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1. lean u 3aa49u JUCUMILJIUHBI
1.1 Heap aucuMmInHbl - (QOpMHpPOBAHHE KOMIIETCHIUHA B OOJACTH CaMOCTOSTEIHHOTO

OCYIIIECTBIICHUSI HAYYHO-HUCCIIEeI0BATEIbCKON JeSTEIbHOCTH B )yHIAMEHTAIbHON U TPUKIIATHON
MaTeMaTHke; (opMHUpOBaHHE y acHHpaHTa IIEJIOCTHOTO TPEACTABICHUS O MaTEeMaTUYECKHX
METOJIaX HCCIICJOBAHMUSI TEOPETHUYECKUX M NPUKIATHBIX 3a1ad, (OpPMUPOBAHUE HABHIKOB
UCCIICIOBAaHMS 3a/1a4 BBIMYKJIOTO aHAIM3a, SKCTPEMAIBHBIX 3a7ad; (opMHUpOBaHHE YMEHHHA U
HAaBBIKOB IIPUMEHEHHS] MAaTEMaTUYECKUX METOJIOB B IIPUKJIAIHBIX 3a/1a4ax.

1.2 Buab! 1 321244 po¢eCCHOHAIBHOM J1eSITeJIbHOCTH M0 JUCHUTIHHE:
Hayuno-uccienoBatenbekas JesTEIHOCTh B 00JIaCTH (PYHAAMEHTATBLHOW M TTPUKJIATHOM

MaTE€MaTUKHU, MEXaHUKH, €CTCCTBCHHBIX HAYK:

OCBOEHHUE OCHOBHBIX METOJIOB HAYUHBIX UCCIIEI0OBAaHUM,
OCBOCHME HOBBIX TEOPUI U IPUMEHEHHUE K IOCTPOSCHUIO MaTEMaTUYECKUX MOJEIIEH;
ydacTue B IPOBEACHUN MAaTEMaTUUECKUX UCCIEA0BaHUMN 110 3aJaHHON TEMaTHKE;
yuyacTue B 00pabOTKe MOJIy4YeHHbIX Pe3y/bTAaTOB HAayYHBIX MCCIIEJOBAaHUIM Ha COBPEMEHHOM
YPOBHE;
paboTa ¢ HayyHOM JIUTEPaTypOi C NCIOIB30BAHUEM HOBBIX MH()OPMAIIMOHHBIX TEXHOJIOTUH;
3HAKOMCTBO C OCHOBaMH OPraHU3alliy U IJIAHUPOBAHUS HAYYHBIX MCCIIEI0BaHUI;
ydyacTue B HH(OPMAIMOHHOM M TEXHMYECKOW OpraHu3allid Hay4yHbIX CEMHHApPOB MU
KOH(EepEeHIIN;
y4yacTHe B HalMCaHUM U O()OPMIIEHUN HAYUHBIX CTaTe U OTYETOB.

[IpenonaBaTenbckast 1€ TENBHOCTh B 00JIACTH MAaTEMATUKH, MEXaHUKHU, UH(POPMATUKHU:
HOArOTOBKA M IPOBEACHHWE Y4YEOHBIX 3aHATHMM B Y4eOHOM 3aBEJCHMM BBICLIETO
poEeCCHOHAIBHOTO 00pa30BaHUsI.

1.3 B pe3yabrare OCBOCHMSI JIMCUMIUIMHBI Yy OOy4Yalomuxcsl JOJKHBI ObITh

copMupoBaHbI ciieay0Ne KOMIIETEHIMH:

Kon 1 HauMeHOBaHHe KOMIICTEHIIUH IInanupyemsble pe3yJbTaTbl 00y4eHHS 110

®1roC BO AUCHUILINHE, Heo0XoAuMble 1151 (popMuUpOBaHUSs

KOMIIETeHIIUH
ITK-1 ['oTOBHOCTE ~ HMCHONBL30BaTh | 3HAET U IOHUMACT:
COBpPEMEHHbIE MaTeMaTHYeCKUe | — COBPEMEHHOE  COCTOSIHUE W TEHACHLUU
METO/IBI UCCIIEIOBaHMS pa3BUTHSA TEeOpUn muddepeHInaIbHbIX
mubdepeHIIMaNbHBIX ~ ypaBHEHUN | YPaBHEHUN W  BKJIIOYEHUM, JWHAMHYECKHUX
BKJIIOUEHUM, JUHAMHYECKHUX CHUCTEM, CUCTEMBI M ONTHMajJbHOro ympasieHus Kon
3a7]a4 ONTUMAJIbHOIO YIPABICHUS 31(IK-1)
— OCHOBHBIE IIPUHLIMIIBI UCCIIEIOBAHMS

T depeHIMaNbHBIX YPAaBHEHUHM U BKIIOUEHHH,
JUHAMUYECKHX CHCTEM M 3aJad ONTHMalIbHOIO
yrpasienus Kox 32(ITK-1)

Ymeer (cnoco0eH NPOIEeMOHCTPUPOBATH):

— TPUMEHSATh COBPEMEHHbIE METOJbl PpELICHUS U
MCCIIEIOBAHMUSI TG depeHIaIbHbIX
YpaBHEHUH W BKJIIOYEHHUM, JTUHAMUYECKHUX
CUCTEM WU 3aJa4 ONTHMAJIBHOIO YIPAaBJIEHUS
Kox Y1(IIK-1)

Baapeer:

— HaBblKaMM  BbIOOpa W HCIOJIb30BaHUS
5QGEKTUBHBIX ~ METOJOB  peIIeHus  3ajay
pa3aM4HON CII0)KHOCTH B oOnactu
TG depeHIaIbHbIX YpaBHEHUH,
JUHAMUYECKMX CHUCTEM U ONTHMAJIBHOTO




5

yrpasienust Kox B2(ITK-1)

[TIK-3 CrnocoOHOCTh OpPHEHTHUPOBATHCS

B CMEXHBIX pa3lienax Haykd, B
pazHoo0pazumn METOJ0JIOTUUECKUX
TIOJTXO/IOB K PCIICHHIO

npodecCHOHATBHBIX 3a1a4

3HaeT U MOHMMAET:

— OCHOBHBIE pa3JeNbl CMEXHBIX AWUCIMIUIMH, B
YaCTHOCTH MHOTO3HAYHOTO U BBIIYKJIOTO
aHanmsa, TEOpHUn (GyHKIIMOHATIBHO-
TudepeHnaIbHbIX YPABHEHUH U BKIIOUYEHHH,

byukunonaasHoro anaauza Kox 31(IK-3)

— pa3IuYHBIE METOABl M IOJXOABI K PEHICHUIO
OTHUX W TeX XKe 3aJa4, B TOM 4YHUCIE U3
cMmexHbIx obnactedd Hayku Kox 32(TTK-3)

