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1. Ilacmopt poHIa OLIEHOYHBIX CPEACTB

Hanpasnenue noarorosku: 01.04.01 Marematuxa.

Hanpasnennocts: YpaBHEHHS € IPOOHBIMH ITPOU3BOIHBIMU.

Jucuunnuna: HeauHelHble ypaBHEHHs] B YaCTHBIX IIPOU3BOIHBIX.

CemecTpsr: 3.

®opMa IpOMEKYTOYHON aTTECTALUU: 3a4ET.

bannpHO-peUTHHrOBass CHUCTEMa OLICHKM 3HAHUM CTYIEHTA 10 JUCLHUILIMHE BBICTPAUBACTCA HA OCHOBE
0aJUIOBOM OLIEHKH Pa3IMYHBIX (POPM AEATETBHOCTH CTYACHTOB.
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2. IlepedeHb (popMHUPYEMBIX KOMIIETCHIHM I

Nzydyenne nucuurummnabl «HenuHeiiHbIe ypaBHEHHS B YaCTHBIX IMPOU3BOJHBIX)» HAMPABICHO Ha
(dhopMUpOBaHHE KOMIIETEHIINH, MPUBEACHHBIX B TabmuIe 1.

Tabmuua 1. Pesyaprarel 00yueHHsI 10 TUCHUIUIMHE.

Kox u HaumenoBanue
komnereunuii coritacao ®I'OC

Nupukatopel 1OCTHXKEHUS
KOMIIETECHIINY COTJIACHO

IIepedens uIaHUPyEMBIX PE3YIBTATOB
00y4YeHHs MO JUCLIUIUINHE

U 3HAYUMBIX MpobIeM

(OIIOIT BO) OIIOIT BO
1 2 3

OIIK-1 Cnocoben popmynupoBars OIIK-1.1.  O6namaer | 3HaTh:

1 pCHIATh AKTYAJIbHBIC U 3HAYNMBbIC (I)yHIIaMeHTaJILHbIMI/I ® OCHOBHBIC IIOHATHA, TCOPEMbI U

MPOOJIEMBI MATEMATUKH 3HAHUAMH, METOJIBI TEOPUH HEJIMHENHBIX
HEOOXOMMMBIMH I | YpaBHEHWI B YAaCTHBIX MPOM3BOJHBIX,
GbopMyIIMpOBaHHUS W | BKIIOYas KJIAaCCU(PUKAIUIO
pELICHUS] aKTyaJbHbIX | ypaBHEHU, IMOHATHUSA CIIa0BIX

peleHuii, MeTo1bl (PYHKIIMOHAIHHOTO

MaTEMaTHKH. aHaJIM3a ¥ BAapUALMOHHBIE METOJBI, a
OIIK-1.2. TaK)K€ MX NPUMEHEHUS B Pa3INYHBIX
JemoHcTpupyeT o0jacTaX  MaTeMaTUKH W €€
YMEHUS pelIaTh | MPUIOKCHHUSIX.
aKTyaJbHBIE u | YMeTh:
3HAYUMBIC 3a/lavy, | e MPUMCHSATH aHATUTHYCCKUEC MCTOJBI
opmynpyemsie B | s peleHus HEJIMHENHBIX
paMKax YPAaBHEHMH B YaCTHBIX IIPOU3BOJIHEIX,
MATEMaTHYCCKUX HAYK. | BKIIHOYas METOL XapaKTCPUCTHUK,
OIIK-1.3. WmeeT | meron Mamoro mnapamerpa, METOMBI
HAaBBIKU PEIICHUA | (YHKIIMOHATHHOTO aHAIH3A.
AKTYyaJIbHBIX " | Bnagets:
3HAYMMBIX  TPOONCM | o HaphIKaMu CaMOCTOSITEIIBHOU
MaTCMaTHKH. IIOCTaHOBKH 51 HCCIIENOBAHUSA
MaTEMaTHYECKHUX 3a]1a4, CBSI3aHHBIX C
HEIMHEWHBIMM  ypaBHEHUSMHU B
YaCTHBIX TPOU3BOJHBIX.
MK-1 Crniocoben npoBoauThlIK-1.1  Jlemonctpupyet 3HaTh:
HaYYHO-UCCIICJOBATCIILCKYTO BHAaHUC OCHOBHBIX| ® OCHOBHEIC TCOPETUYCCKUEC
paboty B 00JIaCTUTEOPETUYECKHIX MOJIOKEHUSI W METOABl  TEOPUU
nudpepeHIMaNbHbIX yPaBHEHUH  [MOJOKEHUH M METOJOB B| HENIMHEHHBIX YPaBHEHMH B YaCTHBIX
obnacTu MPOBOJMMBIX| [IPOU3BOHBIX, BKJIFOYAsT 170
HAY4YHBIX UCCIIEIOBAHUM. | TIPUMCHEHHUE B obacTsax
K-1.2.  JleMOHCTpHUPYET (hyHKIMOHAILHOTO aHanmsa,
yMeHHsa cOopa M aHamu3a audQepeHIMaNbHbIX YPABHEHUM, U B
MHpOpPMAILIUY IO TEMaTHKe MIPOBOAUMBIX HAay4YHBIX
[TPOBOAUMBIX UCCIIEIOBaHUSIX.
MCCIICIOBAHUMN. YMers:
[1K-1.3. Nwmeet o sppexTuBHO cobuparh u
[PAKTHICCKUN OIBIT| aHaNM3MpPOBATh  WHPOPMALUIO U3
YCTaHOBJICHHUSI HOBBIX|
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Kox u HanmenoBanue

