СЛОЖЕНИЕ И ВЫЧИТАНИЕ ВЕКТОРОВ
УМНОЖЕНИЕ ВЕКТОРА НА ЧИСЛО

Эта тема хорошо представлена на сайте: 
https://www.yaklass.ru/p/geometria/10-klass/vektory-v-prostranstve-9248/slozhenie-i-vychitanie-vektorov-umnozhenie-vektora-na-chislo-10216

пройдите по ссылке, зажав клавишу ctrl
или вставьте в адресную строку браузера. 

Если нет возможности, то лекция представлена ниже.
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TIpaBILIO MHOTOYIOBHIK MOKHO CPOPMY.TH-
DOBAT TaIOKe CEAVIOLUAM 00PAZOM: ec:iit Ay, Az,
npongBOTLHHe TOUKH, TO

AA+ A+ ..+ A A, = AR,
D10 TPABILIO MPOWLTIOCTPHPOBAHO Ka HCYH-
Ke 113 a1 1 = 7. Orwerin, 4T0 ec.un ToukH A, i A, 7. e.

HAWAO TEPBOTO BEKTOPA 1t KOHEIL IOCIEANET0, COBIARAIOT,
TO CYMMA BeKTODOB ABHA HY;I€BOMY BEKTODY.

42 Yumomenwe Bexropa ma w0
Tpoussexennes uenyzesoro sextopa @ ma

umCa0 k mASMBAeTCs TAKOi BeKTOp b, AMMHA KOTOPOTO
pasua | k|-|@], mpwsem mexropss @ u b comanpanzemst
npw k>0 w mpoTHBONOTOAKO Manpanaews: mpn k < 0.

TIpouaneensem HYI€B0T0 BOKTODA Ha 1000C THEAO Cxl-
Taetes myzesoit meitop.

Tpoussexenne ercropa & ua wicao k oboana-
waercs Tax: ka. Ms oupesenemms mpoumaseleHms BekTopa
HA 9MCIO CAeAYeT, WTO Aam moGoro uwmexa k w moGoro
Bextopa @ pexrops @ u ki Koxamneapus1. H1a 970ro onpe-
AeeHHS CTEAYET TAKIKE, UTO MPOMIBEJEHHE J0O6OTO BeK-
Topa ua wHEO mymb ecth myneRoit BexTOp.

HalloNsim ocHOBHHe choficTBA yMHOMeHI
BEKTOPA HA WCIO, MIBECTHLLE HAM A1A BEKTOPOB Ha HI0C-
KOCTH. OHM HMEIOT MECTO If 213 BOKTODOB B POCTPAKCTSE.
Jlan moGux wextopos @, b w amoGerx wncen k, | cupanex-
“wumut pasercr

(k1) @ = k (@) (coneraTeasmurit saxon);

I (@ + b) = kd + kb (nepwurit pacnpeeantesubiii 2axon);

(e +1)@ = ki +1d (sropoii pacnpeneauresustii 3axon).
Ormermm, wro (<)@ smamercs BextopoM,

NPOTHBONOAOKHEN BeKTOPY G, T. e. (1)@ = ~d. Jleitcr-
: |(-Dal

BuTeanHo, Ama Bextopon (-1 u @ pamm
1|4l

Kpome Toro, ecxu mextop d@ memyie

s
b dc\.
4 %)
7§,
- ] e
0 7 A
Pue. 112
4,
T
4 A
4 A
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e s ve=arorc Ey
@M HeHYIeBOTO BeKTOPA G HA puc. 111

abimaeTen Taxoii mextop b, mMEA KOTOPOro

aneao k

k-1, mpwvens mexropss @ & conampassemss

npu k>0 w mpoTHBOMOOKHO HAnpaBAems: npw k < 0. d
Tlpomnasesenuem HYJI€BOTO BEKTOPA Ha 11060e YHCIO CuM- c
v
\
7,
&

