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PABOYASA NPOrPAMMA YYEEHOW OAUCLUMUNINHbBI

B1.0.07 AHanuTu4yeckas reomeTpus

1. Koa un HaumeHoBaHue cneunanbHocTn: 01.05.01 dyHOameHTanbHble MaTteMaTnka n Mmexa-

HUKa.

2. Cneuunanusaumsa: CoBpeMeHHble MeTobl TEOPUM PYHKLUMIA B MaTEMATUKE N MEXAHWKE
(ProC3++).

3. KBanudwmkauusa BbinyckHuka: Matematuk. MexaHuk. lNpenogasaTens.
4. ®opma oby4eHus: o4vHas.

5. Kacbegpa, oTBevarLwwas 3a peanusaumio AUCUUNIUHBI: Kadeapa Teopum (OYHKUUIN U reo-

MeTpuu

6. CocTtaBuTENnU NporpamMmbi:
CemeHos E. M. — npodgeccop, 3aB. kadhepon, JOKTOp u13.-MaT. Hayk;
Mpsagues B. J1. — goueHT, KaHgmMaaT ous.-maT. HayKk.

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

8. YuebHbIn roa: 2022/2023. CewmecTp: 1.



9.llenu n 3agaum y4eb6HOM ANCLUUNIINHDI:
Llenu yyebHON ancumninHbl « AHanUTU4ecKas reoMmeTpus»:

dopMmpoBaHue Gornee NomHoro, No CpaBHEHNO ¢ 6a30BbIM LLKOSNbHBLIM KypCOM reoMeT-
pun, NOHUMaHWS NPpeaMeTa reomeTpumn, eé MecTa B MaTemMaTuke U eé CBA3en ¢ ApyruMn mate-

MaTn4eCKMMn ancumnimHamu,

pacluMpeHne, No cpaBHEHMIO C 6a30BbIM LUKOSIbHBIM KYPCOM FreOMETPUKN, COBOKYMHOCTM

YMEHUI N HABbIKOB peLleHns reoMeTpu4eckux 3agau.
3agayum y4yebHOM ANCUUNINHBI « AHANUTUYecKasi reoMeTpusa»:
dopmMmpoBaHME 3HAHUM OCHOBHbIX MOHATUIN U (DAKTOB aHaNMTUYECKON reoMeTpumn Ha

NSIOCKOCTU M B NPOCTPAHCTBE;

(*)OpMMpOBaHI/Ie yMeHMIZ M HaBbIKOB peLlleHnA OCHOBHbIX TUMOB 3ada4y aHanuTn4eckom

reoMeTpumM Ha NIIOCKOCTU 1 B MPOCTPaHCTBE.

10. MecTo y4yebHOM AncUMNNUHBLI B cTpyKType OOI:

AHanuTnyeckasi reoMeTpusa BXoAUT B LMK NPOdECCUoHanbHbIX ANCUMNNNH B 6a3oBon Ya-
cTn. [Ins ee yCnewHoro n3y4eHnsa ocTatovyHO 3HaHUN U YMEHUNA, MPUOBPETEHHbIX B CpeaHEeN
LuKone.

OcBoeHMe aHanUTUYECKON reoMeTpun SBMSETCA OCHOBaHMEM ANSA YCMNELHOro OCBOEHUS
Kak ganbHenwmnx 6a3oBbIX KypCoB — JIMHEMHOM anrebpbl 1 reomeTpumn, OYHKLNOHANbHOro aHa-
nnsa, guddepeHumanbHOM reoMeTpun, MEXaHMKK, Tak U cneumnarnbHbIX KypcoB, K npumMepy, an-
rebpanyeckon reoMeTpun, KOMMNbOTEPHON reoMeTpun; npuobpeTeHHble 3HAHUA Takke MOryT

NOMOYb B Hay4HO-UCCreoBaTeNbCKON paboTe.

11. MnaHupyemMble pe3ynbTaTbl OOy4YeHUsA MO AUCLUNIIUHE (3HAHUSA, YMEHUS, HaBbIKW),
COOTHECEHHbIe C NNlaHMpyeMbIMU pe3ynbTaTaMU OCBOeHUS obpa3oBaTenibHOM Nporpam-

Mbl (KOMNEeTEeHLUAMN BbINYCKHUKOB):

Kog HasaHue komne- Koa(bl) WuaukaTop(bl) lMnaHnpyemble pesynbTaTtbl 0byye-
TEHUUM HUsi
OrllK-1 | CnocobeH Haxo- OrlK-1.1 | Obnagaet 6a30BbI- 3Hamp:
AVTb, (POPMYNIN- Mu 3”""”“”""”6 nony- | ocHOBHbIE NOHATUS, onpeae-
poBaTb 1 peluaTtb YeHHbIMU B obnacTu .
aKTyarnbHble 1 MaTeMaTU4eCKUX U1 nenns BeKTOpHUOM anrebpsi u
3HauMMble Npo- (nnn) ecTecTBeHHbIX | aHANUTUHECKON reomMeTpun oc-
6nembl pyHaa- HayK HOBHbIE 3aga4yn aHanuTn4e-
MeHTarnsLHon ma- OlK-1.2 | YmeeT ucnonb3o- CKOW reoMeTpun, opmynu-
TEMaTUKN N me- BaTb Oa3oBble 3Ha- POBKM TEOPEM 1 MeToAbl X
XaHWKU HWS, NOMyYeHHblE B [10Ka3aTeNbCTRA:;
obnactn matemaTu-
YecKux u (1nu) ymemsb.
ecTecTBeHHbIX Hayk, | aHanu3mposaTtb anrebpavye-
B NpodeccmoHart- | CKMe ypaBHeHUsi NepBow U
HOW ACATEITbHOCT | gTOpOWA CTENEeHW Ha MIOCKOCTH
OlK-1.3 | VimeeT HaBbIKM Bbl-

6opa meToaoB pe-
LeHuUst 3agad npo-
deccrmoHanbHom
OeAaTenbHOCTU Ha
OCHOBEe TeopeTu4e-
CKMX 3HaHWUN

N B MPOCTPaHCTBE, CTPOUTb
COOTBETCTBYIOLUNE UM FIUHUU U
NOBEPXHOCTN, onpeaensiTb BUA
KPWUBbIX N NOBEPXHOCTEN BTO-
poro nopsiaka, okasbliBaTb OC-
HOBHblEe TEOPEMbI aHanNnTNye-
CKOW reomMeTpuun n peluaTb 3a-
Aauu;

gnadems (MMeTb HaBbIK(K)):
OCHOBHbIMW MeTOAaMu uccne-
AoBaHuA anrebpanyecknx nu-
HUW 1N NOBEPXHOCTEN NepBoro u
BTOPOro nopsigka, OCHOBHbIMU




MeTodaMu JokasaTenbCcTBa
TeopeM U pelleHnsa 3aaad
aHanMTUYECKON reoMeTpumn.

12. O6BLEM AUCLUUNNUHBI B 3a4€THbIX eguHuuax/yac — 7/ 252.

Popma NPOMEXYTOHYHOM aTTecTauumn: 3a4€T N IK3aMEH.

13. Buagbl yueb6HoM paboThbl

TpynoémkocTb
Bug y4ebHol paboTbl Bcero o cemectpam
1 cemecTp

AyOouTopHble 3aHATUA 118 118
B TOM 4uncne: nekunmn 50 50
npakTu4eckme 68 68
CamocTtosaTensHasi pabota 98 98
KoHTponb 36 36

UToro: 252 252
13.1. CopepxaHue AUCUUNIUHbBI
n/n Haumerosarme paspena auc- CopepxaHve pasgena QUCUUNIvHbI

UMMIIVHBI Aep pasn Anct
1. NNekuum

1.1 Cuctembl KOOpauHar. MpeameT Kypca aHanuTuyeckon reomeTpun. KpaTtkmim uctopu-

BeKTOpr n npamasa nmHuA
Ha MNINOCKOCTW.

Yyeckuin 063op. [lekapToBa cucTema KoopamHaT Ha MIOCKOCTH,
npocTenwne 3agavuv, Teopema Yesol. YpaBHEHUE NMHUK, MO-
NApHbIE KOOPAMHATbLI, NapannenbHbIv nepeHoc. KoopanHaTbl
BEKTOpA, KONNMHeapHble BEKTOPbI, Pa3noXeHne No ABYM He-
KONMUHeapHbIM, CkanspHoe npousseeHue. NpeobpasoBaHue
cuctembl koopauHat. MHBepcus. MNpumepbl Ha BbIYMCNEHNST 00-
pa3soB. [1pamas Ha NroCKOCTU Kak ypaBHEeHWe NepBon CcTeneHu
OT ABYX NepeMeHHbIX. YpaBHeHWe NpsiMou € YrnoBbiM KO3d-
duymneHTom. BaanmHoe pacnonoxeHue AByx NpsamMbiX. [ydok
NPsSIMbIX Ha NNOCKOCTU. PaccTosiHne TOYKM 40 NpAMON. Yron
Mexay ABYMS NPSMbIMU.

KoHnuyeckune ceveHus, ypaBHEHUS KOHUYECKUX CeYEHUI B NO-
nApHON cucteme koopanHat. 3ydeHne KOHNYECKNX CEYEHUN.
CsowicTtBa annunca, runepbonsl, napabonsl. KacatenbHas K Ko-
HMYecKkoMy ceyeHuto. PokanbHble CBONCTBA KOHMYECKUX ceve-
HU. ONTnYecKkne CBOMCTBA KPUBLIX BTOPOro nopsigka. Pokanb-
Hble CBOMCTBA KOHMYECKMX ceYeHUn. [luameTpsbl KpUBbIX BTOPOro
nopsigka. Knaccudmkaums Kpyebix BTOPOro nopsiaka. ViHsapu-
aHTbl KPUBbIX BTOPOro nopsiaka. LieHTpbl KpuBbIX BTOPOro no-
psgka.

BekTopbl B NpOCTpaHCTBE, pa3noXeHue Nno Tpem HekomnnaHap-
HbIM BekTopam. BekTopHoe npousseaeHne, NpuMeHeHe Bek-
TOpHOro npoussedeHust. CMellaHHoe npoussegeHue. Mpeo6-
pa3oBaHue CUCTEMbl KOOPAMHAT B NMPOCTPaHCTBE.

1.2 KpuBble BTOpOro nopsiaka
1.3 BekTopbl B npocTpaHcTBe.
1.4 YpaBHEHME NOBEPXHOCTU 1

KPUBOW B MPOCTPaHCTBeE.

YpaBHeHNe NOBEPXHOCTU 1 KPMBOW B NPOCTPaHCTBE. YpaBHeHVe
NIOCKOCTW. PaccTosiHMe TOYKM [0 MIOCKOCTU. Yron mMexay ABy-




MS NIIOCKOCTAMM. [My4OK NrocKoCcTen. YpaBHEHUSA NpSIMON B
NpOCTpaHCTBE. Yron mexay AByms npsambiMu. [pamas n nnoc-
KOCTb.

15

lMoBepxHOCTM 2-ro nopsigka.

Annuncouna, runepbononapl.

Mapabonouabl, KoHyc, uunuHapbl. Metoa ceveHun. Knaccudum-
KaLusi NOBEpPXHOCTEWN BTOPOro nopsaaka. MiHBapuaHTel noBepx-
HocTen. MNMpamonnHelHble obpasytolme. MNMpsmonunHeriHblie 06-
pasyioLlmne ogHononocHoro runepbononaa. MNpamonuHenHbie
obpasytowue rmnepbonuyeckoro napabonounaa. Kpyrosele ce-
YeHUs1 NOBEPXHOCTEN BTOPOro nopsaaka. namerpansHble nnoc-
kocTu. MNMnockoctn cummeTpun. [MaBHble HanpaBneHns NOBEpPX-
HOCTElN BTOPOro nopsgka.

. MpakTnyeckune 3aHATUA

2.1

Cucrembl KoopAauHar.
BeKTopr n npamasa nnHng
Ha MNJI0CKOCTHW.

[ekapToBa 1 nonspHas cucTembl KOOPAMHAT, MPOCTEeNLLne 3a-
Aadu (paccTosiHue Mexay OBYMS TOYKaMu, AerneHne oTpeska B
3a4aHHOM OTHOLLEeHUW, NNoLwaab TpeyronbHunka). YpaBHeHne
NMHWUW, NONSAPHbIE KOOPAUHATBI, NapannesnbHbIn nepeHoc. Ko-
opAunHaTbl BEKTOPA, KONMnMHeapHble BEKTOPbI, Pa3fOXeHNe Bek-
TOpa Mo ABYM HEKONNMHeapHbIM BEKTOpaM, CKanspHoe npoms-
BeaeHue. [NpeobpasoBaHne cuctembl KOOpAMHAT. VIHBepcus.
Mpumepbl Ha BbluMcneHus obpasos. [psamMas Ha NnockocTy.
OOLee ypaBHeEHME NPAMON NUHUN Ha NITOCKOCTU, YpaBHEHNE
NPSIMON C YrNoBbIM KO3MPULMEHTOM, YpaBHEHNE NPSMOK B OT-
peskax. BsaumHoe pacnonoxeHue asyx npAmMbIx. [y4ok npsmbix
Ha NrnockocTu. PacctosiHne oT TOYKM 4O NPSIMON. YTron mexay
ABYMS NpsiMbIMMU.

2.2

KpuBble BToporo nopsiaka

KpuBble BTOporo nopsigka. OKkpy>KHOCTb. Qnnunc, CBOMWCTBA 3I-

nunca. N'inepbona, ceoncTea runepbonsl. Napabona, cBoMUCTBa
napabonbl. KacaTenebHasi K KpUBOIM BTOPOro nopsgka. [uameTpsl
Kp1BbIX BTOpOro nopsigka. Knaccudukaumsa KpuBbix BTOPOro no-
psgka. luBapmaHTbl KpuBbIX BTOPOro nopsgka. LleHTpbl KpuBbix
BTOPOro nopsigka.

2.3

BekTopbl B npocTpaHcTBeE.

BekTopbl B NpOCTpaHCTBE, pasnoXeHne No Tpem HekomnnaHap-
HbIM BekTopaMm. CkanspHoe npovseeneHve BEKTOPOB B Mpo-
cTpaHcTBe. BekTopHoe npousseeHne, MPUMEHeHEe BEKTOPHOIO
npounssefeHusi, ero ceorcTea. CMellaHHoe Npou3BeaeHne 1 ero
cBoiicTBa. MNpeobpasoBaHne CMCTEMbI KOOPAMHAT B MPOCTPaH-
CTBeE.

2.4

YpaBHeHVe NoBepPXHOCTU U
KpUBOW B MPOCTPaHCTBE.

Mpumepbl ypaBHEHWIA NOBEPXHOCTEN U KPUBBLIX B MPOCTPAHCTBE.
Ob6Lee ypaBHeHME NNOCKOCTW, HOpMasbHbIN BEKTOP. YpaBHe-
HWMe NNOCKOCTK, NPOXOASLLEN Yepes TpU 3afaHHble ToYku. Pac-
CTOSIHWE TOYKM A0 NMOCKOCTU. YToNn Mexay ABYMS MITOCKOCTSMM.
Myyok nnockocten. ObLime 1 KaHOHUYECKNEe ypaBHEHUS MPAMOM
B NpocTpaHcTBe. [MapameTpuyeckme ypaBHeHNs1 NPAMON, ypas-
HeHWs1 NPAMON, NpoxoasLlen Yepes ABe 3afaHHble TOYKKU. Yron
Mexay AByMs npsMbiMu. [psmas n NNoCcKoCTb.

2.5

MoBepxHOCTH 2-r0 nopsiaka.

Annuncouna, rmnepbonouvabl. Napabonounapl, KOHYC, LNAVHAPLI.
MeTopg ceveHuin. Knaccudgukaums noBepxHOCTEN BTOPOro no-
psgka. MIHBapuaHThl NnoBepxHoCcTen 2-ro nopsigka. fluamer-
panbHble NNOCcKoCTU. MNocKoCTN CUMMETpUU.

13.2. Tembl (pasaenbl) AUCLUMNNUHBI U BUAbI 3aHATUN

Bugbl 3aHsaTun (Yacos)

Ne HanmeHoBaHue TemMbl CamMocTosTenLnas
n/n (pasgena) ancumnmHbl Jlexumm | MNpaktnyeckme | JlabopaTtopHble pabota Bcero
Cuctembl koopaumHaT.
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 | YpaBHEHWE NOBEPXHOCTU U KpU- 6 14 - 20 40




BOW B MPOCTPaHCTBE
5 [MoBepxHOCTU 2-ro nopsigka 16 12 - 22 50
Wtoro: 50 68 - 98 216
14. MeToan4yeckue ykasaH1MAa Ans ody4arowmxca no 0CBOEHUIO AUCLUNIIUHDbI

(pekomeHOayuu obydarouuMcs Mo 0C80EHUK0 ducyunauHbl: paboma ¢ KOHcnekmamu fnekyud, npeseHmauyuoHHbIM
mMamepuariomM, 8bINOo/IHeHUE fpakmuyeckux 3adaHul, mecmos, 3adaHuli mekywel ammecmayuu u m.o.)