komnereunuii coritacao ®I'OC

Nuaukatopel 1OCTHXKEHUS
KOMIIETECHIINY COTJIACHO

IIepedyens uIaHUPYyEMBIX PE3YIBTATOB
00y4YeHHs MO JUCLIUIUINHE

(OIIOIT BO) OIIOIT BO
1 2 3
(bakToB ¥ Hay4YHBIX NyOJUKauil W JIpyrux
3aKOHOMEpPHOCTEH B MCTOYHHKOB o TEMaTHKe
o0sacTu HAy4HBIX HMCCIEA0BaHUN B obacTtu
MCCIIE0BAHUM. HEJIMHEHHBIX YPAaBHEHUM B 4YacTHBIX
MIPOU3BOJIHBIX.
Biagers:
® HaBBIKAMHU MIPOBEICHUS

CaMOCTOSTENIBHBIX HCCIENOBAaHUN B
00JIaCTH HEJIMHEWHBIX YpaBHEHUH B
YaCTHBIX IIPOU3BOJHBIX, BKJIIOYas
MOCTAaHOBKY 3a/1a4, (OpMyJIHpOBaHHUE
TUIIOTE3, TIOCTPOCHHUE JTOKA3aTEIIbCTB,
IIPOBEIEHUE YUCJICHHBIX
JKCIIEPUMEHTOB U HUHTEPIPETALHUIO
IIOJIyYEHHBIX PE3YJIbTATOB.
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3. CoaepxaHue OLEHOYHBIX CPEICTB M0 JUCHHUILINHE

3.1.Buabl 011eHOYHBIX CPeICTB

Tabnua 2. Bupl OIIEHOYHBIX CPEJICTB.

Kon, Ilepeyenn KonTposmpyemsbie | Cemectp | Homep HaunmeHoBaHue
HAaHMEHOBaHHe | IJIAHMPYEMBbIX TeMbl/ 3alaHus OLICHOYHOI 0
KOMIIeTCHIIUH pe3yJbTaToB pasaesibl CpeACTBa
COIJ1aCHO o0y4eHHUs 11O
Droc AMCUMILIMHE

OIIK-1 1.1 3HaTh: JIunelinble ul3 1-2 3aaHue OTKPBITOTO
Cnocoben OCHOBHBIE HEJIMHEeHHbIE TUIA C
(dbopMyaHpoOBaTh | TOHATHS, ypaBHEHHS pa3BEpHYTHIM

u pemaTh | TEOpeMBbI U OTBETOM
aKTyaJbHbIE ¥ | METO/bI TEOPUH
3HAYMMbIe HEJIMHEHHBIX
poOIeMbI YpaBHEHUH B
MaTeMaTUKU YaCTHBIX
MIPOU3BOIHBIX,
BKJTIOYAst
KJaccuukanu
10 YPaBHEHUH,
TIOHSATHUS
cladbIX
peuieHui,
METObI
(byHKINOHATIBH
Oro aHaju3a u
BapHallMOHHBIC
METO/BI, a
TaKXKe UX
NIPUMEHEHHS B
Pa3INYHbIX
obacTsax
MaTEeMaTUKHU U
ee
MPUIIOKECHHUSX.

