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PABOYASA NPOrPAMMA YYEEHOW OAUCLUMUNINHDBI

61.0.29 OcHoBbI hyHKLUMOHANMBHOro aHannaa

1. Koa u HaumeHoBaHue HanpasneHusa: 01.03.04 npuknagHaa maTemaTuka

2. I'Ipoctmnb noAroToBKMW. npuMmeHeHune MaTemMaTn4ecKmnx mMeToaoB K peweHunto
MHXEHEPHbIX N 3KOHOMUYECKUX 3agad

3. KBanudukaumsa BbinyckHukKa: 6Gakanasp
4. ®opma obpaszoBaHuA: O4Has

5. Kachenpa, oTBevarowasas 3a peanusauuio AUCLUUNNUHBLIL: (PYHKLUMOHANBHOIO aHanusa wu
ornepaTopHbIX YpaBHEHUI

6. WcnonHutenu nporpammbl: CanpoHoBa TatbsHa OpbeBHaA, K.(p.-M.H., [OOLEHT,
MaTteMaTuyecknn akynbteT, Kadegpa YHKLMOHANBHOIo aHanm3a W onepaTtopHbIX
ypaBHEHUN

7. PexomeHpoBaHa: HMC wmartematnyeckoro dakynoteta, npotokon Ne 0500-03 ot
28.03.2024

8. YuebHbIM roa: 2025-2026, 2026-2027 CemecTp(bl): YeTBEPTLIN, NATHLIN



9. Llenu 1 3agaym y4e6HOM ANCLUNIINHBI

Llenu oceoeHusi y4yebHoU OdQucuyurnnuHbl: [OBeAeHWe [0 CTYAeHTOB wuaen u  MeToaoB
YHKUMOHANBHOrO aHanms3a, KOTOpbIA SIBMSETCA SA3bIkOM COBPEMEHHOW MaTemaTuku, rae
LUMPOKO WCMOMb3YHTCS MNOHATUS PYHKLUMOHANbHOrO npocTpaHcTBa (O6eCKOHEYHOMEPHOro) U
OoTOOpaXeHUs1 Takux NPOCTPaHCTB.

3adayu y4ebHoU OucyurnnuHbl: pa3BUTUE Y CTYOEHTOB OBOWHOIO 3peHusi: C OQHOW CTOPOHBI
YMEHUA cneauTb 3a BHYTPEHHEN NOMMKOW pasBUTUSA Teopuir PyHKLMOHANbHOro aHanusa, a c
APYron He ynyckatb 13 Buaa obcnyxmpaemyro aTMMmn TeopusiMm npobnemMaTtumky Knaccmyeckoro
N [Jaxe MpUKNagHOro aHanmsa, B 4acTHOCTU, BOMPOCOB, CBSA3AHHbLIX C WHTErparbHbIMU
ypaBHeHusimu ®Ppearonbma n Bonbteppbl.

10. Mecto y4yebHOM pAucumnnuHbl B cTpyktype OIlNOIM: gucuunnmHa «OcHOBBI
PYHKUMOHANbLHOIO aHanmsa» siBnseTcs obasarensHon gucumnnmHon 6noka b1.

OCHOBHblEe AUCUMMNUHBI M WX pasgenbl, Heobxoaumble Ans ycBoeHuss Kypca «OCHOBDI
PYHKUMOHANbLHOIO aHanmsay: MatemMaTuyeckui aHanua, NnMHenHasa anredpa.

AvcumnnuHa «OcHOBbI (byHKLMOHANbHOrO aHanusa» ABNAeTcs HeobXoaMMon AnA YCBOEHUS
BCEX MaTeMaTU4ecKMx KypcoB, MO0 TepMMHOMNOMMS (YHKUMOHaNbLHOIMO aHanusa siBnsietcs
S13bIKOM COBPEMEHHOIN MaTeMaTUKN.

11. MnaHupyemMble pe3ynbTaTbl 00y4YeHUsi MO AucuunnuHe/mMoaynto (3HaHUA, yMeHwus,
HaBbIKK), COOTHECEHHbIe C NMaHUPYeMbIMU pe3ynbTaTaMu OCBOEHUs 06pa3oBaTenbHOM
nporpaMmmbl (KOMNETEHLUMSAMU) U UHAUKATOPaMU UX QOCTUXKEHUA:

Kog HasBaHve komneTeHuun Koa(bl) NnaukaTop(bl) MnaHvpyemble pesynbTaThl
obyueHus
CnocobeH npumMeHsiTb | OMK-1.1 | Obnapnaet 6a3oBbIMK | 3HaTb: 6azoBble  3HAHUA,
3HaHue 3HAHMAMMW, MOMYYEHHbIMU | NOMy4YeHHbIMM B obnactu
byHAAMEHTANBHOM B obpmactm maTematu- | Matematmdeckux u - (unm)
YeckMx W (unm) ecTec- | eCTeCTBEHHbIX HayK.
MaTeMaTHK 4 TBEHHbIX HayK.
€CTECTBEHHO-HAY4HbIX
OliK-1 | AMCUumMnJIMH npu | OMK-1.2 | YMeeT ncrnonb3oBaTtb UX B | YMeETb:! ncnonb3oBaTb
peLweHnumn 3apa4y B npodeccuoHarnsHon TeopeTuyeckne 3HaHus B
06/1aCTU  eCcTeCTBEHHbIX AesATenbHOCTH. npoceccnmoHanbHomn
HayK W  WUHXEHEpPHOW AEATENBHOCTN.
MPaKTUKE. OlK-1.3 | meeT HaBblku BblbOpa | BrnageTb: HaBblKamu
MEeTOOOB pelleHus 3agad | Bbibopa MeTO4oB peLleHus
npogeccuoHansHon 3agad npodeccrmoHansHou
OeATENnbHOCTU Ha OCHOBE | AeATENbHOCTM Ha OCHOBE
TEOPETUYECKNX 3HAHWN. TEOPETUYECKNX 3HAHWIA.

12. O6beM AUCUUNIIUHBI B 3a4€THbIX eAnHULax/4yacax B COOTBETCTBUM C YY4EOHbIM
nnaHom — 6/216

CDopma I'IpOMe)KYTO‘-IHOﬁ aTtrTecTaumn: 3aveT, SK3aMeH.