Mpu NnpoxoXaeHMn AUCUMNITNHBI UCMOMb3YIOTCA aKTUBHbIE U MHTEPaKTUBHbIE (DOPMbI NMPOBEAEHMS NEKLNA
N NPaKTUYECKUX 3aHATUA, U OCYLLECTBMSETCH KOHTPOSb MOCELLAEMOCTU U BbINOMHEHUS BCEX BMAOB CaMOCTOS-
TenbHol paboTbl. B TedeHue cemecTpa CTyAeHTbl pellatoT 3afadun, ykasaHHble npenogaBaTenem, K kaxaomy 3a-
HATUI0. B cemecTpe npoBoanTCS 2 KOHTPOSbHbIE paboThl (Ha NPaKTUYECKUX 3aHATUSIX).

B TeueHne cemecTpa CTyAeHTbl Ha NPaKTUYECKMX 3aHATUAX PELUaT MHOUBMAYanNbHbIE 3aaHusl, COOTBET-
CTBYlOLLEro BapuaHta. BapuaHTbl 3agaHuii UMEKOTCA B METOAMYECKOW nUTepaType M pasMeLLeHbl B MHTEPHETE.
OTu e BapuaHTbl 1 METOAMNYECKYIO NMTepaTypy CTYAEHTbI MOryT nofy4uTe no e-mail. Pe3ynbTaTthl camocTosTenb-
HbIX paboT 3a4nTbIBAOTCA BO BPEMS 3a4éTa.

15. NepevyeHb OCHOBHOW U AONOSTHUTENBLHOW NUTEepaTypbl, PECYpPCOB UHTEPHET, He06Xo-
AUMbIX ONA OCBOEHUA ANCLUUNMUHBI (criucok numepamypbi oghopmrisemcesi 8 coomeemcemeuu ¢ mpebo-
saHusamu FOCT u ucrnionb3yemcsi obw,asi CK8O3Hast Hymepauyus 01 ecex 8udo8 UCMOYHUKOS)
a) ocHOBHasi nuTeparypa:

Ne n/n

McToYHMK

1

MNpusanos, MeaH UBaHoBuMY. AHanNnTn4Yeckas reometpus : yuedHuk / U. W. MNMpueanos .— Mockea :

JNlaHb, 2007 .— 304 c. : nn.

2

NocTHukoB, Muxann Muxainnosuuy (1927-2004) . AHanuTu4eckasa reometpus. Jlekumm no reomet-
puu : y4eb. nocobue. Y. 1/ M. M. MNMocTHukoB .— Mocksa : JlaHb, 2009 .— 414, [1] c. : vn.

MuHocueB, B. B. Kypc matemaTukm anst TeXHUYECKNX BbICLUMX y4ebHbIX 3aBegeHun. YacTb 1.
AHanutnyeckas reomeTpus. MNMpegensl n psaabl. PyHKUUN U NPOM3BOAHbIE. JIMHENHas 1 BEKTOP-
Has anrebpa : / MuHocues B.B., MNywkapb E.A., 3ybkos B.T"., Jlaxosckun B.A. — Mocksa : JlaHb
2013 —

MpakTnyeckoe pyKOBOACTBO K pELLEHUIO 3a4a4 No BbiCLLen maTemaTuke. JinHenHasa anrebpa,
BEKTOpHas anrebpa, aHanuTu4eckas reomeTpusi, BBEAeHWE B MaTeEMATUYECKMIA aHanNu3, Npoms-

BoaHasi n ee npunoxenus : / . A. Conoebes, B. B. LLesenes, A. B. Yepssikos, A. 0. PenuH .—

Mocksa : JlaHb, 2009 .— 319 c. : vn. ;

6) LononHWUTENbHas NUTepaTypa:

Ne n/n NcTOYHMK

5 CemeHos E.M. AHanumuueckasi eeomempusi Ha nnockocmu / E.M.Cemenos, C.H.Ykcycos ; Bo-
POHEXCKUl 2ocydapcmeeHHbIl yHusepcumem. — BopoHex : Usdamenbckuli dom BI'Y, — 94 c.

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

7 Edmmos H.B. KpaTkuii Kypc aHanuTnyeckom reometpum : y4ebHuk ansi ctya. By3oB / H.B. Ecu-
moB .— M3g. 13-e, ctep. — M. : duamarnut, 2005 .— 238 c. : un.

8 lNozopenos A.B., leomempus./ A.B.lNoeopernos. - M.: Hayka, 1978. — 208 c.

9 UnbuH B.A.. AHanumudeckasi czeomempusi. /B.A. UnbuH, 3..TNo3HsK - M.: @uamamnum, 2002. —
240 c.

10 Mycxenuweunu H.U. Kypc aHanumu4eckol eeomempuu. /H.U.Mycxenuwsunu. - Cl16.: llaHb,
2002. — 655 c.

11 MoodeHos I1.C. AHanumuyeckas eeomempus./l1.C. ModeHos. - M.: N138-eo MI'Y, 1969. - 698c.
NoropenoB, Anekcen BacunbeBu4. AHanuTnyeckas reoMeTpus : y4ebOHUK Ansa cTyg. mart. 1
dw3. cneu. By3oB / A.B. MNoropenoe .— 4-e n3g., nepepab. — M. : Hayka, 1978 .— 208 c. : un.

12 3agayqHuvK-NpakTMKyM Mo aHanuTU4YecKon reoMeTpumn 1 Beiclien anrebpe : YyebHoe nocobue /
Mog obw. pen. B.A. BonkoBa; JleHuHrp. roc. yH-T uMm. A.A. >KgaHoBa .— J1. : N30-Bo JIeHWHrp.
yH-Ta, 1986 .— 259, [1] c. : un., Tabn. — 0.50.

B)MH(pOpPMaLMOHHbIE 3NEKTPOHHO-06pa3oBaTeribHbIe pecypchl (oduLmManbHble peCypebl MHTEPHET)*:
Ne n/n Pecypc
5. | www.lib.vsu.ru
5. | http:www.math.vsu.ru — ogpuyuasnbHbil calim Mmamemamu4eckoz2o gpakynbmema BI'Y
5. | http:www.math.msu.ru — ogpuyuansHeil caim mexmama MY



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

* BHavane ykasbiBaotca OBC, ¢ koTopbiMM wumeroTcs goroBopa y BIY, 3ateM OTKpbITble 3MEeKTPOHHO-
obpasoBaTernbHble pecypchbl

16. MNepeyeHb y4eOHO-MeTOAMYECKOro obecrnevyeHUs AnNsi CaMOCTOATENIbHOW paboTbl
(y4ebHo-memoduyeckue pekomeHOayuu, nocobus, 3adayHuku, MemoOuYecKUe yKal3aHusi o 8bIMNOSIHEHUIO rpakK-
muy4ecKkux (KOHMpOorbHbIX) pabom u dp.)

Ne n/n NcToYHMK
1 Llybepbunnep O.H. 3adayu u ynpaxxHeHuUs1 1o aHanumuyeckol eeomempuu. /
O.H.Lly6epbunnep. - Cl16.: JlaHb, 2003. — 366 c.
2 baxeanoe C.B. C6opHuk 3aday rno aHanumudeckoli czeomempuu. /C.B. baxeasnos, 1.C. Mode-
Hoe, A.C.[MapxomeHKo. - M.: Hayka, 1964. — 327 ¢

17. UHchbopmaLMOHHBbIE TeXHONOrMn, UCnonb3yemblie ANA peanusauum y4ebHon aucum-

NNvHbI, BKNOYas nporpamMmmHoe obecrnevyeHne u MH(popMaLMOHHO-CNPaBOYHbIe CUCTEMBbI
(npu HeobxoaMMoOCTH)
JlekumoHHbIE 3aHATHSA IPOBOJISATCS B TPAJULIMOHHON (pOpME B ayAUTOPHUH.
IIpakTuyeckue 3aHATHSA IPOBOJIATCS B TPATUIIMOHHOM popMe B ayAUTOPUH WU B J1AOOPATOPHSIX CHAO-
JKEHHBIMU MyJIBTPIMGI[HﬁHI;IMH CpeacTBaMu.
CamMmocTosTeJIbHAS paﬁoTa BKJIIOYAET B ce0s MOATOTOBKY K NPAKTUYCCKUM 3aHATHAM, KOHTPOJIbHBIM
pabotam, TecTam, 3a4€Ty U IK3aMEHY.

18. MaTepnanbHoO-TeEXHUYECKOE obecneyvyeHme AUCLUNIINHDbI: 10CKa, Mell, piromMacTep, TPAIKA.

19. PoHA OLleHOYHbIX CPeAcCTB.

19.1. NMepeyeHb KOMMNETEHUUN C yKasaHMeM 3TanoB )OPMMPOBaHUSA U
niaHMpyeMbIX pe3ynbTaToB 00y4YeHus

Koa n cogepxaHue

Kogbl n cogepxa-

MnaHmpyemble pe3ynbTaThbl

OTanbl hopmu-

CnocobeH Haxo-
anTb, hopmynnpo-
BaTb U pelwaTtb
aKkTyanbHble U
3Ha4MMble npo-
6rnembl yHOa-
MeHTarnbHoOn Ma-
TeMaTUKN U Mexa-
HUKN

O6napaeT 6a30BbI-
MW 3HaHUAMMU, MNO-
ny4YyeHHbIMK B 06-
nacTtu matematumye-
CKUX U (Unu) ecte-
CTBEHHbIX HayK;
OrK-1.2

YMmeeT ncnonb3o-
BaTb O6a3oBble 3Ha-
HWS1, NONyYeHHbIE B
obnacTtn matema-
TUYECKUX U (UNKn)
€CTECTBEHHbIX
Hayk, B npodeccu-
OHarnbHOW ges-
TenbHOCTY;
OrliK-1.3

MmeeT HaBbIKM Bbl-

TUS, onpeeneHns BEKTop-
How anrebpbl n aHanuTUye-
CKOW reoMeTpun OCHOBHbIE
3aa4un aHanmMTN4ecKon
reomeTpun, OPMYNNPOBKU
TeopeM 1 MeToAbl UX JOKa-
3aTenbCTBa;

opAaunHat. BekTo-
pbl 1 NpsMas
NHMA Ha Nnoc-
KOCTMW.

2. KpuBble BTO-
poro nopsigka.
3. BekTopbl B
NnpoCTpaHcTBe.
4. YpaBHeHue
NMOBEPXHOCTU U
KPUBOW B Npo-
CTpaHcTBe.

5. NosepxHocTH
2-ro nopsigka.

KoMneTeHumn (1nm HWe MHONKaTOpPOB 06y4eHuns (Nnokasatenu 4o- | poBaHWs KoMne- $0C*
ee yacTu) AOCTVXEHWSA KOM- | CTUXeHWs 3a4aHHOro ypoB- | TeHuuu (pasge- | (cpedcTsa OueHu-
neTeHumm HS1 OCBOEHMS KOMNEeTeHUMN | nbl (TEMbI) AUC- BaHuWs)
nocpeacTsoM opMUpoBa- UMNNUHBI MNn
HWS 3HaHWUN, YMEHWI, HaBbl- MoAyns 1 Ux
KOB) HanMeHoBaHue)
OnkK-1 OrK-1.1 8Hampb: ocHOBHbIE NOHSA- | 1.CucTembl Ko-

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

OK3ameH

Ymemsb: aHannsmpoBaTb
anrebpanyeckue ypaBHe-
HUA NepBOWN N BTOPOW CTe-
MEHN Ha NIOCKOCTU U B

1.Cucrtemsbl ko-
opauvHaT. Bekto-
pbl 1 NpsiMas
NNHKUA Ha Nnoc-

VYeTHBIi ompoc
(YO)
Tectuposanue (T)
KonTposnbHas pa-




©opa meTooB pe-
LeHuns 3agad npo-
deccroHansHom
AeATENbHOCTM Ha
OCHOBe TeopeTunye-
CKMX 3HaHWUW

NpOCTPaHCTBE, CTPOUTb
COOTBETCTBYIOLNE UM NN~
HUW 1 NOBEPXHOCTU, onpe-
OEeNATb BUA KPUBBIX U MO-
BEPXHOCTEWN BTOPOro no-
psgka, AOKa3biBaTb OCHOB-
Hble TeopeMbl aHanUTnye-
CKOW reomeTpun 1 peLiatb
3agauu;

KOCTWN.

2. KpuBble BTO-
poro nopsaka.
3. BekTopbl B
NnpoCTpaHcTBe.
4. YpaBHeHune
NMOBEPXHOCTU U
KpMBOK B Mpo-
CTpaHcTBe.

5. NoBepxHOCTH
2-ro nopsigka.

6ora (KP)
CamocTosTeNnpHas
pabota (CPC)
Konnoksuym
3auer

Dk3aMeH

Briademb: 0CHOBHbIMU
MeToJamMu nccrnenoBaHus
anrebpaunyeckmx NMHUA 1
NOBEPXHOCTEN NEPBOIo U
BTOPOro nopsigka, OCHOB-
HbIMW MeTogamMu Jokasa-
TenbCTBa TEOPEM U peLle-
HUS 3aga4 aHanUTU4YecKon
reoMeTpumn.

1.Cucrtemsl Ko-
opAanHat. BekTo-
pbl 1 NpsMas
NHKWSA Ha Nnoc-
KOCTW.

2. KpuBble BTO-
poro nopsiaka.
3. BekTopbl B
NpoCTpaHcTBe.
4. YpaBHeHue
MOBEPXHOCTU U
KpUBOW B Npo-
CTpaHcTBe.

5. NoBepxHOCTH
2-ro nopsigka.

YeTHBIH onpoc
(YO)
TectupoBanwme (T)
KonTponbnas pa-
6ota (KP)
CamocrosTenbHast
pabota (CPC)
Konnoxsuym
3auer

DK3aMeH

MpomexyTo4yHas aTrecrauus

KM

* B rpache «®POC» B 0653aTENbHOM NOPSAAKE NEPEUNCNAIOTCA OLEHOYHbIE CpeacTBa TeKyLUen n npome-

XYTOYHOW aTTecTauun.

19.2. OnucaHue KpuTepueB U LWKanbl OLEHMBAHUA KOMMETEHUUN (pe3ynbTaTtoB OOy4veHus1) npu

NPOMEXYTOYHOM aTTecTauum

[ona oueHuBaHus pe3ynbTatoB o6yquV|;| Ha 9K3aMeHe/3aveTe ncnonb3yrTcAaA cneayrwouime

nokasatenu (3YHbl 13 19.1):

1) 3HaHne yyebHOro matepmana v BriageHne noHATUHLIM annapaTtoM aHanUTUYeCcKon reomeTpuu;
2) yMeHue CBS3bIBaTb TEOPUIO C NPAKTUKOW;
3) yMeHue nnncTpupoBaTtb OTBET NpUMepamn, hakTamn, AaHHbIMU Hay4YHbIX UCCNEefOoBaHUN;

4) ymMeHne aHanuavpoBaTb anrebpavyeckue ypaBHEHVsSI MEPBOM U BTOPOM CTENEHWU HA MIOCKOCTU U B
MPOCTPaHCTBE, CTPOWUTb COOTBETCTBYHIOLME UM JIMHUM U MOBEPXHOCTW, ONpedensTe BuA4 KPWBbLIX W
NOBEPXHOCTEN BTOPOro Nopsifika, Aoka3blBaTb OCHOBHbIE TEOPEMbI aHANUTUYECKON reOMETPUM 1 peLuaTb
npakTuyeckne 3agayu;
5) BnagieHne OCHOBHbIMM MeToAaMM1 UccreaoBaHnsa anrebpanyeckux NMHUIA U NOBEPXHOCTEN NEPBOO U
BTOPOro mnopsiaka, OCHOBHbIMWM METOAaMU [oKa3aTenbCTBa TEOPEM W pELUEHMS 3a4ay aHanuMTU4ecKow
reomMeTpuu.

Ons oueHMBaHUS pe3ynbTaToB OOy4YeHWs Ha 3k3aMeHe ucnonb3yeTcs 4-GannbHas Lwana:
«OTIIMYHOY», «XOPOLUOY», «YAOBNETBOPUTENBHOY, «HEYAOBNETBOPUTENBHOY.

