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1. Heau u 3a1a94 TUCHHILJIMHBI

1.1 Heap aucuumiIMHbl — (OPMHUPOBAHME Y ACMHPAHTOB 3HAHUN O (YHKIMOHAIBHO-
T QepeHMaIbHbIX BKIIOYEHUAX U CBS3aHHBIX C HHMMU MHOTO3HAYHBIX OTOOpPa)KEHUSX,
METOJaX MCCIEN0BAaHUS TaKWX BKIOYEHMM M BO3MOXKHOCTM HMX IPUMEHEHHsS B 3ajayax
ONTUMAJILHOTO YIIPABIICHHUS.

1.2 3apayu AMCUUILINHBIL .
- I3YYUTHh OCHOBHBIC TEOPEMBbI MHOTO3HAYHOTO aHAJIN3A,
- U3YYHTh 3aJ1a4H, IPUBOJASIINE K (YHKITMOHATBHO-AU(PHEPCHIIMATBLHBIM BKIFOUCHUSM;
- U3YYHTh OCHOBHBIE  METOJBI  HCCJICIOBAaHUS  Pa3pelIMMOCTH  (QYHKIIMOHAIHHO-
muhdepeHIMATBHBIX BKIIOUCHUH, HAXO0XKICHHS OIICHOK PEIICHHUI;
- HAYYHUTCS TPUMEHATH (PYHKIHOHATBHO-AU(PEpEeHIINATbHBIC BKIIOYCHUS IS UCCIICIOBAHUS
3aJ1a4 ONTHUMAJILHOTO YITPABJICHUS.

1.3 TpeGoBaHus K pe3yJIbTATAM OCBOCHHS AUCHUIIIMHBI
B pe3ynbpTare 0CBOCHUS JUCHMILUIMHBI aCIUPAHT JOJKEH:
3HaTth:
- TEOPHUIO0 MHOTO3HAYHBIX OTOOpaKEHNH B KOHEUHOMEPHBIX MPOCTPAHCTBAX;
- nonstue auddepenunanbHoro BkmoueHus (AB), dynkunonansHo-nuddepeHaIbHOrO
BritoueHus (O/1B);
- oomactu npumenenus /IB u ®/1B;
- pa3nuuHble onpenenenus pemenui AB u @/IB;
- ycnoBus paspemmmmoct [IB u ©JIB, npogomkaemoctu penieHui, noctTpoeHus 3QPpeKTUBHBIX
OLICHOK;
- KJIFOYEBBIE MIOHATHS U YTBEPKACHUS TEOPUU ONTUMAIBHOTO YIIPABICHUS.
Ymern:
- IPUMEHSTh TEOPEMbI MHOTO3HAYHOTO aHaIMN3a i uccieqoBanus pazpemmmoctu /B u O/IB;
- ONpeAeNaTh B 3ajadye OBICTPOACHCTBUSA ONTHUMAJIbHOE YIPABICHUE U ONTUMAIbHYIO
TPAEKTOPHUIO.
Baaners:
- HaBBbIKaMU HaXOXJICHUS PACcCTOSHUS MO Xaycaopdy MeK1y MHOKECTBAMU;
- HaBBIKAMU WHTETPUPOBAHUS MHOTO3HAYHBIX OTOOPAKEHUI;
- HaBbIKaMU TIPOBepKH ycioBuit KapaTeomopu it MHOTO3HAYHBIX OTOOpasKEHUH;
- HaBBIKAMU TIPOBEPKHU CBONCTB BOJIBTEPPOBOCTH M T-BOJIBTEPPOBOCTH OTOOPAKEHHI

2. MecTO AMCUUIIMHBI B CTPYKTYpe NPOrpaMMbl aCIUPaHTYPhI:

HucuumuimHa «Teopus ¢yHKIMOHaNBHO-AM(PEepeHINANbHBIX BKIOYEHUH M 3aj1adu
yIOpaBiICHUS» OTHOCUTCA K O0pa30BaTEIbHOMY KOMIOHEHTY <«J/lUCIUIUIMHBI (MOIYIIH)»
IpOoTrpaMMbl aCUPAHTYpPHI MO Hay4yHo#l crenuansHocTH 1.1.2. JIluddepenunansupie ypaBHEHUS
U MateMmaruyeckas ¢pusuka. Jluciumimna sBiasieTcst 37eKTUBHOM.

HucuumumHa «Teopus ¢yHKIMOHANBHO-AU(PPEepeHINANBHBIX BKIOYEHUH M 3a/auu
YIIPaBIICHUS U3yIaeTCs BO 2 CEMECTpe.

3. O0béM U coaep:kaHue TUCHUTITHHBI
3.1 O0beM TUCHUNIUHBI
Ounas popma oOydeHwus: 2 3.¢.



Bun yae6HO# paboThI

Ounas dpopma oOyueHus
(Bcero yacon)

O01mast Tpy10€MKOCTh THCHUTITHHBI 12
Konmaxmnas paboma (no yuebHvim 3aHAMUAM) 22

Jlexun (JI) 10

ITpakTnueckue (cemunapckue) 3ausatus (113) 12
Jlaboparopusie 3anstus (JI3) -

Camocmosmenvnas paboma (CP) 50

3auem

3.2 ConepxaHue TMCUUIIHHBI.

Ne
TE
MBI

Hazsanue
paszena/TeMsl

Bun yuebnoli paboThbl, yac.

(ounast popma)

J 113 JI3

CP

DopMBbI TEKYIIETO
KOHTPOJIS

1.

Tema 1.
Huddepennmanbpapie
YpaBHEHUS,
yIIOBJIETBOPSIIOIINE
YCIIOBUSM
Kapareonopu

2 3 -

10

YCTHBIN OIpoC,
KOHTpOJIbHAsA paboTa

Tema 2.
MHoro3Ha4YHbIE
OTOOpakKeHUS B
KOHEYHOMEPHBIX
MIPOCTPAHCTBAX

10

YCTHBIN OIpoC,
KOHTpOJIbHAsA paboTa

Tewma 3.
Huddepennmanbabie
BKJIFOUEHUS.
Huddepennmanbabie
YpaBHEHUS C
Ppa3pbIBHOM 1O
(a30BBIM TEpEMEHHBIM
IIPaBOM 4aCTHIO

10

YCTHBIH OIpoC,
KOHTpOJIbHas paboTa

Tema 4.
D yHKIHOHAIBHO—
middepeHnranbHbIe
BKITIOYCHUS

10

YCTHBIH OIpoC,
KOHTpOJIbHas paboTa

Tema 5. KauecTBenHas
Teopus
(G yHKIIMOHATHHO-
nuddepeHImaTbHBIX
BKJIIOUEHHH C
BOJIETEPPOBBIMH 110
TuxoHOBY

ornepaTropamu

10

YCTHBIN OIIPOC,
KOHTpOJbHas paboTa




Tema 1. AuddepeHunanbHblie YDABHEHHUS, VIOBJIETBOPSIONINE VCI0OBUIM
Kaparteoapopu
Jlekuus. Ilpumepsr nuddepeHINATBHBIX YPaBHEHHN C pa3pbIBHOW MPaBOW YaCThIO,

MOKa3bIBAIOLIME, YTO KJIACCUYECKOE ONpPENEJICHUE PEIICHUN pPAaBHEHUsS Uil 3TUX YPAaBHEHUH

HenpuMeHUMO. OCHOBHBIC TPEOOBaHUS K 00OOIIICHHOMY MOHSTHIO PEIICHUS TAKUX YpaBHEHUH.

