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1. llesu u 3212494 AU CIUILIHHBI

Ienu n 3agaun aucruiuinHab! [lonroToBKa crienuanucTa, CiocoOHOTO perniarh
TEXHUYCCKHUE 33]1a4M, CBSI3aHHBIC C 3AIIUTON U YIIPABICHUEM CUCTEMAMU
AIIEKTPOCHAOKEHHSI TIPOMBINIJICHHBIX TIPEANPUATANA U TOPOJAOB B HOPMATHHBIX, aBAPHITHBIX
Y TIOCJICABAPUIMHBIX PeKUMaX MX PabOThI. 3a/1a4M TUCIMIUIMHEL: AaTh MPEACTABICHUE 00
OpraHU3aliK U PadoTe MPOTUBOABAPUITHOW aBTOMATUKH B JIEKTPUUCCKHUX CETAX
IIPOMBIIIIEHHBIX MPEANPUITHA U TOPOJOB Ha PAa3IMUHBIX YPOBHIX CHCTEM
AMEKTPOCHAOKECHUS.

Kparkoe cogepkaHue TUCHMIITIMHBI

OCHOBBI TOCTPOEHHUS MPOTUBOABAPUITHON aBTOMATHUKH, IPUMEHSAEMON B CUCTEMAX
anekTpocHadxkeHus HanpspbkeHnuem 110—-10-0,38 kB. O3nakoMiieHre ¢ OCHOBHBIMU
BUJIaMU MTPOTHBOABAPUIHON aBTOMAaTHKHU, METOAaMH UX BbiOopa u pacuéra: AIIB, ABP,

AYP, APT, APH, APPM, APPH. [lucneruepckoe ynpasienue COC. Penelinas 3amura
nojctaniuii HanpspbkenueM 110/10 kB v nutaronux ux JMHUHN 3JIEKTPOIIepeIadH.

2. Komnerenuum o0y4yaromerocs, (popMupyemMblie B pe3yJibTare 0CBOCHHSA
AUCHUNIMHBI

[TnanaupyemMble pe3yabTaThl OCBOCHUS [MnanupyemMblie pe3yabTaThl
OIT BO (xommieTeHIInn) 00ydYeHHUs 10 AUCITUTUTHHE

3HaeT: 0COOEHHOCTH PAOOTHI AMEKTPUIECKUX CETEH
CHCTEM DJIEKTPOCHAOKEHUS TPOMBIIIICHHBIX

[IK-1 CnocoGeH oprann3oBaTh U BBITIOIHSTH MPEANPUATANA U TOPOJOB PU HOPMAJIBHBIX U
IIPOEKTUPOBAHUE, YIIPABICHNE U DKCIUTyaTallMl0 [aBapUIHBIX CUTYallUsX;

CHJIOBOTO 000PYI0BaHUS, PEIEHHON 3allUThl U |YMEeT: aHaJIM3UpOBaTh aBapUIHbBIE CUTyalluH U
aBTOMATHKH, y4éTa IEKTPOIHEPTUN B CUCTEMAX [[IpeIaraTh PELICHUs 10 UX YCTPaHEHMIO;
00BEKTOB CUCTEM 3JIEKTPOCHAOKEHUS MMeeT npakTU4YeCKUil OMbIT: BIOOpa U
IIPOMBILIUIEHHBIX IPEAIPUATAN U TOPOJOB. OIpeENIEHUs TApaMETPOB COBPEMEHHBIX YCTPOICTB

[peJeiHO 3aUThl U aBTOMATHKH 3JIEKTPUYECKUX
CeTell CUCTEeM DIIEKTPOCHAOKEHUS;

3. Mecro nucuuninnbl B ctpykrype OII BO

[TepeueHp npenIecTBYOMUX AUCIUILINH, [TepeueHp MOCIEAYIOMUX AUCIUIUINH,
BUJIOB pabOT y4eOHOTro IIaHa BUJIOB paboT
CunoBas npeoOpazoBaresbHasi TEXHUKA B
Her HIIEKTPOTEXHOJIOTHSIX,
YipaBieHue pexxuMamMu padoThl CUCTEM
DIIEKTPOCHAOKEHHUS

TpeOoBaHMs K «BXOIHBIM» 3HAHUSM, YMEHUSIM, HABbIKAM CTYIE€HTA, HEOOXOIUMbIM
IpY OCBOCHHUH JJAHHOM AMCLMIUIUHBI U IPUOOPETEHHBIM B PE3YIbTATE OCBOCHUS
NPEALIECTBYOIUX JUCHUTIINH:

Her

4. O0béM 1 BUABI yUeOHOI1 padoThI




OO6mas TpyA0€eMKOCTh JUCHUIUIMHBI COCTaBIsET 4 3.€., 144 4., 75,5 4. KOHTaKTHOM

paboThI
Pacnpenenenne o cemectpam
. Bcero B Jacax
Bun yuebnoi paboret 4acoB Howmep cemectpa
1

OO6mmas Tpy10EMKOCTh AUCIIUTUTHHBI 144 144

AyoumopHhvie 3auamusi: 64 64
Jlexuuu (JI) 16 16
[TpakTudeckue 3aHATUS, CEMHHAPHI U (FITH) IPYTHE BHIIBI

aynuTopHbIX 3aHsaTui (I13) 32 32
Jlabopatopusie pabotsl (JIP) 16 16

Camocmosmenvras paboma (CPC) 68,5 68,5
KypcoBoii npoekt 40 40
[TonroToBKa K CEMHHAPCKUM 3aHSATHSAM U JIA0OPATOPHBIM 28.5 8.5

