1-MAB3Y

YN3UKJIN AJITEBPA BA AHAJIMTUK
I'EOMETPUSA DJIEMEHTJIAPU

(MABPY3A 20-COAT, AMAJIMIA MALLIFYJIOT 20-COAT, MYCTAKHJI M1 7-COAT)

4-Mamrynot

3.1 “BekTopJiap Ba yJjap ycTuaa Yu3uKIn amajiiap.ba3uc. BekropHuHr koopauHaTaaapu”

Mabpy3a MAIIFyJIOTHHH OJINO OOPHII TEXHOJIOTUSICH

Tanabanap conu: 80-90 Ta

Baktu: 2-coar

Maweynom waxnu

Kupui-xyprazmanu TeMaTUK Mabpy3a

Mavpysza pexcacu

Al

Bexkrop TyumyH4acHu.

Bekropnap yctuna 4u3uKIM amaiap.
BexTopHHHT YKAaru npoeKIusICcH.
Bbazuc Tymynuacu.

BekTopHUHT KOOpAMHATAIapH.

Yxye mawizynomunune maxcaou

Bekrop TymyHuacu Xakuaa MabiayMoT Oepuil. BekTopHU KoOpAMHATA YKIIApH TAlIKWII 3TyBUMIIAPU

Oyinua éWUIIHU YpraTul.

Ileodazoeux sazugha:

* BekTopaap Ba yJap yCTUIA YA3UKJIU amaliap
OakapuIll TYLIyHTUPUIAIH.

* BeKTOpHHU YKAaru MpoeKLIUsCcH KeITHPHIIAIN.

* Un3ukin OOFJIAaHTaHJIMK Ba 0a3ucC TyIIyHUYAIApU
Oepuany.

* JlekapT KoOpMHATaIapu CUCTEMAacHa BEKTOP
KOOpJMHATATapU KEITUPUIIAIH.

Vkye (paonusmunune namuxcacu:

* BekTopaap Ba yJap yCTUAA YA3UKIU amalljiap
Oaxxapa onmaj.

* BexkTopHH YKIaru MpOeKIUsICUHN TOHIIIHA
OwmIaau.

* Uusuk OOFNIaHTaHJIMK Ba 0a3uc TylryHYaIapu
ara Oynanau.

*UxTépuil  BEKTOPHHU
TaIIKHI 3TYBUMWIIAPH
MYMKHMHJIMTHHU OWIaii..

VKJ1apu
MU

KOOpAMHATa
oyiinua

VKUWZMWHMHZ ycyau

Maspysa Ba caBoJI-KaBoO ycylin

YKMWZMWHMHZ wWaxkjiu

JKamoa Ownan uiai

Yi;umumHuHZ socumacu

Taxra, OYp, TapKaT™Ma MaTepua, MPOeKTop.

Yxumuwnune wapmnapu

Maspysa YKHII YIyH Kepakiid OYiIraH TEXHUK BOCHUTaNap OWiIan
TabMHWHJIAHTAH ayJUTOPU

3.2. Mabpy3aHHHT TEXHOJIOTHK XapUTACH

W taptbu DaOJIUATHUHT Ma3MyHU
VkuryBun Tamaba
1-60ockuu Masbpy3zanuar ~ Makcagud — Ba | TamabGamap smmraan Ba €3u0
Kupum KyTWIa€TraH HaTwkKa 3BJIOH | OJalu
5 MHHYT KAJIMHAIU
2-00CKUY Ayautopusigaru Vrutum | Tamabanmap smuragu Ba €310
Acocuiif MaTepuan BOcUTanapu €praMuja mMabpysa | oJagu
65 MUHYT caBoll- XaBoO ycynmuma oJud
Oopmitaan
3-060ckuu Vrunran MaB3y Oyiinua | Tamabamap €3u0 omagun Ba
Sxynnar OJIMHTaH KYHHMKMaJlap OJbJIOH | )KaBoO Oepau.
10 MuHyT kunuHaau. Tamabamapra maBsy
Oyiinya caBoyIap OepuaIu




4-MawryJiot

BexTopaap rymyH4yacu. Bekropaap yeruaa amasiiap. basuc. Bekropaunr
KOOPAUHATAJIAPH.

1. BekTop TymynHuyacu. BeKTOpHUHI Y3yHJIMTH.

MaremMaTrkana KyNruHa KaTTajJukiap, MacajlaH KeCMa Y3YHJIMIH, LIaKJ K03acH,
KUCM Maccacu KMWMaTH OWJIaH TYyJia aHUKJIaHaAHW. bolka rypyx kKaTTamukiap y4yH,
MacaJlaH KydY, TE3JIMK, TE3JaHWII Y4yH KUMMATHHHM Y3W €Tapiid 3Mac, yjiap y4yH
UYHaMUIIHA XaM »bTUOOpra OJHINra TYFpHU Kenaau. byHmail KaTrTamukiap BEKTOP
MUKIOpJap Ae0 aTanaau.

