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1. IEJIX OCBOEHUA N CHUIIJINHBI

Iensro kypca "Teopus paspemaromux ceMeicTB IpoOHBIX A hepeHInaTBHBIX YPaBHEHUH" IBIsIeTCS H3ydeHHe
(hyHIaMEHTaIbHBIX KOHIEHIUH 1 METOJJ0B TEOPHHU Pa3peIIaronX CEMEHCTB IS aHAIHN3a U PEIICHUS TPOOHBIX
i depeHIanbHbIX ypaBHeHUH. Kypc HaleneH Ha (JopMHUpOBaHHE Y CTYAEHTOB IIIYOOKOTO OHUMAaHUsI APOOHOTO
WCYHCIICHHS, €r0 MPUMEHEHUS B MOJICITUPOBAHHIH CJIOKHBIX JHHAMUYECKHUX CHCTEM, a TaKXKe pa3BUTHE HABBIKOB
HCIIONI30BAaHMS a0CTPAKTHBIX MaTEMAaTHYECKIX HHCTPYMEHTOB JUTS HICCIICIOBAHHS PEIICHUIT STHX ypaBHEHHH.

3amagam HU3YUCHUA OUCHUIIIMHBI ABJISAKOTCA:

* O3HaKOMJIEHHE C OCHOBHBIMHU MOHATHAMU APOOHOTO HcUHCIeHus: V3ydeHue pa3iniHbIX OnpeaeaeHuil JpoOHbIX
MPOU3BOJHBIX U MHTerpasoB (Pumana-JInysms, Kanyro, ['pronBansaa-JleTHukoBa u Ap.), UX CBOHCTB M B3aMMOCBS3CH.

*» M3yueHue TeOpUM pa3pelIaloUX ceMeHCTB A1 ApoOHbIX AuddepeHnnanbHpIX ypaBHeHui: OcBOEHUE OIpeieeHus,
CBOMCTB M METO/IOB IIOCTPOCHUSI Pa3PEIIAIONINX CEMEHCTB, a TAKKE UX CBSI3M C pEHICHUSIMU JPOOHBIX 1U(depeHInaTbHBIX
YPaBHEHUIA.

* OsnazieHue METOJAMU aHaJH3a IPOOHBIX MU GepeHIMATEHBIX YpaBHEHMH: 3ydeHne MEeTOI0B CYIECTBOBAHUS U
€IMHCTBEHHOCTH PELICHUH, CIEKTPaIbHON TEOPUH, TEOPUHU TOIYIPYIII, a TAKXKE METOJI0OB ACHMIITOTHYECKOTO aHAIN3a U
aHaJM3a YCTOWYUBOCTH.

+ ®opMHpOBaHHE HABBIKOB OCTPOCHMSI MATEMAaTHYECKUX MOJIENIEH C UCIONIb30BaHNEM NPOOHBIX HUddepeHInaIbHbIX
ypaBHeHui: PazBuTHe ciocoOHOCTH (OPMYINPOBATH peabHbIE IPOLECCH U SBICHUS B BU/E APOOHBIX
nmddepeHITaIbHEIX ypaBHEHHH, 000CHOBEIBAS BEIOOP TPOOHOTO MOpSIIKA.

* H3ydenne npuMeHeHUs TpOOHBIX TU(GepeHINATBHBIX YPaBHEHUH AT MOJICTHPOBAHMS Pa3INIHBIX POLIECCOB!
PaccMoTpenne mpuMepoB MOJETUPOBAHMS TIPOTIECCOB B (PHU3HKE, MEXaHUKE, OMOJIOTHH, (PUHAHCAX U APYTHX 00JIACTAX, T
JIpOOHOE UCYKCIICHHE UTPACT BAXKHYIO POJIb.

+ Pa3BuTHE CHOCOOHOCTH MPOBOANTH AHATIH3 YCTOWYNBOCTH M ACHMITOTHYECKOTO MOBEACHHUS PEIICHUH APOOHBIX
I depeHIanbHbIX ypaBHeHUH: V3yueHne MeToJ0B HCCIIeIOBaHNUS JOJITOCPOYHOTO MOBECHHS PELICHUH C
HCIIO/Ib30BaHUEM TEOPUH Pa3pELIAIOIIUX CEMEICTB.

M COSZ[&HI/IC LIEJIOCTHOM KapTUHbBI COBPEMEHHBIX MAaTEMATUICCKHUX METOI0B B obmacTu Z[pO6HbIX Z[I/I(I)(bepeHI_II/IaHLHLIX
ypaBHCHHﬁI q)OpMI/IpOBaHI/IC IIOHUMAaHHsA O B3aUMOCBA3HN )IpO6HOl"O HUCYUCJICHUA, TCOPUHN paspClIatoInX CEMCHCTB 1 APYIrux
MCTOOOB.

* Pa3BuTHE HABBIKOB CAMOCTOSATENILHOIO U3YUEHUSI COBPEMEHHOM HaydHOU nuTepaTypsl: IIoAroToBKa CTyAEHTOB K
CaMOCTOATEIFHOMY HCCIEOBAaHUIO MOCIEIHIX JOCTHKEHHH B 00JIaCTH TeOpUH APOOHBIX Tu(depeHIHaTbHbIX YpaBHEHUH 1
UX TPUIIOKEHUH.

