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JInneiinasi anredpa

§ 1. Onpenenurtesnu BTOPOro U TpeTbero nopsaxkos. CpoiicTa
onpeaeJauTeen.

Onpene.ﬂeﬂne 1: OHpGI[GJII/ITGJIGM BTOPOI'O IMOPAAKA HA3bIBACTCA YHCJIO BUOA

Yucna Ha3bIBAIOTCS DJIEMEHTAMH OIPEICTUTEIIS.

DneMEeHTHI 00pa3yloT MepBYIO CTPOKY ONpPeeTnuTeNs, BTOPYIO
CTPOKY.

DNEeMEHTHI 00pa3yIoT MepBbIN CTONOEI] ONIPEACITUTEIIS; -BTOPOH.
DIEeMEHTBI 00pa3yloT IJIaBHYIO JUaroHab; MOOOYHYIO.

Onpenenenue 2: OnpeaeanuTesib BTOPOTO MOPSAJIKA PAaBEH PA3HOCTH MPOU3BEICHUN
3JIEMEHTOB, JIeKaIlIMX Ha TJIaBHOW ¥ MOOOYHOM JUArOHAJIIX.

Hanpumep:

Omnpenenenue 3: OnpenenureneM TPETHETO MOPSAIKA HA3bIBAETCS YUCIIO BUIA

[IpaBuiio Capproca - BBIYMCIEHUS ONPENEIIUTEIS TPETHETO OPSIAKA -
CXEMAaTUYECKH MOXHO 3aIHACaTh CIETYIOINUM 00pa3oM:

Hanpumep:

§ 2. CBoiicTBa onpeneauTeiei.

CgoiicTBo 1. Bennunna onpeaenuTens He H3MEHUTCS, €CJIU €0 CTPOKH B CTOJIOIIBI
IIOMEHATH MECTaAMU



CgoiictBo 2. [lepecTaHoBKa JIBYyX CTOJOIOB WK ABYX CTPOK ONPEACIUTENS
paBHOCHJIbHA YMHOKEHUIO ero Ha (-1).

CaoiictBo 3. Ecnu onpenenuresib UMEET JBE OJTMHAKOBBIE CTPOKHU WM JIBA
OJIMHAKOBBIX CTOJ01a, TO OH paBeH 0.

CBoiicTBO 4. YMHOKEHHE BCEX IJIEMEHTOB OAHOI'O CTOJI6Ha OIIPCACINUTCIIA Ha
J1000€ YHCIIO0 K PAaBHOCHUIIBHO YMHOXCHHIO OIIPCACINTCIIA HAa 3TO YUCIIO K.

CaoiictBO 5. Ecnu Bce 3eMeHTBI HEKOTOPOTO CTOJIONA UM HEKOTOPOU CTPOKHU
PaBHBI HYJIXO, TO ONPEAEIIUTEIDL PABEH HYJIIO.

CaolicTBO 6. Ecnu onpenenurens UMeEeT JB€ IPONOPLUOHAIBHBIE CTPOKH WJIH /1B
IIPONOPLMOHAIIBHBIX CTOJI0LA, TO OH paseH 0.

Omnpenenenue 1. MUHOpPOM 3IIEMEHTA ONIPEACIUTEIS TPETHETO MOPSIAKA
Ha3bIBAETCS ONPEAEIUTEIL BTOPOTO MOPSJIKA, MOTYYEHHBIN U3 JAHHOTO
OINPEIENNUTENS BHIYEPKUBAHUEM CTPOKH U CTOJIOIA HA MEPECEUEHUN KOTOPBIX
CTOUT DJIEMEHT.

Hanpumep:

Onpenenenue 2. AnreOpandecKuM JIOMOJTHEHUEM dJIEMEHTA ONPeIeTUTeNs
TPETHETr0 MOPSIAKA HA3bIBAETCSI MUHOP TOTO 2JIEMEHTA, B3AThIN CO 3HAaKOM "+,
€CJIM CyMMa MHJIEKCOB 3JIEMEHTA YETHAsl, U CO 3HAKOM "-", eCliu HeueTHas.

Hanpumep:

CaoiicTBo 7. Onpenenurelib TPEThEro MOpsiKa paBEH CYMME ITPOU3BEICHUI
AJIEMEHTOB KaKOW-T100 CTPOKH WITM CTOJIOIA HA COOTBETCTBYIOIINE UM
anreOpanyecKkue JOTMOJTHEHHUS.