Huddepenunansupie ypaBHEHUs, yAoBIeTBopsitomue ycnoBusiM Kapareomopu. Teopembl

CYILIECTBOBaHUS, MPOJOJIKAEMOCTH, €IWHCTBEHHOCTH pelieHuil. HenpepbsiBHAss 3aBUCUMOCTH

pEUIEHU OT MPABOI YaCTH U HAYaJIbHBIX YCIOBUIA.
IIpakTHYeckoe 3aHATHE.

1. Kiaccuueckoe onpezenenue peueHus auddepeHuaibHoro ypaBHeHs. Y CI0BUS
Kapareonopu. [Ipumeps! pyHKIMH, ynoBIeTBOpSAIONIMX ycioBusaM Kapareonopu.
Omnpenenenue peuenus no Kapareonopu nuddepeHmanbHOro ypaBHeHUS.

2. Haiigure pemenne 3amaun  Komm  x(t) + @(t)x(t) =4, t €[0,3], x(0) = —1, rue
o[

3. Haiimure pemenne kpaeBoit 3amaum x(t) + @(t)x(t) =3, t € [0,4], x(0) = x(4), rme

; _{1, t €10,2]
o) = 2, te[2,4]"

4. CdopmynupoBaTh YCIOBHUS CYIIECTBOBAHUS, MPOJOKAEMOCTH peleHmid 3aqaun Ko,
5. CdopmynupoBaTh yCIOBUS CYIIECTBOBAHUS M €IUHCTBEHHOCTHU peleHuit 3aaaun Komu.
6. CdopmynmupoBarh yCIOBUS HENPEPHIBHOW 3aBUCUMOCTH PEIICHUH OT TPaBOH YacTH H
HaYyaJIbHBIX YCIOBUHU.
3aanus 1J151 CaMOCTOATEIbHON padoThI:
1. TIpopaboTka KOHCHEKTOB JIEKIUIl U BOMPOCOB, BRIHECEHHBIX Ha CAMOCTOSITENIbHOE U3YUCHUE
OCHOBHOM M JIOIIOJIHUTEIBHOM JINTEPATYPHI.
2. TloaroToBka K yCTHOMY ONpPOCY, KOHTPOJIbHOI padoTe.

Tema 2. MHOro3Ha4ynbie 0T00paKeHUsi B KOHEYHOMEPHBIX NPOCTPAHCTBAX

Jlekums. PaccrosHus mno Xaycaopdy Mexay MHOXKECTBAMH B KOHEYHOMEPHOM
IIPOCTPAHCTBE. BBINMYKIIbIE MHOYKECTBA, CBOMCTBA BBINYKJIBIX MHOXECTB. CpenHee 3HaueHUE
MHTETpasia OT (PYHKLIMH, 3HAUEHUE KOTOPOHl MpHUHAJIeKaT 3aJlaHHOMY MHOXkecTBY. [loHsTHE
U3MEpPUMOr0  MHOTO3HauHOro otoOpaxenus. Kpurepuit usmepumoctu. M3mepumoctsb
HEKOTOPBIX CIEIUAIbHBIX MHOIO3HAYHBIX OTOOpaKEHUI U MHTETPAJIOB.

IIpakTH4eckoe 3aHATHE.
1. Tlpumeps! nuddepeHnmanbHbIX YpaBHEHUHN € pa3pbIBHON MO X MpaBoi yacThio. PemnTh

3amauy Komm x(t) = sign(x), t =0, x(0) =0.

2. Pemmts 3amauy Komm X(t) = sign(x), t =0, x(0) = 2.
3. PemmTs 3amauy Komm x(t) = —sign(x), t =0, x(0) =0.
4. OmpenenuTb paccTosiHue M0 Xaycaophy MexIy KOHKPETHBIMA MHOXKECTBAMH B

KOHEYHOMEPHOM TpocTpaHcTBe. CBOICTBA paccTostHUS 10 Xaycaopdy.
5. Brimykibie MHOKECTBA, CBOWCTBA BHIMYKIIBIX MHOXKECTB. HaliTH BBIMYKITYI0 000I0UKY
mHosxkectBa {(0,0), (1,0), (0,1)} B mpoctpanctae R2.
6. TIpuMepsl TOTYHEPEPHIHOTO CBEPXY, IMOYHEPEPHIBHOTO CHU3Y, HEMPEPHIBHOTO
MHOTO3HAYHOTO OTOOPAKECHHUS.
7. TloHsTHE N3MEPUMOTO MHOTO3HAYHOTO 0TOOpaxkeHus. [IpuMepsr n3MEepUMBIX
MHOTO3HAYHBIX 0TOOpakeHuH. 3MepruMoe cedeHre MHOTO3HAYHOTO OTOOpaKEHUSI.
Kpurepuit uzmepumocTn.
9. [TlonsATHe MMHTETpala OT U3MEPHUMOTO MHOTO3HAYHOTO OTOOPAKESHHS.
3ajanus 1J151 CAaMOCTOATEIbLHON padoThI

©o

1. TIpopaboTka KOHCHEKTOB JIEKIUI U BOIMPOCOB, BHIHECEHHBIX HAa CAMOCTOSITEIbHOE U3YyUYEHHUE
OCHOBHOW M JIONIOJIHUTEIBHOM JINTEPATYPHI.
2. TlonroToBka K yCTHOMY OIPOCY, KOHTPOJIBHOW paboTe.



Tema 3. luddepennnanpubie BrawyeHnus. Jlundpdepennuaibubie ypaBHeHUs ¢ Pa3pbIBHOM
110 ()a30BbIM NepeMEeHHBIM NPABOIl YACThIO
Jlexuus. [lonstue nuddepeHnanbHOro BKIIOUEHHs. Pa3nnyHble onpenesieHus peleHus

QG depeHnaIbHOro BKIIOUeHUs. VHTerpupoBaHne MHOTO3HAUHBIX OToOpaxeHuid. lloHsTHE

MHOro3Ha4yHoro omneparopa Hewmsinkoro, ero cBoucrtBa. IIpoussenenue omeparopa

UHTErpUpoOBaHusd U oneparopa Hewsinkoro. CpoiicTBa npousBeneHUsd. Teopemsl

CYLIECTBOBaHMs PEIICHUs, MPOJOJIKAEMOCTH U PepeHINaIbHOI0 BKIOYEHUS C BBITYKION

IIPaBOM 4acThi0. 3aBUCUMOCTh MHO>KECTBA PELLICHUI OT IIPaBOM YaCTU U OT HAYAJIbHBIX YCIOBUM.

