IX. AHAJIMTHNYECKASA TEOMETPUSA
TeopeTnueckne BONpockl

1. Bexropsl. JInHeiiHbIe, Oniepanuy Ha i BEKTOPAMU.

2. CkanspHoe Mpou3BeJieHHE, ero cpoiicTBa. [limHa BekTOpa. Yron Mexay JIByMs

BEKTOpaMHU.

3. OnpenenuTelnu, ux CBOMCTBA.

4. BekropHoe npoussenenune. CroiicTpa. ['eomerpuyeckuii CMbICIT.

5. CmemanHoe Mpou3BeJIeHUE, ero cBoiicTtBa. ['eomerpuuecknii cmbicia. HeoOxonumoe u
JIOCTATOYHOE YCJIOBUE KOMILJIAHAPHOCTU TPEX BEKTOPOB.

6. IlmockocTh: YpaBHEHHUE MIIIOCKOCTH.

7. PaccTostHUE OT TOUKH JI0 TIOCKOCTH.

8. YpaBHeHUs NpsAMON B NpocTpaHcTBe. HaxokaeHue TOUKM IepecedeHus: NpsMOi U

IIJIOCKOCTH.

TeopeTuveckue ynpaxHeHHs:
1. Tlycte Bektopsl a w b He KoMHEApHBI | Ezaa/2, B_C:4(,Ba—b),

CD=-4 [b, DA=a+ab. Haiitu o u [ ¥ 10Ka3aTh KOJIMHEAPHOCTH BEKTOPOB BC u DA.

2. Paznoxurs Bektop S=a+b+c¢ 10 TpeM HEKOMIUIAHADHBEIM  BEKTOpaM
m=a+b-2c,n=a—-b, p=2b+3c.
3. HaifTi yroi Mexay ¢JAMHHYHBIMH BEKTOpDaMU €, W €,, CCIIM M3BECTHO, YTO BEKTOPHI
a=e, +2e, ub=>5e —4e, B3anMHO NEPICHANKYISIPHBI.
4. JlokazaTh KOMILIAHAPHOCTL BEKTOPOB A, b u ¢ 3uast, uro
[ab] +[be]+[ca] = 0.
5. JlokasaTh, 4TO ypaBHEHHUE ILIOCKOCTH; MPOXOJSINECH Yepe3 TOUKH (xl, Vi Zl) u

(xz, Vs Zz) nepreHauKysipao  wiockoctu Ax + By + Cz+ D =0, moxuo 3amucats B
BHJIC

X=X Y=V ZI—Z

X=X Y=y 5 -5|=0.

A B C

6. ]_—[OKaL’»aTB, 4YTO YpaBHCHHC IIJIOCKOCTH, HpOXOI[SIHI@fI YCpe3 NMEpeCCKaromurccs MnpsiMbIC



MOKHO 3aIlucaTb B BUJIC

7. Jloka3zaTh, YTO YypaBHEHHUS MPSAMOW, IPOXOJIIEH Yepe3 TOUKY (x], Wi Zl)

napamensHo mwiockoctsim Ax+ B y+Cz+D, =0 u A x+B,y+C,z+ D, =0 wmoxHo
3amucaTh B BHJIC

X=X __Y=h _ 274
B C 4, C 4, B .
B, C, 4, C, 4, B,

8. I[OKa3aTB, YTO HCOOXOJUMBIM M JOCTAaTOUYHBLIM YCJIOBUCM TIPUHAICIKHOCTU JIBYX

PSIMBIX

XH_ YT _EZTAE XTH _ YT _Z75

l, m, n, l m, n,

OJIHOM IJIOCKOCTH SIBJISICTCS BBIIIOJIHEHUE paBCHCTBA

9. Jloka3ath, YTO PAaCCTOSIHUE OT TOYKH A JIO0 MpsSMOM, TPOXOAIICH depe3 Touky B u

s, 4B ]/s].

10. I[aHI)I ABC CKPCHIMBAIOIIUCCA IIPAMBIC, MPOXOAAIIUC COOTBCTCTBCHHO YCPC3 TOYKU

MMEIOIIel HanpaBisionumii BekTop S, onpeensercs Gopmyioi d =

A(x, », Zl) u B (xz, Vs Zz). VX HanpaBIsiole BEKTOPHI S, W S, H3BCCTHBL

JIoKa3arh, 4TO PACCTOSHUE MEXK/y HUMU onpeensercs Gopmysioit d = ‘S,Szﬂ?‘ / ’[SIS2 ]|



PacuétHble 3agaHusa

3agayva 1. Hanucars pasiiokeHue BEKTopa X 110 BEKTopam p, (, .

12. x={6, 12, -1}, p={l, 3, 0}, q={2, -1, 1}, r={0, -1, 2}.
13. x={I, -4, 4}, p={2, 1, -1}, q={0, 3, 2}, r={, -1 1}.

