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PABOYASA NMPOrPAMMA YYEBHOM OUCLUUNIUHDbI
B1.0.06 AHanuTU4Yeckas reomeTpus
1. Koa u HaumeHoBaHue HanpasneHus noarotoBku: 01.03.01 MaTtemaTuka.

2. Mpodunb nogrotoBku: Matematnyeckoe mogennpoBaHme.

AndbepeHumanbHble ypaBHEHUS, [MHAMUYECKUE CUCTEMbI M ONTUMaribHOE yrpaBrieHne
3. KBanudumkauusa BbinyckHuka: 6akanasp.
4. dopma oby4eHus: o4vHas.

5. Kacbegpa, oTBevarwas 3a peanusaumio AUCUUNIMUHBI: Kadeapa Teopum (OYHKLUUIN 1 reo-

MeTpum

6. CocTtaBuTENnU NporpamMmbi:
CemeHos E. M. — npodgeccop, 3aB. kadheapomn, JOKTOp n3.-MaT. Hayk;
Mpsagues B. J1. — kaHangat us.-maT. HayK, JOLIEHT.

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

8. YuebHbIn roa: 2022/2023 CewmecTp: 1



9.lenu n 3apgayum y4e6HON ANCLIMNIIUHDI.

Llenu yyebHON ancumninHbl « AHanUTU4ecKas reoMmeTpus»:

dopmMumpoBaHne 6oriee NOMHOro, N0 CpaBHEHUIO C 6a30BbIM LLUKOSbHBIM KYPCOM reomeT-
puun, NOHMMaHUA NpegMeTa reoMeTpun, eé Mecta B MatemMaTuke 1M e€ CBSA3en C ApyruMn maTe-
MaTUYECKUMU ONCLUNNNHAMMU;

pacLuMpeHne, No CpaBHEHUIO C 6A30BbIM LLKOSIbHBIM KYPCOM FreOMETPUN, COBOKYMHOCTHU
YMEHWNIN N HABbLIKOB PELUEHNSA reOMEeTPUYECKMX 3agau.

3agayum y4yebHOM ANCUUNINHBI « AHANUTUYecKasi reoMeTpusa»:

dopmMmpoBaHME 3HAHUI OCHOBHBbIX MOHATUN U (PAaKTOB aHanNUTUYECKOW reoMeTpumn Ha
NSIOCKOCTU M B NPOCTPAHCTBE;

PopMMpPOBaHNE YMEHMI N HABLIKOB PELLEHNS OCHOBHbIX TUMOB 3a4ay aHannMTU4EeCKOM
reoMeTpun Ha NII0CKOCTU U B NPOCTPAHCTBE.

10. MecTo y4yebHOM AncUMNNUHBLI B cTpyKType OOI:

AHanuTnyeckasi reoMeTpusa BXOAUT B LMKIT NpodeccuoHanbHbIX gucuunnmH B 6a3oBon Ya-
cTn. [Ins ee yCnewHoro n3y4deHnsa ocTatovyHO 3HaHUA U YMEHUNA, MPUOBPETEHHLIX B CpeaHeN
LuKone.

OcBoeHMe aHanUTUYECKON reoMeTpun SBMSETCA OCHOBaHMEM ANSA YCMNELHOro OCBOEHUS
Kak ganbHenwmnx 6a3oBbIX KypCoB — NIMHEMHOM anrebpbl 1 reomeTpumn, YHKUMOHATbHOIMO aHa-
nnsa, gauddepeHumanbHOM reoMeTpun, MEXaHMKK, Tak U cneuunarnbHbIX KypcoB, K NpuMmepy, an-
rebpanyeckon reoMeTpun, KOMMNbOTEPHON reoMeTpun; npuobpeTeHHble 3HAHUA Takke MOryT
NOMOYb B HAy4YHO-UCCNenoBaTeNbCKon paboTe.

11. MnaHupyemMble pe3ynbTaTbl OOy4YeHUs MO AUCLUNIIUHE (3HAHUSA, YMEHUS, HaBbIKW),
COOTHECEHHbIe C NMIaHMpyeMbIMU pe3ynbTaTaMU OCBOEHUS o6pa3oBaTeNibHOM Nporpam-

Mbl (KOMNEeTEeHLUAMN BbINYCKHUKOB):

Kog HasaHue komne- Koa(bl) WuaukaTop(bl) lMnaHnpyemble pesynbTaTtbl 0byye-
TEHUUM HUsi
OlK-1 | CnocobeH npu- OlK-1.1 | NpumeHsieT 6aso- 3Hamp:
MeHsITb pyHaa- Bble 3HaHI/IFI6, nony- OCHOBHble MOHSTUS, Onpeae-
MeHTarnbHble YyeHHble B obnacTu .
3HaHWs1, Nony- MaTeMaTU4eCKUX nenns BeKTOpHUOM anrebpsi u
YeHHble B obna- U(1nm) ecTecTBeH- aHanuTn4eckon reomeTpum oc-
CTV maTemaTude- HbIX HayK HOBHbIE 3aga4yn aHanuTn4e-
CKMX 1 (1Mnn) OMK-1.2 | OueHvBaeT 1 op- | CKON reoMeTpun, opMynu-
€CTECTBEHHbIX MynMpyeT akTyanb- | hopku TEOPEM U METOAbI UX
HayK, 1 UCMosb- Hble 1 3HaYMMBble .
30BaTb UX B Npo- npobnemsl dyHaa- AoKasaTenbCTBa,
theccroHanbHoW MeHTasbHON MaTe- ymeme:
AEATEeNbHOCTH MaTUKK aHanuauposaTb anrebpauvde-
OlNK-1.3 | AHanuaupyeT un CKne ypaBHEeHUd I'IepBOIZ 7]

NPUMEHSIET HaBbIKN
BbiOOpa MeTo40B
peLleHns 3aaav
npodeccnoHarnbHON
OedATenbHOCTU Ha
OCHOBEe TeopeTude-
CKMX 3HaHWUN

BTOPOW CTEMEHN Ha MSIOCKOCTU
N B MPOCTPaHCTBE, CTPOUTb
COOTBETCTBYHOLLME UM FTMHUN 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
TeopeMm U pelleHnsa 3aaad
aHanMTUYECKON reoMeTpumn.

12. O6BLEM AUCLUUNIIUHBLI B 3a4€THbIX eanHuuax/yac. — 7/ 252.

PopmMa NpOMEXYTOHYHOMN aTTeCTaUuu: 3a4ET N IK3aMEH.

13. Buabl yue6HoM paboThbl

Bug yyebHor paboTbl

TpyaoéMKOCTb

M MecTpam
Bcero 0 cemecTpa

1 cemecTp

AyanTOpHbIE 3aHATUSA

118 118

B TOM Hucne: nekumnn

50 50

npakTn4eckne

68 68

CamocTtosiTensHas pabota

98 98

KoHTponb

36 36

WNToro:

252 252

13.1. CopepxaHue AUCUUNIUHbBI

n/n

HanmeHoBaHune pasgena aunc-
UNMJITNHbI

CopepxaHue pasaena AUCUUNIVHBGI

1. Nlekuum
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Cucrembl KoopAuHar.
BeKTOpr n npamasa nmHuA
Ha NINOCKOCTW.

MpeaomeT Kypca aHannTnu4eckon reomeTpumn. KpaTtknin nctopum-
yeckui 063op. [lekapToBa cucTema KoopamHaT Ha MOCKOCTH,
npocTtenwine 3agayu, Teopema Yesbl. YpaBHEHWE NUHWM, NO-
NApHbIE KOOPAMHATbLI, NapanneneHbIv nepeHoc. KoopanHaTbl
BEKTOpA, KONMNMHeapHble BEKTOPbI, Pa3noXeHne no ABYM He-
KONNUHeapHbIM, CkansapHoe npousseeHue. NpeobpasoBaHue
cuctembl koopauHat. MHBepcus. MNpumepbl Ha BbYMCNEHNST 00-
pa30B. [psiMas Ha NNOCKOCTW Kak ypaBHEHWE NEPBO CTEMNEHM
OT ABYX NMEPEMEHHbIX. YpaBHEHWE NPSIMOM C YrNoBbIM KO3dh-
duumeHToM. BaaumHoe pacnonoxeHune AByx npsimbix. My4ok
NpsiMbIX Ha NIockocTu. PaccTtosiHue ToYku Jo NpsAMoN. Yron
Mexay OBYMS NPSMbIMMU.

1.2

KpuBble BToporo nopsaka

KoHunyeckune ceveHus, ypaBHEHUS KOHUHECKUX CEYEHWI B MO-
nsipHoOW cucteme koopauHaTt. idydeHne KOHMYECKNX CeYeHNI.
CsowictBa annunca, runepbonsl, napabonsl. KacatensHas K Ko-
HMYecKkoMy ceyeHuto. PokanbHble CBONCTBA KOHMYECKUX ceve-
HUK. ONTnYeckne CBOMCTBA KPUBLIX BTOPOro nopsigka. dokarnb-
Hble CBOMCTBA KOHMYECKUX cedeHnn. [luameTpbl KpUBbIX BTOPOro
nopsigka. Knaccudukaumsa KpmBbix BTOPOro nopsigka. MiHsapu-
aHTbl KpMBBIX BTOPOro nopsiaka. LieHTpbl KpuBbIX BTOPOro Mno-
psaka.

1.3

BekTopbl B NpocTpaHCTBe.

BekTopbl B NpOCTpaHCTBE, pa3noXeHue Nno Tpem HekoMmnaHap-
HbIM BekTopam. BekTopHoe npousseaeHne, NpuMeHeHe Bek-
TOpHOro npoussedeHust. CMellaHHoe npousseneHue. Mpeob-
pa3oBaHue cUCTEMbl KOOPAMHAT B NMPOCTPaHCTBE.

1.4

YpaBHeHVe NoBepxXHOCTU U
KpUBOI B MPOCTPaHCTBeE.

YpaBHeHVe NoOBEPXHOCTM U KPUBOM B NPOCTPaHCTBE. YpaBHEHNE
nnockocTu. PacctosiHne Tovkn Ao NNocKoCcTU. Yron Mexay ABY-
M$1 NNOCKOCTAMM. [y4oK NnockocTen. YpaBHeHUA NpsMon B
npocTpaHcTBe. Yron mexay AByms npsimbiMu. MNpsamasn n nnoc-
KOCTb.

1.5

[MoBepxHOCTU 2-ro nopsiaka.

Annuncoung, runepbononapl.

Mapabonougbl, KoHyC, uunuHapbl. Metoa cevennn. Knaccndu-
KaLusi MOBEPXHOCTEN BTOPOro nopsigka. MIHBapuaHTel noBepx-
HocTen. MNMpamonuHerHble obpasytowme. MNMpamonuHeriHbie 06-




pasyoLme ogHomnonocHoro runepoononga. MNpamMonuHenHbie
obpasyrowue runepbonuyeckoro napabonounga. Kpyroeole ce-
YeHMs MOBEPXHOCTEW BTOPOro nopsigka. [AnameTpanbHble nnoc-
kocTu. NMnockocTn cummeTpun. MaBHbIE HaNpaBneHnsl NoBepXx-
HOCTEN BTOPOro nopsiaka.

. npaKTVI‘-IeCKVIe 3aHATUNA
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Cuctembl koopamHaT.
BekTopbl 1 npsmas nuHus
Ha MIOCKOCTW.

[ekapToBa 1 nonsipHas cMCTeMbl KOOPAMHAT, NpocTenLlne 3a-
Aaum (paccTosiHne mMexay ABYMsi TOYKaMu, AeneHne oTpeska B
3a[laHHOM OTHOLLEHUU, NNoLLaab TPEYronbHKKa). YpaBHeHNe
NVHWK, NONSPHbIE KOOPAMHATLI, NapannenbHbIn nepeHoc. Ko-
OpAvHaTbl BEKTOPA, KONSMHeapHble BEKTOPbI, pa3noXeHne Bek-
TOpa Mo ABYM HEKONNMHEeapHbIM BEKTOpaM, CKansipHoe npowms-
BeaeHue. [NpeobpasoBaHne cuctembl KoopamHaT. ViHBepcus.
Mpumepsbl Ha BbluMCNeHMA 0bpa3oB. [psMas Ha NnockocTu.
O6Llee ypaBHEHWE NPSIMON JIMHUM Ha MITOCKOCTU, YPaBHEHNE
NPSIMOW C YrioBbIM KO3hMDULMEHTOM, YpaBHEHME NMPSIMON B OT-
peskax. BzaumHoe pacnonoxeHue AByx nNpsaMbIX. [Ty4ok npsambIx
Ha nrnockocTu. PaccTtosiHne OT TOYKM A0 NPSAMON. Yron mexay
OBYMs NPsiMbIMMN.

2.2

KpvBble BTOporo nopsiaka

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

nunca. N'nepbona, ceonctea runepbonsl. Napabona, cBoncTea
napabonbl. KacaTenbHas K KpuBOM BTOPOro nopsigka. [uameTpsl
Kp1BbIX BTOpPOro nopsigka. Knaccudukaumsa KpuBbIX BTOPOro no-
psaka. iHBapraHTbl KpyBbIX BTOPOro nopsigka. LieHTpbl KpyBbix
BTOPOro nopsigka.

2.3

BekTopbl B NpocTpaHCTBe.

BekTopbl B NPOCTPaHCTBE, pa3noXeHne Nno Tpem HekoMmniaHap-
HbIM BekTopam. CkansipHoe Npou3BeaeHNe BEKTOPOB B Mpo-
cTpaHcTBe. BekTopHoe nponsBeaeHue, NpMMEHeEHEe BEKTOPHOIO
npov3BeaeHusi, ero cBoicTea. CMellaHHoe NponsBeaeHne U ero
cBoiicTBa. MNpeobpasoBaHne CUCTEMbI KOOPAMHAT B NPOCTPaH-
cTBe.

2.4

YpaBHeHne NoBEePXHOCTU U
KPMBOW B MPOCTPaHCTBe.

[Mpumepbl ypaBHEHWI NOBEPXHOCTEN U KPUBBIX B MPOCTPAHCTBE.
O6Lee ypaBHEHME NNOCKOCTW, HOPMarnbHbIN BEKTOP. YpaBHe-
HWe NIOCKOCTU, NpoXoasLlen Yepes Tpu 3agaHHble ToYkn. Pac-
CTOSIHME TOYKM A0 NMOCKOCTU. YTon Mexagy OBYMS MITOCKOCTSAMM.
Myyok nnockocten. ObLme n kKaHOHNYeCKNe ypaBHEHUS NPAMON
B NpocTpaHcTBe. [MapameTpuyeckme ypaBHeEHUS NMPSAMON, ypas-
HEeHWA NpAMOoN, NpoxoasLlen Yepes ABe 3adaHHbIE TOYKW. Yron
Mexay ABYyMs npsiMbiMu. Mpsimasi M NNocKoCTb.

2.5

lMoBepXHOCTM 2-ro nopsigka.

Annuncoung, rmnepbonovabl. MNMapabdonounapl, KOHYC, LMAMHAPSI.
MeTopg ceveHunin. Knaccmdgukaums noBepxXHOCTEN BTOPOro no-
psaka. IHBapuaHTbl NOBEPXHOCTEW 2-ro nopsagka. Juamet-
panbHble NNockKocTU. MNIOCKOCTU CUMMETPUN.

13.2. Tembl (pasaenbl) AUCUUNIIUHBbI U BUAbI 3aHATUNA

Buabl 3aHATUN (4acoB)

Ne HaumeHoBaHue TeMbl
CamocTosaTensHas
n/n (pasgena) gucumnnuHel JNlekumm | MNpaktnyeckne | JNlabopaTopHble pabota Bcero

Cuctembl koopaumHaT.