Ymeer (crmoco0eH NpoeMOHCTPUPOBATD):

— TPUMEHATH pa3HbIE METOIbI M MOAXOJBI K
PCLICHUIO OJHUX M TEX JK€ 3aJa4 B 00JacTu

TG depeHIaIbHbIX yYpaBHEHUH,
JUHAMHYECKHX CHCTEM U  ONTHMAJIBHOTO
ynpasienus Kon Y1(ITK-3)

Baageert:

— HaBblKaMH o0TOOpa Hambonee 3P(PEKTUBHBIX
METOI0OB pELIeHUs1 NocTaBiieHHbIX 3a1ad Kon
B1(IIK-3)

1.4 CornacoBanue MeXIMCHUIUIMHAPHBIX CBfi3edl JAMCLUILUIMH, IPAKTUK, HayYHBIX
UCCIIEIOBaHUM, 00eCTIeYMBAIOIIMX OCBOCHHE KOMIIETEHIUH.

JucuunnuHa «BpInykisld aHamu3 B 3aJadax ONTHUMHU3ALMM» JIOTMYECKH CBs3aHa C
TaKMMH JUCLMIUIMHAMU, IPAKTUKAMHU, HAYYHBIMU UCCIIEIOBAaHUIMMU, KaK:

[IK-1 - JuddepenunanbHple ypaBHEHHs, TUHAMAYECKHE CHUCTEMbl M ONTHMAaJIbHOE
yIpaBJICHUE, Teopus ¢byHK1IHOHATBHO- AU DepeHInanbHbIX YPaBHEHHH, Teopus
(GyHKIIMOHAIBHO-AU(p G EepeHIINATbHBIX BKIIOUEHHUH 1 3ajaul yrpaBieHus, Teopust oToOpaskeHui
MOJIyYHOPSIIOYEHHBIX TIPOCTPAHCTB, MHOTIO3HAYHBINA aHAJIN3.

[IK-3 — Teopus QyHKIHOHATHHO-IU(D(PEPESHIINATBEHBIX YpaBHEHUH,
METO/bI (PYHKIIMOHAIBHOTO aHAJIN3A.

IIpuknanHeie

2. Mecto aucuuniaunsl B crpykrype OIl acnupaHTypbI:

JucuuruinHa «BeIMyKiblil aHanu3 B 3aadyax ONTUMHU3ALMKNY SBISETCS (aKyIbTaTUBHON
B yueOHOoM tuiane OIl mo nHampasnenwto mnoxaroroBku 01.06.01 MaremaTtnka M MexXaHUKa,
HarnpasieHHOCTh (mpoduinb) — duddepeHunanbHble ypaBHEHUs, TUHAMMYECKHE CHUCTEMBI U
ONTUMAJIBHOE YIIPABJICHHE

JucuumimHa «BeITyKIIbIN aHaIu3 B 33/1a4axX ONTUMU3ALMKWY U3y4aeTcs B 3 CEMECTpE.

3. O0béM U coaep:kaHue THCITUATITHHBI
3.1 O0beM QuCHUNITHHBI
Ounas popma oOydeHwus: 2 3.¢.
3aounas Gpopma oOyueHus: 2 3.e.



Ounas ¢popma | 3aounas Gopma
By yueOHol paboThl 06(};0{:;1:’1 06(]};::;1;;1
4acoB) 4acoB)
O01mast Tpy10€MKOCTh THCHUTITHHBI 72 12
Koumaxmnas paboma (no yueoHviM 3aHAMUAM) 22 4
Jlexmmm (J1) 10 4
ITpaktuueckue (cemunapckue) 3ausatus (113) 12 -
Jlaboparopusie 3anstus (JI13) - -
Camocmosmenvnas paboma (CP) 50 68
3auem
3.2 Coaepxanue Kypcea:
Ne Ha3Banue Bun yae6HO# paboTHI, yac. @OpMBI TEKYILETO
TC paszena/TeMsl (ouHasi/3a04Has) KOHTPOJIS
MBI
JI 113 JI3 CP
1. Tema 1. Hauana 2/- 3/- ) 10/14 WupuBunyanbHble
BBIMTYKJIOTO aHATN3a JIOMaITHUE 3a/1aHUS
2. Tewma 2. Boinmykiibie 2/1 3/- ) 10/14 NuausunyanbHble
IKCTPEMAIILHBIC 3a/1a4H JIOMAITHUE 3aTaHUS
3. Tema 3. 2/1 2/ ) 10/13 NuausunyanbHble
Koneunomepnas JIOMAITHUE 3aTaHHUS.
BBIMYKJIasi TEOMETPHUS KonTponbnas pabora
4, Tema 4. AnropuTMBI 2/1 2/ ) 10/13 NuauBunyanbHbIe
BBIMTYKJIOM JIOMaITHUE 3a/1aHUS
ONITHMHU3AIHH
5. Tema 5. Belnmykiibii 2/1 2/- ) 10/14 NuauBunyansHbIe
aHAJIN3 U JIOMaITHUE 3 TaHUS
SKCTpEeMalIbHBIE 3a/1a4H

Tema 1. Hayaja BbINYKJIOI0 aHAIN3A
Jlexnus. JIOKambHO BBITYKIIBIE IPOCTPAHCTBA U JBOMCTBEHHOCTh. BBINTyKiIble MHOKECTBA U
¢ynkuuu. Metpuka Xaycnopga. KacarenbHble KOHYChl. BBIMyKible MOTyHENpPEpbIBHBIE CHU3Y
¢yHkuu. HenpepblBHOCTh BBIMYKIBIX (QYHKIMH. OTAETUMOCTb BBIMTYKJIBIX MHOKECTB.

OTnenuMoCcTh  MHOXECTB B 0aHAaxXOBBIX  IPOCTPAHCTBAaX. Te€OpeMbl  OTIEIUMOCTH.

JIBOMCTBEHHOCTh BBINYKIBIX (yHKUMN. ComnpsbkeHHble (QYHKIMHU. BpluncieHne BBITYKIIBIX

o0onouek MHOXeCTB M (QyHKIui. [Ipou3BoaHbIE MO HANPABICHUIO Uil BBITYKIBIX (YHKIHH.

Cy6omuddepuunansuoe ucuncienue. [lomsipa MHOXKecCTBa.

IIpakTH4Yeckoe 3aHATHE.

1. Omnpenenenue J0OKaabHO BBIMYKJIOro mpocTpaHcTBa. [Ipumepsl. OnpeneneHue BBITYKIOTO

MHOYeCTBA. IIpMMepHI BBIMYKIIBIX MHOXKECTB B [R%, B ()yHKIIMOHAIBHBIX NPOCTPAHCTBAX.