1-Tavpugh

Con KuitMaTH Ba WYHATUIIM OWJIaH aHWKJIAHAJAWTaH KecMajapra BEKTOpJIap

neiniaay Ba WyHanumu OOMKIaH oxupura Kapab OenrunaHaiu.

A Ba B HykTanap BEeKTOPHMHI MOC paBullia 60U Ba oxupu O0yiacuH. Bekrop
AB KYpUHHUIIMIA OeNrMIaHagd. AB BEKTOPHUHT y3yHJIUIH YHMHI MOJIYJIH €6 aTajnuo,

|AB| KYpUHMIIHJA aHUKJIAHATH. Arap BEKTOp Y3YHJIUTH ‘a‘ = ‘AB‘OpKaHI/I

XapakTepiaHca, BEKTOP 4 KYPUHHINUAA XaM E3WIHINN MYMKUH. BeKTOpHHHT Oomu
YHHUHT KYHWINII HYKTacu Oymaiu.

a

A

2-Tavpug. Ilapamnen TYyFpu uM3UKIapAa €ETraH BEKTOpiap KOJUIMHeap
BEKTOpJIap ACHUIIA/IN.

3-Tavpug. KonnvHeap BEKTOPJIAPHUHT Y3YHJUTH TEHr OYnuO, WyHanMuILiapu
Ooup xui Oyica, OyH1ail BEKTOpJIap TEHT BEKTOPJIap ACHIIIaIu.

4-Tavpug. Arap BEKTOpJIApHUHT OO Ba OXUpPU MOC Tymica O BeEKTOpJap
JNEHNITaN.

2. BekTopJap ycruaa amaJuiap

BexTopJsiapHu Ky Ba aifMpHUILL.

BekTtopmapan kymmm — ydyH ydOypyak Ba MapajiesiorpaMM  YCyIuAaH
(doilnaraHuIl MyMKHH.

Vubypuaxnap ycynu. By ycynra kypa a Ba b BEKTOPHU KYLIMII y4yH a
BeKTOpHM Oupop O HyKTara Ky4upub, ¢ BEKTOPHM OXUPHTa b BEKTOPHH OOIIMHH
KOIIAIITHPAMHU3, y XONJA a BEKTOPHUHI OOIIM Ba b BEKTOPHH OXHUPHHH
TYTAIITUPYBYU BEKTOp a+ b HM aHUKJIAMIN.

Iapannenozpamm ycynu. By ycyara kypa a« Ba b BEKTOpJIAPHH OOIIM OHp
HyKTara KeJITHPUIaau Ba Oy BeKTOpJIapaH NapajulerpaMM scanaan. Y Xonga a Ba b
BEKTOPJIAPHYU OOIIMIAH YMKYBYH JHATOHANI a +b BEKTOPHH XOCHJ KMIIA M.



Bekropnapau Kymmniaa Kyduaara Xxoccajiap YpUHIM:
1. KOMMyTaTHBJmK xoccacu
a+ b=1"b+a

5-Tavpug. a Ba b BEKTOPIAPHU aI/II/IpMaCI/I a - b neb myHnait d BekTOpra

alTHIAIMKN a BEKTOPHH b BEKTOPTra KyIITaHJIa a BEKTOP XOCHI OYIammu.
Tabpudman BekTOopiap alMpmMacu y4yH KyWHmard Kouja Kemnub
YUKAIW ¢ BA b BEKTOPIAapHM OOIIM OMp HYKTara KeITHPUIHO
OXUPJIAPUHU TYTAIITUPYBUA BEKTOP XOCHJ KWUJIMHAAW Ba Oy
. BEKTOPHU OXHUPU KaMarOBUM BEKTOPHU OXUpPHUIa MOC KyHWIIQIH.
by xonpara kypa HyHaIMIUIApU KapaMa-Kapliyd  y3yHJIMKIIApH
TEHT BeKTOopJap HuruHaucu 0 SKaHIUTH KeIuO YUKaJIH.

BeKTOpHUHI YKKa NPOEKIUACH.

a BexTopHuHT U YKKa MPOEKIUACH, YHUHT MOAy U Ba U YK OMIaH TalIKu
KWirad Oypuaru ¢ opkayiu Kyhunaruda anukiananu. [laknra kypa, 6eBocura Oypuax

KOCHHYCHHHHT TabpU(PUIaH BEKTOPHUHT YKJIard NPOEKIUAICH Y3YHIIUTH KETUO YnKaau
- np,a ‘ ‘cos Q.

1. TeHr BekTOpiap OMPOP TYFPU YU3HUKAA TEHT TPOSKIIUSIAp XOCHIT KHIIAIH.
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2. BekTopisiap HMFUHAMCHHUHT TYFPU YA3UKAATH MPOEKIUSACH, ATIOXUAA
OJIMHI'aH BEKTOpP IIPOCKUHUIIAPYA NAFUHIUCUTA TEHT.
np,(a,+a, +---+a,)=np,(a,)+np,(a,)+---+np,(a,)
2 — XOCCaHMHT YPUHJIM SKaHJIUTY MIAKJIJIaH SIKKOJI HaMOEH OYub Typuoau.
3. BexTopHM OMpOp cKalisip COHra KynaWTUpWJTaH[a, YHUHT MPOEKLMICH XaM
11y COHIa KyIauTUpUIIaIN.

