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1. lenu ocBOeHMS TUCHUIIMHBI «AJredpa»:

-TIOJTyY€HHUE CTyJCHTaMH 0a30BBIX 3HAHWWU MO OOINEH TEOPUHM CHUCTEM JIMHEHHBIX ypaBHECHHIA
(BKJTIOYASI TEOPHIO OTPEACTUTENCH, TCOPUIO TUHEHHON 3aBUCIMOCTH U TEOPUIO0 MATPUYHBIX PAHTOB), IO
MaTpUYHOU alreOpe W TEOPUHU MHOTOWICHOB (HAJ TMOJISIMH), TI0 JIMHEWHOU anreOpe (BKIHOYask TEOPHIO
JIMHEHHBIX POCTPAHCTB, JIMHEHHBIX OTOOPAXCHUI N OMIIMHEWHBIX (DyHKIIUI).

-opMUpOBaHUE Y CTYACHTOB CIHOCOOHOCTH pellaTh CTaHAAapPTHHIE 33Ja4Yd MO MepeYHCICHHBIM
BBIIIIE pa3zeiaM airedpsl;

-popMUpOBaHUE y CTYIEHTOB O0IIEel MaTeMaTHYECKON KYJIbTYpbl, B TOM YHCJE CIIOCOOHOCTHU K
OCMBICJICHHOMY BOCTIPUSITUIO M BOCIIPOM3BEICHHIO aOCTPAaKTHBIX ONPEAEICHUN, TEOpeM M HX
JIOKA3aTeNbCTB, a TaKXKe CIOCOOHOCTH K CaMOCTOSITENIbHBIM —aOCTPakTHBIM MaTeMaTH4YeCKUM
paccyXJIeHHsIM, CIIOCOOHOCTH pelaTh 3a/1a4i TEOPETUIECKOTO XapaKTepa Mo TEOPHH KOJIEI;

-bopMHpOBaHUE y CTYJCHTOB HABBHIKOB HAyYHO-HCCIIEIOBATEILCKOW PAaOOTHI (CIIOCOOHOCTH
CaMOCTOSITENILHO JOKa3bIBaTh IPOCTHIE YTBEPXKACHUS, BBIABUTATh THUIOTE3bl, MOJATBEPXKIATh WIU
OIpOBEPraTh UX, pa3BUBaTh MATEMAaTHYECKYIO UHTYHIIHIO).

2. MecTo ntucuunauHbl B cTpykType OIT

JuctumimHa «Anredpa» 3aKiIaapBacT OCHOBY aIreOpanvdecKiX 3HAHUH CTYJIEHTOB, UCIIOIb3yeTCs
BO BCEX MaTeMaTHYeCKuX nucuuIuinHax (B pamkax gaHHor OII) m cmocoOCcTByeT Hay4yHOU pabdore
CTYIEHTOB Mo anreOpamdeckod Temaruke. Ha mucnumimHe «AnreOpa» ocHOBaHa OakalaBpcKas
TUCIHUIUIMHA «Anredpanyeckue cucreMbl». Ha 3TOW AMCUMIUIMHE OCHOBAaHBI BCE JUCIHIUIMHBI
anreOpandeckoro nukina ans maructpantoB (Hampamienuss 01.04.01 u 02.04.01), a Ttakxke mus
acmypaHTOB, paboTaromux 1mo HaydHou cnernuaabHocTh 01.01.06 — Matematnueckast joruka anredpa u
TEOpHs YHCET.

JIJIs yCICIIHOTO U3YYEHHUS TUCITUTUINHBI «ANreOpa» HeOOXOAMMBI «BXOIHBIC) 3HAHHS M YMCHUS B
00JTacTH MaTeMaTUKH, TIOJIyYeHHBIE B IIpolecce OOY4YeHHs B CpelHEH mIKojle, B TOM 4YHUCIE
00ydJarouuics 10JKeH

3HaTh anredpy B 00beMe, MPelyCMOTPEHHOM IIKOJIIBHOM MTPOrpamMMoii,
yYMeTh peniath CTaHIapTHHIC aNreOpandecKe 3a1aqH,

HMeTb HaBbIKM MaTEMaTUYECKHX PacCyXJIEHHH, 0a30BbIif ypOBEHb MAaTEMAaTHUYECKOH KYJIbTYPHI.

3. [InanupyemMsle pe3yJbTaThl 00yUeHHs MO TUCHHUILINHE

3.1. Komnerenuuu, GopMUPOBAHNIO KOTOPBIX CIIOCOOCTBYET AMCHUIIIHHA

Y4eOHBIM IUITAaHOM TP OCBOCHMM JAHHON JHUCIUIUIMHBI MPEIyCMOTPEHO (HOPMHUpPOBaHHE
caeayromux komnereHuuil B cootBerctBuu ¢ ®I'OC BO no naHHOMY HanpaBJI€HHIO MOJTOTOBKH:

- obmenpodeccuonanpubie (I1K):

OIIK-1. Ciocoben npuMeHsATh GyHAaMEHTAIbHBIC 3HAHUS, TIOJTYYCHHBIC B 00J1aCTH
MAaTEMATUYCCKUX U (I/IJII/I) CCTCCTBCHHBIX HAYK, U UCIIOJIL30BATh UX B HpO(l)GCCI/IOHa.HBHOI\/'I ACATCIIbHOCTH.

