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1. IEJIX OCBOEHUA N CHUIIJINHBI

Ienbto kypca "JIokanbHO BBIIYKJIBIE IIPOCTPAHCTBA" SIBISCTCS U3YUYEHUE OCHOBHBIX ITOHATUI, METOAOB U UEH TEOpUU
JIOKaJIBbHO BBIMYKIIBIX IIPOCTPAHCTB, KOTOPHIE SBIISIOTCS BaKHBIM HHCTPYMEHTOM B COBPEMEHHOM (DYHKITHOHATBHOM aHAIN3E
U €T0 IPUIOKEHHIX.

3a/:[aanI/1 N3YUCHUA TUCHUIUINHBI ABJISIOTCA:

* VI3ydeHne OCHOBHBIX OIIPEIENICHNI U CBOMCTB JIOKAIBHO BBITYKJIBIX TPOCTPAHCTB, BKIIIOYAs IIOJIyHOPMBI, TOIIOJIOTHH,
CBSI3aHHBIC C HUMH, U Pa3INYHBIC KJIACCHI TAKUX MPOCTPAHCTB (0aHAXOBHI, THIILOEPTOBEI U JP.).

* OcBOEHUE METOAOB IOCTPOCHUS U aHAIN3a JIOKAJIbHO BBIITYKJIBIX IPOCTPAHCTB, UX AYalIbHbIX IIPOCTPAHCTB, a TAKKE TAKUX
BaJKHBIX TEOPEM Kak TeopeMa XaHa-banaxa.

» ®opMUpOBaHNE Y CTYACHTOB MOHUMAHH MECTA ¥ POJIU JIOKATBHO BBIMYKIIBIX IPOCTPAHCTB B paMKax (PyHKIIMOHAIEHOTO
aHaJIM3a U ero CBsI3U C APYTMMH 001acTAMHU MaTeMaTUKH.

* JleMoHCTpauus TOro, Kak JJOKaJbHO BBIMYKJIbIE MPOCTPAHCTBA UCHOIB3YIOTCS Il MOACTHPOBAHUS U PELICHUS 3a/1a4 B
(hYHKIMOHAIFHOM aHalm3e, Teopud quddepeHnanbHbIX ypaBHEHHUH, TCOPUU BEPOSITHOCTEH, M IPYTHX 00IacTAX.

* Pa3BuTHE HABBIKOB UCIIOJIb30BaHUS A0CTPAKTHBIX MaTEMAaTHUYECKUX KOHCTPYKUUI U1 aHaIu3a CJIOXKHbBIX MaTeMaTHYeCKUX
MoJeIel U TIOHUMAaHHS UX CBOMCTB.

® CTI/IMyJ'II/IPOBaHI/Ie CIIOCOOHOCTH OPHUEHTHPOBATHCA B COBPCMCHHBIX JOCTHIKCHUAX (l)yHKI_II/IOHaJ'ILHOl"O aHalJlu3a u €ro
MNPUMCHCHUAX, a TAKIKC paCIINPCHUC 3HAHUH JJIL pCHICHU A MPAKTUYCCKUX MATCMATHYCCKUX 3a4ad Ha COBPEMCHHOM YPOBHE.

* CopeiicTBue Pa3BUTHIO MaTeMaTHICCKON KYJIBTYPBHI, TTO3BOJISIONICH 6y,Z[yH.II/IM creguajInucraM CaMOCTOATEIIBPHO OCBAUBATh
HOBBIC MATCMATHUYCCKUEC MCTOABI U 3(1)(1)CKTI/IBHO TMPUMEHATH UX MJIA PEIICHUA 3a/1a4 B PA3JIMYHBIX IMTPEAMETHBIX obmacTsix.

PeSyJ'ILTaTLI 06yLl€HI/I${ O IUCUUINIMHE HAITpaBJICHbI HA JOCTHXKCHUEC NHAUKATOPOB!:

OIIK-1.1. O6nanaer pyHAaMEHTAIBHBIMU 3HAHHSAME, HEOOXOIUMBIMU LTS (POPMYITUPOBAHHS U PELICHHS aKTYaJIbHBIX H
3HAYMMBIX TPOOJIEM MaTeMaTHKH

OIIK-1.2. IleMOHCTpHpYET yMEHHS PEIIaTh aKTyalIbHbIC U 3HAUAMBIC 3a1a9H, (GOpMyIHpYyeMbIC B pAMKaX MaTeMaTHICCKUX
HayK

OIIK-1.3. ViMeeT HaBBIKM pELICHUS aKTYyaIbHBIX M 3HAYUMBIX ITPOOJIEM MaTEeMaTHKH

OIIK-2.1. Nmeer IpeaACTaBJICHUC 00 OCHOBHBIX noaxonax K IoCTpOCHHIO U UCCIICAOBAHUIO MATEMATUYCCKUX MoJjienel B
COBPEMCHHOM €CTECCTBO3HAHUM, TEXHUKE, DKOHOMHUKE U YIIPABJICHUU

OIIK-2.2. JIleMOHCTpUpPYET YMEHHUS IPOBOAUTH aHAIN3 MATEMAaTHYECKUX MOJIeIell B COBDEMEHHOM €CTECTBO3HAHUH,
TEXHUKE, SKOHOMHKE U yIIPABICHUN

OIIK-2.3. VimeeT mpakTHYECKUI OIBIT CO3/IaHUS M MCCIIEIOBAHM MaTeMaTHUSCKUX MoIeneil 1 pa3paboTKu TeopHil U
METOJOB AJIS UX OIIMCAHUS

ITK-1.1 [leMOHCTpHpPYeT 3HAHNE OCHOBHBIX TEOPETHUECKUX MOJIOXKCHNI U METONOB B 0OJIACTH ITPOBOAUMBIX HAYIHBIX
HCCIIEA0BaHUN

ITK-1.2. lemoHCTpUpyeT yMeHUS cOopa U aHaIM3a HHPOPMAIHH 110 TEMaTHKE IIPOBOIUMBIX HCCICIOBAHUI

ITK-1.3. ImeeT mpaKTHYECKHIf OIBIT YCTAHOBJICHNS HOBBIX (DAKTOB M 3aKOHOMEPHOCTEH B 00J1aCTH HAayJHBIX HCCISIOBAHUN

2. MECTO JUCHUIIVIMHBI B CTPYKTYPE OIIOII

Iuxor (pazmen) OITOIT: b51.0.03

2.1 TpeGoBaHus K NpeIBaAPUTEIbHOI MOATOTOBKE 00y4aI0IIErocs:

Jlns ycriemHoro 0CBOSHUs AUCLMILIMHBI HE0OX0AUMBI 3HAaHUS AUCLHUILINH «MaTeMaTH4ecKuil aHanu3y, «JIuneitnas
anreopay, «IuddepeHnnanbubie ypaBHEHUY, « DYHKIIMOHATBHBIN aHaIN3», « KOMIUIEKCHBIN aHaJH3Y.

HOHOJ’IHHT@J’ILHHG TJ1IaBbl KOMITIJICKCHOT'O aHAJIn3a

ITpeo6pazoBanue Pypre BEKTOPHOZHAYHBIX (PYHKIHUI

2.2 JIucuMnJuHbI M MPAKTHKH, 1JIS KOTOPbIX OCBOEHUE JAHHOW JUCHHMILIMHBI (MOAYJ/Is1) HEO0OX0AUMO KAK
npeauiecTByouiee:

3HaHUS 110 NaHHOW AUCIMIDIMHE MOTYT OBITh ITOJIC3HBI JIJISl HAYYHO-HUCCIIEIOBATENbCKOM pabOThI CTYIEHTOB.

