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1. llesu u 3212494 AU CIUILIHHBI

[ToaroroBka cnieruanucra, COCOOHOTO peliaTh TEXHUYECKUE 3a]1a4H, CBSI3aHHBIE C
3aIMATON U YIIPaBICHUEM CUCTEM 3JIEKTPOCHAOKEHUS B aBApPUHHBIX PEXKUMAaX UX paOOTBHI.
3aauM TMCUUIIMHBL: 1aTh PeICTaBIeHne 00 Opranu3auu U padoTe MpoTUBOABAPUINHOMN
ABTOMATHKHU B JEKTPUUYECKUX CETIX Ha Pa3IUYHBIX YPOBHSAX CUCTEM 3JIEKTPOCHAOKEHUS.

Kparkoe conepxanmne TUCHMILTHHBI

OCHOBBI OpraHu3alUy peJIeHOMN 3alUThI ANEKTPUUECKUX ceTeil HanpskeHueM 380 B ¢
IIOMOIIBIO IJIABKUX NPENOXPAHUTENEH U aBTOMATHYECKHUX BBIKJIFOUATEIICH U
AEKTPUYECKUX ceTel HarpshkeHneM 6—10 kB Ha 0CHOBE MUKPOIIPOLIECCOPHBIX YCTPONCTB
3amuThl Sepam komnanuu Schneider Electric.

2. Komnerenuun odyuyawuerocsi, opmMupyembie B pe3yJibTaTe 0CBOCHUS
AUCIHUANIMHBI

[Tnanupyemble pe3yabTaThl OCBOCHUS [Inanupyemble pe3yabTaThl
OII BO (xomnieTeH1um) OOy4eHWSI 110 TUCIIUTUTHHE

3HaeT: MeTozbl HACTPOMKH U pacueTa yCTaBOK
Pa3IMYHBIX TUIOB 3alllUT B CUCTEMaX
DIIEKTPOCHAOKECHUS

YmeeT: HactpauBath peseiinyto 3aluTy Ha
pa3IMYHBIX 00BEKTAX IEKTPOCHAOKEHHS

HMeeT mpakTUUE€CKUIl ONBIT: BBITIONIHATH NPOBEPKY
[paboTOCTIOCOOHOCTH PA3TUYHBIX pelie

I1K-2 Crioco6eH yuacTBOBaTh B 3KCILTyaTalluy
00BEKTOB TTPO(eCcCHOHATBLHOM EeATeTbHOCTH

3naer: Ha3zHaueHue U 30HbBI 1EUCTBUS PENIEHHBIX
3alUT U aBTOMaTHKH, HA3HAYCHUE YCTPONCTB
TEJIEMEXAHUKH, CPOKU UCIIBITAHUS 3aLUTHBIX
CPEACTB U MPUCIIOCOOJICHUH, IPUMEHIEMbIX Ha
[IOJICTAHLIUAX, BUJIbI CBSI3H, YCTAHOBJICHHBIC HA
OJCTaHLMAX, IIPABUJIA MOIb30BAHNS HMHU

[1K-5 CnocoGen opraHu30BaTh IKCIUTyaTalUIo,
o0cCiTyKMBaHHE U PEMOHT 00OpY/IOBaHUS CeTeH U
HOACTaHIHI

3. Mecro qnucuuninHbl B ctpykrype OII BO

[lepeueHp MpeANISCTBYOMIUX TUCIUTUIHH, [TepeueHs MOCIEMYIONIMX AUCIIATLINH,
BUJIOB paboT y4eOHOTO MmiaHa BHJIOB paboT

SHGKTpOBHepl"CTI/I‘IeCKI/Ie CHUCTCMBI U CCTU,

He npenycMmoTrpenst
DneKTpoCcHAOKEHHE peny p

TpebGoBaHUs K «BXOIHBIMY» 3HAHUSIM, YMEHHUSM, HABbIKAM CTYIE€HTA, HEOOXOAUMbIM
IIPY OCBOCHUHU JJAHHOM TUCIMIUIUHBI U IPUOOPETEHHBIM B PE3YIbTaTe OCBOCHUS
PEAIECTBYOIINUX TUCIUILIINH:

Jucnuminaa TpeboBanus

3naer: OO0 OCHOBHBIX HAyYHO-TEXHHUUECKHUX
npoOieMax U MepCreKTUBaX pa3BUTHSA
HIIEKTPOIHEPTETHIECKUX CUCTEM H ceTeit. O
JJNEKTPOIHEPTETUUECKUE CUCTEMBI U CETH croco0ax M CpeACTBaX TPAHCIOPTA EKTPUUECKOM
HHepruu. OO0 o0IIMX 3aKOHOMEPHOCTAX (PU3NUECKUX
MPOILIECCOB B JIEKTPOIHEPreTHIecKuX cucremax. O
KOHCTPYKTHBHOM BBITTIOJIHEHHH BHICOKOBOJIBTHBIX




TMHUH dIeKTponepenadu, GU3snko-MareMaTnyecKuin
anmapart IS MOAETMPOBAHUS PEKUMOB paOOTHI
DIIEKTPUUECKON ceTH. MeTo/bI pacueTa 3BeHa
brekTponepenadn. MeToas! MpoBeIeHUs
HKCTIEPUMEHTOB JJIsl OLEHKU PEKUMOB pabOThI
BrieKTpuueckoil cetu YmeerT: [IpuMeHsaTh OCHOBBI
TEOpUU TEpeaadl U paclpeaesIeHUs MIEKTPUIECKON
SHEPTHUH IPU PELICHUH 3a1a4 NPOECKTUPOBAHUSA,
[paBUJIa yCTPOMCTBA AIEKTPOYCTAHOBOK IIPH
MIPOEKTUPOBAHUM IJIEKTPUUECKUX CETEH,
OOIIETIPUHATHIE METOIBI PACUETA YCTAHOBUBIIMXCS
PEKUMOB B DIIEKTPOIHEPTETUUECKUX CUCTEMAX,
[IpuMEHATH OCHOBBI TEOPUU TEpEAY U
pacrpeneneHus MEeKTPUIECKON SJHEPTUH NTPU
[pelIeHNH 3a]1a4d KCIUTyaTalluu, IpaBuja yCTPONCTBA
IIEKTPOYCTAaHOBOK IIPH KCILTyaTalluu
DIIEKTPUYECKUX CETEH, METO/IbI AaHATIN3A
apaMeTPOB PEKHUMA FIEKTPUIECKOU CETH.
OO0pabaTbIBaTh pe3yabTaThl H3MEPEHHUN U
SKCIIEPUMEHTOB MIMeeT npakTU4YeCKUi OIbIT:
Pacuéra pe:KMMOB 3IIEKTPOIHEPTETUYECKUX CUCTEM
0011eM3BECTHBIMU METO/IaMH, DKCIIEPUMEHTAIBLHOTO
UCCIIEIOBAHUS PEKUMOB PaOOTHI HJIEMEHTOB
PIEKTPUYECKON CETH U aHAIU3a YCIOBHM 1
napamMeTpoB UX pabOThI

DNEeKTpOCHAOKECHHE

3HaeT: OCHOBHBIE MPUHLIUIIBI TOCTPOCHHUS
PIEKTPUIECKUX CETEeH CHCTEM AJIEKTPOCHAOKEHNS,
TUTIOBBIE CXEMBI U IPUOPUTETHBIE 00JIACTH UX
HCIIOJIb30BaHK, JOCTOMHCTBA U HEJOCTATKH
TUTIOBBIX cxeM, OCHOBHBIE UCTOYHUKH UH(DOpMaLIUN
M0 HAMPaBJIEHUIO MPOdECCHOHATBHON
nestensHOCTH YMmeeT: [lonb3oBarbes npu
bkcruryaranuu COC cipaBOYHOM JINTEpaTypou U
HOPMAaTUBHBIMU MaTepHalaMH, AHAJIU3UPOBATh U
CHCTEMaTU3UPOBaTh MHGOPMAIINIO, H3BICYEHHYIO U3
Pa3IMYHBIX UCTOYHUKOB, HEOOXOIUMYIO ISt
pelieHus KOHKPETHBIX 3a/1a4 B 00JIacTH
MPOEKTUPOBAHUS CUCTEM DJIEKTPOCHAOKEHUS C
y4ETOM TpeOOBaHMIT HOPMATUBHBIX JOKYMEHTOB
Mmeet npaktrueckuid onbIT: COCTaBIEHUS CXEM
3amenieHuss COC u onpeneneHus napaMeTpoB UxX
DJIEMEHTOB, [IpoBeneHus MpoCTENIINX PaCYETOB,
CBSI3aHHBIX C POCKTUPOBAHUEM CUCTEM
DIIEKTPOCHAOKEHUS

4. O0béM 1 BUABI YUeOHOI1 padoOTHI

OO6u1as TpyA0€eMKOCTh JUCHUILUIMHBI cocTaBiseT S 3.e., 180 4., 93,75 u.

