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BbICLIEr0 00pa30BaHuUs
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Jlexun 28 28
JlaboparopHble
[TpakTHueckue 28 28
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KonTtpons 36,65 36,65
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Cpok neiicTBus padoueil mporpaMMbl AMCUMILIMHBI 10 «31» aBrycra 2024 r.

YTBEPXIEHO

Ha 3acenanuu kadenpsl
«DIIEKTPOCHAOKEHHE U DIIEKTPOTEXHUKA»

(mpoTokoi 3acemanust Ne 30T «26» centsops 2019 r.).



1. Ileaib 0cBOEHUA TUCHUILIHHBI

Llenp ocBoeHUs MUCHUIUIMHBI — (OPMUPOBAHUE 3HAHWUN, YMEHMI, HaBBHIKOB B 00JacTu
aBTOMATHU3alMM 3JIEKTPOIHEPIeTUUECKUX CHUCTEM, a TaKK€ HM3YyUYUTh NIPUHLMIBI JEHCTBUS U
CIOCOOBI MMOCTPOEHUSI ABTOMAaTHYECKUX YCTPONCTB YIPaBlI€HUS HOPMAIBHBIMHU PEKUMaMU pabOThI
AJIEKTPOIHEPTETUYECKUX CUCTEM U POTUBOABAPUITHOTO YIIPABICHUS

2. Mecto nucuuminnsl B ctpykrype OIIOIT BO
JIMCUMIUIMHBL M TPAaKTUKW, HAa OCBOCHHHM KOTOPBIX Oasupyercs JaHHas AUCHUILIMHA:
«CoBpeMeHHbIE SHEpPreTU4ecKue CHCTEMBI u 3JIEKTPOHHbIE npeoOpa3oBaTesny,

((9JICKTpO3HepI‘eTI/I‘-IeCKI/Ie CUCTCMBI U CCTU».

I[I/ICIII/IHJII/IHI)I W OpPaKTHUKH, JJI1 KOTOPBIX OCBOCHUC HaHHOI;'I JUCHUITIINHBI HGO6XOI[I/IMO KakK
MMpEAUICCTBYIOMICC: BBITTOJIHCHHUE BBIHYCKHOﬁ KBaHH(bHKaHHOHHOﬁ pa6OTLI.

3. Iliianupyembie pe3yJibTaThl 00y4eHUs1

dopmMupyemsbie U
NHaukaTopbl JOCTHKEHUS
KOHTPOJIUpYeMble . I[Inanupyemble pe3yJibTaThI
KOMIeTeH Ui
KOMIIETeHIH U o0yueHust
(Ko ¥ HAMMEHOBAHUE)
(Ko 1 HAMMEHOBAHUE)
[1K-3 Criocoben [1K-3.3 [lemoHCTpHpYyET 3HaTh: METOJMKY BBINOJIHEHHE PadOT
HIPUMEHSTh 3HaHUE 3HaHUE OCHOBHBIX [0 HHEPreTH4YecKoMy OOCIIeJOBAaHUIO
0coOeHHOCTEHN norpedurenei 000py/IOBaHUsl 3JIEKTPOTEXHUUECKHUX
XapaKTEPUCTHK JIEMEHTOB | JIEKTPOIHEPIUHU, UX CHCTEM
DIIEKTPUUYECKHX CETeH, XapaKTEPUCTHK, IPUMEHSET | YMeTh: MOAKIOYATh  afmmaparypy,
CHoco0OB MPOU3BOCTBA M | 3TU 3HAHUS B CHHMAaTh MOKa3aHMs npu
HCIIOJIH30BaAHUS npodecCuoHaNIbHON SHEPTETUYECKOM obcneoBaHUU
AIIEKTPUUYECKON IHEPTUU B | AEATEIBHOCTU 000pYyJIOBaHUSl 3JEKTPOTEXHUUYECKHX
npodeccuoHanbHOM CUCTEM
JeSITeIbHOCTH Bnaners: meromamu 00pa®oTKM u
aHaJIM3a MOoJIy4eHHON HHopManuu




4. CTpyKTYypa M coJepKaHue TUCHUILIMHBI

DopMBbI TEKYLLET0

Bun . HaumenoBaHue TeM 3aHATHI Cemect | O0beM,| bana | UaTepakTus, KOHTpOIH
Mopnyas (pa3naein) yueOHoit . (HamMeHOBaHMe
(yueoHoli paGoThI) p q, bl q,
padoThI OLICHOYHOI'0
cpeacTBa)
Pasznen 1 Jlek. 1.1. Has3nauenuwe, xknaccupukanus u 8 2 - - Bompocsr k
ABTOMaTHYECKOE IIOBTOPHOE OCHOBHbIE TpeOoBaHus k cxemam AIIB PK3aMEHY
BKJIIOUCHUE 1.2. DneKTpuyecKkoe AIIB
OJIHOKPATHOTO JICVCTBHUS
IIp. ABTOMaTHYECKOE BKIIIOUEHUE 8 2 - - Otuer o
CHHXPOHHBIX TeHEepaToOpOB Ha MPAKTUIECKON
napajuieNbHyI0 paboTy pabote
Jlek. 1.3. Bei6op ycraBok onHokpatHbix AIIB 8 2 - - Bompocs k
1.4. VYckopeHnue JaelcTBUS peleHHON PK3aMEHY
3amuThl ipu AIIB
IIp. ABTOMaTHUECKOE BKJIIOYECHUE 8 2 - - Otuer o
CHHXPOHHBIX TeHEepaTopOB Ha MPaKTUIECKON
napajiesibHy0 padoTty (IpOAOKEHHE) abote
Jlek. 1.5. /IBykpatnoe AIIB 8 2 - - Bompocer k
DK3aMEHY
IIp. ABTOMaTHUECKOE BKJIIOUECHUE 8 2 - - Otuert o
CHHXPOHHBIX TeHEepaTopOB Ha MPAKTUIECKON
napaiesIbHy0 padoty (IpOoA0KEHHE) abote
Jlek. 1.6. Tpexdaznoe AIIB Ha nuHUAX C 8 2 - - Bompocsr k
JIBYCTOPOHHUM MTUTaHUEM HK3aMEHY
1.7. Ognodaznoe AIIB
IIp. ABTOMaTHUECKOE BKJTIOYECHUE 8 2 - - Otuert o
CHHXPOHHBIX TeHEepaTopOB Ha MPaKTUIECKON
napajiesbHy0 padoty (IpOA0KEHHE) abote
Paznen 2 Jlek. 2.1. Haznauenue ABP 8 2 - - Bompocsr k
ABTOMaTHYECKOE BKIIIOUCHHE 2.2. OcHOBHBIE TpeOOBaHUS K CXeMaM HK3aMEHY