BLI]I)O)K,Z[CHHBIC OBOJIFOHMOHHBIC YPaBHCHHS B 0aHaxOBBIX IMPOCTPaHCTBAX

O06001menHbIe cHMMETpHN TU((epeHnnaTBHBIX YPABHEHUIH
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ITpownsBosacTBEeHHAS MpaKTHKA (HAyIHO-TIEAArOTHYECKas TPAKTHKA)

[TpousBoaCTBeHHAs MpaKTUKA (IPEIIUILIIOMHAS IIPAKTHKA)

ITpousBoaCTBEeHHAS MPAaKTHKA (HAYIHO-HCCIIEIOBAaTEIbCKas paboTa)

3. KOMIETEHIIMY OBYYAIOIIETOCSI, ©OPMUPYEMBIE B PE3Y.JIbTATE OCBOEHHSI JUCIAILIAHBI
(MOZY.JIs)

OIIK-1: Cnocoden ¢popMy/IMpOBaTh U pelIaTh aKTyaJbHbIe U 3HAYMMBbIe TPO6IeMbI MATEMATHKH

3HaTh:

OCHOBHBIC [TOHATUS, TEOPEMBI U METOJIbl TEOPUU JIOKAJIBHO BBIITYKJIBIX IPOCTPAHCTB, BKIIIOUAs! UX TOIOJIOTUYECKYHO
CTpyKTypy. OCco3HaeT PoJIb TOKATBHO BBIMYKIIBIX IPOCTPAHCTB B (PYHKIIHOHATBHOM aHAIN3E U UX CBS3b C IPYyTUMU
paszenaMy MaTeMaTHKH.

YMerh:

MPUMEHATH METO/IbI TCOPUH JIOKAJIBHO BBIIYKJIBIX IIPOCTPAHCTB AJIA PEIICHHA TCOPETUUCCKUX U IPUKIIaJHBIX 3a1a4 B
MaTeMaTHKE U CMEXHBIX 00JacTsax. CrrocoOeH caMOCTOSTEILHO AHAJIM3UPOBATh U UHTCPIIPECTUPOBATH CBOMCTBa KOHKPCTHBIX
JIOKAJIbHO BBIMYKJIBIX MTPOCTPAHCTB, UCIIOJIB30BATh UX IJIA IIOCTPOCHUA U UCCICAOBAHNUA MATEMATUICCKUX Mozxenef/i, a TaKXe
MPUMEHATH ClICHUATIM3UPOBAHHBIC METOAbI (byHKLII/IOHaHbHOFO aHaJin3a Uil peIICHU CI0XKHBIX 3a1a4.

Baagern:

HaBBIKAMU CAMOCTOSTEIHHON MOCTAHOBKH U UCCIICAOBAHUS MATEMATHYECKHX 3324 B 00JIACTH JIOKAIBHO BBITYKIIBIX
npoctpadcTB. CocoOeH aHAM3UPOBAaTh MaTEMaTHYECKYIO JINTEPATYPY, (POPMYIHPOBATh TUIIOTE3HI M JOKA3hIBATh
MaTeMaTHYECKHe YTBEPKICHHSI, CBSI3aHHBIE C JIOKAIFHO BBITYKIBIMH MIPOCTPAHCTBAMH. J|eMOHCTPUPYET TOTOBHOCTH K
MPOBEICHHUIO CAMOCTOSITEIIBHBIX MCCICIOBAHUI U IIPUMEHEHHIO TOIYYCHHBIX 3HAHUH K PEIICHHUIO CII0KHBIX TPOOIIEM.

OIIK-2: Cnioco0eH cTpOUTh U AaHAJIM3MPOBATH MATEMATHYECKHE MOJEJIH B COBPEMEHHOM eCTECTBO3HAHNHU, TEXHUKE,
IKOHOMHKE ¥ YNPaBJIeHUH

3HaTh:

OCHOBHBIE ITOJIXO/IbI K IIOCTPOEHHIO M UCCIICIOBAHNIO MATEMAaTHUECKUX MOJIEICH, OCHOBaHHBIX Ha MCIIOJIb30BAHUU
(hYHKIMOHAIFHOTO aHAJIM3a M JTJOKAIBHO BBITYKJIBIX IIPOCTPAHCTB B COBPEMEHHOM €CTECTBO3HAHWH, TEXHUKE, SKOHOMHUKE U
YIIPaBICHUU.

YMmers:

MPUMEHSITh METOIbI aHAJH3a JIOKAFHO BBIMYKJIBIX IPOCTPAHCTB IS HCCISIOBAHNS CBOMCTB MATEMAaTHUECKUX MOJIEIEH,
BO3HHKAIONINX B PA3IMYHBIX 00JIACTSIX, TAKUX KaK Teopust AU PepeHIIMANbHbIX YPaBHEHHIA, TEOPHS BEPOSTHOCTEH,
00paboTKa CUTHAJIOB.

Baanern:

HaBBIKAMH CO3/IaHMS M UCCIICTOBAHU MaTEMaTHIECKAX MOJIeNell, OCHOBaHHBIX Ha HCITOJIF30BAaHHH JIOKAJIBHO BBITYKJIBIX
MPOCTPAHCTB.

ITK-1: CnocodeH NpoBOINTH HAYYHO-HCCIIEN0BATENLCKYIO PAa6oTy B 00/1acTH 1H(pdepeHIHANLHBIX yPaBHeHHIT

3HaTh:

OCHOBHBIC TCOPETHUCCKHUEC IMMOJIOKCHUA U METOAbI TCOPHUHU JIOKAJIBHO BBIITYKJIBIX IIPOCTPAHCTB, BKIIKOUAS UX IPUMCHCHHUC B
obmactu q)yHKI_II/IOHaJ'H)HOI‘O aHaJIn3a U CMCXKHBIX 06nacmx, a TaKXK€ B ITPOBOJANMBIX HAYYHBIX UCCIICTOBAHUAX.

YMmers:

3¢ dexTHBHO COOMPATh U AHANU3UPOBATH HH(POPMALIUIO U3 HAYUHBIX ITyOIUKAIMHA U JPYTHX UCTOYHUKOB IO TEMaTHUKE
HCCIIEIOBaHUI B 00JIACTH JIOKAJIEHO BBIMYKJIBIX IPOCTPAHCTB.

Baanernb:

HaBbIKaMU NIPOBEACHNA CAMOCTOATCIIbHBIX HCCIIeIOBaHUM B 00JIaCTH JIOKAJbHO BBIITYKJIBIX IMTPOCTPAHCTB, BKJIIOYasA
MOCTAaHOBKY 3a/Ja4, (bOpMyJ'lPIpOBaHI/Ie TUTIOTE3, MOCTPOCHUEC JOKA3ATCIIbCTB U MHTCPIIPCTANIO ITOJTYUCHHBIX PE3YJIbTATOB.

B pe3yjibTaTe 0OCBOCHUS TUCHUILINHBI oﬁyqamumﬁcn JOJIKCH

3.1 |3narnb:

3.1.1 [ ocHOBHBIC TOHATHS, TEOPEMBI I METOABI TEOPUH JIOKAIBFHO BBITYKJIBIX TPOCTPAHCTB, BKIFOYAs HX
TOTOJIOTHYECKYIO CTPYKTYpy. OCO3HAET POJIb IOKATBHO BBIMYKIIBIX IPOCTPAHCTB B (DYHKI[HOHATBHOM aHAIH3e
U HUX CBS3b C APYTHMH pa3/ielaMi MaTEMaTHKH.
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3.1.2

OCHOBHBIC ITOAXOAbI K ITIOCTPOCHUIO U UCCICAOBAHUIO MAaTEMATUICCKUX MOHCHeﬁ, OCHOBAHHBIX Ha
HCII0JIb30BaHUN (byHKHI/IOHa.HI)HOFO aHaJin3a U JIOKaJbHO BBITYKJIBIX IIPOCTPAHCTB B COBPEMECHHOM
€CTCCTBO3HAHUH, TCXHUKEC, DKOHOMHUKE U YIIPABJICHUH.

OCHOBHBIE TCOPCTUUICCKHUE IMOJOKCHUA U METOAbI TCOPUU JIOKAJIbHO BBIITYKJIBIX IPOCTPAHCTB, BKJIIOUAA UX
MNPUMCHCHUC B obmacTi (l)yHKL[I/IOHaJ'ILHOFO aHalln3a U CMECXKHBIX 06nacmx, a TaKKE€ B IIPOBOAVMBIX HAYIYHBIX
HUCCIICAOBAHUAX.

