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AHHOTANMA
B kypce paccmarpuBaroTCs WJIEH, METOMABI, KOHUEMNIMU, TEPMUHONOTHS (YHKIIMOHAILHOTO aHaln3a.
OOCyXmarTcsi BOMPOCHI CTAHOBJICHWS W Pa3BUTHSA (PYHKIMOHAIBHOTO aHANIW3a B PE3yJbTaTe B3aUMHOTO
BIIMSIHUS, OObEIMHEHUSI U 000O0IIEHUS UIeH U METOJIOB Pa3IMYHBIX Pa3/IesiOB KIIACCUYECKHX MaTeMaTHYeCcKIX
JTUCIUIUIAH. J{atoTcst IOX0/bl, OCHOBAHHBIC HAa MIESX U MeTo/aX (DyHKIIMOHAILHOTO aHAJIN3a, K TIOCTAaHOBKE
W pEelICHUIO 33j1a4, KOTOPbIE BO3HUKAIOT MPH aHanu3e cucteM. Kypc comepxut B cebe o0cyxkieHue 6a3oBbIX
BOIIPOCOB, pa300p THUITOBBIX 3a]1a4 U MPEATIONATAeT CAMOCTOSITEIEHYIO PaboTy CTyIeHTA.

1. leau u 3apauun

eap AUCUMNIMHBI

- (I)OpMI/IpOBaHI/Ie 0a30BBIX MAaTEMATHYECKHUX 3HAHMI M HABBIKOB B O00JIACTH MaTEMaTHYECKOTO
MOJC/IUPOBAHUA CJIOKHBIX CHCTEM, OIIMCBIBAEMBIX OIICPATOPHBIMU YPABHCHUSAMU B MCETPHUYCCKUX U
HOPMHPYCMBIX IIPOCTPAHCTBAX, Q)OpMHpOBaHI/Ie MaTeMaTH4eCKOM KYJIBTYpPbl, HCCICAOBATCIBCKUX
HAaBBIKOB U CIIOCOOHOCTH IIPUMCHSATDb 3HAHWA HA IIPAKTHUKE.

3agauu AU CHUILIHHBI

. ¢dbopmupoBaHne 0a30BBIX 3HAHWUH O CTPYKTYpe OTOOpPaKEHHW M CBS3aHHBIX C HHUMH
(YHKIIMOHATBHBIX POCTPAHCTB;

* (¢popmupoBaHuE 00IIEMATEMaTHYECKON KYIbTYpHI;

. (dbopMupOBaHNE HABBIKOB CaMOCTOSTEIBHO CTAaBUTh MAaTEMaTHYeCKylO 3ajady, NMPUMEHSTh Ha
MpakTuke 000OUIEHHBIE aNTOPUTMBI MOKCKA PELICHHWH, aHAIM3HPOBaTh, 0OOCHOBBIBATH U 00001IaTh
pE3yNbTaThI.

2. llepevyens popmMupyemMbIX KOMIETEeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

VYK-1.1 Ananusupyet 3aaady, BBIAEISSA 3Tallbl €€ PelIeHus,
NeMCTBUS IO PELICHUIO 3a1a91

VK-1.2 HaxomuT, KpUTHYECKH aHAIM3UPYeT U BbIOMpaeT
nH(pOpMaIIHI0, HEOOXOMUMYIO ISl PEIeHUs! TTOCTaBICHHON

YK-1 CriocoGeH oCcymiecTBIsITh MOKCK, saaan

KPUTUYECKUAN aHAIN3 U CHHTE3 HH(POPMAITHIH,
MIPUMEHSTh CUCTEMHBIN TOAXO ISl peLIeHUs
IOCTaBJICHHBIX 3a7a4

VYK-1.3 PaccmarpuBaeT pa3nuyHbBIE BapUaHTHl PELICHUS
3a[a4M, OLICHUBACT WX MPEUMYILECTBA U HEAOCTATKH

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

VYK-1.5 Ormpenenser W  OLEHHBAaeT  MPAKTHUYECKUE
MOCJIEICTBUSI BO3MOXKHBIX BAPHAHTOB PEIICHUS 33/1a491

[IK-1.1  Buageer  ¢yHAaMEHTANbHBIMH  MOHATHUSIMH,
3aKOHAMU M TEOPUSIMH CUCTEMHOTO aHAJIN3a

IMK-1 CriocobGeH MpoBOUTH UCCIIEI0BAHUE [MK-1.2 HMmeer rnyOokoe 3HaHWE W TMOHHMaHUE 0a30BBIX
CHCTEM YTIPABJICHUS U MX KOMIIOHEHT MaTeMaTHYECKUX JAUCIUIUINH

[IK-1.3 Brnageer KynpTypoil IOCTAaHOBKM HAyYHOW 3aJ1aud U
MOZEIMPOBaHUS OOBEKTOB U CHCTEM

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI N0 JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOEHHS AUCHUIIMHBI 00Y4aIOIINeCs JOIKHbI

