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CkaasipHoe nNpoU3BeIeHUE BEKTOPOB
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PesynbraToM CKansipHOTo Mpou3Be i€ HUS ABJSIETC TYUCIA0, T.€.
CKaJsipHasi BeJMYUHA.




Teopema. CBolicTBa CKaJISPHOro npousBejieHus. Ame-
0M MECTNO CACOYIOULUE COOMHOULEHUS:
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BH /I, CKAJIAPHOTO MIPOU3BEJICHUSA Yepe3 KOOPIMHATHI COMHOMKUTEICH;
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JTokazareJibCTBO.

1. Eem @ L _b), TO (:OS(%,/,\_I);) =0

— .
Ecmu @ = 8 nim b = ﬁ TO TIO omnpejesieHnio @ L b
2.
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(@, @)=0, cosO=1, @@ =|a|-|a|-1=[a|

3.
(:os(ﬁ.) — cosp = cos(—p) =cos(b, @) = @b =01

4. CamocrosaTeIbHO — ABa caydas: A > 0u A < 0.
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MexaHnun4decKuil CMBICJI CKaJIIpHOro npousBejeHus. Fcau
meno euUHUYHOU Macchb, nod decmeuem nNocmoarHot cuavt f ne-
pemeusaemesa u3 mouku A 6 mouxy B edoav npamoti, mo cosep-

waemasA npu 31mom ]XL6()'NL(1, W ecmw CRANAPHOE ’TL])()’UBBB()BH’(LQ GEK-

mopa Cuabt Ha 6ERTNOP NEPEMEULEHUA. -
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BekTopHOe Ipou3Be/ieHue BEKTOP OB
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[@, b]="8 xb

O npepeneHue. P93\ JBTAT BEKTOPHOTO NMPOU3BEJCHUA JByX
BEKTOPOB @ W T ecrb TpeTnii BEKTOp ¢: ¢ = @ X b —
O/JHO3HAYHO ONpeIeIsIe MbIi CJIe Iy A MU TPEeMS Y CJIOBH A MU:
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O npepgenexune.

Tpoiika BEKTOPOB HA3bIBACTCS IIPABOM, €CJIN KPaT4daiinii
OBOPOT OT IIEPBOTO BEKTOPa KO BTOPOMY U3 KOHILA TPEThe-
'O BEKTOpa HabJIO1aeTCd IIPOTUB X0J/ia YaCcOBOM CTPeJI-
KH.

Tpoiika BEeKTOpPOB HA3BIBACTCSA JIEBOM, €CJIU KPaTdalIInii
IIOBOPOT OT MEPBOTO BEKTOPA KO BTOPOMY U3 KOHILA TPEThe-
o BEKTOpa HaDJJIIIAeTCA IO XO0J/Jy YacOBOM CTPEJIKH.
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Teopema. CBolicTBa BEKTOPHOI'O Ipou3BeieHus. Amerwom
MECTMO CACOYULUE COOMHOULEHUA:

1. 7><—b):6, ecJIun T?HT))
2. @xb=—-0xa:
3. M@, T = (A @) X T =@ x ()\_b)) A — YHCJIO;
4 (B+D)XxT=BXxT+DxT;
5. | @ X T)) | = SoABCD;
7 f K
6. {ai;as;as} X {by;bo;b3}t=| a1 as as
by b b3




Hokazaresnc 'TBO.
1. Ecmm @ || 7, , 10 =0, sin0=0.

. g = L
(€¢,b)=—(b,@) = b, @, —C mnpasada

3,4 — 6e3 mokasaresbCTBA.