3.2

YMeTh:

3.2.1

HPUMEHSTH METO/IbI TEOPHH JIOKAJILHO BBITYKIJIBIX IIPOCTPAHCTB JUIsl PELICHUS TEOPETHIECKUX U IPUKIIATHBIX
3a7a4d B MaTeMaTHKE M CMEXHBIX o0sacTsax. CIiocoOeH caMOCTOATEIRHO aHATIM3UPOBATE M HHTEPIPETHPOBATH
CBOMCTBA KOHKPETHBIX JIOKAILHO BBIMYKJIBIX IPOCTPAHCTB, UCIIOJIb30BAThH UX JUIS TIOCTPOCHHS U UCCIIEA0BAHMS
MaTeMaTHYECKHX MOJIENICH, a TAaKKe IPUMEHSTh CIELHUAM3UPOBAHHbBIC METOAB! (DYHKIIMOHAIIBHOTO aHaIn3a
JUTSL pEIICHUS CITOXKHBIX 3a1a4.

322

ITpuMeHSTh METOIbI aHAJTH3a JIOKAIBHO BBIMYKJIBIX MTPOCTPAHCTB JIJIsl KCCICTOBAHUS CBONCTB MAaTEMaTHYECKUX
MO/IeNel, BOHUKAIONINX B PA3INIHBIX 00JIACTSIX, TAKUX KaK Teopus AuddepeHnanbHbIX ypaBHEHUH, TEOPHS
BEpOSTHOCTEH, 00pabOTKa CUTHAJIOB.

323

O¢dexTnBHO cOOMPATh M AHATM3UPOBATH HH(MOPMAINIO U3 HAYIHBIX ITyONUKAIMi U APYTUX NCTOYHUKOB IO
TeMaTHKE HCCIIEA0BaHUI B 00JIaCTH JIOKAJIBHO BBITYKIIBIX IIPOCTPAHCTB.

3.3

Baagern:

33.1

CaMOCTOSATEIBHON IIOCTAHOBKH M FICCIICIOBAaHHUS MaTEMAaTHYECKUX 3a/1ad B 00IACTH JIOKAJIBHO BBITYKJIBIX
npoctpaHcTB. CrlocoOeH aHaNIN3UPOBAaTh MATEMATHUECKYIO IUTEPATYPY, GOPMYITUPOBATh THIOTE3HI U
JIOKa3bIBaTh MaTEMATUYECKUE YTBEPIKICHUS, CBA3aHHBIE C JIOKAIILHO BBITYKJIBIMU IIPOCTPAHCTBAMMU.
JleMOHCTpUpYeT TOTOBHOCTh K IIPOBEIEHUIO CAMOCTOSITENIBHBIX UCCIEIOBAHUN 1 IPUMEHEHUIO IOJIY4EHHBIX
3HAHMUH K PEHICHHIO CIOKHBIX MPOOIEM.

332

Co3aHus ¥ UCCIIENOBAHUS MATEMATHUCCKUX MOJENeH, OCHOBAHHBIX Ha UCIIOJIB30BAaHUH JIOKATBHO BBIMTYKIIBIX
MIPOCTPAHCTB.

333

Hasrpikamn TIPOBEACHUSA CaAMOCTOATCIBHBIX HCCIICIOBAaHUN B 00J1aCTH JTOKAJIbHO BBIITYKJIBIX ITPOCTPAHCTB,
BKJIIO4asi IOCTAaHOBKY 3a/J1a4, (I)OpMyJ'II/IpOBaHI/IC TUIIOTE3, MMOCTPOCHUE N0KA3aTCIbCTB U UHTEPIPETALIUIO
MOJIYYCHHBIX PE3YJIIbTATOB.

4. OFBEM JMCLUIIIMHBI (MOY.JIST)

O6Lwasn TpyaoemMKocTb

33ET

YacoB 110 yueOHOMY IUIaHy

AyIUTOPHBIC 3aHATHS
camocTosTenpHas pabora

KOHTaKTHas pabora: 34,2

108 Bunbl KOHTpOJNISL B cemecTpax:
B TOM YHCJIC

34 3aueThl 2

73,8

HKP: 0,2
5. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHBI (MOYJIST)
Kon HaumeHoBaHue pa3/1e/ioB U TeM /BU/A 3aHATHS/ Cemecr | Hacos JlutepaTtypa
3aHATH p / Kvypc
Pazgen 1. CiekTpaJibHble CBONCTBA U PeryJisipHOCTD
1.1 CrextpanbpHOe oToOpakeHns /Jlex/ 2 4 J1.1
JI1.2J12.1J13.1
512233
1.2 Monyrpymmsi /Jlex/ 2 16 JI1.1
JI1.2J12.1J13.1
313233
1.3 Ananutudeckue noxyrpynist /JIex/ 2 4 JI1.1
JI1.2J12.1J13.1
313233
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1.4 BrmonaeHne oMamHuX padoT, MOATOTOBKA K KOHTPOJIBHBIM paboTaMm. 2 36,9 J1.1
[onroToBka k 3auety. /Cp/ JI1.2J12.1J13.1
2102233
Paznen 2. Bo3amyuieHus u annpoxkcuManus
2.1 BosMmylneHus orpaHUueHHbIX JIMHEHHBIX oniepaTopoB /JIek/ 2 4 JI.1
JI1.2J12.1J13.1
313233
2.2 BosMmymenns 6eCKOHEYHO MaJibIX 00pa3yrOMINX aHATUTHYECKIX 2 4 J1.1
nosyrpymn /JIex/ JI1.2J12.1J13.1
313233
23 Bo3mymenns 6ecCKOHEYHO MaIIBIX 00pa3yIOIUX MOy pynIT cxatus /JIex/ 2 2 J1.1
JI1.2J12.1J13.1
2102233
2.4 BeImnonHeHe AOMAITHUX pa0oT, MOATOTOBKA K KOHTPOJILHBIM padoTaM. 2 36,9 JI.1
INonroroska x 3agery. /Cp/ JI1.2J12.1J13.1
313233
Pa3gen 3. Mnasi koHTaKkTHas padora
3.1 VHnuBuayansHble KOHCYIBTAINY, TeKyIHit KoHTpoib /MKP/ 2 0,2 JI1.1
JI1.2J12.1J13.1
6. ®POH/JI OHEHOYHBIX CPEJACTB
6.1. IlepeyeHb BH/1I0B OLICHOYHBIX CPEACTB
1. Hoxman

2

.Bompocs! k 3auery

6.2. TunoBkle KOHTPOJIbHBIC 3a1aHUSl U UHBIEC MATEPHUAJIBI 1/ TeKy[lleﬁ aTTeCTallui

Tembl qoKIaI0B:

1
2
3
4
5
5.
6
7
8
9
1

. PaBHOMepHO HempepbIBHBIE MONTYPYIIIBI TMHEHHBIX OTPAHUYEHHBIX ONIEPATOPOB
. CUJIbHO HENpPEpbIBHbIE NOIYTPYIIBI OTPAHUYEHHBIX JTUHEIHBIX ONIEpPaTOPOB
. Teopema Xuse - Mocuapt

. Teopema Jlromepa - @uinurnca

. Ilomyrpymnmet

I'enepartop nomyrpynm

. Pazpemaromniyie noxyrpynisl 0nepaTropom

. Bo3mymenus 6eckoHEUHO MaJIbIX 0OPa3YIOIIUX MOTYTPYIIIT CXATHS

. Bo3mymiennst 6ecKoHEUHO MaJIbIX 00Pa3yIOINX aHATUTHIECKUX TTOIYTPYIII
. OnHopo/HAas 3a/1a4a HA4aIbHOIO 3HAYEHUS

0. HeogHopoaHast 3a1a4a HAYaIbHOTO 3HAYCHUS

6.3. TunoBbIe KOHTPOJIbHBbIE€ BOIIPOCHI M 3aIaHUA I HpOME)l(yTO‘IHOﬁ aTrecTalumn

Bompocksr k 3auery:

1
2
3
4
5
5.
6
7
8
9
1

. PaBHOMEpHO HenpepbIBHbIE NOITYPYIIbI TMHEHHBIX OTPAaHNUEHHBIX ONEPaTOPOB
. CHJIbHO HENPEPhIBHBIC OIYTPYIITB OTPAHNICHHBIX JTMHEHHBIX OIEPaTOPOB
. Teopema Xusute - Mocuapl

