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PABOYASA NPOrPAMMA YYEBEHOW AUCLUNIIUHDI
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1. Koa n HaumeHoBaHMe HanpaBneHusi NoAroToBKM/cneLnanbLHOCTU:

01.03.01 MaTtemaTuka

2. Mpodunb noarotoBku/cneumanmsauusa: Bce

3. KBanudumkauua BbinyCcKHUKa: 6akanaBp

4. ®opma obyyeHUs: o4Has

5. Kachegpa, oTBevarLwas 3a peanusaumio AUCUUNIIUHBbI: TEOPUSA PYHKLMIA U reoMeTpumn

6. CocTtaBuTENU NporpamMmbi:
CemeHoB E.M. — npodeccop, 3aB. kadheapon, AOKTOp hun3.-MaT. Hayk;
Henuco M.C. — kaHgugat ums.-maT. HayK, AOLEHT.

7. PekomeHgoBaHa: HMC MaTtematudeckoro g-ta, npotokont Ne 0500-07 ot 03.07.2018 r.
8. YuebHbIn roa: 2018/2019 CemecTp: nepsbiii

9.llenu n 3apaum y4eOHOM ANCLUUNIIUHDI:

Lienamun ocBoeHnsa aucumninuHel (Mogyns) “"AHanutudeckas reomeTpus” ABNATCA:
dopmMnpoBaHe reomeTpuYecKomn KynbTypbl CTyAEHTa, HavanbHas NoarotToBka B obnactu
anrebpaunyeckoro aHanmsa npocTenLLnX reoMeTpuyeckux o0 LEKTOB, OBnageHne Knaccnuyeckum
MaTeMaTUyYecKum annapaTtom A58 AarbHENLero Crnorb30BaHNS B NMPUITOXEHMUSAX.

10. MecTo yye6HOM ancumnnnHbl B cTpykType OOI:

AHanuntnyeckas reomeTpusa BXoAUT B LMK NPOGECCUOHanbHbIX ANCUUNINH B 6a30BOM
yacTtu. [Ins ee yCnewHoro nay4eHusi 4OCTaTtoMHO 3HAHUA N yMEHUIN, NPUOBPETEHHbIX B
cpeaHen wkone.



OcBoeHne aHanUTU4eCcKon reoMeTpun ABNAETCS OCHOBaAHWEM A1 YCNEeLWHOro 0CBOEHNS
Kak ganbHenwmnx 6a3oBbIX KypcoB — JIMHEMHOW anredpbl U reomeTpumn, QYHKLNOHANbHOro
aHanusa, guddepeHunanbHON reoMeTpumn, MexaHuK1, Tak U cneuunanbHbIX KYpCcoB, K NpumMepy,
anrebpanyeckon reomeTpumn, KOMMNbIOTEPHON FEOMETPUN; NPUOBPETEHHbIE 3HAHNA TaKkKe MOryT
nomoYb B Hay4YHO-UccnegoBaTenbCckon pabore.

11. MnaHupyembie pe3ynbTaTbl O0y4eHUA MO AucuMnnuMHe/Moaynio (3HaHUA, YMEHUSA,
HaBblK1), COOTHECEHHbIe C NJIaHUpPyeMbIMM pe3ynbTaTaMu OCBOEHUA obpa3oBaTeNibHOMU
nporpamMmbl (KOMNEeTEeHLUUAMN BbINYCKHUKOB):

KomneTteHuus MnaHnpyemble pesynbTatbl 00y4yeHus
Koa HassaHune
OK-7 CNOCOBHOCTLIO K 3Hame:
camoopraHmsauumn um OCHOBHbI€ MeToAbI camoopraHusaumm n
camoobpa3soBaHuto camoobpas3oBaHUs,  OCHOBHYHD W OOMOSIHUTENbHYIO
nuTepaTtypy N0 aHanuTU4YecKkonm reoMeTpun, OCHOBHbIE
aTan.l " nocneaoBaTenbHOCTb BbINOSTHEHUS
camocTodaATenbHon  paboTbl, BKNOYas  €XeOHEeBHble
AOMallHMe 3aJaHus, a Tak e NoaroToBKY K KOHTPOSbHbIM
paboTam 1 3K3aMeHY;
yMeme:
CaMOCTOATENbHO pelaTb Kak TeopeTuyeckme, Tak WU
npakTu4yeckne 3agadnm  aHanuTUYeckonm reoMeTpun,
HaxoAnTb HEOBXOAMMLIN ANSA N3YyYeHUs MaTtepuarn, kak Ha
TBEpPAbIX, TaK N HA SNEKTPOHHbIX HOCUTENSIX;
grnadems (MMeTb HaBbIK(M)):
OCHOBHbIMM  HaBblkamu  paboTbl C  nMTepaTypowu,
CMOCOBHOCTBID K CaMOOpraHusauuMmM W pauuoHanbHOMY
pacrnpegeneHno BpeMEHM.
OlK-1 | roToBHOCTbIO 3Hame:
MCNonb30BaThb OCHOBHbIE MOHATUS, ONpPeaeneHns BEKTOPHON anredpbl u
dbyHOaMeHTanbHble aHanuMTU4ecKomn reomeTpun OCHOBHblE 3agauu
3HaHuA B obnacTtu aHanUTU4ecKon reomeTpun, OPMYIIMPOBKA TEOPEM W
MaTeMaTU4eckoro MeTOobl UX AOKa3aTeNbCTBA;

aHanmsa, KOMMMEKCHOro
N PYHKLMOHANbHOro
aHanusa, anreopebl,
aHanuTn4ecKomn
reomeTpun,
anddepeHumnansHom
reoMeTpum n TONOJSIOrnMu,
AnddepeHumanbHbIX
ypaBHEHWNIN, ANCKPETHOW
MaTeMaTuku n
MaTeMaTUYECKOWN NOTNKU,
Teopun BEPOATHOCTEWN,
MaTeMaTU4YeCKOn
CTaTUCTUKUN U CIyYamrHbIX
NPOLIECCOB, YNCITEHHbIX
MeTOAOB,
TeopeTn4eCcKou
MeXaHWKKn B byayLien

ymems:
aHanuampoBaTb anrebpanyeckue ypaBHEHUSI NEPBON U
BTOPOW CTEMEHN Ha NJIOCKOCTM U B NPOCTPAHCTBE, CTPOUTb
COOTBETCTBYHOLLUNE UM JIMHUM N NOBEPXHOCTU, ONpeaensaTb
BUA KPMBbIX W MOBEPXHOCTEM BTOPOro nopsigka,
AOKa3blBaTb  OCHOBHblE  TEOPEMbl  aHANUTUYECKOWU
reoMeTpuun 1 pellatb 3agauu;

grradems (MMeTb HaBbIK(K)):
OCHOBHbIMM MeTOZaMM MCCneaoBaHus anredpanyeckmx
NMMHUA N NOBEPXHOCTEW MEpPBOro WM BTOPOro nopsaka,
OCHOBHbIMM  MeTogamMuM  [JoKasaTenbCTBa TEOpPEM U
peLLeHns 3agad aHannTUYeCcKon reoMeTpumn.




npodeccnoHanbLHon
AEeATeNnbHOCTU

OlK-2 | cnocobHoCTbIO peLlaTb 3Hame:
cTaHAapTHble 3aga4vun CTaHOapTHble 3ajadv aHanUTUYeCcKoM reoMeTpum U
npodgeccuoHanbHomn OCHOBHbIE METOAbl UX PeLLUEHNS;
AEeATenbHOCTU Ha ymems:
OCHoOBe pewaTb CTaHOApTHblEe 3ala4yM aHanUTUYECKON reoMeTpun
MHGOPMaLMOHHON U Ha ocHoBe uWHGOpPMaLMOHHOM © Bubnuorpadunyeckom
Gubnmorpadgudeckom KyIbTypbl C npUMeHeHnem NHpOpPMaLNOHHO-
KynbTypbl C KOMMYHUWKALMOHHbIX TEXHOJOMNN;
npuMeHeHnem gnadems (MMeTb HaBbIK(M)):
NMHOPMaLNOHHO- OCHOBHbIMW MeTodaMu pelleHna CcTaHOapTHbIX 3ajad
KOMMYHUKaLMOHHbIX aHanUTU4ecKon reoMeTpmm Ha OCHOBE WH(OPMAaLNOHHOM
TEXHONOMMM N C y4eToM n Gubnuorpaduyeckon KynbTypbl C MPUMEHEHMEM
OCHOBHbIX TpeboBaHwWi NHPOPMALNOHHO-KOMMYHUKALMOHHBIX TEXHOMOTMA U C
MHGOpMaLMOHHON Y4€TOM  OCHOBHbIX  TpeboBaHuin  MHGOPMALMOHHOM
6esonacHocTn 6Ge3onacHoCTW.

OlK-3 | cnocobHOCTbIO K 3Hamkb:
CaMOCTOATENBHOWN OCHOBHble HanpaBneHus wuccriegoBatenbckon paboThl,
Hay4HO- CBSI3aHHblE C W3YyYEeHUEM aHanuMTUYECKOWn reoMeTpum
nccnegoBaTenNbCKon OCHOBHbI€ 3aa4un aHaNMTUYECKON reoMeTPUMN,
paboTe yMeme:

CaMOCTOATENBHO  aHanu3MpoBaTb OCHOBHble  3ajayu

aHanNUTU4YEeCKON reoMeTpun 1 pellaTb AaHHbIE 3a4a4u;
grradems (MMeTb HaBbIK(K)):

MeTo4aMuU CaMOCTOATESTbHOM Hay4YHO-UCCnegoBaTenbCKom

paboTbl NPU U3YHEHUN aHANTUTUYECKON FreOMETPUN.

12. O6bemM AMcuMniuHbI B 3a4eTHbIX eanHULax/yac. (s coomeemcmeauu ¢ y4ebHbIM MIaHoOM) —

7/ 252.

Pdopma NpoOMEXYTOHYHOM aTTeCTauMmu 3adeT / 9K3aMeH.

13. Bugbl yueb6HOM paboThbl

TpynoemMkocTb
Bug yyebHow paboTbl Bcero Mo cemectpam
1 cemecTp Ne cemecTpa

AyanTOpHbIE 3aHATUSA 118 118
B TOM 4ucne: nekuuu 50 50
npakTu4eckme - -
nabopartopHble 68 68
CamocTtosTenbHasi paborta 98 98
dopma NpoMeXyTO4YHON aTTecTaLmm
(3auem — 10,5 4ac. / ak3ameH — 36 36
14,74ac.)

UToro: 252 252

13.1. CopepxaHme AUCLMUNIINHBI

nn__ |

HanmeHoBaHWe pasgena

CogepxaHve pasgena AUCUUNIUHBI




OVCLUNIUHBI

1. Nlekuun

11

Cuctembl koopauHar.
BekTopbl 1 npsMas nuHus
Ha MNOCKOCTW.

MpegomeT Kypca aHanuTudeckom reomeTtpumn. Kpatkmi
nctopuyeckun ob3op. [lekaptoBa cuctema KOopAuHaT Ha
NOCKOCTU, MpocTenwne 3agayun, Teopema Yesbl. YpaBHeHue
NHUK, NONSIPHbIE KOOPAMHATLI, NapannenbHbI NepeHoc.
KoopamHaTbl BeKTopa, KoNnMHeapHble BEKTOPbI, pasnoXeHue no
OBYM HEKONMMMHeapHbIM, CKansipHoe Npon3BeaeHue.
lMpeobpasoBaHue cuctembl koopauHat. UHBepcua. MNpumepsl Ha
BbluMcreHus o6pa3oB. MNMpsimasi Ha NIOCKOCTU Kak ypaBHEHUe
nepBoKn CTENEHN OT ABYX NEPEMEHHbIX. YpaBHEHME NPAMOWN C
yrnosbIiM KoadpduumneHTom. BaaumHoe pacnonoxeHme gByx
npsiMbIX. [My4oK NpsAIMbIX Ha NIIOCKOCTW. PaccTosiHue ToYku o
NpsiMON. Yron mexagy AByMS NpsMbIMMU.

1.2

KpuBble BToporo nopsiaka

KoHunuyeckune ceyeHnsi, ypaBHEHNS KOHUHECKUX CEYEHNI B
NnonsipHOW cucteme KoopauHaTt. MidydeHne KOHUYECKNX CeHEHN.
CaowictBa annunca, runepbonsl, napadonsl. KacatensHas K
KOHMYECKOMY ceyeHunto. PokarnbHble CBOMCTBA KOHUYECKUX
ceyeHnn. ONTnyeckne CBOMCTBA KPMBbLIX BTOPOro nopsaka.
dokanbHble CBOMCTBA KOHUYECKMX CeYeHUN. [lnameTpbl KPpUBBIX
BTOpOro nopsigka. Knaccudmkaums KpuBbIX BTOPOro nopsaaka.
MHBapmaHTbl KpMBbIX BTOPOro nopsiaka. LieHTpbl KpuBbIX
BTOPOro nopsigka.

1.3

BekTophbl B npocTpaHcTBeE.

BekTopbl B NpOCTpaHCTBE, pasfoXeHue no Tpem
HekoMnnaHapHbIM BekTopam. BekTopHoe npousseaeHue,
NPUMEHEHNE BEKTOPHOTO npousBefeHusi. CMellaHHoe
npoussefeHue. NpeobpasoBaHue CMCTEMbI KOOPAMHAT B
NpOCTPaHCTBE.

1.4

YpaBHeHVe NoBEPXHOCTU U
KpUBOI B MPOCTPaHCTBE.

YpaBHeHVEe NOBEPXHOCTM U KPUBOW B NPOCTPaHCTBE. Y paBHEHME
nnockoctu. PacctosiHne To4kmn 4o NIOCKOCTU. Yron Mexay
OBYMs1 nNnockocTsaMu. MNMy4ok NnockocTen. YpaBHEHMS NPsSiMON B
npocTpaHcTBe. Yron mexay AByms npsambeiMu. MNpamas u
NIOCKOCTb.

1.5

MoBepxHOCTH 2-r0 nopsiaka.

Annuncoung, runepbononasl.

Mapabonoungpl, kKOHYC, uMNUHApPLIL. MeToa ceyveHnn.
Knaccudumkauns noBepxHOCTEN BTOPOro nopsigka. MiHsapmaHThbl
nosepxHocTen. MNpamonunHenHble obpasyioLme.
MpsamonuHenHble obpasytoLwme ogHONONocHoro rmnepbononaa.
MpsamonuHenHble obpa3sytowme rmnepbonnyeckoro
napabonowuga. KpyroBble ceveHnsi NOBEpPXHOCTEN BTOPOro
nopsgka. finameTtparnsHble MIocKoCcTU. [1N0CKOCTU cumMMeTpun.
"MaBHble HanpaBIieHWsi NOBEPXHOCTEN BTOPOro nopsaaka.

. MpakTnyeckue 3aHATUA

2.1

2.2

3. JTabopamopHbie pabombl

3.1

Cuctemsl KoopauHar.
BeKTopr n npamasa ninHnA
Ha MNINOCKOCTW.

[ekapToBa 1 nonsipHas cMcTeMbl KOopAUHAT, MpocTerllne
3agaun (paccTosiHe Mexay ABYMS ToYKaMy, AeneHne oTpeska
B 3aJaHHOM OTHOLLEHUW, NIoLaab TPeyronbHKKa). YpaBHeHue
NUHUK, NONSAPHbLIE KOOPAMUHATLI, MapannenbHbli NepeHoc.
KoopavHaTbl BekTopa, KonmMHeapHble BEKTOPbI, pas3noxeHue
BEKTOpa Mo ABYM HeKOMIMHeapHbIM BeKTopaMm, ckanspHoe
npoussefeHue. MNpeobpasoBaHne cUCTEMbI KOOPAMHAT.
WNueepcus. Mpumepsbl Ha BbluMceHNs o6pa3oB. Mpsamas Ha
nnockoctu. O6LLee ypaBHEHNE NPSAMOA NIMHUM Ha NITOCKOCTHU,
ypaBHEeHMWe NPSMONA C YrnoBbIM KO3 MULNEHTOM, ypaBHEHUE
npsiMoii B oTpeskax. BaaumHoe pacnonoxeHue ABYX NPAMBbIX.
My4ok NpsIMbIX Ha NIOCKOCTU. PaccTosiHMe OT TOYKM 40 NPSIMONA.
Yron mexay ABYMS NpsAMbIMM.

3.2

KpuBble BToporo nopsaka

Kpusble BToporo nopsigka. OKpy>XHOCTb. QnnNunc, CBOMCTBa
annunca. N'mnepbona, ceoncTea runepbonsl. Mapabona,
cBowncTBa napabonbl. KacatenbHas K KpMBOW BTOPOro nopsigka.




[unameTpbl KpMBLIX BTOPOro nopsaka. Knaccudukaums Kpusblx
BTOPOro nopsigka. VIHBapmaHTbl KpMBbIX BTOPOrO Nopsiaka.
LleHTpbl KpMBbIX BTOPOro nopsigka.

