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5. ®OHJI OHEHOYHbIX CPEJICTB

5.1. KoHTpoJbHbIE BONIPOCHI M 3aJaHus]

1. Onpenenenue Matpulsl. Bunbl matpu.

2. JlercTBHS HAJl MATPHUIIAMH.

3. Onpenenenue onpenenurens. CBocTBa onpeeauTeNeH.

4. AnreOpaunudeckue nononnenus. Teopema Jlamnaca.

5. O6parnas MaTpuna. Criocodbl HaX0XKAEHUS 0OPaTHON MaTPUIIBL.

6. [IpumeHeHre 0OpaTHON MaTpPUIIBI.

7. PaHr MaTpuIlsl.

8. CucTeMbl TMHEHHBIX anredpandeckux ypaBHeHUNH. OCHOBHBIEC TOHATHS (COBMECTHOCTH CUCTEM,
OTIPEJICIICHHOCTH U T.11.).

9. Meton Kpamepa penieHust CHCTEM.

10. Pemenue cucreM ¢ HOMOLIbIO 0OpaTHOW MaTPHIIBIL.

11. Mertox I'aycca pemieHus: CUCTEM JTMHEHHBIX areOpandecKux ypaBHCHHI.
12. Ob1ee pelieHue CUCTEMbBI THHEHHBIX alNTeOpandecKux ypaBHEHUM.

13. Cucrema 0THOPOAHBIX JINHEWHBIX aNredpanyeckux ypaBHeHui. O@yHaaMeHTallbHasl CUCTEMA
pEeLIEHNH.

14. Onpenenenue BekTopa. JlinHa BeKTOpa.

15. Koopaunatsl BekTopa. Paznoxxenue BeKTopa o opraM KOOpJAMHATHBIX OCEH.
16. Hanpapisromye KOCUHYCBI BEKTOPA.

17. JInHeitHble onepauuu HajJ BEKTOPAMHU.

18. CkansipHO€ Mpou3BEAEeHNE BEKTOPOB, CBOKMCTBA U IPUMEHEHUE.

19. BelpaxkeHue CKaJIIpHOTO MPOU3BEACHUS BEKTOPOB YEPE3 KOOPANHATHL.

20. BexTtopHoe npousBezicHuEe BEKTOPOB. CBOMCTBAa BEKTOPHOTO IMPOU3BEICHUS.
21. BelpaxxeHue BEKTOPHOTO MPOU3BEACHUS YEPE3 KOOPANHATHI BEKTOPOB.

22. IIppuMeHeHre BEKTOPHOTO ITPOU3BEICHMUS.

23. CmenianHoe npou3BeeHue BeKTopoB. Ero coiicTaa.

24. BplpakeHue CMEIIAaHHOTO IPOU3BEIECHUS Yepe3 KOOPAUHATHI BEKTOPOB.

25. IlpumeHeHne CMEaHHOTO MPOU3BEACHUS.

5.2. TeMbl KYPCOBLIX Pa0oT (IPOEKTOB)

KVDCOBLIG Da6OTbI H IIPOCKTBL V‘-I66HBIM JIaHOM HEC IIPCAYCMOTPCHLI

5.3. ®oH OLIEHOYHBIX CPEIACTB

@®onx oueHounslx cpeactB (POC) s mnpoBeaeHHs TEKYLIETo KOHTPOJS YCIEBAEMOCTH U
IPOMEXYTOUHOU aTTecTalMyu OOy4aromuXcs Mo JUCHUIUIMHE «PaKyabTaTUB MO BbICHIEH MaTeMaTHKE»
npezcTaBisieT OO0 KOMIUIEKT KOHTPOJIbHO-U3MEPUTENIbHBIX MaTEPUANIOB, IPEAHA3HAYSHHBIX JUIsI KOHTPOJIS U
OLIEHUBAHMsI pe3yJIbTaTOB 00yUeHHMS 110 JUCLUIUINHE, XapaKTepU3YIOLHe 3Tanbl GOpMUPOBaHHS KOMITETEHIINH,
OTIpeNIeIeHUs] COOTBETCTBHMSI WJIM HECOOTBETCTBHS YPOBHS JOCTMDKEHUIH OOYyYaromerocs IUIaHUPYEMbIM
pe3yabTaTaMm.

Tunosslie pacyets! Nel, Ne2 B konnuectBe 20 BapMaHTOB, KOMIIBIOTEPHAs IpOrpaMma TECTUPOBAHUS 110
paszzeny "Bekrophnas anrebpa.

Bapuantel Tunosbix pacderoB mnpexactaBiensl B [IPMJIOXKEHWUM Ne 3, KOHTpoOJbHBIX paboT —
[MPUJIOXKEHUE Ne 4, o6pazen KOIIT B npunoskernn NeS.

buners! 15 mpoBeieHUsI UTOTOBOTO KOHTPOJIS - 3a4€T C OLEHKON - COCTABIISIOTCS U3 0a3bl BOIIPOCOB JUIS
OLICHKM 3HAaHWUH, yYMEHMH (IpuiokeHue 1) W HaBBIKOB (IIPWIOKEHHE 2), XapaKTEPU3YIOIIHME 3Tallbl
dopMHpOBaHUs KOMIIETEHLIMH B Ipollecce OCBOCHUs oOpas3oBaTelbHOW mporpaMmbl. OOpasipsl OuiIeTos
npencrasiensl B [IPUJIOKEHNUN Ne 6

5.4. IlepeyeHb BUI0OB OIIEHOYHBIX CPEIACTB

1. TunoBsle pacueTsl
2. KoMnbroTepHasi KOHTpOJIbHO-00y4atonue nporpamma tectupoBanus (KOIIT)
3. KonTposabHbie paboThI.




ITPUJIOKEHHUE Nel
3AJAHUSA U1 ITPOBEPKHU YPOBHA OBYYEHHOCTU YMETH

1. Haiitu: P=(2A-3B)C, rzue

3 -2
2 5 3 0 4 5
A= - B= - C=|1 1
1 4 0 51 6
7 0
1 4 -2 1 2 0
2. Bemoguauts neiicteue: 3|5 2 1 |+4-|5 0 2.
7 0 3 8 5 4
1 4 -2 1 20
3. Bemoauuts geiicteue: 7-|5 2 1 |—-|5 0 2.
7 0 3 8 5 4

01
5 . 1 2 3
4. Haittu matpuiry C=A" —-3B, rme A= 01 2 ,B=|5 6].
0 3
-5 2\ (1 -4
5. BBINOIHUTE IEHCTBUE: . :
-2 0)\2 O
6. Haiiru npomssemenme Marpuupl  A=(5 7 -2) Ha  MarpHLy
2 3 1
B=|1 4 2|
-2 3 -1

1 -2 4\(2 -1 -1
7. Haiitu npoussenenune matpuri:| 0 -1 0 |- 0 1 -2
31 1)1 1 3

8. Haiitu npoussenenne matpur; AB u BA ,eciu A:(l 2 OJ, B:[O 1}.
3 45 51

1 -2 3)(3 3 -1

9. Haiitu npoussenenne matpur:| 0 3 4 |-|10 -4 3|

1 1 -4)\6 1 -1

2 -2 1)(-1 3 -1

10.Haiitu npoussenenne matpur:| 4 3 0f-|-5 -1 0|

-2 1 0){1 1 -1




1 4 1
11.Berumcauth onpenennteib 2 3 3.
0 2 4
2 -7 0
12.Berumcauts onpeneanrens |0 1 4.
-1 0 2
0O 5 4
13.Bberuucnuth onpenenurens (-5 0 4.
-1 -3 -2
14.BbIYMCIHUTD ONPEAEIUTENb TPETHErO MOPSAIKA PA3TOKEHUEM 110 KAaKOH-T100
-2 3 3
cTpoke miu crojoiy: -3 1 0f.
0 31
15.BBIUUCAUTD ONPENETUTENb TPETHETO MOPSAAKA Pa3I0KEHUEM IO KaKOH-1100
-3 2 6
CTpOKe Wi cTojomy: |—/ S 4.
-1 1 2
16.BBIUMCANTD ONIpPEeNeTUTENh TPETHETO MOPSAAKA PA3I0KEHUEM IO KaKOH-I100
1 1 7
cTpoke win crosiomy: |0 -2 -1,
2 3 0
-1 -8 2
17.Pemutsh ypaBuenue:|—3 0 —4|=8.
1 x 1
x 1 1
18.Pemuth ypaBuenue:(1 0 1|=-3.
2 2 -1
19.BeruuciuTh anredbpandeckoe JONONHEHHE A, ONPENCIUTENs MaTPHUILIBI
1 2 00
1 310
110 1]
0 01 2

20.Bpruncnuts anredpandeckoe JONOIHEHHE Ay, ONPENEIUTENs MAaTPHLIbI
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Pemuth cuctemsl ypaBHenuii MetogoM Kpamepa, ["aycca, MaTpuuHbIM

CIIOCOO0M:
2X+y+3z=1, 2% + X, — X3 =5, X+2y+z+7=0,
21) 2x+3y+z=1, 22) < X —2X%, + 2X3 = -5, 23) <2x+y—-z-1=0,
3X+2y+2=6. 7% + X, — X3 =10. 3x—y+2z-2=0.
2X+Yy+2—-7=0, X+2y+3z-8=0, —2X+Yy+6=0,
24) <X+2y+2-8=0, 25)<3x+y+z-6=0, 26) <x—-2y—-2-5=0,
X+y+2z-9=0. 2X+Yy+22-6=0. 3X+4y—-2z-13=0.
2X+y—-2=0, 2X+ Yy =5, X+Yy+z+2=0,
27) <3x+4y+6=0, 28) < x+3z =16, 29) < X—-y+2z2+7=0,
X+2z-1=0. 5y-1z=10. 2x+3y—-z-1=0.
2X—-y+2=3,

30)4x+3y—-2z=1
y+2z=8.

31. Pemuth OAHOPOJHYIO CHUCTEMY JIMHEWHBIX anreOpandecKux YypaBHEHUU
5x—-3y+4z=0

3x+2y—-z=0,
8x—-y+3z=0.
32. lansl koopauuatsl Touek A(13;5) u B(2;5;6). Haiiti koopauHaTs! BeKTopa
AB, 1mHy BEKTOpA.
33. Haiftu Hampapisitole KOCHHYChI BEKTOpa 6:5—%6, eciu 5=(1;2;1),
b=(5,10;-5).
34. Haiitu yroa Mexay BeKTOpaMu a= {1 2, 2} ub= { —2,6; 3}
-+

35. JlaHbl BEKTOpBI @ = 0,57—3] +3k, b= 5k. Haiitu ckaspHOe

IMPOU3BCACHHUEC BEKTOPOB.



