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DOoHJ] OLIEHOYHBIX CPEACTB AL IPOMEXKYTOUHOH aTTECTAINH 1T0 AUCHUILIHHE (MOIymi0) "JIOKaIbHO BBITYKIIBIE
MIPOCTPAHCTBA" 110 HANIPABJICHUIO MOATOTOBKH (crenuansHocTr) 01.04.01 "MaremaTtnka" HanpaBIeHHOCTH cTp. 3
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1. Ilacmopt poHIa OLIEHOYHBIX CPEACTB

Hanpasnenue noarorosku: 01.04.01 Marematuxa.

Hanpasnennocts: YpaBHEHHS € IPOOHBIMH ITPOU3BOIHBIMU.

JucnunnuHa: JIOKaJIbHO BBITYKJIbIE IPOCTPAHCTBA.

CemecTtpsl: 2.

®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

N3ydyenne QuCHMIUTUHBI «JIOKaThbHO BBIMYKIIbIE MPOCTPAHCTBA» HAIPABICHO HA (HOPMHUPOBAHHE
KOMIIETEHITNH, TPUBEAEHHBIX 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

HEOOXOIUMBIMU IS
dopmynupoBaHus |
pELICHUS aKTyaJlbHBIX
U 3HAYUMBIX MpobIeM

MaTEeMaTHKH.
OIIK-1.2.
JeMoHcTpupyeT
YMEHUs pemarb
aKTyaJbHbIE u
3HAaYMMBbIe 3ajauu,
bopmynupyemsbie B
paMKax
MaTeMaTHYECKUX HayK.
OIIK-1.3. Nwmeer
HaBBIKH peneHus
aKTyaJIbHBIX u
3HAUYUMBIX  TPOOIEM
MaTEeMaTHKH.

(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 3HAHUSMH, METObl TEOPHUH JIOKAJIbHO BBITYKJIBIX

HpOCTpaHCTB, BKJIFO4Yasd nux
TOIOJIOTUIECKYIO CTPYKTYDY.
OCO3H3.CT pOHB JIOKAJIBHO BBIHyKJIBIX
IPOCTPAHCTB B  (DYHKUIHMOHAIBHOM
adHAJIIM3¢ U WHUX CBiA3b C I[pyFI/IMI/I
pa3;[enaMH MAaTCMAaTUKU.

VYMeTh:

L] HpI/IMeHHTB METOAbI TeOpI/II/I
JIOKaJbHO BBIIMYKIBIX IPOCTPAHCTB
JUJI pGIJ_IeHI/IH TeOpeTI/I‘-IeCKI/IX )41
HpI/IKJIa,Z[HI:IX 3aa4 B MAaTEMAaTUKEC U

CMEeXHBIX  oOmactsax.  CmocoOeH
CaMOCTOSITENIbHO ~ aHAJIM3UPOBAaTh MU
HMHTEPIPETUPOBATH CBOMCTBA

KOHKPCTHBIX JIOKAJIbHO  BBIITYKJIBIX
MNpOCTPAHCTB, HCIOJIb30BATH UX JIA

MMOCTPOCHUSA u HUCCIICOOBaHUA
MaTEMAaTHYCCKHUX MOZ[GJICﬁ, a TaKXKe
MPpUMCHATH CIICIUAJIM3UPOBAHHBIC

MeTO/Ibl (DYHKIMOHAILHOTO aHaIH3a
JUISL PELIEHUS CIIOXKHBIX 3a]1a4.
Bnanets:

® HaBBIKAMU CaMOCTOSITEIIbHOM
MMOCTAaHOBKH u HCCIICIOBAHUS
MaTeMaTUYECKNX 3a7Jad B 00JacTH
JIOKAJIbHO BBIMYKJIBIX IPOCTPAHCTB.

