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1. Tlacnmopt poHIa OLIEHOYHBIX CPEACTB

Hanpasnenue noarorosku: 01.04.01 Marematuka.

Hanpasnennocts: YpaBHEHHS ¢ IPOOHBIMH ITPOU3BOIHBIMU.

JucuumuinHa: Beiposk/ieHHBIE SBOJIIOLIMOHHBIE YPAaBHEHHS B OaHAXOBBIX MPOCTPAHCTBAX.

CemecTpsr: 3.

®opMa IpOMEKYTOYHON aTTECTALUU: 3a4ET.

bannbHO-pedTHHIOBas cUCTEMA OLIEHKM 3HAHWM CTyAEHTa N0 AMCLUIUIMHE BBICTPAUBAETCS HA OCHOBE
0aJIOBOM OLIEHKH Pa3IHUHBIX (OPM AEATETBHOCTU CTYACHTOB.
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2. IlepedeHb (pOpMHUPYEMBIX KOMIIETCHIM I

W3ydenue aucuuIuinHbl « BEIpOKICHHBIE 3BOMIOIIMOHHbIE YPaBHEHUSI B 0aHAXOBBIX TPOCTPAHCTBAX)
HaNpaBJIeHO Ha (OPMHUPOBAHNE KOMITETCHIIUH, MPUBEIEHHBIX B Tabmie 1.

Tabmuua 1. Pesyabprarel 00yueHHs 10 TUCHUIUIMHE.

Kon 1 HanMeHOBaHue
N Nupukatopel 10CTHXKEHUS
KOMIIETEHIIMH COTJIaCHO IlepeueHp TUIaHUPYEMBIX PE3YJIBTATOB
KOMIIETEHIIMH COTJIaCHO
drocC OIIOII BO 00y4YeHHs MO JUCLUIUINHE
(OIIOIT BO)
1 2 3

I1K-1 CnocoGen npooauts [IK-1.1. 3HaTh:

HAYYHO- HemMoHcTpupyer ® OCHOBHBIE TEOPETUUYECKUE IOJIOXKEHUS U

MCCIIEIOBATENBbCKYIO pad0OTy| 3HaHHE OCHOBHBIX | METOMBI aHaym3a BBIPOKJICHHBIX

B 00J1acTH| TEOPETUUYECKUX HBOJIIOIMOHHBIX ypaBHEHHH B OaHaXOBBIX

b pepeHInaIbHBIX TOJIOKEHUM ¥ METOJOB | MPOCTPaHCTBAX.

YpaBHEHUN B obmacti | YmMers:
NPOBOJMMBIX HAY4YHBIX | e cOOMpaTh, aHAIM3UPOBATH M  JIaBaTh
MCCIICIOBaHUN. KPUTHYECKYIO OIICHKY HWH(pOpPMaluu IO
1K-1.2. TEMATUKE BBIPOXKIECHHBIX JBOJIOIUOHHBIX
HemouncTpupyer ypaBHeHHI B OaHaXOBBIX IMPOCTPAHCTBAX,
YMCHHUA cbopa U | BKIIOYasd HX TCOPETHUCCKUE OCHOBBI U
aHamuza MHQOPMALMH | MpUITOKEHUS.
o TEMaTUKEe | BrnaneThb:
IIPOBOJTUMBIX ® HaBbIKAMU IPUMEHEHHUS METOOB aHaIN3a
MCCIIC/I0BAHUH. BBIPOXKJAECHHBIX 3BOJIIOLMOHHBIX YPaBHEHUM
1IK-1.3. Nmeer | g 0aHaxOBBIX  MPOCTPAHCTBAX  JUIf
NPAaKTUYECKUH  OMBIT | [ocTpoeHHS, MCCICHOBAHMA ¥  AHANM3A
YCTaHOBJICHUA HOBBIX | pmaTeMaTHUECKMX MOJEIICH, OMHUCHIBAIOIINX
haxroB U | nMHaMUYECKHE CHUCTEMBI C CHUHTYJIPHBIM
3aKOHOMEPHOCTEH B | moBeneHueM, a TaKKE YCTAaHOBIICHHS HOBBIX
obnactn _Hay4HBIX | (hakTOB 1 3aKOHOMEPHOCTEH.
UCCJIEIOBaHMIA.
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3. CoaepxaHue OLEHOYHBIX CPEeICTB 0 JUCHHUILINHE
3.1.Buabl O11eHOYHBIX CPeICTB

Tabnuna 2. Bupl OIICHOYHBIX CPEJICTB.

