®denepajibHOE TOCYyIaPpCTBEHHOE AaBTOHOMHOE 00pa3oBaTeibHOe

10 AMCIMILINHE:
10 HANPABJICHHUIO:
npo¢uib NOArOTOBKHU:

Kypc:
KBaJIU(PUKALMSA:

YupeikaeHnue BbICHIETo 06pa303a1mﬁ

«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPXJAEHO
IIpopexTop no yueoHoii padore

A.A. BopoHos

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)
OyHKIMOHAIBHBINA aHAJIN3

[IpukmnagHas MateMaTuka 1 HHGOpMaTHKa

ITpuxnaaHas MareMarrka, KOMIIbIOTEPHbBIE HAYKH U UHKEHEPHS]
Ouzrex-mkona [Mpuknagnoit Maremaruku 1 MapopmaTiku
kadeapa BbICIICH MaTeMaTUKN

3

Oakanasp

CemecTp, hOpMBI MPOMEKYTOUHOH arTecTanuu: 5 (OCEHHUH) - DK3aMeH

AynutopHbIX 4acoB: 60 Bcero, B TOM 4HCIIE:

nekrnuu: 30 gac.

cemuHapsbl: 30 yac.

nabopatopusle 3ansaTus: 0 gac.

CamocrositensHas padora: 45 yac.

[TonroroBka k 3x3ameny: 30 yac.

Bcero gacos: 135, Bcero 3a4. ex.: 3

KonnuecTBo KOHTPOJIBHBIX pa0oT, 3a1aHui: 2

[Iporpammy cocrtaBui:

C.I1. KonoBanos, kanj. ¢pus.-mar. HayK, JOLEHT

[Iporpamma obcyxneHa Ha 3acefanun kKadenpsl Beiciiel maremaruku 11.04.2023



AHHOTANMA

N3nararorcss (yHAaMEHTaNIbHBIE BOMNPOCH (YHKIMOHAJIBHOTO aHANINW3a HEOOXOJMMbIE COBPEMEHHOMY
MHXEHEPY-HCCIEN0BATENI0: TOMOJIOTHYECKHE M METPUYECKUE IPOCTPAHCTBA, JUHENHBIE HOPMHPOBaHHBIC
[IPOCTPAHCTBA, JIEMEHTHI TEOPUU JIMHENHBIX ONIEPATOPOB B JIMHEHHBIX HOPMUPOBAHHBIX IIPOCTPAHCTBAX.

1. lean u 3apa4n

]_le.]'ll) AUCHUIIINHBI

Wzyuenune anmapara u MeTofoB ()YHKIMOHAJIBLHOTO aHajM3a, KOTOPBIC IIUPOKO HPUMEHSIOTCS IS
pelIeHnss COBPEMEHHBIX 3aJad MaTeMaTH4eckod (U3UKH, KBAHTOBOW MEXaHUKH, TEOPUH
SKCTPEMAIBHBIX 33/1a4, ONTUMAJILHOTO YIIPABICHUS, U JIP.

33]13‘[1/[ JAUCHUIIINHBI

- H3YYCHUE TOMOJOTUYECKUX U METPUUYECKUX MPOCTPAHCTB, MCCIECIOBAHUE UX IOJHOTHI,
cenapabeIbHOCTH, MOTOJIHEHYS,

- U3y4YCHUC KOMIIAKTHBIX MHOXCCTB B TOIIOJOTHYCCKUX W MCTPUUYCCKUX IMPOCTPAHCTBAX, OBJIAJICHUC
METOAAMH HUCCICAOBAHNSA KOMIIAKTHOCTH,

- U3YUCHHUC JIMHCHHEIX HOPMHPOBAHHBIX IPOCTPAHCTB;

- U3y4YCHUE TCOPUH JHMHEHHBIX OTPaHUYEHHBIX ONEPATOPOB, B YACTHOCTH, JTMHEHHBIX HEMPEPBIBHBIX
(YHKIIMOHAJIOB.

2. llepevyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHIA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NuaukaTopsl JOCTHKEHHS] KOMIIETEHIINH

VYK-1.1 Ananusupyert 3aaady, BBIJIENsS 3TAIbl €€ pPelleHus,
NeMCTBUS IO PELICHUIO 3a1a9l

VK-1.2 HaxomuT, KpUTHYECKH aHAJIU3UPYET M BBHIOMpAET
nH(pOpMaIIHIO0, HEOOXOMUMYIO JJIsl PEIICHHUs TTOCTaBICHHON
3a1auu

YK-1 Criocoben oCymiecTBISTh TOUCK,
KPUTHYECKUI aHAJIM3 U CUHTE3 HH(POPMALHH,

NPpUMCHATH CHCTEMHBIN noaxon Ajisd pCIICHUA

YK-1.3 PaccmarpuBaer pa3nuyHble BapHAHTHI PEIICHUS
MOCTaBJICHHBIX 3a/1a4

3alauu, OICHUBACT UX MPCUMYIICCTBA U HCAOCTATKU

YK-1.4 I'pamotHO, JIOTUYHO, apryMEHTUPOBAaHHO
(dhopmupyeT cOOCTBEHHBIE CYKICHHS U OLIEHKH

VK-6.2 CnocobGeH  MIaHUpOBaTh  CaMOCTOSITEILHYIO
NeSITeIbHOCTE B PEIICHUH NPOQecCHOHANBHBIX —3ajad;
MOZABEPraTh KPUTUYECKOMY aHAINM3y HPOAETIaHHYI0 pabory;
HAXOJUTh U TBOPYECKH HCIIOJIb30BaTh UMEIOLIUICS OMBIT B
COOTBETCTBHUH C 3a/1a4aMU CaMOPa3BUTHS

YK-6 CriocobeH ynpaBisTh CBOUM BPEMEHEM,
BBICTPANBAaTh U PEAIN30BBIBATH TPACKTOPHUIO
CaMOpa3BUTHS Ha OCHOBE NPUHIIUIIOB
00pa3oBaHMs B TeUEHUE BCEH KU3HU

3. IlepeyeHb NIAHMPYEMBIX Pe3y/IbTATOB 00yUeHHUsI 0 JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOGHHS AUCIUIIMHBI 00y4alOIINecs JOIKHbBI
3HAThb!