13. TpymoemkocTb No Buaam y4yeb6Homn paboTbl

TpyaoemMKoCTb
Mo cemecTpam
cem. 4 cem. 5

Bupg yyebHor paboTbl

Bcero

AyONTOPHbIE 3aHATUA 100 68 32




nekumm 50 34 16

B TOM 4vucne: npaxkTuyeckne 50 34 16
naboparopHble 0 0 0

CamocTtosTenbHasi paborta 80 40 40
B TOM Ymucne: Kypcosas pabora (npoekT) 0 0 0
gzsgselpfnggx;gg;mﬁ aTTecTaumm 36 0 36

UToro: 216 108 108

13.1. CopepxkaHue pas3genoB AUCLUNIUHDI

Ne Peanusauus
n/n pasgena
NCLMNINHBI
HanmeHoBaHue pasgena Aved
AVCLMNAMHBI CopepxaHve pasgena aMcunnimvHbl C MOMOLLBIO
OHNamnH-
Kypca,
QYMK*
1. NNekumn
11 MeToryeckme MeTpuka, cCXoANMOCTb, NOMHOTA, OTKPbITLIE U 3aMKHYTbIE https://edu.vsu.r
P MHOXeCTBa, cenapabenbHOCTb NPOCTPaHCTB, CBOMCTBO ulcourse/view.ph
npocTpaHcTBa p?id=7077
KOMMNAKTHOCTU U BMOSIHE OrPaHNYEHHOCTN MHOXECTB.
1.2 JlnHenHble . https://edu.vsu.r
HOPMMPOBAHHBIE JlnHelHbIe NpocTpaHcTBa, HOpMa, psabl B HOPMUPOBAHHbIX u/course/view.ph
NPOCTPaHCTBA NPOCTPAHCTBaX, 3KBMBANEHTHbIE HOPMbI. 2id=7077
1.3 MpocTtpaHcTBa co . https://edu.vsu.r
CKaNSIPHBIM CkansipHoe npous3BefeHne, CBOMCTBO OPTOrOHANbHOCTH, ulcourse/view.ph
NpoM3BeaeHMEM psgbl dypbe. 2id=7077
14 JInHenHble orpaHu4eHHble onepaTopbl U (PYHKUUOHArbI. https://edu.vsu.r
Hopma onepatopa. O6paTumble onepaTtopkl. Teopema uleourselyiew.oh
TeoDpusi ONEDATODOR BaHaxa o HenpepbiBHOM 06paTUMOCTM OnepaTopa. RAEEEAL
P patop lMpopomkeHve NUHENHOro OrpaHUYeHHoro yHKuMoHana
(Teopema XaHa — baHaxa). BrnonHe HenpepbiBHblE
oneparopsbl.
2. MpakTuyeckne 3aHATUA
2.1 MeTpuueckme MeTpuka, CXOOUMOCTb, MOMHOTA, OTKPLITbIE N 3aMKHYTbIE https://edu.vsu.r
P MHOXECTBA, cenapabenbHOCTb MPOCTPAHCTB, CBONCTBO u/course/view.ph
npocTpaHCTBa p?id=7077
KOMMNAKTHOCTU U BMOSIHE OrPaHNYEeHHOCTU MHOXECTB.
2.2 JInHenHble . https:/edu.vsu.r
HOPMMPOBAHHBIE JInHelHble NpocTpaHcTBa, HOpMa, psifibl B HOPMUPOBAHHbIX ulcourse/view.ph
NPOCTPAHCTBA NPOCTPAHCTBAaX, 3KBMBANEHTHbIE HOPMbI. ?2id=7077
2.3 MpocTtpaHcTBa co . https://edu.vsu.r
CKanSIpHBIM CkansipHoe npousBeeHme, CBOMCTBO OPTOrOHaNbLHOCTH, ulcourse/view.ph
NPON3BEEHNEM pagbl dypbe. 2id=7077
2.4 JInHelHble orpaHu4YeHHble onepaTopbl U OYHKLUOHAMbI. https://edu.vsu.r
Hopwma onepatopa. OBpatumblie onepaTtopbl. Teopema W‘m
Teopus ONEPATOPOB BaHaxa o HenpepbiBHOM 06paTUMOCTM OnepaTopa. RHE=CLL
lMpopomxkeHve NUHENHOro OrpaHUYeHHoro yHKuMoHana
(Teopema XaHa — baHaxa). BnonHe HenpepbiBHbIE
oneparopsbl.
13.2. Pasgenbl AUCUUNIIUHBbI U BUAbI 3aHATUN
Ne HanmeHoBaHue pasgena Buakl saHsTi (4acos)
CamocTtosaTenbHas
n/n ONCLNNNHBI Jlekumn KoHTponb MpakTnyeckme pa6ota Bcero
1. MeTpudeckue 16 16 16 48
NpoCTpaHCTBa
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2. JInHenHble
HOPMUPOBaHHbLIE 10 10 14 34
NpoCTpaHCTBa
3. lMpocTpaHcTBa co
cKansgpHbImM 8 8 10 26
npovssegeHuem
4. Teopus onepaTopos 16 36 16 40 108
UToro: 50 36 50 80 216

14. MeToaM4yeckne ykasaHus Ans ob6y4aroLwmxca Nno 0CBOEHUIO AUCLUMNIIUHDI

OcBoeHne ancuunnuHel NpegnonaraeT He TONbKO obsa3aTensHoe noceleHne obydaroLwmMmMca ayanToOpHbIX
3aHATUA M aKTUBHYIO paboTy BO Bpemsi 3aHATUN, HO M CaMOCTOSTENbHYI0 y4ebHYyl AesTeNbHOCTb, HA KOTOPYHO
otBogutcsa 80 yacos.

CamocTodaTencHas y4vebHaa [edATenbHOCTb CTyAeHToB no aucuunnvHe «OCHOBbI  (PYHKLUMOHANbHOro
aHanusa» npeanonaraeT BbIMOMHEHWE CreayLmX 3agaHni:

1) camocTosiTenbHOE n3yvyeHne y4yebHbIX MaTepuanoB no pasgenam 1-4 ¢ Mcnonb3oBaHMEM OCHOBHOW U
OOMNOMNHUTENbHOW NUTEpaTypbl, UHPOPMALIMOHHO-CNPAaBOYHbLIX N MOUCKOBbLIX CUCTEM;

2) NOAroTOBKY K TEKYLUUM aTTecTauusaM: BbINOMHEHNE AOMALUHMX 3a4aHui, CaMOCTOATENbHOE OCBOEHMWE
NMOHATUMHOrO annapara no Kaxaown Teme.

Bonpocbl NEKLUMOHHBIX M MPaKTUYECKUX 3aHATUA ODCYXOAKTCA Ha 3aHATMSIX B BMOE YCTHOrO onpoca —
WHAMBUAOYanbHOro n poHTanbHoro. MNMpu NoAroToBke K JIEKUMOHHLIM U MPaKTUYECKUM 3aHATUSIM, ODy4aloLmMMCs
BaXXHO MOMHWUTb, YTO UX 3aJadva, OTBeYas Ha OCHOBHbIE BOMPOCHI NraHa 3aHATUA U OOMNOMHUTESNbHbIE BOMPOCHI
npenofaBatens, nokasaTb CBOW 3HAHUA W KPYro3op, YMEHWe nOormyecku nOCTPOUTb OTBET, BrageHue
MaTemMaTU4ECKMM annapaTtoM U MHblE KOMMYHUKATMBHbIE HABbIKW, YMEHUE OTCTaMBaTb CBOK NPOdECCUMOHANBHYIO
nosvumio. B xome ycTHOro onpoca BbISBRAKOTCA AeTanu, KOTopble MO KakKMM-TO MpUYMHAM  OKasanucb
HeJOCTaTOYHO OCMBbICIIEHHBIMU CTYAEHTaMM B X0A4€ YYeOHbIX 3aHATUN. TeM caMbiM OMPOC BLINOMHAET BaXXHENLwme
obyvaioLLyto, pasBMBaOLLYI0O U KOPPEKTUPYHOLLYK (YHKLMK, MNO3BONSET CTyAeHTam Y4ecTb HenopaboTkm u
n3bexaTb UX Npy NOArOTOBKE K MPOMEXYTOYHBIM aTTecTauusm.

