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1. Ilacmopt poHIa OLIEHOYHBIX CPEACTB

Hanpasnenue noarorosku: 01.04.01 Marematuxa.

Hanpasnennocts: YpaBHEHHS € IPOOHBIMH ITPOU3BOIHBIMU.

Huctummza: Cemunap «I pynmnoBoii ananu3 auddepeHnnanbHbIX ypaBHEHUI.

Cemectpsr: 1,2,3.

dopma npoMeKyTOUHOU aTTecTauuu: 3a4eT (1,2 cemectp), sxk3ameH (3 ceMecTp).

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

Wzyuenne pucuumuabsl «Cemunap «I'pynmoBoil aHanu3 audQepeHnnanbHbIX  ypaBHEHHI»»
HaNpaBJIeHO Ha (OPMHUPOBAHNE KOMITETCHIIUH, TPUBEIEHHBIX B TabmLe 1.

Tabmuua 1. Pesyabprarel 00yueHHs! 10 TUCHUIUIMHE.

Kox n nvanmenoBaume
KOMIIETEHIIUN COTJIACHO

Nuaukatopel 1OCTHXKEHUS
KOMIIETECHIINHU COTJIaCHO

IlepeueHs TIaHUPYEMBIX PE3YJIbTATOB 00YUEHHUS

CUTYyaLlHH.

drocC OIIOII BO 10 AUCUHUIUIMHE
(OIIOIT BO)
1 2 3

YK-1 CrnocobenYK-1.1. Kputnuecky| 3HaTh:

OCYIICCTBJIATD AHATM3UPYET TIPOOJIEMHYIO| OCOOCHHOCTH KPHUTHYECKOTO aHalu3a

KPUTHYCCKU AHAJIA3CUTY Ao C LOCIIBIO| pa3IUYHBIX POOJIEMHBIX CUTyauui

NpoOJIEMHBIX CHTYalUHBBIPAOOTKI CTpaTEeTuH| TPYIIIOBOTO aHAIM3A.

Ha OCHOBE CHUCTEMHOTOJICUCTBUN, apTYMEHTUPOBAHO Y METh:

M0IX0/1a, BBIPA0ATHIBATH(DOPMYIHPYET COOCTBEHHBIC o NPUMEHATh ~ KPUTHYECKUM  aHAm3,

CTPaTErHio JICHCTBUH  (CY/KIAECHHS M OLICHKH. CHCTEMATHU3ALUI0 U 00001IeHre HHpOpMAIHH
YK-1.2. Ucnone3yeT pns  pemreHus  mpoOGNeMHOM  CHTyanuw,
KPUTHYCCKU aHaJI3, apryMEHTHUPOBAHO dbopMynupoBaTh
CUCTCMAaTHU3alMIO 4 coOCTBEHHBIE CYX/ICHUS U OLICHKH.
0006menne  uHGOpMauMY Baners:
JUISL PELICHNs MPOOIEMHON o HaBbIKAMM  KPUTHYECKOIO  aHAJIM3a

NpOOJEMHBIX CUTyallUi C LEJbI0 BBIPAOOTKH
CTpaTEruu JCUCTBUN.

TK-1 CriocobeH|
MPOBOANTH Hay4HO-
MCCIIEI0BATEIBCKYIO
paboty B  obOmacTy|
i epeHranbHbIX
YpaBHEHUUI

T1K-1.1 JleMoHCTpHpYET|
3HAHUE OCHOBHBIX|
TEOPETUUYECKUX IOJ0KEHUH
M METOAOB B  00JacTy|
[IPOBOIUMBIX Hay4HBIX
MCCJICIOBAHUM.

T1K-1.2. JleMoHCTpHpYET|

yMeHusi cOopa M aHanM3a
MHpOpMAlUd TIO0 TEMaTHKe
MPOBOJIUMBIX UCCIICOBAHUM.

T1K-1.3. Nwmeer
[IPAaKTUYECKUI OIIBIT|
YCTAHOBJICHHS HOBBIX
(akTOB M 3aKOHOMEPHOCTEH
B obnactu Hay4HBIX
MCCIICIOBAHMMN.

3HaTh:

J 3HATh OCHOBHBIE ITOJIOKEHUS IPYTIIOBOTO
aHanu3a 1u¢depeHIralbHbIX YPaBHEHUH.
YMers:

. yYMETh TNPHUMEHATH METOJIbl I'PYMIIOBOTO
aHanmu3a auddepeHInanbHBIX ypaBHEHUH B
HAYYHBIX UCCIICOBAHMSIX.

