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[lenaroruka onuit YKyB OpTJIapujaaH MaTeMaTuka WHGOpMaTHKa HyHaIUIIMAAQ
YKUTUIAAUTaH reoMeTpus (PaHUHUHT MyXUM OYIumiIapuad Oupu OYiaraH aHaJIUTUK
reoMeTpusi OynuMu OUPUHYM Kypclia YKUTUIMO, OyHa Tanabanap TEKUCIUKIA Ba
¢dazona BekTopaap, KOOpJMHaTaIap METOAH, TYFPU YU3HK, TEKUCIUK TEHJIamalapy Ba
TEKUCIHUKAA UKKUHYMA TapTUOJIM 4YM3UKIap Ba (pa3oja MKKUHYM TapTHOIU CUPTIAp
XaKujaa OusMMra sra oynaaumiap.
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—uHpopmaTuka Ba ¢usznuka- uHpOpaTMKa HYyHAIMIIM Tanabamapu y4yH TaBCUS
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Meroauk kymutanma Huzomuit Homuaaru THAITY unmuii kenramuuauar 2007 v
25 oxTs0paaru Kapopu OWIaH HaIIpra TaBCHUs ATUJITaH



AHAJIUTHK reoMeTpusa 0y auMu Oyiin4a MyCTAKHJI M YYYH

AXKPATWITAH MaB3yJap
1. BexkTopinapHUHT YM3UKJIW OOFJIMKJIUTKM Ba YHUHT 0ab3u OUp TeopeMajapHUHT
ucOoTnapu .
2. Bexktop (azo akcuomanapu. Kucm Bextop aso.
3. BexTopmapHUHT cKansp KYyNalTMaCUHUHT MUCOJUIAP €UUIIra TaTOUuFH.
4. BekTopiap Ha3apUsACHHUHI MakTad TeOMETpHUs KypCHIard mMacajalapHU €4UIlTa
TaTOUFH.
5. Yopaknap xakuaa MabIyMOT. HyKTaHUHT TEKMCIMKAATHd Ba3USATHHU aHHUKJIAIITA
JOWP MHCOJIJIAP CYHILL
5. Addun Ba gexapT KoopAUHATAIAP CUCTEMACUHU aJIMAIITUPHULI.
6. Kyr6 xoopauHaTanzap cucreMcura A0Up MUCOJIIAP €UUII.
/. Hykranuar kyt0 Ba JeKapT KOOpJWHATAIapu Opacujard OOFIaHMINra JOUp
MUCOJIJIAP SUUII.
8. TY¥pu YM3UKHUHT TypJu TEHIJIaMajapura JoUp MUCOJIAP SUUII.
9. [Mapamien TYFpu YM3UKIAp opacuaaru Macodanu xucoOmanl.
10. Xapakat TypJiapu Ba YHUHT KJIaCCU(UKAIIUSICH.
11. AxcaHTHpuI Ba aJIMAILITAPHUIL.
12. DnauncHUHT KaHOHUK TEHTJIAMaCHHU TY3HUIIra JTOMP MUCOJUIAP €UMIL
13.TunepOonaHuHT KAHOHUK TEHTJIAMACUHU Ty3UIIra O0Up MHUCOJIIAP.
14.Tlapabonanu KaHOHUK TEHTJIAMACcHTa Kypa sicarl.
15. ®a3ona BekTOpAap yCTUAA YU3HKIN amaliap.
16 ®a3oma koopaAMHATATIAP CHCTEMAacUTa HUCOAaTaH HyKTaHU siCalll.
17.bepunran keCMaH! MKYM Ba TAlIKW paBUIIAa OVIUIIL.
18. KoopaunaTanap CUTEMAaCHHU aIMallITUPULI.
19. KoopaunaTanapHu OOFJIOBYM TEHTCU3IMKIAPHUHT FT€OMETPUK MabHOCH.
20 Mkxku BEKTOPHUHT BEKTOP KYNMaWTMAaCUHUHT 0ab31 XOCCATApUHUHT UCOOTH.
21. VY4 BEeKTOPHUHT KOMIUJIaHAPJIUK ILAPTH.
22. TeKUCIMKHUHT KecMajiap Oyiinda TeHIJIaMacH.
23. Texucnuknap 60fIamu.
24. Tyrpu yn3WK Ba TEKUCIMK Opacuaaru oOypJax.
25 Addun anMamTupuIIIap rpynnack Ba YHUHT KUCM TPYIIIacH.
26 I'eomerpus rpynmnangap HyKTau Ha3apuiaH.
27.Konyc kecumiapi.
28 I'unepOonuk napa®oioua Ba yHUHT XOCCaTapH.
29 MynTazam kynoypuakiap.
30MyHTa3aM KYynOKpYaKJIapHUHT OCII TYPH MaBXKYIJIUTH XaKUJ1aru TeopeMa.

doitnananunaaurad anadbuétiap.
1. H. 4. Jdonaxaonos, M.III.)KypaeBa I'oemerpust 1lkucm.
2.J1.C.Aranacsn, B.T.bazsuieB. I'eomerpus 1-acTs.



| cemectp

X
1. x= {-2,0},
2. x= {5,-12},
3. x= {0,2},
4. x = {-1,5},
5 x= {1,-2},
6. x= {-5,2},
7. x= {1,-5},
8. x= {5,1},
9. x= {1,1},
10.x = {-3,7},
11.x= {-9,5}
12.x = {-5,-5},
13.x= {3,-3},
14x = {3,3},
15x = {-1,7},
16.x = {6,5},
17.x = {6-1},
18x = {5,15},
19x = {2,-1},
20. x ={11,5},
21. x = {8,0},
22. x = {3,1},
23. x ={8,1},
24. x= {-9,-8},
25. x ={- 5,9},
26. x = {-15,5},
27. x = {8,9},
28. x = {3,1},
29. x = {-1,7},
30. x ={0,- 8},
P,

1 TommumMpuk

BEKTOPHHU p, (, BEKTOPJIAP OPKAJIH YNU3UKJIU (P02 KUJIUHT

J BeKTOpJap KOJUIMHEAPMU?

P = {O,-l},
p={1,-3},

p={3,1},
p=1{2,1},
p ={2,0},

P = {_1’1}a

p={0,-1},
p={2,0},

p={1,1},
p={-2,2},
p={4,1},

P = {_Z’O}a

p ={1,0},
p={3,1},

p={12}

p=1{1,1},

p={1,-2},

p={1,0},

p ={1,1},

p ={1,0},
p=1{2,0},
p={0,1},
p={1,2},
p ={1,4},
p={0,1},
p ={0,5},
p ={1,0},
p ={2,0},
p={0,3},

p=1{0.-2},

2 TONIIHUPUK

9= {10}
q= {1-1}
q= {03}
q= {20}
q= {12}
q= {21}
q= {2,0}
q= {01}
q= {10}
q= {2,0}
q= {2,0}
q= {13}
q= {01}
q= {12}
q={2,0}
q= {03}
q= {11}
q= {13}
q= {01}
q ={-1,0}
q={1,1}
q={1,2}

q = {3,0}
q={3.2}
q={3,-1}
q=1{3,2}
q={0.,- 2}
q ={1,0}
q={1-1}
9= {3,1}



a ={1,-3},
a= {011},
a={- 2,2},
a=1{2,3},
a=1{2,1},
a={2,- 2},
a=1{1,2},
a ={3,-1},
a=1{1,2},
10. a={1,3},
11. a={1,0},
12. a={- 4,1},
13. a ={3,5},
14. a = {1,4},
15.a={- 2,5},
16. a = {3,4},
17. a ={-2,-3},
18. a = {4,2},
19. a ={5,0},
20. a ={0,3},
21. a ={3,2},
22.a={- 2,7},
23. a={3,7},
24. a ={2,-1},

©COo~N>OR~WNE

25.a={5,0,},
26. a ={3,-1},

27. a = {3,6},

28.a={1,- 2},

29. a ={3,7},

30. a = {2,-1},

b = {1,0},
b={-2,1},
b ={- 2,2},
b={2,1},
b ={5,0},
b ={1,3},
b ={2,0},
b ={2,1},
b ={1,0},
b ={-2,6},
b ={3,5},
b ={1,-2},
b ={9,7},
b={1,1},
b = {3,0},
b ={2,1},
b= {0,5},
b ={3,-2},
b= {2,3},
b ={1!_2}1
b ={1,6},
b ={-3,5},
b ={1,4},
b={2,1},

b ={6,4},
b = {4,3},
b= {5,10},
b ={7,3},

b = {4,6},
b ={3,-7},

3 TONIHPUK

p =3a +6Db,
p =2a+ 2b,
p =a+3b,
p = 2a +3b,
p = -a +b,
p=a+b,
p = 6a - 2b,
p = +a-3b,
p =a+3b,
p=a-b,

p =a +2Db,
p = 5a +3b,
p =-2a +b,
p=a-+b,

p =4a- 2b,
p = 6a -3b,
p =3a +9D,
p = 2a-b,

p = 2a-b,

p = 5a -2b,
p=a-b,

p =2a +3b,
p =4a- 2b,
p = 6a - 2b,

p = 5a -3b,
p = 2a-b,

p = 4a -2b,
p = 6a -3b,
p =3a +2Db,
p = 2a -3b,

AB, AC BekTopJsiap opacujaaru Oypyak

1. AQ2,- 2),
2. A(0,6),

3. A(2, 3),
4. A(-1,1),
5. A(- 2,0),

B(-1,2),
B(-12,-3),
B(4,5),
B(3.- 5),
B(1,4),

KOCUHYCHHH TOIIHHT.

C(4,5).
C(-9,- 6).
C(3,1).
C(1,1).
C(5,1).

g=-a+2b.
gq=3a-2b.
g=2a-b.
g=a-b.
g=a-3b.

g =a+2b.
g=-3a+b
g=-4a+2b.
g =-2a-6b.
g = -6a +6b .
g=3a-b.
g=2a-b.
g=3a-2b.
g=4a+2b.
g=-2a+b
g=-2a+b
g=-a-3b.
g=-6a+3b.
g=-6a+3b.
g =3a +5b .
g = -6a +6b .
g =3a +2b.
g=-2a+b
g=-3a+b.
g =3a+5b.
g=-4a+2b.
g=-2a+tb.
g=-4a+2b.
g=5a-7b.
g=3a-2b.



6. A(3,3), B(3,2), C(4,4).
7. A(-1,- 4), B(-1,-1), C(4,3).
8. A@2,-2), B(0,0), C(6,-6).
9. A(1,0), B(3,4), C(4,3).
10. A(3,2), B(1,4), C(4,0).
11. A1,- 2), B(- 4,-6), C(2,-1).
12. A(- 4,2), B(-1,2), C(-3,-8).
13. A(5,2), B(5,1), C(5,-1).
14. A(- 3,-4),  B(5,- 2), C(2,1).
15. A(2,-6), B(1,- 4), C(4,-10).
16. A(5,1), B(3,2), C(4,2).
17. A(2,-1), B(5,7), C(4,-1).
18. A(3,-1), B(5,- 4), C(4,-1).
19. A(-1,2), B(3,4), C(4,- 2).
20. A(5,- 2), B(3,3), C(5,3).
21. A(0,1), B(2,-6), C(5,-10).
22. A(2,4), B(4,- 6), C(- 2,4).
23. A(3,- 6), B(1,-3), C(9,1).
24. A(1,- 4), B(1,- 2), C(12,- 4).
25. A(3,2), B(-1,2), C(- 4,2).
26. A(- 4,3), B(2,1), C(- 2,0).
27. A(2,1), B(1,3), C(-1,2).
28. A(7,1), B(- 7,2), C(-1,3).
29. A(3,-3), B(2,- 3), C(4,-3).
30. A (2,3), B(1,1), C(-2,3).

4 TONUPUK

Mo nykragan yruo, M;M, NnepuneHAuKyJass OyJaran TyFpu
BEKTOPra 4W3HK TEHIJIAMACHUHU TY3HHI.
1. Mo(3,2), M.(4,1), My(2,-1).
2. Mo(-1,0), My(- 5,- 4), My(- 2,-3).
3. My(2,-4,), M(-1,-3,), My(-1,-5).
4. My (-5,3), M; (0,7), M, (7,8).
5. Mo (2,- 4), M; (0,-8), M, (- 2,-5).

