BapianTt 1
1. 3naliTu anredpaiudy GpopMy KOMIIJIEKCHUX YUCEN
1+21)(3-1) . : : 36
a) - —i(4+30); 6) (~/2i —-/6)>°.
—I1
2. 3uaiity miiicui po3s’si3ku piBasHES (3—21)X+(1+41)y =5+6i.

. . 3 A _
3. 3HaiiTu KopeHi piBHsHHs /22° —3i+3=0.
4. Po3kJIaCTH MHOTOYJIEH HA HE3BIAHI MHOKHHUKH HAJl IOJIEM IIUCHUX Ta

xkoMIuiekcHux uucen: f(X) = x* —5x3 —3x2 +13x +10.

5. O0uncnuTy 3Ha4eHHs Mmuorowiena f(X) = x> —2x% +3x—1 Bin

1 4 -2
marpumi A={0 3 3
2 -1 0
3 2 -1 2
-1 0 3 1
6. O0YHCIUTH BU3HAYHUK :
3 -1 4 1
4 -4 -2 3

2 5 -2 3 6
1 3 1 -2 4
-1 -2 3 -5 -2f
0 -1 4 -7 2

/. 3HalTU paHr MaTpulll

8. 3HaiiTu HeBimoMy MaTpuiio X 3 PiBHSIHHS
2 -1 3 1 3 -3
S -2 7 |-X={-3 2 5
-1 1 -3 1 -4 2



9. IlepeBipuTH CyMICHICTh CHUCTEMHM JIIHIWHUX PIBHSIHB 1 Yy BUNAIKY il
CyMICHOCTI po3B'sizaTu: a) wmeroaoMm layca, 0) mo mnpaBuiny Kpamepa,
B) MAaTPUUYHUM METOJOM

33Xy —9Xy + X3 = =3;
—2X + Xy —4X3 =13;
2X1 + 3%y — X3 =11.

10. 3HaiiTu 3arajJbHUM PO3B'A30K 1 GyHAAMEHTAIBHY CUCTEMY PO3B'SI3KIB
CUCTEMU PIBHSAHb

2X1 —Xo + X3 — X4 =0;
AX1 +2Xy —5X3+ X4 =0;
—2Xy —3X, +6X3 —2X, =0.

11. Josectn, mo Bektopu & = (1 2;-1), a,=(2;0;,-3),
d3 = (-1, 3;2) yrBOpIoIOTH 6a3uc BEKTOPHOTO MPOCTOPY R3, i smaittn
xoopauHaTu Bektopa b = (3,12,~2) B 1poMy Gasuci.

12. 3HailTu XapakTEpUCTUUYHUN MHOTOWICH, BJIACHI 3HAYEHHS 1 BJIACHI

BEKTOPH JIIHIHHOTO OTIEpPaTopa, 3aJaHOTO MATPHUIIEIO

-1 2 -5
A= 0 1 O
-1 7 3

13. 3'scyiire, un Oyzae miampocropoM mpocTopy R[X] Bcix mMHOrowncHis

Haz moieMm R muoxuaa U BCiX MHOTOYIIEHIB TAPHOTO CTEIICHS.



Bapiant 2
1. 3naiiTu anredpaiudy GpopMy KOMILJIEKCHOTO YKCIIa

-6 :
2) 2'1 a4 3iya—i): 6) (2-/3—2i).

2. 3uaiity gificui po3s’s3ku piBasHHSA (2+31)X+(1—1)y =1+9i.

3. 3HalTH KOpPEHi PIBHIHHSI z% -3z -10=0.

4. Po3KJIaCTH MHOTOYIECH HA HE3BIIHI MHOKHUKHU HAJ[ TIOJIEM TIUCHUX Ta

koMIutekcHux uncen: f(X) = x*—2x3 +x% +2x-2.

5. O0uncautu 3Hayenns Maorounena f(X) = x> —3x2 +2 Bin MaTpHIIi

1 4 -2

2 0 -1].

1 -1 0
2 -2 1 -3

6. O0YHNCIUTH BU3HAYHHK -Loa bl :
3 -1 2 -2
1 3 0 5
3 -2 1 -3

5 1-1 1 0 1

/. 3HalTH paHT MaTPHUIT > 11 -2 3

1 -1 0 -1 -2

8. 3HaiiTu HeBimoMy MaTpuiio X 3 PiBHSIHHS

1 3 0 5 -4
-1 -2 1 |- X=|2 7
3 8 -2 -3 1



9. IlepeBipuTH CyMICHICTh CHUCTEMH JIIHIMHMX PIBHSHb 1 y BHUMAIKY il
CyMICHOCTI po3B'sizaTu: a) MetrojgoM [ayca, 06) mo mpaBwiy Kpamepa, B)
MaTPUIHUM METOI0OM

2X1 —4X2 + X3 - —3,
5X; —2X, +3X3 =10;
3Xy + Xy —4X3 =—T1.

10. 3HaiiTu 3aragbHUM PO3B'I30K 1 PyHIAMEHTAILHY CUCTEMY PO3B'SI3KIB
CUCTEMU PIBHSAHb

X1 +3Xy —4X3 + X4 =0;
—3Xy +2Xy +3X3 —4X, =0;
2X1 —5Xo + X3 +3%X4 =0.

11. JHosectn, mpo Bektopu & =(1,3;1), &, =(-12;-3),
d3 = (2;0;, —4) yrBOpIOIOTH 0a3MC BEKTOPHOTO MPOCTOPY R3, i smaiitu
KOOPIUHATH BEKTOPA b=(6;1-4)s IIbOMY Oa3HCi.

12. 3HailTu XapakTEPUCTUYHUM MHOTOWIICH, BJIACHI 3HAYCHHS 1 BJIACHI

BEKTOPH JIIHIHHOTO OTIEpPaTopa, 3aJaHOTO MATPHUIIEIO

2 0 3
A=|-2 -2 3|
-1 -2 4

13. 3'acyiire, unm Oyme migmpocropom mnpoctopy R" Bcix BekTopis
po3mipHocTi N mHOkKMHA U THX BEKTOpIB, 10 € PO3B'A3KAMHU OTHOPIIHOT
CUCTEMU JIHIHHUX PIBHSHb.



BapianT 3
1. 3naiTn anre6pa’1'qHy (hopMy KOMILIEKCHOTO YHCIIa

1+8|
4_

+(4-i0)%; 6) (2-2i)*.
2. 3HalTH J1HACHI pO3B’A3KH PIBHSIHHS
B-)x+(2+2D)y=(1+2i)x—Vi.

3. 3HaiiTn KopeHi piBHsHHS 8-/3 —8i — 23 =0.
4, Po3kiacTd MHOIOWIEH Ha HE3BIAHI MHOKHHUKHA HAJ MHOJSIMHU HIMCHUX

Ta KoMIUIeKcHux uncen: f(X) = x*—x3-3x2-7x-6.

5. O0uncnuTy 3Ha4enHs Mmuorowiena f(X) = x> +2x% +3x —1 Bin

0 2 -2
marpui A=|1 5 3
2 -1 0
-2 1 0 -1
6. O0YMCINTH BU3HAYHHK L 3 -21
1 6 0
0 2 5
5 -1 3 2 1
. 1T 2 1 -1 7
/. 3HalTH paHT MAaTPHUII 4 -3 4 3 _g/|
3 -5 1 4 -13

8. 3HalTH HEBIIOMY MATPUII0 X 3 PIBHAHHS

5 Sl



9. IlepeBipuTH CyMICHICTh CHUCTEMHM JIIHIWHUX PIBHSIHB 1 Yy BUNAIKY il
CYMICHOCTI po3B'sizaTu: a) meronoMm [ayca, 0) mo mnpasuiny Kpamepa, B)
MaTPUIHUM METOI0OM

2X1 —3Xy + X3 = -1;
X1 — X =2;
— 3%y +4X, —2X3 = 9.
10. 3HaiiTu 3arajJbHUM PO3B'A30K 1 GyHAAMEHTAIBHY CUCTEMY PO3B'SI3KIB
CUCTEMHU PIBHSHb
(3% + Xy —2X3 +5%4 =0;
— Xy +8Xy + X3 +3%X,4 =0;
2%y +9Xy — X3 +8X4 =0;

(—3Xy + Xp +2X3 —5X4 =0,
11.  Josectn, mo Bektopu & =(2;-1,3), &, =(-11-2),

d3 = (-1 3;—5) yrBOpIOIOTHE 06a3UC BEKTOPHOTO MPOCTOPY R3, i smaiitn

xoopauHatn Bektopa b = (0; 4; —3) B upoMy Gasuci.

12. 3HailTu XapakTEpUCTUUYHUN MHOTOWICH, BJIACHI 3HAYEHHS 1 BJIACHI
BEKTOPH JIIHIKHOTO OTIEpaTopa, 3aJJaHOTO MATPHUIIEIO

2 0 4
A=|7 -5 -1|
3 0 1

13. 3'scyiite, un Oyae migmpoctopom mpoctopy M, (R) Beix milicHHX

Matpuib nopsiaky N mMuHoxuaa U BCix BEpXHIX TPUKYTHHX MATPHIIb.



Bapiaunt 4

1. 3naiiTu anredpaiudy GpopMy KOMILJIEKCHOTO YKCIIa

a) (—1+i)(5+3i) + i(;‘;i); 6) (-/2i—-/6)%.

2. 3HalTH J1HACHI pO3B’A3KH PIBHSIHHS

(1+3i)X+(L—2i)%y = (~1—4i)-i.

o .. 4 .
3. 3HaiiTn KopeHi piBHsHHES 2 —/71 = 0.
4, Po3kiacTH MHOTOWIECH Ha HE3BIAHI MHOXHHUKHA HAJ HOJSIMUA HIHCHUX

Ta KoMIUiekcHux uucen: f(X) = x* +6x3 +14x% +16x +8.

5. O0uncnuty 3Ha4ends muorownena f(X) = x> —3x% -5 in MaTpUI

3 5 0
A=-1 2 3
2 0 -2
3 -2 -1 2
6. O0YMCINTH BU3HAYHHK : 3 0 _1.
1 7 2 0
-4 0 3 -2
1 -5 2 3 -2
-3 6 1 2 3

/. 3HaliTU paHr MaTpulll

2 1 -3 -5 -1/
1 4 -5 -8 1

8. 3HaiiTu HeBimoMy MaTpuiio X 3 PiBHSIHHSA
3 -1 7 1 3 -1
-3 1 -6-X=2 1 1|
1 0 3 -1 0 2



9. IlepeBipuTH CyMICHICTh CHUCTEMHM JIIHIWHUX PIBHSIHB 1 Yy BUNAIKY il
CyMICHOCTI po3B'sizaTu: a) MetrojgoM [ayca, 06) mo mpaBwiy Kpamepa, B)
MaTPUIHUM METOI0OM

X1 — X5 +3X3 =5;
2X1 + Xo —4X3 = 6;
— 95X +2X5 +8X3 = -8.

10. 3HaiiTu 3araqbHHUIN PO3B'S30K 1 GyHAAMEHTAIBHY CUCTEMY PO3B'SI3KIB
CUCTEMU PIBHSAHb

2X1 —3Xy +4X3 + X4 =0;
X1 + X —11X3 + 3%, = 0;
33Xy —2Xy — X3 +4X,4 =0.

11. dosectu, mo Bekropu & = (2,1,3), & = (1, -4, 2), a3 =(3;-2;5)

3 . .
YTBOPIOIOTH 0a3MC BEKTOPHOTO MpocTopy R”, 1 3HAWTH KOOPIUHATH BEKTOPA

b = (-4; 4, - 7) B upomy Gasuci.

