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1. Koa n HaumeHOBaHMe HanpaBfieHMA NOAroTOBKU/cneunanbHOCTH:
02.03.01 MaTemaTuKa 1 KOMNbIOTEPHbIE HayKuN

2. NMpodmnb nogroToBkM/cneymanmsauusa: Bce

3. KBanudukauma (cteneHb) BbINyCKHUKa: 6akanaBp
4. ®opma oby4eHUs: o4yHas
5. Kacbegpa, oTBevawLias 3a peanmsauuio QUCLUUNNNHBLIL: Teopus PyHKLUUN N reoMmeTpun

6. CocTtaBuTENU NporpamMmbi:
CemeHoB E. M. — npodgeccop, 3aB. kadhenpon, JOKTOp Pu13.-MaT. Hayk;
Mpsagues B. J1. — kaHanpat us.-maT. HayK, JOLIEHT.

7. PexomeHgoBaHa: HMC MaTtemaTudeckoro g-Ta
npoTtokon Ne0500-07 ot 29.06.2021

8. YuebHbIn roa: 2021/2022 CemecTp: nepsbiit

9.lenu n 3apgaym y4e6HON AUNCLUNIIUHDI:

Lienamu ocBoeHnsa aucumnnuvHel (Mogyns) “"AHanuTtuyeckas reometTpus” ABNATCA:
dopMMpoBaHNE reOMETPUYECKON KyrnbTypbl CTyAEeHTa, HadyanbHas nogrotoBka B obractu
anrebpanyeckoro aHanm3a npocTenLLnX reoMeTpnu4ecknx 06 BHLEKTOB, OBNaJeHMe KIacCuyecknm
MaTtemaTuyeckMM annapaTomM A8 AanbHENLWero NCnonb30BaHns B NPUNOXKEHUSX.



10. MecTo yye6HOM ancumMnnunHbl B cTpykType OOIT:

AHanutnyeckas reomMeTpus BXOAWUT B LUK NpodeccuoHanbHbliX AUCUMniMH B 6a3oBon
yactn. [na ee ycnewHoOro u3yyeHMs AOCTATOMHO 3HAHUA W YMEHUW, NpPUOBOPETEHHbIX B
cpefHen wkone.

OcBoeHWe aHanUTU4eCKon reoMeTpun SBMSETCA OCHOBaHMEM NS YCMNELWHOro OCBOEHUSA
Kak ganbHenwmnx 6as3oBblX KypcoOB — JIMHEMHOW anrebpbl n reomeTpuu, YHKLMOHANbLHOMO
aHanusa, anddepeHumansHON reoMeTpumn, MEXaHUKN, Tak U cneumanbHbIX KYpCcoB, K Npumepy,
anrebpanyeckon reoMeTpum, KOMMNbIOTEPHON reoMeTpumn; NpruobpeTeHHbIe 3HaHUSA Takke MoryT
NnomoYb B Hay4YHO-UccnegoBaTenbCckon pabore.

11. MnaHupyemblie pe3ynbTaTbl 00y4YeHMA MO AucuMnnuHe/Moaynio (3HaHUA, YMEHUSA,
HaBblK1), COOTHECEHHbIe C NilaHNpyeMbIMU pe3ynbTaTaMu OCBOEHUS obpa3oBaTenbHOMU
nporpamMmmbl (KOMNEeTEHLUUAMN BbINYCKHUKOB):

Kog HasBaHue Koga(bl) MHankaTop(bl) MnaHnpyemble pesynbTaThl
KOMMNeTEHL MK 0by4eHusi
OrllK-1 | CnocobeH OlK-1.1 | Obnagaet 3Hamp:
HaxoauTe, 6asosbimn OCHOBHblE MOHSATUS
(bopMymmpoBaTe srarmamn, onpegeneHus BeKTopHoP;
N pewatb nony4YyeHHbIMK B -
aKTyarnbHble 1 obnactn anre6pb| n aHannTn4eckou
3Ha4YMMble MaTemMaTU4eCcKmx n reoMmeTpmnm OCHOBHbIE 3ada4in
npobnemb (nnu) ecTeCTBEHHBIX | aHANUTUYECKON reoMeTpumn,
vatowarmar [ OTLz | Vuser hopumynuposki  Teopem  u
MeXaHWUKK ncrnonb3oBaTb MX B METOAb! X AoKkasaTenbCTBa,
npodeccrnoHarnbHON ymeme:
AeATeNnbHOCTU aHannanpoBaTb
ONK-1.3 | NmeeT HaBbIkK anrebpandeckme  ypaBHEHUS

BblbOpa MeToa0B
pelueHuns 3agad

nepBo N BTOPOW CTEMEHW Ha
NAOCKOCTM U B NPOCTPaHCTBE,

npodeccroHasrbHON

eATENbHOCTH Ha CTPOUTb COOTBETCTBYHOLLUME UM

OCHOBE NHUN " NOBEPXHOCTH,

TeopeTUUEcKX onpeaenatb BUO KPUBLIX U

3HaHUM NoBEepPXHOCTEN BTOPOro
nopsiaka, [oKasblBaTb
OCHOBHblE TeopeMmbl

aHanMTU4YecKon reoMeTpum Wu
pellaTb 3agauu;
grradems (MMEeTb HaBbIK(K)):

OCHOBHbIMM mMeTogamu
nccnegoBaHus

anrebpandeckux  nMHUA  ©
NMOBEPXHOCTEN  MEpPBOrO W
BTOPOro nopsigka, OCHOBHbIMMU
mMeTogamm AokasaTtenbcTBa
TeopemM U1 pelweHns 3agad

aHannTu4eckomn reomeTpun.

3212. O6bem gUCLUMNNNHBLI B 3a4eTHbIX eanHULUax/yac. (e coomeemcmeuu ¢ y4e6HbIM MIaHoM) —
7/ 252.

dopma NPOMEeXYyTOYHOMW aTTecTauun 3a4eT / 9K3aMeH.

13. Buabl yuebHoun paboThbl



TpyaoemMKoCTb
Bug yyebHol paboTbl Bcero Mo cemecTpam
1 cemecTp Ne cemecTpa
AyOuTOpHbIE 3aHATUA 118 118
B TOM Yyucne: nekunmn 50 50
npakTuyeckue 68 68
CamocTtosTensHasi paborta 98 98
dopma NPoMEXYTOYHOM aTTecTaumnn
36 36

(3a4em, sK3aMeH)

UToro: 252 252
13.1. CopgepxaHme AUCLMUNIIUHLI
n/m Haumerosarive pazaena CopepxaHve pasgena guCLMNvHLI

ONCUMNIUHBI Aep pasf anct
1. Nlekuum

1.1 Cwnctembl koopanHaT. lMpeameT kypca aHanuTnyeckon reometpun. Kpatkmn

BeKTOpr n npamasa nmHuA
Ha NINOCKOCTHW.

ncropuyeckumin o63op. [lekaptoBa cuctema KkoopauHaTt Ha
NI0OCKOCTU, NpoCcTenLLne 3agaym, Teopema Yesbl. YpaBHeHUE
NVHUK, NONSAPHbIE KOOPAMHATLI, NapannenbHbIi NepeHoc.
KoopaunHatbl BekTopa, KonnuHeapHbie BEKTOPbI, pa3noXeHue no
OBYM HEKOMMMHeapHbIM, CKansipHoOe Npon3BeaeHue.
lMpeobpasoBaHne cuctemsl koopanHaT. MHBepcus. MNpumepsbl Ha
BblYMcneHus o6pa3oB. Npsmasi Ha NIOCKOCTU Kak ypaBHEHUE
nepBoOW CTEMNEHMN OT ABYX NEPEMEHHbIX. YPaBHEHME MPSAMOW C
yrrnosbIiM KoacduumneHTom. BaaumHoe pacnonoxeHme aByx
npsiMbIx. My4oK NpsAIMbIX Ha NIIOCKOCTW. PaccTosiHme To4kn o
NpsMOn. Yron mexagy ABymMs NpsMbIMU.

1.2 KpvBble BTOporo nopsiaka

KoHnuyeckune cedeHuns, ypaBHEHNSI KOHUYECKUX CEYEHUN B
NonisipHOM cucTeMe KoopauHaTt. N3ydyeHne KOHMYECKMX CEYEHUN.
CsowictBa annunca, runepbonsl, napabonsl. KacatensHas K
KOHMYECKOMY ceyeHunto. PokarnbHble CBOMCTBA KOHUYECKNX
ceyeHun. OnTuyeckne CBONCTBA KPMBbLIX BTOPOro Nopsiaka.
dokanbHble CBONCTBA KOHUYECKMX CeYeHUN. [JuameTpbl KpUBbIX
BTOpOro nopsiaka. Knaccudumkaums KpuBbIX BTOPOro nopsaka.
MHBapmaHTbl KpMBbIX BTOPOro nopsiaka. LieHTpbl KpuBbIX
BTOPOro nopsiaka.

1.3 BekTopbl B npocTpaHcTBe.

BekTopbl B NpOCTpaHCTBE, pasrioXeHue no Tpem
HeKkoMMaHapHbIM BekTopaM. BekTopHoe npousseaeHue,
NnpuMeHeHVe BEKTOPHOro npousseneHuns. CmellaHHoe
npousseaeHue. NMpeobpasoBaHne CMCTEMbl KOOPAUHAT B
npocTpaHcTBe.

1.4 YpaBHeHVe NOBEPXHOCTU U
KpVBOW B MPOCTPaHCTBE.

YpaBHeHVe NOBEPXHOCTN N KPUBOW B NPOCTPAHCTBE. YpaBHEHUe
NNOCKoCTU. PaccTosHne TOYKM 0 NNOCKOCTU. YTomn mMexay
ABYMS MNOcKoCTAMU. [My4oK NnockocTen. YpaBHEHUA NPSAMON B
npocTpaHCcTBe. Yron Mexay ABymMsa npsambeiMu. MNpamas un
NIOCKOCTb.

1.5 [MoBepxHOCTU 2-ro nopsiaka.

Annuncoug, runepbononapl.

Mapabonounapl, KOHYC, UMNMHAPLI. MeToq cedeHun.
Knaccudumkaumst noBepxHOCTEN BTOPOro nopsigka. MHBapuaHTbl
noesepxHocTen. MNMpsamonuHenHble obpasyoLume.
MpsimonuHenHble obpasyoLLne 0gHOMOIOCHOTO rmnepbononaa.
MpsimonuHenHblie obpa3syrowwme runepbonnyeckoro
napabonovga. KpyroBble cedeHnsi NOBEPXHOCTEN BTOPOro
nopsigka. [JuametparnbHble NIocKocTu. MNocKoOCTU CUMMETPUMN.
[‘naBHbIEe HanpaBneHWs NOBEPXHOCTEN BTOPOro rnopsaka.

. npaKTVI‘-IeCKVIe 3aHATUA

2.1

2.2




3. JlabopamopHsbie pabombi

3.1

Cuctembl koopauHar.
BekTopbl 1 npsMas nuHus
Ha MNOCKOCTW.

[ekapToBa 1 nonapHasa cMCTeMbl KOOpAMHAT, NpoCTenLIne
3agaun (pacctogHve mexay ABYMSA ToYKamu, AerieHne otTpeska
B 3a[jaHHOM OTHOLLUEHUU, NNoLWadb TPEYronbH1Ka). YpaBHeHUe

NVHWK, NONSPHbIE KOOPAUHATLI, NapannenbHbIN NepeHoC.
KoopauHaTtbl BEKTOpA, KOMNNMUHEApPHbIE BEKTOPbI, pa3noXeHue
BEKTOpa Mo ABYM HEKOMNMHEapHbIM BEKTOPaM, CKansipHoe
npousseneHmne. [NpeobpaszoBaHne CUCTEMbI KOOPAUHAT.
UHBepcus. MNMpumepsbl Ha BbliumcneHnsa obpasos. MNpsamas Ha
nnockoctn. ObLiee ypaBHeEHME NPSMON NNHUM HA NITOCKOCTH,
ypaBHEHNE NPSMOM C YrroBbIM KO3PULNEHTOM, ypaBHEHNE
npsiMon B oTpeskax. BsaumHoe pacnonoxeHue aByx NpAMbiX.

Yron mexay ABYMs1 NPsiMbIMM.

I'IquK NPAMbIX Ha NJIOCKOCTU. PaccTosiHme oT Touku oo HpﬂMOVI.

3.2

KpvBble BTOporo nopsigka Kpwvble BTOporo nopsigka. OKpy>KHOCTb. Qnnunc, CBOMCTBa
annunca. N'mnep6ona, ceorcTBa runepbonsl. MNapabona,
cBoncTBa napabonkl. KacatenbHas Kk KpBOW BTOPOro nopsiaka.
OrnameTpbl KpMBbIX BTOPOro nopsiaka. Knaccudmkaums kpmsbix
BTOPOro nopsigka. MIHBapmaHTbl KpMBbLIX BTOPOro Nopsifika.

LleHTpbl KpMBbIX BTOPOro Nopsifika.

3.3

BekTopbl B NpocTpaHcTBe. BekTopbl B NpOCTpaHCTBE, pasfoXeHue no Tpem
HekoMnnaHapHbIM BekTopam. CkanspHoe npoussegeHue
BEKTOPOB B NpoCTpaHcTBe. BekTopHoe npousseaeHue,
NPUMEHEHNE BEKTOPHOIO NPOU3BEAEHNS], ET0 CBOWCTBA.
CmeluaHHOe npou3BefeHne 1 ero ceoictea. [NpeobpasoBaHue

CUCTEMbI KOOpAMHAT B NPOCTPaHCTBE.

3.4

YpaBHeHVe NoBepxXHOCTU U

KPVBOW B MPOCTPaHCTBE. Ob6Lee ypaBHeHME NNOCKOCTW, HOPMaSbHbIN BEKTOP.
YpaBHeHWe NNnocKocTU, Npoxoasiuen Yepes Tpu 3afaHHble
TOYKW. PaccTosHne ToYkun A0 NNOCKOCTW. Yron Mexay AByMs
nnockoctamu. Ny4ok nnockocten. OBLWMe N KaHOHNYecKne
ypaBHEHUs NpsiMOM B NpocTpaHcTee. [MapameTpuyeckne
ypaBHEHWs1 NPAMON, YypaBHEHUSA NPSIMOW, NPOXOAsLLEN Yepes
ABe 3afaHHble TOYKW. Yron Mexay AByms npsambiMu. [pamas un
NIOCKOCTb.

MpuMepbl YypaBHEHWIA NOBEPXHOCTEN U KPUBbIX B MPOCTPAHCTBE.

3.5

lMoBepxHOCTM 2-r0 nopsiaka. Snnuncouna, rmnepbonouvabl. Napabonounpl, KOHYC, LNAVHAPLI.
MeTopg ceveHunin. Knaccmdgumkaumsi NnOBepXHOCTEN BTOPOro
nopsaka. ViHBapnaHTbl NOBEPXHOCTEW 2-ro nopsigka.

ﬂmameTpaanble nyockocTu. MNnockocTtun CUMMETPUN.

13.2. Tembl (pasaenbl) AUCUUNIIUHBbI U BUAbI 3aHATUNA

Buabl 3aHATUN (4acoB)
Ne HaumeHoBaHue TeMbl
CamocTosaTensHas
n/n (pasgena) gucumnmuHel Jlekumu | MNpaktnyeckne | JNlabopaTopHbie pabota Bcero

Cuctembl koopauHaT.

1 BekTopbl 1 npamas nuHus 12 - 20 20 52

Ha NnocKocTn

2 KpuBble BTOporo nopsiaka 10 - 12 20 42

3 BekTopbl B NpOCTpaHCTBE 6 - 10 16 32

4 YpaBHetme NOBEPXHOCTU U 6 i 14 20 40

KPMBOW B MPOCTPaAHCTBE
5 [MoBepxHOCTKM 2-ro nopsiaka 16 - 12 22 50
UToro: 50 - 68 98 252

14. MeToan4yeckue ykasaH1MA Ans ody4yarowmxcsa no 0CBOEHUIO AUCLUNIIUHDbI
(pekomeHOayuu 0byqarowuMCcs Mo 0C80EHU OUCUUNIUHLI: paboma ¢ KoHcrekmamu f1ekyud, npe3eHmayuoHHbIM
MamepuaromM, 8bIrNofHeHUe fnpakmuyeckux 3adaHul, mecmos, 3adaHuli mekywel ammecmauyuu u m.o.)




Mpu npoxoXgeHun AUCUMNINHBI UCMONb3YIOTCA aKTUBHbIE U MHTEPaKTUBHbIE (DOPMbI NMPOBEAEHWS NEKLNA
U nabopaTopHbIX 3aHATUW, W OCYLECTBMSETCA KOHTPOMb MOCELAEMOCTU W BbINOMHEHUS BCEX BMOOB
camocTosTenbHoM paboTbl. B TeyeHne cemecTpa CTyAeHTbl pellatoT 3ajayun, ykasaHHble npenogasaTenem, K
Kaxgomy 3aHATUI0. B cemecTpe npoBoauTcs 2 KOHTPOrbHbIE paboThl (Ha NabopaTopHbIX 3aHATUSIX).