36. Jlans Touxn A(3;-4;-2), B(2;5;~2). Haiiti mpoexmmio Bektopa AB Ha och,

COCTABJISIFOIIYIO C KoopauHAaTHBIMU ocsiMu OX, Oy yrisl o = 60°, p =120°
COOTBETCTBEHHO, a ¢ ochlo Oz — Tymoit yrox .

37. Beluucnuth  yroj, oOpa3oBaHHbI  BekTopamMu a=2—2]j+Kk #u
b=2i+3j+6kK.

38. Beruncauth npng; ,eciy a=2i — 2] +k, b=2i+ 3] +6K.

39. /laHbI BEKTOPHI a= 0,57—3] +3k, b=3i— ] +5k, c=4i+ ] +4K . Haiitu
MPOEKIIMIO BEKTOPA & Ha 0Ch BEKTOpa 2b - C. o

40. Ilpu xakux 3Ha4eHWsIX « U [ BekTtopbl a=«ai+7j+3kK u b=i+]+2k
KOJUTMHEAPHBI?

41. HaiiTu 3HaueHuWe «, NMPU KOTOPOM BEKTOPHI a= {a +1,3-2a;x —1} u
b= {1; 4; 4} MEPIIEHAUKYIISIPHBI.

42 .BbaucIuTh paboTy, MPOU3BEICHHYIO CHIION F= {3,2,4}, eCclii e¢ TOYKa
NPWIOKEHUST TIEpEeMeIaeTcs NPsIMOJIMHEHHO U3 mnosiokeHus A(2,-4,4) B
nonoxxenne B(4,2,3). Ilox kakum yriom K AB HalpasJieHA cuia F?

43.]J1aHbI TPH CHITBI E; = {1, -3, 4} : E; = {3, —4, 2} u E:; = {—1,1, 4}. Beraucnuts:
a) paBHOJICHCTBYIOIIYIO CUITY R uee BEJINYUHY;

44 TTon neiictBrueM cuibsl F = {5, 4,3} TEJIO TIEPEMECTUIIOCH U3 Havajla BEKTOpa

—_—

S= {2,1, —2} B ero KoHell. Berunciautb pabory 4 cuibl F, yron ¢ mexmay
HAIpPaBICHUAMH CHJIbI U TIEPEMEIICHHS U BETHUUHY ITPOEKITHH F naS.

45.]1ano ‘5‘ =1, ‘B‘ =2,¢p= (5’ 6) =120°. Byruncrurs: a)‘a X 5‘ 0)
\(25+6) x (a+ 26)\; B)\(5+36) x (35—6)\.

46.]lano ‘5‘ = ‘6‘ =5¢p= (5, 6) = 45°, BOIYMCINTS  TUIOMIATb TPEYTOJIbHUKA,
TMOCTPOCHHOTO Ha BEKTOPaX a— 26 u 3a+2b.

47.3amaHbl BEKTOPHI A = {3, -1, 2} ub= {1, 2, —1}. Haiitn KOOpIMHATHI BEKTOPOB:
a)axb; 6)(2a-+Db)xb; B)(zé—b')x(25+6).

48.Yupoctuts Beipaxkenue I1x(]+Kk)— jx(i+Kk)+kx(i+ j+Kk).

49. JlaHbl TpU CHIIBL: E; ={2,-1,-3} ,€ ={32,-1} = E; ={-4,1,3},

npuiiokeHHbie K Touke A(-1,4,-2). OnpeaenuTs BeIUYUHY W HAIPABJISIONIHC



KOCHMHYCBI MOMCHTA paBHO,IIefICTBYI-OHleﬁ O9TUX CHJI OTHOCHUTCIIBHO TOYKH

B(2,3,-1).

50.Beruncnuts 00beM TeTpasapa OABC, ecnOA=3i + 4], OB = —3] +k,
OC =2i +5k .

51.1IpoBepurts, KOMILIAHAPHBI ]I IAHHBIC BEKTOPBI:

)a_—2|+J+k b=i-2]j+3k,c=14i 13 + 7k;
6)a:2|+1—3k, b=3i-2j+3k,c=i-4j+k.

52.HaliTu KooparHaThl YETBEPTOM BepIIMHBI TeTpadipa ABCD, ecnu n3BecTHO,
9TO OHa JeKUT Ha ocu Oy, a 00bem TeTpadipa paBeH V:
2) A(-1,10,0), B(0,5,2), C(6,32,2),V =29;
6) A(0,1,1), B(4,3,-3),C(2,-11),V =2.

53. BBI‘{I/ICJ'II/ITB 00beM nmapaieNienume/1a, MOCTPOCHHOTO Ha BEKTOpax:
1)a=p—3q+r,b=2p+q—3r,c=p+2q+r ,rae p,q,r -B3aHMHO
MEPTICH/IKYIAPHBIC OPTEI;

)a 3m+5nb m+2nc 2m+7n, me‘m‘ 1/2H

@ =(m,n) =135

54.BekTtop c NEPICHANKYJIIPEH K BEKTOpaM aub , YTOJI MEXTY aub paBeH
30°. 3nasg, uTo ‘5‘ =6, ‘6‘ =3, H = 3, BBIUMCIUTD (556)

55.lokazats, uto Touku A(1, 0, 7), B(-1, -1, 2), C(2, - 2, 2), D(0, 1, 9) nexar B
OJIHOM IIJIOCKOCTH.

56.1anbr Bepmmabl mupamunbl A(2, 0, 4), B(O, 3, 7 ), C(0, 0, 6), D(4, 3, 5).
Boeluncnuth: a) miuomaas OCHOBaHUS TpeyrojbHuka ABC; 0) yron Mexmy
pebpamu AB u AC; B) 00beM MUPAMU/IBI.



IIpunoxenne Ne 2. 3axanus 11 npopepku ypoHs o0yyennoctu BJIAJIETDH | 1

IMPUJIOKEHUE Ne2

3AJAHUA JJ1 TPOBEPKU YPOBHA OBYUYEHHOCTU BJAJAETH

YCTaHOBUTH COBMECTHOCTH M HAMTH 0011Iee pelieHue CUCTEM JIUHEeHHbIX

ypPaBHEHUi
3X, +2X, — X, + X, =1,
1. 32X + X, + 2%, —3X, =2,
5X, +3X, + X, —2X, =3.
2% + X, + X + X, =1,
3. 94X, = X3+ 2X, =2,
2%, +2X, +3X, =3.

3X, +4X, + X, + 2%, =3,
5.4 6X +8X,+2X;+5%, =7,
9x, +12x, +3X, +10x, =13.
—6X, +9X, +3X; +2X, =4,
7.4 =2X% +3X, + 59X, +4X, =2,
—4X, +6X, + 4%, +3X, =3.
X+ X, = X3 =X, =1,
9. ¢ X, + X, — 2%, +3X, =2,

X+ X, = X, — 9%, =—1.

4.

5x, +3X, +5X, +12x, =10,
2X, + 2X, +3X; +5X, =4,
X, + 77X, + 9%, +4X, = 2.
9x, —3X, + 5%, + 6%, =4,
6X, —2X, + 3, +4X, =5,
3%, — X, +3X; +14x, =-8.
—9x, +6X, + 7X; +10x, =3,
6. 9 —6X, +4X, +2X; +3X, =2,
-3, + 2X, —=11x, —15x, =1.
3X, — X, + 2%, + 5%, =—1,

8. 13X, —3X, +6X;, +15%, =3,

3%, — X, +3X; +14x, =-8.
2X, — X, + X3 — X, =3,

10. 42X, — X, + X, =2,

3X, =X, — X, =-1.

11. Haiitu o6miee peuieHre U GpyHAAMEHTAIBHYIO CUCTEMY PEIICHUNA OJTHOPOIHOM

CUCTEMBI JIMHEUHBIX YPABHEHUN:
2X + X, — X, =0,
3%, +2X, + X, =0,

X, —2X, + X3 =0,
1) 42X +5X,+3%, =0, 2)

3) <

X, + X, —2X; +2X, =0,
3X, +5X, + 6%, —4x, =0,

+3X, — 2X, =0, 4x, +5X, —2X, +3x, =0,
3X, + 4X, + 2, =0, TSR T T ER T,
X, +8X, —5X, =0. 3%, +8X, +24x, -19x, =0.
12. HaliTu IIMHY BEKTOpa a=2x- 3?/, eciu ‘)_(‘ =2 M =1 4()_(, 9) =60°.
13. Haiftu mmomaae TpeyrojibHHUKA, TOCTPOCHHOTO Ha BEKTOPax a=i- 2] +5K u
b=5j—7k.

14. lansl Bepuunbl Tpeyroiabauka A(2;0), B(—4;3), C(L5). Haiitu BHyTpeHHUit

yToJI TPEyTrobHUKA MPH BepIuHe A.

15. B tpeyroabnuke ¢ BepumuHamu A(1,-1,2), B(5,-6,2) u C(1,3,-1) HaiiTi BEICOTY

h:\ﬁ)’\.
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16. Hanwr Bepmmabl upamuasl A(2, 0, 4), B(O, 3, 7 ), C(0, 0, 6), D(4, 3, 5).
Boeruncnuth: a) mioiaib OCHOBaHuUs TpeyrojibHuka ABC; 0) yroi Mmexay pedpamu
AB u AC; B) 00beM NUPAMUJIBL; T) BEICOTY MUPAMUJIBI.



IIpuiioxkeHue 3. 3aaHus JJi1 TUNIOBBIX pacyeTOB

SAJAHUA JUTA TUTIOBOI'O PACYHETA Ne 1

BAPHUAHT 1
2 -1 -3 2 -1 2
3aoanue 1. lanwr nee matpunel A=|1 -2 -1[;B=|3 -5 4 |.Haiitu: a) 4B;
3 4 2 1 2 1
0) A™; B) AA™
2X+Yy+3z=1,

3aoanue 2. Pemth cucteMy ypaBHEHHN ¢ 2X+3Y +2Z =1,
3X+2y+1z=6.
a) no ¢popmynam Kpamepa; 6) ¢ momoIibo oOpaTHOM MaTpUIlkl; B) MeTogoMm [ aycca.
3% +2X, — X, + X, =1,
3adanue 3. Haiitu ob1iee penieHne cucTeMsl 3 2X, + X, + 2%, —3X, = 2,
5X, +3X, + X, — 2%, = 3.

