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1. Ilacmopt poHIa OLIEHOYHBIX CPEACTB

Hanpasnenue noarorosku: 01.04.01 Marematuxa.

Hanpasnennocts: YpaBHEHHS € IPOOHBIMH ITPOU3BOIHBIMU.

JucuumuinHa: JInHelHble onepaTopsl U OnepaTop-QpyHKIUH.

Cemecrtpsrl: 1, 2.

®opMa MPOMEKYTOYHON aTTECTALUU: IK3aMEH.

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

Wzydenne paucrumiuHbl «JIuHeiHble omepatopsl M omepaTop (YHKIMK» HAlpaBlIeHO Ha
(dhopMUpOBaHHE KOMIIETEHIINH, MPUBEACHHBIX B TabmuIe 1.

Tabmuua 1. Pe3yabprarel 00yueHHs! 10 TUCHUIUIMHE.

Kox 1 HauMeHoBaHHE
KOMIIETEHITUM COTJIacHO
dIrocC
(OITOIT BO)

Nupukatopel 1OCTHXKEHUS
KOMIIETECHIINY COTJIACHO

OIIOIT BO

IIepedens uIaHUpPyEMBIX PE3yIbTATOB
00y4YeHHs MO JUCLUIUINHE

1

2

3

'YK-2 CnocobeH ynpaBisiTh
MPOSKTOM Ha BCEX 3Tamax
ero JKU3HEHHOTO IHKJIa

YK-2.1. Omnpenenser
STaIbl )KU3HEHHOTO ITUKIIA
MPOEKTa M BBICTPAUBACT]
MOCJIEeI0BATENbHOCTh  UX
[peamn3arum.
YK-2.2. dopmynupyeT
npobieMy, Ha pelieHue
KOTOPOH HaIIpaBJICH|
MPOCKT, IPaMOTHO
OIIpeIeNIsAeT 1Ieb MPOEKTA.
YK-2.3. IIpoektupyer
pereHue KOHKPETHBIX|
3ajjad IMpOEKTa, BHIOMpas
ONTUMAJIBHBIA CHOCO0 UX

3HaTh:

J 3Tambl UCCIEAOBaHUS B 00JacTu
JIMHEHHBIX  ONEpaTOpOB U  OIEpaTop-
GyHKIMH M CcrOCOOBI  BBICTpaMBaHUS
MOCTIeIOBATEIbHOCTH UX U3yUCHHS.

YMmers:

o dbopmynupoBaTh npobuemy,
CBSI3aHHYI0O C TPUMEHEHHEM JIMHEHHBIX
OIIepaToOpOB u orneparop-QpyHKINH,
IPaMOTHO OTIPENENATh LeIb UCCIIeIOBaHMUS.
Bnaners:

J HaBBIKAMHU IPOCKTHPOBAHUS PELICHUI
MaTeMaTHYeCKUX 3ajJady, CBA3AHHBIX C

JIMHEWHBIMU OIEpaTopaMU U  OIepaTop-

PCIICHHAL. GbyHKIMSIMU,  BbIOMpas ~ ONTHUMAJIbHBII
Coco0 MX pelIeHusl.

IK-1 Crnocoben mpoBoauth[IK-1.1  [lemoHcTpupyeT| 3HATH:

HaYy4YHO- 3HaHHC OCHOBHBIX| ® OCHOBHBIE TEOPETUUECKHE MIOJIOKEHUS

MCCIIEIOBATENIBCKYIO padOTYyTEOPETHUECKHUX U METOJIbl TEOPUH JIMHEWHBIX ONIEPATOPOB U

B 00J1aCTUNONIOKEHUH ¥ METOIOB B omnepaTop-()yHKIIUIA.

i QepeHranbHbIX o0s1acTH IPOBOAMMBIX| YMETh:

ypaBHeHI/Iﬁ Hay4YHBIX HCCHeﬂOBaHHﬁ. ° C06I/[paT]'), aHaJIM3upoBaTh U JaBaThb
[IK-1.2.  JIeMOHCTPUPYET| kpUTHUUYECKYIO OLIeHKY HH(pOpMaluu 110
yMEHHS cOOpa M aHANM33 TeMaTHKE  JMHEHHBIX ONEpPaToOpoOB U
MH(pOPMALMK 110 TEMATHKE omepatop-  (YHKIMH,  BKIIOYas — MX
[IPOBOIUMBbIX TEOPETHYECKHUE ACTIEKTHI ¥ IIPUIIOKEHHMS.
MCCIICOJOBAHUU. Brnaners:
T11K-1.3. meer) o HaBBIKAMM  IIPUMEHEHUs  METOJOB
PAKTHYCCKUH OIBIT TeopuM JIMHEUHBIX ONEPATOPOB U OMEPATOP-
YCTAaHOBJICHUA HOBBIX (hyHKIMH Ui aHanmu3a, peImieHUus U
(paxros W pccnemoBaHMs MaTeMaTHUYCCKUX 3ajad, a
3aKOHOMEPHOCTEH B Takke yCTaHOBIICHHS HOBBIX (AKTOB U
obnactu _ HayHUHBIX) 3aKOHOMEpHOCTEH.
MCCIIEIOBaHMM.
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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
HAaHMEHOBaHHe | IJIAHMPYEMBbIX TeMbl/ 3alaHus OLICHOYHOI 0
KOMIIeTCHIIUH pe3yJbTaToB pasaesibl CpeACTBa
COIJ1aCHO o0y4eHHUs 11O
Droc AUCHHUILIMHE
YK-2 CnocobeH | 2.1 3HaTh: — OcHoBHBIE 1 1-5 3aaHue OTKPBITOTO
YIpaBIATh 9TaIlbl IPUHIIUIIBI TuIa Y
IIPOCKTOM Ha | UCCIICAOBAHUA JUHEHHOTO PasBCPHYTHIM
BCEX 3Tamax ero | B o0nactu aHanu3a OTBETOM
YKU3HEHHOTO JUHEHHBIX — MHurerpupoBan
MKJIa OIIEepaTopoOB U ue U QyHKINH
oreparop- MHO’K€ECTBa
GyHKIMI 1
CIIOCOOBI
BBICTPAauBaHUs
II0CJIEA0BATENb
HOCTH UX
U3YYEHHUSL.
2.2 ymeTh: — OCHOBHBIE 1 5-10 3ajaHue OTKPBITOTO
¢dbopmynrpoBath TIPUHIIAITBI THna C
npoOiemy, JINHENHOTO Ppa3sBEPHYTHIM
CBSI3aHHYIO C aHanau3a OTBETOM
IPUMEHCHUEM — HurerpupoBan
JIMHEUHBIX ue U QyHKINH
OICpaTopoB U MHOXXECTBa
orepaTop-
GbyHKIUH,
IpPaMOTHO
OIIpEACIIATh
Leib
HCCIIEIOBaHUSI.
2.3  Baagerb: | — (OCHOBHBIE 1 11-15 3azaHue OTKPBITOTO
HaBBIKAMHA TIPUHIIAITBI THIA Y
IIPOEKTUPOBAHU JMHENHOTO PasBCPHYTHIM
Py peLeHui aHajau3a OTBETOM
MaTEMaTU4ECKH | — IHTEerpupoBaH
X 3az1a4, ue u QyHKIHUU
CBS3aHHBIX  C MHO>K€ECTBA
JINHEUHBIMU
orepaTopamMu M
orepaTop-
GYHKIUSMH,
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BbIOMpast
ONTUMAIBLHBIN
CIIoco0 UX
pelIieHusl.

IIK-1 Cnocoben
IPOBOJIUTH
Hay4YHO-
HCCIIEI0BATEIBC
Kylo paboty B
obnacTu
muddepeHmas
HBIX YPaBHEHUN

1.1 3HaTh:
OCHOBHBLIC
TEOPETUYECKHUE
MOJOKEHUS U
METOJIbl TEOPHUU
JIMHEMHBIX
ONEPATOPOB U
orneparop-
byHKIMII

Omneparopsl 1
ux
COIPSDKEHHBIE
Oomas
CIIEKTpaJbHas
TEopHst

16-20

3ajaHue OTKPBITOTO
THIIA v
Pa3BEpHYTHIM
OTBETOM

1.2 VYmers: 1
cobupars,
aHAJTM3UPOBAThH
" JlaBaTh
KPUTHYECKYIO
OLIEHKY
uHpOpPMAIINH 10
TEeMaTHKe
JINHEVHBIX
OIlepaToOpoB |
orepaTop-
GbyHKIUH,
BKJTIOYAsI ux
TEOPETUUECKHE
aCTIeKThI "
NPUIOKESHUS

