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Martpuuna Ba yjaap ycTuaa amaJjiap.

Matpuua 1e6 COHIapHUHT TYFpU OypUaKkiI jKaJBajura aiTuiaau.

ay; A, .
a a a
21 22 v 2n
A=
aml am2 a‘mn
Benrunammap: A - MaTpuia; 5. - MaTpula dJeMeHTiIapy; | - OepuiiraH 3JIeMEHT JKOMJIaIIral ca
a,l

pakaMy; | - yHra MOC yCTyH pakamu; M - MaTpuLaJary carpjiap COHH; N - yHAAru yCTyHJIap COHH.

Arap M =N 6ynca marpuia KkBaapaT Marpuia aed arajagud. N - COHU MATPUIAHUHT TapTHOU
neruniIaau.

bup xun ymuyamra sra OyiraH MaTpulaJlapHUHT MOC 3J€MEHTIapu y3apo TeHr Oyiica, OyHmai
MaTpuIaiap y3apo TeHr MaTpuianap ae0 aranam.

Arap MaTpullaHUHT Oapda JJIEMEHTJIApU HOoJUIapiaH ubopar Oyica, OyHmall MaTpuila HOJUTH
MaTpuIa 1e0 aranaay.

Arap KBa/paT MaTpUIIAHUHT aCOCHW AMaroHaimuaaru 6apua snementinapu 1, konranmapu 0 6yica,
OyHnai MaTpuna OuparK MaTpuna 1ed aTananu.

1. MaTpuuaiap ycTuaa YM3MK/IH aMaJuiap.
MartpuuanapHu Ky,

bup xun MxN ymuamnn 4 Ba B MaTpunanapHuHr HUFUHIUCH 1e0, XyAau WyHIAH YiauyaMian C
MaTpullara aWTHiIanuKu, Oy MaTpUUAHMHT Xap Oup onemeHTH A Ba B wmarpumamapHuar moc
AJIEMEHTIAPUHUHT HUFUHANCUIAH HOopat O0ymau:

Cj =a; +by;, i=1m, j=1n
1-mucour.
2 -3 1 1 -1 4 0 -1 .
A= Ba B = MaTpHULAJaAPHUHT WUFUHIUCUHU TOTIMHT.
(04—28) (2 —257j

Eunm. bepwiran marpunanapHuar Oup Xui skoiia Typrad aneMeHTinapunu kymmo, C =4 + B

MaTpHILIa IEMEHTIAPUHH XUCOOIaiMu3.

C,=a,+b,=2-1=1 ¢,=-3+4=1 ¢c,=1+0=1 ¢, =1-1=0;
¢, =0+2=2,¢,=4-2=2,¢,=-2+5=3 ¢, =8+7=15
111 O]

i i 0,C=A+B=
yHIal Kuuo, [2 ) 3 15

MaTpuiaHi COHTa KYymauTHPHIIL.

Marpunanu conra kynaitupuin ned, yauamu OepuiraH MaTpulia YIdaMura TeHr Oyira,
Xxap Oup smeMeHTH OepwiraH MaTpulla JIEMEHTHHH OepuwiraH COHra KyNaWTHpHIIAH XOCHJI OYyirax
MaTpulara auTuiaIu.
2-MHCOJI.

Arap 4= 2 -31 , B= 432 6ynca, 54 — 2B MaTpUIIaHU TOTIHHT.
-1 0 -2 -3 1 -4

Euuin.



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)

ynnait kuaubd, 54 — 2B = [

5A—ZB=[

2 —21 1
1 -2 -2/

2. MaTpunajJlapHu KynaiTHPHIIL.

Vigamu mx p Gynran 4 martpuua Ba yadamu P XN O6ynran B maTpunanapHumHr kynadtMacu
ne6 yimyamu Mx N Oynrad myHnaid C mMaTpuuara aiTWIAIUKU, YHUHT Xap OUp dJIeMEHTH Cij KyHugaru

(popMysa GHIaH aHUKIAHAIM:
p
Cij :Zaikbkj Jd=1.m,j=1...,n
k=1

[ynnaii knuo, C; j PVIEMEHT A MaTpHMLAHMHT | - un caTpuiy B MaTpuianmHr yHra mMoc j - un

YCTYHUTa KYNaUTMACUHUHT HHFUHIMCUAAH HOOpAT IKaH.

MartpunanapHu KyDauTHPHII aMalld KOMMYTaTHB 3Mac, sbHH AB = BA. XakukatmaH xam, AB
KynaiiTMa MaBxysa O¥yica, yidamiapu TYFpU KelMaciuru cababmum BA KynaitMa ymMyMaH MaBXyj
Oynmacnuru MyMKuH. Atap AB Ba BA nap MaBxyn Oyica Xam, yJIapHUHT YTdamiiapu Xap Xl OYIuim
MYMKHH.

bup xun yidamiau kBajpar MaTpunanap yuyH AB Ba BA kymaiiTmManap MaBxyl Ba ynap OUp Xui
Yirgamra sra 6ynaau, aMMo YMyMaH OJITaHJa MOC JIEMEHTIIapu TEHT OyiMaiau.

3-MHCOI.

Kyitnnarn matpunaiapHu Oup-Oupura KynmaWTUpuin MyMKUHMH Eku Hykmu? IllyHu aHWKIIaHT.
Arap kynaiiTMa MaBxyJ Oyiica, yHA XHUCOOJIaHT.

0 3 [5 BJ
A=|4 —2|BaB= :

7 8
1 -1
Euum. 4 Ba B maTpunanapHuHr yiruaMaapyuHu TAKKOCIANMU3. A[3>< 2], B[2x 2]. bynman N = I ,

M # K, wynunr yayn AB[3x 2] masiyz, k¥naiitma B4 sca MaBiy sMac.

AB xynaiiTMa 3JIeMEHTJIapUHU TOIIAMH3:
(@b)11=0-5+3-7=21;(@b);p=0-6+3-8=24;(@b)pn=4-5-2-7=6;
(@b)pz=4-6-2-8=8;(@b)s1=1-5-1-7=-2;(@b)z=1-6-1-8=-2.

21 24
lynnaii kunub, AB=| 6 8 |, BA MaBXyn amac.
-2 -2
4-mMmucour.
3 2
2 -2 10 -1 0| _,
Arap A= , B= 6ynca, AB Ba BA HM TOIIUHT.
-3 1 -11 11

2 4

Eunm. MarpunanapHu KYmalTUpUIl MyMKUHMH €K HYKIWTHHM OWIMIN Y4YyH YJIQPHUHT
YyII4aMIapyuHU aHUKJTAMU3.

A[2x4], B[4x2]. Bynmau n = | = 4, m = Kk = 2, muyHuHr yuyH AB Ba BA Marpuianap MaBxy/,
xamaa AB[2x2], BA[4x4].



C = AB maTpulaHUHT 3JIEMEHTJIApUHH XUCOOIall Y4yH 4 MaTpULAHUHT CaTp dJIEMEHTIapUHU YHTa
Moc OynraH B MaTpUIIaHUHT YCTYH 3JIEMEHTIapura KynauTtupuiaau.
c1=2-2+C2)(-H)+1-1+0-2=9
(A HuHr OWpHHYM caTp OJIEMEHTIAPUHUHT B HHUHT OWpPHHYM YCTYH 3JEMEHTIapura
KyHnaTMacCHMHUHT HMMFUHAMCH; XUCOOIaHAETIaH AIEeMEHTHUHT OMPUHYHM UHIEKCU 4 MaTPULIAHUHT CaTPUHU,
MKKMHYM UHJIEKCHU 3Ca B MaTpula yCTyHUHH OMIIAMPAIN).

cp=2-2+(2)-0+1-1+0-4=5;
cn=-3-3+1-(1)+(-1)-1+1-2=-9;
c=-32+1-0+(-1_-1+1-4=-3.