3.3 BekTopbl B NpocTpaHCTBe. BekTopbl B NpOCTpaHCTBE, pasnoXeHWe No Tpem
HekomnnaHapHbIM BekTopaM. CkansipHoe npousseneHune
BEKTOPOB B NpoCTpaHCcTBe. BekTopHOe nponsBeaeHue,
npUMeHeHNe BEKTOPHOIO NpOM3BESEHMS, €r0 CBONCTBA.
CwmelwaHHoe npousBeneHue n ero ceorctsea. lNpeobpasosaHue
CUCTEMbI KOOpANHAT B NPOCTPAHCTBE.

34 YpaBHeHVEe NOBEPXHOCTU U MpuMepbl ypaBHEHWIA NOBEPXHOCTEN U KPUBBIX B MPOCTPAHCTBE.
KpMBOM B MPOCTPaHCTBE. OObLee ypaBHeHME NIIOCKOCTU, HOPMaribHbIA BEKTOP.
YpaBHeHne NNnocKoCTU, Npoxoasen Yepes Tpy 3agaHHble
TO4kKN. PaccTosiHne To4ku 40 NIOCKOCTU. Yron Mexay ABYMs
nnockoctamu. Nyvok nnockocten. OOLWMe N KAHOHNYEeCcKne
ypaBHEHUsI NPsIMOK B NpocTpaHcTBe. [MapameTpuyeckune
ypaBHEHUSI NPSIMON, YpaBHEHMS MPSMOW, NPOXOAsiLLen Yepes
OBe 3a[aHHble TOYKK. Yron mexay AByms npsiMmbiMuy. [pamas u
NIOCKOCTb.

35 lMoBepxHOCTM 2-ro nopsiaka. Annuncoua, runepbononael. NMapabononasl, KOHYC, LUNUHAPGI.
MeTopg ceveHunin. Knaccmdumkaumsi NnOBepXHOCTEN BTOPOrO
nopsigka. ViHBapmaHTbl NOBEPXHOCTEN 2-ro Nopsaka.
OunameTtpanbHble NNocKoCTU. [I0CKOCTM CMMMETPUN.

13.2. Tembl (pa3genbl) AUCUUNIIUHBI U BUAbI 3aHATUN

Bugbl 3aHaTun (Yacos)
Ne HanmeHoBaHue Tembl CaMoCTORTenonan
n/n (pasgena) gucumnnmHel Jlekumm | MNpaktnyeckne | JNlabopaTopHbie paGota Bcero
Cwnctembl koopanHaT.
1 BekTopbl 1 npaAmas nuHus 12 - 20 30 62
Ha NnocKocTn
2 KpuBble BTOpOro nopsiaka 14 - 16 30 60
3 BekTopbl B NpoCTpaHCTBE 6 - 10 20 36
4 YpaBHetme NOBEPXHOCTU U 6 i 12 20 38
KpVYBOW B MPOCTPaHCTBE
5 lMoBepxHOCTM 2-ro nopsigka 14 - 12 30 56
Wtoro: 52 - 70 130 252

14. MeToau4yeckue yKkasaHMA Ans ody4arowmxca no 0CBOEHUIO AUCLUNIIUHDbI
(pekomeHOayuu 0byHarouUMCs Mo 0C80EHUK AuCUUNIUHbI: paboma ¢ KOHCcrekmamu fiekyud, rnpe3eHmauyuoHHbIM
MamepuarioM, 8bINO/IHeHUE fpakmuyeckux 3adaHul, mecmos, 3adaHuli mekywel ammecmauyuu u m.o.)

Mpu NnpoxoXaeHUn AUCUMNINHBI UCMOMb3YOTCA aKTUBHbIE U MHTEPaKTUBHbIE (DOPMbI NPOBEAEHMS NEKLNA
N nabopaTopHbIX 3aHATUW, W OCYLUECTBMAETCSA KOHTPOMb MOCELLAEMOCTM U BbINOMHEHWST BCEX BWOOB
camocTosiTeNnbHoOM paboTel. B TeuyeHwe cemecTpa CTyAeHTbl pellarT 3agayu, ykasaHHble npenogaBaTteneM, K
Kaxkgomy 3aHsaTuo. B cemectpe npoBOAMTCA 2 KOHTPOIbHbIE paboThl (Ha NabopaToOpHbIX 3aHATUAX).

B TeyeHue cemecTpa CTygeHTbl Ha NabopaTOpHbIX 3aHATUSIX PelarT WHAMBMAOYanbHble 3agaHug,
COOTBETCTBYHOLLEIO BapuaHTa. BapuaHTbl 3agaHuin MMEKTCA B METOAMYECKOW nuTepatype U pasMelleHbl B
MHTepHeTe. OTU Xe BapuaHTbl U METOAUYECKYI0 NUTEepaTypy CTYAEHTbl MOryT Monyuutb no e-mail. Pe3ynbTathl
CaMOCTOSITENbHbIX PabOoT 3a4MTLIBAOTCS BO BPEMS 3a4eTa.




15. lMepeyeHb OCHOBHOM W [AOMNOJIHUTENILHOW nUTepaTypbl, PECypCOB WHTEpPHeT,

HEOSXOAMMI:IX Ansa ocCBOEHUSA OAUCLUNIINHbI (criucok numepamypbl 0GhopMIIsemcs 8 coomgemcmeuu
¢ mpeboearusivu FOCT u ucrionb3yemcsi obuiasi CKeo3Hasi Hymepauyusi 05151 ecex 8ud08 UCIMOYHUKOS)
a) ocHOBHasi nuTepartypa:

Ne n/n McTouHMK
Mpueanos, UBaH UBaHoBUY. AHanMTU4ecKkasi reomeTpus : ydebHuk / U. W. MNMpueanos .— MockBsa :
1 ;
Jlanb, 2007 .— 304 c. : vn.

2 NocTHukoB, Muxann MuxannoBuy (1927-2004) . AHanuTu4eckasa reometpms. Jlekumm no
reomeTpum : y4eb. nocobue. Y. 1/ M. M. MNMocTHnkoB .— Mocksa : JlaHb, 2009 .— 414, [1] c. : un.
MuHocueB, B. B. Kypc matemaTukm ans TexHMYeckmnx BbiCLLUMX y4ebHbIX 3aBefeHun. YacTb 1.

3 AHanuTtnyeckasn reometpus. MNMpegensl u pagbl. PyHKLUK U Npon3BogHble. JluHenHas 1
BekTOpHasi anredpa : / MuHocues B.b., MNywkapb E.A., 3ybkos B.I'., JIsxoBckun B.A. — Mocksa :
Jlanb, 2013 .—

MpakTnyeckoe pyKOBOACTBO K pELLEHUIO 3a4a4 No BbiCLLen maTemaTuke. JinHenHasa anrebpa,

4 BEKTOpPHasi anrebpa, aHanuTu4eckas reomeTpus, BBEAeHMe B MaTeEMaTUYECKUI aHanus,
nponssogHasa un ee npunoxeHus : / . A. Conosbes, B. B. LLleBenes, A. B. Yepsskos, A. HO.
PennH .— Mocksa : Jlanb, 2009 .— 319 c. : un. ;

6) gononHuTenbHasa nuTeparypa:

Ne n/n McTOYHUK
CemeHos E.M. AHanumu4deckasi czeomempusi Ha riniockocmu / E.M.CemeHos, C.H.Ykcycos ;
5 BopoHesxckul 2ocydapcmeeHHbIl yHugepcumem. — BopoHex : I3damenbckuli dom BI'Y, — 94
C.
6 Egumos H.B. Kpamkuli Kypc aHanumuyeckol eeomempuu : y4ebHuk A5 cmyd. ey3oe / H.B.

Egpumos .— U30. 13-e, cmep. — M. : Qusmamnum, 2005 .— 238 c. : un.

Edmmos H.B. KpaTkuii kypc aHanuMTu4eckom reomeTpum : y4ebHuk ans ctyq. sysos / H.B.
EdumoB .— MN3g. 13-e, ctep. — M. : duamarnut, 2005 .— 238 c. : un.

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

UnbuH B.A.. AHanumudeckas ezeomempus. /B.A. UnbuH, 3..To3HsK - M.: @uamamnum, 2002. —

9

240 c.

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

11 Modenros I1.C. AHanumudeckas eeomempus./I1.C. ModeHos. - M.: N38-eo0 MI'Y, 1969. - 698c.
MNoropenoB, Anekcen BacunbeBun4. AHanmTnyeckas reoMeTpus : y4ebHUK Ansa ctyg. mat. v
dwm3. cneu. By3oB / A.B. MNoropenos .— 4-e n3g., nepepab. — M. : Hayka, 1978 .— 208 c. : un.
12 3agayqyHuK-NpakTUKyM No aHanuTU4ecKkon reoMmeTpum 1 Boiclien anrebpe : YyebHoe nocobue /
Mop obw. pea. B.A. BonkoBa; JleHuHrp. roc. yH-T um. A.A. XKgaHosa .— J1. : 3a-Bo JleHuHrp.
yH-Ta, 1986 .— 259, [1] c. : un., Tabn. — 0.50.

B)MHGOPMaLIMOHHBIE 3NEKTPOHHO-00pa3oBaTenbHble pecypchl (orumnaneHble pecypcbl MHTEPHET) :
Ne n/n Pecypc
1. | www.lib.vsu.ru
1. | http:www.math.vsu.ru — ogpuyuaneHbil calim MameMamu4yeckoeo ¢hakynbmema BlI'Y
1. | http:www.math.msu.ru — ogpuyuansHbIt caim mexmama MI'Y

* BHauvane ykasbiBaotca OBC, ¢ koTtopbiMm wumeloTca pgorosopa y BIY, 3aTem OTKpbITbie 3NEKTPOHHO-
obpasoBaTernbHble pecypchbl

16. MNepeyeHb y4eOHO-MeTOAMYECKOro obecrnevyeHus ANA CaMOCTOATENIbHOW paboTbl
(y4ebHo-Memoduyeckue pekomeHdayuu, rocobusi, 3adaqyHUKU, MemoOu4YecKue yKa3aHusi M0 8bIMOSTHEHUIO
rnpakmu4eckux (KOHMpPOosibHbIX) pabom u 0p.)

Ne n/n MICTOYHMK

1 Lly6epbunnep O.H. 3adayu u ynpaxHeHuUs ro aHanumu4yeckol eeomempuu. /
O.H.Lly6epbunnep. - Cl16.: JlaHb, 2003. — 366 c.
Baxesanoe C.B. C6opHuk 3aday o aHanumu4eckol eeomempuu. /C.B. baxearsos, [1.C.
ModeHos, A.C.[lapxomeHko. - M.: Hayka, 1964. — 327 ¢
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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

17. UHdpopmaLmnOHHbIe TEXHONOrUn, UCNosfb3yeMble ANnA peanvM3aumm y4ebHomn
ANCLUNIINHBI, BKINOYasa nporpaMmmMHoe obecnevyeHne u uHhopmaLMOHHO-CNpPaBOYHbIe
cucteMbl (NMpyM Heo6Xxo0AMMOCTH)

18. MaTepnanbHoO-TeXHUYECKOEe obecneyeHme QUCLUNIINHDI:

(Mpu ucnosib3oeaHuu 1abopamopHo20 0bopydosaHus yKa3bieams MOJIHbIU nepeyeHs, npu 6obWoM Koudecmee

0bopydosaHUsi MOXHO 8bIHecmu OaHHbIU pa3der 8 NpusoXeHue K paboyel npozpamme)

19. PoHA OLEHOYHbIX CPEeACTB:

19.1. MepeyeHb KOMNETEHLUN C YKazaHMeM 3TanoB (hOpMMPOBaHUA U
nnaHMpyeMbIX pe3ynbTaToB 06y4YeHus
Kog n MnaHupyemble pesynbTaTbl 06y4eHus OT1anbl
cogepxaHve (mokasaTenu OOCTUXEHUST 3aaHHOMO YPOBHSA dopmMmpoBaHus oOC*
KOMMeTeHLMm OCBOEHMS KOMMNEeTEHLUUN NOCPEACTBOM KOMMeTeHLMM (cpeacTtea
(vnn ee yactn) hopMMPOBaHUS 3HAHWIA, YMEHWUIA, HABbLIKOB) (pasgensbl (TeMbl) OLEHVBaHMs)
AVNCLMMINHBI UK
MoAyns n nx
HaVMEHOBaHWE)
8Hamb: OCHOBHbIE MeTOAbI 1.Cuctemsbl
camoopraHusauum n camoobpasoBaHus, koopavHaTt. Bektopbl | YcTHEI onpoc
OK-7 OCHOBHYIO W JOMNOMHUTENbHYIO NuTepaTypy 1 NpsiMas fiMHMA Ha (YO)
Mo aHanNUTU4EeCKOW reoMeTpMKn, OCHOBHbIE NNOCKOCTW. Tectuposasnue (T)
aTanbl ¥ NocneaoBaTenbHOCTb BbiNonHeHus | 2. KpuBble BTOporo KoHTposbHas
CaMOCTOATENbHON paboTbl, BKMOYas nopsiaka.
pabora (KP)
eXeHEeBHble AoMallHNe 3aJaHuns, a Tak Xe 3. BekTopsbl B CaAMOCTOSTCIBHAS
MOArOTOBKY K KOHTPOSbHbLIM paboTam u NpoCTpaHCTBe.
aK3aMeHY; 4. YpaBHeHue pabora (CPC)
MOBEPXHOCTU U Komnoksuym
KpunBOW B 3aduer
NpPOCTpaHCTBe. OK3aMeH
5. NoBepxHOCTN 2-T0
nopsiaka.
Ymemsb: camoCToATENbHO peLlaTh Kak 1.Cuctemsbl
TeopeTuyeckune, Tak U NpakTUYeckme 3agayum | koopguHat. BekTopbl .
aHanuTM4YeCcKon reoMeTpun, HaxoauTb 1 NpsiMas NIMHKA Ha Y CTHEI Ompoc
HeobXoAMMbIV ONS M3yYeHUs MaTepuan, Kak | NnocKoCTU. (YO)
Ha TBEpAbIX, TaK N HA 3MEKTPOHHbIX 2. KpvBble BTOpOro Tecruposanue (T)
HOCUTEnsIX; nopsiaka. KonrponbHas
3. BekTophl B pabota (KP)
NPOCTpPaHCTBe. CamocrosiTenbHast
4. YpaBHeHue pabora (CPC)
NOBEPXHOCTY U KOJIOKBIyM
KpuBOW B 3auer
NPOCTPaHCTBe.
5. NoBepxHOCTN 2-T0
nopsiaka.
OlK-1 3Hamb.: OCHOBHbIE MOHATUS, 1.Cuctemsl VYeTHBI o1npoc
onpeaeneHnsi BEKTOpHoW anrebpbl u koopauHat. Bektopbl | (YO)
aHanMTU4eCcKoW reoMeTpumn OCHOBHbIE 1 npsiMas IMHKA Ha Tecruposanue (T)




3afjla4n aHannTUYeCKon reoMmeTpum, MIIOCKOCTH. KonTponbHas
hOPMYNMPOBKM TEOPEM U METOAbI UX 2. Kpusble BTOpOro pabora (KP)
AoKa3aTenbCTBa; nopsigka. CaMOCTOSTeIbLHAS
3. BekTopnl B pa6orta (CPC)
NpoCTpaHCTBe. O T —
y
4. YpaBHeHue 3
NOBEPXHOCTU 1 aaet
KPUBOV B DK3aMeH
NpoCTpaHCTBe.
5. NoBepxHOCTN 2-T0
nopsgka.
Ymems: aHanu3mpoBaTtb anrebpanyeckme 1.Cucrembl

ypaBHEHWs NepBoOW U BTOPOW CTENEHU Ha

koopauHaTt. BekTopbl

VYeTHBI onpoc

NAOCKOCTU 1 B MPOCTPAHCTBE, CTPOUTb 1 NpsiMasi MMHUS Ha (YO)
COOTBETCTBYIOLIME UM JINHWM 1 NOBEPXHOCTM, | MIIOCKOCTY. Tectuposanue (T)
onpeaenaTb BUA KPUBbLIX Y NOBEPXHOCTEN 2. KpuBble BTOpOro KoHTpoIbHas
BTOPOro NopAAKa, ACKAa3bIBATL OCHOBHbIE nopsiaka. paGota (KP)
TEOpeMbI aHanNMTUYECKO reoMeTpun 1 3. BekTopbl B
peluaTb 3agauu; NpoCTpaHCTBe. CamocTosTeNEHAS
4. YpaBHeHue pabora (CPC)
MOBEPXHOCTYU U Konnoxsrym
KpvBOW B 3adger
NPOCTpaHCTBe. OK3aMeH
5. NoBepxHOCTN 2-T0
nopsgka.
Brnademb: OCHOBHbIMU MeTOO4AMM 1.Cucrembl

ncecneanoBaHuA anre6pamqecmx FIMHUA 1
I'IOBerHOCTeIZ nepBOro 1 BTOpPOro nopsaaka,

koopauHaTt. BekTopbl
U NpsiMast IMHUS Ha

VYeTHBI onpoc
(YO)

OCHOBHbIMI METOAAMM AokasaTenbcTea MOCKOCTH. Tectuposanue (T)
TEOPEM M peLleHns 3a4a4 aHanuTU4YeCcKon 2. KpuBble BTOpOro KoHTponbHas
reoMeTpun. nopsiaka. paGora (KP)

3. BekTopbl B
npocTpaHcTBe. CamMocTosTenpHas
4. YpaBHeHUe padora (CPC)
NOBEPXHOCTU U Komnnoxsuym
KpUBOIA B 3ager
NpoCTpaHCTBe. DK3aMeH
5. NoBepxHOCTN 2-T0
nopsgka.

