f(eg) = e SO0
3
. fled= {0, —3:2, 0}
BEKTODMARrA < & ;
l‘"i:;fr,r."xn]vx.x {TKAZYBUM YH3NKAN AKCTANTHPHL Gyacni. 1Y m(_g:.:mnTupmu
MATPHIICH pa yuuar KoopaMnaTanap opradl Tacpupiiil E3NAT.

Y g it
A, [:R —y R agcaantuphm Kyimpars
o
-+ n‘.}m
6 2xs
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_, KoopaisaTanap opKaH TACBHPNAHTaH YH3NKIH AKCAAKTHPAIN 6§aciy

f(e, =& + e), f (e, + eg—2e;) BeKToleapHH TOHHHI‘
—

:R' — RY wnangau akcaanTHpHmaHAT e1 e,, e3 2 e, Gasepn i
Marpuuacu ymly Kypuuuwra sra:

O = 0D —

0

I

3
—1

OB O N

1
3
A=
2
1 .
R 4 vl Tl i :
f:R" — R unur kyiunars Gasucaapiarn MatpHuagapHui TONHHE:
s — — = —
a) e, 2e;, 3e;, 654 ey
e e o - 1 i e — - —pt
6) ey, ¢+ €, 61+ €2+ €5, ¢+ e; 4 e+ ey

SR
6. Ywdy @ :R*— R* onepatop e;, e, Ga3zuc pexTOpaapHil

. e '-—P —
. gle;)=\erTie,; p(e,) =
BeKTOpAApra YTkasysuu onepatop  Gisichi. ¢ 1 [R*— R?  onepaTopiliic

MaTpHUaCH AMaroHan Kypuiumia O3 aajauran - GasicHH TONMHT, -

- — - >
- — —_—C

Kagoo: = o
G =6 4 €

- -
Gy, Gy 0a3ncia ¢ OnepaTopHHHI MATpHllack yinfy KYpHHHIUFA 3ra:

B 0 ]
B=['7' %, .
7. ¢ : R*— R? onepatop 1;:2 {1, 2}, 7, ={2, 3) Gasncaari Wk
3MKH onepatop GFaNG, YHHHI MaTpHilaci
=34 ]
d=[13]
1}, = {4, 2} Gasucgarn gy RI I

nan néopatr Gyacuy, e, {3,
YHIHKAH onepatop sca

1821
B'L = [ 2l J
MaTpHua Gunan Gepiaap. Ay o o Ag — ¢, Ay @, MATPHUANAPHH  aHHE:
aanr.
£ - 7 _
8. Tafimnnauran ey, e,, e, Gazucjaa xyfinjary MaTpHUagap €paaNid
010 g
—4 40
| —212
1'—3 3
—2 —6 13
1 —4 8

e
ey, € Gadnes)

9. Arap Tallnunanran. e, e,, e, 0azic)
RLUBHIN L U“\‘[Mll)l‘.]ﬂ‘)
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o

! 1 1 1
I —]
1 1 —1
I —1—1 1

a){g
1

E)

&= G

1
0
0

[l = = e }
e O=OO
oc—Oo
(=l H=1_}

MaTpHianap Gunaw Gepuarad 6ysca, Wy YnHKAH onepaTopaap R® sa R
_ A4 Waronan kypuunwiaa 6¥saauran GazHcaapHH TORUHT,
10. n-taprudan

000...001
000...010
A: 00.0..- . .1.0-0
010" 000
100..:000

MATPHUA yuyn wynpafl mMaxcycMmac n-TapTHGIH B maTpuua TonMUl Ke-
PaKkir,

c=B"'4B

MaTpHita jaronan maTpHua G YacHH,
1. Tajunaanran Gasucaa

4—-22
A= DS (157
=

MaTpHIa Gian Gepiran @ @ R — R uH3HKAH OnepaTOPHHHT Gapya HHEa-
PHaHT Kpen dhazonapHHH TOMHHT.

U
12, R? jparu ey, ey, ey Gasucia

5 —1 —1 =608
A | i"{ 2—36]
= s CaT ek

MATDHUAS D Guaad Gepiaral WKKH UM3HKAW  OnEpaTODHMHI YMyNH HHBa-
PHanT yucyw dasosapuii TonMur,



9-B0B. KBAOPATUK ®OPMAJIAP
45- §. Yuzukau Ba Guunsukian Qopmanap

1°. Unsukan ¢opmanap. 9.1- tabpud. RUAu R
QSR aKeAaHmUpULIAL qusuKAl (hopaa Oeduaadu.

Arap F:R'— R* wnsuan ¢opuya Giaca, y Xoasa F ai
JAHTHPHILHINAT MATpHILACH YIIOY KVpummwra sra:

e = gy 1y AT B (9

v A, matpuia 1< n yawopsin matpHuagaH HGopaT ()
an6, ynm R" paru pekTop cudariia Kapail MyMKHH.

Xap kaupaii YER" VayH

F)y=ay sy +ap %+ ... +a, x, =(4p,
Gyarann caGaban R" nari Xap Kaunjaft F yH3HK/H chop
ckanap kymaittmagan uGopat OF.inG, -Gynia  BeKTOpa
Aan Gupu A TAfMHAANT AL, HKKHHUHCH X Ca  §/3rapyBuili)
E: - GasHc.

o)

he

g R
By"ﬂa Q= i (e/,)r = l,fl Ba @y, €y 0 vy
Gazmcra Huchars
K yiinarn acod

Uimsngms  Qopvaaapiu  er, €, ..., €,
KOMIOHeHTAapH OpKaJaH TacBHpJIALINa JIOM)
TeopeMann HCOOTCH3 KeaTHPaMH3.

9.1- reopema. Xap gandaii F:R"— RY aususau §of
Ma asonunz ey, ey . .., e, Gasucda Gepurcat  GCRMOPAI

i

opaan 6up guimamau anugaanadn. Azap ap = F (e1),6,=

Coreet oo & v

= F (e,), ey @, =F(e,) coraap oadundarn Gepuazar b
ca, y xoada xap Kandaii

n :
— - o
X = 2‘ %y e,
I=1
yuyn P augugan gopmanunz  guiisamt

n

= 2
F (x) = 2‘ a, o,

i=1

hopmyra Otiuna anukaranadu,
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i

a4

9.3 o ¢ .,

-3) mynocabam F dopmanunze;, ey « ., € ., Oasucdacu
maceuple detiuaadu.

A : - = —
Keunia ey, ey, ..., e, 6a3UC 60 4y, Gy, ooy @, XOKU-
K conrap cucmesacu Gepurean Gijaca, (9.3) opauyaa wyr-
N o n 1 v

dait F: R* — R* wusurgsu dropmanu anuaaiduru, (9.3) 6y

— = —
topaarunz e, e, ..., e Gasucdacu maceupu Gjaadu.

o
2°. TMomunankan opmanap. R" (paso m 1a BeKTOPHHIIIT
MYMKHN Gfsiran Gapua TapTuOianras Tynaamiia Gepuiran

—

5
F(xh Xo ety x") ¢yuxuus, arap F 6up aprymMent 6yitnya
6?}““.3 aprymenT/ap Ysrapmac Gfaran Xoaaa 4H3HK/IH opma
YiIca, y Xoapa m-aususau gopsa nefmaauu. By raspud-
Hif Kuckaya Gywpaii ndoganaiiviz: arap
: FiR"XR'X ... XR'=>R
o it

m mapra
Xap Gup k¥naiitypuncn Gyiinua wnsukan Qopma Gyuca, y

» n o
M-uu3uk i opmaanp. Arap R" X R" X ... X R ja ky-
NaliTyBuiiap  conn Kypcatuamaran Gj.aca, y X011a thopvia
?FP”,‘Lau-Tyrpu noauqustikaw (k§n uHHKIH) gopaa Aciil-
Jdann. ;

REXCREN iniXuRE

m mapra
$330 Gunan m x n warpunanapmumr M"™ Tynaawi opaciia
YPHATIAMAN  MOC/HKKA OHHOAH M- UHSHKAH Qopyamit fid
Oyunaii amgaaw mysgum.

Arap F:M™" s R' ¢ynxuus Xap 6np‘yc-rynmmr, GouKa
YCTYHapuunr rafinnianran KuiiMaTjapiaa YHsHKI (PO])NEC”
Gyaca, y xomna Gy dynkuus m-quauga opia ACHHTAAL,

92

n,m

AL R 1,9, . L m pa ywGy Mynocabataap Gaxapiiai:
‘ RECARCITIER 7 s s w00 e l
F Qg Ayg oo v MGy + RT3k 2 Qom =

l R EER S v 1 s o)

2 ;
‘ Qy A oo Qg oves iy \
AF \ Qo1 @y v oo Qg v v v Gy |1 -

R D)

@y Gy s Ank oo Gy



»
‘ Qy Qg oo v Ay oo o Aim '
G, - - Oy

LuF (94

2m
Gy Qg+« Qnk - - - Qppy ]

Mlysn Kaita ®Kuaamn3ku, (9.4) myuocabarJapra  KhHprag
MaTpluadapia k- yerynjan GoliKa yCTYHJAPHHHL  XaMyeo
@ ycry
Oup xuagup.
s - -
3", buunzugau tbopma.nap 9.2- tabpup. Aeap X By

GeKIMOPAAPHUHE F (x, y) pynryuacu yuly wapmaapea o 61m
cyHca, ;nmu 1) y nune maiiunranean Kuinamuda F (x. P

Qynruua ¥ nune YUBUK AL (/11//1'/\[{!1’-1(‘[4 6y J,fca. 2) x Hilt
mati (aanzan  Kulisamuda F ( ey ) K YHKYUA _/ HHHI“IHB)H\
=

an pyukumacH 6Yaca, y Xoaia F o (xy) Hu x éa y 6t
mopaaprlne  GudusuKkau  gyrryuacy (Eku 6uquam</m dJoF

sacu) deiuradu. Bowrava atimeanda, uxmuépud x, yaaz
seKmopaap 6a ucmanzan b yuyH Kytudazu

a) F(x+y, d=F (% 2)+F (y, 2%

6) F(1 %, §) = F (¥,4);

B) F(x, ]LE)?F(A J) + F (%, 2)

r) I‘(v “y )-—/f(

wa . 1!1[7/1[1 I{GHOHIIMGHIIIl([)a(/lli‘ul/ X oea y 6exmopaap (/)yHK-

yuacn F (x y) Guquauigan gynrkyun dedivaadd.,
n yﬂllOBJIH (azona G;NIMJL i (popmany E3aMH3:

I-(x _/ =a, o ﬁ, e, o By + - .. A amo B, +
+ay o, By +ay,a, ﬁ B - a,, o, B,
+a 1 %y ﬁl e Lo %y Py >i4 Gl Apn %y ‘;n .