Huddepennmanbaple BKIIOYEHHS C HEBBIMYKJIONW TpaBoil udacThio. KBasupemenus. Teopembl

cyuiectBoBaHMsA pemieHuid. [IpuGnmxeHHble pemeHus. ACHMITOTHYECKOE TPEACTaBICHUE

npuOimKkeHHbIx  pemeHud. JluddepeHunanbHple  ypaBHEHUS €  pa3pblBHOM 10 (a3oBOM
nepeMeHHo mnpaBoil yacTeio. Omnpenenenue peureHus. CyliecTBOBaHHE perieHus. TeopeMbl
€IMHCTBEHHOCTH M MpOAOJKaeMocTH. Bapuanus paspbiBHBIX cucteM. JuddepeHuuanbHbie

BKJIIOUEHUS Ha MI0cKOoCTU. OrpaHUYEHHBIE U IEPUOANYECKUE PELLICHUS.

IIpakTH4yeckoe 3aHsTHE.

1. CdopmynupoBath OCHOBHBIE MOMEHTHI JOKa3arenbcTBa Teopembl Hamnepa. Ilpuectn
IpUMeEpbl 0TOOpaKEHUH, yIOBIETBOPSIOIINUX YCIOBUAM TeopeMbl Hayiepa.

2. llomarme muddepeHINaTbHOTO  BKIIOYEHHUS. Pa3nuyHble  ONpeneNneHus:  penieHus
muddepennmanbHoro  BkiaodeHus.  CBeneHue  aud@epeHIHanbHOrO  ypaBHEHUS €
pa3peIBHOM MpaBoif YacThio K AuddepeHnnanbHOMy BKITFOUESHHIO.

3. Ilpusectu muddepennunansaoe ypapaenue x(t) = sign(x), t = 0 x BKItOYeHHIO. PermTh
TS IOJTYYCHHOTO BKITFOUeHUS 3a1a4y Ko ¢ HavansHbiM yeaoBueM x(0) = 0.

4. Tlpusectn mud¢epenumansHoe ypaBHenue X(t) = —sign(x), t >0 K BKIIOUYCHHUIO.

Pemmuts [uist oy4eHHOTO BKITIOUeHMs 3aaa4y Komu ¢ HagansabiM yenosuem x(0) = 0.

HHTerpupoBaHne MHOTO3HAUYHbBIX OTOOpaXEHUH.

6. IlpuBectu mnpumMepbl MHOTO3HAYHBIX OTOOPaXEHUH, HE YIOBJIECTBOPSIOIIMX YCIOBUSIM
KapaTteonopu, yIOBIETBOpSIOIIMX BEPXHHUM, HWXKHMM YycioBusaMm Kapareomopu, u
oToOpakeHH, yI0BIeTBOpsIOMUX yciaoBusM Kapareonopu.

7. Tlonstue MHOrO3HAYHOTO omeparopa Hemerikoro, ero cBoiictea. [IponsBeaenue oneparopa
MHTETpupoBaHus U oneparopa Hempiukoro. CBoiicTBa Npon3BEAEHUS.

8. Haiitu [, [0,1]ds.

9. CdopmynmupoBarhb YCIJIOBHS CYIIIECTBOBAHUS perieHus, MPOJI0KAEMOCTH
Tu(epeHIMaIbHOr0 BKIIOUEHHS ¢ BBITYKJIOHN MTPaBoOi YacThio.

10. IlpuBecTn yclIOBHS HENPEPHIBHON (ITOJYHENPEPHIBHOW CBEpXY, CHHU3Y) 3aBUCHUMOCTH
MHO’KECTBA PELUICHUI OT MPAaBOil YaCTH U OT HAYAJIBHBIX YCIOBHI.
3agaHusA 1J151 CAMOCTOSITEILHOMH padoThI

1. TIpopaboTka KOHCHEKTOB JIEKIIMIl U BOIPOCOB, BHIHECEHHBIX Ha CAMOCTOSTEIIbHOE U3yYCHHE
OCHOBHOW M JIOIIOJIHUTEIILHOM JINTEPATYPHI.

2. TlonroToBka K yCTHOMY OIPOCY, KOHTPOJIBHOW pabore.

o

Tema 4. @ynknnonanbHo—AnGpdepeHnNAIbHbIC BKIIOYCHUS

Jlekuusa. @OyHKuMOHATBHO-IHU((epeHuaNIbHbIE HEpaBeHCTBA C BOJBTEPPOBBIMH IO
TuxoHoBy oneparopamu. OyHKIHOHATBHO-AU(epeHInanbHbIe BKIIOYEHHS C BOJBTEPPOBBIMU
no TuxoHoBy omeparopamu. OGoOUIeHHS] OOBIKHOBEHHBIX UG dEepeHIMATbHBIX BKIIOUEHUH,
QG epeHIaIbHbIX BKJIFOUEHU I c 3aras3/ibIBaloIINM apryMeHTOM, UHTErpo-
muddepeHIMaNbHBIX BKIIOYEHUH U Jp. HekoTopble BOMPOCH MPOJOIKAEMOCTH pEIIeHUN
GyHKIMOHATBHO-TU((DEPEHIIMAIBHBIX ~ BKIIOYEHUH C  BOJNBTEPPOBBIMU 1O  THXOHOBY
oleparopamu: JIOKaJIbHOE U INI00anbHOE penieHns 3anaun Koim, mpoaomkaeMocTh peleHu,
anpuopHas OrpaHMYEHHOCTh M TIJIoOanbHble pemeHus 3anaud Komm i BKIIOYEHHH C
MTOJIYHENIPEPBIBHON CHU3Y U CBEPXY MPABBIMU YACTIMMU.




IIpakTHYecKkoe 3aHATHE
1. Ilpumepsl BOJIBTEPPOBBIX MHOI'O3HAYHBIX OTOOpa)KEHUH, T-BOJIBTEPPOBBIX MHOIO3HAYHBIX
oroOpakenuii. Jloka3arp CyniecTBOBaHHE HEMOIBMKHBIX TOUEK KOHKPETHBIX BOJIBTEPPOBBIX
MHOTI'03HaYHbIX C)KMUMAIOIIMX OIEPaTOPOB.
2. Ycnous paspemmmoctd 3amaud  Komm st nuddepeHuanbHOro  BKIIIOUEHHUS  C
3ama3/bIBAOIIUM apryMEHTOM.
YcnoBus pazpemmoctu 3agaun Koy 11 nHTErpo-nud G epeHuantbHOro BKIIOYEHUS.
[Tonsatne (¢yHKUMOHATBHO-AU(PPEPECHINATBHOTO BKIIOYEHUS C  BOJBTEPPOBBIM (IO
TUXOHOBY) oOmnepaTopoM. YCJIOBUSL CYIIECTBOBAHHS U TPOJODKAEMOCTH  PpEIICHHUM
(GyHKUNOHATBHO-IU((HEPEHIUAIBHBIX  BKIIOYEHUH € BOJBTEPPOBBIMH  ONEPATOPAMH.