KOHTAKTHOU paboThI

Bun yueOHo# paboTh

PaCHpeHeHeHI/Ie o ceMeCcTpam
Bcero B Hacax

4acoB Homep cemectpa

7 8




OO6mmast TpyI0EMKOCTh AUCIIUTLITNHBI 180 72 108

Ayoumopnvie 3aHAmMusL: 80 32 48
Jlexruu (JI) 40 16 24
[IpakTudeckue 3aHATUS, CEMUHAPHI U (MIIN) IPYTHE BUJIBI

aynuTopHbIX 3aHsaTui (I13) 32 8 24
JIaboparopusbie pabotsI (JIP) 8 8 0

Camocmosmenvuas paboma (CPC) 86,25 35,75 50,5
CemectpoBas pabora 48 12 36
[ToaroroBka k ceMuHapam 22,25 7.75 14.5
[ToaroroBka k J1abopaTopHBIM paboTam 16 16 0

KoHCynbranuy 1 NpoMeKyTouHasi aTTeCTalus 13,75 4,25 9,5

Bua konTpons (3adet, qud.3avueT, IK3aMeH ) - 3a4er sk3ameH,KP

5. Coneprkanue TUCUMILIIIMHBI

O0beM ayTuTOpHBIX
No 3aHSTHH 10 BUJAM B
HaumenoBanue pa3nenoB AUCIUIUIMHBI
pasnena qacax
Bcero |[JI| 113 | JIP
[ IpuHIUIIBI IOCTPOEHUS IEKTPUUECKUX CeTer. PexxuMbl HeWTpanu
1 pnexrpuyeckux cereir. OcobeHHocTH pacuéTta TokoB K3 st onpenenenus 4 21210
[apaMeTpOB YCTPONCTB PEIICHHOMN 3aILUTHI.
) 3amura 3JeKTPUYECKUX ceTel HanpsbkeHueM 10 1 kB ¢ noMomnibio 4 212 1 o
[UIABKUX NPEI0XpaHUTENEN.
3 3amuTa 3JEeKTPUUECKUX ceTel HanpsbkeHneM 10 1 kB aBTomarnueckumu 3 4l al o
BBIKITFOUaTENIsIMU (AB).
DnekTpoobopynoBanue kommanuu Schneider Electric HampsikeHHEM BbIIIIe
4 |1 xB. MuxkpornpoueccopHas peseliHas 3aluTa J1eKTPUUECKUX CETEN Ha 8 412 | 2
ocHoBe ycTpoiicTB komnanuu Schneider Electric.
5 |3ammTa cwiioBBIX TpaHcpopMmaTopoB Hamnpsibkenuem 6—10/0,4 kB. 10 41 4| 2
6  |Opranuzaius 3auThl JIEKTPUUYECKUX ceTel HampsikeHueM 6—10 kB. 14 6| 4 | 4
3amura oT oAHO(A3HBIX 3aMBIKAHHH Ha 3€MJTIO B DJICKTPUUYECKHX CETAX
7 8 41410
HanpsokeHrueM 6—10-35 kB.
3amuTa KOHJEHCAaTOPHBIX YCTAHOBOK M CUJIOBBIX PE30HAHCHBIX (PHIIBTPOB.
3 3amura snexrponasurareneil. OCOOEHHOCTH 3alUThl U aBTOMATHKH 3 4l alo
TpaHc(HOPMATOPOB AEKTPOTEPMHUUECKUX YCTAHOBOK,
MOTYTPOBOAHUKOBBIX IPE0OPa30BaTEILHBIX arperaros.
9  [[IpotuBoaBapwuiiHas aBToMaTuka. Yacts 1 10 6410
10 |[IpotuBoaBapuiiHas aBTomaTuka. Yactp 2 6 41210
5.1. Jlekuumu
Ne Ne Kox-
HanmenoBanue uin KpaTkoe CoAep:KaHue JEKIIMOHHOTO 3aHTH BO
JEKIMH [pa3aenal
4acoB
OCHOBHBIE THIIBI JIEKTPUUECKUX CETEH: paauaibHble CETH — IPOCTas paguaibHas
NTUHUS, ABOMHAS paJidaibHas JUHUS, PAIUAIbHO-CTYTIEHUAThIE CXEMBI;
MarucTpaibHbIE JINHUU; PA30OMKHYThIE U 3aMKHYThIE NIE€TIIEBbIE CXEMBbI; CXEMBI C
1 1  |pe3epBHBIMU UCTOUHHMKaMU NTUTaHUsA. OONacTu MpUMeHeHus cxeM. BnusHue 2
peXrMa HeHTpaJii Ha TOK 0OJHO(a3HOro 3aMbIKaHus Ha 3eMito. [141b crioco6oB
3a36MJICHUSI HEUTPAJIU CETH: CETh C N30JIMPOBAHHOM HEUTPAJIBIO; CETh C
KOMIIEHCUPOBAaHHOM HEHTPAJIbIO; 3a3€MJICHHE HEUTPAJIU Yepe3 BHICOKOOMHOE




AKTUBHOE COIPOTHUBIICHUE; CETh C NIYXO 3a3¢MJIIEHHOW HEUTPAJIBIO; CETh C

b dexTrBHO 3a3eMIEHHON HeWTpanblo. Kputepun BeiOOpa pexkiuma HeUTpaiu
DIIEKTPUYECKUX CeTei. Buibl moBpex1eHui 1 HEeHOpMaJIbHBIE PEKUMBI paObOTHI
PIEKTPUIECKHUX CeTel. XapaKTepUCTUKHA TOKOB KOPOTKOTO 3aMbikanus (K3).
Ocobennoctu pacuéra TokoB K3 B 2JIeKTpHUECKUX CETAX HaNpsHKEHUEM BhIe |
kB u o 1 kB; Mmeroauku pacuéra tokos K3.

Buabl TokoBbIX Harpy3ok Ha aneMeHTbl COC. [IpuHIMn 3auThl OT TOKOBBIX
neperpy3oK: COOTHOILIEHHE BPEMsI-TOKOBBIX xapakTepucTUK (BTX) — mpomyckHbIX
niiemeHToB COC, Harpy304HbIX M 3amuTHEIX. BTX mmaBkux npenoxpaHuTennei.
'YcnoBus BbIOOpaA MIIaBKUX BCTABOK; MMPOBEPKA CEIEKTUBHOCTH. MeTouka
noctpoeHuss BTX miaBKuX BCTaBOK MO KaTAJIOKHBIM JJAHHBIM C Y4€ToM pazdpoca
1o BpeMeHu cpabaTbiBaHust. OCHOBHBIE THUITBI U YCTPOIMCTBO NMpeloXpaHUTeNeH
HanpspkeHreM 380 B, 6—10 kB. [TonsTHE TOKOOTpaHUYEHUS TUIABKUMH
[IPEIOXPAHUTEIISIMU.

