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Martpuua Ba yjap ycTHIA amaJjliiap.

MaTtpuua 1e6 COHTapHUHT TYFpU OypUaKkiIu jKaJBajura auTuiaau.

a,; a, ..
a a ..ooa
21 22 2n
A=
aml am2 a‘mn
Benmnamnap: A- MaTpula, aij - MaTpula 3JICMCHTJIAPU, | - 6epm1raH 3JIEMEHT >KOMJIAIITaH caTtp

pakamy; | - yHra MOC yCTyH pakaMu; M - MaTpuLagary carpjiap COHH; N - yHAAru yCTyHJIap COHH.

Arap M =N 6¥yica marpuua KBajgpar mMaTpuna ae6 atajagu. N - COHM MATPULAHUHT TapTHOU
JNeuIaay.

bup xun ymuyamra sra OyiraH MaTpulaJIapHUHT MOC 3J€MEHTIapu y3apo TeHr Oyiica, OyHmai
MaTpulaiap y3apo TeHr MaTpunanap ae0 aranam.

Arap maTtpumaHuHr Oapua 3JIEMEHTIApW HoJulapjaH uoopart Oyica, OyHmall maTpuiia HOJUIA
MaTpuiia 1e0 aranay.

Arap KBaJpaT MaTpUIIAHUHT aCOCHI JAMaroHaimuaaru 6apua snementinapu 1, konranmapu 0 6yica,
OyHnai MaTpua OuparK MaTpuua ed aTanaau.

1. MaTpuuaiap ycTuaa YM3MK/IN aMajuiap.
MartpuuanapHu Ky,

bup xum Mx N ymuammm 4 Ba B mMarpunanapausr duruaavcu Ae6, Xyaau myHAal yodaamMiu C
MaTpuiara awTuiaguku, Oy MaTpullaHuHT xap Oup smementn A4 Ba B mMaTpunanapHuHr Moc
AJIEMEHTIAPUHUHT HUFUHANCHIAH nOopat Oyaau:

1-mucoJr.

2 3 11 -1 4 0 -1 o
A= Ba B = MaTpULIAIAPHUHT HHFUHAUCHHU TOIHMHT.
0 4 -2 8 2 -2 5 7

Eunm. bepwiran matpunanapHuar Oup Xui skoifa Typrad aneMeHTiapunu kymmo, C =4 + B
MaTpHILIa AIEMEHTIAPUHH XUCOOIaiMu3.

C,=a,+b,=2-1=1 ¢,=-3+4=1 ¢c,=1+0=1 c,=1-1=0;
¢, =0+2=2 ¢,=4-2=2; ¢, =—2+45=3, ¢, =8+7=15.
111 0]

i i 0,C=A+B=
YHAAH IHLTHD, [2 2 3 15

MaTpHuuaHH COHra KynauTHPHILIL.



Matpunanu conra kynaitupui ne6, yimuamu OepwiraH MaTpuia yiayamura TeHr OYyiraH,
xap Oup seMeHTH OepwiraH MaTpula >J€MEHTHHU OepuiraH COHra KyHmaTHpHILIaH XOCHJ Oyirax
MaTpuuara auTuiaagu.

2-MHCOJI.

Arap 4= 2 -31 . B= 432 0ynca, 54 — 2B MaTpULAHU TOIIUHT.
-1 0 -2 -3 1 -4

Eunmr.

10 -15 5 8 6 4
54= , 2B = ,
-5 0 -10 -6 2 -8

10-8 -15-6 5-4
-5+6 0-2 -10+8

(2 -21 1
1 -2 —2)

lyunai ko, 54 — 2B = [

5A—ZB=[

2 —21 1
1 -2 -2/

2. MaTpunajlapHu KynaiTupuii.

Vigamu mx p Oynran 4 martpuua Ba yadamu P XN O6ynran B maTpunanapHumsr kynaitMacu
ne0 ymuamu M X N Oynrad mryHaaid C MaTpulara aiTWIaJuKH, YHUHT Xap OUp dJIEMEHTH Cij Kyilugaru

(dopMya GHIaH aHUKIAHAIN:
p
Cij = zaikbkj’i =1..m,j=1..,n
k=1

[ynnai kw6, C; j OJICMEHT A MaTpuuaHuHr i - un catpusn B Marpuuanumr yHra Moc j - un

YCTyHMIa KYNaUTMaCUHUHT HUFUHIMCHIAH HOOpAT HKaH.
Matrpunanapau KynauTHpHIl aMand KOMMYTaTHB sMac, sbHM AB # BA. Xakukatnan xam, 4B
KymaiT™Ma MaBxyj Oyica, yiadyamiuapu TYFpH KelMmaciurua cabadimm BA KynmaliTMa yMyMaH MaBxXyJ[

Ooynmaciuru MyMKuH. Arap 4B Ba BA map MaBxyJ Oyica XaM, yJapHUHT YiIdamiiapu Xap Xui1 OYIuimm
MYMKHH.

bup xun ymuamnm kBaapat matpunanap yuyH 4B Ba BA KynailTManap MapXyj Ba yiap Oup Xul
yirgamra sra Oyinaau, aMMO YMyMaH OJITaH/Ia MOC 3JIEMEHTIIapy TCHT OYIIMaTH.
3-MHuco.1.

Kyiingarn matpunanapuu Oup-Oupura kymadtupuiml MyMKHHMH €k Hykmu? LllyHu aHukmnasr.
Arap kynaiitma MaBxyJ Oyica, yHH XUCOOTaHT.

0 3 [5 6J
A=|4 -2|BaB= :

7 8
1 -1

Euyum. 4 Ba B maTpunanapuunr yndamnapunu Takkocnaimms. Al3x 2], B[2>< 2]. Byaman N =1,

m=Kk, IIYHUHT YYyH AB[3>< 2] MaBxXyH, Kynaiiltma BA 3ca MaBxKyZ 3Mac.

AB xymnaiTMa 3JIeMEHTJIADUHHA TOTIAMHU3:
(@b)11=0-5+3-7=21;(@b);p=0-6+3-8=24;(@b)n=4-5-2-7=6;
(@b)p=4-6-2-8=8; (@) =1-5-1-7=-2;(ab)s;=1-6-1-8=-2.

21 24
ynnaii kunub, AB=| 6 8 |, BA MaBxXyn smac.

-2 -2



4-mMuco.1.

3 2
2 -2 10 -1 0| __
Arap A= , B= oynca, AB Ba BA HU TOIIUHI.
-3 1 -11 11
2 4

Eunm. MarpunanapHu KYHaUTUpUII MyMKHHMH €K HYKIWTHHM OWIMII YYyH YJIQPHHHT
YuaMaapyuHU aHUKJIaMU3.

A[2x4], B[4x2]. Byrnau n = | =4, m = k = 2, mrynunr yuyH AB Ba BA MaTpuuanap MaBxy/,
xamaa AB[2x2], BA[4x4].

C = AB mMaTpUIIaHUHT 3JIEMEHTIAPUHNA XUCOOIa yayH 4 MaTPUIIAHUHT CaTp dJIEMEHTIAPHHU YHTa
MocC OynTraH B MaTpUIIaHWHT YCTYH JIEMEHTIapura KynanTHupuiiau.

c1=2-2+(C2)(-H)+1-1+0-2=9

(A HuHr OWpHMHYM caTp DJIEMEHTIAPUHUHT B HHUHT OWPHHYM YCTYH 3JEMEHTIapura
KyHnaTMaCUHUHT WMFUHAMCH; XUCOOIaHAETIaH AIEeMEHTHUHT OMPUHYHM UHIEKCU 4 MaTPHULIAHUHT CAaTPHHU,
MKKUHYY MHJIEKCH 3ca B MaTpulia yCTYHUHU OUIIAUPALIN).

c12=2"2+(-2)-0+1-1+0-4=5;
cn1=-3-3+1-C-)+(-1)-1+1-2=-9;
c=-3-2+1-0+(-1_-1+1-4=-3.

[ynnait kuauo, C=AB=( o 5].
-9 -3
D = BA marpuua sneMeHTIapuHM XucoOnaéTranga B HUHI caTp JIEMEHTIapd A HHUHT YCTYH
JJIEMEHTIIApUTa KyNauTUPUIIaIN.

d11:3'2+2'(-3):0; d12:3'(-2)+2'1:-4; d13:3'1+2‘(-1):1;
du=3-0+2-1=2; dn=-1-2+0-(-3)=-2; dpp=-1-(-2)+0-1=2;
ds=-1-1+0-(-1)=-1; dyy=-1-0+0-1=0; dun=1-2+1-(3)=-1,
dgz=1-(-2)+1-1=-1;, dyz3=1-1+1-(-1)=0; dau=1-0+1-1=1;
d41:2'2+4'(-3):-8; d42:2'(-2)+4'1:0; d43:2‘l+4‘(-1):-2;
dyy=2-0+4-1=4.

0 -4 1 2
-2 2 -1 0

Mynnait knno6, D = BA= '
YHAau K P 1 -1 0 1
-8 0 -2 4

TpaHncnoHHMpJIAHTaH MaTpuua 1e0, YJIapHUHT SKOMIAHMIIIApH CaKJaHTaH Xolja caTp Ba
YCTYHJIApHHH aIMAlITHPHIIIAH XOCHI OyiraH marpuiara aitmwiaan. Hatmwkana A maTtpuiara HucOaTaH
TpaHcnonupaanran A' MaTpuna Xocua OYIaau, YHMHI JJIEMEHTIApH 4 MaTpuua >JIeMEHTIapd OuilaH
KyHunaru MyHocabata OOFIaHAIN:
a’ij = ai,

3. lerepMHHAHT.IAP.

NukuH4M TapTHOJM JeTePMMHAHT 1e0, MKKHHYM TapTUOIM KBaJpaT MaTpHUIla SJIEMEHTIapu
épaaMua aHUK/IaHyBUM KyHUIaru COHra alTuiaaau.

a'll alZ
a21 a22

A= =8,;8;, —a5,a,.

JletepMuHaHTHUHT OOII JMAroHaNWAa IKOWIAIraH »JJIEMEHTIap KymalTMacuaaH, EpaamMuu
JMaroHaja >KOMIallrad 3JIEMEeHTIap KymanTMacu alupuilaan.

5-muco.J.



1 -3
=1.8-5.(-3)=8+15= 23,
5 8

YuyuHYH TapTHOJM [eTePMUHAHT €0, yYMHYM TapTHONIM KBaapaT MaTpHula >JIeMEHTIIapU
épaamMua KylWnaarnda aHuKJIaHyBYM COHTa auTUIIaIu.

Q1 Qp 3

A=ay 8y 83 = 8y38y8z3 + 38y 83, +
431 @83 8g3

+ 887383 — 8438,83) — 82851833 — 8178p383;-

by dopmynaam »crma® konmumr ydyH ydOypuakiap KoujacwmaH QoipamaHWUII MyMKHH. Y
KyHumarmiapaan uoopar:
KynmaiTMacH JeTepMUHAHTTA «+» Oelrucu OWiIaH KUPYBYH dJIEMEHTIIAp KyWnaarnda >Kouiamniau:

a‘ll a12 alS
a21 a22 a23 !
aSl a32 a33

bom numaronanra cumMMmeTpuk OyiraH MKKTa y4yOypyak Xocuan KuianHagu. Kymaiitmacu
JETePMHUHAHTIA «-» OelIrucu OWiIaH KUPYBUM dJIEMEHTIAp XaM, XyAOu LIy KaOu, épaamMuu JuaroHajira

HHcOaTaH >KOMIaIIa n.
all a12 a13
a21 a22 a23 .
a

31 a‘32 a33

6-mMucoII.
JleTepMUHAHTHU XUCOOJIAHT.
-3 5
A=[1 0 -4
2 1 -1

Eunm. 3-yu TapTHOIM JeTEPMUHAHTHU YHUHT Kougacuaan doinananud xucodnanmus.
A=2:0(-1) + (-3)(-4)2+ 511 -2:0-5-1-(-4)-2 - (-1)-1-(-3) =
=0+24+5-0+8-3=34.
JleTepMHUHAHTIApHUHT aCOCHM XOCCAlIapHMHM O€pHILaH OJIJUH TPAHCIOHUPJAHTaH MaTpHLa
TYIIYHYACUHUHT TabpUGUHHI KEITHPAMHIS.

JeTepMUHAHTIAPHUHT aACOCHI X0CCATAPH.

