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1. CTpykTypa 1 0011asi TPYA0€MKOCTb IUCIUILIUHbI

OO01mmas TpyI0eMKOCTh TUCIUIUTHHBI COCTaBIsIeT S5 3auéTHbIX eaunamil. (180 gac.).

Ounas ®opma
o0yueHus

Kypce 4
CemecTtp 7
Jlexmun 54
IIpakTHyeckue 3aHsITUS -
JlaboparopHbie 3aHATHS 54
Koncynpranun +
WToro ayIMTOpHBIX 3aHATHI 108
CamocrosTenpHas paboTa 27
Kypcosas pabora -
3auer -
OK3aMeH 45
O011ee KOJIMIECTBO YaCOB 180 uac.

2. lleu ocBOeHMS JMCHUTITHHBI
OCHOBBI TEOpUU BEKTOPHBIX PEHIETOK M MOJIOKUTEIbHBIX OMEPATOPOB OBLIH 3aJI0KEHBI

B cepenuHe 1930-x rojoB, B NEpUOA  CTAHOBJIECHHUS (PYHKIMOHAJIbHOIO  aHajlIu3a
(JI.B.KanTopoBuu, ®.Pucc, I".®peitnenrans, X.Hakano u ap.). Uepe3 KOpoTKuii mepror HOBOE
HaNpaBJICHUE JI0KA3aJ0 CBOIO IUIOJOTBOPHOCTh, B €r0 paMKax C(HOPMHPOBAINCH HAyYHBIC
HIKOJIBI BO BceM Mupe. K HacTosieMy BpeMeHU TeOpHsi BEKTOPHBIX PELIETOK U MOJOKUTEIbHBIX
OIIepaTOpPOB IPEACTABISAET COO0N OAHM U3 OCHOBHBIX pa3esioB (YHKIIMOHAJIBHOIO aHalIu3a U
BMECTE CO CBOMMH DPa3HOOOpPa3HBIMU  MPWIOKEHUSIMH  XOpOILIO  TMPEJCTAaBICHO B
MoHorpaduueckorr smreparype. OHa TO3BOJISET OXBAaTHTh METOAAMHU (YHKIIMOHAIHLHOTO
aHaJIM3a BAXKHBIE ACTHEKTHI KJIACCMYECKOTO aHalIM3a, CBA3aHHBIE C BO3MOKHOCTHIO CPaBHHUBATh
AJIEMEHTHI (PYHKIIMOHAJIBHBIX MPOCTPAHCTB M ONEPATOPOB B HUX, U HE MOJYYUBIIMX HHKAKOTO
OTPa)KE€HUS TPH MOCTPOEHHWU TEOPUU HOPMHUPOBAHHBIX IMPOCTPaHCTB. B wyacTHOcTH, Teopus
BEKTOPHBIX PEILIETOK CIYXUT MaTeMaTUYeCKOM OCHOBOW IOCTPOEHMSI M aHajdu3a Mojeneil
HKOHOMHYECKOTO PAaBHOBECHSI.
Lenu xypca «Teopus oneparopoB»
— J1aTh CTYAEHTAM IMpPEACTaBICHUE O MPUHIMIAX W METOJaX TEOPUU MOJIOKHUTEIbHBIX

OIIepaTOpPOB B BEKTOPHBIX PELIETKAX.
— HAy4YUTh MAaruCTPAaHTOB HCIIOJIB30BaTb METOJOJIOTHIO TEOPUHM BEKTOPHBIX PELIETOK H

MOJIOKUTEIBHBIX ONEPATOPOB.

3. Mecro aucuumiunsl B ctpykrype OITIOII:
Jucnummza «Teopus onepaTopoB» OTHOCUTCS K IucuuIuiMHaM biok 1. Jlucuuniansst
(Mmonynu). BapnartusHas yacts. b1.B.10.
Jnis  u3ydeHus JUCUUIUIMHBI HEOOXOAMMBI 3HAHUs, TOJY4YeHHbIE OO0yJaloUMMHCI B
OakanaBpuare:
— 3HaHHME KypcoB «Maremarndyeckuil aHaius», «QDyHKIUOHAJIBHBIA aHalIM3» B IIOJIHOM
o0beme
—  3HaHue Kypca «Anredpa» u «['eoMeTpus» B 4acTu, Kacarollencs TEOpUH MaTpull U TEOPUU
JIMHENHBIX POCTPAHCTB

4. TpeOoBaHus K pe3yJibTaTaM OCBOCHMS JUCUHMILIIHMHbI
Komnerenmuu oby4daromierocs, GopMUpyeMbIe B pe3yIbTaTe OCBOCHUS AUCIHUILTHHBL.



B pesynbraTe m3ydeHUs AMCUUIUIMHBI OOYYAIOUIMICS OJDKEH 00JagaTh CIEAYIOIINMHU
KOMITETCHIIMAMU (pe3yIbTaTaMi OCBOCHHSI 00pa30BaTeIbHON MTPOTPaMMBI):

OIIK-1 -roTOBHOCTBIO HCIIOJIB30BATh (DyHIaMEHTAIbHbIC 3HAHUS B 00J1aCTH
MaTeMaTHUYECKOT0 aHalln3a, KOMIUIEKCHOTO U (yHKI[MOHAJIBHOTO aHaIN3a, aareopsl,
AHAIUTUYECKOU reoMeTpuH, ¢ depeHnraIbHOl TeOMETPUN U TOMOJIOTUH, U] PepeHInanbHbIX
YPaBHEHUH, JUCKPETHON MATEMATUKN U MaTEMaTUYECKON JIOTUKH, TEOPUH BEPOSATHOCTEH,
MaTE€MaTUYECKOW CTATUCTUKH U CIIyYalHBIX IPOLIECCOB, YUCIEHHBIX METOJ0B, TEOPETUUECKOMN
MeXaHUKH B Oynyiel mpodeccunoHanbHOM e TeNbHOCTH |

OIIK-3 -crtocoOHOCTBIO K CAaMOCTOSATEILHON Hay4YHO-UCCIIEI0BATEILCKON padboTe ;

[1K-3 -criocoGHOCTBIO CTPOro A0Ka3aTh YTBEPKIACHUE, CHOPMYIUPOBATh PE3YIIbTaT,
YBUJETH CJIEICTBUS MOJYYEHHOIO pe3yibTaTa.

B3auMoCBs3b TIaHUPYEMBIX PE3yJbTaTOB OOYYCHHUS IO JUCHMIUIMHE ¢ (HOpMUPYEMBIMU
komnerennuamu OITOIT:

Komnerenunun

I[lnanupyemMble pe3y/ibTaThbl 00y4eHHsl, COOTBETCTBYIOIIUE
¢popmupyembim komnerennusam OIOII

Kon DopMyIHMpPOBKA

3HaTh: YMerh Baaners:

OIIK | roToBHOCTHIO OCHOBHBIE aHaIM3MpPOBATh 3a7ady, Pa3INIHBIMU

-1 HUCIIOJIb30BATH TIOHSTHA U (HaKTHl | BBIAENAS ee 0a30BbIe BapHaHTaMHU
(byHIaMEeHTaJIbHBIC | TEOPUU COCTAaBJISIONIHE; pelICHUs 3aa4H,
3HAHUSI B 00J1aCTH BEKTOPHBIX OLICHUBAS UX
MaTeMaTHUUYCCKOT O PCHICTOK U q)OpMyHI/IpOBaTI) B paMKax JOCTOUHCTBA U
aHalIn3a, ITIOJIOKUTCIIbHBIX IOCTaBJICHHOU SN MMPOCKTa HCOOCTAaTKH,
KOMILJICKCHOTO U oneparopoB COBOKYITHOCTbH
(GYHKIMOHAIBHOTO B3aMMOCBSI3aHHBIX 3a/1a4, MPaKTUYECKAM
aHaJM3a, ajareopsl, METOOUKA o0ecreynBaroImx ee ONIBITOM  PCIICHMSI
AHATUTHYECKOI ITOCTAHOBKH IIEJIH | JTOCTHIKEHHE; 3a1a4 B obnactu
reoucrpu, | neweo i o
nuddepeHpansHo | AOCTHKEHUS; IIPUMEHSTH OCHOBHBIE .
1 reOMETPHH U TEOPEMBI U KOHCTPYKIIUHU
TOTOJIOTHH, MIPY PEILICHUY 3a/1a4; HABLIKAMI
nuQhepeHIaIbHbI HPOBEICHUS
X ypaBHEHHIA, HaXOIWUTh U KPUTHIECKH OKA3aTeIbHBIX
JTMCKPETHON OLICHUBATH MH(pOPMALIHIO, paccyxJeHuil,
MaTeMaTHKH U HEOOXOUMYIO JUIsl PEIEHHUS | apryMeHTAIUH,
MaTeMaTHUeCKOl MOCTaBJICHHOM 3a1a4u BBIJIBH)KEHUS
JIOTUKH, TEOPUHU ramores W HX
BEPOATHOCTEH, 000CHOBaHUS;
MaTeMaTH4eCKOMH
CTaTUCTHUKHU U
CIIy4alHBIX
MPOIIECCOB,
YHUCIICHHBIX
METOJOB,
TEOPETUYECKOMN