[ns oueHBaHWA pe3ynbTaToB 06yYEHUsI Ha 3a4eTe UCNOMNb3yeTCs — 3a4TEHO, HE 3a4TEHO.
CooTHOLLEHME NnokasaTene, KpUTEPUEB U LIKasbl OLEHNBAHUS pe3ynbTaToB 00yYeHus:

YpoBeHb
KpuTepumn oueHnBaHnsa KomneTeHumnin cdopmmpo- LLikana oueHoK
BaHHOCTM
KOMMeTeHUumn
lMonHoe coomeemcmeue omeema obyqaroweaocs ecem nepeyucsieH- | 1o8bIweHHbIl OmsuyHo
HbiM  KpumepusiM. [IpoGeMOHCMpPUpPO8aHO 3HaHUE OCHOBHbIX [OHSI- ypo8eHb
mud, onpedenieHUss 8eKMopHoU anzebpb! U aHaslumu4Yeckol eseomem- (3a4meHo)
puU OCHOBHbIX 3adady aHanumu4yeckol eeomempuu, OOPMYUPOBKU
meopem u mMemoObl ux Ookalamersibcmea, yMeHUe aHa/u3uposams
anezebpauveckue ypasHeHUs1 rnepseol U emopoll cmerneHU Ha r/10CKo-




cmu u 8 npocmpaHcmae, CmMpoumbs CoOomeemcmeayrwue UM JIUHUU U
rnosepxHocmu, ornpedensame 8Ud KpusbiX U rogepxHocmeli 8mopoeo
rnopsidka, OoKa3bl8amb OCHOBHbLIE MEOoPeMbl aHanumu4yeckol eeo-
Mempuu u pewams 3adayu, enadeHue 0CHOBHbIMU Memodamu Uccrie-
doeaHus aneebpaudeckux nuUHUl u rnosepxHocmedl rnepeozo U emMopo-
20 rnopsidka, OCHOBHbIMU Memodamu OoKazamenbcmea meopeMm U
pelweHus 3aday aHanumu4yeckol aeomempuu.

Omeem Ha KOHMPOIbHO-U3MepumerbHbIl Mamepuan He coomeem-
cmeyem 0OHOMY U3 rNepeyuciIeHHbIX rokaszamerel, Ho obydarowulics
daem ripasusibHbie 0meembl Ha O0MOSTHUMESbHbIE 80IPOCHI.
HedocmamoyHo rnpodeMoHCcmpuUpo8aHO yMeHUe aHanusuposams ar-
eebpaudeckue ypasHeHuUs1 rnepsoli u emopol cmereHu Ha niao0cKocmu
u 8 npocmpaHcmee, uiu Cmpoums coomeemcmsyoujue UM fUHUU U
rnosepxHocmu, ornpedesnsame 8Ud KpusbiXx U rogepxHocmeli 8mopoeo
rnopsidka, OoKasbleamb OCHOBHbIE MEOPEeMbl aHanumu4yeckoli eeo-
Mempuu unu pewams 3adayu.

Unu codepxamcsi omoernbHbie npoberibl npu UCnoib308aHUU OCHOE-
HbIX Memodoe uccriedoeaHus anzebpaudyeckux MUHUL U M0B8EPXHO-
cmel nepeoz2o U 8mopozo rnopsioka, unu memodos dokazamesibcmea
meopem u pelueHus 3aday aHanumuyeckol 2eomempuul.

Easoebili ypo-
8€EHb

Xopowio

(3a4meHo)

Omeem Ha KOHMPOIIbHO-U3MePpUMesbHbIl Mamepuasa He coomeem-
cmgyem mobbivM 08yM U3 MEpPeyquCsIeHHbIX rokasamered, 0by4yaro-
wudcss daem HenosnHble omeembl Ha OOMNOMHUMEbHbIE B0rpPOCHI.
LemoHcmpupyem yacmu4yHoe 3HaHUe OCHOBHbIX MOoHSAmMuUl, ornpede-
JileHUl 8ekmopHoU aneebpbi U aHanumu4yeckol 2eomempuu, OCHOS-
HbIX 3aday4 aHanumu4eckol seomempuu, GOpMyIupoBKU meopem u
MemoOb! ux Ooka3zamesibcmea unu He ymeem aHanu3uposams aneeb-
pauyeckue ypasHeHUs nepsoli U 8mopoli cmeneHu Ha MNiIocKocmu U 8
npocmpaHcmee, usiu cmpoumes coomeemcmeayruue UM fuHuUU U no-
gepxHocmu, onpedensimb 8Ud Kpusbix U rnogepxHocmeli 8mopoeo rno-
psiOka, OoKka3bleamb OCHOBHbIE MeopeMbl aHanIumu4eckol eeomem-
puu unu pewams 3adaqu.

Wnu umeem He nonHoe npedcmasneHue 06 Ucnob308aHUU OCHOBHbIX
memoodoe uccnedosaHusi anzebpaudeckux NUHUU U rogepxHocmeu
rnepgoz2o u emopozo nopsidka, unu memodos, donyckaem cyuje-
cmeeHHble owubKu rnpu 0oKka3amesibcmee meopemM Usu peweHuu 3a-
day aHanumu4eckol eeomMempuu.

lMopozoeniti
ypo8eHb

Yoosnemsopu-
meJibHO

(3a4meHo)

Omeem Ha KOHMPOIbHO-U3MepumerbHbIlU Mamepuasn He coomeem-
cmeyem mobbiM mpeMm U3 repeyduciieHHbIX rnokasamernel. Obydyaro-
wulics OeMOHCmMpuUpyem OmMpbIBOYHbIE, (hbpazMeHmapHble 3HaHUS,
donyckaem epybbie owubku rnpu dokaszamenbcmee meopem unu pe-
weHuu 3aday aHanumu4yeckol eeomempuu.

Heydosnemeopu-
mersibHO

(He 3aymeHo)

19.3. TunoBble KOHTPOJbHbIE 3aAaHUA U UHbIE MaTepuarnbl, HeOOXoAuMbIe ANs OLUEHKU 3Ha-
HWUW, YMEHUW, HaBbIKOB U (MNN) onbiTa AEATENbLHOCTU, XapaKkTepusywme 3tanbl hopMupoBaHus

KOMMeTeHUUn B nNpoLecce 0CBOEHUs1 o6pa3oBaTesibHOM NporpaMmmbl

19.3.1. NepeyeHb BONPOCOB K 3K3aMeEHY:

JlexapTOBbI KOOPAMHATHI, IPOCTEUIIINE 3a0AUH.
Teopema Yesbl.

KoopaunaTel BeKTOpa, KOJUIMHEAPHBIE BEKTOPHI.

[Ipsimas Ha TIJIOCKOCTH, IyYOK MPSAMBIX.
PaccrosiHre OT TOYKM J10 TIPSIMOMU.

NogakowdE

YpaBHEHUE TUHUH, TOJISIPHBIE KOOPAUHATHI, AapaJIeIbHbBIN IEPEHOC.

Paznoxenue 1o ABYM HCKOJUJIMHCAPHBIM BCKTOpaM, CKAJIIPHOC IMTPOU3BCACHUC.




8.  IIpeobpa3oBaHue CUCTEMBbI KOOPAUHAT.
9. NuBepcusi.

10. Konwnueckue ceueHus, KOHNYECKUX CEYCHHUH B TIOJAPHON CHCTEME KOOPAUHAT.
11. VYpaBHEHUSA KOHHUYECKHX CEYEHUI B AEKAPTOBOW CUCTEME KOOPIUHAT.
12. V3yuyeHue KOHMYECKUX CEUCHUII.

13. KacarenbHast K KOHUYECKOMY CEYEHHUIO.

14. ®oxanbHbIE CBOWCTBA KOHUYECKUX CEYEHUH.

15. Onruyeckue CBOWCTBA.

16. JImameTpsl.

17. Knaccudukaiuss KpUBBIX BTOPOTO MOPSIKA.

18. MuBapuaHTHI.

19. LleHTpsI KPUBBIX BTOPOTO MOPSJIKA.

20. Ilpumenenus GOKaIbHOTO CBOMCTBA TUIEPOOIIBI.

21. BexTopsl B IpOCTpaHCTBE, Pa3I0KEHUE IO TPEM HEKOMILIAHAPHBIM BEKTOPAM.
22. BektopHOE MpOoN3BEICHHE.

23. CwmemaHHOE MPOU3BEICHNUE.

24. IIpeobpazoBaHHE CHCTEMBI KOOPJIWHAT B TPOCTPAHCTBE.

25. YpaBHEHHE OBEPXHOCTH M KPUBOH B POCTPAHCTBE.

26. YpaBHEHHUE IIJIOCKOCTH, PACCTOSIHUE OT TOUKH JI0 TUIOCKOCTH.

27. YpaBHEHHUs NMPSMON B TPOCTPAHCTBE.

28. IlIpsiMast 1 MIOCKOCTb.

29.  Dunmuncoua, runepOoIOnIbI.

30. IlapaGosioumbl, KOHYC, IMJIAHIPHI.

31. VmpomuieHue ypaBHEHHUS TOBEPXHOCTH.

32. Knaccudukaius TOBEpXHOCTEH 2-TO MOPSIIKA.

33. IIpsmonuHeliHbIe 00pa3yoIIHe.

34. TlpsamonuHelHbIE 00pa3yOIIMe OHOMOIOCTHOTO runepbotona 1,2.
35. IIpsamonuHeiiHbie 00pa3yoNIHe TUIIEPOOTNISCKOTO apadorona.
36. Kpyrossie ceueHusl.

37. JlmameTpaibHbIE TNIOCKOCTH.

38. IInockocTH CUMMETpHH.

39. T'naBHbIC HampaBlICHUS.

40. VHBapuaHThI MOBEPXHOCTEH.

41. TlpoekTHBHBIE MPOCTPAHCTBA, AHTAPMOHHUYECKOE OTHOIIICHHUE.

19.3.2. NepeyeHb NpakTUYECKUX 3aAaHNN

1. HaiiTi BHYTpEHHHE yTJIbl TPEYTOJIbHUKA, CTOPOHBI KOTOPOTO BBIPAXKEHbI ypaBHEHUSIMU X — Y — 3 = 0,
X—-3y—-4=0, 4x+2y+3=0.

2. lansl 1Be BepIIMHBI TpeyroiabHuka A(2, 2), B(3, 0) u Touka nepeceuenus ero meauan O(3, 1).
Haiitu Tpetrto Bepumny C.

3. Yepes TouKy nepecedeHus npsAMbIXx X +y—6 =0, 2X—y—3 =0 mpoBecTH NpsAMYIO NOJ yriaoM B 45°
K psimoit 3x — 5 = 0.

4. CTOpOHBI TpEYroJbHUKA BhIpaxaroTcs ypaBHeHUus MU X +3y—-2=0, 2Xx+y+5=0,3x-4=0.
HaiiTn ypaBHEHHS BBICOT 3TOr0 TPEYTrOJIbHUKA.

5. Ha mpsimoit 4x + 3y — 12 =0 HaiiTu TOUKY, paBHOYIaleHHYI0 oT Touek (—1,-2) u (1, 4).

6. JlaHbI ypaBHEHHS JIBYX CTOPOH mapauienorpaMmma X +y—1=0, 3X —y +4 =0 u Touka nepeceycHus
ero nuaroHaneit (3, 3). Haiitu ypaBHEHUs ABYX APYTUX CTOPOH.



7. Ha mpsimoit x + 3y =0 HalTH TOUKY, paBHOYJAJICHHYIO OT Hadaja KOOPAWHAT U OT IpsiMoi X + 3y — 2
=0.

8. Nana npsimast 3x —4y — 10 = 0. Haiitu ypaBHEeHHE NPSMOH, MapajuIeIbHOW JAaHHON U OTCTOSIIEH OT
Hee Ha pacCTOSHUU 3 eIMHUILL.

9. HaiiTu paccTosiHHE MEXy MapaJlIeIbHBIMU NpsAMbIMU 3X +4y —15=0 u3x +4y+20=0.

10. Hartucatb ypaBHEHHE IPSAMO#, MpoxXo el yepes Touky A(S5, 2) Ha pacCTOSHUHM 4 €IWHHI] OT TOY-
ku B(=3, 1).

2
11. CocraBuTh YpaBHEHHE KacaTeJIbHBIX K OKPY)KHOCTH C IIeHTpaM B Touke (3, 6) u paguyca g\/85

IpoXoasux yepes Touky (1, —2).

12. Haiit yron Mexay OUCCeKTpucamMu yriioB, 00pa3yeMbIx NpsMbiMA 3Xx +4y—9=0 u

12x +9y -8 =0.

13. Haiitu ypaBHeHHE OMCCEKTPUCHI BHEIIHETO YIlla A TpEYrojbHHUKA C BEPIIMHAMHU

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

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

16. B npssMOyroJibHOM paBHOOEIPEHHOM TPEYroJIbHUKE JaHbl ypaBHEHUE KaTeTa y = 2X U cepeIuHa -
noteny3bl K(4, 2). Haiitu ypaBHeHUS OBYX APYTUX €r0 CTOPOH.

17. BpIuucnuTh KOOpAUHATHI BEPLIUH poMOa, €CJIM U3BECTHBI YPAaBHEHUS IBYX €r0 CTOPOH: 2X —oy —1 =
0, 2x -5y —34 =0 u ypaBHeHHUE OJIHO U3 ero quaroHainei: x + 3y —6=0.

18. 3nas ypaBHenue 3x —2y + 6 =0 OJHOU W3 CTOPOH yIiia W ypaBHEHUE €ro OMCCEKTPUCHI X — 3Y + 5
=0, cocTaBUTh ypaBHEHUE BTOPOI CTOPOHBI yria.

19. B tpeyronbauke ABC wuszBecTHbl: cropoHa AB: 4x +y—12 =0, Beicota BM: 5x -4y —-—-15=0 u
BbicoTa AH: 2x +2y—9=0. HanucaTte ypaBHEeHUs ABYX APYIMX CTOPOH U TPETHEN BBICOTHI.

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

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

22. HaiiTu ypaBHEHHs KacaTeJbHBIX K OKPY)KHOCTH X2 +y2 = 10, mpoxonsuux yepes Touky (-5, —5).
23. HaiiT kacaTenpHbIe K OKpY>KHOCTH X2 + y2 = 13, mapayutensHbie npsmoit 4x + 6y —5 = 0.

24. HaiiTu kacaTtesbHbIe K OKpY>KHOCTH X2 +y2 + 5x =0, nepneHauKkyisipHble K npsiMoit 4x —3y + 7 =
0.

25. OnpenenuTh SKCUEHTPUCUTET JUIUIICA, €CITU OTPE30K, COeTMHSIOMININ ero (JOKYChl BUJICH U3 KOHIIA
MaJjioi OCH MOJI MIPSIMBIM YTJIOM.

26. OmnpeieNuTh KCLEHTPUCUTET JUIUIICA, €CIIU PACCTOSTHIE MEXTY (DOKYCaMU PaBHO PACCTOSIHUIO MEX-
1Ty KOHIIaMH OOJIBIIION U Majol Ocel.

27. OrnpeienuTh 3KCIEHTPUCUTET 3IUIUIICA, €CJIN €ro 0OoJIbIlask OCh BTPOe 00JIbIlIe MaJIOH.

28. T'uniepOoia kacaetcs npssMoit X — Y —3 =0 B Touke (5, 2). CocraBUTh ypaBHEHUE 3TON THITIEPOOITHI.
29. Jlana napabona y2 = 6x. Uepes Touky (4, 1) mpoBecTH Takyro XOpAy, KOTopas Jenusach Obl B 3TOM
TOYKE MOMNOJIaM.

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

40. Haiitu Takyro TOuKy Ha mapadosne y2 = 12X, 9ToObI KacaTenabHasi B Hel 00pa30BbIBaia C OChI0 CHUM-
MeTpuu napaboss! yroia B 30°.

41. Jlana napa6ona y2 = 10x. Haiitu k 3T0M mapabosie KacaTelbHbIE B TOUKaX, B KOTOPBIX OHA Iepece-
KaeTcs ¢ mpsAMoi y = 4x — 5.

42. OnpenenuTh yroj MeXay BeKTopaMu a ¥ b, ecim BekTop a + 3b mepneHauKyIsIpeH K BEKTOpy 7a
— 5b, aBekrop a—4b mepHeHAMKYISpEH K BeKTopy 7a— 2b.

43. 3Has BEKTOPBI, CIyKaLUE CTOPOHAMU TPEYTOJIbHUKA AB=c, BC=a CA=bD,

JIMHEAapHbIe OMCCEKTPHCAM YIIJIOB 3TOTO TPEYTrOJbHUKA.
44. Jloka3aTb, YTO CyMMa BEKTOPOB, COETUHSIONIUX LIEHTP MPaBUIBHOTO TPEYroJIbHUKA C €r0 BepIIUHA-
MU, PaBHa HYIIIO.