Bunaners:

J BJIAJICTh HaBBIKAMU pereHus
mudQepeHIManbHbIX  YpaBHEHUH MeTolaMu
IPYMIIOBOTO aHAIN3a.
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3. CoaepxaHue OLEHOYHBIX CPEICTB M0 JUCHHUILINHE

3.1.Buabl 0O11eHOYHBIX CPeICTB

Tabnua 2. Bupl OIIEHOYHBIX CPEJICTB.

Kon, Ilepeyenn KonTposmpyemsbie | Cemectp | Homep HaunmeHoBaHue
HaNMMEHOBaHMe | TUIAHMPYEMBIX TeMbl/ 3alaHus OLICHOYHOI 0
KOMIEeTeHI[HH pe3yJabTaToB pasaesibl CpeACTBa
COIJ1aCHO o0y4eHHUs 11O
Droc AUCHHUILIMHE
YK-1 CrnocoGen | 1.1 3HaTh: — T'pynnst 1 1-37 3aganue OTKPBITOTO
OCYIIECTBIISATh 0COOEHHOCTH JI0ITyCKaeMbI€e THIIA c
KPUTHYECKHHA KPUTUYECKOTO maddepenunan pa3BEpHYTHIM
aHaIn3 aHaIM3a bHBIMH OTBETOM
pOOIEMHBIX Pa3INYHbIX ypaBHEHUSAMU
CUTYyalun Ha | IpOOIEeMHBIX
OCHOBE CUTyaLui
CHUCTEMHOTI'O IpyHIOBOTO
MOJIX0/1a, aHaIun3a.
BbIpaOaThBaTh | 1.2 yMeTh: — T'pynnst 1 1-37 3aJaHue OTKPBITOTO
CTpaTeruio NPUMCHATD JIoIrycKaeMbIe TuIa ¢
JIeHCTBUMA KPUTHUYECKHUM g depeHuan Pa3sBEPHYTHIM
aHaJm3, BHBIMHU OTBETOM
cucTeMaTH3alu ypaBHEHUSMHU
10 1 00001ICHNE
uHpopMauu
IUISL peLIeHHUs
poOIeMHOMN
CHUTYaIlUH,
apryMeHTHpOBa
HO
¢bopmynrpoBaTh
COOCTBEHHBIE
CYX/ICHUS
OLICHKH.
1.3  Baagerb: | — Opnomapamerp | 2 1-27 3ajaHue OTKPBITOTO
HaBBIKAMU NYECKHe THIA C
KPpUTHYCCKOI'O rpynmnbl Pa3BCPHYTHIM
aHammn3a npeoOpa3oBaHu OTBETOM
POOIEMHBIX i
CUTYyaLHi c
LIENbIO
BBIPAOOTKHI
CTpaTeruu
JEUCTBUN.
IIK-1 Crocoben | 1.1 3uare: | — Opnomapamerp | 2 1-27 3ajaHue OTKPBITOTO
MIPOBOJIUTH 3HAaTh OCHOBHBIE WYECKUE THIA C

© ®I'BOY BO «Uenl'V»




MUMNHOBPHA VKN POCCUI

DenepanabHOE TOCYIapCTBEHHOE OIOKETHOE

0o0pa3oBaTeNbHOE YIPEKICHUE BRICIIIETO 00pa30BaHUs

«HemsbrHcknii rocynaperenHsii yausepcure» (PI'BOY BO «HenlYy)

Y

DOoHJ] OLICHOYHBIX CPEACTB A MIPOMEXKYTOUHOH aTTecTay 1o aucnuiuinHe (Moayimo) "Cemunap «I pymmoBoit
aHanu3 nuddepeHIanbHbIX YpaBHSHHI» " 10 HANIpaBJICHUIO TOATOTOBKH (crenuansHocTn) 01.04.01 cTp. 6

"MaremMartuka" HanpasieHHOCTH (mpodrutio) Ypasuenus ¢ qpobusvu nponsBoausivu PI'BOY BO «YHenl 'Y

Hay4YHO- MIOJIOKECHHS TPYTIIBI pa3BEepHYTHIM
HCCIIEIOBATENbC | TPYIIIOBOIO npeoOpa3oBaHu OTBETOM
Kylo paboTy B | aHanmu3a i
obnacTu maddepenunan
muddepeHrans | bHBIX
HBIX YPAaBHEHUU | ypaBHEHUH
1.2 Ymers: OcHoBHbIE 1-26 3azaHue OTKPBITOTO
YMCTb rpynmnbl THIIA C
IIPUMEHATh KOHKPETHBIX PasBCPHYTHIM
METO/IbI cHCTEM OTBETOM
IPYyIIIOBOIO ypaBHEHUN
aHammn3a
maddepenunan
BHBIX
ypaBHEHUH B
HaY4YHBIX
HCCIIEI0OBaHUAX
1.3 Baagers: | — OcHOBHBIE 3 1-26 3ajaHue OTKPBITOTO
BJIAJIETh TPYTIIBI TUIA c
HaBbIKAMH KOHKPETHBIX Pa3sBEPHYTHIM
pelieHus cHCTEM OTBETOM
muddepeHman ypaBHEHUIA
BHBIX
YpaBHEHUH
METOJIaMU
IpyIIOBOIO
aHaIm3a

