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1. Hesun 1 3a1a4m JTUCUMILIMHBI (MOXYJIS)

KoopaunaTHblil MeTo1 HOpMYTHUPOBKU U UCCIEIOBAHHUS T€OMETPUIECKUX BOIPOCOB OTHOCUTCS K
YHUCTY BaKHEHIINX KOHIENIHUNA COBPEMEHHOW MaTeMaTHKH. Ero BO3MOXHOCTH U cdepa MpUMEHEHUS
BBIXOJIAT JIaJIEKO 32 PAMKH T€X MPOCTEUIINX Pe3yJbTaTOB, KOTOPHIE HBIHE MPUHATO OTHOCUTH K aHAIU-
THYeckoil reomeTpun. CTaHIAPTHBIN Kypc aHAIMTUYECKOW reoOMEeTpUuu HeoOxoauM i (opMUpOBa-
HUS 00Iel (PU3NKO-MAaTEeMAaTHIECKOM KYIbTYphI, TaK KaK IMO3BOJISIET HA Y)K€ 3HAKOMBIX CTYICHTY MPO-
CTBIX MPUMEpax OCO3HATh TO, KaK alreOpanvyeckue U aHaATUTUYECKHE METOJIbI UCTIONb3YIOTCS ISl T10-
CTAaHOBKHM M PEILICHUS YUCTO F€OMETpUUECKHX 3anad. KpoMe Toro, npu U3yuyeHnHu aHAIUTUYECKOU Ieo-
METpUH y4Yallluics npuoOpeTaeT HayalbHbIC HABBIKA B MPOBEJICHUU PACUETOB alreOpandyeckoro xa-
pakTepa ¢ BEKTOPHBIMUA M MAaTPUYHBIMU OOBEKTAMH, YYUTCS COMOCTABIIATh UM HATJIATHOE T€OMETPH-
YEeCKO€ MCTOJIKOBaHUE. DJIEMEHTApHbIE BOIIPOCHI FTEOMETPUUECKOIO COAEPKAHUS TIOBCEMECTHO BO3HU-
KalT Ha PA3JIMYHBIX ATanax MOCTAHOBKU U PELIECHUS KOHKPETHBIX 3aJa4 TEOPETUYECKONM MEXaHUKH,
ANEKTPOJAMHAMUKH, ONTUKH, KBAHTOBON MEXaHUKU U CTATUCTUYECKOU (PU3HMKH.

ey kypca

1) mpOJEeMOHCTPUPOBATH MCIOJIB30BAHHE BEKTOPHBIX U MATPUYHBIX PACUETOB HA MPUMEPE PacCMOT-
pEHUs XOPOLLIO U3BECTHBIX BOIIPOCOB 3JIEMEHTAPHON F€OMETPUHU B PaMKax KOOPAMHATHOI'O METO/1a
ONMCaHUS;

2) coOOIUTh HEOOXOAUMYIO COBOKYITHOCTh T€OMETPUUCCKHX (DAKTOB M PE3yJIbTATOB, UCIIOIB3yEMbIX
B JalbHEHIIEM TIpH UW3YYCHHH (QYHIAMEHTAIBHBIX U TPUKIAJAHBIX JAUCIHUILIUH (PHU3UKO-
MaTEeMaTHYeCKOro IMKJIA, HeOOXOIUMBIX OyIylleMy BBIMTYCKHHKY B €r0 MOBCEIHEBHOW JeATelb-
HOCTH;

3) TOSCHHUTH FTEOMETPHUYECKOE MPOMCXOXKICHUE U COJICPIKaHKIE PSIJIa OCHOBHBIX (DPM3MYCCKUX BEITHYHH,
OTHOCSIIIIUXCS MPEUMYIIECTBEHHO K MEXaHMKE MaTepHaIbHOM TOYKH U CHUCTEMbl MaTE€pUAJIbHBIX
TOYEK.

3agaum Kypca

1) dopmupoBaHue TBEPIbIX HABBIKOB B MOCTAHOBKE 3a/1a4 U B UX PEIICHUU KOOPIMHATHBIM METOIOM
B Cllydasix, KOI/Ia T€OMETPUYECKHE OOBEKThI OMMCHIBAIOTCS CHUCTEMaMH JIMHEHHBIX YpaBHEHUU U
HEPABEHCTB;

2) OBIajZieHHe TPUEMaMH M CITOcO0aMM HMCCIICIOBAHUS JIMHCHHBIX YPaBHECHUH W CHUCTEM JIMHEWHBIX
YpaBHEHUH ¢ IBYMsI U TPEMS IEPEMEHHBIMH C UCIIOJIb30BAHUEM BEKTOPHOTO U MaTPUYHOTO HCUHC-
JICHUS.

2. MecTto qucuuninnsbl B crpykrype OIIOIT:

JucuumiuHa «AHaTUTHYECKash TE€OMETPHs» BXOIUT B 0a30BYI0 YacCTh OOIICHAYYHOTO ITUKIIA
OIIOII. U3yuenue pa3nenoB Kypca MPEArnojaraeT MWCIOIb30BaHUE TMOTYYEHHBIX OCHOBHBIX 3HAHHM,

YMEHUW W KOMITETCHIIMI Ha MOCIeAYIOmEeM YPOBHE 00pa3oBaHMs.



1. Jnst usydeHus! TUCUUIUIMHBI, HEOOXOAMMBI 3HAHUSI U YMEHHUS U3 YUTaeMOM MapasiebHO Ha mep-

BOM KypC€ AUCUHUIUIMHBI «MaTreMaTHYeCcKui aHan3.

2. 3HaHUA M yMEHHs, IpuoOpeTacMble CTYJCHTaMH MOCIE N3YYEHUS TUCHUIUIMHBL, OYyIyT MCIIOJIb30-

BaThCA IMPHU U3YUCHUHN AUCHUILINH «MeX&HI/IKa», «JInnaeinas anrera» u ((TeOpeTI/I‘IeCKaH MEXa-

HHKa».

3. TpeOoBaHus K pe3yJIbTATAM OCBOCHUSI JUCIHUIJINHBI:

[Tpornecc n3yueHust TUCUUIUIMHBI (MOYJIsI) HampaBieH Ha GOpMUPOBAHHE CIEIYIONINX KOMITETCHIIUMI:

OIIK-2: criocoOHOCTBIO HCHOMIB30-
BaThb B THpodeccHoHaIbHON mes-
TenbHOCTH 0a30Bble 3HaHUS (yH-
JaMEHTAJIbHBIX PAa3leJIoB MaTeMa-
TUKH, CO3[aBaTh MaTeMaTH4YeCKHe
MOJIENT THIIOBBIX MPOQecCHOHAb-
HBIX 3a7lad W HMHTEPIPETHPOBATH
HOJY4YEHHBIC PE3YJIBTAThl C YyUETOM
IrpaHuL] IPUMEHUMOCTH MOJENEH

3namp: OCHOBHBIC TIOHATHSA W XapaKTepHBIC 3a7add aHATUTHYCCKOUW Teo-
METpPUH, CTaHIAPTHBIC METOJBI MCCIICIOBaHHUS 0a30BBIX THUIIOB T'€OMETPH-
YECKHX 3ajay.

Ymemp: ucionp30BaTh BEKTOPHOE M MATPUYHOE HCUHCIEHUE s hopMy-
JUPOBKH WM PEIICHUS THIOBBIX T€OMETPUUCCKUX 3aIad B paMKax KOOPIH-
HATHOI'O METOJIA.

Bnaoems: maTeMaTH4eCKUM amlmapaToM, MPUMEHSEMBIM Ul pelIeHus Ta-
KHX BOIIPOCOB T€OMETPHUUYECKOTO COJEpXKaHUs, KOTOPhIE BO3HHKAIOT Kak
HpOMe)KYTO‘-IHLIC 3TaIllbl B Hpouecce HUCCIICO0BaHUA KOHKpCTHLIX (bmnqe-
CKHUX MOJIeJIeH U 3a7ad.

