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1. llesu u 3212494 AU CIUILIHHBI

Henp nucuumuinael «MonenupoBanue cucteM ynpasieHus (MCY)y» 3akimtouaercs B
(GbOopMUPOBAHUY Y CIIEIUATTMCTOB TEXHUYECKUX U HAYYHO 0OOCHOBAHHBIX TIOJIXO/IOB K
pelIeHnIo Tpo0IeM, CBA3aHHBIX C MOCTPOCHUEM MAaTEMATUYECKUX MOJIeNIed TEXHUYECKUX
Y MH(POPMAIIMOHHBIX CUCTEM U C JTAIbHEUIIINM UCIIOIb30BAaHUEM UX JIJIS aHAJIN3a U
CHUHTE3a CHUCTEM, C UCTIOJIb30BaHUEM MOCITUPYIOIINX MPOTPAMM U KOMIUICKCOB JJIsI
UCCJIeOBaHUS MOTYUYCHHBIX MOJIeNIel. 3aaun MpernogaBaHus U U3yYeHUS JUCIUTUIUHBI
COCTOSIT B OBJIQJICHUU CIICIIMAIMCTAMU OINPEICICHHBIM 00BEMOM 3HAHUM, YMEHUH U
HABBIKOB B 00JIACTU MOJIETMPOBAHUS CUCTEM, B TOM YHCJI€ 3HAHUEM CYIIECTBYIOIINX
KJaccuduKaIii MojJiesie U BUI0B MOJIETMPOBAHMS; TPUMEPOB MOJIENIEH CUCTEM;
OCHOBHBIX TIOJIO)KEHUW TEOPUU MOI00MS; ITAIIOB MATEMAaTHYECKOTO MOJIETUPOBAHMS;
PUHITUIIOB TIOCTPOEHUS XU OCHOBHBIX TPEOOBAHMS K MATEMATUYECKIUM MOJIEIISIM CUCTEM;
eJIel 1 3a/1a4 UCCIICIOBAaHUSI MAaTEMAaTUYECKUX MOJIeNIeH CUCTEM, OOIITUX CXeM pa3pabOTKu
MaTeMaTU4eCKuX Mojelnel; popmanmuszaiuu npoiecca GyHKITMOHUPOBAHUS CUCTEMBI;
MOHSITUS arperaTUBHON Moiesin; (OpM MPEICTABICHUSI MATEMAaTUYECKUX MOJICTICH;
METOJIOB MCCJIEIOBAHMS MAaTEMAaTUYECKUX MOJIETIEH CUCTEM U MPOIIECCOB; UMUTAIMOHHOTO
MOJIEJIUPOBAHUSI; METOJIOB YIIPOIIICHUSI MAaTEMAaTUYECKUX MOJIENICH; TEXHUUECKUX U
POTrpaMMHBIX CPEACTB MOJICIIMPOBAHMUS; aHAIM3a U CUHTE3a CUCTEM U CPEJICTB
yIpaBJIEHUs, METOJIOB U CPEACTB aBTOMATH3aIIMs MOJICTUPOBAHUS M UCTIBITAHUI
ANIEKTPOHHBIX CUCTEM M CPEJICTB YIPABJICHUS; YMEHUEM CTPOUTHh MAaTeMaTH4e€CKUE MOJICTTU
TEXHUUYECKUX CHUCTEM; pa3paldaThiBaTh PETYIATOPHI AJI YIPABICHUS 00bEKTaMU
paznuYHON (PU3NYECKOIN MPUPO/IBI; AHAITU3UPOBATH U TOBBIIIATH KAYE€CTBO
(GYHKIIMOHMPOBAHUS CUCTEM aBTOMATH3AIMH U YIIPABJICHUS; UCIIOIb30BATh
MaTeMaTU4YEeCKOE MOJICIIMPOBAHUE U CUCTEMBI aBTOMATU3UPOBAHHOIO ITPOEKTUPOBAHUS TIPU
CO3/JaHUU U COBEPIIEHCTBOBAHUHU CUCTEM aBTOMATU3AIlMU U YIIPABJIEHUS; B IPUOOPETCHUU
HABBIKOB IMOCTPOCHHS] MATEMATUYECKUX MOJIEIEH TEXHUYECKUX CUCTEM, TEXHOJIOTUUECKUX
IIPOIIECCOB U MPOU3BOJICTB KaK 0OBEKTOB aBTOMATU3AIMH U YIIPABIICHUS; pa3paOOTKH
MaTeMaTUYECKUX MOJIETIEH CUCTEM aBTOMAaTU3allMy U YIIPaBiIeHUs 00bEKTaMH Pa3IuIHOM
(br3UYECKON PUPO/IbI; COBEPIIICHCTBOBAHMS METO/IOB MOJCIMPOBAHUS, aHAIM3a U CUHTE3a
CHUCTEM YIIpaBJIeHUs] OOBEKTAMU PA3TUYHON PUPOIBI; paOOTHI C CYIIECTBYIOIUMU
porpaMMamMu KOMIBIOTEPHOTO MOACITUPOBAHUS CUCTEM.

Kparkoe cogepkaHue TUCHMIIMHBI

Jucuuminaa MCY BKITIOYaeT U3ydeHUe CIEAYIOUMX BOIPOCOB: KilacCcupuKaius Mojenei
Y BUJbI MOJICJIMPOBAHUS; TPUMEPBI MOJETIC CUCTEM; OCHOBHBIE TTOJIOKEHHS TEOPUU
MO/I00MST; ATANbl MATEMAaTHUYECKOTO MOJESITUPOBAHUS; IPUHIIUIIBI TOCTPOCHUS U OCHOBHBIC
TpeOOBaHUS K MAaTEMAaTUYECKUM MOJICIISIM CUCTEM; IICJIM M 3a]]a4M UCCIICIOBAHUS
MaTeMaTUYeCKUX Mojiesiel cucTeM; 0011as cxema pa3padOoTKH MaTeMaTHYeCKUX MOJIETICH;
dbopmanuzanus nponecca PyHKIIMOHUPOBAHUS CUCTEMBI; IIOHATHE arperaTUBHON MOJIENH;
(dbopMBI MpeCTaBICHUSI MATEMAaTUYECKIUX MOJIENICH; METO/IbI HCCIICIOBAHUS
MaTreMaTu4eCKUX MOZEJIEN CUCTEM U MPOLIECCOB; UMUTALIMOHHOE MOJEIUPOBAHUE; METObI
YIIPOLIEHUS] MAaTEMATUYECKUX MOJAEJEN; TEXHUYECKUE U IPOTPAMMHBIE CPEACTBA
MOJEITUPOBAHHS.