B)"Jd X~ {'/1 y Uy ve ey Oy b y= “"!l” LB vﬁn}'

9.3- -ra1.pnrb /1,(1/7 xap Kandal x ea Y eeKmopap

YHyH F(x, l/)~ F(r/, ‘() meneaur  punan Oijaca, Y X0aoa
Ouuaurau opsanie cussempis Guuisuan gopaa delinaad,

Macaunan, E’I', Epkana dasociiia (.\., //) ckanap  Kynaimma
R
CHMMETPHK GHunaukan gopyara aicoa 65aa onaau.  Yiby
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n
- - :

Fx 9= Eaiko‘t By (9.5)

£ LE=1
Oz Qopmazarn a,, d7eMeHTIap/ak (Kosdxpmuieumag-
fa) A = [a,,] Marpuuanu TysHm MymkuH. By marphua (9.5)
OHunsukn hopMaHH TyAa anuKnaiign. Kyingars TeopemaH

Kemupaf\nB.

9.2- reopema. Xap xanOaii (9.5) Guuusugau d)opgla
Jsunune A =[a,] mampuyacu 6uaat myna  aHuKIGHAON,
6ynda g

e, e, ) (i ¢au ghopma
Gy="F(e,,e,) (i,k=1,2,...,n) éa wy 6uwusura gop.

= .

Eilsie, " .. ,_c: Oasaucdaelt  BeKMOPAQPHUHE  KOAMIIOHEHMaapu
- n v
OPKaru yuiGy dopmyra Gurar ughodararadi;

b oA ] n

F (x, !/)zza,'kai ﬁk-
: o am-

Arcunua, aeap A= [a,,] wxmuépuii n- mapmubat M
, ; : 0p-
Puya Gijaca, (9.5) Kijpunuwdacl (yHKyus OuusuKaL Hop
Manu anusaaiion. S ;
Macanan, yu yagosmn R® dasoma F (v, y) OHuH3NKI

hopnia

.

F (%, 1) = o By + 200 By + 3015 By

Wakina ésnjend. Duan R® fa Gasuc cupartnaa yura BEKTOD
OJlana;
e=1{1,1,1), a={1,1,—1}, g={1,—1,—1}.

I 7/3 uH3HKIH opManHur Gy Gasucaard [a,] MmaTpH-
. TEea =1, 92, 3) Teur-

acuin tomamins. Ywby a, =F (¢;,e,) (A k=1,2,9)T
ﬂ”]f.'lh‘[n'.’l acocau:
a,=1-1-14+2-1.1-43-1:1 =86,
“Jli Ay = ~1-I—!,—2-l-l»1-3.1.(_-1)=C,
gy =111 -2 11 4 3-(—1)-(—1) =6,
Uy, a; = 1 1 %
Qg == Q49 = 1-
Ay == ]'1']’f 2'('—1)'
Hewmak,

287



; ; ; ; o
[ysnait kuaub, arap o , o, @5 Ba Bis By By omk
— — —_ =
X B4 Y BEKTODPJIAPHHHT €y, €y, e3 Gasiciard KOOPAHHATAl:
HH Gearuiacak, y XoJjia
g ’ 1 ’ ' . ’ £ il
F(x, y)=6a, B, —4c By +60c, b, +2a fi—

—4a, B +22, B, + 62, B,

Grunsiukan gopma G¥aaui.

46- §. Kpajgparux ¢opmaJnap

94- Tanpug. F:R" ¥ R"— R' cussemptr Guisly
Gopita Gjacun. § = x 0eG papas xu. yunzarda F (¥, 4 )

sadan yoctn Gjaaduzan F (x, x) éxu ¢ 2 R'— R dyuny
Keadpamuk opua Oetitaadu.

n Yayosmm (asoa KBaApaTHK (PopMaHH
HHWAA Kyfiujaaruda €3umaan:

yMyMHIT Kip

() (Z;’) = a:;:r/':“/:’ (9'

Gynna a,=4a, Ba A= [ai/{]—/z-mmna.’m CHMMETPHK Ma
pHiLajup.

Yu Yumopnn azoma mkxupum tapriGuai  CHPT/IAp yill
KYpuniiary tenraavanap Guaan Gepiiiajin:

PIRCREAE Z by + D=0, (9
i, k=1

By tenraaviana Gupusun cysua nmopach Guaan énaran npo
Aa kpajparni gopyaaup. Mgxunun cyvivia  niopaci Guaat
YI3HKA popya Eamaran, wnxoar D — oson xan. By Tymym:
vanapuau oiipanaun6 n yavopan R (gazojpa  cupt TeHNIama
CHra Tabput GepHIuHMHZ MYyMKII.

n

R" ¢asona lmop,muzn'u'mpn

n
&Y N
‘\d e ’) b, +D=0 (9.8)
i, k=1
TeHryiamMann Kanoar, ldHTHP}I”m HyKTazap TYnJaaMin UKKunil
mapmubau eunepcupm }l('l”l 1aJ11.
Macauan, yuiey of o2 4 .. - o2 I Tenrdama On-

J1ap GepHJIral CHPTHI #4081 (]m soj1a chepa e 1au,
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o
1 Blmuamwm Ba KBajpaTuK opmaap opacuaar: moc-
auK, Yoy

——> n
B (x, y) = AJ lk lﬁk
i, k=1

6nnmsnh i opua GepHaran GYicHH Ba YHHHT YHT TOMOHHZA
VXmam xan nap Gyivacun. Buunsukan dopmanan ksaapatHk
opmara Yrmmaa yxmam Xaanap MasiKyJ1.-Macasan, GH3nK .
hopmana ymGy a r/,ﬁk + a2, B, kypuunwgar: iinFungn Gop.

Bynja =i J.CHH.‘“ICQ, Oy iurunagra  ywoy
. Ay O T Q0% = (a4 + ay) @z,
HHFIHAN Moc 1<e eIz,
Arap F ( 1/) cuMMeTprK GHunsukan opma 6§ica, y Xoa-
Aa wy dopma yuyn
r(,\‘-{-y,, J) ( )+f(). J)—FF J,x)‘f'f _l/, ) (99)

MyHocaGar ypuran pa F (x,y) =F (y, x) €K1
- =

FED =7 IFGE+7, #+0—F & A—F Ga)
By _TEHMIIKHIHD YHD TOMOHNAA KBAAPATHK (OpMAHHHT X + -
an ’/» \ Y_BeKTopsiapAari KuifMatIapu rypubmi. [ynzait Ki-
a6, F (, 1)) Guunsik. dopManusr Kuivari HXTHEHI HYPT
(x, ) m'mopmp yuyi yHra moc GiuiraH KBaapatHK (opma-
HHNT X, 3, _j BeKTOpJapiari Kmijmarjapu OpKaJn 5”P

Kiitvaran annkaanaan. Mkkunun  ToMonAaH, arap /5 (4\ J)
HXTHEPHIT Gutmam\'_.m (popna 6y.ica, y Xon1a

] —— ——
Fy (x,y) = —{ (v, o) +F (v x)] =
Gopuma ciMmerpHk ()nlmsmg:m opma Gyaann Ba Fy (¥, ¢ y) Ou-
uH3nKau opmara £ (\ j) KBaJIpaTHK ¢opma Moc KeJalH.

By sca Kkpajpatik qopmajapin ypranmmia paxar C"‘a‘:
METpHK GHUH3HKN (popMaiapial tpon,la.'munm GHJiaH yerap
JIANNI eTapyil 9KAHuHE GHIHPAH.

Macanau, Gepuaran Guunsik

R
F (x,9) = . —Bouf —Bousby + by

e -
(opma yayn F (x, x) ksaapamix opmara MoC KeJyBiH CHM
MeTpHK GHUN3HK/M GopMaHd TonaiuiK.
289
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—e e - =
Bepuarangan doiitananué, F (x,y) Ba F (y,%) Hpos
JIapHH aHHKIaHMH3: :
/i (—;: !;; = a3ff; — 301 By — Sotgfy + B,
£ (I ;;= Pron — 3B 1o, — 5B cy + Bacts
By wndonauunr ApHM HHFHHJHCH:

Fl(}: !_/,)‘:.;— [F (25—:—1” (‘7/’:‘)) ] == '7-151 —4a,ﬁ2-—4a:ﬂl +
+ oy

S PRLTS MaJgap OHTTd
Depusran F (x,y) Ba rtomuran F; (x,y) ¢op: i
KBajpatik (opmara Moc kKesauu. By cummerpux O
(opva marpugacH Kyimjaarnya ésmiajim:

e

- = e
By matpima F, (;,’ xT= F (x,x) xBajgpatuk (opMaH!
)gaM ManHuaC”ﬂ“p- B Hi.
2°. Kpapatnk (OpMany KaHOHMK KypHHULITA Kemu?
s W " GasucHu Kipea:
9.5-1aBp . Aeap wyndaii ey, ey, . . . , ¢, Oasuciu KGpA

n

= . Keadpamuk
muu mymkun 6yacaky, xap Kamdati x o.e; kéa
g e o - -
topra wy ey, e,, ..., e, 6asucda yuoy
F (%, %) = Mo + hya? 0l (9-10)

kijpunatiea sea Ogjaca, R da  readpamur  opsa  KanoHuk
Kypunutuea keamupuszan detiaadu. . oo

Ksagpatuk gopmann Epkmng asociiia  kanonik }:}cem-
HULIFA KeATHPHI XaKujary Gaton-Gup My ioxasajapii 3 .
THO yraitnk. Aspan Epkana dasocu tymiynuacuun eIl igs
MH3: GHDOP CKaJAp K§naiitva apnksaanran n §J4OBJH q"%t"}_
I XaKuKHi paso 1 gawocaw  xaxuud Feicand gazocu e
Jaju a £ Gunan Gearnsapaj.

1) (% 5%) hopaa n farosaun Ef Eeraud yaruruil ¢haso-
cudazu keadpamur gopsa Ogaciy. ¥ yoa0a Oy Keadpamur
dopsa raHonur Kipunuza  keamupuaaducan 0 pPMOHOPMAA-
Aanear basue sacacyd Gijradu*.