. 9 5§
ynaait Kumo, C=AB=( 9 3].
D = BA marpuma sieMeHTIapuHH XucoOiaétranma B HUHT caTp dJIEMEHTJIapH A HUHT yCTYH
3JIEMEHTIIApUTa KYTTAUTUPUIIAIN.

d11=3'2+2'(-3):0; d12=3'(-2)+2'1=-4; d13=3'1+2'(-1):1;
duy=3-0+2-1=2; dy=-1-2+0-(-3)=-2; dpp=-1-(-2)+0-1=2;
dy=-1-1+0-(-1)=-1; dpu=-1-0+0-1=0; dy=1-2+1"-(-3)=-1;
d32:1'(-2)+1'1:-1; d33:1'1+1'(-1):0; d34:1'0+1‘1:1;
d41:2'2+4'(-3):-8; d42:2'(-2)+4'120; d43:2'1+4‘(-1):-2;
dwu=2-0+4-1=4.

0 -4 1 2
-2 2 -1 0

I % 0, D=BA= '
YHIANU KWINO, 1 -1 0 1
-8 0 -2 4

TpancnoHup;aaHran MaTpuna 1e0, YIapHUHT SKOWIAHMIUIApU CakJIaHraH Xojjga caTp Ba
YCTYHJIApUHM aJIMAIITUPHIIIAH XOCUa Oyiaran marpuuara aitunaau. Hatmwkana A matpunara HucOaraH
TpaHcroHupianrad A' Marpuna Xocwia Oynaau, YHHHT 3JI€MEHTIApH A MaTpuia 3JIeMEHTIapd OwiaH
Kyilungaru MyHocabata OornaHa u:
a’ij = gj.

3. lerepMuHAaHT.IAP.

NuxkyuHYM TapTHOJM JeTePMUHAHT J1e0, MKKUHYM TapTHOIM KBaJpaT MaTpuiia 3JIeMEHTIApH
€épAamMu/ia aHUKJIAHYBYM KYWHIArd COHra auTUIIaIn.

a'11 a12

A= =a8,;8;, —a5,a5,.

a'21 a22

JleTepMUHAHTHUHT OOIN JMArOHAIWAA KOWJIAINTaH »JJIEMEHTIAp KymalTMacuaaH, &EpaamMyuu
JIMaroHasAa >KOMIallrad 3J€EMEHTIIap KYymanTMacu alvpuiiau.

5-muco.r.
1 -3

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

YuuHun TapTHOIM JeTepMHMHAHT 71e0, Y4MHUYM TapTHOIM KBaapaT MaTpHIla dJIEeMEHTIApH
épaamMua KyWnaarnda aHuKJIaHyBYM COHTa auTHIIaIH.

Q1 & Y3

A=lay 8y 83 = 8118833 + 8138y 83 +
431 83 g3

+ 81853831 — 4385,83; — 87851833 — 8178p383-



By ¢opmynanu »scnmad xonum yuyH ydOypuakiap KoujgacuaaH ¢oWJalaHuIl MYyMKUH. Y
Kyhujaruiapaan uoopar:
KynaiTMacu AeTepMUHAHTIa «+» Oelrucu OusiaH KUPYBUHM dJIEMEHTIIap Kylnaaruya >koiamnau:

a'll a12 a13
a21 a22 a‘23 '
a3l a32 a33

bomr gmaromanra cuUMMeTpuK OynraH HWKKTa y4Oypyak Xocwi KwinHaad. Kymaitmacu
JIeTepMUHAHTIa «-» Oelarucu OwiaH KUPYBUM DJIEMEHTIAap XaM, XyIIu LIy KaOu, €praMud AuaroHaira

HucOaTaH KOWIallaIm.
all a‘lZ a'lS
aZl a'22 a23 :
a

31 a32 a33

6-MmcoJI.
JleTepMUHAHTHHA XHCOOJIAHT.
-3 5
A=l 0 -4
2 1 -1

Eunm. 3-yu TapTubiaM JeTepMUHAHTHU YHUHT Kouaacuaad ¢oiananud xucobiainmus.
A=2:0(-1) + (-3)(-4)2+ 511 -2:0-5-1-(-4)2 - (-1)'1-(-3) =
=0+24+5-0+8-3=34.
JleTepMUHAHTIIADHUHT aCOCUH XOCCaJapHHU OCpHINAAaH OJIAMH TPAHCHOHMpJIAHTaH MaTpula
TYIIYHYACHHHUHT TabPUPHHU KEITHPAMHU3.

JeTepMUHAHTIAPHUHT ACOCHI X0CCATAPH.

1. TpancnoHupsam HaTHXKacUAa AETEPMUHAHT Y3rapMaiiiu, sbHU
& Q4 Q3 (A 8y 8y
Ay 8y Gy =8, 8y Agyf
831 A3 A3 [A3 8y Ay

2. JlerepMUHAHTHUHT caTp(€KM YCTYH) d3JE€MEHTIIapu OHpOp COHra KymauTupuica, AETEPMUHAHTHUHT
KUHUMATH 11y COHTa KYyNaWTUpUIaIU, SbHA

kall ka12 ka13 all alZ a13
Ay &, au|= K, A, ay|
a'31 a32 a33 a31 a32 a33
3. Honnu catp(€xu ycTyH)ra ara Oyiran qeTepMUHAHT HOJITA TEHT
all alZ a13
0 0 0 |=0
a31 a32 a33
4. UkkuTa Oup xwi caTp(€Kku yCTyH)ra ara OyJraH JeTepMUHAHT HOJITA TSHT
all a'12 a13
a; a, a5 =0.
a'31 a32 a'33
5. Mkkuta catp(€ku yCTyH)H ¥3apo NpONOpLHOHAN OYIrad A€TEPMUHAHT HOJTa TEHT
a'll a'12 a'13
kay;, ka, ka; =0.
a31 a'32 a‘33



6. JlerepmuHaHTOa MKKUTa carp(€KM YCTYH)H ¥3apo ajMallTUpuica, YHMHT Kuiimatu (-1)ra
KyTIalTUpUIa .

a21 a22 a23 a'11 a‘lZ a'13
Q; Q, Q[ =—1|3y Ay Ayl
a31 a32 a33 a31 a32 a33
7.
b,+c, b,+c, by+c| [P, b, by| |c, ¢, ¢
a,, a,, A3 |= Ay Qyy Byt 8y Ay Ayl
as; as, Ass Ay, Ay Qg d3; 83 Ag

8. erepmMuHaHTHUHT Oupop caTp(EKH YCTYH) AJIEMEHTIApUHU OHpOp COHra KYMaWTUpuO, UKKHUHYU
caTp(€KM YCTYH)HUHT MOC dJIEMEHTIIapura KYIIuica, IEeTepPMUHAHTHIUHT KHAMATH Y3rapManin.

a;; + kaZl a;, + kazz a3t kazs a; @,
a,, a,, ay, =|dy Ay Ayl
as; a;, Ass a3, 43 g

JerepmMunaTHu caTp ékM yCTYH Oyiin4a éiui.

