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1. HEJIM OCBOEHUA T CHUILIJIMHBI

[lenpro ocBoeHms mucHMIIHHBL «TeopHust yOpaBaeHHs B CHCTeMax IepeJadyd CHUTHATIO0B»
saBigeTcs (QOopMHpoOBaHWE 0a30BbIX HABBIKOB MPUMEHEHHMS OCHOBHBIX IIOJOXEHHH TEOpHUH U
YCTPOWCTB aBTOMAaTHYECKOI'O YIPAaBICHHUSA UL pPEUICHHS 3aJa4 B CBA3HBLIX paJHOTEXHHYECKHX

CHCTCMAx.

3ajauyn: TOATrOTOBKA B O0ACTH PAIHOTEXHHKH I NPO(ECCHOHATHHOM AEATEIFHOCTH B IPOEKTHO-
KOHCTPYKTOPCKO#; MPOH3BOACTBEHHO-TEXHOJIOTHIECKOM; HAyTHO-HCCIIEI0BATEIFCKON; CEPBHCHO-
IKCILTyaTallMOHHOH cdepax

2. MECTO JUCHHHMIIVIHHBI B CTPYKTYPE OIIOII

Hucnunmuna « Teopus ynpaBieHus B CHCTEMaX liepeJady CUTHAIOBY OTHECEHa K 4acTH JUCIUILINH,
bOopMHPYEMBIX YIaCTHHKAMK 00pa30BaTEIEHBIX OTHOIIEHUH

3. INIAHUPYEMBIE PE3YJIBTATBI ObYUYEHUS 11O JUCHUIIIHHE

[l1anupyemble pe3ynbTaThl

OGy‘IEHH}I 110  JHUCIMIIIIMHE,

COOTHCCCHHEBICE C

TTAHUPYEMBIMU

pesynsratamu ocBoerns OITOII (koMmeTeHIUsIMY U HHAUKATOPAMHU JOCTHOXKEHUSI KOMIETEHITHH )

QopMupyeMble
KOMIIETEHUIUH

[InanupyeMbie pe3ynbTarhl OOYUeHHs T0p JUCIIUILITHHE B
COOTBETCTBUH C MHAMKATOPOM JTOCTH)KEHHsI KOMIIETEHIIUU

I/IHJIHKHTO}) JOCTHXKCHHUA
KOMIICTCHITU K

Pesynpratel 00yueHus 0o
OHUCIIHIIIIRHE

HammenoBanue
OLIEHOYHOTO
CpencTBa

YK-1 Crocoben
OCYILECTBIISITh
MOHCK,
KPUTHUYECKHUHA
AHATHU3 U CUHTE3
HH(OPMaLHH, [TPH
MEHSTE
CUCTEMHBII
NOOXO0A AJs
peIeHus
IIOCTaBIEHHBIX
3a7a4

VK-1.1 3HaeT npuHLMIbI cOopa,
orbopa u 06o01eHLs
HHOOPMAITUH

VK-1.2 Ymeer cOOTHOCHTE
Pa3HOPO/IHBIE SABJICHUSA U

CHCTEMATU3HPOBATh UX B paMKaX |

K“30paHHBIX BUAOB
npogeccroHaTLHOHU
AEATEIBHOCTH

VK-1.3 Bnageer HaBbikaMH
HAYYHOIO [OUCKA U
MPaKTHYECKOH paboThl ¢
WHPOPMATMOHHBIMH
HUCTOYHHUKAMH; METOJamu
MIPUHATHA peLICHUNI

3Haet dusnueckue 3QdEKTh U
[IPOLIECCHI, JIEXKALITHE B OCHOBE
TIPHHLIMITOB OEeHCTBUS
NOTYIIPOBOIHHKOBBIX,
3/1eKTPOBAKYYMHBIX U
OMTO/IEKTPOHHBIX MPHOOPOSB,
YCTPOHCTBO M IIPUHLIMIT
JEUCTBUSA, CXEMBI BKIIFOUEHHUS U
pexuMbl paboTel NPHOOPOB, BUI
CTATHYECKUX XAPAKTEPUCTHK U
HX CEMEWCTB B PA3THYHBIX
cXemMax BIJTIOUEHHS

YMeeT NpUMeHATh
COBPEMEHHBIE TEOPETHHECKHE U |
IKCIIEPUMEHTAIbHbBIE METObL
HCCIICIOBAHUA C LIENLIO |
CO3JAHMS HOBBIX
[EPCNEKTHBHbIX ‘
pPa1uo3IeKTPOHHEIX Cpeic \
HCTI0Nb30BaTh OCHOBHBIS |
npueMb 00padoTKM
IKCTEPUMEHTABHBIX AAHHBIX |
Bnaneer naebixkamu cbopa u
aHaIH3a HH(OPMallMK 11
(hOPMHUPOBAHUS HCXOAHBIX
OaHHBIX I IPOEKTHPOBAHKUSA
PagHORIEKTPOHHBIX CPEACTB U
MX BJIEMEHTOB Y NpaKTHYECKON
paboTsl ¢ 1a0OPATOPHBIMU
MaKeTaMH aHaJo0rOBbIX H
UMD POBBIX YCTPOHCTB;

TecToBBIE BOMPOCHI
[TpakTuko-
OpHEHTHPOBAHHBIE
3a1aHus




| TIK-3. CriocoGen
MPOBOIMTE
pacueTsl 1o
OPOEKTY CETEeH,
COOPYKEHUH U
CpencTB
UHGPOKOMMYHHUKALL
Ui B
COOTBETCTBHH C
TEXHUYIECKAM
3aJJaHHEM C
KCIIOJIb30BaHUEM
Kak CTaHIapTHBIX
METOOB, IPUEMOB
U CPEACTB
aBTOMATH3ALIMH
pOEKTUPOBAHNA,
TaK H
CaMOCTOSATENILHO
CO3/1aBaEMbIX
OpPUTMHATBHBIX
porpamm