6. Mo(1,9), M;(0,4), M(1,6).



7. Mo (0,- 2),
8. Mo(-1,1),

9. Mo(-1,7),
10.M  (-5,2),
11.M(-3,1),

12.Mo(5,-1),
13. Mo(-2,4),
14. Mo (-5,11),
15.M, (2,9),
16.Mq(-1,9),
17.Mo(1,-2),
18. M, (2,-1),
19. Mq(2,1),
20.Mo (-4,-2),
21.Mo(1,1),
22.Mo(5,2),
23.Mo (-2,1),
24.Mo(5,-3,0),
25.Mo(2,,1),
26.Mof-1,-2),
27.Mo(2,7),
28.Mo (1,-1),
29.Mo(1,5),
30. Mo(5,2),

My (-5,9),
My(3,8),
M1(3’5)’
My(3.- 2),
My( 3,1),

Ml( 3!4)’
Mi( 1,-7),
Mi(1,7),
M, ( 1,-8),
Mi( 1,4),
My( 5,4),
My (5,-2),
My( - 3,-1),
M; ( 3,- 2)a
My( -1,5),
Mi( 3,- 4),
M; ( 2,- 7)a
My( 1,2,7),
My( - 6,-8),
Ml( 1’7)’
My( 5,1),
Ml( 7’1)’
Mi( 5,0),
Ml( 3!3)’

M, (- 2,6).
M,(2,0).
My(1, 2).
My(-1,2).
M,(- 4- 4).
My(2,- 4).
M,(4,-6).
M, (-7,5).
M. (5,10).
M,(2,6).
Ma(3,6).
M, (3,1).
Ma(2, 2).
M, (-8,2).
My(3,-3).
M,(1,0).
M, (-5,1).
M,(- 2,7,-8).
M,(1,0).
M,(6,-9).
M,(1,6).
M, (7,1).
My(-1,4).
My(- 4, 2).

S TONMIHUPHUK
Kyiinaaru Tenrjiamanap OuJjian Oepusirad TYFpu YU3UKJIAP
opacuaaru Oyp4yakHu XUcoOJaHT

1. X-y+3=0, x-2y -10=0
2. x-y-5=0, x+2=0

3. -4y -3=0, 4x-y+2=0

4. 6x+ 2y +17=0, 3x+3y-8=0
5.6x+2y+17=0, X +3y-4=0
6. x-y+5=0, X+y+7=0
7.y-5=0, y+ -3=0

8. 6x+ 2y +1=0, x+6y+10=0
9. %+y-5=0, 12x+16y+2=0
10. -y +12=0, 3x+2y+10=0
11.x-3y+5=0, 2x-y-16=0



12.x-3y+ 1=0, x+1=0

13. & -5y-1=0, x-4y-9=0
14. X-y+15=0, o9X+9%y-1=0
15. &x+ 2y +17=0, x+y-4=0
16.x+ 2y-3=0, 16x+ 12y-1=0
17.3y=0, 2y z=0

18. 6x+ 3y= 10, X+ 2y-12=0
19. 2x+ 2y+ 9=10, X-y-1=0

20. x+ 2y -3=0, 2x-y+5=0
21. X+ 2y-1=0, X+y+7=0
22. x-3y-8= 0, Xx+y+3=0
23. X-2y + 23=0, 4y+5=0
24.x+y-7=0, y+-1=0

25. x-2y+17=0, X-2y-1=0

26. x+ 2y-1=0, X+y+6=0

27. X+5=0, 2X+ 3y-7=0
28. 5%+ 3y-18= 0, 2y+9=0

29. &+ 2=0, X+2y+5=0
30. x+4y+1=0, 2x+y+-3=0

6 TONIIMPUK

P nykragan AX+By+C=0 Ttyrpu un3unkkada o0yaran macoganu
TOIMHI.

P(1,0,), 4x+6y+-25=0.

P(-1,0,), 2x+6y-+11=0.

P(2,1), y++2=0.

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

P(-1,0), 4x-5y-7=0.

P(2,1), x-y+-2=0.

P(1,1), X+4y+5=0.

P(1,2),  2x+10y-1=0.

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

10.P(1,0), 2y+-1=0.

11.P(2,-1),  x+6y-25=0.

12.P(1,0), X-5y-12=0.

13.P(-2,-1), -y+5=0.
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14.P(1,2), -2x+4y=0.
15.P(-1,-2), -4x+3y-5=0.
16.P(1,0), 3x+3y=0.
17.P(-1,-1), -x+4y+5=0.
18.P(0,5), x-10y-8=0.
19.P(-1,-5), 2x-5y+4=0.
20.P(-1,-2,-1), -2y-5z-1=0.
21.P(2,4), X+y-25=0.
22.P(-1,5), 8x+2y+17=0.
23.P(5,-1), 4y+2=0.
24.P(-1,-2),  6x-4y-9=0.
25.P(1,2), 5x+2y-4=0.
26.P(-2,1), -x+2y-2=0.
27.P(2,2), 3x-4y+5=0.
28.P(-1,-2), 3x-5y-10=0.
29.P(3,3), 4x-y-10=0.
30.P(-1,-1), 5y+15=0.

{ TOMHPHUK
Kyiingaru Tyrpy YM3UKJIAPHUHI KECHIITaH HYKTACMHM TOIHUHI .

2x-3y+2=0, v 2Xx+2y+1=0
2x+3y+14=0. " |3x-2y+4=0
) X-2y-4=0 8 4x+y—-4=0
" |2x+2y-8=0 " |2x-y+4=0
X+y-2=0 —y-2=
3. 7Y 9. ¥
X-y-2=0 x=3y+4=0
2x+3y+3=0, +y-2=0
4, |77 10077
x-3y-3=0 Xx—-y+2=0
+v-4=0 +5y+11=0,
5 7Y 11,077
X-y=0 Xx-y-1=0
+y-2=0 -y-2=0
6. 7Y 12,177
x—=2y=0 X=2y-4=0



6Xx-5y+8=0,

29.{
30.{

Ax+y+2=0,
2x-y=0.
Xx+y-2=0,
X-y+6=0.



8 TONMHUPHUK
Kyiingaru HyKTajgapaaH YTyBYM 3JIUIMIC KAHOHUK TeHTJIaAMaCHHHU
TY3HHT Ba ApUM VKJapu Xxamaa GoKyc HyKTAaCHHUHT

KoopAuHaTaACUHA TOIIUHI

1. AQ2,- 2), B(-1,2),
2. A(0,6), B(-12,-3),
3. A(2, 3), B(4,5),
4. A(-1,1), B(3,- 5),
5. A(- 2,0), B(1,4),
6. A(3,3), B(3,2),
7. A(-1,- 4), B(-1,-1),
8. A(2,-2), B(0,0),
9. A(1,0), B(3,4),
10. A(3,2), B(1,4),
11. A(1,- 2), B(- 4,-6),
12. A(- 4,2), B(-1,2),
13. A(5,2), B(5,1),
14. A-3,-4),  B(5,-2),
15. A(2,-6), B(1,- 4),
16. A(5,1), B(3,2),
17. A(2,-1), B(5.7),
18. A(3,-1), B(5,- 4),
19. A(-1,2), B(3,4),
20. A(5,- 2), B(3,3),
21. A(0,1), B(2,-6),
22. A(2,4), B(4,- 6),
23. A(3,- 6), B(1,-3),
24. A(L,- 4), B(1,- 2),
25. A(3,2), B(-1,2),
26. A(- 4,3), B(2,1),
27. A(2,1), B(1,3),
28. A(7,1), B(- 7,2),
29. A(3,-3), B(2,- 3),
30. A (2,3), B(1,1),



9 TonmMpuK
Kyiingaru HyKrajapaaH yTyBYM rumnep00Jia KAaHOHUK
TEHIJIAMACUHM TY3MHI XaM/la aCUMITOTAJAPH TEHIJIAMACUHHU

TY3UHT

1. My(4,1), My(2,-1).
2.Mi(-5,-4),  My(- 2,-3).
3. Mi(-1,-3,), My(-1,-5).
4M; (0,7), M, (7,8).
5. M (0,-8), M, (- 2,-5).
6. M1(0,4), My(1,6).
7.M; (-5,9), M, (- 2,6).
8. My(3,8), M,(2,0).
9. Ma(3,5), My(1, 2).
10. Mi(3,-2),  My(-1,2).
11.My(3,1), M,(- 4- 4).
12.My(3,4), Ma(2,- 4).
13.My(1,-7),  My(4,-6).
14.My(1,7), M, (-7,5).
15. My(1,-8), M, (5,10).
16.My(1,4), Mx(2,6).
17.My(5,4), Mx(3,6).
18.My(5,-2), M, (3,1).
19.My(- 3,-1),  My(2, 2).
20.My(3,-2), M, (-8,2).
21.Mi(-1,5),  My(3,-3).
22 My(3,- 4), M,(1,0).
23 My(2,-7), M (-5,1).
24 My(2,7), Ma(- 2,7).
25.My(- 6,8),  My(1,0).
26.M,(1,7), M,(6,-9).
27 My(5,1), My(1,6).
28.My(7,1), M, (7,1).
29.M;(5,0), My(-1,4).
30 M4(3,3), My(- 4, 2).



10 Tonmupuk
Kyiingaru Tenrjiamanap OuJian Oepujirad napadoJIaHuHr
NnapaMeTpPyUHU TONUHT BA MAKJIUHA YM3HUHT.

CoNOOhWNE

15x% = 7y-6
16x% = 4y+16
17y? = Ty+14
18x% = 4y+8
19x% = -dy+5
20(y-9)’ = 8y+4
21x° = -4(y+5)
22x° = 3y+9
23y° = 3x+9
24 x° = -4y-8
25y° = 12x-6
26x° =9y
27y° = -4x+34
28x% = 8y
29(y-8)* = -4x
30x” = 3y-24



Il cemecTp
1 Tommumpuk.
X BEKTOPHHU p, [, BEeKTOpPJApP OPKAJIU YU3UKJIU UPOoaa KHIUHT

1. x= {2,009, p={0-1,2}, g= {1,0-1}, r={1,2,4}.
2. x= {5-12,1}, p={1,-30}, q= {111}, r={0,-1,2}.
3. x= {0,2,4}, p={31-1, gq= {031}, r={1,11}
4.x= {155}, p={211} q= {203}, r={121}
5.x= {123}, p={201}, q= {1,2,-1}, r={04,-1}.
6. x= {521, p={110, q= {213}, r={1,0/1}
7.x= {1,5,7}, p={0,-1,1}, g= {201}, r={3,-1,0}.
8.x= {514}, p={2,02} g= {011}, r={3,-1,4}.
9.x= {1,1,1}, p={11,0}, q= {101}, r={1,0.2}.
10.x= {-3,7,4}, p={2.2.1}, q= {201}, r={1,1,1}.
11x= {955}, p={411} q= {2,0,3}, r={1.21}
12x= {555}, p={201}, q= {1,3-1, r={041}
13x= {334}, p={1,02} g= {0,1,0}, r={2,-1,4}.
14x= {3,3-1, p={3,1,0}, q= {121}, r={1,0.2}.
15x= {-1,7-4}, p=1{121}, q= {203}, r={1,1,1}
16x= {6,5-14}, p={1,1,4}, g= {0,3,2}, r={2,1-1}.
17x= {6-1,7}, p={1,-2,0, q= {113}, r={1,04}.
18x = {5,15,0}, p={1,0,5}, q= {132}, r={0,-1,1}.
19x= {2,-1,11}, p ={1,10,, gq= {0,1,-2}, r={1,0,3}.
20.x ={11,5,-3}, p={1,0,2}, q=1{1,01},  r={25,-3}.
21. x = {8,0,5}, p =1{2,0,1}, q=1{1,1,0}, r=1{4,1,2}.
22.x =1{3,1,8}, p =1{0,1,3}, q={12-1,  r={2,0,-1}.
23.x=1{8,1,12}, p={1,2-1}, q={3,0,2}, r=1{1,1,1}.
24.x=1{-9,-8,-3}, p={1,4,1}, q={320},  r={1,-12}.
25 x=1{-59,13}, p={0,1,-2}, q={3,1,1}, r={4,1,0}.
26.x={155,6}, p=1{0,51}, q={3.2-1},  r={1,1,0}
27.x = {8,9,4}, p =1{1,0,1}, q={0,-2,1}, r={1,3,0}.
28. x ={3,1,3}, p =1{2,1,0}, q=1{1,0,1}, r=1{4,2,1}.

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



30. x = {0,- 8,9},

P, J BeKTOpJAp KOJUIMHEAPMU?
.a={1,2,-3},
a={2,0,1},
.a={-2,2,1},
.a=1{1,2,3},
a={2,5,1},
.a={1,2,- 2},
a=1{1,2,3},
.a={1,3,-1},
.a={-1,- 2,2},
.a={1,3,2},
.a=1{1,0,1},
.a={-241}
.a={3,54},
.a={1,4,- 2},
.a={1,- 2,5},
.a={3,4,-1},
.a={-2,-3,-2},
.a={1,4,2},
.a={5,0,-1},
.a={0,3,- 2},
.a={1,3,2},
.a={-2,7,-1},
.a={3,7,0},
.a={-1,2,-1},

©O~NODUAWNER

25.
26.
27.
28.
29.
30.

a ={8,3,-1},
a = {3,-1,6},

a ={3,7,0},
a={2,-1,4},

AB, AC BekTopaap opacugaru Oypuaxk

a={5,0,- 2},

a={1,- 2,4},

P = {O,' 211}a

q= {3’1"1}1

2 TONIIUPHUK

b ={1,0,-1},
b =1{ 23,1},
b ={-1,- 2,2},
b={2,1,1},
b ={5,0,2},
b ={1,3,-1},
b ={2,-1,0},
b ={2,1,3},
b=1{1,0,2},
b ={1,-2,6},
b ={-2,3,5},
b={1,-2,7},
b=1{59,7},
b={11,-1},
b ={3,-1,0},
b ={2,-1,1},
b={1,0,5},
b ={3,-2,6},
b={7,2,3},
b ={1,-2,1},
b ={1,-2,6},
b ={-3,5,2},
b ={1,-3,4},
b=1{2-71},

b ={6,4,3},
b ={4,1,3},
b= {5,7,10},
b ={7,3,5},

b ={4,6,-1},
b ={3,-7,-6},

3 TONIHUPUK

p =3a +6b,

p =2a+ 2b,

p =a +3Db,
p = 2a +3b,
p =-a+b,
p=a-+b,

p = 6a - 2b,
p = +a -3b,
p =a+3b,
p=a-b,
p=a+2b,
p = 5a +3b,
p =-2a +hb,
p=a+b,

p =4a- 2b,
p = 6a -3b,
p =3a +9D,
p = 2a -Db,

p = 2a -Db,

p = 5a -2b,
p=a-b,

p =2a +3b,
p =4a - 2b,
p = 6a - 2b,

p = 5a -3b,
p = 2a-b,

p = 4a -2b,
p = 6a -3b,
p =3a +2b,
p = 2a -3b,

KOCUHYCHHH TOIIHHT.

