MuHHCTEpPCTBO HAYKH U BbIcIIero oopasosanusi P®
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hamnpagsienune noaroToBku/cnenuaibHocTh: 13.04.02 DiieKTpoIHepreTKa H 3JIEKTPOTEXHHKA

HaunmeHoBaHue 06pa30BaTeJI])H0]71 IporpaMmali: 3JIeKTpOTeXHOJIOFI/I'l€CKI/l€ npoueccsbl 1 YCTAHOBKH €
CUCTEeMaMM NUTAHUA U YIIPABJCHUA

YpoBeHnb 00pa3oBaHusi: BbiclIee 00pa3oBaHMe - MaruCTpaTypa

®opma o0yuenusi: OuHas

PabGouyasi nporpaMmma IuCUUIIMHBI
ABTOMATHUYECKOE YIIPABJIEHUE
QJIEKTPOTEXHOJIOIT'MYECKUMHU YCTAHOBKAMHU

BJaok: Baok 1 «/Iucuuniaunsl (MoxyJim)»

YacTb 00pa3oBaTeIbHOM

Yacrsb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBIX OTHOIIEH Uil
MPOrPaMMBblL:

Ne IMCHUNJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.06

2 cemecTp - 4,
3 cemectp - 4,
BCero - 8

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

Yacos (Bcero) no yueoHomy
IJIAHY:

288 yaca

2 cemecTp - 32 yaca;
Jlekuuu 3 cemecTp - 16 yacos;
Bcero - 48 yaca

2 cemecTp - 16 yacos;
IIpakTnyeckue 3aHATHSA 3 cemecTp - 16 yacos;
Bcero - 32 yaca

2 cemecTp - 16 yacos;
JlaGopaTopHble pa6oThI 3 cemecTp - 16 yacos;
Bcero - 32 yaca

2 cemecTp - 2 yaca;
KoncyabTanuu 3 cemecTp - 2 yaca;
Bcero - 4 yaca

2 cemecTp - 77,5 yaca;
CamocTosiTesibHasi padoTa 3 cemectp - 93,5 yaca;
Bcero - 171,0 uac

B TOM uncJje Ha KII/KP He NMpeyCMOTPeHO YUeOHbIM IVIAHOM
WNHas koHTaKkTHasi padora NPOBOANTCS B PAMKAX YaCOB ayANTOPHBIX 3aHATHIA
BKJIIOYAS:

Konrpoabsnas pabora
JlaGopaTopHas padora

HpomemyTquaﬂ aTTrecrauud:

JK3amMeH 2 cemectp - 0,5 yaca;
JK3amMeH 3 cemectp - 0,5 yaca;
Bcero - 1,0 yac

Mocksa 2024
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1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI

Heanb

OCBOCHMSI JUMCHUIIJIUHBI.

U3y4eHUe

IMPUHIIMIIOB

IIOCTPOCHHUA, HCCICAOBAaHHUA U

MPOCKTUPOBAHUSI CHUCTEM aBTOMATHYECKOTO VYIPABJICHHUS JJIEKTPOTEXHOJOTMUECKUMHU YCTaHOBKaMU
(OTY) nns ux UCTOIL30BaHUS B TPOPECCHOHAIBHON JEATEIHLHOCTH.

33[[3‘11/1 AUCHHUIIIMHBI

- O3HaKOMJIEHHE C TPUHIIMIIAMU IOCTPOEHUS, CTPYKTYPOU U XapaKTEPUCTUKAMH CUCTEM
aBTOMaTHYeCcKOro ynpasieHusa OTY;
- [Ipuob6perenne npeacraBiaeHuit 00 0COOCHHOCTAX CTPYKTYpPBI CUCTEM yrpaBieHus OTY
pa3IMYHBIX BUJIOB, UCIIOJIb3YEMOM 3JIeMEHTHOU 0a3e, crienn(uKke perraeMpIx 3a1ad 1 MEeToaax
MCCJIEI0BAHMS, AaHAJIW3a U MOJIETIMPOBAHUS CUCTEM yripaBiieHust DTV ;

- [IpuoOperenue ymenus pa3padbareiBaTh KOHLIEIINIO CUCTEMBI ypaBienus 1Y, npuHumars u
000CHOBBIBAaTh TEXHUYECKHUE PEIICHUS TP pa3paboTke cucteM yrnpasieHuss OTY ¢ yueTroM UMEIOINXCs

YCJIOBUM M OIPAaHUYECHUH.

dopmupyembie y 00yJaronerocs KOMNeTeHIMH U 3alJIaHUPOBAHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCITUILIMHE, COOTHECEHHBIE C HHAMKATOPAMH A0CTUKEHUs KOMIIeTeHIIUIi

Koa n HanmMeHoBaHue
KOMIIETeHI{UH

Koa u HamMeHOBaHHe
HHAUKATOPA JOCTHKEHUSI
KOMIEeTeHINHI

3amiaHUpOBaHHbIE Pe3yIbTaThl 00y4eHuUsl

[TIK-1 Cnoco6en mpoBOIUTh
Hay4YHBIC UCCIIEIOBAHUS B
obnactu
3JIEKTPOTEXHOJIOTHICCKUX
MPOIIECCOB U YCTAHOBOK C
CHCTEMaMU MUTaHUA U
YIPaBJICHUS

NJI-3nk-1 JlemoncTpupyer
yYMEHUE NPOBOAUTH aHATIHU3 U
MOJIEJINPOBAHHE CUCTEM
AJIEKTPOIIUTAHUS U
ABTOMATHYCCKOI'O YIIPaBJICHUA
3JIEKTPO-TEXHOJIOIMYECKUX
YCTaHOBOK (KOMILJIEKCOB)

3HATH:
- [IpuHIMIIBI TOCTPOEHUS, CTPYKTYPY,
METO/Ibl aHAJIN3a U CUHTE3a CUCTEM
aBTOMaTuyeckoro ynpasyeHus JTVY.

YMETh:
- [IpumeHsaTh METOABI aHANIN3A U
MOJIEJTMPOBAHUS CUCTEM aBTOMAaTUYECKOTO
YIPaBIEHUS K PEIIEHUIO 3a1a4
MpoeCCUOHAILHON JESTENHHOCTH B
00J1aCTAX YyCTaHOBOK JAYTOBOTO,
IJ1a3MEHHOT0, JIEKTPOHHO-JIy4€BOTO,
JIa3€PHOT0 HArpeBa, pyAHOTEPMUUYECKUX
neyveil, ycTaHOBOK 3JIEKTPOIILIAKOBOIO
Hepenana;

- [IpuMeHsaTh METOIBI aHAIN3A U
MOJIEJIMPOBAHUS CUCTEM aBTOMAaTHYECKOTO
yIpaBiIeHUS K PELICHUIO 3aa4
npodecCHOHATBLHOM 1eATENTbHOCTH B
00J1acTsIX AJIEKTporeyeil CONpOTUBIICHMUS,
YCTaHOBOK MHAYKIIMOHHOTO U
JIURJIEKTPUYECKOTO HarpeBa.

[1K-3 CriocobeH npuHUMAaTh
ydacTue B pa3paboTke
MIPOEKTA CUCTEMBI
aBTOMATHYECKOTO
yIpaBiIeHUS
IJEKTPOTEXHOJIOTUYECKOM
YCTaHOBKOH (KOMILJIEKCOM)

N-1nk-3 emoHcTpupyeT
yMeHue pazpaboTaTh
KOHIICTIITUIO CHCTEMBI
ABTOMATHUYECKOTO yIIPaBJICHUS
AIEKTPO-TEXHOJIOTUYECKOMN
YCTaHOBKOH (KOMILIIEKCOM)

3HATh!
- CBoiicTBa 1 OCOOEHHOCTH YCTaHOBOK
JyrOBOT0, TIa3MEHHOT0, 3JIEKTPOHHO-
Jy94eBOTO, JTAa3€PHOTO HArpena,
PYAHOTEPMHUYECKUX Me€UYeH, YCTAHOBOK
AIIEKTPOILIAKOBOTO TIeperiaBa KaKk
00BEKTOB YIPABIEHUS U IOJXO/bI K
pa3paboTKe CUCTEM YIpaBICHUS
AJIEKTPOTEXHOJOTHUECKUMH YCTaHOBKAMHU
ATHX THUIIOB,

- CBOIiCTBa 1 OCOOCHHOCTH DIIEKTPOIIeUei
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Koa u HaumeHoBaHue Koa u HaumeHoBaHMe 3al'lJ'laHl/Ip0BaHHble PeE3yJabTaThl oﬁyqemm
KOMIIETCHIINH HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

COIIPOTHUBIICHUS, YCTAHOBOK
HHAYKIOUOHHOI'O U JUIBJICKTPHUYICCKOI'O
HarpeBa Kak 0ObEKTOB yIPaBJICHUS
MOAXOMbI K pa3pabOTKe CUCTEM
YIIPaBJICHUS 3JICKTPOTEXHOIOTUICCKHUMU
YCTaHOBKAaMH 3TUX THUIIOB.