HpeI[CTaBJ'IeHI/Ie OIIPCACINTCIIA B TAKOM BHUAC HA3bIBACTCA PA3JI0OKCHHUCM
OIMpCACIUTCIIA.



AHAJIOTUYHO MOYKHO Pa3JIOKHUTh ONPEACTUTENb 110 dJIEMEHTaM JIF000H Ipyroi
CTPOKH WJIM CTOJIOLA.

Hamnpumep:

3aganus VIS NPAKTHYECKO padoThl.

Hcnonb3ys onpeneneHys 1 CBOMCTBA ONPEAEIIUTENEH, BBIUUCIUTD ONPEAEIUTENN
TPETHETO MOPSAIKA.

1.1. 1.2. 1.3.

1.4. 1.5. 1.6.

§ 3. Pemienue cucreM JIMHEHHbIX YPaBHEHUM

[lycTh 3amana cucteMa Tpex JUHEWHBIX YPABHEHUN C TPEMS HEU3BECTHBIMU

1)

Omnpenenenue 1. Onpenenutens A, COCTaBICHHBIN U3 KOAPOUIIMEHTOB MTPU
HEH3BECTHBIX CUCTEMaX, Ha3bIBACTCS TJIABHBIM OMPEICITUTEIIEM CHCTEMBI.

Omnpenenenue 2. Onpenenurenu Ax, Ay, Az, noJrydeHHbIE U3 onpeaenuTens A
3aMEHOI COOTBETCTBEHHO NEPBOT0, BTOPOT'O U TPETHEr0 CTOJIOLOB - CTOJIOLIOM
CBOOO/IHBIX WICHOB HAa3bIBAIOTCS BCIOMOIaTEIbHBIMU ONPEACIUTEISIMHA CUCTEMBI.



Omnpenenenue 3. CoBOKYITHOCTb uncel (a, B, C) HA3bIBAETCS PEIIEHUEM CHCTEMBI,
€CIIM KaX0€ ypaBHEHUE CHCTEMbI 00paIaeTcs B TOKIECTBO MOCIIE TIOJICTAHOBKH B
HETo YHUCEeI a, B, C BMECTO COOTBETCTBYIOIIUX X, V,Z.

Omnpenesenue 4. CucteMbl, IMEIOLIUE PEIICHUS Ha3bIBAIOTCS COBMECTHBIMU; HE
UMEIOIIME PEIIeHUE HAa3bIBAIOTCSI HECOBMECTHBIMU.

IIpasuiao Kpamepa.

Ecnu rinaBHBIN onpeAeiuTenb CUCTEMBI , To cuctema (1) umeer
€MHCTBEHHOE pelIeHUE, KOTOPOoe onpenensercsa popmynaMu:

Ecmu A=0u Ax=0, Ay=0, Az=0, To cucTtemMa uMeeT O€CUNCICHHOE MHOXKECTBO
pELIECHUN.

Ecau A=0, a mu6o Ax#0, mu6o Ay#0, mu6o Az#0, To cucTeMa pelnieHuid He UMEeT.

Hanpumep: Pemuts cucremy no npasmiry Kpamepa

Peurenue cucremsr (2, -1,1)
3aiaHus I NPAKTHYECKO# padoThbI.

Crnenytolye CUCTEMBI peIIUTh Mo npabmity Kpamepa

1.7. 1.8.



1.9. 1.10.

1.11.
BekTopHas anreopa.
§ 1. Bexkropsl. JInHelHbIE ONlepalMy HAJl BEKTOPAMM.

Omnpenenenue 1. Otpe3ok [AB] Ha3pIBaeTcsl HaNIpaBIECHHBIM, €CIIM YKa3aHO, KaKas
13 KOHEYHBIX TOYEK SIBJISIETCA HAYaJIOM, KaKasi KOHI[OM.

Omnpenesienue 2. BeKTOpoM Ha3bIBAa€TCsl HANIpaBIEHHBIA 0Tpe30K. OO03HavaeTcs
BEKTOP a. e

Omnpenenenue 3. /nHa BEKTOpa HA3bIBAETCSI MOAYJIEM BEKTOPA.
Oobo3Hauaercs |- [<]

E]

Omnpenenenue 4. BekTop Ha3bIBAETCSA €AUHUYHBIM, €CIIM €I0 MOJYJIb PaBeH 1.