1 BekTopbl 1 npamas nuHua 12 20 - 20 52

Ha NJI0CKOCTU

2 KpvBble BTOporo nopsaka 10 12 - 20 42

3 BekTopbl B IpOCTpaHCTBE 6 10 - 16 32

4 YpaBHevae NOBEPXHOCTU 1 KpK- 6 14 i 20 40
BOW B MPOCTpaHCTBE

5 [MoBepxHOCTKM 2-ro nopsiaka 16 12 - 22 50

Wtoro: 50 68 - 98 216

14. MeToan4yeckue ykasaH1MA Ans ody4yarowmxcsa no 0CBOEHUIO AUCLUNIIUHDbI
(pekomeHOayuu 0byqarowuMCcs Mo 0C80EHU OUCUUNIUHLI: paboma ¢ KoHcrnekmamu f1ekyud, npe3eHmauyuoHHbIM
MamepuaromM, 8bIrNofHeHUe fnpakmuyeckux 3adaHul, mecmos, 3adaHuli mekywel ammecmauuu u m.o.)




Mpu npoxoXgeHun AUCUMNINHBI UCMONb3YIOTCA aKTUBHbIE U MHTEPaKTUBHbIE (DOPMbI NMPOBEAEHWS NEKLNA
N MPaKTUYECKUX 3aHATUWA, U OCYLLECTBISETCH KOHTPOSb MOCELLAeMOCTU U BbIMOSIHEHMS BCEX BUOOB CaMOCTOS-
TenbHOW paboTbl. B TeyeHue cemecTpa CTyAeHTbl pellatoT 3a4ayu, ykasaHHble npenogaBaTeneM, K Kaxaomy 3a-
HATUI0. B cemecTpe npoBoanTCS 2 KOHTPOIbHbIE paboThl (HA NPaKTUYECKUX 3aHATUSIX).

B TeyeHne cemecTpa cTyaeHTbl Ha NnabopaTopHbIX 3aHATUAX peLlatoT MHOMBUAYanbHbIe 3adaHusi, COOT-
BETCTBYIOLLEro BapuaHTa. BapuaHTtbl 3agaHuin UMeTCa B METOANYECKON NUTepaType U pasMeLleHbl B MHTEPHETE.
OTn xe BapuaHTbl 1 METOOUYECKYIO NUTEpaTypy CTYAEHTbI MOryT NONy4MTb NO e-mail. Pe3ynbTaThl camocToaTenb-
HbIX paboT 3a4nThIBAOTCHA BO BpEMS 3a4éTa.

15. NepeyeHb OCHOBHOW U AOMONIHUTENBLHOM NUTepaTypbl, PECYpCOB UHTEPHET, HeobXo-

OUMbIX ONA OCBOEHUA ANCUUNIUHDI (criucok numepamypbl ogpopmsiemcss 8 coomeemcmauu ¢ mpebo-
saHusamu TOCT u ucrnionb3yemcsi obw,asi CK8o3Hasi Hymepayus 01 ecex 8udo8 UCMOYHUKO8)
a) OCHOBHag nuTeparypa:
Ne n/n McToYHMK
Mpueanos, UBaH UBaHoBUY. AHanMTU4ecKkasi reomeTpus : ydebHuk / V. W. Mpueanos .— Mocksa :

1 .
Jlanb, 2007 .— 304 c. : vn.
NocTHukoB, Muxaun MuxannoBuuy (1927-2004) . AHanuTU4eckasa reometpus. Jlekumm no reomet-
pun : y4eb. nocobme. Y. 1/ M. M. NocTHuKoB .— MockBa : JlaHb, 2009 .— 414, [1] c. : un.
MuHocueB, B. B. Kypc matemaTvku ons TeXHUYECKNX BbICLLIMX Y4ebHbIX 3aBegeHmn. YacTtb 1.
AHanutnyeckas reomeTpus. MNMpegensl n paabl. PyHKUUN U NPOM3BOAHbIE. JIMHEHasa 1 BEKTOp-
Has anrebpa : / MuHocues B.B., MNywkapb E.A., 3ybkos B.I"., Jlaxoeckun B.A. — Mocksa : IlaHb,
2013 .—
MpakTnyeckoe pyKOBOACTBO K pELLEHUIO 3a4a4 No BbiCcLLen maTemaTuke. JinHenHasa anrebpa,
BekTopHas anrebpa, aHanMTuyeckasi reomeTpus, BBEAeHNe B MaTteMaTU4ecknii aHanms, npoms-
BoaHasi n ee npunoxerus : / . A. ConoBbes, B. B. Llesenes, A. B. Yepasikos, A. 0. PenuH .—
Mocksa : Illavb, 2009 .— 319 c. : un. ;
6) gononHuTenbHasa nuTeparypa:
Ne n/n NcTOYHMK
CemeHos E.M. AHanumu4veckasi ceomempusi Ha rinockocmu / E.M.Cemeros, C.H.Ykcycoe ; Bo-

2

5 POHEXCKUl 2ocydapcmeeHHbIl yHusepcumem. — BopoHex : Usdamenbckuli dom BI'Y, — 94 c.

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

7 Edwmmos H.B. KpaTkuii kypc aHanMTMyecKkom reoMeTpun : ydebHuk ans ctyq. sysos / H.B. Ecdu-

moB .— M3g. 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 ezeomempusi. /B.A. UnbuH, 3..To3HsK - M.: ®uamamnum, 2002. —
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240 c.

Mycxenuweunu H.U. Kypc aHanumu4eckol eeomempuu. /H.U.Mycxenuweunu. - Cl16.: [laHb,
10| 2002. — 655 c.

11 ModeHros I1.C. AHanumuyeckas eeomempus./[1.C. ModeHos. - M.: N38-eo0 MI'Y, 1969. - 698c.
MNoropenoB, Anekcen BacunbeBu4. AHanuTnyeckas reomeTpus : y4ebHUK Ansa cTyg. mart. 1
dw3. cneu. By3oB / A.B. MNoropenos .— 4-e n3g., nepepab. — M. : Hayka, 1978 .— 208 c. : un.
12 3agayqyHuK-NpakTMKyM No aHanuTu4ecKkon reoMmeTpumn 1 Boiclien anrebpe : YyebHoe nocobue /
Mop obw. pea. B.A. Bonkosa; JleHuHrp. roc. yH-T um. A.A. XKgaHosa .— J1. : 3a-Bo JleHuHrp.
yH-Ta, 1986 .— 259, [1] c. : un., Tabn. — 0.50.

B)MH(pOpMaLIMOHHbIE 3NEKTPOHHO-006pasoBaTesibHble pecypchbl (oduumanbHble pecypcbl UHTEPHET)*:
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 calim mexmama MI'Y

* BHauvane ykasbiBawotca OBC, ¢ koTtopbiMm wumerotca pgoroBopa y BIY, 3artem OTKpbITble 3MeKTPOHHO-
obpasoBaTernbHble pecypchbl

16. MNepeyeHb y4eOHO-MeTOOUYECKOro obecnevyeHus Ansi CamMOCTOATENIbHOW paboTbl
(y4ebHo-Mmemoduyeckue pekomeHOayuu, nocobus, 3adaqyHuUKU, MemooOuYecKUEe yKa3aHUsl 0 8bIMOSTHEHUIO MpakK-
muyeckux (KOHMPOsbHbIX) pabom u 0p.)

Ne n/n NCTOYHKK

1 Lly6epbunnep O.H. 3adayu u ynpaxHeHuUs o aHanumu4yeckol eeomempuu. /
O.H.Llybepbunnep. - Cl16.: JlaHb, 2003. — 366 c.
2 Bbaxesanoe C.B. C6opHuUK 3alauy rno aHaiumudeckol eeomempuu. /C.B. baxearnos, I1.C. Mode-



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

| | Hos, A.C.MapxomeHko. - M.: Hayka, 1964. — 327 ¢

17. UHcbopmaLMOHHbIE TEXHONOMUK, UCNONb3yeMble ANA peanusauum yyebHon gucuym-

NNUHbLI, BKNOYasa nporpamMmmMHoe obecnevyeHne n HhopMaLMOHHO-CNpPaBOYHbIe CUCTEMbI
(npu HeoGxoauMoOCTH)
JleKIIHOHHBbIE 3aHATHS TIPOBOISTCS B TPAAUIIMOHHON (DOpME B ayTUTOPHH.
IIpakTHyeckue 3aHATHSA [TPOBOJIATCS B TPAIUIIMOHHON (OpPME B ayJUTOPUN WK B JIAOOPAaTOPHUSIX CHAO-
JKEHHBIMU MYJIBTPIMC,Z[HP'IHBIMH CpeaACTBaMU.
CamocTosiTeJIbHAS paﬁoTa BKJIIOYAET B ce0s MOATOTOBKY K NPAKTUYCCKHUM 3aHATHAM, KOHTPOJIbHBIM
paboTtam, TecTaM, 3a4€Ty U IK3aMEHY.

18. MaTepnanbHoO-TeXHUYECKOe obecneyvyeHme AUCLUNIIUHDbI: 10CKa, Mell, proMacTep, TPAIKA.

19. ®oHA OLEeHOYHbIX CPEeACTB.

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

Koo v copepxaHnue

Koabl n cogepxa-

MnaHupyemMble pesyrnbTa-

OTanbl popmu-

CnocobeH npume-
HATb oyHOAMEH-
TanbHble 3HaHWS,
nony4yeHHble B 06-
nactu matematuye-
CKMX U (1nn) ecTe-
CTBEHHbIX HayK, 1
ncnonb3oBaTh MX B
npodeccnoHanbHon
OeaTenbHOCTH

MpumeHsieT 6a3so-
Bble 3HaHWsI, NOny-
YeHHble B obnacTtu
MaTeMaTn4eCcKnx
n(nnun) ectecTBeH-
HbIX HayK;

OrK-1.2
OueHnBaeT n op-
MynupyeT akTyanb-
Hbl€ 1 3HaYNMble
npobnemsl yHaa-
MeHTanbHON MaTe-
MaTuKu;

OlK-1.3
AHanuaupyet n
NPYMEHSIET HaBbIKM
BbIOOpa MeTo40B
pelueHus 3agav
npodeccnoHanbHon
OEATENbHOCTUN Ha
OCHOBE TeopeTunye-
CKMX 3HaHUN

HATUS, oNpeaeneHns Bek-
TOpHOM anrebpbl 1 aHanu-
TUYECKOWN reoMeTpum oc-

HOBHbIE 3a4a4n aHanuTK-
Yyeckomn reomeTpun, op-

MYITMPOBKMN TEOPEM U Me-
TOAbl MX AOKA3aTENbLCTBA;

opauHart. Bek-
TOpbI N NpsAMas
NWHWSA Ha nnoc-
KOCTWN.

2. KpuBble BTO-
poro nopsaka.
3. BexTopbl B
NpoOCTpaHcTBe.
4. YpaBHeHune
NMOBEPXHOCTU U
KpvBOW B Mpo-
CTpaHcTBe.

5. NoBepxHOCTH
2-ro nopsigka.

KoMneTeHumn (1nm HWe MHOUKaTOpPOB | Tbl OByYeHus (nokasaTenu | poBaHUS Komne- $0C*
ee yacTn) AOCTMKEHNS KOM- OOCTWKEHNS 3a4aHHOTO TeHuuun (pasge- | (cpencTtBa OuUEHW-
neteHumm YPOBHSA OCBOEHMUS KOMIe- nbl (Tembl) guc- BaHMs)
TEeHUMM NOCPeaCcTBOM UMNNUHBI MNn
hopMMpPOBaHUS 3HaHWI, MOZynst U Ux
YMEHWI, HaBbIKOB) HaMMeHoBaHwue)
OrK-1 OlK-1.1 8Hamb: OCHOBHbIE NO- 1.Cuctemsl Ko-

VYerTHbIi onpoc
(YO)
Tectupoanue (T)
Kountponbnas pa-
6ora (KP)
CamocTosTenbHas
pabora (CPC)
Konnoksuym
3auet

OK3aMeH

Ymems: aHanusmpoBaTtb
anrebpanyeckue ypaBHe-
HUS NEPBOWN U BTOPOW CTe-
neHy Ha NIIoCKOCTU U B
NpOCTpaHCTBE, CTPOUTb
COOTBETCTBYIOLMNE UM NK-
HUW 1 NOBEPXHOCTK, onpe-
AensTb BUA KPUBLIX U MO-
BEpPXHOCTEWN BTOPOro Mo-
psAka, AokasblBaTb OC-
HOBHble TEOPEMbI aHanu-
TUYECKOW reOMeTpUmn U
peluaTb 3ajauu;

1.Cucrtemsbl Ko-
opauHart. Bek-
TOpbI 1 NpsAMas
NWHWSA Ha nnoc-
KOCTW.

2. Kpusble BTO-
poro nopsigka.
3. BekTophbl B
NMpOCTpaHCTBe.
4. YpaBHeHune
NMOBEPXHOCTU U
KPUBOW B Npo-
CTpaHcTBe.

5. NoBepxHOCTH
2-ro nopsigka.

VYeTHBI onpoc
(YO)
Tectupoanue (T)
KonTponbHas pa-
6ora (KP)
CamocrosiTenbHast
pabora (CPC)
Komnoxsuym
3auer

OK3aMeH

Brniademb: OCHOBHbIMMA
MeTodamMm uccrnegoBaHus
anrebpaunyeckmx NMMHUA 1
NoBEPXHOCTEN NEPBOro U
BTOPOro nopsigka, OCHOB-
HbIMM MeToAamu gokasa-

1.Cuctembl Ko-
opauvHaT. Bek-
TOpbIl U NpsMas
NVHMSA Ha Nnoc-
KOCTMW.

2. Kpusble BTO-

YcTHbIH onpoc
(YO)
Tectupoanue (T)
KonTponbHas pa-
6ora (KP)




TenbCTBa TEOPEM U pelle- | poro nopsaka. CamocTosTensHast

HWA 3aday aHanuTudeckon | 3. BekTopbl B pabota (CPC)

reomeTpumn. npocTpaHcTBe. Komnoksuym
4. YpaBHeHune 3ayer
MOBEPXHOCTN U DK3aMeH

KpMBOW B Mpo-
CTpaHcTBe.

5. NMoeepxHocTM
2-ro nopsagka.

MpomexyToyHas aTrecTaumsa KM

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

19.2. OnucaHue KpuTepueB M LiKanbl OLEeHMBAHUA KOMMETEeHUUN (pe3ynbTaToB OOy4eHus1) npu
NPOMEXYTOYHOMN aTTecTauumn.
Ona oueHuBaHua pe3ynbTatoB OOy4YeHUS Ha 9SK3aMeHe/3adyeTe MCMonb3ylTca cneayrolme

nokasarenu (3YHbl 13 19.1):
1) 3HaHKWe yyebHOro marepmana u BnageHne NOHATUNHBIM anmnapaTom aHaNMTUYECKON reOMeTpUM;
2) yMeHue CBA3bIBaTb TEOPUIO C NPAKTUKOW;
3) yMeHue nnnocTpnpoBaTtb OTBET NpuMepamMu, dakTtamu, AaHHbIMU Hay4HbIX UCCNeSoBaHNi;
4) ymeHne aHanuampoBaTb anredpanyeckme ypaBHEHUSA NMEPBOW M BTOPOW CTEMEHM Ha MITOCKOCTU U B
NPOCTPaHCTBE, CTPOUTbL COOTBETCTBYIOLLME MM FMHUW U MOBEPXHOCTU, OMNpedensaTb BUO KPUBbLIX W
NoOBEpPXHOCTEN BTOPOro nopsiaka, 4okasbiBaTb OCHOBHbIE TEOPEMbI aHaNUTUYECKOM reoMeTpun 1 peLuaTtb
npakTnyeckme 3agayu;
5) BnageHne OCHOBHbIMM METO4aMN UCCIEAO0BaHUS anrebpandecknx NMMHUA 1 NOBEPXHOCTEN NEPBOro U
BTOPOro nopsiaka, OCHOBHbLIMW MeToA4aMW AoKasaTenbCTBa TEOPEM U pPeELLeHNs 3adad aHanmMTU4EeCKOn
reomeTpum.

