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PABOYASA NPOrPAMMA YYEBEHOW AUCLUNIIUHDI
B1.0.10 AHanunTu4yeckas reomeTpus

1. Koa u HaumeHoBaHue HanpasneHus noarotoBku: 02.03.01 MaTemaTuka 1 KOMMbLOTEP-

Hbl€ HaYyKN.

2. Mpodunb noarotoBkn: Matematnyeckme MeTobl U KOMMbIOTEPHbLIE TEXHOMNOMMU B €CTe-
CTBO3HAHWNN, 3KOHOMUKE U yNpaBreHum

MaTtemaTnyeckoe 1 KOMNbITEPHOE MOAENMPOBaHNE.
3. KBanudumkauusa BbinyckHuKa: 6akanasp.
4. dDopma ob6y4eHUA: OYHas.

5. Kachepgpa, oTBevarLwan 3a peanmsaumio QUCLUUNMNUHLI: Kadeapa Teopum PyHKUNIA U reo-

MeTpum

6. CoctaBuTENM NporpaMmmbil:
CemeHoB E. M. — npodeccop, 3aB. kacheapown, JOKTOp Pu13.-MaT. Hayk;
Mpagues B. J1. — kaHaonpat uns.-maT. HayK, OOLIEHT.

7. PexomeHgoBaHa: HMC MaTtemaTtudeckoro g-Ta
npotokon Ne 0500-03 ot 24.03.2022 .

8. YuebHbIn roa: 2022/2023 CewmecTp: 1



9.llenu n 3apayum y4e6HON ANCUUNIIUHDI.

Lenu yyebHOM gucumnnmHbl «AHanuMTMyeckas reomeTpusi»:

dopmMupoBaHune 6oriee NONHOro, N0 CpaBHEHUIO C 6a30BbIM LLUKOMbHBLIM KYPCOM reomeT-
puun, NOHMMaHUA nNpegMeTa reoMeTpun, eé Mecta B MatemaTuke 1 e€ CBA3en ¢ Apyrumn marte-
MaTUYeCKUMUN OUCUUNANHAMU;

pacLmpeHne, No CpaBHEHNIO C 6a30BbIM LLUKOSTbHBIM KYpCOM reOMeTpun, COBOKYMHOCTU
YMEHWNA N HABbIKOB PELUEHNS reOMeTpUYecknx 3agau.

3agaum yuebHoM AnCUNNnHbl « AHaNUTU4ecKasi reoMeTpusa»:

dopmMrpoBaHMe 3HaHUI OCHOBHbIX MOHATUM U (paKTOB aHaNUTUYECKOM reoMeTpumn Ha
NAOCKOCTM M B MPOCTPAHCTBE;

opMMpOBaHNE YMEHUI U HABbIKOB PeLLEHNS OCHOBHbIX TUMOB 3a4a4 aHaNnMTUYeCKoM
reomMeTpun Ha NOCKOCTU U B MPOCTPAHCTBE.

10. MecTo y4ye6HOM ancuMnnunHbl B cTpykType OOIT:

AHanuntnyeckas reoMeTpusi BXOOUT B LMK NpPodeCccMoHarnbHbIX AUCUnnivH B 6a3oBon 4a-
cTn. [ina ee yCnewHoro n3ydeHnsa JocTatoqHO 3HaHUA U YMEHUN, MPUOBPETEHHbIX B CpeaHen
LKone.

OcBoeHWe aHanUTU4eCKon reoMeTpun SBMSIETCA OCHOBaHMEM ANSA YCMNELWHOro OCBOEHUSA
Kak ganbHenwmnx 6a3oBbiX KYpCoOB — NIMHENHOM anrebpbl n reomeTpum, QYHKUMOHANBLHOIO aHa-
nu3a, guddepeHumansHoOm reoMeTpun, MeXaH1KKN, Tak U cneyunanbHbIX KypcoB, K NnpumMepy, an-
rebpanyeckon reomMeTpun, KOMMbIOTEPHON reoMeTpuun; NpUobpeTeHHble 3HaHUSA Takke MOoryT
NOMOYb B Hay4YHO-UCCNegoBaTenbLCKon pabore.

11. NMnaHupyemble pe3ynbTaTbl 0Oy4YeHUss NO AUCUMNNMHE (3HAHUA, YMEHUs, HaBblKW),
COOTHECEHHbIe C NiIaHNpyeMbIMU pe3yfibTaTaMu OCBOEHUSA obpa3oBaTenbLHOM nporpam-
Mbl (KOMNEeTEeHLUAMN BbINYCKHUKOB):

Kog HasBaHue komne- Koga(kl) WHankaTop(bl) MnaHupyemble pesynbTaTtbl 0by4e-
TEeHUUM HUs
OrK-1 | CnocobeH KoH- OlK-1.1 | O6nagaet 6a30BbI- 3Hamp:
CynbTUpOBaTh U M 3HaHI/IF|MVIé nony- | oCHOBHbIE NOHATUS, onpeae-
ncnonb3oBaThb YeHHbIMK B 0bnacTu o
dyHAameHTanb- MaTeMaTU4eCcKuxX u neHns BeKTOpHVOM anrebpsi 1
Hble 3HaHUS B (nu) ectecTBeHHbIX | aHANIMTUHECKON reOMeTpun oc-
obnactn matema- HayK HOBHbI€ 3aJa4n aHannTn4ye-
Tnyeckoro aHanu- | OfK-1.2 | YmeeT ncnomnb3o- CKOM reomeTpumn, oopmynm-
3a(,*)KOMFIJ'IeKCHOFO BaTb 6a30Bble 3Ha- POBKW TEOPEM U MeTofbl UX
N OYHKUMOHAMb- HWs B obnactu ma- .
HOro aHanusa TeMaTU4eCcKmx un Aokasatenbersa,
anre6pel, aHanu- (MnN) €CTECTBEHHBIX ymemb.
TUYECKON reo- Hayk B npocpeccuo- | @aHanu3nposaTb anrebpaunye-
MeTpum, audpcpe- HanbHOW AesTenb- | CKUe YypaBHEHUS NepBOn U
fgg&g‘fg::‘;”m T ';IOCTV' BTOPOW CTEMEHN Ha MMOCKOCTH
- -1. MeeT HaBbIKM Bbl-

nonorvm, aud- 60pa MeTOR0B pe- N B NPOCTPaAHCTBE, CTPOUTb
bepeHLmManbHbIX LeHus 3aa4a4 Npo- cooTBeTCTBYHOLWLME UM JTMUHNN U
ypaBHeHun, auc- deccroHansHo NoBEpPXHOCTU, onpeaendaTb BUA
KpeTHon matema- neATernbHOCTM Ha KPWUBbLIX N NOBEPXHOCTEN BTO-
VKM 1 Marema- OCHOBE TeopeTuie- | poro Nopsiaka, AokasbiBaTb OC-
TUYECKOWN JTOTNKHK, CKUX 3HAHUU

Teopun BEpOSIT- HOBHbIE TeopeMbl aHarnnmTn4ye-

HOCTEN, MaTema- CKOW reoMeTpun n peLuaTtb 3a-
TUYEeCcKon cTaTu- nauu;

CTVKM 1 Cryyan- erradems (MMeTb HaBbIK(K)):
HBIX MPOLIECCOB, OCHOBHbIMW MeTOZaMM Uccre-

YUCIMNEHHbIX Me-

TOLOB, TEOPETH- fAoBaHuA anrebpanyeckux nu-

HUM N NOBEPXHOCTEN NEPBOro U




YECKOWM MEXaHUKN
B npocpeccumo-
HanbHOWN Oes-
TENbHOCTN

BTOPOro nopsigka, OCHOBHbIMU
MeTofaMn JoKasaTenbcTBa
TeopeM 1 peLleHns 3agay
aHanuUTN4eCcKon reoMeTpumn.

12. O6BLEM AUCUUNNNHBI B 3a4€THbLIX eanHuLax/yac. — 7/ 252.

CDopma I'IpOMG)KYTO'-IHOVI aTtTecTaumun. 3a4€T N IK3aMeH.

13. Bugbl yueb6HoM paboThbl

Bug yuebHol paboTbl

TpynoémkocTb

Mo cemecTpam

Bcero

1 cemecTp

AyauTopHble 3aHATUS

118 118

B TOM 4Hucne: nekumn

50 50

npakTu4eckue

68 68

CamocTtosaTensHas paborta

98 98

KoHTponb

36 36

NToro:

252 252

13.1. CopepxaHme AUCLMUNIIUHLI

n/n

HaumeHoBaHuve pasgena guc-
LUNINHbI

CogaepxaHve pasgena AMCUUNIUHBI

1. Jlekuum

1.1

Cwnctembl koopanHaT.
BekTopbl 1 npsmast nMHus
Ha MIoCcKOCTMU.

lMpeomeT kypca aHanuTnyeckon reometpun. Kpatkmmn ncropu-
Yyeckuii 0630p. [lekapToBa cMcTeMa KOOPAMHAT Ha Nf0CKOCTH,
npocTtenune 3agadu, Teopema Yesbl. YpaBHeHUe NUHWUM, NO-
nNsipHble KoopAUHAaThLI, NapannenbHbIn nepeHoc. KoopanHaTsl
BEKTOpA, KOSNMHEeapHble BEKTOPbLI, pasnoXeHue rno AByM He-
KOmnnuHeapHbIM, cKansipHoe npousseaeHue. MNpeobpasoBaHne
cucTeMbl koopauHaT. MiHBepcus. Mpumepsl Ha BblYMCEHWS 00-
pa3soB. [1psmas Ha NIIOCKOCTM Kak ypaBHEeHWe NepBon cTeneHu
OT ABYX NepeMeHHbIX. YpaBHeHWe NpsMou C yrnoBbiM KO3d-
dumumeHToM. B3anmHoe pacnonoxeHue AByx NpsmMbix. My4ok
NPSAMbIX Ha NIOCKOCTU. PaccTosHe TOYKM A0 NPAMOW. Yron
Mexay ABYMS NPsSMbIMMU.

1.2

KpuBble BTOporo nopsaka

KoHnuyeckune cedeHuns, ypaBHEHUS KOHUYECKUX CEYEHUI B NO-
NAPHON cucTeme KoopamnHaT. M3ydyeHne KOHMYECKNX cedYeHuni.
CaoicTBa annunca, runepbonsl, napabonkl. KacatenbHas K Ko-
HU4eckoMy ceveHuto. PokanbHble CBONCTBA KOHUYECKMX ceve-
HuK. ONTNYEeCKNEe CBONCTBA KPUBbLIX BTOPOro nopsgka. dokanb-
Hble CBOMNCTBA KOHMYECKMX CeYeHnin. [lnameTpbl KpUBbLIX BTOPOro
nopsigka. Knaccndumkaumsa KpmBbix BTOporo nopsigka. Heapu-
aHTbl KPUBbLIX BTOPOro nopsigka. LleHTpbl KpMBbIX BTOPOro Mo-
psgka.

13

BekTopbl B npocTpaHcTBe.

BekTopbl B NPOCTPaHCTBE, pasfoXeHne No TPeM HeKoMIMaHap-
HbIM BeKkTopam. BektopHoe npousseneHne, npuMeHeHne Bek-
TOpHOro npousBeneHusi. CmelwaHHoe nponseeneHue. MNMpeob-
pa3oBaHUe CMCTEMbl KOOPAUHAT B MPOCTPAHCTBE.

1.4

YpaBHeHVe NOBEPXHOCTU U
KpMBOW B MPOCTPaHCTBE.

YpaBHeHVe NOBEPXHOCTN N KPUBOW B NPOCTPAHCTBE. YpaBHEHUE
NIIOCKOCTU. PaccTosiHMe TOYKM OO0 NIOCKOCTU. Yron Mexay ABY-
MS1 NnockocTaMMU. [yyok nnockocTen. YpaBHEHMS NPAMOn B
npocTpaHcTBe. Yron mexay AByms npsiMbiMu. MNpsmas n nnoc-
KOCTb.

15

lMoBepXHOCTM 2-ro nopsiaka.

Annuncoua, runepbononabl.
Mapabonounapl, KOHYC, uMnMHapbl. Metog cedenun. Knaccudu-
KaLusi NoBepXHOCTEN BTOPOro nopsiaka. MIHBapmaHTbl NoBepX-




HocTen. MNMpamonnHeliHble obpasytowme. MNpsiMonunHeriHble 06-
pasyoLime ogHornonocHoro runepbononga. NpsamonvHenHble
obpasyrowue runepbonuyeckoro napabonounga. Kpyroeole ce-
YeHUs1 NOBEPXHOCTEN BTOPOro nopsaka. AnamerpansHble nnoc-
kocTu. MNnockocTn cummeTpun. MaBHbIE HaNpaBneHnsl NoBepx-
HOCTEN BTOPOro nopsiaka.

.npaKTquCKMGSaHHTMﬂ

2.1

Cuctembl koopamHaT.
BekTopbl 1 npsimMas nuHus
Ha MIOCKOCTMW.

[ekapToBa 1 nonsipHas cMCTeMbl KOOPAMHAT, NpocTenLlne 3a-
Aaum (paccTosiHne Mexay ABYMsi TOYKaMu, AeneHne oTpeska B
3a[laHHOM OTHOLLEHUU, NNoLLaab TPeYronbHKKa). YpaBHeEHNE
NVHWK, NONSPHbIE KOOPAMHATLI, NapannenbHbIn nepeHoc. Ko-
opAuHaThl BEKTOPA, KONNMHeapHble BEKTOPbI, Pa3NoXeHNe BeK-
TOpa Mo ABYM HEKONNMHEeapHbIM BEKTOpaM, CKansipHoe npowms-
BeaeHue. [NpeobpasoBaHne cuctembl KoopamHat. ViHBepcus.
Mpumepsbl Ha BbluMCNeHM obpa3oB. [psMas Ha NNockocTu.
O6Llee ypaBHEHWE NPSIMON JIMHUM Ha MITOCKOCTU, YpaBHEHNE
NPSAMOW C YrroBbIM KO3(PPULMEHTOM, YypaBHEHME NPAMOWN B OT-
peskax. BzaumHoe pacnonoxeHue AByx nNpsaMbIX. [Ty4ok npsambIx
Ha NnockocTu. PaccTtosiHne OT TOYKM 40 NPSAMON. Yron mexay
OBYMSs NPsiMbIMMN.

2.2

KpvBble BTOporo nopsiaka

KpuvBble BTOporo nopsaka. OKpy>KHOCTb. QnnAMnc, CBOWCTBA 3n-

nunca. MN'nepbona, ceoncTtea runepbonsl. Napabona, cBoncTea
napabonbl. KacatenbHas K KpuBOM BTOPOro nopsigka. [uameTpsl
KpUBbIX BTOPOro nopsaka. Knaccudukaums KpyMBbiX BTOPOro no-
psaka. iHBapraHTbl KpyBbIX BTOPOro nopsigka. LieHTpbl KpyBbix
BTOPOro nopsigka.

2.3

BekTopbl B NpocTpaHcTBe.

BekTopbl B NpOCTpaHCTBE, pa3noXeHne No Tpem HeKoMMNaHap-
HbIM BekTopam. CkansipHoe Npou3BeeHNe BEKTOPOB B Mpo-
cTpaHcTBe. BekTopHoe nponsseaeHve, NpUMEHEHNE BEKTOPHOTO
npov3BefeHusi, ero cBoMcTBa. CMellaHHoe Npou3BeaeHre U ero
ceowcTBa. lNpeobpasoBaHne cMCTeMbl KOOPAMHAT B NPOCTPaH-
CTBe.

2.4

YpaBHeHne NoBEepPXHOCTU U
KpVBOW B MPOCTPaHCTBE.

[Mpumepbl ypaBHEHWI NOBEPXHOCTEN U KPUBBIX B MPOCTPAHCTBE.
O6Lee ypaBHEHME NIOCKOCTW, HOPManbHbIN BEKTOP. YpaBHe-
HUWe NIOCKOCTU, NpoXoasLlen Yepes Tpu 3agaHHble Toukn. Pac-
CTOSIHME TOYKM A0 NIOCKOCTU. YTon Mexagy OBYMS MITOCKOCTSAMM.
Myyok nnockocten. ObLime 1 KaHOHNYECKUEe ypaBHEHUS MPAMOM
B NpocTpaHcTBe. [MapameTpuyeckme ypaBHeEHUS NMPSAMON, ypas-
HEeHMA NpAMON, NPoxoasLlen Yepes ABe 3adaHHbIE TOYKW. Yron
Mexay ABYyMs npsiMbiMK. Mpsimasi M NNoCcKoCTb.

2.5

[MoBepXHOCTM 2-ro nopsigka.

Annuncoung, rmnepbonovabl. NMapabdonounapl, KOHYC, LMAMHAPSI.
MeTopg ceveHunin. Knaccmdgukaums noBepxXHOCTEN BTOPOro no-
psaka. iHBapuaHTbl NOBEPXHOCTEW 2-ro nopsgka. Juamet-
panbHble N0CKOCTU. MNOCKOCTN CUMMETPUU.

