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PABOYASA NPOrPAMMA YYEEHON OAUCLUUMITUHDI

51.0.29 OcHoBbl (byHKUMOHANLHOro aHanmsa

1. Koa u HaumeHoBaHue HanpasneHusa: 01.03.04 npuknagHas maTemaTuka

2. npO(bVInb noaroToBKM / cneumnanusauum: npumMmeHeHne MatemMaTn4ecCckKnx MeToaoB K
peweHno NHXeHEepPHbIX N 3KOHOMWYeCKMX 3adad

3. KBanudukauums BbinyckHuka: Hakanasp
4. ®opma obpa3oBaHuA: O4Has

5. Kacheppa, oTBevalowlan 3a peanusauumio AUCUUNIUHBLI: DYHKLMOHANbLHOIO aHannsa u
onepaTopHbIX YpaBHEHUI

6. UcnonHutenu nporpammebl: CanpoHoBa TatbsiHa KOpbeBHa, K.0.-M.H., AOLUEHT,
MaTeMaTuyecknin oakynbTeT, Kadenpa PyHKUNMOHANBLHOrO aHanmsa u onepaTopHbIX
ypaBHEHUN

7. PexomeHpgoBaHa: HMC maTtematnyeckoro dpakynbteta, npotokon Ne 0500-03 ot
18.03.2025

8. YuebHbIM roa: 2026-2027, 2027-2028 CemecTp(bl): 4eTBEpPTLIN, NATHLIN

9. Llenu 1 3agayun y4yeb6HOM ANCLMNIIUHBI

Llenu oceoeHusi y4yebHOU OQucuyunnuHbl: OOBEAEHWE OO0 CTYOEeHTOB MAOEN W MeToOoB
PYHKUMOHANbLHOIO aHannaa, KoTopbl ABNAETCS 13bIKkOM COBPEMEHHON MaTEMaTUKN, FTAe LUMPOKO
NCNONb3YKTCA  MOHATMS  (PYHKUMOHaNbHOro  npocTpaHcTtBa  (6ECKOHEYHOMEPHOro) u
OTOBpaXeHusi Taknx NPOCTPaAHCTB.

3adayu y4yebHoU OucyunmnuHbl: pPa3BUTUE Y CTYAEHTOB OBOMHOIO 3pPEHUsi: C OOQHOW CTOPOHBI
YMEHUA cnegmTb 3a BHYTPEHHEWN JIOTMKOW pasBUTUA Teopuit PYHKLMOHaNbLHOro aHanusa, a ¢
ApYyron He ynyckaTtb 13 Buaa obcnyxmBaemyo aTuMm TeopnsamMmm npobrnemMaTmky Knaccu4eckoro m



Aaxe MpUKNagHOro aHanmusa, B 4aCTHOCTM, BOMPOCOB, CBSI3aHHbIX C MHTErpanbHbIMM
ypaBHeHusmMu ®pegronsma v Bonbteppbl.

10. Mecto y4yebHOM pAucumnnuHbl B cTpyktype OIlOIM: gucuunnmHa «OcCHOBBI
dyHKUMOHANBHOro aHanusa» sBnseTca obszarensHon gucunnnunHon 6noka b1.

OCHOBHble AMCUMMIMHBI U WX pasdenbl, HeobxoauMMmble Ans ycBoeHus kypca «OCHOBBI
hpyHKUMOHANBHOrO aHanM3ay: MaTemMaTM4Yeckuii aHanms, NMHenHas anre6pa.

AvcumnnuHa «OcHOBbI (hyHKLMOHANBHOrO aHanusa» ABMseTcs HeobXoaMMOon Ans YCBOEHUS
BCEX MaTeMaTU4ecKMx KypcoB, MBO TEepPMMHOMOMMS (YHKLUMOHANbHOIO aHanusa siBnsieTcs
S13bIKOM COBPEMEHHOWN MaTeMaTUKN.

11. MnaHupyemMble pe3ynbTaTbl OGy4YeHUsi MO AUCUUNNMHe/MOAYINIO (3HaHWUA, YMeHus,
HaBblKW), COOTHECEHHbIe C NNIaHUpPyeMbIMU pe3yribTaTaMu OCBOeHUSA obpa3oBaTeribHOM
nporpaMmmbl (KOMNeTEHLUAMU) U UHAUKATOPAMU UX OOCTUKEHURA:

Koa HasBaHne komneTeHuun Kopa(bl) WupukaTop(bl) MnaHupyemble pesynbTathbl
00y4eHus

CnocobeH npumeHsTb | OMK-1.1 | O6nagaet 6a30BbIMU | 3HaTb: GasoBble 3HaHUS,
3HaHue 3HAHWAMW, MOSYYEHHbIMM | MONyYEeHHbIMM B obGnacTu

byHAAMEHTaNbHOI B obmactu maTtemartu- | mateMatudeckux wu - (unm)
Yecknx Wu (unun) ecTec- | eCTeCTBEHHbIX HayK.

MaTeMaTku 4 TBEHHbIX HayK.

€CTECTBEHHO-HAY4HbIX

OriK-1 | ancumnnuH npu | OlK-1.2 | YmeeT ucnonb3oBaTtb UX B | YMETb: McrnonbL3oBaTb

peLieHnmn 3a4ad B npodeccuoHansHomn TeopeTnyeckme 3HaHus B

061acTn ecTeCTBEeHHbIX OeATenbHOCTH. npodeccuoHarnsHon

HAyK W WHXKEHepHOM AEATENBHOCTY.

MPaKTHKE. OlK-1.3 | UmeeT HaBblikn Bblbopa | BrnageTb: HaBblkaMu Bbibopa
METOAOB peLleHus 3afjadv | METOAOB pelleHusa 3agad
npodeccnoHarnbHON npodeccroHanbHoOn
OeATeNnbHOCTN Ha OCHOBE | OAeATENbHOCTM Ha OCHOBE
TEOPETUYECKNX 3HAHUM. TEOPETUYECKUX 3HAHUN.

12. O6beM ANCUUNIUHBI B 3a4€THbIX eAuHULIax/4acax B COOTBETCTBUMN C YYEOHbIM
nnaHom — 6/216

CDopma npome)KyTquoﬁ aTTeCcTauumn: 3aveT, dK3aMeH.