[na oueHMBaHMsa pe3ynbTatoB 0Oy4YeHUS Ha 3K3aMeHe ucnonb3yeTcsa 4-6annbHasi Lwkana:
KOTSIMYHO», «KXOPOLUOY, «Y4OBMETBOPUTENBHOY, KHEYAOBNETBOPUTENBHOY.

[nsa oueHMBaHUA pesynbTaToB 06y4YeHNsa Ha 3a4eTe UCMOMb3YEeTCHA — 3a4TEHO, HE 3a4TEHO.
CooTHoLeHVe nokasaTenen, KpUTEPUEB W LLKArbl OLLEHUBAHWS pe3ynbTaToB 00yYeHns:

YpoBeHb
KpuTepuu oueHuBaHna KomneTeHunm cdopmmpo- Llikana oueHoK
BaHHOCTM
KoMneTeHunin
lMonHoe coomeemcmeue omeema obyqarowezocs 8cem nepeyucsieH- | losbiweHHbIl Omnu4Ho
HbIM KpumepusiM. [1poOeMOHCMPUPOBaHO 3HAHUE OCHOBHbLIX [MOHS- ypo8eHb
mud, onpedenieHUss 8EKMOPHOU anzebpbl u aHaumu4yeckol eeomem- (3a4meHo)
puu OCHOBHbIX 3adady aHanumuyeckolu eeomempuu, QOpPMynIupPOSKU
meopem u mMemoObl ux Ookasameribcmea, yMeHuUe aHanu3uposams
aneebpaudeckue ypasHeHUs repeol u 8mopoli cmerneHu Ha MioCKo-
cmu u 8 IpocmpaHcmee, Cmpoums coomeemcmeyrwue UM JUuHUU U
rnosepxHocmu, orpedensims U0 Kpuebix U rogepxHocmel 8mopozo
rnopsidka, OoKa3bl8amb OCHOBHbIE MEOPEeMbl aHanumu4yeckol eeo-
Mempuu u pewamp 3adayu, enadeHue 0CHOBHbLIMU MemodaMu uccrie-
dosaHus anzebpaudeckux nNUHUU U nosepxHocmedl repeoeo U 8mMopo-
20 rnopsidka, OCHOBHbIMU Memodamu OoKazamesibcmea meopeMm U

peweHus1 3aday aHanumu4yeckol 2eomempuul.

Omeem Ha KOHMPOIIbHO-U3MepUMEesbHbIU Mamepuarn He coomeem- | basoebil ypo- Xopowo
cmeyem 0OHOMY U3 MepeYuUcCriIeHHbIX rokazamersel, Ho obyyarouulcs 8eHb
O0aem npasusibHblie omeembl Ha 00MOIHUME bHbIE 80MPOChH. (3aymeHo)
HedocmamoyHo npodeMoHCMpUPO8aHoO yMeHuUe aHanusuposamb asi-
2ebpaudecKkue ypagHeHUsI rnepsoll u emopol cmerneHu Ha MiaocKkocmu
U 8 nMpocmpaHcmee, unu Cmpoums Coomeemcmsayouue UM UHUU U
rnosepxHocmu, ornpedesnsimb 8Ud Kpuebix U r1osepxHocmeli 8mopozo
rnopsidka, OoKa3bl8amb OCHOBHbIE MEOPEeMbl aHanumu4yeckol 2eo-
Mempuu unu pewams 3adaqu.




Unu codepxxamcsi omoesibHble rnpoberbl npu UCnoib308aHUU OCHO8-
Hbix Memodoes uccredosaHus anzebpaudeckux fUHUU U MOBEPXHO-
cmel nepgozo u 8mMopozo rnopsidka, unu memodos Ookazamesibcmea
meopem u pelweHus 3aday aHanumuyeckol 2eomempuul.

Omeem Ha KOHMPOIbHO-U3MepumerbHbIl Mamepuan He coomeem-
cmeyem obbiM 08yM U3 MEPeYqUC/IeHHbIX rokasamernel, ob6yyaro-
wulicss daem HernosHble omeembl Ha OO0MOIHUMEbHbIE B0IPOCHI.
LlemoHcmpupyem yacmu4yHoe 3HaHUe OCHOBHbLIX MOHSMuL, ornpede-
neHuli eekmopHoUl an2ebpbl U aHanumuyeckol 2eoMempuu, OCHO8-
HbIX 3aday aHanumu4deckol seomempuu, ¢hopMyIuposKU meopem U
mMemoO0sb! ux dokazamerniscmea Unu He ymeem aHanausuposams anzeb-
pauydeckue ypasHeHUs1 nepsoli U 8mopoli cmerneHu Ha r0CKocmu U 8
rpocmpaHcmee, usu cmpoums coomeemcmeyowue UM JUHUU U 1o-
gepxHocmu, orpedeniimb 8Ud KpusbiX U rosepxHocmel 8mopoao no-
psiOka, Ookasbleamb OCHOBHbIE MEOPEeMbl aHanumuyeckoli eeomem-
puu unu pewams 3adauyu.

Unu umeem He nonHoe nipedcmassieHue 06 Ucrnonb308aHUU OCHOBHbIX
memodoe uccriefoeaHusi anzebpaudyeckux nuHuUl u rnosepxHocmel
nepeo2o U 8mopoz2o nopsidka, unu memodos, doryckaem cyuie-
CmeeHHble owWUbKU rpu dokazamenbcmee meopeM Unu peuweHuu 3a-
day aHanumu4eckol eeomMempuu.

lNopoeoenili
ypOBeHb

Yoosnemsopu-
mersibHO

(3a4meHo)

Omeem Ha KOHMPOIIbHO-U3MepUMesbHbIl Mamepuasa He coomeem-
cmgyem obbiM mpem U3 rnepeyducrieHHbIX rnokasamesned. Obyyaro-
wutcss 0eMoHCmMpupyem oOmpbI8OYHbIE, (hpacMeHmapHbIe 3HaHUS,
donyckaem epybbie owubku rpu dokasameribcmee meopem uniu pe-
weHuu 3aday aHanumu4eckou seomempuu.

Heydosnemeopu-
meJibHO

(He 3aumeHo)

19.3. TunoBble KOHTPOINbHbIE 3a4aHUA UM UHble MaTepuarnbl, Heo6XoAuMble ANsl OLEeHKU 3Ha-
HUWA, YMEHUIN, HABbLIKOB U (MNK) onbITa AeATENILHOCTU, XapaKTepusylLwue 3Tanbl (POpMUPOBaHUS

KOMNeTeHUUI B npoLecce 0CBOEHUsA o6pa3oBaTenibHOM NporpaMmmbl

19.3.1. NepeyeHb BONPOCOB K 3K3aMEHY:

JlexapToBbl KOOPIMHATHI, TPOCTEUILINE 3a1a4H.
TeopemMa UeBsl.

KOOpI[I/IHaTBI BCKTOpA, KOJJIMHECAPHBIC BEKTOPLI.

[Tpsimast Ha MIIOCKOCTH, MTyYOK MPSIMBIX.
PaccTosiHre OT TOUKH 10 IPSIMOMA.
[IpeobpazoBanue CUCTEMBI KOOPAUHAT.
NuBepcusi.

RHBROo~NoOO~WNE

12. VI3yueHue KOHMYECKUX CEUCHUII.

13. KacarenpHasi K KOHUYECKOMY CEUEHHUIO.

14. ®oxanbHbIE CBOKWCTBA KOHUYECKUX CEYEHUH.
15. Onrnueckue cBOWCTBA.

16. JInameTpsl.

17. Kiaccudukauus KpUBbIX BTOPOTO MOPSIIKA.
18. HMuBapuaHTHI.

19. LleHTpsl KPUBBIX BTOPOTO MOPSIIKA.

YpaBHEHUE NTUHUY, TIOJISIPHBIE KOOPAWHATHI, apAJUIEIbHBIN ITEPEHOC.

Pazmoxxenue 1o ABYM HCKOJUIMHCAPHBIM BCKTOpaM, CKAJIIPHOC IMTPOU3BCACHUC.

0. Konnueckue cedyeHHs, KOHHYECKUX CCUCHHUI B ITOJISIPHOM CHCTEME KOOPAMHAT.
1. VYpaBHEHHS KOHMYECKUX CEYEHUH B JIEKAPTOBOM CUCTEME KOOPAUHAT.




20. Ilpumenenus GOKaIbHOTO CBOMCTBA TUIEPOOIIBI.

21. BexTopsl B IpOCTPaHCTBE, PA3I0KEHUE IO TPEM HEKOMILIAHAPHBIM BEKTOPAM.
22. BektopHOE NpOou3BECHUE.

23. CwmemnaHHOE MPOU3BEICHNUE.

24. TlpeobpazoBaHue CUCTEMbI KOOPIUHAT B POCTPAHCTBE.

25. VYpaBHEHHE IOBEPXHOCTH M KPUBOH B TIPOCTPAHCTBE.

26.  YpaBHEHHE TUIOCKOCTH, PACCTOSTHUE OT TOYKH JIO TUIOCKOCTH.

27. YpaBHEHHS IPSIMOH B IPOCTPAHCTBE.

28. IlpsMas ¥ TUIOCKOCTb.

29. Dnnuncouj, rurnepOOoIOnIbI.

30. IlapaGosioubl, KOHYC, TUITHHAPHI.

31. VYmnporieHue ypaBHEHUS TTIOBEPXHOCTH.

32. Knaccudukaius noBepXHOCTEH 2-T0 MOPSAKa.

33. IIpsmonuHeliHbie 00pa3yromnue.

34. IlpsmonuHelHbIE 00pa3yOIIHNE OHOMOIOCTHOTO runepbotona 1,2.
35. IIpsamonuHeiiHbIe 00pa3yONIHe TUIIEPOOTUISCKOTO apadorona.
36. Kpyrossie ceueHusl.

37. JlmameTpaibHbIE TNIOCKOCTH.

38. IlnockocT CUMMETPHH.

39. T'naBHbIC HampaBlICHUS.

40. VHBapuaHThI IOBEPXHOCTEH.

41. TlpoekTHBHBIE MPOCTPAHCTBA, AHTAPMOHUUECKOE OTHOIIICHHUE.

19.3.2. NMepeyeHb NpakTUYECKUX 3a8aHUN

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

2. lanbl ABe BepIIMHBI TpeyroibHuka A(2, 2), B(3, 0) u Touka nepeceuenus ero meauan O(3, 1).
Haiitu tpetsto Bepmnny C.

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

4. CTOpOHBI TPEYroJbHUKA BhIpaXKatoTcs ypaBHeHUsMU X +3y—2=0, 2x+y+5=0,3x-4=0.
HaiiTu ypaBHEHHS BBICOT 3TOT0 TPEYTOJIbHUKA.

5. Ha mpsimoit 4x + 3y — 12 =0 HaiiTu TOUKy, paBHOyIaleHHY!0 OoT Touek (—1,-2) u (1, 4).

6. Jlanbl ypaBHEHHUs ABYX CTOpPOH mapayuienorpamma X +y—1=0, 3X—y+4 =0 u TOYKa nepece4eHus
ero quaronanei (3, 3). Haiitu ypaBHEHUS IBYyX APYIMX CTOPOH.

7. Ha ipsimoit x + 3y =0 HalTH TOYKY, paBHOYJAJIEHHYIO OT Hadaixa KOOPAWHAT U OT IpsiMOl X + 3y — 2
=0.

8. ana nmpsimast 3x — 4y — 10 = 0. Haiitu ypaBHEHHE NPSMOH, MapaJICIbHONW JAHHON M OTCTOSIIIEH OT
HEE Ha pacCTOSHUU 3 €IMHULL

9. Haiitn paccTostHue Mexay napayienbHbIMU 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 KacaTeJIbHBIX K OKPY>)KHOCTH C LIEHTpaM B Touke (3, 6) u paauyca g\/85

NPOXOJAIINX uepe3 Touky (1, —2).

12. Haiftu yron mexnay OuccekTpucamu yrioB, 00pa3yeMbIX IpsiMbIMU 3X +4y —9=0 u
12x +9y -8 =0.

13. Haiitn ypaBHEeHHE OMCCEKTPUCHI BHEIITHETO YIila A TpEYroJbHHUKA C BEPIIMHAMHU
A0, 0), B (3,0), C(,7).



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

15. lanst nentp kBaapata C(—1, 0) u ypaBHeHue croponsl X + 3y — 5 =0. CocTaBuTh ypaBHEHHS
OCTaJIbHBIX TPEX CTOPOH.

16. B npsitMOyroasHOM paBHOOEAPEHHOM TPEYTOJIbHUKE JaHbl ypaBHEHHE KaTeTa y = 2X U CepeiuHa -
noteny3sl K(4, 2). HaiiTu ypaBHEHUS IBYX IPYTUX €r0 CTOPOH.

17. BpluncnuTh KOOpAUHATHI BEPLIUH poMOa, ECJIM U3BECTHBI YPaBHEHUS JIBYX €0 CTOPOH: 2X —oy —1 =
0, 2Xx -5y —34 =0 u ypaBHeHHE OJTHOM U3 ero quaronanei: x +3y—6=0.

18. 3nas ypaBHenue 3x —2y + 6 =0 0JHOI U3 CTOPOH yrjia U ypaBHEHHE ero OMCCeKTPHUCH X —3Y + 5
=(, cocTaBUTh ypaBHEHHE BTOPOIl CTOPOHBI yIiia.

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

20. HaiitTu ypaBHEHHE OKPYKHOCTH, LIEHTP KOTOPOH JIEKUT B TOUKE (4, 7) M KOTOpas KacaeTcs MpsiMon
3X—-4y+1=0.

21. Hanucatp ypaBHEHUE KacaTeIbHOM K OKpyx’HocTH (X +1)2 + (y—3)2 =25 B Touke (3, 6).

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

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

25. Onpenenuth SKCUEHTPUCUTET JUIUIICA, €CITU OTPE30K, COSNUHSIOMMUN ero GOKYyChl BUACH U3 KOHIIA
MaJioi OCH MOJI IPSIMBIM YTJIOM.

26. OnpenenuTth SKCUEHTPUCUTET IUIUIICA, €CITU PACCTOSIHHE MeXAY (OKycaMH PaBHO PACCTOSHUIO MEXK-
1y KOHIIaMH OOJIBIIION U Majol OCel.

27. OnpenenuTth SKCUEHTPUCUTET JUIUIICA, €CITU ero 0O0JIbIIas 0Ch BTpOe 00JIbIle MaJIOH.

28. 'mnepOoiia kacaercs npssMoit x — Yy —3 =0 B Touke (5,2). CocraBUTh ypaBHEHHE 3TON THIIEPOOITHI.
29. Jlana mapabona y2 = 6x. Uepes Touky (4, 1) mpoBecTH Takyro XOpAy, KOTOpasl IeIuiack Obl B 3TOM
TOYKE MOMOJIaM.

30. Haiitu ypaBHEHUsI AHaMeTPOB Mapaboiibl y2 = 8X, COMPSHKEHHBIX C XOPJIaMU, HAKJIOHCHHBIMH K HUM
oA yriioM B 45°.

40. Haiitu Takyro TOUKy Ha mapadosne y2 = 12X, 9ToObI KacaTeiabHasi B Hel 00pa30BbIBaJIa C OCHI0 CHUM-
MeTpuu napabois! yroia B 30°.

41. Jlana napa6ona y2 = 10x. Haiitu x 3T0if mapabose kacaTeabHblE B TOUKAX, B KOTOPBIX OHA Mepece-
Kaercs ¢ npaAMoil y =4x — 5.

42. OmpenienuTh Yrosl Mexy BeKTopaMu a U b, ecnu Bektop a+ 3b meprneHAMKYIspeH K BeKTopy 7a
— 5b, aBekTtop a—4b mepneHAMKYIspeH K BeKTopy 7a—2b.

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

JIMHEapHbIe OMCCEKTPHCAaM YIJIOB 3TOTO TPEYTOJbHUKA.