13.2. Tembl (pa3aenbl) AUCUUNIIUHBI U BUAbI 3aHATUNX

Buabl 3aHATUN (Y4acoB)

Ne HaumeHoBaHue Tembl [ YTy —————
n/n (pasgena) gucumnimHbl Jlekumm | MNpaktuyeckne | JlabopaTopHbie pa6ota Bcero
Cwnctembl koopanHaT.
1 BekTopbl 1 npamas nuHus 12 20 - 20 52
Ha NJI0CKOCTU
2 KpuBble BTOporo nopsaka 10 12 - 20 42
3 BekTopbl B IpOCTpaHCTBE 6 10 - 16 32
4 YpaBHevae NOBEPXHOCTU U KpK- 6 14 i 20 40
BOW B MPOCTpaHCTBE
5 [MoBepxHOCTKM 2-ro nopsiaka 16 12 - 22 50
Wtoro: 50 68 - 98 216

14. MeTogu4yeckne ykasaHus Ans 06y4aloLwmxcs No 0CBOEHUIO AUCLUMNIINHDI




(pekomeHOayuu obydarouuMcs N0 0C80eHUK ducyunuHbl: paboma ¢ KOHcrekmamu nekyud, npeseHmayuoHHbIM
MamepuaromM, 8bIrNofIHeHUe npakmuyeckux 3adaHul, mecmos, 3adaHuli mekywel ammecmauyuu u m.o.)

Mpu NpoxoXaeHUn ANCUMNINHBI UCMOMb3YIOTCA aKTUBHbIE U MHTEPaKTUBHBLIE (DOPMbI NPOBEAEHMUS NEKLUIA
N NpakKTn4eckmnx 3aHF|TI/II7I, N OCyLleCTBNAETCA KOHTPOJ1b noceLaemMoCTu U BbINONMHEHNA BCEX BMOAOB CaMOCTOA-
TenbHoW paboTbl. B TedeHue cemecTpa CTyAeHTbl pellatoT 3afadun, ykasaHHble npenogaBaTenem, K kaxaomy 3a-
HATUI0. B cemecTpe npoBoanTCS 2 KOHTPOIbHbIE paboThl (HA NPaKTUYECKUX 3aHATUSIX).

B TeuyeHmne ceMecTpa CTyAeHTbl Ha NPakKTU4eCKNUX 3aHATUAX pellalT nHamemayarnbHble 3agaHnUA, COOTBET-
CTBylOLLEro BapuaHta. BapuaHTbl 3agaHuii UMEOTCA B METOAMYECKOW nuTepaType U pa3MelleHbl B MHTEpPHeTe.
OTu e BapuaHTbl 1 METOAMYECKYIO NMTepaTypy CTyAEHTbl MOryT Nony4uTb No e-mail. PesynbTaTthl camocTtosTenb-
HbIX paboT 3aunTbIBalOTCA BO BpEMS 3a4éTa.

15. NepeyYyeHb OCHOBHOW U AOMNONIHUTENBLHOM NUTepaTypbl, PECYypCOB UHTEPHET, HeobXxo-

OUMbIX ONA OCBOEHUA ANCUUNIUHDI (criucok numepamypbl ogpopmrsiemcss 8 coomeemcemauu ¢ mpebo-
saHusamu OCT u ucrnionb3yemcsi obw,asi Ck8o3Hasi Hymepayus 01 ecex audo8 UCMOYHUKO8)
a) OCHOBHag nuTeparypa:
Ne n/n McTouHUMK
Mpueanos, UBaH UBaHoBUY. AHanMTU4ecKkasi reomeTpus : ydebHuk / V. W. MNMpueanos .— Mocksa :

1 .
Jlanb, 2007 .— 304 c. : nn.
MNocTHukoB, Muxaunn Muxannosuy (1927-2004) . AHanuTuyeckas reomeTpus. Jlekumm no reomet-
puu : y4eb. nocobue. Y. 1/ M. M. MocTHukoB .— Mocksa : JlaHb, 2009 .— 414, [1] c. : vn.
MuHocueB, B. B. Kypc matemaTnkm anst TeXHM4YECKNX BbICLUMX y4eOHbIX 3aBegeHun. YacTb 1.
Ananutnyeckas reomeTpus. MNMpegensl n psaabl. PyHKUUM U NPOU3BOAHbIE. JIMHENHAs 1 BEKTOP-
Has anrebpa : / MuHocues B.B., MNywkapb E.A., 3ybkos B.I"., JIaxosckun B.A. — Mocksa : IlaHb,
2013 .—
MpakTnyeckoe pyKOBOACTBO K pELLEHUIO 3a4a4 No BbiCLLen maTemaTuke. JinHenHasa anrebpa,
BekTOopHas anrebpa, aHanMTuyeckasi reomeTpus, BBEAeHNe B MaTteMaTU4ecknii aHanms, npoms-
BoaHasi 1 ee npunoxerus : / . A. Conoebes, B. B. LLlesenes, A. B. Yepssikos, A. 0. PenuH .—
Mocksa : JlaHb, 2009 .— 319 c. : un.;
6) fononHuTenNbHasa nNuTeparypa:
Ne n/n NcTOYHMK
Cemeros E.M. AHanumu4eckasi eeomempusi Ha rinockocmu / E.M.Cemenros, C.H.Ykcycos ; Bo-

2

5 POHeXCKUl eocydapcmeeHHbIl yHusepcumem. — BopoHex : Usdamenbckuli dom BI'Y, — 94 c.

6 Egpumos H.B. Kpamkuti Kypc aHanumu4eckol eeomempuu : y4ebHuk dnss cmyd. ey3oe / H.B.
Egpumos .— U30. 13-e, cmep. — M. : Qusmamnum, 2005 .— 238 c. : un.

7 Ecdmmoe H.B. KpaTkuii Kypc aHanuTuyeckomn reomeTpun : y4ebHuk ans ctya. sBy3os / H.B. Ecpu-

moB .— MN3g. 13-e, ctep. — M. : duamarnut, 2005 .— 238 c. : un.
8 lNozopenos A.B., leomempus./ A.B.lNoeopernos. - M.: Hayka, 1978. — 208 c.
UnbuH B.A.. AHanumudeckasi czeomempusi. /B.A. UnbuH, 3..T103HsK - M.: ®uamamnum, 2002. —

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

11 MoodeHos I1.C. AHanumuyeckas eeomempus./l1.C. ModeHos. - M.: N138-eo MI'Y, 1969. - 698c.
MNoropenoB, Anekcen BacunbeBuy. AHanuTnyeckas reoMeTpus : y4ebOHUK Ansa cTyg. mart. u
dw3. cneu. By3oB / A.B. MNoropenos .— 4-e n3g., nepepab. — M. : Hayka, 1978 .— 208 c. : un.
12 3agaqyHuK-NpakTUKyM No aHanuTU4ecKkon reoMmeTpumn n Boiclien 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 (oduLmnanbHble peCypebl MHTEPHET)*:
Ne n/n Pecypc
5. | www.lib.vsu.ru
5. | http:www.math.vsu.ru — ogpuyuasnbHbili calim mamemamu4eckoz2o 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-
obpasoBaTernbHble pecypchbl

16. MNepeyeHb y4yeOHO-MeTOAMYECKOrOo obecrnevyeHUs AnNsi CaMOCTOATENIbHOW paboTbl
(y4ebHo-Memoduyeckue pekomeHOayuu, nocobus, 3adaqyHuUKku, Memooudeckue yKa3aHusi 10 8bIMOSTHEHUIO MpakK-
muy4ecKkux (KOHMponbHbIX) pabom u dp.)

Ne n/n NcToYHMK
1 Llybepburnnep O.H. 3adadu u ynpaxHeHuUs1 1o aHanumu4eckol eeomempuu. /



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
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O.H.Lly6epbunrnep. - Cl16.: JlaHb, 2003. — 366 c.

baxesarnoe C.B. C6opHuk 3adauy rno aHanumu4deckol eeomempuu. /C.B. baxearos, 1.C. Mode-
Hos, A.C.[TapxomeHKo. - M.: Hayka, 1964. — 327 ¢

17. UHchbopmaLMOHHbIE TEXHONOMUU, UCNONb3yeMble ANA peanusauum yyebHon gucum-

NNUHbLI, BKNOYasa nporpamMmmMHoe obecneyeHne n MHopMaLMOHHO-CNpPaBOYHbIE CUCTEMbI
(npu HeoGxoauMoOCTH)
JleKIIHOHHBbIE 3aHATHS TIPOBOIATCS B TPAAUIIMOHHON (DOpME B ayTUTOPHH.
IIpakTHyeckue 3aHATHS [IPOBOJIATCS B TPAIUIIMOHHON (OpPME B ayJUTOPUN WK B JIAOOPAaTOPHUSIX CHAO-

JKEHHBIMU My.]'[BTPIMCI[PIfIHBIMH cpeacrBamMu.

CamocTosiTelbHAsi pafoTa BKIIOYACT B ce0s1 MOJrOTOBKY K IIPAKTUYECKUM 3aHSATUSM, KOHTPOJIbHBIM
pabotam, TecTam, 3a4€Ty U IK3aMEHY.

18. MaTepuanbHoO-TeXHU4YecKkoe obecnevyeHne AUCLUNIINHbBI: 1ocKa, Mel, (oMacTtep, TpsIKa.

19. ®oHA OLLEHOYHbIX CPeacCTB.

19.1. NMepe4yeHb KOMNETEHUUN C YKa3aHMeM 3TanoB hOpMUPOBaAHUA U
nnaHMpyeMbIiX pe3ynbTaToB 00y4YeHus

Kog v cogepxaHue

Kogbl n cogepxa-

MnaHupyemblie pesynbTa-

OT1anbl hopmu-

Cnoco6GeH KOoHCyIb-
TMpOBAaTb U UCMOSb-
30BaTb yHOAMEH-
TarnbHble 3HaHWS B
obnacTtn matemaTu-
4YeCKoro aHanusa,
KOMMJIEKCHOrO 1
YyHKUMOHaNLHOro
aHanmsa anreopel,
aHannTU4eCcKom reo-
MeTpun, anddepeH-
unanbHou reomeT-
pun 1 Tonomnoruu,
onddepeHumanbHbIX
ypaBHEHWI, AmnC-
KpeTHON MaTemMaTuKu
N MatemaTUyeckon
NOrviku, Teopum Be-
posATHOCTEN, MaTe-
MaTu4yeckoun ctaTu-
CTUKM W1 CITyYanHbIX
NpOLECCOoB, YACIEH-
HbIX MEeTO0B, Teo-
peTnyeckon mexaHu-
Kn B npocpbeccumo-
HanbHOW AeATenbHOo-
cTn

O6napaeTt 6a30BbI-
MU 3HAHUSIMU, TMO-
Ny4YeHHbIMU B 00-
nactm matematunye-
CKMX U (1nn) ecte-
CTBEHHbIX HayK;
OrllK-1.2

YMeeT ucnonb3o-
BaTb 6a3oBble 3Ha-
Husa B obnactn ma-
TEMaTUYECKNX U
(nnn) ectectBeH-
HbIX HayK B Npo-
dreccrnoHanbHom
OEeATenbHOCTH;
OrnK-1.3

MImeeT HaBbIKM Bbl-
©opa meToOoB pe-
LeHMs 3agay npo-
dreccrnoHanbHom
[eaTenbHOCTU Ha
OCHOBE TeopeTu4e-
CKMX 3HAHWUNA,

HATUSA, ONpeaeneHns Bek-
TOpHOW anrebpbl 1 aHa-
NUTUYECKOWN reomeTpumn
OCHOBHbIE 3aja4un aHanu-
TUYECKOW reomeTpuun,
POPMYMPOBKM TEOPEM U
MeToAbl X JoKasaTerib-
CTBa;

opavHart. Bek-
TOpbI N NpsMas
NMHWS Ha nnoc-
KOCTW.

2. KpuBble BTO-
poro nopsigka.
3. Bektopsl B
NpoCTpaHCTBe.
4. YpaBHeHune
NOBEPXHOCTU U
KpmnBOW B Npo-
CTpaHcTBe.

5. NoBepxHoCTH
2-ro nopsagka.

KoMneTeHumn (1nm HVe MHOUKaTOpOB Tbl 0By4yeHus (nokasate- | poBaHWUS KoMmme- $0C*
ee yactu) OOCTWXKEHNS KOM- | NN AOCTUXEHUS 3afaHHO- | TeHuuu (pasge- | (CpeacTtsa oueHu-
neTeHumu ro YPOBHSI OCBOEHUS KOM- | bl (TEMbI) ANC- BaHMs)
neTeHUUn NocpeacTBoM LUMNAUHBI UK
hopMUPOBaHNSA 3HAHWIA, MOAYNs N UX
YMEHWIA, HABbIKOB) HavMeHOoBaHue)
OlK-1 OlK-1.1 3Hamb: ocHOBHbIe No- | 1.CucTembl Ko-

VYeTHBIH onpoc
(YO)
Tectuposanue (T)
KontponbHas pa-
6ota (KP)
CamocrosiTenpHas
pabota (CPC)
Komnnoxsruym
3auer

DK3aMeH

Ymems: aHannsnpo-
BaTb anrebpanyeckune
ypaBHEHUs NepBon n
BTOPOW CTeneHn Ha nroc-
KOCTW 1 B NPOCTPAHCTBE,
CTPOUTbL COOTBETCTBYIO-
LLUME UM NIMHWM U MOBEpPX-
HOCTW, onpeaensiTb BUA
KPMBbLIX U NMOBEPXHOCTEN
BTOPOro nopsaka, Aoka-
3blBaTb OCHOBHbIE TEO-
peMbl aHanUTU4eCcKom
reoMeTpuu 1 peliatb 3a-
nauu;

1.Cuctemsl Ko-
opavHart. Bek-
TOpbI 1 NpsiMas
NHWS Ha nnoc-
KOCTW.

2. KpuBble BTO-
poro nopsigka.
3. Bektopsl B
NpOCTpaHCTBe.
4. YpaBHeHue
NOBEPXHOCTU U
KpunBOW B Npo-
CTpaHcTBe.

5. NoBepxHoCTH
2-ro nopsigka.

VYeTHBI onpoc
(YO)
Tectuposanue (T)
KoHntposbHas pa-
6ota (KP)
CamocrosiTenbHast
pabora (CPC)
Konnoksuym
3auer

DK3amMeH

Bnademsb: 0CHOBHbIMK
MeTogamMum MccnegoBaHus
anrebpanyeckmx NMMHUIA n
NOBEPXHOCTEN NEPBOro U

1.CucTtemsl Ko-
opauHat. Bek-

TOpbI 1 NpsiMast
NWUHUSA Ha nnoc-

VYeTHBIi orpoc
(YO)
Tectuposanue (T)




BTOPOro Nnopsiaka, OCHOB- | KOCTU. KouTposnbHas pa-

HbIMKM MeTogamMu gokasa- | 2. KpuBble BTO- 6ota (KP)
TenbLCTBa TEOPEM U pe- poro nopsigka. CaMOCTOSTEIbHAS
WeHWs 3apay aHanTde- 3. Bektophl B pa6ota (CPC)
CKOW reomeTpum. NPOCTpaHCTBE. K
OJIJIOKBUYM
4. YpaBHeHue 3auer
NOBEPXHOCTU U
DK3aMeH

KpvBOW B Npo-
CTpaHcTBe.

5. NoBepxHOCTH
2-ro nopsgka.

MpomexyToyHas aTrecTaumsa KM

* B rpadhe «POC» B 06s13aTENBHOM NOPSAAKE NEPEUNCTIAIOTCS OLEHOYHbIE CPeACcTBa TEKYLLEN N NpoMe-
XYTOYHOW aTTecTauun.

19.2. OnucaHue KpuTepueB M LWKanbl OLEHMBAHUA KOMMETEHUUN (pe3ynbTaToB OOy4eHus) npu
NPOMEXYTOYHOW aTTecTauun.
Ona oueHuBaHua pe3ynbTatoB OOy4YeHMA Ha 9IK3aMeHe/3aveTe MCMonb3ylTca cneayroLlime

nokasarenu (3YHbi 13 19.1):
1) 3HaHMe y4ebHOro matepmnana v BrnageHne NnoHATUNHLIM annapaTtoM aHanUTUYEeCKON reoMeTpuu;
2) yMeHue CBA3bIBaTb TEOPUIO C NPAKTUKOW;
3) yMeHne nnncTpnpoBaTth OTBET NpuMepamu, dbaktamu, JaHHbIMU Hay4HbIX UCCIeO0BaHNI;
4) ymeHne aHanuampoBaTb anredpanyeckme ypaBHEHUSA NEPBOW M BTOPOW CTEMEHM Ha MITOCKOCTU U B
NPOCTPaHCTBE, CTPOUTbL COOTBETCTBYIOLLME MM FMHUW U MOBEPXHOCTU, OMNpedensTb BUO KPUBbLIX W
NOBEpPXHOCTEN BTOPOro nopsiaka, AokasbiBaTb OCHOBHbIE TEOPEMbI aHAaNUTUYECKON reoMeTpumn 1 peLuaTtb
npakTnyeckme 3agayu;
5) BnageHne OCHOBHbIMW METOA4aMMU UCCReLoBaHnst anredpanyeckmx IMHUIA U NOBEPXHOCTEN NEPBOro M
BTOPOro nopsiaka, OCHOBHbLIMW MeToAaMu AoKasaTernbCTBa TEOPEM M pelleHuss 3agad aHanuMTuyYecKom
reoMeTpumn.

