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MUMNHOBPHA VKN POCCUI

DenepanabHOE TOCYIapCTBEHHOE OIOKETHOE

0o0pa3oBaTeNbHOE YIPEKICHUE BRICIIIETO 00pa30BaHUs

«HemnsbrHcknii rocynapeteHHbli yauBepcutet» (PI'BOY BO «UenlYy)

@DoHJ OLICHOYHBIX CPECTB IS IIPOMEXKYTOUHON aTTECTAIUH IO AUCIUIIIHHE (Moayitio) "Teopus pa3penraromux
ceMeicTB ApoOHBIX MU depeHIIaNEHBIX YpaBHEHH" 110 HAIIPaBJICHUIO TOATOTOBKH (cnenuansHoctn) 01.04.01
"Maremartuka" HanpasieHHOCTH (mpodrutio) Ypasuenus ¢ qpobusvMu nponsBoauasiMu PI'BOY BO «Yenl 'Y

cTp. 2
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1. IMacopt ¢oHa OLICHOUHBIX CPE/ICTB
2. Ilepedens popMHUPYEMbIX KOMIIETCHIIUN
3. CopepxaHue OLEHOYHBIX CPEACTB 10 AUCLUIIINHE
3.1. Buabl OLIEHOYHBIX CPECTB
3.2. CopaepxaHue OLEHOYHBIX CPEICTB
4. Tlopsiiok IpoOBEAEHUS U KPUTEPUH OLICHUBAHMsI IPOMEKYTOUHON aTTeCTallun
4.1. Tlopsiok npoBeaeHUS NPOMEKYTOUHON aTTECTALIUN

4.2. Kpurepuu oLieHUBaHUS NPOMEKYTOUYHONW aTTECTALIMY IO BUJIaM OLIEHOYHBIX CPEJICTB

4.3. Pe3ynpTaThl IPOMEXYTOYHOH aTTECTALMN U YPOBHU COPMHUPOBAHHOCTU KOMIIETCHIIUH..............
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MUMNHOBPHA VKN POCCUI
\”} DenepanabHOE TOCYIapCTBEHHOE OIOKETHOE
@ 0o0pa3oBaTeNbHOE YIPEKICHUE BRICIIIETO 00pa30BaHUs
«HemnsbrHcknii rocynapeteHHbli yauBepcutet» (PI'BOY BO «UenlYy)

@DoHJ OLICHOYHBIX CPECTB IS IIPOMEXKYTOUHON aTTECTAIUH IO AUCIUIIIHHE (Moayitio) "Teopus pa3penraromux
ceMeicTB ApoOHBIX MU depeHIIaNEHBIX YpaBHEHH" 110 HAIIPaBJICHUIO TOATOTOBKH (cnenuansHoctn) 01.04.01 cTp. 3
"Maremartuka" HanpasieHHOCTH (mpodrutio) Ypasuenus ¢ qpobusvMu nponsBoauasiMu PI'BOY BO «Yenl 'Y

1. Ilacmopt poHIa OLIEHOYHBIX CPEACTB

Hanpasnenue noarorosku: 01.04.01 Marematuxa.
Hanpasnennocts: YpaBHEHHS € IPOOHBIMH ITPOU3BOIHBIMU.

JucuumuinHa: Teopust pazpemaromux ceMecTB ApoOHBIX TU(PepeHIINaTbHBIX YPaBHEHUH.
CemecTtpsl: 2.

®opMa MPOMEKYTOYHON aTTECTALUU: IK3aMEH.
bannpHO-peUTHHrOBass CHUCTEMa OLICHKM 3HAHUM CTYIEHTA 10 JUCLHUILIMHE BBICTPAUBACTCA HA OCHOBE
0aJUIOBOM OLIEHKH Pa3IMYHBIX (POPM AEATETBHOCTH CTYACHTOB.
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@DoHJ OLICHOYHBIX CPECTB IS IIPOMEXKYTOUHON aTTECTAIUH IO AUCIUIIIHHE (Moayitio) "Teopus pa3penraromux
ceMeicTB ApoOHBIX MU depeHIIaNEHBIX YpaBHEHH" 110 HAIIPaBJICHUIO TOATOTOBKH (cnenuansHoctn) 01.04.01
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cTp. 4

2. IlepedeHb (popMHUPYEMBIX KOMIIETCHIHM I

Wzyuenne pucuumuinabl «Teopust paspemaromux CeMeucTB ApoOHBIX AudQepeHnnanbHbIX
ypaBHEHMI» HANPaBJIeHO HAa (POPMUPOBAHME KOMIIETCHIINNA, TPUBEAEHHBIX B TabmuIe 1.

