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1. IEJIX OCBOEHUA N CHUIIJINHBI

[ensto kypca "I[IpeodpazoBanue Jlamnaca BEKTOPHO3HAYHBIX (QYHKITUHA'" SIBISETCS N3ydeHHE OCHOBHBIX METOJIOB, HJICH U
MOJIXOA0B K aHANN3y U PUMEHEHHIO TpeoOpa3zoBanus Jlammaca K BEKTOPHO3HAYHBIM (YHKIIUSAM, KOTOPOE SBISETCS
MOIIHBIM HHCTPYMEHTOM B PEILICHUY LIMPOKOTO KPyra 3afay, CBI3aHHbBIX ¢ AU (epeHIINaTbHBIMU YPaBHCHUSMHU H aHATA30M
JMIUHAMAYIECKUAX CHCTEM.

38.,[[8.‘{aMI/I HU3YYCHUA JUCHUITIMHBI SABJIAKOTCA:

. W3yuenue ompexneneHus U CBOMCTB mpeoOpa3zosanus Jlammaca, BKirodast 00JI1acTh CXOJUMOCTH, 0OpaTHOE
npeobpasoBanue Jlannaca, 1 CBsI3b C APYTMMU HHTErpaJbHBIMH MpeoOpa3oBaHUsAMU. BBeJeHNe B OHATHSA BEKTOPHO3HAUHBIX
(yHKIMH ¥ UX crenupUIecKuX CBOHCTB.

. OcBoeHHE aHAINTUYECKUX METOJIOB BBIYMCIICHUS IpeoOpazoBanms Jlamnaca Ui pasian4HbIX KIIACCOB
BEKTOPHO3HAYHBIX (DYHKIMH, a TAK)KEe METOZOB penieHus 3aaa4 Ko 1yt TMHeHHBIX AnddepeHIINaabHbIX ypaBHEHIH C
HOCTOSTHHBIMHU KO3(D(HUITEHTaMHL.

. ®dopMupoBaHNe Y CTYACHTOB MOHUMAHI MECTa M POJN Ipeobpa3oBanns Jlamuiaca B MaTeMaTHIECKOM aHAJIM3e, a
TaKXKe ero CBSI3H C Teopuel (yHKIUI KOMIJIEKCHOH NepeMEeHHON U (DYHKIIMOHAIBHBIM aHATH30M.

. JleMoHCTpanus TOro, Kak npeodpasosanue Jlammaca ucrons3yeTcs Ul aHAIN3a U PEIICHHS 3a/1a4 B PAa3IHIHBIX
0051acTAX, BKJIIOUast TEOPUIO YIIPABIEHHS, dNEeKTPOTEXHUKY, MEXaHUKY U Apyrue npuknaansle Hayku. Ocoboe BHUMaHHe
yzensiercst IpUMEHEHNIo TpeoOpa3oBanys Jlamnaca k aHaIM3y TMHEHHBIX THHAMUYECKUX CHCTEM.

. Pa3BuTHE yMEHHS CTPOUTH MAaTEMAaTHYECKHE MOJENH, OCHOBAaHHBIC Ha MU(EpeHIINATBHBIX YPAaBHEHUSX, U
TPUMEHATH TpeoOpa3oBanue Jlammaca It aHAIM3a 3THX MOJICIICH.

® CTI/IMyJ'II/IpOBaHI/Ie CIIOCOOHOCTH OPHUEHTHUPOBATHCA B COBPEMEHHBIX NOCTHIKCHUAX, CBA3aHHBIX C IPUMCHCHHUEM
Hp606p3.30BaHI/ISI J'Iannaca, BKJTFO4Yasi HOBEHIIIE PE3YABbTATBI U IOAXOABI, 4 TAKXXC PACIIUPCHUC 3HAHUH JIs peICHus1
TMPAKTUICCKUX MATEMATUYCCKUX 3a/la41 HAa COBPEMEHHOM YPOBHE.

. CopelicTBre pa3BUTHIO MaTEMATUYECKOW KYJIBTYPHI, MO3BOJISIOMEH OyIyImIUM CIIEIUATUCTAM CaMOCTOSTEIBHO
0CBarBaTh HOBBIE MATEMATUIECKUE METOABI U 3P(PEKTUBHO MPUMEHSTH UX JUIS PEIICHHSI CI0KHBIX U aKTYaJbHBIX 3a7a4u B
Pa3ITUYHBIX PESIMETHBIX 00IaCTsX.

PCSyJ]bTaTbl O6y‘lCHI/lﬂ IO JUCHUIIIIMHE HAITPABJICHBI HA JOCTUKCHUEC NHAUKATOPOB!

ITK-1.1 leMOHCTpHpPYeT 3HAHNE OCHOBHBIX TEOPETHUECKUX MOJIOKCHUI U METOMOB B 0OJIACTH ITPOBOAUMBIX HAYIHBIX
UCCIE0BAHUN

ITK-1.2. lemoHCTpUpyeT yMeHUS cOopa U aHann3a HHGOPMAIIUH 10 TEMaTHKE IPOBOJUMBIX UCCIICTOBAHUH

ITK-1.3. imMeeT npakTH4eCKH ONBIT YCTAHOBJICHUS HOBBIX (DAaKTOB M 3aKOHOMEPHOCTEH B 00JIACTH HAayYHBIX HCCIICIOBAHUN

2. MECTO JUCIIUIIJIMHBI B CTPYKTYPE OIIOII

Huka (paznen) OIOIT: F1.B.01

2.1 TpeOoBaHus K NPEABAPUTEIbLHOI IOAT0TOBKE 00y4al0IIerocs:

JIJ1st yCTIeNTHOTO OCBOSHUST TUCIUILTMHBI HEO0OX0AUMBI 3HAHUS JUCIUTLTHH «MaTeMaTHIeCKUi aHan3y, «JInHerHas
anredpay, «AudbdepeHnnansaeie ypaBHeHUY, « DyHKIIMOHANBHBII aHAITH3», « KOMIIEKCHBIH aHAIH3Y.