3. Tyrpu Oypuakium KOOPAMHATAJIAP CHCTEMACHJAA BEKTOPJAPHHUHI
OepunIIM
Oxyz KoopauMHATa CHCTEMAacuIa M, (x,y,z) Ba M(x.).5) HyKTazap MoOC

paBUI]a a BEKTOPHUHI OONIM Ba OXMPH OYICHMH. Y XOmIa a BEKTOPHUHT
KOOpJIMHATaJIapy Kyluaarnda aHuKJIaHaIu.

a=MM,=(x,—X,Y,=Y,2,— %)
M, (x,,y,,2,)

Q

M,(x,,,,2,)

[Maknnan KYpuHUO TYpUOAMKA a BEKTOPHUHT Y3YHIUTH EKU MOJIYJHU
KyHuarnda aHuKJ1aHa lu.

H:\/(xz _x1)2 +(», _y1)2 +(z, _Zl)2
Arap a BEKTOp KOOpAMHATA YKJIapy OMIIaH MOC paBHILIa &, 3 Ba ¥ Oypuakiap

XOCHUJI KHJICA, Y XOJ1a cosa,cos3Ba cosy, a BEKTOPHUHI NYyHAITUPYBYH KOCUHYCIIAPH

JIevnnaau Ba Kyiuaarnya aHuKJIaHaIu:
Y VA
cosa:é cos f=— CoSYy=—
o @ z
By CpAa: X =x,—x,Y=y,-y,Z=2,-7
NxTuépnii a BEKTOPHUHT OEpHIIraH KOOpJIMHATaIap CUCTEMACHIaru
npoeknuscunapuan X,Y,Z opkanu Oeirunacak, Y Xouma a=(X,Y,Z) Ba

H:\/X2 +Y?*+Z* 6ynanm.

1-Mmucoa. a=(6;3;-2) BEKTOPHUHT MOJYJIMHA TOIUHT .
Eunm: Moaynau Tonui gopmynacura acocaH

a=16>+3"+(-2)> =/36+9+4=1/49 =7

2-Mmucoa. A(3;-1;2) Ba B(-1;2;1) Hykramap Oepwiran. 4B BEKTOPHUHT
KOOpAMHATaJapUHU TOIIUHT .

EuMim: 43 BEKTOPHMHI KOOpAMHATaJapyuHU TONMWII yYyH MOC paBuiaa B
HYKTaHUHT KOOpJAUHATAIApUIaH A HyKTaHUHT KOOPJAWHATAIAPUHYU allpaMus3.

AB=(=1-32~(~1;1-2) = (~4:3;-])

3-Mucon. a=(12;-15-16) BEKTOPHHHT HyHANTHPYBYH KOCHHYCIAPHUHH
AQHUKJIAHT.

Eumui: a = 12> +(=15)* + (-16)* =144 + 225+ 256 = 25




OHmm x=12; y=-15; z=-16 >KaHIUrMHU 3BTUOOPra OO WYHANTUPYBUU

KOCHUHYCJIAapHHU aHHKHaﬁMHB.

cosa—z; cosﬁ——g——i; cos}/:—ﬁ
25 25 5 25

Arap a Ba b BEKTOpIap KOOPAMHATANApM OepuiraH Oyica, SHHH
a=(X,.Y,.Z) Ba b=(X,v,.2,) yX0u1a
a-b=(X,-X,;Y,-Y:Z,-Z,)

4. BekTopaapHu 0a3uc KOOpAMHATAJAPHU Oyiin4ya EiuI

Ky#iugarn yura mapt Oaxapwuica, ;, }, k YUJIUK BEKTOpjap  0Oas3uc
KOOpAMHATaJapu Aciunaiu,

1) i BekTop OX yKkuna, ; BekTop OY ykuna, k BekTop OZ yKuna éraau.

2) xap Oup i }, k BEeKTOpIap ¥3 yKIapuma MycOaT TOMOHTA WYHaAITaH Oyiau.

3) 2, }, k BEKTOpJIap, OUPIIUK BEKTOPJIAp, AHHU |,‘| - 15 m =1s W =1

bazuc  koopnuHaramapu = y3apo  NEPNEHAUKYISAp  OUPIUK  BEKTOpJap
HKAHJIMTHUIAH, YIIAPHU OpTiap 1e0 HOMJIAHTaH.

a BEKTOp KaHJal OYIMIIMAAH KAaTHUH Hazap YHU Xap JOMM f, }, k Oazucnap
Oyitiua EMKII MyMKUH, SIbHY a = Xi+Y j + Zk

4-Mucon. a=i+3j—k Ba b=2i+j+4k BekTopnap Oepunran 2a+3b
BEKTOpJIap MUFUHIMCUHU TOIIUHT.

