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

@DoHJ OLICHOYHBIX CPEACTB I MPOMEXYTOUHOH aTTECTAINH 10 AUCHUILIHHE (Moaymo) ""Criennansable GyHKImn"
0 HapaBJIeHUIO MoAroToBKH (crnermansHocti) 01.04.01 "MaTtemaruka" HanpaBieHHOCTH (TIpodTio) Y paBHEHUS cTp. 3
¢ npobusmMu pon3BogHEIME I BOY BO «Uenl'Vy»

1. Ilacmopt poHIa OLIEHOYHBIX CPEACTB

Hanpasnenue noarorosku: 01.04.01 Marematuxa.

Hanpasnennocts: YpaBHEHHS € IPOOHBIMH ITPOU3BOIHBIMU.

JucuumuinHa: CriennanbHble (QyHKIHUH.

CemecTtpsl: 2.

®opMa IpOMEKYTOYHON aTTECTALUU: 3a4ET.

bannbHO-pedTHHIOBas cHUCTEMA OLIEHKHM 3HAHWI CTyAEHTa N0 AMCLUIUIMHE BBICTPAUBAETCS HAa OCHOBE
0aJUIOBOM OLIEHKH Pa3IMYHBIX (POPM AEATETBHOCTH CTYACHTOB.
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2. IlepedeHb (popMHUPYEMBIX KOMIIETCHIHM I

Nzyuenune aucuuiuinibl «CrienuanbHble QyHKIUN» HAMPaBIeHO Ha (OPMHUPOBAHNE KOMIETEHIIUH,
npuUBEAEHHBIX B Tabmuie 1.

Tabmuua 1. Pesyabprarel 00yueHHs! 10 JTUCHUIUIMHE.

Kox u HaumenoBanue

N Nupukatopel 10CTHXKEHUS
KOMIIETEHIIUI COrJIacHO

Ilepedens uIaHUpyEMBIX PE3yIbTATOB
KOMIIETEHIIUH COTJIACHO

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

I1K-1 CnocoGen npooauts IIK-1.1. 3HaTh:

HaYy4YHO- HemoHCcTpUpyeT ® OCHOBHBIC  TEOPETHYECKUE  IIOJIOKEHUS,

MCCIIE0BATENbCKYIO paboTy| 3HaHUE OCHOBHBIX | CBOWCTBAa M METOJBI aHANW3a CHEIHATBHBIX

B 001acTH| TEOpeTHYECKUX (GyHKIMH, HEOOXOMUMBIX Ui  pEIICHUs

i QepeHranbHbIX HOJIOKEHWH ¥ METOMOB | MaTeMaTHYSCKUX U TPUKJIAJTHBIX 33/a4.

ypaBHEHUI B obnacti | YMers:
IPOBOAUMBIX HAY4YHBIX | e cOOMpaTh, AaHAJIM3UPOBATh U  JIaBaTh
MCCIICIOBaHUN. KPUTHYECKYIO OLEHKY HH(pOpManuu 10
HK-1.2. TEMAaTUKE CIHEUUATbHBIX (YHKIUH, BKIIOYAs
HemouncTpupyer UX TEOPETUYECKHE OCHOBBI, CBOMCTBA W

yMEHHA cbopa  H | o6macTH IPUMEHEHHS B PA3THMYHBIX 06IACTAX
aHanmuza MH(QOPMALMH | HAYKM U TEXHHUKH.

1o TEMATUKE | BrnaneThb:

NPOBOAUMBIX ® HABBIKAMU  IIPUMEHEHUS  CHELUAJIbHBIX
HCCIEIOBAHHH. GYHKUMH Ui TIOCTPOCHHUS, pELICHHUS |
1TK-1.3. Nwmeer | apanusa MaTeMaTHYECKUX MOJICICH,

HIPAKTHICCKUH  OIBIT | orycpIBarOlMX MPOLECCHl M SIBIEHUS B
YCTaHOBJICHHMA HOBBIX | paznuuyHbIX  00JACTAX, a TaKke JUIs

axToB H | ycTaHOBIICHUS HOBBIX ¢daxToB 51
3aKOHOMEPHOCTCH B | 33KOHOMEPHOCTEM.

obnactu HAYYHBIX

UCCIICIOBAHUM.
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cTp. 5

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:
OCHOBHEIE
TEOPETHUYCCKHUEC
[TOJIOKEHUS,
CBOMCTBA u
METOIBI
aHanIn3a
CIIELIMAIBHBIX
dyHKumid,
HEOOXOIUMBIX
Ui peLIeHHS
MaTeMaTHYECKU
X M TPUKJIaTHBIX
3a7ad4.

