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1. Tlacnmopt poHIa OLIEHOYHBIX CPEACTB

Hanpasnenue noarorosku: 01.04.01 Marematuxa.
Hanpasnennocts: YpaBHEHHS ¢ IPOOHBIMH ITPOU3BOIHBIMU.
CTpyKTypa UTOTOBBIX aTTECTALlMOHHBIX UCIIBITAHUMN:

- MOJITOTOBKA K MPOIEype 3aIIUTHI ¥ 3aIIUTa BBITYCKHOW KBaTH(PUKAIIMOHHOH paboTsI (9 3.€.).
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MUMNHOBPHA VKN POCCUI

@” DepepaibHOE TOCYIAPCTBEHHOE OIOIKETHOE
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«MaremaTHKa HaIpaBICHHOCTH «YpaBHEHHUS ¢ ApoOHBIME mpon3BoaHbMI OI'BOY BO «Uenl'Y» crp

2. IlepeyeHb KOMIIETEHIHII, BJaleHHEe KOTOPHIMHU H0J’KEH MPOAEeMOHCTPUPOBATH 00y4aIOIIMIACHA B
X0/1e roCyAapCTBEHHO UTOrOBOM aTTEeCTALMHU

2.1. Ilpm 3amuTe BHITYCKHON KBATH(UKAIIMOHHOH PadoThI

Konpt
KOMIIETCHIIU I Coneprxanne komnereHiuii cormacao I'OC BO
(mo ®I'OC BO)
VYK-1 CrniocoOeH oCymIeCTBIATh KPUTUUECKUN aHaN3 MPOOJIEMHBIX CUTyalluii Ha OCHOBE
CHCTEMHOTI'0 TIOJIX0/1a, BEIPA0AThIBATh CTPATETHIO ICHCTBHMA
YK-2 Crioco0eH yIpaBIsIiTh MPOEKTOM Ha BCEX ATAIaX €ro KU3HEHHOTO IHKIIA
YK-3 CrniocobeH OpraHu30BbIBaTb M PYKOBOJUTH pabOTOW KOMaHAbBI, BbIpabaThiBas
KOMAaHJIHYIO CTPATEeTHIO JJIsl TOCTUYKECHUS TIOCTABJICHHOM 1IEIIH
YK-4 CrniocoOeH NMPUMEHSATh COBPEMEHHbIE KOMMYHUKATHBHbBIE TEXHOJIOTHH, B TOM YHUCIIE
HAa HMHOCTPaHHOM(BIX) SI3bIKE(ax), AN aKaJIeMHUYECKOTO U MPOQPECCHOHATHHOTO
B3aUMOJCUCTBUS
YK-5 CrniocobeH aHamM3MpoOBaTh M YYHUTHIBaTh pa3HOOOpasue KyJIbTyp B Ipolecce
MEXKYJIBTYPHOTO B3aUMOJICHCTBHS
YK-6 Crnioco0eH onpeaensaTh U peaan30BbIBaTh IPUOPUTETHI COOCTBEHHOM EATEIHOCTH U
CIOCOOBI €€ COBEPIICHCTBOBAHUSI HA OCHOBE CAMOOIICHKH
OIIK-1 Crnocoben ¢GopMyaHpoBaTh W pelIaTh akKTyalbHble W 3HAYMMBbIE IPOOJIEMBI
MaTeMaTHKH
OIIK-2 CrniocobeH CTpOUTh M aHAIM3UPOBATh MAaTEMAaTUYECKHE MOJEIN B COBPEMEHHOM
€CTECTBO3HAHUU, TEXHUKE, SKOHOMHUKE U YIIPABICHUU
OIIK-3 CrniocobeH uCmonb30BaTh 3HAHHS B cdepe MaTeMaTHKH IPH OCYLIECTBICHUU
NIe1arOTMYECKON AEATEIbHOCTH
MK-1 CrocobeH  MpOBOIUTH  HAYYHO-MCCIIEOBATENbCKYyl0  pabory B obmactu
i depeHnranbHbIX YpaBHEHUH
CriocobeH K TMpernojaBaHUI0 MaTeMaTHMYECKUX JAUCHUIUIMH [0 MporpamMMmam
[K-2 npodeccuoHaIbHOro 00yueHusl, cpeiHero npodeccuonanbHoro oopasosanus (CI10)
U ONOJIHUTENBHBIM nporpammam (JII1IT)
CrocobeH  mMOHMMAaTh  NPUHIMIBI  pabOTBl  COBPEMEHHBIX  3JIEKTPOHHO-
[K-3 BBIUMCIIUTENIFHBIX W BBIYMCIUTEIBHBIX MAIMH, pa0dOTaTh B KOMaHAE, YIPAaBIATH
KOMaHJIHOU paboToi
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cTp. 5