Pe3yJ'H>TaTI)I o6yqu1/1;1 IO JUCHUIITTMHE HAITPABJICHBI HA JOCTUKECHUC NHAUKATOPOB!:

ITK-1.1. leMoHCTpHpYeT 3HAHIE OCHOBHBIX TEOPETHUECCKHUX ITOJIOKEHIH 1 METOJIOB B 00IACTH IIPOBOIMMBIX HAyIHBIX
HCCIIEAOBaHUN

ITK-1.2. lemoHCTpUpyeT yMeHUS cOopa U aHaIHM3a HH(POPMAIUHX 1T0 TeMaTHKE IIPOBOIUMBIX HCCIEAOBAHUIT

ITK-1.3. IMeeT mpaKTHYECKHIf OIBIT YCTAHOBJICHNS HOBBIX (DAaKTOB M 3aKOHOMEPHOCTEH B 00/1aCTH HAyIHBIX HCCISJOBAaHUN

2. MECTO JUCIIHUIIJIMHBI B CTPYKTYPE OIIOII

uxn (paznen) OIIOIT: | b1.B.Z1B.01.02

2.1 TpeOoBaHus K NpeABAPUTEILHOI MOAT0TOBKE 00y4Yalolerocs:

JIs ycriemHoro 0CBOSHUS AUCIMILTMHEI HEOOX0AUMBI 3HAHHUS AUCHUILTHH «MaTeMaTH4YeCKUi aHanu3y, «JInHeiHas
anrebpay, «uddepeHimansubie ypaBHeHUS», « DYHKIIMOHATBHBIA aHATN3Y, « KOMIUTEKCHBII aHAIH3)». A TaKkKe

JpobHoe nHTerpo-aud pepeHIraNbHOE HCUUCTICHIE

ITpeo6pa3zoBanme Jlamnaca BEKTOPHO3HAYHBIX (DYHKITHHA

IIpeoOpazoBanue Oyphe BEKTOPHO3HAYHBIX (PYHKIINH

JlunelHBIC OTIEPATOPHI U OIEPATOP-(QYHKIIUH

2.2 JIucuMnJuHbl M MPAKTHKH, VIS KOTOPbIX OCBOEHUE TAHHOW JUCHHUILIMHBI (MOIYJIs1) HEO0OX0AUMO KAK
npeanIecTBYIOIIEe:

3HaHUS 10 NaHHOW TUCIHMIDIMHE MOTYT OBITh ITOJIC3HBI JIJISl HAYYHO-HUCCIIEIOBATENBCKOM pabOThI CTYIEHTOB.
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3. KOMIIETEHIIMY OBYYAIOILETOCSl, ®OPMHUPYEMBIE B PE3YJIETATE OCBOEHUSI TUCLMTTINHBI
(MOZY.JIA)

IIK-1: CnocodeH NpoBOANTH HAYYHO-UCCJIEA0BATEIbCKYIO padoTy B 00/1acTu AU depeHunaIbLHBIX YPaBHeHUit

3HaTh:

OCHOBHBIE TEOPETUIECKHUE TIOJIOKEHHUS K METOABI TEOPHH PAa3PEIIAIONIINX CEMEHCTB sl JPOOHBIX TU(PepeHIHATEHBIX
YpaBHEHHI.

YMerh:

cOOMpAaTh U aHAIM3UPOBATH HHPOPMAIIHIO [0 TEMATHKE TEOPUH PA3PELIAIONINX CeMEHCTB APOOHBIX TuddepeHInanbHbIX
YpaBHEHU, BKITFOYAst UX TEOPETHUSCKHIE aCIIEKThI U MPUMEHECHUSI.

Baanern:

HaBbIKaAMU NPUMCHCHHS TCOPUH pa3pCIIatOIINX CEMCHCTB JJIL UCCIICIOBaHUA peIHCHPII;‘I )IpO6HLIX )II/ICIJ(bepeHL[I/IaJ'IBHBIX
ypaBHeHI/Iﬁ " aHaJIu3a ux CBOfICTB, BKJIIO4YasA aCHUMIITOTHYCCKOC ITOBCACHUC U yCTOfI‘IPIBOCTI:.

B pe3yabTaTe 0cBOeHUs AMCUMIJIMHBI 00Y4AIOUIHIICH J0/KeH

3.1 |3narn:

3.1.1 | oCHOBHBIE TEOPETUUECKHE MOJOKEHHS M METO/IBI TEOPUH Pa3pPEUIAIONINX CEMEUCTB IS IPOOHBIX
T GepeHINATEHBIX YPAaBHEHHM.

3.2 | YMeTh:

3.2.1 | cobupaTh U aHATU3UPOBATH HH(POPMALIUIO IO TEMATUKE TCOPUH PA3PEIIAONINX CEMEHCTB APOOHBIX
TG PepeHITUATEHBIX YPaBHEHHI, BKITIOYAst UX TCOPETHUCSCKHUE aCTIEKThI M TPUMCEHEHUSI.

3.3 | Bnagern:

3.3.1 | npUMEeHEHHsI TCOPUH Pa3pEIIAIONINX CEMEHCTB IS UCCIEAOBAHUS PELICHHH TpOOHBIX AU hepeHInATEHBIX
YpaBHEHHI U aHAJIHM3a UX CBOWCTB, BKIIOYAsl ACHMIITOTHIECKOE MTOBEJICHUE U YCTOMIHBOCTD.

4. OFBEM JJUCIIUIIVIMHBI (MO Y JIS)

O6Lwas TpyaoemMKoCTb 33ET
YacoB 1o yueOHOMY IUIaHy : 108 Bunasl koHTpONIsS B cemecTpax:
B TOM YHCIIC
ayIUTOPHBIC 3AHATHSI : 34 9K3aMEHBbI 2
camocTosTeNnpHas pabora : 34,7
4acoB Ha KOHTPOJIb : 36
KOHTaKTHas pabora: 37,3
UKP: 3,3

5. CTPYKTYPA U COAEPKAHME JUCIUITIJINHBI (MOJXY JIA)

Kon HaunmeHnoBaHue pa3iesioB U TeM /BU/I 3aHATHSI/ Cemecrt | Hacos JlutepaTtypa
3aHATH p / Kvpc
Paznea 1. IpodHoe unTerpupoBanue u AuddepeHupoBanue