2. Komnerenuuu odyuyarwmerocsi, opMupyembie B pe3yJibTaTe 0CBOCHUS
AUCUMILTAHBI



[TnaaupyemMble pe3yabTaThl OCBOCHUS
OIT BO (xommieTeHIInN)

[Inanupyemblie pe3yabTaThbl
00ydYeHHUs 10 AUCITUTUTHHE

OIIK-3 CnocobeH ucronb30BaTh pyHAaMEHTaIbHbIE
3HaHUS TSI pelieHnst 0a30BhIX 3a7a4 YIPaBICHUS B
TEXHUYECKHX CHCTEMAaX C LEJbIO
COBEPIIIEHCTBOBAHHS B IPO(ECCHOHATEHON
JeSITebHOCTH

3HAeT: UCMONB30BaTh (PyHAaMEHTaIbHbIE 3HAHUS
1UIs peleHrs: 6a30BbIX 3a/1a4 YIIPaBICHUS B
TEXHUYECKHUX CUCTEMaX C LIEJIbI0
COBEPILIEHCTBOBAHMS B PO ECCHOHAIBHOM

eI TEIBHOCTH C UCIIOJIb30BAaHUEM METOI0JIOTHU
MPUHATHS PEILICHUN U YIIPABIEHUS B CIIOKHBIX
cucTemMax

YMeeT: ucnonb30BaTh (PyHIaMEeHTaIbHbIE 3HAHUS
TUIsl pelieHrs 0a30BBIX 3a7a4 YIIPaBIEHUS B
TEXHUYECKHUX CUCTEMAX C LIETIbIO
COBEpUICHCTBOBaHUS B PO ecCHOHAIBHOM
NIEATEIIBHOCTH C UCIIOJIb30BAHUEM MOZEINPOBAHUS
CUCTEM YIIPaBJICHUS

lMeeT NpakTUYECKUN ONBIT: UCTIOIb30BAHUS
byHIaMEeHTaNBHBIX 3HAHUM IS peIIeHUsT 0a30BBIX
3a/1a4 yNPaBJICHHs B TEXHUUECKUX CUCTEMAX C
LIEJIBI0 COBEPILIEHCTBOBaHMS B IPO(ECCHOHABHON
NIEATEIIBHOCTH C UCIIOJIb30BAHUEM MOZEINPOBAaHUS
CUCTEM YIIPaBJICHUS

OIIK-4 Crioco0eH oCyIIeCTBIATh OIEHKY
3¢ (HEeKTUBHOCTH CUCTEM YIIPaBIEHUS,
pa3paboTaHHBIX HA OCHOBE MaTEMAaTUICCKUX
METOIO0B

3HaeT: crocoObl OLIEHKU 3PPEKTUBHOCTH CUCTEM
yIpaBlIeHUs], pa3pabOTaHHBIX HA OCHOBE
MaTeMaTH4eCKUX METOJIOB U MOACITHUPOBAHUS
CHCTEM YIIPaBICHUS

'YMeeT: o1leHuBaTh 3(PPEKTUBHOCTH CUCTEM
yIpaBlIeHUs], pa3padOTaHHBIX HA OCHOBE
MaTeMaTHYeCKUX METOJIOB U MOACITHUPOBAHUS
CHCTEM YIIPaBICHUS

VMeeT MpaKTUIECKUI OTIBIT: BIIaICHUSI HABBIKAMH
OLIeHKU 3(PPEKTUBHOCTH CUCTEM YIIPABICHHUS,
pa3pabOTaHHBIX HA OCHOBE MaTeMaTHYeCKUX
METOJIOB ¥ MOACITUPOBAHUS CCTEM YIIPABICHHUS

OIIK-12 CnocoGeH mpuMeHSTh
€CTeCTBCHHOHAYYHbIE U OOIIEHH)KEHEPHBIC 3HAHMS,
METO/Ibl MaTEMaTHYECKOT0 aHaIN3a U
MOZICTTUPOBAHNUS, TEOPETHUECKOTO H
HKCTIEPUMEHTAIBHOTO UCCIICI0BAaHHS B
podeCcCUOHATBFHON NeITeTbHOCTH

3HaeT: METOAbl MAaTEMAaTHUECKOT0 aHAJIN3a U
MOJIEIIMPOBAHUS, TEOPETUUECKOTO U
DKCIIEPUMEHTAILHOTO UCCIIEIOBAHMS B
npodhecCHOHANTBHON IeITeIbHOCTH

YMeeT: IPUMEHATh €CTECTBEHHOHAYYHBIE U
OOLIEMHKEHEPHBIE 3HAHUS, METO/IbI
MaTeMaTU4ECKOr0 aHAJIN3a U MOJEIUPOBAHHUS,
TEOPETUYECKOTO U SKCIIEPUMEHTAIILHOTO
UCCIIeIOBaHUs B TPO(ECCUOHATBHOMN 1€ATEIbHOCTH
lIMeeT MpakTUYECKUI OIBIT: METO/IOB
MaTeMaTU4ECKOr0 aHAJIN3a U MOJEIUPOBAHHS,
TEOPETUUECKOTO U SKCIIEPUMEHTAILHOTO

HCCJICIOBAaHUA B HpO(l)GCCHOHaHBHOﬁ ACATCIIbHOCTHU

3. MecTto aucuuminibl B cTtpykrype Ol BO

[lepedens mpeANIeCTBYIOMNX TUCIIATUIHH,
BUJIOB paboT yueOHOro IyiaHa

[TepeueHs MOCISTYIONINX UCITATLINH,
BUJIOB paboT

1.0.20 Teopust aBTOMaTHUECKOTO YIIPABIEHUS

He npexycMmorpensl




TpC6OBaHI/I}I K «BXOOHBIM» 3HAHUAM, YMCHUAM, HABBIKAM CTYIACHTA, HCO6XOI[I/IMBIM
IIp1 OCBOCHUU ,ZIElHHOfI JAUCTUITIINHBI 1 HpH06peTCHHI>IM B PC3YJIIbTATC OCBOCHUA

MpCAMICCTBYIOIMUX JUCHUIIINH:

Hucuunimza

TpeboBanus

1.0.20 Teopust aBTOMaTHUECKOTO YIIPABIEHUS

3HAET: KaK BBIOJHATH SKCIIEPUMEHTHI IO 3a/1aHHBIM
METOMKaM 1 00pabaThIBaTh pe3ysIbTaThl C
NPUMEHEHUEM COBPEMEHHBIX HH()OPMAIIMOHHBIX
TEXHOJIOTMH U TEXHUYECKUX CPEICTB C
MCIIOJIb30BaHUEM TEOPUU aBTOMATUYECKOTO
yIpaBlIeHUs, KaK HCIOIb30BaTh (PyHIaMEeHTaIbHbIE
3HAHUS JUIsl pellieHns1 0a30BbIX 33134 YIPaBICHUS B
TEXHUYECKHX CUCTEMAX C LENbIO
COBEPILICHCTBOBAHMS B PO ECCHOHAITBHOM
NeSITEIbHOCTH C UCTIOJIb30BaHUEM TEOPUU
AQBTOMAaTUYECKOrO yIPaBICHUsI, METO/Ibl aHAIHN3a
3a]1ay YIpaBJICHUs B TEXHUUECKUX CUCTEMaX Ha
OCHOBE TIPHOOPETECHHBIX 3HAHUM, TTOJIOKCHH,
3aKOHOB M METO/IOB €CTECTBEHHBIX HAayK U
MaTeMaTUKHU C UCIIOJIb30BAHUEM TEOPUU
AQBTOMATHUYECKOTO YIIPABJICHHUS, KaK OCYIECTBIISATh
o1eHKY 3(()EeKTUBHOCTH CHCTEM YIIPABICHUS,
pa3pabOTaHHBIX HA OCHOBE MareMaTH4eCKUX
METOZIOB C UCIIOIb30BaHUEM TEOPUU
AQBTOMAaTHYECKOIO yIPABICHUSI YMEET: BBIIIOIHSITD
HKCIIEPUMEHTHI 10 33JaHHBIM METO/IUKAM U
00pabaTbIBaTh pe3ynbTaThl ¢ IPUMEHEHUEM
COBPEMEHHBIX HH()OPMAIIHOHHBIX TEXHOJIOTHIA U
TEXHUYECKHUX CPEJICTB C UCHOIb30BAHUEM TEOPHH
AQBTOMAaTUYECKOTO YIPaBIEHUs, UCIIOIb30BaTh
(byHAaMeHTaJIbHbIE 3HAHUSI JUIs PELIeHUs 6a30BbIX
3a/1a4 yNpaBiIeHHs B TEXHUUECKUX CUCTEMAX C
LIEJIbI0 COBEPILIEHCTBOBaHMS B IPO(eCCHOHAIbHON
NESATEIBHOCTH C UCIIOJIb30BAaHUEM TEOPUHU
ABTOMATHUYECKOTO YIIPABJICHHUS, aHAJTU3UPOBATh
3a/1auy yNpaBiIeHMs B TEXHUUECKUX CUCTEMax Ha
OCHOBE NPHUOOPETEHHBIX 3HAHUH, TOJIOKEHUH,
3aKOHOB M METOJIOB €CTECTBEHHBIX HayK U
MaTeMaTUKU C MCIIOJIb30BAHUEM TEOPUHU
AQBTOMAaTUYECKOTO yIPABJIEHHUSI, OCYIECTBIATh
OLIEHKY 3(()eKTUBHOCTH CUCTEM YIPABJICHUS,
pa3pabOTaHHBIX HA OCHOBE MaTeMaTHYeCKUX
METOJIOB C UCIOJIb30BAaHUEM TEOPHUU
AQBTOMaTUYECKOro yrnpasieHus Mmeer
NPaKTUYECKHUH OTIBIT: BBIMOJIHEHHSI SKCIIEPUMEHTOB
10 3a/1aHHBIM METOUKaM U 00pabOTKH pe3yabTaToB
C MPUMEHEHUEM COBPEMEHHBIX HHPOPMALIMOHHBIX
TEXHOJIOTUH U TEXHUUECKUX CPENICTB C
MCIIO0JIb30BaHUEM TEOPUH aBTOMAaTHUYECKOTO
yIIpaBIICHUS, UCTIOIB30BaHUS (PyHIaMEHTAIbHBIX
3HaHU U1 peleHns 6a30BbIX 3a1a4 yIpaBlIeHUs B
TEXHUYECKHUX CUCTEMAX C LIEJIbI0
COBEPILIEHCTBOBaHMS B MPO(ECCHOHAIBHON
NESTEIBHOCTH C UCIIOJIb30BAaHUEM TEOPHUHU

ABTOMATHYCCKOTI'O YIIPAaBJICHM, aHAJIN34a 3aJ1a4




YIpaBICHHUS B TEXHUUECKUX CUCTEMAaX Ha OCHOBE
MPUOOPETEHHBIX 3HAHUH, ITOJOKEHHH, 3aKOHOB H
METOI0B €CTECTBEHHBIX HAyK U MAaTEMaTHKH C
MCIIOJIb30BaHHEM TEOPUN aBTOMATUYECKOTO
yIpaBJIeHUs, OLIEHKU Y(PPEKTUBHOCTH CUCTEM
yIpaBiIeHUs, pa3paboTaHHBIX HA OCHOBE
MaTeMaTU4YE€CKUX METOJOB C UCIIOJIb30BaHUEM
TEOPUHU aBTOMATUYECKOTO YIPaBICHUS

4. O0bém 1 BUABI YUeOHOI padOTHI

OO61mmas Tpy10eMKOCTh JUCIHUILUIMHBI cocTaBisgeT 5 3.e., 180 4., 96,75 .

KOHTAKTHOUW pabOThI

Pacnpenenenue
Bcero 110 CEMECTpPaM B 4acax
Bun yuebHoli paboThI
4acoB Howmep cemectpa
7 8
OO6mmas Tpyao€MKOCTh AUCIUTIITMHBI 180 108 72
AyoumopHhvie 3auamusi: 84 48 36
Jlexumu (JI) 28 16 12
[IpakTueckue 3aHATHS, CEMUHAPHI U (UJIN) IPYTUe BUIBI 56 37 24
ayauTopHbIX 3aHaTuil (I13)
Jlabopatopubie padotsI (JIP) 0 0 0
Camocmosmenvras paboma (CPC) 83,25 53,75 29,5
[ToaroroBka k mpoBeaeHUIO TecTa o TeMe «OCHOBBI 20 0 20
MOJICTTMPOBAHMSI CHCTEM
ITonroroska k 3adery 5,75 5.75 0
[TonrotoBka k nmpakTu4ecKuM padbotam u 3k3aMmeny. [Ipumep: 9.5 0 9.5
«MogenupoBaHHe CIEIALIET0 ANEKTPONPHUBOIAN» ’
[ToaroroBka K mpoBeaeHuto Tecta no Teme «OO0IIre BOpOCH ] ] 0
TEOPUHU MOZICIIUPOBAHUS»
[ToaroroBka K MpakKTUYECKUM 3aHATHSIM, HAITUCAHUE OTYETOB 40 40 0
KoHCynbranuy 1 poMeKyToYHasl aTTeCTalus 12,75 6,25 6,5
By koHTpOIIs (3a4eT, nud.3a4eT, SK3aMeH ) - 3a4er 9K3aMEH

5. ConepxkaHue TUCUHMILIMHBI

O0beM ayTUTOPHBIX 3aHIATUN

pa;;(_;na HaumeHnoBanue pa3znenoB JuCHUILIMHBI 110 BUAaM B JacCax
Bcero J{ 113 | JIP
1 BBEJIEHWE B MOJIEJINPOBAHUE CUCTEM 6 2 4 0
> TEOPUA MOJIEJIMPOBAHUA CY. AHAJIN3 10 4 6 0
CYILIECTBYIOIIIMX METOI0OB MOJIEJIMPOBAHNMA CY.
3 |CTPYKTYPA U BHUJbI MOZ[EHEIZ cy 8 2 6 0
4 MOAEJIMPOBAHUE CUCTEM HA IIK 8 2 6 0
5 MOJEJINMPOBAHUE CY C ITOMOILBIO IIIIIT VISSIM, 6 2 4 0
MATLAB 11 MULTISIM
6 |[ABTOMATU3ALNA AHAJIU3A CY 10 4 6 0
7 |ABTOMATU3ALNA CUHTE3A CY 8 2 6 0