HalTH BCKTOPBI, KOJI-



45. TIpu xkakoM 3Ha4eHUH KO3 UIIEHTa o BEKTOpBl p = aat+5b u q=3a—b okaxyrcs KomuHeap-
HBIMH, €CJIU @ U b HE KOJUTMHEapHBI?

46. Bektopsl a, b, ¢ u d cBs3ansl cootHomenusamu a/\b = ¢/\d, a/\c =b/\d. [okasars KoiIHHEAp-
HOCTh BEeKTOpoB a—d u b—_cC.

47. BeI4MCIuTh JUIMHY AUaroHalie napajuiesorpaMmma, IoCTPOEHHOIo Ha BeKTopax A =5p+2q u B=p

— 3, eciii U3BECTHO, 4TO |p|=\/§, lq|=3 u (p*q)=mn/4.

48. 3Has 1BE CTOPOHBI TPEYTOJIbHUKA

AB=3p—-4q u BC=p+ 5q, BeIYMCIUTh IUHY €ro BhICOTEI CD mpH yCIOBHH, UTO BEKTOPBI P U ( —
MEPICHIUKYISIPHBIC APYT IPYTY €AMHUYHBIC BEKTOPHI (OPTHI).

49. BexTop m, neprnieHauKyspHbIi K ocu Oz 1 kK BekTopy a = ( 8; —15;3 ), oOpasyer ocTphIii yroi ¢
ocbto Ox. 3Hasg, yto | m |=51, HAWTHU €ro KOOPAMHATEHI.

50. BeIYucIMTh IIIOIIAAb MapajuiesiorpaMMa, OCTPOSHHOTro Ha BekTopax AB=m +2n u AD =m - 3n,
rie |/m|=5,n|=3u (m”*n)=n/6.

51. BekTop X, NmepHneHIUKYISPHBINA K BekTopaM a=(4;-2;-3) u b=(0; 1;3), obpasyer c ocsto Oy
TyHou yroJji. 3Hasl, 4TO | X | = 26, HalTH €ro KOOPAMHATHI.

52. BpIYUCINUTD CUHYC yTIila MEXKIY AUaroHaJs MU NapajuieorpaMma, IOCTPOCHHOI'O Ha JIaHHBIX BEKTO-
pax a=2m+n—p u b=m-3n+p, TIe m, n ¥ p— B3AUMHO NEPIECHIUKYISIPHbIC EAUHUYHBIC BEK-
TOPBL.

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

3X+y—-22—-6=0 u x—2y +5Z — 1= 0, HalTH MIOCKOCTU, NEPIECHIUKYIIPHbIC K STUM OCHOBHBIM
IJIOCKOCTSIM.

55. Uepes Touky M(-5; 16; 12 ) mpoBeaeHbI ABe MIOCKOCTH: OJJHA U3 KOTOPBIX coAepkHUT och OX, mpy-
ras —ock OY. BBMHUCIUTH yroa MEXAY STUMHU ABYMS TIOCKOCTSIMHU.

56. Hanncatps ypaBHEHUE MIIOCKOCTH, IEPIICHIUKYISIPHON K IJIOCKOCTH 5X -y +3Z — 2 =0 u nepeceka-
IOIIEH ee 1o MPSIMOi, Jiexarei B riockoctu xOy.

57. Uepes nuHuto nepecedenus miockocred 4x —y+32—-1=0 u x+ 5y —z+ 2 =0 npoBectu mioc-
KOCTb, IEPIIEHINKYISIPHYIO K TUIOCKOCTH 2X —Y + 52 -3 =0.

58. IIpoBecTH MIOCKOCTh Yepe3 MePIeHIUKYISIPhI, ONyIeHHbIe U3 Touku A( —3; 2; 5) Ha MmI0CKOCTH
4x+y-3z+13=0u x-2y+2z-11=0.

59. CoctaBUTh ypaBHEHHUE TUIOCKOCTH, TTpoxosiiei yepes Touku L( 0;0; 1) u N (3;0; 0) u oOpa3y-
roreit yron B 60° ¢ miockocthio XOy.

60. B nmyuxe, onpenensiemoM miaockocTsiMu 2x +y—3z+2=0 u 5x +5y—4z+ 3 =0, HaliTu ABe nep-
NCHIUKYIISIPHBIC APYT K APYTY IJIOCKOCTH, U3 KOTOPBIX OJ[HA MPOXOAUT yepe3 Touky A(4;—-3;1).

19.3.3. TecToBble 3agaHus

Ne BapuaHTsl 0TBETOB
3a1a- VYcmoBue 3amaun 1 2 3 4
Aa-
HUS
1 N yz
DKCUEHTPUCHTET TUTIEPOOITBI B 9 1pasen 4/5 5/4 5/3 4
2 Kakue n3 geTbIpex mI0CKOCTe! SIBISIOTCS B3aUMHO T1ep-
TIeHJUKYJISIPHBIMU:
(a) Xx+y-z-1=0,
(6) 2x—2y+5=0, (@u® |@u |© @B |B@
(®) x+y-z-1=0,
(r) x+y—-z-1=07?
3 Paccrosinie Mex 1ty napayuieIbHbIMH IPSIMBIMA 5 3 4 1
3X+4y=0 u 3x+4y-5=0 paBnHo




4 | Bompmas nosnyock smiunca 4x° +25y* =100 pasna 4 25 5 2

Kaxkast u3 miockocteit

(a) 5x—-2y+3z+1=0,
(6) 5x+2y+3z+2=0,
() 2x-5y+5=0, (2) ©®) (®) 6]
(r) 2x-5y+z+5=0

NEPOCHAUKYJIApHA HpHMOﬁ 5 = y—_l = Z—_4 ?
5 2 3
6 E:;::Hizz;ﬁzgiif;EgLIx rnap npsAMbIX ABJISIFOTCSA B3aUMHO (a) J_ (b) (a) J_ (d ) (b) J_ (d )
(a)3x+5y—8=0; (b)3x-5y+8=0; (c)3x=5;| ¥ u N (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 JlaHbI TpU CTOPOHBI NapaIEIOrpaMMa
5x—-3y-14=0; 5x—-3y+8=0; 2x+y+1=0.| y=-2x | 2x+y=4| y=2x-10| 2x+y=10

VYKaKuTe 4E€TBEPTYIO CTOPOHY.

8 VYron mexay miockocTamu 4X—2y+3z2+7=0 u

4x—2y+32+1=0 pasen 90° 60° 30° 0°
9 Paccrosuue mexny npsmeiva 4X—3y+7=0 u
9 5 1 0
4x—-3y+2=0 paBHO
10 XZ 2
DKCLUEHTPUCHUTET DIUTHIICA > + 9" 1 paBen 0.8 05 0.9 0.7
11 W22
OKCIEHTPUCUTET TUIIEPOOITBI T =1 paBen 14 1,25 1.2 1,55
12 | Kaxas u3 npsiMbIx
X y-1 z-4
@572 "3
X -1 z-4
©) 2===0
5 1 -3
+2 y 244 (a) ©) (®) )
(B) =" 5= )
3 -2 3
X y+1 z-2
W55

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

19.3.4. MNepe4yeHb 3agaHUN ANA KOHTPONbHbIX padboT

1. KoHTponbHas paboTa no teme «lpssMas NMMHMA Ha NNOCKOCTUN»:

Bapuant Nel
1. I[TpoBeputh, uto npsimeie Y = 3x—-1, x-7 y= T u X+ y— 7 =0 cunyxar croponamu paBHOGEIPEHHOTO
TPEYroJbHHKA.
2. CocTaBUTh ypaBHEHHUE MPSAMOA, JeSIIICH MOMOIaM OTPE30K MY TOUKaAMHU A(—3; 2) u B (5, — 2) u 00pa-
3yI0IIEeH ¢ 0Tpe3koM AB yron BuBoe Oosbliel, uem ¢ ockto OX.
3. Haiiti neHTp Kpyra paguyca =8 1 Kacarolerocs AByX mpsiMbIx: X — 4y +10=0 u 3x+ 4y =0.
4, CocTaBuTh ypaBHEHHsI CTOPOH poM0Oa, 3Has 1B€ MPOTHUBOJIEKAIIUE €TO BEPIIHHBI A(—3, 1) , B (5, 7) U 110-

maae pomba S=25 e()z.




5. CocTaBUTh YpaBHEHHUS! CTOPOH TPEYTOJbHUKA, 3HAS OTHY W3 €ro BEepIIHH A(3, - 4) ¥ ypaBHEHUS JBYX BBICOT

IX—2y—-1=0 u 2X—-7y—-6=0.

Bapunant Ne2
1. 3Hast ypaBHEHHsI OOKOBBIX CTOPOH PaBHOOEIPEHHOTO TpeyrojabHuka Y = 3u X— Y+ 4= 0, COCTaBHUTh ypaB-
HEHHUE TPEThEN CTOPOHBI, IPH YCIOBUH, YTO OHA MPOXOANT Yepe3 HA4aJI0 KOOPIHHAT.
2. CocTaBHUTh YpaBHEHHUS CTOPOH TPEYTOJIbHHUKA, 3HAsI BE €TO BEPIINHbI A(3; 5) , B (6, 1) 1 TOYKY NEPECEUCHUS
ero meqman M (4, 0) .
3. Ha ocu opauHaT HaifTH TOUKy, OIMHAKOBO YAAJICHHYIO OT Hadaja KOOPAUHAT U OT NPsAMOH 3X — 4y +12=0.
4. Haiitu TOuKy, CHMMETPUUYHYIO TOUKE Q (—2; - 9) OTHOCHUTEJILHO MPSAMOI 2X+ 5y —-38=0.
5. B tpeyronsnuke A(—3; - l) , B (1; - 5) , C (9, 3), cTopoHsl AB u AC pasneneHsl B OTHOLICHUU

A= 3, cuutas ot oOmieil BepmmHbl A. I[IpoBepHTh, YTO MpsAMbIE, COCOUHSIONINE TOYKHU JEICHHUS C MPOTUBOJICKALIMMHU
BEpIIMHAMH, U MeinaHa AM mepeceKaroTcs B OJJTHON TOUKe

Bapunant Ne3
. T
1. W3 Toukn A(6, 9) HAaIpaBJIeH JIyd TOA YIJIOM Z knopsmoir Y =—X+ g Haiiti ypaBHeHue my4a, oTpa-
YKEHHOT'O OT 3TOM MPSIMOH.
2
2. CocTaBuUTh ypaBHEHHS KaTETOB MPSIMOYTONBHOTO TPEYrONbHHKA, IJIOIAas KOToporo paBHa 20 en’., eciau U3BECTHO,

YTO €ro rurmoTeHy3a JICKUT Ha OCU a6cuncc, a BEpIIMHA IPAMOTO yTJjia COBIIAAacCT € TOYKOI C (_1, 4) .

3. JlaH TpeyroabHUK A(l, 2) , B (3, 7) , C (5, —13) Beraucianth JUTHHY MEPICHINKYISPa, OMYIICHHOTO U3
BEepUIMHBI B Ha MeIuaHy, IPOBEACHHYIO U3 BEPIIUHBI A.

4. JlaHbl BEpIIMHBI TPEYroJIbHUKA: A(—6, - 3), B (—4, 3) , C (9, 2) . Ha BHyTpenHelt Ouccektpuce yrma A
HANTH TaKyto TOUKY M, 94TOOBI 4eThIpexyrodsHUK ABMC oxazancs Tpanenuei.

[psmere 3X+ 4y —-30=0 u 3Xx-— 4y +12=0 «xacarores OKpYXHOCTH, panuyc kotopoi R = 5. Beramcnnts

TIomanb Y€ThIPEXYTOJIbHUKA, O6pa30BaHHOFO 9THUMU KaCaTCJIbHBIMU U paguycaMu Kpyra, IpOBCICHHBIMU B TOYKW KaCaHU.
Bapuant Ned

1. CocTraBUTh ypaBHEHHsl KAaTETOB IPSIMOYTOJFHOTO PAaBHOOEIPEHHOTO TPEYrojbHUKA, 3HAs ypaBHEHHE THIIOTEHY3HI

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

W COCTaBUTh YPaBHEHUsI CpeIIHEIl JIMHUU U JUArOHAJIeH 9TO Tpaneuu.

3. Ha paccrosHuM 5 eaumHHI OT TOYKH C (4, 3) NPOBECTH NPSIMYIO, OTCEKAIOIIYIO PaBHbIE OTPE3KH Ha 0CAX KOOP-
nuHat (18 6ammos).

4. JlaHbl 1B€ BEpUIMHBI TPEYroJIbHUKA A(—6; 2) , B (2, — 2) w Touka H (1, 2) MIepECEUEHHs €TO BBICOT.
Brrancnnth KoopauHATH TpeThel BepumHbl C (22 6amna).

5. CocTaBUTh YpaBHEHHUS CTOPOH TPEYTOJIBHUKA, 3HASI OJTHY U3 €TO BEPIINH A(—4, 2) U YpaBHEHUS JIBYX MEJIUAH:

3X—2y+2=0 u 3x+5y-12=0.

2. KoHTponbHas paboTta no teme «BektopHas anredbpa n npsimasi U NiIOCKOCTb B NPOCTPaHCTBEX:

BAPUAHT Nel

1. Bexktopsr @, b, ¢ u d ceazaust cootHourenusmu a/\b = ¢/\d, a/\c = b/Ad. [loka3aTh KOJUIMHEAPHOCTH BEKTOPOB
a-dub-c.



2. TIpu kakoM 3HaueHUH KodQduImenTa o BeKTOpsl P = aida+5b u q=3a—b okaxyTcs KOJIMHEAPHBIMH, €CIH a |
b He kommHeapHbI?

3. Haiiru Touky, cummerpuunyio Touke A(3; -7; 5) oTHOCHTENBHO MIOCKOCTH 2X - 6y + 37 - 42= 0.

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

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

5. Hamucarts ypaBHEHHE IUIOCKOCTH, IPOXOJSILIECH Uepe3 MpsaMyro U NapajuIeIbHON MpsMoit

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

BAPUAHT Ne2

1. BbIUUCTUTH JUIMHY AMArOHAJCH MmapasiesiorpaMMa, MOCTPOSHHOTo Ha BekTopax A =5p +2q u B = p - 3q, eciu u3-

BECTHO, YTO |p|:\/§, lql=3 u (pg)=mnl/d

2. 3uas aBe ctopoHsl Tpeyroiapauka AB = 3p -4q u BC = p + 5q, Berumcnuts auuHy ero Beicotel CD mpu ycmosww,
YTO BEKTOPHl P M ( — MEPICHANKYISIPHBIE APYT IPYTY €AUHUYHBIC BEKTOPHI (OPTHI).

3. Yepes touky M(-5; 16; 12 ) mpoBeneHbI JBe IIOCKOCTH: OJHA U3 KOTOPBIX cojepkut ock OX, apyras —oce OY.
BBEIYHCTUTE YroT MeXKIY STUMH IBYMSI INIOCKOCTSIMH.

4. Hamucatps ypaBHEHHUE IUIOCKOCTH, TIEPIIEHANKYIISIPHOI K iIockocTH 5X —Y +3Z2 — 2 = 0 u nepecekaromieii ee 1o mpsi-
MO, Jiexxarie B miockoct XOY.

Xx-2 y-3 z+1
5 1 2

5. Yepes mpsamyio MPOBECTH IIOCKOCTh, HEPIIEHANKYIISIPHYIO K IIIOCKOCTH

X+4y—-3z+7=0.
BAPUAHT N3

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

2. BbIUHMCIUTS MITOMIA/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, Mpoxoasmiei gepe3 Touxu L( 0; 0; 1)

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

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

5. IlpoepuTh, 4TO NpsSIMbIE TiepeceKaroTcs, 1 HallucaTh ypas-

HCHUC IIJIOCKOCTH, npoxonsnueﬁ 4€pe3 HUX.

BAPUAHT N4

1. Bekrop X, mepreHIUKYJIspHbIA K Bektopam a = (4;-2;-3) ub=(0;1;3), obpasyer c ocbto Oy Tymoi yroi.
3Has, uto | X | =26, HaliTH ero KOOPAUHATHI.

2. BpIuMCIUTE CHHYC yIila MEXAY AHaroHaJsIMH HapajuienorpaMma, IOCTPOSHHOTO Ha JaHHBIX BEKTOPAx
a=2m+n-pu b=m-3n+p, tae M, N ¥ P — B3aUMHO NEPICHIUKYJISIPHBIC OPTBHL.

3. Yepes ocb Oz mpoBecTH MIOCKOCTh, 00Pa3yIOIIyIO C MIOCKOCTBI0 2X + Y —\/g z-7=0 yron m/3.

4. Yepes muHuio nepecedeHus miockocred 4X—y +3z2—-1=0 u X+ 5y -z + 2 =0 npoBecTH MI0CKOCTb, NEPIIEH/IU-
KyJSIPHYIO K IDIOCKOCTH 2X —Y + 52 -3 =0.