1. TpancnoHupaI HaTWKACKHIA ICTEPMHUHAHT Y3rapMaiu, SsbHU
Q, 8 Q| (& 8y Ay
Ay 8y Ay =13 8y Agyf
A3; 83, Qgz) [A3 8y3  dgg

2. JletepMHUHAHTHUHT caTp(€KM YCTyH) 3JE€MEHTJIapu OMpOp COHra KymauTtupuica, AETePMHUHAHTHUHT
KUIMAaTH 11y COHra KyIIauTUPWIAIU, TbHU

ka11 ka12 ka:Ls a; 3, a;
Ay, Ay Ay = kaZl Ay, Ayl

a3l a32 a33 a31 a32 a33
3. Honnu catp(éku ycTyH)ra sra Oyirad JeTepMUHAHT HOJITA TEHT
a‘ll a'12 a'13
0 0 O0|=0.

a31 a‘32 a33



4. Ukxuta Oup xu caTp(€Ku yCTyH)ra ara OYiaran JeTepMUHAHT HOJITA TEHT
all a'12 a13
a; &, a,=0.
a31 a32 a33
5. Mkkuta catp(€ku yCTyH)H y3apo MpOTOPIHOHAT OYJTraH AeTePMUHAHT HOJITA TEHT
a'11 alZ a'13
kay, ka, ka; =0.
a31 a'32 a33
6. JlerepmMuHaHTIa WKKWATAa carp(€KM YCTYH)H ¥3apo ajMamTupwica, YyHMHT Kuiimata (-1)ra
KYIalTUpUIIaIn.

ay; 8y Ay a;; @, a;
A, A, Q=8 3y Ayl
a3, 45 Ay a3, 33 Agg
7.
b,+c, b,+c, by+cy| b b, byl |c ¢, ¢
ay, a,, Ay3 | = Ay Ay, Ayt Ay Ay, Ayl
asy as, Ass Ay, dg Agg dz; 83 Adg

8. JlerepMUHAHTHUHT OuUpop caTp(éKM YCTyH) DJIEMEHTIapHUHU OUpOp COHra KymauTupuO, HKKHHYU
caTp(EKM yCTYH)HHHT MOC 3JIEMEHTIapura Kyuuica, AeTepMUHAHTHUHT KUMMaTH Y3rapmManu.

a;, + ka21 a;, + kazz a;; + kaaa a; d, a;
a,, a,, a,, =l Ay Ayl
as; as, ass Ay, 43, Ag

JlerepMUHATHHU caTp éKH YCTYH Oyiin4a €M,

JleTepMUHAHTHUHT OUPOpP 3JIEMEHTUHMHI MUHOPM €0, 11y 3JIeMEHT TypraH caTp Ba YCTYHHU
VUUpHILIaH XOCHJ OYIraH 1eTepMUHAHTIa aUTHiIaau Ba M i OunaH OenrunaaHay.

7- MHCOJI.

1 2 3 5 13

-5 1 1 yuyH ay, =-5, M21=_1 4=8+3=11.
2 -1 4

JleTepMUHAHTHUHT &ji JJIEMEHTUHHUHT aireOpauk TYIAUpyBUMCH J1e0 IIyHAall MUHOpPra aiTuiajuku, arap
i + j KydT Oysaca, y MUHOPHMHT y3Ura TEHT, i+ j TOK O¥Jca, MHHOpra KapaMa-KapIiy OyJraH COHra TEHT,
AbHU Aij = (—1)'+J Mij'

1y 6mnan 6upra Kyluaara TacauK YpuHIUaup: JleTepMUHATHUHT KUMMaTH YHUHT UXTUEPHUIL caTp
€KM YCTYH 3JIEMEHTJIAPUHHUHT yJapra MoC ajredpauk TYIAupyBUMIapra KyHaWTMacHHUHT HUFHHIUCHTA
TEHT, TbHU



a11 a12 a13 3

Ay 8y Ayl = Zaij A; O6yepmai=1,23.

a31 a32 a33 =

[yrnaii kniub, TeTepMUHATHU XUCOOIANl YIyH KaHTAHAUP YCTYH €KH caTp SJIEMCHTIAPUHUHT

anrebpauk TYIIUPYBUMIAPUHUA TONUO, YIapHU NETEPMUHAHTHUHI MOC 3JIEMEHTJIapUra KynaiTMacHHHHT
WAFUHANCUHYU XUCOOJIAI €TapInuIup.

8-muco.r.

6 MHCOJIIaTH IETEPMUHAHTHH caTpra éinm Epaamuna xucoomaimus. Kynaimuk yayH 2-4u caTpHU
TaHJIaMH3, YYHKH dpp = 0 OYnraHmuruaan

a,,- Ay =0.
[ynnait Kuauo,

Ay = (1) _13 _SJJ =—1.(-3:(-1)-5-1)=2;
P T 1 21-(3).2)= -8
Ao = (1) 1‘—— (2:1-(-3)2)=-

V xonna A = ay A + a3 Az = 1-2 + (-4)(-8) = 34.
IOxopu TapTné/Iu JeTepMUHAHTJIAP.

N - yu TapTUOIM JeTepMUHAHT Ae0 N - Ta caTp Ba N — Ta yCTyHJaH uOopaTr OynaraH Kylumaru
JeTepMHUHAHTIa alTHIIaIu.

a, Q, ... Q
dy,; dyy .. Ay,
d, a, ... a,,

VYyuHun TapTHOAM NEeTEpMUHAHTHUHI Oapya Xoccajapu N-4M TapTUOIM JAETEPMHHAHT YUYH XaM
VPUHIUIUD.

AManuérna 10KOpH TapTHOJIM ACTCPMHUHAHTIAPHU caTp €KW yCTyH Oyiinda éinmian doiinananuo
xucoOnanaau. YCTyH €ku caTp Oyiinya €U HaTHKacHIa JeTEPMUHAHTHUHT TapTUOM MacalTHpHIAAN Ba
HATHKaJa YHU YUYHMHYU TAPTUOIU I€TEPMHUHAHTIA OJIMO KEeJIUII MyMKUH.

Mmucou 9.
A-yu TapTHOIM AETEPMUHAHTHU XUCOOJIAHT.
2 -5 1 2
-3 7 -1 4
A=
5 -9 2 7
4 -6 1 2

Eunm. JlerepMuUHAHTHU IIyHIAH amMalITHpaMHU3K{, HATWXKaaa OWp YCTyH €KHM caTpia TypTTa
JJIEMEHTAAH y4Tacu HoJira ainaHcuH. ByHuHr yuyH 8-xoccanan ¢oiinamanamus. Arap neTepMHHaHTAA
+1ra TeHr aneMeHT O¥yiica, Oy Xoccanu Kymam xyna ypunnu 6ynanu. llynnait anemenr cudaruaa a3 = 1
JJIEMEHTHU TaHJAWMU3 Ba YHHMHI €plaMua 3-4d YCTYHHUHI KOJraH Oapya 3J€MEHTJIApUHM HOJIra
alJIaHTUpaMHU3.

[y makcanna:

a) 2-4yM caTp IEMEHTJIapHra yaapra Moc 1-4u caTp 3JeMEeHTIApUHHU KYIIIaMu3;

6) 1-uu cTap sneMeHTIapUHM 2 ra Kynautupu6 3-uum catp JIeMeHTIapuiaH alupaMus.
B) 4-4m carp dJeMEHTIapHuIaH 1-4u caTp sJeMEHTIapHHY alilpaMus3.

Hatmxkana Kylinnaru AeTEpMHUHAHTHA XOCWII KWJIAMHU3.



2 -512

-1 2 06
A=

1 1 03

2 -1 00

XoCH KWJIMHTaH IeTePMUHAHTHH 3-4d YCTYH OYiinya €itamus.
-1 2 6 -1 2 6

A=1-(-D**- 1 1 3=(1 1 3
2 -10 |2 -10
By nerepMMHaHTHUHT 2-4M caTp JJEMEHTIApUHM 2-Ta KymatupuO, 1-4u caTp sneMeHTIapuaaH
alimpamus.

-3 0 O
A=|1 1 3
2 -10

By nerepmunanTHU 1-caTp anmeMeHTIIapu OYyiinya Mn0 HaTHKaHU XOCHIT KUJIaMU3.

= —9:(— 1+1.1 3——. . p— o — —_
A=3 (T 1=-3:00-3(-)=-9

4. Teckapu maTpuua.

Arap A, =0 6yica A xBaapaT MaTpHLa XOC MaTpuLa, A, = 0 O0yJiica, XocMac MaTpuLa JeHniaim.

Arap A-At=A".A=E xabu Gynca, A KkBagpaT MaTpuua, ymaemai TapTHOMH 4 KBaapar
MaTpuliara Teckapu MaTpulla neiiunanu. bepuiran marpuiara Teckapd MaTpula MaBxy OYIHIIM y4yH,
OepuiraH MaTpULI@HUHI XO0cMac OYiuIIM 3apyp Ba etapauaup. Teckapu maTtpuua Kyiuaaru GopmyinanaH
TOIUIIAIH:

Av A A
AA AA AA
L | D2 A . A
A = AA AA AA
Aln A2n . h
AA AA AA
10-muco..
1 3 -5
4=|0 1 2 |MaTpuuara TeCKapu MaTPULAHH TOIMHI.
00 1
Eunm. bupunun ycryn 6yiinua €inbd A MaTpUIaHUHT TETEPMUHAHTHHU XUCOOIaiMu3.
1 2
A, =1 =1+#0
0 1

JHemak, A Marpuuara Teckapu MaTpuia MaBxy/l.
A MaTpuIaHUHT anreOpauK TYIAUPYBUWIAPHHNA TONAMHU3!

%21 A= - a,=f e
Ar=lg =1 Au=— 1578 Au=l =

_P 7, -5 -
Re=y 170 A=l 7 A=y

I U I O PR - I
AZly ™% AT 077 ATl o7

Harmwxkana:



1 -3 11 1 -3 11
0 1 -2|=/0 1 -2
0 0 1 0 0 1

At=

e

Il. Yu3ukau anredpauk TeHrjaMajaap TH3HMHU.

Yu3uKjam TeHriama aeo,
X +a,X, +..+a,X, =b,
KYpUHHIIJArd TEHIJIamara aiTtwiaau, Oy epma @; Ba b — commap, X;- Homabaymiap. lllynnmait kumuo,

YM3UKJIM TEHTJAMAaHUHT Yal TOMOHMJA HOBMAIyMJIAPHUHT YU3UKIM KOMOMHALMSACH, YHT TOMOHHKZIA 3Ca
COH TypajH.

Arap b=0 O¥nca, YN3UKIN TEHTIamMa GMP KUHCJIH, aKC XOJAa, SbHU b = 0 Oynca, OUp KMHCIU
OyJaMaraH TeHrJiamMa JIeHuiIaau.

Yu3uK/IM TeHTJIamMaiaap TU3UMH 1e0 Kyluaaru KYpuHUALIIard TU3UMIa alTHiIaau:

a, X, +a,X, +..+a,X, =b
Ay X, +8,X, +.+8,,X, =D, (1)

A X, +a,,X, +...+3,X, =D

m

Oy epna 3y b, - connap, X;- HOMabiymnap, N — HOMablIymjap COHH, M — TEHIJAManap COHH

(i=1m; j=1n).

UM3uKIM TeHTJaMaiap TH3UMHHHHT €4UMHU 10 IIyHai Xy, X5 vy X, COHIIAPTA auTIWIAaNKyu, Oy
COHJIapHU HOMABJIyMJIap VpHHWra KyWWITaHAa, TU3UMHUHT Xap OWp TEHrJIamMacu YPUHIU TEHTIMKKA
allitaHau.

Arap YM3WKIM TCHIVIAMajlap TH3MMH Xe4 OyIMaranjga OWTTa edumra dsra Oyica Ouprajaumkaa
0yJaran, akc XoJa, SbHU e4ruMra sra 6yimaca, OMprajaukaa 0yjamMaraH TeHriaManap TU3UMHU JeHnIau.

[lynuHraek, arap Oupramukaa OViraH TeHIrJamManap TH3WMMH sTOHAa e4uMra odra Oyiica
AHUKJIAHTaH, OUTTagaH KYT e4rMra dra Oyiica, aHMKJIaHMaraH TeHriamManap TU3UMHU 1e0 IOpUTHIIAAN.

1. "'aycc ycyau

@apa3 kunaiinuk (1) Tmsumpa a,, #0 Oyiacun (OyHra TeHryamMangap YpHUHM aJIMallTHPHLI
épramMuzia JOMMO JPUILHUIT MyMKHH). BUpHHYM TeHIIaMaHu Xap MKKajla TOMOHUHHU aBBall a,,ra Oyaamus,
cyHrpa aj;ra Kynaiitupamus, Oy epza i — HaBOaTAaru TEHIIamMa TapTUON.

