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1. llesu u 3212494 AU CIUILIHHBI

ensMu nmpenogaBaHus JUCUUILUIMHBI ABIISIOTCS O3HAKOMJIEHUE C OCHOBAMH TEOPUU
CUCTEM aBTOMAaTHYECKOTrO yIpaBlieHUs ¢ nepeMeHHoil cTpykTypoit (CIIC), a Takxke
U3yYEHHE PEKUMOB, KOTOpble BO3MOXHBI B CIIC, 1 IPUHIMIIOB CHHTE3a TAKUX CHCTEM.

Kparkoe conep:xanue 1ucCUNIMHBI

[IpenmeToM naHHOW TUCUUILIMHBI SIBISIOTCS IPUHLMIBI TOCTPOCHUS OAHOTO U3 KJIACCOB
HEJIMHEWHBIX CUCTEM aBTOMAaTHYECKOIO YIIPABIEHUS — CUCTEM C IIEPEMEHHOMN CTPYKTYpOM.
OcHOBHOE BHUMaHUE yAEISIeTCs 3ajauaM yIpaBICHUs JTMHEHHBIMU O0BEKTAMU C
MOCTOSSHHBIMU U IEPEMEHHBIMU MMapameTpamu. JJeMOHCTPUPYETCs, YTO UBMEHECHUE
CTPYKTYPHI TTO3BOJISIET MOBBICUTH KAU€CTBO YIPABIICHUSI CBOOOITHBIM U BHIHYXKIECHHBIM
JBIDKEHUSIMUA OOBEKTOB C TOCTOSIHHBIMU U TIEPEMEHHBIMU TTapaMeTpaMu, a TaKxKe
IOCTPOUTH CUCTEMY, MAJIOUYBCTBUTEIBHYIO K UBMEHEHUAM TaKHX [MAPaMETPOB.
PaccmarpuBatoTcs npuMepsl peaan3aiuu nogooHbix cucteM. [logpo6Ho onuckIBatoTCs
PEXKUMBI B CHCTEMAX C IEPEMEHHON CTPYKTYPOii, B 0COOCHHOCTU CKOJIB3SIIIUI PEKUM, U
U3yYarOTCsl METOJIbl CUHTE3a YIIPABICHUH I pa3IuYHbIX OOBEKTOB M 3a7a4.

2. Komnerenuum o0y4yaromerocsi, popMupyemMblie B pe3yJibTare 0CBOCHHA
AUCIHUNIMHBI

[TnaampyemMble pe3yabTaThl OCBOCHUS [Tnanupyemblie pe3yabTaThl
OIT BO (kommieTeHIInN) 00ydYeHHUS 110 AUCITUTUTHHE

3HAET: COBPEMEHHbBIC HEIMHEHHBIE PAUOCUCTEMBI
YIIPaBJICHUS], HATIPABIICHUSI PA3BUTHSI, COBPEMEHHbIE
METO/bI pacyeTa, aHaJIN3a U MPOECKTUPOBAHUS
HEJIMHEHHBIX PaJMOCUCTEM YIIPABICHUSI.

'YMeeT: pacCUMThIBATh XapaKTEPUCTUKH JIMHEHHBIX 1
HEJTMHEHHBIX PaJUOCUCTEM YIIPABICHUS,
pa3pabaThIBaTh aITOPUTMBI YIIPABICHUS JJIS
peanu3anuu TpedyeMbIX 3aKOHOB YIIPaBICHHUS,
[peaM30BBIBaTh pa3padO0TaHHbBIC AJITOPUTMBI,
pa3pabaTeIBaTh TEXHUYECKOE 3a/IlaHUE HA
MPOEKTUPOBAHUE.

MmeeT npakTUYECKUI ONBIT: BIAJCHUS
COBPEMEHHBIM MPOTPAMMHBIM 00€CIIEYCHUEM IS
MOJIETTUPOBAHUS PAIMOCUCTEM YIIPABJICHHUS,
HaBBIKAMH MMOCTPOCHUS MOJIEJIEH HETUHEMHBIX
CHCTEM U pabOThl C HUMHU.