[TK-3.1. 35aeT HOPMATUBHO-
IpaBoBblE HOPMATHBHO
TEXHHUYECKHE H
OpraHU3alMOHHO-
METOANYECKHE JOKYMEHTL,
perIaMeHTHPYIOLIHE MPOSKTHYIO
[IOArOTOBKY, BHEIPCHUE H
IKCIUTYaTALHIO CHCTEM CBA3H
(Tesre KOMMYHHMKAIIMOHHBIX
CHCTEM), CTPOUTENBCTBO
o6bexToB cszu [1K-3.2. 3Haer
NPUHLIHITEI IOCTPOEHHSA
TEXHUYECKOT0 3aJaHMs TIpY
aBTOMATH3ALHH
TIPOEKTUPOBAHHUSA CPEICTB U
ceTel CBA3U U UX NIEMEHTOB;
CTPYKTYPY M OCHOBEI
MOArOTOBKK TEXHHUECKOH H
MPOEKTHOM HOKYMEHTALMU [K-
3.3. YMeeT BBIABIATE H
aHAIW3UPOBATh IPEUMYIIECTBA H
HEeIOCTATKH BapHAHTOB
TIPOEKTHBIX PEILEHHH,
OUEHUBATh PHCKH, CBA3AHHBIC C
peanusanueit npoexta [MK-3 4.
VMeeT HCIOAB30BATD
COoBpeMEHHBIE HHOPMALIMOHHO-
KOMMYHHKALIMOHHBIC
TEXHOJIOTHH, B TOM YHCIIE
CrELMAIM3APOBAHHOS
nporpammHoe obecrieuesne Il
pelneHrs 3a1a4 NPOSKTUPOBAHHA
Y NPOBEJEHHUS pacyeTOB ITK-3.5.
BraneeT HaBblkamu c6opa
UCXOIHBIX JaHHBIX,
HeoGXOIUMBIX U pa3paboTKH
MPOEKTHOM JOKYMEHTALUH

3HaeT OCHOBHBIE TaKeThl
TIPUKITaAHBIX POrpamMM,
penHa3Ha4eHHbIC VLA
MaTeMaTHUECKOTO
MOZeMPOBAHHA 0OBEKTOB U
POLIECCOB;

YMeeT paKTHIECKH
UCTIOb30BATh BO3SMOKHOCTH
TIPUKJIaTHBIX POrpaMm Mo
MATEMaTHYECKOMY
MOZETMPOBAHMIO OOBEKTOB H
MPOLECCOB;

Bnajeet HABBIKAMH 00paboTKH
pesyTHTATOB MPOBOMMBI padoT
10 MOJICTHPOBAHHIO 06BEKTOB H
MPOLIECCOB.

TecTOBEIE BOIIPOCEI
[TpaKTHKO-
OpUEHTHPOBAHHBIC
3aJaHusl




4. OFLEM H CTPYKTYPA JUCIHUTIIAHBI

TpyRoeMKOCTb TUCLHILTHHBL cocTapiseT 4 3a4eTHRIX SIWHNALL, 144 gaca.

TemaTu4ecKHH MJIaH
dopma 00ydeHHs — OTHAS
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Copepsxanue JeKIMOHHBIX 3aHATHH

Tema 1. O6MIHeE CBEIEHHS IO CHCTEMAM aBTOMAaTHYECKOTO YIIPABICHAM (CAY)

Copepkanne: CTPYKTypa, IPeIMET U 3aladH Kyped, HCTOPUYECKHUH OYEPK; OCHOBHBIC O0OBEKTHI K
HAMpABIEHUs HCCIEOBAHAMN; IPUHIMITEL YIPABICHIA, rpaduyecKoe NpeICTaBICHUE CAY; obparHas
CBA3b U KOHTYD YIIPaBIEHHUS; TCXHHICCKAC CAY ¥ ux Kraccuuxaius

Tema 2. Onpcanye TUHEHHBIX TUHAMHIYECKHX CACTEM U THIIOBBIC THAAMUTICCKUC 3BEHBS
CopepsKaHue: CIIoco0bl MATEMaTHIECKOro OIMCaHAA CAY (middepeHIHATEHOE YPABHEHHUE,
nepeaarodHas QyHKIH); XapaKTePUCTHKA CAY: mHHAMITYeCKHe (AMITYTbCHAS B TIEPEXOAHAL),
4acTOTHBIE (aMILTATYIHAS U (a3oBasi); THIIOBEIC 3BEHBA 1 HX MHAMHYECKHE U YACTOTHBIE
XapaKTePHCTHKH

Tema 3. CoevHeHAs 3BEHBEB U IPe0oOpa3oBaHud CXEM

CopepKaHne: COSIUHECHNE 3BEHBEB CAY (mocnesoBaTelbHOE, NApaJLIEIbHOE, € 0OpaTHOl CBA3BIO),
rpaudeckue IpeobpasoBaHHsd CXeM; OIPE/ICICHAC TMHAMMYECKHX M 9aCTOTHBIX (JIUHEHHBIX U
norapu)MUUECKUX) XapaKTEPHCTHK CAY B pa30OMKHYTOM U 3aMKHYTOM COCTOAHHAX

Tema 4. Yeroiuusocts CAY B METOZBI €€ OLEHKH. KpuTepun yCTOXIHBOCTH

ConepxaHue: METObI OLEHKH, KDATEPHH (KOPHH XapaKTEepHCTHYECKOTO OJIMHOMA,
anrefpandecKue, JaCTOTHbIC); KOPPEKIHA CAY, 3arachl yCTOHYUBOCTH, OLICHKA yCTOHIMBOCTH IO
TOrapH(pMHUUYECKAM HaCTOTHBIM XapaKkTepHCTHKAM, YCTOWYIMBOCTE CHCTEM C 3aIIa3/(bIBAHHCM.

