MMHUCTEPCTBO HAYKHU U BBICHIEI'O OBPA30OBAHM S POCCUMCKOM ®EJEPAITN
benepanbHOE TOCyIapCTBEHHOE 010 IKETHOE 00pa30oBaTesIbHOE YUpPEKICHUE
BBICIIET0 00pa30BaHUs
«TONBATTUHCKUN TOCYTAPCTBEHHBI YHUBEPCUTET

b1.B./1B.07.01

(uHOeKc OUCYUunIuHbl)

PABOYASA ITPOI'PAMMA JTUCHUIIJIMHBI

ABTOMaTH3aANMA JICKTPOIHEPI€TUHIECCKUX CUCTEM

(HauMeHo8aHUe OUCYUNIUHDBL)

10 HATPABJICHUIO TIOJTOTOBKU
13.03.02 DnexkTposHepreTHka u MEeKTPOTEXHUKA

HaIpaBICHHOCTH (PO HIIbH)
DneKTpocHaOKeHNE

dopma o0ydeHuUs: OUHAs
I'oxg nabopa: 2018
Oo6mas Tpynoemkocth: 4 3E

Pacnpe)le.ﬂe}me aC0B JUCHHUIIMHBI IO CEMECTPpaM

Cemectp 8

®opma KOHTPOJIAA | DK3aMEH Hroro
Bun 3ansaruit
Jlexun 28 28
JlaboparopHble
[TpakTnyeckue 28 28
PykoBOJCTBO: KypCOBBIE paOOTHI (IPOEKTHI)
[TpoMexxyTouHast aTTecTanus 0,35 0,35
KonraktHas pabota 56,35 56,35
CamocTosTenpHas pabora 52 52
KonTtpons 36,65 36,65
Hroro 144 144




Pabouyto mporpammy coctaBui(u):
cTapiuii npenoaasatens, Haraes [[.A.

(OondcHocmy, yueHoe 36anue, cmenensb, Pamunus 1.0.)

(Oondicnocmy, yueroe 36anue, cmenetsb, @amunus U.0.)

PenenzupoBanue paboueii mporpaMMbl TUCHUTUIMHBL:

7 OtcyTcTBYET

Penensent

(OoavicHOCmb, yueHoe 36anue, cmenenb, Pamunus 1.0.)

Pabouas nporpamMma nucuuruinHbl coctaBieHa Ha ocHoBanuu @I'OC BO u yuebHoOTO Mm1ana
HaIlpaBJICHUA ITIOATOTOBKHU
13.03.02 DnekTpodHEpreTHKa U ANEKTPOTEXHUKA

Cpok neiicTBus padoueii mporpaMMebl AMCUHUIIMHBI 10 «31» aBrycra 2022 r.

YTBEPXIEHO

Ha 3acenanuu xadenps
«DIIEKTPOCHAOKEHHE U DIIEKTPOTEXHUKA»

(mporoxkon 3aceqanust Ne 2 o1 «12» cenrsops 2017 r.).



1. Ilean ocBOEHUN TUCIUILIHHDI

Llenp ocBOEHUS AUCHUILUIUHBI — (OPMHPOBAHWE 3HAHHWHA, YMEHUH, HABBHIKOB B 001acTH
AaBTOMATHU3ALMM JJICKTPOIHEPIeTUUECKUX CHCTEM, a TaKK€ HM3YyYUTb IPHHLHUIBI JEHCTBUSA U
CHOCOOBI TIOCTPOCHHUSI AaBTOMATUYECKUX YCTPOUCTB YIPABICHUS HOPMAIBHBIMUA PEXUMaMHU pabOThI
JNEKTPOIHEPIETUUECKUX CUCTEM U IIPOTUBOABAPUIHOTIO YIIPABICHUS

2. Mecto nucuuminnsl B ctpykrype OIIOIT BO

JIMCUMIUIMHBL M TPAaKTUKH, HAa OCBOCHHHM KOTOPBIX Oasupyercs JaHHas AUCHUILIMHA:
«CoBpeMeHHbIE SHEepreTu4ecKue CHCTEMBI u 3JIEKTPOHHbIE npeoOpa3oBaTesny,
«OJIEKTPOIHEPTETUYECKUE CUCTEMBI U CETU».

JIMCUMTUIMHBI ¥ TIPAKTHKH, JJIS1 KOTOPBIX OCBOCHUE AHHON TUCIMILIMHBI HEOOXOAMMO Kak

MMpEAUICCTBYIOMICC: BBITTOJIHCHHUE BBIHYCKHOP'I KBaHH(bHKaHHOHHOﬁ pa6OTLI.

3. Ilinanupyembie pe3yJibTaThl 00y4YeHUs

dopmupyemble U
KOHTpPOJIUpYyeMble
KOMIeTeHIUH
(Ko 1 HAMMEHOBAHUE)

NuaukaTopsl J0CTHKEHUS
KOMIIeTeHIN
(Koa 1 HAMMEHOBaHUE)

[lnanupyemble pe3yJibTaThI
o0yueHust

[TK-3 Cnocoben
MIPUMECHSTH 3HAHUE
ocoOeHHoCTeH
XapaKTEPUCTHUK DJIEMEHTOB
AIIEKTPUYECKUX CeTeH,
croco0O0B MTPOU3BOJICTBA U
UCIIONIb30BaHUS
ANEKTPUYECKON SJHEPTUU B
npodeccuoHanbHOM
JESTSIIbHOCTH

[1K-3.3 lemoHCTpUpyeT
3HaHUE OCHOBHBIX
norpeduTenei
AJIEKTPOIHEPT U, HX
XapaKTepUCTHK, TPUMEHSET
9TH 3HAaHUS B
npodeccnoHanbHOM
JeSITeTbHOCTH

3HaTh: METOJIUKY BBIMOJTHEHHE PabOT
10 HEPTreTUYECKOMY 00CIIETOBaHHUIO
000pyIOBaHUS NEKTPOTEXHUUIECKUX
CUCTEM

YMeThb: MOJKII0YATh anmnaparypy,
CHUMATb MOKa3aHUs IPU
9HEpPreTUYecKOM 00cieI0BaHUN
000py10BaHUs AJIEKTPOTEXHUUECKUX
CUCTEM

