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1. IEJIA OCBOEHMUSI JUCIHUAILINHBI

L{enbi0 OCBOEHHS AUCUHILTHHE! «KuGepHeTHKa H CHCTEMBI yIPABICHHA) ABIACTCH dopmupoBaHue
6a30BBIX HABBIKOB IIPEMEHEHMS OCHOBHBIX MIOJIOKCHHH TCOPHH U yCTPONCTB aBTOMATHIECKOTO

YIIpaBJIeHAs IS PEIIeH s 3a7a49 B CBA3HBIX PA/IMOTEXHUYECKUX CACTEMAX.
3anaud: NOArOTOBKA B 001ACTH PaTUOTEXHUKH JUIS npo)eCCHOHANBHOM JEATENHHOCTH B IPOEKTHO-
KOHCTPYKTOPCKO#; IPOH3BOJICTBEHHO-TEXHOIOTHIECKOM; Hay4YHO-HCCIIE/I0BATEILCKOM; CEPBUCHO-
SKCILTyaTAIMOHHOR cdepax

2. MECTO JUCIMILUIMHBI B CTPYKTYPE OIIOII BO

TucuummBa «KubepHEeTHKA i CHCTEMBI YIIPaBICHHUA» OTHECEHA K HaCTH JUCIMILIAH,
opMUpyeMBIX yIaCTHHKaMH 00pa3oBaTebHBIX OTHOIICHUH

3. ILIAHUPYEMBIE PE3YJIbTATHI OBYUEHMA IO JTUCHUILIMHE

HnannpyeMme PE3YIBTATHL 06y‘:ICHIfIH o0 JHCHHILIMHE, COOTHCCEHHBIE C IIIaHUPYECMBIMHA

pesyisraramu ocBoerns OITOIT (koMueTeHIMAME B MHAUKATOPaMH JOCTIDKEHUS KOMIIETEHIIMH)

®opMupyeMbIe
KOMIIETEHLIMH

[L1arupyeMble pe3yIbTaTel O0y4eHHs 10D TUCIHILIKHE B
COOTBETCTBHH C HHINKATOPOM JOCTHXKCHHS KOMIIETCHIIMU

HNHmukaTop JOCTHXCHHUS
KOMIIETCHITMH

PesynsTaThl 06y4eHHs 110
JUCIHAILIMHE

HaumMmeHoBaH#UE
OLIEHOYHOTO
cpencTBa

VK-1 Crniocoben
OCYIIECTBIIATE
MOMCK,
KpUTHYECKUHI
aHaJli3 U CHHTE3
uHopMalMy, IpH
MEHATh
CHCTEMHBIH!
noaxon Ajis
pemieHus
TMOCTABJIEHHBIX
3ajgaq

VK-1.1 3daeT nmpuHLMNE cbopa,
or6opa u 0606meHns
uHpOpMALMH

VK-1.2 YMeeT COOTHOCHTD
Pa3HOPOJHBIC ABJICHHUS H
CHCTEMATH3UPOBATH UX B PaMKax
M30paHHBIX BUIOB
npodeccUoHANBHON
JIeATETEHOCTH

VK-1.3 BnageeT HaBEIKAMU
HAYYHOTO NIOUCKa U
NpaKTHIecKoi paboThI ¢
HH(pOpMAIMOHHBIMH
HMCTOYHUKAMM; METOIAMH
TIPHUHATHUS pPEIICHMHA

3HaeT puzudeckre 3GPEKTH U
TPOLECCH], JIEXal|e B OCHOBE
MPUHLWTIOB JEHCTBUA
MOJTYIIPOBOTHAKOBBIX,
3/IEKTPOBAKYYMHBIX K
OITO3JIEKTPOHHEIX MPHOOPOB,
YCTPOHCTBO ¥ IPHUHIIUIT
JeHcTBHAA, CXEMBI BKIIFOYEHUSA H
pexuMBI paboThl MPUOOPOB, BUA
CTATHYECKUX XaPAKTEPHCTUK H
HMX CEMENCTB B pa3nu4HBIX
CXeMax BKIIIOYEHMS

VYMeeT nprIMEHATh
COBpEMEHHEIE TEOPETUIECKHE 1
IKCTIEPIMEHTAIBHBIE METOBI
HCCIIENOBAHMA C LIEJIBIO
CO3/IaHHUs HOBBIX
MEePCIEKTUBHBIX
PaIMO3IEKTPOHHBIX CPEICTB H
HCIIONIB30BATh OCHOBHEIE
nmpueMEl 06paboTku
OKCIIEPHMEHTAIBHBIX JAHHBIX
Bnaaeet HabikaMu c6opa 1
aHanmu3a HHGopMalum Uit
dhopMUpoBaH¥S UCXOAHBIX
JaHHBIX TS IPOEKTHPOBAHWSA
PaqHO3IEKTPOHHBIX CPEICTB U
MX 3JIEMEHTOB M IPaKTHYECKOH
paboThI ¢ 1a60paTOPHEIMH
MaKeTaMH aHAJIOTOBBIX U

M (POBBIX YCTPOHCTB;

TecTOBBIE BOIIPOCHI
TIpaxTrko-
OpHEHTHUPOBAHHEIE
3a/1aHUA




ITK-3. Cniocoben
POBOAUTH
pacdeTsl 110
MIPOEKTY CETEH,
COOpY>KeHUH 1
CpeAcTB
HMH(OKOMMYHHKAII
Ui B
COOTBETCTBHH C
TEXHUYECKUM
3aJaHHuEM C
HCTIOJIE30BAHUEM
KaK CTaHAapTHBIX
METOZIOB, IPUEMOB
M CPENCTB
aBTOMATH3AIMH
IPOEKTHPOBAHMS,
TaK 1
CaMOCTOATEIEHO
CO3/aBaeMBIX
OpHUTHHAJIBHBIX