B TeuyeHme cemecTpa CTyaeHTbl Ha nabopaToOpHbIX 3aHATUAX pellarT WMHAMBUAYamnbHble 3a4aHus,
COOTBETCTBYIOLLIErO BapuaHTa. BapuaHTbl 3ajaHun umeloTcs B METOOMYECKOW nuTepaType U pasMelleHbl B
WHTEpHEeTe. TN Xe BapuaHTbl U METOAUYECKYID NnuTepaTypy CTYAEeHTbl MOryT nonyyutb no e-mail. PesynbTtatsl
CaMOCTOSATENbHbIX paboT 3a4nNThIBAOTCA BO BPEMS 3a4eTa.

15. lMepeyeHb OCHOBHOMW WU [OOMNOJSIHUTENILHOW nUTEpaTypbl, PECYpPCOB WHTEpPHeET,

Heob6XoauMbIX O OCBOEHUS AUCUMUNIIUHBI (Crucok numepamypbl 0hOPMISIEMCS 8 COOmMeemcmeuu
¢ mpebosarusimu TOCT u ucrions3yemcsi obw,asi CK803Hasi Hymepauyus 0518 ecex sudo8 UCMOYHUKO8)
a) ocHoBHasi nuTepartypa:

Ne n/n McTouHUMK

Mpueanos, UBaH UBaHoBUY. AHanMTU4ecKkasi reomeTpus : ydebHuk / V. W. MNMpueanos .— Mocksa :

1 .
JlaHb, 2007 .— 304 c. : nn.

> NocTHukoB, Muxaun Muxannosuy (1927-2004) . AHanuTuyeckasi reomeTpus. Jlekumm no
reomeTpum : y4eb. nocobue. Y. 1/ M. M. MNMocTHukoB .— Mocksa : JlaHb, 2009 .— 414, [1] c. : vn.
MuHocueB, B. B. Kypc matemaTnkm anst TeXHM4YECKNX BbICLUMX y4eOHbIX 3aBegeHun. YacTb 1.

3 AHanutnyeckas reomeTpus. MNMpegensl n psaabl. PyHKUUN U NPOM3BOAHbIE. JIMHENHAs 1
BekTopHas anrebpa : / MuHocues B.B., MNywkapb E.A., 3ybkos B.I"., Jlaxosckuit B.A. — Mocksa :
JlaHb, 2013 .—
MpakTnyeckoe pyKOBOACTBO K pELLEHUIO 3a4a4 No BbiCLLen maTemaTuke. JinHenHasa anrebpa,

4 BekTopHas anrebpa, aHanMTuyeckasi reomeTpus, BBEAeHNe B MaTteMaTU4ecknii aHanms,
nponssogHas n ee npunoxenus : / N. A. Conosbes, B. B. LLleBenes, A. B. Yepsskos, A. 0.
PenvH .— Mocksa : JlaHb, 2009 .— 319 c. : un.;

6) fononHuTenNbHasa nNuTeparypa:

Ne n/n NcTOYHMK
CemeHos E.M. AHanumu4eckas eeomempusi Ha nnockocmu / E.M.CemeHos, C.H.Y«kcycos ;
5 BopoHrexckuti eocydapcmeeHHbil yHugepcumem. — BopoHex : MisGamernbckuti dom BI'Y, — 94
C.
6 Egpumos H.B. Kpamkutli Kypc aHanumu4eckol eeomempuu : y4ebHuk 0nsi cmyd. sy3oe / H.B.
Egumos .— U30. 13-e, cmep. — M. : Qusmamnum, 2005 .— 238 c. : un.
7 Ecummos H.B. KpaTkuii Kkypc aHanuTnyeckorn reometpun : y4ebHuk ans ctya. sy3os / H.B.

Edwumos .— U3ga. 13-e, ctep. — M. : duamatnut, 2005 .— 238 c. : un.
8 lMozopenos A.B., leomempusi./ A.B.lNozopernos. - M.: Hayka, 1978. — 208 c.
UnbuH B.A.. AHanumu4eckas czeomempus. /B.A. UnbuH, 3.I.No3HsK - M.: ®usmamnum, 2002. —

9

240 c.

Mycxenuweunu H.U. Kypc aHanumuydeckol eeomempuu. /H.U.Mycxenuweunu. - Cl16.: flaHb,
101 2002. - 655 ¢

11 MoodeHos I1.C. AHanumuyeckas ceomempus./l1.C. ModeHos. - M.: N138-eo MI'Y, 1969. - 698c.
MNoropenoB, Anekcen BacunbeBu4. AHanuTnyeckas reoMeTpus : y4ebOHUK Ansa cTyg. mart. 1
dw3. cneu. By3oB / A.B. MNoropenos .— 4-e n3g., nepepab. — M. : Hayka, 1978 .— 208 c. : un.
12 3agaqHuK-NpakTUKyM No aHanuTU4ecKkon reoMmeTpum 1 Beicien anrebpe : YyebHoe nocobue /
Mop obw. pea. B.A. BonkoBa; JleHuHrp. roc. yH-T um. A.A. XKgaHosa .— J1. : U3a-Bo JleHuHrp.
yH-Ta, 1986 .— 259, [1] c. : un., Tabn. — 0.50.

B)MH(pOpPMaLMOHHbIE 3NEKTPOHHO-06pa3oBaTeribHble pecypchl (oduLmManbHble peCypCbl MHTEPHET)*:
Ne n/n Pecypc
5. | www.lib.vsu.ru
5. | http:www.math.vsu.ru — ogpuyuasnbHbil calim Mmamemamu4yeckoz2o ¢gpakynbmema BI'Y
5. | http:www.math.msu.ru — ogpuyuansHeil calim mexmama MI'Y

* BHauvane ykasbiBawotca OBC, ¢ koTtopbiMm wumeroTca pgoroBopa y BIY, 3aTem OTKpbITble 3NEKTPOHHO-
obpa3oBarenbHble pecypchl

16. MNepeyeHb y4eOHO-MeTOAUYECKOro obecnevyeHUss ANsi CaMOCTOATENIbHOW paboTbl
(y4ebHo-Memoduyeckue pekoMeHdayuu, nocobusi, 3adayHuKku, Memoou4dyecKue yKa3aHusi MO 6bIMOSTHEHUI
rnpakmu4yeckux (KOHMposbHbIX) pabom u 0p.)

[ Nen/n | McTouHmK



https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=6827&TERM=%D0%9F%D1%80%D0%B8%D0%B2%D0%B0%D0%BB%D0%BE%D0%B2,%20%D0%98%D0%B2%D0%B0%D0%BD%20%D0%98%D0%B2%D0%B0%D0%BD%D0%BE%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=6827&TERM=%D0%9F%D0%BE%D1%81%D1%82%D0%BD%D0%B8%D0%BA%D0%BE%D0%B2,%20%D0%9C%D0%B8%D1%85%D0%B0%D0%B8%D0%BB%20%D0%9C%D0%B8%D1%85%D0%B0%D0%B9%D0%BB%D0%BE%D0%B2%D0%B8%D1%87%20(1927-2004)%20%5B1,1004,4,101%5D&LANG=rus
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=6827&TERM=%D0%9C%D0%B8%D0%BD%D0%BE%D1%81%D1%86%D0%B5%D0%B2,%20%D0%92.%20%D0%91.%5B1,1004,4,101%5D&LANG=rus
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=6827&TERM=%D0%9F%D0%BE%D0%B3%D0%BE%D1%80%D0%B5%D0%BB%D0%BE%D0%B2,%20%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B5%D0%B9%20%D0%92%D0%B0%D1%81%D0%B8%D0%BB%D1%8C%D0%B5%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus

1 Lly6epbunnep O.H. 3adayu u ynpaxHeHus o aHanumu4yeckol eeomempuu. /
O.H.Lly6éepbunnep. - Cl16.: JlaHb, 2003. — 366 c.

> baxeanoe C.B. C6opHuk 3adauy rno aHanumudeckot eeomempuu. /C.B. baxearnos, I1.C.
Moderos, A.C.[MlapxomeHkKo. - M.: Hayka, 1964. — 327 ¢

17. UHdopmaLumnOHHbIe TEXHONOMUN, UCNosNb3yeMble ANnNA peanuM3aumm y4ebHomn
ANCLUNIINHBI, BKINOYasa nporpamMmHoe obecnevyeHne u MHpopmMmaLMOHHO-CNpPaBOYHbIe

cucTtembl (Npyu Heob6xoanMmMocTH)

JlekunoHHbIE 3aHATHSA IPOBOJIATCS B TPAJUIIMOHHOM (pOopMe B ayAUTOPUU.

IIpakTuyeckue 3aHATHSA IPOBOJIATCS B TPAJUIIMOHHON OpME B ayAUTOPUH WU B JIAOOPATOPUSIX
CHA0)XKEHHBIMU MYJIBTUMEIUHHBIMU CPEICTBAMH.

A CamocTosiTe1bHAsA pad0Ta BKJIIOYAET B c€0sl IOATOTOBKY K IPAKTUUYECKUM 3aHATHSIM, KOHTPOJIbHBIM

pa60TaM, TECTaM, 3aqéTy H DK3aMCHY.

18. MaTepnanbHO-TeEXHUYECKOE obecneyeHme QUCLUNIINHDI:
(npu ucnonb3oeaHuu abopamopHo20 0bopydoeaHuUs yka3bleame MOJHbIU NepedYeHb, npu borbuwoM Kornudyecmse
0bopydosaHusi MOXHO 8biIHecmu OaHHbIU pa3des1 8 NpusioXeHue K paboyel npozpamme)

19. ®oHA OLEHOYHbIX CPeacTB:

19.1. MepeyeHb KOMNETEHUUN C YKazaHMeM 3TanoB (hopMMpPOBaHUA U
nnaHMpyeMbIiX pe3ynbTaToB 00y4YeHus
Kog u cogepxaHue Koab! n MnaHupyemble pesynbTaThl OTansl
KoMmneTeHummn (Mnu cogepxaHue 06y4eHus (nokasartenu dopmmnpoBaHund oOC*
ee yacTu) WHAMKATOPOB OOCTWKEHUsT 3a4aHHOrO KOMMEeTEHL MM (cpeactBa
AOCTMKEHNS YPOBHS1 OCBOEHNS (pasgensl OLEHVBaHWS)
KOMMeTeHUMmn KOMMeTeHL MM nocpeacTBOM (Tembl)
hopMMPOBaHUSA 3HAHWN, ANCUMNUHBI
YMEHUN, HaBbIKOB) UNN MOAYNS 1 UX
HanMeHoOBaHue)
OrnK-1 OrK-1.1 8Hamb: OCHOBHblIE 1.Cucremsbl
CnocobeH O6napgaet NOHATUSA, onpeaeneHns KoopauHar.
HaxoOuTb, ©asoBbiMU BEKTOPHOW anrebpbl 1 BekTopbl n VYeTHBIi onpoc
dhopMynuMpoBaTtb U | 3HAHUSAMMU, aHannTMYeCKoW reoMeTpumn | Npsmas NiMHMs (YO)
pelwarb Nnony4yeHHbIMU B OCHOBHbIE 3273241 Ha NJIOCKOCTMW. Tectuposasnue (T)
aKTyarnbHble U obnactu aHanuTudeckon reomeTpum, | 2. Kpusble KoHTpo/IbHAs
3Ha4YMMble MaTeMaTu4eckux u | OoOpMynIMPOBKM TEOPEM U BTOPOro paGora (KP)
npo6nemsl (nnn) MeToabl X nopsaka.
- ) CamocrosTenbHas
byHAaMeHTarnbHON | eCTEeCTBEHHbIX JokasatenbCcTea; 3. BekTopbl B
MaTeMaTuKu 1 HayK; npocTpanctee. | Padora (CPC)
MeXaHUKu OrK-1.2 4. YpaBHeHve Konnoxsrym
Ymeet NMOBEPXHOCTU U 3auer
ncnonb3oBaTh UX B KpVBOW B DK3aMeH
npodeccuoHanbLHon NPOCTPaHCTBE.
AEeATENBHOCTY; 5. NMoBepxHoOCTH
OlK-1.3 2-ro nopsgka.

MmeeT HaBbIKK
BblOOpa MeToa0B
pelueHus 3agav

Ymems: aHanusnmpoBaTtb
anrebpaunyeckne
ypaBHEHUs1 NepBon n

1.Cucrembl
KoopauHar.
BekTopbl n

YcTHbIM onpoc
(YO)
Tectuposanne (T)




nopsiaka, gokasblBaTb
OCHOBHbIE TEOPEMBbI
aHanUTM4eckon reomeTpmm
W pelaTtb 3agayu;

4. YpaBHeHune
NMOBEPXHOCTU U
KpUBOW B
NPOCTPaHCTBeE.

2-ro nopsigka.

5. NoBepxHOCTH

npodeccuoHarnbHON | BTOPOWN CTENEHU Ha npsamas nuHug KonTponbHas
AeATenbHOCTH Ha NOCKOCTU U B Ha NIOCKOCTMW. pa6ora (KP)
OCHOBE MPOCTPaHCTBE, CTPOUTb 2. KpvBble CaMOCTOSTEIbHAS
Teopetmqecmx COOTBETCTBYHOLLNE UM BTOpOro pa60Ta (CPC)
3HaHUN JIMHNN N NOBEPXHOCTU, nopsapgka. Konoxsu
onpenenaTb BUA KPUBbIX U 3. BekTophbl B 3auer M
NOBEPXHOCTEN BTOPOro NPOCTPaHCTBeE.
DK3aMeH

Bnadems: 0CHOBHbIMU 1.Cuctemsl
mMeTogamu nuccrnegoBaHus KoopauHar.
anrebpanyecknx fMMHUM 1 BekTopbl 1 VYceTHBI opoc

NOBEPXHOCTEN NEPBOro U
BTOPOro nopsiaka,

OCHOBHbIMW MeToAaMM 2. KpvBble KoHTpornbHast
[loKasaTenbCcTBa Teopem U | BTOpPOro paGora (KP)
pelueHns 3aaad nopsaka.
y CamocTosiTenpHas
aHanMTM4eckoi reometpun. | 3. Bektopbl B 5 CPC
npoctpanctee, | Padora (CPC)
4. YpaBHeHve Kosnoksuym
NMOBEPXHOCTU U 3aduer
KpuBOI B DK3aMeH
npocTpaHcTBe.

npamMaa nnMHunaA
Ha NJIOCKOCTU.

2-ro nopsigka.

5. NoBepxHoCTH

(YO)

n poOMeXxyTo4yHaa aTrecTtauusa

KM

* B rpacde «®OC» B obaAsaTenbHOM nopsaake MNepeymcnsaioTcsl OLEHOYHble CpeacTBa TeKyLuewn

NPOMEXYTOYHOM aTTecTauun.

19.2 OnucaHue KpuTepyeB W LIKanbl OLEHUBaHUS KOMMETEeHUUN (pe3ynbTaTtoB OoOy4YeHus) npwm

n pOME)KyTO‘-IHOﬁ aTrecTtauuun

Mpumep:

[na oueHuBaHus pe3ynbTatoB o6yquV|;| Ha 9K3aMeHe/3aveTe ncnonb3yrTcAa cneaywuune

nokasatenu (3YHbl 13 19.1):

1) 3HaHne yyebHOro matepmana v BriafeHne NnoHATUHLIM annapaTtoM aHanUTUYeCcKon reomeTpuu;
2) yMeHue CBS3blIBaTb TEOPUIO C NPAKTUKOW;
3) yMeHue nnncTpupoBaTtb OTBET NpUMepamn, ddakTamun, AaHHbIMU Hay4YHbIX UCCNEefOoBaHUN;

Tectuposanue (T)

4) ymeHue aHanuampoBaTb anrebpanyeckme ypaBHEHWSA NEPBON M BTOPOM CTEMEHM Ha NIIOCKOCTU U B
NPOCTPaHCTBE, CTPOUTbL COOTBETCTBYIOLLME UM NUHUN U MOBEPXHOCTU, OMNpedensaTb BuO KPUBbIX W
NOBEPXHOCTEN BTOPOro nopsaaka, AokasblBaTb OCHOBHbIE TEOPEMbI aHANUTUYECKOW reoMeTpun 1 pelatb
npakTnyeckme 3agayu;

5) BnageHne OCHOBHbIMM MeTO4aMN UCCNEeAoBaHMsS anrebpanyecknx NMMHNA U NOBEPXHOCTEN NEPBOro U
BTOpPOro nopsiaka, OCHOBHbIMW MeTogaMu [oKasaTellbCTBa TEOPeEM W pelleHusa 3aay aHanuMTUyecKom
reoMeTpuu;

Ons oueHMBaHUS pe3ynbTaToB OOy4YeHWs Ha 3k3aMeHe ucronb3yeTcs 4-GannbHas Lwana:
«OTMMYHO», «XOPOLUOY», «YAOBNETBOPUTENBHOY, KHEYAOBNETBOPUTENBHOY.