MCXAaHUKHU B
Oymymieit




po¢eCCHOHAIBHO
U IeITeNbHOCTU

OIIK | cnocoOHOCTBIO K HPUHIMIIBL pa3pabaTbiBaTh U | IPaKTHYECKUM
-3 CaMOCTOSITEJIbHOW | OCTPOEHHUs BepUUIIPOBATH OTIBITOM
HAY4YHO- MaTeMaTHYECKUX | MPHUKIIAJHBIE BBICTYIUIGHUH W
HUCCIEN0BATEIBLCKO | MOJAEIEH, MaTeMaTHYECKUE MOJICITH Hay9IHOH
it padote apryMeHTalMd B
COBPEMEHHBIC NPUMEHSTH OCHOBHBIE | IPO(ECCHOHATEHO
MeTOABl cOOpa W | TeOpeMbl M KOHCTPYKIMHU | U
aHajM3a JaHHBIX | MPH PELLCHHUU 3a/1a4
HaBBIKAMH
POBEICHUS
JI0Ka3aTeTbHBIX
paccyXJIeHUH,
apryMeHTaIuy,
BBIJIBHKECHUS
THUITIOTE3 u ux
000CHOBaHUS
[1IK-3 | cnocoOHOCTBIO 0COOCHHOCTH co3maBaTh ~ Ha  3aHTHAX | HAaBBIKAMU
CTpPOro J0Ka3arhb OpraHu3aIun NpoOJIEeMHOOPUEHTUPOBAHHY | KOPPEKTHOTO
yTBEPKICHHE, o0Opa3oBaTelbHOT | I0 00pa3oBaTebHYIO CPENly | MHTEPIPETHPOBAHH
chopMyIIMpOBaTh 0 TIpomecca IO s pE3yIBTaTOB
pe3yabTaT, yBUICTh | IPOrpaMmam KPUTHYECKH OLICHUBATh | KOHTPOJIS u
CIIEICTBUS OakanaBpuara, TO0yT0 MOCTYTAOIIYIO | OIEHKH OCBOCHUS
MOJIYYEHHOTO CHeLUaINTeTa UH(pOPMALHIO, BHE | yueOHOro Kypca
pe3yiabTara 3aBUCUMOCTH OT UCTOYHHKA
JaIbHEHIIero
UCTIOJIb30BaHHUS
HaAKOIIJICHHBIX
3HAHUU ISt
peuieHuss To wiau
WHOW  MPOOIIeMbI
TEOPEeTHYECKOW U
MPUKIIAHON
MaTeMaTHKH

[Ipu mpoBeneHun yueOHBIX 3aHATHI 00ecreunBaeTCs pa3BUTHE y O0yUYaIOIUXCsl HABBIKOB

KOMaHAHON paboThl, MEKINYHOCTHOW KOMMYHHKAIIUH, TIPUHSATHUS PEIICHUH, TUIEPCKUX KauyeCTB
(BKirOYast IpU HEOOXOJUMOCTH MPOBEACHUE MHTEPAKTUBHBIX JIEKIMH, TPYIIIOBBIX JUCKYCCHI,
pPOJNIEBBIX WTIp, TPEHUHTOB, aHANU3 CHUTyalldid ¥ HMMHTALMOHHBIX MOJeNeH, MpenojiaBaHue
JTUCHUIIIMH (MOfynei) B (opMe KypCOB, COCTaBIICHHBIX Ha OCHOBE PE3yJbTaTOB HayYHBIX
WCCIICIOBAaHHU, B TOM YHCJIE C YYETOM PErHOHAJIbHBIX OCOOCHHOCTEH MpodeccrnoHalIbHON
JIEeATETLHOCTH BBIMTYCKHUKOB U MTOTPEOHOCTEH paboTomaTesneil).




5. Coz[epmafme H y‘leﬁHO-MeTOI[I/I‘le(:Kaﬂ KapTra JTHCHUIIINHBI

Tab6uaunna 5.1
Homep HaumeHoBaHue TeM (BOIIPOCOB), DopMbl Jlureparypa
HeaeJIn H3yvYaeMbIX 110 HaHHOﬁ 3aHITHS CamocrosiTeIbHAS paﬁoTa KOHTPOJIA
AUCHHUIIJINHE CTYACHTOB
1 n1ab Conepxanue Yacel
1 BekTopHble pemieTkH. CpoiicTBa JU3BIOHKTHBIX 1 orpoc
VYropsimoueHHBIE BEKTOPHbBIE IPOCTPAHCTBA. JONONHeHNH. VHTepnonsuoHHOe
BekTopHbIe peleTku: onpeaeseHue, MPUMEpEL. U JIEKOMIO3UIMOHHOE CBOMCTBO
Iloppemerky, wuneansl, nonocsl. Ilopsnxosas Pucca. ITonynpocteie U
CXOIUMOCTh U CXOJUMOCTh C PETYJISTOPOM. KOHEYHOMEPHbBIE BEKTOPHBIC
ITopsiaxoBble eAUHUIIBI, M- HOPMBL. 3 3 pemetku. IlopsakoBo 3aMKH1:})1TI)Ie [}]’[2]’[5]’ [61[71,[101,012],
MHOYKECTBa u HOPAIKOBas [19]
TOIIOJIOTHS. PaBHOMepHO
3aMKHYTbIC MHOXKECTBa u
OTHOCHTEIILHO paBHOMeEpHast
TOTOJIOTHSI.
2 IMopsAaKOBO MOTHBIE BEKTOPHbIE PelIeTKH. [MopsinkoBast monHOTa JIeOETrOBBIX 1 orpoc
[Monubre u CUTMa-TIOJTHBIE peLIeTKy. MIPOCTPAHCTB M MOHATHE JTH(THHTA.
OmnpeneneHus, IpUMepHI. [MopsinxoBas MOJTHOTA
[IpoexktupoBanne Ha  noJyocy. CBoiicTBa 3 3 MPOCTPaHCTBA MEP. [1L12],[5], [6]
oreparopa MpOeKTUPOBAHHUS. [71,0101,113], [14],[20]
Pa3noxxeHne BEKTOPHOW pEIIETKM Ha IOJIOCHI.
Coennnenue.
3 IMopsIKOBO NOJIHBIE BEKTOPHbIE PelIeTKH. [NorosHeHre BEKTOPHOW PEIIETKH. 1
PaznoxeHne BEKTOPHON pEIMIETKH HA IOJIOCHI. 3 3 Teopema MakHumna o MONOJIHEHUH. [1LL2]
CoenuHeHue. Bynessr anreOpsl. Teopema ’
CroyHa.
4 CuexTpajbHasi Teopema ®peiieHTans. CrekTpanbhas — Teopema s 1 onpoc
CaMOCOIIPSDKEHHBIX OIEpPaTOpPOB B
Crnen sJ1ieMeHTa. Psaner B BEKTOPHBIX PEHICTKAX. FI/IJ‘II)6epTOBOBM NPOCTPAHCTRE. [1]’[2]’[5]’ [8]
Teopema ®peitnentars. 5 3 3 HHrerpan no cnekTpaibHOU Mepe. [10],[13],[14], [18]
BekropHsie penIeTka co CBOHCTBOM OYHKUMH OT 9/EMEHTA CHIMa-
Ppeiinentais. MOJTHO# BEKTOPHOM PELICTKH.
5 OyHKIHMOHATBHBIE PpelleTKH, WAealbHbIe PacunpeHHbIe BEKTOPHbIE 1 OIIpoC
pocTpaHcTBa. 3 3 PCLICTKY. MakcumansHoe [11,[21,5]1, [71[101,[191,[12]
DKCTPEMANBHEIE M KBa3UDKCTPEMAIBHBIE PACIIMPEHHE BEKTOPHOH PEIICTKH.




KOMIIAaKTEI. Teopema OracaBapsl.
[TpocTpaHCTBO pacIIMPEHHBIX HENPEPHIBHBIX
GyHKIUH.

[Ipunnun COXpaHEHUS
COOTHOIIIEHUH. WUneanbHbie
(YHKIIMOHANBHBIE  TPOCTPAHCTBA.
IIpoctpanctBo ¢ Mepoit  co
CBOMCTBOM IIPSIMOM CYMMEI.
BextopHas pemierka H3MEPUMBIX
o Jlebery yHKITHIA.