— CroenuanbHble
byHKIIIN

3aaHue OTKPBITOTO
THIA C
pa3BEpHYTHIM
OTBETOM

1.2 YMmern:
cobupars,
aHaJIM3UPOBATh
u JlaBaTh
KPUTHYECKYIO
OLICHKY
UHpOPMAIINH 10
TEeMaTUKe
CIIeIATBHBIX
dyHKumid,
BKJIFOYast ux
TEOpPETUYECKHE
OCHOBBI,
CBOMCTBA u
obnacTu
NPUMCHEHHS B
Pa3IUYHBIX
00J1acTsAX HAYKH
Y TEXHUKH.

— CroenuanpHble
byHKIIIN

3aaHue OTKPBITOTO
THIA C
pa3BEpHYTHIM
OTBETOM

1.3 Buaanerb:
HaBBIKaAMH
HpI/IMeHCHI/ISI

— CroenuanbHble
byHKIIIN

11-20

3azaHue OTKPBITOTO
THIA C

© ®I'BOY BO «Uenl'V»




MUMNHOBPHA VKN POCCUI

@” DepepaibHOE TOCYIAPCTBEHHOE OIOIKETHOE

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

@DoHJ OLICHOYHBIX CPEACTB I MPOMEXYTOUHOH aTTECTAINH 10 AUCHUILIHHE (Moaymo) ""Criennansable GyHKImn"
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CIeIUaIbHbIX pa3BEepHYTHIM
byHKIUH 1 OTBETOM
MMOCTPOCHHUS,
pelieHus u
aHaan3a
MaTeMaTHYECKH
X MoJeJIeH,
ONMCBIBAIOIIUX
MIPOLIECCHI u
SIBIICHUS B
pa3IMnIHbBIX
o0JacTsx, a
TaKXKe JUTS
YCTaHOBJICHHUS
HOBBIX (DaKTOB H
3aKOHOMEPHOCT
eu.

Tunosele 3agaHus, KPUTEPUM U II0KA3ATEIM OLICHUBAaHUSA B pPAMKaX TEKYLIETO KOHTPOJIA
NpeJCTaBICHBI B paboueil mporpamme AUCHUILTUHBI (MOyJIs). [1oHbBIE KOMIUIEKTHI OLIEHOYHBIX CPE/ICTB
Y KOHTPOJIbHO-U3MEPHUTEIbHBIX MaTePHAJIOB XpaHATCS Ha Kadepe.

3.2.Conep:kaHue OLCHOYHBIX CPECTB

Tembl TOKIa70B:

1. Tamma-QpyHKuMs: pa3nuyHBIC OINpENENCHUS W  HUHTErpajbHble IPEACTaBICHHUS, HX
SKBUBAJICHTHOCTH U npuiioxkeHus. (I'myOokuii aHamu3 pa3nuuHbIX ONpeeNICHHH U IpeICTaBIeHUI raMmma-
(GyHKINHU, UX B3aUMOCBS3b, IPUMEHEHUE B IPOOHOM HCUYHCIICHUN. )

2. bera-pynkuus u ee cBs3b ¢ ramma-QyHkiuen. [lpunoxenus B Teopuu IpOOHOTO MCUHCICHHUS.
(ITompoGHOE paccMOTpeHHE CBOHCTB OeTa-(yHKINHU, €€ CBA3M C raMMa-(yHKLIHEH W HMCIOJIb30BaHUE B
BBIUMCIICHUSX APOOHBIX TPOU3BOIHBIX U HHTETPAJIOB.)

