MMHOBPHAYKN POCCUU
®ENEPANIbHOE MOCYIAPCTBEHHOE BIO[KETHOE OEPA30OBATENIbHOE YYPEXOEHUE
BbICLLUEFO OEPA30BAHUSA

«BOPOHEXCKWUM rOCYOAPCTBEHHbIN YHUBEPCUTET »
(®rBOY BO BIY)

YTBEPXOAKO
3aBeqyowmin kapegpon
anre6pb| n MmaTeMaTn4eckKnx
mMeToaoB rmapoanHamMumnKn

18, (3BsirmH B.I".)

nédnuck, pacwughposka nodnucu

17.04.2024 .

PABEOYASA NPOMPAMMA YYEEHOWU OAUCLUUNIUHDI
61.B.04 O6was Teopust aTTpakTOPOB YpaBHEHWNIA MOPOANHAMUKM

1. Wndcdp v HaumeHOBaHMe HanpaBlieHUs NOArOTOBKMU:
01.04.01 MaTemaTuka

2. NMNpodunb noarotoBku: Matematmyeckme mMoaenu ruapogmHaMmnKm
3. KBanudumkauma BbinyckHuka: Marncrtp
4. ®opma ob6pazoBaHun: O4yHas

5. Kacbeapa, otBevarlan 3a peanusauymio aucumnnuubl: Kadgeapa anrebpbl u
MaTeMaTuyeCckux MeTOA0B rMAPOANHAMUKN

6. CoctaBuTENM Nporpammbl: npogeccop, A.¢.-M.H. 3BsrnH Buktop Mpuropbesmy

7. PekomeHgoBaHa: HMC matematudeckoro gpakynbteta npotokon Ne 0500-03
oT 28.03.2024 r.

8. YuebHbIn roa: 2024-2025 CewmecTp(-bl): 2



9. Llenu n 3agayn y4e6HON ANCLUUNIINHDI:

Llenbto Kypca sensiemcsi

- OCBOEHME OCHOBHbIX MOHATUMN O0O0WeEen Teopun aTTPaKTOPOB M OBMageHuMe MeTtodamu
NPUMEHEHNSA 3TOM TEOPUN K PELLIEHNIO Pa3NNYHBLIX MaTeMaTUYEeCKNX 3adau.

3adayu usydeHusi ducyunuHbl

- hopmmpoBaHme cnocobHocTemn
npodeccruoHanbHoOM AeAaTenbHOCTH

- BblpaboTka HaBbIKOB U YMEHWUA MO NPUMEHEHWIO MOMYYEHHbIX 3HAHUK NPU UccnegoBaHUK
pasnnyHbIX Moaenen rmapoanHaMmnKn

NnPUMEHEHUA MaTemMaTn4eCKmnx Q)OpMaJ'II/IG)MOB B

10. MecTo y4yeb6HOM AncuUNUHbI B cTpyKType OOI:

OucumnnnuHa «O6uwasn Teopus aTTPakTOPOB YpaBHEHUW TMAPOAMHAMUKUY» OTHOCUTCS K YacTu,
dopmMmnpyemon y4actHukamm obpasoBaTesibHbIX OTHOWeEeHU bnoka 1.

[ns ero ycnewHoro ocBOeHNa HeobXoANMbI 3HAHUS U YMEHUs, NPUODpPETEHHbIE B pesynbTaTe
o0y4eHns no npeawecTBYHLWMM OUCUUNIIMHAM: annpoOKCUMAaLMOHHO-TOMOMOMYECKU MeTo

ANA  paspewnMocTV  YpaBHEHUW  rmapoavHamukn,  audpdepeHumanbHble  ypaBHEHUS,
PYHKUMOHAIbHbIA aHanms.
CtyneHT pormkeH cBobogHO  BrageTb MareMaTU4ecKMM  aHanu3oMm,  dfieMeHTamu

AndodpepeHUmnanbHbIX  YpaBHEHUN,

rMNb6epTOBbLIX MPOCTPaHCTB.

obnagatb NOMAHBbIMM  3HAHUAMM TEOPUN OaHaxoBbIX WU

OucuunnnuHa asnsaetcs I'IpeLI,LIJeCTByI-OU_l,eIZ anda KypcoB mMatemMmaTtundeckoro moaerimpoBaHus,
BCeX cneunarbHbIX KypCoOB, U3y4HarLwnx 3agayn MaTemaTn4eckoun q.)I/ISI/IKVI.

11. KomneTeHuunn oby4arowerocs, coopmmpyemMblie B pe3yribTaTeé OCBOEHUA AUCLUNIIUHDbI:

Kog HassaHune Kog(bl) WHankaTop(bl) MnaHnpyemble pesynbTaTbl 00y4eHus
KOMMeTeHLMH
MK-1 CnocobeH MK-1.1 | O6nagaet 6onbLUMM 3HaTb: 3apyBeXxXHY0 1 OTEYECTBEHHYHO
peliaTtb 3agaym 06bemMOM 3HaHWU B nutepatypy B obnactu
aHanuMTU4eckoro obnacTtn matemaTU4eCKon MatemMaTnyecKkon rmapoanNHaMmKu
xapakrepa, rMapoAMHaMUKN YMeTb: hopMynupoBaTtb NOCTAHOBKM
npeanonararoLmnx OCHOBHbIX 3aay MaTtemMaTn4ecKon
BbIOOp 1 rmgpogmHamMmKkn, opmynmpoBaTth U1
MHoroobpasue A0Ka3blBaTb TEOPEMbI NPEOMETHOWN
aKkTyanbHbIX obnactu
cnocobos Brnagetb: nctouHnkammn nHgopmaumm,
peLleHns 3agad TeopeTU4eCKUMmN NOAXoAaMu K
MaTemMaTnyecKkomn nccnegoBaHnio MatemMmaTnyeckom
rMAapPOLAVHAMUKN rMapoavHaMUKM
MNK-1.2 | YmeeT HaxoauTb, 3HaTb: COBPEMEHHbIE METOAbI
dopmMynupoBaTh M pelwaTtb | NPoOBEeOEHNsT HayYHbIX NCCNeaoBaHNN,
CTaHOapTHble 3a4a4u B noaxodbl K aHanuay Hay4Ho-
CODCTBEHHOW Hay4HO- nccnegoBaTtenbCkmx padoT
nccregoBaTesibCKon YMeTb: HaxoauTb, POpPMynNuUpoBaTh U
[edaTenbHOCTU B obnactu nccrnegoBaTtb paspeLmmMocTb B HayYHO-
MaTeMaTU4eCKON ncecrneagoBaTernibCkon JesATenbHOCTH
rMAapOAVHAMUKM Bnagetb: meTogamm uccnegoBaHns u
PELLEHNS KNacCUYeCcKnx Mmoaenemn
rMapoaVHAMUKM
MK-1.3 | MimeeT npakTu4eckni onbiT | 3HATb: COBPEMEHHbIE METOAbLI aHanNu3a
Hay4HO- Hay4HO-MCCneaoBaTenbCKnx paboT,
nccregoBaTeribCkon OCHOBbI Hay4HO-UCCreaoBaTeENbCKOM
JesaATenbHOCTM B obnactu JeaTtenbHocTu B obnacTtu
MaTemaTn4eCcKon MaTemMaTn4eCcKon rMapoguHaMmKN
rMAapOAVHAMUKM YMeTb: onpegensaTs U pa3BmBaTh
TeMaTUKy Hay4YHOro NCcneaoBaHust
BnapgeTtb: coBpeMeHHbIMU MeTO4AMM
Hay4HOro aHanmsa B obnacTtu
MaTemMaTn4eCcKon rMapoguHaMmKu