3aHIATUAM

KoHcynbTanum 1 mpoMexXyTodHas aTTeCcTalus 11,5 11,5

Bux konTpons (3adet, qud.3avueT, IK3aMeH) - sk3ameH,KI1

5. ConeprxkaHue TUCHMIIIMHBI

OObeM ayTUTOPHBIX
Ne HanmenoBanue pa3aenoB IUCHUIUIMHbI 3aHATHH IO BUJIAM B 4acax
paznena
Beero |JI| 113 | JIP
1 |O6mue nomoxeHus. ABToMaTHueckoe noBropHoe BiitoueHue (AIIB) 10 21 6 2
2 |ABroMaTHueckoe BKJIoueHue pesepna (ABP) 8 2| 4 2
3 ABTOMaTHuYecKasi yacToTHas pasrpyska (AYP). Apromarnueckas 6 21 9 )
pasrpyska 1o Toky (APT)
4  |ABToMarmdeckoe peryaupoBanue HanpspkeHus (APH) 8 21 4 2
5  |ABTOMaTUYEeCKOE peryaupoBaHue peakTuBHON MouHocTH (APPM) 8 21 4 2
6 |YnpasineHue pexumMamMu HEUTpaJIU AEKTPUUECKUX CeTel 8 2| 4 2
JlucrieTuepcKoe ynpaBieHne 000pyJ0BaHUEM MOCTAHITUI
7 [manpstxenuem 110-220 kB u pacnpenenuTenbHbIMU CETSIMU 10 2| 4 4
HarnpsbkeHuem 10 kB
OO011as opraHu3anys NPOTUBOABAPHITHON aBTOMATUKHU HA PA3IMYHBIX
8  |ypOB-HSIX CHCTEMBI AeKTpOoCcHaOKeH!s HanpspkeHneM 220—110-35— 6 2| 4 0
10-6-0,38 xB
5.1. Jlexknun
Ne Ne Kox-
HaumeHoBaHue unm KpaTkoe coJepKaHue JIEKIIMOHHOTO 3aHATUS BO
NeKLuu[pa3aena
4acoB
OO61ue nonoxenusi. OpraHu3zanys yrnpaBJIeHUs] CUCTEMOH EKTPOCHAOKEHHUS.
Ha3znaueHue peseifHoi 3auuThl 1 aBToMaTHKH. Kinaccudukarms cuctem
1 | [ABTOMATHKH, IPUMEHSEMBIX B CHCTEMaX ANIEKTPOCHAOKEHUS: aBTOMaTHKa )
HOpMaJIbHBIX PEXKUMOB U MPOTUBOABapHiiHas aBTOMaTHKa. DKOHOMUYECKas
(PPEKTUBHOCTH CUCTEM aBTOMATUKU. ABTOMAaTH4YECKOE MOBTOPHOE BKIIIOUEHUE
(AIIB). [Tonstue AIIB. [ToHsiTHE «ITYCKOBBIX OPraHOB WJIM ITyCKOBOM




UH(OPMaIU», IPUBOAALINX B IeiicTBHe ycTpoiicTBa aBToMatku COC. AIIB BJI-
110 kB, KJI-10 kB u Tpanchopmaropos Hamnpsikeauem 110/10 kB. CornmacoBanne
AIIB paznuunbix ypoBHeit COC. Cxemsbl ucnonsnenus AIIB ¢ ucnonb3oBanuemM
MHKPOTIPOILIECCOPHOUN TeXHUKH. Anroputmsl aecteus AIIB nunuii u AIIB
TpanchopmaropoB. AIIB coopHbix muH. CxeMbl ucnionnenus: AIIB ¢
MCTIOJIb30BaHUEM MUKPOIIPOIECCOPHON TEXHUKHU. ATopuT™ JerctBusd AlIB mmH.
AIIB acMHXpOHHBIX U CHHXPOHHBIX JIEKTPOJIBUraTeleil HallpsHKEHUEM BhIle |
kB. Paznuune AIIB npu orcyrcrBun n Hanmnuuu JJ]. Cxembl ucnonnenust AIIB ¢
MCII0JIb30BaHUEM MUKPOIPOLECCOPHON TeXHUKHU. AnropuTmel aeiicteus AIIB AJ{
u C/I. AIIB snexrpoasurareneit HanpsbkeHuem a0 1 kB. Paznuuue AIIB npu
orcyTcTBUM U Hanuuuu JJ]. Cxemsbl ucnionnenus AlIB ¢ ucnonb3oBaHueM
MHKPOTIPOIIECCOPHOM TeXHUKH. Asnroputm AeiictBust AIIB D]I.

ABToMaTtnueckoe BkItoueHue pesepna (ABP). [Toustue ABP. ABP pesepBHoii
nmuHuK HanpspkeHueM 110 u 10 kB. Anroputwm neiictust ABP nuann. Cxemsl
ucriosiHeHnst ABP ¢ ncnonbs3oBaHneM MHKPOIIPOLIECCOPHON TeXHUKN. ABP
pe3epBHOro Tpanchopmaropa. AnroputM aenctsust ABP tpancdopmaropa.
CxeMbl ucnionHenuss ABP ¢ ucnonp30BaHreM MUKpPOIPOLIECCOPHON TeXHUKH. ABP
Ha ceKimoHHOM BhIKItodaresne 10 kB I'TIII, anroputm netictBus. OcoOeHHOCTH
ucriosiHeHnst ABP I'TIII mpu Hann4uny BEICOKOBOJIBTHBIX JiBUrareneii. ABP
cekmonHoro Beikitouarens 0,4 kB uexosoit TII, anroput™msl aeiicteusi. ABP B
ceTsx HanpspbkeHueM 710 1 kB (Ha aBToMaTnyeckux BBIKIIIOYATENSX, MATHUTHBIX
TyCKaTeJsIX U MUKPOIIPOLIECCOPHON TEXHUKE).

ABTOMaTHueckas yactoTHas pasrpyska (AUP). [Ipoueccsl, nporekatomue B
HPHEProCHUCTEME U BBI3BIBAIOIINE CHUYKEHUE YACTOTHI: «JIaBUHA YacTOThD» U
«JITaBUHA HaNpspKeHUs». MeponpusaTusi, 00ecrneynuBaroIye BOCCTaHOBICHNE
yacToThl; moHsiTHe AUP. YactotHoe AIIB (UAIIB) nocne AYP. CornacoBanue
nercteus ycrporicts AIIB, ABP, AYP. Anropurms! nelicteus ycrpoiicts AYP u
UATIIB. Asromaruueckas pasrpyska no Toky (APT). Ilonsatue APT. APT
TpaHchopmaropos HanpsbkeHueM 110/10 kB. Anroputm aelictBus ycrpoiicts APT
TpanchopmaropoB. APT Bo3aymHbIX TuHui HanpspkenreM 110 kB u kaGenbHBIX
nmuHui HanpspkeHueM 10 kB. Anroputwm nelicteus ycrpoiicts APT nunwmii.