3HaTh:
- BCE OIpEAEICHUs, IPUBEACHHBIE B KypCE;
- (OpMYIUPOBKH BCEX TEOPEM, IPUBEACHHBIC B KypCe.
YMETB:
- BOCIIPOM3BOAMTH JTOKA3aTEIbCTBA BCEX TEOPEM, IPUBEACHHBIE B KypCE;
- pemars 1 000CHOBBIBATH BCE 3a/1a4M 33JJaHUI, IPUBEICHHBIX B KypCe.
BJIaJIETh:

- HCIOJIb3yeMOH TepMUHONOTHEH (DYHKIIMOHALHOTO aHAN3a;
- HWCHOJB3yEMBIM MaTEMATUYECKHM aNlapaToM.



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

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

TpymoeMKOCTb 10 BHJAM Y4eOHBIX 3aHATHH, BKIIIOUAs
CaMOCTOSTENIbHYIO padoTy, Jac.
Ne Tema (pa3znen) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
| Omneparopsl B METPUYECKUX 6 6 6
MPOCTPAHCTBAX
2 JIuneiinble oneparopsl B 6 6 6
HOPMHPOBAHHBIX IPOCTPAHCTBAX
3 Jluneiinbie GYHKIIMOHAIBI 6 6 6
4 KommaxTHble oneparopsl 4 4 4
5 CamMoconpskEHHBIE OIIEPaTOPHI 4 4 4
6 O06006mEnnas Teopema Apiena 4 4 4
Nroro yacos 30 30 30
[loaroroska k sK3aMeHy 0 gac.
OO01mas TpynoEMKOCTh 90 yac., 2 3au.en.

4.2. CopaepxaHue IUCHUILTUHBI (MOYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)

Cemectp: 5 (Ocennuii)

1. Omeparopbl B METPUYECKHUX TPOCTPAHCTBAX

[Mpunuomn cxumaromux oroOpakeHHi. JloKa3aTenbCTBO NPUHIMIA CKUMAIOLUIMX OTOOpa)KeHUH.
Teopema 0 BiOXEHHBIX Mapax. JlOKa3aTenbCTBO TEOPEMBI O BIIOKEHHBIX ILIapax. Teopema bapa.

HoxazarenbcTBO Teopemsl bapa.

2. JInneitHble oniepaTopsl B HOPMUPOBAHHBIX TPOCTPAHCTBAX

OKBHUBAJCHTHOCTh OTPAHMYCHHOCTH W HEMPEPhIBHOCTH omneparopoB. [IpuHOMN paBHOMEpHOI
orpaHu4eHHOCTH. JloKa3aTenbCTBO MPHUHIIMIIA paBHOMEPHOH orpaHuveHHocTd. Teopema banaxa o6
obOparHoMm omeparope. Psam Helimana. JlokazarenscTBO TeopeMbl o psiae Heiimana. Crektp u

PE30JIbBEHTHOC MHOXKCECTBO OII€paropa.

3. JluneitHple PyHKIIMOHAIBI

Teopema Xana-banaxa. JlokazarenscTBO Teopembl XaHa-banaxa. Teopema Xana-banaxa mis
HOPMHUPOBAaHHBIX TpocTpaHCcTB. Teopema Pucca o mpencrasnenuu. Teopema 00 OpPTOroHaIbHOM
paznoxenun. [lokazarenbctBo Teopembl Pucca o mnpeacraBiennu. ConpspkEHHBIE OIMEPATOPHI.

EctectBenHOE 0TOOpaskeHHEe. DKBUBAJICHTHOCTD C1a00i U CHIILHON OrpaHUYEHHOCTEH.
4. KomnakTHbIE OTIEpaTOPHI
Teopema 0 COOCTBEHHBIX JI€MEHTaX U 3HAYCHUSX.

5. CamoconpsKEHHBIE ONIEPATOPHI




Teopema ['mnbbepra-IlImunra. Teopema o HOpMe camoconpspKEHHOTO orepaTtopa. JlokazarenbecTBo
teopemsl [ mnsbepra-Llmuara.

6. O6006mEnnas Teopema Apuena
Kputepuii npenxomnakrHocTH. JlokazaTenscTBO 0000MIEHHON TeOpeMbl Apiiena.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, He00X0AMMO AJIsl OCYIeCTBICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOLYJII0)

VYuebHas ayquTopus ISl IPOBEICHHSI CEMMHAPCKUX 3aHATUH, OCHAIIEHHAs: HOyTOYKOM,
MYJIBTUMEINATIPOEKTOPOM U 3KPAHOM.

6.IlepeyeHnb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa

1. DnemenTs! Teopun GyHKIMH 1 QyHKIIMOHAIBLHOTO aHanu3a [Tekcr] : yuel. mocobue yist By30B / A.
H. Konmoropos, C. B. ®omuna .— M. ; Mxkesck : UH-T KoMIIBIOTEpHBIX HccnenoBanuii, 2002, 2003 .—
316¢.