Xocun OyiaraH TeHramMallapHu TU3UMHHHT KOJTaH Xap OWp MOC TEeHTJaMacujaH anupamus.
ManbiayMku, Xocui OyiraH sHTH TEHTJaMalap TH3UMHU OepuiiraH TeHrjamMaiap TU3UMUTA TEHT KyWIHAHD.
Xocw OyaTaH SHIM TH3WMJIa OMpUHYM TEHTJaMaaaH Oollka Oapua TeHriamaiapa X, =0 Oynamu, IHHU

TU3UM KyHuJaru KypuHuiaa Oynanu:

Arap sHru xocun OynraH TEHrJIamanap TU3HMHUIA X, HUHT OJauaard Kopduiuentiap xamMmacu

HOJITa TEHT OyIIMaca Iry aCHOJIa X, HU XaM HyKOTHII MyMKHH.

By xapaénnu TH3uMmaaru Oapya HOMabJIymijap Y4yH JaBOM 3TTUpHUO, OepuiiraH TeHIJIaMasap
TU3UMHUHU KyHuaru yuOypyak HIakjinura KeITHPUIT MyMKHH:



X, +.ot 85X, =D, )

a;,b, Ba b, Genrunap GunaH anIMAIITHPHUIUIAD HATHKACHIA XOCHI OYIraH COHJIM

by epna &,
KodpduirenTIap Ba 0301 Xa/uap OeJlrumiaHra. (2) TH3SMMHHUHT OXMPrd TeHrJIamMacuaaH X, HU TOINAMU3.

CyHrpa keTMa-KeT ypHura Kyiui épaamuaa KojiraH HOMabJIyMJIapHU TOIIAMHU3.

11-mucoa.
Tenrnamanap Tu3umMuHU ['aycc ycynuaa e4uHr:
3X-y+2z=9
X+4y+z=4
2x-3y+3z=11

Eunm. Taycc ycynum OepwiraH TeHIJIamMajap TH3UMMJArd HOMAabIyMJIApHH KETMa-KeT
nyxkorumaan nboparaup. by ycynnu kymnam ocon 0yaumy yayH 1-4u Ba 2-uu TeHIVIAMAJIAPHUHT YPHUHU

aJIMalITUpaMu3.
X+4y+z=4
3X—-y+2z=9
2x—-3y+3z=11

OHau 2-4yM Ba 3-uM TEHIJIaMalapAaH X HU Wykoramu3. ByHHMHr yuyH OuMpuHYM TeHIJIamaHu 3ra
Kynatupu0d, UKKMHYM TEHIVIaMaJaH, 2 ra KynaiTupuO, 3-uu TEeHIJamaJaH aiupaMu3 Ba KyHuaarura sra

Ooynamms:
X+4y+z2=4
-13y-z=-3:
-11ly+z=3
2-4y TeHrjamara 3-4u TeHIJIaMaHu KyIu0, 3-uu TeHIIaMa aH Z HU HYKOTaMu3:
X+4y+z=4
-13y-z=-3-

—-24y =0

Oxupru Tenrnamanan y =(Q SKaHJIMIY KeMuO 4uKaau. by KuliMaTHu 2-uu TeHrnamara Kyiuob Z Hu

aHuKTaiiMu3. Tonmirad Y Ba Z HY 1-4u TeHrIamMara Kyino Tonamus. Z = 3, x = 1.
[Mynnait knmod, x =1,y =0,z =3.
2. Kpamep ycyau

HobManymiap coHM TEHTJIaMaiap COHMTA TEHT OYIraH KyWuaard YM3uKIN TeHIJIaMajaap TH3UMUHU

Kapaiiuk:
a; X, +a,X, +..+a,X, =hb
8, X, +8,,X, +...+ 8, X, =D, @3)

A X, +a,X, +...+a,X, =b,
DnemMeHTIapu HOMabJymyiap onauaard kosgduuuentnapaad ubopat A JAeTepMUHATHU acOCHi

JeTePMUHAHT Je0 aTaiiMu3.
a;; a5, ... Qg

A=|f Bz @] @)



JETEPMHHAHTAA X; HOMabIymiap OlguIard Kod(duiueHTaapiaH Ty3WIraH YCTYHHU 030] XaajdapaaH
u0opar ycTyH OMJIaH alIMAalITUPUILIAH XOCUII OYIrad JeTepMUHAaHTHU A,  OuiaH OenarunanMus.
]

VY xonpa:Arap A # 0 6¥yica, (3) Tuzum Kyliunaru GpopMmynanap OUIaH aHUKIAHYBYH STOHA €YUMIa
. Axl AXZ AXn
ora. Xl:T,XZZ A ,.,,,Xn = A .

1) Arap A=A X, =0 6yca, TU3UM YEKCH3 KYTI €41Mra 3ra.

2) Arap A=0,Ba A, mapaaH xe4 Oynmaranna Outracu HoJaH GapKiIu Oyica, TH3UM e4nMra
]

ara smMac.
12-muco..
Tenrnamanap tuzuMunu Kpamep ycynuaa equHr:
4x-y+z=2
X+y-2z=1
2x+3y—-4z=6
Eunm. Acocuii 1eTepMUHAHTHU XUCOOIaiMU3:
4 -1 1
A=l 1 -2/=9=%0,
2 3 -4

JIeMaK, TeHIJIaMaliap TH3UMHU TOHA €UYMMTIa 3ra.
Ay, Ay n A; — napHu TONAMM3.

2 -1 1 4 2 1 4 -1 2
A=l 1 -2=9, Ay=11 -2=36, A,=1 1 1=18
6 3 -4 2 6 -4 2 3 6
bynnan
A9, A 3, A 18
A9 A 9 A 9

3. UM3HK/IM TeHI/J1aMajlap TU3MMHMHH TeCKapH MaTPUIA épAaMUAA eYMIl.

Uusukm TeHraamManap TH3uMH (3)-Hu KapaliIik Ba KyWugarnda Oenruianuiap KApUTanInK:

d; 4 ... 4y,
a a o a
A= "% 7% 2" |- TM3MMHHMHT MaTpuLacH,
a, a, ..
Xl
X = X2 |- HOMabJIymJiap yCTyHH,
Xn
by
b, o -
B= - 030]1 XaJu1ap ycTyHu. Y xonza (3) TH3MMHM MaTpHLABUIl TCHIIaMa KYPHHHIINA
b

n

Kylugaruda €3uil MyMKHH:
AX =B. (5)
®dapa3 Kunanuk 4 - xocMac MaTpuia OVICHH, y XOJJa yHra TecKapu A MaTpHLla MaBXKy[

O6ynanu. (5) TeHrIaMaHUHT Xap UKKA TOMOHUHU A ra vangan KYTIaUTUpanIHK.
A'AX = A'B.



Masnymkn A"A=E, yxonga EX = A™"'B, EX = X sxannurugas X = A™B.

Ilynnait Kb, (5) — MaTpPULABUI TEHIIAMAHUHT eunMu, A MaTpuuara Teckapy MaTpPUIIAHMHT
(3) TMBUMHHMHT 0307 XaJJapuaH HOOpaT YCTYH MaTpUliara KyrnaiTMacura TeHT 3KaH.

13-mucou.

TeHrnamanap TU3UMUHU TECKapy MaTpula €pJamMuia €UHHT.
x-3y+z=1
2X+y-2=6

5x—-4y-7z=4

Edvum. TU3sMMHUHT MaTpULIACUHU Ty3aMHU3.

1 -3 1
A=|2 1 -1
5 -4 -7

A4 =-51 #0, nemax, TeHrIaMaaap TU3UMHU STOHA €YUMTa 3Ta.
A? MATPUILAHU TOIIAMM3:

Ay=-11 A, =-25 A, =2
A, =9 A,=-12 A4,=3
AlS

=-13 A,=-11 A,=7

-11 -25 2
YV xonma 41— _1 9 -12 3|
51
-13 -11 7
1 X
Arap p_ |6l x-= y ‘IKaHJIMTUHY 9bTUOOpPra 0OJIcakK, OepuiraH TeHIIaManap TU3UMHU eYUMU X =
4 z
A*B Oynran AX = B MaTpuIlaBUil TCHTIaMara aiijaHau.
[ynnai kummo,
-11 -25 2)1 -11-150 +8 -153 3
X=—% 9 -12 3|6 -1 9-72+12 S -51 |=|1}

51 51
-13 -11 7)\4 -13-66+28 -51 1
spanx =3,y =1,z=1.



Ynzukiau ajaredpa 0yJuMHuIaH TONUUAPHK BAPUAHTIAPH

Bapuant Ne 1

8 1 9 0
1. JlerepmuHaHTHU XucoOmaHr: (6 -1 4 1
01 0 1f
1 -1 2 2
3 0 4 -1 1 2
2. A=|-2 2 _3|BaB=|(0 1 -2|Marpumaiap yuyyH A*—BA+34 MaTpULAIH
1 1 2 5 3 1
KYIIXaIHU XUCOOJIaHT.
1 -1 3
3. |3 .5 1 |MaTpuuara TecKapu MaTpULAHU TOIHHT.
4 -7 1

4. Tenrnamanap TU3UMHUHU ["aycc ycynuaa equHr:

X+2y—-2z=5
4x—y+10z =11.
5x+3y—-5z=9

5. Tenrnamanap TU3MMUHHM MaTpuLagap yCyauia €quHr:

X+2y—-2z=5
4x -y +10z =11.
5x+3y-5z=9



Bapuant Ne 2

1 2 3 4
2 2 4
1. JlerepMUHAHTHU XMCOOJIAHT: 3 .
3 3 3 4
4 4 4 4
1 0 1 -7 1 -3
2. A=|-2 _1 2|/BaB=|5 1 2 |marpumamap yuayn B+ BA +2A MaTpuuamm Ky
1 -1 2 0 1 4
XaaHA XUCOOJIauT
3.
8 5 -46
4. |, 1 _qp | MaTpuuara TeCKapu MaTPUIAHH TOIMHT.
3 2 25

5. Tenrnamanap TU3UMHMHU MaTpULAIap yCYJINAa €UHUHT:
X—3z+4t=-4
2Xx+Yy+10z-15t =10
2y+3z-6t=7
X+4y—z+2t=4

6. Tenrnmamanap Tu3uMHHU ['aycc yCynuma e4uHr:
2X; — Xy — X3 — 2%, =-1
— X —2Xy +3X3 + X, =3
2%, —3X, + X3 = 2%, =1



Bapunant Ne 3

1141
1. Jerepmunantau xucobmanr: (2 1 3 0
312 1
4 110
4 1 2 1 0 3
2. A=|-2 0 2|/BaB=|1 -2 4 |varpunanapyuyn A°—2BA+ A marpuuaBuii
3 -1 2 1 -2 -4
KYTIXaHU XUCOOIaHT
3 1 6
3. |2 _3 @ | Marpuiara Teckapu MaTPULAHH TOIHHT.
5 1 27

4. Tenrnamanap TU3UMUHU ['aycc ycynuia equHr:
2X—-y+5t=6
3X+2y—-2=3
—X+2y+4z+t=10
-y-z+3t=0

5. Tenrnamanap TU3UMHHHU MaTpULA YCYJIHJA €UHHT

X-y=3
2Xx+y—-32=3.
-x-2y+3z=0



Bapuant N\e 4

21111
S1p3111
JleTepMHUHAHTHU XUCOOJIAHT: 114 1 1,
11151
11116
0 13 0
A=| 3 1 2|BaB=|2 2 4 |Marpuuamap y4yyH 24%+ BA + 34 MaTpULAIHN KYIXaIH!
-3 3 2 31 -1
XHCOOJIaHT.
-5 3 14
4 2 13| Marpuuara TeCKapu MaTpPULAHU XUCOOJIAHT.
3 5 26

Tenrnamanap tuzumunu ['ayce ycynuna equHr:

4x+4y—-52=-2
3X+2y+z=7 .
X—y+10z=20

TeHrnaManap TU3MMHHH MaTpulajap yCyiauaa €4YuHI:

X+3y—z=4
X+2y+z=1.
X+4y-3z2=7



Bapuant Ne 5

3 -1 4 2
1. JerepMunanTHH Xxucobnanr: ° 2 0 1
0 1 -3
6 -2 9 8
3 -1 0 -1 0 2

2. A=|-2 1 -3|BaB=|3 1 -2| wmarpunanapyayn B’ — BA+4A marpuuanu

5 1 2 5 4 1

KYIIXaJHU XUCOOJIaHT.