Tema 5. [Tokasarenu kagectsa pabotel CAY

CopepxaHue: JMHAMHYECKHE TOKA3ATEH KadeCTsa [IEPEeXOIHOrO POIECCa, YACTOTHAIE TOKA3ATE/ A
KauecTBa; AHAIA3 TOYHOCTH PabOTBI CHCTEM, CPEIHSL KBAApaTHICCKal omruOKa CHCTEMBI, JEHCTBHE
mryma Ha BXOJe.

Tema 6. Henmuueitusie, uckpeTHsle, mudpossie CAY

CojepaHue: BUAB! HETMHEHHOCTEH, METOIBI FApMOHWYECKOM H CTATUCTHYECKOH JTHHCApH3AIlHH;
MaTeMaTHdecKie Moeny AucKpeTHeX CAY; Z-npeobpa3oBaHuUe; TIEPEIATOIHBIC GyHKIHH, ||
Pa3HOCTHBIE YPABHEHHNS; IPeOOPasOBaHe HEIPEPBIBHOTO curaanga B IudpoBOi, aHAH3 TOYHOCTH U
YCTOMYMBOCTH; CHHTE3 U LH(QPOBbIE KOPPEKTHPYIOUIHE yCTpOHCTBA; HCTIONB30BAHUE COBPEMEHHBIX
nHE(POBBIX AMIApaTHO-TPOrPAMMHBIX CPEICTB.

Tema 7. YcTpolicTBa aBTOMATHYECKOH crabummsanun Hanpsokerni (ACH) muTaHus 1 perylnnpoBKA
ycunenus (APY)

CoepkaHue: BUIBI, XapaKTEePUCTHKA ¥ MapaMeTPhI ACH u APV CTpYKTYpPHBIE CXEMBI:
HeIpePBIBHBIE © AMITYJILCHBIC CTaOHIH3aTOPHI HANPSDKEHUI; CTATHICCKAE, JHHAMUICCKAC 1
qactoTHbIe XapakTepuctuku ACH 1 APY; 57€MEHTbI C yIIPaB/IACMbIM K03 HHINECHTOM TepeIadH:
YCUINTENA ¥ aTTEHIOATOPbL; aMITUTY AHBIC ACTEKTOPRL, SIIEMEHTBI KOHTYpa yIIpaBIeHHs

Tema 8. CHCTEMBI ABTOMATHYECKOH OACTPOUKHI JACTOTHI: AITY u ©AITY

Cofep:KaHue: BUIBL, XapaKTEPACTUKA U NapaMETPal AITY u ©AITY; cTpyKTYpHbBIE CXEMBL.
SIeMEHTBI ¢ YIPAB/ISeMOH 4aCTOTOH CHTHaNA, {aCTOTHBIC 1 dba3oBble IETEKTOPBI; YICMEHTBI KOHTYPA
yIIpaBIEHHs: CTATHIECKHE. ITHAMHIECKHE U HaCTOTHEIC xapaxrepuctnky AITI u @AY

Tewma cHCTeM aBTOMATHUYECKOTO VIIPaBIeHHA B PAIHOTEXHIHECKIX

T ATRAY
vCTPOHCTRBAY

CoaepKaHue: HIEMEHTHI C LAQPOBBIM YIIPaBICHUEM [TapaMeTPaMIL: UCTOIH30BaHIE COBPEMEHHDIX
(G POBBIX aNIapaTHoO-NPOTPaMMHBIX CPEACTE

Couepmaﬂne NPAKTUIECKHX 3aHsATAH

Tema 1. O6mEe CBEASHMS IO CHCTEMAM aBTOMATHHYECKOTO YIIPABICHNA (CAY)

ComepaHue: OCHOBHBIE OOBEKTHI U 3a[a494 aHAIH3, nocTpoerne cxem CAY

Tema 2. Omvicanye TUHEAHBIX JUHAMIYECKIX CHCTEM U THIIOBBIE AMHAMUICCKHUE 3BCHRA
Copepskanue: guddepeHimansHoe YPaBHEHUE U [IEPENATOHAA ¢ynkuus CAY; xapakTepUCTAKH
IAHAMUYECKHE (UMITYIbCHAI U TTepexo/IHast), YaCTOTHbIE (AMILTHTYIHAA 1 asosas); TUIOBBIE
3BEHbs



Tema 3. CoelMHEeHYs 3BEHBEB H IPE0OPa3OBaHUsA CXEM

Colepanue: COeIMHCHNE 3BEHBER: MI0CTIEI0OBATENBHOE, MAPALIEILHOC, C 06paTHOM CBSA3BIO,
mpeoOpazoBaHus CXeM

Tema 4. Yeroitumpocts CAY # MeTomBI e¢ OLeHKH. KpuTepun yCTOHIMBOCTH

CozepaHue: OlleHKa YCTOHYIHBOCTH [0 KOPHAM XapaKTEePUCTHHECCKOTO IOTHHOMA, KPUTEPHIM
anreGparueckuM ¥ YaCTOTHBIM; 3aI1AChl yCTOHUHBOCTH.