[PE3EPBHOTO MUTAHUS U

ABP




DopMBbI TEKYLLET0

Bun . HaumenoBaHue TeM 3aHATHI Cemect | O0beM,| bana | UaTepakTus, KOHTpOIH
Mopnyas (pa3nein) yueOHoit . (HamMeHOBaHMe
(yueoHoli paGoThI) p q, bl q,
padoThI OLICHOYHOI'0
cpeacTBa)
000pyI0BaHUS 2.3. Ilpunnun nevicteus ABP
IIp. ABTOMaTHUECKOE peryiIupoBaHus 8 2 - - Otuer o
BO30YKJICHUS CHUHXPOHHBIX [IPAKTUYECKON
TeHEePaTOpPOB abote
Jlek. 2.4.  ABTOMaTH4eCcKOo€  BKJIIOUYCHHE 8 2 - - Bomnpocsl k
PE3epBHBIX TPAaHCPOPMATOPOB DK3aMEHY
2.5. CereBbie ABP
2.6. Pacuet yctaBok ABP
IIp. ABTOMaTHUYECKOE peryiIupoBaHus 8 2 - - Otuer o
BO30YKJICHUS CHUHXPOHHBIX [IPAKTUYECKON
reHepaTopoB (IIPOJIOJIKEHHE) abote
Pasnen 3 Jlek. 3.1. CriocoObl CHHXPOHU3AIUH 8 2 - - Bompocer k
ABTOMaTHYECKOE BKIIFOUEHUE 3.2. VYcrpoiictBa i1 aBTOMaTH3alUuU DK3aMEHY
CUHXPOHHBIX T'€HEPAaTOPOB Ha IpoLecca CHHXPOHU3ALNU
napajuiesIbHyI0 padoTy Ip. ABTOMaTHUYECKOE perynupoBaHus 8 2 - - Otuer o
BO30YKJICHUS CUHXPOHHBIX [TPaKTUYECKON
reHepaTopoB (ITPOIOJIKEHHE) abore
JIek. 3.3. Pacyer aBTOMAaTHYECKOH TOYHOM 8 2 - - Bompocer k
CUHXPOHHU3AIUU PK3aMEHY
Ip. ABTOMaTHuUECKas 4YacTOTHAas pasrpyska 8 2 - - Otuer o
ANEKTPOIHEPTETUYECKUX CUCTEM MPaKTUYECKON
abote
Paznen 4 Jlek. 4.1. bananc MOIITHOCTH U YacTOTa 8 2 - - Bompocsr k
ABTOMaTHYECKOE PEryIUPOBAHUE 4.2. YacTtoTHBIE ~ XapaKTEPUCTUKH DK3aMEHY
PEXHUMa SHEPTrOCUCTEMBI 110 SHEPrOCUCTEMBI
JacToTe IIp. ABTOMaTHuUECKas 4YacTOTHas pasrpyska 8 2 - - Otuer o
ANEKTPOIHEPIeTUYECKUX CUCTEM MPaKTUYECKON
(mpopomkeHue) abore




DopMBbI TEKYLLET0

unpopmanmu B ACY nucneTyepckoro

Bun . HaumenoBaHue TeM 3aHATHI Cemect | O0beM,| bana | UaTepakTus, KOHTpOIH
Mopnyas (pa3nein) yueOHoit . (HamMeHOBaHMe
(yueoHoli paGoThI) p q, bl q,
padoThI OLICHOYHOI'0
cpeacTBa)
Jlek. 4.3. VYcrpoiicTBa  aBTOMaTHYECKOIO 8 2 - - Bomnpocsr k
peryIupoBaHMs YaCTOTHI PK3aMEHY
IIp. ABTOMaTHuYECKas 4YacTOTHAas pasrpyska 8 2 - - Otuer o
AJIEKTPOIHEPTETUIECKUX CHCTEM MPAKTUYECKON
(mpooimKeHue) pabote
Pasnen 5 Jlek. 5.1. Ha3nHaueHue U  OCHOBHBIE 8 2 - - Bompocsr k
ABTOMaTHYECKas 4aCTOTHAs MIPUHIMIIBI BeITOHEHUs: AYP HK3aMEHY
[pasrpy3ka 5.2. Pene wactoTsl
IIp. ABTOMaTH3aIUs YUETa AIEKTPOIHEPTUU 8 2 - - Otuer o
MPaKTUYECKOU
abote
Jlek. 5.3. IIpenorBpaiieHne OTKIIOUEHHI 8 2 - - Bompocer k
noTpeduTeneil Mmpu KpPaTKOBPEMEHHBIX DK3aMEHY
CHIDKEHHSIX YaCTOThI
5.4.  ABTOMaTuM4eckoe  IOBTOpPHOE
BKJIIOYeHUE nocsie AYP
5.5. Pacuer AYP 5n0XKHBIX
Ip. ABTOMaTH3aIMs y4eTa 3JIeKTPOIHEPTHH 8 2 - - Otuert o
(mponokeHue) MPaKTUYECKON
abote
Paznen 6 Jlek. 6.1. Hasnauenme u ¢ynkmun ACY 8 2 - - Bompocsr k
ABTOMAaTH3aIMs TUCTIETYEPCKOTO JIMCTIETYEPCKOTO YIIPABICHHUS PK3aMEHY
yIIpaBJIeHUS IIp. ABTOMaTH3aIUs yyeTa 3JIEKTPOIHEPTUU 8 2 - - Otuer o
HIIEKTPOIHEPTeTUUECKUMHU (mpoomxeHue) MPAKTUYECKON
CUCTEeMaMHU abore
Jlek. 6.2. CpencrBa cbopa, mnepenaud, 8 2 - - Bompocer k
00paboTku u OTOOpaKECHHS DK3aMEHY




