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«Yensbunckuit rocynapcrBenHsiil yausepcurer» (PI'BOY BO «Henl V)

MIMHOBPHAYKHU POCCHU
@” denepanbHOE TOCYIapCTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE

Pabouast nporpamMma aucuruinHe! "' JI0N0THUTEIBHBIE IT1aBbl KOMIIEKCHOTO aHalii3a" 10 HalpaBJISHHUIO TOTOTOBKI
(cnermansHocTh) 01.04.01 "Matemartuka" HanpasieHHOCTH (poduito) YpaBHEHHUS ¢ JPOOHBIMY HPOU3BOIHBIMH crp. 3
OI'BOY BO «Henl'V»

1. IEJIX OCBOEHUA N CHUIIJINHBI

Ienbto kypca «/lonoIHUTENbHBIE IT1aBbl KOMIUIEKCHOIO aHAIN3a) SIBIISIETCS U3y4€HUE OCHOBHBIX METOJIOB U UJIEH Teopun
(yHKIMIT KOMITIEKCHOM MepeMEHHON K PENISHHIO Pa3INYHbBIX IPUKIIAIHBIX 3a/1a4.

3a;:[aanI/I N3YUCHUA TUCHUTIIINHBI ABJISAIOTCA:

. 03HAKOMJICHHE CTYICHTOB C OCHOBHBIMH ITOHATHSIMH TEOPUH (QYHKIMI KOMIUICKCHOU ITepeMEHHOH;

. n3ydeHHe NPHMEHEHHUS KOMIUIEKCHOTO aHalM3a K MOUCKY pelleHud nuddepeHnnanbHbIX ypaBHEHHH MEXaHUKHY;
. CO3/1aHME IEIIOCTHOW KapTHHBI CYLIECTBYIOIINX MAaTEMaTHYECKHX METONOB M ITOHATHI;

. CO31aHHME OTHOILIEHHS K HanOojee COBPEMEHHOMY U MEPCIEKTHBHOMY MaTeMaTHYECKOMY allllapaTy Kak K

HHCTPYMCHTY UCCIICAOBAHUS U PCIICHUA NIPUKIIAIHBIX 3a/1a4. DTa el JOCTUraeTCs BBIpa6OTKOI>'I Y CTYACHTOB IIOHUMAaHUsA
CYHTHOCTH MaTEMaTHICCKOW MOJICITH B YMEHUA MOACIIUPOBATE HEKOTOPBIC CIIOKHBIC 06'I)eKTBI, IIPOIICCCHI U SIBJICHUA,

° NPUBUTHUC HABBIKOB HCIIOJIb30BAHHUA MAaTECMATHYCCKHUX MCTOJOB U OCHOB MATEMATHYCCKOI'0O MOACIMPOBAHUA B
HpaKTPI‘IeCKOﬁ JCATCIIBHOCTH,

d PasBUTHC Y CTYACHTOB CITOCOOHOCTH OPHUECHTHUPOBATHCA B IMOCIECAHUX JTOCTHIKCHUAX HpI/IKJI&Z[HOfI MATCMaTHUKH U
MaTEeMaTHYCCKOU (1)I/I3I/IKI/I. PaCHII/IpﬂTI) CBOM 3HAaHUA U TPOBOJAUTH PCHICHNUC NPUKITAAHBIX MAaTECMAaTUYCCKUX 3a4a4 Ha
COBPEMCHHOM YPOBHE, T.C. BOCIIUTAHUA MaTeMaTH4YEeCKOM KYJIbTYpPbI, KOTOpas crroco0cTBOBaa Obl BKIIIOYCHHUIO 6y,£[yLLII/IX
CIICHHUAJIMCTOB B MMPOLCCC aKTUBHOI'O ITIO3HAHUA, B HaCTHOCTH, obOecnieunBaia ObI KM BO3MOKHOCTH CAMOCTOSATEILHOIO
OBJIAACHUSA HOBBIM MAaTEMATUICCKUM allliapaToM U MPUMEHCHHUEM €T0 B PA3JIMYHBIX MTPEIMETHBIX o0macTsx.

PeSyJ'ILTaTLI 06yLl€HI/I${ O IUCUUINIMHE HAITPpaBJICHbI HA JOCTHXKCHUC NHAUKATOPOB!

OIIK-1.1. O6namaer pyHAaMEHTATBHBIMU 3HAHUAME, HCOOXOMUMBIMU LTS (POPMYITUPOBAHHS U PELICHHS aKTyaIbHBIX H
3HAYMMBIX TPOOJIEM MaTeMaTHKH

OIIK-1.2. JIleMOHCTpHpYET yMEHH pellaTh aKTyalbHbIC U 3HAUUMBIC 3a1a4H, (GOpMyIHpyeMbIe B paMKaX MaTeMaTHIECKAX
HayK

OIIK-1.3. ViMeeT HaBBIKK pELICHUS aKTYyaIbHBIX M 3HAYUMBIX ITPOOJIeM MaTeMaTHKH

2. MECTO JUCIIUIIJINHBI B CTPYKTYPE OIIOII

Huka (paznen) OIIOIT: b1.0.01

2.1 TpeGoBaHus K NpeBAPUTEIbHOI MOATr0TOBKe 00y4alomerocs:

JI71s yerienmHoro 0CBOSHHS IUCIMIUTMHBI HEOOXO0IMMBI 3HAHUS AUCHUIUINH «MaTeMaTHUeCKHid aHAIN3Y, «JInHeiHas
anredpay, «AuddepeHnuanpabie ypaBHeHUs», « DYHKIHMOHAIBHBINA aHANN3Y, « KOMIUIEKCHBIN aHAIN3Y.