2.2 JIncuMnJIMHbI M MPAKTHKH, VIS KOTOPbIX OCBOEHHE JAHHON AUCUMIIJIMHBI (MOAY./I51) He00X0AUMO KaK
npeauIecTByIOLIee:

3HaHudg 10 ,HaHHOﬁ JUCHUIUINHE MOTYT OBITh HOJIE3HEI JJIsL Hay‘-lHO-PICCHe,HOBaTeJIBCKOfI pa60TI)I CTYACHTOB.

Mertonp! perenus auddepeHITaIbHBIX ypaBHEHHN

UucneHHble METOBI pelieHus APOOHBIX Au(depeHInanbHbIX YpaBHEHUI

ITpownsBosacTBEeHHAs NMpaKTHKA (HAydHO-TIEAArOTHYECKas TPAKTHKA)

[TpousBoaCTBeHHAs MpaKTUKA (IPEIIUIIOMHAS IIPAKTHKA)

ITpousBoaCTBEeHHAS NIPAaKTHKA (HAYIHO-HCCIIEIOBAaTEIbCKas paboTa)

3. KOMIOETEHIIMY OBYYAIOIErOCSI, ©OPMUPYEMBIE B PE3Y.JIbTATE OCBOEHHSI JUCIANLIAHBI
(MOZY.JIS)

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

3HaTh:

OCHOBHBIC TCOPCTUUCCKHUE IMOJIOKECHUA U METOIbI, OTHOCAIINXCS K HpeO6pa30BaHI/I}O Jlannaca BCKTOPHO3HAYHBIX q)yHKHHﬁ,
BKJTIOYasl UX MPUMEHCHHNC B PA3JITNIHBIX 00J1aCTSIX MAaTEMAaTHKHU U €€ MIPUITO0KCHUAX, B KOHTEKCTE IMTPOBOANMBIX HAYYHBIX
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crp. 4

HCCIIECOBaAHMI.

Ymers:

3¢ deKTHBHO cOOMpaTh, CHCTEMAaTH3UPOBATE M aHATH3UPOBATH HH(POPMAIIHIO U3 HAYIHBIX ITyOJIHUKAINH, MOHOTpadHi, cTaTel
U IPYTMX UCTOYHHKOB II0 TeMaTHKe TpeoOpa3oBanHnus Jlamnaca BEeKTOPHO3HAYHBIX (DYHKIHH.

Baanernb:

HaBBIKAMH TIPOBEJICHUS CAMOCTOSITENIFHBIX HAyUHBIX HCCIIeJOBaHMH B 00macTu npeodpa3zosanust Jlamuiaca BEeKTOPHO3HAYHBIX
(YHKIMH, BKIFOYas IOCTAaHOBKY MCCIEI0BATENbCKHUX 3aa4, (JOPMYITHPOBaHHE THIIOTE3, IOCTPOEHHE JJOKA3aTEIbCTB,
MpPOBEAECHHUE BBIYUCIUTENBHBIX SKCIIEPUMEHTOB U HHTEPIIPETALUIO TOJTyYEHHBIX PE3YIbTATOB.

B pe3yjabTaTe OCBOCHUA TUCHUIIJINHBI Oﬁy'lalﬂlllﬂﬁCﬂ JOJIZKCH

3.1 |3uaThb:

3.1.1

OCHOBHBIE TEOPETHIECKHE MONOKEHHS U METO B, OTHOCSIIMXCS K IpeoOpa3oBanuro Jlamaca
BEKTOPHO3HAYHBIX (DYHKIIHH, BKIIFOYasi HX IPUMEHCHUE B PA3IMYHBIX 00JIACTAX MATEMaTHKHU H €€
IIPUJIOKEHUAX, B KOHTEKCTE IPOBOJAUMBIX HAayYHBIX HCCIIEIOBAHHMI.

3.2 | YMeTh:

3.2.1

(bYHKITHH.

3¢ PeKTUBHO COOMpaTh, CHCTEMAaTU3UPOBATh U aHAJIU3UPOBATH HHYOPMAIIMIO U3 HAYYHBIX ITyOJTUKAIUH,
MOHOTpaduii, cTaTeil U JPYruX UCTOYHNUKOB 110 TEMATHKe NpeoOpazoBaHus Jlaruiaca BEKTOPHO3HAYHBIX

3.3 | Bnagern:

33.1

PE3yNBTaTOB.

HPOBEJCHUS CAMOCTOSITEIILHBIX HAyIHBIX UCCIICNOBaHUH B o0slacTy npeobpas3oBanus Jlamnaca
BEKTOPHO3HAYHBIX (DYHKIIHH, BKIF0Yas IIOCTAHOBKY MCCIIENOBATENLCKAX 3a1aY, (OPMYIHPOBaHHE THIIOTES,
IIOCTPOEHUE 10KA3aTENbCTB, IPOBEICHUE BEIUUCIUTEIBHBIX 3KCIIEPUMEHTOB U MHTEPIIPETALIMIO I10JIy4€HHbIX

4. OFBLEM JUCUMILINHBI (MOLY.JIST)

O6wasn TpyaoemKocTb

33ET

YacoB 1o yueOHOMY ILIaHY : 108
B TOM 4HCIE :
ayJUTOPHBIE 3aHATHS : 34
camocTosTenpHas pabora : 73,8

KOHTaKTHas pabota: 34,2

Bunel koHTpONsS B cemecTpax:

3a4eThl 1

HKP: 0,2
5. CTPYKTYPA U COAEPKXAHUE JUCLHHUIIIUHBI (MOAYJIS)
Kon HaunmeHoBaHHe pa31esioB U TeM /BH] 3aHATHS/ Cemect | YacoB Jluteparypa
3aHATH p / Kype
Paznes 1. Uurerpaa Jlannaca