1. AQ2,- 2,3),
2. AQ,- 2,6),

B(1,-1,2),
B(-12,- 2,-3),

C(4,- 4,5).

C(-9,- 2,- 6).

r={4,0,1}.

g=-a+2b.
g=3a-2b.
g=2a-b.
g=a-b.
g=a-3b.

g =a+2b.
g=-3a+b
g=-4a+2b.
g =-2a-6b.
g =-6a +6b .
g=3a-b.
g=2a-b.
g=3a-2b.
g=4a+2b.
g=-2a+b
g=-2a+b
g=-a-3b.
g=-6a+3b.
g=-6a+3b.
g =3a +5b .
g =-6a +6b .
g =3a +2b.
g=-2a+b
g=-3a+b.

g =3a+5b.
g=-4a+2b.
g=-2a+b.
g=-4a+2b.
g =5a-7b.
g=3a-2b.



A2, 3,-1),
CA(L-1,1),

.A(3,3,-1),

. A(L-7,-4),

3
4
5' A(_ 21_ 210)1
6
7
8

. A2, 2,6),
9. A(0,1,0),

. A(3,2,0),
LA 2,- 4),
CA(-4,2,2),
.A(5,3,2),

. A(- 3,- 4,5),
CAQ2,- 2,-6),
A5, 2),
CA2,2,-1),

. AGB,-1,-1),
CA(-1,2,1),
AG5,- 2,-3),
.A(0,1,4),

. A2,4,-1),
.AG3,- 6,4),
CA(L,2,- 4),
. A(3,2,-1),

. A(- 4,3,2),
CA2,-1,1),
CA(7,1,2),

. A(3,-3,2),
LA (2,-2,3),

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

4 TonmMpPUK

C(3,1,1).
C(1,1,0).
C(5,- 2,1).
C(4,4,-1).
C(4,3,1).
C(6,-6,10).
C(4,1,3).
C(4,0,2).
C(-1,2,-1).
C(-3,-8,1).
C(5,- 4,-1).
C(2,- 3,1).
C(4,-8,-10).
C(4,2,-1).
C(4,-1,-1).
C(4,- 2,-1).
C(4,- 2,- 2).
C(5,3,-3).
C(5,-10,-1).
C(- 2,4,-1).
C(9,1,1).
C(12,- 2,- 4).
C(- 4,2,2).
C(- 2,- 4,0).
C(6,-1,2).
C(1,-1,3).
C(-3,4,-3).
C(-2,-5,3).

aBa b BekTOpJapra Kypuirad napajiejorpaMm 103aciHU TOMHHT Ba

1.

P.d BeKTOpJIap OpcUaaru

a=p + 3q,

b=2p - q,

OypyakHu Xuco0Jjia Hr
Ip|=2, lgl=1

Up,q=n/6.



2. a:2p +0q, b:p 'Sq, |p|=2’ |q|:2’

Op,q=n/4.
3. a=p - Zq, b:p + 3q’ |p|=1’ |q|:2’

0 p,q =n/2.
4. a=3p -5q, b=p + 2q, Ipl=2, lal=1

U p,q =5n/6.
S>. a= P-q, b:2p + Zq’ |p|=1’ |q|:6’

0 p,q =3n/4.
6. a=p+2q, b=3p -2q, Ip[=3, lal=2,

O p,q =a/3.
7. a=2p-2q, b=p +q, Ip[=2, al=3,

0 p,q =n/2.
8. a=p+aq, b=p — 4q, Ip|=7, |al=1

0 p,q =n/4.
9. a:4p_4q’ b:p + 3q’ |p|=2’ |q|:1

O p,q =/ 6,
10. a=p +q, b=2p - q, Ip|=2, |al=3,

0 p,q =a/3.



16.

17.

18.

19.

.a= p + 2q1 b:3p - q1 |p|=1’ |q|:2’
0 p,q =n/6.
. a=3p + q’ b:p -qu |p|=4’ |q|:1
0 p,q =n/4.
. a=p-3q, b=p + 2q, |p|=1/5, lgl=1
O p,q =a/2.
. a=3p-24, b=p + 5q, lp|=4, |q|=1/2,
0 p,q =5n/6.
.a=p - 2q, b=2p +q, Ip|=2, lg|=3,
0 p,q =3n/4.
a:p + Sq’ b:p -qu |p| = 2’ |q|:3’
0 p,q =n/3.
a=2p -q, b=p + 3q, Ip|=3, lal=2,
O p,q =a/2.
a=4p + q’ b:p - q’ |p| = 7’ |q|:2’
0 p,q =n/4.
a=p-4q, b=3p +q, Ip|=1, lal=2,

0 p,q =n/6.



20.

21.

22.

23.

24.

25.

26.

27.

28.

a=p+4q,

a=3p + 2q,

a=4p - q,

a=2p + 3q,

a=3pq - q,

a=2p + 3q,

a=2p — 3q,

a=>5p+q,

a=7/p — 2q,

b=2p - q,

b:p-q’

b=p + 2q,

b:p-qu

b=p + 2q,

b=p — 2q,

b=3p + q,

b=p -3q,

b=p + 3q,

Ip|=7,

|p|=10,

IpI=5,

|p|=6,

IpI=3,

Ip[=2,

IpI=4,

Ip[=1,

Ip|=1/2,

lal=2,

l9|=1

|al=4,

lal=7,

|al=4,

al=3,

lal=1

lal=2,

lal=2,

0 p,q =n/3.

0 p,q =n/2.

0 p,q =n/4.

Op,q =n/3.

Up,q =n/3.

0 p,q =n/4.

0 p,q =n/6.

0 p,q =n/3.

0 p,q =n/2.



29.

30.

a=6p - q,

a=10p +q,

5 Tonumupuk.

©NOoO Ok WDNPE

a={1,3,0},
a={3,2,1},
a=1{0,6,1},
a={4,1, 2},
a={2,5,0},
a=1{1,0,-1},
a={4,3,1},
a={-24,3},
a=1{2,5,8},

.a={1,5,1},
.a={2,3,1},
.a=1{-3,0,1},
.a={-4,111},
.a={3,1,- 2},
.a={-3,5,-1},
.a={4,1,-1},
.a={3,3,1},
.a={2,-4,- 3},
.a={-2,4,4},
.a={-1,4,1},
.a={-1,5,1},
.a={1,2,-1},

. a={5,5,5},
.a={3,3,- 2},
.a={3,5,0},
.a={1,3,-1},
.a={-4,3,-1},
.a={-2,-4,-3},
.a={3,2,1},

b=p +q,

b=3p — 2q,

Kyiingaru BekTopsap

b ={-1,0,-1},
b= {5,5,5},

b = {0,2,0},

b ={3,2,1},

b ={2,-1,2},
b ={- 2,-1,0},
b= {5,1,2},

b ={4,7,5},

b ={1,-3,-7},
b={17,1},
b={11-1),
b ={0,5,5},

b ={-1,5,5},
b ={1,-2,1},

b={21,- 2},

b ={2,-1,3},
b ={- 2,2,-1},
b= {3,5,5},
b ={2,-3,-7},
b ={-1,6,-1},
b ={1,5,1},
b = {4,4,4},
b ={4,-4,3},
b ={2,- 2,1},
b={1,-1,- 2},
b = {2,3,0},
b ={0,1,2},
b= {2,6,5},
b ={2,3,-7},

Ip|=3, al=4,

0 p,q =n/4.

Ip|=4, l9|=1

0 p,q =n/6.

KOMILIAaHAPMH ?

c={1,2,1}.

c ={0,-1,- 2}.
c={1,1,1}.

c = {5,5,5}
c={1,1,1}

c ={3,1,-1}.
c={2,1,-1}.
c ={2,0,-1}.
c ={0,5,10}
c={2,2,1}.
c=4{2,2,1}.

c ={5,-1,- 2}.
c ={5,0,3}

c ={-5,2,3}.
c=1{1,2,-1}.
c ={-3,2,-1}.
c={-2,2,-1}.
c={2,2,2}

c ={0,5,1}

c ={3,- 2,1}.
c ={3,2,3}

c ={1,5,-2}.
c ={0,1,-2}.
c ={0,1,5}

c ={2,2,2}

c ={-3,0,-1}.
c ={3,-1,-1}.
c={1,2,-1}.
c={1,55}



30. a ={2,-5,1},

Asyunaan A A,As érura

b ={1,6,1},

c={-2,-3,1}.

6 TONMHUPHUK
Yugapu Ai,As A3z Ay HyKTaJapaa O0yJran TeTpajdap XamMHUHA
Xuc00,120, yYHUHT
TYHIMPUJITaH 0AJTaAHJITUTHHHA

TOIINHI .
1. A(2,4,7), Ax(3,3,2),
2. A(- 2,4,8), Ax(4,-1,2),
3. Au(6,1,3), Ay(6,- 2,-3),
4. A0,-1,2), As(-3,3,- 4),
5. A(0,- 4,3), As(-5,1,- 2),
6. Au(2,1,1), Ax(0,5,7),
7. A(4,1,-1), Ay(1,4,-1),
8. Au(5,2,1), As(4,5,4),
9.A,(0,2,- 2), Ay(1,9,3),
10.A(12,2,3), As(- 7,-5,0),
11.A(1,3,6), Ax(2,2,1),
12. A (- 4,2,6), As(2,- 3,0),
13.A(7,2,4), AN(7,-1,- 2),
14.A(2,1,4), Ay(-1,5,- 2),
15.A(-1,-5,2), As(- 6,0,-3),
16.A(0,-1,-1), Ao(- 2,3,5),
17.A(5,2,0), As(2,5,0),
18.A(2,-1,- 2), Ax(1,2,1),
19.A(-2,0,-4),  As(-1,7,1),
20.Ay(14,4,5), Ay(-5,-3,2),
21.A4(1,2,0), As(3,0,- 3),
22.A(2,-1,2), Ay(1,2,-1),
23.A4(1,1,2), Ax(-1,1,3),
24.A,(2,3,1), As(4,1,- 2),
25.Ay(1,1,-1), Ay(2,3,1),
26.A4(1,5,- 7), As(- 3,6,3),
27.Ay(-3,4,- 7), A(L,5,- 4),
28.Ay(-1,2,- 3), Ay(4,-1,0),
29.A.(4,-1,3), Ax(- 2,1,0),

A3(0,1,2),

As(-8,7,10),
As(2,2,0),
As(-9,-5,0),
As(4,7,- 2),
As(3,-3,- 7),
A3(0,1,3),
As(8,3,- 3),
As(6,- 6,- 2),
As(- 4,-8,-5),
As(-1,0,1),
A;(-10,5,8),
As(3,3,1),
As(- 7,-3,2),
As3(3,6,- 3),
A3(1,-5,- 9),
As(1,2,4),
A3(5,0,- 6),
As(4,- 8,- 4),

As(- 2,- 6,-3),

As(5,2,6),
As(3,2,1),
As(2,- 2,4),
A3(6,3,7),
As(3, 2,1),
As(- 2,7,3),
As(-5,- 2,0),
As(2,1,- 2),
A3(0,- 5,1),

A4(-3,7,- 2).

Au(-3,4,- 2).
Au(- 5,1,0).
Au(-8,-5,4).
Au(- 9,7,8).
Ay(1,8,5).
Au(- 2,0,0).
Au(-7,12,- 4).
Au(3,- 2,8).
Au(- 4,0,-3).
Au(- 4,6,-3).
As(- 5,2,- 4)
Ay(- 4,2,1).
Au(- 6,-3,6).
Ay(-10,6,7).
Au(-1,- 6,3).
Au(-1,1,1).
Ay(-10,9,- 7).
Ay(1,- 4,6).
Au(- 2,2,-1).
Au(8,4,- 9).
Ay(- 4,2,5).
Au(-1,0,- 2).
A(7,5,- 3).
Au(5,9,- 8).
A(- 4,8,-12).
Au(2,5,4).
Au(3,4,5).
Au(3,2,- 6).