2.2 TMCOMILTHHBI M PAKTUKH, JJI1 KOTOPBIX OCBOEHUE TAHHOI JHUCHHILITMHBI (MOYJIs1) HEOOXOIHMO KaK
NpeanIecTByIoee:

3HaHuUs M0 NaHHOW AUCIMIUIMHE MOTYT OBITh MOJIE3HBI AJIS1 HAYYHO-HUCCIEI0BATENbCKOM pabOThI CTYIEHTOB.

CrenmanbHbIe QYHKITHA

00600611IeHHBIE CHMMETPHUH TH(PepeHITHaTBLHBIX YpaBHEHHH

JlokanpHO BBITYKJIBIE IPOCTPAHCTBA

3. KOMIETEHIIMY OBYYAIOIIETOCSI, ©OPMUPYEMBIE B PE3Y.JILTATE OCBOEHHS TUCIAILIAHBI
(MOZY.JIs)

OIIK-1: Cnoco6en ¢popmMyJIMpoBaTh U PelIaTh AKTYaJbHbIE H 3HAYUMBIE MPO0OJIeMbl MATEMATHKH

3HaTh:

KIIIOUEBBIE ITOHATUS, TEOPEM U METOJI0B KOMILIEKCHOTO aHAJIN3a, BKJIIOYAsl, HO HE OTPaHUYUBASICh, TEOPUIO aHATUTHYECKUX
¢yaxuuii, uHTerpans! Komm, Berders!, KOH(GOpPMHbBIE 0TOOpaskeHUS U UX MPUMEHEHUs. MecTo U 3HaueHHe KOMIIIEKCHOTO
aHaJIM3a B COBDEMEHHOM MaTEMAaTHUKE U €€ IPUIIOKEHHUIX.

YMmern:

MNPUMEHATH METO/Ibl KOMITJICKCHOT'O aHaJIM3a JJId PEHICHUA CJIO0KHBIX TCOPECTUYCCKUX U MMPUKITAAHBIX 3a1a4.

Baagern:

CaMOCTOATENbHON MOCTAHOBKU U HCCIIEIOBaHHS MaTeMaTHYECKUX 3a/1a4 B 0071aCTH KOMIUIEKCHOTO aHanu3a. CrocobeH k
(hOpMYIHPOBAHHIO TUIIOTE3, IIOCTPOCHUIO MATEMAaTHIECKUX MOJIENEH U UX aHAIM3Y C UCIIOIb30BaHUEM METOJIOB
KOMIUIEKCHOTO aHajn3a. JIeMOHCTPHPYET TOTOBHOCTh K IIPOBENECHHIO CAMOCTOATENBHBIX HCCIEAOBAHNM, BKIIIOUAs aHAIIN3
MaTeMaTHYECKOH INTepaTypsl U IPEICTaBICHNE PEe3yIbTaTOB B MMCBMEHHON U YCTHOII hopMme.
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B pesyibTaTe 0cBOCHHS JUCHMILIUHBI 00yYaIOLIUICS J0JKEH

3.1

3HaTh:

3.1.1

KJIIOUEBBIE ITOHSATHUS, TEOPEM U METOJI0OB KOMIUIEKCHOT'O aHA/IN3a, BKIII0Yas, HO HE OTPaHUUUBASICh, TEOPUIO
AQHATMTHYECKUX (YHKIUHA, HHTErpais! Komm, BeraeTs!, KOH(GOPMHBIE 0TOOpaskeHUs U UX MIPUMEHEeHUs. MecTo
1 3Ha4€HHE KOMILJIEKCHOIO aHaJlu3a B COBPEMEHHOM MaTEMAaTHKE U €€ IPUIIOKEHUAX.

3.2

YMmers:

321

MPUMEHSATH METOIbI KOMIUIEKCHOTO aHAJIM3a JJISl PEIISHHS CIIOKHBIX TEOPETHUECKUX M MPUKIIAJHBIX 3a/1a4.
CriocobeH caMOCTOSITEeNbHO pa3padaTbIBaTh MOAXO0AbI K PELICHUIO HECTAaHAAPTHRIX MaTEMAaTHUYECKUX 3a7a4,
TpeOyIOMHKX TITyOOKOTO IIOHUMAHUS CBOWCTB aHAIUTHYCCKUX (QYHKIMH M MX HHTETPAJIBHBIX MPEICTaBICHHH.
YMeeT ucrob30BaTh CeHATU3UPOBAHHBI MAaTEMAaTHUSCKUI HHCTPYMEHTAPUH ISl HCCIISTOBAHUS
KOMIUTEKCHBIX (DYHKIIHH.

33

Buaagern:

33.1

CaMOCTOATENbHOI NOCTAHOBKU M MCCIIEA0BAaHNS MAaTeMAaTHIECKUX 3a7ad B 00IaCTH KOMIUIEKCHOTO aHAJIH3a.
CnocobeH K (hopMyIHpOBaHUIO TUIIOTE3, TOCTPOCHHIO MAaTEMAaTHIECKUX MOJIeTIel M X aHAIIU3Y C
UCIIOJIb30BaHUEM METOJ0B KOMIUIEKCHOTO aHanu3a. J[eMOHCTpUpPYeT TOTOBHOCTD K MIPOBEIEHUIO
CaMOCTOSTETBHBIX NCCIIEIOBAHUM, BKIIIOYast aHATIM3 MaTeMaTHIeCKOH JINTePaTypH! U IPe/ICTaBICHNE
pe3yabTaToOB B MICHMEHHOM U YCTHOH (hopme.