MK-2 CnocobeH MK-2.1 | BnageeTt coBpeMEHHbIMU 3HaTb: OCHOBHbIE MPUHLMMNbBI U hOPMBI
NpOBOANTb MeTogamu cbopa u cbopa u N3NoXeHns Hay4YHbIX
aHanmsa Hay4HbIX aHanmMsa uccriegyemMmoro pe3ynbTaToB, Npasunia opopMIieHnst
OaHHbIX U1 MaTepuana, cnocobamu TEKCTOBOIO U UNKCTPATUBHOMO
pe3ynbTaToB €ro apryMmeHTaumm MaTepuana Hay4HbIXx paboT
3KCMEPUMEHTOB B YMeTb: aHann3mMpoBaTh NOMy4YeHHY0
Mogensx MHopMaLMo, rPamMoTHO NPEeACTaBNATb
MaTeMaTn4eCcKomn nosny4eHHble pesynbTaThl
rMAapPOLAMHAMUKN Bnagetb: HaBblkamMy Hay4YHOM
aprymeHTaumm
MK-2.2 | YmeeT aHanusmpoBsaTtb 3HaTb: KOHUEeNTyarnbHbIe OCHOBLI
pesynbTaThl MCNonb3yeMbIX MPU NOMyYeHnm
3KCMEPUMEHTOB, pe3ynbTaToB TEOPUIA
aHanusmpoBaTtb YMeTb: aHanuampoBarTb,
chopmMynmMpoBaHHLIe cuctemaTnsmpoBaTtb U 0b6obLwaTb
Hay4YHble YTBEPXAEHUS MHopMaLMIo, NONMYyYEHHY0 B X0o4e
paboTbl, aHanu3npoBaTb NOSyYEHHbIE
HOBble YTBEPXKAEHUS
Bnagetb: HaBblkamMy Hay4YHOro aHanusa
MK-2.3 | VimeeT npakTnyeckun onbIT | 3HaTb: NPaKTUYECKN UCMONb3yeMble
3KCMepUMeHTanbLHON aKcnepuMeHTanbHble MeToabl
AesaTenbHOCTK B 06nacTtu nccregoBaHms MmateMaTU4ecKom
MaTemaTnyeckomn rMapoAvHaAMUKM
rMapoavHaMUKK YMeTb: NPoBOAUTL Hay4Hble
nccnenosaHmsa B obnactu
MaTemMaTU4eCcKon rMapoauHaMmNKN
BnapgeTtb: npakTU4eckummn HaBblkaMu
3KCneprvMeHTanbHoOWM AesaTensHOCTU B
MaTemMaTu4eCKon rmapoguHaMumKu
MKB-4 | CnocobeH k MKB-4.1 | ObnagaeT 3HaHMUAMU 3HaTb: OCHOBHbIE MONOXEHUSA, METOAbI,
BHEOPEHMUIO pes3ynbTaToB N HOBbIX CnocobbI nccnegoBaHns 3agad
pesynbTaToB pa3paboTok npu MaTemMaTu4eCKon rmapoauHaMumKku
nccrnegoBaHn nccrnegoBaHvmn 3agad YMeTb: uccnegoBaTtb HOBbIE 3a4aun
pa3paboTok npu MaTemMaTnyecKkom rmapoaMHaMmKn
nccrnegoBaHum rMapoAVHaAMUKN Bnagetb: 3HaHNsIMM pe3ynbTaToB U
HOBbIX 3agdau HOBbIX pa3paboTok Npu nccnegoBaHNK
MaTeMaTU4YeCcKon Moaenewn ruapoanNHaMmnKu
rmapogMHamMmKn MKB-4.2 | YMeeT YeTKo 1 NOHATHO 3HaTb: TpeboBaHus, NpeabsBnsemble
usnaraTb Matepwvarn, Hay4HbIM COOBLLECTBOM K U3MOXEHWIO
NOMyYeHHbIN NpK MaTepuanoB MOy4YeHHbIX Npu
nccrnegoBaHMn HOBbIX nccrnegoBaHum
3aga4y MaTtemaTnyecKon YMeTb: rpamoTHO 1 YeTKO nsnaratb
MAapOAVHAMUKM CBOW pe3ynbTathbl
BnageTtb: HaBbIkaMy N3MOXKEHNS HOBbIX
pes3ynbTaToB MaTeMaTu4ecKom
rMapoavHaMUKM
MKB-4.3 | YmeeT npoBoantb 3HaTb: OCHOBHbIE MOMOXEHNSI N paHee
CpaBHEHME HOBbIX nonyYeHHble pe3ynbTaTbl N3y4aeMomn
NOMy4YeHHbIX pe3ynbTaTtoB | TEopum
1 pa3paboTok ¢ YMeTb: CpaBHMBaTb HOBbIE pe3yrnbTaThl
Nofny4YeHHbIMN paHee C paHee Nosy4YeHHbIMU
Bnagetb: HaBbikamu paboTbl €
WCTOYHUKaMU MHGOpMaLnn 1
CpaBHEHUs1 MHcpopMaLum C HOBbIMU
pesyneTatamu
MKB-5 | CnocobeH k MKB-5.1 | BnageeT HaBbikamu 3HaTb: OPMYITMPOBKM YTBEPXKOEHNN,
0hOpMIEHMIO NOAroTOBKW Pe3yrbTaToB NOCTaHOBKM 3afady rMapoauHaMuKu
pesynbTaToB Hay4Ho- YMeTb: NoAroToBMTL pesynbTaThl
Hay4HO- nccrnegoBaTenbCKUX 1 nccrnegoBarternbCkmx paboT, MCnonbayto
nccrnegoBarternbCeK ONbITHO-KOHCTPYKTOPCKMX TEPMUHbI MaTeMaTUYeCKon
NX 1 OMbITHO- paboT B cTpormx rMapOAVHAMUKM
KOHCTPYKTOPCKMX MaTemMaTn4eckux Bnagetb: matemaTnyecknum
pabot dOPMYNNPOBKaX 1 B TEOPETUYECKUM annapaTtomM NoaroToBKU




TEpMUHAX NpegMeTHoOM
obnactu n3y4yaemoro
ABITEHNA

MOMny4YeHHbIX PesynbLTaToB B TEOPUM
aTTpaKTopoB

MNKB-5.2 | YMmeeT cocTaBnsiTb
OOKYMEHTbI M OTYEThI NO

3TUM nccnegoBaHNAM

3HaTb: NpaBMna CoCcTaBMNeHUs U
0POpMIEeHNs OTYETHOW JOKYMEHTaUun
no NpoBefEHHbIM UccneaoBaHUAM
YMeTb: COCTaBnATb OTYETHYIO
OOKyMeHTauuto

BnapgeTb: HaBblkaMn COCTaBMNEHUNA U
0POPMIIEHMIO HOBbIX pe3yrnbTaToB B
npodpeccrmoHanbLHOM 4esaTeNnbHOCTH

MKB-5.3
odhopmreHmns nogobHom
[OKYMeEHTaLUun 1 OTYETOB

MmeeT npaktnyeckuin onbIt

3HaTb: npaBuna rpaMoTHOro
npeacTaBneHns oTY4ETOB N AOKYMEHTOB
YMeTb: ohopMnsiTe OTHETHI 1
OOKYMEHTbI

BnageTtb: NpakTU4eCKUM OMbITOM
odhopmMneHns 1 NpeacTaBneHus
OTYETHOW JOKYMEHTaLMK

12. O6beM AUCLUUNIIUHBLI B 3a4€THbIX eAuHULIax/4acax B COOTBETCTBUMU C YYEOHbIM
nnaHom — 4/144.
Popma NpoMeXYyTOHYHOM aTTecTauun - sK3amMeH

13. TpyROEMKOCTb MO Buaam y4yebHon paboTbl

TpyooeMKocTb (Yachbl)
Bug yuebHon paboThl Bcero Mo cemleCTpaM
AyauTopHbIE 3aHATUSA 28 28
B TOM Yucre: niekunmn 14 14
npakTnyeckue 14 14
naboparopHble - -
CamoctosTenbHas pabora 80 80
OKk3ameH 36 18/18
WToro; 144 144
13.1. CopepxaHue AUCLMNIIUHBI
Ne Peanusayusa
n/n HanmeHoBaHune pasgena
pasgena CogepxaHue pasgena gUCUMNINHGI ONCUMMITNHBI C
OUCUUNIUHBI MOMOLL IO OHNaWH-
Kypca, QYMK *
1. Nekuun
1 TpaeKTopHble OBOMOLMOHHOE ypaBHEHME B BaHaxoBOM NPOCTPaHCTBE https://edu.vsu.ru/e
aTTpaKTopbl MpocTpaHcTBO TpaekTopuii. MNoHATNE TPAaeKTOPHOIO nrol/index.php?id=5
atTpakTopa. lNputarmearowime MHOXeCTBa 903
2 [mobGanbHble MoHaTne rmobanbHOro aTTpakTopa
aTTpakTopbl
3 ATTpakTopbl 3agaya Koww ansi 3BoNOLMOHHONO YpaBHEHNS
nonyrpynn ATTpakTop nonyrpynnei
CBA3b NOHATUI aTTpakTopa Nonyrpynnsl v rnobanbHoro
aTTpakTopa
4 ATTpaKTOopbl OHepreTnyeckue oueHkn ans 3agadn Haebe-Ctokca.
ypaBHeHui TpaeKTopHbI aTTpakTop And 3agadyn Haebe-CTokca.
OBWXeHuns mobanbHbIN aTTpakTop Ans cucteMbl HaBbe-CTokca.
HbIOTOHOBCKOW
XNOKOCTU
5 OHepreTnyeckue OHepreTnyeckas OLEeHKa A51s1 ypaBHEHWI OBVXKEHUS
OLLEHKM AN BSI3KOYMPYrow XugkocTu. [nccunatnBHasi oueHka ans
ypaBHEHUN YPaBHEHUN ABWKEHUS BSA3KOYMPYron XUAKOCTW.
OBVDKEHNSA [okaszaTenbCTBO TEXHUYECKMX JIEMM.