Onpenesnenue 5. BekTopsl @ 1 € Ha3bIBAIOTCA KOJUIMHEAPHBIMU, €CITM OHU JICKAT
a1M00 Ha OJTHOM MPSIMOiA, TMO0 HA MapAJIIEIbHBIX NPSIMBIX.

Omnpenenenue 6. /[Ba BeKTOpa Ha3bIBAIOTCA PAaBHBIMH, €CJIM OHH COHAMNPABIEHHO
KOJUIMHEAPHBI U UMEIOT OJIMHAKOBBIE MOYJIU.

Omnpenesnenue 7. Bektopa Ha3bIBalOTCS KOMILUIAHAPHBIMU, €CJIM OHU JIEXKAT B
OJIHOM ITIOCKOCTH WJIM B MAPAJJIEIbHBIX MIIOCKOCTSIX.

CJj10:;keHHe BEKTOPOB

Onpenenenne: CymMMoil @ + € IByX BEKTOPOB @ U € HA3bIBAETCS BEKTOP, UAYLIUI
M3 Hayaja BEKTOpa @ B KOHEIl BEKTOpA € , TIPU YCIOBHUM, YTO BEKTOP € MPUIIOKEH K
KOHILy BEKTOpa < .

CBoiicTBa CJI0KEHUA:
1 a+e=e+a
2 (E+§)+E:E+(§+E)

3. CymecTByeT BeKTop O , Takoii, uto @ +0 =a



4. Jlnst mro60T0 BEKTOpa <@ , CYMIECTBYET @', TAKOM 4T0 @ + @' =0
3ameuanue: J{s TOro, 4ToObI CIOKUTH I BEKTOPOB HYKHO HAYaJI0 Ka)I0ro

HOCJIEAYIOLIETO BEKTOPa NOMECTUTh B KOHEL] MPEABIAYIIETO U BEKTOP, UAYIIUHN U3
Hayajia [IepBOro BEKTOPA B KOHEL] IOCJIEIHErO OYAET BEKTOPOM CyMMOM.

Pa3nocTh BeKTOpPOB

J51s TOro, YTOOBI HAWTH PA3HOCTH BEKTOPOB 9 M € HY)KHO Havajia BEKTOPOB
TIOMECTHUTD B OJTHY TOYKY U BEKTOP, UIYIIHHA U3 KOHIIA BEKTOpA BHIYMTAEMOTO ( )
B KOHEI YMEHBIIIAEMOT0 € , €CTh BEKTOP Pa3HOCTb.

YMHOKeHHEe BEKTOPa HA YHCJI0

Onpenenenue: [IponzBeeHEM BEKTOpA < HA JIEUCTBUTEIBLHOE
YHCJIOA HAa3bIBACTCS BEKTOP € =A 4d , yJIOBJICTBOPSIONINI CICTYIOIINUM YCIOBUSIM:

1) || =
2) e koymMHeapeH @ , eciuh >0 coHanpapieH
€CJIn A<0 IMIPOTHUBOIIOJJIOXHO HaIIPpaBJICH

§2. J/Inuneiinas 3aBMCHUMOCTb BeKTOpOB. ba3uc.

Onpenenenue 1. JIuneitHol kKoMOMHaIMEH BEKTOPOB Ha3bIBACTCS
CyMMa MPOU3BEAEHUN 3TUX BEKTOPOB HA MPOU3BOJIbHBIE IECTBUTEIbHbBIC

quciia , T.C. BBIPAXXCHHC BHUIA

Onpenesnenue 2. Bektopsl HAa3bIBAKOTCS JIMHEWMHO 3aBUCUMBIMU, €CIIH

CYIIECTBYIOT JE€UCTBUTEIBHBIC YUCIIA HE BCE OJJTHOBPEMEHHO paBHbI€e 0,
YTO JIMHEIHAs KOMOMHAIMS STUX BEKTOPOB C YKa3aHHBIMU YUCJIAMHU 00paIaercs B

0.

Onpenenenue 3. BekTopsl HA3bIBAKOTCS JIMHEHMHO HE3aBUCUMBIMH, €CITU
PABEHCTBO HYJIIO UX JIMHEHHON KOMOUHAIIMK BO3MOKHO JIMIIb B ClTydae, KOT/ia BCe

yucia paBHbI 0.

