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

1.®.12 MHOrOoypOoBHEBBIE PATUOCUCTEMBI U
KOMILJIEKCHI YTIPaBJICHUS




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.®.01 OcHOBBI painoPOTOHUKHI

3HaeT: MaTeMAaTUYECKUI anmnapaT KBAHTOBOM
JIEKTPOHUKH, TEOPUH BOJIH U AJIEKTPOIMHAMUKH
CIUIOIIHBIX CpeJ AJIs aHalIHu3a padoThl U pacyeTa
XapaKTEPUCTUK YCTPOUCTB U CUCTEM ONTHYECKOTO
arna3oHa; OCHOBHbBIE 3aKOHbI
€CTECTBEHHOHAYYHbIX JUCLUIUINH B
npoQeCCHOHAIBHON AEATEIBHOCTH; OCHOBHBIC
HPUHIMIIBI TOCTPOSHUS U pacueTa ONTHYECKUX
ceTel;, KilacCuPUKALUI0 000pyIOBaHUS IS
MOCTPOEHUS CeTel ONTHUECKON CBSI3U; OCHOBHBIE
¢uznyeckre U MaTeMaTHYeCKUE MOJIETTN KBAHTOBBIX
npruOOPOB ¥ KOMIIOHEHTOB CUCTEM, MCIIOIb3yEMBIX
Ha 3Tarax pacyera u NpOeKTUPOBAHUS
PaIMO3IEKTPOHHBIX CUCTEM U KOMILJIEKCOB;
OCHOBHBIE HAYYHO-TEXHUYECKHE MTPOOIEMBI U
NEepCIEKTUBBI Pa3BUTHS KBAHTOBBIX U
OTITORJIEKTPOHHBIX MMPHOOPOB U YCTPOHCTB YMeEeT:
HCIIO0JIb30BaTh OA30BbIE AIEMEHTHI KBAHTOBOM U
ONTUYECKOU AIEKTPOHUKH; IPUMEHSATH OCHOBHbIE
METO/Ibl aHAJIN3a KBAHTOBBIX M OMTOXJIEKTPOHHBIX
YCTPOMCTB JJIs1 peLIeHUs 33/1a4 B CUCTEMax
nepenadn 1 06paboTku HHPOPMALIUH, PACCUUTHIBATH
ocHoBHBIe mapameTpbl BOJIC; ucnonb3oBarh
0a30BbI€ AIEMEHTHI KBAHTOBOM M ONTHYECKOM
AIIEKTPOHUKH; IPUMEHATH OCHOBHBIE METO/IbI
aHaJIn3a KBAHTOBBIX U ONTO3JEKTPOHHBIX YCTPOICTB
TUISl pEIIEHUS 33]1a4 B CUCTEMAaX Nepesadu v
00paboTku nHpopmarmu MMeet mpakTHyeCKHii
OTBIT: HABBIKAMM pacyeTa ONTOBOJIOKOHHBIX JTUHUM
CBSI3U; METOJ0JI0THEN HCTIONB30BaHUS allaparyphbl
TUISL U3MEPEHUS XapaKTEPUCTUK PaMOTEXHUUECKUX
CHCTEM OITHYECKOTO JMana3oHa, METOA0JIOTuei
M3MEPEHMSI XapaKTEPUCTUK PAIUOTEXHUUECKUX
CHCTEM OINTHYECKOTO JAMaNa30Ha.

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
C IPUMEHEHUEM JIUCTAHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOTHI 0
Pemenvie 3anaun cuHTe3a ypaBIeHUS IS AIEKTPOTEXHUUECKOTO
00beKTa (MCTOYHMKA BTOPUIHOTO AJICKTPOIUTAHUS, JICKTPOITPUBOAA U 51.5 0 515

T.I.) C UCTIOJIH30BAHHEM METOJIOB TEOPUU CUCTEM C MIEPEMEHHOMN
CTPYKTYpOi 1 (pa30BBIX MPOCTPAHCTB

Cocrasienue pedepara o pa3aIMdHbIM aCTIEKTaM yIpPaBIEHUS B

cucTeMax C MepeMEeHHON CTPYKTYpOil Ha OCHOBaHUU MH(pOpMALIUU U3 53,75 | 53.75 0
OTEUECTBEHHOM U 3apyOexHOU JTUTEepaTypbl