13. TpyaoemkocTb No BuAam y4yebHoun paboTbl

TpyooemMKkocTb
Bug yuebHow paboTbl Bcero Mo cemecTpam
cem. 4 ceMm. 5

AyaUTOpHbIE 3aHATUS 100 68 32
nekuuu 50 34 16

B TOM 4ucne: npakTunyeckmne 50 34 16

nabopaTtopHble 0 0 0

CamocTtodartenbHasi paborta 80 40 40

B TOM 4YuMChe: KypcoBas paboTa (NpoekT) 0 0 0
Ziggn;ellpi)ng??gg;mom aTTectauuu 36 0 36
UToro: 216 108 108




13.1. CopepxaHue pasgenoB AUCLMNIIUHDbI

Ne
n/n

HanmeHoBaHue pasgena
ONCUUNNUHBI

CopepxxaHue pasgena QUCUUnuHbI

Peannsauusa
pasgena
OUCUMMMUHDI
C NMOMOLLbIO
OHNauH-
Kypca,
QYMK*

1. Jlekuum

1.1

MeTpudeckue
npocTpaHCcTBa

MeTpVIKa, CXOANMOCTb, NOJIHOTA, OTKPbITbIE N 3aMKHYTbIE
MHOXECTBa, CEI'Iap66€J'IbHOCTb NPOCTPaHCTB, CBOWCTBO
KOMNAaKTHOCTWU K BMNOJIHE OrpaHN4Y€HHOCTUN MHOXKECTB.

https://edu.vsu.r
u/course/view.ph
p?id=7077

1.2

JInHenHbIe
HOPMUPOBAHHbIE
NpoCTpaHCTBa

JInHeliHble NPOCTpaHCTBa, HOpMa, PSAbl B HOPMUPOBAHHBIX
MPOCTpaHCTBaX, 3KBMBANEHTHbIE HOPMbI.

https://edu.vsu.r
u/course/view.ph
p?id=7077

1.3

MpocTtpaHcTBa co
cKkanspHbIM
npon3segeHnem

CkansipHoe npoussegeHne, CBOMCTBO OPTOrOHAnNbHOCTY,
psabl dypee.

https://edu.vsu.r
u/course/view.ph
p?id=7077

1.4

Teopusa onepaTopos

JInHeliHble orpaHuYeHHble onepaTopbl U yHKUMOHArbI.
Hopma onepatopa. ObpaTtumbie onepaTtopbl. Teopema
BaHaxa o0 HenpepbiBHOW OOpaTMMOCTM onepartopa.
[MpogomkeHve NUHENHOro OrpaHNYeHHOro dyHKUMOoHana
(Teopema XaHa — baHaxa). BnonHe HenpepbiBHbIE
oneparopbl.

https://edu.vsu.r
u/course/view.ph
p?id=7077

2. MpaKkTn4yeckmne 3aHATUA

21

MeTpuueckne
npocTpaHCcTBa

MeTpwka, cXoOMMOCTb, MOMHOTA, OTKPbLIThIE Y 3aMKHYTble
MHOXeCTBa, cenapabenbHOCTb NPOCTPAHCTB, CBOMCTBO
KOMMaKTHOCTM U BMOJIHE OrPaHUYEHHOCTN MHOXKECTB.

https://edu.vsu.r
u/course/view.ph
p?id=7077

22

JInHenHbIe
HOPMUPOBAaHHbIE
NpoCTpaHCTBa

JNnHeliHble NpoCTpaHCTBa, HopMa, PSAbl B HOPMUPOBAHHBIX
NPOCTPaHCTBaX, 3KBMBANEHTHbIE HOPMbI.

https://edu.vsu.r
u/course/view.ph
p?id=7077

23

MpocTpaHcTBa co
cKansipHbIM
npoussegeHemM

CkansipHoe npoussefeHne, CBOMCTBO OPTOrOHanNbHOCTH,
pagbl dypbe.

https://edu.vsu.r
u/course/view.ph
p?id=7077

24

JIHeliHble orpaHu4yeHHble onepaTtopbl U pyHKUMOHATbI.
Hopma onepatopa. Obpatumbie onepartopbl. Teopema

https://edu.vsu.r
u/course/view.ph

2id=
T BaHaxa o0 HenpepbiBHOW OOpaTMMOCTM onepartopa. pd=7077
eopus onepaTopoBs _
lMpogonkeHne NMHENHOro OrpaHUYEeHHOro MyHKUMoHana
(Teopema XaHa — baHaxa). BnonHe HenpepbiBHbIE
onepaTopbl.
13.2. Pasgenbl gucuunnuHbl n BUAbI 3aHATUN
Ne | HaumeHoBaHue pasgena Bub! sansTvi (1acos)
CamocTtosaTenbHas
n/n ANCLUNMNNHBI Jlekunn KoHTponb MpakTnyeckme paGoTa Bcero
1. MeTpuyeckne 16 16 16 48
NpoCTpaHCcTBa
2. JInHenHble
HOPMUPOBaHHbIE 10 10 14 34
NpoCTpaHCTBa
3. MpocTpaHcTBa CO
CcKansapHbIM 8 8 10 26
npovssegeHuem
4, Teopusi onepaTopos 16 36 16 40 108
UToro: 50 36 50 80 216
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14. MeToanyeckue ykazaHMA Ans ody4aroLmMXCcsa No OCBOEHUIO AUCLUMIIUHDI

OcBoeHve avcuMnnuHbl Npegnonaraet He Tonbko obsa3aTensHOe noceleHne obyyalLWwmMMcs ayanTopHbIX
3aHATUA 1M aKTUBHYIO paboTy BO BpeMS 3aHATMI, HO M CaMOCTOATENbHY y4eOHyl OesTeNbHOCTb, Ha KOTOPYH
oTtBoautcst 80 yacos.

CawmocTosATenbHas y4vebHasi OesATenbHOCTb CTYAEeHTOB no aucumnimHe «OCHOBbI (PYHKLMOHAIBHOIO
aHanusa» npeanonaraeT BbINOMHEHUE CreayoLLmMX 3a4aHuI:

1) camocTosiTenbHOEe n3yvyeHne yyebHbIXx MaTepuanos no pasgenam 1—4 ¢ ucnonb3oBaHMEM OCHOBHOW U
OONOMNHUTENbHOW NTEpaTypbl, UHPOPMALIMOHHO-CNPAaBOYHbLIX Y MOMCKOBbLIX CUCTEM;

2) NoaroToBKy K TEKyLLMM aTTecTaumsMm: BbINOMHEHNE AOMAaLUHUX 3a4aHui, CaMOCTOSTENBHOE OCBOEHMEe
MOHATUMNHOrO annapara no Kaxaow Teme.

Bonpocbl NEKUMOHHBIX M MPaKTUYECKUX 3aHATUIA OOCYXOalTCa Ha 3aHATMSAX B BuAE YCTHOrO onpoca —
WHAMBUAOYanbHOro n poHTanbHoro. MNMpu NoaroToBke K JIEKUMOHHLIM U MPaKTUYECKUM 3aHATUSIM, oby4aloLmmcs
BaXKHO MOMHWUTb, YTO UX 3aJadva, OTBeYass Ha OCHOBHbIE BOMPOCHI NraHa 3aHATUSA U OOMNOMHUTENbHbIE BOMPOCHI
npenofasatens, nokasaTb CBOW 3HaHUA W KPYrosop, YMeHMe IorM4yecku nocTpouTb OTBET, BnageHue
MaTemMaTU4eCKMM annapaTtoM U UHble KOMMYHWKaTMBHbIE HaBbIKW, YMEHUEe OTCTamBaTb CBOIO NPOCEeCCUOHanNbHY0
nosuumio. B xoe ycTHOro onpoca BbIABNAKTCA AeTanu, KOTopble N0 KaKMM-TO NpUYnHaM okasanucb HeJOCTaTOUYHO
OCMBICIIEHHBIMW CTyAEeHTaMn B X04€e y4eOHbIX 3aHATMI. TeM cambiM OMpPOC BbIMNOMHAET BaXHeNwme obyyaroLLyo,
pa3BMBalOLLYI0 U KOPPEKTUPYHOLLYHO (PYHKLUKM, MO3BOMSET CTyAeHTaM ydecTb HefopaboTkm m usbexatb Mx npu
NOAroTOBKE K MPOMEXYTOYHbIM aTTecTauusm.