YMETh:
- PazpaboTarh KOHLENIHIO CUCTEMBI
yIpaBiIeHUS 3JEKTPOTEXHOIOTHUECKON
YCTaHOBKOH (KOMIUIEKCOM) AYT'OBOTO,
IJIa3MEHHOT 0, JIEKTPOHHO-JIy4€BOTO,
JIa3epHOr0 HarpeBa, pyAHOTEPMHUYECKON
[1€4bl0, YCTAHOBKOMW AJIEKTPOIIJIAKOBOTO
NepeIUIaBa;

- PazpaboTtarh KOHIIETINIO CUCTEMBI
YIpaBJIEHUS 3JIEKTPOTEXHOIOIMUECKON
YCTaHOBKOH (KOMILJIEKCOM) PE3UCTUBHOTO,
MHAYKIIMOHHOTO, IUJIEKTPUUYECKOIO
Harpesa.

2. MECTO JUCIUILINHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JluctyiuiiHa OTHOCHUTCS K OCHOBHOW TPOQECCHOHAIBHOW 00pa3oBaTeNbHOW MpOrpaMMme
DJEeKTPOTEXHOJIOTUYECKUE IMPOLECChl M YCTAaHOBKM C CHCTEMaMM IUTaHWs M yIpaBieHus (nanee —
OIIOII), HampaBnenus mnoaArotoBku 13.04.02 DnekTposHepreTuka U AIIEKTPOTEXHUKA, YPOBEHb
00pa3oBaHUs: BBICIIEE 0Opa30BaHME - MATUCTPATypa.

TpebGoBaHMsI K BXOAHBIM 3HAHUSM U YMEHUSIM:

- 3HaTb OCHOBBI TEOPUN aBTOMATUYECKOTO YIIPABJICHUS

- 3HaThb OCHOBBI CHJIOBBIX U YIPABIISIIOIIMX allapaToB 3JIEKTPOTEXHOIOTMUECKUX YCTAHOBOK

- ymeTh I1onp30BaTbCs MPOrpaMMHBIMU CPEACTBAMU UMHUTALIMOHHOIO MOJCIIMPOBAHUS CUCTEM
YIIPABJICHUS

Pe3ynbpTarsl 00y4eHus, MojydeHHbIE TP OCBOEHUH JTUCIUIUIMHBI, HEOOXOIUMBI TIPU BBIITOJTHEHUN
BBIMTYCKHOM KBaJTU(UKALMOHHON PabOTHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpPyJI0eMKOCTh JUCHIUIUTMHBI COCTABIISIET 8 3a4€THBIX euHMII, 288 Jaca.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Pasesb1/TeMbl 8| a
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAINH 8| © | Jlex JIab | Ip A CeMECTDE aTTeCTalluu
o KIIP 'K HKKIT | TK p /KOHTPOITS
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 OCHOBHBIE IPUHIIHITBI 23 2 8 - 6 - - - - - 9 - Camocmosamenvnoe usyuenue
U TIOHSTHS meopemuueckozo mamepuana: Visyaenue
ABTOMATHYECKOTO JIOTIOJTHUTEJIBHOTO MaTepHaia o pasjieny
yIpaBJeHUs "OCHOBHBIC IPUHIIUIIBI U TTOHSITHS
AJIEKTPOTEXHOIOTHUECK aBTOMATHUYECKOTO yIPaBICHHUSI
HUMH YCTaHOBKAMHU 3JIEKTPOTEXHOJIOTMICCKIMU YCTAaHOBKAMU'"
1.1 OCHOBHBIE TIPUHIIUTIBI 23 8 - 6 - - - - - 9 - H3yuenue mamepuanos iumepamypHnuvix
U TIOHATHS UCHOYHUKOB:
aBTOMAaTHYECKOTO [1], 'naBa 1
YIpaBJICHUS [2], cTp. 660-663
ANEKTPOTEXHOJIOTHIECCK
UMH YCTaHOBKAMH
2 ABTOMaTHYECKOE 58 16 12 6 - - - - - 24 - IToozomoeka k nadopamopnoii pabome: J1ns
yIpaBlieHuE BBITIOJTHEH U 33/IaHUH 10 TabopaTopHOi paboTe
JNEKTPUUECKUMU "YucneHHOe MOJETHPOBAHNE CUCTEMBI
rneyaMu JIByXTIO3UIIHOHHOTO PETYIHUPOBAHUS
COMPOTHUBJICHUS TEeMIEePaTypPhl JEKTPOIICYH COMPOTHBIICHHS"
2.1 ABTOMAaTHYECKOE 58 16 12 6 - - - - - 24 - HEO0XOIUMO TIPEABAPUTEIHHO POPadOTATh
yIpaBJjeHuE onrcanue 1abopaTopHOi pabOThI, OCHOBHIBASICH
3IEKTPUYECKUMU Ha U3YYE€HHOM B pazjiene "ABTOMAaTUYECKOE
eYaMu YIOpaBJICHUE PICKTPHUCCKUMHE ITEIaMU
COTIPOTHUBJICHUS COTIPOTHUBIICHUS" MaTepHae.

Iloozomogka K 1adopamoproii pavome: JIns
BEITIOJTHEHUS 3aJJaHUI TI0 JIA00OPaTOpHOU paboTe
"DKCnepUMEHTAIbHOE HUCCIE0BAHUE CUCTEMBI
HEINIPEPBIBHOTO PETYJIIMPOBAHUS TEMIIEPATYPBI
AJIEKTPOTICUN COTPOTUBIIEHUS" HEOOXOIUMO
MIpeIBApUTENILHO MPOPadOTaTh ONMCAHUE
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11ab0paTopHON pabOThI, OCHOBBIBAsICh Ha
U3Yy4eHHOM B paszene "ABTomMaTnieckoe
yIIpaBJeHUE dIIEKTPHYECKUMU [IeUaMH
COTIPOTHBIICHIS" MaTepHae.

Iloozomoeka K nabopamopnoii pavome: J1iist
BEITIOJTHEHHS 3aJaHUH TI0 JIAbopaTopHOit padoTe
"HccnemoBaHne CHCTEMBI HETIPEPHIBHOTO
PETYIHPOBAHUS TEMIIEPATYPBI HIICKTPOIICUH
COIIPOTHUBIICHHSI METOZOM UMHTAlHOHHOTO
MOJIETIMPOBaHuUs" HEOOXOIUMO MPEBAPUTEILHO
npopaboTarh onucaHue J1abopaTopHoil paboThl,
OCHOBBIBAsICh Ha U3yYCHHOM B pa3zene

" ABTOMaTHUYECKOE yNpaBICHNUE
NEKTPUYECKIMHU TIeYaMH COTIPOTUBIICHUS'
MaTepHaie.

Camocmoamenvhoe usyuenue
meopemuyueckoz0 mamepuana: Vzyaenne
JIOTIOTHUTENBHOTO MaTepHaia o pa3zieiny
" ABTOMaTHUYECKOE yIpaBICHHUE
NEKTPUUECKUMH NI€YaMH COTIPOTHBIICHUS'
H3yuenue mamepuanog 1umepamypHbix
UCMOYHUKOG:

Al

U

[1], TnaBa 9
[3], cTp. 4-53
[4], cTp. 4-53
[7], PaboTbr Ne 6.1, 6.2
[8], Pabota Ne 9

3 ABTOMaTHYECKOE 27 11 Iloozomoska k nadopamopnoii pabome: J1ns
yIpaBJICHUE BEITIOJTHEHUS 3aJaHU TI0 JTAO0OpaTOpHOU paboTe
yCTaHOBKaMH "UncieHHoe MOJCTUPOBAHNE CHCTEMBI
WHIYKITHOHHOTO H aBTOMATHYECKOTO PETYITHPOBAHMS MOIITHOCTH
JU3JICKTPUIECKOTO WHAYKIHOHHON TUTEIFHOHN MeYn
Harpesa MIPOMBINICHHOH YacTOTHI" HEOOXO MO
3.1 ABTOMaTHUYECKOE 27 11 MpeIBapUTENLHO MPOPadOTaTh ONMCAHUE
yhpaBlieHuE nabopaTopHOH pabOThI, OCHOBHIBASICH HA
YCTaHOBKaMH M3YYCHHOM B pazjene "ABToMaTHIeCKOe
HHIYKITHOHHOTO U yIpaBJIeHHUE YCTAHOBKAMH WHIYKI[HOHHOTO M
JIURJIEKTPUUECKOTO JIUDJIEKTPUIECKOTO Harpesa' Matepuae.
Harpesa CamocmoamensHoe usyuenue




meopemuueck02o mamepuana: VIsyaenue
JIOTIOJIHUTENBHOTO MaTepuaa 1o pasjery
"ABTOMaTHYECKOE yIIPABICHUE YCTAHOBKAMU
HHAYKIIMOHHOTO ¥ JM3JIEKTPHUIECKOro Harpena'
H3yuenue mamepuanog 1umepamypnoix
UCIOYHUKOG:

[1], TmaBa 12
[5], cTp. 4-61
[8], PaGota Ne 10

OKk3aMeH 36.0 - - - 0.5 - 335
Bcero 3a cemecTp 144.0 32 16 16 0.5 44 335
Hroro 3a cemecTp 144.0 32 16 16 0.5 775
4 ABTOMaTHYECKOE 60 8 12 | 10 - 30 - Iloozomoseka k nadbopamopnoi pabome: Jlns
yIpaBJeHuE BBIMOJTHEH U 33JJaHUH TI0 JTaAO0OpaTOpHOU padboTe
YCTaHOBKAMH JAyTOBOIO "HccnenoBaHue 3J1€KTPOMEXaHUIECKOTO
Harpesa, perynisaTopa MOIIHOCTH AYyTOBOM
PYIHOTEpMUYECKUMHU CTaJICTNIaBIIIHOW TIEYH METOJIOM YHCIICHHOTO
TeYaMy U yCTAaHOBKAMHU MOJICTUPOBAHIA" HEOOXOAMMO TPEIBAPUTEIHEHO
3JEKTPOIIIAKOBOTO MpopadoTaTh ONMUCAHKE JTAOOPATOPHOU PabOTHI,
neperuiaBa OCHOBBIBAsICh Ha U3yYCHHOM B pasieie
4.1 ABTOMaTHUYECKOE 60 8 12 | 10 - 30 - "ABTOMaTHYECKOE YIIPABICHUE YCTAHOBKAMU
yIpaBJICHUE JIyrOBOT'O HarpeBa, pyAHOTEPMHYECKUMHU
YCTaHOBKaMH JIyTOBOTO reyaMy M yCTAHOBKAMH AJIEKTPOLILIAKOBOTO
Harpesa, nepermasa’ Marepuae.
PYIHOTEPMUYECKIMHU Ilodzomoeka K nadbopamopnoit padome: Jlns
neyaMu M yCTaHOBKaMH BBITIOJTHEHHS 33/1aHUH 110 JTabopaTopHOi padboTe
JIEKTPOIIIAKOBOTO "YucneHHOe MOAETHPOBAHNE HCIIOTHUTEIHHOTO
neperuiaBa ANEKTPOIPUBO/IA TIOCTOSTHHOTO TOKA"

HEO0XOIUMO TIpeABAPUTEIHHO TPOpadoTaTh
OTHCaHue JTadoPaTOPHON pabOTHI, OCHOBEIBASICh
Ha U3YYE€HHOM B pazjiene "ABTOMAaTHYECKOE
YIpaBJIeHUE YCTAHOBKAaMU AYTOBOI'O Harpesa,
PYIHOTEPMHUYECKUMHU ITEYaMHU ¥ YCTAHOBKAMU
3JIEKTPOIIIJIAKOBOTO MeperuiaBa’ MaTepuane.
Camocmoamensroe usyuenue
meopemuyeckozo mamepuana: VI3yaenue
JIOTIOJTHUTEIFHOTO MaTepuana 1o pa3aeny

" ABTOMaTHYECKOE yIIPaBICHUE YCTAHOBKAMHU
JIyTOBOTO HArpeBa, PYAHOTEPMHUUCCKIUMH
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Me4aMu U yCTaHOBKAaMHU JJIEKTPOIIAKOBOTO
neperiaBa"

H3yuenue mamepuanog aumepamypHsix
UCHOYHUKOB:

[1], pa3mensr 15.1-15.6, 15.8, 17.1-17.3, 17.5,
17.6,17.9, 18.1-18.3

[6], cTp. 4-61
[8], PaGoter Ne 11, 12
[9], cp. 3-27
5 ABTOMaTHYECKOC 28 16 Iloozomoeka Kk nadopamopnoii pabome: J1ns
yIpaBJeHuE BBIMOJIHEH U 33JaHHUH TI0 JIaAOOpaTOpHOU padboTe
TIa3MEHHBIMU "YucneHHOe MOJETHPOBAHUE PETryINPYeMOro
TEXHOJOTHYCCKUMU HCTOYHHKA ITOCTOSIHHOTO TOKa" HeO6XO[[I/IMO
yCTaHOBKaMHU Npe/IBapUTENIHHO POpaboTaTh ONMUcaHKe
5.1 ABTOMaTHueCKOE 28 16 71ab0paTOpHO pabOThI, OCHOBBIBAsICh Ha
yIpaBieHUe H3YyYEHHOM B paszene "ABToMaTHIecKoe
TUIA3MEHHBIMH yIpaBJeHUE TUIA3MEHHBIMH TEXHOJIOTHIECKUMHI
TEXHOJIOTUYECKIMHU ycTaHOBKaMH'" Matepuare.
yCTaHOBKaMH Camocmoamenvhoe usyuenue
meopemuyueckozo mamepuana: Vzyaenne
JIOTIOJTHUTENBHOTO MaTepHaa o paszierny
" ABTOMaTH4YECKOE yIPaBIeHNUE TIIa3MECHHBIMH
TEXHOJIOTHYECKUMH YCTaHOBKaMH"
H3yuenue mamepuanog 1umepamypHsix
UCHIOUHUKOB:
[1], paznenst 20.1-20.3, 21.3-21.4
[8], PabGoTta Ne 13
6 ABTOMaTHuECKOE 20 14 Camocmosamenvnoe usyuenue
yIpaBJIeHUE meopemuyueckozo mamepuana: VIzyaenne
3JIEKTPOHHO-ITy4€BBIMHU JIOTIOJTHUTENBHOTO MaTepHaa o paszierny
1 JTa3epHBIMU " ABTOMaTHYECKOE yIpaBJIeHUE ICKTPOHHO-
TEXHOJIOTUYECKIMHU JIy4EBBIMH U JIa3€pHBIMH TEXHOJIIOTHYECKUMHU
YCTaHOBKAMH ycraHoBkamu"
6.1 ABTOMaTHUECKOE 20 14 H3yuenue mamepuanog 1umepamypHsix
yIpaBJIeHUE UCHOYHUKOB:

3JIEKTPOHHO-1Y4€BbIMU
U J1a3€pHBIMU
TEXHOJIOTUYECKUMU
YCTaHOBKaMH

[1], pazmensr 19.1, 19.2, 19.4




OKk3aMeH 36.0 - - - - 2 - - 0.5 - 335
Bcero 3a cemecTp 144.0 16 16 16 - 2 - - 0.5 60 335
Hroro 3a cemecTp 144.0 16 16 16 2 - 0.5 93.5

HUTOro 288.0 - 48 32 32 4 - 1.0 171.0

Ipumeuanue: Jlex — nexuuu; JIab — naboparopusie padboTsl; [Ip — npaktudeckue 3ausatust; KIIP — aynuTopHble KOHCYIBTALUHU IO KYPCOBBIM
npoektam/padoram; MKKII — unauBuayansHbie KOHCYIbTAIIMU 0 KYpPCOBBIM IpoekTam/padoram; ['K- rpymmnoBsie KOHCYIbTAIUU 110 pa3aesaam
muctumuinael, CP — camocrositenbHas pabota crynenrta; MKP — unast konraktHas padota; TK — Texynuit koHTpoiis; [TA — npoMexyrodHas

aTTcCTanuAa




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. OcHosHble npuHYUNbL U NOHAMUSA ABIMOMAMUYECKO20 VIPABNEHUSL
NEKMPOMEXHOLOUUECKUMU YCIAHOBKAMU

1.1. OcHOBHBIE IPUHLIMIIBI U TIOHATUS aBTOMAaTUYECKOIO YIIPABICHUS
3JIEKTPOTEXHOJIOTHYECKUMHU YCTaHOBKaMHU

OOmue TOHATHS  aBTOMATHUYECKOI'O  yIpaBieHUs. ABTOMAaTHYECKOE  PETYIHpPOBAaHHUE.
O06o0menHas (pyHKIIMOHAIbHAS CXeMa CHCTeMbl aBToMaTudeckoro perynupoBanust (CAP): oObekT
yIpaBJIeHUs, perynupyomniee (BIUYUCIUTENFHOE) YCTPOWCTBO, HCHOJIHHUTEIBHOE YCTPOWCTBO,
3aJ]aTYMK, JAaTYUMK OOpPaTHON CBSI3U. YIPaBIIAIOLIME U BO3MYIIAIONINE BO3ACUCTBUS. Y CTOMUNBOCTh
cucreM. llepexomHbie MpoIecchl B CHCTEMax YIpaBlICHUs (arepuoaAnyYecKre U KojieOaTebHbIE).
[Toka3arenu kadyecTBa PEryJIMpOBaHUsS: BPEMs PEryJIMpOBaHUs, KOJeOaTeIbHOCTh, OTHOCUTEIIBHOE
nepeperyiupoBanue. CraTuueckas OImMOKa.. ABTOMAaTHYECKOE PETYIUPOBAHHE IO KOCBEHHBIM
napamerpam. OOmue mnoaxonsl. Ilpumep perynupoBaHuss 1O KOCBEHHBIM IapaMeTpam:
cTa0MIM3anusl TeMIEpaTypbl HUTH OCAKICHUS B YCTAaHOBKE MOAMTHOTO padUHHPOBAHUS PEAKHX
METaJUIOB..