4. OFbEM JUCLUILIMHBI (MOAY.IS)

OOwas TpyaoeMKocTb

33ET

Yacos 1o yueOHOMY ILIaHY

AYIUTOPHBIE 3aHSTHS
caMocTosTenbHas paboTa
4acoB Ha KOHTPOJIb
KOHTaKTHas pabora: 37,3

108 Bunsl koHTpONS B cemecTpax:
B TOM YHUCIIE

34 9K3aMeHbI 1

43,7

27

HKP: 3,3
5. CTPYKTYPA U COAEPKAHME JUCLHHUIIIMHBI (MOYJIST)
Kon HaumeHoBaHue pa3/ie/i0oB U TeM /BUJA 3aHATHA/ Cemecrt | Hacos Jlutepartypa
3aHATH p / Kype
Pa3nen 1. KondopmHoe oTo0paxkenue
1.1 Oo6mue coricTa. /JIex/ 1 4 JI1.1J12.1 J12.2
313233
1.2 JpoOHo-nuneiiHas GyHkius /JIex/ 1 4 JI.1J12.1 J12.2
313233
1.3 [Mpumepsr koHPOpMHOTO 0TOOpaxenus /I1p/ 1 4 JIT.1J12.1 J12.2
013233
1.4 Hpobno-nuneitnas ¢ynkuys /[Ip/ 1 5 JI.1J12.1 J12.2
013233
1.5 BrimonHeHne roMamrHuX padoT, MOATOTOBKA K KOHTPOJIBHBIM paboTaMm. 1 21,9 JI1.1J12.1 JI2.2
INoaroroBka k 3k3ameny. /Cp/ 313233
Pazgen 2. [IpuMeHeHne aHAIMTHYECKUX QYHKIUH K pelICHUI0
KpaeBBIX 32124
2.1 BeImnonHeHe AOMAITHUX paboT, MOATOTOBKA K KOHTPOJIBHBIM padoTaM. 1 21,8 JIT.1JI2.1 J12.2
INoaroroBka k 3k3ameny. /Cp/ 313233
2.2 Oo6mme nmonoxerns /JIex/ 1 2 JI1.1J12.1 J12.2
313233
23 IMpunoxxeHus Kk 3aa4aM MeXaHUKH U ¢pusukn /JIex/ 1 6 J1.1J12.1 J12.2
313233
2.4 3anmaua [Tupuxie /TIp/ 1 4 JI.1J12.1 J12.2
313233

© ®I'BOY BO «Henl'V»




y4pekaeHHe BBICIIEro 00pa30oBaHus
«Yensbunckuit rocynapcrBenHsiil yausepcurer» (PI'BOY BO «Henl V)

MIMHOBPHAYKHU POCCHU
@” denepanbHOE TOCYIapCTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE

Pabouas IporpamMma J1UCHUIUINHBI "HOHOJ’[HI/ITGJ'H)HBIQ IJIaBbl KOMILIEKCHOTO aHaiu3a'" 1Mo HalpaBJICHUIO NOATOTOBKU

(cnermansHocTh) 01.04.01 "Matemartuka" HanpasieHHOCTH (poduito) YpaBHEHHUS ¢ JPOOHBIMY HPOU3BOIHBIMH crp. 5
OI'BOY BO «Henl'V»
2.5 JIBIKEHHe JXUIKOCTH. DIeKTpocTaTrdeckoe moe. /T1p/ 1 5 JI1.1J12.1 JI2.2
212233

Pa3gen 3. Mnasi KOHTaKkTHasA padora

3.1 WnpuBuayanbHble KOHCYTbTALMH, TEKYLIMNA KOHTpoJb /KP/ 1 3.3 JI.1J12.1 J12.2

6. POHJ1 OIEHOYHbBIX CPEJCTB

6.1. IlepeueHb BU/IOB OLIEHOYHBIX CPEACTB

1. Joxmaz
2.Bompocs! Kk 3K3aMeHy

6.2. TunoBbie KOHTPOJIbHbIE 32JaHUA M MHbIE MAaTEPHAJIbI VI TeKylIeil aTTecTauuu

TeMbl 10OKIa10B:

1. Koundopmuoe otobpaxenue. [Ipumepst

2. OCHOBHBIE TIPUHIIUTIBI KOH()OPMHOTO OTOOpaKCHUS

3. IpoOHo-uHeltHAs QYHKIHS

4. ®ynuxuus JXKykoBCKOro

5. Nnrerpan Bapua - Kpucroddens

6. CBsI3b aHATUTUYCCKAX U TAPMOHUYECKHUX (DYHKIIUI

7. Coxpanenue oneparopa Jlammaca npu kKoHGOPMHOM 0TOOPAKEHHH
8. 3agaua Jupuxie
9. IInockoe ycTaHOBUBILEECS IBHKCHHUE JKHIKOCTH
10. ITnockoe 351eKTpoCTaTHUECKOE 110J1E

6.3. TunoBble KOHTPOJIbHBIE BONIPOCHI U 3aJaHUSI IJIsl IPOMEKYTOYHOH aTTeCTALUM

Bompocs! k sx3ameHy

1. Onpenenenrie KOHPOPMHOTO OTOOPAKEHHS
2. B3auMHO 0J1HO3HaYHOE OTOOpaXKeHue
3. Teopema 0 KOHGDOPMHOM OTOOPAKEHUU 0OsacTeit
4. Teopema 00 aHaTUTHYECKON B 001aCTH (QYHKIHH
5. IIpumeps! KOHPOPMHBIX OTOOpaskeHUIT
6. OCHOBHBIC TIPHHITHIIBI
7. Teopema Pumana

8. Kordopmuoe orodpaskeHre 00acT Ha €AMHUYHBIA KPyr
9. ApoGHo-nuHeHas GyHKIHS

10. KpyroBoe cBO#CTBO qpoOHO-THHEHHON QYHKIINU

6.4. Kputepuu oneHuBaHUA

Ha sx3ameHe BbIIaeTCs 2 BOMPOCa M3 CITUCKA BOIPOCOB 10 TeMaM MPAKTHYECKUX 3aHATHH.