Tema 5. [Tokazarenu kauectsa pabotsl CAY

Conepxanue: OlleHKa Ka4eCTBa IePexX0JHOTO Nporecca BO BpEMEHHO# ¥ YaCTOTHOH 001acTsX.
Tema 6. Henuueitasie, muckpeTHble, madpospie CAY -

Cozmepxasue: NPUMEPb] FTAPMOHUYECKOHA 1 CTATHCTUUYECKOM THHEApH3ALMH; epe1aTOUHbBIC
(yHKLMK; pa3HOCTHBIE YPABHECHHA, AHAIIW3 TOYHOCTH H YCTOMYHUBOCTH.

Tema 7. YeTpoiicTBa aBTOMATHIECKOM CTAOHTH3ANKH nanpsokeHud (ACH) nutanus H peryIHpoOBKH
yeunenus (APY)

Co/iepiKaHue: MPUMEPh] HEMPEPHIBHBIX H MMIIYIIBCHBIX CTa0UIM3aTOPOB HAPSKEHUHI; CTATHIECKHE,
JMHAMWYECKHE U dacToTHBIE Xapakrepuctukdn ACH u APY :

Tema 8. CHCTEMbI ABTOMATHYECKOH moncTpoitkn yactoTsl: AITH 1 GAIIY

ConepsxaHre: BUIbI, MPHMEPBI OLECHKA XapaKTEPUCTHK 1 [1apaMeTPOB AITY u OATIY

Tema 9. Llucdposast peanu3alys CHCTEM aBTOMaTHYECKOrO yIPABIEHHS B PATHOTEXHIHCCKIX
yCTPOHCTBAX

Conepxamnue: 0630p IPEMEPOB IEMEHTOB C IH(POBEIM YIIPABICHHEM HAPAMETPAMH, COBPEMEHHBIX
A pOBBIX ANNAPATHO-IPOIPAMMHBIX CPENICTB

Conepskande J1a60PATOPHBIX 3AHATHH

Tewma 3. Jlaboparopras paborta 1. Mccnenosatue THIIOBBIX 3BEHBEB U npeoOpa3oBaHHe CTPYKTYPHRIX
cXeM !

Cozepkanue: TMHAMAYIECKHC H JACTOTHBIC XaPaKTEPUCTHKH THIIOBBIX 3BCHREB; ONPEACICHHUE
THHAMAYECKHAX U YaCTOTHBIX XapaKTepUCTHK CHCTEM

Tema 5. JlaGopaTopsas pabota 2. Fccirenosanne yCTORIMBOCTH CHCTEM H KA9eCTBA [IPOLECCOS
pEeryIupOBaHus

Conepikanue: onpe/le/ieHie YCTOAIMBOCTH CHCTEM PA3HBIMU METOAAMH; OTIPCIEIICHIE napamMeTpos B
CTATUCTUYECKOM W aCTaTHUIECKOH CHCTEMAX

Tewma 7. JlaGopatopHas pabota 3. Mccnenosanne ACH u APY

ConepaHue: CTaTHYeCKHe, TMHAMAIECKUE W 4ACTOTHBIC XapaKTEPHCTHRH

Tema 8. JlaGopaTopras pabora 4. Mccnenopanne AITY u DALY

CopepiKaHKe: CTATHYECKHUE, THHAMHUIECKHE U YaCTOTHBIE XapaKTepUCTHRH

5. OIIEHOYHBIE CPEACTBA JUISI TEKYIIETO KOHTPOJISA YCIIEBAEMOCTH,
MPOMEKYTOUYHON ATTECTAIIMHA 11O HTOTAM OCBOEHUA
TUCIIMTITHELI H YYEBHO-METOAHYECKOE OBECIIEHEHUE
CAMOCTOATEJBLHOU PABOTBI CTYJEHTOB

5.1. Texymuif KOHTPOJ/Ib yCII€BAEMOCTH

Peiirunr-koHTpoas 1

1. TTopsigok acTaTH3Ma CUCTEMBL

4) KOJIMYECTBO 3BEHBEB. 0) KOMHYECTBO HHTETPATOPOB B IIPAMOH BETBA CXCMBI B) 00IIEE KOIUIECTBO
HMHTErPATOPOB B CXEME.

2. 3BeHO NOPAAKA 2 MMEET ANEPHOJMUECKUN PEKUM [P KOPHAX XapakTePUCTHIECKOrO MOTMHOMA
a) JeHCTBUTENbHBIE OIOKUTEbHEIE 0) ICACTBHTE/BHBIE OTPHLIATENbHbBIC B) KOMILICKCHO
COTIPSIKEHHBIE



4. Kputepuit Payca-I'ypBana yCTOHIHBOCTA CHCIEM OTHOCHTCA K KJaccy

a) anrebpandeckux 0) JaCTOTHBIX B) BPEMEHHBIX

5. [TopsiIOK CHCTEMBI aBTOMATHYECKOIO yIIPABICHNA OPE/CIIACT

a) TIOPAIOK XapaKTEPHCTHIECKOTO MOIHHOMA 6) xKomuuecTBO TUPHepeHIUPYIOMHIX 3BCHBEB. B)
KOJIHYEeCTBOM HHTETPUPYIOIIHX 3BEHBEB.

6. XapakTepHCTHYECKHH ITOJHHOM CHCTEMBI

-a) 3HAMEHATEh TIEPEJaTOUHOH GyHKIMU 6) UMCITUTEND [IePeNaTOIHON QYHKIHH. B) mepegaToyHas
yHKIHMA [Uist OIIHOKH 110 BO3EHCTBHIO.

7. Jljist TOCeI0OBATENbHOTO COCAMHEHHA 3BEHBCB CUCTEMBI pe3yJbTHPYIOILYIO IepeJaTOuHYI0
(QYHKIIIO HOTy4alOT U3 IEPEAaTOUHBIX GbyHKIIHY 3BEHBEB

a) CIIoXeHHue 0) IEPEMHOKEHHE B) AEJICHHE.