2. Asmomamuyeckoe ynpdaejeHue 3J1eKmpudeCKumu nevdmu CoOonpomueieHuAd

2.1. ABTOMaTu4ecKoe yrnpaBlIeHUE FIEKTPUUECKUMHU I1€4aMU COIIPOTUBIICHUS

CucreMbl aBTOMAaTHYECKOTO pEryJIMpOBaHUS TEMIEpAaTyphbl 3JEKTPONEYeld CONMpPOTHUBICHUS
(OIIC). CucreMbl ABYXMO3UIIMOHHOTO PETYJIMPOBAHHUS TEMIEPAaTypbl, HUX JAUHAMUYECKUE
XapaKTEPUCTHKH, 3aBUCHMOCTh AMIUIUTYAbI M YacTOTHl KOJICOAHWH TeMIepaTrypbl OT LIMPUHBI
NEeTJIN THCTEpEe3Uca PEJIEMHOro 3JIEMEHTa U MHEPLUMOHHOCTH JaTdyvKa Temieparypbl. CHCTeMbl
HENPEpPBhIBHOTO  (KBAa3HMHENPEPHIBHOTO) PETYJIMPOBaHUsS TeMIleparypbl. Pa3nuuHble 3aKOHbI
perynupoBanus (I1-, I1IH-, [TN/I-), BnusiHue 3akoHA PETyIUPOBAaHUS U HACTPOEK PETYNIATOpa Ha
XapakTep MEepPeXOJHOr0 Ipolecca U KauyecTBO PEryIMpOBaHUS, BKIIIOYAsh CTaTUYECKYIO OLIMOKY.
Pexomennauun no Hactporike IIM- u IIU/I-perynaropos. MaremMaruueckoe ONMCAHUE HIIEMEHTOB
CAP Ttemneparypbsl: oObekta ympasinenus (OIIC), patuumka TemmepaTypbl, THPHCTOPHOIO
peryisTopa HampsbkeHHs. OKclepuMeHTalbHoe ompeneneHue mapamerpoB JIIC kak oObekta
ynpasieHus: kKodhduimenTa ycuiaeHus, MOCTOSHHOW BpeMeHH.. OCOOCHHOCTH peryIupOBaHUS
TEeMIepaTypbl B MHOTIO30HHBIX Ie4ax.. OOocCHOBaHME BBIOOpa MecCTa YCTaHOBKM JaTyMKa
TEMIIEpaTyphl B [1€YaX C MPEUMYIIECTBEHHO M3JIy4aTEIbHBIM U NIPEUMYIIIECTBEHHO KOHBEKTHBHBIM
Ter1000MeHOM.. OCOOEHHOCTH  pPErylMpOBaHUS  TEMIIEpaTypbl B  BBICOKOTEMIIEPATYPHBIX
BakyyMHbIX OIIC. HeoOXxoauMoCTh peryinpoBaHMsl TEMIEPATypbl MO KOCBEHHBIM IapamMeTpam.
Bo3MO>XHBIE KOCBEHHBIE ITapaMETPhl PETYIUPOBAHUS TEMIIEPATYpPHI.. FICIIOJHUTENBHBIE YCTPONCTBA
CHUCTEM HENPEPBIBHOIO DPETYIMPOBAHUS TEMIIEPATypbl. THUPHUCTOPHBIE PETYISTOPHI HANPSHKCHUS.
da3ouMnyiIbCHOE M HU3KOYACTOTHOE HIMPOTHO-UMMYJIbCHOE ympanieHue. Koadouiment
MOIIIHOCTH TpHU (Ha30MMIYJICHOM M HHU3KOYACTOTHOM IIMPOTHO-UMITYJIbCHOM PETYJIUPOBAHUH.
Bausiaue cnocoba ympaBneHus ((ha3oMMIyJIbCHOE WM IIUPOTHO-UMITYJIBCHOE) Ha TOYHOCTb
PETrYIMPOBAHMS U SHEPIeTUYECKHUE MTOKA3ATENN MEYHON YCTaHOBKHA. OTrpaHUYEeHUS 110 TPUMEHEHHUIO
HIMPOTHO-UMITYJIBCHOTO peryinpoBanus B 3aBucumoctu ot tuna JIIC. [1yTu noBbleHns kauecTsa
ANEKTPOIHEPIUH NPY HIUPOTHO-UMITYJIECHOM PETYIUPOBAHMH. .

3. Asmomamuueckoe ynpasienue yCmaHosKamu quVKquHHOZO u duaﬂekmpuquKozo Hazcpeesa

3.1. ABTOMaTHUYECKOE YIpaBIeHUE YCTAaHOBKAMU MHAYKIIMOHHOTO U JUAJIEKTPHUUECKOro Harpena
YCTaHOBKM  MHAYKIIMOHHOIO  HarpeBa (MHAYKIMOHHBIE IpeoOpa3oBaTeNd  SHEPIHH).
VYrpapnsdoomye 1 BO3MYLIAIOUIME BO3ACHCTBUS B WHAYKLIHMOHHBIX IpeoOpa3oBaTessix SHEPrHH.
VcnosHUTENBHBIE YCTPOMCTBA CHCTEM YIPABICHUS YCTAHOBKAMM HWHAYKLIMOHHOIO Harpesa.
Perynupyemble  TpaHcpopmaTopbl, IpeoOpa3oBaTead  YacTOThl, JIAMIIOBBIE T'€HEPaTOPHI,
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KOHJCHCATOpHbIE  Oarapen  HM3MEHSEMOW  eMKOCTH, MX  MaTeMaTH4eCcKoe  ONHCAHWE..
ABTOMAaTHYECKOE YIPABICHUE MHIYKIIMOHHBIMH THTEIBHBIMH TI€YaMH MPOMBIIUICHHONW YacTOTHI.
OyHKIMOHANBHAST CXEMa CHCTeMbl ymnpaBiieHus. [loAcHcTeMbl peryJupoOBaHUS — PEKUMA
(MomHOCTH), KO3 dHIIMEeHTa MOIIHOCTH M peXuMa cCUMMeTpupoBaHus. KoopauHarus paboTh
nojacucreM. ABTOKoJeOaHUS B cucteme, cHnocoObl WX mnpenorBpamieHus.. OcoOeHHOCTH
ABTOMATHYECKOTO  yIPABJICHUS HMHIYKIMOHHBIMH KaHAIBHBIMUA TICYaMH, WHIYKIIHOHHBIMHU
TUTEIILHBIMY [T€YaMH¥ MMOBBIIIEHHOW YaCTOThI, MHAYKIIMOHHBIMUA HArPEBATEIHHBIMU YCTAHOBKAMU. .

4. Asmomamuueckoe ynpasierHue YCmano8Kamu dyeoeoeo Hazepesda, pydnomepmuuecxwwu
nevamu u yCmaHo6KAMU 31eKmpoutliliadKkoe020 nepenjiasa

4.1. ABTOMaTHM4ecKoe ynpaBiIeHUE YCTAHOBKAaMH JIyTOBOI'O HarpeBa, pyJHOTEPMUYECKUMHU
[I€4aM{ U yCTAaHOBKAaMU 3JIEKTPOILLIIAKOBOTO MEpeIiaBa