3aoanue 4. Haiitu oOliee penieHUWE CUCTEMbI U 3amucaTh (yHAAMEHTAIbHYIO

5x—-3y+4z=0
CHUCTEMY perieHui 13X+ 2y —z =0,
8x—-y+3z=0.
BAPUAHT 2
3 1 2 2 8 -5
3aoanue 1. lanw nee matpunel A=|2 4 3 |;)B=|3 -1 0 |.Haiitu: a) 4AB;
31 1 4 5 -3

0) At;B) AA™

2X—Yy+27=3,
3aoanue 2. Pemmth cucteMy ypaBHCHHN ¢ X + Y + 27 = —4,
4X+y+4z=-3.

a) no ¢popmynam Kpamepa; 6) ¢ momoIibo oOpaTHON MaTpUIlsl; B) MeTogoMm [ aycca.

5%, +3X, +5X, +12x, =10,
3aoanue 3. Haiitu oOiee pemenne cUCTeMbl 32X, + 2X, +3X; +5X, =4,
X, + 7X, + 9%, +4X, =2.



IIpuiioxkeHue 3. 3aaHus JJi1 TUNIOBBIX pacyeTOB

3aoanue 4. Haiitu oOlee penieHUE CUCTEMbl U 3amnucaTh (yHAaMEHTAIbHYIO

5x—-6y+4z=0,
cuctemy pemieHuit < 3X -3y +z2=0,
2x -3y +3z=0.
BAPUAHT 3
2 1 -1 3 6 O
3aoanue 1. lanel npe Matpunel A=2 1 1 [;B=|2 4 -6 |.Haiitu: a)4B;
1 0 1 1 -2 3

0) At;B) AA™

3X—-y+1z=12,
3aoanue 2. Pemuth cuctemMy ypaBHeHUH 4 X +2Y + 47 = 6,
SX+Yy+2z=3.

a) o popmynam Kpamepa; 6) ¢ momorsro oOpaTHON MaTpHIlbl; B) MeToaoM ['aycca.

X, —4X, + 2%, =-1
3aoanue 3. Haiitn obuiee pemieHUE CUCTEMBI 3 2X, —3X, — X, —5X, =7,
X, =Xy — X, =—1.

3aoanue 4. Haiitu oOlee penieHUWE CUCTEMbl U 3amucaTh (yHAaAMEHTAIbHYIO

X+2y—-5z2=0,
CHUCTEMY pelieHui 12X —4y +2 =0,
3Xx-2y—-4z=0.
BAPUAHT 4
-6 1 11 3 0 1
3aoanue 1. Jlanb ne matpuniel A=| 9 2 5 ;B=|0 2 7 |.Halitu: a) 4B;
0 3 7 1 -3 2
0) A™; B) AA™
2X—Yy+3z=-4,

3aoanue 2. Pemuth cuctemy ypaBHeHHH ¢ X +3Y —z =11,
X—2y+22=-1.

a) o ¢popmynam Kpamepa; 6) ¢ momoIpro 00paTHOM MaTpullbl; B) METOI0M [ aycca.
2



IIpuiioxkeHue 3. 3aaHus JJi1 TUNIOBBIX pacyeTOB

2X, + X, + X + X, =1,
3aoanue 3. Haiitu o01ee pelieHne CUCTEMBI { X, — X; + 2X, = 2,
2X, + 2X, +3X, = 3.

3aoanue 4. Haiitu obuiee pelieHWe CUCTEMbl M 3amucarth (PyHIaMEHTAIbHYIO

X+y+z=0,
cUCTeMy perieHui 12X —3y +4z =0,
3Xx—-2y+52=0.
BAPUAHT 5
3 1 2 0 -1 2
3aoanue 1. Nanpl nBe matpunpl A=| -1 0 2 |;B=2 1 1 |. Haiitu: a) 4B;
1 21 3 7 1
0) At;B) AA™
3X—-2y+4z =12,
3aoanue 2. Pemuth cucteMy ypaBHEHHI ¢ 3X + 4y — 27 = 6,
2X—-y—z=-9.

a) no ¢popmynam Kpamepa; 6) ¢ momoIibro oOpaTHOM MaTpuIlsl; B) MeTogom [ aycca.

9%, —3X, + 5%, + 6%, =4,
3aoanue 3. Haiitu oOuiee pemieHne cucteMsl ¢ 6X, —2X, +3; +4X, =95,
3X, — X, +3X; +14x, =-8.

3aoanue 4. Haiitu oOlee penieHUE CUCTEMbl U 3amucaTh (yHAAMEHTAIbHYIO

X+2y+4z=0,
CUCTEMY perieHul 19X+ Yy + 2z =0,
4x-y—-27=0,
BAPHUAHT 6
2 3 2 3 2 -1
3aoanue 1. Jlaner ne matpuniel A=|1 3 -1;B=|3 1 2 |. Halitu: a) 4B;
4 1 3 5 3 0

0) At;B) AA™



IIpuiioxkeHue 3. 3aaHus JJi1 TUNIOBBIX pacyeTOB

8Xx+3y -6z =-4,
3aoanue 2. Pemmth cucteMy ypaBHEHHNS X+ Y —Z = 2,
4x+y—-3z=-5.

a) o ¢popmyinam Kpamepa; 6) ¢ momoIibo oOpaTHON MaTpHIlsl; B) MeTogoM ["aycca.

3X, +4X, + X3 +2X, =3,
3aoanue 3. Haiitu oOmiee pemieHue cucTeMsl ¢ 6X, +8X, +2X; +5X, =7,
9x, +12x, +3x, +10x, =13.

3aoanue 4. Haiitu obuiee pelieHWe CUCTEMbl M 3amucarth (PyHIaMEHTAIbHYIO

3X—-y+12z=0,
CUCTEMY pelieHui §2X +3y —4z =0,
5x+2y-3z=0.
BAPUAHT 7
6 7 3 2 0 5
3aoanue 1. Jlaner nBe matpunel A=|3 1 0[;B=4 -1 -2 |.Haiitu: a) 4B;
2 2 1 4 3 7

0) A%;B) AA™

4X+y—-32=09,
3aoanue 2. Pemith cucteMy ypaBHEHHN ¢ X+ Y —Z = =2,
8x+3y—-6z=12.

a) no ¢popmynam Kpamepa; 6) ¢ momoIibo oOpaTHOM MaTpuIlsl; B) MeTogom ["aycca.

3X, + 2X, + 2%, + 2X, =2,
3adanue 3. Haiitu ob1iee pemieHue cucteMsl § 2X; +3X, + 2X; +5X, =3,
X + X, +6X, — X, =7.
3aoanue 4. Haiitu oOlee penieHUE CUCTEMbl U 3anucaTh (yHAaMEHTAIbHYIO
X—2y+2z2=0,
cucTeMy penieHuit { 3X + 3y +5z =0,
4Xx+y+62=0.



IIpuiioxkeHue 3. 3aaHus JJi1 TUNIOBBIX pacyeTOB

BAPUAHT 8
-2 3 4 3 31
3aoanue 1. lanwl nee matpunel A=| 3 -1 —4|;B=|0 6 2 |.Haiiru: a) 4B;
-1 2 2 1 9 2
0) At;B) AA™
2X+3y+4z=3,

3aoanue 2. Pemith cucteMy ypaBHEHHH ¢ /X —DY = -8,
4x -2z =8.
a) o popmynam Kpamepa; 6) ¢ moMmoripro oOpaTHON MaTpuIlbl; B) MeTo0M [ aycca.

—9x, +6X, + 7X; +10x, =3,
3aoanue 3. Haiitu oOuiee pemenue cucteMsl 3 —6X, +4X, +2X; +3X, =2,
—3X, + 2X, —11x, —15x%, =1.

3aoanue 4. Haiitu oOiee pernieHUE CUCTEMBI U 3amucaTh (yHIaMEHTAIbHYIO

2X+Yy-3z=0,
CUCTEeMY pemieHuit < X + 2y —4z =0,
X—y+z=0.
BAPUAHT 9
1 7 3 6 5 2
3aoanue 1. lanwl nee Matpuiel A=\ —4 9 4 ;B=|1 9 2 |.Haiitu: a) AB; 0)
0O 3 2 4 5 2

A*;B) AA™
2X+3y+4z =12,

3aoanue 2. Peiuth cucreMy ypaBHEHH ¢ /X —5Y + Z = —33,
Ax+27 =—1.

a) mo opmynam Kpamepa; 6) ¢ moMmorsro oOpaTHOM MaTpHIIbl; B) MeToaoM ['aycca.

6X, +4X, +2X;, + X, =4,
3aoanue 3. Haiitu o01iee pelieHne CUCTEMBI 3 3X, + 2X, +4X, + X, =3,

9x, +6X, + 3%, + X, =6.



IIpuiioxkeHue 3. 3aaHus JJi1 TUNIOBBIX pacyeTOB

3aoanue 4. Haiitu oOlee penieHUE CUCTEMbl U 3amnucaTh (yHAaMEHTAIbHYIO

2X—-y+2z2=0,
cucTemy perieHuit 14X+ Yy +5z=0,
2Xx+2y+3z2=0.
BAPHUAHT 10
2 6 1 4 -3 2
3aoanue 1. lanwl nee matpunel A=|1 3 2;B=|-4 0 5 |.Haiitu: a) 4B;
011 3 2 -3

0) At;B) AA™
X+4y—-17=06,
3aoanue 2. Pemiuth cuctemy ypaBHeHui 40y + 4z = —20,
3X—2y+52=-22.
a) o popmynam Kpamepa; 6) ¢ momorsro oOpaTHON MaTpHIlbl; B) MeToaoM ['aycca.

—6X, +9X, + 3%, + 2X, =4,
3aoanue 3. Haiitu oOee peleHne cuCTeMBbl | —2X, + 3X, + 95X, +4X, = 2,
—4X, +6X, + 4%, +3X, =3.

3aoanue 4. Haiitu oOiee pernieHUE CUCTEMBbI U 3amucaTh (yHIaMEHTAIbHYIO

4x+y+4z=0,
cucteMmy pemieHuit {3X —2y —z =0,
7x—y+3z=0.
BAPHUAHT 11
6 9 4 111
3aoanue 1. Jlansl nBe matpunpl A=| -1 -1 1|;B=|3 4 3|. Haiitu: a) 4B;
10 1 7 0 5 2
0) At;B) AA™
3X—-2y+4z =21,
3aoanue 2. Peiuth cucreMy ypaBHeHHH < 3X + 4y —27 =9,
2x—-y—-12=10.



