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\”} DenepanabHOE TOCYIapCTBEHHOE OIOKETHOE
@ 0o0pa3oBaTeNbHOE YIPEKICHUE BRICIIIETO 00pa30BaHUs
«HemsbrHcknii rocynaperenHsii yausepcure» (PI'BOY BO «HenlYy)

®DOH/T OLICHOYHBIX CPEACTB TS MPOMEKYTOUHON aTTECTAIMH 110 JUCHUILTHHE (Moayr0) "[Ipumenenus apoGHOTO
HHTETPO-An(hepeHINaIBHOTO HCUUCIEHHS " TI0 HAIIPaBJICHHIO OATroTOBKY (crenmansHocTr) 01.04.01 cTp. 3
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1. Ilacmopt poHIa OLIEHOYHBIX CPEACTB

Hanpasnenue noarorosku: 01.04.01 Marematuxa.

Hanpasnennocts: YpaBHEHHS € IPOOHBIMH ITPOU3BOIHBIMU.

JucuumuinHa: [Ipumenenus 1po6HOTo HHTETPO-1udhepeHInaIbHOTO HCUHUCIICHUS.

CemecTpsr: 3.

®opMa IpOMEKYTOYHON aTTECTALUU: 3a4ET.

bannpHO-pedTHHrOBast CUCTeMa OLIEHKHM 3HAaHUM CTyJIeHTa IO JUCIMIUIMHE BBICTPAMBAETCS Ha OCHOBE
0aJUIOBOM OLIEHKH Pa3IMYHBIX (POPM AEATETBHOCTH CTYACHTOB.
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2. IlepedeHb (popMHUPYEMBIX KOMIIETCHIHM I

Wzyuenne nuctmrminnabl «llpuMeHenus apoOHOro MHTErpo-nudpGepeHIHaTbHOI0 HUCUNUCICHUSN
HaNpaBJIeHO Ha (OPMHUPOBAHNE KOMITETCHIIUH, TPUBEIEHHBIX B TabmLe 1.

Tabmuua 1. Pe3yabprarel 00yueHHs! 10 TUCHUIUIMHE.

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

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

HAYYHO- HemoHcTpupyeT ® OCHOBHBIE TEOPETUUYECKUE IOJIOKEHUS U

MCCIIEIOBATENBbCKYIO pad0OTy| 3HaHUE OCHOBHBIX | METOMBI JIpOOHOTO HHTETPO-

B o0J1acTH| TEOPETHUECKUX i depeHInanbHOro UCYHCIICHUS,

i pepeHIranbHbIX TOJI0KEHUI U METOIOB | HEOOXOAMMBIX JUIS PEIIEHHS TPUKIAIHBIX

YpaBHEHUN B obmacTH | 3amay.
NPOBOJUMBIX HAyUYHBIX | YMeETh:
HCCIICIOBAHUM. e coOupaTh, aHAIM3UPOBAaTh U  JaBaTh
1K-1.2. KPUTHYECKYIO OLEHKY HMH()OpMaLUu 110
HemoHcTprpyeT TEMaTUKe JpOGHOro MHTETPO-
yMmeHus  cOopa M | muddepeHINANLHOIO HCUMCIEHHS U €ro
anamusa uH(OpMauu IPUMEHEHHS B Pa3JIMUHBIX O0JIACTAX HAYKU
1o TCMATUKE | ¥ TEXHUKHU.
MPOBOJAUMBIX Bnaners:
MCCIICIOBAHUH. ® HaBbIKAMU IIPUMEHEHHUS IpoOHOTO
1IK-1.3. Nmeer | prrerpo-nupdepeHnnaTbsHOr0 HCUHCIEHUS
NPAKTUYCCKUN  ONBIT | jyg MOCTPOEHUS, UCCIECIOBAHUSA U aHAIN3a
YCTaHOBJICHUA HOBBIX | pmaTeMaTHUECKMX MOJEJICH, OMMCHIBAIOIINX
(axron U | nMHaMUYECKHE CHUCTEMBI, NPOLECCHl U
3aKOHOMEPHOCTEH B | gpyieHHs B Pa3IUYHBIX OOIACTAX, a TAKKE
obnactn Hay9HbIX | 5  yCTaHOBJIGHHS HOBBIX (akTOB U
HCCIICIOBAHMUH. 3aKOHOMEPHOCTEH.
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3. CoaepxaHue OLEHOYHBIX CPEICTB 0 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:
OCHOBHEIC
TEOPETUUECKHE
MOJOXKEHUSI |
METOIbI
IpoOHOTO
HUHTETPO-
maddeperunan
BHOT'O
HCUHCIICHUS,
HEOOXOIMMBIX
Ui peuIeHUs
MPUKJIATHBIX
3a7ad4.