Tunosele 3agaHus, KPUTEPUUM U II0KA3ATEIM OLICHUBAaHUSA B PAMKaX TEKYLIETO KOHTPOJIA
NpEeJCTaBICHBI B paboueil mporpamme AUCHUILTUHBI (MOyJs). [ToHbBIE KOMIUIEKTHI OLIEHOYHBIX CPE/ICTB
¥ KOHTPOJIbHO-U3MEPHUTEIBHBIX MaTePHAJIOB XpaHATCS Ha Kadepe.

3.2.Conep:kaHue OLCHOYHBIX CPECTB

Tembl TOKIa70B:

1.Teopus JIu. CBolicTBa yMHOXEHHS.

2.JIokanbHBIN H30MOPPU3M.

3.YpaBHenus u nepsas reopema Jlu.

4.Kanonnyeckoe ymMHOKeHUE. KaHOHWYECKUi H30MOPHU3M.
5.'omomMopdU3Mbl KAHOHUYECKUX TPYIIIIHI.

6.Bropas treopema JIu. Anredpst Jlun.

7.CTpyKTypHBIC KOHCTAHTHI. [ oMOMOp(U3MBL.

8.Ilonanre6psr. @akTopanredpa. CTpyKTypHbIE IPU3HAKH MOJANTe0p.
9.Knacce! anre6p JIu. Pagukan. Teopema Jlesu.
10.IIpucoeaunénnas anredpa. Anredpa nuddepeHpoBaHui.
11.EcTecTBeHHBIN TOMOMOP(HU3M.
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12.IIpencraBnenue anredpoii Jlu onepatopos.
13.BuyTtpennue aBromopduzmsl. Popma Kusunra.
14.CtpyxTypHble cBoiicTBa. OnTUMalIbHBIE CHCTEMBI Ioganre0p. Masbie pa3MepHOCTH.

Ilepeuens BonpocoB k 3auery 1 cemectp

. Onpenenenus U MpUMepsl OTHOMIAPAMETPUUYECKHUX TPYII TPeoOpa3oBaHUM.
. HenpepsiBHOCTB

. I'pynna nepenocos

. I'pyninbl TuHEHHBIX TOMEOMOP(HU3MOB

. I'pynnia pactskeHuit

. I'pynnia Bpamenuit

. JIokanbHas Teopus

. JlokanbHas rpynna Jlu

9. IlpoekTuBHas rpynna

10. ITogoGue rpym

11. KacarenbHoe BEKTOpHOE T10JIE

12. YpaBuenue JIn

13. Tlonobue xacaTeabHBIX TOJEH

14. Un¢puHuTE3MMaIBHBIN oniepaTop

15. 3agaya 0 MOCTPOEHUU TPYIIIBL.

16. CooTBeTcTBUE TPYNI U BEKTOPHBIX M1OJIEN

17. Onepatop rpynmnsl. IHBapuaHTHOCTB onepaTopa
18. uBapuaHThl 1 MHBapUAHTHBIE MHOTO00pa3us

19. IlponomxeHue NpeacTaBiIeHNs IPYIIIIbL.

20. KoHKOMHUTaHTbI U HHBapUAHTHI

21. UnBapuanTsl rpymnmsl Jin

22. Kputepuii ”HBapHaHTa

23. YHuBepcaabHbIi MHBAPUAHT

24. KoneuHoMepHbIi ciayyail. [Ipumepsl ”HBapHaHTOB
25. Teopema o mogo6uu. Cnencreus

26. luBapuaHTHBIE MHOTO00pa3us. PerynspHo 3aaHHbIe MHOTOOOpasus
27. Kputepuii uHBapuanTHOCTH. [Iprmepsl