1.1 Wuterpan boxuepa /Tp/ 1 2 JI1.1 J11.2J12.1
J12.2J12.3
313233

1.2 Ycnosue Panona - Hukoauma /IIp/ 1 2 JI1.1 J11.2J12.1
J12.2J12.3
212233

1.3 Cgeprku /TIp/ 1 4 JI1.1 J11.2J12.1
J12.2712.3
313233

1.4 CymiectBoBanue naTerpana Jlamnaca /Ilp/ 1 2 JI1.1 J11.2J12.1
J12.2J12.3
212233

1.5 Ananutudeckoe noseaenue /I1p/ 1 2 JI1.1 J11.2J12.1
J12.2712.3
212233
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1.6 Wuterpan Pumana - Crunrteeca /Tlp/ 1 2 JIT.1 JI1.2J12.1
J12.2712.3
313233
1.7 BeImoHeHe JoMaITHUX pa0oT, MOATOTOBKA K KOHTPOJILHBIM padoTaM. 1 36,9 JIT.1JI1.2J12.1
INonroroBka x 3adery. /Cp/ J12.2 7123
313233
Pa3nen 2. [Ipeo6pa3oBanue Jlaniaca
2.1 Teopema o neiictButenbHOM npencrasienun /IIp/ 1 2 JI1.1 J11.2J12.1
J12.2J12.3
313233
2.2 JeiicTBUTENbHOE U KOMIUIEKCHOE oOparienue /TIp/ 1 4 JIL.1 J11.2J12.1
J12.2J12.3
313233
2.3 IIpeoOpa3oBaHus SKCIIOHEHIIMAIBHO OTPaHMYCHHBIX (pyHKIHI /TTp/ 1 2 JIT.1JI1.2J12.1
J12.2712.3
313233
2.4 Kommnekcusie ycnosus /IIp/ 1 4 JI1.1 J11.2J12.1
J12.2J12.3
313233
2.5 [IpeodpaszoBanus Jlammaca romomoppubeix Gyakiuit /TIp/ 1 4 JIL.1 J11.2J12.1
J12.2J12.3
313233
2.6 IomHOCTHIO MOHOTOHHBIE QyHKIMH /TTp/ 1 4 JI1.1 J11.2J12.1
J12.2712.3
313233
2.7 BrmmonHeHne [OMaIHEX padoT, MOATOTOBKA K KOHTPOJIBHBIM paboTaM. 1 36,9 JI1.1 J11.2J12.1
IMoxrotoBka k 3auety. /Cp/ JI2.2J12.3
313233
Paznen 3. Unas koHTakTHasi pabora
3.1 VHnuBrayanbHBIe KOHCYIBTAINH, TeKyIHit KoHTpob /KP/ 1 0,2 JI1.1 J11.2J12.1
J12.2 7123
313233

6. POH/J]I OIEHOYHBIX CPEJCTB

6.1. IlepeyeHb BH/1I0B OLICHOYHBIX CPEACTB

1. Jdoxman
2.Bonpocs! k 3auery

6.2. TunoBblie KOHTPOJ/IbHBIC 3a/1aHUA U UHbIC MaTepUaJIbI 1] Telcymeﬁ aTTeCTalluu

TeMbl 1OKIAN0B:

1. JlanyacuaH ¢ rpaHUYHBIMH Ycia0BUAMHU lupuxiie

2. HeogHOpOAHBIE TPAHUYHBIE YCIOBHS

3. ACUMIITOTUYECKOE TIOBE/ICHUE

4. BomHOBOE ypaBHEHHUE

5. Bosmylenne caMocompsKeHHbIX OTIepaTOpoB

6. BoiHOBOE ypaBHeHHe B L2(Q)

7. TpaHCIAIMOHHO-NHBAPHAHTHBIE oiepaTopsl B Lp(Rn)
8. Muoxwutenu Oypre

9. Lp-crekTpsl 1 HUHTETPUPOBAHHbIE Oy PYIIIBI

10. Cucremsr auddepeHnnaIbHEIX 0epaTopoB B Lp-ipocTpaHcTBax

6.3. TunoBbIC KOHTPO/IbHBIE BOIIPOCHI U 3aJaHUS JJIsl IPOMEKYTOYHOMH aTTecTaluu

Bomnpocsl k 3auery:

1. Mnterpan boxnepa

2. CoiictBo Pagona - Hukonguma
3. Ceeptku

4. OnepaTopHbIe CBOMCTBA
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5. EAMHCTBEHHOCTSD, allIPOKCHUMAIIHS U 0OparneHne

6. IIpeoOpazoBanue @ypne u Teopema [Inanmmepens

7. Nurerpan Pumana-Crunrbeca

8. Uurerpans! Jlamiaca-Cruntbeca

9. Ilpencrasnenue Pucca-Ctunrbeca

10. Teopema 0 JeHCTBUTENBHOM NPEACTaBICHUN

11. leficTBUTENBPHOE M KOMITIEKCHOE IPEOOpa30OBaHUs

12. IIpeobpa3oBaHMs SKCIOHEHIIMAIEHO OTPAHUYCHHBIX (DYHKITHH
13. IIpeobpazoBanus Jlamnaca ronoMop@HbIX QyHKIUI

14. TToJTHOCTHIO MOHOTOHHBIE (DYHKITHH

6.4. Kputepuu oneHUBaHUA

Kputepuii BBICTaBICHUS 3a4eTa:

[IponomkuTenbHOCTH 3aueTa — 90 MUHYT. 32 Ka)KI0€ BBITIOTHEHHOE 3aJJaHie OUJIeTa CTYJICHT MOKET MOIYJUTh OT 1 110 3
6amtoB. Ecnu 3amanue BHIMONHEHO IPaBUIILHO, TO OHO OIleHnBaeTcs 3 Oamnamu. Ecnu 3ajaHue BBIOTHEHO ¢ OUIHOKaMU, TO
0aJTbl CHIDKAIOTCS B 3aBUCUMOCTH OT KOJIMYECTBA JOMYIIEHHBIX omHO0K. Eciu momyiieHa oHa omuoka, To 37aHue
OIlCHUBaeTCs 2 OaamMu, JONyYIIeHbI [Be omnoOku — 1 6ayn. Ecimu momymieHo O6osee MByX omMHUOOK B 3aJAHUH WIN CTYACHT HE
BBITTOJTHWII KaKoe-Tr0o 3a1anue u3 OmieTa, To 3a Hero oH mnoydaetr 0 6amioB. MakcuManbHOE KOJIMIECTBO OAJIIOB 3a 3a4eT
- 6.