8. Jsi mapaiIenbHOrO COeMHER S 3BEHBEB CUCTEMBI Pe3YIBTHPYIOLIYIO mepenaTouayko QYHKIUIO
[OTYHAIOT U3 [ePefaTOTHbIX (yHKIIHHU 3BEHBEB

a) ciIoKeHHE O) TIEPEMHOXKEHUE B) JETIEHUE.

9. YacTOTa cpe3a CHCTEMBI - JaCTOTa C BBIIOIHEHHEM yCIIOBHA

a) AUX cucremsl pasa 0,707 . 6) AUX cuctemsl pasaa 0. B) @UX cucteMbl paBHa 180°.

10. Pe3oHaHCHAS YACTOTA CHCTEMBI - HaCTOTA C BBITOIHECHUCM yC/IOBHA

a) AUX cuctemsl paaa 6) AYX cucTempl paBHa 0. 8) ®UX cucremsl pasua 180.

PeliTHHr-KOHTPOAb 2

1. Heobx0muMoe YCIOBHE YCTORYABOCTH CHCTEMBI ABTOMATHYECKOIO PEI'y THPOBAHHA

a) KO3 PAIHUEHTH! XapaKTEPUCTHIECKOTO II0IHHOMA PABHEI 0 6) ko3 UIHEHTH
XapaKkTepPUCTHIECKOro ypasaeHus > 0; B) k03B GUITHERTHL XapAKTEPHCTAYECKOTO YPABHEHAS < 0.
2. Tlo kputepuro ['ypBHLA CHCTEMA YCTORHYUBA DA BCEX ONPEASTUTEIIAX MATPHLE!
a)>0;6)=0;8)<0.

3. [To xpuTepuro MHXanoBa CHCTeMa HaXOUTCsL Ha TPAHHMIIE yCTOWYIHBOCTH IIPH [IPOXOIE
rojiorpada xapakTepUCTHYECKOT0 BEKTOpA Uepe3 TOUKY

a) Hawano xoopauHart; 6) (-1,09); 8) (1,0)).

4. Tlo xpuTepuro HaiikBrcTa cMcTeMa He YCTOMYHMBA IIPH OXBATE rogorpadom AUX pazoMKHYTOH
CHCTEMbI TOUKH C KOOPIHHATAMH

a) (0; 0j); 6) (1; 0); B) (-1; 0).

5. Tlo TeopeMe O KOHEYHOM 3HAUCHWH YCTAHOBUBINIEECH 3HAUCHUEC BLIXOIHOTO CHTHANa y
ompeneseTcs MepeaaTovHoH dyHKmei cuctemsl W

a) W(0):6) W(x); B) W(l). _

6. Y cTAaHOBUBIIIEECS 3HAUECHHE BBIXOJHOTO CHTHAMA B IIEPEXOTHOM IPOLECCE pABHO 0 171 CHCTEMBI

) cTaTUYecKas; O) acTaTHYeCcKas; B) acTaTHHYECKas C TOPAIKOM
BHBIIAACS 10Ka aCTaTHYECKOF
K 3 higt g
L b \ il‘; | i 4 i
_____ 2 e 1 3 A
| e YAYRTAt e
i " R \\ , \ l\ SA E_ _4; 4(' ~~~~~
4

9. BeipaskeHue repeJaTouHol GyHKIHA GOPCHPYIOWIEro 3BeHa

8 W(p)=k(1+Tp); O W(p) = — B) wip)=—2—
(I+71p) (I1+7Tp)



10. Bua nepexoAHOH XapaKTePUCTUKH H30POMHOr0 3BCHA € repeaaToYHON QyHKIHeH

W p) = kK(1+1p)

PeliTHHr-KOHTPOJIb 3

1. CMrHAT yIIpaBIeHHs B Pa30MKHYTBIX CHCTEMaX paIMOaBTOMATHKH 3aBM=HCHT
a) TOJBKO OT YIPABJISIOMEro BO3ACHCTBLS, 6) OT YIIpaBIISIOMEro BO3ACHCTBUS H BHIXOLHOTO
CHCHATA; B) TOJIBKO OT BBIXOJHOTO CUTHAJIA.
2. TNepenaTounas GYHKIMS Pa3OMKHYTOH CHCTEMbI IPH Y(p). X(p). E( p) - u3o0paxenus no Jlamnacy
BBIXOHOIO CHTHAA, BXOAHOTO CHTHANA, OIHOKH, COOTBETCTBEHHO.
0 . _Y(p) 9 Yip) v Y(p)
Wolpy=—"— BApi=—— W(p)=——""77
E(p) X(p) E(p)-X(p)
3. [epeaaTounas GyHKIHs 3aMKHYTOH CHCTEMBI C repeIaTouHON QYHKIMEH IpsSMOi 9aCTH CHCTEMBL
Wi(p) |
 w.(p) 1 Y (e e L Y w (p) dicd
NP E T A\P)= ol "3 ="y =D
L+W,(p) L+ W,(p) 1-W,(p)
4. Tlepemarounast GyHKIMS 10 OLIMOKE CHCTEMBIL C HepeaaToYHOH QYHKIMEN IPSIMOH 9aCTH CUCTEMBI

Wi(p)

a) 1 o w,(p) ® W,(p)
W p)=—7—"= W,(p)=—""—! We(p)z—————’-—‘z—-—
1+W,(p) 1+W, (p) 1-W, (p)
5. Tun 3BeHa ¢ TIepeJaToyHOH QYHKLUHMEH
Wip)= -
I+71p
% -

1
a) MHTETPUPYIOIIee: §) HHEPIHORHOE: B) AN QepeHIHpYIOmee: 1) K0:1e0aTeIbHOE.

