CKaI'IﬂpHOE npousseaneHue BeKTopos

NHBapuaHmMHoe onpedeneHue CKaﬂﬂprlM npousseaeHnem BEKTOPOB Ha3biBaeTCA npounssepgeHue

MX Mogynei Ha KOCUHYC Yyria mexKay HUMu:
@b = ab cos ¢ (D

3aecb cTtout 06paTUTb BHMMaHWE Ha TO, KaK onpeaesnserca yro

d 0 Mmexay Bektopamu (puc. 1). [laHHoe onpeaesneHue HasblBAeTCA
WMHBAPWMAHTHbIM MOTOMY, YTO HW €ro BMA, HYM 3HAYEHME He 3aBUCUT OT
b BbIOpaHHOM cUCTeMbl KoopauHaT (nogymaiite, noyemy?) OHO
BOObLLEe He TpebyeT BBEAEHMA CUCTEMbI KOOPAMHAT.
Puc. 1

KoopduHamHoe onpedeseHue CKanapHbIM NPoU3BEeAEeHUEM BEKTOPOB HasbiBaeTcaA Ccymma

npousseaeHnU UX COOTBETCTBYIOLMUX NPOEKLMNA:
db = a,b, + a,by, + a,b, (2)

Ecnn BeKTOpbI pacnonoxKeHbl B niockoctn XY, To nocneaHee cnaraemoe B (2) MOXKHO ONyCTUTb
— 3TO CAydai nnaHumeTpuu. Hy a NocKonbKy Nobas napa BEKTOPOB, NPOBEAEHHbIX U3 OAHOMN TOUKM,
pacno/ioXeHa B 0AHOM NIOCKOCTN TO CUCTEMY KOOPAMHAT, AN Hee BCeraa MOXHO BbibpaTh Tak, YTobbl B
(2) octanacb nMwb napa npoussegeHnin. Og4HaAKO ecan Mbl paccmaTpuBaem H6osiee ABYX BEKTOPOB U AN
pa3HbIX Nap M3 HUX onpeaenaem CKanspHble NPou3BeAeHUA, TO CBECTU BCE MX K Nape npousBeaeHui
npoekuuii, Booblie rosopsa, He yaacTca.

CooTHolueHna (1) u (2) Kasanocb 6bl, He MMeT HuYero oblIero, Tem He MeHee,
chopmynmpoBaHHble onpeaeneHUsa 3KBUBaNEHTHbl. [oKas3aTb [aHHOe YTBep)AaeHUe MOXHOo anbo
nepeiga ot (1) K (2) ”Mbo HaobopoT. BTopoit NyTb MOXKHO Pa3buTb Ha PAL NPOCTLIX WAros, B TO BpemMs
Kak 414 nepBoro 1o caenaTtb npobnematuyHeit. MosTomy mbl Nnolngem no BTopomy nyTu. Ans Havyana
chopmynupyem cneaytolime CBOMCTBa CKaNAPHOro NponsseaeHus B KoopanuHaTHoi dopme.
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°) (& + 5)5 = d¢+ be (pacnpegenuTenbHbli 3aKOH CKaNAPHOro NpousseaeHus)
4°) (& + B)(ﬁ - 5) = a® — b? (popMyna COKpaLLEHHOFO YMHOMKEHMA)
5°) (& + 5)2 = a? + 2db + b2 (dopmyna coKpalleHHOro YMHOMKEHUS)

Cd)OpMyﬂMpOBaHHble CBOWCTBA XOpOoLwo n3BeCTHbI AnA ,CI,EVICTBMTEHbeIX ypucen, NnoaTomy nx UCTUHHOCTb
KaXeTcAa OL-IEBVI,EI,HOﬁ. OaHako BEKTOPblI — 3TO HE 4Yucna. I'IoaTomy BCE CBOMCTBA BEKTOPOB Ha4o
[OOKa3biBaTb. [lokaszaTenbCTBa HECNOXKHbI. B KavecTse npummepa AoKaxem csonctea 1° u 2°.

Jlokazamesnbcmeo ceolicmea 1°
\Y%
@* = dd = a,a, + aya, = az + aj = a®



Jlokazamesnscmeo ceolicmea 2 °
\%

>7 >
ab = axby + a,by, = bya, + bya, = ba
\Y
CeoiictBo 3° npeasiaraem AoKasaTb camoctoATenbHo. CeolictBa 4° M 5° goKasbiBaloTCA B MOJIHOM
aHaNorMM C COOTBETCTBYHOLLMMW CBOMCTBAMW AEUCTBUTENIbHbIX YUCEN, UX TOXe npegnaraem foKasaTb
CaMOCTOATE/IbHO. 3aMEeTMM TaK}Ke, YTO, XOTA BEKTOPbl — 3TO He Yuncna, ntoboit BEKTOp npeactaBaaeTcs
TPOWMKOW Ymncen, ero nNpoekunii, nostomy GopmasibHoe CXOACTBO CBOMCTB BEKTOPOB U AEUCTBUTE/bHbIX
ynces, KOHEYHO, He ABNAETCA C/TyYalHbIM.
Mepenaem K fOKa3aTeNbCTBY OCHOBHOM TEOPEMbI

Teopemda. UHBapuaHTHOE U KOOPAUHATHOE onpeAeneHusa CKaiipHOro NpousBeaeHUsa 3KBUBANIEHTHDI:

ab cos 9 = ayb, + a,b, + a,b, (D
\Y%
Bbipasum @b w3 cBoiicTea 5°:
N -2
. (axh)
ab = ————<
2(a? + b?)

MpaBaa yacTb NOC/NefHEro paBeHCcTsa, NOMMMO YMCNa 2 COAEPHUT TONNbKO KBa4paTbl A/IMH BEKTOPOB awu

b. CnepoBaTtenbHO, OHa He 3aBUCUT OT BblboOpa cMCTemMbl KoopaMHAT. HO Torga oT Hero He 3aBUCUT U

Y A neBaf 4acTb, TO eCTb CamMO CKanfpHoe npou3BedeHVe B
KoopauHaTHON dopme. A 3TO 3HAYUT, YTO Mbl MOXKeM BblOpaTb
Nobyto yaobHY0 Ham cUCTeMYy KOOpAMHAT U ONpefenvnTb B HeW

a -
cKanapHoe npowusseaeHune dab. Takoi BbIGOp NpeAcTaBiAeH Ha puUC
\¢ 2. B n306parkeHHOW TaM cucTeme KoopanHaT
— > a, = acos @, b, = b, by, =b, =0
b X Torpa
57
ab = a,b, = abcos ¢

Puc. 2 \v4