JleTepMUHAHTHUHT OMpPOp 3JEMEHTHMHUHI MHHOPH €0, Iy 3JIeMEeHT TypraH caTp Ba YCTYHHHU
YuupuIIIaH XOoCW OYiIraH JeTepMUHAHTTa alTHiIaau Ba M i Oumnan GenrunaHaau.

7- MHCOJI.
1 2 3 3
2 -1 4 B

JleTepMMHAHTHHHT Qi SJIEMEHTUHHUHT anreOpauk TYAIUPyBYMCH J1€0 IIyHAald MUHOpPra aMTHIIaJuKH, arap
i + j KydT O6ysaca, y MUHOPHMHT y3Ura TEHT, i+ j TOK O¥ica, MUHOpra KapaMa-Kapiiy OYJraH COHra TEHT,
— i+]
i A = (-2)' M,
[y 6unan Oupra Kydnujaara TacAuK YpUHIHIUP: JleTepMUHATHUHT KMMMATH YHUHT UXTUEPUHA caTp

€KM YCTYH 3JIEMEHTJIApUHUHI yllapra Moc aiare0pauk TYJIaupyBuMjapra KynalWTMaCUHUHI HUFUHAMCHUTA
TEHT, SbHU

&y a, a3

Ay 8y Ayl = Zaij A; O6yepmai=1,2,3.
=

a3 d3 dg

[Mynnait KO, 1eTepMUHATHU XUCOOIAll YYYH KaHJAWAUp YCTYH €KM caTp SJIEMEHTIApUHHUHT
anreOpanK TYIIUPYBUWIAPHHA TOMHUO, YIapHU NETSPMUHAHTHUHT MOC AJIEMEHTJIApUTa KyTmaliTMaCHHHHT
WUFUHIUCUHA XUCOOJIAI eTapIIiIup.

8-Muco.1.
6 MUCOIaru IeTePMUHAHTHU caTpra &iumm Epaamuaa xucobnaitmus. Kynanmk yayH 2-4u caTpHU
TaHJIaUMM3, YYHKH dpp = 0 OYIraHauruaan

a,,- Ay =0.



[lynnait kumuo,

A21=(—1)2”-_1 _5JJ=—1-(—3-(—1)—5.1):2;
_ P Tl 1 21-(3).2)= 8
A= (D7) ]=1(21-(-9)-2) =~

V xonga A = an A21 + ay3 A23 =12+ (-4)(-8) =34,
FOxopu TapTH6/IH JeTEPMUHAHTJIAP.

N - 91 TapTUOIW JETepMHHAHT ae0 N - Ta caTp Ba N — Ta YCTyHAAaH mOopar OyinraH KyHumaru
JIeTepPMHUHAHTIA Al TUIIA/IH.

d;; Ay e Qg
dy; dyy . Ay,
a, A, ... A,

YupuHuM TapTHOIM AETEPMHHAHTHUHI Oapua xoccaiapu N-4u TapTHOIU NETEPMUHAHT y4yH XaM
YpUHAUIUD.

Amanuérna 1oKopu TapTUOIN JeTepMHHAHTIAPHU caTp KU YCTyH OYiinya éiunmnan doigananud
xucoOnaHaau. YCTyH €ku caTp Oyiinuya €Hui HaTHKacuaa JeTEPMUHAHTHUHT TapTUOU MacalTUpHIaad Ba
HaTWXaJla YHU YYUHYU TapTHOJIN IETEPMUHAHTIA OJIMO KEJIUII MyMKHH.

Mucou 9.
4-qy TapTHONM AETEPMUHAHTHU XUCOOJIAHT.
2 -5 1 2
-3 7 -1 4
A=
5 -9 2 7
4 -6 1 2

Euum. JlerepMrHaHTHY TIyHAAld aiMalmTUpaMU3KH, HATWXKaga OWp yCTyH €KHM cartpia TypTTa
AJMIEMEHTAAaH y4Tacu HoJra ailaHcuH. ByHuHr yuyH 8-xoccanan ¢oiinamanamus. Arap neTepMHHaHTAA
+1ra TeHr aneMeHT Oyiica, Oy xoccanu Kyyam xyna ypurnu 6ymanu. [llynnait snement cudaruna a3 = 1
3JIEMEHTHU TaHJIaWMU3 Ba YHHUHT EpAaMuia 3-uyd YCTYHHHMHI KoJiraH Oapya 3JeMEHTJIApUHU HOJITa
alaHTUpaMu3.

[y makcanna:

a) 2-4yM caTp IEMEHTJIapUra yjaapra Moc 1-uu caTp 3JeMEeHTJIApUHU KYIIIaMU3;

0) 1-4u cTap 3JeMEHTIApUHU 2 Ta KYAaUTUPUO 3-4M caTp dJIEMEHTIIAPUIAaH ailpaMus.

B) 4-4M caTp dNeMEHTIapuIaH 1-4u caTp 3eMeHTIapHHU allpaMus3.

Hartwmxana Kyiingaru JeTepMUHaAHTHUA XOCHIT KHJIAaMU3.

2 =51 2

-1 2 0 6
A:

1 1 0 3

2 -1 00

XOocWiI KWJIMHTaH JETEPMUHAHTHY 3-4 YCTYH Oyiinya €ilamus.
-1 2 6 -1 2 6

A=1-(-D**.[1 1 3=|1 1 3
2 -10 |2 -10

By nerepMMHaHTHUHT 2-4M caTp 3JI€EMEHTIapuHH 2-ra Kymatupu6b, 1-um catp sneMeHTIapuaaH
auupamus.



-3 0 0

A=|1 1 3
2 -10
By nerepmunanthu 1-catp snemenTiapu Oyiinya €iMnb HaTHKAHU XOCUIT KUJIAMU3.
1 3
A=-3-(-D). 0:—3(L0—3(—D):—9

4. Teckapu maTpuna.

Arap A, =0 6ynca 4 xBaapar MaTpuLa Xoc MaTpuua, A, =0 0yica, xocMac MaTpuLa AeHuIa u.

Arap A-A7*=A"1.A=E kabu 6y1ca, A kBaapaT MaTpuia, ymanmgai TapTuémm A KBampaT
MaTpullara Teckapu MaTpulla Ieiinnanu. bepuwiran marpuuara TecKapd MaTpHUla MaBXy[ OYIHIIM y4yH,
Oepwiran MaTpUIIAHUHT XO0CMac OYJIMINM 3apyp Ba eTapiauaup. Teckapu MaTpuua Kyiugaru GopmynagaH
TOIMUIAIU:

A A A
AA AA AA
LA A A
A" = AA AA AA
Aln A2n Ann
AA AA AA
10-mucoJ.
1 3 -5
4=|0 1 2 |Marpuuara TeCKapu MaTpPULaHH TOIUHT.
0 0 1
Eunm. bupunun ycrys 6yitnua éinbé A MaTpULaHUHT 1eTePMUHAHTUHU XUCOOIaiMu3.
1 2
A, =1 =10
01

Jlemak, A MaTpuLara TeCKapy MaTpHLa MaBxKy/l.
A MaTpUIIAHUHT anreOpauK TYJIIUPyBUUIAPUHN TONIAMU3:

1 2 3 -5 3 -5
All:‘o 1:1 A21:_0 1‘=_3 A31=‘1 2‘:11
0 2 1 -5 1 -
Aﬁ:+o JZO %sz 1‘:1 %2:+o 2‘:_2

0 0 3 1 3
A13_‘0 1‘: Ay = ‘0 O‘ZO Assz‘o 1‘:

Harmxana:
1 -3 11 1 -3 11

A1=%-0 1 -2(=/0 1 -2}
0 0 1 0 0 1

Il. Yuzukam anredfpauk TeHrjaMajaap TH3UMHU.