Tabmuua 1. Pesyabprarel 00yueHHs! 10 JTUCHUIUIMHE.

Kox u HaumenoBanue
KOMIIETEHIINN COTJIACHO

Nupukatopel 10CTHXKEHUS
KOMIIETEHIINU COTJIAaCHO

IIepedens uIaHUpPyEMBIX PE3yIbTATOB

drocC OIIOII BO 00y4YeHHs MO JUCLUIUINHE
(OIIOIT BO)
1 2 3

IIK-1 Crioco6en npoBoauTslIK-1.1.  JleMoHcTpupyet 3HATh:

HaYy4YHO- 3HAHHUC OCHOBHBIX| ® OCHOBHBIC TEOPETHUYECKUE IMOJIOKEHHS

MCCIIEI0BATENLCKYIO pabOTY[TeOPETHUECKUX U METO/bl TEOPUHU DPA3pEIIAIONINX CEeMEUCTB

B 00JTaCTUONIOKEHUIH U METOJIOB B| st JIPOOHBIX TuQdepeHIraIbHbIX

b pepeHInaIbHBIX obnacTu HOPOBOIUMBIX| ypaBHEHHIA.

ypaBHEHUI HAYYHBIX UCCIICOBAaHUMA. | YMeTh:
[1K-1.2. JleMOHCTpUPYET| o cobuparb u aHaJIM3UPOBATH
YMCHUA c6opa 1 aHaJIN34q I/IH(I)opMaumo 110 TEMATHKE TEOpHUU
I’IH(I)OpMaLII/II/I [0 TEMAaTUKE pas3pelIaronux ceMelicTB I[p06HbIX

[IPOBOJUMBIX i depeHIanbHbIX YPaBHEHUH, BKIIIOYAs UX
MCCIICTOBAHUM. TCOPETUYCCKUEC aCICKThI U IPUMCHCHMUSI.
T1K-1.3. Hwmeer Brnanets:

PAKTHIECKHI OIBIT o HaBbIKAMU IIPUMEHEHHUS TEOpUU
YCTaHOBJICHUA HOBBIX| pazpemarmmx CEMENCTB NI UCCIECIOBAHUS
(paxroB W pemennii  apoOHBIX  Au(epeHInATBHBIX
3aKOHOMEPHOCTEH Bl ypaBHEHMH M aHajv3a UX CBOMCTB, BKJIKOYasd
obnactu Hay4HbIX acpymnToTHYECKOE TIOBEJICHUE 1
VICCIICIOBAHUH. YCTOMYUBOCT.
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3. CoaepxaHue OLEHOYHBIX CPEICTB M0 JUCHHUILINHE

3.1.Buabl 0O11eHOYHBIX CPeICTB

Tabnua 2. Bupl OIIEHOYHBIX CPEJICTB.

Kon,
HaAaUMEHOBAHUEC
KOMIIETCHIIUA
COIJIACHO
drocC

Ilepeyenn
ILUIAHUPYeMBbIX
pe3yJabTaToB
o0yueHus Mo
AUCHHUILINHE

KonTposmpyembie
TeMbl/
pasaesibl

Cemectp

Homep
3aaHus

HaunmenoBanue
OLIEHOYHOI0
cpeacrsa

IIK-1 Cnocoben
IPOBOJIUTH
Hay4YHO-
HCCIIEI0BATEINBC
Kylo paboty B
obnacTu
muddepeHmab
HBIX YPaBHEHUN

1.1 3HaTh:
OCHOBHBIE
TEOPETUYECKUE
MIOJIOKEHUS U
METOJIbl TEOPUH
pasperaromux
CEMEUCTB  JUIA
IPOOHBIX
maddeperunan
BHBIX
YPaBHEHHUHU.

HpobHoe
nuddepeHpoBa
HUE U
UHTETPUPOBAHHE

3ajaHue OTKPBITOTO
THIIA v
Pa3BEpHYTHIM
OTBETOM

1.2 YMmern:
cobupartpb u
aHAJTM3UPOBAThH
UHPOPMALINIO
o  TEeMaTHKe
TEOpHUH
paszperanux
CEMEHCTB
IPOOHBIX
maddeperunan
BHBIX
YpaBHEHUH,
BKJTIOYasI ux
TEOpPETUYECKHE
aCTIeKThI u
IPUMEHEHHSI.