Crniocoben aHAJN3UPOBATh
MaTeMaTHYECKYIO JIUTEPATYPY,
¢dbopmynrpoBaTh THIIOTE3bI u
JIOKa3bIBaTh MaTeMaTHYeCKue
YTBEP)KICHHS, CBSI3aHHBIE C JIOKAIBHO
BBITTYKJIBIMU IIPOCTPAHCTBAMU.
JleMoHCTpHpYyET TOTOBHOCTD K
MIPOBE/ICHUIO CaMOCTOSITEIIbHBIX

I/ICCHGILOBaHI/Iﬁ )48 IMPUMCHCHHUIO
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Kon n naumenoBanue WNHnukaTopsl 1OCTUXKEHUS
komiereHnuii corimacao ®I'OC | KOMIIETEHIIMU COrJIACHO HepeueHs nIaHUpyeMbIX pesyIhTaTos
(OIIOII BO) OTIOII BO o0ydeHus TI0 JTUCIIUILTNHE
1 2 3
MOJIYYEHHBIX 3HAHUM K PEIICHUIO
CJIO’KHBIX MPOOJIEM.
OIIK-2 Cmocoben ctpouts U OIIK-2.1. Nmeer | 3naTs:
QHATM3UPOBATh  MaTeMaTUYECKUE MPEICTABICHHE 00 | ® OCHOBHBIE IOAXOIbI K IOCTPOEHHIO U
MOJeNN B COBPEMEHHOM| OCHOBHBIX MOAXOJAaX K | MCCIIELOBAHUIO MaTeMaTUYECKUX
€CTECTBO3HAHUH, TEXHUKE, TMOCTPOEHUIO U | Mopelei, OCHOBAHHBIX Ha
SPKOHOMUKE U YIIPaBICHUU UCCIIE0OBAHUIO WCIOJIb30BaHUN  (PYHKIIMOHAIEHOTO
MaTeMaTUYeCKUX aHaiM3a U JIOKAJbHO  BBIMYKIBIX
Mozelen B | IIPOCTPAHCTB B COBPEMEHHOM
COBPCMCHHOM €CTECTBO3HAHUU, TEXHUKE, SKOHOMUKE
€CTECTBO3HAHUH, U yIPABJICHUH.
TEXHUKE, JKOHOMUKE U | YMETh:
YHOpaBJICHUH. ® IIPUMCHSTh METObI aHajgu3a
OIIK-2.2. JIOKAJIILHO ~ BBIMYKJIBIX  TPOCTPAHCTB
Hemoncrpupyer JJI1 HCCJICIOBAaHUS CBOCTB
YMCHHUS OPOBOJUTE | MaTeMaTUYECKUX MOJICHEH,
aHaJIn3 BO3HHKAIOIIIUX B Ppa3IMIHbBIX
MaTEMaTHYECKUX o0nacTsax, TakMX Kak  TEopHs
Mozenen B | muddepeHuanbHbIX ypaBHEHUH,
COBPEMEHHOM TEOpUs BEPOSATHOCTEH, 0O0paboTKa
CCTCCTBO3HAHUU, CUTHAJIOB.
TCXHUKE, OKOHOMUKE U | BrnaneThb:
YUpaBJICHUH. ® HaBbIKAMU CO3/IaHUsA u
OIIK-2.3. Nmeer | pccnemosanns MaTeMaTUYECKUX
NPAaKTHYCCKUH  OMBIT | worenei, OCHOBAHHBIX Ha
COo3flaHusA U | pcnosap30BaHUM JIOKAIBHO BBIMYKIIBIX
HUCCIICO0OBAHUA MPOCTPAHCTB.
MaTEeMaTUYECKUX
MoJenelt U pa3paboTKu
TEOPUM U METOIOB IS
UX OMHCAHMUSL.
MK-1 Crniocoben npoBoauThlIK-1.1  Jlemonctpupyet 3HaTh:
HaYYHO-UCCIICJOBATCIILCKYTO BHAaHUC OCHOBHBIX| ® OCHOBHEIC TCOPETUYCCKUEC
paboty B 00JaCTHTEOPETHUECKHUX MOJIOKEHUST W METOABl  TEOpPUU
nudpepeHIMaNbHbIX YPaBHEHUH  [OJOKEHUH U METOJOB B| JIOKAIBHO BBINYKIBIX [POCTPAHCTB,
obmacTu NPOBO/IMMBIX| BKJIIOYAs UX HPUMEHEHHE B 00JacTu
HAYYHBIX UCCIECIOBAHUN. | (DYHKIIMOHAIBLHOTO aHanau3a u
K-1.2. JIeMOHCTPUPYET CMEXKHBIX 00acTAX, a TakKKe B
yMeHusl cOopa M aHalu3a MpOBOAUMBIX Hay4YHBIX
MH(OpPMAIIUU MO TEMATHUKE| HCCIICTOBAHUSIX.
[IPOBOAUMBIX YMers:
MCCIIEI0BAHUM. ® 5pexTUBHO cobuparh u
aHAIM3WPOBATh  MHPOpPMAIUIO U3
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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