3. CoaeprxaHue OLEHOYHBIX CPEICTB /ISl IPOBEAeHHU IrOCy1aPCTBEHHOI HTOTOBOM ATTeCTAMHI

3.1. IlepedyeHb NPUMEPHBIX TeM BBIIIYCKHbIX KBATH(HUKAIHOHHBIX padoT

1.

Rl

PN

['pymnmoBast CTpyKTypa OHOM CUCTEMbI ypaBHEHHUM JUHAMUKHU JABYX(Pa3HBIX Cpel

I'pynmoBoit aHayu3 ypaBHEHHMM B 4aCTHBIX POU3BOAHBIX THIA bidka — [loynsa

Metox ®@ypbe i 0JHOTO APOOHOTO ypaBHEHHUs QUIIbTPALIUU

OntuMmanbHas cucremMa mnojaiaredp gomyckaemMou anreOpbl Jlu  cuctemsl  ypaBHEHUH
CaMOTPaBUTHUPYIOLIErO rasa

CuMMeTpHiiHbIN aHau3 cucTeMsl ypaBHeHui baepa — Hanzuato

CrnyualiHble MaTpHULIBI B 33/1a4€ O MasITHUKE C IIEPEMEHHBIM HAIIPABJIEHUEM CHJIBI TSYKECTH
[Tpuniun cyOopauHanuy Uit ypaBHEHHH ¢ TPOoU3BOAHON Pumana — JInyBusis

I'moGanpHas paspemmMocTh 3anaud Kommm A KBa3HIMHEWHBIX YpaBHEHHMH C MPOU3BOIHOMN
I'epacumoBa — Kanyto

Hauanbnble 3agaun U1 ypaBHEHUN, COIEPKALLNUX OJHOBPEMEHHO MPOU3BOAHBIE ['epacumoBa —
KanyTo n Pumana — JInyBusuis

10. Ctpykrypa ¢ppoHTa yIapHOM BOJIHBI B TETEPOT€HHON CMECH BSA3KHX ra30B
11. O nedopmarusx 0coObIX TOUEK TUHEUHBIX CUCTEM TU(PEepeHINATbHBIX YpaBHEHUN
12. Henuueitable 0OpaTHBIE 33/1a4H CO CTAI[HOHAPHBIM HEU3BECTHBIM 3JIEMEHTOM I YPaBHEHUH C

npou3BoaHbIMU J[xpOamsina —Hepcecsina

13. OguH knace ypaBHEHH ¢ IpoOHOM nMpon3BoAHOM JIMyBrILIsS Ha IPAMOi
14. UccnenoBanue pa3pelimMOCTH ApOoOHBIX auddepeHnanbHbIX YpaBHEHUH Ha JeCTBUTENLHON

OCH C UCIOJIb30BaHUEM JIBYCTOPOHHETO IpeoOpa3oBanus Jlamaca

3.2. IlpumepHBIii NepevyeHb JOMOJHHUTEIbHBIX BONPOCOB
1.

2.

W

*

=~

9.

B dWeM cocToMT OCHOBHas Hay4Has WM MpPUKIAAHAs TMpoliieMa, KOTOPYIO peIlaeT Balle
uccienoBanue?

KakoBbl ~Kit04eBbIE OCOOCHHOCTH MaTeMaTHYECKOW MOJETH, KOTOpbIE JIeNaloT 3ajady
HETPUBHAJILHON?

Kakue m3BecTHBIE KJIACCHUECKHE PE3YJbTaThl WM METOAbI OBLIM MCIIOIb30BaHBI B KaueCTBE
OCHOBBI JJIs BAIIETO UCCIIEJOBAHNA?

Kakoif ocHOBHOI METOJI, UCTIOBL30BAaHHBIN B pabore?

Kak nmenHo npumensiercs meros cummetpuii? Kak Obliin HaiieHs! nomyckaemas anreopa Jiu u ee
WHBapUAHTHBIE pELICHNsA?

