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AHHOTANMA

W3nararorcss ¢yHAaMeHTadbHbIE BONPOCH (DYHKIMOHAJIBHOTO aHaju3a HEOOXOAUMBIE COBPEMEHHOMY
MHXEHEPY-HCCIEN0BATENI0: TOMOJIOTHYECKHE U METPUYECKHE IMPOCTPAHCTBA, JIMHEHHBIE HOPMHUPOBAHHBIC
[IPOCTPAHCTBA, JIEMEHTHI TEOPUU JIMHENHBIX ONIEPATOPOB B JIMHEHHBIX HOPMUPOBAHHBIX IIPOCTPAHCTBAX.

1. lean u 3apa4n

]_le.]'ll) AUCHUIIINHBI

Wzyuenune anmapara u MeTooB (D)YHKIMOHAJBHOTO aHaJN3a, KOTOPBIC IIMPOKO MPUMEHSIOTCS JUIS
pelieHnss COBPEMEHHbIX 3aJad MaTeMaTudyeckod (U3MKH, KBAaHTOBOM MEXaHWKH, TEOPHUHU
SKCTPEMAIBHBIX 33/1a4, ONTUMAJILHOTO YIIPABICHUS, U JIP.

33]13‘[1/[ JAUCHUIIINHBI

- H3YYCHHUE TOMOJOTMYECKUX M METPUYECKUX MPOCTPAHCTB, MCCICAOBAHUE HUX TMOJHOTHI,
cenapabeIbHOCTH, MOTOJIHEHYS,

- U3y4YCHUC KOMIIAKTHBIX MHOXCCTB B TOIIOJIOTMYCCKHUX W MCETPHUUCCKHUX MPOCTPAHCTBAX, OBJIAACHUC
METOAAMH HUCCICAOBAHNSA KOMIIAKTHOCTH,

- U3YUCHHUC JIMHCHHEIX HOPMHPOBAHHBIX IPOCTPAHCTB;

- U3y4YCHUE TCOPUH JMHEHHBIX OTPaHUYEHHBIX ONEPATOPOB, B YACTHOCTH, JMHEHHBIX HENPEPHIBHBIX
(YHKIIMOHAJIOB.

2. llepevyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHIA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NuaukaTopsl JOCTHKEHHS] KOMIIETEHIINH

VYK-1.1 AnanusupyeT 3aaady, BBIAEISSA 3Tallbl €€ PelIeHus,
NeMCTBUS IO PELICHUIO 3a1a9l

VK-1.2 HaxomuT, KpUTHYECKH aHAIM3UPYET U BbIOMpaeT
nH(pOpMaIIHIO0, HEOOXOMUMYIO JJIsl PEIICHHUs TTOCTaBICHHON
3a1auu

YK-1 Criocoben oCymiecTBISTh TOUCK,
KPUTHYECKUI aHAJIM3 U CUHTE3 HH(POPMALHH,
NPUMEHSATh CUCTEMHBIH MTOXO/ sl PEICHUS
MOCTABJICHHBIX 33]1a4

VYK-1.3 PaccmarpuBaeT pa3iuuHble BapHaHTHI pPELICHUS
3a[a4M, OLICHUBACT WX MPEUMYILECTBA U HETOCTATKH

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

VK-6.2 CrnocobeH  MIaHHpOBaTh  CaMOCTOSTENBHYIO
NESITeIbHOCTE B pEUICHUH NPOoeCCHOHAIBHBIX —3a1ay;
MOZABEPraTh KPUTUYECKOMY aHAJIM3y HpPOJENaHHYyI0 paboTy;
HAXOIUTh M TBOPYECKH MCIOJNB30BaTh NMEIOLIUICS OIBIT 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:

- ONpeleNieHHs TOIOJIOTNYECKOr0 IPOCTPAHCTBA, HEMPEPHIBHBIX OTOOPAKEHHH TOMOJIOTHYECKUX
MIPOCTPAHCTB;