T1K-1.3. Wmeer| HaydHbIX MyONMKaMid ¥ APYrux

MPaKTUYECKUN OTIBIT MCTOYHHKOB o TEMaTHKe

YCTAHOBJICHHS HOBBIX| MCCJEOBaHUNH B 00JacTH JIOKAJIBHO

(bakToB ¥ BBIIYKJIBIX IPOCTPAHCTB.

3aKOHOMEPHOCTEN B Buaners:

obaacTu HAYYHBIX| ® HABBIKAMHU NPOBEICHUS

MCCIICIOBAaHU. CaMOCTOSITENIHBIX HUCCIICIOBAaHUN B
obnacTu JIOKAJIbHO BBIITYKJIBIX
MPOCTPAHCTB, BKIIIOYAsl MOCTAHOBKY
3aga4, (QOpPMYJIHPOBAHUE THUIOTES,
HOCTPOEHHE JI0Ka3aTeIbCTB u
MHTEPIPETAIHIO HOJYYEHHBIX
pe3yJIbTATOB.
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3. CoaepxaHue OLEHOYHBIX CPEICTB M0 JUCHHUILINHE

3.1.Buabl 011eHOYHBIX CPeICTB

Tabnua 2. Bupl OIIEHOYHBIX CPEJICTB.

Kon,
HaAaUMEHOBAHUEC
KOMIIETCHIIUA
COIJIACHO
drocC

Ilepeyenn
ILUIAHUPYeMBbIX
pe3yJabTaToB
o0yueHus Mo
AUCHHUILINHE

KonTposmpyembie

TeMbl/
pa3aeJbl

Cemectp

Homep
3aaHus

HaunmenoBanue
OLIEHOYHOI0
cpeacrsa

OIIK-1
Crniocoben
¢bopmynrpoBath
u pemars
aKTyaJbHbIC U
3HAYUMBbIE
pOOIeMBI
MaTeMaTUKH

1.1 3HaTh:
OCHOBHBIE
TIOHSATHS,
TEOpPEMBI U
METOBI TEOPUHU
JIOKaJIBbHO
BBIITYKJIBIX
MIPOCTPAHCTB,
BKJTIOYAst UX
TOTIOJIOTUYECKY
10 CTPYKTYDY.
Oco3Haer poib
JIOKaJIBbHO
BBIITYKJIBIX
MIPOCTPAHCTB B
(byHKIHMOHATIBH
OM aHaJn3e u
UX CBSI3b C
JIpyTUMHU
pazzaenamu
MaTEeMaTHKHU.