Or1K-2 3Hamb: cTaHgapTHbIE 3aga4un 1.Cuctemsl

aHanuTM4ecKkom reoMeTpmMm U OCHOBHbIE
MEeTOAbl UX peLleHus;

KoopauHaT. BekTopsl
1 NpsiMas fMMHUA Ha

VYeTHBI onpoc
(YO)

NI0CKOCTH. Tecruposanue (T)
2. KpuBble BTOpOro KoHTpoIbHast
nopsiaka. pabora (KP)
3. Bektopsl B
NPOCTPaHCTBE. CamocTosiTenbHas
4. YpaBHeHue pabota (CPC)
NOBEPXHOCTU U Konnoxsuym
KpUBOIA B 3ayer
NpoCTpaHCTBe. DK3aMeH
5. NoBepxHOCTN 2-T0
nopsigka.

Ymeme: pellatb cTaHAapTHbIE 3aa4u 1.Cucremsbl YcTHBIM onpoc

aHanMTU4eCKoW reoMeTpumn Ha OCHOBE
nHdOpMaLMOHHOM 1 Bubnunorpaduyeckomn
KynbTypbl C NPUMEHEHNEM NHOPMALMOHHO-
KOMMYHVKaLMOHHbBIX TEXHOMNOIN;

KoopauHaT. BekTopsl
¥ NpsiMasi MMHUS Ha
NNOCKOCTH.

2. KpuBble BTOpOro
nopsiaka.

3. Bektophbl B
NpoCTpaHCTBe.

4. YpaBHeHue
NOBEPXHOCTU U
KpnBOW B

(YO)
Tectupoanue (T)
KonTponbHas
pab6ota (KP)
CamocrosiTenbHast
pabora (CPC)
Komnoxsuym
3auer

DK3aMeH




NpOCTpaHCTBe.
5. NoBepxHOCTN 2-T0
nopsigka.

Brnademb: OCHOBHbIMW METOAAMM
pelleHns cTaHaapTHbIX 3agav
aHannTN4eCKoM reoMeTpmm Ha OCHOBE

1.Cucrembl
KoopauHaTt. BekTopbl
N Npsimasi MMHUS Ha

VYeTHBI onpoc
(YO)

nHdopmaLmoHHon 1 Brubnuorpaduyeckoin MMOCKOCTH. Tectuponanue (T)
KynbTypbl C MPUMEHEHNEM I/IH(b(BpMaLI,VIOHHO- 2. KpuBble BTOpOro KoHTpobHas
KOMMYHUKALIMOHHBIX TEXHOMOIMIA 1 C y4eTOM | MopsaKa. paGora (KP)
OCHOBHbIX TpeboBaHUN NHPOPMAaLIMOHHON 3. Bektophbl B
6e3onacHocTy. NpoCTpaHCTBe. CamocTofTeNEHAS
4. YpaBHeHue pabora (CPC)
NOBEPXHOCTU U Kommoxsuym
KpvBOW B 3auer
NpoCTpaHCTBe. DK3aMeH
5. MoeepxHocTHM 2-r0
nopsiaka.
OrlnK-3 3Hamb: OCHOBHbIE MOHATUS, OCHOBHbIE 1.Cucrembl

HanpaBneHus UccrneaoBaTenbCKon paboThl,
CBSI3aHHbIE C U3YYEHNEM aHaNUTUYECKOWN
reomMeTpum OCHOBHbIE 3aauu

KoopauHaTt. BekTopbl
W NpsiMasi NIMHUSA Ha
NOCKOCTWN.

VYeTHBI onpoc

aHanUTU4EeCKON reoMeTpuum; 2. KpuBble BTOpOro (YO)
nopsiaka. Tectupoanue (T)
3. BekTophbl B
NPOCTpaHCTRE. CamocTosTeabHas
4. YpaBHeHue pabora (CPC)
NOBEPXHOCTU U 3auer
KpunBOW B
NpoCTpaHCTBe.
5. MNoBepxHoCTH 2-TO
nopsigka.

YMemb: camocToAaTeNnbHO aHanuanposaTtb | 1.Cuctemsl

OCHOBHbIE 3aa4n aHaNnUTUYECKon
reoMeTpun 1 pellaTb AaHHble 3a4a4u;

koopauHat. BekTopbl
1 NpsMas NMMHUS Ha

nnockoctu. YcTHBIH ompoc
2. KpuBble BTOpOro (YO)
QOpBﬂﬂKa' Tectupoanue (T)
nboc?TK;gEZIT:e. CamocTosTeabHas
4. YpaBHeHue pabora (CPC)
NOBEPXHOCTU U 3auer
KpvBoW B
NpoCTpaHCTBe.
5. MNoBepxHoCTN 2-TO
nopsigka.
Bnadems: meTogamm camocToATENBHOMN 1.Cucrtemsl

Hay4HO-MCccneaoBaTenbckon paGoThl Npu
M3y4EHUN aHaNMTUYECKON reOMeTpUm.

KoopauHaT. BekTopsl
1 NpsmMas fMHUS Ha

MMOCKOCTH. VYeTHBI onpoc
2. Kpuble BTOpOro (YO)
nopsaka. Tectuposanue (T)
3. BexTophl B CamocTosTenbHas
NpocTpaHcTBe. aGora (CPC)
4. YpaBHeHune pabo
NOBEPXHOCTU 1 Sager
KpnBOW B
NMpOCTpaHCTBe.
5. MNoeepxHocTH 2-ro
nopsiaka.
lNMpomexyTouHas aTTecTaums KM




* B rpace «®OC» B 0b6aA3aTenbHOM nopsigke MNepeyvmMcnsatoTcsl OLEHOYHble CpencTBa TeKylen u
NPOMEXYTOYHOM aTTecTauun.

19.2 OnnucaHue KpuUTepuMeB M LUKanbl OLEHUBaHUS KOMMNEeTEeHUUN (pe3ynbTaToB oOy4YeHus) npwm
NPOMEXYTOYHOW aTTecTauum

Mpumep:

Ona oueHuBaHuA pe3ynbTatoB OOy4eHUA Ha 9SK3aMeHe/3aveTe MCMonb3ylTca cneayrowme
nokasarenu (3YHbl 13 19.1):
1) 3HaHKWe yyebHOro martepmana u BnageHme NOHATUNHBIM annapaTom aHaNMTUYECKON reoOMeTPUM;
2) yMeHue CBA3bIBaTb TEOPUIO C NPAKTUKOW;
3) yMeHue nnnocTpnpoBaTth OTBET NpuMepamMu, aktamu, AaHHbIMU HayYHbIX NCCNefoBaHWi;
4) ymeHne aHanuampoBaTb anredpanyeckme ypaBHEHUS NEPBOW M BTOPOW CTEMEHM Ha MITOCKOCTU U B
NPOCTPaHCTBE, CTPOUTbL COOTBETCTBYIOLLME UM FUMHUN U MOBEPXHOCTU, OMNpefensaTb Buh KpUBbIX W
NoBEpPXHOCTEN BTOPOro nopsiaka, 4okasbiBaTb OCHOBHbIE TEOPEMbI aHaNUTUYECKOM reoMeTpUn 1 peLuaTtb
npakTnyeckme 3agayu;
5) BnageHMe OCHOBHbIMW METOAAaMW CaMOCTOSITENBbHOINO MWCCreaoBaHMs anrebpanyecknx IMHUA 1
NOBEpPXHOCTEN NepBOro U BTOPOro Nopsiaka, OCHOBHLIMM MeTOA4aMM AOKa3aTeNbCTBa TEOPEM U peLleHus
3agay aHanUTUYEeCKoO reoMeTpun;

[na oueHuBaHus pes3ynbTaToB OOy4YeHMsI Ha 3K3ameHe ucrnonb3yeTcs 4-6annbHas Lwana:
«OTIIMYHOY, «XOPOLLOY, «YOAOBNETBOPUTENBHO», «HEYAOBETBOPUTENBHOY.

[lna oueHMBaHNS pe3ynbTaToB 00yYEeHMsl Ha 3a4eTe UCMONb3YEeTCS — 3a4TEHO, HE 3a4TEHO.
CooTHoLLeHMe nokasaTenen, KpUTEPUEB U LUKarbl OLeHMBaHNSA pe3ynbTaToB 06y4YeHUs:

YpoBeHb
Kputepun oueHnBaHns KOMNeTeHLMN chopmMmnpoBaH LWkana oueHok
HOCTM
KOMMeTeHUun
lNonHoe coomeemcmeue omeema obyyaruwezocs gcem | [losbiweHHbIl Omnu4Ho
nepeyucnieHHbiM  Kpumepusim.  [IpodeMoHCMpupoBaHo  3HaHuUe YpPO8EHb
OCHOBHbIX  MOHSIMUU, orpedesieHUss 8eKMOpHoU  aneebpbl U (3a4meHo)
aHanumu4yeckoli 2eomMempuu OCHOBHbIX 3aday aHanumu4yeckou
eeomempuu, gopmynuposKu meopem u Memookb! ux
Ookazamesnbcmea, yMeHUe  aHanusuposamb  anzebpaudeckue
ypasHeHUs1 rnepeol U 8mopol cmerneHU Ha M[JocKkocmu U 8
fpocmpaHcmee, cmpoums coomeemcmeywue UM JIUHUU U
rnosepxHocmu, orpedensms 8Ud Kpuebix U rogepxHocmel 8mopozo
rnopsidka, OoKa3bi8amb OCHOBHbIE MEOPeMbl  aHaumMu4yeckol
eeomempuu u pewams 3adayqu, eriadeHuUe OCHOBHbIMU Memodamu
uccnedosaHusi anzebpaudeckux fUHUU U rnogepxHocmel nepeozo U
8mMopoeo rnopsidka, 0OCHOBHbIMU Memodamu doka3amersibcmea meopem

U peweHus 3adady aHanumu4eckol eeomempuul.

Omeem  Ha  KOHMPOJ/IbHO-U3MEPUMEsbHbIU  Mamepuasn  He ba3soeniti Xopowo
coomeemcmeyem OOHOMY U3 [EePEYUC/IEHHbIX rokasamersel, Ho ypo8eHb
obyvarowutics O0aem npasusibHble omeembl Ha O0MNoHUMesbHbIe (3aumeHo)
80r1POCHI.

HedocmamoyHo npPoOEeMOHCMPUPOBAHO yMeHUe aHanu3uposams
anzebpaudeckue ypaeHeHuss rnepseoli U emopoli cmeneHu Ha
nocKkocmu U 8 npocmpaHcmee, Unu cmpoums coomeemcmeyroujue
UM ITUHUU U rogepxHocmu, onpedesisms 8ud Kpueblx U nogepxHocmedl
8mopozo rnopsioka, O0oka3sbieameb OCHOBHblE meopembi
aHanumu4yeckol eeoMempuu unu pewamse 3adayu.

Unu colepxxamcsi omdesnbHblie npobesnbl Mpu  UCMOMb308aHUU
OCHOBHbIX Memo008 uccriedosaHusi anzebpauyeckux JsnuHUl U
rnosepxHocmeu nepeo2o U 8mMopo20 fnopsidka, unu  Memooos
dokazamernibcmea meopeM U peweHuUss 3aday aHanumu4yeckou
eeomempuul.




Omeem Ha KOHMPOJIbHO-U3MEPUMEbHbIU mMamepuan  He lNopoeosnili Ydoenemesopu-

coomeemcmeayem obbiM 08yM U3 MEpPeYUClieHHbIX okasamerned, ypOBEHb meJibHO
obyyvarowutica Oaem HerosnHble omeembl Ha O0nofHUMerbHble

80rpockl. [JeMoHcmpupyem 4acmuyHoe 3HaHue OCHOBHbIX MOHSIMUU, (3aumeHo)

onpedeneHull eekmopHoli aneebpbl U aHanumuyeckol 2eomempuu,
OCHOBHbIX 3aday aHanumudeckoli e2eomempuu, ¢opPMYyILUPOBKU
meopem U MemoObl UuUx Ookazamenbcmea Uunu  He ymeem
aHanusupogsamp anzebpaudyeckue ypasHeHUsi nepeol u emopol
cmerneHU Ha [7IOCKOCMU U 8 [pocmpaHcmee, UAUu cmpoums
coomeemcmeyrowue UM JUHUU U rioeepxHocmu, onpedensmb 8ud
Kpuebix U riogepxHocmeli 8mopo2o rnopsidka, 0oka3blieambe OCHOBHbIE
meopemMbl aHanuUMuU4YeckKol 2eoMempuu usnu pewamse 3ada4du.

Unu umeem He nonHoe npedcmasrneHue 06 ucrnonb308aHUU OCHOBHbIX
memodos uccrnedosaHusi anzebpaudyeckux uUHUl U nosepxHocmel
nepeo2o U 8mMopoz2o nopsidka, unu memodos, dornyckaem
cyulecmeeHHble owubKu npu Ookazamesibcmee meopemM  unu
pelweHuu 3aday aHasumuyeckol 2aeomempuul.

Omeem  Ha  KOHMPO/bHO-U3MepUmesbHbIl ~ Mamepuan  He - Heydoenemeopu-

coomeemcmeyem tobbIM mpeM U3 MepeducieHHbIX rnokazamerned. meJsibHo
Obyvarowulica OeMoHCmpupyem OmpbI8OYHbIE, GhpacMeHmapHble

3HaHus, donyckaem 2pybbie owubku npu GokazamesbCmee meopem (He 3aymeHo)

unu peweHuu 3aday aHaumMu4yeckKol eeomempuu.

19.3 TunoBble KOHTPONbHbIE 33aJaHUA WM WHble MaTepuanbl, HeoOXoouMble ONSA OLEeHKU

3HaHUN, YMEHWN, HaBbIKOB U (MnNK) onbiTa AOeATEeNbHOCTU, XapaKTepusyrLlme
chopmMpoBaHMA KOMNETEHUUN B NpoLiecce OCBOEHUA o6pa3oBaTesibHOM NporpaMmmbi

19.3.1 lNepeyeHb BONPOCOB K 3K3aMeHY:

JlekapTOBBI KOOPAMHATHI, TPOCTEUIINE 3a1aUN.

Teopema YeBsl.

VYpaBHeHUE TUHUY, TIOJISIPHBIE KOOPJAWHATHI, TapaJlIebHbINA MEPEHOC.
Koopaunatel BekTOpa, KOJUTMHEAPHBIE BEKTOPHI.

Pa3noxxeHue no I1ByM HEKOJUIMHEAPHBIM BEKTOpPAM, CKaJISIPHOE IPOU3BEICHHUE.
[Ipsimast HA IIIOCKOCTH, Ty4YOK MPSIMBIX.

PaccrosiHre OT TOYKH 710 TIPSIMOM.

[IpeoOpazoBaHKe CUCTEMBI KOOPAMHAT.

WNuBepcust.

0. Konnueckue cedyeHHs, KOHNYECKUX CCUCHHUH B MOJISPHOM CUCTEME KOOPMHAT.
1. VYpaBHEHMS KOHMYECKUX CEUCHUMN B JIEKAPTOBOM CHUCTEME KOOPIAMHAT.

12. V3yueHue KOHMYECKUX CEUCHUI.

13. KacarenbHas K KOHUYECKOMY CEUEHUIO.

14. ®okanbHbIE CBOMCTBAa KOHUUYECKUX CCUCHUH.

15. OnTuyeckue CBONCTBA.

16. JInameTpsl.

17. Knaccudukauus KpUBbIX BTOPOTO MOPSIIKA.

18. HMuBapuaHTHI.

19. [leHTpHI KPUBBIX BTOPOTO MOPSIKA.

20. IIpumeHeHus GokaabHOTO CBOWCTBA TUTIEPOOJIHI.

21.  BexTopsl B IpOCTPaHCTBE, PA3I0KEHUE IO TPEM HEKOMILIAHAPHBIM BEKTOPAM.
22. BexrtopHOe mpousBeaeHHE.

23. CwmemaHHO€ MPOU3BEICHNUE.

HROoOo~NOo O A~WNE

STanbl



24. IlIpeobpazoBaHre CHCTEMbl KOOPJIUHAT B TPOCTPAHCTBE.

25. YpaBHEHHE MOBEPXHOCTH U KPUBOM B MPOCTPAHCTBE.

26.  YpaBHEHHE TIOCKOCTH, PACCTOSIHUE OT TOYKH JI0 TNIOCKOCTH.

27. YpaBHeHUs IPSIMON B IPOCTPAHCTBE.

28. Ilpsmas ¥ IIOCKOCTb.

29. Dnnuncouj, rurnepOOoIOU/IbI.

30. IlapaGosioubl, KOHYC, TUITHHIPHI.

31. VYmnporieHrue ypaBHEHUS TTIOBEPXHOCTH.

32. Knaccudukaius moBepxHOCTeN 2-TO MOpsIKa.

33. IIpsmonuHeiHbIe 00pa3yIoIIne.

34. IlpsMonuHelHbIe 00pa3yIoIUe OHOIOJIOCTHOTO runepoononaa 1,2.
35. IIpsMonuHelHbIe 00pa3yIoIIUe TUIIEPOOTMIECKOTO Mmapadoaona.
36. Kpyrossie ceueHusl.