ABTOMarnueckoe perynmupoBanue HanpspkeHus (APH). [IpuunHbl, BRI3bIBarOINE
BO3HUKHOBEHUE OTKJIOHEHHUS HANPSKEHUS U KoJleOaHU HanpsbkeHus. Bnusaue
OTKJIOHEHHSI HAIIPsDKEHUS Ha paboTy ANMEeKTPONPUEMHUKOB. TeXHUUECKUE CPEACTBa
pEryaupoBaHus HaNpsKeHUsl. PerynnpoBanne nNepeKiItoueH sl OTBETBICHUN
TpaHcdopmaropa noj Harpy3koit HanpspbkenueM 110/10 kB. PITH ¢upm ABB,
Siemens u ap. CXeMbl HCIIOTHEHUSI aBTOMAaTHUECKUX PETYIISITOPOB HAIPSHKSHHUS C
MCIIOJIb30BAaHUEM MUKPOIPOLIECCOPHOIN TEXHUKHU. AJITOPUTM ACHCTBUS yCTPOKUCTBA
APH. PerynupoBanue HanpspkeHUs ¢ TOMOIIBIO BOJIBTO100aBOYHBIX
TpaHchOpMaToOpoOB.

ABTOMAaTHYECKOE PETYIIMpOBaHNE peakTUBHOU MomIHOCTH (APPM). B3anmocBsi3b
KOMIIEHCAIIMU PEaKTUBHOW MOIIIHOCTH U PETYIMPOBAHUS HAIIPSKEHUS CETH.
TexHruecKkue cpeacTBa KOMIIEHCAMU PeaKTUBHON MOIITHOCTH, 00ecreunBarolye
perynupoBaHue HanpspkeHus. [IpuHuunsl peryaupoBanus momHoct bK.
AJITOPUTMBI IECTBUS YCTPOUCTB, PEATU3YIOIINX pa3Hble TPUHIHUIBI. CXEeMbI
WCIIOJIHEHUSI PETYISITOPOB C UCIIOJIBb30BAHMEM MUKPOIPOLIECCOPHON TEXHUKH.
Vcrionb30BaHME CUHXPOHHBIX KOMIIEHCATOPOB M CUHXPOHHBIX JABUTATEIEH JJIs
ABTOMATUYECKOTO PETYIUPOBAHMS HAMPSHKEHUS U aBTOMATUYECKOTO
pErylIMpoOBaHUsl KOMIIEHCALIMU PEaKTUBHOW MOIIHOCTH. Mcnonb30BaHne
OBICTPOJICHCTBYIOUIUX UCTOYHUKOB PEAKTUBHON MOIIIHOCTH JJISI CHU>KEHUS
KoJIeOaHUN HAPSKEHUS, HAlIPUMEp, B CHCTEMaXx 3JIeKTPOCHAOKEHUS TPOKATHBIX
CTaHOB, AYTOBBIX CTaJCIUIABMWIbHBIX Neueld. CTaTnyeckue MCTOYHUKH PEAKTUBHOM
MOIIHOCTH. AJITOPUTMBI JEHCTBUS aBTOMATUYECKUX YCTPOHUCTB, 00€CIIeYnBAOLITIX
pEryJaupoBaHUE HANPSHKEHUS PEAKTUBHOM MOILIHOCTH € ITomMoIb0 MTPM.
CHkeHHe KoieOaHWi HAIPSKEHUS ¢ TIOMOIIBIO0 OBICTPOACHCTBYIOIINX
MCTOYHUKOB PEAKTUBHOM MOIIIHOCTH.




YIIpaBieHue peKUMaMU HEUTPAJIA JIEKTPUUECKUX ceTel. PexxuMbl HelTpanu
priekTpuueckux ceteil Hanpsbkenuem 0,38—6—10-35—-110 kB. Xapakrepusie
PEKUMBI pPaOOTHI KOMIIEHCUPOBAHHOM CETH U €r0 XapaKTepUCTHKH, UCTIONIb3yEeMbIe
17151 aBTOMATUYECKOM HACTPOMKH TIyroracsaiinx peakTopoB. THIBI Jyroracsiumx
peakTopoB. ABTOMaTHYECKasi HACTPOMKA Tyroracsiiiux peakTopoB C
MCTIOJIb30BaHUEM (Da30BBIX U IKCTPEMAIIBHBIX XaPAKTEPUCTUK KOMIIEHCUPOBAHHON
cet. CriocoObI CO37aHUsl UICKYCCTBEHHOM HECUMMETPHUH. AJITOPUTM JIEHCTBHSA
¢dazoBoro perynaropa. Pe3uctuBHoe 3a3eMiieHrne HeUTpaau. Pexxumbl paboThI
PIIEKTPUYECKON CETH C PE3UCTUBHBIM 3a3eMiIeHHEM HelTpanu npu 033,
XapaKTepUCTUKH. Bubl pe3ucTopoB U UX XapakTepucTHKU. OCOOEHHOCTH
nocTpoeHus 3auThl oT O33 npu JaHHOM peXXUME HEUTPaJIH.

JlucrieTuepckoe ynpasieHne 000pyJ0BaHUEM MOJCTaHIUi HanpshkeHueM 110-220
kB u pacnpenenurenbHbIMA ceTaMH HanpsbkeHueM 10 kB. Yipasinenue
nojcTaHIMsIMH HanpsbkeHueM 110-220 kB, pacnpenenurenbHbIMU IIyHKTaMH
HanpsokeHneM 10 kB u TpancdopmaTopHbIMu oAcTaHIMAMU HanpsbkeHuem 10/0,4
kB pacnpenenuTenbHbIx ceTel. JJucneTyepeKuii Iy HKT, IMHUU CBA3H,
KOHTPOJUPYEMbIN O0BEKT (moAcTaHIMs ). ODYHKIIMU CUCTEMBI TEIEMEXaHUKH:
TeJIeCUTHATN3AIMS (CUTHAJIN3ALUS TTOJIOKEHUS, TIPeAyIpeAUTeNIbHAs, aBapUiiHas,
WHAMBHIyaJIbHAsA, YYaCTKOBas, IIEHTpajJbHas CUTHAIM3ALIH), TeJIEU3MEpEHHeE,
TeseynpasieHue, Teneperynnposanue. [Ipumep nocrpoenns ACY COC Ha ocHOBe
ycTpoiicTB komnanuu Schneider Electric. MukpomnpoueccopHble perucTparopbl
AQBAapUIHBIX CUTYalLMI: pErUCTPaLlUs aBaPUUHBIX TOKOB M HAIIPSDKEHUM CETH.
AHaJu3 pa3BUTHUS aBapUHHBIX CUTYallMi ¢ UCTIOIb30BaHHEM HH(OpMaLnHy,
osrydyaeMoi perucrtparopamMu. CuCTEMBI JUarHOCTUPOBAHUS U MOHUTOPHHIA
cocTosiHus obopynoBanust COC: nenu, 3aga4u, GyHKIUU.