CriektpanbHble
CBOMCTBA u
PETYISIPHOCTD

3ajaHue OTKPBITOTO
THIIA v
Pa3BEpHYTHIM
OTBETOM

1.2 ymers:
MPUMEHSTh
METOJIbI TEOPUHU
JIOKAJILHO
BBIMYKJIBIX
MPOCTPAHCTB
JUTSL PeIICHUS
TEOPETUYCCKHIX
U TIPUKITATHBIX
3a7a4 B
MaTeMaTUKe U
CMEXKHBIX
o0acTsX.
Cnocoben
CaMOCTOSITENILH
0

CrnexrpanbHble
CBONCTBA U
PETYJISPHOCTD

3ajaHue OTKPBITOTO
THIIA v
Pa3BEpHYTHIM
OTBETOM
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aHAIN3UPOBATh
u
UHTEPIPETHPOB
aTh CBOMCTBaA
KOHKPETHBIX
JIOKAJILHO
BBITYKJIBIX
MPOCTPAHCTB,
HCTIOJIb30BaTh
HX IS
MIOCTPOEHUS U
HCCIIeIOBaHUS
MaTeMaTHICCKH
X MofeJei, a
TaKxKe
MIPUMEHSATD
CIIELIMATU3UPOB
AQHHBIC METO/IbI
(bYyHKIMOHATIBH
OT0 aHaJnu3a
JUTS peleHust
CJIO’KHBIX 3a/1ad.

1.3 Baagern:
HaBBIKAMH
CaMOCTOSTEIIbH
OM TMOCTAaHOBKH
1 UCCJICAOBAHUS
MaTeMaTUYECKU
X 3ama4 B
obmactu
JIOKQJIBHO
BBIMYKJIBIX
MIPOCTPAHCTB.
Cnocoben
aHAJTU3UPOBATh
MaTeMaTHUYCCKY
10 JIUTEparypy,
¢dbopmynrpoBath
TUIIOTE3bI u
JIOKa3bIBATh
MaTeMaTHYECKU
€ YTBEpKICHHUS,
CBSI3aHHBIC c
JIOKQJIBHO
BBIMYKJIBIMU
POCTPAHCTBAM
H.

CrniektpanbHble
CBOMCTBA
PETYISIPHOCTD

3aaHue OTKPBITOTO

THIIA
Pa3BEPHYTHIM
OTBETOM

C
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JleMOoHCTpUpYyET
TFOTOBHOCTb K
IIPOBEEHUIO
CaMOCTOSITENIbH
BIX
HCCIIE0BaHUN U
IIPUMEHEHUIO
MIOJIy4E€HHBIX
3HAHUHN K
PELIEHUIO
CJIO’KHBIX
npobieMm.
OIIK-2 2.1 3HaTh: | CriekTpajibHbIe 3aiaHue OTKPBITOTO
Crniocoben OCHOBHBIE CBOICTBa u TUIA C
CTPOMTH U | IOAXOJBI K | peryJsipHOCTb pa3BEpHYTHIM
aHAJIM3UPOBATh | IOCTPOCHUIO U OTBETOM
MaTEMaTUYECKHU | UCCIIEI0BAHUIO
€ MOJEIM B | MaTEMaTHYECKH
COBPEMEHHOM X MOJCIIEH,
€CTECTBO3HAHNUU | OCHOBAHHBIX Ha
, TEXHUKE, | UCIIOJIb30BaHUU
SKOHOMHKE U | (YHKIHOHAJIBH
yIpaBIeHUU Oro aHaiau3a |
JIOKAJIbHO
BBIITYKJIBIX
IIPOCTPAHCTB B
COBPEMEHHOM
€CTECTBO3HAHUU
, TEXHHUKE,
SKOHOMHKE U
yIpaBJICHUU
2.2 Ymers: | Bo3myieHus u 3azaHue OTKPBITOTO
PUMEHSTh anmnpoKCUMauu THIA C
METO/IbI pa3BEpHYTHIM
aHaJIn3a OTBETOM
JIOKAJIbHO
BBIITYKJIBIX
IIPOCTPAHCTB
ISt
UCCIIEIOBaHUS
CBONCTB
MaTEMaTHYECKH
X MoJeIeH,
BO3HUKAIOIINX B
Pa3NUYHBIX
00J1aCTIX, TAKMX
KakK TEOpus
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Tumnosbie 3alaHuA, KPUTCpHUU UM IIOKA3aTCJIM OLNCHUBAHHA B paMKaxX TCKYIICTO KOHTPOJIA