12. 3naliTi XapaKTepUCTUYHUNA MHOTOWICH, BJIACHI 3HAYEHHS 1 BJacHI

BEKTOpH JIHIKHOTO ONepaTopa, 3aJaHOT0 MaTPULEIO

0 -6 15
A=[-1 1 -3|
~1 -2 4

13. 3'acyiire, un Oyme mignpocropom mnpoctopy R" Bcix Bekropis
po3mipHocti N MHOkKMHA U THUX BEKTOpiB, CyMa KOOPAMHAT SKHX JOPIBHIOE
HYJIIO.



BapianT S

1. 3naliTu anredpaiudy GpopMy KOMIIJIEKCHUX YUCEN

2 273 3420 6) (—1+-/3)%.
1+ 3

2. 3Haiity miiicHi po3s’si3ku piBHsHHS (2 —1)X+(-5+21)y =1-1.

o .. 4 .
3. 3HaiiTn KOpeHi piBHsHHESL Z~ +/3i-2=Z.
4. Po3kiacTi MHOTOYJIEH HAa HE3BIAHI MHOKHUKHU HAJ IOJIIMU JTIMCHHUX Ta

koMIutekcaux uncenr: f(X) = x*+x3-2x2 +9x-0.

5. O0uncnuTy 3Ha4enHs Mmaorowiena f(X) = x> +3%% + X — 4 Bin

1 -2 0
marpumi A=|4 0 2|
2 -1 3
5 -2 0 /
1 -3 2 0
6. O0UHCIUTH BU3HAYHUK )
2 5 -1 4
-2 0 1 -6

-2 1 8 -1 0
4 -2 3 2 -5
1 6 0 3 2|
5 4 -16 5 2

/. 3HalTU paHr MaTpulll

8. 3HaliTH HEeBiIOMY MAaTPUII0 X 3 PIBHAHHS
2 3 -5 6 3 -2
X141 2 =-3|={0 7 3
-3 -4 8 -5 1 2



9. IlepeBipuTH CyMICHICTh CHUCTEMHM JIIHIWHUX PIBHSIHB 1 Yy BUNAIKY il
CYMICHOCTI poO3B'sizaTu: a) MetojgoM [ayca, 0) mo mpaBwiy Kpamepa, B)
MaTPUIHUM METOI0OM

33Xy +2X, — X3 =9;
2X1 + 95Xy + X3 = 8;
—3X1 +6Xy +7X3 =—7.

10. 3HaiiTu 3arajJbHUM PO3B'A30K 1 GyHAAMEHTAIBHY CUCTEMY PO3B'SI3KIB

CUCTEMHU PIBHSHb
X1 —3Xy + X3 +4x,4 =0;
—3Xy +2Xy +4X3 + 2%, = 0;
2X1 + X5 —5X3 —6X4 =0.

11. loectu, wo Bektopu & = (L, —4; -1), & =(2;1 3), a3 =(3; 6;5)

3 . .
YTBOPIOIOTH 0a3MC BEKTOPHOTO MpocTopy R”, 1 3HAWTH KOOPIUHATH BEKTOPA

b = (-4; 7;1) B ubomy 6a3uci.

12. 3HaliTi XapaKTEepUCTUYHUM MHOTOYJICH, BJIACHI 3HAYEHHS 1 BIACHI
BEKTOpH JIHIHHOTO ONEpaTOpa, 3aJaHOTO MATPULIEIO

3 0 2
A=11 -2 1
-5 0 -4

13. 3'sicyiite, un Oyae migmpoctopom mpoctopy M, (R) Beix milicHuX

MaTpHIb HOpsAAKy N muokuHa U BCIX MaTpuilb, €IEMEHTH SKHX € IUIMMH
YHCJIaMU.



BapianT 6
1. 3naliTu anredpaiuHy GpopMy KOMIIJIEKCHUX YUCEN
4-5i°
1+i

2) —3i(5+2i); 6) (—/3-3i)%.

2. 3HalTH J1HACHI pO3B’A3KH PIBHSIHHS

G+D)x+(@-20)y=ix—(2+1)y+4+i.

3. BHaiTH KOpEeHi PiBHSIHHS 23 +5+5i =0.

4. Po3k1acTH MHOTOWIEH Ha HE3BIIHI MHOKHUKHW HAJl MOJIEM IIMCHUX Ta

KoMIutekcHux uucen: f(X) = 2x* —9x3 +9x% + x 3.

5. O0uncnuTy 3Ha4enHs Mmuorowiena f(x) = x> —4x? -2 sin MaTpHI

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

2 -1 3
2 3 1 -2
-1 4 0 -1

6. O0YHCIUTH BU3HAYHUK )
3 -6 2 5
-2 0 3 8

-3 5 -4 0 2
1 -11 8 2 -10/
2 -8 6 1 -6

/. 3HalTU paHr MaTpulll

8. 3HaiiTu HeBimoMy MaTpuIiio X 3 PiBHSIHHS

B A e



9. IlepeBipuTH CyMICHICTh CHUCTEMHM JIIHIWHUX PIBHSIHB 1 Yy BUNAIKY il
CyMICHOCTI po3B'sizaTu: a) MetrojgoM [ayca, 06) mo mpaBwiy Kpamepa, B)
MaTPUIHUM METOI0OM

4%y — 95Xy +2X5 =1;
— X1 + Xy = =2;
—9X1 +6X, —3%X3 = -1.

10. 3HaiiTu 3arajJbHUM PO3B'A30K 1 GyHAAMEHTAIBHY CUCTEMY PO3B'SI3KIB
CUCTEMU PIBHSAHb

4X; —4Xy +2X3 + X4 =0;
—2Xq + 95Xy —8X3 —6X%,4 =0;
2X1 + X5 —6X3 —5X4 =0.

11.  Hosectu, wmo Bekropu & =(-3;3;1), &, =(-8;9;3),
d3 = (L, -1 0) yrBoproroTh 6a3uc BEKTOPHOTO MPOCTOPY R3, i smaittu
KOOPIUHATH BEKTOPA b=(L-L2)s IbOMY Oa3HCi.

12. 3HailTu XapakTEpUCTUUYHUN MHOTOWICH, BJIACHI 3HAYEHHS 1 BJIACHI

BEKTOPH JIIHIHHOTO OTIEpPaTopa, 3aJaHOTO MATPHUIIEIO

2 -1 2
A= 0 -3 0|
10 4 1

13. 3'scyiire, un Oyzxe miampocropom mpoctopy R[X] Bcix mMHOrowicHis

Hax nomeM R wmuoxuna U Bcix muorowrenis f(X), sxi 3a10BOJBHSIOTH

pisaicts f(1)+ f(2)+ f(3) =0.



Bapiant 7

1. 3naliTu anredpaiudy GpopMy KOMIIJIEKCHUX YUCEN

a) (1‘5i)'(_2+i) —i’(4-3i); 6) (/2—--/6i)%.

—1+1

2. 3uaiity miiicHi po3s’si3ku piBHsHHS (2+1)X+(4—1)y =y +5i.

3. 3HaiiTH KOpEHi PIBHAHHS 2z% -5i=0.

4. Po3kiacTi MHOTOYIECH HA HE3BIIHI MHOKHUKHU HAJ MOJIEM JIIUCHUX Ta

KoMIutekcHuX uncenr: f(X) = x4 —3x3 +3x% + x—6.

5. O0uncnuTy 3Ha4eHHs Mmaorowaena f(X) = x> —5x? +2x — 3 Bix

1 3 -2
marpumi A=| 0 3 1
-2 0 5
-4 2 1 8
6. OGuucIUTH BUZHAYHUK : L =30
6 -5 3 1
0O -1 2 -4
1 -3 4 2 1
/. 3HalTU paHr MaTpulll 3 0 -8 1 -4 :
-4 2 1 0 3
2 -7 7 2

8. 3HaiiTu HeBimoMy MaTpuiio X 3 PiBHSIHHS
-3 -3 1 1 0 5 -1
1 -2 2|-X=11 2 -1 0]
-1 -3 2 -2 0 2 O



9. IlepeBipuTH CyMICHICTh CHUCTEMH JIIHIWHUX DPIBHSHB 1 Yy BUNAIKY il
CyMICHOCTI po3B'sizaTu: a) MetrojgoM [ayca, 06) mo mpaBwiy Kpamepa, B)
MaTPUIHUM METOI0OM

Xl — 2X2 —4X3 = 9,
—2Xy +6X, +3X3 = —6;
4X; —8Xy + X3 = 2.

10. 3HaiiTu 3arajJbHUM PO3B'A30K 1 GyHAAMEHTAIBHY CUCTEMY PO3B'SI3KIB

CUCTEMU PIBHSAHb
X1 — Xo +6X3 +3X4 =0;
2Xq —4X5 +10xX3 +8x4 =0;
X1 + X9 +8X3 + X4 =0.

11.  Josectu, mo Bektopu & = (1,5 -1), & =(0;-2;1),
d3 = (-1 -1 0) yreoproooTh 6a3uCc BEKTOPHOTO TMPOCTOPY R3, i snaittn
KOOPIUHATH BEKTOPA b=(4,0;3) s [LOMY Oa3HCi.

12. 3HailTu XapakTEPUCTUYHUM MHOTOWICH, BJIACHI 3HAYEHHS 1 BJACHI

BEKTOPH JIIHIHHOTO OTIEpPaTopa, 3aJaHOTO MATPHUIIEIO

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

13. 3'acyiire, unm Oyme migmpocropom mnpoctopy R" Bcix BekTopis
po3mipHocTi N MHOKKMHA U BEKTOpIB, y SIKUX BCl KOOPAWHATH PIBHI MIX
co0010.



BapianT 8
1. 3naliTu anredpaiudy GpopMy KOMIIJIEKCHUX YUCEN
1-6i)-i°
) 06

L _@-i)% 6) (—2+2i)*.
—2+1

2. 3uaiity gificui po3s’s3ku piBusHHS (3—21)X+ (1+41)y =5+6i.

. . 3 .
3. 3HaiiTi Kopeni piBustHEs 22° +3-/3-3i = 0.
4. Po3kiacTi MHOTOYIEH HA HE3BIIHI MHOXHHUKH HAJ MOJISAMH JIIHACHUX

Ta KoMIuiekcHux uucen: f(X) = x*—2x3 - x% —10x +12.

5. O0uncnuTu 3Ha4ends muorownena f(X) = x> —3x% + 3 Bin MaTpUI

2 -2 3
A=1 1 5|
0 -1 0

3 0 1 -4
-1 6 -1 2
2 1 3 -1
1 -5 2 -3

6. O0YHCIUTU BU3ZHAYHHUK

3 2 0 6
-1 -4 2 1
0 -10 6 9|
7 8 -2 11

/. 3HalTU paHr MaTpulll

o N DN

8. 3HaliTH HEeBiIOMY MAaTPUII0 X 3 PIBHAHHS

2 -7 6
1 -3 0
X |-2 6 =5|= :

4 5 1
1 -3 3



9. IlepeBipuTH CyMICHICTh CHUCTEMHM JIIHIWHUX PIBHSIHB 1 Yy BUNAIKY il
CYMICHOCTI po3B'sizaTu: a) meronoMm [ayca, 0) mo mnpasuiny Kpamepa, B)
MaTPUIHUM METOI0OM

3Xq +3Xy, —9X3 = 2;
— X1 —4Xy +6X3 =4;
3X; — Xo +4X3 =5.