Omneparopsl 1
ux
COIPSDKEHHBIE
Oomas
CIIEKTpaJbHas
TEopHst

21-25

3ajaHue OTKPBITOTO
THIIA v
Pa3BEpHYTHIM
OTBETOM

1.3 Buaanerb:

Omneparopsl 1

HaBBIKAMH HuX
MIPUMEHEHUS COMPSKEHHbIE
METOJIOB TEOPUH | —  OOrmas
JMHEWHBIX CIIEKTpaIbHAs
OmnepaTopoB U Teopus
omneparop-

byHKIUH 1S
aHasm3a,
pereHus u
UCCIIEIOBAaHHS
MaTeMaTHYeCKU
X 3aj1a4, a TaKXKe
YCTAHOBJICHHS
HOBBIX ()aKTOB H

26-30

3ajaHue OTKPBITOTO
THIIA v
Pa3BEpHYTHIM
OTBETOM
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3aKOHOMEPHOCT
el

Tunosele 3agaHus, KPUTEPUUM U II0KA3ATEIM OLICHUBAaHUSA B pPAMKaX TEKYLIETO KOHTPOJIA
NpeJCTaBICHBI B paboueil mporpamme AUCHUILTUHBI (MOyJs1). [1oHbBIE KOMIUIEKTHI OLIEHOYHBIX CPE/ICTB
Y KOHTPOJIbHO-U3MEPHUTEIBHBIX MaTepPHAJIOB XpaHATCS Ha Kadepe.

3.2.Conep:kaHue OLCHOYHBIX CPECTB

Tembl TOKIa70B:

. HacTU4HO ynops/104€HHbIE MHO>KECTBA

. Tononoruueckoe npoctpanctBo. OCHOBHBIE CBOMCTBA

. HopmanpHble 1 OMKOMITAaKTHBIE TIPOCTPAHCTBA

. MeTpuyeckue npocTpaHCTBa

. CX0aMMOoCTh U paBHOMEPHAsL CXOAUMOCTb 00OOIIEHHBIX MOCIEA0BATEILHOCTEH
. TOTIOJIOTMYECKOE MPOU3BEEHUE TPOCTPAHCTB

. I'pymmbr

. JInneliHble IPOCTPAHCTBA

. AnreOpbI

. IIpuHIUII paBHOMEPHOW OIPaHUYEHHOCTH

. IlpuHIUI OTKPBITOCTH OTOOpasKEHHH

. JleberoBsl mpocTpaHcTBa

. CiennanbHble IPOCTPAHCTBA

. IIpoctpanctBo B(S)

. [IpoctpanctBo C(S)

. IIpoctpanctBo AP

. IIpoctpanctea Lp(S)

. IlpoctpancTBa GyHKINN MHOKECTBA

. BekropHO3Ha4HbIE MEPBI

. IIpoctpanctBo TM(S)

. OyHKIIMM OTPaHUYEHHON Bapualuuu

. BeIlyKJIble MHOK€CTBA B JINHEWHBIX IIPOCTPAHCTBAX

. JInnelHbIe TONONIOrHYECKUE TPOCTPAHCTBA

. Cnnabsle Tonosnornu. Onpenenenrs 1 OCHOBHbIE CBOMCTBA
. CnaGsie Tononoruu. BUKOMIAKTHOCTD U peIeKCUBHOCTD
. Cnabsle Tonosioruu. Merpusyemocts. HeorpannueHHbIE MHOYKECTBA
. CnaGsie Tononorun. Ciabasi OMKOMITAKTHOCTh

. Kpaiinue Touku

. KacarenbHble QpyHKIIMOHATBI

. TeopeMa 0 HEMOJABUKHOM TOUKE

O 0 I DN W~

(SO NS T NS T NG T NS T NS T NS T NS T NS T NS T NG T S S g S e e e T T Y
SOOI ANNPKA WV, OOUOINNWM P WN—O

Bompocs k 3k3ameny 3a 1 cemectp:

1. IIpyHIMI paBHOMEPHOU OrPpaHUYEHHOCTH

2. [TpuHIUI OTKPBITOCTHA OTOOPAKEHHS

3. Teopema Xana — banaxa

4. KoHeyHO afiIuTUBHbIE (DYHKIIMH MHOXECTBA
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5. JIeGeroBbI MpocTpaHCTBa

