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

MIMHOBPHAYKHU POCCHU
@” denepanbHOE TOCYIapCTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE

Pabouas nporpamma gucruuinHel " Jlpo6HOe HHTErpo-auddepeHmansHoe HCUncIeHe 10 HalpaBiIeHHIo
noarotoBku (creruanbaoct) 01.04.01 "Marematuka" HanpasieHHOCTH (TIpodHITt0) YpaBHEHHS ¢ IPOOHBIMHU crp. 3
npousBoaHeiMu PI'BOY BO «Uenl'Y»

1. IEJIX OCBOEHUA N CHUIIJINHBI

Iensro kypca «JIpobHoe nHTErpo-nuddepeHinaIb-Hoe HCIUCICHNE IBIIeTCS H3Y4eHHE OCHOBHBIX METOIOB U HeH
T depeHITIanbHOT0 ¥ HHTETPAIHOTO NCUHCICHHH K PEHICHHIO PA3IHYHbBIX IPUKIAHBIX 3a1a4d.

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

® O3HAKOMJICHUEC CTYACHTOB C OCHOBHBIMU NOHATHUAMU TCOPHUU JII/I(I)(I)epCHLII/IaJ'ILHOFO U UHTCTPAJIBHOT'O I/IC‘{I/ICHGHI/II‘/’I;

. U3ydeHHue MPUMEHEHHs IPOOHOTO MCUUCICHUS K aHAIU3y CTPYKTYphl MHOXKECTBA pelIeHHH aAubdepeHnnanbHbIX
YpaBHEHUH MEXaHUKH;

. IIOCTPOEHHE TOYHBIX PEIUICHUN YPaBHEHUI TCOPHUU YIIPYTOCTH M IUIACTHYHOCTH;
. CO3/1aHUE LEJIOCTHON KapTUHBI CYIIECTBYIOIIUX MATEMaTHYECKUX METOJIOB U IOHSATHM;
. CO3JaHNE OTHOMIEHHS K Hanbojee COBPEMEHHOMY M MEPCHEKTUBHOMY MAaTEeMaTHYECKOMY ammapaTy Kak K

HHCTPYMEHTY HUCCIICAOBAaHUA U PCIICHUA NIPUKIaJIHBIX 3a/1a4. OTta CJIb JOCTUTACTCA BBIpa6OTKOﬁ Y CTYACHTOB IIOHUMaHUsA
CYIIHOCTH MaTEeMaTHYCCKOM MOICIN U YMCHUA MOACIIUPOBATE HCKOTOPHIC CIIOKHBIC O6’BGKTBI, MMPOLCCCHI U SABJICHUA,

M MNPUBUTHUEC HABBIKOB HCIIOJIb30BaAHHUA MAaTEMATHYCCKHUX MCTOJO0B U OCHOB MAaTEMATHYCCKOI0O MOACIMPOBAHUA B
HpaKTI/I‘ICCKOﬁ JCATCIIBHOCTH,

. Pa3BHUTHE Y CTYICHTOB CIIOCOOHOCTH OPHEHTHPOBATHCS B MOCICAHUX JOCTIDKCHISX MPHUKIATHON MaTeMaTHKH H
MaTeMaTHIeCcKOH (QM3UKH. PacipsATs CBOM 3HAHMS M IIPOBOIUTH PEIICHHE IPUKJIAAHBIX MATEMAaTHIECKUX 3a/1a9 Ha
COBPEMEHHOM YPOBHE, T.€. BOCIIUTAHHS MaTeMaTHUECKOH KYIbTYpbl, KOTOpast CIIOCOOCTBOBAA ObI BKIIOYEHHIO OYIYIIUX
CIICNMAJIMCTOB B MPOLECC aKTUBHOTO MO3HAHUS, B YACTHOCTH, oOecreunBaa Obl UM BO3MOXHOCTb CAMOCTOSITEJILHOTO
OBJIQJICHNS] HOBBIM MaTEeMaTHYECKUM alllapaToOM M IPIMEHEHHEM ero B pa3IMIHBIX IIPEIMETHBIX 00TacTsIX.

PeSyJ'ILTaTLI 06yLl€HI/I${ O JUCUUINIMHE HAITPpaBJICHBI HA JOCTHXKCHUC NHAUKATOPOB!:

VYK-4.1. Obnagaer 3HaHUAME OCOOCHHOCTEH U MPABUII INYHON U MPO(ecCHOHATBHON YCTHOM U MUCbMEHHON
KOMMYHHKAIIMH, B TOM YHCIIE Hda HHOCTPaHHOM SI3bIKE

YK-4.2. leMOHCTpUpyeT yMEHUE IPUMEHSITh COBPEMEHHbIE KOMMYHHKATUBHbIE TEXHOIOTUH JUIA aKaJeMUYECKOro U
po(heCCHOHATBHOTO B3aMMOACHCTBHUS B CUTYAIMN YCTHOM U MUCbMEHHOI KOMMYHHKAIIMH, B TOM YHCIIE HA HHOCTPaHHOM
SI3BIKE

VK-4.3. ImeeT HaBBIKH aKaICMHYCCKOI'O 1 HpO(bCCCI/IOHaI[BHOFO B3aPIMOI[CﬁCTBPI5I, B TOM YUCJIC HA HHOCTPAHHOM S3BIKC

VYK-4.1. Obnanaer 3HaHUSIMH 0COOEHHOCTEN M MTPAaBUII JIMYHON U MPO(PECCHOHANBHON YCTHOM U MUCbMEHHOM
KOMMYHHKAIIMH, B TOM YHCIIE HA HHOCTPAaHHOM SI3bIKE

VK-4.2. HeMOHCTpI/IpyeT YMEHUEC NPUMCHATH COBPEMEHHBIC KOMMYHUKATHBHBIC TEXHOJIOTUU JIA aKaIECMUYCCKOIo U
HpO(l)eCCI/IOHaJ'[LHOFO BBaHMOHCﬁCTBHH B CUTyallun yCTHOfI M MUCEMCHHOM KOMMYHHKallMHU, B TOM YHUCJIC HAa THOCTPAHHOM
S3BIKC

VK-4.3. ImeeT HaBBIKH aKaJeMUIeCKOTO U MPO(eCCHOHATBFHOTO B3aMMOACHCTBHS, B TOM YHCIIe HA HHOCTPAHHOM SI3bIKE

VK-5.1. Obnanaer He0OXOAUMBIMH 3HAHUSIMH O Pa3HOOOpa3uM KyJAbTYp U 00 OCHOBHBIX MPUHIIUIAX MEXKYIBTYPHOTO
B3aMMO/ICHCTBHS

VK-5.2. [leMOHCTpHpYET YMCHUE aHAITU3UPOBATH U HCIOJIB30BATh B MPO(ECCHOHATBHOM AATEIBHOCTH KYITBTYPHBIC U
THYECKHE 0COOCHHOCTH CpPEIIBI.

VYK-5.3. iMeeT HaBBIKH MEKKYJIHTYPHOTO B3aUMOICHCTBHS TIPU BBITIOJHEHUH MPO(ECCHOHATBHBIX 3a1a4

2. MECTO JUCIIUIIJIMHBI B CTPYKTYPE OIIOII

Huka (paznen) OIOIT: K.M.03.01

2.1 TpeOoBaHus K NPEABAPUTEIbLHOI IIOAT0TOBKE 00y4al0Ierocs:

JI71s yCTIenHoro 0CBOCHHS TUCIIMIUTHHBI HEOOXOIMMBI 3HAHHS JUCIUILINH «MaTeMaTHUeCKHid aHAN3Y, «JInHeiHas
anrebpay, «Iuddepennuansasie ypaBHeHUs», « DyHKIIMOHANBHBINA aHATU3», «YHUCIIEHHbIE METOABI.