10. 3HaiiTu 3arajJbHUM PO3B'A30K 1 GyHAAMEHTAIBHY CUCTEMY PO3B'SI3KIB
CUCTEMU PIBHSAHb

2X1 —5Xy + X3 —1X4 =0;
—2X; + X5 +3X3 + X4 =0;
X1 + X9 — X3 —2X%4 =0,

11. Hosectn, mo Bektopu & =(1,3;2), a,=(-1-10),
ds = (2;-1,—-9) yrBOpIOIOTH 6a3Wc BEKTOPHOTO MPOCTOPY R3, i 3maittu
KOOPIUHATH BEKTOPA b=(L4,-3)s 1[bOMY 0a3HCi.

12. 3HailTu XapakTEpUCTUUYHUN MHOTOWICH, BJIACHI 3HAYEHHS 1 BJIACHI

BEKTOPH JIIHIHHOTO OTIEpPaTopa, 3aJaHOTO MATPHUIIEIO

-2 4 0
A= 5 -1 0|
6 2 1

13. 3'scyiite, un Oyne mimmpocropoMm mpoctopy M, (R) Bcix nificanx

Matpuib nopsaky N Maoxuaa U BCIX CHMETPUYHUX MATPHUILb.



BapianTt 9

1. 3naiiTu anredpaiuny (popMy KOMIIJIEKCHUX YUCEN:

.\ i3
o @ g o 6 @ 3-20)%.
2+ 3

2. 3uaiity giiicHi po3s’sa3ku piBHsaans (5+ i)2 X—y=0Q+1)x+09i.
3. 3HaiiTH KOpEHi PIBHAHHS 23+ 3 +-1=0.

4. Po3kiacTi MHOTOYJIEH HAa HE3BIHI MHOXHUKHU HAJ IOJIIMU JTIMCHUX Ta

komiuiekcHux uucen: f(X) = x* —4x+3.

5. O0uncnuTy 3Ha4enHs Mmuorowiena f(X) = x> +2x2 = 3x +5 Bin

1 2 -2
marpui A=|{0 -3 3
2 -1 0
4 2 -3 0
6. O0UMCINTH BU3HAYHHK 2 1 -2 -1
-4 2 -3
-1 7 0 5
1 -4 -3 2 7
7. 3HaWTH paHT MaTPHIIL —2 1 0 3 4
2 3 -4 2 -1
3 -1 -7 4 6

8. 3HaiiTu HeBimoMy MaTpuiio X 3 PiBHSIHHS

(s 0 8



9. IlepeBipuTH CyMICHICTh CHUCTEMHM JIIHIWHUX PIBHSIHB 1 Yy BUNAIKY il
CyMICHOCTI po3B'sizaTu: a) MetrojgoM [ayca, 06) mo mpaBwiy Kpamepa, B)
MaTpUIHUM METOJA0M

X1 +4Xy —3X3 = =8;
3X| —2Xy —4X3 =5;
2Xq — Xy —5X3 = 4.

10. 3HaiiTu 3araqbHUN PO3B'A30K 1 GyHAAMEHTAIBHY CUCTEMY PO3B'SI3KiB

CUCTEMU PIBHSAHb
X1 —3Xy —2X3+ X4 =0;
— Xy +6Xy +7X3 —5X%X4 =0;
2X1 —3X9 + X3 —2X%4 =0.

11. Josectn, mo Bektopu & =(2;1,-4), a,=(-131),
d3 =(2;0;—1) yrBOprOIOTH 6a3WC BEKTOPHOTO MPOCTOPY R3, i 3maittu
KOOPJMHATH BEKTOpa b = (=2; 7; —1) B ubomy Gasmuci.

12. 3HailTu XapakTEpUCTUUYHUN MHOTOWICH, BJIACHI 3HAYEHHS 1 BJIACHI
BEKTOPH JIIHIHHOTO OTIEpPaTopa, 3aJaHOTO MATPHUIIEIO

4 2 1
A=|-3 -2 -2\
o 2 3

13. 3'acyiire, unm Oyme migmpocropom mnpoctopy R" Bcix BekTopis
po3mipHocTi N MHOXMHA U BCiX BEKTOPIB, y AKUX KOOPAMHATH 3 HEMTAPHUMU
HOMEpPAMU PiBHI HYJIIO.



BapianT 10
1. 3naiiTu anredpaiuny (popMy KOMIIJIEKCHUX YUCEN:
-\ :5
(3-1)-1 - 32
a) ——————3+2I; o) (1-1).
T ) (1-i)
2. 3HalTH J1HACHI pO3B’A3KH PIBHSIHHS

(L+4D)x+(B-2Dy=CB+D)x—-(2+31)y+3+T7i.

. . 3 .
3. 3HaiiTn KOpeHi piBHsHHS Z° 4+ /2 —~/6i = 0.
4. Po3kiacTi MHOTOYJIEH HA HE3BIAHI MHOXHUKHU HAJ IOJIIMU JTIMCHUX Ta

koMIutekcHux uncenr: f(X) = x4 —6x3 +13x% —16x +12.

5. O0uncnuTy 3Ha4enHs Mmaorowiena f(Xx) = x> +2x% — 4 sin MAaTpHI

1 3 -1
A=|0 2 3
2 -1 5

1 0O -2 3

-2 1 2 1

6. O0YHCIUTH BU3HAYHUK
-5 0 -1
6 3 -4

4 -1 1 -2 3
1 3 -1 4 2
3 -4 2 -6 -1
6 5 -1 6 7

7. 3HaWTH paHT MaTPHIIL

8. 3HalTH HEeBIIOMY MATPUII0 X 3 PIBHAHHS

-1 1 1 -1 2 3
1 -1 0 |- X={2 1 7|
5 -6 -3 4 2 0



9. IlepeBipuTH CyMICHICTh CHUCTEMHM JIIHIWHUX PIBHSIHB 1 Yy BUNAIKY il
CyMICHOCTI po3B'sizaTu: a) MetrojgoM [ayca, 06) mo mpaBwiy Kpamepa, B)
MaTPUIHUM METOI0OM

33Xy + X9 — TX3 =—4;
Xy +4X5 =1;
X1 —2Xy —8X3 =0.

10. 3HaiiTu 3arajJbHUM PO3B'A30K 1 GyHAAMEHTAIBHY CUCTEMY PO3B'SI3KIB
CUCTEMU PIBHSAHb

Xg —2Xo + X3 +2X4 =0;
4X1 — Xy +9X3 + 3%, =0;
2X1 +3Xo + (X3 — X4 = 0.

11. Jloectu, mo Bektopu & = (2; —1;1), 52 = (-1 2;5), 53 = (4; 0;-3)

3 . .
YTBOPIOIOTH 0a3MC BEKTOPHOro mpocTopy R, 1 3HANTH KOOpAMHATU BEKTOpa

b = (L —111) B oMy Ga3uci.

12. 3HailTu XapakTEpUCTUUYHUN MHOTOWICH, BJIACHI 3HAYEHHS 1 BJIACHI
BEKTOpH JIHIHHOTO ONEpaTopa, 3aJaHOTO MATPHULIEIO

-2 -5 3
A=l 0 1 O
2 -6 -1

13. 3'acyiire, uu Oyzae miampocropom mpoctopy R[X] Bcix mMHOrounenis

Hazg moireM R muoxkuaa U THX MHOTOYIIEHIB, 1[0 HE MICTHTh MApHHUX CTEIICHIB

3MIHHOI X.



BapianT 11

1. 3naiiTu anredpaiuny (popMy KOMIIJIEKCHUX YUCEN:

2) (1‘?;)_(?“) +2i(2-): 6) (~2-/3+2i)%.

2. 3HalTH J1HACHI pO3B’A3KH PIBHSIHHS
(1+3i)x+(2-i)%y = (-1—4i)i.
3. 3HAMTH KOPEHi PIBHSAHHS 323 +./5+-/5i =0.

4. PoskiacTd MHOTOWIEH Ha HE3BIAHI MHOKHHUKHU HaJl IMOJEM AIHCHHUX Ta

KoMIuIeKCcHUX uncerr: f (X) = x4 +x3-12x% + 4x +186.

5. O0uncnuTy 3Ha4enHs Mmuorowiena f(X) = x> + X2 —5X + 2 Bin
-1 1 0
marpumi A=| 0 3 3.
2 4 1
3 -1 2 1
6. O0uUUCIUTH BUSHAYHUK 0 > 7 - 1.
-1 -3 2 3
2 1 -1 0
1 -1 4 3 2
/. 3HaliTU paHr MaTpulll —2 3 2 10 :
4 1 -1 2 4
3 3 5 -4 6

8. 3HaiiTu HeBimoMy MaTpuiio X 3 PiBHSIHHS

-1 4 5 2 0
X110 -2 -3|=|-3 1
1 -3 -3 1 -1



9. IlepeBipuTH CyMICHICTh CHUCTEMHM JIIHIWHUX PIBHSIHB 1 Yy BUNAIKY il
CyMICHOCTI po3B'sizaTu: a) MetrojgoM [ayca, 06) mo mpaBwiy Kpamepa, B)
MaTPUIHUM METOI0OM

X1 —3Xy —5X3 = —4;
4%y — Xy +3X3 = 5;
— Xy +2X5 +6X3 =-1.

10. 3HaiiTu 3arajJbHUM PO3B'A30K 1 GyHAAMEHTAIBHY CUCTEMY PO3B'SI3KIB
CUCTEMU PIBHSAHb

2X1 —3Xy —2X3 —4X, =0;
—Xq +2Xy +4X3 3%, =0;
3X; —4X, —=5X%,4 =0.

11. JHosectu, mo Bekropu & =(1,2,-2), &, =(-2;3;1),
d3 = (1, -1, —3) yrBoprooTh 6a3uc BEKTOPHOTO MPOCTOPY R3, i smaiitu
KOOPIUHATH BEKTOPA b =(-5;10;6) B IIbOMY Oa3HCi.

12. 3HailTu XapakTEpUCTUUYHUN MHOTOWICH, BJIACHI 3HAYEHHS 1 BJIACHI

BEKTOPH JIIHIHHOTO OTIEpPaTopa, 3aJaHOTO MATPHUIIEIO

1 0 4
A=|-7 3 5
1 0 -2

13. 3'acyiire, unm Oyme migmpocropom mnpoctopy R" Bcix BekTopis
po3miprocti N MHOXkuHA U THX BEKTOpIB, y SKHX KOOPAMHATH € HEMAPHHMHU

LIIJIUMHU YHUCJIAMHU.



Bapiant 12

1. 3naiiTu anredpaiuny (popMy KOMIIJIEKCHUX YUCEN:

. 6
2) 3'1+2i' _542i: 6) (~5+5i)%.

2. 3uaiity giiicHi po3s’sa3ku piBHsaHHs (2 — i)2 X+(3-2D)y=-2i.

3

. 1 :
3. 3HalTH KOpPEHI PIBHAHHS 323-"+ j=o0.

4, Po3Ki1acTH MHOTOYWIECH HAa HE3BIIHI MHOXHUKH HAJ ITOJIEM AIHCHUX Ta

komiuiekcuux uncen: f(X) = x+3x3 +6x% +2x —12.