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

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

Orenka "3aureHo" BeicTaBisercs 3a 20 u 0oJiee 0asI0B:

20-26 6amioB (ypoBeHb 1);

27-30 6aynoB (ypoBeHb 2);

31-36 6amnoB (ypoBeHb 3).

Omnucanue mokaszaTesell ¥ KpUTEPHEB OLICHIUBAHUS KOMITSTSHITUH JUIs TOKJIa a:

B cemectpe 3 noknana. Ha moxman otBogutes 15-20 MUHYT B KOHIIEe Maps! (Kaxmyro mapy | mokman). Kaxmstit cTyneHT
TOTOBHT JOKJIA[ IO OJHOM M3 MPEIOKEHHBIX TeM. MaKCHMaIbHOE KOJTMYECTBO OalIoB 3a JoKIazsl - 30.

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

[lonHOTa NOKIaAa OLEHUBAETCS MO CIEIYIOIIUM KPUTEPHUSIM:

1. [TosHOTA M3T0XKEHUSI TEOPETUYECKOTO MaTepuala

2. JlocTaToYHOE KOIMYECTBO MPUMEPOB K TEOPETHIECKOMY MaTepHaIy

3. IpuBeneHs! IpUMEpPH K OMpPENeNICHUSIM U TeopeMaM

4. [IpuBeneHsl KOHTPIPUMEPHI, TEMOHCTPUPYIOLINE MPU KAKUX YCIOBUSAX HE NPUMEHHUMBI TEOPEMBIL.

7. YHEBHO-METOJNYECKOE U HH®OPMALIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MOAY JIS)

7.1. Pexomenayemasi JuTepaTypa

7.1.1. OcHoBHasi IMTepaTypa

ABTODBI, 3arnaBue WznarensctBo, | Pecypc
JI1.1 | Kupunnos KA., OyHKIIMOHATBHBIN aHAIN3: ydeOHOe TTocodue Kpacnospcek : 3bC
Kupuiosa C.B., (https://znanium.com/catalog/document?id=432928) CuOHpCKHit
KeirmanoB A A (benepabHBIH
YHHBEPCHTET,
2022
JI1.2 | ®ununmos B. B., Meronap! peutenuil ypasaenuii Jlamtaca u [lyaccona Jlunenx : 9BC
Jly3snun C. E., MPUMEHUTENBHO K IEKTPOIUHAMHUKE TOJIYIIPOBOAHUKOB: JIuneuxuit
Muyk C. B. yaebHOe mocobue TOCyHapCTBEHHBI
(https://biblioclub.ru/index.php?page=book&id=714490) i
eIarornyecKuin
YHHBEPCHTET M.
ILIT. CemenoBa-
Tsan-Illanckoro,
2023
7.1.2. JlonoJHUTEeIbHAS JTUTEPATypa
ABTOpBHI, 3araBue WznarensctBo, | Pecype
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ABTOpBI, 3arnaBue WznarensctBo, | Pecype
JI2.1 | deu ., Bomenepr I'. | PykoBOACTBO K MpaKkTHUECKOMY IIPUMEHEHHIO IPE0Opa3oBaHUs Mocksa : Hayka, 9BC
A Jlannaca: mpakTudeckoe nocooue 1965
(https://biblioclub.ru/index.php?page=book&id=116183)
JI12.2 | Ocagunii FO.M. DYHKIIMU KOMIUIEKCHOTO 1epeMeHHOTr0. OrnepairoHHoe Mocksa : OO0 9BC
WCUUCIICHHE: yaeOHOe mocoome "Hay4no-
(https://znanium.com/catalog/document?id=344077) M3JaTeIbCKUN
uentp MHOPA-
M", 2019
JI2.3 | Kyry3o0B A. C. BBezneHue B (QyHKIIMOHABHBIN aHAIH3: yIeOHOE mocoone Mockaa, 9BbC
(https://biblioclub.ru/index.php?page=book&id=571413) Bepnun : [lupext
-Menna, 2020
7.2. Ilepeuens pecypcoB HHGOPMAIHOHHO-TEIEKOMMYHHKAIIMOHHOI ceTH "UHTepHeT"
31 |eLIBRARY.RU [DnekTpoHHsIii pecypc] : anexkTponHas bubmuoTeka / Hayd. anekrpon. 6-ka — URL:
http://elibrary.ru/defaultx.asp
32 |Poccuiickuii o pyHmaMeHTaNBHBIX HecaenoBannii (POON) - odurmansHei caitt http://www.rfbr.ru/rffi /ru
93 | Hayunas snekTpoHHas Onbmuorexa. MoHorpaduu, n3anHabie B H3aTeNbCTBE Poccuiickoit AkageMuu
EcrecTBO3HAHNS TOTHOTEKCTOBBII pecypc HAYIHBIX U y4eOHBIX m3nanui PAE https://www.monographies.ru/

7.3 Ilepevyenb HHGOPMALMOHHBIX TEXHOJIOT I

7.3.1 IlporpammHoe obecnieyeHne

LMS Moodle

Adobe Reader

7.3.2 IIpodeccuonanbHbie 6a3bl JAHHBIX U HHPOPMALUOHHO-CIIPABOYHbIE CHCTEMbI

1. Web of Science (https://apps.webofknowledge.com) Web of Science : MynmsTHANCIMIUTHHAPHAS pedepaTuBHas 6a3a
naHHBIX / kommaHus Thomson Reuters. — Pexxum goctyma: mist 3apeructpup. noib3osarteneit Yenl'Y. — Teker :
JJIEKTPOHHBII.

