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@ TomkenT I[aBJ'IaT aBHalUd MHCTUTYTH

Tomkent-2006.
Martpuua Ba yjap ycTHaa amauiap.

Martpuua 1e0 COHIApHUHT TYFpU OypuaKkiIu sKaJBajiura anTuiaaam.

a4, a,,
A= a, Ay a,,
aml amZ amn

benrunamumap: A4 - marpuna; a;; - MaTpPHIIA dIIEMEHTIIApH; I - GepuiraH 3J1eMeHT KOWIAIIraH caTp
pakamu; j - yHra MOC YCTYH pakaMH; /7 - MaTPUIaJaru caTpiiap COHHM; /1 - YHJIark yCTYHJIap COHU.

Arap m = n 06ynca MaTpulla KBaJapaT Marpuua aed aTajagd. 7 - COHM MATPULAHUHT TapTUOH
IeduIagu.

bup xun ymyamra sra OynaraH MaTpuUaIapHUHT MOC 3J€MEHTIapu y3apo TeHr OVyica, OyHpai
MaTpuuai€ap y3apo TeHI MaTpulaiap Ae0 aTanaau.

Arap marpuuaHuHT Oapya 3JIeMEHTIapu HOJJIapjaaH uobopar Oyica, OyHaall MmaTpullia HOJUIU
MaTpula Ae0 araiaau.

Arap KBajpaT MaTPUIIAHUHT aCOCHUN JUaroHanujarv Oapda sneMmeHTiapu 1, konranmapu 0 Gyica,
OyHjali MaTpuiia OUpPIMK MaTpHIla Ae0 aranay.

1. MaTpuuanap ycTuaa Yu3uKIA aMaJliap.
MarpunajapHu KyIIuil.

bup xun mxn ymuamnu 4 Ba B MaTpullaTapHUHT UUFUHAUCU Ac0, XyAAu MyHAal Yirdamnu C
Marpuliara anTwiaguky, Oy MaTpUIaHUHT Xap Oup »dieMeHTH A Ba B MarpumagapHUHT MOC
3JIEMEHTIApUHUHT HUFUHIMCHIAaH noopar Oyiamu:

1-mucoJ.

2 -3 1 1 -1 4 0 -1 o
A= Ba p— MaTpULAIAPHUHT HMFUHINCUHN TOITMHT.
0 4 -2 8 2 =2 5 7

Eunm. bepuiran marpunanapHiar Oup Xui skoijia Typrad snemeHTiapuau kyumb, C =4 + B
MaTpHUlia AIEMEHTIAPUHHI XUCOOIaiiMu3.

o =a,+by 2-1=lm, B+d=l=q; 1+0=I=¢, 1-1=0,
¢, =0+2=2, 4-2=2=c, 2+5=3=, 8+7=I5

1 11 0
Ilynnpait kummu6,C =4+ B = .
YA K [2 2 3 15]

MaTtpuuaHu COHra KynauTHPHILL.



Matpunanu conra kymatupum ned, yiauamu OepuwiiraH MaTpulia yiyamura TeHr OYyira,
xap Oup syneMeHTH OepwiraH Marpuia 3JIEMEHTHHHM O€pUiIraH COHra KymaWTHpHUIIIaH XOCHJI OYiarax
Marpuuara auTuiaIagy.

2-MHCOJI.

Arap 4= 2 -3 1, B = 432 oynca, 54 — 2B maTpuIlaHy TOIWHT.
-1 0 -2 -3 1 -4

Eunmr.

10 —-15 5 8 6 4
SA: Py 2B= )
-5 0 -10 -6 2 -8

10-8 —-15-6 5-4
-5+46 0-2 -10+38

(2 -21 1
1 =2 —2)

2 =211
lyngai kunubd, 54 — 2B = { j .

5A—2B:[

1 -2 -2
2. MaTpunajJapHu KynaiTHPHII.

Viyamu mx p 6yaran A Marpuia Ba yT4amu pXn Oynran B MaTpHLaJIapHMHI KyIlakTMacu
ne0 yauamu m X n OYnArad myHjgail ¢ marpuuara auTHiIaauKy, YHUHT Xap Oup 3JeMeHTH Cl.j KyHuJaru

¢dbopmyna OuaH aHUKJIAHAIU:
)4
¢ = Zaikbkj,l =1,...m,j=1,..,n
k=1

[ynnait kKuauo, C;j DJEMEHT A MaTpHIAHMHT [ - 44 CATPUHM B MaTpHUAHMHT yHTa MOC j - 4i

YCTYHHUTra KYyalTMaCHHUHT MHFUHAMCUIAH HOOpaT SKaH.
Martpunanapau KyIauTHUpUILL amMalld KOMMYTaTUB 3Mac, SbHU AB # BA. XakukatnaH xam, AB
KynmailTMa MaBxkyn Oyinca, yiauamiapu TYFpU KelaMmaciauru cababmu BA kymaiitmMa yMyMaH MaBxkKy[l

Oynmaciauru MyMkuH. Arap AB Ba BA nap Maxyn Oyica XaM, yJIapHUHT YiIdamiapu Xap Xui Oy
MYMKHH.

bup xun ymuamnu kBagpaT MaTpuuaiap yayH 4B Ba BA xymailtmanap mMaBxyz Ba yinap Oup Xui
yiyamra sra 6ynaau, aMMO YMyMaH OJITaH/1a MOC 3JIEMEHTIIapU TeHT OYIManu.
3-Mmuco.JI.

Kyitnnarn marpunanapau Oup-Oupura xymadtupuin MyMKUHMHU €ku Wykmu? LllyHu aHukmaHr.
Arap kynaiiTma MaBxyJ Oyiica, yHH XMCOOIaHT .

O3B3.B—56'
A=|4 -2 -
1 -1

Eunm. 4 Ba B MaTpuliaapHUHT YI4amMIapUHK TAKKOCTaNMu3. A[3x 2], B[2 X 2]. Byunan n=1,

m # k , mynunr yayn AB[3 x 2] mamxkyn, kynaiitma BA 5ca MaBxKyJ1 oMac.

AB xynaiiTMa 3JIeMEHTIapUHU TOIIAMU3:
(ab)n=0-5+3-7=21;(ab),=0-6+3-8=24;(ab),y=4-5-2-7=6;
(ab)y=4-6-2-8=8;(ab)si=1-5-1-7=-2;(ab)3»=1-6-1-8=-2.

21 24
[ynnait kumud, 4p=| 6 8§ |, BA MaBxyjsmac.

-2 =2



4-MucCoJI.

3 2
2 -2 10 -1
Arap 4 = , B= Oynca, AB Ba BA HU TOIUHT.
-3 1 -1 1 1
2 4

Eunm. wmarpunanapHd KynaWTUpUII MYMKHHMH €K HYKIUTUHM OWIMII y4YyH YJIapHHHT
YuaMIapuHU aHUKJIaiMuU3.

A[2x4], B[4x2]. bynnau n = =4, m = k = 2, mynunr yuyH AB Ba BA maTpuuantap MaBxy,
xamaa AB[2%2], BA[4x4].

C = AB maTpuUaHUHT 3JIeMEHTIapUHI XUcoOnall yuyH 4 MaTpULIAHUHT caTp 3JIEMEHTIApUHU YHTa
Moc OynraH B MaTpUIIaHUHT YCTYH AJIEMEHTJIApUra KymauTupuiaam.

cnn=2-2+C2)(-)+1-1+0-2=9

(A uHuHr OWpHHYM caTp DJIEMEHTJAPUHUHT B HUHr OUpPUHYM YCTYH dJEMEHTIapura
KyNaTMAaCUHUHT HUFUHAMCH; XUCOOJIaHAETTaH JIEMEHTHUHT OUPUHYY UHACKCH 4 MAaTPULIAHUHT CAaTPUHHU,
MKKMHYU UHJIEKCU 3ca B MaTpula yCTYHUHU OUIIAUPAIN).

ch=2:2+4(2) 0+1-1+0-4=5;
621:-3‘3+1‘(-1)+(-1)‘1+1 - 2=-9;
cp=-3-2+1-0+(1_ -1+1-4=-3.

-9 -3
D = BA marpuia sJIeMeHTIapuHH XHcoOnaéTranaa B HMHI caTp 3JIeMEHTJIapu A HUHI YCTYH
3JEMEHTIIApUTa KYyauTUPUIaN.

di1=3:2+2-(3)=0; dp=3-(2)+2-1=-4; d3=3-1+2-(-1)=1;

ds=3-0+2-1=2; dy=-1-2+0-(-3)=-2; dp=-1-(2)+0-1=2;
dp=-1-1+0-(-1)=-1; doa=-1-0+0-1=0; d33=1-2+1-(3)=-1;
dp=1-(-2)+1-1=-1; d=1-1+1-(-1)=0; du=1-0+1-1=1;

d41:2'2+4’(-3):-8; d42:2‘(-2)+4'1:0; d43:2‘1+4'(-1):-2;

d44:2‘0+4'1:4.

[ynnait kunud, C = AB :[ 3 j

o -4 1 2

— 2 -1 0
[lynnait kunub, D = BA = Lo 1 :

-8 0 -2 4

TpancnoHupJaHran MaTpuua ae0, YJIApHUHT SKOMNIAHUWILIApU CakJaHTaH XojJa caTrp Ba
YCTYHJIApUHU aJIMAIITUPHUILIAH XOcuJl Oyiran matpuuara aitunanud. Hatuwxkana 4 matpuuara HucOataH
Tpancnonupianran A' marpuiia xocwn OYiaad, YHHHT 3JeMEHTIapu A Marpuiia dJIeMeHTIapu OusiaH

KyWnjaru MyHOcabaTIa OoFnaHanu:
[ J—
aij = dji

3. JeTrepMuHaHTIAP.

NukuHYd TAPTHOJIM JeTePMHHAHT €0, MKKMHYM TapTHOIM KBaJapaT Marpuiia SJIEMEHTIapH
épramMu/Ia aHMKJIAQHYBYM KYMHIard COHIa aiTHIIa 1.
ay  dp| B
=aydy; —dpdy;.

a, a4y

JlerepMUHAHTHUHT OOl JWaroHadWAa >KOWIAINTaH »JJEMEHTIap KymaihTmacuaan, EpaaMyu
JIMaroHaiia >KOUIarad a1eMeHTaap KynaiTMacu anupuinau.

S5-mmcour.



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

YuuHYM TAPTHOJM JAeTePMUHAHT 1c0, YYMHYM TapTHOIM KBaJpaT MaTpulla 3JIEMCHTIapu
Epramuia Kyiugarnya aHuKJIaHyBYM COHIa alTHIIaIH.
ay 4 ap
A=lay ay ax|=a,ay0a33 + 430,543 +
a3 asp a4z
T A1pa53031 — A1307,05) — A505,d33 — Ay A)303;.