2.2 TuCUMIUITMHBI M IPAKTHKH, 1J151 KOTOPBHIX OCBOCHHE IAHHOI TUCHMIIUHBI (MO1Y/Is1) HEOOXOTUMO KaK
npeauIecTByIoLIee:

3HaHuUs MO NaHHOW AUCIMIUIMHE MOTYT OBITh MOJIE3HBI AJIS1 HAYYHO-HUCCIIEIOBATENbCKOM pabOThI CTYIEHTOB.

3. KOMIIETEHLIMU OBYYAIOILETOCS, ®OPMHUPYEMBIE B PE3YJIETATE OCBOEHUSI TUCLIMITINHBI
(MOJYJIS)

YK-4: Cnioco6eH nNpuMeHATH COBpeMeHHbIe KOMMYHUKATHBHBIE TEXHOJIOTHH, B TOM YHCJI€e HA HHOCTPAHHOM(BIX)
si3bIKke(ax), A/ aKaJeMH4YeCKOro 1 NpodeccuOHAIBHOI0 B3aUMOAeCTBUS
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3HaTh:

IPUHOUTE G PEKTHBHONW HayIHOH 1 TIpodeccHoHaIbHOM KOMMYHHKAIIMHN, BKIII0Yast opMasibHbIe 1 HehopMaJIbHbIE CTHIIH,
KaK B YCTHOM, TaK U B MIUCBMEHHOH (hopMe, Ha PyCCKOM M MHOCTPAHHOM(BIX) sI3bIKE(aX).

YMmerh:

3¢ EKTUBHO UCTIONB30BAaTh COBPEMEHHbBIE KOMMYHUKAIIMOHHBIC HHCTPYMEHTHI U TEXHOJIOTHH (BKIIOYAst
CIIeNNaIM3UPOBaHHBIE MATEMAaTHUECKHE PEAAKTOPHI U ITaTGOPMBI) 1uIsl 0OMEHa 3HAHUSIMHU U pe3yNIbTaTaMH HCCICIO0BaHUH,
Y9acTBYeT B JUCKYCCHUSX, COCTABISICT MPE3CHTAINH U OTYETH Ha PYCCKOM M MHOCTPaHHOM(BIX) SI3BIKe(aX), aAaNTHpPYs CTHIIb
U YPOBEHb CI0XKHOCTU IO ayAUTOPUIO.

Buaanernb:

HaBBIKaMHX 3()(EKTUBHOTO aKaJeMHIECKOTO U MPO(HECCHOHATBHOTO B3aNMOICHCTBUS, BKIIIOUAs BEICHUE HAyIHBIX
JMCKYCCHUH, y4acTHe B KOH(PEPEHIHSX, TOrOTOBKY HayJHBIX IMyOJIMKAlMil U pe3eHTaluil, B TOM YHCiIe Ha HHOCTPaHHOM
(bIX) s13BIKE(AX).

YK-5: Cnioco0eH aHAIM3MPOBAThL H YYUTBIBATh Pa3HO00pa3ue KYJbTYP B IPOLECCe MEXKKYJIbTYPHOIO
B3aMMo/lelcTBHSA

3HaTh:

pa3HOo00pa3ms KyJIbTYPHBIX HOPM U LIEHHOCTEH, a TaK)Ke OCHOBHBIX MIPUHIUIIOB MEXKYJIBTYPHOTO OOIICHHUS U UX BIUSHUA HA
aKaJIeMHYECKYIO ¥ NPO(EeCCHOHATBHYIO AESATEILHOCTD, BKIIOUast MeXAYyHApOHOE HAYYHOE COTPYIHHYECTBO.

YMmers:

AQHAIN3UPOBATH KYJIBTYPHbBIE M 3THYECKHE OCOOCHHOCTH PAa3IMYHBIX aKaJAEMUYECKUX U MPO(ECcCHOHAIBHBIX CPEll, CIOCOOCH
K aJ[anTalyi KOMMYHUKAIHOHHOTO CTHIIS U IIPO(ECCHOHAIBHOTO MOBEICHHS B COOTBETCTBUH C STUMU OCOOCHHOCTSIMHL.

Baanern:

HaBbIKaMH 3(PEKTHBHOTO MEKKYIBTYPHOTO B3aUMOCHCTBUSI, CIIOCOOEH YCIEIIHO COTPYAHHUYATH C KOJUIEraMH U3 Pa3HbIX
KYJIbTYPHBIX (DOHOB TP BBIMIOJHEHUH PO(ECCHOHATBHBIX U MCCICI0BATEIBCKIX 3a/1a4, BKIKOYas MEKIYHAPOTHOC HAYIHOE
COTPYAHUYECTBO. [IpOsIBIISIET yBasKEHHE K KYIBTYPHBIM PA3IHUUsIM M YMEET KOHCTPYKTUBHO Pa3pelaTh MEXKY/IbTypHbIE
KOH(JIUKTBL.

B pe3yJibTaTe 0OCBOCHUSA TUCHUILINHBI oﬁyqamumﬁcs; JOJIKCH

3.1 |3uarh:

3.1.1 | mpuHOMIE 3G ek THBHON HayIHOH B PO(ecCHOHAIBHOW KOMMYHHKAIINH, BKITI0Yas (popMasbHbIE H
HedopMabHbIE CTHIIH, KaK B YCTHOH, TaK U B MICBMEHHOI (hopMe, Ha PYyCCKOM M HHOCTPAaHHOM(BIX) S3bIKe(ax)

3.1.2 | pa3zHOOOpa3us KyIbTYpPHBIX HOPM H IIEHHOCTEH, a TaKyKe OCHOBHBIX IPUHIIUIIOB MEKKYJIBTYPHOTO OOIIICHUS H
MX BIUSHUS HA aKaJCMUYECKYIO U ITPO(PECCHOHAIBHYIO IEATSIBHOCTD, BKIIFOUAsi MEXKIYHAPOAHOE HAYIHOE
COTPYIHHYECTBO.

3.2 | YMeTh:

3.2.1 | a¢phexTHBHO UCTIONB30BATH COBPEMEHHbIE KOMMYHUKAIIMOHHBIE HHCTPYMEHTBI I TEXHOJIOTHUH (BKITIOUAs
CIIeIMaIM3UPOBaHHBIE MATEMAaTHYECKHE PEAAKTOPHI U IIIaTGOPMEI) U1t 0OMEHa 3HAHUSMHU U Pe3yNbTaTaMH
HCCIIEIOBAHMUI, yIacTBYeT B IUCKYCCHAX, COCTABIIAET IPE3CHTAIINH U OTYETHl Ha PYCCKOM M HHOCTPaHHOM(BIX)
A3bIKe(ax), aJanTUPYs CTUIIb B YPOBEHb CIIOKHOCTH MOJ] AyTUTOPUIO

3.2.2 | aHanM3MPOBATh KYIbTYpHBIE U STHIECKHE OCOOCHHOCTH Pa3IMIHbBIX aKaJeMHUUECKUX U MPO(YECCHOHAIBHBIX
cpel, CmocoOeH K aflanTaluy KOMMYHHUKAIIMOHHOTO CTHUIIS U IPO(ECCHOHAIBHOTO MOBEACHUS B COOTBETCTBUU
C 9TUMHU OCOOCHHOCTSIMH.