3aMeyanue:



HeobxoaumbIM 1 JOCTaTOYHBIM YCIIOBHEM JIMHEWHON 3aBUCUMOCTH JIBYX BEKTOPOB
SBJISIETCS UX KOJUTMHEAPHOCTh; TPEX - KOMIUIaHAPHOCTh. JIF0ObIE YeThIpe BEKTOpa
JIMHEWHO 3aBUCHUMBEI.

Omnpenesienue 4. ba3rcoM BEKTOPHOIO TPOCTPAHCTBA HA3bIBAECTCS YIIOPSIIOUEHHAS
CUCTEMa BEKTOPOB, yIOBJIETBOPSIOLIAs CIEAYIOIIUM YCIOBHSIM:

1) cucrema nuHEHHO HE3aBHUCUMA
2) n1060# BEKTOp SBISETCS JIMHEHHOM KOMOMHAIIMEH JaHHON CUCTEMbI BEKTOPOB.

PaccmoTpum 6a3uc, B KOTOpOM 0a3UCHBbIE BEKTOpPA €IUHUYHBIC U B3AUMHO
NEePHEeHAUKYIIAPHbIE (OPTOrOHANBHBIE). DTH BEKTOPA MPUHATO 0003HAYATh
bazuc ( ) Ha3bIBAETCS MPSAMOYTOJIbHBIM JIEKAPTOBBIM.

Jloka3bpIBaeTcs, UTO JIFOOOI BEKTOP @ MOXKET OBITh €AMHCTBEHHBIM 00pa3oM
MIPEJICTABJICH B BUJIC

HPGIICTaBHeHHe BCKTOpPAa B BUAC JINHEHHOU KOM6I/IHaI_II/II/I 0a3UCHBIX BCKTOPOB
Ha3bIBACTCA PA3JI0KCHHUCM BCKTOPA 110 633HCY.

KoaddurmeHTs! X, y, Z B TAKOM pa3IoKEHUU HA3bIBAIOTCS KOOPAUHATAMHU
BekTopa. O003Havar0TCs

CBoiicTBa KOOpAMHAT BEKTOpPA

1. Inst Toro yToOBI HAWTH KOOPJMHATHI BEKTOPA, €CJIM U3BECTHBI KOOPIUHATHI €0
Hayajia ¥ KOHIIA, HY’KHO U3 KOOPJIUHAT KOHEYHON TOYKH BBIYECTh KOOPIMHATHI
HavyaJIbHOW TOYKH.

2. Koopaunaatsl cyMMBbI (pa3HOCTH) BEKTOPOB PaBHBI CyMMeE (Pa3HOCTH)
COOTBETCTBYIOIINX KOOPJUHAT CIIaraeMbIX BEKTOPOB.

3. IIpu yMHOXEHUHU BEKTOpa HA YHUCIIO KaXJasi ero KOOpJAUHATa YMHOXKAETCS Ha
3TO YHCIIO.

§3 CkansipHoe npousBeeHUE BEKTOPOB

Onpenenenne. CKalspHBIM POU3BENICHIEM JBYX BEKTOPOB < 1 b Has3pIBaeTCs
YHCJIO PABHOE IPOU3BEICHUIO IJIMH 3TUX BEKTOPOB Ha KOCUHYC yIJla MEK/1y HUMU.



CBoiicTBa CKaJSIPHOTO MPOU3BEIEHUSI:

2.
3.

Heo0xoauMbIM U JOCTATOYHBIM YCIIOBUEM MEPIIEHIUKYISPHOCTH
(OPTOrOHAJIBHOCTH) IBYX BEKTOPOB SIBJISIETCSI PABEHCTBO HYJIIO UX CKAJISIPHOTO
MPOU3BEACHUS.

CkansipHoe npousBe/ieHHe BEKTOPOB B KOOPAUHATHOU dopme

TeopeMa. Ecau nBa BCKTOpa a )51 b 3aJaHbl CBOMMMH

KOooOpanHaTaMu u , TO CKaJIIPHOC ITPONU3BCACHUC 3TUX
BCKTOPOB PaBHO CYMMC HpOI/BBGI[eHI/Iﬁ COOTBCTCTBYIOIINX KOOPAUHAT.