14 x={-9, 5, 5}, p={4, L 1}, q={2, 0, -3}, r={-1, 2, 1}.
15. x={=5 =5, 5}, p={=2, 0, 1}, q={1, 3, -1}, r={0, 4, 1}.
6. x={13, 2, 7}, p={5 1 0}, q={2, -1 3}, r={, 0, -1}
1.7. x={-19, -1, 7}, p={0, 1, 1}, q={-2, 0, 1}, r={3, 1, 0}.
18. x={3, =3, 4}, p={, 0, 2}, q={0, 1, 1}, r={2, -1, 4}.

19. x={3, 3, -1}, p={3, 1, 0}, q={-1, 2, 1}, r={-1, 0, 2}.

{

{

{

{

{

{

{

{

L10. x={-1, 7, -4}, p={-1 2, 1}, q={2, 0, 3}, r={1, 1, -1}.
111 x ={

1.12. x ={

113, x={

L14.x={2, -1, 11}, p={, 1, 0}, q={0, 1, -2}, r={1, 0, 3}.
L1s.x={11, 5, =3}, p={, 0, 2}, q={-1, 0, 1}, r={2, 5 -3}.
1.16.x={8, 0, 5}, p={2, 0, 1}, q={, 1, 0}, r={4, 1, 2}.
1.17.x={3, 1, 8}, p={0, L, 3}, q={, 2, -1}, r={2, 0, -1}
1.18. x={8, 1, 12}, p={. 2, -1}, q=§. 0, 2, r={1 1 1}

1.19.x={-9, -8 -3}, p={l, 4, 1}, q={-3, 2, 0}, r={1, -1, 2}.



120.x={-5, 9, -13}, p={0, 1, -2}, q={3, -1, 1}, r={4, 1, 0}
1.21. x=
1.22. x =
123. x=1{23, -14, =30}, p={2, 1, 0}, q={I, -1, 0}, r={-3, 2, 5}

124.x={3, 1, 3}, p={2, 1, 0}, q={, 0, 1}, r={4, 2, 1}.

126.x={11, -1, 4}, p={l, -1 2}, q={3, 2, 0}, r={-1, 1, 1}.

127.x=1{-13, 2, 18}, p={l, 1, 4}, q={-3, 0, 2}, r={, 2, -1}.
128.x={0, -8 9}, p={0, -2, 1}, q={3, 1, -1}, r={4, 0, 1}.

129.x={8, -7, 13}, p={0, 1, 5}, q={3, -1, 2}, r={-1, 0, 1}.
130.x={2, 7, 5}, p={l, 0, 1}, q={l, -2, 0}, r={0, 3, 1}.

{
{
{
{
{
125.x={-1, 7, 0}, p={0, 3, 1}, q={1, -1, 2}, r={2, -1, O}.
{
{
{
{
{
{

131.x={15, =20, -1}, p={0, 2, 1}, q={0, 1, -1}, r={5 -3, 2.

3anaua 2. KoiumHeapHbl Ji1 BEKTOPHI €, U €, , HOCTPOCHHBIC 110 BeKTopam a u b ?
2.1. a:{l, -2, 3}, b:{3, 0, —1}, ¢c,=2a+4b, c,=3b-a.
22.a=31, O, 1}, b={—2, 3, 5}, ¢c,=a+2b, c¢,=3a-b.
23.a={-2, 4, 1}, b={l, -2, 7}, ¢, =5a+3b, c,=2a-b.
24.a=11, 2, —3}, b={2, -1, —1}, c,=4a+3b, c¢,=8a-b.
25.a={3, 5, 4}, b={5 9, 7}, ¢ =-2a+b, ¢,=3a-2b.

26.a=11, 4, —2}, b {1, 1, —1}, ¢,=a+b, c¢,=4a+2b.

27.a={l, -2, 5}, b={3, -1, 0}, ¢, =4a-2b, ¢,=b-2a.



2.14.

2.15.

2.16.

2.17.

2.18.

2.19.

2.20.

2.21.

2.22.

2.23.

2.24.

2.25.

2.26.

2.27.

-1}, b={2, -1, 1}, ¢, =6a—3b, ¢,=b-2a.
-3, -2}, b={l, 0, 5}, ¢,=3a+9, c,=—a-3b.

4, 2}, b={3, -2, 6}, ¢, =2a-b, c,=3b—6a.

-1}, b={7, 2, 3}, ¢, =2a—-b, ¢,=3b—6a.

-2}, b={l, -2, 1}, ¢, =5a-2b, ¢, =3a+5b.

-1}, b={2, -7, 1}, ¢, =6a-2b, ¢,=b-3a.

-2}, b={5 4, 3}, ¢,=4a-b, c,=4b-a.
{6, 4, 3}, ¢,=5a-3b, ¢, =6b-10a.

4, 1, 3}, ¢, =2a-b, ¢,=2b—4a

5 7, 10}, ¢,=4a-2b, c¢,=b-2a.
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7, 3, 5}, ¢ =6a-3b, ¢,=b-2a.
0}, b={4, 6, -1}, ¢, =3a+2b, ¢,=5a-7h.
4}, b={3, -7, -6}, ¢,=2a-3b, ¢, =3a-2b.

—2}, b:{6, 0, 7}, ¢,=3a-2b, c,=4b-6a.

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

9}, b={0, -1, 3}, ¢, =4b-3a, ¢, =4a-3b.