MPOTPaMM

IIK-3.1. 3HaeT HOpMAaTHBHO-
[paBOBEIE HOPMATHBHO
TeXHUYECKHE U
OpraHM3aLMOHHO-
METOJUUECKUE TOKYMEHTEHI,
perjiaMeHTHPYIOIIHE MPOEKTHYIO
MOArOTOBKY, BHEIAPECHHE H
IKCIUTYaTALMIO CUCTEM CBA3ZH
(Tenie KOMMYHMKAITHOHHBIX
CHCTEM), CTPOUTENLCTBO
obnexroB cBa3u [1K-3.2. 3Haer
TIPHHLIAITE] IOCTPOEHHS
TEXHUYECKOTO 3aaHHs ITPH
aBTOMAaTH3aluH
MPOEKTHPOBAHUS CPEACTB U
ceTel CBA3M U UX DIIEMEHTOB,
CTPYKTYPY ¥l OCHOBBI
[OJIFOTORKH TEXHWYECKOH M
npoekTHO#M nokymenTaumH ITK-
3.3. VYMeeT BBIABIATE U
aHaIW3HPOBATh NMPEUMYMECTBA U
HEJIOCTATKH BAPHAHTOR
TPOEKTHBIX PEIICHHH,
OLIEHHBATH PHUCKH, CBA3AHHEIE C
peaymsaiueit npoekra [TK-3.4.
‘YMeeT UCIonb30BaTh
COBpeMEHHbIE HH(POPMaIMOHHO-
KOMMYHWKAIIMOHHBIE )
TEXHONOTHH, B TOM 9HCIIE
CHeLMATH3HPOBAHHOE
MporpaMMHoe obecrieyeHne s
peleHus 3a a9 NpOeKTUPOBaHHSA
¥ nipoBeeHus pacderon ITK-3.5.
Bnaneet HaBbIKaMu cbopa
HCXOJHBIX IaHHBIX,
HEOOXOIUMBIX A1k pa3paboTku
MPOEKTHON JOKYMEHTAllUH

3HaeT OCHOBHBIE MTAKETHI
NPHUKNATHBIX POrpamMM,
npeaHa3HA4YeHHBIE I
MaTeMaTH4YeCKOTO
MOJIETMPOBaHUA OOBEKTOB H
IPOLIECCOB;

YMeet mpakTHYECKH
MCIIOIB30BATh BOZMOXKHOCTH
TIPUKNIAAHBIX TIPOrpaMm 1o
MaTeMaTH4eCKOMY
MOJIETUPOBAHUIO OOBEKTOB H
IIPOLIECCOB;

Bnageer HaBblkaMu 06paboTku
pe3y/bTaToB MPOBOUMBI paboT
10 MOJETVPOBAHMIO OOBEKTOB U
MPOLIECCOB.

TecTOBEIE BOITPOCHI
TIpaxTHko-
OpUEHTHPOBAaHHBIE
3alaHuA




4. OBBEM U CTPYKTYPA JTACIHUILINHBI

TpynoeMKoCTh AUCITHILIHEL coCTaBIgeT 4 3aUeTHRIX SMHUII, 144 4aca.

TemaTH9eCKUH NIJIaH
dopma obyseHHd - OTHAS

[ Buasl yaebHO#R
| paboTHl,
BKJIOYast
CAMOCTOSTEIbHY
10 paboty
CTYACHTOB H s
TPYZAOEMKOCTB (B
s TEKYINEro
KOHTPOJS
Ne | HamMeHOBaHME TEM H/HIIH yCIIeBAEMOCTH,
I/ | pa3/esioB/TeM TUCIAILIMHBL =| &% bopma
=S % IPOMEXYTOTHOHI
© § a %; \E aTTeCTAIUH
= 51 & & §
= S ARIEE:
3 = E|E| &5
> = |2 8¢k
() ) o | & =
Q T | BIEIRles

1 O6mue CBeIcHHA 10 CHCTEMaM 5 1 21210 = - 5
ABTOMATHYECKOTO YIIPaBICHHS
(CAY)

2 OnucaHye THHEHHBIX JUHAMHICCKHX 5 2 | 2(2)-] - 5
CUCTEM H THUIIOBBIC THHAMHYECKHE
3BEHbS

3 CoenuHEeHHs 3BEHBEB K 5 35 (22|42 |15 Pe#tTunr-
npeo0pa3oBaHusI CXEM KOHTpOJIb 1

4 VeroiauocTs CAY U MEeTOMEI €€ 5 6 212 - - 5
oneHku. KpuTepuu yCTOHYMBOCTH

5 [Noxazatenu kadecTsa paboTel CAY 5 79 {2124 2 |15

6 Henvueilinbie, TUCKPETHEIE, 5 a2} 2] - - 5 PeitTunr-
madpossie CAY KOHTPOIIb 2

7 VerpoiicTBa aBTOMaTHYECKOH 5 11- [2 12| 4| 2 | 15
crabwmsanuy HanpsokeHuit (ACH) 13
IUTAHAS U PETYIUPOBKH yCHICHUS
(APY)

8 CHucTeMBI aBTOMATHIECKOR 5 14- |2 (214]| 2 |15
TOACTPOUKHA JacTOTBL: AITY u ®AITY 16 .

9 [{udposas peanmsarus CHCTEM 5 7, 202k 21 - 10 PeiiTunr-
aBTOMATHYECKOT'O YIIPABIICHHUS B 18 KOHTpPOIb 3
PAAMOTEXHHIECKHX YCTPOHCTBAX

Bcero 3a 5 cemecTp: 5 |18|18|18 90 3ager

Hannune B pucnummne KITKP 5 -

HToro no IuCIMILIAHE 5 |18|18|18 90 | 3auer




Conepxcalme JIEKIIHOHHBIX JaHATHH

Tema 1. O6mIHe CBEICHAS IO CHCTEMAM aBTOMATHIECKOTO YIPABICHASA (CAY)

ConepxaHHe: CTPyKTypa, IPEZIMET ! 3aauy Kypca; HCTOPHUECKHH 09epK; OCHOBHBIC OOBEKTHI ¥
HATpaB/IEHHs HCCIEI0BAHMH; IPHHIUITEL YIIPABICHUA, rpaduaeckoe npezcrapienne CAY; obpaTHas
CBSI3b M KOHTYP YNIPaBJICHUS; TEXHUICCKHIE CAY ¥ uX KinaccuHuKanus