YMETb:

- OMNpeNeNieHUs TOMOJOTUYECKOrO IPOCTPAHCTBA, HENPEPHIBHBIX OTOOPAKEHUI TOMOJOTMYECKHX
MIPOCTPAHCTB;

- OIpEIeNeHne MEeTPUYECKOr0 IPOCTPAHCTBA, OIPEAETCHUS €ro IOJHOTHI U cenapabenbHOCTH,
OIpeZieSIEHUE TIOTIOJIHEHNST HEMOJTHOTO METPUYECKOT0 IPOCTPAHCTBA;

- mpuHUUI baHaxa cxUMarommX 0TOOpa)XKeHUH IOJIHOTO METPUYECKOIO IIPOCTPAHCTBA U TEXHUKY €ro
NIPUMEHEHMS;

- OIIpeJeIEHHUs] TOIOJIOIMUECKOI0 U CEKBEHIMAJIbHOTO KOMIIAKTa B TOINOJIOTMYECKOM IIPOCTPAHCTBE U
WX CBS3b, KpUTEPUI KOMIIAKTHOCTH B METPUUYECKOM IIPOCTPAHCTBE;

- KpUTEpUH BIIOJIHE OIPAaHUUYEHHOCTU MHOXKECTB B CTAHJAPTHBIX METPUUECKUX IIPOCTPAHCTBAX;

- OTpesesIeHNs TMHEHHOTO HOPMUPOBAHHOT0, 0aHaXx0Ba U TMJILOEPTOBA MIPOCTPAHCTB, U UX CBOMCTBA;

- CBOICTBa OPTOHOPMHUPOBAHHBIX 0Aa3MCOB B cenapadenbHBIX I'MILOEPTOBBIX MPOCTPAHCTBAX, TEOPEMY
0 MPOEKINH;

- OIpeleNeHHE JIMHEWHOIro OrpaHWYEHHOIO OIeparopa, JAEHCTBYIOLIETO B  HOPMHPOBAHHBIX
MIPOCTPAHCTBAX, OIpPEAEIEHUSI HOPMBI ONEPATOpa, MPOCTPAHCTBA JIMHEHMHBIX OrPAaHUYEHHBIX
OIIepaTopoOB U €ro CBolicTBa, Teopemy banaxa—IllTeiiHraysa; onpenenenue oOpaTHOro oneparopa;

- OINpeAeNIEHUE MPOCTPAHCTBA, CONPSKEHHOE K IMHEHHOMY HOPMHUPOBAHHOMY IPOCTPAHCTBY, TEOPEMY
Pucca—®pewre, Teopemy Xana—banaxa.

- HWCCIIEIOBaTh TOJHOTY W CEnapadellbHOCTb METPHUYECKOr0 MNPOCTPAHCTBA, CTPOUTH IOMOJIHEHHE
HEIOJIHOI'0 METPUYECKOI0 IPOCTPAHCTBA;

- UCCIIeIOBaTh OIPaHMYEHHOCTh, BIIOJHE OMPAaHUYEHHOCTh U KOMIIAKTHOCTh MHOKECTBA METPUYECKOTO
[IPOCTPAHCTBA;

- MCCJE0BaTh SKBUBAICHTHOCTh HOPM B JIMHEHHOM NPOCTPAHCTBE, U YyMETh CPAaBHUBATH TOIOJIOTHH,
HOPOXAEHHBIE Pa3HBIMU HOPMAaMHU B JIMHEHHOM IIPOCTPAHCTBE;

- BBIYUCISITH HOPMY W HCCIICAOBaTh OrPaHUMYEHHOCTh JHMHEHHOTO OIeparopa, ACHUCTBYIOLICTO B
HOPMHMPOBAHHBIX IPOCTPAHCTBAX;

- MCCIEN0BATh Pa3IMYHbIE CXOIAMMOCTH MOCIIEI0BATEIbHOCTH JUHEHHBIX OrpaHUYEHHBIX OINEPaTOpOB:
110 OIIEPaTOPHON HOPME U IIOTOYEUHYIO.

BJIAJIETh:

- METOJJaMH HCCIIEA0BAHNUS TTOJTHOTHI, CenapadeTbHOCTH U MOTIOJHEHNS! METPUYECKOTO IPOCTPAHCTBA;

- METOJaMH HCCIECIOBaHMUSA CBOMCTBAa BIIOJIHE OTPAHMYCHHOCTH MHOXKECTB B CTaHJAPTHBIX
METPUYECKUX IIPOCTPAHCTBAX;

- METOAaMU BBIYUCIICHHUSI HOPMBI JIMHEHHOTO OIepaTopa;

- METOJJaM{ HAXOX/IEHHs CONPSHKEHHOTO NMPOCTPAHCTBA CTAHIAPTHBIX OAHAXOBBIX IPOCTPAHCTB.