DopMBbI TEKYLLET0

Bun . HaumenoBaHue TeM 3aHATHI Cemect | O0beM,| bana | UaTepakTus, KOHTpOIH
Mopnyas (pa3nein) yueOHoit . (HamMeHOBaHMe
(yueoHoli paGoThI) p q, bl q,
padoThI OLICHOYHOI'0
cpeacTBa)

yIpaBICHUS

IIp. ABTOMaTH3aMs yyeTa JIEKTPOIHEPTUU 8 2 - - Otuer o
(TpooimKeHue) MPaKTUYECKON

abote

Cp. CamocTrosTenbHOe U3y4EHUe 8 52 - -
TEOPETUYECKOTO MaTepuaa o
yueOHMKaM U y4eOHBIM MOCOOUSIM C
MIOATOTOBKOM K IIPOMEKYTOUYHON
aTTecTaluu
KoHTtposb 8 36,65 - -

ITA Cnaua 5K3amMeHa 8 0,35 - -

Hroro: 144 -




5. O0pa3oBaTebHbIE TEXHOJIOTHU

JInsi  OLEeHKM 3HAaHWM, YMEHHS UM  YpOBHS MNpO(ECCHOHANBHBIX  KOMIIETCHIIHA,
npuoOpeTaeMblX  BBIIYCKHUKOM B IPOLIECCE M3YYEHHUS JAUCUUIUIMHBI  «ABTOMaTHU3alus
AIIEKTPOIHEPTETUUECKUX CUCTEM», UCTIOIB3YIOTCS TEXHOJIOTHH TPAIUIIMOHHOTO 00yUeHUS:

® JICKIMHU C MCIIOJIB30BAaHUEM MYJIBTUMEIUHHOTO 000PYI0BAHUS;

e JlpakTHyeckue 3aHATUSA C YCTHBIM OIPOCOM CTYIEHTOB M 3aKPEIUICHHEM TEOPETHYECKOIO
MaTepuaia; BBIIIOJIHEHUE 3aJaHUsl B COOTBETCTBUM C WHCTPYKUMSAMH U METOIUYECKUMHU
YKa3aHUAMH IIPENOoJaBaTells, I0Jy4YeHUE PE3yNbTaTa;

e TpyNnoBas IUCKYCCHsl IIO pe3yJlbTaTaM JICKIMOHHBIX 3aHATUM W IO BOIpOCaM s
CaMOKOHTPOJISI TIPH 3aIUTE JTa00PaTOPHBIX padoT;

® [IPOBEACHUE PA3IMUHBIX (POPM CAMOCTOATEIBHOM pabOThI, KOTOPAst BKIIFOYAET MOJATOTOBKY K
JEKIIMOHHBIM U J1a00OpaTOPHBIM 3aHATUSAM: KOHCIEKTHPOBAHUE, MPOPA0OTKY KOHCIEKTa JICKIUH,
JIOTIOJIHEHHE KOHCIIEKTa MaTepHalaMd U3 PEKOMEHJIOBAHHOW HOPMAaTUBHOM, METOIUYECKOH,
HAy4YHO-TEXHUYECKOHN U CIIPaBOYHOU JINTEPATYPHI.

6. MeToauyeckne yKka3aHusi 10 OCBOCHUIO TUCHHMIIIUHBI

6.1. OOyuaromMcs HEOOXOAMMO O3HAKOMHTBHCS: C CO/AEpKaHHMeM paboueil mporpaMmbl
mucuuiuiveel (nanee — PIIJI), ¢ memsaMu M 3agavamMu JUCLUIUIMHBL, €€ CBSI3SIMM C JIPYTHMHU
JUCHUTUTMHAME  00pa30BaTeNbHONW IMPOrpaMMbl, METOAMYECKHMMH pa3padoTKaMy 10 JaHHOU
JUCLUTUIMHE.

6.2. MGTOZIquCKHe YKa3aHus 110 IIOATOTOBKE K JICKIITMOHHBIM 3aHATUAM.

B xome nekuuil paccMaTpuBarOTCs OCHOBHbBIE IIOHSATHSL TEM, CBSI3aHHbIE C HUMH
TEOPETHUECKHUE U MPAKTUUECKHUE MPOOJIEMBI, JAIOTCS PEKOMEHIAIMH JJII CAMOCTOSATEILHON PabOThI
U TOATrOTOBKE K MPAaKTUYECKUM 3aHATUAM. [lo3ToMy wu3yueHMe JUCHMIUIMHBI Tpelyer
CUCTEMATUYECKOT0 U IIOCIEA0BAaTEIbHOIO HAKOIUIEHUS 3HAHUM, CJEI0BATEbHO, IPOIYCKU
OTJENIBHBIX TEM HE MO3BOJSIOT INIyOOKO OCBOMTH INpeamer. OOydarouuMmcs HEoO0XO0AUMO: Mepes
KOKIOW JIEKIMEeHd NpocMaTpuBaTh pabodyl0 MpOrpaMMy JUCLMIUIMHBL, €€ OCHOBHBIE BOIPOCHI,
PEKOMEH/IYeMYI0 JIUTEpaTypy, 4YTO TIO3BOJIMT CIKOHOMHMTb BpeMsl Ha OCBOEHHE TEMbl Ha
ayIUTOPHOM 3aHATHH;, TIEpel OYEepeIHON JIeKIMeW HEOO0XOIUMO MPOCMOTPETH/TIOBTOPUTD
MaTepuainbl mpeabaymied jekiuu. Ilpu 3aTpyAHEHUsSX B BOCHPUATHM MaTepuaia CileayeT
06paTI/ITI)CH K OCHOBHBIM JIUTCPATYPHBIM UCTOYHUKAM.

