degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))
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JupexTop HHCTUTYTA-3aMeCTUTEb
aupexktopa ®AKT
M.A. Kynpos

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

10 TUCHHILJIMHE: AHanuTH4YeCcKHe METO/Ibl CHHTE3a U(POBBIX CIEAALINX CUCTEM

110 HANPABJICHUIO: Nudopmarnka u BIYUCIUTETbHAS TEXHUKA

Npo(puIb NOATOTOBKH: IIporpaMMHast HHKEHEPHUS
IepeaoBasi UHKXEHEPHA IIKOJa PaJloJIOKAMK, PaJIUOHABUTallUH U IPOTPaMMHOU
HWHXKCHCPUU
Kaq)e;[pa TEXHOJIOTHI1 HOPOCKTUPOBAHUSA CIIOKHBIX TCXHUYCCKUX CUCTCM
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CemecTpsl, HOPMBI IPOMEKYTOYHON aTTECTAIHH:
1 (ocennuit) - JInddhepeHimpoBaHHbIi 3a4eT
2 (Becennwii) - luddepeHnnpoBaHHbIN 3aUeT

AynutopHbIx yacoB: 90 Bcero, B TOM YHCIIE:
nexuuu: 90 yac.
cemuHapsbl: 0 yac.
naboparopHsbie 3ansaTus: 0 Jac.

CamocrositensHas pabora: 90 gac.

Bcero gacos: 180, Bcero 3au. en.: 4

[Iporpammy coctaBui: A.B. CemeHOB, KaH[I. TEXH. HayK

[Iporpamma obcyxeHa Ha 3aceqanuu Kadeapbl TEXHOIOTUN MPOSKTUPOBAHUS CIOKHBIX TEXHUYECKUX CHCTEM
11.04.2023



AHHOTANMA

JucuuruiiHa "AHaTUTHYECKHE METOBI CHHTE3a TUGPOBBIX CIEAANNX cUcTeM” MoapasymMeBaeT Moja coboit
H3y4YEHHE CIIEeTYIONIEr0: KOHCTPYKTUBHBIC YCIOBHS aCTaTu3Ma AUCKPETHBIX CIESIINX CUCTEM I10 3a1al0LIeMy
BO3JICHCTBUIO U BO3MYILEHHSM; METOJl KOHCTPYHPOBAHHUS JKEIAEMBIX NEepeIaTOYHbIX (DYHKIUH ANCKPETHBIX
CJICASIIIUX CUCTEM Ha OCHOBE CTAHAAPTHBIX MEPEJaTOYHBIX (PYHKLUUH «HEMPEPBIBHBIX MPOTOTUIIOBY» C YUYETOM
3aJlaHHBIX TIOKa3aTesiell KayecTBa M YCIOBHH (DM3MYECKOM peaau3yeMOCTH;METOJ] KOHCTPYHPOBAHHS
KeJaeMbIX MepeJaToOYHbIX (DYHKIMHA JUCKPETHBIX CIEIAIIMX CHCTEM C KOHEYHBIM BPEMEHEM IEePEXOIHOTO
IIpolecca; aIfOPUTMUYECKU Pealn3yeMble METObl AHAJMTUYECKOIO CUHTE3a JUCKPETHBIX CIEASIIUX CUCTEM
M0 3aJaHHBIM IIOKA3aTelsiM KadecTBa B MEPEXOJHOM M yCTAHOBHMBILEMCS PEXHMAaX; CTPYKTypa (PU3NYECKU
peanu3yeMbIX HU(GPOBBIX YCTPOMCTB YHpaBIEHHS CIEAAIIMX CHCTEM;IpOrpaMMa peaiu3aluy MPOoLeTyphl
aHAJIMTHYECKOTO CUHTE3a HU(PPOBBIX CIAEAAMNX cucTeM Ha OBM.

1. leau u 3apauun

eap AUCUMNIIMHBI

oOydeHHe CTYJICHTOB OCHOBHBIM METOJaM TEOPUM AaBTOMATHUYECKOTO YIpaBICHHS B OONacTH
AQHAIMTUYECKOTO CHHTE3a CJOKHBIX LU(PPOBBIX CIEIAIMX CHCTEM, Pa3pabOTKH MaTeMaTHYeCKHUX
Mozeneld HUQPOBBIX CIEMAMNIMX CHCTEM M WX OJJEMEHTOB W HCCIENOBAaHUS HUX XapaKTEPHCTHK
MPOBEICHUEM MaTeMaTHYECKOrO MOJICTTUPOBaHus B cucteMe Matlab.

3amaum JUCIUTLIHHBI
- TIO3HAKOMUTH OOYYAIONIMXCS C TIOHSATHEM [TUPPOBBIX CIEISAIINX CHCTEM;
- J1aTh HH(OPMAIIHIO O MaTEMaTHYECKOM OITUCAHHUH CIEISIINX CUCTEM U €€ DIIEMEHTOB;

- Jarb uHpOpMaNro 00 OCHOBHBIX METOJaX CHHTE3a MU(MPOBBIX CIEISIINX CUCTEM, TTO3BOJISIFOIINX
MTOBBICUTH Ka9€CTBO U 3P(EKTUBHOCTH (DYHKITMOHUPOBAHUS CIESAAIINX CUCTEM;

- IIO3HAKOMMHTb O6y‘laIOHII/IXC$I C MpUHIIMIIAMHU MAaTEMATUYICCKOTI'O0 MOACIIMPOBAHUA B CUCTCMC Matlab;

- HAay4YuTb AHAJIM3UPOBATH IIPOLCCCHI, MPOUCXOAAIINC B HH(prBBIX CICOAINX CHCTEMAX H eé
9JIEMCHTAX B IEPEXOAHBIX U YCTAHOBHUBIIUXCA PEIKUMAX;

- HAy4UTh MPUHUMATh U 0OOCHOBBIBATh KOHKPETHBIE TEXHUYECKHE PEIICHUS TIPU CO3aHUU CIIOKHBIX
IU(POBBIX CIEAAIINX CUCTEM;

- Hay4yuTb 0OPMIISITH PE3YIBTAThl IPOCKTUPOBAHUS X MOACITUPOBAHHS.
2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPAaBJICHO Ha (bOpMI/IpOBaHI/Ie ClIeayronmx KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMN I/IHILI/IKaTOpBI JOCTHIKCHHUSA KOMIICTCHIIMH

OIIK-1.1 3maer ®  CHOCOOCH  HCIOJIL30BaTh B
Mpo(eCCUOHANBHON  JIEATENBPHOCTH  (yHJAaMEHTAIIbHBIC
HAyYHbIC 3HAHWS W HOBBIC HAyYHBIC MPUHIUIBI U METOIbI
WCCIIeIOBaHMI B 001acTH MHPOPMATHKY W BEIYHACITUTEIBHOM
TEXHUKHU

OIIK-1 Bnaneer cuctemoii pyHIaMeHTaIbHBIX
HAyYHBIX 3HAHWI B 00JIaCTH HH()OPMATHKU U
BBIYMCIIUTEIBHON TEXHUKN

OIIK-1.2 Crmocoben 0000mmaTe ¥ KPUTHYECKH OILCHUBATh
OIBIT M PE3yJbTaThl HAYYHBIX MCCIICJOBAHUII B 00JacTH
mpoeCCUOHATBHOM IEATEILHOCTH

OIIK-1.3 [NoHnMaeT MeXIUCIUTLTMHAPHBIC CBSI3U B OOJIACTH
WH(POPMATUKU U BBIYMCIUTEIBHON TEXHUKU M CIIOCOOCH UX
NPUMEHATh TpU  pElIeHHH 3a1ad  npodeccHoHanbHOM
JesITeTbHOCTH

OIIK-2.1 NUmeeT npeacTaBIeHUE O COBPEMEHHOM COCTOSTHUHU
WCCIIC/IOBAaHUI B paMKax TEMaTW4YecKoil obmactu cBoei
npodecCuoHaTbHON e TEHHOCTH