1.1 JpobHoe naTerpuposanue u qudpepenmmponanne /I1p/ 2 6 JI1.1 J11.2J12.1
J12.2J13.1
313233

1.2 OmnepaTopbl IpoOHOTO TU(depeHITupoBaHus B mpocTpancTBax Lp /TIp/ 2 4 JI1.1 J11.2J12.1
J12.2J13.1
313233

1.3 AHanuTUYECKHE pa3pemaloniie ceMeiictsa onepatopos /I1p/ 2 4 JI1.1 J11.2J12.1
J12.2J13.1
313233

1.4 Omnepatops! pemenns /[1p/ 2 10 JIT.1 JI1.2J12.1
JI2.2J13.1
313233
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1.5 Homyrpynma oneparopos /TIp/ 2 6 JI1.1 J11.2J12.1
JI2.2J13.1
512233
1.6 Lp-paspemmmocts /T1p/ 2 4 JI1.1 J11.2J12.1
J12.2J13.1
313233
1.7 BrinonHeHne foMamHux padoT, MOATOTOBKA K KOHTPOJILHBIM paboTaM. 2 34,7 JI1.1 J11.2J12.1
IMonroTtoBka k sx3ameny /Cp/ J12.2J13.1
313233
Paznen 2. Mnast kouTakTHast padora
2.1 VHnuBuayanbHbIe KOHCYIBTAINH, TeKyIHit KoHTpos /KP/ 2 3,3 JI1.1 JI11.2J12.1
JI2.2J13.1

6. POH/J]I OIEHOYHbBIX CPEJACTB

6.1. IlepeuyeHb BU/I0OB OLEHOYHBIX CPEACTB

1. Jokman
2.Bompocs! k 3K3aMeHy

6.2. TunoBbie KOHTPOJIbHbIE 32JaHUSI U MHbIE MaTepPUAJIbI /ISl TEKYLIeH aTTecTalul

Temsbl 10KIa/10B

1. IpobHoe unTerpupoBanue u quddepeHupopanme

2. ®ynkuus Mutrar-Jleddnepa

3. Oynkuus Paiita

4. OnepaTopsl IpoOHOTO TUPPEPSHITUPOBAHUS B TIPOCTPAHCTBAX Lp
5. Onepatopsl perieHust

6. AHanuTHYECKHE ONIEpaTOPhl PeIleHHs

7. AnmpoxkcuManus

8. IIpuHIMI TOAYMHEHUS B ero 00paTuMOCTh

9. ®opmysa obpateHust

10. Tonyrpyrmra onepaTopoB MOJYUHEHUS

11. IlonsiTue MakcUMaJIbHOU perynsapHocTu Lp

12. MakcumanbHast Lp-perynspHocTb AJsl ypaBHEHUI JpoOHOTO MopsiAKa
13. Ctporue Lp-pemenus ypaBHeHHI ApOOHOTO TOPsIKa

6.3. TunoBbie KOHTPOJILHBIE BONPOCHI U 32/1aHUS VI MPOMEKYTOUHOI aTTeCTAUMI

Bomnpocs! k 5K3aMeny:

. OCHOBHBIE OTIpeNETICHHS H TEOPEMBI

. Apo6Hoe nHTerpHpoBaHue U AudepeHnnpoBaHUEe

. ®ynkuus Mutrar-Jleddnepa

. Oynkuus Paiita

. Onepatopsl poOHOTO MU QEepeHITUPOBAHUS B IPOCTPAHCTBAX Lp
. OnepaTopsl pereHus

. AHaIIMTHYECKHE ONIEPATOPBI PeIeHHs

. Anmpoxkcumanus

. [IpuHIUI TOAYHHEHUS U eT0 00PaTUMOCTh

10. ®opmyna obpatieHus

11. Tlonyrpyrmra onepaTopoB MOJYUHEHUS

12. TlonsiTHe MaKCUMAJIBHOU perynsapHocTu Lp

13. MakcumanbHast Lp-perynspHocTsb Aisl ypaBHEHUI JpoOHOTO MOpsiAKa
14. Ctporue Lp-pemenus ypaBHeHUN APOOHOTO TOPsIKa

O 001N L K WK —

6.4. Kputepuu oneHuBaHUA

Ha sx3ameHe BbIIaeTCs 2 BOMPOCa U3 CIIUCKA BOIPOCOB 10 TeMaM MPAKTHYECKUX 3aHATHH.

[IponomKuTeNbHOCTD 3Kk3aMeHa — 90 MUHYT. 3a KaXJ10€ BHIIIOTHEHHOE 3aJaHNe OUIIeTa CTYJICHT MOXET IOJIYIHuTh OT 1 J10 3
6amtoB. Eciu 3aanue BBIMONHEHO IPAaBUIIBHO, TO OHO OIleHnBaeTcs 3 Oamnamu. Ecnu 3ajaHue BBIOTHEHO ¢ OUIHOKaMU, TO
0aJTbl CHIKAIOTCS B 3aBUCUMOCTH OT KOJIMYECTBA JOMYIIEHHBIX omHO0K. Eciu momyiieHa oHa omuoka, To 37aHnne
OIlleHUBaeTCs 2 OaamMu, JONYIIeHbI [Be omnOkK — 1 6ayn. Ecimu momymieHo O6osee MByX OMHUOOK B 3aJAHAH WIN CTYACHT HE
BBITTOJTHWII KaKoe-Tr00 3a1aHne u3 OuiieTa, To 3a Hero oH moydaet 0 6amioB. MakcuManbHOE KOJIMIECTBO OAJIIOB 3a
3K3aMeH — 6.
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ITpu moBeICHUH UTOTOB YUUTHIBAIOTCSI PE3YNIbTATHI TEKYICH aTTecTanun. [10ydeHHBIE 32 TEKYIIYIO aTTECTALUIO OaILIbI
CYMMHUPYIOTCS ¢ OaITaMy, TIOJTYYEHHBIMH 33 KQXKIBIA 3Tl IIPU MPOXO0KACHHN TPOMEKYTOYHON aTTECTAIIH:

Orenka "He ynoBneTBopuTeNbHO" BBICTaBIIsIETCsI 32 13 1 MeHee 0allioB;

Onenka "Y noBneTBopuTenbHO" BhIcTaBiseTcs 3a 14-17 6amnos (yposeHs 1);

Ouenka "Xopomro" BeictaBisiercs 3a 18-21 6annoB (ypoBeHs 2);

Ornenka "OtiangHo" BeIcTaBisgeTcs 3a 22-26 6amioB (YpoBeHb 3).