30.A¢(1,-1,1),

1.My(0,7,- 4),
2. My(5,8,3),
3. My(1,3,5),
4.My(0,- 2,-1),
5. Mi(2,3,1),

(5,12,1),

(1,- 2,2),

(2,3,-5),
(10,- 2,1),
1(3!3!'1)1

(2,- 2,2),
(1,5,- 4),
1(2! 4’1)a

(- 2,- 3,2),

1(' 5’1"1)1
(1,3,-5),
(0,- 2,2),

A (- 2,0,3),

As(2,1,-1), Ay(2,- 2,- 4).

{ TOMHPHUK
Mo nmykragan M;,M; M3 HyKTajiapaaH yTyBYM TeKHCIMKKA4Ya
OyJiaran macogaHu XucoO0JIaHT

Mo(4,8,-1),

M,(10,5,6),
Ma(-5,5,2),

My(-3,-1,2),
M(2,0,3),

M,(4,5,2),
M2(4,3,0),
MZ(O!S!'3)1
M2(0,-1,-3),
My(-3,2,3),
My(5,8,2),
M2(1,6,6),
M,(4,5,- 2),
M,(4,-1,- 2),
My(- 2,1,3),
My(3,5,- 2),
M2(5,3,1),
M2(0,5,4),
Mz(1,-1,-3),
M2(2,2,3),
M2(2!6!'1)1
M(10,-5,3),
My(-5,-5,- 2),
M(1,5,2),
My(- 2,1,-3),
My(- 4,1,2),
My(- 4,3,1),
My(1,5,-3),
My(1,-1,2),
My(-3,2,1),

8 TonmupuK

Mo mykTagan ytuo, MM,

Ma(- 2,1,3), Mo(- 9,10,2).
M2(8,7,4), Mo(7,0,1).
Ma(7,-1,8), Mo(-3,4,3).
Ms(1,0,- 2), Mo(-3,3,1).
Ma(1,2,0), Mo(3,0,5).
Ms(5,1,4), Mo(- 2,- 6,2).
Ms(1,2,9), Mo(6,1,- 6).
Ma(- 4,2,-1), Mo(- 4,9,-8).
M3(4,0,0), Mo(-1,4,6).
M3(3,0,6), Mo(- 2,5,- 4).
M3(2,-1,0), Mo(10,1,- 2).
Ma(3,7,- 4), Mo(-7,10,1).
Ms(4,-1,5), Mo(3,- 4,5).
Ma(-1,1- 2), Mo(2,5,3).
M3(2,2,1), Mo(-3,5,5).
Ma(4,1,4), Mo(- 2,6,- 2).
Ms(1,2,0), Mo(7,1,-6).
Ma(4,- 2,-1), Mo(4,-9,-8).
M3(4,2,0), Mo(-1,- 4,3).
Ms(1,0,6), Mo(1,-5,- 4).
Ma(- 2,1,3), Mo(- 9,10,- 2).
Ma(1,1,5), Mo(- 7,1,-1).
Ma(5,4,0), Mo(- 6,4,-3).
Ma(1,1,- 2), Mo(-3,-3,-1).
Ms(1,3,0), Mo(- 3,1,5).
Ma(-5,-1,4), Mo(3,-6,2).
Ma(-1,- 2,9), Mo(7,1,6).
Ma(4,- 2,-1), Mo(4,-9,-8).
Ma(4,1,1), Mo(-1,- 4,6).
M3(3,1,6), Mo(- 2,-5,- 4).

NMePHeHIUKYJIs OVJIraH TEeKUCJIUK



BeKTOpFa TEHIrJIaAaMaCHuHHU
1. My(3,2,0), M.(4,1,5),
2. Mo(-5,-1,0), Mi(- 5,1,- 4),
3. My(2.- 4,- 2), Mi(-1,-3,- 7),
4. Mo (-5,3,10), M, (0,5,7),
5. M (2,-10,- 4), M; (0,-6,-8),
6.Mo(1,9,2), M.(0,4,7),
7.Mo (0,- 2,7), M, (-5,- 4,9),
8. Mo(-1,1,- 4), M4(3,8,- 2),
9. Mo(-1,7,- 6), M4(3,5,-1),
10.M  o(-5,2,5),  My(3,-3,- 2),
11.Mo(-3,1,1), My( 3,1,5),
12.Mo(5,-1,1), M;( 3,1,4),
13.Mo(-2,4,1), My( 1,3,-7),
14.My (-5,-3,11), Mi( 1,-5,7),
15. Mo (2,9,-3), M ( 1,- 4,-8),
16.Mq(-1,9,-2), My 1,4,-7),
17.Mo(1,-2,-7), M.( 5,4,4),
18.Mo (2,-1,-4), My ( - 3,5,- 2),
19.My(2,1,1), My( - 3,-5,-1),
20. Mo (-4,-2,5), M ( 1,3,- 2),
21.Mo(1,1,1), My( - 4,-1,5),
22.My(5,-1,2), Mi( 3,3,- 4),
23.Mo (-2,4,1), M, ( 1,2,-7),
24.My(5,-3,0), My 1,2,7),
25.My(2,10,1), Mi( 2,- 6,-8),
26.My(-1,9,-2), Mi( 1,1,7),
27.Mo(2,1,7), Mi( 5,1,1),
28. M (1,-1,-4), M, ( -3,7,1),
29.My(1,-7,5), My( - 3,5,0),
30.Mo(5,2,-5), Mq( - 3,3,3),

1. X-y+3=0,

2. Xx-y+3z-5=0,

3. X-4y+32-3=0,
4.6x+ 2y-4z+17=0,

TY3UHI.
My(2,-1,4).
My(- 2,2,-3).
My(- 4,-1,-5).
M, (2,7,8).
M, (- 2,-5,-9).
M,(1,6,9).
M, (- 2,- 2,6).
M,(2,11,0).
My(1,3,- 2).
M,(4,-1,2).
My(- 4,-1,- 4).
My(2,- 2,- 4).
Ma(4,1,-6).
M, (- 2,-7,5).
M, (2,5,10).
M,(2,6,3).
Ma(3,-2,6).
M, (3,10,1).
My(2,2,- 2).
M, (5,-8,2).
My(3,3,-3).
Ma(1,-5,0).
M, (-5,- 2,1).
M,(- 2,7,-8).
Ma(1,-5,0).
M,(- 4,6,-9).
M,(1,8,6).
M, (- 2,7,1).
My(-1,-3,4).
My(- 4,-1,- 2).

9 TonmmUpUK
Kyiiugaru Tenrjiamanap OujiaH Oepuiral TeKUCJINKIAD
opacuaaru Oyp4akHu XUcOOJaHT

X-2y+5z-10=0

X+ z-2=0

Ix-y-z+2=0
3Xx+3y-3z-8=0



5.6x+2y-4z+17=0, I +3y-62-4=0

6. x-y+ zV2-5=0, X+y-22+7=0
7.y-3z+5=0, y+2z-3=0

8. x+ 2y-3z+1= 0, X+ 6y+2z-10=0
9. X+y+2z-5=0, 12x+16y-152+2=0
10. 5x-y+2z+12=0, 3x+2y+z+10=0
11.x-3y+5=0, 2X-y+5z2-16=0
12.x-3y +z-1=0, x+z-1=0

13. & -5y + 3z-1=0, x-4y-z+9=0

14. X-y+2z+15=0, 5x+9y-3z-1=0
15. 6K+ 2y-4z+17= 0, x+y-6z-4=0
16.x+ 2y + 2z-3 =0, 16x+ 12y-15z-1=0
17. 3y-z= 0, 2y+z=0

18. 6x+ 3y-2z= 0, X+ 2y+6z-12=0
19. 2x+ 2y+z+ 9=0, x-y+3z-1=0

20. x+ 2y+ 2z-3= 0, 2X-y+2z+5=0
21. X+ 2y-31=0, X+y+2z-7=0

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

23. X-2y+ 3z+ 23=0, 4y+z+5=0

24. x+y+ 3z-7=0, y+z-1=0

25. X-2y+ 22+ 17=0, X-2y-1=0

26. x+ 2y-1=10, X+y+6=0

27. %-z+5=0, 2x+ 3y-7=0

28. %X+ 3y + z-18=0, 2y+2z29=0

29. X+ 322=0, X+2y+22+5=0
30. x+ 4y-z+ 1 =0, 2x+y+4z-3=0

10 Tonmupuk
Kyiingaru Tyrpu YM3UKJIAPHUHT KAHOHUK TEHIJIAMACUHU TY3HHI.

1 2x—-3y+2z+2=0, 6 X+y-2z-2=0
" |2x+3y+z+14=0. ©|x-2y+2z=0

X—2y+2z-4=0,
2x+2y—-2z-8=0.

{ 1
{X+y+z—2=0, g {4x+y 3z+4=0
{ an
{ o

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

2.
3x-2y+3z+4=0

w

Xx—-y-3z+2=0. 2X-y+z+4=0

2x+3y+z+3=0,
Xx—-3y—-2z+3=0.

B

Xx-3y+z+4=0

X+y-z-4=0,
X—-y+2z=0.

5. 10.



+5 +11=0, 6Xx—-7y—-4z-2=0,
10,0772 26. |1 YT
-y+2z-1=0. X+7y-z-5=0.
+2-2=0, 3x+3y-2z-1=0,
11,07 Y727 2g. [TV
X—-2y-z+4=0. 2x-3y+z+6=0.
6x—7 2=0, A4x+y-3z+2=0,
12007 Y727 29 TV
X+7y—-4z-5=0 2x-y+z-8=0.
3y+2z-5=0, +y+z-2=0,
13,7y Teen 30772
2x-5y-z+5=0. x—-y-3z+6=0.

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

2x+3y—-2z+6=0,
x-3y+z+3=0.

3X+4y+3z+1=0,
2X—4y—-2z+4=0.

;
{
{
{
{
{
{

oy serao
o
{
{
foc
1
1
{
i

2x-3y—-2z+6=0,
x-3y+z+3=0.

2x+y-32-2=0,
2x-y+z+6=0.

6X—-5y+4z+8=0,
6Xx+5y+3z+4=0.



11 Tommmpux
Kyiingaru Tyrpu YM3uK Ba TEKUCJIUKHUHT KECHIIMII HYKTACH

KOOOpAMHaATAJIAPUHUA TOIIHHI.

1 X-2_y-3_z*1 X+y+2x-9=0.
1 1 4

o X*1_y-=3_ Z;rl, X+2y-z+5=0.

2 1
3. Xllz yf: 2;1, x-3y+z-8=Q
4. X__]—:X:i X-y+42:0

3 0

6. X*L_Y*2_Z 4i3y.73=0
0 1 -
7. XTl_y=2_2%2 ioy+0743=0.
2 1
8 X_—].:y;Z :E' X-y+4z-5=0
2 0 1
9. X_¥=1_2*4 oy v+z+4=0.
1 2 -1
10.X42_Y=2_2*1 5y 4y 37+7=0.
1 0 0
11,271 y=2 _2*1 5y3y+27-9=0.
2 4 5

12 x+1: y+4: z-1

, -X-2y+z+5=0.
2 4 5

13.X72_Y=5_278 ' oy+27.8=0.
-2 4 3

14. X;Z = yal = 21+22’ 2x-3y+4z=0.

15,272 = Y2272 2x4+3y-22+5=0.

16,2 1= Y2 =272 4x+3y-22+3=0,




17.X71_y*+4_ 212, Ax-2y-27+3=0.

19.X = VT‘l . 2;15 2X-2y+22-4=0.

20, XZ2_¥y*2_ 2‘12, x-y-3z+10=0.

21. = =4 4x+2y+2z+1=0.

20 X1 _y*3_z71 oyioy.0745=0.

23, X*2_Y*S_2%5 3y 3y457.8=0.

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

25 X2 _YT2_Z"1 By4y+27+1=0.

26. X2 _Y¥*2_271 4y 3y+27.3=0.

, 6X-y+2z+3=0.

28 X*1_Y¥=2_275 5y oy+47-5=0.

29 X“1_y*1_z+4 ' ov.07+4=0.

, X-4y-z+7=0.

12 Tonmmpuk
P HYKTaHHHI TEKMCJIUKIATU NPOEKIMSICH KOOPAMHATAJIAPUHH

TOIIAHT .
31.P(1,0,1), 4x+6y+4z-25=0.
32.P(-1,0,-1), 2x+6y-2z+11=0.
33.P(2,1,0), y+z+2=0.
34.P(0,2,1) , 2x+4y-3=0.