3.2. IlepeyeHb MIAHUPYEMBIX Pe3yJbTATOB O0YYeHHS] MO AUCHHUILINHE, COOTHECEHHBIX ¢
HHIMKATOPAMH JO0CTUKeHUs (POPMHUPYeMbIX KOMIIeTEeHIHH.

B pesynbrare 0CBOCHUS AUCIUILTUHBI O0YYAIOLIUICS JOKEH:

3Hatb: (QyHIaAMEHTAIBHBIC aIreOpandecKue TIOHATHS M KJIACCHUYECKHEe anreOpandeckue
pe3yabTaThl (TEOPEMBI) € JOKA3aTeIbCTBAMU TI0 CIEAYIOUINM pa3zeaM aareOpsl: o01as Teopust CUCTEM
JUHEHWHBIX YpaBHEHUM (BKJIIOYAs TEOPHIO OMpPEAEIUTEeNeH, TECOPUIO JIMHECHHOW 3aBUCHMOCTH M TEOPHIO
MaTPUYHBIX PAHTOB), MaTpUYHasl alreOpa U TEOpUss MHOTOWICHOB (HAaJ IOJIIMH), OCHOBBI JIMHEHHOMN
anreOpsl (BKItOYAs TEOPUIO JIMHEWHBIX MPOCTPAHCTB, JIMHEHHBIX OTOOpaX€HWW M OMIMHEHHBIX
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¢yHKUMi), OCHOBBI 0OIIel anreOpbl, BKIIOYAs TEOPUIO Ipymnn U Teopuio kojen. ITo kaxaomy u3s
NEPEYUCIICHHBIX BBILIE Pa3eioB alreOpsl 3HaTh MOCTAHOBKU M METOJbl PEILIEHHs CTaHAAPTHBIX 3a7ay
BeIYHCIUTENBRHOTO XapakTepa (OI1K-1.1).

YMeThb: OCMBICTIEHHO BOCIPUHUMATh U BOCIIPOM3BOIUTh MATEMaTHUECKHE ONPEAEICHHUS, TEOPEMBI
U JI0Ka3aTelbCTBA, JIOTMYECKH MBICIUTh, CAaMOCTOATENBHO PACCYX AaTh M JIOKa3bIBaTh IPOCTHIE
YTBEP)KJCHMsI, YCTaHABIMBATh JIOTUYECKUE CBS3U MEXKIY MOHATHSAMM, KOPPEKTHO (OpMYyJIUpOBaTh U
OCMBICJICHHO pelllaTh CTaHAAPTHHIC 3a/1a4l BRIYMCIUTEIFHOTO XapaKTepa, B TOM YHCIIE PelaTh CUCTEMBI
JVHENHBIX ypPaBHEHUH, BBIYMCIATH OIPENEIUTENN, UCCIEN0BaTh CHCTEMbl BEKTOPOB Ha JIMHEHHYIO
3aBHCUMOCTh, HAXOJUTh PAHT MATPUIIbl, BHIYMCIATH OOPAaTHYI0 MaTpHUIly, paboTaTh C KOMIUICKCHBIMU
yyciIaMM, HaxXxoIuTb KOpHM MHorowieHoB U HOJl AByX MHOrouwleHOB, CTpPOUTH O0a3uChl B
HOJNPOCTPAHCTBAX KOHEYHOMEPHBIX JIMHEHHBIX NPOCTPAHCTB, HAaXOAMTh Oa3uchl sapa W oOpasa
JUHENHOro 0TOOpaKeHMs, HAaXOAUTb COOCTBEHHBIE BEKTOPBI U COOCTBEHHbIE 3HAUEHUS ISl TMHEHHBIX
OIIepaToOpoOB, CTPOUTH OPTOTOHAJbHBIE O0a3UChl B KOHEYHOMEPHBIX EBKIIMIOBBIX IPOCTPAHCTBAX,
WILTIOCTPUPOBATh HAa KOHKPETHBIX IPUMEpaXx MpocTeiiire coicTBa rpymm u kouer (OITK-1.2).

Baagerb: 0CTaTOYHBIM YPOBHEM MATEMAaTHUYECKOW KYJBTYPbI, HaBBIKAMU CaMOCTOSTEIIBHOU
UCCIIEIOBATENbCKOW pabOThl HA OCHOBE TITMYyOOKMX 3HAHMH M TIOCTOSHHBIX Pa3sMBIIUICHUH HaJ
anreOpanyeckol 3amauyeil (WM mpoOsieMoi), OMpeAeTCHHBIM YPOBHEM MaTeMaTW4eCKOH HHTYHIIMY,
JIOCTAaTOYHBIM ypOBHEM HH(POPMAIIMOHHOW W OuOmmorpaduyeckoil KyJabTyphl B MpOIECCe IOMCKa
HeoOxoaumoit uapopmanuu (OITK-1.3).

4. O0beM u coepKaHNe TUCHUNIMHBI

O6wem aucuutumnHbl coctaBisieT 10 3adetnsix eaunuil (360 akageMuuecKux 4acoB), 1-if cemecTp
- 5 3auernbix enunami (180 akamemuueckux uacoB), 2-ii cemectp - 5 3auerHbix emuHmi (180
aKaJeMUYECKHUX YacoB).