3,4

[ToHsiTHE TPEXCTYyNEHYATOW TOKOBOM 3alUTHI (MAaKCUMaJIbHON TOKOBOW 3aIIUTHI)
Ha IIpUMEpPE aBTOMATUYECKUX BBIKJIIOYATEIICH: 3aIUTA OT Ieperpysa, CEJIeKTUBHAs
TOKOBasl OTCE€YKa, MTHOBEHHAsI TOKOBas orcedyka. Tunossle 3anuTHbie BTX AB.
Br16op Beixitouaresneil. Beioop yctaBok AB u1s 3a1nuThl 351eKTpoABUTaTeNel;
TMHUN ¥ IIMHHBIX cOOPOK; 3aIlUThl COOPHBIX IIUH TpaHc(opMaTopHOM
nonctanuuu (TII). [Tonsitue Tokoorpannyenus ¢ nomouibio AB. 3amura ot
071HO(A3HBIX KOPOTKHX 3aMbIKaHUI B AJIEKTPUUYECKON ceTH HampsbkeHueM 10 1 kB.

5,6

CriexTp cHIIOBOTO 3J1eKTpoobopynoBanus komnanuu Schneider Electric
HanpsbkeHueM Beile | kB. MukpomnponeccopHsie yCTpOHCTBa PENEHHON 3aIlUThI:
pene VIP 30, VIP 35, VIP 300; ycrpotictBa 3amutsl Sepam cepuit 10, 20, 40, 80;
WX BO3MOXKHOCTH; BUJIbI IPUMEHSIEMBIX 3alIUT. AHAIUTUYECKUE METOJIbI pacuéTa
YCTPOMCTB 3alIUTHI Sepam; METOUKA pacuéTa 00paTHO-3aBUCHUMBIX BpeMsi-
TOKOBBIX XapaKTEPUCTHK.

7,8

Busl noBpekIeHUI CHITOBBIX TpaHC(hopMaTopoB. TpeGoBaHus, MPeIbIBIAEMBIX K
3amuTaM TpancopmatopoB HanpsbkeHneMm 6—10/0,4 kB. Opranusanus 3aimmThl
TpanchopmaropoB 6—10/0,4 kB; pacuér ycraBok ux 3ammuThl; nocrpoerrne BTX
3amuT. OCOOEHHOCTH pacyETOB U COTIacoBaHMs 0OpaTHO-3aBUCUMBIX BTX
YCTPOUCTB 3auuThl Sepam. [Ipumepsl pacuéra peneitHoi 3auThl
TpaHchopmaropo Hanpspkenuem 6—10/0,4 kB.

9, 10,
11

O61ue TpeOoBaHuMsl, MPeIbABIsIEMbIE K 3alIUTaM dJIEKTPHUUECKUX CeTeH.
JluarpaMma ceJIeKTUBHOCTH BPEMEHHU CpabaThIBaHUs 3auThl. OpraHu3aiys
3AIMATHI HA Pa3HBIX CTYINEHIX AEKTPUUECKUX ceTel HanpspkeHnem 6—10 kB.
Pacuér ycTaBOK 3allUT: paguaibHON JTuHUY, nuTarouen onny TII;
MarvcTpaJibHOM JIMHUU, TUTaronien Heckosibko TII; paanansHO# TMHUY,
nuTatorieit PI1; BBogHbIX U cekiroHHOT0 BhIKIouatens PIT; ocobenHocTH
noctpoeHus u coracoanne BTX 3ammr passsix ctynenein COC. Hanpasnenns
ONTUMH3AIMU TapaMeTpoB 00paTHO-3aBUCUMBIX BTX ycTpoicTB 3amuTsl Sepam.
[IprmMepsl pacyéTa ANeKTpUIEeCKUX ceTell HampsbkeHnnem 6—10 kB.

12,13

Pacnipenenenuie TOKOB B KOHTYpe HYJEeBOM nocieaoBaTenbHocTH npu O33.
TpeOoBanus k 3amuram ot O33 B EKTPUUYECKUX CETIX HampsbkeHueM 6—10-35
kB. YcrpoiictBo koHTposns uzomsinuu cetu 6—10-35 kB. Henanpasnennas TokoBas
zamuTa oT O33. [IpuHIMIBI TOCTPOEHUST YCTPOUCTB 3amuThl 0T 033
0TE€4eCTBEHHOI0 poun3BojicTBa 1 komnanuu Schneider Electric.

14, 15

[ToBpexaeHus: 1 HEHOPMaJIbHBIE PEKUMBI pabOThl KOHIEHCATOPOB. OpraHu3anus
3alUTHl KOHJEHCATOPHBIX YCTAHOBOK U CHJIOBBIX PE30HAHCHBIX (GUIBTPOB. Pacuér
YCTaBOK 3aIIUThl KOHJICHCATOPHBIX YCTAaHOBOK HanpsbkeHueM 10 kB u
HanpsbkeHrem 380 B. HenopManbHbIe pesKUMBI paOOThI U BUJIBI TIOBPEIKICHU
hiiekTpoaBurareneid. Opranusanus 3alUThl aCHHXPOHHBIX U CUHXPOHHBIX
nBUTaTesie HanpsbkeHueM Beilie 1 kB u nBurareneit Hanpsixenuem 1o 1 kB.
Meronuka pacd€ra 3aluThl dIeKTpoABUTraTesie. HeHopMaslbHbIE PEXKUMBI
paboTHl U BUABI MOBpexkAeHNH. OpraHu3alys 3alUThl 1 METOMKa e€ pacuéra.




16, 17,
18

ABTOMaTHUY€CKOE MOBTOPHOE BKIIIOUEHHE. ABTOMATUYECKUI BBOJI pe3€pBa.
ABTOMaTHYECKasi YaCTOTHAs pa3rpy3Kka. ABTOMAaTHUYECKOE PETYITHPOBAHHE
HanpspKeHUsl. ABTOMAaTHUECKOE PETyIHPOBaHIE PEeakKTUBHOM MomHOCcTH. O01mas
OpraHu3alys NPOTUBOABAPUITHON aBTOMATUKU HA Pa3IMYHBIX YPOBHAX CHCTEMBbI
prekTpocHadxeHus HanpsokeaueM 220—-110-35-10-6-0,4 kB. ducnetuepckoe
yIIpaBIeHUE 000pyI0BaHUEM TIOCTaHIIUK HanpsikeHueMm 110-220 kB u
pacrpenenuTeIbHbBIMU CeTIMU HanpsbkeHnem 10 kB.

19, 20

10

OO011ast opraHu3anys NPOTUBOABAPUIHON aBTOMATUKHU HA PA3IUYHBIX YPOBHSX
CUCTEMBI AeKTpocHaOxeHus HanpsokeHuem 220—-110-35-10-6-0,4 xB.
JlucrieTuepckoe ynpasieHne 000pyJ0BaHIEM MOACTaHIUi HanpshkeHueM 110-220

kB u pacnpenenurenbHbIMA ceTAMH HanpsbkeHueM 10 kB.

5.2. llpakTHyeckue 3aHATHS, CEMHUHAPDbI

No

SaAHATUS]

Ne
pasjeal

HanmenoBanwne nimm KpaTKO€ COACPIKAHUC ITPAKTUICCKOIO 3aHATHUA, CCMUHApa

Koi-
BO
4acoB

[ [pMHLIMIIBI TOCTPOECHUS MEKTPUIECKUX ceTel HanpsbkeHueM 0,38—6—10-35—
110-220 kB. O60011eHHas cXeMa IEKTPOCHAOKEHHUS TPOMBIITICHHOTO
[IPEIIPUITHS WU IEKTPOCETEBOTO NMPEANPUATHS: UTaromue Bo3ayunsle (BJI) u
kabenpHbIe (KJI) muaun Hanpsokennem 35—-110-220 kB; moacranmuu (I1C)
Hanpspkenuem 35—-110-220/35/6—10 kB; pacnipenenurtenbHble CETH HANPSKEHUEM
6-10 kB ¢ BBICOKOBOJBTHBIMH pactipeieuTeabHbIMu yHKTaMu (PIT);
Tpanchopmaropusie noxctanuuu (TIT) nanpsoxenuem 6-10/0,4 xB;
HHU3KOBOJIBTHBIE pacrpeieNuTesbHble ceTu HampsbkeHreM 380 B. Oaunounas
paauanpHas JIMHUS; JBOWHAS pajdajabHasl JIMHUS; OJHO- U IByXCTyIIEHYaThIe
paZnabHbIE CXEMbI; PA30MKHYTHIE M 3aMKHYTbHIE TIETIIEBbIE CXEMbI; OTMHOYHBIE U
NTBOMHBIE (JBYXJIy4EBBIEC) MATUCTPAJILHBIE CXEMBI; CXEMBI C PE3EPBHBIMU
MCTOYHUKaMH UTaHus. O003HaYEeHUS SIIEMEHTOB CUCTEMBI AIEKTPOCHAOKEHHS Ha
cxemax. PexuMbl HelTpasu snekTpuueckux cereil. Kpurepuu Beibopa pexxnma
HEUTpasu deKTpudeckux ceteil. [IsTh crioco0oB 3a3eMiIeHUsT HEUTpaIH: CETh C
M30JIMPOBAHHON HEUTPAJIbIO; CETh C KOMIIEHCUPOBAHHOW HEUTPAJIBbIO; 3a36MIICHHE
HEHUTpaJii 4epe3 BHICOKOOMHOE aKTUBHOE COTMPOTUBIIEHHUE; CETh C TITYXO0
3a3eMJICHHOI HEeHTpasbio; ceTh C 3()(HEKTUBHO 3a3eMJICHHON HEHUTPaIbIO.