. Teopema Jlromepa - Oumnumnca

. Homyrpymnmst

I'enepaTtop nomyrpynm

. Pazpemarorye noxyrpymisl 0nepaTropom

. Bo3mymienns OeCkOHEYHO MaJIBIX 0OPA3YFOIINX ITOJTYTPYIIT CHKATHS

. Bo3mymenns 6eckoHeUHO MaJIbIX 00pa3yIOMNX aHATUTHIECKHX MTOIYTPYIT
. OpHOpOAHAs 3a/1a4a HAYAJIHHOTO 3HAYCHUS

0. HeognopoaHas 3a1aya Ha4aabHOTO 3HAYCHHUS

6.4. Kputepuu onieHuBaHUA

Kpurepuii BeicTaBneHMs 3a4eTa:
[IponomkuTenbHOCTH 3aueTa — 90 MUHYT. 3a Ka)KI0€ BBITIOJTHEHHOE 3aJIJaHie OUJIeTa CTYICHT MOXKET MOJIYJUTh OT 1 110 3
6amtoB. Ecin 3a1anue BHITIOJIHEHO TIPAaBUIILHO, TO OHO OIleHHBaeTcs 3 Oaymmamu. Eciu 3ajaHue BBITTOTHEHO ¢ ONIHOKaMU, TO
0asuIbl CHIKAIOTCS B 3aBUCUMOCTH OT KOJIMYECTBa JOMYIIEHHBIX omnOok. Eciu nomyiena oqna omubka, To 34aHne
OIlleHUBaeTCs 2 OaiaMu, JONYIIeHbI [Be omnOKK — 1 6ayn. Ecimu qomyiieHo 6oee MByX OMHOOK B 3aJaHUH WIN CTYACHT HE
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BBITIOJTHWII KaKoe-Ti00 3a1anue u3 OmiieTa, To 3a Hero oH mnoydaet 0 6amioB. MakcuManbHOE KOJIMYECTBO OAJIIOB 3a 3a4eT
—6.

IIpu noaBeIeHUH UTOTOB YIUTBHIBAIOTCS PE3YNIbTAThl TEKYIIEH arTecTaliu. [1oydeHHbIe 32 TEKYIIYIO ATTECTAINIO OaJITbI
CYMMUPYIOTCS C OaJlITaMU, TTOJTyIEHHBIMHE 33 KaXIbIH 3TaIl IIPH MTPOXO0XKICHUN IIPOMEKYTOUHON aTTECTAIIHH:

Ouenka "He 3a4TeHO" BhICTABIISACTCS 32 19 U MeHee 0alIoB;

Orenka "3auteHo" BeicTaBisercs 3a 20 u OoJiee 0asIoB:

20-26 6amioB (ypoBeHb 1);

27-30 6aynoB (ypoBeHb 2);

31-36 6amnoB (ypoBeHb 3).

Onucanue mokasaTesell ¥ KpUTEPHEB OIICHIUBAHUS KOMITSTCHITUH JUIs TOKJIa a:

B cemectpe 3 noxmama. Ha noxman otBogutes 15-20 MuHyT B KOHIIEe aps! (Kaxmyro mapy | gokman). Kaxmsrit ctyneHT
TOTOBUT JIOKJIaJ IT0 OJTHOM U3 MPENJIOKEHHBIX TeM. MaKCUMallbHOE KOJTMYECTBO 0alIoB 3a AoKiazbl - 30.

Ouenka "3auteHo" BeicTaBisieTcs 3a 20-30 6amios, "He 3auTeHo" - menee 20 6aI0B.

[lonHOTa NOKIaAa OLEHUBAETCS MO CIEIYIOIIUM KPUTEPHUSIM:

L. IonHOTa H3I0KEHUST TEOPETHYESCKOTO MaTepHaja
2. JlocTaToYHOE KOIMYECTBO MPUMEPOB K TCOPETUIECKOMY MaTepHay
3. IIpuBeneHsl IpUMeEpHl K ONpPENEICHUAM U TEOpEMaM
4. [IpuBeneHBl KOHTPIPUMEPBI, IEMOHCTPUPYIOIIUE MPU KAKUX YCIOBHSX HE MPHMEHHUMBI TEOPEMBI.
7. YYHEBHO-METOAUYECKOE U UTH®OPMAIIMOHHOE OBECIIEYEHUE JUCLUIIJIMHBI (MO Y JISI)
7.1. Pexomenayemasi JuTepaTypa
7.1.1. OcHoBHasi IMTepaTypa
ABTODBHI, 3arnmaBue WzparensctBo, | Pecypc
JI1.1 |Kapuesckuii E. M., | JIuHeiiHbIe onepaTopsl B KOHEYHOMEPHBIX IIPOCTPAHCTBAX: Kaszans : 3bC
JlaBpentreBa E. E., yueOHOe mocoOue IS MPAKTUYECKUX 3aHATUH 110 airedpe u Kazanckuit
Anekcanaposa U. JI. | reomerpun: yaeOHOE ocobue (benepaabHbII
(https://biblioclub.ru/index.php?page=book&id=682415) YHUBEPCHUTET
(KDV), 2018
JI1.2 | Kupmios K.A., OYHKIMOHATBHBIN aHANMN3: yueOHOe mocodue KpacHosipek : 9BC
Kupuiosa C.B., (https://znanium.com/catalog/document?id=432928) CHOHMpCKHiA
Kbirmanos A.A. (benepanbHBIH
YHHBEPCHUTET,
2022
7.1.2. JlonoiHUTEIbHAS JIUTEPATYPA
ABTODBHIL, 3arnaBue UznatensctBo, | Pecypc
JI2.1 |Haxymes A. M. JpoGHoe ncuncieHne u ero MpuMeHEeHUE Mockaa :
duzmatiut, 2003
7.1.3. Metonuueckue pa3padoTku
ABTOpBHI, 3arnaBue WznarensctBo, | Pecype
JI3.1 | ®enopos B. E., [Tosyrpymibl B TPYIIITBI OTIEPATOPOB C SIIPAMU: yaeOHOE YerstOuHCK :
Muppax H. I1. nocobue UYens0. roc. yH-T,
1998
7.2. llepeuenb pecypcoB HHGOPMALMOHHO-TEJIeKOMMYHUKALMOHHOI ceTn "UHTepHeT"
91 |eLIBRARY.RU [3nekrpoHHbI# pecype] : anekTpoHHas oubimoreka / Hayu. snextpon. 6-ka — URL:
http://elibrary.ru/defaultx.asp
32 |Poccuiickuii ponn GpynnameHTadbpHBIX HccnenoBanuii (PODN) - opurmaneHeii caitr http://www.rfbr.ru/rffi /ru
93 | Hayunas snekTpoHHas Onbmuoteka. MoHorpaduu, U3JaHHbIC B H3IaTeNbCTBE Poccuiickoit AkageMuu
EcrecTBO3HAHNS TOTHOTEKCTOBEIH pecypc HAYIHBIX U y4eOHBIX m3nanuid PAE https://www.monographies.ru/

7.3 Ilepedyenb HHGOPMALMOHHBIX TEXHOJIOT I

7.3.1 IlporpammHoe obecnieyeHmne

LMS Moodle

Adobe Reader
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7.3.2 IIpodeccuonanbHbie 6a3bl JAHHBIX U HHPOPMALMOHHO-CIIPABOYHbIE CUCTEMbI

1. Web of Science (https://apps.webofknowledge.com) Web of Science : MmynpTHIUCIMTUIHHAPHAS pedepaTuBHas Oa3a
nmaHHbIX / Kommarus Thomson Reuters. — Pexxum nocrymna: amst 3apeructpup. noms3oBateneit Yenl'V. — Teker :
3JIEKTPOHHBIN.

2. SpringerLink MexmyHnapoaHas pedepaTiBHas 6a3a JaHHBIX HaydHBIX u3faHui (https://www.springer.com)

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JTUCHUIIJIMHbBI (MOAY JIST)

Jlnst peanuzanyil JUCIUIIIMHEI HCHIOJIB3YIOTCSI yIEOHBIC ayJUTOPUH JUTS IPOBEACHNUS 3aHATHH CEMHHAPCKOTO THUIIA,
TPYNIOBBIX U UHUBUYaJIbHBIX KOHCYAbTALUH, TEKYILIETO KOHTPOJIS ¥ IIPOMEXKYTOUHON aTTECTAllM, @ TAKKE TOMEIIECHUS
JUISL CAMOCTOSITENIFHOM PabOTHL.