How

AmipyopHasi OTpaHWYEHHOCTh - JIOCTATOYHOE YCIOBHE CYIIECTBOBAHHS TJI00ATBLHOTO
pemienus 3agaun Komm Juis BKIIOUEHUH C MOJYHENPEPHIBHONM CHHU3Y U CBEPXY IMpPaBBIMU
YacTsIMHU.

5. Joka3arh, 4yTO (YHKUHMOHAIbHO-IU(D(EPEHINAIBHOE BKIOYEHUE C T-BOJBTEPPOBBIMHU
MHOT03HAYHBIMU OTOOPAKEHUSIMU pa3pEIINMBbI, JTH0ObIE JOKAJIbHbBIE PEILIEHUS MPOI0JIKUMBI
10 TJI00AJILHOTIO.

6. Ilomyunth ampuOpHBIE OLEHKH pemeHud IU(PEpeHINATBHBION0 BKIOYEHUS C

3ara3/bIBaloLIMM apIyMEHTOM.

3agaHusA 1J151 CAMOCTOAITEILHOMH padoThI

[TpopaboTka KOHCIEKTOB JIEKLUI U BOIIPOCOB, BBIHECEHHBIX HA CAMOCTOSTEIbHOE U3YyUYEHHUE

OCHOBHOM M JIOTIIOJIHUTEIBHOM JINTEPATYPHI.

2. TlonroToBka K yCTHOMY OIPOCY, KOHTPOJIBHOW pabore.

=

Tema 5. KauecTBenHas reopust QyHknnonaabHo-Au¢depeHnnaj bHbIX BKIOYCHH I
¢ BOJbTeppoBbIiMH 110 THXOHOBY oneparopamMu
Jlexuusi. Teopema o peanu3zanuy pacCTOSIHUN OT JH000H cCyMMHUpyeMOil (pyHKIIUH 10 CBOUX
3HaYeHUH B NPOCTPAHCTBE CyMMHpYyeMbIX (yHKImiA. Teopembl 00 OIEHKaX pemIeHUs
BKJIIOYEHUS JI0 Hamepel 3aJaHHOM aOcoiMoTHO HempepblBHOM  ¢yHKuuu. CBoiicTBa
KBas3upeleHu (QyHKIMOHANBHO-TU((EepeHIINATBHBIX BKIIOYEHUH M NPUHLUI IIJIOTHOCTH.
CaoiicTBa NpUOJIMKEHHBIX pelieHuH QyHKIIMOHAIBHO-TU(PepeHIIMaTbHBIX BKIIOYEHUH.
IIpakTH4Yeckoe 3aHATHE.
1. ®ynkumoHanbHO-TUGEPEHIINATBFHOE YPaBHEHUE C BOJIBTEPPOBBIMU HEBBIMYKIO3HAYHBIMU
otoOpaxeHussMu. [IpuBecT npumepsl.
2. llonarue oGoOmeHHOro M KBasupemeHus. [Ipumepsl 000OIIEHHBIX M KBa3MpEIIEHUH, He
ABJISIOLIUXCS PEIICHUSMHU.
3. CdopmynupoBaTh TeopeMy 00 OLEHKaX pacCTOSHUS pElICHHs BKIIOUEHHs 10 Harepen
3a/1aHHOM a0COJIIOTHO HENPEPhIBHON (DyHKIIUU.

4. CaolicTBa KBa3upeUIeHNH GyHKINOHATBHO-TU(P(EepEeHINATBHBIX BKIIOYSHHUH.

5. Ilpunnun motHocty. [Ipunoxenus B 3a1ayax yrnpaBiaeHUs.

6. CaoiicTBa MpUOIMKEHHBIX PEIICHNH (YHKIIMOHATBHO-TU(D(PEpEeHINATBHBIX BKIIOUYSHHUH.

7. TIlpuBectn mnpumepsl (YHKIUOHATBHO-TU(D(EPEHIINANBHBIX  YIPABISEMbIX  CHCTEM.
[lpuBecTH 3a7aHHbIE KOHKPETHBIE  YIpaBlII€Mble CHUCTEMbl K  (YHKIIMOHAJIBHO-
Qg epeHIraIbHBIM BKIIIOUSHHSIM. VcenenoBaTh moirydeHHbIe BKITIOYCHUS.
3agaHus 1J151 CAMOCTOATEIbHOM padoThl

1. TIpopaboTka KOHCHEKTOB JIEKIIUIl W BOIPOCOB, BEIHECEHHBIX HA CAMOCTOSITEIIEHOEC U3yUCHHE

OCHOBHOM U JIOTIOTHUTEIHHOU JTUTEPATYPHI.
2. TloaroToBka K yCTHOMY OIPOCY, KOHTPOJIBLHOM padoTe.

4. KoHTpoJIb 3HAHUI1 00yUYaroIIuXCs
4.1 ®@opmMbl TeKyIIero KOHTPOJsS PadoTbl ACHHPAHTOB. YCTHBIH ONpPOC, KOHTPOJIbHAs
pabora.
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4.2 3apanus TeKylmero KOHTPOJIs