[Ana oueHvBaHWsa pes3ynbTaToB OOyYeHUA Ha 3K3ameHe wucnonb3yeTtca 4-b6annbHas LWwkana:
COTJIMYHOY, «KXOPOLLUOY, KY4OBMETBOPUTENBHOY, KHEYAOBNETBOPUTENBHOY.

[nga oueHmBaHMA pe3ynbTaTtoB 0Oy4eHUs Ha 3a4eTe UCNONb3YeTCH — 3a4TEHO, HE 3a4TEHO.
CooTHoLeHVe nokasaTenen, KpUTEPUEB U LLKANbl OLLEHUBAHUSA pe3ynbTaToB 00yYeHus:

YpoBeHb
cdopmmpo-
BaHHOCTU
KOMMeTeHUun
lNoebIWeHHbIU
YpPO8EHb

Kputepun oueHvBaHNS KoMNeTeHLnin Lkana oueHok

lMonHoe coomeemcmeue omeema 0by4yaroue20csi 8CeM rnepequUcsIeH- Omnu4Ho
HbIM  KpumepusiM. [1podeMOHCMPUPO8aHO 3HaHUE OCHOBHbLIX [OHSI-
mud, onpedenieHUss 8EKMOPHOU aneebpbl U aHasumu4yeckol eeomem-
puu OCHOBHbIX 3adady aHanumuyeckou eeomempuu, OpPMynupPOSKU
meopem u mMemoOb! ux Ookalamesibcmea, yMeHue aHanu3uposamb
anzebpaudeckue ypasHeHuUs nepeoll U 8mopoli cmerneHu Ha M/10CKO-
cmu u 8 npocmpaHcmee, cmpoums coomeemcmeyroujue UM fUHUU U
nosepxHocmu, onpedesnsimb 8UO Kpuebix U nosepxHocmel 8mopozo
nopsidka, OoKasbleamb OCHOBHbIE MeOopeMbl aHanumuyeckol 2eo-
Mempuu u pewams 3ada4qu, enadeHue 0CHO8HbIMU MemodaMu uccrie-
dosaHus aneebpaudecKkux NIUHUU U ogepxHocmed rnepeozo U 8mopo-
20 ropsidka, OCHOBHbIMU Memodamu OoKasamesibcmea MmeopeM U
peweHus1 3aday aHaumu4yeckol 2eomMmempuul.

(3a4meHo)

Omeem Ha KOHMPOSIbHO-U3MePpUMesbHbIl Mamepuana He coomeem-
cmgyem 0OHOMY U3 repeyUCsIeHHbIX nokasamersiel, HO obydarowulics
daem npasusibHble omeemsbi Ha G0MNOIHUMEebHbIE 80MPOChHI.

HedocmamouyHo npodeMoHCMpPUPOBaHO yMeHUe aHanu3uposams ari-
eebpauyeckue ypasHeHUs nepsoll U emopoll cmerneHu Ha MnaocKkocmu
U 8 npocmpaHcmee, unu cmpoums coomeemcmaytowue UM fuUHUU U
nosepxHocmu, onpedensimb 8ud KpusbiX U nogepxHocmel 8mopo2o

Basosnil ypo-
8€Hb

Xopowo

(3a4meHo)




rnopsidka, dokasbieamb OCHOBHblE MEOpPeMbl aHanumu4yeckol 2aeo-
mMempuu unu pewams 3adayu.

Unu codepxamcss omoenbHbie npoberibl npu UCMNob308aHUU OCHO8-
HbIX Memoodos uccriedo8aHusi anee6pautleCKux JIUHUU U MO8EPXHO-
cmel nepeoco U 8mopozo I'I0,0FlaKa, unnu memodoe 0okazamersibcmea
meopemM U pelleHus 3aday aHanumu4eckol eceomMmempudu.

Omeem Ha KOHMPOIbHO-U3MepumerbHbIl Mamepuan He coomeem-
cmeyem nobbiM 08yM U3 MEPeyqUC/IeHHbIX rokasamernel, oby4yato-
wulcss 0aem HerosHble omeembl Ha OOMNOfHUMEbHbIE B0MPOCHI.
JemoHcmpupyem Yacmu4Hoe 3HaHue OCHOBHbIX MOHSIMuU, oripede-
NleHUli 8eKMopHoOU arneebpbl U aHanumMu4YeckKolu seomMempuu, OCHO8-
HbIX 3aday aHanumu4yeckol seomempuu, hopMyIuposKU meopem U
mMemoO0sb! ux dokazamesiscmea Unu He ymeem aHanausuposams anzeb-
paudeckue ypasHeHUs1 rnepeoli U 8mopoli cmerneHu Ha njocKkocmu U 8
fnpocmpaHcmee, Uil cmpoums coomeemcmeyowue UM fAuUHUU U fo-
gepxHocmu, onpedensims 8ud KpusbkiX U rnosepxHocmel 8mopoao rno-
psiOka, Ookasbleamb OCHOBHbIE MEOPEeMbl aHanumuyeckoli eeomem-
puu unu pewams 3adauyu.

Unu umeem He nonHoe ripedcmaessieHue 06 UCrnonb308aHUU OCHOBHbIX
memodoe uccriedoeaHusi anzebpaudyeckux nuHUl u rnosepxHocmel
rnepgoz2o u emopozo nopsdka, unu memodos, donyckaem cyuje-
CcmeeHHble owubKU rpu dokazamesibcmee meopem Unu peweHuu 3a-
day aHanumu4eckol eeomMempuu.

lNopoeoenili
ypOBeHb

Yoosnemsopu-
mersibHO

(3a4meHo)

Omeem Ha KOHMPOIIbHO-U3MepUMesbHbIl Mamepuasa He coomeem-
cmgyem obbiM mpem U3 rnepeyvucrieHHbIX rnokasamesned. Obyyaro-
wutcss 0eMoHCmMpupyem oOmpbI8OYHbIE, (hpacMeHmapHble 3HaHUS,
donyckaem epybbie owubku rpu Ookasamesibcmae meopem Uniu pe-
weHuu 3aday aHanumu4eckol eeoMempuu.

Heydosnemeopu-
meJibHO

(He 3a4ymeHo)

19.3. TunoBble KOHTPOJIbHbIE 3aAaHNA UM UHbIe MaTepuan.bl, HeO6XOF|MMbIe AnA OUueHKU 3Ha-
HUN, yMeHMI?I, HaBbIKOB U (I/I.HM) onbiTa AeATeNIbHOCTU, XapaKTepusyrowjme 3t1anbl d)OpMI/IpOBaHMFI

KOMMeTEeHLUN B npoLecce 0CBOEHNA 06pa3oBaTeNibHON NpPorpaMmbl.

19.3.1. NepeyeHb BONPOCOB K 3K3aMEHY:

JlexapToBbl KOOPIMHATHI, TPOCTEUILINE 3a1a4H.
TeopemMa UeBsl.

KoopauHnaTel BeKTOpa, KOJUIMHEAPHBIE BEKTOPHI.

[Tpsimast Ha MIIOCKOCTH, MTyYOK MPSIMBIX.
PaccTosiHre OT TOUKH 10 IPSIMOMA.
[IpeobpazoBaHue CUCTEMBI KOOPAUHAT.
NuBepcus.

RHBOoOo~NoO O~ WNE

12. VI3yueHue KOHMUYECKUX CEUCHUII.

13. KacarenbHast K KOHUYECKOMY CEUEHUIO.

14. ®okanbHbIE CBOMCTBA KOHUYECKUX CCUCHUM.
15. OnTuyeckue CBONCTBA.

16. dumamerpsl.

17. Knaccudukanus KpuBbIX BTOPOTO MOPSIIKA.
18. HuBapuaHTHI.

YpaBHEHUE JTUHUH, OJISIPHBIE KOOPAMHATHL, IAPAJUIECIIbHBIN IIEPEHOC.

Paznoxenue 1o ABYM HCKOJUIMHCAPHBIM BCKTOpaM, CKAJIIPHOC IIPOU3BCACHHUC.

0. Konuueckue ceyeHusi, KOHUYECKUX CEUYEHUI B MOJISIPHON CUCTEME KOOPAMHAT.
1. VYpaBHeHMS KOHMYECKUX CEUEHUM B JIEKAPTOBOM CHCTEME KOOPAUHAT.




19. [leHTpHI KPUBBIX BTOPOTO MOPSIKA.

20. Ilpumenenust GoOKaIbHOTO CBOMCTBA TUMEPOOIIBI.

21.  BexTopsl B IPOCTPaHCTBE, Pa3I0KEHUE IO TPEM HEKOMILIAHAPHBIM BEKTOPAM.
22. BektopHOE NpOoU3BECHUE.

23. CwmemnaHHO€ MPOU3BEICHNUE.

24. TlpeobOpaszoBaHue CHCTEMbI KOOPIUHAT B TIPOCTPAHCTBE.

25. YpaBHeHHE IOBEPXHOCTH M KPUBOH B TIPOCTPAHCTRBE.

26.  YpaBHEHHE TUIOCKOCTH, PACCTOSHUE OT TOYKH JIO TUIOCKOCTH.

27. YpaBHEHHS IPSIMOH B IPOCTPAHCTBE.

28. IlpsMas ¥ TUIOCKOCTb.

29. Dnnuncou, rurnepOOoIOnIbI.

30. IlapaGosioubl, KOHYC, TUITHHAPHI.

31. VYmpormienne ypaBHEHUS TOBEPXHOCTH.

32. Knaccudukaius noBepXHOCTEH 2-TO TOPSAKA.

33. IIpsamonuHeliHbIe 00pa3yoIIHe.

34. IlpsmonuHelHbIe 00pa3yIOIIFE OHOTIOIOCTHOTO rutepooaonaa 1,2.
35. IIpsamonuHeiiHbIe 00pa3yoIIHe THIIEPOOTNISCKOTO Tapadorona.
36. Kpyrossie ceueHusl.

37. JlmameTrpanbHbIC MIJIOCKOCTH.

38. IlnockocT CUMMETPHH.

39. T'naBHBbIC HampaBlICHUS.

40. VnHBapuaHThI MOBEPXHOCTEH.

41. TlpoekTHBHBIE MPOCTPAHCTBA, AHTAPMOHHUECKOE OTHOIIICHHUE.

19.3.2. lNMepe4yeHb NpaKkTUYECKUX 3aJaHUN

1. HaiiTi BHYTpEHHHE yTJIbI TPEYTOJIbHUKA, CTOPOHBI KOTOPOTO BBIPAXKEHBI ypaBHEHHSIMU 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 meauan O(3, 1).
Haiitu tpetsio Bepmnny C.

3. Uepes TouKy nepecedeHus mpsMbix X +y—6 =0, 2X—y—3 =0 mpoBecTH NpsAMyI0 MoJ yriaoM B 45°
K psimoit 3x — 5 = 0.

4. CTOpOHBI TPEYroJibHUKA BhIpaXKatoTcs ypaBHeHUsIMU X +3y—2=0, 2x+y+5=0,3x-4=0.
HaiiTn ypaBHEHHS BBICOT 3TOrO TPEYTOJIbHHUKA.

5. Ha mpsimoit 4x + 3y — 12 =0 HaiiTu TOUKY, paBHOyIaleHHYI0 OT Touek (—1,-2) u (1, 4).

6. Jlanbl ypaBHEHHUs ABYX CTOpPOH mapaiuienorpaMmma x +y—1=0, 3X—y+4 =0 u TOYKa nepecedeHus
ero quaroHaien (3, 3). Haiitu ypaBHeHHs JBYX APYTHX CTOPOH.

7. Ha ipsimoit x + 3y =0 HalTH TOYKY, paBHOYJAJICHHYIO OT Hadaia KOOPAWHAT U OT psiMOl X + 3y — 2
=0.

8. lana nmpsimast 3x — 4y — 10 = 0. Haiitu ypaBHEeHHE PSMOH, MapaJICIbHONW JAHHON M OTCTOSIIIEH OT
HEE Ha pacCTOSHUU 3 €IMHULL

9. Haiitn paccTosiHue Mexay napaienbHeIMU NpaMbIMA 3X +4y — 15=0 u3x +4y+20=0.

10. Hanncatp ypaBHEHUE NpsAMOH, Mpoxoadiei yepe3 Touky A(5, 2) Ha pacCTOsHHMM 4 €AMHHUIL OT TOY-
ku B(-3,1).

2
11. CocTaBuTh ypaBHEHHE KacaTelbHbBIX K OKPY>KHOCTH C LIEHTpaM B Touke (3, 6) u paanyca g\/85

POXOJAIINX uepe3 Touky (1, —2).
12. Haiftu yron mexnay OuccekTpucamu yrioB, 00pa3yeMbIX IpsiMbIMU 3X +4y —9=0 u
12x +9y -8 =0.



13. Haiitu ypaBHEHHE OMCCEKTPHUCH BHEIIHETO yIila A TPEeYroibHHUKA C BEPIITHHAMHU

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

14. Haiitu TouKy, paBHOYJaJIeHHYIO0 OT Touek M(4, —3) u N(2,—-1) u orcTodiryto oT npsamoi 4x + 3y —
2 =0 Ha pacCTOSIHUM, PaBHOM 2.

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

16. B npsiMOyroasHOM paBHOOEAPEHHOM TPEYTOJIbHUKE JaHbl ypaBHEHHE KaTeTa y = 2X U CepeiuHa -
noteny3sl K(4, 2). HaiiTu ypaBHEHUS IBYX IPYTUX €rO CTOPOH.

17. BpIuucnuTh KOOpAUHATHI BEPIIUH poMOa, €CJIM U3BECTHBI YPABHEHMS IBYX €r0 CTOPOH: 2X —oy — 1 =
0, 2Xx -5y —34 =0 u ypaBHeHHE OJTHOM U3 ero quaronanei: x +3y—6=0.

18. 3nas ypaBHenune 3x —2y + 6 =0 oJHOI U3 CTOPOH yIjia U ypaBHEHHE ero OMCCEKTPHUCH X —3Y + 5
=(, cocTaBUTh ypaBHEHHE BTOPOI CTOPOHBI yIJa.

19. B tpeyrosnibauke ABC wuszBecTHbI: cropoHa AB: 4x +y—12=0, Beicota BM: 5x -4y —--15=0 u
BbicoTa AH: 2x + 2y —9 =0. Hanucarb ypaBHEeHUsI ABYX JPYTrUX CTOPOH U TPETHEU BBICOTHI.

20. Haiitu ypaBHEHUE OKPY>KHOCTH, LICHTP KOTOPOM JICKUT B TOUke (4, 7) U KOTOpas KacaeTcs mpsMoun
3X—-4y+1=0.

21. Hamucatp ypaBHEHHE KacaTelbHOU K OKpyxkHOCTH (X + 1)2 + (y —3)2 =25 B Touke (3, 6).

22. HaiiTi ypaBHEHHUS KacaTeIbHBIX K OKPY:KHOCTH X2 +y2 = 10, mpoxoasiux depe3 Touky (-5, —5).
23. HaiiT kacatenpHbIe K OKpY>KHOCTH X2 + y2 = 13, mapayuensHbie npsimoit 4x + 6y —5 = 0.

24. Haiitu kacareiabHbIe K OKPYKHOCTH X2 +y2 + 5x = 0, mepneHIuKyIspHble K npsaMoi 4x —3y + 7 =
0.

25. OnpenenuTth SKCUEHTPUCUTET JUIUIICA, €CIIU OTPE30K, COSAUHSIIONINN ero (POKyChl BUACH U3 KOHLIA
MaJjioi OCH MOJI IPSIMBIM YTJIOM.

26. OnpenenuTth SKCUEHTPUCUTET IUIHUIICA, €CIIU PACCTOSIHIE MeXAY (OKycaMH PaBHO PACCTOSHUIO MEXK-
1y KOHIIaMH OOJIBIIION U Majol OCel.

27. OnpenenuTth SKCUEHTPUCUTET JUIUIICA, €CITU ero 0O0JIbIIas OCh BTpOe O0JIbIle MaJIOH.

28. I'unepOona kacaetcs npsamoit x — Yy —3 =0 B Touke (5,2). CocTaBUTh ypaBHEHHE ITON TUIIEPOOIIHI.
29. lana napabona y2 = 6x. Uepes Touky (4, 1) mpoBecTH Takyro XOpAY, KOTOpast IeJTuiIachk Obl B ATOM
TOYKE I10I0JIaM.

30. Haiitu ypaBHEHuUs: AMaMeTpoB mapalosibl y2 = 8X, CONPSKEHHBIX C XOPJlaMHU, HAKIIOHEHHBIMH K HUM
oz yrioM B 45°.

40. Haiitu Takyro TOUKy Ha mapadosne y2 = 12X, 9ToObI KacaTeiabHasi B Hel 00pa30BbIBaJIa C OCHIO CHUM-
MeTpuu napabois! yroia B 30°.

41. Jlana mapabona y2 = 10x. Haiitu k 3TOM mapaboie KacaTelbHbIe B TOUKaX, B KOTOPBIX OHA Iepece-
Kaercs ¢ npaMoil y =4x — 5.

42. OrnpenienuTh YroJl MeXJly BeKTopaMu a U b, ecnu BekTop a + 3b meprneHAMKYNIsSIpeH K BeKTopy 7a
— 5b, aBekTtop a—4b mepneHauKyasApeH K BekTopy 7a — 2b.