Bce BbINONHAEMble CTyAEHTaMM CaMOCTOATENbHO 3adaHus (BbIMOMTHEHUE KOHTPOMNbHOM paboTbl W
npakTUdYecknx 3agaHun) nognexart nocrneayowen nposepke npenogasarenem. PesynbTaTbl TEKyLWNX aTTecTaumn
YUMTBIBAKOTCA NpenogasaTenem npu NpoBeaeHNN NPOMEXYTOYHOW aTTecTaumm (4 cemectp — 3a4eT, 5 cemectp —
3K3aMeH).

Y4yebHble nocobusi Mo gaHHOMYy Kypcy pasmMelleHbl Ha canTe https://vk.com/func_an . Ha atom xe
canTe npenofaBaTtenb MNybonuMKyeT BcroMmoraTerlbHble MaTepuanbl U ykasaHua Mo M3yYyaeMblM B [AaHHbIN
MOMEHT BOMpocaMm, MporpamMMbl KONMOKBUYMOB U T.A.

lMpenogaBaHve ANCUUNAWHBI 3aKNIOYaeTCs B YTEHUW NEKUUA U NpoBedEeHUUM NpakTUYecKux 3aHaTui. Ha
NEeKUMaX pacckasbiBaeTCa TeopeTUYeckuin martepuarn, Ha nabopaTopHbIX 3aHATUSAX pellarTca npumepbl Mo
TeopeTnyeckoMy martepuany, nNpoyuTaHHOMYy Ha nekumsix. lMpu mnsdydyeHmm kypca «OCHOBbI (PYHKLMOHAMNBHOMO
aHanu3a» obfyvarwumcs crnegyet BHUMATENbHO CrywaTtb M KOHCMEKTUpOBaTb Marepuvarn, usnaraembll Ha
ayanTOPHbIX 3aHATUAX. [INa ero NOHNMaHUA U Ka4eCTBEHHOIO YCBOEHWST 00y4aoLMMCs pEKOMEHAYETCA criefytoLLas
nocrnegoBaTefnbHOCTb OENCTBUN.

1. MNMocne kaxgon nekuumn ctyageHTam pekomeHayeTcs nogpobHo pasobpaTb NPOYMTAHHBIA TEOPEeTUYECKUN
mMatepuan, BblydyuTb Bce onpegeneHus n opmynupoBKM Teopem, pa3obpaTb NpMMEpbl, peLleHHble Ha NeKUnm.
Mepen cnenytoLLen nekumen oba3atenbHO NOBTOPMTL MaTepuan nNpeabiayLien nekumm.

2. MNepen NpakTUYeCKMM 3aHATMEM 00si3aTeNbHO MOBTOPUTL NIEKUUOHHLIM MaTepuran. Nocne nabopaTopHoro
3aHATUSA eLlle pa3 pa3obpaTth peLleHHbIe Ha 3TOM 3aHATUU NPUMEPDI, NOCIE NPUCTYNUTL K BbINOSIHEHWIO AOMAaLUHErO
3agaHua. Ecnv npy peweHun npumepoB, 3adaHHbIX Ha [AOM, BO3HMKAKOT BOMPOCHI, 0bsi3aTenbHO 3afaTb Ha
cnegyoLlem NpakTU4EeCcKoOM 3aHATUN NN B NPUCYTCTBYIOLLMIA Yac npenogasartento.

3. MNpu NOAroToBKE K NPAKTUYECKMM 3aHATUSAM NMOBTOPUTH OCHOBHbLIE MOHATUSA MO TEMAM, U3yUNTb NPUMEPHI.
Pewaga 3agayuv, npegsapuTeribHO MOHATb, KAKOW TEOPETUYECKNIA MaTepuar HY>XHO Ucnornb3oBaTb. HameTntb nnaH
peLueHus, nonpoboBaTb Ha ero OCHOBE peLUUTb 3a4auu.

15. NepeyeHb OCHOBHOW U AOMONTHUTENILHOM NUTEpPaTypPbl, PECYPCOB UHTEPHET,
Heo6Xx0AUMbIX ANA OCBOEHUA AUCLUNNUHbI

a) OCHOBHas nuTepartypa:

Ne n/n NCTOYHKK
KonmoropoB A.H. OnemeHTbl Teopun hyHKLMIA N (OYHKLMOHANBHOrO aHanmaa : [y4ebHuk] / A.H.
1. Konmoropog, C.B. ®omuH ; Mock. roc. yH-T um. M.B. llomoHocoBa .— M3a. 7-e .— M. :

dusmarnur, 2006 .— 570 c.

TpeHorvH B.A. ®yHKUMOHanNbHLIN aHanus : y4ebHuk ans ctyd., obyd. no cneumanbHOCTAM
2. «MaTtematuka» n «lpuknagHaa matemaTtukay / B. A. TpeHornH .— M3a. 4-e, ncnp. — M. :
dusmarnut, 2007 .— 488 c. : un. — bubnuorp.: c. 482-483 .

6) JononHWUTenbHas nuTepaTypa:

| Nen/n | NcTouHMK



https://vk.com/func_an

3 Pucc @. lNlekuuun no cdyHkumoHansHoMy aHanusy / ®. Pucc, b. Cekedanbeu-Hags. — M.: Mup,
' 1979. — 589 c.

4 JToctepHuk J1.A., Cobones B.W. KpaTkuin kypc dyHKUMOHanNbHoro aHanunsa. — M.: Beicwas
' wkona, 1982. — 271 c.

5 AHTOHeBWY A.B. DyHKUMOHANbHLIN aHanu3 u uHTerpanbHble ypaBHeHus / A.b. AHToHeBwny, A.B.
) PapgbiHo. — MuHck: BI'Y. — 2003. — 430 c.

B) MH)OPMaLMOHHbIE 3N1IeKTPOHHO-06pa3oBaTerbHbIe Pecypcbl:

Ne n/n Pecypc

6. https://vk.com/func_an — cTpaHuuya «B KoHTakTe», nocesilieHHass 4aHHOMY Kypcy

https://lib.vsu.ru/ — anekTpoHHbIi kaTanor 3HB BIY

16. NMepeyeHb y4eGHO-MeTOAMYECKOTrO 06ecneyeHUs Ans cCaMOCTOATeNIbHON paboThl

Ne n/n NcTOYHMK

C6opHuK 3agaHui ans nabopatopHbIX paboT no Kypcy "®yHKUMOHANbHbLIA aHanms u

1 WHTerpanbHble ypaBHeHnsa": [Ana ctya. 2 u 4 k. mat. gak. Bcex doopm 0byyeHusi / Bop. roc. yH-T.,
' kad. yHK. aHanmns3a u oneparop. ypaBHeHui; cocT. B. B. CmarnH.— BopoHex, 2001.— 27 c.
https://vk.com/func_an

TpeHornH B.A. ®yHKUMOHANbHLIN aHanu3 : y4ebHWK Ans cTyd., o0yY. no cneunanbHOCTSAM

2. "MatemaTtuka" n "lMpuknagHasa matematuka" / B. A. TpeHornH .— N3a. 4-e, ncnp. — M. :
Pusmarnmt, 2007 .— 488 c. : un. — bubnuorp.: c. 482-483 .