6 DyHKUUOHATbHBIE PEIeTKH, HaealIbHbIe OyHKIMOHANBHBIE — TPOCTPaHCTBA
NMPOCTPAHCTBA. Kére.Hopma  JlrokcemOypra u
N MPOCTPAHCTBA Opnuya. [11,[2]
[IpencraBneHne BEKTOPHOM pEIIETKH B BUJE
by HKITHORATHHOM pemeTKH IIpoctpancTBoa Mycensika—
Opinya.
7 JM3BbIOHKTHOE HACYNCIICHNE oIpoc
Hcuucienne mopsaKOBO  OrpaHMYeHHBIX ey — OIIEpaTOpPOB.
OI€paTopos. ®opmynsl  Hamuoku.  OCKOJIKH
Pel"yﬂﬂpHI)Ie n TMOpAAKOBO OTpaHUYCHHBIC OJIOKUTEbHBIX OIIEPATOPOB. [1]’[2]’[5]’ [6]
oneparopbl. Teopema Pucca — Kanroposuua. Bepx-BHH3 TeOpeMbl s [10],[11],[12]
@opmynbl  WCYMCIEHHS B  NPOCTPAHCTBE 1ONOKUTETbHBIX OTEPaTOPOB.
PETYIEIPHBIX OIEPATOPOB. TTpoeKTHPOBAHHUE TIOJOKUTEILHOTO
oriepaTopa Ha pa3JIMuHbIe MOJIOCHI
8 Hcuucienne mNoOpSIKOBO  OrpaHMYeHHBIX orpoc
onepaTropos.
OCKOJIKM TIOJIOKHUTENBHBIX OIlepaTopoB. Bepx-
BHU3  TEOPEMbl I IOJOKMTEIbHBIX IIpoekTHpoOBaHKE IONOKHTEIBHOIO [11,[21,[5], [6]
OTIepPaTopOB. [IpoeKTHPOBaHHE OIeparopa Ha Pa3iIM4YHbIE TTOJIOCHI. [10]1,[11],[12]
MOJIO)KUTEIBHOTO  Olleparopa Ha pa3IM4HbIC
TIOJIOCHI
9 Pemerounsie roMoMop(pu3MbI H OIIpocC
opToMop¢HU3MBI.
Pemerounslie TOMOMOP(H3MBI. daxTop- DaKTOP-PEIIETKH. PasromepHo
pemetkn. OpTomMopdu3MBl M HMX CBOMCTBa. 3aMKHYTPBIC HOPCIIECTKH f- [S1,[61,[8],[11] [15]
Teopema Meite. Teopema Kyrarenaaze o anreOphI C eIeHHIICH.
XapaKTepu3alliy PeHIeTOYHbIX TOMOMOP()H3MOB
10 IIpono.rzkeHNe MOT0KUTEIbHBIX ONIEPATOPOB. orpoc

Teopema Xana-banaxa-Kanroposuua.
[IpomomkeHne MOJOKHUTEIBHBIX OIEPaTOpPOB.
Vlcuncnenne onopHBIX MHOKECTB.

Kpaitnue mnponmomxenus. Teopema
Jluneukoro-Ilnaxku-Tomcena.

[11,[21,[4),[ [5][6],[12],[16]




11 IIpoao/ikeHHEe MOJIOKUTEIBHBIX OIIEPATOPOB. 2 orpoc
[TponomkeHne pEmEeTOYHBIX TOMOMOP(HU3MOB.
HpOZ[OJI)I(eHI/Ie Ha TIOPAAKOBOC TIOIIOJIHEHHUE. 3 3 g:(v)peMa KaHTOpOBan_MaTTeca_ [1],[2],[4],[ [5] [6],[12],[16]
[MponomwkeHne  MOPSAKOBO  HENPEPBIBHBIX uTa.
OIIEpaTOpPOB.
12 IMopsinkoBo HeNpepbIBHBIE ONEPATOPHI. 2 orpoc
[MTonoca MopsiiKOBO HENPEPHIBHBIX ONEPATOPOB.
Hocurens u HyneBoe $ApPO MOJOXKUTEIBHOTO Teopema Tuma Pagona—Hukoauma
omepaTopa. Teopema Mocuasl — XblouTTa A7 3 3 JUTS TIONIOHTENBHBIX OTIEPATOPOB. [11,[21,[4] [S],[10],[11]
MOJIOKUTEJIBHBIX  omeparopoB.  Omneparopsl
Marapam. [IpumepsL.
13 BanaxoBbI pemeTku. TopsaKoBo HeTIpepbIBHBIE, 2 orpoc
HopmupoBanssle pemerku. Teopema Amemum. OPAAKOBO IO
YHENpPEPBIBHBIE U
BbanaxoBs! pemreTku. CXOAMMOCTH 110 HOPME U C 3 3 MOHOTOHHO  HONHBIE  GAHAXOBLI [11,[21,[5] [6],[91,[10],[11]
perymiaropoMm. IIpumeps! 6aHaXOBBIX PEIIETOK. peleTKH.
14 BanaxoBbI pemerku. 2 orpoc
PeryinsapHble W TIpeApEryIsSHBIE OIEPATOPHl B Hopsnkosas TI0JIHOTA
GanaxoBoil pemerke. IIpobreMa MaXKOpALMH. 3 3 IEPOCTPaHCTBa C(Q). [11.[21,[5] [61.[91,[101,(11]
KomnakTHele M €1ab0 KOMITAaKTHBIE OIEPaTOPBI HIICPCTOYHOBEI [IPOCTPAaHCTBA.
B OaHaXOBOM peIlIeTKe. Teopema Jlukcmbe.
15 Kiaccuueckue 6aHaXOBbI PellIeTKH. 2 oTpoc
M-npocTtpanctBa u Lp-mpoctpanctsa. Teopema Teopema Kaxyrasm o [11,[21,[8] [91,[101,[11],[19]
Kpeiinop—Kakyranu o xapakTepusaluu M- 4 4 NIpeAICTABIeHHH Lp-IpOCTPaHCTS [20]
MPOCTPAHCTBA.
16 HurerpanbHble onepaTtopbl M KpUTepHii 2 orpoc
Byxsanosa.
Perynsapusie HHTErpaibHbIe OIepaTopHI. 4 4 Ego;zglaHCTBa €O cMetanton [11,[21,[3] [5],[11]
Teopema I'pubanoBa. Teopema ByxBamoBa 00 PMOH.
MHTETPAJIBbHON NPEICTaBUMOCTH OIIEpPaTopa.
17 IIceBnouHTErpajibHBIC ONEPATOPLI U TEOpEMa 2 orpoc
Cypypa. 4 4 ITomoca [ICEBIOMHTEOPATIbHBIX [5]
Ipencrapiusiomue Mephl U I€3UHTErPUPOBAHUE. onepatopos. Teopema Cypypa.
27
Hroro 54 54




IIpumeyanus:

— Bce Buapl yueOHO# pabOTHl MOTYT MIPOBOJUTHCS AUCTAHIIMOHHO HA OCHOBAHHMH JIOKAILHBIX HOPMAaTUBHBIX aKTOB.

— B nemsix peanuzanuy MHAMBUIYAIBHOTO MOAX0a K 00yUEHHIO CTYACHTOB, OCYLIECTBISIONINX Y4€OHbIH IPOLECC 10 MHANBUIYAIBHONW TPAEKTOPHUHU B PAMKaxX
WHIWBUAYaTBHOTO Pabovero miaHa, M3ydeHne JaHHOW JUCHUIUIMHBI MOXKET OCYIIECCTBISATHCS Yepe3 MHANBUAYyaIbHbIE KOHCYJIBTAMU MPENnojaBaTessi OYHO, B 4aChl
KOHCYJIbTALIUM, o 3IIEKTPOHHOMU 1oyre u c HCIIONIb30BaHUEM miathopm JUCTaHLIUOHHOTO 00yueHHS.



6. OO6pa3oBare/ibHbIE TEXHOJIOTHHI

B cooTBercTBMM € TOCYZapCTBEHHBIMH OOpa30BaTENbHBIMU CTAHAAPTAMU BBICIIETO
o0Opa3oBaHus peanu3alys y4eOHOro mpolecca J0/DKHA IPeAyCMaTpUBaTh MIPOBEACHUE 3aHATUI
B HMHTEPAKTUBHBIX M aKTHBHBIX (opmax. Buenapenue s>tux Qopm oO0ydeHHs — OIHO U3
BaXHEHMINX HAIIPABJICHUN COBEPIICHCTBOBAHMS IMOATOTOBKHM CTYIEHTOB B COBPEMEHHOM BY3E.
[lenp — moBbimieHUE 3(PPEKTUBHOCTH O0OpPA30BATEIBHOTO MPOIECCa, JOCTHKEHUE BCEMU
00y4aroIUMUCS BBICOKUX Pe3yJIbTaTOB 00y4EHUS.

WutepaktuBHBlE  (OPMBI  TPOBENEHHUS  3aHATHHA  mpenmoiaralor  oOydeHHe B
coTpyaHudecTBe. Bece yuacTHuUkM 00pa30BaTeNbHOrO mpolecca (IIpernojaBaTellb U CTYACHTHI)
B3aUMOJICHCTBYIOT JpPYr C JpYyroM, OOMEHHBAIOTCS HMH(POPMAILMEH, COBMECTHO pEIIaloT
po0aeMbl, MOAETUPYIOT cuTyauuu. CyTh MCIIOJIBb30BaHMs aKTUBHBIX U MHTEPAaKTUBHBIX (hOpM
IPOBEICHUS COCTOMT B TIOTPY)KEHHH CTYICHTOB B peajbHYI0 aTrMocdepy AeI0BOTr0O
COTPYAHUYECTBA 10 Pa3pELICHUI0 NPo0IeM, ONTUMANIBHYIO Ul BBIpaOOTKM HaBBIKOB M KAaueCTB
OyIylIero crenuaiiucTa.

JUis  pelleHuss BOCIUTATENIbHBIX M Yy4eOHBIX 3ajJad IpernojaBaresieM MOr'yT ObITh
MCIIOJIb30BaHbl CIEAYIOLINE UHTEPAKTUBHBIE (POPMBI OOyUEHUS.

TpaguunoHHbIe JIEKIMH M NPAKTHYECKHE (CEMHHAPCKHE) 3aHATHUS C UCIIOJIb30BaHUEM
COBPEMEHHBIX UHTEPAKTUBHBIX TEXHOJIOTHH.