4. Conep:xanne TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE IO TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl tuctMIIMHbI (MOIYJIS) U TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpymoeMKOCTb IO BHJAM Y4eOHBIX 3aHATUH, BKITIOUAs
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znen) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
| Tomonornyeckue mpocTpaHCcTBa, 0Oas3a 5 5 6
TOIIOJIOTUH.
) Metpuieckre MNPOCTPAHCTBA, IIOJNHOTA, 5 5 7
cenapabe’bHOCTh, TOTIOTHEHUE.
KomnakrHbie MHOX€ECTBa B
3 TOIOJIOTUYECKHUX u METPUYECKUX 4 4 7
[IPOCTPAHCTBAX.
4 JIuneiinble HOPMHUPOBAHHBIE 4 4 6
IIPOCTPAHCTBA.
5 EBxnunosst U THIIb0EPTOBBI 4 4 6
MPOCTPAHCTBA.




JIuHeliHble omeparopel B JIMHEHHBIX

6 HOPMHUPOBAHHBIX MPOCTPAHCTBAX, HOPMA 4 4 7
oreparopa.
ConpsixEHHOE TPOCTPAHCTBO, TEOPEMBI

7 4 4 6
Pucca—®peme n Xana—banaxa.

Nroro yacos 30 30 45

ITonroToBka k 3K3aMeHy 30 gac.

OO01mas TpynoEMKOCTh 135 yac., 3 3au.en.

4.2. CopaepxaHue AUCHUILTAHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemectp: 5 (Ocennwii)
1. Tonosornueckue MpoCcTpaHcTBa, 6a3a TOMOIOTHH.

Tomonornyeckue mpocTpaHcTBa, ©Oa3za ToOmoJOruu. TOHONOTMYECKHE W CEKBEHIMAJIbHBIC
OIpeEIEHUs 3aMKHYTOCTH M 3aMBIKAHHS MHOKECTB TOIOJIOTMYECKOTO MMPOCTPAHCTBA U CBA3b MEKIY
HUMH. TOMONOrMYEeCKOe W  CEKBEHIMAJIbHOE ONpElelieHHue HENPEPhIBHOCTH  OTOOpakeHMS
TONOJOTHYECKUX MPOCTPAHCTB M CBSI3b MEXKIY HHMMH. TOMNOJOTMM NOTOYEYHOH M pPaBHOMEPHON
CXOIMMOCTH B IIPOCTPAHCTBE (QYHKIIMIA, ONpeIeIEHHBIX HA 33JaHHOM MHOXKECTBE.

2. MeTpudeckue poCTPaHCTBA, MTOJTHOTA, CeNapabenbHOCTh, TOTIOJHEHHUE.

Mertpudeckoe NMPOCTPAHCTBO M MeTpudecKas Tomojorus. Ilpumepsl HEMETPHU3yeMBIX TOMOJIOTHA.
[lomHOTA METPUUYECKOTO NPOCTPAHCTBA, NPHUHLUMUI BIOXKEHHBIX IIapoB W TeopeMa boapa.
Cenapa0OenpHOCTh  METPUYECKOTO  IpOCTpaHCTBAa. [lomonHeHWEe  HEMONHOTO  METPUYECKOTO
npocTtpancTBa. Teopema Xaycnopda o cymectBoBannu nonoinenus. [Ipunnun banaxa cxumaromumx
0TOOpa’kKeHUH B ITOJTHOM METPHUYECKOM IPOCTPAHCTBE.

3. KoMnakTHbIE MHOKECTBA B TOITOJIOTHUECKUX U METPHUYCCKUX ITPOCTPAHCTBAX.

Tomosnornyeckasi, 1 CEKBEHIMAJIbHAS KOMIAKTHOCTh MHOXECTB TOIOJOTMYECKOTO MPOCTPAHCTBA U
CBSI3b MEXIy HUMH. BIOJIHE OrpaHN4YeHHOCTh MHOXKECTBA METPHUYECKOTO MpocTpaHcTBa. Kpurepuit
KOMITAKTHOCTH METPHUUYECKOT0 MpocTpaHcTBa. Teopema Apiiesna—ACKOIM O BIOJIHE OIPaHUYEHHOCTH
MHO)KECTBA U3 MPOCTPAHCTBA HENPEPHIBHBIX (PyHKINH, 3aJaHHBIX HA METPUYECKOM KOMIIAKTE.

4. JIuneitHple HOPMUPOBAHHBIE MPOCTPAHCTBA.

Jluneiinpie HOpMHpOBaHHBIE MpocTpaHcTBa. JleMma Pucca o mouTu mepneHAUKYIspe W TeopeMa
Pucca o He BHONHE OTrPaHUYEHHOCTH Cepbl B OECKOHEUHOMEPHOM JIMHEHHOM HOPMHPOBAHHOM
npocTpaHcTBe. TeopeMa 00 SKBUBAJECHTHOCTH HOPM B KOHEYHOMEPHOM JIMHEHHOM IMPOCTPAaHCTBE.
ITonHOTa KOHEYHOMEPHOTO MOJANPOCTPAHCTBA JIMHEHHOTO HOPMUPOBAHHOTO IPOCTPAHCTBA.