6.3. Metoanyeckue ykazaHHs MO MOJTOTOBKE K MPAKTUYECKUM 3aHATHUSIM.

B xone mpakTudeckux 3aHATUN YIIyOJSIOTCS M 3aKpEIUISIOTCS 3HAHUS O0yYaromuxcs 1o
psly PacCMOTPEHHBIX Ha JICKIUSAX BOIPOCOB, 3HAHMUHN IO IMPOBEACHUIO 3KCIEPHUMEHTA, CHSITHUIO
noka3zaHuil ¢ mpuOopoB. Ha 1aGopaTOpHBIX 3aHATHAX PAa3BUBAIOTCA CIIOCOOHOCTU HCIOJIB30BaTh
COBpEMEHHbIe HH(GOpPMAIIMOHHbIE TEXHOJOIWH, YOPaBIATh HHMOpMAIMed ¢ NpUMEHEHHEM
MPUKJIAAHBIX ITPOrpaMM; HCIOJbB30BATH CCTCBLIC KOMIILIOTCPHBIC TCXHOJIOTHH, 0asnl JaHHBbIX H
HaKeThl MPUKIAAHBIX MPOAYKTOB. IIpM mOAroTOBKE K JAOOPAaTOPHBIM 3aHATHSAM  KaxJIbIid
00yJaronuics JOJKEH:

— U3Y4YUTh PEKOMEHIOBAHHYIO JIUTEPATypy;

— U3Y4YUTh MaTEPHUAIIbI JICKIIUI;

— MOATOTOBUTH OTBETHI HA BCE BONPOCHI [0 N3y4aeMOU TeMe;

— OATOTOBUTH ¥ O(POPMUTH OTUET 1O JIAOOPaTOPHOI padoTe.

B mpomecce nmoAroToBKM K JAOOpAaTOPHBIM  3aHATHAM  OOy4aromiuecss MOTYT
BOCITOJIB30BAaTbCA KOHCYJIbTAllUAMU ITPCTIOAaBATCIIA.

6.4. CamocrosTenbHas paboTa BKIIOYAET B c€0sl BHINOJIHEHHE PA3JIMYHOTO poja 3aJaHuil U
CaMOCTOSITENIbHOE M3YYEHHE TEOPETHMUYECKOTo MaTepHaa Mo yueOHMKaMm M Yy4eOHBIM MOCOOMSIM C
MOJArOTOBKOM K NMPakTHYECKUM 3aHATHAM. KOHTpOJIb caMocTosTeNnbHONU paboThl 00yJaromuxcs Haj
IPOrpaMMOil Kypca OCYIIECTBISIETCS B XOJ€ MPAaKTHUECKUX 3aHSITUH (YCTHBIH ONpOC, pelieHue
3aja4, MyOJUYHOE BBICTYIJICHHE C IOKJIAJOM IO BEIOpaHHOW TeMe, TECTUPOBAHHE).



7. OneHOYHbBIE CPeACTBA

7.1. IlTacopT OLIEHOYHBIX CPEACTB

Koa koHTpO/IMpYyeMOil KOMIIETeH MU HaumenoBanmue
Cemectp
(UJIM ee 4YacTH) OLIEHOYHOI'0 CPeJACTBA
8 [TK-1 (TIK-3.3) Bonpocuwl k sxzameny Ne 1 — 40
Jlabopamopmwvie pabomor No | — 4

7.2. TunoBble 3a1aHUsI UJIM HHbIE MATEePHAJIbl, HEOOXO0AMMBbIE 1JIs1 TEKYIIEero KOHTPOJIsI

7.2.1 J1adopaTopHbIe PA0OTHI

ABTOMAaTHYECKOE BKIIFOUCHHE CUHXPOHHBIX T€HEPATOPOB Ha MapajuIeIbHYI0 padoTy
ABTOMaTHYECKOE PEryIMpOBaHus BO30YXKAECHUSI CHHXPOHHBIX T€HEPATOPOB
ABTOMaTHYECKasl YaCTOTHAS PA3rpy3Ka JIEKTPOIHEPTETUYECKUX CUCTEM
ABTOMaTH3a1Us YUETA FIEKTPOIHEPTUU

P

MeTtonuyeckue ykasaHus K labopaTopHbIM pabotam HaxoasaTcs B nanke Y MKJI Ha xkadenpe
«DNEeKTPOCHA0XKEHUE U IEKTPOTEXHUKa» U B Oubimoreke TI'Y.

Kpartkoe onucanue u perjiaMeHT BBIIIOJIHEHHUS

[lepen nauyamoMm paboOTHI MPOBOIUTCS COOECETOBAHHME IO 3HAHHIO METOAWKH paboTHI, 1O
pe3yibTaTaM KOTOPOro MPUHUMAETCS PELIeHUs O JIONyCKe K ee BhIoJiHeHHto. PaboTa npoBoauTcs
[0/l PYKOBOJCTBOM Y4YEeOHOIO MacTepa, KOTOpBIM IOCIE€ €€ BBINOJIHEHMs JAEJaeT 3aluch Ha
UH/MBUYAIbHBIX TUTYJBHBIX JHMCTaX. 3alluTy paboThl MPOBOAMT NpenojaBareiab B (opme
co0ece10BaHuUs C 3alIUChI0 HA TUTYJIBHOM JIUCTE.