‘TaeTes Hyaesoil BeKTOp. D, d
Tlpousseaenite sextopa G Ka wnco k oBosHa- (o %
uaetca Tax: kd. Ma Onpefeienis npouIBeNeHNA BeKTOpA
HA WHCAO CcAefyeT, uTO Aas moboro umcaa k w moGoro e/
Bextopa @ nexropst d ki Koaswmeapus, Ha 97070 onpe-
AeNeHUA CAEAYT TAKKe, YTO Npomssenenne moboro sex- E!
Topa Ha WMCA0 HYTh ccTh HyTEBOil BEKTOP.
HanoMmuM oCHOBHE CBOICTBA YMHOKeHUS 03 A
BEKTOPA A YHCI0, HaBECTHbIC HAM A1A BEKTOPOD Ha I0C-
KocTH. OHM HMEIOT MECTO ¥ JJ1A BEKTOPOB B IIpocTpancTse.  Puc. 112
Jlan moGuix BekTopos @, b u moGkix wncex k, | cnpanea-
“wumut pasercr

(k1) @ = k (1d) (couerarenmtit aakon);

I (@ + b) = kd + kb (nepwurit pacnpeeantesubiii 2axon);
(k +1)d = kd + la (ropoii pacnpereanreasuLIit 3aK0K).
Ormernm, uro (-1)@ sBaseTcH BeKTOPOM,
MPOTHBONOAOKHNN BeKTODY d, T. 6. (-1)d = ~d. Heiter-
BUTebHO, AMMHEI BexTopos (-1)d u G pasmst |(-1)d|=
1/-Jdl
0 BexTopst (-1)d 1 d mpoTHROmOOAHO HanpaBTemsL.

TOURO TaK e, KAK B IAAREMETpEH, MOXHO
AOKAIATE, UTO ecaw BeKTOPH d W b KoxTHmeapun w & # 0, = A,

dl. Kpose 7oro, ecau mexrop @ memyresod, A __ As_
v A5 I
B T T 8

o cymeernyer wneao k Taxoe, uro b= k. Pue. 113

89 & »
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Quryp sBasotca npamas u miockoets. JioGas Touxa
ILIOCKOCTH ABAAETCA ee MEHTPOM cuMMeTpH. JoGan
npaMas (II0CKOCTS), NEPIEHIUKYIAPHAR K XAHHOF
NI0CKOCTH, ABASETCH ee 0ChIO (ILIOCKOCTHIO) CHMMT-
pun. C ADYroif CTOOHM, CymeCTBYIT QHIYpH, He
MMeIOUIHe LERTPOB, Oceil WM MIOCKOCTe CHMMETDHI.
Hanpmyep, napaiieseniues, me ABIROMICA TPANOI
NDHaMOI, He MMeeT OCH CHMMeTDMH, HO WMeeT LeHTp
CHMMeTpIHN # MONKET HMeTs (HOAyMaliTe, B KaKOM C:
Hae) NI0CKOCTS CHMMTDMH; NDHIMA H UHPAMHAA B
IieM cayuae He HMEIOT HH ILIOCKOCTH, HM OCH, I IeHT-
Pa cmMMeTpuit (ILI0CKOCTE, OCh M TEHTD CHMMETPHE
¥ OTHX MHOTOTPAHMKOB MOTYT GWTh IHII: B HEKOTOPHIX
uACTHMIX C1yHasx).

C cummeTpHeil Mbl HACTO BCTPEUAEMCH B IDH-
pore, apXuTeKTYDe, TexHiKe, Ouiry. Tak, MHOTHE STANM
CHMMETDHUHH OTHOCHTEBHO ILIOCKOCTH, HATIDHMED I1aB-
Hoe axanie MOCKORCKOTO FoCYAADCTAEHHOTO YHHBECHTETa
(pc. 86), HeKOTOpHIe BHZM ACTAON HMEIOT OCh CHMMET-
put. TIOUTH Bee KPHCTALIM, BCTPEYAIOILMECA B IPHPOAE,
HMIOT LHTP, 0Ch WIN IUIOCKOCTS CHMMETPHH (pic. 87).
B TOMETDHH IEHTD, OCH K ILIOCKOCTI CHMMETPIH MHOTO:
TPAHHNKA HAIMBAIOTCA OAEMEHTAMMN CHMMETHM OTOTO
MHOTOTPAHNHKA,