5. EBKIH/IOBBI ¥ THIILOEPTOBBI TPOCTPAHCTBRA.

EBximaoBel M THiIbOEpTOBBI  MpOCTpaHCTBA. PaBeHCTBO mapaimienorpamma. Teopema o
CYLICCTBOBAaHUM CAMHCTBCHHONM METPUUYECKOW IPOEKIMHM BEKTOpPa Ha BBIMYKIOE 3aMKHYTOE
MHO)KECTBO B TWIBOEPTOBOM MpocTpaHcTBe. OpTOroHANFHOE JOTONHEHHWE TOANPOCTPAHCTBA
eBKJIMJIOBA MIPOCTpaHCTBa. TeopeMa O pasoKeHUH TWIILOEPTOBa MPOCTPAHCTBA B NPSIMYIO CYyMMY
3aMKHYTOTO ITOJIPOCTPAHCTBA M €T0 OPTOrOHAIBHOTO JononHeHus . [oiHas oproroHanbpHas cucTemMa
BEKTOPOB W OpPTOTOHAIBHBIM 0a3Wc B cemnapadellbHOM THIBOEpTOBOM TNpocTpaHcTBe. Kpurepuit
MIOJTHOTHI OPTOTOHAJILHOM CHCTEMBI BEKTOPOB B CenapadeIbHOM THIIEOEPTOBOM MPOCTPAHCTBE.

6. JIunelinbie OIICpaTopLlI B JIMHCHHEIX HOPMHPOBAHHBIX MIPOCTPAHCTBAX, HOpMaA OIIeparopa.




JIuneliHple omeparopsl B JMHEMHBIX HOPMHPOBAHHBIX IPOCTPAHCTBaX, HOpPMA OIepaTopa.
[IpocTpaHCTBO JIMHEWHBIX OIPaHUYCHHBIX ONEPATOPOB, HOPMHUPOBAHHOE OIIEPATOPHOM HOPMOM, U
ero nonHora. Teopema banaxa-lllteliHray3a M MOJIHOTa MPOCTPAHCTBA JIMHEHHBIX OTPAHMYEHHBIX
OMEepaTopoB  OTHOCHTENBHO MOTOYeUHOW cxomammoctH. OOpaTHBIH  omeparop, KpuUTepuid
OTPaHUYEHHOCTH OOpaTHOTO ormeparopa. Teopembl banaxa 00 OTKpBHITOM OTOOpakeHHMH H 00
o0paTHOM omeparope.

7. Comnpsixk€HHOE TIPOCTPAHCTBO, TeopeMbl Pucca—®pemnie n Xana—banaxa.

Conpsik€HHOE TPOCTPAHCTBO K  JIMHEHHOMY HOPMHUPOBAaHHOMY MPOCTpaHCTBY. Teopema
Pucca—®peme 00 o0memM BuJe TUHEWHOTO OrPpaHUYEHHOTO (YHKIMOHANIA B THILOEPTOBOM
npoctpaHcTBe. Teopema Xana—banaxa u €€ cieaCcTBUS.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0XOAMMOM AJIsl OCYIeCTBICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOLYJII0)

CrannapTHas yueOHas ayTuTOpHsL.
6.IlepeyeHnb pekoMeHyeMOii TUTEPaTyPbI

OcHoBHas 1uTeparypa

1. DnemenThl TeOpun GyHKIMH 1 QyHKIIMOHATLHOTO aHanu3a [Teker] : yaeOHHK Jutst By30B / A. H.
Kommoropog, C. B.®omun .— 7-¢ u3n. — M. : ®usmariut, 2004, 2006, 2009, 2012 .— 572 c.

2. Kparkuii kypc ¢pyHKIHMOHATBHOTO aHAIN3a, DJICKTPOHHAS Bepcus nedarHor myonukammm / JI. A.
Jlroctepuuk, B. U. Cobones. — Cankr-IlerepOypr, Jlanb, 2021

JomnonHurensHas aureparypa

1. Jlextuu o hyHKIIMOHATEHOMY aHanmu3y [Tekcr] : yue6. mocobue mms By3oB / P. B. KoHcTaHTHHOB ;
M-Bo obpazoBanust 1 Hayku Poc. @enepannun, Mock. puszuko-texH. uH-T (Toc. yH-T .— M. : MOTU,
2009 .— 368 c.

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHST TUCIMIIJIMHBI (MOTYJIs)

1. http://mathnet.ru — obmepoccuiicknii MaTeMaTUIeCKHid TOPTall.

2. http://www.edu.ru — penepanbHbiii mopran «Poccuiickoe 00pazoBaHue).

3. http://benran.ru —6ubnMOTEKA 1O €CTECTBEHHBIM HaykaMm Poccuiickoii akaJieMUuH HayK.

4. http://www.i-exam.ru — euHbIH opTan MHTEpHET-TECTHPOBaHUS B chepe 0OpazoBaHusI.

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX IPH OCYLIECTBJICHUU 00pa30BaTeJIbHOIO0
npouecca o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NporpaMMHOro odecnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

JInst KOHTPOJISt U KOPPEKIMY 3HAHUI 00yJaronuecss MOTyT UCIIONb30BaTh 33/1a4U M TECTHI,
pa3meménnbie Ha caiite http:// sites.google.com/site/mathkonst/home/funkcionalnyj-analiz.

9. MeToauveckue YKazaHnus NJist oﬁyqaloumxm 0o 0OCBOCHMIO JTUCHUIIJINHBI (MO)_Iy.Tlﬂ)

VYeneniHoe ocBoeHUE Kypca TpeOyeT HanpsHKEHHOM caMoCTOsATeNbHOM paboThl cTyfeHTa. B mporpamme
Kypca IpUBEACHO MUHUMAIILHO HE00X0AUMOe BpeMsl [Tt pabOoThI CTyIeHTa HaJl KaKAOH TEMOM.