Kputepun onenkmn:

- OLIEHKA <GAIIUIIEHO0» BBICTABISETCA CTYAEHTY, €ciau JabopaTopHas paboTa BBINOJIHEHA
MIOJIHOCTBIO U CTYJIEHT IPaMOTHO OTBETHUJI 110 TEOPETUYECKON U MIPAKTUYECKON YaCcTH MaTepuaa;

- OLICHKA «He 3allIMLIEHO0» BbICTABIISIETCS CTYACHTY, €CIIU JIAOOpaTopHasi paboTa BBINOIHEHA
HE IIOJIHOCTBIO WMJIM CTYJEHT HE I'PaMOTHO OTBETHJI IO TEOPETUYECKOW M INPAKTUYECKOW 4YacTH
MarepHana,

7.2.2. TunoBsie KOHTPOJIbHBIC 3a/IaHUsl WJIK HHBIC MaTEPHAJIbI

IIpumep. B sHeprocucreme B HMCXOJHOM COCTOSIHUM COOJIIO/IaeTcsl OajlaHC reHepanuuu U
noTpebieHuss IpU HOMHHANBHOW 4acTtoTe. OnpeaenuTh U3MEHEHHE YacTOThl B SHEPrOCHCTEME C

MomHOCTbI0 Harpy3ku P, =300 MBm npu Bo3HuKHOBeHHH Aedurura Momuoct P, =30MBrT,

ecnu KodpduImeHT peryaupyroniero 3ddekra Harpysku cocraBiusier K, =15: a) 6e3 AUP; 0)
nocie aeiicteust AUP-1; B) mocne nevicreus AUP-1 u AUP-2.

Pemenne
a) YCcTaHOBUBIIEECS U3BMEHEHUE YaCTOThl SHEPrOCUCTEMBI ITPU OTCYTCTBUU AUP
30-50
L, =——=333 T
300-1,5

YacroTa SHEProcucTeMbl YMEHBIIUTCS 0 3HAYCHUS
f.i, =50-3,33=46,67 T'u.
6) HeoG6xomumerii 06bem ouepeneit AUP-1 cocranser



Py =105- P, =315 MBr.
Perymupyrommii apdexr AUP-1
315 50
Nup; = ' =
300 (49-46,5)
KonuuectBo ouepenein AUP-1

_49-465
o 01
KonunyectBo cpaboraBmmx ouyepeneit AUP-1

49467,
P 01

CyMMapHasi MOIITHOCTh OTKJIFOYEHHOU B pe3ynbTaTe cpabaTeiBanus AUP-1 Harpy3ku

AP, = % .31,5 = 28,98 MBr.

25.

MOHIHOCTI) reaepaunn SHEProCUuCTEMbI IIOCJIC BOSHUKHOBCHH A I[e(l)I/IHI/ITa
P,, =300 —30 = 270 MBr.

MouHocTh octaBieiics mocie cpabarsiBanust AUP-1 Harpysku
P,, =300 -28,98 = 271,02 MBr.
VYcranoBuBieecs nocie aeiictBust AUP-1 3HaueHre 4aCTOThI SHEPTrOCUCTEMBI
f= 270-50-271,02-(50-1,5-50-49-21) — 4936 I'wL
271,02-(1,5+22)
CoxpanuBmmiics mocie nedctBus AYP-1 gepunur momuoctn Benmmuuuor 1,01 MBT

IPEMSITCTBYET BOCCTAHOBJIEHNIO HOMUHAJIBHOTO 3HAUEHUS YaCTOThl YHEPIOCUCTEMBI.
B) Pexomennyemslit 00bem ouepeneit AUP-2
P,p, =04-P,,n =0,4-315=12,6 MBT.

Bce ouepenm AYP-2 cpaGaThiBalOT OJHOBPEMEHHO B MOMEHT CHHKEHHUS YacCTOTHI
sHeprocucTeMsl 10 3HaueHus 49,2 I'm, a 3areM ¢ pa3sIu4YHBIMU BBIIEPKKAMU [0 BPEMEHU
NPOM3BOMAT OTKJIIOYEHHE TPUCOSAWHEHHBIX TmoTpeduteneii. B pesynprate neiictBus AYP-2
JIOTIOJIHUTEBHO OTKMoYaroTes 12,6 MBT, a MOIITHOCTB OCTaBIIEHCS HATPY3KU COCTaBUT

P,,=271,02-12,6 = 258,42 MBr.

VYcranosusieecs nocine aeiicteust AYP-1 u AYP-2 3naueHne yacTOThl 3HEPTOCUCTEMBI ITPU

coxpaHuBIIeMCs ypoBHe renepanuu P, = 2/0 MBT cocraBur
~ 270-50-258,42-(50-15-50—-49-2])
" 258,42 -(1,5+21)

Takum O6p3.30M, ABTOMATHUYCCKad 4aCTOTHAsA pPa3rpy3ka sABJISACTCA 3(1)(1)CKTI/IBHLIM CpCaACTBOM
NoAACPIKAHUSA YaCTOTBI SHCPTOCUCTCMBI.

f

=50,04 T'u.

No
Bapua 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
HTa

Pro,
MBT

350 | 400 | 450 | 500 | 550 | 600 | 650 | 700 | 750 | 800 | 850 | 900 | 950 | 1000 | 1050

P
Mg‘ 70 | 100 | 90 75 | 165 | 120 | 260 | 90 | 150 | 240 | 170 | 100 | 140 | 170 200
T