28. Teopust mpooIKEHUS.

29. IlpocTpaHCcTBa TOTWIMHEHHBIX OTOOpAKECHHIA

30. IIponomkeHus: IpOCTpPaHCTBA

31. [Iponomkenue oneparopoB 1udhepeHInpOBaHNS
32. [Ipogomkenue mpeodpa3zoBaHus

33. OCHOBHOE CBOMCTBO MPOIOJIKEHUS

34. IIponomkeHue TpymnIbl

35. [Iponomkenre HPUHUTE3UMAIBHOTO OTepaTopa
36. CtannapTHble KOMMYTaTOPbI

37. Koneunomepsslii ciayyvaii. [Ilpumepst. Anddepennnansupie ”HBapUaHTHI
IlepeueHb BONPOCOB K 3a4€Ty 2 CEMECTP

1. Onpenenstoniye ypaBHEHUs

2. Cucrema quddepeHnnanbHbIX ypaBHeHUH. OCHOBHOE ONpezieNiCHHE
3. YcioBue MHBapUAHTHOCTH

4. Onpenensiouiye ypaBHEHUs

0NN KW
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5. OcHoBHas rpynna

6. JleiicTBus Ha peweHusx. [Ipon3BoacTBO pemeHnid. AIropuTm.
7. 3amaga rpymnmnoBoii KiacCupuKauu

8. IIpeoOpazoBanus ypaBHEHHS

9. [Ipon3BONBHBIN 2JIEMEHT

10. IIpeoOpazoBaHusi IKBUBATICHTHOCTH

11. 3agaua knaccudpukanuu

12. Onucanue nporecca peneHus

13. HenuneliHnas TemaonpoBOAHOCTb

14. Cnyyail nuHEHOTO ypaBHEHUS

15. Anre6pa JIu onepatopos

16. Kommyratop. JleficTBue Ha 0TOOpakeHUE
17. Anrebpanueckue cBoiicTBa. OnpeneneHus
18. CTpyKTypHBII TEH30p

19. Jluneiinsie oroOpaxkeHus anredp Jlu

20. Kpurepuit usomoppuzma

21. 'HBapHaHTHOCTh OTHOCUTEIHHO MOA00HS
22. I'pynoBoil KOMMyTaTop

23. Jlonmyckaemble OnepaTophbl

24. IIponomkeHrne KOMMyTaTopa

25. lonyckaemsle anredpsl JIn

26. JIuHeliHble ypaBHEHUS

27. AGCTpaKkTHBIE ONPEICISAIONINE YPaBHEHUS

IlepedyeHb BOPOCOB K 3K3aMEHY 3 CEMECTp

. O6pIkHOBEHHBIE MU PepeHIInanbHbIe ypaBHEHUS

. Cuctema ypaBHeHHH TIEpBOTO MOPSAKA

. Onpenenstoniyie ypaBHEHUS

. AHanu3 o0I1ero peneHus

. CtpykTypa ocHOBHOU anredpsr JIu

. IloHmxeHue pa3MepHOCTH YpaBHEHUS

. YpaBHEHHS BBICIIUX MOPSIIKOB

. YpaBHEHHE BTOPOIO MOPSAKA

. IlonHble cucTeMbl

. JIuneitHoe ypaBHEHUE BTOPOTO MOPsAKA C ABYMSI HE3aBUCUMbBIMU NIEPEMEHHBIMH
. ITocTanoBka 3aga4u

. MuBapuantsl Jlamnaca. Pspg Jlamuiaca

. Onpenenstoniyie ypaBHEHUs

. AHanu3 o0I1ero peneHus

. Knaccugukanmonnas reopema

. ITapabonuyeckast HopmasibHas popma

. Knaccugukanus napadonuueckux popm. KnaccupukamoHHslil pe3ybTar.
. YpaBHEHHS TOTPAHUYHOTO CIIO0S

. IlpenBaputensHas unpopmaius od oneparope

. Onpenenstoniyie ypaBHEHUs

. Ob1mee pemieHue

. Cyyaii 3agansoro nasnenus. [ pynmnoBas kiaccuduxanms

0NN KW~
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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
3aJJaHUE BBIMOJIHEHO C OIIMOKaMH, TO OaJlIbl CHIDKAIOTCS B 3aBUCUMOCTH OT KOJMYECTBA JOMYIICHHBIX
omu6Ook. Ecnu nomymiena ongHa omuoOKa, TO 3JaHUE OIEHUBASTCS 2 OalljlaMu, JOMYIICHBI B OMMOKH — 1
6amn. Ecnu momymieHo 6omee IByX OMMOOK B 3aIaHUU WK CTYACHT HE BBIITOJHUI KaKOe-Tu00 3aaHNe U3
Ounera, To 3a Hero oH noxy4vaet 0 6amtoB. MakcuManbHOE KOJTMUECTBO OAUIOB 3a 3a4ueT — 0.

Ha sk3ameHne BeIaeTcs 2 BOIpoca U3 CIHUCKa BOIPOCOB 110 TEMaM NMPAKTHUECKUX 3aHATHH.