1.2 ymers: JIunelinbie n 3 2-3 3azaHue OTKPBITOTO
IIPUMEHSITD HEJIMHEWHBIE THIA C
AHAJINTUYECKUE | YpaBHEHHUS pa3BEpHYTHIM
METOJIbI IS OTBETOM

pelieHus
HEJIMHENHBIX
YpaBHEHUU B
YaCcTHBIX
IIPOU3BOHBIX,
BKJIIOYAsl METOJL
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XapaKTepUCTHUK,
METOJ] Majoro
napamerpa,
METOIbI
(bYyHKIMOHATIBH
Oro aHaJu3a.

1.3 Baagern: | Cnaboe pemenue | 3 4
HaBBIKaMH KpacBoM 3aa4uu
CaMOCTOSTEIIbH
OM TOCTaHOBKU
M UCCIICAOBAHUS
MaTeMaTH4YEeCKH
X 3aj1auy,
CBSI3aHHBIX c
HEJIMHEHHBIMU
YpaBHEHUSIMU B
YaCTHBIX
MIPOU3BOHBIX.

3ajaHue OTKPBITOTO
THIIA v
Pa3BEPHYTHIM
OTBETOM

IIK-1 Criocoben | 1.1 3HATH:
MIPOBONTH OCHOBHbBIE

Cnaboe pemenne | 3 9
KpacBOM 3a1a4u

Hay4yHO-
HCCIIEI0BATEIBC
Kylo paboty B
obnacTu
muddepeHmas
HBIX YPaBHEHUN

TEOPETUUECKHE
MIOJIOKEHUS U
METOJIbl TEOPUH
HEJIMHENHBIX
ypaBHEHUH B
YacTHBIX
IIPOU3BOHBIX,
BKJIIOYasi ux
IIPUMEHEHUE B
obmacTsax
(bYyHKIMOHATIBH
Oro  aHauus3a,
maddepenunan
BHBIX
YpaBHEHUH, U B
IIPOBOJAUMBIX
HaY4YHBIX
HCCIIEI0OBaHUAX

3ajaHue OTKPBITOTO
THIIA v
Pa3BEpHYTHIM
OTBETOM

1.2 YMmern:
3G PEeKTUBHO
cobupartpb u
aHaJIM3UPOBAThH
UHPOPMALINIO
u3 Hay4HBIX
nyOnukanuii - u
APYTHX
MCTOYHHKOB TIO

Tononornueckuit
METOJ

1-4

3ajaHue OTKPBITOTO
THIIA v
Pa3BEpHYTHIM
OTBETOM
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TEMaTHKe
HCCIIEN0BaHUN B
obnacTtu
HEJIMHENHBIX
ypaBHEHUH B
YaCcTHBIX
ITPOU3BOJIHBIX
1.3 Baagers: | Tononoruueckui 3 10-11 3aaHue OTKPBITOTO
HaBbIKaMU METO]{ THIA c
IIPOBEJICHUS pa3BEpHYTHIM
CaMOCTOSITENIbH OTBETOM

BIX
UCCIIE0BaHUN B
obnacTu
HEJIMHENHBIX
ypaBHEHUH B
YacTHBIX
IIPOU3BO/IHBIX,
BKJIIOYast
IIOCTAaHOBKY
3ajad4,
¢bopmynrpoBaH
ue TUIIOTE3,
IIOCTPOECHUE
JI0Ka3aTeNbCTB,
IIPOBEJICHUE
YHUCJIEHHBIX
9KCIIEPUMEHTOB
u
UHTEPIIPETALINIO
IIOJIy4E€HHBIX
pE3YJIbTATOB

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

3.2.Conep:kaHue OLCHOYHBIX CPECTB

TeMbl JOKIIa0B:

. Henuuelinble ypaBHEHHS B YACTHBIX MPOU3BOIHBIX
. Henunelinbie cuctempl

. [Ipumepsl HENMHENHBIX 3a1a4

. YpaBHEHUE paBHOBECHUSI TJIACTUHBI

. [IpocTpancTBa HEMPEPHIBHBIX (PYHKITHIA

. Pemmienus nuddepeHnmanbHbIX ypaBHEHUH

. PemieHne kpaeBoii 3agaun

8. O0 uHTErpaTbHOM TOXIECTBE

NN N R W
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9. Oneparops! Hemsllikoro
10. CnaOsle pemienus
11. PerynsipHocTh craObIX penieHui

Bonpocs! 1 3ayera:

. Henuneiinple ypaBHEHHS B YaCTHBIX TPOU3BOIHBIX
. Henmmuelinbie cuctemsl

. [Ipumepsl HENMMHENHBIX 3a1a4

. YpaBHEHHE PaBHOBECHS TIACTUHBI

. IIpocTpancTBa HENPEPHIBHBIX (YHKIIUN

. Pemmienus nuddepeHnmanbHbIX ypaBHEHUH

. Pemrenne kpaeBoii 3agaun

. O06 uHTerpaIbHOM TOXKIECTBE

9. Cnabble perieHust

10. PerymsipHocTh crabbIX penieHui

11. IpoctpanctBo Cobonea

12. 1uddepennmanbabie onepaTopbl

13. Teopemsl CyLIECTBOBAHMUS

14. O6mue xpaeBbie ycnoBus 1ist AudpepeHnnanbHbIX YpaBHEHUH BTOPOTO MOPSIKa

0NN KW
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4. Ilopsinoxk mpoBeleHHs] U KPUTEPHH OLCHMBAHUS NPOMEKYTOUYHOM aTTeCTALMHI

4.1.11opsiaok npoBeeHUsi MPOMEKYTOUYHOM aTTeCTANMHA

[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 AONYHIICHHBIX

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 noxy4aer 0 6amtoB. MakcuManbHOE KOJTMYECTBO OAJUIOB 3a 3aueT — 0.

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

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

IIpn noxBeneHUM WTOrOB YUYMTBHIBAIOTCS PpE3yJIbTAaThl TEKyLIEH arrecranud, B Tom uwucie

noceraeMocts (MakcumyM 10 6anoB) U akTuBHas padoTa Ha nape (MakcumyM 10 Gansos). [TomyuenHsie
32 TEKYUIyI0 aTTeCTaluio Oajulbl CyMMHPYIOTCS ¢ OajulaMu, IMOJYYEHHBIMH 3a KaXIbld 3Tal NpU
MIPOXOXKICHUH IPOMEKYTOUHON aTTeCTAIUU:

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 OLICHUBAHUS PE3yJIbTaTOB 00yUEHHsI MHBAIMIOB U JIULL C

OrpaHUYEHHBIMU BO3MOXKHOCTSMU 37I0POBbsi 0003HAYCHBI B paboueil mporpaMme TUCIUILTHHBI (MOTYJIS).

YpoBHH c(HOPMHUPOBAHHOCTH KOMIIETCHIIUI OMPEAEISAETCS CIEAYIOMUM 00pa3om

1. Boicokuii ypoBeHb CHOPMHPOBAHHOCTH KOMITETCHIIUH COOTBETCTBYET OLICHKE OTJIMYHO:

npenmnoaraet GopMUPOBAHNE KOMIIETEHITNI Ha BEICOKOM YPOBHE, TOTOBHOCTH K CAMOCTOSATEIHHON
npoecCHOHABHON  JeSTENBHOCTH: (POPMHUPYIOTCS HABBIKM YCTAHABIMBATH CBS3H MEXKIY
Pa3TMYHBIMU TOHATUSMH M C JPYTMMH OOJIACTSMU MaTEMAaTUKU, HABBIKU JIOKA3BIBATH TEOPEMBI,
HABBIKM CUCTEMATHU3allMM JaHHBIX, HEOOXOMUMBIX IS TMPWIOKCHUS IOJYYCHHBIX 3HAHUN B
pa3IUYHBIX 00TaCTIX.

CTYJEHT CIIOCOOEH JaTh MOJIHOE MPECTaBIeHHE 00 OCHOBHBIX MOHITHIX HEIMHEWHBIX ypaBHEHUN
UCIOJIb30BaTh MATEMAaTHUYECKUI $3BIK, CIIOCOOEH peIllaTh 3aJauyd U YIPKHEHUS, UCIOIb3Ys
OTIpe/IeTICHUS], TEOPEMbI i TEXHHUECKHUE TPUEMBI, (OPMYITUPOBATH COOCTBEHHBIC BBIBOIBI.

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!

npenmnosaraet (GOpMUPOBAHHE KOMIIETCHIINI HA HAYAJILHOM YPOBHE: 3HaHHUE OCHOBHBIX MOHATHH U
TEOpEM YpaBHEHHMI B YaCTHBIX MPOU3BOJHBIX MPOCTPAHCTB, HEOOXOAUMBIX ISl PEIICHHS 33a/1a4 B
npodeccroHaBbHOM e TeTHbHOCTH;

CTYZAEHT CIIOCOOEH penIath 6a30Bble 3a1aun. KoamuecTBo 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: Nonlinear Partial Differential Equations.