[ns oueHVBaHWS pe3ynbTaToB 00yYeHUs Ha 3a4eTe UCNOMb3YeTCs — 3a4TeHO, He 3a4TEHO.
CooTHOLLEHME NokasaTenei, KpUTEPUEB U LIKasbl OLEHNBAHUSA pe3ynbTaToB O0yYeHus:

YpoBeHb

Kputepum oueHuBaHna KomneTeHUnn cchopmmpoBaH LLikana oueHoK




HOCTU
KOMMeTeHUun

lMonHoe coomeemcmeaue omeema obyyarowezocs ecem
nepeyucneHHbIM  kpumepusim.  [lpodemMoHCmMpuposaHo  3HaHuUe
OCHOBHbIX  MOHSIMuU, onpedenieHUss 8eKMOPHOU  aneebpbl U
aHanumuyeckoll 2eoMempuu OCHOBHbIX 3adady aHanumu4yeckol
2eomempuu, ghopmynuposKU meopem u Memoosb! ux
dokaszamernbcmea, yMeHUe  aHanusupoeames  anzebpaudyeckue
ypasHeHuUs1 rnepeoli U emopoli cmerneHu Ha M[jockocmu U 8
npocmpaHcmee, Ccmpoumb coomeemcmeyruwue UM NUHUU U
rnosepxHocmu, ornpedensme 8Ud KpuBbiX U M08epxXHOCMel 8mopo2o
rnopsidka, OoKasbigeamb OCHOBHble MEOpPeMbl  aHaaumu4yeckou
2eomempuu u pewamsb 3adayu, ernadeHue OCHOBHbIMU Memodamu
uccriedogaHusi anzebpaudeckux nuUHUU U rosepxHocmel nepgozo u
8mMopozo ropsidka, OCHOBHbLIMU Memodamu OoKazamesibcmea meopem
U pelweHus 3aday aHanumu4yeckol 2aeomempuu.

lNoebIWweHHbI Omnu4Ho
YpPO8EHb
(3a4meHo)

Omeem  Ha  KOHMPOJ/IbHO-USMEPUMESbHbIU — Mamepuan  He
coomeemcmeyem OOHOMY U3 [EPEYUCIIEHHbIX rokazamersel, Ho
obyyarowutics 0aem npasusibHbie omeemb! Ha OOMoHUMESbHbIE
80rpocChI.

HedocmamoyHo NpoOeMOHCMPUPOBaAHO yMeHUEe aHanu3uposams
aneebpaudeckue ypaeHeHUsI nepeol U 8mMopol cmeneHu Ha
nocKkocmu U 8 npocmpaHcmee, Unu cmpoums coomeemcmeyrujue
UM FTUHUU U nogepxHocmu, onpedensimb 8ud Kpusbix U nogepxHocmeu
8mopozo rnopsidka, Ooka3sbleamb OCHOBHbIE meopembi
aHanumu4yeckol eeoMempuu unu pewams 3adayu.

Unu colepxxamcsi omdenbHblie npobesnbl MpU  UCMOMb308aHUU
OCHOBHbIX Memodos uccriedosaHusi anzebpaudeckux nuHul U
rnosepxHocmeli Mepeoeo U 8mMopoz2o Mopsidka, unu mMemodos
O0okazamesnbcmea meopeM U peweHuUss 3aday aHanumu4eckol
2eomempuul.

Gasosbiti Xopowio
ypOo8eHb
(3a4¥meHo)

Omeem  Ha  KOHMPOIbHO-U3MepUMesnbHbIl  Mamepuan  He
coomeemcmeayem m0bbiM 08yM U3 MEPEYUCIEHHbIX r1oKasamerned,
obyyvarowutica Oaem HernosnHble omeembl Ha O0MnoHUMesbHbIe
gorpocekl. [JeMoHcmpupyem YyacmuyHoe 3HaHUe OCHOBHbIX rMoHsmudl,
onpederneHuli 8eKmMopHoU aneebpbl U aHanumuyeckol 2eomempuu,
OCHOBHbIX 3aday aHanumuyeckol eeomempuu, OPMYyIUPO8KU
meopem U MemoObl ux OQoKasamenbcmea Uunu He ymeem
aHanusuposamp aneebpaudyeckue ypasHeHUsI rnepeol u emopol
cmerneHU Ha [ylockocmu U 8 [pocmpaHcmee, Unau  cmpoumb
coomeemcmsyruwue UM JIUHUU U 1108epxHocmu, onpedesnsmb 8uod
Kpuebix U rosepxHocmeli 8mopo2o rnopsioka, 0oKa3sbieamb OCHOBHbIE
meopeMbl aHannumu4ecKoll 2eoMempuu unu pewams 3adadu.

Unu umeem He nonHoe npedcmasneHue 06 Ucrnonb308aHUU OCHOBHbIX
memoodos uccnedosaHusi anzebpaudeckux NUHUU U riogepxHocmeu
nepgo2o u 8mopoeo nopsidka, unu memodos, Ooryckaem
cywiecmeeHHble owubku npu OokazamesnbCmee meopemM  usnu
peweHuu 3aday aHaIuMuU4YeckKol eeoMempuul.

lNopoeosnili Ydoenemsopu-
ypo8eHb mesibHO

(3a4meHo)

Omeem Ha KOHMPOJIbHO-U3MepUMerbHbIU Mmamepuar He
coomeemcmayem itobbiM mpeM U3 repeyucrieHHbIX rnokasamesedl.
Obyuvarowutica O0eMoOHCmpupyem ompbI8OYHbIE, pacMeHmapHbie
3HaHusi, donyckaem 2pybbie owubku npu Ookazamesibcmee meopem
unu peweHuu 3adady aHaumu4yeckol eeoMmempuu.

- Heydosnemeopu-
mersibHO

(He 3aumeHo)

19.3 TunoBble KOHTPOSNbHble 3ad4aHMA WU MUHble MaTepuanbl, HeobxoauMmble ANA OLEHKU
3HaHWK, YMEeHUW, HaBbIKOB W (UNK) onNbiTa AeATeNbLHOCTU, XapaKTepusyllue 3Tanbl
c¢hopMmupoBaHUA KOMNEeTeHLUN B NpoLiecce 0CBOeHUA obpazoBaTenbHOM NporpaMmmsbl

19.3.1 MNepeyeHb BONPOCOB K 3K3aMEeHY:



JlexapToBBI KOOPAMHATHI, IPOCTEUIITNE 3aaUH.

TeopeMa UeBsl.

YpaBHeHUE JTUHUH, MOJSPHbIE KOOPIUHATHI, MMapajuIebHbIN epeHocC.
KoopnuHatel BekTOpa, KOJTHHEAPHBIC BEKTOPHI.

Paznoxenue mo 1ByM HEKOJUTMHEAPHBIM BEKTOpaM, CKaJsPHOE MTPOU3BEICHNE.
[IpsiMast Ha TIIIOCKOCTH, ITyYOK MPSMBIX.

PaccrosiHue OT TOYKHM 710 IPSMOTA.

[IpeoOpa3zoBanue cUCTEMBI KOOPIUHAT.

WNuBepcusi.

0. Konuueckue ceyeHusi, KOHUYECKUX CEUCHUHN B MOJISIPHON CUCTEME KOOPIMHAT.
1. VYpaBHeHMS KOHMYECKUX CEUCHUM B JIEKAPTOBOM CHCTEME KOOPAUHAT.
12. W3ydyeHne KOHMYECKUX CEUCHUH.

13. KacarenbpHas K KOHUYECKOMY CEUEHUIO.

14, ®oxanabHbIE CBOWCTBA KOHMYECKUX CEYEHUH.

15. Onruyeckue CBOWCTBA.

16. duameTpsbl.

17. Kiaccudukanuus KpUBbIX BTOPOTO MOPSIIKA.

18. VHBapuaHTHI.

19. LleHTpBI KPUBBIX BTOPOTO TOPSIKA.

20. Ilpumenenust GOKaIBHOTO CBOMCTBA TUIEPOOITBI.

21. BexTopsl B IPOCTPAHCTBE, Pa3I0KEHUE IO TPEM HEKOMIUIAHAPHBIM BEKTOPaM.
22. BektopHOE MpOoN3BEICHHE.

23. CwmemniaHHO€ MPOU3BEJICHUE.

24. IIpeobpa3zoBaHKe CUCTEMbl KOOPJUHAT B TPOCTPAHCTBE.

25. YpaBHEHHE MMOBEPXHOCTU U KPUBOHM B IPOCTPAHCTBE.

26. YpaBHEHHUE IJIOCKOCTH, PACCTOSIHUE OT TOUKH JI0 TUIOCKOCTH.

27. YpaBHEHUs NMPSMOUN B TPOCTPAHCTBE.

28. IIpsiMast 1 IJIOCKOCTb.

29.  Dmmunicoua, THIEpOOTONIbI.

30. IlapaGosouasl, KOHYC, IMJIAHIPHI.

31. VYmpormienne ypaBHEHUS TOBEPXHOCTH.

32. Knaccudukaius noBepXHOCTEH 2-TO TOPSAKA.

33. IIpsmonuHeliHbIe 00pa3yoIIHe.

34. TlpsamonuHelHbIE 00pa3yOIIME OHOMOIOCTHOTO runepbotona 1,2.
35. IlpsmonuHeHbIe 00pa3yIolIue TunepOoIMYecKoro napadoaonmia.
36. Kpyrossie ceueHus.

37. JlmameTpanbHBIC TIIIOCKOCTH.

38. IlmockocTu CUMMETpPHH.

39. T'nmaBHBbIC HampaBlICHUS.

40. VHBapumaHThI MOBEPXHOCTEH.

41. IIpoekTUBHBIE TPOCTPAHCTBA, AHTAPMOHUYECKOE OTHONIIEHUE.

RHRoOo~NOoO~WLNE

19.3.2 MNepeyeHb NpakTU4ECKUX 3a4aHNUN

1. HaiiTi BHYTpEHHHE yTJIbI TPEYTOJILHUKA, CTOPOHBI KOTOPOTO BBIPAXKEHBI ypaBHEHHSIMHA X — Y — 3 = 0,
X-3y—4=0, 4x+2y+3=0.



2. lanbl ABe BepLIMHBI TpeyroibHuka A(2, 2), B(3, 0) u touka nepeceuenus ero menuan O(3, 1).
Haiitu Tpetsto Bepumuny C.

3. Yepes TouKy nepecedeHus npsMbeix X +y—6 =0, 2X—y—3 =0 npoBecTH NpsAMYyI0 NOJ yriaoM B 45°
K mpsimoit 3x —5 = 0.

4. CTOpOHBI TPEYroJIbHUKA BhIpaKaroTCs ypaBHeHusMH X +3y—2=0, 2x+y+5=0,3x-4=0.
Haiitn ypaBHEHHS BBICOT 3TOr0 TPEYTOJIbHUKA.

5. Ha psimoit 4x + 3y — 12 = 0 HaiiTh TOUYKY, paBHOyAQJICHHYIO OT Touek (—1,-2) u (1, 4).

6. Jlanbl ypaBHEeHHUs ABYX CTOpOH napayuienorpaMmma x +y—1=0, 3X—y +4 =0 u TO4Ka nepecedeHus
ero auaronaneit (3, 3). Haiitu ypaBHEHHS IBYX APYTHX CTOPOH.

7. Ha mpsimoit x + 3y =0 HalTH TOYKY, paBHOYIAJICHHYIO OT Ha4yaja KOOPAMHAT U OT MpsiMOl X + 3y — 2
=0.

8. Hana npsimas 3x —4y — 10 = 0. Haiitu ypaBHEeHUE NPSMOH, NapajuieIbHOW JAaHHON U OTCTOSIIEH OT
Hee Ha pacCTOSIHUU 3 eIMHULL.

9. Haiitu paccTosiHie MEX Ty NapayienbHbIMU NpsMbIMU 3X +4y —15=0 n3x + 4y +20=0.

10. Harmucatph ypaBHEHHE IPSAMO#, MpOoXo el yepes Touky A(S, 2) Ha pacCTOSHUHM 4 €IHHHI] OT
touku B(-3, 1).

2
11. CoctraBuTh ypaBHEHHE KacaTEIbHBIX K OKPYKHOCTH € LIEHTpaM B Touke (3, 6) u paauyca g\/85

IPOXOJSIIUX uepe3 Touky (1, —-2).

12. Haiitu yron mexny OUcceKTpucamMu yrioB, 00pa3yeMbIX OpsMbIMU 3Xx +4y—-9=0 u

12x+9y -8 =0.

13. Haiitu ypaBHEeHHE OMCCEKTPUCHI BHEIITHETO YIila A TPEYroJbHHUKA C BEPIIMHAMHU

A(0,0), B(3,0), C(0,7).

14. Haiitu TouKy, paBHOYJaJIeHHYI0 OT Touek M(4, —3) u N(2,—1) u orcTosdiryto oT npsamoi 4x + 3y —
2 =0 Ha pacCTOSTHUM, PaBHOM 2.

15. Hanst uentp xkBaapara C(—1, 0) u ypaBHeHue ctoponsl X + 3y —5=0. CocTaBuTh ypaBHEHUS
OCTaJIbHBIX TPEX CTOPOH.

16. B npssMOyrosibHOM paBHOOEIPEHHOM TPEYTOJIbHUKE J1aHbl YpaBHEHUE KaTeTa y = 2X M cepeiluHa
runotenys3sl K(4, 2). Haiitu ypaBHeHUs ABYX JPYTUX €ro CTOPOH.

17. BIuuCIUTh KOOPAUHATHI BEPIIUH poMOa, €CJIM U3BECTHBI YPaBHEHUS IBYX €r0 CTOPOH: 2X —oy — 1 =
0, 2x -5y —34 =0 u ypaBHEeHHUE OJIHOI U3 ero quaroHauen: x + 3y —6=0.

18. 3nas ypaBHeHue 3x —2y + 6 =0 OJHOH M3 CTOPOH yIJIa ¥ YpaBHEHUE €ro OMCCEKTPUCHI X — 3y + 5
=(, cocTaBUTh ypaBHEHUE BTOPOM CTOPOHBI yIJIa.

19. B tpeyronbauke ABC wuszBecTHbI: cropoHa AB: 4x +y— 12 =0, Beicota BM: 5x —4y—-—-15=0 u
Boeicota AH: 2x + 2y —9=0. Hanucars ypaBHeHHs JBYX APYTUX CTOPOH U TPETHEUN BBICOTHI.

20. Haiitu ypaBHEHHE OKPY>KHOCTH, IICHTP KOTOPOM JIEKUT B TOUke (4, 7) W KOTOpas KacaeTcs MpsMoin
3X—4y+1=0.

21. Hammucatp ypaBHEHHE KacaTelIbHOU K OKpy)HOCTH (X + 1)2 + (y —3)2 =25 B Touke (3, 6).

22. HaiiTu ypaBHEHHs KacaTelIbHBIX K OKpYyKHOCTH X2 +y2 = 10, mpoxonsuux yepes Touky (-5, —5).
23. HaiiT kacaTenbHbIe K OKpY>KHOCTH X2 + y2 = 13, mapayutenbHbie npsmoit 4x + 6y —5 = 0.

24. HaiiTu kacaTtesbHble K OKpY)KHOCTH X2 +y2 + 5x =0, nepneHIuKkyssipHble K npsMoit 4x —3y + 7 =
0.

25. OnpenenuTh 3KCUEHTPUCUTET IUIUIICA, €CIIU OTPE30K, COSIMHSIONINN ero (POKYChl BUJIEH U3 KOHIIA
MaJioi OCH MO/ MIPSIMBIM YTJIOM.

26. OmnpeeNuTh 3KCUEHTPUCUTET IUIUIICA, €CITU PACCTOSTHIE MEXTY (POKYCaMU paBHO PACCTOSIHUIO
MeX1y KOHIIaMH OOJIBIION U MaJloi oceil.

27. OmnpeieuTh KCIEHTPUCUTET IUIUIICA, €CJIU €ro 0OJIbINasi OCh BTPOE OOJIbIE MaJIOH.

28. T'mniepOoita xacaetcs npssMoit X — Y —3 =0 B Touke (5, 2). CocraBUTh ypaBHEHUE 3TOH THIIEPOOITHI.
29. Jlana napabona y2 = 6x. Uepes Touky (4, 1) mpoBecTH Takyro XOpAay, KOTopas Jienusach Obl B 3TOH
TOYKE MOMOJIaM.

30. Haiitu ypaBHeHHs AHaMeTpOB napadoibl y2 = 8X, COMPSIKEHHBIX C XOPJIaMH, HAKJIOHEHHBIMU K HUM
noJ yriaom B 45°.



40. HaiiTi Takyro Touky Ha mapabone y2 = 12x, 4ToObl kacaTesbHas B Hell 00pa30oBbIBajia C OCHIO
cumMeTpuu napadonsl yron B 30°.

41. lana mapabomna y2 = 10x. Haiitu k 310l napabose kacaTeiabHbIe B TOYKAX, B KOTOPBIX OHA
nepecekaercs ¢ IpaMon y =4x — 5.

42. OnpenenuTth yroja Mexay BeKTopaMu a ¥ b, eciii BekTop a + 3b mepneHauKysipeH K BEKTOpy 7a
— 5b, aBekTtop a—4b mnepneHIUKYIsApeH K BekTopy 7a— 2b.

43. 3Hast BEKTOPBI, CIIYKaIIHe CTOPOHAMH TPEYTOJIbHUKA AB=c, BC=a CA=bD,

KOJUIMHEapHbIe OMCCEKTPHCaM YIJIOB 3TOTO TPEYroJIbHUKA.