3. T'unepreomerpuyeckre GyHKIUU U X YACTHBIC CIyyaH: CBOWCTBA, aCUMIITOTUKHU, MTPUIIOKCHHUS.
(O630p pa3nUYHBIX BHJIOB TUIIEPTreOMETPUUECKUX (DYHKIUN, UX CBOMCTB M MPEACTaBICHUH, TPUMEHEHUE
B petieHnu audhepeHInanbHbIX YpaBHEHU. )

4. BbIpoKIEHHBIE TUIEpreoMeTpuueckrue (YHKIMH: CBOICTBA, MpPEJCTAaBICHHE, NPUMEHEHHE B
MOJIENIAX C JAPOOHBIMU HPOHM3BOIHBIMHU. (AHAIN3 BBIPOKIECHHBIX THIEPreOMETPHUECKUX (PYHKIUH, HX
CBSI3U C JPYTUMHU CHEIUATBHBIMU (PYHKIUSAMH ¥ IPUMEHEHUE B YPAaBHEHHSIX C JPOOHBIMU TPOU3BOIHBIMH. )

5. @ynkuun Murrar-Jlepdaepa: pasnuuneie 00001IeHHS, CBOMCTBA W NMPUMEHEHHE B TEOPUHU
npobubix auddepennmanpapix ypaBHeHuil. (IlogpobHoe wu3ydenwe o0oOmeHw ¢GyHKIMH MuTtrar-
Jleddnepa, nx CBOWCTBA U POJIb B PELICHUHU APOOHBIX AU(QepeHInanbHbIX YPaBHEHHUIA. )

6. CriernanbsHble (GyHKIMU U TTpeoOpa3oBanue Jlamnaca: B3aMMOCBSI3b M IPUMEHEHUE /IS PELICHHUS
OpoOHBIX AuddepeHInaIbHbIX ypaBHEHUN. (AHAIN3 HCIONB30BaHMs MpeoOpa3oBanus Jlammaca uis
peleHus 3a/1a4, CBSI3aHHBIX CO CHEeIHMaIbHBIMU (DYHKIMSIMUA U IPOOHBIMH YPaBHEHHSIMHU. )

7. Meron @poleHuyca M €ro NpPUMEHEHHE JUIS HAXOXKICHHS pemeHuid auddQepeHnnaibHbIX
ypaBHEHMH, BbIpakaeMbIX dYepe3 crnenuanbHble ¢yHkiuu. (M3yuenwe meroma @Ppobenumyca u ero
PUMEHEHHE [T HAXOXKICHUS PEIICHUH C ITOMOUIBIO PSIIOB, BBIPAKEHHBIX Uepe3 ClieluaIbHbIe (PYHKITUH. )

© ®I'BOY BO «Uenl'V»
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8. MHTerpaibHble MPEACTABICHUS CHEIHUATbHBIX (YHKIMNA U UX MPUMEHEHUE B aHAIN3€ JPOOHBIX
orneparopoB. (ITogpoOHBII aHaTM3 UHTETPATBHBIX MPEICTABICHUN CIEIUANbHBIX (YHKUIUH U UX CBS3b C
MHTETPAJIbHBIMH MTPE0OpPa30BaHUIMU U JPOOHBIMU OIIEPATOPAMH. )

9. Ilpumenenue ramma- U Oeta-QyHKIMA B BBIYMCICHUU IPOOHBIX MHTEIPAJIIOB U MPOU3BOIHBIX,
npuMepsl 1 ananu3. (PaccMoTpenue mpuMepoB UCTIONIb30BaHUs raMMa- U OeTa-QYHKIUH ISl BBIYMCICHUS
IpOOHBIX MPOU3BOAHBIX U MHTETPAJIOB. )

10. Pemenue apoOHbIX auddepeHnnanbHbIX ypaBHEHHH C HCIONb30BaHHEeM (QyHKuui Mwurrar-
Jlepdnepa. (Ananuz npumenenus pynkuun Murrar-Jlepdnepa st pemieHus pazaHMUHBIX KIACCOB
npoOHBIX TuddepeHINaTbHBIX YPaBHEHUH. )

11. MogenupoBanue aHoManbHOH AUD(y3un ¢ TOMOIIBIO IPOOHBIX ONEPATOPOB U CHEIHATBHBIX
¢yukuuit. (MccnenoBanue mozeneit anomanbHol 1 dy3un ¢ UCIOIb30BAHUEM APOOHBIX MPOU3BOIHBIX
Y aHAIIM3 PENICHUHN C TIOMOINBIO CTICUATBHBIX ()YHKIIHIA. )

12. JIpoObHOe wHcCYHMCICHHE U BSI3KOYNPYTOCTh: MCIIONB30BaHME CHEIMAIbHBIX (YHKIMHA 1Is
MOJICIMPOBAHUS PEOJIOTUYECKHX CBOICTB MarepuaioB. (IIpuMeneHue ApoOHOTO HCYUCICHHUS U
CTHEUUANBHBIX (QYHKUIUH ISl MOJICTMPOBAHUS BI3KOYIIPYTOTrO MIOBEACHUS MaTepHaoB.)