[NK-1 CriocoGeH oCyIecTBIATh aHAJIU3 COCTOSHUS
HAyYHO-TEXHUYECKOW MPOOIEMBI, OTIPENENISATh ST
1 BBINIOJHATD IMIOCTAHOBKY 3a1a4 ITPOCKTUPOBAHUA

3. Mecto nucuuninnbl B ctpykrype OII BO

[TepeueHp npenIecTBYOMUX AUCIUILINH, [TepeueHpb MOCIEAYIOMUX AUCIUILINH,
BUJIOB pabOT y4eOHOTo MjiaHa BUJIOB paboT

1.®.25 OCcHOBBI NOCTPOEHUSI HENTPEPHIBHO
TTMCKPETHBIX PATUOCUCTEM U KOMILIEKCOB
1.®.01 OcHOBBI panOPOTOHUKHI YIpaBJICHMS,

1.®.13 MHOrOypOBHEBBIE PATUOCUCTEMBI U
KOMILICKCHI YTIPaBICHHS




Tpe6OBaHI/I}I K «BXOOHBIM» 3HAHUAM, YMCHUAM, HABBIKAM CTYIACHTA, HCO6XOI[I/IMBIM
IIp1 OCBOCHUU ,IIElHHOfI JAUCTUITIINHBI 1 HpH06peTCHHI>IM B PC3YJIIbTATC OCBOCHUA
MpCAMICCTBYIOIMUX JUCHUIIINH:

Hucuunimza

TpeboBanus

1.®.01 OcHOBBI painoPOTOHUKHI

3HaeT: KIacCupUKauio 000pyIOBaHUS IS
MOCTPOCHUS CETEH ONTHUYECKON CBA3U; OCHOBHBIE
du3HYeCcKre U MaTEMaTHYECKUE MOCIIM KBAHTOBBIX
MprOOPOB ¥ KOMIIOHEHTOB CUCTEM, UCIIONIB3YEMBIX
Ha ATanax pacyera v MPOEKTUPOBAHUS
PaaNO3JEKTPOHHBIX CUCTEM U KOMILIEKCOB;
OCHOBHBIC HAyYHO-TEXHHUUECKHE MTPOOIEMBI U
MEePCIEKTUBBI PA3BUTHSI KBAHTOBBIX U
OTITORJICKTPOHHBIX TPHOOPOB M YCTPOKCTB,
MaTeMaTUYECKUN armapar KBaHTOBOU 3JIEKTPOHUKH,
TEOPHUH BOJH U 3JIEKTPOJIUHAMHKH CIUIOIIHBIX Cpej
TS aHa3a paboThI M pacueTa XapakTepUCTUK
YCTPOMCTB M CHCTEM ONTUYECKOTO JHAra3oHa;
OCHOBHBIE 3aKOHbI €CTECTBEHHOHAYYHBIX
TUCIUTIINH B TPO(EeCCHOHANTBHOM NeATETbHOCTH;
OCHOBHBIE MPUHIIUIIBI TOCTPOCHUS U pacyeTa
ONTUYECKUX CETEH; YMEET: pacCUUTHIBATh
ocHoBHbIe nmapameTpbl BOJIC; ucnonb3oBarsb
0a30BbIE JIEMEHTHI KBAHTOBOM M ONTUYECKON
SJIEKTPOHMKH; TPUMEHSATH OCHOBHBIE METObI
AHaJM3a KBAHTOBBIX U ONMTOIEKTPOHHBIX YCTPOMCTB
1S pellieHUd 3a/1a4 B CUCTEMAx Mepeadu u
00paboTku MHGOPMALIMH, UCTIONH30BaTh OA30BBIC
3JIEMEHThI KBAHTOBOW U ONTUYECKOM 3JIEKTPOHUKY;
MPUMEHSATH OCHOBHBIE METOIbI aHAJIN3a KBAHTOBBIX
Y ONTOAIEKTPOHHBIX YCTPOMCTB AJI pEeUICHUs 3a/1a4
B CHICTeMax epeaadn U 00paboTku nHpopManuu
MMeeT npakTU4eCKUI OMBIT: METOI0I0TUEN
W3MEPEHUSI XapaKTEPUCTUK PATHUOTEXHUIECKHUX
CHUCTEM ONTHUYECKOrO IMara3oHa., HAaBbIKAMHU
[pacyeTa ONTOBOJIOKOHHBIX JIMHHUU CBSI3H;
METOJI0JIOTMEN UCIOJIb30BaHUS ANNAPATYPhI IS
W3MEPEHUSI XapaKTEPUCTUK PATUOTEXHUIECKHUX

CHCTCM OIITHYCCKOI'O AHaIla30Ha

4. O0béM 1 BUABI y4eOHO# padoThI

OO0uas TpyA0€eMKOCTh JUCHUILIMHBI cOCTaBIseT 6 3.e., 216 4., 110,75 u.