2. SpringerLink MexnyHnapoaHas pedepaTuBHast 6a3a JaHHBIX HaydHBIX m3naHuil (https://www.springer.com)

8. MATEPHAJIBHO-TEXHMYECKOE OBECIIEYEHME JUCIIMITJINHBI (MOJAY JIA)

Jlnst peanu3anuy TUCIUTUTAHBI UCTIONIB3YIOTCS YUeOHBIE ayIUTOPUH IS IPOBEICHHS 3aHATHIH CEMUHAPCKOTO THIIA,
TPYIIOBBIX U HHAUBUAYAJIbHBIX KOHCYIBTAIMM, TEKYIIETO KOHTPOJIS U IPOMEXYTOUHOM aTTEeCTAallMH, a TAKXKE TOMEIECHHS
JUTSL CAMOCTOSITENTBHON paOOTHI.

Y4eOHBIC ayTUTOPUH YKOMIUICKTOBAHBI CTICIIMAIN3NPOBAHHON MeOETbI0 M TEXHHUSCKUMHE CPEICTBAMH O0YIEHHS: JOCKa,
HapThl, MyIbTUMEAUITHOE U ayAn0000pyIOBaHHE.

JUis ceMHHApCKUX 3aHATHIT HCTIONB3YIOTCS AyAUTOPHUH OCHAIICHHBIC OOBITHON JOCKOH, TapTaMHu, IIePEHOCHBIM
MYJIBTUMEIUHHBIM U ayAH0000pyI0oBaHUEM (B Cliydae HEOOXOAUMOCTH).

ITomMerneHus 11 CaMOCTOSITENIFHOM PabOTh! 00YJAIONIIXCS OCHAIIEHB! KOMITBIOTEPHON TeXHHUKOH ¢ IMOIKITIOUeHUEM K
cerr "MHTepHeT" M 0OecriedeHreM JI0CTYIa B JIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTeNbHYIO Cpely YHUBEPCUTETA.

9. METOAUYECKHUE YKA3AHUSA 1JIAA OBYYAIOIINXCA 1O OCBOEHUIO JUCHUITIJIMHBI (MOAY JIS)

IMpu v3y4eHnn TaHHOW TUCUHUILIMHBI HCIOJIB3YIOTCSI CEMUHAPCKHUE (MPAKTUYCCKUE) 3aHATHSI U CAMOCTOSITENIbHASL paboTa
crygeHTa. Ha mpakTHuecKknX 3aHATHIX M3JI1araeTcsi OCHOBHOE COJICPKaHHE TEM MPOTPaMMBI, pACCMATPUBAIOTCS OCHOBHEIC
METOJBI M TIOJTXO/IBI.

Jns nanboinee 3G PeKTHBHOTO M3YdEHUS TUCIUTUIMHBI 00YJaIOEeMyCsl pEKOMEH/TYeTCsI:

* IOCEIIATh 3aHATHSA, KPATKO M BAYMYUBO KOHCIICKTHPOBATh MAaTEPHa, C yKa3aHUEM JAThI IPOBECHUS 3aHATUS U TEMBI,
* CAMOCTOSATENILHO MPOPadaThIBATh MaTepHall KakK IMOCIe KaXKI0TO 3aHATHS, TaK U MO 3aBEPIICHUIO TEMBI, YTO TIO3BOJISIET
CBSI3aTh BOEIMHO MOJTYYSHHBIE CBEJICHUS 1 COCTABUTD IETIbHYIO KAPTHHY.

B ciydae npumeHeHus Tpy 00y4eHUN TMCIUILIMHBI SJIEKTPOHHOTO 00y4eHUs], IUCTaHIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHH OOIIeHHE 00YJarOIIMXCSI ¥ TPEHOAaBATENs OCYIIECTBISIETCS B PEXKUME PEATFHOTO BpeMEHH (OHIAHH-IEeKIN
(BeOuHApBI), 4aTHI, BUACO-KOH(GEPEHINH U JIP.) WIK OTI0KEHHOTO BpeMeHH ( CHCTeMa JUCTAHIIHOHHOTO 00ydeHns Moodle,
(opyMBl, AEKTPOHHAS 1TOYTA U AP.).

Borpiryro yacTs BpeMeHH 00yJalonIiecss CaMOCTOSTEIEHO PaboTAIOT ¢ yaeOHO-METOANISCKIMH MaTepraaMu. CTyIeHTHI
MMEIOT BO3MOXHOCTh KOHCYJIBTHPOBATHCS € NIPENOAaBaTEIEM IT0 BCEM BOIIPOCaM, BOSHUKAOIIUM B X0JI€ CAMOCTOSATEITHHON
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pabOTHI TOCPECTBOM 3JIEKTPOHHOH ITOYTHI, COITHANBHBIX CETeH U T.1I.

Joctyn obyuaromierocst K yaeOHBIM pecypcaM B pexXuMe OTJIOKEHHOTO BPEMEHH, CAMOCTOSTENbHON paboTh
OCyIIECTBIIsIETCs yepe3 ceTh VIHTepHeT B yOOHOM JUISl HETO MECTE, BPEMECHH U TEMIIE.

ITpn 0OydeHny NHIl C OTPAaHNYIEHHBIMHI BO3MOXKHOCTSMH 3[JOPOBBSI HJICKTPOHHOE 00YdEeHHUE, TNCTAHIIMOHHEIE
00pa3oBaTenbHBIE TEXHOIOTHUH MPEIyCMaTPUBAIOT BOSMOXHOCTG IIpHUeMa-Tepeiaui HHPOPMAUH B JOCTYITHBIX TSI HUX
dopmax.