MpEeACT

aBJICHBI B paboueil mporpaMMe TUCUUIUIMHBI (MOayJist). I1odHbIE KOMIIEKTHI OIICHOYHBIX CPEICTB

¥ KOHTPOJIbHO-U3MEPHUTEIbHBIX MaTepPHAIOB XpaHATCS Ha Kadenpe.

3.2.

Coaepikanue OLEHOYHBIX CPEICTB

TeMbl TOKJIag0B:

1
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4
5
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6
7
8
9
1

. PaBHOMEpPHO HENpepBIBHBIE NMOJITYPYNIIbl JIMHEHHBIX OTPAHUYEHHBIX OIIEPATOPOB
. CUIIpHO HelpephIBHBIE NOIYTPYIIIBI OTPAHUYEHHBIX JTMHEWHBIX OIIEpPaTOPOB
. Teopema Xwmie - Mocuubl

. Teopema JIromepa - @uiuturnca

. [lomyrpynmst

I'eneparop nomyrpynmn

. Pazpemarommuye nosyrpynisl oneparopom

. Bozmymienus 6eCKOHEUHO MaJIbIX 00pa3yIOIKX MMOIYTPYII CKATUS

. Bozmymienns 6eCKOHEUHO MaJbIX 00Pa3yIONIMX AaHATUTUYECKUX TTOTYTPYIIT
. OgHopoHas 3a7a4a Ha4aJIbHOTO 3HAUYEHUS

0. HeonHoponHas 3a1a4a HaYaJIbHOTO 3HAYECHHUS

Bonpocsr 1 3ayera:
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1

. PaBHOMEpPHO HENpepBIBHBIE MOJITYPYIIbl JIMHEHHBIX OTPAHUUYEHHBIX OIIEPATOPOB
. CUIIpHO HeIpephIBHBIE NOIYTPYIIIBI OTPAHUYEHHBIX JTUHEWHBIX OIIEpPaTOPOB
. Teopema Xwmie - Mocubl

. Teopema JIromepa - @uiuturnica

. [lomyrpynmst

I'eneparop nomyrpynmn

. Pazpemarommuye nosyrpynisl oneparopom

. Bozmymienus 6eCKOHEUHO MaJIbIX 00pa3yIOMIKX MMOIYTPYII CKATUS

. Bozmymienns 6ecCKOHEUHO MaJbIX 00Pa3yIONIMX AaHATUTUYECKUX TTOTYTPYIIT
. OgHopoHas 3a7a4a Ha4aJIbHOTO 3HAUYEHUS

0. HeonHoponHas 3a1a4a HaYaJIbHOTO 3HAYECHHUS
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4. Ilopsinoxk mpoBeleHHs] U KPUTEPHH OLCHMBAHUS NPOMEKYTOUYHOM aTTeCTALMHI

4.1.11opsinok npoBeeHUs: MPOMEKYTOUYHOM aTTeCTALMHA

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

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

omu6Ook. Ecnu nomymiena omHa ommoKa, TO 3JaHUE OIEHUBASTCS 2 OalljlaMu, JOMYIICHBI IBe OMMOKH — 1
6am1. Eciu monymieno 6osee AByX OMIMOOK B 3alaHUH WM CTYACHT HE BBIITOJHIII KaKoe-T100 3aaHue U3
Ounera, To 3a Hero oH noxy4daet 0 6amtoB. MakcuManbHOE KOJMYECTBO OAJUIOB 3a 3a4eT — 6.