37. JlmameTpanbHbIE TNIOCKOCTH.

38. IInockocTH CUMMETPHH.

39. ['nmaBHBIC HaMpaBJICHUS.

40. VuBapmaHTBI TOBEPXHOCTEH.

41. IlpoekTHBHBIE MPOCTPAHCTBA, AHTAPMOHHUYECKOE OTHOILIEHHUE.
19.3.2 NepeyeHb NpakTUYECKUX 3aJaHUN

1. HaiiTi BHyTpEeHHHE yIJIbl TPEYTOJIbHUKA, CTOPOHBI KOTOPOT'O BBIPAXKEHbI ypaBHEHUSIMU X — Y — 3 = 0,
X—-3y—-4=0, 4x+2y+3=0.

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

3. Uepes TouKy nepeceueHus npsmbix x +y—6=0, 2Xx -y —3 =0 mpoBecTu npsiMylo 1o yrioMm B 45°
K mpsimoii 3x —5 = 0.

4. CTOpOHBI TpeyroJbHUKA BbIpaxaroTcs ypaBHeHusiMu X +3y—-2=0, 2x+y+5=0,3x-4=0.
Haiitn ypaBHEHHS BBICOT 3TOT0 TPEYTOJIbHUKA.

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

6. Jlanbl ypaBHEHHUs ABYX CTOpPOH mapaienorpamma x +y—1=0, 3X—y+4 =0 u TOYKa nepecedeHus
ero quaronanei (3, 3). Haiitu ypaBHEHUs IByX APYIMX CTOPOH.

7. Ha ipsimoit x + 3y =0 HalTH TOYKY, paBHOYIAJICHHYIO OT Havyaja KOOPAMHAT M OT MpsiMOl X + 3y — 2
=0.

8. Nana npsimast 3x — 4y — 10 = 0. Haiftu ypaBHEeHHE NPSMOH, MapaJIIbHON JAHHON M OTCTOSIIEH OT
Hee Ha PacCTOSIHUM 3 eIMHMUIL.

9. Haiit paccTosiHuEe MEX]ly MapajljieIbHbIMU NpsAMbIMH 3X +4y —15=0 u3x +4y+20=0.

10. Hanmucate ypaBHEeHUe NpsAMOH, mpoxo et uepe3 Touky A(S, 2) Ha paccTossHUM 4 eIHMHUI] OT
touku B(-3, 1).

2
11. CocTaBuTh ypaBHEHHE KacaTelbHbIX K OKPY>KHOCTHU C LIeHTpaM B Touke (3, 6) u panuyca g\/85

OpOXOAsAIuX yepe3 Touky (1, —2).

12. Haiftu yron mexny OuccekTpucamu yrioB, 00pa3yeMbIX npsiMbiMu 3x +4y—9=0 u

12x +9y -8 =0.

13. Haiit ypaBHEeHHE OMCCEKTPUCHI BHEIITHETO YTiIa A TpEYroJbHHUKA C BEPIIMHAMHI

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

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

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



16. B npsiMOyroisHOM paBHOOEAPEHHOM TPEYTOJIbHUKE JaHbl ypaBHEHHE KaTeTa y = 2X U CepeinHa
runoteny3sl  K(4, 2). Haiitu ypaBHEHUS IBYX IPYTrUX €r0 CTOPOH.

17. Beruuciauth KOOpAMHATHI BEPIIMH poMOa, €CIIM U3BECTHBI YPaBHEHUS JIBYX €0 CTOPOH: 2X — 5y — 1 =
0, 2Xx -5y —34 =0 u ypaBHeHHE OJTHOM U3 ero quaronanei: x +3y—6=0.

18. 3nas ypaBHenune 3x —2y + 6 =0 0JIHOI U3 CTOPOH yIjla U YpaBHEHUE €ro OMCCEKTPHUCH X —3Y + 5
=(, cocTaBUTh ypaBHEHHE BTOPOI CTOPOHBI yIJia.

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 ypaBHEeHUs ABYX JPYTUX CTOPOH U TPETHEU BHICOTHI.

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

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

22. HaiiTi ypaBHEHHS KacaTCIbHBIX K OKPYKHOCTH X2 + y2 = 10, mpoXoasiux yepe3 Touky (—5, —5).
23. HaiiTu kacatenpHbIe K OKpY>KHOCTH X2 + y2 = 13, mapayuiensHbie npsmoit 4x + 6y —5 = 0.

24. HaiiTu kacaTelbHbIC K OKPY)KHOCTH X2 +y2 + 5x = 0, meprneHIuKyIsIpHbIe K mpsMoirt 4x —3y + 7 =
0.

25. Onpenenuth SKCUEHTPUCUTET JUIUIICA, €CIIU OTPE30K, COSAUHSIOMINN ero (OKyChl BUACH U3 KOHLIA
MaJioi OCH IOJ1 IPSIMBIM YTJIOM.

26. OnpenenuTth SKCUEHTPUCUTET IUIHUIICA, €CITU PACCTOSIHHE MeX Ay (OKycaMH PaBHO PACCTOSIHUIO
MEX/1y KOHIIaMU OOJIBIION U MaJloi oceil.

27. OnpenenuTs SKCUEHTPUCUTET SIUIUIICA, €CTTH €ro 0O0JIbIIas OCh BTPOe O0JIbIle MaJIOH.

28. 'mnepboia kacaetcs npssMoit x — Y —3 =0 B Touke (5, 2). CocraBUTh ypaBHEHHE 3TON THIIEPOOITHI.
29. Jlana mapabona y2 = 6x. Uepes Touky (4, 1) mpoBecTH Takyro XOpAy, KOTopas AeTuiach Obl B 3TOU
TOYKE I10I0JIaM.

30. Haiitu ypaBHEHUsI AMaMeTPOB Mapaboiibl y2 = 8X, COMPSIKEHHBIX C XOPJIaMHU, HAKIIOHEHHBIMHA K HUM
moj yriiom B 45°.

40. Haiitu Takyro Touky Ha mapabosne y2 = 12X, 4ToObl KacaTellbHas B HEl 00pa30BbIBaja ¢ OChIO
cUMMeTpuu napadossl yron B 30°.

41. Jlana napa6ona y2 = 10x. Haiitu k 3Tol napa0oiie KacaTelbHbIE B TOUKAX, B KOTOPBIX OHA
nepecekaercs ¢ npsaMon y =4x — 5.

42. OnpenenuTth yroil MEXIy BEKTopaMu a U b, eciu BekTop a + 3b MepneHIuKYJIsIpeH K BEKTOpy 7a
— 5b, aBekTop a—4b TMepHeHAMKYISpeH K BeKTopy 7a— 2b.

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

KOJIJITMHEapHbIe OMCCEKTpHCaM YITIOB 3TOIO TPEYroJbHHKA.

44. Jloka3zaTb, YTO CyMMa BEKTOPOB, COEIUHSIONINX LIEHTpP NMPAaBUIBHOIO TPEYTOJILHHUKA C €T0
BEPILMHAMU, PaBHA HYJIIO.

45. Tlpu kakoM 3HaueHuH Ko3(puirienta o BeKTopel p = aat+S5b u g=3a—b okaxyrcs
KOJUIMHEApHBIMH, €CIM @ U b He KOJUTMHEapHbI?

46. Bextopel a, b, ¢ u d cBsa3ansl cootHomenusmu a/\b = ¢/\d, a/\c =b/\d. Jlokaszars
KOJUIMHEApHOCTh BeKkTOopoB a—d u b—C.

477. BeuucnuTh JUIMHY IHArOHaJeH napaienorpaMmma, NoCTpOeHHOro Ha BekTopax A =5p+2q u B=p

HalTU BEKTOPBHI,

—3q, ecau U3BECTHO, 4TO | | :\/E’ lq|=3 u (p"q)=m/b

48. 3Has JB€ CTOPOHBI TPEYTOJIbHUKA

AB =3p—-4q u BC =p+ 5q, BIMHCIUTH JUIUHY ero BeicoTel CD mpu ycioBuM, 4TO BEKTOPHI P U ( —
MEePIEeHIUKYIISIPHBIE APYT IPYTY €AMHUYHBIE BEKTOPHI (OPTHI).

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

50. BeraucnuTe mionaap napaiienorpaMma, ocTpoeHHoro Ha Bekropax AB=m +2n u AD =m - 3n,
rie |/m|=5,|n[=3u (m”*n)=n/6.

51. Bekrop X, meprneHIUKYISIpHBIN K BekTopam a=(4;-2;-3) u b=(0; 1;3), obpasyer c ocbto Oy
Tymnoi yroi. 3Hast, 4To | X | = 26, HalTH €ro KOOPIAUHATHI.



52. BeIUUCIUTH CUHYC yria MeXAYy AUAroHAISIMU MapauieorpaMMa, TOCTPOSHHOTO Ha TaHHBIX
BEKTOpax a=2m+n—p u b=m-3n+p, rae m, n U P — B3aUMHO NEPIEHAUKYIISIPHbIE €TUHUYHbIE
BEKTOPBI.

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

X+y—-22—-6=0 u x—2y +52 — 1= 0, HaAWTH IUVIOCKOCTHU, IEPIECHANKYJISIPHBIC K STUM OCHOBHBIM
IJIOCKOCTSIM.

55. Yepes Touky M(-5; 16; 12 ) mpoBeaeHbI IBE INIOCKOCTH: OJHA U3 KOTOPBIX COACPKUT och OX,
napyrasi —ock OY. BBIYHCIUTH YroJ MEXAY STUMHU ABYMS IIOCKOCTSIMHU.

56. Hamucath ypaBHEHUE TUIOCKOCTH, MEPIEHAUKYIAPHON K TNIOCKOCTH SX —Y +3Z2—2=0 u
MepeceKarolIel ee mo npsamMoii, exarieit B rmockoctu xOy.

57. Yepes nuHUIO nepecedeHus miockoctet 4x —y+3z2—1=0 u x+5y—z+2 =0 npoBectu
TUIOCKOCTB, MEPIEHANKYIISIPHYIO K TUIOCKOCTH 2X —Y + 52 -3 =0.

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

59. CocraBuUTh ypaBHEHHUE MJIOCKOCTH, poxosiieit uepe3 Touku L(0;0;1) u N(3;0;0) u
obpa3yromeit yron B 60° ¢ miockocteio xOy.

60. B myuke, onpeensieMoM IIOCKoCTsIMH 2X +y—3z+2=0 u 5x +5y—4z+ 3 =0, naiitu ase
HEePICHIUKYIIAPHBIC APYT K APYTY IFIOCKOCTH, U3 KOTOPBIX OHA MPOXOAUT Yepe3 Touky A(4;-3;1).

19.3.4 TecTOoBbIe 3ag4aHuA

Ne BapuaHTsl 0TBETOB
3a1a Ycnosue 3agaun 1 2 3 4
HUS
1 N yz
DKCIEHTPUCUTET TUIIEPOOJIBI 89 =1pasen 4/5 5/4 5/3 4
2 Kakwe u3 4eTrIpex mI0CKOCTeH SBISTIOTCS B3aUMHO
MIePIICH IUKYISIPHBIMH:
(a) x+y-z-1=0,
(6) 2x—2y+5=0, (@u® |@mun@ |©u®B B

(B) x+y-z-1=0,
(r) x+y—-z-1=07?

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

4 Bosbmas nomyock amaumnca 4x° +25y? =100 pasHa 4 25 5 2

Kakas n3 miockoctei

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

X
NepHeHANKYIISIpHA MPAMOH — = —— = ——?
PIECHANKYJIAPHA 1P 5 2 3

6 K
) :;(:;1;113” E;gzglflzf;:gmx nap NpsMbIX SIBJISIOTCS B3aUMHO ( a) 1 (b) ( a) 1 (d ) (b) 1 (d )

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

7 JlaHbl TpU CTOPOHBI NapajIEIOrpaMmMa
5x—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 Vron mexnay mnockocTamMu 4X—2y+3z2+7=0 u

4x—2y+32+1=0 pasen 90° 60° 30° 0°
9 Pacctosinue mexay npsameiMu 4X—3y+7=0 u
9 5 1 0
4x—-3y+2=0 pasHO
10 X2 2
DKCHEHTPUCHUTET DIUTUIICA > + ry =1 paBeH 0.8 05 0.9 0.7
11 NG 2

y _
OKCUEHTPUCHUTET THUIIEPOOITBI 6 9" 1 paBen 14 1,25 12 1,55

12 | Kaxkas u3 npsiMbIx

x_y-1_z-4
(@) o= =—,
x_y-1_z-4
©5 T3
K2y 2t (a) ©) (8) (r)
3 2 3
x_y+l_z-2
W= "

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

19.3.4 MNMepeyeHb 3ag4aHNM ONA KOHTPOJbHbIX paboTt

1. KoHTponbHas pabota no teme «KpuBbie BToporo nopsigkar:

Bapuant Nel
1. Hanmcare ypaBHEHHE OKpPYXHOCTH, KOTOpas kacaercs ocu OX B Touke (5; 0) u orcekaer Ha
ocu Oy xopay anuuoit B 10 enuHuI.

X2 y2
2. HaiiTu Te kacaTenbHbIE K ITUIICY 20 + 22 =1, xoTopble mapauienbHbl psiMol 2X—Yy+17=0.
X2 yZ

3. Ha rumnep0Ooine E_E: HaWTH TOYKY, KoTopas Obula Obl B TpU paza OJMuXKe OT OJIHOU
ACUMIITOTBI, YEM OT JPYIOM.
4, Haiiti ypaBHeHMsI TuaMeTpOB MapadoIIbl y2 = 8X, COmpSDKEHHBIX C XOpJaMH, HAaKIIOHEHHBIMU K
HUM TIOJ] YTIJIOM B 45°.

Bapuant Ne2
1. HaiiTi 1ieHTp OKpyXHOCTH, paguyc KoTopoil I = 50, 3Has, 4TO OKPYKHOCTh oTcekaeT Ha ocu OX
XOpAy IMHON 28 emuHuI] 1 ipoxoauT yepe3 Touky A(0; 8).
2. Ha snnurice, oaun u3 ¢gokycoB koToporo umeer koopauHatsel (3; 0), B3sra Touka M(4; 2,4).

Haiitu paccrosiHue 3TOi TOYKHM 10 COOTBETCTBYIONIEH NUPEKTPHUCHI, 3HAS, UTO LEHTP AJUIUIICA COBMAIAET
C HayaJaoM KOOpPAUHAT.

3. Jlana runmep6ona 9x° —16y> =576. HaiiTi ypaBHEHHE TOTO AMAMETPa, JTHHA KOTOPOTO PAaBHA
20 en.

4, BEIUHCINTE MapaMeTp mapabonmsl Y’ =2pX, eclM HM3BECTHO, YTO OHA KAcaeTcsl MpsMOii
X—=2y+5=0.

BapunanT Ne3




1. Jlana OKpyHOCTH (X —1)2 +y? =4. Uepes Touky A(Z; —%j IPOBECTH TAKYKO XOPAY, KOTOpast

JACInJIacChb OBl B 3TOM TOUYKE IIOIOJIAM.

2 2
X .
2. ITpoBectn Kk 3uUICy —+ Yy _ 1 KacarelbHble, NEPIEHIUKYJIApHbIE K IpSIMOMH
169 25
13x+12y-115=0.
3. Hanucarp ypaBHEHUS JBYX CONpPSDKEHHBIX THIEpOOJ, 3Hasg, 4YTO PACCTOSHUE MEXIY
IUPEKTPUCAMH MTEPBOM M3 HUX PaBHO 7,2 M PacCTOSHUE MEXIY TUPEKTpHCaMu BTOpoil paBHO 12,8.
4, [Tapaboa cumMeTpryHa OTHOCHTEIBHO oc OX, BepinnHa ee nmomemacres B touke (-5; 0) u Ha
OCH OpIMHAT OHA OTCEKAeT XOp.y, JuinHa KoTopoii | =12 en. Hamucars ypaBHEHHE 3TOM MapadoibL.
Bapuant Ned
1. HamnucaTth ypaBHEHUE OKpYXHOCTH, Ipoxofsiien yepe3 Touky (1; 1) u kacaromieiicss npsiMbIx
7X+y—-3=0 u x+7y—-3=0.
X2 y2
2. B smnurnc % + ry =1 BnHcaH NpaBWIbHBIN TPEYroOJIbHUK, OHA U3 BEPIIMH KOTOPOTO COBIAIAET

C MpaBoil BepIIMHON 00JbII0N ocu. HailTu KOOpAMHATHI ABYX APYTHX BEPIIUH TPEYroJbHUKA.
3. CoctaBuTh ypaBHEHHE THUIIEPOOIIBI, OCH KOTOPOI COBIIAAAIOT OCSIMH KOOPIUHAT, €CIIM JITaHa TOYKa

MePECCUCHUS P(3, 2, 2, 4) OJIHOW M3 aCUMITOT C OJIHOW W3 TUPEKTPHUC ITOU TUIIEPOOIIHI.