IIpuiioxkeHue 3. 3aaHus JJi1 TUNIOBBIX pacyeTOB
a) o ¢popmynam Kpamepa; 6) ¢ momoIibro oOpaTHON MaTpHIlkl; B) MeTogoMm ["aycca.

6X, +3X, + 2X; +3X, =5,
3aoanue 3. Haiitn o01ee pelieHne CUCTEMBI 4 4X, + 2X, + X; + 2X, =4,
4x, +2X, + 3%, +2x,=0.

3aoanue 4. Haiitu oOiee pernieHUE CUCTEMbl U 3amnucaTh (yHIaMEHTAIbHYIO

3X—2y+2=0,
CUCTEMY pelieHuit < 2X + 3y —5z =0,
5x+y—-4z=0.
BAPHUAHT 12
1 0 3 3 5
3aoanue 1. Jlaner nBe matpunel A=|3 1 7 |;B=|-3 0 1 |. Haiitu: a) 4B;
2 1 8 5 6 -4
0) A™";B) AA™
3Xx—2y—-5z =5,
3aoanue 2. Pemith cuctemMy ypaBHeHHH ¢ 2X +3Yy —4z =12,
X—2y+3z=-1.

a) o opmynam Kpamepa; 6) ¢ momoribro oOpaTHOM MaTpHIIbl; B) MeToaoM [ aycca.

3X, — X, + 2%, + 5%, =—1,
3adanue 3. Haiitn ob1ee penieHne cucTeMsl 4 3X, —3X, 4+ 6X, +15%, = -3,
3X, — X, +3X; +14x, =-8.
3aoanue 4. Haiitu oOlee penieHWE CUCTEMbl U 3amucaTh (yHAaAMEHTAIbHYIO
5x+y+2z=0,
cucTeMy pemieHui < 3X + 2y —3z2 =0,
2X—y+12=0.



IIpuiioxkeHue 3. 3aaHus JJi1 TUNIOBBIX pacyeTOB

BAPUAHT 13
5 1 -2 3 55
3aoanue 1. lanwl nee Matpuiiel A=|1 3 -1|;B=|7 1 2 |.Haiitu:a)A4B; 0)
8 4 -1 1 6 0
A*;B) AA™
4x+y+4z =19,

3aoanue 2. Penmth cucteMy ypaBHeHHH < 2X — Y + 27 =11,
X+y+2z=8.

a) o popmynam Kpamepa; 6) ¢ momorsro oOpaTHON MaTpuIlbl; B) MeToaoM ["aycca.
[(3X, + X, + X, + 2%, =2,

SX, +  2X, +5X,=-2,

6X, + X, + 5%, + 7X, =4,

2X, + X, + 2%, + 2X, = 2.

3aoanue 4. Haiitu o01iee pelneHnue CuCTeMsbl <

3aoanue 5. HaiiTu oOlee penieHWE CUCTEMbl U 3amucaTh (yHAaAMEHTAIbHYIO

X+2y—-5z2=0,
CHUCTEMY penieHui X — 2y —4z =0,
2x -9z =0.
BAPUAHT 14
2 2 5 1 -1 1
3aoanue 1. Jlanel nBe matpunsl A=|3 3 6 |;B=2 3 3 |. Haiitu: a) 4B;
4 3 4 1 -2 -1
0) A™;B) AA™
2X—Yy+2z2=0,

3aoanue 2. Petuuth cucremy ypaBHeHHid {4X+ Y + 4z =6,
X+Yy+22=4.

a) o ¢popmynam Kpamepa; 6) ¢ momoIibro oOpaTHON MaTpHIlsl; B) MeTogoMm ["aycca.

X, + X, — X3 — X, =1,
3aoanue 3. Haiitu ob1ee pelieHne CucTeMsl 3 X, + X, — 2X; +3X, = 2,

X, + X, — X, — 9%, =-1.



IIpuiioxkeHue 3. 3aaHus JJi1 TUNIOBBIX pacyeTOB

3aoanue 4. Haiitu oOlee penieHUE CUCTEMbl U 3amnucaTh (yHAaMEHTAIbHYIO

Xx—3y+5z2=0,
cUCTeMy petieHuit < X + 2y —3z =0,
2X—-y+22=0.
BAPHUAHT 15
1 -2 5 1 1 1
3aoanue 1. lanwl nee matpunel A=|3 0 6 ;B=|2 3 3 |.Haiitu: a) 4B;
4 3 4 1 -2 -1
0) At;B) AA™
2X—-Yy+22 =38,

3aoanue 2. Pemiuth cuctemMy ypaBHeHUH { X+ Y + 2z =11,
AX+y+4z =22

a) o popmynam Kpamepa; 6) ¢ momorsro oOpaTHON MaTpHIlbl; B) MeToaoM ['aycca.

2X =X, + X =X, =3,

3aoanue 3. Haiitu obuiee pemeHue cucTeMsl 3 2X; — X, + X, = 2,

3%, — X3 — X, =—1.
3aoanue 4. Haiitu oOiee perieHUE CUCTEMBI U 3amucaTh (yHIaMEHTAIbHYIO
2X—Yy+22=0,
cucTeMy perieHuit 43X + 2y —3z =0,
5x+y-z=0.
BAPHUAHT 16
5 4 2 5 4 -5
3aoanue 1. Jlanel nBe matpunel A=|1 2 4 |;B={3 -7 1 |.Haiitu: a) 4B;
3 05 1 2
0) A™;B) AA™
2X—-y—-3z=-9,

3aoanue 2. Pemiuth cuctemMy ypaBHeHHH ¢ X + 5y + Z = 20,
3Xx+4y+2z =15.



IIpuiioxkeHue 3. 3aaHus JJi1 TUNIOBBIX pacyeTOB
a) o ¢popmynam Kpamepa; 6) ¢ momoIbpro 00paTHOM MaTpHIlbl; B) METOI0M [ aycca.

2X, + X, + 3%, + X, =6,
3adanue 3. Haiitu ob1iee penieHne cucTeMsl 43X, +5X, +2X, + 2X, =4,
OX +4X, + X, +7X, =2

3aoanue 4. Haiitu oOiee pernieHUE CUCTEMbl U 3amnucaTh (yHIaMEHTAIbHYIO

2Xx—-Yy+3z=0,
cucteMmy peuieHuit < X —3y + 2z =0,
X+2y+z2=0.
BAPUAHT 17
31 0 2 7 0
3aoanue 1. Jlanb nBe matputiel A= 4 3 2 |;B=|5 3 1 |. Haiitu: a) 4B;
2 2 -7 1 6 1
0) At;B) AA™
2x—-Yy—-32=0,

3aoanue 2. Pemuith cuctemMy ypaBHeHHH 43X +4Yy + 22 =1,
X+5y+2z=-3.

a) o popmynam Kpamepa; 6) ¢ momorsro oOpaTHOM MaTpHIlbl; B) MeToaoM ['aycca.
2X +3X, +4X; + X, =2,
3adanue 3. Haiitu ob1iee penieHne CucTeMsl 3 X, + X, + 7 X; + X, =6,
3X, +2X, + X; + 5%, =8.
3aoanue 4. Haittu oOiee perieHUE CUCTEMBI U 3amucaTh (QyHIaMEHTAIbHYIO
X—3y—-2z=0,

cucTemy pemieHuit 13X —y +4z=0,

2X—-2y+1z7=0.
BAPUAHT 18
8 -1 -1 3 2 5
3aoanue 1. Jlanel e matpunsl A=| 5 -5 -1|;B=|3 2 1 |. Haiitu: a) 4B;
10 3 2 1 0 2

0) A™;B) AA™

10



IIpuiioxkeHue 3. 3aaHus JJi1 TUNIOBBIX pacyeTOB

—-3X+5y+62=-8§,
3aoanue 2. Pemmth cucteMy ypaBHEHHN < 3X + Y +Z = —4,
X—4y -2z =-9.

a) o ¢popmyinam Kpamepa; 6) ¢ momoIibo oOpaTHON MaTpHIlsl; B) MeTogoM ["aycca.

2X, — X, + X3+ 2X, =2,
3aoanue 3. Haiitu ob1iee peleHne cucTeMsl | 6X, —3X, + 2, +4X, =3,
6x, —3X, +4X, +8x,=9.

3aoanue 4. Haiitu oOlee penieHUE CUCTEMbl U 3amnucaTh (yHAaMEHTAIbHYIO

5x+y—-2z=0,
cucTemy perieHuit 13X — Yy + 2z =0,
2X+2y—-3z=0.
BAPUAHT 19
3 -7 2 0 5 -3
3aoanue 1. Jlaner nee matpuniel A=|1 -8 3|;B=|2 4 1 |. Haiitu: a) 4B;
4 -2 3 2 1 -5

0) A™;B) AA™

3X+y+z=-4,
3aoanue 2. Pemith cucteMy ypaBHEHHHN { —3X+9Y + 62 = 36,
X—4y -2z =-109.

a) o popmynam Kpamepa; 6) ¢ momorsro oOpaTHOM MaTpHIlbl; B) MeToaoM ['aycca.

X, — 2X, — X3 +3X, =5,
3aoanue 3. Haiitu ob1ee pelieHne cucTeMsl { 2X, —4X, — 2x; +6X, =10,
2X +X, +Xx,=20.

3aoanue 4. Haiitu oOlee penieHUE CUCTEMbl U 3anucaTh (yHAaAMEHTAIbHYIO

3X+2y-3z=0,
cUCTeMy pemeHui < 2X -3y +2 =0,
5x-y-2z=0,

11



IIpuiioxkeHue 3. 3aaHus JJi1 TUNIOBBIX pacyeTOB

BAPUAHT 20
3 -1 0 -1 0 2
3aoanue 1. lanwl nee matpunel A=|3 5 1[;B=| 1 -8 5 |.Haiiru:a)A4B;
4 -7 5 3 0 2
0) At;B) AA™
3X—y+z=-11,

3aoanue 2. Pemith cucteMy ypaBHEHHH ¢ OX+ Y + 27 =8,
X+2y+4z=16.

a) o hopmynam Kpamepa; 6) ¢ moMmoribro oOpaTHOM MaTpHIIbl; B) MeToaoM [ 'aycca.

3%, —2X, + 5%, + 4%, =2,
3aoanue 3. Haiitu oOuiee pelenue cucteMsl § 6%, —4X, +4Xx, +3X, =3,
9x, — 6X, +3X, + 2%, =4.