3.3 | Baiagers:

3.3.1 | a¢pdexTrBHOTO aKameMHUYECKOTO U MPOPECCHOHAILHOTO B3aUMOICHCTBYS, BKIIOUYasl BEAEHUE HAYIHBIX
JMCKYCCHUH, ydacTHe B KOH(EPEHIHUSX, TOrOTOBKY HaydHBIX MyOJIMKALMI U MPe3eHTalnii, B TOM YUCiIe Ha
HMHOCTPaHHOM(BIX) SA3BIKe(aX)

3.3.2 | 3 exTHBHOTO MEKKYITBTYPHOTO B3aMMOJICHCTBHS, CIIOCOOCH YCIEIIHO COTPYIHIYATE C KOJUIETaMU M3 Pa3HBIX
KYJIBTYPHBIX (DOHOB IIPH BBIITOJHEHNH IPO(ECCHOHATIBHBIX U HCCIIEOBATENbCKIX 3a/1a4, BKIII0Yast
MEXIYHapOJHOE HaydHOE COTPYAHUYECTBO. IIposBisieT yBaskeHHE K KYJIbTYPHBIM pa3IHyusIM U yMeeT
KOHCTPYKTHUBHO Pa3pelarh MeXKYJIbTypHbIE KOH(INKTEL.
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denepanbHOE TOCYIapCTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE

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

Pabouas nporpamma gucruuinHel " Jlpo6HOe HHTErpo-auddepeHmansHoe HCUncIeHe 10 HalpaBiIeHHIo

noarotoBku (creruanbaoct) 01.04.01 "Marematuka" HanpasieHHOCTH (TIpodHITt0) YpaBHEHHS ¢ IPOOHBIMHU crp. 5
npousBoaHeiMu PI'BOY BO «Uenl'Y»
4. OFBbEM JUCILUIIVIMHBI (MO Y JISI)
OOwas TpyaoeMKocTb 63ET
YacoB 1o y4eOHOMY IIaHy : 216 Bunb koHTpONIS B cemecTpax:
B TOM YHUCIIe
ayAUTOPHBIC 3aHITHS : 102 9K3aMeHBHI 3
caMocCTosiTeNbHas paboTa 92,3 3a4eTHl 1, 2
4acoB Ha KOHTPOJIb : 18
KOHTaKTHas pabora: 105,7
UKP: 3,7
5. CTPYKTYPA U COAEPKAHUME JUCLHUIIIMHbBI (MOY.JIS)
Kon HaumeHoBaHue pa3/1e/ioB U TeM /BUJA 3aHATHSA/ Cemecrt | Hacos JlutepaTtypa
3aHATH p / Kype
Paznen 1. /IpoGHbIe HHTerpajibl U MPOU3BOAHBIE HA OTPe3Ke
BeILleCTBEHHOI ocH
1.1 JpoOHbie uHTerpansl Pumana-JInyBuimis u qpoOHsie pousBoubie /T1p/ 1 17 JIL.1J11.2 J11.3
JI1.4 J11.5J12.1
JI2.2J13.1
2102233
1.2 JpoOHbIe HHTETrPAJIBI TeNbACPOBCKUX U CyMMUPYEMbIX GyHKIu# /T1p/ 1 17 JIL.1J11.2 J11.3
JI1.4 J11.5J12.1
J12.2713.1
212233
1.3 BeImnonHeHe AOMAITHUX paboT, MOATOTOBKA K KOHTPOJIBHBIM padoTaM. 1 37,8 JIT.1 JI1.2 J11.3
INonroroska x 3agery. /Cp/ JI1.4 J11.5J12.1
J12.2J13.1
212233
Pa3gen 2. /[poOHble MHTErpajibl ¥ NPOU3BOAHBIE HA OCH H MOJYOCH
2.1 OcHOBHBIE CBOICTBA IPOOHBIX MHTETPAJIOB U MPOU3BOAHBIX /I1p/ 2 17 JIL.1J11.2 J11.3
JI1.4 JI11.5J12.1
J12.2J13.1
313233
2.2 [IpencraBumMocTb QyHKIMIA APOOHBIMU MHTETPATaMU OT QYHKLUUHN U3 2 17 JIL.1J11.2 J11.3
L p Mp/ JI1.4 JI1.5J12.1
J12.2J13.1
313233
23 WaTerpansHble npeobpa3oBaHus IPOOHBIX HHTETPANIOB U 3 17 J1.1J11.2J11.3
npou3BoaHbIX /TIp/ JI1.4 J11.5J12.1
J12.2J13.1
313233
2.4 JlpoGHbIe HHTErpabl U IPOU3BOIHBIE 0000IeHHBIX QyHKIMI /TIp/ 3 17 J1.1J11.2J11.3
JI1.4 JI1.5J12.1
J12.2J13.1
313233
2.5 BrmonaeHne [oMamHX padoT, MOATOTOBKA K KOHTPOJIBHBIM paboTaMm. 2 37,8 JI1.1J11.2 J11.3
INoaroroBka k 3auery. /Cp/ JI1.4 J11.5J12.1
JI2.2J13.1
3103233
2.6 BrmmonHeHne oMaImHEX padoT, MOATOTOBKA K KOHTPOJIBHBIM paboTaMm. 3 16,7 JI1.1J11.2 J11.3
[MonroToBka k ’x3ameny. /Cp/ JI1.4 J11.5J12.1
JI2.2J13.1
313233

Pa3gen 3. Mnasi kOHTaKTHasA padora
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3.1 VHnuBuayansHble KOHCYIBTAINH, TeKyIHit KoHTpos /UKP/ 1 0,2 JI1.1J11.2 J11.3
JI1.4 JI1.5J12.1

JI2.2J13.1
32 WuauBuaya bHbIC KOHCYITBTAIINH, TEKYIHHA KOHTPoJb /MKP/ 2 0,2 JIT.1 JI1.2 J11.3
JI1.4 J11.5J12.1

JI2.2J13.1
33 WnpuBuayanbHble KOHCYIbTALMH, TEKYLIIMNA KOHTpoJb /KP/ 3 3.3 JIL.1J11.2 J11.3
JI1.4 JI11.5J12.1

JI2.2J13.1

6. ®POHJ OHEHOYHBIX CPEJACTB

6.1. IlepeyeHb BHIOB OLEHOYHBIX CPEICTB

1. Jloknan
2.Bompocsl k 3aueTy
3.Bompocs! Kk 3K3aMeHy

6.2. Tunoskie KOHTPOJIbHBIC 3a1aHUSl U UHBIEC MAaTEPHUAJIbI 11 TeKy[lleﬁ aTTeCTallun

Tewmsbl 10KIa70B

. Apo6HOE nHTEerprpoBanue U TuddepeHIUpOoBaHUE KaK B3aUMHO 0OpaTHBIC ONepaIiiu
. IpoGHas nponsBoaHas Mapiio

. HTerpaipl B cMbICciie KOHEYHOM YacTu 1o Anamapy

. CBs13b ¢ IPOOHBIMH CTEIEHSIMHU ONEPaTOPOB

. oOparieHre JpoOHBIX HHTETPAJIoB OT GyHKIuH u3 L p

. loctaTouHBIe IPU3HAKK TIPEICTAaBUMOCTH (YHKITHHA IPOOHBIM HHTETPAJIOM
. [IpeobpazoBanue Oypne