[TponomKuTeNbHOCTD 3Kk3aMeHa — 90 MUHYT. 3a KaXJ10€ BHIOTHEHHOE 3aJaHNe OUIIeTa CTYJICHT MOXKET IOJIYIHuTh OT 1 J10 3
6amtoB. Ecnu 3amanue BHIMONHEHO PAaBUIIBHO, TO OHO OIleHnBaeTcs 3 Oamnamu. Ecnu 3ajaHue BBIOTHEHO ¢ OUIHOKaMH, TO
0aJTbl CHIKAIOTCS B 3aBUCUMOCTH OT KOJIMYECTBA JOMYIIEHHBIX omKO0K. Eciu momyiieHa oHa omuoka, To 37aHne
OIlCHUBaeTCs 2 OaamMu, JONyIIeHbI [Be omnoOku — 1 6ayn. Ecimu nomymieHo O6osee MByX OMHUOOK B 3aJAHUH WIN CTYACHT HE
BBITTOJTHWII KaKoe-Ti0o 3a1aHne u3 OuiieTa, To 3a Hero oH moydaet 0 6amioB. MakcuManbHOE KOJIMIECTBO OAJIIOB 3a
3K3aMeH — 6.

[Tpu noBEIEHUN UTOTOB YIUTHIBAIOTCS PE3YNIbTAThI TEKYIIEH arTecTanun. [1oydeHHbIe 32 TEKYIIYIO aATTECTAINIO OaJIThI
CYMMUPYIOTCS C OaJllIaMu, TTOJTy4€HHBIMHE 32 KaXXIIbIi 3Tl PH MPOX0XKISHUN ITPOMEKYTOUYHON aTTECTAINH:

Orenka "He ymoBneTBopuTebHO" BBICTaBIsIeTCs 32 13 1 MeHee 6aioB;

Orenka "Y 1oBIeTBOpUTENEHO" BEICTaBIIsIeTCA 32 14-17 GayutoB (ypoBeHs 1);

Ormenka "Xopomo" BeIcTaBmsieTcs 3a 18-21 6anoB (ypoBeHs 2);

Onenka "O1anyHo" BeIcTaBuseTcs 3a 22-26 6amnoB (YypoBeHb 3).

Omnucanue mokaszaTesell ¥ KpUTEPHEB OLICHUBAHUS KOMITSTSHITUH JUIs TOKJIa 1a:

B cemectpe 2 noknana. Ha noxman otBogutes 15-20 MUHYT B KOHIIEe aps! (Kaxmyro mapy | gokman). Kaxmstit cTyneHT
TOTOBHT JOKJIA[ 10 OJHOM M3 MPEIOKEHHBIX TeM. MaKCHMaIbHOE KOJIMYECTBO OalIoB 3a JoKIazb! - 20.

Ouenka "3auteHo" BeicTaBisieTcs 3a 12-20 6amios, "He 3auTeHo" - menee 12 6aos.

[lonHOTa NOKIaAa OLEHUBAETCS MO CIELYIOIIUM KPUTEPHUIM:
1. [TonHOTa U3MOXKEHUST TEOPETUUECKOTO MaTepuaia
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2. JlocrarouHoe KOJM4ECTBO NMPUMEPOB K TEOPETUUECKOMY MaTepuaiy
3. [IpuBeneHsl npuMepsl K ONPENENEeHUsIM U TeOpeMaMm
4. IIpuBeneHsl KOHTPIPUMEDBI, IEMOHCTPUPYIOIINAE MPU KAKUX YCIOBUSAX HE IMPUMEHUMBI TEOPEMBI.

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

7.1. Pexomenayemasi JinTeparypa

7.1.1. OcHoBHasi IUTEpPaTypa

ABTOpBI, 3arnasue WsnarensctBo, | Pecypc
JI1.1 |erpymxo U. M., Kypc Beiciieit matematuku. Teopust GyHKIMNA KOMITIIEKCHOM CaHKT- 9BC
Enucee A. T, MEPEMEHHOMN IetepOypr :
Kauganos B. U., (https://e.lanbook.com/book/210425) Jlanb, 2022
Kymun C. .
7.1.2. lonoJHUTEeAbHAS TUTEPATypa
ABTOpBHI, 3arnasue W3naTenbCcTBO, Pecypc
JI2.1 |Iabat b. B. BBenenne B KOMIUIGKCHBII aHAIIN3: MOHOTpadus MockBa : 3bC
(https://biblioclub.ru/index.php?page=book&id=464254) T'ocynapcTBeHHO
€ M3JaTeNIbCTBO
¢m3uxo-
MaTeMaTH4eCKOH
JIUTEPATYPEL,
1961
JI2.2 | CemnukoB A. T, Teopus GyHKITHI KOMIUIEKCHON IIepeMEHHOI: yaeOHIK Mocksa : 9BC
Tuxonos A. H. (https://biblioclub.ru/index.php?page=book&id=75710) dusmatiur, 2010

7.2. Ilepeyenn pecypcoB HHGOPMALMOHHO-TEJIeKOMMYHUKALMOHHOI ceTn "UHTepHeT"

31 |eLIBRARY.RU [OnexTpoHHsIiH pecypc] : anekTpoHHast 6ubauoreka / Haya. anexrpon. 6-ka — URL:
http://elibrary.ru/defaultx.asp

92 | Poccuiickuit ponna hyHnmamMeHTabHbIX uccienoBanuii (PODUN) - opurmansubiii caidt http://www.rfbr.ru/rffi /ru

33 |Hayunas anektpoHHas 6ubnuoreka. MoHorpaduy, H3iaHHbIe B M3AaTeNbCTBE Poccuiickoi AkaneMun
EcrecTBO3HAHNS TOTHOTEKCTOBBII pecypc HAYIHBIX U y4eOHBIX m3nanuid PAE https://www.monographies.ru/