6}, b={-1, 3, 8}, ¢ =5a-2b, c¢,=2a-5b.

0, 8, b={-3, 1, 7}, ¢, =3a—4b, ¢,=12b—9a.



{-1, 3, 4}, b={2, -1, 0}, ¢,=6a—2b, ¢,=b-3a

229.a={4, 2, -7}, b={5 0, -3}, ¢,=a-3b, ¢,=6b-2a.

230.a={2, 0, -5}, b={l, -3, 4}, ¢, =2a-5b, c,=5a-2b.
{ j

, ¢, =4a-3b, ¢,=9b—12a.

3anaua 3. Haiitu KocuHYyC yria Mexay BEKTOpaMu AB u AC.
3,41, -2, 3), B(O, -1, 2), C(3, —4, 5)
3.2 A(O, -3, 6), B(—12, -3, —3), C(—9, -3, —6).

33.4(3, 3, -1), B(5 5 -2), C(4 1, 1).

AN

34.4(-1, 2, -3), B(3, 4, -6), C(1, 1, -1).

35.A(-4, -2, 0), B(-1, -2, 4), C(3, -2, 1).

AN

36.4(5, 3, -1), B(5 2, 0), C(6, 4, -1).
37.4(-3, -7, -5), B(0, -1, -2), C(2, 3, 0).
38.4(2, -4, 6), B(0, -2, 4), C(6, -8, 10).

39.4(0, 1, -2), B(3, 1, 2), C(4, 1, 1).

3.13. 4(6, 2, -3), B(6, 3, -2), C(7, 3, -3).

3.14. 4

=
=

’ 4)9 B(_3; _6, 1), C(_S, _10, —1)

3.15. A(2, -8, -1), B(4, -6, 0), C(-2, -5 -I1).



3.16. A4
3.17. A4
3.18. 4
3.19. 4
3.20. A4
3.21. A4

3.22. A

3.24. A
3.25. A4
3.26. A
3.27. A
3.28. A
3.29. 4

(
(
(
(
(
(
(
323.4(2, 2, 7), B(0, 0, 6), C(-2, 5, 7).
(
(
(
(
(
(
(

3.30. 4

331. 4(-2, 4, —-6), B0, 2, —4) C(-6, 8 -10)

3agaya 4. BeIYucauTh 1iomaip napauie/iorpaMmma, MoCTPOCHHOro Ha BekTopax a u b.

4.1.a=p+2q, b:3p—q;‘p‘:1, ]q‘:2,(p"q):7r/6.

42.a=3p+q, b=p-2q; p‘=4,

ql=1 (p"q)=7/4.

q|=1, (pAq) =r/2.

p|=1/5,

43.a=p-3q, b=p+2q;



44.a=3p-2q, b=p+5q;

p|=4. |a/=1/2. (p"q)=57/6.

45.a=p—-2q, b=2p+q;

p|=2, |q|=3, (pAq) =37/4.

46.a=p+3q, b=p-2q; q|=3, (pAq):ﬂ/&

p‘:2,

47.a=2p—q, b=p+3q;

p|=3, la|=2, (p"q)=7/2.

48.a=4p+q, b=p—q;

pl=7. la|=2 (p"a)=7/4.

49.a=p-4q, b=3p+q;

p|=1. |a|=2, (p'q)=7/6.

4.10.a=p+4q, b=2p—q;

p|=7, |q|=2, (pAq) = /3.

4.11.a=3p+2q, b=p-—q;

p|=10,

q=1, (p"q)=7/2.

412.a=4p—-q, b=p+2q;

p‘ =35, q‘ =4, (pAq) = /4.

413.a=2p+3q, b=p-2q;

p|=6, |q|=7, (pAq) = /3.

4.14.a=3p—-q, b=p+2q;

pl=3 laj=4 (p'a)=7/3.

415.a=2p+3q, b=p-2q;

p|=2. |a|=3, (p"a)=7/4.

4.16.a=2p—3q, b=3p+q;

p|=4, |q|=1, (pAq) = /6.

417.a=5p+q, b=p-3q;

p|=1 l|q|=2, (pAq) =7/3.

4.18.a=Tp—-2q, b=p+3q;

p|=1/2,

q =2, (p'a)=7/2.

4.19.a=6p—q, b=p+q;

pl=3. la|=4, (p"q)=7/4.

420.a=10p+q, b=3p-2q;

p|=4, la|=1, (p"a)=7/6.

421.a=6p—q, b=p+2q;

p|=8, |a=1/2, (p'q)=7/3.



422.a=3p+4q, b=q-p; |p|=2.5, |q|=2, (pAq):ﬂ/Z

423.a=7p+q, b=p—-3q; ‘p|=3

(pAq) =37/4.

424.a=p+3q, b=3p—q; |p|=3, |q|=5, (pAq):27z/3.

425.a=3p+q, b=p-3q; |p|—

=2, (pAq) = /4.

426.a=5p—q, b=p+q; p‘zS,

q|=3, (pAq) =57/6.