Yu3ukJIM TeHraama sied,
X +aX, +..+a,x, =b,
KYpUHHUIIJIATH TeHTJaMara aitunany, Oy epaa @, Ba b — commap, X;- mHomabmymumap. Illynnaii xumuo,
YU3UKJIM TEHIJAMAaHUHT Yal TOMOHMJA HOBMAIyMJIAPHUHI YU3UKIM KOMOMHALMACH, YHI TOMOHHIA 3Ca

COH TypaJH.
Arap b=0 06Y¥ica, yn3uKkIu TeHTIamMa OUp KUHCJIM, aKC X0JIIa, SBHU b = 0 Oyica, OMp KHHCIU

O0yJMaraH TeHrJiamMa JIeHuIaan.



Yu3uK/IM TEeHrJIamMaiaap TU3UMHM 1e0 Kyluaaru KYpuHUALIIard TU3UMIa ailTUiIaau:

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

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

m

0y epna a- bi - COHJap, X;- HOMabaymyiap, N — HOMabAymyiap COHH, M — TCHIrIamaaap COHH

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

Un3MKIM TEHIIamanap TU3MMUHMHT €4MMHU €0 WyHAal x,,X,,..,X,, COHIapra aiTuiaauku, Oy
COHJIApHU HOMABJIyMJIap VpHHWra KyWWJTaHaa, TU3UMHUHT Xap OWp TEHIrJIamMacu YPWUHIW TEHTJIHMKKA
alna”Haau.

Arap UYM3MKIM TEHIJIaMajap TH3MMH Xed Oynmaranna Ourra edmmra sra Oyica Ouprajaumkaa
OyJraH, akc XoJija, SbHU €4uMTa dra Oyamaca, OMprajukaa 6yaMarad TeHIJIaMaiap TH3UMU JIeHUTa .

[yaunarAek, arap Oupramukna OYiraH TeHTamManap TH3WMH STOHAa edWMra odra Oyiica
aHMKJAHTraH, OUTTaaH Ky eyuMra ora 0yica, aHMK/JIaHMaraH TeHrjaMajiap TH3UMU 1e0 IOpUTHIIaIH.

1. "'aycc ycyau

@apa3 kunainuk (1) Tmsumpa a,, #0 OyiacuH (OyHra TeHIIamMangap YpHUHM aJIMallTHPHLI
épramMuzia JOMMO SPUILHUII MyMKHH). BUpHHYM TeHIIaMaHu Xap MKKajla TOMOHUHHU aBBall a,,ra Oyaamus,
cYHrpa aj;ra kynaiitupamus, Oy epza i — HaBOaTAaru TEHIIaMa TapTUON.

Xocuin OyiaraH TEHIJIaMalapHH TH3UMHUHT KOJTaH Xap OMp MOC TEHIJIaMacuJaH aiupamMus.
MabayMKu, XOCHII OYJIraH sIHTM TEHIVIaManap TU3UMH OepWIIraH TeHIJIaMallap TU3UMHra TeHT KYWIUAUD.
Xocui Gynran sHru TH3MMAa OUPUHYM TeHIIamajaH OolKa Oapya TeHrnamanapaa x, =0 0ynanu, sbHu

THU3UM KyHUIard KypuHUIIIa Oynamu:

Arap sHrM Xocui OyiraH TEHrJIamanap TU3UMHUIA X, HUHT OJauard Kopduiuentiap xamMmacu

HOJITa TEHT OyIIMaca 1ry aCHOJa X, HU XaM HyKOTHII MyMKHH.

by xapaénHu TH3uMMaarn Oapya HOMabiymjap y4yH AaBOM STTHpUO, Oepuiran TEHIJiamanap
TU3UMHUHU KyHuaru yuOypuak HIakjiInura KeITHPUIT MyMKHH:

X, +.ot 85X, =h, @)

By epma a,,4;,b, Ba Db, Genrunap Gunan anvamTupunuiap Hatmkacuaa Xocwi OYIraH COHIM

ij* Hij o
Koa(uIMeHTIap Ba 0301 Xaanuap Oedruwianras. (2) TH3UMHUHT OXMPI'M TEHIJamMacuaaH X, HU TOMaMU3.

CyHrpa keTMa-KeT ypHUra Kynui épraMmua KoJaraH HOMabIyMJIapHU TOIIAMU3.

11-mmcoa.

TeHrﬂaManap TU3UMHWHHU Faycc yCyiauaa CUHUHI:
3X-y+2z=9
X+4y+z=4

2x-3y+3z=11



Eunm. Taycc ycynu Oepuiran TeHIVIamajap THU3MUMHJIArM HOMAabIyMJIApHHM KETMa-KeT
nyxoruman ubopataup. by ycynHu Kymnam ocoH OYnumy yuyH 1-um Ba 2-4M TEHIVIAaMaJapHUHT YPHUHU
alIMallTHPaMU3.

X+4y+z=4
3X—-y+2z=9
2x—-3y+3z=11

DOHM 2-4v Ba 3-4M TEHTJaMallap/iaH X HH HYKoTaMu3. ByHWHT ydyH OMpWUHYM TCHIJIaMaHH 3ra
KYTIaUTHpUO, NKKUHYM TEHTJIaMaJaH, 2 ra KynmautupuO, 3-4d TEHIJIaMaJ aH alupaMu3 Ba KyHuaarura sra
Oynamms:

X+4y+z=4
-13y-z=-3:
-11ly+z=3
2-4¥ TeHTJIamMara 3-4 TeHTJIaMaH!u KYIuo, 3-4u TeHTJIaMaJlaH Z HA HYKOTaMu3:
X+4y+z=4
-13y-z=-3:
—-24y=0

Oxupru TeHrnamanan jy =( SKaHIMIY KeMuO 4nKaau. by KuiiMaTHu 2-uu TeHrnamara Kyiuo Z Hu

aHuKIaiiMu3. Tonunrad Y Ba Z Hu 1-um TeHrmamara Kyiin6 tonamus. Z = 3, x = 1.
[Mynnait kumod, x =1,y =0,z=3.

2. Kpamep ycyiu

HO’bMaJ'IYMJ'Iap COHHM TCHIJIaMaJlap COHUI'a TCHI' 6}“/nraH Kyﬁpmam YU3UKJIU TCHIJIaMaJlap TU3UMUHHA
Kapaniuk:
Ay X, +a,X, +..+a, X, =h
Ay X + 8%, +.+ 8, X, =D, 3)

2n"*n

A X +a,X, +..+a,,X, =b,

DnemMeHTIapu HOMabJIymyiap onauaard koddduuueHtnapaan ubopatr A AeTepMUHATHA acOCHi
JAeTePMHMHAHT 110 aTaiiMu3.

a11 a‘12 a1n
A B o By (@)
anl an2 ann

AETEPMUHAHTAA Xj HOMabIymiaap onguiaru kodpduuUeHTIapaaH Ty3WITaH YCTYHHHM 0307 XaJJlapiaH
ubopar ycTyH OMJIaH aJIMAITUPUILIAAH XOCUII OYIrad AeTepMUHAaHTHU A, OuiaH OenarunaiMus.
]

V xonma:Arap A # 0 6ynca, (3) Tuzum Kyiugaru Gpopmysanap OnUIaH aHUKTAHYBYHM SITOHA CUUMIa
A A A

ra; X, = —% X, = —2 X =—2
. 1= 1Ny T T ey ANy T T
A A A

1) Arap A=A X, =0 O¥ynca, TH3UM YEKCH3 KYII €UUMTIa 3ra.