Bnagets: MeTogamu o0paboTKu 1
aHaJIM3a MOJYYeHHON nHopMamu




4. CTpyKTYpa M coJiepKaHue IUCHUIINHbI

®opMbI TEKYLIETO

Bun . HaumeHoBaHue TeM 3aHATHI Cemecrt |O0bem,| bana | UnTepakTuB, KOHTPOI
Monayasb (pa3aea) yueOHoM . (HauMeHOBaHUe
(yuedHoli padoThI) p u. bl u,
padoThI OLICHOYHOI'0
cpeacTna)
Pasnen 1 Jlek. 1.1. Ha3nauenme, kinaccupukanus Hu 8 2 - - Bompocsr k
ABTOMAaTHYECKOE TOBTOPHOE OCHOBHbIE TpeOoBaHus K cxemam AIIB HK3aMEHY
BKJIFOUCHUE 1.2. DneKTpuuecKoe AIIB
OJTHOKPATHOT'O JIEHCTBHSI
IIp. ABTOMaTHUYECKOE BKJIIOUEHUE 8 2 - - Otuer o
CHUHXPOHHBIX IeHEepaTopoB Ha [IPAKTUYECKON
napaieNIbHyI0 paboty pabote
Jlek. 1.3. Boi6op ycraBok onHokpatHbix AIIB 8 2 - - Bompocsr k
1.4. Yckopenue neWCTBHUS pelIeHHON PK3aMEHY
3anuTel npu AIIB
IIp. ABTOMaTHUYECKOE BKJIIOUEHUE 8 2 - - Otuer o
CHUHXPOHHBIX T€HEepaTopoB Ha MPAKTUYECKON
napauieaIbHyI0 paboTy (MPoAOIKEHHUE) pabote
Jlek. 1.5. Isykparaoe AIIB 8 2 - - Bompocs k
DK3aMEHY
IIp. ABTOMaTHUYECKOE BKJIIOUEHUE 8 2 - - Otuer o
CHUHXPOHHBIX TeHEepaTopoB Ha MPAKTUYECKON
napauieaIbHyI0 paboTy (MPoAOIKEHHUE) pabote
Jlek. 1.6. Tpexdasnoe AIIB Ha nuHuUAX ¢ 8 2 - - Bompocer k
JIBYCTOPOHHUM ITHTAaHHEM PK3aMeHy
1.7. Onnodaznoe AIIB
IIp. ABTOMaTHUYECKOE BKJIIOUEHUE 8 2 - - Otuer o
CHUHXPOHHBIX TeHepaTopoB Ha MPAKTUYECKON
napajuieaIbHyI0 paboTy (MPoAOIHKEHHUE) pabote
Pasnen 2 Jlek. 2.1. Haznauenue ABP 8 2 - - Bompocer k
ABTOMaTHYECKOE BKIIOYCHHE 2.2. OcHOBHbIE TpeOOBaHHSA K CXeMaMm DK3aMEHY

[P€3€pBHOTO MUTAHUS U

ABP




®opMbI TEKYLIETO

Bux N HanmeHnoBaHue TeM 3aHATHHI Cemect | O0beMm,| bana | UaTepakTus, KOHTPOII
Monayab (pa3ae) yueOHoM . (HauMeHOBaHUe
(yuedHoli padoThI) p u. bl u,
padoThbI OLICHOYHOI'0
cpeacTna)
000pyIOBaHUS 2.3. llpunnun neiicteus ABP
IIp. ABTOMaTHYECKOE peryJnpoBaHus 8 2 - - Ortuer o
BO30YKIICHHS CHHXPOHHBIX MPAKTUYECKON
T'eHEepaToOpOB pabote
Jlek. 2.4.  ABTOMaTu4eckoe  BKIIIOUEHUE 8 2 - - Bompocsr k
PEe3epBHBIX TPAaHC(HOPMATOPOB HK3aMEHY
2.5. CereBbie ABP
2.6. Pacuer ycraBok ABP
Ip. ABTOMaTHUECKOE peryaupoBaHus 8 2 - - Otuer o
BO30YKIICHHS CHHXPOHHBIX MPAKTUYECKON
TeHEPATOPOB (MPOJTOHKCHHUE) pabote
Pasnen 3 Jlek. 3.1. CriocoObl CHHXpPOHU3AITUH 8 2 - - Bompocsr k
IABTOMaTH4€CKO€E BKIIFOUCHHE 3.2. VYcrpoiicTBa JUIsi aBTOMaTH3aILUH HK3aMEHY
CHHXPOHHBIX T€HEPAaTOPOB Ha nporecca CHHXPOHHU3AIUU
napaiesbHyo padboTy Ip. ABTOMaTHUECKOE peryJIMpoBaHus 8 2 - - Otuert o
BO30YKIICHHSI CHHXPOHHBIX MPAKTUIECKON
reHepaTopoB (IPOI0JIKEHHE) abore
Jlex 3.3. Pacuer aBTOMaTHMYECKOH TOYHOMN 8 2 - - Bompocsr k
CHUHXPOHH3AINU PK3aMEHY
IIp. ABTOMaTHuecKas 4YacTOTHas pasrpyska 8 2 - - Otuer o
JIEKTPOIHEPTETUUECKUX CUCTEM MPaKTUYECKON
pabote
Pasnen 4 Jlek. 4.1. bananc MOIIHOCTH U 4acTOTa 8 2 - - Bomnpocsl k
ABTOMAaTHYECKOE PETYIUPOBAHHE 4.2. YacToTHBIE  XapaKTEPUCTUKU PK3aMeHy
[peKHUMa SHEPTOCUCTEMBI 10 9HEPrOCHCTEMBI
JacToTe Ip. ABTOMaTHuYeCKas 4YacTOTHAas pasrpyska 8 2 - - Otuer o
JIEKTPOIHEPTeTUUECKUX cucTeM MPAKTUYECKON
(mponpokeHue) pabote