6. CyeTHO aAIMTHBHBIE (DYHKIIMM MHOXECTBA

7. llponomxenus: GyHKINNA MHOKECTBA

8. B3aumocBs3b (DyHKIIHIT MHOXKECTBA

9. Teopema Butanu - Xana - Cakca 1 IpoCTpaHCTBA Mep
10. Teopema Panona — Hukoauma

11. [IpousBeneHre NPOCTPAHCTB C MEPOI

12. TuddepennmpoBanue

13. B-npocTpaHcTBa

Bomnpocs! k 3k3aMeHy 3a 2 ceMecTp:

. IIpoexTopsl

. Cnabo BIIOJIHE HEMPEPBIBHBIE ONIEPATOPHI

. BionmHe HenpepbIBHBIE ONIEpaTOphI

. OnepaTopsl ¢ 3aMKHYTOM 00J1aCThIO 3HAYCHUI

. O6uwmii Bug muHEHHBIX onepaTopoB B C(S)

. OOumii BUJ TMHEWHBIX ONEPAaTOPOB B JI€OETOBOM MPOCTPAHCTBE
. CnextpasnbHas TeopHs B KOHEYHOM IPOCTPAHCTBE

. OyHKIIMK onepaTopa

. CnexTpasbHas TeOpHs BIIOJIHE HEMPEPBIBHBIX ONEPaTOPOM

10. OnepaTopHOE NCUYUCIEHNE HEOTPAHUYEHHBIX 3aAMKHYTHIX OIIEPaTOPOB
11. Ilonyrpynmel onepatopos

O 031N DN W~

© ®I'BOY BO «Uenl'V»



Y

MUMNHOBPHA VKN POCCUI

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

®DoHJ OIIEHOYHBIX CPEACTB AJISI IPOMEKYTOUHOH aTTECTAINH 110 AUCIUILTHHE (Moxyio) "JInHelHbIe onepaTopsl 1
oneparop-QyHKIUU'" TI0 HanpaBJIEHUIO oATr0ToBKH (crenmanpHocTi) 01.04.01 "Matemarrka" HarpaBIeHHOCTH
(mpodumio) Ypasrenus ¢ npodusiMu npousBogasivua PI'BOY BO «Henl V»

cTp. 9

4. Ilopsinoxk mpoBeleHHs] U KPUTEPHH OLCHMBAHUS NPOMEKYTOUYHOM aTTeCTALMHI

4.1.11opsinok npoBeeHUs: MPOMEKYTOUYHOM aTTeCTALMHA

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

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

omu6Ook. Ecnu nomymiena oxHa omuoOKa, TO 3JaHUE OIEHUBASTCS 2 OalljlaMu, JOMYIICHBI B OMMOKH — 1
6am1. Ecnu monymieno 6osee AByX OMIMOOK B 3alaHUH WIIM CTYACHT HE BBIIOJHIII KaKOe-T100 3aaHue U3
Ounera, To 3a Hero oH noxy4aer 0 6amioB. MakcuManbHOE KOJMYECTBO OAJIOB 32 3K3aMeH — 6.

4.2.Kpurepun onleHUBAHHS NMPOMEKYTOYHOH ATTECTAIMM IO BUIAM OLCHOYHBIX CPeICTB

Bricokuii ypoBeHb

Cpennuii ypoBeHb

ba3oBbIi1 ypoBeHB

Hwuskuii ypoBeHb

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

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

(bopMyITUPOBKY; C
TPYZOM YBSI3bIBACT
OCHOBHBIE TTOJIOKECHHUS
C IIPAKTUKOM.

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

6 GatoB 5 6anos 4 Gama 0 — 3 6amna

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

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

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

yBSI3aTh TEOPHIO C
IIPaKTUKOM.

Onucanue 1okaszareiaeil U KpUTEPUEB OLICHUBAHUS KOMIIETEHIIMH JJIs JOKJIaAa:
B cemectpe 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 gokian - 10.

Ouenka "3aureno" BeicTaBisercs 3a 6-10 6amioB, "He 3auTeHO" - MecHee 6 OalIoB.

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. IlpuBeeHbl KOHTPIPUMEPBL, AEMOHCTPUPYIOIINE IPU KAKUX YCIOBUSIX HE IPUMEHUMBI TEOPEMBI.

