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MetoandHi BKa3iBKY MPU3HAYCHI IS CTYICHTIB IEHHOI Ta 3209HO1 opMU HaBYaHHS CHeIlianbHOCTI «Typu3m».
VYuopsaauk: Kamry6a I'. 1.

BinnoBiganeHuii 3a BUIYCK aCUCTEHT KaeApH CTATUCTHKH 1 BUIoi MaTeMaTuku Kamryba . 1.



3ATAJIBHI 3AYBAKEHHS

CamocriiiHa po0oTa € ofHi€r0 3 (HOpM HaBUAHHS CTyJCHTa JCHHOI (POPMH HaBUAHHS T4 OCHOBHOIO ()OPMOIO
HaBYAaHHA CTyZAeHTa-3a0uHuKa. CTyZeHTaM IepII 3a Bce MOTPIOHO 3aCBOITH TEOPETHYHWN Marepiall, a IOTIM
OTPUMATH HABUYKH B PO3B’s3yBaHHI 3a/a4. 3 METOIO IMOJICTIICHHS LLOTO MPOLECY B METOANYHOMY MOCIOHUKY
HaBEJICHO MPHKJIAIN PO3B’I3yBaHHs THIIOBUX 33/1a4.

CTyleHT BUKOHYE 3aBJaHHS KOHTPOJILHOI poOOTH CBOTO BapiaHTy, HOMEp SKOTrO BKazye BHKianad. [lpu
BUKOHaHHI Ta 0(popMIIEHHI KOHTPOIBHOT poOOTH MOTPIOHO TOTPUMYBATHCH TAKUX TPAaBUIY0

1.

no

o oA~ W

Koxna po6oTa BUKOHYETHCSI B OKPEMOMY 30TIIHTI.

Ha oOxmaguami 49iTko MOBHWHHI OyTH HamucaHi: Mpi3Buile (B HA3WMBHOMY BiIMIHKY) Ta iHIIiaian
CTyZCHTa, aKaJieMiuHa rpyna, HOMep BapiaHTy, HaByalbHa JUCLUILTIHA.

B poboty moBuHHI OyTH BKIIIOUEH] BCi 3aBAaHHS BiIIOBITHOTO BapiaHTY.

Ilepen po3B’s3K0M KOXKHOI 3a/1a4i MOTPiOHO TTOBHICTIO TIEPETUCATH ii yMOBY.

Po3B’s13k1 3a/1a4 MOTPIOHO PO3MIIITYBATH Y IOPSAKY iX HOMEDIB.

Po3B’s13k1 3a/1a4 MOBUHHI MiCTUTH JIETaJIbHI TIOSCHEHHS 1 MOTHBAIIIT BCIX JIil B TIPOIIECi pO3B’SI3KY.

Pobora, BukoHaHa 0e3 JOTPUMAaHHS IIMX MPABWII, HE IOMYCKAETHCS 10 3aXUCTY 1 MOBEPTAETHCS CTYACHTOBI
JUTSI TIEPEPOOKH.



PO3IIOALJI TYHKTIB B 3AJAYAX 3A BAPIAHTAMU

Ne Homepn 3anau papianty | 1 | 2 | 3 | 4
Bapianty | 1 [ 2 [ 3 [ 4 Homepu nynkris
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5 5| 5]5]|5 45 15116 |17 | 18
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Ilpuxnaan po3B'sA3yBaHHA 3aBAaHb.

Hpuxaan 1.
Po3sB's3aTn cucteMy piBHSIHB. B MyHKTI a) MeTogoM Kpamepa, B myHKTi 0) MmeTomom ["aycca.
—2X, +X, =-3
2x+3y—2=8 TR,
3X =X, = 2%, =1
a) s X—y+2z=-1; 0) :
2X + X, —=2X; =X, =4
2X+3y+2=06

X, +3X, —2X; —2X, =1

Po3B'sizannsn:
a) OOYNCIMMO BU3HAYHHMK CUCTEMHU:

2 3 -1
A=|1 -1 2|=-2-3+12-2-12-3=-10=0.
2 3 1

Orxe, cucteMa Ma€ €IMHUH PO3B'A30K. 3HAWIAEMO MOMOMIKHI BU3HAYHHKM CHCTeMH A,, fKi OTPHMYEMO 3

BU3HAYHHMKA CHCTEMU 3aMiHOO {-TOT'0 CTOBIIL CTOBIIIEM BIIbHUX YJICHIB.