[TpomomkuTenbHOCTh dK3aMeHa — 90 MHMHYT. 3a KaK[0e BBIIOJIHEHHOE 3aJaHue OWiieTa CTYJCHT
MO>KET MOIy4uTh 0T 1 10 3 GamoB. Eciu 3aganue BHIIOIHEHO MPAaBUIIBHO, TO OHO OLIEHUBAETCS 3 OaIamH.
Ecnu 3ajmaHue BBIMOMHEHO € OMMOKaMH, TO Oalibl CHHXKAIOTCA B 3aBHCUMOCTH OT KOJIMYECTBA
JOMYIIeHHbIX omnoOoK. Ecnu nomyiena ogna ommoka, To 31aHie OLeHUBAeTCs 2 OaiaMu, JOMyIEHBI 1BE
omnOku — 1 6amt. Eciiu nomymieno 6osiee IBYX OmMOOK B 3aJaHUX UITH CTYACHT HE BBITIOJIHUI KaKoe-TH00
3ajaHue U3 OmeTa, To 3a Hero oH noxyvaer 0 OannoB. MakcuManbHOE KOJIMYECTBO OAIOB 3a 3K3aMeH —
6.

4.2. Kputepuy OLleHUBAHMSA IIPOMEKYTOYHOM aTTECTALMH 110 BHIaM OLCHOYHBIX CPeCTB

Bricokuii ypoBeHb Cpennuii ypoBeHb ba3oBbIi1 ypoBeHB Hwuskuii ypoBeHb
OCBOCHUS OCBOEHMSI IPOBEPSAEMBIX OCBOCHHUS OCBOEHHUS MPOBEPSIEMBIX
MIPOBEPSIEMBIX KOMIIETEHITUI MIPOBEPSIEMBIX KOMIETEHIUH
KOMIIETCHIINH KOMIIETCHIIUH
6 GaoB 5 6annos 4 6amna 0 — 3 6amna

OO6yuatomuiics Oo6yuatomuiicst rpamotHO | OOyuaromuiicst umeer | OOyJarOIUNACS HE 3HACT
IIOCJIEJOBATENBHO, Y IO CYUIECTBY M3JIaraet |3HaHUs TOJBKO OCHOBOTIOJIATAOIINX
IPAMOTHO U JIOTUUECKHU |MaTepua; BlaieeT OCHOBHOI'0 MaTepuaia, |BOIPOCOB U3y4aeMOro
CTPOMHO U3JIaraeT OCHOBHBIMU HO HE YMEET JeaTh Kypca Win
MaTtepua; BlaJeeT MaTeMaTH4e€CKUMHU BBIBOJIOB U 3HAYUTEIBHOUN YacTu
OCHOBHBIMU METOJIaMU; HE JIOMYCKAET |0Ka3aTeIbCTB; MIPOTrpaMMHOT0
MaTeMaTH4e€CKUMHU CYIIECTBEHHBIX OIIMOOK, |IOMyCKaeT OIMNOKH, Marepuaa; 10ImycKaeT
METOJIaMU U HO UCHBITHIBAET MIPUBOJIUT OIMOKHU, OOHAPYKUBAET
aJITOPUTMAMM PELIEHUs |3aTPyJHEHUS B BBIBOAAX |HEIOCTATOYHO HEyMEHHUE UX
3a/1a4; yMEeT CTPOUTh | M JI0Ka3aTelbCTBAX; MpaBUJIbHBIE WCIIPABJISATh; HE MOXKET
MaTeMaTH4eCKUe yMEET NPUMEHSTh (bOpMYITHPOBKY; C yBSI3aTh TEOPHUIO C
MOJIEJH, YBSI3bIBaTh OCHOBHBIC MMOJOXKEHUS U | TPYZIOM YBSI3bIBAET MPaKTUKOM.
TEOPUIO C IPAKTHKOHN, | POPMYIIBI TSl pEUICHHS] | OCHOBHBIC TIOJIOKCHHUS
MOKa3bIBAET YMEHUE 3a1ad. C TIPAKTUKOM.
MIPUMEHSATH 3HAHUSI.

OnucaHue nokaszaTeneil 1 KpUTeprueB OLIEHUBaHUST KOMIIETEHLIUN JJIs TOKJIaa:
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B cemectpe 2 noknana. Ha noknan orBoautcs 15-20 MuHYT B KOHILIE naphl (Kaxayro napy 1 nqokmnan).

Kaxnplii CTYyIEHT TOTOBUT JOKJIA 10 OJJHOW U3 MPEITIOKEHHBIX TeM. MakcuManbHOE KOJIMYECTBO OaJIOB
3a gokanasl - 20.