Bce BbINOMNHsAeMble CTygeHTaMM CaMOCTOATENbHO 3adaHus (BbIMOJSIHEHME KOHTPOJSIbHOW paboTbl U
npakTU4ecKMX 3afaHuin) nognexaT nocneyroLlen npoeepke npenogasarenemM. PesynbtaTthl TEKyLWUX aTTecTauuni
y4uTbIBaAKOTCA NpenogasaTeneM npu nNpoBeaeHUn NpoMeXyTOYHON atTectauumm (4 cemecTp — 3a4eT, 5 cemecTp —
3K3aMeH).

Y4yebHble nocobusi Mo JaHHOMY Kypcy pasMelleHbl Ha cante https://vk.com/func an . Ha atom xe
canTe npenogasaTtenb MyOnuKyeT BCMoOMoOratesfibHble MaTepuanbl W yKasaHus Mo M3y4yaemMbiM B [aHHbIN
MOMEHT BOMpOcaMm, MporpamMmMbl KOJIITOKBMYMOB U T.4.

lMpenogaBaHne OUCUUNIIMHBLI 3aKTOYaAEeTCA B YTEHUM NEKUMA U NpoBefEeHMM MPaKTUYECKUX 3aHATUW. Ha
NeKUMaxX pacckasbiBaeTCs TEeOpeTUYecKuin martepuarn, Ha nabopaTopHbIX 3aHATUSIX PeLLalTCs MnpuMepbl No
TeopeTnyeckoMy martepuany, npouuTaHHOMYy Ha nekumsix. Mpu undydyeHum kypca «OCHOBbI (PYHKLMOHAMNBHOMO
aHanus3a» oOyvalwumcs criegyeT BHUMATENbHO CrylwaTb UM KOHCMEKTMPOBATb Martepuarn, uarnaraembii Ha
ayOMTOPHbIX 3aHATMAX. [nst ero MNOHMMaHWsi U Ka4yeCTBEHHONO YCBOEHUS OOy4vallmMMcs pekoMeHayeTcs
cnepyioLlas nocneaoBaTenbHOCTb AEACTBUN.

1. Mocne Kaxgon Nekuun ctyaeHTam pekoMeHayeTcs nogpobHo pasobpaTtb NPOYUTAHHLIA TEOPETUYECKUIA
mMaTtepuan, BblyduTb Bce onpegeneHus u opmynupoBKu TeopeMm, pa3obpaTb NpUMMEpbl, peLUeHHble Ha NEeKUnK.
Mepepn cnenytoLLen nekumen oba3atensHO NOBTOPUTL MaTepuarn NpeabiayLen nekumm.

2. Tllepeg npakTMYeCcKUM 3aHATUEM 00sA3aTenbHO MOBTOPUTL NEKUMOHHbIA  MaTepuan. [locne
nabopaTtopHOro 3aHATUS elle pa3 pas3obpaTb pELUEHHbIE Ha 3TOM 3aHATMM MpUMEpPbl, MOCne MPUCTYNUTb K
BbIMOSIHEHNIO OOMaLLHEero 3adaHusi. Ecnv npu pelweHMn npumepoB, 3afaHHbIX Ha AOM, BO3HUKAKT BOMPOCHI,
0bs13aTeNbHO 3agaTh Ha CreayroLem NpakTMYeCcKoOM 3aHsATUM UK B MPUCYTCTBYIOLLMIA Yac npenogaBaTento.

3. MNpu NOAroToBKE K NPAKTUYECKMM 3aHATUSAM NMOBTOPUTH OCHOBHbLIE MOHATUSA NO TEMAM, U3Y4YNTb NPUMEPBI.
Pewasa 3agayun, npegsBapuTenibHO MOHATb, KAKOW TEOPETUYECKUA MaTepuas Hy>XHO UCronb3oBaTb. HameTntb nnaH
peLleHunsi, NonpoboBaTb HA ero OCHOBE PELUUTL 3adaun.

15. NMepe4yeHb OCHOBHOM U [OMOSIHUTENIbHOW NUTEpPaTypbl, PECYypCOB UHTEPHET,
HeoOXoauMbIX AN OCBOEHUA OUCLMNIINHDI

a) ocHOBHas nuTeparypa:

| Nen/n | McTouHMK



https://vk.com/func_an

KonmoropoB A.H. nemeHTbl Teopun yHKUMIA 1 QYHKUMOHANBHOIo aHanunsa : [y4eoHuk] / A.H.
1. Konmoropog, C.B. ®omuH ; Mock. roc. yH-T um. M.B. JlomoHocoBa .— M3a. 7-e .— M. :
dusmatnurt, 2006 .— 570 c.

TpeHorvH B.A. ®yHKUMOHANbHLIN aHanu3 ;: y4ebHuK Ans cTyd., oby4. no cneynanbHOCTSAM

2. «Matemartuka» n «lNpuknagHas matematuka» / B. A. TpeHornH .— WU3g. 4-e, ucnp. — M. :
dusmarnut, 2007 .— 488 c. : un. — bubnuorp.: c. 482-483 .

0) pononHuTenbHasa nuTeparypa:

Ne n/n NcToYHMK

Pucc @. Jlekuuun no cdyHkumoHansHoMy aHanusy / ®. Pucc, b. Cekedanbeu-Hags. — M.: Mup,
3.

1979. - 589 c.
4 JlioctepHuk J1.A., Cobones B.W. KpaTkuin kKypc yHKUMOHanNbHoro aHanunsa. — M.: Beicwas

wkona, 1982. — 271 c.
AHTOHeBNY A.B. DyHKUMOHANbHLIN aHanu3 u uHTerpanbeHble ypasHeHus / A.b. AHToHeBwnY, A.B.
PagbiHo. — MuHck: BI'Y. — 2003. — 430 c.

5.