8 3 -

A=-1 -1 2|=-8+3+36-6-48+3=-20.
6 3
2 8 -1

A,=11 -1 2(=-2-6+32-2-24-8=-10.
2 6 1
2 3 8

A,=11 -1 -1J=-12+24-6+16+6-18=10.
2 3 6

Tonui 3a hopmynamu Kpamepa orpumaemo:

A, =20 _ A, -10 A 10

= — , —= —=1, = _
A =10 y A =10 A =10
0) [IpoBeneMo exeMeHTapHi MEPETBOPEHHS HaJ PSAKaMHU PO3IIMPEHOT MATPHUII CUCTEMHU:
1 -2 0 1(-3 1 -2 0 1(-3 1 -2 0 1-3
3 -1 -2 0]1 0 5 -2 =310 0 5 -2 -3]10
EIlIl EIT2

2 1 -2 -1/4 0 5 -2 -=-3/10 0O 0 O o0jo0
1 3 -2 2|7 0 5 -2 -=-3/10 0O 0 O o0jo0

3ayBakennsi: 1) [Ipu E771 BuKOHAIM TaKi [ii: a) nepIInii psIOK TOMHOXKHIIM Ha 9uciio (-3) 1 JoJanu 10 Jpyroro
psaka; 0) mepimuii pSIIOK TOMHOXKIJIM Ha YUCIO (-2) 1 JOJanH IO TPETHOTO PS/IKA; B) BiJl YETBEPTOTO PAIAKA BiTHSIN

MEPIINI PAIOK.
2) lpwu ETI2 BUKOHANH TaKi Jii: BiJl TPETHOTO Ta YETBEPTOTO PSIIIKIB BIAHSIM JAPYTHHA PIJOK.

X, —2X, +X, =—3
5X, —2X, —3x, =10

A|B=

3 oCTaHHBOI MAaTpPHUIl MAEMO TaKy CHCTEMY DPiBHSHb: { 3 JIpyroro piBHSHHS CHCTEMH

2 3
oTpuMaeMo: X, =2+ = Xy + c X, . IligcraBisieMo 3HalifieHe 3HAYECHHS 3MIHHOI X, B I€pIl€ PIBHAHHA 1 3HAXOAUMO:

4 1
x1=1+gx3+gx4.

Orxe, 3araabHUI PO3B'A30K CUCTEMHU Ma€ BUIIIAM | X, = 2+— X; + g X, -




Hpuxnag 2.

2
3naittu: AB-34+2B, axmo A=| 4
-2
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o
Il

Po3B'sazanns:
Criouarky 3HaiemMo 100yTok Marpuub 4 ta B. Lle taka marpuust C, KOKHHI €IEMEHT C; sIKOI IOPIBHIOE CyMi

MOCJIIZIOBHUX JIOOYTKIB €IEMEHTIB i-TOTO pslKa MaTpulli A Ha BiINOBIJHI €JIEMEHTH J-TOTO CTOBIIS MaTpull B.
TakuM YMHOM OTPUMAEMO:

2 3 1\(=2 1 3) (2(2+33+1-2 21+3-0+1-(-1) 2:3+31+1.0) (7 1 9
AB=| 4 1 2||3 0 1|=|4-(-2)+1-3+2:2 4.1+1.042-(-1) 4-3+1.1+2.0 |=|-1 2 13|
21 3)l2 -1 0/) |-2:(2+1-3+3-2 —21+1-0+3-(-1) —2-3+1-1+3-0) (13 -5 -5

O6uncmroemo Matpuili 34 ta 2B. Jjis ITbOoTo BCi €IEMEHTH MaTpHIll A TTOMHOKAMO Ha YHCJIO 3, a BCi €JIeMEHTH

6 9 3 -4 2 6
Matpui B momHoxumMo Ha ucio 2. Orpumaemo: 3A=(12 3 6|,2B=| 6 0 2]|.
-6 3 9 4 -2 0
Toni maemo:
7 1 9 6 9 3 -4 2 6 -3 6 12

AB-3A+2B=-1 2 13|-|12 3 6|+ 6 0 2|={-7 -1 9
13 5 -5 -6 3 9 4 -2 -10 -14

o
N
w

Hpuxnan 3.
3amano koopawHaTH BepmuH TpukyTHuka ABC: A(-2; -1), B(3, -2), C(2; 1). 3naiiTu:
1) PiBHsiHHS cTOpOHU AB,;
2) PiBusaHsa Menianu BK;
3) PiBusiaHs BUcoTH BP;
4) PiBHSIHHA TIEPIIEHANKYIISPA, TIPOBEACHOTO 3 BEpIIHHU A 10 MeiaHu BK;
5) PiBHSIHHS TIpsIMOi, IO IPOXOJUTH Yepe3 BepInHy 4 napainensHo ctoponi BC.