Kon,
HaAaUMEHOBAHUEC
KOMIIETCHIINA
COIJIACHO
droc

Ilepeyenn
ILUIAHUPYeMBbIX
pe3yJabTaToB
o0yueHus Mo
AUCHHUILINHE

KonTposmpyembie
TeMbl/
pasaesibl

Cemectp

Homep
3aaHus

HaunmenoBanue
OLIEHOYHOI0
cpeacrsa

IIK-1 Cnocoben
MIPOBOJIUTH
Hay4YHO-
HCCIIEI0BATEIIBC
Kylo paboty B
obnacTu
muddepeHmas
HBIX YPaBHEHUN

1.1 3HaTh:
OCHOBHBLIC
TEOPETUYECKHUE
IOJIOKCHUS U
METObI
aHaau3a
BBIPOKJIEHHBIX
SBOJIIOIMOHHBIX
ypaBHEHUH B
0aHaXOBBIX
MIPOCTPAHCTBAX.

— OTHOCHUTEIBHO
OTrpaHUYCHHBIC
orepaTopsbl

1-5

3ajaHue OTKPBITOTO
THIIA v
Pa3BEPHYTHIM
OTBETOM

1.2 YMmern:
cobuparsb,
aHAJTM3UPOBAThH
" JlaBaTh
KPUTHYECKYIO
OLICHKY
uH(pOpMAIINH 10
TEeMaTHKe
BBIPO’KICHHBIX
HBOJIIOIIMOHHBIX
ypaBHEHUH B
0aHaXOBBIX
MIPOCTPAHCTBAX,
BKJTIOYAsI ux
TEOpPETUYECKHE
OCHOBBI u
TIPUIIOKEHHUS.

— OTHOCHUTEIBHO
OTrpaHUYCHHBIC
orepaTopsbl

6-10

3ajaHue OTKPBITOTO
THIIA v
Pa3BEpHYTHIM
OTBETOM

1.3 Baagers:
HaBbIKaMU
IIPUMEHEHHUS
METOZIOB
aHaJIn3a
BBIPOXKIEHHBIX
JBOJIFOLIMOHHBIX
YpaBHEHUH B

— OTHOCHUTEIBHO
p_
CEKTOpHUAThHBIE
orepaTopsbl

11-16

3ajaHue OTKPBITOTO
THIIA v
Pa3BEpHYTHIM
OTBETOM
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0aHaxOBBIX
MPOCTPAHCTBAX
JUISt
MMOCTPOCHHUS,
HCCIICIOBAHUS U
aHajau3a
MaTeMaTUYECKU
X MoJeJIeH,
OIHUCHIBAIOIINX
JUHAMHYCCKHE
CUCTEMBI c
CUHTYJISIPHBIM
MOBEJICHUEM, a
TaKXke
YCTaHOBJICHHUS
HOBBIX (DaKTOB H
3aKOHOMEPHOCT
eu.

Tunosele 3agaHus, KPUTEPUUM U II0OKA3ATEIM OLICHUBAaHUSA B pPAMKaX TEKYLIETO KOHTPOJIA
IpeJCTaBICHBI B paboueil mporpamme AUCHUILTUHBI (MOyJIs). [1oHBIE KOMIUIEKTHI OLIEHOYHBIX CPE/ICTB
Y KOHTPOJIbHO-U3MEPHUTEIBHBIX MaTepPHAJIOB XpaHATCS Ha Kadenpe.