B) MHG)OPMaLMOHHbIE 3NIeKTPOHHO-00pasoBaTeribHble Pecypcbl:

Ne n/n Pecypc

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

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

16. NMepe4vyeHb y4eOHO-MeTOaNYECKOro obecneyvyeHns ANs CaMoOCTOATEeNNbHON paboThl

Ne n/n NcTOYHMK
CO6opHuk 3agaHmn onsa nabopatopHbix paboT no Kypcy "®yHKUMOHANbHbIM aHanmns 1
1 WHTerparnbeHble ypaBHeHua": Ong ctya. 2 u 4 k. mat. dak. Bcex doopm o0yyeHus / Bop. roc. yH-T.,

Kad. dyHK. aHanmnsa u oneparop. ypasHeHuin; cocT. B. B. CmarnH.— BopoHex, 2001.— 27 c.
https://vk.com/func_an

TpeHornH B.A. ®yHKUMOHANBHLIV aHanus : y4ebHUK Anst cTyq., oby4. no cneunansHOCTSAM

2. "MaTtemaTtuka" n "MpuknagHaa matematuka" / B. A. TpeHornH .— M3g. 4-e, ucnp. — M. :
Pusmarnut, 2007 .— 488 c. : un. — bubnuorp.: c. 482-483 .

CwmaruH B.B. JluHeliHble onepaTopbl 1 yHKLUMOHarnb! ; ydebHoe nocobue ansi By30B : [Ans CTyA.
3 kypca mat. dpak. ansa HanpasneHnst 010100 - MaTemaTuka; cneuymansHoctn 010101 -

3. Matematuka] / B.B. CmaruH ; BopoHex. roc. yH-T .— BopoHex : 3gaTtenbcko-
nonurpaduyeckmii LeHTp BopoHEXCKOro rocygapcTBeHHoro yHmsepcuteTa, 2011 .— 74 c.
4 MonoxeHne 06 opraHM3aunyn camocToATENbHOM paboTel obyyatowmxcs B BopoHexckom
) rocygapCTBEHHOM YHUBEPCUTETE
17. Obpa3oBaTenbHble TEXHONOMMU, UCNOSIb3yeMble Ans peanu3aumum y4ebHoWM

OUCUMNNUHBLI, BKIOYasas AUCTaHUUMOHHbIe oOpa3oBaTenbHble TexHonorum (OOT,
3neKTpoHHoe obyyeHue (30), cmewaHHoe o6y4yeHue):
OucumnnuHa  MOXeT  peanu3oBbiBaTbCs € MPUMEHEHMEM  OUCTaHLMOHHBbIX
obpasoBaTenbHbIX TEXHOMOMMIA, HanpuMep, Ha nnaTtopme «ONEKTPOHHbIN yHUBepcuTeT BIY».
lMepeyeHb HeobXOAMMOro MpoOrpaMMHOro obecnevyeHus: onepauuMoHHas cucTema
Windows, Microsoft Office, 6pay3ep Mozilla Firefox, Opera nnu Internet Expolorer, HOyTOYyK.

18. MaTepnanbHO-TeEXHUYECKOE obecneyeHme QUCLUNIINHDI:
YyebHasa ayautopusa Ans nNpoBeAeHUst 3aHATUA NEKLUMOHHOIO MU CEMUHAPCKOro TuMa, TeKYyLEero
KOHTPOMS M NPOMEXYTOYHOW aTTecTauumm; cneuanmsampoBaHHasa mebenb

19. OueHo4HbIe cpeacTBa ANA NPoBeAeHUA TeKyLen U NPOMEXYTOYHOM aTTecTalun.
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[MopsAgoK  OueHKM  OCBOEHUSA

obyvarowmmmcs

cofeprkaHmem cneayrwmx pasgenos gUCUUMITUHBILL

yyebHOro MaTepuana onpegensiercs

MHgukaTopsbl
Mo | Hanvonosanne pasena | Kouneren | poctimons Ousnousie cpescrsa
Anct AY. H KOMMEeTeHUUn
_ : : JoMallHWe 3aaHusi, KOHTPOIbHas
1. MeTpuqeciue OrK-1 OfK JOJI;IKCJ)_I_éK 1.2, paboTta, cobecegoBaHue no Gunetam
npoCTpaHCTBa -1. K aauety
JInHenHble
. . JOMallUHWe 3afaHusl, KOHTPOnbHas
2. HOPMUpPOBaHHbIE OrkK-1 OrK %%K?Igl( 12, paboTa, cobecefnoBaHne no Gunertam
NpPOCTpPaHCTBa ) K 3a4ety
MpocTpaHcTBa CO
: : [JoMallHWe 3a4aHusi, KOHTPOIbHas
3. CKansapHbIM OlnkK-1 OfK ]éJﬁK.?I_:ng 1.2, paboTa, cobecegoBaHne no GuneTtam
npon3segeHuem ) K 3a4ety
: : [JoMallHWe 3a4aHusi, KOHTPOrbHas
4, Teopusi onepatopos OrnK-1 OrK-1.1, OfIK-1.2, paboTa, cobecegoBaHne no Gunertam
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20 TwunoBble OLEHOYHble cpeAcTBa U MeToAMYecKMe MaTepuanbl, onpegensiowme
npoueaypbl OLeHUBaHUA

20.1 TeKywmin KOHTPOJib yCNeBaemMoCTH

KoHTponb ycneBaemMocTy No AUCUMNIIVHE OCYLLECTBNSETCS C MOMOLLbIO CEeAYHLLMX OLLe@HOYHbIX
cpencTB: AoMallHWe 3adaHus, KOHTpornbHas paboTa.

20.1.1 MepeyveHb 3agaHUA ANA KOHTPONbHbIX pPadoT

KomnnekT 3agaHui Ansi KOHTponbHOW pabotbl Ne1



BAPUAHT 1

1. Boraucsiuth paccrosiuue Mexk ity iementamu x = (1, %, %, ) B 9= 10,0, 50)
B IIpOCTpPaHcTBax m u [y.
2. Berunc/murh paccTostHue MKy djieMentamu x(t) = t> n y(t) =t B upocTpaHcTBaX

C[0,1] u C40,1].

3.B (C]0,1] mokazarb CXOAUMOCTD ILIOCJIEIOBATEILHOCTH Ty (t) = ;gft
BAPUAHT 2
1. Beruucsmurh paccrosinue Mexkty siementamu = (1, %, - %, ..) uy=(0,0,0,..)

B IIPOCTPAHCTBAX M u ls.
2. Beranc/muThb pacctognue MexK 1y jiementamu x(t) = t3 u y(t) =t B npocTpaHcTBaX
C[O 1] n Cl [0 1]

2
3. B C[0,1] mokazaThb cXOAUMOCTb MOCIEIOBATEILHOCTH Ty, (1) = 2t

24n+4t’

KomnnekT 3agaHum gns KOHTPOSNibHOW paboTbl No2

BAPUAHT 1

1. Jokazars B JIII R™ skBuBasenrnocrs HopM ||z||; u ||z3.

2. Iycrs X — JIHIL, {z,} C X upsan Y .o ||Tnt1 — zn|| cxomures. Jokasars, uro
{z,} — dysnamenTanbHas 110C/IEI0BATEIIBHOCTD.