44. Jloka3zatb, YTO CyMMa BEKTOPOB, COCTUHSIONINX LIEHTP MPAaBUIBHOIO TPEYTOJIbHUKA C €r0
BEpIIMHAMH, paBHA HYIIIO.

45. I1pu xakom 3HaueHUU KodpdummeHTa oo BEKTOpbl p = aatSb m q=3a—b oxaxyrtcs
KOJUIMHEAPHBIMH, €CJTM & ¥ b He KOJUTHHEapHHI?

46. Bexktopsl a, b, ¢ u d cBs3ansl cootnomenussmu a/\b = ¢/\d, a/\c =b/\d. [loka3arb
KOJJTMHEapHOCTh BeKkTOopoB a—d u b —C.

47. BeluucIuTh JUIMHY AUaroHalie napajuiesorpaMmma, IoCTPOEHHOIo Ha BeKTopax A =5p+2q u B=p

HalTU BEKTOPBHI,

— 3, eciii U3BECTHO, YTO ]p\Z\/E, |q|=3 u (p~q)=mn/4

48. 3Has 1BE CTOPOHBI TPEYIOJIbHUKA

AB =3p—-4q u BC=p+ 5q, BeUHCIUTH AUHY ero BbIcOTEl CD mpH ycioBUH, UTO BEKTOPHL P U ( —
NEePIEeHAUKYIISIPHBIE IPYT APYTY €AUHUYHBIE BEKTOPHI (OPTHI).

49. Bektop m, nepneHIuKyIsapHbIid k ocu Oz u k BekTopy a = ( 8; —15;3 ), oOpasyeT ocTpblii yroi ¢
ocbro Ox. 3Has, yto | m |= 51, HAWTH €ro KOOPAMHATEHI.

50. Beruucnuts miomnaip napamuieaorpaMma, oCTpOeHHOro Ha BekTopax AB=m +2n u AD =m - 3n,
rie |/m|=5,|n|=3u (m”*n)=n/6.

51. Bekrop X, meprneHIUKYISIpHBINA K BekTopam a=(4;-2;-3) u b=(0; 1;3), obpasyer c oceto Oy
Tymnoi yroi. 3Has, 4To | X | = 26, HaliTH €ro KOOPAMHATHI.

52. BpIYUCIINUTD CUHYC yIila MEXAY AUaroHaJIsMU NapajuieorpaMMa, HOCTPOEHHOTO Ha JaHHBIX
BeKTOpax a=2m+n—p u b=m-3n+p, rae m, n U p — B3aUMHO NEPIEHAUKYIISIPHbIC €TUHUYHbIE
BEKTOPBHI.

53. Haiitu Touky, cuMMeTpuuHyto Touke A( 3; —7; 5) OTHOCUTENBHO IIIOCKOCTH 2X — 6y + 3z — 42= 0.
54. B nyuke, onpeaensieMoM TIOCKOCTSIMHU

3X+y—-22-6=0 u x—2y +5z2 — 1= 0, HalTH MWIOCKOCTH, NEPIEHIUKYIAPHbIE K STUM OCHOBHBIM
IJIOCKOCTSIM.

55. Uepes Touky M(-5; 16; 12 ) mpoBeaeHbI ABE MIOCKOCTHU: OJIHA U3 KOTOPBIX coAepkUT och OX,
apyrag —ock OY. Bbr4McIuTh yroia MeXIy STUMH JIBYMS TUIOCKOCTSIMH.

56. Hanncate ypaBHEHUE MIIOCKOCTH, IEPIICHIUKYISIPHON K MIOCKOCTH 5X -y +3Z2-2=0 u
MepeceKaroIIel ee mo mpsMoii, exarieit B ruiockoctu xOy.

57. Uepes nuHUIO NiepecedeHus miaockoctedt 4x —y+3z2—1=0 u x+5y—z+2 =0 nposectu
TUTOCKOCTB, TMEPICHANKYISIPHYIO K IDIOCKOCTH 2X —Y + 52 -3 =0.

58. IIpoBecTH MIIOCKOCTh Yepe3 NepIeHAUKYISIPhl, ONMyIIeHHbIE U3 Toukh A( —3; 2; 5) Ha IIIOCKOCTH
A4x+y-3z+13=0u x-2y+z-11=0.

59. CoctaBuUTh ypaBHEHHUE TUIOCKOCTH, TTpoxo et yepe3 Touku L(0;0;1) u N(3;0;0) u
oOpasytromeit yron B 60° ¢ mockocteio XOy.

60. B myuke, onpenensieMoM IIOCKOCTsIMU 2X +y—3z+2=0 u 5x + 5y —4z+ 3 =0, HaliTu aBE
NEePICHIUKYIISPHBIC IPYT K APYTY IIOCKOCTH, U3 KOTOPBIX OJHA MPOXOAUT Yepe3 Touky A(4;-3;1).

19.3.4 TecTOoBble 3agaHus

No BapuaHTsl 0TBETOB

3a1a VYcaoBue 3agaun 1 2 3 4
HUSA




2 2
DKCHEHTPUCHTET TUIIEPOOIIBI 69 =1paBeH

4/5

5/4

5/3

Kaxue 13 ueTbipex miockocTell BISIOTCS B3aUMHO
TIePIICH INKYIISIPHBIMH:

(a) x+y-z-1=0,

(6) 2x—2y+5=0,

(®) x+y-z-1=0,

(r) x+y—-z-1=07?

(@) u (6)

() u ()

(6) u (8)

(8) u (r)

Paccrosnue MEXKAY NapaJliCJIbHIMU NPAMBIMHA
3x+4y=0 u 3x+4y-5=0 paBno

Bonbmast nonyocs smtunca 4x° +25y° =100 pasna

25

Kaxkast u3 miockocteit
(a) 5x—2y+3z+1=0,
(6) 5x+2y+3z+2=0,
(B) 2x-5y+5=0,

(r) 2x-5y+z+5=0

X
NepHEHIUKYJIIpHA IPIMOH — = —— = —— ?
p YISp p 5 5 3

©)

(r)

Kakue u3 nepedncieHHbIX nap OpsIMBIX ABISIOTCS B3aHMHO
MePIeHANKYIAPHBIMU?

(a)3x+5y—8=0; (b)3x—5y+8=0; (c)3x=5;
(d)5x+y+8=0; (e)5x—3y+3=0; (f)5y=3;

JlaHbl TpU CTOPOHBI NapajiiesorpaMmma
o9Xx—3y—-14=0; 5x-3y+8=0; 2x+y+1=0.

VYKaKUTe YETBEPTYIO CTOPOHY.

VYron Mexay miaockocTamMu 4X—2y+3z+7=0 u
4x—-2y+3z+1=0 pasen

Paccrosane mexay npsameiMu 4X—3y+7=0 u
4x—-3y+2=0 paBHO

10

2 2
OKCIEHTPUCHUTET AILTUTICA > + 9 =1 pasen

0,8

0,5

0,9

0,7

11

2 2
OKCUEHTPUCUTET TUIepOOoIThI TR} =1 pasen

1,4

1,25

1,2

1,55

12

Kakas u3 MpsAMBIX

x y-1
a _——
(a) =3
y-1

X
© 57

z-4
Ta
z-4

__31

4

X+2 'y 7+

B = —_—=

®) 3 -2 3
X_y+l z-2

M 5= "3

nepreHAnKysipHa miockoctn 2X—5y+10z2+5=07?

(a)

©)

(8)

)

19.3.4 MNMepeyeHb 3ag4aHUM ANA KOHTPOJbHbIX paboTt

1. KoHTponbHas pa6oTta no teme «lpsiMas NMMHUA Ha NJTOCKOCTUY:

Bapuant Nel




1. Iposepurts, uto npamele Y = 3x—1, x-7 y= 7 u X+ y— 7 =0 cayxar croposamu paBHOGEAPEHHOTO

TpEyroJbHUKA.
2. CocTraBuTh ypaBHEHHE NPSIMOH, AEIAIIEH MMONojaM OTPE30K MEXIY TOYKaMHU A(—3; 2) " B(5; — 2) "
oOpasyrorie ¢ oTpe3koM AB yron BAaBoe Oonbmiei, ueM ¢ ocsio OX.

3. HaiiTi HeHTp Kpyra paznyca =8 H KacaroIIerocs AByX MpAMbIX: X — 4y +10=0 u 33X+ 4y =0.

4. CocTaBUTh ypaBHEHHS CTOPOH pPOMOa, 3HAs IIBE IMPOTHBOJIEKAIUE €TO BEPIIMHEI A(—B; 1), 8(5, 7) u

IUIOIIAAb poMOa S=25 602.

5. CocTaBuTh ypaBHEHHUS CTOPOH TPEYrOJIbHHKA, 3HAsA OJHY M3 €r0 BEPIIMH A(3, — 4) 1 YpaBHEHHUS JIBYX BBICOT

7X—=2y—1=0 u 2X—-7y—-6=0.

Bapunant Ne2
1. 3Hasi ypaBHEHHsI OOKOBBIX CTOPOH PaBHOOEAPEHHOro TpeyrojpHuka Y = 3 n X— y+ 4=0, cocrasuts
ypaBHEHUE TPEThel CTOPOHBI, TP YCIOBUH, YTO OHA NMIPOXOAUT Uepe3 Hadyarao KOOpAUHAT.
2. CocraBuTh YpaBHEHHUS CTOPOH TPEYroJbHUKA, 3HAs JIBE €r0 BEPLIMHBI A(3, 5) , B (6, 1) Y TOUKY NepecedeHHs
ero mequan M (4, 0) .
3. Ha ocu opauHAT HalTH TOUKY, OMMHAKOBO YAAICHHYIO OT Hadaja KOOPJUHAT ¥ OT IPSIMON 3X — 4y +12=0.
4. Haiitu TOYKY, CHMMETPHYIHYIO TOUKE Q (—2, — 9) oTHOCHTEIBbHO mpsiMoii 2 X + 5y —-38=0.
5. B Tpeyronbuuke A(—3, - 1) , B (1, - 5) , C (9, 3) , ctopoubsl AB u AC pa3gencHsl B OTHOLLIEHUU

A= 3, cunTas oT obmiei BepmuHEI A. I[IpoBepHThH, YTO TPSMBIC, COCAMHSIONINE TOYKH NIEICHUSI C MPOTHBOJICKAIITIMHA
BEpIIMHAMU, U MeuaHa AM mnepeceKkaroTcsi B OMHOU TOUKe

Bapunant Ne3
. T
1. N3 Touku A(G, 9) HaIIPaBJICH JIy4 IOJ YIJIOM Z k mpsimoit Y ==X+ g Haiitu ypaBHeHue nyua,
OTPaXEHHOI'O OT ITOM IPSIMOK.
2
2. CocTaBUTh ypaBHEHHS KaTETOB MPSIMOYTOJIBHOTO TPEYroJbHMKA, IUIONIa b KOTOporo paBHa 20 ex’., ecly U3BECTHO,

YTO €ro rurmoTeHy3a JICKUT Ha OCU a6cuncc, a BEpIIMHA IPpAMOro yria CoOBIIaJAacT € TOYKOI C (_1, 4) .

3. JlaH TpeyrompHUK A(l, 2) , B (3, 7) , C (5, —13) Berauciauth JUTHHY MEPICHINKYISPa, OMYIICHHOTO U3
BEpLIMHBl B Ha MeAUaHy, IIPOBEACHHYIO M3 BEPLINHBI A.

4. JlaHbl BEpIIMHBI TPEYroJIbHUKA: A(—6, - 3), B (—4, 3) , C (9, 2) . Ha BHyTpenHel Ouccektpuce yrma A
HAiTH TaKyto TOUKY M, 4TOOBI 4eThIpexyrodsHUK ABMC oxazaincs Tpanenuei.

Mpsmbie  3X + 4y —-30=0 u 3X-— 4y +12=0 «xacatorcs oxpyxuocTH, pagnyc kotopoii R = 5. Bbraucauts

IUTOINAAb YeTHIPEXYTOIbHIKA, 00Pa30BaHHOTO 3TUMH KacaTeIHBIMU U PainycaMy Kpyra, TPOBEACHHBIMU B TOUKH KaCaHHS.
Bapuant Ned

1. CocTaBUTh YpaBHEHHS KATETOB HNPAMOYT'OJIBHOT'O paBHO6eILpeHHOFO TpEYrojibHMUKA, 3Hast YpPaBHCHUC T'MIIOTCHY3bI

y= 3X+5 u sepumny npsmoro yria (4, — 1) .
2. [IpoBepuTH, YTO TOUKH A(—Z, — 2), B(—3, 1) , C (7, 7) u D (3, 1) CITy»aT BEPIIMHAMH TPAreIuH

U COCTaBUTH yPaBHEHUsI CPEAHEN JIMHUK U JUArOHANCH 9TOM TpareuH.

3. Ha paccrosiHuM 5 eIMHUIl OT TOYKH C(4, 3) [POBECTH IPSIMYIO, OTCEKAMOIIYI PAaBHBIC OTPE3KH Ha OCSIX
koopauHaT (18 Gamnos).

4. JlaHbl 7Be BEPIIUHBI TPEYTOIBHAKA A(—G, 2) , B (2, — 2) u touka H (1, 2) TepeceyeHrst ero BBICOT.

Brruncnanth koopauHaThl TpeThel Bepmnael C (22 Gamna).



5. CocTaBUTh ypaBHEHHUS CTOPOH TPEYTOJIBHUKA, 3HAsl OJHY M3 €0 BEpIIHH A(—4, 2) ¥ ypaBHEHHS JIBYX MEIUaH:

3X—2y+2=0 u 3Xx+5y-12=0.

2. KoHTponbHasa paboTta no Teme «BekTopHasa anre6pa u npsiMas U NNIOCKOCTb B NPOCTPaHCTBEY:

BAPUAHT Nel

1. Bekropsr @, b, ¢ u d cBszausl cootnomenusamu a/\b = c\d, a/\c = b/Ad. Jlokasars KOJUTHHEAPHOCTh BEKTOPOB
a-dub-c.

2. TIpu KakoM 3HaueHUH KOdPduImenTa o BeKTOpsl P = aida+5b u q= 3a—b okaxyTcs KOJIMHEAPHBIMH, €CIH a |
b me komnmmHeapHbBI?

3. Haitru Touky, cummerpuunyio Touke A(3; -7; 5) oTHocuTenbHO mIockocTH 2X - 6y + 3z - 42= 0.

4. B myuke, onpenensieMoM IockocTsMUA 3X+ Y -2z -6=0 u X- 2y +5z - 1= 0, HaliTu MJIOCKOCTH, NEPIEHIUKYJIIPHBIE K
9THM OCHOBHBIM TJIOCKOCTSIM.

Xx-3 y+4 7-2
2 1 -3

5. Hamucate ypaBHEHHE IIIOCKOCTH, IPOXOAAIIEH Uepe3 NpsaMyro U NapaJICNIbHOM MIPSIMOU

Xx+5 y-2 z-1
4 7 2

BAPUAHT Ne2

1. BbIUHCIUTH JUIMHY AMAroHaeil mapasuieiorpaMMa, OCTPOSHHOro Ha Bektopax A =5p +2q u B = p - 3q, ecnu

H3BECTHO, YTO |p|=\/§, |q|=3 u (p*q)=mn/d

2. 3uas aBe cTtopoHsl Tpeyroiapauka AB = 3p -4q u BC = p + 5q, Beramcnuts nuuHy ero Beicotel CD mpu ycmosww,
YTO BEKTOPHl P M ( — MEPHCHANKYISPHBIE APYT IPYTY €ANHUYHBIC BEKTOPHI (OPTHI).

3. Yepes rouky M(-5; 16; 12 ) mpoBeneHbI JBE IIOCKOCTH: OJHA U3 KOTOPBIX cojnepkut ock OX, apyras —oce OY.
BBEIYHCTUTE YroI MEeXKIY STUMH IBYMSI INIOCKOCTSIMH.

4. Hamucatps ypaBHEHHUE IUIOCKOCTH, IEPIIEHANKYJSIPHOH K utockoctn 5X —y +3z — 2 = 0 u nepecekarolueii ee o
MpSAMOH, Jiexarei B rrockocta XOY.

Xx-2 y-3 z+1
5 1

5. Yepes mpsmyro MPOBECTH IIOCKOCTbD, IEPIEHANKYIISIPHYIO K IIIOCKOCTH

X+4y—-3z+7=0.
BAPUAHT N3

1. Bekrop M, nepneHaukyisipubiid k ocu Oz u k BekTopy a = ( 8; —15; 3), obpasyeT octpsiii yroi ¢ ocsto OX. 3Has,
uro | M| =51, HailTi ero KOOPAUHATHL

2. BBIUHCIUTS MJTOMIA/b TapalIeiorpaMMa, MOCTPOSHHOTo Ha BekTopax AB=m+2n u AD=m-3n, roe | m|=5,
[n|=3u (m~n)=xn/6.

3. CocTaBuUTh ypaBHEHHE IJIOCKOCTH, poxoasuiei gepe3 Touxu L( 0; 0; 1)

4. B myuke, onpenensieMoM miiockoctsiMu 2X +yY—3z2+2 =0 u 5X + 5y — 4z + 3 =0, HaliTH JBe NEPIEHIUKYIISIPHbIC
JPYT K APYTY IUIOCKOCTH, U3 KOTOPBIX OJHA TIPOXOAMT Yepe3 Touky A(4;-3;1).

x-3 y+1 z-2 x-8 y-1 z-6
= = u = =
2 4 3 1 -2

YpaBHEHHE IIOCKOCTH, IPOXOAALIEH Uepe3 HUX.

