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1. Ienn ocBOEHMS TUCHMIIMHBI «AJIredpay:

-[IOJTydeHUE CTyJIeHTaMH O0a30BBIX 3HAHUH 1O OOINEHl TEOpUH CHCTEM JIMHEHHBIX YypaBHEHUI
(BKJIIOUAs] TEOPHUIO ONPEACTUTENCH, TECOPHIO TMHEHHON 3aBUCUMOCTH U TEOPUIO MAaTPUYHBIX PAHTOB), IO
MaTpU4YHOM airedpe W TEOpUH MHOTOWICHOB (HAJ IMOJSMM), IO JMHEHHOH anreOpe (BKIIOYas TEOPHIO
JMHEHHBIX POCTPAHCTB, JIMHEHHBIX 0TOOPaKCHUIH U OMITMHEHHBIX (DYHKITHIA).

-(opmupoBaHe y CTYJEHTOB CIIOCOOHOCTH pEIIaTh CTAHAAPTHBIC 33Ja4H MO IEPEUHUCICHHBIM
BBIIIIE pa3zeiaM airedpsl;

-(opmupoBanme y CTyAEHTOB 00IIel MaTeMaTHYECKON KYJIbTYphl, B TOM YHCJIE CIIOCOOHOCTH K
OCMBICJICHHOMY BOCTIPUSITHIO M BOCIPOU3BEICHHIO aOCTPAaKTHBIX OIpPEICIICHUH, TeopeM U uX
JIOKa3aTeIbCTB, a TaKXKE CIIOCOOHOCTH K CAMOCTOSATENBHBIM AOCTPAaKTHBIM MAaTeMaTHYECKUM
paccyxIeHHsIM, CIOCOOHOCTH pPelIaTh 3aJa4l TEOPETHUECKOT0 XapaKTepa o TEOPUH KOJIelT;

-popmupoBaHNEe y CTYIEHTOB HABHIKOB Hay4HO-MCCIIEIOBATEIBCKOH pabOTHI (CHOCOOHOCTH
CaMOCTOSITENIFHO JIOKa3bIBaTh TPOCTHIC YTBEPIKICHHS, BBIIBUTaTh THIIOTE3bl, MOATBEPXKIATh HWIIH
OIIPOBEPraTh UX, Pa3BUBATh MATEMATUYECKYIO HHTYHLIUIO).

2. MecTo AucUMILIMHBI B cTpykType OIT

Jucuumumna «Anredpay 3akiiabiBa€T OCHOBY alreOpandecKuX 3HaHUH CTYACHTOB, UCIIOIB3YETCS
BO BCEX MaTeMaTHYeCcKHX AMcCUUIUIMHAX (B pamkax ganHod OIl) u cmocoOGcTByeT Hay4yHOW pabote
CTYACHTOB IO anrebpanueckoil Tematuke. Ha puciurummHe «AnreOpa» OCHOBaHa OaxallaBpcKas
TUCIUIUIMHA «AnreOpanyeckue cucteMbl». Ha 3Toil AMCHMIUIMHE OCHOBAHBI BCE TUCIUIUIMHBI
anreOpandeckoro nukiaa s marucrtpantoB (Hampamienwms 01.04.01 u 02.04.01), a Ttakxke mis
aCIHUPaHTOB, paboTaImKUX Mo HayyHoH crenuaiabHocTh 01.01.06 — MaremaTnueckas Jioruka anredpa u
TEOpus YUCEI.

JJis yCIenHOTro U3y4YeHUs AUCIUTUINHBI «ANreOpa» HeoOXOAMMBI «BXOHBIC» 3HAHUS U YMEHUS B
00JlacTH MaTeMaTHUKH, TIOJyYeHHbIE B TIporiecce OOyYeHHs B CpEAHEH IKojie, B TOM YHCIIE
oOyJaromuiics J0IKeH

3HATH ANredpy B o0beMe, PeTyCMOTPEHHOM IIKOJILHON TPOrpamMMOi,
yMeTb peliath CTaHAapTHBIC alreOpandecKue 3a1a4,

MMeThb HaBBIKM MaT€MaTUYECKUX pacCyX/1eHuM, 6a30BbIi yPOBEHb MaTEMaTUYECKON KYJIbTYpBHI.

3. [InanupyemMsble pe3yJbTaThl 00yUeHHs MO TUCHUILINHE

3.1. Komnerenuuu, popMHPOBAHUIO KOTOPBIX CIIOCOOCTBYET TUCIUILIAHA

Y4eOHbIM IUTAHOM IIPpd OCBOECHHMM JIaHHOM JMCHMIUIMHBI MPEAyCMOTpeHO (HOpMUpOBaHHE
cnenyromux kommnerenuuii B coorserctBuu ¢ ®I'OC BO no naHHOMY HanpaBiIeHHUIO TOATOTOBKU:

- oomenpodeccuonanpubie (I1K):

OIIK-1. Cnocoben mpuMeHATh (pyHIaMEeHTaIbHbIC 3HAHUS, TIOTyYeHHBIC B 00JaCTH
MAaTEMATUYCCKUX U (I/IJ'II/I) CCTCCTBCHHBIX HAYK, U UCIIOJIB30BAaTh UX B HpO(i)eCCPIOHaJIBHOI)’I JCATCIIBHOCTU.