K, 15| 16 | 1,7 18 (1920 21| 23| 24| 25| 23| 21| 19 1,7 1,5




7.3. OueHo4Hble cpeacTBa AJS NMPOMEXKYTOYHOH aTTecTAllMU N0 HMTOraM OCBOEHUS
AUCHUTLTHHBI

7.3.1. Bonnpochl K NpOMeKYTOYHOI aTTecTaluu

Cemectp 8
u/n Bonpocsl k 3k3aMeny

1 ABTOMaTH3UPOBAaHHbIE CUCTEMBI yIIpaBJICHUS 9HeprocoepereHuEM u
AIEKTPOCHAOKEHHEM

2 Hctopus BO3HUKHOBEHUS u COBpPEMEHHBIE po0IeMbl aBTOMaTH3alUU
ANEKTPOCHAOKECHHS

3 ABTOMaTHKa OBTOPHOTO BKJItOUeHUs. HazHauenue, npuHIuN JeiCTBUS.

4 ABTOMaTHUYECKHE YCTPOMCTBA MOBTOPHOrOo BKItOUeHUs. CriocoOsl ocymiectsieHus: AIIB

5 OcHoBHbIE TeXHHUYECKUE TpeOoBaHus K ycTpoiictBam AIIB

6 ABTOMaTHUYECKHE YCTPOWCTBA BKIIOUEHUS pe3epBa

7 ®a3pl PyHKIMOHUPOBAHUS aBTOMATUKH [TPEIOTBPALLIEHUS] HAPYILIEHUSI YCTOMYUBOCTH

8 Oo6mas dpyskiuonaneHas crpykrypa AIIHY

9 HaznaueHue ycTpoilcTB aBTOMaTH4ECKOI0 IPEIOTBPALICHUS] HAPYILIEHUS] YCTOMUHNBOCTH

10 BosaeiicTBus ycTpoiicTB aBTOMaTHUECKOT0 IPEJOTBPALLICHHsI HAPYILIEHUH YyCTOHUYMBOCTH

11 [IpynunHBl BOSHUKHOBEHMSI ABaPUMHBIX PEKUMOB

12 YcrpoiicTBa JUlsl BBISIBICHUS aBapUITHBIX BO3MYLICHUH

13 ABTOMaTH3UPOBAHHbBIE CUCTEMbI PETUCTPALIMM ABAPUHHBIX CUTYAIU

14 ABTOMAaTHKA JIMKBUJIAIIUYA ACHHXPOHHOTO pexknma. TpeboBaHus K yCTpOHCTBaMm.

15 TpeboBaHust K pa3MELIEHUIO M HACTPOMKe YCTpOMCTB  aBTOMATHKU JIMKBUAALIUH
ACMHXPOHHOT'O peXuMa

16 [Tpuniun paboThl YCTpOKCTBA ABTOMATUKHU JIMKBHJIAIIMHM ACHHXPOHHOT'O peXHUMa

17 MuKponpo1eccopHble PErysiTOpbl peaKTUBHONW MOIITHOCTH KOHAEHCATOPHBIX OaTtapeit

18 MukponpoueccopHble aBTOMAaTUYECKUE CUHXPOHU3ATOPBI ISl BKIIOYEHHS] CUHXPOHHBIX
TeHEPATOPOB Ha MapaJUIeIbHYI0 PadoTy

19 MuKponpoueccopHblii  aBTOMAaTUYECKUIl  PEryasToOp  BO30YXKACHHS  CHHXPOHHBIX
IEHEpaTOpPOB

20 MuxkponporeccopHast aBTOMAaTH3MPOBAHHAS cucreMa yIIpaBIICHUS
TUIPO3IEKTPOCTAHIMSIMU

21 MuxkponpoueccopHas ACY TemnoBbIMH CTaHIUSIMU

22 [udposas ACY 4acToToil 1 aKTUBHON MOIIHOCTBIO 3JIEKTPOIHEPIeTHUECKOM CUCTEMBI

23 Oco0eHHOCTH aBTOMATHKH NPEAOTBPAIlleHUs] HApYIIEHUs] YCTONYUBOCTH

24 ABTOMaruyeckass vacToTHas pasrpy3ka. [lonsarue. HopmatuBHble TpeOoBaHUS.
JiuTenbHOCTh paboTHI.

25 [TocnencTBusl CHUIKEHUS 4YaCTOTHI

26 Crpykrypa ycrpoiicta AYP

27 TpeboBanusi, npenbsiBiasiembie kK AYP

28 ABTOMaTHYECKOE IOBTOPHOE BKJItOUeHue nocie AYP

29 Haznauenue u QyHKIIMN aBTOMAaTU3UPOBAHHBIX CUCTEM JHUCIIETYEPCKOTO YIIPaBICHHUS

30 ABToMarusupoBaHHoe pabouee mecto (APM) nucneruepa s3HEPreTHUECKoro 00beKTa

31 CpenctBa cbopa, nepenadn 1 00paboTKu HHGOPMAITHHT

32 JIucTaHIIMOHHOE U TEeJIEMEXaHNYECKOE YITPaBICHUE

33 Jucneruepckuii nyHKT. [LlUThI ynpaBieHust 3HeprooobexTa

34 Crpykrypa ACKYD

35 3aiayi aBTOMAaTU3alUU YUE€Ta 3JIEKTPOIHEPT U




36 3amaun KOMMEPYECKOr0 U TEXHUYECKOTO yUETa SJEKTPOIHEPrur. YUET BEIpaOOTAaHHON U
n0TpeOIEHHON HIIEKTPOIHEPTUH.

37 ABTOMaTH3alUs yyeTa SJHEPrOHOCUTENIEH

38 ITporpammHuoe obecrieuenue it cOopa TaHHBIX

39 Mertposnoruueckoe ¥ HOpPMaTHBHOE o0ecrieueHue ydéra DJICKTPOIHEPTUU U
HEPropecypcoB.

40 TpeboBanusi, npeabaBIsieMble K aBTOMAaTU3UPOBAHHBIM CHCTEMaM y4eTa 3JIeKTPOIHEPTHH

7.3.2. Kputepuu 4 HOPMbI OLEHKH

dopma
NpOBe/IeHUsl
Cemectp . Kpurepun u HOpMbI OLIEHKHU
NMPOMEKYTOUHOI
aTTecTanuu
8 3K3aMEH oOydaromuiics obmanaer riy0OKUMU U
(MMCbMEHHO) IIPOYHBIMU 3HAHUAMM IPOTPAMMHOIO

«OTJIIMYHO»

MmarepHaa; npu OTBETE
IIPOJIEMOHCTPUPOBAI
UCUepIIbIBatoILee, 10CIeA0BATEIbHOE U
JOTUYECKH  CTPOMHOE  W3JI0KEHHE;
IPaBUIBHO CPOPMYIIUPOBAI IOHITUS U
3aKOHOMEPHOCTH 110 BOIIPOCY

