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\,’} DenepanbHOE TOCYAAPCTBEHHOE OIOKETHOE
@ o0pa3oBaresibHOE YUPEXKISHHUE BBICIIETO 00pa30BaHuUs

«YensOunckuii rocynapctBeHHbH yHUBepcuTe (OI'BOY BO «Uenl'Y»)

DoHT OIEHOYHBIX CPEICTB AJISI IPOMEXKYTOTHON aTTECTAllNH 10 TUCHUIUINHE (MOmyo) «[ 1agkue MEOrooOpasushy
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«MareMaTn4ecKre 1 KOMITBIOTEPHBIE METOABI B (pyHIAMEHTATBHBIX M IPUKIAIHBIX HecnenoBanusax» ®IT'BOY BO
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1. ITacnopt poHIA OLIEHOYHBIX CPEACTB

Hanpagsnenue noarorosku: 02.03.01 Marematuka 1 KOMIbIOTEPHBIE HAYKU.

HampasiienHOCTh: MaTemMaTHuecKkrue U KOMITbIOTEPHBIE METOBI B (yHIAMEHTATBHBIX U TPUKIIATHBIX
UCCIIEIOBaHMSIX.

JuctuumnuHa: ['mankue MHOTOOOpa3usi.

CemecTpsr: 6.

dopma IpOMEKYTOUHON aTTECTAIlUU: 3a4€T.

J111 onleHUBaHUS Pe3yIbTATOB 00yUEHUS UCTIOIb3yeTCs OAITbHO-PEUTUHTOBAs CUCTEMA.
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MHHOBPHAYKHM POCCHUHA

DenepanbHOE rOCyIapCTBEHHOE OIOIKETHOE
00pa3oBaTesibHOE YUPEKIACHUE BBICLIETO 00pa30BaHusI

«YensOunckuii rocynapctBeHHbH yHUBepcuTe (OI'BOY BO «Uenl'Y»)

DOH/T OIICHOYHBIX CPEICTB A IPOMEXKYTOUHOH aTTECTALUH 110 JUCIUILTHHE (MOAYIH0) «[ ajgKine MHOT00Opa3s
1o HarpasyeHuto noaArotoBku 02.03.01 «MaremaTuka 1 KOMIBIOTEPHBIE HAYKW) HAIIPABIEHHOCTH
«MateMaTH4ecKkue 1 KOMIIBIOTEPHBIE METOBI B (PyHIAMEHTATBHBIX H IPUKIAAHBIX Hccnenopanusx» I'EOY BO

«Henl 'Yy

crp. 4

2. IlepedeHb (hOpMHPYEMBIX KOMIICTCH M

N3yuenne qucuuiuingel «l nagkue MHOrooopasusy HanpaBieHo Ha (OPMUPOBAHUE KOMIIETCHIINH,
IIPUBEJEHHBIX B 1.

Ta6muma 1. Pe3ynbrarel 00y4eHwus Mo JUCIUILIAHE.

dbyHIaMeHTalIbHbIE 3HAHUS
B 00J1acTu
MaTEeMaTHYECKOT0 aHAIN3a,
KOMILJIEKCHOTO U
(GYHKIIMOHATBHOTO aHATN3a
anreOpbl, aHATUTHIECKOM
reOMETPUH,
nuddepeHImaIbHON
r€OMETPUU U TOTIOJIOTUH,
i depeHambHbIX
YPAaBHEHUH, TUCKPETHON
MaTEMaTUKH U
MaTeMaTHU4eCKOM JIOTUKH,
TEOPUHU BEPOSITHOCTEH,
MaTeMaTH4ECKON
CTaTUCTUKH U CITy4alHbIX
MPOLIECCOB, YUCICHHBIX
METOJIOB, TEOPETUYECKOM
MEXaHUKH B
npodeCCHOHATEHON
NeSITEIIBHOCTH