OO61as opranu3anys NPOTUBOABAPUIHON aBTOMATUKU Ha Pa3IMYHBIX YPOBHAX
CHCTEMBI AIeKTpocHabxkeHus HanpspkeHueM 220—-110-35-10-6-0,38 xB.
PaccraHoBKa yCTpONCTB IPOTUBOABAPUMHON aBTOMATUKH I10 PA3JIUYHBIM YPOBHIM
CHCTEMBI NIEKTPOCHAOKEHNUS: HA OTXOAIINX OT MOJCTAHIIUI SHEPrOCUCTEMBI
ITMHUSIX AJIeKTporiepenadn (B Hayane JuHUM HanpspkeHueM 110-220 kB); Ha
CTOpOHE BbICIIEro HanpsbkeHus noactanuuit 110-220/6—-10 kB; Ha cunoBbIx
TpaHc(opmaTopax MoACTaHINI; Ha COOPHBIX IMTMHAX HanpsbkeHueM 6—10 kB
MOJCTAHIIMM; Ha OTXOAAIIUX OT MOJACTAHIUI JIMHUI dJIEKTponepesadu
HanpsokeHneM 6—10 kB; Ha pacnipeieTuTeNnbHbIX BBICOKOBOIBTHBIX ITYHKTAX
HanpspkeHueM 6—10 kB; B TpaHchopMaTopHBIX MOJCTAHIUAX HANpPSHKEHUEM 6—
10/0,4 xB. CornacoBanue paboThbl pa3IU4HbIX BUJOB IPOTHBOABAPUIHOMN
AQBTOMATHKH, YCTAHOBJICHHBIX HA Pa3HBIX YPOBHIX CHCTEMBI AIIEKTPOCHAOKEHUS
HanpspkeHuem 220—-110-35-10-6-0,4 B.

5.2. HpaKanecmle 3aHATHUHA, CCMUHAPbI

No

SaAHATUS]

Ne

pas3zienal

HanmenoBanwne nim KpaTKO€ COACPKAHUEC MPAKTUICCKOIO 3aHATHA, CCMUHApa

Koi-
BO
4acoB

CemuHap 1. ABromarndeckoe noBropHoe BkiItoueHue. Tema 1.1. AIIB nunuit
HanpspokeHueM 110 kB. Tema 1.2. ATIB tpanchopmaTtopos Hampsikenuem 110/10
kB. CormnacoBanue AIIB paznuunbix ypoBHeit COC. Cxemsbl ucnonsenus AIIB ¢
VCIIOJIb30BAaHUEM MHUKPOITPOLIECCOPHOM TEXHUKU. Anroput™ aencteus AIIB
muauil 1 AIIB. Tema 1.3. AIIB nunuii anexrponepenaun Hanpsbkenuem 10 kB.
Cxembl ucnionnenust AIIB ¢ ucnonp30BaHEM MUKPOIPOLECCOPHOU TEXHUKH.
Anroputm nericteus AIIB. Tema 1.4. AIIB acMHXpOHHBIX M1 CHHXPOHHBIX
JIEKTpoABUTaTesiel HanpspkeHueM Boiie 1 kB. Paznuuue AIIB npu orcyTcTBuM 1
Hanuuuu JJ1. Cxemsl ucnonnenust AIIB ¢ ucnonb3zoBaHuEM MUKPOIPOLIECCOPHOM
Texauku. Anroputmsl nevicteust AIIB AJ] u C/I. Tema 1.5. ATIB
IeKTpoaBUraresneil HanpspkeHueM 1o 1 kB. Paznuuue AIIB npu oTcyTCTBUM U




Hanuuuu JJ1. Cxemsl ucnionnenust AIIB ¢ ucnonb3zoBaHuEM MUKPOITPOLIECCOPHOI
TEXHUKU. AJITOpUTM JercTBus /1.

Cemunap 2. ABromarnyeckuil BBox pezepsa. Tema 2.1. ABP pezepBHOM muHUM
HanpspkeHueM 110 u 10 kB. Anroputm aeiicteust ABP nuann. Cxembl
ncrionHeHnss ABP ¢ ncnonbs30BaHrEM MHKPOIIPOIIECCOPHON TEXHUKHU. Tema 2.2.
ABP pesepBHoro Tpanchopmaropa. Anroputm aeictsust ABP tpancdopmaropa.
Cxembl ucnionHenust ABP ¢ ucnonp30BaHreEM MUKPOIPOLECCOPHOU TEXHUKH.
Tema 2.3. ABP Ha cekimonnoM Beikitouarene 10 kB I'TIIT Anroputm nerictBus
ABP cexnunonnoro Beikatouaress I TIIT. Ocobennoctu ucnonnenus ABP I'TITT
[IPY HaJIMYUH BBICOKOBOJIBTHBIX ABurarenei. Tema 2.4. ABP Ha cexinoHHOM
BoikTtogarene 0,38 kB uexooii TII. Anroputm aericteust ABP cexkurionHOro
Boiktouaresa TII. [Tocrpoenne ABP ¢ ncnonp3oBaHneEM aBTOMAaTH4YECKUX
BBIKJIFOUATEJIE 1 MarHUTHBIX ITyckareneil. Tema 2.5. ABP B ceTsax HanpshkeHueM
1o 1 kB (Ha aBTOMaTH4ECKUX BBIKIIIOUATENSAX, MATHUTHBIX ITyCKATEAX U
MUKpOIPOIIECCOPHON TEXHUKE). ANroput™ Aeiicteus ABP

Cemunap 3. ABTOMaTH4eCcKasi 4aCTOTHAs pa3rpy3ka. ABTOMaTHuecKas pasrpyska
o ToKy. Tema 3.1. ABromarnueckast yacToTHas pasrpyska. Tema 3.2. HacTtoTHOe
AIIB nocine AYP. Anroputmel neiictBus ycrpoiicts AUP u YAIIB. CornacoBanue
neiictBus ycrpoiicts AIIB, ABP, AYP Tema 3.3. APT Tpanchopmaropos
HanpspbkeHueM 110/10 kB, kaGenbHBIX U BO3AYIIHBIX TUHUH. AJITOPUTM JIEHCTBUS
ycrpoiictB APT Tpanchopmaropos.