Tema 2. ONpcaHAe TUHEAHBIX THHAMAYCCKHAX CHCTEM U THIIOBBIE IMHAMITICCKHE 3BCHBA
Cozepxanue: CIIOCOOBI MAaTEMAaTHIECKOrO OITHCAHUS CAY (mudpdepernuansHoe ypaBHEHHE,
nepenaTodHas QYHKIHAS); XapaKTepUCTHKH CAY: nuHaMudecKue (MMITyTbCHAs H TepexojiHas),
4acTOTHBIE (aMILIATYIHAs ¥ (a30Bast); TUIOBBIC 3BCHBS M MX HHAMUYECKHS H 9aCTOTHBIE
XapaKTepUCTHKA

Tema 3. CoeliHEHMS 3BEHBEB H IPeoOpasoBaHUA CXEM

ConepxaHue: COE/IMHCHHE 3BEHBEB CAY (mocnenoBareibHOE, TapalieIbHOe, C 06paTHO# CBA3EIO),
rpaduuecKkue IpeobpasoBaHUs CXeM; ONPEIETICHHE THHAMHHECKUX 1 YaCTOTHEIX (JIMHEHHBIX U
norapuMHUIECKHX) XapaKTePHCTHK CAY B pa3oMKHYTOM H 3aMKHYTOM COCTOSHHAX

Tema 4. Yeroiuusocts CAY u MeTos! ee oleHKH. Kputepun YCTOWIMBOCTH

CozepKaHHe: METOIbI OIICHKH, KDUTEPHH (KOPHH XapaKTepHCTHIECKOTO MOJHHOMA,
anrebpandecKye, JaCTOTHEIE); KOPPEKIHS CAY, 3anachl yCTOWYHBOCTH, OIIEHKA yCTOAYMBOCTH I10
norapu(MUYECKUM JaCTOTHBIM XapaKTEPUCTUKAM, YCTOMYHUBOCTE CHCTEM C 3alla3/bIBAHACM.

Tema 5. INokasarenn kadectea pabotel CAY

CozepaHHe: TUHAMAYECKHE NIOKa3aTe/IH Ka9ecTBa [IEPEXOIHOTO Mponecca, 9aCTOTHBIE OKa3aTeNH
KadecTBa; aHAIA3 TOYHOCTH PabOTEI CHCTEM, CPeHAA KBaIpaTHIcCKad omuOKa CHCTEMBI, JEHCTBHAE
IIryMa Ha BXOJIE.

Tema 6. Henuueiinsie, quckpeTsie, qadpossie CAY

Cozepxanwe: BUAbl HETMHEHHOCTEH, METOIBI rapMOHMYECKO} M CTATHCTHYECKOH JTMHEApU3alliH;
MaTeMaTHueckue Moae mackpeTHsx CAY; Z-mpeobpa3oBaHue; IIEPEAATOTHEIC (GyHKUMH,
pasHOCTHBIE ypaBHEHHS; Ipeo6pa3oBaHye HEMPEPLIBHOrO CHIHANA B 1 poBOii, aHATTM3 TOYHOCTH H
YCTOMYMBOCTH; CHHTE3 M M(POBBIEC KOPPEKTUPYIOMIHE YCTpOMCTBA; HCIOTb30BAHAE COBPEMEHHBIX
M$POBLIX aNIapaTHO-IPOrpaMMHBIX CPENCTB. '

Tema 7. YcTpoiicTBa aBTOMATHUECKOR CTabMiIM3aliy panpsokeHui (ACH) muTaHus U PETryTHPOBKH
ycunenns (APY)

Conepxanue: BU/bl, XapaKTePHCTHKA ¥ NIapaMETPhI ACH u APY; CTpyKTYPHBIE CXEMBI:
HeIpepHIBHEIE U HMILYJIbCHBIE CTaGHTM3ATOPE! HAPSKEHHAH; CTATHIECKHAE, TMHAMUHECKHE 1
yacrotHeIe xapakrepucTukd ACH n APY; 351eMeHTBI ¢ yIPaB/IICMbIM K03(pPHUIMEHTOM Nepenasn:
YCHIIATEM H ATTEHIOATOPEI; aMITATYJHBIE ICTEKTOPEL; 3/IEMEHTBI KOHTYPA YIIPaBICHHA

Tema 8. CHCTEMBI aBTOMATHYECKO} HOCTpoiiKky gacToTh: AITY u ®AITY

CozepKaHue: BUIbl, XapaKTePHCTHKH 1 napameTpsl AITH 1 @DAITY; cTpYKTYPHBIE CXEMBI;
3IEMEHTEI C YIPABIIAEMO# YaCTOTOM CHIHaIa; 9aCTOTHDIC ¥ (ha30BBIE IETEKTOPL, EMCHTE! KOHTYpa
yIIpaBIeHus; CTATHYECKHE, JMHAMIYECKHE U JaCTOTHBIC XapaKICpUCTHKH AITY u ®ATIY

Tema 9. Indposas peanu3amys CACTEM aBTOMATHYECKOTO YIPABJIEHHUA B PATHOTCXHIHECKHX
yCTpOHCTBax

Cofepanue: EMEHTE] ¢ IHPPOBEIM yTIPABICHUEM IapaMETPAMH; HCTIONB30BAHUC COBPEMCHHBIX
nuQPOBLIX aNapaTHO-IIPOrPAMMHBIX CPEACTB '

Conepxande NPaKTHIECKHUX 3AHATHH

Tema 1. OBGImHe cBEIEHHS O CHCTeMaM aBToMaTuyeckoro ynpasnerus (CAY)