3 4 27
3. |4 _1 35| Marpuuara TeCKap¥ MaTPMLAHU XMCOOJIaHT.
5 -2 43

4. Tenrnamanap TU3UMHUHU ["aycc ycynuaa equHr:

2X+3y—-4z+5t=3
-y—-t=-1
X-3z2+8t=-1
X+2y—-4z+3t=0
5. Tenrnamanap TU3UMMHU MaTpULIAJIAP YCYJINA €UHUHT:

2X; —3Xy + X3 =3

X, +2X; —3X3 =—5
5%, + X, —6x3 =-16

Bapuanr Ne 6
56 0 0O
1 56 00
1. lerepmuBanTHH XMCOONAHT: |0 1 5 6 o0l
0 01 5 6
0 00 1 5
4 0 2 -11 2
2.o-|_1 1 _3| B& B=| 0 1 -2| marpuuanap y4yH
5 1 2 5 -5 0

KYTIXaJHU XUCOOJIAHT.

2 -1 -3
3. 3 2 4| MaTpulara r€CKapu MaTpulaHd TOIIMHI.

2 -3 5

4. Tenrnamanap THU3UMHUHU ["aycc ycynuaa equHr:

A? + BA+3B

MaTpuuain



X, — X, +2X,—3X, =4

=X, +2X, =X, +4x, =1

2%, + X, —2X, +4x, =1
X+ X, + X3+ X, =7

5. Tenrnamanap TH3UMHHU MaTpHULAIAP YCYJINAA €UHUHT:

X—=3y+2z=2
X+y-52=7.
3x—-y-8z=16

Bapuant Ne 7
1111
1. JlerepMHUHAHTHU XUCOOJAHT: 2011
3101
4 1 1 0
1 5 4 -5 1 2
2. A=|-2 2 —4|Ba B=| 0 3 —1|Marpunamap yuyH
1 1 2 2 31

A®> —BA + 4B MaTpPULIATH KYTIXaTHA XHUCOOJIaHT.

2 4 3
3. |3 12 5 | Marpuuara Teckapu MaTpUI[aHU TONUHT.
4 1 -1

4. Tenrnamanap TU3UMMHU MaTpULIAJIAP YCYJINA €UUHT:
TX—-2y+4z=13

2X+2y—-2=2 .

3X-y+z=0
5. Tenrnamanap TH3UMHHU ["aycc ycynuaa equHr:

—X; —2X, +3X3+ X, =8

X+ Xy —2X3 — X4 =—5

2% —3Xy + X3 —2X, =5

Bapuant Ne 8



=

N

2 0 -110
12 -110
JlerepMuHaHTHE Xucobimanr: |1 0 1 0 1
01 -121
01 -10 2
1 0 4 11 2
A=|2 2 3|BaB=|3 5 2| marpuuanap y4yH
3 -7 2 5 31

B®— BA + 34. MaTpuIiany KyIxaiHu XucoOmanr

2 3 1
0 6 6 | Marpuuara TeCKapu MaTpPULIaHH TOIIMHT.

-1 -2 -1
Tenrnamanap Tu3uMuHu ['ayce ycynuaa equHr:
2X—-Yy+5t=6
3X+2y-2=3
—X+2y+4z+t=10"
-y—-z+3t=0
Tenrnamanap TU3MMUHU MaTpULAJIAp YCYIU1a €UHHT:
2x+y-32=5

X—y+2z-2t=-4.
2y—-z7z-t=3



o

o

w

Bapuant Ne 9

1 2 1 4
01 9
JleTepMUHAHTHU XHCOOJIAHT: ,
-9 1 1 -7
3 -11 3
3 -1 4 1 1 2
A=|3 2 0o|BaB=|-4 0 2| Marpunauap yuyn A% + 3BA + 2B marpuuanu
1 1 2 2 -4 3
KYIIXaJHU XUCOOJIaHT.
3 51
|2 4 0| Marpuuara TeCKap¥ MaTpMIAHH TOIMHI.
110

. Tenrnamanap tuzuMunu ['aycc ycynuaa equHr :

2x+3y—4z+5t=3
-y-t=-1
x—3z+8t=-1
X+2y—-4z+3t=0

TeHrnaMaJIap TU3UMUWHH MaTpulajaap yCyjinaa CHUHTI:

X=2y—12=2
—2X—-4y+2z1=4
2X+y—-3z=-2

Bapuant Ne 10

3 3 -4 3
JleTepMUHAHTHU XMCOOJIAHT: 06 1 1
54 2 1
2 3 3 2
-1 0 4 31 2
A=l 2 -3 1|BaB=|0 6 —2|Marpuuanap yuyH A*—BA +34 MaTpUIaIn
1 1 -5 2 3 0
KYIIXaJHU XUCOOJIaHT.
3 2 5
-5 4 3 | mMaTpuiara TeCKapu MaTPHUIIAHU TOTHHT.
1 -3 -1

TeHramanap TH3UMHUHN MaTpULAJIap yCYIUAA €UUHT!



X+y=1
y+z=4.
X+2=6
5. Tenrnamanap Tusumunu ["aycc ycymuna e4uHr:

2X+y—-52-t=2

X—-2y+2t=1
~X+3y-z-3t=-1
X—y—-z+t=1

Bapuanrt Ne 11

31 1 4
1. JlerepMuHAHTHU XUCOOJIAHT : 0 4 10 1_
1 7 17 3
2 2 4 3
3 5 4 1 1 2
2. A=/2 0 3 |BaB=|0 -1 2 |wmarpunamap yuyH BZ—BA+2AManI/IIIaJII/I
1 1 -4 1 3 -3
KYIIXaIHU XUCOOIaHT
2 4 3
3.|3 _1 4| Marpuuara TecKapu MaTpULAHU TOMHHT.

4 -2 5

4. Tenrnamanap THU3UMHUHU ["aycc ycynnaa equHr:

X—2=-2
2X—y—z=4.
y—2=-6

5. Tenrnamanap TU3MMHUHU MaTpULAiap yCyJIuaa €UUHT:

2X+y—-52-t=2

X—2y+2t=1
—X+3y-z-3t=-1
X—y—-z+t=1

Bapuant Ne 12



1 2 -1 0
.13 -2 1 2
I[eTepMI/IHaHTHI/I XHCO6HaHF.
7 1 4 1
0 1 1 -1
1 2 2 -1 1 -3
A=|-1 2 -—3|BapB=|5 (0 2 |wvarpunanap yuyx 34%— BA + +B matpuuamm
1 -1 2 -5 3 1
KYTIXaH! XUCOOJIaHT
3 3 1
2 -4 -3 .ManI/II_[aFa TECKapu MaTprullaHU TOIIUHI .
5 7 1

TeHrnamanap TU3MMUHU MaTpuLaiap yCyJjauaa €4HHr:

X—-2y+2+3t=-6

-10z+2t=-2
2X+2y—-52-2t=8
X+y—-z=3

Tenrnamanap Tuzumunu ['aycc ycynuaa €equHr :
4x-y+z=1
-3X+2y+5z=-20.
—4x—-2y+z=-18



Bapuant Ne 13

71 -1 0
.4 2 1 1
JleTepMHUHAHTHU XUCOOJIAHT ! _
3 -1 1 -1
2 0 1 5
3 3 4 11 1
A=|-2 -4 —3|Bap=|Q 1 2 |varpunanap yuyn 4>+ 4BA + B matpuuanu
1 3 0 5 3 4
KYTIXaHU XUCOOJIaHT
3 2 5
_2 1 3| MaTpuuara TecKapy MaTpMIaHHU TOIIUHI.
1 31

Tenrnamanap Tu3UMUHU ['ayce ycynuaa eqduHr:

X-y+z=0
2x+y—-2z=-1.
2x—y+z2=0

TeHrnaManap TU3UMUWHH MaTpulajaap ycyjinaa CYHHT.
SX+y—-4z=2
X+2y—-z=1.
3x—-3y-2z=0



Bapuant Nel4

2 1 0 -1
JlerepMHUHAHTHU XUCOOJIAHT: 3 711 _
2 2 0 0
1 11 1
4 0 1 -1 1 2
A=| 2 3 _3|BaB=|0 2 1|marpuuanap yuayn 4°— B4 + 2B MaTpunanu
-1 1 2 5 31
KYIIXaJHU XUCOOJIaHT.
3 -2 -7
3 4 _1| Marpuuara TeCKapu MaTPULIAHK TOINMHI
2 -1 -1

Tenrnamanap TU3MMUHU MaTpULAJIap yCyauaa €YHHr:

X—-y—-z=1
2X+2y—-2=2.
-y+4z=0

Tenrnamanap TuzumMunu ['aycc ycynuaa e4uHr:
2X+y-52-t=2
X—-2y+2t=1
—X+3y-z-3t=-1
Z-y-z+t=1



Bapunant NelS

1 2 1 4
. -1 0 2 -2
JleTepMHHAHTHYU XHCOOJIAHT _
1 3 2 3
1 -15 -1
2 0 4 2 1 2
A=|3 -1 3 [BaB=|-1 0 4/|wmarpuuanap yayu B> — BA + 54 marpuramm
4 1 -5 1 31
KYTIXaHU XUCOOJIaHT.
2 5 -3
3 13 -5 | MaTpumara TecKapu MaTPHLAHHU TOIHMHT
2 7 4

Tenrnamanap Tu3UMUHU ['ayce ycynuaa equHr:

X+y+z=1
2X—-2y+3z=3.
4x-y=0

X+2y—-z7-2t=5

L |2Xx-y+2z+t=-4

Tenrnamanap TU3MMUHU MaTpULaJIap yCyauaa €4HHr: )
—X+y+z-t=1

X—y—-z+t=-1



=
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w
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Bapuant Nel6

11 -1 2
.01 4 -1
JleTepMUHAHTHU XHCOOJIAHT: .
1 2 2 1
70 5 1
0 3 4 1 0 2
A=|-1 2 2 |BaB=| 2 -1 7| marpuuanap yquAz—BA+3A MaTpULAIA
1 1 2 -5 3 1
KYTIXaIHU XUCOOJIaHT.
3 -2 -5
2 17 4 | MaTpuuara TeCKapu MaTpUIaHH TOIIUHT.
5 16 3

12x, +13x, —10x, —11x, =6
10x, —5X, + 7X; —3x, =1

11x, —5x, +10%, —5x, =1
X, + X, —6X; +2X, =7

Tenrnamanap TU3MMUHYU MaTpULaIap yCyauaa €4HHr:

Tenrnamanap TH3UMUHU ["aycc ycynuia e4uHr :

2X+y—-52-t=2

X—-2y+2t=1
~X+3y-z-3t=-1
X—y—-z+t=1

Bapuant Nel7
3 2 5 1
JleTrepMuHAHTHU XUCOOJIAHT: -5 4 3 0_
1 -3 -1 -1
3 -2 4 0
3 0 3 2 1 2
A=|1 -2 3 |BaB=| 0 -2 3 |Marpuuamap yuyH
1 2 -1 -1 3 =2

A%> —BA + 2B MaTPHUIIHA KYTIXaJHU XUCOOJIaHT.

28 3 4
7 4 _1| Marpuiara TeCKapu MaTPHIIaHW TOITUHT
14 5 2

Tenrmamanap TusumuHu ['aycc ycynuaa e4uHr:



X—2y+5z2=20
3Xx+4y+4z=-13.
X+2y+z2=-8
X+ Xy +3X3 — 2%, =2
5. Tenrnamanap TH3UMMHYU MaTpULIAJIAP YCYIH/A €UUHT: 2% +2X, + 4% — X, =5
3%, +3X, +5X3 —2%X, =6
2% +2X, +8X3 —3%X, =7



Bapuant Nel8

-5 3 14 0
1. JleTepMHHAHTHH XUCOOJIAHT : 2 13 —1.
5 26 1
0 0 1 -2
2. A=|1 -4 3|BaB=|-3 -1 -4 |MaTpuuanap y4yH

A?> —2BA + 3B MaTpHUIAIH KYTIXaTHH XHUCOOIaHT.