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

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

Onenka "He ynoBrneTBopuTeabHO" BBICTABIsIeTCs 32 18 U MeHee 0aos;

Onenka "Y noBneTBopuTenbHO" BeIcTaBisgercs 3a 19-25 6aos (yposens 1);

Onenka "Xopomo" BeicTaBisercs 3a 25-29 6annos (ypoBeHb 2);

Onenka "Otanuno" BeicTaBisieTcst 3a 30-36 6amnoB (ypoBeHb 3).

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

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

- mpeamnojaraeT GOpMHpPOBAHUE KOMIIETEHIIMI Ha BHICOKOM YPOBHE, FTOTOBHOCTb K CAMOCTOSATEIbHOM
npoeCCUOHATBHON  IEATENbHOCTH: (OPMUPYIOTCSI HABBIKM YCTAaHABIMBATh CBS3H MEXKIY
Pa3TMYHBIMU TOHATUSMH M C APYTMMH OOJIACTSMU MaTEMAaTUKU, HABBIKU JTIOKA3BIBATH TEOPEMBI,
HABBIKM CUCTEMATH3allMH JaHHBIX, HEOOXOMUMBIX Ui TMPWIOKECHUS IOJYYCHHBIX 3HAHUN B
Pa3NUYHBIX 00IACTSX.

- CTYJEHT CHOCOOEH JaTh MOJHOE MPEACTaBICHNE 00 OCHOBHBIX MOHATHUSAX JTMHEHHBIX OIEPaTOPOB
oreparop-QyHKUMH, HUCMONb30BaTh MAaTEMAaTUYECKHH S3bIK, CIOCOOEH pemarh 3afgadyd u
yIpaKHEHHsI, WCHOJb3ys ONpEACTCHUs, TEOPEeMbl M TEXHUYECKHE NpUEMBI, (OPMYIHPOBATH
COOCTBEHHEIE BEIBOJILI.

2. CpenHuii ypoBEHb COOTBETCTBYET OLIEHKE XOPOILIO:

- mpeamonaraeT (GOpMUPOBAHHWE KOMIIETCHIIMH Ha 0OoJiee BBICOKOM YypOBHE: (QOpMUpPYETCS
KOMIUIEKCHOE 3HAHHME CBS3M MEXAY pa3IMYHBIMH TMOHATUAMU M C JPYTUMH OO0JacTAMHU
MaTEMaTHKH, HABBIKH JJOKA3bIBaTh TEOPEMBI;

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

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

3. ba3oBbIif ypOBEeHb COOTBETCTBYET OLIEHKE YIOBIETBOPUTEIBHO:

- mpexnoiaraet (JOpMHUPOBAHUE KOMIIETCHIIMI Ha HAYaJIbHOM YPOBHE: 3HAHUE OCHOBHBIX IMOHITHN
TEOpEeM ONepaTopoB, HEOOXOAMMBIX JJIS pEIICHUs 3a/1a4 B IPO(PECCHOHATLHON EATEIbHOCTH;

- CTYJIEHT crocoOeH pemaTh 0a3oBble 3a1a4n. KomnuecTBo mpaBUIbHBIX 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: Linear Operators and Operator Functions.

Semesters: 1, 2.

The form of the interim assessment: 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 “Linear Operators and Operator Functions” is aimed at the formation of
competences given in Table 1.

Table 1. Learning outcomes of the course.

Code and name of

Indicators of

project at all stages of its
life cycle

stages of the project life
cycle and establishes the
sequence of  their
implementation.
UC-2.2. Formulates the]
problem that the project
is aimed at solving,
correctly defines the
purpose of the project.
UC-2.3. Designs
solutions to  specific
project tasks, choosing]
the best way to solve]
them.

competencies according achie\fgnr?é)rftt G:éizr din List of planned learning outcomes of the course
to FSBE (BPEP HE) o BPEP LI &
1 2 3
UC-2 Able to manage aUC-2.1. Defines the Know:

o stages of research in the field of linear
operators and operator-functions and ways to build a
sequence of their study.

Be able to:

o formulate a problem related to the use of linear
operators and operator-functions, and correctly
determine the purpose of the study.

Possess:

o skills in designing solutions to mathematical
problems related to linear operators and operator
functions, choosing the optimal way to solve them.

PC-1 Able to carry out

of differential equations

research work in the fieldknowledge of the basic

PC-1.1  Demonstrates
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.