3.2. [lepeyens NJIAHHPYEMBIX Pe3yJILTATOB OOYy4YeHHUs] MO AMCIHUILUIMHE, COOTHECEHHBIX C
HHIUKATOPAMH IOCTHKeHHUs OPMHUPYEMBbIX KOMIIeTEHIIUH.

B pe3ynbraTe 0CBOGHUS TUCIMIIIMHBI 00Y4atOUIUics JOKEH:

3HaTth: (QyHIaMeHTanbHble airedpanyecKkue TMOHATHSA U KIaccH4eckue anreOpanyeckue
pe3yNbTaThl (TEOPEMBI) C JOKa3aTeIbCTBAMU IO CIEAYIOLIUM pa3jenaM airedpsl: 0011as Teopus CUCTEM
JMHEWHBIX YpaBHEHUH (BKIIIOYAsi TEOPUIO ONpeNeuTeNel, TEOPUI0 JTUHEHHONW 3aBUCUMOCTH M TEOPHIO
MaTpUYHBIX PaHIOB), MaTpuyHas anreOpa U TEOpUs MHOTOYJIEHOB (HaJ IMOJISIMH), OCHOBBI JIMHEHHOMN
anreOpbl  (BKJIIOYAs TEOPHIO JIMHEHHBIX IPOCTPAHCTB, JUHEHHBIX OTOOpakeHUH M OWIMHEHHBIX
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GyHKIMI), OCHOBBI OOIIeH anreOphl, BKIIOYAs TEOPHUIO TPyNm W Teopuro kosen. [lo kaxmomy u3
NEPEYUCIICHHBIX BBILIE pa3/eoB alreOpbl 3HaTh IOCTAHOBKU M METOJbl PELICHUs CTAHIAPTHBIX 3a1ad
BeIYHCIUTENBHOTO XapakTepa (OIMK-1.1).

YMeThb: OCMBICIIEHHO BOCIPUHUMATh U BOCIPOU3BOIUTh MATEMATUUECKHUE OIIPEICIICHUS, TEOPEMBI
U JI0Ka3aTelbCTBa, JIOTMUECKU MBICIUTh, CAMOCTOSITEIBHO PACCYKJIaTh M JOKa3blBaTh IPOCTHIE
YTBEP)KJCHMsI, YCTaHABIMBATh JIOTHUECKUE CBSI3U MEXKJY MOHATHSIMH, KOPPEKTHO (hOpMyIupoBaTh U
OCMBICJIEHHO pellaTh CTaHAapTHBIE 3a/1a4M BBIYMCIUTEIBHOIO XapaKTepa, B TOM YHUCIIE PELIATh CUCTEMbI
JVHENWHBIX YpPAaBHEHUH, BBIYMCIATH OINPEACIUTENN, MCCIEI0BATh CUCTEMbl BEKTOPOB Ha JIMHEHHYIO
3aBUCUMOCTb, HaXOJUTh PaHI MaTpULlbl, BBIYUCIATH OOpPaTHYI0 MaTpully, padoTaTh ¢ KOMIUIEKCHBIMU
YylyclaMM, HaxoIuTb KOpHM MHorowieHoB u HOJ[ 1aByX MHOrowieHoOB, CTpOMTb 0a3uChl B
MOJIPOCTPAHCTBAX KOHEYHOMEPHBIX JIMHEHHBIX TNPOCTPAHCTB, HAXOAWTh Oazuchl siapa W oOpasa
JUHEHHOrO OTOOPaKeHUs, HAaXOAUTb COOCTBEHHBIE BEKTOPHI U COOCTBEHHBIE 3HAUEHUS JUIsSl JTMHEHHBIX
OIIepaToOpOB, CTPOUTH OPTOrOHAJbHBIE Oa3MChl B KOHEYHOMEPHBIX EBKJIMJIOBBIX MPOCTPAHCTBAX,
WUTIOCTPUPOBATH HA KOHKPETHBIX MPUMeEpax mpocTeiinue cBoiictea rpymm u koier (OITK-1.2).

Baagerb: 10CTaTOYHBIM YpPOBHEM MAaTEMATUYECKOM KyJIbTYphbl, HAaBbIKAMH CaMOCTOSITENILHOMN
UCCIIEIOBATEIbCKOW pabOThl HAa OCHOBE TIJIYOOKMX 3HAaHUM U IOCTOSHHBIX pa3MbIIUICHUH Haj
anreOpandyeckor 3amadeil (mim mpoOJieMOi), ONpeAeTICHHBIM YPOBHEM MaTeMaTH4eCKON HHTYHIIWH,
JIOCTaTOYHbIM YpPOBHEM HH(POPMALMOHHOM M Oubnuorpaduyeckoil KyJabTypbl B IpoOLECCEe IOMCKa
HeoOxoaumon nHpopmanuu (OI1K-1.3).

4. O0beM U coiepKaHKe TN CHUTITIHHBI

O6wem aucuurumHel coctaBisieT 10 3auernbix equnmil (360 akageMHUECKUX 4acoB), 1-ii cemecTp
- 5 3avernpix eauuun (180 akamemuueckux dacoB), 2-ii cemectp - 5 3auerHbix emunml; (180
aKaJIEMMUYCCKHUX YacoB).