2. Kparkwuii kypc ¢yHkimonanpaoro ananuza [Tekct] / JI. A. Jlrocrepuuk, B. M. Cobones - M.Breicmias
1mkosna, 1982

3. OyHKIMOHANBHEIN aHamu3 [Tekcr] : yueOnuk mis By30B / B. A. Tperorun .— 4-e uzn., ucrp. — M. :
®usmatiut, 2007 .— 488 c.

4. 3agaum o ¢yHKIMOHaTEHOMY aHam3y [ Tekct] : yueb. mocobue mis By3oB / B. B. Bmacos, C. I1.
Konogaiog, C. B. Kypoukun ; M-Bo 06pa3zoB. P®, Mock.¢pusuko-texH. uH-T .— M. : M3n-Bo MOTU,
2000 .— 28 c.

5. 3agaun u ynpaxkHeHus 1o gpyHkauoHansHoMy ananusy [Tekcr] / B. A. Tpenorun, b. M.
IMucapesckuii, T. C. Cobonepa - M.®uzmarnut,2002

JlononHuTenbHAs TUTEpaTypa
®onp auTeparypsl 6a30B0i Kadeapsl (OpraHu3aLiy):

1. Bop3eix J.A. DnemenrapHoe BBeneHUE B QyHKIMOHAIBHBINA aHanu3: Teopusi, MpuMepsl U 3a/1a4u C
pemenusmu. bonee 200 moxpo6HO pazodpanHbIx mpuMepoB u 3axad. URSS. 2019. 288 c. ISBN
978-5-9710-6498

2. bopoaun [1.A. 3anauun no ¢pyukmonadpHOMy aHanu3zy. 2017. 336 c. ISBN 978-5-4439-1092-5.

3. Hepp B.A. ®yaknmonansabiii anamm3 2012, 468 ¢. ISBN 978-5-9916-1448-1.

4. Xenemckuit A.4. Jleknuu o QyHKIIMOHAILHOMY aHANH3Y. DJIeKTpoHHOE m3nanue. M.: MITHMO,
2014. 560 c.

5. Cwmonun KO.H. Hauansnblit kype dyHKnuoHansHoro ananusa. M3, 1. 2017. 380 c. ISBN
978-5-9765-2381-4.

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

1. Onekrponnas 6ubarorexka MOTU: http:/lib.mipt.ru/
2. ®enepanbHblil mopran «Poccuiickoe odpa3zosanue: http://www.edu.ru
3. bubnuorteka 1o ecTeCTBEHHBIM HaykaM Poccuiickoii akagemun Hayk: http://benran.ru

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLIeCTBICHUU 00Pa30BaTeJIbHOI0
npouecca o JHCHUIIMHEe (MOIYJII0), BKJII0YAs NepedeHb He00X0AUMOro NpOrpaMMHOro odecrnedyeHunst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

B o06pazoBarenbHOM Ipoliecce MOTYT UCIIONb30BAThCS IIPH HEOOXOAMMOCTH AUCTAHIIMOHHBIC 3aHATHS U
BEOMHAPHI C UCTIOJIb30BAHUEM KOMMYHHKAIIHOHHOTO TIPOTPaMMHOTO o0ecriedeHus: Zoom, cepBrca
Bujeotenedonnoit cesazu Google Meet, BeO-cepuca Google Knacc.



9. MeToauveckue YKazaHnus QJist oﬁyqaloumxm 0o 0OCBOCHMIO JTHUCHUIIINHBI (MO)_Iy.Tlﬂ)

Crynent, usyvatommid Kypc «BBemeHue B (YHKUMOHAJIBHBIA aHAIM3», NOJDKEH C OOHOH CTOPOHBI,
OBJaJeTh OOLIMM MOHSATUHHBIM ammapaToM, a C APYToil CTOPOHBI, JOKEH HAyYUThCS NPUMEHSTH
TEOPETUYECKHE 3HAHMS HA ITPAKTHKE.

[To mepe oOy4yeHHs CTYACHTY CIIeLyeT:

* BBIYYUTH BCE ONpeAeTIeHNUs U GOPMYITUPOBKU TEOPEM;

* OBJAJETh METOAAMHU MIPOBEICHUS I0KA3aTeIbCTB TEOPEM;

* OBJAJEeTh ANTOPUTMAMU MOJTYUYCHHUSI 1 0O0CHOBAHUS PELICHUH 3a/1a4, pa300paHHBIX HA CEMUHApax;
* CaMOCTOSITENIFHO PEIIUTh OCTAJIbHBIC 3a7a4H 3aJaHHMH.