OK-7: cmocoOHOCT K caMoopra-
HU3aIUU B CaMOOOPa30BaHUIO

3namp: ocHOBHBIE MH()OPMALIMOHHBIE PECYPChI, COAEPKAILUE CIPABOYHbIE
CBEJICHHS U yKa3aHUs OnOIorpaduyeckoro xapakrepa.

Ymems: ncnonssoBate MHTEpHET-pECYPCHI IS IOUCKA TEMAaTUYECKON HH-
(bopMaum/l 10 YKa3aHHOW AUCUUILINHE.

Bnademp: 6a30BBIMU HaBBIKAMH PabOTHI C METOIUYECKON W HAYYHOU JIH-
TEepaTypoil.

4. O0beM AUCHMILVINHBI U BUJbI y4eOHOH padoThl

Bua yyeOnoii padoTbl Bcero ua- CemecTpbl

coB / 3a-

YeTHBIX

€IMHUIL
AynuTopHbIE 3aHATHS (BCEro) 60/1,6 60
B toM uucie: - -
Jlexum 18/0,5 18
[paxTuueckue 3ausTus (113) 36/1 36
CamocrosiTenbHas pabora (Bcero) 21/0,6 21
KCP 6/ 0,2 6
Bun npomexxyTouHo#t arrecTanmu (3K3aMeH) 2710,75 27
KonTakTHasi padoTa (Bcero) 62/1,7 62
OO01mas Tpy10eMKOCTh 4achl 108 108

3a4EeTHBIE €TUHHLIBI 3 3

5. Conepixkanue QM CHUILTHHBI

5.1. Conep:xaHue pa3ieioB U TeM TUCHUILIMHBI

Paznen 1 MATPULIBI U JAETEPMWHAHTHI 2x2 U1 3x3




Tema 1. KoopnuHaTHBIN MeTO ] (POPMYIUPOBKH U UCCIEIOBAHUS T€OMETPUIECKUX BOIIPOCOB, €T0
pOJIb B paMKax COBPEMEHHON MaTeMaTHKU. OCHOBHBIE CUCTEMBI KOOPJINHAT, UCIIOJIb3YEMbIE HAa IIPAK-
TUKE: MPSIMOYTOJIbHAs JIEKapTOBa, KOCOYrojbHasl IeKapToBa, NMIMHApUYecKas u chepuyeckas. [Ipe-
00pa3oBaHMsI KOOPAMHAT U CBOMCTBA CHMMETPUH.

Tema 2. Matpuiel 2X2 1 3X3 ¥ UX CBA3b C JIMHEHHBIMH MPeoOpa3oBaHUAMU KoopauHat. [lerep-
MUHAHTBl MaTpHIl NPeoOpa30BaHUsA B JIBYX U TPEX H3MEPEHUSX, MPaBHUJa BBIYMCICHUS, OCHOBHBIC
CBOMCTBA U reoMeTpruyecKuii cmpicia. Ciie]] MaTpULbl U €r0 CBOWCTBA.

Tema 3. IIpaBuno yMHOKEHHUsI MaTpHIl M €ro reoMeTpudeckas MOTUBUpPOBKaA. Teopema o perep-
MUHaHTe Ipou3BereHus Matpull. [IpencraBieHne o6 oOpaTHOW MaTpule Kak MaTpuile OOpaTHOro
npeoOpa3oBanus. BeIpoxaeHHbIE MaTPUIIBI, KPUTEPUN CYIIECTBOBaHUSA 0OpaTHOM Marpuibl. Haxox-
JIeHre 00paTHON MaTpHILIBI B cirydae MaTpuil 2X2 u 3X3.

Tema 4. KBagpaTHble CUCTEMBI JIMHEWHBIX YPABHEHUH € ABYMS U TPEMsI HEU3BECTHBIMU, KpUTEPUI
OJTHO3HAa4YHOH pazpemmocTy U popmyinsl Kpamepa. Ilpencrasinenue o merone I'aycca. ['eomerpuue-
CKO€ HCTOJIKOBAaHWE OJHO3HAYHOW Pa3pelImMOCTH, HECOBMECTHOW CHCTEMBI U CHUCTEMBI ¢ OECKOHEY-
HBIM YHUCJIOM perieHni. OpToroHanbHble MaTPULBI U UX CBOMCTBA.

Pasznen 2 BEKTOPLI U OIIEPALIMU HAJI HUMU

Tema 5. BexTopsl Kak HanpasicHHbE OTpe3ku. COBOKYIIHOCTH BEKTOPOB. JInHelHas He3aBUCH-
MOCTb U JIMHEWHas 3aBUCUMOCTb COBOKYITHOCTH BEKTOPOB. ba3ucHble BEKTOPHI U pa3iloKEeHUE 3ajaH-
Horo BekTopa. Koopanuatel Bekropa B 6asuce. J[eiicTBHUS ¢ BEKTOpaMy B KOOPAWHATHOM TPEACTaBIIe-
HUU.

Tema 6. VI3MeHeHHe KOOpAMHAT BEKTOpa MpH 3aMeHe Oa3zuca U Hauyasa koopauHart. Ilpeacrasie-
HUE €BKJIUOBBIX JIBUKEHUI C (PMKCHPOBAHHBIM HauyajiOM OPTOTOHAJIbHBIMH MaTpuuamu. IloBopor u
CABUT MPSIMOYTOJIBHOW JEKapTOBOM CHCTEMBI KOOpAMHAT. MaTpuia noBopora u ee csorncraa. Hekom-
MYTaTUBHOCTb TPEXMEPHBIX TIOBOPOTOB.

Tema 7. CxanspHOE NPOU3BEICHUE BEKTOPOB, €0 JMHEUHOCTh. BEKTOpHOE NMPOU3BEACHHUE U €TI0
cBoiicTBa. KococummerpuuHocTs. [IpencraBienne BeKTOpHOE MTPOU3BEIEHNE B OPTOTOHAIIBHOM 0a3u-
ce MpHU MOMOIIM CUMBOJINYECKOTO onpeaenutens. @opMyna /i IBOHHOTO BEKTOPHOTO MPOU3BEIECHUS
“BAC-CAB”. CmemianHOe MPOU3BECHUE U €0 T€OMETPUUYECKHI CMBICI.

Pazzen 3 TEOMETPU IPSIMBIX U IIJIOCKOCTEN

Tema 8. CriocoObl 3a1aHUsI MPSAMOI JTMHUU HA IJIOCKOCTU: BEKTOPHOE YpaBHEHHE B IapaMeTpHye-
cKoil (hopme, HOpMaJIbHOE BEKTOPHOE ypaBHEHHE, KaHOHHYECKOE YpaBHEHHE M 00llee ypaBHEHUE B
JeKapToBOil cucreMe KoopauHar. Ciyyau mapauieIbHOCTH M NEPHEHAMKYISIPHOCTH JABYX INPSMBIX,
yroJl MeXy AByMs IpsIMbIMU. PaccTosiHuE OT 3aJaHHOW TOYKH J10 3aJaHHOU MPSIMOM.

Tema 9. CriocoObl 3a7aHMsI TUIOCKOCTH B IMPOCTPAHCTBE: BEKTOPHOE YpaBHEHHE B MapaMmeTpuye-

CKO# (hopMe, HOpMaITbHOE BEKTOPHOE YpaBHEHHUE U 00IIIee YpaBHEHHE B IEKAPTOBO# cCHCTEME KOOP/IH-



Hart. [lepexon ot ogHO#M dopmbl K npyroi. IlnockocTs, mpoxosmias depe3 TpHU JTaHHbIE TOUYKH. Pac-
CTOSIHUE OT 3aJJaHHOW TOYKU 0 3aJaHHOU IIJIOCKOCTH. YTOJI MEXAY ABYMS IIJIOCKOCTSIMU.

Tema 10. Hampapnsmoomuii BEKTOp NPsIMOM, IMapaMETPUUYECKOE ypaBHEHUE NMPSAMOM B IPOCTpaH-
crBe. Onucanue npsMoil B TEPMUHAX BEKTOPHOTO Mpou3BeneHuA. KaHOHMYeCKoe ypaBHEHHE NPSIMOMN
B npocTtpaHcTe. [lepexoq ot ogHOro crnocoba 3axanus Kk apyromy. IlapannensHele, nepecekaroiuecs
U CKPEILMBAIOIINECS IPSIMbIE.