4.1. Conep:xaHue AUCHUIVIMHBI 1O pa3genam (TeMaMm), COOTHECEHHOe C BHIAMU U
TPYA0EMKOCTBHIO 3aHATHI JEKIIHOHHO-CEMHUHAPCKOI0 THIIA

O0beM MHOW KOHTAKTHOM pabOThl M CaMOCTOSITENbHON pabOThl 00y4aroUlerocs 1o IUCHUILUINHE
yKa3aH B yueOHOM IJ1aHe 00pa30BaTEIbHON MPOTPaMMBI.
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Ne Bunpl 3anartuii, ux @OpMBI TEKYLIETO
/1 Paznensl (TeMbr) e 00BEM (B ax.uacax, Mo KOHTPOJI YCIIEBAEMOCTH (110
JIACIATUTAHBI 3 O0YHOI opMe 00yUeHUST) OYHOM (opMe 00yUEHHS)
=
8 3aHATHA 3aHATus Do .
JIeKLHOH- ceMuHap- PMBI IPOMEKYTOTHOU
HOI'O THIIA CKOT'0 THUIIa arrecranuu
1.  Bseaenwue B anredpy
1.1 | MHuosxecTBa, OTOOPaKCHUS U 1 6 2
MTOJICTAHOBKH
1.2 | CucteMbl TMHEHHBIX YpaBHEHHH, 1 16 16
OIIpeNICINTENIN U MaTpUYHas anredpa
1.3 | KoMIuieKcHbIE 4ncia 1 MHOTO4JICHBI 1 14 14
Wroro 3a 1-i cemectp 36 32 DKx3ameH
2 Jluneiinas anreOpa
2.1 | JIuneiHbIe IPOCTPAHCTBA U 2 12 12
noanpocTpancTea. Jlunennas
3aBUCHMOCTb.
2.2 | MarpuuHble paHTH u OOIIasl TEOpHs 2 8 8
CUCTEM JIMHEVHBIX YPABHEHUM.
2.3 | Jluneitaple 0TOOpa)KEHUS JHMHEWHBIX 2 12 12
MIPOCTPAHCTB, OMIIMHEHHBIC (YHKITHH
Hroro 3a 2-it cemectp 32 32 OK3aMeH
HTOro mno JUCHUILINHE 68 64

4.2. Pa3BepHyTO€ ONMCAHUE COAEPKAHMSA JUCHMILUIUHBI N0 pa3ieaaM (TeMam)

1. BBEJIEHUME B AJITEBPY
Pa3nen 1.1. MHoxecTBa, 0TOOpa:KEeHUA W MOACTAHOBKH

TeopeTnko-MHOXECTBEHHBIE oniepannu. OToOpaskeHus. Y MHOKEHHE 0TOOpakeHU, 00paTUMOCTh
otoOpaxeHuil. UHbEeKTUBHBIE, CIOPHEKTUBHBIE U B3aMMHO OJTHO3HAYHBIE OTOOPaKEHUSI.
PaBHOCHIIBHOCTH 00PaTUMOCTH OTOOPAKEHHS M €70 B3aUMHOU OJHO3HAYHOCTH.

PaBHOMOIITHBIE MHOKECTBA. CyeTHBIC B KOHTHHYAJIbHBIC MHOKCCTBA. KOHTI/IHYYM'FI/IHOTGSEL

HO}ICTaHOBKI/I 1 UX YMHOKCHHUC. Paznoxenune MOACTAaHOBKHU B ITPOMU3BCACHUC HE3AaBUCUMBIX
[UKJIOB U B IPOU3BCICHUC TpaHCHOSHHHﬁ. YeTHbIEC U HEUETHBIE IMOJCTaAaHOBKH.

Paznen 1.2. CucremMbl JIMHEHHBIX YPABHEHH, ONIpeAeIUTE/ M H MATPUYHAs ajredpa

DneMeHTapHbIe TpeoOpa3oBanus MaTpull. [IpuBeieHe MaTPUIIBI K CTYIIEHYATOMY BHIY C
HIOMOIIBIO JIEMEHTaPHBIX IPeo0pa3oBaHHN.

IToHsTHE CUCTEMBI IMHENHBIX YPAaBHEHUH U €€ pelieHus. HaxoxaeHue peleHuii TpeyroiabHbIX,
TpaIeMEBUIHBIX U CTYNIEHYAThIX CUCTEM JIMHENHBIX YpaBHEeHUM. [Iepexo Kk paBHOCHIIBHON CUCTEME
JUHEHHBIX YpaBHEHUH C TIOMOIIBIO 3JIEMEHTApHBIX Mpeobpa3zoBanuii. Meton ['aycca mpuBeaeHus
CHCTEMBI JINHEHHBIX YPABHEHUN K PABHOCHJIBHOMY CTYIIEHYaTOMY BUIY.

O6H1ee MOHATHUC OIIPCACIINTECIISA, BBIYUCIICHUC OHpCI[GJ'IHTCJ'ICfI nopsaka 2u3. COXpaHCHI/IC
OnpeaACIMTEIA IPHU TPAHCIIOHUPOBAHWU, U €T0 IMMOBCACHUC ITPHU IIEPECTAHOBKE CTPOK. IlousTue MHHOpa U
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anreOpanyecKoro JOMOTHEHUS dJIEMEHTa onpeaenuTens. Teopema o pa3ioKeHUU OMpeaeIuTeNs 10
CTPOKE U €€ MpocTeiue cieacTBus. [loBeeHne onpenesmTels Ipy 3JIEMEHTapHBIX MPEo0pa3oBaHMIX
CTpOK. BeIuncieHne onpeaeuTeneii MeToI0M MOHMKEHHS MOPsIIKa ¢ TPUMEHEHUEM JJIEMEHTapHBIX
npeoOpa30BaHUIA.

