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§ 9.1. TEOPETUYECKUE BOIPOCHI

1) Bexktopbl. IIHelHbIE Onepaummn Hag BEKTOpaMu.

2) CkansipHoe npovsBeaeHne, ero cBoncTea. [invHa BekTopa. Yron mexay AByMsi BEKTOpamM.

3) OnpenenuTeni, 1x CBOMCTBA.

4) BekTtopHoe nponseeneHue. CorictBa. [eoMeTpuieckuin cCMbicr.

5) CwmeLuaHHoe npoun3seaeHvie, ero ceorcTaa. eomeTpuieckuin cmbicn. Heobxoaymoe 1 AocTaTouHoe ycroBue
KOMIIaHapHOCTY TPEX BEKTOPOB.

6) lMnockocTb. YpaBHEHME NIOCKOCTH.

7) PaccrosiHue oT TOYKM 40 NMOCKOCTY.

8) YpaBHeHUs npsMoN B NpocTpaHcTBe. HaxoxaeHne ToUKM nepeceyeHyst NPsMO U MIOCKOCTW.

§ 9.2. TEOPETUYECKUWE YMNMPAXHEHUA

1) MycTs BekTopbl @ 1 D He konnMHeapHsb! 1 AB = %a, BC = 4(fa— b),CTj =4/, DA=a+ab.

_— —

Haittu @ n [ v pokasats konnuHeapHocTs sektopos BC n DA .

2) Pasnoxutb Bektop S = a+ D — 2C no Tpem HekomnnaHapHbIM BekTopam M=a+b—2c,n=a—b,
p=2b+3c.

3) Haiitvt yron mexay eanHudHbIMM BekTopamu €, 1 €, ecrv Ms3BecTHo, YTo BekTopbl & = €, + 262 "
b =5e, —4e, B3anmHo nepneHaMKyNApHSI.

4) [loka3aTb KOMMnaHapHocTL Bektopos @,b u C , 3Has, yto

[ab]+[bc]+[ca]=0.

5) [okasaTb, YTO ypaBHEHWE NITOCKOCTM, NPOXOAALLEN Yepes TOUK (Xl, Vi 21) Z (X2, Yo, 22)

nepnenaunkynapHo nnockoctn AX+ By +Cz + D =0, moxHo sanucats B Buge

X=X Y-y -1,
X, =% Y,—VY: Z,-17,=0.
A B C

6) JokasaTtb, YTO ypaBHEHME NIIOCKOCTM, MPOXOAsLLElN Yepes nepecekaroLmecs npsvbie

MOXHO 3anuncaTtb B Buge

7) OokasaTb, 4TO ypaBHEHMS NPSAMON, MPOXOASALLEN Yepe3 TOUKY (Xl, Yis Zl) napansienbHO NIOCKOCTAM

Ax+By+Cz+D, =0n Ax+B,y+C,z+ D, =0, moxHo sanucats B Buae
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X_X1: Y-V :Z_Zl
B,C, AC, AB,
B,C, AC, A,B,

8) [okaszaTb, YTO HEOOGXOAMMBIM Y [OCTATOYHLIM YCIOBMEM MPUHALATIEXXHOCTU ABYX NPSIMbIX

X_Xl_y_yl_z_zl X_Xz_y_Y2=Z_Zz
tl m, n, |2 m, n, ,

OJHOW MIIOCKOCTU SIBMSETCS BbINOSHEHNE paBeHCTBa

X=X Yo=Y Z,-7;

9) [lokasaTb, YTO pacCTOsIHUE OT TOYKM A no NPsSIMOK, NPOXOASALLEN Yepes TOUKY B v umetowen HanpasnsLWMI

BekTOop S, onpenersieTcn dhopmyrion
b

d =
|

10) OaHbl oBe ckpeLymBaoLWnecs NpsaMble, MPOXOAsLLME COOTBETCTBEHHO Yepes TOUKM A(Xl, Vi Zl) n

B(Xz, Y., 22) . VIX Hanpaensiowme BekTopbl S; U S, 13BeCTHbI. [lokasaTh, YTO PACCTOSIHAE MEXAY HAMA

onpeaenseTcs hopMyrion

slszA_B"

N S

§ 9.3. PACYETHbIE 3AAHUA

3apayva 1. Hanvcatb pasnoxeHue sektopa X no sektopam P, Q,I.

x ={-2,4,7}, x ={-9,5,5}, x={-19,-1,7},
p={012}, p={411}, p={0113,
=001, " q=f20-3}, " q={-201,

r{-1,2,4}. r{-1,21}. r{3,1,0}.

x={612,-1}, x ={-5,-5,5}, x ={3,-3,4},

p ={130}, p={-201}, p={10.2},
“q=f2-11, > q={13-1}, " q={o11,

r{0,-1,2}. r{0,4,1}. r{2,-14}.

x ={1,-4,4}, x ={13,2,7}, x ={3,3,-1},

p={21-1, p={510}, p={31.0},
> q={032, " q={2-13}, " q={-121,

r{1,—11}. r{1,0,-1}. r{-10,2}.



10.

11.

12.

13.

14.

15.

16.

17.