CamocrosiTenbHas padoTa BKIIIOUAET B ceOs:

— U3YyYCHHUE JIEKLNH U PEKOMEHOBAHHOM JINTEPaTyphI,

— npopaboTKy yueOHOro Marepuaia (1o KOHCIEKTaM JEeKIUH 1 ydeOHOM tuTeparype),
MOJTrOTOBKY OTBETOB Ha BOIPOCHI, IPEAHA3HAYCHHBIX ISl CAMOCTOSTEIBHOTO U3yUCHUS,
JIOKa3aTeJIbCTBO OTACIBHBIX YTBEPKICHUH, CBOWCTB;

— pelieHue 3a/1a4, IpeAaracMblX CTYIEHTaM Ha JIGKIUAX U IPAKTUYECKUX 3aHATHSIX,



— MOArOTOBKY K NPaKTUUECKUM 3aHATHSIM, KOJUJIOKBUYMaM, 3a4€Ty U 3K3aMEHY.

PykoBOACTBO W KOHTPOJNb 32 CaMOCTOSTENBHOW paboTOM CTylaeHTa ocymiecTBisieTcss B (opme
WHIMBUyaJIbHBIX KOHCYJbTanui. IlokasarereM BIIQJCHUsI MaTepHaOM CIYXXHT yMEHHE pelarhb
NpaKkTHYECKHEe U TeopeTnueckue 3anaud. Jns (opMupoBaHHS YMEHHUS NPHUMEHSTH TEOPETHUYECKHE
3HAHHA Ha MPAKTHKE, CTYICHTY HEOOXOAMMO peliaTh Kak MOKHO Ooibiie 3amad. [Ipu pemeHun 3amaq
Ka)XJ10€ JieiicTBUEe HEOOXOAMMO apryMEHTHPOBATh, CChUIASICh HA N3BECTHBIE TEOPETUUECKUE CBEACHHUS.
[Tpy MOATOTOBKE K NMPAKTHYSCKHM 3aHSATHAM HEOOXOIMMO IIOBTOPSTH paHee W3Y4YCHHbIE OCHOBHBIC
orpeJiesieHus, GOPMYITUPOBKU TeopeM. B Hauase 3aHsTHs, Kak MPaBHUIIO, IpoBoAUTCs KopoTkuid (10-15
MHUHYT) ONpOC TI0 Marepualy NpOIIeIIINX 3aHATUH B YCTHOW WM NHCbMEHHOW (opme. OObYHO
NPUAEPKUBAIOTCS CIEAYIOIIEH CXeMbl: N3ydeHHEe Marepuasa JICKIMU 10 KOHCIEKTY B TOT XK€ JEHb,
Korga Obuta mpociymrana Jiekuus (10-15 MuHYT); MOBTOpeHHE Marepuana HaKaHyHE CIIeAyFOIIeH
nexiuu (10-15 MuHyT), MpopaboTka yueOHOTO Marepuara 1o KOHCIIEKTaM JISKIUH, y9eOHO! 1 HayqIHOM
JUTEpaType, MOJArOTOBKA OTBETOB HA BOMPOCHI, MPEIHA3HAYCHHBIX JUI CAMOCTOSTEIBHOTO U3ydeHus (1
Yyac HeJeN0), MOJAroTOBKa K MPaKTUYeCKOMY 3aHATHIO, pemieHue 3anad (1 dac). BaxkHo no0uthes
MOHUMAaHUs W3y4aeMOro Marepuaia, a He MEXaHHMYeCKOro ero 3armoMuHaHus. llpu 3arpynHeHHn
U3Y4YEeHUS OTAENBHBIX TEM, BOIPOCOB, CIEAyeT OOpamarbCsi 3a KOHCYJBTAlMAMHU K JIEKTOpY WM
NPENo/aBaTeNlo, BEAyIIEMYy MpakThdyeckue 3aHaATHs. OOs3areNbHbIM — TpeOOBaHHUEM  SIBISETCS
BBINIOJTHEHUE JOMAITHUX palboT, KOTOpble 0)OPMIISIOTCS B CHELUAILHO OTBEIEHHOM U1 3TOTO TETPaIH
U CHCTEMAaTHYeCKU CIAIOTCs Ha MpOoBepKy. [IpoMekyTOUYHBI KOHTpPOJIb 3HAHHW IPOBOJUTCS B BHIC
MPOMEXYTOYHBIX MUHH-KOHTPOJBHBIX pPAa0OT, HAa KOTOPBIX CTYAEHTY IpeaIaraercsi HHUCbMEHHO
OTBETUTH HA TEOPETUYECKUI BOIIPOC U PEIINTS JIBE 3a/1a4M 10 CAaBACMOI TeMe.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: [Ipuxiagnas MmareMaruka U HHQOpMaTrKa

Nnpo¢uJIb NOATOTOBKH: IIpuknaagHas MaTemMaTHka, KOMIIBIOTEPHBIE HAYKH W HHKEHEPHS
Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
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1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 Criocoben oCyIIecTBISATh MTOUCK,
KPUTHYECKUI aHAJIM3 U CUHTE3 HH(POPMALHH,
NPUMEHSATh CUCTEMHBIH MOXO/ sl PEIICHUS
MOCTABJICHHBIX 33]1a4

VYK-1.1 Ananusupyert 3aaady, BBIJIEsS 3TAIbl €€ PelleHus,
JeMCTBUS IO PELICHUIO 3a1a91