— Ilpumenenue
3JIEMEHTOB
IpoOHOTO
UCYMCIICHUS

3ajaHue OTKPBITOTO
THIIA v
Pa3BEpHYTHIM
OTBETOM

1.2 YMmern:
cobupars,
aHaJIM3UPOBATh
u JlaBaTh
KPUTHYECKYIO
OLICHKY
UHpOPMAIINH 10
TEeMaTUKe
IpoOHOTO
UHTETPO-
maddepenunan
BHOTO
UCUUCIICHUSI U
ero
NPUMCHEHHS B
Pa3IUYHBIX
00J1acTsAX HAYKH
Y TEXHUKH.

— Ilpumenenue
3JIEMEHTOB
IpoOHOTO
UCYMCIICHUS

3ajaHue OTKPBITOTO
THIIA v
Pa3BEpHYTHIM
OTBETOM

1.3 Baagern:
HaBbIKaMHU
MPUMCHCHUA
IpoOHOTO

— Ilpumenenue
2JIEMEHTOB
IpoOHOTO
UCYMCIICHUS

11-15

3ajaHue OTKPBITOTO
THIIA v
Pa3BEpHYTHIM
OTBETOM
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MUMNHOBPHA VKN POCCUI

@” DepepaibHOE TOCYIAPCTBEHHOE OIOIKETHOE

0o0pa3oBaTeNbHOE YIPEKICHUE BRICIIIETO 00pa30BaHUs
«HemsbrHcknii rocynaperenHsii yausepcure» (PI'BOY BO «HenlYy)

@DoHJ OLICHOYHBIX CPEACTB I IIPOMEXYTOUHON aTTECTAINH 110 AUCHUILIHHE (Moayiio) "[IpuMenenus npoGHOTO
HHTETPO-An(hepeHINaIBHOTO HCUUCIEHHS " TI0 HAIIPaBJICHHIO OATroTOBKY (crenmansHocTr) 01.04.01 cTp. 6
"Maremartuka" HanpasieHHOCTH (mpodrutio) Ypasuenus ¢ qpobusvMu nponsBoauasiMu PI'BOY BO «Yenl 'Y

UHTETPO-
maddepernnan
BHOTO
VCUUCIICHUS JUIS
MIOCTPOCHHMS,
UCCIICIOBAHUS 1
aHamm3a
MaTeMaTH4eCKU
X MoJeJIeH,
OIMCBIBAIOIITNX
JTMHAMUYECKHe
CHCTEMBI,
MIPOIIECCHI u
SIBIICHHS B
Pa3NUYHBIX
o0IacTsx, a
TaKxKe ISt
YCTQHOBJICHHS
HOBBIX (DaKTOB H
3aKOHOMEPHOCT
en.

Tunosele 3agaHus, KPUTEPUUM U II0KA3ATEIM OLICHUBAaHUSA B PAMKaX TEKYLIETO KOHTPOJIA
IpeJCTaBICHBI B paboueil mporpamme AUCHUILTUHBI (MOAyJs). [1oHBIE KOMIUIEKTHI OLIEHOYHBIX CPE/ICTB
Y KOHTPOJIbHO-U3MEPHUTEIBHBIX MaTepPHAJIOB XpaHATCS Ha Kadepe.