JpobHoe
muddepeHIpoBaH
ue u
UHTETPUPOBAHKE

6-10

3azaHue OTKPBITOTO
THIA C
pa3BEpHYTHIM
OTBETOM

1.3 Buaagers:
HaBbIKAMU
MIPUMEHEHUS
TEOpUU
pasperarommx
CEMEUCTB  JUIA
UCCIIEIOBaHUS
peLIeHui
IPOOHBIX
mddepernman

JHlpobHoe
muddepeHpoBan
ue u
UHTETPUPOBAHKE

11-13

3aaHue OTKPBITOTO
THIA C
pa3BEpHYTHIM
OTBETOM
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bHBIX
YpaBHEHUU U
aHanusa 150.
CBOICTB,
BKJIFOYAS
ACUMIITOTUYECK
0€ IOBEACHUE U
YCTONYUBOCTb.

Tunosele 3agaHus, KPUTEPUUM U II0OKA3ATEIM OLICHUBAaHUSA B pPAMKaX TEKYLIETO KOHTPOJIA
NpEeJCTaBICHBI B paboueil mporpamme AUCHUILTUHBI (MOyJIs1). [1oHbBIE KOMIUIEKTHI OLIEHOYHBIX CPE/ICTB
Y KOHTPOJIbHO-U3MEPHUTEIBHBIX MaTepPHAJIOB XpaHATCS Ha Kadepe.

3.2.Conep:kaHue OLCHOYHBIX CPECTB

Tembl TOKIa70B:

1. Ipo6GHOe nHTErpupoBanue u 1udhepeHupoBaHue

2. @ynkuus Mutrar-Jlepdnepa

3. ®ynkuus Paiira

4. Onepatops! 1pobHOTO MU hepeHupoBaHns B IpocTpaHcTBax Lp
5. Oneparopsl perieHus

6. AHanUTHYECKUE ONIEPaTOPhl PEIICHUS

7. Annpokcumarus

8. IIpuHIMIT TOAUYMHEHHS U eT0 00paTUMOCTh

9. ®opmyna obOparieHus

10. [Tomyrpyrmra onepaTropoB NOJYUHEHUS

11. IlonaTne makcuManbHOU peryspHocTy Lp

12. MakcumainbHasi Lp-perynspHOCTb A1l ypaBHEHUH IpOOHOTO MOpsiKa
13. Crporue Lp-pemienus ypaBHeHUI APOOHOTO TOPSIIKA

Bonpocsl k 3x3aMeny

. OcHOBHBIE OIIpeENIEHUS U TEOPEMBI

. Apo6GHOe nHTerpupoBanue u 1udhepeHIupoBaHue

. @ynkuus Murtrar-Jleddnepa

. ®yukuusa Paiita

. Onepatops! 1pobHOTO MU hepeHIpoBaHns B IpocTpaHcTBax Lp
. Oneparops! penieHus

. AHanUTHYECKUE ONIEpaTOphl PELICHUS

. Anmpokcumanus

. IlpuHIMI TOTYMHEHUS U €T0 00PaTUMOCTD

10. ®opmyna obparieHus

11. Ilonyrpynna oneparopoB NOYMHEHUS

12. IlonaTne MmakcuManbHOU perysipHocTy Lp

13. MakcumanbHasi Lp-perynspHOCTb A1l ypaBHEHUH IPOOHOTO MOpsiKa
14. Crporue Lp-pemenus ypaBHeHUI APOOHOTO TOPSIIKA

O 0 I DN K W~
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4. Ilopsinoxk mpoBeleHHs] U KPUTEPHH OLCHMBAHUS NPOMEKYTOUYHOM aTTeCTALMHI

4.1.11opsinok npoBeeHUs: MPOMEKYTOUYHOM aTTeCTALMHA

Ha »skx3ameHe BbiaeTcs 2 BOIIpoOca U3 CIMCKa BOIPOCOB 10 TEMaM IIPAKTUYECKUX 3aHATUI.
[TpomomKUTETLHOCTD K3aMeHa — 90 MUHYT. 3a KaX10€ BBIMOJIHEHHOE 33/JaHue Ouiera CTyIEeHT MOXKET
noiy4yuTs oT 1 10 3 6ayutoB. Eciu 3a1anue BBIMOIHEHO PAaBUIIBHO, TO OHO olleHuBaeTcs 3 6amiamu. Ecnu

3aaHUC BBIIIOJIHCHO C OH_II/I6KaMI/I, TO OaJlJIBI CHUIKAIOTCS B 3aBHUCHMOCTH OT KOJIMYECTBa AONYHICHHBIX

omu6Ook. Ecnu nomymiena oxHa omuoOKa, TO 3JaHUE OIEHUBASTCS 2 OalljlaMu, JOMYIICHBI B OMMOKH — 1
6am1. Ecnu monymieno 6osee AByX OMIMOOK B 3alaHUH WM CTYACHT HE BBIITOJHIII KaKOe-T100 3aaHue U3
6unera, To 3a Hero oH noxyvaer 0 6amioB. MakcuManbHOE KOJTMYECTBO OAJIOB 3a 3K3aMeH — 6.