BSI3KOYNpYrvx cpeq

6 | ATTpakTopsbl Ans TpaeKkTopHbIN aTTpakTop AN ypaBHEHUIN OBWKEHNS
ypaBHeHUN BA3KOYNPYron XuakocTn. HemHBapmuaHTHOCTbL NPOCTpaHCTBa
OBWKEHNS TpaeKToOpui ypaBHEHUI OBUXKEHUSA BA3KOYNPYron XXMOKOCTU.
BA3KOynpyrnx cpen | MnobanbHbin aTTpakTop AN ypaBHEHU ABUXEHUS
BSI3KOYMPYron XUaKocTu
2. MNMpakTnyeckne 3aHATUA
1 TpaekTopHble OBOMOLMOHHOE YpaBHeHNE B HaHaxoBOM NPOCTPaHCTBE https://edu.vsu.ru/e
aTTpakTopsbl MpocTpaHcTBO TpaekTopuii. MNMoHATNE TPaeKTOPHOro nrol/index.php?id=5
atTpakTopa. MNMputarnearouime MHOXeCTBa 903
2 "mo6ankbHble MoHaTue rmobanebHoro aTTpakTopa
aTTpakTopbl
3 | ATTpakTopbl 3apayva Kowwn ans 3BonNOLMOHHOINO YpaBHEHNS
nonyrpynn ATtTpakTop nonyrpynnbl. CBA3b NOHATUI aTTpakTopa
nonyrpynnel 1 rnobanbHoro aTTpakropa
4 | ATTpakTopbl OHepreTnyeckue oueHku ans 3agadn Haebe-Ctokca.
ypaBHeHUi TpaekTopHbIn aTTpakTop Ans 3agaqv Hasbe-CTokca.
OBWKEeHUs moGanbHbIN aTTpakTop ANnga cucteMbl HaBbe-CTokca.
HBEIOTOHOBCKON
XWOKOCTU
5 OHepreTudeckme OHepreTuyeckas oueHka Ans ypaBHEHUIN OBUKEHUS
OLLeHKM Ans BA3KOYNpyrow xuakocTtu. [nccunatneBHas oueHka ang
ypaBHeHU# YpaBHEHU ABMKEHUS BA3KOYNPYron XUAKOCTW.
OBWKEHNSA [okasaTenbCTBO TEXHUYECKMX NIEMM
BA3KOYNpyrnx cpeq
6 ATTpakTopb! 4ns TpaeKkTopHbIN aTTPaKTop AN ypaBHEHNN OBWKEHNS

ypaBHEHWI
OBWDKEHNSA
BA3KOYNpyrnx cpes

BSI3KOYNPYron XUAKoCcTU. HenHBapmMaHTHOCTb NPOCTpaHCcTBa
TPaAEKTOpPUIA YpaBHEHWI ABWKEHUS BA3KOYNPYIron XNUOKOCTHU.
mobGanbHbIN aTTpakTop AN1S YPaBHEHWUIN OBUKEHUS

BSI3KOYMNPYromn XMOKOCTH

13.2. Tembl (pasgensl) AUCUUNIIUHBI U BUAbI 3aHATUI:

Ne HasBaHue Tembl Jlekumn MpakTnyeckune CamocTosaTenbHas Bcero
n/n 3aHATUS paboTta
1 | TpaeKTopHble aTTPaKTopbl 3 2 13 18
2 | 'nobGanbHble aTTpaKTopbl 2 2 13 17
3 | ATTpakTopbl nonyrpynn 2 3 13 18
4 | ATTpaKTopbl YypaBHEHWI ABWKEHUSA 3 3 14 20
HbIOTOHOBCKOW »XUOKOCTU
5 OHepreTuyeckmne OL|EHKMN ans 2 2 14 18
YPaBHEHUN OBWXEHMWS BA3KOYNPYrnX
cpeq
6 | ATTpakTopbl ana ypaBHeHui 2 2 13 17
OBWDKEHNS BSA3KOYNpPYIrux cpeq
OK3amMeH 36
WToro 14 14 80 144

14. MeToan4yeckue ykasaHmMa Ans odoyvyarowmxcs no 0CBOEHUIO AUCLUMNIIUHDI

B npouecce npenogaBaHus AUCUMNIIMHBLI UCMNOMbB3YOTCA Takme Buabl y4ebHon paboTbl, kak
nekumMn, npakTuyeckue 3aHAaTUS, a TaKkke pasnuyHble BuAbl CaMOCTOATESNbHOW pPaboThbl
obyyatowmxcd, Ha kotopyto otBoamtca 80 yacoB. CamocTtoaTenbHas yyebHaa AeaTenbHOCTb
ctygeHtoB no aucunnnvHe «Obwasi Teopusi aTTpaKTOpOB YpPaBHEHUW TMAPOLAMHAMUKN
npegnonaraet wu3ydyeHMe pekoMeHAyeMoW npenogaBaTteneMm nutepatypbl MO Bonpocam
NPaKTUYECKUX 3aHATUA, CaMOCTOSTENIbHOE OCBOEHME MOHATUMHOrO annapata U MOArOTOBKY K
TEeKyWwuM aTTtectaunsam (KOHTPONbHOW paboTe U BbINOMHEHWUIO NpakKTUYeckux 3agaHwuin). Ha
NeKkumnsax pacckasblBaeTCs TeOpeTUYecKUn maTepuarn, Ha NpakTUYEeCKUX 3aHATUSAX peLuaroTcs
npuMepbl MO TeEOPETUYECKOMY MaTepuany, NPoYUTaHHOMY Ha NeKUUSX.

Mpn wn3yyeHmm «kypca «OOwaa Teopuss aTTPaAKTOPOB YpPaBHEHUN  MOPOLAMHAMMKNY
obyyatowmmea crnegyeT BHAMATENBHO CryLllaTh M KOHCNEKTUPOBAaTb Matepuarn, nanaraembli Ha



ayaAUTOPHbIX 3aHATUAX. Bonpocbl ayauMTOpHbIX 3aHATUA OBCYyXOaltTCa Ha 3aHATUAX B BUAE
YCTHOrO ornpoca — MHAUBMAYanbHOro U PpoHTanbHOro. B xoge ycTHOro onpoca BbISIBMAKOTCA
geTtanun, KOTopble MO KakKAM-TO MNPUYMHaAM OKas3anucb HEAOCTAaTOYHO OCMbICIIEHHBIMU
CTygeHTamMu B XoAe Y4YeOHblIX 3aHATUIW. TemM caMbiM OrnpocC BbIMOMHAET BaXXHEWLwmue
obyyaloLlyo, pasBMBalOLLYI0 WU KOPPEKTMPYHOLLYH (DYHKUMWU, NO3BOMSIET CTyAEHTaM Yy4ecTb
HeopaboTKn N n3bexartb UX NPU NOAroTOBKE K 9K3aMEHY.

Bce BbinonHseMble CTygeHTaMu CaMOCTOSATENbHO 3afaHusi (BbINOSIHEHWE KOHTPOSbHOW
paboTbl) nognexart nocrneayllwen npoBepke npenogasatenem. PesynbTatbl TeKyLMX
aTTecTauMi yumTbiBalOTCS NpernogaBaTenieM npuv NPoOBEAEHUM NPOMEXYTOYHOW aTTecTtaumm
(ak3ameHa). [Ona nNOHMMaHMA W Ka4YeCTBEHHOrO YCBOEHWA npeaMeTa pekoMeHOyeTcs
cnefywouias nocnegoBaTenbHOCTb AENCTBUMN.