7. O6mas nepeaarounas GyHKUMA 3 3BEHBEB C MEPEIaTOHBIMH dyaxmuamu Wi(p). Wa(p). Wi(p) ¢
HapasuieIbHBIM COEIMHEHHEM.

)  W(p)=W.(p)+W,(p)+W.(p) O W(p)=W(p) W p)Y-Wi(p) B W(p)=W(p)/W.(p)/W;(;



8. INepenatouHas GYHKUMSA CHCTEMBI 14 x5(1)
20

T
W) — WP T

&(1)

L)

a) W 6) W,
I,f/x’ ([7) = = }(p) - : "/I/rx1 (]7) — . - 2 (p)
: 1+ W, (p)-W,(p) ; 1+ W, (p)-W.(p)

5.2. IIpomexXyTOYHAS ATTECTALHUS

Bonpochl k 3a9€Ty

1. O61mHe cBeIeHM 110 CUCTEMaM aBTOMATH4YECKOrO YIPABICHUA (CAY): cTpykTypa, OCHOBHEIE
06BEKTHI ¥ HAIIPABJICHUS HCCIENOBAHUH; TPHHIMIIB! YIIPABICHHA

2. Ppadwraeckoe npenctasrenne CAY; oOpaTHas CBS3b 1 KOHTYP yTIpaBIIEHHU

3. Texuuueckue CAY U ux KiaccHpHUKaLns

4. OnucaEue TUHEHHBIX IHHAMAYECKHX CHCTEM M THIIOBBIE JTHHAMUYCCKHUE 3BEHBS

5 CrocoGs! MaTeMaTHaeckoro omacamus CAY: muddepeHuransHoe ypapHeHAE, NepelaTouHal
dyHKIHA

6. [lunamMugeckue xapakrepucTukd CAY: UMITyThCHAS U NIEPeXOIHAX

7. YactoTHble XapakrtepucTuky CAY: aMILTATY HAs 1 dazoBas

8. THITOBBIE 3BEHBS U UX THHAMHYECKHE U JaCTOTHBIC XApaKTEPHCTHKH

9. CoeqWHEHUS 3BEHBEB: [I0CIIEOBATEIFHOE, TAPAJIIENBHOE, C 00paTHOi CBA3BIO

10. I'papmyeckue IpeoOpa3oBaHus CXEM,;

11. OnpeneneHue TMHAMAYECKHX ¥ YaCTOTHBIX (TMHEHHBIX ¥ NOTapA(MUYECKIX) XapaKTCPUCTHK
CAY B pa30MKHYTOM U 3aMKHYTOM COCTOSHIX

12. Yeroituuocts CAY ¥ METOMBI €€ OLCHKH

13. KpuTepuu yCTORUMBOCTH AIreOpandecKue

14. KpuTepud yCTOMYHBOCTY HYaCTOTHBIC

15. Koppexuust CAY

16. 3anmacel yCTOHIUBOCTH .

17. OneHKa YCTORYMBOCTH 110 JIOTAPHPMUYECKAM HaCTOTHBIM XapaKTepUCTHKaM

18. YCTOWYHBOCTS CHCTEM C 3aI1a3IbIBAHACM.

19. ITokazarenu kadectBa padoTsr CAY

20. JInHaMHHYeCKUe MOKa3aTeqn Ka4eCTBa NEPEXO/HOrO ponuecca

21. YacTtoTHBIE TIOKA3aTeIN Ka4yecTBa

72 AHATH3 TOTHOCTH PAGOTHI CHCTEM. CPEAHIS KBAIPATHIECKas OMHOKA CHCTEMBL. TeHCTBIE LIYyMa
Ha BXO/E.

23. BuInl HEMHHEHHOCTEH

24. MeTo bl TApMOHHYECKO H CTATHCTHICCKOH THHEAPH3aH

25. MaTemariyeckie Moaeid JucKpeTHbX CAY

26. Z-upeobpa3oBaHue; nepeaToyHble QYHKIUH; PA3HOCTHBIE YPABHEHHS

27. IIpeobpa3zoBaHue HEMPEPHIBHOIO CHIHANA B 1 poBoi

28. AHATH3 TOYHOCTH ¥ yeToHumBoCcTA udpoBhiX CAY

29. CunTe3 ¥ ADPOBBIE KOPPEKTHPYIOIIKME YCTPOHCTBA

30. Buibl, xapakTepucTuky u napamerpsl ACH; HenpepbIBHbIC U UMITYIBCHEIC cTa0UIN3aToOPhI
HaIpsKEHUH

31. CTaTHyeckyie, IMHAMUYECKHE U YacToTHBIe XapakTepucTiky ACH

32. Busl, XapakTepUCTHKE U mapaMeTpbl APY; CTPYKTYPHBIE CXEMBL

33. CraTHyeckue, IUHAMHIECKHE ¥ YaCTOTHbIC XapaKTepucTHKH APY

34. DIeMeHTSI ¢ yIpaBIsieMbIM KO3 QUIMEHTOM [epeladn: yCHIUTENN i aTTCHI0ATOPAI



35. AMINTY/JHBIE IETEKTOPBI; 3EMEHTBI KOHTYPd ympasieHus B APY

36. Bujpl, XapakTepUCTHKH U [TapaMeTpBbl AITY u ®AITY; cTpYKTYPHBIC CXEMBI

37. DJeMEHTSI ¢ YIIPaBIsieMOH JacTOTOH CHrHaIa

38. YacToTHBIE ¥ (PasoBBIe AETEKTOPBI; JIEMCHTHI KOHTYpa yIPaB/ICHHA

39. CraTHdecKye, IMHAMAYECKHAE H YAaCTOTHBIE XapaKTePUCTURA ATIY u OAITY

40. [lndpopas pearu3aiiis CACTEM aBTOMATUIECKOTO YIIpaBIeHUA B PAIHOTEXHAUECKIX
yCTpOHCTBAX