5. HpOBepI/ITL, YTO MIpsIMbIC NEPEeCeKarOTCA, 1 HallMCaThb

BAPUAHT N4

1. BekTop X, meprneHIMKYJISIpHBIA K BekTopaM a = (4;-2;-3) ub=(0;1;3), obpasyer c ocbto Oy Tymoi yrom.
3Hasd, 4To | X | = 26, HaiiTH ero KOOPIHHATEL

2. BpIUHCIUTE CHHYC YIJIa MEXAY AUAroHaJIMH HapajuienorpaMmMa, IOCTPOSHHOTO Ha JaHHBIX BEKTOPAax
a=2m+n—-pu b=m-3n+p, tae M, N ¥ P — B3aUMHO NEPICHIUKYJSPHBIC OPTHL.

3. Yepes ocb Oz mpoBecTH MIOCKOCTh, 00Pa3yIOIIyIO C MIOCKOCTBIO 2X + Y —\/g z-7=0 yron m/3.

4. Yepes nuHuio nepeceyeHns miockocreid 4X—y+3z—-1=0 u X+ 5y—-z+ 2 =0 npoBecTH INIOCKOCTb,
HEePIEeHANKYISIPHYIO K IIockocTn 2X —Y + 52 -3 =0.



5. TIpoBecTH IJIOCKOCTD Yepe3 HEPIEHANKYIISAPHI, ONyIeHHbIE 13 TOYKH A(—3; 2; 5) Ha IIOCKOCTH
IX+y—-32+13=0u x—-2y+2z-11=0.

19.3.5 Tembl KypcoOBbIX paboTt
He npeaycMoTpeHbl

19.3.6 Tembl pechepaToB

He npeaycMoTpeHbl

19.4. MeToaunueckue MaTepuanbl, onpegensowme npoueaypbl oueHMBaHUA 3|-|a|-|m7|, yMeHVII?I,
HaBbIKOB U (MHVI) onbiTa AeATeNIbHOCTU, XapakTepUuslyrnLwux 3tanbl (*)OpMVIpOBaHVIﬂ KOMMNeTeHUun

OueHKka 3HaHWW, YMEHUN N HaBbIKOB, XapakTepusyolwaa atanbl (opMUPOBAHUA KOMMETEHUMIA B
pamMKax U3y4yeHus ANCUMNITMHBLI OCYLLIECTBNAETCA B X04e TEKyLLEen U NPOMeXyTOYHOW aTTecTauun.

Tekywan aTrectaumsi NpOBOAUTCA B COOTBETCTBUM C [lonoxeHMeM O Tekylwen artrectauum
obyyaromxca nNo  nporpaMmaMm  Bbicllero obpa3oBaHMsi  BopoHeXckoro  rocygapcTBEHHOro
YHuBepcuTeTa. Tekywada atrectaumsa npoBogutcs B popMe ycmHozo onpoca (UHOueudyarnbHbIl orfpoc);
nucbMeHHbIx pabom (KoHMporbHbie pabomel.); mecmupoegaHusi; Kputepumn oLeHnBaHns NpUBeaEHbI BbiLLE.

MpomexyToyHas aTTecTaums NPOBOAUTCA B COOTBETCTBUM C [1OMNOXEHMEM O MPOMEXYTOYHOM
aTTecTaumm obyyaroLmxcsa no nporpamMmmam BbicLlero obpasoBaHus.

KOHTponbHO-U3MepuTenbHble MaTepuanbl MNPOMEXYTOYHOWM aTTecTaumy BKMYawT B cebs
TEOpeTMYecKkne BOMPOCHI, MO3BOMNSAIOWMNE OLEHUTb YPOBEHb MONYYEHHbIX 3HAHWN W MpaKTU4YecKkue
3aJaHusi, NO3BONSIIOLLME OLEEHUTL CTeMNeHb CHOPMUPOBAHHOCTU YMEHMIN N HABLIKOB.

Mpy ouEHMBaHUM UCNONb3YHOTCA KONMUYECTBEHHbIE LUKamnbl OLEHOK. Kputepun oLeHuBaHUS NpuUBedeHs
BbILLE.

KonTtponsHO-m3MepurensHbiil MaTepuan Ne 1

1. HexapTtoBbl koopauHaTel. [Ipocreimue 3anaun. Teopema UeBsl.

2. Ipu KaKoOM yCJIOBHH OTPE30K, coemuustomuii Touku A(ag, b;) u B(ay, by), mepecexaer momoxurensHyI0O Moayoch
ocu OX?

3. JlaH TpeyroibHUK A(l; 2) , B (3; 7), C (5; —13) . BbIumciuTs JUTMHY TIEpIICHANKYIISIpa, OMYIIEHHOTO U3

BEpIIMHBI B Ha MeIuaHy, IPOBEACHHYIO U3 BEPUINHBI 4.
o 2 2 o
4. Haiiure ypaBHeHus conpsikeHHbIX auameTpos smmunca 4X° + 9y = 36, ojun u3 KOTOPHIX UMEET YIIIOBOH

KOd(ppHUIIIEHT kl =3/ 2. Cnenaiite uepresx.

5. Hansl Toukn A(0, 1, -1), B(1, -1, 2), C(3, 1, 0), D(2, -3, 1). Haiitu xocunyc yrma ¢ wMexay Bekropamu AB u
CD.
6. Haiitu Touky, cummerpuanyto touke A(3;—7; 5) oTHOcHTenbHO miockocTi 2X — 6y + 3z —42=10.
2 2
7. Omnpenenuts BUI HOBEPXHOCTH (X + y) +2° =0 ucxemarnuecku U300pa3uTh ee.
8. Ompenenuts yroi Mexay Bektopamu a u b, ecnm Bektop a + 3b meprnenaukysspeH Kk Bektopy 7a— 5b, a Bekrtop

a—4b mepnengukynsapeH Kk BexkTopy 7a-— 2b.

KonTtponsHo-m3MepuTensHbIi MaTepuan Ne 2

1. VYpaBuenue nunun. [lonspusie koopauHatsel. [lapannensHslil nepeHoc.

2. Haiitu koopauHATBI TOUKH, CHMMETPUYHON TOUKE A(X, y) OTHOCHTEJIFHO OMCCEKTPUCHI BTOPOTO KOOPJMHATHOTO
yria.

3. CocTaBUTh ypaBHEHHE MPSIMOH, A€Ml MononaM oTPe30K MEXIY TOUKaMHU A(—3; 2) u B (5; - 2) u

o0Opasytoliei ¢ oTpe3koM AB yroy BABOE OOJBIIEH, YeM C OCHIO X.



o 2 2 o
4. HaI/I,HI/ITe YpaBHCHUSA COMPSAKCHHBIX ATUAMETPOB JJIJIUIICA 4X + gy = 1, OJUH M3 KOTOPbIX UMECT YIJIOBOU

ko3 punmeHT k1 =2/ 3. Cnenaiite uepresx.

5. Bekropsl @, D, C enuuuuHOil nmmHEI 06pa3yioT momapHo yriasl 60°. HaiiTu yron Mexay BeKTOpaMH a |
b-cC.

6. B nyuke, onpenensieMoM miockocTsiMa 3X+Yy —22—6 =0 u X —2y +52 — 1=0, HaiiTi rurockocty,
MEePICHIUKYISIPHBIC K TUM OCHOBHBIM IIOCKOCTSIM.

7. Omnpenenuts Buj nosepxnoctn XY = Z + 1 u cxemarnuecku u3oGpasuts ce.

8. HamucaTh ypaBHEHHE KacaTeIbHO K okpyxkHOCTH (X + 1)? + (y —3)° =25 B Touke

(3, 6).

KonTtponsHO-m3MepuTenpHbI MaTepran Ne 3

1. Koopaurats! Bektopa. Konmmnaeaprsie BekTopsl. PaznoxkeHne no 1ByM HEKOUTMHEApPHBIM BekTopaM. CkaysipHOe
IIPOMU3BEICHHUE.
2. Haiitu TouKy, paBHOYIANEHHYIO OT Ocei KOOpAMHAT U ToukH (3, 6).
3. IToka3atb, uTO IpsAMas MapajulelabHas aCUMIITOTE IHIIepOOIIbL, IepecekaeT runepoory B onHoi Touke. (Iloropenos
I'maalV Ne22)

2 2
4. CyIecTBYIOT J1 KacaTenbHble, nposeaeHnbie k ommancy 4X° +25y° =100 wus toukn A(1, 1). Eciu na, To
HanuIuTe UX ypaBHeHus. OTBeT 00OCHYHTE.
5. Bekropsr d, b , C enmnmunoil nuHbI 06pasyroT nomapHo yrisl 60°. Haiiti yron Mexay BektopamMu @ U
b+cC.

X-3 y+4 7-2

6. Hanucats ypaBHeHME IIJIOCKOCTH, IPOXOAAIIEH Uepes NpsMYIo > 1 3 U napajuleIbHOU IPSIMOT
X+5 y-2 z-1
4 7 2
2 2
7. OmnpenenuTs BUI OBEPXHOCTH (X + y) +Z° =1 u cxematmuccku n306pasuth ee.
8. Jloka3zaTp, 4TO cyMMa BEKTOPOB, COSAMHSIONINX IEHTP MPAaBHUILHOTO TPEYTOJILHUKA C €r0 BEPIIMHAMM, PaBHA HYIIIO.
KouTponbHo-uzMepurensHblil Matepuan Ne 4
1. IIpsimas Ha nnockoctu. ITydok npsmeix. PaccrosiHue ot ToYky 10 IpsAMOI.
2. Ipu KaKOM yCJIOBHH OTPE30K, coemunstomuii Touku A(ag, b)) u B(ay, by), mepecexaer otpumatensHyro moayocs
ocu OY?
3. Iposeputs, uto npsivbie Y =3X—1, X—7y =7 u X+ Yy—7=0 cuyxar croponamu paBHOGEIPEHHOTO
TpeyroJbHUKA.
2 2
4, CyIECTBYIOT 1IN KacaTelbHbIe, IPOBeAeHHbIe K omauncy 4X° + 25y =100 w3 Touku A(l,?2). Ecmu aa, To
HaNuIuTe UX ypaBHeHus. Cuenaiite ueprex.
5. Haust Toukn A(1, 0, 1), B(-1, 1, 2), C(0,2,-1). Ha ocu z Haiitu Takyio Touky D, uro6wl Bexktoper AB u CD
OBbUIH NEPIEHANKYIISPHBI.
6. Yepes Touky M(-5; 16; 12 ) npoBejeHsl ABE MIOCKOCTH: OJIHA U3 KOTOPBIX cogepxut ocb OX, npyras —ocs QY.
BBIUHCIINUTD YTrOJ MEXAY TUMHU BYMSI IIIOCKOCTSMH.
2 2
7. Omnpenenuts BUJ TOBEPXHOCTH (X + 4) +52° =1 u cxemaruuecku n300pa3uTh ee.
8. B pombe ABCD paHbl quaroHanu AC =a u BD =D. Pasnosxurs no stum JIBYM BEKTOPaM BCE BEKTODPBI,

coBnanaomue co croporamu poméa: AB, BC, CD u DA.

KontponsHo-usmepurensHelil Matepuan Ne 5

1. IIpeobpa3oBaHne CHCTEMBI KOOPIUHAT.
2. JlaHbI KOOpAMHATHI IBYX CMEXHBIX BepminH 4 u B kBaapata ABCD. Kak HailTh KOOpIMHATHI OCTAIBHBIX BEPIITHH?



3. Jlokaszatb, 4yTo yepe3 Touky B(4, -5) HEBO3MOKHO IPOBECTH MPIMYIO TaK, 4TOOBI paccTosiHue ee oT Toukn C(-2, 3)
ObLI0 paBHO 12.

4, CyLIeCTBYIOT 1 KacaTenbHbie, poBeennbie K runepbone 4X° —25y? =100 3 Toukn A(5, 2). Ecim na, 10
HanuImuTe uX ypasHeHus. OTBeT 000CHYyHTE.

5. JlaHbl BeKTOpHl A = (2, n, 3) u b= (3, 2, —1) . TIpu kakoM 3Ha4YE€HUU N STU BEKTOPHI MEPHCHANKYIAPHBI?
6. Hanmcats ypaBHEHHE IIOCKOCTH, TIEPIICHANKYISIPHOH K IIIOCKOCTH 5X —Y +3Z — 2 = 0 u mepecekaromiei ee mo
MIPSIMOIA, JTexariei B rmockoctu XOY.

7. OrnpenenuTsh BUI TOBEPXHOCTH X* + Xy = O u cxemarnuecku m306pasuts ee.

8. HaiiTi KacaTenbHbIC K OKPYKHOCTH X + Y2 + 5x = (), MepreHIUKy/IsSpHbIe K IpsMoil 4X — 3y + 7 = 0.

KonTtponsHO-m3MepuTensHbIi MaTepuan Ne 6

1. WuBepcust.
2. JlaHbI KOOpAMHATHI IBYX BepIIMH A U B paBHOCTOpOHHEro TpeyroiabHuka ABC. Kax HaliTH KOOpAUHATHI TpEThei
BepuuHbI? PaccMoTpeTs npumep: A(O, 1) B(2, O) (Tloropenor I'maal Ne21)
3. BEIpa3uTh paccTosiHIE MEXAY TOYKAMHU Yepes HOJIsIpHbIe KoopauHaThl 9THX Touek. ([Toropenos ImaBalV Ne2)
4, CyIecTBYIOT 1 KacaTe/bHble, IPOBEeHHbIE K runepbone 4AX? — 25y2 =100 wu3 touku A(S,2). Ecnu na, To
HaNuIIuTe X ypaBHeHUs. Crenaiite uepTex.
5. JlaHbl BEKTOpHl & = (2, n, 3) u b= (3, 2, m). IIpu kakux M U N 3THU BEKTOPHI KOJJIMHEAPHBI?
x—-2 y-3 z+1
6. Yepes mpsiMyro 5 = 1 = 5 MIPOBECTH IUIOCKOCTh, MEPIEHANKYIISPHYIO K IIIOCKOCTH X + 4y —32 +7 =
0.
7. Omnpenenuts Bua nosepxnoctn XY + YZ = 1 u cxemarnuecku n300pa3uTh ee.
8. HaiiTi ypaBHEHHE OKPYKHOCTH, LIEHTP KOTOPOU JIS)KUT B Touke (4, 7) u KoTopas kacaercs nmpsamoid 3X —4y +1=0.
KoHuTponbHOo-u3MepurenpHblil Matepuai Ne 7
1. Konnueckue ceueHns, KOHUIECKUX CEUEHUH B IOJISIPHON CHCTEME KOOPMHAT.
2. Haiitu koopAMHATBI TOUKH, CHMMETPUYHOM TOUKE A( X, y) OTHOCHTEIIHO OMCCEKTPHCHI IIEPBOTO KOOPAMHATHOTO
yria.
3. Touka A(5, -1) sBnsercs Bepumnoii kaapara 4X —3Y —7 = 0. CocTaButh ypaBHeHHs NPSIMBIX, HA KOTOPBIX
JIe)KAT OCTAJIbHBIE CTOPOHBI KBaJpaTa.
4. CymiecTBYIOT JIM KacaTellbHbIe, IIPOBEICHHBIE K THIepOoIte 4x* — 25y2 =100 w3 touku A(2,5; 1). Eciu na, T0
HaNMIIUTe UX ypaBHeHUs. OTBeT 000CHYyIiTE.
5. Jans Toukn A(1, 3, 2), B(0, -2, 4), C(2, 1, 0). Haiitu Touxy D(X, Y, z), npu ycnosun, uto AB+CD =0.
6. Yepes ocs Oz mpoBeCTH MIOCKOCTh, 00PA3YIOIIYIO € TUIOCKOCThIO 2X + Y ,\/g 2-7=0 yron n/3.
7. Onpenenuts Bua nosepxHoctd XY = YZ u cxemarnyecku n300pasuthb ee.
8. B nyuke, onpenensieMoM miockoctsiMu 3X+Yy —2z2—6 =0 u X — 2y +52 — 1= 0, HaiiTH 1uIockocTy,

NEPHOCHAUKYIIAPHBIC K 9TUM OCHOBHBIM ITJIOCKOCTSM.

KontponsHo-u3mepurensHelil Matepuan Ne 8

1. YpaBHEHUS KOHUUECKUX CEUEHUH B IEKAPTOBOM CUCTEME KOOPIUHAT.

2. Kakomy ycioBHIO ZOIKHBI YOBIETBOPATH KOOPAMHATHI BEPIINH Tpeyroiabuuka ABC st Toro, 9To0BI yron A Obul
Goubiie yrna B?

3. OnpenenuTs, IpU KaKUX 3HAYEHMSIX M U N 1Be mpsambie MX + 8y +n=0, 2x+ my —1=0 1) napannensusr;

2) coBNanaloT; 3) MepreHIUKYISPHBI.
4. Haiitu ypaBHEHME OKPYKHOCTH, LIEHTP KOTOPOM JIEXKUT B Touke (4, 7) M KoTOpas kacaercs npsimoii 3X —4y +1=0.