Y4eOHBIC ayTUTOPUH YKOMIUICKTOBAHBI CTICIIMAIN3NPOBAHHON MEOETIbIO M TEXHUUECKUMHE CPEICTBAMH OOYICHHS: JOCKa,
HapThl, MyIbTUMEAUIHOE U ayAn0000pyI0BaHHE.

JUis ceMUHApCKUX 3aHATUI HCTIONB3YIOTCS AyAUTOPUHU OCHAIICHHBIC OOBIYHON HOCKOI, TapTaMHu, IIePEHOCHBIM
MYJIbTUMEIUIHHBIM U ayIH0000pyA0BaHHEM (B ClIydae HEOOXOAMMOCTH).

[Tomenienus It CaMOCTOSATENBHON paOOThl 00YUAIOMINXCS OCHALICHBI KOMIBIOTEPHON TEXHUKOH € TIOJKITIOUEHHEM K
cetu "MHTepHeT" U 00ecIeYeHNEM JOCTYIA B 3JICKTPOHHYIO HH(POPMAITMOHHO-00pa30BaTEILHYIO CPEly YHUBEPCHUTETA.

9. METOAMUECKHUE YKA3AHMUS /151 OBYUAIOIIMXCS 10 OCBOEHMIO JMCLIUILINHBI (MOIY.JI5)

ITpu M3y4eHny JaHHOW TUCLMILIMHBI HCTIOIB3YIOTCS JEKIMOHHbIE 3aHATHS U CaMOCTOsTebHas paboTa cTynenTa. Ha
MPAaKTHYECKUX 3aHATHAX U3J1araeTcsi OCHOBHOE COJIep)KaHHUE TeM IMPOTPaMMBI, pACCMATPUBAIOTCS OCHOBHBIE METOBI U
MOJXOTBI.

Jns nanbonee 3pPeKTUBHOTO U3ydEHHSI JUCHUILTUHBI 00YJaromeMycst pEeKOMEHTYeTCsI:

* [IOCEIIATh 3aHATHUL, KPATKO ¥ BAYMYHBO KOHCIEKTHPOBATH MaTepHall, C yKa3aHHEM NaTbl IPOBECHHS 3aHATUS U TEMBI;
* CAaMOCTOSATENIHHO ITPOpadaTHIBATh MaTepPHa KaK IIOCIe KAKIOTO 3aHATHS, TaK U 110 3aBEPIICHHIO TEMBI, YTO ITO3BOJISIET
CBSI3aTh BOSIMHO MOJIYICHHBIC CBEACHHS M COCTABUTH IIETBHYIO KAPTHHY.

B citydqae mpuMeHeHHs Py 00Y4eHUN TACIMIUTHHBI JJIEKTPOHHOTO 00YYIEHUS, TUCTAaHIIMOHHBIX 00pa30BaTeIbHbBIX
TEXHOJIOTHH OOIIeHHE 00YIarOIMUXCsI U TPEHOAAaBATENS OCYIIECTBISIETCS B PEXKUME PEATFHOTO BPEMEHH (OHIAHH-JIEeKIN
(BeOuHapHI), YaThl, BUACO-KOH(GEPEHLINH U Ap.) WIN OTI0KEHHOTO BpEMEHH ( cHCTeMa AUCTaHIMOHHOTO o0ydeHus Moodle,
(hOpYMBI, IEKTPOHHAS IOYTA H JIP.).

Borbiryro yacTs BpeMeHH 00yJaloniuecs CaMoCTOSTENBHO PaboTAaIOT ¢ yaeOHO-METOANIECKIMH MaTepranaMu. CTyIeHTHI
MMEIOT BO3MOKHOCTh KOHCYJIBTHPOBATHCS € TPETIOAaBaATENIEM IT0 BCEM BOIPOCaM, BOSHHUKAIOIIUM B XOJE€ CAMOCTOSTEIbHON
paboTHI MOCPEICTBOM JIEKTPOHHON NOYTHI, COLUANBHBIX CeTed U T.II.

Joctyn oOydaromierocst K y4eOHBIM pecypcaM B PeXXUME OTIIOKEHHOTO BPEMEHH, CAMOCTOSTEIEHON pabOoTHI
OCYIIECTBIISETCS Yepe3 ceTh MIHTepHeT B yIOOHOM IS HEro MeCTe, BpeMEHH U TEMITE.

[Tpu oOyueHnH UL C OTPAaHUUEHHBIMHA BO3MOXHOCTSAMU 310POBBSI 2JIEKTPOHHOE 00ydeHHE, TUCTAaHIIMOHHbIE
00pazoBaTeNbHBIC TEXHOJIOTHUH MPEIyCMaTPHBAIOT BOSMOXKHOCTH ITpHUeMa-Tiepeiayd HH(POPMAIUU B JOCTYITHBIX JUIS HUX
dbopmax.

Peanuzanus MTUCHUIUIMHBI C TPUMEHEHUEM JJIEKTPOHHOTO 00y4IeHUs, JUCTAaHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOIOTHH (H1anee
— 30, A0T) ocymectBnsiercs Ha ocHOBaHUHU «[1oJ103keHUs 0 peanan3aury OCHOBHBIX U AOMOIHUTENBHBIX 00pa3oBaTeIbHBIX
IporpamMM C IPUMEHEHHEM JJIEKTPOHHOTO 00yJeHHNS W IUCTAaHIMOHHBIX 00pa30BaTEIBHBIX TEXHOJIOTHH B (eiepaTbHOM
TOCYIapCTBEHHOM OIO/PKETHOM 00pa30BaTENEHOM YIPEKICHUH BhICIIEro 00pa3zoBanus «UenssOMHCKU ToCynapCTBEHHBIH
yHUBEpCHUTET», «I1070kKeHUs 0 mopsaKe 3aueTa 00yJIaromUMUCS IO OCHOBHBIM MTPO(}eCCHOHaIbHBIM 00pa3oBaTeIbHBIM
mporpamMMam Beiciiero oopasosanus B ®I'bOY BO «Uenl V» pe3ynbTaToB OCBOCHHUS B OPTaHU3AIUAX, OCYIIECTBISIONINX
00pa3zoBaTeNBHYIO AEATEITEHOCTD, YIEOHBIX IIPEAMETOB, KYPCOB, AUCIUIUTHH (MOIyIeH), IPaKTHK, TOTTOTHUTEIBHBIX
00pa3zoBaTeNbHBIX IPOTPAMM» IIOCPEACTBOM IEKTPOHHOI HH(POpMannoHHO-00pa3oBaTenbHoU cpenst PIBOY BO
«Henl'V». B uckimrouutensHbIX cinydasx (hopc-mMaxop U T.I.) IpU pean3anud 00pa3oBaTeNbHON AITETLHOCTH C
npumerenueM D0, JIOT MoryT npuMeHsATh KOMIIOHEHTHI, HE BXOJISIIUE B TIEPSUCHD DIICKTPOHHOW HHPOPMAIIMOHHO-
00pa3oBaTENBHOM CpebL.

10. CHEIIMAJIBHBIE YCJIOBUSI OCBOEHUSA JTUCIUITIJIMHBI OBYYAIOIIUMUCH C
HHBAJIMJHOCTBIO U OTPAHUYEHHBIMHA BO3MOXKHOCTAMM 310POBbSA

OcBoeHME JUCLMIUIMHBl MHBaJMJaMM M JIMIAMU C OIPAaHUYEHHBIMM BO3MOXKHOCTSIMH 370POBbSl OCYIIECTBISIETICS C
UCIIONIb30BAaHUEM CIEHHATBbHBIX TEXHUYECKHX CPEICTB U HH()OPMAIMOHHBIX TEXHOJOTHUH, IPEeJOCTaBIIEeMBIX PecypcHBIM
y4e0HO-METOJUYECKUM ILIEHTPOM IO OOYYEHHIO MHBAIUIOB M JIUI C OTPaHUYEHHBIMHU BO3MOXHOCTSIMU 310poBbs Yenl'V mo
3ampocy oOydaromerocst (MOOWIBHBIC CHEIMAJbHBIC TEXHWYECKHE CPEICTBA IS JIMI C HApYMICHHSAMH 3pEHHI H C
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HapyIIEHUEM CIIyXa, ACCHCTUBHBIC MH()OPMATHOHHBIC TEXHOJIOTHH).