3.2.Conep:kaHue OLCHOYHBIX CPECTB

Tembl TOKIa70B:

1. JluneiiHble MaTeMaTHMYECKHE MOJENIN BS3KOYNPYroro Tejla, OCHOBAHHBIE Ha IPOU3BOJHBIX
JIpOoOHOTO TOpsAKa

2. Penykuus ompenenstomero ypaBHeHus Pab6orHoBa k monenmu P.JI. Topsuxk-I1.Jx. TopBuk
BA3KOYIIPYTOro Tejia

3. Ilpumenenue y ypaBHenuto 1uddysuu Oypoe

4. Tlpumenenue K rumnepOono-napabOIUUYECKUM  YpaBHEHHSM  BTOPOrOo  MOpsAKa ¢
HEXapaKTEPUCTUUECKOMN JIMHUEH U3MEHEHUS THUIIA

5. Ilpumenenue kK ypaBHeHuto Jitnepa - [lapOy - [lyaccona u mapaGonudecku BBIPOXKAAIOLMIEMYCS
runepOoINIecKOMY YPaBHEHHUIO

6. Ilpumenenne K  runep0010-mMapabOINYECKOMY  YpPaBHEHHIO BTOPOrO  TOpsiAKa €
XapaKTEPUCTUYECKON JINHUEH U3MEHEHUS TUIIA

7. llpumenenue K 3anaue TpuUKOMH Ui YPaBHEHUS CMEUIAHHOTO AIIIHITUKO-TUIEPOOINYECKOrO
THIA

8. IIlpuMeHeHune K CIUIOIIHBIM CpefiaM C MaMsAThIO

9. YpaBHeHHe niepeHoca B cpesiax ¢ PpakTaibHOM reoMeTpueii

10. IIpumenenue k mpobieme perynsiun 3anaun JapOy

11. 3amaua Camapckoro B BHJIOM3MEHEHHOW TOCTAHOBKE IJIsi HEJIOKAIbHOTO MU y3HOHHOTO
ypaBHEHUs

© ®I'BOY BO «Uenl'V»
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®DOH/T OLICHOYHBIX CPEACTB TS MPOMEKYTOUHON aTTECTAIMH 110 JUCHUILTHHE (Moayr0) "[Ipumenenus apoGHOTO
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12. CmemanHas 3a1a4a JUisl OJHOPOIHOTO HEJIOKAJIBHOTO BOJIHOBOTO YPaBHEHHUS

13. CmemanHas 3a1a4a JUisl OJHOPOIHOTO HEJOKAJIBHOTO BOJIHOBOTO YPaBHEHHUS

14. Matematuueckass MOJENb Ipolecca TpaHChOpMalUK TOJEeH TeMIlepaTypbl U BIAXHOCTU B
MIPU3EMHOM CJI0€ aTMOochepsl

15. YpaBHeHuUs pocTa UUCIEHHOCTH MOIYJILUN

Bonpocsr 1 3ayera:

1. JluneiiHble MaTeMaTHYECKHE MOJEIN BS3KOYNPYroro Tejla, OCHOBAaHHBIE Ha IPOU3BOJHBIX
ApoOHOTO MopsiAKa

2. Penykmus ompenensiromiero ypaBHeHuss PabotrHoBa k momenu P.JI. TopBuk-I1.Jx. Topsuk
BA3KOYIIPYToro Tejia

3. Ilpumenenue y ypaBHenuto nuddysuu Oypre

4. Tlpumenenue K runepOono-napabOIUUYECKUM  YpaBHEHHSM  BTOPOrO  MOpsAKa ¢
HEXapaKTEPUCTUUECKOMN JIMHUEH U3MEHEHUS THUIIA

5. Ilpumenenue k ypaBHeHuto Jitnepa - [lapOy - [lyaccona u mapaGonudecku BBIPOKAAIOLMIEMYCS
runepOoINIecKOMY YPaBHEHHUIO

6. Ilpumenenne K  runep0010-mMapabOINYECKOMY  YpPaBHEHHIO BTOPOrO  TOpsAKa €
XapaKTEPUCTUYECKON JINHUEH U3MEHEHUS TUIIA

7. Ilpumenenue K 3anaye TpuUKOMH Ui YpaBHEHHUS CMEUIAHHOTO AIIIHITHUKO-TUIEPOOINYECKOTO
THIA

8. IIlpuMeHeHue K CIUIOIIHBIM CpefiaM C MaMsAThIO

9. YpaBHeHHe niepeHoca B cpesiax ¢ PpakTaibHON reoMeTpueit

10. IIpumenenue k mpobieme perynsiun 3anaun JapOy

11. 3amaua Camapckoro B BHJIOM3MEHEHHOW TOCTAHOBKE IJIsi HEJIOKAIbHOTO MU y3HOHHOTO
ypaBHEHUs

