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1. Ienn ocBOEHMS TUCHMIIMHBI «AJIredpay:

-[I0JIy4Y€HHE CTYAEHTaMH O0a30BbIX 3HAHUN MO OOIIEH TEOPUH CUCTEM JIMHEWHBIX ypaBHEHMH
(BKJIOYAsl TEOPUIO ONPEAETUTENEH, TEOPUIO TMHEMHON 3aBUCUMOCTH M TEOPUIO MAaTPUYHBIX PAHIOB), 10
MaTpUYHOU alredpe W TEOPUHU MHOTOUICHOB (HAJ IMOJISIMH), IO JIMHEWHOW anreOpe (BKIIOYasi TEOPUIO
JIMHEHHBIX POCTPAHCTB, JIMHEHHBIX OTOOPaKCHUH U OMIIMHEHHBIX (DYHKIIHIA).

-(opMupOBaHUE y CTYAEHTOB CIIOCOOHOCTH pelllaTh CTaHAAPTHBIE 33Ja4M 10 IEPeUHCIEHHBIM
BBIIIIE pa3zeiaM airedpsl;

-(opMupoBaHue y CTyE€HTOB OO0IIel MaTeMaTUYeCKON KyJbTYpbl, B TOM YHCJIE CIIOCOOHOCTH K
OCMBICJICHHOMY BOCTIPUSITHIO M BOCIPOU3BENCHHIO aOCTPAaKTHBIX OIpPENECIICHUI, TEeopeM U uX
JIOKa3aTeIbCTB, a TaKXKe CIHOCOOHOCTM K CaMOCTOSITENIbHBIM aOCTPAaKTHBIM MaTeMaTHYECKUM
paccyXIeHHsIM, CIIOCOOHOCTH pemaTh 3a/1a41 TEOPETUIECKOTO XapaKTepa Mo TEOPHH KOJIEI];

-popMUpOBaHHE Yy CTYJIEHTOB HAaBBIKOB HAayYHO-HUCCIIEOBATEIbCKOM paboThl (CIOCOOHOCTH
CaMOCTOSITENIFHO JIOKa3bIBaTh TPOCTHIC YTBEPIKIEHHS, BBIIBHTaTh THIIOTE3bl, MOATBEPXKIATh HIIH
OIpOBEPraTh UX, pa3BUBaTh MATEMATUUYECKYI0 UHTYHIIHIO).

2. MecTo AucUMILIMHBI B cTpykType OIT

Jucuummna «Anredpay 3akiiabiBaeT OCHOBY alreOpandecKuX 3HaHUH CTYACHTOB, UCIIOIB3YETCS
BO BCEX MaTeMaTHYecKuX AMcUUIUIMHAX (B pamkax manHod OIl) u cmocoOcTByeT Hay4yHOW pabote
CTYACHTOB IO anrebpamueckoil Temaruke. Ha pucuumrummHe «AnreOpa» OCHOBaHa OaxailaBpcKas
TUCIUIUIMHA «AnreOpanyeckue cucrteMbl». Ha 3Toil AMCHMIUIMHE OCHOBAaHBI BCE TUCIUIUIMHBI
anreOpandeckoro nukiaa s maructpantoB (Hampamienwms 01.04.01 u 02.04.01), a Ttakxke mis
aCIHUPaHTOB, padoTaImuX Mo HayyHou crenuanbHocTh 01.01.06 — MaTtemaTndeckas Jioruka anredpa u
TEOpus YHCEI.

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

3HATH aTredpy B 00beMe, PETyCMOTPEHHOM IIKOJILHON TPOrpamMMOi,
yMeTb peliaTh CTaHAapTHbIC alredpandecKue 3a1a4,

MMeThb HaBBIKM MaTeMaTUYECKUX pacCyX/1eHui, 6a30BbIi YPOBEHb MaTEMaTUYECKON KYJIbTYpBHI.

3. [InanupyemMsble pe3yJbTaThl 00yUeHHs MO TUCHUILINHE

3.1. Komnerenuuu, popMHUPOBAHUIO KOTOPBIX CIIOCOOCTBYET THCIUILIHHA

Y4eOHbIM IUTAHOM T@IPpd OCBOECHHMM JIaHHOM JMCHMIUIMHBI MPEAyCMOTpeHO (HOpMUpOBaHUE
cnenyromux komnerenuuii B coorserctBuu ¢ ®I'OC BO no jaHHOMY HampaBiIeHHIO OATOTOBKU:

- obmenpodeccuonanpubie (ITK):

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

3.2. [lepevyens NJIAHHPYEMBIX Pe3yJILTATOB OOy4YeHUs] MO AMCIHUILUIMHE, COOTHECEHHBIX ¢
HHIUKATOPAMU IOCTHKeHHUs OPMHUPYEMBbIX KOMIIETEHIIUH.