®opmyiibl Kpamepa aiist pelieHus: CUCTEM JIMHEWHbBIX YPABHEHHUI.

CrnoxeHue 1 yMHOKEHUE MaTpull, ACCOLMaTUBHOCTh YMHOKEHUA. MyIbTUIUIMKAaTUBHOE CBOMCTBO
onpenenurens. OOpaTHas MaTpulla U KPUTEPUI €€ CYIeCTBOBAHNUS HA SI3bIKE ONPEACIUTEINeH.
Beruucnenue o0paTHoi MaTpUIlbl C TOMOLIbIO IPHUCOEINHEHHON MATPULIBI U C TIOMOIIBIO
3IIEMEHTApHBIX IpeoOpa3oBaHuil cTpok. MaTpuyHas HHTEPIPETAU CUCTEMBbI JIMHEHHBIX YPaBHEHUH.

Pazpen 1.3. KoMmiekcHBIE YHC/Ia U MHOTOYJICHBI

[TonsiTue anredpanyeckoil onepannu Ha MHOXecTBe. [loHsTHE rpynIbl, KOsbLA, OJs. [IpuMepsl
YHCIJIOBBIX U MATPUYHBIX KOJIELI.

[TocTpoenne nosst KOMIUIEKCHBIX Yncell. Anredpandeckas 1 TPUTOHOMETpHUYEcKask pOpMbI
KOMIUIEKCHOTo yrcna. Onepanuu HaJl KOMIUIEKCHBIMU YHCIaMH B ajare0panyeckoil u
Tpuronomerpuueckor ¢popme. IloHATHE MOTYIIST KOMITJIEKCHOTO YMCIIA M COMPSIKEHUS K KOMITIEKCHOMY
YHCITy, TEOMETPUUECKUN CMBICT 3TUX MOHATUH. PellieHue KkBagpaTHBIX ypaBHEHUH B MOJI€ KOMILIEKCHBIX
yucen. opmyna Myaspa. M3Bnedenue KopHs U3 KoMiuiekcHoro uncia. Kopau u3 1 u ux
reoMeTpHuuYecKas HHTEpIpeTaIusl.

[TocTpoeHue KoJblla MHOTOWIEHOB HaJ 110JIeM. Teopema o JeJIEHUH ¢ OCTaTKOM JJIs
MHOrowieHOB. [IoHsATHE EeTUMOCTH U aCCOLIMMPOBAHHOCTH B KOJIblle MHOrOWIeHOB. Hanbomnbimuit
0O 1eUTENh ABYX MHOIOWIEHOB U €0 BHIYMCIEHUE C TOMOIIBI0 anroputma EBkinaa.
Henpusoaumble MHOTOUYJIEHBI M MX IPOCTEMIINE CBOMCTBA, CBA3AHHBIE C JEIUMOCTBI0. TeopeMa o
Pa3oKEHUU MHOTOUJIEHA HaJl [T0JIEM B IPOM3BEIEHNE HEMPUBOAUMBIX cOMHOXKUTeNel. Kopuu
MHorouseHa u Teopema besy. Ilonsatue kparnoctu kopHs MHorowieHa. Cxema ['opuepa. Haxoxnenue
palMOHATIBHBIX KOPHEH MHOIOUWIEHA ¢ pallnoOHaIbHBIMU K03 punnentamu. Kpurepuii Ditzenmreiina
HEMPUBOIMMOCTH MHOTOUJIEHA HAJ] TOJIEM PAllMOHANIBHBIX Yncell. ANredpandyecky 3aMKHYThIE MOJIS.
OcHoBHast TeopeMa anredpsl 00 anredGpanyeckoil 3aMKHYTOCTH MOJIsl KOMIUIEKCHBIX ymcell. Teopema o
pa3yIoKEHUN MHOTOUWIEHA C AeWCTBUTENbHBIMU KO3 (UIIMEHTaMI Ha MHOXKUTENIN NIEPBOM U BTOPO
CTENEHM HaJ| MOJIEM JIEHCTBUTENIbHBIX YHCEI.

2. JUHEWHAS AJITEBPA
Pa3nea 2.1. J/IuHeliHbIe IPOCTPAHCTBA M MOANPOCTPAHCTBA. JINHeliHAA 3aBHCHMOCTD

[TonsiTHEe MTMHENHOTO IpOCTpaHCTBA. BEKTOPHI U ckansapsl. [IpumMepsl TMHEHHBIX TPOCTPAHCTB.
KoopannaTHOE NpOCTPaHCTBO. [TonnpoctpancTBa U UX NpocThie cBOMCTBA. [IpuMepsl
MOANPOCTPAHCTB. JIuneiiHas 000109Ka CHCTEMbI BEKTOPOB (KaK IpUMep MOAIPOCTPAHCTBA) U
JIMHEHAs BBIPAKAEMOCTh BEKTOPA YEPE3 CUCTEMY BEKTOPOB.