Cemunap 4. ABTOMaTHYECKOE peryanpoBanue HanpsokeHus. Tema 4.1. [Tpuannsi,
BBI3BIBAIOIINE BO3SHIKHOBEHHE OTKJIOHEHUS HAIIPSHKEHUS U KOJIeOaHU i
HanpsoKeHUs. BiusHue OTKIIOHEHHS HANIPsDKEHUS Ha paboTy JIEKTPONPUEMHHUKOB.
PerynupoBaHne HanpsHKEHUs 3JEKTPUUECKON CETH C TIOMOIIBIO CUJIOBBIX
Tpanchopmaropos Hanpspkenuem 110/10 u 10/0,4 kB. PTTH ¢pupm ABB, Siemens
u 1p. Tema 4.2. Cxembl UCTIOJTHEHHSI aBTOMAaTHUECKUX PETYISATOPOB HAPSKEHUS C
MCIIOJTb30BaHUEM MUKPOIPOIECCOPHOM TEXHUKHU. AJITOPUTM JAEHCTBUS
ycTpoiictBa APH

CemuHap 5. ABTOMaTH4ecKoe peryaupoBaHre peakTUBHON MoiHocTH Tema 5.1.
B3anMOCBs3b KOMIIEHCAMN PEAKTUBHOW MOITHOCTH U PEryIMPOBAHUS
HaIpsDKEHUS CETH. TeXHUUECKUE CpeCcTBa KOMIIEHCALMU PEaKTUBHON MOIIHOCTH,
obecnieunBaroIIre peryirupoBanre HanpsukeHus Tema 5.2. [TpuHIUBI
perynupoBanus MoitHocTH BK. AroputMsl 1elcTBUS yCTPOICTB, peanu3yonux
pa3Hble MPUHIUIBL. CXEMbI UCTIOJIHEHUS PETYIIATOPOB C UCIIOIb30BAHUEM
MUKpOIpolieccCoOpHOi TeXHUKH. Tema 5.3. Mcnonb30BaHne CUHXPOHHBIX
KOMIIEHCATOPOB M CUHXPOHHBIX JABUTAaTENEH JJIsl aBTOMaTHYECKOTO PETYJINPOBAHUS
HaNpPsOKEHUS M aBTOMAaTUUECKOT0 PEryJIMPOBaHNsl KOMIIEHCALUU PEaKTUBHON
MOIITHOCTH. AJITOPUTMBI I€MCTBHSI aBTOMaTH4YE€CKUX YCTPOWCTB,
00eCTIeYNBAIONINX PETYIUPOBAHNE HANPSDKEHHS U PEaKTUBHOW MOITHOCTH C
nomombio CK u CJ Tema 5.4. Mcnions3oBaHue OBICTPOACHCTBYIOMNX UCTOYHUKOB
PEaKTUBHOI MOIIIHOCTH AJIs1 yCTpAaHEHUsI KosleOaHUl HAallpsDKEHUs, HAaIlpUMED, B
CUCTEeMaXx 3JIEKTPOCHAOKEHHUS TPOKATHBIX CTAHOB, TIYTOBBIX CTAJICIIIIaBHIIbHBIX
neyeil. ANrOpUTMBI JCHCTBUS aBTOMAaTHYECKUX YCTPOUCTB, 00€CIIEUNBAIOIINX
pETyIMpOBaHNUE HANPSKEHUS PEAKTUBHON MOIIIHOCTH ¢ TomMoIsio MTPM

Cemunap 6. YpaBlIeHHE CHCTEMON AIEKTPOCHAOKEHUS AIEKTPOCETEBOTO
npennpustua Tema 6.1. ABTomarndyeckoe ynpaBieHHE CUCTEMOM
AIIEKTPOCHAOKEHUSI ANEKTPOCETEBOTO MPENNPUITHS (IPOMBILIUIEHHOTO
[IPEIIPUSTHS): OCHOBHBIE 11€JIU; YIIPABICHHE KOMMYTAllMOHHBIMHU aIlllapaTaMu
COC; perynupoBaHue MeKTpornoTpedaeHus Tema 6.2. ABTOMaTHYECKOE
yIpaBlIeHUE CUCTEMOH AIEKTPOCHAOKEHHUS HIEKTPOCETEBOTO MPEAIPUATHSL:
yIpaBlieHUE noJicTaHen HanpsbkeHueM 110-220 kB, pacnpenenuTenbHbIMU
nyHKTaMu HanpsbkeHueM 10 kB u tpancdopmaropusiMu nonctanuusamu 6—10/0,4
kB pacnpenenuTenbHbIX ceTel. J{McneTyepekuil MyHKT yIIpaBiIe€HUE CUCTEMOM
hriekTpocHabxkenus: Tema 6.3. MUKpOIpOIIECCOPHBIE PErUCTPaTOphl aBapUHHBIX




CUTYyaLMi: perucTpanus aBapuiHbIX TOKOB M HAIPSKEHUI ceTH. AHAIN3 pa3BUTHS
aBapUNHBIX CUTYAIMH C UCTIOIB30BaHUEM MH(OPMAITUH, TTOTyIaeMOU
peructparopamu. Tema 6.4. CucTeMbl TUarHOCTUKH COCTOSIHUSL 000pyIOBaHUs
COC: nenu, 3anaun, GyHKIHHM [MHTEPHET: 3apyOeKHbIE M OTEYECTBEHHBIE
pa3zpaboTKu |

Cemunap 7. ABToMaTHyecKkasi KOMIIEHCAIMs TOKOB OTHO()Aa3HOTO 3aMbIKaHUs Ha
3emunto Tema 7.1. PesxnMbl HEUTpanu 21eKTpUIeCKuX cerer HanpsikenueM 0,38-6-
10-35-110 xB. XapakrepHble pexHMbI pad0Thl KOMIIEHCUPOBAHHOW CETH U €T0
XapaKTEPUCTUKH, UCIIONIb3yeMblE JJIsi aBTOMAaTUYECKOM HACTPOMKH JyToracsiux
peakTopoB. Tunsl gyroracsmux peakropos Tema 7.2. ABTroMaTHuecKasi HACTPOHKa
yroracsiiiix peakTopoB C MCII0JIb30BaHHEM (ha30BbIX U SKCTPEMaIbHbBIX
XapaKTEPUCTUK KOMIIEHCUPOBAHHOM CETH. ANTOPUTMBI AEMCTBUSI YCTPONCTB
aBTomMaruyeckoil HacTpoiiku J/IP. CiocoObl co3/1aHusi HICKYCCTBEHHOMN
HECHMMETPHH.