427. a=3p—4q, b=p+3q;

q|=3. (p'q)=7/4.
=4, (pq)=57/6.
q=1, (p'a)=7/3.
q|=3. (p'q)=7/2.

q|=3, (pAq) =37x/4.

p|=2,

428.a=6p—q, b=5q+p;

p|=1/2,

429.a=2p+3q, b=p—_2q; p|=2,

430.a=2p-3q, b=5p+q; p‘=2,

431.a=3p+2q, b=2p—-q; |p|=4,

3amaua 5. KomianapHs! Jid BEKTOpel a, b u ¢?
sta={2, 3, 1}, b={-1, 0, -1}, e={2, 2, 2}.

52.a={3, 2, 1}, b={2, 3, 4}, ¢=§3, 1, —1}.

53.a={l, 5 2}, b={-1, 1, -1}, e={l, 1, 1}.
s4d.a={l, -1, -3}, b={3, 2, 1}, ¢={2, 3, 4.
s5.a={3, 3, 1}, b={l, -2, 1}, e={l, 1, 1}
56.a={3, 1, -1}, b={-2, -1, 0}, ¢={5 2, -1}
5.7.a={4, 3, 1}, b={l, -2, 1}, ¢={2, 2, 2}
58.a={4, 3, 1}, b={6, 7, 4}, ¢={2, 0, -1}



5.11.

5.12.

5.13.

5.14.

5.15.

5.16.

5.17.

5.18.

5.19.

5.20.

5.21.

5.22.

5.23.

5.24.

5.25.

5.26.

5.27.

5.28.

.a={3,
a=1{l,
a={6,
a={7,
a={2,
a={5,
a={3,
a={-2,
a={3,
a={4,
a={4,
a={5,
a={3,
a={4,
a={3,
a={3
a={l,
a={6,
a={4,



529.a={-3, 3, 3}, b={-4, 7, 6}, ¢={3, 0, -1}
530.a={-7, 10, =5}, b={0, -2, -1}, e={-2, 4, -1}

53l.a={7, 4, 6}, b={2, 1, 1}, ¢={19, 11, 17}.

3agaya 6. Boruncnute 00beM TeTpadapa ¢ BepumHamu B Toukax 4, A,, A;, A, mero

BBICOTY, ONYIICHHYIO U3 Bepiunusl A, Ha rpans A A, 4;.

6.1. 4(1, 3, 6), 4(2, 2, 1), 4(-1, 0, 1), 4,(-4, 6 -3).

62. 4 (4, 2, 6), 4(2, -3, 0), A4(-10, 5, 8), 4,(-5 2, —4).
63. 4(7, 2, 4), 4(7, -1, -2), 4(3, 3, 1), 4,(-4 2, 1)

64. 4(2, 1, 4), 4(-1, 5 -2), 4(-7, -3, 2), 4,(-6, -3, 6).
65 4 (-1, -5, 2), 4(-6, 0, =3), A4(3, 6, -3), 4,(-10, 6, 7).
6.6. 4(0, -1, —1), 4(-2, 3, 5), 4(1, -5 -9), 4,(-1, -6, 3).
67. 4(5 2, 0), 4(2, 5 0), 4(1, 2, 4), 4,(-1, 1, 1).

68 4(2, 1, -2), 4(1, 2, 1), 4(5 0, -6), 4,(-10, 9, 7).
69. 4 (-2, 0, —4), 4(-1, 7, 1), 4(4, -8 —4), 4,(1, —4, 6).

6.10. 4, (14, 4, 5), A(-5 -3, 2), 4(-2, -6, -3), 4,(-2, 2, -1).
6.11. A4(1, 2, 0), 4,(3, 0, =3), 4(5 2, 6), 4,(8 4 -9).

6.12. 4(2, -1, 2), A(1, 2, -1), 4(3, 2, 1), 4,(-4, 2, 5).

6.13. 4(1, 1, 2), 4(-1 1, 3), 4(2, -2, 4), 4,(-1 0, -2).
6.14. 4(2, 3, 1), 4(4, 1, =2), 46, 3, 7), 4,(7, 5 -3).

6.15. 4 (L, 1, -1), 4(2, 3, 1), 4(3, 2, 1), 4(5 9 -8).



6.16. 4 (1, 5, =7), 4, (-3, 6, 3), 4(-2, 7, 3), 4,(-4 8 -12).

6.17. 4(-3, 4, —7), A4(1, 5 -4), 4(-5 -2, 0), 4,(2, 5 4).
6.18. 4(-1, 2, -3), 4,(4 -1 0), 4(2, 1 -2), 403, 4 5).
6.19. 4(4, -1, 3), 4,(-2, 1, 0), 4(0, -5, 1), 4,(3 2, —6).
6.20. 4(1, -1, 1), A(-2, 0, 3), 4(2, 1, -1), 4,(2, -2, -4).
6.21. 4,
6.22. 4,
6.23. 4,(1, 2, -3), 4,(1, 0, 1), 4(-2, -1, 6), 4,(0, -5, -4).
6.25. 4(-1, 2, 4), 4(-1, -2, —4), 43, 0, -1), 4,(7, -3, 1)
6.26. 4,(0, -3, 1), 4,(-4, 1, 2), 4(2, -1, 5), 4,3, 1, —4).
6.27. 4
6.28. 4
6.29. 4(-3, -5, 6), 4,(2, 1, —4), 40, -3, -1), 4,(-5 2, -8).
6.30. 4,(2, -4, -3), 4,(5 -6, 0), A4(-L 3, -3), 4,(-10, -8, 7).