ITpu HeoOXoaMMOCTH I OOYJAIOIIUXCA C HApYIIEHUSIMU 3pEHHs Ha pabodnmx MecTaxX A HMPOBEAEHHS MPAKTUYECKUX WU
7Ta00paTOPHBIX 3aHATUI yCTaHABIMBAaeTCsA CIELMAIBLHOE IPOrpaMMHOE obOecredeHHe (IIporpaMMma pedeBOH HaBHTaIWW,
pedeBbIe CHHTE3aTOPH, SKPAHHEIE JIYITE).

B yueOnble ayguropmm obecrmednBaeTcs OECHPENSATCTBEHHBIH JOCTYm JUI OOYJaroUXCsl C HMHBAIMAHOCTBIO M C
OTpaHMYEHHBIMU BO3MOJKHOCTSIMH 3J0pOBbsl. B Kaxaoi ayguropuu, rie oOydaroTcsi HMHBAIUABl U JIUIA C OTPaHUYEHHBIMU
BO3MOXKHOCTSIMH  3/I0OPOBBSI, IIPEAYyCMAaTPUBACTCA COOTBETCTBYIONICE KOJMYECTBO MECT JUII OOYJAIOIUXCS C yIeToOM
HapyILIEHUH UX 3J0POBbS.

Jlis ocBOEHHs MUCHUIIIMHBI MHBAIHIAM M JIHLAM C OTPAHUYEHHBIMH BO3MOJKHOCTSMH 3[0pPOBbSl MPENOCTABISETC AOCTYI K
MEYaTHBIM HCTOYHHMKAM, MMEIOMMMCS B HaydyHOW OmOimoreke Yenl'Y, ¢ mMOMOIIBIO CrEIMANIbHBIX TEXHHYECKUX CPEACTB;
JIOCTYI C TIOMOIIBIO CIICIMANEHBIX TEXHHYECKHX W MPOTPAMMHBIX CPEICTB K 3JIEKTPOHHBIM HCTOYHHKAM, NPEICTABICHHBIM B
(hopMe 211eKTpOHHOTO TOKYyMeHTa B (hoHIe HaydHOU Onbnmnotekn Yen['Y wimn 21eKTpOHHO-ONOIHOTEUHBIX CUCTEMAX.
Y4ebHO-MeToAUYEeCKHe MaTepHanbl Uil OOydaromMXCs U3 4YUCIa HHBAIKAOB M JIHMI[ C OTPAHUYEHHBIMH BO3MOXKHOCTSMHU
3II0POBBSI TIPEIOCTABIAIOTCS B (hOpMax, aJanTHPOBAHHBIX K OTPAHWYCHHSAM HX 3I0POBbS M OCOOCHHOCTSM BOCIIPHATHS
nHpopManny.

JUis MHBaNMUAOB M JHMI[ C OTPAHUYEHHBIMH BO3MOXKHOCTSMH 3J0OPOBbSl OCBOCHHE AUCLUILIMHBI MOXET OBITh YaCTUYHO HIH
MOJTHOCTBIO OCYLIECTBIEHO C UCIOIb30BaHUEM AUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOIOTHH.

ITpm mpoBemeHMM MPOMEXYTOYHOH AaTTECTAIlMM IO JUCIHUIUIMHE OOYJAIONMMCS C HHBAIMAHOCTBIO W C OTPaHWYCHHBIMH
BO3MOXKHOCTSIMH 37I0pPOBBSI 00ECHEUMBACTCS 110 UX 3asABICHUIO NPEIOCTABICHHE B JOCTYHHOH (opMe B 3aBHCHMOCTH OT HX
UHIUBUIYalbHBIX OCOOEHHOCTEH MHCTPYKIMU O MOPSIKE MPOBEINECHHUS MIPOMEXKYTOUYHOH aTTECTallud, OLIEHOYHBIX CPEICTB U
BO3MOXKHOCTH OTBETOB Ha 33/1aHHA (ITMCEMEHHO Ha Oymare, HaOOp OTBETOB Ha KOMIIbIOTEpE, MHCBMEHHO mpudToMm bpaiurs, ¢
HCIIONIb30BaHUEM YCIIYT aCCHCTEHTA, YCTHO).

ITpu mpoBemeHHM NPOIEAYPH OLEHUBAHUS PE3YNbTATOB OOyd4eHHS HHBANHMAOB U JHI[ C OTPAaHUYEHHBIMHU BO3MOXHOCTSIMU
37I0pOBbSI TIPEAYCMAaTPUBACTCSl HCIOJIB30BaHUE IpefocTaBieHHbIX Yen'Y mnnm  COOCTBEHHBIX TEXHHUYECKHX CPEICTB,
HEOOXOAMMBIX MM B CBS3M C WX WHAWBUIYaJbHEIMH OCOOCHHOCTAMH. IIpm HE0OXOIMMOCTH WHBAIMIAAM H JIHIAM C
OTPaHWYIECHHBIMU BO3MOXHOCTSIMU 3JI0POBBSI IIPENOCTABISAETCS JOMONHUTENBFHOE BpeMsl IS MOJATOTOBKHM OTBETa Ha 3aJaHUS,
IpoLeaypa OLEHNUBAHUS PE3ybTaTOB O0YUEHNUsI MO AUCHUILTHHE MOXKET IPOBOJUTHCSA B HECKOJIBKO JTAMOB.
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1. GOALS OF MASTERING THE COURSE

The purpose of the course "Locally Convex Spaces" is to study the basic concepts, methods and ideas of the theory of locally convex
spaces, which are an important tool in modern functional analysis and its applications.

The goals of the course include:

* The study of the basic definitions and properties of locally convex spaces, including seminorms, topologies associated with them, and
various classes of such spaces (Banach, Hilbert, etc.).

» Mastering the methods of constructing and analyzing locally convex spaces, their dual spaces, as well as such important theorems as
the Hahn-Banach theorem.

+ Formation of students' understanding of the place and role of locally convex spaces in the framework of functional analysis and its
relation to other areas of mathematics.

* Demonstration of how locally convex spaces are used for modeling and solving problems in functional analysis, theory of differential
equations, probability theory, and other fields.

* Developing skills in using abstract mathematical constructions to analyze complex mathematical models and understand their
properties.

« Stimulating the ability to navigate modern advances in functional analysis and its applications, as well as expanding knowledge to
solve practical mathematical problems at a modern level.

+ To promote the development of a mathematical culture that allows future specialists to independently master new mathematical
methods and effectively apply them to solve problems in various subject areas.

The results of training in the course are aimed at achieving the following indicators:

GPC-1.1. Has the fundamental knowledge necessary to formulate and solve relevant and significant mathematical problems.

GPC -1.2. Demonstrates the ability to solve relevant and significant problems formulated in the framework of mathematical sciences

GPC -1.3. Has the skills to solve relevant and significant problems of mathematics

GPC -2.1. He has an idea of the main approaches to the construction and research of mathematical models in modern natural sciences,
technology, economics and management

GPC -2.2. Demonstrates the ability to analyze mathematical models in modern science, technology, economics and management

GPC -2.3. He has practical experience in creating and researching mathematical models and developing theories and methods for their
description.

PC-1.1 Demonstrates knowledge of the basic theoretical principles and methods in the field of scientific research

PC-1.2. Demonstrates the ability to collect and analyze information on the subject of ongoing research

PC-1.3. Has practical experience in establishing new facts and patterns in the field of scientific research

2. PLACE OF THE COURSE IN THE STRUCTURE OF THE EDUCATIONAL PROGRAM

Cycle (section) curriculum: |Pl .0.03

2.1 Requirements for the student's pre-training:

To successfully master the discipline, knowledge of the disciplines "Mathematical Analysis", "Linear Algebra", "Differential
equations", "Functional Analysis", "Complex Analysis" is required.

Advanced Complex Analysis

Fourier Transform of Vector-Valued Functions

2.2 Courses and practices for which the development of this course (module) is necessary as a precursor:

Knowledge of this discipline can be useful for students' research work.