OIIK-2 Nmeer npeacraenenne o0 akryanbHbix |OITK-2.2 Crniocoben OIICHUBATh aKTyaJIbHOCTh
mpobiemMax HayKd U TEXHUKH B 001acTH HCCIICAOBAaHUH B 001acTH MHPOPMATHKH U BHIYHUCIUTEIBHOM
MH(QOPMATUKHU U BBIYUCIUTEIBHON TEXHUKH, TEXHHUKH U UX MTPAKTUUECKYIO 3HAYMMOCTh




croco0OeH Ha HayYHOM SI3bIKe (DOPMYITHPOBATH
npodeccuoHaIbHBIE 3a/1a9H

OIIK-2.3 Brnameer mnpodeccHOHANLHONW TEPMUHOIOTHEH,
UCHOJNB3YyeMOH B  COBPEMEHHOH  HAayYHO-TEXHHUYECKON
aurepatype, o0J1aaeT HaBBIKAMHM YCTHOTO M IMHCbMEHHOTO
U3JIOKEHUSI PE3yJbTaTOB HAyYHOW ACSTEIBHOCTH B paMKax
npodeccuoHaIbHONH KOMMYHHUKAIUU

OIIK-3 Cnioco6eH BbIOUpaTh 1 (MIIN)
pa3pabaThIBaTh MOIAXO/IBI K PEIICHHIO THIIOBBIX
Y HOBBIX 337124 B 001acTH HHQOPMATUKH U
BBIYHMCIIMTEIILHON TEXHUKH, YUUTHIBAS
0COOCHHOCTHU M OIPaHUYCHUS PA3TUYHBIX
METOJIOB PEIICHHS

OIIK-3.1 CrocobeH aHamu3upoBaTh 3ajady, MJIAHHPOBAThH
MyTH PELeHHs, Mpeiaratb U KOMOMHHUPOBATh CIIOCOOBI
peleHus

OIIK-3.2 CnocobeH pa3pabarbiBaTb M MOIEPHHU3HPOBATDH
IPOrpaMMHOE u anmapaTHoe obecrieueHne
WH(POPMALIMOHHBIX U aBTOMaTU3UPOBAHHBIX CUCTEM

OIIK-3.3 CnocoOeH WHCIIOIb30BaTh MCCIIENOBATEILCKHE
METOJIbI TIPU PEIICHUM HOBBIX 3a/1a4, MPUMEHSA 3HAHUS W3
pa3IuyHBIX 00iacTell HayKu (TEXHUKH)

OIIK-3.4 BnameeT aHaIUTHYECKUMHM M BBIYHUCIMTEIHLHBIMHU
METOJaMH pelIeHMs], TOHUMAeT U YYUTHIBAET HA MPaKTHKE
CPaHULbl MPUMEHUMOCTH MOJYyYaeMbIX PEIICHUN

OIIK-3.5 CnocobeH agantupoBarh 3apyOesKHbIE KOMITJICKCHI
o0paboTkn  uHPOpPMALMKM U ABTOMAaTH3MPOBAHHOTO
MPOEKTUPOBAHUS K HY’K/1aM OT€4E€CTBCHHBIX MPEANPHUATHI

OIIK-3.6 CmocobGeH  caMOCTOATENBbHO  MPHOOpETaTh,
pa3BUBAThH 1/1 NPUMEHSTH MaTeMaTHYeCcKHe,
€CTeCTBCHHOHAyYHbIC,  COLUAIBHO-DKOHOMHUYECKUE U

npodeccuoHalbHbIe 3HAHUS AJIS PELICHUS HeCTaHJapTHBIX
3a/a4, B TOM 4YHCJI€ B HOBOM WJIM HE3HAKOMOH Cpele U B
MEXIUCLUITIMHAPHOM KOHTEKCTE

OIIK-3.7 Cnocoben  paspalarbiBaTh  OpPUTHMHAJIBHBIC
AJITOPUTMBI U TPOTPaMMHBIE CPEICTBA, B TOM YHCIE C
UCTIONIb30BaHHEM COBPEMEHHBIX MHTEIUICKTYa bHBIX
TEXHOJIOT Ui, JUT peleHus MpodeccCHOHANBHBIX 3314

[1K-2 [TorumaeT 1 ciocobeH NPUMEHUTH B
Hay4HO-UCCJEN0BATEIbCKON U NPUKIaJHON
NEATENBHOCTH OCHOBHBIE 3aKOHBI
€CTECTBO3HAHUSI, COBPEMEHHbII
MaTeMaTHYeCKUI anmnapar U alfOPUTMBI,
COBpPEMEHHbIE
WH(POPMALOHHO-KOMMYHHKAIIOHHbIE
TEXHOJIOTUH

[IK-2.1 3HaeT OCHOBBI  Hay4YHO-HCCIIEOBATEIHCKOU
JEATEIIFHOCTH B 00JacTH HMH(POPMAIIMOHHBIX TEXHOJIOTHUH,
BJIaJIe€T 3HAHUEM OCHOB (QMIIOCO(PHU U METOIOJIOTHH HAYKH;
3HAHHEM METOJIOB HAayYHBIX WCCIICOBAaHMI U HAaBBIKAMHU HX
MPOBEICHUS

[IK-2.2 YMeeT mpUMEHAThH MOJNyYEeHHbIC 3HAHUS B OONACTH
(yHIaMEHTaIbHBIX HAYYHBIX OCHOB TEOPUH MH(OpMAIMH U

pelarhb CTaHJapTHbIE 3a1aun B COOCTBEHHOM
HAay4YHO-UCCIIE0BATEIBCKON AESITETBHOCTH

[IK-2.3 Nwmeer MPaKTUYECKAN OIIBIT
Hay4YHO-HCCIICIOBATENILCKOW  AEATENBHOCTH B 00JacTu

I/IHq)OpMaI_II/IOHHO—KOMMYHI/IKaLII/IOHHLIX TCXHOJIOTHI

[1K-2.4 Bnageer MeTonaMy U alropuTMaMH pelIeHUs 3a7a4y
uuppoBoil 00pabOTKH CHUTHAJIOB, HWCIOJIB30BAaHUSI CETH
Wurepner, AQHHOTUPOBAHUS, pedepupoBaHus,
OoubnmorpaduyecKkoro MoMcKa, OMBIT PabOTHl C HAyYHBIMU
UCTOYHUKAMHU

[1K-3 Bnageet HaBbIKaMU y4acTHs B HAy4HBIX
TMCKYCCHSIX, BBICTYIUICHHUS C COOOILEHUSIMH U
JOKJIaZlaMU YCTHOT'O, IMCbMEHHOI0 U
BHUPTYaJILHOTO (pa3MeleHHE B
MH(OPMALIMOHHBIX CETAX) XapakTepa,
MPECTABICHHUS MAaTePHaOB COOCTBEHHBIX
HCCIEeI0BaHUI

[IK-3.1 3nHaer OCHOBBI BeleHUS HAy4YHOH UCKYCCHH U
(hOpMBI YCTHOTO HAYYHOTO BBICKA3bIBAHUS

[IK-3.2 VYmeer BecTH KOPPEKTHYIO AHUCKYCCHIO B 00JacTu
MHQOPMALIMOHHBIX TEXHOJIOTHM, 3aJaBaTh BONPOCHl H
OTBEYaThb HAa IIOCTABJICHHBIE BOIPOCH MO TEME HAy4YHOH]
paboThI

[IK-3.3 Mmeer mpakTU4YEeCKUW OMBIT y4acTUS B HAyUYHBIX
CTyICHYECKUX KOH(QEpPEHIHMAX, OYHBIX, BHPTYaJIbHBIX,
320UHBIX OOCYXKJIEHUSIX Hay4YHbIX MpoOiieM B o001acTu
MH(POPMAIIMOHHBIX TEXHOJIOTHIA




IIK-1 I'0TOB K BK/IIOUEHUIO B
npodeccruoHaabHOE COOOIIECTBO; CIIOCOOCH
MPOBOJUTH T10J] HAYYHBIM PYKOBOJICTBOM
JIOKQJIBHBIE UCCIIEMOBAHUSI HA OCHOBE
CYIIECTBYIOIIUX METOIOB B KOHKPETHOM
obyacTu Mpo(heCCUOHATBHOMN IEATEILHOCTH