VYeneniHoe 0CcBOeHUE Kypca TpeOyeT HanpshKEHHON caMOCTOATENBHOM paboThl cTyeHTa. B mporpamme
Kypca TPpUBEACHO MHMHUMAJIBbHO HeoOXoauMoe BpeMsi s paboThl CTyOeHTa HajJ TEMOHU.
CamocrosiTenbHas padoTa BKIIOUAET B Ce0s:

. npopaboTKy ydeOHOro Marepuaia (10 KOHCIEKTaM JIEKUWH, y4eOHOW M HaydHOH JHTEpaTrype,
MarepuagaM ceTu LHTepHeT), IOATOTOBKY OTBETOB Ha BOINPOCHI, IpEAHA3HAUYEHHbIE Ui
CaMOCTOSTENBHOTO U3yUEHUS;

*  YTEHHE U KOHCIIEKTHPOBAaHHE PEKOMEHOBAHHOM JINTEPATYPHI,

*  TOATOTOBKY K MPAaKTHYECKUM 3aHATHIM U AuddepeHurpoBaHHOMY 3a4ETYy.

PyKoBOACTBO M KOHTPOJIb 38 CAMOCTOSTEIBHON paboTOl CTyneHTa OCYLIECTBISETCS Ha MPAKTUYECKUX
3aHATHAX U B (popMe MHIMBUIyaTbHBIX KOHCYIIBTAIMH.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

0 HANIPaBJICHUIO: CuCTeMHEI aHAIIN3 U yHpaBJICHUC
IIpO(l)I(lJIb MnoATrOTOBKMU: CucTeMHEI aHAIIN3 U YHOpaBJICHUC B TCXHUYCCKUX, SdKOHOMHUYCCKUX U COITUAJIIBHBIX
CUCTCMax

®usrex-mrkoiaa A3poKocMUYecKux TeXHONOr it
kadeapa JIOTHCTHUECKUX CHCTEM U TeXHOJIOTUi

Kypc: 3
KBaJIMpUKALUS: GakanaBp

Cemectp, GopMBI IPOMEKYTOUHOH arTecTauuu: 5 (oceHHuil) - JuddepenuupoBannslii 3a4eT

Pa3zpatGoTunk: B.B. lllanbkoB, kKaHx. pu3.-MaT. HayK, JOLEHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH oCcymiecTBIsTh MOKCK,
KPUTUYECKUH aHAJIN3 ¥ CUHTE3 HH(opManuy,
HNPUMEHSTh CUCTEMHBIN MOAXO ISl PELICHHS
MOCTABJICHHBIX 3a/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 pa3nuyHbBIE BapUaHTHl PELICHUS
3a[a4M, OLICHUBACT WX MPEUMYILECTBA U HEAOCTATKH

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

VYK-1.5 Ormpenenser W  OLEHHBAaeT  MPAKTHUYECKUE
MOCJIEICTBUSI BO3MOXKHBIX BAPHAHTOB PEIICHUS 33/1a491

IMK-1 CriocobGeH nMpoBOIUTh UCCIIEI0BAHUE
CHCTEM YIIpaBJICHUS U UX KOMIOHEHT

[IK-1.1  Buageer  ¢yHAaMEHTANbHBIMH  MOHATHUSIMH,
3aKOHAMU ¥ TEOPUSIMH CUCTEMHOTO aHAJIN3a

[MK-1.2 Wmeer rnyOokoe 3HaHWE W TMOHHMaHUE 0a30BBIX
MaTeMaTHYECKUX JAUCIUIUINH

[IK-1.3 Brnageer KynpTypoil IOCTAaHOBKM HAyYHOW 3aJ1aud U
MOZEIMPOBaHUS OOBEKTOB U CHCTEM

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIU

B pesynbrare u3ydeHus AUCIUTUIMHBL «BBenenue B QyHKIIMOHAIBHBINA aHATN3)» 00yUYaIOIHNACS JOJKCH:

3HATh:
- BCE OIpEAEICHUs, IPUBEACHHBIE B KypCE;
- (OopMYIUPOBKU BCEX TEOPEM, IPUBEACHHBIC B KypCe.
yMeTh:
- BOCIIPOM3BOAMTH TOKA3aTEIbCTBA BCEX TEOPEM, IPUBEACHHBIE B KypCe;
- pemars 1 000CHOBBIBATH BCE 3a/1a4M 33JJaHUI, IPUBEICHHBIX B KypCe.
BJIaJeTh:

- HCIOJIb3yeMOH TePMUHONOTHEH (DYHKIIMOHALHOTO aHAN3a;
- HWCHOJB3yEMBIM MaTEMATUYECKHM aNlapaToM.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHIi, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

Texymuii KOHTPOJIb OCYILECTBISCTCS B BHJIE BBINOJHEHUS KOHTPOJIBHOW pabOThl MO OTAEIBHBIM
paznenaM. s MpOXOXAEHHA KOHTPOJNSA CTYAEHT JOJDKEH IMPOAEMOHCTPUPOBATh 3HAHHS OCHOBHBIX
OIIpEAEIICHUI; yMEHHE PelIaTh CTaHJapTHBIE 3a/1a4H, Pa300paHHbIC HA CEMUHAPCKHUX 3aHATHIX.