Degenerate Evolution Equations in Banach Spaces

Generalised Symmetries of Differential Equations
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Work Experience Internship (Educational Research Internship)

Work Experience Internship (Educational Research Internship)

Work Experience Internship (Research Work)

3. COMPETENCIES OF THE STUDENT, FORMED AS A RESULT OF MASTERING THE
COURSE (MODULE)

GPC-1: Able to formulate and solve relevant and meaningful problems in mathematics

Know:

basic concepts, theorems, and methods of the theory of locally convex spaces, including their topological structure. He is aware of the
role of locally convex spaces in functional analysis and their relation to other branches of mathematics.

Be able to:

apply methods of the theory of locally convex spaces to solve theoretical and applied problems in mathematics and related fields. He is
able to independently analyze and interpret the properties of specific locally convex spaces, use them to construct and study
mathematical models, as well as apply specialized functional analysis methods to solve complex problems.

Possess:

skills of independent formulation and research of mathematical problems in the field of locally convex spaces. He is able to analyze
mathematical literature, formulate hypotheses and prove mathematical statements related to locally convex spaces. Demonstrates
willingness to conduct independent research and apply the acquired knowledge to solving complex problems.

GPC-2: Able to build and analyse mathematical models in modern natural science, engineering, economics and management

Know:

the main approaches to the construction and research of mathematical models based on the use of functional analysis and locally convex
spaces in modern natural science, technology, economics and management.

Be able to:

Apply methods of analysis of locally convex spaces to study the properties of mathematical models emerging in various fields, such as
the theory of differential equations, probability theory, and signal processing.

Possess:

skills in creating and researching mathematical models based on the use of locally convex spaces.

PC-1: Able to carry out research work in the field of differential equations

Know:

the main theoretical principles and methods of the theory of locally convex spaces, including their application in the field of functional
analysis and related fields, as well as in ongoing scientific research.

Be able to:

effectively collect and analyze information from scientific publications and other sources on the subject of research in the field of
locally convex spaces.

Possess:

the skills of conducting independent research in the field of locally convex spaces, including problem formulation, hypothesis
formulation, proof construction and interpretation of the results obtained.

As a result of mastering the course, the student must

3.1|Know:

3.1.1|basic concepts, theorems, and methods of the theory of locally convex spaces, including their topological structure. He
is aware of the role of locally convex spaces in functional analysis and their relation to other branches of mathematics.
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3.12

the main approaches to the construction and research of mathematical models based on the use of functional analysis and
locally convex spaces in modern natural science, technology, economics and management.

3.13

the main theoretical principles and methods of the theory of locally convex spaces, including their application in the
field of functional analysis and related fields, as well as in ongoing scientific research.

3.2

Be able to:

3.2.1

apply methods of the theory of locally convex spaces to solve theoretical and applied problems in mathematics and
related fields. He is able to independently analyze and interpret the properties of specific locally convex spaces, use them
to construct and study mathematical models, as well as apply specialized functional analysis methods to solve complex
problems.

322

apply methods of analysis of locally convex spaces to study the properties of mathematical models emerging in various
fields, such as the theory of differential equations, probability theory, and signal processing.

323

effectively collect and analyze information from scientific publications and other sources on the subject of research in
the field of locally convex spaces.

33

Possess:

3.3.1

independent formulation and research of mathematical problems in the field of locally convex spaces. He is able to
analyze mathematical literature, formulate hypotheses and prove mathematical statements related to locally convex
spaces. Demonstrates a willingness to conduct independent research and apply the acquired knowledge to solving
complex problems.

332

skills in creating and researching mathematical models based on the use of locally convex spaces.

333

skills of conducting independent research in the field of locally convex spaces, including problem formulation,
hypothesis formulation, proof construction and interpretation of the results.

4. SCOPE OF THE COURSE (MODULE)

Total labor intensity 3 Credits

Curriculum hours : 108 Types of control in semesters:
including :

classroom training: 34 Credits 2

independent work : 73,8
contact work : 34,2

OCW: 0,2
5. STRUCTURE AND CONTENT OF THE COURSE (MODULE)
Class Name of sections and topics /type of lesson/ Semester | Hours Literature
code / Course
Section 1. Spectral properties and regularity
1.1  |Spectral mapping /Lec/ 2 4 LI.1L1.2L2.1L3.1
W1 W2 w3
1.2 |Semigroups /Lec/ 2 16 LI.1L1.2L2.1L3.1
W1 W2 w3
1.3 [Analytical semigroups /Lec/ 2 4 LI.1L1.2L2.1L3.1
W1 W2 w3
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1.4 |Doing homework, preparing for exams. Preparation for the test. /IndW/ 2 36,9

L1.1L1.2L2.113.1
W1 W2 W3

Section 2. Perturbations and approximation

2.1 Perturbations of bounded linear operators /Lec/ 2 4 L1.1L1.2L2.1L3.1
W1 W2 W3

2.2 Perturbations of infinitesimal generators of analytic semigroups /Lec/ 2 4 L1.1L1.2L2.1L3.1
W1 W2 W3

23 Perturbations of infinitesimal generating semigroups of compression /Lec/ 2 2 L1.1L1.2L2.11L3.1
W1 W2 W3

2.4  |Doing homework, preparing for exams. Preparation for the test. /IndW/ 2 36,9 |L1.1L1.212.1L3.1

W1 W2 w3

Section 3. Other contact work

3.1 Individual consultations, ongoing monitoring /OCW/ 2 0,2

L1.1L1.2L2.1L3.1
W1 W2 W3

6. FUND OF ASSESSMENT MEANS

6.1. List of types of assessment tools

1. Report
2. Questions for credit

6.2. Typical control tasks and other materials for current certification

Topics of the reports:
1. Uniformly continuous semigroups of linear bounded operators

2. Strongly continuous semigroups of bounded linear operators

3. The Hille-Yoshida Theorem

4. The Lumer-Phillips Theorem

5. Semigroups

5. The semigroup generator

6. Resolving semigroups of operators

7. Perturbations of infinitesimal generating semigroups of compression
8. Perturbations of infinitesimal generators of analytic semigroups

9. Homogeneous initial value problem

10. An inhomogeneous initial value problem

6.3. Typical control questions and assignments for interim certification

Questions for credit:
1. Uniformly continuous semigroups of linear bounded operators

2. Strongly continuous semigroups of bounded linear operators

3. The Hille-Yoshida Theorem

4. The Lumer-Phillips Theorem

5. Semigroups

5. The semigroup generator

6. Resolving semigroups of operators

7. Perturbations of infinitesimal generating semigroups of compression
8. Perturbations of infinitesimal generators of analytic semigroups

9. Homogeneous initial value problem

10. An inhomogeneous initial value problem

6.4. Evaluation criteria

Scoring criterion:

The duration of the credit is 90 minutes. The student can receive from 1 to 3 points for each completed task of the ticket. If the task is
performed correctly, it is evaluated with 3 points. If the task is performed with mistakes, the points are reduced depending on the

number of mistakes made.
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If one mistake is made, the building is evaluated with 2 points, if two mistakes are made, the building is evaluated with 1 point. If more
than two mistakes are made in a task or the student has not completed any task from the ticket, he/she receives 0 points for it. The
maximum number of points for credit is 6.

When summarizing the results, the results of current attestation are taken into account. The points received for the current certification
are summarized with the points received for each stage during the intermediate certification:

A grade of “fail” is awarded for 19 or fewer points;

A grade of “pass” is awarded for 20 or more points:

20-26 points (level 1);

27-30 points (level 2);

31-36 points (level 3).

Description of indicators and criteria for assessing competencies for the report:

There are 3 reports in the semester. 15-20 minutes are allocated for the report at the end of the pair (each pair 1 report). Each student
prepares a report on one of the proposed topics. The maximum number of points for the reports is 30.

The grade “pass” is given for 20-30 points, “fail” - less than 20 points.