43. 3Hast BEKTOPHI, CITy)KaIIHe CTOPOHAMH TPEYTOJIbHUKA AB=c, BC=a CA=b,

JIMHEapHbIe OMCCEKTPHCAM YIJIOB 3TOTO TPEYTOJbHUKA.

44. Jloka3zaTb, YTO CyMMa BEKTOPOB, COETUHSIONIUX LIEHTP MPaBUIBHOTO TPEYToJIbHUKA C €r0 BEpIINHA-
MU, paBHa HYJIIO.

45. I1pu xakom 3HaueHUU KodhduUIMeHTa o BEKTOphl p = aa+tSb m q=3a —b okaxyrcs KolmuHeap-
HBIMH, €CJIU @ U b He KOJUTMHEeapHbI?

46. Bektops! a, b, ¢ u d cBs3anbl cootHomenusmu a/\b = ¢/\d, a/\c =b/\d. [oka3are xoymHEap-
HOCTh BekTopoB a—d u b—C.

47. BeluucnuTh JUIMHY IHAaroHajel napaiienorpaMmma, IoCTpOeHHOro Ha BekTopax A =5p+2q u B=p

HAWTH BEKTOPBI, KOJI-

—3q, eciu U3BECTHO, YTO |p|=\/§, |q|=3 u (p~q)=mn/4b

48. 3Has ABE CTOPOHBI TPEYTOJIBHUKA

AB =3p-4q u BC =p+ 5q, BeIMHCIUTDH JUIMHY ero BeiIcOTEl CD mpu ycioBuM, 4TO BEKTOPHI p U ( —
MEPIEeHIUKYIISIPHBIE APYT IPYTY €AUHUYHBIE BEKTOPHI (OPTHI).

49. Bextop m, nepneHIUKYIApHbIA kK ocu Oz u K BekTopy a = ( 8; —15;3 ), oOpa3yeT ocTpslii yroi ¢
ocbto Ox. 3Has, uto |m |=51, HaAWTH €ro KOOPIWHATHI.



50. BpraucnuTe mionaap napauienorpaMma, mocTpoeHHoro Ha Bekropax AB=m +2n u AD =m - 3n,
rie lm|=5,|n|=3 u (m”"n)=n/6.

51. BekTop X, mepneHIUKYJISIpHBIN K BeKTopam a=(4;-2;-3) u b=(0; 1; 3 ), obpasyer ¢ ockto Oy
TyIo# yroi. 3Has, 4To | X | = 26, HalTH €ro KOOPIANHATHI.

52. BeIYUCIUTH CUHYC yIiIa MEXIY JUaroHaJIIMU MapajuieiorpaMmma, OCTPOSHHOTO Ha IaHHBIX BEKTO-
pax a=2m+n—p u b=m-3n+p, TIe M, n ¥ p— B3AUMHO NEPICHINKYISIPHBIC CAUHUYHBIC BEK-
TOPBI.

53. Haiitu Touky, cuMMeTpuaHyto Touke A( 3; —7; 5) OTHOCUTENBHO IIOCKOCTH 2X — 6y + 3z — 42= 0.
54. B nyuke, onpeaenasieMoOM IIOCKOCTSIMU

3X+y—-22-6=0 u x—2y +5z2 — 1= 0, HaWTH IIOCKOCTH, NEPIECHANKYIISPHBIE K 3TUM OCHOBHBIM
IJIOCKOCTSIM.

55. Yepes Touky M(-5; 16; 12 ) mpoBeneHsbI JiBe IIIOCKOCTHU: OJIHA U3 KOTOPBIX COAepkKUT och OX, npy-
ras —ocb OY. BbIYHCIUTB yroi MEXy STUMU JABYMS IJIOCKOCTSIMHU.

56. Hammucats ypaBHEHUE TUIOCKOCTH, IEPIICHIUKYISIPHON K IJIOCKOCTH 5X —y +3Z — 2 =0 u mepeceka-
IOIIEH ee 1o MpsAMOH, Jexaniei B riockoct XOy.

57. Uepes nuHuto niepecedcHus miockocreid 4x —y+32—-1=0 u x+S5y—2z+ 2 =0 mnpoBecTH mioc-
KOCTb, IEPIEHAUKYIISIPHYIO K IIIOCKOCTH 2X —Y +5Z -3 =0.

58. IIpoBecTH MIOCKOCTh Yepe3 NEPICHANKYIIAPHI, ONMYIIeHHbIC U3 ToUku A( —3; 2; 5) Ha MI0CKOCTH
4x+y—-3z+13=0u x—-2y+z-11=0.

59. CocraBUTh ypaBHEHHUE IJIOCKOCTH, mpoxo et uepe3 Touku L(0;0; 1) u N (3;0;0) u obpazy-
roweit yroin B 60° ¢ mockocteio XOy.

60. B myuke, onpenensieMoM miockocTsiMu 2x +y—3z+2=0 u 5x + 5y —4z+ 3 =0, HaiiTu ABE mep-
NCHIUKYJIIPHBIC APYT K APYTY IJIOCKOCTH, U3 KOTOPBIX OJJHA MPOXOAUT uepe3 Touky A(4;—-3;1).

19.3.3. TecTtoBbIEe 3ag4aHUA

Ne BapuaHTsl 0TBETOB
3a1a- Ycnosue 3agaun 1 2 3 4
Aa-
HHS
1 X2 y2
OKCIEHTPUCHUTET TUIIEPOOITBI T =1paBeH 4/5 5/4 5/3 4
2 Kakue n3 ueTbIpex II0CKOCTeH SIBJISFOTCS B3aUMHO TIep-
NeHJUKYJISPHBIMU:
(a) x+y—-z-1=0,
(6) 2Xx—2y+5=0, @u® |@u@ |[©u@E |@10

(®) x+y-z-1=0,
(r) x+y—z-1=07?

3 PaccrosiHue Mexay napauleIbHbIMU IPSIMBIMU
3X+4y=0 u 3x+4y-5=0 paBHo

4 Bonbmas momyocs smmurnca 4x° +25y° =100 pasna 4 25 5 2

Kaxkas u3 miockocreii
(a) 5x—2y+3z+1=0,
(6) 5x+2y+3z+2=0,
(B) 2x-5y+5=0, () (6) (8) (r)
(r) 2x-5y+z+5=0

y-1 z-4

X
NEepHEHIUKYIISIPHA OIPIMOH — = —— = —— ?
p VAEY p 5 5 3

6 K
, :;:;I:HTH E;EZ;I;S;:?HX nap NpsIMBIX SIBJISIOTCS B3aUMHO (a) 1 (b) (a) 1 (d ) (b) 1 (d )

(a)3x+5y-8=0; (b)3x-5y+8=0; (c)3x=5;| U u u (a)L(d)
(d)5x+y+8=0; (e)5x-3y+3=0; (f)5y=3; (c)L(f) ] (c)L(f) | (a)L(e)

7 JlaHbl TpU CTOPOHBI NAapaJIEIOrPaMMa




5x—3y-14=0; 5x-3y+8=0; 2x+y+1=0.| y=-2X 2x+y=4| y=2x-10| 2x+y=10

VYKaxuTe 4eTBEPTYIO CTOPOHY.

8 VYron Mexay miaockocTamMu 4X—2y+3z+7=0 u

4x—2y+3z+1=0 pasen 90° 60° 30° 0°
9 Paccrosuue mexny npsmeiva 4X—3y+7=0 u
9 5 1 0
4x—-3y+2=0 pasHo
10 X2 2
OKCIEHTPUCUTET 3ILTUIICA > + ry =1 paBen 0.8 05 0.9 07
11 X2 2
DKCUEHTPUCHUTET THIEPOOTBI — — Y paBeH
16 9 14 1,25 1.2 1,55

12 | Kakas u3 mpsaMbIx

x_y-1_z-4
@ 5= =73
x_y-1_z-4
NI (a) © (8) (r)
a B r
(5) x;ZZ__);:z;4,
x_y+l_z-2
O

NepHeHANKYIsIpHa tockoctd 2X—5y+102+5=07

19.3.4. lNepe4yeHb 3aaaHUN ANA KOHTPONbHbIX padboTt

1. KoHTponbHas paboTta no teme «lpsiMasa NMHUA Ha NJTIOCKOCTUY:

Bapuant Nel
1. IIpoBeputs, uto mpsmsie Y = 3x-1, x-7 y= 7 u X+ y— 7 =0 cayxar croposamu paBHOGeIpEHHOTO
TpPEYroJbHHUKA.
2. CocTaBuTh ypaBHEHHE MPSIMOIA, JENSIIEH MOMOIaM OTPE30K MEKIY TOUKAMU A(—3; 2) u B (5, - 2) u o0pa-
3yIoIel ¢ 0Tpe3koM AB yroa BiBoe Oosbiiel, ueM ¢ ockto OX.
3. Haiiti neHTp Kpyra pagyca =8 1 Kacaromerocs AByX mpsMbIx: X — 4y +10=0 u 3Xx+ 4y =0.
4. CocTaBUTh ypaBHEHHS CTOPOH poMOa, 3Has ABE MPOTHBOJIEKAIIHE €T0 BEPIIHHBI A(—3; 1) , B (5; 7) U ILIO-

maae pomba S=25 e()z.

5. CocTaBUTh YpaBHCHUA CTOPOH TPEYroJIbHUKA, 3HAaA OJHY M3 €ro BECPIINH A(3, - 4) N YpaBHCHUA JIBYX BBICOT

7X—2y—-1=0 u 2X-7y-6=0.

Bapuant Ne2
1. 3Hast ypaBHEHHUs GOKOBBIX CTOPOH PaBHOOEAPEHHOTO TpeyronbHuka Y = 3u X— Y+ 4 =0, cocrasurs ypas-
HEHME TPETHEH CTOPOHEL, TP YCIOBHH, YTO OHA MMPOXOJMT YEPE3 HAYAIO KOOPIUHAT.
2. COCTaBUThL YPaBHEHHS CTOPOH TPEYTOJIBHMKA, 3HAS JIBE €r0 BEPIIHMHEI A(3, 5) , B (6, 1) 1 TOUKY IIEpECEHEHNS
ero meqman M (4, 0) .
3. Ha ocu opMHAT HAifTH TOUKY, OJMHAKOBO y/aJIEHHYIO OT HaYala KOODAMHAT U OT IpsSMOi X — 4y +12=0.

4. Haiiti TOYKY, CAMMETPHYHYIO TOUKE Q (—2, - 9) oTHOcHTeNbHO mpsimoii 2X + 5y —-38=0.




5. B TpeyrosnbHuke A(—3; —1), B(l; —5), C(9, 3), croponsl AB u AC pasgeneHsl B OTHOUICHHH

A =3, cuuras or o6ueit BepiiuHbl A. IIpoBepHTh, 4TO NpsAMBIE, COCOUHSAIONINE TOYKH JEJIEHUS C MPOTHUBOJICKANIMMHU
BEpIIMHAMU, U MeinaHa AM nepeceKkaroTcsi B OJHOU TOUKe

Bapunant Ne3
. VA
1. U3 Touxku A(6, 9) HaIlpaBJIeH JIy4d HOJ YIJIOM Z k npsamoit Y = — X + —. Haiitu ypaBHenue iyda, oTpa-
JKEHHOT'O OT 3TOM MpPsIMOI.
2. CocTaBUTh ypaBHEHHs KaTETOB MPSIMOYTOJBHOTO TPEYrojdbHUKA, IO b KOToporo paBHa 20 en’., ecll M3BECTHO,

YTO €ro ruroTeHy3a JICXKUT Ha OCU a6cuncc, a BEpIIMHa IpAMOTo yrijia COBIaJgacT € TOYKOM C (_1, 4) .

3. Ilan TpeyroabHHUK A(l; 2) , B (3, 7) , C (5, —13) BBIYMCIIUTE IUIMHY TIEPIEHIMKYJIAPA, OMYLIEHHOTO U3
BEpIIUHBl B Ha MeJUaHy, IPOBEACHHYIO U3 BEPIIUHBI A.

4. JlaHbl BEPIIMHBI TPEYTOIbHUKA: A(—G; - 3) B(—4; 3) , C (9, 2) . Ha BuyTpenHueii 6uccekrpuce yria A
HANTH TaKyto TOUKY M, 9TOOBI 4eThIpeXyroisHUK ABMC okazaincs Tpamemnuei.

Mpsmbie  3X + 4y —30=0 u 3Xx-— 4y +12=0 «kacarorcs oxpyxuocTs, panyc kotopoii R = 5. Bbraucauts

IUIOINAAb YEThIPEXyTOJIbHIKA, 00Pa30BaHHOTO 3TUMH KacaTeJIbHBIMU U PailycaMy Kpyra, IPOBEACHHBIMU B TOUKH KaCaHHUS.
Bapuant Ned

1. CocraBuTh ypaBHEHHsl KAaTETOB NPSIMOYTOJILHOIO PaBHOOEIPEHHOTO TPEYroJbHUKA, 3Has ypaBHEHHE THIIOTEHY3bI

y= 3X+5 u epumny npsmoro yrna (4, — 1) .
2. [IpoBepuTh, YTO TOUKH A(—Z, — 2), B(—3, 1) , C (7, 7) u D (3, 1) CITy»aT BEPUIMHAMH TPATCIUH

U COCTaBHUTb YPaBHEHUs CPEIHEI JIMHUHU U TUArOHAJICH 9TOH Tpaneuu.

3. Ha paccrosHHM 5 eauHHI OT TOYKH C (4, 3) HPOBECTH NPSMYIO, OTCEKAOIIYIO PaBHBIE OTPE3KH Ha 0CAX KOOP-
nuHaT (18 Oaos).

4. JlaHbl 1B€ BEpLIMHBI TPEYroJbHUKA A(—G, 2) , B (2, — 2) u touka H (1, 2) MepECeUeHHs] €r0 BBICOT.
Brraucuthk KoopauHATH TpeThel BepmuHbl C (22 Oamna).

5. CocTraBuUTh ypaBHEHHUS! CTOPOH TPEYTOJIBHHKA, 3HAS OJIHY U3 €r0 BEPIIHH A(—4; 2) 1 ypaBHEHHMS ABYX MEIUAH:

3X—2y+2=0 u 3Xx+5y-12=0.

2. KoHTponbHas pa6oTta no teme «BekTopHas anre6pa u npsAMas U NyIOCKOCTb B MPOCTPAHCTBEY:

BAPUAHT Nel

1. Bektoper @, b, ¢ u d ceazanst cootHourenusmu al\b = ¢/\d, a/\c = b/Ad. [loka3aTh KOJUIMHEAPHOCTh BEKTOPOB
a-dub-c

2. Tlpu kakoM 3HaueHUU KO3 duIMEHTa o BEeKTOPBI P = aa+bb u =3a—b okakyTcs KOJUIMHEAPHBIMH, €CIIH @ U
b He kommHeapHbI?

3. Haiirtu touky, cummerpuunyio Touke A(3; -7; 5) oTHocHTenbHO mIockocTH 2X - 6y + 3z - 42= 0.

4. B myuke, onpenensieMoM IockocTsiMu 3X+ Y -2z -6=0 u X- 2y +5z - 1= 0, HaiiTu MIOCKOCTH, NEPHIEHIUKYISIPHBIE K
3THUM OCHOBHBIM IIJIOCKOCTSIM.

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

5. Hammcarts ypaBHEHHE IUIOCKOCTH, TIPOXOJSIIEH Uepe3 MpsaMyto U MapajuIeNIbHON MpsiMoi

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

BAPUAHT Ne2



1. BbIUHCIUTG JUIMHY AMArOHAICH mapasuie/iorpaMMa, MOCTPOSHHOTo Ha BekTtopax A =5p +2q u B = p - 3q, eciu u3-

BECTHO, 4YTO |p|:\/§, lgl=3 u (p"q)=mnl/i

2. 3Has aBe cropoHsl Tpeyroiasauka AB =3p -4q nu BC = p + 5q¢, Beramucnuth anmuny ero Beicotst CD mpu ycnosuw,
YTO BEKTOPHl P U ( — NEPIEHIUKYISIPHBIC APYT APYTY €ANHUYHBIE BEKTOPHI (OPTHI).

3. Yepes rouky M(-5; 16; 12 ) mpoBeneHbI JBe IIOCKOCTH: OJ{HA U3 KOTOPBIX cojaepuT ock OX, apyras —oce OY.
BBIMHCINTD yroi MEKAy STUMH ABYMSI TUIOCKOCTSIMH.

4. Hamucatps ypaBHEHHUE IUIOCKOCTH, TIEPIIEHAMKYIIPHOI K iIockocTH 5X —Y +3z2 — 2 = 0 u nepecekaromieii ee 1o mpsi-
MO, nexarnieit B miockoctu XOY.

Xx-2 y-3 z+1

5. Yepes mnpsmyro
5) 1

MPOBECTHU MIOCKOCTD, NEPIICHAUKYJIAPHYIO K IJIIOCKOCTHU

X+4y—-3z+7=0.