. [Ipeo6pazoBanue Jlamnaca

9. IIpeobpazoBanue MeminHa

10. IpoOHBIE HHTETPaBI U IPOU3BOAHEIE 000OIIEHHBIX (DyHKIMIT

0NN DWW~

6.3. TunoBblie KOHTPOJIbHBbIC BOIIPOCHI M 3a/IaHUA JIsA l'[pOMe)KyTO‘ll—[Oﬁ aTTrecTalumn

Bomnpocs! 11 3adera

1 cemectp

. IIpoctpanctso I'enpaepa

. YcnoBug Jlummmuia

. Ycnosus 'enpaepa

. HenpepriBHOCTB

. U3mepumocts 1o JleGery

. Murerpan JleGera

. Teopema @yOuHH

. MaxxopanTtHas Teopema Jlebera

. Teopema 00 ammpoxcuManuy eHHALIBI

10. Teopema FOnra

11. TIpeobpazoBanue dypne

12. IIpeobpasoBanue Jlamraca

13. CnenunanbHbIe QYHKIUN

14. YpaBuenue Abens

15. IpoOusIii uaTerpan Pumana-JInyBumis
16. IomyrpymnmnoBoe cBOHCTBO

17. Apobuas npomsBoaHas Pumana-JInysmmis
18. Ipobuas npousBoanas I'epacumoBa-Kamyro

O 001N DNk~ W —

2 cemecTp

1. IpoGHBIe HHTETPAIIBI TeNbASPOBCKUX (PYHKIIUI
2. reopema Xapau-JIluttineyna

3. HepaBenctBa Xapau

4. Ipo6Has nmpomsBoaHas Mapio

5. YceueHHas npoOHasi mpou3BoaHas Mapiio

6. IHGUHNTE3NMAIBHEINA OTIepaTop IMOIYTPYIIITHI
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7. CunbHO HelpepbIBHAS IOTYpYyIIa

8. becceneBo ApoOHOE HHTErPUPOBAHHE
9. IIpeobpazoBanue Jlamiaca

10. PerynsprocTs (QyHKIHI

OK3aMeH

. IIpocrpancrro 'enbuepa

. YcnoBug Jlunmmuiia

. Ycnosus 'enpaepa

. HempepsiBHOCTB

. U3mepumocts 1o JleGery

. Materpan Jlebera

. Teopema @yOuHH

. MaxopanTtHas teopema Jlebera

. Teopema 00 anmpoxcuManuy eANHALIBI

. Teopema FOnra

. [IpeodpaszoBanue Oypne

. IIpeo6pasoBanne Jlamraca

. CnenmanbHble QyHKIUN

. YpaBHenue Adens

. Apo6HsIit maTErpan Pumana-JlnyBmis

. [lomyrpynnosoe cBOUCTBO

. ApoOnas nponsBoanas Pumana-JInyBumis

. ApoGHas nmponsBoanas I'epacumosa-Kamyro
. IpoOHBIE HHTETpaJIb TeNbAEPOBCKAX (DYHKITUH
. TeopeMa Xapau-JIutrasyna

. HepasencrBa Xapau

. IpoOHas npownsBoaHas Mapiio

. YceuenHas npoOHas mpon3BogHas Mapmio

. InpuHUTE3NMAaNBHEII OnlepaTop MOJYTPYIIIbI
. CunpHoO HenpepsIBHAs MOTypyIa

. BecceneBo npo6HOE MHTETpHpPOBaHHE

. Perynsprocts (yHKIMIt

. Obo0meHHbIEe QYHKINU

. Apo6HBIe HHTErpabl 0000IIEHHBIX (DYHKIIHH
. Apo6HBIE TPOM3BOAHEIC 0000IICHHBIX (DYHKITHH

O 001N Nk~ W —

WD NDNNDDND /=== = = = =
SOOI NPBE WP, OOVOINWNKAWN—O

6.4. Kputepuu oneHUBaHUA

Kpurepuii BbIcTaBIcHUS 3a4€eTa:

[IponomxkutenbHOCTH 3aueTa — 90 MUHYT. 3a Ka)kA0€ BHINOIHEHHOE 3alaHie OUjieTa CTyAeHT MOKET MOMY4uTh OT 1 10 3
6amtoB. Eciu 3aianue BBIMOJIHEHO TPABUIIbHO, TO OHO OICHUBaeTcs 3 Oamtamu. Eciu 3ajaHue BBITTOIHEHO ¢ ONIMOKaMH, TO
0aJUTBl CHIKAIOTCST B 3aBHCUMOCTH OT KOJIMYECTBA JOMYIIEHHBIX omuOok. Eciu momymieHa oHa omuoka, To 37aHne
oneHuBaercs 2 6amnaMu, JOMyIeHs! 1Be omHiOKky — 1 6amt. Ecou nomymeno 6oee AByX OmMHMOOK B 3aJaHUU WM CTY/ICHT HE
BBIMOJIHII KaKoe-T10o 3a1aHue u3 OuiieTa, To 3a Hero oH nonydaet 0 6amioB. MakcHMalbHOE KOJIMIECTBO OAJITIOB 3a 3a4eT
- 6.

[Tpu noBeIeHNN UTOTOB YIUTHIBAIOTCS PE3YNIbTAThl TEKYIIEH arTecTanun. [[oydeHHbIe 32 TEKYIIYIO aTTECTAINIO OBl
CYMMHUPYIOTCS ¢ OaJIaMu, TIOTY4EHHBIMH 33 KX 3TaIl [IPU MPOXO0KACHUH TPOMEKYTOYHON aTTECTALIUH:

Ouenka "He 3auTeHO" BeICTaBIsgeTcs 3a 21 U MeHee 0alIoB;

Ouenka "3ayTeHO" BRICTaBseTCS 32 22 1 OoJiee OaILIOB:

22-26 6amnoB (ypoBeHb 1);

27-30 6annoB (ypoBeHb 2);

31-36 6amioB (ypoBeHb 3).

Ha sk3ameHe BbigaeTcst 2 BOIpoca U3 CIIUCKa BOMIPOCOB MO TeMaM MPaKTHYSCKUX 3aHATHH.