5. [@1|F |sing = [@| - h = Soasco




6. Bua BeKTOPHOTO mpou3BeIeHUs Yepe3 KOOPIUMHAThI
COMHOXKHUTeJ I — IIPaBUJIO JJId 3allOMUHaAHUA

@ = {ay; as; a3}, T = {b1; b2; b3}
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ONpeaeInTe b HY2KHO PACKPBITh 110 MEPBOU CTPOKE
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Hokazarenb ("TB() (1)01) MYJIbI:
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MexaHu4yecKHU CMbICJI BEKTOPHOI'O IIPOU3BeIeHUsl.
Teso 3akperyieno B Touke A, B Touke B npuiokeHa cuja 7),
O3TOMY TEJIO KPYTHUTCSI.
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CwMmelltanHoe NIpou3BeIeHue
=¥ — —
Onpepenevve. @2 =(@xb)- ¢=axb-7C

_)
axb=d- BEKTOD; 7 . @ — IHCI0;
pe3yJIbTaT CMEIIAaHHOTO IPOU3BEIeHUST — YU CJIO, CKAJIAP

Bua yepe3s KoopuHaTbl COMHOXKHUTeJIen

[Iycrs @ = {ay, as, as}, 3) = {by,b2,b3}, @ = {c1, 2,3}
ai as as

iy a2 a3 a1 as ap as
(@ x b )-—E): b1 by by |=1

bs bs — 2 b1 bs +C3 b1 b =

@ xb=d = {di ds,ds} =|a; as a3




CsoiicTBa CMEIITaHHOT O IIPOU3BEJICHUS:
1.
— —
(@ xb)-@=7a-(b x7)

Ecin onpegennTens packpbITh IO EPBOM CTPOKE, TO

a1 a9 ds
by by bj

C1 Co C3
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—2-F=2 (b x72)

110 CBOMCTBY OIpeae/iuTe/1eu.
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a b @ = xVgap = £6Viup

Viiap — 00bem napem MeJIeIIUIIe J1a, ITIOCTPOEHHOIO
Ha BEKTOPax —2 s

20 =d?e = |‘i||—*|(osk,, = Soapcp - (£H) = +Viap




= 5 _ " - 7 =
Viiup — 00beM nupamMu/ipl, IOCTPOEHHON Ha BEKTOPaxX @, b, e

: 1
Vimp = 3 Sa-H =

) |
— . S / ‘:' . H s — -‘,’"r a(
3 OABCD g Vmap

4. @b @ = 0 Torma m TOJBKO TOrIa, KOTJA BCE TPH BEKTOPA
JIeXKaT B OJHOH IJIOCKOCTH, T.€. KOMILIAH QPHBI.

Mexannueckoro cMbICIa Y CMEIIaHHOI'O ITPOU3BEJICHUA HET.
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HpﬂMaﬂ Ha IIJIOCKOCTHU

Teopema. JIwbasa npamas Ha NAOCKOCNU 3600eMCA NUHETHBIM YPa6-
HEHUEM

(¢) : Az+By+D =0; A, B, D — const; A%+ B? £ ()

u Haobopom, m.e. awboe ypasrernue (*) 3adaem npamyro.
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Hokaszarenbcrso. /s 3a1aHHO# HA IJIOCKOCTH TPSAMOi (£) mocTpo-
MM HEHyJIeBOl HOpMaJIbHbIN BekTop T = {A, B}

wL(); A2+ B2#0

[Iycrs Touka M (z,y) — npo3BobHAsE TOYKa HpsMoil. Pammyc-

BexkTop ON NpH IPOEKTHPOBAHMM HA BEKTOP T JACT MHCIIO P =
+|OP|, t.e.

OM -7 Az + By
g . O_A}, o= I
p=T1px , P IW'  P= VA2 + B"

Az+By =pV A2+ B% Az+By+D =0, rae D= —pV A2+ B?

HQI)B'(IH 9aCTh TEeOpeMbI JOKa3adHa, BTOPYIO — caMOCTOATEJILHO!!



