
20 BEKTOPbl 

20.1. 0CHOBHble nOH51TII151 111 onpeAeneHI/151 

BeKmopoM Ha3hiBaiOT HanpaBJieHHhiM oTpe3oK. 

1. qro6bJ HaMTHKoopiJunambt BeKmopa, neo6XOJJ:HMO H3 KOOPJJ:H

HaT KOHUa BeKTOpa BhrqecTb COOTBeTCTBeHHbJe KOOpJJ:riHaTbl ero Haqa

Jia. EcJIH ro~rKa A(x1;y1;zd - HaiiaJIO BeKropa, a roqKa B(x2;y2;z2 ) -

KOHeu BeKTopa, To AB(x2 -x1;_tf2- y1;z2 -z1). 

2. KoopiJunambt cepeiJuHbt ompe3Ka. 

EcJIH TOIIKH A(a1,a2,a3) II B(b1,b2,b3) KOHUhi orpe3Ka, a TOIIKa M 

(
a1 +b1 a2 +h2 a3 +b3 ) 

ero cepeJJ:IIHa (AM= MB ). TO M -
2
-;-

2
-;-

2
- · 

2.lf.JlU11Y 6eKmopa (li:JIHHY 0Tpe3Ka) HaXOJ1:5IT no cpopMyJie: 

1
-, I 2 2 2 a) AB =v(x2 -x1) +(y2 -y1) +(z2 -z1) , ecJIII H3BeCTHhi Koop-

JJ:HHaThr roqeK A(x1;y1;z1) - Haqa.7Ja II B(x2;y2;z2) - KOHUa BeKTopa; 

6) lal = ~af +ai +aj , eCJIH H3BeCTHbl KOOpJJ:HHaThi BeKTOpa 

a(a1;a2;a3). 
3. HyJih-BeKTopoM Ha3hJBaerca BeKTop AA. HaqaJio H KoHeu ::noro 

BeKTOpa COBTiaJJ:aiOT. 

4. EJJ:IIHIIqHhiM BeKropoM Ha3hiBaeTca BeKTop, JJ:JIIIHa KOToporo 

paBHa eJJ:HHHUe. 

5. KoJIJIHHeapHhiMII Ha3hiBaroTC5I BeKrophi, Jie)Karune Ha napaJI-

JieJihHhiX np.HMbiX (IIJII1 Ha OJI:HOM np5IMOt'r). _ 

_ Yc;zoeue 'KOJIJZUHeapuocmu eeKmopoe: BeKrophr a( a1;a2;a3 ) II 

b(b1;b2;b3 ) KOJIJIIIHeapHhi, eCJIH IIX COOTBeTCTBYIOJUIIe KOOpJJ:IIHaTbl 

nponopuiioHaJibHhi, TO eCTh ab1 = ~2 = ab3 = k. Tipn 3TOM, ecJin: 
1 2 3 

a) k > 0, TO BeKrophr cmranpanJieHhr (a ii b); 
6) k < 0, TO BeKTOpbi npOTHBOTIOJIO)KHO HanpaBJieHhi (a j J_ b). 
6. BeKrophr AB n BA npoTIIBOTIOJIO)KHbi, ecJIII jABI = jBAj II 

ABi-1-BA. 
7. BeKTOpbi, Jie)Karune B napaJIJieJihHhrx TIJIOCKOCTRX (IIJIII B OJJ:HOM 

TIJIOCKOCT11), Ha3biBaiOTC5I KOMTIJiaHapHbiMI1. 
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20.2. niiiHSIIIHble AeiiiCTBIIU1 Ha.Q B8KTOp8MIII 

1. CJtoJICeHue BeKmopoB Ha TIJIOCKOCTH. 

BeKTopbi CKJiazi.biBaiOT no opaBHJIY TpeyroJihHHKa HJIH no npaBHJIY 

napaJIJieJiorpaMMa: _ _ _ 

a) npaBHJIO'rpeyroJihHHKa: AB+BC=AC (pHc. 20.1); 

B D 

A 

Puc. 20.1 Puc. 20.2 

6) npaBHJIO oapaJIJieJiorpaMMa: AB + AC =AD (pHc. 20.2). 