Euumr: a BEKTOPHUHI KOOpAHWHATalIapHu, a= (1;3;-2), Xyaau UIYHHUHTOEK
b = (2;1:4). DI 2a Ba 3b BEKTOPJIAPHM aHHKJIANMU3.

2a=(2; 6;-2); 3b=(6; 3; 12)

Jlemak, 2 a +3b=(2+6; 643; -2+12) =(8; 9; 10).

5-Mucou. a=(4,2,0) BextopHH p =(1,-1,2),9=(2,2,-1) Ba r=(3,7,-7)
BEKTOpJIap Oyinua EiHuHr.

Eunil. ¢ BEKTOPHM p,q Ba r BeKTOpJIap OYiinua MK, ¢ BEKTOPHH LTy
BEKTOpJIap OPKAIHM YU3UKIM KOMOMHAIMS KYpUHUIINIA Udoaaiall AeMaKkIup.

a=c1;+025+c3; ,
Oy epaa c,,c,Ba ¢, - TONWIKILK Kepak OYiran coHmiap.

Koopaunara kypunummaa Oy Kyiuaarnda 0yiaaam.
4i+2j+0-k=(c, +2c, +3¢,))i+(—, +2c, +7¢,) j+(2c,—c, = Tc, )k

Hartmxana Kyitugaru TeHriiamanap TH3MMUHU XOCHJT KHIIAMU3.
¢, +2c, +3c;, =4
—c, +2¢c, +7¢c; =2
2¢,—c, —=Tc; =0
Bynu euu6, ¢, = 3;c, =—1;¢, =1 35kaHIUruHN Tonamus. JleMak, a=3p—q+r.
6-MuCoJI. g = (6;—2;—3) BEKTOPra MOC OMPJIMK BEKTOPHU TOIIMHT.
Eunmr:



AR S o e

A
2.
A

3.

A.

4.

A.

5.

A.

bupink BeKTOpHM Kyiuaarnda €3Il MyMKHH.
a’ =icosa+ jcos f+kcosy
cos & ,cos 5 ,C0S ¥ JTApHU TOIIaMM3

a a
— . — y
cos & ==, cos ff=—=

. a7
; cosy=—
z

a]= (6> +(-2)* +(-3)* =49 =7
byHnan cosa =6/7; cos 3 =-2/7; cos 7:-3/7.
—~_ 6 2 3
Jlemak, a’ = (7, = 7) )
CasoJiap

BexTop ne6 xanmaii KaTTaduKka anTuiagm’?
BexTtopHuHT MOyIM KaHJal KaTTalnukK?
Kanpai BekTopiiap KOJUIMHEAp Ba KOMIUIAHAP AeUWIIaan?
['eoMeTpuk Tap3a BEKTOPJIAPHU KYIIWII Ba AUPHII KaHIaid aMalra OlupuiIaam?
BekTopHUHT YKKa MPOEKIUICH KaH1ail aHUKIaHAIA?
dazonaru Ba TEKCIUKIAru HKKUTA HYKTa opacuaaru Macoda Kanaai aHuK1aHa u?

Tectaap.
Mapxkaszu C(1,2) Hykrana Ba A(4,6) HyKTaJaH YTyBYM aillITaHAHUHT PAIAYCU
AHUKJIAHCUH?

.5 B.4 C.2 D.3 E. 6

A(1,-3,0) Ba B(2,0,1) nykranap 0epunrad. AB BEKTOPHUHT MOYJIM aHUKJIAHCUH

A B.4 C.3 D.5 E2

Arap AB (-1,-3,4) Bextopuunr oxupu B(0,4,2) 6ynca GonuianFuy HyKTacu
AQHKJIAHCUH
(1,7,-2) B(-1,7,2) C. (1,0,6) D. (-1,7,-2) E. (2,7,-1)

Arap a(1,1,0) Ba b(-23-1) oynca, ¢ =2a — 3b BEKTOP KOOpJIMHATAJIApU
QHUKJIAHCUH?

(8,-7,3) B. (8,7,0) C. (8,3,3) D.(3,7,0) E.(11,7,3)
ABC yubypuakuunar A(1,1,0), B(3,0,1), C(-2,3,-1) Hyktayiapu Gepuirad. A
HYKTaJIaH YTKa3WJIraH MeJICaHAaHUHT Y3WHJIUTH aHUKJTAaHCHH.

2 gy cs b Bl
2 2

MamkJap.
1. a=(3:6:0) BEKTOPHUHI MOJYJIMHU TOITHHT.
2. A(2;-2;5) Ba B(5;-2;4) mykramap OepwiraH. 4B BEKTOPHUHI Y3yHJIUTHHU
TOITUHT.
3. a=(6;-9:18) BEKTOPHHMHT HYHAITUPYBYM KOCHHYCIAPUHU AHUKJIAHT.



5- Mawryiaor

N KKu BEKTOPHUMHT cKaJXAP KynanTMmacu. UKKM BEeKTOPHUHT BEKTOP
KYINaUTMAaCH. Y4 BeKTOPHHMHI apaJjialll KynaiTMacu.