BAPUAHT 2

1. Jokaxwure, uro B JIII CI0,1]:

a) BelpazkeHue maro<i<i|r(t)| + |z(0) — z(1)| saBausercs HOpMOI;

6) nopust[folly = mazocucalo(®)] + |2(0)] 1 lalls = mazocisila(®)] + 2(0) — a(1)

SKBUBaJICHTHBI.

2. llycte 8 TICIT H pnist 1,79 € H BbIlONHSAETCS paBeHCTBO Re(w1,79) = ||21]|? =
|lz2||?. Jokaxute, uro z; = Ty.

KoMmnnekT 3agaHunh Ansi KOHTponbHoW pab6oTbl Ne3



B-1I

1. Haiture HopMmy onepatopa A : R — R?, zajmannoro marpurieii
1 3 5
4 -1 2 )°

, 1
2. Jokaxure, uro dynxuuonan f(z) = [ z(t)dt + 2(0) na upocrpancree C[—1,1]
SIBJISICTCS JIMHEIHBIM HEIIPEPBIBHBIM, U HAHJUTE €ro HOPMY.

B-1I

e — . T . R2 Bl i ’ " “
1. Haitnure nopmy oneparopa A : R{ — R}, 3amannoro marpuueit

1 3
4 -1
2 =5

2. Hokaxure, uro dyukupmonan f(x) = 3(x(0) — z(1)) wna npocrpancrse C]0,1]
SIBJISICTCSL JIMHECHHBIM HEIPEPBIBHBIM, U HAMJIUTE €ro HOpMY.

20.2 MNpomexyToyHaa atTecTayus

MpomexyToyHas aTTecTaumns no AUCLUMMNIIMHE OCYLLECTBNSAETCS C MOMOLLbIO CReayoLmx
OLIEHOYHbIX CPEACTB:

KOHTponbHas paboTta, cobecegoBaHne no Gunetam K 3a4vety, cobecepoBaHue Mo
3K3aMeHaLMOHHbIM OuneTtam.

20.2.1 lNepeyeHbL BONPOCOB K 3a4eTy
Yactb 1

OKBMBaneHTHble (paBHOMOLLHbIE) MHOXeCTBa (onpeaeneHune).
lMpumepbl paBHOMOLLHbBIX MHOXECTB.

Teopema bBepHwTenHa.

CueTHble MHOXeECTBa (onpegeneHue).

MpyMepbl CHETHbIX MHOXECTB.

MHoXecTBa MOLUHOCTU KOHTUHYyMa (onpeferneHue).

MprvMepbl MHOXECTB MOLLUHOCTM KOHTMHYyMa.

OnpegeneHve MeTPUYECKOro MPOCTPaHCTBA.

Mpumepbl mMeTpudeckux npoctpaHcte (R, Clab]l, &, m).
OTKpbITblE M 3aMKHYTble Liapbl B METPUYECKOM MPOCTPAHCTBE, OrpaHUYeHHbIe MHOXECTBa
(onpepeneHus).

11. CxoaMmMOCTb B METpPUYECKMX MPOCTpaHCTBax (onpeaeneHue).
12. CsoWcTBa cxofslmxcs nocnegosatenbHocTen (4 cBOWCTBaA ).

n .
13. CxogumocTb B npocTpaHcTBe R (B3aMMOCBA3b MeXay MOKOOPAMHATHON CXOAUMOCTBIO U

©oOoNOO~WONE

=
©

CXOOUMOCTLIO MO METPUKE).

14. CxogmmocTtb B npoctpaHcTBe C[a,b] (B3aMmocBs3b Mexay MOTOYEYHON CXOAMMOCTHIO, PaBHOMEPHOWM
CXOOMMOCTBIO M CXOAUMOCTBIO MO METPUKE).

15. CxogmmocTb B mpoctpaHcTee |, (B3anMocBsizb Mexay MOKOOPAMHATHOM CXOAMMOCTBIO W
CXOOMMOCTBLIO MO METPUKeE).

16. OnpepeneHne dyHOAMEHTaNbHOW MOCMEeA0BaTENbHOCTM.

17. OnpepgeneHne NOMHOr0 METPUYECKOro NPOCTpaHCTBa.

18. TMpuMepbl NOMHBLIX U HEMOSMHbLIX METPUYECKUX MPOCTPAHCTB.



19. TOYKM MPUKOCHOBEHMS U 3aMblkaHME MHOXecTBa (onpeaeneHus).

20. CeoiicTBa onepaumm 3ambikaHusi (4 CBOWCTBA).

21. Teopema O TOYKE MPUKOCHOBEHWS MHOXECTBa.

22. lNpegenbHble U M30NMPOBaHHbLIE TOYKM (OMpedeneHus).

23. 3amkHyTble MHOXecTBa (onpegeneHne v npuvMepsbl).

24. BHyTpeHHME TOYKU W BHYTPEHHOCTb MHOXecCTBa (onpedeneHus).

25. CponcTtBa onepauum B3SiTUS BHYTPEHHOCTM MHOXecTBa (4 CBOWMCTBA).

26. OTKpbITble MHOXECTBa (onpefeneHne n npumepbl).

27. Teopema O CBSA3M OTKPBLITOCTU MHOXECTBA M 3aMKHYTOCTU €ro AOMNOSIHEHUS.

28. Teopema 06 oOGBLEAUHEHUM UM NEPECEYEHUN OTKPbITbIX MHOXECTB.

29. Teopema O CTpPyKType OTKPbLITOrO MHOXECTBA Ha MNpPAMOMN.

30. Teopema O noONHOTE MOAMNPOCTPAHCTBA, MOPOXAEHHOIO 3aMKHYTbIM MHOXECTBOM.

31. Teopema O BROXEHHbIX LUapax.

32. Bciogy nnoTHble M HUrAEe He MIOTHble MHOXecCTBa (onpegenexHuvs).

33. N3omeTpuyHble MeTpuyeckMe NpocTpaHCTBa (onpedenexHue).

34. OnpepgeneHne cenapabenbHOro NpoCcTpaHCTBa.

35. lMpumepbl cenapabenbHbIX NPOCTPAHCTB.

36. HenpepbiBHble OTOGpaXeHUs MeTpuyYecknx npocTpaHcTB (onpegenerHvs no Kowwm m no
enHe).

37. PaBHOMepHO HenpepbiBHas dyHkuusa (onpegenexuve). Ycnosue Jlvnwwuua.

38. Teopema 0 HenpepbiBHbIX PYHKUMAX M Npoobpasax OTKPbITbIX MHOXECTB.

39. MpuHUMN cxMMaWmMX OTOBPaXeHUNn.

40. OTHOCMTENBHO KOMMAKTHbIE M KOMMaKTHble MHOXecTBa (onpegeneHus).

41. Teopema O yHKUMOHANE, HEMNPEPLIBHOM Ha KOMMAKTHOM MHOXECTBE.

42. Kputepuii OTHOCUTENBHOW KOMMAKTHOCTM B KOHEYHOMEPHOM MPOCTPaHCTBE.

43. OnpegeneHve paBHOCTENEHHO HenpepbiBHOMO MHOXECTBA.

44. Kputepuii oTHocuTenbHol komnaktHocTu B Cla,b] (Teopema Apuena).

YacTtb 2

1. JlnHemHoe npocTpaHCTBO (onpedeneHve u npocTenllne CBOWCTBA).

2. Tpumepbl NUHENHbIX NPOCTPAaHCTB.

3. Ortpesok B JI, BbiNyknoe MHOXeCTBO (onpegeneHus).

4. [JIMHEeNHoO 3aBUCKMMblE U NIUHENHO HEe3aBWCUMbIE CUCTEMbl 3MEMEHTOB (onpegerneHus).