*H. Sl Bakensman, «Anaantig reoMeTphs pa UM
pa», VI 606, 41. 2- nynxrra Kapaur,
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Bynnan xyfinnaru XyJocara KeJHIUHMH3 MyMKHH: R" Xa-
KHKHI ui3uKan n yagoean daso GyacHu, Gynaak E} ¢azo
GHpop cxansp KynaiTMann TaiuHaam  GHAaH XOCHJ KHJIHH-
rag GysicuH. Y BakTaa E% nunr ncraran GasucH aBToMaTiK
paBuwza R" uunr Xav Gasuch Gyaamy, GHUN3NKIH Ba KBai-
Patuk Qopma tywynyasapn sca R Ba ER yayH 6up Xuamup.
[y ca6a 6 10KopHaary afttuaran ¢ukpra acocan Eg mi R
OIaH aJMAIITHPHIT MyMKHIH, E}, nari OpTOHOpMA/IaHraH ba-

SHCHH 5ca R" jarw ojgmit Gasic Guial aqMAITHPHII MyM
KHH.

o i —_ -
Arap F (x, x) KBajiparik dopMa HXTHEDHIl X BeKTOp yayH
Mycbar Gyuica, y mycbam anuknanzan kéadpamuy gopia Ie-
HuJamu. :

Ksanpatiik dopyanmnr Moxusian oun6 Gepaturan KyiiH-
AATH TEOPEMAaHH Ke/THPANIHK.

9.3-teopema. n gavos wusukau R asoda ukkuma
F1 6a F, xeadpamux gopsa Gepuazan Giacut, Uy Gse
Oupea Fy dpopma mycbam anursanzat Gjacus. ¥ x010a R

Oa uxkaia Keadpamus giopsa xas KAHOWUK Kypunuuea 5ea
6yaaduzan Hazuc Masaxcyo.

Moo F,i R % RA 1 (pOpMa R" na Fy KBaﬂpgT,:;;f
Gopyvann Tamki Ky B Girasink. i CHvMeTpik gophia 0y
. R" ja cxansp kymaiirMani
— = RES
(*,9)=F, (%, 9) 2 Ep:
(opiy:ia Ginan raiiimnaiivis Ba wy iy 6”‘"3'},? ngaﬁguon-
KL Xaxuknii dasocn EJ ra sra 6ynamis. L Ad e
— — — . iV
MaJLianrai e, , e, Gasuc’ MaBKyxL, Gy Gasucaa Fy
dopyyna Kamounk KypHMHNA KeTHPUNAH:
e AN + Al
Fy (%, x) = haf + A03 S B
Opronopyannanran Casrena ckansp kynaiiva KyHHAAri

By v oo

. - — - s o
Fy (x,4) = (v, 49) = apr + aﬂﬁﬂj_', 0 "EL’

o “ ..., e 0asuc-
Kypuumiira sra Gyaranuury yuyn wy el'ue?’ 'ar; Gina-
HIHE V31 KKy opMa KaHOHHK Kypmmlilra (l)o);la.
. Arap Fy sa F, xpaxpamik dopmanapuii R Aa()rn 3 6
e i - n asiuc ze
aap 1e6, ey, e, , ¢, Gasncun ca R* garh Jm mi 9Ka

2 DHHJ =

Kapaaca, neGormanran TACANKAAH TeOPEMAHIHT Y]

HHKeanb ynKai. 291




Macaaan, R? na F:R® X R®— R' GHUHSHKIH CHMMETpIK
dopya ¢, = {1, 0, 0}, e, = {0, 1, 0}, e, = {0, 0, 1} Gasucxe

0 ]—“3= =1
oy 4
Bl o 2
g o g

MaTpHuua Ouian Gepuaran GyJcuy. £ GHUMHKIH (opMa By

HKyjra keatupagurag £, KpaipaTHK (JOpMaHH KaHOHHK K§-
PHHHLIrA KeJTHPUII TaJa6 KHIMHEIH.

Eunm. ABBaslo WyHH KaiiA KHJIaMH3KH,
—_ —

—_— —_—
3 .
Xy, %} Ba y = {y1, ¥y, Y.} Bextopiap R® naru HKK_):’I«'_!_’HE'

THEPHIi BekTOp Gjiica, y xeasa F Ba £ popmanap ey €y &
Gasucra mucGaran ywly Kypuuumra sra GyaalH:

e 4. 4 .
F (%,.y) = ‘]T.?T- K1Yy — K1Yy + ]—3h Yol 12Xy XY 254

>
arap x={x,

—-)—» 8
F, (%, %)= i X1X, — 2x1%, + 4Xx,%5.

- - - - — —
Bis x, y€R® pa ywly F (x, y) = (F, (x), y) Tenriki
K2HOATIaHTHPYBYH I',l, : R?— R? uynsukan oneparopJiapra sra-

— —
MH3 ¢y, e, e, Gasucia F, Gynjaii tacsupiaHajii:

, 4
st ;
T ket
ey ,
Fo x,= 75 i+ i
i - 2x,.

3
Ulymmr yayn F,, onepatopunur xapaxktepucTii
Kyiinpary kypunmura sra:

No1HOMIE

: 4

: e i
det [A— 2= | 1.

Jegisnt 2
: =1 9 —A

YHIAan I‘ HHHT XapakTepHCcTHK COH. l-lP”
3M2—25M2 4- 16 }/3=0

TEUTAAMAHNHE WAAN3AapH SKann keqmb unkamn. XapakTepres
THE CONIADHN TOmMW yuyn Gy Tenravann Kyinaari Kypi-
HUIIAG E3aMu3;
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35 —2502 + 16 /3= (A—173) (3A*+31)/3—16)=0.

YHaan Tonamus:

—3 V34 )/3m,
5 ;

OHIH qy, g,, g, x0C BEKTODJIADHH KYHHAarH YH3HKJH TEHrJa-

MaJjlap CHCTeMacHJaH TONaMH3:

Tl Lt T_1379
= G ey = et ]/36 | #15}

4 ]
— A +]7§— %, — %3 =0,

4 :
V5 g 425 =0,
—x + 2,\‘2 == 1[}53 =08
Oynta 3+ 22+ x2=1,i=1, 2, 3.

—_ — - e e i
Buz ¢, ¢,, @ KOMIOHEHT/IAPHHIT ey, €,, e, 0a3HCAATH COH

KHiiMaTIapuHu Tonumun VKYyBYH/Iapra XaBoJa KHJaMH3.
Ces
Oumn x, y Jap R® ra rermw.ax HXTHEPHIT BeKTOpJap Ba
s = — —_ - - - -
=0 qutay Gy +ayfy, y=Pq +B%+ B

—

, e e % o vy
YJIapuuur qy, q,, q, Gasuc Gyimya Ginavanapn OYJICHH.
Xosna Gepuaran Tabpudra Ba HcGotchs GepuijraH TeopeMara
acocan:

F (%, y) = ]/galﬂl +=

—3)3—)219
ar ]+ atyfy

—3V3+V20 4B, +
G e

—3)3—V219,2
5 %

-)-“*1"§a}'+ —37 36+]'219 o

47-§. Vixkunan tapruban srpu YHBHKHUHT YMYMHil TeHraamas
CHHH KQHOHHK KYPHHHILTA KeATHPHLI
Koop;muamnapu JlekapT Koop/AHHata/lap CHCTeMacHia
yiuGy

E(x, y) = apx® 4 2a3,xy 4 agoy® 4 20,5 + 209 +3, =0,
a} +al, 4 a2, #0 (9.11)

TEHTJIaMany KaHOATJIAHTHPa/ran  HyKTaJap TYmaaMi mexuc-
aukdaen ukkurdeu mapmubau wusui fef atanan. Bynu Gu3
aBBArH GoGuapian Guyiamu3. (9.11) TeHr/1aMaHHHT yan TOMO-

HuJjaru
ay,x* - 2ay,xy + ag,y? (9:12)
fiklf‘;{{i/in 10KOpt Yadaap epynnacu €KH Kéadpamuk Gopma Ie-
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finaazu, Koaran fAurmpan unsHKaAn (opMa Ba 0304 COHJApAdi
ubopar.

SrpH uMSHKHEET (OpMacHHH (THOMHH) YHHHT (9.11) rer-
navach Gfitima japXoa apukjall KHEHH. AMMO YHHHT TeH
NaMaCHHH HMKOE GOpHYA COLIAALUTHPHII (KaHOHHK KYpHHHU:
ra Keamupum) Makcajgra MyecukHp. ByHunr ydyH KOOpAH:
HATATAD CHCTEMACHHH §3rapTHpHLI (KoopinHaTasap GOLIHHA
K{uupuin Ba §KJapuu Oypum) Kepak Gy.azu. XosHp OH3 wy
HI GuJlaH - WyFy/1IaHaMus3.

Bupop M mykra Gepuaram Gysng, yHHHT sHTH B2 SCKH
KOOpAHHATAMAP CHCTEMACHArH KoOpAHHATANapH OpaciAa Yoy

x=x" cosp—y sing,

y= x" sing + y’ cosp
MYyHocabat MaexyA 6§vicuH. x pa y HUHI Oy KuiiMaT/IapHii
(9.11) tenraamara Kjamus:

F (%, y) = ay (x' cosp — y’ sing)? - 2(11:():’c05t15 -
—y'sing) (x'sing+y'cosq) + ay(x'sing - y'cosq)® +
+2a,(x" cosp— g’ sing) -+ 2a,(x’ sing - ¢’ cosq) + Ay =
=ayy(x “cosp — 2%y cosp sing - y 'sin*g)- 2a,,(x cosg X

X sing 4 x'y'cos?p — 'y sintq — y sing cosq) 4
(% %sint g 2x'y’sing cos @ - y “cos?p) +
+ 2a,%'cosqp — 2a,y'sing - 2a,x'sing - 2a.y’cos@ + Gy =

= (ancos*p + 2a,,cosq sing -+ ay,5in%(Q) x% + (ansin®@ =
— 2a,,C05 sing +- a,,c052 @) y* + 2 (a,cos - aysing) ¥ &
+ 2 (—aysing + a,cosq) y' + ap = 0-
Bynpa Kyfufary Gearpjawaapui  KHpHTAMU3:

G, = a1,008%) + 2a,,co89 sing -+ a,,siny,

@y, = —ayo59 sing a1y, (Cos?p — sinp) - a,,c05P Sing,

@y, = aysintg — 2ay;c08 sing -+ ay,costy,

a; = a,cosp + a,sing, (9.13)
H @) = — a;sing -|- a,cosq.