KOHTAKTHOM paboThI

Pacnpenenenue
B 10 ceMecTpam
Bun yue6HO# paboTh cero B Jacax
4acoB
Homep cemecTpa
8 9
OO6mmas Tpy10EMKOCTh TUCIIUTUTMHBI 216 108 108
AyoumopHhvie 3auamusi: 96 48 48




Jlexrum (JI) 48 24 24
[IpakTudeckue 3aHATUS, CEMHUHAPHI U (MIIN) IPYTHE BUJIBI ayTUTOPHBIX
. 0 0 0
sanstuii (I13)
Jlabopatopusie pabotsl (JIP) 48 24 24
Camocmosmenvuas paboma (CPC) 105,25 | 53,75 51,5

Cocrapnenue pedepara o pa3InUHbIM aCIIEKTaM yIpaBJICHU B

CHUCTEMax C MIEPEeMEHHON CTPYKTYPO Ha OCHOBAaHMH MH(OPMAIIUU U3 53,75 | 53.75 0
OTEUYECTBEHHOM U 3apyOeHOU JTUTEepaTypbl

Pemenue 3anaun cuHTE3a yNpaBiIeHUs ISl AEKTPOTEXHUUECKOTO
00beKTa (MCTOYHHKA BTOPUYHOTO AJIEKTPONUTAHUS, SJIEKTPOIIPUBOAA U 515 0 515
T.II.) C UCIIOJIB30BAaHUEM METO/IOB TEOPUHU CUCTEM C MIEPEMEHHOMN ’ ’
CTPYKTYpOil 1 (ha30BbIX IPOCTPAHCTB
KoHcynpranmy u npoMexyTo4Hast aTTeCcTalus 14,75 | 6,25 8,5
Bu koHTpOIIs (3a4eT, nud.3a4eT, SK3aMeH ) - 3a4eT | SK3aMeH