8 [PEAJIM3ALIMS MOJEJIEN CY HA ITIK 8 2 6 0
9 [TEXHUKA MOJIEJIMPOBAHIA HA TIK 10 4 6 0
10 |ITPUMEPBI MOIEJIMPOBAHI A PA3SJIMYHBIX CY 10 4 6 0
5.1. Jlekuun
Ne Ne Koz-
rexuuulpasena HaunmeHnoBanue win KpaTkoe CoAEp:KaHue JIEKIIMOHHOTO 3aHITHS BO
JacoB
Beenenue. Llenb nzydeHus TUCIUIIIMHBL. MoJenu CUCTEM U MOJIEIMPOBAHHUE.
1 1 [MonenupoBaHHE KaK METOJ aHAJIU3a U CUHTE3a cucTeMbl. OCHOBHBIE MOJIOXKEHUSI. 2
Otanbl uctopuu pazsutust MCY.
) ) Llemu monenupoBanus. Kimaccudukamms mozaeneit. Buasl MonenupoBaHus. DTamsl )
MaTeMaTH4IeCKOro MoAenupoBanus. Teopus U TeopeMbl TOA0OUS.
3 ) [Tomo6ue CIOKHBIX M HETUHEHHBIX CHCTEM AHAJIN3 BO3MOKHOCTEHN )
ABTOMATH3AIMH MpOoIlecca MOJACITHUPOBAHUS
Kanonunueckue Gopmbl MaTeMaTHIECKUX MoOJeNnel cucteM. [IpuHIUIBI TTo-
4 3 |cTpoeHus U OCHOBHBIE TpeOOBaHUA K MaTreMarndeckum monensm (MM). 1
ArperaruBHbIE MOJIETIH.
Meronsl ynpouieHuss Mozenei cucreMm. Llenu u 3agaum uccnenosannss MM
5 3 |cuctem. UccnenoBanue u nmpoektupoBanue cuctem ynpasieHus (CY) npu 1
oMo MC
MeTopl MOCTPOEHUSI MaTEMATHUECKUX Mojieeil. OCHOBHBIE MOHATHUSA U
6.7 4 |omperenenns Monenuposanue cucreM Ha [IK. Metoas!l npencraBiieHust MoAeen >
’ Ha [1K B IIIIIT VISSIM 1 MATLAB BriBog MaTeMaTHYECKUX MOJEIEH B
ananuTHdeckoM Buje Ha ITK
MeTtoas! Mmogenuposanus U ux npeacrasienue B [T VISSIM 1 MATLAB
8 5  |[IpuBenenue matemaTuueckux mozaeinei CY k Buay, y1oOHOMY IS 1
MOJIETTUPOBAHUS
OcobennocTr (hopMHUPOBaHUS Moiesel AMeKTPOHHBIX CVY 10 UX CTPYKTYpPHBIM H
9 s [IPMHLMIKATILHBIM SJIEKTPHIECKUM CXeMaM UucnaeHHble METOBI PEIICHUS 1
KOHEUHBIX YpaBHEHHI YHCICHHBIE METOMBI pereHus TuddepeHInaTbHbIX
ypaBHeHUM KOHTpOJIb M OlIEHKAa TOYHOCTH MOJICIMPOBAaHUS. JKeCTKuEe CUCTEMBI.
10.11 6 Metonb! ananuza CY u ux npumenenue B I1I1IT VISSIM U MATLAB Mamnnansie 4
’ METOAbI aHajn3a MalIuHHO-aHAJIUTHYECKUH METO, aHaIn3a
12.13 7 MeTtonsl cunre3a CY u ux npumenenue B 1111 VISSIM 1 MATLAB Mamunssie ’
’ METOABI CHHTE3a
17 ] J{uckpeTHbIe CUCTEMBI yIIpaBieHusl. MozaenupoBanue u(POBBIX CUCTEM. )
YCTOWYUBOCTD TU(PPOBBIX CHCTEM.
PexxumMbl MmonennupoBanus. BeIOOp MeToma MHTETpUpPOBaHHUS, IIara
14 g [HHTETPUPOBAHUS. MHuorokpaTHoe MozeInpoBaHue. Peructpaius pe3ynbratoB 4
MozaenupoBaHusa. Metoabl ucciienoBanuss MM cHCTEM U ITPOIECCOB.
NMuTanMoHHOE MOJEIMpOBaHue. METOAbI YIIPOUIEHHSI MATEMAaTUYECKUX MOJIEIICH.
MonenrpoBaHue TUHEHHBIX, HETUHEHHBIX, JUCKPETHBIX, UMITYJIbCHBIX U
15.16 10 nudpobix CY. Unentuduxaiiys mapaMeTpoB CUCTEM I10 KCIIEPUMEHTAIBHBIM 4
naHHbIM. [Ipumepsl. JluHaMuueckue MOEMPYIOIINE KOMIUIEKCH JJuHaMuueckue
MOJICTTUPYIOIINE CTCH B
5.2. llpakTyeckue 3aHATHS, CEMHUHAPbI
Ne Ne Koz-
samsTns{pasena HaumeHnoBanue uim kpaTtkoe coiepKaHue MPaKTUYECKOTO 3aHATHSI, CEMUHApa BO

qacCoB




Juddepennunansusie ypaBuenus. Monenuposanue CY no J1Y. Kanonnueckue
dhopmel 3ammucu CY B mpocTtpancTBe coctosiunii. Kanonndeckue mozaemu CV.

MoaenupoBaHHe pelneitHOM ONTUMAIBHON CUCTEMBL. 3HAKOMCTBO € ITPOrpaMMOi
VISSIM mozpenupoBanus cuctem ynpas-ineHus. [loctpoenne u moaenupoBaHue
[pOCTOI1 peneiinoil cucre-mbl. [locTpoenune Gpa3zoBbIx MOPTPETOB U BPEMEHHBIX
rpaMKOB IEPEMEHHBIX CHCTEMBI.

Paznuunbie GOpMBI IpeIcTaBICHHS MOJIETIEH cUCTEeM yrpaBieHHs. 3HAKOMCTBO C
pa3nIuYHBIMU (OpMaMHu MpeCcTaBiIe-HUs MareMarnueckux mozeneit CY (B Buze
CTPYKTYPHOI CXEeMBbI U3 MPOCTHIX OJIOKOB, Nepenarounoit pyukuuu (I1D), B Buge
Ha00-pa MOJIETTH U3 UHTETPATOPOB, YCWINTENIEH U CyMMaTOPOB, KaK JJIS PEIICHUs
cuctem nuddepeHranbabIX ypaBuenut (1Y) u B Bune otaensHoro 6ioka state
space — 6ioka onucanus CY B IpOCTPaH-CTBE COCTOSIHHI).