1. IIpsimasi, mpoxosiias yepe3 gaHHyoo To4Ky Mo (zo, yo)
1 UMEIOIas 3aJaHHbII HOpMa/bHLIH BekTOop 0 = {A, B}:
(€) : Alx—29)+Bly—yo) =0

2. Ilpsimasi, mpoxo/ismas yepe3 ape 3aaanabie To9ku My (x1,y1),
Ms(z2,y2):

€) : (y2—y)@—z1)—(@2—21)(y—91) =0




3. Cnyuait B # 0 u3 ypasaenuus (6.2):

A D A D
. HE e pe-gF-g
([) . y:kL‘i‘b, k:—%:tg(_xj b:_%

4. Ilpsimasi, mpoxosiias depe3 ganuyi Touky Mo (xg,yo) n

NMeniad 3a/JJaHHbId HAKJIOH k:

(€) = (¥ —wo) = k(z — o)




5. Ilpsimasi, mpoxoisiasi depe3 Jipe 3aaanuabie To9ku My (1,41 ),
Ms(x2,y2):

L (@—z) _ (y—w)
l) - =% Y—n)=
©) (T2 — -’151) (y2 — 21/1) ( 2

6. Cayuait B =0, A # 0:

D

() : Az+ D=0, x=x9, TI To = — 1

BEPTUKAJIbHAA IIPAMadA, ITPOXOAAIIaAA Yepe3 TOUYKY & = T




Kpusbie Broporo nopsd/jaka

JIuneiiabre ypapuenus Ax+ By+ D = 0
3a/1a10T HPSAMbIE Ha IJIOCKOCTH
YpaBHEHHSA BTOPOTO MOPSIIKA

Az? + Bzy+Cy?+ Dz +Ey+ F=0; A B,C,D,E,F — const

3aJaI0T Ha MJIOCKOCTH KPUBbIE€ BTOPOIr'o Iopsd/JdKa

C momMonipbo mMoBOpoTa KOOPMHATHBIX OCel u
IapajJljieJIbHOI'o IepeHoca CUCTEeMbl KOOPAUHAT MOYKHO
OCHU CUMMETPUU KPUBOU CJIeJIaTh HOBBIMU OCAMH KOOPAUHAT, a

HOBOE€ Ha1a/10 KOOPpAWUHAT ITIOMECTUTH HEHTP CUMETPHUH KI)I’IBOI‘;I
BTOPOIoO IMOpsAJKa




IIepexom oT crapoil cucTeMbl K HOBOUW OCYIIECTBJISIET CS
C IOMONILIO JIMHEMHBIX (DYHKITUM

B HOBOII cucTemMe KOOpAuHAT ypaBHEHUE OyIeT UMETh
KaHOHUYECKUUN BHU JI

Eciu He BBIPOXK AEHHBIN CJIy4aiil, TO

KPHUBBIX BTOPOI'O MOPSIJIKA BCET'O TPU:
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JLIUATIC =+ —==1; a,b=const >0, a>b

a* ~ b*

2 b
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runepbosia : — — 3 = L. 8,:0='const 250
a* )%

2 ¢ i
napabona : y° = 2pxr, p= const > (
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PeOMeTqueCKHe CBOMCTBA KPHUBbIX BTOPOI'O 1I1OPAd /JIKA

CyMMa pacCTOSTHUAN OT IPOU3BOJILHOM TOYKHU JIIUIICA 0 €ro
bokycoB ecrb BeTMUIMHA MOCTOsIHHAS, PaBHAasI 2d.

Fi(—c,0), F5(c,0) — dokycbr; Ox, Oy — ocu cuMMETpHUH
(a,0), (—a,0), (0,b), (0, —b) — BepMHBI




Pa3HocTh paccTodgHuii OT IIPOU3BOJIBHON TOYKU T'UIIEPOOJIBI 110 ee
bokyCcoB ecTh BeIMUMHA MOCTOsTHHAA, PaBHasi 2d.

Fi(—¢,0), F5(c,0) — doxycer; Oz, Oy — 0CH CUMMETPUN;
(a,0), (—a, 0) — BepmIuHbBI

Iz




Paccrosaue or npou3BOJBHON TOYKH HapaboJbl 10 ee (o-
KyCa PaBHO PACCTOAHUIO OT ITON TOYKH 10 JUPEKTPUCHI
napabosasl.  F(p/2,0) — dokyc, x = —p/2 — qupekTpuca,

Oz — ocy cummerpun, (0,0) — BepiuHa.
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OnTuyeckue cBoMcTBAa KPpHUBbBIX BTOPOI'O IIOP4dA/IKa