Tema 11. BpluucineHue pacCTOSHUS MEXIY CKpelluBarolumMucs npsameiMu. [loctpoenue B3anm-
HOT'O NMEPHEHANKYIAPA JUIsl TAKMX NPsAMBIX. OpTOroHanpHas NIPOEKUUS MIPSIMON Ha IUNIOCKOCTh B CIIydae
UX IEPECEUYCHMUs], Pa3JIOKEHNE HAIIPABIISIIOIIET0 BEKTOPA HA JBE B3AMMHO NEPIECHINUKYISIPHBIE KOMIIO-
HeHThl. [lapameTpruueckoe ypaBHEHME EPIEHANKYIISIPA K IIIOCKOCTH.

Tema 12. Ily4ok mutockocTell, cocoObl ero onucanus. [Ipsimas TUHHUS Kak MEpeceueHue IBYX
IUIOCKOCTEH. BblunMclieHne paccTOsHUS OT 3aJaHHOM TOYKHM 10 3aJaHHOM IPSAMOM B IIPOCTPAHCTBE.
VYpaBHEHME NEPIEHIUKYIISAPA, ONYIIEHHOIO U3 331aHHOM TOYKY HA 3alaHHYIO NPSMYIO.

Paznen 4 KPYBBIE BTOPOI'O ITOPAJIKA

Tema 13. Ob1iee ypaBHEHHE KPUBOM BTOPOTO MOPsIKA HA MNIOCKOCTH U CTaHAApTHAs €ro 3amucCh.
BbIpoXkIeHHBIE U HEBBIPOKJIEHHBIE KPUBBIE BTOPOTO MOpAAKA. TpHU THIA KPUBBIX BTOPOTO MOPSAIKA:
IUIMNTUYECKUH, TapaboNnyecKuii ¥ runepoonnyeckuii. Dmuiunc, napadosna u runepOosa Kak KOHU4Ye-
CKHE CEUEHUS.

Tema 14. OcHOBHbIE T€OMETPUYECKUE CBOMCTBA 3JUIMIICA, Mapadonbl U runepOosbl. DokaabHbIE
TOYKH, IKCLIEHTPUCUTET U JUPEKTPUCHI Ul TUX KPUBBIX. Y PaBHEHUE HEBBIPOKICHHON KPUBOW BTO-
pOro nopsiJika B MOJISIPHOM CUCTEME KOOPANHAT. Y paBHEHUE KacaTeJIbHOM K KPUBOW B 3aJaHHOW TOUKE.

Tema 15. Nzmenenne Kod3¢pHUIIMEHTOB B OOIIEM YPaBHEHHH KPUBOM BTOPOTO MOPsIKA MPH TIpe-
o0Opa3oBaHUM JEKapTOBOM CUCTEMBbI KOOpAMHAT. TpHu MHBapHaHTa KpUBOW BTOporo nopsaka. Mcmosnb-
30BaHNE WHBApPUAHTOB JJI NIPUBENCHUS YPABHEHUS KPUBOM BTOPOTO MOPSAJKA K IPOCTEHIIEMY BULY.
MHBapuaHThl KaK MaTPUYHBIE XapaKTEPUCTHKU.

Tema 16. YpaBHEHUE KpPUBOIl BTOpPOro MOpsiiKa Kak KBajapaTuuHas (opMa ABYX NEPEMEHHBIX.
[IpuBeneHre ypaBHEHUS! KPUBOW BTOPOTO MOPsi/IKa K KAHOHUYECKOMY BHUJTy C TIOMOIIBIO OPTOTOHANb-
HBIX IpeoOpa3oBanuil. KaHoHMUecKas cucTeMa KOOpAMHAT, Iepexo K Hell myTeM MOoBOpOTa U mociie-
JYIOILLErO CABUTA CUCTEMBI.

5.2 Pazgenbl IMCHUIUVIMHBI U MEKIUCUMILVIMHAPHBIE CBSA3HM ¢ o0ecrnieunBaeMbIMu (IOCJIENy-
OIUMHU) AU CHUIIJIMHAMU

No HanmenoBanne obecrneunBaeMbIx (ITOCIe- No No paszjenoB u TeM HaHHOW AUCUMWILIMHBI, HE-
/T | DYIOIUX) AUCHUTUTHH 00XOUMBIX JUIA U3ydeHHUs 00ecreunBaeMbIX (ITociie-
JTYFOIINX ) JUCTIATUINH
1. | Mexaunuka 1 5 6 7

2. | Jluneiinas anrebpa 2 3 4 15




TeOpeTI/I‘leCKaH MCXaHHKa

13

14

15

16

5.3 Pa3zgennl 1 TeMbl AMCUUILUIMH U BUABI 3aHATHI

Ne i/m HaunmenoBa-  HaumeHnona- Buael 3anaTHI B yacax
HHC pasficlia  HUC TCMbI Jlexr. [Ipaxr. CPC Bcero
3aH.
1. Pasnen 1 Tema 1 1 2 1 4
2. Tema 2 1 2 1 4
3. Tema 3 1 3 2 6
4, Tema 4 2 3 1 6
5. Paznen 2 Tema 5 1 2 1 4
6. Tema 6 1 2 2 5
7. Tema 7 2 2 2 6
8. Paznen 3 Tema 8 - 2 1 3
9. Tema 9 1 2 1 4
10. Tema 10 1 2 1 4
11. Tema 11 1 2 1 4
12. Tewma 12 1 2 1 4
13. Paznmen 4 Tewma 13 1 2 1 4
14. Tema 14 - 2 1 3
15. Tema 15 2 2 2 6
16. Tema 16 2 4 1 7
6. [lepevyeHb ceMUHAPCKUX, MPAKTUYECKHUX 3AHATHH U JIA00PATOPHBIX padoT
Ne Ne pasnenam | HanmeHnoBanume cemMuHaposB, npaktuue- | Tpy- OneHounble dopMupyemblie
/0 | TEMBbI AUCIH- CKUX U 1ab0opaTopHBIX paboT J0eM- cpencTBa KOMIIETEHLIUU
TUTHHBI (MOTY- KOCTb
JIST) (ua-
CBI)
1 2 3 4 5 6
1. | Pazmen 1, Tema | OCHOBHBIE CHCTEMBI KOOPIUHAT, JIN- 3aganue Ha OIIK-2, OK-7
1 HEHbIe TPeoOpa3oBaHusl AEKAPTOBBIX 2 ceMHHape B
KOOPJIMHAT ¥ CBOWCTBA CHMMETPHUH. BHJIE 3a/1a4U
2. | Pasgen 1, Tema | Matpuubl 2x2 u 3x3, ux cBsi3b ¢ afh- 3aganue Ha OIIK-2, OK-7
2 (UHHBIMH TIPe0OpPa30BAHUSIME KOOP- 2 CEMHUHape B
nuHaT. JleTepMUHAHTHI. BHJIE 3a/1a4U
3. | Pazgen 1, Tema | Onepanus yMHOXEHHSI MaTpULL U €€ 3anaHue Ha OIIK-2, OK-7
3 cBoiicTBa. CylecTBOBaHHE OOPATHOM 3 CEMHUHape B

MaTpHIIbL.