Puc. 87

36 TlomsTie NPABIILHOTO MHOTOTPAMIIA
BRmTii MHOTOTDANHIK HAJHBAETCH WPa-
BILILHAIN, eCAH BCe er0 TpamM — ABHbIE NPABITBHHE

MHOTOYTOTLHIKI i B Ka3K0H er0 BEPIIMHE CXOTHTCS OXHO
I 70 e “ucA0 pebep. IIPHMEPOM MPARHILHONO MHOTO-
rpanmika aBAseTcs Kyb. Bee ero rpaRi — papHsle Keai-
PaThI, i K Kaofi BepUIMHE CXORATCH TPH PEGpa.
Ouemizno, nce PeGPa NDABILIBHOTO MHOTO
rpaRHIKa DABKAL APYF APYTY. MOJKHO AOKAGATS, 4TO PaB:

76
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HIL TAK?Ke BCE ABYTDANNbIE VLM, COAEPIKAIINE Be TPANI
© 0By peGpo.

Jlokaen, To He CymecTsyer mp:
MHOTOTPANMINKA, TPANFMH KOTOPOTO ABITOTCH MPABITL-
HIle HICTHYFOLHMKN, CeMMYTOTBHMKH  BOOGULe n-yromb-
K K 1> 6. B CAMOM e, YT IDABIISHONO 71-yTOb-
Huka npu n > 6 He Membme 120° (obmacamTe mOUeMY).
C Apyroit CTopoHsI, IPH KAXO BEPIIEE MHOTOTPANAIKA
AOMKHO GiTs He Meree TpeX mIOCKHX yri0s. [loaTomy ec-
1M Gl CYIECTBOBAT NPABHTBHELL MHOTOTPANNIK, Y KOTO-
POTO TpAHM — MDABMIbHBE A-YrObHHKH UPH 7 > 6, TO  Puc.88
CyMMA ILI0CKHX VIII0B IH KA’AOM BepUINHe TAKOTO MHO-
rorpanmuKa Gra Gu He Membme wes 120° - 3 = 360°. Ho
9TO HEBOIMOX(HO, TAK KAK CYMMA BCeX IIOCKHX YI/OB
UpH KaKofi BepUIHHe BHUYKIONO MHOTOTPAHNMKA MeHb-

e 360° (. 27).

Tlo 70ii e mpHwHHe KAXaR BePUIHNA TDA- y

BUILHOTO MHOTOFPAHHMIA MOXeT ObiTh BEPUIHHON 1HGO

TpeX, UeTIDeX HAN [ATH DABHOCTOPONMIX TpeyTOTbI
K0, WG TPEX KBQIPATOR, TH0O TPEX UPABIIHHbX TATH v

I —

yrommmkon. JIpyrix BoawoHoCTel HeT.
B coornercramn ¢ aTi monyuaes creAyiome

NPABHILHbC MHOFOTPAHHMKH: Mpasmasma oxraszp
Tpanmnabmsii Terpasap’ (puc. 88) cocranien

M3 ueTpex papHOCTOpomHMX TpeyromsmiKon. Kaxcan

€10 BEDIIMHA ABIAETCA BEPUIMHOH TPEX TDEYIOILHHKOB.

CrtenoBaTeabHO, CyMMa IIOCKHX YII0B DK KAXI0f Bep-

e panna 180°
Tpasnasmusii okraoxp (pic. 89) cocranaen AP W

M3 BOCKMM DABHOCTOPOHHMX TpeyrombHukos. Kaxzas
BEPUINHA OKTADIPA ABIAETCH BEPUIMHON HETHDEX Tpe-
YroMLmIKOB. ClIEIOBATENBHO, CYMMA TIOCKHX VIIOB HPH