CogepxaHue: OCHOBHEIE OOBEKTHL K 331241 aHaIA3a; MOCTPOCHHUS CXCM CAY

Tema 2. Onvcanye THHEHHBIX AAHAMHYECKAX CHCTEM H THUIOBBIC TUHAMHIECKHUE 3BCHBA
Conepxanue: mubdepeHnnalbHOe YpaBHEHHE B IIEpefaToIHas gynkius CAY; xapaKTepHCTHKH
JHHAMAYECKYe (MMITyThCHAS B TIEPEXOJiHas), YaCTOTHBIE (AMILTHTY/Has U $a30Bad); THIIOBEIE
3BEHBA

Tema 3. CoeMBEHHAS 3BEHBEB U MIPe0Opa3oOBaHuUs CXEM



CoziepKaHHe: COeIMHEHHE 3BEHBEB: OCIENOBATENBHOE, MAPAIENBHOE, ¢ 00paTHOH CBS3BIO,
npeoGpa3oBaHms CXeM

Tema 4. Ycroiumocts CAY u MeTOZBI e€ OLEHKH. KpHTepHH yCTOWYMBOCTH

CozepXaHHe: OLEHKA YCTOHIMBOCTH 10 KOPHSM XapaKTCPUCTHHICCKOTO HOJIMHOMA, KPHTEPHIM
aTrebpandecKiM B JaCTOTHBIM; 3aIlachl yCTOHIHBOCTH. '

Tema 5. IToxazarem kadectsa paborsl CAY

CoepaHHe: OLEHKa Ka9eCTBa NIEPEXOTHOro MPOLEecea BO BPEMEHHOM ¥ 9aCTOTHOH 001aCcTIX.
Tema 6. Henuueiiusie, muckpetasie, madpossie CAY

Cozeprkanue: IPAMEPHI FapMOHMYECKOR 1 CTATHCTHYECKOM THHEeapyU3alluy; epeaTOIHbIe
(yHKIMHA; pasHOCTHbIE YPABHEHH, AHATA3 TOTHOCTH U YCTOHYNBOCTH.

Tema 7. YCTpOKCTBA aBTOMATHIECKOH CTaOHIIA3aIMH ganpsokeruil (ACH) nuTasus ¥ peryTipoBKY
ycuienus (APY)

CozepixaHue: IPEMEPHI HENPEPHIBHBIX B HMITYIIbCHBIX CTabMIIN3aTOPOB HAMPSHKEHUH,; CTATHYCCKHE,
JMHAMMYECKHE U JacTOTHEE XapakTepucTukd ACH n APY

Tema 8. CHCTEMBI ABTOMATHIECKOM TOACTPOMKH YaCTOTHI: AITY u ®AITY

CopepkaHre: BUJIBI, IPAMEPBI OLICHKA XapaKTEPUCTHK M HapaMETPOB AITY u ®AITH

Tema 9. [ludpoBas peanru3amnys CHCTEM aBTOMATHYECKOTO YIPABICHAS B PA[HOTEXHIIECKIX
yCTPOHMCTBaX

Copepxanue: 0630p IPAMEPOB IEMEHTOB C NE(POBLIM yNPABICHAEM TApaMCTpPAMH, COBPEMEHHBIX
nH(POBLIX alapaTHO-IPOrPAMMHBIX CPE/ICTB

Conep:xanne J1a60paTopHBIX 3aHATHH

Tema 3. JIaboparopras pabota 1. MccneoBaHue THIIOBBIX 3BEHBCB H npeobpa3oBaHAE CTPYKTYPHBIX
cxeM

CozeprkaHHue: JHHAMIYECKHE H YACTOTHBIE XapaKTePHCTHKA THIIOBBIX 3BCHECB; OIPC/ICIICHHAC
TMHAMAYECKHAX M YaCTOTHBIX XapaKTEPHCTHK CHCTEM

Tema 5. JIaboparopHas paboTa 2. HccrenoBanue yCTOHIMBOCTA CHCTEM U Ka4eCTBA IPOLECCOB
peryMpoBaHus

CoyepikaHHe: Onpe/eNeHre yCTOHIMBOCTA CHCTEM PasHBIME METOJIAMH; OTIPE/ICTICHHE [1apaMETPOB B
CTATUCTHUYECKOM M aCTaTHIECKOH CHCTEMAX

Tema 7. JlaGoparopras paGota 3. Uccnenopanne ACH u APY

Copepxanue: CTaTHISCKHE, THHAMMYECKUE U YaCTOTHBIC XapaKTCPUCTHKH

Tewma 8. JlaGoparopras pa6ora 4. UccnenoBanue AITY u ®AITY

CojepXaHie: CTaTHUCSCKHe, JHHAMUIECKHE H JaCTOTHBIC XapaKTEPUCTHKH

5. OLIEHOYHBIE CPEJACTBA JJISI TEKYIIET'O KOHTPOJISA YCIIEBAEMOCTH,
IIPOME)XYTOYHOM ATTECTALIUM 10 HTOT'AM OCBOEHHA
JTUCHMILTAHBI 1 YYEBHO-METOJUYECKOE OBECIIEYEHHUE
CAMOCTOSTEJBHOM PABOTHI CTYAEHTOB

5.1. Tekymuii KOHTPOJIb YCIEBA€MOCTH

PeATHHI-KOHTPOJIb 1

1. TTopsimok acTaTu3Ma CHCTEMBI

a) KOIMYEeCTBO 3BEHBEB. §) KONMMYECTBO HHTETPATOPOB B IPAMOH BETBH CXEMBI B) 00IIee KOIMIECTBO
HAHTErpaTOpPOB B CXEME.

2. 3BeHO HOpAAKA 2 UMEeT allepHOTHYECKUH PeXUM MIPH KOPHSAX XapaKTEePUCTHIECKOTO IOMMHOMA
a) IefCTBHTEILHEIE TIOJOXHATENbHEIE §) AeHCTBUTENLHBIE OTPHIATENBHEIE B) KOMILICKCHO
COMpSKCHHEIE

4. Kputepuit Payca-['ypBuIia yCTOAYHBOCTH CUCTEM OTHOCHTCS K KJIacCy

a) anrre6panyeckux 6) 9aCTOTHBIX B) BpEMEHHBIX

5. TTopsioK CHCTEMBI aBTOMAaTHYECKOTO YIIPABIEHHs ONPEEIIAET



a) TIOPSIOK XapaKTepUCTHIECKOro orHOMA §) KOMHUYECTBO T GepEeHIIHPYIOMHX 3BEHLEE. B)
KOJTMYECTBOM MHTETPUPYIOIIHX 3BCHBCE.