3.2.Conep:kaHue OLCHOYHBIX CPECTB

Tembl TOKIa70B:

. Pe30s1bBEHTBI

. OTHOCHTENBbHBIE PE30IBBEHTHI

. Pazpemaromue rpynmsl onepaTopos

. JlocTaTOYHBIE YCIOBUS OTHOCUTEIBLHOW OrPaHUYEHHOCTH
. Cyuaii ¢ppearonbMoBa onepaTopa

. 3anava Koy 1151 HEOJHOPOIHOTO YPABHEHMUS

. 3anaga Koy 15 ypaBHEHUS BBICOKOTO TOPSAKA

. BeipokeHHas cuctema 0ObIKHOBEHHBIX JTU(GepeHIMaIbHBIX ypaBHEHUN
9. JIuneapuzyemMocTb CUCTEMBI ypaBHEHUI OCKOJIKOBA

10. OTHOCUTENBHBIE P-CEKTOPUAIIBHBIE ONIEPATOPHI

11. Pazpemaroiue noiayrpymnisl

12. Slnpa n 06pasbl pa3penaromux MoJyrpyml

13. CymiecTBoBaHKE 0OpaTHOTO OIlepaTopa

14. Kontpnpumep

15. HeognoponHas 3agaua Komm

16. JIuneiinas cucrema HaBbe-Crokca

0NN KW

Bonpocs! i 3a4era:
1. Pe3oabBeHTHI
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. OTHOCHTENBbHBIE PE30IBBEHTHI

. Pazpemaromue rpynmsl onepaTopos

. JlocTaTOYHBIE YCIOBUS OTHOCUTEIBLHOW OrPpaHMYEHHOCTH
. Cyuaii ¢ppearonbMoBa onepaTopa

. 3anava Koy 1151 HEOJHOPOIHOTO YPAaBHEHMUS

. 3anava Koy 115 ypaBHEHUS BBICOKOTO TOPsSAKA

. BeipoxeHHas cuctema 0ObIKHOBEHHBIX JU(GepeHIMaIbHbIX ypaBHEHUN
. OTHOCHTENBHBIE P-CEKTOPUAIBHBIE ONIEPATOPHI

10. Pazpemaroiye noiayrpymnisl

11. SAnpa n 06pa3bl pazpenaromux MOIyrpyIl

12. CymecTBoBaHKE 00paTHOTO OIlepaTopa

O 0N B~ W
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4. Ilopsinoxk mpoBeleHHsI 1 KPUTEPHH OLCHMBAHUS NPOMEKYTOUYHOM aTTeCTALMHI

4.1.11opsinok npoBeeHUs: MPOMEKYTOUYHOM aTTecCTALMHA

[TpopomkuTenbHOCTH 3a4eTa — 90 MUHYT. 3a Ka)K10€ BBIIOJIHEHHOE 33/1aHue OMIeTa CTYJICHT MOXKET
noiy4uTs ot 1 10 3 6ayutoB. Eciu 3a1anue BBIMOIHEHO MPAaBUIIBHO, TO OHO olleHuBaeTcs 3 6amiamu. Ecnu

3aaHUC BBIIIOJIHCHO C OH_II/I6KaMI/I, TO OaJlJIBI CHHIKAIOTCS B 3aBHUCHMOCTH OT KOJIMYECTBa AONYIICHHBIX

omu6Ook. Ecnu nomymiena oxHa omuoOKa, TO 3JaHUE OIEHUBASTCS 2 OalljlaMu, JOMYIICHBI B OMMOKH — 1
6am1. Ecnu nonymieno 6osee AByX OMIMOOK B 3alaHUH WM CTYACHT HE BBIITOJHIII KaKOe-T100 3aaHue U3
Ounera, To 3a Hero oH noxy4vaet 0 6amtoB. MakcuMaabHOE KOJTMYECTBO OAJUIOB 3a 3a4ueT — 6.