MaTeMaTHUYeCKUX U (WIJIN)
€CTeCTBEHHBIX HayK
OIIK-1.2. JleMmoHCcTpUpYET
YMEHHS peliaTh THIIOBBIC
3agaun, GOpMyIHpyEeMbIe
B paMKax
MaTeMaTUYeCKUX U (UIJIH)
€CTECTBEHHBIX HayK
OIIK-1.3. imeeT HaBbIKK
MCII0JIb30BAaHUSI OCHOBHBIX
MOHSITHIA, TEOPEM, 3aKOHOB
MaTEeMaTUKHU U (WJIH)
€CTECTBEHHBIX HAYK JISI
pelieHus 3aaad
npodeccuoHaTFHON
eSITETbHOCTH

Konbr
KOMIICTCHIMH | ConeprkaHre KoMmneTeHn | UHAMKaTopbl JOCTUKEHUS [Tepeuens mIaHUpPyEMBIX
COrIacHo coriacuo ®I'OC KOMIIETEHIIUH COTJIaCHO pe3ysIbTaToB 00yUEHUs 110
oroc (OITOIT BO) OIIOIT JUCLUTLIAHE
(OITOII BO)
OIIK-1  |Crocoben OIIK-1.1. Obnanaer 3HATB!
KOHCYJBTUPOBATh U 0a30BBIMU 3HAHUSIMU, ®  crocoObl HCIOIB30BAHUS
HCIIO0JIb30BaTh MOJTy9ICHHBIMH B 00J1aCTH (dbyHIaMeHTaNbHBIX 3HAHHUH B

00J1aCTH TIIagKUX
MHOT000pa3uii B
npodeCCHOHATEHON
JeATELHOCTH.

'YMeETh:

UCIOJIb30BATh
(byHIaMeHTaJIbHbIC 3HAHUS B
00J1aCTH TIIagKUX
MHOT000pa3uii B
npodeCCHOHATEHON
JEATEILHOCTH.

Bnanets:

HABbIKAMU HCTIOIb30BaHU
(byHIaMeHTaNbHBIX 3HAaHUH B
00J1aCTH TIIagKUX
MHOT000pa3uii B
npodeccuoHaTEHON
JEATENLHOCTH.
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MHHOBPHAYKHM POCCHUHA

@\,’} DenepanbHOE TOCYAAPCTBEHHOE OIOKETHOE

00pa30oBaTeIbHOE YUPEXKJCHIE BEICIIETO 00pa30BaHUs
«YensOunckuii rocynapctBeHHbH yHUBepcuTe (OI'BOY BO «Uenl'Y»)

DoHT OIEHOYHBIX CPEICTB AJISI IPOMEXKYTOTHON aTTECTAllNH 10 TUCHUIUINHE (MOmyo) «[ 1agkue MEOrooOpasushy

1o HarpasyeHuto noaArotoBku 02.03.01 «MaremaTuka 1 KOMIBIOTEPHBIE HAYKW) HAIIPABIEHHOCTH crp. 5

«MareMaTn4ecKre 1 KOMITBIOTEPHBIE METOABI B (pyHIAMEHTATBHBIX M IPUKIAIHBIX HecnenoBanusax» ®IT'BOY BO
«Henl'Vy»

3. CopepxxaHue OLIEHOYHBIX CPEACTB MO AUCIUIIHHE
3.1. BuabI OLICHOYHBIX CPeaCTB

Ta6mmia 2. Buabl O1IeHOYHBIX CPEJICTB.

HaumenoBanu HaumenoBanue
Ko xomnerennuu / € OLIEHOYHOI'0 OLIEHOYHOI'0
KonTponupyemblie
TJIAHUPYEMBIE PE3YIbTaThI cpeacTBa s CpeacTBa Ha
TEMBI / pa3Jiensl .
oOy4JeHus TEKYIIEro MIPOMEKYTOUHOM
KOHTPOJISI arTecTaluu

n/n

OIIK-1

3HaTh:

®  CrocoObI HCITOIL30BAHUS
(yHIaMeHTAIbHBIX 3HAHUH B
00J1aCTH IIIagKUX
MHOTr000pasuii B
npodeccuoHaIbHON
JIEATEILHOCTH.