3apayua 2. KonnuHeapHsbl Niv BEKTOPbl C; U C, , NOCTPOEHHbIE MO BekTopam a u b~

x ={-1,7,—4},
p={-121},
q={2,03},
r{1,1,-1}.

x ={6,5,—14},
p={114},
q={0-32},
r{2,1,-1}.

x ={6,-1,7},
p={1-20}
q={-113},
r{1,0,4}.

x ={515,0},
p={10,},
q={-132},
r{0,-11}.
x={2,-111},
p={110},
q={01-2},
r{1,0,3}.

x ={11,5,-3},
p={10,2},
q={-101},
r{2,5-3}.

x ={8,0,5},
p={201},
q={110},
r{412}.

x ={318},
p={013},
q={12-1},
r{2,0,-1}.
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18.

19.

20.

21.

22.

23.

24.

25.

x={8112},
p={12-1,
q={30,2},
r{-111}.

x ={-9,-8,-3},
p={L41},
q={-32,0},
r{l-12}.

x ={-5,9,-13},
p={01-2},
q={3-11},
r{4,1,0}.

x ={-15,5,6},
p={051},
q={32-1,
r{-11,0}.

x ={8,9,4},
p={101},
q={0-21},
r{1,3,0}.

x ={23,-14,-30},

p={210},
q={1-10},
r{-3,2,5}.

x ={313},
p={210},
q={10.1,
r{4,21}.

x ={11,-1,4},
p={1-12},
q={320},
r{-111}.

1. a={1-2,3},b{3,0,-1},c, =2a+4b,c, =3b—a.
2. a={,01},b{-2,35},c, =a+2b,c, =3a-h.

3. a={-241},b{1-27}c, =5a+3b,c, =2a-bh.
4. a={12,-3},b{2,-1-1},c, =4a+3b,c, =8a—bh.

26.

27.

28.

29.

30.

31.
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x ={11,-1,4},
p={1-12},
q={320},
r{-111}.

x ={-13,2,18},
p={114},
q={-30,2},
r{l,2,—1}.

x ={0,-8,9},
p={0-21,
q={31-1,
r{4,0,1}.

x ={8,-7,-12},
p={015},
q={3-12},
r{-101}.

x ={2,7,5},
p={101},
q={1-2,0},
r{0,3,1}.

x ={-15,-20,-1},
p={021},
q={01-1},
r{5,-3,2}.
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5. a={354},b{59,7},c, =-2a+b,c, =3a—2b.
6. a={14,-2},b{11-1},c, =a+b,c, =4a+2h.
7. a={1-2,5},b{3,-10},c, =4a—2b,c, =b—2a.
8. a={3,4,—-1},b{2,-11},c, =6a—3b,c, =b—2a.

9.4 :{_2’_31_2}’ b{laoa_S}, Cl = 3a + 9b, C2 =—a-— 3b

10. a ={14,2},b{3,-2,6},c, =2a—Db,c, =3b—6a.
11. a={5,0,-1},b{7,2,3},c, =2a—-b,c, =3b—6a.
12. a ={0,3-2},b{1,-2,1},c, =5a—2b,c, =3a+5h.

13. a={-2,7,-1},b{-3,5,2},c, =2a+3b,c, =3a+2b.

14. a ={3,7,0},b{1,-3,4},c, =4a—-2b,c, =b—2a.
15. a={-12,-1},b{2,-7,1},c, =6a—2b,c, =b—-3a.
16. a={7,9,-2},b{5,4,3},c, =4a—b,c, =4b—a.

17. a ={5,0,-2},b{6,4,3},c, =5a—3b,c, = 6b —10a.
18. a={8,3-1},b{4,1,3},c, =2a—Db,c, =2b—4a.
19. a ={3,-1,6},b{5,7,10},c, =4a—-2b,c, =b-2a.
20. a ={1,-2,4},b{7,3,5},c, =6a—-3b,c, =b—2a.
21. a={3,7,0},b{4,6,-1},c, =3a+2b,c, =5a—7h.

22. a={2,-14},b{3,—7,-6},¢c, =2a—3b,c, =3a—2b.

23. a={5-1-2},b{6,0,7},c, =3a—2b,c, = 4b—-6a.
24. a={-9,53},b{71-2},c, =2a—-Db,c, =3a+5b.
25. a={4,2,9},b{0,-13},c, =4b—-3a,c, =4a—3b.
26. a ={2,-1,6},b{-13,8},c, =5a—-2b,c, =2a—-5b.
27. a={5,0,8},b{-31,7},¢c, =3a—4b,c, =12b—-9a.
28. a={-13,4},b{2,-1,0},c, =6a—-2b,c, =b—3a.
29. a={4,2,—7},b{5,0,-3},c, =a—3b,c, =6b—2a.
30. a ={2,0,-5},b{1,-3,4},c, =2a—5b,c, =5a—-2b.
31. a={-1,2,8}b{3,7-1},c, =4a—-3b,c, =9b-12a.

3apaua 3. Haittn kocuHyc yrna mexay ektopamu AB u AC .