2. Bbtttuma~tue BeKmopo6 Ha n.nocKoCTH. q T06hi BbrqecTb M3 BeK-

Topa ~ BeKTOp b , He06XO.[(MMO 3aMeHMTb BbJqHTaHMe BeKTOpOB CJIO

JKeHMeMBeKTOpa ~ HBeKTopa -b: ~-b=~+(-b) (pMc.20.3). 

/_b 
-b 

Puc.203 

3. CJloJICeHue 6eKmopo6 c 3aiJaH1lbtMU KoopiJuHamaMu. 
qT06hi CJIOJKMTb (BbiqecTb) BeKTOpbi C 3a,[(aHHblMM KOOp.[(I1HaTaMH, 

Heo6XO,[(MMO CJIOJKMTb ( BbJqeCTh) HX COOTBeTCTBYIOlll,Me KOOp.[(HHaThl: 

~( a1,a2,a3 ) +b( bvb2,b3 ) = ( a1 + b1;a2 +b2;a3 + b3 ). 

4. YMHOJICeHue BeKmopa Ha <tUCJlO. 
qT06hr yMHOJKMTb BeKTOp Ha '-IHCJIO, He06XO.[(HMO KaJK.[(YIO KOOp.[(H-

HaTy BeKTopa YMHOJKHTb Ha 3TO '-IHcJio: k· (a1,a2,a3 ) = (ka1;ka2;ka3 ) 
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20.3. CKanHpHoe npo1113Be.QeHIIIe BeKTopos 

<DopMyJihi J.(JIJI BbPUICJICHIIJI C1CaJtRp1lOlO npOU38ede1llffl BCKTOpOB: 

a) CCJlllll3BCCTHhl J.(JIUHhi BCKTOpOB ~, b ll BCJill'IMHa a yrJia MC)KJJ:Y 

HMMH, TO CKaJI5IpHOC IIpOII3BCJ.(CHHC BCKTOpOB HaXOJ.(JIT ITO cJlOpMyJie 

~ · b = l~l·lhl· cos a; 

6) CCJlllll3BCCTHhl KOOp,I.I.I1HaTbi BCKTOpOB ~(a1,a2,a3 ) H b( b1,b2,b3 ), 

TO CKaJI5IpHOC npOII3BCJ.(CHHC BCKTOpOB HaXOJ.(JIT no ¢opMyJie 

a· b = a1 · b1 + a2 ·}!2 + a3 · b3 . 

CKaJIJipHhiM KBaJJ:paToM BCKTopa a Ha3biBaiOT CKaJIJipHoe npoi13-

BCJJ:CHHe BCKTOpa ~ Ha.cc6JI: (~)2 

= ~~~ 2 

YzoJZ MeJICdy Be~emopa:;uu ~ 11 b Haxol.(m no ¢opMyJie 

~-b 
cos a= ~~~-I~. 

Yc.llo8ue nepneHaU1cyMp1wcmu BeKTopoB: BCKTOphr an b nepneH

,nHKYJIHpHhi, ecJIH nx CKaJIJipHoe npoM3BCJJ:CHMe paBHO HYJIIO. 

