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1. HOEJA OCBOEHMUS JUCIHUATILINHBI

Llens ocBoenus AUCHMIIHHEI : HOPMUPOBAHHKE 6A30BBIX HABBIKOB IPUMEHEHHS OCHOBHBIX MOI0KEHUIA
TEOPHH H YCTPOHCTB aBTOMATHYECKOIO YIPaBIEHHs /I PEIICHHUS 3a/1a4 B CBA3HBIX PAJIMOTEXHUYECKHUX

CHCTEMax.

3afauM: MOATOTOBKA B 001ACTH PAaJHOTEXHUKHU [UIS IPO(ECCHOHATBHOMN AESTENHHOCTH B IIPOEKTHO-
KOHCTPYKTOPCKOM; IPOW3BOJICTBEHHO-TEXHOIOTHIECKOM; HayYHO-HCCIIEN0BATELCKOM, CEPBUCHO-

IKCIMiyaTalMoHHoH chepax

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OIIOII BO

Jucnunnuua «Teopust ynpas/ieHHs B CHCTEMAaX MepeJayH CHTHAJIOB) OTHECEeHa K YacTH JAUCIUIUIHH.
(hopMUpyeMbIX yYaCTHHKaM# 00pa30BaTENbHBIX OTHOLICHUH

ITpepekBU3UTEI AMCLUMIIIMHEL: BBICIIAsA MaTeMaTuKa (AuddepeHHaIbHOe U HHTErpalbHOE HCYHCIIEHHE,
midepeHIManbHbIe YpaBHEHUS. TEOPHS BEpOATHOCTeH, GYHKIHS KOMIUIEKCHOM MepeMeHHOH,
npeobpazopanus Qypbe U Jlanaca), Teopus 3NEKTPUUIECKHX LIENeH, OCHOBBI TOCTPOSHHUS
HHGDOKOMMYHHUKAIIMOHHBIX CHCTEM M CeTei

3. INTAHUPYEMBIE PE3YJ/IbTATBI OBYYEHUS 110 TUCHUIIIMHE

HHaHpreMHe PE3YIIbTAThI 06}"—181—1145[ 0 JUCIHHUITIMHE, COOTHECEHHBIE C [NIAHHPYEMBIMH peE3yllbTaTaMH

ocoenusa OITOII
Kon VYposeHb [InanupyeMeie pe3ynbTaTsl O0YHEHHS N0 JUCHMIUIHHE XapaKTepH3YIOIIHe
dbopmupy | ocBoeHHSs 3Tans! GOPMHPOBAHHMS KOMIETEHIMI (TOKA3aTe/M OCBOCHH KOMIIETEHIIUH) |
€MBIX KOMITETEHIIH
KOMIIETEH | H'
LA
! 2 3
YK-1 CrocofeH OCymecTBIATh OUCK, KPUTHYSCKHH aHAIU3 H CHHTE3
HHPOpPMALIUH, TPUMEHATh CUCTEMHBIN TIOIXO/ IS pEIeHHS MOCTaBICHHbIX
3anau:
Yacmuunoe | 3HaTh: KJIacCU(PHUKALMIO, TIPUHIIMITEI ABTOMATHYECKOTO YIIPABJICHHUSA H
[ cTaOHIIH3alHN;
' YMeTh: MPOBOAUTE CHHTE3 CTPYKTYPHBIX CXEM CHCTEM aBTOMATHYECKOTO
yIpaBJeHuUs ¢ JaHHBIMU [I0Ka3aTesIMU JUIsl KOHKPETHBIX YCIOBHM.
OIlIK-1 CnocobeH UCcnonp30BaTh MONOKEHHS, 3aKOHBI U METO/Ibl €CTECTBEHHBIX
HAYK M MaTeMaTHKH JUls PelIeHHs 3a/1a4 HHKEHEPHOH JesTeIbHOCTH
Yacmuunoe | 3HaTh: METOAMKY (PopMamM3alMu ANHAMUYECKUX CHCTEM B BUIE
KOHKPETHBIX MAaTEMATHYECKHX 3a/ay.
YMeThb: COCTaBIATh CXEMBbI CHCTEM U MX CTPYKTYpHBIE IIpeobpa3oBaHus;
YMeTh: paCCUHTHIBATE OCHOBHBIE XaPAKTEPUCTHKHU CHCTEM
OIIK-2 CnocoOeH caMoCTOSATEIbHO TPOBOAUTE YKCIIEPUMEHTAIBHBIE HCCIIEA0BAHUS
¥ HCII0JIB30BaTh OCHOBHEIE MPHEMEI 00pabOoTKH U ITPEICTaBICHHS
MOJIYYEHHBIX JTaHHBIX
i Yacmuynoe | YMeTh: HCCIIEOBAaTh CBOMCTBA CHCTEM PaJIMOaBTOMATHKHM HA MOJEIAX
ITK-1 Croco0eH BBIMOJHATE MaTeMaTHYeCKOe MOJIETMPOBaHHE OOBEKTOB U
IIPOLECCOB TI0 THIIOBBIM METOIHKAM, B TOM YHCJIE C UCIOIB30BAHUEM
i CTaHAapPTHBIX [TAKETOB ITPUKIAIHBIX IPOrPaMM
1' Yacmuunoe | YMets: npuMeHsTh nakersl Matlab/Simulink 1 Multisim

: ITonHoe WK YaCTHYHOE OCBOSHME yt(a33HHOi;l KOMIETEHLIHHA




4. OBBEM M CTPYKTYPA JUCHUILIAHBI

TpynoemMKoCTs IMCHHILIHEBL 4 3a4eTHBIX exuAubL, 144 yaca
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1 O6umme cBenieHus MO0 CHCTEMaM 5 1 2 2 - |5 12/50
aBTOMaTHyeckoro ynpasienus (CAY)
2 Onucanue THHEHHBIX TMHAMUYECKHUX CHCTEM H | 5 2 7, 2 - |5 12/50