CwmaruH B.B. JlnHeliHble onepaTopbl 1 oyHKLMOHAanNbI : y4ebHoe nocobue ans By30B : [Ans cTya.
3 kypca mat. dak. anga HanpasneHnst 010100 - MaTemaTuka; cneumansHoctn 010101 -

3. Matematuka] / B.B. CmaruH ; BopoHex. roc. yH-T .— BopoHex : N3gaTtenbcko-
nonurpadmyecknii LeHTp BopoHeEXCKOro rocygapcTtBeHHOro yHueepeuteta, 2011 .— 74 c.
4 MonoxeHne 06 opraHM3aunyn camocToATenbHOM paboTel obyyatowmxcs B BopoHexckom
) rocy4apCcTBEHHOM YHUBEpPCUTETE
17. O6pa3oBaTesfibHble TEXHONOrnn, ucnosibdyemMmble ANs peanusauum y4yebHoun

AUCLUMNIINHBLI, BKMOYas AUCTaHUMOHHbIe obpa3oBaTenbHble TexHonorum (OOT,
3aneKkTpoHHoe oby4yeHue (J0), cmewaHHOe OOy4YeHue):
AvcumnnuHa  MOXeT  peanu3oBbiBaTbCA € NPUMEHEHUEeM  OUCTaHUMOHHbIX
obpasoBaTtenbHbIX TEXHOMNOMMK, Hanpumep, Ha nnatopme «ANeKTPOHHbIA yHUBepcuTeT BIY».
lMepeyeHb HeobXxoOUMOro npPOrpamMMHOro obecneyeHnda: onepalmoHHas cuctema
Windows, Microsoft Office, 6paysep Mozilla Firefox, Opera nnu Internet Expolorer, HOyTOyK.

18. MaTepnanbHO-TeEXHU4YECKOe obecneyeHme ANCLUUNSIUHDI:
YyebHas aygutopusa ans npoBeAeHUs 3aHATUN NIEKLUMOHHOIO M CEMUHAPCKOro Tuna, TEKyLero
KOHTPOMS M NPOMEXYTOYHOM aTTecTaumm; cneumManm3mpoBaHHasa mebernb

19. OueHo4YHble cpeacTtBa Ansd nposeneHusA TeKyu.|e|?1 n npome)KyTquoﬁ aTTecTauuvn.

Mopsiaok oueHKN ocBOEHUSA 06y‘-la|'OLLI,I/1MI/ICFI y‘-I66HOFO MaTtepumana onpependetca coaepxaHmnem
cneagyrwmx pasgenoB ANCUUNITAHDBIL

MHugukaTopsl
Ne HanmeHoBaHue pasgena KomneTeH [IOCTVKEHMS] OLeHOoUHbIEe CPeacTBa
n/n ancunnnuHel (Mogyns) ums KOMAETEHLMN
MeTpuueckue _ _ _ AoMallHWe 3aaHnsi, KOHTPOsIbHas
1. P Onk-1 OrK 1O'|1|’KC1)I_:I,>K 1.2, paboTta, cobecegoBaHue no Gunetam
npocTpaHcTBa -1. K 3auerty
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MugukaTopsl
tlo | Hamoromawe pasaona | Kenmeren | pocrison
Avcd AY 5 KOMMNeTeHLUN
JlnHenHble
-~ . JOMallH1e 3a0aHusi, KOHTPOrbHas
2. HOPMMWPOBAHHbLIE OlnK-1 OrK gjlll’K_o.]r:l,)K 12, paboTa, cobecegoBaHne no Gunertam
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20 TwvnoBble OLEHOYHbIe cpeAcTBa M MeToAMYeCKUMe MaTepuanbl, onpeaensiowue
npoueaypbl oOLeHUBaHUA

20.1 TeKywWMN KOHTPOSIb YCNeBaeMoCcTu

KoHTponb ycrneBaemMocTy No AUCUMNIIVHE OCYLLECTBNAETCS C MOMOLLbIO CNeayoLLIMX OLEeHOYHbIX
CPEACTB: AoMallHME 3afaHusi, KOHTpomnbHas paboTa.

20.1.1 MNepeyeHb 3agaHUA ANA KOHTPOMNbHbLIX pPadoT

KomnnekT 3agaHum Ans KOHTpornbHOM pabotbl Nei

BAPUAHT 1

1. Beraucimts paccrosaue Mexky snemenravu ¢ = (1,3, ..., 55,...) 1 y = (1,0,0,...)
B IIpOCTPaHCTBaX m u [j.

2. Beraucesmurs paccrosnue Mexk 1y sieMentamu x(t) =t u y(t) =t B upocTpaHCcTBaX
Cl0,1] u C4[0,1].

‘ 2
3.B C0,1] nokasarb cXOQMMOCTH HOCICIOBATEILHOCTH T (1) = 2.

BAPAHT 2

1. Berancsmts paccrosiaue Mexy snementamu 2 = (1,3, .., 37, ...) 1 y = (0,0,0,...)
B IIpOCTpaHcTBaX m u ls.

2. Belunc/iuTh paccTostHue MEXK Ly djieMeHTamu x(t) = t3 u y(t) =t B pocTpaHcTBaX
C[O 1] n 01[0 1]

2
3.B C[0,1] mokazarh CXOAUMOCTDH LOCJIEIOBATEIILHOCTU Ty, () = %

KoMmnnekT 3agaHui Ansi KOHTPONbHOM paboTbl Neo2



BAPWAHT 1

1. Jokazars B JIII R™ sksusasentHocTh HOPM ||z|; u ||z]3.

2. Iycrs X — JIHIL, {z,} C X upan > oo ||Tnt1 — Tal| cxomuresa. Jokazars, uro
{x,} — dynmamenTanbhas nMoc/eIO0BATEIBHOCTD.

BAPHUAHT 2

1. Jokaxwure, uro B JIIT C[0,1]:
a) BeIpaxkeHHe mazo<i<i|z(t)| + |2(0) — xz(1)| aBansercs HOpMOI;

6) mopMbl ||z||y = mazo<<i|z(t)] + |2(0)] u ||z|]2 = mazoci<i|z(t)] + |2(0) — 2(1)]
SKBUBAJICHTHBI.
2. lyers 8 TICIT H paoist 1,72 € H Bbinonnsiercss pageHcrso Re(zy, 12) = |12 =
zo||?. JokaxkuTe, uT0 T| = o.

KomnnekT 3agaHunM gns KOHTpoOrnbHOM paboTbl Ne3
B-1I
1. Haityure Hopmy onepatopa A : R? — R?, szajannoro marpuneit
1 3 5
4 -1 2 )°

2. lokaxkure, yro dyskiponan f(xr) = f_ll x(t) dt + x(0) na upocrpancrse C[—1,1]
SIBJIACTCSL JIMHCHHBIM HEIPEPLIBHBIM, U HailIUTe €ro HOPMY.

B-1I

1. Haitzure nopmy oneparopa A : R? — R3, sajgannoro marpureit

1 3
4 —1
2 =5

2. Jokaxure, uro dyukumonan f(xr) = 3(z(0) — x(1)) na upocrpancrse C[0,1]
SIBJISICTCSL JIMHEHHBIM HCIIPEPBIBHBIM, M HARIUTE €ro HOPMY.