TeeT .QIIH nposepKIII TeopeTW·teCKIIIX 3HaHIIIVI 

YKaJJCume ece eapumtmbt npaewtb1fbLr: omeemoe ( 1-5): 

1. l.JT06bi HaMTII KOOpJ.(HHaTbi BCKTOpa HC06XOJ.(11MO: 

1) ll3 KOOpJ.(HHaT Ha'IaJia 'BCKTOpa Bhl'ICCTb COOTBCTCTBCHHhiC KOOp

J.(I1HaTbl ero Komra; 

2) 113 KOOpJ.(MHaT KOHIJ:a BCKTOpa Bhi'ICCfb COOTBCTCTBCHHbiC KOOp

J.(IIUaTbl ero naqaJia; 

3) CJIO)KHTh COOTBCTCTBCHHbiC KOOpJ.(HHaTbl Ha'IaJia 11 KOHIJ:a BCKTOpa; 

4) HaMTH CYMMY npOI13BC,ll,CHHM COOTBCTCTBC.flHhiX KOOp,ll,HHaT ua

'IaJia H KOHUa BCKTOpa; 

5) HaMni pa3HOCTh npOI13BC,ll,CHIIM COOTBCTCTBCHHhiX KOOp,ll,IIHaT 

Ha'IaJia 11 KOHIJ:a BCKTOpa. 

2. EcJIM II3BCCTHhi Koop,ll,nHaThi TO'ICK A(x1;y1;z1) - Ha'IaJia 11 

B(x2;y2;z2 ) - KOHUa BCKTopa, ro ,nJinny BeKTopa AB HaXOAJIT no 

¢opMyJie: 

1-~ I 2 2 2. 1) AB =\l(x2+xt) +(y2+Y1) +(z2+z1) ' 
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3. Ecm1 H3BeCTHbi KOOp!l,HHaThi BeKTOpa a(x;y;z), TO !l.JJHHY BeK

Topa a Haxo,rviT no ¢opMyJJe: 

1) ~~~ = ~ x2 + y2 + z2 ; 

3) ~~~ =x+y+z; 

1)a1=a2o 
b1 bz , 

3) at= a3 0 

b1 b3 , 

5) a1 = az = a3 
b1 b2 b30 

2) ~~~ = x2 + y2 + z2; 

4) ~~~2 = x2 + y2 + z2 ; 

5. EcJJH H3BecTHhi BeKTOphr ~(a1 ;a2 ;a3 ), b(b1;b2;b3) H BeJIIF-IHHa 

a YrJia MeJK)l,y HHMH, TO CKaJI5IpHOe npOH3Be)l,eiiHe BeKTOpOB HaXO)l,5IT 

no ¢opMyJJe: 

1) ~ 0 b =l~lol"hlocosa; 
2) ~ob=~obocosa; 

3) ~ob =a1ob1oa2ob2 oa3 °~; 

4) ~ob=a1 oa2 oa3 +b1 ob2 ob3 ; 

5) ~ 0 b = ~ 0 bf+ a2 ° b2 + a3 ° b3 0 

YcmaHoBume coomBemcmBue: 
6. JhmeHHbie )l,eikTBI15I C BeKTOpaMH ~( a1;a2;a3 ) I1 b( b1;b2;b3 ): 
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,llEMCTBYIE 

1) a+b; 

2) b-a; 

3) -k·a. 

OmBembt 
HoMep 33,llaHJ1JI 1 2 

BapnaHT 

3 

PE3YJibTAT 

a) (a1 +h1;a2 +h2;a3 +b3); 

6) (a1 -b1;a2 -b2;a3 -b3 ); 

B) (b1 -a1;b2 -a2;b3 -a3); 

r) -(ka1;ka2;ka3 ); 

.n) (ka1;ka2;ka3 ); 

e) ( a1 - k; a2 - k; a3 - k) . 

4 5 6 

rrpaBHJIHJibHOfO 2 2,5 1,4 4,5 1, 5 1 - a; 2 - s; 3 - r. 

OTBe"fa 

np111Mepbl 

llpuMep 1. Haii.nHTe TaKoe 3Ha'leHHe m, npH KOTopoM ,li,JIHHa BeK

Topa ~ ( -2; .J'im; 3) npeBOCXO,llHT ,li,JIHHY BeKTOpa b (-m; -5; 6). 