KoHcynpranyy u npoMeKyTo4Hast aTTeCTalus 14,75 | 6,25 8,5
Bu koHTpOIIs (3adeT, nud.3a4eT, SK3aMeH ) - 3a4eT | HK3aMeH

5. CoaeprkaHue TUCHMILIIMHBI

O0beM ayaUTOPHBIX 3aHATUN
pajzgena HaumeHnoBaHwue pa3aenoB AUCHUTUTHHBI IO BUJIaM B Yacax
Bcero JI| 113 | JIP
1  |BBeneHue B CCTEMBI C IEPEMEHHON CTPYKTYPOH. 4 41 0 0
5 YipaBiieHre JIMHEHHBIMU 0OBEKTAMU C TTOCTOSHHBIMH 12 6 0 5
napaMeTpamMu
3 'YipaBieHue TUHEHHBIMH 00bEKTaMU C TIEPEMEHHBIMHU 12 6 0 6
napaMeTpamMu
4 anaBJIeHHUe HEJTMHEHHBIMU O0BEKTAMH B CHCTEMaX ¢ MePEMEHHOMN 10 4 0 6
CTPYKTYpOii
5 |AzanTUBHBIE CUCTEMBI C IEPEMEHHOU CTPYKTYpOit 12 6 0 6
6 'YipaBiieHne 00beKTaMU MPU HETIOIHOM I/IH(I)OpMa]_II/\I'I/I 0 COCTOSIHUU 14 2 0 5
CHUCTEMBI U HEHJICATLHOCTSX YIIPABJISIONIECTO YCTPOUCTBA
7  |Bompochl TexHHUYECKOH peann3anuu 3akoHoB yrpasieHus CIIC 6 6| O 0
] CuHTE3 yIpaBIeHUH B CKOJIB3SIIEM PEKUME JJIT UCTOYHUKOB 26 2 0 13
BTOPUYHOTO 3JIEKTPOTTUTAHUS U JIEMEHTOB AJICKTPOIIPUBO/IA
5.1. Jlekuuu
Ne Ne Koz-
rexuuulpasena HauMmeHnoBanue nin KpaTkoe CoAepKaHUe JIEKIIMOHHOTO 3aHATHUS BO
JacoB
3a/1aun aBTOMaTHYECKOTO peryaupoBanus. [[oHATHE TepeMEHHOM CTPYKTYPHI.
1 1 |OcobenHoctu (ha30BBIX MPOCTPAHCTB JIMHEHHBIX TUHAMUYECKUX CHCTEM. 4
[Ipuntuner noctpoenus CIIC.
) ) [Tpumenenue npununoB CIIC mist obecriedeHus: yCTORYMBOCTH TPH )
OTPaHUYECHHOW HHPOPMAIIUU O COCTOSTHUN CHCTEMBI.
3 ) PexxrMbl B cucTemMax ¢ IEPEMEHHOM CTPYKTYpOil. BhIHY X I€HHbBIE TBUKCHUS B 4
CIIC
4 3 Cunre3 CIIC ansa ynpaBieHus: CBOOOIHBIM ABHKEHHUEM OOBEKTOB C )
N3MCHSFOIIIUMUCS TTapaMeTpaMu
5 3 |YmpaBneHue BBIHYKIESHHBIM JIBH)KCHUEM 00BEKTOB C TIEPEMEHHBIMHY ITapamMeTpaMu| 2
6 3 [MHOrOCBSI3HBIE CUCTEMBI C IEPEMEHHON CTPYKTYPOt 2