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

ITonHOTa NOKIaAa OLEHUBAETCS 110 CIAEAYIOIIUM KPUTEPUSIM:

1. IlosnHOTA HM3710’KEHUS TEOPETUUECKOI0 MaTepraia

2. JlocTaTOuHOE KOJIMYECTBO PUMEPOB K TEOPETUUECKOMY MaTepraly

3. IIpuBeneHbI IpUMEPHI K ONPEACIECHUSIM U TEOPEMaM

4. IlpuBeeHbl KOHTPIPUMEPBL, AEMOHCTPUPYIOIINE IPU KAKUX YCIOBUSAX HE IPUMEHUMBI TEOPEMBI.

4.3.Pe3yabTaThl IPOMEKYTOYHOM ATTECTAMHA U YPOBHHU C()OPMHUPOBAHHOCTH KOMIIeTeHIM I

IIpy mnojaBeneHMM HUTOTOB YUYMUTBHIBAIOTCS pe3ylbTaThl TeKylled arrecranuuu. I[lomydeHHble 3a

TEKYyIIyI0 aTTeCTaluio Oalibl CyMMHPYIOTCS € OajlaMH, MOJYYEHHBIMH 3a KaXIbli 3Tanm mpu
IIPOXO0KICHUH IIPOMEKYTOYHOU aTTECTALUHU:

Ouenka "He 3auTeHO" BRICTaBIsAeTCS 32 21 ¥ MeHee 0allIoB;
Ouenka "3auteHo" BrIcTaBseTcs 3a 22 u 0ojee OaIoB:
22-26 6amnoB (ypoBeHs 1);

27-30 6aynoB (ypoBeHb 2);

31-36 6amioB (ypoBeHb 3).

IIpy mnojaBeneHMHM WTOTOB YUYMUTBHIBAIOTCS pe3ylbTaThl TeKylled arrecrauuu. I[lomydeHHble 3a

TEKyIIyI0 aTTecTaluio Oaibl CyMMHPYIOTCS € OajlaMM, MOJYYEHHBIMH 3a KaXIbli 3Tanm mnpu
IIPOXO0KICHUH IIPOMEKYTOYHOU aTTECTALUHN:

Onenka "He ynoBrneTBopuTeabHO" BhICTaBiseTcs 32 13 u MeHee 0aios;
Onenka "Y noBneTBopuTenbHO" BeIcTaBisercs 3a 14-17 6aos (yposens 1);
Onenka "Xopomo" BeicTaBisercs 3a 18-21 6amnos (ypoBeHs 2);

Onenka "O1anyHo" BHICTaBIIsICTCS 32 22-26 6ayioB (ypoBEHb 3).

OcoOeHHOCTH TPOBEICHUH MPOLEAYPbI OLICHUBAHUS PE3yJIbTaTOB 00yUEHHsI MHBAIMIOB U JIULL C

OrpaHUYEHHBIMU BO3MOXKHOCTSAMU 37I0POBbsi 0003HAYECHBI B paboueil mporpaMme TUCIHUILTHHBI (MOIYJIS).

1.

YpoBHU chOpMUPOBAHHOCTH KOMIIETEHIMH ONpEAEIsIeTCs CIEAYIOIINM 00pa3oM
Bricokuii ypoBeHb c(pOPMHUPOBAHHOCTH KOMIETEHIIUI COOTBETCTBYET OLICHKE OTIMYHO:

- mpeamnojaraeT GOpMHpPOBAHUE KOMIIETEHIIMI Ha BHICOKOM YPOBHE, FTOTOBHOCTb K CAMOCTOSATEIBHOM

npoeCCUOHATBHON  IEATENBbHOCTH: (OPMUPYIOTCSI HABBIKM YCTAaHABIMBATh CBS3H MEXIY
Pa3NUYHBIMHM TOHATHSIMU U C IPYTMMHU O0JAcTAMU MaTeMaTHKH, HaBBIKU JTOKAa3bIBaTh TEOPEMBI,
HaBBIKM CHUCTEMAaTH3allMM JAHHBIX, HEOOXOAMMBIX JJIsl TPHJIOKEHHS IOJyYCHHBIX 3HAHUHA B
Pa3NUYHBIX 00IACTSX.

- CTYACHT CII0COOCH AaThb IOJHOC NPCACTABJICHUC 00 OCHOBHBIX ITOHSATHSIX TpynroBoro aHaliuisa,

UCTOJIb30BAaTh MATEeMaTHUYECKUH SI3BIK, CHOCOOEH pemiaTh 3aJaud M YHOPaXKHEHUs, UCIONb3Ys
OTIpeJICJICHUS], TEOPEMbI U TEXHUUECKUE TPUEMBI, (POpMYyITNpOBaTH COOCTBEHHBIE BHIBOIBI.