Omnpenenenne BbIMYKION QYHKIIMH, CBOICTBA, HaATpaduK, IPUMEPHI.

3. Merpuka Xaycnopda. Omnpenenenue. [Ipumepbl HaX0XIeHUS PAacCTOSHUS MO0 Xaycaopdy
MeXIy MHOkecTBamu B R", B (QYHKIMOHAIBHBIX NPOCTpaHCTBaxX. Jlokasarh, dTO
MHOYECTBO BBITYKJIBIX 3aMKHYTBIX MHOKECTB 3aMKHYTO B MeTpuke Xaycnopda. BeiBectn
CIIEJICTBUS: a) MHOXXECTBO BCEX BBIMYKJBIX KOMIIAKTOB 00pa3zyeT MOJHOE METPUYECKOoe
IPOCTPAHCTBO C MeTpuKoi Xaycnopga; 6) COBOKYIMHOCTh BCEX BBIMYKJIBIX KOMITAKTHBIX
MOJIMHOXKECTB 33/IaHHOTO BBIMYKJIOTO KOMIIAKTa SIBISETCSI METPUYECKUM IMPOCTPAHCTBOM B
MeTpuke Xaycaopda.

N
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Brimykias 06ono4ka MHOKeCTB. ONpeIeuTh BHITYKIIYI0 000JI0UKY KOHKPETHBIX MHOKECTB
B R", B )yHKIMOHAILHBIX IPOCTPAHCTBAX.

KacarenbHble koHychl. OnpeeneHue, CBONCTBA, IPUMEPDI

Teopembl OTOENMMOCTH BBINYKJIBIX MHOXeCTB. OTIENIUMOCTh B KOHEYHOMEPHOM
npocTpaHcTBe. IIpuBecT NpuMep JBYX HENEpPeceKaroIMXcsl 3aMKHYTBIX MHOKECTB M3 R*,
KOTOPBIE MOKHO Pa3JeIUTh CTPOT0, HO HENb3sl CHIIbHO.OTAETUMOCTh B O€CKOHEYHOMEPHOM
IIPOCTPAHCTBE.

Brimykiible mosyHenpepbiBHbIE CHU3Y (yHKuMU. HenpepbIBHOCTH BBIMYKIIBIX (DYHKIIMA.
[Tokazatrb, uyTO ImO0ast BBINyKJIAs (QYHKUUS, OTPAaHUYEHHAs HA HEKOTOPOM OTKPBHITOM
MHO>KECTBE, SIBJISIETCS HEMPEephIBHON (QyHKIUEH.

[TpuBecTH npuMep BBIMYKION (GyHKINH, 3()PEKTHBHOE MHOXKECTBO KOTOPOU €CTh OTPE30K B
R, u xoropas sBIfeTcs HENpPEPHIBHOW B KaXIOH BHYTpEHHEH Touke >()(PEKTUBHOrO
MHOXECTBa, HO HE SIBJISICTCS JIMIIIIULIEBON HA BCEM OTpPE3KE.

JIBOMCTBEHHOCTD BBITYKJIBIX (QyHKIHH. ConpsokeHHbIE ()YHKIIUH.

[Tpon3BoIHBIEC IO HATIPABJICHUIO JJISl BRITYKIBIX (GyHKIUNA. OCHOBBI cyOauddepHIIaILHOrO
ucuncienne. Ilycte A © R™ — ppimykibiii kommakt. Kak cydonuddepeniman onopHoit
¢Gyukuun s(p,A) B mpousBosbHOM Touke P # 0 cBsa3an ¢ MHOXecTBOoM A? B Kakom ciydae
cyonuddepeHnran onopHoi (GYHKIMHM SBISETCS OJHOTOYCYHBIM MHOXKECTBOM BO BCEX
TOYKaX I'PaHUIBI MHOXKeCTBa?

3aganus 1J15 CaMOCTOSITEIbHOI PadoThI:

[TpopaboTKka KOHCIIEKTOB JIEKIIUH M BOIPOCOB, BRLIHECEHHBIX HA CAMOCTOSTEIHHOE U3YUCHUE
OCHOBHOH H JIOTIOJTHUTEIBHOMN JTUTEPATYPHI.

BrimonHeHne 1oManHux 3a1aHuii 1 KOHTPOJIBHBIX paboT

Tema 2. BeInyKJIbIe DKCTPEMAJLHDBIC 32129
Jlekumsi. YcioBusi 3KcTpeMyMa. J[BOMCTBEHHOCTh BBINYKJIBIX ASKCTPEMAJbHBIX 3a/1ady.

3ajaya BBIOIYKJIOrO MporpaMMmupoBaHus. OO00OIIEHHS BBIIYKIBIX (DYHKIMHA: JIOKaJIbHO
BBIMYKJIbIE (YHKIMH, c1a00 U CWIBHO BbIMYyKJIble QyHKIMHU. OO0OLIEHHE 3a/1ayll BBITYKJIOTO
IIPOrpaMMHUPOBAHUS.

1.

ook wn

IIpakTH4Yeckoe 3aHATHE.

3agava TMHEHHOTO MporpaMMHUpoOBaHus. J|BoiicCTBeHHBIE 3a1a4K. HEOOX0AUMOE U
JIOCTAaTOYHOE YCIIOBHE ONTUMAILHOCTH.

CdopmynupoBats TeopemMy DKIaH[a.

Cdopmynuposats Teopemy Kapucru.

VYcnoBus sakcTpeMyMa. JIBOMCTBEHHOCTh BBITYKIIBIX KCTPEMaJIbHBIX 3aj1au.

3aaua BBITYKIIOTO MTPOTPaMMHUPOBAHUSI.

O0600111eHNS BBIMYKIBIX (DYHKIMHA: JTOKaJIbHO BBIMYKJIbIE (QYHKIINH, cI1a00 U CHIIBHO
BBIITYKJTBIE (DYHKITHH.

O06o00611eHre 3a1a4y BBITYKIIOr0 mporpaMMupoBanus. [Ipumepsl. OCHOBHbBIE YTBEpKICHHS.
3aganus AJ151 CAaMOCTOATEILHON padoThI

[TpopaboTKa KOHCIIEKTOB JEKIMHA U BOIIPOCOB, BBIHECEHHBIX HA CAMOCTOSATEIILHOE N3YUYEeHUE
OCHOBHOH W JIOTIOJTHUTEIBHOM JTUTEPATYPHI.