6.31. 4,

(
(
(
(
(
(
(
(
6.24. 4,(3, 10, -1), 4,(-2, 3, =5), 4(-6, 0, -3), 4,(1, -1, 2).
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, 4), 4,(6, -3, 8).

3agaua 7. Haiitu paccrostHue ot Touku N/, O IJIOCKOCTH, MPOXOJSIICH Yepe3 TOUKH

M,, M,, M,
70 M (=3, 4, =7), My(1, 5, —4), My(=5 -2, 0), M,(-12, 7, —1).

72. M, (-1, 2, -3), M,(4, -1, 0), M2, 1, -2), M,(1, -6, -5).



7.3. M,
7.4. M,

7.5. M,

7.6. M

3, =1L 1), M,(-9, 1, =2), M;(3, -5, 4), M(-7, 0, -1).
L, -1, 1), M,(-2, 0, 3), M(2, 1, -1), M,(-2, 4, 2).

I, 2, 0), My(1, -1, 2), M0, 1, —1), My(2, -1, 4).

77.M,(1, 2, =3), M,(1, 0, 1), M, (-2, -1, 6), M,(3, -2, -9).

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

7.9. M,

(-
(
(
(L0, 2), My(L 2, =), M(2, =2, 1), M,(-5, -9, 1).
(
(
(-

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

7.10. M, (0, D), M,(-4, 1, 2), M2, -1, 5), M,(-3, 4, -5).

7.11.

7.12.

7.13.

7.14.

7.15.

7.16.

7.17.

7.18. M.

7.19.

7.20. M

7.21.

7.22. M.

7.23. M

M(1, 3, 0), M,(4, -1, 2), M3, 0, 1), M,(4 3, 0).

M (=2, -1, -1), M,(0, 3, 2), M;(3, 1, —4), M,(-21, 20, -16).

—

M,(-3, =5, 6), M,(2, 1, —4), M;(0, -3, —1), M,(3, 6, 68).

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

1

(

(

(-

(-

(

M(1, -1, 2), M,(2, 1, 2), M1, 1, 4), M,(-3, 2, 7).

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

M, (-4, 2, 6), M,(2, -3, 0), M,(-10, 5, 8), M,(-12, 1, 8).
1(7, 2, 4), M,(7, -1, =2), M(-5 -2, -1), M,(10, 1, 8).

M (2, 1, 4), M,(3, 5 -2), M(-7, -3, 2), M,(-3, 1 8).
(=1, =5, 2), M,(-6, 0, =3) M,(3. 6, -3) M,(10, -8 —7)

(
£ (
al

M (0, -1, —-1), M,(=2, 3, 5), M;(l, -5, -9), M,(-4, —13, 6).

_’\

5 2, 0), M(2, 5 0), M1, 2, 4), M,(-3, -6, -8).

2, -1, -2), M,(1, 2, 1), M5, 0, -6), M,(14, -3, 7).

L



724. M, (-2, 0, —4), M,(-1, 7, 1), M,(4, -8, —4), M(-6, 5 53).

7.25. V.

=
[—
&
o
()]
~
=
[\S]
—~~
n

-3, 2), M,(-2, -6, -3), M (-1, -8, 7).

726. M, (1, 2, 0), M,(3, 0, =3), M(5 2, 6), My(-13, -8, 16).

727 M,(2, -1, 2), M,(1, 2, —1), M,(3, 2, 1), M,(-5 3, 7).

729. M, (2, 3, 1), M,(4, 1, =2), M6, 3, 7), M,(-5 -4, 8).

(
(
(
(

728 M (1, 1, 2), M,(-1, 1, 3), M;(2, -2, 4), M,(2, 3, 8).
(

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

731. M, (1, 5, =7), M,(-3, 6, 3), My(-2, 7, 3), M,(1, -1, 2).

3agaua 8. Hamucare ypaBHEHHC IUIOCKOCTH, TPOXOMAIICH depe3 Touky A

—_—

nepnenuKkyJspHao sexkropy BC.

8.1.4(1, 0, -2), B(2, -1, 3), C(0, -3, 2).



8.11.

8.12.

8.13.

8.14.

8.15.

8.16.

8.17.

8.18.

8.19.

8.20.

8.21.

8.22.

8.23.

8.24.

8.25.

8.26.

8.27.

8.28.

8.29.

8.30.

8.31.