41. DneMeHTHI ¢ THQPOBBIM yIIpaBICHUEM TapaMeTpaMy

47. Vcno/Ip30BaHKe COBPEMEHHBIX MH(POBBIX aIlIapaTHO-IPOTPAMMHBIX CpencTB

5.3. CamocrosiTeIbHaA padoTa 00yIar0merocs

3agapus 1 CPC (IIoaroToBUTE pasBepHYTHIC COOBIIEHHS IO CIEAYIOIHM BOIPOCAM)

1. XapaKTepHCTHKHA A TapaMeTPBl CACTEM aBTOMATHIECKOIO yIIpaBJeHHs B PATHOTCXHHIECKHX
yCTPOHCTBAX W CHCTEMAX

2. OnpeesicHAE XapaKTepUCTUKH PA3OMKHYTOM CHCTEMBI ABTOMATHIECKOTO perynupOBaHUs 10
HyJIAM ¥ MOJOCaM TepeaTouHON GYHKIAH.

3. Onpenenenye nepeIaTOUHOM GyHKIAHN 3aMKHYTOM CHCTEMBI 110 TIEpeaTOTHOH hyHKIUA
Pa3OMKHYTOMH.

4. OnpeneneHue NEPEXOHOH (hYHKIMH CHCTEMBL

5. OupeneneHne aMILTATYIHO-()a30BOU XapaKTePUCTHKA CHCTEMBI 110 TTepeIaTOYHOH QYHKIHHE.
6. TIouck | TIOCTPOEHHMS ACAMITOTHICCKOH JIAUX.

7. Heo6XxoIuMoe yCIOBHE yCTOMIMBOCTH 3aMKHYTOH CHCTEMBI.

8. AsnrefpanuecKuil KpHTEPUH YCTOHIABOCTH CHCTEM. MeTo/1 OCTpOEHUs. ONPENETHTENCH.

9. Tloctpoenwne rogorpada HaitkBrCTa A7 CTATAHECKHX H ACTATHUECKUX CUCTEM U OTPEACICHUL
yCTONIMBOCTH CHCTEMBI. ' :

10. Oupezenenre YaCTOTEI CPe3a U pE30HAHCHOM 9acTOTHI CUCTEMBI ITO roporpady Haliksrcra.
11. Onpenenesue 4acTOThI Cpe3a U PE30HAHCHOM YaCTOThl CHCTEMBI ITO JIAYX.

12. OmnpeeneHHe yCTONIHBOCTH CUCTEMBL 11O JTAUX.

13. [Touck 3amnaca yCTOMIHBOCTH CUCTEMBL 11O ADX u JIAUX.

14. Busbl, XapaKTEPUCTHAKHU U [TapaMeTPhI ACH;

15. CTpyKTYpHBIE CXEMbI HEIPEPBIBHBIX CTaGUITA3aTOPOB HALIPSKEHUH

16. CTPYKTYpHBIE CXeMBl HMITYITHCHBIX CTaGUIA3aTOPOB HAMPKEHHH

17. CTaruyeckue, TAHAMUYECKIE U YaCTOTHBIE XapaKTePUCTHKA ACH

18. XapakTepHCTUKH U NapaMeTPBl APY

19. Ctpyxrypuble cxembl APY

20. DJIeMeHTbI ¢ YIIPaBIgeMbIM KO3(pOUIHEHTOM Nepenadn: yCUIATE L] ’ aTTCHIOATOPEI

21. AMIMTYAHBIE J€TEKTOPH] B JIEMEHTBI KOHTYDPa YIIPAB/ICHU B APY

79 CraTHuecKye. THHAMHUYECKHE 1 YaCTOTHBIE XapaKTepHCTHKH APY

23, BBl XapaKTepHCTHKY H IIapaMeTPhI ATTY

4. Ctpykrypable exemst AITH

23. DaeMeHTHI ¢ YIpaBiseMoil 4acTOTOH CHIHaa

26. UacTOTHBIE JeTEKTOPHI U 3TIEMEHTHI KOHTYpa yIpaBIeHi ATTY
27. Ctarvyeckue, THHAMHYECKUE H FJaCTOTHBIC xapakTepucTiry AITH

28. Bumpl, xapaKTepUCTHKK U TapaMeTphl OAIM

29. Ctpykrypusie cxembl @AITY

30. da30Bble THCKPUMHHATOPBI U OIEMEHThL KOHTYpA YIPABICHH QAITH

31. CraTU4YecKHe, AMHAMIYECKUE 1 YaCTOTHBIC XapaKTCPUCTHKH OAIY
. VerpoiicTBa ¢ TuGPOBLIM YIPABICHAEM TapaMETPaAMHK B ACH
. YerpoiicTBa ¢ THQPOBBIM VIPABICHHEM IapaMETpaMH B APY
. DneMeHTH! ¢ IU(POBLIM YIIPABICHUEM NTapaMeTpamMHy B AITY u ©AITY
. LIndposbie anmapaTHO-MPOrPAMMHBIE CPE/ICTBA B CUCTEMAX ABTOMATHYECKOTO yIpaBICHUS U
cTabuIu3alny

(VR I SO
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®ony onenouHsx Matepuanos (POM) it npoBEACHHA aTTeCTallud YPOBHS CPOPMHUPOBAHHOCTH
KOMIIETEHIHH 00yUIaroIHXCs 10 AUCIIHILTHE oopMIISETCS OTIENBHEIM JOKYMEHTOM.