OnexkTpuyeckas Ayra Kak oObeKT ynpaieHMs. PacnpeneneHue moreHuuana 1o JUIMHE AYTH,
BOJIbTaMIIepHas xapakrepuctika (BAX) gyru moctostHHOTO TOKa. YCTOMUMBOCTH Ayru. CriocoObl
peryiaupoBaHus Toka Ayrd. TpeOoBaHMsS K HCTOUYHUKY NUTaHUS AYTOBOW YCTaHOBKM, CIIOCOOBI
dbopMHUpOBaHMS KPYTOMAJAIONIEH XapaKTepUCTUKH HCTOuHUKa. JuHammueckune BAX nayr
IIEPEMEHHOI0 TOKA IPU Pa3IUYHBIX YCJIOBMSX TEIIOOTAAauu.. CHCTEMBl YNpaBIEHHsS AYTOBBIMHU
craieriaBwibHbiMH  nedamu  (JCII) nepemeHHoro  Toka.  DJEKTpOMEXaHUYECKUE U
JIEKTPOTHJIPABIMYECKUE PETYIATOPBl, UX (DYHKIMOHAJIBHBIE M CTPYKTYPHBIE CXEMBbl, OCHOBHBIE
XapaKTEepUCTHKH. BBIOOp 3amaHWil perynsiTopoB Ui Pa3IUYHBIX CTaJAWNd TEXHOJOTHYECKOTO
nponecca. /lo3aropel s3Hepruu. CrnocoObl HACHTUDUKALMY CTaUU IJIaBKU. ABTOMAaTU3UPOBAHHbIE
cucTteMbl ymnpasiieHus TexHosorudeckuM rmpormeccoM JICIL.. OcobGeHHOCTH CHCTEM YIpaBleHUs
JyTOBBIMU CTAJICIUIABWJIBHBIMHM II€4aMHU IIOCTOSHHOTO TOKa. CTpPYKTypa, OCHOBHBIE CBOICTBA..
Cucremsl ynpaieHust pynHorepmuueckumu nedamu (PTII). OcobGennoctu PTII xak oOBbexkToB
ynpasienus. Ctpykrypa cucremsl ynpasieHus PTII. @axtopsl, Bnustonie Ha 3¢((eKTHBHOCTD
PTII. ABroMaTu3upoOBaHHBIE CUCTEMBI YIPABIECHUS U CUCTEMBI MOAJIEPKKH MPUHATUS PELLIECHUS B
PTII.. Cucrembl ynpaBieHus BakyyMHbIMH ayroBeiMu mnedamu (BJIIT). BJIT kak oOBekT
ynpasieHus. OcOOEHHOCTH AYTH, ropsiied Ha mapax Meramia B Bakyyme. CTpyKTypa CUCTEMBI
ynpasinenuss BJIII, ocHOBHBIE KaHallbl yNpaBJIEHUS M CHOCOOBI KOPPEKIUH. ABTOMAaTHYECKOE
pacrio3HaBaHUE aBApUWHBIX PEKUMOB — OOKOBBIX JIyr U OO0beMHOW wHoHM3anUU.. CHCTEMBI
yIpaBJIEHUs] yCTaHOBKaMM 3JekTponutakoBoro nepemnana (D). Yceranoska DIIIT kak oObekT
ynpasieHus. Perynupyemble TEXHOIOTMUECKHE MapaMeTpbl — MaccoBasi CKOPOCTh IeperiaBa U
3ary0JeHne pacxoayeMoro 3JeKTpoja B IUIaK. AJTOPUTMBI PETryJIUPOBAHHS 3THUX BEJIUYHH.
VYnpasnsoomuye 1 Bo3myulatomue Bozaerctusa B DI, cTpykTypa U OCHOBHBIE XapaKTEpUCTUKU
CUCTEMBI..

5. Asmomamuueckoe ynpasieHue nia3meHHbIMU MEXHOI02UYEeCKUMU YCINAHO8KAMU

5.1. ABTOMaTH4YECKOE YIIPaBICHUE MIIa3MEHHBIMU TEXHOJIOTHYECKUMHU YCTaHOBKAaMU

Vmpasnsemble cuctembl anekrponutanus (YCOII) nyroswix mma3morpoHoB. TpeboBaHus k
XapaKTEepUCTHUKE MCTOYHMKA INUTaHMs, CTPYKTypa M OCHOBHbIe cBoiictBa YCOII mnazMmorpoHna.
Y CTONYMBOCTh IUIA3MEHHOM NYTH. 3aKUTaHME IIa3MEHHOW IyrM W 3aluTa OT NepeHanpsHKeHUN
npu OTKI0YeHHH. OCOOCHHOCTH YIpaBJIEHUS] BAKYyMHBIMHM IUIa3MEHHBIMH T€4YaMH C TIOJBIM
KaTo/I0M: BOJIbTaMIIEpHasi XapaKTepUCTUKA pa3psaa ¢ MOJIbIM KaTolI0M, TpeOOBaHUS K UCTOYHUKAM
MIATaHUA..

6. Asmomamuueckoe ynpaeierue 31eKmpOHRHO-IY4e6biMU U TA3EPHBIMU MEXHOI02UYECKUMU
yCMAHOBKAMU
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6.1. ABTOMaTH4eCcKO€E YIpaBIE€HUE AIEKTPOHHO-TYYEBbIMU U JIA3€PHBIMU TEXHOJIOTHYECKUMU
YCTaHOBKaMH

CocraB (moacucreMsl) cucteMmbl ynpapieHus OJIY. XapakTepUCTUKM JIEKTPOHHBIX IYILIEK.
Cucrembl anonHoro nutanusi JIY. PerynupoBanue MOIIHOCTH 3JEKTPOHHOrO nydka B DJIY mis
IUIABKU U HAHECEHHUs IOKPBITHM. PeryimpoBaHue MOLIHOCTU 3J€KTpOHHOro mnyuka B OJIY mus
CBapKH M pa3MepHoOi o00paboTku. DOKyCHpOBKa, OTKJIOHEHHE TIy4yka, pasBeprka B OJIVY.
VYnpaBieHue TEXHOJIOTHYECKUMHU mapamerpamu B DJIY (mpumep — crabwin3anusi TOJIIWHBI
MOKPBITUSI, HAHOCUMOTO Ha IMOJIMMEPHBIA PYJIOHHBIM Marepualn). 3aadyd U COCTaB CHUCTEM
yIpaBJIEHUS JIa3EpPHbIMUA TEXHOJIOTMUYECKUMH YCTAHOBKAMH. .

3.3. Tembl NpaKTHYECKUX 3AHATHI
1. UccnenoBanue 31€KTPOMEXAHUUECKUX U AIEKTPOTUIPABINYECKUX PETYISATOPOB MOIIHOCTH
JyTOBBIX CTAJICIUIABUIIbHBIX IIE€UEH;
2. Ilpumep peryaupoBaHus TEXHOJIOIMUECKOT0 TapaMeTpa B AJIEKTPOHHO-TY4eBOM
ycraHoBke. CTaOuUIM3alyst TOJIIIKUHBI HOKPBITUS, HAHOCUMOTO Ha PYJIOHHBIN MaTepual;
3. YcroitunBoCTh I1a3MEHHOU AYTU. BiusiHue mysbcanuii BBIIPSIMIEHHOTO HaPSDKEHUS
npeoOpa3oBatelis Ha yCTOHUMBOCTh IIa3MEHHOM 1yTH;
4. MeTo/pl aHaliM3a U CHHTE3a CUCTEM aBTOMATHYECKOTO yrpasienus TV
5. BriOop mapaMeTpa peryiupoBaHus B 1yroBoi cTajenaaBHIbHON Ieun;
6. UccrnenoBanue cucTeMsbl ypaBiIeHUs BAKYYMHOH 1yroBOM reuu;
7. ICTOYHUKHY NUTaHMsI {yTOBBIX IJIa3MOTPOHOB;
8. MccnenoBanue BIUSHUS MOCIE10BATEIbHON KOPPEKIUMHU U 3aKOHA PETYJINPOBAHUS Ha
YCTOMYMBOCTB, TOYHOCTb U KAYECTBO PEryJIUPOBAHUS CUCTEMBI aBTOMATUYECKOTO
yIpaBJICHUS;
9. IH1yKIIMOHHBIN Tpeobpa3oBaTesb SHEPIHH Kak OOBEKT YIPaBICHUS;
10. Micnonb3oBaHNE KOMITBIOTEPHBIX METOJI0B CTPYKTYPHOI'O MOJICIIMPOBAHUS JJIsl aHAJIM3a U
CHUHTE3a CUCTEM aBTOMAaTHUYECKOTo yrpasieHusa OTY;
11. CoctaBnenue MOJENN ANEKTPUUECKON MeYH COPOTUBIEHUS KaK 00BbEKTa YIIpaBJICHHUS;
12. UnenTudukanus 31eKTpOTEXHOJIOTHYECKON YCTaHOBKHU KaK 00bEKTa YIPaBICHMUS;
13. Cuctembl aBTOMAaTUYECKOTO YIIPABJIEHNS YCTAHOBOK MHAYKIIMOHHOI'O HAarpeBa;
14. Crioco0sl perynpoBaHus 3JIEKTPUUIECKOTO PEXUMa IyTOBOM YCTAHOBKH;
15. CBoiicTBa 3J€KTPUUECKOM 1yTH KaK 00bEKTa yIpaBICHUS;
16. OCHOBHBIE NOHATHUSA U CTPYKTYPA CUCTEMBI aBTOMAaTHUECKOTO YITPABJICHHUS.