6. XapakTeprCTHIECKAH MOIAHOM CHCTEMBL

a) 3HaMeHaTelb nepeaToTHOR QyHKIMK 6) YHCIHTENb NePeaToOIHON (yHKIMH. B) HepefaToqHas
GyHKIHS 111 OIIHUOKH 110 BO3/ICHCTBHIO.

7. Jlnst TIOCIeI0BATENLHOTO COEIMHEHIS 3BEHBCE CHCTEMBI PE3yIBTHPYIOIIYIO NEPEAIATOUHYIO
(QYHKIIAIO IIOMY4aloT B3 IEPEAATOHBIX (G YHKIMU 3BECHBCB

a) cIoXxeHHe 0) NePEMHOKECHUC B) JEJICHHE.

8. JUtst Iapa/UIebHOTO COeIMHEHHS 3BCHBEB CHCTCMBI pesyNbTHpPYIONYIO MEPEATOUHYIO GyHKIHIO
[OJIYYa0T U3 MEPEAATOTHBIX (yHKIMH 3BCHBCB '

a) croxenue 6) NepeMHOKCHHC B) JIEJICHHE.

9. YacToTa Cpe3a CHCTEMBI - HaCTOTa C BBITIOJIHEHHEM YCIOBIA

a) AUX cuctemsl pasHa 0,707 . 6) AUX cuctems! pasHa 0. B) ®UX cucremsl pasHa 180°.

10. Pe3oHaHCHAS YaCTOTa CHCTEMEI - 9ACTOTA C BRIIOJHEHAEM yCIIOBIA

a) AUX cucrems! paHa 6) AUX cuCTEMBI paBHA 0. B) ®UX cucrems! pasna 180.

PeiiTHAT-KOHTPOJIb 2

1. Heo6X0MMMOe YCIIOBHE yCTOHUHBOCTH CHCTEMBI aBTOMATHIECKOTO peryIMpOBaHHS

a) K03 (pUIMEHTHI XapaKTePHUCTHYECKOTO NIOIMHOMA pasusl 0 6) K03 PUIHEHTE!
XapaKTEPUCTHIECKOr0 ypaBHEHHA > 0: B) K03 dHUIHEHTH XapaKTEePHCTAIECKOTO YPaBHEHUA <0.
2. To xputepuro ['ypeuna cucTeMa ycTOHUYMBA IIPH BCEX ONMPEJIETHTEISIX MATPHILB]
a)>0,6)=0;8)<0.

3. [To xpuTeprto Muxalinopa CHCTEMa HAXOAUTCA HA FPAHUIC YCTOHYMBOCTH IIPH ITPOXOIE
rogorpada xapaKTepHCTUIECKOTO BEKTOPA Yepe3 TOUKY '

a) magaso koopaunar; 6) (-1,0); B) (1,0)).

4. Tlo kpurepuio Haitkeucra CuCTEMa HE ycTOHYMBA [P OXBATE rogorpadom AUX pa3oMKHYTO#H
CHCTEMEI TOYKH C KOOpJUHATaMHU

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

5. [No Teopeme 0 KOHEYHOM 3HAYCHHH yCTAHOBUBIIEECH SHACHHE BEIXOJHOTO CHTHAJA Y
OTIpe/IeNseTCA HepefaTOIHOH dyHkumeii cucteMnt WV

a) W(0) ; 6) W(x0); B) W(l).

6. YcTaHOBHBIIEECS 3HAUeHUE BBIXOHOTO CHIHAJA B [IEPEXOHOM IPOLECCE PABHO 0 st CHCTEMBI
a) crarAyeckas; 6) acTaTHUECKas; B) acTaTH4eCKasi C HOPAIKOM > 2.

7V cTaHOBHBIIASACS OIMMOKA aCTATHYECCKON CHCTEMBI OT IIPHIIOKEHHOTO Ha BXONC BO3ZCHCTBHA
a) = 0; 6) mponopIHOHaTEHA KOG PUIMEHTY TIepeaui CHCTEMBL, B) 0OpaTHO MPOIOPLIMOHATBHA
K03 QHUMEHTY NEpeIadn CHCTEMBL

8. Buz mIepexo/IHOro [polecca yCTORUHBOH CHCTEMBI

) : 6) e : )
| "Q/_ S ] e f'[\ﬂ /
o VAV A

9. BeipaxkeHue nepeglaTquOﬁ ¢yukimn GOpCHPYIOLIETo 3BEHA
8 W(p)=k(1+Tp) 9 wppi=——; B) St
B =aim W= T

10. Brz nepexoHoM XapaKTEpHCTHKA H30POMHOr0 3BEHA C HepefaTogHoN QyHKIHeH

k(1 +1T,
W/(p)z__(_._.__})).
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|. CurHas yrpaBJieHAs B pa3OMKHYTBIX CHCTEMAX pajHoaBTOMATHKA 3aBM=HCHT

a) TONBKO OT yIPABIAIOMETO BO3ACHCTBUA 6) OT YNpaBJIMIOMIEro BO3ACHCTBHA H BBIXOJHOTO
CHMTHAJA; B) TOJHKO OT BBIXOJAHOTO CHTHANA.

2. [lepenarognas QyHKIHSA pa3OMKHYTOH CHCTEMBI IIpH Y (p), X(p), E( p) - u306paxenns no Jlannacy
BLIXOIHOTO CUTHANA, BXOJHOTO CUTHAJIA, OIIMOKH, COOTBETCTBEHHO.