5. Hanst Toukn A(2, 3, 2), B(0,2,4), C(4,1,0). Haiitu rouky D(X, Y, Z), eciu BEKTOpBI A_B U C_D paBHBI.



6. Yepes munaMI0 mepecedeHus miockocteit 4X—y +3z2—1=0 u X+ 5y -z + 2 =0 npoBecTH MIOCKOCTh,
MEPIICHANKYIIIPHYIO K IIOCKOCTH 2X —Y + 52 -3 =0.

2
7. Onpenenurs BUJ TOBEPXHOCTH (X + y) +YZ= O u cxemaruuecku n306pasuts ee.

8. UYepes TouKy mepecedeHus npsamMeix X +y—6 =0, 2X—y — 3 =0 mpoBectu npsamyo oz yriaom B 45° x mpsmoit 3X

KonTtponsHo-u3mepurensHblil Matepuan Ne 9

1. M3yueHne KOHUYECKUX CEYCHUM.
2. Hans! Tpu Bepmmab mapauenorpamma ABCD: A(1, 0), B(2, 3), C(3, 2). Haliti koopAWHATH Y€TBEPTOH BEPUIHHEI
D u ToukM mepeceueHns TuaroHaneH.
3. JlaHbI TBE IPOTHBOIIONIOKHBIE BepMHEI kBagpata A(-1,3) um C(6, 2). CocTaBUTh YpaBHEHHS €TI0 CTOPOH.
4, Haricats ypaBHeHHe KacaTelIbHOH K okpyxkHOcTH (X + 1)° + (y —3)? =25 B TouKe (3, 6).
5. IIpu mapamnensHOM nIepeHoce Touka A(2, 1, -1) mepexoawnt B Touky B(l, -1, 0). B kakyro TOUKy mepexoquT HadaIo
KoopAuHAT?
6. [IpoBecTH TIIOCKOCTH Yepe3 MepIeHIUKYIISPbL, OyIIeHHbIe n3 Touku A(—3; 2; 5) Ha mockoctn 4X +y —3z +13 =
0Oumx—2y+z-11=0.
7. OmnpenenuTs BUI OBEPXHOCTH (X + y) . ( y+ Z) =1 u cxemarnueckn u306pasuTs ce.
8. Haiitn KacaTenbHbIe K OKpYKHOCTH X° + Y2 = 13, mapauienbHbie mpsiMoii 4X + 6y —5 = 0.
KonTponbsHo-uzmepurensubii Matepuan Ne 10
1. KacarenpHast K KOHUYECKOMY CEUECHHUIO.
2. Ipu KakoM yCJIOBHH OTPE30K, coemunstomuii Touku A(ag, b;) u B(ay, by), mepecexaer momoxurensHyI0 Moayoch
ocu OY?
3. CocTaBuTh ypaBHEHHE TPSIMOH, ecii Touka P(2, 3) ciyUT OCHOBaHHEM MEPICHUKYIISPA, OMYIICHHOTO U3 Havana
KOOPJHMHAT Ha 3Ty MPSAMYIO.
4. HaifTi ypaBHEHHS KacaTeNbHBIX K OKpYXHOCTH X° + y* = 10, HPOXOIAIINX Yepes TOUKy
(-5,-5).
5. Hanet Toukn (1, 2, 3), (0, -1, 2), (1, 0, -3). Haiitu Touku, CAMMETpUYHbIC TaHHBIM OTHOCUTEJILHO HAYaJIa
KOOpPJHHAT.
6. Hanmcats ypaBHEHHUE INIOCKOCTH, MIEPIICHANKYIIPHOH K IDIOCKOCTH S5X —Y +3Z — 2 = 0 U mepeceKkaromiei ee mo
MpSIMO, exaniei B mnockoctu XOY.
2
7. Omnpenenuts Bug mosepxuoctn X+ Y+ 727 = 0 u cxemarnuecku n3o6pasuts ee.
8. Ha npsimoti 4X + 3y — 12 = 0 HaifTH TOYKY, paBHOYJAICHHYIO OT To4eK (—1,-2) u
(1, 4).

KonTponbHo-uzmepurensueiii Matepuan Ne 11

doxkanbHBIC CBOMCTBA KOHMYECKUX CEUCHHIA.
2 2
Jokazats, 9T0 OKpyxHOCTE X  + Y° + 2aX+1=0 ne nepecexaercs c ocbi0 Y.
Haiiti mpoekmio Touku A(-6, 4) Ha mpsmyro 4X — 5y +3=0.
Haiftu kacatenbHbIe K OKpyKHOCTH X° +Yy* = 13, mapamtenbubie npamoii 4X + 6y —5=0.
Hanet Toukn (1, 2, 3), (0, -1, 2), (1, 0, -3). Haiitu Toukyu, CHMMETPHYHBIE JAHHBIM OTHOCHTEILHO KOOPANHATHBIX
IUTOCKOCTEH.

6. CocraBuTh ypaBHEHHE INIOCKOCTH, Tipoxoasiieii yepes Toukd L(0;0; 1) u N (3;0;0) u obpasyrorueii yroa B 60°
¢ miockocteio XOy.

ok 0D

2 2
7. OrmnpenenuTs B TOBEPXHOCTH (X + y) + (X — y) =1 u cxemarnueckn n3o6pasuTs ce.

8. OnpenenuTs SKCLHEHTPUCHUTET JIUINIICA, ECIIH OTPE30K, COSANHSIONMHN ero GOKYyChl, BUJEH U3 KOHIIA MAJIIOW OCH MO
IPSIMBIM YTJIOM.
KonTtpoasHo-m3MepuTenspHbIil MaTepuan Ne 12

1. Onruueckue cBOiCTBa.
2. Hoxkazats, uto Touku (1, 1), (2, 3), (0,4), (-1, 2) sBuA0TCSA BEepIIMHAMH MIPSIMOYTOJIBHHKA.



3. IIpu kakoM ycnoBuM AJis IpsAMBIX aX + by =0, a X+ bly =0 ock X sBIAETCA GHCCEKTPHCOH 06PA3OBAHHBIX

umu yriao? (Ioropenos I'masalll Ne30)

4. Haiitn KacaTenbHbIe K OKPYKHOCTH X° + Y + 5X = 0, mepreHanKyspHbe K mpsvoit 4X — 3y + 7 = 0.
5. Jlan BekTOop @ = (l, 2, 3) . Haiiti xonnuHeapHsIil eMy BekTop ¢ HadanoM B Touke A(1, 1, 1) u xoHnom B Ha
IUTIOCKOCTH XY.
6. B myuke, onpeaensemoM miockoctamMu 2X +Yy—3z2+2 =0 u 5X + 5y —4z + 3 =0, HaifTu 1Be NEPICHINKYIIPHBIC
JIPYT K APYTY IIIOCKOCTH, U3 KOTOPBIX OJHA POXOAUT YE€PE3 TOUKY
Al ;-3;1).
2 2
7. Onpenenurs BUJ TOBEPXHOCTH (X + Z) +y = 0 u cxemarnuecku n306pasuts ee.
8. JlaHbl ypaBHEHHUS IBYX CTOPOH mapasuienorpaMma X +Y—1=0, 3X—y +4 =0 u Touka nepece4eHus ero

nuaronaneit (3, 3). Haiitu ypaBHEeHUS ABYX IPYTUX CTOPOH.

KontpoasHo-u3MepurenbHelil MaTepuan Ne 13

1. JmameTpsl.

2. Janbr oguH KoHeI[ oTpeska A(2, 4) u ero cepenuna M(3, -2). Haiitu npyroii KoHer oTpe3Ka.

3. IToka3aTh, 4TO MpsIMbIe, 3a1aBaeMble ypapHenmsamu aX +by+c=0, ax—-by+c=0 (b # O) , Pacnionoxensl
CHMMETPHYHO OTHOCHUTEIbHO Hayana koopauHat. ([Toropenor I'masalll Ne20)

4. OnpenenuTs YKCICHTPUCUTET JIUIHIICA, €CIIH OTPE30K, COCTUHSIONINI ero OKyCH BUACH U3 KOHIIA MaJIOH OCH IT0JT
TIPSIMBIM YTJIOM.

5. Janel KoopAMHATHI Tpex BepuiuH mapauenorpamma ABCD ¢ Bepmunamu toukax A(2, 3, 2), B(0, 2, 4), C(4,1,0).
Haiitu xoopauHate 4eTBepToii BepminHsl D u Toukn E mepecedeHHs AuaroHaiei.

6. Yepes oce Oz mpoBecTH IIIOCKOCT, 00PA3YIOIIYIO € TUIOCKOCTHIO

2x+y—\/§z—7:0 yron w/ 3.

2 2
7. Omnpenenuts BUI OBEPXHOCTH (X + Z) +y = 4 i cxematiuecku n306pasuTH ee.

8. OrnpeneNTuTh SKCIEHTPUCHTET BIUTUIICA, €CITH PACCTOSHIE MEKIY (OKYCaMH PABHO PACCTOSIHHUIO MEKITY KOHIIAMH
OOJIBIIION U MaJIOM OCEH.

KonTtpoasHo-u3MepuTenbHelii MaTepuan Ne 14

1. Knaccudukanus KpuBbIX BTOPOTO MOPSIIKA.
2. KakoMy ycloBHIO JOJDKHBI yIOBIETBOPSTH KOOPANHATHI BEPIIUH TpeyroabHuka ABC, 94ToObl OH ObUI
TIPSIMOYTOJIBHBIM € TIPSIMBIM yTJIoM TipH BepiunHe C.
. 2 2
3. Haiiti kacarenpHble K OKpyxkHOCTH X + Y© + 2ax+ 2by =0, mapasnnenbHble KOOPAMHATHBIM OCSM.
4. OmnpenenuTs 3KCHEHTPUCUTET JIUINIICA, €CIIN PACCTOSHUE MEX Ty (POKycaMH PaBHO PACCTOSIHUIO MEXIY KOHIIAMHU
GoJbIION M MaJIo OCel.
5. Hanbr oqun kouer otpe3ka A(2, 3, -1) uero cepenuna C 1, 1, 1). Haiitu BTopoii koHer otpeska B(X, Y, z).
X y+7 z2-3 .
6. Hampsmott — = —— = HAWTH TOUKY, Omrpkaifryro k Touke (3, 2, 6).
2 -1
7. OnpenenuTs BUA noBepxHocTn XZ =Y — 1 v cxemarnueckn n300pa3uTh.
8. Brruucnuts JuMHy TaroHajiel napaiienorpaMMa, ocTpoeHHoro Ha Bektopax A =5p +2q nu B =p-3q, ecim

U3BECTHO, YTO |p|=\/§, lg|=3 u (pq)=n/4

KonTponbsHo-uzmepurenbubiii MaTtepuan Ne 15

1. MHBapuaHTHI KPUBBIX 2-TO MOPSIKA.

2. JHoxkazatse, uto Touku (0, 0), (-1, 1), (0,2), (1, 1) sBIsAIOTCS BepIIMHAME KBaIpara.

3. Ipu kakom yciosun npsmas aX + DYy +C =0 nepecexaer nonoxutensHyro noxyoch X (OTPUINATENBHYIO HOTYOCH
X)?

. OnpenenuTs HKCIEHTPUCUTET AIUINIICA, €CIIH eT0 OOIbIIast OCh BTpOe OOJIbIIIe MaIOH.
5. Janst yetbipe Toukn A(6, 7, 8), B(8, 2, 6), C(4,3,2) D(2, 8, 4). Jloka3aTh, 4TO OHH SBIISIOTCS BEpITUHAME pOoMOa.



1.
2.

X—4 +3
Hanucates ypaBHeHUE MIOCKOCTH, KOTOpasi IPOXOAUT uepe3 Touky (3, 1, —2) u yepes npsmyro = y =

2

N

2
Onpenennts Bug nosepxuoctn Y + YZ = 4y cxemarnueckn H306pasuTs ce.

OHpe)IeJ'II/ITI) OKCHCHTPUCUTET JJUIUIICA, €CJIN €TO 00JIbIIIast OCh BTpOC 0oJIbIIC MaJIOH.

KontpoapHo-m3mepurenbHbIin MaTepuai Ne 16

LleHTpBI KPUBBIX BTOPOTO MOPSIIKA.
Janbl koopauHaTe! BepmiH A 1 B paBHOcTOpOoHHero TpeyromsHuka ABC. Kak HalTH KOOpIUHATH TPEThEH

BepmuHEI? Paccmotpers mpumep: A(0, 1), B(2, 0).

3.

CocraBuTh ypaBHEHHE KacaTeJIbHbIX K OKPY>KHOCTH C IEHTPOM B Touke (3, 6) u paanyca g\/85 MIPOXOAALINX

gepes Touky (1, -2).

4,

5.

X2 2

Haiitu kacaTenbHble K onmuncy — + — =1, mapannensusie npsmoii 6X — 2y —5 = 0.

Joxka3zats, uto yetbipexyroisHuk ABCD c Bepmmnamu B Toukax A(l, 3, 2), B(0, 2, 4),

C(4,1,0) D(2,2,2) sBusercs mapauieIorpaMMOM.

6.

UYepes muaMIO TIepecedeHus miockoctel 4X —y + 32— 1=0 u X + 5y —z + 2=0 mpoBecTH IIOCKOCTb,

MEPIICHANKYISIPHYIO K Iockoctn 2X —Y + 52 -3 =0.

7.
8.

Onpenenuts BUA noepxHoctn XZ + Y7 = 2 ¥ cXeMaTHUecKn H306pasuTh ce.

Hana npsimast 3X — 4y — 10 = 0. Haiiti ypaBHEHHE MPSIMOIi, TapaIeTbHON TaHHOH U OTCTOSIIEH OT Hee Ha

pacCTostHun 3 CIAVHMUII.

KonTtpoasHo-u3MepurenbHbIil MaTepuan Ne 17

1. [TpumeHnenus GpokaabHOro cBoicTBa runepoosl (1).
2. Ipu KaKoOM yCJIOBHH OTPE30K, coemunstomuii Touku A(ag, b)) u B(ay, by), mepecekaer oTpumatensHyro moayoch
ocu OX?
3. Hanucats ypaBHeHHE MPSMOH, poxo/stiieii uepe3 Touky A(S,2) Ha paccrosuuu 4 exunwmi] oT Touku B(-3, 1).
2 2
y _ y
4. Jan smmune — +~— =1. Yepes Touky (1, 1) npoBecTu Xopy, AeALLYIOCS B 3TOM TOUKe HOMOIAM.
5. Ha ocu X wmaiitu Touky C, paBHOyAaneHHyro oT AByx Touek A(1, 2, 3), B(-2, 1, 3).
6. IIpu xakoM yClI0BUU IUIOCKOCTb, 3a/laHHas ypaBHeHUEM aX + by +cz+d =0, nepnenmuxynspHa miockocTu Xy?
7. Omnpenenuts Bux mosepxuoctn XZ + YZ = 0 u cxemarnuecku n3o6pasuts ee.
2 2
X
8. Haiitu xacarenbHbIe K ayuuncy —— + T =1, napajiesibHbie mpsaMon 6X — 2y —5 =0.
KonTtpoasHo-u3MepuTensHbIil MaTepuan Ne 18
1. BekTopbl B POCTPaHCTBE, Pa3JIoKEHHE 110 TPEM HEKOMIUIAHAPHBIM BEKTOpPaM.
2. JlaHbl TOUKH A(—3, 2) u B (4, 1) . Jlokasate, 4To OTpe3ok AB TmepeceKkaeT och Y, HO He MepPecekaeT och X.
Kaxkyro u3 momyoceit Yy (II0JI0KHUTENBHYIO WM OTPULIATENBHYIO) TIepeceKaeT OTpe3ok AB?
3. Haiitu paccrosinue Mexy napauieabHbIMU npsiMbiMid 3X +4y —5=0 u 3x+4y +10=0.
2 yz
4, OnpenenuTh IIHHE CONPSIKEHHBIX JHAMETPoB dnnca — + — =1, xoTopsle 06pa3yroT Mexmy coboit yron B
60°.
5. Hatit Touku, papHoorctosmue ot Touek (0, 0, 1), (0, 1,0), (1, 0,0) u oTcrosmue OT IVIOCKOCTA YZ Ha
paccrosiHue 2.
2
6. OmnpenenuTs BUI TOBEPXHOCTH (X + Z) +YZ= O u cxemaruuecku u306pasuTs ee.
7. Haiitu paccrosiHne Mexy mapauieabHbIMU MpsMbIMU 3X +4y —15=0 u 3x+4y +20=0.