By ¢opmynanu »scnab konaum y4yyH yuOypuyakiap KougacugaH QoiganaHuIl MyMKUH. Y
Kyiiuaarunapaan noopar:
KynalTMacu JeTepPMUHAHTIA «+» Oelrucu OusaH KUpYyBUM dJIEMEHTIAp Kyluaaruya sxoiamaim:

bomr pguaronanra cuMmMerpuk OYynraH uWKkTa yuOypuak xocun KuiuHamu. Kymaitmacu
JIETEpPMUHAHTTA «-» Oelnrucu OWiIaH KUPYBUM AJIEMEHTIAp XaMm, XyIIu 1y Kabu, €épAaMuu JuaroHaira

HucOaTaH sKOMJIaIIaIu.
apy 4 ag
;& ay Ay Ayl
a3 dyp 4
6-mmcoJt.

Z[eTepMI/IHaHTHI/I XI/ICO6J'IaHF.

A=l 0 -4
2 1 -1
Eunm. 3-yu TapTiOan 1eTepMUHAHTHU YHUHT KouacuaaH ¢oigananud xucoOmaimus.
A=2-0:-1)+(-3)(-4):2+51:1-2:0:5-1-(-4)2—(-1)1:(-3) =
=0+24+5-0+8-3=34.
JleTepMUHAHTIAQPHUHT ACOCHUH XOCCAJIapUHU O€puIIaH OJIIMH TPAHCIIOHUPJIAHTaH MaTpulia
TYIIYHYaCUHUHT TabpU(PUHU KEATHUPAMU3.

JdeTepMUHAHTIAPHHHT aCOCHIl X0ccaapH.

1. TpaHCHOHUpIIAII HATHKACKA IETEPMUHAHT Y3rapMaiau, SbHH
a4y 4| |4 4y 4y
dyy Ay Au|=|dp dy dp)
a3 dy Ay (A3 Gy A

2. JlerepMHUHAaHTHUHT caTp(€KH YCTYH) BJIEMEHTIapu OHpOp COHra KymaWTupuiica, JACTEPMHUHAHTHUHT
KUIIMaTH 11y COHra KynauTupUiIaan, SbHU

ka, ka,, ka, a, 4, A4
a, Ay ay|= klay ay ay|
s dzp  ds as; dzp  dgy

3. Homnu catp(€ku ycTyH)ra sra Oynran JeTepMUHAHT HOJITA TEHT



4. UkxuTa Oup xui1 caTp(€Ku YCTYH)ra sra Oyaran AeTepMHUHAHT HOJTa TEHT

a; 4y dsy
5. Mkkuta catp(€ku yCTyH)H ¥3apo MpONnopLHroHall OYiIran AeTepMUHAHT HOJTa TEHT
ay 4y Ay
ka,, ka, ka; =0.
a; 4y 4y
6. JletepmMuHaHTOa MKKATAa carp(€KuM YCTyH)U V3apo aJMallTHpWica, YHUHT Kuitmatu (-1)ra
KyaTHpUIIaau.

) Gy Ay ay a4 4
ay A Q| =7 |dy Gy Gy
a; djy  dy a; 4; Ay
7.
b +c, b,+c, b,+c,| |b b, b, G 6 G
ay ay Ayy | =y Ay Ayt Ay Ay Ayl
as as as3 a3 4z Ay |43 4y dy

8. JeTepMuHaHTHUHT OHpop caTp(€KM YCTYH) 3JIEMEHTJIApUHH OUpOp COHTa KYymauTupud, HMKKUHYU
caTp(€Ku YCTYH)HHHT MOC 3JIEMEHTJIapura KyIIuica, 1IeTepMUHAaHTHUHT KMAMATH Y3rapManin.

a, tka, a,+ka, a;+kay, a; dp  dg

ay as ays =14y Ay Ay

JderepMuHaTHM caTp ékM yCTYH Oyin4a ¢dm.

JleTepMUHAHTHUHT OUPOp SJIEMEHTUHUHT MHUHOPH 7c0, 1Ty 3JISMEHT TypraH caTp Ba YCTyHHH
VaupuIgaH XoCHI OyraH JeTepMUHAHTIa alTHIIa U Ba \f i Omitan OenruiaaHagu.

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

JleTEepMUHAHTHUHT @j; 3JIEMEHTHHHUHT anreOpaukK TYAIUpyBYMCH €0 IIyHIail MUHOpPra aiTHIIaJUuKH, arap
i+ j Kyt Oynca, y MUHOPHUHT ¥3Ura TEHT, [+ j TOK OYiica, MUHOpra Kapama-Kapiuu OYJIraH COHra TEHT,

SBHU 4, = (1) M.
[y 6unan 6upra Kydugaru TacauK YpuHauaup: JleTepMMHATHUHT KHAMaTH YHUHT UXTUEPUIN caTp

€KUM YCTYH 3JIEeMEHTJapUHUHT ylapra Moc ajaredpauk TYJIIupyBUMiapra KYymauTMacHHUHT WUFUHIUCUTA
TEHT, SbHU



a;, 4 a4y

3
dy Ay Ay zzaiinj, Oy epna i=1,2,3.

=
as;; 4z 4z

[ynnait kunub, AeTepMUHATHUA XHCOOJall y4yH KaHJalaup YCTyH €KU caTp 3JIeMEHTJIapUHHHT
anreOpanK TYJIIUPYBUMIAPUHU TONUO, ylIapHU NETEPMUHAHTHUHI MOC AJIEMEHTJIApUTa KYmalTMacHHUHT
WUFUHIMCUHY XUCOOJIAIl eTapIuup.

8-mucou.
6 Mucongaru IeTepPMUHAHTHU caTpra éiumm épaamuaa Xxucoomaimus. Kynanuk yayH 2-4u caTpHH
TaHJIalMU3, YYHKHU dp; = 0 OYAranmuruian
ay, - A22 =0.
lynnai kunuo,

=—1-(-3-(-1)=5-1)=2;

A:_12+1‘_

243 2 -3
Ay =D 2= (3)-2) =8
V xomua A = ayy Aag + apz Ayy = 1:2 + (-4)(-8) = 34.
FOKopu TapTHG.IM 1eTePMUHAHTJIAP.

n - 9i TapTHOIM JeTepMHHAHT 1e0 n - Ta caTp Ba n — Ta YCTyHJaH uOopaT Oyiran Kyhduaaru
JeTepMUHAHTTa AU TUIIA/IH.

a4y a,
ay Ay a,,
anl an2 ann

YyuHun TapTUOIM ETEPMUHAHTHUHT Oapua Xoccallapd 7-4d TapTUOIU JETEPMUHAHT Y4yH XaMm
VPUHIAUD.

AManuérja 10Kopu TapTUONIN JeTepMUHAHTIAPHU caTp €KU yCTyH Oyinua €inmaan doiinananud
xucobnmaHaau. YCTyH €ku carp Oyinya €HuIn HaTwxkacua JeTepPMUHAHTHUHT TapTUOW MacalTUpuiIaay Ba
HaTHKaJa YHU YYHMHUU TapTUOIU AETEPMHUHAHTIA OJIMO KEeJIUMII MYMKHUH.

Mmucour 9.
4-yy TapTUOIN TETEPMUHAHTHHU XUCOOJIAHT.
2 -5 1 2
-3 7 -1 4
15 -9 2 7
4 -6 1 2

Eunm. JleTepMUHaHTHU IIyHJOAld aJMalITUPaMHU3KM, HATHKaga Oup yCcTyH €KHM caTpla TypTra
9JIEMEHTAAH y4Tacu Hojira ainaHcuH. ByHuHr yuyH 8-xoccajgan ¢oiinananamus. Arap JeTepMUHAHT/AA
+ 1ra TeHr aneMeHT Oyiica, Oy XoccaHu Kyiam xyaa ypunnu 6ynanu. Llynaaii snement cudaruna a;; = 1
9JIEMEHTHU TaHJAaWMU3 Ba YHUHT &paamMyaa 3-4yd YCTYHHHHI KoOJraH Oapua 3JeMEHTJIapuHU HoJra
alJIaHTUPAMU3.

[y makcanna:

a) 2-4yu carp dJIEeMEeHTIapura yiapra Moc 1-4u catp 3JieMeHTIapuHU KYIIaMu3;

0) 1-uu crap s1eMeHTIapuHU 2 ra KYnalTupuO 3-4u caTp 3JeMeHTIapuIaH aiupamus.
B) 4-uM caTp dJeMeHTIapuaaH 1-4u catp dJeMEeHTIapUHU allupaMus.

Hartwxana Kylingaru JeTEpMUHAHTHU XOCHII KHJIaMHU3.



2
6
1 1 3
2 -1 0
Xocw KWIMHTaH JeTePMUHAHTHU 3-4M YCTYH OYiinua Eitamus.
-1 2 6 |-1 2 6
A=1-(-D"-1 1 3=/1 1 3
2 -1 0 (2 -10
By nerepMuHaHTHUHT 2-4M caTp 3JMEMEHTIapUHHU 2-Ta Kymautupud, 1-4u caTp sneMeHTIapuaaH
aliupamus.

S O O =

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

By nerepmunanthu 1-catp sneMeHTNIapu Oyiinya €n0 HATHKAHU XOCHJ KUJIaMHU3.

A=—3(—D”“jl j=—3{L0—3c4»=—9

4. Teckapu maTpuua.

Arap A, =0 6ynca A xBaapaT MaTpHla XOC MaTpula, A , # 0 0yica, XocMac MaTpula JeHnnanm.

Arap A-A7' =4 - A=E xabu 6ynca, A~ BaapaT Marpuia, ymaHmaii TapTu6mm 4 KBampat
MaTpuLara Teckapu MaTpuua aevunaau. bepuiaran marpuinara teckapu mMaTtpuiia MaBXya OYIUIIM y4yH,
OepwiiraH MaTpUIIAHUHT XOcMac OVIIMIIM 3apyp Ba eTapnuaup. Teckapu mMaTpula Kyiunaru GopmynagaH
TONUJIAIN:

Ay Ay A,
A, A, A,
A7 =1 A, A, A,
4, 4, 4,
A, A, A,
10-muco.r.
1 3 -5
A=|0 1 2 MaTpulara TCCKapu MaTpuliaH!u TOIIUHT .
00 1

Eunm. bupunuu yctyn 6yiinya éiiné 4 MaTpUIIAHUHT JETEPMUHAHTHHH XUCOOIaiMu3.
1 2
A, =1 =120
0 1
Jlemak, A maTpuiara TecKapu MaTpuLa MaBxKy/Il.

A MaTpHUIIaHUHT anreOpauK TYIIUPYBUMIAPUHU TOIIAMU3:

I L FEPRRR L 3 4 Pl
11 0 1 21 0 1 31 1 2

) :_o 2:0 ) :1 -5 U | —5:_
o1 2 o 1 2o 2

) o 0:0 ) I o 3:1
13 0 1 23 0 0 33 0 1

Hartwxana:



I1. Yn3ukiam aaredpauk TeHrJiaMajaap TH3HMH.

Yu3uKJd TeHriaaMa yeo,
a,x, +a,x, +..+a,x, =b,
KYpUHUILJAru TEHrjaaMara aitunany, Oy epaa a, Ba b — connap, X;- HoMmabiymiap. Lllynnait kumuo,

YU3UKJIU TEHIJIAMAHUHT Yar TOMOHHJA HObMATyMJIAPHUHI YM3UKJIA KOMOWMHAIMSACH, YHI TOMOHHMJA 3ca
COH TypaJu.