Texy1uii KOHTPOJIb IPOBOIUTCS B BHJIE 2 KOHTPOJIBHBIX PaboT.

[TpumMepsl BOIPOCOB HA KOHTPOJIBHOH pabore:

1. Jloka3arh, YTO HPOM3BOJIBHOE OTKPHITOE IOJMHOMKECTBO IPSIMOM MOXKHO MHpEACTaBHTh B BUJE
oObenMHEeHUs He 0ojiee YeM CYETHOTO YHcia MOMApHO HE NMEPeCceKaroIuXcsl HHTEPBAJIOB (BO3MOXKHO

0ECKOHEUHBIX).

2. OnwmcaTts BCe MHOXKECTBA B MCTPHUYCCKOM IIPOCTPAHCTBEC, KOTOPBIC MOTYT OBITH MHOXKECTBOM Hy.]'IeI\/’I

HEKOTOPOH HETIPEephIBHON QyHKINH ?

3. JlokazaTb, 4TO OTPE30K U OKPYKHOCTh HE TOMEOMOP(]HBL.

4. Jloka3aTb, YTO Ha BEIIECTBEHHON MPSIMON CBSI3HBIMU MHOXECTBAMU SIBJIIIOTCSI TOJIBKO NPOMEXKYTKU
(OTpe3Ku, HHTEPBAIbI, IOJYUHTEPBAJIbI, BKIIOYast OECKOHEUHBIE).

5. I[OKaSaTL, YTO MHOXCCTBO BCIICCTBCHHBIX YHCCII ABIACTCA IIOIIOJHCHHUEM  MHOXCCTBA

palOHAJIBbHBIX YUCEII.

6. [okaszarp, 4TO BCsKas paBHOMEPHO HemlpepbiBHAas (YHKUMA Ha METPHYECKOM IPOCTPAHCTBE
OZIHO3HAYHO MPOAOJIKAETCS 10 HENPEPhIBHOW (DYHKIMM HA €TO MOMOJHEHUH, U YTO 3TO MPOJOIKECHUE

PaBHOMCPHO HECTIPCPBIBHO.




7. CymecrtByer aM 4YHcioBass (yHKUIMS, HENpepblBHAs B pAlMOHANBHBIX U pa3pblBHas B
UppalOHAIBHBIX TOuKax orpeska [0,1] ?

8. MccnenoBaTh KaHTOPOBO MHOXECTBO Ha OTPE3KE: HAWTU €ro MOLIHOCTb, MEPY, YCTaHOBUTH €r0
3aMKHYTOCTb, KOMIIAKTHOCTb, HUTJIE HE MJIOTHOCTb, HAUTH (PAKTAIBHYIO Pa3MEPHOCTb.

9. JloxazaTb, 4TO KOMIIAKTHOE METPUYECKOE IPOCTPAHCTBO UMEET KOHEUHBIH AUAMETP.

10. Jloka3ark, YTO KOMIIAKTHOE METPUUYECKOE IPOCTPAHCTBO CenapadeIbHoO.

11. JIoxa3aTh, 4TO KOMIIAKTHOE ITOJJMHOXKECTBO METPHUUECKOTO MPOCTPAHCTBA 3aMKHYTO.

12. Jloka3ark, YTO KOMIAKT HEJIb351 U30METPUYHO OTOOPA3UTh HA CBOE COOCTBEHHOE MTOMHOMXECTBO.

13. Jlokazath, 4TO JIBE HOPMBI, OMNPEIACICHHBIC HA OJHOM M TOM JKE JHHEHHOM MPOCTPAHCTBE,
9KBUBAJICHTHBI TOTJ]A U TOJILKO TOTJA, KOTJIAa U3 CXOAMMOCTH IOCIICAOBATEIBbHOCTH 10 OJIHOW W3 HOPM
CIIEITyeT €€ CXOAMUMOCTD TI0 IPYToil HOpMe.

14. Jokazarh, uro HOpMma mpoctpaHcTBa C[a,b] He MOXET TOPOKAATECSA HHUKAKAM CKAISIPHBIM
MIPOU3BEACHHUEM.

15. IIOKaSaTB, 4yTo JIr00as MOCJICAOBATCIIBHOCTD BJIOKCHHBIX HEITYCTBIX 3aMKHYTBIX BBIITYKIIBIX
OrpaHUYCHHBIX MHOKCCTB B FI/IJIB6epTOBOM OPOCTPAHCTBC UMCCT HCITYCTOC NICPECCUCHUC.

16. ITokasarp, YTO MOCIIEAOBATEILHOCTD BIO)KEHHBIX HEITyCTHIX 3aMKHYTBIX BBIITYKIIBIX OIPaHUYCHHBIX
MHO)KECTB B 0aHaXOBOM IPOCTPAHCTBE MOXKET UMETh ITyCTOE NepeCceUeHNE.

17. Jloka3zaTb, 4TO THUJIBOEPTOBO HPOCTPAHCTBO CTPOTO BBINYKJIO (T.€. €ro exmHU4Has cdepa He
COAEPIKUT OTPE3KOB MOJIOKUTEIBHOUN JUIUHBI).