Jlekums-quaaor — coaepkaHue MoJaeTcsl Yepe3 CEPUI0 BOIPOCOB, HA KOTOPHIE CTYIEHT
JIOJIKEH OTBEYATh HEMOCPEACTBEHHO B XOJI€ JIEKLIUU.

OnnaiiH-ceMMHAP — Pa3HOBUIHOCTh BEO-KOH(EpEeHIMH, IPOBEJCHUE OHJIAItH-BCTpEY MU
npe3eHTauuii dyepe3 MHTEpHET B peXUME peanbHOro BpeMeHH. Kaxaplii U3 Y4aCTHHUKOB
HaXOJUTCsSl Y CBOEr0 KOMIIbIOTEpa (CpelCcTBa CBSI3U), a CBA3b MEXAY HUMHU IOJIJEPKHUBAETCS
yepe3 VHTepHET mOCpeACTBOM 3arpy:KaeMoro MpUJIOKEHUs, YCTAHOBJICHHOI'O Ha KOMIIbIOTEpE
Ka)KIOr0 y4aCTHUKA.

Bungeoxondepenuusi — ceanc BuueokoHgepenucssizu (BKC) — 310 TexHomorus
MHTEPaKTUBHOI'O B3aUMOJCHUCTBUS JIBYX U 0oJiee yUaCTHHKOB 00pa30BaTEJILHOrO Ipolecca A
oOMeHa nHpopMalueil B pealbHOM peKUME BPEMEHH.

Buaeo-jieknus — cCHATas Ha KaMepy COKpallleHHas JIeKIHsl, JOMOoJIHeHHast poTorpapusMu
U CX€MaMH, WITIOCTPUPYIOLIAs 10/IaBaeMblii B JIEKLIUN MaTepUal.

TexHoJIOrUsl 3JeKTPOHHOr0 o0O0y4eHMs (peajau3yeTcss NpU IOMOIIM 3JIEKTPOHHOM
oOpazoBatenbHoil cpenpl COI'Y mnpu wucnons3oBanuu pecypcoB OBC, mnpu mnpoBeneHun
aBTOMATU3UPOBAHHOI'O TECTUPOBAHUSA U T. 11.).

TBopueckoe 3ajaHue COCTaBIsET cojJiepKaHue (OCHOBY) JIFOOON MHTEPAKTUBHOM (HOPMBI
OpOBEIEHUS  3aHATHA. BbimonHeHWe  TBOpYecKMX  3aJjaHMi  TpeOdyeT OT  CTyJAeHTa
BOCIPOM3BEICHUS TOJYyYeHHOU paHee nH(popMaluu B hopme, orpeessieMoi pernojaBaTesieM u
TpeOyroleil TBopueckoro mojaxoxa: 1) moabopka NPUMEPOB U3 MPaKTHKH; 2) MHoA00OpKa
MaTepuaa o oInpee’IeHHON npobiieme;

IIy6simuHas npe3eHTALUS NMPOEKTA - caMblil 3P PEKTUBHBIN crIOCOO JOHECEHUsT BaKHOM
uH(poOpMaluu MpU MyOJUYHBIX BHICTYIUIEHUAX. Cralg-npe3eHTaluuu MO3BOJISIOT 3(Q(EKTHO U
HarJIsIIHO MPEJCTaBUTh COAEPIKaHUE, BBIIEIUTD U MIPOMILTIOCTPUPOBATH COOOIIECHHE.

NuTepakTHBHAsA JIeKIUsl TMpEACTaBIseT cOOON BBICTYIUIEHHE IpENnojaBareis mepen
ayJUTOpUN CTYJEHTOB C IPUMEHEHHEM CIEeAYIOIIMX HWHTEPAKTUBHBIX (OpPM OOYyUYEHHS:
1. ynpaBnsiemast AMcKyccus Wi Oecena; 2. IEMOHCTpaIUs ClaiifioB WM y4eOHBIX (UIBMOB; 3.
MO3TrOBOH IITYpM; 4. MOTHBALIMOHHAS PEYb U JIp.

Pa3paboTka npoekTa 1o3BoisieT y4aCTHUKAM MBICIIEHHO BBIMTH 3a MPEIENbl ayJUTOPHH
U COCTaBUTh MPOEKT CBOUX JEHCTBUH MO 0O0CYKJaeMOMYy BOINPOCY YUYaCTHUKH MOTYT
o0paTUThbCsl 3a KOHCYJbTallMell, JOMOJHUTENbHON JHUTepaTypodl B CHENHATU3UPOBAHHbBIE
yupexaeHus, OMOINOTEKH U T.JI.

IIpoOsiemHOe 00yueHue - TOMCK OTBETOB HA BOMPOCHI IO TEME.



7. YueOHO-MeTOANYECKOe 00ecnieYeHHe CaMOCTOSITeIbHOI padoThI

CamocTtosTenpHas padoTa 00y4YarouIuXcs sBISETCS OJHUM M3 BUIOB YU4COHBIX 3aHSTHI.
CamocTosTenbHas paboTa IPOBOJUTCS C LIEIBIO:

— CHCTEMaTH3allu{ M 3aKPETUICHHsI MOTyYSHHBIX TEOPETHUECKUX 3HAHUHM U MPaKTHUECKUX
YMEHHM 00y4aroIuXcsl CTYACHTOB;

— yriyOJeHHs U pacIIMPEHUs] TEOPETHUECKUX 3HAHUM;

— (opmupoBaHHs YMEHUN HCIONB30BAaTh HOPMATUBHYIO, IPAaBOBYIO, CIIPABOYHYIO
JOKYMEHTAIUIO U CHICIUATBHYIO IUTEPaTypy;

- (GOpMHUPOBAHUS CAMOCTOSITEILHOCTH MBIIUIEHUS, CHOCOOHOCTEM K CaMOpa3BUTHIO,
CaMOCOBEPILEHCTBOBAHHUIO U CAMOpPEaIN3allnu;

— Pa3BUTHUSA UCCIIEOBATEILCKUX YMEHUM.

K Bumam camocTosTenbHOH paOOThl MPU U3YyYEHHH JAHHOM AMCUUIUIMHBI OTHOCHTCS:
HaIMCaHue JI0KJIa/10B, 3cce, MOATOTOBKA MPE3EHTAIUI, CAMOCTOATEIbHOE U3YyUEHHE JIUTEPATYPHI
0 TEME M COCTaBJIEHHWE IO HEH KOHCIEKTOB, pabdoTa CO CIPAaBOYHBIMH MaTepUaniaMu
(TEpMUHOJIOTUYECKIMMH U UHBIMH CJIOBAPSIMU, SHIUKIIONEAUIMU) U T.1.

Tembl 1 popMBbI BHEAYTUTOPHON CAMOCTOSITETILHON PabOTHI, €€ TPYAOEMKOCTh COIEPKATCS
B pazjene 5, Tabu. 5.1.

MeTtoanyeckie peKOMEHIalUH 110 TUCIUITIIMHE TPUIararoTCs.

8. OneHouHbIE CpeICTBA ISl TEKYIIEr0 KOHTPOJIsI yCIIeBAeMOCTH,
PYOe:KHOM ATTeCTAIMN U MPOMEKYTOYHOM ATTECTAIUM 110 UTOraM OCBOCHUS
JTUCIHHUIITNHEI

Pabouass mporpamma mnpenycmMarpuBaeT IpPOBEAECHUE JIEKIMOHHBIX U JIADOPaTOPHBIX
3aHATHM, a TaKXkKe CIeAylollue BHJbBl pPabdOT: CaMOCTOATENbHYIO paboOTy CTYIEHTOB IO
NOJArOTOBKE YCTHBIX COOOIEHUM, HANUCAHWIO JOKJIAJ0B, IOATOTOBKY IpE3eHTaluil U
00CyX/1eHUH 110 TeMaM JUCHMILUIMHBI - padOTy B aKTUBHON M HHTEPAKTUBHON (opMax.

Pabouas nporpamma npeanosaraer TEKyIui 1 IPOMEKYTOUHBIA KOHTPOJIb 3HAHUH.

Texywuii KOHMPOL — 3TO HENPEPBIBHO OCYILECTBIAEMbII MOHUTOPUHT YPOBHS YCBOEHUS
3HaHUW W (OPMUPOBAHMS YMEHHMH U HABBIKOB B TEUYEHHE CEMECTpa WM Y4eOHOro roja.
Texymuii KOHTPOJIb 3HAHUM, YMEHHUIM U HaBBIKOB CTY/IEHTOB OCYIIECTBIISIETCS B X0/€ y4EOHBIX
(ayAMTOpHBIX) 3aHATHM, NPOBOJMMBIX IO pacnucanu. dopmMamMu TEKYyLIEro KOHTPOJSA
BBICTYNAIOT ONpPOCHl Ha 3aHATUAX C ILIE€JbI0 NMPOBEPKU HATMUUSA 3HAHMHA, HEOOXOJUMBIX IS
YCBOEHUSI HOBOTO MaTepHaia WiN JUIsl BBISICHEHUS CTEIIEHU YCBOCHHMSI M3JI0’KEHHOTIO MaTepuana.

Pybesxcnviti konmpons OCYIIECTBISIETCS MO OKOHYAHMM M3Y4EHHUs MaTepuaja MOAYNs B
3apaHee YCTaHOBJIEHHOE BpeMs. PyOexHbII KOHTpPOJb NPOBOAMTCSA C LENbIO ONpEAEICHHUS
KayecTBa YCBOEHHMs Marepuajga y4eOHOro MOAyJs B ILeJoM. B TedyeHume cemecTpa Takue
KOHTPOJIbHBIE MEPONPUATHUS IPOBOASATCS 110 TpauKy.