Arap h =0 Oynca, YM3UKIN TEHIJIaMa OMP KUHCJM, aKC XOJa, IbHU b = () OYica, OMP KUHCIU
OyaMaraH TeHrjama Jeiuiajau.

Yu3uKJIM TeHIJIaMaJap TH3UMHU 10 Kyluaaru KYpUHUIIIArd TH3UMIa alTHIIaau:

a,x, +a,x, +..+a,x, =b
ayX, +ayx, +..+a,x, =b, (1)

a,x, +a,,x,+..+a,x, =b

m

Oy epna a b;- connap, x;- HOMabIymuap, 7 — HOMAabJIyMmiap COHHM, /1 — TEHIJIAMANAP COHU

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

UM3KMKIM TEHTIIamMaiap TU3UMHHMHT €4MMHU A0 WYHIA#H x,,x,,...,x,, COHIApra aiTuiaguku, Oy

n
COHJIADHU HOMabJIyMJIap YpHUTA KyHWIraHaa, TU3UMHUHT Xap OUp TEHIJiamMacu YpUHIIM TEHIJIHKKa
algaHanu.
Arap YM3UKIM TEHIJamajap TU3UMM Xed Oynmaranjga OuTTa edyumra sra Oyica OMprajamkaa
0yJraH, akc XoJa, SbHU €4uMra sra 0yamaca, OMprajaukaa 0yjamMaral TeHrliaManap TU3UMH JIeHuIau.
[ynunraex, arap Oupranukga OYiaraH TeHIrJamManap THU3MMHM fArOHAa eduMra odra Oyica
AHUKJIAHTaH, OUTTaaH Ky e4rmMra sra 0yica, aHMKJIAHMAraH TeHrjiamanap TU3UMHU Je0 IOpUTUIAAN.

1. T'aycc ycyan

®apaz kunainuk (1) Tmsumpa a,, #0 Oynacun (OyHra TeHryIamManap YPHUHHM aJIMalUITHPHIL
épramua J0MMO SPHUIIMII MyMKHH). BUpnHUM TeHInaMaHu Xap MKKajga TOMOHMHH aBBall a,,Ta Oynamwus,
cyHrpa @, ra Kynaitupamus, Oy epjia i — HaBOaTIaru TeHInama TapTuoH.

Xocws OyaraH TeHrjJamMajlapHU TU3MMHUHT KOJraH Xap OuWp MOC TEHIVIaMacUJaH alupamus.
MabiiyMKH, X0CHUJI OVIraH sSHIYM TeHTJamajiap TU3UMHU OepuiIraH TeHrjiaMmajaap TU3UMUTa TEHT KYWIUAHP.
Xocuin Oynran sHru TU3UMAA OUPHHYHM TEHIJIaMajaH Oolika 6apya TeHrIamanapaa x, =( Oyiaiu, sbHHU

THU3UM KyHUAaru KypuHuuiaa 6ymnaam:
X, +d,x, +..+a,x, =b,
AyX, +..+d, x, =b,
a,x,+..+a x =b
Arap siHTH XOCHJI OYJIraH TEHrJIamanap TU3UMUJA X, HUHT OJAUIard KopQuuueHTnap xammacu

HOJIra TEHT OyIMaca 1ly acHOJa X, HU XaM HyKOTUII MyMKHH.

By sxapaéunu TH3uMaaru Oapya HOMabiIymjap Y4YyH JaBOM STTHpUO, OepuiiraH TeHIJIaMaiap
TU3UMMHU Kyluaaru yaOypuak MakiIura KeITHPULl MyMKUH:



X, +a,x, +..+a,x, =b
X, +..+a,x, =b, )

&ij,b,. Ba b, Genrmnap OWIaH alMAIITHPUILIAD HATHXACHIA XOCWI OYJIraH COHJIH

by epna a

jj ]
KO3 hUIMEeHTIap Ba 030/ Xaajap Oenruianra. (2) TH3UMHUHT OXUPI'H TEHIJIaMacuaaH X, HU TOMaMH3.
CyHrpa keTMa-KeT YpHUra Kynum épaaMmuaa KoiraH HoMabJIyMJIApHHU TOTTaMMU3.

11-mucoJr.

Tenrnamanap tusumunu ["aycc ycymnuua equHr:
3x—y+2z=9
x+4y+z=4

2x-3y+3z=11

Eunm. Taycc ycynmu Oepuiran TeHIVIamMajgap THU3UMHUAArd HOMABJIYMIIADHH KETMa-KeT
uyxorumiian uboparaup. by ycynHu Kyiiam ocoH OYiuiy yuyyH 1-uu Ba 2-4u TEHIJIaMaJapHUHT YPHUHHU
alMallTHPaMH3.

x+4y+z=4
3x—y+2z=9
2x-3y+3z=11
OHaM 2-4d Ba 3-4M TeHrjamajapjaH X HU MyKoTamu3. ByHUHT yuyH OMpHHYM TeHIJIamaHu 3ra

KYynauTupuO, UKKMHYM TEHTJaMaJaH, 2 ra KynaitupuO, 3-uM TeHIJamaaaH ailupaMu3 Ba Kyillujarura sra
oynamus:

x+4y+z=4
-13y-z=-3-
-1ly+z=3
2-4yy TeHIJIaMara 3-4d TeHIJIaMaHu KYmuo, 3-4M TeHIIaMajaH z HU HYKOoTaMu3:
x+4y+z=4
-13y-z=-3-
-24y=0

Oxupru TeHramManan y = () SKaHIUTk Kenub yukaau. by KuiiMaTnu 2-uu TeHrnaMara Kyino z Hu

aHuK1aiiMu3. Tonuiarad y Ba z HU 1-4u TeHrnamara Kyuno6 tonamus. z = 3, x = 1.
lyspa#t kunu6, x =1,y =0,z = 3.

2. Kpamep ycyiu

HobManymiap coHu TeHIJIamaap COHUra TeHT OYiraH KyWnjaaru Yu3ukiu TeHriaManap TA3UMUAHU
Kapaniuk:
anx, +a,x, +...+a,,x, =b
Ay X, +ayXx, +..4+a, x, =b, 3)
a,x, +a,x,+..+a,x, =b,

DneMeHTIapyu HOMabiIymiiap oiauaarud kodgduuueHtiapaad ubopar A jaeTepMHUHATHU acOCHH
AeTePMHUHAHT €0 aTaiiMus.

a“ alz aln
a21 a22 az

A= " 4)
anl anZ ann



JETEPMUHAHTAA X; HOMabIymiap OJIufard Kod(QUIMEHTIapAaH Ty3WIraH YCTYHHH 030] XaJUlapiaH
nbopaT ycTyH OMJIaH aJMAalITUPUIIIAH XOCUI OYIraH 1eTepMUHAHTHU A~ OuiaH Oenrmiaimus.
J

VY xonma:Arap A # (0 6¥ynca, (3) Tu3uMm Kyluaaru Gpopmysnanap OuiaH aHUKITIaHYBYH SITOHA €YMMIa
A A A

x| X, X,

gra: x, ZT,)% = A e X, = A .

1) Arap A=A =0 6ynca, TH3UM YeKCH3 Ky e4HMra ITa.
J

2) Arap A=0,Ba A  napnan xeu Oyamaranaa ourracu HojlaH (Gapkiu 6yica, TH3UM euyumra

ora smac.

12-muco.r.

Tenrnamanap tuzumunu Kpamep ycynuia equHr:
dx—y+z=2
x+y-2z=1

2x+3y—-4z=6

Eunm. Acocuii feTepMHUHAHTHU XUCOOTaMMM3:
4 -1 1
A=1 1 =-2/=9=%0,
2 3 -4
JIeMakK, TEHIJIaMajaap TU3UMU STOHA €4UMIa 3ra.
Ay, A, 1 A, — napHu TONIAMMU3.

2 -1 1 42 1 4 —1
A=l 1 -2=9 A=l 1 -2=36 A=l 1 1=18
6 3 - 2 6 — 2 3
bynnan
cA9 LA 36, A I8
A9 A 9 A9

3. Un3uK/IM TEHII1aMaJap TU3UMUHHI TECKAPH MaTpuIa épaaMuaa e4mil.

UMUK TeHriaMmanap TH3uMu (3)-HU Kapalauk Ba Kyduaarnda Oelruianuiap KUpUTaiinK:

all a12 aln
a, a e a
A= 77 *" |- TH3UMHHHT MaTPHIACH,
anl anZ ann
X
x =| ** |- HoMaBmy™Mnap yeryHu,
xn
b,
B=| ? |- o301 xamnap ycrynu. Y xonaa (3) TH3MMHE MaTpULIABUii TeHIIaMa Ky PUHHIINA
b

n

Kyhuaaruga €3uil MyMKHUH
AX =B. (5)

®apa3 Kuiaiuk A - xocMac MaTpuua OYJICHH, y XOlxa yHra Teckapu A | MaTpuia MaBxys

O6ynaau. (5) TeHrJIaMaHUHT Xap UKKW TOMOHUHU A™" ra vanman KylaTupaiuK.
A'AX =A"'B.



MasbiymMku A4 = E, yxonma EX = A'B , EX = X sxanmmurugan X = 47'B.

[ynnait ko, (5) — MaTpuIlaBUil TEHIJIaMaHUHT €4YUMU, A MaTpulara TeCKapu MaTpULIAHUHT
(3) TUBUMHMHT 0307 XaAJapyuaH UOOpaT YCTYH MaTpullara KyrnaiTMacura TeHI JKaH.

13-mMucoJI.

TeHrnaMaﬂap TU3UMHHU TCCKApH MaTpuiia ép,uaMI/ma CUHUHT.

x=3y+z=1
2x+y—z=6
Sx-4y-T7z=4

Eunm. TU3UMHUHT MaTpULIACUHU Ty3aMH3.
1 -3 1
A={2 1 -1
5 -4 -7
A, =-51 #0, nemak, TeHr1amManap TU3UMHU SITOHA €YUMTa JTa.
A MAaTpPUIIAaHU TOMAMU3;

-11 =25 2
VY xonna A*l:_l 9 —-12 3|
-13 -11 7

1 X
Arap B=l6 X=|y ‘9KaHJINTUHU YBTHOOpTa oJicak, OepuiiraH TeHTIIaMasap TU3UMH eUuMu X =
=6 =
z

4

A'B 6ynran AX = B MaTpuLaBHii TeHrIaMara aiinaHam.
[ynnait kuauo,

~11 =25 2Y1 ~11-150+8 ~153) (3
x=-1] 9 _12 36 =—% 9-72+12 =—% ~51 [=|1],
~13 -11 7)\4 ~13-66+28 -51) U

spHU X =3, y=1,z=1.



YUnszukau aaredpa 0yJIMMHAAH TONIUPUK BapHAHTIAPH

Bapuant Ne 1

§ 1 9 0
1. JlerepmMuHaHTHH XUcOOmanr: [6 -1 4 1
0o 1 0 1]
1 -1 2 =2
3 0 4 -1 1 2
2. 4=|-2 2 _3|Bapg=|0 1 —2|marpunanap yayn A> — BA+3A marpunanu
1 1 2 5 3 1

KYIIXaJHU XUCOOJIaHT.