Peanmsanust qUCIMIUIMHEI ¢ TPUMEHEHHEM 3JICKTPOHHOTO 00Y4IeHHS, TUCTAHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOTHH (J1anee
— 30, JOT) ocymecTBnsiercs Ha 0OcHOBaHUHU «I10IOKEHNUS 0 peann3aiui OCHOBHBIX U TOTIOJTHUTEIIBHBIX 00pa30BaTEIbHBIX
IporpaMM ¢ IpUMEHEHHEM 3JIeKTPOHHOTO 00y4eHUs U AUCTAaHIMOHHBIX 00pa30BaTeNbHBIX TEXHOJIOTHH B (enepaIbHOM
roCyJapcTBEHHOM OIO/XKETHOM 00pa30BaTeIbHOM YUPEXKACHUH BbICIIEro 00pazoBaHus «UenssOMHCKUI rocynapcTBEHHBIH
yHHBepcHUTeTY, «I10705KeHNs 0 TTopsAAKe 3aUeTa 00yJIAONIMHUCS TI0 OCHOBHBIM IPO(ECCHOHAIBHBIM 00pa30BaTeIbHBIM
nporpamMmMam Beicirero oopasosanus B PI'bOY BO «Uenl 'Yy pe3ynpTaToB OCBOSHHUS B OPTAaHU3AIMAK, OCYIIECTBIISIOMIIX
00pa3oBaTeNbHYIO AESTENBHOCTD, YIEOHBIX IPEAMETOB, KypCOB, AUCIUILTUH (MOIYNeH), NPaKTHUK, JOTOTHUTEIbHBIX
00pa30BaTENLHBIX MPOTPAMM» ITOCPEIICTBOM JIEKTPOHHON HHPOPMAITMOHHO-00pa3oBaTenbHOl cpensl ®T'BOY BO
«Uenl'Y». B uCKITIOYUTENBHBIX CiTydasx ((opc-Maxop H T.I1.) TP peasTn3aui 00pa3oBaTeIbHOM NeITeTbHOCTH C
npumerenueM D0, IOT MoryT npuMeHsITh KOMIOHEHTHI, He BXOSIIHUE B TIEPEUeHb dIEKTPOHHON HHPOPMALIMOHHO-
00pa3oBaTebHON Cpesibl.

10. CHEIIMAJIBHBIE YCJIOBHUSI OCBOEHUSA JUCIIMITJIMHBI OBYYAIOIIUMHUCH C
NHBAJINJIHOCTBIO 1 O'PAHUYEHHBIMU BO3SMOXHOCTSAMU 31OPOBbS

OcBOCHUE IUCHUIUIMHBI WHBAIMAAMH M JIMIAMH C OTPAaHMYCHHBIMA BO3MOXKHOCTSMH 3JIOPOBBSl OCYLICCTBISETCA C
UCIIOJIb30BAaHUEM CICLHAIBHBIX TEXHHYECKHX CPEICTB M HMH(OOPMAIMOHHBIX TEXHOJOTHH, MNPEIOCTaBIsIEMbIX PecypcHbIM
y4eOHO-METOANYECKUM LIEHTPOM MO OOY4EHHI0 MHBAIMJIOB U JIUI C OTPaHMYCHHBIMH BO3MOXKHOCTSIMH 310poBbst Yenl'V 1o
3ampocy oOydaromierocss (MOOMJIbHBIC CIICIHATIbHBIC TEXHUYECKHE CPEACTBAa JUIS JIMI C HAPYIICHUSIMH 3pEHHS H C
HapYIICHUEM CIIyXa, aCCHCTUBHBIC HH()OPMAIIHOHHBIC TEXHOJIOTHH).

ITpu HeoOxoaMMOCTH Ul OOYYAIOMIMXCS € HAPYIICHUSIMH 3pEHHs Ha pabOduMX MecTax Uis [POBEICHUS HPAKTHUECKHX HITH
JTa0OpaTOPHBIX 3aHATHIl yCTaHABIMBAaeTCs CIELMAIBLHOE IMpOorpaMMHOe obOecreyeHne (IporpaMma pedeBOl HaBHTalWH,
peUeBbIC CHHTE3aTOPBI, SKPAHHBIC JIYIIBI).

B yueOHble aymuropuu obecrieunBaeTCs OCSCHPEISITCTBEHHBIA JOCTYN Jjis  OOYYalomMXCsl € WHBAIUIHOCTBIO U C
OTPaHHYCHHBIMH BO3MOJYKHOCTSIMH 37I0pOBbsl. B KakIoi aymuropuu, riae oOydaroTcsi MHBAJIMABI M JIMLA C OrPaHUYCHHBIMU
BO3MOXKHOCTSIMH  3/I0POBBSI, IPEAYCMATPUBACTCS COOTBETCTBYIOLIEE KOJMYECTBO MECT Uil OOYYAIOIUXCS C y4eTOM
HapYIICHUHA UX 310POBBSI.

st OCBOGHHMSI IMCUMIUIMHBI MHBAJIMAAM M JIMIAM C OIPaHUYCHHBIMH BO3MOXKHOCTSIMH 3[I0POBbSI IPEIOCTABISIETCSI AOCTYI K
MEeYaTHBIM HCTOYHHKAM, MMEIOIMMCS B HayyHoi OuOimoreke Yenl'Y, ¢ MOMOIIBIO CrENUaibHBIX TEXHHYECKUX CPEACTB;
JIOCTYI C TOMOIIBIO CIEIHATBEHBIX TEXHHYSCKUX W HMPOTPAMMHBIX CPEICTB K 3JCKTPOHHBIM HCTOYHUKAM, MPEICTABICHHBIM B
(hopMe AIIEKTPOHHOTO OKYMEHTa B (hoHae HaydHO!H OnbmroTeky Yenl'Y Wi 3JeKTPOHHO-OHOINOTEYHBIX CHCTEMAaX.
YueOHO-METOANUECKHE MaTepHaibl s OOY4alomMXCsl M3 YMCIa WHBAIWAOB U JIMI C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH
3[I0POBbsl IPENOCTABISIIOTCA B (opMax, agaNTHPOBAHHBIX K OTIPAHHYCHUSIM HX 3[0POBbS M OCOOCHHOCTSM BOCIPHUSITHUS
HHPOPMAITUH.

Jisl MHBaNWIOB U JIMI[ C OTPAaHWYCHHBIMH BO3MOXKHOCTSIMH 3/I0POBbSI OCBOCHHE AMCLUUIUIMHBI MOXET ObITh YAaCTHYHO WIIK
HOJIHOCTBIO OCYIIECTBICHO C UCIIOIb30BaHUEM JUCTAHIIMOHHBIX 00pa30BaTEeNbHBIX TEXHOJIOTHA.