Puc. 89

Kasxoii Bepume pasma 240

Tpaswasmstii wkocasxp (puc. 90) cocranrer “V’
na amaauaTn pamocropomix Tpeyromuimcon. Kaxaan
BepUIIAA MKOCADAPA ABIAETES HePUIMHOIE IATH TPEYTOTh-
RiTKoR, CeAOBATETLNO, CYMMA TLIOCKUX YIAOB DI Ka:
soft nepurnne panka 300° Puc. 90

o O veoBajg]e=
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Ky6 (puc. 91) cocTanien us miecti KBazpaTos.
KasKzas BepuItHA Ky0a SBASETCH BEPIIMKON TPEX KBAXDA-
70B. CI1eI0BATEABHO, CYMMA LLIOCKIX YIIOB TP KaX A0k
bepumme pasna 270°

Tipanmasmstii g01ekasnp (pic. 92) cocranen
MO ABEHOALATH NDABMILHMX NATHYFOABHMHKOB. Kaias
BEPUINHA /OZEKAYPA FBAAETCH BEPUIMHON TPEX TpABILITB-
HBIX IATHYTONBHNKOB. CACAOBATETBRO, CYMMA ILIOCKHX YT~
08 mpw Kaxczoit pepuiie pasua 324

JIpYTHX BHOB IPABIIBHAX MHOTOTPAHHIKOB,
KpOMe NepEUHCICHHLIX NATH, HeT.

¥ Baweuamns

1. Uxcao rpanedi f, peGep k u Bepumi ¢ Kax:
JI0r0 3 MPABIBHBIX MHOFOTDANHMKOB MOKHO HATH C 10-
MompIo Teopens: iitepa. B caMon zee, IycTs n — wHCIO
DeGep Kaofi TpaHH, M — HCIO PeGep, CXOARUIXCH K
Kazoit pepummie. [I0CKOTBKY KaKA0e PeOPO IpHHALIE-
T gBYM rpamsM, 1o nf = 2k. Kpome Toro, me = 2k (rax
KaK Kaxi0e PeGpo COTEPHNT 1B BEIIMNL) U 110 Teopeme
iizepa f + e - k= 2. Wa 9THX TPeX ABEHCTD HAXOLHM:

B am

2m 2n mn' *

wn ¢ Zmo2n e

Taxum oGpason,
y mpaBMILHOTO TerpadApa (n = 3, m = 3):

f=4, k=6, e=4;

¥ mpaswabHOrO OKTAsAPA (1 =3, m

vy

3

npasALHOrO f0ACKaAPA (= 5, m = 3):
7=12, k=30, e=20,

2. M goxasanm, uTo cymectsyer me Goree
ISTH BUAOD PABHIBHLIX MHOTOTDANNHKOB, HO He 0Ka3a-
M, STO KAWL MG YKASAHHBIX MHOTOTDAHHMKOB Teii-
CTBMTexRHO CymecTRyeT. CymIeCTROBAHME UPABMISHOTO

Ko
Puc. 91

B

O BTATi=

=fa O] v
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08 mpw Kaxczoit pepuiie pasua 324
JIpYTHX BHOB IPABIIBHAX MHOTOTPAHHIKOB,
KpOMe NepEUHCICHHLIX NATH, HeT.

v Bameuamns

1. Uxcao rpanedi f, peGep k u Bepumi ¢ Kax:
/070 13 NPABILTLHBIX MHOFOTDANHIKOB MOPKHO HAMTH ¢ 10-
om0 Teopes: Diiepa. B caMoM Aeie, IYCTh 1 — THCTO
Debep KaXzO# TPANH, M — YHCAO PEDED, CXOAIIXCA K
Kancnofi pepmntme. TIoCKOTBKY KaAoe PEGPO MPHHALIE
xut Amy™ rpassaM, 1o nf = 2k. Kpowe toro, me = 2k (tax
KaI KAXI06 PEGPO COTEPIAHT ABe BEPUINHE) i K0 Teopene
iiiepa f + ¢ — k = 2. Mg STHX TPEX PABEHCTS HAXOTIM:

; am

T 2 n’