A0, -3, 5), B(-7, 2, 6), C(-3, 2, 4).
A5, -1, 2), B(2, -4, 3), C(4, -1, 3)
A(-3, 7, 2), B3, 5 1), C(4 5 3).
A0, -2, 8), B(4, 3, 2), C(l, 4, 3).
AL -1, 5), B(0, 7, 8), C(-L 3, 8)
A(-10, 0, 9), B(12, 4, 11), C(8, 5, 15).
A3, -3, -6), B(l, 9, -5), C(6, 6, —4).
A2, 1, 7), B(9, 0, 2), C(9 2, 3).
A(-7, 1, —4), B(8, 11, -3), C(9, 9, -1)
A1, 0, -6), B(-7, 2, 1), C(-9, 6, 1)
A(-3, 1, 0), 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).
A1, =5, =2), B(6, -2, 1), C(2, -2, -2).
A0, 7, -9), B(-1, 8 -11), C(-4, 3, -12).
A(-3, -1, 7), B(0, 2, -6), C(2, 3, -5).
A(5, 3, -1), B(0, 0, -3), C(5 -1, 0).
A(-1, 2, =2), B(13, 14, 1), C(14, 15, 2).
(

A(7, -5, 0), B(8 3, -1), C(8 5, 1).
A(-3, 6, 4), BB, -3, 5). c(0, -3, 7)

A2, 5, -3), B(7, 8 1), C(9 7, 4).



3agaya 9. Haiitu yros Mexy mioCKOCTSMHU.
9.1. x-3y+5=0, 2x—y+5z-16=0.
92. x-3y+z-1=0, x+z-1=0.
93.4x-5y4+3z-1=0, x—4y—-z+9=0.
94.3x—y+2z+15=0, 5x+9y-3z-1=0.
9.5.6x+2y—4z+17=0, 9x+3y—-6z—-4=0.

9.6.x—y\/§+z—1=0, x+y\/§—z+3=0.
9.7.3y—z=0, 2y+z=0.
98.6x+3y—2z=0, x+2y+6z—-12=0.
99. x+2y+2z-3=0, 16x+12y—-15z—-1=0.
9.10. 2x—y+5z+16=0, x+2y+3z+8=0.
9.11. 2x +2y+z—-1=0, x+z—-1=0.

9.12. 3x+y+z—-4=0, y+z+5=0.
9.13.3x—-2y—-2z-16=0, x+y-3z-7=0.
9.14. 2x+2y+z+9=0, x—y+3z-1=0.
9.15. x+2y+2z-3=0, 2x—y+2z+5=0.
9.16. 3x+2y-3z—-1=0, x+y+z-7=0.
917. x-3y—-2z-8=0, x+y—-z+3=0.
9.18. 3x —2y+3z+23=0, y+z+5=0.
9.19. x+y+3z-7=0, y+z-1=0.

9.20. x—2y+2z+17=0, x-2y—-1=0.
921. x+2y—-1=0, x+y+6=0.
922.2x—z+5=0, 2x+3y-7=0.

9.23. 5x+3y+z—-18=0, 2y+z-9=0.
9.24.4x+3z-2=0, x+2y+2z+5=0.

925. x+4y—z+1=0, 2x+y+4z-3=0.



9.26.2y+2z-9=0, x—y+2z-1=0.

9.27. 2x -6y +14z—-1=0, Sx—-15y+35z-3=0.

928. x—y+7z-1=0, 2x-2y-5=0.

929.3x—-y-5=0, 2x+y-3=0.

9.30. x+y+z\/5—3=0, x—y+z\/§—1=0.

9.31. x+2y—-2z-7=0, x+y—-35=0.

3agaya 10. Haiitin koopauHaThl TOuku A, pasHoyancHHoi ot Touek B u C .

10.1. 4(0, 0, z), B(5 1, 0), C(0, 2, 3).

10.2. 4(0,
10.3. A4(0,
10.4. A(

10.5.

=y

10.6.

=3

10.7. A(
10.8. A4(0,

10.9. A(0,

Vs

Vs

Vs

-1, -1, -6), C(2, 3, ).

-13, 4, 6), C(10, -9, 5).

(
(
(
(

B(-5, -5, 6), C(-7, 6, 2).
(-18, 1, 0), C(15 -10, 2).
(10, 0, -2), C(9, -2, 1).
(-6, 7, 5), C(8 -4, 3).

6, =7, 1), C(-1, 2, 5).

7, 0, -15), C(2, 10, -12).

(
(

B(3, 0, 3), C(0, 2, 4).
(1, 6, 4), C(5 7, 1).
(



10.15. 4(0, y, 0), B(-2, -4, 6), C(7, 2, 5).

10.16. A(0, y, 0), B(2, 2, 4), C(0, 4, 2).

10.17. A(0, y, 0), B(0, —4, 1), C(1, -3, 5).

10.18. 4(0, y, 0), B(0, 5, -9), C(-1, 0, 5).

10.19. 4(0, y, 0), B(-2, 4, —6), C(8, 5, 1).

1020. A(0, y, 0), B(7, 3, —4), C(l, 5, 7).

1021. 4(0, y, 0), B(0, -2, 4), C(-4, 0, 4).

1022. A(x, 0, 0), B(0, 1, 3), C(2, 0, 4).

1023. A(x, 0, 0), B(4, 0, 5), C(5 4, 2).

1024. A(x, 0, 0), B(8, 1, =7), C(10, -2, 1).

1025. A(x, 0, 0), B(3, 5 6), C(I, 2, 3).

1026. A(x, 0, 0), B(4, 5 -2), C(2, 3, 4).

1027. A(x, 0, 0), B(-2, 0, 6), C(0, -2, —4).

1028. A(x, 0, 0), B(1, 5, 9), C(3, 7, 11).

10.29. A(x, 0, 0), B(4, 6, 8), C(2, 4, 6).

1030. 4(x, 0, 0), B(I, 2, 3), C(2, 6, 10).