3.4. TeMbl 1a00paTOPHBIX padoT
1. UccrnenoBanne 31€KTPOMEXaHNIECKOTO PEryIsSTOpPa MOIIHOCTH JYTOBOM CTaleIIaBUIIbHOM
YU METOJIOM YHCICHHOTO MO/IEIMPOBAHUS;
2. YucneHHOE MOAETUPOBAHNE PETYINPYEMOTO UCTOYHHUKA MTOCTOSTHHOTO TOKa,
3. UucneHHoe MO/IEIMPOBAHUE HCTIOIHUTEIBHOTO 3JIEKTPONPUBO/IA IIOCTOSHHOTO TOKA;
4. UccnenoBaHue CHCTEM aBTOMATHUYECKOTO YIIPABJICHHUS YCTAHOBOK 3JIEKTPOIIIIIAKOBOTO
NepeIruIaBa;
5. VccnemoBaHne CHCTEMBI HETIPEPHIBHOTO PETYIMPOBAHKS TEMIIEPATYPhI AJIEKTPOTICYH
COIIPOTHUBIIEHUS] METOJIOM UMUTALIMOHHOTO MOJIEIIMPOBAHUS;
6. DKCIIEpUMEHTAIBHOE UCCIIEOBAHUE CUCTEMBI HEMTPEPHIBHOTO PETYITHMPOBAHUS
TEMIIepaTypbl JIEKTPOIIEYH CONPOTUBIICHUS;
7. UucneHHOE MO/ICTTMPOBAHNE CHCTEMBI aBTOMAaTHUECKOTO PETYIHPOBAHUS MOITHOCTH
WHIYKIIMOHHOW TUTeJIbHOW MeUr MPOMBIIIIJIEHHOW YaCTOTHI;
8. UncieHHOe MOJIETMPOBAHUE CUCTEMBI IBYXTIO3UIIMOHHOTO PETYIUPOBAHHS TEMITEPATYPHI
AIIEKTPOINEYU COMPOTUBIICHHUS.
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3.5 Koncyabranumn

3.6 TemaTnka KypcoBBIX IPOEKTOB/KYPCOBBIX padoT
KypcoBoii mpoekT/ pabota He MPeayCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OPpMHUPYEMBbIX B HUX KOMIIeTEeHIIU

Howmep paznena

OHCHO‘IHOC CpEaACTBO

3arIaHMpOBaHHBIC PE3YAbTATHI 00YUEHUS 110 TUCIUILIIHE Kompt JUCLUIUINHEI (B (TMTl 1 HAUMEHOBAHHE)
(B COOTBETCTBHH C pa3aesioM 1) WHMKATOPOB | COOTBETCTBMH C 11.3.1)
1]2[3]4]5]6s6
3HaTth:
[TpuHIUIIBI TOCTPOCHUS, CTPYKTYPY, METO/IbI aHAJIN3a U CHHTE3a CUCTEM KonTponbHas
aBTOMATUYeCKOro yrnpasieHus JTY pabota/KonTponpHas padoTa
Ne 1
W-3rik-1 + |+
KonTponbhas
pabora/KonTposbHas paboTa
No 2
CaoiicTBa 1 0COOEHHOCTH AIEKTPOIEUEH CONPOTUBIIECHUS, YCTAHOBOK JlaGopatopHas
MHIYKIIMOHHOTO U JUAJIEKTPUUECKOro HarpeBa Kak 00bEKTOB yIIpaBJICHUS U pabota/3amura
MOAXObI K pa3pabOTKe CUCTEM YIPABIICHUS JIEKTPOTEXHOIOTUUECKUMHU nabopaTopHBIX paboT (2
yCTaHOBKAaMHU ATHX THUIIOB ceMecTp)
VT-1rkca + 1+ KoHntponbHas
pabota/KonTponpHas pabota
No 2
KonTponbHas
pabota/KonTponsHas pabota
No 3
CaoiicTBa 1 0COOEHHOCTH YCTaHOBOK J1yTOBOT0, IJIA3MEHHOT0, 3JIEKTPOHHO- KonTponbHas
Jy4eBOTr0, JIJa3€pPHOT0 HAarpeBa, pyJHOTEPMUYECKUX MeUYel, yCTAaHOBOK pabota/KonTponpHas pabota
AJIEKTPOIIJIAKOBOTO NEperiaBa Kak 00bEKTOB YIPaBIEHUS U MOAXO/bI K Ne 4
pa3paboTKe CHCTEM YIPaBICHUS AJIEKTPOTEXHOJIOTMUECKUMH YCTaHOBKaMH KoHTpObHas
STHX THIIOB NJI-1nk-3 + |+ |+

pabota/KonTponsHas paboTa
No 5

KoHntponbHas
pabota/KonTposnpHas pabora
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| Ne 6

YMmerh:

[IpuMeHsTh METO/IBI aHATTN3a U MOJICIIUPOBAHUSI CUCTEM aBTOMAaTHYECKOTO
YIpaBIeHUS K PEIICHUIO 3a71a9 MPO(hecCHOHATLHON IEATEIIBHOCTH B
00JacTAX AIEKTPOIeyeil COMPOTUBIICHHUS, YCTAHOBOK HHAYKIIMOHHOTO U
JURJICKTPUYECKOTO HarpeBa

N/I-3mx-1

JlaGopaTopHas
pabotra/3amura
abopaTOpHBIX padoT (2
CEMECT))

KonTponbhas
pabora/KonTposbHas paboTa
No 1

Kontponbnas
pabota/KonTponpHas padoTa
No 2

KonTponbhas
pabora/KonTposibHas paboTa
No 3

HpI/IMeHSITI) MCTO/JbI aHaJIn3a U MOACIIMPOBAHUA CUCTEM aBTOMAaTUYCCKOI'O
YIIpaBJICHHUA K PCHICHUIO 3a1a4 HpO(l)CCCHOHaHBHOﬁ ACATCIIBHOCTHU B
o0nacTIx YCTAaHOBOK AYT'OBOTI'O, IJIA3SMCHHOT'O, SJICKTPOHHO-JIYYCBOTO,
JIA3€PpHOI'0 HAarpeBa, pyaHOTCPMHUICCKUX HC‘-ICI’I, YCTAHOBOK
QJICKTPOILIaAKOBOI'O IIEPCIIaBa

N/T-3nx-1

JlaGopatopHas
pabota/3amura
nmabopaTopHbIX padoT (3
ceMecTp)

KoHntponbHas
pabota/KonTponpHas pabota
Ne'5

KonTponbHas
pabota/KonTponsHas pabota
Ne 6

Pa3paboTaTs KOHIIENIIMIO CUCTEMBI YIIPABICHUS dJIEKTPOTEXHOIOTHUECKON
YCTaHOBKOH (KOMIUIEKCOM) PE3MCTUBHOTO, MHIYKIIMOHHOTO,
TM3JICKTPUIECKOTO HarpeBa

NJ-1nk-3

JlaGopaTtopHas
pabota/3amura
nabopaTopHbIX padoT (2
ceMecTp)

KoHnTtposbHas
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pabota/KonTponpHas paboTa
No 2

KonTponbhas
pabora/KonTposbHas paboTa
No 3

Pa3paboraTh KOHIIETIIMIO CUCTEMBI YIIPABICHUS 3JIEKTPOTEXHOIOTHIECKON
YCTaHOBKOH (KOMILIEKCOM) JTyTOBOT0, IJIA3MEHHOT0, AJIEKTPOHHO-TTy4eBOr0,
JIA3€pHOTO HArpeBa, pyAHOTEPMUYECKON MEYBI0, YCTAHOBKON
3JIEKTPOILIIAKOBOIO MIEeperiaBa

N-1nk-3

JlaGopatopHnas
pabora/3amnuTa
naboparopHbeIX pabdoT (3
CEMECT))

Konrtponbnas
pabota/KonTpoipHas paboTa
Ne 5
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
2 cemecTp

®dopma peanuzanuu: 3anmra 3aaaHus
1. 3amuTa maboparopusix padot (2 cemectp) (JlaboparopHas padora)

dopma peanuszanuu: [TuceMeHnHas padbota
1. KonTponbaas padota Ne 1 (KonTponbHas padbota)
2. KontponpHas padota Ne 2 (KonTtponbsHas padota)
3. Kontponbnas paborta Ne 3 (KonTponbhas pabota)

3 cemecTp

Dopma peanuzanuu: 3aniuTa 3aTaHUA
1. 3amuTa naboparopusix padot (3 cemectp) (JlaboparopHas padora)

Popma peanmzanuu: [TucemenHas pabora
1. KonrponbHas padota Ne 4 (KontponsHas pabota)
2. KontponbHas padota Ne 5 (KontponbsHas padbota)
3. Konrponbnas padota Ne 6 (KontponsHas padota)

bamibHO-pedTUHTOBasA CTPYKTYpa AUCLUILINHBI SBJISETCS NPUIOKEHUEM A.