18. UccrenoBarh ««ruiIb0epTOB KUPIUY»»: JOKA3aTh, YTO 3TO 3aMKHYTOE MHOXKECTBO 0€3 BHYTPCHHHUX
TOYEK; BBISICHHUTB, SIBJISICTCS JIX OH MOMVIOIMIAOIINM MHOXKECTBOM, K KAKAM €r0 TOYKaM MOKHO TIPOBECTH
OIOPHYIO THUIEPIIIOCKOCTb.

19. Ilycte X m Y — KOHEUHOMEpPHBIE HOPMHUPOBaHHBIE NpOCTpaHCTBA. JlokazaTh, 4TO IHOOOH
JIMHENHBINA oniepaTop U3 X B Y HENPEPHIBEH.

20. I[OKa3aTB, YUTO B KOHCYHOMCPHBIX HOPMUPOBAHHBIX MMPOCTPAHCTBAX cnabas CXOOUMOCTH COBIIAacT
CO CXOAUMOCTBIO I10 HOpME.

OOyuvaromuiicss JOJKEH IPOSIBUTH  BCECTOPOHHEE, CHCTeMaTHdeckoe M DIyOOKoe 3HaHue
y4eOHO-IIPOrpaMMHOTO Marepuajia, yMEHHWE CBOOOAHO BBINONHATH 3aJaHus, NPEAyCMOTPEHHBIC
IPOrpaMMOl, YCBOMTh OCHOBHYIO JIMTEPATypy M OBITh 3HAKOMBIM C JOIOJHHUTEIBHON JINTEPaTypoil,
PEKOMEHJIOBAHHOW MPOTpaMMOM  IUCHMIUIMHBI, YCBOUTH B3aUMOCBA3b OCHOBHBIX  IOHSTHM
JUCLUIUIMHBL, pellaTh IPeAJokKEeHHbIE [IperoJaBaTeieM 3a1ad.

Kpurepun onieHuBaHuUS 110 KOHTPOJIBHOM paboTe:

1 6amn — YCIICIIHOC BBIMMOJIHCHUC 3alaHHUA U UCIIOJIb30BaHNC Haquoﬁ TCPMHHOJIOTUH, CTUIIUCTUICCKHU
IrpaMOTHOC, JIOTHYCCKH IPABHUJIBHOC H3JIOXKCHUC OTBECTA HAa BOIIPOCHI, YMCHUE [CJIATh 000CHOBaHHbBIE
BBIBO/IBI;

0 0aJTOB — HEyCIENIHOE BBIIOJIHEHUE 3a/1aHus (pparMeHTapHbIe 3HAHUS B PaMKax 00pa3oBaTeIbHOTO
CTaHAapTa, HEYMEHHE HCIIOJIb30BaTh HAYYHYIO TEPMUHOJIOTHIO JUCIMIUIMHBI, HaJHM4He B OTBETE
IpyOBIX CTUIIMCTUYECKHX ¥ JIOTHUECKUX ONINOOK.

4. [lepeyens TUNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM [IJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuaruuxcst

Hepasenctsa I'énbrepa 1 MUHKOBCKOTO AJI MOCIEA0BATEIBHOCTEM.

[IpuHIMTI CoKUMAIOIUX OTOOPAKEHUH.

TeopeMa 0 BIOKEHHBIX IIapaXx.

Teopema bapa.

[IpuHLIMT paBHOMEPHON OrPaHUYEHHOCTH.

Teopema banaxa (mocTpoeHne KaHIUAaTa HA TUIOTHOE MHOXKECTBO).

Teopema banaxa (;1oxa3aTebCTBO TUIOTHOCTH KaHIUAATa U OIIEHKA HOPMBI 00paTHOTO OmepaTopa).

AN i

Teopema 0 3aMKHYTOCTH CIIEKTpa.

9. Teopema 00 OrpaHUYEHHOCTH CIIEKTPA.

10. Teopema o psne Heiimana.

11. Teopema Xana-banaxa (3Tam nocTpoeHuUs! KAKOTO-HUOYAb MPOIOIKEHUS).



12. Teopema Xana-banaxa (9Tam mpogoKeHUs1 Ha BCE POCTPAHCTBO).

13. Teopema Xana-banaxa 1511 HOpMHUPOBAHHBIX TPOCTPAHCTB.

14. Teopema Pucca o mpencraBieHHH.

15. Jlemma 00 OpTOTOHATILHOM Pa3I0KEHUH.

16. Teopema o HOpMeE COTIPSHKEHHOTO OTIepaTopa.

17. Teopema 0 HOpME €CTECTBEHHOTO 00pasa.

18. O600mEHHas TeopeMa O MOIHOTE COMPSHKEHHOTO MPOCTPAHCTBA.

19. Teopema 00 9KBHBaJICHTHOCTH CHUJIBHOM U CJIa00H OrpaHUYEHHOCTEH.
20. Teopema 0 COOCTBEHHBIX IEMEHTaX M 3HAUCHHUSAX KOMIIAKTHOTO OIepaTopa.
21. Teopema 0 HOpME CaMOCOMIPSKEHHOTO ONIEPATOpa.