44. Jloxa3aTb, YTO CyMMa BEKTOPOB, COETUHSIONIUX LIEHTP MPaBUILHOTO TPEYToJIbHUKA C €r0 BEpIINHA-
MU, paBHa HYIJIIO.

45. I1pu xakom 3HaueHUU KodhduIeHTa oo BEeKTOpbl p = aatSb u q=3a—b oxaxyrcs KolmuHeap-
HBIMH, €CJIU @ U b He KOJUTMHEapHBI?

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

47. BeluncnuTh 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, BeIUHCIUTDH JUIMHY ero BeiIcoTel CD mpu ycioBuM, 4TO BEKTOPH P U ( —
MEPIEeHIUKYIISPHBIE APYT IPYTY €AMHUYHBIE BEKTOPHI (OPTHI).

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

50. BbraucnuTh miIonaap napaiienorpaMmMa, ocTpoeHHoro Ha Bekropax AB=m +2n u AD=m - 3n,
rie |/m|=5,n|=3u (m” n)=n/6.



51. Bekrop X, mepneHIMKYISIpHBIN K BekTopam a=(4;-2;-3) u b=(0; 1;3), obpasyer c ocbto Oy
TyHo# yroJdi. 3Has, 4To | X | = 26, HAUTH €r0 KOOPANHATHI.

52. BBIUMCIUTE CHHYC yriia MEXIy AUAarOHAISIMU HapajjieiorpaMma, MOCTPOSHHOTO Ha JaHHBIX BEKTO-
pax a=2m+n—p u b=m-3n+p, r1e m, n ¥ p— B3AUMHO NEPIECHIUKYISIPHbIC €AUHUYHBIEC BEK-
TOPBI.

53. Haiitu Touky, cuMmMmeTpruuHyro Touke A( 3; —7; 5) OTHOCHUTEIBHO IUIOCKOCTH 2X — 6y + 32 — 42= 0.
54. B nyuke, onpeaensieMoM IIOCKOCTIMHU

X+y—-22—-6=0 u x—2y +5z2 — 1= 0, HANTH IUVIOCKOCTH, IEPIICHANKYJISIPHBIE K STUM OCHOBHBIM
IJIOCKOCTSIM.

55. Yepes Touky M(-5; 16; 12 ) mpoBeneHsI IBE INIOCKOCTH: OJHA U3 KOTOPBIX coAepKuT ock OX, npy-
rass —ocb OY. BBIYHCIUTE yroi MEXy STUMHU JABYMS TIIOCKOCTSIMHU.

56. Hamucatph ypaBHEHHUE TUIOCKOCTH, NMIEPIEHANKYISIPHON K IIIOCKOCTH S5X —Y +3Z — 2 = (0 u nepeceka-
IOILIEH ee Mo MPSIMO, Jexarien B riockoctu xOy.

57. Yepes nuHUIO nepeceyeHus mIockocTel 4x —y+32—1=0 u x+5y—z+2 =0 npoBecTH IIoC-
KOCTb, IEPIEHIUKYISIPHYIO K TNIOCKOCTH 2X —Y + 52 -3 =0.

58. IIpoBecTH MIOCKOCTh Yepe3 MePIeHIUKYISPhI, OMyIIeHHbIe U3 Touku A( —3; 2; 5) Ha mIockocTu
4x+y—-3z2+13=0u x—-2y+z-11=0.

59. CoctaBuUTh ypaBHEHUE TIOCKOCTH, TTpoxo e yepes Touku L( 0;0; 1) u N (3;0; 0) u o6pasy-
foeid yron B 60° ¢ miockocteio XOy.

60. B myuke, onpenensieMoM miockocTsiMu 2Xx +y—3z+2=0 u 5x + 5y —4z+ 3 =0, HaliTu ABE mep-
NCHIUKYJIIPHBIC APYT K APYTY IJIOCKOCTH, U3 KOTOPBIX OJHA MPOXOAUT yepe3 Touky A(4;—-3;1).

19.3.3. TecTtoBbIe 3agaHud

Ne BapuaHTsl 0TBETOB
3a1a- Ycnosue 3agaun 1 2 3 4
Aa-
HUS
1 X2 yz
DKCIEHTPUCUTET TUIIEPOOJIBI TR 1paBen 4/5 5/4 5/3 4
2 Kakwe u3 9eTrIpex mI0CKOCTEH! SBITIOTCS B3aUMHO TIep-
TICHIUKYJIIPHBIMH:
(a) x+y—-z-1=0,
(6) 2x—2y+5=0, @n@® |@un@ |©unE |6«

(®) x+y-z-1=0,
(r) Xx+y—-z-1=07?

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

4 | Bompmas mosnyock ammunca 4x° +25y* =100 pasna 4 25 5 2

Kakas n3 miockoctei

(a) 5x—2y+3z+1=0,
(06) 5x+2y+3z+2=0,
(B) 2x-5y+5=0, (a) (6) (B) (r)
(r) 2x-5y+z+5=0

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

6 Kakue u3 nepeuncieHHbIX nap IpsSMBIX SABISIOTCS B3aUMHO ( a) 1 (b) ( a) 1 (d ) (b) 1 (d )

??;SET%H?;:%T? (b)3x-5y+8=0; (c)3x=5;] 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 NapajIEIOrpaMmMa
5Xx—3y—-14=0; 5x-3y+8=0; 2x+y+1=0.| y=-2X 2x+y=4| y=2x-10| 2x+y=10

VYKaKUTE YEeTBEPTYIO CTOPOHY.




8 VYron Mexay miaockocTamMu 4X—2y+3z+7=0 u
4x—2y+3z+1=0 pasen 90° 60° 30° 0°

9 Pacctosinue mexny npsameiMu 4X—3y+7=0 u
4x—-3y+2=0 pasHO

10 W22

OKCLEHTPUCUTET 3JIUIICA > + 9 =1 paBeH 0.8 05 0.9 0.7

11 2 2

e Gomsr — - =1
KCLIEHTPUCHUTET TUNEPOOIIBI T paBeH 14 1.25 12 1,55

12 | Kaxas u3 npsiMbIx

x_y-1
@ ==

z-4
3
X y-1 z-4
6 —_—_——
© 5 1 -3
X+2 'y 7+
® 5 T% s
x_y+l_z-2
W 5= 2"
MepHeHANKYIsIpHa tockoctd 2X—5y+102+5=07

4 (a) ©) (8) (™)

19.3.4. NMepeyeHb 3agaHN AN KOHTPOINbHbIX paboTt

1. KoHTponbHasa pabota no teme «lpsimas NMHUA Ha NNOCKOCTU»:

Bapuant Nel
1. ITpoBeputk, uto mpsimeie Y = 3x-1, x-7 y= T u X+ y— 7 =0 cnyxar croponamn paBHOGEIPEHHOTO
TPEYroJbHHUKA.
2. CocTaBUTh ypaBHEHHE MPSAMOIA, IEISIIIEH MOMOTAM OTPE30K MEKIY TOUKAMH A(—3; 2) u B (5, — 2) u obpa-
3yIomie ¢ oTpe3koM AB yron BaBoe Ooibleit, uem ¢ ockio OX.
3. Haiiti nentp kpyra paguyca =8 U Kacarouierocst IByxX npsmbIX: 3X — 4y +10=0 u 3X+ 4y =0.
4. CocraBuTh ypaBHEHHUs CTOPOH poM0Oa, 3Hasi JABE IPOTHUBOJIEKAIINE €r0 BEPIIHHBI A(—3; 1) , B (5, 7) U IUI0-

maap pomoba S=25 edz.

5. CocTraBuTh ypaBHEHUsS] CTOPOH TPEYrOJIbHHKA, 3HAs OJHY M3 €ro BEPIIMH A(3, — 4) 1 YpaBHEHHUS JIBYX BBICOT

IX—2y—-1=0 u 2X-7y—-6=0.

Bapuant Ne2
1. 3Hast ypaBHEHUs GOKOBBIX CTOPOH PaBHOGEAPEHHOTO TpEyroabHuka Y = 3u X— Y+ 4 =0, cocrasurs ypas-
HEHWE TPEThE CTOPOHEI, TIPH YCIOBHH, YTO OHA TIPOXOAUT YE€PE3 HAUAIO KOOPIHHAT.
2. CoCTaBUThL YpaBHEHHUS CTOPOH TPEYTOJNLHUKA, 3Has JBE €r0 BEPUINHEI A(3, 5) , B (6, 1) M TOUKY TepeCceueHUs
€ro MeIMaH M (4; 0)
3. Ha ocu opHAT HAWTH TOYKY, OJMHAKOBO YAaJE€HHYIO OT Hayaja KOOPJUHAT U OT IPSIMOM 3X — 4y +12=0.
4, HaiiTit TOYKy, CUMMETPHUYHYIO TOUKE Q (—2; — 9) oTHOCHTENbHO mpsiMoit 2 X + 5y —-38=0.
5. B TtpeyronsHuke A(—3, - 1) ., B (1, - 5) , C (9, 3) , croporbl AB u AC pasjeneHsl B OTHOLIEHUH

A =3, cuuras or obueit BepmHbl 4. [IpoBepuTh, YTO MpsMBIE, COSANHSIOMNE TOYKH ICICHHUS C IPOTHUBOJIESKAIINMHU
BEpIIMHAMH, 1 MeinaHa AM mepeceKaroTcst B OJTHOH TOUKe




Bapuant Ne3

T

1. U3 Touxknu A(6, 9) HaIlpaBJIeH JIy4d HOJ YIJIOM Z k mpsmoit Y = — X+ —. Haiitu ypaBHeHue ny4a, oTpa-
JKEHHOT'O OT 3TOM MPsIMOI.
2. CocTaBuTh ypaBHEHHsI KATETOB MPSIMOYTOJIBHOTO TPEYroJbHUKA, MJIOAAb KOTOpOro paBHa 20 en’., ecii M3BECTHO,

YTO €ro ruroTeHy3a JICKUT Ha OCU a6cuncc, a BEpIIrMHa IpAMOTo yrijia COBIagacT € TOYKOM C (_1, 4) .

3. Ilan TpeyroabHHUK A(l; 2) , B (3, 7) , C (5, —13) BBIYMCIIUTE IUIMHY TIEPIEHAMKYJIAPA, OMYLIEHHOTO U3
BEPIIMHLL B Ha MEIUaHy, IPOBEICHHYIO U3 BEPIIUHBI A.

4. JlaHbI BEPIIMHBI TPEYTONBHUKA: A(—G; - 3) B(—4; 3) , C (9, 2) . Ha Buytpenneii 6uccektpuce yrina A
HANTH TaKyto TOUKY M, 9TOOBI 4eThIpeXyrodsHUK ABMC okazaincs Tpanemnuei.

IMpsvbie 3X + 4y —-30=0 u 3Xx-— 4y +12 =0 «xacarorcs okpyxuoctn, paguyc kotopoii R = 5. Bbrumcants

IUIOIIAb YETHIPEXYTOJIbHNKA, 00Pa30BAHHOTO 3THMH KacaTEeIbHBIMHU U paflyCaMu Kpyra, IPOBEACHHBIMU B TOYKH KaCaHUSI.
Bapuant Ned

1. CocraBuTh ypaBHEHHsl KAaTETOB IPSIMOYTOJILHOIO PaBHOOEIPEHHOTO TPEYroJbHUKA, 3Has ypaBHEHHE T'HIIOTEHY3bI

y= 3X+5u BEPILIMHY HPSIMOTO yIia (4, — 1) .
2. IIpoBepUTH, YTO TOUKH A(—Z, - 2), B(—3, 1) , C (7, 7) u D (3, 1) CIy’aT BepIIMHAMH Tpanenuu

U COCTAaBUTb YPABHEHUS CPEIHEH JIMHUYU U JUaroHajlel 3TOU Tpaneluu.

3. Ha paccrosHum 5 eauHHI OT TOYKH C (4, 3) MPOBECTH MPSAMYIO, OTCEKAIOIIYI0 PABHBIE OTPE3KH Ha OCSAX KOOp-
nuHaT (18 Oaiios).

4. JlaHbl 7IBe BEPIIHHBI TPEYTOIbHUKA A(—G, 2) , B (2, — 2) u touka H (1, 2) MepeceyeHust ero BBICOT.
Brrancnuthk KoopauHATH TpeThel BepumHbl C (22 Oamna).

5. CocraBuUTh ypaBHEHHUSI CTOPOH TPEYTOJIBHHKA, 3HASA OJHY M3 €r0 BEPIINH A(—4; 2) 1 ypaBHEHHS ABYX MEIUAH:

3X—2y+2=0 u 3Xx+5y-12=0.

2. KoHTponbHas pa6oTta no teme «BekTopHas anre6pa u npsiMas U NJIOCKOCTb B MPOCTPAHCTBEY:

BAPUAHT Nel

1. Bexktopsr @, b, ¢ u d ceazaust cootHourenusmu al\b = ¢/\d, a/\c = b/Ad. Jloka3aTh KOJUIMHEAPHOCTh BEKTOPOB
a-dub-c

2. Tlpu kakoM 3HaueHnU KO3(pduIMEHTa o BeKTOPBI P = aa+bb u =3a—b okaxyTcs KOJUIMHEAPHBIMH, €CIIH @ U
b me kommHeapHBI?

3. Haiitu touky, cummerpuunyio Touke A(3; -7; 5) oTHocuTenbHO miockocTu 2X - 6y + 3z - 42= 0.

4. B myuke, onpenensieMoM 1ockocTsiMu 3X+ Y -2z2 -6=0 u X- 2y +5z - 1= 0, HaiiTu MJIOCKOCTH, NEPIEHUKYIISIPHBIE K
3THUM OCHOBHBIM IIJIOCKOCTSIM.

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

5. Hammcarts ypaBHEHHE IUIOCKOCTH, IPOXOJSIIECH Yepe3 MpsaMyro U MapajuieNIbHON MpsMOi

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

BAPUAHT Ne2

1. BBIYHCIUTD JUIMHY AMATOHAJICH MapajuieiorpaMMa, IoCTPOSHHOro Ha Bektopax A =5p +2q u B = p - 3q, eciu u3-

BECTHO, YTO |p|=\/§, lql=3 u (pq)=mnl/d
2. 3Has nBe cropoHsl Tpeyronsauka AB =3p -4q n BC = p + 5q, Beramciuts anmuny ero Beicotsl CD mpu ycnoswuwn,
YTO BEKTOPHI P W (] — MEePIEHIUKYIISIPHbIE APYT APYTY €ANHHYHBIE BEKTOPHI (OPTHI).



3. Yepes touky M(-5; 16; 12 ) mpoBeleHbI JBE IIOCKOCTH: OJHA U3 KOTOPHIX coaepkuT ock OX, apyras —oce OY.
BBIUUCAUTD YO MEX/Y THMH JIBYMSI IIJIOCKOCTSIMHU.

4. Hanwucath ypaBHEHHE IIOCKOCTH, MEPICHAUKYIAPHO# K miockocT 5X -y +3z — 2 = 0 u mepecekarowiei ee o mpsi-
MO, niexxarie B miockoctu XOy.

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

5. Yepes mpsmyro MPOBECTH INIOCKOCTH, IEPIIEHANKYISIPHYIO K IIIOCKOCTH

X+4y—-3z+7=0.

BAPUAHT N3

1. BekTtop M, neprneHAUKYISApHEIH K ocu Oz u k Bektopy a = ( 8; —15;3), obpasyet octpsiit yroin ¢ ocbto OX. 3Has,
uyto | M| =51, HailTi ero KOOPAUHATEHL

2. BbIUMCIUTS MJIOMIA/b TapalIeiorpaMma, MOCTPOSHHOro Ha BekTopax AB=m+2n u AD=m-3n, roe | m|=5,
[In|=3mw (m~n)=xn/6.

3. CocraBuTh ypaBHEHHE IIIOCKOCTH, TIpoxosiueii yepes Touku L( 0; 0; 1)

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

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

5. Ilpoeputh, 9TO MpsSIMBIE

NIEPECCKArOTCA, U HallMCaThb ypaB-

HCHUC IIJIOCKOCTH, HpOXOL[}IU.lCﬁ 4e€pe3 HUX.