Bonpocs! juis yeTHOro onpoca
Huddepenunansuple  ypaBHEHUS,  yAOBJIeTBopstomue  ycioBusiM  Kapareomopu.
Ornipezenienne penieHusl.
CdopmynupyiiTe yciioBus CyIIECTBOBAHUS U MPOJOJIKACMOCTH PEIICHHUS.
OnumuTre BO3MOXKHBIE CIIOCOOBI OINpPENENEHUs] PACCTOSHUS MEXKIYy MHOXECTBAMH B
KOHEYHOMEpHOM mnpocTpaHcTBe. Kak ompenensercs paccrosHue mno Xaycaopdy Mexay
MHOXecTBaMu? Kakumu cBoiicTBaMu 0HO o0agaer?
[TonsiTrie BbIYKJIOro MHOXecTBa. OTAEIUMOCTh TOYKM M MHOXeCTBa. Boimykiias 06oi1o4ka
MHO>€ECTBA.
OrnopHas IIIO0CKOCTh BBIITYKJIOTO MHOKECTBA.
[TonsiTue  MHOro3HayHoro  oroOpaxeHus. OJHO3HauHblE BETBM  MHOI'O3HAYHOIO
OTOOpaKCHHUSI.
N3mepumble MHOro3HauHble 0TOOpaXkeHus. Kputepuu n3MepuMocTH.
H3MepuMoCTh HEKOTOPBIX CIENUAIbHBIX MHOTO3HAYHBIX OTOOpaKEHUH.
[TomyHenpepbIBHOCTh M HEMPEPHIBHOCTh MHOTO3HAYHBIX OTOOpPaKEHUH B KOHEYHOMEPHBIX
MIPOCTPAHCTBAX.
VYcnoBus cylecTBOBaHUS HEMPEPBIBHBIX U U3MEPUMBIX CEUEHUI.
[Tonsitre nuddepeHInaaTbHOTO BKIIOUYEHUS.
Paznuuneie onpenenenus pemeHus 1updepeHInaaTbHOr0 BKIIOYCHUS.
HuTerpupoBanne MHOTO3HAUHbIX 0TOOpaxenuii. TuTerpan Aymana.
MHoro3naussi oneparop Hemepinkoro.
[IpousBeneHue oneparopa HUHTErPUPOBAHUSI U MHOTO3HA4YHOTO oneparopa Hemeiikoro.
ChopmynupyiiTe yCIOBHS CYIIECTBOBAHUE pemieHUS AUPPEpEeHIINATHHOTO BKIIIOUCHUS C
BBIITYKJION MPAaBOM YaCThIO.
[TponomxkaemMocTs perierust TudGepeHITMaATIEHOTO BKIIOYCHHS C BBITYKIION MPABOM YacThIO.
3aBHMCHUMOCTb MHOYKECTBA PELICHUH OT NMPaBOM YaCTH U OT HAYAJIbHBIX YCIOBUH.
JuddepernmanbHble BKIIOYEHNS C HEBBITYKIION MPaBOM 4acThi0. Y CJIOBHSI CYIIECTBOBAHHUS
pEILIEHus.
[TnoTHOCTH MHOXECTBa pemeHus AU HepeHINaTbHOr0 BKIIOUEHHUS ¢ HEBBIMYKIION IpaBoit
4aCThIO BO MHOKECTBE PEIIEHUH "OBBITYKICHHOTO'" BKIFOYECHHUS.
[TpubnmxenHble perieHnus TupdepeHIaTbHOT0 BKIIOYEHUS.
Juddepenumanbable ypaBHEHUs! ¢ pa3pbIBHON MO (ha30BOM NMEpeMEHHOI NMpaBoi YacThIO.
Ornpenenenne penieHusl.
Cy1ecTBoBaHuE pPELICHHUS.
EaHCTBEHHOCT, W TPOJIOJDKAEMOCTh pelieHui  auddepeHmanbHbIX  YpaBHEHUN C
pa3pbIBHOM 1O (a30BbIM MIEPEMEHHBIM NPABON YaCThIO.
JuddepennmanbHble BKIIOUEHUS Ha MJIOCKOCTH.

OrpaHu4eHHbIE U IEPUOJNUECKHE PELICHNUS.

QOYHKIMOHANBHO-AUPPEpEeHLINaTbHbIE HEPAaBEHCTBA C BOJBTEPPOBBIMH MO THXOHOBY
oreparopamu.

OYHKIMOHATBHO-AUPPEpEeHLINaNbHbIE BKIIOUEHUS C BOJBTEPPOBBIMH 1O THUXOHOBY
oreparopamu.

TeopeMbl 00 OLIEHKax pelIeHUs BKIIOYEHHMs [JO Hamepel 3aJaHHOM aOCOIIOTHO
HENpEepbIBHON (QYHKIUH.

CpolicTBa KBazupenieHU (yHKIUOHATbHO-IU(G(EpEeHIMATBHBIX BKIOYEHUH W MPUHIIMII
IJIOTHOCTH.

CaotiicTBa IpUOIMKEHHBIX pelIeHUH (PYHKIIMOHAIBHO-IH(PPEepeHInaTbHbIX BKIIOUEHUH.



2.

3aIIaHI/I$I JJIA KOHTPOJBbHBIX DaGOT

3aoanue Ne 1

Haiigure pemenne 3amaun Komm — x(t) + @(t)x(t) =6, t € [0,3], x(0) =5,
1, t€]0,2]
e ¢(t) =15’ ;¢ [2,3]"

Haiigure pemenre 3amaun Ko x(t) + @(t)x(t) =3, t € [0,4], x(0) =2,
(1, telo0,2]

rae ¢(6) = {2, te[2,4]

Haitnute pemenue 3agaun Komm

i(t) = 4sign(sin2t)x(t),t € [0,7], x(0) = 0,x(0) = 1.

Haitnure pemenue 3agaun Komm

#(t) = 4sign(cos2t)x(t),t € [—g,%”], x(0) = 0,%(0) = 1.

3aoanue No 2
JaiiTe onpenenenue paccTosHus o Xaycaophy Mexay KOMIaKTHBIMA MHOKECTBaAMHU.
Jlokaxkute, 4To paccTosiHue mo Xaycaopdy 3amaet METpUKY B mpocTpancTee comp (R™).
Haiinute paccrostaue no Xaycnopdy mexay MHOxecTBamu A, B € comp (R?), ecn

A=5.(0), B={x=(x1,x): x| <1, |x;] <1, }.

3.

4.

P ow

[Ipu KaKOM " 3TO PaCCTOSIHUE MUHHUMAITLHO?
Hokaxwure, urto ecau A, B € comp (R"), 10 A+ B € comp (R"), mnpu 5TOM eciu
MHOecTBa A, B Beiykiibl, TO U A + B BBIIYKIIO.
Yro Ha3BIBACTCS € — OKPECTHOCTHIO MHOXecTBa A € comp (R™)?
Hokaxure, uro A = A + S.(0).
B kakom cilydae U Kak MOKHO BOCCTaHOBHUTH MHOYKECTBO IO 3a/IaHHOI OMOPHON (yHKIHH?
JIoKa)XuTe COOTBETCTBYIOIICE PABEHCTBO.
Haiiiure onopryro Qynknuio MuoxkectBa A%, ecmm A = {x = (xq,x;) € R%:1x; =
=2,|x,| <1}, e =4.

3aoanue Ne 3

Kakoe mHOecTBO Ha3zbiBaeTcsi BIMyKiIbM? ChopmynupoBaTs Teopemy Kapateomopu o
BBINTYKJIBIX MHOXKeCTBax u3 E™.
Jaiite omnpeneneHue paccrosHus 1o Xaycaopdy Mexay MHoxecTBamu. Haiigure
paccrosaue mo Xaycmopdy wmexay wmHOokectBamu A,B €E™, ecom A={x =
(x1,x2): x| =2, %l <2,},

B — 3aMKHYTBII IIap €EAMHUYHOTO pajinyca ¢ LEHTPOM B ToUKe (2, 0).
IIycts A, B € Q(E™). Jlokasats, uto h*[A, B] = inf{e > 0: A c B¢}
Haiite onpenenenue onopHoil GpyHkunn MHOXkecTBa A. UTO Takoe OMOPHOE MHOYKECTBO K
A B 3a1aHHOM HampaBJICHUU?