1 -1 3
3. 3 -5 1 | MaTpulara TeCKapu MaTpulaHd TOIIMHT.

4 -7 1

4. Tenrnamanap Tu3UMHHH ["aycc yCynuaa e4uHr:

x+2y-2z=5
4x—-y+10z =11.
5x+3y-5z=9

5. Tenrnamanap TU3BMMUHU MaTpULaiap yCyJIuaa €UHUHT:

x+2y-2z=5
4x—-y+10z=11.
S5x+3y-5z=9



Bapuant Ne 2

1 2 3 4
2 2 4
1. JleTepMUHAHTHH XHCOOJAHT: 3
3 3 3 4
4 4 4 4
1 0 1 -7 1 3
2. 4=|-2 _1 2|BaB=|5 1 2 |varpunanap yayn B*>+ BA +2A Marpuuanu Ky
1 -1 2 0 1 4

XaIHU XUCOOIaHT

8 5 -46
4. |, | _qp | MaTpuLara TeCKapu MAaTPUILAHU TOIHMHT.

3 2 25

TeHFHaMaJlap TU3UMUHU MaTpulajlap yCyjlnaa CHUHT:

2y+3z—-6t=17
3x+4y—-z+2t=4
Tenrnamanap TM3UMHUHHU ['aycc ycynuia e4uHr:
2x =Xy =Xy —2x4 =1
—X; —2x, +3x3+ x4 =3
X +x, =2x3—x4 =2

5
x=3z+4& -4
2x+y+10z-15¢=10
6

2x =3x, +x; = 2x, =1



Bapuant Ne 3

11 4 1
1. JlerepmunanTHU Xucobmanr: (2 1 3 0
312 1
4 1 1 0
4 1 2 1 0 3
2. 4=|-2 0 2|/Bapg=|1 -2 4 | warpunamapyayn A> —2BA+ A marpurasuii
3 -1 2 1 -2 -4
KYIXaJIHd XUCOOIaHT
3 1 6
3. |2 _3 ¢ | MarpuIiara TecKapu MaTpHIAHH TOIMHT.
5 1 27

4. Tenrnamanap Tu3UMHHH ["aycc yCynuaa e4uHr:
2x—y+5t=6
3x+2y—-z=3

—x+2y+4z+t=10
-y—z+3t=0

5. Tenrnamanap TU3MMHUHU MaTpULIA YCYJIUa €UUHT:

x-y=3
2x+y-3z=3.
—x—2y+3z=0



Bapuant Ne 4

Z[eTepMI/IHaHTHI/I XI/ICO6J'18.HFI

—_ = = = N
—_— = = )
—_— N = =
N = = =

—_ = N =

0 1 2 1 3 0
A=|3 1 2|Bap=|2 2 4 |Marpuuanap yudyH 247 + BA + 34 MaTpuIanu KymxaaHu
-3 3 2 31 -1
XHCOOJIAHT.
-5 3 14
4 2 13| Marpuuara TeCKapu MaTpHLAHU XUCOOJIaHT.
3 5 26

Tenrnamanap tuzumunu ['ayce ycynuna eduHr:
dx+4y-5 2
3x+2y+z=7 .
x—y+10z=20
Tenrnamanap TU3BMMUHU MaTpULATAP YCYJIUAA €YHHT:
x+3y—-z=4
xX+2y+z=1.
x+4y-3z=7



Bapuant Ne 5

3 -1 4 2
JleTepMHHAHTHHU XUCOOIaHT: |5 0 1
0 1 -3
6 -2 9 8
3 -1 0 -1 0 2

A=|—2 1 3|BaB=|3 1 -2| wmarpunanap yayn B’ — BA+4A marpunamm

5 1 2 5 4 1

KYIIXaJHU XUCOOJIaHT.

3 4 27
4 -1 35| Marpunara TeCKapu MaTpulaHH XI/IC06J'IaHF.

5 =2 43
Tenrnamanap TU3UMUHHU ['aycc ycynuia €4UHT:
2x+3y—4z+5t=3
-y—£& -1
x—=3z+8 -1
x+2y—-4z+3t=0
Tenrnamanap TU3BUMUHH MaTpUlLlaJap yCyJIuaa CUUHT:
2)(1 —3x2 +X3 == _3
X +2x, =3x;=-5
le +x2 _6X3 == _16

Bapuant Ne 6
56 0 0 0
1 56 0 0
1. JlerepMUHAHTHU XUCOONAHT: | | 5 ¢ ()
0 01 56
00 015
4 0 2 . 2
2.1y 1 3| B& B=/0 1 -2| wmarpunanap y4yH
5 1 2 5 -5 0

KYIIXaJHU XUCOOJIaHT.

2
3. 05

2

-1 -3
2 _4 | MaTpulara T¢CKapu MaTpUIaHW TOIIMHI.

-3 5

4. Tenrnamanap TU3UMHHH ["aycc yCynuaa e4uHr:

A* + BA+3B MaTpHUIAIH



X, — X, +2x,-3x, =4
=X, +2x, —x; +4x, =1
2x, +x, = 2%, +4x, =1

X+ X, +x,+x,=7

5. Tenrnamanap TU3BMMUHU MaTpULaiap yCyJIuaa €UHUHT:

x=3y+2z=2
x+y=5z=T7.
3x-y—-8z=16

Bapuant Ne 7
I 111
1. JleTepMUHAHTHH XHCOOJIAHT: 2011
310 1
4 110
I 5 4 =5 1 2
2. 4=|-2 2 -4|Ba Bp—| (0 3 —]|Marpuuanap ydyyH
I 1 2 2 3 1

A* — BA + 4B matpunanu KyIxagHu XHCOOIIaHT.
2 4 3
3. |3 12 5 | Marpuuara TecKapy MaTpPHULIAHU TOIUHT.
4 1 -1

4. Tenrnamanap TU3MMHHHM MaTpHLIaJIap yCyaua €4UHT:

Tx-2y+4z=13
2x+2y—-z=2 .
3x-y+z=0

5. Tenrnamanap Tu3UMHUHM ['aycc ycynnia €4uHr:
2% —x, —x3 —2x, = -1
—X —2x, +3x; + x4, =8
X +X, = 2x;—x, =5

2x,=3x, +x3—2x4, =5

Bapuant Ne 8



N

2 0 -1 10
1 2 -1 10
JleTepMMHAHTHHU XUcoOIanr: (1 0 1 0 1
01 -1 21
01 -1 0 2
1 0 4 112
A=|2 2 3|BaB=|3 5 2| marpunanap yuyH
3 -7 2 531

B?— BA +3A. MaTpHUIAIHN KYTIXaIH!U XHUCOOJIaHT

2 3 1
0 6 ¢ | Marpuuara TeCKapy MaTpUIIaHH TOITHHT.

-1 -2 -1
Tenrnamanap tuzumunu ["ayce ycynuna equHr:
2x—y+5t=6
3x+2y—-z=3
—Xx+2y+4z+t=10
-y—z+3t=0
Tenrnamanap TU3BMMUHU MaTpULaiap yCyauaa €UHUHT:
2x+y—-3z=5
xX—-y+2z-2 4.
2y—z—t=3



Bapuant Ne 9

—_—

1 2 1 4
&8 0 1 9
JleTepMUHAHTHU XUCOOJIAHT: .
9 1 1 -7
3 -11 3

1 1 2
BaB—|_4 0o 2| marpunanap yayu 4>+ 3BA+2B Mmarpuuaiu

2 -4 3

3 -1
A=|3 2
1 1

N O A

KYIIXaJHU XUCOOJIaHT.

W

3 51
-|2 4 (| Marpulara T€CKapu MaTpULaHHU TOIMHI.
1 10

. Tenrmamanap tusumunu 'aycc ycynuaa equHr :
2x+3y—4z+5t=3
-y—t -1
x=3z+8& -1
x+2y—4z+3t=0

TeHFJlaMaJlap TU3UMUHU MaTpunajaap yCyjlnuaa CHUHT:

X—2y—z=2
-2x—-4y+2z=4
2x+y-3z=-2

Bapuant Ne 10

3 3 -4 3
JleTepMUHAHTHU XUCOOJIAHT: 06 1 1
5 4 2 1
23 3 2
-1 0 4 31 2
A=|2 3 1|BapB=|0 6 -2|Marpuuangap yiyH A” — BA + 34 matpunanu
1 1 -5 230

KYIIXaJHU XUCOOJIaHT.

3 2 5
-5 4 3 | MaTpuuara TecKapu MaTpHIaHH TOIHHT.

1 3 -1

TeHFJlaMaJlap TU3UMUHU MaTpuajlap yCyjlnaa CHUHT:



x+y=1
y+z=4.
X+z=6

5. Tenrnamanap TH3UMHUHM ['aycc ycynnia €4uHr:
2x+y—=5z—-t=2
x=2y+2t=1
—Xx+3y—z-3% -1
x—y—z+t=1

Bapuant Ne 11

3 1 4
1. JlerepMUHAaHTHU XUCOOJIAHT : 0 4 10 1‘
1 7 17 3
2 4 3
3 -5 4 1 1 2
2. 4=|2 0 3 |BAaB=|0 -1 2 |Marpunaiap y4yH B> - BA+24 MaTpUIlaIu
1 1 -4 1 3 3
KYTIXaHU XUCOOJIaHT
2 4 3
3. 3 _| 4| Marpuijara TeCKapH MaTpPUI[AHH TOIKHT.

4 25

4. Tenrnamanap TU3UMHUHU ['aycc ycynnia e4uHr:

x—z -2
2x—y—-z=4.
y—z —6

5. Tenrnamanap TU3UMUHU MaTpHULIATAP YCYJIUIa CUUHT:
2x+y—=5z—-t=2
x—=2y+2t=1
—Xx+3y—z-3% -1
x—y—z+t=1

Bapuant Ne 12



Z[eTepMI/IHaHTHI/I XI/ICO6J'18.HFI

S 3 W =
—
N

12 2 -1 1 -3
A=|-1 2 =3|Bap=|5 (0 2 | Marpuuaiap y4yyH 34> - BA++B MaTpUIlaTu
1 -1 2 -5 3 1

KYTIXaHU XUCOOIaHT

3 3 1
7 _4 _3 | Marpuilara TeCKapu MaTpUIlaHW TOIHHT.
5 7 1

TeHFJlaMaJlap TU3UMUHU MaTpuajaap yCyjlnaa CHUHT:

x-2y+z+3 -6

-10z+2¢ -2
2x+2y—-5z-2t=8
x+y—-z=3

Tenrnamanap tuzumunu ["ayce ycynuaa equHr :

4x—y+z=1
3x+2y+5 -20.
—4x-2y+=z= -18



Bapuant Ne 13

7 1 -1 O
) 2 1 1
JleTepMUHAHTHU XUCOOJIAHT:
-1 1 -1
0O 1 5
3 3 4 11 -1
A=|-2 -4 —3|Bapg—|o 1 2 |mvarpuuanap yuyn 4>+ 4BA + B MaTpuuanu
1 3 0 53 4

KYTIXaHU XUCOOJIaHT

3 25
_2 1 3| MaTpuuara TeCKapu MaTpHIIaHW TOIHUHT.