13. IlpumeHeHHe cHENUATbHBIX (YHKUMN JUId pelieHus: APOOHBIX HHTETPAlIbHBIX YpaBHEHHM.
(M3y4yeHne METOAOB pELICHUS MHTETPATbHBIX YPaBHEHUI C IPOOHBIMH ONEpaTOpaMU U MCIOIb30BAHUE
CTELUANBHBIX (QYHKIHI.)

14. CrnemmaneHble (QyHKIIMM B JIpOOHBIX cucTeMax ynpasieHus. (PaccMoTpeHue npumMeHeHHs
CTeUUANbHBIX (YHKIUH 7151 aHAIN3a U CUHTE3a IPOOHBIX CUCTEM YIIPABIICHHSL. )

15. CnenmanbHble (YyHKIMU B 3a/adyax JAPOOHON AMHAMUKHU. (AHAIU3 MPUMEHEHUS CIelHaTbHbBIX
GbyHKIMH B 33/1a4aX MOACTUPOBAHNS MEXaHUUECKUX CUCTEM C IPOOHBIMH MTPOU3BOIHBIMHU. )

16. OGoOuieHHbIe crienuanbHble (YHKLIUHU: ONpE/IEICHUE, CBOWCTBA, NMPUIOKEHUS B JAPOOHOM
ucuncnenuu. (M3yueHnme o0O0OOLICHHBIX CHEUMANBbHBIX (QYHKIMA W HMX POJIM B TEOPHHU JPOOHBIX
OMepaTopoB.)

17. YucneHHble METOABI BBIYMCICHUS CIICHUATBHBIX (DYHKIUHN 171 3a1a4 JPOOHOTO MCUHCIICHUSI.

18. CBs3p crienuanbHBIX (PYHKIUI C TEOpUEH OPTOrOHAJIBHBIX MHOTOYIEHOB M MX MPUMEHEHHUE B
NpUOJIMKEHHBIX METOJaX pelleHHus APOOHBIX ypaBHeHHMH. (M3ydeHue CBs3u crienuanbHBIX (QYyHKIHUHA
OpPTOTOHAJIFHBIMU MHOTOWICHAMH W MX MPUMEHEHHE B YHCICHHBIX METOJaxX IJIs peIieHus: ApOOHBIX
YpaBHEHHUI.)

19. CneunanbHble (YyHKIIMM B MHOTOMEPHOM JpOOHOM HCYHCICHHMM W HMX HIpPUMEHEHHE B
MOJICIMPOBAaHUM MHOTOMEPHBIX IMpOIeccOB. (AHaIW3 MHOTOMEPHBIX JApPOOHBIX ONEpaToOpoB U
MCTIOJIb30BAHUE CIICIUANBHBIX (DYHKIMIA /11 X UCCIIEI0OBaHMA. )

20. CoBpeMeHHbIE HCCIIEOBAHUS M HOBBIE HANpaBJICHUS B 00JaCTH MPUMEHEHHUsS CHEIHaTbHBIX
GyHKUMH A7 ypaBHEHHUH € APOOHBIMH MpOU3BOAHBIMH. (O030p MOCIEAHUX HAYUHBIX JOCTHKEHUH U
NEPCIEKTUBHBIX HAMpaBJICHUI HCCIEAOBAaHUM B 0O0JACTH NPUMEHEHHUS CIEHUATbHBIX (QYHKIHMHA A7
IpOOHBIX YpaBHEHHUIA. )

Bonpocsr 1 3ayera:

1. O030p OCHOBHBIX CHEUMANbHBIX (QYyHKUIMH (ramMma, Oera, rumepreoMeTpuyeckue, (yHKIUU
beccens, Jlexxanapa, Mutrar- Jledpdnepa).