B pe3ynbraTe 0CBOGHUS TUCHUIIIIMHBI 00Y4arOLINics JOKEH:

3HaTth: (QyHIaMeHTanbHble airedpanyecKkue TMOHATHSA U KIacCHYecKue anreOpanyeckue
pe3yNbTaThl (TEOPEMBI) C JOKa3aTeIbCTBAMU IO CIEAYIOLIUM pa3jiesiaM anredpsl: 0011as TeopUs CUCTEM
JMHEWHBIX YpaBHEHUH (BKIIIOYAsi TEOPUIO ONpeNeIuTeNel, TEOPUI0 JTUHEHHONW 3aBUCUMOCTH M TEOPHUIO
MaTpUYHBIX PAaHIOB), MaTpuyHas ajnreOpa W TEOpUs MHOTOYJIEHOB (HAJ IMOJISIMH), OCHOBBI JIMHEHHOMN
anreOpbl  (BKJIIOYAs TEOPHIO JIMHEHHBIX TPOCTPAHCTB, JUHEHHBIX OTOOpakeHHH M OWIMHEHHBIX
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GyHKIMI), OCHOBBI OOIIeH anreOphl, BKIIOYAs TEOPHUIO TPyNNI W Teopuro kosen. [lo kaxmomy u3
IEPEYUCIICHHBIX BBILIE pa3/eoB alreOpbl 3HaTh MOCTAHOBKU M METOJbl PELICHUs CTAHJAPTHBIX 3ajad
BeIYHCIUTENBHOTO XapakTepa (OI1K-1.1).

YMeThb: OCMBICTIEHHO BOCIPUHUMATh U BOCIPOU3BOIUTh MAaTEMATUUECKUE OIIPEICIIEHUS, TEOPEMBI
U JI0Ka3aTelbCTBa, JIOTMUECKU MBICIUTh, CAMOCTOSITEIBHO PAcCyXIaTh M JOKa3blBaTh IPOCTHIE
YTBEP)KJCHMsI, YCTaHABIMBATh JIOTHUECKUE CBS3U MEXKIY MOHATHAMM, KOPPEKTHO (OpMyIupoBaTh U
OCMBICJIEHHO pellaTh CTaHAapTHBIE 3a/1a4M BBIYMCIUTEIBHOIO XapaKTepa, B TOM YHUCIIE€ PEIIATh CUCTEMBI
JUHENWHBIX YpPaBHEHUH, BBIYMCIATH OIPEACIUTENH, MCCIEJ0BATh CUCTEMbl BEKTOPOB Ha JIMHEHHYIO
3aBHCUMOCTh, HAXOJUTh PAHT MATPUIIbl, BHIYUCIATH OOPAaTHYI0 MaTpully, paboTaTh ¢ KOMILJICKCHBIMHU
YylyclaMM, HaxoauTb KOpHM MHorowieHoB u HOJ[ naByX MHOrowieHoB, CTpOMTh 0a3uChl B
MOJIPOCTPAHCTBAX KOHEYHOMEPHBIX JIMHEHHBIX TNPOCTPAHCTB, HAXOAWTh Oa3uchl siapa u oOpasa
JUHEHHOrO OTOOpa)KeHMs, HAaXOAMTb COOCTBEHHBIE BEKTOPHI U COOCTBEHHbIE 3HAUEHUS JUIS JTMHEHHBIX
OIIepaToOpOB, CTPOUTH OPTOrOHAJbHBbIE Oa3UChl B KOHEYHOMEPHBIX EBKJIMJIOBBIX MPOCTPAHCTBAX,
WUTIOCTPUPOBATH HAa KOHKPETHBIX MPUMepax mpocTeiiune cBoiictea rpymmn u koiuen (OITK-1.2).

Baagerb: 10CTaTOYHBIM YpPOBHEM MaTEMATUYECKON KyJbTYphbl, HaBbIKAMU CaMOCTOSITEILHOMN
UCCIIEIOBATEIbCKOW pabOThl HAa OCHOBE TIJIYyOOKMX 3HAHUH W IOCTOSHHBIX pa3MbIIUICHUH Haj
anreOpandyeckor 3amadeil (Wi mpoOJeMOi), ONMpENeIeHHBIM YPOBHEM MaTeMaTHYeCKOW WHTYWIIUH,
JOCTAaTOYHbIM YpOBHEM HH(GOpPMalMOHHON M OuOnMorpaguueckoi KyJbTypbl B Ipolecce IOHCKa
HeoOxoaumont nHpopmanuu (OI1K-1.3).