®opMbI TEKYLIETO

unpopmanuu B ACY nucneryepckoro

Bux . HaumenoBanue TeM 3aHATHIA Cemect |O0bem,| bana | UnTepakTuB, KOHTpOJIi
Monayab (pa3ae) yueOHoM . (HauMeHOBaHUe
(yuedHoli padoThI) p u. bl u,
padoThI OLICHOYHOI'0
cpeacTna)
Jlek. 4.3. VYcrpoiicTBa  aBTOMaTHYECKOTO 8 2 - - Bompocsr k
PEryIupOBaHMs YaCTOTHI DK3aMEHY
IIp. ABTOMaTHuUEeCKas 4YacTOTHas pasrpyska 8 2 - - Otuer o
ANEKTPOIHEPTeTUYECKUX CUCTEM MPAKTUIECKOU
(mpoomkeHue) pabote
Paznen 5 Jlex. 5.1. Haznauenue " OCHOBHBIE 8 2 - - Bompock! k
ABTOMaTHYECKAast 4aCTOTHAs MIPUHIIMITEI BBITTOJTHEHUsT AYP DK3aMEHY
pa3rpyska 5.2. Pene yacTtoThl
IIp. ABTOMAaTH3AIMS yUeTa HIEKTPOIHEPTHU 8 2 - - Otuer o
[IPAaKTUYECKON
pabote
Jlek. 5.3. IlpemotBpamicHue OTKIIIOUCHUH 8 2 - - Bompocs k
noTpeduTeneil mpu KpaTKOBPEMEHHBIX DK3aMEHY
CHI)KCHHSIX 9aCTOTHI
54. ABTOMAaTHYECKOE IIOBTOPHOE
BKJIIOUeHUE Tocsie AUP
5.5. Pacuer AUP n0xKHBIX
IIp. ABTOMaTH3a1Us yyeTa 3JIEKTPOIHEPTUU 8 2 - - Otuer o
(mpomomkeHue) MPaKTUYECKOU
pabote
Pasnen 6 Jlek. 6.1. Haznauenne u ¢ynkuun ACY 8 2 - - Bompocer k
ABTOMAaTH3AIHS TUCTIETIYEPCKOTO JIMCTIETYCPCKOTO YITPABICHHSI PK3aMeHY
yIIPaBICHUS IIp. ABTOMAaTH3aIUs y4eTa dIEKTPOIHEPTUU 8 2 - - Otuert o
PIEKTPOIHEPTrEeTUYECKUMHU (mpomomkeHue) MPaKTUYECKOM
crucTeMaMu abore
Jlek. 6.2. CpenctBa cOopa, TepenayH, 8 2 - - Bompocsr k
00paboTku u O0TOOpaXXKeHUs PK3aMEHY




®opMbI TEKYLIETO

Bu . KOHTPOJIs
A . HanmenoBanue TeM 3aHATHH Cemect |O0bem,| bana | UnTepakTuB, p
Monayab (pa3ae) yueOHoM . (HauMeHOBaHUe
(yuedHoli padoThI) p u. bl u,
padoThI OLICHOYHOI'0
cpeacTna)
YIPABJICHUS
IIp. ABTOMaTH3aLMS y4eTa JICKTPOIHEPTUU 8 2 - - Ortuer o
(mponoikeHue) MPaKTUYECKOU
pabote
Cp. CamocrosiTensHOe U3y4yeHue 8 52 - -
TEOPETUIECKOTO Martepuana o
y4yeOHHKaM W y4eOHBIM TOCOOMSIM C
MOJrOTOBKOM K MIPOMEKYTOUHON
aTTeCTalluu
KonTponb 8 36,65 - -
I1A Crmaua ’Kx3aMeHa 8 0,35 - -
Hroro: 144 -




5. O6pa3oBaTesibHbIE TEXHOJIOTHH

JUis  OLEHKM 3HaHUM, YMEHMs U YpOBHS MpO(ECCHOHAIbHBIX  KOMIIETEHIIUH,
IpUOOpPETAaEMBIX  BBIIYCKHMKOM B  IIPOLECCE M3yYyeHUs JUCHUIUIMHBI  «ABTOMaTH3aLUs
JIEKTPOIHEPIETUUECKUX CUCTEM», UCIIOJIb3YIOTCS TEXHOJIOTMH TPAIUIIMOHHOTO 00y4eHUs:

® JICKIMHU C MCIIOJIB30BAaHUEM MYJIBTUMEIUHHOTO 000PYI0BAHUS;

e JlpakTHyeckue 3aHATHSA C YCTHBIM OIPOCOM CTYIEHTOB M 3aKpPEIUICHHEM TEOPETHYECKOIO
MaTepuaia; BBIIOJIHEHNE 3aJaHUsl B COOTBETCTBUM C MHCTPYKIHMAMH M METOIUYECKUMHU
YKa3aHUSAMH IIpenojaBaTelis, IoJyuYeHUE pe3ybTara;

e TpyNnoBas IUCKYCCHsl IIO pe3yJlbTaTaM JICKIMOHHBIX 3aHATUM W IO BOIpOCaM s
CaMOKOHTPOJIS IIPH 3alUTe J1a00paTOPHBIX padoT;

® [IPOBEACHUE PA3IMUHBIX (POPM CAMOCTOATEIBHOM pabOThI, KOTOPAst BKIIFOYAET MOJATOTOBKY K
JICKIIMOHHBIM U JIA00OPATOPHBIM 3aHATUSAM: KOHCIEKTHPOBAHHUE, MPOPAOOTKY KOHCIEKTa JIEKIUH,
JIOTIOJIHEHHE KOHCIIEKTa MaTepuajaMu W3 PEKOMEHIOBAaHHOM HOPMATUBHOM, METOINYECKOM,
Hay4YHO-TEXHUYECKOU U CIIPAaBOYHOU JINTEPATYPHI.

6. MeTonuyeckue yKa3aHusi 10 OCBOEHUIO TUCHMIIUHBI

6.1. OOyuaromuMcsi He0OXOIMMO O3HAKOMHUTBHCS: C COJIepKaHHeM pabodell MporpaMMmbl
mucuuruiHel (nanee — PILJI), ¢ memsMu ®w 3agadamMu JUCHUIUIMHBL, €€ CBS3SMH C JIPYTHMH
JTUCIUIIMHAMU  00pa30BaTENbHON IMPOTrpaMMbl, METOJIWYECKUMHU pa3paboTKaMu 10 JaHHOU
JTVICIIATUTHHE.