4.2.Kpurepun onleHUBAHHS NMPOMEKYTOYHOH ATTECTAIMM IO BUIAM OLCHOYHBIX CPeICTB

Bricokuii ypoBeHb

Cpennuii ypoBeHb

ba3oBbIi1 ypoBeHB

Hwuskuii ypoBeHb

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

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

(bopMyITUPOBKY; C
TPYZOM YBSI3bIBACT
OCHOBHBIE TTOJIOKECHHUS
C IIPAKTUKOM.

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

6 GatoB 5 6anos 4 Gama 0 — 3 6amna

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

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

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

yBSI3aTh TEOPHIO C
IIPaKTUKOM.

Onucanue 1okaszareiaeil U KpUTEPUEB OLICHUBAHUS KOMIIETEHIIMH JJIs JOKJIaAa:
B cemectpe 3 noknana. Ha noknag orBoautcs 15-20 MuHYT B KOHILIE naphl (Kaxayo napy 1 nokman).
Kax/plif CTyJeHT TOTOBHUT JIOKJIAJ] 110 OJHOM U3 MPEUIOKEHHBIX TeM. MaKCUMalbHOE KOJMYECTBO OalioB

3a gokanasl - 30.

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

ITosnHOTA NOKNIAMa OLIEHUBAETCS 1O CIEIYIOIIMM KPUTEPHSIM:
1. IlosnHOTA U3710’)KEHUS TEOPETUUECKOI0 MaTepraia

2. JlocTaTOuHOE KOJIMYECTBO PUMEPOB K TEOPETUUECKOMY MaTepualy

3. IIpuBeneHbI IpUMEPHI K ONPEACIECHUSIM U TEOPEMaM
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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 Gamsos). [TomyuenHbie
32 TEKYUIyI0 aTTeCTaluio Oajulbl CyMMHPYIOTCS ¢ OajulaMu, IMOJYYEHHBIMH 3a KaXIbld 3Tal NpU
MIPOXOXKJICHUH IPOMEKYTOUHON aTTEeCTAIUU:

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:

npezanonaraet GopMUpOBaHUE KOMIIETCHIIMN HA BHICOKOM YPOBHE, TOTOBHOCTb K CAMOCTOSI TEIbHOU
npoeCCUOHATBHON  IEATENBbHOCTH: (OPMUPYIOTCSI HABBIKM YCTAaHABIMBATh CBS3H MEXIY
Pa3NUYHBIMHM TOHATHSIMU U C JIPYTMMHU O0JAcTIMU MaTeMAaTHKH, HaBBIKU JTOKAa3bIBaTh TEOPEMBI,
HaBBIKM CUCTEMAaTH3allMM JAHHBIX, HEOOXOAMMBIX JJIsl TPHJIOKEHHS IOJYyYCHHBIX 3HAHUHA B
Pa3NUYHBIX 00IACTSX.

CTYACHT CIIOCOOEH JaTh IMOJHOE MPEACTaBICHHE 00 OCHOBHBIX MOHSTHUAX JIOKAJIBHO BBITYKIIBIX
MPOCTPAHCTB HCHOJB30BATh MAaTEMAaTHYECKUN S3bIK, CIIOCOOCH pelaTh 3a/aud U yNpakKHEHHS,
UCTIONB3Yysl OINpEAEICHUs, TEOPEMbl U TEXHUYECKHE NPUEMBI, (OPMYIHPOBATH COOCTBEHHBIE
BBIBO/IBL.

2. CpenHuii ypoBEHb COOTBETCTBYET OLIEHKE XOPOILIO:

npenmnoyiaraetr (HOpMHUPOBAaHHE KOMIIETCHIM Ha Oolieeé BBICOKOM YpOBHE: (opMHUpYeTCs
KOMIUICKCHOE 3HAaHHE CBS3M MEXAY pAa3IUYHBIMA TOHATHUSAMH W C JPYTUMH 00JIaCTIMU
MaTEMaTHKH, HABBIKH JJOKA3bIBaTh TEOPEMBI;

CTYACHT CIIOCOOCH UCIOJNb30BaTh MAaTEMAaTUYECKHH S3bIK, CIIOCOOEH peliath 3aJadyd U
YIPA)KHEHMsI, UCIIOJIb3Ys OIIPENEICHUs, TEOPEMBI U TEXHUYECKUE IIPUEMBIL.