12. CmemanHas 3a1a4a JUisl OJHOPOIHOTO HEJIOKAJIBHOTO BOJHOBOTO YPaBHEHHUS

13. CmemanHas 3a1a4a JU1sl OJHOPOIHOTO HEJIOKAJIBHOTO BOJIHOBOTO YPaBHEHHUS

14. Matemaruueckass MOJENb Ipolecca TpaHChOopMalMK TOJEeH TeMIepaTrypbl U BIAXHOCTH B
MIPU3EMHOM CJI0€ aTMOochepsl

15. YpaBHeHus pocTa UNCIEHHOCTH MOIMYJIALUN
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4. Ilopsinoxk mpoBeleHHs] U KPUTEPHH OLCHMBAHUS NPOMEKYTOUYHOM aTTeCTALMHI

4.1.11opsinok npoBeeHUs: MPOMEKYTOUYHOM aTTeCTALMHA

[TpomomkuTenbHOCTH 3a4eTa — 90 MUHYT. 3a Ka)K10€ BBIIOJIHEHHOE 33/1aHue OMIeTa CTYJICHT MOXKET
noiy4yuTs ot 1 10 3 6ayutoB. Eciu 3a1anue BBINOIHEHO PAaBUIIBHO, TO OHO olleHuBaeTcs 3 6amiamu. Ecnu

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

omu6Ook. Ecnu nomymiena omHa ommoKa, TO 3JaHUE OIEHUBASTCS 2 OalljlaMu, JOMYIICHBI IBe OMMOKH — 1
6am1. Eciu monymieno 6osee AByX OMIMOOK B 3alaHUH WM CTYACHT HE BBIITOJHIII KaKoe-T100 3aaHue U3
Ounera, To 3a Hero oH noxy4daet 0 6amtoB. MakcuManbHOE KOJMYECTBO OAJUIOB 3a 3a4eT — 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 3 noknana. Ha noknag orBoautcs 15-20 MuHYT B KOHILIE naphl (Kaxayo napy 1 nokman).
Kax/plif CTyJeHT TOTOBHUT JIOKJIAJ] 110 OJHOM U3 MPEUIOKEHHBIX TeM. MaKCUMalbHOE KOJMYECTBO OalioB

3a gokanasl - 30.

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

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
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MUMNHOBPHA VKN POCCUI

@” DepepaibHOE TOCYIAPCTBEHHOE OIOIKETHOE

0o0pa3oBaTeNbHOE YIPEKICHUE BRICIIIETO 00pa30BaHUs
«HemsbrHcknii rocynaperenHsii yausepcure» (PI'BOY BO «HenlYy)

®DOH/T OLICHOYHBIX CPEACTB TS MPOMEKYTOUHON aTTECTAIMH 110 JUCHUILTHHE (Moayr0) "[Ipumenenus apoGHOTO
HHTETPO-An(hepeHINaIBHOTO HCUUCIEHHS " TI0 HAIIPaBJICHHIO OATroTOBKY (crenmansHocTr) 01.04.01 cTp. 9
"Maremartuka" HanpasieHHOCTH (mpodrutio) Ypasuenus ¢ qpobusvMu nponsBoauasiMu PI'BOY BO «Yenl 'Y

4. IlpuBeneHbl KOHTPIPUMEPDI, IEMOHCTPUPYIOLIUE NTPU KAKUX YCIOBUAX HE IPUMEHUMBI TEOPEMBI.

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

IIpn mojaBeleHMM HTOIOB YYMTBIBAKOTCSA PE3YJIbTAThl TEKylled arrecrauuu. IlomyuyeHHble 3a

TEKYyIIyI0 aTTeCTaluio Oaibl CyMMHPYIOTCS € OajlaMM, MOJYYEHHBIMH 3a KaXIbli 3Tanm mnpu
IIPOXO0KICHUH IIPOMEKYTOYHOU aTTECTALUHN:

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 MPOLEAYPbI OLCHUBAHUS PE3yJIbTaTOB O0yUEHHsI MHBAIMIOB U JIULL C

OrpaHUYEHHBIMU BO3MOXKHOCTSAMU 37I0POBbsi 0003HAYCHBI B paboueil mporpaMme TUCIHUITHHBI (MOTYJIS).