Kak Bb100p 1p0OHOI IPOU3BOAHOM BIMAET HA MOCTAHOBKY 33J]a4H U METO]] €€ PELICHHUs?

Kakoif 0cHOBHO# pe3ysbTar ObUT MOTy4YeH B padoTe?

CpaBHUBaNIMCh JIM IOJyYEHHBIE BaMM PE3yJbTaTbl C M3BECTHBIMM YAaCTHBIMM CIIydasMU WIIU
YHMCJIEHHBIMU PEILIEHUAMU?

C Kak¥MMM OCHOBHBIMM TPYIHOCTSIMH BbI CTOJIKHYJHUCH B XO/I€ MCCJIEOBAaHUS U KaK BaM yIaJlOCh
UX pa3peinTs?

10. Kakue npearnonoxeHus 1 OrpaHuYeHHUs MOJICITH SIBIISIIOTCS] HanOoJee CUIIbHBIMU?

© ®I'BOY BO «Uenl'V»
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cTp. 6

4. Ilopsinoxk mpoBeleHNsI 1 KPUTEPHH OLCHMBAHUS TOCYAAPCTBEHHON MTOrOBOM aTTeCTalluH

4.1. Iloxa3aTesin 1 KPUTePHH OLCHMBAHUSI KOMIIETEHIIHI HA TOCYyJapPCTBEHHOI HTOT0OBOM

aTrecTanyuu

CdopmupoBanHocTh komnereHuii Ha ' A ocymiecTBisieTcs uepes cieayromue moKa3aTeu:

Ilokazarenu oreHUBaHUSA KOMIICTCHIIUN

CrerieHb
CaMOCTOAT
O6ocHoBaHHE €JIbHOCTH,
P O6ocHoBa
Kon AKTYATBHOCTH CTIpe3CHT CooTBeTcTBUE HHOCTh HFHLHATHE JlornyHoCTh M
TCMBI, AQTUBHOCTH HOCTH, Brinonnenue KauectBo IIpe3€HTaluu
KOMIIETE o IIPUMEHIAEMBIX H3JI0KCHH y6eI[I/ITeJ'ILHOCTL OTBeTHI HA
TEOpPEeTHYECKOi | 0030pa CIOCOOHOC | 3amaHus 110 u (Wm)
HIIMA METOOOB BbIX 06yqa}01uerocsl B JOIIOJITHUTCIBbHBIC
" (I/IJ'II/I) HCTOYHHKO TH IIOATIOTOBKE HUTIOCTPAaTUBHOI'O
o IIOCTABJICHHBIM | BBIBOJJOB 1 pomnecce BOIIPOCHI
NPaKTUYECKOH | B 1O TeMe pabotarhb B BKP MaTepHaia
LENIM Ppe3ysbTaTo s3amuTel BKP
3HAYUMOCTH BKP BKP KOJUUICKTHB
Temsl BKP i e pu
BBIIIOJTHCH
nu BKP
YK-1 + + + +
YK-2 + + +
YK-3 + +
YK-4 N N
YK-5 + + N
YK-6 + +
OIIK-1 + + + +
OIIK-2 + + +
OIIK-3 + + + + +
TK-1 + + + + +
IK-2 + + ¥
IK-3 + + + + +
4.2. Kpurtepnu oneHNBaHUS BbINYCKHON KBAJM(PUKANMOHHOI PadoThI
Kputepun oneHrnBanus
Ne IToka3arenu
= IOBJICTBOPH- | HEYOOBIICTBOPH-
OLICHUBAHUS OTIIMIHO XOpOLLO y p Y p
TEIBHO TEIIbHO
1 OO0ocHOBaHuE Tema BKP Tema BKP Tema BKP Tema BKP ne
aKTyaJabHOCTH TEMBI, aKTyaJbHa, aKTyaJbHa, aKTyaJbHa, aKTyajabHa, HE
TEOPETUIECKONU (M) | IMEET OOJBIIYIO | IMEET CPEIHIO | HMeeT cialyro UMEET
MPAaKTUYECKOU TEOPETUYECKYIO | TEOPETUUYECKYIO | TEOPETUUYECKYIO | TEOPETHYECKYIO
3HauuMOCTU TeMbl BKP u (wn) u u u
MPAKTUYECKYIO | (WJIM)IPaKTUYECK | (MIIM)IPAKTUUYECK | (MIIH ))IPAKTUUECK
3HAYUMOCTbD VIO 3HAYUMOCTh | YIO 3HAYUMOCTb | OM 3HAYUMOCTH
2 | PempeseHTaruBHOCTH IIpencrasnen IIpencrasnen | IIpencrasneH He 0630p
0030pa UCTOYHUKOB 11O JOCTaTO4YHO MOJHBIN, HO HE MOJHBIN, HE MCTOYHHUKOB MO
teme BKP OOJIBIIION U JIOCTaTOYHO JIOCTaTOYHO teme BKP ne
MOJTHBIA 0030p | 00IBIIOI 0030p | GONBIION 0030p | TpeACTaBlICH
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MUWHOBPHA VYK POCCUI
DepepaibHOE TOCYIAPCTBEHHOE OIOIKETHOE
00pa3oBaTebHOE YIPEIKICHHUE BHICIIIETO 00OPa30BaHUs