4.2 IlpomMe:kyTOoYHAs aTTECTAIUSA 10 TUCIUILJIMHE

Orzamen (Cemecmp Ne2)
Ouenka ompenensieTcsi B COOTBETCTBUU ¢ [lomokeHneM o OaTbHO-PEUTHHTOBOM CHUCTEME ISt
crynentoB HUY «MOW» Ha ocHOBaHMU CEMECTPOBOM M 3K3aMEHAIIMOHHON COCTABIISIFOLIUX.

Oxzamen (Cemecmp Ne3)
Onenka ompenensiercss B cooTBeTCTBUM ¢ [lonoxkeHnem o OanabHO-pEHTHMHIOBOM cHUCTeME AJs
crynentoB HUY «M3OW» Ha OCHOBaHMM CEMECTPOBOI M 3K3aMEHAI[MOHHOM cocTaBistomux. B
IIPWIOKEHUE K AUILIOMY BBIHOCUTCS OLIEHKA 3a 3 CEMECTP.

B numiom BeICTaBIsIETCS OIICHKA 32 3 CEMECTP.

IIpumeuyanue: OLeHOYHBIE MAaTEPUAIIBI 110 TUCIUIIMHE PUBECHBI B (DOH/IE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOANYECKOE OBECIIEYHEHUE JUCIHUIIJINHbI

5.1 IleyaTHbIe M JIEKTPOHHbIE U3TAHUSA:

1. ABToMaTuyeckoe yrnpaBiieHUE 3JIEKTPOTEPMUUECKUMH YCTAHOBKAMH : Y 4YeOHUK ISl By30B IO
CHeUHaTbHOCTH ""ABTOMAaTU3UPOBAHHBIE SJIEKTPOTEXHUYECKHE YCTAaHOBKH U cucTembl" / A. M.
KpyunnuH, [u ap.] ; pea. A. JI. CBenvanckuii . — M. : DHeproaromusaar, 1990 . — 416 c. - ISBN 5-
283-00543-7 .;

2. dpsaxonos B. I1.- "MATLAB 7.*/R2006/R2007: Camoyuutens", U3narensctro: "MK Ilpecc"”,
Mockaa, 2009 - (768 c.)

https://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=1178;
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3. Py6uos, B. [1. CucteMbl aBTOMaTHYECKOTO YIPABJICHUS dJIEKTPUIECKUMU TIeYaMH
conpotubnieHus. Yactp 1 : yuebHOE mocobue mo Kypcy "ABTOMAaTHUECKOE YIIPABJICHHE
AJIEKTPOTEXHOJIOTUYECKUMHU YCTAaHOBKAaMU'" 110 HANPABJICHUIO "DJIEKTPOIHEPTETHUKA U
anextporexnuka" / B. I1. Py6mos, A. B. Illep6akos, Ham. uccrnen. yu-t "MOU" . — M. : U3n-Bo
MDBU, 2015 . - 56 c. - ISBN 978-5-7046-1584-2 .

http://elib.mpei.ru/elib/view.php?id=7269;

4. Pybuos, B. I1. CuctemMbl aBTOMaTH4YECKOTO YIPABICHUS MIEKTPHUECKUMH MTEYaMHU
conpotuBieHus. Yactp 2 : yueOHOe mocodue mo Kypcy "ABTOMAaTUUECKOE YIIPABJICHHE
AJIEKTPOTEXHOJOTMYECKUMHU YCTAaHOBKAaMU'" 110 HANPABJICHUIO "DIEKTPOIHEPTETHKA U
anextporexnuka" / B. I1. Py6mos, A. B. Illep6akos, Ham. uccnen. yu-t "MOU" . — M. : U3n-Bo
MDBHU, 2015 . - 56 c. - ISBN 978-5-7046-1615-3 .

http://elib.mpei.ru/elib/view.php?id=7500;

5. Py6uos, B. I1. CucteMbl aBTOMaTHUECKOTO YIPABICHUS HHIYKIIMOHHBIMH YCTAaHOBKAMH :
yuebOHoe rmocodue 1o Kypey "ABTOMATUYECKOE YIPABICHUE JIEKTPOTEXHOIOTHYECKUMU
yCTaHOBKaMH'" TI0 HANPaBIICHUIO "DIEKTpOodHEepreTuka u nekTporexuuka" / B. I1. Pyouos, A. B.
[epbakos, Ham. uccnen. yu-t "MOU" . — M. : U3n-Bo MOU, 2017 . — 64 c. - ISBN 978-5-7046-
1830-0.

http://elib.mpei.ru/elib/view.php?id=9521;

6. Py6nos, B. [1. CucreMbl aBTOMaTHYECKOTO YIIPABJICHUS TYTOBBIMU YCTAHOBKAMHU : yueOHOE
nocobue 1o Kypcy "ABTOMAaTUYECKOE YIPaBIECHUE dIEKTPOTEXHOJIOTMYECKUMH YCTAaHOBKaMHU'' 110
HanpaBJIeHUIO "DIeKTpodHepreTHKa u sekrporexuuka" / B. I1. Pyouos, A. B. Illep6akos, Ha.
uccnen. yu-t "MOU" . — M. : U3a-so MOU, 2019 . — 64 c. - ISBN 978-5-7046-2088-4 .
http://elib.mpei.ru/elib/view.php?id=10677;

7. baros, H. I'. ABToMaTnueckoe ynpaBlieHHuE 3JIEKTPOTEXHOJIOTUYECKIMH YCTAHOBKAMH :
MeTtonnyeckoe mocodue 1no Kypey "ABTOMaTUYECKOE YIPABICHUE JIEKTPOTEXHOJIOTHYECKUMU
ycranoBkamu'".JlabopaTopusie padoTsl N 6.1-6.2 / H. I'. batos, M. . ITorpebucckuii, Mock. 3Hepr.
uH-T (MOU TVY) . — M. : U3n-Bo MOU, 1999 . - 16 c.;

8. ITorpeducckuii, M. 5. ABTOMaTHUYeCKOE yIpaBleHHE EKTPOTEXHOJOTHUECKUMH YCTAHOBKAMH :
MeTtonnyeckoe nmocodue 1no Kypey "ABTOMATHUYECKOE YIPABIECHUE 3JIEKTPOTEXHOIOTHYECKUMHU
YCTaHOBKaMH" IO CHEIUATBHOCTH "DIEKTPOTEXHUKA,AIEKTPOMEXAHUKA U SJIEKTPOTEXHOJIOTrUu".
Jla6opaTtopusie padoTer N 9-13. / M. 4. Ilorpebucckuii, Mock. sxepr. uH-T (MOU TY) . — M. :
Hzn-so MOU, 2001 . — 24 c.;

9. Py6mos, B. I1. ABTOMaTH4eCcKO€E yIpaBiaeHNE MIEKTPOTEXHOJIOTHIECKUMU YCTAHOBKAMH.
JlaGopatopHas padota N7 : MeToguueckoe mocodue no Kypcy "ABTOMAaTHYECKOE YIpaBICHUE
ANEKTPOTEXHOJIOTHYECKUMHU YCTAHOBKAMHU'"' TIO CTICIIHAIBHOCTH ""IJIEKTPOTEXHOIOTUYECKHE
ycraHoBkH U cuctemsl" / B. I1. Pyouos, M. . [Torpeducckuii, O. K. Kupenckas, Mock. sHepr. uH-T
(MBU TY) . — M. : Uznatensckuii tom MOU, 2006 . — 28 c..