2. CpenHuii ypoBEHb COOTBETCTBYET OLIEHKE XOPOILIO:

- mpeamonaraeT (GOpMUPOBAHWE KOMIIETCHIIMH Ha 0OoJiee BBICOKOM YypOBHE: (QOpMUpPYETCS

KOMIUJICKCHOC 3HAaHWUC CBA3UW MCKAY PA3JIMYHBIMHU TIIOHATHAMU W C JAPpYTUMU obnacTIMu
MaTCMaTUKH, HABBIKU JOKAa3bIBATb TCOPCMBI;
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- CTYIOEHT CHOCOOEH HCHOJb30BaTh MAaTEMaTHUECKUH S3BIK, CIIOCOOCH pelarh 3aJadd |
YIPaXXHEHMsI, UCIIOJIb3Ysl ONPEEIICHNUS, TEOPEMBI M TEXHUUECKHE TPUEMBI.

- CTYIEHT CIocOoOEH JaBaTh pa3BEPHYTHIE OTBETHl HA TEOPETHUECKUE BOIMPOCHI TUCHUIUIMHBI Ha
YPOBHE HE HUXKE OLEHKU «YJOBJIETBOPUTEIBHO.

3. bBa3oBbIil ypOBEHb COOTBETCTBYET OLICHKE Y OBIETBOPUTENBHO!

- mpexnoiaraet (JOpMHUPOBAHHE KOMIIETCHIIMI Ha HAYaJIbHOM YPOBHE: 3HAHWE OCHOBHBIX IMOHITUN
TEOpEeM TpYIMIOBOrO aHalu3a, HEOOXOAMMBIX JUISI pElIeHHs 3aJad B Mpo(ecCHOHANbHOM
JESITENIBHOCTH;

- CTYJIEHT crocoOeH pemaTh 0a3oBble 3a1a4n. KomnuecTBo mMpaBUIbHBIX 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: Seminar (Group Analysis of Differential Equations).

Semesters: 1, 2, 3.

The form of the interim assessment: 1, 2 semesters — credit, 3 semesters - exam.

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 “Seminar (Group Analysis of 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 FSBE (BPEP HE)

Indicators of competence
achievement according to
BPEP HE

List of planned learning outcomes of the course

1

2

3

analyse
a systematic approach,|

action

UC-1 Able to criticallylUC-1.1. Critically analyzes
problemthe problematic situation in
situations on the basis oforder to develop an action|

develop a strategy ofjudgments and assessments

strategy, formulates his own

in a reasoned manner.
UC-1.2. Uses critical
analysis, systematization and
generalization of information|
to solve a problem situation.

Know:

o features of critical analysis of wvarious
problematic situations of group analysis.

Be able to:

o apply critical analysis, systematization and
generalization of information to solve a problem
situation, and formulate their own judgments and
assessments in a reasoned manner.

Possess:

o kills of critical analysis of problematic
situations in order to develop an action strategy.

research work
field of
equations

PC-1 Able to carry outPC-1.1
in theknowledge
differentialtheoretical

Demonstrates
of the basic
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.

Know:

o the main provisions of the group analysis
of differential equations.

Be able to:

o apply methods of group analysis of
differential equations in scientific research.
Possess:

o skills in solving differential equations
using group analysis methods.
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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)
UC-1 Able to | 1.1 know: Groups allowed | 1 1-37 Open-ended
critically analyse | features of by differential question with a
problem critical analysis equations detailed answer
situations on the | of various
basis of  a| problematic
systematic situations of
approach, group analysis.
develop a
strategy of | 1.2 be able to: Groups allowed | 1 1-37 Open-ended
action apply critical by differential question with a
analysis, equations detailed answer
systematization
and
generalization
of information
to solve a
problem
situation, and
formulate their
own judgments
and assessments
in a reasoned
manner.
1.3 possess: One - 2 1-27 Open-ended
kills of critical parameter question with a
analysis of transformation detailed answer
problematic groups
situations in
order to develop
an action
strategy.
PC-1 Able to| 1.1 know: the One - 2 1-27 Open-ended
carry out | main provisions parameter question with a
research work in | of the group transformation detailed answer
the field of | analysis of groups
differential differential
equations equations
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1.2 be able to: | — Main groups of 1-26 Open-ended
apply methods specific question  with
of group systems of detailed answer
analysis of equations
differential
equations in
scientific
research
1.3 possess: | — Main groups of 1-26 Open-ended

question  with
detailed answer

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 for reports

0NN KW

11. Natural homomorphism.
12. Representation by Lie algebra of operators.
13. Internal automorphisms. A form of Killing.

14. Structural properties. Optimal systems of subalgebras. Small dimensions.

. Lee's theory. Properties of multiplication.
. Local isomorphism.
. The equations and the first theorem of Lie.

. Canonical multiplication. Canonical isomorphism.
. Homomorphisms of canonical groups.