3aganus 1/ CAMOCTOSATEILHOM PaGoThI

IlepeyeHb TeOpeTHYECKUX BONIPOCOB M MHBIX 3aJaHUI 1O

HaumeHnoBanme TeMbl .
CAMOCTOSITeJIHOM padoTe CTYICHTOB

OnepaTtopsl B BEKTOPHBIX [TomoxxuTenbHbIE, MOPSAKOBO OTPaHUYCHHBIE, PETYJIISIPHBIE,
peleTkax Ma)XOpPHpPyeMbIe ONIepaTophl B BEKTOPHBIX perreTkax. [Ipumep
Kamnnana. Teopema Kantoposuua. Teopema Pucca-KaToposuua.

IIpocTpancTBO peryasipHbIX [opsimkoBBIe CBOMCTBA IPOCTPAHCTBA PETYIISAPHBIX OMIEPATOPOB.
onepaTopoB. IIpumeps! 1 koHTprpUMEPEL. [opsAaKOBO HENMPEPHIBHBIE ONIEPATOPHI B
BEKTOPHBIX pemeTkax. TeopeMbl OracaBapsl 0 MOJIOCE MOPIKOBO
HENpPEepBIBHBIX ONEPaTOpOB U TeopeMa Bekciepa o mpomonKeHHH Mo
MOPSAAKOBON HEMPEPHIBHOCTH.




IlopsinkoBo HenpepbIBHBIE
oneparTopsl.

[Ipumepsl MOPSAIKOBO HEMPEPHIBHBIX onepaTopoB. [lonoca nopsakoBo
HEINPEPBIBHBIX onieparopoB. Hocurens u HyneBoe sapo
MOJIOKUTENBHOT 0 oneparopa. Teopema Mocuasl — XprouTTa 11t
MOJIOKUTENBHBIX orepatopoB. Oneparopsl Marapam. Teopema Tuma
Pagona—HukoauMa 117151 TOJIOKUTENBHBIX OTIEPATOPOB.

HNcyucnenue nopsigkoBo
OrpaHHYeHHBIX 0NEPaTOPOB.

PerynspHeie v nopsiAKOBO orpaHUYeHHbIE oniepaTopbl. Teopema Pucca
— KanropoBuua. ®opmysibl HCUUCICHUS B IPOCTPAHCTBE PETYIISIPHBIX
onepatopoB. OCKOJIKU MOJIOKUTEIBHBIX ONIEPATOPOB.
[IpoexkTrpoBaHNe MOIOKHUTEIHHOTO OIEpaTopa Ha pa3IMIHbIEe TIOJIOCHI.

Pemerounnie ®daxTop-pemerkn. Opromopdu3mMbI U BX CBOWCTBa. Teopema Meiie.

roMoMop(pu3MblI. Teopema KyraTtenanse o xapakTepu3alu pemieTOUYHbIX
TOMOMOP(HU3MOB.

IIpoxoskenue Teopema Xana-banaxa-Kanroposuua u ee obprnmenue. Mcuncnenue

MOJIOKUTECJIbHBIX OIIEPATOPOB.

ONOpHBIX MHOKeCTB. Kpaitnue nponomkenus. Teopema Jlunerkoro-
[Tnaxku-Tomcena. [Ipogomkenne pemeToYHbIX TOMOMOP(HU3MOB.
ITponomkeHue NopaIKOBO HEMPEPHIBHBIX OniepaTopoB. Teopema
Kantoposuua-Matteca-Paiita. [IpogomkeHne NonoKUTEIbHBIX
JMHEHHBIX OTIEPaTOPOB 0€3 YCIOBUS MOPSAKOBOM MOTHOTEHI.
060061eHue TeopeMsl xuncu Yena.

Ma:kopupoBaHHoOe
MPOJ0JIKEHUE JIUHEHHBIX
OIepaTopoB.

Koutpnpumepsl. MaxxopupoBaHHOE MPOIOJKEHUE TUHEHHBIX
OTepaTopoB 0€3 YCIOBHUS MOPSAKOBOH MOJTHOTH. BapuaHThl TEOpEMBbI
AbpamoBuya — Bukcerena.

KommnakTelie onepatops! B
0aHaXOBBIX pelIeTKAaXx.

IToanpocTpaHCTBO KOMIAKTHBIX OIEPATOPOB MEX Iy OaHAXOBBIMU
pelreTkaMu (¢ oTepaTopHOil HOpMOit) 0Opa3yeT OaHaXxOBY PEIIETKY B
TOM U TOJIBKO B TOM CIIy4ae, Korzia 001acTb onpeseneHus ectb L—
MIPOCTPAHCTBO, a 00JIACTh 3HaUYeHUH M-TipocTpaHcTBO. MOAyIh
KOMITAaKTHOT'O JITHEHHOTO OIlepaTopa: MpUMEpPhl U KOHTPIPUMEPHI.

CnekTpajnbHas TeopeMa
DpeiigeHTagus.

Crnen sneMeHTa. Psapl B BEeKTOpHBIX peleTkax. Teopema
Opeiinenrans. BekropHsle pemeTku co cBoicTBoM DpeiineHTtans

OnepaTtopsbl B 0aHAXOBBIX
peleTKax.

Jluneiinple onepatopsl B 0aHAXOBBIX pelleTKax. PerynsapHas Hopma
orepaTopa. Y CJIOBUS PEryJIIpHOCTH OFPaHUYEHHBIX 110 HOPME
oreparopos. PeryisipHble onepaTopbl B 6aHaXOBBIX PELIETKAX.
Pasznuunbie npumeps! u KOHTpHIpuMepsl. [Ipobiema onucanus nap
0aHaXOBBIX PEILIETOK, IPOCTPAHCTBO PETYIAPHBIX ONEPATOPOB MEXKILY
KOTOPBIMH SIBJISIETCS] 0aHaXOBOW pelIeTKOW. Pemerku peryispHbix
OIepaTopoB MEKAY OaHAXOBBIMU PELIETKAMH: IPUMEPHI U
KOHTPIIPUMEPBI.

@DYHKIHOHATbHBIE PelleTKH,
uaealbHble NPOCTPAHCTBA.

OKcTpeMallbHbIe U KBa3UIKCTpEMaIbHbIE KOMITAKThI. Teopema
Oracasapsl. [IpocTpaHCTBO pacuIMpPeHHBIX HEMPEPHIBHBIX (YHKLUI.

HHTerpajbHbIe onepaTopsl U
KpuTepuii ByxsaJjioBa.

Perynspubie nnrerpansnsie oneparopsl. Teopema I'pubanoBa.
Teopema ByxBanoBa 00 WHTErpabHOU TIPEACTABUMOCTH OTIepaTopa.

Meroauka ¢popMupOBaHHS Pe3yabTHPYIOLIEH OLIEHKHU

Taoauna 8.1
Jra | ®opma Kpurtepnu onennBanus (IpOUeHT 0T MAKCUMAJIBHOI0 KOJI-Ba 02J1710B)
I KOHTpOJIs 86-100 % ’ 71-85% 60-70% Memnee 60%
1. Texywuii konmponv (max 25 6annos 3a 1 mooynv)
7-8 GauioB 6—7 G6aiu1oB 4-5 Gamios 0-3 GaioB
ITocemenne CryzeHt nocetuin CryzaeHt nocetuin CryzaeHt nocetui CryzaeHt nocetui
3aHATHH ooutee 85% zansatuii | 71-85% 3ansaruii 56-70% 3auaTui MeHee 56% 3aHaThi




(max 8 6.)

9-10 GannoB 7—-8 banioB 6—7 banioB 0-5 6anoB

Texymas CTyaeHT aKkTUBHO CTyaeHT aKkTUBHO CryneHr CryneHt

pabota B paboTtaer Ha pabotaeT Ha HEJOCTaTOYHO HEJIOCTaTOYHO

TEUYCHHUE 3aHATHSX, 3aHATHUIX, XOPOIIO aKTHUBHO paboTaer aKTHUBHO paboTaeT Ha

MOy TIPEBOCXOIHO BEITIOJTHSCT 3a1aHUSI | Ha 3aHATHSAX, 3aHATHSX,

(max 106.) BEITIOJTHSIET BCE Tperno1aBaTes. YIOBIIETBOPUTEIBHO | HEYIOBICTBOPHUTEIBH
3aIaHus BEITIOJTHSCT 3aJaHUSI | O BBIOJHSIET
TperoiaBaTes. TpernoiaBaTes. 3aIaHus

npenojaBaTensl.
3/2 Ganna 2 bayia 1 6amn 0 6ayutoB

Hoxmnan, Tema noaHOCTHIO Tema B OCHOBHOM Tema yacTuyHO Tema He packpsiTa.

Mpe3eHTalus | pacKphITa. packpeiTa. Xopolee | pacKphITa. HeynoBnerBopurteins

(max 36.)/ IIpeBocxonHoe BIIAJICHUE Y IOBIETBOPUTENBH | HOE BIaJCHUE

OTIOPHBIN BIIAZICHUE MaTepHalIOM. o€ BJIaJCHHUE MaTepHaJIoM.