IMK-1.1 3HaeT NOPUHIMIBI TOCTPOSHUS HAyYHOW pPadOTHI,
Merogsl cOopa W aHanmM3a TONYYSHHOTO MaTepHala,
CIOCOOBI apryMEHTAllMU; BIAJEET HAaBBIKAMU MOATOTOBKH
Hay4YHbIX  0030poB,  myOnukauuid,  pedepatoB u
oubnuorpaduil MO TEMaTWKe MPOBOJAMMEBIX HCCIICAOBAHUIMA
Ha PYCCKOM M aHIJIMICKOM SI3BIKE

[IK-1.2 YMmeer pemarb Hay4dHbIE 3aJa4d C TOHUMAHUEM
CYLIECTBYIOIIUX TMOAXOAOB K BepuUKAIUH MOJENIeH
HIPOrpaMMHOTO 00ecHeyeHus B CBA3M C IOCTaBJICHHOM
LEJBIO U B COOTBETCTBUH C BEIOPAHHOW METOIUKON

[IK-1.3 HMmeer mnpakTUYeCKHi ONBIT BBICTYIJIEHUH |
HAyYHOW apryMEHTAIlMH MPHU aHalu3e OObeKTa HaydHOW U
npo¢ecCHOHANBHON e TeNbHOCTH

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI N0 JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOGHUS AUCHUIIMHBI 00Yy4aIOIINeCs JOIKHbI

3HATh:
- Ha3HA4YCHHE, COCTaB, MAPAMETPHI, XapaKTEPUCTHKH, ITOKAa3aTeNIM KauyeCTBa, MOHATHS YCTOHYUBOCTH,
YIPaBIsIEMOCTH, HAONIONAEMOCTH, KJIACCU(UKAIMIO, OCHOBHBIC IPHUHIMIBI  yIpaBieHHs (1o
OTKJIOHCHUIO, 10 BBIXOAY M BO3JCHCTBHSAM U T.II.), 0OOOIIEHHBIE CTPYKTYPHBIC CXEMBI, THIIOBBIC
3aKOHBI YIIPABJICHUS CIIOKHBIX HU(POBBIX CIACASLIINX CHCTEM;
- MaTeMaTU4ecKOe ONHMCaHNE HeTPEPBHIBHBIX U TUCKPETHBIX HU(PPOBBIX CIEASAIINX CHCTEM;
- MeTOIbl AHAIUTHYECKOIO0 CHHTE3a JKeJIaeMbIX IMCKPETHBIX INEpelaTouHbIX (YHKIMH CIESIHUX
CHCTEM IO 33/IaHHBIM ITOKA3aTelsIM KauecTBa;
- MeTo/bl CHHTe3a U(POBBIX YCTPOUCTB YIPABICHHS, PEATU3YIOIINX THIIOBBIC 3aKOHbBI YIIPaBICHUS,
NPUHIIMITBI YIIPABJICHUSI IO OTKIOHEHUIO, TI0 BBIXOY M BO3/ICHCTBUAM;
- OCHOBHBIC TIPOIICYPHI, GYHKIIMU U HHCTPYMEHTHI cricteMbl Matlab, Matlab/Simulink, HeoOxoaumble
JUISL pEILICHUS 33/1a91 MAaTEMaTHYECKOTO MOICITHPOBAHHUS CIIOKHBIX U(PPOBBIX CICIAIINX CHCTEM.
YMETh:
- aHaNM3MPOBAaTh INPOILECCHI, IPOUCXOAAIINE B HU(POBBIX CICAANINX CUCTEMax M €€ dJIeMEHTaxX B
MEPEXOIHBIX U YCTAHOBHUBIIMXCS PEKUMAX;
- OIPEAENATh YCTOHYMBOCTh M KAY€CTBO CUCTEM YIIPABICHUS,
- pa3pabarbiBaTh MaTeMaTHYECCKHE MOJICIIH JIMHEHHBIX W HETMHEHHBIX IIH(POBBIX CICISAIINX CHCTEM U
UX DJIEMEHTOB, PACCUUTHIBATh ITAPaMETPhl MATEMaTHYECKUX MOJIEIICH;
- TPOBOAMTH CHHTE3 HU(PPOBBIX CIESIAIINX CHCTEM U aHAJIN3 UX TIOKa3aTesel KauecTna;
- IPOBOJMTH aHAJM3 XapAKTEPUCTUK CICAALINX CUCTEM IIPU BapUaluy apaMeTpoOB;
- KJIaCCH()UIMPOBATH U ONPEICIATh OIIHOKHU CICKECHUS CICISAIINX CHCTEM;
- OINHUCHIBATh 3aKOHBI YIPABICHUS LU(PPOBBIX M HEMIPEPHIBHBIX PETYIISTOPOB;
- TMPOEKTHPOBATh M (POBBIC CIAEIAIMNE CUCTEMBI C 3aJAHHBIMU TEXHHUECKUMHU XapaKTePUCTUKAMU;
- 0oopMIISITE pe3yabTaThl IPOCKTUPOBAHUS U MOJCTHPOBAHHSL.
BJIQJICT!

- HaBBIKAMHU CaMOCTOSITEIBHO paboTaTh C Y4EOHOH U CTIPAaBOYHOU JIUTEPATYPOIA;

- HaBBIKAMU pacdyeTa OCHOBHBIX MapaMEeTPOB MaTeMaTHUECKHUX MOJENICH CIOXKHBIX IHUPPOBBIX
CACIAIINX CHCTEM U €€ DJIEMCHTOB;

- HaBBIKAMU HCCJIEIOBAHUSI HOBBIX MPOIIECCOB, MPOUCXOASIIUX B IIUPPOBBIX CIEISAIINX CUCTEMAX;

- HaBBIKaMU MPOEKTUPOBAHUS U(DPOBBIX CIEASAIINX CUCTEM;

- HaBBIKAMU MaTEMaTHYECKOTO U KOMIIBIOTEPHOTO MOJIEIUPOBAHMS CIOXKHBIX MH(POBBIX CIEISAIIHX
CHCTEM U HX dJIEMEHTOB B cucTteMe Matlab u Matlab/Simulink.

4. Coaep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 110 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJMYECTBA AKAAEMHYCCKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpyaoeMKoCTb 10 BHIaM y4eOHBIX 3aHSATHH, BKITIOUAst
CaMOCTOSITENIbHYO padoTy, Jac.

Tema (pa3nen) TUCIUTUTMHBI
Camocr.

Moavrrom (Contuancr TTaAAnar naAnTLT




o AN/INLAKLIKL \_/NAVLKAAIMIJUI JLuUUPuL- IJU\JUIUI pa6OTa

[Monstne  cnensmmux  cucrtem  (CC).

| [IpvHuMne! ynpasinenus. [nHamuueckue 20 20
3BeHbs1 CC. KauectBo CC. Crarnueckue
u actarnueckue CC
[MocTanoBka 3amaun cuHTE3a MU(POBBIX

2 ciepamux  cuctem  (LICC).  O0630p 25 25
MeTog0B cuaTe3a [{CC
Metos CUHTE3a KEJTACMBIX

3 nepearoynbix ¢GyHkuui. Teopema 00 20 20
acratusme LICC
Mertonbsl cUHTE3a IUPPOBBIX YCTPOWCTB

4 25 25
ynpasienus (YY)

Hroro gacor 90 90

[MoaroroBka k sK3aMeHy 0 gac.

Oobmas TpynoEMKOCTb 180 gac., 4 3au.ex.

4.2. CopepxaHue TUCIUTUIHHBI (MOAYIISA), CTPYKTYPHUPOBAHHOE 110 TeMaM (pa3jeliam)

Cemectp: 1 (Ocennuii)

1. lonsarue cnepsiux cucteM (CC). Ipunnune! ynpasnenus. Junamuueckue 38eHbst CC. KauecTBo
CC. Craruueckue u actarugeckue CC

OcCHOBHBIC TPHUHIUIBI ympaBieHUs (10 BO3JCHCTBUSAM, IO OTKJIOHEHHIO, IO COCTOSHHIO,
KOMOMHHUPOBAaHHOE, 110 BBIXOY U BO3IEHCTBHUIM). THIIOBBIC 3aKOHBI YIIPABICHHUS.