BAPUAHT N3

1. Bekrtop M, neprneHAuKyIApHbIil k ocu Oz u k Bektopy a = (8; —15;3), oOpasyet octpsiit yron ¢ oceto OX. 3Has,
gro | m| =51, HalTH ero KOOPJAHHATEHL

2. BBIUHCIUTE IUTOMIAIb TTapaIeiorpaMMa, MOCTPOCHHOTOo Ha BekTopax AB=m+2n u AD=m-3n, roe | m|=5,
[n|=3u (Mm~n)=n/6.

3. CocTaBuUTh ypaBHEHHE IDIOCKOCTH, poxoasei yepe3 Touxu L( 0; 0; 1)

4. B myuke, onpenenseMoM miockocTsMA 2X +Yy—3z2+2 =0 u 5X + 5y —4z + 3 =0, HaifTu 1Be NEPICHINKYISIPHBIC
JPYT K IPYTY MIOCKOCTH, U3 KOTOPBIX OJ[HA MPOXOAUT uepe3 Touky A(4;-3;1).

Xx-3 y+1 z-2 x-8 y-1 z-6
p— p— I/I p— p—
2 4 3 1 -2

5. IIpoBeputs, 4TO NpsAMBIE HepeceKaroTcs, ¥ HalMcaTh ypas-

HCHUC IIJIOCKOCTH, npoxo;:[ﬂmef/i HUCpe3 HUX.

BAPUAHT N4

1. BekTop X, meprneHIUKYISIpHBIA K Bektopam a = (4;-2;-3) ub=(0;1;3), obpasyer c ocbto Oy Tymoii yrom.
3Has, 9o | X | =26, HaWTH €ro KOOPAUHATHL.

2. BBIUHCIUTE CHHYC YTiIa MEXIY AUArOHAISIME MapajuiesorpaMma, TOCTPOSHHOTO Ha JaHHBIX BEKTOPax
a=2m+n-p u b=m-3n+p, tae M, N ¥ P — B3aUMHO MEPICHIUKYJISIPHBIC OPTHL.

3. Yepes ocb Oz mpoBecTH IIOCKOCTh, 00Pa3yIOIIYIO C INIOCKOCThIO 2X + Y ,\/g 2-7=0 yron n/3.

4. Yepes nuHuto nepeceyenus miockocreit 4X—y+3z2—1=0 u X+ 5y -z + 2 =0 npoBecTH IIIOCKOCTb, NEPIIECH/IU-
KYJSIPHYIO K IJIockocTu 2X —Y +52—-3 =0.

5. IIpoBecTH IIIOCKOCTH Yepe3 NepHeHIUKYIIAPEI, OMyIeHHbIe 13 Toukh A( —3; 2; 5) Ha INIOCKOCTH
4x+y-3z+13=0u x-2y+z-11=0.

19.3.5. TeMbl KypcoBbIX paboT — HE NPEYCMOTPEHBI.
19.3.6. Tembl pechepaToB — HE IIPEAYCMOTPEHBI.

19.4. MeToau4yeckme maTtepuanbl, onpegenswowme npoueaypbl OLEHMBaHUA 3HAHWUWA, YMEHUN,
HaBbIKOB U (UNN) ONbITa AEATENIbHOCTU, XapaKTepU3yroLwWmux 3Tanbl hopMUpoBaHUS KOMNETEHLMN

OueHka 3HaHWA, YMEHWA U HaBbIKOB, XapaKTepusylllas aTanbl (POPMUPOBaHMSA KOMMNETEHLMN B
pamMKax U3y4yeHusi AUCLMNIIMHBLI OCYLLLECTBSIETCS B XOAE TEKYLLEN N MPOMEXYTOYHON aTTecTaumn.

Tekywasn aTrectaumsi NPOBOAUTCA B COOTBETCTBMM C [lonoxeHnem o Tekylwen atrectaumm obyya-
OLLMXCA NO nporpaMmmam Bbicllero obpasoBaHus BopoHEXCKOro rocygapCcTBEHHOro yHuBepcuteta. Te-
Kylwasa aTTectaums npoBoauTCa B popMe ycmHoeo onpoca (UHOUeUdyasbHbIl Onpoc); MUCbMEHHbIX pabom
(koHmMposnbHbie pabomel.), mecmupogaHusi; Kputepum oueHnBaHust NpMBeLEHbI Bbille.

lMpomexyToyHasa aTtTrecTaumnsa NpoBoAMTCH B COOTBETCTBMMU C onoxeHneM o NMpOMEXYTOYHOW aTTe-
cTaummn obyyarowmxcst No nporpaMmMam BbiCLLEro o6pa3oBaHus.

KoHTponbHO-n3MepuTenbHble Matepurarnbl MPOMEXYTOYHOW aTTecTauumn BKITOYaKT B cebs TeopeTu-
YecKkue BOMPOCHI, NO3BONAIOLLNE OLEHUTb YPOBEHb NOSTYYEHHLIX 3HAHUIM N NPaKTUYECKMe 3afaHuns, Nos-
BONSAOLLNE OLEHUTb CTeneHb CPOPMUPOBAHHOCTU YMEHNIA N HABbLIKOB.

I'IpM oueHMBaHNN NCNONb3YKTCA KONMNYECTBEHHbIE LUKaAlbl OLIEHOK. KpVITepI/IVI oueHunBaHnA npuneeaeHbl
BbilLE.

KonTtponsHo-usmepurensHblil Matepuan Ne 1

1. Jexaprossl koopauHaThl. [IpocTeiimue 3agaun. Teopema UeBsl.



2. IIpu KaKOM YCIOBUH OTPE30K, CoeauHsronmii Touku A(ag, by) u B(ay, b,), mepecekaer mosjoxuTeNbHYO HOIYOCh
ocu OX?

3. JlaH TpeyroyibHUK A(l; 2) , B (3; 7), C (5; - 13) . BbluMcnauTh JIMHY NEPIEHIUKYIIIPa, OYLHICHHOIO U3
BEpLIMHBI B Ha MeIuaHy, NPOBEIEHHYIO U3 BEPIIMHBI A.
4. Halinure ypaBHEHUS CONPSIKEHHBIX TUAMETPOB JILIUIICA 4%* + 9y2 =36, ouH U3 KOTOPHIX UMEET YIJIOBOH KO-

s dureHT kl =3/ 2. Cnenaiire ueprex.

5. Hanbr Toukun A(0, 1, -1), B(1,-1,2), C(3,1,0), D(2, -3, 1). Haiiti KOCHHYC yria ¢ MexIy BEKTOpaMH A_B u
CD.

6. Haiitu Touky, cummeTpuanyto Touke A(3;—7; 5) oTHOcHTEenbHO mIockocTH 2X — 6y + 3z —42=10.

7. Onpenenuts BUJ TOBEPXHOCTH (X + y) + Z2 =0 u cxemarnuecku n300pasuTh ee.

8. Ormpenenuts yroi Mexay Bektopamu a u b, ecmm Bektop a + 3b meprneHamkysspeH K Bektopy 7a— 5b, a Bekrtop

a —4b neprenaukyApeH K BekTopy 7a — 2b.

KoHuTponbHO-u3MepurenpHblil Matepuain Ne 2

1. YpaBuenue nunu. [lonsapusle koopaunatsl. [lapannensHbii nepeHoc.

2. Haiitu koOpAMHATBI TOUKH, CHMMETPUYHOUN TOUKE A( X, y) OTHOCHUTEIILHO OMCCEKTPUCHI BTOPOTO KOOPIHHATHOTO
yria.

3. CoCTaBUTh ypaBHEHHE NPAMOii, JEJIALIEH MOI0IaM OTPE30K MEXKy TOUKAMH A(—3; 2) u B (5; - 2) 1 06pasy-

IOIIEH C OTpe3KoM AB yroi BOBOE OOJNBIICH, YeM C OCBIO X.

o 2 2 .
4. Haiinure ypaBHeHHs CONPSKEHHBIX AMaMeTpoB smiunca 4X° + 9y =1, onuH U3 KOTOPBIX UMEET yIIIOBOH KO3 (-

duument K, =2 /3. Cuenaiire uepres.

5. Bekropsl @, D, C enuuuuHoil 1mMHEI 06pa3yioT momapHo yriasl 60°. HaiiTu yron Mexay BeKTOpaMH a |
b-C.

6. B nyuke, onpenensieMmoM miockoctsiMu 3X+Y —22—6 =0 u X —2y +52 — 1= 0, HaliTH IIIOCKOCTH, NEPIICHANKY-
JISIPHBIE K TUM OCHOBHBIM IIJIOCKOCTSIM.

7. Onpenenuts Buj nosepxHoctn XY = Z + 1 u cxemarnuecku n300pa3uTh ee.

8. Haricath ypaBHEHHE KacaTelbHOM K okpyxkHocTH (X + 1)2 + (Y — 3) =25 B Touke

3, 6).

KouTponbHo-uzMeputenbubiil Marepuai Ne 3

1. Koopaunate! Bektopa. Konmnueaphsie BekTopsl. Pasnoxenue 1o 1ByM HEKOJUIMHEAPHBIM BekTopaM. CKajsipHOe
IIPOM3BEICHUE.
2. Haiit TOUuKy, paBHOYAAJICHHYIO OT OCe KOOPIUHAT M TOUKU (3, 6).
3. [okazats, 4To MpsiMas MapajuiesabHasi ACUMIITOTE THIIEPOOITB, TepecekaeT runepooiy B oxgHol Touke. ([Toropenos
I'masalV Ne22)

2 2
4. CymecTBYIOT Ju KacatenbHble, poseennbie k omwmncy 4X° +25y° =100 wus toukn A(1, 1). Ecnu na, To
HaNHIINTe UX ypaBHeHUA. OTBET 000CHYITE.
5. Bexropst @, D, C eaunnunoit mmuer o6pasytor nonapHo yrist 60°. Haiftu yron Mexiy Bekropamun @ 1
b+cC.

X-3 y+4 7-2

6. HanucaTte ypaBHEHUE IIIOCKOCTH, IPOXOASILEH YepPE3 IPSIMYIO > 1 3 U NapajuleIbHON IPSIMON
X+5 y-2 z-1
2 2
7. Onpenenuts Buj NOBEPXHOCTU (X + y) +2° =1 ucxemarnueckn n300pa3uTh ee.
8. JlokazaTh, 4TO cyMMa BEKTOPOB, COSAMHSAIOIINX LIEHTP NPaBUIbHOIO TPEYTOJIbHUKA C €0 BEPIUMHAMMU, PaBHA HYJIIO.

KonTtponsHo-usmepurensuslil Matepuan Ne 4



1. IIpsimas Ha ockocth. [Tydok mpsimbix. PaccTosiHre OT TOUKH 10 TIPSIMOiA.

2. Ipu KaKOM yCJIOBHH OTPE30K, coeAnHstommid Touku A(ay, b)) u B(ay, b,), mepecekaer oTpuLaTeNnpHyO HOIYOCH
ocu OY?
3. Iposepurs, uto mpsimsie Y =3X—1, X—7y =7 n X+ Y—7=0 cayxar croponamu paBHOGEAPEHHOTO Tpe-
YrOJIEHHKA.
4. CylIecTBYIOT JIU KacaTeNbHble, IPOBEJCHHBIEC K AIIHUICY 4%° + 25y2 =100 wu3 Touku A(1,2). Eciu na, To
HaIlMIINTe X ypaBHeHUs. CrernaiiTe yepTex.
5. Janet Touku A(1, 0, 1), B(-1, 1,2), C(0,2,-1). Haocu z maiitu Takyto touky D, uto6sr Bektopsr AB u CD
OBLIN MePIICHIUKYIISPHEL.
6. Yepes Touky M(-5; 16; 12 ) mpoBeeHsI ABE IIOCKOCTH: OJIHA M3 KOTOPBIX comepkuT ock OX, mpyras —ock OY.
BBIUHCINTD Yyroa MEXAY STUMHU JBYMS IIIOCKOCTSMH.

2 2
7. OnpenenuTs BUA MOBEPXHOCTH (X + 4) +52° =1 u cxemaruuecku n300pas3uTh ee.
8. B pom6e ABCD nanbl quaronanm AC =a u BD =D. Pasnoxurs no stum JIByM BEKTOpaM BCe BEKTOPHI,

COBITaJlaromue Co CTOpoHaMu p0M6a: AB, BC, CD " DA

KoHnTponbHO-u3MepurenpHblil Matepuan Ne 5

1. [TpeoOpa3oBaHue cUCTEMBI KOOPAMHAT.
2. JlaHbI KOOpAMHATHI IBYX CMEKHBIX BepminH 4 u B kBaapara ABCD. Kak HailTu KOOpIMHATHI OCTAJIbHBIX BEPIIMH?
3. JHoxkasatb, 94T0 4epe3 ToUKy B(4, -5) HEBO3MOXKHO MPOBECTH MPSIMYIO TaK, YT00bI paccTositue ee ot Toukn C(-2, 3)
ObLUTO paBHO 12.
2 2

4. CyIecTBYIOT Ju KacaTenbHble, poseaeHble k runepbone 4X° —25y° =100 w3 touxu A(S, 2). Ecnu na, To
HanuIuTe UX ypaBHeHus. OTBeT 00OCHYHTE.
5. JlaHbl BEKTOpHl A = (2, n, 3) u b= (3, 2, —1). [Ipn xakoM 3Ha4eHUH N 3TH BEKTOPHI IEPIECHANKYISIPHbI?
6. Hamnucath ypaBHEHHME TIOCKOCTH, TIEPIICHANMKYIIIPHOI K IIOCKOCcTH 5X —Y +3Z — 2 = 0 u nepecekaromieii ee no mpsi-
MO, stexxaried B wiockoctu XOY.

2
7. Omnpenenuts Bug mosepxHoctu X+ XY = O u cxemartnuecku nzo6pasuts ee.
8. Haiitn KacaTenbHbIe K OKpYKHOCTH X° + Y2 + 5x =0, MepreHInKyIspHbIe K IpsMoii 4X — 3y + 7 = 0.

KonTtponsHO-m3MepuTensHbIil MaTepuan Ne 6

; JI/II::::IP I((:ZI(;)[}.D}:[I/IHaTLI IByX BepiiMH 4 u B paBHOCTOpoHHEro TpeyrossHuka ABC. Kak HailTu KOOpIAMHATHI TPETHEH
BepmuHbI? PaccmoTpers mpumep: A(O, 1), B(2, O) (Tloropenor I'masal Ne21)

3. BEIpa3uTh paccTosiHIE MEXAY TOYKAMHU Yepes HOJIsIpHbIe KoopauHaThl 3THX Touek. ([Toropenos maalV Ne2)

4. CymiecTBYIOT JIM KacaTeJIbHbIe, TPOBEACHHbIE K TUrepoose 4x*—-25 y2 =100 w3 touku A(5,2). Ecu na, To

HaNMIINTE UX ypaBHeHUs. Crenaite yepTex.

5. JlaHbl BEeKTOpBI a= (2, n, 3) u 6 = (3, 2, m). IIpu kakux M W N 3THU BEKTOPHI KOJTHHEAPHBI?

X-2 y-3 z+1
5 1

6. UYepes npsimyro MIPOBECTH UIOCKOCTh, NEPIEHANKYISIPHYIO K IJIOCKOCTH X +4y —32 +7 =

Onpenenuts Bua nosepxuoctn XY + YZ = 1 u cxemarnuecku uzoGpasuts ee.

Haiitn ypaBHEHNE OKPYKHOCTH, LIEHTP KOTOPOH JIEXKUT B Touke (4, 7) M KoTOpas kacaercs npsiMoir 3X —4y +1=0.

KonTtponsHo-u3mepurensHslil Matepuan Ne 7

1. Konnueckue cedeHuss, KOHUYECKMX CEYEHUH B MOJISPHON CUCTEME KOOPAUHAT.
2. Haiitu koopauHaTBI TOYKH, CHMMETPUYHOUN TOUKE A( X, y) OTHOCHUTEIIEHO OUCCEKTPHUCHI IEPBOTO KOOPIUHATHOTO

yria.



3. Touka A(5, -1) sBnsercs Bepumnoii kaapara 4X —3Y —7 = 0. CocraButh ypaBHEHHS IPSAMBIX, Ha KOTOPBIX Jie-
AT OCTAJIbHBIC CTOPOHEI KBaIpara.

4. CyLIeCTBYIOT 1 KacaTenbHbie, npoBeennbie K runepone 4X° —25y® =100 n3 Touxn A(2,5; 1). Ecm a, To
HanuImuTe uX ypasHeHus. OTBeT 000CHYyHTE.

5. Hanbr Toukn A(1, 3, 2), B(0,-2,4), C(2,1,0). Haitri Touky D(X, Y, Z), mpu ycioBuH, 4to E + CT) = (_)

6. Yepes oce Oz mpoBecTH IIIOCKOCT, 00PA3YIOIIYIO € TUIOCKOCTBIO 2X + Y ,\/g z-7=0 yron m/3.

7. Omnpenenuts Bua nosepxnoctn XY = YZ u cxematndeckn H306pasuth ee.

8. B myuke, onpezaenseMoM miockocTsMu 3X+ Y —2Z2—6 =0 u X— 2y +52 — 1= 0, HalTH MJIOCKOCTH, MIEPIICHAUKY-

JIIPHBIC K OTUM OCHOBHBIM IUIOCKOCTSIM.