1031. A(x, 0, 0), B(-2, —4, -6), C(-1, -2, -3).



Bagaua 11. Ilycte & — koddduimenT npeoOpazoBaHus MOJOOUS ¢ LHEHTPOM B Hayaje

KOOpMHAT. BepHo Jn, uTo Touka A NpuHAIIEKUT 00pasy MIOCKOCTH O ?

1.1 A(L, 2, —1), a: 2x+3y+z-1=0, k=2,
112. 4(2, 1, 2), a:x=2y+z+1=0, k=-2.
11.3. A(
114. A(=2, 4, 1), a:3x+y+2z+2=0, k=3.
115. A(1, 1/3, -2), a:x-3y+z+6=0, k=1/3.
16 A(1/2, 13, 1), a: 2x=3y+3z-2=0, k=1,5.
1.7 A(2, 0, —1), a:x-3y+5z-1=0, k=—1.
18 A(l, =2, 1), a: Sx+y—z+6=0, k=2/3.
(2, -5, 4), a: Sx+2y—z+3=0, k=4/3.

11.13. 4(0, 1, -1), a:6x-5y+3z-4=0, k=-3/4.

(
(
(
(
11.14. A(2, 3, -2), a:3x-2y+4z-6=0, k=-4/3.
1L15. A(=2, -1, 1), a:x-2y+6z-10=0, k=3/5.
11.16. A(5, 0, —1), a:2x—y+3z-1=0, k=3.
11.17. A(
11.18. A(1/3, 1, 1), a:3x—y+5z-6=0, k=5/6.

(

11.19. 4(2, 5, 1), a:5x-2y+z-3=0, k=1/3.



1120. A(-1, 2, 3), a:x-3y+z+2=0, k=25.
1121. A(4, 3, 1), a:3x-4y+5z-6=0, k=5/6.
11.22. A(3, 5, 2), a: Sx-3y+z-4=0, k=1/2.
11.23. A(4, 0, -3), a:Tx-y+3z-1=0, k=3.

11.24. A(-1, -2), a:4x—-y+3z-6=0, k=-5/3.

1,
2, -5, —1), a: 5x+2y-3z-9=0, k=1/3.
-2, 4), a: 2x-3y+z-5=0, k=—4/5.

11.26. A(-3,

1127. A(5, 0, —6), a:6x—y—z+7=0, k=2/7.

11.28. A(1, 2, 2), a:3x-z+5=0, k=-1/5.
1129. A(3, 2, 4), a:2x-3y+z-6=0, k=2/3.

), a:x—y-z-1=0, k=4.
)

1), a:2x—y+3z-1=0, k=2.

(
(
(
(
(
11.25. A(
(
(
(
(
(
(

3agaua 12. Hanucath kaHOHHUYECKUE YPABHEHUS MIPSIMOIi.
121. 2x+y+2z—-2=0, 2x—y—-3z+6=0.

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

124. x+y+z-2=0, x—y—-2z+2=0.
125. 2x+3y+2z+6=0, x-3y—-2z+3=0.

126.3x+y—z—-6=0, 3x—y+2z=0.
127. x+5y+2z+11=0, x-y-z-1=0.

128.3x+4y—-2z+1=0, 2x—-4y+3z+4=0.



129. 5x+y—-3z4+44=0, x—y+2z+2=0.

1210. x—y—z-2=0, x-2y+z+4=0.
12.11. 4x+y—-3z+2=0, 2x—y+z-8=0.

12.12. 3x+3y—-2z—-1=0, 2x-3y+z+6=0.
1213. 6x—7y—-4z-2=0, x+7y—-z-5=0.

1214.8x—y—-3z—-1=0, x+y+z+10=0.
12.15. 6x -5y —-4z+8=0, 6x+5y+3z+4=0.

12.16. x+5y—z—-5=0, 2x-5y+2z+5=0.
1217. 2x =3y +z+6=0, x-3y—-2z+3=0.

12.18. 5x+y+2z4+44=0, x—y—-3z+2=0.
12.19. 4x+ y+z+2=0, 2x—y—-3z-8=0.

12.20. 2x+y—-3z-2=0, 2x—y+z+6=0.
1221. x+y—2z-2=0, x—y+z+2=0.

1222. x+5y—z+11=0, x—y+2z-1=0.
1223. x—y+z-2=0, x—-2y—z+4=0.

1224. 6x—-7y—-z-2=0, x+7y—-4z-5=0.
1225. x+5y+2z-5=0, 2x-5y—z+5=0.

1226. x=3y+z+2=0, x+3y+2z+14=0.
1227. 2x+3y—2z4+46=0, x-3y+z+3=0.

12.28.3x+4y+3z+1=0, 2x-4y-2z+4=0.
12.29. 3x+3y+z—-1=0, 2x-3y—-2z+6=0.

12.30. 6x -5y +3z4+8=0, 6x+5y—4z+4=0.