5. O0uncautu 3Ha4enns Maorounena f(X) = x> +2x% —7 Bin MaTpHIIi

2 2 -1
A=/1 0 3

1 -1 O
1 2 0o -1

6. OGuncIUTH BUZHAYHUK ! 0 : .
5 -2 0
-1 1 -2 -3
3 1 5 -4 0 2

/. 3HaliTU paHr MaTpulll b1 1109 _1.
4 -1 2 3 5 O
-3 2 -1 7 4 -1

8. 3HaliTH HEeBiIOMY MAaTPUII0 X 3 PIBHAHHS

S L S Y



9. IlepeBipuTH CyMICHICTh CHUCTEMHM JIIHIWHUX PIBHSIHB 1 Yy BUNAIKY il
CyMICHOCTI po3B'sizaTu: a) MetrojgoM [ayca, 06) mo mpaBwiy Kpamepa, B)
MaTpUIHUM METOJA0M

X1 —4Xo +2X3 = —7;
—2Xy +3Xy, = X3 =0;
3Xy — Xy + X3 =-1.

10. 3HaiiTu 3arajJbHUM PO3B'A30K 1 GyHAAMEHTAIBHY CUCTEMY PO3B'SI3KIB
CUCTEMU PIBHSAHb

X1 —4Xy —3X3+2X4 =0;
—2Xq +5X5 +8X3 —3X4 =0;
— X1 + X9 +5X3 — X, =0.

11. JHosectn, mpo Bekropu & = (1, —-3;-1), &, =(-5; 2;4),

d3 = (2;,-1,—3) yrBOpIOIOTH 6a3uUC BEKTOPHOTO MPOCTOPY R3, i 3maittu

koopauHatu BekTopa b = (-5; — 3; 5) B upomy 6asuci.

12. 3HailTu XapakTEpUCTUYHHI MHOTOWICH, BJIACHI 3HAYEHHS 1 BJIACHI
BEKTOpH JIHIKHOTO ONepaTopa, 3aJaHOT0 MaTPULEIO

3 5 4
A=0 -2 0]
2 -3 1

13. 3'scyiite, un Oynme mignpocropom mpoctopy M, (R) Bcix milicHMX

MaTpuIlh MOpsaaky N MuHokuHAa U BCIX MaTpuilh, BUBHAYHHMK SKHX JOPIBHIOE
HYJIIO.



BapianT 13
1. 3naiiTu anredpaiuny (popMy KOMIIJIEKCHUX YUCEN:

3+2i

1-2i

a) (2—i) + 6) (3-/3-3i)%.

2. 3HalTH J1HACHI pO3B’A3KH PIBHSIHHS
(2+1)X+(3=2i)y = (L—i)x+(4+i)y.

o < 3 -
3. 3Haiitu KopeHi piBustaEs 32° + /5 + /151 = 0.
4. Po3kiacT MHOTOYJIEH HA HE3BIHI MHOXHUKHU HAJ IOJIIMU JTIMCHUX Ta

komiuiekcuux uncen: f(X) = x* —x3 +2x% —5x + 3.

5. O0uncnuTy 3Ha4eHHs Mmaorowiena f(X) = x> — 3% +5x + 2 Bin

2 -5 3
marpui A=|1 2 0.
0O -1 2
1 0 -4 3
6. O0YHCIUTH BU3HAYHHK 3 -2 -2 1 :
5 2 3 -6
2 -1 0 -3
3 1 0 -1 2 3
5 -1 2 5 1 1
/. 3HalTH paHT MATPHUII 3 11 1 -2 _3
2 3 4 0 2 4

8. 3HalTH HEBIIOMY MATPUII0 X 3 PIBHAHHS

1 0 1 0 1
1 -2 2|-X=[-3 5|
3 3 2 2 -1



9. IlepeBipuTH CyMICHICTh CHUCTEMHM JIIHIWHUX PIBHSIHB 1 Yy BUNAIKY il
CyMICHOCTI po3B'sizaTu: a) meronoMm [ayca, 0) mo mnpaBwity Kpamepa, B)
MaTPUYHUM METOJIOM

6X; —3Xy + X3 =-8;
—3X; + Xy —2X3 = —=5;
2X1 — X9 +4X5 =12.

10. 3HaiiTu 3arajJbHUM PO3B'A30K 1 GyHAAMEHTAIBHY CUCTEMY PO3B'SI3KIB
CUCTEMU PIBHSAHb

2X1 + Xy +3X3 — X4 =0;
4Xq —3Xy —4X3 —6X,4 =0;
—2Xy +4X, +7X3 +9%4 =0.

11. JHosectu, mo Bektopu & =(-2;10), &, =(13-7;1),
dy = (4;,—2;5) yrBOPIOIOTH 0a3MC BEKTOPHOTO MPOCTOPY R3, i smaiitu
xoopauHath Bektopa b = (=5; — 4;1) B upomy Gazuci.

12. 3HailTu XapakTEpUCTUUYHUN MHOTOWICH, BJIACHI 3HAYEHHS 1 BJIACHI
BEKTOPH JIIHIHHOTO OTIEpPaTopa, 3aJaHOTO MATPHUIIEIO

3 0 -2
A=l 1 -5 3
-10 0 2

13. 3'scyiite, un Oyae migmpoctopom mpoctopy M, (R) Beix milicHHX

Matpuilb nopsiaky N mMHoxuHa U BCIX HHXKHIX TPUKYTHHUX MaTPHIIb.



BapiaunT 14

1. 3naiiTu anredpaiuny (popMy KOMIIJIEKCHUX YUCEN:

2) 2_'_—2+5i5; 6) (-/5—-/151)%.
-1+ 3i

2. 3uaiity giiicui po3s’si3ku piBasHES (5+1)X—(1+1)y =—7-3i.

3. 3HalTH KOpPEHi PiIBHSIHHSI z*+2=0.

4. Po3kiiacTi MHOTOYJIEH HA HE3BIIHI MHOKHUKY HAJ MOJIAMH TIMCHUX Ta

koMIutekcaux uncenr: f(X) = x* —2x? —16x —15.

5. O0uncuTy 3Ha4eHHs Muorowiena f(X) = x> —2x% -3 Bin MaTpHI

5 2 -1

0O 1 3
2 -2 1
1 /7 0 3
6. O0YNCIUTH BU3HAYHHK dom2 -l :
0 3 2 -1
-2 5 1 O
2 3 -1 2 6 O
/. 3HalTU paHr MaTpulll doos 2 -3 ! :
o 11 -4 7 10 -1
2 -8 3 -5 -4 1

8. 3HaiiTu HeBimoMy MaTpuiio X 3 PiBHSIHHS

1 2 3 4 -1 2
X0 1 1|=|-3 0 1|
2 3 6 0 -1 3



9. IlepeBipuTH CYMICHICTh CHUCTEMH JIHIMHUX PIBHSHb 1 Y BUIAJAKY 1l
CyMICHOCTI po3B'sizaTu: a) MetrojgoM [ayca, 06) mo mpaBwiy Kpamepa, B)
MaTpUIHUM METOJA0M

2X1 + 95Xy + X3 = —9;
— Xy +3X5 +6X3 =—2;
4X) —Xo —3X3 = 1.

10. 3HaiiTu 3araJibHUI pO3B'A30K 1 GyHAAMEHTAIBHY CUCTEMY PO3B'SI3KIB

CUCTEMHU PIBHSHb
X1 —4Xo + X3 = 1X4 =0;
— Xy + Xy +2X3 —4X, =0;
2X1 —95Xy — X3 —3%X, =0.

11.  Hosectn, o Bektopu & =(3;1-1), & =(-20;3),
d3 = (1,-1,6) yrBOpIOIOTE 0a3UC BEKTOPHOTO MPOCTOPY R3, i smaittu
KOOPIUHATH BEKTOPA b=(0;4;3) s [EOMY Oa3HCi.

12. 3HailTu XapakTEPUCTUUYHHN MHOTOYJICH, BJAacCHI 3HAYE€HHS 1 BJIACHI

BEKTOPH JIIHIHHOTO OTIEpPaTopa, 3aJaHOTO MATPHUIIEIO

2 8 -3
A=10 -1 O
1 4 -2

13. 3'scyiire, un Oyzae miampocropom mpoctopy R[X] Bcix MHOrowncHis

Haz moiaeMm R muoxuaa U BCiX MHOTOYIEHIB HETAPHOTO CTEIICHS.



BapianTt 15

1. 3naiiTu anredpaiuny (popMy KOMIIJIEKCHUX YUCEN:

.5 .
L Clnl) RIS 6) (2./3-2i)%.
—2+1

2. 3uaiitu gificui po3s’s3ku piBusHHSA (1—21)X—(4+21)y =3+4i.

o .. 3 .
3. 3HaiiTn KOpeHi piBHstHHES ~/32° +-/2 —-/2i = 0.
4. Po3kiiacTi MHOTOYJIEH HA HE3BIIHI MHOKHUKY HAJ[ MIOJIAMH TIACHUX Ta

KoMIutekcHux uncen: f(X) = x*—2x3 —x% —4x+12.

5. O0uncuTy 3Ha4eHHs Maorowiena f(X) = x> +5x% — 2X + 3 Bix

2 5 -1
marpumi A={0 -1 2
1 2 0
-2 4 -1 3
6. O0YMCINTH BU3HAYHHK L =3 0 - 2.
-3 -5 1 -7
0 1 4 2
1 -2 1 3 -4
7. 3HaWTH paHT MaTPHII 0 8 -3 2 .
5 -3 0 1 2
3 1 -2 -5 10

8. 3HalTH HEBIIOMY MATPUII0 X 3 PIBHAHHS

oA



9. IlepeBipuTH CyMICHICTh CHUCTEMHM JIIHIWHUX PIBHSIHB 1 Yy BUNAIKY il
CyMICHOCTI po3B'sizaTu: a) meroaoMm layca, 0) mo mpaBwiy Kpamepa, B)
MaTPUIHUM METOI0OM

X1 +3Xy —5X3 =5;
— X1 +2Xy —3X3 = =3;
3%y —4X, +6X3 =10.

10. 3HaiiTu 3arajJbHUM PO3B'A30K 1 GyHAAMEHTAIBHY CUCTEMY PO3B'SI3KIB

CUCTEMU PIBHSAHb
2X1 = TXy + X3 —4X, =0;
—2Xq + X9 —3X3 +8X4 =0;
X1 —2Xoy + X3 —3X4 =0,

11.  JHosectu, wmo Bekropu & = (4,1, -1), &, =(-10;1),
d3 =(-2;3;1) yrBOpIOIOTH 0a3uc BEKTOPHOTO MPOCTOPY R3, i smaittn
KOOPIUHATH BEKTOPA b=(90;1) s [bOMY Oa3HCi.

12. 3HailTu XapakTEPUCTUUYHHN MHOTOYJICH, BJAacCHI 3HAYE€HHS 1 BJIACHI

BEKTOPH JIIHIHHOTO OTIEpPaTopa, 3aJaHOTO MATPHUIIEIO

4 1 1
A=|7 -2 7|
0 0 5

13. 3'scyiire, un Oyzxe miampocropom mpoctopy R[X] Bcix mMHOrowicHis

Hax nomeM R wmuoxuna U Bcix muorowrenis f(X), sxi 3a10BOJBHSIOTH

pisuicte 2- f(1)+3- f(2) =0.



BapianTt 16

1. 3naiiTu anredpaiuny GpopMy KOMITJIEKCHUX YUCEN:

12
) (1+2|_) B

31

2+

i; 6) (3—-/3i)%.

2. 3HalTH A1HCHI PO3B’A3KU PIBHSIHHS
(4+)x+(@B-21))y=-7+3i.