PemeHue. Haii.neM ,li,JIHHhi BeKTopoB ~ H b : 

~~~=~(-2/+(.J2m)2 
+32 =·hm2 +13, 

l"hl=~(-mi+(-5)2 +62 =.Jm2 +61. 
-

ilOCKOJibKY )J,JIHHa BeKTOpa a npeBOCXO)J,HT ,ll.JIHHY BeKTOpa b , 

TO 3annrneM HepaBeHCTBO .J2m2 + 13 > .Jm2 +61. Bo3Be.n.a o6e qacTH 
HepaBeHCTBa B KBa,ll.paT I1 npHBe,ll,5l llO,ll.06Hbie CJiaraeMbie, llOJIY'lHM 

2m2 +13 > m2 +61, m2 >48, OTKy,ll.a lml >4'-'3. 

Omeem: jml > 4'-'3 . 

TipuMep 2. ,llanbr BeKTOpbi ~(2-m; 4), b (0; -n) H ~ (m-1; 3). 

Haii.nnTe m +n, ecJIH ~ = b+ 2~. _ 
Peme11ue. 3anHIIIeM ypaBHemre a= b + 2c B KoOp,ll.HHaTHOM ¢op-
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¥C: (2-m; 4)=(0; -n)+2(m-1; 3). YMHOJKa5i_KOOpL(I1HaThi BCKTOpa 

C Ha 2 H CKJiaLl,biBaH KOOpLI,HHaTbl BCKTOpa b I1 COOTBCTCTBYIOll1HC 

KOOpLl,HHaTbl BCKTOpa 2~ , TIOJIY'IHM (2-m; 4) = ( 0; - n) + (2m-2; 6) , 

(2-m; 4)=(2m-2; 6-n). TorLI,a 2-m=2m-2 H 4=6-n; OTKyLI,a 

4 1 m= 3 11 n=2,a m+n=33 . 

Omeem: 3~. 

llpHMep 3. Ha:H,n:nTe npoH3Be,n:eHHe q11ceJI k 11 p, npn KOTOpbiX BeK

TOpbi a (k; k+2p; 4) II b (1; k+ p; -2) KOJIJIHHeapHbi. 

Peweuue. CorJiacHo ycJIOBHIO KOJIJIHHeapHocTn BeKTopoB 3ann-

k k+2 4 {k =-2, 
meM 1= k+: = _2 HJIH ~:~ =-2. ITo,n:cTaBJIHH3Haqemie k=-2 

k+2p 2 u 
B ypaBHCHHC -k-- = - , Han,n:eM 3HaqeHHC p: 

+p 
-2+2p- - -2 --2, p-1-2-p, p-1,5. 
- +p 

HaliLI,eM npon3Be,n:eHue 'IHCeJI k u p: -2 ·1, 5 = -3 . 

Omeem: -3. 

llpHMep 4. Hali,n:HTe Ll,JIHHY BCKTOpa a-b, CCJIII jaj=3, jhj=6 II 

ja+'hl=9. 

B 

A -a 

D 

c 

Pewe11ue. Ha BeKTopax a n b 
KaK Ha CTOpOHaX TIOCTpOHM napaJI

JieJiorpaMM ABCD. CorJiacHo pii

cyHKY 20.4 3annmeM: a+b=AD, 

a-b=BC.Tor,n:a AC=3, AB=6, 
Puc. 20·4 AD=9 II BC=ia-bj. 

ITo cBolicTBY ,n:naroHaJieli napaJIJieJiorpaMMa HMeeM: 

AD2 +BC2 =2AB2 +2AC2 
HJIH 92 +BC2 =2·62 +2·32

, BC2 =9, 
OTKy,n:a BC2 =3 n ja-bj == 3. 

Omeem: 3. 
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IIpuMep 5. 113BecTHo, 'ITo ~+h+c = 6 11 1~1 = 1, !hi= 2, lei= 3 0 

Haii:,n:HTe 3Ha'IeHHe cyMMbi CKa.TI5IpHbiX npoH3Be,n:eHHH BeKTOpoB a H 