7 4 |OcobeHHOCTH PUMEHEHHUS JIMHEHHBIX PErYIISTOPOB JJIsi HETMHEWHBIX OOBEKTOB 2
8 4 |Cunre3 3akoHOB ynpasieHus B kiacce CIIC st HennHeHHbIX 00bEKTOB 2
9 5 AnantuBHble CIIC a5 ynpaieHus 00beKTaMu ¢ IEPEMEHHBIM K03 (pPpHreHTOM )
YCUJICHUS
10 5 |Apantuneie CIIC ans ynpaBieHust 00b€KTaMu C IEpEMEHHBIMU TapaMeTpaMu 2
1 5 AnantuBnble CIIC qis ynipaBieHust O6’b€I§TaMI/I C IIEPEMEHHBIMU TapaMeTpamMu )
[pY OIPaHUYEHHOM YIPABJISIFOIEM BO3JEHCTBUU
12 6  |YmpaBieHue ¢ UCIOJIb30BAaHUEM JIMHEHHOTO (PHIIBTpa B yPaBIISAIONIEM yCTpoiicTBe| 4
13 6 BrusiHre HeniealbHOCTEH MepeKioyaroniero ycrpoicrsa Ha qnuanamMuky CIIC. 4
KBasuckonb3sumii pe;xuM. CucreMsl ynpasiieHus ¢ ructepesucom u MM
14 7 |Ynpansrouiue ycrpoiictBa CIIC u npuHIMIIBI KX TOCTPOCHUS 6
15 ] Pemienue 3a1auu CHHTE3a MHOTOMEPHOTO CKOJIB3SILEr0 peknuMa JUlsl HeJIMHEHHbBIX 4
TMHAMHYECKUX CUCTEM
16 8  |CuHTe3 ynpaBieHHsl aBTOMAaTU3UPOBAHHBIM CUHXPOHHBIM AJIEKTPONIPUBOOM 2
17 8  |OcobeHHOCTH MOCTPOCHUS HUPPOBBIX CUCTEM ABTOMATU3UPOBAHHOTO yIpaBICHUs | 2
5.2. llpakTHyecKue 3aHATUSA, CEMUHAPBI
He npenycmorpensl
5.3. JIaboparopHbie padoThI
Ne Ne y Koa-
sansTslpasenal HaunmeHoBaHue WM KpaTKoe coziepkaHue 1a0opaTopHON paboThI BO
4acoB
1 5 [TocTpoenune Ga3oBBIX TPOCTPAHCTB JTMHEUHBIX OOBEKTOB C ITOCTOSHHBIMH 6
napaMeTpaMu
5 3 [locTpoeHne Gpa3oBbIX NPOCTPAHCTB JMHEHHBIX OOBEKTOB C IEPEMEHHBIMU 6
rapamMeTpaMu
3 4 |[Toctpoenue (pa30BbIX NPOCTPAHCTB HEIUHEHHBIX 0OBEKTOB 6
4 5 M3yuenue paboThl aAaTUBHBIX CUCTEM ISl YIIPABICHUS 00BbEKTaMU C 6
MepeMEeHHbIMHU KOA(P(UIIUEHTOM YCUICHHUS
5 6 I/I3yqezme ocobennocreit pabotsl CIIC npu HengeanrbHOCTSAX YIPABIISIONIETO 6
yCTpOHCTBA
6 8  |CuHTE3 CKONB3SILEro pekuma JIsi HICTOYHUKA BTOPUYHOTO 3JIEKTPONUTAHUS 6
7 8  |udpoBbie anropuT™MbI OIICHKHA U 00PaOOTKH MIEPEMEHHBIX COCTOSTHUS 6
] 2 Oco0eHHOCTH MOJIETMPOBAHUSI CUCTEM C IIEPEMEHHON CTPYKTYPOU B CKOJIB3SIILIEM 6
pexume
5.4. CamocrosiTeqibHasi padoTa CTyIeHTa
Beinonnenne CPC
Cnucok JmtepaTypsl (C yKa3aHHEM Kon-
ITogsunx CPC pasenos, ras, cTpaHull) / ccbuika Ha  [CemecTp| BO
pecypc 4acoB
Permenuie 3a1aun CUHTE3a yIpaBICHUS IS
HIIEKTPOTEXHUYECKOTO 00beKTa (Mctounuka |Siew-Chong Tan, Yuk-Ming Lai, Chi Kong
BTOPUYHOTI'O 3JIEKTPONUTAHUS, Tse. Sliding Mode Control of Switching 9 515
JIEKTPONPUBOJIA U T.I1.) ¢ ucnoap3oBanueM [Power Converters. [T1aBbl ¢ MaTepraaoM ’
METOJIOB TEOPUHU CUCTEM C IEPEMEHHOMN [IPaKTHYECKOTo Xapakrepa Jlekunuu no Kypcy
CTPYKTYpO U (pa30BBIX IPOCTPAHCTB
Cocrapienue pedepara 1o pa3auaHbIM C. B. EmMenbsHOB. CUCTEMBI 8 53,75