BrinonHenue 1oManHux 3a1aHuil 1 KOHTPOJIBHBIX PaboOT

Tema 3. KoneuHoMepHasi BLINYKJIAA FeOMeTpHs
Jleknusi. XKecTKoCTh BBINYKIBIX MHOTOrpaHHMKOB. Teopembl Kapareonmopu, Pamona u

Xemmm. TepeMa MUHKOBCKOTO O CyIIECTBOBAaHUU BBIIYKJIOIO MHOTrorpanHuka. ®@opmyisl Kommn
u [Ireitnepa-Munkosckoro. HepaBencrsa bpynna-Munkockoro. Cummerpusanus IIteiinepa u
teopema I'pronbayma-Xammepa. Cummerpu3zanus no bpynny-MHWHKkoBckoMY.

1.

IIpakTH4Yeckoe 3aHATHE.

JKecTKoCTh BBITYKIIBIX MHOTOTpaHHUKOB. Omnpenenenue, npumepsl. ChopmynupoBathb
TeopeMy Komm 0 )KeCTKOCTH BBIITYKJIBIX MHOIOIPaHHUKOB.

CdopmynupoBars Teopemsl Kapateonopu, Panona u Xemim o BBITYKJIBIX MHOXKECTBAX.
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CdopmynmnpoBaTts TeopeMy MUHKOBCKOTO O CYIIECTBOBAaHUH BBIITYKJIOIO MHOTOTPaHHHKA.

®opmynsl Ko u lltelinepa-MuHKOBCKOTO.

Hepapencra bpynHa-MUHKOCKOTO.

Cummerpusanus Llteitnepa u Teopema ['prondbayma-Xammepa.

Cummertpusaius 1o bpyHHy-MuHKOBCKOMY.

Cdopmynuposats Teopemy bpayspa o HenmoasuxkHOU Touke. CHopMyTHpOBaTH TEOPEMY

[Maynepa o HenoaBuxkHOU Touke. [IpuBecTu mpumepsl 0TOOpaKEHUH, YI0BJIETBOPSIIOIINX

ycnoBusaM teopemsl [laynepa.

3ajanus 1J151 CAaMOCTOATEIBLHON padoThI

1. TIIpopaboTka KOHCIEKTOB JEKIHA U BOIIPOCOB, BHIHECEHHBIX HA CAMOCTOSITEILHOE U3YUECHUE
OCHOBHOM M JIOMOJIHUTEIBHOM JINTEPATYPHI.

2. BrmonHeHHe JOMAaNTHUX 33JaHUI U KOHTPOJIBHBIX padbOT

Nk w

Tema 4. AJITOPUTMBI BBINYKJIOH ONITHMHU3ALNH
Jleknusi. MeTo1 IEHTPUPOBAHHBIX CEUEHUN. MeTo | OMMCaHHBIX JUIUICOUI0B. CUMILIEKC-
METO/]I pEeLIEHUS 3a1a4 JIMHEHHOTO POrpaMMHPOBaHUSI.
IIpakTH4yeckoe 3aHsTHE.

1. Meroa ueHTpupoBaHHBIX ceueHHl. TeopeTnueckoe 000CHOBaHKE. AJITOPUTM METOAA.
[Ipocreiine npuMepsl pelieHus 3a1a4M BbIMYKJION ONTUMHU3ALINH.

2. MeroJ onMCaHHBIX 3JUTMNICOMAOB. TeopeTrnueckoe 000CHOBaHKE. AJITOPUTM METO/Ia.
[Ipocreiine npuMepsl pelIeHus 3aJa4M BBITYKJIONH ONTUMHU3ALINH.

3. CumIuiekc-MeTo1 penieHns 3aad JIMHEHHOTO porpaMMHUpoBaHus. TeopeTndeckoe
obocHoBaHue. AnroputMm Metoza. [Ipocreiime npuMepsl perieHus 3a1a4u JMHEHHOTO
IIPOrPaMUpPOBAHUSL.

3aganus AJ151 CAMOCTOATEILHON padoThI

1. TIpopaboTka KOHCHEKTOB JIEKIIH U BOMPOCOB, BHIHECEHHBIX HA CAMOCTOSTEIHHOE N3YUCHHE
OCHOBHOM U JTOTIOJIHUTEIbHON JIUTEPATYPHI.

2. BrimonHeHue JOMaITHUX 33JJaHUI U KOHTPOJIBHBIX padboOT

Tema S. BeInyKJIbIi aHAJIU3 U IKCTPEMAJIbHbIC 321a4H
Jleknus. Ilpunnun Jlarpanxka Ui INIaJKO-BBITYKJIBIX 3ajad. JIAMyHOBCKME 3adadd.
OnTuManbHOE BOCCTAHOBJIEHHME JIMHEWHBIX (YHKIMOHAJOB Ha KjaccaX TIJaJkuX U
aHAIUTHYECKUX (PyHKUIMHU. 3ajaun reoMeTpru. 3a1a4l TEXHUUECKOTr0 COJIEpIKaHus.
IIpakTH4eckoe 3aHATHE.

1. BenomorarenbHble cBefeHus. ChopMyaupoBaTh JEMMY O HETPUBHAIBHOCTH aHHYJISATOPA.

CdopmynupoBats Teopemy banaxa 06 oTkpbiToM oToOpaxkeHuu. ChopMynupoBaTh TEOpPEMY

banaxa 06 o6paTHOM omepartope.
OneMeHTapHbIe 3a7a4 0e3 OrpaHuYeHUH.
3. Ob6ocHoBanue mpuHIUna Jlarpanxa Ui TTaJKUX 3a/1a4 ¢ OTPAaHUYCHUSIMH THUIIA PABEHCTB U
HEPaBEHCTB.
4. Knacc T11aKo-BBIYKJIBIX OJKCTpeManbHbIX 3anad. [lpunnun Jlarpamka ans  raaaxo-
anIpOKCHUMAaTUBHO-BBINYKIOW  3amaud. [lpunnun  Jlarpamka B MaTeMaTHYECKOM
nporpammupoBanuu. [Ipunimn Jlarpanka B BBIITYKJIOM IPOTpaMMUPOBaHUH.
5. punnun Jlarparka ans asmyHoBckuX 3aaa4. [Ipuniun Jlarpamxka mist 3anayun Jlarpanxa
BAPUALIMOHHOT O UCYUCIICHHUS.
6. OnTumanbHOE BOCCTAHOBJICHHE JIMHEHHBIX (DYHKIIMOHAJIOB HA KJIaccax TIaJKuX U
AHAIUTUYECKUX (PYHKIUH.
7. IlpukinaaHble SKCTpeMasbHbIC 3a/1a41: 33Ja4d T€OMETPUH, 33141 TEXHUKH.
3agaHus 1J151 CAMOCTOATEIbHON padoThl

1. TIIpopaboTka KOHCIIEKTOB JEKIHH U BOIIPOCOB, BEBIHECEHHBIX HA CAMOCTOATEIBHOE U3yYeHUE
OCHOBHOM M JIONIOJIHUTEIBHOM JINTEPATYPHI.