[TpoaomKUTENBHOCTD 3Kk3aMeHa — 90 MUHYT. 3a KaXk0€ BBIMOJHEHHOE 3aaHne OUIeTa CTYACHT MOXET MOJIYIHTh OT 1 10 3
6amtoB. Ecin 3a1anue BHIMTOJIHEHO TIPAaBUIILHO, TO OHO OIleHHBaeTcs 3 Oaymtamu. Eciu 3ajaHue BBITTOTHEHO ¢ ONTHOKaMU, TO
6aJ'UII>I CHHXXAKTCA B 3aBUCUMOCTHU OT KOJIMYCCTBA ,HOHyIHeHHI)IX OHII/I60K. ECJ'II/I z[onymeHa OIHa OHII/I6Ka, TO 31aHUC
oreHHBaeTcs 2 6aamu, JOMYIICHBI 1Be omiOKy — 1 6amn. Ecnu gomyrieHo 6ojee qBYX OIIMOOK B 3alaHUU HJIH CTYICHT HE
BBIMOJIHWII KaKoe-Tr00 3amaHue u3 OuiieTa, To 3a Hero oH mnosydaet 0 0amioB. MakCHMaTbHOE KOJIMIECTBO OAJLIOB 32
JK3aMeH — 6.
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ITpu moBeICHUH UTOTOB YUUTHIBAIOTCSI PE3YNIbTATHI TEKYICH aTTecTanun. [10ydeHHBIE 32 TEKYIIYIO aTTECTALUIO OaILIbI
CYMMUPYIOTCS ¢ OaJllTaMH, TTOJTYIEHHBIMHE 33 KaXIbIH 3TAIl IPH MPOXO0XKICHUN TIPOMEKYTOYHON aTTECTAIHH:
Orenka "He ynoBneTBopuTeNbHO" BBICTaBIIsIETCsI 32 13 1 MeHee 0allioB;
Orenka "YnosiaerBopurelbHO" BeicTaBisgercs 3a 14-17 6amnos (ypoBeHs 1);
2
Onenka "Xopomo" BeicTaBnsercs 3a 18-21 6annos (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 KOJMYECTBO MPUMEPOB K TCOPETUUCCKOMY MaTepHAILy
3. [IpuBeneHsI TPUMEpPH K OMpEICNICHUSIM U TeopeMaM
4, [IpuBeneHBI KOHTPIPUMEPHI, IEMOHCTPUPYIONIHE MPU KAKUX YCIOBUSX HE MPUMEHUMBI TEOPEMBI.
7. YYUEBHO-METOAUYECKOE U TH®OPMALIMOHHOE OBECIIEYEHUE JUCIUIIJIMHBI (MO Y JISI)
7.1. Pexomenayemasi 1uTepaTypa
7.1.1. OcHoBHas1 1MTepaTypa
ABTODHI, 3arnaBue WznarenscTBo, Pecypc
JI1.1 | Yyemes B. B., Teopust GyHKIMH KOMIUIEKCHOTO TIEPEMEHHOTO: yaeOHOe Kemeposgo : 9bC
Uyemesa H. A. nocobue Kemeposckuit
(https://biblioclub.ru/index.php?page=book&id=600355) rOCYJapCTBEHHBI
1 YHUBEPCUTET,
2020
JI1.2 |Tlantenees A. B., Teopust GyHKINH KOMIUIEKCHOTO TIEPEMEHHOTO U oriepaninonHoe | CaHKT- 9BC
Sxumona A. C. HCYMCJICHHE B IPUMEpax U 3a7aydax [etepOypr :
(https://e.lanbook.com/book/212138) Jlans, 2022
JI1.3 | Beperennukos B. JuddepenimanpHoe ucarcieHne QyHKIMH HECKOIbKUX Mocksa : Jlupekt 9bC
H., PxxoncHunkas MEPEMEHHBIX: yIeOHOE ITocoone -Menua, 2023
10. B. (https://biblioclub.ru/index.php?page=book&id=698040)
JI1.4 | BopoGneBa 1. A. JuddepennuanbHoe HCUUCTICHUE: YIEOHO-METOIUUECKOE JIunenx : 3bC
nocobue Jlunenxuit
(https://biblioclub.ru/index.php?page=book&id=700386) rOCYIapCTBCHHBI
i
HeIarornyecKuil
YHHBEPCHTET FIM.
ILI1. CemenoBa-
Tsan-1llanckoro,
2022
JI1.5 | Mapon U. A. JuddepeHimanbHoe 1 HHTErpaIbHOE UCUYHCICHHE B ipuMepax U | CaHKT- 9BC
3amavyax. OYHKIMU OJTHOH TepeMeHHO: yaeOHOe mocooue st [etepOypr :
BY30B Jlans, 2024
(https://e.lanbook.com/book/370964)
7.1.2. JlonoIHUTEIbHAS JIUTEPATYPA
ABTODBI, 3arnaBue UznatensctBo, | Pecypc
JI2.1 [Hocuna K. OYHKIMOHATBHBIN aHANIN3: HAydHAas TUTEpaTypa Mocksa : Mup, 9BC
(https://biblioclub.ru/index.php?page=book&id=459742) 1967
JI2.2 |Haxymes A. M. JIpoOHOE MCUHCIIEHNE U €T TPUMECHEHNE Mocksa :
duzmatiut, 2003

7.1.3. Metoguueckue pa3padoTku

ABTOpBI, | 3arnaBue W3narenscTBoO, Pecypc
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ABTOpBI, 3arnaBue WznarensctBo, | Pecype

JI3.1 |Ceupumiok I'. A, JluneltHbIe ypaBHEHMS COOOJIEBCKOTO TUTIA: YIeOHOE Toco0me YemnstOnHCK :
®enopos B. E. JUISL BY30B W3narensctBo
YenssOuHCKOTO
TOCYIapCTBEHHOT
O YHUBEpCHTETA,
2003

7.2. llepeuenb pecypcoB HHGOPMALMOHHO-TEJIeKOMMYHHKALMOHHOI ceTn "UHTepHeT"

D1 |eLIBRARY.RU [OnekTpoHHbI# pecype] : anekTpoHHas oubnuoreka / Hayd. anextpon. 6-ka — URL:
http://elibrary.ru/defaultx.asp

32 |Poccuiickuit ponn pynnamenransubx uccnenoanuii (PODU) - opurmansusrii cat http://www.rfbr.ru/rffi /ru

93 | Hayunas snekTpoHHas Onbmuoreka. MoHorpaduu, U3JaHHbIC B H3IaTENbCTBE Poccuiickoit AkageMuu
EcrecTBO3HAHNS TOTHOTEKCTOBBII pecypc HAYIHBIX U yaeOHBIX m3nanui PAE https://www.monographies.ru/

7.3 Ilepedyenb HHGOPMALMOHHBIX TEXHOJIOT I

7.3.1 IlporpammHoe obecnieyeHune

LMS Moodle

Adobe Reader

MikTex

7.3.2 lIpodeccuonanbHbie 6a3bl AAHHBIX U HHPOPMALMOHHO-CIIPABOYHbIE CHCTEMbI

1. Web of Science (https://apps.webofknowledge.com) Web of Science : MynsTHANCIHMIUTHHAPHAS pedepaTHBHAsA 0a3a
naHHbIX / koMmanus Thomson Reuters. — Pexxum goctymna: mist 3apeructpup. nois3osareneit Yenl'Y. — Teker :
JJIEKTPOHHBIH.

2. SpringerLink MexmyHnapoauas pedepaTiBHas 6a3a JaHHBIX HaydHBIX m3naHuii (https:/www.springer.com)

8. MATEPHAJIBHO-TEXHMYECKOE OBECIIEYEHHME JUCIIMITJINHBI (MOJY JIA)

Jlnst peany3anuyl AUCLIUILINHEL HCIIOJIB3YIOTCS YdeOHbIE ayAUTOPHUH JUIsl TPOBEACHUS 3aHATHI CEMHHAPCKOTO THIIA,
TPYNIIOBBIX U WHIWBHUYaIbHBIX KOHCYIBTALMH, TEKYIIIET0 KOHTPOJISL M IIPOMEKYTOYHON aTTECTALNH, & TaKKe TIOMEICHHS
JUTSL CAMOCTOSITEIEHOH paboTHL

Y4eOHbIe ayTUTOPHH YKOMILICKTOBAHBI CIICIIHATM3UPOBAHHON MEOCITBIO I TEXHHYSCKUMU CPEJICTBAMU OOYYCHUS: TOCKa,
MapThl, MyATUMEIUHHOE U ayTH0000PYI0BaHHUE.

JIis1 ceMUHApPCKUX 3aHATHI UCIIONB3YIOTCS AYJIUTOPUHU OCHAIIICHHBIE OOBIYHOM TOCKOH, TapTaMu, IEpEeHOCHBIM
MYIbTUMEIUNHHBIM U ayIn0000pyI0BaHHEM (B ClIydae HEOOXOAUMOCTH).

ITomMermeHns U1 CaMOCTOSTENIFHOM PabOTH 00YJAIONIIXCS OCHAIIEHB! KOMITBIOTEPHON TEXHHUKOH € ITOIKITIOYCHUEM K
cetu "MHTEpHET" U 0OecnieyeHneM JOCTYIa B 3JIEKTPOHHYIO HHPOPMaLMOHHO-00pa30BaTENbHYIO Cpely YHUBEPCUTETA.

9. METOAUWYECKHUE YKA3AHUSA 1JIAA OBYYAIOIINXCA IO OCBOEHUIO JUCHUIIJIMHBI (MOAY JIST)

[Tpu u3yueHnn JaHHOW AMCHUILIMHBI UCTIOJB3YIOTCS CeMUHApCKUe (PaKTUUECKUe) 3aHATHS M CAMOCTOsATENbHAs paboTa
cryaeHTa. Ha mpakTHuecKuX 3aHATHUIX M3JIaraeTcsi OCHOBHOE COJICPKaHHE TEM MPOTrPaMMBbI, pACCMATPUBAIOTCS OCHOBHBIC
METOJIBI M TIOJTXOJIBI.