4.1. Conepxxanue AUCHMIUVIMHBI 1O pas3genam (TeMaMm), COOTHECEHHOe ¢ BHJIAMH U
TPYA0EMKOCTBHIO 3aHATHI JEKIHOHHO-CEMHHAPCKOT0 THIIA

OO0beM MHOW KOHTAKTHOM pabOThI M CaMOCTOSITENBHON pabOThI 00YUAIOMIETroCs MO TUCIUIUINHE
yKa3aH B yueOHOM TUTaHEe 00pa30BaTEIHLHON MPOTPaMMEI.
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Ne Buner 3ansatuil, ux DopMBI TEKYIIETO
/1 Paznenst (TeMbr) = 00BEM (B ak.uacax, Mo KOHTPOJIS yCIEBAEMOCTH (110
JIACIUATUIAHBI 3 OYHOM (opMe 00yUdeHUsT) OYHOM popMe 00yUIeHHS)
=
8 3aHATHA 3aHATHA o .
JIEKITHOH- ceMMHap- OPMBI IIPOMEXKYTOTHOU
HOT'O TUIIa CKOI'O TUIIa aTTeCcTalluu
1. Beenenue B anredpy
1.1 | MHoxxecTBa, OTOOPAKSHUS U 1 6 2
MTOJICTAHOBKH
1.2 | CucteMbl TMHEHHBIX YpaBHEHHH, 1 16 16
OTpEeICTUTENN U MaTpUYHasl anredpa
1.3 | KoMIUIeKCHBIC YHCIIa 1 MHOTOWICHEI 1 14 14
Wroro 3a 1-ii cemectp 36 32 DK3aMeH
2 Jluneiinas anreOpa
2.1 | JIuneitHbIe MPOCTPAHCTBA U 2 12 12
nojanpocTpaHcTBa. JInnelnast
3aBHCHMOCTb.
2.2 | MatpuuHble paHTd U 0OIIasi TEOPHS 2 8 8
CHCTEM JMHEWHBIX YpaBHEHHH.
2.3 | JluneitHple OTOOpa)KEHUS JTMHEHHBIX 2 12 12
MPOCTPAHCTB, OMITMHEWHBIC QYHKITUH
Urtoro 3a 2-ii cemectp 32 32 DK3aMeH
HToro nmo pucouruimmae 68 64

4.2. PazBepHyTO€ ONMHUCAHME COEPKAHNS TUCUMUILIMHBI O pa3aejiaM (TeMaMm)

1. BBEJIEHUE B AJITEBPY
Pazgen 1.1. MHo:xecTBa, 0TOOPaXKEHUA U MOJACTAHOBKH

TeopeTuko-MHOKeCTBEHHBIE onepanuu. OToOpaskeHHs. Y MHOKEHUE 0TOOpaKeHUH, 00paTUMOCTh
oTtoOpaxeHNH. IHbeKTHBHBIC, CIOPBEKTHBHBIC M B3aUMHO O/IHO3HAYHBIE OTOOPaKCHHS.
PaBHOCHIIBHOCTH 0OpAaTUMOCTH OTOOPAKEHHS U €T0 B3aUMHOM OJTHO3HAYHOCTH.

PaBHOMOH_IHI)Ie MHoOkecTBa. CueTHBIE U KOHTHHYAJIbHBIC MHOKCCTBA. KOHTI/IHY}’M'FI/IHOTCSa.

[ToacranoBku 1 X yMHOXEeHUE. Pa3oxeHne moiCTaHOBKU B TPOU3BEICHNE HE3aBUCUMBIX
IIMKJIOB ¥ B MMPOM3BE/ICHUE TPAHCTIO3UIINIA. YeTHBIE M HEYETHBIC MTOJICTAHOBKHU.

Paznen 1.2. CucremMbl JIMHEHHBIX YPABHEHHI, onpee/IuTe/IM M MATPUYHAsA ajredpa

DOnemeHTapHbIe ITpeodpa3oBanus MaTpull. [IpiuBeeHre MaTPULIBI K CTYIIEHYaTOMY BUJY C
MIOMOIIBIO AJIEMEHTAPHBIX Pe0oOpa30BaHMii.

[ToHsiTHE CUCTEMBI IMHEMHBIX YPaBHEHUN U €€ peleHus. HaxoxaeHue penieHuii TpeyrojbHbIX,
TpaneLUEBUIHbIX U CTYIIEHYaThIX CUCTEM JIMHEHMHBIX ypaBHEHUN. 1lepexo kK paBHOCWIIBHON CUCTEME
JUHEHWHBIX YpaBHEHUH C TTIOMOIIBIO 3JIEMEHTAPHBIX MpeodpazoBanuii. Metox ["aycca npuBeaeHus
CUCTEMBI JINHEWHBIX YPAaBHEHUHN K PABHOCUJIBHOMY CTYIIEHUATOMY BUAY.

OO0r1iee MOHATHE ONPEACIIUTENS, BRIYUCICHUE onpenenuTeneii mopsaka 2 u 3. CoxpaHeHue
OMPCACIIUTECIIA IPU TPAHCIIOHUPOBAHUH, U €T0 MMOBCACHUC IPU IICPECTAHOBKE CTPOK. Ilonsrue MHHOpa 1
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anreOpanvdecKoro JOMOTHEHHs SJIEMEHTA OMpeenuTeNs. Teopema 0 pa3IoKEeHUH ONPEISITUTENS 110
CTpPOKE U ee MpocTeime cineacTpus. [loBeeHre onpenenuTes Ipy AIEMEHTapHbBIX TPeo0pa3oBaHUsIX
CTPOK. Brruncnenue OHpeHGHHTeHGﬁ MCTOAOM IMOHMKCHHUA MOPAAKA C TPUMCHCHUCM 3JICMCHTAPHBIX
npeoOpa3oBaHUA.