20.2 MpomexyToyHaa atrecTayus
MpomexyToyHas aTTecTaumns no QUCLUMNIIMHE OCYLLECTBNSETCS C MOMOLLbIO CReayoLnx
OLIEHOYHbIX CPeACTB:
KOHTponbHas paboTta, cobeceposaHne no Gunertam K 3adeTty, cobecegoBaHue no
3K3aMeHaLMOHHbIM OuneTam.




20.2.1 MNepeyeHbL BONPOCOB K 3a4eTy

YacTtb 1
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OKBMBaneHTHblE (PaBHOMOLLHbLIE) MHOXeCTBa (onpenenexHue).
Mpumepbl paBHOMOLLHBIX MHOXECTB.

Teopema BbepHLwTenHa.

CueTHble MHOXecCTBa (onpeaeneHue).

Mpumepbl CYETHBIX MHOXECTB.

MHoOXecTBa MOLUHOCTU KOHTUHYyyMa (onpegerneHue).

Mpumepbl MHOXECTB MOLLHOCTU KOHTUHYyMa.

OnpepeneHne MeTPUYECKOro MPOCTPaHCTBA.

Mpumepbl meTpudeckux npoctpaHcte ( R, Cla,b], &, m).
OTKpbITble M 3aMKHYTble Llapbl B METPUYECKOM MPOCTPAHCTBE, OrpaHUYeHHbIe MHOXECTBa
(onpepeneHus).

CxoOMmocTb B METpUYECKMX MPOCTpaHCTBax (onpegeneHue).
CeoncTtea cxogswmMxcs nocnegosartenbHocTen (4 csouncTsa ).

CxogumocTb B NpocCTpaHCTBE ]&n (B3aVIMOCBﬂ3b mexay ﬂOKOOpﬂMHaTHOVI CXOoANMOCTbIO “

CXOOMMOCTbLIO MO METpUKe).

CxomumocTtb B npoctpaHctBe Cla,b] (B3aMMOCBSA3b MEXAy MOTOYEYHOW CXOAMMOCTbLIO, PaBHOMEPHOM
CXOOMMOCTLIO M CXOAMMOCTBIO MO METpUKE).

CxoaMMoCTb B MpoCTpaHcTBe /, (B3aMMOCBS3b MeXAy MOKOOPAWMHATHOWM CXOAMMOCTBIO U
CXOOMMOCTbLIO MO METpUKe).

OnpepeneHve yHOameHTanbHOM MNocrnefoBaTeNbHOCTMY.

OnpegeneHne NOMHOr0O METPUYECKOro NPOCTPaHCTBa.

[Mpumepbl NOMHBLIX W HEMOMHbIX MEeTPUYECKUX MPOCTPAHCTB.

TOYKM NPUMKOCHOBEHWS U 3aMblkaHWE MHOXecCTBa (onpegeneHus).

Csoncrtea onepaumm 3ambikaHust (4 CBOMCTBA).

Teopema O TOYKE MPUKOCHOBEHWUS MHOXECTBA.

MpepenbHble U M30MMPOBAHHbLIE TOYKM (OMpegeneHus).

3amMKkHyTble MHOXecCTBa (onpegeneHve n npumMepbl).

BHyTpeHHME TOYKM U BHYTPEHHOCTb MHOXecTBa (onpeaeneHus).

CeolicTBa onepaumv B3ATUS BHYTPEHHOCTU MHOXecCTBa (4 CBOWCTBA).

OTkpbITble MHOXECTBa (onpefeneHne n npumepsb).

Teopema 0 CBSI3M OTKPLITOCTU MHOXECTBa W 3aMKHYTOCTU €ro AOMNOSIHEeHUS.
Teopema 06 0O6beaMHEHUMM U nepeceyeHUMn OTKPbITbIX MHOXECTB.

Teopema O CTpPyKType OTKPbLITOrO MHOXECTBA Ha NpPsAMOMN.

Teopema 0 nonHoTe MOAMNPOCTPAHCTBA, MOPOXAEHHOrO 3aMKHYTbIM MHOXECTBOM.
Teopema O BMOXEHHbIX LUapax.

Bciogy nnoTHble M HUrAEe He MMOTHble MHOXeCTBa (onpegenexHuvs).
M3oMeTpuyHble MeTpuyeckne npocTpaHcTBa (onpeneneHue).

OnpegeneHune cenapabenbHOro MpoOCTPaHCTBaA.

Mpumepbl cenapabenbHbIX MPOCTPaHCTB.

HenpepbiBHblE OTOOpaXXeHUsi METPUYECKUX MPOCTPAHCTB (onpedenenus no Kowwu u no
leliHe).

PaBHOMepHO HenpepbiBHas dyHKUMS (onpegeneHue). Ycnosue Jlvnwwnua.
Teopema O HenpepbiBHbIX OYHKLUUAX M Npoobpasax OTKPbITbIX MHOXECTB.
MprHUM CKMMaKLWKMX OTOBpParKeHWN.

OTHOCUTENBHO KOMMAaKTHble M KOMMAKTHble MHOXeCTBa (onpegeneHus).
Teopema 0 dyHKLUMOHANe, HenpepbiBHOM Ha KOMMaKTHOM MHOXECTBeE.

KpuTepuii OTHOCUTESNIbHOW KOMMaKTHOCTU B KOHEYHOMEPHOM MPOCTPaHCTBE.
OnpegeneHne paBHOCTEMNEHHO HEMPEpPbIBHOrO MHOXECTBA.

Kputepuii oTHocuTensHon komnakTHoctu B Cla,b] (Teopema Apuena).

Yactb 2

Pob=

JInHeltHoe nNpocTpaHCTBO (onpefeneHne U NpocTenlne CBOWCTBA).

MprMepbl NMMHENHbIX MPOCTPaHCTB.

OTtpesok B JI, BbINYKNOE MHOXECTBO (OnpepeneHus).

JInHenHO 3aBUCUMBIE N NNHENHO HE3aBUCUMbIE CUCTEMbI 3MEMEHTOB (OMNpeaeneHust).



5. JlnHenHoe MHoroobpasue (JIM ), 6asuc JIM, pasmepHocTb JIM (onpepeneHus).

6. OnpegeneHne 6eckoHeyHomepHoro JIM (wnn J1MM).

7. [llpsmasa cymma nMHEnHbIX MHOroobpasuin (onpegeneHue).

8. HopmupoBaHHOe npocTpaHcTBO (onpegeneHune). CxooMMOCTb MO HOpPME M NpOCTeNliMe CBOWCTBA.
9. baHaxoBo npocTpaHcTBO (onpegeneHue). MognpocTpaHCTBO HOPMMPOBAHHOIO MPOCTPAHCTBA
(onpegeneHue).

10. lMpumepbl HOPMUPOBAHHBLIX MPOCTPaHCTB

11. OKBMBanNeHTHble HOpPMbI (ONpedeneHne M MNpocTeNlMe CBOWNCTBA).

12. Teopema 06 3KBMBaNEHTHOCTU HOPM B MOOOM KOHEYHOMEPHOM HOPMMPOBaHHOM MPOCTPaHCTBE.
13. lMonHoTa KOHEYHOMEPHOro NPOCTPaHCTBA.

14. KoMnakTHOCTb U KOHEYHOMEPHOCTb. KpuTepuii KOHEYHOMEPHOCTU HOPMWPOBAHHOrO MPOCTPaHCTBA.
15. JlMHenHoe NpOCTPaHCTBO CO cKansdpHbIM npousBedeHueM (onpeaeneHuve).