Po3B'si3anns:
3poOUMOo pUCYHOK:

1) PiBHsIHHS CTOpOHU AB CKIaaEMO, SIK PIBHAHHS MPSIMO1, 10 MPOXOAMUTH Yepe3 B TOUKH 3a (POPMYIIOI0:

X=X _ Y-V

, 1€ ()(1, yl) — KOOpPJMHATH TOUKHU 4, a (X2, y2) — KOOpAMHATH TOYKH B. OTpuMaeMo:

=% Yo=Y
X_(_Z): y=(1) abo XLZ: y+l sgigen: —1-(X+2) =5-(y+1) abo —x—2=5y+5. Ocrarouno
3-(-2) -2-(-) 5 -1

maemo: X+5y+7=0.



2) Ockinbku BK — meniana tpukytHuka ABC, To Touka K € cepenuHolo Biapizka AC. 3HaiiieMo KOOpAHHATH

6N+% Yity,

touku K 3a popmynamu: X = 5 y= 5 ae (X11 yl) — KOOPAMHATH TOYKH A, a (X21 YZ) — KOOpJAMHATH
—2+2 -1+1
= O’ y =
2
PIBHSHHS TPSAMOI, 110 MPOXOJUTH Yepe3 ABi ToukH (B Ta K). OTpumaemo:
x-0 -0 X
—:y—;—:l;—ZX =3y s3Bigcu 2X+3y =0.
3-0 -2-03 -2

3) PiBHsiHHS BUCOTH BP CKIIafaeMo, SK PiBHSHHS IIPSAMOI, 10 MPOXOIUTE Yepe3 TOUKy B i Mae BEKTOp HOpMai
AC = (4;2) 3a popmymoro a(x—x,)+b(y—Y,)=0, ze (XO, Y, ) — Koopannaty Toukn B, (&;b) — xoopaunatn

touku C. Tomy Maemo: X = =0. Omxke, K(0; 0). Toxi piBusiHHs Menianu BK ckiamgaemo, sk

sexkropa AC. Toxi orpumaemo: 4-(X—3)+2-(y+2)=0. Hoxinuemm niBy i npaBy YACTHHH OCTAHHBOTO
PIBHSIHHSI Ha YHCJIO 2, PO3KPHBINK JY>KKH 1 3BIBIIW MOAIOHI JTOMaHKH OCTATOYHO OTPUMAEMO 3aralibHe PIBHSHHSI
npsimoi BP 2X+Yy—-4=0.

4) 3 piBusHHs Memianu BK maemo Bektop Hopmaii miei mpsamoi N =(2;3). Toxi BekTop M € HanpsIMHAM
BEKTOPOM TEPIICHANKYJIISPa, MPOBEeHOT0 3 BepmnHu A 10 menianu BK. Tomi piBHSHHS ipaMol AM ckitagaeMo, siK
X=X _ Y=Y

B n

PIBHSIHHS TIPSIMOT, 1110 TPOXOJUTH Yepe3 TOUKY A i Mae HanmpssMHHUA BekTop N 3a GopMyIioro: , IIe

(XO, yo) — xoopauHaTu Touku 4, (M;N) — koopauuatyu BekTopa M. Toxi Maemo:

X%Zzy%l; 3-(x+2)=2-(y+1); 3x+6=2y+2 3x—2y+4=0.