6.2. MeTronnyeckue yka3aHus 10 MOJATOTOBKE K JEKI[HOHHBIM 3aHATHIM.

B xome nexkmuii paccMaTpuBarOTCS OCHOBHBIE TIOHSATHS TEM, CBS3aHHBIE C HUMH
TEOPETUUECKHE U MPAKTUYECKUE TPOOIEMBI, JAIOTCS PEKOMEH AU AJI CAMOCTOSTENbHON PabOThI
U TIOATOTOBKE K MPAaKTUYECKHM 3aHATUSAM. [looToMy wW3ydeHHME IUCHUIUIMHBI TpeOyeT
CHUCTEMaTHYECKOI0 M IIOCJIEJOBATENIbHOTO HAKOIJIEHUs 3HAHWUM, CJIEJJ0BAaTEeNIbHO, IPOIYCKH
OTJENBHBIX TEM HE MO3BOJIIOT TJIYOOKO OCBOUTH mpeameT. OOydaronmMcs HEOOXOIUMO: TIepes
KaX/I0M JIeKIue npocmarpuBaTh pabouyio MporpaMMy TUCHMILIMHBI, €€ OCHOBHBIE BOIPOCHI,
PEKOMEHAYEMYIO JIUTEpPAaTypy, YTO TO3BOJUT COKOHOMHUTH BpeMsi Ha OCBOCHHE TEMBI Ha
ayJUTOPHOM 3aHATUM; Tepe] OdYepelHOW JIeKuued HeoOXOaUMO MPOCMOTPETH/TIOBTOPUTH
MaTepuaibl Tpeapaymel Jexnud. lIpu 3aTpyHEHUSX B BOCHPUATHH MaTepHaia CileayeT
00paTUTHCSI K OCHOBHBIM JINTEPATYPHBIM HCTOYHHUKAM.

6.3. Meronnueckue yka3aHus M0 HOJrOTOBKE K MPAKTUYECKUM 3aHATHSIM.

B Xxoze mpakTuueckux 3aHATHH yriyOnsioTcs M 3aKpeIuIioTCs 3HaHHUSA O0YYaroluxcs 0
Py PacCMOTPEHHBIX Ha JIEKIUSX BOMPOCOB, 3HAHWU IO TPOBEICHHUIO DKCIIEPUMEHTA, CHATHIO
noka3aHuii ¢ mpu6opoB. Ha maGopaTOpHBIX 3aHATUSAX Pa3BUBAIOTCS CIIOCOOHOCTH HCIOJIB30BATh
COBPEMEHHBIC WH(OPMAIIMOHHBIE TEXHOJOTHH, YIPaBIATh HHPOpPMAIMEH ¢ MpUMEHEHHEM
NPUKIAJHBIX MPOTPaMM; HCIIOJIB30BaTh CETEBbIE KOMIBIOTEPHBIE TEXHOJOIMH, 0a3bl TaHHBIX M
MaKeThl MPHUKIAJAHBIX TPOAYKTOB. [IpM TOATOTOBKE K JAOOPAaTOPHBIM 3aHSATHSAM Ka)IbIid
00y4aronUics TOTKEH:

— U3YYHTh PEKOMEHIOBAHHYIO JTUTEPATYPY;

— U3Y4YUTh MaTepHabl JICKLINH;

— MOATOTOBUTH OTBETHI HA BCE BOTIPOCHI IO N3y9aeMOU TEME;

— MOATOTOBUTH U 0O()OPMHUTH OTUET 110 JabopaTopHOil pabdore.

B mpomecce ToaAroToBkr K - JIaOOpATOPHBIM  3aHATHAM  OOy4alomuecss MOTYT
BOCIIOJIb30BaThCsI KOHCY/IbTALUSMU MTPETIO1aBaATEs.

6.4. CamocrosTenbHas paboTa BKITIOYAET B ceOs BHIMOJIHEHUE PA3IMYHOTO POAA 3aTaHUN H
CaMOCTOSITENIbHOE M3Y4YeHHE TEOPETHUYECKOI0 MaTepuaia 1Mo yueOHMKaM M y4eOHBIM MOCOOHSIM C
MOJATOTOBKOM K MPaKTUYECKUM 3aHATUSIM. KOHTPOIb caMOCTOSATENIbHON paboThl 00yJaromuXcsl Haj
IpOTrpaMMOIl Kypca OCYILECTBIISIETCSI B XOJ€ MPAaKTUYECKUX 3aHATHH (YCTHBIM OIpOC, perieHue
3a/1a4, MyOJIMYHOE BBICTYIUICHHE C IOKJIAJ0M I10 BEIOpAaHHOH TeME, TECTHPOBAHHE).



7. OueHOYHBIE CPEACTBA

7.1. IIacopT OLIeHOYHBIX CPEACTB

Koxa koHTpo/IMpyemMoii KOMIIeTEeHIIUH HaumeHoBanue
Cemectp
(WJIM ee 4acTH) OLIEHOYHOI0 CPeACTBA
8 ITK-1 (TIK-3.3) Bompocsr k 3x3ameny Ne 1 — 40
Jlaboparopubie paboTel Ne 1 —4

7.2. TunoBblie 3alaHud WJIN UHBIC MaTepUuaJibl, He()ﬁX()}II/IMLIe AJIA TEKYLIET0 KOHTPOJIsA

7.2.1 lIpakTyeckue padoTbl

ABTOMAaTHYECKOE BKJIIOYEHNE CHHXPOHHBIX T€HEPaTOPOB Ha MapaJlIeIbHYI0 paboTy
ABTOMaTHYECKOE PEryIupOoBaHus BO30YXKICHHUSI CHHXPOHHBIX T€HEPATOPOB
ABTOMAaTHUYECKasi YaCTOTHAs pa3rpy3Ka AIEKTPOIHEPTETUIECKUX CUCTEM
ABTOMAaTH3aIUs y4EeTa FIEKTPOIHEPTHUH

NN

Mertoanyeckue ykazaHus K IpakTHYeCKUM pabotaMm HaxosaTcs B nanke Y MK/ Ha xadenpe
«DNEKTPOCHAOKEHUE U AIIEKTPOTEXHUKA» U B Onbmmorexe TI'Y.