5. TlpoBecTu MIOCKOCTDH 4epe3 NEPIEHANKYISIPHI, OMyIeHHbIE U3 TOUKH A(—3; 2; 5) Ha IIOCKOCTH
4Xx+y—-3z2+13=0u x—-2y+z-11=0.

19.3.5. TeMbl KypcoBbIX paboT — HE ITPEyCMOTPEHBI.
19.3.6. Tembl pechepaToB — HE TPEAYCMOTPEHBI.

19.4. MeToau4yeckme martepuanbl, onpegensmwolme npoueaypbl OLUEHMBAHUA 3HaAHWUNA, YMEHUWN,
HaBbIKOB U (MNN) oNbiTa AeATEeNIbHOCTU, XapaKTepU3yrLWmx atTanbl popMMpOBaHUA KOMNETEHLUN



OueHKa 3HaHWIN, YMEHUN N HaBbIKOB, XapakTepusyolasa aTanbl OpMUPOBAHNSA KOMMETEHUMIA B
pamMkax usyvyeHust ANCUMNITMHBLI OCYLLLECTBNAETCA B XO4€e TEKyLLEN U NPOMEXYTOUYHOW aTTecTauun.

Tekywan aTrectaums NPOBOANTCS B COOTBETCTBUM C [MonNoxeHnemMm O Tekyllen atrectaumm obyya-
OLLMXCSA MO nporpaMmmam Bbicllero obpasoBaHus BopoHeEXCKOro rocygapcTBEHHOro yHusepcuteta. Te-
Kylwasa aTTectaumsi NpoBoauTCA B hopMe ycmHoeo orpoca (UHOUeUdyasbHbIl Onpoc); MUCbMEHHbIX pabom
(koHMpornbHble pabomel.); mecmuposaHusi. Kputrepum oueHnBaHus NpMBeAEHbI BblLLIE.

[MpomexyToyHasa aTtrecTaumnsa NpoBoAMTCHA B COOTBETCTBMMU C [onoxeHnemM o NMpoMeXyTOYHOW aTTe-
cTaumm obyyarLmnxcs No nporpaMmmam BbicLlero obpasoBaHusi.

KOHTpOnbHO-n3mepuTenbHble MaTepmanbsl MPOMEXYTOYHOW aTTecTaumm BKOYaoT B cebsa TeopeTu-
YecKkue BOMpOChl, NO3BOMNAOLNE OLUEHUTb YPOBEHb MOSYyYEeHHbIX 3HAHUW N NpakTU4eckne 3agaHus, nos-
BONSAOLLNE OLEHUTL CTeneHb CPOPMUPOBAHHOCTN YMEHNIN N HABbLIKOB.

Mpy oueHuBaHUN UCMOMb3YTCA KONIMYECTBEHHbIE LWKamnbl OLEeHOK. Kputepun oueHMBaHus npuBeaeHbl

BbilLE.
KoHnTponbHO-u3MepurenpHelii Marepuan Ne 1

1. HexapTtoBbl koopauHaTel. [Ipocreiimune 3anaun. Teopema YeBsl.

2. [pu KaKOM YCIIOBHH OTPE30K, COeAUHsIonmii Touku A(ar, b)) m B(ay, b,), mepecekaer MmomokuTENbHYIO MTOTYOCh
ocu OX?

3. JlaH TpEyTroJIbHUK A(l; 2) , B (3; 7), C (5; —13) . BBIYMCIINTD JUIMHY NEPIIEHIMKYISPA, OMYIEHHOTO U3

BEepUIMHBI B Ha MeIuaHy, IPOBEACHHYIO U3 BEPIIUHBI A.

o 2 2 .
4. Haiinure ypaBHeHHs CONPSKEHHBIX AMaMeTpoB smiunca 4X° + 9y =36, ouH U3 KOTOPHIX UMEET YIJIOBOM KO-

sdpdument K, =3/ 2. Cnenaiire ueprex.

5. JHansl Touxu A(0, 1, -1), B(1, -1, 2), C(3, 1, 0), D(2, -3, 1). Haiitu xocunyc yrma ¢ wMexay sekropamu AB u
CD.

6. Haiitu Touky, cummerpuunyto Touke A( 3;—7; 5) oTHOcHuTenbHO ruiockocTu 2X — 6y + 3z — 42=0.

7. Onpenenuts BU] TOBEPXHOCTH (X + y) + 22 =0 u cxemarnueckn n300pasuTh ee.

8. OmpenenuTth yroi Mexay Bektopamu a u b, ecim Bektop a + 3b meprneHIMKyJIApeH K Bektopy 7a—5b, a Bekrtop

a—4b mepnenaukynspeH k Bektopy 7a-—2b.

KonTtponsHO-m3MepuTensHbIil MaTepuan Ne 2

1. YpaBuenue nunuu. [lonapusle koopaunatsl. [lapannensHblil nepeHoc.

2. Haiitu koopauHaTBI TOUKH, CHMMETPUYHOMN TOUKE A( X, y) OTHOCHUTENILHO OMCCEKTPUCH BTOPOTO KOOPAUHATHOTO
yria.

3. CoCTaBUTh ypaBHEHHE NPAMOH, JeNAIIei MoToNaM 0TPE30K MEKITY TOUKaAMH A(—3; 2) u B (5; - 2) u 06paszy-

IoIIeH ¢ OTpe3KoM AB yroi BIBOE OOJNBIICH, YeM C OCBIO X.

o 2 2 o
4. Haiinure ypaBHeHHs CONPSKEHHBIX AMaMeTpoB smiunca 4X° + 9y =1, osMH U3 KOTOPBIX UMEET yIII0BOH KO-

duument K, =2/3. Cuenaiire uepres.

5. Bekropsl @, D, C enuuuuHoil 1MHEI 06pa3yioT monapHo yriasl 60°. HaiiTu yron Mexy BeKTOpaMH a |
b-cC.
6. B nyuke, onpenensieMom rockoctsiMu 3X+ Yy —22—6 =0 u X — 2y +52 — 1= 0, HaiiTH II0CKOCTH, NEPIICHANKY-

JIAPHBIC K OTUM OCHOBHBIM INIOCKOCTAM.

7. Onpenenuts Buj nosepxHoctn XY = Z + 1 u cxemarnuecku n300pa3uTh ee.
8. Harncats ypaBHeHHe KacaTelIbHOM K okpyxkHOCTH (X + 1)° + (y —3)? =25 B TOuKe
(3, 6).
KonTtponsHo-usmepurensuelil Matepuan Ne 3
1. Koopaunate! Bekropa. Konmnaeapusie BekTopsl. PaznoxkeHne no 1ByM HEKOJUIMHEAPHBIM BekTopaM. CkaysipHoe
IIPOM3BEICHUE.
2. Haiftn TOUKy, paBHOYIAIEHHYIO OT OCei KOOpJAMHAT U Touku (3, 6).
3. ITokazartp, 4TO TpsAMas napajiebHas aCUHMITOTE TUTIEPOOIIBI, IepecekaeT runepooiy B ogHoi Touke. (IToropenos

I'masalV Ne22)



4. CylILecTBYIOT JIU KacaTeNbHble, IPOBEJCHHBIE K AIIUICY 4%° + 25y2 =100 wu3 touku A(1,1). Eciu na, To
HanmuImwuTe uX ypaBaenus. OTBeT 000CHYITE.

5. Bextops a, b, C enuHnuHOM jutMHBI 006pa3yroT HomapHo yriel 60°. Haiitk yrom mexay Bekropamu d U
b+cC.
X-3 y+4 z-2

6. HamnucaTte ypaBHEHUE IIIOCKOCTH, IPOXOASILEH YepE3 IPSIMYIO > 1 3 U HapajuieIbHON IpsIMON
X+5 y-2 z-1
4 7 2
2 2
7. Onpenenurs BUJ TOBEPXHOCTH (X + y) +2° =1 u cxematmuecku n306pasuts ee.
8. Jlokasatk, 4TO CyMMa BEKTOPOB, COCTUHSIIONUX LIEHTP IPABUIBHOTO TPEYTOJILHUKA C €r0 BEPIINHAMU, paBHA HYJIIO.
KonTtponsHo-u3mMepurensHblil Matepuan Ne 4
1. IIpsimas Ha mimockoctu. I1y4ok npsiMbIX. PaccTosiHUE OT TOYKH O MPSIMOK.
2. [pu KaKoM yCJIOBHH OTPE30K, COSAMHAOMMN ToUkH A(ay, b;) m B(ay, b,), mepecekaer oTpunaTesHyIO HOIYOCh
ocu OY?
3. IIposeputs, 9to mpsimere Y = 3x-1, x— 7y =7 u X+ y— 7=0 CITy’KaT CTOPOHAMH paBHOOEIPEHHOTO Tpe-
yTOJIbHUKA.
2 2
4. CyIecTBYIOT Ji KacaTenbHble, nposeaennsie k omwmncy 4X° +25y° =100 wus toukn A(1, 2). Ecmu na, To

HaNMIIUTE UX ypaBHeHU. CrenaiTe yepTex.

5. Hanbl Toukn A(1, 0, 1), B(-1, 1,2), C(0,2,-1). Haocu z naiitu Takyio Touky D, uToOsl Bextopsl AB u CD
OBbUTH EPIICHANKYIISIPHEI.
6. Yepes Touky M(-5; 16; 12 ) npoBeaeHbI ABe MIOCKOCTU: OJIHA U3 KOTOPBIX coaepkut och OX, npyras —oce OY.
BbIUuCInTh yroa MeXay STUMHU JBYMS IIIOCKOCTSAMH.

2
7. OnpenenuTs B OBEPXHOCTU (X + 4) + 522 =1 u cxemarnuecku n300pasuTs ee.
8. B pombe ABCD nanbl nuaroHamn AC =a u BD =D. Pasnoxurs no stum JIBYM BEKTOpaM BCE BEKTOPHI,

COBITaJIaromiue Co CTOpoOHaMu p0M6a: AB, BC, CD n DA

KonTtponsHO-u3MepuTensHbIi MaTepuan Ne 5

1. [IpeobpazoBanue cUCTEMBI KOOPIHHAT.
2. JlaHBI KOOpAMHATHI IBYX CMEKHBIX BepmiiH 4 u B kBaapara ABCD. Kak HailTh KOOpIMHATHI OCTaJIbHBIX BEPIITHH?
3. Jloka3zatp, uTo uepe3 Touky B(4, -5) HEBO3MOXKHO MPOBECTH MPIMYIO TaK, 4TOOBI paccrosinue ee ot Touku C(-2, 3)
ObLTO paBHO 12.
2 2

4, CyluiecTByIOT J1H KacatenbHble, nposeaeHnsie K runepbone 4X° — 25y =100 w3 roukn A(S, 2). Ecnm ga, o
HanumuTe ux ypasHeHus. OTBeT 000CHYyHTE.
5. JlaHbl BeKTOpHl A = (2, n, 3) u b= (3, 2, —1) . Ilpu xakoM 3Ha4eHHH N 3TH BEKTOPHI NEPICHIUKYISIPHBI?
6. Hanucatp ypaBHeHHE IUIOCKOCTH, NEPIEHANKYIISIPHOH K INIOCKOCTH 5X —Y +3Z — 2 = 0 u nepecekatoleii ee 1o npsi-
MO, exaiel B miockoctu XOY.

2
7. Omnpenenuts Bua nosepxHoctn X+ XY = 0 u cxemarnueckn n300pa3uTh ee.
8. Haiitn KacaTenbHbIe K OKPYKHOCTH X° + Y’ + 5x =0, MmeprneHanKyIsapHbIe K Ipsmoii 4X — 3y + 7 = 0.

KonTtponsHo-usmepurensHblil Matepuan Ne 6

1. WuBepcusi.
2. JlaHbI KOOpAMHATHI IBYX BeplIMH A U B paBHOCTOpOHHEro TpeyroiabHuka ABC. Kak HaliTH KOOpAUHATHI TPEThEN

BepmuHbBI? PaccmoTpers mpumep: A(O, 1), B(2, O) (Tloropenor T'maal Ne21)

3. BBIpa3uTh pacCTOsIHIE MEXAY TOYKAMHU Yepe3 HOJsIpHbIe KoopauHaThl 3THX Touek. ([Toropenos masalV Ne2)



2 2
4. CylecTByI0T 11 KacatenbHble, nposeacHusle k runepbone 4X° — 25y =100 u3 roukn A(5, 2). Ecnu aa, 1o
HaNuIINTE X ypaBHEeHUs. CrenaiiTe uepTex.

5. JlaHbl BeKTOpHl A = (2, n, 3) u 6 = (3, 2, m). IIpu kakuXx M U N 3TU BEKTOPHI KOJUIMHEAPHBI?

X—2 y-3 z+1

6. Yepes npsamyto 5 1 MIPOBECTH UIOCKOCTh, NEPIIEHANKYIISIPHYIO K IIIOCKOCTH X +4y —32 +7 =
0.

7. Onpenemuts Bup nosepxnoctu XY + YZ = 1 u cxemarnuecku n300pa3uTh ee.

8. Haiiti ypaBHEHIE OKPYKHOCTH, IICHTP KOTOPOH JIEKUT B Touke (4, 7) u KoTOpas kKacaercs mpamoir 3X —4y +1=0.

KoHnTponbHO-u3MepurenpHelil Matepuan Ne 7

1. Konnueckue ceuenusi, KOHUYECKUX CEUEHUI B OJSIPHOM cUCTEME KOOpAUHAT.

2. Haiftu KoOopAuHATBI TOYKH, CHMMETPUYHOMN TOUKE A( X, y) OTHOCHTEJIFHO OMCCEKTPHUCHI IIEPBOTO KOOPANHATHOTO
yria.

3. Touka A(5, -1) sBnsercs Bepumnoii kaapara 4X —3Y —7 = 0. CocTaButh ypaBHeHHs NPSIMBIX, Ha KOTOPBIX JIe-

JKaT OCTaJIbHBIC CTOPOHBI KBaJapara.

4. CyliecTByYIOT JIM KacaTelbHbIe, IPOBEICHHBIE K THIepOoIte 4x* — 25y2 =100 w3 touku A(2,5; 1). Eciu na, To

HanuIuTe UX ypaBHeHus. OTBeT 00OCHYHTE.

5. Jaust Toukn A(1, 3, 2), B(0,-2,4), C(2,1,0). Haittu Touxy D(X, Y, z), npu ycnosuu, uto AB+CD =0.

6. UYepes ocs Oz mpoBecTH INIOCKOCTh, 00Pa3yIOUIYIO € INIOCKOCThIO 2X + Y —\/g z-7=0 yron m/3.

7. Omnpenenuts Bua nosepxHoctn XY = YZ u cxematndeckn n300pasuts ee.

8. B myuke, onpeaenseMoM mIockocTIMA 3X+ Y —2Z2—6 =0 u X— 2y +52 — 1= 0, HalTH MIOCKOCTH, MIEPIICHANKY-

JIAPHBIC K 9TUM OCHOBHBIM INIOCKOCTAM.

KonTtponsHO-m3MepuTensHbIi MaTepuan Ne 8

1. YpaBHEHUS KOHUUECKUX CEUEHUH B IEKAPTOBOM CUCTEME KOOPIUHAT.
2. Kakomy ycioBUIO TOJKHBI YAOBIETBOPATH KOOPAMHATHI BEPIUINH TpeyroabHuka ABC 1 TOro, 4ToOb! yron A Obul
Oosnble yrna B?
3. Onpenenuts, Npy KaKUX 3HA4YEHUSX M U N 1Be npsamsle MX + 8y +n=0, 2x+ my -1=0 1 napajjieabHBbI,
2) coBNanaoT; 3) MepreHUKYISIPHBL.
4. Hatiti ypaBHeHHE OKPYKHOCTH, IICHTP KOTOPOH JIEKUT B Touke (4, 7) u KOTOpas kacaeTcs mpsamoit 3X —4y + 1 =0.
5. Hanst Touxn A(2, 3, 2), B(0,2,4), C(4,1,0). Haiitu Touky D(X, Y, z), ecmu Bexktopel AB n CD paBHBIL.
6. Yepes nuHuIO niepeceueHus miockocted 4X—y+3z2—-1=0 u X +5y—z+ 2 =0 npoBecTH III0OCKOCTh, NEPIECHIN-
KYJSIPHYIO K Iiockoctd 2X—Y +52—-3 =0.