5) Hexaii | — npsama, mo npoxoauts uepe3 Bepumny A mnapanensno croponi BC. Toxi Bektop BC =(-1,3) €
HaIPSIMHAM BEKTOPOM i€l mpssMoi. Tomy T piBHSHHS Ma€ BUTIIS;

XlezyT”; 3-(x+2)=-1-(y+1); 3x+6=-y-1 3x+y+7=0.
Ipukaan 4:

3a1aHO KOOPAMHATH BePUINH mipaminu 14,4344 A (3; 6; —3), A, (O;l; 2) , A (O;—l;—l) , 4,(4;0;—6) 3naiiru:

1) xocuuyc KyTa A2A4143;

2) piBHsAHHSA TpaHi A144;

3) oty ocHOBH A A14,43;

4) piBHAHHS IOMHUHA A14,A3;

5) 006’em mipaminy;

6) piBHSAHHS i JOBXKHUHY BHCOTH, IIPOBEICHOI 3 BEPIINHH A4 Ha rpaHb A14,43.
Po3B'sazanns:

1) Hexait ZA,A /A, = . Toai KOCHHYC IIBOTO KyTa 3HaiIeMO, SIK KOCHHYC KyTa MiXK BEKTOpaMu Al'&z Ta A,&g

3a (opmysor: COSa = M , ne ALAZ . ALAa —CKaIIApHUN 1T00YTOK, a ‘AJ.AZ‘ Ta ‘Aiﬁk‘ — JIOBKHHHU

AA,|-[AA,

sexropizs AA, ta AA,. 3uaiinemo xoopmunaty sextopis AA, ta AA;: AA =(-3,-55), AA =(-3,-7;2).
Tomi AA,-AA =-3-(-3)+(-5)-(-7)+5-2=9+35+10=54.

AR = (-3 +(-5) +5° =59, |AA|=J(-3)° + (-7)? +2° =60 = 25

54 27
OTtxe, COSox = = .
V59215 /885
2) PiBHsHHS rpaHi A144 OIyKaemo, sIK PIBHSHHS NPsMOI, IO MPOXOAUTH Yepe3 IBI TOUYKHU A(Xl, yl,Zl) Ta
X2% _Y~h 74 Toni  maemo: x=8_y-6_z+3
X, =X Yo=Y, Z,-17 4-3 0-6 -6+3

abo

A4(x2,y2,22) y  BUTISAOL

X-3 y-6 z+3
1 —6 -3




3) Inomy TpukyTHUKA A14243 00UUCTIOEMO 33 (POPMYIIOIO SAAIAQAS = %‘[Aj\z X AIAJ‘, ne [AIAZ X A1A3] -

BEKTOPHHH J00YTOK BEKTOPIB A.AZ Ta Al;t,’ Skio AAZ(Xl,yl,Zl) Ta A,&s(xz,yz,zz), TO X BEKTOPHHI

ik
NOOYTOK ~ 3HAXO4ATh 33  (HOPMYJIOKO: [ALAZfo%]: X, Y, z|. Ocximkn AA =(-3,-55) Ta
X, Y2 4

Al'&s =(-3;,—7;2), To orpumaemo:

-3 -5
— J .
-3 -7

- |-5 5 |3 5
-3 2

‘+|Z-‘ ‘=25T—9]+6IZ.

Toni Sypnn = %\/252 +(-9)°+6° = %\/742 (KB. OZI. IOBXK.).

4) PiBHAHHA IUIOIIMHY, IO NPOXOJMTH YEPe3 TPU TOUKH A (X11 Vi, Zl) . A (Xz, Y,, Zz) Ta A (Xa’ Yas 23)
X=X Y=Y -7

cknagaemo 3a popmynow: (X, =X Y,—Y, Z,—-27|=0.
X=X Ys=Y1 23—
X-3 y-6 z+3 X-3 y-6 z+3
Orpumaemo: (0—-3 1-6 2+3|=0;| -3 -5 5 1=0;
0-3 -1-6 -1+3 -3 7 2
Po3KJIa1aeMO OCTaHHIN BU3HAYHHUK 3a TIEPLIAM PSIIAKOM:
-5 5 -3 5 -3 -5
X—=23)- —(y—-6)- +(z+3)- =0;
=3 |-=8: v

25(x—3)—9(y—6)+6(z+3)=0; 25x—9y+6z2—-3=0.