2. Uctopuyeckue aclieKThl 1 0071acTH MPUMEHEHUSI.

3. BBegenue B ramma-(hyHKIIHIO: ONpeesiCHHEe, CBOMCTBA, aHATUTHYECKOE TIPOI0JIKEHHUE.

4. AcumnroTrdeckue pasnoxkeHust ramma-QpyHkiuu (popmyna CTUpIHHTA).

5. MHTerpanpHble IpeAcTaBiIeHus TaMMa-QyHKIun (nHTerpan Diinepa I pona).

6. CBs13bp raMma-QyHKINU C (pakTopranom u 0000IIeHHBIM (PaKTOPHATIOM.

7. Onpenenenue Oera-pyHkun (MHTErpan dinepa I pona).
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8. CpoiicTBa OeTa-(pyHKIIMH: CUMMETPHSI, CBA3b C raMMa-()yHKIHEH.

9. UHTerpanbHble MpeacTaBIeHus OeTa-(yHKINH.

10. Bpruucnenue IpoOHBIX MPOU3BOAHBIX M MHTETPATOB MPOCTHIX (DYHKIHMI C HCIOIB30BaHHEM
ramMMa-QyHKIUH.

11. CBa3b 6era-QpyHKIUN ¢ 0000IIEHHBIMU HHTETPAIaMHU.

12. TIpumeps! IpUMEHEHUsI TaMMa- 1 O6eTa-(QyHKIIUH B PEICHUH UHTETPAIbHBIX YPaBHEHUH.

13. Ompenenenue pynkun Mutrar-Jleddepa.

14. CpoiictBa ¢pynkimn Mutrar-Jledduepa.

15. InTerpanpHble MpeICTaBICHMSL.

16. O6061menus Gpynkuun Mutrar-Jledgduepa: nByxnapamerpuueckasi, MHOTOIapaMeTpuyeckast.

17. CoticTBa 06001meHHbIX pyHKIKMN Muttar-Jleddnepa.

18. IlpexncraBienue pemieHui ApoOHBIX AU (EepeHIINaTBHBIX YPaBHEHUH C MOMOILIbI0 (YHKIUN
Murrar-Jleddnepa.

19. HWcnonb3oBanue ¢yHkuuid Mutrar-Jlepduepa B Momensx aHomManbHOW uddy3um,
BSA3KOYIPYTOCTH M JPYTUX MPOIECccax.

20. [Ipumenenne npeodpazoBanus Jlamnaca K pelIeHHI0 ypaBHEHHHA CO CIICUATBbHBIMU (DYHKITUSIMH.
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cTp. 9

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 MO BUIAM OLICHOYHBIX 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 1okaszareaeil U KpUTEPUEB OLICHUBAHUS KOMIIETEHIIMH IS 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

© ®I'BOY BO «Uenl'V»
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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 MPOLEAYPHI OLICHUBAHUS PE3yJIbTaTOB 00yUEHHsI 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:

npezanonaraet GopMUpOBaHUE KOMIIETCHIIMN HA BHICOKOM YPOBHE, TOTOBHOCTb K CAMOCTOSI TEIbHOU
npoeCCUOHATBHON  JIEATENBbHOCTH: (OPMUPYIOTCSI HABBIKM YCTAaHABIMBATh CBS3H MEXIY
Pa3NUYHBIMHM TOHATHSIMU U C JIPYTMMHU O0JAcTSIMU MaTEeMaTHKH, HaBBIKU JTOKAa3bIBaTh TEOPEMBI,
HaBBIKM CUCTEMAaTH3allMM JAHHBIX, HEOOXOAMMBIX JJIsl TPHJIOKEHHS IOJYyYCHHBIX 3HAHUHA B
Pa3NUYHBIX 00IACTSX.

CTYACHT CIIOCOOEH JIaTh IOJIHOE MPEeICTaBIeHNue 00 OCHOBHBIX MOHATHIX CHEIHUATbHBIX (DYHKIIHA,
UCTOJIb30BaTh MAaTEMAaTHUYECKUN SI3BIK, CHOCOOEH pemaTh 3aJaud M YHOPaXKHEHUsS, UCIONb3Ys
OTIpEeJICJICHUS], TEOPEMbI U TEXHUYECKUE TPUEMBI, (POPMYyITNPOBaTH 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;

CTYACHT CIIOCOOCH UCIOJNb30BaTh MAaTEMAaTUYECKHH S3bIK, CIIOCOOEH peliath 3aJadd U
YIPA)KHEHMsI, UCIIOJIb3Ys OIIPENEIICHUs, TEOPEMBI U TEXHUYECKUE IIPUEMBL.