KOHCTpYKTMBHOE UCIIOJTHEHHE NTPENOXPAHUTENEHN HaNpsbkeHneM 10 | kB u Beie
1 kB oTeuecTBEHHOTr0 MPOU3BOJICTBA: IPUHIIUI PaOOThI; BpEMS-TOKOBBIE
XapaKTepUCTUKH; pa30poc cpabareiBaHus npenoxpanuteneil. [Ipenoxpanurenu
kommnanuu Schneider Electric, moHsiTue orpanudeHus npeaoxpanutenem Toka K3,
TOKOOTPAHUYMBAIOLINE XapaKTePUCTUKU. [IpHHIINT TOCTPOEHNUS 3alUThI
DIIEKTPUYECKUX CETel: MaKCUMAaJIbHO JOMYCTUMBIHN TOK 3nemeHToB COC (kabens,
TMHWUHU, TpaHC(POPMATOpPa); MAKCUMAJIbHBIA TOK Harpy3KH; TOKOBBIE EPETPY3KHU;
[IPUHIINII 3aLUTHI OT TOKOBBIX MEPErpy30K C MOMOUIBIO 3alIUTHBIX allllapaToB
(mpenoxpaHuUTeNEl 1 aBTOMAaTUYECKUX BBIKIIIOYATENEN). 3aluTa JIaBKUMHU
[IpEeIOXPAHUTESIMU: BpeMs-ToKoBbIe xapakrepucTuku (BTX); ycnosus Bei6opa
[JIaBKUX BCTABOK; POBEPKA CEJIEKTUBHOCTH. MeTOAMKA TOCTPOEHHUS BpEMSI-
TOKOBBIX XapaKTEPUCTUK IJIABKUX BCTABOK IO KAaTaJI0KHBIM JaHHBIM C YUETOM
pa3bpoca noBpeMeHH cpabarbiBaHus. OCHOBHbIE TUIIBI IIPEIOXPAHUTENEH, NX
KOHCTPYKIIMH, 0071acTH pUMEHEHUs. BpIOOp M1aBKOW BCTABKH ISl 3AIIUTHI:
JIMHUM; OTHOTO U I'PYMIIbI 3JIEKTPOABUTaTENIEH; IPOBEPKA CEIIEKTUBHOCTU
[1OCJIEIOBATEIHHO BKIIFOUEHHBIX MTPEIOXPAHUTENEH; TPOBEpKa YyBCTBUTEILHOCTH
[IaBKMX BCTaBOK. TOKOOTrpaHWYMBAIOLIasi CIOCOOHOCTH MJIABKUX
npenoxpannuTeneil. KOHCTpyKTHBHOE BBITTOJIHEHHE TUTABKUX MPEIOXPAHUTENIEH
HanpspkeHuem 10 1 kB u 6-10 kB.

3,4

KOMMYTaLII/IOHHBIe 1 3allIUTHBIC allllapaTbl HAIIPSZKECHUCM 10 1 xB

0Te4eCTBEHHOT0 npoun3BojicTBa M komnanuu Schneider Electric. Tepmunsl u




OCHOBHBIE OIPEJICIICHHUS, UCTIONIB3yEeMbIE B POCCUICKON U 3apyOeKHOM JTUTEepaType
JUTSL OTTUCAHMS XapaKTEPUCTUK aBTOMATHYECKUX BBIKIIOYATENEH U APYTUX 3aIUT.
CrpykTypa cuctemsl dekTpocHadxkenus. OCHOBHbBIE (YHKIIMU U Ha3HAUYCHUE
HHU3KOBOJIBTHOM pacipeeuTeNIbHON annaparypbl. ABTOMaTH4eCKUue
BhIKITIOYaTesn kommnanuu Schneider Electric: Tpu Tunoradapura AB — Acti 9,
Compact, Masterpact; ocHOBHbIE€ XapakTepucTuk AB; Tokoorpannyenue AB.
MukponporeccopHbie (I1(poBbIe) paclenuTeNu 1Jis BeikiatodaTeneii Compact u
Masterpact. ABromarnueckue Boikitodarenu (AB) oTeuecTBEeHHOTO MPOU3BOACTBRA!
TEIUIOBOW PACLIEIUTEND; AIEKTPOMAarHUTHBINA PACLIEIUTEND; HE3aBUCUMBIN
paclenuTenb; AEKTPOHHBIN paclienuTesb; 0000IIEHHBIE BPEMSI-TOKOBbIE
XapaKTePUCTHUKH; XapakTepucTuku cpadareiBanus B, C, D. luddepeHnuansabie
BBIKJIFOUATENIN. TUIIOBBIE BPEMSI-TOKOBBIE XapaKTEPUCTUKH OTEUECTBEHHBIX AB 1
komranuu Schneider Electric. MeToanka mocTpoeHUs peaibHON BpeMs-TOKOBOM
XapaKkTepuUCcTUKH AB oTeuecTBeHHOTo U 3apy0esKHOTO MPOU3BOJICTBA.
MuxkponporeccopHbie (I(POBbIE) PACHENUTENN, YCTaHABINBACMEBIC B
ABTOMATUYECKHUE BBIKIKOYATEIN. Pacu€T 3aMThI SJIEKTPOABUTATENS C TIOMOLIBIO
aBTOMaruuyeckux Beikitouareneii BA47-29 u Compact . Pacuér 3amuTel 1uHuH,
nurtaromeit PITH, ¢ moMonieto aBromarndeckoro Boikitodaress Compact . 3aniura
oT 0HO(a3HBIX 3aMBIKAHM Ha 3eMJITI0. [[pUHIIUTIBI TOCTPOSHUS 3AIUTHI OT
onHO(a3HBIX 3aMBIKAHUI Ha 36MJTIO. YCTPOMCTBA 3alIUTHOTO OTKIIFOUeHus. Pacuér
3aIUThl ABTOMATHYECKUMH BBIKITIOYATEISIME TPaHC(HOPMATOPHOU MOACTAHIINN
HarnpsikeHuemM 6—10/0,4 kB. CxeMbl pacnpeIeTuTeIbHOTO YCTPOUCTBA
HanpspkeHueM 0,4 kB TII. Opranunzanus 3amuTsl co croponst HH
TpaHCc(OpMATOPHOI MOACTAHLIMU: OCHOBHBIE YCIOBUS BEIOOPA BBOAHBIX U
CEKIIMOHHOTO BBIKIIIOYATEIIeH; CEJIEKTUBHOCTD MO TOKY U BPEMEHU MEXKIY
3aIUTHBIMU amaparaMy OTXOASIINX JMHUN U CEKIIMOHHBIM M BBOJIHBIMU
BBIKJIFOUATEJISIMU; OTpaHUYECHHS], HAKJIaAbIBa€Mbl€ Ha BHIOOP 3aIIUTHBIX
xapakTepucTuk AB; pacuér xapakTepUCTHK paclienuTeNeH BBOJHBIX U
cekunoHHoro AB.