4.2.Kpurepun onleHUBAHHMS NMPOMEKYTOYHOH ATTECTAIMM IO BUIAM OLICHOYHBIX CPeICTB

Bricokuii ypoBeHb

Cpennuii ypoBeHb

ba3oBbIi1 ypoBeHB

Hwuskuii ypoBeHb

MaTeMaTU4eCKHe
MOJIEIIH, YBS3bIBaTh
TEOPUIO C IIPAKTUKOM,
[IOKa3bIBAECT YMEHUE
[IPUMEHSATH 3HAHUS.

yMeeT NPUMEHSTh
OCHOBHBIE TTOJIOKCHUS U
(bopMyIBI AJIS peIIeHus
3ajad.

(bopMyITUPOBKY; C
TPYIOM YBSI3bIBaCT
OCHOBHBIE TTOJIOKECHHUS
C IIPAKTUKOM.

OCBOCHHUS OCBOCHHSI POBEPSEMBIX OCBOCHHUS OCBOCHHS ITPOBEPSEMBIX
MIPOBEPSEMBIX KOMITETEHITU I MIPOBEPSEMBIX KOMITETEHITUI
KOMIIETCHIIUH KOMIIETCHIIU I

6 GatoB 5 6anos 4 Gamna 0 — 3 6amna

Oo6yuatomuiics Oo6yuatomuiicst rpamotHO | OOyuaromuiicst umeeT | OOyJarOIUNACS HE 3HACT
MOCJIEIOBATENBHO, Y TIO CYIIIECTBY M3JIaraeT |3HaHUS TOJBKO OCHOBOTIOJIAraloIuX
IPaMOTHO ¥ JIOTUYECKU | MaTepua; BIaaeeT OCHOBHOT'O MaTepuana, |BOIMPOCOB U3y4aeMOTro
CTPOIHO M3Naraer OCHOBHBIMU HO HE yMEeT JeNaTh Kypca Win

MaTepua; BIajeeT MaTeMaTUIeCKUMU BBIBOJIOB H 3HAYUTEIIFHOU YacTh
OCHOBHBIMU METOJIAMH;, HE JIOMYCKAET |I0Ka3aTeNbCTB; MPOrPaMMHOTO
MaTeMaTUIeCKUMU CYIIECTBEHHBIX OIIMOOK, |IOMyCKaeT OMNOKH, Marepuana; JOImyCcKaeT
METOJaMH U HO HCIIBITHIBAET MIPUBOIUT OIMOKHU, OOHAPYKUBAET
ANITOPUTMAMHU PEIICHUS |3aTPYIHEHUS B BHIBOJAAX |HEIOCTATOYHO HEYMEHUE MX

3aJla4; yMeeT CTPOUTh | JOKAa3aTeNbCTBAX; MIPaBUIIbHBIC UCIIPABIISATE; HE MOXKET

yBSI3aTh TEOPHIO C
IIPaKTUKOM.

Onucanue 1okaszaresiaeil U KpUTEPUEB OLICHUBaHUS KOMIIETEHIIMH /IS JOKJIaAa:
B cemectpe 3 noknana. Ha noknan orBoautcs 15-20 MuHYT B KOHILIE naphl (Kaxayro napy 1 qokmnan).
Kax/plif CTyJeHT TOTOBUT JIOKJIAJ 110 OJHOM U3 MPEUIOKEHHBIX TeM. MaKCUMalbHOE KOJMYECTBO OalioB

3a gokitanasl - 30.

Ouenka "3aureno" BeicTaBisercs 3a 20-30 6amnos, "He 3auTeHo" - MeHee 20 0aIoB.

ITosnHOTA NOKNIaga OLIEHUBAETCS 1O CIIEIYIOIIMM KPUTEPHSIM:
1. IlosnHOTA U3710’)KEHUS TEOPETUUECKOI0 MaTepraia

2. JlocTaTOuHOE KOJIMYECTBO IPUMEPOB K TEOPETUUECKOMY MaTepualy
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3. IIpuBeneHbI IpUMEPHI K ONPEACIEHUSIM U TEOPEMaM