7.3 llepevyenb nHGOPMAIMOHHBIX TEXHOJIOT Ui

7.3.1 IIporpammHoe obecnieyeHune

LMS Moodle

Adobe Reader

MikTex

7.3.2 lIpodeccuonanbHubie 6a3b1 JAHHBIX U HH(OPMALMOHHO-CIIPABOYHBIE CHCTEMbI

1. Web of Science (https://apps.webofknowledge.com) Web of Science : MmynbTuancuumnmnHapHas pedepatuBHas 6aza
naHHbIX / koMmmanus Thomson Reuters. — Pexxum goctyma: st 3apeructpup. nois3opareneit Yenl'Y. — Teker :
JIEKTPOHHBIH.

2. SpringerLink MexmynapoaHas pedepaTiBHas 6a3a JaHHBIX HaydHBIX M3maHui (https://www.springer.com)

8. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHME JUCIUITIJINHBI (MOJXY JIA)

Jlnst peanyzaiuyl AMCUUILINHEL HCIIOJIB3YIOTCS Y4eOHbIe ayAUTOPHH JUIsl TPOBEACHUS 3aHATHI CEMHHAPCKOTO THIIA,
TPYMIIOBBIX ¥ MHANBHIYAJILHBIX KOHCYIIBTAIMH, TEKYIIEr0 KOHTPOJIS U TPOMEXKYTOUHOI aTTECTAIMH, a TAKXKE TOMEIIICHUS
JUTSL CAMOCTOSITEIEHOH paboTHI.

VY4eOHBIE ayTUTOPUH YKOMIUICKTOBAHBI CIICIIMATN3UPOBAHHOMN MEOETIbIO M TEXHUUECKUMHE CPEICTBAMH O0YUCHHS: JOCKa,
MapThl, MyITHMEIUHHOE U ayTH0000PYI0BaHHE.

Jns ceMUHAapCKUX 3aHATHI UCIIONB3YIOTCS ayINTOPUH OCHAIICHHBIE OOBIYHON TOCKOH, ITapTaMH, ITIEPEHOCHBIM
MYIbTUMEIUHHBIM U ayAn0000pyI0BaHUEM (B CITydae HEOOXOAUMOCTH).

ITomeneHust ISt CaMOCTOSATENHFHON paOOTHI 00YJAIOMINXCS OCHANICHBI KOMIBIOTEPHON TEXHUKOH C TIOJKITIOYEHUEM K
cer "MHTepHeT" 1 0becreueHneM A0CTYIa B IEKTPOHHYI0 HH(POPMALMOHHO-00pa30BaTENbHYIO CPEly YHUBEPCUTETA.

9. METOAUWYECKHUE YKA3AHUSA JJIAA OBYYAIOIIUXCSA IO OCBOEHUIO JUCHUIIJIMHBI (MOAY JIS) |
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[Tpu u3y4eHn¥ JaHHOW TUCLUILIMHBI HCIIOJIB3YFOTCS JEKIMOHHbIE, CEeMUHAPCKUE (IPAKTUUECKHE) 3aHATHS 1
camMocTosITebHas paboTa cryaeHTa. Ha mpakTHYecKuX 3aHATHAX U3JIaracTcsi OCHOBHOE COJICPIKaHHE TEM MPOTPaMMBEl,
PaccMaTPUBAIOTCS OCHOBHBIE METOJIBI U OAXOIBL.

Js Hanbonee 3¢ eKTHBHOTO U3YUEHUS IUCIUIUIMHEI 00yJaromeMycsi peKOMEH/TyeTCsT:

* [IOCEIIATh 3aHITHUsL, KPATKO ¥ BAYMYHMBO KOHCIEKTHPOBATH MaTepHall, C yKa3aHHEM JaThl IPOBECHHS 3aHITHS U TEMBI;
* CaMOCTOSTENBHO IPOPabaThIBATh MATEPUAT KaK IOCIE KaXIO0T0 3aHATH, TaK U MO 3aBEPIICHHIO TEMBI, YTO MO3BOJISICT
CBSI3aTh BOGHMHO MOJYICHHBIE CBEICHHUS U COCTABHUTh LEIbHYIO KAPTHHY.

B cinyuae npuMeHeHMs TpU 00Y4EHUH AUCIUILTHHEI DIEKTPOHHOTO 00Y4EHHs, AUCTaHIIMOHHBIX 00pa30BaTENbHBIX
TEXHOJIOTHH 00IIeHNe 00yJaIOUXCsl ¥ TPEHOAaBaTeNsl OCYIIECTBILIETCS B PEXKUME PEabHOTO BPEMEHH (OHIaHH-JICKIIHN
(BeOMHApEI), YaTHI, BUICO-KOH(MEPESHINN | AP.) WIX OTJIOKEHHOTO BpeMeHH ( cHcTeMa TMCTaHIHOHHOTO 00ydeHust Moodle,
(hOpyYMBI, 3IEKTPOHHAS OYTA H AP.).

Bonbiryro uacTs BpeMEHU 00y4daloLIHecs CaMOCTOSATENBHO PaboTalOT ¢ yueOHO-METOANYECKMMU MaTepuanamu. CTyaeHThI
MMEIOT BOBMOXKHOCTh KOHCYJIBTHPOBATECS € IIPEHOAaBaTeIeM IT0 BCEM BOIIPOCaM, BOSHUKAOIINM B X0/ CAMOCTOSATCIHHON
paboTHI TOCPENCTBOM IEKTPOHHOM MOYTHI, CONMATBHBIX CETeH U T.II.