1. lMocne kaxpgow Nekuum cTygeHTaMm pekoMmeHayeTcs noapobHo pasobpaTb NPOYMTaHHbLIN
TeopeTUYeCcKUn Matepuar, BblydnTb BCE onpeaeneHns n opmMynmpoBkM TeopeMm, pasobpaTb
npumepsbl, pelleHHble Ha nekumn. [llepen cnepywowen nekumi obss3aTtenbHO MNOBTOPUTb
MaTepuan npegblayLien nekumu.

2. lNpu noarotoBke K MPaKTUYECKMM 3aHATUSIM MOBTOPUTbL OCHOBHbIE MOHATMS NO Temam,
n3yuntb npumepsbl. Pewwas 3agayn, npegBapuTenbHO NOHATb, KAKOW TEOPETUYECKMI MaTepuarn
HY>XHO uMcnonb3oBaTb. HameTuTb nnaH peweHusi, nonpoboBaTb Ha €ro OCHOBE peLnTb
npakTu4eckne 3agaymn.

3. Bce HeoOxogumble ans ycBOEHMs Kypca MaTtepuanbl pasMelleHbl Takke Ha caunTe
dakynbTeTa https://math.vsu.ru/wp/?page_id=937.

15. lMepeyeHb OCHOBHOM W [AONOJNIHUTENLHOW nUTepaTypbl, PECYypCOB WHTEPHET,
HeoGXoAUMbIX ANA OCBOEHUSA AUCUUNIMUHbI (CrIUCOK rnumepamypbl oghopmrsiemcs 8
coomeemcmeuu ¢ mpeboeaHusmu OCT u ucrnonb3yemcs obwasi cKeosHasi Hymepauus Ossi
gcex 8udo8 UCMOYHUKOS8)

a) OCHOBHas nuTeparypa:

Ne n/n McTOYHUK

1 3earuH B.I"., KoHgpaTtbeB C.K. ATTpakTopbl 4151 ypaBHEHWI MOAENEN ABMXKEHMS BA3KOYNpyrix cpea//
M3patenbcko-nonurpaduyeckmin LeHTp BopoHexckoro rocyHmepcuteta, 2010, 266¢.

2 3earuH B.I'., BopoTtHukoe [.A.. MatemaTuieckme MOAENN HEHLIOTOHOBCKUX >XMAKOCTEN: yyebHoe
nocobue no cneumansHoct 010100 — Matemartukal//BopoHex: BI'Y, 2004.—42 c.

3 3earuH B.I"., OmuTtprneHkoB.T. AnnpoKkcumauMOHHO-TONONOMMYECKUI NoAXOoL K UCCreaoBaHUIo 3agay
rmgpogmHamukn. Cuctema Hasbe-Ctokca / M.: YPCC, 2004.—112 c.

0) gononHuTenbHasa nuTepaTtypa:

Ne n/n McTo4vHnK

4 BabuH A.B. ATTpakTopbl 3BOMIOUMOHHBIX ypaBHeHun / A.B. babuH, M.W. Buwuk. - M.: Hayka.- 1989.-
294 c.
JTagbikeHckas O.A. MaTemaTuyeckme BOMpPOChl AMHAMUKN BA3KOW Hecxxmnmaemonm xungkoctn / O.A.

5 JlagbikeHckas.—M.: Hayka, 1970.—288c

6 Temam P. YpaBHeHuss HaBbe-Ctokca: Teopus n umcneHHbin aHanua / P. Temam.—M.: Mup, 1981.—
408 c.

7 ["aeBckun X. HenuHenHble onepaTopHbIe ypaBHEHUS U onepaTopHble AnddepeHumanbHble ypaBHEHNS
/ X. laesckun, K. 'pérep, K. Baxapwuac.-M.: Mup, 1978. — 336 c.

8 JInoHc K.J1. HekoTopble MeToabl pelleHnst HenuHenHbIX kpaeBbix 3agad / XK.J1. JlnoHc.- M.: Mup, 1972.

— 587 c.

B) 6a3bl fJaHHbIX, MHPOPMALMOHHO-CMPABOYHLIE M MOUCKOBbLIE CUCTEMDI:
OnekTpoHHbIN KaTanor 3HB BI'Y

9 http://www.lib.vsu.ru/2p=4

10 OneKTpoHHO-bMBNMoTeYHasn cucteMa usgaTenscTea «J1aHb»
https://lanbook.lib.vsu.ru/

11 Cant pakynbTeTa

https://math.vsu.ru/wp/?page id=937



https://vk.com/away.php?to=https%3A%2F%2Fmath.vsu.ru%2Fwp%2F%3Fpage_id%3D937&cc_key=
https://vk.com/away.php?to=https%3A%2F%2Fmath.vsu.ru%2Fwp%2F%3Fpage_id%3D937&cc_key=

16. NMepeyveHb y4e6HO-MeTOANYECKOrO 06ecneyeHUs Ansi CaMOCTOATeNIbHOW paboThl

1 3BsrvH B.I'., KongpaTtbeB C.K. ATTpakTopbl Anst ypaBHEHU MOAENEN OBWKEHUST BA3KOYNpyrux cpen//
W3patenbcko-nonurpagudeckui LieHTp BopoHexckoro rocyHusepcuteta, 2010, 266¢.

> 3esArvH B.I'., BopoTHukoB [.A.. MaTemartuyeckne MoAenu HEHbIOTOHOBCKMX >KMOKOCTEN: yvyebHoe
nocobue no cneymnansHoctn 010100 — MaTtematukal//BopoHex: BI'Y, 2004.—42 c.

3 3BarvH B.I'., AMuTpreHkoB.T. AnnpokcuMauMoHHO-TOMOMOMMYeCckUin NoAxXo4 K uccrieqoBaHuio 3agad
rmgpogmHamukn. Cuctema Hasbe-Ctokca / M.: YPCC, 2004.—112 c.

4 MonoxeHne 06 opraHn3auUMn camoCcTosiTENbHON paboTbl 06y4vatoLmxca B BopoHexckom
rocyapCTBEHHOM YHUBEpCUTETE

17. WHdoOpMaUMOHHbIE TEXHONOrMu, ucnosnb3yemMmble ANs peanu3auum  yy4yebHoM
AUCLUMNSINHBLI, BKNOYasa nporpaMmMHoe obecrnevyeHne u MHPOPMaLMOHHO-CNpaBOYHbIe
cuctemsbl (NMpy Heo6xoAMMOCTH)

OucumnnvHa MOXeT peanu3oBbiBaTbCA C NPUMEHEHWEM OUCTaHUMOHHLIX OBpasoBaTesibHbIX
TEXHOSIOrnN, Hanpumep, Ha nnatgopme «ONEKTPOHHbIN yHUBEpCUTET BIry»
(https://edu.vsu.ru/enrol/index.php?id=5903)

lNepeyeHb HeobxogmMmoro nporpammHoro obecneyvyeHus: onepaumoHHasa cuctema Windows mnu
Linux, Microsoft, Windows Office, LibreOffice 5, Calc, Math, 6pay3sep Mozilla Firefox, Opera nnm
Internet.

18. MaTepuanbHO-TeXHU4Yeckoe obecneyeHMe AUCLUUNIINHDI:

(npu ucrnonb3ogaHuu nabopamopHo20 060pydoeaHUsT yKasbi8amb [OSIHbIU MepedYeHb, Mnpu
b6onbwom Konudyecmge 060pydo8aHUss MOXHO 6blHecmu OaHHbIU pa3desi 8 MpusrioXeHuUe K
paboyel npoepamme)

CneunanunsnpoBaHHasa mebensb.

[ns camocTosiTenbHON paboTbl NCNOSMb3YETCHA Kacc ¢ KOMMbOTEPHON TEXHUKOW, OCHALLEHHbIN
HeobXoOMMbIM NPOrpaMMHbIM  obecrneyeHneM, ONEKTPOHHbIMKU  y4ebHbIMM nocobusamm
3aKkoHogaTenbHO - NPaBOBOM WM HOPMATUBHOM MOUCKOBOM CUCTEMOW, MMEKLLUW BbIXOO4 B
rnodanbHyo ceTb.