MozenupoBaHue HaOI0IaTeNs MOMEHTA Harpy3Ku JABU-TaTelsl HOCTOSIHHOTO TOKa
C SIKOPHBIM YTIpaBJI€HHEM. 3HAKOMCTBO C OJJHUM BapHaHTOM IOCTPOECHUS MOJIEIN
HaOJII0/1aTes AJIsl OLIEHKU BHEIIIHETO MOMEHTA JIEKTPOJBUrarTelis Ha OCHOBE IO~
CTPOEHHUS OJTHOTO HAOIIOaTeNsl COCTOSIHUS CUCTEMBI — JIBUTATE-JIsI IOCTOSIHHOTO
toka (JAI1T)

MogenupoBaHue HaOMIOIATENsi CUCTEMBI YIIPaBICHUs. 3HAKOMCTBO C METO/IaMHU
cUHTE3a (pacyeTa) perysiTopa CUCTEMBI M TIOJTHOTO HAOIIFOIATe s, HEOOXOAMMOTO
TSI BOCCTAHOBIICHUS TEX KOOPAUHAT (TIEPEMEHHBIX COCTOSIHHSI) CUCTEMBI
yrpasieHus (CY), KOTopble HEIOCTYIHBI TSl K3MEpeHus (HampuMep, MOMEHT Ha
BaJTy IBUTATEIS), WIK UMEIOT JIATYUKU C IJIOXUMH JTUHAMHUYE-CKUMU U
CTaTUYECKUMHM XapaKTepucTUKaMH. HayduTbcs HCIONb-30BaTh BOCCTAHOBIICHHBIE
rnepeMeHHble cocTosinug CY B KaHase ynpaBieHus (B peryisrope).

5,6,7

ABTOMAaTU3UPOBAHHBINA CUHTE3 PETYIIATOPA B CUCTEME YIIPaB-JIEHUS IO CKOPOCTH
B TUPUCTOPHOM IIPUBOJIE MOCTOSHHOTO TOKA 110 BCEMY BEKTOPY COCTOSIHHS
CUCTEMBI. 3HAKOMCTBO C ITPOLIEAY-PAMH aBTOMAaTU3UPOBAHHOTO CUHTE3a
nmuHeiHbIX cucteM ynpas-ieHus (CY) B MATLAB. IlpousBectu pacyeT (CUHTE3)
PETYIATO-pa CKOPOCTH B THPUCTOPHOM IIPUBOJIE C IBUraTEIEM MIOCTOSIHHOTO TOKA
(AIIT) ¢ aKopHBIM yIIpaBIE€HUEM B IPOCTPAHCTBE BCEX KOOP-AMHAT MPUBOJIA
(MomanbHOe yrpaBnenue u=-kx). [loctpouts mo-nens CY B VISSIM. CHsTh
OCHOBHBIE XapaKTEPUCTHKH (TIOKa3a-TeIH Ka4eCTBa) CUCTEMBI

8,9,10

ABTOMaTH3UPOBAaHHBIN BIOOP KOAPPUIIMEHTA YCUIICHUS JTMHEWHOMN CHUCTEMBI.
l13y4ueHre MHOTOKpaTHOTO MoAenInpoBanus B mporpamMmme VISSIM.
ABTOMaTU3UPOBAaHHBIN BHIOOP KOAPPUIIMEHTA YCUIICHUS B TMHEHHOHN cucTeMe
ynpasieHus (CY) 1o 3ajaHHOMY IepeperyaIupoBaHUI0 =3a/1.
ABTOMaTU3UPOBAHHBINA BEIOOP MTOCTOSTHHOW BPEMEHU KOPPEK-TUPYIOIIETO 3BEHA
CV. OcBoenne MHOrokparHoro moaenuposanus B cpene VISSIM ¢ octaHoBKOM
10 UCKOMOMY pe3yibraTy. OnpezeneHue rpaHull yCTOWYMBOCTH CUCTEMbBI WIIH
30HBI C OJJU-HAKOBBIM [TOKA3aTEJIEM YCTOMYUBOCTU B 3aBUCHUMOCTH OT BEJIMYU-HbI
[MOCTOSIHHOW BPEMEHH KOPPEKTUPYIOLIETO 3BEHA. 3a/1aHa HeyC-TOMYUBast
nmuHEeiHas cucteMa 3-To nopsiika (00bEKT) B BUJE Me-pelaTOuHON (PyHKIIUU
Pa30MKHYTOM CHUCTEMBI C TOCTOSSHHBIMU KO3 puurentamu. Tpebyercs
onpeaenuts rpanuiibl [ TKmin; TKmax | usmenenus noctossuHoi Bpemenu TK
KOPPEKTUPYIOIIETO 3BE€HA3aJaHHOMYIIEPEPETYINPOBAHNIO=3a]]

11,12,13

OnTuMH3aIUs CUCTEMBI YIIPaBJIEHUS IyTEM aBTOMAaTU3U-POBAHHOIO BbIOOpA

ko dunpenta peryasitopa. OcBoeHue Npo-Lueayp A ONTUMHU3AINN TapaMeTPOB
MoJienie 00bEKTOB 3as10-keHHBIX B VISSIM Ha npuMepe onTUMHU3aluu CUCTEMBbI
ynpasie-aus (CY). Ontumuzarus CY myTeM aBTOMaTH3HPOBAHHOTO BhI-00pa

ko3 dunuenrta ycunenus (perynsropa) CY npu MUHIMH3A-IIUA UHTETPAITBHON
KBaJIpaTUYHOU O1leHKH KayecTBa CY — uHTe-rpaibHOro (ByHKIIMOHAJA Ka4yeCcTBa
CY. Uzyuenue cioco6oB nmpuMeHeHus 0110koB ontumusanuu VISSIM. Cunres
perymsitopa CY nHa MATLAB. [103HaKOMUTBCS ¢ OCHOB-HBIMH (DYHKITUSIMU
paznena Control System Toolbox st ananu3za u cuate3a CY makera nmporpamMm

MATLAB, cunTe3upoBarh pery-jistop JuHeitHoit CY B IpoCTpaHCTBE COCTOSIHUN




X. OcBoutb Mo-aenupoanne CY na MATLAB.3anan nuHeiinbli 00bEKT yrpas-
JICHHSI, COCTOSIIIIMI U3 YEThIPEX MHTETPUPYIOIINX 3BEHBEB ¢ MeCT-HbIMU OC.
Tpebyercs paccuutarh BekTop k xoaddunmentoB OC CV ¢ ynpaBneHuem u=-kx
(perynsiTop) B IPOCTPaHCTBE cocTos-HUM X ucnonb3ys hyHkimn MATLAB.
[TpuBectu CY K eMMHUY-HOMY CKBO3HOMY Kod(ummenty, ams ynoocTBa
OnpeesIeHus TToKa3aTesel kauecTBa 3aMkHyTor CVY. JJ1st 3TOro Ha BXO/€ CUC-
TEMBbI YCTaHABIUBAETCS BhIpaBHUBaOIMH ko3 punment n=k2+k4.
[IpenBapuTenbHO MEepeBECTH OOBEKT yHpaBiIeHHs B pOpMY IIPO-CTPaHCTBA
COCTOSIHMH, T.€. paccuutath MaTpuilbl A, B, C, D cuc-TeMbl u 3amnucarb cucteMy
nudepeHIMaIbHBIX YpaBHEHHH cuc-TeMbl B Busie =Ax+Bu, y=Cx+Du.