2. BrimonHeHue TOMaIIHKUX 3a/1aHUI U KOHTPOJIBHBIX PaboT

N



4. KoHTpoJIb 3HAHUI 00yYalomuxcst
4.1 ®opMbI TeKyl1ero KOHTPOJIs padoThl ACMUPAHTOB
KonrtpomnbHas pabora, MHAMBHyaIbHOE JOMAIIHEE 3aaHHUE.

4.2 TunoBble 3aJaHUA TEKYIIEr0 KOHTPOJIsI

TunoBoi KOMILIEKT 3aaHUH 1JIsl KOHTPOJbHBIX padoT

1. Jloka3zaTh, YTO MHOXXECTBO BBINYKJIBIX 3aMKHYTBIX MHOXXECTB 3aMKHYTO B METPHKE
Xaycnopda. BeiBecTu cinencTBUs: a) MHOXKECTBO BCEX BBIMYKJIBIX KOMIIAKTOB 00Opa3yer
MOJTHOE METPUYECKOe MPOCTPAHCTBO C MeTpuKoi Xaycrmopda; 0) COBOKYIMHOCTh BCeX
BBIIIYKJIBIX KOMIIAKTHBIX IOJMHOXECTB 3a/JlaHHOTO BBIIYKJIOTO KOMIIAKTa SIBJISETCS
METPUYECKUM MPOCTPAHCTBOM B METpHKe Xaycaopda.

2. IlokazaTtb, uro mr00as BbIMyKJass (YHKIUS, OTpaHUYEHHAs Ha HEKOTOPOM OTKPHITOM
MHOXECTBE, SIBJIIETCS] HEMTPEPBIBHOM (DYHKITHEH.

3. IlpuBectu npumep BbITYKIOH QyHKIMH, 3(DEKTUBHOE MHOXKECTBO KOTOPOM €CTh OTPE30K B
R, u KoTopas SBIAETCS HENpPEPHIBHOM B KaXIOH BHYTpEHHEH Touke 5(QPEKTHBHOIO
MHOYECTBa, HO HE SIBJISICTCS JIMTIIIAIIEBON HA BCEM OTpPE3KE.

4. TlpuBecTH MPUMEP JABYX HENEPECEKAIOIIMXCS 3aMKHYTBIX MHOXKECTB U3 R, KOTOpBIE MOXKHO
pa3eNnuTh CTPOTO, HO HEJIb3s1 CUIIBHO.

5. JlokasaTh, 4TO JONOJHEHHE K OTKphiToMy mmapy B,.(0) B runsGepToBOM HpoCTpaHCTBE
SIBIISICTCS 3aMKHYTBIM, HO HE SIBJISIETCS ¢1a00 3aMKHYTBIM.

6. Haiitu conpsokernyo GyHKIuo f* Ui QyHKIUK:

a) f(x) = llxll.x € H;

b) flxy,x,) = 2x7 + 3x3;

c) flxy, xp) = 3y |+ 4, | + 1
d) fxy,x0) = max{lx,|[x,[}.

7. Kaxk BbIUMCINTH ONOPHYIO QYHKINIO O0BEANHEHUS BYX MHOKECTB, 3Hasl ONOPHbIE (QYHKIMH
ITUX MHOECTB?

8. Kak BeMHCIUTH OMOPHYIO (YHKIHUIO MEPECEUCHHUs] IBYX BBITYKIBIX 3aMKHYTBIX MHOXKECTB
10 OTIOPHBIM (DYHKIMSM JaHHBIX MHOXKECTB?

9. Tlpusectn B B* npumep QyHKIMM paspbIBHOI B Touke, HO auddepenimpyemoii o I'ato B
9TOU TOYKE.

10. Haiitu cybauddepeniman GyHKIUN BO BCEX TOUKAX:

a) f(xirxjj = mﬂx{lzxﬂ;mx:”
0) flxyx,) = i.." lx, [® 4+ 3.
11. Haiitu cyonuddepenunan pyHkumu:
a) flxy,x,) =max {lel +x,0; L2y xf+ x%} B Touke (0,0);

0) flxy,x,) = /2 +x% 4+ max{|x;, — 5[; |x, + 5|} B Toukax (0,0) u (5,-5).

12. Kak mepeiTd OT 3aJaud «HaXOXICHUS YCIOBHOTO MHHHMYMa BBIMYKIOH (YHKIMH Ha
BBIMYKJIOM 3aMKHYTOM MHOXECTBE» K 3aqadye Ha O€3yCIOBHBI MHHHMYM HEKOTOPOW
(yHKIMH IO BCeMy MPOCTPAHCTBY?

13. B kakoM ciydyae HOpPMAaJbHbBI KOHYC MEPECEYEHHUs BBIMYKIBIX MHOXECTB COBMATAET C
CYMMO# HOPMAJIbHBIX KOHYCOB BBITYKJIBIX MHOJKECTB, BXOISIIHMX B IIepeceucHme?

TunoBbie HHAMBUAYAJIbHbIC JOMAIIIHUE 3aJaHUS
1. Tlokazatp, 9TO JIsl MPOU3BOJIBHBIX 3aMKHYTHIX MHOKECTB A 1 B 13 GaHaxoBa mpocTpaHCTBa
E cymma (mo MUHKOBCKOMY) 3THX MHOXeCTB A+B MokeT okazaTbCs HE 3aMKHYTBIM
MHOKeCTBOM. JloKazaTh, 4TO €ClM OAHO M3 ATHUX MHOXKECTB SBIIAETCS KOMIIAKTOM, TO
MHOecTBO A+B 3amkHyTO. J[oKa3zaTh, 4To eciu 06a MHOXecTBa A W B KOMIIakTHBI, TO
cymma A+B Toxe KOMITaKT.
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2. Tlycts MHOXeCTBO A M3 GaHaxoBa MPOCTPAHCTBA E BHINYKIIO U €r0 BHYTPEHHOCTS int A # 0.
JIoKa3aTh, YTO MHOYXECTBO Nt A BBITYKJIO H BCIOY TLIOTHO B A.

3. Tloka3arh, YTO 3aMKHYTOCTh MHOKECTBA A HE rapaHTUPYET 3aMKHYTOCTh MHOKECTBa €OA
Naxe Ha Iwiockoctu R,

4. Haiitu onopHyto QpyHkimio: a) orpeska [a. b] € R™; 6) n — MepHOoro ky6a ¢ pebpamu JTMHbI
2, napauiebHBIMK OCSIM KOOPJMHAT H IIEHTPOM B HYJIE.