JlokazaTenbCTBO:

IlycTh

3nech
CKaJISIPHBIE TTPOU3BEICHUS
OcranbHble CKaJISIPHBIC MPOU3BECHUS 00paIalTcs B HYJIb, T.K.
CnencrBus:
1. Monyinb BekTOpa ompenaensercs no popmye
2. YTOI MeX Iy BeKTOpaMu 151 ONPENETAETCS 10
dbopmye:

§4 BexTopHoe npou3BeieHHEe BEKTOPOB

Onpenesienne. BeKTOpHBIM NPOU3BEIEHUEM BEKTOpA @ HA BEKTOp b Ha3bIBaeTCs
BEKTOP € , YIOBJIETBOPSIOIINI TPEM YCIOBHSIM:



1)
2) BEKTOp € OPTOTOHAJIEH BEKTOpaM a 1 b

3) ecau cMOTPETh U3 KOHLIA €, TO KpaT4yalllni HOBOPOT OT @ K & oCyIIeCTBISIETCS
IIPOTHUB XO/1a YaCOBOU CTPEJIKH.

O6o3Hauaercs @ X b | 60 [a, B].

CBoiicTBa BEKTOPHOI'O IIPOMU3BEACHUA

3.

4. Moayab BEKTOPHOTO TTPOU3BEICHUS PaBEH IJIOIIAU HapaljIesorpaMmma,
MOCTPOEHHOTO Ha MPUBEICHHBIX K OOIIEMY Hayaly BEKTOPax < U € .

5. H€O6XOIII/IMI>IM N JOCTATOYHBIM YCIIOBHUCM KOJIUIMHCAPHOCTH BCKTOPOB ABJIACTCA
PaBC€HCTBO HYJIIO KX BEKTOPHOI'O ITPOU3BCACHUS.

BekTopHoOe npousBegeHue B KOOPAUHATHOU popme

Teopema. Eciu 1Ba BexkTopa @ ub onpejieneHsl CBOUMU

KOOpJWHATaAMHU :
TO , W1
CnenctBue: Ecnu nBa BekTopa u KOJUIMHEAPHBI, TO UX

KOOPAMHATHI IPOMOPIUOHATBHEI, T.€.
§5 CMemanHoe npousBe/ieHNEe BEKTOPOB

Omnpenenenue. [lycts nansl Tpu BekTopa @, , ¢ . Ecinu @ BEKTOPHO YMHOKHUTH
Hab | a 3aTeM IONMY4YMBIIMICSA BEKTOP YMHOKHUTH CKAJIIPHO HA € , TO B PE3YJIbTATe
IIOJIYYUTCS YUCIIO HAa3bIBAEMOE CMEIIAHHBIM IIPOU3BEACHUEM.

CMeliaHHoe NPpoU3Be/ieHHe B KOOPAMHATHOI (opme



Teopema. Ecin : TO

CJ'IGI[CTBI/IC. HCO6XOI[I/IMI>IM U JOCTAaTOYHBIM YCJIOBUCM KOMIIJIAHAPHOCTH BCKTOPOB
ABJIACTCA PAaBCHCTBO HYJIIO UX CMCITAHHOI'O IIPOU3BCACHUS.

IIpumepsl penieHus 3a1a4

[Ipumep 1. ABCDEF - npaBuibHbIN MIECTUYTOIBHUK, IPUYEM
BoIpa3ute yepe3 P u < BEKTOPBI

Pemenue: HCITIOJIB3YCMCA OIIPCACIICHUCM CYMMEBI U pa3HOCTHU BCKTOPOB.

[Ipumep 2. 3aaHbl BEKTOPbI

HaiiTu: a) koopiuHATHI BEKTOpA

0) pa3no’KeHne BEKTOpa o 0azucy
B) MOJ1yJIb BEKTOpa

Pewenue:

a) Bocrionbs3zyeMcs cBOMCTBaMU KOOPAMHAT BEKTOpPA U ONPECTIEHUEM KOOPIUHAT
BEKTOpa.

HNmeem TOT1a



0)

B) Halinem cHavasia KOop/IMHATHI BEKTOpa

3aganus U1 NPaKTHYECKO padoThl

2.1. Jla"sl 1Ba BEKTOpa u . OnpenenuTh NpOEeKINHU Ha
KOOPJHHATHBIC OCH CICAYIONIUX BEKTOPOB: 1) , 2) ,3) L, 4) ,
5) , 6)

2.2. Onpenenutp, MpU KaKux
sHaueHnsaXx ¥u  BekTOpEI u KOJUITUHEAPHHBI.

2.3 Onpenenuts MOJIYJIM CYMMBI  pa3HOCTH BEKTOPOB

2.4 Ha ocu aOcuucce HailTi TOUKy M, pacctosHre KoTopoid oT Touku A(3,-3) paBHO
5

2.5 BeruncnuB BHyTpeHHHE yriibl Tpeyroibauka A(1,2,1), B(3,-1,7),C(7,4,-2)
yOeIUTHCSI, YTO ITOT TPEYTOIHHUK PAaBHOOEIPEHHBIM.