2
7. Onpenenurs BUJL TOBEPXHOCTH (X + y) +YZ= O u cxemaruuecku u3o6pasuts ee.
8. Yepes ToUKy mepecedeHus npsamMeix X +y—6 =0, 2X—y — 3 =0 mpoBecTu npsamyro noj yriaom B 45° x mpsmoint 3X
-5=0.

KonTtponsHo-usmepurensuslil Matepuan Ne 9

1. N3ydeHnue KOHMUECKUX CEUSHUH.

2. [Jans! Tpu BepinHbl napamienorpamma ABCD: A(1, 0), B(2, 3), C(3, 2). Haiitn koopiuHaThl 4eTBEPTOH BEpPIIUHEI
D u ToukM nepeceueHus TuaroHaneH.

3. JlaHbI TBE MPOTUBOIIONIOKHBIE BepIMHEI kBagpaTa A(-1,3) u C(6, 2). CocTaBUTh YpaBHEHHS €T0 CTOPOH.

4. Hanncats ypaBHeHHe KacaTelIbHOM K okpyxkHOcTH (X + 1)° + (y—3)? =25 B Touxe (3, 6).

5. IIpu mapannensHOM nepeHoce Touka A(2, 1, -1) mepexoaut B Touky B(l, -1, 0). B xakyro TOuKy mepexoquT Havamio
KOOpauHAT?

6. IIpoBecTH MIIOCKOCTh Yepe3 MePHeHNKYISPEL, OyIleHHbIe u3 Touku A(—3; 2; 5) Ha mockoctn 4X +y —3z +13 =

0umx-—2y+z-11=0.
7. OrpeenuTh BUJ TOBEPXHOCTH (X + y) . ( y+ Z) =1 u cxemarnuecku uzo06pasuts ce.



8. HaiiTi KacaTenbHble K OKPY)KHOCTH X° + Y = 13, mapaimiensHbie opsiMoit 4X + 6y —5 = 0.

KontpoasHo-u3MepurensHelil Matepuan Ne 10

1. KacarenpHas K KOHUYECKOMY CEYEHHIO.

2. Ipu KaKOM YCJIOBHH OTPE30K, CoeAnHs oM Toukn A(ay, b)) n B(ay, b,), mepecekaeT monokuTENbHYIO MOTYOCh
ocu OY?

3. CocTaBuTh ypaBHEHHE TIPSIMOH, ecid Touka P(2, 3) CIly)HUT OCHOBaHHEM TMEPIICHIMKYIISPA, OMYIIEHHOTO U3 Havaia
KOOpPAMHAT Ha 3Ty NPAMYIO.

4. HaiiTn ypaBHEHHS KacaTeIbHBIX K OKPYKHOCTH X° + Y2 = 10, MPOXOISIIHNX depe3 TOUKy

(-5, -5).

5. Hanbr toukn (1, 2, 3), (0,-1,2), (1,0, -3). Haiiti TOuKH, CHMMETPHUYHBIC JaHHBIM OTHOCHTEILHO Hayaia KOOP/ -
HaT.

6. Hanucath ypaBHEHHE IIOCKOCTH, TIEPIIEHAMKYIAPHOI K IIOCKOCTH S5X —Y +3Z — 2 =0 u nepecekaromieii ee 1o mpsi-
MoOH, nexarnieit B mockoctu XOY.

7. Omnpenenuts Bux nosepxuoctu X + Y + 22=0u CXeMaTH4eCKU U300pa3uTh ee.

8. Ha npsimott 4X + 3y — 12 = 0 HaifTH TOYKY, paBHOYJAICHHYIO OT To4eK (—1,-2) m

(1, 4).

KonTtpoasHo-u3MepurenbHeiii MaTepuan Ne 11

®okanbHbIE CBOMCTBA KOHMUECKUX CEUCHUH.

Jloka3zaTb, 4TO OKPYKHOCTh X%+ y2 +2aX+1=0 =ue nepecexaercs c ockio Y.

Haiitu npoekmuio Touku A(-6, 4) Ha mpsmyro 4X — 5y +3=0.

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

Hanet Toukn (1, 2, 3), (0, -1, 2), (1, 0, -3). Haiitu Touky, CAMMETPUYHBIC TAaHHBIM OTHOCHTEILHO KOOPANHATHBIX
IIJIOCKOCTEIA.

6. CocraBuTh ypaBHEHHE IIOCKOCTH, poxoasiiei yepes Touku L(0;0; 1) u N (3;0;0) u obpasyrorueii yroa B 60°
¢ wiockocThio XOy.

gk w0 e

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

8. OnpenenuTs 3KCUEHTPUCUTET DIUIUIICA, €CIIM OTPE30K, COSANHSIONINN ero GOKYyChl, BUJCH M3 KOHIIA MaJIOW OCH MO /1
MIPSIMBIM YTJIOM.

KonTtpoasHO-u3MepuTeapHbIil MaTepuan Ne 12

1. OnTuyeckue cBOMCTBA.
2. JHoxkazats, uto Touku (1, 1), (2, 3), (0,4), (-1, 2) sSBIAOTCSA BEpIIMHAME MPSIMOYTOJIBHHKA.
3. Tpu kaxom yciosuu ais psameix - aX + by =0, aX+by=0 ocs x sBusercs GuccexTprcoii 06pa3oBaHHbIX
umu yrios? (IToropenos T'masalll Ne30)
4. Haiitn kacaTenbHbIe K OKpYKHOCTH X° + Y + 5X = 0, mepreHmKyispHbIe K npsimMoii 4X — 3y + 7 = 0.
5. Jlau BekTop @ = (l, 2, 3) . HaiitTi xonmuHeapHbIH eMy BeKTop ¢ HadanoM B Touke A(1l, 1, 1) u xoHiom B Ha
TUIOCKOCTH  XY.
6. B nyuke, onpenensiemom miockoctsiMu 2X+Y—3z+2 =0 u 5X + 5y —4z + 3 =0, HaliTu ABE NEePIEHIUKYIIPHbIC
JIPYT K APYTY IIOCKOCTH, U3 KOTOPBIX OJTHA IPOXOANT Yepe3 TOUKY
A4 ;-3;1).
2 2
7. OmnpenenuTs B TOBEPXHOCTH (X + Z) +y = 0 u cxemarnueckn n306pasuts ee.
8. JlaHbl ypaBHEHHUS IBYX CTOPOH napasuienorpamma X +y—1=0, 3X—y+4 =0 un Touka nepecedeHus ero AuaroHa-

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

KontponsHo-m3MepuTensHbIil MaTepuan Ne 13

1. JuameTpsl.
2. Jansl oquH KoHen otpe3ka A(2,4) u ero cepequna M(3, -2). Haiitu npyroii koHer oTpeska.



3. IToka3zaTs, 4TO MpsIMbIE, 3a7aBaeMble ypaBHeHUsIMU  aX + by +c=0, ax-— by +c=0 (b # 0) , PacronoxeHsl

CHMMETPHYHO OTHOCUTEIBHO Havana KoopauHat. (IToropenos I'masalll Ne20)

4. OnpenenuTs YKCIEHTPUCUTET JIUIHIICA, €CIIH OTPE30K, COSTUHSIOMNI ero (OKYCHl BUACH U3 KOHIIA MaJIOH OCH IO
TIPSIMBIM YTJIOM.

5. JlaHbl KOOpAMHATHI TPEX BepIinuH mapamtenorpamyma ABCD ¢ Bepmmnamu toukax A(2, 3, 2), B(0, 2, 4), C(4, 1, 0).
Haiitu xoopnuHate! 4eTBepToii BepmnHsl D u Toukn E mepecedeHHs AuaroHaiei.

6. Yepes ocs Oz mpoBecTH IIIOCKOCTh, 00PA3YIOIIYIO € IUIOCKOCTHIO

2X+y—\/§z—720 yron n/ 3.

2 2
7. Onpenenurs BUJ TOBEPXHOCTH (X + Z) +y = 4 cxematiuecku n306pasuTH ee.

8. OnpenenuTh YKCICHTPUCUTET DIUIHIICA, ECIIA PACCTOSHHE MEXKIY (POKYCaMH PaBHO PACCTOSHHIO MEXKy KOHIIAMHU
OOJIBIIION U MaJION OCEH.

KontpoapHo-m3mepurenpHeIil MaTepuan Ne 14

1. Knaccudukamnus KpuBbIX BTOPOTO MOPSIIKA.
2. KakoMy ycIoBHIO JOIKHBI yIOBIETBOPATH KOOPANHATHI BEPIINH TpeYTroabHUKa ABC, 4T0OBI OH OBUI IPSIMOYTOJIb-
HBIM C TIPSIMBIM yTJIoM 1ipu Bepiuae C.
N 2 2
3. Haiiti kacarenpHble K OKpyxkHOCTH X + Y° + 2ax+ 2by =0, mapannenbHble KOOPAUHATHBIM OCSM.
4. OmnpenenuTs 3KCUEHTPUCUTET IUINIICA, €CIIN PACCTOSTHAE MEX Iy (OKycaMH PaBHO PACCTOSIHUIO MEXIY KOHIIAMHU
0ombLION U MaNoH OCel.
5. Hanbr oqun koHerl otpe3ka A(2, 3, -1) uero cepenuna C 1, 1, 1). Haiitu BTOpoii koHer otpeska B(X, Y, z).
X y+7 -3 .
6. Hampsmott — = —— = HAWTH TOUKY, OmroKaifiryro k Touke (3, 2, 6).
2 -1
7. Omnpenenuts Bu noBepxHocTH XZ =Y — 1 v cxemaruueckn n300pa3uTh.
8. BbIuucinTh UIMHY JUaroHajieii mapajuienorpaMmma, IoCTPOCHHOTo Ha Bektopax A =5p +2q u B =p - 3q, eciu

U3BECTHO, YTO |p|=\/§, [g|=3 u (p"q)=mr/d

KonTtpoasHOo-u3MepHuTenbHbIi MaTepuan Ne 15

1. MHBapuaHTHI KPUBBIX 2-TO MOPAIKA.
2. JHoxkazatse, uto Touku (0, 0), (-1, 1), (0,2), (1, 1) sBIsIIOTCS BepIIMHAME KBaIpara.
3. Ipu kaxom yciosun npsamas aX + 0y +C =0 nepecexaer nonoxutensHyro noxyoch X (OTPUNATENBHYIO TOTYOCH
X)?
4. Onpenenuts SKCUEHTPUCUTET JIUINIICA, €CJIU €ro 00JIbIlasi OCh BTPOE OOJIbIIIE MaJIOi.
5. Hanst yetbipe Toukn A(6, 7, 8), B(8, 2, 6), C(4,3,2) D(2, 8,4). oka3aTh, 4TO OHH SBIISIOTCS BEpIUITUHAME poMOa.
x-4 y+3_z
6. Hanmcatp ypaBHeHHE TUIOCKOCTH, KOTOpast IPOXOANT yepe3 Touky (3, 1, —2) u uepes npsmyo T = > I .
2
Omnpenenuts Bux nosepxuoctu Y + YZ = 4y cxemarnueckn u306pasuTs ce.
OmnpenenuTs 3KCHEHTPUCHUTET JIUINIICA, €CJIN €ro 0O0JIbIIas OCh BTPOE OOJIbIIE MAJIOM.
KonTtpoapHo-nm3MepuTensHbIil MaTepuan Ne 16
1. LleHTpBI KPUBBIX BTOPOTO HOPSIIKA.
2. Janbl koopauHaTel BepiH A 1 B paBHOcTOpoHHero TpeyromsHuka ABC. Kak HalTH KOOpAMHATHI TpEThel Bep-
muHb? Paccmotpets mpumep: A(0, 1), B(2, 0).
3. CocTaBUTh ypaBHEHHE KacaTeIbHBIX K OKPY)KHOCTH C IIEHTPOM B Touke (3, 6) u pammyca g\/85 IPOXOJSLINX

gepes Touky (1, -2).
2 2
4, HaiiTi KacaTenbHbIe K 3muncy — + — =1, mapannensuere mpsmoii 6x — 2y —5 = 0.



5. Jlokazats, uto yersipexyroiapank ABCD c¢ BepmmHamu B Toukax A(l, 3, 2), B(0, 2, 4),

C(4,1,0) D(2,2,2) aBusercs mapamienorpaMMoM.

6. UYepes nuHMIO TIepeceueHus miockocted 4X —y + 3z— 1=0 u X + 5y —z + 2=0 npoBecTH IUIOCKOCTh, IEPIECHINKY-
JSIPHYIO K Iiockoctn 2X—Y + 52 -3 =0.

7. Omnpenenuts B nosepxHoctn XZ + YZ = 2 U cXeMaTHUeCKH H300PasuTD ce.

8. [Jana mpsamast 3X —4y — 10 = 0. Haiitu ypaBHeHHe MPSIMOH, NapajuieIbHON TaHHOW M OTCTOSILEH OT Hee Ha paccTosi-
HUU 3 eAUHHUIIL.

KonTponbsHo-uzmepurensubiii Matepuan Ne 17

1. [Iprmmenerns ¢poxarsHOTO CBOKWCTBA rumepoosr (1).
2. Ipu KaKOM YCIIOBHH OTPE30K, coeuHstonmii Toukn A(ay, b)) u B(ay, b,), mepecekaer oTpunmaTensHyo MOIyoCh
ocu OX?
3. Hamucats ypaBHeHHE NpsIMOU, MpOXosiiei dyepe3 Touky A(S,2) Ha paccTosHUM 4 emuHUIl OT Toukd B(-3, 1).
2 2
4. Han smuune — + b =1. Yepes Touky (1, 1) mposecTn Xopay, AENSILyIOCS B 3TOH TOYKE MOMOJIAM.
5. Ha ocu X Haiitu Touky C, paBHOynajeHHy oT nByx Touek A(1, 2, 3), B(-2, 1, 3).
6. TIpH KaKOM YCJIOBUH TIOCKOCTb, 33/1aHHas ypapuenueM aX + DY +cz +d =0, nepnennuxynspua miockoctn xy?
7. Onpenennts Bug nosepxHoctn XZ + YZ = O u cxemarnuecku nzo6pasuts ee.
2 2
W
8. Haiitu kacatenbHble K ouuncy —— + —— = 1, nmapajuieNbHble IpsMon 6X — 2y —5 = 0.

4

KonTponbHo-uzmepurensubiii Matepuan Ne 18

1. BexTopsl B IPOCTpaHCTBE, PA3IoKeHUE 10 TPEM HEKOMILTAHAPHBIM BEKTOPAM.
2. JaHbl TOUYKH A(—3, 2) u B (4, 1) . Jlokasath, 4TO OTpe30K AB mepecekaeT ock Y, HO He MepeceKacT och X.
Kakyro u3 monyoceit Y (IOJ0KHUTEIBHYIO HIIH OTPHUIIATENIBHYIO) TIEpeceKaeT oTpe3ok AB?
3. Haiitu paccrosiHne Mexay napajie’dbHbIMU psaMbiMi 3X + 4y —5=0 u 3x+4y +10=0.
2 yz

4. OrmnpenesuTh JUTMHBI CONPSHKEHHBIX IUaMETPOB dJUTHIICa —— + 7 =1, xoTopsle 06pa3yIoT MeK Ty COOOM Yrosi B
60°.
5. Haittu Touku, paBHootcrosimue ot Touek (0, 0, 1), (0, 1, 0), (1,0, 0) u orcTosimMe OT MIOCKOCTH YZ HA PacCTOs-
HUe 2.

2
6. Onpenenurs BUJL TOBEPXHOCTH (X + Z) +VYyZ= O u cxemaruuecku n306pasuts ee.
7. Haiitu paccrosiHne Mexay napajiebHbIMU MpsMbIME 3X + 4y —15=0 u 3x+4y +20=0.
8. Bekrop m, mepnenaukyisipabii k ocu OZ u k BekTopy a = ( 8; —15;3), o6pasyer octpslii yroi ¢ oceio OX. 3Has,

gyro | M| =51, HaiiTh ero KOOPAUHATHL

KonTponbHo-uzmepurensubii Matepuan Ne 19

1. BexTopHoe mpounsBeneHue.
2. CocraBuTh ypaBHEHHE OKPYKHOCTH C IEHTpOM B Touke (1, 2), kacaromeiicst ocu X.
3. [Jana nmpsamast 3X —4y — 10 = 0. Hailitu ypaBHeHHe NpsSMOH, apaiieIbHON JaHHOW U OTCTOSIIEH OT Hee Ha paccTos-
HUU 3 €IWHHIL
X2 y2
4. Hanmcats ypaBHEHUs IByX paBHBIX CONPSDKEHHBIX TUAMETPOB dJuIdnca — + E =1.
5. B mutockocti Xy Halitm Touky D, paBHOymaneHHYIO OT TpeX JJaHHBIX TOYEK
A(0, 1, -1), B(-1,0, 1), C(0, -1, 0).
6. [IpoBecTH TUIOCKOCTH Yepe3 NMepHeHANKYIISIPEL, OnylieHHbIe U3 Toukun A( —3; 2; 5) Ha tuiockoctu 4X +y — 3z +13
=0ux-2y+z-11=0.
7. OrpeenuTh BUJ TOBEPXHOCTH (X + y) ( y— Z) =1 u cxemarmucckn n306pasuts .