22. Teopema ['mib6epra-1lIMuara (3721 TOCTPOCHUS KOHEUHBIX CUCTEM).
23. Teopema ['mbbepra-1lIMuara (3Tan ucciaeqoBaHusi CHETHON CUCTEMBI).
24. Teopema 0 COOCTBEHHOM 3JIEMEHTE CaMOCONPSKEHHOTO OIIepaTopa.
25. Kputepuii mpeIKOMITaKTHOCTH.

26. O600ménnas TeopeMa Aprena (HeoOXOIUMOCTb).

27. O6o0ménHas TeopeMa Apiiena (JJoCTaTOYHOCTD).

[Tpumeps! 6useroB Ha auddepeHnrpoBaHHOM 3auETe:

buner 1.
1. Teopema Pucca o npeacrasieHun.
2. Teopema 00 OrpaHU4YEHHOCTH CIEKTPA.

buner 2.
1. Teopema o HOpME caMOCONPSKEHHOTO OTEpaTopa.
2. Teopema bapa.

Kpurepun onennBanus
OIIEHKA «OTJINYHO (10)» BBICTABIISIETCS CTYNEHTY, MOKa3aBIIEMY BCECTOPOHHHUE,
CHUCTEMaTU3UpPOBaHHbIC, DIIYOOKHWE 3HaHUS Y4YeOHOH NporpaMMbl AWCLUIUIMHBL TPU  OTBETE
9K3aMEHAIIMOHHOTO Oujera M OTBETe Ha BOIPOCHl IO IpPOrpaMMe IUCLUIUIMHBL, a TaKXKe 10
pe3ynbTaraM KOHTPOJIBHBIX, CAMOCTOSITETIBHBIX Pa0OT U TECTOB;

OLIEHKa «OTIMYHO (9)» BBICTABISIETCS CTYICHTY, ITOKAa3aBIIEMy CHCTEMaTU3UpPOBaHHbBIC, TIIyOOKHE
3HaHUS Y4eOHOM NPOrpaMMbl TUCHHUIUIMHBI IPU OTBETE SK3aMEHAIIMOHHOIO OWJieTa W OTBETEe Ha
BOIPOCHI I10 MPOTPaMMe TUCHUIUIMHBI, @ TaKXKe MO Pe3yIbTaraM KOHTPOJBHBIX, CaMOCTOSTEIbHBIX
paboT U TecToB;

OLIEHKa «OTIMYHO (8)» BBICTABISIETCA CTYIEHTY, IOKa3aBIIEMY CHCTEMAaTH3MPOBAHHBIC, 3HAHUS
y4eOHO MporpaMMbl AUCIUITUIMHBI IIPH OTBETE 3K3aMEHAIIMOHHOTO OMJIeTa M OTBETE Ha BOIPOCHI II0
mporpamme JUCLMIUIMHBL, a TaKKe MO Pe3yJbTaTaM KOHTPOJIbHBIX, CAMOCTOSATEIIBHBIX padOT U TECTOB,

OLICHKAa «XOpoImo (7)» BBICTABISETCS CTYICHTY IO pe3yJbraTaM KOHTPOJBHBIX, CAMOCTOSTEIBHBIX
paboT M TECTOB, €CIM OH TBEPAO 3HAET MaTepuan SK3aMEHAIIOHHOTO Oujera, rpaMOTHO M IO
CYILECTBY M3JIaraeT €ro, yMeeT NPUMEHATh NOIyUYeHHbIC 3HAHUS Ha MPAKTHKE, HO JIOMTYyCKaeT B OTBETE
WIN B PEILICHNH 3a]1a4 HEKOTOPble HETOYHOCTH;

OLICHKAa «XOpOoIIo (6)» BBICTABISETCS CTYICHTY IO pe3yJbraTaM KOHTPOJBHBIX, CAMOCTOSTEIBHBIX
paboT U TECTOB, €CIM OH 3HAeT MaTepHal PK3aMEHAIlMOHHOTO OWieTa, MO CyIIECTBY H3JIaraeT ero,
yMeeT MPUMEHSTH TOJy4YCHHBIC 3HAHUS Ha MPAKTHUKE, HO JOIYCKAaeT B OTBETE MHOTO HETOYHOCTEH;

OLIEHKa «Xopoulo (5)» BBICTaBIAETCS CTYAEHTY IO pe3yJbTaraM KOHTPOJIBHBIX, CaMOCTOSTEIbHBIX
paboT u TecToB, €M OH 3HACT MaTepHal 3K3aMEHALMOHHOTO OMJIeTa, U3JaracT ero, yMeeT IPUMEHSTh
MOJTy4eHHbIC 3HAaHWS Ha MPAKTHKE, HE I0IyCKAeT B OTBETE I'PYOBIX OMNOOK;