6. YUEBHO-METOAUYECKOE H WHOOPMAIIMOHHOE OBECHIEYEHHE

JACITUAITIJIMHbBI
6.1. KnurooGecne4eHHOCTh
HagMeHOBaHHUE JMTEPATYPhI: aBTOP, Ha3BaHHUE, BUI Ton KHUTOOBECITEYUEHHOCTD |
W3JaHus, U34aTeIBCTBO H3/1aHKAA Haaue B 2IEKTPOHHOMR
|  ombmmorexe Bal'y

OcHoBHAas TMTEPATYpa

1./ Ilerpoa A.M. ABTOMATHYECKOE YIIPaBICHHAE: http://znanium.com/catalog.ph
VueGroe nocobue / A.M. [Tetposa. - M.: QopyMm, 2010 p?bookinfo= 195454

1 2010.-240 c.: wi. ISBN 978-5-91134-418-4

| 3. T'naseipus, B.E. DneMeHTbl aBTOMATHYRCKAX http://znanium.com/catalog.ph

yerpoiicts / [tassipus B.E., I massipuH I'B.- p7bookinfo-5568731.2.

6 ATV, 2011, . 130 . ISBN 978.5-7782- | 00"

1733-1 ‘ , _

5. Kopreesa H. H. PauoaBTOMATHKA A OCHOBEI http://dspace.www1.visu.ru/bit
KAOEpPHETHKH [ DTIE€KTPOHHBIH pecype] : 1abopaTOpHbIH 2013 stream/123456789/2252/1/003
npaktukyM / H. H. Kopreesa ; Bnl'Y, 2013 .—46¢c.: - 38.docx

Wi, IB. WI., Tab.

JlomoTHATEIbHAS JTATepaTypa :
1. Mansmues, Y. B. [lpaxiaanbie CACTEMBI https:/znanium.com/catalog/pr
paTHOaBTOMATHKH : y4eOHOE nocobue / Y. B. oduct/1308415
Masmres, H. B. [Tapumsa ; FOsxusri denepanbabii
2020
yHuBepeuTeT. - Poctos-Ha-JIoHY ; Tarampor :
Mznarenberso FOxHOrO denepalbHOro YHABEPCHTETA,
2020. - 90 c. - ISBN 978-5-9275-3586-6
2. Bacupkos, 10. B. MareMaTn4ecKkoe https://znalﬁuxn.conﬂcatalog/pr
MOJIENHpOBaHKe OOBEKTOB i CHCTEM ABTOMATHIECKOTO oduct/1167744
yIIpaBieHus: ydeOHoe noco6ue / 1O. B. Bacuibkos, H. 2020
H. Bacubkosa. - Mocksa : Bomorna : Mndpa-
Wnskerepus, 2020. - 428 ¢. : wiL.. Ta0I. — ISBN 978-3-
9729-0386-3 -
| 3. Apcenses. [. H. PagnoaBToMaryka : yaebruk /[ | https:/ znanium.com/catalog/pr
H. Apcenses. C. H. 3amypyes. — 2-¢ U31.. niepepad. duct/1089521
o1, — Mocksa : POPYM : HHOPA-M., 2020. 2024
392 ¢. — (Bbelcmee oOpa3oBaHue: bakaiaBpuart). -
| ISBN 978-5-8199-0823-5.
4. Bpatko, A. M. ABTOMaTH3UPOBAHHBIE CHCTEMBI https://znanium.com/catalog/pr
YIIpaBJICHHSA U CBA3b: OCHOBBI JJICKTPOCBA3H yueOHOe oduct/1013017
nocoBue / AW, Bpatko. — Mocksa : UTHOPA-M, 2001
2021. — 329 ¢. — (Cpenree npodecCHOHATHEHOE 1
oGpasoparme). — DOI 10.12737/ 1013017. - ISBN
978-5-16-014957-8
5. Ilymxapés. B.I1. PanmoaBToMaTHKa [D71eKTpOHHBIH http://e.lanbook.com/books/ele
pecype] : yueOHO-METOANIECKOE nocobue / B.IL 2012 ment.php?pll_id=10893
[Tymxapés, [1.1O. Tlenssun. — DNEKTPOH. 1aH. — M. -
TYCVYP (Tomckuii rocyJapcTBEHHbI YHHUBEPCUTET l




CHCTEM YIIPABICHHS ¥ PAIHO3IEKTPOHUKH), 201 2. —
85 c.

6.2. Ileppoauaeckue H3JaHAS

PagnoTtexHuKa:

PaguoTexHuKa U dJEKTPOHUKA;
[TpuGopsl B TEXHHKA IKCIIEPUMEHTA;
[ludposas 0O6paboTKa CHTHAIOB.

6.3. HaTepHeT-pecypchl

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

7. MATEPHAJBHO-TEXHHUYECKOE OBECTIEYEHHUE JUCIATLIHHBI

JI1st peaTi3anyy JAaHHOR TMCIIMTLTAHbL MMEIOTCS CHEIHANBHBIC MOMCILICHIS AT [IPOBEIEHHS:
NeKIAi B MpaKTHYeCKHX 3ausTail —ayn 301-3 u 335-3 ¢ My/TbTUMEJHHHBIMH CPEACTBAMH,
TIPaKTHHECKUX ¥ 1a00PaTOPHBIX paboT - KOMIBFOTEPHBIE KITACCHI 228-3 1 410-3 ¢ HCIIONB30BAHUEM
JIMIIEH3HOHAOTO IpOrpaMMEoro obecnedenns Matlab/Simulink u Multisim.
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