- OIpEeIeNeHne MEeTPUYECKOro IPOCTPAHCTBA, OINPEIEICHUS €ro IOJHOTHI U CcenapaderabHOCTH,
OIpeZieSIEHUE TIOTIOJIHEHNST HEMOJTHOTO METPUYECKOT0 IPOCTPAHCTBA;

- mpuHOMN banaxa cKUMaromuX OTOOpaKeHUH MOTHOTO METPUUYECKOTO MPOCTPAHCTBA U TEXHHUKY €TI0
NIPUMEHEHMS;

- OIIpEJEJICHUs] TOIOJOIMYECKOr0 U CEKBEHLMAJIbHOIO KOMIIAKTa B TOIOJIOIMYECKOM IPOCTPAHCTBE 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 CenapadeIbHBIX IMILOEPTOBBIX MPOCTPAHCTBAX, TEOPEMY
0 MPOEKINH;

- OIpeleNeHHE JIMHEWHOIro OrpaHWYEHHOIO OIeparopa, JAEHCTBYIOLIETO B  HOPMHPOBAHHBIX
MIPOCTPAHCTBAX, OMNpPEAEICHUSI HOPMBI OIleparopa, MPOCTPAHCTBA JIMHEWHBIX OTPaHMYEHHBIX
OIIepaTopoOB U €ro CBolicTBa, Teopemy banaxa—IllTeiiHraysa; onpenenenue oOpaTHOro oneparopa;

- ONpeAeNICHNE MPOCTPAHCTBA, CONPKEHHOE K JINHEWHOMY HOPMHPOBAaHHOMY IIPOCTPAHCTBY, TEOPEMY
Pucca—®pewre, Teopemy Xana—banaxa.

- HWCCIICOBaTh IOJHOTY M CenapabeilbHOCTh METPHUYECKOTO IMPOCTPAHCTBA, CTPOUTH IOMOJIHEHHE
HEIOJIHOI'0 METPUYECKOI0 IPOCTPAHCTBA;

- UCCIIEIOBaTh OIPaHUYEHHOCTD, BIIOJHE OTPAaHUYEHHOCTh M KOMIAKTHOCTh MHOXECTBa METPHUUECKOTO
[IPOCTPAHCTBA;

- MCCJIEeI0BAaTh SKBUBAJICHTHOCTh HOPM B JIMHEHHOM HPOCTPAHCTBE, U YMETh CPaBHUBATH TOIOJIOTHUH,
HOPOXAEHHBIE Pa3HBIMU HOPMAaMHU B JIMHEHHOM IIPOCTPAHCTBE;

- BBIYUCISITh HOPMY M HCCJIENOBaTh OTPaHMYEHHOCTH JIMHEHHOTO oOleparopa, JCHCTBYIOIIEro B
HOPMHMPOBAHHBIX IPOCTPAHCTBAX;

- MCCIIEI0BaTh Pa3jIMYHbIE CXOAWMOCTH MOCIIEA0BATEIbHOCTH JIMHEHHBIX OMPaHUYEHHBIX ONEPaTOPOB:
110 OIIEPaTOPHON HOPME U IIOTOYEUHYIO.

BJIAJIETh:

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

- METOIAaMH HCCIICIOBAaHHsS CBOWCTBA BIIOJHE OrPaHUYEHHOCTH MHOXECTB B CTaHIApTHBIX
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 omepaTopbl B JIMHEHHBIX

6 HOPMHUPOBAHHBIX MPOCTPAHCTBAX, HOPMA 4 4 7
oreparopa.
ConpskEHHOE 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, ©a3a TOMOJOTMH. TOMOJOrMYECKME M CEKBEHIMAJIbHbIC
OIpEAEIICHUS] 3aMKHYTOCTH U 3aMBIKaHHSI MHO)KECTB TOIIOJIOTHYECKOTO IPOCTPAHCTBA U CBSI3b MEXIY
HUMH. Tomomormyeckoe W CEKBEHLHMAJbHOE OIpENeNICHHE HENPEePBIBHOCTH  OTOOpPaKEHHS
TONOJOTHYECKUX MPOCTPAHCTB U CBA3b MEXKIYy HUMH. TOINOJOTMHM MOTOYEYHOW M pPaBHOMEPHOMN
CXOIMMOCTH B IIPOCTPAHCTBE (QYHKIIMIA, ONpeIeIEHHBIX HA 33JaHHOM MHOXKECTBE.