Jlokaxure, 4TO:

A) onopnast pyHkiwms c(4,*): E™ — E siBIsieTCs BBITYKIONH (YHKIIUCIH;

B) mist mo6eix A, B € Q(E™) Bepuo c(A + B,x*) = c(4,x*) + c¢(B,x*);

B) mst mo6oro A € Q(E™) BepHo c(co4, x*) = c(4,x™).
Jaiite onpenenenre MHOTO3HAYHOT'O OTOOpaKEeHHUS.
Kakoe  MHOrozHauHoe oOTOOpa’keHHE  HA3bIBAETCS  IOJIYHENIPEPBIBHBIM  CBEPXY,
MOJIYHETIPEPBIBHBIM CHU3Y, HEMPEPHIBHBIM?

0, t<1,
Orobpaxkenne F: E — Q(E) 3agano coornomenuem:F(t) =4[—1,1], t € [-1,1]. Byzer
0, t>1

71 oToOpakeHue F MmosyHenpepbIBHBIM CBEPXY, MOIYHETIPEPHIBHBIM CHU3Y, HEMPEPHIBHBIM?
Kakoe MHOr0o3HauHOE 0TOOpAKEHHE HA3bIBACTCS] U3MEPUMBIM?
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Uro Ha3bIBaeTCA CEYCHHEM MHOTO3HAYHOT'O OTOOpaXKECHHUS?
[Ipu kaKux ycIIOBUSX Y MHOTO3HAYHOT'O OTOOPAKEHUS CYILIECTBYET HEMPEPhIBHOE ceUeHUE?
[Tpu KaKuX YCIIOBUSAX Y MHOTO3HAYHOTO OTOOPAKEHHUS CYIIECTBYET H3MEPUMOE CeUeHUE?
Jaiite onpenenenre HHTErpajga OT MHOTO3HAYHOT'O OTOOpaKEHHUS.
ITycte oroOpaxkenne F:E — Q(E™) umeer BbIIyKIble 00pasbl W HENPEPHIBHO Ha
MHOXeCTBE [ = [tg, t1].
Jokaxure, 4ro HHTErpaj oT F Ha MHOXKeCTBE [ SBIISIETCS HEMYCTHIM, OrPAaHUYEHHBIM,
BBIITYKJIBIM MHOECTBOM.
Haiiti MHTErpa OT MHOTO3HAYHOTO 0TOOpakeHust F Ha orpeske [—3, 3], ecn

[0,1], te[-3,—-1],

F(t) = 0, te(-1,1),
[—1,0], t €[1,3].

4.3 IIpoMe:KyTOYHASI aTTeCTALMSA M0 JUCHMIIJIMHE TIPOBOANUTCS B OpME 3a4eTa.

Bonpocer 3auera
PaspeiBHble auddepenuunanbabie ypaBHeHHs. OCHOBHBIE TpeOOBaHHMS K 000OIIEHHOMY
HOHSITUIO PEIICHUS TaKUX YPABHEHUH.
Huddepenunanbuple  ypaBHEHUs,  yJoBIeTBopsiomue  yciaoBusM  Kapareonopu.
Omnpenenenue penieHus.
Cy1ecTBoBaHUE PELICHHUS.
[IponomxkaemMoCTh penieHUN.
EAMHCTBEHHOCTH peLICHHUS.
HenpepsiBHas 3aBUCUMOCTD pEIIEHUI OT IPABOM YaCTH U HAYAIBHBIX YCIIOBHM.
Paccrosaue no Xaycaopdy Mexay MHOXKECTBAMH B KOHEUHOMEPHOM IIPOCTPAHCTBE.
Boinyxiibie MHOXecTBa. OTAEIMMOCTh TOUKH U MHOYKECTBA.
Beinykinast 0005104ka MHOXeECTBA.
. OnopHas MJI0CKOCTh BBIITYKJIOIO MHOYKECTBA.
. CpenHee 3HaueHNE HHTErpaa.
. IIpenen mpon3BoIHBIX aOCOJIFOTHO HEMPEPBIBHBIX (YHKIUI.
. VI3Mepumble MHOTO3HaUHbIE OTOOPaKEHHUS.
. Kpurepuit uzmepumocTu.
. I3MepuMOCTh HEKOTOPBIX CHENHMATbHBIX MHOTO3HAYHBIX OTOOPAKEHUH.
. Ilonarue nuddepeHnnaibHOro BKIIOUEHUS.
. Paznuunsle onpeaenenus peumeHnus M QpepeHnanbHOro BKIIOUSHHMS.
. IaTerpupoBanue MHOTO3HAYHBIX 0TOOpakeHuid. MaTterpan Aymana.
. MHOrOo3HauHbI oneparop HeMsblkoro.
. IIpousBenenne oneparopa MHTETPUPOBAHUS M MHOTO3HAYHOT O oneparopa Hemepinkoro.
. CymectBoBaHue penieHus Au(QpepeHInaIbHOro BKIIOUEHH ¢ BBITYKIIOHN paBoi 4acThio.
. IlpopomkaeMocTs perienus quddepeHIaTbHOr0 BKIIOUEHUS ¢ BBIITYKIIONW MTPaBoi YacThIo.

. 3aBUCHMOCTbh MHOXKECTBA PEIICHNU OT MPaBOU YaCTHU U OT HAYAJIbHBIX YCIOBHM.
. [uddepennmanbaple  BKIIOYEHUS C HEBBINYKJIOW mpaBoil yacThio.  CyliecTBoBaHME
peLIeHus.

KBazupemenus auddepeHnnanbHOro BKIFOUEHUS C HEBBITYKIION MpaBoit

4acTbIO.

[InoTHOCTH MHOXeECTBa peuieHus: TuddepeHInaTbHOr0 BKIIOUEHUS! ¢ HEBBITYKIION MpaBoii
4acTbI0 BO MHOKECTBE PELLEHUH "OBBITYKIEHHOIO'" BKIOUYECHHUS.

[Tpubnmxennslie perenus qupdepeHInaTbHOT0 BKIOYSHHS, PEIICHNUS.

PaBHOMEpHas HEMPEPHIBHOCTH MHOTO3HAYHOTO OTOOPayKEHHSI OTHOCUTEIBHO (PYHKITUH.
ACUMITOTUYECKOE MPEACTABICHIE MHOKECTB MPUOINKEHHBIX PEIICHUH.
Huddepenunanbable ypaBHEHHsS ¢ pa3pbIBHOM MO (ha30BOM MEpEeMEHHOI MpaBoW YacThIO.
Onpenenenne pemieHusl.
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Cy1ecTBOBaHUE PELICHHUS.

EnuHCTBEeHHOCT, W NPOJOIDKAEMOCTh permeHuid  auddepeHnranbHbIX  YpaBHEHUNH ¢
pa3pbIBHOM 10 (ha30BBIM MEPEMEHHBIM IIPABON YaCTHIO.

Bapuanus pa3pbIBHBIX CHCTEM.