®opmynsl Kpamepa 1u1st perieHns CucTeM JIMHENHBIX YpaBHEHUI.

CrnoxeHne 1 yMHOKEHUE MaTpULl, ACCOLUaTUBHOCTb YMHOXXECHHSL. MyJIbTUIUIMKAaTUBHOE CBOMCTBO
onpenenurens. OOpaTHas MaTpHIla U KPUTEPUI ee CYyIIECTBOBAHMS HA SI3bIKE ONPEICTUTEICH.
Brrancienre o0paTHOM MAaTPHUIIBI C TIOMOIIBIO TPUCOSTMHEHHOM MAaTPHUIIBI M C TIOMOIIBIO
3JIEMEHTApHBIX IpeoOpa3oBaHuil cTpoK. MaTpuyHast UHTEpIPETAIHsI CUCTEMbI TMHEHHBIX YpaBHEHUI.

Pa3gen 1.3. KommjiekcHbIe YMCJIAa M MHOTOYJICHBI

[onsarue anrebpandeckoil onepauu Ha MHOXKecTBe. [loHaTHe rpynmsl, Kojbia, nois. [Tpumepsr
YHCJIOBBIX U MATPUYHBIX KOJIEII.

[TocTpoenue moJist KOMIIEKCHBIX Yncel. AJredpandeckasi U TpPUTOHOMeTprudecKast Gopmbl
KOMIUIEKCHOTro yrcia. Onepanuu Ha/l KOMIUIEKCHBIMU YHCTIaMH B alreOpandeckoi u
TpuUroHoMeTpudeckoi popme. [ToHATHE MOy KOMIUIEKCHOTO YHCIIA M COMPSDKEHUS K KOMITJICKCHOMY
YUCITy, TEOMETPUYECKHUI CMBICI 3THX MOHATUH. Pelienne kBaapaTHbIX YPaBHEHUH B M0JI€ KOMITJIEKCHBIX
yucen. opmyna Myaspa. M3Bnedenune KopHs U3 KOMIUIEKCHOro uncia. Kopau u3 1 u ux
reOMETpHUYECKasi UHTEPIPETaLHsL.

[TocTpoenue Koablia MHOIOWIEHOB Hal IojieM. Teopema o IeleHUH ¢ OCTaTKOM AJIst
MHOTO4JIeHOB. [ToHSTHE NENUMOCTH U aCCOLIMMPOBAHHOCTH B KOJIblie MHOTOWIeHOB. Hanbonbmmii
OOIIMI AETUTENb JBYX MHOTOYJICHOB M €r0 BBIYHMCIICHHE C TOMOIIIbIO airoputMa EBkinna.
HenpuBoanMpie MHOTOWIECHBI U UX MPOCTEUIIINE CBOMCTBA, CBSI3aHHBIE C AEIUMOCThI0. Teopema o
Pa30KEHUU MHOTOUJIEHA HaJl IT0JIEM B IIPOU3BEACHNE HEPUBOJUMBIX COMHOKUTENEH. KopHu
MHoOrowieHa u Teopema besy. [lonsitue kpatHoctu KopHs MHOTOouieHa. Cxema ['opHepa. Haxoxnenue
palnMoHaIbHBIX KOPHEH MHOTOWICHA C palliOHAIbHBIMU Kod(duuuentamu. Kpurepuit DitzeHmreitna
HENPUBOJUMOCTH MHOTOUJIEHA HAJ MOJIEM PAllMOHATBHBIX Yncell. ANredpandecku 3aMKHYTbIE TOJIS.
OcHoBHas Teopema anredpsl 00 anredpandeckoil 3aMKHYTOCTH TOJIsI KOMIUIEKCHBIX yucel. Teopema o
Pa3oKEHUU MHOTOUJICHA C IeWCTBUTENbHBIMU KOOPPUIIMEHTAMHU Ha MHOKUTENIN MIEPBON U BTOPOI
CTENEHM HaJl MIOJIEM JIEHCTBUTENBHBIX YUCEIL.

2. JUHEUHAS AJITEBPA
Paszgen 2.1. J/InuHeiiHbIe NPOCTPAHCTBA U MOANPOCTPaHCTBA. JIMHellHASA 3aBUCHUMOCTh

IlonsATHE TUHENHOTO IPOCTPAHCTBA. BEKTOPHI U CKaApsl. [Ipumeps! TMHEHHBIX TPOCTPAHCTB.
KoopaunatHoe npocTpaHCcTBO. [ToanmpocTpancTBa 1 UX MpOCThIe cBOMCTBA. [IpumMepsl
HOJANPOCTPAHCTB. Jluneiinas 060J104Ka CUCTEMbI BEKTOPOB (KaK MPUMEp MOANPOCTPAHCTBA) U
JIMHEMHAs BBIPAKAEMOCTh BEKTOPA Y€PE3 CUCTEMY BEKTOPOB.