5. IluHelriHoe mHoroobpasue (JIM), 6asuc JIM, pasmepHocTb JIM (onpegenenus).

6. OnpegeneHne 6eckoHeyHomepHoro JIM (wnn JM).

7. Tlpsimas cymMma InUHelHbIX MHOroobpasui (onpegeneHue).

8. HopmuposaHHOe npocTpaHcTBO (onpefgeneHune). CxogMMOCTb MO HOpPMe W MpocTelllne CBOWCTBA.
9. baHaxoBo npocTpaHcTBO (onpefeneHune). MNMoanpocTpaHCTBO HOPMUMPOBAHHONO MPOCTPAHCTBA

(onpegeneHue).

10. lNpumepbl HOPMUPOBAHHBIX MPOCTPAHCTB

11. OkBMBaneHTHble HOPMbI (OMpedenieHne U npocTenne CBOWCTBA).

12. Teopema 06 3KBMBANEHTHOCTM HOPM B JIHOOOM KOHEYHOMEPHOM HOPMUPOBAHHOM MPOCTPAHCTBE.
13. TMonHoTa KOHEYHOMEpPHOro NPOCTpaHCTBA.

14. KOMNaKTHOCTb U KOHEYHOMEPHOCTb. Kputepuii KOHEYHOMEPHOCTU HOPMUPOBAHHOIO MPOCTPaHCTBA.
15. JlMHenHOe MpOCTPaHCTBO CO CKansipHbIM MpousBedeHuMeM (onpeaeneHue).

16. HepaBeHcTtBOo Kowwn — ByHsakoBckoro (6e3 BbiBoaa).

17. Hopma B npocTpaHCTBE CO CKansgpHbIM NPOu3BeLeHUEM.

18. Teopema 0O HenpepbIBHOCTU CKandApHOro npounsBefeHus.

19. OnpepeneHne runbbeptoBa MNpPOCTPaHCTBA.

20. lMpumepbl NPOCTPaHCTB CO CKansipHbIM MNPOun3BeaeHUEM.

21. OpToroHanbHble 3fIeMeHTbl, OPTOroOHanbHOE OOMOSHEHWE MHOXeCTBa (onpegeneHuvs).

22. Teopema O pasfOXeHUW dfemMeHTa B CYyMMY MpPOEKLUN.

23. OpToroHanbHble 1 OPTOHOPMUPOBAHHbLIE CUCTEMbI 3FIEMEHTOB (OnpeneneHus).

24. Psap B HOPMMPOBAHHOM MPOCTPaAHCTBE, CXOAAWMNCA psg  (onpedenexHus).

25. 3apgavya o Hawny4wen annpokcumauuu (MoCTaHOBKa 3ajauyun U OTBET).

26. KoadppuuuneHtol dypbe, pag dypbe (onpepeneHus).

27. HepaseHctBO beccensa u teopema o cxogumoctu psga dypbe.

28. 3aMkHyTasi OpTOHOPMWPOBAHHAasi CUCTEMa 3NeMeEHTOB (onpeferneHue). Kputepuin cxogumocTn psiga
®ypbe. lMpumep 3aMKHYTON CUCTEMBI.



29. OnpeperneHne MNOMHOW OPTOHOPMUPOBAHHOW CUCTEMbI 3NIEMEHTOB. TeopemMa O MOJHOWN
OPTOHOPMUPOBAHHOW CUCTEME 3MEMEHTOB.

20.2.2 [llepeyveHb BOMPOCOB K 3K3aMeHy

1. JIMHenHble onepaTtopbl U PyHKUMOHAMNbI (onpeaeneHus).

2. Teopema 0 NMHENHOM onepaTope, HeNpepbIBHOM B OHOMN TOYKE.

3. OrpaHun4eHHbIV NMMHENHbIN onepaTop 1 TeopemMa O CBA3WM OrpaHUYEHHOCTM NTIMHENHOrOo onepaTopa C ero
HEeNpPepbIBHOCTLIO.

Teopema 06 orpaHMYEHHOCTN NMMHEHOIO onepaTtopa, onpeaeneHHOro Ha KOHeYHOMEPHOM MPOCTPaHCTBe.
Hopma nuHenHoro orpaHnyeHHOro onepartopa (onpegenexHue).

Teopema 0 BbIMMCIIEHNM HOPMbI OnepaTopa.

OnepaTtop ®pearonsbma B npoctparctee C[a,b] v ero Hopma.

© Noohs

Onepatop auddepeHumposanms 8 C[a,b] nus C'[a,b] 8 C[a,b].

9. MNpocTpaHCTBO NMHEWHbIX OrPaHNYEHHbIX ONepaTopoB.

10. Teopema 0 NOMHOTE NPOCTPaHCTBA NIMHENHbIX OrpaHUYEHHbIX ONepaTopoB (B CMbICIE paBHOMEPHOW
cxoammocTu). Cnegcreue AN CONPSXEHHOro NpoCTpPaHCTBa.

11. lNpownsseneHne NMHENHbIX ONepaTopoB.

12. CunbHasa cxoguMOCTb FIMHEVHbIX ONepaTopoB, CBSA3b C PABHOMEPHOW CXOAMMOCTbIO.

13. lMpuHUMN paBHOMEPHON OrpaHNYEHHOCTH (Temma n Teopema).

14. Teopema 0 MONHOTE NPOCTPAHCTBA fIMHENHbIX OrPaHNYEHHbIX ONEPaTopOB (B CMbICIE CUITbHOW CXOAUMOCTMW).
15. Teopema 0 NPOAOIPKEHNN MMHENHOro onepaTopa Mo HeNPEepbLIBHOCTM Ha BCe NpocTpaHcTBO. O6paTnMbIN 1
obpaTHbIV onepaTopsbl (ONpeaeneHus).

16. Teopema 0 nNMHeNHOCTM obpaTHOro onepaTopa.

17. Ycnosue ob6paTMMoOCTU NIMHENHOrO onepartopa. Ycrnosue obpaTtnMocTu IMHENHOro oneparopa u
OrpaHMYeHHOCTN obpaTtHoro.

18. Jlemma 06 obpaTMmMocTn NMHENHOro onepaTopa u obpaTHOM onepaTope.

19. HenpepbiBHO 06paTuMbIn onepaTop (onpeneneHue). CrneacTeme o HENPeEpbIBHO 06paTUMOM onepartope.
20. Teopema BaHaxa 0 HenpepbIBHOM 0OpaTUMOCTK onepartopa (4Be NeMMbl 1 Teopema).

