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Ilousitue BekTOpPA HIKOJIKOBO

1 TIlonssTue BeKTOpa

Paccmorpum npoussosibHbI oTpe3ok AB. Ha HEM MOXKHO yKasaTh JBa HalpasieHus: or A K B u Ha060poT.

B

A

Yr0o06b! BEIOPATH OHO U3 ITUX HAIIPABJIEHUI, OJIHY U3 ToYeK A 1 B Ha30BEM HaYaJIOM OTPE3KA, & BTOPYIO — KOHI[OM

OTpe3Ka 1 6y;geM CUIUTaTh, 9TO OTPE30K HallpaBJCH OT HaYaJla K KOHILY.

KOHEY | o

ST

A HAYAN0

Onpenenenne OTpe30K, JJist KOTOPOrO YKA3aHO, KAKAs U3 €r0 TPAHNYHBIX TOUEK CIUTACTCS HAYAJIOM, 8 KaKas —
KOHIIOM, HA3bIBAETCsI HAIIPABJIEHHBIM OTPE3KOM, Ui BEKTOPOM.

Ha pucymkax BeKTOp m300pazkaeTcs OTPE3KOM CO CTPEIKOi, TTOKA3BIBAIOIIEH HallpaBIeHe BeKTopa. BeKTophbl 000-
3HAYAIOT JIBYMsI 3aTJIABHBIMU JIATHHCKUMU OyKBAMU CO CTPEJIKOM HaJl HUMU, HAIIPUIMED zﬁ . Ilepas 6ykBa 0b603HATaET
HAYAJIO0 BEKTOPA, BTOPasi — ero KOoHell. BeKTOphI 4acTo 0603HAYMAIOT ¥ OJIHOI CTPOYHOI JTATUHCKOM OYKBOIl CO CTPEJIKOM
HaJ Heil, HaIpuMep da.

Jlrobasi TOYKa IIJIOCKOCTH TaKXKe SABJISETCs BEKTOPOM. B 9TOM ciydae BEKTOD Ha3bIBaeTcs HyJeBbIM. Hauaso
HYJIEBOTO BEKTOPA COBIIAJACT ¢ ero KoHoM. Hysesoil BekTop 0Go3HadacTest cnMBoaoM 0.

JJTMHOM, /i MO/TyJIEM HEHYJIEBOTO BEKTOPA ﬁ, HasbIBaeTCsl JyinHa orpe3ka AB. JlnuHa BekTOpa E 0603Ha-~

vaerca Tak: |AB| = AB. Jljiuna HyJIeBOro BeKTOpa cuuTaercsd paBHoil Hymo: 0] = 0.

2 KoaaunaeapHbie BEKTOPDI

ILBa HEHYJICBBIX BEKTOpa Ha3bIBalOTCA KOJIJIMHEAPHBbIMM, €CJIM OHU JICKAT Ha IapaJijIeJIbHBIX NPAMBIX WU Ha

OJTHO TIPAMOIA.

[Iycrs aBe myHKTUPHBIE MPsMbIe TIapauiebHbl. Torma d, g, cud KOJIJIMHEAPHBI, & BOT f He KOJUIMHeapeH HU OJTHOMY
U3 HUX, TaK KaK OH He HAXOJIUTCA HU Ha OJHOI M3 IIYHKTUPHBIX NIPAMBIX, HU Ha NIPAMOI, IapaJsjlelbHOU UM.

KommuneapHbie BEKTOPBI MOXKHO Pa3bUTh Ha JBE I'PYIIIbl: COHANPABJIEHHBIE U IIPOTUBOIIOJIO?KHO HAITPABJICH-
HbI€ BEKTODBI. B HallleM mpumepe COHAIIPABICHHBIMU SIBJISIIOTCS BEKTODPHI @, bu a?, BEKTOPBI € U @ ABJIAIOTCS TIPOTHU-
BOIIOJIOYKHO HAIPABJICHHBIMU; BEKTOPHI C U b ABIISIOTCS [IPOTUBOIIOJIO’KHO HAIIPABJIEHHBIMI; BEKTOPBI C 1 d sBasuoTest

IIPOTUBOIIOJIO?KHO HalIpaBJICHHBIMU.