16. HepaseHcTtBO Kowwu — ByHsikoBckoro (6e3 BbiBoAa).

17. Hopma B npocCTpaHCTBE CO CKangpHbIM NPOU3BEAEHUEM.

18. Teopema O HenpepbIBHOCTM CKaNspPHOro npou3BeneHus.

19. OnpegeneHve rmnbbepTtoBa NpOCTPaHCTBA.

20. TpuvmMepbl MPOCTPAHCTB CO CKansipHbIM NPOWU3BEAEHUEM.

21. OpToroHanbHble 3M1eMeHTbl, OPTOrOHanbHOE [OMOSTHEHWE MHOXecCTBa (onpegenexHuvs).

22. Teopema O pasnOXeHUW dfieMeHTa B CyMMY MpPOEKLMUNA.

23. OpToroHanbHble M OPTOHOPMMPOBAHHLIE CUCTEMBbI 3MIEMEHTOB (ONpPELENeHust).

24. Pap B HOPMWPOBAHHOM MPOCTPAHCTBE, CXOAALMACS psia  (onpegeneHus).

25. 3apaya 0 Havnydwemn annpokcumauun (MOCTaHOBKa 3adayn v OTBET).

26. KoadbdwmumeHtol Pypbe, psag Pypbe (onpegeneHus).

27. HepaseHctBO beccena n teopema o0 cxogumoctu psga dypbe.

28. 3amKHyTas OpPTOHOPMMpPOBAHHAsA CuUCTeMa 3aneMeHToB (onpederneHue). Kputepuin cxogumocTun psga

®ypbe. lNMpumep 3aMKHYTOW CUCTEMBI.

20.

OnpegeneHne MNOMNHOW OPTOHOPMUPOBAHHOM CUCTEMbl 3MIEMEHTOB. TeopeMa O MOJSHOW

OpTOHOpMMpOBaHHOVI CUCTemMe 3J1IEMEHTOB.

20.2.2 TepeyeHb BOMPOCOB K 3K3aMeHy

1.
2.
3.

JInHelHbIe onepaTopbl U OYHKUMOHAanMbI (onpeaeneHus).
Teopema o NUHENHOM onepaTope, HernpepbIBHOM B OOHON TOUKE.
OrpaHuYeHHbIV IMHEVHBIN OnepaTop U TeopemMa O CBA3WM OrpaHMYEHHOCTU IMHENHOrO oneparopa C ero

HEeNpPepbIBHOCTbIO.

4
5
6.
7
8

9.
10.

. Teopema 06 orpaHM4eHHOCTU MIMHEHOro onepaTopa, onpeaeneHHOro Ha KOHeYHOMEPHOM MPOCTPaHCTBeE.

Hopma nuHenHoro orpaHM4eHHOro oneparopa (onpegenexHuve).
Teopema 0 BbIUYMCMEHUM HOPMbI onepaTopa.

. Onepatop ®pearonbma B npoctpaHctee Cla,b] n ero Hopma.

. Onepatop anddepeHumposatus 8 Cla,b] nua C'[a,b] B Cla,b].

HPOCTpaHCTBO JNIMHENHbIX OorpaHn4yeHHbIX onepaTtopos..
Teopema O NOJIHOTE NpPOoCTpaHCTBa TNIMHENHbIX OrpaHn4eHHbIX ornepaTtopoB (B CMbicrie paBHomepHom

cxogmmocTu). Cnegcreue AN CONPSXEHHOro NpoCTpaHCTBa.

11.
12.
13.
14.
15.

[MponsseneHe NMHENHLIX onepaTopoB.

CuvnbHas CXOAMMOCTb fIMHEWHbIX ONepaTopoB, CBA3b C PaBHOMEPHOW CXOANMOCTbIO.

MpuHUMN paBHOMEPHOW OrpaHNYEHHOCTH (Temma u Teopema).

Teopema 0 NONHOTE NPOCTPAHCTBA NMHENHbBIX OFPaHUYEHHbIX ONepaTopPOoB (B CMbICIE CUMbHOM CXOAMMOCTHN).
Teopema 0 NpoAOMKEHUN NMMHENHOTO onepaTopa No HEMPEPbIBHOCTU Ha Bce NpocTpaHcTBo. OBpaTtnmbin u

0obpaTHbIV onepaTopsbl (ONpeaeneHus).

16.
17.

TeopeMa 0 NUHeRHOCTN obpaTHoro onepartopa.
Ycnoeue 06paTMMOCTU NMHERHOro onepaTopa. Ycrnosue o6paTUMOCTM NIMHENHOTO onepartopa u

OrpaHN4eHHOCTH 06paTHoro.

18.
19.
20.
21.
22.

23.
24.

Jlemma 06 obpaTtMmocTy NMHENHOro onepartopa u o6paTHOM onepaTope.

HenpepbiBHO 06paTnmMbI onepaTtop (onpeaenexHne). Cneacrene o HenpepbiBHO obpaTtumom oneparope.
Teopema BaHaxa o HenpepbIBHOW 06paTMMOCTLX onepaTtopa (ABe NeMMbl U Teopema).

Pe3onbBeHTa NMHEHOro onepaTopa 1 ero CnekTp (onpeaeneHunst).

3aMkHyTble onepaTtopbl (onpegeneHne). Teopema 0 3aMKHYTOCTU OrpaHUYeHHOro oneparopa.
3amkHyTOCTh onepaTopa anddepeHumnposanusa 8 Cla, b].

[ekapToBo NpovsBeaeHne NMHeNHbIX HOPMUPOBaHHbIX NMPOCTPAHCTB (NIMHENHbIE onepauun, HopMa U

nonHota). 'paduk NMHeNHOro oneparopa.



25. Jlemma o rpadhmke 3aMKHYTOro onepaTopa.
26. Teopema 0 3aMKHYTOM oneparope, onpeaeneHHOM Ha BCEM NPOCTPaHCTBE.

27. TpopomxkeHne NMHENHOro orpaHMyYeHHoro yHKUuoHana — nemma u Teopema XaHa - baHaxa
(ookasaTenbcTBO AN cenapabenbHOro BELLLECTBEHHOMO NPOCTPaHCTBA).

28. BronHe HenpepbiBHbIE OnepaTopbl (onpegenexve). Teopema 0 MHOXECTBE BMOJSIHE HEMPEPbIBHbIX
onepaTopoB.

29. Teopema 0 BMNOSHE HEMPEPBLIBHOCTU onepaTopa, onpeaeneHHOro Ha KOHEYHOMEPHOM MPOCTPaHCTBE, UIn
OENCTBYIOLLEro B KOHEYHOMEPHOE MPOCTPAHCTBO.

30. BrionHe HenpepbIBHOCTL onepaTtopa ®pearonsma ¢ HenpepbiBHbiM sapom: u3 Cla,b] 8 Cla,b], n3 L,[a,b]
B Cla,b],n3 L,[a,b] B L,[a,b].