3. 3HaiTH KOpEeHi PIBHSIHHS 24 -2./322+4=0.

4, Po3Ki1acTH MHOTOWIECH HA HE3BIIHI MHOXKHUKHU HAJl ITOJIEM AIHCHUX Ta

KoMIutekcHux uncen: f(X) = x*+3x3+2x% +4x+8.

5. O0uncautu 3Hayenns Maorounena f (X) = x3 —5x% —1 Bin MaTpHIIi

1 2 3

A=l 0 5 -1|.
-2 0 1
-2 1 0 3
6. O0YMCINTH BU3HAYHHK 0 6 -1 3 :
1 -3 2 7
3 1 0 -5
6 2 8 -1 0 -3
5 /1 -2 2 1 -1 -3
7. 3HalTH paHT MaTPHIIi 38 2 -4 3 &
4 6 4 -3 2 3

8. 3HaiiTu HeBimoMy MaTpuii0 X 3 PiBHSIHHS

1 2 3 -1 2
2 4 5(-X=3 0
1 3 3 1 -3



9. IlepeBipuTH CyMICHICTh CHUCTEMHM JIIHIWHUX PIBHSIHB 1 Yy BUNAIKY il
CyMICHOCTI po3B'sizaTu: a) MetrojgoM [ayca, 06) mo mpaBwiy Kpamepa, B)
MaTPpUIHUM METOI0OM

X1 +6Xy —3X3 = =3;
4%y — Xy +2X3 =-9;
—3Xy +2Xy —5X3 =1.
10. 3HaiiTu 3arajJbHUM PO3B'A30K 1 GyHAAMEHTAIBHY CUCTEMY PO3B'SI3KIB
CUCTEMU PIBHSAHb
2Xq —9Xy + X3 —2X4 =0;
Xy —5X3 +6X4 =0;
X1 —3Xy +3X3 —4X, = 0.
11. Hosecry, mo Bekropu & = (=1 3;1), & = (3,-2;-1), a3 = (1, 0; 4)
YTBOPIOIOTh 0a3lC BEKTOPHOTO MPOCTOPY RS, 1 3HATU KOOPAMHATH BEKTOpa
b = (-3; 3;-7) B upomy Gasuci.

12. 3naliTi XapaKTepUCTUYHUNA MHOTOWICH, BJIACHI 3HAYEHHS 1 BJacHI

BEKTOpH JIHIKHOTO ONepaTopa, 3aJaHOT0 MaTPULEIO

-2 1 1
A= 0 -3 0|
4 -7 1

13. 3'scyiite, un Oyme mimmpocropom mpoctopy M, (R) Bcix mificanx

MaTpuIls TopsaKy N muoxuHa U BCiX qiaroHaJIbHUX MaTPHIIb.



BapianT 17

1. 3naiiTu anredpaiuny (popMy KOMIIJIEKCHUX YUCEN:

.3 .
a) 5—3i + ;2+__'); 6) (—/21+-/7))*®.

2. 3uaiitu gificui po3s’s3ku piBusHHSA (5—21)X+ (1+41)y =7+61.

. . 5 .
3. 3uaiiTi KopeHi piBusHusa 2~ +2+ 21 =0.
4. Po3kiacTi MHOTOYIECH HA HE3BIIHI MHOKHUKHU HAJ MOJIEM JIIUCHUX Ta

KoMIutekcHux uncen: f (X) = x*—2x3—4x? +5x—6.

5. O0uncautu 3Hayenns Muorounena f(X) = X2 —5x2 +2x -7 Bin

1 0 -3
marpumi A=|2 1 0
3 -2 1
3 2 -1 O
-1 5 2 -1
6. O0YHCIUTH BU3HAYHUK :
1 3 0 4
-7 0 1 8

-5 -2 -1 1 0 =2
6 -1 3 -3 1 -4
1 -3 2 -2 1 -6
2 0 3 5 -1 1

/. 3HalTU paHr MaTpulll

8. 3HaiiTu HeBimoMy MaTpuiio X 3 PiBHSIHHS
2 -1 -6 1 3 0
X111 0 -3|=z-2 1 -1\
-3 1 8 5 -1 2



9. IlepeBipuTH CyMICHICTh CHUCTEMH JIIHIWHUX PIBHSHB 1 Yy BUNAIKY il
CyMICHOCTI po3B'sizaTu: a) MetrojgoM [ayca, 06) mo mpaBwiy Kpamepa, B)
MaTpUIHUM METOJA0M

—3X; —2Xy +4X3 = —4;
X1 + Xo —2X3 =1;
S5Xy —3Xy + X3 = 2.

10. 3HaiiTu 3arajJbHUM PO3B'A30K 1 GyHAAMEHTAIBHY CUCTEMY PO3B'SI3KIB
CUCTEMU PIBHSAHb

4X1 —3Xy — X3 +3%X, =0;
—Xq +2X5 +3X3 —2X4 =0;
2X1 + X5 +5X3 — X4 =0.

11.  Josectu, 1mo Bekropu & = (-2;2-1), &, =(4;5;6),
dy = (-1—-3;—2) yrBOpIOIOTH 0a3MC BEKTOPHOTO MPOCTOPY R3, i smaitrn
KOOPIUHATH BEKTOPA b=(-8;7,-5) B 1IbOMY Oa3mci.

12. 3HailTu XapakTEPUCTUUYHHI MHOTOWICH, BJIACHI 3HAYEHHS 1 BJIACHI

BEKTOPH JIIHIHHOTO OTIEpPaTopa, 3aJaHOTO MATPHUIIEIO

4 0 9
A=l 2 3 1
-1 0 -2

13. 3'scyiire, uu Oyzae mignpocropom mnpocropy R[X] Bcix MHOrounenis

Haz mojaeM R muokuaa U TuX MHOTOYIEHIB, IS SIKMX JaHe 9rciio a € R Oyzae

KOPEHEM.



BapianTt 18
1. 3naiiTu anredpaiuny (popMy KOMIIJIEKCHUX YUCEN:

(5-61) .5 AL piy96
PR 17; 0) (—6+6i)™".

a) (2-3i)% +

2. 3uaiity miiicui po3s’si3ku piBHsHHS (7 —1)X+(—2+41)y =11+ X.

(v . . 6 ] —
3. 3uaiiti kopeHi piBusuusa 2X- +31 =0,
4. Po3kiiacTi MHOTOYJIEH HA HE3BIIHI MHOKHUKY HAJ MOJIAMH TIMCHUX Ta

koMIutekcaux uncenr: f(X) = x*—3x3 + x% +4.

5. O0uncnuTy 3Ha4eHHs Mmaorowiena f(X) = x> +4x% —6 sin MaTpHI

0O 4 -2
A=|3 1 3
2 -1 0
6 1 -3 2
0 2 -1 4
6. O0UHCIUTH BU3HAYHUK :
-1 5 2 =2
2 -3 0 -2

2 3 -4 1 -1
1 -1 -2 0 2
-2 7 4 1 -9
-3 -2 6 -1 -1

/. 3HalTU paHr MaTpulll

8. 3HaiiTu HeBimoMy MaTpuiio X 3 PiBHSIHHS

0O -1 -1

5 -6 2 1 -3
-X-1 1 0 |= :
-1 1 -1 4 0

2 0 3



9. IlepeBipuTH CyMICHICTh CHUCTEMHM JIIHIWHUX PIBHSIHB 1 Yy BUNAIKY il
CYMICHOCTI po3B'sizaTu: a) meronoMm [ayca, 0) mo mnpaswiry Kpamepa, B)

MaTPUYHUM METOJIOM
— X1 +4X, —3X3 = 6;
2X1 — Xo + X3 =1;
X1 —2Xy +2X3 = —4.
10. 3HaiiTu 3arajJbHUM PO3B'A30K 1 GyHAAMEHTAIBHY CUCTEMY PO3B'SI3KIB
CUCTEMU PIBHSAHb
3Xy —3Xy + X3 —2X4 =0;
X1 +2Xy —2X3+5%X4 = 0;
—4Xy 4+ Xy + X3 —3X4 =0.

11. JHosectu, mo Bekropu & = (5-12), a,=(-1 2,-4),
dy = (=3; 2,-2) yTBOpIOIOTH 0a3UC BEKTOPHOTO IMPOCTOPY R3, i smaiitu

KOOPIUHATH BEKTOPA b=(-214)s [bOMY Oa3HCi.

12. 3HailTu XapakTEpUCTUUYHUN MHOTOWICH, BJIACHI 3HAYEHHS 1 BJIACHI
BEKTOPH JIIHIHHOTO OTIEpPaTopa, 3aJaHOTO MATPHUIIEIO

4 2 2
A=-3 0 -2|
0O -1 1

13. 3'acyiire, unm Oyme migmpocropom mnpoctopy R" Bcix BekTopis

po3mipy N muHOoxkuHA U THX BEKTOPIB, KOOPIUHATH SIKUX € MAPHUMH MITHMH
YU CJIAMU.



BapianT 19
1. 3naiiTu anredpaiuHy GpopMy KOMILJIEKCHUX YUCE:

W31 g (2-2)®

2+1

a)

2. 3uaiity gificui po3s’s3ku piBusHHSA X +(—1+31)y =1-06i.

o .. 3 : -
3. 3Haiitu KopeHi piBHsHESA 22° +-/151 —/5 = 0.
4. Po3kiiacTi MHOTOYJIEH HA HE3BIIHI MHOKHUKY HAJ[ MIOJIAMH TIACHUX Ta

koMIutekcHux uncenr: f(X) = x4+ 7x3 +18x% + 22x +12.

5. O0uncnuTy 3Ha4eHHs Mmaorowiena f(X) = x> +2x% +5X — 6 Bin

1 2 =2
marpumi A=|0 7 3
1 -1 0

5 3 -2 1
3 0 2 -4

6. O0YHCIUTU BU3ZHAYHHUK

-3 1 3 2

/. 3HalTU paHr MaTpulll

-2 1 3 -4 -1 2
-1 4 0 -3 4 0
4 -2 -6 8 2 -4
-3 5 3 -7 3 2

8. 3HalTH HEeBIIOMY MATPUII0 X 3 PIBHAHHS
3 3 -1 1 -1
1 -2 0 [-X=0 5]
-3 -2 1 -3 1



9. IlepeBipuTH CyMICHICTh CHUCTEMHM JIIHIWHUX PIBHSIHB 1 Yy BUNAIKY il
CyMICHOCTI po3B'sizaTu: a) MetrojgoM [ayca, 06) mo mpaBwiy Kpamepa, B)

MaTPUYHUM METOJIOM
X1 +3Xy —8X3 = 3;
—2X1 + Xo +4X5 = —4;
— Xq +5X, + X3 = 6.
10. 3HaiiTu 3araqbHUI pO3B'A30K 1 GyHAAMEHTAIBHY CUCTEMY PO3B'SI3KIB
CUCTEMU PIBHSAHb
5Xy —2Xy +3X3+4X, =0;
2X1 +3Xy —2X3 +2X4 =0;
X1 + X5 —5X3 +6X4 =0.

11. Josectu, mo Bektopu & = (-1 0;4), a, =(2,-3;-1),

d3 = (1,-16) yrBOprOOTH 6a3uc BEKTOPHOTO MPOCTOPY R3 i smaiitu

KOOPIUHATH BEKTOPA b=(3-8-1)s 1[bOMY 0a3HCi.