THIIOBBIC THHAMHYECKHUE 3BEHLA

3 CoenuHeHus 3BeHbEB U peoOpPa3OBaHHsA CXeM | 5 3-5

(S
(]
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O

4 /50 | Pe#ATHHT-

KOHTPOJIB
1
4 VYeroiuuocts CAY U METOJIBI €€ OLIEHKH. 5 6 2 2 - 15 [2/50
Kputepuu ycroiunBoctr
5 ITokazatenu xadecta paborel CAY 5 79 |2 2 4 |[15]4/50
6 Hemneiinble, muckpethsie, nudgpossie CAY 5 19 (2 2 - |5 |2/50 |Peiituur-
KOHTPOJIb
2
7 YerpolicTBa aBTOMAaTHYECKOH CTaOMIH3aUA 5 11- |2 2 4 |15(4/50
HanpsokeHuid (ACH) nutanus u peryauposku 13
ycunenus (APY)
8 CucTeMBl aBTOMaTH4ECKOU TTOACTPOHKH 5 14- |2 2 4 |15]/4/50
gactoTel: AITY u ®ATTY 16
9 [Tudposas peanusanus cucteM 5 17, |2 2 2 |15]3/50 |Petitunr-
aBTOMATHYECKOTO YIIpaB/ICHHS B 18 KOHTPOJIb
PaTHOTEXHUYECKHUX yCTPOHCTBAX 3

Bcero 3a 5 cemectp: 18 |18 |18 90|27 /50 |3auer

Hamuuue B quciummnae KIVKP

nltn tn
'

HUtoro no gucUMILIUHE 18 (18 |18 190 (27/50 |3auer

Copepixanne JeKIMOHHBIX 3aHATHI

Tema 1. OGmue cBeneHus 0 CUCTeMaM aBTOMaTH4eCcKoro yrpasnenus (CAY)

Copepxanue: CTpYKTypa, IPeIMET H 3a/jaud Kypca; HCTOPHYECKHH 04YepK; OCHOBHBIE 0GBEKTHI H
HalpaBJICHHs HCCIIEIOBAHUMA; IPUHIMIIBI yIIpaBleHus:; rpadudeckoe npeacrasienne CAY:; obparTHas cBa3b
H KOHTYD ynpasiieHus; Texauyeckue CAY u ux knaccupuxanus

Tema 2. Onvcanue TMHEHABIX JUHAMHYECKUX CHCTEM H THIIOBBIE IHHAMHYCCKHE 3BEHbS

Conepxanme: cnoco6sr MaTemaTHueckoro onucanus CAY (muddepeHnpansHoe ypaBHeHHe, epeIaToHas
(yukuus); xapakrepuctuku CAY: quHaMH4ecKre (MMITy/IbCHAs U NepexoiHas), YaCTOTHEIE (aMILTHTYIHASL
u (pa3oBast): THIIOBBIE 3BEHBSI M UX IUHAMHYECKHE W YACTOTHBIE XaPAKTEPHCTHKH



Tewma 3. Coemnenus 3BeHbeB 1 MpeoGpa30BaHus CXeM

Conepxanue: coenuHenne 38eapes CAY (mocneoBarteIbHOE, NapalIeNIbHOE, ¢ OGPATHOMH CBA3BIO).
rpaduyeckue npeoOGpa3oBaHus CXeM; ONpeeleHHe THHAMUYECKAX H YaCTOTHbIX (IMHEHHBIX H
norapudpmuyeckux) xapaktepuctuk CAY B pa30MKHYTOM H 3aMKHYTOM COCTOSHHSIX

Tema 4. YcroituuBocte CAY 1 MeToas! ee ouenku. Kpurepuu ycroiuusocTu

Copnepxanne: METOMIBI OLIEHKH, KDUTEPHH (KOPHU XapaKTEePHCTHYECKOTO TIOJIMHOMA, alrebpandecKue,
4acTOTHBIE); Koppekuus CAY, 3amachl yCTOHYMBOCTH, OLEHKA YCTOHYMBOCTH 10 JIOTapA(PMHUIECKHM
YaCTOTHBIM XapaKTepHCTHKaM, yCTOHYMBOCT CHCTEM C 3ara3/IbIBAHHEM.

Tema 5. [lokazarenmu kadyecTBa padbotel CAY

Coneprxanue: AMHAMHYECKHE TIOKA3aTEIN KayecTBa NEPeX0AHOTO IMPOLecca, YaCTOTHbBIE TOKa3aTenu
Ka4ecTBa; aHaJIM3 TOYHOCTH pabOThI CHCTEM, CpEIHSS KBaApaTuyecKkas onmbKa CUCTEMB], IeHCTBHE IyMa
Ha BXoJe.

Tema 6. Hemuueinsie, nuckperssie. nugporsie CAY

Copnepxanue: BUIbI HETHHEHHOCTEH, METO/IBI TADMOHUYECKON U CTATUCTUYECKOM THHEeapU3aliuu;
MaremMaTHueckue Mozen auckpetHsix CAY: Z-npeobpa3oBaHue; nepenaroyHsle (GyHKIHH; pPa3HOCTHEIE
ypaBHeHus:; npeoOpa3oBaHKie HEMPEPLIBHOTO CUTHANA B IH(POBOMA, aHATTH3 TOYHOCTH U YCTOWYHBOCTH:
CHHTE3 U HM(POBBIE KOPPEKTHPYIOIIHE YCTPOKCTBA; HCIIOIb30BaHHE COBPEMEHHBIX M(POBBIX armapaTHO-
NPOrpPaMMHBIX CPEJICTB.