b,~Hc,bHc. 
Peweuue. 10 Bo3Be,n:eM o6e 'laCTH paBeHCTBa ~ + b + c = 6 B KBa,n:paT 

-2 -2 -2 -- -- --
H ITOJIY'IHM a + b + C + 2ab + 2ac + 2bc = 36 o 3aMeHHM CKaJI5IpHbie 

KBa,n:paTbi BeKTOpOB KBa,n:paTaMH HX ,ll;JIHH: 

(*) 

20 3anmueM cyMMY CKa.TI5IpHbiX npOH3Be,n:eHHH BeKTOpOB a H b, a 

11 c, iJ "c: ~b+~c+hc=xo · 
3. flo,n:cTaBJI5!5I B paBeHCTBO (*) 3Ha'leHH5I ~~~2 = 1 , lbl2 = 4, icl2 = 9 

H ~b+~c+bc =X, ITOJIY'IHM 1 +4+9+2X =36, OTKy,n:a X =11. 

Omeem: 11. 

IIpuMep 6. flpH KaKoM 3Ha'leHHH n yroJI Me%,n:y BeKTopaMH 

~(6;-2;-n) n b(3; 0; 2n) ocTpbrii:? 

Peweuue. YroJI l\Ie%JJ:Y neKTopaMn a H b Haxo,n:HT no ¢opMyJie 

cos a.= ii ·li_ ° CorJiaCHO ycJIOBHIO 0° <a. <90°, 3Ha'IHT cos a.> 0. TaK 

liil·lbl 

KaK liil > 0 I1 lhl > 0 , TO COS (J.. > 0 IIpH YCJIOBHM, 'ITO ~ o b > 0 . 

Haii:,n:eM cKa.TI5IpHoe rrpoH3Be,n:eHne BeKTopon a n b, H peruHM Hepa

BeHCTBO ~·b>O: 6·3+(-2)·0+(-n)·2n>0, n2 <9, lnl<3, nE (-3; 3). 

Omeem: nE ( -3; 3) 0 

IIpuMep 7. BeKTOphr ~( -5; 1; 2) H b( -1; 5; -2), rrpone,n:eHHbie H3 

TO'IKM C, 5IBJI5IIOTC5I 6oKOBbiMH cTopoHaMH paBHo6e,n:penHoro Tpey

roJihHnKa ABC. Haii:,n:nTe ITJIOII(a,n:h TpeyroJibHHKao 

Peweuue. IlJioii(a,n:b TpeyroJibHMKa ABC (puc. 20.5) r-raii:,n:eM no 
1 

c}JopMyJie S MBC = 2 · AB ·CD , r,n:e CD - BbiCOTa u Me,n:nana L1 ABC. flo 

npaBuJiy napa.TIJieJiorpaMMa CD=~ ( ii +b) , CD= ( -3; 3; 0) . 
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c 

Puc. 20.5 

Omeem: 6J6. 

3na5I Koop)J,HHaThi BeKTopa CD , na.li)J,eM 

ero )J,JU!Hy: ICDI = .Jg + 9 = 3.J2. no npaBHJIY 

TpeyroJihHHKa AB =A C + CB = b ~ , OTKy)J,a 
- -
AB ( 4; 4; - 4) . Hai:J:)J,eM )J,JIHHY neKTopa AB : 

IABI=.J16+16+16 =4.J3. 

Ha.li)J,eM rwoma)J,h TpeyroJihHHKa ABC: 

5 MBC = ~. 4.f3. 3J2 = 6J6 · 

- -
IlpHMep8.,ll,anhiBeKTOphi a (3; -1), b (-1; 2) II c (1; -7). Ha.li-

)J,HTe CYMMY K09tPtPHIJ,HeHTOB B pa3JIOJKeHI1H BeKTOpa a-b-C TIO BeK-

TOpaM ~ l1 b . _ _ _ _ _ 