Taxiw oGpason,
¥ npaBTBHONO TeTpaIApA (n = 3, m = 3):
4, k=6, c=4
¥ npasssHoro oKTAvEpA (n = 3, m
’ 12, e=6;
¥ mpaB#aBHOrO HKoCaIIDA (1 = 3, m = 5):
£=20, k=30, e=1
yxy6a (n=4, m=3): f=6, k=12,
¥ upasmasHOTo ROKEKAOAPA (7 = 5, m = 3):
=12, k=30, e=20.
2. Mui gokasaim, uto cymectsyer He Goree
ILATH BHAOD IPABILTBHEIX MHOTOTPAHHHKOB, HO He AOKA3G:
i, WTO KAXCASA MO YKAJAHHBIX MHOTOTDAHHMKOB el
CTauTenbHO cymectsyer. CyllecTBOBAHHE NPABRILHOTO
TeTpasipa mpaBRIBHOi TpeYrOABROM MHPAMMIN CO CTO-

powoii ockosaxa, pasHoii a, i ssicotoll, pasoii ’a u

Ky6a oueniano. LeRTpH rpasell ky0a spAsioTcs Bepu
HaMi OPABILIBHOTO OKTAIpA (JOKAXWTE 9TO), HOITOMY
CYIECTBOBANHE PABHSHOTO OKTAYIPA He BHILIBAET CO-
Mueruii. TIpapiibisiii MKOCAIID COCTABIER U3 ABYX
NPABITLLIX NATHYTONLHEX MUPAMIA 1 MHOTOTDAHMK,

78
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OTAQNEHNO HANOMMHAIOWIErO MATHYOTKHYIO NDHAMY.
BLICOTE IHPAMILX 1 9TORO MHOTOTPAHIKA JIeTKO BHIDANKE
107Cs vepea peGpo @ (kak?), TOFTOMY CYMIECTBOBAHHE mpa-
BHJILHONO HKOCADADA TAICKe He Bh3MBACT coMenii. Hako-
Hen, IEHTDH rpaHeli NDABITSHOTO MKOCAYIDA SBISIOTCS
BEpUIMHAMH TPABILILHOTO A0TeKadzpa (yGenTech B STOM),
TIOOTOMY NpaBMLHAIIL AOACKAIID TOe CYIIECTYET.

Ormermw, uTo B cymecrsopamu Beex mATH
HPABHIBHLX MHOTOTPANHHKOR MOHO YOCAHTEC BOOWINIO,
ecau c1enTs X w3 passepToK (3axamis 271—275).

37

eMEHTEI CHMMeTpI
NPABIIHHBIX MHOTOTDAHHMKOB

PACCMOTDMM 71OMEHTH! CHMMETPHH NDABILIE
HEX MHOrOrpaHRIKOR. IIpABNILNLIL TeTPAOAD He WMeeT
nentpa cusmerpun. IIpamas, IPOXOISIAS TePea Cepeas:
HL ABYX OPOTHBOUOTOKHMIX DeGep, SBASETCA ©ro OCHIO
cunmerpui. TLIOCKOCTS 0, IPOXOAAMAsH Uepea pe6po AB
HepUeHAKYIADHO K NPOTHBONOAOAKHOMY Pe6py CD mpa-
BUIbHOTO TeTpasIps ABCD, SBISCTCA MIOCKOCTIO CHM-
netpuu (puc. 93). TIpasuasustii TeTPAdAp MMeeT TPH oci
CHMMETpHI W IecT IOCKoCTel CHMMETpI.

KyG MMeeT ofum uEHTD cHMMETPHIN — TOUKY
mepeceuemus ero auaronaneit. LIpsusie o i b, NPOXOA-  puc. 94
HIMe COOTBETCTBEHHO WePed NEHTDH NPOTHBONOJOKHAIX
TpaHeil  CepeANHE ABYX NDOTHBONOIOWKHMIX peGep, He
NpUHALIEKAILIX ORHOf TPARH, RBISIOTCS EXO OCHMH CIHM-
merpun (pic. 94). Ky0 umeer xemars oceil cusmmerpi.
Bce 0CH CHMMETDUH NDOXOZAT Weped LeHTD CHMMETDHA.
TLR0CKOCTIO CHMMTpHI KYGA ABASETCA II0CKOCTH, TO.
xonnmas uepes moGkie ABe oci cumMerpit. Kyb Mmeer
AemsTs, nOCKOCTel CHMMeTDHN.