Tema 7. YerpoiicTBa aBTOMaTu4ecKko crabunusanuu HanpsoxeHuit (ACH) nutanus 1 peryMpoBKa
ycunenus (APY)

Conepxanue: BUIBI, XapakTepucTuku v napametpbl ACH u APY; cTpyKTypHBIE CXeMbl: HENIPEPBIBHBIE H
UMITYJIbCHBIE CTaOH/IN3aTOPh] HANIPSHKEHUHN, CTaTHUECKHE. TMHAMHYECKHE W YaCTOTHBIC XapaKTEPHCTHKH
ACH u APY; s51eMeHTbI ¢ yrpaBiisieMbiM K03GGUIUSHTOM Nepeladn: YCUIUTENH U aTTeHI0aTOPbI;
aMJIMTYJHBIE IeTEKTOPEI; 3JIEMEHThI KOHTYpa YIIPaBIeHUS

Tema 8. CucreMbl aBTOMaTH4YeCKOH moacTpoiiku dacToTel: AITY u ®AITY

Copnepixanue: BUABL, XapakTepucTHKU U napaMmetpsl AITY u @AITY; cTpyKTypHBIE CXEMEI; 3JIEMEHTEI C
yIpasJIsieMOH 4acTOTON CHUTHAJIa; YaCTOTHBIE U (Pa30BbIC IETEKTOPHL; IEMEHThHI KOHTYpa yIIpaBJIeHHUS:
CTaTUYeCKUe, TUHAMHYECKHE U 4acTOTHBIE XapakTepucTHku AITY u OAITY

Tema 9. IludpoBas peanuzanus CUCTEM aBTOMATHYECKOr0 yIpaBIeHUs B PaJHOTEXHUYECKUX YCTPOHCTBaX
Conepxanue: J1eMEeHTBI ¢ HUGPOBHIM yIPaBICHHEM ITapaMeTpaMu; UCIOIb30BaHHE COBPEMEHHBIX

MG POBBIX annapaTHO-NPOTrPaMMHBIX CPEJICTB

CopaepxkaHne NPAKTHYECKHX 3aHATHH

Tema 1. OOnue cBeaeHuUs MO cUCTEMaM aBToMaTtu4yeckoro ynpasienud (CAY)

Conepixkanue: OCHOBHbIE OOBEKTHI ¥ 3a7a4i aHanu3a; nocrpoeHue cxem CAY

Tema 2. Onucanue THHEHHBIX AUHAMUYECKUX CUCTEM M THIIOBbIE JUHAMHYECKUE 3BEHBS
Conepxanue: nubdepeHnnansHoe ypaBHeHHE U niepenartodnas yukuus CAY,; xapakTepuCTUKH
TMHAMHAYECKUE (MUMITYJIbCHAs U NEpexo/iHast), YaCTOTHBIE (aMIUIMTYAHas U (a3oBast); TUIIOBEIE 3BEHbS
Tema 3. CoenuHeHHUs 3BEHBEB ¥ IPE0OPA30OBAHUSA CXEM

ConepxaHne: COeJUHEHUE 3BEHBERB: [10C/IE0BATEIbHOE, apajlle/IbHOE, C 00paTHON CBA3BIO,
npeoOpa3oBaHus CXEM

Tema 4. YVeroluuocts CAY u MeToas! ee onleHKH. Kputepuu yecToR4HBOCTH

ConepxaHue: OLIEHKA YCTOWYNBOCTH 110 KOPHAM XapaKTepUCTHYECKOrO NOJTMHOMA, KPUTEPUAM
anreOpan4ecKUM M 4aCTOTHBIM; 3aachl YyCTOMYHBOCTH.

Tema 5. [Tokaszarenu kagecta pabotel CAY

Coneprkanme: OlleHKa KayecTBa MePeXoAHOro Mpolecca BO BDEMEHHON U YaCTOTHOH 001acTX.
Tema 6. Henunelineie, quckpeTHeie, nugpossie CAY

Conepskanue: MpUMEPbl TApDMOHHYECKOM U CTATHCTHYECKO# THHeapH3allii; IepeaTouHble (QyHKIIHH;
Pa3HOCTHEIE YPaBHEHHUsI, aHalIU3 TOYHOCTH U YCTONYHUBOCTH.

Tema 7. YerpotictBa aBToMaTHyecKoi ctabunusanuy HanpsikeHud (ACH) nutanus ¥ peryJiMpoBKH
ycunerus (APY)

Copaepxanue: IpUMeEphl HENPEPHIBHBIX ¥ UMITYIILCHBIX CTAOMIN3aTOPOB HANPAKEHHH, CTATHICCKHE,
IMHAMHYECKHE U 4acTOTHBIe XapakrepucTuku ACH u APY

Tema 8. Cuctembl aBTOMaTHYECKOM MOACTpO#KH yacToThl: AITY u ®AITY

ConepxaHue: BUIbI, IPHMEPBI OLIEHKH XapakTepUuCTHK 1 napameTpos AITY u @AITY



Tema 9. Lludposas peanusarus cucTeM aBTOMATHYECKOTO yTPABICHHS B PATHOTEXHAYECKHX YCTpOHCTBaX

Conepranue: 0630p IPHMEPOB TEMEHTOB ¢ U(POBBIM YIIPABIECHHEM I1aPaMETPAMHY; COBpEMEHHBIX
1K (POBBIX aNNapaTHO-IPOrPAMMHBIX CPE/ICTB

Conep:kanne 1a60paTOPHBIX 3aHATHI

Tema 3. JlaGopatopHas pa6ota 1. MccnenoBanue THIIOBBIX 3BEHbEB M TpeoOpa3oBaHHe CTPYKTYPHBIX CXEM
CoznepxaHue: THHAMAYECKHE U YACTOTHBIE XapaKTEPHCTUKH THIIOBLIX 3BEHLEB; ONPE/IEIICHHE
[IMHAMHYECKHX U YAaCTOTHBIX XapaKTEPUCTUK CHCTEM