[lonsarue CC kak cucteMbl aBroMarnyeckoro ympasienus. CtpykrypHas cxema CC. MecTtHble u
miaBHas oOparHble cBs3u. [loHsiTHe MUHMMaNbHO-(PA30BBIX M HEMUHHMalbHO-(a3zoBbix CC.
[lonatuss HempepbIBHBIX, AUCKpeTHBIX, LHu(ppoBbix CC. IlokazaTenu KauecTBa HENPEPHIBHBIX M
JCKPETHBIX CIESIINX CUCTEM.

Crarnueckue u acraruueckue CC.

Br160p yacToTsl AuickpeTu3aiyn. BeiOop 1mara KBaHTOBaHUSI.

Maremarndeckue Mmonend auHamuueckux 3BeHbeB CC. CTpyKTypHBIE CXEMBl MOJENEH.
OmnpeneneHuss BPEeMEHHBIX M YacTOTHBIX  XapaKTePHCTUK jAuHamMuvecknx 3BeHbeB CC.
[IpeobpazoBanus moxeneit M.

HuddepeHumanbaple ypaBHEHHS «BXOIA-BBIXOI», MepeAaToYHble (YHKUUH, CTPYKTypHas cXema,
ypaBHEHUSI B TIEPEMEHHBIX COCTOSIHUS, BpeMEHHbIE (TIepexo/iHasi U MMITYJIbCHAsI) XapaKTePUCTUKU
JNIEKTPOMEXAaHUYECKUX HCIHOIHUTENbHBIX Mexann3MoB (MM) crnensmmx cuctem (Ha mnpumepe
071HO(A3HOTO DIIEKTPOJIBUTATEISI IOCTOSTHHOTO TOKA).

OcHoBbl TmpuMeHeHuss Takera Matlab, Matlab/Simulink. TIpumepsl Maremarudeckux Mojenen
nrHaMmudeckux 3BeHbeB CC B makete Matlab, Matlab/Simulink.

Pa3paborka maremarnyeckux moneneir UM CC B makete Matlab, Matlab/Simulink.
2. IlocranoBka 3amaun cuHTe3a U poBbix cneasmux cucteM (LICC). O630p meTogos cuntesa LICC

[locranoBka 3agaun cunTe3a LICC mo 3amaHHbIM MoKazaresiM KadecTBa. CTPYKTYPHBIE CXEMBbI
curresupyembix L[CC, peanusylomux NPUHLMII YIPABICHHUS IO OTKIOHEHWIO, IO BBIXOLY U
Bo3zaercTBUsAM. [loHATHS OHOMEpPHOTO M IByMepHOro Lu¢poBoro ycrpoicTsa ynpasienus (LYVY).
[ToHsATHA IUCKPETHBIX OOBEKTOB YINPABICHUS C «BHYTPEHHHUMH» M «BHEIIHMMH» HYISIMH IO
yIpaBJieHuI0. JTanbl 1 0000UICHHBIH anropuT™ pewmenns 3agaun cuatesa LICC.

Cemecrtp: 2 (Becennuit)

3. Merozpl cuHTe3a )KeJaeMbIX nepeaaTounbix ¢yHkuuil. Teopema 06 actaruzme LICC




[lepenarounsie ¢yHkmu acratudeckux muckpeTHolx CC. Teopema 00 anreOpandecKux YCIOBHSIX
acraruzma juckperHeix CC K 3amaromieMy Bo3lehcTBHIO. Teopema 00 anreOpanuecKkux YCIOBHIX
actaru3ma quckpeTHbIXx CC K BO3MYIIAIOIIEeMy BO3/CHCTBHIO.

I'padudeckoe npencrarieHne yCIOBUH acTaTu3Ma Ha OCHOBE TpeyroibHuKa [lackais.

MeTop TOCTPOCHUS KENAeMbIX TepeAaTOUYHBIX (PYHKIHA JUCKPETHBIX CISIANUX CUCTEM HA OCHOBE
«HETPEPBIBHBIX TPOTOTUTIOBY.

VYCIIoBUST KOHEYHOW JUTMTENILHOCTH TIEPEXONHBIX IPOIECCOB JUCKPETHBIX CHUCTeM. MeToj
MOCTPOCHUS KellaeMbIX TMepenarodnbix (yHkimid JuckpeTHbIX CC ¢ KOHEYHBIM BpeMEHEM
MepPEXOAHOT0 TpoIlecca.

Pazpaborka B makere Matlab, Matlab/Simulink maremarnuecknx momeneit LICC c xemaembiMu
nepeaToYHbIME (PYHKIMSIMUA U UCCIIEIOBAHUE MX XapaKTEPUCTHUK.

4. Metofipl cuHTE3a MUGPOBLIX yCTpoicTB ynpasienus (LIYVY)

AHnanutndeckuit cuare3 LYY Ha 0CHOBe THUIIOBBIX 3aKOHOB YIPABIICHUS.

Ananutndeckuit cuares LYY, peanu3yomux OpUHIUI YIIPaBICHHS 110 OTKJIOHEHHIO.
Ananmutndeckuii cunates3 LYY, peanusyromux MpUHIMI yNpPaBISHUS MO BBIXOAY U BO3JIEHCTBUSM,
VISl AUCKPETHBIX 00BEKTOB YIIPABICHHS C «BHYTPEHHUMW» U «BHEIITHUMMY» HYJSIMH 110 YIPABJICHHUIO.

Uccnenosanue mokaszaresieid kadectBa cuHTe3upoBaHHBIX [[CC ¢ mpumeneHuem maketa Matlab,
Matlab/Simulink.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIEeHHS 00pa30BATEJIHLHOIO
npouecca 1no JUCUUILInHE (MOIYJII0)

Jiist oGecriedeHnss OCBOCHUS IUCLUILTUHBI HEOOXOAUMO HaJlMune yu4eOHOM ayTuTOprH, CHA0KEHHOM
MYJIBTUMEIUHHBIMU CPEICTBAMHU IS IPECTABICHUS MTPE3eHTAlNH.

Texauueckue u qpyrue cpencTsa 00yueHHs:

1. IIpoexTop.

2. MapkepHas JocKa.

3. IlepcoHanbHbBIE KOMIIBIOTEPHI CO CIEAYIOIINM NIPOrPaMMHBIM 00€CIeYEHUEM:

- OC Windows He HIKe 7 BEepCcuH;

- Matlab, Matlab/Simulink ne Hmxe Bepcuu 2014.

6.IlepeyeHnb pekoMeHyeMOIi TUTEPATYPbI

OcHoBHas nuTeparypa

1. CoBpeMeHHast Teopusi aBTOMaTHYECKOTO yrnpasienus u ee npumenenue [Texct]/M. Cro, A. Meiiep ,
riep. ¢ aum. B. C. boukosa [u 1p.] , -M., MamuHocTtpoenue, 1972

JomnonHutensHas auTeparypa

1. MadopmanmonHas Teopus CHHTE3a ONTUMAJIBHBIX CUCTEM KOHTPOJIS M ynpasienus [ Tekcr],
HenpepbiBHBIE crcTeMbl/B. B. Tletpos, A. C. YckoB, -M., Jueprus, 1975

2. Teopus u npoekTupoBaHue MUPPoBLIX cucteM ynpasienus [Texcr]/b. Kyo , -M.,
Mammnoctpoenue, 1986

7. llepedyeHs pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHHKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 0CBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

He ucnonesyrores

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOIb3yeMbIX NPH OCYLIECTBICHUU 00Pa30BaTeJIbHOIO
npouecca 1o JHCHUIIMHEe (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NporpaMMHOro odecrnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Matlab, Matlab/Simulink ue aHrKe Bepcun 2014.