VK-1.2 HaxomuT, KpUTHYECKH aHAJIU3UPYET M BBHIOMpAET
nH(pOpMaIINI0, HEOOXOMUMYIO ISl PEIeHHUs TTOCTaBICHHON
3a1auu

VYK-1.3 PaccmarpuBaer pa3nuyHble BapHAHTHI PEIICHUS
3a[a4M, OLICHUBACT WX MPEUMYILECTBA U HEAOCTATKH

YK-1.4 I'pamotHO, JIOTUYHO, apryMEHTUPOBAaHHO
(dhopmupyeT cOOCTBEHHBIE CY)KICHHS U OLIEHKH

YK-6 CriocoGeH ynpaBisTh CBOUM BPEMEHEM,
BBICTPAMBAaTh U PEAIN30BbIBATH TPACKTOPHUIO
cCaMOpa3BUTHS Ha OCHOBE NPUHIIUIIOB
00pa3oBaHMs B TeUEHUE BCEH KU3HU

VK-6.2 CnocobeH  MIaHUpOBaTh  CaMOCTOSITEILHYIO
NeSITebHOCTE B PEIICHUH NPOQPEecCHOHANBHBIX —3ajad;
MOZABEPraTh KPUTUYECKOMY aHAINM3y HPOAETIaHHYI0 pabory;
HAXOJUThb U TBOPYECKH HCIIOJIb30BaTh UMEIOLIUICS OMBIT B
COOTBETCTBUH C 3a/1a4aMU CaMOPa3BUTHS

2. Iloka3aTe/in OLIEHUBAHUA KOMITETEHIU

B pesynbrare n3ydeHust AUCIUTUIMHBL «DyHKITMOHAIBHBIA aHAIN3» 00yUYaIONIHACS JOJKCH:

3HATb:

- ONpeleNieHUs TOHOJOTHYECKOr0 IPOCTPAHCTBA, HENPEPHIBHBIX OTOOPAKEHUI TOMOJOTMYECKHX
MIPOCTPAHCTB;

- OIpEeIeNeHne MEeTPUYECKOro IPOCTPAHCTBA, OIPEAETCHUS €ro IOJHOTHI U cenapabenbHOCTH,
OIpeZieNIEHUE TIOTIOJIHEHNS HEMOJTHOTO METPHUYECKOT0 IPOCTPAHCTBA;

- npuHUUI baHaxa cxuMarommXx oToOpa)XeHUi MOJIHOTO0 METPUYECKOIO IIPOCTPAHCTBA U TEXHUKY €ro
NIPUMEHEHMS;

- OIIpEJeJIeHHUs] TOIOJIOIMUECKOI0 U CEKBEHIMAJIbHOTO KOMIIAKTa B TOINOJIOTMYECKOM IIPOCTPAHCTBE U
WX CBS3b, KpUTEPUIN KOMIIAKTHOCTH B METPUUYECKOM IIPOCTPAHCTBE;

- KpUTEpUH BIIOJIHE OIPAaHUUYEHHOCTU MHOXKECTB B CTAHJAPTHBIX METPUYECKUX IIPOCTPAHCTBAX;

- OTpeseIeHNs TMHEHHOTO HOPMUPOBAHHOT0, 0aHaXx0Ba M TMIILOEPTOBA MIPOCTPAHCTB, U UX CBOMCTBA;

- CBOICTBa OPTOHOPMHUPOBAHHBIX 0Aa3MCOB B cenapadeibHBIX I'MILOSPTOBBIX MPOCTPAHCTBAX, TEOPEMY
0 MPOEKINH;

- OIpeleNieHHE JIMHEWHOIro OrpaHUYEHHOIO OIeparopa, JAEHCTBYIOLIETO B  HOPMHPOBAHHBIX
MIPOCTPAHCTBAX, OIpPEAEIEHUSI HOPMBI ONEPATOpa, MPOCTPAHCTBA JIMHEHWHBIX OrPAaHUYEHHBIX
OIIepaTopoOB U €ro CBolCTBa, Teopemy banaxa—IllTeitHray3a; onpenenenue oOpaTHOro oneparopa;

- ONpeAeNICeHUE MPOCTPAHCTBA, CONPSHKEHHOE K IMHEHHOMY HOPMHUPOBAHHOMY IPOCTPAHCTBY, TEOPEMY
Pucca—®pewre, Teopemy Xana—banaxa.

yMeThb:

- HWCCIIEIOBaTh TOJHOTY W CenapadellbHOCTb METPHUYECKOrO MNPOCTPAHCTBA, CTPOUTH IOMOJIHEHHE
HEIIOJIHOT'0 METPUYECKOI0 IPOCTPAHCTBA;

- UCCIIEIOBaTh OTPaHMYCHHOCTD, BIIOJHE OMPAaHUYEHHOCTh U KOMIIAKTHOCTh MHOKECTBA METPUYECKOTO
[IPOCTPAHCTBA;

- MCCJE0BaTh SKBUBAICHTHOCTH HOPM B JIMHEHHOM NPOCTPAHCTBE, U yMETh CPAaBHUBATH TOIOJIOTHH,
HOPOXAEHHBIE Pa3HBIMY HOPMaMHU B JIMHEHHOM IIPOCTPAHCTBE;

- BBIYUCISITH HOPMY W HCCIIEAOBaTh OrPAaHMYEHHOCTh JHMHEHHOTO OIeparopa, ACHUCTBYIOLICTO B
HOPMHMPOBAHHBIX IPOCTPAHCTBAX;

- MCCIEN0BaTh Pa3IMYHbIE CXOIAUMOCTH MOCIIEI0BATEIbHOCTH JUHEHHBIX OrpaHUYEHHBIX OIEPaToOpOB:
I10 OIIEPaTOPHON HOPME U IIOTOUEUHYIO.