4. O0beM U coiepKaHKe TN CHUTITIHHBI

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

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

O0beM MHOW KOHTAKTHOM pabOThl M CaMOCTOSITENbHON pabOThl 00y4aroulerocs 1o JUCHUILUINHE
yKa3aH B yueOHOM IIaHe 00pa30BaTENbHON MPOTPaMMBbI.
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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 00yUeHHsT) 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 COAEPKAHUSA JUCHMILUIUHBI N0 pa3ieaaM (TeMam)

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

TeopeTnko-MHOXeCTBEHHBIE onepannu. OToOpaskeHus. Y MHOKEHHE 0TOOpakeHUi, 00paTUMOCTh
otoOpaxeHuil. UHbEeKTUBHBIE, CIOPHEKTUBHBIC U B3aMMHO OJTHO3HAYHBIE OTOOPaKEHUSI.
PaBHOCHIIBHOCTD 0OPAaTUMOCTH OTOOPAXKEHHS M €70 B3AMMHOM OJTHO3HAYHOCTH.

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

HO}ICT&HOBKI/I N UX YMHOKCHHUEC. Paznoxenue MMOACTAHOBKHU B IMTPOMU3BCACHUC HE3AaBUCUMBIX
[UKJIOB U B IPOU3BCICHUC TpaHCHO3I/II_[PII>'I. YeTHbIEe U HEUETHBIE INOACTaHOBKH.

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

DneMeHTapHbIe TpeoOpa3oBanms MaTpull. [IpuBeieHe MaTPUIIBI K CTYIIEHYATOMY BHIY C
HIOMOIIBIO AJIEMEHTAPHBIX IPe00pa3oBaHHN.

IToHsATHE CHUCTEMBI IMHENHBIX YPAaBHEHUN U €€ perieHus. HaxoxneHue peleHuii TpeyroiabHbIX,
TpaIeMEBUIHBIX U CTYNIEHYAThIX CUCTEM JIMHEHHBIX YypaBHeHU. [Iepexo k paBHOCHIIBHOM CUCTEME
JUHEHHBIX YpaBHEHUH C TIOMOIIBIO 3JIEMEHTApHBIX Mpeobpa3zoBanuii. Meton ['aycca mpuBeaeHus
CHCTEMBI JINHEHHBIX YPABHEHUI K PABHOCHJIBHOMY CTYIIEHYaTOMY BUIY.

O6H1ee TMIOHATUC ONIPCACIINTECIISA, BBIYUCIICHUC OHpCHeHHTCHeﬁ nopsiaka 2u3. COXpaHeHI/IC
OnpeaACIIMTEIA IPU TPAHCIIOHUPOBAHWH, U €T0 IMOBECACHUC ITPHU IEPECTAHOBKE CTPOK. IlousTue MHHOpa 1
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anreOpanyecKoro JOMOIHEHUS dJIEMEeHTa ornpeaenuTens. Teopema o pa3ioKeHUU OMpeaeIuTeNs 10
CTPOKE U €€ MpocTeime ciencTpus. [loBeeHne onpenemTelis Ipy JIEMEHTapHBIX MPeo0pa3oBaHMIX
CTpOK. BeIuncieHne onpeaeuTeneii MeToI0M MOHMKEHUS MOPsI/IKa ¢ TPUMEHEHUEM 3JIEMEHTapHBIX
npeoOpa30BaHUIA.

®opmyiibl Kpamepa aiist pelieHust CUCTEM JIMHEWHBIX YPABHEHHUIA.

CrnoxeHue 1 yMHOKEHUE MaTpull, ACCOLMaTUBHOCTh YMHOKEHHs. MyIbTUIUIMKaTUBHOE CBOMCTBO
onpenenurens. OOpaTHas MaTpulla U KPUTEPUI €€ CYIeCTBOBAHUS Ha SI3bIKE OIPeeIuTeNei.
Beruucnenue o0paTHoi MaTpUIbl C TOMOLIbIO IPHUCOEINHEHHON MATPUILIBI U C TIOMOIIBIO
3IIEMEHTAPHBIX IpeoOpa3oBaHuil cTpoK. MaTpuyHas HHTEPIPETAM CUCTEMBbI JIMHEHHBIX YPaBHECHHH.