Jns Hanbonee 2 PeKTUBHOTO U3YUSHHS AUCHUILTHHEI 00yJaromeMycss peKOMEHTyeTCsI:

* [IOCEIIATh 3aHATHS, KPATKO M BIYMUYUBO KOHCIICKTHPOBATh MAaTEpPHaJl, C yKa3aHUEM JAThl IPOBECHUS 3aHATUS U TEMBI;
* CAMOCTOSATEINIHHO MTPpOopadaThHIBATh MaTepPHa KaK IIOCIE KAKIOTO 3aHATHUS, TaK U 110 3aBEPIICHUIO TEMBI, YTO ITO3BOJISICT
CBSI3aTh BOEIMHO TIOJTYYSHHBIE CBEJICHUS M COCTABUTD IETTbHYIO KAPTHHY.

B ciydae npumMeHeHus Ipy 00y4eHUN TUCIUILIMHBI JJICKTPOHHOTO 00Y4eHUs], IUCTAHIIMOHHBIX 00pa30BaTeIbHBIX
TEXHOJIOTHH 00IIeHNE 00yJaIOUXCs U TIPEIOAaBATENS OCYIIECTBILIETCS B PEXKHUME PEaIbHOTO BPEMEHH (OHIAHH-JIEKIIHN
(BeOMHApBI), YaTHI, BUACO-KOH(GEPEHIINN | AP.) WX OTJIOKEHHOTO BpeMeHH ( crcTeMa UCTaHIMOHHOTo 00yueHust Moodle,
(hopyMBbl, SIEKTpOHHASI [TOYTA U JIP.).

Bonbiryto yacTs BpeMeHH 00y4aloMnecs: CaMOCTOSTEIBHO paboTalOT ¢ y4eOHO-METOJUIECKUMH MaTepruanaMu. CTyIeHTHI
MMEIOT BO3MOXKHOCTh KOHCYJIBTHPOBATECS € IIPENOAaBaTeIEeM IT0 BCEM BOIIPOCaM, BOSHUKAOIINM B X0/ CAMOCTOSATEITHHON
paboTHI TOCPEACTBOM 3JIEKTPOHHOMN MOYTHI, COIHANBHBIX CETeH U T.II.

Jocrym oOyuaromerocst K ydeOHBIM pecypcaM B peXUMe OTI0KEHHOTO BPEMEHH, CAMOCTOSITENIbHON padoThI
OCYIIECTBISIETCS Yepe3 ceTh IHTepHeT B yIOOHOM ISl HEro MecTe, BpeMEHH U TeMITE.

ITpu 0Oydenny nHI C OTPAaHNYEHHBIMI BO3MOXKHOCTSMH 3[JOPOBBSI JJICKTPOHHOE 00ydCHHUE, TUCTAaHIIHOHHbIE
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00pa3oBaTeIbHBIE TEXHOJIOTHH MPEyCMaTPUBAIOT BOSMOXKXHOCTG IIpHeMa-Tiepeiaui HHGOPMAIUK B JOCTYITHBIX IS HUX
(dhopmax.

Peanmsanust qUCHMIUIMHEI ¢ TPUMEHEHHEM 3JICKTPOHHOTO 00Y4eHHS, TUCTAHIIMOHHBIX 00pa30BaTebHBIX TEXHOJIOTHH (aee
— 030, I0T) ocymiecTBnsieTcss HA 0OCHOBaHUU «[10JI0KEHNMS O peann3alui OCHOBHBIX U JIOTIOJTHUTEIBFHBIX 00pa30BaTeIbHBIX
IpOrpaMM C IPUMEHEHHEM 3JIEKTPOHHOTO 00y4eHNs M AUCTAaHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHIA B (heiepaTbHOM
TOCYIapCTBEHHOM OIOPKETHOM 00pa30BaTeNbHOM YUPEXKAESHUH BhICIIEro 00pa3zoBanus «UensOMHCKUN rocynapcTBEHHbIH
yHHEBepcHTEeTY, «[10705KeHNs 0 TTOpsAAKEe 3aUeTa 00YJIAONIMHUCS TI0 OCHOBHEIM IIPO(ECCHOHATIBHBIM 00pa30BaTeIbHBIM
nporpamMmMam Beicirero oopasosanus B PI'bOY BO «Uenl'¥Y» pe3ynpTaToB OCBOCHHUS B OPTAaHU3AIMAK, OCYIIECTBIISIOMIIX
00pa30BaTeNbHYIO AATETLHOCTD, YUEOHBIX IPEIMETOB, KYPCOB, JUCLHUILTUH (MOYIEH), MPAKTHUK, JOMOTHUTEIEHBIX
00pa30BaTENbHBIX MPOTPAMM» MOCPESICTBOM IEKTPOHHON HH(POpMaIMoHHO-00pa3oBaTenbHO# cpeasl PT'BOY BO
«Uenl'V». B HCKITFOUHTENBHBIX CiTydasx ((hopc-Maxcop W T.I1.) TIPH peantu3aiu 00pa3oBaTeNbHON ISATEILHOCTH C
npumeHenueM D0, JIOT MoryT npuMeHSTh KOMIIOHCHTHI, HE BXOAAIINE B IIEPEUCHb IEKTPOHHON HH(OPMAIIIOHHO-
00pa3oBaTeNbHON CpebL.

10. CHEIIMAJIBHBIE YCJIOBHUS OCBOEHUSA JUCIUITIJINHBI OBYYAIOINIUMHUCH C
HHBAJINJTHOCTBIO U O'PAHUYEHHBIMHU BO3SMOKHOCTAMMU 310POBbA

OcBoeHME JUCUMIUIMHBI MHBAIWAAMH M JIMIAMH C OIPAHMYCHHBIMH BO3MOXKHOCTSIMH 3/I0POBbSI OCYILECTBILSIETCS C
UCIIOJIb30BAaHNEM CHELHAIBHBIX TEXHHYECKHX CPEJICTB M HMH(OPMAIMOHHBIX TEXHOJOTHH, HpeNOoCTaBiseMbIX PecypcHbIM
y4e0HO-METOMYECKUM IIEHTPOM 110 OOYYEHHIO MHBAIUIOB ¥ JIMI C OTPAaHWMYCHHBIMH BO3MOXHOCTSMH 310poBbs Yenl'V mo
3ampocy oOydaromierocs (MOOHIBHBIE CIIEIMANbHBIC TEXHHYECKHE CPEACTBAa I JIHI C HapYUICHHSIMH 3peHHS U C
HapyIICHUEM CIIyXa, ACCUCTHBHbBIE HH(POPMAIIMOHHbBIE TEXHOJIOTUH).

ITpn HEOOXOAMMOCTH JUTA OOYJAIOIMXCS C HApYMICHHSMH 3pEHHS Ha padodnmx MecTaxX s HMPOBEACHHS IPAKTHYCCKUX WIN
71a00paTOPHBIX 3aHATHH YCTaHABIMBACTCSA CIENMAIbHOE IPOTpaMMHOE oOecHedeHne (IporpaMMa pedeBOd HaBHTAIUH,
peueBble CHHTE3aTOPBI, IKPAHHBIE JIYIIBI).

B yueOHble aymuropuum obecrieunBaeTcs OCCHPENSATCTBEHHBIH JIOCTYNm A OOYJalOMMXCS C WHBAIMJHOCTBIO M C
OTpaHWYEHHBIMH BO3MOJKHOCTSIMH 3JI0pPOBBSl. B Kaxmol ayauropuu, e oOy4aroTcsi MHBAIMABI W JIMIA C OTPAaHWYCHHBIMH
BO3MOXKHOCTSMH  3/I0POBBS, IIPEAYyCMAaTPUBAETCA COOTBETICTBYIOINIEE KONMYECTBO MECT I OOYJaIOMUXCI C y4eToM
HapyIICHUH UX 3710pOBBSL.