3 PaBeHcTBO BEKTOPOB

OHpegeneHHe BeKTOpr Ha3bIBalOTedA paBHBIMM, €CJIM OHU COHAIIPpAaBJICHbI M UX JIJIMHBI PaBHBI.
Ha camom JieJie BEKTOp A;? — 3TO CABUI' TOYKHN AB TOYIKY B. TOI‘,Q& 9TOT BEKTOD JBUT'a€T HE TOJIBKO TOYKY A, HO

U BCIO IINIOCKOCTDb.
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Cil0XKeHne BEKTOPOB HIKOJIKOBO

BekTops! paBHBI, €ciii OHU COHAIIPABJIEHBI U WX JJIMHBI PABHBI, IIOITOMY HE BaXKHO, IJl€ HAXOJUTCS HAII BEKTOD.
MpbI MOXKEM HApPUCOBATDH /e YIOJHO HAIIPABJIEHHBI OTPE30K @, HO C TOYKH 3PEHUsl BEKTOPOB 3TO OyJIeT OJUH U TOT
ke BeKTOp. [losydaercs, 9To BEKTOP 9TO HE TOJHKO KOHKPETHBIN HAIIPABJIEHHBII OTPE30K, HA CAMOM JIejIe 9TO IEeJIbIH
KJIACC BCEX PABHBIX HAIIPABJIEHHBIX OTPE3KOB, KOTOPhIE OIMHAKOBO JBUTAIOT ILIOCKOCTb. TakuM 0Opa3oM, B 3ajadax

JII0001 BEKTOP MBI MOXKEM PHCOBATH TJ€ YIOIHO B yIOOHOM Jjisi HAC MECTE.

4 CioXKeHne BEKTOPOB

Th TOYKA IIEPEMECTHIach n3 To4kn A B TOUK TeMm u3 To9ku B B Touky C. JIBTATE ITUX IBYX
IIyc 0YKa MEePEMECTHIACH U3 TO A 0 B, a 3areM u3 TO B 0 C. B pes aTe 3
epeMeIennii, KOTOpble MOXKHO IIPEJICTABUTH BekTopamu AB u BZ%, TOYKa mepeMecTusach u3 touku A B Touky C.

[Tosromy pesysibTaT mepeMeriennsi MOYKHO IIPeJCTaBUTh Kak BekTop AC.

B

A C

ITockonbky nepememnenne n3 A B C' ckiajibiBaercs u3 repemenienns u3 A B B u nepemernienus u3 B B C, To

AB+ BC = AC

4.1 IIpaBujio TpeyrojibHUKa

IIyctb @ u b— nBa BekTopa. O603HAYMM Ha4YaI0 BEKTOPa @ 3a TOYKY A, ero KOHeIl 3a TOYKy B M napaJijiebHO
nepeHeceM HadaJjo BeKTopa b B Touky B. IlycTh mosrydmiics BEKTOD Bi%, pasubiit b. Torma BekTOp AC HA3BIBAETCS

CyMMOIt BeKTOpPOB @ u b. Takoe mpaBuIO CJIO2KEHUsT BEKTOPOB HA3BIBAETCS MPABUJIOM TPEYTOJIbHUKA.

B

A C

4.2 IlpaBujio mapaJjjejorpaMmma

Pacemorpum citygait, Korja BeKTOPBI d U b BBIXOJIAT U3 OJHON TOYKH. B TakoM cjydae Mbl MOXKEM JOCTPOUTH ITY

KOHCTPYKITHUIO /10 ITapaJljiesiorpaMMa U MOJIyYUTDb U3 KazKJ0H Iapbl IIPOTUBOIIOJIOZKHBIX CTOPOH ITapbl PABHLIX BEKTOPOB.

b

L
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Torga mo mpaBuIy TPEyroJbHUKA,
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Bbruunranue BEKTOPOB HIKOJIKOBO

5 DBpluutanue BEeKTOPOB

—

s mHataga moMeM, 9TO «—» Tepej BEKTOPOM IIPOCTO MEHsIeT ero HampabieHue. Takum ob6pa3oM, BEKTOPHI b u

—b PaBHBI 11O JIJINHE, KOJIJIMHEAPHBI U IIPOTHUBOIIOJIO2KHO HallpaBJICHBI.

b 5
4—_‘
—b

-

ITycth ecTh BEKTOPBI @ U b, IpU 9TOM MyCTh BEKTOP € TakKoii, 4To d — b = C.