14,15

ABTOMaTH3UPOBAHHBIN BHIOOP MOCTOSHHBIX BPEMEHU KOMIIEHCUPYIOLIEH CBsI3U B
cucTeMe ¢ KOMOMHUPOBAHHBIM yIpaB-JieHueM. M3yueHrne KoMOMHUPOBAHHOTO
yIpaBlieHHUs B CCTEMax peryinupoBanus. Beenenue B cucreme ynpasinenus (CY)
C acTa-TU3MOM |-ro MopsKa B CUTHAJ OMIMOKY CUTHAJIOB 10 1-# U 2-i
Mpon3BOAHBIM BxogHOTO curHaia CY ¢ nenpio ycrpanenus B CY ommbok 1mo
CKOPOCTH U YCKOPEHHUIO BBIXOJHOTO CUTHAJIa OTHOCHU-TENBHO BX0oHOTrO0. CY, TEM
caMbIM, IIPEBpALIAEeTCs B CUCTEMY € acTaTu3MoM 3-ro nopsaka. Beidop

k03¢ uieHToB BBosa 1-if U 2-if MPOU3BOAHBIX B CUTHAJ OMIMOKY MPOU3BOIUTCS
B VISSIM aBrOoMaTu3npoBaHO B peKUME MHOTOKPATHOTO MOJIEIMPOBAHUS C
MpUMEHEHHEM NPOLEAYpbl MUHUMHU3AIMH KBaJpaTa CKopocTHOM omuoku CV.

16

10

ABTOMaTHU3UPOBAHHBIN BEIOOP TATH PAKETHOTO ABUraTessl TyYHHOTO MOAYJIS MPH
OoCaJKe Ha JyHY. 3HAKOMCTBO C YpaBHE-HUSIMH JIBUKEHHSI TYHHOTO MOAYJIS B
rosie TsiroreHus Jlynsl. Mc-11osp30BaHne MHOTOKPAaTHOTO MOZEINPOBAaHUS B
VISSIM nns nogOopa HeoOXoaumon Tsru T pakeTHOro JBUTATeNsl MOCAIKH.
ABTOMaTHU3UPOBAHHBIN BEIOOP TATH PAKETHOTO ABUraTessl JyHHO-TO MOIYIS IIPU
nocajke Ha JIyHy ¢ HCTIOJIb30BaHMEM MOJENH TU-HAMUKH mocaaku. CuHTe3
CHCTEMBI yIpaBlieHHs B 0a30BOM MOHMXKAIOIIEM NTPeoOpa-30BaTesie MOCTOSHHOIO
HanpspkeHus ¢ [LHIM. Hayuutbcest HaOu-paTh MOZIETTN CUCTEM IO UX
middepenunansabM ypaBHeHMsM (LY). [IpousBectu pacuert perymnsropa
HanpspKeHUs B 0a30BOM MOHIDKAOIEM ITpeoOpa3oBaTesie MOCTOSIHHOTO
Hanpspkenus (IITH) ¢ LC-puasTpom 1 ¢ IUpOTHO-UMIYIIBCHBIM MOAYISTOPOM
(ILIMM) criocoboM MOJIaIbHOTO CUHTE3a — IPUHYIUTEIBHOTO pa3MeIeHUs
[10JIFOCOB 3aMKHYTOM CUCTEMBI B 33JJaHHBIX TOJ0XKE-HUSAX.

5.3. JIaboparopHbie padoThI

Ne
3aHATHSA

Ne
paszzena

HanmeHoBaHue WK KpaTKoe cofiepkaHue J1abopaTopHoi paboTh

Koi-
BO
4acoB

MonenupoBaHUe peeiiHON ONTUMAIBHOM CUCTEMBI

Paznuanbie opMBI TPEICTABICHHS MOJIENICH CHCTEM YIIPaBIEHUS

MOIIGJII/IpOBaHI/IC Ha6JIIOI[aTCJI$I MOMCHTA HAarpy3kKu ABHUIaTCJIA IOCTOAHHOI'O TOKa
C AKOPHBIM YIIPABJICHUCM

MozenupoBaHue HaOIIOIATeNsl CUCTEMbI YIIPABICHUS

ABTOMAaTU3UPOBAHHBIN CHUHTE3 PETYIATOPA B CUCTEME YIIPABIECHMS IO CKOPOCTH B
TUPUCTOPHOM IIPUBOJIE IIOCTOSTHHOT'O TOKA 10 BCEMY BEKTOPY COCTOSIHUS CUCTEMBI

ABTOMaTH3UPOBAHHBIN BEIOOP KO GUIMEHTA YCUIICHUS TMHEHHOW CUCTEMBI

N ([N 0 [B] W (N

O (] & [\ B |W

ABTOMaTHU3UPOBAHHBIN BEIOOP MOCTOSHHBIX BPEMEHU KOMIIEHCUPYIOIEH CBSA3H B
CUCTEME C KOMOMHUPOBAHHBIM YIPaB-JICHUEM

S (O] © o © [©

ABTOMaTHU3UPOBAHHBIN BEIOOP TATH PAKETHOTO JABUraTeNs TYHHOTO MOAYJIS IPH

MocajKe Ha JyHY

5.4. CamocrosiTesqibHasi padoTa CTyIeHTa




Brimonuenune CPC

TTonsun CPC

Crucok nureparypsl (C yKazaHUEM
pasnesnos, IIaB, CTPaHUI) / CChIIIKA Ha

pecypc

Koi-
BO
JacoOB

Cemectp

[TonroroBka K MPOBEJECHUIO TECTA 110 TEME
«OCHOBBI MOZICTTUPOBAHUS CUCTEM»

Annpuesckuii b.P., ®panxos A.JL
130paHHbIe TJIaBbl TEOPUH aBTOMAaTHYECKOTO
ynpasnenus. CI16.: Hayka, 1999. 467 c.
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Knunaués H.B. MogenupoBanue
OOBIKHOBEHHBIX U OCOOBIX JIMHEHHBIX
cucteM // PykoBoaICTBO K J1a00paTOpHBIM
paboram B makerax VisSim u Jigrein.
cop.2000-2013. URL:
http://model.exponenta.ru/lectures/Ir_ix.htm
(mara oopamenus: 21.10.2013). Knunauén
H.B. Teopus cucreMm aBTOMaTu4eCcKoro
PEryIupOBaHUS MYTIPaBICHUs: yuel.-MeTO/.
komrut. Offline Bepcus 3.8. Yensabunck 2008.
URL: http://model.exponenta.ru/lectures/
(nata obpamenus: 16.05.2011).
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[TonroToBKa K MpakTUYECKUM paboTaM U
bk3ameny. [Ipumep: «MogaenupoBanue
CJENIAILETO AIEKTPOIPUBOIA»

Komecos I0.b. Cenuenkos [O.b.
Bu3yaibHOE MOJICITHPOBAHHE CIIOMKHBIX

nuHamuueckux cuctem. Cankr-IlerepOypr:
AHO HIIO «Mup u Cembsa», 2001. 242 c.