Byqapun abTHOOpra oJcak, (9.11) TenraavManHur Ky pHHH=
1H Ky#ujaraua GyJiaau:

Al Lo o Sl T2 T e o
r(x y)= an¥ +auy 4+ 2ax +2my +a= 0.
Byuza a, =0 6§acun xe6 apas stuaran. bynaaii Gyauuin

204



YUYyH ywGy TPUTOHOMETPHK TEHI/IaMa eyHMra Sra Gyauin Ke-
pak: - _
a1, = — a;,C08¢ sinp-+- @y, (cos?p — sin®g) +a,,sing cosp=0,
€KH

— 33089 SiNQ + a;,C08%) — a,,5in%p + ayysing cosp = 0,
€Ki

— (@118 — a;,c08p) cosp — (a1,5inP — @55c05P) sing = 0.
Yuu

@y SinQ — a1,C059  a5,5iN(Q — a,,C05P i
sing —Cosp

Kypuunmia éaca Xav Gysagu. IOKopHaarn JeTepMHHAHT HOJM-
Ta TEHIJIHMHJAH YHUHT CATPJAapH YH3HKJH GOFJHKJHIH Keaub

UHKanM, sbHH WyHAall A0 MaBxyIkH, 643 ywGy cicteMa-
ra sra 6ymnamus:

ay,8ing — ay,co8p = Asing,
— y,5iNQ 4 a,,c05Q = AcosP

€KH

(ay; —2) sing — ag,cos9 =0,
— @y, SiNQ + (@, — A) cos@ = 0.

" sing Ba cos@ Gup BakT/a HoJra TEHT GYMaraHi yuyH
Ma JleTepMHHAHTH HOJra TeHr GynapH, AbHH

a; —A aj, 249

a1 Gy — A

8K

A — (ay + agy) A+ (ayyy —a10y) = 0 (9.14)
Tenraamara sra Gyaamus. By (9.14) un (9.11) Tenrziamara 4t0¢
xaparmepucmux meneaana Aeiimaam. (9.14) aan A ui, gynr(-)
pa 1oKopijary cuctevajan ¢ mu tomuaajn. [emak, a, =
Gy yuyn (9.14) kpagpar TenrnaMa XakHKuil HAAH3JApra
ora 0§ Kepak. z

dumn ap, =0 1e6 ¢ Gypuakui annKaiiMu3. Eyullm" yays
@y, = — ay,COSP SINP - ayy (COSPP — SIN2Q) +f Ap,COSP SING =
H in2g =
= (3,08 - (@, — ay;) cOSP sinp — agsin*p = 0.
Iysmr - yuyn  tpuronoMerpik  TenrJaMani osia Mus. Yeja
sing = 0, cosp s 0. Ulynw pur yyyn TenrJaManuur HKKaJa
TOMOHHHH COS*p ra GyJamus:
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- e

ayotg?e + (@ —ag,) tge—a, = 0.

Bynpan
e 3 il 244 2‘
tgrp (ay; —agy) = VQ(:: ag9) ”12’ as 0.

¢ HH ﬂHa KyJaiipox ycy. OHJaH XaM TONHIU MyMKHH, SBHH
= 01,C08*Q + (dy, — ay;) COSP sinp — a;,sin*p =0,
éKH
ay, (cos*p — sin?p) + (a,, — ay;) cosp sing = 0,
1 s
a;,C082¢ — 5 (an —a,,) sin2¢p = 0.

By tenrsiamannur )gap HKKH TOMOHHHH sin2¢ =0 ra 6yJ1a-
MH3:
——”2_ L e i)

(5]

Sum a;, =0 uu sbTHGOPra 0B, @], HE TOMHII MYMKHH:

ctg2¢ =

u = (01108 + a1,51n¢) cos@ - (@y,COSP + aypsineg) sing =
=),cos?p + Asin*p = A, (cosz(p -+ sin%p) = A;.
Hemak, a; = hy. (9. 13) CHCTE\m}laH
a St a,,—(lu - Qyo,

S il = 5ah
a” @,y — A5 = Ay gy — Qe

‘”1:}

Bynmazx aj, +ay, = by + 4y a;( = k1 Gyaraun yuyH Gy = g
Gyuann.

Bynn swruGopra oau6 (9.11) rtenrmamann  ywly Kypu-
Huula é3amns:

Papanxn,

Ak 4 Aoy 4+ 2aix" + 203y’ +a, = 0. (9.15)

Arap M wykrawnur apru pa scin KoopaunaraJjap CHCTeMa-
JdpHIATH KOOpAMHATa1apH opacijia

" '

i = - ! -
ek, )
f

/4 " ’

Y=y +y |
Mynocabariap Mapxkya GyJca, anui Kogpunaraiap yKaaph-
e STERIT i’?r,lpTupw.lii, Koop/inarasap  Gownun

0'(x}, 1) myKrara Kyuupear,
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', ") =0x" L Aoy 2005 + a))x"+20aty + 0"+,
TeHIVlamara sra GyJamus, GyHja

@y = Mg 4 hoyg® + 215 + 2,0 + g
F’ (x", y”) munr ngogachza v’ Ba y’ HUAT GupiHH Aapa-

Kanapi KaTHaIIMAC/IHH  yuyn Kyiliiard TeHrJHKaap Gazxa-
PHIIHIIT Kepai:
7»1):0 -+ a = 0,
Loy + a; = 0.
Ynapran x;, Yo HHHT sirona KuiiMarsiapu Tomuaaju. Ilynnnr
YUYH napagjes Ky4HpHII GH3HU
X" Doy + a)=0 (9.16)
TeHrJIa Mara agbarta o6 Keaajiu. DHAH LIy TEHMJIAMAHH
TeKInpamus. Dynga yg Xoui-Gy/IHIIH MyMKHH:
1) 22, <<0; 2) A4,>0; 8) A, =0. By Xonaapun
anoxunaa xypamus. i
1) 242, <<0. Aungauk yuym A, Huur HIIOPACH @y XA
HHHT  yiopaci Guiaam Gup Xxma GycHH, y Xoiaa A ngﬂ‘
HlOpacn @, Xaxuuur umopacira Kapama-Kapii Gyaami. Dy

MyJaoXasara acocsanuG, (9.16) TenrsamanH Kyiinjarnua €sa
OJlaxinu3:

Al . o gl
ME™ 4 hoy™  ay =0, &k Ax" + Aoy 4y
5 A i
eKH T ‘}‘ R 15
— ap/hy — aglhg

’ , Y Jap-
Bynna —aj/n, >0 xawma —ajjA, <0 GynraHH YayH g’, “2
HH MOC papiimjia @ pa — b opka/il OeyriaaiMis, 314
KeCH/1 Kylinjaru Teuryamara sramua:

"3

a® T
By rimepGosannnr xanonux Tenraamacuaup. \
Arap 2,0, <0 Oyaranga ay;=0 G6yuca, y xomana\lla
=%, }, = —b* Gearnamapui KHpHTHO, yuiOy TeHrya:
Jgapra sra Gyamns:
i G " — by") = 0.
2y’ =0 éxku (ax” -+ by")(ax” —by") 5
Bynuan ax” 4 by” =0, ax” —by" =0, nenak, Ko?gmma
Jap Goiijla KecHuyBud HKKH TYFpH qli3l”§‘ﬂ363mi‘_‘a G et
Iy waait K6, kypuiadrran Xoa1a rinep vmalauKKa he
opJtiarasap Gownian yrysun Oup Kyt TYEpH GHIHKK
MH3. o
A ot aJ Jaan .
) Ahy =0, Gymga Ay Ba h, Gup xua Hulopasit Gyian
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AsBan ay == 0 6yacun. Arap A, Ba A, HHHT HIIOPAacH g, COH:

X2
HHHT Hliopacura Kapama-Kapiiu GyJca, y XoJ/ja r
ail
i :
+ ———— — | Tenursiamara Kejamus. Yuja —ay/A; Ba—0glhy

_allj/}‘e
HUNP Xap MKKHCHHIHT Xav miopacu MycGar G§siaau, yJapl
ne "y
2/

MOC papuija @® Ba 0® Guaan Geurnab, —u— -+ 1 an

JIHNC Teurjavacura sra 6yJamiua.
Arap ), Ba A, HUHT MIIODACH @, HINUT HIIOPACH OHIaH

Onp xun Gyuca, y Xoaza — a(',/l1 Ba ——a;/kg ngopanap Man:
Guii 6§16,

"2 "2

et il
— a? T—b'—':l

TenrJiaviara (abuH @, Ba b, MapXym spuM ¥Ksapra sra 6y
TaH «MaBXyM SJJIMIICYHHHT TeHTJiaMacura ) sra GyJ/iaMus.

Ouan a;= 0 6yacun. By xoaza teuriama

x4 0,y" = 0
KYpHHHIIra Kenafn. ).y Ba )., 6up Xua niopasi Gyarand YdyH
Oy 1enraavann Kydinjarmua éauin MyMigHi:
X2+ 0y =0 Eku (ax” + iby”) (ax” —iby)=0,
i=V—1.

By tenrnava Gup sky(r wecmmynan wapxys TYEpH 4HHK:
HH Hpopanaiiin. Xaxukpii Texucsnkjia  Oupruna  HyKTa:
Ta, LK KoopAunatasap Goiuinra sranvus.

My hy Ba @, wmopanapumnur yarapmira kapa6  (9.16)
Tenryama Kyiuaary srpi YMaHKJIapHI TacpipJaiiiis

I Ne I Ay ' by | a, fl*'anuuu:: 'lcur:x:r.x:xl Drpit YH3HKHIHT HOM

I I } l xz ’/2 (
1 o+ - = i e | 9anc
u'l /I‘f
SRR
2 =+ o+ -+ = = = e ] Mapxym SJJIHNC
a? b %
yKra (Gip Kyt
3 o F 0 x -l*’/" 0 /M KecHIy BUH
o (nap)
2 2
4 o= - % 0 A "_ == o | rimepGona
a° b*
%2 1y g exiden .
Cied § e Gup  ayT Kecnurypun
6 ’ = i 0 a? e - 0 l TYEpH 4YH3HKJIap




3) Ay Ay ="0. Kyimznaru &, #0, A,=0, a;#0 mapt
—_— —
6axapusran G6yacun. By xoama R (0, e,, ,) cucreMaja Ge-
piIras Tenriama
F' (¥, y') = dx"? + 208" + 2a3y" +a;=0
KypHHULINN oNlazu. By rtenraavann y' ra mucGaran eunt,
y=px?*+qx' +r
- napabonia TenrvamacHra ara GyJaMus.