BAPUAHT N4

1. Bekrop X, meprneHIUKYIspHbIA K Bektopam a = (4;-2;-3) ub=(0;1;3), obpasyer c oceto Oy Tymoii yrou.
3Has, uto | X | =26, HaliTH ero KOOPAUHATHI.

2. BpuuCIUTE CHHYC YIila MEXAY AHaroHaJIAMH HapajulenorpaMMa, IOCTPOSHHOTO Ha JaHHBIX BEKTOPaxX
a=2m+n-pu b=m-3n+p, Tae M, N ¥ P — B3aUMHO NEPICHIUKYJISIPHBIC OPTHL.

3. UYepes oce Oz mpoBecTH INIOCKOCTH, 00pa3yOUIYIO € INIOCKOCTRI0 2X + Y —\/g 2—-7=0 yron =n/3.

4. Yepes nmuHuIo mepecedeHus miockocteit 4X—y +3z2—1=0 u X+ 5y -2z + 2 =0 npoBecTH IIOCKOCTh, IEPIICHIN-
KYIBIPHYIO K TuIockoctn 2X —Y + 52—-3 =0.

5. TIpoBecTH IUIOCKOCTB Yepe3 NEepIeHINKYJISAPbI, ONMYIIeHHbIE U3 TOUKH A( —3; 2; 5) Ha INIOCKOCTH
AX+y—-3z+13=0mu x-2y+z-11=0.

19.3.5. TeMbl KypcoOBbIX paboT — He IPEYCMOTPEHBI.
19.3.6. Tembl pedpepaToB — HE ITPEAYCMOTPEHBI.

19.4. MeToamyeckne martepuanbl, onpegensiowme npoueaypbl OLEHMBAHUA 3HAHUW, YMEHWUN,
HaBbIKOB U (MNKN) ONbiTa AeATENIbHOCTU, XapaKTepU3yrLWmXx atTanbl popMUpPOBaHUA KOMNETEHLUN

OueHKa 3HaHWIN, YMEHUN N HaBbIKOB, XapakTepusyloLwiasa atanbl (hOpMUPOBAHNA KOMMETEHLMA B
pamMKax UsyvyeHus ANCUMNITMHBbI OCYLLIECTBNAETCA B X04e TEeKyLLEen U NPOMEXYyTOUYHOW aTTecTauun.

Tekywaa aTrectaums NPOBOAUTCS B COOTBETCTBUM C [MonoxeHnem O Tekyllen atrectaumm obyya-
IOLLUXCA MO nporpamMmam BbicLLero obpasoBaHna BopoHEXCKOro rocygapCTBEHHOMO yHMBepcuTeTa. Te-
Kyllasa aTTectaumsi NpoBOAMTCA B hOpME ycmHoe2o onpoca (UHOUeUdyasbHbIl Onpoc); MUCbMEHHbIX pabom
(koHmMpornbHble pabomel.); mecmuposaHusi; Kputepum oueHnBaHus NpmMBeAeHbl BbILLIE.

MpomexxyToyHasa aTtTecTaunsd NPoBoOAMTCS B COOTBETCTBMM C MoNoxeHMeM O NPOMEXYTOYHON aTTe-
cTaumm obyyarLmnxes no nporpaMmmam BbicLLero obpasoBaHus.

KoHTpOnbHO-n3meputeneHble MaTepmanbl MPOMEXYTOYHOW aTTecTaumm BKIOYaoT B cebsa TeopeTu-
YyecKkue BOMPOCHI, NO3BONAOLLNE OLEHUTb YPOBEHb NOJTYYEHHbLIX 3HAHUIW N NpaKTUYeCcKne 3afaHus, Nnos-
BONSIOLLMNE OLEHUTb CTEeNeHb CPOPMMPOBAHHOCTU YMEHNIA N HABbLIKOB.

Mpy oueHuBaHUN UCMOMb3YTCA KONMMYECTBEHHbIE LWKanbl OLeHOK. Kputepun oLeHMBaHuSA npuBedeHb!
BblILLIE.
KonTtponsHo-m3MepurensHbiil MaTepuan Ne 1

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

2. Ipu KaKoOM yCIOBUH OTPE30K, COEAUHSIONMiA Touku A(ag, by) u B(ay, by), mepecekaer mojgoxuTenbHYIO HONTYOCh
ocu OX?

3. JlaH TpeyroibHuK A(l; 2) , B (3; 7), C (5; - 13) . BbIumciuTe JIMHY TIepIeHANKYIIApa, OMYIIEHHOTO U3

BEpLIMHBI B Ha MeJuaHy, IPOBEICHHYIO U3 BEPLIMHBI A.



o 2 2 o
4. HaI/I,HI/ITe YpaBHCHUSA COMPSAKCHHBIX ATUAMETPOB JJIJIUIICA 4X + 9y = 36 , OIUH U3 KOTOPbIX UMECT YI'JIOBOU 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 ¢ MexXIy BEKTOpaMu A_B u
CD.

6. Haiitu Touky, cummerpuanyio Touke A( 3; —7; 5) OTHOCHTENBHO INIOCKOCTH 2X — By + 32 — 42= 0.

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

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

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

KonTtponsHO-m3MepuTensHbIil MaTepuan Ne 2

1. VYpasaenue nunuu. [lomsspasie koopauHatel. [lapaenbHblil nepeHoc.

2. Haiftu KoopAuHATBI TOYKH, CHMMETPUYHOM TOUKE A(X, y) OTHOCHTEJIFHO OMCCEKTPUCHI BTOPOTO KOOPJHHATHOTO
yria.

3. CocTaBUTh ypaBHEHHE NPAMOii, JEJIALIEH MOTI0JaM OTPE30K MEXKTy TOUKAMH A(—3; 2) u B (5; - 2) 1 06pasy-

IoIIeH ¢ OTpe3koM AB yron BOBOE OOJNBIIEH, YeM C OCBIO X.
o 2 2 .
4. Haiinure ypaBHeHHs CONPSKEHHBIX AMaMeTpoB smiunca 4X° + 9y =1, onuH U3 KOTOPBIX UMEET yIIOBOH KO3 (-

duument K, =2/3. Cuenaiire uepresk.

5. Bekropsl @, D, C enuuuuHoil 1mMHEI 06pa3yioT momapHo yriasl 60°. HaiiTu yrom Mexay BeKTOpaMH a |
b-cC.
6. B nyuke, onpenensieMmoM miockoctsiMu 3X+Y —22—6 =0 u X — 2y +52 — 1= 0, HaliTH IIIOCKOCTH, NEPIICHANKY-
JISIPHBIE K 3TUM OCHOBHBIM IUIOCKOCTSIM.

7. Onpenenuts Buj nosepxHoctn XY = Z + 1 u cxemarnuecku u306pasuts ee.
8. Haricath ypaBHEHHE KacaTelIbHOM K okpyxkHocTH (X + 1)2 + (y — 3) =25 B Touke
@3, 6).

KouTponbsHo-uzMeputenbubiil Marepuai Ne 3

1. Koopaunate! Bektopa. Konmmueaprsie BekTopsl. PaznoxkeHne Mo JByM HEKOJUTMHEApHBIM BekTopaM. CKaIsipHOe
TIPOM3BEICHUE.
2. Hatit TOuKy, paBHOYAAJICHHYIO OT OCe KOOPIUHAT M TOUKU (3, 6).
3. [Tokazate, 4To MpsiMasi mapajuieTbHast aCUMIITOTe TUIIEPOOITBI, IepecekaeT runepooiy B oqHoi Touke. (IToropenos
I'masalV Ne22)

2 2
4. CylecTBYIOT Ju KacatenbHble, poseennbie k omwmncy 4X° +25y° =100 wus toukn A(1, 1). Ecnu na, To
HaMHIINTe UX ypaBHEeHUA. OTBET 000CHYITE.
5. Bekropsr A, b y C emuHuuHOl juiMHBL 00pa3yroT nmonapHo yriisl 60°. Haiitu yron Mexay Bekropamu d U
b+cC.

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

6. Hamnucate ypaBHEHUE IIIOCKOCTH, IPOXOASILEH YePE3 IPSIMYIO U NapajuleIbHON IpSIMON

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

2 2
Ornpenenuts BUJI OBEPXHOCTU (X + y) +2° =1 ucxemaruuecku n300pas3uTh ee.

JIOKaSaTB, YTO CyMMa BEKTOPOB, COCANHAIOMINX IEHTP MPAaBUJIBHOI'O TPEYTrOJIbHUKA C €0 BEPIIMHAMHU, paBHA HYJIIO.

KonTtponsHo-usmepurensHslil Matepuan Ne 4

=

IIpsimas Ha naockoctu. Ilydok npsimbIx. PaccTosiHre OT TOUKH O IPSMOH.
2. IIpu KaKOM yCIOBUH OTPE30K, COeAuHsIonmi Touku A(ag, by) u B(ay, ,), mepecekaer orpunaresHyIo moayoch
ocu OY?



3. [posepurts, uto npsimbie Y =3X—1, X—7y =7 n X+Y—7=0 cayxar croponamu paBHOGEIPEHHOTO Tpe-

yrOJIbHUKA.
2 2

4. CymecTByIOT 1 KacatenbHble, nposeaennsie k omwmncy 4X° +25Yy° =100 wus touxn A(1, 2). Ecmu na, To
HaNuIIUTe UX ypaBHeHus. Cuenaiite uepTex.
5. Hanbl Toukn A(1, 0, 1), B(-1, 1,2), C(0,2,-1). Haocu z naiitu Takyio Touky D, uToObl Bextopel AB u CD
OBLIN MePIICHIUKYIISPHEL.
6. Yepes Touky M(-5; 16; 12 ) mpoBeeHsI ABE IIOCKOCTH: OJHA U3 KOTOPBIX comepkuT ock OX, mpyras —ock OY.
BBIMHCTHTB yroyl MeXIy STUMH IBYMS INIOCKOCTSIMH.

2 2
7. Onpenenuts BUJ TOBEPXHOCTH (X + 4) +952° =1 u cxemarnuecku n306pasuth ee.
8. B pom6e ABCD nanspl nuaroHamn AC =a u BD =D. Pasnoxurs no stum JIByM BEKTOpaM BCE BEKTOPHI,

COBITAJIAIOIIIE CO CTOPOHAMH pOMOa: AB, BC, CD u DA.

KonTtponsHo-u3MepurensHelil MaTepuan Ne 5

1. IIpeobpazoBanye CHCTEMBI KOOPMHAT.
2. JlaHBI KOOPAMHATHI IBYX CMEKHBIX BepmiiH 4 u B kBaapara ABCD. Kak HailTh KOOpIMHATHI OCTAJIbHBIX BEPIITHH?
3. Jloka3zatp, 4uTo uepe3 Touky B(4, -5) HEBO3MOXKHO MPOBECTH MPIMYIO TaK, 4TOOBI paccrosinue ee ot Touku C(-2, 3)
05110 paBHO 12.
2 2

4. CyIecTBYIOT Ju KacaTenbHble, poseaeHnble k runepbone 4X° —25y° =100 w3 touxku A(S, 2). Ecnu na, To
HanuiuTe X ypaBHeHus. OTBeT o0oCcHYyiiTe.
5. JlaHbl BeKTOpHl A = (2, n, 3) u b= (3, 2, —1) . Ilpu xakoM 3Ha4eHUH N 3TU BEKTOPHI NEPHCHIUKYIAPHBI?
6. Hanmcate ypaBHEHHE IUIOCKOCTH, NEPIICHANKYIISIPHOH K INIOCKOCTH 5X —Y +3Z — 2 = 0 u nmepecekaroleii ee 1o npsi-
MOH, Jiexkaien B rmockoctu XOY.

2
7. Onpenennts Bug nosepxHoctn X~ + XY = O u cxemarnuecku m306pasuts ee.
8. HaiiTi KacaTenbHbIe K OKPYKHOCTH X + Y2 + 5x = (), MepleHIuKy/IsSpHbIe K IpsaMoil 4X — 3y + 7 = 0.

KouTponbHo-uzMepurensHblil Matepuai Ne 6

1. WHuBepcust.
2. JaHbl KOOpAMHATHI IBYX BepliMH A U B paBHOCTOpOHHEro TpeyronbHuka ABC. Kak HaWTH KOOpAWHATHI TPEThen
BepmuHbI? PaccmoTpers mpumep: A(O, 1), B(Z, O) (Tloropenor I'masal Ne21)
3. BEIpa3uTh paccTosiHIE MEXAY TOYKAMHU Yepe3 HOJIsIpHbIe KoopauHaThl 3THX Touek. ([Toropenos I'maBalV Ne2)
4. CyecTBYIOT 1 KacaTe/bHble, IPOBEeHHbIE K runepbone 4AX% — 25y2 =100 wu3 touku A(S,2). Ecnu na, To
HaNuIuTe UX ypaBHeHus. Cuenaiite ueprex.
5. JlaHbl BEKTOPBI a= (2, n, 3) ub= (3, 2, m). [Ipu kakux M W N 3THU BEKTOPHI KOJJIMHEAPHBI?
X-2 y-3 z+1
6. UYepes mpsiMyro = = MIPOBECTH TUIOCKOCTh, NEPIIEHANKYIISIPHYIO K IIOCKOCTH X + 4y — 32 +7 =
3) 1 2
0.
7. Onpenenuts Buj nosepxnoct XY + YZ = 1 u cxemarnuecku n300pa3uTh ee.
8. Haiitu ypaBHEeHHE OKPYKHOCTH, LIEHTP KOTOPOii JIeXkHUT B ToUuke (4, 7) W KoTOpas kacaercs npsimoir 3X —4y +1=0.
KonTtponsHo-u3mepurensHslil Matepuan Ne 7
1. Konnueckue ceueHus, KOHUUECKUX CEUEHUH B NOISIPHON CHCTEME KOOPAHMHAT.
2. Haiiti xoopuHaThl TOYKH, CHMMETPUYHOMN TOUKE A(X, y) OTHOCHUTEIIEHO OUCCEKTPHUCHI IEPBOTO KOOPAUHATHOTO
yria.
3. Touka A(5, -1) sBnsercs Bepuminoii keaapara 4X —3Y —7 = 0. CocTaButh ypaBHeHUs NPSIMbIX, Ha KOTOPBIX Jie-

JKaT OCTAJIbHBIC CTOPOHBI KBaJApara.

4. CyliecTBYIOT JIM KacaTellbHbIe, IIPOBE/ICHHBIE K runepbose 4x* — 25y2 =100 w3 touku A(2,5; 1). Ecinu na, To

HaHIINTE UX ypaBHEeHUA. OTBET 000CHYHTE.



Hanbr Toukn A(1, 3, 2), B(0, -2,4), C(2,1,0). Haittu Touky D(X, Y, z), mpu ycinoBuu, 4to E + (Y) = 6

Yepes oce Oz mpoBecTH MIOCKOCTh, 00PA3YIOIIYIO C TUIOCKOCThIO 2X + Y —\/g 2—-7=0 yron n/3.
Onpenenuts Bua nosepxHoctd XY = YZ u cxemarnyecku n3006pasuth ee.

© N O

B nyuke, onpenensieMoM miockocTsiMA 3X+Y —22—-6 =0 u X —2y +52 — 1= 0, HalTH IUIOCKOCTH, NEPIICHANKY-
JISIPHBIE K TUM OCHOBHBIM IIJIOCKOCTSIM.