«Xopouro»

oOydaromuiics o0nasaeT AOCTATOYHO
MOJIHBIM ~ 3HAHWEM  MPOrPAMMHOTO
MaTepuajga, €ro OTBET MPEJCTaBIIICT
rpaMOTHOE  U3JIO)KEHHE  Yy4eOHOro
MaTepuaia Mo CyIIeCTBY; OTCYTCTBYIOT

CYLIECTBEHHbBIE HETOYHOCTHU B
bopMynMpOBaHUU HOHATHI;
MIPaBUJIbHO IPUMEHEHBI
TEOPETUYECKHE IOJIO’KEHUS,

ITOATBEPKICHHbBIE TPUMEPAMHU

«YHAOBJICTBOPUTCIIBHO»

oOyyaromuiicss UMeeT oOlIre 3HaHUS
OCHOBHOTO MaTepuana 0e3 yCBOEHUs
HEKOTOPBIX CYLIECTBEHHBIX
MOJIOKEHUH; (POpPMyYIHpyeT OCHOBHBIE
MOHATHSI C HEKOTOPON HETOYHOCTHIO;

«HCYOOBJICTBOPUTECIILHO»

3aTPyAHSIETCS B MIPUBEICHUN
MIPUMEPOB, MOATBEPKIAIOIIHNX
TEOPETHYECKHUE TIOJIOKECHUS

oOyJaromuiics HE 3HAeT

3Ha'-II/ITeJ'IBHyIO qacTb HpOl’”paMMHOI‘O
Marepuana; JONYyCTWJ CYIIECTBEHHbIE
OomMOKH B TIPOILIECCE H3JIOKEHUS, HE
yMEEeT BBIICIUTh TJIABHOE U CHENATh
BBIBO/I; MIPUBOJAUT OIITMOOYHEIE
onpeJieeHus




8. YueOHO-MeTOIMUYECKOEe M HH(POPMALIMOHHOE 00ecnedeHne THCIUTITUHBI

8.1. O0s3aTesIbHAs JUTEPATYpa

Tun (yueOHMK, yueOHOe

KoJsimuecTBO B

HAY4YHOM
Ne nocooue, yue0Ho-
ABTOpPBI, COCTABUTEJIH 3ar;iiaBue (3aroJji0BoK) TI'ox u3nanusn oudamoTexe /
n/n MeToAnYecKoe mocooue,
HPAKTHKYM, 1Pp.) HaumenoBanue
P > AP 9BC
1 | Vabsmenko .M. MukporpoieccopHoe yrpasieHue | YuebHoe nmocobue 2016 3bC "IPRbooks"
ycTpoiicTBamMu npeodpazoBaHus
QJIEKTPUYECKOW DHEPruM W Meperadu
ANEKTPOTEXHUYECKOM NH(pOpMALIUU
2 | bynkun A.E. ABTOMaTHYECKOE perynupoBanue | YdueOHOe mocobue 2016 OBC "Jlanp"
SHEPrOyCTaHOBOK
3 | bornanoB A.B., bornapes MukporpoieccopHbie ycTpoiictBa | YuebHoe mocobue 2016 3bC "IPRbooks"
A.B. pENEeHON 3allUThl W AaBTOMATHU3alHUU B
AIIEKTPOIHEPTETUICCKUX CUCTEMAX
4 | bapronomeii I1.11., NudopmannonHoe obecneyeHue 3aaad | YueGHoe mocobue 2015 3BC "IPRbooks"
Tamma B.A. JJIEKTPOIHEPIETUKU
8.2. lonotHuTEIBHAS JIATEPATYPa
KosuvecTBo B
Tun (yueOHHMK, ydeOHOE o
HAY4YHOI
Ne nocodoue, yueoOHo-
ABTOpPBI, COCTABUTEHU 3ar/iaBue (3aroJjioBoK) Tox u3nanus oudbamorexe /
n/n MeTOAUYECKOe mocodue,
EPAKTHEYM, Ip.) HaumenoBanue
P » AP IBC
1 | Ilerpenko FO.H., HoBukoB | IIporpamMmmHuoe ynpapiieHue | YueGHoe nmocobue 2013 3BC "IPRbooks"
C.O., I'onuapos A.A. TEXHOJIOTHYECKIMHU KOMIUIEKCAMU B
SHEpreTHKe
2 | Uloiiko B.IL ABTOMaTHYECKOE peryIupoBaHHe B | YueOHOe mocodue 2012 3BC "IPRbooks"

QJICKTPUICCKUX CUCTCMAX




Tun (yueOHUK, yueOHOE

KoJsinmuecTBO B

HAY4YHOM
Ne nocodoue, yueoHo-
ABTOpPBI, COCTABUTEJIH 3arsiiaBue (3aroJji0BoK) TI'ox u3nanus oudamnoTexe /
n/n MeToauYecKoe mocooue,
HaumenoBanmue
NPAaKTHKYM, JP.) 3BC
3 | KyBmuHoB A.A. ABTOMaTH3alus  3JIEKTpo3Heprerudeckux | [Ipaktukym 2016 METOUYECKUM

CHUCTEM

kaOuHeT Kadeapbl




8.3. Ilepeyenb mpogecCHOHAIBLHBIX 0a3 JAHHBIX U HH(POPMAIMOHHBIX CHPABOYHBIX
CHCTEM

— Web of Science [DnekTpoHHBIN pecypc]| : MyIbTUAMCHUIUIMHAPHAS pedepaTuBHas 0a3a
nannbix. — Philadelphia: Clarivate Analitics, 2016. — Peskum goctyna : apps.webofknowledge.com.
— 3ar. ¢ ’kpana. — 3. pyc.,aHri.;

— Scopus [DaekTponHslii pecype] : pedeparuBhas 6a3a manabix. — Netherlands: Elsevier,
2004. — Pexxum roctyma : scopus.com. — 3aril. ¢ 9kpaHa. — f3. pyc., aHriL;