1. UkKu BeKTOPHUHT CKAJSP KynaiTMacu.

Bupop MOIuii )KMCM KaTTaauId Ba WYHAIMIIM Y3rapMac OYaran Tamku F Kyd
Tabcupuaa oupop P mHykraman Q Hykrara xyucuH. @u3nKa KypcuAaH MabIyMKH, Oy
epla Oaxxkapwiran ui A, ‘F‘ ‘Ky‘lHI/I kyuum WyHamumu PQ, xamaa ynap opacuaaru
OypYaKHU KOCMHYCH KyIlaiTMacura TeHr

A= ‘I:“HPQ‘ cos(Fs PQ)

by epnan xypuHu® TypuOAMKH, BEKTOpJIAp YCTHUIA amall OaKapUIIUIIH
HaTWXKacuJa KuWMat(ckaiap) Xocun Oynau. by aman maremarnkaga BEeKTOpPJIApPHUHT
CKaJsAp KymaWTtMacu Jedunaau. Bekropiap y3yHIMKIapu KymaiTMmacu OujiaH yiap
opacujaru Oypuyak KOCHHYCUHHHT KYTaliTMacu Kyiujaarunia OeiaruiaHaiu:

(5,];):‘(1"‘17‘008(0
Ckansip xynalTMaHUHT TabpudUIaH, Y3apo NEPHEHAMKYJAP BEKTOPJIAp YUYH

(a, b )=0 ra TeHr OV KeTu0 YMKAIU, YYHKH @ :% .

a Ba b BEKTOPJIAPHMHT CKAJIAP KYTNAWTMACHHM KyHHIarnda XaM &3uml MyMKHH:

(5,b)=‘5‘-np;5 ek (Z,b)=‘a‘-npl;a

Arap a Ba b BEKTOpIAp KOOpPAHHATANAPY OMIIAH GEpHITaH 6yica, SbHH
a=Xi+Yj+Zk Ba b=X,i+Y,j+Zk,y X0I1a yIapHUHT CKaJIAp KyTaiTMacH KyHuaara
dbopmya OustaH XuCoOIaHaIN:

(@) =(Xi +¥j+ZR) (X + Y]+ Z).

Bekrop opTiapu CKaJsp KynanTMajiapu YUYyH
.0 =1 (G, =1 (k,k)=1, (,))=0, (j.k)=0, (k,i)=0, MyHocabaTiap YpuHIN
OYNraHnurugad (a,b) = (X, X, +Y,Y, + Z,Z,) Xocu1 Oynagu. Y Xojja BEKTOPJIapHUHT

NEPICHIUKYIAPINK MapTH
X, - X,+Y,-Y,+Z, -Z,=0
OKAHJINTY KeTTNO YHKAIH.
Koopaunaranapu OunaH Oepwirad g =(x,.v,.z,) Ba b=(X,.v,.Z,) BEKTOpIAp
opacujaaru ¢ Oypyak Kylujaaruua aHUKJIaHa/Iu:
cosQ = ﬂ
|-

€KY KOOpAMHATaJIap MIAKJINAA
X, -X,+Y,-Y,+Z, -Z,

VX 42422 X, 47,2+ 2,
OHJIM BEKTOpJIapHU WYHANTUPYBYM KOCUHYCHap Epaamua €3u0 oaMus:

cos @ =



X, =la|cosay, Y, =[a|cosB,, Z =|d|cosy,
X, =‘l;‘cosa2, Y, =‘l;‘cos,82, Z, =‘l;‘cos7/2,
VY XoJ11a NYHANTUPYBYHU KOCUHYCIAP YUYyH
cos’ @, +cos” B, +cos’y, =1, cos’ &, +cos’ B, +cos’ y, =1,
YPUHIIM SKaHIUTHIAH COS @ = COS &, COS &, + cos 3, cos B, +Cos ¥, cos ¥,, , (POpMyrIaHu XOCHUI
KUJIaMU3.
NXTHEPHIA a = (X,Y,Z) BEKTOPHU e = (cos a,cos3,cosy ) HYHANTUPYBUN OUPIIHK
BEKTOpra 3ra OyJiraH 4n3uKra npoeKIusICH y4yH
npéZz = |E|npé21 =(a,e)= X cosa+Ycosf+ZcosAd
dbopmyna xocun Oynaau.
BexropJsiapHu coHra KynauTupuii.
Arap 4= (x,.v,,z,) Oyica, y Xoinaa Xap KaHzail ¢ COH y4yH Kyhugaru Gopmyia
VPUHIN a;zz(aXl,aYl,ozl).
BekTOpJIapHMHT KOJIMHEAPJIHK HIAPTH
Konnuneap BexTopiap napaien €ku OUTTa TYFpU YM3KKAa ETraHIuru cababdiy,

ynap (akar y3uHIMKIApu OwiaH QapKIaHaIH. a=(X,Y.Z) Ba b=(X,.,.Z,)
BEKTOPJIAPHUHT KOJJTMHEAPJIMK IMApPTH KyHuaarnya aHuKJ1aHaau

X2 b _2Z

Xl Yl Zl

Arap a Ba b BekTopiap kKoyummHeap Ba a # 0 Oyica, y xonma b =oa
apTHA OakapyBUH STOHA KHAMAT MaBKY/I.