JIunelinast 3aBUCUMOCTD U JIMHEHHAsI HE3aBUCUMOCTh CUCTEMBI BEKTOpOB. OCHOBHAsi TeOpeMa O
JIMHENHOM 3aBUCUMOCTH. bazuc u pa3aMepHOCTh JMHEHHOTO NPOCTpaHCTBA. KOppEKTHOCTH onpeaeneHus
pa3MepHOCTH (PaBHOMOIITHOCTH JIFOOBIX JBYX 0a3uCOB JIMHEHHOTrO mpocTpancTBa). Haxoxnenue 6a3uca
JUHEHHON 000JI0YKHA CHUCTEMBI BEKTOPOB.

KoopaunaTtHasi cTpoka BEeKTOpa B JaHHOM 0a3uce U €€ U3MEHEHHE IIPH MePeX0/ie K HOBOMY
Oa3ucy. Marpuiia epexojia OT OJJHOTO O6a3uca K Ipyromy

Paznen 2.2. MaTpu4Hble PaHTH M 001asi TEOPHUS CHCTeM JUHEHbIX YPaBHEeHUI
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CtpouHbIif (CTONOIOBEII) paHT MaTPUIIBI KaK Pa3MEPHOCTh TUHEHHOM 000I0UKH CHCTEMBI €¢
CTPOK (cT00110B). MUHOPHBIN paHT MaTpullbl. Teopema o paHre MaTpuIlbl (O COBMAJCHUN CTPOUYHOTO,
CTOJIOIIOBOTO ¥ MUHOPHOT'O paHra). Beruucienue panra MaTpuibl ¢ TOMOIIBIO 3JIEMEHTaPHBIX
npeoOpa3zoBannii. Haxoxaenrne 0a3MCHOTO MUHOPA MaTPHIIBI.

OO1m1ast Teopusi cucTeM JMHEWHBIX ypaBHeHUH. Teopema Kponekepa — Kanemu.

[IpocTpaHCTBO pelIeHU OMHOPOJHON CUCTEMbI IMHEHHBIX YPABHEHUN U 3aBUCUMOCTb €T0
pa3sMEPHOCTH OT paHra cucrtemMsl. OyHaamMeHTalIbHask CUCTEMA PEILIEHU OJHOPOAHOU CHCTEMBI
JUHEHHBIX ypaBHEHUN. CBA3b OOIIETO pEIIeHUs] HEOTHOPOIHOM CUCTEMbI TMHEHHBIX YpaBHEHUH C
00IINM pelIeHHeM COOTBETCTBYIOIICH OJTHOPOIHON CUCTEMBI.

CyMMa 1 niepecedeHue AByX NOANPOCTPAHCTB, CBA3b MEXKIY UX pa3MEPHOCTAMHU. Brruucinenue
0a31COB CyMMBI H II€pPEeCEUEHNUs JINHEHHBIX 000JI04YEK JIBYX CHCTEM BEKTOPOB. [IpsiMble CyMMBI
MOANPOCTPAHCTB

Paznen 2.3. JIuHeiinbie 0TOOpaskeHUs JUHEHHBIX IPOCTPAHCTB M OWJIMHeliHbIe PyHKIMH

Jlunelinbie 0TOOpaKEHUSI TMHEWHBIX MPOCTPAHCTB, UX MPOCTEHINE CBOMCTBA. JIMHEHHbBIE
onepatopsl. UsoMopdubIe mpocTpancTBa. M30MOpPU3M MKy KOHEUHOMEPHBIM JTUHEHHBIM
MPOCTPAHCTBOM M KOOPJIMHATHBIM MTPOCTPAHCTBOM. SApo 1 00pa3 TMHEHHOTro 0TOOpakeHUsI, CBA3h
MEXIy paHTOM U J1e(heKTOM JTHHEHHOTO 0TOOpaxkeHus. PakTOp-POCTPAHCTBO U €CTECTBEHHOE
oToOpakeHue. AnreOpa TUHEHHBIX ONEPaTOPOB.

Marpuria nuneiiHoro orodpakenust. CymecTBOBaHUE TUHEHHOTO OTOOpaXKEHUS C 3aJaHHOH
Matpuiiei. izomopdusm anreOpsl THHEHHBIX ONEPaTOPOB KOHEYHO-MEPHOTO JTMHEHHOTO TPOCTPAHCTBA
U MaTpuyHOU anreOpbl. Vi3MeHeHne KOOPAWHATHOM CTPOKU BEKTOpA MPH JIMHEHHOM OTOOPaKECHHH.
Brruncnenne 6a3uca siapa u o0pasza JIMHEHHOTO 0TOOpaXeHUs, 3alaHHOT0 MaTpuliei. ismeHeHune
MaTpHIIbl INHEHHOTO OTOOpaKEHUs TIPH IEepPexo/ie K HOBBIM Oa3ucaMm.

XapakTepruCTUYECKUII MHOTOYJIEH MAaTPHUIIbl, €M0 COXPAHEHHE MPU CONPSHKEHUHN MaTPHULIBI.
XapaKkTepuCTUUECKUN MHOTOWICH JUHEWHOTro oneparopa. CoOOCTBEHHBIE BEKTOPBI U COOCTBEHHBIE
3HAYCHMsI IMHEWHOTOo oneparopa. CoBnajeHue MHOKECTBA BCEX COOCTBEHHBIX 3HAUYECHUN JTMHEHHOTO
orepaTropa ¢ MHOYKECTBOM BCEX KOPHEH ero XapakTepucTU4eckoro MuorouieHa. CoOCTBeHHBIE
MOJMPOCTPAHCTBA U HAXOXKIeHUE X 0a3ucoB. /luaroHanu3npyemMocTs JIMHEHHOTO OllepaTopa u ee
nocrarounble ycaoBus. Teopema ['amunbTona — Kanu 06 aHHYIHMpOBaHUM JIMHEHHOTO ONEpaTopa CBOMM
XapaKTEPUCTUIECKUM MHOTOUYJIEHOM.