12. 3HailTu XapakTEpUCTUUYHUN MHOTOWICH, BJIACHI 3HAYEHHS 1 BJIACHI
BEKTOPH JIIHIHHOTO OTIEpPaTopa, 3aJaHOTO MATPHUIIEIO

1 0 4
A= 2 -2 -9]|
-1 0 5

13. 3'acyiire, unm Oyme migmpocropom mnpoctopy R" Bcix BekTopis

po3mipHOCcTi N MHOKKMHA U THX BEKTOpIB, y SIKUX CITIBIAAA€ MepIia i OCTaHHS
KOOpJMHATAa.
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1. 3naiiTu anredpaiuny (popMy KOMIIJIEKCHUX YUCEN:

) <2—i)2+14_+2ii; 6) (—/6-/2i)%.

2. 3uaiity miiicHi po3s’si3ku piBHsHHS (3—21)X+ (1+41)y =5+6i.
3. 3HalTH KOpPEHi PiIBHSIHHSI 2°-3=0.

4. Po3kiacTi MHOTOYIEH HA HE3BIIHI MHOXXHHUKH HAJ MOJISIMH JIIHACHUX

Ta KoMIuiekcHux uucen: f(X) = x* +2x2 - 7x-10.

5. O0uncnuTy 3Ha4enHs Mmuorowiena f(X) = x> —5x?% + 4 Bin MaTpHI

1 3 O
A=|5 1 1|
0O -1 2

2 3 0 1

1 2 -3 -2

6. O0UHCIUTH BU3HAYHUK .

-7 0 -1 4

-3 1 -2 5

/. 3HalTU paHr MaTpulll

4 -5 3 2 1 =2
1 -3 3 1 1 -2
-1 -4 -6 1 -4 -4
-3 2 -4 -1 -6 O

8. 3HalTH HEeBIIOMY MATPUII0 X 3 PIBHAHHS

o 1 1 3 -2 1
X|-1 4 3 |={6 0 -=5|
2 -9 -6 -1 2 1



9. IlepeBipuTH CyMICHICTh CHUCTEMH JIIHIMHMX PIBHSHb 1 y BHUMAIKY il
CyMICHOCTI po3B'sizaTu: a) MetrojgoM [ayca, 06) mo mpaBwiy Kpamepa, B)
MaTpUIHUM METOJA0M

6X; —2X, +3X3 = —2;
—Xq — 59Xy +2X3 =1;
4X; —9X, + (X3 = —6.

10. 3HaiiTu 3arajJbHUM PO3B'A30K 1 GyHAAMEHTAIBHY CUCTEMY PO3B'SI3KIB

CUCTEMU PIBHSAHb
X1 +4Xy + X3 —2X4 =0;
—2Xq +3Xy —=5X3 + X4 =0;
3Xy + X5 +6X3 —3%X4 =0.

11. Hoecry, mio Bekropu & = (3;-2;1), &, = (-8§; 3;-1), a3 = (1, 4; 2)

YTBOPIOIOTH 6a3HC BEKTOPHOTO MpocTopy R°, i 3HAHTH KOOPAMHATH BEKTOpA
b = (-2;-8;1) B upomy Ga3uci.

12. 3naliTi XapaKTEepUCTUYHUA MHOTOYJICH, BJIACHI 3HAYEHHS 1 BJIACHI

BEKTOpH JIHIKHOTO ONepaTopa, 3aJaHOT0 MaTPULEIO

-2 0 0
A= 7 3 2|
4 1 4

13. 3'sicyiite, un Oyae migmpoctopom mpoctopy M, (R) Beix milicHuX
MaTpPHIlb MOPSAKY N MHOXHHA BCIX THX MATpHIlh, B SKHX CyMa €JIEMEHTIB IO

niaroHasi gqopiBHRoe 0.
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1. 3naiiTu anredpaiuny (popMy KOMIIJIEKCHUX YUCEN:

6) (—/15+-/51)%.

6+i  4+5i

P
—1-2i |
2. 3HalTH J1HACHI pO3B’A3KH PIBHSIHHS

6-Dx+(B8+21)y=x-131+13.

a)

. . 3 . _
3. Buaiitu KopeHi piBHsHHA /X~ + /181 —+/6 = 0.
4. Po3kiacTi MHOTOYWIECH HA HE3BIIHI MHOKHUKHU HAJ MOJIEM JTIUCHUX Ta

komiuiekcuux uncen: f(X) = x* —6x% —3x% +20x —12.

5. O0uncnuTy 3Ha4eHHs Maorowiena f(X) = x> +3%x% — X +8 Bin

1 2 -2
marpui A=|2 3 1
2 -5 0
-5 0 1 -3
1 4 -2 -6
6. O0OYUCINTH BU3HAYHUK .
2 1 3 0
4 -1 -3 2

3 2 -1 2 -3
-1 7 5 0 -2

-3 2 -4 0 1|
4 -5 -6 2 -1

7. 3HaWTH paHT MaTPHIIL

8. 3HalTH HEBIIOMY MATPUII0 X 3 PIBHAHHS

-2 1 -2 1 3
0 -2

1 -1 0 |-X: =-4 0|
-1 1

4 -3 3 0 5



9. IlepeBipuTH CyMICHICTh CHUCTEMHM JIIHIWHUX PIBHSIHB 1 Yy BUNAIKY il
CyMICHOCTI po3B'sizaTu: a) MetrojgoM [ayca, 06) mo mpaBwiy Kpamepa, B)
MaTPpUIHUM METOIOM

2%y —4Xy —3X3 = =5;
— X1 +2Xy +5X3 = =8;
— 3%y +3X, — X3 =12,

10. 3HaiiTu 3arajJbHUM PO3B'A30K 1 GyHAAMEHTAIBHY CUCTEMY PO3B'SI3KIB

CUCTEMU PIBHSAHb
—3X; —8X5 +4X3 —6X4 =0;
X1 —5Xy +3X3 — X4 =0;
4Xy +3Xy — X3 +5X%X4 =0.

11.  Josectu, wo Bektopu & = (1,-2;-1), &, =(3-11),
dy = (—1—4;2) yrBOpIOIOTHE (a3uC BEKTOPHOTO MPOCTOPY R3, i smaiitu
xoopauHatu Bektopa b = (11; 3; 9) B upomy Gaswuci.

12. 3HailTu XapakTEPUCTUUYHHN MHOTOYJICH, BJAacCHI 3HAYE€HHS 1 BJIACHI

BEKTOPH JIIHIHHOTO OTIEpPaTopa, 3aJaHOTO MATPHUIIEIO

-5 -3 1
A=l 6 2 -3|
-6 0 5

13. 3'scyiire, un Oyxe miampocropoM mpoctopy R[X] Bcix MHOrowneHis

Hag momeM R muokmaa U THX MHOrOYIEHIB, IO 3aI0BOJIBHSIOTH PIBHICTH

f(4)+ f(5)=0.
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1. 3naiiTu anredpaiuny (popMy KOMIIJIEKCHUX YUCEN:

2i(4+3i)

a) (1+3i)(3-2i) + : 6) (—/2—-/2i)%.

2. 3HalTH J1HACHI pO3B’A3KH PIBHSIHHS
(3+5i)x+(1—2i)y = (3—4i)-i.

3. 3HalTH KOpPEHI PIBHAHHS 3% +6=0.

4, Po3kiacTd MHOIOWIEH Ha HE3BIAHI MHOKHHUKH HAJ MHOJSIMHU HIMCHUX

Ta KoMIuiekcHux umncen: f(X) = x*+x3-3x%—4x—4.

5. O0umcnuTH 3qa4ends maorounena f (X) = x> —2x% — 4 sin MaTpHI

1 0 -5
A=|2 1 3

3 -1 O
2 1 -1 2

6. O0unCIUTH BU3HAYHUK 0 2 3 - 7.
4 2 1 -1
1 -6 5 3
3 2 -1 4 6
2 1 -1 0 -2

7. 3HaWTH paHT MaTPHIIL

-3 5 -6 7 2
4 -2 4 -3 6

8. 3HalTH HEBIIOMY MATPUII0 X 3 PIBHAHHS
-2 1 -4 3 -7
1 -1 3 |- X=|1 2|
2 0 3 0 -1



9. IlepeBipuTH CyMICHICTh CHUCTEMHM JIIHIWHUX PIBHSIHB 1 Yy BUNAIKY il
CyMICHOCTI po3B'sizaTu: a) MetrojgoM [ayca, 06) mo mpaBwiy Kpamepa, B)
MaTpUIHUM METOJA0M

3Xy — Xy +2X3 =1;
—4X, + Xy +3X3 =-9;
X1 —2Xy —6X3 = =3.

10. 3HaiiTu 3arajJbHUM PO3B'A30K 1 GyHAAMEHTAIBHY CUCTEMY PO3B'SI3KIB

CUCTEMU PIBHSAHb

X1 — Xo +2X3 + 3%, =0;
2X1 +4Xy —3X3 + X4 =0;
—3X; —3Xy + X3 —4x, =0.
11. Mosecru, mio Bektopu & = (2,-1;1), & = (-1 1; 3), a3 = (0; 5,-2)

YTBOPIOIOTH 6a3HC BEKTOPHOTO MpocTopy R°, i 3HAHTH KOOPAMHATH BEKTOpA
b = (10;,—1;,—4) B upomy Gazmuci.

12. 3naliTi XapaKTepUCTUYHUNA MHOTOWICH, BJIACHI 3HAYEHHS 1 BJacH1
BEKTOpH JIHIKHOTO ONepaTopa, 3aJaHOT0 MaTPULEIO

3 0 -5
A= 2 -1 -8|
-3 0 1

13. 3'acyiire, un Oyne mimmpocropom mpocropy R" Bcix Bekropis
po3mipy N muHoxuHa U THX BEKTOpIB, Y SKHX IEpIIa i OCTaHHS KOOpIWHATA
JTOPIBHIOIOTH HYJIIO.
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1. 3naiiTu anredpaiuny (popMy KOMIIJIEKCHUX YUCEN:

a) (2=1)+1) —id-i); 6) (—2-/3+2i)%.
—3+1

2. 3uaiity giiicHi po3s’si3ku piBasHHS (5—21)X+ (1+41)y =7+6i.

. . 3 .
3. 3HaiiTi KopeHi piBustHus ~/32° +3./2 —3./6i = 0.
4, Po3kiacTd MHOTOWIEH Ha HE3BIAHI MHOKHMUKH HAJ MHOJSIMHU HIMCHUX

Ta KoMIuiekcHux uucen: f(X) = x*—3x3—2x% + 2x +12.

5. O0uncuTy 3Ha4enHs Mmaorowiena f(X) = x> —3x? +2x -5 Bin

1 2 3
marpui A=|{0 5 1.

3 -1 0
-3 3 1 -4
5 -1 2 6

6. O0UHCINTH BU3HAYHUK

-1 3 0O -3
6 1 -2 0

2 1 -3 5 -1
3 -3 6 -1 0
1 -4 9 -6 1
/7 -1 0 9 -2

/. 3HalTU paHr MaTpulll

co NN B~

8. 3HaliTH HEeBiIOMY MAaTPUII0 X 3 PIBHAHHS

2 -7 4 1 3 O
X|-1 3 =-2|=|-1 2 1
2 -6 3 3 1 -4



9. IlepeBipuTH CyMICHICTh CHUCTEMHM JIIHIWHUX PIBHSIHB 1 Yy BUNAIKY il
CYMICHOCTI po3B'sizaTu: a) MmetojgoMm [ayca, 0) mo mpaBwiy Kpamepa, B)
MaTpUIHUM METOJA0M

AX1 —3Xy +2X3 = 2;
X1 +2X5 +5X3 = —6;
3X; — Xo +2X3 = -3.