1 31

Tenrnamanap tuzumunu ["ayce ycynuna equHr:

x—-y+z=0
2x+y—-22 -l
2x—y+z=0

Tenrmamanap TH3UMHUHUA MaTpuLaiap yCyJlIuaa €4UHT:
Sx+y—-4z=2
x+2y—-z=1.
3x-3y-2z=0



Bapuant Nel4

2 1 0 -1
JleTepMUHAHTHHU XUCOOJIAHT : 3.7 1
2 2 0 0
I -1 1
4 0 1 -1 1 2
A=|2 3 -3|Bap=|0 2 1| marpunanap yayn 4> — BA+ 2B marpunamm
-1 1 2 5 31

KYIIXaJHU XUCOOJIaHT.

3 =2 -7
3 4 -] | Marpunara Teckapu MaTpUIaHU TOIMUHT

2 -1 -1

TeHFJlaMaJlap TU3UMUHU MaTpunajlap yCyjlnaa CHUHT:

x—-y—-z=1
2x+2y—z=2.
-y+4z=0

Tenrnamanap TusuMuHu ['aycc ycynuaa equHr:
2x+y—-5z—t=2
x=2y+2t=1
—x+3y—-z-% -1
z—y—z+t=1



Bapuant NelS
1 2 1 -1

) 0 2 2
JleTepMUHAHTHU XUCOOJIAHT : )
1 3 2 3
1 -1 5 -1
2 0 4 2 1 2
4=13 -1 3 |BaB=|-1 0 4| wmarpumnanap yayu B> — BA + 54 marpunanu
4 1 -5 I 31
KYIIXaJHU XUCOOJIaHT.
2 5 3
3 13 -5 | Marpulara TeCKapud MaTpULaHU TOIIMHT
2 7 4

Tenrnamanap tuzumunu ["ayce ycynuna equHr:

x+y+z=1
2x—-2y+3z=3
4x-y=0

xX+2y—z=-2t=5

2x-y+2z+& 4

TeHrnamanap TU3UMUHU MaTpULIAIAp YCYJIUAA €UUHT: .
—x+y+z-t=1

x—y—-z+& -1



—

N

W

—

N

W

Bapuant Nel6

1 1 -1 2
JleTepMUHAHTHHU XUCOOJIAHT : 01 _1.
1 2 2 1
7 0 5 1
0 3 -4 1 0 2
4=1-1 2 2 lBapg=|2 -1 7| marpumanap yuyu 4> — BA + 34 marpunanu
1 1 2 -5 3 1
KYIIXaJHU XUCOOJIaHT.
3 2 -5
2 17 4 | Marpuiiara TecKapud MaTpUUaHu TOIMHI.
5 16 3

12x, +13x, —10x; —11x, =6

Tenrnamana . 10x, =5x, + 7x, =3x, =1
p TU3UMHUHHU MAaTpULAJIap YCYJIUA CUUHT: ! 2 3 4 )

11x, —5x, +10x, - 5x, =1

Tx, +x,—6x,+2x, =7
Tenrnamanap tuzumunu ["ayce ycynuaa equHr :
2x+y—=5z—-t=2
x=2y+2t=1
—Xx+3y—z-3% -1
x—y—z+t=1

Bapuant Nel7
3 2 5 1
JleTepMUHAHTHU XUCOOJIAHT: -5 4 3 0.
1 -3 -1 -1
3 2 4 0
3 0 3 2 1 2
A=|1 -2 3 Ba B = O -2 3 MaTpuuajiap y4yH
1 2 -1 -1 3 2

A% — BA + 2B mMaTpyMuay KyIIXaJHu XUCOOIaHT.

28 3 4
7 4 —]| MaTpulara Teckapu MaTpUIlaHA TOMTUHT
14 5 -2

Tenrnamanap tuzumunu ["ayce ycynuna equHr:



x=2y+5z=20
3x+4y+4z —13.
x+2y+=z= -8
X+ Xy +3x;—2x, =2
5. Tenrnamanap TU3UMHHHU MaTpULIAJIap YCYJIUAA €UUHT: | ) X, +2x, +4x,—x, =5
3x; +3x, +5x; - 2x, =6
2%, 4+2x, +8xy = 3x, =7



Bapuant Nel8

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

A* — 2BA + 3B MaTpuIANM KYIXaIHH XUCOOIAHT.

2 -1 3
3. |3 -5 1. Marpuuara TecKkapu MaTpHUIaH! TOIUHT.
4 -7 1
3x-2y+z=2
4. Tenrnamanap TU3UMHUHHU MaTpULIANApP yCYJINAA €UUHT: ) 4y 4 y+52=10.
-x+10y-z=8
5. Tenrnamanap TU3UMHUHM ['aycc ycynnia €4uHr:
2x+y—-5z—-t=2
x=2y+2t=1
—Xx+3y-z-3% -1
x—y-z+t=1
Bapuant Nel9
2 3 4 5
i -1 0 -1
1. JleTepMuUHAHTHM XUCOOJIAHT : .
1 0 -3 8
1 2 4 3
3 1 3 4 -1 2
2. A=|-1 2 O0|Bapg=|o 1 2 |Marpuuaigap y4yH B’ — BA + 34 matpuuanu
1 -1 2 5 21

KYIIXaJHU XUCOOJIaHT.

2 -1 0 5
3 32 10 MaTpullara TeCKapu MaTpUIlaHu TOIMHT .
-1 2 4 1|
0 -1 1 3

4. Tenrnamanap Tu3UMHHM ["aycc yCynuaa e4uHr:

x+y+z=1
2x—-2y+3z=3.
4x-y=0



5. Tenrnamanap TU3BMMUHU MaTpULaiap yCyauaa €YHHT:

Bapuant Ne2(
1 -1 2 =3
1. JlerepMHUHAHTHHU XUCOOJIAHT: -1 2 -1 4
2 1 =2 5/
1 1 1 1
3.0 2 11 -1
2. 4=|3 1 1 |BapB=|2 -]
-3 -1 2 3 0 1

KYIIXaJHU XUCOOJIaHT.

12 -2
314 4
5 3 -5

4. Tenrnamanap TU3MMHHHM MaTpHLIaJIap yCyaua €4UHT:

x—y+z=1
X+2y—z=2.
2x+z=0

5. Tenrnamanap Tu3umMuHM ['aycc ycynuaa equHr
2%, +x,=5x,—x, =2
X, —2x,+2x,=1
—x, +3x, —x, -3, -1

X, =X, =X, +x,=1

Bapuant Ne21

1. JlerepMHUHAHTHHU XUCOOJIAHT:

W O N~
A~ D = O
w
|
(@)}

10 |, MaTpulara TCCKapyu MaTpyulaHd TOIIAHT .

X +2x,—x;-2x,=5
=2x,—x,+2x,+%, -4
X, +x,+x;—x, =1

X=X, —x;+x -l

2 | Marpunanap yuyn B> — BA + 4B marpunanu



0 1 3 2 -1 0
4=|1 -2 _1|Bap=|2 1 -3|marpuuanap yayu B>+ BA + 3B maTpuuaiu
1

3 2 5 2 1

KYIIXaJHU XUCOOJIaHT.

4 -1 10|

1 2 -2
mMarpunara TCCKapu MaTpuliaHu TOIIUHT .
5 3 -5

8x—-7y+10z—-18¢t=17
3x+4y+9z—-10t =7
2x—5y+7z-10t=11"
Ox+8y+4z-Tt=2

Tenrnamanap tuzumunu ["ayce ycynuna equHr:

S5x,+x, —8x; +Hx, -5
2x,+x, = 2x,+x, =1

Tenrnamanap TH3UMHUHU MaTpULIAIAP YCYJIU/Ia CUUHT: ..
=3x,—2x, +2x,+x%, -4

X, +2x,+2x,-T7x, =8

Bapuant Ne22
3 4 1 2
5 7 13
JleTepMUHAHTHH XHCOOJIAHT 45 2 1
7 10 1 6
-2 1 3 -1 -1 2
A=|1 2 O0|BaB=|0 4 -3|wmarpunanap yuyn B> —2BA + 44
-1 -3 1 3 -2 1

MaTpULIATH KYTIXaJHU XHUCOOIaHT.

1 10
0 1 1| MaTpumara TecKapd MaTpULAHHU TOIIMHI.
1 0

1
3x—y+2z=4
Tenrnamanap TH3UMUHA MaTPULANAP YCYIUAA CUUHT: )2y 43y —4z =3,

—x+2y-2z=1

12x, +14x, —15x; +24x, =22

Tenrnamanap Tusumusn [ayce yeynuma eannr: | 16X +18x, —22x; +29x, =27
18x; +20x, —21x5 +32x, =30
10x; +12x, —16x; +20x, =18



Bapuant Ne23

1 2 -1 2
1. JlerepMUHAHTHH XUCOOJIAHT: -2 -1 2 1
-1 1 1 -1
1 -1 -1 -1
1 1 -2 5 1 -3
2. 4=|-1 2 0 |BaB=|0 -1 2 |Marpuuanap yuayn B>+ 2BA + A marpunamm
2 3 2 4 2 1

KYIIXaJHU XUCOOJIaHT.

1 -1 1
3. |2 | _p| Marpuiara TeCKapud MaTpULAHU TOIUHT.

2 -1 1

4. Tenrnamanap Tu3UMHHH ["aycc ycynuaa e4uHr:

xX+2y—4& -9
—x—3y+6z=13.
2x+5y—=z= -4

—3x1 +x2 +)C3 =6
5. TeHFJlaMaJlap TU3UMUHU MaTpuajlap yCyjlnaa CHUHT: 2x1 + 7x2 + 30x3 — 65

_le _2)(:2 _13)(:3 =5

Bapuant Ne24

12 13 -10 -11
10 5 7 =3
11 -5 10 -5
7 1 -6 2

1. JlerepMUHAaHTHH XUCOOJIAHT:

0 1 4 -1 1 =3
2. 4-|5 -1 o|BaB=|0 2 4 |Marpuuamap yayH B> — 5BA + 24 matpuiamm

2 3 2 -3 2 1

KYIIXaHU XUCOOJIaHT.
1 2 -4
3. | -1 -3 ¢ |. MaTpulara TecKapy MaTpUIaHU TOIHHT.

2 5 -1



x-3z+& -4
2x+y+10z-15¢t=10
2y+3z-6t=17
3x+4y—-z+2t=4

4. Tenrnamanap TU3MMHHHM MaTpHLIaJap yCyaua €4UHT:

5. Tenrnamanap Tu3uMuHM ['aycc ycynnia e4uHr:
xX+2y—z=-2t=5
2x-y+2z+& 4
—x+y+z—-t=1 B
x—y—-z+£ -1



Bapuant Ne25

1 4 2 0

JleTepMUHAHTHU XUCOOJIAHT: 310 .
-1 2 -1 1
0O -1 1 2

1 -1 4 -1 1 -3
A=l 0 2 o|Bap=|3 4 5 |Marpunagap yuyyH B*+ BA + 44 matpunanu

-3 -2 2 -2 2 -1
KYIIXaJHU XUCOOJIaHT.