4.2.Kpurepun onleHUBAHHS NMPOMEKYTOYHOH ATTECTAIMM IO BUIAM OLCHOYHBIX CPeICTB

Bricokuii ypoBeHb

Cpennuii ypoBeHb

ba3oBbIi1 ypoBeHB

Hwuskuii ypoBeHb

MaTeMaTU4eCKHe
MOJIEIIH, YBS3bIBaTh
TEOPUIO C IIPAKTUKOM,
[I0OKa3bIBAECT YMEHUE
[IPUMEHSATH 3HAHUS.

yMeeT MPUMECHSITh
OCHOBHBIE MOJIOKEHUS U
(bopMyIIBI IS PEIICHUS
3ajad.

(bopMyITUPOBKY; C
TPYZOM YBSI3bIBACT
OCHOBHBIE TTOJIOKECHHUS
C IIPAKTUKOM.

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

6 GatoB 5 6anos 4 Gama 0 — 3 6amna

OO6yuatomuiics Oo6yuatomuiicst rpamotHo | OOyuaromuiicst umeer | OOyJarOIUNACS HE 3HACT
MOCJIEIOBATENBHO, Y TIO CYIIIECTBY M3JIaraeT |3HaHUS TOJBKO OCHOBOTIOJIAraloIuX
IPaMOTHO ¥ JIOTUYECKU | MaTepHa; BIaaeeT OCHOBHOT'O MaTepHana, |BOIMPOCOB U3y4aeMOTo
CTPOIHO M3Naraer OCHOBHBIMU HO HE yMEeT JeNaTh Kypca Win

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

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

yBSI3aTh TEOPHIO C
IIPaKTUKOM.

Onucanue 1okaszareiaeil U KpUTEPUEB OLICHUBAHUS KOMIIETEHIIMH JJIs JOKJIaAa:
B cemectpe 2 noknana. Ha noknag orBoautcs 15-20 MuHYT B KOHILIE naphl (Kaxayo napy 1 qokman).
Kax/plif CTyJeHT TOTOBHUT JIOKJIAJ] 110 OJHOM U3 MPEUIOKEHHBIX TeM. MaKCUMalbHOE KOJMYECTBO OalioB

3a goknanasl - 20.

Ouenka "3aureHo" BeicTaBisercs 3a 12-20 6amios, "He 3auTeHO0" - MeHee 12 0aoB.

ITosnHOTA NOKNIAMa OLIEHUBAETCS 1O CIEIYIOIIMM KPUTEPHSIM:
1. IlosnHOTA U3710’)KEHUS TEOPETUUECKOI0 MaTepraia

2. JlocTaTOuHOE KOJIMYECTBO PUMEPOB K TEOPETUUECKOMY MaTepualy

3. IIpuBeneHbI IpUMEPHI K ONPEACIECHUSIM U TEOPEMaM

© ®I'BOY BO «Uenl'V»
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4. IlpuBeieHbl KOHTPIPUMEPBL, AEMOHCTPUPYIOIINE IPU KAKUX YCIOBUSAX HE IPUMEHUMBI TEOPEMBI.

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

IIpn monaBeNEeHUMM HWTOrOB YUMTHIBAIOTCSA pe3yJibTaThl TeKylled arrecrauuu. IlomydeHHble 3a
TEKYyIIyI0 aTTeCTaluio Oaibl CyMMHPYIOTCS € OajlaMM, MOJYYEHHBIMH 3a KaXIbli 3Tanm mnpu
IIPOXOXKACHUH ITPOMEXKYTOUHOM aTTeCTaLUH:

Onenka "He ynoBrneTBopuTeabHO" BhICTaBIsIeTcs 32 13 u MeHee 0aos;

Onenka "Y noBneTBopuTenbHO" BeIcTaBisgercs 3a 14-17 6aos (yposens 1);

Onenka "Xopomo" BeicTaBisercs 3a 18-21 6amnos (ypoBeHs 2);

Onenka "O1anuHO" BBICTaBIIsICTCS 32 22-26 6ayioB (ypoBEeHb 3).