Omnucanue nokasaTesel U KpUTePUEeB OLICHUBAHKS KOMICTCHIMI 1T JOKIaa:

B cemectpe 2 noknaga. Ha noknan orBoaures 15-20 MuHyT B KOHIlE napsl (Kaxayro nmapy 1 goknan). Kaxapiid cryaeHt
TOTOBHT JIOKJIA]] TT0 OJTHOHM M3 MPEIOKEHHBIX TeM. MaKCHMaIbHOE KOJTHYECTBO 0aIUIOB 3a ToKIab! - 20.

Ouenka "3auTeHo" BeIcTaBisseTcs 3a 12-20 6amios, "He 3auTeHo" - MmeHee 12 0amios.

[NonHOTA MOKIIaa OLEHUBACTCA 110 CIICAYIOMINM KPUTEPHUSIM:

1. INonHOTa M3I0kKEHUS TEOPETHYECKOTO MaTepuaa
2. JloctaToyHOE KOJIMYECTBO NMPUMEPOB K TEOPETHYECKOMY MaTepHalry
3. [TpuBeneHB TPUMEpPHI K ONPEASICHIAM U TeopeMaM
4. [IpuBeneHs! KOHTPIPUMEPEI, TEMOHCTPUPYIOIINE MIPH KaKUX YCIOBHSAX HE MPHMEHUMBI TEOPEMBI.
7. YHEBHO-METOAUYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE JUCLUIIJIMHBI (MO Y JISI)
7.1. Pexomenayemasi 1uTepaTypa
7.1.1. OcHoBHas1 1MTepaTypa
ABTODHI, 3arnaBue WznarenscTBo, Pecypc
JI1.1 | Kyry3oB A. C. BBezenue B GyHKIIMOHAIBHBIN aHAIH3: y4eOHOE ocoore Mockaa, 9bC
(https://biblioclub.ru/index.php?page=book&id=571413) Bepmun : [lupext
-Menma, 2020
JI1.2 | Kupuios K. A, OYHKIMOHATBHBIN aHANIN3: yueOHOe mocodre Kpacnosipek : 9BC
Kupuiosa C. B., (https://biblioclub.ru/index.php?page=book&id=705346) CHOMpCKHiA
KbirmanoB A. A. (benepanbHBIH
YHUBEPCHUTET
(CDY), 2022
7.1.2. JlonoiHUTEIbHAS JIUTEPATYPA
ABTOpBI, 3arnasue WsnarensctBo, | Pecypc
JI2.1 |Hocuna K. OYHKIMOHATBHBIN aHANN3: HAydHAas TUTEpaTypa Mocksa : Mup, 9BC
(https://biblioclub.ru/index.php?page=book&id=459742) 1967
JI2.2 | ®enopos B. E., [Toyrpymnmsl 1 TpyIITEl ONEPaTOPOB C SAPAMH: yaeOHOe YensOUHCK :
Mupnax H. IT. nocobue Yensb. roc. yH-T,
1998
7.1.3. MeTonunueckue pa3padoTku
ABTOpBHI, 3arnaBue WznarensctBo, | Pecypc
JI3.1 |CBupugiok I'. A, JluneitHble ypaBHEHHs COOOJIEBCKOTO TUMA: YdeOHOE mocodue YemnstOuHCK :
®enopos B. E. JI7ISL BY30B W3npaTeabcTBO
YensaOUHCKOTO
TOCYyHapCTBEHHOT
0 YHUBEPCHTETa,
2003
7.2. Ilepeuennb pecypcoB HHGOPMAIHOHHO-Te1eKOMMYHHKAIIUOHHOI ceTu "UHTepHeT"
31 |eLIBRARY.RU [OnexTpoHHSIH pecypce] : anekTpoHHas onbmuoTteka / Hayd. anexrpon. 6-ka — URL:
http://elibrary.ru/defaultx.asp
32 |Poccuiickuit pong pynnamenransusix uccnenopanuii (PODU) - odpurmanssrii caitt http://www.rfbr.ru/rffi /ru
33 |Hayunas anextponHas 6nbiaroTeka. MoHorpaduu, n3naHHbIe B u3gaTenscTBe Poccniickoit Akagemun
EcrecTBO3HaHMS OTHOTEKCTOBBIN pecypc HaydHbIX U yueOHbIX nznanuii PAE https://www.monographies.ru/

7.3 Ilepevyenb nHGOPMAIHOHHBIX TEXHOJIOT Ui

7.3.1 IIporpamMmHoOe obecrieyeHue

LMS Moodle
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Adobe Reader

7.3.2 IIpodeccuonanbHbie 6a3bl JAHHBIX U HHPOPMALUOHHO-CIIPABOYHbIC CHCTEMbI

1. Web of Science (https://apps.webofknowledge.com) Web of Science : mynpTHAMCIMTUITMHAPHAS pedepaTnBHas Oa3a
nmaaHbIX / Komnaeus Thomson Reuters. — Pexxum nocrymna: amst 3apeructpup. nons3osateneit Yenl'V. — Texker :
3JIEKTPOHHBIN.