ITpu npoBeieHHH MPOMEXKYTOYHOM ATTECTAI[MM IO TUCHHUIUIMHE OOYJAIOIMMCS C HHBAIUAHOCTBIO U C OTPaHUYCHHBIMHU
BO3MOXXHOCTSIMU 3/I0POBbsI 00ECIEUMBACTCS 10 MX 3asBICHHIO NPEAOCTABICHHUE B IOCTYMHOH (OpMe B 3aBHCHMOCTH OT HX
WH/IMBUIYalbHbIX OCOOEHHOCTEH HHCTPYKIMH O MOPSIKE MPOBEIACHHS NPOMEXKYTOYHON aTTECTAlMH, OLECHOYHBIX CPEICTB H
BO3MOKHOCTH OTBETOB Ha 3a/aHus (IHMCbMEHHO Ha Oymare, HaOOp OTBETOB Ha KOMIIBIOTEpE, MUCbMEHHO Mmpudrom bpaiins, ¢
HCITOJIb30BAaHHUEM YCIIYT aCCHCTCHTA, YCTHO).

[Ipy mpoBeAeHHH TPOLEAYPHl OLECHHBAHUS PE3Y/IbTATOB OOY4EHHS MHBAJIMAOB M JIMI[ C OIPaHUMYCHHBIMH BO3MOXKHOCTSIMH
37I0pOBbsI TIPEAYCMATPUBAETCSl MCIOJIb30BaHUE mpenocTaBieHHbIX Yenl'Y mnnum  COOCTBEHHBIX TEXHUYECKHX CPEICTB,
HEOOXOAMMBIX MM B CBS3M C WX HHAWBUIYaJbHBIMH OCOOCHHOCTAMH. [Ipu HEOOXOIUMOCTH HWHBAJIHMIAM H JIUIAM C
OrPaHHYCHHBIMH BO3MOXKHOCTSIMH 37I0POBbSI IPEIOCTABIISETCS JOTOIHUTENFHOE BpeMsl AJIsl TIOJrOTOBKH OTBETAa Ha 3aJaHMs,
NpoLe/ypa OLICHUBAHUS PE3YJILTATOB 00YUEeHHS 110 JUCHUIUINHE MOYKET HPOBOJMTHCS B HECKOJIBKO ITATIOB.
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1. GOALS OF MASTERING THE COURSE

The purpose of the course "Laplace Transform of vector-valued functions" is to study the basic methods, ideas and approaches to the
analysis and application of the Laplace transform to vector-valued functions, which is a powerful tool in solving a wide range of
problems related to differential equations and dynamical systems analysis.

The goals of the course include:

* The study of the definition and properties of the Laplace transform, including the convergence domain, the inverse Laplace transform,
and the relationship to other integral transformations. An introduction to the concepts of vector-valued functions and their specific
properties.

* Mastering analytical methods for calculating the Laplace transform for various classes of vector-valued functions, as well as methods
for solving Cauchy problems for linear differential equations with constant coefficients.

* Formation of students' understanding of the place and role of the Laplace transform in mathematical analysis, as well as its connection
with the theory of functions of a complex variable and functional analysis.

* A demonstration of how the Laplace transform is used to analyze and solve problems in various fields, including control theory,
electrical engineering, mechanics, and other applied sciences. Special attention is paid to the application of the Laplace transform to the
analysis of linear dynamical systems.

* Developing the ability to build mathematical models based on differential equations and apply the Laplace transform to analyze these
models.

« Stimulating the ability to navigate modern advances related to the application of the Laplace transform, including the latest results and
approaches, 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 complex and urgent problems in various subject areas.

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

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 .E.01

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.

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.

Methods for solving differential equations

Numerical methods for solving fractional differential equations

Work Experience Internship (Research Work)

Work Experience Internship (Pre-graduation Practical Training)

Work Experience Internship (Educational Research Internship)

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

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

Know:

the main theoretical principles and methods related to the Laplace transformation of vector-valued functions, including their application
in various fields of mathematics and its applications, in the context of ongoing scientific research.
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Be able to:

effectively collect, systematize and analyze information from scientific publications, monographs, articles and other sources on the
subject of the Laplace transform of vector-valued functions.

Possess:

the skills of conducting independent scientific research in the field of the Laplace transform of vector-valued functions, including
setting research tasks, formulating hypotheses, constructing evidence, conducting computational experiments and interpreting the
results obtained.

As a result of mastering the course, the student must

3.1|Know:

3.1.1|the main theoretical principles and methods related to the Laplace transformation of vector-valued functions, including
their application in various fields of mathematics and its applications, in the context of ongoing scientific research.

3.2|Be able to:

3.2.1|effectively collect, systematize and analyze information from scientific publications, monographs, articles and other
sources on the subject of the Laplace transform of vector-valued functions.

3.3|Possess:
3.3.1{the skills of conducting independent scientific research in the field of the Laplace transform of vector-valued functions,
including setting research tasks, formulating hypotheses, constructing evidence, conducting computational experiments
and interpreting the results obtained.

4. SCOPE OF THE COURSE (MODULE)

Total labor intensity 3 Credit

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

classroom training: 34 credit 1

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. The Laplace integral
1.1 The Bochner Integral /Pr/ 1 2 L1.1L1.2L1.3L2.1
L22123
W1 W2 W3
1.2 Radon - Nicodemus Condition / Pr/ 1 2 L1.1L1.2L1.31L2.1
L22123
W1 W2 W3
1.3 Convolutions /Pr/ 1 4 L1.1L1.2L1.31L2.1
L22123
W1 W2 W3
1.4 The existence of the Laplace integral/Pr/ 1 2 L1.1L1.2L1.3L2.1
L22123
W1 W2 W3
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1.5 Analytical behavior /Pr/