10. 3HaiiTu 3arajJbHUM PO3B'A30K 1 GyHAAMEHTAIBHY CUCTEMY PO3B'SI3KIB

CUCTEMHU PIBHSHb

3X; +2Xy —9X3 —2X4 =0;
— 95Xy + X3 —4X, =0;
AX1 + Xy —3X3+ X4 = 0.
11. dosectn, mo Bekropu & = (1, 0; 3), &, = (-2; 2,-1), d3 = (3; 6; 2)

3 . .
YTBOPIOIOTH 0a3MC BEKTOPHOTO MpocTopy R”, 1 3HAWTH KOOPIUHATH BEKTOPA

b = (-2;-6;1) B upomy Gasuci.

12. 3naliTi XapaKTepUCTUYHUNA MHOTOWICH, BJIACHI 3HAYEHHS 1 BJacHI
BEKTOpH JIHIHHOTO OMEPATOpPa, 33JaHOTO MATPHULIEIO

o 1 -1
A=12 0 1
4 -3 4

13. 3'scyiite, yn Oyme mimmpocropom mpoctopy M, (R) Bcix mificaux

MaTpuilh mopsaaky N mHoxuHa U THX MaTpuilh, JiaroHajabHI €IEMEHTH SKHX
JIOPIBHIOIOTH HYIIIO.
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1. 3naiiTu anredpaiuny (popMy KOMIIJIEKCHUX YUCEN:

2+31

2) i3(1+2i)—12, 6) (3—+/3i)%.

2. 3HalTH J1HACHI pO3B’A3KH PIBHSIHHS
(1+3i)x+(2-2i)%y = (-1—4i).

o .. 3 .
3. 3HaiiTi KopeHi piBHsHES 3X° +/2 ++/2i = 0.
4. Po3kiacTi MHOTOYJIEH HAa HE3BIIHI MHOKHUKA HAJI ITIOJIAMHM JIHCHUX Ta

koMIutekcaux uncenr: f(X) = x* +x3 —6x2 —15x - 9.

5. O0uncautu 3Hayenns Maorounena f(X) = x> —5x2 +2 Bin MaTpHIIi

3 1 -2
A=|{0 2 3
2 -1 1
3 1 2 -2
-1 4 3 5
6. O0YHCIUTH BU3HAYHUK
0 -3 1
1 2 -1

2 1 -7 3 2
5 3 -6 1 -3
1 1 8 -5 -7
-8 -4 5 1 8

/. 3HalTU paHr MaTpulll

8. 3HaiiTu HeBimoMy MaTpuiio X 3 PiBHSIHHS

e LS R



9. IlepeBipuTH CyMICHICTh CHUCTEMHM JIIHIWHUX PIBHSIHB 1 Yy BUNAIKY il
CyMICHOCTI po3B'sizaTu: a) MetrojgoM [ayca, 06) mo mpaBwiy Kpamepa, B)
MaTpUIHUM METOJA0M

3% +4X3 = -10;
X1 —5Xy —2X3 = 5;
6X; +2X, +5X3 = —6.

10. 3HaiiTu 3arajJbHUM PO3B'A30K 1 GyHAAMEHTAIBHY CUCTEMY PO3B'SI3KIB

CUCTEMU PIBHSAHb
4X1 +6Xy — X3 —5X4 =0;
2X1 +2X9 +13X3 —8x,4 =0;
X1 +2Xy = TX3+ X4 =0.
11. Hosectn, mo Bektopu & =(2;1-1), &, =(-2-3;2),
d3 = (3,1 4) yrBOpIOIOTHE Ga3uUC BEKTOPHOTO MPOCTOPY R3, i s3maittu
xoopauHaTh Bektopa b = (6;—2; 7) B pomy 6asuci.

12. 3HailTu XapakTEpUCTUUYHUN MHOTOWICH, BJIACHI 3HAYEHHS 1 BJIACHI

BEKTOPH JIIHIHHOTO OTIEpPaTopa, 3aJaHOTO MATPHUIIEIO

1 -5 2
A=10 3 0|
10 -4 2

13. 3'scyiire, uu Oyzae mignpocropom mnpocropy R[X] Bcix MHOrouneHis

Haz moieM R MuokuHa U THX MHOrOYjIeHIB, 110 HE MIiCTATh MApHUX CTEIICHIB

3MIHHOT X.
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1. 3naiiTu anredpaiuny (popMy KOMIIJIEKCHUX YUCEN:

2) 3i3(5+2i)—4l_5'; 6) (/2 —/2i)%.
2. 3HalTH J1HACHI pO3B’A3KH PIBHSIHHS
(4+1)x+(3-21)y=—7+3i.

. . 5 _
3. 3Haiitu KopeHi piBusiHHsS ~/52° —2 = 0.
4. Po3kiacT MHOTOYJIEH HA HE3BIHI MHOXHUKHU HAJ IOJIIMU JTIMCHUX Ta

komiuiekcHux umncen: f(X) = x* —3x3 +4x% —12x +16.

5. O0uncnuTy 3Ha4eHHs Mmuorowaena f(X) = x> —3x% — X +5 Bin

1 -1 2
marpui A=|{0 3 1].
2 -1 5
2 -7 3
1 -4 2 1
6. O0OYUCINTH BU3HAYHUK .
-7 1 0O 5
1 -3 2

1 3 4 -2 1
2 -2 1 -1 0
-3 -1 -5 3 -1|
1 -5 -3 1 -1

7. 3HaWTH paHT MaTPHIIL

8. 3HalTH HEBIIOMY MATPUII0 X 3 PIBHAHHS
-1 3 -4 -2 6
1 -4 5 |- X=0 1
1 -3 3 1 -3



9. IlepeBipuTH CyMICHICTh CHUCTEMH JIIHIHHUX PIBHSHB 1 Yy BUNAIKY il
CyMICHOCTI po3B'sizaTu: a) MetrojgoM [ayca, 06) mo mpaBwiy Kpamepa, B)
MaTpUIHUM METOJA0M

3Xy +2X, —4X3 =-9;
2X1 +3Xy —2X3 =0;
4X; —2Xo + X3 = 4.

10. 3HaiiTu 3arajJbHUM PO3B'A30K 1 GyHAAMEHTAIBHY CUCTEMY PO3B'SI3KIB

CUCTEMU PIBHSAHb
—2Xy —2Xy +4X3— X4 =0;
OXy —2Xy —3X3 +3X4 =0;
33Xy —4Xy + X3+ 2X4 =0.

11. Hosectu, mo Bekropu & = (L-2;3), & =(0; 4;1), a3 =(11,-2)

3 . .
YTBOPIOIOTH 0a3MC BEKTOPHOTO MpocTopy R”, 1 3HAWTH KOOPIUHATH BEKTOPA

b = (4;—7;-5) B ubomy Ga3zmuci.

12. 3naiiTi XapaKTepUCTUYHUA MHOTOYJICH, BJIACHI 3HAYEHHS 1 BIACHI

BEKTOpH JIHIKHOTO ONepaTopa, 3aJaHOT0 MaTPULEIO

-1 0 2
A= 3 -3 7|
4 0 1

13. 3'scyiite, un Oyae miampoctopom mpocropy M, (R) Bcix mificHux
MaTpuIlh mopsaky N mHoxuHa U BCiX MaTpuilh, KOOPIUHATH SIKUX € MAPHUMHU

HaTypaJIbHUMHU YN CITaMH.
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1. 3naiiTu anredpaiuny (popMy KOMIIJIEKCHUX YUCEN:

5+2i
3—i

2. 3HalTH J1HACHI pO3B’A3KH PIBHSIHHS

(3+5i)x + (1—2i)y = (3—4i)i.

a) —i3(2-3i); 6) (2-/2+2./6i)%.

y . 3 . _
3. 3HaiiTu KopeHi piBHstHHES Z° 4 /30 = 0.
4. Po3kiacTi MHOTOUWIECH HA HE3BIIHI MHOKHUKU HAJ MOJIEM JTIUCHUX Ta

komiuiekcuux uncen: f(X) = x4 —5x3 + x% + 21x —18.

5. O0uncnuTy 3Ha4enHs Muorowiena f(X) = x>+ x% — 3 Bin MaTpHUIL
1 2 1
A=12 5 -3].

0 -1 1
2 -1 3 4

6. O0UHnCIUTH BU3HAYHUK L o e >
3 2 -5 1
4 -1 -2 -6
1 4 -2 1 2 3

7. 3HaWTH paHT MaTPHIIL § -1 0 117 -6 :
2 -3 1 3 1 -4
3 1 -1 4 3 -1

8. 3HalTH HEBIIOMY MATPUII0 X 3 PIBHAHHS

-2 -6 1 2 1
X111 3 0|=|-2 3 1
2 7 -1 0

=
|
o1



9. IlepeBipuTH CyMICHICTh CHUCTEMHM JIIHIWHUX PIBHSIHB 1 Yy BUNAIKY il
CyMICHOCTI po3B'sizaTu: a) mertonoMm layca, 0) mo mpaBwiy Kpamepa, B)
MaTPUIHUM METOI0OM

2X1 — Xy —3X3 = —1;
33Xy +9%Xy + X3 =7,
—4X1 +2Xy +7X3 =0.

10. 3HaiiTu 3arajJbHUM PO3B'A30K 1 GyHAAMEHTAIBHY CUCTEMY PO3B'SI3KIB

CUCTEMU PIBHSAHb
3Xy +5Xy —3X3 — X4 =0;
X1 — Xy +3X3 + 4%, =0;
2X1 +6X, —6X3 —5X, =0.

11.  Josect, mo Bektopu & =(4-10), & =(13;2),
dy = (—2,—1,-5) yrBOpIOIOTH 6a3MC BEKTOPHOTO MPOCTOPY R3, i smaitrn
KOOPIUHATH BEKTOPA b=(2,8-7)s [bOMY Oa3HCi.

12. 3HailTu XapakTEpUCTUUYHUN MHOTOWICH, BJIACHI 3HAYEHHS 1 BJIACHI

BEKTOPH JIIHIHHOTO OTIEpPaTopa, 3aJaHOTO MATPHUIIEIO

1 9 -6
A=l1 -8 7
0 -9 7

13. 3'acyiire, un Oyne mimmpocropom mpocropy R™ Bcix Bekropis
posmipy N MuoxuHa U THX BeKTOpiB, y SKHX KOOPAHMHATA 3 MapHUMH

HOMEPAMHU JIOPIBHIOIOTH HYJIIO.
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1. 3naiiTu anredpaiuHy popMy KOMIIJIEKCHUX YUCEN:

2) (1+‘°§)+(i2‘i)—i6(5+6i); 6) (3.3-3i)72.

2. 3HalTH J1HACHI pO3B’A3KH PIBHSIHHS
(3+i)?x+ (1—4i)y =15+16i.

. . 3 .
3. 3HaiiTi KopeHi piBustHEs 5X° +-/7 —+/7i = 0.
4. Po3kiacT MHOTOYJIEH HA HE3BIIHI MHOXKHUKHY HAJI ITOJIAMHI JIHCHUX Ta

koMIutekcHux uncenr: f(X) = x4+ x3—6x% —14x —12.

