AnammTimdaeckasi TeoMeTpis
Mojyns 1. Marpuunas anredpa.
BekTopHas anreodpa
Jlekiing 1.4

AnHOTaIMA

[eomeTpudeckre BEKTOPHI M UX BUJBL. JIMHEiHbIe ollepaliun HaJ BEK-
TopaMu (CJIOJKEHHE JIBYX BEKTOPOB M YMHOXKEHUE BEKTOPa Ha YUCJIO) M UX
cBoiicTBa. OpToroHabHasl IMPOEKIMS BEKTOpPa Ha OCh U ee cBoiicTBa. Ko-
OPJMHATHI BEKTOPA B JAEKAPTOBOI MPSIMOYTOJIBHON CHCTEME KOO IMHAT.

1 BekTtopnbl

Onpedenenue
Bemmunibl, KOTOpBIE MOJIHOCTBIO OIPEJIC/ISIOTCS CBOUM YNCIOBLIM 3Ha-
JeHUEeM, HA3BIBAIOTCS CKAJISPHBIMU (JITHA, TeMIepaTypa).

Onpedenenue

Bemmaunbl, KOTOpble XapaKTepus3yioTcs He TOJILKO CBOUM YHCJIOBLIM
3HAYEHNEM, HO U HallpaBJIeHIEM, HA3bIBAIOTCsSI BEKTOPHBIMU (CIIa, CKO-
POCTB ).

Onpedenerue
I'eomeTpuyeckuii BEKTOp — 3TO OTPE30K C 3aJIaHHLIM HallpaBJie-
HIEM.

Obo3nauenne: a nan /@
B

Q!

A

3nech A - Haua0 BeKTOpa, B - KOHEIl BEKTOPA.
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MI'TY um. H.9. Baymana Kadeapa “Bricimas maremaTnka’

Buow CEOMEMPUMECKUT BERIMOPOB.

1. Ecim Touka NpUIOXKEHUsI BEKTOpa He (PUKCUPOBaHA, TO BEKTOP
Ha3bIBAETCs CBOOOHBIM.

2. Ecim Touky mpmioxkennsd BeKTOpa MOXKHO IepeMelaTh TOJIHKO
BJIOJIb IIPSIMOIL, TO BEKTOP HA3bIBAETCS CKOJIb3SIIIAM.

3. Ecin Touka npusiozkeHusi BeKTopa (pUKCHpoBaHa, TO BEKTOP Ha3bl-
BaeTCsl CBA3aHHBIM.

Onpedenerue

Bekrop BA HazbBaeTcsi IPOTUBOMOJIOXKHBIM BEKTOPY A§.
Oboznauenne: — A

Onpedeserue
Hnunoit (MogysieM) BeKTOpa A§ Ha3bIBAETCs JINHA oTpe3ka AB.
O6osnauenne: |AB].

Onpedeserue

Bekrop, JULIHA KOTOPOIO PaBHa HyJlO, HA3bIBACTC:H HYJIEBBIM.
Obo3nauenne: 0.
HyusteBoit BekTOp HalpaBjIeHNs HE NMeeT.

Onpedenerue

Bekrop, J/imHa KOTOporo paBHa eJuHuIe, HA3hIBACTCH € JMHITIHBIM.
Oboznauenue: €.

Onpedeserue

EinHngHbI BeKTOD, HAIIpaBIeHe KOTOPOro COBIAJLAET C HAIllpaBJIe-
HIeM BEKTOPa @, HA3bIBA€TCSI OPTOM BEKTOpa d.

OGoznauenue: .
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MI'TY um. H.9. Baymana Kadeapa “Bricimas maremaTnka’

Onpedenerue .

YrioM MexKay BeKTOpaMM d u b Ha3bIBalOT HANMEHBIINN U3 yT-
JIOB, 00OPa30BaHHBIX TUMU BEKTOPAMH IIPH YCJIOBUHU, 9TO UX HaYaJIbHBIE
TOYUKH COBHAJIAIOT.

Ob6ozunagenune: @ b umn .