4. IlpuBeeHbl KOHTPIIPUMEPDI, IEMOHCTPUPYIOLIUE NTPU KAKUX YCIOBUAX HE IPUMEHUMBI TEOPEMBI.

4.3.Pe3y1bTaThl IPOMEKYTOYHOM ATTECTAMHA U YPOBHHU C()OPMHUPOBAHHOCTH KOMIIeTEeHIM I

IIpy noxBeneHMM WTOrOB YUYMUTBHIBAIOTCS PE3yJbTAaThl TEKyLIEH arrecranud, B Tom uwucie

noceraeMocts (MakcumyM 10 6anoB) u akTuBHas padoTa Ha nape (MakcumyM 10 Gansos). [TomyueHHbie
32 TEKYUIYI0 aTTeCTalllio Oajulbl CyMMHPYIOTCS ¢ OajulaMu, MOJYYEHHBIMH 3a KaXIbld 3Tal NpU
MIPOXOXKJICHUH IPOMEKYTOUHON aTTEeCTAIUHU:

Ouenka "He 3auTeHO" BBICTABIsAETCS 32 19 U MeHee 0allIoB;
Ouenka "3aureno" BeicTaBisercs 3a 20 u 0ojee OaIoB:
20-26 6aynoB (ypoBeHs 1);

27-30 6aynoB (ypoBeHb 2);

31-36 6amioB (ypoBeHb 3).

Oco0eHHOCTH TPOBEICHUH MPOLEAYPbl OLICHUBAHUS PE3yJIbTaTOB 00yUEHHsI MHBAIMIOB U JIULL C

OrpaHUYEHHBIMU BO3MOXKHOCTSMU 37I0POBbsi 0003HAYECHBI B paboueil mporpaMme TUCIHUILTHHBI (MOIYJIS).

YpoBHH c(HOPMHUPOBAHHOCTH KOMIIETCHIIUI OMPEAEISAETCS CIEAYIOMUM 00pa3om

1. Boicokuii ypoBeHb CHOPMHPOBAHHOCTH KOMITETCHIIUH COOTBETCTBYET OLICHKE OTJIMYHO:

npezanonaraet GopMUpOBaHUE KOMIIETCHIIMN HA BHICOKOM YPOBHE, TOTOBHOCTb K CAMOCTOSI TEIbHOU
npoeCCUOHATBHON  IEATENBbHOCTH: (OPMUPYIOTCSI HABBIKM YCTaHABIMBATh CBS3H MEXIY
Pa3NUYHBIMHM TOHATHSIMU U C IPYTMMHU 00JacTSIMU MaTEeMaTHKH, HaBBIKUA JTOKAa3bIBaTh TEOPEMBI,
HaBBIKM CUCTEMAaTH3allMM JAHHBIX, HEOOXOAMMBIX JJIsl TPHJIOKEHHS IOJYyYCHHBIX 3HAHUHM B
Pa3NUYHBIX 00IACTSX.

CTYAEHT CIIOCOOEH JaTh MOJHOE NPEACTAaBICHNE 00 OCHOBHBIX MOHATHUSAX PAa3pEIIAIONINX CEMEICTB,
UCTOJIb30BAaTh MATEeMaTHUYECKUH SI3BIK, CHOCOOEH pemiaTh 3aJaud M YHOPaXKHEHUs, UCIONb3Ys
OTIpeJICJICHUS], TEOPEMBI U TEXHUYECKUE TPUEMBI, (OpMYyITUpOBaTH COOCTBEHHBIE BHIBOIBI.

2. CpenHuii ypoBEHb COOTBETCTBYET OLIEHKE XOPOILIO:

npenmnoyiaraetr (HOpMHUPOBAaHHE KOMIIETCHIM Ha Oolieeé BBICOKOM YpOBHE: (opMHUpYeTCs
KOMIUICKCHOE 3HAaHHE CBSI3M MEXAY pa3IUYHBIMA TOHATHUSAMH W C JPYTUMH 00JIacTIMU
MaTEMaTHKH, HABBIKH JJOKA3bIBaTh TEOPEMBI;

CTYIEHT CIOCOOEH WCMOJIb30BaTh MATEMAaTUYECKUH S3bIK, CHOCOOCH pemiaTh 3aJadyd |
yIPaXHEHHUsI, UCIIONIBb3Ys OTPEICIICHHUS, TEOPEMbI M TEXHUYECKHE MPUEMBI.