2) Y 6) ... . Y B) Y(p

W _ W —
(P =Fp) X(p) P E )X

3. [epenarounast QyHKIHS 3aMKHYTOH CHCTEMBI C HepenaTouHoit pyHKIueH OpAMOMR YaCTH CHCTEMBI
Wy(p) |
a) 1 6) W,(p) B) W,(p)

W3 ALER TE e W ip)= —"—"— W‘ra' = ——
R T B A P =W, ()

4. Tepenatoqnast pyHKIIAA MO OMKMOKE CHCTEMBI C HepeaToyHON QyHKIHEH IIPAMON YaCTH CHCTEMBI

Wilp)

Y W 19 W,(p) » w,(p
e " W=ty = LD
1+W ,(p) 1+W ,(p) 1-W,(p)
5. Tun 3BeHa ¢ NepeiaToIHoH QyHKIHEH
1
W(p)=
(P) 14+ Tp

a) uHTErpUpyomee; 6) 6e3bHEPIUOHHOE; B) HHEPLHOHHOE.
6. Tun 3BeHa ¢ MePeXOAHON XapaKTepUCTHKOM -

t
a) HETErpHUpyolee: 6) MHEPUHOHHOE: B) /b hepeHIHpyOmee; r) KoJebaTelbHoE.
7. O6mas nepenaroyHas QyHKIHA 3 3BEHbEB C NEPENATOYHBIMH byaxmuame Wi(p), Wa(p), Wa(p) ¢
HapaUlebHbIM COETMHEHUEM.

) W(p) =W, (p)+W,(p)+W,(p) © W(p)=W\(p)-W,(p)-W(p) &) W(p)=W (p)/Wy(p)/ W,y
8. TNepepatodnas hyHKIMS CUCTEMBI JUTA Xa(t)
%0

x(t)

1 Wlip}f

<Jr

X

e




W, (p)
1+ W (p)-W,(p)

S w,(p)
W 5y (17) = Wr : \ . I/V'
1+W,(p) ,(p)

5.2. IipoMexxyTO9HAA aTTECTANMA

W, (p)=

Bonpoce! K 3a4€Ty

1. O6mue cBe/icHHAS IO CHCTEMaM aBTOMATHHECKOTO ynpasnetns (CAY): CTPYKTypa, OCHOBHbIC
06BEKTHI X HATIPABJIEHMS HCCIIE0BaHMH; IPHHITHITEL yIpaBleHASL

2. I'padgeckoe npeCTaBICHUC CAY,; obparHas cBA3b U KOHTYp YIpaBICHH

3. Texumueckue CAY u ux KIaccu$puKaria

4. OnpcaHye THHEHHBIX THHAMHAYECKAX CHCTEM H THIIOBBIC JMHAMHYECKHE 3BEHbA

5. Coco6bl MAaTEMAaTHYECKOTO ONHCAHUA CAY: mubdepeHuuaIbHOC YPaBHEHHME, nepenaTogHas
$ysxmms

6. JIAHAMHIECKHE XapaKTEPUCTHKH CAY: uMIy/ibcHas U mepexoHas

7. YacroTHsle xapakTepuctakd CAY: aMIIIATYHAA X dazosas

R THIIOBBIC 3BEHbS U UX TMHAMUYECCKHE ¥ JACTOTHBIE XaPAKTCPHUCTAKH

9. CoeTMHEHNS 3BEHBEB: TIOCIEIOBATENLHOE, IAPATINENBHOE, C 0OpaTHOH CBA3BIO

10. 'pagudeckre mpeoOPa3OBAHHUS CXEM;

11. Ompenenenre THHAMHIECKUX K HaCTOTHBIX (TMHEHHBIX ¥ norapa)MUUECKHX) XapaKTEPHCTHK
CAY B pa30MKHYTOM H 3aMKHYTOM COCTOAHMAX