Tema 5. JIabopaTtopHas pabota 2. UccieioBanue yCTORYHMBOCTH CHCTEM M KauyecTBa MPOLECCOB
peryiupoBaHus

ConepxaHue: OnpeeleHue YCTOMYMBOCTH CUCTEM Pa3HBIMH METOJAMU; Olpe/ieieHHe ITapaMeTpoB B
CTaTHCTHYECKOH M aCTaTHYECKOH CHCTEMax

Tema 7. JlaGoparopHas pabota 3. UccnenoBanne ACH u APY

Conepxanue: cTaTH4ecKue, AMHAMUYIECKUE U YaCTOTHBIE XapaKTePUCTUKH

Tewma 8. JIabopaTtopHas pabota 4. Uccnenosanue AIIY u ©AITY

CopepkaHue: cTaTHYECKHE, IMHAMHYECKHE U YaCTOTHBIE XapaKTePUCTUKH

5. OBPA3OBATEJIBHBIE TEXHOJIOI'HHA

B npenonaBanun auctuiuiiHE! « Teopusi yipaBjeHHS B CHCTeMAX MepeJauH CHIHAJIO0B» HCIOIb3YIOTCS
pasHble 06pa3oBaTe/ibHbIe TEXHOJIOTHH (TPaJMLIHOHHbIE H C AKTUBHBIMU ¥ HHTEPAaKTUBHBIMU METOaMMU).
AKTHBHBIE ¥ MHTEPAKTHBHbIE METOMbI O0YUCHUS:

rpyIIOBas AHCKYCCHS — 00CYKI€HHEe Pe3yIbTaTOB BEIIIOTHEHHS 3aIaHHH Ha NPAKTHYECKUX 3aHATUAX U
WHIMBH/YaTbHBIX 33 JaHUH MCCIIeI0BAaTENBCKOTO BUA 11O 1abopaTopHbIM paboTam;

MpUMeHeHNe UMUTAIMOHHEBIX MOIeNel BO BeeX 1abopaTopHbIX paboTax ¢ HCIO/Ib30BaHHEM CPE]l TTaKeTOB
Matlab/Simulink # Multisim (10 otaensHbIM paboTaM BEINOTHEHHE MOZIEIMPOBAHUE CUCTEM B CBOOOIHO
JOCTYNHBIX (He KomMepdeckux ) makerax Octave, ScilLab/xCos, LTSpice, Python).

6. OHEHOYHBIE CPEJACTBA JJIsl TEKYIIEI'O KOHTPOJISI YCIIEBAEMOCTH,
IMMPOMEKYTOYHOM ATTECTAIAH 110 U'TOT'AM OCBOEHUSA JUCIHUAIIJIMHBI |
YYEBHO-METO/AYECKOE OBECITEYEHUE CAMOCTOSITEJIBHON PABOTHI
CTYJAEHTOB

6.1. PeliTHHIr-KOHTPOJIB 1

1. Tlopsinok acraTu3ma CUCTEMBI

a) KOJIMYECTBO 3BEHBEB. 0) KOJIMYECTBO HHTErPaTOPOB B IIPSIMOM BETBH CXEMBI B) 00111€e KOTHYECTBO
HHTErpaTopoB B CXEME.

2. 3BeHO mopsIKa 2 UMeeT alepuoAUYEeCKUH PeXKUM [IPU KOPHSAX XapaKTepPHCTHYECKOTO MOJIMHOMA

a) NeHCTBUTEbHBIE MOIOKUTENbHEIE 0) JeHCTBUTENbHBIE OTPHIIATEIbHBIE B) KOMILIEKCHO COIPSKEHHBIE
4. Kputepuii Payca-I ypBuiia yCTOHYHBOCTH CHCTEM OTHOCHUTCS K KIIaccy

a) anrebpandeckux 0) 4aCTOTHBIX B) BpEMEHHBIX

5. ITopsinoK CUCTEMBI aBTOMATHYECKOT O YIIPABIECHUS ONpEENseT

a) MOPAIOK XapaKTePUCTHIECKOTO HoMuHOMa 6) KouuecTBO quddepeHIUpYIONIHX 3BEHLEB. B)
KOJIMYECTBOM MHTErPUPYIOLIMX 3BEHEEB.

6. XapaKTepUCTUYECKHii IIOJIMHOM CHCTEMBI

a) 3HaMeHare/lb IepeIaTOYHOM QYHKIMH 6) YHCIUTENb NepeJaTOuHON QYHKIMH. B) nepeJaTouHas QyHKIUS
U1 OIIHUOKH IO BO3AEHCTBUIO.

7. JIn1st MOC/eI0BATENBHOTO COEIMHEHNS 3BEHLEB CHCTEMBI PE3YIBTUPYIOLIYIO NIEpeIaTOuHYI0 (HyHKIHIO
NOJYYarOT U3 MepeIaTOYHbIX QYHKIUH 3BEHBEB

a) cioxeHue 0) nepeMHOKEHUE B) JIEJICHHE.

8. Jlyis mapaiielbHOrO COeIMHEHUS 3B€HBEB CHCTEMBI PE3YILTHPYIOLLYIO IEPeJaTOYHYO ()YHKIHIO
MOJIYYaroT U3 Mepe1aTouHbIX (P YHKIMH 3BEHLEB

a) coXxeHue 0) mepeMHOKEHUE B) IeNeHHE.

9. YacToTa cpe3a CHUCTEMBI - YaCTOTa C BBIIOJIHEHUEM YCIIOBUS

a) AUX cuctems! paHa 0,707 . 6) AUX cucrems! pasra 0. B) @UX cuctemsr paaa 180°.