9. MeToauveckue YKazaHnus QJist oﬁyqaloumxm 0o 0OCBOCHMIO JTHCHUIIJINHBI (MO)_Iy.Tlﬂ)

CamocTrosiTenbHas paboTra MO JIEKIIMOHHOMY Marepuaiy, OOCY)KIEHHE BO3HHUKIIUX BOIPOCOB C
MPETIOIaBaTEIICM.

CamocrosiTenbHas padoTa BKIIIOYAET B ceOs:

— npopaboTKy y4eOHOro Marepuara 1o JeKIHsIM;

— O3HAKOMJICHHE C PEKOMEHJIOBAHHOW JIUTEPATypOl U IyOIMKAIMAMY, a TAKKE APYTHMHU J0CTYITHBIMA
HCTOYHHUKAMH CBEJICHUH 110 U3y4yaeMOMY Kypcy;

— TMOJITOTOBKY K UG GEPEHIIUIPOBAHHOMY 3a4ETYy.

KoHTpoinb 3a caMocTosTeNnsHON paboTOM CTy/IeHTa OCYIIeCTBIsIeTcS B POpMe MPaKTHUECKUX 3aHATHUH,
KypCOBOTIo npoekTa u audhepeHInpoBaHHOTO 3a4eTa.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: Wndopmarnka 1 BEIYACIUTENbHAS TEXHUKA
Nnpo¢uJIb NOATOTOBKH: IIporpammuas nHXEeHEpHs

nepeaoBasi HHKeHepHast LIKOJIa PaJUOIOKALH, PAJUOHABUTALIMN U TPOrPAMMHON
UH)XEHEpUU

Kadeapa TEXHOJIOTUI MPOEKTUPOBAHMS CIIOKHBIX TEXHUYECKUX CHCTEM
Kypc: 1
KBaJIMpUKALUS: MarucTp

Cemectpbl, (pOpMBI TPOMEKYTOUHON aTTECTALMH:
1 (ocennuit) - AuddepeHunpoBaHHbIi 3a4eT

2 (Becennwuil) - luddepeHpoBaHHblii 3a4€T

Pa3zpatGoTunk: A.B. CemeHOB, KaH/I. TEXH. HAyK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1 Bnaneer cuctemoli pyHIaMeHTATBLHBIX
HAy4HBIX 3HAHUH B 00J1aCTH HHGOPMATUKU U
BBIYMCIIUTEIEHON TEXHUKU

OIIK-1.1 3HaeT W CcHocoOEH  WCIIONB30BaTh B
nmpoeCCHOHANBPHOW ~ NIeATENhbHOCTH  (PyHIaMEHTaTbHBIC
HAy4HbIC 3HAHWS M HOBBbIC HAayYHBbIC MPUHIUIBI U METOIbI
WCCIeIoBaHui B 00acTi MH(OOPMATUKY U BEIYUCITUTEIILHON
TEXHUKH

OIIK-1.2 Cnocoben 00600mars U KpPUTHYECKH OIICHUBATH
OIBIT M pE3yJbTaThl HAYYHBIX HCCIICJOBaHUII B 00JacTh
npo(heCCHOHANTBHOM ESTENbHOCTH

OIIK-1.3 [TonnMaeT MeXAUCLIUIIMHAPHBIC CBS3U B O0JIACTH
MH(POPMATUKU U BBIYUCIUTEIBHON TEXHUKH M CHOCOOCH MX
NPUMEHATh MpPH PEHIeHWH 3aJad  [podeCcCHOHATBHOMN
JEeSITeIbHOCTU

OIIK-2 Nmeet npeacrapieHne 00 aKTyaaIbHBIX
npo0OiemMax HayKH U TEXHUKH B 00macTi
MH()OPMATUKHU U BBIYUCIIATEILHON TEXHUKH,
croco0OeH Ha HayYHOM SI3bIKe (DOPMYITHPOBATH
npogecCHOHANbHBIE 3a]1a41

OIIK-2.1 NmeeT npeacTaBieHre O COBPEMEHHOM COCTOSTHUU
WCCIICAOBAaHUA B pPaMKax TeMaTW4Yeckoil obmactu cBoei
npodeccuoHaIBHON 1S TeTbHOCTH

OIIK-2.2 Crniocoben OLICHUBATh AKTyaJIbHOCTh
UccIe0BaHUN B 001acT MH(OPMATUKU U BBIYHCINTEIHHOM
TEXHUKH U UX MPAKTHYECKYI0 3HAYMMOCTh

OIIK-2.3 Brnameer mnpodeccHOHANLHONW TEPMUHOIOTHEH,
UCIOJNB3YyeMOH B  COBPEMEHHOH  HAayYHO-TEXHHYECKON
aurepatype, o0s1aaeT HaBBIKAMHM YCTHOTO M IMHCbMEHHOTO
U3JIOKEHUSI PE3yJbTaTOB HAyYHOW ACSTEIBHOCTH B pamKax
npodeccuoHaIbHONH KOMMYHHUKAIUU

OIIK-3 Cniocoben BbIOUpaTh 1 (MIIN)
pa3pabaThIBaTh MOIAXO/BI K PEIICHHIO THIIOBBIX
Y HOBBIX 337124 B 001acTH HHQOPMATUKH U
BBIYHMCIIMTEIILHON TEXHUKH, YUUTHIBAs
0COOCHHOCTHU M OIPaHUYCHUS PA3TUYHBIX
METOJIOB PeIICHHS

OIIK-3.1 CrocobeH aHamu3upoBarTh 3ajiady, MJIAHHUPOBAThH
MyTH PELeHHs, Mpeiaratb U KOMOMHHUPOBATh CIIOCOOBI
peleHus

OIIK-3.2 CnocobeH pa3pabarbiBaTb M MOIEPHHU3UPOBATDH
IPOrpaMMHOE u anmapaTHoe obecrieueHne
WH(POPMALIMOHHBIX U aBTOMaTU3UPOBAHHBIX CUCTEM

OIIK-3.3 CnocobOeH WHCIIOIb30BaTh MCCIIENOBATEILCKUE
METOJIbI TIPU PEIICHUM HOBBIX 3a/1a4, MPUMEHSA 3HAHUS W3
pa3IuyHBIX 001acTell HayKu (TEXHUKH)

OIIK-3.4 BnameeT aHaIUTHYECKUMHM U BBIYHUCIMTEIHLHBIMHU
METOJaMH pelIeHHs], TOHUMAeT U YYUTHIBAET HA MPaKTHKE
CPaHUIbl MPUMEHUMOCTH MOJyYaeMbIX PEIICHUN

OIIK-3.5 CnocobeH agantupoBarh 3apyOeKHbIC KOMITJICKCHI
o0paboTkn  uHPOpPMALMKM U ABTOMAaTH3MPOBAHHOTO
MPOEKTUPOBAHUS K HY’K/1aM OT€YE€CTBCHHBIX MPEANPHUATHI

OIIK-3.6 CmocobGeH  caMOCTOATENBHO  MPHOOpETarh,
pa3BUBAThH 1/1 NPUMEHSTH MaTeMaTHYeCcKHe,
€CTeCTBCHHOHAyYHbIC,  COLUAIBHO-DKOHOMHUYECKUE U

npodeccuoHalbHbIe 3HAHUS AJIS PELICHUS HeCTaHJapTHBIX
3a/7a4, B TOM 4YHCJI€ B HOBOM WJIM HE3HAKOMOH Cpele U B
MEXIUCLUITIMHAPHOM KOHTEKCTE

OIIK-3.7 Cnocoben  pa3palarbiBaTh  OpPUTHHAJIbHBIC
AJITOPUTMBI U TPOTPaMMHBIE CPEICTBA, B TOM YHCIE C
UCTIONTb30BaHHEM COBPEMEHHBIX MHTEIUICKTYa bHBIX
TEXHOJIOTUH, JUT peleHus MpodecCHOHANBHBIX 3aa4

Y, A T -~

[IK-2.1 3HaeT OCHOBBI  Hay4YHO-HCCIIEOBATEIHCKOU
JEATEIIFHOCTH B 00JacTH HMH(POPMAIIMOHHBIX TEXHOJIOTHUH,
BJIaJIe€T 3HAHUEM OCHOB (QMIIOCO(PHU U METOIOJIOTHH HAYKH;
3HAHHEM METOJIOB HAayYHBIX HCCIIEOBAaHMI U HABBIKAMHU HX
MPOBEICHUS