2. MeTpudeckue poCTPaHCTBA, MTOJTHOTA, CeNapabenbHOCTh, TOTIOJHEHHUE.

Mertpudeckoe MPOCTPAHCTBO M MeTpHuecKas Tomosorus. [IpuMepsl HEMETPU3yeMbIX TOIOJIOTHH.
[lomHOTA METPUUYECKOTO MPOCTPAHCTBA, MPHUHLMI BIOXKEHHBIX IIapoB W Teopema bapa.
Cenapa0enpHOCTh  METPUYECKOTO  IPOCTpaHCTBAa. [lOMOMHEHHME  HEMOIHOTO  METPUYECKOro
npocTtpancTBa. Teopema Xaycnopda o cymecrBoBanuu nomnosnHeHus. [Ipunnun banaxa cxxumaromumx
0TOOpa’kKeHUH B ITOJTHOM METPHUYECKOM IPOCTPAHCTBE.

3. KoMnakTHbIE MHOKECTBA B TOITOJIOTHUECKUX U METPHUYCCKUX ITPOCTPAHCTBAX.

Tomonornyeckasi, 1 CeKBEHIMAJIbHAs KOMIIAKTHOCTh MHOXKECTB TOIIOJIOTHYECKOTO IMPOCTPAHCTBA U
CBsI3b MEXIY HHUMH. BIIOJHE OrpaHMYEHHOCTh MHOXKECTBA METPUUECKOTO IpocTpaHcTBa. Kpurepmii
KOMITAKTHOCTH METPUUYECKOTo MpocTpaHcTBa. Teopema Apiena—AcCKOIu O BIIOJHE ONPaHMYEHHOCTH
MHO)KECTBA U3 MPOCTPAHCTBA HENPEPHIBHBIX (PyHKINH, 3aJaHHBIX HA METPUYECKOM KOMIIAKTE.

4. JIuneitHple HOPMUPOBAHHBIE MPOCTPAHCTBA.

Jluneiinpie HOpMHpOBaHHBIE MpocTpaHcTBa. JleMma Pucca o mouTH mepreHAMKYIspe U Teopema
Pucca o He BHOJNHE OTrpaHUYEHHOCTH CQepbl B OSCKOHEUHOMEPHOM JIMHEHHOM HOPMHPOBAHHOM
npocTpancTBe. TeopeMa 00 3KBHUBAJIEHTHOCTH HOPM B KOHEUHOMEPHOM JIMHEWHOM MPOCTPAHCTBE.
ITonHOTa KOHEYHOMEPHOTO MOJANPOCTPAHCTBA JIMHEHHOTO HOPMUPOBAHHOTO IPOCTPAHCTBA.

5. EBKIH/IOBBI ¥ THIILOEPTOBBI TPOCTPAHCTBRA.

EBximmoBel H  TUIBOEPTOBBI  NMPOCTpPAHCTBAa. PaBeHCTBO mapasuienorpamma. Teopema o
CYLIECTBOBAaHUM CAMHCTBEHHOM METPUYECKOW MPOEKLMH BEKTOpa Ha BBIIYKIOE 3aMKHYTOE
MHOXKECTBO B THJIBOEPTOBOM TpocTpaHcTBe. OpTOTOHANBHOE JOMOJHEHHE MOANPOCTPAHCTBA
eBKJIMJIOBA MPOCTpaHCTBa. TeopemMa O Pa3iOKeHUH T'MIIBOEPTOBAa MPOCTPAHCTBA B MPAMYIO CyMMY
3aMKHYTOTO IOJIPOCTPAHCTBA U €T0 OPTOTOHAIBHOTO AONONHEHHs. [1oTHast OpTOrOHANbHAS CHCTEMa
BEKTOPOB W OPTOTOHANBHBIM 0a3uc B cemapaOellbHOM THUIBOEPTOBOM MpocTpaHcTBe. Kpurepwuii
MIOJTHOTHI OPTOTOHAJILHOM CHCTEMBI BEKTOPOB B CenapadeIbHOM THIIEOEPTOBOM MPOCTPAHCTBE.