VYMerTh:

®  JCIOJIb30BaTh I'nmankue

(bYHI[aMeHTaHBHBIG 3HaHUA B MHOFOO6pa3I/I$I OHpOC

00J1aCTH TJIaIKUX " TensopHoe KonrponbHas
pabota

MHOroo0pasuii B HCYHUCJICHUE
npodeccuoHaIbHON
JeSITeTbHOCTH.

Bianers:

®  HaBBIKAMHU WCIIOJIb30BaHUS
(GyHIaMEHTaNbHBIX 3HAHUN B
obnactu TJTAIKUX
MHOT000pa3uii B
npoeccuoHaIbHON
JeSITeIbHOCTH.

Bomnpocet IS
3a4éTa

TumnoBble 3amaHusg, KPUTEPUM M TOKA3aTe€lM OLEHUBAHMA B paMKaX TEKYyIIEro KOHTPOJA
IpeJCTaBICHbI B paboueil mporpamme AUCHUILIHHBI (MOyJst). [ToHbBIE KOMIUIEKTHI OLIEHOYHBIX CPE/ICTB
1 KOHTPOJIbHO-U3MEPUTEIbHBIX MaTEPUAJIOB XpaHITCs Ha Kadenpe.

3.2. ConepskaHue OLIEHOYHBIX CPEACTB

IIpoMexyTouHas aTTecTalys IPOBOAUTCA B BUAE 3aUéTa B 6 cEMeCTpeE.
Bormpocs! fuist orpocos:

Omnpenenenre n-MepHOT0 MHOTO00Pa3HsIM

@yHKIUA [Tepexoa OT OJHOM KapThI K APYToi

Omnpenenenue raaakoro MHOrooopasus

OmnpeneneHue JIOKaJIbHBIX KOOPAWHAT Ha KapTe

Onpenenenue raaako KpuBou

Omnpeznenenue KacaTelabHOTO BEKTOpa

S
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MUHOBPHAYKU POCCUUA
\,’} DenepanbHOE TOCYAAPCTBEHHOE OIOKETHOE
@ o0pa3oBaresibHOE YUPEXKISHHUE BBICIIETO 00pa30BaHuUs

«YensOunckuii rocynapctBeHHbH yHUBepcuTe (OI'BOY BO «Uenl'Y»)

DoHT OIEHOYHBIX CPEICTB AJISI IPOMEXKYTOTHON aTTECTAllNH 10 TUCHUIUINHE (MOmyo) «[ 1agkue MEOrooOpasushy

1o HarpasyeHuto noaArotoBku 02.03.01 «MaremaTuka 1 KOMIBIOTEPHBIE HAYKW) HAIIPABIEHHOCTH cTp. 6

«MareMaTn4ecKre 1 KOMITBIOTEPHBIE METOABI B (pyHIAMEHTATBHBIX M IPUKIAIHBIX HecnenoBanusax» ®IT'BOY BO
«Henl'Vy»