OLICHKA «YHOBICTBOPUTEIBHO (4)» BBICTABISCTCS CTYAGHTY 10 pE3y/lIbTaTaM KOHTPOJIBHBIX,
CaMOCTOSTENIFHBIX paboT M TECTOB, a TAKXKE, €CIM BO BPeMs OTBETa HK3aMEHAIIMOHHOTO OWJIeTa OH
nokazay (parMeHTapHbBIN, XapakTep 3HAHHMA, HEIOCTATOYHO MpaBWIbHbIE (HOPMYIUPOBKH 0a30BBIX
TIOHSITHI, HO TIPY 3TOM OH BJIaJIC€T OCHOBHBIMH pa3/iellaMi Y4eOHOH MpOorpaMMbl, HEOOXOIMMBIMU IS
JalbHeHIIero ooyueHus;

OLIEHKA «YIOBJIETBOPUTENBbHO (3)» BBICTABIACTCS CTYOCHTY 1O pe3yJbraTaM KOHTPOJBbHBIX,
CaMOCTOSATENIBHBIX paboT U TECTOB, a TAaK)Ke, €CIM BO BpeMs OTBETA IK3aMEHAIIMOHHOTO OHJeTa OH
MoKa3aJl Pa3pO3HEHHBI XapakTep 3HAHWH, HEIOCTATOYHO IpaBHIbHBIE (POPMYIHPOBKH 0a30BBIX
MOHATUHN, HAapyIIEHUE JIOTUUYECKOH MOCIEN0BaTENbHOCTH B U3JI0KEHUU IIPOrPaMMHOIO Marepuaia, HO
OpH 3TOM OH BJAJACET OCHOBHBIMHM pa3aeiaMH y4eOHOH mNporpamMMmbl, HEOOXOOUMBIMH IS
JanbHENIIero oOydeHHs M MOXKET HPUMEHATh IOJTyYeHHble 3HaHMSA 1O o0paslly B CTaHIApTHOM
CUTYalluu;

OLICHKA «HEYIOBIECTBOPUTENBHO (2-1)» BBICTABISIETCS CTYIEHTY IO pe3ylbTaraM KOHTPOJIbHBIX,
CaMOCTOSATENIBHBIX pabOT U TECTOB, a TAKXKe, €CIM BO BpeMs OTBETA SK3aMEHAIlMOHHOTrO Omiera, OH
MOKa3aJl 4To He 3HaeT OOJblled YacTh OCHOBHOTO COACpXaHMUA Yy4eOHOW IporpamMMbl TUCLMILIMHBI,
JOIycKaeT rpyOble ommMOKM B (HOPMYIMPOBKAX OCHOBHBIX IOHSATHH IUCHUIUIMHBI M HE YMEeT
HCIOJIB30BaTh MOyYEHHBIC 3HAHUS MIPU PELICHUN THUIIOBBIX MPAKTHUECKUX 3a/1a4.

5. MeTonuueckune MaTepuajbl, Onpeaeasionie Npoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH, HABBIKOB H
(W1M) oNbITA AESITEILHOCTH

JuddepeHurpoBaHHBIH 3a4€T MPOBOAUTCS IO WTOraM TEKyIIeH YCHeBaeMOCTH: IO pe3yibTaram
KOHTPOJIBHBIX, CAMOCTOSITENIHBIX pabOT/TECTOB 0 KaXKA0H TeMe.

JubdepeHIMpOBaHHBIA 3a4eT IO AWUCLMIUIMHE MPOBOAUTCS IIyTEM OpPraHM3alliH CIICIHAIHLHOTO
oIpoca B yCTHOH (popme 1o BOIIpocam.

[Ipu nmpoBeaennu yctHoro nuddepeHunpoBaHHOTO 3a4deTa oOydaromemycs npenocrasiserca 40 MUHYT
Ha noArotoBky. Omnpoc oOydaromierocst Mo OWIeTy Ha yCTHOM 3adeTe He JOJDKEH MPEBBIIATh OJHOTO
aACTPOHOMMYECKOTO 4Yaca.

Bo Bpems mnpoBeneHust auddepeHnIMpoBaHHOTO 3adeTa MpPHU IOATOTOBKE OTBETOB Ha OWIIETHI,
oOydaromuecs: MOTYT TIOJIb30BAaThbCS MPOTPaMMOM IUCHMIUIMHBI, KOHCIEKTaMH JIEKIHH M JI000i
JIpPYrOW JIUTEPATyPOU.

Bo Bpems mpoBenenus auddepeHnUpoBaHHOTO 3aueTa MPU OTBETE OOyYaromIerocss Ha BOIPOCHI IO
OniIeTy OH HEe MOXKET MOJIb30BaThCSI KOHCTIEKTAMHU JICKIIUI U JIF000 APYTOii JTUTepaTypo.