2) Arap A=0, Ba ij JapaaH xed Oynmaranaa Outracu HoiaH (hapkiau Oyiica, TH3UM e4rMra

ara sMac.

12-mucon.

Tenrnamanap Tuzumunu Kpamep ycynuaa equHr:
IdXx—-y+z2=2
X+y-2z=1

2X+3y—-4z=6



Eunm. Acocuil JeTepMUHAHTHU XUCOOIaiMU3:

4 -1 1
A=1 1 -2[=9=0,
2 3 -4

JIeMakK, TeHriaMasnap TU3UMU SIT0OHAa €4UMTa 3Ta.
Ay, Ayu A; — napHu TOaMus.

2 -1 1 4 2 1 4 -1 2
A=ll 1 -2=9, A =11 -2=36 A=l 1 1=18
6 3 -4 2 6 -4 2 36
bynnau
(A9 A 3, A 1B,
A 9 A9 A9

3. Un3uKI4 TeHIJ1aMajap TH3MMHHHA TeCKApH MaTpuUA épaaMuaa eduil.

Uu3uKIM TeHraamanap Tu3uMH (3)-HU Kapaliiik Ba Kydugarnda Oenruianuiap KApUTaiimK:

a,;, 4, .. Q
a a .o a
A=|"% 2 2" | - TH3MMHHMHT MaTpHIACH,
anl an2 a'nn
Xl
X = 2 |- HOMabJIymJiap yCTyHH,
Xn
by
B=| ?|-o30n Xamiap ycryHd. Y xoinza (3) TH3MMHU MaTpULIABUH TEHIJIaMa Ky PUHUIIIIA
b

n

Kyiujaruyda €31 MyMKHH:
AX =B. (5)

®dapa3 KuIaiiaMK 4 - XocMac Marpuna OYJICHH, y X0JJla yHra TeCKapH A MaTpULlA MaBXY[
Oynanu. (5) TeHTJITaMaHWHT Xap UKKA TOMOHUHH A ra vanman KynauTupaniukK.
A"AX = AT'B.
Masnymkn A"A=E, yxonma EX = A"'B, EX = X skanmurumas X = A™B,
[Myanait kumud, (5) — MaTpUIIABHA TEHIVIAMAHUHT €UYHMH, A MaTpuIara TeCKapu MaTpULIAHUHT

(3) Tu3UMHMHT 030/ XaAJIapuaaH H0opaT yCTyH MaTpullara KynaiTMacura TeHT 9KaH.
13-mucoJ.

TeHrnamanap TU3BUMUHU T€CKapX MaTpula €pJaMHIa €UHHT.
x-3y+z=1
2X+y-2=6

5x—-4y-7z=4

Evum. TU3MMHUHT MaTpUIIACHHY Ty3aMH3.

1 -3 1
A=2 1 -1
5 -4 -7
A4 =-51 #0, gemaxk, TeHTJIaMajnap TU3UMU SITOHA €YUMTa 3ra.
A* MAaTpPHI[AHU TOTIAMHU3;



A =11 4, =-25 A, =2
A, =9 Ap,=-12 4,=3
AlS

=13 A,=-11 A =7

-11 -25 2
VY xomma Aflz_i 9 -12 3|
-13 -11 7
1 X
Arap p_ 6, x=|y ‘9KaHJIMTUHU bTHOOpra oJcak, OepuiraH TeHriIamMaaap TM3UMUA e4uMu X =
4 z
A™B 6ynran AX = B MaTpHLaBHii TeHIIaMara aiiiaHam.
[ynnai kumuo,
-11 -25 2)1 -11-150+8 -153 3
X:—i 9 -12 3|6 -1 9-72+12 __ 1 -51 =1}

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

Yuzukau anredpa 0y aMMHuIaH TONMUPUK BApUAHTIAPH

Bapuant Ne 1



N

w

8 1 9 O
JletepmuHanTHU XucoOmanr: |6 -1 4 1
0 1 0 1
1 -1 2 2
3 0 4 -1 1 2
A=|_—2 2 _3|Bapg=| 0 1 —2|marpunanap yuyn A°—BA+3A4 marpunanu
1 1 2 5 3 1
KYTIXaIHU XUCOOJIaHT.
1 -1 3
3 .5 1 | Marpuiara TeCKapu MaTPULIAHU TOIHHT.
4 -7 1
Tenrnamanap Tuzumund ['aycc ycynuaa €4uHr:
X+2y—-2z=5
4x—y+10z =11.
5x+3y—-5z=9

5. Tenrnamanap TU3MMUHHM MaTpuLagap yCyJjauia euuHr:

X+2y—-2z=5
4x -y +10z =11.
5x+3y-5z2=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 |wmarpumamap yuyn 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:
Xx—3z+4t=-4
2X+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
3121
4 110
4 1 2 1 0 3
2. A=|-2 0 2|/BaB=|1 -2 4 |varpunanapyuyn A°—2BA+ A marpuuauii
3 -12 1 -2 -4
KYTIXaHU XUCOOIaHT
3 1 6
3. |2 _3 @ | Marpuiara Teckapu MaTPULAHH TOIHMHT.
5 1 27

4. Tenrnamanap TH3UMUHH ["aycc ycyaumaa e4uHr:
2X—-y+5t=6
3X+2y—-2=3
—X+2y+4z+t=10
-y-z+3t=0

5. Tenrnamanap TU3UMHMHHU MaTpULA YCYJIHJA €UHHT

X-y=3
2x+y—-32=3.
-Xx—-2y+3z=0



Bapuant N\e 4

21111
Sp3111
JleTepMHUHAHTHU XUCOOJIAHT: 114 1 1,
11151
11116
0 1 3 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 Xxucobmanr; 2 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 marpunanu

5 1 2 5 4 1

KYIIXaJHU XUCOOJIaHT.

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

4. Tenrnamanap TU3UMHHU ["aycc yCymnuia e4uHr:

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

2X; —3Xy + X3 =3
X, +2X; —3X3 =—5
S5X; + X, —6X%3 =-16

Bapuanr Ne 6
56 0 0O
1 56 00
1. JlerepmMuBanTHH XUCOONAHT: |0 1 5 6 0
0 01 56
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. Tenrnmamanap TU3UMHHHU ['aycc ycynuaa equHr:

A? + BA+3B

MaTpuluain



X, =X, +2X,—3X, =4

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

2X, + X, —2X, +4X, =1
X 4+ 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 10
1 5 4 -5 1 2
2. A=|-2 2 —4|Ba B=| 0 3 —1|Marpunamnap yuyH
1 1 2 2 3 1

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

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

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

2X+2y—-2=2 .

3X-y+2z=0
5. Tenrnamanap Tu3sUMHHU ["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 Xucobymanr: |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 TuzuMuHu ['ayce ycynuaa e4uHr:
2X—-y+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—z-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 o0l|BaB=|-4 0 2| Marpunanap yuyn A% + 3BA + 2B marpuuanu
1 1 2 2 -4 3
KYIIXaJHU XUCOOJIaHT.
3 51
|2 4 0| Marpuuara TeCKapy MaTpMIAHH TOIMHI.
110

. Tenrmamanap TH3UMUHHM ['aycc yCylnnia €4uHr :

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 MaTpHIaIn
1 1 -5 2 3 0
KYIIXaJHU XUCOOJIaHT.
3 2 5
-5 4 3 | mMaTpuiara TeCKapu MaTPHUIIAHU TOTUHT.
1 -3 -1

TeHramanap TH3UMHUHN MaTpULAJIap yCYIUAA €UUHT!