/

b

Torma
c=a-b=a+(-b).

Takum 06pasoM, MOKeM U300Pa3UTh BEKTOP C :

A

—

—b

Ha 310 M0O2KHO cMOTpeTH € JApyroii CrOpoHbI. Bhipa3uB BEKTOP @, MOJyIuM, 9TO @ = C + b.

Taxum 00pa3oMm, d@ — pe3yJIbTaT CJIOXKEHUsI BEKTOpa b ¢ KAKMM-TO BEKTOPOM C.

C

N
-

A 7 B

SHauuT, HAM HYYKEH TAKO BEKTOD, KOTOPLIl mepenecer Touky B B Touky C. OueBuHO, 3TO U €CTh BEKTOP C.

6 YMHOX2KeHme BEeKTOpa Ha YHCJIO

Bozbmem BexTop d. Ilonpobyem Haiitu BekTOp 2d. IlepemecTuTh TOYKY Ha BEKTOP 2d — 3TO TOXKE CaMoOe, YTO U

JABazKJbIl II€PEMECTUTHb eé Ha BEKTOD a. Takzke moxkem pa3aeJMTb BEKTOD a Ha JBa PaBHBIX BEKTOPa U IIOJIyYUTb
1

BEKTOP 5&' :

1,

—a N

2 a

a
2a

L

1.

—Qa

2
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HIKOJIKOBO

Pasznoxkernne o 6asucy

IIpaBuia ymMHOX>XKeHUSI BEKTOpa HA YHUCJIO

IIyctb v 1 3 — HEKOTOpPBIE YnC/Ia, @ U b — HEKOTOpble BEKTOPHI. 'Torma

1. (a+8)-d=a-d+5-a;

2.a~< ) ca+a- b

7 Paznoxenue nmo 6a3ucy

7.1 PazjioxkeHue BeKTopa MO JIBYM HEKOJIJIMHEAPHBIM BEKTOpPaM

ITycrb mambl JBa HEKOJUIMHEeAPHBIX BekTopa d u b. Torma Jioboil BEKTOP € MOYKHO IIPEJICTABUTH B BHJIE
c=z-d+y-b, rHex,y—gucia.

Hapucyem BeKTOpBI @, b 11 € ¢ OGIIMM HAYAJIOM U [TPOBEIEM Yepe3 HAYAJIO U KOHEI| BEKTOPa € IPsIMble, TIapalIeIbHbIe

BeKTOpaM a u b.

Iycrs A, B, C' u D — BepIIMHBI OJIyIUBIIErocs napaJueaorpaMmma. Torma

é=AB + AD

Bekropsr d@ A§ KOJJIMHEAPHBI, II03TOMY Hali/leTcsl TaKoe YHUCJIO T, YTO Ag

BekTopnr bu Aﬁ KOJUIMHEAPHbI, IT0ITOMY HARIETCsI TaKOe YHUCJIO Y, 9T0 A

Takum o6paszom,
G—AB+AD=x-d+y-b

7.2 Pemaem 3agaun
0. Jan mapasnenorpamym ABCD. Touku M u N jnexar Ha cropone AB u JieyisT €€ Ha TPU PABHBIX OTPE3Ka
N il

(rouka M sexkur mexay Toukamu A u N). Touka L smexxur Ha cropone AD u penut eé nomoaam. Ilycre AM = d,

ﬁ =, 1@ =x-d+y- b, e z, y — HeKoTopbIe uncia. Haiture x u y.
B C

oL

S

ST S
Y
h
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Paszsoxkenne o 6asucy HIKOJIKOBO

OTBer

r=3,y=2

Permnennue

Mpr y2Ke 3HAEM, UTO 10 MPABUILY [apaJsjIeJorpaMMa
AC = AB + AD.
3amMerum, 9TO E = 3d, @ = 2b. Torna

AC = AB + AD = 3G + 25,

Suaunt, x = 3, y = 2.
3. ABCD — 4erbIpéXyroJibHUK, Ha CTOPOHAX KOTOPOro oryioxkeHbl BeKTopbl AB, BC, CD, DA. Haiinure jnmuny
Bektopa AB + BC' + CD + DA.