BUJC 3a1a49HU




4. | Pazmen 1, Tema | KBagpaTHbIe CHCTEMbI TUHEHHBIX 3amaHue Ha OIIK-2, OK-7
4 ypaBHEHUH ¢ IByMS U TpeMs HEH3- CEMHUHape B
BecTHEIMH, hopMyitel Kpamepa. [Ipen- BUJIE 3aJ1a4d
craBieHue o meroze ['aycca.
5. | Pasnen 2, Tema | Ba3ucHbie BEKTOPHI U pa3IOKCHUE 3a- 3ananue Ha OIIK-2, OK-7
5 JTAHHOTO BeKTOpa B Oaszuce. BekToprl B ceMuHape B
KOOPJIMHATHOM NPEICTAaBICHNH. BH/JIE 33/1a4U
6. | Pasgen 2, Tema | [ToBOpOT MpSIMOYTOJILHOM ACKAPTOBON 3ananue Ha OIIK-2, OK-7
6 CUCTEMBI KOOpIuHAT. MaTpuia noBo- CEMHUHape B
pOTa M ee CBOMCTBA. BHJIE 331291
7. | Pazmen 2, Tema | CkamspHoe Mponu3BeAcHUE, BEKTOPHOE 3aganue Ha OIIK-2, OK-7
7 MIPOM3BEICHIE, CMEIIAHHOE TIPOU3BE- CEMHUHAape B
JICHUE U UX CBOICTBA. BHJIE 3312491
8. | Pasgen 3, Tema | IIpsimast TMHUS HA IUIOCKOCTH, CIIOCO- 3amanue Ha OIIK-2, OK-7
8 Obl 3a1aHMs. Berarcienne paccTosHus ceMHHape B
OT TOYKH JJO IPSMOH. BH/JIE 331a4U
9. | Pazgen 3, Tema | [1nockocTh B TpeXMEPHOM MPOCTPaH- 3anaHue Ha OIIK-2, OK-7
9 CTBE, CIIOCOOBI 3aaHns. Berancienne CEeMHUHape B
paccTosIHUS OT TOYKH JI0 TUIOCKOCTH. BUJIE 3a/1a4
10. | Pasnen 3, Tema | IlpsiMast B mpoCcTpaHCTBE, CIIOCOOBI 3a- 3anmanue Ha OIIK-2, OK-7
10 nmanus. [lapamnensHple, mepeceKkaronu- CEeMHUHape B
€Csl ¥ CKPEIIMBAOIIINECS MPSIMBIE. BHJIE 331241
11. | Pasnmen 3, Tema | PaccrosiHue Mexay CKpEUIMBAOIIIMMHU- 3agaHue Ha OIIK-2, OK-7
11 Csl IPSAMBIMH 1 B3aUMHBIN MEpIIeHIH- CEeMHUHape B
Kyysip. OpTOrOoHaIbHAS MTPOSKIIUS BHJIE 331241
MPsIMOM HA MJIOCKOCTb.
12. | Paznmen 3, Tema | [Ipsimast 1MHUS Kak mepecedeHre AByX 3anaHue Ha OIIK-2, OK-7
12 TUIOCKOCTEN U My4OK IIocKocTel. Pac- CEMHUHape B
CTOSIHHE OT TOYKH JI0 PSIMOA B TIPO- BHJIE 33/1a41
CTpPaHCTBE.
13. | Pasnmen 4, Tema | OOuiee ypaBHEHHE KPUBOH BTOPOTO 3anmanue Ha OIIK-2, OK-7
13 MopsAKa Ha MIIOCKOCTH. BhIpokIeHHbIE CEMHUHape B
Y HEBBIPOXKICHHBIE KPUBBIE BTOPOTO BHJIE 33/1a41
nopsika. Tpu THIIA KPUBBIX BTOPOTO
MOpsIKA.
14. | Pasznen 4, Tema | OCHOBHBIC CBOMCTBA 3JLUTUIICA, TTApabO- 3ajaHue Ha OIIK-2, OK-7
14 761 ¥ TUTIEPOOITEL. DOKATBHBIE TOYKH, CEeMHUHape B
IKCHEHTPHUCUTET U JUPEKTPUCHL. Y paB- BUJIE 3a/1a41
HEHUE KACaTEJIbHOM.
15. | Paznen 4, Tema | IHBapuaHTHI KpUBOW BTOPOTO MOPSAKA 3anaHue Ha OIIK-2, OK-7
15 Y VX UCTIOJIBh30BAHME ISl IPUBEICHHUS CEMHUHape B
YPAaBHEHUS KPUBOH NPOCTENILIEMY BU- BUJIE 3a71a4U
ny. IHBapuaHTHI Kak MaTpU4HBIC Xa-
PaKTEPHUCTHKH.
16. | Pasnen 4, Tema | IlpuBeneHue ypaBHEHUs] KpUBOH BTO- 3anaHue Ha OIIK-2, OK-7
16 POro MOpsAIKa K KAHOHUYECKOMY BHITY ceMHHape B

C TIOMOIITLIO TIOBOPOTA M MOCIIEAYIONIE-
r0 CIBHIA.

BHJIE 3aJa4H




6.1. [li1an caMoCTOSITEJILHOM PA0OTHI CTYJIEHTOB

Ne Tema Bun camo- 3amanue Pexomennye- | Konuue-
HeL. CTOATENHHOH pa- Masi JINTepaTy- | CTBO Ya-
0OTHI pa COB
1 Cucremsl Ko- Bueayauropnas, | HaiiTu n3amMeHeHue 1ekapTOBBIX 1
OpAMHAT, Ipe- pelieHne 3a1a4 | KOOpAMHAT 33JaHHBIX TOYEK
o0pa3oBaHHA TIPH CABUTE U TIOBOPOTE.
KOOpIMHAT.
2 Marpuusl u Bueaynurtopnas, | JeiictBus ¢ matpunamu 2X2 u 1
JeTepMUHaH- pemenue 3aaa4 | 3X3. Beruucnenue netepMUHaH-
THI. TOB.
3 | YMmHOXeHue Bueaynuropnas, | Haxoxaenue odpatHoi MaTpu- 2
MaTpHuil, 00- pelieHne 3aa4d | bl U1 HEBBIPOKIACHHBIX MaT-
paTHas MaTpH- pur 2x2 u 3x3.
1a.
4 | Cucremsl u- Bueayauropnas, | Cioydail oqHO3HA4YHOM paspe- 1
HEHHBIX ypaB- pelieHne 3a1a4 | MHUMOCTHU, IPUMEHeHue Gop-
HEHUU ¢ ABYMsI myn Kpamepa. IlpencraBnenue
Y TpeMs Heu3- 0 MeTojie uckioueHus [aycca.
BECTHBIMHU.
5 | Paznoxenue BueaynuropHas, | HaiiTu KOMIIOHEHTBI JAHHOTO 1
3a-JaHHOTO pelieHre 3a1ad | BEKTOpa B 3aJJaHHOM Oasmce.
HcTtounuku u3
BeKTOpa B Oa- .
OCHOBHOM 1
3HCe.
" S JTOTIOTHATEh-
6 | Onucanue no- | Breaynuropnas, | Ilo 3agaHHoi opTOroHaIbHOM Lol THTeDaT 2
BOPOTOB C TIO- pelieHre 3a1ad | MaTpHUIIE ONIPENEIUTh HAPaB- . Tg Mey
MOIIIBIO MaT- JIEHHE OCH U yT0oJl IOBOPOTA. p
. MPAKTHIECKUX
D — 3aHATHH;
7 | CpoiictBa Bek- | Bueayaurophnas, | Mcnonp3oBaHHE BEKTOPHOTO H 2
O0pazoBateib-
TOPHOTO H pelieHre 3a1a9 | CMEIIaHHOTO MTPOU3BEICHUS
N HBIE PECYPCHI,
CMEIIaHHOTO MIpY BBIUMCIICHUH TUIOIAAeH
JIOCTYTIHBIE 110
MTPOW3BEICHMSI. i 00eMOB uryp. JIOrHHY ¥ N
8 | B3aumnoe pac- | Bueayauropnas, | BerumcneHue KoopAHHAT TIPO- pOJIIO, TIpezio- 1
MIOJIO’KEHUE pelieHre 3a7ad | €KUY 33JJaHHOM TOYKH Ha JaH- ’
CTaBJISIEMBIM
TOYEK U M- HYIO IPSIMYIO U TOYKH, CHM- o
I p YI0 HpAMY ’ Hayunoii 6u6-
MOI1 Ha TUTOC- METPUYHON OTHOCHTEIBHO N
b . motexont UI'Y
KOCTH. MPSIMOH.
n CropoHHHE
9 | Pacnonoxenue | BueaymutopHas, | Berumcienue koopauHat npo- CAMTEI 1
TOYEK U TUIO0C- pelieHre 3a7ad | €KUY 33JJaHHOM TOYKH Ha JaH-
KOCTH B TIPO- HYIO IJIOCKOCTh ¥ TOYKH, CHM-
CTPaHCTBE. METPUYHON OTHOCUTEIb-
HOIIJIOCKOCTH.
10 | CnocoOsl 3a- BreaynuropHas, | CBsi3b BEKTOPHOTO YpaBHEHUS 1
JaHUS IPSIMOHN pelieHre 3a1a4 | mpsIMOK B IapaMeTpUIecKoit
B MIPOCTpPaH- (dopMe K KAHOHUUECKUMH, BBI-
CTBE, HaIlpaB- YHCIIEHNE PACCTOSHUS MEXKIY
JIAOLINH BEK- CKPELIMBAIOLIMMUCS MPSIMbIM.
TOp NPsIMOK
11 | 3amaum HA Bueaynuropnas, | Iloctpoenue ypaBHEHUs B3a- 1
CKpEILMBAIO- pelieHue 3a1a4 | UMHOTO IePIEeHANKYJISApa IS
iyecs npsi- JBYX CKPEILUBAIOIIUXCS MPsi-
MBIE. MBIX.
12 | Ilpsimas nuaust | Bueayaurtopnas, | [locTpoeHue ypaBHEHUs mep- 1