Y

«HemsbrHcknii rocynaperenHsii yausepcure» (PI'BOY BO «HenlYy)

®DoHJ OIIEHOUHBIX CPEACTB AJISI TOCYJapCTBEHHOI UTOTOBOM aTTecTanny Mo HanpasieHuto moarorosku 01.04.01

«MaremaTHKa HaIpaBICHHOCTH «YpaBHEHHUS ¢ ApoOHBIME mpon3BoaHbMI OI'BOY BO «Uenl'Y» ctp. 7
HCTOYHMUKOB 110 | HMCTOYHHMKOB II0 | HCTOYHHUKOB IO
teme BKP teme BKP teme BKP
CootBercTBHE Hcnons3yemsle | Mcnonsdyemsle | Mcnons3yemsle | Hcnonb3yeMbre
MIPUMEHSAEMBIX METOMbI METOOBI HE METOMbI METOOBI HE
METO/OB MOJIHOCTBIO MOJIHOCTBIO YaCTUYIHO COOTBETCTBYIOT
MOCTABJIEHHBIM LIEJIAM | COOTBETCTBYIOT | COOTBETCTBYIOT | COOTBETCTBYIOT | IOCTaBJIECHHBIM
MOCTABJICHHBIM | MOCTABIICHHBIM | IIOCTaBICHHBIM LEeIsIM
LEeIIM LEeIsIM LEIIM
O0O0OCHOBAHHOCTH BriBoarbl BriBoarbl BriBoarbl BriBoarbl He
W3JI0KEHHBIX BBIBOJIOB ClleaHbI ClIeIaHbI 000CHOBAHBI 000CHOBAHEI,
u pesynsraroB BKP 000CHOBAHHO, 000CHOBaHHO, ciabo, pe3yabTaThl
pe3ynbTarhl pe3ynbTarhl pe3ynbTarhl paboThI HE
paboTHI YaCTUYHO paboThl c1ab0 | COOTBETCTBYIOT
COOTBETCTBYIOT | COOTBETCTBYIOT | COOTBETCTBYIOT | IOCTABJIEHHBIM
MOCTaBJICHHBIM | MOCTABIICHHBIM | IIOCTaBICHHBIM nensMm BKP
neiasMm BKP neasMm BKP neiasMm BKP
Crenenn Bricokas Cpennssa Henocrarounas Huskasn
CaMOCTOSTEIBHOCTH,
WHUIIHATUBHOCTH,
crnocoOHOCTH paboTarh
B KOJUIEKTUBE IIPU
BeInoHeHn BKP
Brinonnenue 3aganus 3agaHue 1o Brimonnenue Brimonuenue Brimonuenue
o nmoaroroske BKP | mogroroske BKP 3aJIaHUA 110 3aJIaHUs 110 3aJIaHUA 110