CTYACHT CHOCOOEH J1aBaTh Pa3BEpHYThIE OTBETHI HAa TEOPETUYECKHE BOMPOCH AMCLUUIUIMHBI Ha
YPOBHE HE HUKE OLICHKH «yJIOBIECTBOPUTEIILHOY.

3. bBa3oBbIil ypOBEHb COOTBETCTBYET OLICHKE Y OBIETBOPUTENBHO:

npezanonaraetT GopMHUPOBAHNE KOMIIETSHIIMI HA HAYaJIbHOM YPOBHE: 3HAHUE OCHOBHBIX MTOHATUH U
TEOpEM CIELHUATBHBIX (QYHKUMH, HEOOXOIMMBIX Ul pElIeHHs 3aJad B Npo(ecCHOHANbHOM
NesTeTbHOCTH;

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

4. Hwuszkuil ypoBEHb COOTBETCTBYET OLIEHKE HEYAOBIETBOPUTEIIBHO.
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1. Passport of the assessment fund

Master’s program: 01.04.01 Mathematics.

Direction: Fractional Differential Equations.

Course: Special Functions.

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 “Special Functions” 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 provisions, properties and
methods of analysis of special functions
necessary for solving mathematical and applied
problems.

Be able to:

e Collect, analyze, and critically evaluate
information on the subject of special functions,
including their theoretical foundations,
properties, and applications in various fields of
science and technology.

Possess:

eskills in applying special functions to
construct, solve, and analyze mathematical
models describing 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 | Special functions |2 1-5 Open-ended
carry out | main theoretical question with a
research work in | provisions, detailed answer
the field of | properties and
differential methods of
equations analysis of
special
functions
necessary  for
solving
mathematical
and applied
problems.
1.2 be able to: | Special functions 2 6-10 Open-ended
Collect, analyze, question with a
and critically detailed answer
evaluate
information on
the subject of
special
functions,
including their
theoretical
foundations,
properties, and
applications in
various fields of
science and
technology.
1.3 possess: | Special functions 2 11-20 Open-ended
skills in question with a
applying special detailed answer
functions to
construct, solve,
and analyze
mathematical
models
describing

© FSBEI HE “CSU”
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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. Gamma function: various definitions and integral representations, their equivalence and
applications. (In-depth analysis of various definitions and representations of the gamma function, their
interrelation, application in fractional calculus.)

2. The beta function and its relation to the gamma function. Applications in the theory of fractional
calculus. (Detailed consideration of the properties of the beta function, its relation to the gamma function,
and the use of fractional derivatives and integrals in calculations.)

3. Hypergeometric functions and their special cases: properties, asymptotics, applications. (An
overview of various types of hypergeometric functions, their properties and representations, and their
application in solving differential equations.)

4. Degenerate hypergeometric functions: properties, representation, application in models with
fractional derivatives. (Analysis of degenerate hypergeometric functions, their connections with other
special functions and their application in fractional differential equations.)

5. Mittag-Leffler functions: various generalizations, properties and applications in the theory of
fractional differential equations. (A detailed study of generalizations of the Mittag-Leffler function, their
properties and their role in solving fractional differential equations.)

6. Special functions and Laplace transform: interrelation and application for solving fractional
differential equations. (Analysis of the use of the Laplace transform to solve problems related to special
functions and fractional equations.)

7. The Frobenius method and its application to find solutions to differential equations expressed in
terms of special functions. (The study of the Frobenius method and its application to finding solutions using
series expressed in terms of special functions.)

8. Integral representations of special functions and their application in the analysis of fractional
operators. (Detailed analysis of integral representations of special functions and their relation to integral
transformations and fractional operators.)

9. Application of gamma and beta functions in the calculation of fractional integrals and derivatives,
examples and analysis. (Consider examples of using gamma and beta functions to calculate fractional
derivatives and integrals.)

10. Solving fractional differential equations using Mittag-Leffler functions. (Analysis of the
application of the Mittag-Leftler function to solve various classes of fractional differential equations.)

11. Simulation of anomalous diffusion using fractional operators and special functions. (Investigation
of anomalous diffusion models using fractional derivatives and analysis of solutions using special
functions.)