Pazpen 1.3. KoMmiekcHBIE YHC/JI2a U MHOTOYJICHBI

[TonsiTue anredpanyeckoil onepannu Ha MHOXecTBe. [loHsTHE rpynIbl, KOsbLA, 0. [IpuMepsl
YHCJIOBBIX U MATPUYHBIX KOJIELL.

[TocTpoenne nossi KOMIUIEKCHBIX Yncell. Anredpandeckas 1 TPUTOHOMETpHUYECcKask OpPMBI
KOMIUIEKCHOTo yrcna. Onepanuu HaJl KOMIUIEKCHBIMU YHCIaMH B ajare0panyeckoil u
Tpuronomerpudeckor popme. IloHsaTHE MOITYIIST KOMILIEKCHOTO YHCIIA U CONPSIKEHUS K KOMILIEKCHOMY
YHCITy, TEOMETPUUECKUN CMBICT 3TUX MOHATUH. PellieHne KkBagpaTHBIX ypaBHEHUH B MOJI€ KOMILIEKCHBIX
yucen. opmyna Myaspa. M3Bnedenue KopHs U3 KoMiuiekcHoro uncia. Kopau u3 1 u ux
reoMeTpHUuecKas HHTEpIpeTaIusl.

[TocTpoeHue KoJblla MHOTOWIEHOB HaJ 110JIeM. Teopema o JeJIEHUH ¢ OCTaTKOM IS
MHOTro4IeHOB. [IoHsATHE eTUMOCTH U aCCOLIMMPOBAHHOCTH B KOJIbIle MHOrOWIeHOB. Hanbomnbimnit
00N 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 IPOU3BEIEHNE HEMPUBOAUMBIX COMHOXKUTeNel. Kopuu
MHorouseHa u Teopema besy. Ilonsatue kparnoctu kopHs MHorowieHa. Cxema ['opnepa. Haxoxnenue
PalMOHATIBHBIX KOPHEH MHOTOUWIEHA ¢ pallMoOHabHBIMU K03 punnentamu. Kpurepuit Ditzenmreiina
HEMPUBOJIMMOCTH MHOTOUJIEHA HAJ] TTOJIEM PAllMOHANIBHBIX Yncell. AnreOpandyecky 3aMKHYThIE MOJIS.
OcHoBHast TeopeMa anredpbl 00 anredpanyeckoil 3aMKHYTOCTH MOJIsl KOMIUIEKCHBIX uncell. Teopema o
pa3yIoKEHUN MHOTOWIEHA C AeWCTBUTENbHBIMU KO3 (UIIMEHTaMI Ha MHOXKUTENIN NIEPBOl U BTOPO
CTENEeHH HaJ| MOJIeM JIEHCTBUTENIbHBIX YHCEI.

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

[TonsiTHe MTMHENHOTO IpOCTpaHCTBA. BEKTOPHI U cKansapsl. [IpumMepsl TMHENHBIX TPOCTPAHCTB.
KoopaunaTtHOE NpOCTPaHCTBO. [TonnpoctpaHcTBa U UX NpocThie cBOMcTBA. [IpuMepsl
MOANPOCTPAHCTB. JIuneiiHas 000109Ka CHCTEMbI BEKTOPOB (KaK IpUMEp MOAIPOCTPAHCTBA) U
JIMHENHAs BBIPAKAEMOCTh BEKTOPA YEPE3 CUCTEMY BEKTOPOB.

JIuHeitHast 3aBUCUMOCTD U JIMHEWHAs! HE3aBUCUMOCTh CUCTEMBI BEKTOpOB. OCHOBHAsI TeOpeMa 0O
JTUHEHHON 3aBUCUMOCTH. ba3uc u pa3MepHOCTh IMHEHHOTO MpocTpaHcTBa. KOPpEeKTHOCTH orpeneneHus
pa3sMepHOCTH (PaBHOMOIITHOCTH JIFOOBIX IBYX 0a3MCOB JIMHEHHOTO MpocTpaHcTBa). HaxoxaeHue 6a3uca
JTUHEHHON 000JI0UKH CHUCTEMBI BEKTOPOB.

KOOpI[I/IHaTHaSI CTpOKa BEKTOpa B JAHHOM 0asuce U ee N3MEHECHHUE IIpHU NMepexoa€ 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 JTMHEHHOM 000I0UKH CUCTEMBI €€
CTPOK (cT010110B). MUHOpHBIN paHT MaTpullbl. Teopema o paHre MaTpuLbl (O COBNAZEHUN CTPOYHOTO,
CTOJIOLI0BOTO M1 MMHOPHOTI'O paHra). BeruncieHnue panra MaTpUIbl C IOMOILBIO 3JIEMEHTAPHBIX
npeoOpa3oBanuil. HaxoxxaeHue 6a3ucHOro MUHOpa MaTpUILbL.