YpoBHH c(HOPMHUPOBAHHOCTH KOMIIETCHIIUN OMPEAEISETCS CIEAYIOMUM 00pa3om

1. Boicokuii ypoBeHb CHOPMHPOBAHHOCTH KOMITETCHIIUH COOTBETCTBYET OLIEHKE OTJIMYHO:

npesnonaraetT GopMUPOBAHUE KOMIIETSHIIMN HA BHICOKOM YPOBHE, TOTOBHOCTb K CAMOCTOSITEIILHOU
npodeCCUOHATBHON  IEATEIBHOCTH: (OPMHUPYIOTCSI HABBIKM YCTAHABIWUBATh CBS3H MEKIY
Pa3IMYHBIMK TIOHATHSIMHA M C JIPYTMMHU 00JacTIMH MaTEMAaTHKH, HABBIKUA JIOKAa3bIBATH TCOPEMBI,
HABBIKM CUCTEMAaTH3allMd JaHHBIX, HEOOXOJMMBIX JJIS TPHJIOKEHHS IMOJYyYCHHBIX 3HAHUH B
Pa3NUYHBIX 00IACTSX.

CTYJICHT CIOCOOCH JaTh TMOJHOE TMPEICTaBICHHE OO0 OCHOBHBIX TMOHSATHUSIX HHTEIPO-
muddepeHIranbHbIX YPaBHEHUH, UCTIOIB30BAaTh MATEMATHYCCKHIA A3bIK, CIOCOOCH pelliaTh 3a1aun
U yIpaKHEHUS, UCIOJIb3YS OMNPEACICHUS, TCOPEMbl U TEXHUYCCKHE MPUEMBI, (HOPMYIHPOBATH
COOCTBEHHEIE BEIBOJILI.

2. CpenHuii ypoBEHb COOTBETCTBYET OLIEHKE XOPOILIO:

npenmnoyiaraetr (HOpPMHUPOBAaHWE KOMIIETCHIMI Ha Oolieeé BBICOKOM YpOBHE: (opMHUpYeTCs
KOMIUICKCHOE 3HAaHUE CBSI3M MEXAY pa3IWYHBIMA TOHATHSAMH W C JPYTUMH 00JIaCTIMU
MaTEMaTHKH, HABBIKH JJOKA3bIBaTh TEOPEMBI;

CTYIEHT CIOCOOEH WCMOJIb30BaTh MATEMAaTUYECKUH S3BIK, CHOCOOCH pemiaTh 3aqadyd |
yIPaXHEHHUsI, UCIIONIBb3Ys OTPEICIICHHUS, TEOPEMBbI M TEXHUYECKHE MIPUEMBI.

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

3. bBa3oBbIil ypOBEHb COOTBETCTBYET OLICHKE Y OBIETBOPUTENBHO!

npezanonaraetT GopMHUPOBAHNE KOMIIETCHIIMI HA HAYaJIbHOM YPOBHE: 3HAHUE OCHOBHBIX MOHATUH U
TeopeM HHTerpo-audQepeHInanbHbIX ypaBHEHHH, HEOOXOAMMBIX [UIl peIleHus 3a7ad B
npoeCCUOHATLHOMN 1EeATEIbHOCTH;

CTYZAEHT CIIOCOOEH penIath 6a30Bble 3a1aun. KoamuecTBo npaBUIIbHBIX OTBETOB — HE MeHee 50%.

4. Hwuszkuil ypoBEHb COOTBETCTBYET OLIEHKE HEYAOBIETBOPUTEIIBHO.

© ®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: Applications of Fractional Integro-Differential Calculus.