TIpanwbusiii OKTasAp, mpamwabmbii MKoCA-
9P M NPABILILMLII OTEIAOTP WMEIOT LEHTP CHMMETPHH 1
HecKouKo oceii w maOcKoCTeii cummerpum. [lonpobyiite
HOZCHTATS HX WHCIO.
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Cloenue H BLUATAHME BEKTOPOB.
VMHOKeRHE BeKTOpA HA WHCIO

40 Caromenme u BErOITANME BeKTOPOD =

Bregen mpasuo cromemus avyx nponssons- _f B NP
HLIX BexTopoB d u b. OraowuM o Kaxofi-nHOyAs TouKH A /3 3
nexctop AB, pamssi d (pic. 106). arext or ok B otao- 4
e mexcrop BC, pasusit 5. Bexrop AC nasmmaerca eym- o "
woit nexropos d u b: AC =i + 5.

Do npaBIIO CAOMeRIA BEKTOPOR HATHBATCH
npawaom Tpeyromsmmka. Pucynox 106, a noscuser ato
nasBawe. OTNETIM, WTO 110 9TOMY e IDABILTY CKTATbND:
1OTCA M KOAIMHEADHbE BEKTODH, XOTA DM X CAOMORII
1 ne noxyuaerca Tpeyronwmuka. Pucymcu 106, 0, & wizio-
CTPHPYIOT ClIOMeHIE KOXTHHEAPHbNX DOKTOPOR.

Towno Taxc e, Kax B NIARIMETDH, 0KA3HBA-
excs, wro cywma @ + b me aamncur or muGopa Towa A, or -

a+p
KoTOpoik IpM cavemN OTRAATHBACTER BeKTOp . itk P
ClOBa, ecn TP CaOKeHIH BEKTOpOB G i b 10 mpaBHTY 2
TPeyrOTBHINKa TOKY A 3aMeRHTS XPYTOft TOWKOf Ay, TO BeK- & .
op AC samemures passsi ewy sextopow A,C, (pue. 107). T
Jloxaxcme m0 YTREpAIEHIE CAMOCTORTETLHO.

TIpasiLio TpeyroTsHAKa MOKHO CHOPMYIHPO-
Bams B Taxoli Gopwe: aan modux Tpex Tovex A, Bu C 4 a+b, 5 g
ueer Mecto panemctso

AB + BC = AC.

LA CAOKEHNA ABYX HEKOLIMHEADHBIX BEKTO-
POB MOXHO TIOTLIOBATHCA TAKIKE NDABHIOM HAALIENo-

TPAMM, HIBECTHBIM 13 KYPCA IIAKMETPHH. DTO IPABKIO =

noncuexo ma pucysxe 108. 3
CBOWiCTBA CTONeHHR BEKTOPOB, usyuemse

B IIAHMMeTDIM, MMEIOT MeCTO H A BEKTOPOR B HPO-

crpance. Hamommms wx.

Jlas mo6ux nexropon d, b u & cnpanexmumi pavencraa:

@ +b=b+d (nepemecruremsmsii 3axon

(@+5)+&=d+(b+ & (coveratemmurit aaxon).
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i C10KEHIA BeKTODOR HATHIBACTOSR = B
npamwion Tpeyromsuka. Prcynok 106, a noscisier 1o
HagBanue. OTMETIM, UTO 110 HTOMY e IPABILTY CKAQABBA- "
IOTCA W KOATHHEADHEIe BEKTODH, XOTS DM HX CAOMKHILI [
 He nonyuaercs TpeyroxsumKa. Pucynki 106, 0, 8 namo-
CTPHDYIOT CIOMeHME KOAIHHEADHX BEKTOPOB.