Kpartkoe onucanue ¥ perjiaMeHT BbINOJTHEHHU S

Ilepen Hauyamom paboOTHI MPOBOIUTCS coOeceOBaHUE MO 3HAHMIO METOAMKHU palboThl, 1O
pe3ysibTaTaM KOTOPOIo MPUHUMAETCS PEIIEHUs O JAOMYCKE K €€ BbIoJIHEHUI0. PaboTa mpoBoauTcs
1OJl PYKOBOJICTBOM Y4eOHOro MacTepa, KOTOpBIM IOCie €€ BBIIOJHEHMs [eNlaeT 3aluch Ha
VMHAUBUAYAJIbHBIX TUTYJBHBIX JIMCTaX. 3alIUTy pabOThl MPOBOJIUT IpernojaBareidb B Qopme
co0ece/JOBaHus C 3aMMChI0 HA TUTYJIBHOM JIMCTE.

Kpurepuu onenkmn:

- OLIEHKA «3ALIMIIEHO0» BHICTABISETCA CTYAEHTY, €ciau jJabopaTopHas paboTa BBINOJIHEHA
MOJIHOCTBIO U CTYJIEHT IPAaMOTHO OTBETHUJI [10 TEOPETUUYECKON U MPAKTHUUECKON YaCTH MaTepuaa;

- OIICHKA «He 3allMIIEeH0) BbICTABIISIETCS CTYACHTY, €CIIU JJabopaTopHasi paboTa BhINOIHEHA
HE TOJIHOCThIO MJIM CTYIEHT HE T'PAaMOTHO OTBETHJI IO TEOPETUYECKOM U TNMPAKTUYECKOW 4YacTu
marepHana,

7.2.2. TuNoBbIe KOHTPOJIbHbIE 3aJaHUS] UJIU UHbIEe MAaTePHAJIBI

IIpumep. B sHeprocuctemMe B MCXOJHOM COCTOSIHUM coOIofaeTcst OanaHC TeHepaluu U
notpebyieHuss IpU HOMHHAIBHOW yactoTe. OnpeaenuTs U3MEHEHHE YacTOThl B SHEProCHCTEME C

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

ecu kod(duimeHT perynaupyromero >¢dekra Harpysku cocraBmsier K, =15: a) 6e3 AUP; 6)
nocne nevicteus AYP-1; B) mocne aeiicteust AUP-1 u AUP-2.

Pemenne
a) YcraHOBHBIIEECS N3MEHEHHE YaCTOThl JHEPrOCUCTEMBI ITpU OTCYTCTBUU AYP
30-50
L, =——=333Tm.
300-1,5

YacroTa 3HEProCUCTEMBbI YMEHBIIUTCS 10 3HAUCHUS
fin =50—-3,33=46,67 T'u.
6) HeoOxonumslit 00bem ouepeneit AUP-1 coctasisier




P, :].,OS-PﬂO =315 MBT.
Perynupyrommii a¢ppext AUP-1
315 50
Npup1 = ) =
300 (49-46,5)
KonunuectBo ouepeneii AUP-1

_49-465
o 01
KonuyecTtBo cpaboraBmmx odyepeneir AYP-1

49467,
P 01

CymMapHast MOIITHOCTh OTKJIFOUEHHOH B pe3ynbTare cpadbarsiBanus AYP-1 Harpysku

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

25.

MoHoCTh reHepalnu 3HepProcucTeMbI 110CIe BOSHUKHOBEHUS Aeduuura
P, =300 -30 =270 MBr.

MouHoCTh ocTaBmieiics nocie cpadarbiBanus AYP-1 Harpysku

P,, =300 -28,98 = 271,02 MBr.
VYcranosusiueecs nociue aeictsus AYP-1 3HaueHne 4acToThl 3HEPrOCUCTEMBI

f= 270-50-271,02-(50-15-50—-49-21) — 4936 T,
27102-(1L5+21)

CoxpanuBummiics nocne paeiicteus AUP-1 geduuur momuoctu BenuuuuHoit 1,01 MBT

MPENATCTBYET BOCCTAHOBJIICHUIO HOMUHAIBHOTO 3HAYEHUS YaCTOTHI SJHEPIrOCUCTEMBI.

B) Pexomennyemsrit 00bem ouepeneit AYP-2

P,p,=04-P,,n =04-315=12,6 MBT.

Bce ouepenn AYP-2 cpaGaTbIBalOT OJHOBPEMEHHO B MOMEHT CHMKEHHMSI YacTOThI
sHeprocucTeMsl 10 3HaueHus 49,2 I'm, a 3areM ¢ pasaIUYHBIMU BBIAEPKKAMU 10 BpPEMEHU
NPOM3BOJAT OTKJIIOUYEHUE TPUCOEAMHEHHBIX MoTpeduteneil. B pesynbrate neiicteus AYP-2
JIOTIOTHUTENIBHO OTKMovatoTes 12,6 MBT, a MoLTHOCTD OCTaBIIEiCS HATPY3KU COCTaBUT

P,,=271,02-12,6 = 258,42 MBr.
VYcranosusieecs nocie aeiicteuss AYP-1 u AYP-2 3naueHne 4acTOTBI SHEPTOCUCTEMBI IIPH
coxpaHuBIIeMcs ypoBHe renepanuu P, = 2/0 MBT cocraBur
~ 270-50-258,42-(50-15-50—-49-2])
* 258,42 (L5+2,1)

Taxum oOpa3om, aBToMaTHUECKas YaCTOTHAs pa3rpy3Ka sABJseTcs 3P PEeKTUBHBIM CPEICTBOM
NOIEPKAHUS YaCTOTHI SHEPTOCUCTEMBI.

f

=50,04 T'u.