2.6 Jloxazatb, uto uetbipe Touku A(1,2,-1), B(0,1,5), C(-1,2,1), 4(2,1,3) nexar B
OJIHOM TIJIOCKOCTH.

AHaJMTH4YeCKasi reOMeTpus
InockocTs. [IpsiMasi HA NJIOCKOCTH U B IPOCTPAHCTBE
§1 [Ipsimast HA MJIOCKOCTH.

1. YpaBHeHuUe npsMOu, MPOXOIAIIEH Yepe3 3aJaHHYI0 TOUKY NEPIEHIUKYIISIPHO
3aIaHHOMY BEKTOPY.

My (Xo,yo)E L n =(A,B) 1L ﬁ

Bri6epem Tekyiyto Touky M (X, y) U HaiiieM KOOpPAUHATHI



a Torga A(x- Xo)+B(y- yo)=0 uckoMoe ypaBHEHHE.

2. O0uiee ypaBHEHHE MPSMON UMEET BUJT

Ax+By+c=0, rnie 7 =(A,B)L L

3.YpaBHeHHE NMPSMOii C 3aJaHHBIM YTIIOBBIM KO3 (OUIIMEHTOM U TOYKOM.
Onpenesienue. TaHTeHC yIJIa HAKJIOHA MIPSIMOM K TIOJIOKUTEIILHOMY

HarpasieHuto ocl OX Ha3bIBAECTCS YIIIOBBIM KOA(G(DUIIMEHTOM MPSMOIA.

[TycTe Touka Mo , K - yriioBoii koa(durment.
VYpaBHEHUSI HIMEIOT BUI: Y- Yo=K(X- Xo)
Y= KX + B

4. BzaumHoe PAaCIIOJIOKCHHUC IIPAMBIX.

Yron mexnay npsameiMu L1 u L

VIS

[psmas Ly|| Ly ecnu
HpHMaH L1l Ly, ecnu A1A+B1B,=0
§2 IliaockocTh

1. YpaBHEHHE IIIIOCKOCTH, TPOXOASIIECH Yepe3 3aJaHHYI0 TOUKY,
HEePIEHIMKYIISIPHO 3aJaHHOMY BEKTOPY Mo(Xo,Y0,20)€ P, 7 =(A,B,C) LP

BossmeM Tekyimyro Touky M(X, y, z)€ P u o6pasyem =(X-X0,y-Y0,Z-

Zo) Ln , TO n=(
A(x-X0)+B(y-yo0)+C(z-20)=0- nckomoe ypaBHEHHE.

2. O011ee ypaBHEHHUE TIIIOCKOCTH UMEET BUJT



Ax+By+Cz+]1=0, rne 7 =(A,B,C)LP

3.YPaBHeHI/Ie INIOCKOCTH «B OTPE3KAX»

O6uiee ypaBHenue Ax+By+Cz+][=0 npuBenemM kK BUIy u
0003HaYNM
YpaBHEeHUE TPUMET BU] , TJIC a, B, C - BEJIMYUHBI OTPE3KOB, KOTOPHIC

MJIOCKOCTh OTCEKAET OT OCEU KOOPAUHAT, (JI0Ka3aTh CAMOCTOSITEIBHO! ).
§3 [Ipsimasi B IpOCTPaHCTBeE

1. Kanonnueckue ypaBHenus rpsimoit (L)

a) My (Xo,Yo,Zo) €Lwu a=(i, m, n) || L

Bo3bmeM Tekyryto Touky M(X,y,z)

1 00pa3yeM BEKTOP IER =(X-X0,y-Y0,Z-Zo0).