35.P(-1,2,0), 4x-5y-z-7=0.
36.P(2,1,-1), x-y+2z-2=0.
37.P(1,1,1), X+4y+3z+5=0.
38.P(1,2,3), 2x+10y+10z-1=0.
39.P(0,-3,-2), 2x+10y+10z-1=0.
40.P(1,0,1), 2y+4z-1=0.
41.P(2,-1,1), X+6y-4z-25=0.
42.P(1,0,-2), X-5y-2z+12=0.
43.P(-2,-1,0), -y+z-5=0.
44.P(1,2,-1), -2X+4y-3z=0.
45.P(-1,-2,-1), -4x+3y-z-5=0.
46.P(1,0,-1), 3x+3y-52=0.
47.P(-1,-1,-1), -x+4y-2z+5=0.
48.P(0,5,3), x-10y-10z-8=0.
49.P(-1,-5,3), 2x-5y-10z+4=0.
50.P(-1,-2,-1), -2y-5z-1=0.
51.P(2,4,1), X+y+z-25=0.
52.P(-1,5,-1), 8x+2y-3z+17=0.
53.P(5,-1,0), 4y+5z+2=0.
54.P(-1,-2,1), 6x-4y-9=0.
55.P(1,2,6), 5x+2y-z-4=0.
56.P(-2,1,-1), -x+2y-3z-2=0.
57.P(2,2,2), 3x-4y+5z+5=0.
58.P(-1,-2,-3), 3x-5y+10z-10=0.
59.P(3,3,-3), 4x-y+12z-10=0.
60.P(-1,-1,-1), 5y+8z-15=0.

13 TonmupuK

P HykTara Kydugaru TYFpu YM3UKJIApra Huc0aTaH CHMMETPHK
OyJIraH HyKTAHUHT KOOPAUHATACUHU TOIHUHI .

1. P(0-3,1), XT‘lz_llzf.



2. P(2,1,-1), X=2-Yy_-z*1
2 0o -1
3. P(-103), X=¥*l_z
0 2 1
4. P(30,-1), X=¥"1.2
1 1 -1
5 P(-121), X*l-y-2z
- 2 0
6. P(3-10), X=Y-2z*1
1 0 2
7. P(-1,30), X=Y-271
1 -1 -
8. P(1-12), X=Yy*fl_z-2
0 1 -2
9. P(0,3-1), X*t-y_z
2 1 O
10. P(O,Z,l), X_4: y+1: 2_2.
2 -1 3
11. P(0,-3,-2), X~1-y*15_2z
1 -1 1
12. P(2-1,1), X" 42-y*3_z-2
1 05 1
13.P(1,1,1), X“2-y*l>_z-l
1 -2 1
14.P(123), X®=YTI.Z
2 2 0
15. P(1,0,-1), X=3®_y-1d_2z
2 2 0
16. P(2,1,0), X-2-y*1>_z+05
0 -1 1
17. P(-2,-30), X*O°_y*15_2-05
1 0 1
18. P(-1,0,1), X=Y¥y-l>_2z-2
-1 0 1
19.P(02,1), X -y _2z2-2
2 -1 1
20.P(3-3-1), X=6-¥y=35_2*05
5 4 0
21.P(333), Xl-y-15_2z-3
-1 0 1
2.P(-120), Xr0°_y*0r_z-2
1 -02 2
23.P(2,-2,-3), XZ1-y*05_z+15
-1 0 0
24.P(-10,1), X*O9_y-l_z74

0 0 2



25.P(0,-3,-2), X~ 95_y*15_z-15
0 -1 1
26. P(-3,1,0, X-t-y-2_z+1
1 -2 2
2 0 -1
28.P(-2,1,-2), X=¥y-l_z*4
5 -1 0
29. P(-1,2,3), x"1_y-1_z+4
-2 -1 0
30. P(-2,1,1), X4-Yy _z*2
0 -1 -4

TonmmmpurkIapau 0axapuiln 0yiu4ya MEeTOAMK KypcaTrMaJjiap

Oxopuna xenuTupuiran TONIIMPUKJIApHU Oaxkapulll y4dyH Tajabanap

«AHaJUTHK TEOMETpUs» OynumHu Oyiuda Kyiluaaru Hasapui Oujmmiiapra sra

OynumuIapu Taad KWIMHATH:

1.

BekTopmapHuHT CcKansp, BEKTOp Ba apajaml KymalWTMacu Tabpudu Ba
X0ccanapu.

BekTopiap CHUCTEeMAaCHHUHT YW3HKJIH OOFJIMKIWTH Ba YU3WUKIU JPKIWIATH
TaspudIapu Ba XOCCAIAPH.

Bekropnap yctuaa OaxapwiaguraH YH3WKIM aMalllap Ba  yJIApHUHT
XOccanapu.

Texucnuknaa Ba ha3oga KoopaAUHATATIAP METOIHM.

5. Tekucnukaa Ba ¢azona TYFpU YU3UKHUHT OCpUITUII YCYJIIIapH.

Texucnukna MKKMHYA TApTUONM 4YM3UKIAD Ba YJApHUHT  KaHOHUK
TEHIrJIaMaJlapH.
da3zoaa TEKUCIUKHUHT OCpUIIUII YCYIUIapH.

@Pa30/1a TEKUCIUK Ba TYFPU YM3UKHUHT y3ap0 KOWJIAIINIIIHN.



| cemectp OVitnua TOMUUPUKIAPHUHT Oaxkapuiuiny OVitnda KypcarManap.
1 TommumMpuk
Macananunr Kyiinanmu. bepwiran X = {X 1,X;,}  BekTopHUHT P = {p 1,P2,}
, ={q 1,02} sa r ={r 1, r 5} BexTOpaaAp OYiinya EMMIMACHUHH TOIIHHT.
Eunm.
1. M3nana€tran X BEKTOPHUHT €imimacu X = ap + fq kypuHUIga 6ymamu.
2. By Bektop TeHrMK o, [ y3rapyBumiapra HucOaTaH ~KyHHIard HMKKA

y3rapyBUMIM TEHTJIaMajap CUCTeMAacH1aH noopar

P1a + Quf = X,
Pro + QS =X
3. Xocui 6yaran TeHraamanap CUCTEMacuHu a, 3, y3rapyBuniapra HucOaTaH euno
X— BEKTOPHUHT P, g BekTopJsp OYyinua Ehunmacuaaru kodpdUIUeHTIApHU
TOIIAMU3.

Kapob X = ap + Bq kypuHHUILIIA E3VUTUIIA MYMKHH.
Mucon. X = {3,-1} Bektopuu p = {2,0}, g= {1,-1} BekTopmap OVyiinua
YU3HUKJTA U(OJ1a KUIJIAHT.
Eypm.
1. Uznanaérran €iryiMa Kydnuaara YpuHuIaa 0ymanu
X=oap+pq
2. 0, B ¥ysrapyBuwiapra HucOaTaH &3wmiraH Oy BEKTOp TEHIJIMK KyHUaaru

TCHIJIaMajlap CUCTCEMACHU OuJIaH TEHT KYy4JId.

3. Cucrema sirona 0=1,3=1, ecummra sra.

Kasob: X =p + Q.



2 TONIIMPHK,.
Macananunz kpiuauwmu.  a={a,,a,} b={b,b,} BexTopnap 6epunran 6yca
p=Aa+Ab Ba q=pa+ b BekTOpaap KOUIMHEAPMH?
Eyuw . Mabnymku, P = 0Q TECHIVIMKHU KAHOATJIAHTUPYBYM O COHU MaBKY[
oyica, Oy BekTopiap kosuinHeap Oynaau. bomkaya kuinb aiTranaa
BEKTOPJIAPHUHT KOOpAMHATAJIapy IpONopLUUoHa Oyiica, yaap KouinHeap 0yaaau.
Koopaunaracu 6mnan 6epuiran BEKTOpJIapHU KYIIHII Ba COHra KYTaWTHPHILL
X0ccanapura acocjaaHuo P Ba (| BEKTOPJAPHUHT KOOPAMHATACUHU TOIIAMU3.

1. Arap p={p,,p,} Ba q={0,,q,} BekTOpHAPHUHI KOOpIMHATANTAPU

npornopuuoHan o6yica, SbHU PPy , Y X0J11a P Ba ( BEKTOpJIap KOJUIMHEAD

1 2

OYnaau. Arap TeHIJIMK OakapuiMaca, | Ba ( BEKTOpJap KoJTMHeap OYiamaiiau.

3 TONIUPUK,
Macananune Kyiuunuwu. A(Xy, Y1,), B(X, V2,), C(X%, Y3,) HyKTaap Oepuirad
6ynca, AB Ba AC BeKTOpJap opacuaary 0ypuyak KOCHHYCHHH TOIMHT.
Euuw: AB Ba AC BEKTOpIAp OpacuIaru Oypyak KOCHHYCHHHU TOTHII KyHHIaru
dbopmyna EépaamMua XUCoOIaHAIH.

_ (AB AC)
e

1. AB Ba AC BeKTOpJap y3yHJIMIMHH XaMJa yIAPHUHTH CKaJIAp
KYMalTMaCUHU TONUII YYYH aBBaj Oy BEKTOPJIAPHUHT
KOOpAMHATAAPUHU TOTIAMU3.

AB={x, =y, =¥} AC={x; = x.,y; - .}

2. BexTop y3yHJIHMru Ba UKKH BEKTOPHUHT CKaJIsIp KyMalTMacHHH
xucobnam dopmynanapaas GonaanaHuIaIu.

3. Kentupunran popmyna €pmamuna cosg OypyakHM XucoOJaHAIU Ba

XKaBOO KEITHPUIIAIHN.



4 TONIHUPUK
Macananune Kyuunuwu:. My ( Xo, Yo) HyKTaman ytuo, n (A, B) BekTopra
HEePIEHIUKYIISAP OYarad TYFpy YU3UK TEHTJIAMAaCHHH TY3UHT.

Eyyw: V3manrad TyFpy YM3UK TEHIVIAMACU KYWHUIard TEHIJIama OpKaln
TY3UJIA]IN.
A3 + B(y-yo) =0
S TONIHUPHUK

Macananune kyuunuwu. Kyiunarm A;x+By+C; =0  Ba Axx+Byy+C, =0
TEHTJIaManap Ounad Oepuiirad TYFpH YM3HUKJIAap OpacuIaru OypyakHU XUCOOJaHT.
Euuwi: Mabnymku, OepiiiraH UKKH TYFPU YM3UK Opacuaard OypyakHH TOIIMII
YUyH YJIApHUHI WYHAITHPYBUM BEKTOpPJApU opacujaru Oypuak tonmianu. Jemak
Oepwiirad TYFpu YM3UKIAPHUHT HYHAITUPYYIH BEKTOPIApU

U-B1,A1) Ba W (-B,, Ay) BekTopiap oacuaaru Oypyak 3 TOMIIHPHKIA
KypcaTuirad ycynijaa Teruuuid ¢popmynanap EpaaMuaa TOMUIA M.

Tyrpu Oypuakiu nekapT KoopauHaTajmap cucremacura HucOatan o) Ba O
TYFPU YU3UKIAP Y3UHUHT Oypyak Kod3()PUIMEHTIN TeHrJaamacu OuiaH Oepuira
OyicuH, SHHU

d:y=kx+ by
d,; y = kx + b,.
k,=tgd,, k,=tgo, y xonga 0y Tyrpu Ynu3uKIap opacuaru
Oypuak Kyiugaru ¢hopmysia OpKajid XucoOJIaHaau.

t -t
109 =100, ~90) = et
1 2
k, —k
t - 2 1
9=k

6 TOMUPHUK

Macananunz Kyuunuwmu. Mo(Xo, Yo) Hyktagan Ax+By+C =0 T1yrpu unsukkaua
oynran macodaHu XuCcOOIaHT.

Euuw d 1y¥pu um3uK ymyMui TeHrIamacu Ouian Oepwiran Oyncus. Mg
HYKTaJ[aH TYFPH YU3UKKA PENPEHAUKYIISIP TYIIHPAMHU3 Ba YHUHT acocuHu H Ounan
oenrunanmMus.

MoH Bektop y3unnuru Mg Hykragan d TyFpu umsmkkada Oyiran macoga
nevinnany Ba p (Mo,d) kypununina €3unaam.



BexTopnapHuHr ckansp KynaiTMacu Tabpudura Kypa

HMo = |[HM|[n]cos(HM,n)= p (Mo,d)|n|&1)

bynngan p(M,,d) :%

HMolA= AXy + By, + C, |n|=vA*+B? »SKaHJIWTHHU 3HTHOOpra OJud

Kyiiuaaru popMynaHu €3UII MyMHUKH.
| Ax, + By, +C|
M,,d) =
P = e
Tonunran dopmyna opkanu OepwiraH HyKTaJaH OepuiraH TYFpU YM3MKKaya

Oynran macodanu XxucobsiaH MyMHUKH OYiaau.

8 TONMHUPHUK
Ma’bJ'IYMKI/I, TCKHUCIINKIA 3JIJIMIICHUHT KAHOHHWK TCHIJIaMaCHu

2 2

X_2 + é =1
a

KYypuHUIIIA OYVIMO, 3JUTMIICTa TETHIIUIA UXTUEPHI HYKTAaHUHT KOOpAUHATAIapu Oy

b=l o .

TEHIJIMKHA KaHOATIAHTHPA/IH. by epna b'=a-c® rtenrnuk ypuriu 6yau0, a

SJUTMIICHUHT KaTTa sSpuM YK, D 3ca JJUIMICHUHI KUYHMK SIpUM VKU 71e0
IOPUTHIIAN, C 3Ca DJUIAIC MapKasujaH (GOoKyc HyKTarada 0ynraH macoda.