2. SpringerLink MexmyHapoaHas pedepaTuBHas 6a3a JaHHBIX HaydHBIX m3naHuit (https://www.springer.com)

8. MATEPHAJ/IBHO-TEXHUMYECKOE OBECIIEYEHME JUCIMIIJINHBI (MOJAY JIA)

JIns peanu3anuy TUCIUTUTAHBI UCTIONIB3YIOTCS YaeOHBIE ayJIUTOPUH [T IPOBEICHHS 3aHATHI CEMUHAPCKOTO THIIA,
TPYIIOBBIX U UHAUBUAYAJIbHBIX KOHCYJIBTAIMH, TEKYIIETO KOHTPOJIS U IPOMEXKYTOUHOM aTTECTalllH, a TAKXKE TOMEIECHHS
JUTS CAMOCTOSITENIBHON paOOTHI.

Y4eOHBIC ayTUTOPUH YKOMIUICKTOBAHBI CTICIIMAIN3NPOBAHHOI MEOETIbI0 M TEXHUUECKUMHE CPEICTBAMH OOYIEHHS: JOCKA,
HapThl, MyIbTUMEAUIHOE U ayAn0000pyI0BaHHE.

JUist ceMMHApCKUX 3aHATUI NCTIONB3YIOTCS AyAUTOPHUHU OCHAIIICHHBIC OOBITHON JOCKOH, TapTaMHu, IIEPEHOCHBIM
MYJIBTUMEIUHHBIM U ayAno000pynoBaHUEM (B cllydae HEOOXOAUMOCTH).

[Tomemienust It CaMOCTOSATENBHON pabOTHl 00YUAIOIIMXCS OCHALIICHBI KOMIBIOTEPHON TEXHUKOH € TIOJKITIOYEHHEM K
cetu "MHTepHeT" U 00eCIeYeHNEM JOCTYIA B 3JICKTPOHHYIO HH(POPMAITMOHHO-00Pa30BaTEIbHYIO CPEly YHUBEPCHTETA.

9. METOAMUECKHUE YKA3AHMUS /151 OBYUAIOIIMXCS IO OCBOEHMIO MCLIUILINHBI (MOIY.JI5)

[Tpu M3y4eHny JaHHOW TMCLMIUIMHBI HCIIOJIB3YIOTCS CEMHHAPCKUE (IIPAaKTUUECKUE) 3aHATHS U CAMOCTOsTENbHAs paboTa
cTyneHTa. Ha mpakTHUecKX 3aHATHAX M3JIaraeTcsi OCHOBHOE COIEp KaHUE TEM IPOTPaMMBI, PACCMATPUBAIOTCS OCHOBHBIC
METOJIBI ¥ IOJXOIBI.

Jlis Haubonee 3(h(eKTUBHOTO U3YUESHUS TUCIMILIMHBI 00yJaromeMycsl peKOMEHIyeTCs:

* [IOCEIIATh 3aHATHsL, KPATKO ¥ BAYMYHBO KOHCIEKTHPOBATH MaTepHall, C yKa3aHHEM AaThl IPOBECHHS 3aHSITUS U TEMBI;
* CAaMOCTOSATENHHO ITPOpadaTHIBATE MaTepPHa KaK IOCIe KaKIOTO 3aHATHS, TaK U 110 3aBEPIICHNIO TEMBI, YTO ITO3BOJISIET
CBSI3aTh BOCIMHO MOJYICHHBIC CBEACHHUS M COCTaBUTH IIETBHYIO KAPTHHY.

B ciydae npumeHeHus Ipu 00ydeHHN TUCIUTLIMHBI JICKTPOHHOTO 00y4eHUs], IUCTAHINOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHH OOIIeHHE 00YJarOIMXCSI ¥ TPEHOAaBATENs OCYIIECTBISIETCS B PEKUME PEATEHOTO BPEMEHH (OHIAHH-IEeKIN
(BeOuHApBI), 4aTHI, BUACO-KOH(MEPEHIUU | AP.) WIX OTJIOKEHHOTO BpeMeHH ( cucTeMa JUCTaHIMOHHOTo o0yuenust Moodle,
(hOpyMBI, SIEKTPOHHAS TIOYTA H JP.).

Bornbiryro yacTs BpeMeHH 00yJatoniuecs CaMoCTOSATENbHO Pab0TAIOT ¢ yaeOHO-METOANIECKIMH MaTepranaMu. CTyIeHTHI
MMEIOT BO3MOXXHOCTh KOHCYJIBTHPOBATHCS € IIPEHOAaBaTEIEM IT0 BCEM BOIIPOCAM, BOSHUKAOIIUM B XOJI€ CAMOCTOSATEIBHON
paboThI TOCPENCTBOM IIEKTPOHHOMN MOYTHI, COIIATBHBIX CETEH U T.II.

Joctyn oOy4aromerocst K yueOHbIM PeCypcaM B PEKHUME OTI0KECHHOTO BPEMEHH, CAMOCTOSITENIbHOW paboThI
OCYIIECTBIIETCS Yepe3 ceTh MIHTepHeT B yIOOHOM IS HEro MecTe, BpeMEHH U TeMITe.

ITpu 0Oydennu IHI ¢ OTPAaHUYEHHBIMU BO3MOXKHOCTSMH 3JJ0POBBSI JJIEKTPOHHOE 00ydeHHUE, TUCTAaHIIUOHHbIE
00pa3oBaTeNbHBIC TEXHOIOTHH MPEyCMAaTPUBAIOT BO3MOXKHOCTB IIpHUEMa-Tepeadyl MHPOPMALMHK B JOCTYHHBIX I HUX
dbopmax.