BBIIIOJIHCHO B
[IOJIHOM 00BEME

noaroroske BKP
BBIIIOJIHEHO HA

noaroroske BKP
BBIIIOJIHEHO HA

noaroroske BKP
BBIIIOJIHEHO HA

75% 50% MmeHee 50%
Jlorn4HOCTh U Jlokman Jlokman Jlokman Jlokman
yOeuTenbHOCTD BBICTPOCH BBICTPOCH BBICTPOCH BBICTPOCH
oOyuaronierocs B JIOTUYHO, JIOTUYHO, JIOTUYHO, HEJIOTUYHO,
npouecce 3amuTsl BKP CTYZEHT CTYZEHT CTYZEHT CTYZICHT HE
apryMEHTUPOBAH | apryMEHTUPOBaH JIOITyCKaeT OTBEYaECT WU
HO OTBEYAET HA | HO OTBEYAET Ha OUIHOKHU TIpU OTKa3bIBACTCsA
BOIIPOCHI BOIIPOCHI, HO OTBETE HA OTBEYaTh Ha
JIOITyCKaeT BOIIPOCHI BOIIPOCHI
HE3HAYUTEIIbHBIC
OLINOKH
KauectBo npesentanuu | [Ipesentanuonn | IIpesenraunons | I[Ipezentanuonn | Ilpe3senrannons
U (um) b1 MaTepuan bIi1 Marepuan bl Marepuana | bl MaTepual He
UJUTFOCTPaTUBHOTO IIOJIHOCTBIO COOTBETCTBYET | COOTBETCTBYET | COOTBETCTBYET
Marepuala cootBercTByeT | Teme BKP, o ne | Teme BKP, Ho B teme BKP,
teme BKP, JIOCTaTOYHO OOJIBIIIMHCTBE MEIaeT
JIOTIOIHSET JIOTIOJIHSIET CBOEM BOCIIPUATHIO
JIOKJIaJl CTYJICHTA | TOKJIAJ CTYJEHTA | IyOIHUpyeT TEeKCT JOKIana
JOKJIaaa CTyACHTA
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MUMNHOBPHA VKN POCCUI
\”} DenepanabHOE TOCYIapCTBEHHOE OIOKETHOE
@ 0o0pa3oBaTeNbHOE YIPEKICHUE BRICIIIETO 00pa30BaHUs
«HemsbrHcknii rocynaperenHsii yausepcure» (PI'BOY BO «HenlYy)
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«MaremaTHKa HaIpaBICHHOCTH «YpaBHEHHUS ¢ ApoOHBIME mpon3BoaHbMI OI'BOY BO «Uenl'Y» p:

CTyACHTa

Hrorosast onenka BKP ompenensiercss kak cpenHee apu(METHUECKOE OLEHOK 3a KaKIBIH U3
[IOKa3aTeIICH.

YpoBeHb OCBOEHMSI KOMIETEHLMH, NpoBepseMbix Ha 3amure BKP ompenensercs cnenyrommm

obpa3zom:
Onenka Ha 3amure BKP OtinyHO Xoporo Ynosnersopu- | HeynosuerBopu-
TEJIBHO TEJNBHO
YpoBeHb OCBOCHUS [IponBuHyTHIM ba3oBsIit IToporossiii Husknii
IIPOBEPSEMBIX
KOMIIETCHLIUN
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MUMNHOBPHA VKN POCCUI

@” DepepaibHOE TOCYIAPCTBEHHOE OIOIKETHOE
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cTp. 9
«MaremaTHKa HaIpaBICHHOCTH «YpaBHEHHUS ¢ ApoOHBIME mpon3BoaHbMI OI'BOY BO «Uenl'Y» p

5. Oco0eHHOCTH NPOBEACHNS TOCYIAPCTBEHHO UTOTOBOI aTTEeCTAMU /151 HHBAJIMIOB M JIUIL C
OrPAHUYEHHBIMH BO3MOKHOCTSAMHM 310POBbS

Jns o0yvaromuxcs U3 YMCiIa UHBAIUAOB M JIMII C OTPAaHMYEHHBIMH BO3MOKHOCTSIMHU 3/10pOBBS
rOCyJapCTBEHHAs MTOTOBasl aTTECTAlMs MPOBOJHUTCA C YYETOM OCOOEHHOCTEH MX MCUXO(U3NYECKOTO
pa3BUTHSA, UX WHIUBUIYaJbHBIX BO3MOYKHOCTEW M COCTOSHUSA 310poBbs. OOydaromuiics WHBaIUA WU
00y4YaroImuiicsi ¢ OrpaHNYCHHBIMUA BO3MOKHOCTSIMHU 3/I0POBbsSI HE TO3JHEE YeM 3a 3 Mecsla J0 Havaja
MIPOBEICHUS TOCYIapCTBEHHON MTOTOBOM aTTECTAllMH MOJAeT MHUCbMEHHOE 3asiBIEHHE 0 HEOOXOIUMOCTH
CO3JaHus Ul HETO CIELUAIbHBIX YCJIOBUM IPU MPOBEACHUU T'OCYAAPCTBEHHOW MUTOIOBOM aTTECTALlUU C
yKa3aHHEM €r0 MHIMBHyaJbHBIX 0COOCHHOCTEH.