0 0

1
0 3 5|, MaTpunara T€CKapu MaTpuUllaH! TOIIUHT.
2 57

Tenrnamanap tuzumunu ["ayce ycynuna equHr:

x=2y+3 2
4x+5y+62 —10.
x—y+z=0
Tenrnamanap TU3MMUHU MaTPULIATAP YCYIIUA €UHHT: | — X —2X, +3x3 +x, =2,

xl +X2 _2X3 _)C4 =_1

2x1 _3.X2 +X3_2X4 =3



Bapuant Ne26

2 2 01
1. Z[eTepMI/IHaHTHI/I X.I/IC06J18.H1"I 213 4 )

1 1 0 2

5210

1 1 -1 1 -1 3
4 3 2| .6ynca, X mMaTpuIlaH! TOIUHT.

I -1 1 1 25

[\
>
S
o
N
S}
—
o
Il

4 -1 2
3. |1 1 —p| Marpuiara TeCKapu MaTPUIIaHU TOIMHT.
0 -1 3

4. Tenrnamanap TU3MMHHHM MaTpHLIaJap yCyaua €4UHT:

2x—y—-z=4
3x+4y—-2z=11.
3x-2y+4z=11

5. Tenrnamanap Tu3UMHUHM ['aycc ycynnuia e4uHr:

x+2y—-4z=1
2x+y—-5% -l1..
xX—y—=z= -2



Bapuant Ne27

2 0 31
JleTepMUHAHTHU XUCOOJIAHT: -1 -3 10
30 4 1
3 2 2 2
-3 1 2 2 1 2
Arap| 1 0 -1|-X |+ -1 3| 0yaca, X MaTpHUI[aHH TOMHHT.
-4 3 0 1 -1 4

51
3 2 11 MaTpulara TCCKapu MaTpullaH!u TOIIUHT .

6 2 1
Tenrnamanap TusuMuHu ['aycc ycynuaa equHr:
x+y+2z -1
2x—-y+2z 4.
dx+y+4z -2
3x+2y—z=4
Tenrnamanap TH3MMUHN MATPULATIAP YCYIHAA CUMHT: ) Gy 12y —37=5.-

O9x+4y—-4z=9



—_—

N

Bapuant Ne28

11 2 3
Jlerepmunantay xucobnanr: (I 0 0 3
6 3 1 =3
331 2
2 1 0 2 1 0
Arap | -15 -3 -1|-X E -1 1 | 6Ynca, X MaTpUIIaHK TOIMHT.
2 =3 1 -10 -2 -1

. MaTpunara TeCKapu MaTpullaH! TOIIUHT .

EN SIS
NoOo—= W
~N = W

3x+2y+z=5
Tenrnamanap TH3MMHHU MaTPULAIap YCYAUIA CIUHI: | Dx 43y +z=1 .

2x+y+3z=11

Tenrnamanap tuzumunu ["ayce ycynuaa equHr:

2x+3y+2z=8
Sx—=8y+2z=17."
Tx—=5y+4z=25



Bapuant Ne29

2 3 45
I 111
1. JleTepMUHAHTHH XMCOOJIAHT: .
1 2 31
4 6 5 1
3 -2 4 1 2 3
2. Arap X-| 7 2=3 11 -1 - OyYnca, X MaTpuliaH! TOIUHT .
10 -1 8 1 2 2
5 2 5
3. | 3 5 _3| Marpuuara TecKapu MaTpUIaHH TOIHHT.
-2 -4 3

4. Tenrnamanap Tu3UMHHH ["aycc yCynuaa e4uHr:

x+2y+4z=31
Sx+y+2z=29.
3x-y+z=10

2x+5y—-3z=15
5. Tenrnamanap TH3UMMHM MaTpULAAap yCyIMaa €UMHT: { x+2y+2z=7 ..
x+3y—5z=8
Bapuant Ne30
1 2 3 4
2
1. JlerepMHUHAHTHH XUCOOJIAHT: 34l .
341 2
4 1 2 3
1 2 3 I 30
2. Arap |3 2 —4|-X=|10 2 7. 6yuca, X MaTpuLlaH! TOIIUHT.
2 -1 0 10 7 8
3 1 3
3. |5 -2 2|. Marpuiara TeCKapu MaTpUIlaH{ TOIHHT.
2 2 3
3x-—y+z=8
4. Tenrmamanap TH3MMUHM MaTpULAIap YCYIUAA CUUHT: | x4+ 4y 27=0.
S5x+5y-3z=9

5. Tenrnamanap Tu3UMHUHM ['aycc ycynnia €4uHr:



4x+2y+3z=10
2x+3y—-2z=7."
2x—y+5z=3

BexTtopJaap aaredopacu

BekTop TymyHuyacH. BeKTOPHHMHI y3yHJIMIHM. Y3napuHUHT COH KMiMAaTH Ba MYHAIMIIM GHIIaH
aHWKJIAHAJMraH MUKIOpiap Bekropiap ned aramanu. M, (x;,y;,z,) Ba M,(x,,y,,z,) HyKTamap moc
paBuia

a BEKTOPHUHT OomM Ba OXHpW OVJICMH. Y X0ji/Ja a BEKTOPHHHI KOOpJMHATajJapu KyHuiaruda
aHUKJTaHAH.

a=MM,=(x,=x,,y, = ,2, = 2)

a BCKTOPHHUHI Y3YHIIMTHUI'A TCHT 65'/J'IFaH COH YHHUHI MOOYJIN I[eﬁHJ'IaI[PI Ba Kyﬁn,uarnqa AaHHUKJIaHaJHu.

‘a‘ = \/(xz _x1)2 +(, _y1)2 +(z, _21)2
Arap a BeKTOp KOOpAMHATA YKIAPU OGMIAH MOC paBuILIa (I, [ Ba Y Gypuaxnap xocui Kuica, y

Xonaa cosa,cosf3 Ba cosy, @ BEKTOPHMHI HyHanTUpyBUH KOCHHYCIIApH JAeHuIa iy Ba Kyiiuaaruya

aHMKJIaHAU:
X : Y - 7
cos @ = — €COS fB ==’ Cosy=r—
g | e

by epna: X=x,-x,Y=y,-y,Z=2z,-12

BekTOpHMHI YKKa MPOEKIMSICH.

a BekTopHUHT U yKKa NpOeKuusIcH, yHUHT Moxy Ba U YK OuiaH TalKujl KWJIradn Oypuaru (0 opKaiu

Kylugarnda aHuKIaHa . NP, d = ‘a‘ Ccos @



WxTrépuii @ BEKTOPHUHI OEpUIIraH KOOPAUHATAIAp CUCTeMAcura npoekuuscuan X,Y,Z opKaiu
- 2 2 2| o
a=NvX +Y" +Z7Z7| 6ynanu.

1-Mucoa. a =(6;3;-2) BEeKTOPHUHT MOJYJIUHU TOIUHT .

Genrnnaimk. Y xomaa a = X,Y,Z Ba

Eunm: Moaynau Tonui GopMynacura acocas

a=+6"+3" +(=2)> =\36+9+4 =/49 =7

2-Mucoa. A(3;-1;2) Ba B(-1;2;1) nykranap Gepuiirad. 4B BEKTOPHUHI KOOPAMHATAJIAPHHH TOIUHT.

EuMimn: 4B BEKTOPHMHT KOODAMHATAJapMHM TONWII Y4yH MOC paBulAa B  HyKTaHUH

KOOpAuHaTaJlapuaaH A HYKTaHUHT KOOpAHWHATaJIapuHU afIPIpaMPB.
AB = (~1-3;2—(~1);1-2) = (-4;3;-1)
3-Mucoi.

3-Mucon. a = (12;-15;—16) BexkTOpPHUHT HYHANITUPYBYM KOCHHYCIAPUHU aHUKJIAHT.

Eunm: g =/(12° +(-15)° +(=16)> =/144+225+256 = 25
Oumm x=12; y=-15; z=-16 sxaHAUruHu 3pTHOOpra 010 HYHANTUPYBYU KOCUHYCIIAPHHU aHUKJIAHMU3.

cos & =2 cos B = 3, Cosy =——
25 25 5 25

BekTopaap yeruga amaniap.

BekTopsapHn KYIIMII Ba aifUPHUILI:

Arap a Ba b BEKTOpJIAp KOOpAMHATAaNapu Oepuiaran Oynca, seau  a=(X,),,Z,) Ba
b=(x,,,,2,) yxomna
a+b=(x+x,;y,+y,;2z,+2,)

a—b=(x,—x,;y,—Yy:2,— 2,)

BekTopJsiapHu cOHra KynauTHpHII.
Arap a=(x,y,,z) Oyuaca, y xonma Xap KaHmail (X COH y4yH Kyiimmaru Qopmyna ypuHIH

aa=(ox,ap,,0z,).
BeKTOp/JIapHHHT KOJJIEHHAPJIMK IIAPTH.
Bup TYFpu unsuKaa EKu mapaivie] TYFPH YM3UKJIapAa €TyBYM BEKTOpJIAp KOJUICHHMAp BEKTOpap 1ed

aTajiaau.

a=(x,,y,,z,) Ba b =(x,,y,,2,) BEKTOPJIAPHUHI KOJUICHUAPJIMK MIAPTH Kyhuparnya Oynauu:

X _ V2 %

X )z

BekTopaapuau 6a3uc koopauHaTagapu Oyiiuda éimm.

iy ], k yuanuk BexTopiap Gasuc KOOpAMHATATAPH ACHHIAH, arap KyHHAard ydra mapT 0axaprica,



1) I BekTop OX yKuna, ] BekTop OY Vkuna, k BekTop OZ yxunaa éraau.

2) xap 6up 1, ] , k BexTopnap 3 yKnapuma Myc6ar ToMOHTa HyHANraH 6111

3) 1, ] , k BexTopnap, Gupmuk BeKTOpIAp, IHHH H =15

%\:1

=1
a BEKTOp KaHAal OYIuIIMIaH KaTbUil Ha3ap YHU Xap JOUM ; , }, % 6aszucnap Oyiinua EiMuI MyMKUH,
SIBHU :xli+y1j+zl%

by epma x;,y,,z, - a BEKTOPHUHT KOOpAMHATAIAPH.

4-Mucon. a=i+3j—-k Ba b=2i+ j+4k  Bekropmap Oepmiran 2 a+3b BEKTOpJIAp
MMFUHIMCUHY TOIMHT.
Eunm: a KOOpJMHATAJIapu |, a= (1;3;-2) xynaum wryHWHTIEK b= (2;1;4) . Onmm 2a Ba 35
BEKTOPJIAPHU aHUKJIaNMHU3.

2a=(2;6;-2); 3b=(6; 3; 12)
Aemax, 2@ +3b=(2+6; 6+3; -2+12) =(8; 9; 10).

5-Mucoa. @ = (4,2,0) sextopun p =(1,-1,2),¢= (2,2,-1) Ba r= (3,7,—7) BexTopnap Oyiinua Eiunr.

Eunn a BEKTOPHU p,q Ba ¥ BekTopijap Oyiinua €luil, @ BEKTOPHU YM3UKIM KOMOUHAIIHS
KYpUHHUIIKAA Mdoaanall JeMakIup.

a=cpteqgrer,
Oy epna ¢,,C,Ba C; - TONWINIIY Kepak OYJraH COHJap.
Koopaunara xypunummaa 0y Kylngaruya oymaau.