A(L-2,3), A(0,-3,6),
1. B(0,~12), 2. B(~12,-3,-3),
C(3,-4,5). C(-9,-3,-6).
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A(3,3,-1),
3. B(5,5,-2),
C(411).
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A(1,-2,3), A(0,0,4), A(-1,2,-3),
4. B(0,-1,2), 14. B(-3,-6,1), 24. B(0,1,-2),
C(3,-4,5). C(-5,-10,-1). C(-3,4,-5).
A(-4,-20), A(2,-8,-1), A(0,3,-6),
5. B(-1,-2,4), 15. B(4,-6,0), 25. B(9,3,6),
C(3,-2)). C(-2,-5,-1). C(12,33).
A(5,3,-1), A(3,-6,9), A(3,3,-1),
6. B(5,2,0), 16. B(0,-3,6), 26. B(51,-2),
C(6,4,-1). C(9,-1215). C(41-3).
A(-3~7,-5), A(0,2,-4), A(-211),
7. B(0,-1,-2), 17. B(8,2,2), 27. B(2,3,-2),
C(2,3,0). C(6,2,4). C(0,0,3).
A(2,-4,6), A(33-1), A(L4,-1),
8. B(0,-2,4), 18. B(51,-2), 28. B(-2,4,-5),
C(6,-8,10). C(411). C(8,4,0).
A(0.1,-2), A(-4,3,0), A(0,1,0),
9. B(3,1,2), 19. B(0,1,3), 29. B(0,2,1),
c@1y. C(-2,4,-2). C(1,2,0).
A(3,3-1), A@l,-1,0), A(-4,0,4),
10. B(1,5,-2), 20. B(-2,-14), 30. B(-16,7),
Cc@1y. C(8,-1,-1). C(110,9).
A21,-1), A(7,0,2), A(-2,4,-6),
11. B(6,-1,—4), 21. B(7,1,3), 31. B(0,2,-4),
C(4,2)). C(8,-1,2). C(-6,8,-10).
A(-1,-21), A(2,3,2),
12. B(-4,-2,5), 22. B(-1,-3,-1),
C(-8,-2,2). C(-3,-7,-3).
A(6,2,-3), A(2,2,7),
13. B(6,3,-2), 23. B(0,0,6),
C(7,3,-3). C(-2,5,7).

3apaua 4. Boluncnuts nnowaab napannenorpamMmmMa, nNoCTpoeHHOro Ha BeKTopax awn b .

1. a=p+29,b=3p—q;

p|=1|d =2,(p"q)=7/6.
2.a=3p+Qq,b=p-2q;

o =4d =1 (p"a)=7/4

3.a=p-39,b=p+2q;
Ip|=1/5a| =1 (p"q) =7/ 2.
4. a=3p-229,b=p+5q;

|p| =40 =1/2,(p"q) =57/6.
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5.a=p—-29,b=2p+q;
=20/ =3,(p"a) =37/4.
6.a=p+39,b=p-2q;
Ip|=2]|q =3(p*q) ==/3.
7. a:2p—q,b: p+3q’
In|=3/d|=2(prq)=7/2
8.a=4p+q,b=p-gq;

o =7)d=2(pra)=x/4.
9.a=p-49,b=3p+q;
Ip|=1|d =2,(p"q) =z /6.
10. a = p+4q,b=2p_q’
Ip|=7]d=2(p"q)=x/3.
11.a=3p+2q,b=p—q;
lp|=10,|q| =1 (p"q) = z/2.
12.a=4p-q,b=p+2q;
|| =5.d =4,(p"a) ==/4.
13. a=2p+3q,b=p-2q;
Ip|=6,d =7,(p"a) = 7/3.
14. a:3p—q,b: p+2q’
Ip|=3d =4,(p*q) ==/3.
15.a=2p+3q,b=p-2q;
P =2]d =3 (pra)=7/4
16. a=2p—-39,b=3p+q;
|p| :4’|Q|=l(p"q)=7r/6.
17.a=5p+q,b=p-3q;
Ip|=1|q =2,(p*q) = /3.
18.a=7p-2q9,b=p+30q;
| =1/2,]q =2,(p"q) =7 /2.

3apauva 5. KomnnarapHbl nv Bektopsl ,0 u C.

1. a={230b={-10-1,c={222}.

19. a=6p—q,b: p+q;

P =3d|=4.(p"g) ==/4
20. a=10p+q,b=3p—2q;
| =4o=1(p"q) =7/6.
21.a=6p—-q,b=p+2q;

P =8.d[=1/2,(p*q) = 7/3.
22.a=3p+4q,b=q-p;

P =25,q =2, (pra)=7/2.
23.a=7p+q,b=p-3q;
Ip|=3d =1 (p~q) =37/4.
24, a = p+3q,b:3p_q’
|p|=3,Jo|=5,(p"q) =27/3.
25.a=3p+0Q,b=p-30q;

P =7.[d =2, (p"a) =z /4.
26. a=5p—q,b: p+q;

|| =5,/d =3,(p"q) =57/6.
27.a=3p—4q,b=p+3q;

| =2[d =3.(p"g) ==/4
28. a=6p—0,b=5q+ p;

|| =1/2,|q| =4,(p"q) =57 /6.
29. a=2p+3q,b=p-2q;
Ip|=2/d=1(p"q) =7/3.
30.a=2p—-3q,b=5p+q;
p| =20/ =3,(p"q) =7/2.
|| =4.|o|=4,(p"q) =37/4.