I/ICHOHB?)y}I YCIOBHC KOJUIMHCAPHOCTH BCKTOPOB, IIOJIY4daCM YPABHCHUC prIMOP'I

B) ITycth Touku Mi(X1,Y1,21) 1 Ma(X2,y2, Z2) € L

Bo3bpMeM Tekytnyto Touky M(X,y,z) 1 00pazyeM BeKTopa =(X-X1,Y-Y1,Z-Z1)
u =(X2-X1,Y2-Y2,22-Z1)

OdeBuIHO I

Toraa ypaBHeHUE NPAMOUN ITPUMET BHU]L

2. O01iee ypaBHEeHHUE TIPSIMOM B MPOCTPAHCTBE 3a71a€TCS KaK JIMHUS TIepeceyeHus
JIBYX TUIOCKOCTEN U UMEET BUJ



3. B3aumHoe pacnosio:xkeHue NPAMbIX H MJI0CKOCTel B IPOCTPAHCTBeE.

VYron MCKAY ABYMS IIPAMBIMHA B IIPOCTPAHCTBE OIIPCACIIACTCA 110

dbopmyie
rje || mpsimoiiL,
|| mpsimoit Ly,

Yron Mexy npsMou U IIJIOCKOCTBIO ONPEAEISETCS 10

dbopmyie
rae n =(A,B,C) LP
q=(im,n) |IL,

VYcnoBue napamieabHOCTH OpsMOi U TiockocTd Ai+Bm+Cn=0

VY cnoBue neprneHaAuKyJIIpHOCTH MPSAMOM U TIIIOCKOCTH
IIpumeps! pemienus 3axa4.

1. Harucath ypaBHEHHE IPSIMOM M IPUBECTU €T0 B OOIIIEMY BH]TY, €CIIU MpsSMast
3a/1aHa:

a)Mo(-1,2), 7 =(2,2)

6)Mo(-1,2), @ =(3,-1)

B) M1(1,2), M2(3,4),

Pemenue

a) YpaBHEHHUE UCKOMOM MIPSIMON UMEET BUJ]
A(x-X0)tB(y-y0)=0

[ToncraBnss 3HaueHus A, B, Xo, yoB YpaBHEHUE MOTYUUM:
2(x+1)+2(y-2)=0 numm 2x+2y-2=0

x+y-1=0



0) YpaBHeHUE UMEET BU]T

[ToacTaBuM B ypaBHEHUS 3HaY€HUS 1,m,Xo Yo

, OTKy1a -x-1-3y+6=0
x+y-5=0

B)YpaBHEHUE UMEET BU/T

ITociie MoICTaHOBKY X1,X2,Y1,Y2I10Jy9UM

(x-1)2-2(y-2)=0
X-y+2=0

2. Yepes Touku Mi(-1,2) u M2(2,3) npoBenena npsimasi. OnpeaesinTh TOUKH
MIEPECECUCHUS ITOM MPSIMOU C OCAMU KOOPAUHAT.

Pemenne: Hanniem ypaBHeHUE PsAMOU, TPOXOAAIIEN yepe3 TOUkd Min M,

, Xx+1-3(y-2)=0,
x-3y+7 =0 (L)

Touka nepeceuenus npsimoit (L) ¢ oceto ox umeet opaunaty y=0. [Toxcrasss y=0
B ypaBHeH#He npsmoiL, momyuum x=-7. A (-7,0)

Touka nepeceuenus npsimoii I ¢ ocbto oy umeer adbcruccy x=0. [loncrapnss x=0 B

ypaBHeHue (1) nomyuum



3. CocTaBuTh YpaBHEHUE IJIOCKOCTH, KOTOpast MPOXOIUT uepe3 Touky Mi(3,-2,-7)
napajuIeabHO MI0CKOCTH 2X-3Z+5=0

Pemenue. 13 ypaBHeHus 2x-3z+5=0 BpIIuUIIEeM KOOPAUHATHI BEKTOPA,
MEPIIEHANKYJIIPHOTO JAHHOW MIIOCKOCTH. BekTop

Tak Kak JaHHas U UCKOMAsl IJIOCKOCTH MapaJijIeibHBI, TO Oyzner
NEePHEHAUKYIISIPEH UCKOMOU MIOCKOCTH.

VYpaBHEHHE UCKOMOM IJIOCKOCTH 3aIUIIEM B BUJIE

A(X-x0)+B(y-yo)+ C(z-20)=0

2(x-3)+0(y+2)-3(z+2)=0

2x-3z-27=0

4.HaiiTi TOUKH repecedeHus IOCKOCTU ¢ 2X-3y-4Z-24=0 ocsaMu KOOpAUHAT.