KoHnTponbHO-u3MepurenpHblii Matepuan Ne 8

1. YpaBHEHUS] KOHUUYECKUX CEUEHUH B IEKAPTOBOW CUCTEME KOOPIUHAT.
2. KakoMmy yc0BHIO TOJDKHBI YAOBIETBOPSATH KOOPAUHATHI BEPLIMH TpeyroinbHuka ABC 1t Toro, 4To0s! yroa 4 Obu1
Gonbiue yrna B?
3. OnpenenuTs, NpU KaKUX 3HAUEGHUSIX M U N 1Be npsmble MX + 8y +n=0, 2x+ my —1=0 1) napannensusr;
2) coBNaAawT; 3) NepHeHAUKYISIpPHBI.
4. Haiiti ypaBHeHHE OKPYKHOCTH, IICHTP KOTOPOI JIEKUT B Touke (4, 7) M KOTOpas KacaeTcs mpamoit 3X —4y +1=0.
5. Jaust Toukn 4(2, 3, 2), B(0,2,4), C(4,1,0). Haiitu Touxy D(X, Y, z), ecmu Bektopst AB u CD papasl.
6. Yepes muanI0 niepecedeHus miockocteit 4X—y +3z2—1=0 u X+ 5y -z + 2 =0 npoBecTH IIOCKOCTH, IEPIICHIN-
KYJSIPHYIO K TIockocta 2X—Y +52—-3 =0.

2
7. Omnpenenuts BUI OBEPXHOCTH (X + y) +VYZ= O u cxemarnuecku n3o6pasuts ce.
8. Yepes Touky nepeceueHus npsimbix X +y—6 =0, 2X—y—3 =0 nposectu npsmyto nox yriioM B 45° k npsamoit 3X
-5=0.

KonTtponsHo-u3MepurensbHbIil MaTepuan Ne 9

1. W3y4yeHre KOHUYECKUX CEUECHHUI.
2. Jansl Tpu BepinHbl napamiesorpamma ABCD: A(1, 0), B(2, 3), C(3, 2). Haiitu koopMHATBI 4e€TBEPTOH BEPIIUHEI
D u ToukM mepeceueHns fuaroHaieH.
3. JlaHbI TBE MPOTUBOIIONIOKHBIE BepHHEI kKBagpata A(-1,3) u C(6, 2). CocTaBUTh YpaBHEHHS €T0 CTOPOH.
4, Hammcats ypaBHEHHE KacaTeNbHON K OKPY>KHOCTH (X + 1)? + (y—3)*=25 B touke (3, 6).
5. [Ipu mapamnensHOM nIepeHoce Touka A(2, 1, -1) mepexoaut B Touky B(1, -1, 0). B kakyro TOUKy mepexoUT HAYaI0
KoOpauHat?
6. [IpoBecTH TIOCKOCTH Yepe3 MePIeHIUKYISAPEI, OMyIIeHHbIe 3 Toukd A(—3; 2; 5) Ha utockoctd 4X +Yy —3z +13 =
0umx—2y+z-11=0.
7. OrmnpenenuTs BUI OBEPXHOCTH (X + y) . ( y+ Z) =1 u cxemarnueckn uso6pasuTs ce.
8. Haiitn KacatenbHbIe K OKpYKHOCTH X° + Y2 = 13, mapauielbHbIe mpsiMoii 4X + 6y —5 = 0.
KonTponbHo-uzmepurensubiii Matepuan Ne 10
1. KacarenpHast K KOHHYECKOMY CEUECHHUIO.
2. Ipu KaKOM yCJIOBHH OTPE30K, coemunstomuii Touku A(ag, b)) u B(ay, by), mepecexaer momoxurensHyI0 Moayoch
ocu OY?
3. CocTaBuTh ypaBHEHHE TIPSIMOH, ecid Touka P(2, 3) cily)XHUT OCHOBaHHEM MEPICHINKYIISPA, OMYIIEHHOTO U3 Havaia
KOOPJHMHAT Ha ATY NPSMYIO.
4. HaifTi ypaBHEHHS KacaTeNbHBIX K OKPYXHOCTH X° + y* = 10, HPOXOAIINX Yepes TOUKy
(-5,-5).
5. Hanet Toukn (1, 2, 3), (0, -1, 2), (1, 0, -3). Haiitu Touku, CAHMMETPHYHBIE JAHHBIM OTHOCHTEIILHO HaYaia KOOP/IH-
Har.
6. Hanucatp ypaBHEHHE TUIOCKOCTH, NEPIEHANKYIISIPHOM K INIOCKOCTH S5X —Y +3Z — 2 = 0 U nepecekaroleii ee mo npsi-
MO, exariel B miockocta XOY.
2
7. Omnpenenuts Bug mosepxHoctn X+ Y+ 727 = 0 u cxemarnuecku n306pasuts ee.
8. Ha mpsmoii 4X + 3y — 12 =0 HaliTH TOUKY, paBHOYJAJICHHYIO OT Touek (—1,-2) u
(1, 4).

KontponsHo-u3mepurensuelil MaTepuan Ne 11



dokaabHBIE CBOMCTBA KOHMYECKUX CEUCHUH.

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

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

HaiiTu KacaTenbHbIe K OKpykHOCTH X° + Yy = 13, mapamiensusle npamoii 4X + 6y —5=0.

Hanet Touku (1, 2, 3), (0, -1, 2), (1,0, -3). Haiitu ToukH, CAMMETPHYHBIE JAHHBIM OTHOCHTEILHO KOOPANHATHBIX
IIJIOCKOCTETA.

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

akr w D RE

2 2
7. Omnpenenuts B HOBEPXHOCTH (X + y) + (X — y) =1 u cxemarnueckn n306pasuTs ce.

8. OmnpenenuTs 3KCUEHTPUCHUTET JIUINIICA, €CIIH OTPE30K, COSANHSIONINN ero ()OKYCHI, BUACH M3 KOHIIA MaIOH OCH O[]
TIPSMBIM YTJIOM.

KontponsHo-u3MepurensbHslil MaTepuan Ne 12

1. OnTHuyeckue CBOUCTBA.
2. Joxazats, uto Touku (1, 1), (2, 3), (0,4), (-1, 2) aBnAroTCA BeplIMHAMH IPSIMOYTOJIbHUKA.
3. IIpu kakoM ycnoBuM AJis IpsAMBIX  aX + by =0, a X+ bly =0 ock X sBIAETCA GHCCEKTPHCOH 06pPa3OBAHHBIX
umu yrio? (IToropenos T'masalll Ne30)
4. HaiiTi KacaTenbHbIe K OKPYKHOCTH X° + Y2+ 5X = 0, meprneHIuKy/IspHbIe K npsamMoii 4x — 3y + 7 = 0.
5. JaH BexkTop a = (1, 2, 3) . Haiiti xoimuHEeapHBIH eMy BeKTop ¢ HadanoM B Touke A(l, 1, 1) u xoHmom B Ha
IUIOCKOCTH XY.
6. B nyuke, onpenensemoM miockocTsiMu 2X +Y—32+2 =0 u 5X + 5y —4z + 3 =0, HaiiTu 1BE NEPICHIUKYIISPHBIC
JIPYT K APYTY IUIOCKOCTH, U3 KOTOPBIX OJHA IPOXOJIUT Yepe3 TOUKY
A4 ;-3;1).
2 2
7. OmnpenenuTs BUI HOBEPXHOCTH (X + Z) +y = 0 u cxemarnueckn 306pasuts ee.
8. JlaHBI ypaBHEHHUS IBYX CTOPOH mapauienorpaMma X +y—1=0, 3X—y+4 =0 u Touka epecedeHus ero IuaroHa-

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

KonTponbHo-uzmepurensubiii MaTepuan Ne 13

1. JuameTpsl.

2. Janbl onuH koHel oTpe3ka A(2, 4) u ero cepenuna M(3, -2). Haiitu apyroii KoHeI oTpe3ka.

3. Iloka3ark, 4TO NMpsIMBIE, 3a/JaBa€Mble YypaBHEHUAMU aX + by +c=0, ax-— by +c=0 (b # 0) , Pacnionoxenst
CUMMETPHYHO OTHOCUTEIBbHO Havana koopauHat. ([Toropenos I'masalll Ne20)

4. OnpenenuTh SKCHEHTPUCHUTET JIUIUIICA, ECIIH OTPE30K, COSMHSIONINN ero GOoKyChl BUIEH U3 KOHIA MAJIOH OCH TI0/1
MPSIMBIM YTJIOM.

5. Jlaubl KOOpAMHATHI TpeX BepinuH mapautenorpamma ABCD ¢ Bepmmnamu toukax A(2, 3, 2), B(0, 2, 4), C(4,1, 0).
Haiitu xoopauHate! 4eTBepTOil BepmuHsl D u Toukn E mepeceueHHs AMaroHaye.

6. Yepes ocs Oz mpoBECTH MIOCKOCTh, 00PA3YIOIIYIO C TNIOCKOCTHIO

2X+yf\/§277=0 yroa m /3.

2 2
7. Onpenenuts Buj NOBEPXHOCTU (X + Z) +y = 4y cxemarnuecku n300pasuTh ee.

8. OnpenenuTh SKCIEHTPUCHUTET JIIIUIICA, ECITH PACCTOSTHUE MEXKTY (DOKyCaMu paBHO PACCTOSHHUIO MEXKIY KOHIIAMH
OOJIBIIION U MAJIOM OCEH.

KontponsHo-u3mepurensHelil MaTepuan Ne 14

1. Krnaccudukarms KpuBbIX BTOPOTO IMOPSIKA.
2. Kaxomy ycioBHIO ZOIDKHBI YIOBIETBOPATH KOOPIMHATHI BEPIINH TpeyroidsbHuKa 4BC, 4To0OBI OH OBIIT MPSIMOYTOJIb-
HBIM C TIPSIMBIM YTJI0M TipH BepimHe C.
. 2 2
3. Haiitu kacatenbHble k okpyxkaoctn X~ + Y° +2aX + 2by = 0, napaniensusie koopuHaTHBIM OCSM.
4. OnpenenuTs HKCIEHTPUCUTET IUINIICA, €CIIH PACCTOSHIE MEXIY (OKYCaMH PaBHO PACCTOSIHHIO MEXKIY KOHIIAMHU

OO0JIBIION M MaJIOi OCEii.



5. Hansl oquH KoHel otpeska A(2, 3, -1) u ero cepenuna C 1, 1, 1). Haiiti Bropoii koHer otpeska B(X, Y, z).

X y+7 -3 .
6. Ha npsamoit — = T = 1 HaWTH TOYKY, Oyvpkainnyo k touke (3,2, 6).
7. Onpenenuts BUA noBepxHocTn XZ =Y — 1 v cxemaruueckn n300pa3uTh.
8. Brruncnuts IMHY quaroHanel mapaiesorpaMma, IOCTpOSHHOTo Ha BekTopax A =5p +2q u B = p-3q, ecim

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

KontpoasHo-u3MepurenbHslil MaTepuan Ne 15

1. MHBapuaHThl KPUBBIX 2-TO TOPSAKA.
2. Joxkazars, yto Touku (0, 0), (-1, 1), (0,2), (1, 1) sBIAIOTCS BEepIIMHAMU KBapaTa.
3. Ipu kaxom yciosun npsamas X+ b0y +C =0 nepecekaer nonoxutenbHy noxyoch X (OTPUIATENBHYIO HOTYOCH
X)?
OnpenenuTs YKCIEHTPUCUTET AIUIHIICA, €CIIH eT0 OONBIIas OCh BTpOe OOIBIIIEe MaJIOH.
5. Jans uetbipe Toukn A(6, 7, 8), B(8, 2, 6), C(4,3,2) D(2, 8, 4). Jloka3arb, 4TO OHH SIBIISIOTCS BEpIINHAMH pomOa.
Xx—4 y+3 z
6. Hanmcate ypaBHEHHE TUIOCKOCTH, KOTOpast IPOXOANT depe3 Touky (3, 1, —2) u uepes npsmyro T = T = I .
2
Omnpenenuts Bug nosepxuoctu Y~ + YZ = 4y cxematnueckn u306pasuTs ce.
OmnpenenuTs 3KCUEHTPUCHUTET HIUINIICA, €CIIN €ro 0O0JIbIIas OCh BTPOE OOJIbIIE MAJIOH.
KonTponbHo-uzmepurensubii Matepuan Ne 16
1. IleHTpB! KpUBBIX BTOPOTO MOPSIKA.
2. Jlanbl koopauHaTel BepiminH A U B paBHocTopoHHero TpeyroasHuka ABC. Kax HalfTH KoopAMHATHI TpeThel Bep-
umHel? Pacemotpets mpumep: A(0, 1), B(2, 0).
2
3. CocraBuTh ypaBHEHHE KacaTeNIbHBIX K OKPYKHOCTH C IEHTPOM B Touke (3, 6) u paanyca g\/85 MIPOXOISIINX
gepes Touky (1,-2).
2 2
4. HaiiTi kacaTenbHble K omauncy — + — =1, mapamnensueie npsamoit 6x — 2y — 5= 0.
5. Joxkazate, uto yetsipexyroiapauk ABCD c BepmmHamu B Toukax A(1, 3, 2), B(0, 2, 4),
C(4,1,0) D(2,2,2) sBusercs mapauieIorpaMMoOM.
6. UYepes muaHIO NIepecedeHus miockocteil 4X —Yy + 32— 1=0 u X + 5y — z + 2=0 mpoBecTH IIOCKOCTh, IEPICHIUKY-
JSIPHYIO K IIOCKOCTH 2X —Y +52—-3 =0.
7. Onpenenuts B nosepxHocty XZ + YZ = 2 U cXeMaTHUeCKH H300pasUTD ce.
8. Jana npsmas 3X — 4y — 10 = 0. Haiftu ypaBHEHHEe IIPSIMOii, MapanjiensHON JaHHON U OTCTOSIIEH OT Hee Ha paccTos-
HUU 3 eAWHUIL.
KonTtpoasHO-u3MepuTeasHbIil MaTepuan Ne 17
1. [Ipumenenus GpokansHOTO CBOMCTBA rMNIepOoIHI (1).
2. [pu KaKOM yCJIOBHH OTPE30K, COeAUHAIOMMN Toukn A(ay, b)) u B(ay, b,), mepecekaer oTpuLaTeNbHYIO HOIYOCHh
ocu OX?
3. HamucaTp ypaBHeHHe NpsAMOIA, mpoxoasied yepes Touky A(5, 2) Ha paccTostHuM 4 eauHuL oT Toukn B(-3, 1).
2 2
4. Jan smmune — +~— =1. UYepes Touky (1, 1) mpoBecTu Xopay, AeAMLYIOCS B 3TOM TOUKe MOMONAM.
5. Ha ocu X waiitu Touky C, paBHOymaneHHyro ot aByx touek A4(1, 2, 3), B(-2, 1, 3).
6. TIpH KaKOM YCJIOBUH TIOCKOCTb, 33/1aHHas ypapuenueM aX + DY +cz +d =0, nepnennuxynspua miockoctn xy?
7. Omnpenenuts Bux nosepxHoctn XZ + YZ = 0 u cxemarnuecku n306pasuts ee.
2 2
W
8. Haiitu xacaresnpHble K oyuncy —— + —— = 1 , TapajuiesibHbIe TIpsimoi 6X — 2y —5 =0.

4



KontponsHo-usmepurensuslilt Matepuan Ne 18

1. BekTopbl B IpOCTPaHCTBE, Pa3IoKEHUE MO TPEM HEKOMIUIaHAPHBIM BEKTOPaM.
2. JaHbl TOUuKH A(—3, 2) u B (4, 1) . Jlokazathb, 4TO OTpe30ok AB mepecekaeT ock Y, HO HE MEPECEKaeT OCh X.
Kakyto u3 momyoceit Y (IOJ0XKHUTENBHYIO HIIH OTPHUIIATENBHYIO) TIepeceKaeT oTpe3ok AB?
3. Haiitu paccTosiHue MexXITy mapauielbHBIMU IpsAMBIME 3X + 4y —5=0 u 3x+4y + 10 =0.
2 2

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

2
6. OmnpenenuTs BUI HOBEPXHOCTH (X + Z) +YyZ= O u cxematuuecku u306pasuTs ce.
7. Haiitu paccrosiHue MexX Ty mapauieIbHBIMA IpsAMBIMH 3X + 4y —15=0 u 3x+4y +20=0.
8. Bekrop m, neprenaukysipHbiii k ocu Oz u k Bekropy a = ( 8; —15; 3 ), obpasyer octpsiit yroi ¢ ocbto OX. 3Has,

gyro | M| =51, HaiiTH ero KOOPAUHATHI.