3aoanue 4. Haiitu oOiiee pernieHUE CUCTEMBbI U 3amucaTh (yHIaMEHTAIbHYIO
4x —y+52=0,

cucTemy perieHuit 32X —3y + 2z =0,
2X+2y+3z=0

SAJAHUA JJIA TUIIOBOI'O PACYETA Ne 2

Bapuanr 1
3ananme 1. J{ansl BekTophl d=2i —3j +k, b=j+4k, ¢ =5 +2] —3k . Heo6xoaumo:
a) BBIYHCIHTD CMEIIAHHOE [IPOU3BEICHHE TPEX BEKTOPOB &,h , €
0) BBIYMCIIMTHh BEKTOPHOE TIPOU3BEICHUE BEKTOPOB 8 | C |
B) BEIYUCJIUTH CKAJIAPHOE IPOU3BEICHHIE BEKTOPOB b U C |
I') IPOBEPUTH, OYyAYT JIM KOJUTMHEAPHBI UM OPTOTOHAJIBHBI BEKTOpa d U C ;
1) GyIyT 1M KOMIIAHAPHBI BEKTOPHI &, 20, 3C;

€) HaliTH MPOEKIUIO BEKTOpa a Ha BeKTop 2b +3C.

3ananue 2. Bepiuunbl nupaMuabl HaXoaaTcs B Toukax A(3,4,5), B(1,21), C(-2,-3,6),
D(3,-6,—3). Beraucauts: a) miomans rpanu ACD ; 6) 06beM nmupamuasl ABCD .

3amanue 3. Cuna F =(5,-3,9) mpuioxena k touke A(3,4,—6). Boruncauts: a)

paboty cuibl F B ciydae, KOrja TO4Ka €€ MPUIOKEHUS, JBUTasCh IPSIMOIMHENHO,

12



IIpuiioxkeHue 3. 3aaHus JJi1 TUNIOBBIX pacyeTOB

nepeMeIaeTcsi B TOUKY B(2,6,5); 0) MOayJb MOMEHTa CHJIbI F OTHOCHUTEIIBHO

TOuku B.

Bapuanr 2

Bapanme 1. Jlanbl BekTOphl a=3i +4j+k , b=i-2j+7k , €©=31-6j+21k

Heo0Oxonnmo:

—

a) BEIYMCITUTH CMEIIaHHOE MTPOU3BEICHNE TPEX BEKTOPOB a,b , C;
0) BBIUMCIUTHh BEKTOPHOE IPOU3BEICHUE BEKTOPOB 8 U C ;

B) BEIYHCIIUTH CKAJIAPHOE IPOU3BEICHHIE BEKTOPOB b U C |

T') MPOBEPUTH, OYAYT JIH KOJUTMHEAPHBI MM OPTOrOHAIBHBI BeKTOpa b u G
1) OyayT 1M KOMILIaHAPHEI BEKTOPHI 23 ,-3b, €]

€) HaliTH MPOEKIUIO BEKTOpa d Ha BEKTOp 2b +3C.

3aganue 2. Bepmunbl nupaMuapl HaxonsTcs B Toukax A(-7,-56), B(-25-3),
C(3-24), D(12,2). BoruncauTs: a) mwiomans rpand  BCD; 6) 00beM mUpamMujbl
ABCD.

3aganme 3. Cuna F =(-3,1,—9) npunokena k touke A(6,—3,5). Boruucuts: a)

paboTy cuiibl F B cilydae, KOrja TOUKa €€ MPUII0KEHHS], IBUrasCh IPIMOIMHENHO,

MEPEMEIIAETCS B TOUKY B(9,5,—7); 0) MOIyJIb MOMEHTa CHJIBI F OTHOCHTEIHEHO

TOYKH B.

Bapuanr 3
Baganue 1. [lanbl BekTOphl a=2i —4j—-2k , b=7i+3], ¢c=3i+5]-7k .
HeoOxoaumo:
a) BBIYHCITMTD CMEIIAHHOE [IPOU3BEICHHE TPEX BEKTOPOB &,h , ¢
0) BBIUMCIIUTH BEKTOPHOE IPOU3BEICHUE BEKTOPOB 8 | C ;
B) BBIYMCIIMTD CKAJIAPHOE IPOU3BEICHHE BEKTOPOB b u € ;
I') IPOBEPUTH, OYyAYT JIM KOJUTMHEAPHBI UM OPTOTOHAJIBHBI BEKTOpa d U C ;
1) OyIyT M KOMILIaHAPHEI BEKTOPHI 33 ,2b , 3¢ ;
€) HaliTh IPOEKIMIO BEKTOpa d Ha BeKTop 2b +3C.

3amanue 2. Bepummubl mmpampasl Haxomsarcs B Toukax A(L31l), B(-146) ,
C(~2,-3,4), D(34,~4). BoraucauTs: a) mwiomaas rpand  ACD ; 6) 00beM MUPaMuUIbI
ABCD.

13



IIpuiioxkeHue 3. 3aaHus JJi1 TUNIOBBIX pacyeTOB

3amanne 3. Cuna F :(2,19,—49) IPUJIOKEHA K TOYKE A(5,3,4). Beruucnuts: a)

paboTy CHIIBI F B Cilydae, KOTjJa TOUKa €€ MPHUI0KEHHS, IBUrasiCh IPSIMOIMHENHO,
MepeMeIaeTcsi B TOUKY B(6,—4,—1); 0) MOy MOMEHTA CHJIBI F OTHOCHTEIBHO

TOYKU B.

Bapuanr 4
Bamanme 1. Jlauel BekTophl a=-71 +2k , b=2-6j+4k , €=i-3j+2k
Heo0Oxonnmo:
a) BBIYMCITMTD CMEIIAHHOE [POU3BEICHHE TPEX BEKTOPOB &,h , ¢ ;
0) BBIUMCIIUTH BEKTOPHOE MIPOU3BEICHUE BEKTOPOB & | C ;
B) BBEIYUCJIUTH CKAJIAPHOE IPOU3BEICHHIE BEKTOPOB b U C |
I') IPOBEPUTH, OYAYT I KOJIMHEAPHBI MIIH OPTOrOHAIBHBI BEKTOpa b U ¢ ;
1) OyIyT 1M KOMILIAHAPHBI BEKTOPHI 23 ,4b , 3¢
€) HAlTH ITPOEKIMIO BEKTOpa d Ha BekTop 2b +3C.

3aganue 2. Bepiuuubl mupamuasl Haxoadarcs B Toukax A(241), B(-3-24),
C(35-2), D(4,2-3) . BeraucauTh: a) mwiomans rpand  ABD; 6) 00beM IUpaMubl
ABCD.

3ananue 3. Cuna F =(—4,5,~79) npunoxena k Touke A(4,-2,3). Beraucmnts: a)

paboTy cuibl F B Cilydae, KOT/Ja TOYKa €€ MPHUII0KEHHUS, IBUTasiCh MPSMOIHHEIHO,
MIEPEMEIIAETCS B TOUKY B(?,O,—3); 0) MOIyJb MOMEHTa CHJIBI F OTHOCHTEIBHO

TOYKU B.

Bapuanr S
Bapanme 1. Jlanbl BekTopbl a=-4i +2j-k , b=3i+5j-2k , ¢c=]j+5k .
Heobxoaumo:

—
—

a) BBIYUCIIUTH CMEIIAHHOE TTPOU3BEICHUE TPeX BEKTOpoB a,bh , € ;
0) BBIYMCIIMTHh BEKTOPHOE IIPOU3BEICHUE BEKTOPOB 8 | C |

B) BBIYMCIIUTH CKAISAPHOE NPOU3BEIECHUE BEKTOPOB b 1 C ;

I') IPOBEPUTH, OYIYT JIM KOIIMHEAPHb] UM OPTOrOHAIbHBI BEeKTOpa @ U b |
1) OyyT 11 KOMILIAHAPHBI BEKTOPHI &,6b , 3C;

€) HaliT¥ IPOEKIIMIO BEKTOpa d Ha BeKTop 2b +3C.

14



IIpuiioxkeHue 3. 3aaHus JJi1 TUNIOBBIX pacyeTOB

3aganue 2. Bepumubl nmupamuabpl HaxomaTcs B Toukax A(-5-3,-4), B(146),
C(32-2), D(8,-2,4). Boumciuth: a) miomaas rpagn ACD ; 6) 00beM MHPaMUJIbI
ABCD.

3aganue 3. Cuia IE:(4,11,—6) MPUJIOKEHA K TOUYKE A(3,5,1). Breraucnuts: a)

paboTy cuIbl F B cilydae, KOTjJa TOUKa €€ MPHUI0KEHHs, IBUrasiCh IPSIMOIMHENHO,
nepeMenaeTcsi B TOUKy B(4,—2,—3); 0) MOy MOMEHTA CHIIbI F OTHOCHTEIBLHO
TOYKH B.

Bapuanr 6
Bagmanme 1. Jlanbel BekTopel a=3( —2j+k , b=2j-3k , ¢c=-37+2j-k .
Heobxomanumo:
a) BBIYUCIIUTH CMEINIAHHOE TTPOU3BECHUE TPEX BEKTOPOB a, b,c;
0) BEIYMCIIUTHh BEKTOPHOE IIPOU3BEACHUE BEKTOPOB d | C |
B) BBEIYMCIIUTH CKAISAPHOE NPOU3BEAECHUE BEKTOPOB b 1 C ;
') IPOBEPUTH, OYYT JIU KOJUJTMHEAPHBI UM OPTOrOHAJIBHBI BEKTOpa & U C
1) OyILyT JI1 KOMILIAHAPHBI BEKTOPHI 53, 4b , 3¢
€) HaliTh IPOEKIIMIO BEKTOpa d Ha BeKTop 2b +3C.

3apanue 2. Bepmmubl mupamuasl Haxomarcs B Toukax A(34,2), B(-23-5),
C(4,-3,6), D(6,-53) . Beiunciuth: a) mwiomans rpadd ABD ; 6) 00bEM MUPaMUIbI
ABCD .

3amanue 3. Cuma F =(3,-5,7) npuinoxena k touke A(2,3,-5). Bbruncauts: a)

paboTy cuiIbl F B cilydae, KOrjJa TOUKa €€ MPUII0KEHHS, IBUrasCh IPIMOIMHENHO,

nepeMeniaeTcss B TOUKY B(O,4,3); 0) MOIyJIb MOMEHTa CUJbl F OTHOCUTEIBHO

TOYKU B.