2. Cxajsip KyHaiTMaHUHT XOCCAJIAPHU:
1. KoMMyTaTHBINK X0CCACH (a,b) = (b, a)

2. Bupop ckansap coHra HUCOAaTaH aCCOCHMATUBIIUK XOCCACH (Aa,b) = A(b,a) -
3. JIucTpuOYyTHBIIMK XOCCACH (a+b,0)=(a,0)+ (b,7) .

1-Mucon. Arap p=a-b;qg=a+2b;

;‘:1;

E‘ =3(a b)= %7[ 6ynca, p+2q
BEKTOPHUHT  Y3YHJIMTUHU TOTIMHT.
—_ — — —\2 — —
Eunm. Bexktopaunr moaynu tabpudura kypa: ‘ p+t 261‘ = (p + Zq) .(p+2¢q )’
HU XUCOOIaiMu3.
(p+29)* =(a—b+2a+4b)* =
ISy 2
9(a’ +2ab+b*) :9(1+2-3cos§7[+9) =63
bynnan ‘; + 25‘ =63 =37.

2-MmucoJ. x=(2,1,-2) BekTOpra KoJutuHeap Ba (x - a) =27 mapTHA
KaHOATJIAHTUPYBYU a BEKTOPHU TOIIHHT.



Eqmu KOJ’IJ’II/IHeapJII/IK maptuaan poinanannd, a BEKTOPHH Kylugaruya €3uil
MYMKHH. a = Ax , 0y epaa A - HOMablIyM KYNaHTyBYH. a BEKTOPHH TOIHII Y4yH
Kyldnaaru maptiaaH (onaagaHaMms3: (xa) =da’ =A4+1+4)=91=27.

Bynnan 4=3 Ba x=3a= (6,3,-6).

3-Mucoa. Arap a=(1,-3,4), b=(3,-4,2) Ba ¢ =(-1,1,4) 6y1ca, ¢ BEKTOPHHUHT
b+ EBGKTOpFa MIPOCKITUSCUHN XUCOOJIaHT.

Eunm: Kyitnnaru dopmynanan ¢oiinanaHamus:

__ab+o)

1lp;,.a= W

a(b+c) Ba b+c uMOIANAPHA XHUCOOTANMHU3.
a(b+c)=13-1)-3(-4+1)+42+4)=35

b +2|=\B-D +(—4+D)? +(2+4)* =7

bynnan Ilp, a=5.

3. UKKM BEeKTOPHMHI BEKTOP KyNaiiTMaCH Ba X0CCATAPH
VIKKH a Ba b BEKTOPHHMHT BEKTOp KyHmaWTMach je6, IIyHJali ¢ BEKTOpra alTHIaiKH,
6y BEKTOp a Ba b BEKTOpIApra NEpIEHANKYISp OYIMO, YHHHT MOAYTH a Ba b
BEKTOpJapJaH sAcajlraH NapajuleiorpaMM IO3Mra TEHT, HYHAIWMIIM 3ca ¢ Y4YUJaH
Kaparaljaa ¢ BeKTOp aTpoduIa a BEKTOPIAH b BEKTOPra SHI KMUMK Oypuak OuiiaH
aI/IJIaHI/IIHI/I COAT CTPENIKACHTa TECKapH OYIHIIN Kepax.
a BEKTOp OWIIAaH Ba b BEKTOPHUHI BEKTOp KymaiTMacH axb &xula- b] makauaa

GBI/IJ'IaIII/I Ba KyHH%E&Fan 6CJ'II‘I/IJ'IaHaIII/I.
C

¢=la-b]. By Bexrop ysymmmru & Ba b BexTOpmapmaH sCaNraH
apaJJIeJIOrPAMMHUHT FO3UTa TEHT; SbHU
¢ =[la-b]=[a] | sin(a )
1. Bexkrop KkymaTmajgaru KynauTyBUWIApD YPHHM aJMAaIUITUPHUIICA, BEKTOP
kynait™a (-1) ra kynasiau.
[a-0]=-[p-d]
2. Ckansgp KynaiTyBuumra HucOaTaH BEKTOp KyNalWTMma rpynnanaml KOHyHUTIa
OyiicyHaau, STbHU :
[4a,b] = [a,2b)= la-b]
4. Ilpoexkuusijiapu OMIaH OepUITaH BEKTOPJAPHUHT BEKTOP KynalTMacH.
a=(X,.Y,,Z,) Ba b=(X,Y,Z) BeKkTopiap Oepuiran OyncuH. by
BEKTOPJAPHUHT BEKTOP KyNauTMacu Kyiuaaruda oyaaau.



i j k
ol=x, v z
X, Y, Z
by TeHrnamanan E-E] BEKTOP KYyNaWTMaHW TACBUPJIOBYM BEKTOPJIAPHUHT
KOOpJIMHATA YKJIapHUaaru NpoeKusiapu
Yz,-2Y,;, ZX,-XZ,; XYy, -YX,;
OYIMILMHU KYpaMu3.