Y IIy4OK IIJI0C-
KOCTEH.

peuiCHueC 3a4a4

MEHIUKYJISIPA, OMYLIEHHOTO U3
JTAHHOM TOYKU Ha JAHHYIO Mpsi-
MYIO.




13 | Onnurnc, napa- | Breaymutophas, | [locTpoeHHE KPUBBIX BTOPOTO
0oma u rurep- pereHue 3a1a9 | MopsaKa 1Mo 3aJaHHBIM (oKaTb-
0ona. HBIM TOYKaM, IKCIICHTPUCHCTE-

Ty WU TUPEKTPHUCE.

14 | YpaBHeHHE Breaymuropnas, | [loctpoenue kacaTenbHBIX K
KacaTelbHON K | peImeHue 3a1a4 | KPUBBIM BTOPOTO MOPSIKA,
KpPHUBOIA. CBOICTBa (DOKAIBHBIX TOUCK.

15 | uBapuaHThI Bueaynuropnas, | Mcnoas3oBaHre WHBAPUAHTOB
KpUBOM BTOpO- | peIlIeHue 3a1a4d | JJisl IPUBEICHS YpaBHEHUS
ro MopsiIKa. KpUBOU IIPOCTEHIIEMY BHTY.

16 | Usmenenue Bueaynuropnas, | Iloctpoenue moBoporta, B pe-
K03 GuUIuCH- pelIeHre 3a7ad | 3yJIbTaTe KOTOPOTr0 YPaBHEHUE
TOB YpaBHEHHSA KPHUBOU COIEPIKUT TOIBKO
IIPH MTOBOPO- KBaJpaThl a0CIMCCH U OpANHA-
Tax. THI.

17 | Koapdummen- | Bueaymutopnas, | Ilepexon k KaHOHHYECKOMY
TOBI ypaBHEHHsI | pEIIeHUE 33/1a4 | yPAaBHEHHUIO 1 KAHOHUIECKOI
KpUBOM IIpU CHUCTEME KOOpAUHAT.

CIBUIaX.

6.2. MeTonnueckne yKa3aHus 10 OPraHU3ALUM CAMOCTOSATEIbHOI padoThl CTYIeHTOB

B paspmene 6.1. cTryneHTam Al caMOCTOSITENBHOTO YIIIyOJIEHHOTO H3y4YeHUs TUCHUILIMHBI (Tapai-
JIJIBHO € JICKITUSIMU) TIPEUIaraloTcs 3aaqu M0 W3y4aeMbIM pasfienaM U rpaguk ux uszydenus. [Ipen-
MOJIaraeTcs, 4TO CTYACHT CaMOCTOSITEIbHO U3YyYUT JIOMOJHUTENbHBIE aparpadsl Mo IpoiaeHHON Te-
Me, MPEJICTABIICHHBIE B JIUTEpAType U3 II. 8, a 3aTeM PEUIUT MpeUIOkKEHHbIE B 1. 6.1 reomeTpruyeckue
3anaun. OIeHKa caMOCTOSATENbHONW pabOThI CTYJIEHTOB MIPOBOAMUTCS B BU/I€ KOHTPOJBHBIX OIPOCOB Ha
MPAKTUYECKHUX 3aHATHUSX.

7. IlepeyeHb CEeMMHAPCKUX, MPAKTHYECKUX 3aAHATHI U J1a00PATOPHBIX padoT

Y4eOHBIM IITaHOM HE MPEAYCMOTPEHO HATMCAHNE KYPCOBBIX paboT (IIPOEKTOB).



8. YueOHo-MeTOoAMUYeCcKOEe U MH(POPMALIMOHHOE 00ecTedeHue JUCIUIIMHBI:
a) OCHOBHas JiuTeparypa

1. bexnemumier, JI. B. Kypc aHanuTH4ecKoil Te€OMETpUH W JIMHEHHON anreOpsl [DJIEKTPOHHBIN

pecype] / A. B. beknemumer. - Mocksa : Jlans", 2015. - Pexxum nocryna: DbC "H3marenbcTBo
"Jlanp". - Heorpanuu. goctym. - ISBN 978-5-8114-1844-2

2. Anexcanapos, [1. C. Kypc aHanuTHUeCKOi reoMeTpuu U JTuHeiHoU anreOpsl: yuebnuk / I1. C.

AugekcanipoB. - Mocksa : Jlanb, 2009. - 512 c. - Pexxum nocryna: ObC "UznarensctBo "Jlanp". - He-
orpanud. noctyi. - ISBN 978-5-8114-0908-2

3. LyGepbummnep, O. H. 3anaun u ynpaxsaenus no ananuruyeckort reomerpun / O. H. LyGepOm-

nep. - Mockga : Jlanb, 2009. - 336 c. - Pexxum nocryna: ObC "UznarensctBo "Jlanp". - Heorpanuu.
nocryi. - ISBN 978-5-8114-0475-9

4. COopHHK 337124 MO aHAJTUTHYECKON TeOMETpUH U IMHEHHOW anredpe [DNeKTpoHHBIH pecypce]:
yuae0. mocodme / JI. A. bexnemumesa [u ap.]. - Mocksa : Jlans, 2008. - 496 c. : un. - Pexxum nocrymna:
OBC "U3narensctBo "Jlaue". - Heorpanny. moctym. - bubnwmorp.: c. 495. - ISBN 978-5-8114-0861-0

0) nomoNMHUTENbHAS TUTEpaTypa

1. [lladapeBuy, WM. P. JIuneiinas anredpa u reometpust [InektpoHHsit pecypc] / U. P. lladape-
B4, A. O. Pemu3zos. - Mocksa : ®U3MATIIUT, 2009. - 512 c. - Pexum gocryma: OBC "A#Oykc". -
Heorpannu. nocrym. - ISBN 978-5-9221-1139-3

2. ®angees, 1. K. 3agaun no Beiciieit anredpe [DnekTpoHHbIN pecype] : yueb. mocodue / [I. K.
®dannees, aBT. 1. C. Comunckuii. - Mockaa : Jlanb, 2008. - 288 c. - Pexxum noctyna: 9bC "U3narens-
ctBo "Jlanw". - Heorpannu. moctym. - ISBN 978-5-8114-0427-8


http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=ELEC&P21DBN=ELEC&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=Беклемишев%2C%20Д.%20В.
http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=ELEC&P21DBN=ELEC&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=Александров%2C%20П.%20С.
http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=ELEC&P21DBN=ELEC&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=Цубербиллер%2C%20О.%20Н.
http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=ELEC&P21DBN=ELEC&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=Шафаревич%2C%20И.%20Р.