KOHCIIEKT MaTepHaIoM. Cpenuuii ypoBeHb MaTepHaJIOM. Henocrarounstit

(max 26.) Bricokuii ypoBeHb camocTosTeNIbHOCTH, | Hu3kuit ypoBeHb YpOBEHb
CaMOCTOSITENTFHOCTH, | JOTHIHOCTH, CaMOCTOSITENTFHOCTH, | CAaMOCTOSATEIFHOCTH,
JIOTHYHOCTH, apryMEHTHPOBAaHHOC | JOTHYHOCTH, JIOTHYHOCTH,
apryMEHTHPOBAaHHOC | TH. XOPOUINA CTHIh | apryMEHTHPOBAHHOC | apryMEHTHPOBAHHOCT
TU. [IpeBOCXOAHBIA | M3TIOKEHUS. TH. H.

CTHITh M3JIOKEHHUS. YnosnerBoputensH | HeymoBnmerBoputenb
BIi CTHIIb HBII CTHIIb
U3JI0)KEHUSI. U3JI0KEHUSI.
2. Pybexcnoiii koumponw (256. 3a 1 mooynv)
22-25 GayuioB 18-21 Gamn 14-17 Gayuios 0-13 GannoB

Kontponbnaa | IlpaBuibHO IIpaBunbHO 3amanus 3aaHus BBITIOTHEHBI

s pabora BBITOJIHEHBI BCE BBINOJIHEHA BBITIOJIHEHBI O0JIee MeHee 4eM
3alaHus. OoJibIIast 4acTh YyeM HaIOJIOBUHY. HAIlOJIOBHHY.
IIponemoncTpupoBa | 3aJaHuid. IIpucyrcrByroT IIponemoncTpupoBan
H BBICOKHI ypoBeHb | [IpucyTcTByIoT CEepbE3HBIC OMIMOKU. | HEYJOBJIETBOPHUTEIbH
BIIQJICHUS HE3HAYHTEIEHBIC [IpogemoHCTpHpOBa | BIif YPOBEHB
MaTepHATIOM. OIITNOKH. H BIIAJICHUS
[posBieHsI [IpogemMoHCTpHPOBa | YIOBIECTBOPUTEIBH | MaTEpUAIIOM.
TIPEBOCXOTHBIC H XOPOIIHU YPOBEHb | BIf YPOBEHB [IposBieHsI
CIIOCOOHOCTH BIIAJICHUS BIIAJICHUS HEIOCTaTOYHBIE
TIPUMEHSTh 3HAHUS MaTepHAIIOM. MaTepHAIIOM. CIOCOOHOCTH
U YMEHUS K [IposiBieHbI [IposiBiieHbI HU3KKE | TIPUMEHSTH 3HAHUS U
BBITTOJIHEHHIO cpemqHue CIIOCOOHOCTH YMEHHUS K
KOHKPETHBIX CIIOCOOHOCTH MPUMEHSTh 3HAHUS BBITIOJTHEHUIO
3aJaHUH. MPUMEHSTh 3HAHUS 1 YMEHUS K KOHKPETHBIX

Y YMEHUS K BBITIOJTHEHHUTO 3a/IaHUH.
BEITIOJTHCHHIO KOHKPETHBIX
KOHKPETHBIX 3aJaHHH.
3aJaHUMN.
3. Umoeosvlii KOHMPObL NO OUCYUNTIUHE
43-50 GaymtoB 3642 6amna 28-35 GamioB 0-27 6anmoB

DK3aMeH/3a4
er

JlaH MOJIHBIH,
Pa3BepHYTHIH OTBET
HA TTOCTABIICHHBIN
Bompoc. OTBer
dbopmynupyetcs B
TEPMHUHAX HAYKH,
H3II0KEH
JIUTEPATYPHBIM
SI3BIKOM, JIOTHYEH,
JIOKa3aTeJeH,
JEMOHCTPHUPYET
ABTOPCKYIO
MO3ULUIO CTYJEHTA.

JlaH moyiHBIN OTBET
HAa TIOCTABIICHHBIN
BOIIPOC, IOKA3aHO
yYMEHHE BBIIEINUTh
CYIIIECTBEHHBIE U
HECYIIECTBEHHBIC
TIPU3HAKH,
TIPUYHUHHO-
CIIEJICTBEHHBIC
cBs3u. Ho
JIOTTYIEHBI
HE3HAYUTEJbHbIE
OIMOKH,
HCTIPaBJICHHBIC
CTYJEHTOM C

JlaH HeTOCTaTOYHO
TOJIHBIN OTBET.
CryneHt He
crocobeH
CaMOCTOSITENHHO
BBIJIEJIUTH
CYIIECTBEHHBIC U
HECYIIIECTBECHHBIC
MPU3HAKH U
MPUYHHHO-
CJIEJICTBEHHEIE
cBsa3u. PeueBoe
odopmiienne
TpeOyeT MOIPaBoK,
KOPPEKITHH.

He monydens! oTBeTH
110 0a30BBIM
BOIIpOCaM
IACIUIIIAHBI WIIA
JIaH HETOJIHBINA OTBET
1 JIONYIIEHBI TPyObIe
omnoOku. Peun
HETpaMOTHAas.
YTouHsroniye
BOTIPOCHI
MperoiaBaTess He
MIPUBOJSAT K
KOPPEKINH OTBETa
CTYAICHTA HE TOJBKO
Ha [OCTaBJIEHHBIN




MIOMOILBIO BOIIPOC, HO U Ha
«HABOJAIINX JIpyTHE BOIPOCH
BOIIPOCOB JTUCTIUTUTAHBL.
TpernoiaBaTes.

CTyaeHTbI, TOYYUBIINE B X0JI€ TEKYIIETO U pyOekHOTO KOHTpOoIst 56-100 6amios,
ABTOMATHUYECKHU MOITYYAIOT «3a4eT» WIM COOTBETCTBYIOIIYIO IIKAJIE YK3aMEHAIMOHHYIO OLICHKY.
PesynpTHpyromas oneHka ckiaasiBaeTcs o cootBeTcTBYoelH bPC dhopmyie.

Bonpocs! 111 NOATOTOBKHU K 3K3aMeHY:
1.BektopHble pewieTku: ompeneneHue, mnpumepsl. [loaperierku, wugeanbl, IOJIOCHI.

[TopsinkoBass CXOAMMOCTb M CXOIUMOCTB C peryisaropoM. Ilopsnkoseie eaununb, M-
HOPMBI.

2.1loxynpocTele M KOHEYHOMEpHBIE BEKTOpHBIE pemieTkd. llopsakoBo 3aMKHYyTbIE
MHOKECTBA U MOPSAIKOBAas TONOJIOTUS.

3.PaBHOMEpHO 3aMKHYThIE€ MHO>KECTBA U OTHOCUTEJIbHO PABHOMEPHAs TOTIOJIOTHSL.

4.1TonHble M curMa-nosaHsle pemweTku. Onpenesnenus, IpUMeEpbI.

5.TlopsinkoBast OJHOTA JIEOETOBBIX IPOCTPAHCTB U MOHATHE JIN(TUHTA.

6. PaznoxeHune BEKTOPHON peleTKy Ha nojiockl. CoeAMHEHHE.

7.1lononHenue BeKTOpHOH pemieTku. Teopema MakHuia o monojiHeHUU. byneBbl anreOpsl.
Teopema CroyHa.

8.Cunen anemenTa. Psibl B BEeKTOpHBIX penieTkax. Teopema @peiineHTans.

9.BekTopHbIe penieTku co cBoiicTBoM DpelinenTas.

10. CnekTpasibHass Teopema JJil CaMOCONPSIKEHHBIX ONEpPaTopoB B TUIbOEPTOBOBM
IIPOCTPAHCTBE.

11. OkcTpemanbHble W KBa3HIKCTPEMAJIbHbBIE koMmnakTel. Teopema OracaBapsl.
[TpocTpaHCTBO pacIMPEHHBIX HEMPEPHIBHBIX (DYHKITHIA.

12. UneansHble (QYyHKLIMOHANIbHBIE MPOCTpaHCTBA. [IpocTpaHCTBO ¢ Mepoil co cBOilcTBOM
npsAMoii cyMMbl. BekTopHas pemerka usmepumsix 1o Jledery pyHkimii.

13. IlpencraBienre BEKTOPHOM pELIETKU B BUAE PYHKIIMOHAIBHON PELIETKH.

14. In3pIOHKTHOE HCYMUCICHHUE TIOJIOKUTENBHBIX —orepaTopoB. @Dopmynsl  Hamuoku.
OCKOJIKH MOJOXKHUTENbHBIX OIEpaTOPOB.

15. Bepx-BHU3 ~ TeopeMbl  JUIsl  TOJIOKHUTENBHBIX  omeparopoB.  IIpoextupoBanue
IIOJIOXKUTENBHOIO OIIEpaTOpa Ha Pa3In4HbIE MTOJIOCHI

16. Pemerounsie romomopdusmsl. @akrop-pemietkn. OpToMop(U3MbI U UX CBOKCTBA.

17. Teopema  Meiie. Teopema Kyrarenaa3ze o0  XapakTepusalud  pEIIETOYHBIX
roMoMop(hu3MoB

18. daxTop-pemerku. PaBHOMEpHO 3aMKHYTpbIe oapemeTky f-anreGpsl ¢ eneHuneit

19. Teopema Xana-banaxa-KantopoBuua. IIpomomkeHrne MOJOKUTEIbHBIX OMNEPATOPOB.
Hcuncnenne onmopHbIX MHOKECTB.

20. Kpaiiane nponomkenus. Teopema JIunernkoro-Ilnmaxku-Tomcena.

21. Ilosmoca TOPSAKOBO HENPEPBIBHBIX omneparopoB. Hocurens wu HYJIEBOE SJIPO
MOJIOKUTENBHOrO  omneparopa. Teopema Mocunel — XbprouTra I IIOJOKUTEIBHBIX
onepatopoB. Omnepatopel MarapaMm. [Ipumepsl. Ilonoca mopsakoBO HENpepbIBHBIX
OIIEPATOPOB.