Peanmsanust qUCIUIUIMHEI ¢ TPUMEHCHHUEM 3JIEKTPOHHOTO 00yJeHHs, TUCTAaHIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOTHH (aee
— 30, A0T) ocymectBasiercss Ha ocHOBaHUU «[1oy10keHuns 0 peanu3aluy OCHOBHBIX U IOTOJIHUTENBHBIX 00pa30BaTENbHBIX
HPOrpamMM C IPUMEHEHHEM 3JIEKTPOHHOTO 00YJEeHHs U IUCTAHIIMOHHBIX 00pa30BaTeNbHBIX TEXHOJIOTHH B (heepanbHOM
TOCYIapCTBEHHOM OIOIPKETHOM 00pa30BaTeIbHOM YIPEXKICHUH BRICIIETO 00pa3oBaHus «UesIOMHCKUH rocynapCcTBeHHBIH
yHHBepcHTeT», «[1om0keHns 0 mopsAAKe 3aueTa 00yJaroNIMUCS TI0 OCHOBHBIM IPO(ECCHOHATBHBIM 00pa30BaTENbHBIM
mporpamMMam Boiciiero oopasosanus B ®I'6OY BO «Uenl V» pe3ynbTaToB OCBOCHHUS B OPTraHU3AIUAIX, OCYIIECTBISIONINX
00pa3zoBaTENBHYIO AEATEILHOCTD, YICOHBIX IIPEAMETOB, KYPCOB, AUCIUIUIHH (MOIYIeH), IPaKTHK, TOTTOTHUTEIBHBIX
00pa3zoBaTENBHBIX IPOTPAMM» IOCPEACTBOM NIEKTPOHHOI HHPOpManMOHHO-00pa3oBaTenbHoi cpenst PTBOY BO
«Henl'V». B uckirountensHbIX cinydasx (hopc-Maxop U T.11.) IpHU peanu3anu o0pa3oBaTeNbHON AESITETLHOCTH C
npumMenerneM D0, JJOT MoryT npuMeHATh KOMIIOHEHTBI, He BXOAAIINE B IEPEUCHb IEKTPOHHOI HH(OPMaLMOHHO-
00pazoBaTeNBHOM CPebI.

10. CIIEHUAJIBHBIE YCJIOBUS OCBOEHUS JUCHUIIJIMHBI OBYYAIOIIUMUCS C
HHBAJMJHOCTBIO U OTPAHUYEHHBIMHA BO3MOXKHOCTAMM 310POBbSA

OcBoeHHME JAWCUWIUIMHBI WHBATUWAAMH M JIMIAMH C OTPAHUYEHHBIMH BO3MOXKHOCTSIMH 3/I0POBbSI  OCYIIECTBIISIETCA C
WCIIOIB30BaHUEM CIEUUAIBHBIX TEXHUYECKUX CPEACTB W WH(POPMAIMOHHBIX TEXHOJIOTHH, MpPEAOCTaBIseMbIX PecypcHbIM
y4e0HO-METOIMYECKUM LEHTPOM MO OOYYEHUIO WHBAIMIOB M JMIl C OTPAaHMYEHHBIMH BO3MOKHOCTSMH 370poBbsi Yenl'V mo
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3ampocy oOydatomierocs (MOOWIIBHBIC CIICIMANBHBIC TEXHWYECKWE CPEACTBAa JUIL JIMIl C HAapYIICHHSIMH 3peHHI H C
HapyIICHUEM CIIyXa, ACCUCTHBHBIE HH(POPMALIOHHBIE TEXHOJIOTUH).

ITpu HeoOxXoanMocTH Ul OOYJAIOMIMXCS C HAPYIICHUSIMH 3pEHHS Ha pabOdMX MecTax Ul MPOBEICHUS IPAKTHUECKUX HIIH
7a00paTOPHBIX 3aHATHH YCTaHABIMBAETCSA CIIENHANBHOE IPOTpaMMHOE oOecnedeHne (IporpaMMa pedeBOW HaBHTAIlUH,
pedeBbIe CHHTE3aTOPHI, SKPAHHbIE JIYIIb).

B yueOHble aymuropuu obecreunBaeTCs OCCHPENSATCTBEHHBIH JOCTYNm A OOYJalOmMXCS C WHBAIMJHOCTBIO U C
OTpaHWYCHHBIMH BO3MOKHOCTSIMH 3JI0POBBsl. B Kaxmoll ayguropuu, Tae OOy4aroTcsi MHBAIWABI U JIMIA C OTPAaHWYCHHBIMH
BO3MOXXHOCTSIMH  3/I0POBBS, IIPEAYCMAaTPUBAETCA COOTBETCTBYIONIEE KOIMYECTBO MECT I OOYJAIOMUXCI C YyIeTOM
HapyLeHUH UX 340pOBbsl.

Jnst ocBOGHMS IMCLIUIUIMHEL MHBAJIMAAM M JHMIAM C OTPaHHYCHHBIMHM BO3MOXKHOCTSMH 3[0POBbSl IIPEIOCTABIACTCS HOCTYH K
MeYaTHBIM HCTOYHHWKAM, MMEIONIMMCS B HaydHOH OmbOnmoTeke Yenl'Y, ¢ MOMOIIBIO CHENHUATBHBIX TEXHUYECKHX CPEICTB;
JIOCTYH C MOMOIIBIO CIIEIUANBHBIX TeXHHYECKHNX U IMPOTPAMMHBIX CPEJCTB K 3JIEKTPOHHBIM HCTOYHHKAM, IPEICTABICHHBIM B
(opMe >IEKTPOHHOTO JOKyMEeHTa B (hoHzAe HayuHO!H 6nbarorekn Yenl'Y mimn 371eKTPOHHO-OMONINOTEUHBIX CHCTEMAX.
VY4eOHO-MeTOANYECKHe MaTepHaNbl Ul OOYJaroIMXCsl W3 YHCIa WHBAJIHIOB W JIAI] C OTPAaHHYCHHBIMH BO3MOXHOCTSIMHU
37I0POBBSI IIPEIOCTABISIOTCA B (hOpMax, agalTHPOBAHHBIX K OTPAHMUYCHUSM HX 3[0POBBS M OCOOEHHOCTSAM BOCIpPUSTHS
nHpOpPMaLIUY.