2. a={3210,b={234}c={31-1}



3. a={152}b={-11-T},c ={111}. 18.
4. a={1-1-3}b={3213,c={234}. 10.
5.a={331}b={L-21,c={111}. 20.
6. a={31-1},b={-2-10}c={52-1}. 21.
7.a={43%},b={1,-21},c ={2,2,2}. 22.
8. a={4,313},b={6,7,4},c ={2,0-1}. 23.
9. a={321},b={1-3-7},c={1,2,3}. 24,
10. a={3,7,2},b ={-2,0,-1},c ={2,2,1}. 25.
11. a={1,-2,6},b={1,01},c ={2,—6,17}. 26.
12. a={6,34},b={-12,-1},c ={212}. 27.
13. a={7,34},b ={-12-1},c ={4,2,4}. 28.
14. a={2,3,2},b ={4,7,5},c ={2,0,-1}. 29.

15. a={5,3,4},b ={-1,0-1},c ={4,2,4}. 30.
16. a={310,5},b ={-2,-2,-3},c ={2,4,3}. 31.
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17. a ={-2,-4,-3},b = {4,31},c = {6,7,4}.
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a={31-1},b={10-1},c ={8,3-2}.
a={4,2,2},b ={-3-3-3},c ={2.1,2}.
a={412},b={9,25}c={11-1}.
a={5,34}b={433}c={9,58}.
a={34,2},b={110} c ={8116}.
a={4,-1-6}b={L-3-7},c={2,-1-4}.
a={310},b={-5-4,-5},c ={4,2,4}.
a={30,3}b={816},c={11-1}.
a={L-14}b={10,3}c ={L-38}.
a={634},b={-1-2,-1},c ={2,1,2}.
a={411,b={-9,-4-9}c ={6,2,6}.
a={-333}b={-4,7,6},c ={30,-1.
a={-710,-5},b ={0,-2,—1},c ={-2,4,~1}.
a={7,4,6},b={211,c={191117}.

3apaua 6. BeiuncrinTe 06bem TeTpaszipa ¢ BepmHamu B Toukax A, A,, A; A, 1 ero BeICOTy, OnyLEHHYI0 13

BepwuHbl A, Ha rpars A A A,

1. 4,(1,3,6),
A,(2,2),
A, (-10.),
A,(-4,6,-3).

2. 4,(-4,2,6),
A, (2,-3,0),
A,(-10,58),
A,(-5,2,-4).

3. 4,(7,2,4),
A, (7,-1-2),
A;(331),
A, (—4,21).

4. 4,(21,4),
A, (-15-2),

A (-7,-3,2),
A, (~6,-36).

5. 4,(~1-5,2),

A, (-6,—-3),
A,(3,6,-3),
A,(~10,6,7).

6. 4,(0,-1-1),
A,(-2,35),

A3 (1!_5!_9)1
A,(-1-6,3).

7. 4,(5,2,0),
A,(2,5,0),

A;(12,4),
A, (-111).

8. 4,(2,-1-2),
A, (1,2)),
A,(5,0,-6),

A, (~10,9,-7).

9. 4,(-2,0,-4),

A, (-L71),

A3(4,—8,—4),

A,(1,-4.6).
10. 4,(14,4)5),

A,(-5-32),

Ay (-2,-6,-3),

A, (-2,2,-1).
11. 4,(1,2,0),

A,(30.-3),

A;(5,2,6),

A,(8,4,-9).
12. 4,(2,-1,2),

A2 (1721_1)1
A,(321),
A, (~4,2,5).



13. 4,(11,2),

A, (-113),
Ay (2,-2,4),
A,(-10,-2).
14. 4,(2,3),
A, (41-2),
A, (6.37),
A,(7,5,-3).
15. 4,(11,-1),
A, (2,31,
A;(321),
A,(5,9,-8).
16. A4,(1,5,-7),
A,(-3,6,3),
A (=2,73),
A, (—4.8-12).
17. 4,(-3,4,-7),
A, (1,5-4),
Ay (-5-2,0),
A, (254).
18. 4,(-1,2,-3),
A, (4-1,0),
Ay (21-2),
A,(3,45).
19. 4,(4,-1,3),
A, (-2.1,0),

A3 (0,—5,1),
A, (3.2,-6).
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20. 4,(1,-11),

A,(-2,0.3),
Ay (21-1),
A, (2,-2,-4).
21. 4,(1,2,0),
A,(1-12),
A;(01-1),
A,(-301).
22. 4,(1,0,2),
A,(1,2-1),
Ay (2,-2]),
A,(210).
23. 4,(1,2,-3),
A,(107),
A;(-2,-16),
A,(0,-5,-4).
24. 4,(310,-1),
A, (-2,3,-5),
Ay (=6,0,-3),
A,(1-12).
25. 4,(-1,2,4),
A, (-1,-2,-4),

A;(3,0,-D),
A,(7,-32).
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26. 4,(0,-32),

A2 (_4’1’2),

AS (2!_115)1

A,(31-4).
27. 4,(13,0),

A, (4-12),
A;(301),
A,(-4,35).