Mpun peanusaunu ANCUUNIIMHBI C NCNOMbL30BaHNEM AUCTAHLMOHHOIO 06pasoBaHUA BO3MOXHbI
AONOSTHEHNA MaTepuanbHO-TEXHNYECKOro obecnevyeHnsa oUCLUNIIMHbI.

19. ®DoHA OLEHOYHbIX CPEeaAcCTB:

OueHo4YHble cpeacTBa ANA NpoBeAeHUs TeKyLen N NPOMeXyTOYHOU aTTecTaumm
lMopsgok  oOueHkn  OCBOeHMst  obydvawwmmunca  yyebHOro  martepuana  onpegenseTcs
cofepXaHnem crnegyrLmnx pasgenos AUCUNNINHGI

Wugmkatop(bl)
Ne HanmeHoBaHue pasgena
KomneTteHums (1) [OCTWKEHUs OueHouHble cpeacTBa
n/n ONCUUNMHBI (MoAyrns)
KOMMETEHLMM
1 TpaeKkTopHble aTTpaKTopbl MK-1, MK-2, MK-1.1, rNK-1.2, [lomalLHne 3aaaHms,
MKB-4, NKB-5 MK-2.1, TIK-2.3, KOHTponbHas paboTa
' MKB-4.2, MNKB-5.2
2 [mobGanbHble aTTpakTopbl AK-1. NK-2 MK-1.1, MNK-1.3, [omaluHne 3agaHus,
' ' MKB-4.1, NKB-4.3, | koHTponbHas paboTta
MKB-4, NMKB-5 MK-2 1
3 ATTpakTopbl Nnonyrpynn MK-1.1, MNMK-1.3, [omaluHne 3agaHus,
MK-1, MK-2, MKB-4.1, NKB-4.3, | koHTponbHas paboTta
MKB-4, NMKB-5, MKB-5.2, MNK-2.1,
MK-2.2
4 ATTpakTopbl ypaBHEHUI AK-1. MK-2 MK-1.1, MNMK-1.3, [omaluHne 3agaHus,
OBWKEHWSI HBIOTOHOBCKOM MKB- 4‘ I'IKB—,5 MKB-4.1, NKB-4.3, | koHTponbHas paboTta
XKNOKOCTU ! ! MKB-5.1, MK-2.3
5 OHepreTu4eckme oLeHKn ans MK-1, rNK-2, MK-1.1, rK-1.3 [omaliHme 3aganHus,
ypaBHEHWUN ABUXEHUS MKB-4, MNMKB-5, MKB-4.1, NKB-4.3, | koHTponbHasa paboTta
BAA3KOYNPYrux cpes MKB-5.1, MK-2.1,
MK-2.2




6 ATTpakTopbl AN ypaBHEHUN MK-1, NK-2, MK-1.1, NMK-1.3, [omaluHne 3agaHus,
OBWXEHUA BA3KOYNPYrux cpes MKB-4, NKB-5, MKB-4.1, NKB-4.3, | koHTponbHas pabota
MKB-5.1, MNKB-5.3,
MK-2.1, NK-2.2

M POMeEXYyTO4HaaA aTTecTtauuna

lMepeyeHb BOMPOCOB K aK3aMeHy
dopmMa KOHTPON4 - 9K3aMeH

20. TunoBble OLEHOYHbIE cpeAcTBa M MeTOoAMYECKMEe MaTepuanbl, onpegensiowue
npoueaypbl OLleHUBaHUA

20.1. TeKywuin KOHTPOSb yCNneBaeMocTu

KoHTponb ycneBaemMocTM MO AUCUUMNNIMHE OCYLLEeCTBNSAETCSs C MNOMOLbIO  CreaytoLmx
OLIEHOYHbIX CPeaCTB:

HdomawHue 3adaHus:

[lo meme 1. TpaekmopHbIe ammpaKkmophb!

3esarvH B.I'., KoHgpateeB C.K. ATTpakTopbl A5 YpaBHEHUN MoAeNnen ABMKEHUS BA3KOYNPYrmx
cpepn/l \agatenbcko-nonurpadguyeckni LeHTp BopoHexckoro rocyHusepcuteTta, 2010, 266c¢.
3apanue:

1. MpuBectn pokaszaTenbcTBO 3amedvaHua 1.2.1 gnsa cnydad nosynonoXuTensHOn
TpaekTopun

2. [MokasaTb, YTO CTaUMOHAPHbIE TOYKWU SABASKOTCS YaCTHbIM CrlydaeM MnepuoauyecKkmux
TpaeKkTopui.

[1lo meme 2. [1106anbHbIe ammpakmopb!

3esarvH B.I'., KoHgpatees C.K. ATTpakTopbl Ans ypaBHEHUA MOAENEen ABWXKEHUS BA3KOYNPYrnx
cpepn/l \agatenbcko-nonurpadguyeckni LeHTp BopoHexckoro rocyHusepcuteTta, 2010, 266c¢.
3apanue:

1. MNMokasaTb pa3nuuua Mexay pasHbiMy noaxogamMu onpegerneHus rnobanbHOro arTpakropa
[lo meme 3 Ammpakmophbl nosy2pynr

3esarvH B.I'., KoHgpateeB C.K. ATTpakTopbl Ansi YypaBHEHUN MoAenen ABMKEHUS BA3KOYNPYrmx
cpepn/l \agatenbcko-nonurpadguyeckni LeHTp BopoHexckoro rocyHusepcuteTta, 2010, 266c¢.
3apanue:

1. [okasatb Teopemy 4.7.4

[1lo meme 4. Ammpakmopb! ypasHeHUU 08UXEHUS HbFOMOHOBCKOU XUOKoCcmu

3esarvH B.I"., KoHgpateeB C.K. ATTpakTopbl 415 YpaBHEHUN MOAeNen ABMKEHUS BA3KOYNPYrmx
cpepn// \apgatenbcko-nonurpadguyeckni LeHTp BopoHexckoro rocyHusepcuteta, 2010, 266c¢.
3apanus:

1. MNokasaTb Mcnonb3oBaHne nemmbl 2.4.1 B gokasaTenbCTBE CyLEeCTBOBaHMUS rnobdanbHoro
aTTpakTopa AByMepHon cucteMbl HaBbe-CTokca.

1o meme 5. SHepeemuYecKue oUEeHKU ONis1 ypasHEHUL O8UXXEHUS 853KOYNpyaux cped

3esarvH B.I'., KoHgpateeB C.K. ATTpakTopbl Ans ypaBHEHUN MOAENEN ABMKEHUS BA3KOYNPYrmx
cpen// \agatenbcko-nonurpadguyeckni LeHTp BopoHexckoro rocyHnsepcuteTa, 2010, 266¢.
3apaHue:

1. lokasaTtb nemmy 6.5.1

[1lo meme 6. Ammpakmopbi 07151 ypasHeHUU 08UXEHUS 8513KOYpyaux cped

3earvH B.I'., KongpateeB C.K. ATTpakTopbl Ans YpaBHEHUN MOAENEN ABMKEHUS BA3KOYNPYrmx
cpen// agatenbcko-nonurpadguyeckni LeHTp BopoHexckoro rocyHnsepcuteTta, 2010, 266¢.
3apaHue:

1. lokasatb Teopemy 6.7.3

MpumMepHbLIN NepeYvYeHb 3aaauv AN KOHTPOoNbHOU paboTbl No1:

KoHTponbHO-uamMeputenbHbin maTtepuan Ne 1.

1. NpocTpaHcTBO TpaekTopui. NoHATME TPaeKkTOPHOro aTTpakTopa.



2. TpaeKTopHbIN aTTpakTop AN YpaBHEHWUI ABVXXEHUS BA3KOYNPYrom XXMOKOCTY.

Tekywnn KOHTpONb nNpeacTtaBnseT cobou NpOBEpPKy YycBOeHus y4ebHOro martepuana
TEOpeTUYECKOro N NPakTUYEeCKoro Xxapakrepa, peryrsipHoO OCyLLECTBNSAEMYI0 Ha 3aHATUSIX.

Llenb Tekywiero kKoHTpons:

OnpepeneHne ypoBHSA CCHOPMUPOBAHHOCTU MNPOdECCUOHANBHbLIX KOMMETEHUUN, 3HaHUA WU
HaBbIKOB AeATEeNIbHOCTM B 06nacTu 3HaHW, n3naraemMbix B Kypce.