22. Teopema Kanroposnuya-Marreca-Paiita




23.

IOJIOXKHUTCIBHOI'O

[Tonoca mopsAnKoBO

HENPEPBIBHBIX

OIIepaToOpOB.

Hocurens

U HyJIeBoe SApO

oneparopa. Teopema Mocuapl — XpHOWUTTA I MHOJIOKUTEIBHBIX

oneparopos. Oneparopsl Marapam. [Ipumepsi.

24.
25.

HOpME U ¢ perynsaropoM. [Ipumepsl 6aHaxOBbIX PEIIETOK.

26.

0aHaXOBHI PEIICTKU.

27.

Perynsipuple W mpeaperyisHble ONepaTopsbl

B 0aHaxOBOH pelleTKe.

Teopema tuna Pagona—Hukoauma Jist ONM0KUTENBHBIX OIEPAaTOPOB.
HopmupoBannsle pemerku. Teopema Amemuun. banaxoBel pemeTku. CXOAMMOCTH I10

HOpHI[KOBO HCIIPEPBIBHBIC, IIOPAAKOBO IIOJIYHECIIPEPBIBHBEIE W  MOHOTOHHO IIOJIHBIC

[Tpobema

Makopanuy. KoMmakTHbIe 1 ¢1a00 KOMITAKTHBIE OTIEPaToOphbl B 0aHAXOBOH peleTKe.

28.
JukcMmbe.
29.

M-npocTpaHcTBa.
30.

Teopema Kakyranu o npeacraBnenuu Lp-npocTpaHCTB.

[TopsinkoBast monHoTa mpoctpaHcTBa C(Q). I'mmepcTroyHoBBI mpocTpancTBa. Teopema

M-npocrtpancta u Lp-npocrpancrsa. Teopema Kpelinos—Kakyranu o xapakrepusanuu

31. Perynsipubie uHTerpaibHeie omnepatopsl. Teopema ['pubanoBa. Teopema byxBanoBa 00

HHTeraHLHOﬁ npeacTaBUMOCTH OII€paTopa

32.

[IpocTpaHcTBa €O CMENIaHHOM HOPMOIA.

33. IIpeacrapiustolue Mephl U J€3UHTETPUPOBAHUE.

34.

[Monoca niceBaonHTEOpaIbHBIX onieparopoB. Teopema Cypypa.

IMoka3aTenu U KpUTEPUH OLIEHMBAHUS KOMIIETEHIUH HA PA3JIMYHBIX ITANax UX
(¢opMupoBaHusi, onucaHue MIKAJ OLleHUBAHUSA

YpoBenb chopMUPOBAHHOCTH KOMIIETCHIM A

«MUHUMAJbHBII
YPOBEHb
He JIOCTUTHYT»
(MeHee 56 0a/1/10B)

«MuHHUMAJIbLHBIA
YPOBEHb)»
(56-70 6an10B)

«CpenHuii ypoBeHb»
(71-85 6a10B)

«BbIcOKMii ypOBEHbY»
(86-100 6am10B)

Komnemenyuu ne

Komnemenyuu

Komnemenyuu

Komnemenyuu

cpopmuposaniv. cpopmuposativi. chopmuposativ. cpopmuposanbi.
3HaHusA  OTCYTCTBYIOT, | ChopMupoBaHEI 3HaHUA oOmpHeIe, | 3HaHUSA TBEpJEbIE,
YMEHHS M HaBbIKU HE | 0a30BbIe CTPYKTYPBI | CHCTEMHEIE. apryMEHTHPOBAaHHbIE,
c(hOpMHUPOBaHBI. 3HAHUU. Ymenus HOCST | BCECTOPOHHUE.
YmMmenus ¢pparMeHTapHbl | pernpoayKTUBHBIHN YMmenus YCIIeTITHO
u HOCSIT | Xapakrep, MIPUMEHSIOTCS K
PENPOAYKTHBHBIH MPUMEHSIOTCS K | PEIICHHUIO KaK TUITOBBIX,
XapakTep. PEIICHUIO TUTIOBBIX | TAK W HECTaHAAapPTHBIX
HeMoHCTpUpyeTCs 3a1aHUM. TBOPUYECKUX 3aJaHUM.
HU3KHAN ypoBeHb | JleMOHcTpupyeTcs HeMoHCcTpupyercs
CaMOCTOATEIbHOCTH JIOCTATOYHBIM  YPOBEHb | BBICOKHI YpOBEHBb
MPAKTUYECKOI'0 HABBIKA. | CAMOCTOSITEIIbHOCTHU CaMOCTOSITENIbHOCTH,
YCTOWYHUBOTO BBICOKAsI QallTUBHOCTH
MIPAKTUYECKOTO HABBIKA. | MPAKTHYECKOTO HABHIKA
OnucaHue KpUTEepUeB OLIECHUBAHUS
OO6yyvaromuiics OO6yuaromuiics OO6yyaromuiics OO6yuaromuiics
JIEMOHCTPUPYET: JIEMOHCTPUPYET: JIEMOHCTPHUPYET: JIEMOHCTPUPYET:




- CYIIIECTBCHHBIC | - 3HAHWS | - 3HAHUC W [TOHWMAaHUE | - riryookue,
mpoOensl B 3HAHHUAX | TEOPETUIECKOTO OCHOBHBIX  BOIPOCOB | BCECTOPOHHHUE u
y4eOHOro MaTepuaa; MaTepuana; KOHTPOJIUPYEMOTO apryMEeHTUPOBaHHbBIC
- JIOITYCKAIOTCS | - HETOJIHBIC OTBETHI Ha | 00beMa MPOrPaMMHOTO | 3HAHUS MPOTPAMMHOIO
MPUHLIUITHATEHEIE OCHOBHBIE BOTIPOCHI, | MaTepuana; MaTtepuana,;
OImMOKYW TIPH OTBETE HA | OMMOKM B  OTBETE, | - TBEpAble  3HAHWS | - TOJHOE ITOHMMAaHHE
OCHOBHBIE BOIIPOCHI, | HEOCTATOUHOE TEOPETHUUECKOIO CYIIHOCTH u
OTCYTCTBYET 3HaHUE W | IOHMMAaHHE CYIIHOCTH | MaTrepHaa. B3aMMOCBSI3U
MOHWMaHWE OCHOBHBIX | M3JIaraeMbIX BOIIPOCOB; | -CITOCOOHOCTH paccMaTprUBaeMbIX
MOHATUN M KATETOPUH; | -  HEYBEpEHHBIC W | YCTaHABIUBAaTh U | IPOIICCCOB M SIBJICHUM,
-HCTIOHUMAaHUE HETOYHBIC OTBETHl Ha | OOBACHSITH CBSI3b | TOYHOE 3HaHUE
CYIITHOCTH JIOTIOJTHUTENbHBIE MPAaKTHKA © TEOPHH, | OCHOBHBIX TIOHSATHA B
JTOTIOTHATENBHBIX BOTIPOCHI; BEISIBIIATD pamMKax 00CYyKIaeMbIX
BOIIPOCOB B  paMKax | - HEJ0CTAaTOYHOE | MPOTUBOPEYHS, 3aJlaHui;
3aTaHWH; BII/ICHHE JINTEPATYPOH, | TPOOIEMBI u|- CITOCOOHOCTH
- OTCYTCTBHE YMEHHS | peKOMEHIOBaHHON TEHACHIINN Pa3BUTHUS, yCTaHaBIUBAaTh u
BBITIOJIHSTh IPOrpaMMOit - MIPaBUJILHBIC U | OOBACHSTH CBSI3b
MPAKTHUECKUE 3aJaHus, | JUCIUIUINHBI, KOHKPETHEIE, 0e3 | IPaKkTUKK U TCOPHUU;
MpeTyCMOTPEHHBIS - ymeHue 0e3 TPyOBIX | TpyOBIX OmuooK, | - JIOTUYECKH
IPOrpaMMOit OIIOOK peuiaTh | OTBETHI Ha | mocyenoBaTeIbHbBIC,
JUCIUILTUHBL; MPaKTUYECKUE 3aJ[aHMs, | TOCTABJICHHBIC CoJIepKaTelIbHbIE,
- OTCYTCTBHE | KOTOPHIC CIIeTyeT | BOMPOCHI; KOHKpETHBIE u
TOTOBHOCTH BBITIOJTHUTB. - YMEHHEe  pemaTh | NCYEPIHIBAIOIINE
(cnocoOHOCTH) K MPaKTUYECKUE 3aJlaHus, | OTBETHI Ha BCE 3a/IaHUs,
MUCKYCCUA W HU3KYIO KOTOpBIC clenyer | a TaKxke
CTETIeHh KOHTAKTHOCTH. BEITIOJTHUTB; JIOTIOJTHUTENNbHBIE
- BJIAJICHUE OCHOBHOH | BOIIPOCHI
JTUTEPATYPOH, 9K3aMEHaTOPa;
PEKOMEHIOBaHHOH - yMEHHE  pemaTh
MPOrpaMMOit MIPAKTHYECKUE 3a/IaHNUS;
JIMCIUATUIMHEI; - cBOOOIHOE
- HaJIM4Yre COOCTBEHHOH | MCITOJIb30BaHUE B
000CHOBaHHOM OTBETax Ha BOIPOCHI
MTO3UIUH 1o | MaTepHUaIoB
00Cy)IaeMbIM PEKOMEHIOBAaHHON
BOTIPOCAM. OCHOBHOW u
Bo3MOXHEI JOTIOJTHUTEJILHOMN
HE3HAYMUTEIIbHBIC JIUTEPaATYPBHI.
OTOBOPKH ¥ HETOUHOCTHU
B PacKpBITHH
OTIEIbHLIX MOJIOKEHUHN
BOTIPOCOB,
MIPUCYTCTBYET
HEYBEPEHHOCTH B
OTBETaxX.
Ouenka Ouenka Ouenka Ouenka
«HEYIOBJIETBOPHUTEIb | «YIOBJIETBOPUTEIBHO | «XOPOIIO» / «3aUTEHO» «OTIHIHOY» /
HO» /He 3aYTeHO » [ «3a4TEHO» «3a4TEHO»