OTtBer
0

Pemmenue
BekTop MO:XKHO BOCIpHHUMATH KaK I€pEeMeIeHrne, TOrIa, A§ + B(}' +C 13 — nepemernenne u3 A B B, 3arem n3 B

B C, 3arem u3 C' B D — B urore 310 niepemernenue u3 A B D.

C
B

IIpu Takoil TpaKTOBKE MMeeM:

AL + BC+CD + DA = AD + DA.

BexkTopsr Al3 u DZ IIPOTHUBONOJIOZKHO HAIIPABJIEHBI U UMEIOT OJIMHAKOBYIO JIJTMHY, II09TOMY
— 5
AB +DA=0.

Hynesoit BekTop 0 umeer auny, paBuayio 0.

4. Jlan napamutenorpamm ABCD. Touku K u L sexkar na croponax BC u C'D coorBercrBenno, npudem BK :

—

KC=3:1,a L — cepequna CD. Ilycrs @ =da, B = g, TOr 1A ﬁ =zx-d+vy-b, e x U y — HEKOTOpBIE YHCJIA.

Haiture uucsio, pasuoe  + .

K

Sl

S

OTtBer
-0,25
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Paszsoxkenne o 6asucy IITKOJIKOBO

Penienne

ITo mpaBuy TpeyroJbHUKA NMeeM:

KL-KC+CL= Bé+tep-tap ti-15- la
4 2 4 2 4 2
1 1
Takum obpazom, r = 5 y= T TO €CTh

r+y=—0,25.

7.3 PazjioxkeHue nmo eAMHUYHBIM BEKTOPaM

Pacemorpum sekapToBy cucremy koopamaar. OGO3HAIMM eIMHUYHBIE BEKTODBI Kak €1 u €. Torma |é1| =1 = |é3].
BekTop, BuIXOAMIIUN U3 Hadaja KOOPAUHAT, HA3LIBAETCS PAANYC-BEKTOPOM. BosbMeM pajnyc-BeKTOp @, KOHEIL

KOTOPOTO HAXOJIUTCA B TOUKe (3;2).

Yy
2
a Pl
A /
€
g 3 E

Mpb1 3HaeM, 9TO JIFOOOI BEKTOP MOKHO PA3JIOXKUTh I10 JIBYM HEKOJIJIMHEADHBIM BEKTOpaM. Torja Mbl MOYKEM Pa3Jio-
XKUTH @ IO BEKTOPaM €1 U €3 :
a=3-€1+2-¢é3.

3HAUUT, PAILyCc-BEKTOP d MMeeT KOOpAuHATHL (3;2), TO eCTh KOOPIMHATLI TOYKK €ro KOHIIA.
Taxum obpaszom, J11000it BEKTOP MBI MOXKEM BOCIPUHUMATDH KaK JIBHKEHUE 110 TOPU3OHTAJIN + JIBUKEHUE 110 BEPTH-
KaJIu, TIPU 3TOM TE€PEMEINIEHNE IO TOPU3OHTAJIN U BEPTUKAIN OYIET COOTBETCTBEHHO PABHO KOOPJIMHATAM BEKTOPA IO

OCsIM aDCITUCC U OPIIHAT.