21. Pe3onbBeHTa NIMHENHOrO ornepaTopa U ero CnekTp (onpegenexHns).

22. 3aMKkHyTble onepaTtopbl (onpeaenexHune). Teopema 0 3aMKHYTOCTM OrpaHUYEHHOro oneparopa.

23. 3amkHyTOCTb Onepatopa anddepeHuuposarus 8 Cla, b].

24. [ekapToBO NpousBegeHne NUHENHbIX HOPMUPOBAHHBIX MPOCTPAHCTB (FTIMHEeNHbIe onepauun, HopMma 1
nonHoTa). Npadpmk NuHenHoro onepaTtopa.

25. Nlemma o rpadhmke 3aMKHYTOro onepaTopa.

26. Teopema 0 3aMKHYTOM oneparope, onpeaenieHHOM Ha BCEM NMPOCTPaHCTBE.

27. MNpogomkeHne NMHENHOro orpaHNYeHHOro yHKUMoHana — nemMma u Teopema XaHa - baHaxa
(OokasaTenbCcTBO ANst cenapabenbHOro BELLECTBEHHOMO NPOCTPAHCTBRA).

28. BnonHe HenpepbIBHbLIE onepaTopbl (onpeaeneHne). Teopema 0 MHOXECTBE BMOSTHE HEMPEPbIBHbIX
onepaTopoB.

29. TeopeMa 0 BMNOJHE HEMPEPLIBHOCTM onepaTopa, onpeaerieHHoro Ha KOHEYHOMEPHOM MPOCTPAHCTBE, MK
OeNCTBYIOLLErNO B KOHEYHOMEPHOE NMPOCTPAHCTBO.

30. BrionHe HenpepbIBHOCTL onepaTopa Ppearonbma ¢ HenpepbisHbiM sapom: n3 Cla,b] 8 C[a,b], us L,[a,b]

8 C[a,b],us L,[a,b] 8 L,[a,b].

20.2.3 OnucaHue KpuTepueB U LLKanbl OLEeHUBaHMUA KOMNETEeHLMN (pe3ynbTaToB 00y4YeHus) npu
NPOMEXYTOYHOW aTTecTauum

YpoBeHb
KpuTepuu oueHnBaHna KomneTeHumm cchopmmpoBaH LLikana oueHokK
HOCTU
KOMMEeTeHLNN




OOyvatowuncas B MNOSMHOM Mepe ucnonb3yeT yHOaMeHTanbHble | [108biIlWeHHbIU OminuyHo
3HaHMA B 06nacTu MatemMaTMyecKoro aHanmsa, (yHKUMOHAaNbHOro ypo8eHb
aHanmMsa u Jpyrux OWCUWMIWH, CMOocobeH K onpederneHuio obLumx
¢opM 1 3aKOHOMEPHOCTEN OTAENbHOW OAHHOW NpeagMeTHOW obnactu
yMeeT CTpOro JokasaTb YTBepXAeHusi, hopmynvpoBaTb pe3ynbTathl,
ObICTPO BMAWT CEeACTBUS NOMYYEHHOro pesynbTaTta

OTBET Ha KOHTPOJIbHO-U3MEPUTENbHBIN MaTtepuan He COOTBETCTBYET ba3sosnbili Xopowo
OLHOMY U3 MepeYUCrIEHHbIX MokasaTenen, Ho obyvawowwuica aaet Ypo8eHb

npaBuIbHbIE OTBETHI HA JONONHUTENBbHBIE BONPOCHI

OTBeET Ha KOHTPONbHO-U3MEPUTENbHLIA MaTepuan He COOTBETCTBYET lMopozossiti Ydoenemeopu-
nobbiM ABYM-TPEM M3 MEPEYUCIIEHHbIX MokasaTtenen, obyyaronmncsa YpO8eHb meJsibHO

naet HenorsHble OTBEThI Ha OononHnTenbHbIE BOMpPOCHI,
OEMOHCTpUpyeT YaCTU4Hble 3HaHuA,.

OTBET Ha KOHTPOSbHO-U3MEPUTENbHLIA MaTepuan He COOTBETCTBYET - Heydosnemsopu-
YyeTbIpeM M3 nepeuvucrieHHblx nokasaTtenen. Obyvatowmiics mersnbHO
AEMOHCTPUPYET OTPLIBOYHbIE, (hparMeHTapHble 3HaHWUs, [onyckaeT
rpyoble owmnobKN

20.3 ®doHAO OUEHOYHbIX cpeacTB CGHOPMMPOBAHHOCTM KOMMETEHUUA CTYAEHTOB,
pekoMeHAyeMbIA ANA NpoBeAeHUA AnarHocTM4eckmux pador

3apaHusa OTKpLITOro TMNa

1. Kak HasblBaeTcsi HOPMUPOBAHHOE NPOCTPAHCTBO, MOJIHOE B CMbICHE CXOAUMOCTM NO HOpMe?

OTtBeT: 6aHaxoBO NpocTpaHCTBO (6aHaxoBo)

PelueHue: 3geck npuBeaeHo onpeaeneHne 6aHaxosa NnpocTpaHcTBa

2. Kak Ha3blBaeTCcs NPOCTPaHCTBO CO CKansipHbIM NPOV3BeAEHNEM, NOSTHOE MO HOpME, NOPOXAEHHOM
cKansipHbIM Npou3BeaeHnem?

OTtBeT: runbbepToBO NPOCTPaAHCTBO (rMNLOEPTOBO)
PelwweHne: 3gecb npuBeeHo onpeaeneHne rmnsbeptoBa NpocTpaHCcTBa

3. BctaBbTe 0gHO cnoBo: « MHOXeCTBO, KOTOPOE COOEPXMUT BCE CBOM TOUKMN MPUKOCHOBEHMS,
Ha3blBaeTcs ».

OTBeT: 3aMKHYTbIM (3aMKHYTOE)
PelweHne: 3gecb npuBeaeHo onpeaeneHme 3amkHyTOro MHOXecCTBa

4. BcTaBbTe OAHO nponyLleHHoe cnoBo: « MHOXeCTBO, Kaxaasa Touka KOTOporo ABngeTcs ,
Ha3bIBaETCHA OTKPbITbIMY.

OTBeT: BHYTpPeHHEN
PelueHne: 3geck npuBefeHo onpeaeneHe oTKPbITOro MHOXeCTBa

5. BctaBbTe 3 nponyLleHHbIX crioBa: «MeTpuyeckoe NpocTpaHCTBO HasbiBaeTcs cenapabenbHbiM, ecrnv
B HEM CyLLecTByeT MHOXECTBOY.