9. YueOHO-MeTOAUYeCKOEe U MH(OPMAIITMOHHOE 00ecneyeHHne TUCIMITHHbI

a) Ocnosnas numepamypa




1. Kanroposuu JI. B., Akunos I'. 1. ®yaknmonansabiii aHanmu3.—CI16.: HeBckuii quanekr,
BXB-Ilerepoypr, 2004.—816 c. https://booksee.org/book/443508

2. Kycpaes A.I'. Maxopupyemsle onepatopsl. M.: Hayka, 2003. 519 c.

3. Aliprantis C.D. and Burkinshaw O. Positive Operators.- New York: Academic Press,
1985.

0)/lononrnumenvnan tumepamypa

4. Axwunos I'.Il., Kyrarenaaze C.C. YnopsiioueHHbI€ BEKTOPHBIE TPOCTPAHCTBA.
HoBocubupck: Hayka, 1978. -368 c. https://ru.b-ok.com/book/2410154/d03585

5.  bupkrog I'. Teopus pemerok.-M.: Hayka, 1984.-568 c.
https://booksee.org/book/439805

6.  Buagumupos J[.A. Teopus OyneBbix anredp. — CII6.: u3a-Bo C.-IlerepOyprckoro
yausepcuteta, 2000.- 616 c. https://booksee.org/book/440902

7. De Pagter B. f-Algebras and Orthomorphisms, PhD, Leiden1981.

Kopotkos B.b. UnTerpansuslie oneparopsl. HoBocubupcek: Hayka, 1983. 224 c.

9.  Kycpaes A.l'., Kyrarenanze C.C. CyonuddepenuanbHoe HCUUCICHHUE: TEOPUS U
npuwi.—M.: Hayka, 2007.-560c.
https://www.researchgate.net/publication/301323081 Subdifferencialnoe iscislenie Te
oria_i_prilozenia

10. Cuxopckuii P. Bynesl anredpsl. M.: Mup, 1969. 375 c.
https://www.studmed.ru/sikorskiy-r-bulevy-algebry fa39ab1{362.html

11.  Halmos P. Lectures on Boolean algebras. Toronto, 1963.

12. Lacey H.E. The Isometric Theory of Classical Banach Spaces.- Berlin etc.: Springer-
Verlag, 1974.- 247p.

13. Lindenstrauss J. and Tzafriri L. Classical Banach Spaces. Vol. 2. Function Spaces.-
Berlin etc.: Springer-Verlag, 1979.

14. Kanroposuu JI. B., Bynux b.3., [lunckep A.I'. @yHKIIMOHAIbHBIN aHAJIN3 B
MO yHOpsA04YeHHBIX TpocTpaHcTBax.-M.-J1.: 'octexuznat, 1950.-548 c.

15. Bynux b.3. BBeaenue B Teoputo MostyynopsioueHHbIX mpocTpancTB.-M.: TUOMII,
1961.-407 c.

16. Luxemburg W. A. J. and Zaanen A. C. Riesz Spaces. Vol. 1.- Amsterdam and London:
North-Holland, 1971.

17.  Meyer-Nieberg P. Banach Lattices.- Berlin etc.: Springer-Verlag, 1991. https://b-
ok.global/book/443295/2de5Sab

18. Schaefer H.H. Banach Lattices and Positive Operators.-Berlin etc.: Springer-Verlag,
1974.-xi+376 p.

19.  Schwarz H.-V. Banach Lattices and Operators.-Leipzig: Teubner, 1984.-208 p.
https://booksee.org/book/508770

20. Zaanen A. C. Riesz Spaces. Vol. 2. - Amsterdam etc.: North-Holland, 1983.
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B) JJIeKTPOHHbIe OuOJMOTeYHble cHcTeMbl, ¢ KoropbiMu Yy COI'Y wumeercs
AeHCTBYIOIIMI /10TOBOpP, COBpPeMeHHbI¢ MNpodeccHoHANbHbIEe 0a3bl, MH(pOpPMALMOHHBIE
CIIPABOYHbIE CHCTEMBI:

— eLIBRARY.RU [DnexTponHslil pecypc|: Hay4dHasi 3jekTpoHHas OubOnuortexa. — URL:
http://www.elibrary.ru.

— baza mannbix «9bC elibrary»: http://elibrary.ru

— M3narensctBO «HOpaiiT» [DAEKTPOHHBIN pecypc]: dIeKTPOHHO-OMOIMOTeYHas cucTeMa. —
URL.: http://biblio-online.ru.

- YuuBepcuteTckas Oubnmoreka online [DneKkTpoHHBI  pecypc]: DIEKTPOHHO-
ouommoteynas cuctema. — URL: http://www.biblioclub.ru.
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10. MaTepuajibHO-TeXHUYECKOe o0ecnedeHne TUCIUNINHBI

3aHATHS TO0 AWCHUILIMHE TPOBOAATCS B AYAHTOPHIX, 00CCIICUEHHBIX KOMITBIOTEPaMH,

MMEIOIIMMHM JOCTyN K ceTu HHTepHeT, WHTEPaKTUBHBIMM JOCKAMHU WU MYJIbTUMEIUINHBIM
000pyI0BaHUEM.
Jluyensuonnoe npoepammnoe obecneyenue:

1. Windows 10 Pro for Workstations, (Ne 4100072800 Microsoft Products (MPSA) ot

04.2016r);
2. Office Standard 2016 (Ne 4100072800 Microsoft Products (MPSA) ot 04.2016r1);
3. CHucTeMa moMcKa TEKCTOBBIX 3aMMCTBOBaHMN «AHTHIIIarnaT BY3y;

Ilepeuens 110 6 c60600HOM Oocmyne:
1. Kaspersky Free;
2. WinRar;
3. Google Chrome;
4. Yandex Browser;
5. OperaBrowser.



11. JIuct 00HOBJIeHHS/AKTyAIN3AIIUA
1. IIporpaMma akTyanu3upoBaHa.

BHecenHble n3MEHEHHs pAaCCMOTPEHBI M YTBEPIKJICHBI HA 3aCeIaHuM KadeIpbl
GbyHKIIMOHAIBHOTO aHanu3a u TuddepeHanbHbIX ypaBHEHUN

ITporoxoin Ne§ ot 27.03.2018 r.;
OnoOpeHbl Ha 3acejaHu| coBeTa (aKyJIbTeTa MAaTeMAaTUKU B MH()OPMAIIMOHHBIX TEXHOJIOTHI

(mpotoxois Ne 5 ot 30.03.2018 r.)

2. [TporpamMma akTyaau3upoBaHa.

BHeceHHble H3MEHEHMsI paCCMOTPEHBI M YTBEPIKICHBI Ha 3acelaHuM KadeIpbl
(GyHKIMOHATBHOTO aHaMM3a U AudhepeHInaIbHBIX ypaBHEHUH
[TpoTokon Ne8 ot 26.03.2019 r.;

OI[O6pCHBI Ha 3aCCJaHuHU COBECTA (1)8.Ky.]'ILTeTa MAaTEMAaTUKHU U I/IHq)OpMaI_II/IOHHBIX TEXHOJIOTHI

(mporokon Ne 5 ot 29.03.2019 1.)

3. [IporpamMma akTyanu3upoBaHa.

BHeceHHbIe N3MEHEHHs PACCMOTPEHBI U YTBEPIK/ICHBI Ha 3acelaHUU KadeIpbl
(GyHKIMOHATBHOTO aHaMM3a U AU HepeHInaNIbHBIX YpaBHEHHH

ITporoxoi Ne§ ot 24.03.2020 r.;
OnobOpeHsl Ha 3acelaHuy coBeTa (hakylIbTeTa MaTeMAaTUKU U HH(OPMAIIMOHHBIX TEXHOJIOTHMA

(mpotokon Ne 5 ot 27.03.2020 r.)