5. Ilycts A © R™ — Bemykiblii kommakT. Kak cydauddepeniman onopHoit Gpyukuuu s(p.A4) B
POU3BOIBHON Touke I #* 0 cBs3aH ¢ MHOkecTBOM A? B kakom cinydae cyomuddepenman
ONOPHON (PYHKIUM SBISETCS OJHOTOYECYHBIM MHOKECTBOM BO BCEX TOYKAX TI'PAHHUIIBI
MHOKecTBa?

6. IlycTh B 3aMKHYTOM M OrPaHHYCHHOM MHOXecTBe M3 IR" CylecTByeT 1o MeHblel Mepe
OlHa TOYKA, Takas, 4YTO Jobas MNPOXOJsdilas 4Yepe3 Hee NpsMas HMEET C JAHHBIM
MHOKECTBOM €JIMHCTBEHHbIN OOIIHiA 0Tpe30K. JloKa3arh, 4TO BCE TOUKH, 00JIaIAt0IINe ITHM
CBOMCTBOM, 00Pa3yIoT BHITYKIIOE TEIO.

4.3 HpOMe)KyTO‘{HaH arTrecTanusd 10 JIMCUUIIJIMHE IIPOBOAUTCA B q)OpMC 3a4cTa.

Bonpocel 3aueta

1. Beinyknble MHOXKecTBa. Bbimykiass 0o6onodka MHOeCTBa U Gopmyna Ui Hee.
JlunelriHbpie 000IOYKH.

2. Metpuka Xaycnopda.

3. Teopema Kapareogopu. Beimykiast 0007109ka KOMIaKkTa - KOMITAKT.

4, Addunnas obomouka. AdduHHAS  HE3aBUCUMOCTh.  bapuileHTpUuyecKue
KOoopAuHaThl. Pa3MEpHOCTH BBIITYKIOIO MHOKECTBA.

S. Nn-mepubiii cumiiekc B R™ u Hemycrora ero BHYTpeHHOCTH. OTHOCHTENIBHAS
BHYTPEHHOCTb BBIITYKJIOT'O MHOKECTBA U €€ HeMyCTOTa.

6. Anrebpa BBITYKJIBIX MHOKECTB. DlleMeHTapHble cBoiicTBa. CTporas OTAEIUMOCTb
TOYKH OT HE COZEPKALLETO €€ BBITYKJIOr0 3aMKHYTOT'O MHOYKECTBA.

1. OTaenuMoCTb U CTPOTras OTAEIMMOCTD BBITYKIIBIX MHOYKECTB.

8. OtnenumocTs U Teopema XaHa-banaxa.

9. Boinyknble (QyHKIMM ¥ HMX OCHOBHbIE CBOMCTBa (Haarpaguk, >QQexKTuBHOE
MHOXECTBO U T.JI.). 3aMbIKaHHUE BBITYKJIBIX (PYHKLIUH.

10.  Compsoxénnbie GyHKINU U UX cBoiicTBa. HepaBenctBo FOnra-denxers.

11. Teopema bpayspa 0 HENOABUKHON TOYKE.

12. Teopema denxens-Mopo.

13. Omnopusble u uHIUKaTOpHBbIE QYyHKIMH. X conmpspkEéHHBIE.

14. Jlemma @apxkara.

15. CyOmuddepenumansl BHITYKIBIX (GYHKIMNH U MX cBOMcTBa. OCHOBHBIE TEOPEMBI

cyonuddepeHanibHOro HCUNCICHUS.
16.  Teopema Mopo-Pokademnnapa.

17.  Teopema KpeitHa-Munbmana.

18.  Tloxsipa MHOXECTB.

19.  3agaua BBITYKIJIOTO TPOTPAMMHUPOBAHUSI.

20.  OO6oOuieHHe BBIMYKIBIX (YHKLIUH: JIOKAIbHO BBINYKJIbIE (QYyHKIUH, ciaabo u
CHITBHO BBIITYKJTbIE (DYHKITHH.

21.  OO6oO6ueHue 3aauu BBITYKIOTO MPOrpaMMHUPOBAHUSI.

TunoBble 3aanus JUIs 3a4eTa
1. HOKaSaTB, YTO MHOYKECTBO BBIIIYKIIBIX 3aMKHYTBIX MHOXECTB 3aMKHYTO B MCTPUKC
Xaycnopda.
2. Ilyctp MHOXecTBO A M3 OaHaxoBa MPOCTpaHCTBA E BHIMYyKIO M €ro BHYTPEHHOCTH

int A # @. Jloka3aTb, 4TO MHOXECTBO i1t A BBIIYKIIO U BCIOAY IJIOTHO B A.
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3. IlpuBecTn mpuMep 3aMKHYTOTO MHOXeCTBa A TaKOro, 4yTo MHOXECTBO c0A He
3aMKHYTOE MHOKECTBO.

4. HaiiTi onopHyIo QYHKIIHIO IIapa Ha INIOCKOCTHU C IIEHTOM B Touke (a, b) paauyca r.

5. Ilpusectu B R* mpuMep (QyHKLUM Pa3pbIBHOI B Touke, HO JU(PepeHIHPyEMOil 110
I'aTo B 3TO# TOUKE.

4.4 llIkana olleHUBAHUS POMEKYTOYHOM aTTeCTAIUU

3aueT

OrneHka

Kommerennmn

Heckpuntopsl (YpOBHH) - OCHOBHBIE TPU3HAKH OCBOCHHUS
(mokasarenu JOCTH)KEHUS pe3ysIbTaTa)

(GauYTCHO»

[1K-1

CdopmupoBanbl, HO, BO3MOXHO COAEp)KaIlME OTACIIbHbIE
po0esbl, MPEACTaBICHUS O COBPEMEHHOM COCTOSIHUM U
TEH/ICHUMAX Pa3BUTUS TEOPUU T PepeHIIMaIbHbIX YpaBHEHUN
U BKJIIOYEHUHN, JIUHAMUYECKUX CHUCTEM M OINTHUMAaIbHOIO
yIpaBJIEHUS.

CdopmupoBanbl, HO, BO3MOXHO COJEp)KAIIHE OTICIbHBIC
npo0enbl, NpPeACTaBICHHUS O MPUHLUMIAX HCCIEIOBAHUSA
QG epeHnaIbHbIX YPAaBHEHHA U BKIIOYCHUH, THHAMHYECKIX
CUCTEM H 33J1a4 ONTUMAJILHOTO YIIPABJICHUS.

B 1nenom ycnemHoe, HO, BO3MOXXHO, HE CHCTEMaTHYECKOE
OCYIIECTBIIIEMOE YMEHHUE IPUMEHATh COBPEMEHHBIE METObI
pemieHuss W wuccienoBanus aAuddepeHnnanbHbIX ypaBHEHUH,
JUHAMHYECKHX CUCTEM U 3aJa4 ONTHUMAJIBHOTO YIIPABICHUS.