2 -1 3
3. |3 -5 1/|. marpuiara Teckapu MaTpUI[aHH TOTIHHT.
4 -7 1
X-2y+z2=2
4. TeHrmamanap TH3MMHHH MaTpHLAIap yCyInaa e4uHr: | 4y 4y +5z = 10.
-X+10y-z=8
5. Tenrnamanap TM3UMUHU ['aycc ycynuaa e4uHr:
2X+y-52-t=2
X—=2y+2t=1
—X+3y-z-3t=-1
X—y—-z+t=1
Bapuant Nel9
2 3 4 5
1. JleTepMUHAHTHU XUCOOJIAHT 0 -10 _1_
1 0 -3 8
1 2 4 3
3 1 3 4 -1 2
2. A=|-1 2 o0|Bapg=|0 1 2| MaTpuuanap yquBZ—BA+3A MaTpHULaIn
1 -1 2 5 21

KYTIXaIHU XUCOOJIaHT.

2 -1 0 5

3. 3 2 -1 0 ManI/II_IaFa Tecxapn ManI/IIIaHI/I TOIIHUHT .
-1 2 4 1
0 -1 1 3

4. Teunrnamanap TM3UMHHU ["aycc ycynuia e4uHr:
X+y+z=1
2X—-2y+3z=3.
4x-y=0



X, +2X, =X, —2X, =5

2% — X, + 2%, + X, =4

5. Tenrnmamanap TH3UMHHU MaTpULIATIap YCyJIUIa CUUHT: .
=X+ X, X=X, =1

X =X, =X+ X, =1

Bapuant Ne20
1 -1 2 -3
1. JleTrepMUHAHTHU XHUCOOJIAHT: -1 2 -1 4
2 1 -2 5]
1 1 1 1
3 0 -2 1 1 1
2. A=| 3 1 1 |BapB=|2 -1 2 |varpumanap yuayn B’ — BA + 4B martpuuanu
-3 -1 2 3 0 1
KYIIXaIHU XUCOOJIaHT.
1 2 -2
3. |4 _1 10 | Marpuuara TeCKapu MaTPULIAHU TOIIMHT.
5 3 -5

4. Tenrnamanap TU3MMHHU MaTpULAIap yCyJIuaa €YUHT:

X-y+z=1
X+2y—-z2=2.
2x+2=0

5. Tenrnamanap Tusumunu ['aycc ycynuaa equnr
2X, + X, =5X;— X, =2
X, —2X,+2x, =1 .
=X, +3X, = X, —3X, =-1

X=X, =X +X, =1

Bapuant Ne21

1. JlerepMuHAHTHU XUCOOJIAHT:

w o N B
S~ N 2 O
w
|
(o))



N

0 1 3 2 -1 0
A=|1 -2 -1|/BaB=|2 1 -3|wmaTpuuaiap yuyyH B®+BA + 3B MATPULIAIH

1 3 2 5 -2 1

KYTIXaIHU XUCOOJIaHT.

4 -1 10

1 2 -2
MaTpuLara TeCKapu MaTPULIAHN TOIINHT .
5 3 -5

8Xx—-7y+10z-18t =17
3X+4y+9z-10t=7
2X—-5y+7z-10t=11"
O9x+8y+4z-7t=2

Tenrnamanap TusuMuHu ["aycc ycynauaa equHr:

5% + X, —8%, +10x, =-5
2X, + X, = 2X;+ X, =1

Tenrnamanap TU3BUMUHA MaT Hiaia Cynuaa CYHHT. .
P P Pyey —3X, —2X, +2X, + X, = —4

X, +2X, +2X;— 71X, =8

Bapuant Ne22
3 4 1 2
B 7 13
JleTepMUHAHTHH XUCOOJIAHT: 405 2 1
7 10 1 6
2 1 3 -1 -1 2
A=|1 2 0|saB=|0 4 -—3| marpunanap yuayn B’ —2BA4 + 44
-1 -3 1 3 2 1

MaTpPHIIATIHN KYTIXaJJHA XUCOOaHT.

110
0 1 1| MaTpuuara TecKapu MaTpHUILIAaHU TOIMHT.

1 01
X-y+2z=4
Tenrnamanap TU3BMMHUHU MaTpULAIAp YCYJIUAA €YUHT: J Dy 4 3y—4z=3.

—X+2y-2z=1

Tenrnamanap tusumunn layce yeynmuna eannr: |16% +18X; —22X5 +29%, = 27
10x; +12x, —16x; +20x, =18



=

N

w

e

1.

2.

3.

Bapunant Ne23

1 2 -1 2
JleTepMUHAHTHHA XMCOOJIAHT -2 -1 2 1_
-1 1 1 -1
1 -1 -1 -1
1 1 -2 5 1 -3
A=|-1 2 0 |BaB=|0 -1 2 |Marpuuauap yquBz+ZBA + A maTtpunanu
2 3 2 4 2 1
KYTIXaIHU XUCOOJIaHT.
1 -1 1
2 1 _p | MaTpuuara TeCKap¥ MaTpHLAHU TOIMHI.
2 -1 1

Tenrnamanap TuzuMuHu ['ayce ycynnuaa eduHr:

X+2y—-4z=-9
—-x—-3y+6z=13.
2X+5y—-z=-4

TeHFJ‘IaMaJ‘Iap TU3UMHWHHU ManI/IHaJ'Iap yCYJ'II/II[a CUUHT . 2X1 + 7X2 + 30 X3 — 65

Bapuant Ne24

12 13 -10 -11
10 5 7 3

JleTepMUHAHTHHA XHCOOJIAHT: .
11 -5 10 -5

7.1 -6 2
0 1 4 -1 1 -3
A=|5 -1 0|BaB=|0 2 4 |MaTpuuanap y4yH B? —5BA + 24 matpunianu
2 3 2 -3 2 1

KYTIXaHU XUCOOJIaHT.
1 2 -4
-1 -3 6 |, MaTpuIiara TeCKapu MaTPHIIAHHU TOIMUHT.

2 5 -1



X—3z2+4t=-4
2X+y+10z-15t =10
2y+37-6t=7
3X+4y—-z+2t=4

4. Tenrnamanap TU3MMHHU MaTpULlaiap yCyJauaa €4UHT:

5. Tenrnamanap Tu3umuHU ['aycc ycynuma e4uHr:
X+2y—-z7-2t=5
—2X—-Yy+2z+t=-4
—X+y+z-t=1
X—y-z+t=-1



Bapunant Ne25

1 4 2 0
.13 3 1 0
JleTepMUHAHTHU XUCOOJIAHT: ,
-1 2 -11
0O -1 1 2
1 -1 4 -1 1 -3
A=l 0 2 O0|BaB=| 3 4 5 |Marpunaiap y4yH B*+ BA +44 MaTpULIAIA
-3 -2 2 -2 2 -1
KYTIXaIHU XUCOOJIaHT.
1 00
0 3 5| MaTpuuara TeCKapu MaTPHULIAHU TOIUHT.
2 57

Tenrnamanap TuzuMunu ['ayce ycynuaa eduHr:

X—-2y+3z=-2
—-4x+5y+6z =-10.
X—-y+z=0
TeHrnamanap TH3MMUAHE MAaTPULIANIAD YCYJIUIA €UUHT: | — X; — 2X, +3Xg + X4 = 2.

2X; —3Xy + Xg —2X, =3



BapuanT Ne26

2 2 01
1. JlerepMUHAHTHU XUCOOJIAHT: 213 4,
1 10 2
52 10
1 1 -1 1 -1 3
2. Arap X|2 1 0 |=|4 3 2/ 0Yyinca, X MaTpHUIlaHX TOIUHT.
1 -1 1 1 -2 5
4 -1 2
3. |1 1 —2| Marpuuara TecKapH MaTpHLAHU TOIHHT.
0 -1 3

4. Tenrnamanap TH3UMHHU MaTpHLAIAP YCYJINA €UHUHT:

2Xx—y—z=4
3X+4y—-2z=11.
X-2y+4z=11

5. Tenrnamanap TusuMuHU ["aycc ycynuaa equHr:
X+2y—-4z=1
2X+y-5z=-1..
X—y—-2=-2



BapunanT Ne27

2 0 31
JleTepMUHAHTHH XUCOOJIAHT -1 31 0.
3 0 41
3 2 2 2
-3 1 2 -2 1 2
Arap| 1 0 -1|-X=|1 -1 3| 6¥uca, X MaTpULIAaHU TOIHHT.
-4 3 0 1 -1 4
1 51
3 o 1| Marpuuara Teckapu MaTpPUIAHHU TOMHMHT.
6 -2 1

Tenrnamanap TuzumMuHy ['aycc ycynuaa €4uHr:

X+y+2z=-1
2X—-Yy+27=-4.
AX+y+4z=-2
3X+2y-z2=4
TeHrnaMaJIap TU3UMHHHM MaTpuLaaap yCyiauaa €4YuHr. 6X + 2y —37=5.-

Ox+4y—-4z=9



=

o

BapunanT Ne28

11 2 3
Jerepmunantau xucodnanr: (1 0 0 3
6 3 1 -3
3 31 =2
2 1 0 2 1 0
Arap | -15 -3 -1|-X=| 1 -1 1 |.6ynca, X MaTpHUIIaHX TOITHHT.
2 -3 1 -10 -2 -1
4 3 5
3 1 1| Marpuuara TecKapM MaTPULIAHH TOIIHHT.
4 4 7

3X+2y+z=5
Tenrnamanap TU3MMUHU MaTpULaiap yCyJauaa €duHr: J 2y 4 3y+z=1.

2x+y+3z=11

Tenrnamanap TuzuMuHu l'ayce ycynuaa e4uHr:

2x+3y+2z=8
5x-8y+2z=17."
7x—-5y+4z=25



BapunanT Ne29

2 3 45
1. JerepMuHAHTHHU XHUCOOJIAHT: 111 1_
1 2 31
4 6 51
3 -2 4 1 2 3
2. Arap X7 2 3|=/11 -1 . O6ynca, X MaTpuIlaHU TOTIUHT.
10 -1 8 1 2 2
5 2 5
3. 3 § _3| MaTrpuuara TecKapu MaTpPHUIIAHU TOIIMHT.
-2 -4 3

4. Tenrnamanap TH3UMHHHU ["aycc yCyiuia e4uHr:

X+2y+4z=31
5x+y+2z=29.
3X—-y+z=10

2X+5y—-3z=15
5. Tenrnamanap TU3UMMHU MaTpHLAIAp YCYJINA €UHUHT: X+2y+2z=7 ..
X+3y—-5z=8
Bapuant Ne30
1 2 3 4
1. JerepMuHAHTHU XHUCOOJIAHT! 2341 .
3 41 2
4 1 2 3
1 2 -3 1 -3 0
2. Arap |3 2 —4|-X=|10 2 7. 6ynca, X MaTpULIaHU TOIHHT.
2 -1 0 10 7 8
3 1 3
3. |5 -2 2|. MaTpuIara TecKapu MaTpHIIaHHU TOIIMHT.
2 2 3
3X-y+z=8
4. Tenrmamanap TH3UMUHU MaTpHLAIAP YCYJINUAA €UUHT: [ yx 4 4y-27=0.
5X+5y—-3z=9

5. Tenrnamanap TU3UMUHU ['aycc ycynuaa e4uHr:



4x+2y+32=10
2X+3y—-2z=7."
2X—-y+52=3

Bekropaap aareopacu

BekTop TymyHuyacu. BeKTOPHUHI Y3yHJIUTHM. Y3JIApUHWHT COH KUMMATH Ba WYHAIWIIN OWJIaH
aHMKJIaHAUraH MUKJAOpiap Bekropiap ae6 aramamu. M, (x;,)1y,2Z;) Ba M,(x,,y,,z,) HYKTazap Moc
papumina

@ BEKTOPHHUHT OOIIM Ba OXUPH OYyJcMH. Y XoJja a BEKTOPHUHI KOOpAMHATalIapu Kyuugarumda
aHMKJIaHAIH.

a=MM,=(x,—x,Y, ~ V1,2, 7))

A BEKTOPHHHT Y3YHJIUTHTa TEHT OYJTraH COH YHUHT MOJYJIH JIeHWIa i Ba KyHuaarnda aHuKJIaHaIu.