28. 4,(-2,-1,-1),

A,(03,2),

A, (31-4),

A,(-4,73).
29. 4,(-3,-5,6),

A, (21,-4),
A3(07_31_1)1
A,(-5,2,-8).
30. 4,(2,-4,-3),
A,(5,-6,0),
A (-13-3),
A,(-10,-8,7).
31. 4,(1,-1,2),

A(212),
A;(11,4),
A,(6,-38).

3apava 7. Haitu pacctosiHue ot Touku M, no nnockocty, npoxopsiuent yepes Touku M, , M ,, M ,.

1. M, (-3,4,-7),
M,(15-4),
M ,(-5,-2,0),
M,(-12,7,-1).

2. M,(-1,2,-3),
M, (4,-1,0),
M,(21,-2),
M,(1,-6,-5).

3. M,(-3-11),
M,(-91-2),
M, (3,-54),
M ,(=7,0,-1).



4. M, (1,-11),
M,(-2,0,3),
M, (21,-1),
M,(-2,4,21).

5. M,(1,2,0),
M,(1,-12),
M,(0,1-1),
M,(2,-1,4).

6. M,(1,0,2),
M,(1,2,-1),
M,(2,-2)),
M,(-5,-97).

7. M,(1,2,-3),
M,(10)7),
M;(-2,-1,6),
M,(3-2,-9).

8. M,(310,-1),
M,(-2,3,-5),
M ,(-6,0,-3),
M, (-6,7,-10).

9. M,(-1,2,4),
M,(-1,-2,-4),
M,(3,0,-1),
M,(-2,35).

10. M,(0,-3),
M,(-412),
M;(2,-15),
M ,(-3,4,-5).

11. M, (1,3,0),
M,(4,-12),
M,(3,0)7),
M,(4,3,0).

12. M,(-2,-1,-1),
M,(032),
M,;(31-4),

M,(~21,20,-16).
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13. M,(-3,-5,6),
M,(21,-4),
M,(0,-3,-1),
M ,(3,6,68).

14. M,(2,-4,-3),
M,(5,-6,0),
M,(-1,3-3),
M ,(2,-10,8).

15. M, (1,-12),
M,(212),
M,(114),

M, (-3,2,7).

16. M,(1,3,6),
M,(2,21),
M,(-101),
M,(5-4)5).

17. M,(-4,2,6),
M,(2,-3,0),
M,(-105),
M, (-12,18).

18. M,(7,2,4),
M,(7,-1,-2),
M,(-5,-2,-1),
M ,(10,18).

19. M,(2,1,4),
M,(35,-2),
My (-7,-32),
M, (-318).

20. M,(-1,-5,2),
M,(-6,0,-3),
M;(3,6,-3),
M ,(10,-8,-7).

21. M,(0,-1,-1),
M,(-2,35),
M, (1,-5,-9),
M ,(—4,-13,6).
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22. M,(5,2,0),
M,(2,5,0),
M,(1,2,4),
M ,(-3,-6,-8).
23. M,(2,-1,-2),
M,(12)),
M ,(5,0,-6),
M, (14,-3,7).

24. M, (-2,0,-4),
M,(-172),
M,(4,-8,-4),
M,(-6,55).

25. M,(14,4,5),
M,(15-4),
M,(-2,-6,-3),
M, (-1,-8,7).

26. M,(1,2,0),
M, (3,0,-3),
M,(5,2,6,

M ,(-13,-8,16).

27. M,(2,-1,2),
M,(1,2,-1),
M,(3,21),

M, (-53,7).

28. M,(11,2),

M,(-113),
M,(2,-2,4),
M,(2,38).

29. M,(2,3),

M,(41-2),
M,(63,7),
M,(-5,-48).

30. M, (11-1),

M,(2,31),
M,(3,21),
M ,(-3,-7,6).



31. M, (L5,-7),
M,(-363),
M,(-2,7,3),
M,(L-12).
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3apaua 8. HanucaTb ypaBHeHMe NNockocTy, npoxozsiien Yepes Touky A nepnenankynspro sektopy BC .

A(1,0,-2),
1. B(2,-13),
C(0,-3,2).
A(-13,4),
2. B(-1,5,0),
C(2,6,)).
A(4,-2,0),
3. B(L-1-5),
C(-21-3).
A(-8,0,7),
4. B(-3,2,4),
C(-145).
A(7,-52),
5. B(5-1,-3),
C(3,0,-4).
A(-3,5,-2),
6. B(-4,0,3),
C(-3,2,5).
A(L,-138),
7. B(—4,-3,10),
C(-1-17).
A(-2,0,-5),
8. B(2,7,-3),
C(110,-1).
A(1,9,-4),
9. B(5,7.0),
C(3,5,0).
A(-7,0,3),
10. B(1,-5,-4),
C(2,-3,0).