Hoctyn oOyuarorierocst K y4eOHBIM pecypcaM B pexXUMe OTJIOKEHHOTO BPEMEHH, CAMOCTOSATENbHON paboThI
OCyIIECTBIIsIETCs Yepe3 ceTh VIHTepHeT B yTOOHOM JUISl HETO MECTE, BPEMEHH U TEMIIE.

ITpn 0OydeHny NHI C OTPaHNIEHHBIMHI BO3MOXKHOCTSMH 3[JOPOBBS JJIEKTPOHHOE 00ydeHHUE, TUCTaHIIHOHHEIC
00pa3oBaTenbHBIE TEXHOIOTHH MPEIyCMaTPUBAIOT BOZMOXKHOCTG IIpHeMa-Tiepeiaui HH(GOPMAIUX B JOCTYMHBIX IS HUX
dbopmax.

Peanmsanust UCIMTUTMHEI ¢ TPUMEHEHHEM 3JICKTPOHHOTO 00YJIeHHS, TUCTAHIIMOHHBIX 00pa30BaTebHBIX TEXHOJIOTHH (aree
— 30, JOT) ocymecTBusieTcs Ha OCHOBaHHHU «I10JIOKEHNUS 0 peann3aii OCHOBHBIX U IOTIOJTHUTEIBHBIX 00pa30BaTEIBHBIX
IporpaMM ¢ IPUMEHEHHEM 3JIeKTPOHHOTO 00y4eHUS U AUCTAaHIMOHHBIX 00pa30BaTENbHBIX TEXHOIOIUII B (heepaabHOM
roCyJapCTBEHHOM OIO/XKETHOM 00pa30BaTeIbHOM YUPEXKACHNUH BbICIIEro 00pazoBaHus «UenssOMHCKUI rocynapcTBEHHBINH
yHHEBepcHUTeTY», «I10705keHNs 0 TTopsAAKe 3aUeTa 00YJIAONIMICS TI0 OCHOBHBIM IIPO(ECCHOHATIBHBIM 00pa30BaTeIbHBIM
nporpammMam Beiciero oopasosanus B PI'bOY BO «Uenl'¥Y» pe3ynpTaToB OCBOCHHUS B OPTAaHU3AIMAK, OCYIIECTBIISIOMIIX
00pa3oBaTeNbHYIO AEATENBHOCTD, YIEOHBIX IPEAMETOB, KypCOB, AUCIUILTHH (MOIYNeH), NPaKTHUK, JOTOTHUTEIbHBIX
00pa30BaTeNLHBIX MPOTPAMM) IMTOCPEIICTBOM JIEKTPOHHON HH(POpMaImoHHo-00pa3oBaTenbHOl cpensl T BOY BO
«Uenl'Y». B nckimoanuTenbHBIX cirydasx ((hopc-Maxkop U T.I1.) IPH peann3aniy 00pa30BaTeNbHON IESTETFHOCTH C
npumeHenueM D0, JIOT MoryT npuMeHSTh KOMIIOHEHTHI, HE BXOAAIINE B IIEPEeUeHb AIEKTPOHHON HH(OPMALIHOHHO-
00pa30oBaTeNbHON Cpesibl.

10. CHEIIMAJIBHBIE YCJIOBHUS OCBOEHUSA JTUCIIMITIJIMHBI OBYYAIOIIUMHUCH C
HNHBAJINJIHOCTBIO U O'PAHUYEHHBIMU BO3SMOXHOCTSAMU 31IO0POBbS

OcBOoCHUE MUCHUIUIMHBI WHBAIMAAMH W JIAIAMH C OTPAaHHMYCHHBIMA BO3MOXKHOCTSMH 3IOpPOBBSl OCYLICCTBISACTCA C
MCIIONIb30BAHUEM CICLHAIBHBIX TEXHHYECKHX CPEICTB M HMH()OPMALMOHHBIX TEXHOJOTHH, MNPEIOCTaBIsIEMbIX PecypcHbIM
y4eOHO-METOANYECKUM LIEHTPOM MO OOYYEHHI0 MHBAIMJIOB M JIMI C OrPaHUYCHHBIMH BO3MOXKHOCTSIME 310poBbst Yenl'V 1o
3ampocy oOydaromierocss (MOOMJIbHBIC CIICHHANbHBIE TEXHHYECKHE CPEACTBAa IS JIMI C HAPYIICHUSIMH 3pEHHS H C
HapYIICHUEM CIIyXa, aCCHCTUBHBIC MH()OPMAIMOHHBIC TEXHOJIOTHH).

ITpu HEeoOXoaAMMOCTH Ul OOYUAIOMIMXCS € HAPYIICHUSIMH 3pEHHs Ha pabOduMX MecTax Uisi MPOBEICHUS IHPAKTHUECKHX HITH
Ja00paTOPHBIX 3aHATUIl yCTaHABIMBAETCs CIELMAIBLHOE IMpOrpaMMHOe obOecriedeHne (IporpaMma pedeBOol HaBHTalWH,
peUeBbIC CHHTE3aTOPBI, SKPAHHBIC JIYIIb).

B yueGHble aymuropuu obecrieuMBaeTCs OCCHPErSITCTBEHHBIA JIOCTYN Jjis OOYYalomMXCsl C WHBAIHIHOCTBIO U C
OrpaHHYCHHBIMH BO3MOJYKHOCTSIMH 370pOBbsl. B KakIod aymuropuu, riae oOydaroTcsi MHBAJIMABI M JIMLA C OrPaHUYCHHBIMU
BO3MOXXHOCTSIMH  3/I0POBBSI, IPEAYCMATPUBACTCS COOTBETCTBYIOLICE KOJMYECTBO MECT Uil OOYYAIOIUXCS C y4eTOM
HapYIICHUHA UX 310POBBSI.