Peweuue. 3anmneM a-b-c= d H na.li)J,eM Koop)J,HHaThi neKTopa d: 

d(3+1-1; -1-2+7), d(3;4).Pa3JIOJKHMBeKTOp d IIOBeKTOpaM ~ 

l1 b: d = X~+yb, f.[l,eX MY- HCKOMhie K09tPtPHIJ,HeHThi. 3Ha5I KOOp)J,II

HaThl BeKTOpOB ~ , b II d , TIOJiyqHM: 

(3; 4)=x(3;'='i)+y(-1; 2), (3; 4)=(3x; -x)+(-y; 2y), 

( 3; 4) = ( 3x- y; -X+ 2y) , qyo paBHOCHJihHO CHCTeMe _ypaBHeHIIH: 

{ 
3x-y=3, {3x-y=3, {3x-y=3, {x=2, 
-x+2y =4; -3x+6y =12; 5y =15; y =3. 

Tor)J,a x+y = 5. 

Omeem: 5. 

3a.Q8L!III .Qfl5i C8MOCT051TeflbHOrO peweHIII5i 

1. Ilpii KaKOM 3Jiaqenmi (X BeKTOpbi ~ ( -2; -3; 4) II b ( -CY; 6; -8) 
KOJJJil1HeapHbi? 

2. Ha.li)J,HTe nepiiMeTp TpeyroJihiHIKa c BepruiiHaMII A( -1; 1; -2), 
B(-3; -1; -3) H C(-7; 3; -5). 

3. B qeTbipexyroJihHHKe ABCD 3a)J,aHhi neKTOphi AB(3; -1; -2), 

BC( -2; 5; 1), AD( -3; 4; 8), a TaKJKe BeKTOphi ;; H ;; - ero )J,narona

JIII. Ha.li)J,nTe Mo)J,yJin CKaJI5Ipnoro npoH3Be)J,eHH5I BeKTopon m n n. 
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4. B TpeyroJibHIIKe ABC TO'-IKII M II N- cepe~IIHbi cTopoH AB II B C - --
COOTBeTCTBeriHO. I13necTHo, '-ITO AB (3; - 5; 6), MN ( -2; 1; 7). Har1-

W1Te cyMMY Koop~IIHaT neKTopa BC. 
5. B rrapannenorpaMMe ABCD 3a~aHbi neprmiHhi A(2; -5; 4), 

B ( 1; - 3; 1) , C ( -3; 4; - 6) . HaH:~IITe cyMMY Koop~HHaT '-IeTnepTOH 
nepiiiiiHhi rrapannenorpaMMa. _ 

6. HaH:~IITe cHnyc yrna Mem~y neKTopaMH a(3; 0; -4) n 

h(2; 2; -1). 
7. )lanhr TO'-IKII A(O; 1;- 1), B(1;- 1; 2), C(3; 1; 0), D(2; -3; 1). 

HaH:~nTe Tanrenc yrna a. Mem~y BeKTopaMH AB II CD. 
8. HaH:~nTe yron rrpn nepiiiHHe C B TpeyroJihHHKe c nepiiiHHaMH 

A(-4; 3), B(-8; 7) n C(-1; 1). 

9. BeKTOp a (x; 1; 12) rrepneH~MKYJI5IpeH BeKTopy b (1; 2; 0). HaH:

~MTe MO)I,YJih BeKTOpa a . 
10. )laHhi TPH BeKTOpa a' b M c ' y)I.OBJieTBOp5IIOIIIHe ycJIOBMIO 

; == h+~. 3na5I, '-ITO lal = 3, Jbl = 4, lei= 5, naH:)I.nTe bc-ab-ca. 

11. HaH)I,IITe I hi , ec.JIII 1;1 = 4, I;+ hi = 5 M I;-hi = 5 . 

12. )lnnHa neKTopa ; +b panHa .JI3. HaH:~uTe yron MeJK)I,y neKTO