10. Pe3onaHcHas 9acTOTa CUCTEMBI - 9ACTOTA C BHIIOJTHEHHEM YCIIOBHSA



a) AUX cuctemsr paBaa 6) AUX cucrems! pasua 0. B) ®UX cucremer pasua 180.

6.2. PeiTHHr-KOHTPOIb 2

1. Heobxomnmoe ycoBHE yCTOHYMBOCTH CHCTEMBI aBTOMATHYECKOTO PETyIHpOBAHKS

a) K03 (hUIMEHTHI XapaKTePHCTHUECKOro noiuHoMa paBHbl 0 6) K03 pHIMEHTE] XapaKTEPUCTHYECKOTO
ypaBHeHHUs > (); B) KO3 PUUHEHTHI XapaKTepUCTHYECKOTO ypaBHenus < 0.

2. [To xputepuio ['ypBHuLIa cHCTEMa YCTOHYMBA NIPU BCEX ONPEETHTENAX MaTPHIIbI
a)>0;6)=0;8)<0.

3. ITo xpuTepuro Muxaiiiosa cucTeMa HAXOIUTCS HA IPAHUIIE YCTOWYHBOCTH TIPH TPOXO0Jie rogorpada
XapaKTepHUCTUYECKOr0 BEKTOPA Yepe3 TOUKY

a) Hayano koopauHart; 6) (-1,07); B) (1.07).

4. TTo kputeputo HalikBucTa cucrema He ycToW4mBa npH oxsate rojgorpadgom AYX pazoMKHYTOH CHCTEMBI
TOYKH C KOOpAUHATAMH

a) (0: 0j); 6) (12 03); B) (-1: Op).

5. ITo Teopeme 0 KOHEUHOM 3HAYEHUH YCTAHOBHBILEECS 3HAYCHUE BBIXOJHOTO CHIHANA Y OlIpe/IeNsieTcs
nepeaTouHoi QyHKIHEH cuctemsl IV

a) W(0);6) W(w); B) W(D).

6. YcTaHOBUBIIEECS 3HAYEHME BBIXOIHOTO CUTHAJIA B IEPEXOAHOM Iponecce paBHO () A cHCTEMbI

a) craTideckas; 6) actaTuyeckas; B) aCTaTHUECKas C MOPAIKOM > 2.

7. YcTaHOBHBIIASICS OMIMOKA acTATUUYECKOH CUCTEMbI OT MPHIIOKEHHOTO Ha BXO/I€ BO3/IEHCTBHS

a) = 0; 6) nponopuroHanbHa KO3 PUITHEHTY epeaadn CHCTEMb]; B) 06paTHO NPONOPLHOHAIbHA
Ko3hUIUEHTY Nepetadn CHCTEMBL

8. Bua mepexoaHOro npomecca ycToH4MBOR CHCTEMBI

a) BE) M ) 6) hy B)
flf \ 3 \ =
ffll_' _\\_ 7; i _;-Yr-.r- _"&:_,a.
/ :
!
' t
9. Bripaxenue nepeaaro4Hoit GyHKIHH GOpCUpYIOIIEro 3BeHa
9 W(p)=k(1+Tp); O w=—-_. B wpye 2
(1+17p) (L+7p)
10. Bux nepexoaHOM XapakTepUCTHKH W30JPOMHOIO 3BEHa C NIepeIaTouHol QyHKIueH
5 kK(1+1p)
Wi(p) =12
y 2
a) hit) 6)  hi(t) B) o hit)
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6.3. PeiiTHHIr-KOHTPOJIb 3

1. CHraan ynpagjieHHs B PA30MKHYTBIX CHCTEMaX paJHOaBTOMATHKH 3aBM=HCHT
a) TOJILKO OT YIIPABJISIONIEro BO3NCHCTBHS, ) OT yIpaB/AIOIIEro BO3AEHCTBAS H BBIXOJIHOIO CUTHANA, B)
TOJBKO OT BBIXOJHOTO CHTHAIA.
2. Ilepenaro4nasi pyHKIUS Pa3OMKHYTOM cucteMbl ipu Y (p), X(p), E( p) - uzobpaxenus no Jlanmacy
BBIXO/IHOTO CHTHAJIA, BXOJHOTO CHIHAJIa, OIMOKH, COOTBETCTBEHHO.
) - Y(p) O Lo Y(p) ® W (p) Y(p)

‘f‘r}) :__._._._.. ? =_,_«mw rlfv[):-«. 7

F E(p) / X(p) ' E(p)-X(p)

3. [NepenaTounas (pyHKIMS 38MKHYTONH CHCTEMBI C IepejaTOuHOM (yHKIMEeH IPIAMOM 4acTH CHCTEMBL W (D)




a ; 6) T B) W (p

”J (P) e e H-"_‘{pj B ;J(!))_._ ”,I(p) _ .____.wii_(.,./__)_...

1+ 1 L(P) 1+ (p) 1 — ””;-‘(m

4. Ilepenarounas GpyHKUHS 10 OMUOKE CHCTEMBI C IepeaTouHON QyHKIHEeH MpsAMOi JacT cucteMbl Wo(p)
a) l 6 W (p) B W (p)

Wip)=—e—  Wilpy=r—t—i W (p)=—i

1+, (p) L+, (p) =¥, (p)
5. Tumn 3BeHa ¢ mepesaTo4YHoM pyHKIueH
: 1
1+1p

a) uHTerpupyomee; 6) 6e3pHEPIUOHHOE: B) HHEPLIUOHHOE.
6. Tun 3BeHa ¢ MepexoqHOH XapaKTepUCTUKON

Jhit

T R e
e

-

4

a) uHTEerpUpytouee: 6) nHEpUHOHHOE: B) tHddepenumpytoliee; ) konedaTeNbHOE.
7. O6uras nepenarounas ¢pyHkus 3 3BeHbeB ¢ nepenatoudbiMu bynkuusmu Wi(p). Wa(p), Wi(p) ¢
napajulebHBIM COEIMHEHHEM.