. Lee's second theorem. Lie algebras.

. Structural constants. Homomorphisms.

. Subalgebras. A factoralgebra. Structural features of subalgebras.
9.Classes of Lie algebras. The radical. Levy's theorem.

10. Connected algebra. The algebra of differentiations.

List of questions for the credit 1 semester

O 0 I DN K W —
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10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.

Similarity of groups

Tangent vector field

The Lee equation

Similarity of tangent fields

The infinitesimal operator

The task of building a group.

Correspondence of groups and vector fields

The group operator. Operator invariance
Invariants and invariant manifolds

Continuation of the presentation of the group.
Constraints and invariants

Invariants of the Lie group

Invariant criterion

The universal invariant

The finite-dimensional case. Examples of invariants
The similarity theorem. The consequences
Invariant manifolds. Regularly defined manifolds
Invariance criterion. Examples

Continuation theory.

Spaces of multilinear maps

Continuations of space

Continuation of differentiation operators
Continuation of the transformation

The basic property of continuation

Continuation of the group

Continuation of the infinitesimal operator
Standard switches

The finite-dimensional case. Examples. Differential invariants

List of questions for the credit 2nd semester

0NN KW

. Defining equations

. The system of differential equations. Basic definition

. The invariance condition

. Defining equations

. The main group

. Actions based on decisions. Production of solutions. Algorithm.
. The task of group classification

. Transformations of the equation

. Any element

. Equivalence transformations

. The task of classification

. Description of the decision process
. Nonlinear thermal conductivity

. The case of a linear equation

. The Lie algebra of operators

. The switchboard. Display Action

. Algebraic properties. Definitions

. The structural tensor
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19. Linear maps of Lie algebras

20. The criterion of isomorphism

21. Invariance with respect to similarity
22. Group switchboard

23. Allowed operators

24. Continuation of the switchboard

25. Allowable Lie algebras

26. Linear equations

27. Abstract defining equations

List of exam questions for the 3rd semester

. Ordinary differential equations

. A system of first-order equations

. Defining equations

. Analysis of the overall solution

. The structure of the basic Lie algebra

. Reducing the dimension of the equation

. Higher-order equations

. The second-order equation

9. Complete systems

10. Second-order linear equation with two independent variables
11. Setting the task

12. Laplace invariants. Laplace Series

13. Defining equations

14. Analysis of the overall solution

15. Classification theorem

16. Parabolic normal form

17. Classification of parabolic shapes. Classification result.
18. Boundary layer equations

19. Preliminary information about the operator

20. Defining equations

21. General solution

22. The case of set pressure. Group classification
23. Stationary boundary layer. Group classification
24. Equations of gas dynamics.

25. The core of basic Lie algebras.

26. Preliminary analysis. Group classification

0NN KW~
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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 test is 90 minutes. For each completed ticket assignment, a student can receive
from 1 to 3 points. If the task is completed correctly, it is rated with 3 points. If the task is completed with
errors, the points decrease depending on the number of mistakes made. If one mistake is made, the building
is rated with 2 points, and two mistakes are made with 1 point. If more than two mistakes are made in the
assignment or the student has not completed any task from the ticket, then he receives 0 points for it. The
maximum number of points per test is 6.

On the exam, 2 questions are given from the list of questions on the topics of practical exercises.

The exam duration is 90 minutes. For each completed ticket assignment, a student can receive from
1 to 3 points. If the task is completed correctly, it is rated with 3 points. If the task is completed with errors,
the points decrease depending on the number of mistakes made. If one mistake is made, the building is
rated with 2 points, and two mistakes are made with 1 point. If more than two mistakes are made in the
assignment or the student has not completed any task from the ticket, then he receives 0 points for it. The

maximum number of points per exam 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 2 reports per semester. The report is given 15-20 minutes at the end of the pair (1 report for

each pair). Each student prepares a report on one of the proposed topics. The maximum number of points

for reports is 20.

The score "credited" is given for 12-20 points, "not credited" - less than 12 points.
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The completeness of the report is assessed according to the following criteria:

1. Completeness of the presentation of the theoretical material

2. A sufficient number of examples for the theoretical material

3. Examples of definitions and theorems are given.

4. Counterexamples are given, demonstrating under what conditions the theorems are not applicable.

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 21 or less points.;

The "credited" score is given for 22 or more points:

22-26 points (level 1);

27-30 points (level 2);

31-36 points (level 3).

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 rating "unsatisfactory" is given for 13 or less points.;

The "Satisfactory" rating is given for 14-17 points (level 1);

The "Good" rating is given for 18-21 points (level 2);

An Excellent score is given for 22-26 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 group analysis, 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 group analysis necessary to solve problems in professional activity;
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- 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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