3ajaun TekyLlero KOHTponA: NPoBeCTU OLEeHNBaHNe

1. YpPOBHS OCBOEHUSI TEOPEeTUMYECKUX W MPaKTUYECKUX TMOHATUW, HaydHbIX OCHOB
npodeccnoHanbHoOW AeATENbHOCTY;

2. cTeneHn roToOBHOCTM obyyaroLierocs NPUMEHSTb TeOpeTUYECKNE N NPaKTUYECKME 3HaAHUS U
npogeccuoHanbHO 3Ha4YMMyH MHOpMaLMO, CHOPMUPOBAHHOCTU KOTHUTUBHBIX YMEHUN.

3. nNpuoBpeTeHHbIX YMEHWW, NpPOMECCUOHANbHO 3HAYMMbIX Ans  NPOdEeCCUOHaNbHOM
AesTenbHOCTH.

Tekylwmnn _KOHTPONb MNpeaHasHayeH [Aans nNpoBeEpKM Xoda W KadecTBa (popMupoBaHuS
KOMNeTeHUnn, CTUMynNupoBaHus Yy4debHon paboTbl obyy4aeMbix W COBEpPLUEHCTBOBaHUSA
METOOMKN OCBOEHMST HOBbIX 3HaHUN. OH obecneymBaeTcs NpoBegeHNEM KOHTPOSbHON paboThl.

B xoge koHTponbHOW paboTbl obyyatowemycsa Bblgaetcas KMM ¢ nepeyHeM TeopeTuyeckux
BOMNPOCOB W npefnaraetcs OTBETUTb Ha AaHHble BOMpockl. B xode BbINOMHEHUs 3adaHui
Henb3s MOoNb30BaTbCA NUTEPATYPON WM KOHCMEKTOM FeKuun, orpaHuyeHve no spemenHn 90
MUHYT.

Ecnn Tekywasa aTttectauuMsi nNpoBOAUTCS B OUCTaHUMOHHOM cpopmaTte, To  oby4varomincs
AOIDKEH MMEeTb KOMMbIOTEP WU OOCTYN B CUCTEMY «OMEKTPOHHbIN yHMBepcuTeT». Ecnn y
oby4atowerocss OTCyTCTByeT Heobxogumoe obopyaoBaHMe wnuM AOCTYyn B CUCTEMY, TO OH
06s3aH coobwmnTb npenogasatento 06 aTom 3a 2 paboumx AHA. Ha KOHTponbHyk paboTy B
ANCTAHLUNOHHOM peXxnmMe 0TBOAMTCA orpaHudeHne no spemeHn 120 MuHyT.

Kputepun oOuUEHKM KoMneTeHUMn (pe3ynbTaToB OOy4YeHUs)) npu  TeKyluew
aTTecTauum (KOHTponbLHOW paboTe):

— OLEHKa «OTNMYHO» BLICTABMNSAETCS, €CNN HE MEHee YeM Ha YeTblpe NATbIX BCeX
3a4aHUN  KOHTPOSIbHOW paboTbl AaHbl MNpaBuibHble, MOSMHblE W rNybokne OTBETHI,
packpbiBalOLlMe YBEPEHHOE 3HaHWE CTYAEHTOM MOHATUN, 3aKOHOMEPHOCTEW, MPUHLUMMOB,
haKkToB, COOEPXKALLMXCA B KOHKPETHbLIX MaTepuanax no TeMe; BbICOKY0 CHOPMUPOBAHHOCTL Y
HEero aHanuUTUKO-CUHTETUYECKMX onepaumi U UX YCMNELHOE MPUMEHEHNE TMPU U3MOXKEHUN
n3y4yaemoro matepmana;

— OLIEHKA «XOpOLUO» BbLICTABNSAETCS, €CNM HE MEHee YeM Ha OBe TPEeTU BCEX 3adaHui
KOHTPONbHOM paboTbl OaHbl NpaBuibHble, MOMHbIE W rNybokne OTBETbI, pPacKpbiBaloLLne
AOCTaTOYHOE 3HaHWe CTYOEeHTOM MNOHATUWA, 3aKOHOMEPHOCTEW, NPUHUMMOB, (OaKTOB,
coaepxalumxcsi B KOHKPETHbIX MaTepuanax no Teme; Xopowyk CHOPMUPOBAHHOCTbL Y HEro
aHaNUTUKO-CUHTETMYECKMX OMepaLmi U B LLENOM UX afleKBaTHOE NMPUMEHEHME MPU U3NOXEHNN
N3y4yaemoro matepmana;

— OLeHKa «yOOBMNETBOPUTENbHOY BbICTABMSETCHA, €CNN NPaBUITbHO BbINOSTHEHO HE MEHEE
NMOMIOBMHbI BCEX 3afaHWA KOHTPOSIbHOW paboTbl, Npu 3TOM AOMYyCKaeTCA HeaocTaTo4Has
nonHota u rnybuHa OTBETOB, B KOTOPbLIX CTYAEHTOM NPOAEMOHCTPUPOBAH HeobGxoauMbin
MWUHUMYM 3HAHUA MNOHATUA, 3aKOHOMEPHOCTEW, NPUHUUNOB, (OAKTOB, COAEepXalluuxcs B
KOHKPETHbIX MaTepumanax no Teme; cnabas chOpPMMPOBAHHOCTbL Yy HEro aHanuTuKo-
CUHTETUYECKMX OMepaunn, 3aTpygHEHUst B WX MNPUMEHEHUM MPU UBNOXEHUN WN3YyYaEMOro
MaTtepuana;

— OUEHKa «HeyaoBNeTBOPUTENBbHO» BbICTABMSETCH, €CN C MUHUMANbHO HEOBX0AUMbIM
YPOBHEM pELUEHUS BbIMOIHEHO MEHEE MOJTIOBUHbLI BCEX 3a4aHUIA KOHTPOSIbHOW paboThbl, OTBETHI
OEMOHCTPUPYIOT  HE3HaHue nnm NOBEPXHOCTHOE  3HaHWEe  CTyOeHTOB NOHATUN,



3aKOHOMepHOCTeVI, NMPUHLUNIMOB, d)aKTOB, cogepXawmnxcAa B KOHKPETHbIX MaTepunarnax no temMe,
HeCCbOpMMpOBaHHOCTb Y HEro aHaJrIMTUKO-CUHTETUHECKMNX onepau,vu7|.

Konu4yecTBeHHas wWKana oueHoK:

— OLleHKa «OTNIMYHO» BbICTaBNSAETCs, ecnn 6e30WwndoYHo BbiNonHeHo He MeHee 80%
3aflaHn KOHTPONbHOM paboTbl, KAYECTBO PEeLLUEHUsT KOTOPbIX COOTBETCTBYET KPUTEPUIO OLIEHKM
«OTINNYHOY;

— OLIEHKa «XOpoLlo» BbiCTaBndeTcs, ecnu 6e3oWmndo4HO BbINOHEHO HE MeHee 66% 1 He
6onee 79% 3agaHUM KOHTPOSIbHOW paboTbl, KA4YeCTBO pPELLUEHUSI KOTOPbIX COOTBETCTBYET
KPUTEPUAM OLIEHKN «XOPOLLIOY;

— OUEHKa «yOoBNeTBOPUTENbHOY» BbICTaBNsieTCA, ecnn 6e30WwnboYHO BbIMNOSIHEHO He
meHee 50% un He Oonee 65% 3agaHUN KOHTPONBbHOW PabOTbl, KAYECTBO PeLUEeHUs KOTOPbIX
COOTBETCTBYET KPUTEPUSIM OLIEHKN «YAOBMETBOPUTENBHOY;

— OLEHKa «HeyaoBNeTBOpPUTENbHOY» BbICTaBnseTcs, ecnn 6e30WwnboYHO BbIMNOSTHEHO
meHee 50% 3agaHuiA KOHTPOSbHOM paboTbl, Ka4eCTBO pPeLUEHMS KOTOPbIX COOTBETCTBYET
KPUTEPUSIM OLIEHKN «KHEYAOBMNETBOPUTENBHOY.