11K-Z 110HUMA€T U CIIOCOOEH MPUMEHUTH B
Hay4HO-UCCJEN0BATEIbCKON U NPUKIaJHON
JEATENBHOCTH OCHOBHBIE 3aKOHBI
€CTECTBO3HAHUS, COBPEMEHHbII
MaTeMaTHYECKUH anmnapar ¥ aJlfOPUTMBI,
COBpPEMEHHbIE
WH(POPMALOHHO-KOMMYHHKAIIOHHbIE
TEXHOJIOTUH

[IK-2.2 YMeeT mpUMEHAThH MONyYeHHbIC 3HAHUS B OOJACTH
(yHIaMEHTaIbHBIX HAYYHBIX OCHOB T€OPUH MH(OpMAIMH U

pelarhb CTaHJapTHBIE 3a1aun B COOCTBEHHOM
HAay4YHO-UCCIIE0BATEIBCKON AESITETBHOCTH
[IK-2.3 Nwmeer MPaKTUYECKAN OIIBIT

HAyYHO-HCCIIEZIOBATENILCKON  JIGATENIBHOCTH B 00NacTu

I/IHq)OpMaI_II/IOHHO—KOMMYHI/IKaLII/IOHHLIX TCXHOJIOTHI

[1K-2.4 Bnageer MeTonaMy U alropuTMaMH pelIeHus 3a1a4y
uuppoBoil 00pabOTKH CHTHAJIOB, HCIOJIB30BAaHUSI CETH
Wurepner, AQHHOTUPOBAHUS, pedepupoBaHus,
OoubnuorpaduyecKkoro MoMcKa, OMBIT PabOTHl C HAyYHBIMU
UCTOYHUKAMHU

[1K-3 Bnageet HaBbIKaMU y4acTHs B HAy4HBIX

JTUCKYCCHSIX, BEICTYIUICHHUS C COOOIICHUSMH U
JOKJIaJlaM{ YCTHOTO, MUCbMEHHOTO U
BHPTYaIbHOTO (pa3MerieHue B
WH(POPMAIIMOHHBIX CETSIX) XapakTepa,
MIPEICTaBICHUS MaTePHAIOB COOCTBEHHBIX
HCCIICA0BaHHUI

[IK-3.1 3nHaer OCHOBBI BeleHUS HAy4YHOH JUCKYCCHH U
(hOpMBI YCTHOTO HAYYHOTO BBICKA3bIBAHUS

[IK-3.2 VYmeer BecTH KOPPEKTHYIO AHUCKYCCHIO B 00JacTu
MHQOPMAIIMOHHBIX TEXHOJIOTHM, 3aJaBaTh BONPOCHl H
OTBEYaThb HAa IIOCTABJIICHHBIE BOIPOCH MO TEME HAy4YHOH]
paboThI

[IK-3.3 Mmeer mpakTUHYECKUW OMBIT y4acTUS B HAyUYHBIX
CTyICHYECKUX KOH(QEpPEHIHMAX, OYHBIX, BHPTYaJIbHBIX,
320UHBIX OOCYXKJIEHUSX Hay4YHbIX MpoOlieM B o001acTu
MH()OPMAIIMOHHBIX TEXHOJIOTHIA

[TIK-1 T'oTOB K BKJIFOUEHHUIO B
npodeccuoHaIbHOE COOOIIECTBO; CIIOCOOCH
MIPOBOUTH MO/ HAYYHBIM PYKOBOICTBOM
JIOKaJIbHBIE CCIIEA0BAHUS Ha OCHOBE
CYILECTBYIOIIUX METOJOB B KOHKPETHOU
obnacTu mpoheCcCUOHATBHOH JIeATENLHOCTH

[IK-1.1 3HaeT OpUHLMIBI MOCTPOEHHUS HAyYHOW padOTHI,
MeTrogsl cOopa W aHanmM3a TIOJNyYEHHOTO MaTepHala,
crocoObl apryMEHTalWu; BajeeT HaBBIKAMH IOJATOTOBKH
Hay4YHbIX  0030poB,  mybOnukanui,  pedepatoB u
oubnuorpaduii Mo TEMaTWke MPOBOAMMBIX HCCIICAOBAHHUM
Ha PYyCCKOM U aHIVIMHCKOM SI3bIKE

[IK-1.2 VYMmeer pemars Hay4Hble 3aJadyd C [OHUMaHUEM
CYILECTBYIOIIMX IIOAXOAOB K BEepU(PHKALUK MoOjenei
MpPOrpaMMHOTO OOECHeYeHHss B CBA3H C MOCTaBICHHOMN
IEJBI0 U B COOTBETCTBUY C BRIOPAHHOW METOIUKON

[IK-1.3 HMmeer mnpakTUYecKUW OMNBIT BBICTYIJICHUN U
HAy4YHOM apryMEHTAlMH NMpH aHaju3e OObEKTa HAy4YHOW U
npodeccuoHaIbHON 1S TeTbHOCTH

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH

B PE3YIbTATC U3YUCHUA IAUCHUILIJIMHBI «AHAJINTUYCCKHUC METOAbI CHHTC3a LII/I(i)pOBBIX CIICAAINX CHUCTEM»

00yJaromuiics JOmKeH:

3HATb:

- Ha3HA4YCHHUC, COCTAB, IApPaAMCTPHbI, XapaKTCPUCTHUKU, ITOKA3ATCIIN KAYCCTBA, ITOHATHUA YCTOﬁqHBOCTH,

YIpaBIsieMOCTH, HaOII0IaeMOCTH,

Kiaccuukanuio,

OCHOBHBbIE IPUHLMIIBI yIpasieHus (IO

OTKJIOHCHUIO, 10 BBIXOAY ¥ BO3JCHUCTBHSAM U T.II.), 00OOOIIEHHBIE CTPYKTYPHBIC CXEMBI, THIIOBBIC
3aKOHBI YIIPABIICHUS CIIOKHBIX HU(POBBIX CIACASLIINX CHCTEM;

- MaTeMaTU4ecKOoe ONHMCaHNE HeTPEPBHIBHBIX U TUCKPETHBIX HU(PPOBBIX CIEASAIINX CUCTEM;

- METOIbl AQHAIUTHYECKOIO0 CHHTE3a JKeJIaeMbIX IMCKPETHBIX IEpelaTouHbIX (YHKIMH CIESIIHNX
CHCTEM 10 33/IaHHBIM ITOKA3aTelsIM KauecTBa;

- MeTo/bl CHHTe3a IU(POBBIX YCTPOUCTB YIPABICHHS, PEATU3YIOIINX THIIOBBIC 3aKOHbBI YIPaBICHUS,
NPUHIIMITBL YIIPABJICHHSI IO OTKIOHEHUIO, TI0 BBIXOY M BO3/ICHCTBUAM;

- OCHOBHBIC TIPOIICYPHI, GYHKIIUU U HHCTPYMEHTHI cicteMbl Matlab, Matlab/Simulink, HeoOxoaumble
JUISL pEILICHUS 33/1a91 MAaTEMaTHYECKOTO MOICITHPOBAHHUS CIIOKHBIX U(PPOBBIX CICIAIINX CHCTEM.

yMeTh:



- AQHAJIM3MPOBATh MPOLECCHI, MPOUCXOAALINE B HU(POBBIX CIEASIIUX CHCTEMaxX M €€ JJIEMEHTax B
[EPEXOJHBIX U YCTAHOBUBIIUXCS PEXKUMAX;
- ONpEAeNATh yCTONYMBOCTh U KAY€CTBO CUCTEM YIIPaBJICHHS,
- pa3pabarbIBaTh MaTeMaTHYECKHE MOJIEIIN JINHEHHBIX U HETMHEHHBIX IIU(POBBIX CHAEIAMINX CUCTEM U
UX DJIEMEHTOB, PACCYUTHIBATH TAPAMETPhl MATEMAaTHYECKUX MOJICIICH;
- TIPOBOAMTH CHHTE3 LHU(POBBIX CISIAIINX CUCTEM U aHAJIN3 UX TI0OKa3aTesei KauecTna;
- TPOBOAMTH AaHATU3 XaPAKTEPUCTUK CIEISAIINX CUCTEM IIPU BapHUaLlUH [1apaMeTPOB;
- KJIaCCH(UIMPOBATh U ONPEIEIATH OUIHMOKHU CIECKESHUS CIEISINX CUCTEM;
- OIMCHIBATh 3aKOHBI YIIPABICHUS HU(PPOBBIX U HENPEPHIBHBIX PETYISATOPOB;
- TIPOEKTHPOBATh LIM(POBBIE CIAEIAIMNE CUCTEMBI C 3aJJaHHBIMI TEXHHYECKUMHU XapaKTepUCTUKAMU;
- o(hopMIISTH Pe3yNbTaThl MPOSKTUPOBAHUS U MOJICITUPOBAHUSI.
BJa/IeTh:
- HaBBIKAMU CAMOCTOSITENILHO PadOTaTh C yU4eOHOU U CIIPAaBOYHON JTUTEPaATypOii;
- HaBBIKAMU pacdyeTa OCHOBHBIX NapaMETPOB MAaTEMaTHUECKHUX MOJENICH CIOXKHBIX LUPPOBBIX
CJIEASIUX CUCTEM U €€ DIIEMEHTOB;
- HaBBIKAMH HMCCJIEJOBAaHUS HOBBIX IPOLIECCOB, MPOUCXOASIINX B HU(PPOBBIX CIACAAMINX CUCTEMAX;
- HaBBIKaMH MTPOSKTUPOBAHUS U(POBBIX CIEAALINX CUCTEM;
- HaBBIKAMU MaTEMaTHYECKOTO M KOMIIBIOTEPHOTO MOJEIMPOBAHHS CIOXKHBIX LHU(POBBIX CIEIALINX
CHCTEM M HX JIeMEHTOB B cucteMe Matlab u Matlab/Simulink.

3. IlepeyeHb THNOBLIX (IIPMMEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJII0

1) OcHOBHbBIE MPUHIUIBI YIIpaBieHHs. TUIIOBbIE 3aKOHBI yrpaBieHus. [loHaTue cremsmiei cucTeMmsl
(CCO). CrpykrypHas cxema cieasuieil cucteMbl. MecTHbIE 1 TIIaBHAsl 0OpaTHBIE CBSA3H.

2) Crarnueckue u acrarmueckne CC. MunMManbHO-Qa3oBble W HeMHUHHMaibHO-(a3oBbie CC.
Hempeprieubie, nuckpernsie, mudpoBeie CC (LICC). dwusmdeckas peann3yeMoCTh ITU(POBBIX
CJIC/SIIIIUX CUCTEM.

3) Ilokazarenu KauecTBa HETIPEPHIBHBIX U JUCKPETHBIX CIESALIINX CUCTEM.

4) OmnpeneneHne peaknuii HEMPEPBIBHBIX cucTeM. OnpeneneHne peakiuii AUCKPETHBIX CHCTEM.
Bpemennble  xapakTepucTHKu — jauHamudeckux  3BeHbeB CC. UYacToTHble  XapaKTEpUCTHKH
muHamMuieckux 3BeHbeB CC. BriOop yacToThl AuckpeTu3aly, mara keanroBanus [{CC.

5) Hpeo6pa30BaHHe MaAaTEMAaTHYCCKUX MO,Z[GJ'IGﬁ «BXOA-BbIXOI» K MOJCIHN B IICPEMCHHBIX COCTOSAHUS.

6) Onpe):[eneHI/Ie ypaBHeHI/Iﬁ CUCTCM II0 YPAaBHCHUSAM B NCPECMCHHBIX COCTOSHUA. HpeO6pa3OBaHI/I$[
CTPYKTYPHBIX CXEM NUHAMHNYCCKHX 3BCHLBEB CICAANIUX CUCTEM

7) Cnoco6 pacdera k0d((UIIMEHTOB ¢ MIAAIINMHA WHACKCAMHU JUCKPETHBIX MEPeIaTOuHbIX QYHKIUI
1St 00eCIIeYeHNs 3aITaHHOTO TIOPSIKA aCTaTH3Ma.

8) Cnocob pacuera K03 GUIHEHTOB CO CTAPLIIMMH WHAECKCAMHU IUCKPETHBIX MEPENaTOUYHBIX (PyHKIHUMA
JUIsl JOCTYOKEHUS 3a/1aHHOTO TIOpsI/IKa acTaTu3Ma.

4. [lepeyens TUNOBBIX (MPUMEPHBIX) BOIPOCOB U TeM JIJIsl IPOBeAeHUsI IPOMEKYTOUHOI aTTecTalluu
o0yuaruuxcst

1) IIpeoGpa3zoBaHusI CTPYKTYPHBIX CXEM TUHAMUYECKUX 3BEHBEB CICISIINX CUCTEM.

2) IlocranoBka 3anauu cunte3a LICC no 3ajaHHBIM MOKa3aTessiM KadecTBa.

3) JuckperHbie 00bEKTHI YIPABICHUS C «BHYTPEHHUMU» U «BHEIIHUMUI» HYJISIMU IO YTIPaBICHUIO.

4) Oranbl 1 0000UICHHBIN aNropuT™ perenus 3agadn cuatesa LICC.

5) Teopema 06 anrebpandeckux yciaoBusx actaru3ma auckpeTHbix CC K 3aaiomeMy BO3IeHCTBHUIO.

6) Teopema 00 anreOpamueckux yciuoBusX acrarm3ma auckpeTHhlx CC K BO3MyLIAmOIIEMY
BO3JEHCTBHUIO.

7) Tpaduueckoe npeacTaBiceHrE YCIOBUH acTaT3Ma Ha OCHOBE TpeyroibHuKa [lackas.

8) Metoa MoCTPOEHHS KeTaeMbIX NMEePEAATOUHBIX (DYHKIIUH JUCKPETHBIX CIESIINX CHCTEM Ha OCHOBE
«HETMPEPBIBHBIX POTOTUIIOBY.

9) VYcioBus KOHEYHOM [UIMTEJIBHOCTH IIEPEXOAHBIX IPOLIECCOB AMCKPETHBIX cucTreM. Meron
MOCTPOCHUSI KENAeMbIX MepenarouHblx (QyHKuui auckpetHbix CC ¢ KOHEYHBIM BpEeMEHEM
[IEPEXOIHOI0 IpoLecca.

10) AHanuTUYEeCKUi cuHTE3 IUPPOBBIX ycTpoiicTB ynpasieHus (L[YY) Ha ocHOBe TUIIOBBIX 3aKOHOB
YIpaBJICHUS.

11) Ananutnueckuii cunres L{YY, peanuzyromux NpuHIXI YIPaBICHUS 110 OTKIOHEHHUIO.



12) Ananutndeckuit cunates LYY, peanusyromux MpUHINI YIIPABICHUS MO BBIXOLY M BO3JAEHCTBUSM,
VIS CIly4dasi AUCKPETHOTO OOBEKTa YIPABICHUS C «BHYTPEHHUMMY HYJISIMH.

13) Ananutnueckuit cunte3 LYY, peanu3yomux NpuHIMIT YIPaBICHUS 110 BBIXOAY U BO3JCHCTBUSM,
IUIS CITydast AUCKPETHOTO 00ObEKTa YIPaBICHUS C «BHEIIHUMMY» HYIISIMHU.

buner 1

1) AHanuTndeckuii cuHTe3 MUQPPOBBIX ycTpolicTB yrnpasienus (L[YY) Ha ocHOBe THIIOBBIX 3aKOHOB
YIpaBJICHUS.

2) Ananutnueckuii cuates LYY, peanusyromuyx NpuHLIKI YIIPABICHHS [0 OTKJIIOHEHUIO.

burer 2

1) Ananutnueckuii cuares3 LYY, peanusyomux NpuHUUI YIPABICHUS MO BBHIXOAY U BO3IACHCTBHAM,
IUIS CIydasi AUCKPETHOTO 00bEKTa YIPaBICHUS C «BHYTPEHHUMM» HYJISIMU.