4-mucoa. Arap A (1,1,1), B (2,0,1) Ba C (1,2,-1) 6ynca, ABC yubypyakHUHT
103WHM XHcoOmaHT (1.pacm).
Eunmn: Bektop KynalWTMaHWMHI MOJYJIU COH

B KUXaTnaH, TOMOHJIApM Iy  BEKTOpJIApJaaH
KypwiraH y4dOypyak FO3UHUHI HKKHJIAHTAHUTA
TCHT:
1r_—
A c =3 ‘[ab ]‘
I-pacm a=AB=(-110) Ba

b = AC =(0,1,-2) BEKTOPJIAPHH KHPUTAMU3.
By BEKTOpIIApHUHT BEKTOP KyNauTMacH.

i j ok
labl=lt —1 o|=2i+2j+k
0 1 -2

lab|=va+a+1=3
bynnan S=1,5 kB.6up.
5-mmcos. Arap |)7|=\/€ 6ynca, a=(1,1) Ba b =(2,0,1) BekTOpmapra
neprneHaukynsap Ba OX yku Oumnan yTMmac Oypyak XOCWJI KHJIYBYM X BEKTOPHH Ba
E:[c_zl; } BEKTOPHHU TOIIUHT.

Euun: ¢ BEeKTOpHM KMpUTaMH3

i j ok
1 I|=i+j-2k

2 0 1

X BEKTOp a M b BEKTOpJIApra HepreHmuKyIap Oyica, y Xonaa ¢ BeKTOpra
KoJutmHeap Oynaau. bynnan kenmu6 unkaguku, x = Ac = (4,4,-24)

K=V + 22 +42% =J62=/6 > V1 =+I

x Bektop OX YK Ounan yT™mac Oypyak TallKuid KWJIAAW, IIYHUHT Y4yH YHHUHT
OX yknaru npoexmusicu Mmanduii 6ynunm kepak. byanan 41=-1 Ba x = —c=(-1,—-1,2)

6-MmucoJI. B (5,1,0) nykrara kyuwiran F=(1,—-1,1) Ky4 BEKTOPUHHHT
HYyHaNTUpYBYM KOCHUHYyclHapuHu Ba mry kKydyHuHT A(3,2,-1) Hykrara HucOaTaH

MOMEHTHUHU TOIIUHT .
Euynn: Ky4 BEKTOpMHUHT MyHAITHPYBYM KOCUHYCIIAPUHU TOIIAMU3.



cos =£=i
NN

[

cos =

Cosx = =
17 \F\

Ky4 MOMeHTH AB=(2,-1,1) Ba fBeKTopnapHHHr BEKTOp KymaiTmacu Kabu
AHUKJIaHAIU.
A k
m=[ABFl=2 -1 1=—j-
1 -1 1

=

apHU m = (0,—1,-1).

5. Y4 BeKTOPHHUHI apaJjal KynairMacu
Yura q, b, ¢ BeKTOpIap Gepuiran GYICHH. |a-b| BekTop KymaiiTma Guman
C BEKTOPHH CKaJIAp KYHaiTUPHIN apaiall KyIaiT™Ma Ieiunany Ba [a-blc éKM ax bX ¢
€KUM (aX bX ¢) KYPHHMILAA E3UIaIH1.

Apanam KynauTMAaHMHT X0CCAJIaAPH.

1. KynailTMaga MKKHA KYIIHU BEKTOP YpPHHU aJIMallTUpHIICA, apajall KynanTMa
MIIOPACUHH AIMALITUPANIH.

[a-b]-c=—c-b]-a

[a-b]-c=—[a-c]-b Bax.K.

2. Arap a,b,c BEKTOpIApIAH HUCTAIraH HMKKATACH OMp-OMpHMIa TEHr EKH
napayien (KojuimHeap) Oyica, yJapHMHI apayiaill KynmaWTMacu HoJira TeHT, XYCyCui
X0J11a

[a-al-c=[a-b]l-a=[b-al-a=0

3.Arap a,b,c BekTOpaap KoMIuiaHap (OMp TEKMCIMKAA ETyBYM) BEKTOpJIAp

OyJica, yIIapHUHT apajail KyrnaiTMacu HOJIra TEHT.

6. Ilpoexuusiiapu OuIaH OePWIraH BEeKTOPJAPHUHI apajanl KynaiTMacu.
a(x, y12,)s b(x,,2,) Ba c(x3y;2z;) BEKTOpIap Oepuiran OyiacuH. By

BEKTOPJIAPHUHT apajail KynaiTMacu Kyiuaaruda Oynaau.

XX, X
[ ]C— RS V3
31 Vs 3

a, b, ¢ BEKTOpIIAp KOMILIaHAP OYJIMIIMHUHT 3apypHil Ba €TapJId LIAPTH.