4i+2j+0-k €& +2c,+3¢)i+(— +2c,+7¢)j+ (2 —c, = Tc)k

Hartmxkana Kyliugaru TeHriiamanap TU3SUMHUHHE XOCHIT KUJIaMU3.

¢, +2c, +3c; =4

—c, +2¢c,+7c; =2

2¢,—¢c, =Tc; =0
Byuu eunb, ¢, =3;¢, = —1;¢, = | sxarmuruny Tonavus. Jemak, a =3p —q +r.
6-Mucon. q = (6;—2;—3) BEKTOPHHUHI OUPJIUK BEKTOPUHU TOIHMHT.

Eunmn:
bupnuk BekTOpHU Kyluaaruya €3uill MyMKHUH.

a’ =icoso+ jcos B +kcosy

cos o ,COS 3,COS ¥ JapHH TOIAMH3

a a,
-, cos f=-—=; cosy=

||

Cos o = =
a

S |

a

o] =6 +(-2)? +(-3)* =29 =7

Bynnan cosa =6/7; cos 8 =-2/7, cosy =-3/1.



-~ 6 2 3

Jemax, a’=(Z;=—3——).
77 7

HNKKH BEKTOPHUHT CKAJSIP KyNaiiTMACH.
a Bab BEKTOPJIAPHUHT CKaJIsAp KymakhTMacu Je06, Oy BEKTOpiap Y3YHJIMKIApW KYIMaWTMmacu OwiaH
yJap opacujaru Oypyak KOCHHYCHHUHT KynalTMacura anTuiaay Ba (; ,b) maxnna Oenrunananu.
(a ,B)z‘a‘ : ‘b‘ CosQ
aBab BEKTOPJIAPHUHT CKAJISAP KyNMalTMacuHU KyHuaarnda Xam E3uil MyMKHH.
(a,b)=‘a‘-np;b EKH (a,b)=‘a‘-np5a
Arap asab BEKTOpJIAp KOOpuHaTasapu ounan Gepuirad 6ynca, swuu a=(X,,V,,Z,) Ba
E = (x2 V2, 22) , Y XOJJIa yIIApHUHT CKaISAp KymaTMacu Kyiuaard opMyia OusiaH XucoOiana .
(a,b)=(x,-x35),° Y5352, 2,)
bynnan BEKTOPJIApPHUHT nepPneHInKyJIAPIUK mapTu KeJIHno YUK, SIBHU
Xp Xy + Y-V, +2z1-2,=0
Koopnunaranapu Owman Oepwiaran d =(x1, yl,Zl) Ba b= (x2 » Vo, Zz)BeKTOpJ'Iap opacujaru @
Oypuak Kyiuaarnda aHuKJIaHAIW
(a,b)
alp

CosQ =

Exu xoopamHaTanap makmmaa
X Xp+ VYV t+2Z -2,

2 2 2 2 2 2
\/xl ty tz '\/xz ty, +z;

cosQp =

— A —

_ 2 _ _
b‘ =3;(a b)= 3 T 6ynca, p+2g BEKTOPHHUHT

7-Mucona. Arap ; —a- B; q= a+ 25;

a‘ =1;
Y3YHJINTUHU TOIHUHT.
Eunin. BexktopHuHT Moaynu Tabpudura kypa:

; + 25‘ = m ) (; + 2& )’ HE XHCOBTaiiMu3.

(p+29)° =(a—b+2a+4b)* =

9(c12+2ab+l)2):9(1+2-3cos§7z+9):63
Bynnan ‘;+25‘=\/@=3ﬁ.

8-Mucou. x = (2,1,—2) Bexropra kosmueap Ba (X - @) = 27 WApTHH KAHOATIAHTUPYBYH @ BEKTOPHHU

TOITHHT.
Eun:



KolmHeapiiK mapTiaad Goiiiananud ¢ BeKTOPHH Kyiiuarnda 31l MyMKHH. a=Ax ,0yepna A4 -
HOMAbJIyM KYMaWTyBYH. ¢ BEKTOPHHU TONHII Y9yH KyHUAaru maptaad QoinanaHamms:
(xa)=Aa> =2(4+1+4)=91=27.
Bynpan A =3 Ba x =3a =(6,3,-6).
9-Mmucou1. Arap a =(1,-3,4), B=(3,-4,2) Ba ¢ =(-1,1,4) 6yica, a BEKTOPHUHT b+ EBGKTOpFa

MPOEKLHUACUHU XUCOOTaHT.
Eunmn: Kyitnnaru popmynanan doitgananamus:

E(Z;+Z) Ba B+E ndogamapau XucoOIaNMm3.
ab+c)=13-1)-3(-4+1)+4(2+4)=35
b+e| FG-DP+(4+D)+(2+4) =7
byunau Ilp, a =5

HNKxKH BEKTOPHUHT BEKTOP KyaiTMacu
Wkku a Ba b BEKTOPHMHI BEKTOp KynaWTMacu el miyHgail ¢ BEKTOpra aTHiIaAKu, Oy BEKTOP d

Ba b Bekropiapra NEPHICHIAUKYIAp OYAMO, YHHUHI MOAYJIM @ Ba b BeKTOpiapiaH scajira

napasuiesiorpaMM 03Ura TEHT, HYHaIMIIM 3ca C Y4HJaH Kaparanaa C BEKTOp atpoduma d BEKTOpJaH

b BekTopra SHr KHUMK Oypyak OMJIaH alJIAHUIIKM COAT CTPEIKACHTIA TECKAPH

OynuILN Kepak.

a BeKTOp OWiaH Ba b BEKTOPHUHT BEKTOP KyIalTMacu

b.
axb ékn [a -b] makiuaa €3uiaan Ba Kyiuaarnya Oesruianaiy.
A
c :[a -b|. By BekTOp y3yHnmuru a Ba b BCKTOpJIap/IaH siCalraH Mapajienol , [HAHD 03Hura
TEHT; S’bHU P
c=‘[a-b]=‘a‘-‘b‘-sin(a, b)
Bekrop kynalTMaHHHT XOccajlapH: >

1. BexTop kynaiTManaru KynauTyBumiIap YpHHUHH aJMallTUpca, BEKTop KynaiTMa (-1) ra kymasay.

2. Ckansp kynaityBuura HucOaTaH BEKTOp KynaiTma rpynmnaian KoHyHura OyiicyHaau, SbHU :
[1a,b]= [aib|= Ala-b
I[Ipoexuusnapu 6uiaH OepuiraH BeKTOPJIAPHUHI BEKTOP KynaiiTMacu.
;( Xy V1.2, ) Ba E(xz, 7, z,) BekTopiap Oepuiradn OyicuH. By BeKTOpIapHUHI BEKTOp

KynalTMmacu Kyiuaaruda 6ynanu.



I J k
Xy V2 D
By Tenrnamanan [55 BEKTOp KYMaTMaHW TAaCBUPJIOBYM BEKTOPJIAPHHHT KOOpAWHATA YKJIapuaarud
NPOCKIHsIIApU
Nz =21V 21X — X2y X V2 = ViXos
OYIUILIMHYU KYpaMu3.

Arap asab BEKTOpJap KosumeHap(Oup-oupura napasmien) Oyica, ylIapHUHT MOC MPOEKLUIapU

MPOMOPIIOHAN OVIaan, SThbHHA M N A .
X, Vo 4
10-mucoa. Arap A (1,1,1), B (2,0,1) Ba C (1,2,-1) 6¥nca, ABC yuOypyakHuHT 103uHN XucoOnanr (1.pacm).
Euunr: Bextop kynailTMaHUHT MOAYJIU COH KUXAT/aH,
TOMOHJIApH 1Ty BEKTOpJIap/iaH KypujiraH ya0ypyak F0O3UWHUHT
HKKHJIQHTaHUTa TCHT

1 -
S= §|[ab]|
c a=AB=(-11,0) sa b =4C =(0,1,-2)

BEKTOPJIAPHUA KUPUTAMMU3.
By BekTOpiapHUHT BEKTOp KyNalTMacH.

B

A I-pacm

ik
-1 0
1 -2

:22'+2;+§

O = o~

ab|=ar4+1=3
Bynnan S=1,5 kB.0up.

11-mucou. Arap |)7 | =J6 6ymca, @ =(1,1,1) Ba b =(2,0,1) Bexropnapra neprenaukyisp sa OX yKu

6unaH yT™Mac Gypyak XOCHI KHIYBUM X BEKTOPHH Ba C = [c_lb } BEKTOPHHU TOIUHT.

Euumr: ¢ BCKTOPHU KUPpUTAMU3

=i+ j—-2k

o

Il

—
(= e
—_ = N

X Bektop a u b BekTOpIapra MepreHAMKYISp GYica, y Xolnia ¢ BekTopra KojuluHeap 6ymaau. Bynjan
kenu6 uukanuku, X =Ac &, A,-21)

X|=vAt+ 22 +48 Jor J6><a tl

X Bektop OX VK Ouina yrmac Oypuak TAIIKWI KMIaau, IIyHHHT yayH yHUHT OX YKIard npoeKIuscy
Manduii 6Yaumu kepak. byanan A =—1 Ba X = —c =(—1,-1,2)



12-mucoa. B (5,1,0) nykrara kyiunran F = (1,—1,1) Kyd BeKTOPHHUHT HyHANTHPYBYH KOCHHYCIAPUHH Ba
my KydHuHT A(3,2,-1) HykTara Huc6ataH MOMEHTUHH TOIHHT .
Eunin: Kyd BEeKTOpMHUHT HYHANTUPYBUYHU KOCHHYCIAPUHU TOIAMU3.

ol cosp ol ! -1
cosa == =— ==Y ___ il S
A TR T TG
Kyu MmomenTn AB = (2,—-1,1) Ba F BEKTOPJIAPHUHT BEKTOP KyManTMacu KaOu aHWKJIaHAIH.

cosy =

i j ok
m=[ABF]=2 -1 1=—j-k
1 -1 1

apan m = (0,—1,-1).

Y4 BeKTOPHHHTI apajam KynaiTMacu

Vura a, b, ¢ BexTopnap Oepuiran OYICHH. [a -b| BekTOp KymaiiTMa OmsiaH C BEKTOPHHU CKAaJISAP

KYMalTUPHII apajamn Kymaidtva aeiinnaan Ba [a-blc ékum ax bxc éxu (ax bx c¢)kypunnmma
€3uJIaau.

Apanai KynaldTMaHUHT XOCCalapH.
1. KynmaiitmMaza MKKU KYITHU BEKTOP YPHU aJIMAaIITUPUIICA, apajlall KynaiTMa HIIOPACUHHU aJIMAILTUPAIH.

[a-b]-c=—c-b]-a
[a-b]l-c=—a-c]-b Baxx.

2. Arap a, b, c BekTopiapiaH HCTaIraH UKKUTAcH OMp-Oupura TeHr €k mapajuien (KoJjuiMeHap) Oyica,

yJIApHUHT apajiail KymaiTMacH HOJra TeHT, XyCyCHI Xoiaa
[a-a]l-c=[a-b]-a=[b-a]-a=0

3.Arap a, b, ¢ Bektopmap komiuiaHap (OMp TeKHCIMKIAa ETyBYM) BEKTOpiiap OYica, yJapHHUHI apasail

KyIailTMacH HOJIr'a TEHT.