B uenom ycnemmHoe, HO HE CHCTEMaTHYECKOE BIAJIEHUE
HaBBIKAMU BBIOOpa M UCMOJIb30BaHUS 3(PPEKTUBHBIX METOI0B
pelieHus  3a7ad  pa3IMyHOM  CIOKHOCTM B o0iactu
T depeHMaIbHbIX YpAaBHEHHM, IMHAMUYECKUX CHUCTEM U
ONTUMAJILHOTO YIPABJIEHUS.

I1K-3

CdopmupoBaHHble, BO3MOXXHO  COJAEpIKaIllM€  OTJENIbHBIE
po0Oesibl MpeAcTaBiIeHUs 00 OCHOBHBIX pa3/ielaX CMEKHBIX
JUCLUIUINH.

CdopmupoBaHHbIE, BO3MOXKHO  COJIEp)KAIllU€  OTIEIbHBIE
npoOenbl NpeACTaBIeHUs O pa3HOOOpasMM MeETOJI0B "
MOJIXOJIOB K PEIIEHUIO0 OJJHUX M TeX K€ 3ajjay, B TOM YUCJE U3
CMEXXHBIX 00J1acTel HayKH.

B nenom ycnemmHoe, HO, BO3MOXXHO, HE CHCTEMaTHYECKOE
OCYIIECTBIIIEMOE YMEHHE IPUMEHATh pa3Hble METOIbl U
MOAXOJbl K pELIEHUI0 OJHHUX M TeX e 3agad B olnacTu
T depeHMaIbHbIX YPAaBHEHUH, JAMHAMHYECKUX CUCTEM U
ONTUMAJILHOTO YIPaBIEHUSI.

B 1nenom ycnemHoe, HO, BO3MOXXHO. HE CHCTEMaTHYECKOE
BJIa/ICHHE HaBbIKAMU O0TOOpa Hambosee 3pPEeKTUBHBIX METOI0B
pEelIeHNUs] TOCTAaBIEHHBIX 3aa4.

«HC 3a4YTCHO»

I1K-1

OtcyrcTBUE 3HaHUM WM (parMeHTapHble NPEICTaBICHUS O
COBPEMEHHOM COCTOSSHMUM U TEHICHLUAX pPA3BUTHUS TEOPUHU
muddepeHIMaTbHBIX YPaBHEHUM U ONTUMAIBHOTO YIIPaBIIEHUS
WUIM MMEITCS, BO3MOXKHO, HEIOJHBIE IPEACTaBICHUSA O
COBPEMEHHOM COCTOSSHUM W TEHICHUUSAX pPa3BUTUSA TEOPHUH
g depeHIMaIbHBIX YPaBHEHUH H ONTUMAIBHOTO YIIPaBJICHUS.
OtcyrcTBHE 3HaHMH MM (parMEHTApHbIC WM HENOJIHbIE
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Ipe/ICTaBICHUS 0 NpUHINTAX HCCIIEZIOBAHHS
muddepeHMaIbHbBIX  ypaBHEHUH M 3aJad  ONTUMAaJIbHOTO
yIIpaBJICHUS.

OTcyTcTBHE YMEHHMH WJIM YacCTHYHO OCBOEGHHOE YMEHHE
IPUMEHATh COBPEMEHHBIC METOIBI PEIICHHUS W HCCIICAOBaHHUS
muddepeHMaIbHbBIX YPAaBHEHHH, AMHAMUYECKUX CHCTEM H
3a71a4 ONTUMAJIBHOTO YIIPABJICHUS.

OTcyTcTBHE  HAaBBIKOB WM  (parMEHTapHOE  BIIAJICHUE
HaBBIKAMH BBIOOpA M WCIOJIB30BaHUS 3()(HEKTHBHBIX METOIOB
pemieHuss  3aJad  padIMYHOM  CIOXKHOCTH B 00JacTu
muddepeHManbHBIX  ypaBHEHUH, IMHAMHYECKUX CHCTEM H
ONTUMAJILHOTO YIIPABIICHUS.

I1K-3

OtcyTcTBHE 3HAHWHN WM ()parMEHTapHBIC MPEICTABICHUS 00
OCHOBHBIX pa3Jielax CMEXKHBIX IUCIHIUIMH WX HEMOJHbIC
npe/CTaBIeHNUs 00 OCHOBHBIX pa3JiesiaX CMEXKHBIX JUCIUILTUH.
OtcyTrcTBHe 3HAaHWN WM (pparMeHTapHBIE TPEICTABICHUS O
BO3MOYKHOM pa3HOO0Opa3uu METOJOB U IMOJAXOJOB K PEIICHUIO
OTHUX W TEX K€ 3a/a4, B TOM YHCJIC U3 CMEXHBIX obOjacTeit
HAyKd WJIA HEMOJHbIE TPEJCTABICHUS O BO3MOXKHOM
pa3sHoOOpa3uy METOIOB M TOJXOJIOB K PEIICHHIO OJHHUX U TeX
KE 3a]1a4, B TOM YHUCIIC U3 CMEXHBIX 00JacTeil HayKH.
OTcyTcTBHE YMEHHMH WM YaCTHYHO OCBOCHHOE YMEHHE
NPUMEHSTh Pa3HbIC METOJbI M TOAXOJbI K PEIICHUIO OJHUX U
TeX e 3ama4 B obOsactu nudepeHIHaTbHbIX YpaBHEHUH,
JUHAMUYECKUX CUCTEM U ONTUMAIILHOTO YIPABICHHUS .
OTcyTcTBHE  HAaBBHIKOB WM  (parMEHTapHOE  BIIAJICHUE
HaBbIKaMH 0TOOpa HambOosee 3(H(PEKTUBHBIX METO/IOB PEIICHUS
MOCTABJICHHBIX 3a]1a4.

5. Y4ebHo-MeToanueckoe U HH(POPMALMOHHOE 00eceyeHue JUCIIUIIIMHBI.
5.1 OcHoBHasi 1MTEpPaTypa
1. ApytioHoB, A.B. Jlexuuy 1o BBIIYKJIOMY M MHOTO3HauyHOMY aHanu3y [Tekcr] :

yue0. mocobue / A.B. ApytioHoB .— M. : ©USMATIIUT, 2014 .— 184 c. — ISBN 978-5-9221-
1558-2.

2. bnaronarckux, B.W. BBenenue B onTuManabHOE yrpaBieHue (JIMHEHHas Teopus)
[Tekct] : Yuebnuk nns By3oB / B.W. bnaromarckux .— M. : Beicur. mk., 2001 .— 239 ¢. —
(Beicmas marematuka) .— ISBN 5-06-003983-8 : 64.60.