KonTponbHo-uzmepurensHblii Matepuan Ne 19

1. BexTopHoe npousseneHue.
2. CocTaBUTh YpaBHEHHE OKPYKHOCTH € IIEHTPOM B Touke (1, 2), kacaromieics ocu X.
3. [Jana mpsamast 3Xx —4y — 10 = 0. HaiiTu ypaBHeHHe MpSIMOH, napajuieIbHON TaHHOW M OTCTOSILEH OT Hee Ha paccTosi-
HUW 3 eJUHUIL
2 2
.y
4. Hanucath ypaBHEeHUs IBYX PaBHBIX CONPSDKEHHBIX JTMaMETPOB dJuIMIca —— + E =1.
5. B mtockocti Xy Haiitm Touky D, paBHOymaneHHYIO OT TpeX JaHHBIX TOYEK
A(09 la -1)3 B(-lz 09 1)9 C(Oa _11 0)
6. [TpoBecTH MIIOCKOCTH Yepe3 NepHeHANKYISPBI, ONylleHHbIe 13 Toukn A( —3; 2; 5) Ha uockoctu 4X +y — 3z +13
=0ux-2y+z-11=0.
7. OrmnpenenuTs BUI OBEPXHOCTH (X + y) ( y— Z) =1 u cxemaruueckn n306pasuTs ce.
8. Hanucats 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 OKPY>KHOCTH C IIECHTPOM B Touke (-3, 4), Tpoxomsiei yepe3 Haualo KOOpIuHaT.
3. Ha npsimo#t X + 3y = 0 HaiiTu TOuKy, paBHOYAaJICHHYIO OT Ha4yajia KOOpJMHAT U OT npsiMor X + 3y —2 =0.
2 2
y _ y y
4. Jan snmmune — + ~— =1, Haiitu ypaBHeHue runep60iibl, BEPIIMHBI KOTOPOii Haxo/aTCs B GOKycax, a GOKychl — B

BEpHIMHAX JAHHOI'O JBJIJIUIICA.

5. Haiitu paccrostaust ot Touku A(1, 2, 3) 10: a) KOOPANHATHBIX MIOCKOCTEM; 0) OCel KOOPAWHAT; B) Hayaya KOOPIH-
HaT.
6. CocTaBuTh YpaBHEHHE IIIOCKOCTH, €CITH U3BECTHBI IBE TOUKU (Xv Yir 21) " (XZ, Yo, Zz) , CUMMETPUYHO pacIo-
JIO’KEHHbIE OTHOCHUTEIIBHO HEeE.
2

7. Onpenemuts B nosepxuoctt X + Z + X° =0 u cxemaruuecku nzo6pasurts ee.

X 2 y 2
8. Han smumune — + — = 1. Yepes Touky (1, 1) mpoBecTr Xopay, ACIALIYIOCS B 3TOH TOYKE MOTIOJIAM.
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1. [IpeoOpazoBanye CHCTEMBI KOOPAMHAT B IPOCTPAHCTBE.



2. KakoMy yCIOBHIO JOJKHBI YIOBIETBOPATH KOA((DUIIMEHTH! yPABHEHUS OKPYKHOCTH

2 .2
X“+ Yy +2ax+2by +C=0 nnsroro, uro6bl OKPYKHOCTH a) He TepeceKanach ¢ 0cblo X; 6) MepeceKanach ¢ OCbl0 X B
JIByX TOYKaxX; B) Kacajacb ocu X?

3. JlaHbl ypaBHEHHUS IBYX CTOPOH mapajuienorpamma X +y—1=0, 3X—y +4 =0 u Touka repecedeHust ero quaroHa-
ne#t (3, 3). Haiiti ypaBHEHMS ABYX APYTUX CTOPOH.
2 2
4. Haiitu kacarenpHble K Tunepoone —— — E =1 B Toukax nepecedyeHus ee ¢ MPAMOI
3x -5y =0.
5. Iana Touka A(1, 2, 3). Haiitn ocHOBaHUs TIEPIICHANKYIISPOB, OMYIICHHBIX HA KOOPJAWHATHBIC OCH M KOOPIMHATHbIC
IUTOCKOCTH.
6. Hokaszarb, 4TO MpsiMas NepPECEeUCHUs IIOCKOCTEH, 3aJaHHbIX ypaBHeHUAMU &y X + bly = d1 u a,X+ bzy = d2
napajulesibHa OCH Z.
2 2
7. Onpenenurs BUJ TOBEPXHOCTH (X + y) — (Z — 1) =0 u cxemaruueckn u306pasuth ee.
. 2
8. Haiitu Bepumny, hokyc u qupektpucy napadonst 8Y = X° + 4X.
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1. YpaBHEHHE TOBEPXHOCTH M KPUBOIi B IIPOCTPAHCTBE.
2. CymecTByeT I apajuIeNbHBIA IepeHOC, TpH KOTopoM Touka (1, 2) mepexomut B Touky (3, 4), a touka (0, 1) —B
touky (-1, 0)?
3. Ha npsimoti 4x + 3y — 12 = 0 HaifTu TOUKY, paBHOYIAIEHHYIO OoT Touek (—1,-2) u (1, 4).
4. T'umrepOona xacaetcst mpsimMoit X —Y —3 =0 B Touke (5,2). CocTaBUTh YpaBHEHHUE 3TOM rHIEpOOITHL.
5. Hanet Touku A(1, 2, 3), B(0,1,2), C(0,0,3) u D(1, 2, 0). Kakue n3 3THX TOYEK JIeKAT: a) B INIOCKOCTH XY; 0) Ha
OH Z; B) B IUIOCKOCTH YZ?
6. IInockocTs 3anaHa ypaBHeHueM aX + by +cz+d =0. Kakomy ycnoBHIo JOJKHBI YI0BIETBOPATH KOOPAHHATHI
toukn P (k, I, m) , 9YTOOBI IIpsiMast IPOXOSIIIAs Yepe3 3Ty TOUKY M Hauyallo KOOPJUHAT, OblIa IePHCHANKYISPHA K TTIOCKO-
CTH.

2 2 2
7. Onpenenuts Buj nmoepxuoctd X — 2y +2° =0 ucxemarmueckn u3oGpasuts ee.
8. Haiitu Bepimny, Gokyc u aupextpucy napadonsr X = 2y2 -8y.
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1. YpaBHEHHUE IIOCKOCTH, PACCTOSIHUE OT TOYKH JI0 THIOCKOCTH.
2. Haiiti Mmoxyns Bektopa a +b , ecrm @ = (1, - 4), b = (—4, 8).
3. CTOpOHBI TPEYTOJIBFHIKA BRIPAXKAIOTCS ypaBHEHUIMU X +3y—2=0, 2Xx+y+5=0,
3X—4 =0. Haiitu ypaBHEHHUS BBICOT 3TOTO TPEYTOJIEHUKA
2 2

4. Haiitu ypaBHEHUS IByX CONPSIKEHHBIX TUaMETPOB THIEPOOTIBl —— — I =1, yron mexmy KoTopbiMu paBeH 45°,
5. 3Has, uTo C = 0@ + b, HaliTH COOTHOIIEHHE MEXIY BEKTOpamMH @, b u ¢, He comepskamye KOdPPUIMEHTOB O, U
B.
6. Jlana Touka P ( k, I , m) . HaiiTu ypaBHeHH€e MII0CKOCTH, IPOXOAIIEH uepe3 Hauano koopauHat O U neprneHau-
KyJIsipHOH K ripsimoii OP.

2 2
7. Onpenenuts Bug nopepxuoctn X + 2X —2° +6Z =4 u cxemarnueckn m306pasuts ce.

8. Haiitu ieHTpBl NOBEPXHOCTHU U3 3a1a4u 7.

KontponsHo-u3mepurensHelii MaTepuan Ne 24

1. YpaBHEHUs NPSIMOM B IPOCTPAHCTBE.



2. . Tpu BekTOpa uMerot obmee Hadano (), a KOHIIBI — B BepmuHax Tpeyroibanka ABC. Tloka3aTsh, 94TO

OA+ OB+ OC =0 torna u Tonsko Toraa, korna O SBJsSETCs TOUKOH NepecedeH s MeIUaH TPEYroNbHHUKA.

3. UYepes Touky mepecedeHus npsamMeix X +y—6=0, 2X -y —3 =0 mpoBecTr npsAMyIo Mo yrioM B 45° k mpsMoit 3X
-5=0.
4. Jlana napaGoma y? = 6X. Uepes Touky (4, 1) mpOBECTH TAKYIO XOPAY, KOTOPasi AETHIACH Obl B STOH TOUKE MOMOIAM.
5. Haiiti npoeknuto Bektopa a = 10m + 2N Ha 0ch, UMEIOIIYIO HAIIpaBJIEHUE BEKTOPa
b=5m-12n, rae M u N — B3aUMHO MEPICHIUKYISPHBIC CAMHIIHBIC BEKTOPHI.
6. Jlokasartk, 4TO IIOCKOCTH, 3a[jaHHbIE ypaBHeHUaAMU X+ Y + 7 = 1, 2x+ Y+ 3z=-1, X+2zZ=-1 He umeror
HHY OJHOM OOIIEN TOUKH.

2 2 2
7. Onpenenuts BUx moBepxHoctn Y + 2y +2°—3X"—9X =0 u cxemariuecku nzo6pasuts ee.
8. HaliTu neHTp NOBEpXHOCTH U3 3aAauu 7.
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1. [IpsimMas u MII0CKOCTB.
2. Haiiti aGcommoTHyto Benmmunny Bektopa —2a +4b , ecnmn @ = (3, 2), b = (0, —l) .
3. Janb! 1Be BepmuHbI Tpeyroabauka A(2, 2), B(3, 0) u Touka mepecedenus ero menuan O(3, 1). Haiita Tpetsio
BepmnHy C.
4. HaifTy ypaBHEHHS IHAMETPOB MapaGomsl Y = 8X, CONPSUKEHHBIX C XOPAAMH, HAKTIOHSHHBIMH K HEM TI0J] YTIIOM B
45°,
5. Kaxkoii yrom o0pa3yioT eAMHIYHBIE BEKTOPbI S M U, €CIIM M3BECTHO, YTO BEKTOPB P =S+ 2t n ( = 55 — 4t B3amMHO
MePIECHANKYISPHBI.
6. [Ipsimasn sBRsieTCs nepecedeHneM II0CKOCTeN 2X + Y+ 3z=-1 x+ V+Z= 1. VYkaxwure kakoi-HuOy1b Bek-
TOP, NapaJUICIbHBIA IPSIMOK.

2 2
7. Onpenenuts Bua nosepxnocty X + 6X — V- + 2y =0 u cxemarnuecku nzo6pasuts ce.
8. Haiitu neHTpel MOBEPXHOCTH U3 3a1a4u 7.
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1. DIIHUICOU T, TUTIEPOOTOUTBI.

2. IMpu kakoMm ycnosuu npsimast AX + by +C=0 ne nepeceKaeT NepBoro KOOPAWHATHOTO yriia?

3. Yepes Touky nepecedeHus npsimbix 2X —5y—1=0 u X+ 4y —7 =0 npoBecTu NpsaMyo, AEIAIIYI0 OTPE30K MEXKIY
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
yron B 30°.

5. 3nast, uto |a|=2, |b|=5 uyron (a”b)==2x/3, ompenenuts, Npr KAKOM 3HAYCHUU KOIPDHUIIHEHTA L 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 eHTps! NOBEPXHOCTHU U3 3aJa4u 7.
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1. [Mapabonouabl, KOHYC, IMIAHAPHL.

2. Ipwu xakoMm ycnoeuw npsimast AX + by +C =0 sumecre c ocsimn KOOpPJMHAT OTPaHUYHBACT PABHOOCIPEHHBIN
TPEYTroJIbHUK?

3. Brruncnuts KOOpIMHATHI BEPIIMH poM0Oa, €CiIM U3BECTHBI ypaBHEHHS ABYX €ro cTopoH: 2X—5y—1=0, 2x -5y - 34
=0 u ypaBHeHHUe 0JIHOH n3 ero auaronaneit: X+ 3y—6=0.

4. Jlana napaGoma y* = 10x. Haiitu K 9T0ii mapaGoie KacaTelnbHbIe B TOUKAX, B KOTOPHIX OHA IIEPECEKACTCS C IPSIMOiL Y
=4x-5.

5. BbIucianTh CHHYC yrila MeXy TUaroHasIMU TTapajiesiorpaMMa, MOCTPOSHHOTO Ha JJAHHBIX BEKTOpax a = 2m+n-—

pub=m-3n+p, tne M, N u P— B3aUMHO MEPIECHIUKYSIPHbIC AUHUIHBIC BEKTOPHI.
6. Iloka3zatp, yTo mockocTh aX + by +d =0 napajuiesibHa ocu Z. HaliTu paccTostHuE OCH Z OT 3TOM IJIOCKOCTH.



2 2
7. Omnpenenurs BUI MOBEpXHOCTH Z~ + 47 — y- + 2y =0 ucxemarnueckn n300pasuTh €e.

Haiitu neHTpsl NOBEPXHOCTH U3 337U 7.

KonTtpoasHO-m3MeputenpHbIil MaTepuan Ne 28

1. YrporieHne ypaBHEHNUS TOBEPXHOCTH.
_ _\2 _
2. Jloka3aTh HEPaBEHCTBO I BEKTOpoB @ u D : (éb ) <ah?.
3. B npsimoyrosisHOM paBHOOEPEHHOM TPEYTOJILHUKE IaHbl ypaBHEHHE KaTeTa Y = 2X | cepeluHa runoteHyssl  K(4,
2). HaiitTi ypaBHEHHs ABYX JIPYTUX €O CTOPOH.
4. [Tokazathb, 4To HpsimMasi, mapajjiebHas OCH apadoibl, IepeceKkaeT napadoiry B OJTHON TOUKE.
5. Bekrop X, meprneHAUMKYIsApHBIT K Bektopam a = (4;-2;-3) u b=(0;1;3), obpasyer ¢ ocbto Oy Tymoii yro.
3Has, 4To | X | =26, HaWTH €ro KOOPAWHATHL
6. CocTaBUTb ypaBHEHUs TIOCKOCTel, mapamnenbhbix mwiockoctu aX +bY +cz +d =0 u otcrosmux ot Hee Ha
paccrosiHHe O.
2 2 2
7. Onpenenuts Bux nopepxuoctn X — 4 y— 1) +2z° =1 ucxemarnueckn uso6pasurs ce.
Xx-3 y+1 z-2 Xx-8 y-1 z-6
8. [TpoBepuTh, 4TO NpSIMBIE = > = 2 u 3 = 1 = > HIePECEKArOTCs, U HAIIMCATh ypaBHe-

HHC IIJIOCKOCTH, HpOXO,Z[?[H.IGfI HUCpe3 HUX.