Jemak Miy(x1, V1) Ba My(Xp, Y2) HyKTajapiaH YTYyBYM SJUIMIICHUHI KaHOHHUK

TEHIJIAMAaCUHU TY3UIl Y4yH Oy HYKTaJapHUHI KOOPAMHATalapyu KaHOHUK

TEHIJIaMara Kynuiaad sSbHH

Tenrnamaiap Ouprajavkia edwiaay Ba a, b karraaukiap Tonviaam.

9 TonmmuUpUK
Ma’bJ'IYMKI/I, TCKHUCIINKIA FI/IHCp6OHaHI/IHF KaHOHHK TCHIJIaMaCHu

2 2
X
-2=1
a- b
KypuHumga  Oynub, rupepOosara TETULJIA ~ UXTUEPUM  HYKTAHUHT
KOOpJIMHATajapu Oy TEHIJIMKHUA KAaHOATIAHTUPAIH. by epnma b= &

TEHIJIUK YpuHiu Oyiauo, a rUNepOOJaHUHI XaKuKuid spuM yku, b aca



TUIEPOOOJIAHUHT  MaBXyM SIpUM YK €0 IOpUTHIaau, ¢ 3ca  rumepoosa
MapkasugaH Qokyc HyKraraya 0ynran macoda.

Jlemak Mi(X1, V1) Ba My(Xp, Vo) HyKTajmapjaaH YTyBYM TUIEpOOJaHUHT
KaHOHUK TEHTJIAMACHHU TY3UIII y4yH Oy HYKTAJIapHUHT KOOPIUHATAIAPU KAHOHHK

TEHIJIaMara Kyuujiaau sSbHU

2

D VS S P
b2

a’? b? a’
Tenrmamanap Oupraaukia eduaaay Ba a, b KaTTaaukiap TOIMMIAIM.

10 Tonmupuk

Texucnukaa napa0oJlaHUHT  KAHOHUK  TEHIJIaMacu Kyiugaru
KYpUHUILIUTApAAH Oupua OYIUIIN MyMKHUH:

y=2px  y=-2px, =-2py | *=2py
Oy epaa  p KarTalvk mapaOOJaHUHT HapaMeTpu 1ed aTtanud YHUHT F€OMETPHUK
MabHOCHU MapabonanuHr (OKyC HyKTacHJaH AupeKTpucacuraya 0ynran macodanu
anukyaian. HOxopunmarnm mapabosia KaHOHHMK —TEHIVIAMajapuaaH —JacTiaOKu
UKKUTACH y4YyH CHUMMETpHsl VKU OX VKmaH uOopar O6ynau0, OMpUHYM TEHTIUK
OunaH aHMKJIaHYBUYW Mapalojla OX YKHUHI MycOaT KMCMHUAA, UKKUHYU TEHTJIUK
OusaH aHUKJIaHYyBYM Napabosa oX YKHUHT MaH(pHUI KHCMUA KOWIamaau. Y YuHIA
Ba TYPTUHYM TEHIVIMKJIAp OWJIaH aHUKJIAHTaH napalosiaJapHUHT CUMMETPUS YKIap

oY yKkzaH udopat 6ynaau.

Il cemecTp 0yiinya TOMUMPUKJIAPHU 0aKapuIl YYyH KypcaTMaJjap
1 TonmMpuk.
Macananunr Kyiunuim. bepunran X = {X 1,X, X3}  BekTopHUHT P = {p
LP2,P 3}, 9={q 1,00,0s} 6a r ={r 1, 1 2, I 3} BekTOpIIAp OYiinya ERMIIMACHHH

TOIIUHI.

Euwr.

1. 3nana€tran X BEKTOPHUHT €imimacu X = ap + Bq + yr kypuHumga 6ynamu.



2. by Bektop TeHrnmuk a, B, Y y3rapyBumiapra HucOaTaH KyHugaru y4
y3rapyBUMIIM TEHIJIaMalap CUCTEMacuIaH noopar

Pao+ Quf + ray= X,
Pro + QB+ 12y =X,

p30(+Q3ﬁ+r3y=X3.

3. Xocun OYirad TeHrjiaMangap CUCTEMacuHH «, 3, Y Yy3rapyBuuiapra HucOaTaH
eund X—  BEKTOPHHUHT P, 4, r Bektopap Oyiinua Elnnmacuaaru
KO3 UIIUEHTIAPHU TOTIAMHU3.

Kapob X = ap + g+ yr kKypuHUIIIA E3UTUITN MyMKHH.
H3z0x. Arap TeHrnamanap cucremacu eymmra sra Oymmaca (P ,q Ba I' BeKTopiap
OMp TKHUCJIHMK/A XKOMITaKO KoJica) y X0J1a X BEKTOp P,(Ba ' BEKTOpJap OpKaiu
¢innmara sra O6ynaMaiiau. Arap TeHIrjamanaap CUCTeMacH YeKCH3 KYI eduMmra sra
oynca (p, 9,r Ba X BeKTOpJIap OMp TEKUCIUK/IA YKOWIAIIAIN) Y X0JIIa X BEKTOp [,
q,r BekTopJap Oyitnua siroHa éinimMara sra oyiMaiau.

Mucon. x = {3,-1,2} Bektopuu p = {2,0,1}, q= {1,-1,1} Ba r = {1,-1,-2}
BeKTOpap Oyinya yn3ukiu udoa KUIuHT.

Euuwu.
1. Uznanaérran €iryiMa Kydnuaara YpuHuIaa 0ymanau

X =oap+pg+yr

2. Q, B, y y3rapyBumiapra HucOataH €3wiran Oy BEKTOp TEHIJIMK KyHHIarud

TCHIJIaMajlap CUCTEMACHU OuJIaH TEHT KYy4JId.

20+ pB+y=3
-pf-y=-1
a+p-2y=2
3. Cucrema sirona 0=1, 3=1,y=0 eunmra ora.

Kasob: X =p + Q.



2 TONIIHUPHUK,
Macananunz Kpiaunumu.  a={a,,a,,a,} b={b,b,,b,} BexTOpnap 6epunran
oynca p=Aa+A,b Ba q=pa+ b BekTOpIap komumHEapMuU?
Eyuw . Mabnymku, P = 0Q TCHIVIMKHU KAHOATJIAHTUPYBYM O COHU MAaBKY[
oynca, Oy BekTopiap koumHeap 0ynaau. bomkada kumb aiTranma
BEKTOPJIAPHUHT KOOpAMHATAIapy IpONopLuoHai Oyiica, yiaap KouinHeap 0yaaau.
Koopaunaracu 6minan 6epuiaran BEKTOpJIapHU KYIIHII Ba COHra KYTTaWTHPHILL
Xoccajgapura acocyianu0 P Ba (| BEKTOPJIAPHUHT KOOPAUHATACHHU TOMIAMU3.

1. Arap p={p,,p,.ps} 1 9={0,,9,.9,} BekTOpIAPHUHT KOOpAMHATATAPH

MPOTOPIIMOHAN OYJica, SIbHU P_Pe &, y X0J1/1a P Ba (] BEKTOpJap KOJUTMHEap

Oynanu. Arap TeHIJIMK Oaxxapuiamaca, SbHH

PiyPo Py PL_Pr Py PP Py
@ 49 4 4 9 0 ¢ g, G

oynca, y xonaa
p Ba (] BEKTOpJIap KoJIMHeap Oyimaiiau.
Mucon . a={-128 Ba b={37,-1} BekTopsiap 6epuiaran. p=4a-3b, q=9b-12a
BEKTOpJIAp KOJUIMHEAPMHU?
Euuw
1. BekTOpiapHU alilMpuIl Ba COHra KynaiTUPHIL Xoccalapura Kypa p éa q
BEKTOPJIAPHUHT KOOPJIMHATATIAPUHHA TONIAMU3!
p={-13-1335,q={3939-103.

-13_-13_ 35 .
2. = = — Oynranugan P, ( BEKTOPJIAPHUHT KOJUIMHCAPIINTHHH

39 39 -10¢

KypUIl MyMKUH

/Kae00: P, ( BeKTOpaap KOJUIMHEAD.

3 TONIHUPHUK,
Macananune Kyuunuwu. A(Xy, Y1, 1), B(X2, Y2, 22), C(X, Y, Z)HyKTanap

Gepunran 6ynca, AB Ba AC BEKTOpJIap OpacHIaru Oypuak KOCHHYCHHH TOTIHHT.



Pexca. AB Ba AC BeKTOpJIap opacujard 6ypuak KOCUHYCUHH TOIHUII KyHuaaru
dbopmyna EépaamMua XUCoOIaHAIH.

_ (AB AC)
T e

4. AB Ba AC BEKTOpIAp y3yHJIUTMHHU XaM/a yJIapHUHIU CKAIp
KyIaTMacCHHU TOTHMII YYyH aBBajl Oy BEKTOPJIAPHUHT
KOOpAMHATaJIapUHU TOIIaMU3.

E:{Xz XY, "Y1 4 ‘%},E:{Xs XY T Y4 _21}-

5. BekTop y3yHIMIH Ba MKKM BEKTOPHHUHI CKAJISIP KyNalTMacUHU

xucoOnam y4yH Kyhunaaru ¢popmynanapaad ¢oiganianaMmus:

‘E‘ = \/(Xz - X1)2 + (yz - y1)2 + (Zz - 21)2

‘ﬁ‘ = \/(X3 - X1)2 + (y3 - Y1)2 + (23 - 21)2

(AB,AC) = (%, =%,)(% = %) + (¥, = ¥)(¥s = Y1) + (2, — 2)(z, - 2,)

6. Kenrupunran popmyna €pnamuna cosg OypyakHU XucoOJlaHAIU Ba
XKaBOO KEATUPUIIAIH.
Mucon. A(-2,4,6),B(0,2,-4),C(-6,8,-10)nykranap Gepuiran 6yinca, AB
Ba AC BEKTOpJap OpacHaaru Oypuyak KOCHHYCHHHU XHCOOJIAHT.
Euuw:
1. BEKTOpIAPHUHT KOOPAWHATATAPUHU TOTIAMU3:

AB={2-21}, AC ={- 44,-4}.

2. BEKTOp y3yHJUTHHH XUCOOJAII Ba UKKH BEKTOP CKaJAp
KYIanTMacuHu XucooOmam ¢popmysanapu EpaamMuaa Kyluaaruiap
TONWJIA/IU:

[AB =2° +(-2)” +2° = 2J3AC| = |/(-4)* + 4> + (-4)* =43,
(AB,AC) = 2* (-4) + (-2) * 4+ 2* (-4) = -24,

3. roKopua KenTupwirad Gopmyna EpraMmuia cosg OypUakHH

TOIIaMU3 .

COS¢ :_—24:—1_

2./3% 4.3



JKaeoé: AB Ba AC BekTOpiap opacujgaru 0ypuak -1ra Tewr.
4 TONIIMPHK.
Macananune Kpiaunuw . |p|=py.lo=d, Ba p,q BekTOpIap
opacunaru Oypuak ¢ Oyinca a=a,p+a,q Ba b= p+f,q BeKTopiapra

Kypujrat mnapaJuicjiorpaMm rHO3MHAU XI/ICO6JIaHF.

Egum. a Ba b BekTopmapra KypuiraH napajuieJorpaMMm 103U Oy

BEKTOpJIap BEKTOp KYMaWTMaCUHUHT MOJIYJIUTa TEHT:

S= |[a, b]| (2)

1. Vxku BEKTOPHUHT BEKTOP KymalTMacu xoccanapuaad ¢oinaaanuo

Oepuiirad BEKTOPJIAPHUHT BEKTOP KYMAUTMAaCUHU XUCOOIaiiMU3.

[a,b|=|a, p+a,0.8p+ B,o|=a,8|p. p|+ a8, |p.a|+ 2,80 |+ 2,8.|a.q) =
(@8, -a,R)|p.

1. Bekrop kymaiiTMa MOAYJIUHUA XHUCOOIANMU3.
[5,5] = Hal,Bz - azﬂlnﬁua‘sin¢.(sin¢ >0, YyHKH 0< $ < 71).
1. (2) bopmynanan doitnananud mapauieorpaMm 3UHA XHCOOIaiMus3.
S=[ab]=]a,,- azﬂlnﬁua‘ sing .
Mucon: a=3p+2q M b=2p-q BeKTOpJapra KypuiraH napasuienorpaMm 031MHH

xucobnanr. Bynna ‘E‘:4,H:3 Ba  p,q BeKToOpiap opacuiaru oypuak 371/4.

Euuw.

1. BexTop KymaiiTMa xoccanapunas doiinananu6 [a,b] Hu xucobmaiimus.
la.b]=[3p+ 24,2p - 0| = 6[p. p|- 3p.al+ 4la. p|- 2la.q].
2. BexTop KYymaiitmMa MOy THHE XHCOOIAMHE3.