paMM ; II h , eCJIII 1;1 = 4, I hi = 3 · 
13. )laH rrapannenorpaMM ABCD c ocrmnaHII5IMM ADM BC. To~rKa 

K - cepe)I,rma cTOpOHhr B C; TO'-IKa L - cepe)I,MHa DC; AK = ;, AL =b. 
Bhrpa3MTe BD n AC '-Iepe3 ; M h. 

- - - -
14. )larm neKTOphr: p (3;- 2; 1),q ( -1; 1;- 2),r(2; 1;- 3),c(11;- 6; 5). 

- - -
HaH)I,MTe '-IMCJia x, y, z, ecmr c = x p + yq -1 zr . 

15. BeKTOphi ; H h ne KOJIJIMHeapHhie. HaH)l;MTe 3Ha'-IeHM5I aM ~. 
ecJIH BeKTOphi ~=a.· a+ Ph H d = (P+ 1)a + (2- a.)h paBHhi. 

16. B panHo6e,~;~,pennoM TpeyroJibHHKe ABC IABI=IACI=8. To'-IKa 

E ~eJIHT 6oKonym cTopony AB B OTHOIIIeHim 3:1, C'-InTa5I oT nepiiiHHhi 

B. HaH:~HTe yron· Mem)I,y CE :n CA , ecnu !CAl== 12 . 

17. LJ:an rrapannenerrurre)I, ABCDA1B1 C1D1. Pa3JIOJKMTe neKTOp no 

neKTopaM DA1, DC1 M DB1. 

18. BeKTOphr AB(-3; 4; 0) H AC(5; -2; 4) cnymaT CToponaMH 
TpeyroJihHHKa ABC. HaH)I,HTe ~nuny Me)I,Hanhr AM. 
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. .J5 .J38 Omoembt. 1. -4. 2. 16. 3. 4. 4. 8. 5. -3. 6. 3 . 7. -
5
-. 

?1 . 0 - (- -) 8. arccos ~.9 . .JT49.10.25.11.3.12.120 .13. BD=2 b-a; 
v1105 

- 2-- - - -- 3 1 3-/7 
AC= 3(a+b).14. c=2p-3q+r. 15. a= 2; P= 2 . 16. arccos-

8
-. 

17. AA1 =DA1-DB1+DC1. 18. 3J2. 

KoHTpollbHbllll TeeT 

.M! 3a;:~;aHH» BapHaHTbiOTBeTOB 

Ec_Im: H3BeCTHhi BeKTopu ;(3; -2; 6) 
1) 19; 2) 17; 

3) -4; 4) -41.. 
1 H b( -2; 0; 1), TO cyMMa KOOp,ll,HHaT 3' 

1 - 1- 5) 143. BeKTopa 2a-
3 

b paBHa 

EcJIH H3Becnihi Koop.n.rmaThi ToqeK 
1) .J901; 
2) .J998; 

2 A( -5; 1; 6), B(1; 4; 3), C(6; 3; 9), 3) 30; - -
TO MO.ll.YJih BeKTopa 4AB+BC paBeH 4) 11; 

5) 10. 
1) 6; 

Ec311 BeKTOphr d (a; -3; 2) 2) 5; 
3 u b(1; 2; -a) neprreH,ll,HKYJI51pHhi, 3) -6; 

TO 3HaqeHHe a paBHO 4) -3; 
5) 2. 

EcJIH BeKTOphr ;(2; 1; -1) u b KOJIJIH-
1) 1; 
2) 2,5; 

4 -- 3) 2; HeapHbi I1 a· b = 3, TO CYMMa KOOp,ll,H-

HaT BeKTOpa b paBHa 
4) 23; 
5) 5. 

YroJI Me)K;:J;y .n.HaroHaJIJIMH <IeThipex- 1) ~; 2) ~; 
5 

yroJihHHKa c BeplliHHaMH A(1; -2; 2), 
3) ~; 4) 1;; B(1; 4; 0) C(-4; 1; 1), D(-5; -5; 3) 