Touno Tax e, Kax B LiamHMeTpH, AoKasHBa- A LY

erca, wro cywa @ + b we sasucwr ot BsiGopa TowkH A, ot e

ot

KoTOpoik IpM cavemN OTRAATHBACTER BeKTOp . itk P
ClOBa, ecn TP CaOKeHIH BEKTOpOB G i b 10 mpaBHTY 2
TpeyTOMIIKa TOWKY A SaMeRITS APYTOM TOWKOH Ay TO BeK-  ——— & o
op AC samemures passsi ewy sextopow A,C, (pue. 107).
JloKaxcuTe 970 YTBepACAEHHE CAMOCTORTEHHO.

TIpasiio TpeyrombHHKa NOXHO COPMYIHPO-
Bams B Taxoli Gopwe: aan modux Tpex Tovex A, Bu C 4 a+b, 5 g

e wecto pasencrao —
AB + BC = AC. T
Jlas cIOMEHHA ABYX HEKOJLIHHEADHBIX BEKTO- Puc. 106 L

POB MOXHO TIOTLIOBATHCA TAKIKE NDABHIOM HAALIENo-
TPAMM, HIBECTHBIM 13 KYPCA IIAKMETPHH. DTO IPABKIO @
noncuexo ma pucysxe 108. B

CoiicTsa_cuowenus mexropos, moyuemnse | g 5
B IIGNNMETDHH, UNENT MECTO AT BEKTOPOB B IPO-
crpancrse. Hanowsim ux. ¢
Jlan 106uix BexTopos d, b u & cupasexauns pavencraa:

da+b + @ (mepemecTuTeanmBIt 3aK0N);
(@+B)+ &=+ (5+ &) (coeraremsmuit saxom). A.
Jlsa  memy7emmx Bextopa masmBANOTCH

MPOTHBOMONOMNLIME, €O WX ATMNB DABHN M OHH Puc. 107

87  Bexmo ’

nporuponosoko Hanpantews:. Bexopow, nporpomo-
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npoTHBOnOAOKHO HAmpaBTewsi. BekTopow, mpoTHBOTO-
OMHBIM HYTCBOMY BEKTODY, CUNTATCH HYICBON Bex-

Top. Ouesano, BexTop BA ABARETCH MPOTHBONOTONK- @,

sum sexropy AB (puc. 109). @
PagnocThio BeKTOPOB @ u b WAIMBaeTCH TAKOE

BexcTop, cywma xoToporo ¢ nextopo b panma extopy d. —— L—

5

Paguocrs @ - b BeKTOpoB @ it b MOAKHO HAHITH 10 GOPMYTC [iuvum maparerorpax-

= = a caowemun Ayx nexor.

—B=d+(b) (1) oneapusx mexropon
. N Pc. 108
rae (-b) — Bextop, npotusonosoKHi BexTopY b. 2
Ha pucysax 110, 0, 6 npexcranemss asa cro- 4__——

o6 HOCTpOEHIA PAIKOCTH ABYX AMHHAIX BeXTOpOB @ M b. 15 4 AT — mporuseno-
TlokasarensoTsa daxoo ca0eHs i pane

CT8a (1) A1 BEKTOPOR B TPOCTPANCTRE HirveM He OTTI

JOTCR OT AOKAIATETLCTS A% BEKTOPOB HA ILIOCKOCTH.

5 7
41 Cywmma neckoTBRIX BeKTOPOR

CHOMeHHE HeCKOBKILX BeKTOOB B TDOCTPAH-
TR BIMOTRAETCS TaK e, KAk H HA IIOCKOCTI: Nepabiit =
BEKTOD CKIAZMBAETCA CO BTODHM, SATEM WX CyMMA — B
 TpeTbHM BeKTOpoM i T. A 13 JAKOHOB COEHHA BeKTO-
POB CIEAYET, STO CyMMA HECKOTBKNX BEKTOPOB HE 3BH-
CHT OT TOFO, B KAKOM MOPHAKE ONH CKAATMBAIOTCA.