7. Teopema 0 CBsSI3U KOOPIMHAT KacaTeIbHOTO BEKTOpPAa B Pa3HBIX JIOKAIBHBIX CHCTEMax
KOOpAMHAT

8.  OmnpeneneHue KacaTeIbHOTO MPOCTPAHCTBA

9.  Omnpenenenue KOBEKTOpa

10. OmnpeneneHre KOOPAUHAT KOBEKTOPA B JIOKATBLHOM CUCTEME KOOPAUHAT

11. TIlonsitue Tensopa

12.  OmnpeneneHve paBeHCTBA TEH30POB

13.  OmnpeneneHue TMHEHHONH KOMOWHAIIUN TEH30POB

14.  OmnpeneneHue onepanuy yMHOKEHUS TEH30POB

15. OmnpeneneHue onepanuu TPAaHCTIOHUPOBAHUS TEH30Pa C TOMOIIBIO TIEPECTAHOBKU

16. OmnpeneneHue onepamnuu aJbTEPHUPOBAHUS TEH30PA

17. Teopema 0 pa3MEpHOCTH NIPOCTPAHCTBA KOCOCUMMETPUUYECKUX TEH30POB

18. Omnpenenenue onepany BHEITHETO TPOU3BEACHUS TEH30POB

19. Omnpenenenue onepanyu OMyCKaHUs BEPXHEr0 HHEKCA TEH30pa

Bompocsr qist 3auéra gyO0nupyroT BOIPOCHL IS OIIPOCOB.

[Tpumep UTOrOBOI KOHTPOIBHOM pabOTHI:

Jna  temsopa T = ee?e! + eele? + erc’e! + exe'e?, 3aaHHOTO B Oasucax lei, e}
KacaTelIbHOro npoctpanctsa T,M u {e!, €%} KoKacaTenbHOro MPOCTPAHCTBA, HANTH:

3uauenue T(w, x1, Xy), ecmuw = e' +2e2,x1 = 2e1 + ey, X2 = €1 + eo.

TeH30p, KOTOPBIH MOIyYaeTcs B pe3yabTaTe albTepHUpOBaHus Ten3opa T.

Koopmunate! Tensopa T B 6asucax {e,, e} v {e, e}, ecnu e, = e; + e, €2, = 2e; + ey

© ®I'BOY BO «Uenl'V»
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ctp. 7

4. Tlopsiaok MpoBeJeHUs U KPUTEPHHU OLIEHMBAHMSA MPOMEKYTOYHOM aTTecTalMu

4.1. ITopa0K NpoBeAeHUS IPOMEKYTOYHOM aTTeCTAllNU

3a4€T NOPOBOAUTCA B MPUCYTCTBUM MpENojAaBaTeNss M MpeArnojiaraeT pelleHue 3aaad u
Pa3BEpPHYTHIM, NOJHBIM OTBET HA TEOPETUUYECKUI BOIPOC. BpeMsi, OTBOAMMOE Ha BBIITOJIHEHUE UTOTOBOM

paboTsl, 90 MUHYT.

4.2. Kpurepun oneHUBAHHUSA MPOMEKYTOYHOM aTTeCTALMH 10 BHIAM OLCHOYHBIX CPEACTB

OI_ICHI/IBaHI/Ie OTBETAa Ha 3a4éTe.

MO/ICJIH, YBS3bIBATh
TEOPHIO C MPAKTUKOMH,
MOKa3bIBaCT YMEHHE
MPUMEHSITh 3HAHHUSL.

OCHOBHBIE MOJIOXKECHUS U
(hOpMYIIBI JIJ1S1 pETICHUS
3aau.

TPYZOM YBSI3bIBAET
OCHOBHBIE ITOJIOKEHUS
C MIPAKTUKOM.