OO61as Teopus cucTeM JIMHENHBIX ypaBHeHUU. Teopema Kponekepa — Kanemnnu.

[IpocTpaHcTBO pelieHUit OTHOPOIHON CUCTEMbI IMHEMHBIX YPAaBHEHUH U 3aBUCUMOCTD €0
Pa3sMEpPHOCTH OT paHra cucteMbl. DyHAaMEHTAJIbHASL CUCTEMA PEMIEHUA OJHOPOIHON CUCTEMBI
JUHEHHBIX ypaBHeHUU. CBSA3b 00IIETO pelieHrs HEOAHOPOHOM CHCTEMbI TUHEHHBIX YpaBHEHUH C
00IIIMM pEIICHUEM COOTBETCTBYIONIECH OJHOPOIHOM CUCTEMBI.

CymMa 1 nepeceueHue IByX MOANPOCTPAHCTB, CBSI3b MEXY UX pa3sMEPHOCTAMHU. Beruncienue
0a31COB CyMMBI H ITEPECEUCHUS JIMHEHHBIX 000JI0YEK IBYX CHCTEM BEKTOPOB. [IpsiMbie CyMMBI
MOANPOCTPAHCTB

Paznen 2.3. JIuneiinbie 0TOOpaskeHUs JUHEHHBIX MPOCTPAHCTB M OWJIMHelHbIe QYHKIMH

Jluneitable 0TOOpaXkeHUS TMHEHHBIX TPOCTPAHCTB, UX MpOoCcTeire cBoiicTBa. JIuneitHbie
onepaTopsl. IsoMopdHEIe mpocTpancTBa. M30MOpdHU3M MK Ty KOHEIHOMEPHBIM JTHHCHHBIM
MPOCTPAHCTBOM M KOOPJIMHATHBIM MPOCTPAHCTBOM. Spo u 006pa3 TMHEHHOTO 0TOOpakeHHUs, CBA3b
MEXy PAaHTOM H JeQEeKTOM JIMHEHHOTO 0TOOpaxeHuss. DakTop-IpoCTPaHCTBO U €CTECTBEHHOE
oToOpaxeHue. Aiaredpa TMHEHHBIX ONEPaTOPOB.

Martpuua auHeHoro oroopaxenus. CyliecTBOBaHNE JIMHEHHOTO OTOOpaKEeHUs € 3aJJaHHOU
matpuiei. 3omopdusm anreOpbl IMHEHHBIX ONIEPaTOPOB KOHEUHO-MEPHOT'O JIMHEHHOTO IPOCTPAHCTBA
U MaTpu4HOU anredpsl. I3MeHeHne KOOpAMHATHON CTPOKU BEKTOpa IPU JTMHEMHOM OTOOpaKEHUH.
Beruucnenue 6asuca siapa 1 oopasa JUHEHHOTo0 0TOOpakeHus, 3aJaHHOTro MaTpuLieit. I3meHenue
MaTpUILIbI IMHEHHOTO OTOOpaKEHUS MPHU NEPeXo/ie K HOBBIM Oa3ucaM.

XapakTepUCTUYECKUI MHOTOWIEH MaTPHUIIBI, €F0 COXPAaHEHHE MTPH CONPSKEHUN MaTPHULLBL.
XapakTepuCcTUYeCKUl MHOTOWIEH JIMHEHHOTro oneparopa. CoOCTBEHHbIE BEKTOPHI M1 COOCTBEHHbIE
3Ha4YeHUs JIMHeHoro onepaTopa. CoBnaieHue MHOKECTBA BCeX COOCTBEHHBIX 3HAUEHUH TIMHEHHOTO
orepaTropa ¢ MHOXKECTBOM BCEX KOpPHEH €ro XxapakTepucTuueckoro MHorowieHa. CoOCTBEHHBIE
HOJIPOCTPAHCTBA M HAXOXKJCHHE UX 0a3uCcoB. /J[naroHanu3nupyeMocThb JIMHEHHOTO OlepaTopa 1 ee
nocratounble ycnoBus. Teopema ['amunbrona — Kanu 006 aHHYIMpOBaHUY JIMHEWHOTO ONEpaTopa CBOMM
XapaKTepUCTUYECKMM MHOTOUWJIEHOM.

bununeitHble GyHKIIMY Ha TMHEWHBIX IPOCTPAHCTBAX U UX MaTpulbl. CUMMETpUUYHBIE
OunuHelHble (YHKIIMK U OPTOTOHANBHOCTD. [10M0%KUTENBHO OnpeeieHHble OMInHeiHbIe PyHKIMM Ha
neicTBUTENbHBIX IpocTpaHcTBax. Kpurepuit CuiibBecTpa MosoKUTEIbHON ONpPeeIEeHHOCTH
JeMCTBUTENBHOW CUMMETPUYHON OMIMHEHHON QyHKINY.