5. CoaeprkaHue TUCHMILIMHBI

OO0beM ayaUTOPHBIX 3aHATUN
paiigena HaumeHnoBanue pa3aenoB JUCHHUILUIMHBI 110 BUJlaM B Jacax
Bcero JI{ 113 | JIP
1  |BBeneHue B CCTEMBI C IEPEMEHHON CTPYKTYPOH. 4 41 0 0
) YipaBiieHue JIMHEHHBIMA 00BEKTAMU C ITOCTOSHHBIMH 12 6 0 5
napamMeTpamMu
3 YipaBiieHHe JIMHEHHBIMU 00BEKTAMU C IIEPEMEHHBIMU 12 6! 0 6
napameTpamu
4 anaBneHHue HEJTMHEWHBIMH 00BEKTaMU B CUCTEMAaX C MIEPEMEHHON 10 4 0 6
CTPYKTYpOit
5 |AzanTUBHBIE CUCTEMBI C IEPEMEHHOM CTPYKTYpOit 12 6 0 6
6 'YipaBiieHHEe 00bEKTaMU MPU HETIOIHOMN I/IH(I)OpMaI_[IiI’I/I 0 COCTOSIHUHU 14 3 0 6
CHCTEMBI U HEUJICATHHOCTSIX YIIPABIISIFOIIETO YCTPOMCTBA
7  |Bompochl TEXHHUYECKON peanu3annu 3akoHOB ynpasieHus CIIC 6 6 O 0
] CuHTe3 yNnpaBlIeHU B CKOIB3AIIEM PEKUME IS HICTOUHUKOB 2 ] 0 18
BTOPUYHOTO 3JIEKTPONUTAHUS U JIEMEHTOB AJIEKTPOIIPUBO/IA
5.1. Jlekuun
Ne Ne Kon-
rexuuulpasena HaunmenoBanue win KpaTkoe CoAEp:KaHue JTEKIIMOHHOTO 3aHSTHS BO
4acoB
3aa4u aBTOMaTHYECKOTO perynupoBanus. [[oHsATHE IEpEeMEHHON CTPYKTYpPHI.
1 1 |OcobennocTu (pa3oBBIX MPOCTPAHCTB TMHEWHBIX JUHAMUYECKHX CUCTEM. 4
[Tpunuumne! noctpoenus CIIC.
) ) [Tpumenenue npunuumnoB CIIC qyst obecrniedeHust yCTOWIMBOCTH MIPU )
OTpaHHYEHHON MH(OPMAIIUU O COCTOSTHUN CUCTEMBI.
3 5 PexuMBI B CUCTEMaX C MIEPEMEHHON CTPYKTYPOU. BeIHY K /I€HHBIC IBHIKEHUS B 4
CIIC
4 3 Cunre3 CIIC s ynpaBieHusi CBOOOIHBIM ABHKEHHEM OOBEKTOB C )
W3MEHSIONMUMHUCS ITapaMeTpaMu
5 3 |(YmpaBneHue BBIHYK/ICHHBIM JABUKEHHUEM 00BEKTOB C IEPEMEHHBIMH MMapaMeTpaMu| 2
6 3 [MHOTOCBSI3HBIE CUCTEMBI C IEPEMEHHON CTPYKTYPOM 2
7 4 |OcobeHHOCTH MPUMEHEHHSI TUHEHHBIX PETYISATOPOB JIJISl HETUHEHHBIX 00BEKTOB 2




8 4  |Cunre3 3akoHOB ynpasieHus B kiacce CIIC s HenmuHENHBIX 00bEKTOB 2

9 5 AnantuBHble CIIC nns ynpasieHus 00beKTaMu ¢ IEpeMEHHBIM KO3(pPHUUEeHTOM )
YCUIICHUS

10 5 |Anantusbie CIIC ans ynpaBieHust 00beKTaMu C IepeMEHHBIMU TapaMeTpaMu 2

1 5 AnantuBabie CIIC mis yripaBieHus 06’b€IfTaMI/I C IIEPEMEHHBIMU NTapaMeTpamMu )
[IPY OTPAaHUYEHHOM YTIPABIISIONIEM BO3EHCTBUU

12 6  |YmpaBneHue ¢ UCIOJIb30BAaHUEM JIMHEHHOTO (PHIIBTpa B yIPABIISAIONIEM YCTpoicTBe| 4

13 6 BinsiHue HenaeanbHOCTEN NEPEKIIIoYaoero ycrporcrsa Ha AuHaMuky CIIC. 4
KBasuckonb3snmii pe;xuM. CucreMsl ynpasieHus ¢ ructepesucom u 1M