Know:

J the main theoretical principles and methods of
the theory of linear operators and operator-functions.
Be able to:

Collect, analyze, and critically evaluate
information on linear operators and operator
functions, including their theoretical aspects and
applications.

Possess:

skills in applying methods of the theory of
linear operators and operator-functions to analyze,
solve and study mathematical problems, as well as
establish new facts and patterns.
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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-2 Able to | 2.1 know: Basic principles | 1 1-5 Open-ended
manage a project | stages of of linear question with a
at all stages of'its | research in the analysis detailed answer
life cycle field of linear Integration and

operators and functions of a

operator- set

functions and

ways to build a

sequence of

their study.

2.2 be able to: Basic principles | 1 5-10 Open-ended

formulate a of linear question with a

problem related analysis detailed answer

to the use of Integration and

linear operators functions of a

and operator- set

functions, and

correctly

determine the

purpose of the

study.

2.3 possess: Basic principles | 1 11-15 Open-ended

skills in of linear question with a

designing analysis detailed answer

solutions to Integration and

mathematical functions of a

problems related set

to linear

operators  and

operator

functions,

choosing  the

optimal way to

solve them.
IIK-1 Cnoco6en | 1.1 know: the Operators and | 2 16-20 Open-ended
MIPOBOJIUTH main theoretical their conjugates question with a
Hay4yHO- principles and detailed answer
uccnenoatense | methods of the
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Kyto paboty B | theory of linear General

obnactu operators  and spectral theory

middepenumans | operator-

HBIX ypaBHeHu# | functions
1.2 be able to: Operators and 21-25 Open-ended
Collect, analyze, their conjugates question  with
and critically General detailed answer
evaluate spectral theory
information on
linear operators
and operator
functions,
including their
theoretical
aspects and
applications
1.3 possess: Operators and 26-30 Open-ended
skills in their conjugates question  with
applying General 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 of the reports:

. Groups

0NN WD

© FSBEI HE “CSU”
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. Topological space. Basic properties
. Normal and bicompact spaces

. Metric spaces
. Convergence and uniform convergence of generalized sequences
. Topological product of spaces

. Linear spaces
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9. Algebra

10. The principle of uniform limitation

11. The principle of openness of displays

12. Lebesgue spaces

13. Special spaces

14. Space B(S)

15. Space C(S)

16. Space AP

17. Spaces Lp(S)

18. Spaces of functions of a set

19. Vector-valued measures

20. TM(S) space

21. Functions of limited variation

22. Convex sets in linear spaces

23. Linear topological spaces

24. Weak topologies. Definitions and basic properties
25. Weak topologies. Bicompact and reflexivity
26. Weak topologies. Metrizability. Unlimited sets
27. Weak topologies. Weak bicompactness

28. Extreme points

29. Tangent functionals

30. The fixed point Theorem

Exam questions for 1 semester:

. The principle of uniform limitation

. The principle of open display

. The Hahn—Banach Theorem

. Finite additive functions of a set

. Lebesgue spaces

. Countably additive functions of a set
. Continuations of set functions

. Interrelation of set functions

. The Vitali-Khan-Sachs theorem and measure spaces
10. The Radon—Nikodim theorem

11. The product of spaces with measure
12. Differentiation

13. B-spaces

O 0 I DN W~

Exam questions for the 2nd semester:

. Projectors

. Weakly completely continuous operators

. Completely continuous operators

. Closed-domain operators

. General view of linear operators in C(S)

. General view of linear operators in Lebesgue space
. Spectral theory in finite space

. Operator functions

. Spectral theory of completely continuous operators

O 031N DN W~
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10. Operator calculus of unlimited closed operators
11. Semigroups of operators
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4. Procedure for conducting and criteria for evaluation of interim certification

4.1.Procedure for interim certification

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 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 grade "unsatisfactory" is given for 18 or less points.;

The "Satisfactory" rating is given for 19-25 points (level 1);

The "Good" rating is given for 25-29 points (level 2);

An Excellent score is given for 30-36 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 linear operators and
operator-functions, use mathematical language, is able to solve problems and exercises using definitions,
theorems and techniques, 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
operator theorems necessary to solve problems in professional activity;

- the student is able to solve basic tasks. The number of correct answers is at least 50%.

4. A low level corresponds to an unsatisfactory assessment.

© FSBEI HE “CSU”
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