20.2. NMpomexyTo4yHana aTrecTauums

[MpomexyTodHasa aTtTecTaumsi npefHasHadyeHa [Ons onpefeneHus YpPoBHSA OCBOEHWUSA BCEro
obbema yyebHoM ancumnnuHel. NMpomexyTodHasa atrectaums no gucuunnmHe « Odwas Teopus
aTTPaKTOPOB YpaBHEHUN rMMAPOAUHAMUKMY NPOBOAMTCA B (hopme 3k3ameHa. [MpeaHasHaveHa
ANs onpeaeneHnst YypoBHA OCBOEHUS Bcero obbema y4ebHOoM UCUUNIINHGI.

[MpomexyTodHasa aTTecTaums, Kak npaBumno, OCyLLEeCTBNSAETCS B KOHLE ceMecTpa. Pe3ynbTaThl
Tekywen artrectaumm obyyalrolerocs Mo pewweHnio kadegpbl MOryT ObiTb YYTeHbl npu
npoBedeHnM MNpPoOMEXyToyHoW arttectaumn. [lpu Hecormacum CTydeHTa, emy [aeTcs
BO3MOXHOCTb MPOWTU MPOMEXYTOYHYI0 aTtTecTtaumio (bes yyeta ero Tekywmx aTrectauuin) Ha
06X OCHOBaAHUSAX.

Mpn npoBedeHUN 3K3aMeHa Yy4uTbIBAOTCA pe3yfbTaTbl KOHTPONbHOW paboTbl U yYnTbiBaeTCA
BbICTaBnsiemMas rnpenogasatenem oueHka 3a paboTy B xoae NpakTU4eckux 3aHATUN.

Ecnm y obyvawouweroca ecTb MOMOXUTENbHAA OUeHKa MO KOHTPOSibHOW paboTe U
nonoxutenbHas oueHka paboTbl B xode O0y4yeHMs Mo MpakTUKe, TO OLEHKa MO 3K3aMeHy
BbICTaBMNSAETCHA Kak cpefHee apudMeTUyeckoe AaHHbIX OLEHOK C OKpyrfneHue OecsaTblX gonew
no mMarematuyeckum npasunam. Ecnn obyyarowmncs He UMeeT MONOXUTENbHOW OLEHKU MO
KOHTPOSbHOW paboTe unn npakTuke, UM He cornaceH C 3TON OLIEHKOW, OH MOXET OTBETUTb Ha
COOTBETCTBYHOLME BOMPOCHI B XOA4€E 3K3aMeHa.

[MpMepHbIM NepeyYeHb BONPOCOB:

1 OBOMIOLUMOHHOE YpaBHEHNE B DaHaxXOBOM NPOCTPaHCTBE

2 [pocTpaHCTBO TpaekTopuit. [MOHSATUE TPAEKTOPHOIoO aTTpakTopa

3 MNputarnearoLne MHOXeCTBa

4 IMoHsaTMe rmobanbHoro aTTpakropa

5 3agaya Koww gnsi 9BoNHOLUMOHHOIO YpaBHEHNS

6 ATTpakTop nonyrpynnsbl

7 CBA3b NOHATWIA aTTpaKTopa Nonyrpynnsl v rnobanbHOoro arTpakropa

8 OHepreTuyeckme oueHkn ans 3agavm Haesbe-Ctokca

9 TpaeKTopHbIV aTTpakTop Ang 3agadn Haebe-CTokca

10 [nobGanbHbIV aTTpakTop Ans cuctembl HaBbe-CTokca.

11 OHepreTMyeckas OLEHKa A5l YpaBHEHUN OBWKEHUSA BA3KOYMPYION XUOKOCTH
12 [duccrnnatnuBHas oueHKa AN ypaBHEHUW OBUXKEHUS BA3KOYNPYIron XXMOKOCTU
13 [okaszaTenbCTBO TEXHUYECKMX JTIEMM

14 TpaeKkTOpHbIV aTTPaKTOP 4118 YPaBHEHUIN OBWKEHWUSI BA3KOYNPYIroW XXMUOKOCTW.
15 HeunHBapraHTHOCTb NPOCTPAHCTBA TPAEKTOPUIA YPaBHEHWUIA OBUKEHMS BA3KOYNPYIOW XXUOKOCTU
16 'nobanbHbIN aTTpakTop ANsl YPaBHEHWUN OBWKEHUSA BA3KOYMNPYrON XNOKOCTU




[ns oueHnBaHus pe3ynbTaTtoB 06y‘-IeHI/IFI Ha 3K3aMeHe UCMNOJb3YKTCA crieayruimne

nokasaTtenw:
1) 3HaHMe TeopeTU4EeCKNX OCHOB;
2) yMeHuVe peluaTtb 3agadn

3) YMEHUS NPUMEHATb 3HaHUs B NpoddeccuoHansHom cgepe;

4) ycnewHoe npoxoxaneHne TeKyUJ,eIZ artrecrtauunn.

D,J'IFI oueHnBaHuA pe3yribTaTtoB 3K3aMeHa UCNOJIb3yeTCA WKasia. «OTIIMYHO», «XOPOoLUO»,

«yOoBneTBOpUTESIbHO», «HEeYOOBITIETBOPUTESIBHOY.

CooTHoLLEeHNE nokasaTenen, KpuUTepmeB U LUKalbl oueHNBaHNA pe3yribTaToB O6y‘-IeHI/IFI

nokasaHbl B criegytoLlen tabnuvue:

YpoBeHb
Kputepun oueHnBaHns KOMNeTEHLMN ccopmupoBaH | Wkana oueHok
HOCTU
KOMMEeTEeHLUNI
MonHoe cooTBeTCTBME 0BYy4YaOLMMCA BCEM MoBblleHHbIn | OTNKUYHO
nepeyvmcrieHHbIM NnokasaTensim no KaXgomy M3 BOMPOCOB KOHTPOSbHO- | YPOBEHb
n3MepuTenbHOro Matepuana.
Obyuvarowmnca B nonHoM Mepe BrnageeT MOHATUWHBIM annapaToMm
OaHHOM ob6nactn Hayku (TEOPEeTMYECKMMW OCHOBaMM OUCLIMMNIIMHDI),
cnocobeH UnnocTpMpoBaTb OTBET NpuMMepaMu, MNPUMEHSTb
TEOpeTUYECKNE 3HaHMS ANS pelleHnst NpakTUYeckux 3agad B obnacTtu
Kypca, CTyOeHT ymeeT paboTtatb C pasfuyHbIMA  UCTOYHMKAMU
Hay4yHOW WHdOPMaLMK, FPaMOTHO M MpPaBWUMbHO MpeacTaensieT CBOU
pes3ynbTaTthl, NPaBUIIbHO OTBEeYaeT Ha Bonpockl KUM
HecooTBeTcTBME OTBETa ObGy4varoLEerocsa OAHOMY M3 NMEepPEeYMCrEHHbIX ba3soBbliit XopoLuo
Bbllle rokasatenem (K OOQHOMY W3  BOMPOCOB  KOHTPOJSIbHO-
n3MepuTenbHOro  Martepuana) W MnpaBWibHbIM ~ OTBET  Ha YPOBEHb
OOMOnHUTENbHbBIN BONPOC B Npegenax nporpaMmmei.
UIin
HecootBeTctBMe oTBeta oby4varowerocs nwobbiM  OABYyM U3
nepeyncrieHHbIX nokasarenen (Mo AByM K 0OgHOMY BONpocy, Nnbo no
OOHOMY K  KaXgoMy  BOMPOCY  KOHTPOSbHO-U3MEPUTESBHOIO
MaTepuana) n npaBurbHble OTBETbI Ha ABa OOMOMHUTENBHBIX BONpoca
B npegenax nporpaMmmei.
HecooTtBeTcTBMe oTBeTa oby4vawoweroca nwbbim  ABym  u3 | [Noporosbin Yposnetsopu-
MepeyvncrieHHbIX  MNokasatenem Uu  HemnpaBWibHbIM  OTBET  Ha | YPOBEHb TenbHO
OOMONMHUTENbHbBIN BONPOC B Npegenax nporpaMmve.
nIin
HecooTtBeTcTBMEe oTBeTa obydawuweroca nwobbim  Tpem  u3
NMepeyvncrieHHbIX Mnokasatenen (B pasnuyHbiX KOMOBMHaAUuSX Mo
OTHOLLEHMIO K BOMPOCaM KOHTPOSbHO-M3MEPUTENBHOIO Matepurana).
HecooTBeTcTBME OTBETa ObOy4Yarowerocs nobbiM U3 NEPEYUCHIEHHbIX | — Heynosnetsopu
nokasatenewn (B pasnnyHbIX KOMOUHALMAX MO OTHOLLEHMIO K BOMpOCcaM TenbHO

KOHTPOJSIbHO-M3MEPUTENBHOrO MaTepuana).

