AnammTimdaeckasi TeoMeTpis
Mojyns 1. Marpuunas anredpa.
BekTopHas anreodpa
Jlekiing 1.5

Anborarus

BekTopHoe 1 cMernanHoe Mpon3BeIeHNs BEKTOPOB, X CBOMCTBA U MTPaK-
TUYECKUE IPUJIOKEHUS.

1 BekTopHoe npousBegeHne BEKTOPOB

Onpedenerue .

Tpu HEKOMILIAaHAPHBIX BEKTOPA @, b, €, B3sIThble B YKA3aHHOM IO JIKE,
00pa3yloT IMpPaByI0 TPOWKY, €Cu ¢ KOHIA TPEThEero BeKTOPa § KpaT-
JafIInil ITOBOPOT OT IIEPBOIO BEKTOpa d KO BTOPOMY BEKTOPY b BuUJCH
COBEPIIAIOININMCH ITPOTUB YaCOBOIl CTPEJIKA, 1 JIEBYIO, €CJIN 110 YaCOBOIA.

[TpaBas Tpoiika JleBas Tpoiika

Tax Kak Tpu HEKOMILIaHAPHBIX BEKTOPa 00pa3yloT 6a3uc B IPOCTPaH-
CTBe, TO TaK»Ke NOBOPsAT O IMIPAaBBIX U JIeBbIX 0a3mcax. CooTBeTCTBEH-
HO, BCe DA3UCHI B IIPOCTPAHCTBE pa3/Ie/IsoTCs Ha JiBa KJlacca: KJIace Impa-
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MI'TY um. H.9. Baymana Kadeapa “Bricimas maremaTnka’

BBIX 0a3MCOB M KJacc JEBbIX Oa3mcoB. Kiacc, K KOTOPOMY OTHOCHTCSI
dpuKcupoBaHHBI 0a31C, HAZBIBACTCSI €10 OPUEHTAIINEIA.

Onpedenenue

BekTopHBIM IIpousBeaeHNEM BEKTOPa (@ Ha BEKTOD b HasBIBACTCS
BEKTOD C, KOTODBDIIl yJIOBJIETBOPSIET YCIOBUAM:

1) ¢Lla u cLb;

2) |e] = |al - 0] - sin(a, b);

3) BEKTOPHI @, bué 00pas3yioT MpaByio TPOHKY.

O6osnasenne: @ x b i [, b].

Aneebpauneckue ceoticmea 6eKxmMopH020 NPOU3GEIEHUA:
1) aHTUKOMMYTATHBHBIN 3aKOH
axb= —(5 X ),
2) uCTpUOYTUBHBII 3aKOH
ix(b+d)=axb+axc
3) acconMATHBHBII 3aKOH OTHOCUTEIBHO YHUCJIOBBIX MHOXKUTE IEl

—

Maxmzwxmxgzax(}Q,AeR.

Fewwempuwcme c80UCMB0 6EKIMOPHO20 TlpOUSSGdeHUﬂ.‘
BekTopHoe mpoun3BeieHIe paBHsIETCsl HYJIEBOMY BEKTOPY TOLJIA 1 TOJIb-
KO TorJla, Kor'/la €ro MHO)KI/ITGJII/I_)KOJUII/IHeap_)HbI.
axb=0< a|b.

Teopema (6exmoproe npouseederue 6 K0opduHammol gopme)
[Tycrs 3aanbl 1Ba BekTOpa d@ = (ay, Ay, az) U b = (by, by, b,). Torna

g
Lo a, a|- |ay a.|- l|a; a
axb=la, a, a,|=|,’ 1 — i by
z Oy

k.
S I L
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MI'TY um. H.9. Baymana Kadeapa “Bricimas maremaTnka’

2 llpniaoxkeHnss BEKTOPHOI'O IIPOU3BEIECHNUS

1. ILroma e napaJjuiesorpaMMa n TpeyrobHIKa (reoMmeTpudecKuii
CMBICJI BEKTOPHOTO TTPOM3BEICHIS ).

[TocTpoum Ha BekTOpax @ u b mapasutesorpamm ABCD:

C

[Lmomans napasiesorpamya ABC D pasha:

Sapep =AD-h=AD-AB -sing = |a| - |b| - sin(@ b) = |@ x b].