EBxinmnoBsl npoctpancTBa. [loHsTHe HOpMBI BekTopa. HepaBeHCTBO TpeyroiapHUKa, TEOpeEMa
[Tudaropa. JlnneliHas HeE3aBUCUMOCTh OPTOTOHAJILHON CUCTEMBI BEKTOPOB €BKIIU10BA POCTPAHCTBA.
ANTOPUTM JIOTIOJIHEHUSI OPTOTOHAJILHOM CHCTEMBI BEKTOPOB JI0 OPTOrOHaJIbHOTO Oa3uca. Haxoxnenue
6a3uca OpTOroHAJILHOTO JAOMOJHEHHUS JIMHEHHON 000I0UKH CUCTEMBI BEKTOPOB €BKJINI0BA
npocTtpancTBa. Merox oproronanusanuu ['pama — llImuara ans HaxoxaeHNs OPTOrOHAILHOTO 0a3uca
JUHEWHOU 000JI0OYKU CHUCTEMBI BEKTOPOB €BKJIMI0BA TPOCTPAHCTBA.

5. O06pa3oBaTe/ibHBIE TEXHOJIOTHHU

TexHomorus HpO6HeMHOFO 06yquHﬂ — ACMOHCTpanuAa Ha JICKOUAX W HPAKTUUYCCKUX 3aHATHAX
npoOsieMHbIX cuTyanuid. [Ipobremsl yaeOHOTO XapakTepa Kak mpaBuiio GopMyIHPYIOTCS B BUE 3a7a4 U
pemarTCA CTYACHTAMH CaMOCTOATCIBHO W Ha MPAKTHYCCKUX 3aHATUAX II0J PYKOBOJACTBOM U IIpHU



OcHoBHas npoeccroHalbHas 00pa3zoBareIbHas IporpaMMa
01.03.01 Marematuka
(MaremMaTrKa, aITOPUTMBI M aHAJIU3 JAHHBIX )

NOJIEP)KKE TperoaBaTens. Pemenne kaxoi 3aauu — 3T0 HE TOJIBKO (POPMYJIBI; OHO JOKHO UMETh
YETKYIO JIOTHYECKYIO CTPYKTYPY, COAEPKaTh HEOOXOIUMBIE 10Ka3aTeNbCTBA, NOSICHEHHS, KOMMEHTapHUH,
CCBUIKH Ha TEOPETHYECKUE (PaKTHI.

NHpopMallMOHHbIE TEXHOJOTMH: TEXHOJOIMH CMEUIAHHOrOo OOYy4YeHMs, MCIIOJIb30BaHHE
KOMIIBIOTEPHBIX IIPE3EHTAIN, 00eCIIeYeHHE CTYIEHTOB TEKCTAMHU JIEKIUH.

6. YueOHO-MeTOAMYECKOe 00ecreyeHre CAaMOCTOSITeIbHOIM padoThl 00y4YaroLUXCst

CamocrodrenbHas padoTa CTyIEHTOB COCTOUT B CIEAYIOIIEM: eKeHeIelIbHOe paboTa ¢
PYKOIIMCHBIMM U JIEKTPOHHBIMU KOHCIIEKTaMH JIEKLUH (MaTepralibl BBIAAIOTCS CTYAECHTAaM 110 MEpe
HE00XO0/IMMOCTH ), U3yUCHHE JIUTEPATYPhl YKa3aHHOH B pa3zesne § paboueil mporpaMMsl, BBIITOJHEHHUE
JIOMAIITHUX 3a/laHuH (3a/1aHus BbIIAIOTCS HA KaXX0M IIPAKTUUECKOM 3aHATUH, U, TP HEOOXOIUMOCTH, B
cucTeMe 3JIEKTPOHHOM MOIep KKK 00pa30BaTeIbHOrO npoecca «Moil yHUBEPCUTET»
https://uni.ivanovo.ac.ru), noAroToBKa K pelieHuro 3aa4, npeiaracMbix Ha 3k3ameHe (pa3padoTaHsbl
KOMILICKThI THIIOBBIX 33/1a4), IIOATOTOBKA K 3K3aMeHaM (BOIPOCHI U IPYTUE MaTepHAabl AJIsl CAa4n
9K3aMEHOB JOCTYITHBI KQXKJIOMY CTYJIEHTY Kak B OyMa)KHOM BUJE TaK U B cucteme «Moi
YHUBEPCUTET»). MeToInuecKue mocoOus o JAHHOMY KypCy HaXOIsTcsi B OMOIHOTEYHBIX (OHIAX
NBI'Y, ux BBIXO/IHBIC JaHHBIC MPEACTABICHBI B MPHJI0KEHUAX K paboyeil mporpamme. Tam xe
IIPEJICTaBJICHBI U IPYIMe METOAUYECKUE MaTepUalIbl 110 JaHHON AUCLIUIIIIMHE.