8. Harmcarts ypaBHeHHE TIPSIMOA, poxosiiei yepe3 Touky A(5, 2) Ha paccrosHud 4 exuHHIl OT Toukn B(-3, 1).
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1. CMelaHHOe MPOU3BEICHNE.
2. CocTaBUTh ypaBHEHHE OKPYKHOCTH C IEHTPOM B Touke (-3, 4), MpOXOAsileil uepe3 Hayaao KOOpAUHAT.
3. Ha npsimo#t X + 3y = 0 HaifTu TOUKy, paBHOY/AaJICHHYIO OT Hayaja KOOpJAMHAT U OT npsiMoi X + 3y —2 = 0.
2 yz
4. Han smuune — + ? =1. Haiitn ypaBHeHue runep6obl, BEPIIMHBI KOTOPOI HAXOAATCS B OKycax, a POKyChl — B
BEpIIMHAX JaHHOTO 3JUIHIICA.
5. Haiitu paccrostaust ot Touku A(1, 2, 3) 10: a) KOOPAMHATHBIX TUIOCKOCTEH; 0) Oceil KOOpAWHAT; B) Hayasia KOOP/IH-
HaT.
6. CocTaBUTh ypaBHEHHE TIOCKOCTH, €CJIH H3BECTHBI IBE TOUKU (Xv Vi, 21) u (XZ, Y, 22) , CHMMETPHUYHO pacmo-
JIO>)KCHHBIE OTHOCUTEIILHO Hee.
2
7. Onpenemnts Bux nosepxuoctt X + Z + X° =0 u cxemariuecku nzo6pasuts ee.
X 2 y 2
8. Jlan ommne —— + — =1 Yepes touky (1, 1) mpoBecTr xopay, ACISILYIOCS B 5TOM TOUKE OMOIAM.
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1. [IpeobpazoBaHe CUCTEMBI KOOPAWHAT B IPOCTPAHCTBE.
2. KakoMy ycIoBHIO JOIDKHEI yIOBIETBOPATH KOA(P(UIIMEHTHI ypaBHEHHUS OKPYKHOCTH

2, \,2
X“+y°+2ax+2by +C=0 nnatoro, 4to6bl OKPYKHOCTH a) He TlepeceKanach ¢ 0cbio X; 6) MepeceKkanach ¢ OCbl0 X B
JIByX TOYKaX; B) Kacajacb ocu X?

3. JlaHbI ypaBHEHHS OBYX CTOPOH mapaitenorpamma X +Y—1=0, 3X—y+ 4 =0 u Touka mepece4eHus ero AuaroHa-
ne#t (3, 3). Haiiti ypaBHEHHS ABYX IPYTUX CTOPOH.
2 yz
4, HaiiTu xacatenpHbIe K runIepOoie —— — E =1 BTOYKax mepeceueHus ee ¢ MPAMOM
3x -5y =0.
5. [Hana Touka A(1, 2, 3). HaiiTn ocHOBaHUS NEepICHANKYIAPOB, ONYIICHHBIX HA KOOPAWHATHBIC OCH M KOOPJHHATHbIC
TUTOCKOCTH.
6. Hokasarb, 4TO NpsMas NePECEUEHHs IIOCKOCTEN, 3aJaHHbIX YpaBHEHUAMU &y X + bly = d1 u X+ b2y = d2
napajuieJibHa OCH Z.
2 2
7. OrmnpenenuTs BUI OBEPXHOCTH (X + y) — (Z — 1) =0 u cxemaruueckn u3o6pasuth ee.
. 2
8. Haiitn Bepunny, Gpoxyc u upektpucy napadonst 8Y = X° + 4X.
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1. YpaBHEHHUE IOBEPXHOCTH U KPUBO B IIPOCTPAHCTBE.
2. CymecTByeT I apajuIeIbHBIA IepeHOC, TpH KOTopoM Touka (1, 2) mepexomut B Touky (3,4), aTouka (0, 1) —B
touky (-1,0)?
3. Ha mpsamoii 4X + 3y — 12 = 0 HaiiTi TOUKY, paBHOYIaJleHHYI0 OoT Touek (-1, -2) u (1, 4).
4. I'inepbona kacaercst npsimoit X —Y —3 =0 B Touke (5, 2). CocTaBUTh ypaBHEHHE ITOM IUIEPOOIIBL.
5. Hanbi Toukn A(1, 2, 3), B(0, 1, 2), C(0,0,3) u D(1, 2,0). Kakue u3 3TUX TOYEK JIeKAT: a) B IUIOCKOCTH XY; 0) Ha
oM Z; B) B IUIOCKOCTH YZ?
6. IInockocth 3agaHa ypaBHeHueM aX + by +cz+d =0. Kakomy ycioBHIO JIOIKHBI YI0BIETBOPATH KOOPAHHATHI
toukn P (k, I, m) , 9TOOBI TIpsiMast MPOXoIANIast Yepe3 3Ty TOUKY M Hayajlo KOOPANHAT, ObUIa MEPIeHINKYJISIPHA K IUIOCKO-
CTH.

2 2 2
7. Onpenenuts Buj noepxuoctd X — 2y +2° =0 ucxemarmueckn u3o6pasuts ee.

8. Haiftu Bepmmny, $oKyc U qupekTpucy napadomsr X = 2y2 -8y.
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1. YpaBHEHHE IIOCKOCTH, PACCTOSIHUE OT TOYKH 10 IIIOCKOCTH.
2. Haiiti Mmoxynbs Bektopa ad +b , ecrn @ = (1, - 4), b = (—4, 8).
3. CTOpOHBI TPEYTOIBHIKA BRIPAXKAIOTCA ypaBHEHUIMH X+ 3y —2=0, 2X+y+5=0,
3X—4 =0. Haiitu ypaBHEHHUS BBICOT 3TOTO TPEYTOJIEHUKA
x2 yz

4. Haiiti ypaBHEeHHS ABYX COTPSDKEHHBIX AUAMETPOB THIIEPOOITBI —— — I =1, yron mMexmy KoTopsiMu paBeH 45°,
5. 3Hast, uT0 C = 0@ + Bb, HaifTh cooTHOMIEHNE MEKTY BEKTOpaMu @, b u ¢, He comepskariye KO3PPUIMEHTOB O U
B.
6. Jlana Touka P ( k, I , m) . Haiitn ypaBHEHUE IIOCKOCTH, MIPOXOAAIICH Yepe3 Hadano koopauHat O U mepreHau-
KyJsipHOH K mipsimoii OP.

2 2
7. Onpenenuts Bug noepxuoctn X + 2X —2° +6Z =4 u cxemarnuecku u3o6pasuts ee.

8. Haiity nieHTpbl MOBEpXHOCTHU U3 3a1a4uu 7.
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1. YpaBHEHUs IPSAMOI B IPOCTPAHCTBE.
2. . Tpu BekTOpa umerotT obmiee Havanmo O, a KOHITH — B BepurnHax tpeyronsHuka ABC. Ilokasate, 9To

OA+ OB+ OC =0 torna u Tonsko Toraa, koria O sBiseTcs TOYKOH NepecedeH s MeuaH TPEYrobHHUKA.

3. Yepes Touky nepecedeHus npsimbix X +y—6 =0, 2X—y—3 =0 npoectu npsiMmyro noj yriom B 45° k npsmont 3X
-5=0.
4. Jlama mapa6oma y? = 6X. Uepes Touky (4, 1) MpoOBECTH TaKyro XOpAy, KOTOPAsi AEITHIACH OBl B 9TOM TOUKE TOOIAM.
5. Haittu npoekmmto Bekropa a = 10m + 2n Ha 0Ch, HMEIOIIYIO HAPABJICHUE BEKTOpa
b=5m-12n, rae M u N — B3aUMHO MEPICHIAUKYISAPHBIC CAUHHIHBIC BEKTOPBL.
6. JloKa3ark, 4TO IUIOCKOCTH, 3a/anHble ypaHenuamu X+ Y +2Z2 =1, 2X+Yy+3z2=-1, X+2Z=-1 ne umeror
HHY OJHOM OOIIEN TOUKH.

2 2 2
7. Omnpenenuts Bux moBepxHoctn Y+ 2y +2°—3X"—9X =0 u cxemaruuecku nzo6pasuts ee.
8. HaiiTu neHTp NoBEpXHOCTH U3 3aAauu 7.
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1. [Ipsmast n MIOCKOCTS.
2. Haiiti abcomoTHyro Bemmunny Bektopa —2a +4D , ecrm @ = (3, 2), b= (0, —1) .
3. Jlanb! 1Be BepmuHbI Tpeyroiabauka A(2, 2), B(3, 0) u Touka nepecedenus ero meguan O(3, 1). Haiitu TpeTsio
BepunHy C.
4. HaifTy ypaBHEHHS IHAMETPOB apaGombl Y = 8X, CONPSKEHHBIX C XOPAAMH, HAKIIOHEHHBIMH K HEM TI0J] YIIIOM B
45°,
5. Kakoii yros o0pa3yioT eAMHUYHBIE BEKTOPbI S M U, €Clii M3BECTHO, YTO BEKTOPB P =S+ 2t n ( = 55 — 4t B3auMHO
MIepIEeHANKYIISIPHBI.
6. [Ipsimas sBAsieTCs nepecedeHneM II0CKOCTEN 2X + Y+ 3z=-1 x+ V+Z= 1. VYxaxwure kakoii-HuOy1b Bek-
TOP, NapaJUIEIbHbIH IPSIMOK.

2 2
7. Onpeenuts Bug nosepxnocty X + 6X — y©+ 2y =0 u cxemarnuecku nzo6pasuts ee.
8. Haiitu neHTpsl NOBEPXHOCTH U3 330U 7.

KontponsHo-u3mepurensHelii MaTepuan Ne 26

1. DIHAIICOU T, TUTIEPOOTOUTBI.
2. Ipu kakom ycrnosuu npsimast AX + by +C =0 ne nepecexaer neproro KOOpAMHATHOrO yria?
3. Yepes Touky nepecedeHus npsimbix 2X —5y—1=0 u X +4y—7 =0 mnpoBecTH MpsIMyI0, JENSIIYI0 OTPE30K MEXIY

toukamu A(4,—-3) u B(-1,2) B oTHOmEHHH A= /3.
4. Haiftu Takyio TOuKy Ha mapabome y° = 12X, uToObl KacaTe/bHas B Heil 00Pa30BBIBANA C OChI0 CHMMETPHH MapaboIbl
yroa B 30°.



5. 3Has, yto |a|=2, |b|=5 uyron (a”b)==2n/3, onpenenuts, Npx KAKOM 3HAYCHHU KOIPDHULHUCHTA O BEKTOPHI
p=caa+17b u q=3a—b okaxyrcs nepneHIUKYISIPHBIMH.

6. Haiitu ycnoBus, Ipu KOTOPBIX IUIOCKOCTh  aX + by +cz+d=0 HEPECEKALT MOJIOKUTENBHYIO Monyock X (Y, Z).
7

8

2 2
Onpenemuts Bug noepxuoctn 2X° +4X —2° =0 u cxemarnuecku u3o6pasuts ee.
HaliTu neHTpsl NOBEPXHOCTHU U3 3aJa4u 7.
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1. [TapaGomonabl, KOHYC, TUIHHAPHL.

2. ITpu xakoM ycioBuu npsimass X + by +C =0 sumecre c ocsivn KOOpP/JMHAT OTPaHUYMBACT PABHOOEIPEHHBIN
TPEYTOJEHUK?

3. BrrancuTs KOOpAMHATH BEPIINH poMOa, €CIi W3BECTHHI YPaBHEHHUS IBYX €ro CTOpoH: 2X—5y—1=0, 2x-5y—-34
=0 u ypaBHEeHHE OJHOH W3 ero auaroHaiuei: X + 3y —6 =0.

4. Jlama mapa6oma y* = 10X. Haiitu k 3Toi mapaGosie KacaTeIbHbIE B TOUKAX, B KOTOPBIX OHA IEPECEKaeTCs C PAMOH Y
=4x-5.

5. BbrumcnnTh cHHYyC yrila MexIy TUaroHajlsIMU TapajlieliorpaMMa, MOCTPOSHHOTO Ha JJaHHBIX BEKTOpax a = 2m+ n-—

pub=m-3n+p, tne M, N U P— B3aUMHO MEPICHIUKYSIPHBIC CAUHIUIHBIC BEKTOPHI.
6. [Toka3zatsp, uto IoCcCKOCTH AX + by +d =0 napajuiesibHa ocu Z. HaliTu paccTostHuE OCH Z OT 3TOM IJIOCKOCTH.

2 2
Onpenennts Bux nopepxuoctu Z° + 47 — y©+ 2 y= O u cxemarnueckn n306pasuts ee.

7
8. HaliTu 1eHTps! NOBEPXHOCTHU U3 3aJa4u 7.

KonTponbHo-uzmepurensubiii MaTepuan Ne 28

1. YnpolieHue ypaBHEHHUS TOBEPXHOCTH.
_ —\2 —

= 5202
2. Jloka3aTh HEpaBEHCTBO I BeKTopoB @ u D : (ﬁb ) <abh“.
3. B npsiMmoyronsHOM paBHOOEIPEHHOM TPEYTOIbHUKE JaHbl YPaBHEHUE KaTeTa Y = 2X U cepeanHa runoTenyssl K(4,
2). Haiita ypaBHEHHS ABYX JPYTHX €r0 CTOPOH.
4. [Toka3atb, uyTo IpsAMas, HapajjleNbHas OcU napabobl, iepeceKaeT Napadoiy B OJHOU TOUKe.
5. Bekrop X, mepreHAuKyIspHBIil Kk Bektopam a = (4;-2;-3) u b=(0;1;3), obpasyer ¢ ockto Oy Tyrmoii yro.

3Has, 9T0 | X | =26, HaWTH €ro KOOPAWHATHL
6. CocTaBuTh ypaBHEHHS MIOCKOCTEH, MapalIeNbHBIX MIIOCKOCTH aX + by +cz +d =0 uorcrosmux ot Hee Ha
paccrosiHue 0.
2 2
7. Onpenenuts Buj moepxuoctd X — 4( y— 1) +2° =1 u cxemarnuecku nzo6pasuts ee.
Xx-3 y+1 z-2 Xx-8 y-1 z-6
p— p— I/I p— p—
2 4 3 1 -2

8. ITpoBepuTh, 4TO MpsSIMBIE HepeceKaroTcs, ¥ HalMcaTh ypaBHe-

HHEC IJIOCKOCTH, npoxo,u;nueﬁ qg€pe3 HUX.
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Knaccudukanus noBepxHocTel 2-ro nopsaka.
CoCTaBUTh YpaBHEHHS MPAMBIX, IapaslebabIx psamoit aX + DY + ¢ = 0, maxonsmuxcs ot Hee Ha paccrosHuu 6.
Haunbr nentp kBaapara C(—1, 0) u ypaBHenue croponsl X + 3y —5=0. CocraButh ypaBHEHHS OCTAIbHBIX TPEX CTO-

HOKa3aTB, 4TO OpsiMasd rnapajjieibHasg aCUMIITOTE I‘I/IHCp6OJ'II)I, nepecekaecT FI/IHCp6OJ'Iy B OIlHOﬁ TOYKE.

Jlokasatk, 4TO BEKTOPBI a( m, n) ub (—n, m) 7100 TEePIIEeHIMKYIISIPHBL, JINOO PaBHBI HYJIEBOMY.

> o AT N R
jasl

Haiitu yrote, o6pasyembie miockoctto aX +bY +cz +d =0 u ocsamu xoopunar.

2 2
Onpenenuts Bua nosepxuoctu X~ + Z° + 4y =0 u cxemaruueckn u3o6pasuts ee.

~

8. HOKa3aTL, 4yTO J1I00ast npsaMast nepeCceKacT KOHNYECKOEC CEYCHUEC HE Ooiree ueM B JABYX TOYKax.
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1. [psmonunelinble 00pasyomue.
2. I[TpoBeputk, uto npsimeie Y = 3x-1, x-7 Y= 7 u X+ y-— 7 =0 cnyxar croposamu paBHOGeapEHHOTO
TpeyroibHUKa
3. [Janse! nentp kBagpata C(—1, 0) u ypaBHenue ctoponsl X + 3y —5 = 0. CocraBuTh ypaBHEHHs AUaroHayeil KBaapa-
Ta.