4, Yepes Touky P(5; -7) mpoBecTu KacaTenpHyIo K mapabone y> =8X.

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

BAPUAHT Nel

1. Bexktoper @, b, ¢ u d ceazausl coorHorrenusmu a/\b = ¢/\d, a/\c = b/Ad. Jloka3aTh KOJIIHHEAPHOCTH BEKTOPOB
a-dub-c.

2. Tlpu xakoMm 3Ha4eHnu KO3PUIMERTa o BEKTOpPbl P = aida+bb u g=3a—b okaxyrcs koMHEapHBIMY, €CIIE @ U
b me komnuueapusi?

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

4. B myuke, onpenenseMoM miockocTaMu 3X+ Y -2z -6=0 u X- 2y +5z - 1= 0, Ha¥TH MIOCKOCTH, NIEPIICHIUKYIIIPHBIC K
3THUM OCHOBHBIM IIJIOCKOCTSIM.

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

1. HamucaTth ypaBHEHHE TIOCKOCTH, MTPOXO/SIIIEH depe3 MpsIMyIo 1 TapajuleNIbHOM IPsIMOi

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

BAPUAHT Ne2

1. BbIUHCITUTH JUIMHY AMAroHaeH mapasuieiorpaMMa, MOCTPOSHHOro Ha Bektopax A =5p +2q u B = p - 3q, ecnu

U3BECTHO, YTO |p|:\/§, lg|=3 u (p"q)=mnl/d

2. 3Has aBe cTopoHbl Tpeyroiabiuka AB =3p -4q u BC = p + 50, Berauciuth anuny ero Beicotsl CD npu ycnosuwn,
YTO BEKTOPbI P W (] — MEPIEHIUKYIISIPHbIE APYT APYTY €AUHHYHbBIC BEKTOPHI (OPTHI).

3. Yepes touky M(-5; 16; 12 ) mpoBeeHbI JBE IUIOCKOCTH: OJIHA U3 KOTOPBIX coaepkuT ock OX, apyras —oce OY.
BbIUMCANTE Yyroa MeXIy STUMHU JIBYMSI IIIIOCKOCTSMH.

4. Hammcats ypaBHEHHE TUIOCKOCTH, IEPIIEHANKYISIPHOH K utockoctn 5X —y +3z —2 = 0 u nepecekatoieii ee o
OpsAMOH, Jexalei B miockoct XOy.

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

5. UYepes mpsamyro IIPOBECTHU IUIOCKOCTb, NEPIEHIUKYISIPHYIO K IUIOCKOCTH

X+4y—-3z2+7=0.



BAPUAHT N3

1. Bekrop m, nepneHauMkyispHbii k ocu Oz u k BekTopy a = ( 8; —15; 3), obpasyeT octpsiii yroi ¢ ocsto OX. 3Has,
gro | m| =51, HalTH ero KOOPAUHATEHL

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

3. CocTaBuUTh ypaBHEHHE IDIOCKOCTH, Mpoxoasmei gepe3 Touxu L( 0; 0; 1)

4. B myuke, onpenenseMoM miockocTsMA 2X +Yy—3z2+2 =0 u 5X+ 5y —4z + 3 =0, HaifTu 1Be NEPICHANKYIISIPHBIC
JPYT K APYTY IUIOCKOCTH, U3 KOTOPBIX OJHA TIPOXOIMT Yepe3 Touky A(4;-3;1).

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

YpaBHEHHE IIOCKOCTH, IPOXOASIIEH Yepe3 HUX.

5. Ilpoeputs, 9TO MpsIMBIE TIepeceKaroTcsl, U HaINCaTh

BAPUAHT N4

1. BekTop X, mepreHIMKYJISIpHBIA K Bektopam a = (4;-2;-3) ub=(0;1;3), obpasyer c ocbto Oy Tymoii yrom.
3Has, 4T0 | X | = 26, HaiiTH ero KOOPIHHATHL

2. Bpr4uciuTh CHHYC yrila MEXAY JUaroHaJsIMU MapajiesorpaMMa, OCTPOSHHOTO Ha JaHHBIX BEKTOpax
a=2m+n-p u b=m-3n+p, tae M, N U P — B3aUMHO MEPICHIUKYJSIPHBIC OPTHI.

3. UYepes ocs Oz mpoBeCTH IIIOCKOCTh, 00Pa3yIONIYIO C INIOCKOCThIO 2X + Y —\/g z2—-7=0 yron n/3.

4. Yepes nuHuIo nepeceueHus miockocted 4X—y+3z—-1=0 u X+ 5y—z+ 2 =0 nmpoBecTH IIOCKOCTb,
HEepIeHANKYJSIPHYIO K IIockocTn 2X —Y + 52 -3 =0.

5. IIpoBecTH IIIOCKOCTH Yepe3 NepHeHIUKYIIAPhI, OMyIeHHbIe 13 Toukl A( —3; 2; 5) Ha IIOCKOCTU
AX+y—-32+13=0nm x-2y+z-11=0.

19.3.5 Tembl KypcoBbIX paboT
He npeaycMoTpeHbl

19.3.6 Tembl pechepatoB

He npeaycMoTpeHbl

19.4. MeToamyeckne martepuanbl, onpegensiowme npoueaypbl OUEHMBAHUA 3HAHWUW, YMEHUN,
HaBbIKOB U (MNN) ONbITa AEATENIbHOCTU, XapaKTepU3yrLWmXx atanbl popMUpPOBaHUA KOMNETEHLUN

OueHKa 3HaHWIN, YMEHUN N HaBbIKOB, XapakTepusylolwiasa atanbl (hoOpMUPOBAHUA KOMMETEHLUMIA B
pamMKax U3y4yeHust AUCUMNITMHBLI OCYLLLECTBNAETCA B XO4E TEKYLLEN U MPOMEXYTOUHON aTTecTauun.

Tekywaa aTTectaums MpoBOAUTCA B COOTBETCTBUM C [lonoxeHMeM O Tekylen artrectaumm
obyvalowmxca nNo  nporpaMmam  Bbicllero obpas3oBaHus  BOpOHeXCKOro  rocyaapCTBEHHOro
yHMBepcuTeTa. Tekylwas aTrectaums npoBoautca B bopme ycmHozo onpoca (UuHOueudyasbHbIl onpoc);
nucbMeHHbIx pabom (KOHMporbHbie pabomel.); mecmupogarusi; Kputepumn oLeHnBaHns NpUBeaEHbI BbiLLE.

lMpomexyToyHaa aTTecTaums MpPOBOAUTCA B COOTBETCTBUM C [lonoxeHneMm O MPOMEXYTOYHON
aTTecTtaumm obyyaroLmMxcs No nporpaMmmam BbicLIEro obpasoBaHus.

KoHTponbHo-n3MepuTenbHble MaTepuarnbl MNPOMEXYTOYHOM aTTecTaumu BKYalT B cebs
TEOpEeTMYeCKMe BOMPOCHI, MO3BONSAIOLWMNE OLEHUTb YPOBEHb MONYYEHHbIX 3HAHWN W MpaKTU4Yeckue
3aaHusi, NO3BONSOLLME OLEEHUTb CTENEHb CHOPMUPOBAHHOCTU YMEHMI N HABLIKOB.

Mpy ouEHMBaHMM UCMNONb3YOTCA KONMYECTBEHHbIE LUKamnbl OLEHOK. Kputepun oueHnBaHus NpuBeaeHbl
BbILLE.

KonTtponsHo-u3mepurensublil Matepuan Ne 1

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

2. IIpu KaKoOM yCIOBUH OTPE30K, COeAnHsIonmi Touku A(ag, by) u B(ay, by), mepecekaer moioxuTenbHyO HOIYOCh
ocu OX?



3. JaH TpeyroibHUK A(l; 2) , B(3; 7), C (5; —13) . BbruMcnuth IIuHy neprneHuKyspa, OMyIEeHHOro U3
BEpIIMHBI B Ha MeJuaHy, IPOBEACHHYIO U3 BEPIIUHBI A.
4. Haiingute ypaBHeHUS CONPSIKEHHBIX THAMETPOB AILIUIICA 4%° + 9y2 =36, ouH U3 KOTOPHIX UMEET YIIOBOM

ko3 punmeHT kl =3/ 2. Cnenaiite uepresx.

5. Jauwt Toukn A(0, 1, -1), B(1, -1, 2), C(3,1,0), D(2, -3, 1). Haiitu kocunyc yrna ¢ Mexay ektopamu AB u
CD.
6. Haiitu Touky, cummeTpuanyto Touke A(3;—7; 5) oTHocHTenbHO miIockocTH 2X — 6y + 3z —42=10.
2
7. OnpenenuTs BUA MOBEPXHOCTH (X + y) + Z2 =0 ucxematmueckn n300pa3uTh ee.
8. Omnpenenuts yroi Mexay Bektopamu a u b, eciu Bektop a + 3b meprneHaukyispeH K Bektopy 7a—5b, a Bektop

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

KonTtponsHO-m3MepuTensHbIil MaTepuan Ne 2

1. YpaBuenue nunun. [longapueie koopauHatsl. [lapannenbHblil nepeHoc.

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

3. CocraBuTh ypaBHEHHE IPSMOH, ACNAIICH MTOMOJIaM OTPE30K MEKAY TOUKaMU A(—3; 2) u B (5; - 2) u

00pasyroliei ¢ 0Tpe3koM AB yroja BABOE OOJBIICH, YEM C OCBIO X.

o 2 2 .
4. Haiifute ypaBHeHHs conpskeHHBIX AuameTpoB damunca 4X° + 9y =1, oqun u3 KoTophIX UMeeT yraoBoit

koobduument K, =2/3. Cnenaiire uepresk.

5. Bekropsl @, D, C enuumuHoii mmHEI 06pa3yoT momapHo yriasl 60°. HaiiTu yron Mexay BeKTopamMH a |
b-C.

6. B myuke, onpeaenseMoM miockocTsMH 3X+ Y —2Z2—6 =0 u X— 2y +5z — 1= 0, HalTH MIOCKOCTH,
MIEPIICHANKYIISIPHBIC K STHM OCHOBHBIM ITIOCKOCTSIM.

7. Onpenennts Bug nosepxaocty XY = Z + 1 u cxemarnuecku n300pa3uTh ee.

8. Haricath ypaBHEHHE KacaTelIbHOM K okpyxkHocTH (X + 1)% + (y — 3) =25 B Touke

(3, 6).

KonTtponsHO-u3MepuTeasHbIi MaTepuan Ne 3

1. Koopaunatel Bektopa. KomnnneapHsie BEKTOPBI. PasiiokeHue 1o JBYM HEKOJUTMHEAPHBIM BekTopaMm. CKalsipHOe
[POU3BEICHHE.
2. Hatit TOuKy, paBHOYAAJICHHYIO OT OCe KOOPIUHAT M TOUKU (3, 6).
3. TMokasare, 4To NpsAMAas napajieibHas aCUMIITOTE TUIEPOOIIbL, epeceKaeT runepsoiy B oaHoi touke. ([Toropenos
I'naBalV Ne22)

2 2
4, CymecTBYIOT J11 KacatenbHble, npoBeneHnsie K anmuncy 4X° +25y° =100 w3 rouku A(l, 1). Ecmu aa, To
Hanumurte uX ypasaenus. OTBeT 060CHYHTE.
5. Bexropst @, D, C eaunnunoit mmmer o6pasytor monapro yrist 60°. Haiftu yron Mesxkiy Bekropamn @ u
b+cC.

Xx-3 y+4 -2

6. Hanucats ypaBHeHME IIJIOCKOCTH, IPOXOAAIIEH Uepe3 IPAMYIO U napajuleIbHON IPSIMON
2 1 -3
X+5 y-2 z-1
4 7 2
2 2
7. Onpenenuts Buj NOBEPXHOCTU (X + y) +2° =1 u cxemaruueckn n300pa3uTh ee.
8. JlokxazaTh, 4TO cyMMa BEKTOPOB, COSAMHSIOIIUX LIEHTP NPaBUIbHOIO TPEYTOJbHUKA C €10 BEPIUMHAMM, PaBHA HYJIIO.

KonTtponsHo-usmepurensHslil Matepuan Ne 4

1. IIpsimas Ha naockoctu. Ilydox npsimbIx. PaccTosiHEe OT TOUKH A0 MPSIMOI.



2. IIpu KaKOM yCIOBUH OTPE30K, CoeAuHsronmii Touku A(ag, by) u B(ay, b,), mepecekaer orpuiaresHyro moiyoch
ocu OY?

3. IIpoBepurts, uto npsmsie Y = 3x-1, x-7 y= 7T u X+ y— 7=0 CIIy’KaT CTOPOHaMH paBHOOEIPEHHOTO
TpeyroJbHUKA.
4, CylecTByIOT 1 KacaTelbHble, nposeentbe k ommncy 4X> +25y* =100 us touxn A(1, 2). Ecan xa, To
HaNuIIUTe UX ypaBHeHus. Cuenaiite yepTex.
5. Haust Toukn A(1, 0, 1), B(-1, 1, 2), C(0,2,-1). Haocu z maiitu Takyio Touky D, uro6sl Bektopet AB u CD
OBLIN MePIICHIUKYIISPHEL.
6. Yepes Touky M(-5; 16; 12 ) mpoBeeHsI ABE MUIOCKOCTH: OJIHA M3 KOTOPBIX comepkuT ock OX, mpyras —ock OY.
BBIMHCTHTB yroyl MeXIy STUMH IBYMS INIOCKOCTSIMH.

2 2
7. Onpenenuts BUJ TOBEPXHOCTH (X + 4) +52° =1 u cxemarnuecku n300pa3uTh ee.
8. B pom6e ABCD nanspl nuaroHamn AC =a u BD =D. Pasnoxurs no stum JIByM BEKTOpaM BCE BEKTOPHI,

COBITAIAIOIIME CO CTOPOHAMH poMOa: AB, BC, CD u DA.

KoHnTponbHO-u3MepurenpHblii Matepuan Ne 5

1. IIpeobpazoBanye CHCTEMBI KOOPHMHAT.
2. JlaHBI KOOPAMHATHI IBYX CMEKHBIX BepmiiH 4 u B kBaapara ABCD. Kak HailTh KOOpIHHATHI OCTAJIbHBIX BEPIITHH?
3. JHoxkasatb, 94T0 4epe3 ToUKy B(4, -5) HEBO3MOXKHO MPOBECTH MPSIMYIO Tak, 4To00bI paccTosirue ee ot Toukn C(-2, 3)
ObLUTO paBHO 12.
2 2

4. CylecTBYIOT JIM KacaTenbHble, nposeaeHnbie k runepbone 4X™ — 25y =100 w3 touku A(S5, 2). Ecu na, o
HanuIuTe UX ypaBHeHus. OTBeT 00OCHYHTE.
5. JlaHbl BeKTOphl A = (2, n, 3) u b= (3, 2, —1) . Ilpu xakoM 3Ha4eHUH N 3TU BEKTOPHI NEPHICHIUKYIAPHBI?
6. Hanmcate ypaBHEHHE IUIOCKOCTH, NEPIEHANKYIISIPHOH K INIOCKOCTH 5X -y +3Z —2 = 0 u nepecekaromeii ee mo
IpsIMOiL, nexarei B mnockoctu XOY.

2
7. Onpenennts Bug noBepxHoctn X + XY = O u cxemaruuecku u306pasuts ce.
8. Haiitn KacaTenbHbIe K OKPYKHOCTH X° + Y + 5X =0, MmepreHInKyIspHbIe K IpsMoii 4X — 3y + 7 = 0.

KouTponbHO-uzMepurensHblil Matepuai Ne 6

; JI/II::::IP I((:ZI(;)[}.D}:[I/IHaTLI IBYX BepiiMH 4 u B paBHOCTOpoHHEro TpeyrossHuka ABC. Kak HailTu KOOpAMHATHI TPETHEH
BepIIMHEI? PaccMoTpeTs mpumep: A(O, 1), B(Z, 0) (IToropenor I'masal Ne21)

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

4, Cy1LeCTBYIOT JM KacaTelbHble, poBefeHbie k runepone 4X° —25y° =100 us touxu A(S, 2). Ecmu aa, To

HaNuImuTe UX ypaBHeHus. Cuenaiite uepTex.

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

Xx=2 y-3 z+1

6. UYepes npsmyro HPOBECTH TIOCKOCTb, TIEPIEHIUKYIISIPHYIO K TUIOCKOCTH X +4y — 32+ 7 =
5 1 2

0.

7. Omnpenenuts Bux nosepxuoctu XY + YZ = 1 u cxemarnueckn n3oGpasuts ce.

8. Hatiti ypaBHEHHE OKPYKHOCTH, IICHTP KOTOPOH JIEKUT B Touke (4, 7) u KOoTOpas Kacaercs mpsamoit 3X —4y + 1 =0.

KonTtponsHo-usmepurensuslil Matepuan Ne 7

1. Konnueckue ceueHus, KOHUUECKUX CEUEHUH B NOISIPHON CHCTEME KOOPAMHAT.

2. Haiiti xoopauHaThl TOYKH, CHMMETPUYHOMN TOUYKE A(X, y) OTHOCHUTEIIEHO OUCCEKTPHUCHI IEPBOTO KOOPAUHATHOTO
yria.

3. Touka A(S, -1) sBnsercs Bepmmnoii kBagpata 4X —3Y — 7 = 0. CocraButh ypaBHEHHS NPAMBIX, HA KOTOPBIX

JICKAT OCTAJIbHBIC CTOPOHEBI KBajJpara.