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

2X+y—-52-t=2

X—-2y+2t=1
—X+3y-z-3t=-1
X—-y—-z+t=1

Bapuant Ne 11

31 1 4
1. JlerepMuHAHTHU XUCOOJIAHT : 0 410 l.
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 TONHHT.

4 -2 5

4. Tenrnamanap TU3UMHUHU ["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
B -2 1 2
JleTepMuHAHTHU XUCOOJIAHT:
7 1 4 1
0 1 1 -1
1 2 2 -1 1 -3
A=|-1 2 -3|BaB=|5 (0 2 |Marpuuaiap yuyH 34°—BA + +B MaTpulaIn
1 -1 2 -5 3 1
KYTIXaH! XUCOOJIaHT
3 3 1
2 _4 _3|MaTpuuara TeCKapy MaTpMLaHH 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 02 1 1
JleTepMUHAHTHU XUCOOJIAHT: )
3 -1 1 -1
2 0 1 5
3 3 4 11 -1
A=|-2 -4 -3|Bap=(0 1 2 Matpuuanap yays 4° + 4BA + B marpunanu
1 3 0 53 4
KYTIXaHU XUCOOJIaHT
3 2 5
_2 1 3| MaTpuuara TeCKapu MaTpMIaHH TOIIUHI.
1 31

Tenrnamanap Tu3UMuHU ['ayce ycynuaa equHr:

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
JleTepMUHAHTHU XUCOOJIAHT: 3 71 1_
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

TeHrnamanap TU3UMHUHU MaTpuLaiap yCyJauaa €UrHr:

X—-y—-z=1
2X+2y—-2=2.
-y+4z=0

Tenrnamanap TuzumMuny ['aycc ycynuaa €4uHr:
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 -1 5 -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 -3 1
KYTIXaHU XUCOOJIaHT.
2 5 -3
3 13 -5 | MaTpumara TecKapu MaTPHLAHHU TOIHMHT
2 7 4

Tenrnamanap Tu3UMuHU ['ayce ycynuaa equHr:

X+y+z=1
2Xx—-2y+3z=3.
4x-y=0

X+2y—-7-2t=5

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

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

X—y—-z+t=-1



=

o

w

=

n

w

Bapuant Nel6

11 -1 2
.01 4 -1
JleTepMUHAHTHU XHCOOJIAHT: .
12 2 1
70 5 1
0 3 4 1 0 2
A=|-1 2 2 |BaB=| 2 -1 7| Mmarpuuanap yquAz—BA+3A MaTpULAIA
1 1 2 -5 3 1
KYTIXaIHU XUCOOJIaHT.
3 -2 -5
2 17 4 | MaTpuuara TeCKapu MaTpUIaHH TOIIMHT.
5 16 3

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

11x, — 5%, +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 O
1. JleTepMHHAHTHH XUCOOJIAHT : 2 13 —1.
5 26 1
0 0 1 -2
2. A=|1 -4 3|BaB=|-3 -1 -4 |MarTpuuanap y4yH

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

2 -1 3
3. |3 -5 1/|. marpuiara Teckapyu MaTpUIlaHH TOTIHHT.
4 -7 1
X-2y+z2=2
4. TeHrmamanap TH3MMHHH MaTpHULAIap yCyInaa e4nHr: | 4y 4y +5z =10.
-X+10y-z=38
5. Tenrnamanap TH3UMUHU ['aycc ycynuaa €4uHr:
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|Bag=|0 1 2| MaTpuuanap yquBZ—BA+3A MaTpHULaIn
1 -1 2 5 21

KYIIXaIHU XUCOOaHT.

2 -1 0 5

3. 3 2 -1 0 ManI/IIIaFa TeCKapI/I ManI/IHaHI/I TOIIUHT .
-1 2 4 1
0 -1 1 3

4. Tenrnamanap TU3UMHHU ["aycc ycynuia €4uHr:
X+y+z=1
2X—-2y+3z=3.
4x—-y=0



X, +2X, = X;—2X, =5

—2X, — 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—-2=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~ DN 2 O
w
|
)]



N

0 1 3 2 -1 0
A=|1 -2 -1|/BaB=|2 1 -3|wmaTpuuaiap yuyH 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"
I9x+8y+4z-7t=2

Tenrnamanap TusuMuHu ["aycc ycynauaa equHr:

5X, + X, —8%; +10x, = -5
2X, + X, = 2X;+ X, =1
—3X, —2X, +2X, + X, =—4
X, +2X, +2X;— 71X, =8

TeHrnaMaJIap TU3UMHHHM MaTpuLiajaap yCcyiauaa €4YMHr.

Bapuant Ne22
3 4 1 2
B 7 13
JleTepMUHAHTHH XUCOOJIAHT: 405 21
7 10 1 6
2 1 3 -1 -1 2
A=|1 2 0|saB=|0 4 -3| marpumanap yuyn B’ —2BA4 + 44
-1 -3 1 3 2 1

MaTpPHIIATIHN KYTIXaJJHA XUCOOaHT.

110
0 1 1| MaTpuuara TecKapy MaTpHUILIAaHU TOIMHT.

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

—X+2y-2z=1

Tenrnamanap Tusumunn layce yeymuaa ennr: |16% +18X; —22X5 +29%, = 27
10x; +12x, —16x; +20x, =18



Lo

N

w

s

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 _2 | MaTpuuara TeCKap¥ MaTpHLAHU TOIMHI.
2 -1 1

Tenrnamanap TusuMuHu ["aycc ycynuaa equHr:

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 TOIUHT.

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—-7-2t=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 0|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 MaTPULIAHU TOIUHT.
2 57

Tenrnamanap TusuMuHu ["aycc ycynauaa equHr:

X—-2y+3z=-2
—-4Xx+5y +6z =-10.
X-y+2=0
TeHrnamanap TH3MMUAHE MAaTPULIANIAD yCYJIUIA €UUHT: | — X3 — 2X, +3Xg + X4 = 2.

2X; —3Xy + X3 —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 TecKapu MaTpHLAHU TOIHHI.
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
JleTepMHUHAHTHHI 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 TOIIHHT.
-4 3 0 1 -1 4
1 51
3 o 1| Marpuuara Teckapu MaTpPUIAHU TOMHMHT.
6 -2 1

Tenrnamanap Tuzumuny ['aycc ycynuaa e4uHr:

X+y+2z=-1
2X—-y+27z=-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

112 3
JlerepmunanTau xucobmanr: (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 MaTpHIIaHA TOTTHHT.
2 -3 1 -10 -2 -1
4 3 5
3 1 1| Marpuuara TecKapu MaTPULIAHH TOIIHHT.
4 4 7

3X+2y+z=5
Tenrnamanap TU3MMUHU MaTpULaIap yCyJauaa e4uHr: J 2y 4 3y+z=1.

2x+y+3z=11

Tenrnamanap TuzuMuHu ['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 TOIIMHT.
10 -1 8 1 2 2
5 2 5
3. 3 § _3| MaTrpuuara TecKapu MaTpPHUIIAHU TOIMHT.
-2 -4 3

4. Tenrnamanap TH3UMHHHU ['aycc yCyiuma 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 MaTpHLIAIAP YCYJINUAA €UUHT: [ yx 4 4y-27=0.
5X+5y—-3z=9

5. Tenrnamanap TU3UMUHU ['aycc ycynuaa €4uHr:



4x+2y+32=10
2X+3y—-2z=7 .
2X—-y+52=3

Bekropaap aareopacu

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

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

a=MM,=(x,~x,Y, — V1,2, 7,)

A BEKTOPHHHT Y3YHJIUTUTa TEHT OYJTraH COH YHUHT MOJYJIH JIeHWIa i Ba KyHuaarnda aHuKJIaHaIu.