20.2.3 OnucaHue KpuTepueB U LUKanbl OLeHUBAHUA KOMNETEHLUN (pe3ynbTaToB O0y4YeHus1) npm
NPOMEXYTOYHOWN aTTecTauum

YpoBeHb
Kputepun oueHnBaHns KOMNeTeHLMN chopMmpoBaH LWkana oueHok
HOCTH
KOMMeTeHUnn

O6yuyatoLniicsa B NOMHOW Mepe ucnonb3yeTt pyHaamMmeHTanbHble 3HaHus | [1o8biweHHbIl OmnuyHo
B obnactM matemaTnyeckoro aHanusa, yHKLUMOHANbLHOIO aHanm3a u ypO8€eHb
ApYrux gucumnnuH, cnocobeH K onpegeneHnio obwmx dopm K
3aKOHOMEPHOCTEN OTAENbHOM AaHHOW NpeaMeTHoM obnactn ymeet
CTPOro AokasaTtb yTBepXAeHUs, hopmynmpoBaTb pe3ynbTaThl, 6biCTpo
BVAMWT CreacTByS NMOMYyYEeHHOro pesynbrara
OTBET Ha KOHTPOSIbHO-U3MEPUTENbHBIN MaTepuan He COOTBETCTBYeT ba3zoenbiti Xopowo
OLHOMY U3 MEpPEYUCIIEHHbIX MoKasaTenen, Ho obyvawowumica aaet YpO8€EHb
npaBuiibHble OTBETHI HA JOMONHUTENbHbIE BONPOCHI
OTBET Ha KOHTPONbHO-U3MEPUTENbHBIN MaTtepuan He cooTBeTcTByeT | [lopoeossbil Ydosrnemeopu-
nobbiM ABYM-TPEM M3 NEpeYncneHHbIX nokasartenen, obyvaowmncs ypOo8eHb meribHO
AaeT  HenomHble  OTBETbl Ha  AOMNOMHUTENbHble  BOMPOCHI,
AEMOHCTPUPYET YaCTUYHbIE 3HaHWS,.
OTBEeT Ha KOHTPOSIbHO-U3MEpPUTENbHBIA MaTepuan He COOTBETCTBYeT - Heydoenemesopu-
yeTblpem M3 nepedvucrieHHbix nokasaTtenen. OB6yvarowmics mersbHO
AEMOHCTPUPYeT OTPbIBOYHbIE, (bparMeHTapHble 3HaHus, JornyckaeT
rpybbie ownbKm

20.3 ®doHA OUEHOYHbIX cpeacTB CKPOPMMPOBAHHOCTM KOMMNETEHUMW CTYAEHTOB,
pekoMeHayeMbIA ANA NnpoBeAeHUA AnarHoCcTM4Yeckux pador

3apaHus OTKPbLITOro Tuna

1. Kak HasblBaeTcs HOPMUPOBAHHOE NPOCTPAHCTBO, MOSIHOE B CMbICIE CXOAUMOCTM MO HOpMe?

OTtBeT: 6aHaxoBO NPOCTPaHCTBO (6aHaxoBo)

PelueHue: 3geck npuBeaeHo onpeaeneHne 6aHaxosa NpocTpaHCcTBa

2. Kak Ha3blBaeTCcs NpOCTPaHCTBO CO CKarnsipHbIM NPOV3BeAEeHNEM, NOSTHOE Mo HopMe, NOPOXKAEHHOM
cKansipHbIM Npov3BeaeHNnemM?

OTtBeT: runbbepToBO NPOCTPaAHCTBO (rMNLOEPTOBO)

PeweHune: 3gecb npueeneHo onpeaeneHne FVIJ'Ib6epTOBa NpoCTpaHCTBa



3. BcTtaBbTe o0gHO cnoBo: «MHOXeCTBO, KOTOpOE CoOAEePXNT BCE CBOUN TOYKMU NMPUKOCHOBEHNA,
Ha3bIBaeTCA ».

OTBET: 3aMKHYTbIM (3aMKHYTOE)
PelwweHne: 3aecb npuBegeHo onpeaeneHme 3amkHyToro MHOXeCTBa

4. BctaBbTe 0gHO nponyweHHoe CNnoBo: «MHOXecCTBO, Kaxgas Touka KOTOPOro ABnAeTCcA )
Ha3blBa€TCA OTKPbITbIM».

OTBET: BHYTPEHHEN
PelweHne: 3aecb npuBegeHo onpeaeneHme oTKpbITOro MHOXeCTBa

5. BctaBbTe 3 nponyLleHHbIX croBa: «MeTpryeckoe NpocTpaHCTBO HasbiBaeTcs cenapabenbHbiM, ecnm
B HEM cyLlecTByeT MHOXECTBOY.

OTBeT: CHETHOE BCIOAY NMOTHOE (BCOAY MOTHOE CHETHOE)
WK, ecrny He UCMONb30BaTb «&»: CYETHOEe BCloay MMOTHOE, BCIOAY NIOTHOE CHeTHOoe

PelleHune: 3aecb NpuBeaeHo onpeaerneHve cenapabenbHOro npocTpaHcTea

3apaHuna 3aKpbITOro Tuna

1. YcTaHOBUTE COOTBETCTBUE MEXOY METPUYECKUM MPOCTPAHCTBOM N METPUKON, 3a4aHHON Ha HEM.

Cla,b] a p(x,y) = max |x; — yil
2 R 6 p(x,y) = max|x(t) — y(t)|
3 [, (1<p<w) Yo

n
p(x,y) = lek = YilP
k=1

4 R% r Yp

p(x,y) = lek = YilP
k=1

OTBerT: 1-6, 2-B, 3-1, 4-a
PelwleHwne: 3agaHne Ha 3HaHWe onpeaeneHns METPUK B pasnnyHbIX MPOCTpaHCTBax

2. YCTaHOBUTbL COOTBETCTBUE MeXOy 0003HaYeHneM METPUYECKOrO NPOCTPAHCTBA U €r0 CITIOBECHbIM
onvcaHnem

1 Cla, b] a | NPOCTPAHCTBO N-MEPHbIX BEKTOPOB C BELLECTBEHHbLIMU
koopanHaTamu

2 R% 6 | NpPOCTPaHCTBO HeMnpepbIBHLIX HA OTpe3ke [a,b] pyHKLmI

3 L, (1<p <) B | NPOCTPaHCTBO N-MEPHbIX BEKTOPOB C KOMMMEKCHBIMM
koopanHaTamu

4 Cch r | NPOCTPaHCTBO YMCIOBbLIX NOCNeoBaTENbHOCTEN,
CYMMMPYEMBIX C p-O/i CTENEHBIO




OTBeT: 1-0, 2-a, 31, 4-B

PelueHwne: 3agaHune Ha 3HaHNe 0603HAYE€HNIA OCHOBHbIX NPOCTPaHCTB B d)yHKLl,I/IOHaJ'IbHOM aHanunse

3. YcTaHoBUTE COOTBETCTBUE MEXAY Ha4yarnoM U KOHLIOM ONnpeaeneHuns.

OTKPbITbIM, €CJTN

1 | MHO)XecTBO Ha3biBaeTCcs a

€ro 3amMmblkaHune coBrnagaeT co BCEM NMPOCTPAHCTBOM.

OrpaHnU4YeHHbIM, ecin

2 | MHOXecTBO Ha3blBaeTcs o

cywiecTtByeT 3aMKHyTbIl7I wap, cop,ep>|<au_|,|/u7| 3TO
MHOXXEeCTBO.