8. Bekrop m, neprenaukyaspHbiil k ocd Oz u k Bekropy a = ( 8; —15; 3 ), oOpasyer ocTpblii yroi ¢ ocbto OX. 3Has,
gro | m| =51, HaiiTH ero KOOPIAHUHATEHL

KontpoasHo-u3MepurensHslil Matepuan Ne 19

1. BekxropHoe npousseneHue.
2. CocraBuTh YpaBHEHHE OKPYKHOCTH C LIEHTPOM B Touke (1, 2), Kkacatormeiics ocu X.
3. Hana npsimast 3X — 4y — 10 = 0. Haiftu ypaBHeHHE MPsIMOii, apaiieIbHON TaHHO! M OTCTOSIIEH OT Hee Ha
paccTosiHUM 3 eIUHUILI.
2 2
W
4. Hanmcats ypaBHEHUS IBYX PaBHBIX CONPSDKEHHBIX THAMETPOB dJUHIICa — + E =1.
5. B mnockoctn Xy Haiith Touky D, paBHOynmaneHHYIO OT TpeX JaHHBIX TOUEK
A(0, 1, -1), B(-1,0, 1), C(0, -1, 0).
6. [IpoBecTH TIIOCKOCTH Yepe3 NMepHeHANKYISPEL, OnylieHHbIe U3 Toukn A( —3; 2; 5) Ha rutockoctu 4X +y — 3z +13
=0mx-2y+z-11=0.
7. Onpenenurs BUJ TOBEPXHOCTH (X + y) ( y— Z) =1 u cxemarmaeckn n306pasuts ee.
8. Hamucats ypaBHEHHE TPSIMOM, POXOsiiei dyepe3 Touky A(S, 2) Ha paccTosHuu 4 emuHHI] OT Toukn B(-3, 1).
KonTtpoasHo-u3MepurenbHelii MaTepuan Ne 20
1. CmMmemnaHHOE IPOU3BEICHHE.
2. CocTaBuTh ypaBHEHHE OKPYKHOCTH C IIEHTPOM B Touke (-3, 4), mpoxozsmiell uepe3 Hayaao KOOpAHUHAT.
3. Ha npsimott X + 3y = 0 HaiiTi TOUKY, paBHOYJAJIICHHYIO OT Hadalla KOOPJMHAT U OT mpsiMoit X + 3y —2 = 0.
2 2
y _ y y
4. Jan snmune — +— =1, Haiitn ypaBHeHue runep60sibl, BEPIIMHBI KOTOPOii HaXoAATCs B GOKycax, a POKychl — B

BEpLIMHAX JAaHHOI'O 3JIJIUIICA.

5. Haiitu paccrosiaus ot Touku A(1, 2, 3) mo: a) KOOPAWHATHBIX TIOCKOCTEH; 0) oceil KOOpANWHAT; B) Havasa
KOOpAUHAT.
6. CocTaBuTh YypaBHEHHE IJIOCKOCTH, €CJIM U3BECTHBI IBE TOUKU (le Yis 21) Hu (XZ, Yo, Zz) , CHMMETPUYHO
pAacIojoKeHHbIE OTHOCUTENIHO Hee.
2
7. Onpenenuts Bug nosepxnoctn X + Z + X° =0 u cxemarnuecku nso6pasuts ee.
2 2
X y
8. Han sipmne — + — = 1. Yepes Touky (1, 1) mpoBecTr XopAay, OSISAIIYIOCS B 3TONW TOYKE ITOTIOIAM.
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1. [TpeoOpa3oBaHKe CUCTEMbI KOOPANHAT B IPOCTPAHCTBE.
2. KakoMy yciIoBHIO JOJKHBI YJOBJIETBOPATH KOO OUIIMEHTHI ypaBHEHHS OKPYKHOCTH

X2 + y2 + 2ax + 2by +C =0 s Toro, 4To6BI OKPYKHOCTH a) He TlepeceKanach ¢ 0Cbl0 X; 6) mepecekanach ¢ OCbl0 X B

JIBYX TOYKax; B) Kacajach ocu X?

3. JaHbl ypaBHEeHUs [BYX CTOPOH napajuienorpaMmma X +Y—1=0, 3X—y +4 =0 u Touka nepece4eHus ero
nuaronanei (3, 3). Halitu ypaBHeHUs IBYX APYTHX CTOPOH.
2 yz
4. Haiitu xacatenbHble K runepbone —— — ? =1 BTouKax mepeceueHus ee ¢ NPAMO
3x—-5y=0.
5. Hana Touka A(1, 2, 3). Haiitn ocHOBaHUsI IEPIICHANKYJISIPOB, OMYIICHHBIX HA KOOPJAWHATHBIE OCH M KOOPIMHATHbIC
IUIOCKOCTH.
6. Hoka3zarhb, 4TO IpsAMas NEPECEUEHNs IIOCKOCTEMN, 3aJaHHbIX ypaBHeHUAMH &y X + bly = d1 u X+ bzy = d2

napajuiesibHa OCH Z.
2 2
7. Onpenenuts Buj MOBEPXHOCTU (X + Y) — (Z - 1) =0 u cxematmueckn n300pa3uTh ee.

8. Haiitu Bepumny, hokyc u qupektpucy napadois 8Y = X2 +4x.



KontponbsHo-usmepurensuslilt Matepuan Ne 22

1. YpaBHEHHE OBEPXHOCTH M KPHBOH B IPOCTPAHCTBE.
2. CymecTByeT JI1 napajuleNbHbIA epeHoc, Mpu KoTopoM Touka (1, 2) mepexoaut B Touky (3,4), aTtouka (0,1) —B
touky (-1,0)?
3. Ha npsimo#t 4X + 3y — 12 = 0 HaliT TOUKY, paBHOYyIaJIeHHYIO OoT Touek (—1,-2) u (1, 4).
4. T'umrepOomna xacaetcst mpsmoit X —Y —3 =0 B Touke (5,2). CocTaBUTh ypaBHEHHE 3TOH rUNepOOIIHL.
5. Hansr Touxkn A(1, 2, 3), B(0,1,2), C(0,0,3) u D(1, 2,0). Kakue u3 3THX TOYEK JEKAT: a) B INIOCKOCTH XY; 0) Ha
OW Z; B) B IUTIOCKOCTH YZ?
6. IInockocTh 3amana ypaBHeHHEM aX + by +cz+d=0. Kakomy yclI0BHIO TOJKHBI YAOBIETBOPATh KOOPJHUHATHI
toukn P (k, I, m) , 9TOOBI TIpsIMast MPOXOJIAIast Yepe3 ATy TOUKY M Hayaslo KOOPAMHAT, ObliIa NEPIeHANKYIISIpHA K
IUIOCKOCTH.

2 2 2
7. Omnpenenuts BUA TIOBepxHOCTH X — 2y +2° =0 u cxemarnuecku u3o6pasuts ee.
8. Haiftn Bepumny, $okyc u aupextpucy napadomst X = 2y> —8Y .
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1. YpaBHEHHUE IIIOCKOCTH, PACCTOSIHUE OT TOYKH J0 MUIOCKOCTH.
2. Haiiti Moynb BekTOpa a + b , eciu a = (1, — 4), b = (—4, 8) )
3. CTOpOHBI TPEYTOIBHIKA BBRIPAXKAIOTCSA ypaBHEHUIMU X +3y—2=0, 2Xx+y+5=0,
3X—4 =0. Haiitu ypaBHEHHUS BBICOT 3TOTO TPEYTOJIEHUKA
; Xy
4. HaiiT ypaBHEHHS JBYX CONMPSDKECHHBIX AUAMETPOB THIIEPOOIBI —— — I =1, yron Mexy KOTOpbIMH paBeH 45°.
5. 3Had, 4To C = 0id + Bb, HailTh cooTHOLIEHHE MEX Ty BEKTOpaMu @, D u ¢, He comepkamiue KO3QQHUIHECHTOB o U
B.
6. Jlana Touka P ( k, I, m) . Haiitu ypaBHeHHe IIOCKOCTH, MIPOXOASIIeH depe3 Hayano koopauHat O u
MePIIeHANKYISIPHOH K mpsimoiit OP.
7. OmnpenenuTs BHI HOBEPXHOCTH X2 +2X — 22 +6Z =4 u cxemarnuecku n306pasuTs ce.

8. Haiitu neHTpel moBEpXHOCTH U3 3a1a4u 7.
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1. YpaBHEeHUS NPSIMOI B IPOCTPAHCTBE.
2. . Tpu BexTOpa umeroT obmee Havano O, a KOHIIBI — B BepurnHax tpeyroasHuka ABC. Ilokasats, uTo

OA+ OB+ OC =0 torna u Tonbko Toria, korja O sBisSeTcs TOYKOH NepecedeH s MeuaH TPEYrolbHHUKA.

3. Yepes Touky nepecedeHus npsimMbix X +y—6 =0, 2X—y—3 =0 npoectu npsiMmyto noj yriioMm B 45° k npsmoii 3X
-5=0.
4. Jlana mapa6oma y? = 6x. Uepes Touky (4, 1) MpoBECTH TaKyro XOpAy, KOTOPasi AEIHIACH OBl B 9TOM TOUKE TIOIOIAM.
5. Hatiti mpoekmmro Bektopa a = 10m + 2N Ha 0Ch, UMCIOIIYIO HAIPaBJICHUE BEKTOPa
b=5m-12n, rae M u N — B3aUMHO MEPICHIUKYIISIPHbIC CAMHUYHBIC BEKTOPHI.
6. Jloka3zaTk, 4TO INIOCKOCTH, 3a[jaHHbIE ypaBHeHHAMU X+ Y+ Z = 1, 2x+ Y+ 3z=-1, X+2z2=-1 He umeror
HM OJTHOM OOIIEH TOYKH.

2 2 2
7. Omnpenenuts Bux mosepxHoctn Y+ 2y +2°—3X" —9X =0 u cxemarnuecku nzo6pasuts ee.
8. Haiitu nentp noBepxHoctu u3 3afauu 7.
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1. IIpsiMast 1 IIOCKOCTb.
2. Haiiti a6comoTHyro Bemmuuny Bektopa —2a + 40 , ecn @ = (3, 2), b = (0, —l) .
3. Janb! 18e BepmuHb! Tpeyroapauka A(2, 2), B(3, 0) u Touka nepeceuenus ero menuan O(3, 1). Haiitu Tpetsio

BepuHy C.



4. HaiiTn ypaBHEHHs IHAMETPOB Napaboisl Y = 8X, COMPSKEHHBIX C XOPAAMH, HAKIOHEHHBIMH K HAM TOJ] YIJIOM B
45°,

5. Kakoii yron 00pasyroT equHHYHBIC BEKTOPBI S W 1, eCiii M3BeCTHO, 4TO BeKTOphl P =S+ 2t u q =55 — 4t B3aumHO
HEePIeHAUKYIISPHBL.

6. IIpsimMas ABIsAETCA IEpecedeHreM mIockocTeit 2X + y+ 3z=-1 X+ Y+Z= 1. Vkaxure kakoit-HuOYIb
BEKTOP, NapaJlJIe/IbHbIA IIPSIMOM.

7. OrmpenenuTsh BUI TOBEPXHOCTH X* + 6X — y2 + 2y =0 u cxemarnueckn m306pasuts ee.

8. Haiity nieHTpbl MOBEpXHOCTHU U3 3a1a4uu 7.

KonTtpoasHo-u3MepurensHelil MaTepuan Ne 26

1. DNIUIICOU I, TUIIEPOOIOU L.

2. ITpu xakoMm ycioBuu npsimass aX + by +C =0 ne nepecexaet neproro KOOpAMHATHOrO yria?

3. UYepes Touky nepecedeHus npsamMbeix 2X— 5y —1=0 u X+ 4y —7 = 0 mpoBecTH NpAMYI0, JEIHIIYI0 OTPE30K MEKIY
toukamu A(4, -3) u B(-1,2) B otHOmIeHNH A = /3.

4. Haiitn TaKyio Touky Ha napaGone Yy = 12X, 4T00BI KacaTenbHas B Hell 00pa30BBIBAIA C OCBI0 CHMMETPHH MapaGoIbl
yroa B 30°.

5. 3Has, uro |a|=2, |b|=5 uyron (a”™b)==2n/3, onpenennuts, Npu KAKOM 3HAUYCHUU KOIPPHUIIEHTA O BEKTOPHI
p=caa+17b u q=3a—b okaxyrcs nepneHIUKYISIPHBIMH.

6. Haiitu ycnosus, npu kotopbix miockocts aX + 0y +cz+d =0 nepecexaer nonoxurenshyto notyocs X (Y, z).
7. Omnpenenuts BU HOBEPXHOCTH 2X2 +4x— 7% = O u cxemarnuecky u3oGpasuTs ee.

8. HaliTu 1eHTps! NOBEPXHOCTHU U3 3aJa4u 7.
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1. [Tapabomouabl, KOHYC, TUIAHAPHL.
2. [Ipu xakom ycnosuu npsimasi X + by +C =0 Bsumecre ¢ ocsavu KOOpP/JMHAT OTPaHUYMBACT PAaBHOOEIPEHHBIN
TPEYroJbHUK?
3. BrI4rcuTs KOOPIMHATHI BEPIITHH PoMOa, €CIi W3BECTHRI YPaBHEHUS IBYX ero CTOpoH: 2X—5y—1=0, 2x-5y—-34
=0 u ypaBHeHHUe OJIHO# u3 ero auaronaneit: X + 3y —6=0.

2 M . .
4, Jana napatosia y° = 10x. Haiitu k 3T0O# mapaboJie KacaTelbHbIC B TOUKAX, B KOTOPBIX OHA IMEPECEKAeTCs ¢ MPSIMOH Y
=4x-5.
5. BhIuncinTh CHHYC yrila MeXIy TUaroHajsIMU TTapajiiesiorpaMMa, MOCTPOSHHOT0 Ha JJaHHBIX BEKTOpax a = 2m+n-—

pub=m-3n+p, tne M, N U P— B3aUMHO MEPIECHIUKYISIPHBIC SAUHIUIHBIC BEKTOPHI.
6. [Tokasatsp, uTo MIOCKOCTH AX + by +d =0 napajmienbHa ocu Z. HaiiTu paccTossHMe OCHM Z OT 3TOM MJIOCKOCTH.

2 2
Onpenennts Bug nopepxuoctu Z° + 47 — y- + 2y =0 u cxemaruuecku nzo6pasuts ee.

7
8. HaiiTu 1eHTps! NOBEPXHOCTHU U3 3aJa4u 7.
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1. VipouieHre ypaBHEHHUsI IOBEPXHOCTH.
_ —\2 _

= =202
2. Jloka3aTh HEpaBEHCTBO I BEKTOpoB @ u D : <§b ) <abh“.
3. B npsiMOyroyisHOM paBHOOCAPEHHOM TPEYroJIbHUKE JaHbl ypaBHEHHUE KaTeTa Y = 2X U cepenuHa runoTeHyssl K(4,
2). Haiiti ypaBHEHHS ABYX APYTHX €r0 CTOPOH.
4. IMokasate, 4TO HpsiMasi, HapajulebHast OCH HapaboIsl, IepeceKaeT napabony B OXHOM TOUKe.
5. BekTop X, mepreHauKyIspHbIA K Bektopam a = (4;-2;-3) u b=(0;1;3), obpasyer c oceto Oy Tymoii yro.

3Hast, 9T0 | X | = 26, HalTH ero KOOPJHHATHL
6. CocTaBuTh YpaBHEHHS TIOCKOCTEH, MapaIeNbHBIX MIIOCKOCTH aX + by +cz +d =0 uorcrosmux ot Hee Ha

pacctosiHue O.

2 2 2
7. Onpenenuts Buj nmoepxuoctd X — 4( y— 1) +2° =1 u cxemarnuecku nzo6pasuts ee.



Xx-3 y+1 z-2 Xx-8 y-1 z-6
= = = = NEPEeCCKarOTCA, 1 HaNMCaThb

u
2 4 3 1 -2

yYpaBHEHHE INIOCKOCTH, IPOXOAAIIEH Yepe3 HuX.

8. [IpoBeputs, 4TO NpsMBIE
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1. Knaccudukanus noBepxHocTel 2-T0 nopsaKa.
2. CoCTaBUTb ypaBHEHUs TIPSMbIX, IAPAILIENbHbIX psiMoit aX + DY + ¢ = 0, naxonsumuxes ot Hee Ha pacctosiHun 6.
3. Hansr nentp xkBagpara C(—1, 0) u ypaBHenne croponsl X + 3y —5 = 0. CocTaBuTh ypaBHEHHUS OCTAIBHBIX TPEX
CTOpOH.
4. IToxazatp, 4TO IpsIMas MapajuieabHasl ACUMIITOTE THIIEPOOIIBI, IEPECEKAET THIEPOOITy B OMHON TOUKE.
5 Jlokasatp, 9TO BEKTOPHI a( m, n) ub (—n, m) 00 TePIeHANKYISIPHEI, THO0 PaBHEI HYJIEBOMY.
6. Haiitu yriel, o6pa3yemMble IiockocThio aX + by +cz +d =0 wuocamu koopauHar.
+2°+4y=0
7. Onpenennts Bug noepxHoctn X~ + 27 +4Y =U u cxemarndecku H300pasuTs ee.
8 IToka3ats, uTo 100 MpsAMas IepecekaeT KOHUUECKOe ceueHHe He Ooliee ueM B JIByX TOUKAX.
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1. [IpsamonmHeiiHbIe 00pa3yromue.
2. IIpoBepuTs, uto mpsmsie Y = 3x—=1, x-7 y= 7 u X+ Y — 7 =0 cnyxar croposamu paBHOGeIPEHHOTO
TpeyrolbHUKa
3. Hanbr nentp xBagpara C(—1, 0) u ypaBHeHne croponbsl X + 3y —5 =0. CocTaBuTh ypaBHEHHUS IUArOHAJCH
KBajpara.
2 y2

4, KacarenbHsie K ommncy — + F =1 wumerot yrionoii kodddurment K. OmnpenenuTs TOUKH KACAHHS.

a
5. BbIuUCIHUTh 011 1 NapajiesorpaMma, HOCTPOSHHOTO Ha BekTopax AB=m+2n u AD=m-3n, roe |m|=5, |
nNj=3u(m~n)=mn/6.
6. Haiftu yron, o6pasyemsiii miockoctsio Z = PX+ QY +1 ¢ mockoctsio. xy.