Cemunap 8. OOm1as opranu3aius NpOTUBOABAPUHHON aBTOMAaTHKH Ha Pa3IMUHBIX
YPOBHSIX CUCTEMBI AIEKTpoCcHaO)eHus1 HanpsukeHuem 220—110-35-10-6-0,38 xB.
Tema 8.1. PaccranoBKka ycTpoiCTB NPOTUBOABapUIHON aBTOMAaTHKH I10
[Pa3IMYHBIM YPOBHSM CHCTEMBI AIEKTPOCHAOKEHMSI: HA OTXOASIIUX OT
MOJICTAHINI YHEPrOCUCTEMBI JIMHUAX AJIEKTponepeaad (B Hauaie JUHUN
HarpsikeHuem 110-220 kB); Ha cTopoHe BbICIIEro HanmpsHKeHUs noAacTaniui 110—
220/6—10 kB; Ha cunoBbIX TpaHchopMaTopax NOACTAHIMIA; HA COOPHBIX LIMHAX
HarpsikeHueM 6—10 kB moxcTanmuii; Ha OTXOASIIUX OT MOICTAHIIMM TUHUN
hiIeKTponepeaayn HanpspkeHueM 6—10 kB; Ha pacnipenenuTenbHbIX
BBICOKOBOJIBTHBIX ITyHKTaX HanpsbkeHueMm 6—10 kB; B TpancpopmaTopHbIX
noacTaniusax HanpspkeHueM 6—10/0,4 kB. CoracoBanue paboThl pa3IUUHBIX
BUJIOB IPOTHBOABAPUIHOIN aBTOMAaTHKH, YCTAHOBJIEHHBIX Ha Pa3HbBIX YPOBHAX
CHCTEMBI AeKTpocHabxeHus HanpspkenneM 220—-110-35-10-6-0,38 xB.

5.3. JIaboparopHbie padoThI

Ne
3aHATHSA

Ne

paszznena

HanmeHoBaHue WM KpaTKoe cofiepkaHue J1abopaTopHoi paboThI

Koi-
BO
4acoB

HMCCIICOJOBAHUC aBTOMATHYCCKOTI'O ITOBTOPHOI'O BKITFOYCHHA

VccienoBanue paboThl aBTOMAaTHUECKOTO BKIFOUEHHS pe3epBa

VccnenoBanue paboThl aBTOMaTHYECKOM YaCTOTHON M TOKOBBIX Pa3rpy30K

VccrienoBanue paboThl aBTOMAaTHYECKOTO PETYIMPOBAHUS HAMTPSDKECHUS

HccrnenoBanue pa60TLI ABTOMATUYCCKOI'O PCTYJIMPOBAHUA pCaKTHBHOﬁ MOIIIHOCTH

NN |W (N |—

Nk |W N |—

HccrnenoBanue YHpaBJICHUA PCKUMaAMU HeﬁTpaJ’IH QJICKTPUUICCKUX cereit

NN NN

VccrnenoBanue paboThl AUCIIETYEPCKOTO yIpaBIeHUs: 000pya0BaHUEM
noacTaHuil HanpspkeHueM 110-220 kB u pacnipeenuTenbHbBIMU CETIMU
HanpspkeHueM 10 kB

5.4. CamocrosiTesibHasi padoTa CTyIeHTa

Brinonaenaue CPC

Crucok urepaTypsl (C yKa3aHHEM
IMogsunx CPC pas3zenos, as, CTpaHuIl) / ccbuika Ha  [CemecTp

pecypc

Koi-
BO
JacoB

EpwosB A.M. Penelinas 3amuTra u
aBTOMaTHKa B CUCTEMAaX 3JEKTPOCHAOKEHUS.

KypcoBoit mpoekT Uacts 5: [IpoTuBOaBapuiiHas aBTOMaTHUKa 1

CHUCTEM DJICKTPOCHAOKEHHS: YU4eOHOE
nocobue. — Yenstounck: M3aarensckuii

40




uentp IOYpl'Y, 2012. — 105 c.
(2MEKTPOHHBIN BapHUaHT).

HOI[I"OTOBKa K CCMUHAPCKUM 3aHATUAM U

1abOpaTOPHBIM 3aHATUAM

Epmios A.M. Penelinas 3amura u
aBTOMATHKA B CHCTEMAaX AJIEKTPOCHAOKESHHUS.
YyeOHOE mocoOue K M3ydeHuto Kypca /. —
Uensounck: M3narensckuit eHtp FOYpl'Y,
2013.-76 c.

28,5

6. @oH/1 OLIEHOYHBIX CPEICTB /ISl IPOBeIeHHsI TEKYIero KOHTPOJIsl YCIIeBaAeMOCTH,
MPOMEKYTOYHOI aTTecTaluu

KonTponb kauecTBa 0CBOCHUS 00pa30BaTEIbLHOM MPOrpaMMbl OCYIIECTBIISECTCS B
cootBercTBHH ¢ [Tonokennem o 6aNTbHO-PEUTUHTOBOW CUCTEME OIICHUBAHUS PE3YIbTaTOB
y4eOHOM JESITEIIbHOCTH 00yJarOIITIXCS.