CriexTp siueeK pacnpeneuTeNbHbIX YeTpoiicTB komnanuu Schneider Electric
HarpsikeHrueM 6—10 kB: mono6mox RM6; suetiku SM6, NEXIMA, Mcset.
KoMMyTaIlimoHHOE U 3aIllUTHOE 000PYI0BaHUE, YCTaHABINBAEMOE B STUEHKaX:
BBIKJTIOUATENIM HArPY3KHU C MPEAOXPAaHUTENSIMHU, BAKyyYMHBIE U 3JIEra30Bble
BBIKJIIOYATEIN. 3alluTa TpaHC(POPMATOPOB IIAaBKUMU MPeIOXpaHUTEIIMHI. Bpems
TOKOBbIE XapaKTepUCTHKHU NpenoxpanuTeneid. O030p CyIIeCTBYIOUINX CXEM
VCTIOJIHEHUS 3alllUT IEKTPHUECKON ceTH HanpsbkeHuem 6—10 kB:
HIIEKTPOMEXaHUYECKHE U CTaTHYECKHE Pelie; 3allluThl, OIyYarolie NuTaHue Ha
MOCTOSIHHOM U IIEPEMEHHOM OIEPaTUBHOM TOKe. MUKpOIpolieccopHast 3aluTa Ha
ocHoBe yctporicTB komnanuu Schneider Electric: pene VIP 30, VIP 35, VIP 300;
BUJIbI 3AILUT, PEAU3YEMbIX B 3TUX 3aIUTAX; BPEMA-TOKOBBIE XapaKTEPUCTUKH;
ycTporcTBa 3amuThl Sepam cepuit 10, 20, 40, 80, nX XapakTepUCTHKH,
BO3MO)XHOCTH, O0JIAaCTH IPUMEHEHUS. AHAJIUTUYECKUE METO/IbI pacuéTa
YCTPOMCTB 3alUTHI Sepam; METOANKA pacuéTa 00paTHO-3aBUCUMBIX BpEeMs-
TOKOBBIX XapakTepUCTUK. OCOOEHHOCTH Pacu€TOB U COIIACOBaHUS OOPaTHO-
3aBuCcUMBIX BTX ycTpoicTB 3amuThel Sepam.

6,7

Buibl oBpekaeHUN U 0COObIE PEXKUMBI pa0OTHI: IEPETPY3KU; BHYTPEHHUE U
BHEIIIHUE MTOBPEXACHUS TpaHCPOPMATOPOB; BKIIOUEHHE TpaHC(hopMaTopa 1o
HarpsikeHue. Opranu3aiys 3aiuThl TpancpopmaTopoB Hanpsokenuem 6—10/0,4
kB: 3amura oT neperpysku; celeKTUBHAs TOKOBAsi OTCEUKa; MTHOBEHHAsl TOKOBast
OTCEUKA; OLIEHKA YyBCTBUTEJIBHOCTHA PACCMAaTPUBAEMBIX 3AILUT; COITIAaCOBAHUE
3alIUT TpaHchopMaropa, yCTaHOBIEHHbBIX Ha cropoHe BH, ¢ 3amuramuy,
ycTaHoBJIeHHbIMU Ha ctopoHe HH. ["a3oBas 3amuTa; auddepennnanpHas 3ammra
oT TokoB ofHo¢azHoro K3 Ha cropone HH; KoHTposIb Temmneparypbl H30JIALUHN U
TOKOBAsl 3alIUTa OT IIEPErpeBa.

89

q)OpMI/IpOBaHI/Ie AuarpaMMbl CEJICKTUBHOCTU BPEMCHHA Cpa6aTI)IBaHI/I$I 3alllUThI HA

A3HBIX YPOBHSIX CUCTEMBI dIeKTpocHaOkeHus HanpspkeHueM 0,38—6—10—35—-110—




220 xB. 3amuTa nuHui, nuraromei Tpanc(hpopMaTOPHYIO MOICTAHITUIO
HarnpsikeHueM 6—10/0,4 kB. OcoGeHHOCTH TTOCTPOCHHUS 3aIUTHI TUHUHU TIPH
OTCYTCTBUH WM HAJIMYHH 3aIIUTHI Tiepes Tpanchopmaropamu TII; ocobeHHOCTH
BBITIOJTHEHHSI MTHOBEHHOM TOKOBOM OTCEUKH. BpeMs-TOKOBbIE XapaKTepUCTUKHI
NIBYXCTYTIEHUATOM 3alIUThl TUHUM, nuTatoeit TI1. 3auuTel, BHITIOIHSIEMbIE HA
BBHICOKOBOJIBTHOM PACHPEICIUTEIIbHOM MyHKTE HanpsbkeHueM 6—10 kB Ha
CEKIITMOHHOM U BBOJIHBIX BBIKJIIOUATENSAX. 3alIUTa PaIUaIbHON JIMHUH, MUTAIOIIECH
BBICOKOBOJIBTHBIN paclpeIeIUTEeIbHbIN MyHKT HanpsokeHueM 6—10 kB. Biusinue
BBHICOKOBOJIBTHBIX 3JIEKTPONIPUEMHHUKOB Ha BHIOOP MapaMeTPOB 3aIIUTHI JIMHUH.
3anuTa IEKTPUIECKUX CETEN ¢ MTOMOIIBI0 YCTPOUCTB Sepam KOMITaHUHU
Schneider Electric.

10, 11

Kputepun BeiOOpa pexxuMa HEUTpau anekTpruueckux cereil. I[1aTh cnoco6os
3a3€MJICHUSI HEUTPAJIU: CETh C U30JIMPOBAHHON HEUTPANIBIO; CETh C
KOMIIEHCHPOBAaHHOM HEUTPAJIbIO; 3a3€MJIEHNE HEUTPAJIN YEPE3 BHICOKOOMHOE
AKTUBHOE CONPOTUBIIEHUE; CETh C MIYXO 3a3€MJICHHON HEUTPAJIbIO; CETh C

AP PEKTUBHO 3a3eMIIEHHON HEUTpaliblo. 3almTa oT OAHO(a3HBIX 3aMbIKAaHUN Ha
3EMIIIO B DJIEKTPUUYECKUX CEeTAX HanpsbkenueM 6—10-35 kB: pacnipenenenne TokoB
B KOHTYpE HYJIEBOI MOCIIE0BATENBHOCTH IEKTPUUECKOM CETH € PA3IIMYHBIMU
pe)KUMaMU HEUTpaiu; MEeToAMKa pacyeTa TokoB O33; HeCeIeKTUBHAS U
cesiekTuBHas 3amuTa oT O33; TpaHcPOpMaTOPbI HAPSHKEHUS U TPAaHC(HOPMATOPEI
TOKa HYJIEBO MMOCJIe10BaTeIbHOCTH; YCTPOHCTBO KOHTPOJIS U30JIALUN
DIIEKTPUYECKUX ceTel HanpskeHueM 6—10-35 kB; cenekTuBHbIE 3alUTHI OT
0HO(a3HBIX 3aMBIKAaHUI Ha 3€MJIIO C IEWCTBUEM Ha CUTHAJ U Ha OTKJIIOYEHHE
MOBPEXXJICHHOMN TMHUU, 00JaCTH IPUMEHEHHUS 3TUX 3aLUT; JeHCTBUS MepcoHaa
npu onpenenennu npucoeaunenus ¢ O33. TpéxtpanchopMaTopHbIN GUIBTP
TOKOB HYJIEBOH 1OCIJIE0BATEIBHOCTH; OHOTpaHC(HOPMATOPHBIN (GUIIBTP TOKOB
HyJIeBOU mociieioBaTebHOCTU. Buabl Tpexdasupix Hanpsxenus; HTMU, HAMU,
HAMMUT. Bunsl HanpsiokeHuit, namepseMbix Tpexdaznsivu TH.