2
OrmnpenenuTs BUI OBEPXHOCTH (X + y) +2Z =2 u cxematuueckn 1306pasuTh ee.

BLIpa3I/ITL PACCTOSIHUEC MEKAY TOUYKAMHA YCPE3 NOJIAPHBIC KOOPAUHATBHI 3TUX TOYCK.
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1. [IpsmonuHeitHbIe 00pa3yIoIIHe 0JHOMOIOCTHOTO runepoomona (1).
2. CocraBuTh ypaBHEHHsI NPSIMOH, NapajuIesIbHOH (TIepIeHNKYIISIPHOI) psiMoit aX + by +c¢ =0, npoxonsmei,

4epes TOUKY NepeceueHus npsambix  ay X + bly +¢ = 0, a,x + bzy +c, = 0.

3. Haiitu paccrosiane Mexay nmapamienbHbIMU psiMbiMu 3X + 4y —15=0 u 3x+4y +20=0.

4. Haiitu Bepumny, Gokyc u qupektpucy napadonst 4y = X? —2X.

5. Bekrtop m, neprneraukysspusiii k ocu Oz u k Bektopy a = (8; —15;3), obpasyet octpsiit yron ¢ oceto OX. 3Has,
gro | M| =51, HaiiTH ero KOOPIAUHATHL

6. IIpu xakoM ycia0BHH INIOCKOCTh aX + by +cz +d =0 nepecexaer ocu X u Yy noxa papHbIME yriamu? Ilpu
KaKOM YCJIOBHH OHa IIepeceKaeT 110/l PaBHBIMH yIJlaMH Bce TpH ocu X, Y U Z?

7. Ompenenurs By oBepxuoctu X + 4y2 +2°=1u CXeMaTH4eCKU U300pa3uTh ee.

8. Haiitu BHyTpEeHHHE YIJIbI TPEYTOJNbHUKA, CTOPOHBI KOTOPOTO BhIpaXKeHbl ypaBHeHusiMH X —Y —3 =0, X—-3y—-4 =0,
4x+2y+3=0.
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1. [IpssmonmHeliHBIe 00pa3yroNIHe TUIePOOTNIESCKOT0 apadoIona.

2. Jlokasath, uTo ecii A U b - exnnuunsie HEKOIUTMHEapHbIe BEKTOPBI, TO BEKTOpsl A + b ua—-b ovmunm
OT HYJICBOTO, U NIEPIICHIUKYIISPHBL
3. Hamucats ypaBHeHHE TpsIMOU, MpOXosiiei dyepe3 Touky A(S,2) Ha paccTosHUM 4 emuHuIl OT Toukd B(-3, 1).
4. Haiitu Bepmmny, GoKyc U AUPEKTpUCY mapabossl X = 2y2 +4y.
5. 3Has 1Be cTopoHsl TpeyronbHuka AB =3p —4q u BC = p + 50, Beruncauts pmHy ero Beicotsl CD mpu ycnosun,
YTO BEKTOPHl P W ( — MEPIEHIUKYISIPHBIC IPYT APYTy €ANHUYHBIE BEKTOPHI (OPTHI).
6. IIpu xakoM yca0BHH IIOCKOCTh AX + by +cz +d =0 nepecekaer ocu X u Yy noxa paBHeIME yriiamu? Ilpu
KaKOM YCJIOBHM OHA IIEPECEKAET IO/ PaBHBIMHU yIJlaMH Bce TpH ocu X, Y u Z?
2 2
7. Onpenenuts Bua nosepxuoctu 2~ + X° — 5y =0 u cxemariuecku n306pasuts ee.
8. B tpeyronsanke ABC m3BecTHBI: cropoHa AB: 4X +y—12 =0, Beicota BM: 5X —4y —-15=0 u Bbicora AH:

2x + 2y —9 =0. Hanucartp ypaBHEHUs IBYX APYTUX CTOPOH M TPETHEH BHICOTHI.
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1 Kpyrossie ceueHus.
2. E/MHKYHBIE BEKTOPHI A U b o6pasytoT yron 60°. JlokasaTh, uto Bektop 20 —@ mnepnenmuKymapen BeKTOpy
a.
3. JlaHbl ypaBHEHUS OBYX CTOPOH mapaitenorpamma X +Y—1=0, 3X—y + 4 =0 u Touka mepecedeHus ero
muaronaner (3, 3). Haiitu ypaBHeHHs IBYX IPYTUX CTOPOH.
2 .
4, Boraucnuts napametp napabonsl Y = 2PX, eciu U3BECTHO, 4TO OHa KacaeTcst mpsamoit X—2Y+5=0.
5. BEIMHCTUTE JUTHHY AUaroHalei napamienorpaMma, IIoCTPOSHHOTO Ha BEKTOpax

A=5p+2q u B =p-3(, eciu U3BECTHO, YTO |p|=\/§, |g|=3 u (p*q)=n/4.
[Tpy KaKoM yCIIOBUH TIpsiMast, 3aJaHHasi YpaBHEHUSIMHU B KAHOHMYECKOHN (hopMe, TiepecekaeT och X (Y, 2)?

6.

2 2
7. OrmpenenuTs BUI TOBEPXHOCTH 3y + (Z — 1) =9 ucxemarnuecku H300pa3uTh ce.
8

Jloxasate, uTo TpeyroiabHUK ¢ BepmuHamu A(1, 1), B(2, 3), C(5, -1) npsmoyroiabHsIil.

KonTponbHo-uzmepurensublii Matepuan Ne 34

1. JnameTpanbHble IIIOCKOCTH.

2. Bexroper d + bxa-b HepHEHIUKYIApHEL JIoKa3aTh, uTo ‘ a ‘ = ‘ b ‘ .

3. Ha npsimott 4x + 3y — 12 = 0 HaifTu TOUKY, paBHOYIAIEeHHYIO OoT Touek (—1,-2) u (1, 4).

4. Yto mpexcTaBisieT co00il reOMeTpUYECKOE MECTO TOYEK, PACCTOSIHUS KOTOPBIX JO0 ABYX JaHHBIX IUIOCKOCTEH

HaxoJsTcs B JaHHOM oTHourenuu. (IToropenos I'maBaV Ne23)

5. Ipu xakom 3HaveHun KodhduirueHTa o BekTopsl P = aa+5b u q=3a - b oxaxyrcs xormuHeapHbIMH, eclii & U

b ne kommuHeapHsI?

6. [pu KakOM yCIIOBHH TIpsiMasi, 3aJaHHAasi YPABHCHUSIMH B KAHOHIYECKOH (hopmMe, mapaienbHa mIockocta Xy (Yz, zX)?
2

7. Omnpenenuts Bux nosepxuoctu X + Y — 47° =0 u cxemarnuecku n306pasuts ee.

8. Hanber Toukn A(2, 1), B(-1, 3), C(-2, 5). Haiiti ux KoopIuHATHI B HOBOI CHCTEME KOOPIWHAT, €CIIH HA4ajI0

KOOpJAMHAT MepeHeceHo (0e3 N3MEHEHHS HATIPABJICHUS OCei) B TOUKY A.
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1. TInockocTy cUMMeETpUU.

2. Tokaszars, 4TO ISt MPOM3BOJILHOIO BEKTOpa A M BEKTOpa b NEPIEHAMKYISPHOro BekTopy C , BBINOIHsMETCS
PaBEeHCTBO (a Ab )/\ c=b (aC ) (TToropenos I'masaV Ne29)

3. CTOpOHBI TPEYroJbHHKA BRIPAXKAIOTCS ypaBHeHUsIMU X +3y—2=0, 2x+y+5=0, 3x—4 =0. Haiitu ypaBHeHUs
BBICOT 3TOI'0 TPEYTOJIbHUKA.

4, Jlokazark, 4TO NPOM3BEACHHE PACCTOSHUI TOUKU TUIIEPOOIIBI OT €€ ACHMIITOT IMMOCTOSIHHO, T.€. HE 3aBUCHT OT TOYKH.

(TToropenor T'masalV Nel9)



5. Bekropsr a, b, ¢ u d cBsasansl coornomenussmu a/\b = ¢\d, a/\c = b/Ad. [lokasaTh KOJIIMHEAPHOCTH BEKTOPOB @
-dub-c
ax+by+cz+d =0
6. Haiitu ycnoBust mapanienbHOCTH U EPIEHIUKYIISIPHOCTH IPSIMOU U TUIOCKOCTH
ax+by+cz+d,=0

ax+by+cz+d=0.

2 2
7. OnpenenuTs BUA MOBEPXHOCTH (X + 1) —47° =1 ucxemarnueckn n300pasuTh ee.
8. Ormnpenenuts KOOPAUHATH KOHIIOB A 1 B oTpeska, kotopslii Toukamu P(2, 2) u Q(1, 5) pasmencH Ha Tpu paBHbIC
YaCTH.
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1. I'maBHBIC HANIPABICHHUS.
2

2. B nossipHoii cucteme koopauuat aanbi toukn Al 12, —z | u B| 12, —— 7 |. BeraucauTs nonspHsie

2 g7) ez )
KOOPJHMHATHI cepeinHbl oTpe3ka AB.
3. UYepes TouKy mepecedeHus npsamMeix X +y—6=0, 2X -y —3 =0 mpoBecTr npsAMyro Mo yriioM B 45° k mpsamoit 3X
-5=0.
4. [Tapabona cummeTprdHa OTHOCHTEIRHO ocu OX, BepirnHa ee momeniaercs B Touke (-5; 0) u Ha ocH OpaUHAT OHA
OTCeKaeT Xopy, unHa kotopoil | = 12 en. Hamucats ypaBHEHHE 3TOM MapadobL.
5. B pom6e ABCD nanwi quaronant AC =a u BD =D. Pasnoxuts no stum 1Bym Bextopam Bee BekTOpHI,

cosnanatomue co croponamu pomba: AB, BC, CD u DA.
6. Hanucats ypaBHeHMsI IPSAMOI, IPOXOAIIEH Yepe3 TOUKY (XO, Yor Zo) U TapajieNbHON IUNIOCKOCTIM
ax+by+cz+d =0, ax+by+c,z+d,=0.

2
7. Onpezennts Bug noBepxHoctn Y — X+ 727 = 1 u cxemariuecku nzo6pasuts ee.

8. Janb! BepImuHbI TpeyroibHuka A(2, -5), B(1, -2). C(4, 7). Haiitu Touky nepeceuenus co croponoit AC
OMCCEKTPHUCHI €ro BHYTPEHHETO YIila Ipy BepunHe B.
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1. MHBapuaHTbl IOBEPXHOCTEM.
2. BeraucnuTh miomajs NpaBuiIbHOTO TPEYroJIbHUKA, IBE BEPIIMHBEI KoToporo cyTh A(-3, 2), B(1, 6).
3. Yepes Touky nepecedeHust npsiMbix 2X —5Y —1=0 u X+ 4y —7 =0 mpoBecTH NpsAMYI0, JEIBIIIYI0 OTPE30K MEKIY
toukamu A(4, —3) u B(—1, 2) nomnonam.
4. Yepes Touky P(5; -7) mpoBectH kacatenbHYyIO K mapaboie y2 =8X.
5. Jloka3zarb, 4TO CyMMa BEKTOPOB, COSANHSIIOLINX LIEHTP NPaBHIbHOTO TPEYTOJIbHUKA C €r0 BEpPIIMHAMHM, PaBHA HYIIIO.
6. Jlokasarb, uto tpu wiockoctn (X+4Yy+72+1=0, 2X—y—-2+2=0, X+2y+3z2—-1=0 npoxomsr
yepe3 OJIHY NMPSIMYIO.
2 2
7. OnpenenuTs BUj MOBEPXHOCTH (X + 5) - ( Z— 1) =0 ucxemarnuecku n300pas3uTs ee.
8. Cropona pom6a pasaa 510, 1Be ero nporuBononosxusie BepumHe! cyth Touku A4, 9), C (2, 1).
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1 IIpoeKTHBHBIE IPOCTPAHCTBA, AHFAPMOHUYECKOE OTHOILIEHHE.

2 Haiiti mpoeKiuio Touku M (XO, Yo ) na npamyto AX+By+C =0. (Baxsanos)

3. HaiiTi TOuKy mepecedeHust BEICOT TpeyroibHuka A(2,4); B(2,-1); C(-4, 3).

4. Haiftu Takyio TOUKy Ha mapabore y° = 12X, uToGbl KacaTenbHas B Heil 0GPa30BBIBANIA C OCHKO CHMMETPHH HapaboIbl
yroa B 30°.

5. 3Hast BeKTOpBI, cyxkamue croponamu tpeyromsanka AB =C, BC =a, CA=D, naiitu Bexropsr,

KOJUIMHEapHbIe OUCCEKTPUCaM YIJIOB 3TOTO TPEYTOJIbHUKA.
6. CocraBuTh ypaBHEHHE INIOCKOCTH, TIpoXosineit yepe3 Touky M(1, -4, 3) mapasienbHO IUIOCKOCTH XZ.



2 2
7. OnpenenuTs Buj MOBEPXHOCTU (X + Z) +Yy = 1 u cxemaruuecku n300pa3uTh ee.

3 P s P s
8. B nonspHoii cucTeMe KOoOpMHAT JaHbl J1BE CMeKHbIe Bepiuunbl kBaapara Al 12, —— | u B| 3, —

10 15

OHpe[[eﬂI/ITI) €ro miomanab.
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1. [Iprmenerns (HoKaIsHOTO CBOWCTBA THIIEpOOIHI (2).
2. OmnpenennTs, €CTh JIW Cped BHYTPEHHUX YTIIOB TpeyroisHUKa ¢ BepmmHamMu A(l, 1), B(0, 2), C(2, -1) Tymoii yro.
3. Haiiti TOuKy mepeceueHus CepeIMHHBIX IePIICHIUKYISIPOB Tpeyroiabhuka A(2, 4); B(3,-1); C(-5, 2).
4. BeruncnnTs mnomnias 4eThpexyrojibHIKa, JBE BEPIIMHBI KOTOPOTO JIeXkaT B (POKycax dIIIHIICA 9x* + 5y2 =45,
JIBE IpyTHe COBMAJAIOT ¢ KOHIAMHU €r0 Majoi OCH.
5. Bektopsr a +D u @ —b nepnenmuxynsapusr. Jlokasats, uto | a | = ‘ b ‘
6. BBIMMCINTE IO TPEYTOIBHAKA, KOTOPBI oTcekaeT miockocts DX —6Y +3Z2+120=0 ot koopaunarnoro
yraa OXy.
2 2
7. OmnpenenuTs BUI HOBEPXHOCTH 5( y— 2) — Z2° =5 u cxematnyecku n306pasuth ee.
8. Yepes Touky M(-5; 16; 12 ) npoBezeHbI 1Be MIOCKOCTU: OJIHA U3 KOTOPBIX coaepkut och OX, npyras —oce OY.

Beraucauts yYrojq MexKay 3TUMHU ABYMS IJIIOCKOCTSAMMU.
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1. [IpssmonuHeitHbIe 00pa3yolIre 0IHONOJIOCTHOTO runepoomonsa (2).
2. JlaHpl ypaBHEHUS IBYX CTOpOH napajuiesniorpamma 2X +4y -3=0 u X—5y +2 =0 u TOuKa nepeceyeHus ero
nuaronaneir O(2, 1). TpebyeTcs cocTaBUTh YpaBHEHUsI IBYX IPYTHX CTOPOH MapaJijiesiorpamma.
3. INoka3zatp, 4TO IUIOLIAE JIFOOOT0 MapayuieorpaMMa ¢ BeplIMHaMH B KOHI[AX CONPSDKCHHBIX TUAMETPOB JUIHIICA
X2 yz
? + F =1 wumeer oxHo u TO *e 3nHauenue, papuoe 2ab. (Ioropenos I'masalV Ne39)
4. Dokychl TUIIEPOOIIBI COBNANAIOT ¢ (POKycaMHM JJLTHIICA 9x* + 25 y2 =225 . CocTaButh ypaBHeHHe TUIEPOOIBI,
€CIIH €€ SKCICHTPUCHTET € = 2.
5. Omnpenenuts yroi Mexay Bektopamu a u b, ecnu Bektop a + 3b meprnenaukysspeH K Bektopy 7a—5b, a Bektop
a—4b nepnenaukymspeH K BekTopy 7a—2b.
6. Ha ocu Oy Haiitu Touky, orcrosmtyo ot miockoctu X+ 2y —2Z —2=0 wna paccrosuun d =4.
Y 2
7. Onpenenuts BUj MoBepxHocTy — +—— 72~ = O u cxemarueckn n300pa3uTs ee.

8. Haiitu yris1, o6pasyembie mwiockocthio X +bY +cz +d =0 u ocamu koopauuar.