‘a‘ = \/(xz _x1)2 +(y, _y1)2 +(z, - 21)2
Arap a BEKTOP KOOPMHATA YKIapy OMIaH MOC paBHIIa ﬁ Ba ¥ Oypuakiap XOCHI KHJICa, y

xonjaa COSe,COS/3Ba COSy, @ BEKTOPHHUHT HYHANTHPYBYM KOCHHYCIAPHU JeHnIany Ba Kyliujarnda

AaHUKJIaHaIu:
c05a_x Cos S = W’C Sy = Z

by epma: X =x,—x,Y=y,—-,Z=2,—-1;

BeKTOpHUHT YKKa NPOCKIHUACH.

a BekTopHUHT U YKKa NpOeKUuUACH, yHHMHT Moayin Ba U YK OniaH TalIKkuil KUIrad Oypyaru (9 opKaiu

KyWuaarnda aHuKJIaHAIN. npu ‘a‘ CoS @



NxTtuépuii @ BEeKTOpHUHT OeprIiIraH KOOpAWHATANIAp cucTtemMacura npoekiuscuan X,Y,Z opkaim

52\/X2+Y2+ZZ‘ Oymaau.

Genrmnaiimk. V xonma a=X,Y,Z Ba

1-Mucou. a =(6;3;-2) BEKTOPHHHT MOTYJIMHH TOIHHT.

Euum: Moaymau Tonum GopMyIiacura acoca

a=/62+32+(-2)? =~/36+9+4 =149 =7

2-Mucoa. A(3;-1;2) Ba B(-1;2;1) nykranap 6epuirad. 4B BEKTOPHUHI KOOPJMHATATIAPMHU TOTIUHT.

EuMimn: 4B BEKTOPHMHI KOODIAMHATAJAPUHM TONMII YYyH MOC paBuliga B  HyKTaHUH

KOOpAMHATANIApUAAH A HYKTAHUHT KOOpAUHATAIIApUHU allupaMus3.
AB=(-1-32-(-D11-2) = (-4;3-1)
3-Mucou.

3-Mucoa. a = (12;—-15;—16) BexTOpHMHI HYHANTUPYBYM KOCHHYCIAPHHU AHUKJIAHT.

Eunm: a=./(12% +(—15)2 +(-16)° =144+ 225+ 256 = 25

Ouau x=12; y=-15; z=-16 sxaHIMruHu 36THOOpPTra 010 HYHANTHPYBYN KOCUHYCIAPHU aHUKJIAHMU3.

12. 15 3. 16
' COSB=——2=—11005y=——=
5 C0sh =%

cosa = =
25 5

BekTopaap ycruaa amajuiap.

BekTopaapHu Kyluui Ba aHMpUIIL:

Arap a Ba b BEKTOPJIAD KOOpAMHATamapu Oepuiaran Oynca, seEu  a=(X,Y,,Z,) Ba
b = (X21 y21 ZZ) Yy Xojaa
a+b=(+%,;y,+Y,,2,+7,)
a—b= (Xl =X Y1 7Y 2y _22)
BexkTop/siapHH cOHra KynaiTHpHi.

Arap a= (X,Y,,2) Oymca, y xomma xap KaHmail a COH y4yH Kyidumard (opmyna YpHHIH
aa=(ax,ay,,0z,).
BeKTOpJapHUHT KOJUIEHHAPJIMK HIAPTH.

bup 1¥¥pu umsukna €xku mapamien TYFpU YM3MKIapAa €TyBUM BEKTOpJap KOJUIEHHAp BEKTopiap 1ed

aTanajiu.
a=(x,Y,2,) Ba b= (X, Y,,Z,) BEKTOPJIAPHMHT KOJUIEHUAPJIMK [IAPTH Kyluaaruya Oynam:

X2 _Y2 _%

XX Y1 4

BexkropaapHu 6a3uc koopAuHATAIAPH OYiiMYa €.

I, j , Kk YWINK BEKTOpiap 0a3uc KoopAMHATaapy IeiuIaay, arap KyHuaara yura mapT Oakapuica,



1) [ BekTop OX yKkuna, j BekTop OY Vkuna, k BekTop OZ ykuna Eranu.
2) xap oup I, j .k BEKTOpJap ¥3 YKiapuaa MmycOaT TOMOHTa WyHanran 0ynaau.

31, j , K Bexropnap, Gupmuk Bexropnap, stpau |i| -1

jj=1

E\:l

a BEKTOp KaHjAai OYynuimaaH KaTbUil Ha3ap YHU Xap JTOUM I, j .k 6azucnap OVitnua EHUII MyMKUH,
spHu @ =X 1+ Y, J+7K

By epna X;,Y,,2; - a BEKTOPHHUHT KOOpIMHATAIAPH.

4-Mucon. a=i+ 3] —k pa b=2i+ j+4k Bexropmap Gepmiran 2 a+3b BEKTOpJIap
MUFUHINCHHN TOTIHHT.
Eunm: a xoopmunatanapn , a=(L,3,—2) xymmw wynunraek b = (2:,4). Onm 2 a sa 3b
BEKTOPJIApHH aHUKJIAiMu3.
2a=(2;6;-2); 3b=(6; 3; 12)
Aemak, 2 a+3b =(2+6; 6+3; -2+12) =(8; 9; 10).
5-Mucoa. = (4,2,0) Bexropnu P=(1-12),q=(22,-1) Ba r =(3,7,—7) Bexropnap 6yiinua &iumr.

Eunm. a BEKTOPHU B,a Ba F BeKTopIap Oyinya &itu, a BEKTOPHH YM3UKJIN KOMOMHALIUS
KYpUHUIIKAA Udoanail 1eMakaup.

a=c p+C,q+c,r ,
Oy epna C;,C,Ba C; - Tomwiuium kepak OyiraH coHuap.
Koopaunara xypunummaa Oy Kyinaarnda 6ymnaam.

4i+2j+0-k=(c +2c,+3c,)i+(-C +2¢c,+7¢,) J+(2¢, —C, - 7C,)k

Hatwxkana Kyliuaary TeHrinaManap TU3UMUHHA XOCHIT KWJIaMU3.

¢ +2c, +3c; =4

—c, +2c,+1c; =2

2¢, —c, —lc; =0
Bytu eun6, ¢, = 3;C, = —1; C, =1okanmrunu Tonamus. Jlemak, a=3p —Q + .
6-Mucon. a = (6;—2;—3) BEeKTOPHHHT GUPJIHK BEKTOPUHH TOIHHT.

E4nmn:
bupnuk BekTOpHU Kylnaarnya €3uil MyMKHH.

a’ =icosa + jcos B+kcosy

COS¢,COS f#,COS ¥ NapHyu TONAaMU3

adl

a,
COSax =—=; COs B == COSy = =

| CHE

a|=\(6? +(-2)* +(-3)* =49 =7

21
|

Q|
D |

Bynnan cosa=6/7, cosp=-2/7, cosy=-3/1.



HNKKu BEeKTOPHUHT CKAJSP KynaiTMaCH.

asb BEKTOPJIAPHUHT CKaJIAp KymaiTtmacu 1e0, Oy BeKTopiap y3yHJIMKIapu KymaTMacu OuiiaH
ynap opacunaru Oypyak KOCHHYCHHUHT KymaiTMacura aiTuiaaay Ba (5 ,0) maxnna Genrunanany.

(a ,B)z‘a‘ -‘b‘COS(p

asab BEKTOPJIAPHUHT CKAJISIP KYyNAaUTMacMHU KyHuaaruya Xam €3uil MyMKHH.

(a,b):‘a‘-npab éxu (a,b):‘a‘-npﬁa

Arap @ Ba D BexTopnap KoopaMHaTanapn Guian Gepriran 6¥ica, sern a=(X,,Y;,Z,) Ba

b= (X5, Y,,2,), Y X012 yIapHUHT CKAISp KynalTMacu Kyiinaaru popmysia Ounan XxucobiaHau.
(a,b)= (Xl X3 Y1 Y232y Zz)

Bynnan BEKTOPJIAPHUHT neprneHAuKYJIAPIUK IapTH Keo YHKaH, SBHU
Xp-Xo+Y1-Yo+2,-2, =0

Koopuuartanapn Ouman 6epunran  a=(X;,Y;,Z,) Ba b= (X5,Y5,2,)Bexropnap opacumarn £

Oypuak KyhHujaaruia aHuKJIaHaIu:

_(ab)
T

Exu xoopauuaranap makmuaa
Xp-XotYi-Yoti1-7y

\/X12 + Y12 + Z12 '\/Xz2 + Y22 + Z22

Cosp =

Y3YHJIIMTMHHA TOIIUHI.

Evpinir. BeKTOPHHHT MOJIYITH TabpUGHra Kypa: ‘_p + Za‘ =1 (_p + 2&)2 (P + 20 )? 1 xucoGnaitmus.
(p+2q)° =(a—b+2a+4b)? =
9(a? + 2ab +b?) :9(1+2-3cos§7z+9) ~ 63

Bynzan ‘_p + 26‘ =63=3J7.

8-Mucon. X = (2,1,—2) Bexropra konnuHeap Ba ()_( . (:_1) = 27 WwapTHU KAHOATIAHTUPYBYH & BEKTOPHH

TOIIMHT.
Eunnr:



Komnuneapnuk mapruaas Goinanannod a BEKTOPHH KyHumarnda €3uin MyMKHH. a=Ax ,0yepna A -
HOMAabJIyM KYNalTyBYH. & BEKTOPHH TOTHIN YIYH KyHUIard maptaaH GpolgaraHaMus:
(xa)=Aa% = A(4+1+4) =91 =27 .
Byrman A1 =3 Ba X=3a=(6,3,—6).
9-Mucoa. Arap a =(1,-3,4), B=(3,-4,2) Ba C =(-1,1,4) 6¥nca, a BEKTOPHHUHT b+ EBeKTopra

MPOEKIMSICUHI XUCOOIaHT.
Eunm: Kyitnnaru hopmynanan ¢oiinananaMmus:

_ ab+c
Dy = ﬁ
a(b+c) Ba b+c ndomamapHu XUCOOIANMHU3.
a(b +T)=1(3-1)—-3(-4+1)+4(2+4)=35
b +T|=(3-1)+(-4+1)° +(2+4)° =7
Byunau Ilp, a =95

HNKKHM BEKTOPHMHT BEKTOP KyNIaHTMACH
Ukku a Ba D BexTOpHHUHT BeKkTOp Kymaiitmacu ne6 myngait C BekTopra aifTunanaku, 6y BeKTop a

Ba D Bexropmapra mnepmnenmukymsp 6ymu6, yHuHr Momynu a@ Ba D BexTopmapmam sicanranm

[apajuIesIorpaMM F031ra TeHT, HyHAIHIIN 5ca C YYHIaH Kaparaiga C BEKTOp aTtpoduaa 8 BEKTOpIaH

b BekTopra sHr k4K Gypyak GMIIAH afIAHHMIIK COAT CTPEJIKACUTa TECKApH

OyIuIIN Kepak.

a BekTop OMIaH Ba ) BeKTOpPHMHT BekTOp KynaiTMacu

b.
axb éxu [a . b] makiuaa €3unaay Ba Kyhinaarnda Oenruianam.
A
C =[56] By BekTop y3yHmuru a Ba D BEKTOpJIAPAaH SICAITaH IapalIesiol a [HUHT FO3WTa
TEHT; S’bHU
X /
— — — = . —A— /
c=‘a-b {a‘-‘b‘-sm(a, b) /
yd
BekTop KynalTMaHUHT XOCCallapy: >

1. Bexrop kynaiitMagaru KynaiTyBumiap YpHUHM alIMallTHpca, BEKTOp kymnaiTma (-1) ra kynasau.
[a-b)=-|p -3
2. Ckansp KymaiTyBYMra Hucb6aTaH BEKTOp KyMalTMa rpymnmanan KOHyHUra 0yiicyHau, SbHH :
[1a,b]= |a,b|=2|a-b]
I[poexuusiiapu Owjian Oepural BeKTOPJIAPHUHT BEKTOP KynalTMAacu.
Z(xly M, Z;) Ba 6(x2, J’Z,Zz) BeKTOpsap Oepwiran OyicuH. By BEKTOpIapHUHI BEKTOP

KynalTMacu Kyiuaaruda 0ymaau.



i ] K
[5'6 =% N4
X, V2 I
by tenrnamanan [55 BEKTOp KyNaWTMaHW TAaCBUPJIOBYM BEKTOPIAPHHUHI KOOPAMHATA YKJIApHIAru
MIpOEKIUATIaApH
NZy —hYo Xy —XZy; XYz = Y1Xo,
OYIHUILIMHYU KYpaMu3.