10 - -
5) O6'em mipaminu obuncmoemo 3a dopmynow: Vo, ax :g‘A1A2A1A3A1A4

. me AA-AA-AA -
BEKTOPHUIA I00OYTOK BEKTOPIB A'&z’ Aﬂs Ta AVB;‘ Skmo A&Az(xl,yl,zl), ALAB(xz,yz,zz) i A1A4(X3,y3,23),

X YV %
TO iX BEKTOPHUI JOOYTOK OOUHCITIOETHCS 32 (HOPMYIIOH0: A&Az -AA-AA, =X, Y, 2,|.Toximaemo:
X Ys 73
-3 5
AA -AA-AA =1-3 -7 2|=-63+90-10+35-36+45=61.
1 -6 -3

OTtxe, VA1A2A3A3 = %|61| = % )

6) Hopmansauit Bekrop N rurommun 414,43 € HampsMHAM S BEKTOPOM ISl JOBUIBHOI TPSIMOi, siKa
NepHeHIuKyIsipHa 1o 1€l tuiomuHn. ToMy piBHSHHS BUCOTH, TIPOBEJCHOT 3 BEPIIUHU A4 CKJIATAEMO, SIK PIBHSIHHS
npsaMoi, 0 NPOXOJUTH Yepe3 TOUKY AA(XO’yO’ZO) i mae Hampsmuuii Bektop S =(M;N; P) 3a dopmyoro:
X=X _ Y=Y 2-1

= 0 B mamomy Bumanky S =0 =(25;-6;9). Tomy piBusiHHS BUCOTH A40 Ma€ BUTIAML:
m n p




1

Jomxuay BHCOTH A4O 3HalAEMO, BUKOPUCTABIIH (OPMYITY Uil 00'eMy MipaMian VMQ AA T §S AAA,

3.61
Nanan 61

6 _
Sanmn, ;\/m \742

3Bigcu maemo: A0 =

3aBaaHHs 11l CAMOCTIHHOTO PO3B'A3aHHS
3aBnanns 1
Po3B’s3atu cucremy piBHsHB. B myHKTi a) MeTogom Kpamepa, B myHkTi 0) Mmetogom ["aycca.

3% —2X, + X, =-1

X+y+z=1
2% + X, — X, —4x, =—4
1.1. a) < Xx+2y+3z=1; 0) .
3X1_X2+2X3=1
X+4y+9z=1
X, + 2%, + X, —4x%, =1
+2X,-X%X, =0
5X—3y+z:8 Xl 2 4
3X, + X, +6X; —3x, =3
1.2. a) X+y—Z:O . 6) |
2X—-4y+72=06 4&_&+8&—4&=_3
2% + X, +4X; —2X, =3
X1+X2_3X3:—l
X+y+z=1
X1_3X2_3X3+4X4:—1
1.3. a) {X+2y+32=2. ©6) |
2X, +3X, —6X; — X, =—2
X+4y+9z=4
2X1_X2_6X3+3X4:—2
3x—3y+7=4 3X, — X, —5X; +5X, =1
2%, + X, —=5%X, =—1
1.4. a) X+y_Z:0 ) 6)
2X—y+2=6 X, —2X, +5%, =2
X1+X2_3X3_X4:—1
X+y+z=1 2X + X, + X, +2X, =3
X1+2X2—x3+x4:_3
1.5. a) {X+2y+32=3. 6)
X +3%,—X%X, =0
X+4y+9z=9
3%, +4X, +2%, =6
8x-3y+z=14 3X, —2X, —9X; +3X, =—4
X1+2X2_2X3—2X4:4
1.6. a){ X+y-z=0 . )
2X—-y+2=6 X, — X, = 2X3 + X, = —2
2%, + X, —4X, =X, =2
X1_4X2_3X3:—8
1.7. a){ X+y-z=0 . 6)
2X_y+z_6 X1_2X2_3X3_2X4:—4
2X1 —5X2 —6X3 _3x4 =-10
13x -3y +z =24 2X, — X, +3%;, +4X, =5
1.8 0 6 4x, —2X, + 5%, +6x, =7
-0 X+y—2= ) |
! 2X yy+z—6 : 6Xx, —3X, + 7%, +8x, =9

2X, — X, + 2%, +2X, =2



1.9. a)

1.10.a)

1.11.2)

1.12.2)

1.13.2)

1.14.a)

1.15.a)

1.16.a)

1.17.a)

1.18.a)

2X =X, + %X, —5%X, =2

X+y+z=1

X, +2X, =5X;, —2X, =-10
X+2y+3z=4. 0) .

3%, —5X,+ X, =0
X+4y+9z =16

X, + X, —3%X; —2X, =—6

2X, — X, —2X, =4
X+y+z=1

X+ X, —3%,— X, =2
X+2y+3z=5. 0) .