7. XapaKkTepHCTHKA OLEHOYHBIX CPEICTB /IS TeKYylLlero KOHTPOJISI YCIeBAeMOCTH H
NMPOMEKYTOYHOM aTTecTAllUM 00YUAIOIIUXCS 10 JUCIHUIINHE

HtoroBoii opMoii KOHTPOIIS SBISETCS YCTHBIM SK3aMeH. DK3aMEHAIMOHHBIN OUJIET COAEPKUT 2
Bonpoca. Kpome Toro, cryzneHTy Bblaaercs 3agada. OTBET Ha KaXK/blil BOIPOC OLIEHUBAETCS OTIECIBHO
CJIEAYIOIIMM 00pa3oM.

Kputepun u mkasa onieHKH 0TBeTAa HA IK3aMeHAIlMOHHBbIH BONPOC.

Ecnu cTyneHT neMOHCTpUpYyeT 3HAaHHME OCHOBHBIX IMOHSATUH M KIACCUYECKUX PpEe3YyJIbTaTOB
anreOpsl, BXOASIINX B IPOrpaMMy 9K3aMeHa, TO OIIEHKA JOJIKHA OBITh MOJIOKUTEITHHOM.

Ecnu Hapsiny ¢ mepeyucieHHBIM BBIINIE CTYAEHT OCMBICIEHHO BOCIPOM3BOAMT JOKA3aTeIbCTBA
MaTEeMaTUYeCKNX TEOpeM, YETKO M aKKypaTHO (GOpMYJIUPYeT MaTeMaTHYeCKHe BBICKA3bIBAHMUS,
JEMOHCTPHUPYET TIIYyOOKHE 3HAHUS U JOCTaTOYHBIA YpPOBEHb MATEMAaTHUYECKOW KYyIbTYphI, TO €My
BBICTABIIIETCS JIMOO OLIEHKA «XOPOILI0Y JTUOO0 OLEHKA «OTIMYHOM.

Ecnu Hapsigy ¢ m[epedyuclIeHHBIM BBIIIE CTYAEHT YMEET CaMOCTOSITEIbHO JOKa3bIBaTh
MaTeMaTU4YeCKHe TEOPEMbl Ha OCHOBE TNIYOOKHX 3HAHUW M MATeMaTHYEeCKOW MHTYHUIIMH, CIIOCOOEH K
HAyYHOU JAMCKYCCHUU M K CAMOCTOSITENIbHOM HCCIeI0BaTeNIbCKON IeATEeIbHOCTH B 00JIACTH MaTeMaTHKH,
TO €My BBICTABIIIETCS OLIEHKA «OTIIMYHOY.

Kpurtepun u mkaja olleHKH pelieHus 3a1a4M:

OneHka «yJOBIIETBOPUTEIBHO» CTABUTCS, €CIU CTYJEHT 3HaeT MOAXOJbl M METOAbl pelleHus
MPEeAJIOKEHHOM eMy 3aJjauM, HO B IIPOLIECCE PEIICHUS IOMYCTUII CYIIECTBEHHYIO BBIUMCIUTEIbHYIO WIH
JIOTHYECKYIO OIIHOKY.

OreHKa «XOpPOIIO» CTABUTCS, €CIH 3a/ladya pellieHa MPaBIIbHO (WM C He3HAYUTENbHOMN OIMOKOM,
KOTOPYIO CTYJI€HT CaMOCTOSATEIbHO YCTPAHUII 110 X0y OTBETA), HO PEIICHUE ClIeTaHo Mo «(HOopMaTbHOM
CXeMe» M He MOJIKPEeIUISIeTCs TITyOOKHUMH 3HAHHUSIMH.