Arap asab BEKTOpJap KosutmeHap(6up-oupura napasmien) 0yica, yIapHUHT MOC TPOEKUUsIapu

. X YA
HPONOPLMOHAN OYIaau, SbHE — = h_ 4,
X2 y2 ZZ

10-mmcoa. Arap A (1,1,1), B (2,0,1) Ba C (1,2,-1) 6¥1ca, ABC yubypuakHuHT 103uHH Xpcooaanr (1.pacm).
Eunm: Bexktop kynmailTMaHUHT MOAYJIH COH KUXATIAH,

B TOMOHJIAPH IIIy BEKTOpJIApJaH KypHiraH y40ypuak FO3UHUHT
UKKWJIaHraHUura TeHr.
1 _
5= [a]
A 1-pacm c a=AB=(~110) sa b= AC =(0,1,—2)

BEKTOpJIapHU KUPUTAMHU3.
by BexkTOpIapHUHT BEKTOp KynmalTMacH.

i k
abl=|1 -1 0|=2i+2j+k
1 -2

ab|=a+4+1=3

Bbynnan S=1,5 kB.Oup.

11-mucoa. Arap |7| =6 6ymca, @ =(11,1) sa b =(2,0,1) sexropnapra nepnenmuxyasp sa OX yKu

6unaH yT™ac Gypyak XOCHI KHIyBUM X BEKTOPHH Ba C = [ﬁb :| BEKTOPHHU TOIIHHT.

Eunm: C BEKTOpHU KMUPUTAMU3
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X BekTOp aub BEKTOpJIapra nepreHauKysp 6yica, y xonga C Bekropra koyumHeap 6ynaau. Bynman
xenm6 unkaguku, X = AC = (A, 1,—21)

K| =22+ 22 +44% =64 =6 > =+1

X Bektop OX K Gwian yT™Mac Oypuak TAlIKMI KWJIAIH, ITYHAHT YayH yHHHT OX YKIard mpoeKiusicH
MaHQuii 6yaumm kepak. bynnan A =-1Ba X =—C=(-1-12)



12-mucoa. B (5,1,0) nykrara kyituiran F = (1,—1,1) Ky4 BeKTOPUHMHT HYHAITUPYBUM KOCUHYCIAPHHU Ba
nry kygauHT A(3,2,-1) HyKkTara HucOaTaH MOMEHTHHH TOTIMHT.
Eunm: Kyd BEKTOPUHUHT WYHANTUPYBYM KOCHHYCIAPUHH TOTIAMU3.
cosoc=i_X=i cosﬁ=i_y=—i cos;/=i_2=i
Fl 3 FI Vs FI Ve
Kyu momenTu AB = (2,-1,1) Ba EBeKTopnapHer BEKTOp KyTNalTMacu Kabu aHWUKJIaHa]IH.

i j k
m=[ABF|]=]2 -1 1|=—j-k
1 -1 1

apan M=(0,-1,-1).

Y4 BeKTOPHMHTI apajam KynaiTMacu
Vura @, b, C Bexropiap Gepwiran GYiCHH. [a . b] BEKTOp KymaiiTMa Ouiaan C BEKTOpHM CKajsp
KYIAWTHPUII apaiaml Kymaiitma peiimmamu Ba [@-D]c éku axbxc  &u (axbx C)xypunnmaa
€3MIIaIu.

Apanam KynaiTMaHUHT X0ccallapy.
1. KymaittmMana UKKY KYIITHA BEKTOP YPHU aJIMAIITUPUIICA, apallall KyHaiTMa UIIOpaCcUHH alIMalllTHPAIH.

[a-b]-c=—[c-b]-a
[a-b]-c=—]a-c]-b saxx
2. Arap ;, 6,6 BEKTOpJIap/laH UCTAIraH WKKUTacu Oup-Oupura TeHr €ku mapauien (KoiiueHap) Oyiica,
YJIApHUHT apajlall KynaiTMacu HoJIra TeHT, XyCycHil Xoua
[a-a]-c=[a-b]-a=[b-a]-a=0
3.Arap Z, 6,6 BEKTOpJap KomruiaHap (Oup TeKuciukaa €TyBUM) BEKTOpsiap Oyica, yJapHUHT apajaiil

KynalTMacH HOJTa TEHT.

IMpoexknusiiapu 6ujian 6epujraH BeKTOPJAPHUHT apajail KynmaiTMacu.
a(x, v, 2,) b(x, y,2,) Ba c(x3 y3 23) BeKTOpIAp Oepwiran OyncuH. By BeKTOpIapHUHT BEKTOP

KynaiitmMacu Kyluaaruda Oynaau.

Q

Tenrnuk Oaxapunuiy ounad udoganaHaau.

13-mucoa. Arap A(2,3,1), B(4,1,-2), C(6,3,7) Ba D(-5,-4,8) HyKTaap nmupaMuIaHuHT yaiaapu oyica, (2-

pacm) D yumnan ABC ékka Tymmpuiran D OaaHTMKHUHT

Y3YHIMTMHH TOIMHT. ,

Euni: AB=(2,-2,-3); AC=(4,0,6); Ba AD =(-7,-7,7)-
B




Bexropmapau tomamus.  AB, AC Ba AD BekTOpiiapra KypwiraH MUpaMUIaHUHT XaXMH, [Ty BEKTOPJIap
apajami KyrmaiTMacy MOJIyJTMHUHT ONTHIAH OUp KUCMHTa TEHT. 2-pacm

R 1
Y :éABACAD Ba V =§SABC-h

1= —— AB-AC - AD
By epna Spgc =—|[AB- AC]| Gymnan h :Q
2 [AB-AC]
Ky#tnnarunapau xucoo6iaimus
-7 -7 7
AB-AC-AD=|2 -2 -3=308
4 0 6
i j k

[AB-AC]=|2 -2 3/=-12i+24]+8k
4 0 6
[AB-AC] =122 +247 +82 = 28
308

by epnan h="2==11
Y €p 28
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Xuco0 TOMUMPHUKIAPUHU KaOyJl KWIHIIa Oepuiiaiurad Ha3apHuii caBosuiap .

Bekropuunr taspudu. Bekropnap yctuaa yu3ukiy amauiap, 0y aMayulapHUHT XOccasIapH.
Texucnukaaru BeKTOpHU OepuiIraH UKKUTa BEKTOp OYiinua EHul.

dazonaru BEKTOpHU OepuiIraH yuTa BeKTop Oyiinua EHul.

BexTopHuHr yKKa npoekuusich. [TpoekuusHuHr xoccacu.

BekTopau Oupiuk Bektopiap Oyiinda éinin. BeKTOpHUHT KOppAXHATAIapH Ba KOMITOHCHTAJIApH.
BekTopiapHUHT BEKTOp Ba KOOpAMHATAJIAp KYPUHHUIIKAATM KOJIJICHUAPJIMK Ba KOMITJIAaHAPIUK
mapTiapu.

Hyxranusr paguyc Bekropu. Bekropaapuunr moaynu. Mkku HykTa opacuaaru Macoda.

Kecmanu 6epunran aucbarna 6yium popmynacu

BekropiapHUHT cKassip KynadTMacu Ba YHUHT (U3MK TaIKUHU. CKalsp KyIaWTMaHUHT XOccalapu.

. Bexropuunr Bekropra npoexiusicu. Bektopnap opacunaru 0ypuak. Bextopiap

MEePIEHANKYJISAPIUTMHUHT €TapJId Ba 3apypHil [IapTIapy.

. Koopaunaramapu Ounan Gepuirad BEKTOPIAPHUHT CKAJISIP KYTIaiTMacH.
. VIKKY BEKTOPHUHT BEKTOP KyNaiTMacH Ba YHUHT (PU3UK TaJTKUHH.

. Koopaunaranapu 6unan 6epuiran BEeKTOPJIAPHUHT BEKTOP KYMalTMAacCH.
. Bextop kynmaiTMaHUHT TEOMETPUK KYIITAHUIUIIH.

. Bextop kymaiTMaHUHT XOCCalapH.

. Y4Ta BEKTOPHHMHT KOOpJAMHATa KYPUHUILIHIATH apajall KynaiTMacu.

. BekTopnap KOMILJIaHApIUTMHUHT 3apypUil Ba €Tapiiy apTH.

. Koopaunartanapu O6nnan 6epuiran BEKTOPJIApHUHT apasiall KymaiTMacu.
. Apanam KynaiTMaHUHT XOCCalapHu.



1-TonmmpHuK .

X BekTopHUHT P,{,T BekTopiap OViinua EMMIMacCHHU TOTIMHT.

Ne X ] q F
1.1. (-2,4,7) 0,1, 2) (1,0, 1) (-1, 2, 4)
1.2. (6, 12, -1) (1, 3,0) 2, -1, 1) 0, -1, 2)
1.3. (1, -4, 4) 2,1,-1) 0, 3, 2) (1,-1, 1)
1.4, (-9, 5, 5) 4,1, 1) (2,0, -3) (1,2, 1)
1.5. (-5, -5, 5) (-2,0, 1) (1,3, -1) 0, 4, 1)
1.6. (13,2, 7) (5, 1, 0) 2, -1, 3) (1,0, -1)
1.7. (-19, -1, 7) ©, 1, 1) (-2,0, 1) (3, 1,0)
1.8. (3, -3, 4) (1,0, 2) ©, 1, 1) 2, -1, 4)
1.9. @, 2,-1) (3,11, 0) (-1,2, 1) (-1,0,2)
1.10. (-1,7, -4) (-1,2, 1) (2,0, 3) (1, 1,-1)
1.11. (6, 5, -14) (1,1, 4) , -3, 2) 2, 1,-1)
1.12. (6,-1,7) (1, -2, 0) (-1.1, 3) (1,0,4)
1.13. (5, -15, 0) (1,0, 5) (-1,3,2) ©, -1, 1)
1.14. @, -1, 11) (1,1, 0) 0, 1, -2) (1,0, 8)
1.15. (11, 5, -3) (1,0, 2) (-1,0, 1) (2,5, -3)
1.16. (8, 0, 5) (2,0, 1) (1, 1,0) 4,1,2)
1.17. (3,1, 8) 0, 1, 3) (1,2, -1) (2,0, -1)
1.18. (8, 1,12) 1,2, -1) (3,0, 2) (1,1, 1)
1.19. (-9, -8, -3) (1,4, 1) (-3,2, 1) 1,-1,2)
1.20. (-5, 9, -13) ©, 1, -2) (3,-1, 1) (4, 1,0)
1.21. (-15, 5, 6) 0,5, 1) (3,2, -1) (-1, 1, 0)
1.22. (8,9, 4) (1,0, 1) 0, -2, 1) (1, 3,0)
1.23. (23, -14, -30) (2, 1,0) (1,-1,0) (-3, 2, 5)
1.24. 3,1, 3) (2, 1,0) (1,0, 1) 4,2, 1)
1.25. (-1,7,0) 0, 3, 1) 1,-1, 2) (2, -1, 0)
1.26. (11, -1, 4) 1,-1, 2) (3, 2, 0) (-1, 1, 0)
1.27. (-13, 2, 18) (1,1, 4) (-3,0, 2) (1,2, -1)
1.28. (0, -8, 9) 0, -2, 1) (3,1, -1) 4,0, 1)
1.29. (8, -7, -13) 0, 1, 5) (3, -1, 2) (-1,0, 1)
1.30. (2,7,5) (1,0, 1) (1, -2, 0) 0, 3, 1)

2-Tonmuupuk,.

& Ba b BeKTOpJapra KypuiraH ¢; Ba ¢, BEKTOPJAPHUHT ¥3apo KOJIHHEAPIUTHHH

TCKIIMPHUHT.
: > 4 )
2.1. 1,-2,3) (3,0,-1) 2a +4b 3b-2a
2.2. (1,0,-1) (-2,3,9) a+2b 3a-b
2.3. (-2,4,1) 1,-2,7) 5a+3b 2a-b
2.4. (1,2,-3) 2,-1,-1) 4a +3b 8a—b
2.5. (3,5,4) (5,97) 2a+b 3a-2b




2.6.
2.7.
2.8.
2.9.

2.10.
2.11.
2.12.
2.13.
2.14.
2.15.
2.16.
2.17.
2.18.
2.19.
2.20.
2.21.
2.22.
2.23.
2.24.
2.25.
2.26.
2.27.
2.28.
2.29.
2.30.