Jnst MHBaNMIOB M JIMI{ C OTPaHWYCHHBIMH BO3MOXKHOCTSIMH 3/I0POBbS OCBOCHHE AMCLUIUIMHBI MOXET OBITh YAaCTHYHO WU
HOJIHOCTBIO OCYIIECTBIEHO C UCIIOIb30BaHUEM JAUCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOIOTHH.

IMpu mpoBemeHMM MPOMEXYTOUHOH AaTTECTAI[MM IO JUCHHUIUIMHE OOYJAIONMMCS C HHBAIUAHOCTBIO U C OTPAHWYCHHBIMH
BO3MOXKHOCTSIMH 3JI0POBbsI 00ECIEUMBACTCS 10 MX 3asABJICHHIO IIPEAOCTABICHUE B JIOCTYMHOH (OpME B 3aBHCHMOCTH OT HX
WHIVBHIYAITbHBIX OCOOCHHOCTSH WHCTPYKIMH O TMOPSIKE MPOBEIACHUS MTPOMEKYTOYHON aTTECTAIlHH, OIEHOYHBIX CPENCTB U
BO3MOXKHOCTH OTBETOB Ha 3a/1aHMA (ITHCEMEHHO Ha Oymare, HaOOp OTBETOB HAa KOMIIBIOTEpE, MHCHEMEHHO mpudToMm bpaiins, ¢
UCIIOJIb30BAHNUEM YCIIYT aCCHCTEHTA, YCTHO).

IIpn mpoBeneHHWH NPOLEAYPHl OLECHUBAHMS PE3YIBTATOB OOY4EHHS WHBAJIUAOB M JIMI] C OIPAaHUYECHHBIMH BO3MOKHOCTAMHU
3I0POBBSl MPEIyCMaTPHBACTCS HCIIONB30BaHWE MpenocTaBieHHBIX Yenl'Y mimm  COOCTBEHHBIX TEXHHYECKHX CPEICTB,
HEOOXOAMMBIX MM B CBS3M C WUX HHAWBUIYaJbHBIMH OCOOCHHOCTAMH. IIpm HEOOXOAMMOCTH WHBAIHIAM H JIMIAM C
OTpaHMYCHHBIMH BO3MOXKHOCTSIMU 37I0POBBSI IIPEIOCTABIACTCS JOTIOJHUTENFHOE BPeMsl AJIs ITOJTOTOBKM OTBETAa HA 3aJaHMS,
TpoIIeypa OIICHUBAHUS PE3YIBTATOB OOYYCHUS MO AUCHUILTHHE MOKET IIPOBOUTEHCS B HECKOJIBKO ATAIIOB.
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1. GOALS OF MASTERING THE COURSE

The purpose of the course "Theory of resolving families of fractional differential equations" is to study the fundamental concepts and
methods of the theory of resolving families for the analysis and solution of fractional differential equations. The course is aimed at
developing students' deep understanding of fractional calculus, its application in modeling complex dynamical systems, as well as
developing skills in using abstract mathematical tools to study solutions to these equations.

The goals of the course include:

+ Introduction to the basic concepts of fractional calculus: The study of various definitions of fractional derivatives and integrals
(Riemann-Liouville, Caputo, Grunwald-Letnikov, etc.), their properties and relationships.

+ Study of the theory of resolving families for fractional differential equations: Mastering the definition, properties and methods of
constructing resolving families, as well as their relationship to solutions of fractional differential equations.

* Mastering the methods of fractional differential equation analysis: Studying the methods of existence and uniqueness of solutions,
spectral theory, semigroup theory, as well as methods of asymptotic analysis and stability analysis.

+ Formation of skills in constructing mathematical models using fractional differential equations: Development of the ability to
formulate real processes and phenomena in the form of fractional differential equations, justifying the choice of fractional order.

+ Studying the use of fractional differential equations for modeling various processes: Reviewing examples of process modeling in
physics, mechanics, biology, finance, and other fields where fractional calculus plays an important role.

+ Developing the ability to analyze the stability and asymptotic behavior of solutions to fractional differential equations: Studying
methods for investigating the long-term behavior of solutions using the theory of resolving families.

+ Creating a holistic picture of modern mathematical methods in the field of fractional differential equations: Forming an
understanding of the relationship between fractional calculus, the theory of resolving families and other methods.

+ Developing the skills of independent study of modern scientific literature: Preparing students for independent research of the latest
achievements in the field of fractional differential equations theory and their applications.

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.ED.01.02

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. And also

Fractional integro-differential calculus

Laplace Transform of Vector-Valued Functions

Fourier Transform of Vector-Valued Functions

Linear Operators and Operator Functions

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

Knowledge of this course can be useful for students' research work.
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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 of the theory of resolving families for fractional differential equations.

Be able to:

collect and analyze information on the theory of resolving families of fractional differential equations, including their theoretical
aspects and applications.

Possess

skills in applying the theory of resolving families to investigate solutions of fractional differential equations and analyze their
properties, including asymptotic behavior and stability.

As a result of mastering the course, the student must

3.1{Know:
3.1.1|the main theoretical principles and methods of the theory of resolving families for fractional differential equations.

3.2|Be able to:

3.2.1|collect and analyze information on the theory of resolving families of fractional differential equations, including their
theoretical aspects and applications.

3.3|Possess:

3.3.1|skills in applying the theory of resolving families to investigate solutions of fractional differential equations and analyze
their properties, including asymptotic behavior and stability.