Jlns ocBOGHWS MUCHUIDIMHBI WHBAJIHIAM M JIMIAM C OTPAaHHYCHHBIMH BO3MOKHOCTSIMH 3/I0POBBS MPEIOCTABIACTCS JOCTYI K
MEeYaTHBIM HCTOYHHMKAM, MMEIOMIMMCS B HaydHOH OmbOimoTeke Yenl'Y, ¢ MOMOIIBIO CHENUATIBHBIX TEXHWYECKHX CPEICTB;
JIOCTYII C MOMOIIBIO CMEHUATIBbHBIX TEXHHYECKHX M MPOTPAMMHBIX CPEACTB K JJIEKTPOHHBIM MCTOYHHKAM, MPECTABICHHBIM B
(opMe >IEKTPOHHOTO JOKyMEeHTa B (hoHzAe HaydHO#H Oubmnotexkn Yenl'Y mim 371eKTPOHHO-OUONIMOTEUHBIX CHCTEMAX.
Y4eOHO-METOAUYEeCKIEe MaTepHaibl Uil OOydJaromuxcss W3 YHCIa MHBAIMAOB WM JIMIl C OTPAHWYECHHBIMH BO3MOKHOCTSIMH
3J0pPOBBsI IPEIOCTABIIOTCS B (OpMax, agaNTHPOBAHHBIX K OTPAHHUYCHUSIM HX 3M0POBbS M OCOOEGHHOCTSAM BOCIpPUSTUS
HHpOPMALIHH.

Jlns MHBANMWAOB W JIMIl C OTPAHUYCHHBIMH BO3MOKHOCTSIMH 3JIOPOBBSI OCBOCHHE JWUCIUIUIMHBI MOXKET OBITH YaCTHYHO WIIH
MOJTHOCTBIO OCYIIECTBIEHO C UCIIOIh30BaHNEM AUCTAHIIMOHHBIX 00pa30BaTEIBHBIX TEXHOJIOTHH.

IIpy mpoBeneHUM IMPOMEKYTOUHOM aTTECTAlMU 110 JUCLUIUIMHE OOYydYalomMMCs C HMHBAJIMAHOCTBIO M C OIPAaHMYEHHBIMH
BO3MOXXHOCTSIMH 3JI0POBbsI 00ECIEUMBACTCS 110 MX 3asABICHHIO IIPEAOCTABICHUE B JIOCTYMHOH (OpME B 3aBHCHMOCTH OT MX
WHIVBHIYAIbHBIX OCOOCHHOCTEH HHCTPYKIHMH O IMOPSIKE MPOBEICHUS MIPOMEXKYTOYHOH aTTECTAIlHH, OIEHOYHBIX CPENCTB U
BO3MOXKHOCTU OTBETOB Ha 3aaHHA (IHCBMEHHO Ha Oymare, HaOOp OTBETOB Ha KOMIIbIOTEpE, MHChMEHHO mIpudToMm bpaiins, ¢
HCIIOJIb30BaHUEM YCIIYT aCCUCTEHTA, YCTHO).

IMpn mpoBemeHUH TPOIEAYPHl OLCHUBAHUS PE3YNBTATOB OOyYEHHsS HHBAIMAOB W JIMI[ C OTPAaHHYCHHBIMHA BO3MOXHOCTSIMHU
370POBBSI TIPEIYCMATPHUBACTCSI HCIONB30BaHME MpemocTaBleHHBIX YenlY wimm COOCTBEHHBIX TEXHHYECKHX CPEJICTB,
HEOOXOIMMBIX MM B CBS3M C HMX HWHIMBUIYalbHBIMH OCOOCHHOCTSIMH. I[Ipn HEoOXOOMMOCTM HMHBAaNMIaM M JIMLAM C
OTPaHMYECHHBIMH BO3MOXKHOCTSIMU 37I0POBBSI IIPEIOCTABISACTCS JOTOJIHUTENFHOE BPEeMsl A ITOJrOTOBKH OTBETAa HA 3aJaHMS,
TPOIIeTypa OIICHNUBAHUS PE3YIFTATOB OOYICHUS M0 AUCHUILTIHE MOKET IPOBOUTHCS B HECKOJIBKO ITAIIOB.
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1. GOALS OF MASTERING THE COURSE

The purpose of the Fractional Integro-Differential Calculus course is to study the basic methods and ideas of differential and integral
calculus for solving various applied problems.

The goals of the course include:

« introducing students to the basic concepts of the theory of differential and integral calculus;

« the study of the application of fractional calculus to the analysis of the structure of the set of solutions of differential equations of
mechanics;

« construction of exact solutions of equations of the theory of elasticity and plasticity;

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

« creating an attitude towards the most modern and promising mathematical apparatus as a tool for research and solving 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.;

« instilling the skills of using mathematical methods and the basics of mathematical modeling in practice;

+ developing students' ability to navigate the latest developments in applied mathematics and mathematical physics. To expand their
knowledge and solve applied mathematical problems at a modern level, i.e., to foster a mathematical culture that would facilitate the
inclusion of future specialists in the process of active cognition, in particular, would provide them with the opportunity to independently
master new mathematical tools and apply them in various subject areas..

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

UC-4.1. Has knowledge of the specifics and rules of personal and professional oral and written communication, including in a foreign
language

UC-4.2. Demonstrates the ability to apply modern communication technologies for academic and professional interaction in situations
of oral and written communication, including in a foreign language.

UC-4.3. Has academic and professional interaction skills, including in a foreign language

UC-5.1. Has the necessary knowledge about the diversity of cultures and the basic principles of intercultural interaction

UC-5.2. Demonstrates the ability to analyze and use cultural and ethical features of the environment in professional activities..

UC-5.3. Has the skills of intercultural interaction when performing professional tasks

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

Cycle (section) curriculum: |C.M.O3.01

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", "Numerical methods" is required.

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.

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

UC-4: Able to apply modern communicative technologies, including in foreign language(s), for academic and professional
interaction
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Know:

principles of effective scientific and professional communication, including formal and informal styles, both orally and in writing, in
Russian and in a foreign language(s).

Be able to:

effectively use modern communication tools and technologies (including specialized mathematical editors and platforms) to share
knowledge and research results, participate in discussions, make presentations and reports in Russian and foreign languages, adapting
the style and level of complexity to the audience.

Possess:

effective academic and professional interaction, including conducting scientific discussions, participating in conferences, preparing
scientific publications and presentations, including in a foreign language(s).

UC-5: Able to analyse and take into account the diversity of cultures in the process of intercultural communication

Know:

the diversity of cultural norms and values, as well as the basic principles of intercultural communication and their impact on academic
and professional activities, including international scientific cooperation.

Be able to:

analyze the cultural and ethical features of various academic and professional environments, is able to adapt communication style and
professional behavior in accordance with these features..

Possess:

skills of effective intercultural interaction, is able to successfully collaborate with colleagues from different cultural backgrounds in the
performance of professional and research tasks, including international scientific cooperation. Shows respect for cultural differences
and is able to constructively resolve intercultural conflicts..

As a result of mastering the course, the student must

3.1|Know:

3.1.1|principles of effective scientific and professional communication, including formal and informal styles, both orally and
in writing, in Russian and in a foreign language(s)

3.1.2|the diversity of cultural norms and values, as well as the basic principles of intercultural communication and their impact
on academic and professional activities, including international scientific cooperation.