(1,4,-2)
(1,-2,5)
(3,4,-1)
(2,-3,-2)
(-1,4,2)
(5,0,-1)
0, 3,-2)
(-2,7,-1)
(3,7,0)
(-1, 2,-1)
(7,9,-2)
(5,0,-2)
(8,3,-1)
(3,-1, 6)
(1,-2,4)
(3,7,0)
(2,-1,4)
(5,-1, -2)
(-9,5,3)
4,2,9)
(2,-1,6)
(5,0,8)
(-1, 3,4)
4,2,-7)
(2,0,-5)

1,1,-1)
(3,-1,0)
@,-1,1)
(1,0,5)
(3, -2, 6)
(7,2, 3)
,-2,1)
(-3,5,2)
(1, -3, 4)
@,-7,1)
(5,4, 3)
(6,4, 3)
4,1,3)
(5,7, 10)
(7,3,5)
(4, 6, -1)
(3,-7,-6)
(6,0, 7)
(7,1, -2)
0, -1, 3)
(-1,3,8)
(-3,1,7)
(2,-1,0)
(5,0, -3)
1, -3, 4)

3-Tommupuk.

AB Ba AC Bektopaap opacuiaru Oypyak KOCHHYCHHU TOTIHHT.




Ne A B C
3.1, 6.5, 1) ©,1,2) 2,1,0)
3.2, (5,4,2) (1,2,3) 3.2, 1)
3.3, (2,0, 4) 1,1,1) 3.2, 1)
3.4, (1,2,3) 2,-1,0) 3.2, 1)
3.5, 1,-1,2) 5, -6,2) 2,3,-1)
3.6. 3,-3,1) (-3,-2,0) (5,0,2)
3.7. 4,2,1) 0, 4,5) (1,2,7)
3.8, (1,0,2) 2,4,3) (1,7,1)
3.9, (5,-1, 3) (2,0, 1) 3. 1,-1)
3.10. 0,8, 1) 2 1,1) (-1, 4, 5)
3.11. (1,0,4) ©,2,3) (-1,1,0)
3.12. 2,3, 4) (3,4,5) (-4,5, 6)
3.13. 1,-2,3) ©,-1,2) (3, -4, 5)
3.14. 0, -3, 6) (-12,-3,-3) (-9, -3, -6)
3.15. (3,3,-1) (5,5, -2) 4,1,1)
3.16. (-1,2,-3) (3, 4, -6) (1, 1,-1)
3.17. (-4,-2,0) (-1,-2,4) 3,-2,1)
3.18. (5,3, -1) (5,2,0) 6, 4, -1)
3.19. (-3,-7,-6) ©,-1,-2) (2,3,0)
3.20. (2, -4, 6) 0, -2, 4) (6, -8, 10)
3.21. ©,1,-2) 3.1,2) 4,1,1)
3.22. 3,3,-1) (1,5, -2) 4,1,1)
3.23, @2 1,-1) 6, -1, -4) 4,2,1)
3.24, (-1,-2,1) (-4, -2, 5) (-8,-2,2)
3.25. 6,2, -3) 6,3,-2) (7,3, -3)




3.26.

3.27.

3.28.

3.29.

3.30.

0,0, 4)
(2,-8,-1)
(3,-6,9)
, 2, -4)

(3,3,-1)

(-3,-6,1)
(4, -6, 0)
(0, 3, 6)
8,2,2)

(5,1,-2)

(-5, -10, -1)

(-2, -5, -1)

9, -12, 15)
6,2, 4)

4,1,1)




4-TonuuupuK.

F Ky4 BEKTOPUHHUHI MyHAITUPYBYHA KOCUHYCIAPVHU aHUKJIAHT. A HyKTara

HucOaTtad B HykTara Kyiuiran F Ky4 MOMEHTHHU TOIHHT.

No F B A
4.1, 3.3,3) 3,-1,5) (4,-2,3)
4.2, (4,4, 4) (4,-2,5) (5,-3,3)
4.3, 8, -8, 8) (10, -8, 1) (9,-7,3)
4.4, (-2,2,-2) (11,-9, 1) (10,-8,3)
45. (5,5,5) (5, -3, 5) (6,-4,3)
4.6. (-3,3,-3) (12, -10, 1) (11,-9,3)
4.7. (6, 6, 6) (6, -4,5) (7.-5.3)
4.8. (-4, 4, -4) (13, -11, 1) (12,-10,3)
4.9. (7,7,7) (7,-5, 5) (8,-6,3)
4.10. (-5, 5, -5) (14, -12, 1) (13, -11, 3)
4.11. (-1,-1,1) (8, -6, -5) 9, -7,3)
4.12. 3,3,-3) ©,1,2) @,-1,-2)
4.13. (-2, -2, -2) 9, -7,5) (10, -8, 3)
4.14. (4, 4, -4) (1,0,2) (3,2,-2)
4.15. (-3,-3,-3) (10, -8, 5) (11, -9, 3)
4.16. (5, 5, -5) (2,-1,2) (4,-3,2)
4.17. (-4, -4, -4) (11,-9,5) (12, -10, 3)
4.18. (6, 6, -6) (3,-2.2) (5, -4,-2)
4.19. (-5, -5, -5) (12,-10,5) (13, -11, 3)
4.20. (7,7,-7) (4,-32) 6, -5, -2)
4.21. (3,-3,3) (5,-3,1) (4,-2,3)
4.22. (8,8, -8) (5,-4,2) (7,-6,-2)
4.23, (4,-4,4) (6,-4,1) (5, -4, 3)




4.24.

4.25.

4.26.

4.27.

4.28.

4.29.

4.30.

(-2,

5,

(-3,

(6,

(-4,

(7,

(-5,

22,2)
5, 5)
-3, 3)
-6, 6)
-4, 4)
7,7)

5, 5)

(6,
(7,
(7,
(8,
(8,
(9,

(9,

-5,2)
-5,1)
-6,2)
-6,1)
-7,2)
-7.1)

-8,2)

(8,

(6,
(9,
(7,
(10,
8,

(11,

7,-2)
-4, 3)
-8, 2)
-5, 3)
-9, -2)
-6, 3)

-10, 2)




S-Tonmupuxk.

a Ba b BCKTOpJapuaaH KypHJraH MHapaJlICJIOIrPpaMMHHUHI FO3aCHMHHA X,I/ICO6J'IaHI‘

ST v W A g
5.1, p+2q 3p—q 1 2 %
5.2, 3p+q p-2q 4 1 %
%% | p-3q | pr2g % 3
s | 3p-2g | pesg | ¢ % o
5.5, p-20 2p+q 2 3 3%
5.6. p+3q p-2q 2 3 %
5.7, 2p—q p+3q 3 2 %
5.8, Ap+q p-q 7 2 %
5.9, p—4q 3p+q 1 2 %
5.10. p+4q 2p—1q 7 2 %
5.11. 3p+2q p-q 10 1 x
2
5.12. 4p—q p+2q 5 4 %
5.13. 2p+3q p-2q 6 7 %
5.14. 3p—q p+2g 3 4 %
5.15. 2p+3q p-20q 2 3 %




5.16. 2p—3q 3p+2( 4 1 %
5.17. 3_p _ za 2_p + 36 2 5 %
5.18. 4p-3q p+2q 1 2 %
5.19. p-q p+q 2 5 z
6
5.20. 5p—q p+5q 5 3 .
5.21. 3p—q D437 2 NG a
5.22. p—4q p+5q B3 2 %
5.23. 5_p + a 6 _ 3& 1 2 %
5.24, 7p-2q p+3q % 2 %
5.25. 6p—q p+q 3 4 x
4
5.26. 10p+q 3p—2q 4 1 .
5.27. 6p—q 3p+2q 8 % :
5.28. 3_p + 4a _p _a 2,5 2 T
2
5.29, 7p+q p—37 3 1 3
4
5.30. _p 4 36 3_p _ a 3 5 2{
6-Tonmuupuk.

a, b, Ba T BEKTOpJAPHUHI KOMIUIAHAPJIUTUHY AHKJIAHT.




No a b c
6.1, 23.0) (-1,01) 2.2.2)
6.2. (3.2,1) (2,3.4) (3,1,-1)
6.3. (15.2) (-1,1-1) 1,1,1)
6.4, (1,-1,-3) (3.2,1) (2,3.4)
6.5. (3.3.1) (1,-2,1) 1,1,1)
6.6. (3.1,-1) (-2,-1,0) (5,2,-1)
6.7. (4,3.1) (1,-2,1) (2,2.2)
6.8. (4,3.1) (6,7.4) (2,0,-1)
6.9. (3.2.1) (1,-3,-7) (1,2,3)
6.10. (3.7.2) (-2,0,-1) 2.2,1)
6.11. (1,-2,6) (1,0,1) (2,-6,17)
6.12. (6,3.4) (-1,-2,-1) 2.1,2)
6.13. (7,3.4) (-1,-2,-1) (4,2,4)
6.14. (2,3.2) (4,7,5) (2,0,-1)
6.15. (5,3.4) (-1,0,-1) (4,2,4)
6.16. (3,10,5) (-3,:-2,-3) (2,4.3)
6.17. (-2,-4,-3) 4.3.1) (6,7,4)
6.18. (3.1,-1) (1,0,-1) (8,3.-2)
6.19. (4,2,2) (-3,:-3,-3) 2.1,2)
6.20. (4,1,2) (9,2,5) (1,1,-1)
6.21. (5,3.4) (4,3.3) (9,5,8)
6.22. (3.4.2) (1,1,0) (8,11,6)
6.23. (4,-1,-6) (1,-3-7) (2,-1,-4)
6.24. (3,1,0) (-5,-4,5) (4,2,4)
6.25. (3,0,3) (8,1,6) (1,1,-1)
6.26. (1,-1,4) (1,0,3) (1,-3.8)




6.27.

6.28.

6.29.

6.30.

(6,3,4)
(4,1,1)
(-3,3,3)

(-7,10,-5)

(-1,-2,-1)
(-9,-4,-9)
(-4,7,6)

(0,-2,-1)

(2,1,2)
(6,2,6)
(3,0,-1)

(-2,4,-1)




7- TonmupuK

Yumapu A, B, C,Ba D HyKrayjapaa 6yJ1raH MUPaAMUJAHUHT XaXXKMUHU Ba D yuuian
ABC ékka Tymupuiaras 6anaH JIMTUHA TOIIHHT.

Ne A B D
7.1. 0,1,2) (2,1,7) (2,7,4) (0,0,4)
7.2. (1,2,3) (2,8,-4) (0,5,4) (2,9,4)
7.3. (1,1,2) (2,4,-2) (2,0,2) 0,1,-1)
7.4. (1,-1,2) 0,2,3) (1,-1,0) 0,2,2)
7.5. (2,1,3) (4,-2,0) (1,3,-3) (7,5,2)
7.6. (-2,0,4) (1,3,-1) (4,-1,3) (2,7,3)
7.7. (1,2,3) (0,0,0) (1,4,3) (1,8,-1)
7.8. (-1,2,0) (1,0,3) 0,2,2) (1,8,3)
7.9. (2,-1,2) (3,3,2) (2,1,0 (4,1,-3)
7.10. (2,1,-1) (-3,1,2) 0,1,2) (-1,8,3)
7.11. (-2,1,1) (5,5,4) (3,2,-1) (4,1,3)
7.12. 0,1,-1) (3,-1,5) (1,0,4) (3,5,7)
7.13. (1,1,2) (-1,1,3) (2,-2,4) (-1,0,-2)
7.14. (2,3,1) (4,1,-2) (6,3,7) (7,5,-3)
7.15. (1,1,-1) (2,3,1) (3,2,1) (5,9,-8)
7.16. (1,5,-7) (-3,5,3) (-2,7,3) (-4,8,-12)
7.17. (-3,4,-7) (1,5,-4) (-6,-2,0) (2,5,4)
7.18. (-1,2,-3) (4,-1,0) (2,1,-2) (3,4,5)
7.19. (4,-1,3) (-2,1,0) (0,-5,2) (3,2,-6)
7.20. (1,-1,2) (-2,0,3) (2,1,-1) (2,-2,-4)
7.21. (1,2,0) (1,-1,2) 0,1,-1) (-3,0,1)
7.22. (1,0,2) (1,2,-1) (2,-2,2) (2,1,0)
7.23. (1,2,-3) (1,0,2) (-2,-1,6) (0,-5,-4)
7.24. (3,10,-1) (-2,3,-5) (-6,0,-3) (1,-1,2)
7.25. (-1,2,4) (-1,-2,-4) (3,0,-1) (7,-3,1)
7.26. (0,-3,2) (-4,1,2) (2,-1,5) (3,1,-4)
7.27. (1,3,0) (4,-1,2) (3,0,2) (-4,3,5)
7.28. (-2,-1,-1) (0,3,2) (3,1,-4) (-4,7,3)
7.29. (-3,-5,6) (2,1,-4) 0,-3,-1) (-5,2,-8)
7.30. (2,-4,-3) (5,-6,0) (-1,3,-3) (-10,-8,7)
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