12,13

3amyTa KOHACHCATOPHBIX YCTAaHOBOK M CHJIOBBIX PE30HAHCHBIX (DUIIBTPOB.
[ToBpexaeHust 1 HeHOpMaJIbHbBIE PEXUMBI PaOOTHI KOHAEHCaTOpoB. OpraHu3arus
3alUThl KOHJIEHCATOPHBIX YCTAaHOBOK M CUJIOBBIX PE30HAHCHBIX (UIBTpOB. Pacuet
YCTaBOK 3aIIMTHl KOHAEHCATOPHBIX YCTaHOBOK HamnpsikeHueM 10 kB u
HanpspbkeHueM 380 B. 3amura anexrpoasurareneil. HeHopManbHbIe pesKUMBbI
paboThI U BUABI HOBPEXKACHUHN deKTpoABUrarenei. OpraHuzanus 3aiuThl
ACMHXPOHHBIX M CUHXPOHHBIX JBUraTellell HanpshDkeHueM Boiile 1 kB n
nBuraresiei HanpsbkeHueM 10 1 kB. Meronnka pacdera 3amuThl
JIEKTPOABUTATEIICH.

14,15

ABTOMaTHYECKOE TTOBTOPHOE BKJIFOUEHHE. ABTOMAaTHUECKHUIl BBOJ] pe3epBa.
ABTOMaTHUYECKasi YaCTOTHAs pa3rpy3ka. ABTOMaTHUECKOE PEryINpPOBAHNE
HaNpsOKEHUS. ABTOMaTHYECKOE PETYITHPOBAHUE PeaKTUBHOM MomHOoCTH. OO01ias
OpraHu3aIys MPOTUBOABAPHUITHOM aBTOMATUKHU Ha PA3JIMYHBIX YPOBHSIX CHCTEMBI
hiekTpocHabkeHus HanpsukeHuem 220—-110-35-10-6-0,4 kB. JIucneruepckoe
yIpasiieHue 000pyioBaHHEM nojcTaHui HanpspkeHneM 110-220 kB u
pacnpenenuTeIbHbIMU CeTAMH HanpsikeHuem 10 kB.

16

10

OO6m1as opranu3anus MPOTHBOABAPUIHONW aBTOMATUKH HA Pa3JIMUYHBIX YPOBHSIX
CHCTEMBI AIeKTpocHabxeHus HanpsokeaueM 220-110-35-10-6-0,4 xB.
JlucnieTyepckoe ynpaBiieHHe 000pyI0BaHUEM TOACTaHIIMI HanpsbkeHuem 110-220

kB 1 pacnpenenurenbHbIMU ceTSIMU HatpsbkeHueM 10 kB.

5.3. JIaboparopHbie padoThI

Ne
SAHATHUSA

Ne
paszzena

HanmeHnoBanue niam kpatkoe coziepkanue 1adopaTopHOi paboThl

Koi-
BO
4acoB

4

I/ICCJ'ICI[OBB.HI/Ie pa6OTLI PCJIC TOKA, HAIIPSKCHUA, BpPEMCHU




VccnenoBanue pese ToKa ¢ OFPaHUYEHHO 3aBUCUMON BBIJIEPKKONM BPEMEHH.
MaxkcuMalibHasi TOKOBas 3al[UTa ¢ OFPAHUYEHHO 3aBUCUMON BBIICPIKKOU BPEMEHU

3,4 6

HccnenoBanue pesne ¢ OrpaHU4YEHHO 3aBUCUMOM BBIIEPKKOM BPEMEHHU.
MakcumasibHasi TOKOBAs 3aIUTA C OTPAHUYEHHO 3aBUCUMOU BBIJCPIKKON BPEMEHU

5.4. CamocrosiTesqibHasi padoTa CTyIeHTa

Brimonuenue CPC

IMogsun CPC

Crnncoxk nureparypsl (C yKkazaHUEM
pas3zernos, IaB, CTPAHHUIl) / CChUIKA Ha

pecypc

CemecTtp

Koi-
BO
JaCOB

CemectpoBas pabora

Epmos, A.M. Peneiinas 3ammra u
aBTOMATHKA B CUCTEMAaX AJIEKTPOCHAOKECHHUS.
UacTh 1: TOKM KOPOTKOTO 3aMBIKAHHUS:
yuebHoe nocobue / A.M. Epiios. —
Uensiounck: M3narensckuii nientp FOYpl'Y,
2011. — 168 c. Paznen 4 Epmios, A.M.
Perneitnas 3anuTa 1 aBTOMaTuKa B CUCTEMaxX
hriekTpocHabxkenus. YacTe 2: 3ammura
DIEKTPUYECKHUX CETEN HaIpshKeHHeM 10 1
kB: yue6HOe nocobue / A.M. Eprios. —
Uensiounck: M3narensckuii ientp FOYpl'Y,
2012. — 168 c. Paznenst 8 u 11.

12

IloaroTroBka k CEMHHapam

Epmios, A.M. Peneitnas 3amura u
ABTOMAaTHKa B CHCTEMaX AJIEKTPOCHAOKEHUS:
yuebHoe 1nocobue K n3yueHuro kypca / A.M.
Epmios. — Yensbunck: M3narenbckuii HeHTp
HOVYpI'Y, 2020. — 76 c. Paznen 2. Epios,
A.M. Peneiinas 3amura 1 aBTOMaTHKa B
cUCTeMax dJeKTpocHaOxkeHus. YacTs 1:
Tokr KOPOTKOTO 3aMBbIKaHUs: yueOHOe
noco6ue / A.M. Epuios. — YensiOuHck:
W3narensckuii nentp OYpl'Y, 2011. — 168
c. Paznens 1-4. Epmios, A.M. Peneiinas
3aliTa U aBTOMAaTHKa B CHCTEMax
hriekTpocHabxkeHus. Yacte 2: 3ammura
PIEKTPUYECKHUX CETEN HaIpsKeHneM 10 1
kB: yue6HOe nocobue / A.M. Epiios. —
Uensounck: N3narensckuii nientp FOYpl'Y,
2012. - 168 c. Pazgensr 8 m 11.

7,75

CemectpoBas pabora

Epmos, A.M. Peneiinas 3ammura u
aBTOMATHKA B CHUCTEMaX AJICKTPOCHAOKCHHUS.
Uacte 3: 3amura 3JeKTpUYECKUX ceTen
Hanpspkenuem 6—10 kB: yuebHoe mocobue /
A.M. EpmioB. — Uensiounck: M3narenbckuii
uentp FOYpI'Y, 2013. — 168 c. Paznenst 12-
18.

36

IloaroTroBka K CEMHHapam

Epmos, A.M. Peneiinas 3ammura u
aBTOMATHKA B CUCTEMAaX AJICKTPOCHAOKCHHSI:
yaeOHOe mocooue K n3ydeHuro kypca / A.M.
Epmio. — YensiOunck: M3naTenbckuii eHTp
OVYpI'Y, 2020. — 76 c.. Paznen 2. Epiios,
A.M. Peneiinas 3anyra 1 aBTOMaTuka B
cucTeMax dJeKTpocHatkenus. YacTs 1:
ToKM KOPOTKOTO 3aMbIKaHMsI: Y9eOHOE

14,5




nocobue / A.M. EpiioB. — UensOuHCK:
M3parensckuii nentp FOYpI'Y, 2011. — 168
c. Pasnensl 5 u 6. Epmios, A.M. Penelinas
3aIMTa U aBTOMaTHKa B CHCTEMax
hiiekTpocHaOxkeHus. Yacte 3: 3amura
PIIEKTPUUYECKHUX CeTel HarpsbkeHnem 6—10
kB: yue6HOe mocobue / A.M. Epiios. —
Uensounck: M3narensckuii nentp FOYpl'Y,
2013. — 168 c. Pa3nensr 12-18.

Epmios, A.M. Peneiinas 3amura B cuctemMax
PIIEKTPOCHAOXKEHUS: YIeOHOE TOCOOHe 1Mo
nmabopartopHbeiM padoram / A.M. Epiios,

A .H. CagoBunkoB. — UenaOMHCK:
W3narensckuii nentp FOYpl'Y, 2013. — 56 c..
Bce pasnensl.