5.2 JIu1eH3MOHHOE ¥ CBOOOIHO pacnpocTpaHsieMoe NPOorpaMMHoe odecneyeHne:
1. CO "IIpomereit";

2. Office / Poccuiickuii makeT OpUCHBIX IPOTpamm;

3. Windows / OnepannonHas cuctema cemeiictpa Linux;

4. Buneoxondepenuuu (Maiina, Coepmkas, BK u np);

5. SimInTech.

5.3 UntepHeT-pecypchl, BKIWYas NpodeccuoHaIbHbIe 6a3bl JAHHBIX U HH(OPMAIMOHHO-
CIPaBOYHbIE CHCTEMbI:

1. 9BC Jlaus - https://e.lanbook.com/

2. 9BC "YHuBepcurerckas 6u0J1M0TeKA OHIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunasi ssiekTponHasi oubamoreka - https://elibrary.ru/
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4. ba3za nanabix BUHUTH online - http://www.viniti.ru/
5. ba3za nannbix Web of Science - http://webofscience.com/

6. ba3za mannbix Scopus - http://www.scopus.com

7. HanpoHanbHas 3JIeKTPOHHAs 0udamoTeKa - https://rusneb.ru/

8. 9BC "KoncyabTanT ctyaenra' - http://www.studentlibrary.ru/

9. Daexkrponnasi oudauoreka MOU (36 MDMN) - http://elib.mpei.ru/login.php

10. MopTan oTKpBITHIX TaHHBIX Poccuiickoii ®enepanun - https://data.gov.ru

11. ba3a oTKPBITHIX JaHHBIX NPO(eCCHOHAJIBLHBIX CTAHAAPTOB MHUHNCTEPCTBA TPYAA U
conuaabHoii 3aumThl P@ - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-

blok/natsionalnyy-reestr-professionalnykh-standartov/

12. Ba3a OTKPBITHIX JaHHBIX MHHHCTEPCTBA IKOHOMHYECKOro pa3putus P® -

http://www.economy.gov.ru

13. Ba3a oTKpbITHIX 1aHHBIX PocuamonuTopunra - http://www.fedsfm.ru/opendata

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUITJIMHBI

Tun noMereHust

Homep ayauropun,

HAaUMCHOBAaHHC

OcHameHnue

Y4eOHbIC ayAUTOPHH IS
IPOBEICHUS JIEKIIHOHHBIX
3aHSTHN M TEKYILETO
KOHTPOJIS

A-206, YuebOnas
aynurtopus Kad.
"OIIID"

Kpeciio pabouee, CToJI IpernoaaBares, CToJl
y4eOHBI, CTYJ, MyJIbTUMEIUINHBIN
MIPOEKTOP, IKPaH, J0CKa MATHUTHAS,
obopyioBaHue y4eOHOE, KOMITBIOTED
MePCOHAIIBHBIN

Y4eOHbIe ayIUTOPUU AJIS
MPOBEICHUS TIPAKTUYECKUX
3anstuit, KP u KII

A-206, YuebOnas
aynurtopus Kad.
"SI

Kpeciio pabouee, CTOJ MpenoaaBarens, CTOJ
y4€OHBIN, CTYJ, MYyJIbTUMEUINHBIN
MIPOEKTOP, IKPaH, J0CKa MATHUTHAS,
obopyoBaHue y4eOHOE, KOMITBIOTED
MePCOHAIIBHBIN

Y4eOHbIC ayAUTOPHH IS

A-215, YuebOnas

cTya, mkad, Tym6a, 000pyI0BaHHE JIJIS

MIPOBE/ICHUS J1aOOPATOPHBIX nabopaTopus HKCHEPEMEHTOB, 000py10BaHNE ydeOHOe
3aHATUN aBTOMAaTUKH
VYyeOHble ayAUTOPUH IS A-206, YueOHas Kpeciio pabouee, CTOI MpernoaaBaTeis, CToJ
IIPOBEICHUSA aynurtopus Kad. y4€OHBIN, CTYJ, MyJIbTUMEUINHBIN
IIPOMEKYTOUHON "OIIID" IIPOEKTOP, DKpaH, JO0CKa MAarHUTHAs,
aTTecTaluu o0opyoBaHuE yuyeOHOE, KOMITbIOTED
IIEPCOHAJIbHBIN
ITomerienus mist HTB-201, CTOJI KOMITBIOTEPHBIN, CTYJ, CTOJ
CaMOCTOSITENIbHON PabOTHI KomnerorepHslit NYCbMEHHBIN, BEIIAIKA JJIS OJIEXKIbI,

YUTaAIbHBIN 3aJ1

KOMITIBIOTCPHAA CECTh C BBIXOJ0OM B I/IHTCpHeT,
KOMIIBIOTEP HepCOHaHLHBIﬁ, IMPUHTEDP,

KOHJUIIMOHED
ITomewmenus s A-04, JIabopatopust CTOJI TpernoiaBaresi, 000pyA0BaHHE IS
KOHCYJIbTUPOBAHHUS kad. "OI1D" DKCIIEPEMEHTOB

[TomemeHus st XpaHEHUS
o0opyIoBaHUs U y4€OHOTO
WHBEHTapS

A-217, Kabunet

COTPYJIHUKOB Kad.

"SI

Kpecio padouee, cTeuIax, CTyII, mKad ams
JIOKYMEHTOB, IKad JUTsl OJI€HKABI, CTOJ
MMCbMEHHBIN, TyMOa, KOMITBIOTEpHAs CETh C
BBIX0JIOM B IHTEpHET, KOMIIBIOTED
MIEPCOHAJIbHBIN
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

ABTOMaTHYECKOE YIIPaBJIICHUC SJICKTPOTCXHOJIOTHYCCKUMHA YCTAHOBKAMHU

(Ha3BaHME AUCIMILIMHBI)
2 cemecTp

IlepeyeHb KOHTPOJIBLHBIX MEPONIPUSITHI TEKYIIIET0 KOHTPOJISI YCIE€BAEMOCTH MO THCIUILTHHE:
KM-1 KontpomasHnas pabora Ne 1 (KonTponbsHas pabora)

KM-2 KontponbHas pabota Ne 2 (KorrponbsHas pabora)

KM-3 3amura maboparopHsix padot (2 cemectp) (Jlaboparopras padoTta)

KM-4 KontponbHas pabota Ne 3 (KorrponbsHas pabora)

Bujx npome:xyTo4HOI aTTecTalMu — JK3aMeH.

u Unanexc KM: | KM- | KM- | KM- | KM-
pag;:e?a Paznen mucruninHel 1 2 3 4
Henens KM: 4 12 15 16
1 OCHOBHBIE IPUHITUIIBI U TTOHATHS aBTOMAaTHYECKOTO
YIIPaBICHUS JIEKTPOTEXHOJIOTHICCKIMH YCTAHOBKAMH
11 OCHOBHBIE IPUHITUIIBI U TTOHSATHS aBTOMAaTHYECKOTO + + + +
VIIPaBICHUS JIEKTPOTEXHOJIOTHICCKIMH YCTAHOBKAMH
9 ABTOMAaTHYECKOE YIPABJICHUE JICKTPUICCKUMU TTeYaMU
COINPOTHBIICHUS
21 ABTOMaTHYECKOE YIIPABJICHHUE MICKTPUUCCKUMU TICUaMHU + + + +
CONIPOTHBIICHUS
3 ABTOMaTHYECKOE YIIPABJICHUE YCTAHOBKAMU
WHAYKIIMOHHOTO U AMAJIEKTPHUECKOT0 Harpena
31 ABTOMaTHYECKOE YIIPABJICHUE YCTAHOBKAMU + + + +
WHAYKIIMOHHOTO U AMAJIEKTPHUECKOT0 Harpena
Bec KM, %: | 20 25 30 25

3 cemecTp

IlepeyeHb KOHTPOJIbHBIX MEPONPHUATHII TEKYIIIEr0 KOHTPOJS YCIeBaeMOCTH 110 JMCHHUIIIMHE:
KM-1 Kontpomasnas padora Ne 4 (KonTponbsHas pabora)

KM-2 KonrtponsHas padora Ne 5 (KontponbHas pabora)

KM-3 3ammura maboparopusix padot (3 cemectp) (JlaboparopHas pabora)

KM-4 KonrponsHas padora Ne 6 (KonTponbHas pabota)

Bujx npomexyTo4HOI aTTecTaliMy — JK3aMeEH.

Wanekc KM- | KM- | KM- | KM-
Homep Pa3nen mucinIninHebl KM: 1 2 3 4
pasnena Henens 4 8 16 16
KM:
ABTOMAaTHYECKOE YIIPABJICHUE YCTAHOBKAMH JTYTOBOTO
1 HarpeBa, pyJIHOTEPMUYECKUMU TIeUaMU U YCTAaHOBKaMHU
AJIEKTPOIILIIAKOBOTO MEperuiaBa
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ABTOMaTHYECKOE YIIPaBJICHUE YCTAHOBKAMHU AYTOBOTO

11 HarpeBa, pyAHOTEPMUYECKUMH [1I€YaMU U YCTAHOBKAMHU + + + +
JIEKTPOLJIAKOBOIO IIeperiaBa
2 ABTOMaTHYECKOE YIIPaBJICHNUE IUIa3MEHHBIMU
TEXHOJIOTUYECKUMHU YCTAHOBKaMU
21 ABTOMaTHYECKOE YIIPaBJICHUE IIa3MEHHBIMU + + + +
TEXHOJIOTHYECKUMHU YCTAHOBKaMU
3 ABTOMaTHYECKOE YIIPABJICHUE AIEKTPOHHO-ITYYEBBIMU U
Ja3epHBIMU TEXHOJIOIMYECKHMMH YCTaHOBKAMU
31 ABTOMaTHYECKOE YIIPaBJICHUE NIEKTPOHHO-ITYYEBBIMU U + + + +
Ja3epHBIMU TEXHOJIOIMYECKHMMH YCTaHOBKAMU
Bec KM, %: | 20 20 40 20
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