a)  W(p)=W,(m+W,(p)+W.(p) 6) W(p)y=W(p)W,(p)-W.(p) B Wip)=W(p)/W.(p)/W,(p)
8. [lepenarounas GpyHKIMA CHCTEMBI 118 Xa(t)

[ 2L
/. e

2y - I
RaT A T \ I A Y F
h""?{,\—l o 111' N, Piiiisnies 4’.}::'_( ;]_ i __1 \:\.. x }I | __._,......,.......,_'__,.y,

‘,‘I‘T |

a) I ( 6) W.(p
I/I'rh(}))_ ](I?) Ii'f (])): o ' _(_ )'
| L+ W (p)-W.(p)

L+ (p) WL (p)
6.4. BonipochI K 3a4ery

1. O61uue cBeIEHHS 10 CHCTeMaM aBToMaTHueckoro yrnpasienus (CAY): cTpyKkTypa, OCHOBHBIE OOBEKTHI U
HanpaBJIeHUs HCCIIe0BAaHUM); IPUHIIUITE YIIPAaBIEHUS

. I'paduyeckoe npencraBnenne CAY: obparHas CBA3b M KOHTYP yIPaBIEHUSA

. Texunueckue CAY u ux knaccudukaius

. Onucanue TUHEHHBIX TUHAMHAYECKHAX CUCTEM M THIIOBbIE THMHAMUYECKHE 3BEHbS

. Crioco6r1 MaTemMatuueckoro onucanus CAY: nuddepeniuansHoe ypapHeH#e, epegaTounas GyHKIHs
6. Iunamudeckue xapaktepucTukd CAY: uMnyIbCcHas ¥ iepexoaHas

7. YactoTHble XapakrepucTuku CAY: amnautyHas u pazosas

8. THMoBbIe 3BEHbs U UX JAHAMHYECKHE W YaCTOTHBIE XapaKTEPUCTHKH

9. CoequHeHHUs 3BEHBEB: MOCIEN0BATE/ILHOE, Tapaljie/IbHOE, C OOPaTHOH CBA3BIO

10. I'paduyeckue npeoOpa3oBaHuUs CXEM;

11. Onpenenenne TMHAMAYECKUX H YACTOTHBIX (JTMHEHHBIX U jorapupMudeckux) xapakrepuctuk CAY B
Pa30OMKHYTOM M 3aMKHYTOM COCTOSIHUSIX

12. Vcroitunocth CAY ¥ METOJIBI €€ OLIEHKH

13. Kputepuu ycToHYUBOCTH alredpandyecKue

14. Kputepun yCTOHYHBOCTH YaCTOTHBIE

15. Koppekuus CAY

16. 3anackl ycTOHYHUBOCTH

17. OueHka yCTOWYMBOCTH MO JTOrapu(pMUIECKUM HACTOTHBIM XapaKTepPUCTUKAM
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18. YcToHunBOCTE CHCTEM C 3ama3apiBaHUEM.

19. Ilokasarenu kavectBa paborel CAY

20. Jlunamuyeckye noKa3aTeld Ka4ecTBa IepexoHOro mpoiecca

21. YacToTHBIE IOKA3aTe/IH Ka4eCTBa

22. Ananus TouHOCTH pabOThI CHCTEM, CPE/IHSIs KBaJpaTHIecKas Omubka CHCTEMBI. IeHCTBHE IIyMa Ha
BXOZE.

23. Bune! HenuHeHHOCTEH

24. MeToap! rapMOHHYECKON H CTATUCTUYECKOH JINHEApU3aALHH

25. MaremaTuveckue MoeIH JUcKpeTHEIX CAY

26. Z-npeobpa3zoBaHue; reperarounble QyHKIMH; pa3HOCTHBIE YpaBHEHHS

27. Ilpeobpa3oBaHne HENIPEPLIBHOTO CHI'HATA B HH(POBOMH

28. AHalH3 TOYHOCTH H yCTOHYHBOCTH HHGpoBbx CAY

29. Cunre3 u 1upoBBIE KOPPEKTUPYIOLIHE YCTPOHCTBA

30. Buael, xapakTepucTuku U napameTpel ACH; HenpepbIBHBIE W MMITYJILCHBIE CTaOHIH3ATOPI
HaIpsOKEHHH

31. Cratuyeckue, AMHAMUYECKHE U YaCTOTHBIE XapakTepucTiuky ACH

32. Bunbl, xapakTepUCTHKH U apaMeTpbl APY; CTpYKTYpHEIE CXEMBI

33. Cratudeckue, AMHAMUYECKHE U YaCTOTHBIE XapaKTepHCTUKH APY

34. DneMeHTHI ¢ yTpaBasieMbIM KO3()OUIIMEHTOM Mepeaadu: YCHIUTENH U aTTEHIOATOPEI

35. AMIIMTYIHBIE AETEKTOPBL; IEMEHTHI KOHTYpa ynpasieHusi B APY

36. Buasl, xapaktepuctuky u napametpsl AITH u @AITY; cTpyKTypHEIE CXEMEI

37. DnaeMeHTHI C YIPaBIsSEeMOR YaCTOTOH CHrHala

38. HactoTHble U (ha30BbIe IETEKTOPHL; HEMEHTHI KOHTYPA yIpaBJIeH s

39. Cratuueckue, TMHAMHAYECKHE H YaCTOTHEIE XapakTepucTuku AlTY u ®AITY

40. ITudposas peanusanus CHCTEM aBTOMATHYECKOTO YIIPABICHHS B PATHOTEXHHIECKUX YCTPOHCTBAX
41. DneMeHTBI ¢ UM(POBLIM YIIPaBICHHEM MapaMeTpaMu

42. Ucnonp3oBaHKEe COBPEMEHHBIX MH(POBLIX alMapaTHO-IPOrpaMMHBIX CPEICTB

6.5. Tembl 1718 caMOCTOATENbHOI padoThI

1. XapakTepuCTHKH 1 apaMeTphbl CHCTEM aBTOMATUYECKOTO YIPABICHUS B PAIHOTEXHHIECKHAX
YCTPOHCTBAxX M CHCTEMAXx

2. OmpefienieHUe XapakKTePUCTHKH PA3OMKHYTOW CHCTEMBI aBTOMAaTHYECKOTO peryTUpOBaHM MO HYJIAM |
MOMIOCaM NepeiaTOuHON (hYHKIIMA.