IIpoexuusiiapu Ouiian GepWIraH BeKTOPJIAPHUHT apajiall KynautMacu.
a(x L y1.21) > b(xyp,2,) B c(x3 3 z3) BEKTOpIIAp Oepwiran OyicuH. By BEeKTOpJIapHUHT BEKTOP

KynalTMmacu Kyiuaaruda 6ynanu.

X1 X5 X3
[a b] c=1 ) Y3
Z Zy Z3

Tenrnuk 6axkapunuiiu 6uiiad upoganaHaam.

13-mucon. Arap A(2,3,1), B(4,1,-2), C(6,3,7) Ba D(-5,-4,8) HyKTanap nupaMuJaHUHT y4iapu Oyiica, (2-
pacm) D yunnan ABC €kka Tymmpuiran OanaH TMKHUHT
Y3YHJIUTUHU TOIUHT.

Eunur: 4B =(2,-2,-3); AC =(4,0,6); Ba

D

AD =(-7,-7,7)-

B




Bexropnapuu Tonamus. AB, AC Ba AD BeKTOpyapra Kypwiral NupaMHUIaHUHT XaKMH, 111y BEKTOpJIap
apajam KynaiTMacu MOIYJUHHUHT OJITUAAH OMp KUCMUTa TEHT. 2-pacm

V=HEEE‘ Ba V:%SABC'h
6

AB-AC- AD,
by epna S 5¢ =*‘[AB‘AC]‘ OyHman h =Q
2 [4B-AC]
Kyitnnarunapau xucobnaimus
-7 -7 7
AB-AC-AD=|2 -2 -3|=308
4 0 6
ik

4 0 6

[4B-4ac]=~12? +24% +8> = 28

308

By epman p="—"=11
28

A

= 0o * A

11.
. Ikk# BEKTOPHHMHT BEKTOp KyMalTMacu Ba YHUHT (PU3UK TAJKUHU.
13.
14.
15.
16.
17.
18.
19.

Xucob ToNIMpUKIapUHA KaOya KWIniga Oepuiiaurad Ha3apuil caBosuiap .

BexTopHuHr tTabpudu. Bexropnap ycTuaa YM3nKIM aMmaiap, 0y aMaJIapHUHT X0CCalapHu.
Texucnuknaru BEeKTOpHH Oepuiral UKKUTa BEKTOp Oyiinya €iul.

da3zoaru BEKTOpHU OepuiiraH ydta BeKTop Oyiinya €iur.

BekropHuHr yKKa npoekuusacy. [IpoeKuussHuHT XoccacH.

BexTopHu 6upnuk Bekropiap 6yitnua €. BeKTopHUHT KOppAnHaTalapd Ba KOMIIOHEHTaJIapH.
BexTopnapHUHT BEKTOp Ba KOOpAMHATaNap KYPUHUIIUIAATH KOJUICHUAPJIMK Ba KOMIUIAHAPIIUK
mapTiapu.

Hyxranunr paguyc Bekropu. Bekropiaapaunr monynu. Mkku HykTa opacuaaru macoda.

Kecmanu 6epuiran Hucbatna Oynuim Gpopmynacu

BexTopnapHuHT ckansp KynaiTMacu Ba yHUHT (pu3uk TankuHu. Ckansp KynalTMaHUHT XOccajapu.

. BekropHuHT BekTopra npoekuusicu. Bexropnap opacunaru 6ypuak. Bextopmnap

NEePIEeHIUKYISAPIUTHHUHT €TapiIu Ba 3apypHil mapTiapu.
Koopaunaranapu Ounan 6epuiran BEKTOpJIapHUHT CKaJIsp KYMalTMacH.

Koopaunaranapu Ounan 6epuirad BEKTOpIapHUHT BEKTOpP KYMaWTMacH.
Bekrop kKynmalWTMaHUHT TEOMETPUK KYJUIaHWIHILH.

Bekrop kynalWTMaHHHT XOccajapu.

VYyTa BEKTOPHHUHI KOOpJAMHATA KYPUHUIIMIATH apajlall KynaiTMacH.
Bexkropiap koMIIaHapIUMTHHUHT 3apypyil Ba €Tapiiy [apTH.
Koopaunaranapu Ounan 6epuirad BEKTOPIapHUHT apaliall KynaiTMacHu.
Apanam KynmaldTMaHUHT XOCCalapH.



1-Tonmmupuk .

X BEKTOPHUHT p,q,r BeKTopiap Oyilnua EMMIMacuHU TOMMHT.

Ne X p q 7
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) 0,1, 1) (-2,0, 1) (3,1,0)
1.8. (3,-3,4) 1,0,2) 0,1, 1) 2,-1,4)
1.9. 2,2,-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. o, -1,7) (1,-2,0) (-1. 1, 3) (1,0,4)
1.13. (5, -15,0) (1,0,5) (-1,3,2) 0,-1, 1)
1.14. (2,-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-Tonmupuk.

4 Ba EBGKTO japra KypujiraH ¢; Ba C, BCKTOPJApPHHUHT ¥3apo KOJJIUHEAPJIUTUHU
1 2

TCKINUPHUHT.
N a b ¢ ¢,
2.1. (1,-2,3) (3,0,-1) 2a +4b 3b-a
22. (1,0,-1) (-2,3,5) 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,-2,5) 3,-1,0) 4a —2b b-2a
2.8. (3,4,-1) 2,-1, 1) 6a —3b b-2a
2.9. (2,-3,-2) (1,0,5) 3@ +9b a-3b
2.10. (-1,4,2) (3,-2,6) 2a-b 3b —6a
2.11. (5,0,-1) (7,2, 3) 2a-b 3h —6a
2.12. (0,3,-2) (1,-2,1) 5a-2b 3@ +5b
2.13. (-2,7,-1) (-3,5,2) 2a +3b 3a+2b
2.14. (3,7,0) (1,-3,4) 4a —-2b b-2a
2.15. (-1,2,-1) 2,-7,1) 6a —2b b-3a
2.16. (7,9, -2) (5,4, 3) 4G -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) 4G —-2b a-2b
2.20. (1,-2, 4) (7,3, 5) 6a —3b bh-2a
2.21. (3,7,0) (4,6,-1) 3a+2b 5a-7b
2.22. 2,-1,4) (3,-7,-6) 2a -3b 3a-2b
2.23. (5,-1,-2) (6,0,7) 3a-2b 4b —6a
2.24. (-9, 5, 3) (7,1,-2) 2a-b 32 +5h
2.25. 4,2,9) (0,-1,3) 4b -3a 4a -3b
2.26. (2,-1,6) (-1,3,8) 5a-2b 2a —5b
2.27. (5,0, 8) (-3,1,7) 3a—4b 12b —9a
2.28. (-1, 3, 4) 2,-1,0) 6a —2b bh-3a
2.29. (4,2,-7) (5,0,-3) a-3b 6b —2a
2.30. (2,0,-5) (1,-3,4) 2a —5b 5a-2b
3-Tonmnp7m<.

AB Ba AC Bektopiap opacujaru 0ypuak KOCHHYCHHH TOITHHT.




No A B C
3.1. (6,5, 1) 0, 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) (0,2, 3) (-1, 1, 0)
3.12. (2,3, 4) (3,4, 5) (-4,5, 6)
3.13. (1,-2,3) 0,-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) 0,-1,-2) (2,3,0)
3.20. (2, -4, 6) 0, -2, 4) (6, -8, 10)
3.21. 0, 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)
0,2,-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)




étTonuman.

F Ky4 BEKTOPUHHMHI WYHAJITHPYBYN KOCHHYCIIAPUHN aHUKJIAHT. A HyKTara

HucOaTtaH B HykTara Kyiuiran F Ky4Y MOMEHTHHHM TOIIHHT.

Ne 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)
4.5. (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) ©,-7,3)
4.12. (3,3,-3) 0,1,2) 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,-3,2) (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,-2,2)
(5,-5,9)
(-3,-3,3)
(6, -6, 6)
(-4,-4,4)
(7,-7,7)

(-5,-5,3)

(6,-5,2)
(7,-5,1)
(7,-6,2)
(8,-6,1)
(8,-7,2)
(9,-7,1)

(9,-8,2)

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

(10, -9, -2)
(8, -6, 3)

(11, -10, 2)




S-Tonmupuk.
a Ba b BeKTOpJIapHJaH KypWIraH MHapajuieJJOrpaMMHUHT FO3aCHHHU XHUCOOJIaHT

" a b E q o)
5.1, p+2q 3p—gq 1 2 %
21 apeg | po2g 4 1 i
Polop-3g P+2q % ! z
5.4. 3p—2g D+5g 4 A 5?7;
5.5. p—2g 2p+q 2 3 3%
5.6. D+3g p—2g 2 3 %
5.7. 2p—q p+3g 3 2 %
5.8. 4p+q p—q 7 2 %
5.9. p—4q 3p+gq 1 2 %
5.10. D +4q 2p—q 7 2 %
5.11. 3p+2g p—q 10 1 z
2
5.12. 4p—q p+2qg 5 4 %
5.13. 2p+3q p—2g 6 7 %
5.14. 3p—gq D+2g 3 4 %
5.15. 2p+3q p—2q 2 3 %




5.16. 2p-3q 3p+2g 4 1 %
5.17. 3p—2g 2p+3q 2 3 %
5.18. 4p-3q P+2g 1 2 %
5.19. p—q p+q 2 5 z

6
5.20. 5p—gq D +5¢ 5 3 %
5.21. 3p—g p+3q 2 V2 %
5.22. p—dq p+5q J3 2 %
5.23. 5p+q p-3q 1 2 %
5.24. 7p-2q D +3q A 2 %
5.25. 6p—q p+q 3 4 z

4
5.26. 10p+q 3p-2q 4 ! %
5.27. 6p—q 3p+2g 8 JA %
5.28. 3p+4q p—q 2,5 2 z

2
5.29. Tp+q »—3q 3 ! 3

4
5.30. p+3q 3p—q 3 5 2

3

6-Tommumnpuk,.

a,b,Ba c BEKTOPJAPHUHT KOMIUJIAHAPJIUTHHU aHKJIAHT.




Ne a b c
6.1. (2,3.1) (-1,0,-1) (2,2,2)
6.2. (3.2,1) (2,3,4) 3.,1,-1)
6.3. (1,5,2) -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- Tonmmupuk

VYunapu 4, B, C,Ba D HyKrajiapja OyJiraH NUupaMUJIaHUHT XaKMUHU Ba D yuugan
ABC €kka Tymupuiarad 0alaHAJIMTUHA TOIUHT.

Ne 4 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. (1,1,1) (2,4,-2) (2,0,2) (0,1,-1)
7.4, (1,-1,1) (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,-1,1) (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,-5,1) (3,2,-6)
7.20. (1,-1,1) (-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,-2,1) (2,1,0)
7.23. (1,2,-3) (1,0,1) (-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,-3,1) (-4,1,2) 2,-1,5) (3,1,-4)
7.27. (1,3,0) (4,-1,2) (3,0,1) (-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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