KonTtponsHo-u3MepurensHbil Matepuan Ne 8

1. YpaBHEHHs KOHUYECKMX CEYECHH B IEKapTOBOI CUCTEME KOOpP/IMHAT.
2. KakoMy yciI0BHIO JOJIKHBI YJOBJIETBOPSATH KOOPIUHATHI BEPIIMH TpeyroiabHuka ABC nmst Toro, 4toObl yron 4 Obul
Oonpme yrima B?
3. Onpenenuts, Npu KaKUX 3HA4YEHUAX M U N 1aBe npsamsle MX + 8y +n=0, 2x+ my -1=0 1 napajieabHbI,
2) coBNanaoT; 3) MepICHINKYISPHBL.
4. Haiiti ypaBHEHHE OKPYKHOCTH, LIEHTP KOTOPOU JISKUT B Touke (4, 7) u KoTopas kacaercs npsamoid 3X —4y +1=0.
5. JHansl Touxn A(2, 3, 2), B(0,2,4), C(4,1,0). Haiitu Touxy D(X, Y, z), ecnu Bextopst AB u CD pasnsL
6. Yepes nuHuIO niepeceueHus miockocted 4X—y+3z2—-1=0 u X+ 5y —z+ 2 =0 npoBecTH IIIOCKOCTh, IEPIECHIH-
KYJSIPHYIO K IIockoctH 2X—Y +52—-3 =0.

2
7. Onpenenurs BUJ TOBEPXHOCTH (X + y) +YZ= O u cxemaruuecku n3o6pasuts ee.
8. UYepes TouKy mepecedeHus npsamMeix X +y—6 =0, 2X—y — 3 =0 mpoBectu npsamyro o yriaom B 45° x mpsmoit 3X
-5=0.

KouTponbHo-uzMepurensHblii Marepuai Ne 9

1. N3yuyeHne KOHUYECKUX CEUEHHH.

2. Jans! Tpu BepmuHb mapamienorpamma ABCD: A(1, 0), B(2, 3), C(3, 2). Haliti koopAWHATH Y€TBEPTOH BEPITHHEI

D u Touku nepeceueHus AUaroHane.

3. JlaHbI 1BE MPOTUBOIIONIOKHBIE BepIIMHEI kBagpata A(-1,3) u C(6, 2). CocTaBUTh ypaBHEHHS €T0 CTOPOH.

4. HamucaTs ypaBHEHHE KacaTe/bHOI K okpyxkHocTH (X + 1)° + (y —3)? =25 B Touke (3, 6).

5. ITpu napannensHOM nepeHoce Touka A(2, 1, -1) mepexonut B Touky B(1, -1, 0). B kakyro Touky mepexoauT Hayayo

KoOpauHaT?

6. [TpoBecTH MIOCKOCTH Yepe3 NepHeHANKYISPbI, ONyIleHHbIe U3 Touku A(—3; 2; 5) Ha mnockoctu 4X +y —3z +13 =

Omx-—2y+z-11=0.

7. Onpenenurs BUJL TOBEPXHOCTH (X + y) . ( y+ Z) =1 u cxemarnueckn n306pasuts ee.

8. HaiiTi KacaTenbHbIe K OKpY:KHOCTH X° + Y2 =13, mapaiienbuble npaMoii 4X + 6y —5=0.
KontpoapHo-nm3mepurensHeIii MaTepuan Ne 10

1. KacarenpHas K KOHHYECKOMY CEYEHHIO.

2. [pu KaKOM YCJIOBHH OTPE30K, COeAMHsIOIMN Toukn A(ay, b;) m B(ay, b,), mepecekaer monoxuTenbHYIO MOTYyOCh

ocu OY?

3. CocTaBUTh ypaBHEHHE NPSIMOH, e Touka P(2, 3) ciyUT OCHOBaHHEM MEPIeHIUKYJIISIpa, ONYIICHHOrO U3 Havyana

KOOpPJHMHAT Ha 3Ty MPSAMYIO.

4. HaiiTn ypaBHEHWS KacaTeIbHBIX K OKPYKHOCTH X° + Y = 10, HPOXOISIIKNX Yepe3 TOUKy

(-5, -5).

5. Hanst Toukn (1, 2, 3), (0, -1, 2), (1,0, -3). Haiitu TOYKH, CAMMETPHYHBIE JAHHBIM OTHOCHTEIILHO HAYaia KOOPIH-

HaT.

6. Hanwmcath ypaBHEHHE IUIOCKOCTH, MEPIICHANKYIIIPHOH K IIIOCKOCTH SX —Y +3Z — 2 =0 u mepecekaroliei ee mo mpsi-

MO, Jtexarier B wockoctu XOY.

2
7. Onpenennts Bug nosepxHoctn X+ Y+ 77 = 0 u cxemarnuecku n306pasuTs ee.



8. Ha npsimoii 4X + 3y — 12 = 0 HaiiTH TOYKY, paBHOYJAICHHYIO OT TO4eK (—1,-2) u
(1, 4).

KontpoasHo-u3mepurensHelii MaTepuan Ne 11

dokanbpHbIE CBOMCTBA KOHMYSCKUX CEUCHUM.

Jlokasat, uto okpyxHocTs X° + Y° +2aX+1=0 ne nepecexaetcs ¢ ocbio .

Haiitu npoexuuto Touku A(-6, 4) Ha npsIMyro 4x — 5y +3=0.

Haiitn KacaTenbHbIe K OKpyKHOCTH X° + Y = 13, mapamiensHbie mpsivoii 4X + 6y —5 = 0.

Hanser toukn (1, 2, 3), (0,-1,2), (1,0, -3). Haiiti TOUYKH, CHMMETPHUYHBIEC JAHHBIM OTHOCHTEIBHO KOOPIMHATHBIX
IUIOCKOCTCH.

6. CocTaBuTh ypaBHEHHE TUIOCKOCTH, ipoxosiieit uepe3 Toukn L(0;0; 1) u N (3;0;0) u obpasyrorueit yron B 60°
¢ mwiockocteio XOy.

gk wn =

2 2
7. Onpenenurs BUJ TOBEPXHOCTH (X + y) + (X — y) =1 u cxemarnueckn n306pasuTs ce.

8. OnpenenuTs 3KCUEHTPUCHUTET DIUIUIICA, €CIIM OTPE30K, COSANHSIONINN ero ()OKYCHI, BUJECH M3 KOHIIA MaJIOi OCH IO
HPSIMBIM YTJIOM.

KonTtpoasHo-u3MepuTenbHbIil MaTepuan Ne 12

1. OnTuyeckue cBOMCTBA.
2. Hoxkasats, uto Touku (1, 1), (2, 3), (0,4), (-1,2) sABIAOTCS BEepHINHAMH MIPSIMOYTOIbHUKA.
3. TTpu kakom ycmosuu st mpsmeix - aX + by =0, aX+by=0 ocs x sBusercs GuccexTprCcoii 06pPa3OBaHHBIX
numu yrinos? (IToropenos I'masalll Ne30)
4. Haiitn KacaTenbHbIe K OKpYKHOCTH X° + Y + 5X = 0, mepreHamKyispHbIe K mpsvoii 4X — 3y + 7 = 0.
5. Jlan BekTOop @ = (1, 2, 3) . Haiiti xonnuHeapHsIi eMy BekTop ¢ HadanoM B Touke A(1l, 1, 1) u xoHiom B Ha
IUTOCKOCTH XY.
6. B myuke, onpeaensemMoM miockocTamMu 2X +Yy—3z2+2 =0 u 5X + 5y —4z + 3 =0, HaifTu ABE NEPICHINKYIISIPHBIC
JPYT K APYTY IIOCKOCTH, U3 KOTOPBIX OJJHA IPOXOAUT Y€pe3 TOUKY
A4 ;-3;1).
2 2
7. OmnpenenuTs BHI HOBEPXHOCTH (X + Z) +y = 0 u cxemarnueckn U300pa3uTh ee.
8. JaHbl ypaBHEeHHUS IBYX CTOPOH napasuienorpamma X +y—1=0, 3X—y+4 =0 u Touka nepecedeHust ero quaroHa-

ne#t (3, 3). Haiiti ypaBHEHHS ABYX APYTUX CTOPOH.

KonTtpoasHo-u3MepuTenbHbIi MaTepuan Ne 13

1. JuameTpsl.

2. Janbr onuH KoHeI[ oTpe3ka A(2, 4) u ero cepenuna M(3, -2). Haiitu npyroii KoHeIr[ oTpe3Ka.

3. IToka3aTh, 4TO MpsIMbIe, 3a1aBaeMble ypaBHenmsamu aX +by+c=0, ax—-by+c=0 (b # 0) , Pacnionoxenst
CHMMETPHYHO OTHOCHUTEIbHO Havasa koopauHat. ([Toropenos I'masalll Ne20)

4. OnpenenuTh SKCHEHTPUCHUTET JIUIUIICA, ECIIU OTPE30K, COSMHSIONINN ero GOoKyChl BUICH U3 KOHIA MAJIOH OCH TI0/1
TIPSIMBIM YTJIOM.

5. JaHbl KoOpAMHATHI TpeX BepluuH napawtenorpamyma ABCD ¢ Bepmmnamu Toukax A(2, 3, 2), B(0, 2,4), C(4,1, 0).
Haiiti koopauHaTh! 4eTBepToi BepumHel D 1 Toukn E mnepecedeHus JuaroHajien.

6. Yepes ocs Oz mpoBecTH IIOCKOCTh, 00Pa3yIOUIYIO € TNIOCKOCTHIO

2x+y—\/§z—7:O yron w/ 3.

2 2
7. OrmnpenenuTs B TOBEPXHOCTH (X + Z) +y = 4 cxematiuecku n306pasuTH ee.

8. OnpenenuTh YKCICHTPUCUTET JIUTHIICA, ECIIH PACCTOSHHE MEXKIY (POKYCaMH PaBHO PACCTOSIHHIO MEXKIY KOHIIAMHU
OOJIBIIION U MaJIOM OCEH.

KonTtpoapHo-n3MepurensHeIil MaTepuan Ne 14

1. Knaccudukanus KpuBbIX BTOPOTO MOPSIIKA.



2. Kakomy ycioBHIO ZOIKHBI YOBIETBOPATH KOOPIMHATHI BEPIINH TpeyroidbHuKa 4BC, 4TOOBI OH OBIIT MPSIMOYTOJIh-
HBIM C TIPSIMBIM YTJI0M 1pH BeprmHe C.

3. Haiftu kacaTenbHbie K okpyxHOCTH X° + Y 4 28X 4 20y = 0, napasienbubie KOOPIHHATHBIM OCAM.

4. OnpenenuTs SKCUEHTPUCHUTET DIUINIICA, €CII PACcCTOSIHUE MEXIY pOKycaMH PaBHO PAaCCTOSHHIO MEXTy KOHLIAMHU

OoJIBILION ¥ MaJIOH OCel.

5. Hanbl oqun koHel otpe3ka A(2, 3, -1) uero cepeauna C 1, 1, 1). Haiitu BTOpoii koHer otpeska B(X, Y, z).
X y+7 -3 .

6. Ha nmpsimort — = T = 1 HAWTH TOUKY, OmrKaifiryro k Touke (3, 2, 6).

7. Omnpenenuts B noBepxHocTH XZ =Y — 1 u cxemarnuecku nzoGpasurs.

8. BeIaucuTh UIMHY qUaroHalieli mapajuienorpaMmma, IOCTPOSHHOTO Ha BekTopax A =5p +2q u B = p - 3q, eciu

U3BECTHO, YTO |p|=\/§, lg|=3 u (p"q)=nl/4

KonTponbHo-uzmepurensubiii MaTepuan Ne 15

1. MHBapuaHTBl KPUBBIX 2-TO MOPSAIKA.
2. Hoxkazatse, uto Touku (0, 0), (-1, 1), (0,2), (1, 1) sBIIIOTCS BepIIMHAME KBaIpara.
3. Ipu kaxom yciosun npsmas X+ 0Dy +C =0 nepecexaer nonoxutensHyro nonyoch X (OTPUIATENBHYIO HOTYOCH
X)?
4. OnpenenuTs HKCIEHTPUCUTET IUIMIICA, €CJIU eTo OoJbIIast OCh BTpoe O0JIbIlIe MaoH.
5. Hansbl yetbipe Touku A(6, 7, 8), B(8, 2, 6), C(4,3,2) D(2, 8,4). [oka3aTh, 4TO OHH SIBJISIOTCS BEpUIUHAMH poMOa.
x-4_y+3_z
6. HanucaTs ypaBHEHHE IUIOCKOCTH, KOTOpas IPOXOIUT depe3 Touky (3, 1, —2) u uepes npsMyro T = > I .
2
Omnpenenuts Bug nosepxuoctu Y~ + YZ = 4y cxemarnueckn 1306pasuTs ce.
OmnpenenuTs 3KCUEHTPUCHUTET HIUINIICA, €CIIN €ro OOJbIIast OCh BTpOe OOJIbIIE MAIOH.
KonTtpoasHo-u3MepureabHbIil MaTepuan Ne 16
1. LleHTpBI KPHUBBIX BTOPOT'O MOPSIIIKA.
2. Janbr koopauHaTel BepiiiH A U B paBHocTOpoHHero TpeyroasHuka ABC. Kax HalfTH KOOpAMHATHI TpeTheil Bep-
mmHEL? PacemoTpets mpumep: A(0, 1), B(2, 0).
3. CocTaBUTh ypaBHEHHE KacaTeIbHBIX K OKPY>KHOCTH C LIEHTPOM B Touke (3, 6) u paxmyca g\/85 HIPOXOISLINX
gepes Touky (1,-2).
2 2
4. Haiitu kacatenbHble K omauncy — + — =1, mapannensusie npsmoii 6X — 2y —5 = 0.
5. Joxka3zats, uto uetbipexyroisHuk ABCD c Bepmmnamu B Toukax A(l, 3, 2), B(0, 2, 4),
C(4,1,0) D(2,2,2) apuasercs mapamienorpaMMoM.
6. Yepes nuHHIO niepeceueHus miockocted 4X —y + 32— 1=0 u X + 5y —z + 2=0 npoBecTH IUI0OCKOCTh, EPIECHINKY-
JISIPHYIO K IIocKocTH 2X —Y +52—-3 =0.
7. Onpenenuts B nosepxHocty XZ + YZ = 2 ¥ cxeMaTHUeCKH H306Da3UTD ee.
8. Jana npsimast 3X — 4y — 10 = 0. Haiftu ypaBHEHHE IPSIMOii, MapajieaTsHON JaHHOH M OTCTOSIIEH OT Hee Ha paccTos-
HUU 3 €IWHHIL
KontponsHo-u3mepurensHelii MaTepuan Ne 17
1. [Ipumenenus GpokansHOTO CBOMCTBA rMNIepOoIHI (1).
2. Ipu KaKOM yCIIOBUH OTPE30K, CoeauHsronmii Touku A(ag, b;) u B(ay, b,), mepecekaer orpunaresHyro moayoch
ocu OX?
3. HamucaTs ypaBHEHHE PSAMOIA, Mpoxosieii uepes Touky A(5, 2) Ha paccrosaud 4 eaumHuIi] oT Toukd B(-3, 1).
2 2
y _ y

4, Jau snnuric E + E =1. Yepes Touxy (1, 1) mpoBecTH XOpay, JENSAIIYIOCS B 3TOH TOUKE HOIOJIAM.

5. Ha ocu X Haiitu Touky C, paBHOynajeHHy oT aByx Touek A(1, 2, 3), B(-2, 1, 3).



6. TIpH KaKOM YCJIOBUH TIOCKOCTD, 3a/1aHHas ypapuenueM aX + DY +cz +d =0, nepnennuxynspua miockoctn Xy?

7. Onpenennts Buj nosepxuoctn XZ + YZ = 0 u cxemarmuecku n300pasuTh €e.

X2 2

8. Haiitu kacatenbHble K ouancy —— + —— = 1, mapajsieNbHble mpsMon 6X — 2y —5=0.

4

Kontponsao-m3mepurenpabril MaTepuan Ne 18

1. BekTopbl B IPOCTPAHCTBE, Pa3IokKEHHE 0 TPEM HEKOMILTAHAPHBIM BEKTOPaM.
2. JlaHbl TOYKK A(—3, 2) u B (4, 1) . Jlokasatk, 4To 0Tpe30K AB mepecekaeT och Y, HO HE MEpPECeKaeT och X.
Kaxyro u3 monyoceit Y (MOJOKUTETBHYIO HITH OTPHIATEIBHYIO) TIepecekaeT OTpe3ok AB?
3. Haiitu paccTosiHue MexXITy mapauielbHBIMU IpAMBIME 3X + 4y —5=0 u 3x+4y + 10 =0.
2 2

4. OnpenenuTh ATHHBI CONPSKEHHBIX INAMETPOB diiunca — + — =1, koTopble 06pasyroT Mex Iy coboii yron B
60°.
5. Haittu Touku, paBHooTcrosimue ot Touek (0, 0, 1), (0, 1, 0), (1,0, 0) u oTcTosmMe OT MIOCKOCTH YZ HA PacCTOs-
HUe 2.