6.1. KouTpoabusie meponpusitusa (KM)

HaszBanue -
Ne [ Ce- Bun Makc. THIBA-
KOHTPOJILHOTO Bec [Topsimok HauucneHus 6aII0B
KM|mectp| xoHTposs P — Oan Erzﬂ B
KypcoBoii npoekT: 3a pa3aen
naérca makcumanbHo 10 6anioB (B
3aBUCHUMOCTHU OT CIIOKHOCTH 3Tara
U X KOJIMYECTBA MAaKCUMAJIbHOE
KOJIMYECTBO OAJIJIOB U3MEHSTHCS B
npenenax 5—20). 3a npeacrasieHue
rOTOBOTO pa3fielia ¢ OMO3JaHHEM Ha
OJIHY Hezelo cHumaetcs 1 6ann
(10 %), Ha nBe Henmenu u 6oee — 2
6asna (20 %). 3a HeKaueCTBEHHOE
KypcoBoii nmpoekt BBITMIOJTHEHHE pa3jiena
Kypcosas IIporuBoOaBapuitHas (HECOOTBETCTBUE ODOPMIICHUS yp-
0 1 - | 100 COBBIE
paboTa/MpOEKT| aBTOMATHKa CUCTEM TpedoBanusM ['OCT,
ANEKTPOCHAOKEHUS HEKau€CTBEHHBIE WU [POCKTBI
HEToCe0BaTeNIbHbIE PAaCUEThI U
np.) MOXKeET OBITh CHATO 12 Gasna.
3a HecaMOCTOSTENTEHOE
BBITNIOJIHEHHE Pa3/iesia — MUHYC 2
Oana. Beero mo Bcem pasaenam
KII — 100 6asoB.
Ouenka 3a KIT moxer ObITE
BBICTABJICHA T10 PE3ybTaTaM
TeKymiero Konrposs (1. 2.6 u . 2.5
[Tonoxenust o BPC).
IIpenycmorpeno B oruére no JIP onenuBarorcs:
MIPOBEJICHUE CEMU KaueCcTBO U ITyOMHA HCCIeayeMOTO
n1a0opaTopHBIX paboT: BOIIPOCA; PACCMOTPEHUE
N JIP Ne 1. COBPEMEHHBIX
Texymmii .
1 1 KOHTDOID HccnenoBanue pabotsl| 1 | 4 |[MHKpPOIPOLECCOPHBIX YCTPONCTB U [PK3aMEH
aBTOMAaTUYECKOTO QJITOPUTMOB UX pabOTHI;
IIOBTOPHOTO [paccMOTpeHHe 0COOCHHOCTEN
BiroueHust (AIIB) JIP W3MEeHEeHUs pexknuma padoter COC
Ne2. UccnenoBanue [IPU MCCIICYEMOU CUTYalLUH.




paboThI
aBTOMAaTUYECKOTO
BKJIIOUEHHUSI pe3epBa
(ABP) JIP Ne3.
HccnenoBanue paboThI
aBTOMAaTHUYECKOMN
YaCTOTHOM pasrpy3Ku
(AYP) n
ABTOMAaTU4€CKOM
pasrpy3KH Mo TOKY
(APT) JIP Ne 4.
UccnenoBanue paboThl
ABTOMAaTHUYECKOTO
peryaupoBaHus
HanpsokeHus: (APH)
JIP Ne 5.
HccnenoBanue paboThI
aBTOMAaTUYECKOTO
peryiupoBaHus
PEaKTUBHOM
MorHocTu (APPM)
JIPNe 6. ccnenoBanue
YIpaBJICHUS
peXuMaMu HeUTpanu
ANEKTPUYECKUX CETEMN
(APPH) JIP Ne7.
HccnenoBanue paboThI
JUCTIETYEPCKOTO
YIpaBJICHUS
o0opyoBaHHEM
MOACTAHLINI
HanpspkeHueM 110—
220 kB u
pacnpenenuTeabHbIMU
CETSIMU HaIpPSKEHUEM
10 kB

MaxkcruMalIbHOE KOJTUYECTBO
0ayoB — 4. B 3aBHCUMOCTH OT
KaueCcTBa OIIEHKA MOXKET OBITH
CHIKEHO 110 3 WiIH 2 OasuIoB.

Texymui
KOHTPOJIb

[IpenycmoTpeno
IIPOBEJICHUE CEMU
KOHTPOJIBHBIX padoT:
KPNel.
ABTOMaTHYECKOE T10-
BTOPHOE BKJIIOUEHHE.
KPNe2. Ap-
TOMAaTHUYECKUI BBOJ
pesepBa. KPNe3.
ABTOMaTHUECKAs
4acTOT-Hasl pa3rpy3Ka.
ABTOMaTHUECKas
pasrpy3ska o TOKy.
KPNe4. Aro-
MaTH4YeCKOe
peryaupoBaHue
HamnpsokeHus:. KPNeS.
ABTOMaTH-4ECKOE
peryaupoBaHue

pEaKTUB-HOU

KoHTponbHas paboTa: oreHKa
COTIMYHO» — 5 GAJIIOB, «XOPOLIO»
— 4 0asII0B, «YIOBIETBOPUTEILHO»
— 3 Gamtos. [Ipu momyvyeHUM
OLIEHKU «HEYIOBJIETBOPUTEILHOY
WJIN OTCYTCTBHUHM CTYJIEHTa Ha
KOHTPOJIbHOU paboTe OH MOJIy4aeT
0 GannoB. 3a BBIMOIHEHKE
KOHTPOJILHOU paboThI BO BpeMs
KOHCYJIBTAllUU CTYAEHT MOXET
MOJy4YUTh 5-3 OaIoB.