CTYIEHT CHOCOOCH NaBaTh pa3BEepPHYThIE OTBETHI HA TEOPETHUYECKHE BOMPOCHI JUCHIUIUIMHBI Ha
YPOBHE HE HUXKE OIEHKU «YOBIETBOPUTEITHHOY.

3. bBa3oBbIil ypOBEHb COOTBETCTBYET OLICHKE Y OBIETBOPUTENIBHO:

npezanonaraetT GopMHUPOBAHNE KOMIIETSHIIMI HA HAYaJIbHOM YPOBHE: 3HAHUE OCHOBHBIX MTOHATUH U
TEOpPEM Ppa3peIlaloNIMX CEMEHCTB, HEOOXOAMMBIX Ui pelIeHHs 3adady B Mpo(ecCHOHANbHOM
NEeSATEIbHOCTH;

CTYZAEHT CIIOCOOEH penIath 6a30Bble 3a1aun. KoarmuecTBo mpaBUIIbHBIX OTBETOB — HE MeHee 50%.

4. Hwuszkuil ypoBEHb COOTBETCTBYET OLIEHKE HEYAOBIETBOPUTEIIBHO.

© ®I'BOY BO «Uenl'V»



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 interim certification of the course (module) “Degenerate Evolution Equations in Banach
Spaces” in the master’s program 01.04.01 “Mathematics” direction Fractional Differential Equations FSBEI HE pp. 1
‘LCSU’,

Evaluation Fund
for interim certification
on course (module)
Degenerate Evolution Equations in Banach Spaces

Master's Program
01.04.01 «Mathematics»

Direction
«Fractional Differential Equations»

Degree
Master’s

Mode of study
Full-time

Chelyabinsk, 2026

© FSBEI HE “CSU”



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 interim certification of the course (module) “Degenerate Evolution Equations in Banach
Spaces” in the master’s program 01.04.01 “Mathematics” direction Fractional Differential Equations FSBEI HE pp. 2
CLCSU’,

Table of Contents
1. Passport of the assessSment fUNd ............ccouieriiiiiiiiiiiiee ettt

2. List of competencies to be fOrmMEd ..........cc.iiiiiiiiiiiiiiieie ettt ettt e aeeneee s
3. Content of assessment t00ls fOr the COUISE .........ociiiiiiiiiiiiiiee e
3.1, Types of aSSESSMENT t0O0IS......eeiiiiiiiiieiieiie ettt ettt et et e et e e sebe et e e saaeenbeessseenseesnseenne
3.2, Content 0f aSSESSMENT t00IS .....c.uiiiuiiiiiieiieeiieiie ettt ettt et e et eseae et e e saaeesbeessaeenseesaseenne
4. Procedure for conducting and criteria for evaluation of interim certification...........ccccceceeverveneenennenne.
4.1. Procedure for interim CeTtifiCAtION. ........ccuiiriiiiiiieiie ettt ettt ere et et et e seaeeseeenee e
4.2. Assessment criteria for interim certification by types of assessment tools ...........ccceevveriieniiennnnnne.

4.3. Results of interim attestation and levels of competencies formed.............cocceeviiiiiieniiniiiiniennnne,

© FSBEI HE “CSU”



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 interim certification of the course (module) “Degenerate Evolution Equations in Banach
Spaces” in the master’s program 01.04.01 “Mathematics” direction Fractional Differential Equations FSBEI HE pp. 3
CLCSU’,

1. Passport of the assessment fund

Master’s program: 01.04.01 Mathematics.

Direction: Fractional Differential Equations.

Course: Degenerate Evolution Equations in Banach Spaces.

Semesters: 3.

The form of the interim assessment: credit.

The point-rating system for assessing a student's knowledge in a course is based on a point assessment of

various forms of student activity.
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2. List of competencies to be formed

The study of the course “Degenerate Evolution Equations in Banach Spaces” is aimed at the formation
of competences given in Table 1.

Table 1. Learning outcomes of the course.