The completeness of the report is evaluated by the following criteria:

1. Completeness of presentation of theoretical material

2. Sufficient number of examples to the theoretical material

3. Examples are given for definitions and theorems

4. Counterexamples are given to show under what conditions the theorems do not apply.

7. EDUCATIONAL, METHODICAL AND INFORMATIONAL SUPPORT OF THE COURSE
(MODULE)

7.1. Recommended literature
7.1.1. Basic literature

Authors, compilers Title Publisher, year | Resource
L1.1 [Karchevsky E. M., Linear operators in finite-dimensional spaces: a textbook for practical |Kazan : Kazan ELS
Lavrentieva E. E., classes in algebra and geometry: a textbook Federal University
Alexandrova I. L. (https://biblioclub.ru/index.php?page=book&id=682415) (KFU), 2018
L1.2 [Kirillov K.A., Kirillova|Functional Analysis: a textbook Krasnoyarsk : ELS
S.V., Kytmanov A.A. [(https://znanium.com/catalog/document?id=432928) Siberian Federal

University, 2022

7.1.2. Further reading

Authors, compilers Title Publisher, year | Resource

L2.1 [Nakhushev A.M. Fractional calculus and application Moscow :
Fizmatlit, 2003

7.1.3. Methodological developments

Authors, compilers Title Publisher, year | Resource
L3.1 |Fedorov V. E., Mirdak [Semigroups and groups of operators with kernels: a textbook Chelyabinsk :
N. P. Chelyabinsk State

University, 1998
7.2. List of resources of the information and telecommunication network “Internet”

W1 |eLIBRARY.RU [Electronic resource] : electronic library / Scientific Electronic Library - URL: http://elibrary.ru/defaultx.asp
W2 [Russian Foundation for Basic Research (RFBR) - official website http://www.rfbr.ru/rffi /ru

W3 [Scientific electronic library. Monographs published in the publishing house of the Russian Academy of Natural Sciences
full-text resource of scientific and educational publications RAE https://www.monographies.ru/

7.3 List of information technologies

7.3.1 Software

LMS Moodle

Adobe Reader
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7.3.2 Professional databases and reference systems

1. Web of Science (https://apps.webofknowledge.com) Web of Science : multidisciplinary abstract database / Thomson Reuters
Company. - Access mode: for registered users of CSU. - Text : electronic.

2. SpringerLink International Abstract Database of Scientific Publications (https://www.springer.com)

8. MATERIAL AND TECHNICAL SUPPORT OF THE COURSE (MODULE)

For the realization of the course are used classrooms for seminars, group and individual consultations, current control and interim
certification, as well as rooms for independent work.

The classrooms are equipped with specialized furniture and technical means of education: blackboard, desks, multimedia and audio
equipment.

For seminars, classrooms equipped with a blackboard, desks, portable multimedia and audio equipment (if necessary) are used.

The rooms for independent work of students are equipped with computer equipment with Internet connection and access to the
electronic information and educational environment of the University.

9. METHODICAL INSTRUCTIONS FOR STUDENTS TO MASTER THE COURSE (MODULE)

When studying this discipline, lectures and independent work of the student are used. In practical classes, the main content of the
program topics is presented, the main methods and approaches are considered.

For the most effective study of the discipline, the student is recommended:

« attend classes, briefly and thoughtfully take notes of the material, indicating the date of the lesson and the topic;

« independently work through the material both after each lesson and at the end of the topic, which allows you to link together the
information you have received and create a complete picture.

If e-learning and distance learning technologies are used in teaching, students and teachers communicate in real time (online lectures
(webinars), chats, video conferences, etc.) or in deferred time (Moodle distance learning system, forums, e-mail, etc.).

Most of the time, students work independently with teaching materials. Students have the opportunity to consult with the teacher on all
issues arising in the course of independent work via e-mail, social networks, etc.

The student's access to educational resources in the deferred time mode, independent work is carried out via the Internet in a convenient
place, time and pace for him.

When teaching people with disabilities, e-learning and distance learning technologies provide for the possibility of receiving and
transmitting information in forms accessible to them.

Implementation of the discipline using e-learning, distance learning technologies (hereinafter referred to as — EO, DOT) It is carried out
on the basis of the "Regulations on the implementation of basic and additional educational programs using e-learning and distance
learning technologies at the Federal State Budgetary Educational Institution of Higher Education Chelyabinsk State University",
"Regulations on the procedure for crediting students in basic professional educational programs of higher education at the FSBEI HE
CSU" the results of mastering in organizations engaged in educational activities. activities, academic subjects, courses, disciplines
(modules), practices, additional educational programs" through the electronic information and educational environment of the Federal
State Budgetary Educational Institution of Higher Education "CSU". In exceptional cases (force majeure, etc.), when implementing
educational activities using EO, DOT may use components that are not included in the list of electronic information and educational
environment.

10. SPECIAL CONDITIONS FOR MASTERING THE COURSE OF STUDENTS WITH
DISABILITIES AND DISABILITIES

The mastering of the course by disabled persons and persons with disabilities is carried out with the use of special technical means and
holo-information technologies provided by the Resource Educational and Methodological Center for Education of Disabled Persons
and Persons with Disabilities of CSU at the request of the student.
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1. Mobile special technical means for persons with visual impairments: portable computer with Braille input/output with speech
synthesizer “ElBraile-W14J G2”; laptops with NVDA screen access software; electronic magnifiers for remote viewing; portable video
magnifiers; tiflo player; digital dictaphones.

2. Mobile special technical means for persons with hearing impairments: free sound field system with built-in compatibility with FM
devices; radio class “Sonet-RSM” with transmitter, behind-the-ear inductor and induction loop; information system for the hearing
impaired portable “Istok” A2 with built-in player - sound informer; document camera; programmable hearing aids for individual use.
3. assistive information technologies: screen access software with speech synthesis NVDA; screen magnification programs; speech
synthesis programs for computers and laptops; speech synthesis programs for mobile devices; on-screen keyboard; screen magnifier.
If necessary, special software (NVDA speech navigation program, speech synthesizers, screen magnifiers) is installed at workplaces for
practical or laboratory classes for students with visual impairments.

Unimpeded access to classrooms is provided for students with disabilities and students with disabilities. In each classroom, where
students with disabilities and persons with disabilities, provides an appropriate number of seats for students, taking into account their
health problems.

To master the course, disabled people and persons with disabilities are provided with access to printed sources available in the CSU
scientific library, with the help of special technical means; access to electronic sources, presented in the form of electronic documents in
the collection of the CSU scientific library or electronic library systems, with the help of special hardware and software (workstation for
blind users with screen access software with speech synthesis NVDA, workstation with computerized

Educational and methodical materials for students with disabilities and persons with disabilities are provided in forms adapted to the
limitations of their health and perception of information:

For persons with visual impairments:

- in printed form in enlarged font,

- in the form of an electronic document,

- in the form of an audio file,

- in printed form in Braille.

For persons with hearing impairments:

- in printed form,

- in the form of an electronic document.

For persons with mobility impairments:

- In printed form,

- in the form of an electronic document,

- in the form of an audio file.

This list can be specified depending on the contingent of students.

For persons with disabilities and persons with disabilities mastering the course can be partially or fully implemented using distance
education technologies (Moodle, Adobe Connect Pro, etc.).

In the mastering of the course by disabled people and persons with disabilities is used individual work. Individual work means two
forms of interaction with the teacher: individual training work (consultations), i.e. additional explanation of the educational material
and in-depth study of the material with those students who are interested in it, and individual educational work. Individual consultations
are aimed at individualizing learning and establishing educational contact between the teacher and a disabled student or a student with
disabilities.

When conducting the procedure for assessing the learning outcomes of disabled people and persons with disabilities in the course
provides the following additional requirements depending on the individual characteristics of students:

a) instruction on the order of the assessment procedure is provided in an accessible form (orally, in written form, in written form in
Braille, orally with the use of sign language interpreter);

b) accessible form of providing assessment tasks (in printed form, in printed form in enlarged font, in printed form in Braille, in the form
of an electronic document, tasks are read out by an assistant, tasks are provided with the use of sign language interpreter);

¢) an accessible form of providing answers to tasks (in writing on paper, typing answers on a computer, in writing in Braille, using the
services of an assistant, orally).

When conducting the procedure for evaluating the learning outcomes of persons with disabilities and persons with disabilities, the use
of technical means necessary for them due to their individual characteristics is envisaged. These means may be provided by CSU or the
university's own technical means may be used. If necessary, persons with disabilities and persons with disabilities are given additional
time to prepare an answer to the tasks, the procedure of assessment of learning outcomes in the course can be conducted in several
stages.

The procedure of assessment of learning outcomes for persons with disabilities and persons with disabilities is allowed using distance
learning technologies.
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