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




JIuneiiHple omeparopsl B JIMHEHHBIX HOPMHMPOBAHHBIX IPOCTPAHCTBAaX, HOpMa oOleparopa.
[IpocTpaHCTBO JIMHEWHBIX OIPAHUYEHHBIX OIIEPAaTOPOB, HOPMHUPOBAHHOE ONEPATOPHONW HOPMOH, U
ero nonHora. Teopema banaxa—lllteliHray3a u mogHOTa MPOCTPAHCTBA JIMHEWHBIX OIPAaHUYECHHBIX
OMEepaTopoB  OTHOCHTEIBHO IMOTOYEUHOW cxoauMocTH. OOparHbIi  omeparop, KpUTEpHid
OTpaHUYEHHOCTH OOparHOro omeparopa. Teopembl banaxa 00 OTKpBITOM OTOOpakeHHMM H 00
o0paTHOM omeparope.

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

Conpsik€HHOE TPOCTPAHCTBO K  JHMHEHHOMY HOPMHUPOBAaHHOMY IpPOCTpaHCTBY. 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 ocBOoeHUE Kypca TpeOyeT HanpshKEHHON caMOCTOATENBHOM paboThl cTyeHTa. 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 KOHTPOJIb 32 CaMOCTOATENBHON pabOTOH CTyJeHTa OCYIIECTBIsAEeTCS B Qopme
WHAMBHUIYaJbHBIX KOHCynbrauuid. Ilokasarenem BIaZieHHs MaTepUaoM CIY>KUT YMEHHE pellaTh
NpaKkTHYECKHEe U TeopeTnueckue 3anaud. Jns (opMupoBaHHS YMEHHUS NPHUMEHSTH TEOPETHUYECKHE
3HaHUS Ha MPAKTUKE, CTYACHTY HEOOXOOUMO pelIaTh KaKk MOKHO Oonbiue 3axad. [lpu pemennun 3amaq
Ka)kJ0€ JieficTBue HEOOXOIMMO apryMEHTHPOBaTh, CChIIAsICh Ha U3BECTHBIC TEOPETUUECKUE CBEICHMUS.
[Ipu moaroToBke K MPaKTHUYECKUM 3aHATHAM HEOOXOAMMO MOBTOPSTH PaHEe M3yUYEHHBIE OCHOBHBIC
orpeJiesieHus, GOPMYITUPOBKU TeopeM. B Havane 3aHATHS, KaK PaBUIIO, MPOBOAUTCS KopoTkuit (10-15
MHUHYT) ONpPOC [0 MaTrepualy MPOLICAMINX 3aHATHH B YCTHOW WM mHUCbMeHHOH Qopme. OOBIYHO
HPUACPKUBAIOTCS CIEAYIOIIEH CXEMbl: M3yueHHE MaTepHaja JIEKIUHU 10 KOHCIEKTY B TOT K€ JICHb,
Korga Obuta mpociymana jekuus (10-15 MuHYT); mOBTOpeHHME MaTephalla HaKaHyHE CIedyIoLei
nexiuu (10-15 MuHyT), MpopaboTka yueOHOro Marepuana 1o KOHCIEKTaM JIEKIIUH, y4eOHOH 1 Hay4IHO
JUTEparype, MOArOTOBKA OTBETOB HA BONPOCHI, IPEIHA3HAUYEHHBIX ISl CAMOCTOSITENILHOTO u3yyeHus (1
4yac HENeN0), MOJArOTOBKA K IMPAKTHYECKOMY 3aHATHIO, pemienne 3aaaq (1 dac). BaxHo moOuTHCS
MOHMMAaHMs M3y4aeMOro Marepuana, a HE MEXaHWYEeCKOro ero 3amomuHanus. [lpu 3arpynHeHun
U3Y4YEeHUS! OTAEIBbHBIX TEM, BOIPOCOB, CIEAyeT OOpaIaTrbCs 3a KOHCYNBTALMSAMHM K JIEKTOPY WIH
MPEToJABaTeNio, BeAyLIeMy MpakTHueckue 3aHsATHs. OO0s3arenbHbIM — TpeOOBaHHEM  SBISETCS
BBINIOJTHEHUE TOMALTHUX paboT, KOTOpble 0OPMIISIOTCS B CHENHUAIBHO OTBEAEHHOI IS 9TOTO TeTpaau
U CHCTEMAaTHYEeCKH CHAIOTCS Ha HpoBepKy. [IpomMexyTouHBI KOHTPOJb 3HAHWHA MPOBOAUTCA B BUC
MPOMEXYTOYHBIX MUHH-KOHTPOJBHBIX pPAa0OT, Ha KOTOPBIX CTYAEHTY IIpeAjaraercs NHCbMEHHO
OTBETHUTH HA TEOPETHUUECKUI BONIPOC U PEIINTH JBE 33Ja4H 110 CIABACMOIl 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
kadeapa BbICIICH MaTeMaTuKU