bununeiinpie GyHKIIMY HA TUHEHHBIX MPOCTPAHCTBAX U UX MaTpHIlbl. CHMMETPpUYHBIC
OmnMHEHBIE PYHKIIUU U OPTOTOHATBHOCTD. [10710)KUTENBHO OnpeeeHHbIe OMTMHEHBIC PYHKITMN Ha
NEHCTBUTENBHBIX IpocTpaHcTBax. Kpurepuii CuiibBecTpa MONOKUTEIEHON OMPEICIICHHOCTH
JIEHCTBUTEILHON CUMMETPUIHON OMITMHEHHON (PyHKITUH.

EBxumnoBsl npocrpancTBa. [lonstue HopMbl BekTopa. HepaBeHCTBO TpeyroiabHUKa, TeOpemMa
[Tudaropa. JInnerinass HE3aBUCUMOCTh OPTOTOHAJILHON CHCTEMBI BEKTOPOB €BKJIMI0BA TIPOCTPAHCTBA.
AJNTOpPUTM JIOTIOTHEHUS OPTOTOHAIBHOM CUCTEMBI BEKTOPOB JI0 OPTOrOHANBHOTO Oa3uca. Haxoxnenue
6a3rca OpTOrOHAJIILHOTO JONOJHEHUS JTMHEHHON 000I04YKH CUCTEMbI BEKTOPOB €BKJIM0BA
npoctpancTBa. Meron oproronanu3anuu ['pama — LlMuaTa A HAXOXKAEHUS OPTOTOHATIBHOTO Oa3uca
JUHENWHON 000JIOUKH CHUCTEMBI BEKTOPOB €BKJIMI0BA TPOCTPAHCTBA.

5. Ob6pa3oBaTejibHbIE TEXHOJIOTHH

Texuonorus HpOGJ’IGMHOI‘O O6y‘-IeHI/I5I — ACMOHCTpanusa Ha JICKIUAX W HNPAKTHUYCCKUX 3aHATHUAX
npoOaeMHbIX cutyaruid. [Ipo0Gaemsr yaeOHOTo XapakTepa Kak MpaBuiIo GOpMYIHPYIOTCS B BUJIE 3a/1a4 U
peIIaroTCd CTYACHTAMU CaMOCTOATCIIBHO W Ha MPAKTUYCCKUX 3aHATHUAX IO PYKOBOACTBOM U IIPpU
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HOJJIEPKKE TperoaBaTens. Penienne KaxIoi 3ajauu — 3T0 He TOJIBKO (POPMYJIBI; OHO JOJDKHO UMETh
YETKYIO JIOTUYECKYIO CTPYKTYPY, COAEPKaTh HEOOXOIUMBIE 10KA3aTENIbCTBA, NOSICHEHUS,, KOMMEHTAPHH,
CCBUIKH Ha TEOPETHYECKUE (PaKTHI.

NHpopMalMOHHbIE TEXHOJOTMM: TEXHOJOTMHM CMELIAHHOTO OOYy4YeHMs, MCIIOJIb30BaHUE
KOMITBIOTEPHBIX MPE3CHTAIH, 00eCcTIeYeHNEe CTYI€HTOB TEKCTaMU JIEKIIHH.

6. YueOHO-MeTOAMYECKOE 00ecTeYeHre CaMOCTOSITeIbHOM padoThl 00y4aroLIUXCst

CamocrodrenbHas padoTa CTyIEHTOB COCTOUT B CIEAYIOILEM: €KeHeleNbHOe padoTa ¢
PYKOIIMCHBIMH U 3JI€KTPOHHBIMUA KOHCIIEKTAMU JIEKIIMH (MaTepuabl BbIIAIOTCA CTyEHTaM 110 Mepe
HE00XO0IMMOCTH ), U3yUCHHE JIUTEPATYPhl YKa3aHHOH B pa3zzeine § pabodeli mporpaMMsl, BHIIIOJHEHHUE
JIOMAIIIHUX 3aJJaHui (331aHUS BBIAAIOTCS HAa KaXKIOM IMPAKTHUYECKOM 3aHATUH, U, IPH HEOOXOAUMOCTH, B
CHCTEME DJICKTPOHHOU MOICPKKHA 00pa30BaTEIIBLHOTO mporiecca «Moi YHUBEPCUTETY
https://uni.ivanovo.ac.ru), noAroToBka K petieHuo 3aa4, npeajaracMbelx Ha 3k3aMeHe (pa3padoTaHbl
KOMILICKTBI THIIOBBIX 33/1a4), TIOATOTOBKA K 3K3aMeHaM (BOIPOCHI M IPYTHe MaTepHabl IJIsl CIa4n
9K3aMEHOB JOCTYITHBI KQXKJIOMY CTYJIEHTY Kak B OyMa)kHOM BUJIE TaK U B cucteme «Moii
YHHUBEPCHUTET»). METOAMYECKUE TOCOOHS 10 JAHHOMY KYpPCY HaXOIATCS B OMOTHOTCUHBIX (POHIAX
UBI'Y, ux BBIXOJHBIC JaHHBIC MTPEJICTABICHB B MPUJIOKEHUSAX K paboueii mporpamme. Tam xe
IPECTaBIEHbI U APYTrUe METOJUYECKUE MaTepUabl 110 JaHHON AUCIUIUINHE.