4. CyLIecTBYIOT JIM KacaTellbHbIe, IIPOBEICHHBIE K TUIepoosie 4x* - 25 y2 =100 wu3 toukn A(2,5; 1). Eciu na, To
HaIUIIATe UX ypaBHeHUA. OTBET 000CHYHTE.

5. Hanbr Toukn A(1, 3, 2), B(0, -2,4), C(2,1,0). Haittu Touky D(X, Y, z), npu ycnoBuu, 4to E +C_D = 6 .
6. Yepes ocy Oz mpoBecTu IIOCKOCTb, 00pa3yIOIIYIO € IIIIOCKOCTBIO 2X + Y —\/g z-7=0 yron m/3.

7. Onpenenuts Bup nosepxuoctd XY = YZ u cxemaruuecku u306pasuTts ee.

8. B nyuke, onpenensieMoM miockocTsMA 3X+Y —22—-6 =0 u X —2y +52 — 1= 0, HaiiTH rutockocTy,

NEPHNCHAUKYIIAPHBIC K STUM OCHOBHBIM ITJIOCKOCTSM.

KoHnTponbHO-u3MepurenpHblii Matepuan Ne 8

1. YpaBHEHUS] KOHUUYECKUX CEUEHUH B I€KApPTOBOW CUCTEME KOOPAUHAT.
2. KakoMy ycII0BUIO JOJDKHEI yIOBJIETBOPATH KOOPAMHATHI BEPILUH TpeyroabHuuka ABC aist Toro, 4ToObl yron 4 Obul
Gomnbiue yrna B?
3. OnpenenuTts, IpU KaKUX 3HAUEHUSIX M U N 1aBe npsmele MX + 8y +n=0, 2x+ my -1=0 1) napannensHsl;
2) COBMAAAOT; 3) MePIEeHANKYISIPHEI.
4. Haiiti ypaBHEHHE OKPYKHOCTH, IICHTP KOTOPOH JIEKUT B Touke (4, 7) u KoTOpas kacaercs mpsamoir 3X —4y +1=0.
5. Hauet Touku A(2, 3, 2), B(0, 2,4), C(4, 1, 0). Haittu touxy D(X, Y, Z), eciiu BeKTOpbI AB u CD paBHEL.
6. UYepes muaHIO NiepecedeHus miockocteit 4X—y +3z2—-1=0 u X+ 5y -z + 2 =0 npoBecTH IIOCKOCTb,
MEPIICHANKYISIPHYIO K IockocTa 2X —Y + 52 -3 =0.

2
7. OmnpenenuTs BUI HOBEPXHOCTH (X + y) +VyZ= O u cxemarnuecku n306pasuTs ee.
8. UYepes TouKy mepecedeHus npsamMeix X +Y—6 =0, 2X—y — 3 =0 mpoBectu npsamyro nof yriaom B 45° x mpsmoit 3X
-5=0.

KonTtponsHO-u3MepurensHbIil MaTepuan Ne 9

1. W3y4yeHre KOHUYECKUX CEUECHHUI.
2. Jans! Tpu Bepmuabl mapauenorpamma ABCD: A(1, 0), B(2, 3), C(3, 2). Haliti koopAXHATH 4YeTBEPTOH BEPIIHHEI
D u ToukM mepeceueHns TuaroHaneH.
3. JlaHbI TBE IPOTUBOIIONIOKHBIE BepIHHEI kKBagpaTa A(-1,3) u C(6, 2). CocTaBUTh YpaBHEHHS €T0 CTOPOH.
4, Hammcats ypaBHEeHHE KacaTeNbHOU K OKPYKHOCTH (X + 1)? + (y—3)*=25 B touke (3, 6).
5. [Ipu mapamnensHOM TIepeHoce Touka A(2, 1, -1) mepexoaut B Touky B(1, -1, 0). B xakyro TOUKy mepexoquT HA4aIo
KoOpauHat?
6. [TpoBecTH TIIOCKOCTH Yepe3 NepHeHANKYISPbI, ONyIieHHbIe U3 Touku A(— 3; 2; 5) Ha mockoctu 4X +y —3z +13 =
0umx—2y+z-11=0.
7. OrmnpenenuTs BUI OBEPXHOCTH (X + y) . ( Yy + Z) =1 u cxemarnueckn u306pasuts ee.
8. Haiitn KacaTenbHbIe K OKpYKHOCTH X° + Y2 = 13, mapauienbHbie mpsiMoii 4X + 6y —5 = 0.
KonTponbHo-uzmepurensubiii Matepuan Ne 10
1. KacarenpHast K KOHHYECKOMY CEUECHHUIO.
2. Ipu KaKoOM yCJIOBHH OTPE30K, coeunstomuii Touku A(ag, b)) u B(ay, by), mepecexaer monoxuTensHyI0O Moayoch
ocu OY?
3. CocTaBuTh ypaBHEHHE TIPSIMOH, ecii Touka P(2, 3) cilyUT OCHOBAaHHEM MEPICHINKYIISPA, OMYIIEHHOTO U3 Havana
KOOpPJHMHAT Ha 3Ty MPSAMYIO.
4. HaifTy 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, CHMMETpHYHbIE JAHHBIM OTHOCHUTEJILHO HAYATIa
KOOp/IMHAT.
6. Hanucatp ypaBHeHHE TUIOCKOCTH, NEPIIEHANKYIISIPHOH K IIOCKOCTH 5X —Y +3Z —2 = 0 U nepecekaroleii ee mo
MIPSIMOH, JTexariei B rockoctu XOY.
2
7. Onpenenuts Bug noepxaoctn X+ Y+ 277 = 0 u cxemariueckn u306pasuts ee.
8. Ha mpsmoii 4X + 3y — 12 =0 HaliTH TOUKY, paBHOYAJICHHYIO OT ToueK (—1,-2) u

(1, 4).



KontponsHo-u3mepurensuelil MaTepuan Ne 11

doxkalbHBIC CBOMCTBA KOHMYECKUX CEUCHMIA.
2 2
Jlokazatb, uto okpyxkHocTh X~ + Y +28X+1=0 ne nepecekaercs ¢ ocwio Y.
Haiitu npoekmuro Touku A(-6, 4) na mpamyio 4X—5y+3=0.
Haiitn KacaTenbHbIE K OKpyKHOCTH X° + Y = 13, mapamiensHsie mpsivoii 4X + 6y —5 = 0.
Hansr Toukn (1, 2, 3), (0,-1,2), (1,0, -3). Haiiti TOUKH, CHMMETPHUYHBIE JAHHBIM OTHOCHTEIBHO KOOPIMHATHBIX
IUIOCKOCTCH.
6. CocraBuTh ypaBHEHHE IIOCKOCTH, Tpoxoasiiei yepes Touku L(0;0; 1) u N (3;0;0) u obpasyrorueii yroa B 60°
¢ wiockocThio XOy.

gk wn =

2 2
7. Omnpenenuts BUJ TOBEPXHOCTH (X + y) + (X - y) =1 u cxemarnueckn n300pasuTh ee.

8. OnpenenuTs YKCIEHTPUCUTET JIUIHIICA, €CIIH OTPE30K, COSTUHSIOMMNIN ero (POKYCHI, BUICH U3 KOHIA MAJIOi OCH MO
MPSIMBIM YTJIOM.

KonTtpoasHo-u3MepurensbHslil MaTepuan Ne 12

1. OnTHuyeckue CBOUCTBA.
2. JHoxkazatse, uto Touku (1, 1), (2, 3), (0,4), (-1, 2) sBIAIOTCSA BEepIIMHAME MPSIMOYTOJIBHHKA.
3. [Ipu xakom ycimoBuu Juist npsiMbIX  aX + by =0, a X+ bly =0 ocw X sBusercs OUCCEKTPUCOM 00pa30BaHHBIX
numu yrinos? (IToropenos T'masalll Ne30)
4. Haiitn KacaTenbHbIe K OKpYKHOCTH X° + Y + 5X = 0, mepreHanKyIspHbIe K mpsmoii 4x — 3y + 7 = 0.
5. JaH BexkTop a = (1, 2, 3) . Haiiti xoimuHEeapHBIH eMy BeKTop ¢ HadaioM B Touke A(l, 1, 1) u xoHmom B Ha
IUIOCKOCTH XY.
6. B myuke, onpeaensemMoM miockocTamMu 2X +y—3z2+2 =0 u 5X + 5y —4z + 3 =0, HaifTu 1Be NEPICHINKYIIPHBIC
JPYT K APYTY IIOCKOCTH, U3 KOTOPBIX OJJHA POXOAUT Yepe3 TOUKY
A4 ;-3;1).
2 2
7. Omnpenenuts BU] TOBEPXHOCTH (X + Z) +Yy = O u cxemarnueckn U300pasuTh ee.
8. JlaHbl ypaBHEHNS BYX CTOPOH mapasuienorpaMmma X +Y—1=0, 3X—y +4 =0 u Touka nepecedeHus ero

nmuaronaner (3, 3). Haiitu ypaBHeHHS ABYX OPYTHUX CTOPOH.

KonTtpoasHo-u3MepuTeabHbIil MaTepuan Ne 13

1. JuameTpsl.

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

3. IToka3arb, 4TO NpsAMbIE, 3a1aBaeMble ypaBHEHUsIMU  aX + by +c=0, ax-— by +c=0 (b * 0) , PacrosiosxxeHsl
CHMMETPHYHO OTHOCHUTEIbHO Havasa koopauHat. ([Toropenos I'masalll Ne20)

4. OnpenenuTh SKCLHEHTPUCHUTET JIUIUIICA, ECIIH OTPE30K, COSMHSIONINN ero GOoKyChl BU/IEH U3 KOHIA MaJIOH OCH TI0/1
MIPSIMBIM YTJIOM.

5. Jlaubl KOOpAMHATHI TpeX BepinuH mapautenorpamma ABCD ¢ Bepmmnamu toukax A(2, 3, 2), B(0, 2, 4), C(4,1, 0).
Haiitu xoopnuHaThel yeTBepTol BepminHbl D u Toukn E mepecedeHHs AuaroHaiei.

6. Yepes ocs Oz mpoBecTH IIIOCKOCT, 00PA3YIOIIYIO C TUIOCKOCTHIO

2x+y—\/§z—7=0 yroa 7w/ 3.

2 2
7. OrmnpenenuTs B TOBEPXHOCTH (X + Z) +y = 4y cxemarnueckn 306pasuTh ce.

8. OnpenenuTs YKCICHTPUCUTET JIUIHIICA, €CITH PACCTOSHHE MEXKIY (POKYCaMH PaBHO PACCTOSHHIO MEXy KOHIIAMHU
OOJIBIIION U MaJIOM OCEH.

KonTtpoapHo-n3MepurensHeIii MaTepuan Ne 14

1. Krnaccudukarus KpuBbIX BTOPOTO IMOPSIKA.
2. Kaxomy ycnoBHiO JOIKHBI YOBIETBOPATH KOOPAMHATHI BEPIINH TpeyroisHuKa ABC, 9T00bI OH OBLT
IPSIMOYTOJIBHBIM C MPSIMBIM YIJIOM Ipu BepiuHe C.



o 2 2
3. Haiitu xacatensHsle k okpyxkHocTd X + Y~ + 2ax+ 2by =0, napajijiejibHbIe KOOPAUHATHBIM OCSM.

4. OmnpenenuTs 3KCHEHTPUCUTET IUINIICA, ECIIN PACCTOSTHAE MEX Iy (POKycaMH PaBHO PACCTOSIHUIO MEXIY KOHIIAMHU
OO0IBIION 1 MaJIOH OCEH.
5. Hanbl oqun koHer otpe3ka A(2, 3, -1) uero cepeauna C 1, 1, 1). Haiitu BTopoii koHer otpeska B(X, Y, z).
X y+7 -3 | .
6. Ha mpsmort — = = HaWTH TOUKY, OmrKaifiryro k Touke (3, 2, 6).
1 2 -1
7. Omnpenenuts BUA moBepxHoctu XZ =Y — 1 u cxemarnuecku n300pa3uTh.
8. Brruncnuts 1MHY quaroHanel mapaiesorpaMma, IOCTpOSHHOTO Ha BekTopax A =5p +2q u B = p-3q, ecim

U3BECTHO, YTO |p|=\/§, lql=3 u (p°g)=mnl/d

KontponsHo-u3MepurenbHblil MaTepuan Ne 15

1. MHBapuaHTBl KPUBBIX 2-TO MOPSIKA.
2. JHoxkazats, uto Touku (0, 0), (-1, 1), (0,2), (1, 1) sBIsIIOTCS BepIIMHAME KBaIparTa.
3. Ipu kaxom yciosuu mpsmass aX + DY + C =0 mepecekaer monoxuTenbHyI0O OMYoCh X (OTPHIATENBHYIO MOTYOCh
X)?
4. OnpenenuTs HKCIEHTPUCUTET IUIMIICA, €CJIU eTo OoJbIIas 0Ch BTpoe O0JIbIlIe MaoH.
5. Hansbt yetbipe Touku A(6, 7, 8), B(8, 2, 6), C(4,3,2) D(2, 8,4). [oka3aTh, 4TO OHH ABIISIOTCS BepUIUHAMH pOMOa.
Xx-4 y+3 z
6. Hammcats ypaBHEHHE IIOCKOCTH, KOTOPAst MPOXOAUT depe3 Touky (3, 1, —2) u gepes3 mpsamyro T = T = I .
2
Onpenenuts Bug nosepxnoctn Y~ + YZ =4 u cxemarnuecku n306pasuts ce.
OmnpenenuTs 3KCUEHTPUCHUTET HIUINIICA, €CJIN €ro 0O0JIbIIas OCh BTPOE OOJIbIIE MAJIOM.
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1. IleHTpB! KpUBBIX BTOPOTO MOPSIKA.
2. Janbl koopauHaTs! BepimiiH A u B paBHocTOopoHHero TpeyroasHuka ABC. Kax HalfTH KOOpIUHATHI TpeThei
BepmuHbI? Paccmotpers mpumep: A(0, 1), B(2, 0).
2
3. CocraBuUTh ypaBHEHHE KacaTeJIbHbIX K OKPY>KHOCTH C LIEHTPOM B Touke (3, 6) u paauyca g \85  mpoxomsamux
gepes Touky (1,-2).
2 2
4, HaiiTi kacaTenbHbI€ K JUTUTICY E + =— =1, napamnensHsle npsMoii 6X —2y —5 = 0.
5. Joxkazate, uto yetsipexyroidpauk ABCD c BepmmHamu B Toukax A(1, 3, 2), B(0, 2, 4),
C(4,1,0) D(2,2,2) sBusercs mapauieIorpaMMoOM.
6. Yepes nuHuI0 niepeceueHus miockocted 4X —y + 32— 1=0 u X + 5y —z + 2=0 mpoBecTH II0CKOCTb,
NepHEeHANKYJSIPHYIO K IUIockocTn 2X —Y +52—-3 =0.
7. Omnpenenuts Bux moBepxHoctn XZ + YZ = 2 ¥ cxeMaTHUeCKH H306Da3UTD ee.
8. Jana npssmas 3X — 4y — 10 = 0. Haiitu ypaBHEHHE IPAMOI, TapanieasHON JTaHHOH U OTCTOSIIEH OT Hee Ha
paccTossHUM 3 €IMHUIIL
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1. [Ipumenenus GpokansHOTO CBOMCTBA rMNepOoIHI (1).
2. [pu KaKOM yCJIOBHH OTPE30K, COeAUHOIMIA Toukn A(ay, b;) u B(ay, b,), mepecekaer oTpHLaTeNbHYIO HOIYOCH
ocu OX?
3. HamucaTs ypaBHEHHE MPSAMOIA, Mpoxo et uepes Touky A(5, 2) Ha paccrosaun 4 eauuwmi] ot Toukn B(-3, 1).
2 2
Y _4 )

4, Jau snnuric E + ? =1. Yepes touxy (1, 1) mpoBecTr Xopmay, ACTAUIYIOCS B TOW TOYKE MOTIOTIAM.
5. Ha ocu X Haiitu Touky C, paBHOynajeHHy oT aByx Touek A(1, 2, 3), B(-2, 1, 3).
6. IIpu KakoM yCJIOBHH ILIOCKOCTb, 3a1aHHas ypaBHennem aX + DY + ¢z +d =0, nepnenaukynsapua miockoctu Xy?