JuddepennunanbHbie BKIIOYESHUS Ha TUIOCKOCTH.

OrpaHu4eHHBIE U IEPUOJUYECKHUE PEILICHUS.

OyHKIMOHANBHO-TUGGEpEeHIINaTbHBIE HEPAaBEHCTBA C  BOJBTEPPOBBIMH 1O THXOHOBY
olepaTopamH.

OyHKIMOHANBHO-TUGGEpEeHIINATbHBIE BKIIOYEHUS C  BOJBTEPPOBBIMH 1O THXOHOBY
olepaTopamH.

O060011eHNs 00BIKHOBEHHBIX T (P epeHIINaTbHBIX BKIIOYESHUH.

O0600menns nuddepeHnnanbHbIX BKIOUYEHUH ¢ 3ana3/1bIBaloIiiM apryMEHTOM.
WuTterpo-muddepeHanbHble BKIIOUSHHS.

Hekotopble BONpOCH NPOAOJIKAEMOCTH pelIeHUuN (QyHKIMOHAIBHO-IU(PPepeHIMaTIbHbIX
BKJIIOUEHUN C BOJIBTEPPOBBIMU 10 THXOHOBY onepaTopamH: JIOKaJbHOE U IJI0OAIbHOE
pewenns 3anaun Komm.

[TponomxaeMoCTh pellieHui, anpuoOpHasi OrPAaHUYEHHOCTh U INI00AJIbHBIE PELICHUS 3aJaul
Komm 1151 BKIIOYEHHH € TOJIYyHENPEPBIBHON CHU3Y U CBEPXY IPAaBbIMHU YaCTSIMHU.

Teopema o peanu3aluy pacCTOSHUN B MPOCTPAHCTBE CYMMHUPYEMBIX (YHKLIMH OT JH000M
CYMMHUPYEMO# (pyHKIIUHM 1O CBOMX 3HAUCHHH.

TeopemMbl 00 OIIGHKax pemIeHUs BKIIOYECHUS JO Hamepea 3adaHHOW  aOCOIIOTHO
HeNpepbIBHON (QYHKLUU.

CpoiicTBa KBa3MpemeHu (QyHKIMOHATbHO-TU(PPEPEHIINATBHBIX BKIIOYCHUH W TPUHIINIT
IJIOTHOCTH.

CaolicTBa NpUOIMIKEHHBIX pelIeHNH (PyHKINOHAIBHO-1H(p(epeHInaIbHBIX BKIIOUEHUH.

3amaHus UId 3a4era

1. Tlpusectu nuddepenrmansaoe ypasaenue x(t) = sign(x), t = 0 k BKIrOYCHHUIO. PemuTh
JUISL TOJTYYEHHOTO BKIFOUeHus 3a1a4y Ko ¢ HavansHbIM yeaoBreM x(0) = 0.
2. Tlpusectu audpdepennmansHoe ypaBHeHue X(t) = —sign(x), t = 0 K BKIIOUYCHHIO.
Pemuts [Uist MOy4eHHOTO BKITIOUeHHs 3amady Ko ¢ HadansabM yermoBuem x(0) = 0.
3. Haiinure paccrosnue no Xaycaopdy Mexay MHoxectBamu A, B € comp (R?), ecru
A=5.00), B={x=(x,x): |x11<1, [x3] <1, } Tlpu xakom 7 3TO pacCTOSHHUE
MUHHUMAJILHO?
4. Jloxkaxute, uyro eciu A,B € comp (R™), to A+ B € comp (R"), 1pu 5TOM €eCiH
MHOecTBa A, B Beimykiibl, To U A + B BBINYKIIO.
0, t<1,
5. Orob6paxenune F: E — Q(E) 3amano coornomenuem:F(t) =4[—1,1], t € [-1,1]. Byner
0, t>1
au oToOpakeHWe F  MOMyHENpPEepBIBHBIM  CBEPXY, IOJYHENPEPHIBHBIM  CHH3Y,
HEIPEPBIBHBIM?
6. HaiiTi nHTErpa; OT MHOTO3HAYHOTO 0TOOpakeHust F Ha otpeske [—3, 3], ecin

[0,1], te[-3,—-1],
F(t) = 0, te(-1,1),
[—1,0], t €[1,3].

4.4 lllkana oueHNBAHUS MPOMEKYTOUYHOM aTTecTALMU

Ouenka OcHOBHBIE IOKA3aTeJIH JOCTHKEHHUS pe3yJibTara

GBauTCHO» C(I)OpMI/IpOBaHLI, HO, BO3BMOJKHO COACPIKAIIUC OTACIILHBIC HpOGCHLI, 3HaHHUA

0 MHOTO3HAYHBIX OTOOpPaXEHUSX B KOHEYHOMEPHBIX MPOCTPAHCTBAX, HMX
cBOMCTBax, 0 nuddepeHmanbHpix BKIoueHUsIX ([IB) m ¢yHkumonansHO-




muddepennmanbabix  BrmroueHus (DJIB), obmactsax wux mnpuMeHEHus,
pas3inuHbIX onpeneneHusax pemenuii J[B u @B, ycnoBusx pa3pemmmocTy
JIIB u ®JIB, npomonkaeMOCTH perieHui, nocTpoeHus SHQPEKTUBHBIX
OLICHOK,

CcdopmupoBanbl, HO, BO3MOYKHO COJIEpKALIME OTJeJIbHbIE IPOOEbl, 3HAHUS
O KIIOYEBBIX TMOHATHSAX M YTBEPKACHUSIX TEOPUM  ONTHMAIbHOIO
YIPaBJIECHUS.

B nenom ycnemHoe, HO, BO3MOYXHO, HE CUCTEMAaTHYECKU OCYILECTBISEMOE
YMEHHME NPUMEHATH TEOPEMbl MHOIO3HAYHOIO aHaJIM3a JJIs UCCIIECJOBAHMS
paspemmmmoct JIB u ®JIB, onpemensate B 3amade OBICTPOACHCTBUSA
ONTHMAJIbHOE YIIPABJICHUE U ONTHUMAIBHYIO TPACKTOPHUIO.

B nenom ycnemHoe, HO, BO3MOXHO, HE CHCTEMATUYECKOE BIIAJICHHE HU
HCIOJIb30BAHUE HABBIKOB HAXOXJEHHs paccTOsiHUA 1o Xaycaopdy Mexmy
MHOXKECTBAMH, MHTETPHUPOBAHUS MHOTO3HAYHBIX OTOOPaKEHWU, MPOBEPKU
yciaoBuii  Kapareonopu 111 MHOTO3HauHBIX OTOOpa)Ke€HHUH, NPOBEPKU
CBOMCTB BOJIbTEPPOBOCTH U T-BOJBTEPPOBOCTU OTOOPAKEHUM.