[Tnomans AABD pasna mososune mionam napaJiesorpamma ABCD:
SAABD = §SABCD~

Tora nmeem

— 1 —
Snap:‘6Xb| HSAzg‘aXb|

2. MOMEHT cuJIbl OTHOCUTEJILHO TOUYKH (MEXaHUIECKUA CMbICJI BEK-
TOPHOTO [IPOU3BEJICHNS ).

Ilycrb x Touke A npumaoxkena cuta F = 1@ u 1nyctb Touka O —
HEKOTOpast TOUKa MPOCTpaHcTBa. V3 (pusnku m3BeCTHO, 9TO MOMEHTOM
crutbl F oTHOCHTENBHO Toukn () HA3BIBAETCS BEKTOP 17, KOTOPBIIl Ipo-
XOUT depe3 TouKy O u

a) MepHeHINKYJISIPEH TI0CKOCTH, TTpoxojsiieii depes Toukn O, A, B;

0) YMC/IEHHO paBEeH TPOM3BEJIEHIIO CHJIbI Ha MI€90

il = |AB| - ON = |AB| - |OA| - sin(AB Q)

B) obpasyeT mpaByto Tpoiiky ¢ Bekropamu OA n AB.

(© Menbmosa I1.B., 2018 3
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B

=3

/

7’

N
— _> — -
Cnenosarensno, m = OA X Ag =rxF.

3 CwmemmaHHOe Ipou3BeeHNe BEKTOPOB

Onpedenerue .

Ecu BeKTOp @ BEKTOPHO YMHOXKHUTE Ha BEKTOD b, a IOy IeHHbI BeK-
TOP CKAJIAPHO YMHOZKUTD HA BEKTOD €, TO MOJIYIUTCsT YHCII0, HA3BIBAEMOE
CMEIIaHHbIM IIPOU3BEJAEHUEM BEKTOPOB d, b 1 C.

O6osnauenue: (d X b) - ¢, abe.

Aneebpauneckoe c80TCMB0O CMEULGHHO20 NPOU3CEICHUA!
B cMemanHOM TTpOM3BEIEHNN 3HAKN BEKTOPHOTIO 1 CKAJISIPHOTO YMHO-
JKeHHUIT MOYKHO MEHATH MeCTaMu

—

(@xb)-c=a-(bxa).

Teomempuueckue c60lUCMEA CMEWAHHO20 NPOUZEEOCHUA:
1. CmerrianHOE TPOU3BEJIEHIe PABHSIETCS HYJIIO TOT/Ia U TOJIBKO TOTIA,
KODJIa €10 MHOYKUTEJIN KOMILIAHAPHDL.
(@xb)-¢=0< @ bu ¢ KOMIIAHAPHEL
2. Ha Tpex HeKoMILIAHAPHBIX BEKTOPAX @, b 1 €, BBIXOSIIIX 13 OfHOIL
BEPIIUHbI, TIOCTPOUM [AaPAJIJIEJIETIUIIE].
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ol

Torga oObeM IMMOCTPOEHHOTO IHapaJiiesIennIe/ia, 6yﬂez YUCJICHHO paBeH
3HAUEHUIO CMEIIAHHOIO IIPOM3BEJEHUsI BEKTOPOB @, b U €, B3SITOMY €O
3HAKOM <ILJIIOC», €CJIN TPOilKa BEKTOPOB IIpaBas, U CO 3HAKOM «MUHYC»,
€CJIn TPOWKa — JieBasl.

Teopema (cmewannoe npouszsederue 6 K0opIUHAMHOU Popme)
[Iycrs 3ajanbl Tpu BekTOpa d = (G4, Gy, az), b = (by, by, b,) u € =
(cz, ¢y, cz). Torma

4 HpI/IJIO}KeHI/IH CMEIIIaHHOI'O IIpOon3BEeJCHN I

1. Bzanmuas opuenTanus BEKTOPOB B IPOCTPAHCTBE.
Ecm abc > 0, TO Tpoiika BEKTOPOB @, b C paBasi.
Ecin @bé < 0, To TpoiiKa BEKTOPOB d, b, C JieBasl.

2. O6beMbl apaJIesennIera I TPEyroJIbLHON THPAMIJIbL.
Ob6bem napaJiiesenuieia, IOCTPOSHHOTO Ha BEKTOpax d, b 11 ¢, paBeH
V = |abel,
a 00beM TPEYroJIbHOM MUpPaMUJIbI, TOCTPOEHHON Ha 3THX YK€ BEKTOpax,
eCTh

T
Vi= V= claba.
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