5] = fp.d] = fp.al= s = 4212

3. s=|ab]=422.
Kaeoo: S=42/2



O TONIUPHUK,
Macananunz Kpiuunuwmu. a={a,a,,a},b={b,b,.b}c={c,c,.c.}
BEKTOpJIap KOMILJIAHAPMU ?
Euuw. bepuiran y4a BekTop KoMIuianap (0up TeKHCITUKIA ETUIN YIYH)
OVJIUIIM ydyH yIapHUHT apajalll KymaiTMach (@hc) HOJIra TEHr OYIINIIH
3apyp Ba €TapJH.
1. Koopaunaracu Ounan Oepuiirad y4 BEKTOPHHUHT apajall KynaiTMacu

KyHugaru gopmyia opkaiu udoaanaHaIu.

I T
(ab,c)=[b, b, b.
G G G

Mucon. a={746},b={211,c={191117} BexTopnap KoMIIaHApMH?

Euuw.
7 4 6
(abc)={2 1 1/=0
19 11 1
(a,b,c) =0 6ynranu cababmu a,b,c BeKkTONAp KOMILIAHAP.

XKapo6: a,b,c BekTOpIAp KOMILIAHAP.

6 TONMIHUPHK.
Macananune Kyuunuwiu. Ydiapu ACGYLZ), AG Y. Z),  A(X,Ys Z),
A, (%,,Y,,2,) HyKTajzapaa OYJaraH TeTpadap XaKMHUHU Xuco0madb, A, yuuaaH
A1AA3 érura TymupuiIrad OalaH Iy y3yHIUTHHU TOTIUHT .

Euuw.

1. AA,,AA, AA, : BEKTOPJAPHUHT KOOpAMHATATIAPUHH TOIIAMU3

E:{Xz_xyh Y. % _21}1
m:{xs_)(v)’s_yl’zs_%}’

AA, :{X4_X1-Y4_yl,z4 _21}-



Y4 BEKTOp apasyam KylmaiTMaCHHUHT T€OMETPUK MabHOCHUTA Kypa

V, =<V, =2 (AR AAAR), (3)

by epna V.. V..~ AA,AA,AA, BekTopjlapra Kypwirad TeTpadap Ba
rapageIONUIEeTHUHT XaKMIIapH.

Vo =2S

m T g TAAAA [ (4)

HNKKkn BEKTOp BEKTOpP KYNAaWTMACUHUHI T€OMETPUK MabHOCHA Kypa

1 -
SAA1A2A3 ZE‘[AiAZ’AiAS]'
(3)Ba (4) bopmynanapau Takkocaad Kyhuaarura sra 0yiaMus.

3V, :‘(A1A21A1A3’A1A4)‘
Sonma, (AR AR

1. Duau BEeKTOPJIApHUHT apajall KynalTMacHHHU XUCOOIaiMu3!

h =

(5)

X=X Y= 474
(AALAALAA) =X =X Y35— Y, Z3—17),
X, =X Yo=Y 2,72

(3) bopmynara kypa TeTpa’ap XaK MUHH XUCOOIaiMHM3.

3. Hkku BeKTOp BEKTOp KYyHNaNTMAaCHMHUHT KOOPAMHATACMHU Ba MOJIYJIHWHU

XUCOOJIaNMU3:
i i k
[AlAZ’AlAS]: X=X Y=Y, 4,74 =
Xs= X Ys= Y1 4374

Yo~V 22_21‘_ X TX Yo Y
4.  (5)bopmynara kypa hOamaHMKHENA XHCOOTANMUS3.

Ys— Y1 23_21' X=X Ys=Y;
Mucon. Yunapu A1(2,3,1),A5(4,1,-2),A5(6,3,7),A4(-5,-4,8) nykTanapaa 0ynaran

X, =Xy 4,774

X3 = X, 23_21’

TeTpadJp XaKMUHU Xuco0naab, A yuumgman AjAAz  &rura
TYIIAPUITAH OaJaHJITH Y3yHJIUTUHU TOTIHHT.
Euuw:

1. Kyituaaru BeKTOpJapHUHT KOOpJWHATATAPUHUA XUCOOIaNMU3:



AA ={2-2-3, AA, ={406}, AA ={-7-77}.

2. By BEeKTOpJapHUHT apaiail KynaiTMacuHu Tarmamus3:

2 -2 -
(AA, AA,AA)=|4 0 6|=20@2+270+(-3)(-28 =308
-7 -7 7

(3) dopmymara kypa TeTpa’ap XaXKMUHHU TOIAMH3:

V, = % [BO8KyO. 6up

OHJa WKKM BEKTOp BEKTOp KymalTMmacuiaH QoiganaHub mnanaaienonumes

ACOCHHUHI IO3VHU TOIIaMU3.

x|

i
[AA, AA|=]2 -2 -3=-12-24] +8k ={-12-248)
4 0 6

[AA. AR =127 + (247 +&7 = 28

IOxopunarn mMabiiyMoTIapaaH dbolinanann® mapamenonunesn  OadaHIIUTUHUA

TOIIaAMU3.

n=[AR AR AR s08_,,
Ian. AR 28

/Kaeoo: V, :1—24 (xy6 Oup.) , h=11.

/ TONHUPHK,
Macananune Kyuunuwmu. Mo(Xo,Yo,20) HykKragan Mi(Xy,y1,21), Ma(Xo,Y2,2),
Ma(X3,¥3,Z3) HyKTajgap[aH yTyBUM TEKHCIHMKKada Oyiaran Mmaco(aHu XMCOOJIaHT.
Eunm. WM3manran macodanu  ywiapu Mo(Xo,Y0,2), Mi(X1,Y1,2), Ma(X2,Y2,2),
Ms(X3,Y3,23), HykTamapaa Oyiaran terepa’apHunr  Mo(Xo,Yo,20) yuuman M;M,oMs
¢rura TYImUpHWiITaH OanaHura cudaruiaa Kapam MyMKAH. VIKKWHYE TOMOHJIaH

Mo(X0,Y0,Z0) HyKTajaH TeKuciMKkaun OynaraH d macoda M;M, BEKTOPHUHT

TEKUCITMKHMHT HOpMall BeKTopy R OYiiM4a NpOeKIMACH y3yHIIMIHIa TEHT, SIbHU



d =|rP,MM| =M (6)

TekucnuKHUHT HOpMan Bektopu H M M,,M,M, BekTOpIapra OpTOTOHAI

Oynranu cababnu yHM BEKTOp KymaiTMa cudaThaa XaMm TOMHII MyMKHH:

n=[M,M,, MM,

1. BekTOpiapHUHT KOOpJWHATAIAPUHUA TONIAMU3!

Mle :{Xz — XY, Y4, _21}'M1M3 :{X3 XL Y; TV 4 _21}'
MlMO :{Xo X Yo "Y1 4 _21}

[ ] k

n:[MlMZ’M1M3]:X2_X1 Yo=Y 4,74
X=X Ys= N 474

2. (6) dpopmymara kypa Mo(1,-1,2) HyKTagaH TEKUCIMKKa4da OYraH

MacodaHu XuCcoOIanMus.

Mucon. Mo(1,-1,2) aykragan M;y(1,5,-7),Mx(-3,6,3),Ms(-2,7,3) HyKTasapaaxn

YTYBYM TEKHCIMKKa4a OyiaraH MmacoaHu XUCOOIaHT.

Euuu:

1. MM, ={- 4410, MM, ={- 3213, M,M, ={0,-69}

c [ j Kk
nle1M2'M1M3]:—4 1 10
-3 2 10
_ MM | -105 B
2. =i, M| = N 102 +107 + (57| !

Kaeoo: d=7

8 TONUPHK.

Macananune Kyuunuwu . Mo(Xo,Yo0,Z0) HyKTamaH ytub, M,M, BekTopra

NepIeHANKYISAp OYNTraH TEeKHCIVK TEHTJIaMacuHu Ty3uHT. by epma Mi(Xq,Y1,2;) Ba
Ma(X2,Y2,22)-



Euuw. Mabnyku, Mo(X0,Y0:%0) HykTaman Y16, 0On={AB,C} Bekropra
NEPICHIUKYJISAp OyiaraH Tekuciauk TeHriaamacu A(X-Xo)+B(y-yo)+C(z-2)=0 (7)
KYpUHHUIIA OY1aau

1. TexucnMKHUHT HOpMaJ BEKTOPU N cudaruia

M. M, :{x2 XY, — Y1, Z, — 21}. BEKTOPHHU OJIaMU3.
2. Mo(X0,Y0,20) HyKTaman ytu6, M,M, BEKTOpra IEpHEHIUKYISp Oyiran
TEKHUCIIUK TEHIJIaMacH
(X2 =X)(X= %) + (Y2 = Y1 )(Y = ¥o) +(2, = 2)(2-2) =0
Mucon. Mo(2,5,-3) My(7,8,-1), M, (9,7,4)6epunran, Mg(2,5,-3) OM,M,,
TEKUCIUK TeHIJIaMacHHU Ty3UHT
Euuw.
1. TexkucIMKHUHT HOpPMall BEKTOpHU n cudartuaa W = {2,—L5}
BEKTOPHHU OJIAMU3.
2. Hopman Bextopu n={2-15} 6ymb6, Mo(2,5,-3) HykTaman yTyBum
TEKHUCIIUK TEeHIJIaMaCUHU Ty3aMu3.
2(x-2)-1(y-5)+5(z+3)=0
Kaeoo. 2x-y+5z+16=0.

9 TonmuUpuK.
Macananune Kyuunumu. Ax+By+C,z+D=0, A+B,+C,+D, =0 rtekucmuxmap
opacuaaru Oyp4akHd XHCOOJIaHT.

Euuw. VIkku TeKMCIUK opacujiard Oypuyak Oy TEKUCIUKIIAP HOpMall BEKTOPJIApU

opacuaaru Oypuakka TeHT
n ={A.B,.C}n, ={A,,B, C,}.
o

Mucpan. X+2y-2z-7=0, X+y-35=0 Tekucnukiap opacugaru OypuakHH

cosp=

XHUCOOJIaHT.



Euuw. IOxopugard MabiyMOTra Kypa MKKM TEKHCIUK OpacHuard Oypyak
ynapHuHr HOpMman Bektopmapu n, ={12-2} Ba n, ={110} opacmmarm Gypuaxka
TeHr. VIKKU BEKTOp opacuaary OypyakHu Xucobmam (opMyaacura Kypa:

cosqo=(n_1’n_2)= 11+20-20  _ 1
njih] VT2 (27VE+r V2

@=arccosl/~/2) = 77/4

/Kaeo6: Texucnukiap opacugaru Oypuak ¢ =n/4.

10 TonmuUpHuK.

Macananune Kyuuauwu. YMyMud TeHriamMacu OwuiiaH OepuiraH WKKU
TEKUCJIUKHUHT KecuIIMach cudaruna OepuiraH TYFpU UYU3UKHUHI KaHOHUK
TEHIJIAMAaCUHU E€3UHT

Ax+By+C,z+D, =0,
Ax+B,y+C,z+D, =0.

Euuw.
1. bepunran TEKUCIMKIAPHUHI HOpMajl BEKTOpPJIApH n_l={A1,Bl,Cl},Ba
n, ={A,,B,,C,} KoiIMHEeap SMaCIUTMHM SBHHM TEKHUCIHKIAP OMPOp TYFpu
YU3UK OYi11a0 KECUITUIITMHUA TEKITUPaMU3.
Bepunran  Mo(Xo,Y0,Z0) Hykraman ytu6 a={I,mn}, Bekropra mapasien
OynraH TYFpU YWM3HKHUHT KAaHOHWK TEHIJaAMacH KyWHJard KYpUHHINIIA
oynanu

X_ony_yozz_zo (8)
I m n

3. DHAM TYFpU YM3UKKA TETULUIM OUPOpP HYKTAHUHI KOOOpIAWHATACHUHU

TOIIAMHM3. DyHMHI y4yH TEHIrjIamjap CHCTEMACHIard ys3rapyBUWJIApAaH



Oupura KuiimMaT OepuO KOJTaHJIAPUHU TEHIJIAMajlap CHUCTEMAaCHHU €YUl
OpKajy TOIIaMU3.
4. TonwirangapHd TYFpU YHU3UKHUHT KaHOHUK TEHIJaMacura Kynuo,
TEHIJIaMaHU €3aMU3.

Mucon . Kyiingaru TyFpy YU3UK TEHIJIaMAaCHHU KAHOHUK TEHIJIAMACUHU E€3UHT.

2x+3y+z-8=0,
{x—Zy—22+1: 0.
Euuw.

1. n, ={231}n,={1-2-2} BekTOpNap KOMIMHEAD DMACIMIUHU TEKIIMPUO

KypaMus: 2,3
yp 17 o

Jlemak BeKTOpJjap KOJUIMHEAp 3Mac, y XOJAa TEKUCIHUKIap Oupop TYFpU

YU3HK OYilnab Kecuiau.

2. aOm ={231,a0n, ={1-2-2}.
_ T -
[nl,n 1|=-4i+5j-7k.

1 -2 -2

Pl

3. DHAM TYFPU YM3MKKKTAHWHT KOOPJAMWHATACHHU TONAaMHU3. ByHHMHT y4yH
y3rapyBuujIapHUHT OupopTtacura, macainaH y=0 xwiimat Oepamus. Y

XoJiaa KYﬁHHaFH TCHIJIaMalap CUCTEMACHUra ra 65'/J18,MI/13.