ACIICKTaM YIIPAaBJICHUSA B CUCTCMaAX C
[MEpEMEHHOM CTPYKTYPO HA OCHOBAaHUH
WH(POPMALIMU U3 OTEUECTBEHHON U
3apyOeKHOM JIUTEpaTyPhI

aBTOMaTHYECKOTO YIPABJICHUS C
MepeMeHHO# CTpyKTypoi. Bee maBbl Siew-
Chong Tan, Yuk-Ming Lai, Chi Kong Tse.
Sliding Mode Control of Switching Power
Converters. Bce maBbl

6. Tekymmii KOHTPOJIb YCIIEBA€MOCTH, IPOMEKYTOYHAS aTTECTAUA

KonTponb kauecTBa 0CBOEHUS 00pa30BaTEeIbHON NPOrpaMMbl OCYILECTBIISETCS B
cootBeTcTBUH ¢ [lonokennem o 6aNIbHO-PEUTUHTOBOM CUCTEME OIIECHUBAHUS PE3YIbTATOB

y4eOHOM eSITeIbHOCTH 00yHarOIINXCS.

6.1. KouTpoabubie meponpusitus (KM)

Haspanue -
Ne | Ce- Bun Makc. THIBA-
KOHTPOJIBHOTO |Bec [Topsinok HauKcneHus 6aMIOB
KM{mecTp| koHTpoOIns MEDOPISLTIS Oann eTcs B
ponp A
[To mpuniumy "3a4er/He3aueT":
MPUHUMAIOTCS JTOKJIAbI U pedepaTsl ¢
ITpome- Pedpeparhi u CaMOCTOSITEJIbHBIMH 3/ TaHUSIMHU TIO
1 8 KYTOUHAs noxﬁamﬂ - Marepuaity Kypca. B mporecce mpueMku 3aver
aTTecTarys 3aJJaI0TCSI KOHTPOJIBHBIE BOTIPOCHI 110
marepuany Kypca. [locne ciaun Bcex
3aJJaHUI BBICTABIISIETCS 3a4ET.
[To mpuHIMMy "3aueT/He3adet": 3a caaqy
KaK101 JTabopaToOpHO pabOThl HAYUCIIAETCS
[Tpome- omauH 6at. Ilpu aToM B mpouecce ciadu
2 9 xkytouHas |JlaboparopHbie| - TabopaTOPHBIX PabOT 3aat0TCsI PK3aMEeH
arTecTanus KOHTPOJILHBIE BOIIPOCHI 110 MaTepHAaITy KypcCy.
Cnava Bcex 1a00paTOpHBIX pabOT 03HAUaeT
TIOIYCK K 9K3aMEHY.
6.2. Ilpouenypa npoBeaeHusi, KpUTEPHUH OLlEHMBAHUSA
Bu
IIPOMEK quHOﬁ IIponienypa mposeneHus Kpurepuu
P Y p ypa poBed OIICHUBaHUS
aTTeCcTaliu
BrigaroTcs sx3aMeHaIiMoHHbIe OMIeTHI (1o 2 Bompoca B
B cootBeTcTBUM C
KaxaoM). OLieHKa 3a 9K3aMEH CTaBUTCS 10 pe3ybTaraM
9K3aMeH . 2.5, 2.6
OTBETOB Ha BOMPOCHI U3 K3aMEHAI[MOHHBIX OMJIETOB C yU4E€TOM
[Tonoxxenus
pe3yNbTaToB cAa4yn J1a00opaTopHBIX padboT
[Tpuemka 1okIa10B U pedepaToB ¢ KOHTPOIHHBIMU BOTIPOCAMU B coorsercraii ¢
3a4eT p HE; MaTP; STy K CF; p m. 2.5, 2.6
pHALY KYP [TonoxxeHnus