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

3. bBa3oBbIil ypOBEHb COOTBETCTBYET OLICHKE Y OBIETBOPUTENBHO!

npenmnosaraet (GOpMUPOBAHHE KOMIIETCHIINI HA HAYAJILHOM YPOBHE: 3HaHHWE OCHOBHBIX MOHATHH U
TEOpEM JIOKAaJhbHO BBIMYKIBIX TMPOCTPAHCTB, HEOOXOMUMBIX JJsi pEHIeHHs 3a1ad4 B
npodeccHoHaBLHOM IeSATETHbHOCTH;

CTYZAEHT CIIOCOOEH penIath 6a30Bble 3a1aun. KoarmuecTBo MpaBUIIbHBIX 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: Locally Convex Spaces.

Semesters: 2.

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 “Locally Convex Spaces” is aimed at the formation of competences given in

Table 1.
Table 1. Learning outcomes of the course.
Code and name of Indicators of competence
competencies according to | 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 basic concepts, theorems, and methods of the
meaningful problems inrequired to formulate and theory of locally convex spaces, including their
mathematics solve relevant and topological structure. He is aware of the role of
meaningful problems in locally convex spaces in functional analysis and
mathematics. their relation to other branches of mathematics.
GPC-1.2. Demonstrates Be able to:
the ability to solve relevant e apply methods of the theory of locally convex
and meaningful problems spaces to solve theoretical and applied problems
formulated ~ within  the in mathematics and related fields. He is able to
mathematical sciences. independently analyze and interpret the
GPC-1.3. Has skills in | properties of specific locally convex spaces, use
solving relevant and | them to construct and study mathematical
meaningful problems in | models, as well as apply specialized functional
mathematics. analysis methods to solve complex problems.
Possess:
e skills of independent formulation and research
of mathematical problems in the field of locally
convex spaces. He 1is able to analyze
mathematical literature, formulate hypotheses
and prove mathematical statements related to
locally  convex  spaces.  Demonstrates
willingness to conduct independent research
and apply the acquired knowledge to solving
complex problems.
GPC-2 Able to build and GPC -2.1. He has an | Know:
analyse mathematical idea of the main | ethe main approaches to the construction and
models in modern natural approaches to the | research of mathematical models based on the
science, engineering, construction and | use of functional analysis and locally convex
economics and management| research of | spaces in modern natural science, technology,
mathematical models in | economics and management.
modern natural | Be able to:
sciences, technology, | e Apply methods of analysis of locally convex
economics and | spaces to study the properties of mathematical
management. models emerging in various fields, such as the
GPC -2.2. | theory of differential equations, probability
Demonstrates the | theory, and signal processing.
ability to  analyze | Possess:

© FSBEI HE “CSU”
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Code and name of
competencies according to

Indicators of competence
achievement according to

List of planned learning outcomes of the course

technology, economics
and management.

GPC -23. He has
practical experience in
creating and
researching
mathematical models
and developing theories
and methods for their
description.

FSBE (BPEP HE) BPEP HE
1 2 3
mathematical models in | eskills in  creating and  researching
modern science, | mathematical models based on the use of locally

convex spaces.

PC-1 Able to carry out
research work in the field of
differential equations

PC-1.1 Demonstrates
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 scientifig
research.

Know:

e the main theoretical principles and methods of
the theory of locally convex spaces, including
their application in the field of functional
analysis and related fields, as well as in ongoing
scientific research.

Be able to:

o cffectively collect and analyze information
from scientific publications and other sources
on the subject of research in the field of locally
COnvex spaces.