— Elibrary [OnexkTpoHHBII pecypc] : HaydHas SJIeKTpoHHas OuOnmoreka. — Mocksa :
2000. — Pexxum nmoctymna : elibrary.ru. — 3ar. ¢ axpana. — f3. pyc., anri.;

— Springer Link [DaexTponnsiii pecypc] : [0a3a manusix].— Switzerland: SpringerNature,
1842. — Pexxum nocryna : link.springer.com. — 3ari. ¢ skpana. — fI3. anri.;

— Science Direct [DnekTpoHHBIH pecypc] : KOJUICKIMS 3JICKTPOHHBIX KHHUI H3JaTeIbCTBA
Elsevier. — Netherlands: Elsevier, 2018. — Pexwum nocrtyma : sciencedirect.com. — 3ari. ¢ skpaHa. —
3. aHrmn.;

— Cambridge university press [DiekTpoHHBIH pecypc]
Cambridge: Cambridge university press, 2018 . — Pexxum jpoctyna :
9KpaHa. — 3. anriL.;

— NEICON [2neKkTpoHHBI# pecypc] : 31eKTpoHHas HHPOPMAIHUS : apXUB HAYYHBIX KYpPHAJIOB.
— Mocksa : HOUKOH, 2002. — Pexxum goctyma : neicon.ru/resources/archive. — 3ari. ¢ skpaHa. —
S13. pyc., anri.

HOB,

JKYpHJIBl HU30ATENIBCTBA. —
cambridge.org. — 3arm. ¢

8.4. Ilepeyenb MpOrpaMMHOro odecrevdeHust

Ne Hanvenosamme O PexBU3UTEI IlOI“OB?pa
n/n (nata, HOMep, CPOK ACHCTBHUA)
1 | Windows HoroBop Ne 690 ot 19.05.2015, cpok

JieicTBUsL — OecCPOUHO

2 | Office Standard Horosop Ne 690 ot 19.05.2015, cpok
neiictBust — 6eccpouno; Jlorosop Ne 727
or 20.07.2016, cpox  neWcTBUS  —

06eccpoyHo

3 | MathCAD Akt n/m ot 21.07.2009r. (T'oc. KonTpakt
Ne 487 ot 28.05.2009r.), cpok neiicTBus -

06ecCpovHO

8.5. Onucanne MaTepuaIbHO-TeXHUYECKOH 0a3bl, HEOOXOAUMOI A5 OCYIIeCTBJIEHHSA
00pa3oBaTeIbHOIO NMpouecca Mo JMCHUIIHHE

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX
Ka0MHETOB, 1200PATOPHIi, MACTEPCKHUX U

Ne Ap. 00BEKTOB /1JIsl NPOBEICHUS
. ITepeyenb 0CHOBHOTO 000pYyAOBAHMA
n/m | NpPakTHYeCKHUX U Ja0opaTOPHbIX 3aHATHIA,
MOMELIEeHUH VI CAMOCTOATEILHOMN
padoThl 00yuaomuxcsi (HOMep ayJIuTOPHN)
VYuebHas ayIuTOpus Ui IPOBEICHUS CToJIbl y4YEHUUYECKHUE IBYXMECTHbIE
3aHSTUN JEKIMOHHOTO THMA. Y4eOHas (MOHOOJIOK), CTOJT YYEHUUECKUI
ayJAUTOPUS JJIs IPOBECHUS 3aHATHI TPEXMECTHBIH MOHOOJIOK, CTOJI
1 | cemunapckoro Tuna. Y4yeOHasi ayTuTOpus AJisl | MPEnoiaBaTelbCKUi, CTyI

KYPCOBOTO IPOEKTUPOBAHNUS (BBIOIHEHUS
KYPCOBBIX paboT). YueOHast ayIuToOpust IJIst
MPOBCACHUA I'PYIIIOBBIX U HHAWBUAYAJIbHBIX

MpernoaaBaTeNbCKUA, JOCKA ayTUTOPHAS
(menoBas), kadeapa, SKpaH, TPOEKTOP,
POIIECCOop, JKAIIO3H




n/n

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX
Ka0MHETOB, JIa00OpaTOPHii, MACTEPCKUX H
Ap. 00bEKTOB /ISl IPOBEAEeHUS
NMPAKTHYECKHUX U JIa00OPATOPHBIX 3aHATHH,
MOMeIeHUH JJI51 CAMOCTOATENbHOM
pa6oThl o0yuammxcs (HOMep ayAUTOPHH)

IlepeyeHb OCHOBHOIO 000PY/10BAHUS

KOHCYJbTaIMi. Y4ueOHas ayTuTopus s
MIPOBEACHUS 3aHITHI TEKYIEr0 KOHTPOJIS U
NPOMEXKYTOUHOH arTecrarmu. (3-609)

KomnbroTepHslii kiacc.

VYyebHas ayuTOpHs 111 IPAKTUUECKUX
pabor.

VYyebnas ayuTopust st KypcoOBOTO
MIPOEKTUPOBAHHUS (BBITIOJHEHHS KyPCOBBIX
pabor).

VYyeOHast ayTuTOpus AJIsl IPOBEACHHUS
TPYNIOBBIX U WHAUBHUIYATbHBIX
KOHCYJIbTAIINI

VYyebHas ayuTOpHs 1JIs1 TPOBEACHUS
3aHATUNA TEKYIIEro KOHTPOJIA U
MMPOMEKYTOUYHOM aTTECTALNHU
Jlaboparopus L{udpoBoe MmonennpoBaHue B
anekTpodHepreruke. (9-601)

OkpaH, nipoektop, I1K, nByxmecTHbIe
MapThl, TPEXMECTHBIE CTOJIbI, CTYJbs
YUEHUYECKHUE, CTOJI Ui KOH(epeHIIHii.

[ToMmeriieHne s CAaMOCTOSITEIIbHON pabOThI
cryaentos (I'-401)

CroJibl y4eHUUYECKHUE, CTYIIbS
yueHnueckue, I1K ¢ BbIxoom B ceThb
WNHurepHer