X %) X3
N M ¥ [=0
< 2 23

Tenrnuk 6axkapunuim Omnan udoaanaHaIu.

7-MHCOJI. Arap A2,3,1), B@4,1,-2), C(6,3,7) Ba D(-5,-4,8) wnykramap
nupaMugaHuHr yujnapu Oynca, (2-pacm) D yumpan ABC €kka Tymumpuiras
OaJIaHJIMKHUHT Y3YHJIMTUHU TOTIHUHT.



Eunmr: Ag=(2,-2,-3); AC=(4,0,6); Ba AD = (—7,—7, 7) BEKTOPJIAPHU TOIIAMMU3.
AB,AC Ba AD BeKTOpJapra KypHIraH IMpaMHIaHUHT XaXXMH, 11y BEKTOPJIAP apajaill
KyTIalTMacu MOAYJIUHUHT OJITHAAH OUp KUCMUTA TEHT

2-pacM
o 1
1% :é\ ABAC AD\ Ba Vv =§SABC “h

[ABrAC AD)
h -

1 -
By epna SABC:f‘[AB-AC] » OyHIaH R
2 [4BxAC]|
Kyitnparunapau xucoOmaitmus
-7 =7 7
ABXACxXAD=|2 -2 -3=308
4 0 6
i j Kk
[AB-ACl=2 -2 3=-12i+24]+8k
4 0 6

[4B-AcC] =127 +24% +8> =28
By epman =8 _1;.
28
CasoJiap.

. BexTopnapHuHT ckaJsip KynaiTMacy KaHJan aHuKJIaHaau?
. Ckaysp KynmanTMa KaHaau xoccaiapra sra?
. BexTopnapHUHT nepneHaeKyIsapiauK MAapTh KaHaal aHuKIaHaau?
. BekTopiapHUHT BEKTO KynaiTMacy KaHJ1ail aHuKIaHaId?
. BexTop kynaiTMaHUHT XOCCAIAPUHHA AUTHHT?
. BexTop kymaiTMa npoexkuusiiapu oOpKajiyd KaH1akl aHuKIaHaIu?
. BekTopnapHuHTr apanaii KynaiTMacy KaHJ1ail aHuKIaHa 1!
. BekTopiapHuHTr apanain kKynaiTMacy NpOoeKIUsIapy OpKalvd KaH1al aHUKIaHa I ?

0O\ Ut B~ Wi —

Tectaap.
1. |a|=4;
TOITUHT
A. 4. B.2. C. 4. D.1-4/3 E. 443
2. Arap ‘Zz‘ =1; l;‘ =2, 0=120 ° oyica ‘5 + l;‘ TOITUHT.

A 3. B. V2 . C. 1. D. 4 E.5
3.a= {1,—1,3} BEKTOPHUHT b= {4,0,3} BEKTOPra NpOEKUUACH ( np,d ) TONUICHH.

b ‘ =2;,¢9=60 ® SKAHIUTH MabJIyM. (d — 2b;2d +3b ) CKaJIAp KynmaunTMaH!




A.2,6. B. 13 . C.24. D. 13 E. 1,8

Vi1

4. ITpu xakom [ HUHT KaHJal KuiiMatuna d(3.4.2); b(1.2.0.5) BEKTOpJIAp ¥3apo

NEepHeHANKYIIAp Oynaau.
A. -3. B.3. C. 1. D.-1 E.2
5. HaliTu MOZy1b BEKTOPHOTO POU3BECHUS BEKTOPOB ATap

a=3;
AHUKJIAHCHUH.

A. 6. B.12. C.5. D. 4 E.3

6. Haiitu 00bem mupamuibl ¢ BepimmHamu Yunapu A(1,0,1), B(-1,1,-1), C(0,-1,2) Ba
D(2,3,0) HykTanapma OyiraH TUpaMuTaHUHAT XQKMHA aHUKJIAHCHH,

— o _. - - o .
b‘ =4;9=30 0ynca, a Ba b BeKTOpJap BEKTOP KYMANTMACUHUHT MOIYJIU

A. 1%. B. 6. C. 10. D. 2% E. 4
MamkJap.

1. m HuHr Kagmal KuUMatuma a = (m;—2;5) Ba b= (m;m—1;-2) BeKTOpJaAp
NepreHIuKyJIIIp OYmaau.

2. a=(2--21) Ba b=(3;26) BEKTOpJIap opacuaaru 0ypyak KOCUHYCUHU TOTIMHT.

3. Yumapu A(2;-3;1), B(4;-3;2) Ba C(-4;0;5) mykramapma Oynran ydOypdyak
FO3UHHU TOIIUHT.

4. a=(3-42), b=(-3:4;-2)Ba c = (0;~2;—3) BEKTOPJIAP KOMILUIAHAPMHU?

5. A(-3;-4;-2), B(-2;0;-1), C(-1;2;0) Ba D(-2;3;3) 6¥inca ABCD nupamugaHuHr
XAXKMHWUHU TOTIAHT.