Kypc: 3

KBAJM(PUKAIMA: OaxanaBp

Cemectp, GopMBI IPOMEKYTOUHOH arTecTanuu: 5 (0OCeHHUuH) - DK3aMeH
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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 Ananusupyet 3aaady, BBIAEISSA 3Tallbl €€ PelIeHus,
JeMCTBUS IO PELICHUIO 3a1a91

VYK-1.2 HaxomuT, KpUTHYECKH aHAIM3UPYeT U BbIOMpaeT
nH(pOpMaIINI0, HEOOXOMUMYIO ISl PEIeHHUs TTOCTaBICHHON
3a1auu

VYK-1.3 PaccmarpuBaeT pa3iuuHble BapHaHTHl pPELICHUS
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 CrnocoOeH  MIaHHpPOBaTh  CaMOCTOSTENBHYIO
NeSITeIbHOCTE B pEUICHUH NPOo¢eCCHOHAIBHBIX —3a]ay;
MOZABEPraTh KPUTUYECKOMY aHAJIM3y HPOJENaHHYyI0 padoTy;
HAXOIUTh W TBOPYECKH MCIOJIB30BAaTh UMEIOLIUICS OIBIT B
COOTBETCTBUH C 3a/1a4aMU CaMOPa3BUTHS

2. Iloka3aTe/in OLIEHUBAHUA KOMITETEHIU

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

3HATb:

- ONpeleNieHHs TOIOJIOTNYEeCKOr0 IPOCTPAHCTBA, HEMPEPHIBHBIX OTOOPAKEHHH TOMOJIOTHYECKUX
MIPOCTPAHCTB;

- OIpEeIeNeHne MEeTPUYECKOro IPOCTPAHCTBA, OINPEIEICHUS €ro IOJHOTHI U CcenapaderabHOCTH,
OIpeZieNIEHUE TIOTIOJIHEHNS HEMOJTHOTO METPHUYECKOT0 IPOCTPAHCTBA;

- mpuHOMN banaxa cKUMaromuX OTOOpaKeHUH MOTHOTO METPUUYECKOTO MPOCTPAHCTBA U TEXHHUKY €r0o
NIPUMEHEHMS;

- OIIpEJEJICHUs] TOIOJOIMYECKOI0 U CEKBEHLMAJIbHOIO KOMIIAKTa B TOIOJIOIMYECKOM IPOCTPAHCTBE 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 IMILOEPTOBBIX MPOCTPAHCTBAX, TEOPEMY
0 MPOEKINH;