Ha pucynie 111 n0Kasaso mocTpoerue cyMs:
‘Tpex BeKTOpOB d, b 1 G: O mpowIBOABHOf TOWKK O OTAONEH G
Bextop OA = d, saren or Tour A ovaowen nextop AB=5, 5z
u, naxonen, or Town B otiowen vextop BC=C. B pe- A%
aymbrare moxyuaercs pextop OC, pasubiit d +5+ . .

AMAZOTHYHO MOXHO HOCTPONTS CyMMY M0G0rQ

amcna sextopos. Ha pucyske 112 nocrpoesa cymua OF

Ml

naTu BexTopos: d, b, ¢, d u ¢. DT0 NPABMAO HOCTPOSHUS
CYMMB HCKOTBKMX BEKTOPOB HAJMDACTCH MPABMIOM
MHOFOYroMbHMHKA. BaMETIN, OIHAKO, WTO, B OTIHIHE OT
€1yuAs BEKTOPOB HA ILIOCKOCTH, «MHOFOYTOABHIK» , KOTO-
pHli MOTYUAeTCH NPH NOCTPOCHMH CYMMB BEKTOPOB

B MPOCTPANCTEE, MOWT OKAJTRCA NPOCTPAHCTBEHHHIN,
T._e. TAKHM. Y KOTODOrO He Bee BePUINHBI Texar B OLHOR

PP
(= 13.04.2020
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I0TCA OT AOKASATENLCTS /LA BEKTOPOB HA ILIOCKOCTH.

41 Cymva meckoTIIX BeKTODOR
(CiioKeHHe HECKONLKHX BEKTOPOB B NPOCTDAH-
CTBe BumOMNATCR TA e, KX I WA MICKOCTIN: MepRLIK =
BEKTOD CKARMPACTCA O BTODWN, D4TeM WX CyMMA — B
¢ TpeTHUM BeKTOPOM 1 T. . VI3 3AKOHOB CIIOMKEHHS BEKTO-
DOB CAGAYET, TTO CYMMA HECKOTLKNX BOKTOPOR HE 3am-
CHT OT TOTO, B KAKOM TOPATKC 0NN CRAATHBAIOTCH.
Ha | pHCYRKe 111 NOKa3aHO MOCTPOEHHE CYMMBI
Tpex nexropon &, b 1 & or npowsmonbHO T0KH O OTOKEN
vexrop OA = d, saten ot Towki A oraouen nekrop AB =5,

u, naxonen, or Town B otiowen vextop BC=C. B pe- %)

aymrate noryuaercs nextop OC, pasitiii d + b + . .
AHAZOTHUHO MOPKHO NOCTPONTS CyMMY M060TQ @

amcna sextopos. Ha pucyske 112 nocrpoesa cymua OF

nav nextopos: & b, & d u . Bro npabwr0 MocTPOEHIA
CYMMbI HOCKOTHKHX BeKTOPO HGIWPACTCH MPABMAONM
MHOrOyrOTbMKA. BaMeTIN, OIHAKO, §TO, B OTIWNE OT G &
CYAR BOKTOPOB HA ILIOCKOCTH, «MHOFOYTOTBIHK», KOTO-

puiimomyuaercs mpH ToCTPOSHIN CYMMit BEKTOPOB
B TDOCTPAHCTDE, MOCT OK@ATCA MPOCTPAHCTRCHHEIM,
T. €. TAKM, Y KOTOPOF He Bee BEUINHEL AEXaT B OAHOH
Inoex0TH. TAKOBHIM SRIACTCH, HATDHMED, +HETHPEXyToTb-
muce OABC Ha_pucymke 111, ¢ HONOWIO KOTOpOrO mo-

erpoen pextop OC.

N
Ml
N

88 = ’

TIpaBILIO MHOTOYFOBHIKA MOKHO CPOPMYIi-

POBATS TAIGKe CACAVIOWIM OODAGOM: ecT Ay, Ay,
POHSBOMLHEE TOWKH, TO

A A+ A A+t AR, = AR,

D70 NPABILIO TPORITIOCTPHPOBAHO HA PHEYH-
Ke 113 15 1 = 7. OTeri, ST ec.un TOKM A, i Ay 1. .