(0(%

O0<ep<m

Onpedenerue
BekTopbl @ u b Ha3BIBAIOTCS KOJJIMHEAPHBIMU, €CJII OHU JIEZKAT

b0 Ha OJHON MPSMOii, JINO0 HA MAPAIICTbHBIX MPSIMBIX.
Obosnauenue: @||b.

KOHJII/IHGaprIe BEKTOPbLI MOT'YyT OBITD COHaIIpaBJIE€HbI (I/IMeTb OZIHO

—,

Harpasjenne, d 11 b) nim MPOTUBOMOJIOXKHO HAIpaBjeHbl (d T b).
HyzeBoii BeKTOp cunTaercss KOJUIMHeapHbIM JI000MY BEKTODY.

Onpedenerue
Tpu BeKTOpa B IPOCTPAHCTBE HA3BIBAIOTCA KOMILJIAHAPHBIMHU, €CJTN

OHU JIexKaT Jinbo B OﬂHOﬁ IIJIOCKOCTH, JIoo B ITapaJijieJIbHBIX IIJIOCKOCTAX.

Onpedeaenue
/IBa BeKTOpa HA3BIBAIOTCSI PABHBIMU, €CJI OHU KOJIINHEAPHBI, CO-

HAIIPABJICHBI 1 UX JJINHLI PABHBIL.
Ob6o3Hauenne: d = b.
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MI'TY um. H.9. Baymana Kadeapa “Bricimas maremaTnka’

2 JluneiiHble onepanum HaJ BEKTOPaMM

Onpedeserue .

CyMMOii BEKTOPOB @ 11 b Ha3bIBaeTCsl BEKTOP €, HAIpABJIEHHbIN U3
HadaJa BEKTOpPa d B KOHEI[ BEKTOPA b IIPU YCJIOBUHU, UTO b IPUIOYKEH K
KOHILY d. .

Ob6osnauenue: ¢ = a + b.

SaﬂaBaeMoe OoIpeeJICHUEM IIPaBUJIO CJIOZKEHNA IBYX BEKTOPOB HOCUT
Ha3BaHHUEC IIPaBUJIO TPEYIOJIbHUKA:

b

ISH

SH
+
Sl

Onpedenenue

IIpousBegeHnemM BeKTOpa @ HA YMCJIO0 A HA3bIBAETCS TAKOil BEK-
TOp €, 9TO

1) [cl = |A[]al;

2) M d, eciu A >0, u 1] a, ecim A <O0.

Oboznauenue: ¢ = Ad.

Onpedenerue
PasnocTbio BEKTOPOB @ 1 b Ha3bIBAETCsI BEKTOp € = @ + (—
Oboznauenne: ¢ = a — b.
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MI'TY um. H.9. Baymana Kadeapa “Bricimas maremaTnka’

Ceoticmea auretinvir onepayutl Had 6EKMOPaAMU:
1) KOMMyTaTHBHBII 3aKOH
G+b=0b+a,
2) acconnaTUBHbI 3aKOH

(@+0b)+c=a+ (b+0),
3) JUCTPUOYTUBHBII 3aKOH
A-(@+b) = Ad+ N,

4) yMHOYKEHUE Ha HOJIb

0-a=0,
5) cJI0XKeHHe ¢ HyJIeBBIM BEKTOPOM
a+0=a.

3 Ilpoekiiusi BeKTopa Ha OCh
[IycTb B mpocTpaHCcTBe 3ajiaHa OCh [.

Onpedenenue

OpTroronaJsibHOI TIpoekmueii (i npocTo mpoekiueii) Toaku M
Ha OCh [ Ha3bIBaeTcst ocHoBaHue My nepnenjukysiaapa M My, omyineHHOro
U3 TOYKHU Ha OCh.

[lycTh 3ajaH BEeKTOP zﬁ n nyctb A; - npoexkmus Touku A, By -
IpoeKIng TouKu B Ha och [.