2
6. Onpenenurs BUJ TOBEPXHOCTH (X + Z) +VYZ= O u cxemaruuecku n306pasuTs ee.
7. Haiitu paccrosiHne Mexay napajielbHbIMU MpsaMbiMi 3X + 4y —15=0 u 3x+4y +20=0.
8. Bekrop m, nepnenaukymsipHbii k ocu Oz u k BekTopy a = ( 8; —15;3), ob6pasyer octpslii yroi ¢ ockio OX. 3Has,

yro | M| =51, HaiiTH ero KOOPAUHATHI.
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1. BekropHoe npon3BeneHue.
2. CocTaBUTh YpaBHEHHE OKPYKHOCTH € IIEHTPOM B Touke (1, 2), kacaromieics ocu X.
3. [Jana mpsamast 3x —4y — 10 = 0. Haiitu ypaBHeHHe MpSIMOH, NapajuieIbHON TaHHOW M OTCTOSILEH OT Hee Ha paccTosi-
HUW 3 €JUHUIL
X2 2
4. Hamnucath ypaBHEeHUs JBYX PaBHBIX CONPSDKEHHBIX JMaMETPOB dJuIunca —— + E =1.
5. B mockocti Xy Haiithm Touky D, paBHOynmaneHHyIO OT TpeX JJaHHBIX TOYEK
A0, 1,-1), B(-1,0, 1), C(0, -1, 0).
6. [TpoBecTH TIOCKOCTH Yepe3 NepHeHANKYIISPbI, OnylleHHbIe 13 Toukn A( —3; 2; 5) Ha ruockoctu 4X +y — 3z +13
=0ux-2y+z-11=0.
7. OnpenenuTs BUJ IOBEPXHOCTH (X + y) ( y— Z) =1 u cxemarnueckn uzoGpasuts ee.
8. Hanucars ypaBHeHHE MPSMO, poxo/stiieii uepe3 Touky A(S, 2) Ha paccrosauu 4 enuuuil ot Touku B(-3, 1).
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1. CMemmaHHOE TPOU3BEICHNE.
2. CocTaBuTh ypaBHEHHE OKPYKHOCTH C IICHTPOM B Touke (-3, 4), Tpoxomsiei yepe3 Haualo KOOpIuHaT.
3. Ha mpsimoii X + 3y =0 HaiiTu TOUKy, paBHOY/JAJCHHYIO OT Hayalla KOOPIUHAT U OT npsiMoii X + 3y —2 =0.
2 y2
4. Han sumne — + E =1. Haiitn ypapHenue runep6obl, BEpIIMHBI KOTOPOil HAXOAATCS B hOKycax, a GOKyChl — B
BEpLIMHAX JaHHOTO JJUIMIICA.
5. Haiitu paccrosiaus ot Touku A(1, 2, 3) 10: a) KOOPAMHATHBIX INIOCKOCTEH; 0) OCel KOOpAMHAT; B) Hayasia KOOPAHU-
HaT.
6. CocTaBuTh YpaBHEHHE IJIOCKOCTH, €CITH M3BECTHBI JIBE TOUKH (Xl, Yir 21) u (Xz’ Yo, Zz) , CUMMETPUYHO pacIo-
JIO)KEHHbIE OTHOCHUTEIILHO HEe.
2
7. Onpenenuts Bug nosepxuoctn X+ Z + X° = 0 u cxemarmucckn n300pa3uTh ee.
2 2
W

8. Han smune — + — = 1. UYepes Touky (1, 1) mpoBecTr Xopy, JENSIIYIOCS B 3TOH TOUKE MOIMOJIaM.
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1. [IpeoOpazoBaHye CUCTEMBI KOOPAMHAT B IPOCTPAHCTBE.
2. KakoMy ycI0BUIO OIDKHEI yI0BIETBOPATH KOAPQUIIMEHTHI ypaBHEHHS OKPYKHOCTH

2 2
X+ Yy +2ax+2by+C=0 nansToro, 4To6b1 OKPY,KHOCTH @) HE MEPeceKanach ¢ 0Chio X; 6) Mepecekanach ¢ ochlo X B
JIBYX TOYKax; B) Kacajiach ocu X?

3. JlaHbl ypaBHEHHUS IBYX CTOPOH mapasuienorpamma X +y—1=0, 3X—y +4 =0 u Touka nepecedeHus ero quaroHa-
ne#t (3, 3). Haiitu ypaBHEHHS JBYX APYTUX CTOPOH.

2 2
4. Haiit kacaTenpHbIe K rumepbone —— — ? =1 B Toukax mepecedyenus ee ¢ mPAMOit
3x-5y=0.
5. Hana Touka A(1, 2, 3). Haiitn ocHOBaHUs NEPICHANKYISAPOB, ONYIICHHBIX HA KOOPAWHATHBIC OCH M KOOPIHHATHbIC
TUTOCKOCTH.
6. JlokasaTb, 4TO TpsiMast epeceueHns INIOCKOCTEH, 3a1anublx ypasuermavu &y X +0y=d, n a,x+b,y=d,
napajuiesibHa OCH Z.

2 2

7. OmnpenenuTs BUI HOBEPXHOCTH (X + y) — (Z — 1) =0 u cxematmucckn n300pa3uTh ee.
8. Haiitu Bepumny, hokyc u qupektpucy napadons: 8Y = X2 +4X.
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1. YpaBHEHHE TOBEPXHOCTH M KPUBOI1 B IIPOCTPAHCTBE.
2. CymecTByeT JIM NapajuIeNIbHBINA epeHoc, Mpu KoTopoM Touka (1, 2) mepexomut B Touky (3,4), aTouka (0,1) —B
touky (-1, 0)?
3. Ha npsimoit 4X + 3y — 12 = 0 HaliT TOUKY, paBHOYynalleHHyo oT Touek (-1, -2) u (1, 4).
4. I'nnepOona kacaercs npsimoit X —Y —3 =0 B Touke (5,2). CocraBUTh YpaBHEHHUE ITOH THIIEPOOIIBI.
5. Haner Touku A(1, 2, 3), B(0, 1, 2), C(0,0,3) u D(1, 2,0). Kakue u3 3TuX TOUYCK JIeKAT: a) B IUIOCKOCTH XY; 0) Ha
OM Z; B) B IUIOCKOCTH YZ?
6. Inockocts 3a1ana ypapuenuem aX + by +cz +d =0. Kakomy ycioBuio 10/KHBI YI0BIETBOPSTE KOOPAHHATHI
toukn P (k, I, m) , 4TOOBI TpsIMast MPOXOIAIast Yepe3 ATy TOYKY M HauaJlo KOOP/MHAT, Oblia IepIeHINKYJISIPHa K IIJIOCKO-
CTH.

2 2 2
7. Ompenenuts BUA TIOBepXHOCTH X — 2y +2° =0 u cxemarnuecku u3oGpasuts ee.
8. Hatitu Bepmnay, Gokyc u mupekTpucy mapadoisr X = 2y2 -8y.
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1. YpaBHEHHUE IIOCKOCTH, PACCTOSIHUE OT TOYKH JI0 THIOCKOCTH.
2. Haitti Mmomyns Bektopa a +b , ecrm & = (1, — 4), b= (—4, 8).
3. CTOpOHBI TPEYroibHIKA BhIpaXatoTcs ypaBHeHHsMu X +3y—2=0, 2x+y+5=0,
3X —4 =0. Haiitn ypaBHEHUs BBICOT 3TOTO TPEYTOJIbHUKA
2 2

4. Haiitn ypaBHEeHNS ABYX CONPSDKEHHBIX AUAMETPOB THIIEPOOSTBI —— — I =1, yron mexmy koTopbiMu paBeH 45°,
5. 3Has, uTo C = 0@ + b, HaliTH COOTHOIIEHHME MEXIY BEKTOpamMH @, b u ¢, He comepskamye KOdPPUIMEHTOB O, U
B.
6. Jlana touka P ( k, I, m) . HaiiTn ypaBHeHHEe MI0CKOCTH, MPOXOIAIIEH yepe3 Hadano koopauHat O W mepreHan-
KyJsipHOH K ripsimoii OP.

2 2
7. Onpenenuts By noBepxuoctn X+ 2X—172°+6Z =4 ucxemaruueckn n300pasuts ee.

8. Haiitu neHTpsl NOBEPXHOCTH U3 330U 7.
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1. YpaBHEeHUs TIPSIMOI B IPOCTPAHCTBE.
2. . Tpu BexTOpa uMmeroT odmiee Hayano O, a KOHIBI — B BeplunHax tpeyronsHuka ABC. Ilokasars, 4To

OA + OB + OC = O TOTrJa U TOJIBKO TOrJaa, Koraa O sABIsIETCS TOYKOM nepeceycHus Meaal TpCyrojabHHKa.

3. UYepes Touky mepecedeHus npsamMeix X +y—6=0, 2X -y —3 =0 mpoBecTr npsAMyIo o yriioM B 45° k mpsaMoit 3X
-5=0.
4. Jlana napaGoma y? = 6X. Uepes Touky (4, 1) mpoOBECTH TAKYIO XOPALY, KOTOPAst AEIHIACH Obl B STOH TOUKE MOMOIAM.
5. Haiiti npoeknuto Bektopa @ = 10m + 2N Ha 0Ch, UMEIOIIYIO HAIIpaBJIEHUE BEKTOpPa
b=5m-12n, rae M u N — B3aNMHO MEPIIECHINKYISAPHBIEC CAMHUIHBIC BEKTOPHI.
6. JloKa3atk, 4TO IIIOCKOCTH, 3a/anHbie ypagHerusmd X+ Y +2Z2 =1, 2X+Yy+3z2=-1, X+2Z=-1 ne umetor
HHY OJHOM OOIIEN TOUKH.

2 2 2
7. Onpenenuts Bua mosepxuoctu Y + 2y +2°—3X" —9X =0 u cxemarnuecku nzo6pasuts ce.
8. Haiitu nenTp noBepXHOCTH U3 3aAauu 7.
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1. [psiMast U MIOCKOCTb.
2. Haiiti aGcomoTHyto Benmuunny Bektopa —2a +4b , ecnmn @ = (3, 2), b = (0, —1) .
3. Janb! 1Be BepmuHbI Tpeyroabauka A(2, 2), B(3, 0) u Touka mepeceuenus ero menuan O(3, 1). Haiitu Tpetsio
BepmnHy C.
4. HaiiTn ypaBHEHHs 1HAMETPOB Napaboibl Y = 8X, CONMPSUKEHHBIX C XOPIAMH, HAKJIOHEHHBIMH K HAM TIOJ] YIJIOM B
45°,
5. Kakoii yrosn o0pa3yioT eIMHUYHbBIC BEKTOPbI S M t, €CITH M3BECTHO, YTO BEKTOPBI P =S+ 2t u ( = 55— 4t B3auMHO
MepIEeHANKYIISIPHBI.
6. [Ipsimas siBisietcs nepecedenuneM wiockocteii 2X+ Y +3Z=-1 X+ Yy+2Z=1. Ykaxure kakoil-unGyp Bek-
TOP, NapaJUICIbHBIA IPSIMOK.

2 2
7. Onpenennts Bux nopepxuoct X + OX — V- + 2y =0 u cxemarnueckn m306pasuts ee.
8. HaliTu 1eHTpsl NOBEPXHOCTHU U3 3aJa4u 7.

KonTtpoasHO-u3MepuTeasHbIil MaTepuan Ne 26

1. DIIHUICOU T, TUIIEPOOTOUIBI.

2. ITpu xakoM ycnosuu npsimas AX + by +C=0 ne MepeCeKaeT MePBOro KOOPIUHATHOTO yriia?

3. Yepes Touky mepecedeHus npsamMbix 2X— 5y —1=0 u X+ 4y —7 = 0 mpoBecTH NpsAMYIO, JEIIIYI0 OTPE30K MEKIY
toukamu A(4,—-3) u B(-1,2) B oTHOmeHHH A= /3.

4. Haiitn TaKyio Touky Ha napaGone Yy = 12X, 4T00bI KacaTenbHas B Hell 00pa30BBIBAIA C OCBI0 CHMMETPHH MapaGoIibl
yroa B 30°.

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

6. Haiitu yciosus, npu kotopbix miockocts aX + 0y +cz +d =0 nepecexaer nonoxurensuyto noyocs X (Y, z).
7. OrmnpenenuTs BUI OBEPXHOCTH 2X2 +4x—7° = O u cxemarnuecky u3oGpasuts ee.

8. Haiitu ieHTpel NOBEPXHOCTH U3 3a1a4u 7.
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1. [Mapabonouabl, KOHYC, IMIAHAPHL.
2. IMpu kakoMm ycnosuw npsimast AX + by +C =0 sumecre c ocsimn KOOpPJMHAT OTPaHUYMBACT PABHOOCIPEHHBIN
TPEYTroJIbHUK?
3. Brruncnuts KOOpIMHATHI BEPIIMH poM0Oa, €CciM U3BECTHBI YPaBHEHUsI BYX ero cTopoH: 2X—5y—1=0, 2x -5y - 34
=0 u ypaBHeHue 0JHOI u3 ero auaronaneit: X + 3y —6=0.

2 M . .
4, Jana napatosia Y = 10x. Haiiti k 3TO# mapaboJie KacaTe/bHbIC B TOUKAX, B KOTOPBIX OHA IMEPECEKAETCS ¢ IPSIMOH Y

=4x-5.



5. BbIUHCAUTE CHHYC yIJla MKy AMaroHAISIMK HapajuiesiorpaMMa, IOCTPOSHHOT0 Ha JAHHBIX BEKTOpax a = 2m+n-—
pub=m-3n+p, tne M, N © P— B3aUMHO MEPIICHIUKYISIPHBIC CAMHUIHBIC BEKTOPHI.

6. ITokasats, yto IIOCKOCTE AX + by +d =0 napamnensna ocu z. HaifTi paccTosHHE OCH Z OT 9TO IIOCKOCTH.
2 2 2 _ 0
7. Onpenenuts Bug nosepxuoctn Z° + 47 — Y* +2Y =U ucxemarnuecku uzobpasurs ee.
8. Haiitu neHTpel MOBEPXHOCTH U3 3a1a4u 7.
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1. YipolieHre ypaBHeHHUs TOBEPXHOCTH.
— —\2 —
= 5202
2. Jloka3aTh HEpaBEHCTBO /I BeKTopoB @ u D : (ﬁb ) <ah“.
3. B npsimoyronpHOM paBHOOEIPEHHOM TPEYTOJIbHUKE JaHBI ypaBHEHHE KaTeTa Y = 2X W cepenuHa rumoTenys3sl K(4,
2). Haiita ypaBHEHHS OBYX JPYTHX €r0 CTOPOH.
4. [Toxa3zaTp, 4TO MpsiMast, TapayuIeIbHAasE OCH TapaboIIbl, IepeceKkaeT mapadoiry B OJHON TOUKE.
5. BekTop X, mepreHIuKyISpHBI K BekTopam a = (4;-2;-3) u b=(0;1;3), obpasyer c oceto Oy Tymoii yro.

3Has, 4T0 | X | =26, HaHTU ero KOOPAWHATHIL.
6. CocTaBuTh YpaBHEHHs MIOCKOCTEH, apasebabx miockoctd aX +bY +c¢z +d =0 u orcrosimux ot Hee Ha

paccrosiHEE O.
2 2
7. Onpenenuts Buj oBepxHoctn X~ — 4( y— 1) +2° =1 ucxemarnueckn M300pa3uTh ee.
X-3 y+1 z-2 x-8 y-1 z-6

8. [IpoBeputs, 4TO MpSAMBIE = = u = = TIepeceKaroTcsl, ¥ HaIlllcaTh ypaBHe-

2 4 3 1 -2

HHC IJIOCKOCTH, npoxo,uﬂmeﬁ 4epe3 HUX.
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1. Knaccudukanus moBepxHOCTEH 2-TO TIOPAIKA.
2. CoCTaBUTh YpaBHEHHS MPAMbIX, TapaylebHbIx pamoiit aX + by + ¢ = 0, naxonsmuxcs ot nee Ha paccrosuuy 6.
3. Hansl nentp kBagpara C(—1, 0) u ypaBHeHue ctoponbl X + 3y —5 = 0. CocTaBuUTh ypaBHEHHUS OCTAIBHBIX TPEX CTO-
POH.
4. [TokazaTp, uTO MpsiMasi napajiesabHasi aCUMITOTE THIEPOOJIbI, epecekaeT TuepOosy B OJHON TOUKeE.
5. Jloka3aTp, 4TO BEKTOPBI a(m, n) u b (—I’], m) 100 MepneHANKYISIPHEI, THOO PaBHBI HYJIEBOMY.
6. Haiitu yrib1, o6pasyembie miockoctoio aX +0Y +c¢z +d =0 u ocamu koopauuar.
2 2
7. Onpenenuts Bua nosepxuocty X~ + Z° + 4y =0 u cxemaruueckn u306pasuth ee.
8. [Nokazats, uTo ;00ast MpsiMast IIepecekaeT KOHMIECKOoe CeueHne He 0ojiee yeM B IByX TOUKax.
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1. [IpssmonmHeiiHbIe 00pa3yrommue.
2. ITpoBeputk, uto npsimeie Y = 3x—-1, x-7 Y= T u X+ y— 7 =0 cnyxar croposamu paBHOGeIpEHHOTO
TpeyroibHUKA
3. Hanb nentp kBagpara C(—1, 0) u ypaBHenue ctoponst X + 3y —5 = 0. CocraBuTh ypaBHEHHs AUAroHaleil KBaapa-
Ta.
2 2
4. KacarenpHble k sincy — + F =1 wumeror yriopoii kosdpduuuent K. OnpenenuTh TOYKM KacaHHs.
a
5. BBIUKCAHTS MII0IIAAb MapajieorpaMma, HOCTPOEHHOro Ha BekTopax AB=m+2n u AD=m-3n, rae |m|=5, |
nj=3u(m”n)=n/6.
6. Haiitu yro, obpasyemslii mnockocteio Z = PX+ QY + | ¢ mrockocTsio. XY.
2
7. Omnpenenuts BUJ TOBEPXHOCTH (X + y) +2Z =2 ucxematnuecku n300pa3uTh ee.