[TonroToBka k 1a6OpaToOpHBIM paboTam

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

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

6.1. KouTpoabusie meponpusitusa (KM)

Ha3zBanue -

Ne | Ce- Bun Makc. THIBA-

KOHTPOJIBHOTO Bec [Topsimok HauncaeHUs 6aTOB

KM|mectp| xoHTpons Oann eTcs B
MEpOTIPUSITHS A

OIIEHKA «OTIIMYHO» — 5 0aioB,
«Xopouio» — 4 6aIIoB,
«YIIOBIIETBOPUTEIHHO» — 3 OaIJIOB.
Texymmii | KontponsHas pabora. 1 5 [Ipu mony4yeHnn OLIEHKU sauer
KOHTpOJb | Pexxumbl HEHTpanu. «HEYJIOBJIETBOPUTEIBHO» WU
OTCYTCTBHH CTYICHTA Ha KOHTPOJIbHOMN
paboTe Mo HEeyBaXKUTEIbHOM MPUYHUHE

oH noy4aet 0 6ayuios.

OIICHKA «OTIIMYHO» — 5 0aJlIoB,
«Xoporio» — 4 6aIIoB,
«YIIOBIIETBOPUTEITHHO» — 3 OAJIIOB.
Texymmii | KonTponbsHas pabora. 1 5 [Ipu moaydyeHnun OlleHKU saer
KOHTPOJIb [Ipenoxpanurenu «HEYIOBIECTBOPUTEIILHOY WIIH
OTCYTCTBHUH CTYACHTA HAa KOHTPOJIHHON
paboTe Mo HEYBaXKUTEILHOW MPUIUHE

oH moxydaet () 6anos.

OLIEHKA «OTINYHO» — 5 0aJlIOB,
«xopotio» — 4 6aos,
«YIOBJIETBOPUTEILHO» — 3 0aJIIOB.
Texymuit KorrpomsHas paGora. [Ipu moydeHnu OLlEHKU
y ABTOMaTHUECKUE 1 5 P y 3a4eT
KOHTPOJTH «HEYIIOBJICTBOPUTEIHLHOY WU
BBIKJTIOYATEIN Ny
OTCYTCTBHMH CTYJI€HTA HAa KOHTPOJIbHOU
paboTe 1Mo HEYBAKUTEIHHON MPUINHE

oH noxyvaet 0 6ayuIoB.

4 7 Texymuii | KoaTpoapHas pabora. | 1 5 |omeHka «O0TIHYHO» — 5 0aJIIoB, 3a4eT




KOHTPOJIb

Peneiinas 3ammra TI1
10/0,4

«xopoIo» — 4 6aios,
«yIOBJIETBOPUTEIIHO» — 3 OAJLIOB.
[Ipu nosry4eHny OLEHKU
«HEYJIOBJIETBOPUTEIBHO» WU
OTCYTCTBHUH CTY/IEHTa Ha KOHTPOJIBHOU
[paboTe 10 HeyBa)KUTEIbHON IPUYHHE
oH noxy4aet 0 6ayuios.

Texymmii
KOHTPOJIb

Pacuet ToKOB
KOPOTKHX 3aMBbIKAaHHI
B CETH C
HampsHKeHUEM BhIIe 1
kB

MakcruMaabHOE KOJTUYECTBO OAIIIOB -
5. bannel cHumaroresd 3a
HEKaueCTBEHHOE BBIIIOJIHEHHUE pa3iena
(HecooTBeTCTBUE O(OPMIICHUS
TpeboBanusM ['OCT, HekauecTBEHHBIE
WJIM HETIOCJIeIoBaTeIbHbIE PACUETHI U
p.). MakcumanbHO€ KOJIMYECTBO
MTOTIBITOK - TISITh.

3a4CT

Texymuin
KOHTPOJIb

Pacuyet ToKOB
KOPOTKHX 3aMbIKaHUI
B CETH C
HanpsbkeHueM 1o 1 kB

MakcuMaJIbHOE KOJIUYeCTBO OaJIJIOB -
5. banbel cHUMaKOTCS 3a
HEKAaue€CTBEHHOE BBITIOJIHEHUE pa3ielia
(HEecooTBeTCTBUE OHOPMIIECHUS
TpedoBanusM ['OCT, HeKaueCTBEHHBIE
WM HETIOCJIEIOBATENIbHbIE PACUETHI U
p.). MakcumanbHOE KOJIHYECTBO
MOIBITOK - IISTh.

3a4CT

Texyuui
KOHTPOJIb

Br16op
HpeIoXpaHnuTeNeH

MakcuManbHOE KOJTUYECTBO OAIIIOB -
5. bayel cHUMaroTeA 3a
HEKaueCTBEHHOE BBIMIOJIHEHUE pa3/erna
(HecooTBeTCTBHE OPOPMIICHHUS
TpedoBanusM ['OCT, HekaueCTBEHHBIC
WJIM HENOCJIEI0BATENbHBIE PACUEThI U
np.). MakcuMaabHOE KOTUYECTBO
TIOTTBITOK - TISITh.

3a4CT

Texymui
KOHTPOJIb

Bri6op
aBTOMAaTHUYECKUX
BBIKJIFOUaTeIei

MakcruMaabHOE KOJTUYECTBO OAIIJIOB -
5. bannel cHuMarores 3a
HEKaueCTBEHHOE BBINIOJIHEHUE Pa3ziena
(HEecooTBeTCTBHE OOPMIICHUS
TpeboBanusM ['OCT, HekaueCcTBEHHBIC
WJIM HETIOCJIeIoBaTeIbHbIe PACUETHI U
1p.). MakcUManbHOE KOJIMYECTBO
MOTIBITOK - TSITh.

3a4CT

Texymmii
KOHTPOJIb

3ammra ceMecTpoBOM
paboTHI

10

Ha 3ammre Oyzmer 3a1aH0 5 BOPOCOB.
3a MpaBWJIBHBIN U MOJIHBIM OTBET Ha
KaKJIbIH BOTIPOC HAUYMCIIsAETCs 2 Oaa,
3a HETIOJIHBIN OTBET - 1 Oai, 3a
HETPABUJIbHBIA OTBET UM OTCYTCTBHE
orBeTa - 0 OaIIOB.

3a4CT

10

bonyc

bonyc

10

boHychl: 32 akTUBHOE yyacTue B
pabote ceMuHapa (JOTOTHEHUS,
ydacTHe B OOCYKJI€HUHU U TIp.) CTYACHT
MoskeT nony4uuTh 0,5—1 6ann 3a oqHy
TEMY CEMHHAPCKUX 3aHATHH.

3a4CT

11

IIpome-
KyTOUHas
aTTecTanus

3auer

100

[Ipu oTBETE HA OLIEHKY «OTIUYHO
nonydaeT 85—100 6amios,

«xoportio» — 75—84 Ganna,
«YJIOBJIETBOPUTEIBHO» — 60—74 Gasia

(Tipy YCTIOBHH, YTO Ha KaXKbIi BOIPOC

3a4CT




TTOJDKEH OBITH MONTyYeH
YIOBIICTBOPUTEIBHBIN OTBET).
Eciu HeT mpaBUIIBHOTO OTBETA Ha
BOIIPOC MJIM CTYACHT OTKa3bIBACTCS
OTBEYaTh HA OWJIET, TO OTBET
oneHuBaercsa B 0 0ayuIoB.