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

A(0,-3,5),
B(~7,2,6),
C(-3,2,4).
A(5,-12),
B(2,-4,3),
C(4,-173).
A(=3,7,2),
B(3,5,)),
C(4,5,3).
A(0,-2.8,
B(4,3,2),
C(L4,3).
A(L-15),
B(0,7,8),
C(-138).
A(-10,0,9),
B(12,4.11),
C(8,5.15).
A(3,-3,-6),
B(L9,-5),
C(6,6,-4).
A(217),
B(9,0,2),
C(9,2,3).
A(=7.1,-4),
B(811-3),
C(9,9,-).
A(L0,-6),
B(-7,2)),
C(-9,6,1).

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

A(-3.10),
B(6,3,3),
C(9,4,-2).
A(-4,-2,5),
B(3,-3,-7),
C(9,3-7).
A(0,-8.10),
B(-5,5,7),
C(-8,0,4).
A(L-5-2),
B(6,-2.)),
C(2,-2,-2).
A(0,7,-9),
B(-18,-11),
C(-4,3-12).
A(-3-17),
B(0,2,-6),
C(2,3-5).
A(5,32),
B(0,0,-3),
C(5,-1,0).
A(-12,-2),
B(13.14,),
C(1415,2).
A(7,-5,0),
B(8,3-1),
C(85.1).
A(-3,6,4),
B(8,-3,5),
C(0,-37).
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A(2,5,-3),
31. B(7,8,-1),
C(9,7,4).

3apava 9. Havitu yron mexgy nnockocTsMm.

1. X-3y+5=0,2x-y+52-16=0.

2. X-3y+z-1=0,x+z-1=0.

3. 4X-5y+3z2-1=0,2x—-4y-z+9=0.

4, 3Xx—y+2z2+15=05x+9y—-3z-1=0.
5. 6X+2y—-4z+17=09x+3y—-62-4=0.
6. X— Y2 +2-1=0,2x+y~J2 -z+36=0.
7.3y—2=0,2y-2=0.

8. 6Xx+3y—-2z2=0,x+2y+62-12=0.

9. X+2y+2z-3=016x+12y -157-1=0.
10. 2X—Yy+5z2+16,x+2y+32+8=0.

11. 2X+2y+2-1=0,x+z-1=0.

12. 3X+y+z-4=0,y+z2+5=0.

13. 3Xx—2y—-2z-16=0,x+y-3z-7=0.
14. 2X+2y+2+9=02x-y+3z-1=0.
15. X+2y+22—-3=0,2x-y+2z+5=0.
16. 3X+2y—-32-1=0,x+y+z-7=0.

17. X=3y—-22-8=0,x+y-2z+3=0.

18. 3X—2y+3z+23=0,y+z+5=0.

19. X+y+3z—-7=0,2y+z-1=0.

20. X—2y+22+17=0,x—-2y-1=0.

21. X—2y+2z+17=0,x-2y-1=0.

22. 2X—72+5=0,2x+3y-7=0.

23. 5X+3y+2-18=0,2y+z-9=0.

24. 4x+32-2=0,x+2y+2z2+5=0.

25. X+4y—-2+1=0,2x+y+4z-3=0.
26.2y+2-9=0,x-y+2z-1=0.

27. 2Xx—6y+14z-1=0,5x-15y + 352 -3 =0.
28. X—y+7x-1=0,2x—-2y-5=0.

29. 3X—y-5=0,2x+y-3=0.
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30. X+ y+z\/§—3=0,x—y+z\/§—1:0.
31. X+2y—-2z2—-7=0,x+y—-35=0.

3apaua 10. Haintn koopauHaThl Toukn A4 paBHOyAaneHHOW OT ToOYeK BuC.

1. A(0,0,2),B(5,1,0),C(0,2,3). 17. A(0,v,0),B(0,-4,1),C(1,-3,5).
2. A(0,0,2),B(3,31),C(4,1,2). 18. A(0, y,0),B(0,5-9),C(-10,5).
3. A0,0,2),B(313),C(14,2). 19. A(0,y,0),B(-2,4,—6),C(8,5).
4. A(0,0,2),B(-1,-1,-6),C(2,3,5). 20. A(0,y,0),B(3,0,3),C(0,2,4).

5. A(0,0,2),B(-13,4,6),C(10,-9,5). 21. A(0,y,0),B(0,-2,4),C(-4,0,4).
6. A(0,0,2),B(-5,-5,6),C(-7,6,2). 22. A(x,0,0),B(0,1,3),C(2,0,4).

7. A0,0,2),B(~181,0),C(15,~10,2). 23. A(x,0,0),B(4,0,5),C(5,4,2).

8. A(0,0,2),B(10,0,—2),C(9,-2,). 24. A(x,0,0),B(81—7),C(10,-2,1).
9. A(0,0,2),B(-6,7,5),C(8,—4,3). 25. A(x,0,0),B(3,5,6),C(1,2,3).

10. A(0,0,2),B(6,-7,1),C(-1,2,5). 26. A(x,0,0),B(4,5-2),C(2,34).
11. A(0,0,2),B(7,0,-15),C(2,10,~12). 27. A(x,0,0),B(=2,0,6),C(0,—2,—4).
12. A(0,y,0),B(3,0,3),C(0,2,4). 28. A(x,0,0),B(15,9),C(3,7,.12).