3% + X, —5X, —3X, =6
X+4y+9z =25

X, — X=X, =2

+ X, + X, —5%X, =0

2x—y-z=4 X+ X+ % 4

3%, —4X; — X, =4
3Xx+4y—-2z=11. 06)

2%, —3X%,—3%; =0
3Xx—-2y+4z=11

X, +2X, —2X; +X, =—4

2X + X, + 2%, =X, =1
13x—3y +2=16 R TR

2%, —3X, + 2%, + 3%, =3
X+y—-2=0 0) .

3X =X, +3%, + X, =-1
2X—Yy+2=6

X, =X, + X+ X, =-1

2% —4X, — X, =1
2X—y+27=—-4. AT

+X, + X, —3%X, =-1
X+y+2z=-1 SRR
©) 3%, —5X,—X, =0
AX+y+47=-2 QTG X =
4x, —6X, —3%X; —2X, =3

3X, — X, =X, —3X, =—3

16x—-3y+2z=30
X, —X, —2X, =3
X+y-z=0 . 0)
X + X, —3X;—X, =3
2X—y+2=6
2X + X, —4X, —2X, =3
X +X, —7TX, —2%, =-1
15x -3y +2z =28 L

X, —2X, +5X, +7X, =5
2%, + X, —10%, — X, =0
3X, —2X, =X, +9X, =7

X+y-z=0 . 0)
2X—-y+2=06

2%, +3X, —2%X, — X, =1
17x-3y+2=32 SO

+2X, =X, — X, =1
X+y-z=0 . 0) . 2 s

2X, — X, — 2%, +3X, =3

2X—-Yy+2=06
X, +X, =% =0
X_y_37-3 X, +2X, +3X; —2X, =6
2X =Xy — X, =2
3X+4y-52=-8. 0)
2y +7z2=17 X +% 2%, =0
y X, — X, +2X;, —4X, =4
+X, =X, —X, =-1
3X+2y+2=5 SRS
2x43y+z=1. ©) 2X, —3X, —2X; +3X, =8
Y ' X =X, =X+ X, =3 '
2X+y+3z=11

3%, +2X, —3%X, —2X, =-1

10



1.19.2)

1.20.a)

1.21.2)

1.22.2)

1.23.2)

1.24.2)

1.25.a)

1.26.a)

1.27.a)

1.28.a)

X+2y+4z=31
SX+Yy+22=29.
3X-y+z=10

X+3y—-2z=1
X+4y+z=—7
3x+10y -4z =-3

-3X+3y—-z=-4
4x-5y+2z2=5.
—X+y+32=2
X+y—-z=—7
2X+2y+3z=5.
X—4y-z=0
X-y+z=1
5X+2y—-z2=2

11x—-y-2z=-11

5x+8y+z=2
3X—-2y+6z2=-7.
2X+y—-2=-5

2X-3y+z=—7
X+4y+2z=-1.
X—4y=-5

2Xx—y=-1
X+2y—-2=-2.
y+z=-2

4x+2y-2=0
X+2y+z=1.
y—-z=-3

2X+Yy+3z=7
2x+3y+z=1.
3X+2y+2=6

0)

2X + X, + X, — X, =2

3% +2X, =X, —2X, =1
X =X +X+X =0
2X, +3X, =X, —3X, =2

X, +2X, =3%, +5X%, =1

X, +3X, —13%;, — 22X, = -1

3%, +5X, + X, —2X, =5
2X, +3X, +4x, —7x, =4
X, +2X, +3%, X, =1
5 3%, +2X, + X3 — X, :l.
2X +3X, + X, + X, =1
SX, +5X, +2X;, =3
X, —2X, +3%;, — X, =4
X, =X + X, =—3

0)

X, +3X,=3X, =1
—7X, +3X;+ X, =—3
2X + X, =X, —3X, =2
A% + X, —7X, =3
2X, 3%, + X, =1
2% +3X, 4%, —2X, =3

0)

X, +3X, +5%X; —2X, =3
5 2X +TX, +3X;+X, =5
X, +95X, —9%; +8X, =1
5x, +18x, +4x, +5x, =12
X, —4X, +2%, =-1
2X, —3X, —X; —5X, =7

6) .