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

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

AaHUKJIaHaIu:
COSa_X Cos S = ﬁ’cs;/ Z

by epma: X =x,—x,Y=y,-»,Z=2,—-17

BeKTOpHUHT YKKa NPOCKIHUACH.

a BekTopHUHT U YKKa NpoeKUusACH, yHHMHT Moyin Ba U YK OnnaH TallKuil KUIrad Oypyaru (9 opKaiu

KyWuaarnda aHuKJIaHAIN. npu ‘a‘ Cos @



Nxtuépuii @ BEeKTOpHUHT OepriiraH KOOpAWHATANIAp cucTtemMacura npoekiuscuan X,Y,Z opkaim

52\/X2+Y2+Zz‘ Oymaau.

Genrmraiimk. 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)2 =+/36+9+4 =149 =7

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

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

KOOpAMHATANIApUAAH A HYKTAHUHT KOOpAUHATAIIApUHU allupaMus.
AB=(-1-32-(-111-2) = (-4;3-1)
3-Mucou.

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

Eunm: a=./(122 +(—15)2 +(-16)° =+/144+ 225+ 256 = 25

Ouau x=12; y=-15; z=-16 sxaHIuruau y6THOOpTra 0110 HYHANTHPYBUN KOCHHYCIAPHU aHUKJIAHMU3.

12. 15 3. 16
1 COSB=——2=—11005y=——=
5 Cosh =70

cosa = =
25 5

BekTopaap ycruaa amajuiap.

BekTopaapHu Kyluui Ba aHMpUIIL:

Arap a Ba b BEKTOpJIApP KOOpAMHATanapu Oepuiran Oynca, seaum  a=(X,Y,,Z;) Ba
b = (X21 y21 22) y XoJiia
a+b=(+X,;y,+Y,,2,+7,)
a_b:(xl_XZ; yl_yz;zl_zz)
BexkTop/siapHH cOHra KynaiTHpHi.

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

bup 1¥¥pu umsukna €xku mapamien TYFpU YM3MKIapAa €TyBUM BEKTOpJap KOJUIEHMap BEKTopsap 1ed

aTanajiu.
a=(x,Y,2,) Ba b= (X,,Y,,Z,) BEKTOPJIAPHMHI KOJUICHUAPJIMK [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 BEKTOpJIap ¥3 YKiIapuaa MmycOaT TOMOHTa WyHaIraH OYnaau.

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

jj=1

E\:l

a BEKTOp KaHjAail OynuimaaH KaTbUidl Ha3ap YHU Xap JOUM I, j .k 6azucnap OVitnua EHUII MyMKUH,
spHu @ =X 1+Y, J+ 7K

By epna X;,Y;,Z; - @ BEKTOPHUHT KOOPAMHATAIIADH.

4-Mucon. a=i+ 3] ~k pa b=2i+ j+4k Bexropmap Gepmiran 2 a+3b BEKTOpJIap
MUFUHINCHHN TOTIHHT.
Eunm: a KOOpJAHHATAJIapH |, a= (1;3;—2) xymau myHMHTIEK b= (2:,4). Onmm 2 a Ba 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; - Tomwiuiuy kepak OyiraH coHuap.
Koopaunara kypunummaa Oy Kyiumarnda Oyiamu.

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) BEKTOPHHHT GUPJIHK BEKTOPHUHH TOIHHT.

E4nmn:
bupnuk BekTOpHU Kylnaarnya €3uil MyMKHH.

a’ =icosa+ jcos B+kcosy

COSa,COS f#,COS ¥ NapHHu TONAMU3

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 BEKTOPHUHT CKAJSP KynaiTMACH.

asb BEKTOPJIAPHUHT CKaJIsAp KymalTtmacu 1e0, Oy BeKTopiap y3yHJIMKIapu KymaTMacu OuiiaH
ynap opacunaru Oypyak KOCHHYCHHUHT KymaiTMacura aiTuiaaay Ba (5 ,0) maxnna 6enrunanany.

(a ,B)z‘a‘ -‘b‘COS(D

asab BEKTOPJIAPHUHT CKAJISIP KYNAaUTMacMHU Kyiuaaruya 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,Y5,2,), Y X0I1a YJIAPHUHT CKAISIp KynaiiTMack Kyiunaru gopMyina Ouinan XucobnaHaiy.
(a,b)= (Xl X3 Y1 Ya2i2y - Zz)

Bynnan BEKTOPJIAPHUHT neprneHAuKYJIAPIUK IapTH Keo YHKaH, SBHU
XXy +Y1-Y,+2y-2, =0

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

Oypuak KyhHujaaruia aHuKJIaHaIu:

_(ab)
T

Exu xoopauHaranap makmmiaa
Xp-XotYi-Yoti-7y

\/X12 + y12 + Z12 '\/Xz2 + YZ2 + Z22

Cosp =

Y3YHJIIMTMHHA TOIIUHI.

Evpinir. BeKTOPHHHT MOJIYITH TabpUGHra Kypa: ‘_p + 25‘ =1 (|_o + 2&)2 (P + 20 )? 1 xucoGnaitmus.
(p+29)° =(a—b+2a+4b)? =
9(a? + 2ab +b?) :9(1+2-3cos§7z+9) - 63

Bynzan ‘_p + 2&‘ =/63=37.

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

TOIIMHT.
Eunnr:



Komnuneapnuk mapruaas Goinanannod a BEKTOPHH KyHumarnda €3uin MyMKHH. a=Ax ,0yepna A -
HOMAabJIyM KYNaNTyBYH. & BEKTOPHH TOMHIN YIYH KyHHUIard mapTaaH GpolgaraHaMus:
(xa)=Aa’ = A(4+1+4) =91 =27 .
Byrman A =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+ EBGKTOpFa

MPOEKIMSICUHI XUCOOIaHT.
Eunm: Kyitnnaru hopmynanan ¢oiinananaMmus:

_ a(+c
Dp.c4 :ﬁ
a(b+c) Ba b+c ndomamapHu XUCOOIANMHU3.
a(b +¢)=1(3-1)-3(—4+1)+4(2+4) =35
b +C|=(3-1)+(-4+1)° +(2+4)° =7
Byunau Ilp, a =95

HNKKHM BEKTOPHMHT BEKTOP KyNIaHTMACH
Ukku a Ba D BexTOpHHHT BekTOp Kymaiitmacu ne6 myngait C BekTopra aifTunanku, 6y BeKTop a

Ba D Bexropmapra mnepmnmenmukynsp Oymu6, yHmEr Momynu a Ba D BexTopmapmam scanrad

[apajuIesIorpaMM FO31ra TeHT, HyHAIHIIN 5ca C YYHIaH Kaparaiga C BEKTOp atpoduaa 8 BEKTOpIAaH

b BexTopra sHr k4K Gypuak GMIIAH afIAHMIIK COAT CTPEJIKACUTa TECKApH

OyIuIIN Kepak.