B) 0a3bl TaHHBIX, HHPOPMAIIMOHHO-CITPABOYHBIE U TIOMCKOBBIC CHCTEMBI

http://library.isu.ru/ - Hayunas 6ubnuoreka UT'Y;

OOpazoBatenbHbIE PECYPChl, AOCTYIHBIE MO JIOTHHY W IMapoJio, MpeaocTaBisieMbiM HaydHoi
6ubaunorexoit UI'Y:

e https://isu.bibliotech.ru/ - U3 «bubnmoTex»;

e http://e.lanbook.com - DBC «M3partenscTBo «JIaHby;

e http://rucont.ru - OBC «PykoHT» - MeKOTpaciacBas HaydHast OMOJIMOTEKa, coaep Kamas orud-
POBaHHbBIE KHHUTH, IEPUOANYSCKUC H3TAHUS M OTJCIIbHBIC CTAThHU MO BCEM OTPACISAM 3HAHHU, a
TaKXKe ayJno-, BUJICO-, MyJIbTUMEINa COPT U MHOTOE JIPYTO€;

e http://ibooks.ru/ - DBC «A#OyKc»- HHTEPHET PECYPChl B CBOOOIHOM JOCTYIIC,

9. MaTepuajibHO-TEXHUYECKOE o0ecneyeHne TUCIMIIUHbI:
st mpoBeieHU s 3aHATUH JIEKIIMOHHOTO TUIIa B KaY€CTBE IEMOHCTPALIMOHHOT'O 000pYA0BaHUS
UCIIOJIb3YETCSl MeJoBasi Jocka. HarmsaHocTh obecriedrBaeTCcs MyTeM H300paKeHHsI CXeM, Jua-
rpamMM U (GOpMyJI C TTIOMOIIBIO Mena. Mcnonb3oBanue ri100aabHON KOMITBIOTEPHON CETH ITO3BOJISIET
o0ecIeunTh JOCTYITHOCTh MIHTEPHET-pPECYPCOB B peain30BaTh CaMOCTOSITEIIBHYIO padoTy CTYIEH-
ToB. Ha jekimusax MOryT HCHOJb30BaThCs MYJIBTUMEIMIHBIE CPEICTBA: MPOEKTOP, MEPEHOCHOM
sKpaH, HOyTOyK. Ha (dakynbrere umMeeTcss KOMIbIOTEpU3UPOBAHHAS ayAUTOPUS, PETHAZHAYCHHAS
JUTsl CAMOCTOSTENIbHOM pabOThl, C HEOTPAaHUUEHHBIM JOCTYIIOM B IHTEpHET.
Martepuanbl: y4eOHO-METOJUYECKUE TOCOOMS, KOHTPOJIbHBIC 3aJaHus JUIsl ayIUTOPHOU U ca-
MOCTOSITEIBHOU PaOOTHI CTYICHTOB.
10. O6pa3oBaTe/ibHbIE TEXHOJIOTHH:
3amaun U3JI0KEHUSI U U3YUYCHUS TUCIUIUIMHBI PEATU3YIOTCA B CIEIYIOMUX (opMax NesaTelb-
HOCTH:
e JICKIIMM, HAIICJICHHBIC HA MOJyYeHHUE He0OX0AuMOil nH(pOpMaIuK, U €€ UCTIOJIb30BAaHUE TTPU
pELIEHNN TPAaKTUYECKHUX 3aaY;
® TMPAKTUYECKUEC 3aHSATUSI, HAIIPABJICHHBIC HA aKTHUBU3AIMIO MO3HABATEILHOW JEATEIBHOCTH
CTYJIEHTOB U MIPHUOOPETEHNS MU HABBIKOB PEIICHUS MPAKTHYECKUX W MPOOIEMHBIX 3a/1a4;
® KOHCYJbTAllUM —€)KEHEICJIBHO ISl BCEX JKEJAOIINX CTY/ICHTOB;
e CcaMOCTOsITeJIbHAsl BHEAyAUTOpHAs paboTa HampaBjeHa Ha MPUOOPETEHHE HABBIKOB CaMO-
CTOSITENIBHOTO PEIIEHU 3a7a4 10 IUCIHUILINHE;
o TEKYLIUHA KOHTPOJIb 32 JEATEIBHOCTBHIO CTYJAEHTOB OCYUIECTBISETCA HA JIEKIIMOHHBIX W

MPAKTUYCCKUX 3aHATUAX B XOAC CAMOCTOATCIIBHOI'O pCIICHUA 3aaa4, B TOM YHCJIC Y JOCKH.

11. Ouenounsbie cpeacra (OC):

q)OH)I OICHOYHBIX CPCACTB MPEACTABIICH B IPUITOKCHWH.



11.1. OnieHOUYHBIE CpECTBA JUIsl BXOJTHOTO KOHTPOJIS: HE TPEOYIOTCSI.
11.2. OueHouHble CpeaCcTBa TEKYIIETO KOHTPOJIS.

Tpoexums Touxu P (19:2) ma mockoers 2X—Y—2+11=0 yyveer koopmuma-
THI

1) P'(-16:3)
2) P'(14:2)
3) P'(251)

Tpoexmus ouku P (5374) na nnockoers 3X+Y =22 =0 yyeer koopaunars

1) P(-142)
2) P'(-2:2-2)
3) P'(2-5-1)

Tpoexus ouku P (321 1a mockoers 2X— Y +32+23=0 yyeer xoop-
JIMHATHI

1) P'(13-2)
2) P'(L4-7)
3) P'(L-31)

Tpoexuus ouku P (416) na mockoers X—Y =42 +3=0 pyeer xoopmuna-
THI

1) PA2-2)
2) P'(L4-7)
3 P'(50:2)

Tpoexuus touxn P(=276:1) wa mockocts 2X+ Y =22 +3=0 yyeer koop-
JIHATBI

1) P'(0;-5-1)
2) P'(13-2)
3) P'(-112)