JIuHeitHast 3aBUCUMOCTD U JIMHEWHAs! HE3aBUCUMOCTh CUCTEMBI BEKTOpOB. OCHOBHAs TeopemMa o
JTUHENHON 3aBUCUMOCTH. ba3uc u pa3MepHOCTh IMHEHHOTO MpocTpaHcTBa. KOPpEeKTHOCTH OlpeneeH s
pa3MepHOCTH (PaBHOMOIITHOCTH JIFOOBIX IBYX 0a3MCOB JIMHEHHOTO MpOoCcTpaHcTBa). HaxoxaeHue 6a3uca
JTUHEHHON 000JI0UKH CUCTEMBI BEKTOPOB.

KOOpI[I/IHaTHaSI CTpOKa BEKTOpa B JAHHOM Oasuce U ee H3MEHECHHUE IIpH NMepexoJ€ K HOBOMY
6a3ncy. ManI/II_[a nepexonaa OT OAHOTO Oasmca K Apyromy

Paznen 2.2. MaTpu4yHbIe PAHTH M 00111asi TEOPHS CHCTEM JIMHEHHBIX YPaBHEHU
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CrtpouHblii (CTONOIOBEII) paHT MAaTPHUIIBI KaK Pa3MEPHOCTH TMHEHHOM 000I0UKN CUCTEMBI €€
CTPOK (cT00110B). MUHOpHBIN paHT MaTpullbl. Teopema o paHre MaTpuLbl (O COBNAZEHUN CTPOYHOTO,
CTOJIOLI0BOTO M1 MMHOPHOTI'O paHra). Beruucienue panra MaTpUIbl C IOMOILBIO 3JIEMEHTAPHBIX
npeoOpa3oBanuil. HaxoxxaeHue 6a3ucHOro MUHOpa MaTpULbL.

OO61as Teopus cucTeM JIMHENHBIX ypaBHeHU. Teopema Kponekepa — Kanemnu.

[IpocTpaHcTBO pelIeHU OTHOPOIHON CUCTEMbI TMHEHUHBIX YPAaBHEHUH U 3aBUCUMOCTD €0
Pa3sMEpPHOCTH OT paHra cucteMbl. DyHAaMEHTAJIbHASL CUCTEMA PEIIEHUNA OJHOPOIHON CUCTEMBI
JUHEHHBIX ypaBHeHUH. CBSI3b 00IIETO pelieHrs HEOAHOPOAHOM CHCTEMbI TUHEHHBIX YpaBHEHUH C
0OIIMM pEIIEHUEM COOTBETCTBYIOIIECH OJHOPOAHONU CHUCTEMBI.

CymMa 1 niepeceueHue IByX MOANPOCTPAHCTB, CBSI3b MEXYy UX pa3MEpHOCTAMHU. Beruncienue
0a31COB CyMMBI H ITEPECEUCHUS JIMHEHHBIX 000JI0YEK JIBYX CHCTEM BEKTOPOB. [IpsiMbie CyMMBI
MOANPOCTPAHCTB

Paznen 2.3. JIuneiinbie 0TOOpaskeHUs JUHEHHBIX MPOCTPAHCTB M OWJIMHelHbIe QYHKIMH

Jluneitable 0TOOpakKeHUS TMHEHHBIX TPOCTPAHCTB, UX MpocTeime cBoiicTBa. JIuneitHbie
onepaTopsl. UsoMopdHBIe mpocTpancTBa. M30MOpdu3M MK Ty KOHEIHOMEPHBIM JTHHCHHBIM
MPOCTPAHCTBOM M KOOPJIMHATHBIM MTPOCTPAHCTBOM. S1po 1 006pa3 TMHEHHOT0 0TOOpakeHUs, CBA3b
MEXy PAaHTOM H JePEeKTOM JIMHEHHOTO 0TOOpaxkeHuss. DakTop-IpoCTPaHCTBO U €CTECTBEHHOE
oToOpaxeHue. Aiaredpa JTMHEHHBIX ONEPaTOPOB.

Martpuua auHeHoro oroopaxenus. CyliecTBOBaHNE JIMHEHHOTO 0TOOpaKEeHUs € 3aJJaHHOU
matpuiein. 3omopdusm anreOpbl IMHEHHBIX ONIEPaTOPOB KOHEUHO-MEPHOT'O JMHEHHOTO IPOCTPAHCTBA
U MaTpu4HOU anredpsl. I3MeHeHrne KOOpAMHATHON CTPOKHU BEKTOpa IIPU JIMHEHMHOM O0TOOpaKEHUH.
Beruucnenue 6asuca siapa 1 oopasa JUHEHHOTo 0TOOpakeHus, 3aJaHHOTr0 MaTpuLeil. 3menenue
MaTpHULIbI IMHEHHOTO OTOOpaKEHUS MPHU Nepexo/ie K HOBBIM Oa3ucam.