3.2|Be able to:

3.2.1|effectively use modern communication tools and technologies (including specialized mathematical editors and
platforms) to share knowledge and research results, participate in discussions, make presentations and reports in Russian
and foreign languages, adapting the style and level of complexity to the audience.

3.2.2|analyze the cultural and ethical features of various academic and professional environments, is able to adapt
communication style and professional behavior in accordance with these features..

3.3|Possess:

3.3.1|effective academic and professional interaction, including conducting scientific discussions, participating in
conferences, preparing scientific publications and presentations, including in a foreign language(s)

3.3.2|effective intercultural interaction, is able to successfully collaborate with colleagues from different cultural backgrounds
in the performance of professional and research tasks, including international scientific cooperation. Shows respect for
cultural differences and is able to constructively resolve intercultural conflicts..
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4. SCOPE OF THE COURSE (MODULE)
Total labor intensity 6 Credits
Curriculum hours: 216 Types of control in semesters:
including:
classroom training: 102 exams 3
independent work: 92,3 credits 1, 2
hours for monitoring: 18
contact work: 105,7
OCW: 3,7
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 integrals and derivatives on a segment of the real axis
1.1 Fractional Riemann-Liouville integrals and fractional derivatives /Pr/ 1 17 LI.1L12L1.3L14
L15L2.1L22L3.1
W1 W2 w3
1.2 Fractional integrals of Helderian and summable functions /Pr/ 1 17 L11L12L13L14
L15L2.1L22L3.1
W1 W2 w3
1.3 Doing homework, preparing for exams. Preparation for the credit. /IndW/ 1 378 |L1.1L12L13L14
L15L2.11L22L3.1
W1 W2 w3
Section 2. Fractional integrals and derivatives on axes and semi-axes
2.1 Basic properties of fractional integrals and derivatives/Pr/ 2 17 L11L12L13L14
L15L2.1L22L3.1
W1 W2 w3
2.2 Representability of functions by fractional integrals of functions from L p /Pr/ 2 17 L11L12L13L1.4
L15L2.1L22L3.1
W1 W2 w3
23 Integral transformations of fractional integrals and derivatives/Pr/ 3 17 L11L12L13L1.4
L15L2.1L22L3.1
W1 W2 w3
24 Fractional integrals and derivatives of generalized functions /Pr/ 3 17 L11L12L13L1.4
L15L2.1L22L3.1
W1 W2 w3
2.5 Doing homework, preparing for exams. Preparation for the credit. /IndW/ 2 378 |L1.1L12L13L14
L15L2.1L22L3.1
W1 W2 w3
2.6 Doing homework, preparing for exams. Preparation for the exam. /IndW/ 3 16,7 |L1.1L121L13L14
L15L2.11L22L3.1
W1 W2 w3
Section 3. Other contact work
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3.1 Individual consultations, ongoing monitoring /OCW/ 1 0,2 |L1.1L12L13L14
L1.5L2.1L2.21L3.1
W1 W2 W3

32 Individual consultations, ongoing monitoring /OCW/ 2 0,2 |L1.1L12L13L14
L1.5L2.1L2.21L3.1
W1 W2 w3

33 Individual consultations, ongoing monitoring /OCW/ 3 33 |L1.1L12L1.3L14
L1.5L2.1L2.21L3.1
W1 W2 w3

6. FUND OF ASSESSMENT MEANS

6.1. List of types of assessment tools

1. Report
2. Questions for credit
3. Questions for exam

6.2. Typical control tasks and other materials for current certification

Topics of the reports

1. Fractional integration and differentiation as mutually inverse operations
2. The fractional derivative of Marchot

3. Integrals in the sense of the finite Hadamard part

4. Relation to fractional powers of operators

5. Inversion of fractional integrals of a function from L p

6. Sufficient signs of representability of functions by a fractional integral
7. The Fourier transform

8. Laplace Transform

9. Mellin's Transformation

10. Fractional integrals and derivatives of generalized functions

6.3. Typical control questions and assignments for interim certification

Questions for the credit

1 semester

1. The Helder space

2. Lipschitz Conditions

3. The conditions of the Holder

4. Continuity

5. Lebesgue measurability

6. The Lebesgue integral

7. Fubini's Theorem

8. Lebesgue's Majorant Theorem

9. The unit approximation theorem

10. Young's Theorem

11. The Fourier transform

12. Laplace Transform

13. Special functions

14. The Abel equation

15. The Riemann-Liouville fractional integral
16. Semigroup property

17. The fractional Riemann-Liouville derivative
18. The Gerasimov-Caputo fractional derivative

2nd semester

1. Fractional integrals of Helder functions

2. The Hardy-Littlewood theorem

3. Hardy inequalities

4. Fractional derivative of Marchot

5. Truncated fractional derivative of Marchot
6. The infinitesimal operator of a semigroup
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7. Highly continuous pogroup
8. Bessel fractional integration
9. Laplace Transform

10. Regularity of functions

Exam

. The Helder space

. Lipschitz Conditions

. The conditions of the Holder

. Continuity

. Lebesgue measurability

. The Lebesgue integral

. Fubini's Theorem

. Lebesgue's Majorant Theorem

. The unit approximation theorem

10. Young's Theorem

11. The Fourier transform

12. Laplace Transform

13. Special functions

14. The Abel equation

15. The Riemann-Liouville fractional integral
16. Semigroup property

17. The fractional Riemann-Liouville derivative
18. The Gerasimov-Caputo fractional derivative
19. Fractional integrals of Helder functions

20. The Hardy-Littlewood theorem

21. Hardy inequalities

22. The fractional derivative of Marchot

23. Truncated fractional derivative of Marchot
24. The infinitesimal operator of a semigroup
25. Highly continuous pogroup

26. Bessel fractional integration

27. Regularity of functions

28. Generalized functions

29. Fractional integrals of generalized functions
30. Fractional derivatives of generalized functions

O 031N N K~ W

6.4. Evaluation criteria

Scoring criteria:

The duration of the credit 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 test 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 score "not counted" is given for 21 or less points.;

The "credited" score is given for 22 or more points:

22-26 points (level 1);

27-30 points (level 2);

31-36 points (level 3).

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.
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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, demonstrating 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 |Chueshev V. V., Theory of functions of a complex variable: a textbook Kemerovo : Kemerovo ELS
Chuesheva N. A. (https://biblioclub.ru/index.php?page=book&id=600355) State University, 2020
L1.2 |Panteleev A.V., Theory of functions of a complex variable and operational calculus|Saint Petersburg : Lan, ELS
Yakimova A. S. in examples and problems 2022

(https://e.lanbook.com/book/212138)

L1.3 [Veretennikov V. N., |Differential calculus of functions of several variables: a textbook |Moscow : Direct- Media,| ELS

Rzhonsnitskaya Yu. |(https://biblioclub.ru/index.php?page=book&id=698040) 2023
B.
L1.4 |Vorobyoval. A. Differential calculus: a teaching aid Lipetsk : Lipetsk State ELS
(https://biblioclub.ru/index.php?page=book&id=700386) Pedagogical University

named after P.P.
Semenov-Tyan-Shansky,

2022
L1.5 [MaronI. A. Differential and integral calculus in examples and problems. Saint Petersburg : Lan, ELS
Functions of one variable: a textbook for universities 2024
(https://e.lanbook.com/book/370964)
7.1.2. Further reading
Authors, compilers Title Publisher, year Resource
L2.1 |Yoshida K. Functional analysis: scientific literature Moscow : Mir Publ., ELS
(https://biblioclub.ru/index.php?page=book&id=459742) 1967
L2.2 |Nakhushev A.M. Fractional calculus and application Moscow : Fizmatlit,
2003
7.1.3. Methodological developments
Authors, compilers Title Publisher, year Resource
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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”

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

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. 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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