KonTponbHo-uzmepurensubii Matepuan Ne 29

1. Knaccudukarus moBepxHOCTEH 2-T0 MOPsIKA.
2. CocTaBUTh YpaBHEHH NMPSIMbIX, MapajuIeIbHbIX IpsAMoi aX + by + ¢ =0, Haxoasumxcs OT Hee HA PACCTOSHHU .
3. Hanbr nentp xkBagpata C(—1, 0) u ypaBHeHne croponbsl X + 3y —5 =0. CocTaBUTh ypaBHEHHUS OCTAIBHBIX TPEX CTO-
pOH.
4. [okazatp, 4To MpsiMast MapajuiesbHasi ACUMIITOTE THIIEPOOITBI, TepeceKaeT Tnnepooy B OJHON TOUKE.
5. JloxazaTk, 4TO BEKTOPHI a( m, n) ub (—n, m) 00 TEPIIEHANKYISAPHEI, THOO PaBHEI HYJIEBOMY.
6. Haiitu yrom1, o6pasyembie miockoctsio X +bY +cz +d =0 u ocamu xoopmunar.
2 2
7. Ompenenuts Buj nopepxuoct X + Z° + 4y =0 u cxemaruuecku nzo6pasuts ee.
8. [TokazaTp, uTo JIt00as MpsiMast epecekaeT KOHNYECKOe CEYeHUE He OoJiee YeM B IBYX TOUKaX.
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1. [IpsmonuneitHbIe 00pa3yroniue.
2. IIpoBepuTs, uto mpsiMbie Y = 3x—=1, x-7 y= 7 u X+ y— 7 =0 cnyxar croposamu paBHOGeIPEHHOTO
TpeyrolbHUKa
3. [Hansl nentp kBagpara C(—1, 0) u ypaBHenue ctoponsl X + 3y —5 = 0. CocraBuTh ypaBHEHHS AnaroHaieil KBaapa-
Ta.
2 yz
4, Kacarenbubie k ommuncy — + F =1 wumeroT yriosoii kosddurment K. OnpeneauTh TOUKH KACAHHS.
a
5. BBIYHCITUTE [UIONIA/b MApaLIeIorpaMMa, MOCTPOCHHOro Ha BekTopax AB=m+2n u AD=m-3n, rae |m|=5, |
nj=3u(m~n)=mxn/6.
6. Haiitu yron, o6pasyemslii miockocteto Z = PX + QY + | ¢ mockocThio. XY.
2
7. OmnpenenuTs B TOBEPXHOCTH (X + y) +2Z =2 u cxematuueckn 1306pasuTh ee.

8. BI)Ipa3I/ITI> PaCCTOSIHUE MEKAY TOUYKAMU YC€PE3 NOJIAPHBIC KOOPAUHATHI 3TUX TOYCK.
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1. [IpsmonuHeiinble 0O6pa3yroNIre 0JHOIOIOCTHOTO runepoosonna (1).
2. CocTaBUTh ypaBHEHUs MIPSIMOI, MapaienbHON (IepIeHAUKYISIpHO) mpsiMoil aX + by +c¢ =0, npoxonsmeii, ue-

pes Touky nepeceyenns npaveix X +0BY+¢ =0, a,x+b,y+c,=0.

3. Haiitu paccrosiHne Mexxay napamie’bHbIMU npsaMbiMi 3X + 4y —15=0 u 3x +4y + 20 =0.

4. Haittu Bepuuny, Gpokyc u aupektpucy napabonsr 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 KOOPAHUHATEHL

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

7. Ompenenuts Buj oBepxuoctu X + 4y2 + 22 =1 u cxemarnueckn n300pasuTh ee.

8. Haiiti BHyTpeHHHME YTIIBI TPEYTOIBHNKA, CTOPOHBI KOTOPOTO BRIpayKeHH! ypaBHeHMmsIME X —Y —3 =0, Xx-3y—-4 =0,
4x +2y+3=0.

KonTtpoasHo-u3MepuTenbHbIil MaTepuan Ne 32

1. [psiMosuHeliHBIe 00pa3yIoIIKNe THIEPOOTMISCKOro mapadoon/a.
2. Jlokazatb, uto ecii A U b - exnnnunsie HEKOIUTMHEapHbIe BEKTOPHI, TO BEKTOpsl A + b v a-b ovmunm
OT HYJICBOTO, U NIEPIICHIUKYIISPHBL
3. Hamucats ypaBHeHHE TPSIMOH, POXOsiiei dyepe3 Touky A(S,2) Ha paccTosHuu 4 emuHuIl OT Toukn B(-3, 1).
4. Haiitu BepinHy, Gokyc u iupekTpucy napadonsr X = 2y2 + 4y .
5. 3Has 1Be cTopoHs! Tpeyronbanka AB =3p—-4q u BC = p + 50, Berumcnuts mmuHy ero Beicotsl CD npu ycmosum,
YTO BEKTOPHl P U ( — MEPICHINKYIAPHBIC IPYT APYTY €ANHUYHbBIC BEKTOPHI (OPTHI).
6. Ipu kakoM ycsiosuu miockocts aX +bY +cz +d =0 nepecekaer ocu X u y nox pasueivu yroamu? Tlpu
KaKOM YCJIOBHU OHa IIepeceKaeT 1101 paBHBIMH yIrilaMH Bce TpH ocu X, Y U Z?
2 2
7. Onpenenuts Bua mosepxuoctd 2~ + X° — 5y =0 u cxemariueckn u306pasuts ee.
8. B tpeyromsauke ABC u3BecTHBI: cropoHa AB: 4X +y—12 =0, Beicota BM: 5Xx—4y —-15=0 u Beicota AH:

2X + 2y —9 = 0. Hamucatp ypaBHEHHUS ABYX APYTUX CTOPOH U TPETHEH BBICOTEHI.
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1. KpyroBeie ceueHus.
2. EnuHUYHBIE BEKTOPEl A U b 06pazyior yron 60°. JokasaTh, 4To BeKTOp 20 —a@ mNepIeHInKyIIpeH BEKTOpY
3. JlaHbl 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.

2 .
4. Brrunciuts napameTp napabonsl Y =2 PX, eciu u3BecTHO, uTo oHa kacaercs npsamoil X —2Y+5=0.
5. BeruncnuTh AnuHy AuMaroHaiei napauleaorpaMMa, IOCTPOSHHOIO Ha BEKTOpax

A=5p+2q u B =p-3q, ecmu u3BecTHO, YTO |p|:\/§, [g|=3 u (pg)=n/s
Ipu KaKOM yCIIOBHY IpsiMasi, 3a/IaHHasl ypaBHEHUsIMH B KaHOHHYECKOU (opme, mepecekaer och X (Y, 2)?

2 2
OmnpenenuTs B TOBEPXHOCTH 3y + (Z — 1) =9 1 cxemarnuecku nzo6pasuts ee.

© N o

Joxka3zars, uyto TpeyronbHuk ¢ BepmuHamu A(l, 1), B(2, 3), C(5, -1) npsAMOyronsHbIi.
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JuameTpanbHble IUIOCKOCTH.
BexTopsl a+b xa->b HNEepIeHIUKYISIpHBL. Jloka3aTk, 4To ‘ a ‘ = ‘ b ‘ .

Ha npsimoit 4X + 3y — 12 = 0 HaiiTi TOUKY, paBHOYynalieHHyo ot Touek (-1, -2) u (1, 4).
Yro npencrasiseT co00 reoMeTpUIecKOe MECTO TOYEK, PACCTOSIHHUSI KOTOPBIX JI0 JIBYX JIAHHBIX TNIOCKOCTEH Haxo-
nsitest B manHoM otHomeHud. ([Toropenos I'maBaV Ne23)

P d B



5. Ipu kakoMm 3HaueHUH KO ULHCHTa o BEKTOphl P = oa+5b u = 3a—b okaxyTcs KOIIMHEAPHBIMH, €CIH a H
b nHe xommHeapHbI?

6. Ipu KaKOM YCIIOBHH TIpsIMAst, 3a/laHHasT YPAaBHCHUSIMH B KaHOHHYECKOM (opme, mapauienbHa miockoctu Xy (yz, zx)?
2

7. Onpenenuts Bua nosepxuoctd X + Y — 47° =0 ucxemaruueckn n300pa3uTh ee.

8. Hanber Toukn A(2, 1), B(-1, 3), C(-2, 5). Haiiti ux koopaIuHaTHI B HOBOI CHCTEMe KOOPIUHAT, €CIH HAa4auIo KOop-

IUHAT TepeHeceHo (0e3 M3MEeHEeHNsT HallpaBIICHHUsI OCei) B TOUKY A.
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1. I110CKOCTH CHMMETPUH.

2. TlokasaTh, 4TO [/1s IPOU3BOILHOTO BEKTopa & 1 BekTopa 0  MepreHauKy/IsSpHOro BekTopy C ., BBIIOIHAETCS
PaBEHCTBO (a Ab )/\ c=>b (aC ) (TToropenos T'maaV Ne29)

3. CTOpOHBI TPEYTOJIBHIKA BBRIpAXKAIOTCSA ypaBHEHUIMH X +3y—2=0, 2x+y+5=0, 3x—4 =0. Haiita ypaBHeHUA
BBICOT 9TOTO TPEYTOJIBHHKA.

4. Joka3zath, 4TO MPOU3BEACHNUE PACCTOSHUI TOUKH THIICPOOIIBI OT €€ ACHMIITOT IIOCTOSIHHO, T.€. HE 3aBHCHUT OT TOYKH.
(Tloropenor T'masalV Nel9)

5. Bekropsr &, b, ¢ u d cBsazausl cootnomenussmu a\b = c/\d, a/\c = b/Ad. Jloxazars konIMHEaPHOCTH BEKTOPOB @
-dub-c

ax+by+cz+d =0
6. Haiitu ycnoBust mapanienbHOCTH U EPIEHIUKYISIPHOCTH MPSIMOM U IUIOCKOCTH
ax+by+cz+d,=0

ax+by+cz+d=0.

2 2
7. Ormpenenurs BUI TOBEPXHOCTH (X + 1) — 427 =1 u cxemarnueckn n306pasuts ee.
8. Ormnpenenuts KOOPAUHATH KOHIIOB A U B oTpeska, kotopsiii Toukamu P(2, 2) u Q(1, 5) pasmencH Ha Tpu paBHbIC
YaCTH.
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1. ['NaBHbIE HATIPABIICHHUSL.
2. B nonsipHoii cucteme koopauuat aanel toukn A| 12, —z | u B| 12, ——7 |. BeuuciuTs nonspHbie Koopau-

HaTHI CepeIuHbI OTpe3ka AB.

3. UYepes Touky mepecedeHus npsamMeix X +y—6 =0, 2X—y—3 =0 mpoBecTr npsMyro Mo yrioM B 45° k mpsMoit 3X
-5=0.

4. [Tapabona cummeTpudHa oTHOCHTEIRHO ocu OX, BepimnHa ee momeniaercs B Touke (-5; 0) u Ha ocu OpaUHAT OHA
oTCceKaeT Xopay, JumHa kotopoil | = 12 en. Hamucats ypaBHeHME 3TOM MapabobL.

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. Hanucath ypaBHEHHs NPAMOii, IPOXO/ISAIIEH Yepe3 TOUKy (XO, Yo Zo) ¥ MapaJlIebHO IIOCKOCTSIM
ax+by+c¢z+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 croponoir AC Ouccex-
TPHUCHI €T0 BHYTPEHHETO YIJia NpH BepuinHe B.
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1. MHBapuaHTBl NOBEPXHOCTEH.
2. BerauciuTs 11011316 TPaBUILHOTO TPEYTOJILHUKA, ABE BEPIIUHBI KOTOpOro cyTh A(-3, 2), B(1, 6).
3. Yepes Touky nepecedeHust npsimbix 2X —5y —1=0 u X+ 4y —7 =0 mpoBecTH NpsAMYI0, IEIBIIIYI0 OTPE30K MEKIY

toukamu A(4, —3) u B(—1, 2) nomonam.
2
4, Yepes touky P(5; -7) mpoecT KacaTenbHyro K mapabome Y = 8X.
5. Jloka3zarb, 4TO CyMMa BEKTOPOB, COSAUHSIONIUX IEHTP NPaBHIBHOTO TPEYTOJbHHUKA C €r0 BEPIIMHAMHE, PABHA HYITIO.



6. Jlokasars, uro Tpu miockoctn (X +4y+72+1=0, 2X—-y—-2+2=0, X+2y+3z2—-1=0 npoxoasr
uepes OJ[Hy MPAMYIO.

2 2
7. OnpenenuTs BUA MOBEPXHOCTH (X + 5) - ( Z— 1) =0 u cxemarnuecku 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 [IpoexTHBHEIE IPOCTPAHCTBA, AHIAPMOHMYECKOE OTHOILCHHE.
2 Haitn npoexmmio touxu M (XO, Yo ) na npamyto AX+ By +C =0. (Baxsanos)
3. Haiitu Touky mepeceueHus BoICOT TpeyronpHuka A(2,4); B(2,-1); C(-4, 3).
4. HaiiTu Takyio TouKky Ha napaGorne Y = 12X, uToGbI KacaTeNbHast B HEl 0GPA30BBIBAIA C OCHIO CHMMETPHHE IapaGoisl
yron B 30°.
5. 3Has BeKTOPSI, ciTysxkautuie croponamu tpeyronsinka AB =C, BC =a, CA =D, waiiru Bextopsi, kKomimHe-
apHble OMCCEKTPHCaM YIJIOB 3TOTO TPEYTrOJIbHUKA.
6. CocTaBUTh YpaBHEHHE IUNIOCKOCTH, ITpoxoadiiel uepe3 Touky M(1, -4, 3) mapaiienbHO MIOCKOCTH XZ.
2 2

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

5 T Vs
8. B nonsipHOii cucTeMe KOOpMHAT JIaHbl JIBe CMEKHBIE Bepiuunbl kBaapara Al 12, — E u B3 E . Onpene-

JIUTH €ro IjIomanib.
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[TpumeHeHus HOKATHLHOTO CBONCTBA THITEPOOJIBI (2).
OnpenenuTs, €CThb JIU CpeAd BHYTPEHHUX YIJIOB TpeyroybHuKa ¢ BepummHamMu A(1, 1), B(0, 2), C(2, -1) tymoii yroi.
Haiiti TOUKy mepeceyeHus CepeANHHbIX MEPIEHIUKYIIpOB Tpeyroibuuka A(2, 4); B(3,-1); C(-5, 2).

> wbhE

2 2
BBIYUCITUTE MIOMA/b YETHIPEXYTOIBHHIKA, [IBE BEPUIMHBI KOTOPOTO Jexkat B hokycax smmmnca 99X~ + 5y =45,
JIBE IpyTHe COBIAAOT C KOHI[AMU €TI0 MaJoi ocu.

5. Bextops d+0 u @—b nepnenmuxynsapusr. Jlokasats, uto | a | = ‘ b ‘
6. BBIMUCITMTE MIOMA/h TPEYTONBHUKA, KOTOpBIH oTcekaeT miockocts DX —6Y +3Z2 +120=0 or koopaunaruoro
yria OXy.
2 2
7. Onpeenuth BU]I IOBEPXHOCTH 5( y— 2) —2° =5 ucxemarnuecknu n300pasuTs 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 IJIOCKOCTIAMMU.
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1. [IpsmonuHeitHbIe 00pa3yIoIIHe 0JHOMOIOCTHOTO rurepoomona (2).
2. JlaHbI ypaBHEHHS IBYX CTOPOH mapaiienorpamma 2X +4y -3 =0 u X -5y + 2 =0 u TOYKa rmepeceveHus ero ama-
ronaneir O(2, 1). TpeOyercst cocTaBUTh ypaBHEHHS JABYX JIPYTHUX CTOPOH IapajuiesorpaMma.
3. Iokasath, 4TO IIIOMIAIb JII0O0T0 MapavienorpaMmma ¢ BepIIMHAMK B KOHIIAX CONPSHKEHHBIX IHAMETPOB JLIUIICA
X2 yz
—t5= 1 wumeer onHO U TO e 3HAUeHHE, paBHOe 2ab. (IToropenos I'masalV Ne39)
a
2 2
4 ®okychl runep6omIsI coBranaoT ¢ Gokycamu smmunca IX” + 25Yy° = 225, Cocrasurs ypapHenue rumep6omsi,

€CITIH ee IKCIIEHTPUCUTET € = 2.

5. OmnpenenuTts yroi Mexay Bektopamu a u b, eciu Bektop a + 3b meprneHIMKyJIIpeH K Bektopy 7a—5b, a Bektop
a—4b nepneHauKyIsApeH K BekTopy 7a—2b.

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

y

2
7. Onpe)leJme BUJ NOBCPXHOCTH — +=—-7"= O U CXEMATHYCCKHU I/I306paBI/ITB c€c.



Hatitu yrie1, oOpasyemsble mIOCKOCTRIO aAX + by +c¢z +d =0 uocamu xoopauHar.