Code and name of
competencies according to

Indicators of competence
achievement according to

List of planned learning outcomes of the course

research work in the field of
differential equations

knowledge of the basic
theoretical principles and
methods in the field of
scientific research.

PC-1.2. Demonstrates the
ability to collect and
analyze information on the
subject of  ongoing
research.

PC-1.3. Has practical
experience in establishing
new facts and patterns in
the field of scientific
research.

FSBE (BPEP HE) BPEP HE
1 2 3
PC-1 Able to carry out|PC-1.1 Demonstratess Know:

e basic theoretical principles and methods of
analysis of degenerate evolutionary equations
in Banach spaces.

Be able to:

¢ To collect, analyze, and critically evaluate
information on the subject of degenerate
evolutionary equations in Banach spaces,
including their theoretical foundations and
applications.

Possess:

e skills in applying methods of analysis of
degenerate evolutionary equations in Banach
spaces to construct, study and analyze
mathematical models describing dynamical
systems with singular behavior, as well as to
establish new facts and patterns.

© FSBEI HE “CSU”




Y

MINISTRY OF EDUCATION AND SCIENCE OF THE RUSSIAN FEDERATION
Federal State Budgetary Educational
Institution of Higher Education

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

“CSU”

Evaluation Fund for interim certification of the course (module) “Degenerate Evolution Equations in Banach
Spaces” in the master’s program 01.04.01 “Mathematics” direction Fractional Differential Equations FSBEI HE

pp- 5

3. Content of assessment tools for the course

3.1.Types of assessment tools

Table 2. Types of assessment tools.

Code and name
of competencies
according to
FSBE (BPEP
HE)

List of planned
learning
outcomes for
the discipline

Controlled
Topics/
Sections

Semeste
r

Task
number

Name of the
assessment tool

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

1.1 Know:
basic theoretical
principles and
methods of
analysis of
degenerate
evolutionary
equations in
Banach spaces.

Relatively limited
operators

1-5

Open-ended
question  with
detailed answer

1.2 Be able to:
To collect,
analyze, and
critically
evaluate
information on
the subject of
degenerate
evolutionary
equations in
Banach spaces,
including their
theoretical
foundations and
applications.

Relatively limited
operators

6-10

Open-ended
question  with
detailed answer

1.3 Possess:
skills in
applying
methods
analysis
degenerate
evolutionary
equations in
Banach spaces
to construct,
study and
analyze

of
of

Relative  to
sectoral operators

p_

11-16

Open-ended
question  with
detailed answer

© FSBEI HE “CSU”




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 interim certification of the course (module) “Degenerate Evolution Equations in Banach

Spaces” in the master’s program 01.04.01 “Mathematics” direction Fractional Differential Equations FSBEI HE pp. 6
“CsSu”
mathematical
models
describing
dynamical
systems  with
singular
behavior, as
well as to
establish  new
facts and
patterns&

Standard tasks, criteria and assessment indicators within the framework of the ongoing control are
presented in the work program of the course (module). Complete sets of assessment tools and control and
measuring materials are stored at the department.

3.2.Content of assessment tools

Topics of the reports:

. Resolvents

. Relative resolvents

. Permissive groups of operators

. Sufficient conditions of relative limitation

. The case of the Fredholm operator

. The Cauchy problem for an inhomogeneous equation
. The Cauchy problem for a high-order equation

. Degenerate system of ordinary differential equations
. Linearizability of the system of Oskolkov equations
10. Relative p-sector operators

11. Resolving semigroups

12. Kernels and images of resolving semigroups

13. The existence of the inverse operator

14. Counterexample

15. The heterogeneous Cauchy problem

16. The linear Navier-Stokes system

0NN KW~

Ne)

Questions for the credit:

1. Resolvents

. Relative resolvents

. Permissive groups of operators

. Sufficient conditions of relative limitation

. The case of the Fredholm operator

. The Cauchy problem for an inhomogeneous equation
. The Cauchy problem for a high-order equation

. Degenerate system of ordinary differential equations
. Relative p-sector operators