IOKopuiary Tenraavann Gomkauapok anMauITHpHI Xa
MyMKHIL. ABBaJl yHHHT yal TOMOHHHH §3rapTHpamua:

-2 't ' ’ 2{1'1\5’ ’ '
L I L | ! g 5 1 —
Mx'2 - 2a1x" - 2ayy’ + ay =1 (/\ i T){+2a2y’+a0—
/ y H’Q‘ a'? 1
= W) 1 1 el L=
= (" S = +7—._,)—:—-_7 =+ 2ay +a,= 0.
Ay ] Ay

Ouam yuwcy

: o .
a;”—ay
M=Y+—e—[
2a,

amvaiThpuun épjaMuga Gepnaran TenrJama SHTH KOOPAHHA:
Ta cucrestacuga OY yKura cuMMmerpuk Ojarax

a,
p oy
A »

napatosa renraavaciira kesay. Hixoar, Ay =0, Ay = 0 X01
XaM 10Kopuarura yXmam Vpranuaa. :

48-8. Mxxunun TapTiGan CuPTHART YMyMuil TeRraamacuiti
KQWOHNK K{pHHULWIra KeJrTuputl
ki tapruGan cupTaikr yMynmuit TeHrJamac Kyfinaa-
T xk§punniia éauwnau (32- § ra Kapanr):
F(x, y, 2) = ay1x* - 2ay,Xy + agelf® 1 2014%2 + 2a5,y2 -
g2 + 2ay,% -+ 254 + 2342 + gy = (9.1

7
Iy (9. 17) tenrsamara Kapa® cHpruiur (GopMyJIacHin aii-
Jdai (aittn®  Gepuur)  Kuitnyg, aabarra. Cupr Tenmaltlaum!l
Magcivas cojtanamrnpuun (koopannaraiap GonHH K.)‘-IHPHUI
Ba Yisapin Gypumn ¢paaviia) HaTHKACHA CHPTHHHI (opma-
CH XaKiia anuk Xyjocara Keja oJaMmu3.

H O W -
1. Mapxa .1 koopaunatagsap Gounmauﬁynrau KKKHHYH Ta‘i)l
1.0/ CHPT  TenrJaMaciiin  KaHOHVK KYpPHHAWIA KeJarTnpuii.
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HMrxungn tapinGan CHPT TeHTVIaMacHHH KOOpAHHATA yKJaph:
Hi Oypulu iy Ousan wyHjail coajaJaliTHpaMisk, XocH
6yaran TeHraaMajza sir¥ K)opAMHATaJdap cucreMacH Gyiiiga
KoOpAunaraaap KynadTMacH HIUTHPOK 3TMaiiii.

Mapxasu koopjnnatanap Gowmja Gy/ran CHPTHHHT Tl
Jamvacijla YnsHKJM XalAJapH Ba 030] XaJH HINTHPOK STMAAl.
lysuur yuyn yapur Tedraamacn yly KypHHHILAA €3HIaH:
F (%, y, 2) = ayy #* + 2a;, xy -+ 2a,, xz + 2a,, yz + Guof® +

+ dy; 22 = 0. (9. 18
YHUHT uan TOMOHH yuTd ¥, Y, 2 y3rapyBuHHMHI KBajpaTik
(bopmacuaan ubopaT. ¥YHHM KaHOHHK KYpHHMIUra KeJTHpHU
YUyH %, Y, z ypuura Oypuur dopmyJaziapu épnamuaa auri
Xy, Yy, 2; KOOpJAMHATAJAp OpKaJsu H)oJaCHHH K Y AMH3. Bypmu
Gopuynanapu Kyinaarnya €smiajim:
X = X; COS%; + Yy COSCLy, - Z; COSCLy,
y =1 cosP; 4y cosp, + z, cosf, O 19
© 2 =X, COSYy -+ Y1 COSY, + 2; COsy,

éxu
x= Lix, + Ly, + 1,2y, g
Y= myx, + m,y; -+ m,z,, 9. 19)
2= Xy + nyy, + ny2y,

Gy epia
lislser ], €OScL; COSC¢L, COSCL,
1 2 3 1 2 Y
my m, m,|= |cosp, cosP, cos

Ny Ny Mg COSY; COSy, COSY,
Ouan (9. 18) tenraavann Kyiiugarnga ¢3uG onaMH3:
L%, 9, 2) = (apx + ayay + a1,2)' x (a5, % -+ apl) + 292 Y+
+ (@ % + ay + a,2) = 0. (9. 20)
O Xap Gup Kape mumpari uoia yuyn (9. 19°) dopmya-
Japra kypa Kyimjarura srasvpz:
ayX + apy + @z = (ayly + agm, -+ agny) x - (anls £
@ity + aiy) g A (anly + ajmy A agany) 2o (9 21)
A1 X - Aoplf - Ayy2 = (ay!; Uyplity - Ayylty) Xy ! ((I,_,llg 4+
= @outtly A aygrty) 4y - (@n1ly - agum, - agny) 25 (9 22)
X A Qyl) - g2 = (agly + agom,y -+ agny) X0+ (anl +)
@y & ag ) gy A (anly - agmy b agn) 2 (9. 28
Snjn Gy rGopanapun ga (9. 19°) nu (9. 20) raKyJaHcak,
Gepuaran 1enraama Kyiinjari TenrJamara Keaajn:

’ 0 % 9 ’ k: ’ o Y
M X+ 2a5, Xy + ayy'y? + 2a5," X125 - 20y, Y12, ayy'21=0,

(9. 24)
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Bus a ;i 1ap yuyn udonanapun €su6 yrupmacaan, a,’ =0,
a1y’ =0, a,, =0 wapraap GaKapmmummi TaJa0 KIIaMH3.
By rtenrsmkaapuunr Gaxapuaumm Gusuu Kyiingarn cucreMa-
Jiapra oqmb KeJgajgu:

ay L4 ay, mFay np="%4 1 o
Qyy Uy 4 gy 1y Gy 1y = Ly tity, (9.25")
Ay b+ agy my 4 ag; ny= Ay 0y
ay by ay, my +ay; ny =% 1y >
Qg 1y + gy My + Qyy 11y =Ly 11y, (9. 25”)
gy by 4 gy my -+ agy Ny =Ry 1y,
ay I, +ay, my+ag ng=>41L,) s
Oyt Ly + ayy My + ayy 1y =My My, . )
agy ly+az, my+az, ny=»x, n,
IOkopunarn cucremamapuu eynm yuyn Kyiimparn Girra®
an l+a, m4ay,n==% 1,
Qyy L+ ay M+ ay n=2»~1m, (9. 26)
ay l4-a, m~4-a,n=»~1n -
cHcTeMani eviur erapan. ByHmur yuyH (9. 26) cucremann
Lyfinjariuua é3u6 osnamus:
(ay—2) I +a, m+4a;, n=0,

IF

Qg [+ (@go— 1) m~+ay n=0,
Qg |+ agy m(ap—2) n=0.
By cicrema noszan ¢apkmn eunvra sra 6ymimn yuyn
Ay —A ay ayy
A= 15 Qyy — A Qg
g A gy — M
MATPHILAIINT panri nkkura Tenr Gymmn, aban det A=0

Gy kepak. By

det A= |ay oy — A Quy =

g1 () Ay — M
TenraaMa 2 ra uncbatan KyO TemrJama6y.mG, yii A mam-
plitanie. Yapakmepucmurk mexeaasacy ki Terni kéadpa-
MK iopstanune  xapagmepucmuk  meneaasact.  AeiinaaLH.
(9. 26") renraavannur ewnwiapunn keadpamus popsaruiz
Xapakmepuemur conaapu Xam aeitniaju. Arap (9. 26') Tenr=
JOMA CUMIAPHIT Ay, Ay, A, JleCaK, KYpcaTHIN KHiliiH 9Mac-
Kt @y = hy, @y = Ay, Gy = Ay TeHrAMKAAp  ypunan Gy-
JaJi.

— A
an Ay, Qg ' Z0ulo; 26')
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Xap Gup XapakTepHCTHK coHra Moc Hynanum (9. 2))
cHeTeManad tonmaau. By #ifmanmuunap, sbuu {1, my, 0
i=(1, 2, 3) BexTOp1ap xeadpamur gopmaza Hucbamar 6oy
UyHaauw KM ukKUHYY mapmubay  cupmea Hucbamax 6oy
ugraauur Jeinaam.

Arap Gy yura BekTOp Gupauk BekTop Gy.Maca, y Xoai
VIapHU

u=é‘ (L=1,"2,28)
VB +m2+n2
COHra KynaiiTupu6, GUPJHK BEKTOPHH XOCHJ KHJIHII MYMKIH.

Ouan Oow HYHAJMUIHMHT Ba XapaxkTepHCTHK TEHNa
HIAW3IapUHHET Ga®k3y Xoccaqaapniu KVpuO yHKamH3.

9. 4-teopema. Aeap (9. 26") xapaxmepucmur mexe:
AaMarute ukkuma hy, h, uadusu xap xua 6gaca, Y Y040
6y waduaaapea moc xeaysuu {Ly, my, n;} 6a {l,, My, N} €ek:
nopaap opmozonandup, AbHN yiudy TeHTIHNK YPHHJIH:

L l, +my my+ny n,=20.

Mc6or. (9.25') cucrema tenraamasapliHi MoC paBHII
l,, m,, n, va kynaiiTupu6 Ba (9. 25”) cucrema TeHIJaMass:
puun Moc paBuwaa [y, my, n, ra xynaiitupnG KyHHxarH cic-
1eMaJIADHH XOCHJT KHJIAMI3:

anElREERaR - ay, ny L, =M L 15,

Gy LMy o doy My M+ @y 11y M, = Ay 1y Mgy
Ay by My @y My My, +-ay, ny n, = hy N0y Ny
anslietas i, L ay, n, =M 1 1

oy by My + a5y 11, My - a,, 1y 11y = Dy My My
ayile gy My 1y - ag, 1, 1y o= A, Ny l

_Xap Oup cucremanuur Tenraavasiapiii Xajiva-Xaa Ky,
KYHIAAMHHE XOCHJ KHAaMH3:

A=, m, -+ 1, 1))

Ay =2y (L L+ my m, --n, n,).f
AnMo Ay = A, skannra Gepocnta xicoGaani Epaaniija HIOKY
Xocuat ks Mysgm. [ynune  yayn (2, — M)(Wly +

Sy A mn,) =0 tenrgmkka  sravius.  Dynja Ay #dy
waprra kypa L, 4 mm, - ngn, = 0 keauG  unKaad, Wy
Omlan reopema neor  6y1n.

9‘”_.1.00},0” a. (9.2(}') xaparmepucinur MCH2AAMAHIHE
waduarapu xagurud conaapdar uGopan.