Oco0eHHOCTH TPOBEICHUH MPOLEAYPHI OLICHUBAHUS PE3yJIbTaTOB 00yUEHHsI MHBAIMIOB U JIULL C
OrpaHUYEHHBIMU BO3MO>KHOCTSMU 37I0POBbsi 0003HAYECHBI B paboueil mporpaMme TUCIUILTHHBI (MOIYJIS).

YpoBHU c(hOpMUPOBAHHOCTH KOMIIETEHIMI ONPEAEIsIeTCsl CIEAYIOIIUM 00pa3oM
1. Boicokuii ypoBeHb CHOPMHPOBAHHOCTH KOMITETCHIIUH COOTBETCTBYET OLICHKE OTJIMYHO:

- mpeamnojaraeT GOpMHpPOBAHUE KOMIIETEHIIMI Ha BHICOKOM YPOBHE, FTOTOBHOCTb K CAMOCTOSATEIbHOM
npoeCCUOHATBHON  IEATENbHOCTH: (OPMUPYIOTCSI HABBIKM YCTAaHABIMBATh CBS3H MEXKIY
Pa3NUYHBIMHM TOHATHSIMU U C JIPYTMMHU O0JacTIMU MaTeMaTHKH, HaBBIKU JTOKAa3bIBaTh TEOPEMBI,
HaBBIKM CUCTEMAaTH3allMM JAHHBIX, HEOOXOAMMBIX JJIsl TPHJIOKEHHS IOJYyYCHHBIX 3HAHUHM B
Pa3NUYHBIX 00IACTSX.

- CTYIEHT cHocoOeH JaTh MOJHOE MPEACTaBICHNE 00 OCHOBHBIX MOHATHUAX TEOPUH pa3pelIaroInx
CEeMEHCTB, HMCIOJb30BATh MaTEMATUYECKHH S3bIK, CHOCOOEH pelaTh 3aJauyd U YIPaXKHEHWs,
UCTIONB3Yysl OINpE/AEICHUs, TEOPEMbl U TEXHUYECKHE NPUEMBI, (OPMYIHPOBATH COOCTBEHHBIE
BBIBOJIBI.

2. CpenHuii ypoBEHb COOTBETCTBYET OLIEHKE XOPOILIO:

- mpeamonaraeT (GOpMUPOBAHHWE KOMIIETEHIIMH Ha 0OoJiee BBICOKOM YypOBHE: (QOpMUpPYETCS
KOMIUIEKCHOE 3HAHHME CBS3M MEXAY pa3IMYHBIMH TMOHATUAMU M C JPYTUMH OO0JacTAMHU
MaTEeMaTHKH, HAaBBIKH JJOKa3bIBaTh TEOPEMBI;

- CTYIEHT CHOCOOEH WCHOJb30BaTh MAaTEMaTHUECKUH S3BIK, CIIOCOOCH pelarh 3aJauyd |
yIpaKHEHHsI, UCTIONb3Ys ONPEICIICHUS, TEOPEMBI U TEXHUYECKUE TPUEMBI.

- CTYIEHT CIocoOeH JaBaTh pa3BEPHYTHIE OTBETHl HA TEOPETHUECKUE BOIMPOCHI TUCHUIUIMHBI Ha
YPOBHE HE HUXKE OLICHKU «YJOBIECTBOPUTEIHHOY.

3. ba3oBbIif ypOBEeHb COOTBETCTBYET OLIEHKE YIOBIETBOPUTEIBHO:

- mpexnoiaraet (JOpMHUPOBAHUE KOMIIETCHIIMI Ha HAYaJIbHOM YPOBHE: 3HAHUE OCHOBHBIX IMOHITHN
TEOPHH Pa3pEIlAIONIUNX CEMEWCTB, HEOOXOAMMBIX I pelieHHs 3adady B Mpo(ecCHOHANbHOM
NesTeTbHOCTH;

- CTYJIEHT crocoOeH pemaTh 0a3oBble 3a1a4n. KomnuecTBo mpaBUIbHBIX OTBETOB — HE MeHee 50%.

4. Hu3skuii ypoBeHb COOTBETCTBYET OLIEHKE HEYAOBIECTBOPUTEIHHO.

© ®I'BOY BO «Uenl'V»
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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”
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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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