14 7 |Ynpasnstomue ycrporictsa CIIC u mpyHIMIIBI UX TOCTPOCHMUS 6

15 ] Penienne 3a1aun CHHTE3a MHOTOMEPHOT'O CKOJIB3SILIETO PEKUMA JIJIs1 HEJIMHEHHBIX 4
TMHAMHYECKUX CUCTEM

16 8  |CuHTe3 ynpaBieHHs] aBTOMAaTU3MPOBAHHBIM CUHXPOHHBIM AJIEKTPONPUBOIOM 2

17 8  |OcobeHHOCTH MOCTPOCHUS UPPOBBIX CUCTEM ABTOMATU3UPOBAHHOTO yIpPaBICHUs | 2

5.2. llpakTHyecKue 3aHATHS, CEMHUHAPbI

He npenycmorpenst

5.3. JIaboparopHbie padoThI

Kon-
Ne Ne .
HanmeHoBaHue WM KpaTKOe coziepkaHue J1a0opaTopHON paboThI BO
3aHATHUS[pa3Iea
9acoB
1 ) [TocTpoenune Ga3oBBIX IPOCTPAHCTB TMHEUHBIX OOBEKTOB C ITOCTOSHHBIMH 6
napamMeTpamMu
) 3 [TocTpoeHue Gpa3oBbIX TPOCTPAHCTB JTUHEUHBIX OOBEKTOB C IEPEMEHHBIMHU 6
napaMeTpaMu
3 4  |[Toctpoenue pa30BbIX MPOCTPAHCTB HEIUHEHHBIX 0OBEKTOB 6
4 5 M3yuenne paboThl aAanTUBHBIX CUCTEM ISl YIIPABICHHUS 00BEKTaMU C 5
MepeMeHHBIMU KO3 DHUITUEHTOM YCUTICHUS
5 6 N3yuenune ocobennocreit pabotsl CIIC npu HenaeanbHOCTAX YIPABISIONMIETO 6
yCTPOMCTBA
6 8  |CHHTE3 CKOJNB3SIIEro PeKuMa ISk ICTOUHUKA BTOPUYHOTO DICKTPOITUTAHUS 6
7 8  |udpoBbie aNrOpuTMBI OIICHKHA U 00paOOTKH MEPEMEHHBIX COCTOSIHHUS 6
] 3 Oco0EeHHOCTH MOACIIUPOBAHUS CUCTEM C TIEPEMEHHOM CTPYKTYPOH B CKOJIB3SIIEM 6
pexxuMe
5.4. CamocrosiTeqibHasi padoTa CTyIeHTA
Beinonnenne CPC
Criucok nuteparypsl (¢ yKkazaHHEM Ko-
[Monux CPC pasernos, riaB, CTpaHuil) / ccbuika Ha  [CemecTp| BO
pecypc JacoB
C. B. EMenbsaHoB. Cuctemsl
Cocrasienue pedepara 1mo pa3TuaHbIM
aBTOMATHYECKOTO YIPABJICHUS C
ACTIEKTaM YTIPaBIICHHSI B CUCTEMaX C . . .
[MePEMEHHOMN CTPYKTYPOU Ha OCHOBAaHUU NICPEMCHHOH CTPYKTYPOH. Bee rinasbi Siew- 8 53,75
HHI&)O AL HEZTZZECTBeHHOITI " Chong Tan, Yuk-Ming Lai, Chi Kong Tse. ’
Lo 6I;H<H0ﬁ HTEDATYDLL Sliding Mode Control of Switching Power
24 patyp Converters. Bce maBbl
Pemenue 3aiaun cuntesa ynpasiaenus 1 |Siew-Chong Tan, Yuk-Ming Lai, Chi Kong 9 515
hrieKTpoTexHuueckoro oorekra (ucrounuka [Tse. Sliding Mode Control of Switching ’




BTOPUYHOTO JIEKTPONUTAHUS,
QJIEKTPONIPUBOJIA U T.I1.) C UCTIOIB30BAHUEM
METOJ/IOB TEOPUH CUCTEM C IIEPEMEHHON
CTPYKTYpOii 1 (ha30BbIX IPOCTPAHCTB

Power Converters. [ 1aBel ¢ MaTepuanom
MpaKTHYECKOTo XapakTepa Jlekuuu mo Kypcy

6. (I)OH)I OLCHOYHBIX CPEACTB AJA IMPOBCACHUA TEKYIIECI0 KOHTPOJA YCIIEBAEMOCTH,

NMPOMEKYTOYHOM aTTeCTallMu

KonTpons kauecTBa 0CBOCHUS 00pa30BaTEeIbLHOMN MPOrpaMMbl OCYIIECTBIISCTCS B
cootBercTBHH ¢ [Tonokennem 0 6aTbHO-PEUTUHTOBON CUCTEME OTICHUBAHUS PE3YIbTATOB

y4eOHOH AESITENIbBHOCTH 00yHarOIINXCS.