Possess:

e the skills of conducting independent research
in the field of locally convex spaces, including
problem formulation, hypothesis formulation,
proof construction and interpretation of the
results obtained.
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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:
basic concepts,
theorems, and
methods of the
theory of
locally convex
spaces,
including their
topological
structure. He is
aware of the
role of locally
convex spaces
in functional
analysis and
their relation to
other branches
of mathematics.

Spectral properties
and regularity

1-2

Open-ended
question with a
detailed answer

1.2 Be able to:
apply methods
of the theory of
locally convex
spaces to solve
theoretical and
applied
problems in
mathematics
and related
fields. He is
able to
independently
analyze and
interpret the
properties of
specific locally
convex spaces,
use them to
construct and

Spectral properties
and regularity

2-3

Open-ended
question with a
detailed answer
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study

mathematical

models, as well

as apply

specialized

functional

analysis

methods to

solve complex

problems.

1.3 Possess: | Spectral properties Open-ended

skills of | and regularity question with a

independent detailed answer

formulation and

research of

mathematical

problems in the

field of locally

convex spaces.

He is able to

analyze

mathematical

literature,

formulate

hypotheses and

prove

mathematical

statements

related to locally

convex spaces.

Demonstrates

willingness  to

conduct

independent

research and

apply the

acquired

knowledge to

solving complex

problems.
GPC-2 Able to | 2.1 Know: the | Spectral properties Open-ended
build and | main and regularity question with a
analyse approaches to detailed answer
mathematical the construction
models in | and research of

modern natural
science,
engineering,

mathematical
models based on
the use of
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management

economics and

functional
analysis and
locally convex
spaces in
modern natural
science,
technology,
economics and
management

2.2 Be able to:
Apply methods
of analysis of
locally convex
spaces to study
the properties of
mathematical
models
emerging in
various fields,
such as the
theory of
differential
equations,
probability
theory, and
signal
processing

Perturbations
approximations

and

Open-ended
question  with
detailed answer

2.3 Possess:
skills in creating
and researching
mathematical
models based on
the use of
locally convex
spaces

Perturbations
approximations

and

Open-ended
question  with
detailed answer

PC-1 Able to

differential
equations

carry out
research work in
the field of

1.1 Know: the
main theoretical
principles and
methods of the
theory of locally
convex spaces,
including their
application  in
the field of

Perturbations and

approximations

Open-ended
question  with
detailed answer
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functional
analysis and
related fields, as
well as in
ongoing
scientific
research

1.2 Be able to: | Perturbations and | 2 1-4 Open-ended
effectively approximations question with a
collect and detailed answer
analyze
information
from scientific
publications and
other sources on
the subject of
research in the
field of locally
convex spaces

1.3 Possess: the | Perturbations and | 2 10 Open-ended

skills of | approximations question with a
conducting detailed answer
independent

research in the
field of locally
convex spaces,
including
problem
formulation,
hypothesis
formulation,
proof
construction and
interpretation of
the results
obtained

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. Uniformly continuous semigroups of linear bounded operators
2. Strongly continuous semigroups of bounded linear operators
3. The Hille-Yoshida Theorem

4. The Lumer-Phillips Theorem
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5.
5.
6.
7.
8.
9.

Semigroups

The semigroup generator

Resolving semigroups of operators

Perturbations of infinitesimal generating semigroups of compression
Perturbations of infinitesimal generators of analytic semigroups
Homogeneous initial value problem

10. An inhomogeneous initial value problem

Questions for credit:

1.

Uniformly continuous semigroups of linear bounded operators

2. Strongly continuous semigroups of bounded linear operators
3. The Hille-Yoshida Theorem

4. The Lumer-Phillips Theorem

5. Semigroups

5.
6
7
8
9
1

The semigroup generator

. Resolving semigroups of operators

. Perturbations of infinitesimal generating semigroups of compression
. Perturbations of infinitesimal generators of analytic semigroups

. Homogeneous initial value problem

0. An inhomogeneous initial value problem
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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 locally convex spaces
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 locally convex 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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