© FSBEI HE “CSU”
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12. Fractional calculus and viscoelasticity: the use of special functions for modeling rheological
properties of materials. (Application of fractional calculus and special functions for modeling viscoelastic
behavior of materials.)

13. Application of special functions for solving fractional integral equations. (Study of methods for
solving integral equations with fractional operators and the use of special functions.)

14. Special functions in fractional control systems. (Consideration of the application of special
functions for the analysis and synthesis of fractional control systems.)

15. Special functions in fractional dynamics problems. (Analysis of the application of special
functions in problems of modeling mechanical systems with fractional derivatives.)

16. Generalized special functions: definition, properties, applications in fractional calculus. (Study of
generalized special functions and their role in the theory of fractional operators.)

17. Numerical methods for calculating special functions for fractional calculus problems.

18. The connection of special functions with the theory of orthogonal polynomials and their
application in approximate methods of solving fractional equations. (Study of the relationship of special
functions with orthogonal polynomials and their application in numerical methods for solving fractional
equations.)

19. Special functions in multidimensional fractional calculus and their application in modeling
multidimensional processes. (Analysis of multidimensional fractional operators and the use of special
functions to study them.)

20. Modern research and new directions in the field of application of special functions for fractional
differential equations. (An overview of recent scientific achievements and promising areas of research in
the field of application of special functions for fractional equations.)

Questions for the credit:

1. Overview of the main special functions (gamma, beta, hypergeometric, Bessel, Legendre, Mittag-
Leffler functions).

2. Historical aspects and areas of application.

. Introduction to the gamma function: definition, properties, analytical continuation.
. Asymptotic decompositions of the gamma function (Stirling formula).

. Integral representations of the gamma function (Euler integral of the second kind).
. The relation of the gamma function to the factorial and generalized factorial.

. Definition of the beta function (Euler integral of the first kind).

. Properties of the beta function: symmetry, relation to the gamma function.

. Integral representations of the beta function.

10. Calculation of fractional derivatives and integrals of simple functions using the gamma function.

11. The relation of the beta function to generalized integrals.

12. Examples of the use of gamma and beta functions in solving integral equations.

13. Definition of the Mittag-Leffler function.

14. Properties of the Mittag-Leffler function.

15. Integral representations.

16. Generalizations of the Mittag-Leffler function: two-parameter, multiparametric.

17. Properties of generalized Mittag-Leffler functions.

18. Representation of solutions of fractional differential equations using Mittag-Leffler functions.

19. The use of Mittag-Leffler functions in models of anomalous diffusion, viscoelasticity and other
processes.

20. Application of the Laplace transform to solving equations with special functions.

Neliie SBEN o) SN0, I SR OS]
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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

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 special functions, 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 special functions 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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01.04.01 MaTemaTnKa, HANPaBJIEHHOCTH «YPaBHEHHs ¢ IPOOHBIMH NPOU3BOAHBIMIY, POC no
aucuumiinHe «Cnenuaiabuble GyHKOun», 2026 r.H., ounas ¢popma o0yueHnmus.

01.04.01 Mathematics, Master's Program “Fractional Differential Equations”, evaluation found
“Special Functions”, enrollment year 2026, mode of study: Full-time.

®DoHI OLIEHOYHBIX CpPE€ACTB NUMCHMILIMHBI (MO}Iy.]IH) 0)106peH U PEKOMEH/10BaH:

ITpopekTop 1o yueOHOH paboTe yTBepxkaeHo 27.02.26 A.A. CanamaToB

Y4eHBIM COBETOM MAaTEMaTHY€CKOTO (baKy.TILTeTa

[Tporoxon 3aceqanust Ne 8 ot 19.02.2026

[Ipencenarens YdeHoro coBera

MareMaTH4ecKoro (akynpTeTa COIVIaCOBAHO A. C. CKkopbIHUH

3aceualmeM Ra(l)e[lpbl MaAaTEeMaTHY€CKOIo aHajim3a

ITporokon 3aceqanus Ne 7 ot 30.01.2026

3aBenyromui kapenpoi COIIaCOBaHO B.E. ®enopos

ABTOD (COCTaBUTEIIH) B.E. ®enopos

CTpykrypa ¢oHI0B OLIEHOYHBIX CPEICTB COOTBETCTBYET npuka3sy pekropa ®I'bOY BO «Heal ¥V» ot
27 centadps 2022 Ne573-1