Ne
Bapua 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
HTa

PHO’
MBT

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

P
A0, 70 | 100 | 90 75 | 165 | 120 | 260 | 90 | 150 | 240 | 170 | 100 | 140 | 170 200

MBT

K, 15116 | 17| 18| 19| 20 | 21| 23| 24 | 25| 23| 21| 19 1,7 15




7.3. OueHo4YHbIe cpeICcTBAa [Jisl MPOMEKYTOYHONH aTTeCTAMM MO HUTOraM OCBOEHMA

JUCHUILIHHBI

7.3.1. Bonnpochl K IPOMEKYTOYHOM aTTecTaluu

Cemectp 8
Ne
Bomnpocekl Kk 3xk3aMeny

n/n

1 ABTOMAaTHU3MPOBAHHBIE CUCTEMBI YIIPABJICHHUS YHEPTOCOEPEKEHUEM H IIEKTPOCHAOKEHUEM

2 VcTopusi BOBHUKHOBEHUS U COBPEMEHHBIE TPOOJIEMbl aBTOMATHU3ALIUHU 3JIEKTPOCHA0KEHUS

3 ABTOMaTHKa NOBTOPHOIO BKJItoueHusl. HasHaueHue, npuHun 1eHCTBUS.

4 ABTOMaTHUYECKUE YCTPOWCTBA MOBTOPHOIO BKIKOUeHUs1. CiocoOs! ocymectsieHust AIIB

3) OcHoBHbIE TEXHUYECKHUE TpeboBaHus K ycrpoiictBam AIIB

6 ABTOMAaTHYECKHE YCTPOMCTBA BKIIIOUYEHHUsI pe3epBa

7 ®a3bl GYHKIMOHUPOBAHUS ABTOMATUKU NPEAOTBPALLCHUs] HApYIIEHUs YCTOMUMBOCTH

8 O6mas ¢pyHknuoHanpHas crpykrypa AITHY

9 Ha3naueHue ycTpoHCTB aBTOMAaTHYECKOI0 MPEIOTBPAIIECHUS] HAPYIIEHUs] YCTOWYMBOCTH

10 | Bo3zneiicTBHs yCTpOHCTB aBTOMATHYECKOTO MPENOTBPAIICHUS] HAPYINICHUH YCTOWYHBOCTH

11 | IIpuunHbI BOSHUKHOBEHUS aBAPUIUHBIX PEKUMOB

12 | YcrpoiicTBa aisi BBISIBICHHUS aBaPUHHBIX BOSMYIICHHHA

13 | ABTOMaTH3MPOBAHHBIE CHCTEMBI PETHCTPAIINN ABAPHIHBIX CHUTYallui

14 | ABTromaTuKa JIMKBUJALMH aCUHXPOHHOTO pexxumMa. TpeGoBaHus K yCTpOCTBaM.

15 | TpeboBanust K pa3MEIIEHUIO M HACTPOWKE YCTPOMCTB  aBTOMATHKU JIMKBUIALMH
ACMHXPOHHOT'O peXuMa

16 | IlpuHmn paboThl yCTPOICTBa aBTOMATHKH JTUKBUIAINN ACHHXPOHHOTO PEXIMA

17 | MukporporeccopHble PeryisiTopbl peaKTUBHOM MOIIIHOCTH KOHJIEHCATOPHBIX OaTapei

18 | MukporporeccopHble aBTOMATUYECKHE CHUHXPOHU3ATOPHI JJISI BKIFOYECHUS CHHXPOHHBIX
TeHEepaTOpPOB Ha MapaJuIebHYI0 PaboTy

19 | MukpomnponeccopHblii  aBTOMATUYECKUH  PEryasTop  BO30YXKIEHUS  CHHXPOHHBIX
reHEepaTopOB

20 | MuxkpomnporeccopHas aBTOMAaTU3MpOBaHHAs cucrema YIIPaBJICHUS
THJIPO3JIEKTPOCTAHIMSIMU

21 | MuxkponporueccopHasi ACY TemioBbIMU CTaHIIHSIMU

22 | lndposas ACY 4acToTON M aKTHBHOM MOIITHOCTBIO SJIEKTPOIHEPTeTHUECKONW CHCTEMBI

23 | OcobeHHOCTH aBTOMATUKH MPEJOTBPALICHHUS HAapyIIEeHHUs YCTOMUYUBOCTH

24 | ABromarmueckas 4acTOTHas pasrpy3ka. [lonstme. HopmatuBHBIE TpeOOBaHHS.
JUTuTenbHOCTh paboThI.

25 | TlociencTBust CHYDKEHHSI YaCTOTHI

26 | Crpykrypa ycrporictea AYP

27 | TpebGoBanus, npeabspisiembie kK AUP

28 | ABTOMaTHyecKoe MOBTOpPHOE BKIOUeHHUe mocie AYP

29 | Ha3nauenue u pyHKIIMM aBTOMAaTU3WPOBAHHBIX CUCTEM JUCIETYEPCKOTO YIPABICHHUS

30 | AromaTtm3mpoBaHHOE pabouee MecTo (APM) nmucnerdepa sHEpreTHYECKOro 00hEKTa

31 | CpenctBa cbopa, nepegayn 1 00pabOTKKU HHPOPMAITUU

32 | JIuCcTaHIMOHHOE U TeJIEMEXaHUYECKOEe YIPABICHHUE

33 | Hducneruepckuii myHKT. [lluTel ynpaBieHus 3HEprooObeKTa

34 | Crpykrypa ACKYD

35 | 3amaum aBTOMATH3AIMH YUETA DIICKTPOIHEPTUN

36 | 3amauum KOMMEPUYECKOTO0 M TEXHHYECKOTO y4y&€Ta 3JEKTPOIHEPrHH. YUET BbIpAaOOTaHHOU U

TOTPEOIEHHOMN SIIEKTPOIHEPTUH.




37

ABTOMAaTH3aIUs y4€Ta SHEPrOHOCUTEIEH

38

ITporpammuoe obecnieueHue i coopa JaHHBIX

39

Metponoruueckoe ¥ HOpMaTHBHOE  oOecriedyeHHe  y4€ra  DIEKTPOdSHEPTUU U

HEPropecypcoB.

40

Tpe6OBaHI/I${, MNPEABABIACMBIC K aBTOMAaTU3HPOBAHHBIM CUCTEMAM YUC€TaA SJICKTPOIHCPT N

7.3.2. Kputepuu 4 HOPMbI OLEHKH

Cemectp

dopma
NpoBeIeHus!
MPOMEKYTOYHOM
arTecTalnu

Kpurtepuu u HOpMbI OLleHKH

9K3aMeH
(MMCBMEHHO)

«OTJIIMYHO»

oOyyarommuiicst 00J1a1aeT rITyOOKUMH U
NPOYHBIMH 3HAHUSMH [TPOTPAMMHOTO
Marepuaa; Ipyu OTBETe
IPOJIEMOHCTPUPOBAI
HCUEPIBIBAIOIIEE, IOCIEI0BATEIILHOE U
JIOTUYECKU CTPOMHOE U3JIOKEHHUE;
NpaBUIBHO CHOPMYIHPOBAI TOHITHUS U
3aKOHOMEPHOCTH I10 BOTIPOCY