6.3. OueHo4yHbIE MATEPUAJIBI

Ne
KomneTeHuu Pesynbrarel 00yueHus KM
12
K-1 3HAET: COBPEMEHHbBIC HETMHEWHBIC PAIHOCUCTEMbI YIIPABJICHHUS, HAIIPABJICHUS } L
pasBUTHsI, COBPEMEHHBIE METO/IBI PacyeTa, aHaan3a M MPOCKTHPOBAHUS HETHHEHHBIX




paZvoCUCTEM YIIPaBJICHHUS.

'YMeeT: pacCUMThIBATh XapaKTEPUCTUKU JIMHENHBIX U HEJTUHEWHBIX PAJUOCUCTEM
YITpaBJICHUS, pa3padaThIBaTh aITOPUTMBI YIIPABICHUS JJI pPeaTu3aiiy TpeOyeMbIX

T1K-1 3aKOHOB YIIPaBJICHHUS, PEATM30BbIBATh pa3paOoTaHHbIE AITOPUTMBI, pa3padaTbIBaTh "
TEXHUYECKOE 3aJlaHNe Ha IPOEKTUPOBAHMUE.
MMeeT npakTUYeCKU OMBIT: BJIaJIEHUS] COBPEMEHHBIM IPOrPaMMHBIM 00€CTIeYeHHEM
[1K-1 TSI MOZIETTMPOBAHUS PAJUOCUCTEM YIIPABICHUs], HABBIKAMH ITOCTPOEHUS MOJIENEN + |+

HEJIMHEHHBIX CUCTEM U pa6OTI>I C HUMMU.

@OHIBI OLIEHOYHBIX CPEJCTB MO KAKIOMY KOHTPOJIBHOMY MEPOIIPUSATHIO
HAXOJATCS B IPUJIOKEHHSX.

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:

Pannocucrems! yripasiaeHus: Y4ueO. 11 By30B 0 CHICITHATBHOCTH
"Paguosnextponnsie cuctemsl” B. A. Belinens, A. C. Bonkosckuii, C. A.
Bonkosckuit u ap.; [lox pen. B. A. Beitniens. - M.: [Ipoda, 2005. - 415, [1] c.

1.

8) omeuecmeenHvle U 3apyOedtCHble HCYPHANLL NO OUCYUNTUHE, UMelowuecs: 8 bubiuomexe:
He npenycmoTtpenbt

2) Memoouueckue YKazaHus 0isi Cmy0eHmos no 0C80EHUI0 OUCYUNTUHDL:
Tenexkun B.®., JIeBatoB M.A. OCHOBBI KOMITbIOTEPHOTO

npoekTupoBanus u monxenupoBanus POC. Yuebnoe mocobue — YensOunck: 1z,
HOVYpI'Y, 2004.

1.

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosamenbHol pabomsl CmyoeHma:

DJIeKTPOHHAS Y4eOHO-MeToAuYeCKasl IOKYMeHTaIlUs

HaumenoBanue
Bu ecypca B
Ne A peeyp . bubmorpadudeckoe onrcanue
JTUTEpPaTypbl | AIEKTPOHHON
dbopme
Metoauueckue |[YueOHo- .
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IlepedeHpb UCTIONB3YyEMOTO TPOrPAMMHOIO OOECIIEUEHMS:

1. Microsoft-Windows(6eccpodHo)
2. Math Works-MATLAB, Simulink 2013b(6eccpouno)
3. Microsoft-Office(6eccpouno)

[lepedenb ucnonb3yeMbIx NpohecCHOHANBHBIX 0a3 TaHHBIX U MH()OPMAIITMOHHBIX
CIIPABOYHBIX CUCTEM:
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