7. Onpenennts Bua nosepxaoctn XZ + YZ = O u cxemarnueckn n300pa3uTh ee.



X2 2

8. Haiitu kacarenbHble K oiumncy —— + —— = 1, napajuieJibHble npsiMoi 6X — 2y —5=0.

4

Kontponsao-m3mepurenpHbIil MaTepuan Ne 18

1. BexTopsl B IpOCTpaHCTBE, Pa3IoKeHUE 10 TPEM HEKOMIUTAHAPHBIM BEKTOPAM.
2. JIaHBI TOUKH /—\(—3, 2) u B (4, 1) . JlokazaTh, 9TO OTPe30K AB TepecekaeT och Y, HO HE MepecekaeT och X.
Kaxyro u3 monyoceil Y (MOJOKHUTENbHYIO HIIA OTPHIATENIBHYIO) IEPEeCeKaeT OTpe30K AB?
3. Haiitu paccrosiHne Mexxay napamiedbHbIMU npsiMbiMH 3X + 4y —5=0 u 3x+4y+10=0.
x2 yz

4. OnpeaenuTh JTMHBI COMPSKEHHBIX IMAMETPoB dinunca — + — =1, xoTopeie 06pasyroT Mesxay coboii yron B
60°.
5. Haiit Touku, pasaootcTosimue ot touek (0, 0, 1), (0, 1, 0), (1, 0,0) u oTcTosAmIe OT MIIOCKOCTH YZ Ha
paccrosiHuEe 2.

2
6. OmpenenuTs BUI HOBEPXHOCTH (X + Z) +VYZ= O u cxemariueckn m306pasuTs ce.
7. Haiiti paccrosiHne Mexay napajiebHbIMU MpMbIME 3X + 4y —15=0 u 3x+4y +20=0.
8. Bekrop m, mepnenaukymsipHbii k ocu Oz u k BekTopy a = (8; —15;3), obpasyer octpslii yroi ¢ ockto OX. 3Has,

gyro | M| =51, HaliTH ero KOOPAUHATHL.

KonTtpoasHo-u3MepureabHblil MaTepuan Ne 19

1. BekropHoe npon3BeneHue.
2. CocraBuTh ypaBHEHHE OKPYKHOCTH C IEHTpoM B Touke (1, 2), kacaromeiics ocu X.
3. Hana npsimast 3X — 4y — 10 = 0. Haiftu ypaBHeHHE MPsSIMOIi, apaieIbHON TaHHON M OTCTOSIIEH OT Hee Ha
paccTosHUM 3 eIUHUIL.
X2 yz

4. Hanmcatp ypaBHEHUS IBYX PaBHBIX CONPSDKEHHBIX TUAMETPOB JutiIca — + E =1.
5. B mnockoctn Xy Haiith Touky D, paBHOynalieHHYIO OT TpeX JaHHBIX TOYEK
A0, 1,-1), B(-1,0, 1), C(0, -1, 0).
6. [IpoBecTH IOCKOCTH Yepe3 MePICHINKYIIAPEI, OMyIIeHHbIe 13 Toukd A( —3; 2; 5) Ha miockoctn 4X + Yy — 3z +13
=0wmx-2y+z-11=0.
7. Onpenenurs BUJL TOBEPXHOCTH (X + y) ( y— Z) =1 u cxemaruueckn n3o6pasurs ee.
8. Hamucats ypaBHeHHE TPSIMOU, POXOsiiei depe3 Touky A(5, 2) Ha paccrosHuu 4 emuHHI] OT Toukn B(-3, 1).
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1. CmMmemaHHOE TIPOU3BEICHHE.
2. CocTaBUTh ypaBHEHHE OKPY)KHOCTH C IEHTPOM B Touke (-3, 4), mpoxopsieil yepes3 Hayaio KOOPAUHAT.
3. Ha npsimott X + 3y = 0 HaiiTé TOYKY, paBHOYJAICHHYIO OT Hadasla KOOpJMHAT H OoT mpsiMoit X + 3y —2 = 0.

2 2
y _ y y

4. Jan snmunc — + — = 1. Haiitn ypaBHeHue runep60Iibl, BEPIIMHE KOTOPO# HaxoAaTcs B GOKycax, a hOKyCH — B

BEpHINHAX JAaHHOI'O 3JUJIMIICA.

5. Haiitu paccrosinus ot Touku A(1, 2, 3) 1m0: a) KOOPAMHATHBIX TIOCKOCTEH; 0) Ocelt KOOpMHAT, B) HAYaIa
KOOpJIUHAT.
6. CocTaBuTh ypaBHEHHE IJIOCKOCTH, €CJIM U3BECTHBI IBE TOUKU (Xi, Vi 21) Hu (Xz, Yo, Zz) , CHMMETPUYHO
pacroyioKeHHbIe OTHOCUTEILHO Hee.
2

7. Onpenenuts Buj nosepxuoctu X+ Z + X° = O u cxemaruuecku Hn300pas3uTh ee.

X2 y2
8. Han smune — + — = 1. UYepes Touky (1, 1) mpoBecTy Xopy, ASNSAILYIOCS B 9TOH TOUKE IMOMOJIaM.

5
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1. IIpeobpa3oBaHue CHCTEMBI KOOPIUHAT B IPOCTPAHCTBE.
2. KakoMy yCIOBUIO JOIDKHBI YI0BIETBOPITH KOAP(UIHEHTHI ypaBHEHHS OKPYKHOCTH

2, .2
X“+ Yy +2ax+2by+c =0 nansToro, 4ToGsI OKPYKHOCTH a) HE MEpeceKanach ¢ OChI0 X; 0) MepeceKanach C oChlo X B
JIBYX TOUKax; B) Kacalach ocH X?

3. JlaHbl ypaBHEHHUS IBYX CTOPOH mapasuienorpaMma X +Y—1=0, 3X—y + 4 =0 u Touka nepece4eHus ero
nuaronaneit (3, 3). Haiitu ypaBHeHUs IBYX APYTHX CTOPOH.
2 yz
4. Haiitu kacarenpHble K Tunepbone —— — ? =1 BTouKax mepeceueHus ee ¢ MPAMO
3x-5y=0.
5. Iana Touka A(1, 2, 3). Haiitn ocHOBaHUs TIEPIICHANKYJIISIPOB, OMYIICHHBIX HA KOOPJAWHATHBIE OCH M KOOPIMHATHbIC
IUIOCKOCTH.
6. JlokasaTh, 4TO TpsIMast IEpECEUeHHs MIIOCKOCTEH, 3aanHbix ypapuernavu a X +0y=d, n ax+b,y=d,
napajuiesibHa OCH Z.
2 2
7. OmpenenuTs BUI HOBEPXHOCTH (X + y) - ( Z— 1) =0 u cxemarnuecky nz06pasnuTs ce.
o 2
8. Haiitn Bepumny, Gokyc u qupektpucy napabomsi 8Y = X° + 4X.
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1. YpaBHEHHE IOBEPXHOCTH M KPUBOI1 B IIPOCTPAHCTBE.
2. CymecTByeT I apajuIeNbHBIA IepeHoC, TpH KoTopoM Touka (1, 2) mepexomut B Touky (3,4), aTouka (0, 1) —B
touky (-1, 0)?
3. Ha npsimoti 4x + 3y — 12 = 0 HaifTu TOUKY, paBHOYIAIeHHYIO OoT Touek (—1,-2) u (1, 4).
4. I'nnepOona kacaercs npsimoit X —Y —3 =0 B Touke (5,2). CocraBUTh YpaBHEHHUE ITOH THIIEPOOIIBI.
5. Hanwt Toukn 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
OM Z; B) B IUIOCKOCTH YZ?
6. IInockocTs 3anaHa ypaBHeHUeM aX + by +cz+d=0. Kaxomy ycl0BHIO HOMKHBI YIOBIETBOPATH KOOPIUHATEI
toukn P ( k, I, m) , 9YTOOBI IIpsIMast IPOXOSIIIAs Yepes 3Ty TOUKY M HAadallo KOOPAUHAT, ObUIa NEPICHIUKYIISIPHA K
IUIOCKOCTH.

2 2 2
7. Onpenenuts Buj moBepxuoctd X — 2y +2° =0 u cxemarnuecku nzo6pasuts ee.
8. Haiitu Bepimny, Gokyc u nupexTpucy napadoiasr X = 2y2 —-8y.
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1. YpaBHEHHE IUIOCKOCTH, PACCTOSHUE OT TOYKH JI0 MIIOCKOCTH.
2. Haiiti Mmoxyns Bektopa @ +0 , ecrm @ = (1, —4), b= (—4, 8).
3. CTOpOHBI TPEYTOJIBFHIKA BRIPAXKAIOTCS ypaBHEHUIMH X +3y—2=0, 2Xx+y+5=0,
3X —4 =0. Haiitu ypaBHEeHUs BBICOT 3TOr0 TPEYTOJIbHUKA
x2 2

4. Haiitu ypaBHEHUS IByX CONPSIKEHHBIX TUaMETPOB THIEPOOTIBl —— — T =1, yrom mexmy KOTOpEIMH paBeH 45°,
5. 3Has, 9uTo C = 0@ + Bb, HaiiTi cooTHONIEHHE MEKTY BeKTOpaMu @, D u ¢, He comepikaiiue KO3DPUIMEHTOB O U
6. Jlana Touka P(k, I, m). Haiitu ypaBHeHHe MIIOCKOCTH, POXOAAIIEH uepe3 Hauano koopauHaTt O u
HepHeHANKYISIpHOH K psimoit OP.

2 2
7. Onpenenuts Bug nosepxnoctn X~ + 2X —Z° + 62 =4 u cxemaruuecku u306pasuts ee.

8. Haiitu ieHTpBl NOBEPXHOCTHU U3 3a1a4u 7.

KontponsHo-u3mepurensHelil MaTepuan Ne 24

1. YpaBHEHUs NPSIMOM B IPOCTPAHCTBE.



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

OA + OB + OC = O TOrjJga v TOJbKO TOorga, Korjia O sABIIETCS TOYKOM nepeceycHuss MeAal TpCyrojbHHKa.

3. Yepes TOUKy mepecedeHust npsameix X +y—6=0, 2X -y —3 =0 mpoBecTr OpsAMYyIO MO yriioM B 45° K mpssMoit 3X
-5=0.
4. Jlana napaGoma y? = 6X. Uepes Touky (4, 1) mpOBECTH TAKYIO XOPLY, KOTOPAst AEIHIACH 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 CAMHUIHBIC BEKTOPHI.
6. JlokazaTh, 4TO MIIOCKOCTH, 3a1aHHble ypaBHeHusamu X+ Y +Z =1, 2X+Yy+3z=-1, X+2Z=-1 ue umetor
HHY OJHOM OOIIEN TOUKH.

2 2 2
7. Omnpenenuts BUx moBepxHoctn Y + 2 Y+7° — 3X° —9X =0 u cxemaruuecku nzo6pasuts ee.
8. HaliTu neHTp NOBEpXHOCTH U3 3aAauu 7.
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1. [IpsimMas u MII0CKOCTB.
2. Haiiti a6commoTHyIo BenunHy Bektopa —2a + 4D , ecmm @ = (3, 2), b= (0, —l).
3. Janb! 1Be BepmuHb! Tpeyroapauka A(2, 2), B(3, 0) u Touka mepecedenus ero menuan O(3, 1). Haiita Tpetsio
BepmnHy C.
4. HaifTy ypaBHEHHS IHAMETPOB apaGombl Y = 8X, CONPSUKEHHBIX C XOPAAMH, HAKTIOHCHHBIMH K HEM TIOJ] YIIIOM B
45°,
5. Kakoii yrom o0pa3yioT eAMHIUYHBIE BEKTOPbI S M U, €CIIM M3BECTHO, YTO BEKTOPBI P =S+ 2t n ( = 55 — 4t B3amMHO
HNEePHEHANUKYIISPHBL.
6. Ipsimas sBaseTcs nepecedenneM miockocteit 2X+ Y +3Z=-1 X+ Y+ 2Z=1. Vkaxure xaxoit-uubyan
BEKTOD, NapalIeIbHbIA IIPSIMOM.

2 2
7. Onpenemnts Bug nosepxuoctn X + 06X — Y +2Y =0 u cxemarnuecku n3o6pasuts ce.
8. Haiitu neHTpel MOBEPXHOCTH U3 3a1a4u 7.
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1. DIHICOU T, TUIIEPOOTIOUBI.

2. IMpu kakoMm ycrnosuu npsimast AX + by +C=0 ne nepeceKaeT IMepBoro KOOPAMHATHOTO yriia?

3. Yepes Touky nepecedeHus npsimbix 2X —5y—1=0 u X+ 4y —7 =0 npoBecTu NpsMylo, IS0 OTPE30K MEXIY
toukamu A(4, —-3) u B(-1,2) B oTHOmEHHH A= /3.

4. Haiitn Takyio Touxy Ha napaGone Y = 12X, 4T06BI KacaTenbHas B Hell 00pa30BBIBAIA C OCHIO CHMMETPHH TTapaGoJibl
yron B 30°.

5. 3nast, uto |a|=2, |b|=5 uyron (a”b)==2x/3, ompenenuts, Npr KAaKOM 3HaYEHHU KOIPDHUIIHEHTA L BEKTOPHI
p=caa+17b u q=3a—b okaxyrcs nepneHIUKYISIPHBIMH.

6. HaiiTu ycrosus, npu KoTophix miockocts aX + by + ¢z +d =0 mnepecexaer monoxurensuyio noxyoch X (Y, z).
7. OrmnpenenuTs BUI OBEPXHOCTH 2X* +4x—-2=0u CXeMaTHYeCKH n300pa3uTh ee.

8. HaiiTu eHTps! NOBEPXHOCTHU U3 3aJa4u 7.
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1. [Tapabonouabl, KOHYC, HMIAHAPHL.

2. ITpu kakoM ycioBuu npsimas aX + by +C =0 Bumecte ¢ ocsMU KOOPMHAT OrpaHHYMBAET PABHOOEIPEHHBII
TPEYTroJIbHUK?

3. Brruncnuts KOOpIMHATHI BEPIIMH poM0Oa, €CiIM M3BECTHBI 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 KacaTelIbHbIe B TOUKAX, B KOTOPHIX OHA IEPECEKACTCS C IPSIMOiL Y
=4x-5.

5. BbIucianTh CHHYC yrila MEXy TUaroHalsIMU TTapajiesiorpaMMa, MOCTPOSHHOTO Ha JJaHHBIX BEKTOpax a = 2m+n-—

pub=m-3n+p, tne M, N u P— B3aUMHO MEPICHIUKYSIPHbIC SAUHIUIHBIC BEKTOPHI.
6. Tokasats, uto miockocts aX + DY + d =0 mnapannensna ocu z. HaiiTu paccTosiHEe OCH Z OT 9TO# MIIOCKOCTH.



2 2
7. Onpenenuts Bug nosepxuoctn Z° + 42 — y© + 2 y= O u cxemarnuecku n3oGpasus ee.

Haiitu neHTpsl NOBEPXHOCTH U3 337U 7.
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1. VYupomeHue ypaBHCHHS TOBEPXHOCTH.
— = —\2 o
2. Jloka3aTh HEpaBEHCTBO I BEKTopoB @ u D : (ﬁb) <a’p?.
3. B npsiMOyrosibHOM paBHOOCAPCHHOM TPEYroJNbHUKE JaHbI YpPAaBHEHHE KaTteTa Y = 2X U cepenuHa runoTeHyssl K(4,
2). Haiiti ypaBHEHHs ABYX APYTHX €r0 CTOPOH.
4. [Noka3ats, 4TO MpsMasi, MapajuieibHas OCH MapaboJibl, mepeceKacT mapaboiry B OMHOH TOUKe.
5. BekTop X, meprneHauKyIspHbIiA K Bektopam a = (4;-2;-3) u b=(0;1;3), obpasyer c ocbto Oy Tymoit yrom.
3Has, 4To | X | =26, HaWTH €ro KOOPAWHATHL
6. COCTaBUTh YPaBHEHHs IIOCKOCTEH, MapanebHbIX miockocty aX + DY +cz +d =0 u orcrosmux ot Hee Ha
paccrosiHue O.
2 2 2
7. Omnpenenuts Buf noBepxuoctn X — 4( y— 1) +2° =1 ucxemarnueckn n300pasuTh ee.
Xx-3 y+1 z-2 x-8 y-1 z-6
8. IIpoBeputs, 4TO MpsIMBIE = > = 4 U 3 = 1 = > MIEPECEKAIOTCs, U HAIIUCATh

YpaBHCHUC IIJIOCKOCTH, HpOXO,Z[HHICﬁ HUepe3 HUX.
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1. Knaccudukarus moBepxHOCTEH 2-T0 MOPsIKA.
2. CocTaBUTh YpaBHEHHs MPSIMBIX, MapaUIeNbHbIX IpsiMoi aX + by + ¢ = 0, Haxozsmuxcs oT Hee Ha paccTosiHuU O.
3. Hanbr nenTp xkBagpara C(—1, 0) u ypaBHeHne croponbsl X + 3y —5 = 0. CocTaBUTh ypaBHEHHUS OCTAIBHBIX TPEX
CTOpOH.
4. ITokazatp, 4TO HpsIMast MapajuiebHasl ACUMIITOTE THIIEPOOIIBI, TEpEceKaeT THepOoITy B OMHON TOUKE.
5 JloxazaTk, 4TO BEKTOPHI a(m, n) ub (—n, m) 00 MEePIIeHANKYIAPHEI, THOO0 PaBHEI HYJIEBOMY.
6. Haiftu yriel, o6pazyeMble IIIOCKOCTRI0 X + by +cz +d =0 wuocavu koopauHar.
2 2 .
7. Onpenenuts Bug noepxuoctn X~ + 27 + 4y =0 u cxemarnueckn n300pa3uTh ee.
8 [TokazaTp, uTo JIt00as MpsiMast epecekaeT KOHNYECKOe CEYeHUE He OoJiee YeM B IBYX TOUKaX.
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1. [IpsmonuneitHbIe 00pa3yroniue.
2. I[IpoBepuTs, 4To Hpsimsie Y = 3x=1 x-7 y= 7 u X+ y— 7 =0 cnyxar croposamu paBHOGeIPEHHOTO
TpeyrolbHUKa
3. Hansr nentp xkBagpara C(—1, 0) u ypaBHeHne croponbl X + 3y —5 = 0. CocraBuTh ypaBHEHHUS IUArOHAJCH
KBajpara.
2 2
Xy y
4, KacarenbHbie k oumncy — + b—2 =1 umeror yrnosoit ko3dpduument K. OnpeaennTs TOUKH KAaCAHHS.
a
5. BBIYHCITUTE IUIONIA/Ib MApaLIeIorpaMMa, MOCTPOCHHOro Ha BekTopax AB=m+2n u AD=m-3n, rae |m|=5, |
nNj=3u(m~™n)=mn/6.
6. Haittu yrom, o6pasyemsiii miockocteio Z = PX+ QY + | ¢ mockoctsio. .xy.
2
7. OmnpenenuTs B TOBEPXHOCTH (X + y) +2Z =2 ucxemarnuecky u306pasuTh ee.