Jnst OCBOGHHMSI IMCUMIUIMHBI MHBAJIMAAM M JIMIAM C OIPaHUYCHHBIMH BO3MOXKHOCTSIMH 3[J0POBbSI IPEIOCTABISIETCSI AOCTYI K
MEeYaTHbIM HCTOYHHKAM, MMEIOLIMMCS B HaydyHoW OuOinoreke Yenl'Y, ¢ MOMOIIBIO CrENUaibHBIX TEXHHYECKUX CPEACTB;
JOCTYI C MOMOUIBIO CICIHATBEHBIX TEXHHYSCKUX U HMPOTPAMMHBIX CPEICTB K 3JICKTPOHHBIM HCTOYHHKAM, MPEICTABICHHBIM B
(hopMe 2MeKTPOHHOTO TOKyMEHTa B (hoH e HayaHOU OnbmmoTekn Yenl'Y wiv 21eKTpOHHO-ONOIMOTEUHBIX CHCTEMAX.
YueOHO-METOAMUECKHE MaTepHaibl s OOYdJaromMXCsli M3 YHCIa HWHBAIWAOB M JIMI C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH
3[I0POBbsl TPENOCTABISIIOTCA B (OpMax, aJalTHPOBAHHBIX K OTrPAHHYCHUSIM HX 3[0POBbS M OCOOCHHOCTSM BOCIPHUSITHUS
HHpOpMAIINH.

Jnsi MHBaNWIOB U JIMI[ C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH 3/I0POBbSI OCBOCHHE AMCLUHUIUIMHBI MOXET OBITh YAaCTHYHO WK
MOJIHOCTBIO OCYIIECTBIEHO C UCIIOJIb30BaHUEM JUCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTHA.

ITpu npoBeAeHHH MPOMEXKYTOYHON ATTECTAIMHM IO TUCHHUIUIMHE OOYJAIOIMMCS C HHBAIUAHOCTBIO U C OTPaHUYCHHBIMHU
BO3MOXHOCTSIMH 3[I0pPOBbsI 00ECIEUMBACTCS 10 MX 3asABICHHIO NPEIOCTABICHHE B IOCTYMHOH (OpMe B 3aBHCHMOCTH OT HX
MH/IMBUYaJbHbIX OCOOEHHOCTEH HHCTPYKIMH O MOPSIKE MPOBEACHHS IMPOMEXYTOYHON aTTECTALMH, OLECHOYHBIX CPEICTB M
BO3MOKHOCTH OTBETOB Ha 3a/aHus (IHMCbMEHHO Ha Oymare, HaOOp OTBETOB Ha KOMIIBIOTEpE, MUCbMEHHO MmpudToM bpaiins, ¢
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HCIOJIb30BaHUEM YCIIYT aCCUCTEHTA, YCTHO).

ITpu mpoBemeHHM NPOLEAYPH OLEHUBAHUS PE3YNbTATOB OOy4eHHsS HHBANIHUAOB U JHI[ C OTPAaHUYEHHBIMU BO3MOXHOCTSIMU
3[0pOBbsl  IIpEIyCMaTpHUBaeTCs HUCIHONb30BaHME mpepocTaBineHHbIX Yenl'Y wiam  cOOCTBEHHBIX TEXHHYECKHX CPEJICTB,
HEOOXOAMMBIX MM B CBS3M C WX WHAWBUIYaJBHBIMH OCOOCHHOCTAMH. IIpm HE0OXOIMMOCTH WHBAIMIAAM H JIHIAM C
OTPaHUYEHHBIMM BO3MOKHOCTSIMU 3[0POBbsl IPENOCTABIIAETCA JOMOJHUTEIBHOE BpEMs AJI MOATOTOBKM OTBETA HA 3aJaHus,

npoueaypa oucHUBaHus pE3yJIbTaTOB O6y‘{6HI/Iﬂ IO AUCHUINIMHE MOXKET MMPOBOJUTHCS B HECKOJIBKO 2TaIlOB.
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1. GOALS OF MASTERING THE COURSE

The purpose of the course "Advanced Complex Analysis" is to study the basic methods and ideas of the theory of functions of a
complex variable to the solution of various applied problems.

The objectives of the study of the discipline are:

« familiarisation of students with the basic concepts of the theory of functions of a complex variable;

« study of the application of complex analysis to the search for solutions of differential equations of mechanics;

« creating a holistic picture of existing mathematical methods and concepts;

* to create an attitude to the most modern and promising mathematical apparatus as an instrument of research and solution of applied
problems. This goal is achieved by developing students' understanding of the essence of a mathematical model and the ability to model
some complex objects, processes and phenomena;

« imparting skills of using mathematical methods and the basics of mathematical modelling in practical activities;

« to develop students' ability to orientate themselves in the latest achievements of applied mathematics and mathematical physics. To
expand their knowledge and to carry out the solution of applied mathematical problems at the modern level, i.e. to cultivate a
mathematical culture that would contribute to the inclusion of future specialists in the process of active cognition, in particular, to
provide them with the opportunity to independently master new mathematical apparatus and apply it in various subject areas.

The learning outcomes of the discipline are aimed at achieving the following indicators:

GPC-1.1. Possesses the fundamental knowledge required to formulate and solve relevant and meaningful problems in mathematics

GPC-1.2. Demonstrates the ability to solve relevant and meaningful problems formulated within the mathematical sciences

GPC-1.3. Has skills in solving relevant and meaningful problems in mathematics

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

Cycle (section) curriculum: |Pl .0.01

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.

Special Functions

Generalised Symmetries of Differential Equations

Locally Convex Spaces

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:

the key concepts, theorems, and methods of complex analysis, including, but not limited to, the theory of analytic functions, Cauchy
integrals, residues, conformal maps, and their applications. The place and importance of complex analysis in modern mathematics and
its applications.