9,5

[lonroToBKa K MPOBEIEHUIO TECTA IO TEME
«O01mue Bopocsl TEOPUU MOAETHPOBAHUS

Oumnunc, Y. Cuctemsl yrpaBiIeHHs ¢
oOpatHoii cBsi3bio / Y. Gumurc, P. Xapbop;
rep. ¢ aun1. b.M. Konsinosa. — M.
JlaGoparopus ba3osbix 3na-Huii, 2004. —
616 c. lopd, P. CoBpemeHHbIC CHCTEMBI
ynpasnenus / P. lopd, P. bumor; nep. ¢
anr1. b.1. KonbutoBa. — M.: JIaGopartopus
bazosbix 3nanuii, 2002. — 832 c.

HO)IFOTOBKa K IPAKTUYCCKUM 3aHATHUAM,
HarlnCaHUC OTYCTOB

Jlazapes, H0.®D. MonenupoBaHue npoeccoB
u cucteM B MATLAB: yueGnbIit kypc /
10.®. Jlazapes.— CII6.: [Tutep; Kues:
W3narensckas rpynna BHV, 2005.— 512 c.
Jpsixonos, B.Il. MATLAB: Ananus,
UIeHTU(DUKAIUS U MOJISTTUPOBA-HUE CUCTEM:
cnei. crpas. / B.IL. Ipsikonos. — CII6.:
[Tutep, 2002. — 444 c.
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6. q)OHIl OLCHOYHBIX CPEACTB AJA NMPOBCACHUHA TEKYIIECT0 KOHTPOJA YCIIEBA€EMOCTH,

IIpOMe)KyTO‘IHOﬁ arTeCcTalumn

KonTponb kauecTBa 0cBOE€HUS 00pa30BaTeIbHOM MPOrpaMMbl OCYIIECTBIISETCS B
cootBeTcTBUH ¢ [Tonokenrem o 6aNTbHO-PEUTUHTOBOM CUCTEME OIICHUBAHUS PE3YIbTaTOB
y4eOHOM JESITEIIbHOCTH 00yJarOIIIXCS.

6.1. Kontpoabubie meponpusitus (KM)

Ha3zBanue -
Ne | Ce- Bun Makc. TEHIBA-
KOHTpOJIbHOTO|Bec [Topsimok HauucaeHus: 6aI0B
KM|mectp| koHTpOIIS MEDOTDHSTHS Oan eTCs B
pomnp MA
1 7 Texymuii |KontponwHas| 1 | 10 [Bemonnenue I13 1 3a4eT




KOHTPOJIb Touka 1
2 7 Texymuii | KontponsHas 1 | 10 (Bemmonnenue I13 2 3a4eT
KOHTPOJTb TOUKa 2
3 7 Texymii | KonrporsHas 1 | 10 |Bommonuenue I13 3 3a4eT
KOHTPOJIb TouKa 3
4| 7 | Texymumit [KOHTPOIBHAT| 4 | 10 \Byinommenme T3 4 sauer
KOHTPOJIb TouKa 4
5 7 Tekymuit | KontporbHas 1 | 10 [Bemonunenue [13 5 3a4eT
KOHTPOJIb TOUYKa 5
Hpowe- Brinonaenue 113 6. 3ader no BompocaM B
6 7 JKYTOUYHASI 3a4er -1 50 3a4eT
owrerax.
arTecTarus
7 8 Texymii | KonrponsHas 1 | 20 [Bemonuenue [13 7 PK3aMEH
KOHTPOJIb To4Ka 7
8 8 Texymuii | KontponsHas 1 | 20 (Boemonnenue I13 8 PK3aMeH
KOHTPOJIb TOYKa 8
9 8 Texyuii | KonrporsHas 1 | 20 [Bemonuenue [13 9 DK3aMEH
KOHTPOJIb TOuKa 9
Brimonuenue 13 10. + OTBer Ha
HK3aMEHAIIMOHHBIN OUIIET.
[Tpome-
p 20+20+20+20+60=140 6amnoB. OTIMYHO -
10| 8 KYTOUHAS JK3aMeH - | 60 PK3aMEH
AT TeCTALIS 120-140 6anmnos.
8 100-120 6anoB - XOpo1Io.
80-100 6aJi10B - YIOBIETBOPUTEIHHO.
6.2. Ilpouenypa npoBeaeHusi, KpUTEPHUH OLlEHUBAHUSA
Bun
IIPOMEKYTOYHOU [Iponenypa nposeneHus Kpurepru
P OLICHUBaHUS
aTTecTaluu
VYuet 6annoB 3a Beimonenue [13 (10 80) + coaua 3aueTa mo B coorBeTCcTBHH C
3a4eT BonpocaM mozenuposanus CY (no 50). IIpu nonyuenun 6onee 100|mom. 2.5, 2.6
0aJUIOB - 3a4eT CIaH. [Tomoxxenus
VYuet 6annoB 3a Beimoninenue 113 (1o 80) + coaua sx3ameHna mo
BoMpocaM B omietax mo moaenupoBanus CY (mo 60). [pu
B cooTBeTcTBUU C
SK3AMEH norydeHuu 6omnee 80-140 6amnos - sk3amen caaH. Bemonanenue I13 L2526
10. + OtBeT Ha 3k3amMeHanOHHELIN Omiet. 20+20+20+20+60=140 HO.J'IO.)K’GHi/I}I
MakcuMyM OamtoB. Otianuso - 120-140 6amnos. 100-120 6anios -
xopomro. 80-100 6ansioB - yIOBIETBOPUTENIBHO.
6.3. ITacopt oHaa OLIEHOYHBIX CPEACTB
Ne KM

KomrmereHmn

PesynbraTsl 00yueHust

3HaeT: UCTIOJIb30BaTh (PyHIaMEHTAIbHbIE 3HAHUS JIJISl PEIICHUS 0a30BBIX
3a/1a4 yIpaBieHUs] B TEXHUUECKUX CUCTEMAX C LIEIbIO

OIIK-3 COBEPLICHCTBOBAaHUS B PO(heCCHOHAIBHOM 1eATEeIbHOCTH C HAHAHA A
MCII0JIb30BaHUEM METOJIO0JIOTUM IPUHATHUSA PELIEHUHN U yIIPABICHMS B
CJIIOKHBIX CHCTEMAax
'YMeeT: UCTI0b30BaTh (DyHIaMEHTaIbHbIC 3HAHUS JJI PEIIeHUsT 0a30BbIX

OITK-3 3a/1a4 yIpaBJICHUs B TEXHUUECKUX CUCTEMAX C LIEJIBIO TAAAAAANAD

COBEPIICHCTBOBAHUS B TPO(EeCCHOHATBHOM IEATETHHOCTH C
MCII0JIb30BaHUEM MOJEIUPOBAHNS CUCTEM YIIPABICHUS




MMeeT mpaKTUYeCKH OTIBIT: NCIIOIB30BaHUs (PyHIaMEHTAIbHBIX 3HAHUH
U1 peleHns 6a30BbIX 3a1a4 yIPaBJIEHUs B TEXHUYECKHX CHCTEMAX C
[EJIbI0 COBEPILICHCTBOBAHMS B PO ECCHOHAIBHON AEATEIBHOCTH C
MCII0JIb30BaHUEM MOJICIUPOBAHUS CHCTEM YIPABICHUS