7. XapakTepHCTHKA OLIEHOYHBIX CPeICTB /I TeKyllero KOHTPOJISI YCIeBAeMOCTH M
NMPOMEKYTOYHOM aTTeCTAllUM 00YyUAIOIIUXCS 10 JUCIHUIINHE

HroroBoii (hopmMoil KOHTPOJIS SABISETCS YCTHBIM dK3aMEH. DK3aMEHAIMOHHBIN OUJIET CONEPKUT 2
Borpoca. Kpome Toro, cryaeHTy Bbiaercs 3agada. OTBET Ha KaXKJbld BOIPOC OLIEHUBAETCS OTAEIIBHO
CJICIYIOIIUM 00pa3oM.

KpuTtepun u mkasa oeHKH 0TBeTAa HA IK3aMeHAIIMOHHBIH BONPOC.

Eciu cryneHT nOeMOHCTpUpYET 3HAHHWE OCHOBHBIX TOHATUH W KJIACCHYECKUX PpEe3ylbTaToOB
anreOphl, BXOIAIIUX B IPOrpaMMy 3K3aMeHa, TO OLIEHKA JTOJKHA ObITh MOJIOKUTEITHHOM.

Ecnu Hapsiy ¢ NEpeyuCIIEHHBIM BBIIIE CTYACHT OCMBICIEHHO BOCHPOM3BOAMT J0Ka3aTelbCTBA
MaTEeMAaTHYECKUX TEOpeM, YEeTKO M akKKypaTHO (QOpMyIUpyeT MaTeMaTHYeCKHE BBICKA3bIBAHUS,
JNEMOHCTPHUPYET TIyOOKHe 3HAHUS U JOCTAaTOYHBIH YpOBEHb MaTeMaTHUYeCKONl KyJIbTypbl, TO €My
BBICTABIISIETCS JIMOO OIEHKA «XOPOIII0» KOO0 OLEHKA «OTIMIHO.

Ecniu Hapsiny ¢ mnepeducieHHBIM BbIIIE CTYJEHT YMEET CaMOCTOSITeNIbHO —JI0Ka3bIBaTh
MaTeMaTHYECKUe TEOpPEeMbl HA OCHOBE TTyOOKMX 3HAHMA M MAaTeMaTHYECKOW MHTYHUIIMH, CIOCOOCH K
HAy4YHOM JMCKYCCHUU M K CAMOCTOSITEIbHON HCCIIE0BATENbCKOM JesITeIbHOCTH B 00JaCTU MaTeMaTHUKH,
TO €My BBICTABIIIETCS OLIEHKA «OTIHYHOY.

Kputepuu u mkaJia olieHKHU pelieHus 3a1a4m:

OneHka «yJOBJIETBOPUTEIBHO» CTaBUTCS, €CIU CTYACHT 3HACT MOAXOAbl U METOJbl PEIICHUS
IpEeJIOKEHHON eMy 3aJjaul, HO B IPOLECCEe PEIIeHUs AOMYCTUI CYIIECTBEHHYIO BBIYUCIUTEIbHYIO WU
JIOTHYECKYIO OIUOKY.

OrneHka «XOpOoIIO» CTaBUTCS, €CIH 3a/ladya pelleHa MPaBMWIbHO (WM C HE3HAYUTENIbHOM OINOKOiA,
KOTOPYIO CTYJIEHT CaMOCTOSATEIHHO YCTPAHMII 110 XOAY OTBETA), HO PEIICHHE CAeNaHo Mo «(popmanbHO
CXEeMe» U He MOJIKPEIUIsieTcs NTyOOKUMH 3HAHUSIMH.

OreHKa «OTJIIMYHOY» CTaBUTCS, €CIIU 3aj]ada pelieHa MPaBUIBLHO (MM ¢ HE3HAYUTEIIbHON OITHOKOM,
KOTOPYIO CTYAEHT CaMOCTOSITEJIbHO YCTpPaHWJ MO XOAy OTBETa) W NpPU OSTOM peIIeHHEe 3a7ayuu
MOJKPEIUISeTCS TTyOOKHMH 3HAHUSIMH U BEICOKHM YPOBHEM MAaTeMAaTUYECKOM KyIbTYpHI.

Kpurepun u mkana uToropoi OleHKH Ha IK3aMeHe.
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B kadecTBe MTOTOBOW OLIEHKH Oepercsi pe3ylbTaT OKPYIJICHHS CPEIHEr0 3HAUYEHUS CIEAYIOIIUX
TpeX MOKa3aTeliei: OllEHKAa OTBETa Ha IMEPBBIM 3K3aMEHAIIMOHHBINA BOIPOC, OLICHKA OTBETAa Ha BTOPOH
HK3aMEHALMOHHBIN BOMPOC, OLIEHKA PEIICHUS 3adaUu.