. Onpenenenue nepeaaTo4Hol QyHKIHH 3aMKHYTOH CHCTEMBI O MEPeIaTOYHOM (QYHKIHH Pa3OMKHYTOM.
. Onipeienenne nepexoaHoH PyHKIMHA CHCTEMBIL.

. Onpeenenue aMIIUTy IHO-(pa30BOH XapaKTEPHCTHKH CHCTEMBI 110 NepeIaTouHoN QyHKIMH.

. [Touck u noctpoenus acumnroruyeckoit JIAUX.

. Heobxoaumoe ycnoBre yCTOHYMBOCTH 3aMKHYTOH CHCTEMBI.

. Anrebpandeckuil KpuTepuil yeToHUUBOCTH cucTeM. MeTo nocTpoeHus onpeaeauTeneii.

. IlocTpoenue rogorpada HalikBucTa Uit CTATHYECKUX M ACTATHYSCKHX CHCTEM M ONpEeIeHue
YCTOHYHUBOCTH CHCTEMBI.

10. Onpenenenue 9acTOTH Cpe3a ¥ PE3OHAHCHON 9acTOTHI CHCTEMBI o rojorpagy Haliksucra.
11. Onpenenenne 4acToThI cpe3a U PE30HAHCHOH 4acToThl cucreMsl mo JIAUYX.

12. Onpenenenne yctodunBocTH cuctemsl no JIAUYX.

13. ITouck 3anaca ycrouuuBoctu cucteMbl no AOX u JIAUX.

14. Bunpl, xapakTepucTuku U napametpbl ACH;

15. CTpyKTypHBIE CXeMBI HENIPEPBIBHBIX CTA0MIM3aTOPOB HANPSIKEHUH

16. CTpyKTypHBIE CXE€MBI HMITYJIbCHBIX CTAOHIN3aTOPOB HANPSKEHHH

17. Cratnyeckue, IMHAMUYECKHE U YaCTOTHBIE XapakTepucTukd ACH

18. XapakTepuctuku 1 napameTpsl APY

19. CrpykTypHble cxemsl APY

20. DneMeHTsI ¢ yrpaBiseMbM K03GhUIIMeHTOM Nepeiaui: YCHINTEH U aTTeHI0aTOPEI

21. AMIMTYIHBIE JETEKTOPHI M 2JIEMEHTEI KOHTYpa ynpasieHus B APY

22. CraruyecKue. AMHAMUYECKHE U YaCTOTHbIE XapakTepucTuku APY

23. Buzpl, XapakTepUCTHKH U napaMeTpbl AITH
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24. CtpyxrypHsle cxembl AITY

25. DileMeHTEI ¢ yNpaBiseMol YacTOToH CHrHAjIA

26. YacTOTHBIE IETEKTOPEI M ]IEMEHTHI KOHTYpa ynpasieHus AITY

27. Craruueckue, IMHAMUYeCKHE ¥ 9aCTOTHBIE XapaKTepucTuku AITU

28. Bujpl, xapakTepicTuky 1 napamerpbl ®AITY

29. CtpyxrypHusle cxembl ®AITY

30. ®a3oBpie MUCKPUMHHATOPEI U 3IEMEHTHI KOHTYpa yrpaBinerus GAITY
31. Cratuyeckue, IMHAMHYECKHE H JaCTOTHBIE XapakTtepucTuku GAITY
32. VerpoiicTtea ¢ uudpoBsM ynpasierueM napamerpamu B ACH

33. YerpoitcTpa ¢ mHGPOBEIM yIIpaBieHHEM napaMeTpamu B APY

34. DnemeHTHI ¢ HH(POBLIM yrpaBnennem napamerpamu B AITY u ®AITY
35. lubposbie annapaTHO-POrpaMMHEIE CPEICTBA B CHCTEMAX aBTOMATHIECKOTO YIPABICHHS 1
crabuu3anuu

DoHA OLEHOYHBIX CPEICTB UL TPOBEICHHS aTTECTALHH YPOBHS C(OPMUPOBAHHOCTH KOMITETEHIHH
00y4aloIuXCs 10 IUCHHUIUIHHE 0OPMITSIETCS OT/IeIBHBIM JOKYMEHTOM.

7. YHEBHO-METOJJUYECKOE 1 HH®OPMAIIMOHHOE OBECIIEYEHUE
JUCTIAIIJINHBI

7.1. Kauroofecrne4eHHOCTH

HaumenoBaHue nuTepaTyphl: aBTOp, Ha3BaHUE, BUJL I'on KHUI'OOBECIIEYEHHOCTB

BIIAREA, M3NATEIRCTRO M3@H | Komuuects | Hammume B 31€KTPOHHOIM
ui 0 oubmmorexke Bal'yY
3K3EMILIIAP
OB W3/IaHUH |
B [
oubnmoTek
eBinl'Y s
COOTBETCTB

HH C
®I'oC BO |

OcHoBHas HTEpaTypa

1. IletpoBa A.M. ABTOMaTH4YECKOE yIIpaBICHUE: 2010 l http://znanium.com/catalo
Yuebnoe nocobue / A.M. Ilerposa. - M.: ®opym, g.php?bookinfo= 195454
2010.-240 c.: un. ISBN 978-5-91134-418-4

3. I'maseipun, B.E. DneMeHTHI aBTOMaTHYECKHX 2011 http://znanium.com/catalo
ycrpo#cets / I'naseipun B.E.. I'nassipun I'.B. - g.php7bookinfo-
Hopocu®.:HI'TY. 2011. - 130 c.: ISBN 978-5-7782- 5568731.2.