Bapuaur 7
Bapmanme 1. Jlanbl BekTopbl da=4i —j+3k , b=2i+3]-5k , c=7i +2]+4k .
Heobxoaumo:
a) BBIYHCIINTh CMEUIAHHOE MTPOU3BEACHUE TPEX BEKTOPOB a, b , C,
0) BBIYMCIIMTHh BEKTOPHOE MIPOU3BEICHUE BEKTOPOB 8 | C |
B) BEIYMCJIUTh CKAJIAPHOE ITPOU3BEICHHE BEKTOPOB b U € ;
I') IPOBEPUThH, OYIYT JIM KOIIMHEAPHb] UM OPTOrOHAIBHBI BeKTOpa b U ¢
1) OyIyT 1M KOMILJIAHAPHBI BEKTOPHI 7a,2b , 5C ;

€) HaliTH MPOEKIUIO BEKTOpa a Ha BeKTop 2b +3C.
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IIpuiioxkeHue 3. 3aaHus JJi1 TUNIOBBIX pacyeTOB

3amanue 2. Bepumubl nmupamuasl Haxonstces B Toukax A(-4,63), B(3-51),
C(2,6,-4), D(2,4,-5) . BeruucauTs: a) miomaas rpand ACD ; 6) 00beM IupaMubl
ABCD.

3amanne 3. Cuna F :(5,4,11) MPUJIOKEHA K TOYKE A(6,1,—5). Breraucnuts: a)

pa60Ty cuibl F B ClIydac, Koraa ToO4ka €€ IpUaI0KCHUA, IBUTAACH prIMOHHHGﬁHO,

nepeMeIaeTcss B TOUKY B(4,2,—6); 0) MOJyJIb MOMEHTa CHJIbI F OTHOCHUTEIHHO

TOYKU B.

Bapuant 8
Baganme 1. Jlanbl BexTOphl a=4i +2j-3k , b=2i+k , €=-12i-6]+9k .
HeoOxoaumo:
a) BBIYHCIIHTD CMEIIAHHOE [IPOU3BEICHHE TPEX BEKTOPOB &,h , €
0) BBIUKCIUTH BEKTOPHOE IPOU3BEICHUE BEKTOPOB 8 | C ;
B) BEIYHCJIUTH CKAJIAPHOE IPOU3BEICHHIE BEKTOPOB b U C |
') IPOBEPUTH, OYYT JIU KOJJTMHEAPHBI UM OPTOrOHAJIBHBI BEKTOpa 4 U C |
1) OyIyT M KOMILIAHAPHBI BEKTOPHI 28,30, —4C

€) HaliTh IPOEKIMIO BEKTOpa d Ha BeKTop 2b +3C.

3amanue 2. BepuwuHbl nupamuabl Haxoasarcs B Todukax A(7,58), B(-4,-53),
C(2,-35), D(51,~4) . Borumcnuth: a) miomaas rpadu BCD; 0) 00beM MUpamMuIbI
ABCD.

3ananmne 3. Cuia F =(-9,5,7) mpuoxena K TOYKe A(1,6,-3). Beruncuuts: a)

paboty cuisl F B cilydae, KOrja TOUKa €€ MPUII0KEHHs], IBUrasch IPIMOIMHENHO,

MEPEMEIIAETCS B TOUKY B(4,—3,5); 0) MOIyJIb MOMEHTA CHJIBI F OTHOCHTEIHLHO

TOYKH B.

Bapuanr 9
Baganme 1. Jlaubl BeKTOpbl a=—i +5k , b=-3+2j+2k , C=-2i—4]+k .
HeoOxoaumo:
a) BBIYHCIIMTD CMEIIAHHOE [POU3BEICHHE TPEX BEKTOPOB &,h , €
0) BBIUMCIIUTH BEKTOPHOE MIPOU3BEICHUE BEKTOPOB 8 | C ;
B) BEIYUCJIUTh CKAJIAPHOE IPOU3BEICHHIE BEKTOPOB b U C |
I') IIPOBEPUTH, OYIyT M KOJJIMHEAPHBI UM OPTOrOHANIBHEI BeKTOpa b 1 ¢
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IIpuiioxkeHue 3. 3aaHus JJi1 TUNIOBBIX pacyeTOB

1) OyIyT 1M KOMILIaHAPHEI BEKTOPHI 78 ,2b , —3C;
€) HaliTh IPOEKIIMIO BEKTOpa d Ha BeKTop 2b +3C.

3amanme 2. BepumHbl nupaMuibl Haxonsarcs B Toukax A(3-26), B(-6,-23),
C(1LL-4), D(4,6,-7). Boumuciuth: a) miomans rpadd ABD ; 0) 00beM MUpaMuUIbl
ABCD.

3amanne 3. Cuna F =(6,5,—7) MPUJIOKEHA K TOYKE A(7,—6,4). Beraucnuts: a)

pa60Ty cuibl F B ClIydac, Koraga ToO4kKa €€ IPUaI0KCHUA, IBUTAACH prIMOHHHGﬁHO,

nepeMeIaeTcss B TOUKY B(4,9,—6); 0) MOJyJIb MOMEHTa CHJIbI F OTHOCHUTEIHLHO

TOYKU B.

Bapuant 10
Baganme 1. JlaHbl BekTOopbl a=6i —4j+6k , b=9-6j+9% , <C=i-8k .
Heob6xomnmo:

—

a) BBIYMCIIMTH CMEIIIaHHOE ITPOU3BEACHUE TPEX BEKTOPOB d,0 , C;
0) BEIYMCIIUTHh BEKTOPHOE IIPOU3BEICHUE BEKTOPOB d | C |

B) BBIUMCIIUTH CKAJISAPHOE NPOM3BEIEHNE BEKTOPOB b 1 C ;

I') IPOBEPUTH, OYIYT JIM KOJUTMHEAPHBI MM OPTOrOHANbHbI BEKTOpad U b |
1) OyIyT 1M KOMIIAHAPHBI BEKTOphI 3d,—4b , —9C ;

€) HaliTh IPOEKIMIO BEKTOpa d Ha BeKTop 2b +3C.

3apanue 2. Bepumnbl nupamuisl HaxoasTes B Toukax A(-5-4,-3), B(7,3-1),
C(6,-2,0), D(3,2,~7) . Beruucauts: a) miomaas rpand BCD ; 6) 00beM mupaMubl
ABCD.

3amanue 3. Cuma F =(-5,4,4) npunoxena k touke A(3,7,-5). Beruucints: a)

paboTy cuibl F B Cllydae, KOrja TO4YKa €€ MPHUJIOKEHHS, JBUrasCh IMPAMOIUHENHO,

MEePEMEIAECTCS B TOUKY B(2,—4,1); 0) MOAyJ b MOMEHTa CHJIbI F OTHOCHUTEIHHO

TOYKH B.

Bapmuanr 11
Baganue 1. Jlanel BekTOphl a=5i —3j+4k , b=2i-4j-2k , ¢=3+5]-7k .
Heob6xoaumo:

—

a) BBIYUCIIUTH CMENIAHHOE TTPOU3BEJICHUE TPeX BEKTOpoB a,b , € ;
17



IIpuiioxkeHue 3. 3aaHus JJi1 TUNIOBBIX pacyeTOB

0) BBIYMCIUTH BEKTOPHOE MTPOU3BEICHNE BEKTOPOB & U C ;

B) BBIYHMCIIMTD CKAJIAPHOE POU3BEICHHE BEKTOPOB b 1 € ;

I') IIPOBEPUTH, OYIYT JIHM KOJUIMHEAPHBI HIIM OPTOTOHAIIBHEI BEKTOpa b 1 €
1) OyLyT Ii KOMILIAHAPHBI BEKTOPHI d,—2b , 6C;

€) HaliTH IPOEKIIMIO BEKTOpa d Ha BeKTop 2b +3C.

3aganne 2. Bepumubl nupaMuasl Haxomsrcs B Toukax A(3-5-2), B(-4,23),
C(157), D(-2,-4,5) . Berunciuts: a) mwiomans rpadu ACD ; 6) 00beM MUpaMuIbI
ABCD.

Baganme 3. Cuia If:(2,2,9) npusoxkena Kk Touke A(4,2,-3). Boraucnuts: a)

paboTy cHIIbl F B cilydae, KOTjJa TOUKa €€ MPHUI0KEHHS, IBUrasCh IPSIMOIMHENHO,

MEPEMEIIAETCS B TOUKY B(2,4,0); 0) MOJyJlb MOMEHTA CHJIbI F OTHOCHUTEIHHO

TOYKH B.
Bapuanr 12

Bamanme 1. Jlanbl BekTOpbl a=-4i +3]-7k , b=4i +6]—-2k , €=6i +9j -3k .
Heobxoanumo:

—

a) BEIYHCIUTH CMEIIaHHOE MTPOU3BEICHNE TPEX BEKTOPOB a,b , C;

0) BBIYMCIIMTHh BEKTOPHOE TIPOU3BEICHUE BEKTOPOB 8 | C |

B) BEIYUCJIUTh CKAJIAPHOE ITPOU3BEICHHE BEKTOPOB b U € ;

I') IPOBEPUTH, OYAYT JIM KOJUIMHEAPHbI HJIM OPTOrOHAIBHBI BeKTopa b u ¢
1) OyIyT 1M KOMILIAHAPHBI BEKTOPHI —24 ,4b , 7C;

€) HaliTh IPOEKIIMIO BEKTOpa d Ha BeKTop 2b +3C.

3amanue 2. Bepumubl mupamunsl Haxomarcs B Toukax A(7,49), B(L-2-3),
C(-5-30), D(1,-3,4) . BoraucauTs: a) miomans rpand  ABD ; 6) 00beM MUPaMUIbI
ABCD.

3ananue 3. Cuna F =(10,1,9) npunoxena x touke A(-5,4,-2). Bbruncauts: a)

paboty cuiibl F B ciydae, KOrja TO4Ka €€ MPUIOKEHHUS, JBUTasCh IPSIMOIMHENHO,
MEePEMEIAECTCS B TOUKY B(4,6,—5); 0) MOIyJIb MOMEHTA CHJIbI F OTHOCHTENILHO

TOYKU B.
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IIpuiioxkeHue 3. 3aaHus JJi1 TUNIOBBIX pacyeTOB

Bapuanr 13
Bamanme 1. Jlanbl BekTOphl d=-51 +2j—2k , b=7i—-5k , ¢c=2i+3j-2K .
Heobxoamumo:

—

a) BBIYUCIIUTh CMEIIAHHOE MTPOU3BEICHUE TPEX BEKTOpoB d,h , C;
0) BBIYMCIUTH BEKTOPHOE MTPOU3BEICHNE BEKTOPOB & U C |

B) BBIYHMCIIMTD CKAJIAPHOE IPOU3BEICHHE BEKTOPOB b 1 € ;

I') IPOBEPUTH, OYIyT J1 KOJUIMHEAPHBI WJIM OPTOTOHAJIBHBI BEKTOpa & U C;
1) Oy/lyT I KOMILTAaHAPHBI BEKTOPHI 84,30, 11¢;

€) HaliTh IPOEKIIMIO BEKTOpa d Ha BeKTop 2b +3C.