OTBeT: CHETHOE BCloAy NNOTHOE (BClo4y NIOTHOE CHETHOE)



UIn, €CNKN He UCMOoNb30BaTh «E»: CHETHOE BClOA4Y NJ1OTHOE, BCOAY NJIOTHOE CHEeTHOe

PelleHve: 3aecb NpuBeaeHo onpeaerneHve cenapabenbHOro NpocTpaHcTea

3apaHus 3aKpbITOro Tuna

1. YcTaHOBMTE COOTBETCTBUE MEXAY METPUYECKUM NPOCTPAHCTBOM Y METPUKOW, 3aJaHHON Ha HEM.

Cla, b] a p(x,y) = max |x; — yil
RZ 6 p(x,y) = max |x(t) — y(t)|
I, (1<p <) B n Yo
PGy = D b= l?
k=1
4 R r e p
p(x,y) = lek — Yil?
k=1

OTtBeT: 1-0, 2-B, 3-I, 4-a
PelleHne: 3agaHne Ha 3HaHWe onpeaeneHns METPUK B pasnnYHbIX MPOCTpaHCcTBax

2. YCTaHOBUTb COOTBETCTBUE mMexay 00603Ha4YeHnem MeTpPpU4eCKOoro rnpocTpaHcTBa 1 ero crnioBeCHbIM
onncaHnem

1 Cla, b] a | NPOCTPaHCTBO N-MEepPHbIX BEKTOPOB C BELLECTBEHHbIMU
KoopauHaTamu

2 RZ 0 | NPOCTPaHCTBO HEMpPEPbIBHbLIX HA OTpe3ke [a,b] pyHKLMI

3 l,(1<p<wm) B | NPOCTPAHCTBO N-MEPHbIX BEKTOPOB C KOMMEKCHbLIMM
KoopauHaTamu

4 ch r | NPOCTPaHCTBO YMCMOBbLIX NOCeA0BaTENBHOCTEN,
CYMMUPYEMbIX C P-ON CTENEHLIO

OTBerT: 1-6, 2-a, 3-1, 4-B
PelweHne: 3agaHne Ha 3HaHWe 0603HAYEHNI OCHOBHLIX MPOCTPAHCTB B OYHKLMOHANBEHOM aHanunae

3. YcTaHoBUTE COOTBETCTBUE MEXIY Ha4YariloM 1 KOHLOM onpeaerneHus.

1 | MHOXecTBO Ha3blBaeTCs a | ero 3amMmbikaHne coBnagaeT co BCeM NpPOCTpaHCTBOM.
OTKPbITbIM, €CIn

2 | MHOXecTBO Ha3blBaeTcH 6 | cywecTByeT 3aMKHYThIN LWap, COAEPKaLLnUii 3TO
OrpaHNYeHHbIM, €Crniv MHO>ECTBO.
3 | MHOXecTBO Ha3bIBaeTcH B | OHO COBMaAaeT Co CBOUM 3aMbIKaHNEM.

BCIOAY NMOTHbLIM, ECNN

4 | MHOXeCTBO Ha3blBaeTCA r | OHO coBrnagaeT CO CBOEN BHYTPEHHOCTbLHO.
3aMKHYTbIM, ecnn




OTtBeT: 1-1, 2-6, 3-a, 4-B
PelueHne: Bonpoc Ha 3HaHMe COOTBETCTBYHOLLMX onpeaeneHni.

4. YcTaHOBMTE COOTBETCTBUE MEXY NPOCTPAHCTBOM CO CKarnsipHbIM NPOU3BEAEHNEM U CKaNSPHbLIM
npousseaeHneM, 3aiaHHbIM Ha HEM.

1 C,[a, b] a It
(x,y) = Z XYk
k=1
2 R? 6 b
() = [ 2@y
a
3 L, B t
(x,y) = Z XYk
k=1
4 c r *
(x,y) = Z XYk
k=1

OTBeT: 1-6, 2-a, 31, 4-B
PellueHne: 3agaHue Ha 3HaHWeE onpeaeneHnst CKansipHOro NPou3BeaeHUs B pas3nuyHbiX NPOCTPaHCcTBaXx.

5. YcTaHoBUTE COOTBETCTBUE MEXAY Ha4ariloM 1 KOHLOM onpeaeneHus.

1 | MHOXecTBO Ha3blBaeTcs a
OTHOCUTEJIbHO
KOMNAaKTHbIM, €CJlN

V(e > 0) onsa aToro MHOXeCTBa CyLLeCTByeT KOHEeYHas &-
ceTb.

2 | MHoXecTBO Ha3blBaeTcs 3]
OrpaHuUYeHHbIM, ecnv

N3 Kaxxgoun nocrnegoBaTesibHOCTU €ro 3afIEMEHTOB MOXHO
BblAENMNTb CXOOALLYKCA nNognocnenoBaTesibHOCTb.

3 | MHOXeCTBO Ha3blBaeTCs B
KOMNAaKTHbIM, €CIN

CYLLECTBYET 3aMKHYTbIN LLAp, coaepXalluii 3To
MHOXECTBO.

4 | MHOXecTBO Ha3blBaeTcs r
BMOSHE OrPaHNYEHHbIM,
ecnu

OHO OTHOCUTEITBHO KOMNAKTHO U 3aMKHYTO.

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

PelueHne: BONpOC Ha 3HaHWE COOTBETCTBYHOLLUX ONpeaeneHnn.

Kputepum n wkanbl oueHMBaHnA 3agaHn ®0OC

1) 3apaHua 3akpbITOro Tuna (BbLI6OP 0aHOro BapuaHTa oTBeTa, BEpPHO/HEBEPHO):

e 1 6ann — ykasaH BepHbIN OTBET;
e 0 6annoB — ykasaH HEBEPHbIN OTBET.

2) 3agaHug 3akpbiTOro Tna (MHOXXeCTBEHHbIN BbIOOD):




e 2 6anna — ykasaHbl BCE BEPHbIE OTBETHI;
e 0 6annoB — ykasaH xoTsi Obl OANH HEBEPHbLIN OTBET.

3) 3apaHug 3akpbiToro TMna (Ha cooTBeTcTBMe):

e 2 6Ganna — Bce COOTBETCTBUS ONpeaeneHbl BEPHO;
o 0 6annos — xoTa 6bl 0QHO COMOCTaBIEHNE ONpPeaerieHo HEBEPHO.

4) 3agaHng OTKPbLITOro Tuna (KOPOTKUM TEKCT):

e 2 6anna — ykasaH BepHbI OTBET;
o 0 6annoB — ykasaH HEBEpPHbLIN OTBET.

5) 3apaHung oTkpbITOro TMNa (4YMcrno):

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

3apaHua paspgena 20.3 peKoOoMeHAYOTCA K UCMNOMb30BaHUIO MNpU NpPOBeAEeHUMU
ANAarHOCTUYECKUX paboT C Liefib OLIeHKM OCTaTOYHbIX pe3ynbTaTOB OCBOEHUS AAaHHOM
AUCUMNNUHBbI (3BHAaHMW, YMEHUN, HaBbIKOB).