(9:26") renrsama & yura xakuinit (xap Xua GKi Kappas
JIH) WIM3ra, ékin anGatra Gui KK Ba HEKIED KY1Ma
KOMINVICKC nitn3napura sra Gyuajan. Dy osnaesmenrap MareMa-
THKaJlall Mabiym,
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Hc6or. Papas xuaaitmik, Ay=a-+bi Ba hy=a—bi.
Komnsieke comndap (9.26°) Ttenrsamann nunusaaps 6yacis,
6ynia b+ 0, i =)/ —I. Bynga A, ewnnra {l,=u; + vi;
My = Uy + vyl {n; = uy + v,i}, A, eunnra sra {l, = uy — vyi;

My = Uy — 0y {1, = wy— v,f} iiynamimap Moc KeJcu. b0
waprian Ay = a -+ ib Ba A, = a— ib naguanap Typanva.

9.5- reopevara kypa [/, + mym, -+ nn, = 0. Byn.:@ L,
ly, my, m,, ny, n, Vpuura yJapHHHT HpogalapHuH Kyicak,

B+ ul 4+ 0i=0

TEHTIKKa KeJi

=0 =0, =

13, AMMoO Oy TeHIVHK (aKar 4y = Uy = Uy=
=0 Gyarangarnga ypunan GyJaau. bBynnan
ly=m; = ny =0 sxann xemi6 wnxanu. By, sca b+ 0 wapr-
ra sui. Jlemak, XapakTepHCTHK TEHIJaMa KOMMJIEKC HJAu3ra
ara smac.

(94) pa (9.5) Teopemasapaan Kyiingard HaTiKazap
Kemd ungaj.

9. l-matuxa. Keadpamux dopmaca Hucéaman 6ot
lijnaruea s2a Gjacan eeKmopaapiune Koopdunamaiapi Xa-
Kurgud: conaapiar ubopamoup. ; s

9.2-naruma. Keadpamur opyaea Hucbamar Y3apo
mene Oyasaean uaduzaapea sioc xeayeuu Gour dyHaAuuLIAP
yaapo opmoz20nardup. ;

Xapakrepuerik Tenrjava ewnvia - yupaiiguran  aipuv
Xoaapnu kypub unKamms. -

I-xX0n. Xapakmepucmux meneaasanure xamna uaou3-
Aap gzapo mene, avhu (9. 26°) mewesama yu Kappaau ua-
ouse QNS

=-lg = Age

riMyJIcXasasiapaa sapyp Ovaran ymly TacAHKHH
Kypaiiiig: xakuknit @, b, ¢ connap opacia yumoy

atbtc=0, ab+ac+bc=0

wapt Gankapiica, Gynian @ = b= c =0 Mynocabar ypHHJH
SKANH Keanh ynkaam. e
Xakukaran XaM arap a +b + ¢ = 0 Gy.ca, >
(@40 -4-c) =a* +-b* +c® +2(ab+ac+be)=0 6yaam.
ab e} be =0 waprra kYpa oxupri TeHruK daxar a =
b= ¢ =0 Xoaparuna ¥puuanup. - B {
O (9.26")  renraavann Kyitgtarn kYpHHuLAa ¢3aMi3:

28 : 5§ A= Sy i + 5y = 0. (927)
By renrmixna s; = ayy - Gyg + agss
g (y Qygf  |Qry Qyg| o (@2 Qo (9.28)
i Ayi=Top ayy Qg Qya Ay )y
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B i a

ay; gy Qyy >
53 = a1 Uy Qyy |- (9.29)
g1 Ays Ay
My Ay Ay (9.27) TenraaManHuur HJAM3JapH  GYJITaHH Yayy
Buer teopemacupan Kypuiaérran A, = A, = A; XoaAd
s;= A+ A, + Ay = 3My,
Sp=2; hy+ Ay Ay + A, Ay = 322,
Sg=M o hy: Ay =23
TeHrJHKJIapra sra Gyuamus. IOxkopnparm Mynoca6atiapian
5;— 3k =0
' o L
Bynra s; Ba s, yuyn upoxanapnn k§amua:
5 — 3k = ayy + ay, —{~a,, —3M = (@ — M)
+ (@3 — 1) = 0,
a8 9 e
§,— 8 =ay a,,—a?, + au Ay — A2 + Ay Agg— 5=
= (@ —k,) (g —hy) + (@, — 1) (@y, — M) + (a:,,;z.)».)é

7% i

+ (a2a — A+

X (ay — }.)——(112—(1“7—2 (ay; —;’ Bopk G

Ammo

2 (@4t +ay) g —6 22=2-3 2, 1, —6 A3 =6M—
—6A2 =0

Hemaxk,

(@, —2y) (ag—2y) + (an —A x)((’ =

— ) = aietear, a3,
Bynaan 10|(opuzla KeATHPHITal TaC/HigK:
Age— Ny =0, — :0 Ba ay, 1y = gy = 0 KeaHO Uiz
Ka/lt. Duji s,- By, 8 = 3M3, s, = A3 yn (9.27) ra ki
CaK, XapaKTepHCTHK TeHrJjgama Kyii/jiaru H_‘.‘[)HIHIIUFE! KeJsaii:
—A8 - i hb=3 *" - 7”1' =0 C¢xn Oy TenrJamMa  coaaa
—(A—=M)?=0 l(ypmmnu.l K H.

I()nopn,huu MyJI0Xasajapian Kypuuajiki, arap Xapakre-
PUCTHK Tenrama yu kappasn /. njamuara sra Gjica, Gy Xod-
Aa KB Jpatuk dopma

F (%, y, 2) = Ax® 4 hy? -+ A2?
Kypunnuira sra Gyaaau. By xonaa micnmuan tapTnGan cHpre
ra pucbaran Gow fiyHaauuIn UXTHEPHIT HKKHTA  §3aP0O- NEps
NEHIRYJIsIp  BeKTOPAADP @ik /iaii/] (9.17) 7Tenraama sca
cpeparn TacBupIaiii.

y) A (e — M1) (Ay—
= 0.

kypa ay—h =0,

o

X(x? 4yt 4-28)
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2-x on. Xapaxkmepucmusr, menzaasa uadusnapudan UKKu-

macu 6up xua (mewe) Gyjauit MyMKUH, [BHL
05 A = A, # A,
By Xonna (9.25) cucrema Gurra Ba akar Gutra uHHKJM
SpKJH TeHrsiamMara sra Gyuans. Dynra HUIOHY XOCHJ KHJHII
KHiiHH 3Mac, Afiraiimg,
(an—"2) l4+am—+ayn=0 (9:31)
TenrJava ~ (9.25) CHCTEMaHHHT UH3HKAM 3PKJH TeHriaMach
Oyacun, Gy renrsaManuur Gupopra {ly, my, fi} euHMHHI
anuiaaiivus. Cyurpa {l;, m,, n,} Bektopra nepneHHKY.Isp
Gyuran {l,, m,, n,} BexTOpHH KyfarH CHCTEMaJaH aHHK-
JaiivK3;
(@n —2y) Lo+ az, my +ay 1y=0,
Iy Ly +my my +ny ny=0.

{l;, my, n} BexTOpHHHT KoopammaTamapn A=A, OYarania
(9.25)  cucremagan annkaanaiu. Jlekun Gy BEKTOPHHHT
KOOp/HHATANaPHHH COAAAPOK Iyl GHAaH XaM anHKJam MyM-
ki, Byuunr yuyn (9.31) tenraavami {{, m, n) 8a {au—~,
@1y, @1} BEKTOPJAPHHHT NEPLEHAHKYJSPJHK IapTH A0 Ka-
pelt kupost. Bynnan sca yunpun BexTOPHHHT KOOPAHHATACH

{au—2, ay, ai}
3Kaul KeanG yHKaji.

Ulynnait Kumo6, arap surd KOOPIUHATAJAp CHCTEMAcH-
HUHT fiyHaAuyM Tonuaran BEKTOPJ/IapHHHT iiyHamumy  GHaaH
yerma-yer ryuca, y XoJia sHCH KOOpAHHATANap crmemg'cn-
ra yruaranjaa kBanparnk opma Kyiingard KaHOHHK KypH-
Hniira sra G6yJaan, sbHH

Dax® - gy 4 Ay2? = Ay (22 - 48) + Mgl

By xozma (9.17) renroava Guaan ndogananysui HKKHHUH
TapTnbam cHpt afllauva CHpTAHp. 5

3= X0 1. Xapakmepucmux menesamanune uadussapi Xap
Ay, 15 j (aoHu gsapo mexz omac).

By Xosna (9.25) cuereva kampaa HKKHTA UHBHKJH 3pK-
JI TeHrJamara sra, sbpn A Marpuuanuur panrd 2 ra TE]ﬂt[‘.
Byuna . xapakiepuernk Tenraavamumr Xap Gup niansura ya-
apo- nepnemnkyasap Gour iiynanuuap Moc KeJaii. '

Jlenak, Gy Xoana Gepnaran’ HKKHHWT Tll])THGiﬂl CHPT KaH-
Jaiinp yura YKKa sra Gy.aram CHpTHH TacBHpJAIlL.

L-aue o, Kyfiarn ngxunun raprunGan cupT TeHrIaMacHHH KalOHHK
K{pHumra Keatupunr:

5x* 4 Ty* + 62° — 4xz -- 4yz — 54 = 0.
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Eunm, XapakTepHCTHK TEHMIaMany Ty3aMu3a:
5—4 0 —2
0 7—L 2 =0
{ —2 2 6 —A
E€xH
A® —18)% 99\ — 162 = O,
By Terrjavanuur magnsnapu b, =3, A, =9, Ay =16, [evak, it
TeHIiaMacl KaHOHHK KJPHHHIUIA Kyiingarnya €sujiapH:

352+ 9y2 + 622 — 54 =0

éxn
2 2 2
& v 21_1
B e 1,
18 6 9

Ilynnai kHANG, Gepnaraw TeHrsama 9JAUNCOMJAHMUT TeHrJaMachian bo-
o P o St [

pat G6yam6, yunnr apum Yiaapn a==3 ' 2, b=16,c= a2 o
2-Mmucoa, x2—2y 2 -4xy—8xz-18 = 0 MKKHHUH TapTHOI Cilp

TEHrIAMACHHN KaHOMHK KYPHHMIIrG KeJTHpIHr.,
Eunw, Xapakrepuctux Teuraavamn Ty3anis:

1—2 2 —1
2 —2—2 2| = 0.
—1 —2
Tenraavann eyns, My =A; =—3 pa by =6 waauzaapun TONAMH3. Byrz

4cocan CHPTHHHT KAHOHHK TeHrjamaci Kyiinjgarnua é3unajan:
2
—3xf -—3yf - 62’;’ +18=0én '
6
Hevak, Gepuaran cupt Gup nazaaam rumepGosoni  siai, yHUAD ApEd
VKnapn a=b= /G, c=V3.