X y+7 z-2
a —:TpaBHo

3 5

Paccrosmue ot Touxu P (Z—13) 1o psIMOi

1) </114
2) /124
3) 144

_z-1

== ) paBHO

X-3
1

P <

Paccrosmme ot Toukn P (L—212) xo pAMOi

1) /14
2) /16
3) /18

X+7 'y z2-2

Paccrosmne ot Touku P (=123) no npamoit ——— =3 = 5 pasHo

5 3

1) /94
2) /114
3) /134

Xx+1 y+1 z+2
_1: 2 = 3 paBHO

Paccrosue ot touxu P (0:2:1) 10 TIPAMOI

1) /40
2) /42
3) /44

10

X+6 y+1 z-1
5 = 3 = 2 paBHO

Paccrosmme ot touxu P (0;3-1) 1o psIMOi

1) /1644
2) /1664
3) /1684

11

72-2

", PaBHO

X+7 'y

Paccrosmme ot Touku P (—92;3) 1o npsaMoit — - = 5 =

5 3

1) /11
2) <12
3) /14

12

X—3 z-1
PaccrosiHue OT TOUKH P(2,2,-2) JI0 IpAMOM T :% = __2 paBHO

1) </25
2) /35
3) /45

13

X+2 y+1 z-1
5 = 3 = 2 paBHO

Paccrosmme ot touxu P (0:31) 1o psIMOii

1) 4-/19
2) 4-/21
3) 4/23




14 e x+1 y+1 z+1 1) /221
Paccrosmue ot touku P (772:3) 1o PSIMOiA = = paBHO
1 1 2 2) /241
3) /261
15 -
Paccrosmue ot Touxu P (4—13) JI0 TIpSIMOM X M = 2—2 paBHO 1) \/@
3 5 2 2) /78
3) /88
16 | Ilnomank TpeyrobHUKA, MOCTPOCHHOTO Ha JIBYX BEKTOPAX, COCTABIISET OT MO- 1) 1/6
JyJisl ©X BEKTOPHOTO MIPOM3BEICHUS JI0JTO 2) 1/3
3) 1/2
17 | dns 3x3 marpuisl A otHomenue det(A)/det(—A) pasuo 1) +1
2)-1
3)2
18 | KBagparHasi crcTteMa OTHOPOIHBIX YPaBHCHUI UMEET HeTpUBHaIbHOE pemenue, | 1) >0
€CITU ISTEPMHUHAHT MaTPHUIbl KO3PPULIIUEHTOB 2) =0
3) <0
19 | O6veM pU3MBbI, TOCTPOSHHOM Ha TPEX BEKTOpax, COCTABIISET OT X cMemianHo- | 1) 1/6
r'0 MPOM3BECHUS JIOJTIO 2) 1/3
3)1/2
20 | U3 cBo#CTB: (8) KOMMYTaTHBHOCTH, (D) acconnaTuBHOCTS, (C) TUCTPUOYTHB- 1) (a)
HOCTBH TIPH YMHOXXCHHUH Ha CKaJIsApP, ONEPAIlHsl CII0KEHHs BEKTOPOB ya0BiaeTBo- | 2) (a), (b)
psiet 3) (a), (b), (¢)
21 | KonmudecTBO HHBapHAHTOB KPUBOI BTOPOTO MOPSAKA PABHO 1)1
2)2
3)3
22 | CkansipHO€ IPOU3BEJICHUE JIBYX BEKTOPOB OPTOTOHAIBHOTO pernepa paBHO 1)0; 2)+1;3) -1
23 | KonnvecTBO HE3aBUCHMBIX ITAPAMETPOB B ITapaMETPUUECKOM ypaBHeHuH ioc- | 1) 1;2) 2; 3) 3
KOCTH PaBHO
24 | BekTopHOE MPOU3BE/ICHHE IBYX KOJUIMHEAPHBIX BEKTOPOB PAaBHO 1) HyJIb-BEKTOPY
2) opty
3) eauHUYHOMY
BEKTOPY
25 | JleTepMUHAHT OPTOTOHAILHON MATPHUIBI MOXKET MPUHUMATH 3HAYCHUSI 1) +1
2)-1
3) £1

bannbl HAUKCASAIOTCS B COOTBETCTBUM CO CIEAYIOIIUMHU YCIOBHUIMU:
1) ecu HE OTMEUEHO HU OJTHOTO OTBETA, TO OAJUIBLI 33 JAHHBIM BOMPOC HE HAUUCTISIOTCS;
2) ecnu OTMeUEHO OoJiee OJTHOTO OTBETA, TO OaJIbl 32 TAHHBIM BOMIPOC HE HAYUCIIAIOTCS,

3) eciu OTMEUYEH HEBEPHBIN OTBET, TO OAJLITBI 32 JAHHBINM BOIIPOC HE HAYUCIISIOTCS.

Ecnu oTMeueH oiMH OTBET U OH MPaBUJIbHBIHN, 32 JAHHBIA BONPOC HAUUCIIAETCS OJIMH Oal.
[Tpunoxenne. Criucok 0TBETOB K BOIPOCAM.

1[2[3]4]5[6]7 |89 [10]11[12]13]14[15[16]17[18[19]20
DI IDIDIII2[2A[D[1) [2)]2)[3)[2)[3)12)[2) 1) ]3)
21[22 |23 |24 |25

3)

1) |2) [1) |3)




11.3. OueHouHble cpeacTBa A MPOMEKYTOUYHON aTTECTALNY.

Matepuanbl /151 IPOBe/IeHUs] TEKYIIEro U MPOMeKYTOYHOT0 KOHTPOJIS 3HAHUI CTY/IeHTOB:

Ne Bun xoHTpos Kontponupyemsie Tembl (pa3aensl) Komnerenuuu, koM-
n\i ITIOHEHTHI KOTOPBIX
KOHTPOJIUPYIOTCSI

1 N3menenne nekapToBbIX KoopauHat Touku nmpu | OIIK-2, OK-7
C/IBUTaxX M IOBOPOTAX.

2 Omneparnuu ¢ marputiamu 2X2 u 3X3. Beraucie- OIIK-2, OK-7
HUE JEeTEPMHUHAHTOB.

3 Haxoxmenne oOpaTHO# MaTpuils! st HeBeipo- | OIIK-2, OK-7
JKICHHBIX MaTpuil 2x2 u 3x3.

4 [Ipumenenune popmyn Kpamepa B cimyuae ogno- | OIIK-2, OK-7
3HAYHOU pa3penimMOCTH.

5 Haxosxmenrne KOMITIOHEHT BEKTOpPa B 3aIaHHOM OIIK-2, OK-7
Oazuce.

6 IIpuMeHeHrEe BEKTOPHOIO U CMEIIAHHOTO IIPO- OIIK-2, OK-7
W3BEICHUS PH BBIYUCICHUH TUIOLIAICH nin
00BeMOB GUTyp.

7 Brruucienne KoopauHAT MPOSKITUH 3aJaHHON OIIK-2, OK-7
TOYKH Ha JaHHYIO TIPSMYIO M TOYKH, CHMMET-
PUYHOU OTHOCHUTEIBHO MPSIMOM.

8 KoHTpoubHas pa6o- Brruncnenne koopAMHAT TPOEKITNH 33JTaHHON OIIK-2, OK-7
TOYKH Ha JaHHYIO TNIOCKOCTh ¥ TOYKH, CHMMET-

Ta, PUYHOIN OTHOCUTEIHLHOIIOCKOCTH.
9 IIposepka pemenuit | CBsA3b BEKTOPHOTO ypaBHEeHUs npsiMoii B mapa- | OITK-2, OK-7
3aay METpUYECKOH (opMe K KAHOHUUECKUMH, BBI-

YHCJICHUE PACCTOSHUS MEXKIy CKPELIHBAIOIIH-
MHUCSI IPSIMBIM.

10 [Toctpoenune ypaBHeHus B3auMHoTO iepnernu- | OIIK-2, OK-7
KyJIsIpa JJisl IByX CKPEIIMBAIOIINXCS MPSIMBIX.

11 ITocTpoeHne ypaBHEHMsI IEPIIEHAUKYIISIPA, OIIK-2, OK-7
OIYILLIEHHOT'0 W3 IaHHOW TOYKU Ha AAHHYIO Nps-
MYIO.

12 ITocTpoeHne KpUBBIX BTOPOrO MOPSIIKA 110 3a- OIIK-2, OK-7
JAHHBIM (POKATHLHBIM TOYKAM, IKCIIEHTPUCHCTE-
Ty WIN TUPEKTPHCE.

13 KacarenbHble K KpUBBIM BTOPOTO MOPSAKA U OIIK-2, OK-7
CBOMCTBA (DOKAIILHBIX TOYEK.

14 UcnonszoBanune naBapuanToB st npuBeaenus | OIIK-2, OK-7
ypaBHEHUS KPUBOM NpoCTeieMy BULY.

15 [lepexon k kaHoHMYECKOMY ypaBHeHHUIO kpuBoit | OIIK-2, OK-7
BTOPOTO MOPsIIKA U IOCTPOSHHE KaHOHUYECKOH
cUCcTEeMe KOOp/MHAT.

1. OK3amMeH Bce pasznensi

JleMOHCTPAMOHHBIH BAPHMAHT KOHTPOJIbHOMH PadoThI

1). P152): 2x—y—-z+11=0

x+4 _y-4 z+1 x+1_y-2_

Xx+2 y-1 z-1
2 T3 T, "

3.

X
5). §

1 -2 4

y+7
5

7-2

-3 -5

= P(2,-13)

- 2X—Yy+22+9=0,

z 4). 9x* —6xy + y* —+/10x — 3,10y = 0.




VYcnoBus 3ananuii: 1) HANTH pacCTOsTHUE OT TOYKH JI0 TJIOCKOCTH U KOOPJMHATHI TIPOCKIIMU TOYKH Ha
IJIOCKOCTh; 2) HANTH KaHOHMYECKHE YPaBHEHUS MPOCKIIUU MPSIMON Ha IUIOCKOCTh; 3) HANTH paccTos-
HUE MEXIY CKPEIIMBAIOIIMMHUCS MPSAMBIMU U YPaBHEHHS B3aWMHOTO NMEPHEHAMKYIAPA; 4) MPUBECTH
ypaBHEHHE KPHBOW BTOPOTO IMOPSAIKA K KAHOHUYECKOMY BHY W MOCTPOUTH KAHOHUYECKYIO CUCTEMY
KOOPJMHAT; 5) HAUTH pacCTOSTHUE OT TOYKHU JI0 MPSMON U KOOPIWHATHI IPOSKIIMH TOYKH Ha MIPSMYIO.