a BekTop OMIaH Ba ) BeKTOpPHMHT BekTOp KynaiTMacu

b.
axb éxu [a . b] makiuaa €3unaay Ba Kyhinaarnda Oenruianam.
A
C =[55] 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 kynmaiiTMagaru KynaiTyBumiap YpHUHM alIMalITHpCa, BEKTOp KymaiTMa (-1) ra kynasau.
[a-b)=-|b-a
2. Ckansp kynaiTyBuura HucbaTaH BEeKTOp KyMalTMa rpymnmanam KOHyHUra 0yiicyHaau, sbHH :
[2a,b]= |a.2b]=2[a-b]
I[poexuusiiapu Owjian Oepural BeKTOPJIAPHUHT BEKTOP KynalTMAacu.
Z(xL M, Z;) Ba 6(x2, Vo, Z,) Bekropnap Oepunran OyncuH. By BeKTOpJapHUHI BEKTOP

KynalTMacu Kyiuaaruda 0ymaau.



i ik
a-bl=lx » oz
X, V2 I
by tenrnamanan [55 BEKTOp KyNaWTMaHW TAaCBUPJIOBYM BEKTOPIAPHHHI KOOPAMHATA YKJIApHUIAru
MIpOEKIUATIaApH
N2y —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¥nca, ABC yuOypuakHuHT 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) exropnapra nepnenmuxyasp sa OX yKu

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

Eunm: C BEKTOpHM KHUPUTAMU3
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X BekTOp aub BEKTOpJIapra nepreHauKysp 6yica, y xoiaga C Bekropra koyumHeap 6ynanau. Bynman
xenm6 unkagukn, X = AC = (A, 1,—21)

K| =22+ 2% +42% =64 =6 > i =+1
X Bektop OX YK Gwian yT™Mac Oypuak TAlIKMIT KWJIAIH, ITYHAHT YayH yHHHT OX YKIard mpoeKIusicH
MaHQuii 6yaumm kepak. bynnan A =-1 Ba X =—C=(-1-12)



12-mucoa. B (5,1,0) nykrara kyituiran F = (1,—1,1) Ky4 BeKTOPUHMHT HYHAITUPYBUM KOCUHYCIIAPHHU 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 F BEKTOPJIAPHUHT BEKTOp KyTMalTMacu kabu aHWKJIaHA]IH.

i j k
m=[ABF|]=]2 -1 1|=—j-k
1 -1 1

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

Y4 BeKTOPHMHTI apajaml KynaiiTMacu
Vura @, b, C Bexropiap Oepwiran GYiCHH. [a . b] BEKTOp KymaiiTMa Ouiaan C BEKTOpHH CKajsp

KYHAWTHPUII apamail Kymaiitma paeiimmamu Ba [@-D]c éku axbxc  &u (axbx C)xypurmmaa
€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 BEKTOpJIapJlaH UCTAIraH WKKUTacu Oup-Oupura TeHr €ku mapauien (KoiimeHap) 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) BEKTOpsap Oyica, yJapHUHT apajaiil

KynalTMacH HOJTa TEHT.

IMpoexknusiiapu 6ujian 6epujraH BeKTOPJIAPHUHT apajanl 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 b OaaHTMKHUHT

Y3YHIMTMHH TOIMHT. p

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




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

R 1
Y :éABACAD Ba V ZESABC-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.

Hykranunr paauyc Bektopu. Bekropiaapaunr monynu. Mkku HyKTa opacugara Mmacoda.

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-TonmmpuK .

X BexTopHUHT P,{,T BekTopiap OViinua EMHUIMacCUHU TOIMHT.

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) 0, -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) 0, 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) (5,9,7) 2a+b 3a-2b




2.6. (1,4,-2) 1,1,-1) a+b 4a+2b
2.7. (1,-2,9) (3,-1,0) 4a-2b b-2a
2.8. 3.4,-1) (2,-1,1) 6a—30 b-2a
2.9. (2,-3,-2) 1,0,5) 3a+9b a-3b
2.10. (-1, 4,2) (3, -2, 6) 2a—-b 3b -63
2.11. (5,0,-1) (7,2,3) 2a-b 3b —6a
2.12. 0,3,-2) 1,-2,1) 53 —2b 3a+5b
2.13. (-2,7,-1) (-3,5,2) 2a+3b 3a+20b
2.14. (3,7,0) (1,-3,4) 43-2b b-2a
2.15. (-1,2,-1) 2,-7,1) 6a—2b b-3a
2.16. (7,9,-2) (5,4,3) 4a-b 4b -a
2.17. (5.0,-2) (6,4,3) 5a-3b 6b —10a
2.18. (8, 3,-1) 4,1,3) 2a-b 2b —4a
2.19. 3,-1,6) (5,7, 10) 4a—2b a-2b
2.20. (1,-2,4) (7,3,5) 6a—30 b-2a
2.21. 3,7,0) (4,6,-1) 3a+2b 5a—7b
2.22. 2,-1,4) (3,-7,-6) 2a-3b 33-2b
2.23. (5.-1,-2) (6,0,7) 3a-2b 4b —6a
2.24. (-9, 5, 3) 7,1,-2) 23-b 33 +50
2.25. (4,2,9) ©,-1,3) 4b -3a 4a-3b
2.26. (2,-1,6) (-1,3,8) 53 —2b 2a-5b
2.217. (5,0,8) (-3,1,7) 3a-4b 12b —9a
2.28. (-1, 3,4) (2,-1,0) 63 —2b b-33
2.29. 4,2,-7) (5,0, -3) a-3b 6b —2a3
2.30. (2,0,-5) 1,-3,4) 2a-5b 5a—2b
3-_Tonump_m<.

AB Ba AC Bektopaap opacuiarua 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-TonuupuK.

F Ky4 BEKTOPUHHUHI MyHAITUPYBYHA KOCUHYCIAPVHU aHUKJIAHT. A HyKTara

HucOaran B Hykrara kyiiniran F kyd MoMeHTHHH TOMHHT.

Ne E 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 KypuJraH MHapaJlICJIOIrpaMMHHUHI F03aCHMHHA X,I/ICO6J'IaHI‘

ST v W A g
5.1, p+2q 3p—q 1 2 .
5.2, 3p+q -2 4 1 .
2| peag | prad | K ;
s | 3p-2g | pesq |4 % o
5.5. p-2q 20+q 2 3 3%
5.6. p+3q -2 2 3 .
5. 20— p+37 3 2 .
5.8, 4p+q p-q 7 2 .
5.9. p—4q 3p+q 1 2 .
5.10. p+4q 20— 7 2 .
5.11. 3p+2q p-q 10 1 z
2
w | e | pem | 5| 4| o
5.13. 20 +3q -2 6 7 .
5.14. 3p—q D+24 3 4 a
5.15. 20 +37 p-20q 2 3 .




5.16. 2p—3q 3p+2q 4 1 -
5.17. 3_p _ za 2_p + 3& 2 5 %
5.18. 4p—3q p+2q 1 2 %
5.19. p-q p+q 2 5 3
6
5.20. 5p—q p+5q 5 3 %
2| 3p-g p+3q ’ V2 £
5.22. p-4q p+5q V3 2 -
5.23. 5_p + a 6 _ 3& 1 2 %
>4 | Tp-2q p+3q 7 ? :
5.25. 6p—q p+q 3 4 3
4
5.26. 10p+q 3p-2q 4 1 %
52| ep-q | 3p+2q | % :
5.28. 3_p + 4a _p _a 2,5 2 T
2
5.29. 7p+q p-3q 3 1 3z
3
5.30. _p i 36 3_p _ a 3 5 2?72'
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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