«XOpOouIo»

obOyuaromuiics 00J1a1aeT J0CTaATOYHO
TIOJTHBIM 3HAHHUEM IPOTPAMMHOTO
MaTepuaia; ero OTBET MPEICTABIACT
IpPaMOTHOE M3JI0KEHUE YICOHOTO
MaTepHaa 1o CylmecTBy; OTCyTCTBYIOT
CYIIECTBEHHbIE HETOUHOCTH B
(bopMyIMPOBAHNUN MTOHSTHIA;
MPaBUIBHO MPUMEHEHBI
TEOPETUYECKHE TTOJIOKECHHUS,
HOJTBEPXKICHHbIE IPUMEpPaAMHU

«YZOBJIETBOPUTEIILHO»

o0yyJaronuiics nMeeT 001Ire 3HAHUS
OCHOBHOT'O MaTepuaia 6e3 yCBOCHuUs
HEKOTOPBIX CYIIECTBEHHBIX
MOJIOKEHUH; (POPMYITUPYET OCHOBHBIE
MIOHATHUS ¢ HEKOTOPON HETOYHOCTBIO;
3aTPYyIQHSETCS B IPUBEICHUU
IIPUMEPOB, MOATBEPHKAAIOIINX
TEOPETUYECKHE MOTOKEHUS

«HCYOOBJICTBOPUTCIIBHO»

00ydJaromuics He 3HaeT
3HAYUTENbHYIO YaCTh IPOrPaMMHOTO
MaTepuaa; JTOMyCTHI CYIIeCTBEHHBIC
OIIMOKHU B TIPOIECCE U3IIOKEHUS; HEe
YMeeT BBIJACJINUTH I'JITAaBHOC U CACIAaTh
BBIBO/JI; IPUBOJIUT OLITHOOYHBIE
oTIpe/ICIICHUS




8. YueOHo-MeTOoqHYecKOe H HH(OPMAIIMOHHOE 00ecneyeHne JUCITUTNINHBI

8.1. Obsi3aTe/ibHAA JTUTEPATYypa

Tun (yueOHuK, ydeOHOE

KoanuyecTtBO B

HAY4YHOH
Ne nocodoue, yueoHo-
ABTOPBI, COCTABUTEH 3arsaaBue (3aroJioBoK) I'ox n3nanus ounodaunorexe /
n/n MeToIMYecKoe nocooue,
HaumeHoBaHue
NPAaKTHKYM, JP.) 3EC
1 | Vupsmenko .M. MHUKpONpOIIeCCOPHOE YIIPABICHHE Y4eOHoe mocodue 2016 3BC «IPRbooks»
yCTpOMCTBaMHU IIPE0OpPa30BaAHUS
ANEKTPUUYECKON SHEPTUU U IepeIadn
ANEKTPOTEXHUYECKOU NH(DOpMaLIUU
2 | bynkun A.E. ABTOMaTHUYECKOE PEryIMpOBaHUE VYuyebHoe nocobue 2016 OBbC «Jlanp»
HSHEProyCTaHOBOK
3 | bormanoB A.B., bornapes MHUKpOnpoIecCOpHbIE YCTPOHCTBA Y4eOHoe mocodue 2016 3BC «IPRbooks»
A.B. pEJIEHOM 3aIlUThl 1 AaBTOMATHU3AIMA B
ANEKTPOIHEPTCTHUECKUX CHCTEMAX
4 Bapronowmeii I1.1., NudopmannonHoe obecreuenue 3aaaq YyebHoe rmocodue 2015 9BC «IPRbooks»
Tamumun B.A. JJIEKTPOOHEPIETHKH
8.2. JlonosinuTebHAS JIUTEpPATypa
KoanuecTBo B
Tun (yueOHUK, ydeOHOE .
HAYYHOI
Ne nocooue, yueOHo-
ABTOpBI, COCTABUTEH 3arsiaBue (3aroJioBOK) I'op u3nanus Ondmorexe /
n/m MeToAnYecKoe mocooue,
HPAKTHKYM, IP.) HaumenoBanmue
P » AP 3BC
1 | IMerpenko KO.H., HoBukos | [IporpamMMmHOe yrpaBieHue YueOHoe mocodue 2013 3BC «IPRbooks»
C.O., I'onuapos A.A. TEXHOJIOTUYECKUMU KOMILUIEKCAMHU B
JHEPreTHKE
2 | lotiko B.II. ABTOMAaTHYECKOE PETYIMPOBAHUE B YyeOHoe mocodue 2012 3BC «IPRbooks»

OJICKTPUYICCKUX CUCTEMAX




Tun (yueOHuK, yueOHOe

KoanuyecTBO B

HAY4YHOH
Ne nocooue, yue0Ho-
ABTOPBI, COCTABUTEH 3arsaaBue (3aroJioBoK) I'ox n3panus ouodaunorexe /
n/n MeToAnYecKoe mocooue,
IPAKTHKYM, 1p.) HaumeHoBaHue
p y 2 p' 3BC
3 | KyBmuHoB A A. ABTOMAaTH3AIUA AJIECKTPOIHEPTETHICCKUX [IpakTukym 2016 Meroandeckuit

CUCTEM

KaOuHeT Kadeapsl




8.3. IlepeueHb mpogeccHOHANBHBIX 0a3 JaHHBIX U MH(POPMALMOHHBIX CHPABOYHBIX
cucTeM

— Web of Science [DnexTpoHHBIH pecypc] : MyJIbTHAUCHMIUIMHAPHAS pedepaTuBHas Oa3a
nannbix. — Philadelphia: Clarivate Analitics, 2016. — Pesxum goctyna : apps.webofknowledge.com.
— 3ari. ¢ 3KpaHa. — S3. pyc.,aHrui.;

— Scopus [DnekTponHbIii pecype] : pedeparuBHas 6a3a manubix. — Netherlands: Elsevier,
2004. — Pexxum poctymna : scopus.com. — 3ari. ¢ 3kpana. — f3. pyc., aHri.;

— Elibrary [OnexrponHnsiii pecypc]| : HayuHas syeKTpoHHas Ombnmoreka. — Mocksa : HOB,
2000. — Pesxxum pocrymna : elibrary.ru. — 3ari. ¢ 3xkpana. — SI3. pyc., aHri.;