8. YueOHO-MeTOoAUYeCKOe U HH(POPMAIHOHHOE 00ecTieYeHUe U CHUTLTHHBI

OcHOBHas uTeparypa:

1.Koctpukun, A.M. Beenenue B anredpy : yuebnuk / A.U. Koctpukun. - M. : MITHMO, 2009.
Y. 1. OcuoBbl anredpsl. - 273 c. - ISBN 978-5-94057-453-8 ; To ke [DneKTpoHHBII pecypc].
URL:http://biblioclub.ru/index.php?page=book&id=63140

2.Koctpukun, A.W. Beenenue B anredpy : yueobnuk / A.W. Kocrpukun. - M. : MITHMO, 2009.
U. 2. Jluneiinas anreOpa. - 368 c. - ISBN 978-5-94057-454-5 ; To e [DnekTpoHHBIH pecypc].
URL:http://biblioclub.ru/index.php?page=book&id=63144

3.Koctpukun, A.11. Beenenue B anredpy : yuebnuk / A.M. Koctpukun. - M. : MITHMO, 2009. -
Y. 3. OcHOBHBIE CTPYKTYphl anreOpsl. - 272 c. - ISBN 978-5-94057-455-2 ; To xe [DneKTpOoHHBIHA
pecypce]. - URL: http://biblioclub.ru/index.php?page=book&id=62951

JlononuurenpHas IuTeparypa:

1.COopnuK 33124 1o anredpe : 3apaynuk / nmoxa pena. AWM. Kocrpukun. - M. : MITHMO, 20009. -
404 c¢. - ISBN 978-5-94057-413-2 ; To xe [DOmektpoHHbli pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=63274

Pecypcel nH(pOpManmoHHO-TeIEKOMMYHUKAITMOHHOM ceTh « HTepHEeT»!

Cucrema »5SIEKTPOHHOM TMOAJEPXKKH 00Opa3zoBaTenbHOTO rmporecca «Moil  yHUBEpPCUTET»
https://uni.ivanovo.ac.ru

OO1epoccuiickuii MaremMatudeckuii mopran http://www.mathnet.ru/

[Tpodeccuonanbabie 6a3bl JAHHBIX U HHHOPMAITMOHHO-CITPABOYHBIC CHCTEMBI:

ObC «YHuBepcuTeTckas OudbanorTeka onnainH» Www.biblioclub.ru;
http://lib.ivanovo.ac.ru/index.php/polnotekstovye-resursy/ebs-universitetskaya-biblioteka

Onekrponnas oudnaunorexa MBI'Y _http://lib.ivanovo.ac.ru/index.php/polnotekstovye-
resursy/elibnew

Onexrponnsbiii katagor Hb UBI'Y  http://lib.ivanovo.ac.ru/index.php/ek

[Iporpammuoe obOecniedeHue: omepanuoHHas cuctemMa Microsoft Windows, maker o¢uCHBIX
nporpamMm Microsoft Office u(unm) LibreOffice, unrepuer-Opaysep Microsoft Edge n(mim) Yandex
Browser.

9. MaTepuajibHO-TEXHHYECKOE O0ecrieueHne T CHUTITHHbI

VY4eOHbIE ayAUTOPUH:

- JUIA TPOBEJECHUS 3aHATHH JICKIIMOHHOTO THUIA C KOMIUIEKTOM CIeIUATU3UPOBAHHON Y4eOHOMH
MeOeTM W TEXHMYECKUMHU CpEICTBaMU OOYYCHHs, CIHYXAIIUMHU [UJISl TPEJOCTaBICHUS ydeOHOU
nHpopMaIuu OOJBIITON ayAUTOPHUH;

- Uil TPOBEJCHUS 3aHATUM CEMUHAPCKOIO THUIA, KOHCYJbTALMM, TEKYHIEro KOHTPOJA U
MIPOMEKYTOUYHON aTTECTAllUh C KOMIUICKTOM CIEIUATU3UPOBAHHON Y4eOHONW MeOeIu U TeXHUYECKUMU
CpeACcTBaMu O0y4YEHHUS;

[Tomerenne st caMOCTOSITEILHOM pPabOThI, OCHAIIEHHOE KOMIUJIEKTOM CIEeIHAIU3UPOBAHHOM
yueOHOM MeOenH, KOMITBIOTEPHOW TEXHHKOW ¢ BO3MOXHOCTHIO MOAKIIOUYECHUS K cetn «HTepHeT» u
obecnieuenuem noctyma B JUOC.

JleMoHCTpanMoHHOE 000PYAOBaHUE: JOCKA, TPOSKTOP IS MPE3CHTAIUH.

ABTOP(BI) padoyeii mporpaMMbl AUCHMILIMHBI: TTpodeccop kadeapsl pyHAaMEHTATEHON
mareMmatuku UBI'Y, nokrop ¢pusznko-maremarndeckux Hayk A3apoB Jmutpuii HukomaeBuy
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[Tporpamma paccMoTpeHa U yTBEp:KJeHa Ha 3aceiaHnu Kadeapsl GyHIaMEeHTAIbHON MaTeMaTUKH

« » 20 r., npoTokon Ne

[Iporpamma ob6HOBICHA

MIPOTOKOJ 3acenanus kadeaps Ne 0T « » 20 1.
CornacoBaHo:
PykoBoautens OI1 IO.A. Xammuna

(moamucs)

[Iporpamma ob6HOBICHA

MIPOTOKOJ 3acenanus kadeaps Ne 0T « » 20 1.
CornacoBaHo:
PykoBoautens OI1 IO.A. Xammna

(Tmoamucs)

[Iporpamma ob6HOBICHA

MPOTOKOJ 3acenanus kadeaps Ne 0T « » 20 1.
CornacoBano:
PykoBoautens OI1 IO0.A. Xammuna

(Tmoamucs)
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