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 “Nonlinear Partial Differential Equations” 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

FSBE (BPEP HE) BPEP HE
1 2 3

GPC-1 Able to formulateGPC-1.1. Possesses the Know:

and solve relevant andfundamental knowledge e the basic concepts, theorems and methods of

meaningful problems inrequired to formulate and| the theory of nonlinear partial differential

mathematics solve relevant and equations, including the classification of
meaningful problems in equations, concepts of weak solutions,
mathematics. methods of functional analysis and variational
GPC-1.2.  Demonstrates) methods, as well as their applications in

the ability to solve relevant]
and meaningful problems
formulated  within  the
mathematical sciences.
GPC-1.3. Has skills in
solving relevant and
meaningful problems in

various fields of mathematics and its
applications.

Be able to:

e apply analytical methods to solve nonlinear
partial differential equations, including the
method of characteristics, the method of small

parameter, methods of functional analysis.

mathematics. Possess:
e skills of independent formulation and
research of mathematical problems related to
nonlinear partial differential equations.
PC-1 Able to carry outPC-1.1 Demonstratess Know:

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.

e the main theoretical principles and methods
of the theory of nonlinear partial differential
equations, including their application in the
fields of functional analysis, differential
equations, and in ongoing scientific research.
Be able to:

o effectively collect and analyze information
from scientific publications and other sources
on research topics in the field of nonlinear
partial differential equations.

Possess:

ethe skills of conducting independent
research in the field of nonlinear partial
differential equations, including setting
problems, formulating hypotheses,
constructing proofs, conducting numerical
experiments and interpreting the results.
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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
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

GPC-1 Able to
formulate and
solve  relevant
and meaningful
problems in
mathematics

1.1 Know: the
basic concepts,
theorems and
methods of the
theory of
nonlinear
partial
differential
equations,
including the
classification of
equations,
concepts of
weak solutions,
methods of
functional
analysis and
variational
methods, as
well as their
applications in
various fields of
mathematics
and its
applications.

Linear and
nonlinear equations

1-2

Open-ended
question  with
detailed answer

a

1.2 Be able to:
apply analytical
methods to
solve nonlinear
partial
differential
equations,
including the
method of
characteristics,
the method of
small
parameter,

Linear and
nonlinear
equations

2-3

Open-ended
question  with
detailed answer

a
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methods of
functional
analysis.
1.3 possess: | Weak solution of a 4 Open-ended
skills of | boundary value question with a
independent problem detailed answer
formulation and
research of
mathematical
problems related
to nonlinear
partial
differential
equations.
PC-1 Able to| 1.1 Know: the | Weak solution of a 9 Open-ended
carry out | main theoretical | boundary value question with a
research work in | principles and | problem detailed answer
the field of | methods of the
differential theory of
equations nonlinear partial
differential
equations,
including their
application  in
the fields of
functional
analysis,
differential
equations, and
in ongoing
scientific
research
1.2 Be able to : | Topological 1-4 Open-ended
effectively method question with a
collect and detailed answer
analyze
information
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1.3 Possess: the | Topological 3 10-11 Open-ended

skills of | method question with a
conducting detailed answer
independent
research in the
field of
nonlinear partial
differential
equations,
including setting
problems,
formulating
hypotheses,
constructing
proofs,
conducting
numerical
experiments and
interpreting the
results

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:

. Nonlinear partial differential equations
. Nonlinear systems

. Examples of nonlinear problems

. Plate equilibrium equation

. Spaces of continuous functions

. Solutions of differential equations

. Solving the boundary value problem
. On the integral identity

. Nemytsky Operators

10. Weak decisions

11. The regularity of weak decisions

O 0 I DN W~

Questions for credit:

1. Nonlinear partial differential equations
. Nonlinear systems

. Examples of nonlinear problems

. Plate equilibrium equation

. Spaces of continuous functions

. Solutions of differential equations

. Solving the boundary value problem

. On the integral identity

(e BN Ee) NV, I -NRUS I \O]
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9. Weak decisions

10. The regularity of weak decisions

11. Sobolev Space

12. Differential operators

13. Existence theorems

14. General boundary conditions for second-order differential 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

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 nonlinear equations
using 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 partial differential equations of spaces 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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