OIlK-3

3HaeT: crocoObl OIIEHKU 3PPEKTUBHOCTH CUCTEM YIIPABICHHUS,
OIIK-4 pa3pabOTaHHBIX HA OCHOBE MaTeMaTH4eCKHX METOJOB U MOJICIMPOBAHUS
CHUCTEM YIIPaBJICHUA

'YMeeT: o1leHnBaTh 3(PPEKTUBHOCTH CUCTEM YIIPABICHHUS,
OIIK-4 pa3pabOTaHHBIX HA OCHOBE MaTeMaTH4eCKUX METOJOB U MOJIEIMPOBAHUS
CHCTEM YIIPaBJICHUS

HMeeT npakTUueCKui ONbIT: BIAJCHUS HAaBBIKAMU OIIEHKH
OIIK-4 A (HEKTUBHOCTH CHCTEM YIIPaBIICHUS, pa3pab0OTaHHBIX HA OCHOBE HHAHH
MaTeMaTHYE€CKUX METOJIOB M MOJICIIMPOBAHUS CUCTEM YITPABICHUS

3HaeT: METO/Ibl MATEMAaTUYECKOTO aHAJIM3a U MOJEIUPOBAHUS,
OIIK-12 TEOPETUYECKOTO M HKCIIEPUMEHTAIIBHOTO HUCCIIEI0OBAHUS B ARARARNRARARERARER
npodeccHoHATbHON IeITeTbHOCTH

'YMeeT: IMPUMCHATH CCTCCTBCHHOHAYYHBIC U O6H_ICI/IH)KCHepHLIC 3HaHHA,
MCTOJbI MATEMATUYCCKOI'O aHaJIn3a U MOACIUPOBAaHUA, TCOPETUICCKOTO
1 OKCIICPUMCHTAJIBHOT'O UCCIICIOBAHUS B HpO(I)CCCHOHaHLHOﬁ
JICATCIIbHOCTU

OIIK-12

lMeeT MpakTUYECKUH ONBIT: METOI0B MaTEMATHYECKOTO aHAIIN3A U
OIIK-12 MOJIEIIUPOBAHMS, TEOPETUYECKOTO U DKCIIEPUMEHTAIBHOIO HHHHH
MCCJIEIOBAHUS B MTPO(heCcCHOHATbHON AESITEIbHOCTH

TumnoBbie KOHTPOJIBHBIC 3a1aHUS 110 KaAXKAOMY MCPOIIPUATHIO HAXOIATCA B
IIPUITOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOEe 1 MH(OPMAIIMOHHOE O0ecredeHUue TUCHUIIMHBI

IHeuaTHas y4yeOHO-MeTOAUYECKAS] JOKYMEHTALMUS
@) OCHOBHAs TUMepamypa:
He npenycmorpena

0) OononHumenbHas IUmepamypa:
He npenycmorpena

8) omeyecmeenHbvle U 3apydedicHble HCYPHATbL N0 OUCYUNIUHE, UMelowuecs 8 bubiuomexe:
1. H3BecTus By30B. DIIEKTpOMEXaHUKA.
2. DIEKTPOIPHUBOI U aBTOMATU3AIMS MPOMBIIIJICHHBIX YCTAHOBOK.
3. DnexkTpuuecKkue MalIMHbI U TpaHC(HOPMATOPHI.
4. BectHuk IOYPI'V.
5. Bectauk FOYpI'Y Cepusi: KomnbloTepHbI€ TEXHOJIOTUH, YIPABICHUE U
PaANOIIEKTPOHUKA.
6. BectuHuk FOYpI'Y Cepusi: DHepreruka.
7.  MexarpoHuka, aBTOMaTH3alus, yIIPaBJICHHE.
8.  DiexTpuyecTBo.
9.  DnekTpoTexHuKa.
10. DHeprobe30nacHOCTh U YHEProcOEPEKEHUE.

2) MemoouuecKue YKazaHus 0 Cmy0eHmos8 no 0C80EHUI0 OUCYUNTUHDL.



1.  Oszepos, JILA. (IIudp B 6ubmuoreke O-466) MoaenupoBaHue CUCTEM
yIpaBjieHus: yueOHoe mocooue 1o rabopatopHbiM padoram. — YenssOnHCK:
N3narensckuii uentp IOVYpI'Y, 2009. — 51 c.

U3 HUX: yuebHO-Memoouueckoe obecneuerue camocmoamenbHol pabomol cmyoeHma:

1.  Osepos, JI.A. (ILludgp B 6ubmmoreke O-466) MoaenupoBaHue CUCTEM
ynpasjieHus: yaeOHoe mocobue mo 1adoparopHbiM padbotam. — YensiOnHCK:
Nzparensckuii nentp IOYpl'Y, 2009. — 51 c.

DJIeKTPOHHAS Y4eOHO-MeTOoANYeCKAasl IOKYMEeHTAIlUs

HaumenoBanue
Ne nHTg)I:;[ypm 3J1I:36KCT}I])I:)($H]:>171 bubmorpadudeckoe onrcanue
bopme
SEC [Topmiae, C.B. KomnbroTepHoe MOAEIUpOBaHUE
1 [OcHoBHas mureparypa usatenbersa buznyeckux H}’)OHCCCOB B makete MATLAB. + CD.
Mame [DnexTponHsIii pecypc] — Dnekrpon. nan. — CIIO6. : Jlanb,
2011. — 736 c. http://e.lanbook.com/book/650
SEC Tapacuk, B.Il. Maremarndeckoe MOAEIMPOBaHUE
> |OcrosHas muteparypa usarensersa TEXHUYECKHUX CUCTEM. [ DNEeKTpOoHHBIN pecypc] : YueOHuku
o —OJIeKTpOH. 1aH. — MuHck : HoBoe 3Hanue, 2013. — 584
c. http://e.lanbook.com/book/4324
SEC JpsikonoB, B.I1. VisSim+Mathcad+MATLAB. BusyanbHoe
3 JlonoHUTEIBHAS M3 IATENBCTE] MaTeMaTHYE€CKOE MOJICIMPOBAHUE. [ DIEKTPOHHBIN pecypc]
TUTEpaTypa Mams —OnekTpoH. nad. — M. : COJIOH-IIpecc, 2008. — 384 c.
http://e.lanbook.com/book/13679
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[Tepedenp ncnonb3yeMbIx MpoheCcCHOHANBHBIX 0a3 TAaHHBIX U WH(DOPMAITMOHHBIX
CIIPABOYHBIX CUCTEM:

1. -baza nanasix BUHUTU PAH(Geccpouno)

8. MarepuajibHO-TeXHHYECKOe o0ecreyeHne 1 CIUITHHbI




OcHoBHOE 000pyIOBaHNE, CTEH/IbI, MAKEThI, KOMITLIOTEPHASI TEXHHKA,
Bun 3anstuit Ayt MpeyCTaHOBICHHOE MPOrpaMMHOE 00ecTIedeHHe, UCTIOIb3yeMOoe st
YA Pa3IMYHBIX BUJIOB 3aHITHI
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