7.4 JlawHa BeKTopa II0 ero KoopAmHaTam

Tak kak cucreMa KOODJIWHAT IPSMOYTOJIbHAs, TO, PA3JIOKUB BEKTOP II0 0A3HUCY, MBI IOJy4YaeM IPSIMOYTOJIbHBIH
TPeyroJIbHUK, [OITOMY JUINHA BeKTopa 110 TeopeMe Ilndaropa paera |d@| = v/3% 4+ 22 = 1/13.
O6061mas, ory4aeM cJeayronyio (hopMyJly JJIUHBL BeKTopa b ¢ KoopauHaTamu (x;y) :

bl = Va2 + 42

y
He¢--------
Y



https://2.shkolkovo.online/
https://forms.gle/VwxQJcDsqiTLySpq5

Koopaunartbr BekTOpAa HIKOJIKOBO

8 KoopauHatbl BeKTOpa

8.1 C.TIO)KeHI/Ie, BbIlYUTaHUEe, YMHO2K€HHE Ha 9UCJIO

o IIpu cioxkeHnn BEKTOPOB @ (1;Y1) U b (Z2;Y2) UX KOODAMHATHI CKJIA(BIBAIOTCS, TO €CTh

—

a(xi;y1) +b(x2;y2) = (21 + 22591 + y2).

e ITpu Bolyuranum u3 BeKTOpa d (T1;%y1) BEKTOPA b (z2;y2) UX KOOPAUHATHI BLIYUTAIOTCS, TO €CTh
@(x1;y1) — b(z23y2) = E(w1 — w2591 — Ya2).

e Ilpu ymHO)KeHHU BeKTOPA @ (£1; Y1) HA YUCIO k €ro KOOpAMHATHI YHOXKAOTCA HA k

k-d(x1;y1) = d(kxy; kyr).

8.2 CBu3p KOOpAnmHaAT BEKTOPpa C KOOpJAnHAaTaMM ero Ha4dajia 1 KOHIIa

ITycTb ecTb BEKTOD @ € HAYAJIOM B TOUYKE (1;Y1) ¥ KOHIOM B TOYKE (Z2;Y2).

Yy
(9525112)
Y2

Y2 — U1

Y1 ¥ -

(xl,yl): L2 — T1 '

| ;

: I
1 T2 i

BekTop — mociietoBaTebHoe mepeMenIenne Mo TOPU30HTAJIN W BEPTUKAIN. 1Orga M IMepeMenteHnsa 3 Hadasa
BEKTOpA, TOUKY (Z1;Y1), B €r0 KOHeI, TOUKY (Z2;y2), HAJIO CHAYAIA CMECTUTHLCSI TI0 TOPU3OHTAJIN HA To — 1, & 3aTEM
[0 BEPTUKAJIN HA Yz — 1. TaKUM 06pa30oM KOODJMHATHI BEKTOPA & PABHBI (T2 — T1;Y2 — Y1), TO €CTh JJIs TIOJIY I€HHUSI

KOOPpAWHAT BEKTOPpa HY?KHO BBIYECTH U3 KOOP/MHAT €ro KOHIIa KOOPDANHATHI €TI0 HadaJIa.

8.3 3ajaua 1mpo Me/InaHy TPeyroJIbHUKAa

BcenoMmunM nipaBusio napaJuiesorpamma. BoseMeM JiBa BekTopa @ u b. Ilycts @ 4+ b = ¢.

¢

QL

Y,

Juaronasu napaJuresiorpaMMa TOYKOM [lepeceveHnst JeJITCs IO0MoJaM, OITOMY MeIuaHa TPeyroJbHUKa, 00pa3o-
BAHHOT'O BEKTOPaMU d 1 b, eCTh IMOJIOBUHA BEKTOPA C.

Takum obpazom,
L1 1 r
d:::f(* b).
3¢z 0t
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Koopaunartbr BekTOpAa IITKOJIKOBO

7. Ha xoopaunatHoii miockoctu ormedensl Touku A, B u C. Haitnure qnuny meaunanst AM tpeyrosnbauka ABC.

yh

OTBer
6,5

Penienne
—
Wssectno, uro AM =

1
3 (zﬁ + ﬁ) . Haitnem xoopmunarer Touek A, B, C':

A(2;7)
B(6;2)
C(10;7)

Orcrona momygaem

AB = (6-2;2—7) = (4;-5)
AC = (10— 27— 7) = (8;0)

(12: -5) = (f—i)

Torma nmeem:

N | =

M = 5 (4 +8); (-5+0)) =

CirenoBarenbHo, aymHa Meguanbl AM pasna,

12\ 2 5\% 13
wr= (2 4 () = B
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