[IponBUHYTHIN yPOBEHB ba3oBb1i1 ypoBeHb IToporoselii ypoBEHb Husknii ypoBeHb
OCBOCHUSA OCBOEHHUS ITPOBEPSIEMBIX OCBOCHUS OCBOEHMS ITPOBEPSIEMBIX
IIPOBEPSAEMBIX KOMIIETEHIUI IIPOBEPSAEMBIX KOMITETEHIUI
KOMIIETEHITHI KOMIIETEHITNH
90 - 100 6amoB 70 - 89 GanoB 50 - 69 GaytoB 0 - 49 GamnoB
OOyuaromuiics OOyuaromuiics rpamoTHo | OOyvaromuiicst umeetr | OOyuaromuiics He 3HaeT
IIOCJIEIOBATENBHO, Y 110 CYLIECTBY M3JIaraeT |3HAHUS TOJIBKO OCHOBOIIOJIAT AFOIINX
IPaMOTHO U JIOTUYECKH | MAaTepua; BIaJaceT OCHOBHOI'0 MaTe€puaa, |BOIPOCOB U3y4aeMOro
CTPOMHO U3J1araet OCHOBHBIMH HO HE YMEET JieaTh Kypca WIH
Marepua; BIajieeT MaTeMaTU4EeCKUMHU BBIBOJIOB U 3HAYUTEIILHON YacTH
OCHOBHBIMU METOJaMHU; He IOIIyCKAaeT |AO0Ka3aTeNbCTB; IIPOrPaMMHOTO
MaTeMaTU4ECKUMU CYIIECTBEHHBIX OIIMOOK, |IOMYyCKaeT OLINOKH, MaTepuaa; 10IyCcKaeT
METOJIaMH U HO UCIIBITBIBAET IIPUBOJIUT omunOKku, 00HAPYKUBACT
aNTOPUTMAaMU PEIICHHS |3aTPYAHEHUS B BBIBOJAX |HEIOCTATOYHO HEYMEHHUE UX
3aJ1a4; yMEEeT CTPOUTh | U J0Ka3aTelIbCTBAX; IIPABUJIbHBIE UCIIPABJIATD; HE MOXKET
MaTeMaTU4YECKHE yMeEET IPUMEHSATH (OpMYIHPOBKHY; C yBS3aTh TEOPUIO C

MPaKTUKOM.

4.3.Pe3y1bTaThl NPOMEKYTOYHOM aTTECTALIMU U YPOBHH cOPMHUPOBAHHOCTH KOMIIETEHIUI

Onucanue Iokaszarelie u KPUTCPUCB OLICHUBAHUWA KOMHGTGHHI/Iﬁ IJIs1 OIIpOCOB U KOHTpOJII:HOﬁ

paboTHI:

Omnpoc no Teme «I magkue MEHOrO0Opasus» - 20 O6aoB;
Ompoc o Teme «TenzopHoe ncunciaeHue» - 20 6aIoB;
HToroBast KOHTpOJIbHAS paboTa - 60 6amoB.

WToroBasi oueHka BbIcTaBisieTcs o OauibHOM cucteme. CymMMHpYIOTCs Oauibl, MOJYyYCHHbIE 3a
OIIPOCHI U KOHTPOJIbHYIO paboTy. MtoroBas ornenka BoicTaBisieTcs mo 100-0ayuipbHOM mIkane, UCXoas U3

MOJIYYEHHON CyMMBI OaJIJIOB:
Ot 0 10 49 6amIoB — «HE 3aYTCHOY,
Ot 50 mo 100 6amIoB — «3a4TEHOY.

OcoOeHHOCTH TIPOBEICHUH TPOLEAYPHl OLECHUBAHUS PE3yJIbTATOB OOYYEHHs MHBAJIHUIOB U JIUI] C
OrpaHUYEHHBIMU BO3MOXKHOCTSIMU 370pPOBbsl 0003Ha4YeHbI B paboueil mporpamMme TUCHUIUTMHBL (MOYJIS).

© ®I'BOY BO «Uenl'V»
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«Henl'Vy»

Y poBHU CHOPMHUPOBAHHOCTH KOMIIETEHLIUH ONpeesieTcs CaelyomuM 00pa3om:

1. IIpoaBuHYTHIN ypoBeHb CPOPMUPOBAHHOCTH KOMITIETCHIIUN COOTBETCTBYET OIICHKE «3a4TCHON:

OOyuaromuiics BiaieeT 3HaHUSMHU NpeIMeTa B OJHOM 00beMe y4eOHOH MporpamMmsl, 10CTaTOYHO
rNIyOOKO OCMBICIMBAET JUCUUIUIMHY; CAMOCTOSITEIbHO, B JIOTMYECKOH IOCIIEN0BATENbHOCTH U
HCYEPIBIBAIOIIC OTBEYAET HA BCE BOINPOCHI, MOJYEPKUBAECT IIPU ITOM CaMOE€ CYLICCTBEHHOE, yMEeT
aHaJIM3UpPOBaTh, CPAaBHUBATH, KJIacCU(ULUPOBATH, 0000111aTh, KOHKPETU3UPOBATh U CUCTEMATU3UPOBATh
M3Yy4YECHHBIN MaTepHall, BbIIEIATh B HEM IJIaBHOE: YCTaHABIMBAaTh IPUUUHHO-CIIEICTBEHHBIE CBS3U; YETKO
(dbopMHUpYET OTBETHI.