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 “Applications of Fractional Integro-Differential Calculus” 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

differential equations

research work in the field oflknowledge 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 outPC-1.1 Demonstrates Know:

e the main theoretical principles and methods of
fractional integro-differential calculus
necessary for solving applied problems.

Be able to:

eto collect, analyze and critically evaluate
information on the subject of fractional integro-
differential calculus and its application in
various fields of science and technology.
Possess:

eskills in applying fractional integro-
differential calculus to construct, research, and
analyze mathematical models describing
dynamical systems, processes, and phenomena
in various fields, as well as to establish new
facts and patterns.

© FSBEI HE “CSU”
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3. Content of assessment tools for the course

3.1.Types of assessment tools

Table 2. Types of assessment tools.

Code and name | List of planned Controlled Semeste Task Name of the
of competencies learning Topics/ r number assessment tool
according to outcomes for Sections
FSBE (BPEP the discipline
HE)
PC-1 Able to| 1.1 Know: the | Application of 3 1-5 Open-ended
carry out | main theoretical | fractional calculus question with a
research work in | principles and | elements detailed answer
the field of | methods of
differential fractional
equations integro-
differential
calculus
necessary  for
solving applied
problems.
1.2 Be able to: | Application of | 3 6-10 Open-ended
to collect, | fractional calculus question with a
analyze and | elements detailed answer
critically
evaluate
information on
the subject of
fractional
integro-
differential
calculus and its
application  in
various fields of
science and
technology.
1.3 Possess: | Application of | 3 11-15 Open-ended
skills in | fractional calculus question with a
applying elements detailed answer
fractional
integro-
differential
calculus to
construct,
research, and
analyze
mathematical
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describing
dynamical
systems,

processes, and
phenomena in
various fields, 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:

1. Linear mathematical models of viscoelastic bodies based on fractional derivatives

2. Reduction of the defining Rabonov equation to the R.L. Torvik-P.J. Torvik model of a viscoelastic
body

3. Application of the Fourier diffusion equation

4. Application to second-order hyperbolic-parabolic equations with an uncharacteristic line of type
change

5. Application to the Euler-Darboux-Poisson equation and the parabolic degenerate hyperbolic
equation

6. Application to a second-order hyperbolic-parabolic equation with a characteristic line of type
change

7. Application to the Tricomi problem for an equation of mixed elliptic-hyperbolic type

8. Application to continuous media with memory

9. The transport equation in media with fractal geometry

10. Application of the Darboux problem to the problem of regulation

11. Samarsky's problem in a modified formulation for the nonlocal diffusion equation

12. A mixed problem for a homogeneous nonlocal wave equation

13. A mixed problem for a homogeneous nonlocal wave equation

14. Mathematical model of the transformation process of temperature and humidity fields in the
surface layer of the atmosphere

15. Population growth equations

Questions for the credit:

1. Linear mathematical models of viscoelastic bodies based on fractional derivatives

2. Reduction of the defining Rabonov equation to the R.L. Torvik-P.J. Torvik model of a viscoelastic
body

3. Application of the Fourier diffusion equation

4. Application to second-order hyperbolic-parabolic equations with an uncharacteristic line of type
change

© FSBEI HE “CSU”
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5. Application to the Euler-Darboux-Poisson equation and the parabolic degenerate hyperbolic
equation

6. Application to a second-order hyperbolic-parabolic equation with a characteristic line of type
change

7. Application to the Tricomi problem for an equation of mixed elliptic-hyperbolic type

8. Application to continuous media with memory

9. The transport equation in media with fractal geometry

10. Application of the Darboux problem to the problem of regulation

11. Samarsky's problem in a modified formulation for the nonlocal diffusion equation

12. A mixed problem for a homogeneous nonlocal wave equation

13. A mixed problem for a homogeneous nonlocal wave equation

14. Mathematical model of the transformation process of temperature and humidity fields in the
surface layer of the atmosphere

15. Population growth equations
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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.
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4.3.Results of interim attestation and levels of competencies formed

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 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 integro-differential
equations, 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 integro-differential equations 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.
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