8. BBIpaSI/ITB PACCTOAHUE MEKAY TOYKAMHU YEPE3 MOJIAPHBIC KOOPAUHATEI OTUX TOYECK.



KontponsHo-u3MepurensHelil MaTepuan Ne 31

1. [IpsamonuHeiinbIe 0Opa3yrole 0JHOIoNI0CTHOTO rrnepbonounaa (1).
2. CocTaBUTh ypaBHEHUs MIPSIMOH, MapaieIbHON (IepIeHuKyIsIpHON) mpsiMoil aX + by +c¢ =0, npoxonsumeii, ue-

pe3 TOUKy mepecedeHus npsambix ;X + bly +¢ = 0, a,x + bzy +c, = 0.

3. Haiitu paccrosiHue MexX Ty mapauieNbHBIMA IpsAMBIMH 3X + 4y —15=0 u 3x+4y +20=0.

4. Haiitu Bepuuny, Gpokyc u aupextpucy napabosnsr 4y = X* —2X.

5. BekTop m, neprieHaukyspHsiii k ocu Oz u k Bektopy a = (8; —15; 3 ), obpasyet octpsiit yron ¢ ocbto OX. 3Has,
gro | m| =51, HaiiTh ero KOOPAHUHATHL

6. IIpy KakoM yCJIOBHH IUNIOCKOCTh aX + by +cz +d =0 MepecekacT OCH X W Y TOX paBHbIMHU yriaamu? Ilpm
KaKOM YCJIOBHU OHa IIepECEKaeT 110/l paBHBIMHU yIJlaMH Bce TpH ocu X, Y U Z?

7. Onpenenuts By oBepxuoctu X + 4y2 + 22 =1 u cxemarnueckn n300pasuTh ee.

8. Haiiti BHyTpeHHHNE YTIIBI TPEYTONBHIKA, CTOPOHBI KOTOPOTO BRIpaKeHHI ypaBHeHUsAIME X —Y -3 =0, Xx-3y—-4 =0,
4x+2y+3=0.
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1. [IpsamonuneitHbIe 00pa3yIoIIre THIIEPOOTIYSCKOTo Tapadboronsa.
2. JlokazaTh, uTo ecii A U b - enunnansie HEKOJITHHEAPHbIE BEKTOPEI, TO BEKTOpl A + b ua-Db ovmunun
OT HYJIEBOTO, ¥ EPIICHIUKYJISIPHEL
3. Hanucats ypaBHeHHE MPMOH, poxo/stiieii uepe3 Touky A(S, 2) Ha paccrosuuu 4 emunwmi] oT Touku B(-3, 1).

N 2
4. Haiitu BepinHy, Gokyc u iupekTpucy napadonsr X = 2y + 4y .
5. 3Has nBe cTopoHs! Tpeyronbanka AB =3p—-4q u BC = p + 5q, Beruamcnuts mmuHy ero Beicotsl CD npu ycmosum,
YTO BEKTOPHL P M (] — MEPHECHANKYIISAPHBIC APYT OPYTY €AUHUYHBIC BEKTOPHI (OPTHI).
6. Ipu kakoM ycsosuu miockocts aX +bY +cz +d =0 nepecexaer ocu X u y nox pasueivMu yraamu? Tlpu
KaKOM YCJIOBHHU OHa IIepeceKaeT 1101 paBHBIMH yrilaMH Bce TpH ocu X, Y U Z?

2 2

7. Onpenenuts Buj nmogepxuoctu £~ + X° — 5y =0 u cxemaruueckn u3o6pasuth ee.
8. B tpeyromsauke ABC u3BecTHBI: cropoHa AB: 4X +Yy—12 =0, Beicota BM: 5Xx—4y —-15=0 u Beicota AH:

2X + 2y —9 = 0. Hamucatp ypaBHEHHUS ABYX APYTUX CTOPOH U TPETHEH BHICOTEHI.

KonTtpoasHo-u3MepuTenbHbIil MaTepuan Ne 33

1. KpyroBeie ceueHus.
2. EnuHUYHBIE BEKTOPSl A U b 06pazyior yron 60°. JokasaTs, 4To BeKTOp 20 — @ mepIeHInKyIIpeH BEeKTOpY
3. JlaHbl ypaBHEeHHUS IBYX CTOPOH napasuienorpamma X +y—1=0, 3X—y +4 =0 u Touka repecedeHus ero quaroHa-
ne#t (3, 3). Haiiti ypaBHEHHS ABYX APYTUX CTOPOH.

2 .
4, Brruuciuts napamerp napabonsl Y =2 PX, ecnu n3BecTHO, uTo oHa Kacaercs npamoil X —2Y+5=0.
5. Brruucnuts JuMHy 1uaroHajiel napamienorpaMMa, OCTPOSHHOTO Ha BEKTOPax

A=5p+2q u B =p-3q, ecnu u3zBecTHO, YTO |p|:\/§, lg|=3 u (p*g)=n/s

6. [pu KaKoM yCJIOBHH NpsiMasi, 3a/IaHHasl YPaBHCHUSIMU B KaHOHUUYECKOU (opme, mepecekaet ock X (Y, Z)?
2 2
7. OmnpenenuTs BUI TOBEPXHOCTH 3y + (Z — 1) =9 1 cxemarnuecku nzo6pasnuts ee.
8. Joxka3zars, uyto TpeyronbHuk ¢ BepmuHamu A(l, 1), B(2, 3), C(5, -1) npsMOyronsHbIi.
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1. JnameTpanbHble IUIOCKOCTH.

2. BexTopsl a+b wa->b HNEepHEeHIUKYISIpHBL. Jloka3aTk, 4To ‘ a ‘ = ‘ b ‘ .



3. Ha npsimoii 4x + 3y — 12 = 0 Haiftu TOUKY, paBHOymaieHHyo ot Touek (-1, -2) u (1, 4).

4, Yro npencrasiseT co00i reoMeTpUIecKoe MECTO TOYEK, PACCTOSIHHUSI KOTOPBIX A0 JBYX JAaHHBIX IJIOCKOCTEH HaXO0-

qarces B nanHoM otHomienuu. (Ioropenos I'maBaV Ne23)

5. [pu kakoM 3HaucHNH K0P HUIMEHTa o BEKTOPHI P = aa+bb u = 3a—b okaxyTcs KOIMHEAPHBIMH, €CITH 8 H

b wHe xommHeapHsI?

6. [pu KaKoOM yCIIOBUH NpsiMast, 3aJaHHAs] YPaBHEHHSIMHU B KAHOHMYECKOH (hopMe, mapaienbHa miockoctu Xy (Yz, zx)?
2

7. Onpenenuts Bux nosepxuoctu X + Y — 47° =0 u cxemaruueckn n300pasuTh ee.

8. Hansr Toukn A(2, 1), B(-1, 3), C(-2, 5). Haiiti ux KoopaIuHATHI B HOBOI CHCTEMe KOOPIUHAT, €CIH HAa4auIo KOOp-

IUHAT TIepeHeceHo (0e3 U3MEHEeHNs HallpaBlIeHUsI OCel) B TOUKY A.
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1. [110CKOCTH CHMMETPHH.

2. ITokasatk, 4TO JUIs POM3BONBLHOTO BEKTOpa A M BEKTOpA b TIePIeHNKY/IAPHOTO BEKTOPY C , BBHINOJNHAETCS
PaBEHCTBO (a AD )/\ c=b (ac ) (Tloropenos T'maBaV Ne29)

3. CTOpOHBI TPEYroJbHUKA BRIPpaXatOTCs ypaBHeHusMU X +3y—2=0, 2x+y+5=0, 3x—4 =0. Haiitu ypaBHeHUs
BBICOT 3TOI'0 TPEYrOoJIbHHUKA.

4, I[OKa?;aTL, YTO NPOU3BCACHUC paCCTO)IHI/Iﬁ TOYKH FI/IHep6OJ'H)I OT €€ ACHUMIITOT IIOCTOSAHHO, T.C. HC 3aBUCUT OT TOYKH.
(TToropenor T'masalV Nel9)

5. Bexroper &, b, ¢ u d cBsazausl coornomenussmu a\b = c/\d, a/\c = b/Ad. Jloxaszars konIMHEAPHOCTH BEKTOPOB @
-dub-c

ax+by+cz+d =0
6. HaiiTu ycnoBus napajuiesIbHOCTH U IEPIEHIUKYIIPHOCTU IPIMON 1 IIJIOCKOCTH
ax+by+cz+d,=0

ax+by+cz+d=0.

2 2
7. OmnpenenuTs BUI HOBEPXHOCTH (X + 1) —47° =1 u cxemarnueckn u306pasuTs ce.
8. Omnpenenuts KOOPAUHATHI KOHIIOB A U B otpeska, kotopsiit Toukamu P(2, 2) u Q(1, 5) paszaesnen Ha Tpu paBHbIC
YacTH.
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1. I'maBHBIC HalpaBJICHHUS.

. 4
2. B nonsipHoii cucteme koopaunar ganbl toukn Al 12, —7z7 | u B| 12, ——7 |. Beraucauts nonspHbie Koopiu-
HaThI cepellnHbl oTpe3ka AB.
3. Yepes Touky nepecedeHus npsimbix X +y—6 =0, 2X—y—3 =0 npoectu npsiMmyro noj yriiom B 45° k npsmoii 3X
-5=0.
4. [Napabosia cummeTpuyHa oTHocuTenbHO ocu OX, BeplinHa ee nomeaercs B Touke (-5; 0) u Ha ocu opAWHAT OHA
OTCeKaeT X0pAay, AanuHa koTopoil | =12 ex. Hanmcarts ypaBHEHHE 3TOM apaboIsl.
5. B pombe ABCD nanmsi quaronamn AC =a u BD =D. Pasnoxurs o 5tuM 1Bym BekTOpam Bce BEKTOPEI, COB-
nagaromue co croponamu pomba: AB, BC, CD u DA.
6. Hanucate ypaBHeHUs IpSIMOH, MTPOXOJSIIEH Yepe3 TOUKY (XO, Yoo Zo) 1 MapajieabHON IIOCKOCTIM
ax+by+cgz+d =0, ax+by+c,z+d,=0.

2

7. Omnpenenuts Bup nmosepxHoctn Y — X+ 727 = 1 u cxemarmuecku nzo6pasuts ee.
8. [Jansl Bepmunsl TpeyronsHuka A(2, -5), B(1, -2). C(4, 7). Haiitu Touky nepeceuenus co croponoii AC Ouccex-

TPUCHI €r0 BHYTPEHHETO YIJla IIpY BepluuHe B.
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1. MHBapuaHTBI TOBEPXHOCTEN.
2. BBIYHCITUTE IUIOLIA/Ab MPABHIBHOTO TPEYTOJIbHHKA, JIBE BEPLUIMHBI KOTOporo cyth A(-3, 2), B(1, 6).
3. UYepes Touky nepecedeHust npsmMbix 2X — 5y —1=0 u X+ 4y — 7 =0 mpoBecTH NpsAMYI0, JEIBIIIYI0 OTPE30K MEKIY

toukamu A(4, —3) u B(—1, 2) nomonam.



4. Yepes touky P(5; -7) mpoBecTH KacaTeJbHYIO K mapadoie y2 =8x.

5. JlokazaTp, 9TO CyMMa BEKTOPOB, COSANHSIONINX LIEHTP MPaBIILHOTO TPEYTOJIBHHUKA C €T0 BEPIIMHAMH, PaBHA HYIIIO.
6. Jlokasars, uto Tpu mockoctn (X +4y+72+1=0, 2X—-y—-2+2=0, X+2y+3z2—-1=0 npoxoasr
4yepe3 OJIHY MPSIMYIO.

2 2
7. OnpenenuTs BUA MOBEPXHOCTH (X + 5) - ( Z— 1) =0 ucxemarnueckn n300pa3uTh ee.
8. Cropona pom6a papaa 5+/10, nBe ero mpoTuBOMONOKHBIE BepIIMHEL CyTh Touku A(4, 9), C (2, 1).
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1 [IpoexTnBHBIE NPOCTPAHCTBA, AHTAPMOHHIECKOE OTHOIIICHHE.
2 Haitn npoexmmio touxu M (XO, Yo ) na npamyto AX+ By +C =0. (Baxsanos)
3. Haiitu Touky mepeceueHus BoICOT TpeyronbHuka A(2,4); B(2,-1); C(-4, 3).
4. HaiiTu Takyio TouKky Ha napaGorne Y = 12X, 4ToGbI KacaTeNbHast B Heil 0GPA30BBIBAIA C OCHIO CHMMETPHHE IapaGoisl
yron B 30°.
5. 3Has BeKTOPEI, cityxkamue cToponamu Tpeyromsauka AB =C, BC =a, CA=D, maiitu BexTOpHI, KOMIHHE-
apHble OMCCEKTPHCaM YIJIOB 3TOTO TPEYTrOJIbHUKA.
6. CocTaBUTh YpaBHEHHE INIOCKOCTH, Ipoxoadmiel uepe3 Touky M(1, -4, 3) mapaiiensHO MIOCKOCTH XZ.
2 2

7. OmnpenenuTs BUI HOBEPXHOCTH (X + Z) +Yy = 1 u cxemarnueckn n300pa3uTh ee.

. V4 V4
8. B nonsipHOii cucTeMe KOOpMHAT JIaHbl JIBe CMEsKHBIE BepiuuHbl kBaapara Al 12, — E u B3 E . Ompene-

JIUTH €ro IjIomanb.
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1. [TpumeHeHus HOKaTHLHOTO CBONCTBA THITEPOOJIBI (2).
2. OnpenenuTs, €CTh JIU CpeAN BHYTPEHHHUX YIJIOB TpeyroypHuKa ¢ BepmmHamMu A(1, 1), B(0, 2), C(2, -1) Tymoii yro.
3. Haiitu ToUKy mepeceyeHust CepeAnHHBIX TIEPICHANKYIIpOB Tpeyronbauka A(2, 4); B(3,-1); C(-5, 2).
4. BpIuucnuTh miomane 4eThpexyrobHIKa, IBE BEPIIMHBI KOTOPOTO JeXkaT B (JOKycax 3JuIuIca 9x* + 5y2 =45,
JIBE IpyTHe COBIAIAIOT C KOHI[AMHU €T0 MaJoi OCH.
5. Bektopst a +D u @ —b nepnenmuxynsapusr. Jlokasats, 4To | §| = ‘ b ‘ .
6. BBIMUCITMTE MIOMA/h TPEYTONBHUKA, KOTOPBIH oTcekaeT miockocts DX —6Y +3Z2 +120=0 or koopaunaruoro
yria OXy.
2 2
7. Omnpenenuts BUJ TOBEPXHOCTH 5( y— 2) —2° =5 ucxemarnueckn n300pa3uTh ee.
8. Yepes Touky M(-5; 16; 12) mpoBemeHbI IBE MIOCKOCTH: OJIHA U3 KOTOPBIX copepkut ock OX, npyras —oce QY.

Breruncinth Yroj MEXI1y 9TUMU ABYMS IJIOCKOCTIAMM.
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1. [IpsamonuHeiiHbIe 00pa3yroNIre 0JHOIOJIIOCTHOTO runepbosonna (2).

2. JlaHbl ypaBHEHHUS IBYX CTOPOH mapasuienorpamma 2X +4y —-3=0 u X—5y +2 =0 u Touka nepeceyeHus ero aua-
ronaneit O(2, 1). TpeOyeTcst cocTaBUTh ypaBHEHUS ABYX IPYTHUX CTOPOH MapajuienorpaMmma.
3. Iokasath, 4TO IIIOMIAb JIF0O0T0 MapavienorpaMma ¢ BEpIIHHAME B KOHIIAX COMPSKEHHBIX IHAMETPOB JLIUIICA

X2 yz

—t5= 1 wumeer onHO U TO e 3HAUeHHE, paBHOe 2ab. (IToropenos I'masalV Ne39)

a
4 ®DoKychl TUTIEPOOITHI COBMAAAIOT ¢ (POKyCaMHU dJUIUTICA 9x* + 25 y2 =225 . CocraBuTh ypaBHeHHE TUIIEPOOIIEI,

€CITIH €€ IKCIIEHTPUCUTET € = 2.

5. Omnpenenuts yroi Mexay Bektopamu a u b, eciu Bektop a + 3b meprneHIuMKyJspeH K Bektopy 7a—5b, a Bektop
a—4b nepneHauKysApeH K BekTopy 7a—2b.

6. Ha ocu Oy Haiiti TouKy, orcrosmtyto ot mwiockoctd X+ 2y —2Z—2=0 na paccrosnun d =4.



y

=0
Onpenenuts Bua nosepxuoctd — + — — Z° = U u cxemarnuecku u300pasuts ee.

Haiitu yriel, o6pa3yemsble miiockocteio aX + by +cz +d =0 uocamu koopuHar.