12. VeroitunBoctsh CAY 1 METOIBI €€ OICHKH

13. Kputepuu yCTORIHBOCTH anrebpanyecKue

14. KputepuH yCTOHIHBOCTH JaCTOTHBIC

15. Koppexuus CAY

16. 3anacel yCTOMYMBOCTH

17. Onenka yCTOMYHBOCTH 110 norapu()MIUYIECKHIM YaCTOTHBIM XapakTepUCTHKAM

18. VCTOWYHMBOCTD CHCTEM C 3aIIa3/(bIBAHACM.

19. Tlokasarenn kadecTsa paboTer CAY

20. J/ImHaMAYeCKHE [IOKA3aTeNH KaueCTBa IEPEXOHOTO nporecca

21. YacTOTHBIE IIOKA3aTEJM Kau9eCTBA

22. ABanmu3 TOYHOCTH PabOoThI CHCTEM, CPEIHAA KBaApaTHICCKad ommbKa CHCTEMBI, ACHCTBHE IIyMa
Ha BXOJE.

23. Buasl HenmuHEHHOCTER

24. MeTo 16! TapMOHHYECKOR M CTATHCTHYECKOH TMHCapH3ali

25. MaTteMaTH4ecKHe MOJIeH JUCKpeTHRIX CAY

26. Z-npeoGpa3oBaHue; [epeiaTouHble PYHKIIMH; PASHOCTHBIC YPABHCHH

27. TIpeobpazoBaHue HENPEPHIBHOTO CUTHATA B U poBoM

8. AHaIH3 TOYHOCTH ¥ ycToirauBocTH IMbposbx CAY

29. CuHTe3 ¥ NA(POBEIE KOPPEKTHPYIOIIHAE YCTPOHCTBA

30. Bazpl, XapakTePHCTHKH U TTapaMeTPBI ACH; HenpepHIBHEIE ¥ UMITYJIECHBIE CTAOMITH3ATOPEL
HanpsHKeHUH

31. CTaTHYecKHe, TAHAMAYECKHE ¥ dacToTHEIE XapakTepucTake ACH

32. Buapl, XapaKTCpHCTUKH B IapaMETPhI APY; CTpYKTYpPHEIE CXEMEI

33. CraTHuecKye, TMHAMAYECKHE ¥ JaCTOTHEIC XapaKTepucTikl APY

34. DIIeMEHTHI ¢ YIIPaBIIsieMbIM K03()QUIIMEHTOM NEPENat: YCHIUTEIH 1 aTTEHIOATOPBI

35. AMIHMTYHBIE ACTEKTOPHEI; 3JIEMCHTHI KOHTYpa YIIPaBICHHA B APY

36. Bu/sl, XxapakTepucTHKH | napamerpsl Al n OAITY; cTpyKTYpHBIE CXEMBI

37. DeMeHTEI ¢ YIIPaBIsIeMO# 9acTOTON CUTHANIA

38. YacToTHBIE M ()a30BbIC AETEKTOPHI; JMEMEHTBI KOHTYpa YIIPaBICHHA

39. CraTHuecKye, THHAMAYECKAE B YaCTOTHEIE XapakTepucTaky AITY u OAIIY

40. L{upopast peaTA3aiysi CACTEM aBTOMAaTHYECKOTr0 YNPABICHHAA B PATHOTEXHIHCCKHX
ycTpoiicTBax



41. DneMeHTHI ¢ TE(POBHIM YIPABICHAEM NapaMETPaMH
47. VicrioIp30BaHAe COBPEMEHHBIX IM(PPOBEIX anmapaTHO-IPOrPaAMMHBIX CPEACTB

5.3. CamocTrosiTeJbHas paboTa 0dy1aromerocs

3agannd s CPC (IloarotoBuTh pasBEPHYTHIC COOBIIEHHS IO CIIE/IYIOMUM BOIIPOCaM)

1. XapaxTepHCTHKH U MapaMeTphl CHCTEM ABTOMATMYECKOTrO YIIpaBiIeHHs B PATAOTEXHHICCKUX
yCTpOHCTBAX M CHCTEMaX

2. OnpepeneHHe XapaKTEPUCTAKA Pa30MKHYTOH CHCTEMbI aBTOMATHIECKOr0 pEryJIHPOBAHUS TIO
HyJISIM ¥ [TOJFOCaM TIepeJaTOuHON (PYHKIHH. ,

3. Onpenenenue mepeJaTouHOM QYHKIHH 3aMKHYTOH CHCTEMBI II0 niepe/iaToIHON QYHKIIHH
Pa30OMKHYTOH.

4. Oupe/ie/IeHAE IIEPEXOTHOR (GYHKUIAM CHCTEMBI.

5. OnpenencHue aMILTHTY THO-(a30BOM XapaKTEePUCTHKH CHCTEMEL ITO nepeaTouHol QYHKIMH.
6. TIOMCK ¥ IOCTPOSHHUS aCHMITTOTHYECKOH JIAYX.

7. Heo6X0MMMOE YCIIOBHE YCTOHIABOCTH 3aMKHYTOH CHCTEMBL

8. AnreGpanueckiii KpHTEPHH YCTOHTMBOCTH CHCTEM. MeTo/1 NOCTPOCHHAS OMNpeeUTENIEH.

9. Tloctpoenue roxorpada Halikpucra A1 CTATHIECKUX 1 aCTATAYECKUX CHCTEM M OTPEICIICHALC
yCTOHYHNBOCTH CHCTEMBL.

10. OnpezieteEAE JaCTOTHI CpeE3a U Pe30HAHCHOK 4acTOTHI CHCTEMBI 11O rojorpady HaiikpucTa.
11. OnpeneneHue YaCTOTHI CPE3a U PE30HAHCHOM YaCTOTEI CUCTEMBI 110 JIAUX.

12. OnpezieneHne yCTORYHBOCTA CHCTEMBI IO JIAUX.

13. ITorck 3amaca yCTOWYHBOCTH CHCTEMBI 110 ADX u JIAUX.

14. Bazsl, XapakTEpUCTHKH U MapaMeTphI ACH;

15. CTpyKTYpHBIE CX€Mbl HEIPEPLIBHBIX cTabMIM3aTOPOB HAIPMKCHAH

16. CTpyKTYpHBIE CXEMbI HMITYIBCHBIX cTabMIM3aTOPOB HANPKEHUH

17. CTaTHUeCKHE, THMHAMMYECKHE H 9aCTOTHBIE XapaKTCPHCTHKH ACH

18. XapakTepHCTHKH H NapaMETPBI APY

19. CtpykTypHEie cxemsl APY

20. DIeMEHTHI ¢ YIIpaByisieMbM K03 GuIEeHTOM Mepe/atu: yCHTUTCIH 1 aTTeHI0aTOPEI

21. AMIHTY/HBIE AETEKTOPEI H SIEMEHTBI KOHTYpa yIpaBlIeH!i B APY

22, CraTHdecKre, IMHAMHIECKHE W JaCTOTHBIE XapaKTePUCTUKH APY

23. Bujpl, XapakTepUCTHKH ¥ NapaMeTpPhl AITH

24. CtpykrypHbie cxembl AITH

25. DjIeMeHTHI ¢ YIPaBIIsIeMO YacTOTO} CHIHATA

26. YacTOTHBIE ACTEKTOPbI ¥ JIEMEHTHI KOHTYPa YIIpaB/ICHHA AITY

77. CtaTH4ecKue, TMHAMHYESCKHE H YaCTOTHBIC XapakTepUCTHKH AITH

28. Bugpl, XapaKTEPUCTHKHA ¥ ITAPaMETPhI OAITY

29. CpyxrypHsie cxemul QAT

30. da3oBble THCKPHMUHATOPHI M JIEMEHTBI KOHTYPa yIIPABJICHUA DAY

31. CTaTH4ecKhe, TMHAMHYECKHE B YaCTOTHBIE XapaKTePHCTHKH DOAITY

32. Verpoiictsa ¢ HHGPOBEIM YIPaBICHAEM [1apaMETpaMH B ACH

33. YcrpoiicTsa ¢ THPOBBIM yIPaBICHHEM apaMeTpaMH B APY

34. DneMeHTH ¢ IHQPOBHIM YIIPABJICHAEM IIapaMeTpaMH B AITY u ®AIH

35. 1 udposkle annapaTHO-TPOrPaMMHEIE CPEJICTBA B CHCTEMAX aBTOMAaTHYECKOTO YIIpaBlIeHUS A
crabunu3ayu

®ou oneHouHbX MaTepuanos (POM) uist mpoBe/ICHNs aTTeCTallii YPOBHA chopMUPOBAHHOCTH
KOMIICTEHITMH 0GyJaIOMUXCs [0 THCIHILTAHE OGOPMIIAETCS OTACTBHEM IOKYMEHTOM.