- OIpeleNieHHE JIMHEWHOIro OrpaHUYEHHOIO OIeparopa, JAEHCTBYIOLIETO B  HOPMHPOBAHHBIX
MIPOCTPAHCTBAX, OMNpPEAEICHUSI HOPMBI Olleparopa, MPOCTPAHCTBA JIMHEWHBIX OTPAaHMUYEHHBIX
OIIepaTopoOB U €ro CBolCTBa, Teopemy banaxa—IllTeitHray3a; onpenenenue oOpaTHOro oneparopa;

- ONpeAeNIEHNE MPOCTPAHCTBA, CONPKEHHOE K JINHEWHOMY HOPMHPOBaHHOMY IIPOCTPAHCTBY, TEOPEMY
Pucca—®pewre, Teopemy Xana—banaxa.

yMeThb:

- HWCCIIEAOBaTh MOJHOTY M CenapabeilbHOCTh METPHUYECKOTO IMPOCTPAHCTBA, CTPOUTH IOMOJIHEHHE
HEIIOJIHOT'0 METPUYECKOI0 IPOCTPAHCTBA;

- UCCIIEIOBaTh OIPaHUYEHHOCTD, BIIOJHE OTPAHUYEHHOCTh M KOMIIAKTHOCTh MHOXECTBAa METPHUUECKOTO
[IPOCTPAHCTBA;

- MCCJIEeI0BaTh SKBUBAJICHTHOCTH HOPM B JIMHEHHOM HPOCTPAHCTBE, U YMETh CPaBHUBATH TOIOJIOTHUH,
HOPOXAEHHBIE Pa3HBIMY HOPMaMHU B JIMHEHHOM IIPOCTPAHCTBE;

- BBIYUCISITh HOPMY M HCCJIENOBaTh OTPaHMYEHHOCTH JIMHEHHOTO oOleparopa, JCHCTBYIOIIEro B
HOPMHMPOBAHHBIX IPOCTPAHCTBAX;

- MCCIIEIOBaTh Pa3jIMYHbIE CXOAMMOCTH MOCIIEA0BATEIbHOCTH JTMHEHHBIX OMPaHUYEHHBIX ONEPaTOPOB:
I10 OIIEPaTOPHON HOPME U IIOTOUEUHYIO.

BJA€Th:

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

- METOIAaMH HCCIICIOBAaHHS CBOWCTBA BIIOJHE OrPaHUYEHHOCTH MHOXECTB B CTaHIApTHBIX
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 KOHTPOIb OCYIIECTBISIETCS Ha OCHOBe OamnpHO-peliTuHroBoit cuctembl (BPC) onenku
3HaHUWA 10 u3y4aemMod mucuuruiiae. BPC y4YuThIBaeT BBINOJHEHHE CTYIEHTAMH COBOKYITHOCTH
JIOMAalIHUX 33/laHUH M KOHTPOJBHBIX pPabOT B COOTBETCTBUM C Yy4eOHBIM IIIaHOM. JlaHHBIE O
MOCEIIAEMOCTH U TEKyIIeW YCIeBaeMOCTH BHOCSTCS MPENOAABATEISIMU B CIICIUAIBHBIC KYPHAIIBI U
yuutbiBatorca B bPC.

Texymuii KOHTPOJIb HA OCHOBE JOMAIIHUX 33/IaHUH OCYIIECTBIISICTCA B TEUEHUH Yy4eOHOro cemecTpa B
CPOKH, YCTaHOBJICHHBIC YUeOHBIM YIPABICHUEM, B COOTBETCTBUHU C YU€OHBIM IJIAHOM.