13. A(0,v,0),B(1,6,4),C(5,7,1). 29. A(x,0,0),B(4,6,8),C(2,4,6).

14. A(0,y,0),B(-2,8,10),C(6,11-2). 30. A(x,0,0),B(1,2,3),C(2,6,10).

15. A(0,y,0),B(—2,—4,6),C(7,2,5). 31. A(x,0,0),B(-2,—4,-6),C(-1-2,-3).

16. A0, y,0),B(2,2,4),C(0,4,2).

3apava 11. MycTtb k -KO3hPULMEHT rOMOTETUM C LLEHTPOM B Havarne koopauHat. BepHo nn, 4to Touka

A npuHagnexuT o6pasy nnockoctt ¢ ?

1. AQL2,-1),a:2x+3y+z-1=0,k =2.
2. A(212),a:x-2y+2+1=0,k =-2.

3. A(-11)),a:3x—y+2z+4=0,k =1/2.
4. A(-2,4)),a:3x+y+2x+2=0,k =3.

5. A(l,%,—ZJ,a:x—3y+z+6=O,k =1/3.

6. A(%,%,l}a:Zx—Ser?)z—Z:O,k:1,5.

7. A(2,0,-1),a: x—3y+52-1=0,k =-1.
8. A(L—21),x:5x+y—-z+6=0,k =2/3.
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9. A(2,-5,4),a:5x+2y—-2+3=0,k =4/3.
10. A(2-31),a:x+y—-2z+2=0,k=5/2.
11. A(-2,3,-3),a:3x+2y—z-2=0,k =3/2.

12. A(%,%,lj,a:4x—3y+52—10 =0,k =1/2.

13. A(0L-1), :6x—-5y+3z-4=0,k =-3/4.

14. A(2,3,-2),a:3x—2y+4z—-6=0,k =-4/3.

15. A(-2,-1)),a: x—2y+6z2—-01=0,k =3/5.
16. A(5,0,-1),x:2x—y+3z-1=0,k =3.
17. A1), : 7x—6y+z-5=0,k =-2.

18. A(%,l,lj,a:Sx—y+52—6:0,k:5/6.

19. A(251),a:5x—-2y+z-3=0,k =1/3.

20. A(-1,2,3),a:x—-3y+z+2=0,k =25.

21. A(4,3)),:3x—4y+52-6=0,k =5/6.
22. A(35,2),:5x—-3y+z-4=0,k =1/2.

23. A(4,0-3),a:7x—y+3z-1=0,k =3.

24. A(-11,-2),:4x—y+3z—-6=0,k =-5/3.
25. A(2,-5-1),:5x+2y—-32-9=0,k =1/3.

26. A(-3-24),a:2x-3y+z-5=0,k =—4/5.

27. A(5,0,—6), :6x—y—-2+7=0,k=2/T7.
28. A(1,2,2),x:3x—z2+5=0,k =-1/5.

29. A(3,2,4),¢:2x—3y+2—-6=0,k =2/3.
30. A(70-),a:x—y—-z-1=0,k =4.

31. A(0,3-1),x:2x—y+3z-1=0,k =2.

3apava 12. Hanucatb KaHOHUYECKME ypaBHEHUS MPSMON.

1. 2X+y+2-2=02x-y—-3z+6=0.

2. X—=3y+2z+2=0,x+3y+z+14=0.
3. X-2y+2-4=0,2x+2y—-z-8=0.

4. X+y+z2—-2=0,x-y—-2z+2=0.
5.2X+3y+2+6=0,x-3y—-2z+3=0.
6. 3X+y—-2-6=03x-y+2z=0.

7. X+5y+2z+11=0,x-y—-z-1=0.

8. 3X+4y—-2z+1=0,2x—-4y+3z+4=0.

9.

10

11

12

13

14

15

16
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5x+y—-3z2+4=0,x-y+2z+2=0.
X=y—-2z-2=0,x-2y+z+4=0.
.A4X+y—-32+2=02x-y+z2-8=0.

. 3X+3y—-22-1=0,2x-3y+z+6=0.

. b6X—=7y—-4z-2=0,x+7y—-2-5=0.

. 8Xx—-y—-3z-1=0,x+y+z+10=0.

. 6X—-5y—-4z+8=0,6x+5y+3z+4=0.
. X+5y—-z2-5=0,2x-5y+2z+5=0.
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17. 2X—3y+2+6=0,x—-3y—-2z+3=0.
18. 5X+Y+22+4,x—-y—-3z+2=0.

19. 4X+y+2+2=02x-y—-32-8=0.
20. 2X+y—-32—-2=02x-y+z+6=0.
21. X+5y—-z+11=0,x—y+2z-1=0.
22. 2X+y+2-2=0,2x-y-3z2+6=0.
23. X—y+2-2=0,x-2y-z+4=0.

24. 6X—7y—2—-2=0,x+7y—-4z-5=0.
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25. X+5y+2z2-5=0,2x-5y—-z+5=0.

26.

27.

X—=3y+2z+2=0,x+3y+2z+14=0.

2X+3y—-22+6=0,x-3y+z+3=0.