L1.1L1.2L1.3L2.1
122123
W1 W2 W3

1.6 Riemann-Stieltjes Integral /Pr/

L1.1L1.2L1.3L2.1
122123
W1 W2 W3

1.7 Doing homework, preparing for exams. Preparation for the credit. /IndW/

36,9

L1.1L1.2L1.3L2.1
122123
W1 W2 W3

Section 2. The Laplace transform

2.1 The Real Representation Theorem /Pr/

L1.1L1.2L1.3L2.1
122123
W1 W2 W3

2.2 Valid and comprehensive treatment /Pr/

L1.1L1.2L1.3L2.1
122123
W1 W2 W3

2.3 Transformations of exponentially bounded functions /Pr/

L1.1L1.2L1.3L2.1
122123
W1 W2 W3

24 Complex conditions /Pr/

L1.1L1.2L1.3L2.1
122123
W1 W2 W3

2.5 Laplace transformations of holomorphic functions /Pr/

L1.1L1.2L1.3L2.1
122123
W1 W2 W3

2.6  |Completely monotonous functions /Pr/

L1.1L1.2L1.3L2.1
122123
W1 W2 W3

2.7 Doing homework, preparing for exams. Preparation for the credit. /IndW/

36,9

L1.1L1.2L1.3L2.1
122123
W1 W2 W3

Section 3. Other contact work

3.1 Individual consultations, ongoing monitoring /OCW/

0,2

L1.1L1.2L1.3L2.1
122123
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. Laplacian with Dirichlet boundary conditions
2. Heterogeneous boundary conditions

3. Asymptotic behavior
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4. The wave equation

5. Perturbation of self-adjoint operators

6. The wave equation in L2(Q2)

7. Translationally invariant operators in Lp(Rn)
8. Fourier multipliers

9. Lp spectra and integrated semigroups

10. Systems of differential operators in Lp spaces

6.3. Typical control questions and assignments for interim certification

Questions for the credit:

. The Bochner integral

. Radon- Nicodemus property

. Convolutions

. Operator properties

. Uniqueness, approximation and reversal

. Fourier transform and Plancherel's theorem

. The Riemann-Stieltjes integral

. Laplace-Stieltjes integrals

. The Riesz-Stieltjes representation

10. The real representation Theorem

11. Real and complex transformations

12. Transformations of exponentially bounded functions
13. Laplace transformations of holomorphic functions
14. Completely monotonous functions

O 001N N K W —

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. 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

7.1. Recommended literature

7.1.1. Basic literature

| Authors, compilers | Title | Publisher, year |Resource

© FSBEI HE “CSU”




B

MINISTRY OF EDUCATION AND SCIENCE OF THE RUSSIAN FEDERATION

Federal State Budgetary Educational
Institution of Higher Education
“Chelyabinsk State University” (FSBEI HE “CSU”)

Work program of the course (module) “Laplace Transform of Vector-Valued Functions” in the scientific specialty

01.04.01 “Mathematics” direction “Fractional Differential Equations” FSBEI HE “CSU” pp- 7
Authors, compilers Title Publisher, year Resource
L1.1 [Filippov V. V., Methods for solving the Laplace and Poisson equations in relation to|Lipetsk : Lipetsk State ELS
Luzyanin S. E., semiconductor electrodynamics: a textbook Pedagogical University
Mitsuk S. V. (https://biblioclub.ru/index.php?page=book&id=714490) named after P.P.
Semenov-Tyan-Shansky,
2023
L1.2 [Kirillov K.A., Functional Analysis: a textbook Krasnoyarsk : Siberian ELS
Kirillova S.V., (https://znanium.com/catalog/document?id=432928) Federal University, 2022
Kytmanov A.A.
L1.3 [Starovoitov V. N.  |Functional analysis. The Lebesgue measure and integral: a textbook|Moscow : Yurait, 2024 ELS
for universities
(https://urait.ru/bcode/557431)
7.1.2. Further reading
Authors, compilers Title Publisher, year Resource
L2.1 [Dech G., Volpert G. |A guide to the practical application of the Laplace transform: a Moscow : Nauka Publ., ELS
A. practical guide 1965
(https://biblioclub.ru/index.php?page=book&id=116183)
L2.2 |Kutuzov A. S. Introduction to Functional Analysis: a textbook Moscow, Berlin : ELS
(https://biblioclub.ru/index.php?page=book&id=571413) Direct-Media, 2020
L2.3 [Osadchy Yu.M. Functions of a complex variable. Operational Calculus: a study Moscow : Scientific ELS
guide Publishing Center
(https://znanium.com/catalog/document?id=344077) INFRA-M, LLC, 2019
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

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.
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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)

Seminar (practical) classes and independent work of the student are used in the study of this course. At 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 course the student is recommended:

- attend classes, briefly and thoughtfully outline the material, indicating the date of the class and the topic;

- independently study the material both after each lesson and at the end of the topic, which allows you to link the information received
and make a complete picture.

In the case of application of e-learning, distance learning technologies in teaching the course, communication between students and
teacher is carried out in real time (online lectures (webinars), chats, video conferences, etc.) or delayed time (distance learning system
Moodle, forums, e-mail, etc.).

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

Access of the student to learning resources in the mode of deferred time, independent work is carried out through the Internet at a
convenient place, time and pace.

When training persons with disabilities, e-learning, distance education technologies provide for the possibility of receiving and
transmitting information in accessible forms.

Implementation of the course with the use of e-learning, distance education technologies (hereinafter - EE, DOT) is carried out on the
basis of the “Regulations on the implementation of basic and additional educational programs with the use of e-learning and distance
education technologies in the federal state budgetary educational institution of higher education ‘Chelyabinsk State University’,
”Regulations on the procedure for crediting students on basic professional educational programs of higher education In exceptional
cases (force majeure, etc.) in the implementation of educational activities with the use of E-Learning, DOT may apply components that
are not included in the list of electronic information and educational environment.

10. CHEIIMAJIBHBIE YCJIOBHSA OCBOEHUSA TUCITUITJIMHBI OBYYAIOIIIUMUCA C HHBAJIMTHOCTBIO 1
OI'PAHMYEHHBIMHA BO3MOXHOCTSAMMU 3/10POBbA

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.

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:
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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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