B crnenumanpHbie yCIIOBHS MOTYT BXOAMTbH: IIPENOCTABICHUE OTICIBHOW ayIUTOPHUH, YBEINYECHUE
BPEMEHHU IS IOATOTOBKY OTBETA, IPUCYTCTBUE ACCHCTEHTA, OKA3bIBAIOIIEr0 HEOOXOAUMYIO TEXHUUECKYIO
MOMOIIb, BBIOOP (OPMBI NMPENOCTABICHUA HHCTPYKLMHU IO MOPSAKY HPOBENEHHUsS] TOCyIapCTBEHHOMH
UTOTOBOM aTrecTanuu, (popMbl MpPEIOCTaBICHUS 33aJaHUi M OTBETOB (YCTHO, MUCBMEHHO Ha Oymare,
NUCHbMEHHO Ha KOMIIbIOTEpE, NMUChMEHHO wipupToM bpaiing, ¢ ucrnonb3oBaHHEM YCIYyT acCUCTEHTa
(cypnomepeBoaunka, TH(IOCYpAONEPEBOIUHNKA), UCTIONB30BAaHUE CIIEHUAIBHBIX TEXHHUYECKUX CPEJNCTB,
IIPEAO0CTABIICHUE NIepephIBa I IIpUeMa MUY, JIEKapCTB U JIp.

[Iponienypa 3ammThl BBHIMYCKHOM KBAIM(UKAIMOHHOW pabOThl AJsl BBITYCKHUKOB-MHBAIUI0B U
BBIITYCKHUKOB C OIPAaHUYEHHBIMU BO3MOXHOCTSMH 370pPOBbS IPEAYCMATPUBACT IPEAOCTABICHUE
HEOOXOIUMBIX TEXHUYECKHUX CPEJICTB U OKa3aHWE TEXHUYECKON ITOMOIIH TP HEOOXOTUMOCTH. BO3MOXKHO
MIPOBE/ICHUE TOCYAAPCTBEHHBIX ATTECTAMOHHBIX HCIIBITAHUN ¢ MPUMEHEHHEM 3JIEKTPOHHOTO OO0Yy4YeHHS,
JTMCTAaHIIMOHHBIX 00pa30BaTEIbHBIX.

B cityuae npoBezieHHsI TOCYAapCTBEHHOTO 3K3aMeHa (hopMa ero MpoBEJCHHUs sl BHITYCKHUKOB C
WHBAJIUJHOCTBIO M OIPAaHUYCHHBIMM BO3MOXKHOCTSIMH  3J0pPOBbSl  YCTAHAaBIIMBACTCS C  Y4ETOM
WH/IMBUYAIbHBIX TMCUXO(PHU3UUECKUX OCOOCHHOCTEW (YyCTHO, NMUCHBMEHHO Ha Oymare, MHCbMEHHO Ha
KoMIbloTepe, B (opme TecTupoBaHus U T.1.). [Ipu HeoOXoauMocTu 0O0ydaroOmIMMCs MPEJOCTaBIAETCS
JOTIOJIHUTEIBHOE BPEMsI ISl TIOATOTOBKH OTBETA.
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1. Passport of the assessment fund

Master’s program: 01.04.01 Mathematics.

Direction: Fractional Differential Equations.