OK3aMCH




MoIHocTu. KPNe6.
VYnpag-nenue
peXUMaMU HEUTpaIu
AIEKTPUYECKHUX CETEH.
KPXNe7.
Jucnerdepckoe
yIpaBJIcHUE
o0opyoBaHHEM
HOACTaHIINU
HanpspkeHueM 110—
220 kB u
pacrnpeenuTeIbHbIMU
CEeTAMH HarpsKEHHEM
10 xB.
[Ipu oTBETE HA OLIEHKY «OTIMYHO»
no-nydaet 85—100 6anios,
«xopotio» — 75—84 Gamna,
«YJIOBJIETBOPUTEIBHO» — 60—74
[Tpome- Oayta (TIpu yCIOBHH, YTO HA
3 1 KYTOYHAs OKk3amMeH 100 [kax/iblii BOIPOC JOTKEH OBITh DK3aMeH
arrecTanus MOJTy-4€eH YOBJIETBOPUTEIbHBII
oTBeT). Ec-n1 HeT mpaBUIIBLHOTO OT-
BETa Ha BO-IIPOC WJIM CTY/IEHT
OTKa3bIBAETCS OTBE-UaTh Ha OWIIET,
TO OTBET olleHnBaeTcs B () 6ayIoB.
6.2. Ilpouenypa nposeaeHusi, KpUTEPUH OLlCHUBAHUSA
Bun
IIPOMEKYTOYHOMN [Tponienypa npoBeaeHus Kpurepun
ATTECTAIIH OLICHUBaHUS
Ha sk3ameHe npoucXoquT OlleHUBaHUE YUEOHOM AesITeIbHOCTH
00yJaromuxcs 1Mo JUCIUIIMHE HAa OCHOBE MOIY4YEHHBIX OLIEHOK 3a
KOHTPOJIbHO-PEUTHHTOBBIE MEPOIIPUSATHUS TEKYILEro KOHTPOJIS U
MpOMEXYTOUHOM arTtectanuu. OtnnyHo: BennunHa peiituara (B cooTBeTCTBUU
9K3aMEH oOyuatonierocs no aucuuruinge 85...100 %. Xopomo: Beanunna |c om. 2.5, 2.6
peiTuHTa oOyuatromerocs o auciuriuae 75...84 %. [Tonoxxenns
VYnosnerBoputenbHO: Benmnunna peiitunra oOyyaromerocs 1mno
nuctuminae 60...74 %. HeynoBinetBoputenbHo: Bennunna
peiitunra oby4atomnierocs no aucuuruimae 0...59 %
6.3. ITacnopt oHaa OLIEHOYHBIX CPEACTB
Ne
KomnereHuu Pesynbrarsl 00yueHus KM
0[12|3

3HaeT: 0COOEHHOCTH pabOoThI AMEKTPHUUECKUX CETEH CUCTEM AIEKTPOCHAOKEHUS

DIIEKTPOCHAOKEHUS;

[1K-1 MTPOMBIIUIEHHBIX MPEAIPUATHI U TOPOIOB ITPU HOPMAIbHBIX U aBAPUIHBIX HAHHH
CUTYyalUsX;

MK-1 'YMeeT: aHaIM3upOBaTh aBAPUNHBIE CUTYallMU U TIpeaiararb peieHus o ux el
YCTPaHEHUIO;
HMeeT npakTUUeCKUi OMBIT: BHIOOpA U OTPEEICHHUS TapaMETPOB COBPEMEHHBIX

[1K-1 YCTPOMCTB PEJICHOM 3aIUTHl U aBTOMATUKH JJIEKTPUUYECKUX CETEH CUCTEM HA-HH




TumnoBsie KOHTPOJIBHBIC 3aJaHUS 110 KaAXKAOMY MCPOIIPUATHIO HAXOIATCA B
IMPUIIOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOe 1 MH(OPMAILIMOHHOE 00ecredeHUue TUCHMILIMHBI

IMeuaTHasi yyeOHO-MeTOAUYECKAS] JOKYMEHTALMS
@) OCHOBHAs TUMepamypa:

1. Angpees, B. A. Peneiinas 3ammuTa 1 aBTOMaTuka CUCTEM
anekTpocHadkeHus [ TekcT] yueO. a1t By30B 1O CHICIIUATIBHOCTH
"DOnexkTpocHabxkenue" HampapneHus "nexrposnepretuka” B. A. Auapees. - U3n.
5-e, ctep. - M.: Beicmias mkosna, 2007. - 639 c. ui.

2.  bepxoBuu, M. A. ABTOMaTrka HEpProcucTeM Y 4eOHHUK. - 2-€ U3,
nepepab. u gon. - M.: DHeproaromusaar, 1985. - 208 c.

3. Cockun, 3. A. ABromarn3anusi yIpasJICHUs TPOMBIILITIEHHBIM
sHeprocHabxkenuem. - M.: Dueproatomusaatr, 1990. - 383,[1] c. um.

6) OononHumenbHas IUmepamypa:
He nipenycmorpena

8) omeyecmeenHbvle U 3apyoedcHble HCYPHAbL N0 OUCYUNIUHE, UMelowuecs 8 bubauomexe:
1. Dnexrpuyeckue CTaHIUU
2. DHepretuk

2) MmemoouuecKue yKasaHus 0 Cmyo0eHmos no 0C80EHUI0 OUCYUNTUHDL:
1. 1. Epmos, A.M. Penelinas 3amura 1 aBTOMaTuKa B CUCTEMAax
ANIEKTPOCHAOKEHHS: yueOHOe mocodue K uzyuenuto kypca / A.M. EpiioB. —
Uensounck: Uznarensckuit nentp FOYpI'Y, 2013. — 76 c.

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosamenbHol pabomsl CmyoeHma:
1. 1. Epmos, A.M. Peneiinas 3amura 1 aBTOMarruka B CUCTEMAX
ANEKTPOCHAOKEHUS: ydeOHOe ocobue K n3yueHuro kypca / A.M. Epmios. —
Yensounck: Uznarensckuit ientp FOYpI'Y, 2013. — 76 c.

JJIeKTPOHHAsAA Y4eOHO-MeTOANYeCKasl JOKYMeHTAIlus

Her
[Tepedenp UCTIONB3YEMOTO MTPOTPAMMHOTO OOCCIICUCHHS:

1. Microsoft-Office(6eccpouno)

[Tepeyens ncnonap3yeMbIXx NpodeccruoHanbHbIX 0a3 JaHHBIX U HH(OOPMAIITMOHHBIX
CIIPABOYHBIX CUCTEM:

Her

8. MarepuajibHO-TeXHHYECKOE o0ecriedeHne I CIUTITHHBI

No OcHoBHOE 000pyIOBaHNE, CTEH/IbI, MAKEThI, KOMITBIOTEPHAS] TEXHHKA,

Bun zaparui
ayJl. MIPETYCTAHOBIEHHOE MPOrPaMMHOE 00ECIIEUeHHIE, HCTIOIB3YEeMOE JIJIst




Pa3JIMIHBIX BUOOB 3aHATHI

155

Jlexnuu (1) [1K, mpoektop
JlaGopatopHsbie 155 " "

SAHSTIA (1) [1K, mpoexTop, 1abopaTtopHble CTeH/bI ""yueOHas TEXHUKA
[IpakTnueckue 155 TK, npoekTop

3aHATUS U ceMuHapsl (1)