2X+z2-8=0,
Xx—-2z+1=0,
y=0.

By epna Tenrimamanap cucremacu Xo=3, =0, =2, eunmra sra. Jlemak Mq(3,0,2).

-4 "5 -7
Kaeo6: Bepuiran TYFpu YM3UKHUHT KAHOHUK TeHrnamacy . X~3 - Y _2-2,
-4 "5 -7
11 TonmMpuKk.
Macananune  Kyiunumu. XTX YT 274 TYFpU YHM3WK Ba

| m n

Ax+By+Cz+D=0TeKuCIMKHUHT KECUILTaH HyKTaCUHU TOTIHHT .



Euuw.

1. Tyrpu 4M3HK TEKHCIUKKA Mapayjiesl dMACIUTHHU TEKIIUpUO Kypamus,
SBLHM arap TYFPY YM3UKHMHT MyHaITHpyBYd BekTopH a={,mn} Ba
TEKUCIMKHMAT HopMan Bektopu  n={A B,C} mepmenaukynsap Oynamaca
YJIApHUHT CKaJIsp KymanTMacu HoligaH Gapkiu Oyianu, ssHA

Al+Bm+Cn#0

By xonna Texuciank OmnaH TYFpy YM3UK OUp HYKTaga KeCUIIaIH.

2. Tekucnuk  Ba  TYFPUM  YUBMKHUHT  KECUIITaH  HYKTACUHUHT
KOODAMHATACHMHM  TONMII YYyH y4  Y3rapyBuUWJId  TEHIJIaMallap
CHUCTEMAacCHHH €YHIN Kepak Oymamu (TYFpu YHM3WKTCHIJIAMACH WKKHTA Ba
TEKUCJIMK TeHrlamacu). JIekuH Oy XoJifa TYFpU YM3HKHHHT TapaMeTpUK
TeHTJIaMacuaaH (oinanaHui Kynaipok Oynaau.

TyFpu YM3UKTEHITIaMaCUHU

X_Xlzy_Y1:Z_21:t

| m n

Kypununigan napaMeTpuk KYpUHUIITA KEJITUPAMU3!

X=It+x,
y=mt+y,,
z=nt+z.

3. X, Y, Z ¥3rapyBUWJIAPHUHT KUHUMATIAPUHU TEKUCIUK TEHTJIaMacura
Kyinb xocws OynaraH TeHriiamaHu t Y3rapyBuwmra HucOataH edu6d 1=ty

KHUMAaT TONWJIaIN.
4. Tomwiran 1y KuWMaTHU TYFPU YM3UKHUHT MapaMeTPUK TEHIJIaMacura
KYUHO TEKUCIWK Ba TYFPU YUBHMKHMHT KECHINTaH HKTAaCHHUHT

KOOpAHHAaTaJIapHu TOIMIIAAH:
X, = Ity + X,
yO = mtO + yl’
z, = nt, + z,.
JleMak TEeKUCIHK Ba TYFpU YM3MK (Xo, Yo, Zo) HYKTa1a KECHUIIIA IH.

Mucon.



TYfpu yn3uK Ba  2X-3y+Z-8=0 TEeKHCIMKHUHT KECHIITaH

z

2 0o -1

HyKTacu KOOpAUHATaJapUHU TOIUHT .

Euuw:

1. Tyfpu YMBHKHUHI WYHAITUPYBUM BEKTOP HMBA TEKUCIMKHUHI HOpMal
BEKTOPJIAPUHUHT CKaJIsIp KYyNaiTMAaCUHU XUCO0JIaMu3:
(an)=22+00-9)+(-nm=320

Jlemak Oy BeKTOpiap MEPHEHIUKYISAP dMAC, IbHU TYFPU YU3UK Ba TEKUCIHUK

Oup HyKTaJa KeCHIIIa N,

2. xz1_y+1_z
2 0o -1

=t

Tyfpyu YM3UKHUHI TApaMETPUK KYpPUHHILJArd TEHIJIaMacu Kyduaaruya
oynanu :

XxX=2t+1,
y=-1
z=-t

3. by kuiimaTiapHu TEKHCIMK TEHIJaMacHIaru Yy3rapyBUMJIAPHUHT YHUTA
Kyhicak 1 y3rapyBuura HEcOaTaH TEHTJIaMa XOCHII OO :

22t +1) -3(-) +1(-t)-8=0=t, =1 OYymanu.

4. TonwiraH KUUMAaTHM TYFPU UYHU3UKHUHT [MapaMEeTPUK KYPUHUILIATU
TEeHIJIaMacHUIaru t y3rapyBUMHUHT YpHHra KyWuO TYFpu 4M3UK Ba
TKYUCJTUKHHUHT KECUILTAaH HKTACH TONUIaaH

Xo=3, Yo—=-1,2=-1.

Kaeoo6: Tyrpu un3uk Ba Tekuciuk (3,-1,-1) HykTama kecumaim.
12 Tonmmmupuxk.
Macacnanunz Kyuunuwu. P(Xo, Yo Z) Hykranuar Ax+By+Cz+D = 0
TEKUCIIMKAAru MpoeKuusich P’ HyKTaHMHI KOOpJIWHATaCUHU TOIUHT .
Euuw. Wznanran P’ nykra P HykTaman Oepuiran TEKMCIMKKA TYHIMPUITaH
NEepHeHANKYJISPHUHT aCOCHJIaH nbopar Oynaau.
1. P myKragan yTuO, OepriiraH TEKUCIIMKKA MAPICHIUKYISp OYnraH TYFpu

YM3UK TEHTJIAMAaCHHU Ty3aMH3. DBYyHHHT Yy49yH TYFPU YH3HKHUHT



HyHanTUpyBYH BEKTOpPH cU(paATHIA TEKHCIMKHWUHT HOpPMaj BEKTOPWUHU

omamu3, spHM  a=n={AB,C}. V Xonga TYFpu YM3MKHMHI KaHOHHK

TEHTJIaMacHu KyHuaara KypuHuma oyiau:

X=X, Y-y, _2-2,
A B C

2. Xocun Oynran TYFpu 4un3uK buian OepwiraH TEKHCIUKHUHT KECHINTaH
HyKTacHHHM Tolicak Oy HyKTa P’ HyKTa Oynamm.

X=X _Y~Yp 2%,
A B C

Y Xonma TYFpM UYW3UMKHUHT TapaMETpUK TEHIJIaMacCH KyHuJaru
KYpuHHIIAA OYnaau:
X=At+Xx,,
y=Bt+y,,
z=Ct+z,.
3. X, Y, Zy3rapyBunJapHUHT KUMMaTapuHU TEKUCIIMK TEHJIaMacura Kyuuo
t y3rapyBunra HucOaran eunnaam Ba t=to, KHMaT TOMMIIAIN.
4. Tonwmnran to KMAMaTHU TYFU YU3UKHUHI [MapaMETPUK TEHIJIAMACHUIa
KYHKUO u3naHran P’ HyKTaHUHT KOOpJWHATACHHU TOMaMU3.
H3o0x. lllyHra yxmam HyKTaHUHT TYFPU YM3UKAArW NMPOEKIUSACHHU XaM TOIHII
MYMKUH.
Mucon. P(1,2,-1) nykranuar 3X-y+2z-27=0tekucnukaara mnpoexiusicu P’
HYKTaHUHI KOOPJWHATACUHU TOIIMHT.
Euuw.
1. P nykragan ytu0 GepuiraH TEKWJIMKKA MEPICHIUKYISAp OYIran TYFpu
YU3UK TEHIVIAMACHUHM Ty3aMu3. DyHUHI Yy4YyH TYFpU UYU3HKHUHT
HyHanNTUpyBUM BeKTOpU cudartuga OepuiraH TEKUCTUKHUHT HOpMal

BEKTOPUHHU OJIaMH3,abHH: a=n={3-12}. YV Xxoiga TYFpu YHU3MKHUHT

KaHOHHWK TEHIJIaMacH KyHujaaru KypuHuiiaa oynamu:

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



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

=t. Jecak, TSl’FpI/I YU3UKHUHT [TapaMCTPUK TCHIJIaMaCH

Xx=3t+]
y=-t+2
z=2t-1
KYpUHHUIIIA OY1aau.
by udonmanapHu TEKHMCIMK TEHrjIamMacura KysMu3 Ba U y3rapyBUMHHUHT
KUMMaTUHU TOTIAMU3:
3(3t+1)-1(4+2)+2(2-1)-27=0=t=2
3. TYFfpH YU3MKHUHI TapaMeTpHK TeHrjamacura t,=2 KuiiMaTHu KYHuO
TYFPU YM3UK Ba TEKUCIWKHUHT KECHUINTaH HYKTAaCUHUHT KOOPAHHATAIAPU
Tonunamu. %=/, Yo=0, =1.
Hemak Tyrpu un3uk Ba Tekuciauk (7,0,1) HykTama Kecuriay.
/Kaeo6. P nykranuHr Oepuiaran tekuciukmaru npoekuuscu P’ (7,0,1) Hykra
oynau.

13 TommMpHK.

Macananune Kpiunuwu. P(Xp, Yo, Z,) HyKTara X_IXO = y;nyo = z—nzo' TVFpU

YU3UKKa HUCOAaTaH CUMMETPHK Oyiaran Q HyKTaHUHT KOOpIWHATAIapPUHH TOIHUHT.
Euyuw. N3nanran Q HyKkra OepwiiraH TYFpU YM3HMKKA MEPIEHIUKYIsp 6yuo, Oy
TYFpu un3uK Ouinan P’ HykTaga kecuinyBuW TYFpH un3ukia €raau. P’ mykra PQ
KECMaHU ypTa HyKTacu Oyiaranu ca®abnmu Q HYKTaHUHI KOOpJUHaTaJapUHU
(Xq Yq Z;) Kylinparu popMysanapiaH TOMHII MyMKHH:

9)

X :Xp+xq y :yp+yq 7 :Zp+zq
P 2 P 2 P 2

by epoma (Xo, Yp» %)- map P wykrtanusr Ba (Xy, Yy, Zy)-1ap P’ HyKTaHHHT
KOOpAWHATaJIapH.
1. P wykranuHr Oepwira TYFpU YM3HKAArd Mpoekiusick P’ HyKraHuHT
KOOpAMHATAJIAPHU TONIaMU3.0yHUHT YUYH:
a. P wykraman yTuO, Oepwiran TYFpu UYM3UKKA NEPHEHIUKYJAp OVirad

TYFPH YU3HK TEHIJIAMACHHU Ty3aMH3. by TEKUCIMKHUHI HOpMaJl BEKTOPH N



cudpatuna OepwiraH TYFpU YM3UKHUHT HYHaNTHPYBUYM BEKTOPHU OJaMMH3,
span n=a={,mn}. ¥V xonna
|(X-Xp)+m(y-Yp)+n(2-2)=0;
0. Xocus OynraH TEKUCIMKHU Oepuiran TYFpu 4u3uK buman kecummin
HyKTacu P’ HUHI KoOpAMHaTajJapu TonaMu3. BYHHHI y4yH TY¥puU YHM3UK

TEHIJIAaMacUHU MapaMeTpUK KYpuHUIAa €3u0 oaus:

X=It—x,,
y =mt+y,,
z=nt+z,

X, Y, Z y3rapyBUMJIAPHUHT KUWMaTIapUHU TEKUCIUK TEHIJIaMacura Kyiuo,
TeHrJaMaHu t y3rapyBuura HcOataH edanaau Ba t=tokuiimarra sra Oynamus;
B. Tormnran 1ty KWMMaTHU TYFPU YM3UKHHUHI MApPAMETPUK TEHIJIAMAcUra

KYInO n3nanran P’ HyKTaHUHT KOOpAMHATaJIapy TONUIAIN.

2.  QHyKTaHWHT KoopAuHaTanapu 3ca (9) TeHrmukiap EpaamMuaa TOMUIAIN.

VY xounna:
Xq=2Xp = %o, Yo=2Yp' - Yoy Z=22Zp - 2y
H3ox. lynra yxmam OepwiraH HyKTara OepuiraH TEKHCIMKKa HUcOaTaH

CUMMCTPHUK 6S'IJ'II‘8,H HKTAHUHT KOOpAWHATAJIaPpHUH XaM TOIIHUIIT MYMKHH.

Mucon. P(2,-1,2) nykrara 0epuiran XT_l :% = Z—+21 . TYFpH YM3UKKa HUCOaTaH

cuMMeTpUK Oynran Q HyKTaHUHT KOOpJMHATAIAPUH TOIHHT.
1. P nHyKranuHr OepwiraH TYFpU YW3HKIATW TPOCKIUSACH P’ HyKTaHUHT

KOOpAWHATAJIApUHU TOIIAMMH3.

a. 1(x-2)+0(y+1)-2(z-2)=6> x-2z+2=0;

X=t+1
0.:y=0,
z=-2t-1.

B. Xy =0, Y, =0, Z, =1.
Hemxka, P’(0,0,1).
2. X=2Xy - X=-2,
%=2Yp - Yo=1,



%=22y - Z,=0.
Kaeoo: Q(-2,1,0).
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