5 3n: pan en ) 16• 
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.N!! 3a,ll;amm BapHaHThi orBeroB 

EciiH H3Becruo, qro ToqKII 1) I£. 2) 3n:. 
A(-1; -2; 4), B(-4; -2; 0) 4' 4' 

6 II C ( 3; - 2; 1) - nepmHHbi TpeyroJib-
3) 5n:. 4) 7n:. 

6' 6' 
HHKa, TO nueiiiHRH yroJI rrpn nepiiiHHe 

5) 5:. B paneu 

EcJIH neKTOpbi ~ II b o6pa3yror yroJI 
1) 25; 
2) 16; 

7 2; 11 ~~~ = 3, JbJ = 4 , TO 3HaqeHue nbrpa- 3) 9; 
4) 13; 

)KCHH5I (~+b)2 
panHO 5) 81. 

EcJIH H3necrnhr Koop,li;IIHaTbr Tpex nep- 1) 56; 

IIIHH rrapaJIJieJiorpaMMa A(2; -3; -5), 2) 350; 

8 B(-1; 3; 2), C(6; 1; 19),TorrpoH3ne·· 3) -108; 

ll,CHIIC KOOpll,IIHaT qeTnepTOH nepiiiHHbi 4)54; 

panHO 5) -540. 

EcJIII na neKropax a(3; -5; 8) 
1) 12; 
2) 1~; 

9 II b ( -1; 1; -4) rrocrpoen rrapaJIIIeJior- 3) 41; 
pal\'lM, TO CYMMa /],JIIHI ero ,li;HarOHaJICH 4) 17; 
panna 5) 20. 

EciiH II3BeCTHbi Koopll,IIHaTbi ToqeK 1) 2Jff; 2) 4Jfi; 
10 A(2; 3; 6) II B(4; 6; 8),TonepiiMeTp 3) .Jfj; 4) 17; 

KBall,paTa AB CD paneu 5) 36. 

EcJIH H3BeCTHbi Koop,li;HHaTbi ToqeK 1) 8,5; 2) 17; 

11 A( -3; -3; -6) H C( -1; 0; -8)' 3) 34; 4)4Jfi; 

TO IIJIOII(all,b Knall,paTa AB CD panna 5) 2m. 
EcJIH H3necTHbi nepiiiHHbi TpeyroJibHH- 1) 4~; 2) 2~; 

12 Ka A(1; 2; 0), B(3; 0; 3), C(5; 2; 6), 3)v'TIO; 4)7,5; 
TO ero IIJIOII(all,b panna 5) 20. 

EcJiu u3nCCTHbi BepiiiHHbi Tpey-
1) 11; 
2) 18; 

13 rOJibHIIKa A(1; 2; 1), B(3; 0; 3), 3) 8; 
C( -5; -2; -6), To ll,JIHHa MC!l,UaHbi 4) VT22; 
CD panHa 

5) .JIT9. 
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N!! 3a,a;amui BaQuaHTbi OTBeTOB 

Ecn11 a =-;+6~, b =3;+4~, 1;1 = 2, 1) 518; 
2) 48; 

14 
~~~ = 5 l1 yroJI Mem_a:y BeKTOpaMI1 ; II 3) 250; 
- 2n 4) -314; 
n paBeH 3 , TO :_KaJI~pHOe rrpOII3Be-

5) 651. 
t~:eHHe BeKTOPOB a H b paBHO 

HoMep Ja.l(aHHJI 1 2 3 4 5 6 7 
HoMep rrpamiJihHoro 

5 2 3 1 3 2 4 
OTBeTa 

HoMep Ja.l(amui 8 9 10 11 12 13 14 
HoMep rrpaBHJibHoro 

5 5 2 2 2 4 1 
OTBeTa 
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