— Springer Link [Dnextponnslii pecypc] : [0a3a manubix].— Switzerland: SpringerNature,
1842. — Pexxum noctyma : link.springer.com. — 3ari. ¢ skpana. — 5I3. aHri.;

— Science Direct [DnekTpoHHBIH pecypc] : KOJUICKIUS 3JICKTPOHHBIX KHUT H3JATEIbCTBA
Elsevier. — Netherlands: Elsevier, 2018. — Pexxum moctyna : sciencedirect.com. — 3ari. ¢ skpaHa. —
SI3. aATN.;

— Cambridge university press [DnekTpoHHBIH pecypc]
Cambridge: Cambridge university press, 2018 . — Pexxum nocryna :
3KpaHa. — 3. aHrm.;

— NEICON [2nexTpoHHBIH pecypc] : aneKTpoHHas HHQOpMAIHS : apXUB HAYYHBIX KyPHAJIOB.
— Mocksa : HOUKOH, 2002. — Pexxum goctyma : neicon.ru/resources/archive. — 3ari. ¢ skpaHa. —
S13. pyc., aHriL.

KypHaJIbl HU34aTCJIbCTBA. —
cambridge.org. — 3arn. ¢

8.4. [lepeueHb MPOrpaMMHOTo ofecneYeHust

Ne Hanmenosanue IO PexBU3UTEI norongpa
n/n (naTa, HOMep, CPOK JAeHCTBHA)
1 | Windows Horoop Ne 690 ot 19.05.2015, cpox

JIefcTBUS — 6ECCPOUHO

2 | Office Standard HoroBop Ne 690 ot 19.05.2015, cpox
nevctBust — Oeccpouno; Jorosop Ne 727
or 20.07.2016, cpox neiictBuI  —

06eccpovHO

3 | MathCAD Akt n/n ot 21.07.2009r. (I'oc. KonTpakt
No 487 ot 28.05.2009r1.), cpok AeicTBuUsA -

6eccpouHo

8.5. Onucanue MaTepHAIbHO-TeXHHYECKOH 0a3bl, HEOOXOAMMOI A5 OCYLIeCTBJIEHHUA
o0pa3oBaTeIbHOIO NpoLecca 1o JMCUUIIINHE

HaunMeHoBaHMe 000py10BAHHBIX Y4eOHBIX
Ka0MHeTOoB, 1a00paTOpHii, MACTEPCKUX U

Ne Ap. 00bEKTOB ISl IPOBEACHUS
. IlepeyeHb 0OCHOBHOIO 000PYy10BaAHMS
/Il | MPaKTHYeCKHUX U JJA00PaTOPHBIX 3aHATHIA,
NMOMeIIeHUH VISl CAMOCTOATEIbHOMI

padoThl o0yqawmmxcsi (HOMep ayJIUTOPHH)

VYyeOHast ayTuTOpust AJisl IPOBEICHUS IIpoekTop, sKpaH; CTOJI Y4EHUYECKUI

3aHATUH JEKIMOHHOTO THMA. Y4yeOHas (MOHOOJIOK) TByXMECTHBIN , CTOJ

ayJIUTOPHS IS IPOBEACHUS 3aHATHIA YYCHUYECKUH (MOHOOJIOK) TPEXMECTHBIM,

1 | cemunapckoro tuna. YueOHas ayquTOpUs Ui | CTOJ MPENOAaBaTeNbCKUN , CTYI

KypPCOBOTO TIPOEKTHUPOBAHUS (BBITIOTHEHHS
KYpCOBBIX pa0oT). YueOHast ayIuTOpHs JUis
IPOBEICHNUS TPYNIIOBBIX M WHANBUIYaTbHBIX

MPENOoIaBaTeIbCKUM, JOCKa ayTUTOPHAs. ,
9KpaH, IPOEKTOP, KATIO3H.




HaumeHoBaHue 000py10BAHHBIX YUYeOHBIX
Ka0UHEeTOB, JJa00paTOPHii, MACTEPCKUX U

Ne JAP. 00bEKTOB /IJIsl IPOBEIeHUs
. IlepeyeHb 0CHOBHOTO 000pYy/A0BaAHMA
I/l | MPaKTHYeCKUX U JA00pPaTOPHBIX 3aHATHIA,
NMOMeNIeHU JJIfl CAMOCTOATEILHON
pa6oThl o0yuarmmxcsi (HOMep ayAUTOPHH)
KOHCYJIbTalMil. YueOHas ayquTopus s
IIPOBEJICHUS 3aHATUHN TEKYIIEr0 KOHTPOJIS U
IPOMEKYTOUHOM aTrecTarmu.(D-211)
JIaGoparopust «MojenupoBaHue OKpaH, CTOJIbl yYEHUYECKHUE JIBYXMECTHBIE,
JIEKTPUYECKUX CUCTEM. BHyTpH3aBoackoe CTYJIbsl YY4EHUYECKHUE, CTOJI
3JIEKTPOCHAOKEHHE U PEKUMBD». YueOHast IIpeNnoaBaTeIbCKUM, CTYI
ayJIUTOPHS JJIs IPOBEACHUS 3aHATHI MIPENo1aBaTesIbCKui, J0CKa
cemuHapckoro tuna. YueoOnas ayautopus aius | UTHTEPAKTUBHA L, koMIUIEKT TUIIOBOTO
2 | KypcOBOTO MPOEKTUPOBAHUS (BBITOIHEHHUS naboparopHoro obopynoBanus , [1IK
KYPCOBBIX paboT). YueOHast ay TuTOpus JIIst 71ab0paTOPHBIE CTOJIBI C 00OPYIOBAHUEM ,
MPOBEACHUS TPYNIOBBIX U UHAUBUIYAJIBHBIX | KAJIO3U, IPOECKTOP.
KOHCYJIbTAIMi. YueOHas ayiuTopus IS
MIPOBEACHUS 3aHIATHI TEKYILEro KOHTPOJIS U
npomexytrounoi arrecraiun.(9-210)
[Tomenienue 115 caMOCTOSITENbHOM pabOThI CroJibl y4eHUUYECKHUE, CTYIIbs
3 | crynenros (I'-401) yueHnueckue, [1K ¢ Bbrxonom B ceTh

HNuTepuer