28. 3X+4y+3z+1=0,2x—-4y—-22+4=0.
3X+3y+z2-1=0,2x-3y—-2z2+6=0.
30. 6Xx—5y+3z+8=0,6x+5y—-4z+4=0.
2X—3y—-2z2+6=0,x-3y+z+3=0.

29.

31.

3apaua 13. Hantn Touky nepeceyeHns NpsiMON 1 MIOCKOCTW.

L Xx-2 y-3 z7+1
-1 -1
x+1 y-3 z+1

2. = = ,X+2y—-52+20=0.
3 -4 5

, X+2y+32-14=0.

g XTI _YH+S 2oLl a7 240,
14 2

x-1

_%3 2x—y+4z=0.

=Y
0
_y-

5. 2_2,3x+y—52—12:0.
1 -1 0

o XL _y+2 2_3,x+3y—52+9:0.
3 2 2

px=t_y=2 24l oy iszi7=0,
21

x-1 y-2 z-4

8. = = ,X—2y+4z-19=0.

2 0 1
X+2 y-1 z+4

9. = = 2X—Yy+32+23=0.

-1 1 -1
10.
X+2 y-2 7+3
10

2X—3y—-52-7=0.

x-1 y-1 z+2

11. = = 3 Ax+2y—-z-11=0.

2 -1
x-1 y+1 z-1

12. = = 3X—2y—-4z-8=0.

1 0 -1

g3 X2yl Z+3,x+2y—z—2=0.
-1 1 2

o XF3_Y=2_2*25. a0
1 -5 3

4,x+3y+52—42:0.

JIX+Yy+4z-47=0.

l,2x+3y+7z—52=0.

3X+4y+7z2-16=0.

2X—5y+4z+24=0.

- x—2:y—2:z—
2 3
6. x—3:y—4:z—4
-1 5
- x+3=y—1=z—
2 3
x-3 y+1 z+3
18. = =
2 3
Lo x—5:y—2:z+4
-2 0 —
x-1 y-8 z+5
20. = =
8 -5 12
o1 x—3=y—1=z+5
1 -1
- x—5:y+3:z—1
-1 5)
- x—1:y—2:z—6
7 1 -
” x—3=y+2=z—8
7 -1
25.x+1 y_z+1
-2 0
o6, x—1 _y-3_z+ +5
6 1
27-x—2 y— 1 Z+3
4 -3 —
- x—1=y+2=z—3
2 -5 -

,X—2y—-32+18=0.
X+7y+32+11=0.
3X+7y—-52-11=0.

1 AX+y—-6z-5=0.

OX+9y+4z-25=0.

:T ,X+4y+132-23=0.

3X—2y+52-3=0.

3X—y+4z=0.
> y

,X+2y—-52+16=0.



29.

30.
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Xx-1 y-3 z+2 X=7 y-3 z+1

S3X—7y—22+7=0. 31. 2X+Yy+72-3=0.
1 0 -2 3 1 -2
X+3_Y=2 2455 L 7yi97-32-0.
0 -3 1

3apava 14. Haiitn Touky M, cummeTpudHyto Touke M oTHOCKUTENbHO NpsMoii (ans BapuaHTos 1-15) unu

nnockocTu (Ansa BapnaHToB 16-31).

L M(0-3-2) X"t Yy+ls _z 13 M(2-2,-3) Xt _¥y*+05 _2+15
1 -1 1 -1 0 0
2. M(2-11), x—45 _ y+3 _ z—2. " M(—l,O,l),X+O’5 _ y—l= z—4.
-0,5 1 0 0 2
_ _ x—0,5 +15 z-15
s Min X=2_y+1is_z-1 15. M (0,-3,-2), S AL .
1 -2 1 0 -1 1
_ — 16. M(1,01),4x+6y+4z—-25=0.
. M(123)% 05_y+15_z-15 101 y
-1 1 17. M(-1,0,-1),2x + 6y —2z+11=0.
5. M(L0-1) X200 _ y—21,5 _ é . 18. M(0,21),2x + 4y —3=0.
19. M(210),y+z+2=0.
X—2 +15 z+05
6. M(210), 0 y_l == 20. M(-1,2,0),4x—5y—z—-7=0.
_ 21. M(2,-11),x—y+2z-2=0.
7 M(-2,-3,0), x+0,5 _ y+15 _z 0,5_
0 1 22. M(111),x+4y+32+5=0.

8. M(—l,O,—l),i - y-15 - 2;2 23. M(1,2,3),2x+10y +10z-1=0.
-1 . 24. M(0,-3,-2),2x +10y +10z —1=0.

0
x-15_y z-2
-1

9. M(0,2,0), I 25. M(1,0,-1),2y+4z-1=0.
L aa oy X=6_y-35_2+05 26. M(3-3-1),2x—4y—4z-13=0.
10. M(3,-3-1), T4 0 27. M(-2,-3,0),x+5y+4=0.
_ _ _ 28. M(2,-2,-3),y+z+2=0.
11 M@333) Xty 1S_z2-3 ( )Y
-1 0 1 29. M(-101),2x+4y—3=0.
12 M(-12,0) XHO° _¥y+0B _z-2 30. M(3,3,3) 8% +6Yy +82—25=0.
-0,2 2

31. M(-2,0,3),2x—2y+10z +1=0.