3aganue 2. Bepvnbl nupaMuibl HaxonsTcs B Toukax A(-4,-7,-3), B(-4,-57),
C(2,-33), D(3,21) . Borumcauts: a) miomans rpand BCD ; 6) 00beM MUpamMubl
ABCD.

Baganme 3. Cuia If=(8,0,6) npunoxkena k touke A(7,1,-5). Boruncauts: a)

paboTy cuiibl F B Cilydae, KOTjia TOYKa €€ MPHUIIOKEHHS, IBUrasCh IPAMOIMHENHO,
MEPEMEIIAETCS B TOUKY B(2,—3,—6); 0) MOIyJIb MOMEHTA CHJIBI F OTHOCHTEIBHO

TOYKH B.
Bapuanr 14

Bapmanme 1. Jlanel BexTOphl d=-4i —6]+2k , b=2i +3j—-k , €=—i +5]-3K .
Heobxoaumo:

—

a) BEIYHCIUTH CMEIIaHHOE MTPOU3BEICHNE TPEX BEKTOPOB a,b , C;

0) BBIYMCIIMTHh BEKTOPHOE TIPOU3BEICHUE BEKTOPOB 8 | C |

B) BEIYUCJIUTh CKAJIAPHOE ITPOU3BEICHHE BEKTOPOB b U € ;

I') IPOBEPUTH, OYIYT JI KOJUIMHEAPHEI HJIM OPTOrOHAIBHBI BEKTOpa d U b ;
1) OyayT JI KOMIUTAaHAPHBI BEKTOPHI 33, 7b, —2C:

€) HaliT¥ IPOEKIIMIO BEKTOpa d Ha BeKTop 2b +3C.

3aganne 2. Bepmmubl nmpaMuasl Haxomdarcs B Toukax A(-4,-5-3), B(312),
C(57,-6), D(6,~15) . Borumcauts: a) miomans rpand ACD ; 6) 00beM MUPaMUIbI
ABCD.

Baganue 3. Cuna If:(l,0,9) npunoxkena K touke A(—3,5,9). Boruncauts: a)

paboTy CHIIbI F B CiTydae, KOTjia TOUKa €€ MPHUI0KEHHs, IBUrasiCh IPSIMOIMHENHO,
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IIpuiioxkeHue 3. 3aaHus JJi1 TUNIOBBIX pacyeTOB

MepeMeIaeTcss B TOUKY B(5,6,—3); 0) MOIyJIb MOMEHTa CHJIbI F OTHOCHUTEIHLHO

TOYKU B.

Bapmuanr 15
Bapanme 1. Jlanel BekTOophl d=-4i +2j-3k , b=-3jJ+5k , C=6i+6]—4k .

Heo0Oxonumo:

—

a) BEIYHCIUTH CMEIIaHHOE MTPOU3BEICHNE TPEX BEKTOPOB a,b , C;
0) BBIUMCIUTHh BEKTOPHOE IPOU3BEICHUE BEKTOPOB 8 U C ;

B) BEIYHCIIUTH CKAJIAPHOE IPOU3BEICHHIE BEKTOPOB b U C |

T') IPOBEPUTH, OYIyT JIM KOJUTMHEAPHBI WJIH OPTOTOHAIIBHBI BEKTOpa & U € ;
1) OyIyT M KOMILTaHAPHBI BEKTOPHI 3d,—9b, 4C;

€) HaliTH MPOEKIUIO BEKTOpa d Ha BEKTOp 2b +3C.

3amanue 2. Bepumnbl nupamuasl Haxomsarcs B Toukax A(524), B(-35-7),
C(1-58), D(9,-35) . Boruncauts: a) muomaas rpadu ABD ; 6) 00bEM NMHUPAMHIBI
ABCD.

3amannme 3. Cuma F :(4,7,—3) IIPUJIOKEHA K TOYKE A(5,—4,2). Boruuciauts: a)

paboTy cuiibl F B cilydae, KOrja TOUKa €€ MPUII0KEHHs, IBUrasch IPIMOIMHENHO,

MEPEMEIIAETCS B TOUKY B(8,5,—4); 0) MOIyJIb MOMEHTa CHJIBI F OTHOCHTEIHEHO

TOYKHU B.

Bapuanr 16
3ananue 1. 3aganue 1. [lansl BekTopbl a=2i —3j+k, b=j+4k, c=50 +2]-3k.
HeoOxoaumo:
a) BBIYHCITMTD CMEIIAHHOE [IPOU3BEICHHE TPEX BEKTOPOB &,h , ¢
0) BBIUMCIIUTH BEKTOPHOE IPOU3BEICHUE BEKTOPOB 8 | C ;
B) BBIYMCIIMTD CKAJIAPHOE IPOU3BEICHHE BEKTOPOB b u € ;
I') IPOBEPUTH, OYyAYT JIM KOJUTMHEAPHBI UM OPTOTOHAJIBHBI BEKTOpa d U C ;
1) OyAyT JIn KOMIUTAaHAPHBI BEKTOPHI a, 2b, 3¢;

€) HaliTh IPOEKIMIO BEKTOpa d Ha BeKTop 2b +3C.

3amanue 2. Bepumnsl mupamu bl HaXoaaTCs B Toukax A(3,4,5), B(L21), C(-2,-3,6)
, D(3-6,-3) . Borumcuts: a) miomans rpadu ACD ; 6) 06bem nmpamuasl ABCD .

20



IIpuiioxkeHue 3. 3aaHus JJi1 TUNIOBBIX pacyeTOB

3amanme 3. Cuma F :(5,—3,9) MPUJIOKEHA K TOYKE A(3,4,—6). Beruucnuts: a)

paboTy cuibl F B Cilydae, KOTr/a TOYKa €€ MPHUI0KEHHUS, IBUTasiCh TPSIMOJIHHEIHO,
NepeMEIIAECTCS. B TOUKY B(2,6,5); 0) MOIy7b MOMEHTa CHJIBI F OTHOCHTEIHHO

TOYKU B.

Bapmuanr 17
Bamanme 1. Jlanbl BekTOpel a=3i +4j+k , b=i-2J+7k , ¢c=3i-6]j+21k
Heobxoaumo:
a) BEIYHCIIUTH CMEIIAaHHOE MTPOU3BEICHNE TPEX BEKTOPOB a,b , € ;
0) BEIYMCIIUTHh BEKTOPHOE TTPOU3BECHUE BEKTOPOB 8 H C |
B) BBEIYMCIIUTH CKAJIAPHOE TPOU3BEIEHHE BEKTOPOB b U C |
I') IPOBEPUTH, OYIYT JIM KOJIMHEAPHBI MK OPTOTOHAIBHBI BEKTOpa b u G ;
1) OyILyT JI1 KOMILIAHAPHBI BEKTOPHI 23 ,—-3b, € ;

€) HaliTH IIPOEKIIMIO BEKTOpa d Ha BeKTop 2b +3C.

3aganue 2. Bepmunbl nupaMuapl HaxonsTcs B Toukax A(-7,-56), B(-25-3),
C(3-24), D(12,2) .
Breruucnuts: a) mioniaas rpann BCD; 6) o0bem nupamus ABCD .

3aganme 3. Cuna F =(-3,1,—9) npurnokena k touxe A(6,—3,5). Boruucuts: a)

paboTy cuibl F B Cilydae, KOT/a TOYKa €€ MPHUII0KEHHUS, IBUTasiCh MPSMOJIHHEIHO,
NepeMENIAeTCsl B TOUKY B(9,5,—7); 0) MOIyJb MOMEHTa CHJIBI F OTHOCHTEIBHO

TOYKU B.

Bapuanr 18
Bapmanme 1. [lanel BekTOopel a=2i—-4j-2k , b=7i+3], ¢©=31+5]-7k .
Heobxoaumo:

—
=

a) BEIYMCIUTH CMEIIaHHOE MTPOM3BEIEHNE TPeX BEKTOpPOB a,b , C;
0) BBIYMCIIMTH BEKTOPHOE NIPOU3BEICHUE BEKTOPOB 8 | C |

B) BBIYHMCIIMTD CKAJIAPHOE IPOU3BEICHHE BEKTOPOB b u C ;

I') IPOBEPUTH, OYyAYT JIM KOJUTMHEAPHBI UM OPTOrOHAJIBHBI BEKTOpa d U C ;
1) OyLyT 1M KOMILIAHAPHBI BEKTOPHI 34 ,2b , 3¢ ;

€) HaliT¥ IIPOEKIIMIO BEKTOpa d Ha BeKTop 2b +3C.
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IIpuiioxkeHue 3. 3aaHus JJi1 TUNIOBBIX pacyeTOB

3aganue 2. Bepumubl mupammpasl Haxomsrcs B Toukax A(L31l) ,  B(-146) ,
C(-2,-34), D(3,4,~4). Berurcnute: a) miomans rpand  ACD ; 6) 00beM MHUpaMuIbI
ABCD.

3amanne 3. Cuma F :(2,19,—49) MPUJIOKEHA K TOYKE A(5,3,4) Beraucnuts: a)

paboTy cuIbl F B cilydae, KOTjJa TOUKa €€ MPHUI0KEHHs, IBUrasiCh IPSIMOIMHENHO,
MepeMeIaeTcsi B TOUKY B(6,—4,—1); 0) MOy MOMEHTA CHJIBI F OTHOCHTEIBHO

TOYKU B.

Bapuanrt 19
Bamanme 1. Jlauel BekTophl a=-71 +2k , b=2-6j+4k , €=i-3j+2k
HeoOxoaumo:
a) BBIYHCIIMTD CMEIIAHHOE [IPOU3BEICHHE TPEX BEKTOPOB &,h , ¢ ;
0) BBIUMCIUTH BEKTOPHOE IPOU3BEICHUE BEKTOPOB 8 | C ;
B) BEIYUCJIUTH CKAJIAPHOE IPOU3BEICHHIE BEKTOPOB b U C |
I') IPOBEPUTH, OYAYT I KOJIMHEAPHBI MIIH OPTOrOHAIBHBI BEKTOpa b U ¢ ;
1) GyIyT 1M KOMILIAHAPHBI BEKTOPHI 23 ,4b , 3C;

€) HaliTh IPOEKIIMIO BEKTOpa d Ha BeKTop 2b +3C.