8. BI)Ipa3I/ITI> PaCCTOSIHUE MEKAY TOYKAMHU YCPE3 NOJIAPHBIC KOOPAUHATHI 3TUX TOYCK.



KonTponpHO-u3Meputensubid MaTepuan Ne 31

1. [IpsmonuHeiinble 0Opasyromre oJHOIoI0CTHOTO runepbonounsa (1).
2. CocTaBUTh ypaBHEHUs MIPSIMOIL, MapansensHol (MepneHAUKYIIpHOM) mpsiMoi aX + by + ¢ =0, npoxonsmeit,

yepe3 TouKy nepeceuenns npambix X +0y+¢, =0, a,x+b,y+c,=0.

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

4. Haiitu Bepuiny, Gokyc u qupextpucy napabonsr 4y = X® —2X.

5. BekTop m, neprieHaukyspusiii k ocu Oz u k Bektopy a = (8; —15; 3), obpasyet octpsiit yron ¢ oceto OX. 3Has,
gro | m| =51, HaliTH ero KOOPANHATHI.

6. Ipu kaxoM ycioBuu miockocts aX +h0Y +c¢z +d =0 mepecekaer ocu X m y mox pasHEIME yraamu? Ilpu
KaKOM YCJIOBHU OHa IIepECEKaeT 110/l paBHBIMH yIJlaMH Bce TpH ocu X, Y U Z?

7. Ompenenuts Buj oBepxuoctu X + 4)/2 + 22 =1 u cxemarnueckn M300pas3uTh ee.

8. Haiiti BHyTpeHHHME YTIIBI TPEYTOIBHNKA, CTOPOHEI KOTOPOTO BRIpayKeHH! ypaBHeHMsIME X —Y —3 =0, Xx-3y—4 =0,
4x +2y+3=0.
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1. [psiMosuHeliHBIe 00pa3yIoIIKNe THIEPOOTMISCKOro mapadoon/a.
2. Jlokazatb, uTo et A H b - exnnnunsie HEKOIUTMHEApHbIe BEKTOPBI, TO BEKTOPEl A + b uwa—-b ovmunm
OT HYJICBOTO, U NIEPIICHIUKYIISPHBL
3. Hamucats ypaBHEHHE TPSIMOM, POXOsiiei depe3 Touky A(S, 2) Ha paccTosHuM 4 emuHuIl OT Toukd B(-3, 1).

N 2
4. HaiiTu Bepmuny, Gokyc u AupekTpucy napadomst X =2y +4Yy .
5. 3Has 1Be cTopoHs! Tpeyronbanka AB =3p—-4q u BC = p + 5q, Beruamcnuts mmuHy ero Beicotsl CD mpu ycmosum,
YTO BEKTOPHl P M ( — MEPICHINKYIAPHBIC IPYT APYTY €ANHUYHbBIC BEKTOPHI (OPTHI).
6. Ipu kakoM ycioBur miockocts aX + DY + ¢z +d =0 mnepecexaer ocu X u y mox paubiMu yraamu? Tpu
KaKOM YCJIOBHM OHa IIepeceKaeT 110/ paBHBIMH yIrllaMH Bce TpH ocu X, Y U Z?

2 2

7. Onpenenuts Bua mosepxuoctd £~ + X° — 5y =0 u cxematuueckn u306pasuts ce.
8. B tpeyromsauke ABC u3BecTHBI: cTopoHa AB: 4X +Yy—12 =0, Beicota BM: 5Xx—4y ——-15=0 u Beicota AH:

2x + 2y —9 = 0. Hammcatp ypaBHEHHUS ABYX APYTUX CTOPOH U TPETHEH BBICOTEI.
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1. KpyroBeie ceueHus.
2. EnuHUYHBIE BEKTOPSl A U b obpazyior yron 60°. JlokasaTs, uto Bektop 20 —@ meprenankymspen BekTopy
3. JaHbl ypaBHEeHHUs [BYX CTOPOH napajuienorpaMmma X +Y—1=0, 3X—y +4 =0 u Touka nepece4eHus ero
nuaronanei (3, 3). Halitu ypaBHeHUsI IBYX APYTHX CTOPOH.

2 .
4. Boruucnuts napamerp napabonst Y =2 PX, eciu U3BeCTHO, 4TO OHa KacaeTcs npamoii X —2Y+5=0,
5. BoruncnuTh AnuHY AUMaroHanei napauienorpaMMa, IOCTPOSHHOIO Ha BEKTOpax

A=5p+2q u B =p-3q, eciau u3BecTHO, 4TO |p|=\/§, |q|=3 u (p*q)=mn/d

6. Ipu KaKoM yCIIOBUH NpsiMasi, 3a/laHHAsl ypaBHEHHSIMHU B KAHOHHYECKO# opme, nepecekaet ochb X (Y, 2)?
2 2
7. Onpenenuts BU] TOBEPXHOCTH 3y + (Z - 1) =9 u cxemarnuecku n300pa3uTh ee.
8

Joxka3zars, uyto TpeyronbHuk ¢ BepmuHamu A(l, 1), B(2, 3), C(5, -1) npsAMOyronsHbIi.
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JuameTpanbHble IUIOCKOCTH.

BexTopsl a+b ua->b HNEepIeHIUKYISIpHBL. Jloka3aTk, 4To ‘ a ‘ = ‘ b ‘ .

1

2

3. Ha npsimoit 4X + 3y — 12 = 0 HaiiT TOUKY, paBHOYynalieHHyo ot Touek (—1,-2) u (1, 4).

4 Yro npencrasiseT co00 reoMeTpUIEeCKOe MECTO TOUYEK, PACCTOSIHUSI KOTOPBIX 10 JBYX AaHHBIX IIOCKOCTEH
HaxomsaTcs B faHHOM oTHomeHuu. (IToropenos I'maBaV Ne23)



5. Ipu kakoMm 3HaueHUH KO3 dULHCHTa o BEKTOphl P = oa+5b u = 3a—b okaxyTcs KOIMHEAPHBIMH, €CH a H
b nHe xommHeapHbI?

6. TTpu KaKOM yCIIOBUH MPsIMasi, 3alaHHas ypaBHEHHSIMH B KAHOHHYECKOI (opMe, mapanesbHa miockocta Xy (yz, zx)?
2

7. Onpenennts Bug noBepxaoctt X + Y — 4z° =0 u cxemarnuecku n306pasuts ee.

8. Hanser Toukn A(2, 1), B(-1, 3), C(-2, 5). Haiitu ux KoOOpIuHATHI B HOBOI CHCTEME KOOPAWHAT, €CIIM HA4aIo

KOOpAWHAT TIepeHeceHo (0e3 N3MEHEHHS HapaBICHUS OCeil) B TOUKY A.
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1. [110CKOCTH CHMMETPHH.

2. Ioka3aTh, 4TO IS IPOU3BOJNBHOIO BEKTOpa @ M BEKTOpA b TIePIeHNKY/IAPHOTO BEKTOPY C , BBHINOJNHSAETCS
PaBEHCTBO (a AD )/\ c=b (ac ) (Tloropenos I'maBaV Ne29)

3. CTOpOHBI TPEYTOJIBHIKA BBIpAXKAIOTCSA ypaBHEHUIMH X +3y—2=0, 2x+y+5=0, 3x—4 =0. Haiita ypaBHeHU:
BBICOT 3TOT'O TPEYTOJbHHUKA.

4. JloxasaTb, 4TO NPOU3BEICHHE PACCTOSHUN TOYKH THIIEPOOIIBI OT €€ aCHMIITOT HOCTOSIHHO, T.€. HE 3aBUCHT OT TOUKH.
(Tloropenor I'masalV Nel9)

5. Bekroper &, b, ¢ u d cBsazausl coornomenusimu a\b = c/\d, a/\c = b/Ad. Jloxaszars konaMHEapHOCTH BEKTOPOB @
-dub-c

axX+by+cz+d =0
6. Haiitu ycnoBust mapanienbHOCTH U NEPIEHAUKYISIPHOCTH MPSIMOU M IJIOCKOCTH
ax+by+c,z+d,=0

ax+by+cz+d=0.

2 2
7. Ormpenenurs BUI TOBEPXHOCTH (X + 1) —47° =1 u cxemarnueckn n306pasuTs ee.
8. Ormnpenenuts KOOPAUHATH KOHIOB A U B oTpeska, kotopsiii Toukamu P(2, 2) u Q(1, 5) pasmenen Ha Tpu paBHbIC
YaCTH.
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1. I'maBHBIC HampaBICHUS.
2. B nonsipHoii cucteme koopaunar gaubi touku Al 12, —7 | u B| 12, ——7 |. Boruucnuts nonspHsie

KOOpPJIMHATHI CepeIUHbI 0Tpe3ka AB.

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

4. [Tapabona cummeTpudHa oTHOCHTEIRHO ocu OX, BepimuHa ee momeniaercs B Touke (-5; 0) u Ha ocu opaHHAT OHA
oTCeKaeT Xopay, JuinHa kotopoil | =12 en. Hamucats ypaBHeHHE 3TOMN MapaboibL.

5. B pom6e ABCD nampi muaromarn AC =a u BD =D. Pasnoxurs no stum 18ym BekTopam Bce BeKTOpSI,

cosmanatomue co croponamu pom6a: AB, BC, CD u DA.
6. HammcaTh ypaBHEHHs IPSAMOi, IPOXOSIIIE depe3 TOUKyY (XO, Yoo Zo) ¥ [ApaIUIeIbHON MIOCKOCTM
ax+by+cz+d =0, ax+b,y+c,z+d,=0.

2
7. Onpenenuts Buj oBepxHoctn Y — X+ 727 = 1 u cxematnuecku n3o6pasuts ee.

8. Janb! BepmmHBI Tpeyroiapauka A(2, -5), B(1, -2). C(4, 7). Haiitu Touky nepecedenus co croponoir AC
OUCCEKTPUCHI €r0 BHYTPEHHETr0 yriia pu Bepiuune B.
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1. MHBapuaHTBl NOBEPXHOCTEH.
2. BerauciuTs 11011316 TPaBUILHOTO TPEYTOJIBLHUKA, JIBE BEPIIMHBI KOTOporo ¢yth A(-3, 2), B(1, 6).
3. Yepes Touky nepecedeHust npsimbix 2X —5Y —1=0 u X+ 4y —7 =0 mpoBecTH NpsAMYIO, JEIBIIIYI0 OTPE30K MEWKIY

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



6. Joxasats, uto Tpu mmockoctn (X +4y+72+1=0, 2x—-y—-2+2=0, x+2y+32—-1=0 npoxonsr
uepes oJIHy NPAMYIO.

2 2
7. OnpenenuTs BUA MTOBEPXHOCTH (X + 5) — ( Z— 1) =0 u cxemarnueckn n300pa3uTh ee.
8. Cropona pom6a papaa 5+/10 , nBe ero mpoTusononokHbIE BepimHEL CyTh Touku A(4, 9), C (2, 1).
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1 [IpoexTHBHEIE IPOCTPAHCTBA, AHIAPMOHMYECKOE OTHOILCHHE.
2 Haittn npoekmio Touxn M (XO, yo) nanpamyto AX+ By +C =0. (Baxsanos)
3. Haiitu Touky mepeceueHus BoICOT TpeyronpHuka A(2,4); B(2,-1); C(-4, 3).
4. HaiiTu Takyio Touky Ha napaGorne Y = 12X, 4ToGbI KacaTeNbHas B HEl 0GPA30BBIBAIA C OCHIO CHMMETPHHE IapaGoisl
yron B 30°.
5. 3Has BekTOpHI, CiTyskamtie ctoponamu Tpeyromsinka AB=C, BC =a, CA=Db, naiiru Bextopsr,
KOJUTHHEAPHBIE OHCCEKTPHCAM YIJIOB 3TOrO TPEYTrOJbHHUKA.
6. CocTaBuTh ypaBHEHHE TIOCKOCTH, MPOXOAsIeH yepe3 Touky M(1, -4, 3) mapaniensHo IOCKOCTH XZ.
2 2

7. OmnpenenuTs BUI HOBEPXHOCTH (X + Z) +Yy = 1 u cxemaruueckn nso6pasuts ee.

. /4 V4
8. B nonsipHoii cucTeMe KOOpMHAT JIaHbl JIBe CMEKHBIE BepiuuHbl kBaapata Al 12, — E u B3 E

OnpenenuTs ero mIoab.
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1. [TpumeHeHus GpoKaTbLHOrO CBOMCTBA rUMepOoIbI (2).
2. OmnpenenuTs, €CThb JIU CpeAX BHYTPEHHHUX YIJIOB TpeyroybHuKa ¢ BepmnHamMu A(1l, 1), B(0, 2), C(2, -1) Tymoii yroi.
3. Haiitu ToUKy mepeceyeHus CepeAnHHBIX TIEPICHANKYIIpOB Tpeyronbauka A(2, 4); B(3,-1); C(-5, 2).
2 2

4. BBIYMCIUTE MII0MA/b YeTIPEXyTONbHHUKA, IBE BEPIIMHBI KOTOPOTO JIexkaT B pokycax smmunca IX™ +5y° =45,
JIBE IpyTHe COBIAIAIOT C KOHI[AMHU €T0 MaJoi OCH.
5. Bekroper & +D u @ —D nepnenamkynapnsr. Jlokasats, uto | a | = ‘ b ‘ .
6. BBIYMCIUTD MJI0MAb TPEYrONbHUKA, KOTOPbIi oTcekaeT miockocth 9X —6Y + 32 +120 =0 or koopaunatHoro
yria OXy.

2 2
7. Omnpenenuts BUJ TOBEPXHOCTH 5( y-— 2) —2° =5 ucxemarnueckn n300pa3uTh ee.
8. Yepes Touky M(-5; 16; 12 ) npoBemeHbI IBE MIOCKOCTH: OJIHA U3 KOTOPBIX copeput ock OX, npyras —oce QY.

Breruncinth Yroj MEXI1y 9TUMU ABYMS IJIOCKOCTIAMMU.
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1. [psamonuHeitHbIe 00pa3yIoIIHe 0THOMOIOCTHOTO rurepoonona (2).
2. JaHbl ypaBHEHUS IBYX CTOpPOH mapaiienorpamma 2X +4y -3 =0 u X -5y + 2 =0 u ToUKa repeceveHus ero
muaronaneid O(2, 1). TpeOyercst cOCTaBUTh ypaBHEHHS ABYX JIPYTHX CTOPOH MapaJuiesorpaMma.
3. Iokazatp, 4To MIIOMAIb JTI0O0T0 NapauIeorpaMmMa ¢ BEpIIMHAMH B KOHIIAX CONPSDKEHHBIX IHaMETPOB AJUIUIICA
X2 yz
—+ b_2 =1 wumeer oHO U TO *e 3Hauenue, pasHoe 2ab. (IToropenos I'nasalV Ne39)
a
2 2
4. ®okychl runep6omIsI coBrmanaoT ¢ Gokycamu smmunca IX” + 25y =225, Cocrasuts ypaBHenue rumep6omsl,

€CITIH €€ IKCIIEHTPUCUTET € = 2.
5. Ompenenuts yroi Mexay Bektopamu a u b, ecnm Bektop a + 3b meprneHaukysspeH K Bektopy 7a—5b, a Bektop
a—4b nepneHauKyIsApeH K BekTopy 7a—2b.

6. Ha ocu Oy Haiitu TouKy, oTcTosmyo oT wiockoctd X+ 2y —2Z —2 =0 na paccrosamu d =4.

y

2
7. Onpe)leJme BUJ NOBCPXHOCTH — +=—-7"= 0 U CXEMATHYCCKH I/I306paBI/ITB c€c.

8. Haiftu yrier, o6pazyemsle mIockocTeio aX + by +cz +d =0 wu ocamu xoopauHaT.