XapakTepUCTUYECKUII MHOIOWIEH MaTpPHULIbI, €M0 COXPAaHEHHE MTPH CONPSKEHUU MATPULIBL.
XapakTepucTUYeCKUil MHOTOWIEH JIMHEHHOTro oneparopa. CoOCTBEHHbIE BEKTOPHI M COOCTBEHHbIE
3Ha4YeHUs JIMHEeHoro onepaTopa. CoBnaieHue MHOKECTBA BCeX COOCTBEHHBIX 3HAUEHUH TMHEHHOTO
orepaTopa ¢ MHO>KECTBOM BCEX KOPHEH ero xapakTepucTHueckoro MHorouieHa. CoOCTBEeHHbIE
HOJIPOCTPAHCTBA M HAXOXKJCHHE UX 0a3uCcoB. /[naroHanu3upyeMocThb JIMHEHHOTO OlepaTopa 1 ee
noctatounblie ycioBus. Teopema ["amunbTona — Kanu 00 aHHYIMPOBAaHUYM JTMHEHHOTO OTEpaToOpa CBOUM
XapaKTepUCTUUYECKHMM MHOTOYJIEHOM.

bununeitHble GyHKIIMY Ha TMHEWHBIX IPOCTPAHCTBAX U UX MaTpulbl. CHMMETpUUYHBIE
OunuHelHble (YHKIIMK U OPTOTOHANBHOCTD. [loM0XKHUTENBHO OnpeieieHHble OmInHeiiHbIe PyHKIMM Ha
JefCcTBUTENbHBIX IpocTpaHcTBax. Kpurepuit CuiibBecTpa MoJI0KUTEIbHONW ONPEeIEHHOCTH
JeMCTBUTENLHOW CUMMETPUYHON OMIMHEHHON QyHKINY.

EBxnmnoBsl npoctpancTBa. [loHsTHe HOpMBI BekTOopa. HepaBeHCTBO TpeyroapHuKa, TeOpemMa
[Tudaropa. JlnneliHas HE3aBUCUMOCTh OPTOTOHAJILHON CUCTEMBI BEKTOPOB €BKJIU10BA POCTPAHCTBA.
ANTOPUTM JIOTIOJTHEHUSI OPTOTOHAIILHOM CHCTEMBI BEKTOPOB JI0 OpTOrOHaJIbHOTO 0a3uca. Haxoxnenue
6a3uca OpTOroHAJILHOTO JOMOJHEHHUS JIMHEHHON 000JI0UKH CUCTEMBI BEKTOPOB €BKIINI0BA
npocTtpancTBa. Merox oproronanusanuu ['pama — IlImuara ans HaxoxaeHUs OPTOrOHAILHOTO Oa3uca
JUHEWHOU 000JI0OYKU CHCTEMBI BEKTOPOB €BKJIMI0BA MTPOCTPAHCTBA.

5. O06pa3oBaTe/ibHBIE TEXHOJIOTHHU

TexHomorus HpO6HeMHOFO 06yquHﬂ — ACMOHCTpaluA Ha JICKOUAX W HPAKTUUYCCKUX 3aHATHAX
npoOsieMHbIX cuTyanuid. [Ipobremsl yaeOHOTO XapakTepa Kak mpaBuiio GopMyIHPYIOTCS B BUE 3a7a4 U
pe€maroTCA CTYACHTAMH CaMOCTOATCIBHO W Ha MNPAKTHYCCKUX 3aHATUAX I10J PYKOBOJACTBOM U IIpHU
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NOJIEP)KKE TperoaBaTens. Pemenne kaxoi 3aauu — 3T0 HEe TOJIBKO (OPMYJIBI; OHO JODKHO UMETh
YETKYIO JIOTHYECKYIO CTPYKTYPY, COAEPKaTh HEOOXOIUMbIE 10Ka3aTeNbCTBA, NOSICHEHHsI, KOMMEHTapHUH,
CCBUIKH Ha TEOPETHYECKUE (PAKTHI.

NHpopMallMOHHbIE TEXHOJOTMH: TEXHOJOIMH CMEUIAHHOrO0 OOYy4YeHMs, MCIIOJIb30BaHHE
KOMIIBIOTEPHBIX NIPE3EHTAIN, 00eCIIeYeHHE CTYIEHTOB TEKCTAMHU JIEKIUH.

6. YueOHO-MeTOAMYECKOe 00ecreyeHre CAaMOCTOSITeIbHOIM padoThl 00y4YaroLUXCst

CamocrodrenbHas padoTa CTyI€HTOB COCTOUT B CIIEIYIOIIEM: eKeHeIelIbHOE paboTa ¢
PYKOIIMCHBIMM U JIEKTPOHHBIMU KOHCIIEKTaMHU JIEKLIUH (MaTepHalibl BBIIAKOTCS CTYACHTAaM 110 MEpe
HE00XO0/IMMOCTH ), U3yUCHHE JIUTEPATYPhl YKa3aHHOH B pa3zesne § paboueil mporpaMMsl, BBIITOJHEHHUE
JIOMAIITHUX 3a/1aHuH (3a/1aHus BbIIAIOTCA HA KaX10M IPAKTUUECKOM 3aHATHH, U, TP HEOOXOIMMOCTH, B
cucTeMe 3JIEKTPOHHOM MOIeP KKK 00pa30BaTenbHOro npouecca «Moil yHUBEPCUTET»
https://uni.ivanovo.ac.ru), noAroToBKa K pelieHuro 3aa4, npejiaracMbix Ha 3k3ameHe (pa3padoTaHsbl
KOMILICKTBI THIIOBBIX 33/1a4), TIOATOTOBKA K 3K3aMeHaM (BOIPOCHI U IPYTUE MaTepHabl AJIsl CAa4d
HK3aMEHOB JOCTYITHBI KQXKIOMY CTYJEHTY KaK B OyMa>KHOM BHUJI€ Tak U B cucteme «Moii
YHUBEPCUTET»). MeToinuecKkre mocoous o JaHHOMY KypCy HaXOIsTcsi B OMOIHOTEYHBIX (hOHIAX
NBI'Y, ux BBIXO/IHBIE JaHHBIC MPEACTABICHBI B MPUJI0KEHUAX K paboyeit mporpamme. Tam xe
IIPEJICTABJICHBI U IPYIHMe METOAUYECKUE MaTepUalIbl 110 JAaHHON JUCLUIIIMHE.