The structure of Final State Certification:

- Completion and Defence of the Final Qualification Paper (9 Credits).
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2. The list of competencies that the student must demonstrate during the state final certification

2.1. When defending the Final Qualification Paper

Competence
codes
according to Content of competencies according to FSBE (BPEP HE)
FSBE (BPEP
HE)
UC-1 Able to critically analyse problem situations on the basis of a systematic approach,
develop a strategy of action
UC-2 Able to manage a project at all stages of its life cycle
YK-3 Able to organise and lead a team, developing a team strategy to achieve the set goal
UuC-4 Able to organise and lead a team, developing a team strategy to achieve the set goal
uUC-5 Able to analyse and take into account the diversity of cultures in the process of
intercultural communication
uUcC-6 Able to identify and implement prio rities of own activity and ways to improve it on
the basis of self-assessment
GPC-1 Able to formulate and solve relevant and meaningful problems in mathematics
GPC-2 Able to build and analyse mathematical models in modern natural science,
engineering, economics and management
GPC-3 Able to use knowledge in the field of mathematics in carrying out pedagogical
activities
PC-1 Able to carry out research work in the field of differential equations
PC-2 Capable of teaching mathematical disciplines in vocational training programmes,
secondary vocational education (SVE) and additional programmes (AP).
PC-3 Able to understand the principles of operation of modern electronic computers and
computing machines, work in a team, manage teamwork

© FSBEI HE “CSU”
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3. The content of assessment tools for the state final certification

3.1. List of approximate topics for final qualifying papers

1. Group structure of one system of equations of dynamics of two-phase media

2. Group analysis of partial differential equations of the Black—Scholes type

3. The Fourier method for a single fractional filtration equation

4. An optimal system of subalgebras of a feasible Lie algebra of a system of equations of a self-
gravitating gas

5. Symmetric analysis of the Baer—Nanziato system of equations

6. Random matrices in the problem of a pendulum with a variable direction of gravity

7. The principle of subordination for Riemann—Liouville differential equations

8. Global solvability of the Cauchy problem for quasi—linear equations with the Gerasimov-Caputo
derivative

9. Initial problems for equations containing simultaneously Gerasimov—Caputo and Riemann—
Liouville derivatives

10. The structure of the shock wave front in a heterogeneous mixture of viscous gases

11. On deformations of singular points of linear systems of differential equations

12. Nonlinear inverse problems with stationary unknown element for Jrbashyan—Nersesyan
differential equations

13. One class of Liouville fractional derivative equations on a straight line

14. Investigation of the solvability of fractional differential equations on the real axis using the two-
sided Laplace transform

3.2. An approximate list of additional questions

1. What is the main scientific or applied problem that your research solves?

2. What are the key features of the mathematical model that make the task non-trivial?

3. What well-known classical results or methods were used as the basis for your research?

4. What is the main method used in the work?

5. How exactly is the symmetry method applied? How were the admissible Lie algebra and its
invariant solutions found?

6. How does the choice of the fractional derivative affect the formulation of the problem and the
method of its solution?

7. What was the main result of the work?

8. Have your results been compared with known special cases or numerical solutions?

9. What were the main difficulties you encountered during your research and how did you manage to
resolve them?

10. Which assumptions and limitations of the model are the strongest?
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Y

MINISTRY OF EDUCATION AND SCIENCE OF THE RUSSIAN FEDERATION
Federal State Budgetary Educational

Institution of Higher Education

“Chelyabinsk State University” (FSBEI HE “CSU”)

Evaluation Fund for Completion and Defence of the Final Qualification Paper in the master’s program 01.04.01

“Mathematics” direction Fractional Differential Equations FSBEI HE “CSU”

pp. 6

4. The procedure for conducting and criteria for evaluating the state final certification

4.1. Indicators and criteria for assessing competencies at the state final certification

The formation of competencies at the state final certification is carried out through the following

indicators:
The degree
Substantiation The inde Oefn den
of the relevance | representat Validity of P The logic and
of the topic, the | iveness of | Compliance of | the stated | . -t‘cet,_ Completing | persuasiveness of | The quality of the A "
Competenc | theoretical and | the review the applied conclusion | "MHAUVe the task of | the student in the presentation nswers to
R . and the . . . additional
e code (or) practical | of sources | methods with s and bility t preparing the process of and/or illustrative »
significance of on the the set goals results of | 2O ll(y 0 thesis defending the material questions
the topic of the | topic of the the thesis | oM thesis
. . team while
thesis thesis .
doing
thesis
UC-1 + + + +
uc-2 + + +
UC-3 + +
UC-4 N N N
UC-5 + + +
UC-6 + +
GPC-1 + + + + +
GPC-2 + + + +
GPC-3 + + + + +
PC-1 + + + + +
PC-2 + + +
PC-3 + + + + +
4.2. Criteria for evaluating the final qualifying work
L Evaluation criteria
Ne | Evaluation indicators - -
excellent good satisfactory unsatisfactory
1 Substantiation of the | The topic of the | The topic of the | The topic of the | The topic of the
relevance of the topic, |thesis is relevant, | thesis is relevant, | thesis is relevant, thesis is not
the theoretical and (or) has great has average has little relevant, has no
practical significance | theoretical and | theoretical and | theoretical and | theoretical and
of the topic of the (or) practical (or) practical (or) practical (or) practical
thesis significance significance significance significance
2 | The representativeness | A sufficiently | A complete, but | Anincomplete, | An overview of
of the review of large and not sufficiently | not sufficiently | the sources on
sources on the topic of complete large, overview | large review of | the topic of the