3. KykoBckui, E.C. Jluneiinbie JBOJIIOLIMOHHBIE (GyHKIIMOHAIBHO-
muddepeHManbHble ypaBHEHUsT B 6aHaxoBoM mpoctpaHcTBe [Tekct] : Monorpagus / E.C.
Kyxosckuit ; Tamo6. roc. yH-T um.I'.P.JlepxaBuna .— Tam60B : U3a-Bo TI'Y, 2003 .— 148 c. —
ISBN 5-89016-078-8 : 40.88.

5.2 JlonosiHuTEIbHAS JIMTEPATypa

1. bopucorud 1O. I'., I'enbman b. 1., Meimkuc A. 1., O6yxoBckuii B. B. BBenenue
B TEOPUI0 MHOTO3HAYHBIX OTOOpaKeHWH M auddepeHInaTbHbIX BKIOYCHHNA. 2-0e u3a. M.:
Kumxusiii oM «JIubpoxomy», 2011.

2. Bacunbser @. I1. Meroasl ontumuzanuu. T.1,2. M.: MITHMO, 2011.

3. Hodpde A. /., TuxomupoB B. M. Teopus skcrpemansHbix 3amad. M.: Hayka,
2013.

4, Knapk ®@. Ontumuzanus u Hernaakuidi ananus. M.: Hayka, 2008.

5. Bacunber @. II., UBanuukuit A. lO. JluneitHoe mnporpammupoBanue. M.:
®axkropuan [Ipecc, 2003.
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6. Bapra  JDx. OntumaneHoe — ympaBieHue — auddepeHnuanTbHBIMA |
¢byHKUMOHATBHBIME ypaBHeHMsIMH. M.: Hayka, 2007.

5.3 UHble HCTOYHUKH

1. [Tmennunsii b. H. Beinmykiblid aHanu3 U sKkcTpemanbHble 3agauu. M.: Hayka,
2011.

2. Pokademnep P. T. Beimykibrit ananmms. M.: Mup, 2013.

3. Oknann U., Temam P. Beimykoielii ananu3 u BapuanmoHHele npodiiemsl. M.: Mup,
2009.

4. Borwein J. M., Lewis A. S. Convex Analysis and Nonlinear Optimization.
Springer. Science + Business Media. Inc, 2006.

o. [Tonosunkuu E. C., banamos M. B. DneMeHTbI BBIMYKJIOTO U CUIBLHOBBIMYKIIOTO

agannza. M.: @uzmariaut. 2004.

6. MaTepuaibHO-TeXHHYECKOe oOOecredyeHue NUCUUILIMHBI, MPOrpaMMHoOe obOecredeHue,
npodeccuoHaIbHbIE 0a3bl JAHHBIX H HHPOPMALMOHHbIE CIIPABOYHBIE CHCTEMBI

Jis mpoBeeHHs 3aHATUH 10 JUCIMILIMHE HEOOXOMUMO CIICAYIOIIee MaTepUalbHO-
TEXHHUYECKOE 00eCIICUCHHE: CICIIUATbHBIC TIOMEIICHHUS JUISI POBEICHUS 3aHATHN JICKITMOHHOTO U
CEMHHAPCKOT0 THIA, TPYIIOBBIX M HMHIWBHIYaJbHBIX KOHCYJIBTALMH, TEKYIIET0 KOHTPOJS M
MIPOMEKYTOTHOH aTTeCTalluu, ITOMEIICHHUS IS CAMOCTOSITEIIBHON paOOTHI.

CrneuuanbHble TOMEUICHHS  YKOMIUICKTOBAHBI — CIIEIMATU3UPOBAHHOM MeOENbl0 |
TEXHHUUYECKUMH CPEICTBAMH OOyUYEHUsI, CIYXKAIIUMH IS IPEICTABICHUs YIeOHOH HHPOpMAIUU
OOJIBIION ayTUTOPHH.

Jlis  mpoBemeHUss ~— 3aHATHH  JICKIIMOHHOTO ~ THIIA  HWCIOJB3YIOTCS  HAOOpHI
JIEMOHCTPAIIMOHHOTO ~ O0OpYIOBaHUs,  OOCCIICYMBAIONINE  TEMAaTUYCCKUE  WILTFOCTPAIUU
(mpoexTop, HOYTOYK, SKpaH/ HHTEpAKTUBHAsS JOCKA).

[TomemieHust UIsI CaMOCTOSITEIILHON pabOThl OOYyYAIOIIUXCS OCHAIIEHBI KOMIBIOTEPHOMN
TEXHUKOH C BO3MOXKHOCTBIO MOJKIIOUEHUS K ceTu «VHTepHeT» M obecreueHrneM AO0CTyma B
IIEKTPOHHYIO WH(POPMAITMOHHO-00Pa30BaTeIIbHYIO Cpey YHUBEPCUTETA.

DJieKTPpOHHAas1 HH(OPMAIHOHHO-00pa30BaTe/ibLHAs cpeaa
http://moodle.tsutmb.ru
BSaHMOHeﬁCTBHe npenoaaBarcyida M aclnyupaHTa B MIPOHCCCEC OCBOCHUA AUCHUITIIMHBI
OCYHICCTBIIACTCA nocpeaACTBOM MynLTPIMeI[PIfIHBIX, THIICPTCKCTOBBIX, CCTCBBIX,
TEJIEeKOMMYHUKAIIMOHHBIX TEXHOJIOTUH, HCIIOJIb3YEMbIX B JJIEKTPOHHONH MH(OpPMaIMOHHO-
0o0pa3oBaTeNbHON Cpejie YHUBEPCUTETA.

JInneH3uoHHOE MPOrpaMMHoOe o0ecrevyeHue:
Onepanunonnas cucrema Microsoft Windows Vista Business Russian
Kaspersky Endpoint Security ans 6usneca — Cranmaprasiid Russian Edition. 1500-2499 Node 1
year Educational Renewal Licence
Microsoft Office [Tpodeccronanbusblii uttoc 2007

Nudopmannonnbie cipaBo4YHble CHCTeMbl U MPO(ecCHOHAILHBIC 0a3bl JaHHBIX (B
TOM YHCJIe MEeKIYHAPOAHbIe pedepaTUBHBIC 0a3bl JaHHBIX HAYYHbBIX M3IaHUI):
1. DnektpoHHbli katanmor @DyHmamenTtanpHON Oubmmoreku TI'Y — URL: http://

http://biblio.tsutmb.ru/elektronnyij-katalog/

Onekrponnas oubnmoreka TI'Y — URL: https://elibrary.tsutmb.ru

OBbC «YHuBepcuterckas oudiamnoreka onnaita» - URL: http://www.biblioclub.ru
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