7. XapaKkTepHCTHKA OLEHOYHBIX CPEICTB /IS TeKYylLlero KOHTPOJISI YCIeBAeMOCTH H
NPOMEKYTOYHOM aTTecTAMU 00yYAIOIMXCS 110 U CHHUILJIMHE

HtoroBoii opmoii KOHTPOJIS SBISETCS YCTHBIM SK3aMeH. DK3aMEHAIMOHHBIN OUJIET COAEPKUT 2
Bonpoca. Kpome Toro, cryzneHTy Bblaaercs 3agada. OTBET Ha KaXK/blil BOIPOC OLIEHUBAETCS] OTJEIBHO
CJIEAYIOIIMM 00pa3oM.

Kpurepun u mkajia oneHKH 0TBeTAa Ha 3K3aMeHALMOHHbIN BONpOC.

Ecnu cTyneHT neMOHCTpUpYeT 3HAaHME OCHOBHBIX IOHSATUM M KIACCUYECKUX pe3yJIbTaTOB
anredpbl, BXOAALIMX B IPOrpaMMy 3K3aMeHa, TO OLIEHKA JJOJKHA OBITh MOJIOKUTEIHHOM.

Ecnu Hapsiny ¢ mepedyucieHHBbIM BBIINIE CTYAEHT OCMBICIEHHO BOCIPOM3BOAMT JOKA3aTeIbCTBA
MaTeMaTUYeCKUX TEeOopeM, YEeTKO M akKKypaTHO (OopMynHpyeT MaTeMaTH4YecKUe BbICKA3bIBaHUS,
JNEMOHCTPHUPYET TIYyOOKHE 3HAHUS M JOCTaTOYHBIA ypPOBEHb MATEMAaTUYECKOW KYyIbTYphl, TO €MY
BBICTABJIIETCS JIMOO OLIEHKA «XOPOILO0Y JIUOO0 OLEHKA «OTIMYHOM.

Ecnu Hapsiay ¢ mNepedyuClIeHHBIM BBIIE CTYAEHT YMEET CaMOCTOSITEIbHO JOKa3bIBaTh
MAaTEMAaTUYCCKUE TCOPEMBI HA OCHOBC FJ'Iy6OKI/IX 3HAHUHA W MaTeMaTHYeCKOM HHTYUINU, CIIOCOOEH K
HAyYHOU JAMCKYCCHUU M K CAMOCTOSITENIbHOM HCCIeI0BaTeNIbCKON IeATEeIbHOCTH B 00JIACTH MaTeMaTHKH,
TO €MY BBICTABJIACTCA OLICHKA KOTJIUYHOM.

Kpurtepun u mkaja olleHKH pelieHus 3a1a4M:

OneHka «yJOBIIETBOPUTEIBHO» CTABUTCS, €CIM CTYJEHT 3HAaeT MOJAXOJbl M METOJAbl pelleHUs
MPEeAJIOKEHHOM eMy 3aJjauM, HO B IIPOLIECCE PEIICHUS] IONMYCTUII CYIIECTBEHHYIO BBIUMCIUTENbHYIO WIH
JIOTHYECKYIO OIIHOKY.

OreHKa «XOpPOIIO» CTAaBUTCS, €CIH 3aJladya pelieHa MPaBIIbHO (WM C HE3HAYUTEIbHOW OIIMOKOM,
KOTOPYIO CTYJEHT CaMOCTOSATEIbHO YCTPAHUII [0 XOJly OTBETA), HO PEIIEHUE ClIENaHO MO «(OopMaIbHOM
CXeMe» M He MOJIKPEeIUIsIeTCs TITyOOKHUMH 3HAHHUSIMH.

O1eHKa «OTIIMYHO» CTaBUTCS, €CITH 3ajja4a pellieHa MPaBUiIbHO (MM ¢ HE3HAYUTEIbHON OMUOKOM,
KOTOPYIO CTYAEHT CaMOCTOSITEIbHO YCTPAaHWUJ MO XOJy OTBETa) M MPU ITOM pEUICHHE 3aJa4u
MOAKPCIIIACTCA FJ'Iy6OKI/IMI/I 3HaHUAMMU U BBICOKMM YPOBHEM MaTeMaTHYECKOU KYJIBTYPBEI.

KpuTtepun u mkana uToroBoi OlieHKN Ha IK3aMeHe.
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B kauecTBe MTOroBOH OLIEHKH OEpercsi pe3ysbTaT OKPYIJTICHHUS CPEJHEr0 3HAYCHUS CIETYIOIINX
TpeX IOKa3aTellell: OlleHKa OTBETa Ha IEepBbIM AK3aMEHAllMOHHBIM BOMNPOC, OLEHKA OTBETa Ha BTOPOH
HK3aMEHALIMOHHBIN BOIPOC, OLICHKA PELICHMS 3a1a4H.