the thesis

overview of the
sources on the
topic of the
thesis is
presented.

of the sources on
the topic of the
thesis is
presented.

the sources on
the topic of the
thesis is
presented.

thesis is not
provided
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Compliance of the The methods The methods The methods The methods

applied methods with | used are fully |used are not fully| used partially used do not
the set goals consistent with | consistent with | correspond to the | correspond to the

the goals set the goals set goals set goals set
Validity of the stated | The conclusions | The conclusions | The conclusions | The conclusions
conclusions and results are made are made are poorly are not

of the thesis reasonably, the | reasonably, the substantiated, |substantiated, the

results of the
work correspond
to the set goals of

results partially
correspond to the
objectives of the

and the results of
the work are
poorly consistent

results of the
work do not
correspond to the

the thesis thesis with the set goals of the
objectives of the thesis
thesis
The degree of High Average Insufficient Low
independence,
initiative, and the
ability to work in a
team while doing the
thesis
Completing the task of The task of The assignment | The assignment | The assignment
preparing the thesis preparing the for the for the for the
thesis was preparation of | preparation of | preparation of
completed in full | the thesis was the thesis is the thesis is
volume completed by completed by | completed by at
75% 50% least 50%
The logic and The report is The report is The report is The report is
persuasiveness of the structured structured structured illogical, the
student in the process logically, the logically, the logically, the | student does not

of defending the thesis | student answers | student answers | student makes |answer or refuses
the questions in a | the questions in a| mistakes when to answer
reasoned manner | documented answering questions.
manner, but questions
makes minor
mistakes.
The quality of the The presentation | The presentation | The presentation | The presentation

presentation and/or
illustrative material

material fully
corresponds to
the topic of the
thesis,
complements the
student's report

material
corresponds to
the topic of the
thesis, but does
not sufficiently
complement the
student's report

material
corresponds to
the topic of the
thesis, but for the

most part
duplicates the

text of the
student's report.

material does not

correspond to the
topic of the

thesis, it
interferes with

the perception of

the student's
report

The final thesis score is defined as the arithmetic mean of the scores for each of the indicators.
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The level of development of competencies tested on the protection of the thesis is determined as

follows:

Assessment on the
protection of the thesis

excellent

good

satisfactory

unsatisfactory

The level of mastery of the
tested competencies

Advanced

Basic

Borderline

Low
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5. Features of the state final certification for the disabled and persons with disabilities

For students with disabilities and persons with disabilities, the state final certification is carried out
taking into account the specifics of their psychophysical development, their individual capabilities and
health status. A student with a disability or a student with disabilities, no later than 3 months before the
start of the state final attestation, submits a written statement on the need to create special conditions for
him during the state final attestation, indicating his individual characteristics.

Special conditions may include: providing a separate audience, increasing the time to prepare an
answer, the presence of an assistant providing the necessary technical assistance, choosing the form of
providing instructions on the procedure for conducting the state final certification, the form of providing
assignments and answers (orally, written on paper, written on a computer, written in Braille, using the
services of an assistant (sign language interpreter, typhlosurd interpreter), the use of special technical
means, providing a break for meals, medicines, etc.

The procedure for the protection of final qualification work for graduates with disabilities and
graduates with disabilities provides for the provision of necessary technical means and technical assistance,
if necessary. It is possible to conduct state certification tests using e-learning, distance learning.

In the case of a state exam, the form of its conduct for graduates with disabilities and disabilities is
determined taking into account individual psychophysical characteristics (orally, in writing on paper, in
writing on a computer, in the form of testing, etc.). If necessary, students are given additional time to prepare
an answer.

© FSBEI HE “CSU”
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