Pemenue: Touka nepeceueHus mI0ckocTu ¢ ocero 0x nmeet y=0 u z=0.
[ToacraBisist 3TH 3HAYEHMS B YpaBHEHHE IUTIOCKOCTH noiyuuM x=12. A (12, 0,0)

Touka nepecedeHunst IIOCKOCTH C 0CbI0 0y umeeT x=0, z=o0. 13 ypaBHeHuUs
wiockoctu nonyuuM y=-8. B(0,-8,0)

Touka nepeceueHust IOCKocTH ¢ ocbto 0zumeet x=0, y=0. 13 ypaBHeHUs
wiockocTH nmonyunmz=-6 C (0,0,-6)

5. CocTaBUTh YpaBHEHUE MIPSMOM, TPOXOASAIIEH Yepes:
a) Toukn M;(1,-2,1) u M2(3,1,-1)

B) Touky Mi(1 ,-1 ,-3) mapaniensHo mpsMoit

Pemenune

a) YpaBHEHHE NPSMON UMEET BU/T

HOI[CTaBI/IM B YPAaBHCHHUC NCXOIHBIC TAHHBIC



B) Halinem BeKTOp 9 mapayyienbHbId JAHHOM MPSMOM:

T. k. JdaHHas1 1 HCKOMas IpsaMast nmapaJiyiCJIbHbI, TO HAIMPABJIATOIMIUC BCKTOPHI Y HUX
OJAHMHAKOBBI, T, €.

Tornma ypaBHEeHHE TPSIMOI HICKOMOM OyAeT:

6. CocTaBUTh ypaBHEHHUE MPSIMOM, KOTOpasi MPOXOIUT Yepe3 Touky Mo(-2,1,3)
NEePHEHAUKYIISAPHO TIOCKOCTH 2X -y-Z-3= 0

Penienue.

VYpaBHeHue npsMoi OyJieM UCKaTh B BUJIE

[TockoJbKy npsiMasi IEPICHINKYJISIpHA TUIOCKOCTH, €€ HAIIPaBJISIOIINI BEKTOP
MEPIEHIUKYJIAPEH IIOCKOCTH, a 3HAYUT €ro KOOPJIAUHATHI MOMKHO B3SITh U3
YpaBHEHHUS TIIIOCKOCTH

Tornma ypaBHEHHE UCKOMOU MPSMOU MMPUMET BUL:

7. HailTu OCTpBIN yroa MEXIy NpsIMbIMU u

Pemenune: Hanpasmistone BEKTOpa NPSIMBIX UMEIOT
KOOPJAMHATBI ,

Haiinem xocuHnyc yria



3ajanus 11 NPAKTHYECKOH padoThI
3.1. 3amana npsmast -2x+y-1 u Touka M(-1,2).

a) Hanucars ypaBHEeHue npsiMoil L', mpoxoasiieit uepe3 Touky M
HEPIEHIUKYJIIPHO 3aJaHHON MPSIMOH.

0) Hanmucate ypaBHeHHe npsmoit L", mpoxosiei yepe3 Touky M mapaienbHo
3aIaHHOM IPSIMOH,

3.2. BBISICHUTB B3aMMHOE PACIIOJIOKEHUE TIPSIMBIX:

a) -2x+y-1=0 u 2y+1=0

0) x+y-1=0 u 2x-2y+1 =0

3.3 HanmcaTpk ypaBHEHHUE IUIOCKOCTH, MMPOXOIAIIEH yepe3 TOUK M1 My,
MePIEeHIUKYJIIPHO 3aaHHOM TuIockocTH, ecimuMi(1,2,0), M2(2,1,1), ypaBHeHHE

IockocTH -Xx+y-1=0.

3.4. HammucaTh ypaBHEHHE IJIOCKOCTH TIpoXosiie yepe3 Touku M;(1,2,0),
M2(2,1,1) nu M3(3,0,1).

3.5. Berancnuth 00beM MUpPaMUIbl, OTPAHUYECHHOM IIOCKOCThIO 2X-3Y+6Z-12=0 u
KOOPJAMHATHBIMU TIJIOCKOCTSAMH.

3.6. 3anana npsmas u Touka M (0,1,2) He npuHaasiexanas npsiMoi.
HamnmcaTe ypaBHEHHE INTOCKOCTH, MPOXOAAIIEH Yepe3 TOUKY M NepreHIuKyIsipHO
MIPSIMOM.

3.7. JlokazaThb, 4TO npsmMast JISKHT B MIIOCKOCTH 4x-3y+72z-7=0

3.8. Haiit TOUKy nepecedeHus NpsiMOi ¥ TIIOCKOCTH u 2x+3y +z-
1=0