Be able to:

apply methods of complex analysis to solve complex theoretical and applied problems.

Possess:

the skills of independent formulation and research of mathematical problems in the field of complex analysis. He is capable of
formulating hypotheses, constructing mathematical models and analyzing them using methods of complex analysis. Demonstrates
willingness to conduct independent research, including analysis of mathematical literature and presentation of results in written and oral
form.

© FSBEI HE “CSU”
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As a result of mastering the course, the student must

31

Know:

3.1.1

the key concepts, theorems, and methods of complex analysis, including, but not limited to, the theory of analytic
functions, Cauchy integrals, residues, conformal maps, and their applications. The place and importance of complex
analysis in modern mathematics and its applications.

3.2

Be able to:

3.2.1

apply methods of complex analysis to solve complex theoretical and applied problems.

33

Possess:

33.1

the skills of independent formulation and research of mathematical problems in the field of complex analysis. He is
capable of formulating hypotheses, constructing mathematical models and analyzing them using methods of complex
analysis. Demonstrates willingness to conduct independent research, including analysis of mathematical literature and
presentation of results in written and oral form.

4. SCOPE OF THE COURSE (MODULE)

Total labor intensity 3 Credits

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

classroom training: 34 Examination 1

independent work: 43,7

contact work:

KOHTaKkTHas pabota: 37,3

27

OCW: 3,3
5. STRUCTURE AND CONTENT OF THE COURSE (MODULE)
Class Name of sections and topics /type of lesson/ Semester | Hours Literature
code / Course
Section 1. Conformal mapping
1.1 General properties. /Lec/ 1 4 L1.1L1.2L1.3L2.1
L2.2
W1 W2 W3
1.2 Fractional linear function /Lec/ 1 4 L1.1L1.2L1.3L2.1
L2.2
W1 W2 w3
1.3 Examples of conformal mapping /Pr/ 1 4 L1.1L1.2L1.3L2.1
L2.2
W1 W2 w3
1.4 Fractional linear function /Pr/ 1 5 L1.1L1.2L1.3L2.1
L2.2
W1 W2 W3
1.5 Doing homework, preparing for exams. Preparation for the exam. /IndW/ 1 21,9 | L1.1L1.2L1.3L2.1
L2.2
W1 W2 W3
Section 2. Application of analytical functions to solving boundary value
problems
2.1 Doing homework, preparing for exams. Preparation for the exam. /IndW/ 1 21,8 | L1.1L1.2L1.3L2.1
L2.2
W1 W2 W3
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2.2 General provisions /Lec/ 1 2 L1.1L1.2L1.3L2.1
L2.2
W1 W2 W3

23 Applications to problems of mechanics and physics /Lec/ 1 6 L1.1L1.2L1.3L2.1
L2.2
W1 W2 W3

24 The Dirichlet Problem /Pr/ 1 4 L1.1L1.2L1.3L2.1
122
W1 w2 w3

2.5 Fluid movement. The electrostatic field. /Pr/ 1 5 L1.1L1.2L1.3L2.1
122
W1 w2 w3

Section 3. Other contact work

3.1 Individual consultations, ongoing monitoring /OCW/ 1 33 L1.1L1.2L1.3L2.1
L2.2
W1 W2 W3

6. FUND OF ASSESSMENT MEANS

6.1. List of types of assessment tools

1. Report
2. Exam questions

6.2. Typical control tasks and other materials for current certification

Topics of the reports:

1. Conformal mapping. Examples

2. Basic principles of conformal mapping

3. Fractional linear function

4. The Zhukovsky function

5. The Schwarz-Christoffel integral

6. The relationship between analytical and harmonic functions
7. Preserving the Laplace operator in a conformal mapping
8. The Dirichlet problem

9. Flat steady motion of the liquid

10. Flat electrostatic field

6.3. Typical control questions and assignments for interim certification

Exam questions

1. Definition of conformal mapping

2. One-to-one mapping

3. The theorem on the conformal mapping of regions
4. The analytic function theorem

5. Examples of conformal mappings

6. Basic principles

7. Riemann's Theorem

8. Conformal mapping of an area onto a unit circle
9. Fractional linear function

10. Circular property of a fractional linear function

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 "Unsatisfactory" rating is given for 13 or less points;
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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 in the 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
(MODULE)

7.1. Recommended literature

7.1.1. Basic literature

Authors, compilers Title Publisher, year Resource
L1.1 |Petrushko I. M., Higher mathematics course. Theory of functions of a complex Saint Petersburg : ELS
Eliseev A. G., variable Lan, 2022
Kachalov V. L., Kudin |(https://e.lanbook.com/book/210425)
S.F.
L1.2 |Aksenov A. P. Theory of functions of a complex variable in 2 hours Part 1: textbook|Moscow : Urait, 2024 | ELS

and workshop for universities
(https://urait.ru/bcode/537657)

L1.3 |Aksenov A. P. Theory of functions of a complex variable in 2 hours Part 2: textbook|Moscow : Urait, 2024 | ELS
and workshop for universities
(https://urait.ru/bcode/537657)

7.1.2. Further reading

Authors, compilers Title Publisher, year Resource
L2.1 |Shabbat B. V. Introduction to complex analysis: monograph Moscow : State ELS
(https://biblioclub.ru/index.php?page=book&id=464254) Publishing House of

Physico-Mathematical
Literature, 1961

L2.2 |Sveshnikov A. G., Theory of functions of a complex variable: textbook Moscow : Fizmatlit, ELS
Tikhonov A. N. (https://biblioclub.ru/index.php?page=book&id=75710) 2010

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

MikTex

7.3.2 Professional databases and reference systems
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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.

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, seminars (practical) classes 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.

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.
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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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