0)

0)

0)

3%, —7X, + X, —5X, =—8
X, = X3 =X, =—1

2% +3X, =X, + X, =1
8x, +12X, —9X%, +8x%, =3
4X, +6X, +3X, —2X, =3
2%, +3X, +9%X;, = 7X, =3
X, =X, +X; =X, =2

X, +2X, =2X; — X, =—5
2%, — X, —3X, +2X, =1
X, +2X, +2X;, —5X, = -9
4% + X, = 2%+ X, =3

X, —2X, = X3 +2X, =2
2% +5%X, - X, =-1

3%, +3X, — X, —3X, =1
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1 0 1 1 0 1 3 6 4 1 2 -1
221. A=/3 2 3|,B=|2 -3 2 226. A=/-5 0 1|,B=/3 1 1
2 4 2 3 4 5 1 2 5 2 0 2
5 4 3 -1 -2 -3 6 5 4 01 2
222. A=/4 3 2|,B=|3 2 1| 227. A=|1 2 3|,B=|1 2 3|
3 21 0O 1 5 -5 3 2 2 3 4
-1 3 2 6 -1 6 2 1 2 -5 4 -5
223. A= 3 2 3|,B=0 6 O} 228. A=/3 0 3|,B={0 6 0|
2 3 -1 6 -1 6 6 4 5 1 2 1
11 2 -1 3 -1 1 2 1 1 0 3
224, A=/2 1 1|,B=|{3 0 3| 229. A=/ 3 3 3|, B=|3 2 3|
2 21 -1 3 -1 -6 2 -6 0 16
6 5 4 -5 4 -5 1 2 1 111
225. A=|1 2 3|,B={0 6 0] 230. A=|-6 0 -6|,B=|3 2 3.
-5 3 2 1 2 1 2 2 2 111
3aBnannsa 3
3anaHo KOOpAWHATH BeplIuH TpukyTHUKa ABC. 3HaliTu:
1) PiBasiHHS cTOpoHU AB;
2) PiBusinas menianu BK;
3) PiBusHHs BucoTH BP;
4) PiBHSIHHS TIEPIICHIUKYJISAPa, MPOBEICHOTO 3 BepuinHu A 10 meaianu BK;
5) PiBHsIHHS MPSMOT, 1110 IPOXOAUTH Yepe3 BeplIrHy A mapaieabHo croponi BC.
3.1. A(-4; 2), B(1, 5), C(-1; 5). 3.16. A(2; 0), B(8; -3) C(-2; -3).
3.2. A(4; 1), B(2; 3), C(1, -2). 3.17. A(2; 4), B(-2; 8), C(-8; 3).
3.3. A(-6, 1), B(3; 7), C(-2; 5). 3.18. A(6; 2), B(9; 5), C(10; 2).
3.4. A(-1; 6), B(3; 3), C(8; 0). 3.19. A(-2; 2), B(1; 5), C(2;2).
3.5. A(1; -1), B(2; 5), C(4; -1). 3.20. A(-6; 2), B(-3; 5), C(-2; 2).
3.6. A(4; -3), B(-1; 5), C(5; -1). 3.21. A(-3; 6), B4, -1), C(-3; -5).
3.7. A(3; 0), B(1; 6), C(7, -2). 3.22. A(-2; 6), B(5; -1), C(-2; -5).
3.8. A(0; 2), B(-1; 6), C.(-4; -2) 3.23. A(4; -4), B(S; 2), C(3; 8).
3.9. A2; 1), B3, -1), C(9; -1). 3.24. A(3;7), B(5; 3), C(-4; 0).
3.10. A(-1; 2), B(1, 8), C(4, 4). 3.25. A(-2; 5), B(-4, 1), C(5; -2).
3.11. A2; -3), B(-1; -1), C(-5; 1). 3.26. A(-3; 9), B(4; 2), C(-3; -2).
3.12. A4; 1), B(-8; 7), C(4; -5). 3.27. A(5; 8), B(7, 4), C(-2; 1).
3.13. A(2; 3), B(-2; 5), C(-1; 7). 3.28. A(-3; 10), B(4, 3), C(-3; -1).
3.14. A4, -3), B(-1, 5) C(1; -3). 3.29. A(l; -6), B(3; 4), C(-3; 3).
3.15. A(-2;5), B4;7), C(2, -3). 3.30. A(-3; -3), B(5, -7), C(7; 7).
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4.1.
4.2.
4.3.
4.4.
4.5.
4.6.
4.7.
4.38.
4.9.