Jns cpaum 3amaHusl CTYOEHT 00s3aH IPEJOCTaBUTh pELICHHE 3aJaud JOMAIlHEero 3aJaHusl B
MUCbMEHHOM (hOopMe, OTBETUTh Ha BOINPOCHI NPENofaBaTelsl W HalKUcaTh KOHTPOJIBHYIO padoTy o
3a/laHUI0, TI0 KOTOPOU MPOBEPAIOTCA 3HaHWE TOHATHN M YTBEPKIEHHUH IO TEMaM C1aBaeMOro 3alaHus
U YMEHMIO pelliaTh 3a/lauu.

Bo Bpems BBINOMHEHUS KOHTPOJIBHOM pabOThl HENb3sl MOJNB30BATHCS IMOMOINBIO JPYTHX 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 cxoauMocTH B npoctpanctse omnepatopoB L(E1,E2). Hopma omneparopa. Ilonnora
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 «ormmuHo (10)» BhIcTaBIAeTcs 0OyyalomeMycsi, €cClidi OH IIOKa3all BCECTOPOHHUE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHSTh UX Ha MPAKTHKE NP PElICHUH KOHKPETHBIX 3aa4, CBOOOTHOE U PaBUIbHOE 0OOCHOBaHHE
MPUHATHIX PEIIEHUN;

olleHKka «omM4HO (9)» BBICTaBNUsETCS OOydYalONIEeMyCs, €CJIM OH IIO0Ka3aJl BCECTOPOHHHE,
CHCTeMaTH3HPOBaHHbIC, TTyOOKHE 3HAHUS y4eOHOW MPOrpaMMbl TUCHHUIUIMHBI U yMEHHE YBEPEHHO
NPUMEHSTh MX Ha MPAKTHKE IPH PEILICHUU KOHKPETHBIX 3371a4, CBOOOIHOE M IIPaBHIbHOE 000CHOBaHHE
NPUHATBIX PEHICHWH, HO TMPH 3TOM OBUIM JOMYIICHBI HEOOJBIINE HETOYHOCTH, KOTOPHIC OBLIH
CaMOCTOSITEIIbHO OOHAPYKEHBI ¥ UCTIPABIICHBI;

OllcHKa «OTIMYHO (8)» BBICTABIsETCS OOydYaIONIEeMyCs, €CJId OH [IO0Ka3aJl BCECTOPOHHHE,
CHCTeMaTH3HPOBaHHbIC, TIyOOKHE 3HAHUS y4eOHOW MPOrpaMMbl TUCHUIUIMHBI U yMEHHE YBEPEHHO
NPUMEHSTh MX Ha MPAKTHKE IPH PEILICHUU KOHKPETHBIX 3a71a4, CBOOOIHOE M NIPaBHIbHOE 00OCHOBaHHE
NPUHATBIX pEIICHWH, HO TPH STOM OBUIM JIOMYIIEHBI HEOOJIBIINE HETOYHOCTH, KOTOPBIC MOCTe
yKa3aHHs 9K3aMeHaTopa ObLIIM CAMOCTOSITEIIHO UCTIPABIICHBI;



OLIEHKa «X0po1o (7)» BhICTABIAETCS 00Y4arOMEMYCsl, €CJIM OH TBEPJO 3HAET MaTepuall, FpaMOTHO U O
CYLIECTBY W3JIaraeT €ro, yMmeeT IPUMEHATh IIOJIyYE€HHbIE 3HAHMs Ha IIPakTHKE, HO JIOIyCKaeT
HETOYHOCTH B OTBETE MJIH JIEJIAeT HECYIIECTBEHHBIE OIIMOKY NPHU PELICHUH 3a/1a4;

OLICHKA «X0pomIo (6)» BBICTABISIETCS 00yJaromeMycs, €CJIM OH TBEPJO 3HAET MaTepHual, IPaMOTHO U MO
CYLIECTBY H3JIaraeT €ro, yMeeT INPUMEHATh IOJyYEHHBbIE 3HAHMS Ha NPAKTUKE, HO JOIyCKaeT
HeOOoJIbIINE OMMOKK B OTBETE W (WJIN) TPH PEIICHUY 3a]1a4;