«de 3auTeHo» | OTcyTcTBUE 3HAHUM WM (pparMeHTapHbIe MPECTABICHUS O MHOTO3HAYHBIX
OTOOpaXCHHUSIX B KOHEUYHOMEPHBIX TIPOCTPAHCTBAX, HX CBOMCTBaX, O
mudepeHIATbHBIX BKJTFOUCHUSX (IB) u (b yHKIIMOHATBHO-
maddepennmranpapix  BrIodeHusaX (DPJLIB), obmacTsx uX mNpUMEHEHHS,
pas3inuHbIX onpeneneHusax pemeHuit J(B u @/IB, ycnoBusx pa3pemmmocTy
JIB u ®JIB, npomonkaeMOCTH pelieHui, NocTpoeHUs S(H(PEKTUBHBIX
OLICHOK,

OtcyrcTBUE 3HAHUW WU (parMeHTapHbIE NPEICTABICHUS O KIIFOYEBBIX
TOHSATHUSX Y YTBEPKACHUSIX TEOPUH ONITHMAIBLHOIO YIIPABIICHUS.

OTtcyTcTBUE YMEHUH UJIM YaCTUYHO OCBOCHHOE YMEHUE MPUMEHSTH TEOPEMBI
MHOTO3HAaYHOTO aHaiv3a JJsi uccienoBaHus paszpemmumocta [IB n OJIB,
OnpeAensiTh B 3ajaye OBICTPOJEHCTBUS ONTHUMAJIbHOE YIpPaBIECHUE H
ONTUMAJIBHYIO TPAEKTOPHIO.

OtcyTcTBHE HaBBIKOB WM  (parMeHTapHOE  BIJIAJICHUE  HABBIKAMH
HAaXOXACHUA pacCTosiHUS 1Mo  Xaycaopdy  MexAy  MHOXKECTBAMH,
WHTETPUPOBAHMUSI MHOTO3HAUHBIX OTOOPaKEHUM, TPOBEPKH  YCIOBUH
Kapateomopu [ MHOTO3HAYHBIX OTOOpaKEHUHM, TPOBEPKH CBOICTB
BOJIbTEPPOBOCTH U T-BOJBTEPPOBOCTU OTOOPAKEHUH.

5. YueOHO-MeTOAUYeCKOe U HH(OpMAIIHOHHOE o0eclieYyeHne T CIHIIMHbI
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6. MarepuajibHO-TeXHMYecKoe olecreyeHHe AUCHUILUIMHBI, MPOrpaMMHoe odecrneuyeHmue,
npogeccnoHaabHbIe 0a3bI JAHHBIX 1 HHPOPMALMOHHbIEC CIIPABOYHBIC CHCTEMbI

Jnst mpoBeneHUs 3aHATUM MO JUCHUIUIMHE HEOOXOAMMO CIIEAYIOIIee MaTrepuagbHO-
TEXHHYECKoe oOecreyeHue: IMOMEIIEHUs sl TPOBEACHUS 3aHATUH JIEKIMOHHOTO U
CEMHUHApPCKOI0 THWIIA, TPYNIOBBIX M HWHJMBUIYaJbHBIX KOHCYJIbTAIMi, TEKYLIEr0 KOHTPOJS U
IPOMEXYTOYHOM aTTecTaluy, MOMEIIEHHUS JUIsl CAaMOCTOATENbHOM paboThI.

[TomenieHnst YKOMILJIEKTOBAHbI — CIELMATU3UPOBAHHON MeOenbl0 M TEXHUYECKUMH
cpeAcTBaMHM OOyuYeHHs, CIYXallUMM JUIs TpelcTaBieHus ydeOHOW HHGopMaluu OoJbIION
ayIUTOPHH.

Jns  mpoBeneHMs — 3aHATHA — JIGKIIMOHHOTO  THUMA  HUCIOJB3YIOTCS  HaOOpHI
JEMOHCTPAIlMOHHOTO  00OpyAOBaHUs, oOOecneyuBaroulfe  TeMaTUYeCKue  HILUIIOCTPALUU
(mpoekTop, HOYTOYK, 3KpaH/ HHTEPAKTUBHAS JIOCKA).

[Tomenienust Ajis caMOCTOATEIbHOW pabOThl OOyUYaIOIIUXCS OCHAIIEHBl KOMITbIOTEPHOM
TEXHUKOH C BO3MOXXKHOCTBIO MOAKIIOUEHUS K ceTu «MHTepHeT» u obecreueHueM J0cTyna B
ANIEKTPOHHYIO UH(POPMAIIMOHHO-00pa30BaTeNIbHYIO Cpealy YHUBEPCUTETA.

JyleKTPOHHAsi UHGOPMALIMOHHO-00pa3oBaTe/ibHas cpeaa
http://moodle.tsutmb.ru
B3auMopeiicTBue mpemojaBarenss W acHUpaHTa B TPOIECCE OCBOCHUS TUCIUTLTAHBI
OCYILIECTBIISIETCS MOCPEJICTBOM MYJIbTUMEAUNHBIX, TUNIEPTEKCTOBBIX, CETEBBIX,
TEJIEeKOMMYHUKALMOHHBIX TEXHOJIOTUH, HCIIOJIb3YEMBIX B JJIEKTPOHHOM HH(OPMAaLMOHHO-
o0pa3oBaTenbHOI cpeie YHUBEPCUTETA.
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Kaspersky Endpoint Security mnst 6usneca — Cranmaptaeiid Russian Edition. 1500-2499
Node 1 year Educational Renewal Licence
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I/IHq)OpMaIII/IOHHLIe CIIpaBOYHBLIC CUCTEMBI U HpO(l)eCCI/IOHaJILHBIe 0a3bl JaHHbIX:

OBbC «YHuBepcuTeTcKast OMOIHOTEKA OHIIAHY http://www.biblioclub.ru
OBbC «KoHCynbTaHT CTyAeHTa»: MeauiuHa. http://www.studentlibrary.ru
3apaBooxpanenue, Kommiekt ['ymanutapHubie HayKu
OBC «IPRSMART» (cTapoe nazBanue « IPR booksy) http://iprbookshop.ru
DBC «fOpaiit» http://www.urait.ru
CeteBas 2J1€KTpOHHAsi OMOIMOTEKA Nenarornyeckux By3oB | https://e.lanbook.com/
Hayunas snekrponHas 6ubanoreka eLIBRARY.RU http://elibrary.ru
l'ocynapcrBennas nndopmanroHHas cucreMa https://H36.pd
«HarnmoHanpHas J1eKTpoHHas: OMOIHOTEKa
IIpesuaentckas oudmoreka umenn b.H. Enprinna http://www.prlib.ru
DNeKTpOHHBIN cipaBoYHUK «MHPOPMIO» www.informio.ru
CrpaBouHas nipaBoBas cuctema «Koncynprant [lmrocy http://www.consultant.ru
ApXHB HayYHBIX KYPHAJIOB 3apYOCKHBIX M3]IaTCIbCTB https://arch.neicon.ru
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