2 2
4. KacarensHbIe K 35UTHTICY ? + F =1 umetor yrnosoit kosdpdunuent K. OHpenenuTs TOYKH KACAHHS.
5. Beruncnuth miomans napauieaorpaMMa, IoCTpOCHHOro Ha Bektopax AB=m+2n u AD=m-3n, rae |m|=5, |
nNj=3u(m~n)=n/6.
6. Haiitn yron, o6pasyembiii miockoctsio Z = PX+Qy +1 ¢ miockoctsio. Xy.

2
Onpenenurs BUJ TOBEPXHOCTH (X + y) + 27 =2 ucxemarnuecku u306pasuT ee.

BLIpaSI/ITL PacCCTOAHUE MCKAY TOYKAMU Y€PE3 NOJIAPHBIC KOOPAUHATHI 9TUX TOYCK.
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1. [IpsamonuHeitHbIe 00pa3yIoIIre 0HOMOIOCTHOTO runepoomona (1).
2. CocTaBUTh yYpaBHEHH MIPSIMOH, apaieNbHON (MIepIeHANKYISIpHON) mpsiMoit aX + by +c¢ =0, npoxonsumeii, ue-

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

3. Haiitu paccrosiHne Mexay napajieibHbIMU npsaMbiMi 3X + 4y —15=0 u 3x +4y + 20 =0.

4. Haiitn Bepumny, Gokyc u qupektpucy napadonst 4y = X2 —2X.

5. Bekrop m, nepnenaukyisipHbii k ocu Oz u k BekTopy a = ( 8; —15; 3), ob6pasyeT octpslii yron ¢ ocbto OX. 3Has,
gyro | M| =51, HaiiTH ero KOOPAUHATHI.

6. Ipu kakoM yciosuu miockocts aX +bY +cz +d =0 nepecekaer ocu X u y nox pasueivu yroamu? Tlpu
KaKOM YCJIOBHH OHA MePeceKaeT 0] paBHBIMH YIJIaMH BCE TPU OCH X, Y H Z?

7. Onpenenuts By osepxuoctu X + 4y2 +2°=1u CXeMaTHYeCKU U300pa3uTh ee.

8. Hatiti BHyTpeHHHME YTIIBI TPEYTONBHIKA, CTOPOHBI KOTOPOTO BRIpaKeHHI ypaBHeHMsIME X —Y —3 =0, Xx—-3y—-4 =0,
4x +2y+3=0.

KonTtpoasHO-u3MepuTeabHbIi MaTepuan Ne 32

1. [MpsmonuHeitHbIe 00pa3yoIre THNepOOIMIECKOTro apadoIonIa.
2. Jlokazatb, uto ecii A u b - exnnnunsie HEKOIUTMHEapHbIE BEKTOPBI, TO BEKTOpsl A + b ua-b omvmum
OT HYJIEBOTO, U NIEPIICHUKYIISPHBIL.
3. Hammcats ypaBHeHHE TPSIMOU, POXOsIiei depe3 Touky A(5, 2) Ha paccTosHuM 4 emuHuIl OT Toukn B(-3, 1).
4. Haiitu Bepumny, Gpokyc u AUpeKTpucy mapadbossl X = 2y2 +4y.
5. 3Has Be cTopoHsl TpeyroibHuka AB =3p —4g u BC = p + 50, Bbruuciauts pnHy ero Beicotsl CD npu yciosuw,
YTO BEKTOPHl P W ( — MEPIEHIUKYISIPHBIC IPYT APYTy €ANHUYHbBIE BEKTOPHI (OPTHI).
6. Ipu kakoM ycsiosun miockocts aX +bY +cz +d =0 nepecexaer ocu X u y nox pasueiMu yroamu? Tlpu
KaKOM YCJIOBHU OHa IIepeceKaeT 110/l paBHBIMHU yIJlaMH Bce TpH ocu X, Y U Z?
2 2
7. Onpenenuts Bua nosepxuoctu £~ + X° — 5y =0 u cxemaruueckn u3o6pasuth ee.
8. B tpeyrosmsauke ABC u3BecTHbl: cTopoHa AB: 4x+y—12 =0, Beicora BM: 5x -4y —-15=0 u BeicoTa AH:

2x + 2y —9 =0. Hanucarp ypaBHEHUs IBYX APYTHX CTOPOH M TPETHEH BHICOTHI.
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1. Kpyroseie ceuenus.



2. EMHUYHbIE BEKTOPEl A U b o0pazyioT yron 60°. JlokazaTk, YTO BEKTOP 26—5 NEPIEHAUKYISIPEH BEKTOPY

a.

3. JlaHb! ypaBHEHHS IBYX CTOPOH mapayutenorpamma X +Y—1=0, 3X—y+ 4 =0 u Touka mepece4eHus ero AuaroHa-
ne#t (3, 3). Haiiti ypaBHEHHS ABYX IPYTUX CTOPOH.
2 .
4. Beruucnuts napamerp napabonsr Y = 2 PX, ecnu u3BeCTHO, YTO OHA KacaeTcs MpsIMoi X — 2y +5=0.
5. Boruucnonuts [unHy IuaroHaiel mapamienorpaMMa, OCTPOSHHOTO Ha BEKTOpax

A=5p+2q u B =p-3(, ecinu U3BECTHO, YTO |p|:\/§, |g|=3 u (p*q)=n/4.

6. [pu KaKoM yCJIOBHH MpsiMasi, 3a/laHHast YpaBHEHUAMHU B KAHOHHUYECKOH (opme, mepecekaet ock X (Y, Z)?
2 2
7. Omnpenenuts BUJ TOBEPXHOCTH 3y + (Z — 1) =9 u cxemarnueckn n300pa3uTh ee.
8. Joxka3zars, uyto TpeyronbHuk ¢ BepmmHamu A(1, 1), B(2, 3), C(5, -1) npsMOyronsHbIii.
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1. JmaMeTpanbHbIe TUIOCKOCTH.
2. Bexroper d + bxa-b HepHEeHIUKYIApHEL. JIoKa3aTk, uTo ‘ a ‘ = ‘ b ‘ .
3. Ha mpsimoii 4X + 3y — 12 = 0 HaiiTi TOUKY, paBHOYAaJIeHHYO OT Touek (—1,-2) u (1, 4).
4. Yto mpexcTaBisieT co00if reOMeTpUIECKOe MECTO TOUCK, PACCTOSHUS KOTOPBIX 0 IBYX JaHHBIX IUIOCKOCTEH Haxo-
narcs B qanHoM otHomienun. (Ioropenos I'maBaV Ne23)
5. Ipu xakom 3HaveHnH KodhuinueHta o BekTopel P = aa+5b u q=3a - b oxaxyrcs xomnuaeapHbMH, eciu & U
b ne komnmuHeapHsI?
6. [pu KakoM yCIIOBHH TIpsiMasi, 3aJaHHAasi YPABHCHUSIMH B KAHOHIYECKOH (hopMe, mapaiensHa mIockocta Xy (Yz, zX)?
2
7. Omnpenenuts Bux mosepxuoctu X + Y — 47° =0 u cxemarnuecku n306pasuts ee.
8. Hanet Toukn A(2, 1), B(-1, 3), C(-2, 5). Haiitu ux Koop/iMHATHI B HOBOM CHCTEME KOODP/MHAT, €CIIA HAYaI0 KOOp-

JIMHAT NepeHeceHo (0e3 M3MeHEeHNUs HalpaBJIeHUS OCel) B TOUKY A.
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1. [InockocTu cummeTpumu.

2. ITokasathb, 4TO [JIsl POU3BOJILHOTO BEKTOpPAa A U BEKTOpA b NEPIEHANKYISPHOro BekTopy C , BBINOIHsAETCS
PaBEHCTBO (a ADb )/\ c=b (aC ) (TToropenos I'masaV Ne29)

3. CTOpOHBI TPEYroJbHUKA BhIpaXatoTcs ypaBHeHusMu X +3y—2=0, 2x+y+5=0, 3x—4 =0. Haiitu ypaBHeHUs
BBICOT 3TOI'0 TPEYTOJIbHUKA.

4. Jlokaszarp, 4TO MPOM3BEAECHUE PACCTOSHUN TOYKH THIIEPOOIIBI OT €€ aCHMITTOT OCTOSHHO, T.€. HE 3aBUCHT OT TOYKH.
(TToropenor T'masalV Nel9)

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

ax+by+cz+d =0
6. HaiiTu ycnoBus napajuiesIbHOCTH U IEPIEHIUKYIISIPHOCTU IPIMON U IJI0OCKOCTH
ax+by+cz+d,=0

ax+by+cz+d=0.

2 2
7. OrmnpenenuTs B TOBEPXHOCTH (X + 1) —47° =1 u cxemarnuecku n306pasuts ee.
8. Ormnpenenuts KOOPAUHATH KOHIOB A u B otpeska, kotopsiid Toukamu P(2, 2) u Q(1, 5) pasnmeneH Ha Tpu paBHbIe
YaCTH.
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1. I'naBHbIC HanpaBIeHUS.
2. B nonsipHoii cucteme koopaunar ganbi toukn Al 12, —77 | u B| 12, ——7 |. Beraucauts nonspHbie Koopiu-
HaThl cepelluHbl oTpe3ka AB.

3. Yepes Touky nepecedeHus npsimbix X +y—6 =0, 2X—y—3 =0 npoectu npsiMmyto noj yriom B 45° k npsmoii 3X
-5=0.



4, Iapa6ona cuMMeTpryHa OTHOCHTENBLHO ocu OX, BepiinHa ee nomentaercs B Touke (-5; 0) U Ha ocH OpaMHAT OHA
OTCeKaeT Xopay, umHa kKotopoil | = 12 en. HamucaTts ypaBHEHHE 3TOMH MapaOobL.

5. B pom6e ABCD namni qmaromamn AC =a u BD =D. Pasnoxuts no stum 18ym Bextopam Bce BeKTOPHI, COB-
nanaromue co croponamu pomba: AB, BC, CD u DA.
6. Hanucats ypaBHeHUsI IPSAMOI, IPOXOAIIECH Yepe3 TOUKY (XO, Yo Zo) U NIapaJUIeIbHOU IIIIOCKOCTAM

ax+by+cz+d =0, ax+by+c,z+d,=0.

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

8. Janbl Bepiiunsl TpeyronbHuka A(2, -5), B(1, -2). C(4, 7). Haiitu Touky nepeceuenus co croponoii AC OGuccex-
TPHUCHI €T0 BHYTPEHHETO YIJia NpH BepuinHe B.
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1. MHBapraHTHI TOBEPXHOCTEH.
2. BrruncnuTs mionia s MpaBMIIBHOTO TPEYTOIBHUKA, IBE BEPIIHMHEI KOTOporo cyTh A(-3, 2), B(1, 6).
3. Yepes Touky mepecedeHus npsambix 2X —5y —1=0 u X +4y —7 =0 mpoBecTH NpsIMyI0, IEIAIIYI0 OTPE30K MEKIY
toukamu A(4, —3) u B(—1, 2) nomnonam.
4. Yepes Touky P(5; -7) mpoBectu kacaTenpHYyIO K mapaboie y2 =8X.
5. Jloka3zaTb, 4TO CyMMa BEKTOPOB, COSAUHSIIONINX LIEHTP NPaBHIBHOTO TPEYTOJIbHHUKA C €r0 BEPIIMHAMH, PaBHA HYJIIO.
6. Jlokasarb, uto tpu wiockoctn (X+4Yy+72+1=0, 2X—y—-2+2=0, X+2y+3z2—-1=0 npoxomsr
gepe3 OfHY MPAMYIO.
2 2
7. OmnpenenuTs BUI OBEPXHOCTH (X + 5) — ( Z— 1) =0 u cxemarnuecku nzo6pasuts ce.
8. Cropona pom6a papaa 5+/10, nBe ero nmpoTuBonoNOsKHBIE BepimHbL cyTh Toukn A(4, 9), C (2, 1).
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IIpoeKTUBHbIE IPOCTPAHCTBA, AHFAPMOHUYECKOE OTHOIIEHHE.
HaiiTi npoeKIuio TOYKH M (XO, yO) na npamyto AX+By+C =0. (Baxsanos)

1

2

3. Haiitu Touky nepeceuenus BoICOT TpeyronbHuka A(2, 4); B(2,-1); C(-4, 3).

4. Haiitn TaKyio Touky Ha napaGone y° = 12X, 4T0OBI KacaTenbHas B Hell 00pa30BBIBAIA C OCHIO CHMMETPHH MApaGOoIsl
yron B 30°.

5. 3Has BeKTOpEI, ci1ysxkaiiue croponamu Tpeyronsinka AB =C, BC =a, CA =D, naiiru Bextopsl, kommmue-
apHbIe GHCCEKTPHCAM YIIIOB 3TOTO TPEYTrONbHHUKA.
6. CocTaBUTh ypaBHEHHE IUIOCKOCTH, TIpoxXomsmiel uepe3 Touky M(1, -4, 3) mapaiuienpHO IMIIOCKOCTH XZ.
2 2
7. OrmnpenenuTs BUI OBEPXHOCTH (X + Z) +Yy = 1 u cxemarnuecku nzo6pasuts ee.
5 V4 V4
8. B mosspHO#i cucTeMe KOOpAMHAT JaHbl IBE CMEKHBIE BepiuHbl kBaapata Al 12, — E u B| 3 E . Onpene-

JIUTH €ro 1jiomanb.
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1. ITpumenenust pokampHOTO CBOKCTBA THIIEPOOIHI (2).

2. OmnpenenuTs, eCTh JIM CpeJi BHYTPEHHUX YIJIOB TpeyroibHHKa ¢ BepumHamu A(1, 1), B(0, 2), C(2, -1) tynoi yrod.
3. HaiiTi TOUKy mepeceueHus! CepeJMHHBIX NePIeHIUKYSIPOB TpeyroiapHuka A(2, 4); B(3,-1); C(-5, 2).

4. BrruncnuTs miomnia s 4eTeIpeXyrolbHIKA, 1BE BEPIIMHBI KOTOPOTO JISKaT B (hoKycax srummmnca 9x* + 5y2 =45,
JIBE IPYTHE COBIAIAIOT C KOHIIAMHU €TI0 MaJIOH OCH.

5. Bextopst d +D u @ —b nepnenmuxynapusr. Jokasars, uto | a | = ‘ b ‘ .

6. BBIUMCIUTS TI0MAL TPEYTONbHUKA, KOTOPBIH OTCEKaeT MIOCKOCTh DX — 6y +32+120=0 or koopaunatHoro
yria OXy.

2 2
7. OrmpenenuTs BUI TOBEPXHOCTH 5( y— 2) —2° =5 u cxemaruuecku uzo6pasuts ee.



8. Yepes Touky M(-5; 16; 12) mpoBemeHsl IBe INIOCKOCTH: OJIHA U3 KOTOPBIX copepkut ock OX, npyras —oce QY.
BBIYHUCIUTE YTOJI MEKIY STUMH IBYMSI TUNIOCKOCTSIMH.
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1. [IpsMonuHeiiHbIe 00pa3yrolIe 0JHOMOIIOCTHOTO Tunepbonounsa (2).
2. JlaHbl ypaBHEHHUS IBYX CTOPOH napasuienorpaMmma 2X +4y —-3=0 u X—5y +2 =0 u Touka nepeceyeHus ero aua-
ronaseit O(2, 1). Tpebyetcst coCTaBUTh ypaBHEHHUS IBYX APYTHX CTOPOH MapajuIeIorpaMmMa.

3. [Nokasars, 4TO IUIOMIAIE JIOOOT0 MapauieIorpaMMa ¢ BepIIMHAMH B KOHIAX COIPSDKEHHBIX THaMETPOB 3JUIHIICA

X2 yz

—+ F =1 wumeer oxHo u TO *e 3nauenue, papuoe 2ab. (Ioropenos I'masalV Ne39)

a

2 2

4, ®okychl runep6oIBl coBnanaioT ¢ Gokycamu smmunca 9X™ + 25y° = 225, Cocrasuts ypaBHenue runep6os,
€CJIH €€ HKCIICHTPUCUTET € = 2.

5. Omnpenenuts yroi Mexay Bektopamu a u b, ecnu Bektop a + 3b meprneHauKyJIspeH K Bektopy 7a—5b, a Bektop
a—4b nepneHaukymsApeH K BekTopy 7a—2b.

6. Ha ocu Oy Haiitu Touky, otcrosmtyo ot miockoctu X+ 2y —2Z —2=0 wna paccrosuun 0 =4.

Y 2
7. Onpenenurs BUj moBepxHocty — +—— 272" = O u cxemarueckn n300pasuTh ee.

8. Haiitu yris1, o6pasyembie miockoctoio X +0Y +cz +d =0 u ocamu xoopauuar.