2)Ananutuyeckuit cunte3 L{YY, peanusyromux NpuUHIUN yHpPaBIEHUS MO BBIXOLY W BO3IEHUCTBHUAM,
JUIS CITydasi AUCKPETHOTO OOBEKTa YIPABICHUS C «BHEIIHUMI» HYJISIMU.

buier 3
1)Anroput™ paboThl OJJHOMEPHOTO YCTPOICTBA YIIPABIICHUS.
2)AnroputM pabOThI IBYMEPHOTO YCTPOMCTBA YIIPABICHUS.

Kputepun onennBanus

Onenka omnyHO (10) BBICTaBISICTCS CTYIEHTY, IOKAa3aBIIEMYy BCECTOPOHHHUE, CUCTEMAaTU3UPOBAaHHbIC,
nryOokue 3HaHMS y4eOHOM MporpaMMbl JUCHUILTUHBI, MPOSBISIONIEMY HHTEpEC K IaHHOM MpeaMeTHOH
00JIaCTH, IPOJIEMOHCTPHUPOBABLIEMY YMEHHE YBEPEHHO M TBOPUYECKHU NPUMEHSTHh WX HA MPAKTHKE MPH
pelLIeHNN KOHKPETHBIX 3aj1a4, CBOOOHOE U IPaBIIIbHOE 000CHOBAHNE MIPUHATHIX PEIICHHH.

Onenka omM4HO (9) BBICTABISETCS CTYICHTY, MMOKa3aBLIEMy BCECTOPOHHHUE, CHCTEMAaTH3HPOBAaHHbIC,
nryOoKHe 3HaHHUS y4eOHOM MPOrpaMMBbl JUCHUILIMHBI M YMEHHE YBEPEHHO NMPUMEHATh X HA MPAKTHKE
MIPH PELICHUH KOHKPETHBIX 3ajiad, CBOOOJHOE U MPpaBUIIbHOE 000CHOBAHUE IPUHATHIX PELICHUH.

Ouenka OTIIMYHO (8) BBICTABISAECTCS CTYACHTY, [IOKa3aBIIEMy CHCTEMAaTH3MPOBAaHHbIE, NTyOOKHEe 3HAHUS
y4eOHOH MpOorpaMMbl AMCHUUIUIMHBI M YMEHUE YBEPEHHO NPUMEHSTh MX Ha MPAKTUKE NPHU PEIICHUH
KOHKPETHBIX 33714, IPaBUIbHOE 000CHOBAHNE NPUHSTHIX PEIICHNUH, C HEKOTOPBIMU HEZ0UeTaMu.

OHGHKa XOopo1Io (7) BBICTABJIACTCA CTYACHTY, €CJIIM OH TBEPAO 3HACT MATCpHajl, r'paMOTHO U IIO
CylmIeCTBY H3Jiarac€t €ro, ymMeCcT NPUMCHATH IIOJIYUCHHBIC 3HAHWA Ha IPAKTUKE, HO HEAOCTATOYHO
rpaMOTHO 000CHOBBIBAECT MOJIYYCHHBIC PC3YJIbTAThI.

Onenka xopomio (6) BBICTABISETCS CTYACHTY, €CIM OH TBEPIO 3HACT Marepual, TPaMOTHO W TIO0
CYLIECTBY M3JIaraeT €ro, yMeeT MPUMEHSITh NOITY4YCHHbIC 3HAaHHUSI Ha NIPAKTUKE, HO JOIMYCKAeT B OTBETE
WIN B PELLICHNH 3a]1a4 HEKOTOPble HETOYHOCTH.

OHGHKa XOpouio (5) BBICTABJIACTCA CTYACHTY, €CJIM OH B OCHOBHOM 3HACT MATcpHaj, rpaMOTHO U I10
CyHI€CTBY MU3JIarac€T €ro, yMmeeT NpUMCHATDH IMOJYUYCHHBIC 3HAHUA HaA IMPAKTHUKE, HO OOITYCKACcT B OTBETC
HJIN B PCIICHHHU 3a4a4 JOCTATOYHO 0OJIBIIIOE KOJIMUECTBO HETOUHOCTEM.

OneHka yIOBIETBOPUTEIbHO (4) BBICTABISICTCS CTYIEHTY, IIOKa3aBIIEMYy (parMeHTapHBIMH,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJIOCTATOYHO IpaBHJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyLIeHHs JJOTHYECKON MOCIEN0BATEILHOCTH B U3JIOKEHUH MPOrPaMMHOTO MaTrepuaia, HO IPU 3TOM
OH OCBOWJI OCHOBHBIC Pa3Jieibl yueOHOW NMpOrpaMMBbl, HEOOXOAMMBIE Ul JaJbHEHIIero oOy4eHus, U
MOYKET IPUMEHSTH MOJy4YeHHbIE 3HAaHUA 110 00pa3iy B CTAHJAPTHON CUTYyallnH.

OmueHka ynOBIETBOPHUTENbHO (3) BBICTABISICTCS — CTYACHTY, NOKa3zaBIIieMy (parMeHTapHbIi,
pa3po3HEHHBIH XapakTep 3HaHWM, JOomycKaronlemy OmHOKH B (GOopMyarpoBKax 0a30BBIX MOHATHH,
HapyUICHUS JIOTHYECKOW IOCIEeIOBAaTEIbHOCTH B W3JIOKEHUH IPOTPAMMHOTIO Marepuaia, ciabo
BJIaJICET OCHOBHBIMH pa3JiejaMH y4eOHOH MpOorpaMMbl, HEOOXOIMMBIMH JUIsl AabHEHIIero o0yueHus 1
C TPYAOM MIPUMEHSET MOTYYCHHBIC 3HAHUS JJaKe B CTAHAAPTHON CHUTYAIIHH.

OreHKa HEYJOBJICTBOPHUTENIHLHO (2) BBICTABISCTCS CTYICHTY, KOTOPBIH HE 3HAET OOJbIIeH 4YacTH
OCHOBHOTO COZEp)KaHUsl Y4eOHOW IpOrpaMMbl JUCHHIUIMHBL, JIONMYCKaeT TIpyOble OMIMOKH B
(OpMyITHPOBKaX OCHOBHBIX NPHHIUIIOB U HE YMEET UCIIOJIb30BATh IOJyYCHHBIC 3HAHUS TP PEIICHHN
THIIOBBIX 33]1a4.



OueHka HeyaOBIeTBOPUTENLHO (1) BBICTaBIsSETCA CTYAEHTY, KOTOPBI HE 3HAaeT OCHOBHOTO
cozep)kaHusl y4eOHOH MporpaMMbl IUCLUILTUHBI, JOIycKaeT rpyOeiimne omuOKd B (HOPMYTUPOBKAX
0a30BBIX MOHATUH JUCLUIUIMHBI U BOOOIIE HE MMEET HABBIKOB PEIICHUS THIIOBBIX MPAKTUYECKHX
3a/1ad.

5. MeTonuueckne MaTepuajbl, onpeaeasonie NPpoueaypsl OeHUBAHUA 3HAHUI, YMEeHH, HABBIKOB H
(W1M) oNbITA AESITEILHOCTH

JuddepeHnmpoBaHHbIN 3a4€T MPOBOJUTCS B YCTHOMU (hopMe.

[Ipu nposenennu auddepeHIUpPOBaHHOIO 3adeTa OOydaroLeMycsl MpenocTaBisieTcss He Menee 60
MUHYT Ha moArotoBky. Ompoc oOyuaromerocs Ha aud@dEepeHIIMpOBaHHOM 3adeTe He JOJDKeH
MPEBBIIIATH JBYX aCTPOHOMHYECKHX YacOB.

Bo Bpems mpoBenenus audQepeHIpOBaHHOTO 3adera OOydalouMecs MOTYT —IOJIb30BaThCs
MPOrpaMMOi TUCIUIUTUHBIL.