Onpedenerue
OproroHasibHO# TIpoeKImeii (1m IpoCTo MPOEKINeil) BEKTOpa

AB na ocb | HasbIBaeTCs MOJIOXKUTEIbHOE IHCT0 |A;Bi|, ecinm BeKTOD

——

A1 By u och | 0iMHAKOBO HAIIpaBJIEHbI U OTPHIATE/IbHOE YiCio —| A1 B,
s

ecyin BeKTOp A1 B 1 0ch | TIPOTUBOIOIOKHO HAIIPABJIEHBL.

Obo3navenne: mp;A
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MI'TY um. H.9. Baymana Kadeapa “Bricimas maremaTnka’
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Ha pucynke leAé = |AlBi|, le@ =0, leﬁ = —\m|

[
>

Ocnosrvie ceoticmea npoekuul:
1. up,@ = |a@| - cos(@ 1).

2. upy(@ + b) = up,@ + up;b.

3. up;(a - @) = «a - up,d.

4 KoopamHaTbl BEKTOpa

PaccmorpuMm B mpocTpaHCTBe JIeKapTOBY HPAMOYTOJIBHYIO CHCTEMY
koopautar Oxyz. Beigenum na koopantarabix ocsx Oz, Oy, Oz enu-
HUYIHBIE BEKTOPBI (OPTHI), 0D03HATACMbIE i 7, k.

asiee BbIOEpEM B IIPOCTPAHCTBE IIPOU3BOJIBHYIO TOUYKY M 1 1OCTpO-
UM BEKTOD O—]\>4 = a. [Iposegem yepes Touky M IJI0CKOCTH, HapasIeib-
HbI€ KOOPJUHATHBIM IIJIOCKOCTSIM. DTHU ILJIOCKOCTH IepecekatorT ocu O,
Oy, Oz B Toukax My, My u Mj. Torna .

np,d = |OM,|, np,d = |OW2], np,d = |OMj|.

(© Menbmosa I1.B., 2018 6



MI'TY um. H.9. Baymana Kadeapa “Bricimas maremaTnka’
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ITo OIIPEACJICHNIO CYMMBbI HeCKOHbKI/IX BGKTOPOB HaXOAMNM:

a—OMl+M1N+NM

\

Tx. MyN = OMy, NM = OMs, 10 @ = OM, + OM, + OMs,

Hanee,

i = g,
OMEzIOMQ\-jZpra-f ayJ,
OMy = |OMj| - K = 1up,i - k = a.k.

Takum obpaszom, rmoydaeM pa3JjioKeHue BeKTopa Mo OopTaM Ko-

OPJMHATHBLIX OCeH:
a = a;i+ ayj + ak,

e z, Gy, O, - TPOEKINN BeKTopa @ Ha ocu Koopaunar Oz, Oy u Oz.

Onpedenenue
Yucna a,, a,, a, Ha3BIBAIOTCA KOOPJAWHATAMU BEKTOPA d.

O6osnavenne: @ = (g, Ay, as).

N3 TEeoOpEMbI O AHaroHaJl IPAMOYTOJIbHOI'O ITapaJiJejeIIMIIc/a CJie-

JIyer:
a|° = a2 + a2 + 2.
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MI'TY um. H.9. Baymana Kadeapa “Bricimas maremaTnka’

Orcrona

— 2 2 | 42
|@| = y/az + ai + aZ.
[Tycts yrabsl BekTopa @ ¢ ocsavu Ox, Oy, Oz cOOTBETCTBEHHO paBHbI
a, 3, . Ilo onpenesieHnIo MPOEKIINN BEKTOPa Ha OCh MMeeM
ay = |d| - cosa,ay = |d| - cos B, a, = |d| - cos.
OTkya
ay ay a,
cosa = —-,cosf = —,cosy = —.
I al |dl
Onpedenerue
Yucsa cos a, cos 3, cos Y Ha3bIBAIOTCSI HAMIPABJISIOIINMI KOCHHY-

caMM BEeKTopa d.

Ce0ticmeo nanpasAAOUUT KOCUHIYCOE:
cos® a + cos? 3 + cos? y = 1.
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