OLIEHKa «XOpo1IO (5)» BhICTABIAETCS 00Y4aIOMEMYCsl, €CJIM OH TBEPJO 3HAET MaTepuall, FpaMOTHO U O
CYLIECTBY H3/1araeT €ro, yMeeT IPUMEHATh IIOJIYYEHHbIE 3HAHMsS Ha IPAKTUKE, HO OTBEYAET
HEYBEPEHHO U (MJIM) JOITycKaeT OMMOKY IPY PELICHUH 3a7ad;

OLICHKA «YIOBJICTBOPHUTEIBHO (4)» BBICTaBIsETCS OOydaromeMycs, MOKa3aBIIeMy (QparMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HAHWH, HETOYHbIe (OPMYIMPOBKH 0a30BBIX MOHITHH, HAPYIICHUS
JIOTHYECKON MOCIIEN0BATEIBHOCTH B H3JI0KEHUHU IIPOrPaMMHOI0 MaTEPHAIIA, €CIIHA IIPH 3TOM OH BJIAJIEET
OCHOBHBIMHU pa3zieiaMu y4eOHOM MporpaMmbl, HEOOXOAUMBIMHU JAJIsl JaJIbHEHIIEro 00y4eHns: 1 MOXKET
MPUMEHSTH MOJy4YeHHbIE 3HAaHUA 110 00pa3ly B CTAHJAPTHON CUTYyalLlny;

OLIEHKA «YIOBJIETBOPHUTEIBHO (3)» BBICTaBIsIETCS OOydaroleMycs, MOKa3aBIIeMy (QparMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HAHWH, HETOYHbIe (OPMYIHPOBKH 0a30BBIX MOHITHH, HAPYIICHUS
JIOTUYECKOW TOCIENOBAaTENIbHOCTH B U3JOXKEHWM MPOrpaMMHOIO MaTepuana, HE BIAJCIOLEMY
HEKOTOPBIMH pasJieslaMi y4eOHOW HpOorpaMMbl, HO YMEIOIIEMY HPUMEHSATh MOMy4YeHHBIC 3HAHUS 10
00pa3ily B CTAaHJapTHON CHTYalluy;

OLICHKA «HEYIOBJIETBOPUTENHHO (2)» BBICTABISIETCA OOydaroUIeMycsi, KOTOPbI He 3HaeT Oosbliel
YaCTH OCHOBHOTO COZEPXKaHMS Y4eOHOM HporpaMMmbl TUCHUIUIMHBI, JOIMYyCKaeT rpyOble OMMOKH B
(hopMyIIMpPOBKaxX OCHOBHBIX MOHATUI IUCLUILIMHBI M HE YMEET MCIIOIb30BATh MOIYYECHHBIC 3HAHUS IPU
pEILIEHUH TUIIOBBIX IPAKTHYECKUX 3a7a4;

OLICHKA «HEYJOBJIETBOPHUTENbHO (1)» BhICTaBIsieTcss 00ydaromemMycs, oKa3aBlIeMy MOJHOE HE3HaHHE
y4eOHON NPOrpaMMbl JUCIUILIMHEI.

5. MeTonuueckne MaTepuajbl, onpeaeasionie NPpoueaypsl OeHUBAHUA 3HAHUI, YMEeHH, HABBIKOB H
(Wy1M) oNbITA AESITEILHOCTH

ITpu mpoBeneHMM YCTHOTO 3K3aMeHa oOydarolieMmycsi mpegocTaBisieTcs | acTpOHOMHYECKHH dac Ha
noaroroBky. Onpoc oOydaromierocst mo OWJIETy Ha YCTHOM dK3aMeHe HE JIOJDKEH MPEBBIATh JIBYX
aCTPOHOMHMYECKHX 4acoB. Bo BpeMs mpoBeaeHus dk3aMeHa 00yqaronecs: MOTYT MOJIb30BaThCs TOIBKO
MPOrpaMMOi TUCLUTLTUHBI.
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