6.1. KouTpoabusie meponpusitus (KM)

Haspanue -
No | Ce- Bun Makc. THIBa-
KOHTpOJBHOTO [Bec [Topsimox HauKcneHus: 6amioB
KM|mecTp| koHTpOms MEDOLPISLIIS Oamn eTCs B
porp A
[To mpunIMMIy "3aueT/HE3aueT":
MIPUHUMAOTCS TOKJIAJIBI U pedepaThl ¢
[Tpome- Pedbepars! i CaMOCTOSITEIbHBIMH 33/IaHUSMU TIO
1 8 KYTOYHAS noxﬁanm - Marepuairy Kypca. B mporecce npueMku 3a4eT
arTecTanus 3a/1a10TCS KOHTPOJIbHBIE BOMPOCHI T10
Matepuaiy Kypca. [Tocie coaum Bcex
3a/laHuil BBICTABIISIECTCS 3aUeT.
[To npuHIMMY "3a4eT/He3adeT": 3a caavdy
KaXK101 J1abopaTopHOM paOOThl HAUUCIIAETCS
[Ipome- onuH Oast. [Ipu 3TOM B mporecce caauu
2 | 9 | xyrounas |[JIabopaTopHble| - 1abopaTopHBIX paboT 3a7ar0TCs PK3aMEH
arTecTanus KOHTPOJIbHBIE BOMPOCHI [0 MaTepuaiy Kypcy.
Craua Bcex 1a00paTOPHBIX padOT 03HAYACT
TTOTTYCK K SK3aMEHY.
6.2. Ilpouenypa nposeaeHusi, KpUTEPUH OLEHUBAHUSA
Bu
MIPOMEK };quoﬁ IIponenypa npoBeaeHus Kpurepuu
p Y p ypaip OLICHUBaHUS
aTTeCTaluN
BrigaroTcs 3x3aMeHaIMOHHbBIC OMIIEeTHI (110 2 BOTpoca B
B coorBeTcTBUM C
KaxxaoM). OLieHKa 3a 9K3aMEH CTaBUTCSA IO pe3yabTaTaM
9K3aMEH . 2.5, 2.6
OTBETOB HA BOMPOCHI U3 IK3AMEHAITMOHHBIX OMJIETOB C YUYETOM
[Tonoxxenus
PE3YABTATOB CAAYH JIAOOPATOPHBIX PaboT
[Tpuemka moknanoB u pedeparoB ¢ KOHTPOJIBHBIMU BOITPOCAMU B coorsercrsui ¢
3a4eT P HI()) MaTP; STy K cI; P nm. 2.5, 2.6
pHALY KyP [lonoxenus

6.3. ITacopt oHIa OLIEHOYHBIX CPEACTB

No
Komnerennuu Pesynbrarel 00yueHus KM
12
3HaeT: COBPEMEHHbIC HETMHEIHbIE PaIHOCUCTEMBI YIIPABIICHHUS, HAPABICHUS
[K-1 ’ . -+
Pa3sBUTHA, COBPCMCHHBIC MCTO/IbI paCiCTd, aHaJIn3a U MPOCKTUPOBAHUA HCIIMHCUHBIX




paZvoCUCTEM YIIPaBJICHHUS.

[1K-1

'YMeeT: pacCUMThIBATh XapaKTEPUCTUKU JIMHENHBIX U HEJTUHEWHBIX PAJUOCUCTEM
YITpaBJICHUS, pa3padaThIBaTh aITOPUTMBI YIIPABICHUS JJI pPeaTu3aiiy TpeOyeMbIX
3aKOHOB YIPaBIIE€HUS, PEATH30BBIBATh pa3padOTaHHBIC aJITOPUTMBI, Pa3padaThIBaTh
TEXHUYECKOE 3aJJaHNE HA IPOCKTUPOBAHHUE.

[1K-1

MMmeet HpélKTH‘-I@CKHfI OIIBIT: BJIAACHUA COBPEMCHHBLIM IIPOrpaMMHBIM obecreueHrEM
JAJI1 MOACIIUPOBAHUS PAAUOCUCTEM YIIPABJICHH A, HABBIKAMU IMOCTPOCHU A MOI[GJ'ICI‘/JI
HEIUHEHHBIX CHCTEM M pa60Tr,1 C HUMM.

TumnoBbie KOHTPOJIBHBIC 3alaHUS 110 KaAXKAOMY MCPOIIPUATHIO HAXOAATCA B
IIPUITOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOe 1 MH(OPMAIIMOHHOE 00ecredeHUe TUCHUIIMHBI

ITeyaTHas ydyeOHO-MeTOMUYECKAS JOKYMEHTALMS
@) OCHOBHAsL IUMepPamypa.:

1.