1733-1

5. Kopueesa H. H. PannoaBromariuka # OCHOBEI 2013 http://dspace.www1.vIsu.r
KMOEpHETHKH [ DIeKTPOHHBIH pecypc]| : 1abopaTtopHbIi | u/bitstream/123456789/22
npaktukym / H. H. Kopseesa ; Bal'Y, 2013 —46.¢c. : | 52/1/00338.docx

HJL.. LIB. HIL., Ta0JI j

JlononHuTeNbHAS THTEpaTypa

1. Mansmues, Y. B. ITpuknaaasie CHCTEMBI 2020 https://znanium.com/catal
panroaBTOMaTHKH : ydebHoe nocobue / Y. B. og/product/1308415
Mansnnes, H. B. [Tapmuna ; FOxubii dheaepansabiii

yHUBEPCUTET. - PocToB-Ha-Jlony : Taraupor :

Uznarenscrso FOxkHOTO denepaibHOro yHHBEPCHTETA,

2020. - 90 c. - ISBN 978-5-9275-3586-6

2. Bacusbkos, }O. B. Maremaruueckoe moaenuposanue | 2020 https://znanium.com/catal
00OBEKTOB U CHCTEM aBTOMATHYECKOTO YIIPABIEHHS: og/product/1167744
| yueGnoe mocobue / 0. B. Bacumskos. H. H.




| Bacuibkosa. - Mocksa : Bonorpa : Uadpa-Uuxenepus.,
2020. - 428 ¢. : 1., Tabu. — [SBN 978-5-9729-0386-3

3. Apcensbes, I'. H. Pamuoasromaruka : yuebuux /. H. | 2020 https://znanium.com/catal
Apcenbes, C. H. 3amypyeB. — 2-e u3., nepepa®. u og/product/1089521

norn. — Mocksa : @OPYM : UHOPA-M, 2020. — 592
¢. — (Bricuree obpazoBanue: bakamaspuat). - ISBN
078-5-8199-0823-5.

4. Bparko. A. 1. ABTOMaTH3UpOBaHHBIE CHCTEMBI 2021 https://znanium.com/catal
yIpaBJIEHUS U CBS3b: OCHOBBI 3JIEKTPOCBA3H | yuebHOE og/product/1013017
nocobue / A.U. Bparko. — Mocksa : UTHOPA-M, 2021.
— 329 ¢. — (Cpennee npodeccoHaIbHOE
ob6pazosanue). — DOI 10.12737/ 1013017. - ISBN 978-
5-16-014957-8 '

5. Iymxapés. B.I1. PaguoasromMaTtuka [ DeKTPOHHBIA 2012 http://e.lanbook.com/book
pecype] : yaeGHO-MeTogHYecKoe nocodue ' B.IL | s/element.php?pll_id=108
[Mymkapés, J1.10. [TensBun. — DnexkTpoH.gan. — M. : 93

TYCVYP (ToMmckuit rocygapcTBEHHbIH YHUBEPCHTET
CHCTEM YIPABJIEHHS U PalHO3IeKTPOHuKH), 2012, — 85
C.

7.2. Ilepuoauyeckne W3TaHUA

PaguorexHuka:

PaguoTexXHHKa U JIEKTPOHUKA;
[Tpubophl ¥ TEXHHKA IKCIEPUMEHTA,
[Mudposas 06paboTka CHrHAIOB.

7.3. UuTepHeT-pecypebl

https://znanium.com
http://window.edu.ru
https://hub.exponenta.ru/
https://e.lanbook.com/

8. MATEPUAJIbBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIHUILINHBI

Jlns peanu3anuu AaHHOM AUCIIMILTHHEI HMEIOTCS CMEUHalbHbIE TOMEIIEHUS UL IPOBEACHHUS:
JIeKIMH | paKTHYecKuXx 3ausaTuid — aya 301-3 u 335-3 ¢ MyJIbTHMEIMHHBIMU CPEICTBAMH;
NIPaKTHYECKUX ¥ TaG0PAaTOPHBIX padoT - KOMIIBIOTepHBIE Knacchl 228-3 u 410-3 ¢ neronb3oBaHueM
JNHIEH3HOHHOro porpamMMuoro obecnedernnss Matlab/Simulink u Multisim.

7
Pa6ouyio nporpaMmy COCTaBHJI CT. npenoaaBarenb Kadeapsl PT n PC~ /é : _\Kazapuﬂoa A.b.
Penensent ['enepanbubii gupekrop OAO umupckoe KB Panuocssizu”

bormanos A.E.

[porpamMa paccMOTpeHa M 0100peHa Ha ;(;é)d’énalﬂnu kadenpsl PT u PC
Tpotokon Ne /& ot L. L€ /Foma

3aBenyromuit Kadeapon Hukutun O.P

Pabouas mporpaMma paccMOTpeHa # 07i00peHa Ha 3acelaHHH yueOHO-MeTOAUYECKOH KOMUCCUH
manpasiaenus 11.03.02 MHGoKOMMYHUKAJIMOHHBIE TEXHOJIOIHU U CHCTEMBI CBS3H

[porokon Ne & o’ L6 /L ona,//"
[Ipenacenatens KOMUCCHH — Huxutun O.P.
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