4.10.
4.11.
4.12.
4.13.
4.14.
4.15.
4.16.
4.17.
4.18.
4.19.
4.20.
4.21.
4.22.
4.23.
4.24.
4.25.
4.26.
4.27.
4.28.
4.29.
4.30.

3aBganns 4
JlaHO KOOpAMHATH BEpIIHH TipaMigu A1A,A3A,. 3HAUTH:
7) xocuHyc KyTa A,A4143;
8) piBusHHs rpaHi 414,
9) oty ocHOBU A A1A4,43;
10) piBHsHHS TUTOMTHMHU A1A»A3;
11) 06’ em mipamiau;

12) piBHSHHS 1 JOBKHUHY BUCOTH, TPOBECHOI 3 BEpIIUHU A4 Ha Tpanb A14,45.

A1(2; 0; 0), Ax(-2; 0; 1), As(1; 4; 2), As(3; 0; 6).
A1(-2; 0; 2), 45(0; 0; 4), A3(3; 2; 5), As(1; 3; 2).

Ay(3; 0; 6), Ax(L; -3 2), As(3; 2; 5), A4(2; 2; 5).

Ay(1; 2; 3), Ax(2; 0; 0), As(3; 2, 5), A4(4; 0; 0).

A1(-2; 0; -1), Ax(0; 0; 4), As(1; 3; 2), As(3; 2; 7).
A1(1; -2; 1), Ax(0; 0; 4), As(1; 4; 2), As(2; 0; 0).
Ay(-2; 15 0), Ax(3; 2; 7), As(2; 2; 5), Aa(6; 1; 5).
Ay(-1; 3; 0), Ax(2; 0; 0), As(4; -1 2), As(3; 2; 7).
Ay(6; 1;5), Ax(5; 1, 0), As(-4; 1; -2), Au(-6; 0; 5).
Ay(L; -1, 6), Ax(-5; -1, 0), As(4; 0; 0), A«(2; 2; 5).
A41(-2; 0; 2), 42(0; 05 4), A3(3; 2; 3), 44(1; 3; 2).
A1(-1-25-3), 45(2; 0; 0), A3(-3; -2; -5), Aa(4; 05 0).
A1(-3; 0; -6), Aa(-1; 3; -2), A3(-3; -2; -5), Aa(-2; -2; -5).
A1(2; 0; 1), 4205 0; -4), As(-1; -3; -2), Aa(3; -2; -7).
A1(-1; 25 -1), 45(0; 0; -4), As(-1; -4; -2), A«(-2; 0; 0).
A1(2; -1, 0), Ax(-3; -2; -7), A3(-2; -2; -5), A(-6; -1; -5).
Ay(L; -3; 0), Ax(-2; 0; 0), As(-4; 1; -2), Au(-3; -2; -7).
A1(-6; -1; -3), Ao(-5; -1; 0), A3(4; -1; 2), Aa(-3; -2; -7).
Ay(-1; 1; -6), Ax(5; 1; 0), As(-4; 0; 0), As(-2; -2; -5).
A1(2; -1, 1), A5(5; 5, 4), Ax(3; 2; -1), A4(4; 1; 3).
Ay(2; 3; 1), Ax(4; 1; -2), As(6; 3; 7), Au(-5; -4; 8).
A41(2; 15 -1), 42(3; 05 1), 43(2; -1; 3), 44(0; 8; 0).
A1(-2; 1; -1), A5(-5; -5; -4), As(-3; -2; 1), Aa(-4; -1; 3).
A1(-2; -1, 1), 45(-3; 0; -1), A3(-2; 15 -3), 44(0; 7; 0).
41(1; 3; 6), 42(2; 25 1), A3(-1; 0; 1), 44(-4; 6; -3).
A1(4; 2; 5), Ax(0; 7; 2), As(0; 2; 7), A«(1; 5; 0).

Ay(4; 4; 10), Ax(4; 10; 2), As(2; 8; 4), A4(9; 6; 9).
A1(4; 655), 45(6; 95 4), 43(2; 10; 10), 44(7; 5; 9).
A1(3; 5; 4), 42(8; 75 4), A3(5; 10; 4), A4(4; 7; 8).
Ay(10; 6; 6), Ax(-2; 8; 2), A(6; 8; 9), A4(7; 10; 3).
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