Anapees, B.

C. Teopust HEMMHEHHBIX EKTPUUECKUX Tierel [ YueO.

nocoOue JyIsi JIEKTPOTEXH. MH-TOB CBsI3H]. - M.: Paano u cBs3b, 1982. - 281 c. .

0) OononHumenvbHas Iumepamypa:
He npenycmorpena

8) omeyecmeenHbvle U 3apydedicHble HCYPHAIbL N0 OUCYUNIUHE, UMelowuecs 8 bubiuomexe:
He nipenycmoTpensl

2) MemoouuecKue YKazaHus 0Jis Cmyo0eHmos8 no 0C80EHUIO OUCYUNTUHDL:
Tenexkun B.®., [leBsitoB M.A. OCHOBBI KOMIIBIOTEPHOIO

npoekTupoBanus u monenupoBanus POC. Yuebnoe nocobue — YensOunck: 1z,
HOVYpI'Y, 2004.

l.

U3 HUux. y'{e6H0-M6m061/l’fl€CKO€ obecneverue camocmosmenbHou pd60mbl cmydeﬂma:

3JICKTpOHHaH yqeﬁHO-MeTO)II/I‘leCKaﬂ AOKYMECHTAIlUA

HavmeHoBanue
Bu ecypca B
Ne A peeyp . bubnuorpaduueckoe onrcanue
JUTEpPaTypbl | AIEKTPOHHOMN
dbopme
Metonuueckne |YueOHO- .
HocoGus st METOMIIECKITe [IpexTHpoBaHNEe HETUHEHHBIX PAAHMOCHUCTEM M KOMILIEKCOB YIIPABICHUS
1 . https://edu.susu.ru/pluginfile.php/8470799/mod_resource/content/1/Jlexim
CaMOCTOSITEIbHOM|MaTeprabl -
no CIIC.pdf
paboTHI CTyIeHTa [Kadeapbl
DIIEKTPOHHO-
oubnmuoTteunas [(HenmuHeitHas TMHAMUKa U YIIpaBlIeHUE. [ DNEeKTPOHHEIHN pecypc] : yueO.
OcHoBHas
2 Tenarvpa cucTeMa nmocobre — DnekTpoH. naH. — M. : ®u3maraut, 2008. — 396 c. — Pexun
patyp n3narenscTBa |[nocrtyma: http://e.lanbook.com/book/48268 — 3ari. ¢ skpaHa.
Jlanb
OnextponHo- |Kum, [[.I1. COopHHK 3a/1a49 110 TEOPUH aBTOMATUYECKOTO YIIPABICHUSI.
oubnuoTeyHas [MHOTOMEpHBIC, HEIMHEHHBIE, ONITUMAJIbHBIC U aIallTUBHBIC CUCTEMBI.
JlononHuTenbHAS o
3 cucreMa [DnmexkTpoHHBIH pecypc] : yuebd. mocodre — DIeKTpoH. JaH. — M. :
uTeparypa i
n3narenbcTBa  |[Pusmariut, 2008. — 328 c. — Pexxum pocryna:
Jlanb http://e.lanbook.com/book/49085 — 3ar. ¢ skpana.




[lepeyeHb HCTIONB3YEMOTO TPOTPAMMHOTO 00ECTICUCHHUS :
1. Microsoft-Windows(6eccpodHo)
2. Math Works-MATLAB, Simulink 2013b(6eccpouno)
3. Microsoft-Office(6eccpouno)

[lepeueHp HCTONB3yEMBIX MTPOPECCUOHATBHBIX 0a3 TaHHBIX U HHPOPMALIMOHHBIX
CIIPABOYHBIX CUCTEM:

Her

8. MarepuajibHO-TeXHHYECKOe o0ecredeHne T1CIUTTHHbI

No OcHoBHOE 000pyIOBaHKE, CTEH I, MAKETHI, KOMITBIOTEPHAs TEXHUKA,
Bun 3aaaruit a I_l MPEyCTAaHOBICHHOE TIPOTPAaMMHOE 00eCIIeUCHHE, UCTIONh3yeMOe s
YA Pa3IMYHBIX BUIOB 3aHITUH
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