IIpumep Bonpocos 1Jis1 codece10BaHUS

OOBSACHUTD TEOMETPUUECKUNA CMBICH IETEPMUHAHTA MAaTPHUIBI HEBBIPOXKACHHOTO JIMHEHHOTO Ipeoldpa-
30BaHMs KOOPMHAT.

[lepeuncanTh OCHOBHBIE CBOICTBA AETEPMUHAHTOB Ha MIPUMEPE MATpHI] pazmepom 2X2 u 3X3.
OmnwucaTth METOJI PEIICHUS] CUCTEM JIMHEWHBIX YpaBHEHUI Ha ocHOBe (opmyn Kpamepa.

[TosicHUTB CyIIHOCTH MeTOAa UCKItoueHus ['aycca [u1s peleHns CUCTEMbI JIMHEMHBIX YPaBHEHUM.
OOBSCHUTD CBSA3b MEXIY OJHO3HAYHOH pa3pelIMMOCThIO KBaJAPATHON CHCTEMBI JIMHEHHBIX YpaBHEHUI
¥ XapaKTepOM JIMHEHHOTO MPpeoOpa3oBaHus KOOPAWHAT, 3aJJAHHOTO COOTBETCTBYIOIIEH MAaTPHIICH.
[IepeuncinTh cBOMCTBA MaTPHUIL IIOBOPOTA B IBYX U TPEX U3MEPEHUSX.

[IpowirocTpupoBaTh KOMMYTATUBHOCTH IIOBOPOTOB B JIBYX HM3MEPEHHUSAX MU HEKOMMYTAaTUBHOCTH B
TpeX U3MEPEHUSX.

OOBSCHUTD TEOMETPHUUECKUI CMBICT BEKTOPHOTO U CMEUIAHHOTO ITPOU3BEICHHUS.

VYkazatp criocoObl 33/1aHUs THIOCKOCTH B IPOCTPAHCTBE M OOBSCHUTD CBS3b MEXKY HUMH.

[TpeioxuTh HE MEHEe IBYX Pa3IMYHBIX CIIOCOOOB HAXOXKJICHHUS KOOPAMHAT MPOCKIMU 3aJaHHOH TO4-
KM Ha 33JJaHHYIO IIJIOCKOCTb.

[lepeuncnuth criocoOb! 3aJaHUs NPSIMOM B IPOCTPAHCTBE U MOSCHUTH CBSI3b MEXY HUMH.
[IpennoxkuTh HE MEHEE JIBYX pa3IMYHbIX CIOCOOOB HAXOXJACHUS YPAaBHEHUHM OPTOrOHAIBHOW MPOEK-
LIUH IPSIMOM, MEPECEKaroEe 3aIaHHYIO IIJIOCKOCTh 101 YIJIOM, OTJIMYHBIM OT IPSMOTO.

VYka3aTb OCHOBHBIE CBOMCTBA (DOKATBHBIX TOYEK U AUPEKTPUC HEBBIPOKIACHHON KPUBOM BTOPOIO MO-
psaka.

Onucarh NpUMEHEHNE MHBAPUAHTOB KPUBOM BTOPOTO MOPSIKA JIJIs MOJIYYEHHs] KAHOHUYECKOTO YpaB-
HEHHUsI KPUBOM.

JI1st KpUBOM BTOPOTO MOPSAKA NOSICHUTH COAEP/KaHUE TIOHATUS KAHOHUYECKOW CUCTEMBI KOOPIUHAT U

MCTOAHUKY €€ ITIOCTPOCHM.



IIpumepHBbIii IepeYeHb BONPOCOB M 3aJaHUH K IK3aMeHY

1. CBolicTBa U BBIUUCIIEHNE AETEPMUHAHTOB 3X3 pa3Iu4YHbIMU METOAAMH.

2. Onepanuu CiI0KEHUSI 1 YMHOXKEHUSI MaTPULL.

3. Pemienue kBaipaTHBIX CUCTEM JIMHEWHBIX YPAaBHEHUH C IBYMs U TPEMsI HEU3BECTHBIMHU.

4. MeToabpl HaX0KICHHUS] OOPaTHOW MAaTPHUIIBI 111 HECUHTYJISIPHBIX MaTpHIl 2X2 u 3x3.

5. IIpuMeHeHne AeTEPMUHAHTOB IIPU BBIYMCIEHUN BEKTOPHOTO U CMEIIAHHOTO IIPOU3BEICHUS.

6. Ucnonb30BaHyne BEKTOPHOTO U CMEUIAHHOTO MTPOU3BEACHUS JIJIsl HAXOXKJIEHUS TUIomiaiel 1 00beMOB
HEKOTOPBIX T€OMETPUUYECKUX UTYP.

7. @opmyna s BBIYMCIICHHS IBOWHOIO BEKTOPHOI'O IIPOU3BEIECHUS U TOXKIECTBO Jlarpanxka Juis ye-
TBIPEX BEKTOPOB.

8. Briuucienue paccTosHus OT TOYKH JI0 IJIOCKOCTH B IPOCTPAHCTBE, HAXO0KICHUE KOOPAUHAT IIPOEK-
LMY ¥ CHMMETPUYHOMN TOYKH.

9. HaxoxaeHus: ypaBHEHUI OPTOTOHAJIIBHOW MPOEKLIUH MPSIMOM, KOTOpas MepeceKaeT 3aJaHHYIo IJ10C-
KOCTb TOJ] YIJIOM, OTJINYHBIM OT MIPSIMOTO.

10. Bpruucnenue paccTOsSHUS MEXAY CKPEUIMBAIOIIMMUCS NPSAMBIMU U IOCTPOCHHE YpaBHEHWI B3a-
HMMHOT0 NEPIEHANUKYIISIPA.

11. YpaBHeHus nmydyka IJIOCKOCTEN U X IPUMEHEHUE NIPU PELICHUHM FEOMETPUYECKUX 3aad.

12. Bpiuucienue paccTosiHUSL OT TOYKU JIO0 MPSIMOM B IIPOCTPAHCTBE, OCTPOEHUE MEPIEHAUKYISApa K
MpsIMOM Yepe3 3aJaHHYI0 TOUKY.

13. CgoiicTBa (pOKaNBbHBIX TOYEK U AUPEKTPUC HEBBIPOXKACHHOW KPUBOW BTOPOTO TOPSIIKA.

14. IIpumeHeHne UHBAPUAHTOB KPUBOKM BTOPOrO MOPSAKA JJIA MOJIYYSHHUS] KAHOHUYECKOTO YPaBHEHHUS
KpHBOM.

15. IlocTpoeHre KaHOHMUYECKON CHUCTEMBI KOOPAMHAT JUIsl KPUBOM BTOPOTO MOPSAJKA C OAHOBPEMEH-

HBIM IMTPUBCACHUCM YPABHCHU A KpHBOﬁ K KAaHOHUYCCKOMY BUOY.

IIpumep TecTOBBIX 3aJaHMil 1Jis1 NPOBepKH CHOPMHPOBAHHOCTH KOMIIETEHIMH, YKa3aHHBIX

BbIlIe 11.3:
[Mpoekmus touku P(5;2;—1) Ha miockocth 2X — Y + 32+ 23 =0 umeer 1) P'(3;3-2)
1 | xoopauHats 2) P'(L,4,-7)
3) P'(1-31)
st 3x3 matpunsl A otHomenue det(A)/det(—A) paBro 1) +1
2 2)-1
3)2
CkansipHOe MPOM3BEICHNE IBYX BEKTOPOB OPTOTOHAIILHOTO perepa 10
3 | paBHO 2) +1
3)-1
[Tomaas TpeyrojabHUKA, MOCTPOCHHOTO HA JIBYX BEKTOpaX, COCTaBIIS- 1) 1/6
4 | eT OT MOJyJISl UX BEKTOPHOI'O MPOU3BEICHHS IOITIO 2)1/3
3) 1/2
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