BCOAY MNOTHbLIM, €CJTIN

3 | MHOXecTBO Ha3bIiBaeTcs B

OHO coBnagaeT Co CBOMM 3aMbIKaHUEM.

4 | MHoXecTBO Ha3biBaeTCH r
3aMKHYTbIM, €CInin

OHO COBMagaeT Co CBOEN BHYTPEHHOCTbHO.

OTtBeT: 1-1, 2-0, 3-a, 4-B

PeweHne: BOMPOC Ha 3HaHMe COOTBETCTBYHOLNX onpep,eneHMVl.

4. YcTaHOBUTE COOTBETCTBUE MEXY NMPOCTPAHCTBOM CO CKassipHbIM MNPOM3BEAEHNEM U CKaNSPHbIM

npousseneHneM, 3alaHHbIM Ha HEM.

1 C,[a, b] a n
(x,y) = Z XkYk
k=1
2 RD 6 b
(w3 = [ @y
a
3 I, B 1t
(x,y) = Z XYk
=1
4 c? r ®
(x,y) = Z Xk Yk
=1

OTtBeT: 1-0, 2-a, 31, 4-B

PeweHune: 3agaHne Ha 3HaHne onpeaeneHna ckanapHoro npoun3segeHna B pas3fimyHblX NPOCTpaHCTBaX.

5. YcTaHOBUTE COOTBETCTBME MEXAY HA4anoM M KOHLLOM onpeaeneHus.

1 | MHOXecTBO Ha3biBaeTcs a
OTHOCUTENNBHO
KOMMNaKTHbIM, €CIN

V(e > 0) ona aToro MHOXXeCTBa CyLLEeCTBYeT KOHEeYHas &-
ceTb.

2 | MHOXecTBO Ha3blBaeTCH 6
OorpaHM4YeHHbIM, ecnm

N3 Kaxxgown nocneaoBaTenibHOCTU ero 3afIEMEeHTOB MOXHO
BblAEJINTb CXOAALLYKCA nognocnegoBaTesibHOCTb.




3 | MHOXecTBO Ha3blBaeTCs B | cyliecTByeT 3aMKHyTbIVI wap, CO/J,Gp)KBUJ,I/IVI 3TO
KOMMAaKTHbIM, eCIln MHOX€EeCTBO.

4 | MHOXeCTBO Ha3blBaeTcs r | OHO OTHOCUTENIbHO KOMNAKTHO N 3aMKHYTO.
BMNoJsiHe orpaHn4YeHHbIM,
eClin

OTBeT: 1-0, 2-8B, 3-T, 4-a.

PelueHune: Bonpoc Ha 3HaHMe COOTBETCTBYHOLLMX onpeaeneHni.

Kputepuu n wkanbl oueHnBaHus 3agaHum ®0OC

1) 3apaHuga 3akpbITOro Tuna (BbIOOP 0AHOro BapvaHTa oTBeTa, BEpHO/HEBEPHO):

e 1 6ann — ykasaH BEepHbIN OTBET;
e 0 6annoB — yka3aH HEBEpPHbIN OTBET.

2) 3agaHung 3akpbiToro Tna (MHOXKeCTBEHHbIN BbIOOD):

e 2 6anna - ykasaHbl BCe€ BEPHbIE OTBETbI;
e 0 6annoB — ykasaH XoTsi Obl OANH HEBEPHbLIN OTBET.

3) 3agaHug 3akpbiToro Tuna (Ha cooTBeTCTBUE):

e 2 6anna — Bce COOTBETCTBUSA onpeaeneHbl BEPHO;
e 0 6annoB — xoTsa Gbl 0AHO CONOCTaBMNEHNE ONPeaeNeHo HEBEPHO.

4) 3agaHng OTKPbLITOro Tuna (KOPOTKUM TEKCT):

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

5) 3apaHung oTkpbITOro TMNa (4YMcrno):

e 2 6anna — ykasaH BepHbI OTBET,;
e 0 6annoB — ykasaH HEBEPHbIN OTBET.

3apaHua paspgena 20.3 peKOMeHAYWTCA K MUCNONb30BaHMIO NpU NpoOBeAeHUU
ANarHoCTUYECKUX PaboT C Lenbio OLEHKM OCTaTOYHbIX pe3yNibTaTOB OCBOEHUS OaHHOW
AUCLMNIUHBI (3HaHUW, YMEHUN, HaBbIKOB).



NIUCT COrMACOBAHUA

PABOYAA MPOrPAMMA YYEEHOW OUCLMNNHDI

HanpaBsneHue/cneymnanbHOCTb 01.03.04 npuknagHas martemaTtuka
JucumnnuHa 61.0.29 OcHoBbl (byHKLMOHAbHOIro aHanmnsa

npO(bVIJ'Ib noaroToBKu/cneymanusayus npumMmeHeHne MatemMaTny4ecknx MeToadoB K
peweHno NHXXeHEePHbIX N 3KOHOMWYEeCKMX 3adad

dopma oby4veHus OYHas

YuebHbIN rof 2026-2027, 2027-2028

OTBEeTCTBEHHbIN UCMOJTHUTENb

.20
OormkHocmb, nodpasdesieHue nodnucek pacuwughbpoeka rnodnucu
COINMACOBAHO
Kypatop OOIl
Nno HanpasfeHuto/cneynanbHOCTH .20
noonucek pacuwiughpoeka rnoonucu
HauyanbHuk otaena obcnyxusanua 3HB .20
noonucek pacuwiughposka rnoodnucu

Mporpamma pekomeHgoBaHa HMC matematunyeckoro cakynesreta, npotokorn Ne 0500-03 ot
18.03.2025

*Ha ob6pa3oBaTenbHOM nopTtane «AneKTPoHHbIN yHuBepcuteT BI'Y» HE PASMELLAETCAHA




NUCT UBMEHEHUNT

PABOYEW MPOrPAMMbI YYEEHOW ONCLNNNHGI

HanpaBsneHue/cneynanbHOCTb 01.03.04 npuknagHas martemaTtuka
JucumnnunHa 61.0.29 OcHoBbI (byHKLMOHATbHOIrO aHanunsa

npO(bVIJ'Ib noaroToBku/cneymanusayus npuMmeHeHne MatemMaTny4ecknx MeToadoB K
peweHno NHXXeHEePHbIX N 3KOHOMWYEeCKMX 3adad

dopma oby4veHus OYHas
Y4ebHbIvi rog 2026-2027, 2027-2028

B cBA3n (Ha ocHoBaHWN)
n3noxutb N. __ Pl B cneaytowen pegakumm:

OTBEeTCTBEHHbIN UCMOJTHUTEb

.20
QormkHocmb, nodpasderieHue nodnucek pacuwughposka nodnucu
COIMACOBAHO
Kypatop OOIl
Nno HanpasneHuo/cneyunansHOCTH .20
noonucek pacuwiughpoeka rnoonucu
HauyanbHuk otaena obcnyxusanua 3HB .20
noonucek pacuwiughposka rnoodnucu

N3meHeHus Pl pekomengosaHsl HMC

HauMeHogaHue qbaKynbmema, CMPYyKmMypHoeo rodpasdeneHusi

npotokon Ne oT

t Mpn Hanunumu PA3MELLAETCA Ha oOpasoBatenbHOM nopTane «ANeKTPOHHbIN
yHuBepcurtet BI'Y»