6. YAEBHO-METOJIUYECKOE ! UHO®OPMAIIMOHHOE OBECITEYEHHE
JACITANJIMHBI

6.1. Kanarootecne41€eHHOCTD

KuOepHETHKH [D1eKTPOHHBIH pecype] : 1aGopaTopHBIA
npaxtexym / H. H. Kopreesa ; Bnl'Y, 2013 —46¢.:
WL, TIB. WL, TaOJL.

[ HamMeHOBaHME JIUTEPATypLL: aBTOP, HA3BAHAC, BH T'on KHUTOOBECIIEYUEHHOCTD
H3[aHUA, W3/1aTENbCTBO U3IaHUA Hauuse B IEKTPOHHOM
_ 6ubmoteke Bial'yY
OcHoBHas IMTEparypa

1. TlerpoBa A.M. ABTOMATHYECKOE YIIPABICHHUE: 2010 http://znanium.com/catalog.ph
VyeGHoe mocoGue / A.M. ITerposa. - M.: dopym, p?bookinfo= 195454
2010.-240 c.; . ISBN 978-5-91134-418-4
3. I'nassipus, B.E. DneMeHTEl aBTOMATHICCKUX 2011 http://znanium.com/catalog.ph
ycrpoiicTs / ['nassIput B.E., I'massipun I'.B. - p7bookinfo-5568731.2.
Hosocu6.:HI'TY. 2011, - 130 c.: ISBN 978-5-7782-
1733-1
5. Kopreesa H. H. PaguoaBromMariKa 1 OCHOBBI 2013 | http://dspace.www1.vlsu.ru/bit

stream/123456789/2252/1/003
38.docx

JlononHuTeNbHAs THTEPaTypa

1. Mamsmmes, Y. B. ITpakiaaHbie CHCTEMBL
paJIHOaBTOMATHKH : y4eOHOe mocobue / W. B.
Maismmes, H. B. TNapumna ; FOXHbIH ¢enepanbHELH
YHHUBEPCHTET. - Pocros-Ha-J{ony ; Taranpor :
UsnarenscTBo FOXHOTO (eepalbHOr0 yHHBEPCHTCTA,
2020. - 90 c. - ISBN 978-5-9275-3586-6

2020

https://znanium.com/catalog/pr
oduct/1308415

2. Bacunskos, 10. B. MaTteMaTH4IeCcKoe
MOZIeTHpOBaHKe OOBEKTOB M CHCTEM ABTOMATHHIECKOI0
yIpaBieHH:: yaebHOe noco6ue / }O. B. Bacunskos, H.
H. Bacmiskosa. - Mocksa : Bonorza : Mudpa-
Wmxenepus, 2020. - 428 ¢. : uiL., tabn. — ISBN 978-5-
9729-0386-3

2020

https://znanium.com/catalog/pr
oduct/1167744

3. Apcenbes, I'. H. PagnoaBTomMaTuka : y4ebruk / T'.
H. Apcenses, C. H. 3amypyes. — 2-€ U31., nepepab. 1
non. — Mocksa : POPYM : UH®PA-M, 2020. —
592 ¢. — (Bricmee o6pa3oBaH}eE: Bakanaspuar). -
ISBN 978-5-8199-0823-5.

2020

hitps://znanium.com/catalog/pr
oduct/1089521

4. Bpatko, A. 1. ABTOMaTi3HpOBAHHEIE CHCTCMBI
VIIpaBJIeHUs H CBA3b: OCHOBBI JNIEKTPOCBSA3H yueOHOE
ocobue / AW Bparko. — Mocksa : UHOPA-M,
2021. — 329 c¢. — (Cpensee npodecCHOHATLHOE
o6pazopanue). — DOI 10.12737/ 1013017. - ISBN
978-5-16-014957-8

2021

https://znanium.com/catalog/pr
oduct/1013017

5. Ilymkapés. B.I1. PagroaBToMaThKa [PnexTpoBHBIH
pecype] : y4eOHO-METOAMIECKOE nocoGue / B.IL.
[ymxapés, J1.10. Ilenssu. — DMEKTPOH.IaH. — M. :
TYCYP (ToMcKuii rOCyAapCTBEHHBIH YHHBEPCHTET

CHCTEM YIIPaBIEHHS K PAJHO3IEKTPOHHKH), 2012, —
85 c.

2012

http://e.lanbook.com/books/ele
ment.php?pll_id=10893

6.2. Ilepnonuvyeckne H3JaHHA

PaguoTexXHUKA!




ParoTeXHHKA U 3JIEKTPOHHKA;
IIpu60ops! ¥ TEXHAKA SKCIEPUMEHTA;
Lindposast 06paboTKa CATHAIOB.

6.3. HaTtepHeT-pecypchl

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

https:[{e.lanbook.com[

7. MATEPHAJIBHO-TEXHAYECKOE OBECIIEYEHHE M CIAILIVHBI

Tl peanM3aiuy JaHHOH JHCIMILTMHBI HMEIOTCH crielMaTbHbIE TOMEINCHHs IS IPOBEICHHA:
NEKIMiA ¥ IPAKTHYeCKAX 3aHATHH — ay . 301-3 1 335-3 ¢ MyIBTHMEIMAHBIMEA CPEICTBAMHU;
IIPaKTAYECKHUX ¥ J1ab0paTOPHBIX paboT - KOMIIBIOTEPHBIE K1ACCHI 228-3 1 410-3 ¢ UCTIOTB30BAHUEM
JTHIIEH3HOHHOTO IIPOrPaMMHOT0 00eCICUCHUS Matlab/Simulink # Multisim.
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