4. SCOPE OF THE COURSE (MODULE)

Total labor intensity 3 Credits

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

classroom training: 34 Exam 2

independent work: 34,7
hours for monitoring: 36
contact work: 37,3

OCW: 33
5. STRUCTURE AND CONTENT OF THE COURSE (MODULE)
Class Name of sections and topics /type of lesson/ Semester | Hours Literature
code [ Course
Section 1. Fractional integration and differentiation
1.1 Fractional integration and differentiation /Pr/ 2 6 L1.1L1.2L1.312.1
L2.213.1
W1 W2 w3
1.2 Fractional differentiation operators in Lp spaces /Pr/ 2 4 L1.1L1.2L1.312.1
L2.213.1
W1 W2 w3
1.3 Analytical resolving families of operators /Pr/ 2 4 L1.1L1.2L1.3L2.1
L2.213.1
W1 W2 w3
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1.4 Solution Operators /Pr/ 2 10 |L1.1L12L13L2.1
[2213.1
W1 W2 W3

1.5 Semigroup of operators /Pr/ 2 6 L1.1L1.2L1.3L2.1
L2.213.1
W1 W2 w3

1.6 Lp-solvability /Pr/ 2 4 L1.1L12L1.312.1
[2213.1
W1 W2 W3

1.7 Doing homework, preparing for exams. Exam Preparation /IndW/ 2 34,7 |L1.1L1.2L1.3L2.1
[2213.1
W1 W2 W3

Section 2. Other contact work

2.1 Individual consultations, ongoing monitoring /OCW/ 2 33 |L1.1L12L13L2.1
L2213.1
W1 W2 W3

6. FUND OF ASSESSMENT MEANS

6.1. List of types of assessment tools

1. Report
2. Questions for exam

6.2. Typical control tasks and other materials for current certification

Topics of the reports

. Fractional integration and differentiation

. The Mittag-Leftler function

. The Wright function

. Fractional differentiation operators in Lp spaces

. Solution operators

. Analytical solution operators

. Approximation

. The principle of subordination and its reversibility
9. The conversion formula

10. The semigroup of subordination operators

11. The concept of maximum Lp regularity

12. Maximum Lp-regularity for fractional order equations
13. Strict Lp solutions of fractional order equations

0N L bW~

6.3. Typical control questions and assignments for interim certification

Exam questions:

. Basic definitions and theorems

. Fractional integration and differentiation

. The Mittag-Leftler function

. The Wright function

. Fractional differentiation operators in Lp spaces

. Solution Operators

. Analytical solution operators

. Approximation

. The principle of subordination and its reversibility
10. The conversion formula

11. The semigroup of subordination operators

12. The concept of maximum Lp regularity

13. Maximum Lp-regularity for fractional order equations
14. Strict Lp solutions of fractional order equations

O 001N N K W —
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6.4. Evaluation criteria

On the exam, 2 questions are given from the list of questions on the topics of practical exercises.

The exam duration is 90 minutes. For each completed ticket assignment, a student can receive from 1 to 3 points. If the task is completed
correctly, it is rated with 3 points. If the task is completed with errors, the points decrease depending on the number of mistakes made.
If one mistake is made, the building is rated with 2 points, and two mistakes are made with 1 point. If more than two mistakes are made
in the assignment or the student has not completed any task from the ticket, then he receives 0 points for it. The maximum number of
points per exam is 6.

The results of the current assessment are taken into account when summarizing the results. The points received for the current
certification are summed up with the points received for each stage during the intermediate certification.:

The grade "unsatisfactory” is given for 13 or less points.;

The "Satisfactory" rating is given for 14-17 points (level 1);

The "Good" rating is given for 18-21 points (level 2);

An Excellent score is given for 22-26 points (level 3).

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

There are 2 reports per semester. The report is given 15-20 minutes at the end of the pair (1 report for each pair). Each student prepares
a report on one of the proposed topics. The maximum number of points for reports is 20.

The score "credited" is given for 12-20 points, "not credited" - less than 12 points.

The completeness of the report is assessed according to the following criteria:

1. Completeness of the presentation of the theoretical material

2. A sufficient number of examples for the theoretical material

3. Examples of definitions and theorems are given.

4. Counterexamples are given to demonstrate under what conditions the theorems are not applicable.

7. EDUCATIONAL, METHODICAL AND INFORMATIONAL SUPPORT OF THE COURSE

7.1. Recommended literature

7.1.1. Basic literature

Authors, compilers Title Publisher, year | Resource
L1.1 |Kutuzov A. S. Introduction to Functional Analysis: a textbook Moscow, Berlin : ELS
(https://biblioclub.ru/index.php?page=book&id=571413) Direct-Media, 2020
L1.2 [Kirillov K. A., Functional Analysis: a textbook Krasnoyarsk : ELS
Kirillova S. V., (https://biblioclub.ru/index.php?page=book&id=705346) Siberian Federal
Kytmanov A. A. University (SFU),
2022
L1.3 [Novak E. V,, Integral calculus and differential equations: a textbook for universities|Moscow : Urait, ELS
RyazanovaT. V., (https://urait.ru/bcode/538970) 2024
Novak I. V.
7.1.2. Further reading
Authors, compilers Title Publisher, year | Resource
L2.1 [Yoshida K. Functional analysis: scientific literature Moscow : Mir ELS
(https://biblioclub.ru/index.php?page=book&id=459742) Publ., 1967
L2.2 |Fedorov V. E., Mirdak |Semigroups and groups of operators with kernels: a textbook Chelyabinsk :
N. P. Chelyabinsk State

University, 1998

7.1.3. Methodological developments

Authors, compilers Title Publisher, year | Resource
L3.1 [Sviridyuk G. A., Linear equations of the Sobolev type: A textbook for universities Chelyabinsk : CSU
Fedorov V. E. Publishing House,
2003

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

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.
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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.

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.
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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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