5. O0uncnuTy 3Ha4eHHs Muorowiena f(X) = x> —3x% +7 Bin MaTpHI

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

5 1 -2 3

-1 4 3 2

6. O0YHCIUTH BU3HAYHUK .

1 6 2 1

2 -3 -1 3

3 -2 1 5 =2
7 6 -4 2 3
-1 -10 6 8 3
4 8 -5 -3 -5

/. 3HaliTU paHr MaTpulll

8. 3HaiiTu HeBimoMy MaTpuilio X 3 PiBHSIHHS

YRR I



9. IlepeBipuTH CyMICHICTh CHUCTEMHM JIIHIWHUX PIBHSIHB 1 Yy BUNAIKY il
CyMICHOCTI po3B'sizaTu: a) MetrojgoM [ayca, 06) mo mpaBwiy Kpamepa, B)
MaTpUIHUM METOJA0M

4X1 — 3X2 + 5X3 - —10,
X1 +2X, +6X3 = —14;
2X1 —4Xy —3X3 =9.

10. 3HaiiTu 3arajJbHUM PO3B'A30K 1 GyHAAMEHTAIBHY CUCTEMY PO3B'SI3KIB
CUCTEMU PIBHSAHb

X1 +3Xy —9X3 +2X,4 =0;
6X; —4X5 + X3 —3X4 =0;
5%y —3Xy +5X3 —2X4 =0,

11. dosecru, mo Bektopu & = (1; 2; 3), a, = (-6; 4;1), a3 = (5-1, 4)

3 . .
YTBOPIOIOTH 0a3MC BEKTOPHOTO MpocTopy R”, 1 3HAWTH KOOPIUHATH BEKTOpA

b = (-1,-3; 2) B upomy 6a3uci.

12. 3naliTi XapaKTepUCTUYHUNA MHOTOWICH, BJIACHI 3HAYEHHS 1 BJacHI

BEKTOpH JIHIKHOTO ONepaTopa, 3aJaHOT0 MaTPULEIO

6 3 -15
A=l0 -3 -4
3 1 -8

13. 3'scyiite, un Oyae miampoctopom mpocropy M, (R) Bcix mificHux
MaTpuilh mopsaky N muokuHa U JgiaroHaqbHUX MaTpHilb, CyMa €JIEMEHTIB

AKUX JOpiBHIOE ynciy 10.



BapianT 28

1. 3naiiTu anredpaiuny (popMy KOMIIJIEKCHUX YUCEN:

o 1-7i8 .48
a) (3—1)° + —; 6) (—/21—-/7i)".
4+ 21

2. 3uaiitu gificui po3s’s3ku piBusHHSA (1—1)X+ (3+4i)y =-3-11i.

3. 3Haiity KopeHi pisHsHuA 72% — /6 +-/2i =0.

4. Po3kiiacTi MHOTOYJIEH HA HE3BIIHI MHOKHUKY HAJ[ MIOJIAMH TIACHUX Ta

koMIutekcHux uncenr: f(X) = x4 —2x3 —14x +15.

5. O0uncnuTy 3Ha4eHHs Mmuorowiaena f(X) = x> +4x% — 3 Bin MaTpHI

0 5 -1

3 1 3
2 -3 0
2 -7 1 2
1 3 -4 1
6. O0YHCIUTH BU3HAYHUK
-5 0 3 -6
2 1 3

-5 4 11 -5
3 6 8 -1
-5 2 2 -3 4

/. 3HalTU paHr MaTpulll

1
4 -2 3 1 5
2
3

8. 3HaliTH HEeBiIOMY MAaTPUII0 X 3 PIBHAHHS
5 -2 0 3 -2
-7 6 1|-X=|6 0
2 -1 0 2 1



9. IlepeBipuTH CyMICHICTh CHUCTEMH JIIHIHHUX PIBHSHB 1 Yy BUNAIKY il
CyMICHOCTI po3B'sizaTu: a) MetrojgoM [ayca, 06) mo mpaBwiy Kpamepa, B)
MaTPUIHUM METOI0OM

2X1 — 3X2 + 4X3 = —5,
A%y + Xy — X3 =—1;
— 3%y —2X5 +6X3 =12.

10. 3HaiiTu 3arajJbHUM PO3B'A30K 1 GyHAAMEHTAIBHY CUCTEMY PO3B'SI3KIB
CUCTEMU PIBHSAHb

X1 +4Xy +2X3 —3X4 =0;
—4Xy —TXy +2X3 — X4 =0;
3Xy +3Xy, —4X3+4X4 =0.

11. osecrw, o Bektopu & = (3,1 —1), & = (-3,-2;5), a3 = (1; 2;1)

3 . .
YTBOPIOIOTH 0a3MC BEKTOPHOTO MpocTopy R”, 1 3HAWTH KOOPIUHATH BEKTOPA

b = (4;,-8,—4) B ubomy Gazuci.

12. 3naiiTi XapaKTepUCTUYHUM MHOTOYJICH, BJIACHI 3HAYEHHS 1 BIACHI
BEKTOpH JIHIKHOTO ONepaTopa, 3aJaHOT0 MaTPULEIO

3 -1 -2
A=12 0 -2|
1 -1 0

13. 3'scyiite, un Oyae miampoctopom mpocropy M, (R) Bcix mificHux

MaTpuIlh opsAAKy N MHOKKMHA U BCIX HIDKHIX TPUKYTHHX MaTPHIlh, CICMCHTH

SAKHX € I_IiJ'II/IMI/I YUCJIaMH.



BapianTt 29
1. 3naiiTu anredpaiuny (popMy KOMIIJIEKCHUX YUCEN:
31
4 +5i

a) —(3+2i)-i"; 6) (—/7+-/21i)%.

2. 3HalTH J1HACHI pO3B’A3KH PIBHSIHHS

(3—i)x—(L+2i)y = (9i —4)i.

. . 3 .
3. 3Haiitu KopeHi piBustHEL 52° +-/3i = 0.
4, Po3kiacTd MHOIOWIEH Ha HE3BIAHI MHOKHHUKH HAJ MHOJSIMHU HIMCHUX

Ta KoMIuiekcHux umncen: f(X) = x*+x3—2x% —4x-8.

5. O0uncnuTy 3Ha4eHHs Maorowiena f(X) = x>+ 2x2 +4x —7 Bin

2 1 0
marpui A={3 -2 1.
1 -1 1
3 5 2 6
6. O0YHCIUTH BU3HAYHHK -r 18 O.
-4 0 1 2
2 3 -3 7
1 2 -5 9 1 -3
5 -2 10 -11 12 0 1
/. 3HalTH paHT MATPHUII 4 5 1 6 2 _7|
3 -8 6 -3 1 -4

8. 3HalTH HEBIIOMY MATPUII0 X 3 PIBHAHHS
1 3 -3 3 -11
X1-3 -7 6 |=|-4 0 :
2 5 -4 1 1 2



9. IlepeBipuTH CyMICHICTh CHUCTEMHM JIIHIWHUX PIBHSIHB 1 Yy BUNAIKY il
CyMICHOCTI po3B'sizaTu: a) mertonoMm layca, 0) mo mpaBwiy Kpamepa, B)
MaTpUIHUM METOJA0M

X1 +3X5 +2X3 =10;
2X1 +5Xy + X3 = 3;
3Xy +2X, +3X3 =1.

10. 3HaiiTu 3arajJbHUM PO3B'A30K 1 GyHAAMEHTAIBHY CUCTEMY PO3B'SI3KIB
CUCTEMU PIBHSAHb

3X; +4Xy —5X3 +2X,4 =0;
X1 — Xy +2X3 +3X,4 =0;
4X; —5Xo + TX3 +1%, =0.

11. Nosectn, mo Bektopu & = (2;1; 3), &, = (-3; 4,—6), d3 = (2,-1,1)

3 . .
YTBOPIOIOTH 0a3MC BEKTOPHOTO MpocTopy R”, 1 3HAWTH KOOPIUHATH BEKTOPA

b = (2; 6;—6) B oMy GazHuci.

12. 3naliTi XapaKTepUCTUYHUNA MHOTOWICH, BJIACHI 3HAYEHHS 1 BJacHI
BEKTOpH JIHIKHOTO ONepaTopa, 3aJaHOT0 MaTPULEIO

0 -2 -2
A=10 2 0
3 3 5

13. 3'acyiire, uu Oyzae mignpocropom mnpocropy R[X] Bcix MHOrounenis

Hag moineM R muokmaa U TuX MHOroOWIeHiB, IO HE MICTSITh HEMapHUX
CTEIEHIB 3MIHHOT X .



BapianT 30

1. 3naiiTu anredpaiuHy GopMy KOMILJIEKCHUX YUCEN:

—_ -3
) 3 2|_

=190
I3 6) (2-/3+2i)™".

—i(3+2i);

2. 3uaiity gificui po3s’s3ku piBusHHSA (1—1)X+(2+1)y =—1+3i.

3. 3HaiiTK KOPEeHi PIBHAHHS 2x° —/5=0.

4. Po3kiacTi MHOTOYIEH HA HE3BIIHI MHOXHHUKH HAJ MOJAMH HIHCHUX

Ta KoMIuiekcHux uucen: f(X) = x*—x3+4x-16.

5. O0uncuTy 3Ha4eHHs Maorowiena f(X) = x> —5X% + 4 Bin MaTpHI

-1 1 0

3 2 3.
2 -11
2 5 -8
6. OGUHCITATH BU3HAYHIK | 314 2
2 3 -6 1
6 0 3 -7
-1 -3 -4 2 -6
/. 3HalTU paHr MaTpulll A3 2 :
1 5 2 -3 1
-3 2 6 -8 4

8. 3HalTH HEeBiIOMY MATPUII0 X 3 PIBHAHHS

-2 3 -2
1 0 1 0 -1
- X -5 3 |= :
3 -1 51 0
-6 3



9. IlepeBipuTH CyMICHICTh CHUCTEMHM JIIHIWHUX PIBHSIHB 1 Yy BUNAIKY il
CyMICHOCTI po3B'sizaTu: a) MetrojgoM [ayca, 06) mo mpaBwiy Kpamepa, B)
MaTPUIHUM METOI0OM

Xl —4)(2 + 2X3 - —9,
3Xy +2Xy — X3 =8;
4X; —5X, —6X3 = 0.

10. 3HaiiTu 3arajibHUI PO3B'A30K 1 GyHAAMEHTAIBHY CUCTEMY PO3B'SI3KIB

CUCTEMU PIBHSAHb
3Xy + 77Xy —2X3 + X4 =0;
Xq +6Xy —7X3 —3X4 =0;
2X1 + X9 +5X3 —2X%4 =0.

11. JHosectn, mpo Bektopu & =(3;1,3), a,=(-12;-5),
d3 = (-3;1-1) yrBoprooTH 6a3uC BEKTOPHOTO MPOCTOPY R3, i snaittn
KOOPIUHATH BEKTOPA b=(-7;8-3) B IIbOMY Oa3HCi.

12. 3HailTu XapakTEpUCTUUYHUN MHOTOWICH, BJIACHI 3HAYEHHS 1 BJIACHI

BEKTOPH JIIHIHHOTO OTIEpPaTopa, 3aJaHOTO MATPHUIIEIO

/7 4 0
A=-6 -3 0|
-9 -8 3

13. 3'scyiite, un Oyae miampoctopom mpoctopy M, (R) Bcix miiicHux
MaTpuih Hopsaky N muoxuHa U BCiX BEpXHIX TPUKYTHHX MAaTPHUIlb, €IEMEHTH

SAKHUX € I_IiJ'II/IMI/I qucCJIaMH.

Astop bonaapenko H.B.