3aganue 2. BepimHbl mupampasl Haxoaarcs B Toukax A(241), B(-3-24),
C(35-2), D(4,2-3) . BeraucauTs: a) mwiomans rpand  ABD; 6) 00beM IUpaMubl
ABCD.

3amanne 3. Cuna F = (—4,5,-79) npuaoxeHa K TOYKe A(4,-2,3). Bbruuciurs: a)

paboTy cuibl F B Cilydae, KOT/a TOYKa €€ MPHUII0KEHHUS, IBUTasiCh MPSIMOJIHHEIHO,
MIEPEMEIIAETCS B TOUKY B(?,O,—3); 0) MOIyJb MOMEHTa CHJIBI F OTHOCHTEIBHO

TOYKU B.

Bapuant 20
Bapanme 1. Jlanbl BekTophl a=-4i +2j-k , b=3i+5j-2k , ¢c=j+5k .
Heobxoaumo:

—
—

a) BBIYMCIIUTH CMEIIAHHOE MTPOU3BEICHNE TPEX BEKTOPOB &,b , € ;
0) BBIYMCIIMTHh BEKTOPHOE NIPOU3BEICHUE BEKTOPOB 8 | C |
B) BBIYMCIIUTh CKAISAPHOE NPOU3BEIECHUE BEKTOPOB b 1 C ;

I') IPOBEPUTH, OYyAYT JIM KOJUTMHEAPHBI WM OPTOTOHAJIBHBI BEKTOpa a U b ;

1) OyIyT 1M KOMILIAHAPHBI BEKTOPHI &,6b , 3C;
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IIpuiioxkeHue 3. 3aaHus JJi1 TUNIOBBIX pacyeTOB

€) HaliTh IPOEKIIMIO BEKTOpa d Ha BeKTop 2b +3C.

3apanue 2. Bepumuel nmupamuanpl HaxomaTcs B Toukax A(-5-3,-4), B(146),
C(32-2), D(8,-2,4). Berumcnute: a) miomans rpaau ACD ; 6) 00beM MUPaMUIbI
ABCD.

3apanue 3. Cuia IE=(4,11,—6) NPUJIOKEHA K TOUYKE A(3,5,1). Beraucnuts: a)

paboTy cuiibl F B cilydae, KOTjia TOYKa €€ MPHUII0KEHHS, IBUrasCh MPAMOJIMHENHO,
nepeMeIaeTcsi B TOUKy B(4,—2,—3); 0) MOIyJIb MOMEHTA CUJIbI F OTHOCHTEILHO

TOYKH B.
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IIpunosxenne 4. O0pa3ubl KOHTPOJIBHBIX PadoT

Konrpoabnas padora Ne 1

3amanne 1. Haiitu matpuiry D =(AB)" + 2C, ecin

-1 01 0 -3

1 0 2
A:31O,B:514,C:4 2
-2 01 -1 -5

3apanme 2. Permth cucteMy ypaBHEeHHH 110 npaBuity Kpamepa, MaTpUuyHbIM
X+2y+z2+7=0,

METOAOM U MeTo0M ['aycca 2X+Yy—-2-1=0,
3X-y+2z-2=0.
3anaHne 3. Haiitu 06H1€€ pPCIICHUC CUCTCMBI X YKA3aTh OJHO YaCTHOC PCIICHUC
X, —2X, — X; +3X, =5,
2%, —4X, — 2X; + 6x, =10,
2%, + X, +Xx,=20.

Kounrpoabnasi pa6ora Ne 2
3ananue 1. KommHeapHs! 11 BeKTOpsl C, = 2a+ 4b u ¢, =3b —a, moctpoeHHsIe 110

BEKTOpaM a = {1;—2;3} ub= {3;0;—1}?

3ananue 2. Haiitu niiuHy BekTopa a = p + 2(, eciu ‘p‘ =1, \q\ =2, (pAq) = % :

Baganme 3. Cuia If:(S,—3,9) npunoxkena k Touke A(3,4,—6). Brruncauts

paboTy cuibl F B cilydae, KOTJla TOUKa €€ IPUIIOKEHHMS, IBUIasch NIPSMOJIMHENRHO,
nepemeriaercst B Touky B(2,6,5).

3aganue 4. JlaHbl BEKTOPHI a= (0,1,0), b= (2,01, c= (3,1,—5). Beranciute
axb+a-c.

3ananue 5. J[aHbI BEKTOPHI a= {5;2;0}, b= {2;5; O}, c= {1;2;4} . Haiitu: 1) o6pem
UPAMHU/IBI, TOCTPOCHHOM Ha BEKTOPAX abuc , 2) JUTMHY BBICOTBI, OMYIIEHHYIO Ha

OCHOBaHHe, ITOCTPOCHHOE Ha BeKTopax aub; 3) xocuHyc yria mexamy pedpamu

auc.



IIpunaoxenne 5. KoHTpo1bHO-00y4aomas nporpaMmMa TeCTHPOBAHUS

3aganue Nel

JlaHbl BEKTOPHI & = {2; 3}, b = {1; —3}, C= {— 13

[Tpu xakoM 3HaueHUH KO PUIMEHTA @ BEKTOpsl P =a + ab u g=a+2C

KOJUTMHEAPHBI?
Bri6epute oquH u3 4 BapuaHTOB OTBETA:
1) 2 2) 4
3) -2 4) 5
3ananne Ne2

2. Ha ocu Ox Haiitu TOuKy M, paccTosiHue KoTopoid ot Touku A(3; -3) paBHO 5.

Bri6epute o U3 4 BApHAHTOB OTBETA:

1) [(2;0)u(-5;0) 2) |(7;0)u(-1;0)
3) [(5:0)u(-2;0) 4) | (-7;0)u (1; 0)
3aganue Ne3

Haiitu opT BeKTOpa a= {6; -2, — 3}.

Bri6epute ouH U3 4 BAPHAHTOB OTBETA:

1) (~6/7,-217,-3/7} 2) (~6/7,2/7,-317}
3) 6/7,-217,3/7} 4) 6/7,-217,-317}
3aganue Ned

JlaHbI 5‘23, ‘5226 U laxb|=72.Bsmuucmurs a-b.

Bri6epute oauH U3 4 BApHaHTOB OTBETA:

1) a-b=1+30 2) a-b = +40;
3) a-b=+32: 4) a-b=+45.
3aganue Neb

JlaHo, 4TO ‘a‘ =3, ‘b‘ = 9. OnpenenuTs, IPU KAKOM 3HAYEHUU @ BEKTOPHI

5+ o 6 151 5—0[6 6Y}1YT B3aMMHO NNECPICHAUKYIIAPHEI.

Bri6epute oqun u3 4 BapuaHTOB OTBETA:

I
-+

glh|wlo

1) a 2)

N
I
H

-+
Moo w

3) a =

Q
I
-

4)




IIpunaoxenne 5. KoHTpo1bHO-00y4aomas nporpaMmMa TeCTHPOBAHUS

3aganue Neb

Janbl BekTopel A =(2; 1; -1), 6=(—1; 0; 3), C=(3;-1; 1).
Boruucnuts 2ax ¢ —3b +2ab¢

Bribepure oauH u3 4 BApHaHTOB OTBETA!

1) (6; 2; 4) 2) 2i — ]
3) HE UMEET CMbICIIA 4) (-27; 0; 29)
3aganue Ne/

Hanbl Beprmnsl Tpeyroasauka A4 (3; 2; -1), B (5; 1; -1), C (1; 2; 1).
OmnpenenuTh yroi A 3Toro TpeyrojbHUKa

Bri6epute ouH U3 4 BApHAHTOB OTBETA:

1) wl?2 2) zl3
2
3) 7l6 4) arccoa(— @)
3aganmne Ne3

HajiTit MOJyITh BEKTOPHOIO pon3BeeHns (2a—b)x(2a+b) ecmn
a=1{2-12}, b={21

Bribepure oauH n3 4 BApHaHTOB OTBETA!

1) | 202 2) 5.3 3) | 1042 4) 10/3

3aganue Ne9

Haiitu BbIcOTY ipamuibl OD, eciiu koopauHaTel BepuinH A(5; 1; -4),
B(1;2; -1), C(3; 3; -4); D(2; 2; 2).

Bri6epute oauH U3 4 BApHaHTOB OTBETA:

1) ﬂ 2) 10
3
3) 4_\/§ 4) 3
3
3aganue Nel0

ITpoBepuTh, OYAYT ¥ KOMIUIAHAPHBI JaHHBIE TPH BEKTOPA
a=1{2,3,-1), b={-13}, c={9-11}

Bri6epute oauH U3 4 BApHAHTOB OTBETA:

1) 3 2) 52

3) 0 4) 10




IIpunoxenne 6. O0pasen onJiera

KBIPTBI3CKO-POCCUMCKHUN CJABAHCKUI YHUBEPCUTET

=

KA®EJIPA BBICHIE MATEMATHUKHA
Kypc 1 Cemectp _1 ucuunnuHa PakyJbTATHB 10 MATEMAaTHKE

Hanpasnenue EOH, UTC, ED, E®II, TTIIL, OTK

Bbuner Ne 1

OmnpeneneHue MaTpuiibl. Buibl MaTpwuil.
[IpumMeHeHne BEKTOPHOTO MTPOU3BEICHUS.

1 2 -3 1 6 -3 1 2 -3
Haiitu AB+5C,rne A={2 4 0|, B={4 5 0|, C={4 3 0.

1 3 -1 1 0 -1 1 0 -1
Pemmnte cucreMy ypaBHeHHI 10 mpaBuwiy Kpamepa WM MaTpHYHBIM

X+5y—-2z=4;
METOIOM 4 2Y +Z =05;
2Xx+10y +z =13.
Cuma F = (5, —3,9) MPUWIOKEHa K TOYKE A(3,4,—6). Boruucnuts paboty

cuibl F B Cciydae, KOrJa TOYKa €€ IPUIIOKEHHMS, IBUTasCh NPIMOIMHENHO,
NepeMenacTcsi B TOUYKY B(2,6,5). HaliTn Hampapisromme KOCHHYCHI

BekTOpa AB.
Hausr Bekropsl a={5;2;0},b={2;5;0},c={1;2;4}. Haiitu: 1) oGbem
MUPaMHIbl, IOCTPOCHHOM Ha BEKTOpax a,buC, 2) IUIOMagh OCHOBAHHS,

IIOCTPOCHHOTO Ha BEKTOpax amb.