255 Hmfuuqu Taptuban cuptuunr  ymymuil  TeHrJamachii
KAHOHWK Kypuunuwra xearupuw. (9.17) renrjaManuur 4ai
TOMOHH XaJlIADHHH TPYNnaaainmz:

1) cupruunr KBaJIpaTHK hopmach:

A ok Gyl + a,,2° 4 2,5y + 2ay,

?) UH3HKJAN (hopmac: 2a,,x - 2a,, -+ 2a,,7;

3) o301 Xaum: Uy 3 }

Busyunr makcamns, (9.17) rtenrsavany KaHOHMHK K-
PHHHUITA KeJTHPUIL Ba CHpTHMur Kypuuuiming  aniKiatian
noopar. By macananm KOOp/MHaTaapiin  asanrTipius iy
Omnan xan guaamns. Bywimr yuyn koopiimata  KAaphi
Wynxait G6ypamuski, Ykaapunur iiyyasnn  kpaapatng  ops
MAIr Gonn fiffuamiuaapn: Guaan yetma-yer TyILICHH.

13y Xomna kagpatik Qopya fyimgars sanonnk K§pis
HHIUrA  KeJiajun: :

- 2a,,y2;




Ay x4 agy? + a2 205, xy + 205, %2 4 205, 42 =
=M x‘f Sl Az!/f + g2l

2) unsukad ¢opMa KodpHLHEeHTIapH Y3rapran Xoaaa Xya1-

AH WyHJall yH3uKJIH (opMara yTaju: :
2ay% + 205,y + 25,2 = 2018, + 20081 + 20421

(H1, 1y, 1y, — KO3(QHIHEHTIapHH XHCOGIAUIEN MHCOAA KYpa”
MH3);

3) 0301 Xaj Ya3rapHIICH3 KOJalu.

lynpait xuau6, (9.17) TeHrnama Ky#ufard KypHHHIIra
KeJajuu:

Max? 4 hotf? 4 D22 - 20120+ oYy + 22y 40 = 0. (9:32)

(9.32)  TemrsaMann COAAJAITHPHWHHAL 0ab3H XOJIApIHIL
KYp16 ulKamus:

a) (9. 29) XapaKTepHCTHK TeHr/aMa HJIH3JapHHIHT 6H-
PouTach XaM HOJra TeHr GyaMAacHH. By Xonza (9.32) Tenr-
JlaManu I\)uunaruqa éau MyMKHH

A (n+, 2+, (y+;)=+(z+ =

l‘z
=— + — g (9:33)
i
R 10, i yisel) hoopmma'ra.nap cHCTeMacHHH KOoopAlHaTa-
Jap Gouln
/ 2
P [ f", te, _T) HyKTara Tylajuran KHHG napajiied
Ay
mnwpmm Y Xoaza (9.33) Tenrsama Kyiinjard Kyplmumra
sra Gyaanu:
M x4 Ay g F Ay 2 =aly (9.34)
By renrnavaza X,, y,, 2, AHTH KOOpAHHATA CHCTEMACHHHHT
y "d]’\ll‘ll(.']ii])l[.

P2 1" 13
a, = + - + e
: \; Mg
Arap ay, + 0 6§uca, (9.3»1) TeHrIaManH
2 2 22
B (9.35)
Qq4 agy 44
k§prmmiza é3mn mymkni. ay, = 0 Gyaca, y X0nAa
\" l/‘..' -)
SEEE 2 =0 (9.36)

Py, - il iy o



Tenrjavara sra Gyaavus. Oumu (9. 34) renriava Kapgail
CHPTHH anMKJAIMHEE TEKWHPHO unKayus. ByHuur yuyn kosj-
drunenTaapuHNr KabyJd KHAHIm MyMKHH Gy/rad 6Gapya Hio-
panapui Kypu6 unkavus. TeKIMpHLI HaTHKACHHH Kyiiijari
JKajipaara €3aMus. :

CupTHUHT H) THH
Nl h i hs T pTH KaHOHHK CHpTHHHT
44 TeHrJIaMacH HOMH
1 + =+ + =+ 9J1IMNCOHL
22 U2t MaBXyM Hn-
2 2 20T O N ABXyM S/IHD:
= = = 7 at e b +L: ! coni

geleil mad i 0 '7+%+T=o’ HYKTA

Gup nanaam
rune poaoHA

HKKH Nanaani
runepGoaoHL

6. o= et ¥ 0
L

0) XapakTepHCTHK TeHIJaMa WJiH3iapyian Gupn noJra
TEHT, ABHH Macanad, A, = 0, aumo Ay 7= 0, Ay =0 Hs 7
(9.32) Tenrnamanu Kyiiuzarn-a ésuG osiaMus:

THAOJH KOHYC

; HKKHHYH Tap:
=0 ,

) - \2 ’
Ay (X1+ L;j)?+/.2 (yl—}—%) + 2u, (21 4 L) =0,
e 4 \ ,l:
Gynja y
' pn2 2
Q=g — 1 —_2
2y Ag

R (0, %1, 11, 2,) xoopimnatanap cucteMacHnn KoopiuIHas
. i Ha a;,)
Tanap Goun 0, (—Tv B _U) nyirTa OGiusan yer-
X "2 Iy :

Ma-yeT rylwajuran KuanG napasgesn xyunpamis. Yrunr gop-
MyJanapu Kyiiaariua Gjoan:
: I 1", u:
=t (_r)’ Y=Y+ | - 2i=7; - ( -

= Ay s 2 - \ Ia
PHAIL ANTH KoopiaTtazap cuctemachjia CHPT TCHIJIaMacy

yiwly kypunmumnm onaun:

A ’\: 2y .’/}- + 24,y 2, 0.
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By tenrsiava A, Ba A, HHHD Hiopamapn GHp Xua Gyirania
SMMUITHK napa()oJlOu)lHH, YJapHHUHT HILOpaJapH Xap XHJ 6le-
rapja runepOoJHK napaGoJoHAHH HpoaalaiiH.

B) XapakTepHCTHK TeHIJaMa HIHuziapiian OHpH HoJra
TEHT, sbHH MacanaH A,= 0, aw\loh-,—O A, #0,1,=0. By xo01-
Jla CHPT TeHIJIaMacH Ky»HHAard KypHuuuwaa Gysaiu:

B2 pe\?  p2
;1(’51‘*‘;_1) +2, (yl'{';;) =—I+H2/7»§—a“.

Arap Hy l".-
xi b =g Yty =Y
y g
Ba
TR
= ——d=10
7‘1 1 ;\" 41 44
Jlecak, y Xoaia TEHTJIAMAHHHT KYPHHHLIH
A 224D, i=a, (9.37)

0ynann. Ozox Xan a, # 0 6yaca, (9.37) TeHrJaMaHHHT K-
PHHHLIK
S Y2
o SRy
— N Sl e
a, /bt aglhy
arap a;, = 0 Gy.ca, y Xosxa(9.37) TeHraMaHHHT Ky PHHHLIH
———x::; _y,:;’ 0 (9.39)
1/My o l/)':‘. = !
Ofmamn.  (9.37) tenraava KO3QHIHENTIAPHHANT HILOPaJa-
pura Kapa®, Kyiinjari CHPTJIapHH TacBUpJaliH.

(9.38)

‘ 8 ' CHPTHUHT KaHOHNK
g & ; OMH
M e 1 TeHravaci Cuprauir
x* !/-.'
I = s == “T--{ =1 SAMMNTHK UWHAHHAD

MapXyMm S/1JHNTHK

2 " I
5 : WHAMHED
B yrE Xd HKNil YKKa ora
) 0 —4==0 Gyarai MaBXym Te-
1l kncankaap Ky |Qiu
U
i { e v s ] napaGoank UH/HHELD)
a b
b uh
5. I 0 A s e ¥3apo KecHuIyE:
a® b TekHeanKIap H#y P
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) XapaKTepHCTHK TEHIVIaMAaHHHT HKKHTA HJAH3H HOAra
TEHT GyJICHH, ABHH A, = A, =0, A; 5 0 Ba P, %= 0. ¥ Xour-
Ia (9.32) TenrmaMaHn

e \
Ay (xx St p—lj -+ 2u, (!/1 F 94_1) - 21,2, =0
Ay M2
Kypunuwia é3u6 onavus.-R (0, x, y, z) cHCTeMaHHHT KOOp:
AuHatanap GomHHu (—75—‘, —2u, O) HyKTara KydHpard
M Me
= M1 S O i
XYy=X— = i =Y ey ey kg
7'l He

dopmytanap épaavuia napaaiesn Kyunpamius. Dy Xoaxa CHPT
TeHT,1aMacH

~

Axd + 2.y, + 20,2, = 0
Kypunumra xeiagun. By cucremannur yKiapHuH Kyiingard
ol — g2’
et R
=8 Y= e g i
dopmyanap épravuna R (0, ¥y, y,, z,) xoopjunaTajap cHes
TeMacuuunt  Oyx, i Gyiimua Mabiyy Oypuakka GypaMis.
Hatwiana gyimparn tenraava xceua G.aji:
Ax® 42 )/ pl 42 4 = 0.
By tenraama scoeuncn 0z’ §xxa napassen Gjaran napa6o-
MK UHIMHAPHU Hpoaaiaiiim.

1) XapaKTepHCTHK TeHrJaMaHuur HMKKHTa  HAH3H HoJira
TEHr OfJICHH, Abuu

! 4
5 pay’ -+ 12"

% ol AT

Ng=hg=0, A; %0 Ba 1, = p, = 0.
By %omna (9.32) tenraava Kyiiugars Kypupnmura KeJaagH:
2 '“’I{
Ay x1+,—) +ay—— =0:
"2 Ay
Koopnm{a'ra YK aapuaunT HyHaJHIWMHY  Y3rapTHpMac1an

P g
Y2 =Y, I
P2

12

- l ’
q)op_\,[y‘na.nap épaamnia a“_T’ =a, Gearunau VU])H‘HIQ CHC-
< 5 1 I '
TEMaHH napajjes Kyuupcak, cHpT TeHrsavac h,x) -+ a;, =0

KypHHKWIRA oaju. By tenrgava Mag, << 0 wapria Oup Kyt
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XaKHKHIT TEKHCIH CHH, May, >0 maprza sca Gup Kyt MaBxyM
TeKHCJHKHN Ba @, = 0 LapTia 3ca yCTMa-ycT TyLYBYH K-
KH TeKHCJAHKHH Hpoaaiaiinm.