BJA€Th:

- METOJJaMH HCCIIEA0BAHNUS TTOJTHOTHI, CenapadeTbHOCTH U MOTIOJHEHNS! METPUYECKOTO IPOCTPAHCTBA;

- METOJaMH HCCIECIOBaHMUSA CBOMCTBAa BIIOJIHE OTPAaHMYCHHOCTH MHOXKECTB B CTaHJAPTHBIX
METPUYECKUX IIPOCTPAHCTBAX;

- METOAaMU BBIYUCIICHHUS] HOPMBI JIMHEHHOTO OTepaTopa;

- METOJJaM{ HAXOX/IEHHS CONPSHKEHHOTO NMPOCTPAHCTBA CTAHIAPTHBIX OAHAXOBBIX IPOCTPAHCTB.




3. IlepeyeHb THNOBLIX (IIPMMeEPHBIX) BONPOCOB, 3a/1aHHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJIIO

Texkymuii KOHTPOJb OCYIIECTBISIETCS Ha OCHOBE OambHO-pedTHHroBoi cucrembl (BPC) onenkn
3HaHWU 10 wu3yyaemMod gucuuiuinHe. BPC y4uThIBaeT BBIOJHEHHWE CTYAEHTAMH COBOKYIHOCTH
JOMAaIIHUX 33/laHUi M KOHTPOJIBHBIX PAabOT B COOTBETCTBMM C Y4eOHbIM IUTaHOM. JlaHHBIE O
MOCEIAEMOCTH M TEKYLIeH yCleBaeMOCTH BHOCATCS MPENOAABATENSIMU B CIEHHUAIbHBIC JXypHANbl U
yuutbiBatorca B bPC.

Tekymuii KOHTPOJIb Ha OCHOBE JAOMAIIIHUX 33JaHUH OCYIIECTBISIETCS B TEUCHUH Y4eOHOTO ceMecTpa B
CPOKH, YCTaHOBJICHHBIC YUeOHBIM YIPABICHUEM, B COOTBETCTBUHU C YU€OHBIM IJIAHOM.

Jns cpaum 3amaHusl CTyAGHT 00s3aH NPEJOCTAaBUTh pELICHHWE 3aJadd JIOMAallHEro 3aJaHus B
IMUCbMEHHOM (OopMe, OTBETUTh Ha BOMPOCHI MPENOAaBaTeNs M HAMHCaThb KOHTPOJIbHYIO paboTy IO
3a/IaHUI0, TI0 KOTOPOU MPOBEPAIOTCA 3HAHWE MOHATUN M yTBEPKACHUM IO TEMaM CIAaBa€MOTO 33JIaHUs
U YMEHMIO pelliaTh 3a/lauu.

Bo Bpems BBINOIHEHUS KOHTPONBHOW palbOTHI HENb3s IOJb30BAThCS MOMOIIBIO JIPYTUX JIMIL,
BBIUMCIIUTEIBHON TEXHUKU U MOOUIILHBIMH TEIePOHAMH.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0y4yarommxcst

. TeopeMa 0 BIOXEHHBIX IIApax.

. [TpuHIUT CKUMAFOIIIUX OTOOPaKEHHIA.

. Kpurepuit koMrnakTHOCTH.

. Teopema Aprena--Ackonu.

. Teopema Pucca.

. T'uns6eproBo mpocTpancTBO. Teopema o MpoeKIny.

~N N kW=

Tomonorun u cxopuMocT B mpoctpancTBe oneparopoB L(E1,E2). Hopma omeparopa. [lomHoTa
npoctpanctBa L(E1,E2)

8. Teopema banaxa--lllTeiinraysa.

9. ®yHKIMOHANBI B THIILOEPTOBOM IPOCTPAHCTBE.
10.Teopema Pucca--®perue.

11.Teopema Xana--banaxa u e€ cneacTausl.

[Tpumep Ounera:

burner 1:
1. Teopema Apuena--Ackomu.
2. Teopema Pucca.

Kputepun onennBanus

Onenka «ommyHO (10)» BeIcTaBiusieTcss OOy4YalOLIEMyCs, €CIM OH [OKa3aJl BCECTOPOHHUE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHSTH UX Ha MPaKTHKE MPH PEILICHMH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
MPUHATHIX PEIIEHUN;

omleHka «oTmimu4HO (9)» BBICTaBNIAETCS OOydaromieMycsi, €clid OH TI0Ka3all BCECTOPOHHHUE,
CHUCTEMaTH3UpPOBaHHbIC, [IyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATH UX Ha IPAKTHUKE TPH PEIICHNH KOHKPETHBIX 3a]1a4, CBOOOHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH, HO TPU 3TOM OBUIM JOIYIIEHbl HEOONbIINE HETOYHOCTH, KOTOpblE ObUIN
CaMOCTOSATEJIEHO OOHAPYKEHbI U HCIIPABIICHBI;

olleHKa «OoTIM4YHO (8)» BBICTaBNIAETCS OOydaromieMycsi, €clid OH TI0Ka3all BCECTOPOHHHUE,
CHUCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AMCLUIUIMHBI U YMEHHUE YBEPEHHO
MPUMEHATh UX Ha IPAKTHUKE MPH PEIICHNH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
MNPUHATHIX PEHICHWH, HO NPU 3TOM ObUIM JOMYIIEHBI HEeOONbIIME HETOYHOCTH, KOTOpBIE IOCIIEe
yKa3aHus 3K3aMeHaTopa ObUTH CaMOCTOSTEIbHO UCIIPABIICHBI;