8. YueOHO-MeTOAMUYECKOE U HH(POPMALIMOHHOE 0DecnieYyeHne TUCIHIJIHHbI

OcHoBHas UTeparypa:

1.Koctpukun, A.M. Beenenue B anredpy : yuebnuk / A.WU. Koctpukun. - M. : MITHMO, 2009.
Y. 1. OcuoBbl anredpsr. - 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. Beeaenue B anreodpy : yueonuk / A.M. Kocrpukun. - M. : MITHMO, 2009.
U. 2. Jluneiinas anre6pa. - 368 c. - ISBN 978-5-94057-454-5 ; To ke [DnekTpoHHBIH pecypc].
URL :http://biblioclub.ru/index.php?page=book&id=63144

3.Koctpukun, A.11. Beenenue B anredpy : yueonuk / A.W. Kocrpukun. - M. : MITHMO, 2009. -
Y. 3. OcHOBHBIE CTPYKTYpbl anredpbl. - 272 c. - ISBN 978-5-94057-455-2 ; To xe [DneKTpOHHBIH
pecype]. - URL: http://biblioclub.ru/index.php?page=book&id=62951

JlonoTHUTEbHAS JIUTEPATYpA:

1.COopnuK 3ama4 o anredpe : 3amaynuk / mox pen. A.U. Kocrpukun. - M. : MITHMO, 2009. -
404 c. - ISBN 978-5-94057-413-2 ; To xe [Dnekrtponnbsii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=63274

Pecypcbl nHQOpMaIIMOHHO-TEICKOMMYHHKAIIMOHHOM ceTH «HTepHeT»:

Cucrema »dJEKTPOHHON TOJJICPKKH oOpa3oBareiapbHOro rmpomecca «Moil  yHUBEPCHTET»
https://uni.ivanovo.ac.ru

OO1iepoccuiickmii MaTeMaTuaeckuii mopran http://www.mathnet.ru/

[TpodeccuonanpHbie 6a3bl TaHHBIX U HHPOPMAIIIOHHO-CIIPABOYHBIE CHCTEMBI:

OBbC «YHuBepcureTckast Oubanoreka ommaiia» Www.biblioclub.ru;
http://lib.ivanovo.ac.ru/index.php/polnotekstovye-resursy/ebs-universitetskaya-biblioteka

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

Dnextponnsiii katasor Hb UBI'Y  http://lib.ivanovo.ac.ru/index.php/ek

[TporpammHoe oOecriedyenue: omepanuoHHas cucrema Microsoft Windows, makeT oduCHBIX
nporpamm Microsoft Office u(unu) LibreOffice, unrepuer-6payszep Microsoft Edge m(unm) Yandex
Browser.

9. MatepunajbHO-TeXHHYeCKoOe o0ecneyeHue T CIUTIIHHBI

Y4eOHble ayIUTOPUH:

- JUId TIPOBEJICHUS 3aHATUH JIGKLMOHHOTO THUNA C KOMILJIEKTOM CHEIHMaIU3HpPOBAHHOM y4eOHOM
MeOenu W TEeXHUYECKUMHU CpelCcTBaMU OOyYeHHMs, CIyXallUMU JUIsl TpeJoCTaBleHUs y4deOHOMU
uHpopManuu O0JIBIION ayIUTOPHH;

- JUIsl TPOBEIEHUs 3aHATUM CEMUHAPCKOTO THUIA, KOHCYJIbTAllMW, TEKYIIEro KOHTPOIS U
POMEKYTOUHOU aTTECTAIlMM ¢ KOMIUIEKTOM CIEIHMATU3UPOBAaHHON yueOHON MeOenu U TeXHUYECKUMHU
cpencTBaMu OOy4ICHUS;

[ToMerienue A caMOCTOATENBHOM pabOTHI, OCHAIIEHHOE KOMIUIEKTOM CIEeHUAIN3UPOBAHHON
yaeOHON MeOenn, KOMITBIOTEPHOW TEXHUKOW C BO3MOXKHOCTBIO TOJKIIOYEHHS K ceTn «MHTepHeT» u
obecnieuenueM nocryna B SUOC.

JleMoHCcTpanoHHOE 000PYAOBAaHUE: JOCKA, TPOEKTOP [T PE3EeHTaIUi.

ABTOp(BI) padoueii mporpaMMsbl AUCUMILIMHBI: Ipodeccop kadeapsl pyHIaMeHTaTbHOM
mateMaTHku MBI'Y, nokrop ¢pusuko-MmaTeMarnueckux Hayk Azapos [Imutpuit Hukonaesuu
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[IporpamMma paccMoTpeHa U yTBEpiK/IeHa Ha 3acelaHuu Kadenpsl GyHIaMEeHTAIbHON MaTeMaTUKH

« 1 » cents6ps 2022 r., mporokoa Ne 1

[Tporpamma oGHOBIIEHA

MIPOTOKOJ 3acenanus kadpeapol Ne OT « » 20 T
CornacoBaHo:
PykoBoautens OII IO.A. Xammuna

(mozruch)

[Tporpamma oGHOBIIEHA

MIPOTOKOI 3aceanus kadeapnl Ne OT « » 20 T
CornacoBaHo:
PykoBogurens OI1 I0.A. Xammnua

(moarvce)

[Tporpamma oGHOBIIEHA

MIPOTOKOI 3aceanus Kadeapsl Ne OT « » 20 T
CornacoBaHo:
PykoBogurens OI1 10.A. Xammna

(mozrvce)