10. Resolving semigroups

11. Kernels and images of resolving semigroups

O 003N Lk~ W
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12. The existence of the inverse operator

© FSBEI HE “CSU”
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4. Procedure for conducting and criteria for evaluation of interim certification

4.1.Procedure for interim certification

The duration of the credit is 90 minutes. The student can receive from 1 to 3 points for each completed
task of the ticket. If the task is performed correctly, it is evaluated with 3 points. If the task is performed

with mistakes, the points are reduced depending on the number of mistakes made. If one mistake is made,

the building is evaluated with 2 points, if two mistakes are made, the building is evaluated with 1 point. If

more than two mistakes are made in a task or the student has not completed any task from the ticket, he/she
receives 0 points for it. The maximum number of points for credit is 6.

4.2.Assessment criteria for interim certification by types of assessment tools

High level of mastery Average level of Basic level Low level of mastery of
of the tested mastering the tested of mastering the the tested competencies
competencies competencies competencies being
tested
6 points 5 points 4 points 0 — 3 points

The student
consistently,
competently and
logically presents the
material; possesses
basic mathematical
methods and algorithms
for solving problems; is
able to build
mathematical models,
link theory and practice,
shows the ability to
apply knowledge.

The student presents the
material competently and
substantially; knows the
basic mathematical
methods; does not make
significant errors, but has
difficulties in conclusions
and proofs; is able to
apply the basic provisions
and formulas to solve
problems.

The student has
knowledge only of the
basic material, but is
not able to draw
conclusions and
evidence; makes
mistakes, provides
insufficiently correct
formulations; has
difficulty linking the
main provisions with
practice.

The student does not
know the fundamental
issues of the course or a
significant part of the
program material, makes
mistakes, reveals the
inability to correct them,
can not link theory and
practice.

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

There are 3 reports in the semester. 15-20 minutes are allocated for the report at the end of the pair
(each pair 1 report). Each student prepares a report on one of the proposed topics. The maximum number

of points for the reports is 30.

The grade “pass” is given for 20-30 points, “fail” - less than 20 points.

The completeness of the report is evaluated by the following criteria:
1. Completeness of presentation of theoretical material

2. Sufficient number of examples to the theoretical material

3. Examples are given for definitions and theorems

4. Counterexamples are given to show under what conditions the theorems do not apply.

© FSBEI HE “CSU”
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4.3.Results of interim attestation and levels of competencies formed

When summarizing the results, the results of the current assessment are taken into account, including
attendance (maximum 10 points) and active work on a pair (maximum 10 points). 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 19 or less points.;

The "credited" score is given for 20 or more points:

20-26 points (level 1);

27-30 points (level 2);

31-36 points (level 3).

The specifics of the procedure for assessing the learning outcomes of people with disabilities and
people with disabilities are outlined in the work program of the course (module).

The levels of competence formation are defined as follows

1. A high level of competence formation corresponds to an excellent assessment:

- involves the formation of competencies at a high level, readiness for independent professional
activity: skills are formed to establish connections between different concepts and with other areas of
mathematics, skills to prove theorems, skills to systematize data necessary for the application of acquired
knowledge in various fields.

- the student is able to give a complete understanding of the basic concepts of solving families, use
mathematical language, is able to solve problems and exercises using definitions, theorems and techniques,
and formulate their own conclusions.

2. The average level corresponds to the assessment of good:

- involves the formation of competencies at a higher level: a comprehensive knowledge of the
relationship between various concepts and other areas of mathematics is formed, skills to prove theorems;

- the student is able to use mathematical language, is able to solve problems and exercises using
definitions, theorems and techniques.

- the student is able to give detailed answers to the theoretical questions of the course at a level not
lower than the grade "satisfactory".

3. The basic level corresponds to the grade satisfactory:

- involves the formation of competencies at the initial level: knowledge of the basic concepts and
theorems of solving families necessary to solve problems in professional activity;

- the student is able to solve basic tasks. The number of correct answers is at least 50%.

4. A low level corresponds to an unsatisfactory assessment.

© FSBEI HE “CSU”
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