OLIEHKa «X0po1o (7)» BHICTABIAETCS 00y4alOIEeMyCsl, €CJIM OH TBEPAO 3HACT MaTepHall, TPaMOTHO H 110
CYLIECTBY H3JIaraeT €ro, yMmeeT IPUMEHATh IIOJIyY€HHblE 3HAHHUA Ha IPAKTUKE, HO JOIIyCKaeT
HETOYHOCTH B OTBETE MJIH JIEJIAeT HECYIIECTBEHHBIE OIIMOKY NPHU PELICHUH 3a/1a4;

OLICHKA «XOpowIOo (6)» BBICTABIISIETCS 00yYaIOIEMYCsl, €CJIM OH TBEPJIO 3HAET MaTepHaj, IPaMOTHO U 110
CYIIECTBY H3JIaraeT €ro, yMeeT IpPHUMEHATh IOJY4YCHHbIC 3HAHHWS Ha IPAKTUKE, HO JOIMYCKaeT
HeOOoJIbIINE OMMOKK B OTBETE W (WJIN) TPH PEIICHUY 3a]1a4;

OLIEHKa «X0po1O (5)» BHICTABIACTCS 00y4alOIIEeMyCsl, €CJIM OH TBEPAO 3HACT MaTepHall, TPaMOTHO H 110
CYLIECTBY H3/1araeT €ro, yMeeT IPUMEHATh IIOJIYYEHHbIE 3HAHMsS Ha IPAKTUKE, HO OTBEYAET
HEYBEPEHHO U (MJIM) JOITycKaeT OMMOKY IPY PELICHUH 3a7ad;

OLICHKA «YIOBJIETBOPHUTENBHO (4)» BBICTABISIETCS OOydarolleMycsi, MOKa3aBIIeMy (pparMeHTapHBIH,
pa3po3HEHHBIH XapaKTep 3HaHWH, HETOYHble (OPMYIMPOBKH 0a30BBIX TOHSATHH, HapyIICHUS
JIOTHYECKON MOCIIEN0BATEIbHOCTH B H3JIOKEHUU IPOIPAMMHOTO MaTEPHaIa, €CJIHA MIPH 3TOM OH BJIAJIEET
OCHOBHBIMU pa3jiellaMi y4eOHOW IMporpaMMbl, HEOOXOAMMBIMU JUIS AAJbHEHIIEr0 00y4eHHs U MOXKET
MPUMEHSTH MOJy4YeHHbIE 3HAaHUA 110 00pa3ly B CTAHJAPTHON CUTYyalLlny;

OLICHKA «YIOBJIETBOPHUTENBHO (3)» BBICTABISICTCS OOydYarolleMycsi, IMOKa3aBIIeMy (pparMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWH, HETOUHble (OPMYIMPOBKH 0a30BBIX TOHSATHH, HapyIICHUS
JIOTUYECKOW TOCIEA0BAaTEIbHOCTH B  M3JOKEHUHM IPOrPaMMHOIO Marepuana, HE BIAJCIOLEMY
HEKOTOPBIMH pasJiellaMi y4yeOHOH MporpamMMbl, HO YMEIOIIEMY NPHMEHSTh HONyYeHHbIE 3HAHHS IO
00pa3ily B CTAaHJapTHON CHTYalluy;

OLICHKA «HEYJOBJIECTBOPUTENBHO (2)» BBICTABIAETCS OOyyaromeMycs, KOTOPBIA HE 3HaeT OoJblLIe
YaCcTH OCHOBHOTO COJEpXaHUS y4eOHOW MporpamMMbl JUCLUIUIMHBL, JOMYyCKaeT rpyOble OmMOKU B
(hopMyIIMPOBKaX OCHOBHBIX MOHSATHI JUCHUIUIMHBI K HE YMEET UCII0JIb30BaTh MOJIYYCHHbIC 3HAHUS IPU
pEILIEHUH TUIIOBBIX IPAKTHYECKUX 3a7a4;

OLICHKA «HEYJOBJIETBOPHUTENbHO (1)» BBICTaBIseTCs 00ydaromeMycs, OKa3aBUIeMy [IOJHOE HE3HaHHE
y4eOHON NPOrpaMMbl JUCIUILIMHEI.

5. MeTonuueckne MaTepuaIbl, ONpeIesONIne MPoueIypPbl OIleHHNBAHUS 3HAHUI, YMEHUIl, HABBHIKOB U
(Wy1M) oNbITA AESITEILHOCTH

ITpu mpoBeneHHH YCTHOTO 3K3aMeHa OOydaromemycsl MpeAocTaBisieTcss 1 acTpOHOMHYECKHH 4ac Ha
noaroroBky. Onpoc oOydaromierocst mo OWJIETy Ha YCTHOM dK3aMeHe HE JIOJDKEH MPEBBIATh JIBYX
aCTPOHOMMYECKHX 4acoB. Bo Bpems npoBeneHus sx3aMeHa 00yJaronecs MOryT I0JIb30BaThCsl TOJIBKO
MPOrpaMMOi TUCLUTLTUHBI.
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