20.3 dPoHA OUEHOYHbIX cpeacTtB CchoOpMUPOBAHHOCTU

pekomeHOyeMbIN ANA NpoBeAeHUA AUarHocTuYecknx pabor

Ne1 MHoxectBo PcC(R,,E,))nL_(R,,E)
creayroLwmnmM yCroBusm:

Ha3blBaeTCA

, €CNN OHO YyOoBneTBopsieT

1) MHoxectBo P komnaktHo B C(R,,E,) n orpannuero B L (R, ,E);

2) T(t)PcP ans noboro t = 0;

KOMMeTeHUUN CTyAeHTOB,




3) MHOXecTBO P sBNsgeTca NnpuTAarnsatroLum.
a) TPaeKTOPHbIN KBA3NaTTPaKTop;

0) TPaeKTOPHbIN NONyaTTPaKTOP;

B) TPAEKTOPHbIA aTTpaKTop.

OtBerT: 6)

Ne2 3akoHuuTe onpegeneHne. MuHUManbHble TPAEKTOPHbLIM aTTPaKTOP HaUMEHbLUMK Mo
BKIMIOYEHUIO TPAaEKTOPHbIM aTTpakTop, T.e. TakoOW TPaEKTOPHbIA aTTpakTop, KOTOpPbIA
COOEPXKUTCS B NOOOM...

OTBerT: APYroMm TpaekTopHOM aTTpakTope.

Ne3 BepHO nn yTBepXOeHWE MWHUMAanbHbIA TPaAEKTOPHbIM aTTPakTop Bcerga SBNseTcs
MWHUMaNbHbLIM TPAEKTOPHbLIM NONyaTTPakTopomM?

a) HeT;

6) na;

B) Aa, NPY HEKOTOPLIX YCIIOBUSX.

OTgeT: 0)

Ne4 [nobanbHbiM aTTPakTOPOM AWMHAMUYECKOW CUCTEMDbI (X,S,) HasblBaeTCs 3aMKHYTOe
MHOXeCTBO A Takoe, 4To

1) A€ X, A — orpaHM4yeHHOE MHOXECTBO;

2) S,(A)S A — nHBapuMaHTHoO;

3) A — paBHOMEPHO NpPUTArMBaEeT TPAEKTOPUMN.
3pecb X

a) MHoxecCTBO;

0) NoaMHOXeCTBO;

B) OnepaTtop.

OTBeT: B)

Ne5 [nobanbHbiM aTTPakTOpOM AUHAMWUYECKOW CUCTEMbI (X,S,) Ha3blBaeTCs 3aMKHYTOe
MHOXecTBO A Takoe, 4To

1) Ac X, A — orpaHM4YeHHOe MHOXECTBO;

2) S,(A)S A — nHBapMaHTHO;

3) A — paBHOMEPHO MPUTArMBAET TPAEKTOPUMN.
3pechb S,

a) ®a3oBoe NoANpPOCTPaAHCTBO;

0) NoaMHOXeCTBO;

B) ®a3oBoe NpoOCTPaHCTBO.

OtBeT: B)

Ne6 [noBanbHbIM aTTPaKTOPOM AuMHaMuuyeckol cucteMsl (X,S.) HasblBaeTcs 3aMKHyTOe
MHOXecTBO A Takoe, YTo



1) A€ X, A — orpaHn4yeHHOE MHOXECTBO;

2) S,(A)S A — nHBapUaHTHO;

3) A — paBHOMEPHO NPUTArMBaET TpaekTopun, T. e. -
a) lim sup(disS,g,A)=2;

t—>o0

6) lim sup(disS,g,A)=0;

t—>o0

B) lim sup(disS,g,A)=6.

t—>o0

OtBerT: 6)

Ne7 MHoxectBo P — oTHocuTenbHo komnaktHo B C(R,,E,) Torga m tonbko Torga, koraa ans
moboro T >0 MHoxecTBO /I;P 6blino ... 3gecb [I; — onepatop CyXeHus.

OTBET: OTHOCUTENBHO KOMMAKTHO

Ne8 MHoxectBo P — oTHocutensHo komnaktHo B C(R,,E,) Torma wn Tonbko Ttorga, korga ans
noboro T >0 mMHoxecTBO [I;P 6bino OTHOCUTENbHO KOMMNAakTHO. 3aeck 11 ...
a) JluHenHbIn onepaTop;

©6) Onepatop casura;

B) OnepaTtop CyXeHuA.

OTtBeT: B)

Ne9 Asnsietcs nu npoctpanctso L, (R, , E) nuHenHbIM npocTpaHcTBOM?

a) Aa;

0) HeT.

OtgerT: a)

Ne10 MpoctpaHctBo C(R,,E,) coctouT 13 HenpepbiBHbIX YHKUUIA, onpeaenéHHbix Ha R, u
NMPVHUMALLMNX 3HAaYEHNSsI B MPOCTPAHCTBE

a) E;
6) E;
B) R, .
OtBerT: 6)

Ne11 MpoctpaHctBo C(R,,E,) coctouT u3 HenpepbIiBHbIX (DYHKLMIA, ONpeaenéHHbIX Ha * U
NPUHUMAIOLLMX 3HAYeHNsi B NpocTpaHcTee E, .

a) E;
6) R, ;
B) E,.
OtBerT: 6)



Ne12 lMocneposatensHoctb U, € C(R,,E,) cxoautca k dpyHkumm ue C(R,,E;) Toraa n Tonbko

Torga, Korga 3Ta nocrsiegoBaTtesyibHOCTb CXoOuTCA K U paBHOMEPHO Ha KaXOOM OTpe3Ke,
cogepXxalemcd B ...

a) E;
6) R, ;
B) E,.
OtBerT: 6)

Ne13 lMocneposatensHocTb U, € C(R,,E,;) cxoauTca k dyHkumm u€ C(R,,E,) Toraa u Tonbko

Torga, Korga ata rnocrnenoBatesibHOCTb CXOAUTCA K U * HA KaXOoOM OTpe3Ke, coaeprKallemMcAa B
R

a) NOTOYEYHO;

06) paBHOMEPHO;

B) B CMbICNe pacnpegeneHui.

OtBerT: 6)

Ne14 MNpun h = 0 onepaTop casuros T(h) aBnseTca nuHenHbim -+ Ha L (R, ,E).
a) HenpepbIBHbIM;

0) orpaHNYeHHbIM;

B) obpaTUMbIM.

OTtBerT: 0)

Ne15 Mpu h = 0 onepatop casuroe T(h) sensetcs nuHeiHbimM -~ Ha C(R,,E,).

a) OrpaHNYEHHbIM;
0) HenpepbIBHbLIM;
B) obpaTUMbIM.
OTtgeT: 0)

Kputepum n wkanbl oueHMBaHmA 3agaHnm ®OC:

1) 3agaHug 3akpbiToro Tuna (BbIbop 04HOro BapuaHTa OTBeTa, BEPHO/HEBEPHO):

e 1 6ann — ykasaH BepHbI OTBET;
e 0 6annoB — yka3aH HEBEPHbLIN OTBET.

2) 3agaHug OTKPbITOro Tuna (KOPOTKUU TEKCT):

e 2 6anna — ykasaH BepHbIN OTBET,;
e 0 6annoB — yka3aH HEBEPHbLIN OTBET.

3) 3agaHug oTKpbITOro Tuna (YMcno):

e 2 6anna — ykasaH BEpHbI OTBET;
o 0 6annoB — yka3aH HEBEpPHbIN OTBET.



3apaHus pasgena 20.3 peKoMeHAYHTCA K UCMOSIb30BaHUIO NPU NpoBeAeHUN
ANarHoCTUYECKUX paboT C Liefibio OLEHKM OCTaTOYHbIX pe3yfibTaToB OCBOEHUSA AaHHOW
AUCLUUNIUHBI (3HAHUX, YMEHUN, HAaBbIKOB).

lMporpamma pekomeHgoBaHa HMC maTtemaTudeckoro dpakynbeteta npotokon Ne 0500-03
oT 28.03.2024 r.
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