2. ba30Bblil ypOBEHb COOTBETCTBYET OLIEHKE «3aYTEHON:!

OOyyaromuiics BiIaJieeT 3HAHUSAMHU JAUCLUUIUIMHBI [IOYTH B MOJHOM 00BbeMe IpOrpaMMmbl (UMEIOTCS
po6esbl 3HAHUH TOJIBKO B HEKOTOPBIX, OCOOEHHO CIOXHBIX pa3/eliax); CaMOCTOSTEIbHO U OTYACTH MpPHU
HABOJSIIMX BOIPOCax JaeT IOJHOLEHHbIE OTBETHI HAa BONPOCHI;, HE BCErjaa BbIAEISET Haubosee
CYLIECTBEHHOE, HE JIOIYCKaeT BMECTE C TEM CEPbE3HbIX OLIMOOK B OTBETAX.

3. I1oporoBslil ypoBeHb COOTBETCTBYET OIIEHKE «3aUTEHOY:

OOyuaronmiicsi BIaeeT OCHOBHBIM OOBEMOM 3HAHUH 10 JAWUCIUILIMHE; MPOSBISET 3aTPYTHCHUS B
CaMOCTOSITEJIbHBIX OTBETaX, ONEPUPYET HETOUHBIMU (POPMYJIMPOBKAMH; B IPOLIECCE OTBETOB JIOMYCKAaeT
OIIHUOKH 0 CYIIECTBY BOIIPOCOB.

4. Hu3kuil ypoBEHb COOTBETCTBYET OLICHKE «HE 3a4TEHOM:

OOyuaromuiicss He 0CBOMII 00513aTeIbHOr0 MUHUMYMa 3HaHUI MpeaMeTa, He ClI0cOOeH OTBETUTH Ha
BOIIPOCHI Ja)Ke IIPH JOMOIHUTEIBHBIX HABOJALIMX BOIPOCAX IK3aMEHATOPA.

© ®I'BOY BO «Uenl'V»



02.03.01 MaTremMaTHKa M KOMIIBIOTEpHbIe HaykH, MaTeMaTHYeCKHe U KOMIIBIOTEPHbIE METOAbI
B (yHIaMeHTAIBHBIX U NPUKJIAJAHBIX HCCIeA0BaHNUAX, [1agkue MHOroodpasus, 2026 rox Hadopa,
o4Has ¢opma

@oH 0CTATOYHBIX CPEACTB TUCHUIIUHBI (MOIYJIs1) O10OPEH U PEKOMEH/I0BAH:

ITpopektop mo yueOHO paboTe yTBepxkaeHo 27.02.26 A.A. CanamatoB
Y4eHBIM COBETOM MaTeMaTHYECKOTO (PaKyIbTeTa

ITporokon 3aceqanus Ne 8 ot 19.02.2026

[Ipencenarens YdeHoro coBera

MaTeMaTH4eCKoro (akyIpTeTa COITIaCOBaHO A. C. CKopbIHUH
3acenanuem kadeapbl KOMObIOTEPHOI TOMOJIOTHHU U AJITe0pbI

[Tporokon 3aceqanus Ne 5 ot 30.01.2026

3aBenyromui kapenpoi CcOIIacoOBaHO O. B. Mutuna

ABTOD (COCTaBUTEIIH) ®. I'. Kopabnes

CtpykTypa (poHIA0B 0CTATOYHBIX CPECTB COOTBETCTBYET NpuKa3y pekropa ®I'BOY BO «Heal 'V»
oT «27» cenTadps 2022 r. Ne 573-1