Hevak, (9.17) Tenrsnama kosduLHenT/IapHra Kapab Ky-
Hifarn cupryiapuu neofanan MyMKin: 1) sJiunconz (onmui,
MaBXym); 2) runepGosona (GHp najsadi, HKKH namaid); 3)
napaGoJyionst (3MnNTHK, THNepGoMiK); 4) WHAHHAP (XaKuKHif,
MaBXyMm); 5) Komyc (XakHKmii MaBXym); 6) y3apo KecHwyBuH
TEKHCANKAap (XaKHKHil ki MaB\ym).

Mucoa. Kyftngarn ngkimgn TapTuGi cHpT TeHT/IBMACHRH KaHOHHK
KYpiniira gearupuir: 2x34-2y--32 44 xy+-2x2+ 22—V 6 x+6)/ 3y—

—5V22z—3=0. : 3
Evynw, XapakTepHcTHR TeHNVIaMaHH Ty3aMH3:
2—M 21
2 2—A 1 =0,
1 1 3=2

Byhzan A, =92, h, =5, Ay =0 un Tonamus, JH1u XapakTepHCTHK TeHr-
JaMaHi )\Jill,ldr“ h)pnmluua €3amu3:
Q=M1+ 2n+n=0,
2[+(2-M m+4-n=0,
[4+m+@B=An=0,
Byuaa A =A; = 2 necak, y Xoana

2m+n=0,
204+n=0,
I4+m+n=0
cHcTemara sra 65‘-nauua, By cicremannur Tpisian Gyamaran eumm [ =1,
hr »
m=1, n=—2 6ynag, Hdemak, a; ={l, 1, —2} sexrop Gow fijHa-

JIL

:LHHI\ [dll M,
Oupn A=Ay =5 pecak

gl =0
cicTemara sra Gyaamms, | ‘aH eunni [ =
m == Jewmax, Gow it ¥Haauw-
HH a .!‘1 $
Huxosr, 7» =hy=0(
cHetemara sra Gymamus, By r Tpipan Gyamaran ewni =1,
ms=—1, n=0 6yaam, I & (1, —1, 0} sektop yuuwun Gous

i fuaymiuan annkaaii g,
Bom H\Il.l JIapra Moc GupalK BEKTOpJIAP l\yuu;urlllla 6)’:181111.

- u|={_l Evtes
= e T
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. }
ey = |az’ ”/37 AR )

‘*_L—;=]_’ e e e
ez s

[Hewvax, Gynapra acocaH KOOpAMHATATApHH aaMalITHPHUI (hOPMy.aapin
3anis;

2 )|
= . i
x—-V-G— xl-‘_]/ﬁ Y V6 1,,
1 1 < {
y_VS X1+V—3— yl—r’/i 21, f
1 1
2=V-2— 1 ,/5' Y1

Bepnaran TenrnaMauuur yH3HKaH (opymacH 0307 xan Ghiad GMpra Kyfu:
aaruya Caunanu:
/6 x+6 )3y —5/ 22— 3= ]6(1 ” 2z;)
e = — —_ x T
V6 x+ Y z ]/6 1 ]/G V
il 1 1
EEal/ et == —_ 2 —es _/)'—
+6V (V3 +-|/3 !/1+-1/3 1 ) OV (V 15 -1/2 1
—3= 10y, 4
YHuHr KpajpatHk opMacil sca
KHAHG, GepHiran Tenrjava

22 4542 + 1041 + 82, —

:7_/1 h_w;,”.luulra sra, lysiaii

3=0

KypuuHura Xeapu, By Tenraavant sua xyiinzarnua €auin MyMKUH

28+5 @1 +1+8 (2, —1)=0.

arapThpmali, X, = X, 1 =

AN KOOpAHHATA JkMapuuMEr §fuaanuiin
z;) cHcTe-

=Yy— 1, zy=2,F | tpops Myaandp épiamuaa R (O, ¥y, Y1,
MauH §3-y3ura napannen kyjumpcar,

2}63 - Syj + 82, =10
HH XocHA KHaHWl Mymgud, By cupt saauntik napaGoJomaanp

9-6062a doup mawsrap
e
L R na F (%, x)=x*—232%+} 4xy — xz kvappatng (opManuur
MaTpHUACHHH E3uT,
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1

2

0
=3

2. R* Ba R® na kpajpaTik (OPMaHHHT

1 :
OFSE =0 Z =
5 S_I [1 iyl 10_|

i oL 6) | — D
2 L=l

1
: 0
0 —2—10 EO RN Ele o (i
L 3 1 0 2_| |_ 0552 il 5_|
MaTpuuanapy Gepuarad, KpaapaTik q:opmami'éaxmr.
HKaeoGaap:

a)

—p
a) F (x, x)=—2"4 262 4 xy +6x2— 23
6) F (X, §) = a7 4 2y — 42 + 507 — 2y 4 2xe — 2z — 242 +
+ dyu + 2zu - 6zu.
3. Opronopvannanran GasHcaa Kyfiiard kpaipaTik (opyanapii Ka-
HOHUK K §pHHHIIra KeATHPHHI:

a) 2x% 4 y? — 4xy — 4yz;
6) 3x* + 4y -+ 52* L 4xy — 4yz.

KasoGaap:
1 2
s [wete-tuste
iy s i IR D e
4l gl —Bi) = Xen Rl
MR
3= T x4+ 3 ¥+ 3
1 2 2
6 R G0 et
) M=tk FJ U
R IR P et 2
™ 1‘1!/1’-1-?‘1': yl=§'\+'§‘ !/+3~Z.
el 1.
'1’:—3- '\"rs- .‘/+'3—
4, Vuby. 3242 .0 s 2 23
a) A= |2 4-=2]; 6) 2 5—
0—2 § =i o]
i = e 7 1 _0-'p : GaTnapaan Q Ba
MatpHianap Gepiiaran, A= 0~ 'BQ, A, = Q™ BQ mynocabaTAap; 2
I '.3‘.1[rllllu(hl]‘lill Tonir, 6y epa Q ———,()].IUIOHJ.’I, [} — pnaronas MaTpit
1o,
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Kaso64 ap ens2 1
Wiser 3 3
2 100
B | B=[040
B 3 Goq
e 2
B0 3
Dpun i
Bl /550 =5
& V5 5 100
== e e = {f0NI8d
i }51/5— > Vs | B= 1001
55

|t ceo| —

5 F (Z _;j = 3x2 4 2¢% + 2% + dxy - 4yz KpaApaTHK (popManH ke
HOHUK K §PUHHINrA KeATHPHHT,

JKagob, F = 2;:"—’ =y -+ 5z13.

6. Kyfmnary ukgnau TapTuGay Srpy i3y TeHI/1aMaJapHHH KaHo:
HUK K pHRMILrG KeJaTHpPHHr:

a) 5x® 4+ 8xy + 58 — 18x — 18y + 9= 0;

6) 17x* 4 12xy 4 8y* — 20 =0;
B) 2 — bxy o 9 4 10% 4+ 70y = 0; 1) 3x® + 4xy + 2x—4y=9=0s

JKasobrap.
2y 2 g2
2) el il s 0) LR T 1
I i i I ; 7 +1 H
2 2
By = V0 x; ) G G
1 4

7. Kyfiugarn cuptaapuger ymyMmuii TeHr/avaiapuin KanoHHK KJpis
HHIIFa KeATHpHHT:

a) 8x® 4 4y? + 52? — 445 =22 4 29 = 0),

6) dxy 4 y* + dyz + 22* —4x — 2y — 5 =0,

B) (x—1) (4 +1) (2 + 1) — xyz = 0,

r) x* o 2xy + 2x2 + 3y — 2yz | 322 — 4

1) Yt —2* + dxy + 452 — 6x — 12y 4 8

HasoGaap.
X2 g2 22

L] : I} =2 2 2. 0,2—8=0, B) ¥yl
1’+3~+—4——], 6) 4x2 + 2 — 222 , B) 22 =43

I 3 5 :
—Htr=00 M+l 43 YE=0, p) 22—y =2
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{AB] — AB kecya
[4B), | — AB éxu I myp
|4B|, d (A, B)— A HykTazas B myxTaraua 6iaran Macota ([45]

KeCMaHHHr Y3YHJIHTH)

Pagn

l, ACT — nyxra | Tyrpu unsugga, 7 TeKHCJHMKKA TerHuyjH
1, Genru xam A HYKT2 | TYEDH UHM3H:Ka Terduid G y/HWHEH GHam

Agl—A nykta [ TYEPH uH3MKKA Terkw M swac
| © T —1§ep unsugpars Hykiaaep Tinaamu T TeKHCJHKLErH HY:

Tanap TYnaaMHHHHE KHCMHIHD
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O, = ®— O, purypa O ¢urypausr kHem TynaamH (KHCMH)

Dy ® — @, durypa @ Qurypausiur /[ guem Tynaasd (KHCMH) sMac

O, = @, — D, pa @, durypanap ycTMa-ycT Tyuapd

@, = D, — @, a @, purypanap KOHrpysHr

D, @, — D, Ba D, durypanap Gupaatumack

@, ) @, —®, Ba D, ¢urypaaap KecHiunach

(4, B)— A Ba B nykranopuuur TaptuGnawray Ky$pTH

4, AB— pextop

-

0, AA—woms eexTop

s

|al, |AB| — pexTopaap y3ymanru

11 — Agnammupow (uypaap éxn sextopaap)

1} — Kapama-kapun fiyuaaran

frofe— fy Ba f; anmawTuprinap KOMRO3HIIACH

(ABC), (T)— A, B, C uyxtanap opKaiau §TyBUH TEKHCIHK
-~

T s

(4, b)) —sexropaap opacuzarn Gypuax
ey

(ly ls) — TYPpH unamgmap opacj arn Gypuai
N

(T Ty) — Texncanxnap opacunark Gypdax
P S

(l, T)—Tyrpn unang pa Texucauk opacHjaru Gypuak
R — xagmguit connap 1inaavu

R’ — unzmian dazo .

R" —n ynuoean eextop ¢azo

Ep —n ynuoean Eexany dazocu

€,1 — Kponexep chvzoan

[iR" = R™ — wnsuinm axcaantiphiu

Q:R" +R" — wnzngan oneparop

FiR" — R" — unzngan dopma

P — maiijon

¢: A+ A— addna aamaurtHpyin
— e e e &
a + b, AB.CD — pektopaapunur ckaiasp k{'nafituacH
— > —) —> PR—
a X b, AB X CD — pektopaapuwsi gexiop Kynalitmach
[Tt — Teckapu akcaanTHpHiu
E — aftuan akcaauTHpHi
i — napajje] Kyuupuiu,

a
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