1231. 2x -3y —-2z+6=0, x-3y+z+3=0.



3anaua 13. Haiitu Touky nepecedeHus npsMoii U MIOCKOCTH.

x—=2 y-3 z+1
—1 —1

13.1.

, x+2y+3z-14=0.

x+1 y-3 z+1
3 —4

13.2. , X+2y—-5z+20=0.

x=1_ y+5 z-1
-1 4 2

13.3.

, x=3y+7z-24=0.

=
L
S

134, — = :Z+3, 2x—y+4z=0.
0 2

s X2 YT _Z72 5y 5. 120,
1 -1 0

x+1 y+2 z-3
-3 2 -2

13.6.

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

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

13.7.

, X—=2y+5z+17=0.

x=1 y-2 z-4
2 0 1

13.8.

, X=2y+4z-19=0.

13.9. x+12:y1_1 :”14, 2x—y+32+23=0.

1300, XF2 Y2 _ZH3 o 5 s._7-0.
1 0 0

RN LU S D SRS § )
I E

g X2yt 27l o 4sgo0
0 -

x+2 y-1_ z+3
-1 1

13.13.

, X+2y—z-2=0.

13.14. x-li-3 =y_52 =Z;2, Sx—-y+4z+3=0.




x-2 y-2 z-4
2 -l

13.15.

, x+3y+5z-42=0.

36 XY _ETA g i 4z—47=0
1 5 2

PR p Al NNt Y NN S S S
2 3 5

s, X3 YL _Z¥3 s 472160,
2 3 2

13.19. x—25 =y;2 :”14, 2x—5y+4z424=0,

x—=1 y-8 z+5
8 -5 12

13.20.

, Xx—2y—-3z+18=0.

x=3 y-1_ z+5
1 -1

13.21.

, X+7y+3z+11=0.

Ty A Sl S NSV S § )
15 2

1303, X1 _r=2 :2_16, 4x+y—6z—-5=0.

13.24. = = 0 5x+9y+4z-25=0.

1325, ——=

== vH4y+132-23=0.

13.26. = = 3 3x-2y+5z-3=0.

13.27. X2 =y_1 =Z+3, 3x—y+4z=0.
4 -3 —2

x—1 y+2 z-3
2 -5 -2

13.28.

, X+2y—-5z+16=0.



1329 XL XT3 _Z¥2 4 g0 o-i7-0,
1 0 -2

1330 X3 Y72 _ZH0 s 704923220,
0 -3 11

PR TP At N Y S R S )
3 1 -2

3amaua 14. Haiitu Touky M, cummerpuunyio Touke N/ OTHOCHTENBLHO NIpsAMOif (st
BapuaHToB 1 — 15) unu miockoctu (14 BapuantoB 16 — 31).

140, M(0, -3, -2), x;1=y+L5=3.

11

142. M(2, -1, 1), ¥—45 _y+3_z-2
105 1
s (1, 1, 1), 2o yrle 2ol

2

s M(1, 2, 3), 02 y*ls_z7lo
-1 I
14.5. M(1, 0, -1), ¥=35_y-bs_z
2 20

x+05 y+1L5 z-05
1 0 1

14.8. M(-1, 0, -1), X _y-lbs_z-2

14.7. M(-2, -3, 0),

-1 0 1
149. (0, 2, 1), Yh2_Y _Z72
2 -1 1
14.10. M (3, -3, -1), ¥=6_y=35_z+05
5 4 0
14.11. M (3, 3, 3), ¥—1_y-15_z-3
-1 0 1

x+0,5 y+0,7 z-2
1 -0,2 2

14.12. M (-1, 2, 0),



14.13.

14.14.

14.15.

14.16.

14.17.

14.18.

14.19.

14.20.

14.21.

14.22.

14.23.

14.24.

14.25.

14.26.

14.27.

14.28.

14.29.

14.30.

14.31.

M(Z, . _3), x—1=y+0,5:z+1,5‘
-1 0 0
A/[(—l, 0. 1), x+0,5:y—1:Z—4.
0 0 2
M(0, -3, _2)’ x—O,5=y+1,5=Z—1,5.

0 -1 1
I, 0, 1), 4x+6y+4z-25=0.
M(-1, 0, —1), 2x+6y—2z+11=0.
M(0, 2, 1), 2x+4y-3=0.
M(2, 1, O), y+z+2=0.

-1, 2, 0), 4x-5y—z-7=0.
2, -1, 1), x—y+2z-2=0.

I, 1, 1), x+4y+3z+5=0.

M(0, -3, —2), 2x+10y+10z-1=0.
M(1, O, —l), 2y+4z-1=0.
M(3, -3, —l), 2x—4y—-4z-13=0.

M(-2, =3, 0), x+5y+4=0.

M(2, -2, -3), y+z+2=0.
M(-1, 0, 1), 2x+4y-3=0.
M(3, 3, 3), 8x+6y+8z-25=0.

(
(
(
(
(
(
(
(
M(1, 2, 3), 2x+10y+10z-1=0.
(
(
(
(
(
(
(
(

M(-2, O, 3), 2x=2y+10z+1=0.