O1eHKa «OTIIMYHOY» CTaBUTCS, €CITH 3ajja4a pellieHa MPaBUiIbHO (MJIM ¢ HE3HAYUTEIbHON OMMUOKOMH,
KOTOPYIO CTYACHT CaMOCTOSITEIbHO YCTPAaHWUI IO XOJy OTBETa) M MPU ITOM pEUICHHE 3aJa4u
MOAKPETUIIETCS TITyOOKMMH 3HAHUSMH M BBICOKHM YPOBHEM MaTEMaTHUYECKOW KYIbTYPHI.

KpuTtepun u mkana uToroBoi OlieHKN Ha IK3aMeHe.
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B kadecTBe MTOTOBOW OLIEHKH OEpercsi pe3ylbTaT OKPYIJICHHS CPEAHEr0 3HAUYEHUS CIEIYIOIIUX
TpeX MoKa3aTesel: OlleHKa OTBeTa Ha IMEepBBbIA AK3aMEHALMOHHBIA BOIMPOC, OLIEHKA OTBETa HAa BTOPOil
HK3aMEHAIMOHHBIN BOMPOC, OLIEHKA PEIICHUS 3a/1a4H.

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

OcHoBHas JUTeparypa:

1.Koctpukun, A.M. Beenenue B anredpy : yuebnuk / A.W. Koctpukun. - M. : MITHMO, 2009.
Y. 1. OcuoBbl anredpbr. - 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 anredpy : yueonuk / A.M. Kocrpukun. - M. : MITHMO, 2009.
Y. 2. Jluneiinas anre6pa. - 368 c. - ISBN 978-5-94057-454-5 ; To e [DnekTpoHHBIA 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

JlonoTHUTEIbHAS 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 [Dnektponnsii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=63274

Pecypchbl nHDOpMaIIMOHHO-TEICKOMMYHHKAIIMOHHOM ceTH «HTepHeT»:

CucremMa d3JIEKTPOHHOH TOJJICPKKH oOpa3oBareiapbHOro rmpomecca «Moil  yYHUBEPCHTET»
https://uni.ivanovo.ac.ru

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

[TpodeccnonanpHbie 6a3bl TaHHBIX U HHPOPMAIIIOHHO-CIIPABOYHBIE CHCTEMBI:

ObC «YHuBepcureTckas oubanoreka ommain» Www.biblioclub.ru;
http://lib.ivanovo.ac.ru/index.php/polnotekstovye-resursy/ebs-universitetskaya-biblioteka

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

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

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

9. MatepunajbHO-TeXHHYeCKoOe o0ecneyeHue T CIUTIIHHBI

Y4eOHble ayIUTOPUH:

- JUId TIPOBEJICHUS 3aHATUH JIGKLIMOHHOTO THUIA C KOMIUJIEKTOM CHEIMaIM3HpPOBAHHOM ydueOHOM
MeOenu W TEeXHUMYECKUMHU CpelCTBaMU OOYyYeHHMs, CIHyXallUMU JUIsl TpeJoCTaBlIeHUs y4dyeOHOU
uHpopManuu O0JIBIION ayIUTOPHH;

- JUIsl TPOBEIEHUs 3aHATUM CEMUHAPCKOTO THUIA, KOHCYJIbTAllUW, TEKYIIEro KOHTPOIS |
POMEKYTOYHOU aTTECTAIlMM ¢ KOMIUIEKTOM CIEIMATU3UPOBAHHON yueOHON MeOenu U TeXHUYECKUMHU
cpencTBaMu OOy4YeHUS;

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

JleMmoHCTpanoHHOE 000PYAOBAaHUE: JOCKA, TPOEKTOP [ PE3eHTaUi.

ABTOp(BI) padoueii mporpaMMsbl AUCUMILIMHBI: Ipodeccop kadeapsl pyHIaMeHTaTbHOM
matemaTuku MBI'Y, nokrop ¢pusnko-matemarnyeckux Hayk Azapos [Imutpuit Hukomnaesuu
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[IporpaMmma paccMoTpeHa U yTBEpiKJIeHa Ha 3aceiaHuu Kadeapsl GyHI1aMeHTaIbHON MaTeMaTUKH

«30» aBrycra 2024 r., nporokon Ne 1

[Tporpamma oGHOBIIEHA

poToKoJ 3acenanus kadgeapsl Ne 1 ot «29» aBrycra 2025 r.
CornacoBaHo:

PykoBoautens OII IO.A. Xammuna

(mozmucs)

[Tporpamma oGHOBIICHA

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

(mozrucs)

[Tporpamma oGHOBIIEHA

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

(mozrucs)