Tpu rpymnmel 1a60paTopHBIX paboT
OLIEHUBAIOTCA 11O 5 GaIsIoB:
3a kauecTBeHHOe opopmiieHue JIP

12 Texymumi 3anpara 5 |maércs 1 Gam; PK3aMEH
KOHTPOJIb | JIAOOpaTOPHBIX padoT ’
3a 3amury JIP Ha «oTinuHOY - 4
Oasa, Ha «xopomio» — 3 Ganna, Ha
YIOBJIETBOPUTEHHO — 2 Oasuia.
KonTponesHbie
paboter: KP Ne 4.
3amuTa
KoHTposbHBIE pabOTHI: OLIEHKA
TpaHc(opMaTopoB 6—
10/0.4 kB. KP Ne 5. «OTIIMYHO» — 5 0aJIoB, «X0Opomio» — 4
Sammra 0aJIOB, «YIOBIETBOPUTEIHHO» — 3
. 6aoB. [Ipu nmonydeHnn oeHKU
Texymumii ICKTPHHACCKHX ceTer «HEYIOBIIETBOPUTEIILHO» WIIH
13 KOHz N HanpsbkeHrem 6—10 5 ., |PK3aMeH
POTb | o b N 6. ammra OTCYTCTBHUH CTYACHTA HAa KOHTPOJIHHON
pabote on nonyyaet 0 6amioB. 3a
OT OIHO(a3HBIX .
SAMLIKAHH Ha 3eMILIO. BBITIOJTHEHHE KOHTPOJIbHOM paboThl BO
KP Ne 7.3ammira BK, BpeMsI KOHCYJIBTAIlMU CTYJCHT MOXET
L. OTY. KP 3 8. MOJTyIUTh 5—3 0asioB.
IIpotuBoaBapuiiHas
aBromaruka COC.
Cemectponas padora. Coctout u3 10
pa3znenoB: 3a paszzuen naércs
MaKCUMAaJIBHO 3-5 6ayuioB (B
3aBUCHMOCTH OT CJIO)KHOCTH 3Tara).
3a nmpecTaBiIeHHe FOTOBOTO pasfielia ¢
OTO3/JaHHEM Ha OJ-HY HeJleJto
caumaetcs 10 % oleHkH, Ha JBE
" nenenn v oomnee — 20 %. 3a
Texymmii
14 KOHTPOITb CemecTpoBoe 3a/1aHne 45 |HexauecTBEHHOE BBINOJIHEHUE pa3jiena [PK3aMeH
(HEcooTBEeTCTBHE OOPMIICHUS
TpeboBanusM ['OCT, HekaueCcTBEHHBIC
WM HETMOCJIEIOBATENbHBIE PACUETHI U
np.) MoxkeT ObITh cHATO 10-20%
OILIEHKH. 32 HECAMOCTOSITENLHOE
BBITIOJTHEHUE paszzena — Munyc 20 %
OT OILIEHKH pazfena. Beero mo Bcem
pasznenam C3 — 45 6anos.
boHychl: 32 aKTHBHOE y4acTHE B
paboTte ceMuHapa (JIOTOTHEHUS,
15 Bonyc bonyc 10 [|ydactue B 0OCYX/IEHUH U TIP.) CTYJIEHT [PK3aMeH
MokeT roryduth 0,5—1 6amr 3a ogHy
TEMY CEMUHAPCKUX 3aHATUH.
[Ipu oTBETE HA OLIEHKY «OTIUYHO»
ITpome- noydaeT 85—100 6amioB, «XOpOIIoy»
16 KYTOYHAs OK3amMeH 100 |- 75—-84 Ganna, «yIOBIETBOPUTEILHOY [PK3aMEH
aTTecTanus — 60—74 6amta (Ipy yCIIOBUH, 94TO Ha

KKl BOPOC JTOJDKEH OBIThH




[10JTy4€H Y/I0BIETBOPUTEIBHBIN OTBET).
Eciiu HeT mpaBUIILHOTO OTBETA Ha
BOHpOC 1501051 CTYI[CHT OTKA3bIBACTCS
OTBEYaTh Ha OMJIET, TO OTBET
orieHuBaeTcs B 0 6aIoB.

6.2. Ilpouenypa npoBeaeHusi, KpUTEPHUH OLlEeHMBAHUSA

He npenycmorpeHnsl

6.3. Ilaciopt poHAA OLIEHOYHBIX CPEACTB

KommereHumnn

Pesynbrarsl 00yueHus

Ne KM

7(819(10

11

[1K-2

3HaeT: MeToabl HACTPOWKHY U pacueTa yCTaBOK
[Pa3IMYHBIX TUIIOB 3aIUT B CUCTEMAX
DIIEKTPOCHAOKEHUS

[1K-2

Ymeer: HacTpauBarh peneiHyo 3alATy Ha pa3JIMYHbIX
00BEKTaX ANMEKTPOCHAOKECHHUS

[1K-2

MMeeT nMpakTHYECKUH OMBIT: BHIMOIHATE MPOBEPKY
PaboTOCIIOCOOHOCTH Pa3IUIHBIX pPelie

[1K-5

3HaeT: HazHaueHue U 30HbI JEUCTBUS pEICHHBIX 3aIUT
1 aBTOMaTUKH, HA3HAYCHHUE YCTPOUCTB TEIEMEXAHUKH,
CPOKH MCHIBITAHUS 3aLIUTHBIX CPEACTB U
MPUCTIOCOOICHUH, MPUMEHIEMBIX Ha TOJICTAHIIHSIX,
BHJIbI CBSI3H, YCTAHOBJIEHHBIE HA MTOJACTAHLMIX, IPaBUiIa

I10JIb30BAHUA UMH

TumnoBbie KOHTPOJIBHBIC 3aIdHNUS 110 KAKAOMY MCPOIIPHUATHIO HAXOAATCS B

ITPHUIIOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOEe M MH(OPMAIIMOHHOE O0ecredeHue TUCIUIIIMHBI

IleuaTnasi y‘l@ﬁHO-MeTOI[I/I‘leCKaH AOKYMCHTAIlUA

a) ocHosHas

anekrpocHadxenus [Texct] Y. 1 Toku KOpOTKOTro 3aMbIKaHMs yue0. mocodoue no

aumepamypa:

1. Epmos, A. M. Peneitnas 3amura 1 aBTOMaTuKa B CUCTEMAxX

cnenuainbHocTH 140211 "Onexrpocuadxenune" A. M. Epmios ; FOx.-Ypain. roc. yH-
T, Kad. Cuctemsl anexkrpocHadxkenus ; FOYpI'Y. - Uensbunck: U3narenbekuid
Lentp FOYpI'Y, 2011. - 167, [1] c. un.
2.  Epmos, A. M. Peneitnas 3amura u aBTOMaTuKa B CUCTEMAaX
anekTpocHadkeHus [Tekct] Y. 2 3anura s1eKTpUIeCcKUX ceTel HalpshpKeHUeM o 1

kB yue6. mocobue no cnennansuoctu 140211 "DnexkrpocHadxkenue" A. M. Epiios ;
HOx.-Ypai. roc. yu-T, Kad. Cucremsr anexkrpocHabxenus ; FOYpI'Y. - UensOunck:

M3narensckuii Hentp FOYpI'Y, 2012. - 167, [1] c. ui. 351eKTpoOH. Bepcust
3. Epmos, A. M. Peneiinas 3amura U1 aBTOMaTHKa B CUCTEMax
anekrpocHadxkenus [Texct] Y. 3 3amura sJeKTpUUECKUX ceTel HanpsikeHuem 6-10
kB yue6. nocobue no Hanpasienuto 140400 "DnekrposHepreTuka u
anekTporexHuka" A. M. Epmios ; FOx.-VYpai. roc. yH-T, Kad. Cuctemsi
anekrpocHadxkenus ; FOYpl'Y. - YUensounck: U3narensckuii Hentp FOYpI'Y, 2013. -

160, [

1] c. un. 3neKTpOH. BepcUst




0) OononHumenbHas IUmepamypa:

1. Epmos, A. M. Peneitnas 3amura B cucTeMax 3JIEKTPOCHA0KEHUS
[Texct] yue0. mocobue k nad. paboram A. M. Epmios, A. H. CagoBaukos ; FOx.-
VYpain. roc. ya-1, Kad. Cucremsl anekrpocHadkenus ; OYpI'Y. - UensOuHck:
M3narensckuii LHentp FOYpI'Y, 2013. - 55, [1] c. Ui, 351eKTPOH. BepcHst

2.  Epmos, A. M. Peneiinas 3anura 1 aBTOMaTuka B CHCTEMaxX
anekTpocHadxenus [TekcT] yuel. mocobue K U3ydeHHIO Kypca 10 HalpaBiIeHHIO
140400 "DnekrposnepreTuka u anekrporexnuka' A. M. Epmos ; FOx.-Ypair. roc.
yH-T, Kad. Cucremsl anexrpocHadxenus ; FOYpI'Y. - Uensounck: U3znarenbckuit

Lentp FOYpI'Y, 2013. - 75, [1] c. un. 35eKTPOH. Bepcus

EpmoB A. M. Penelinas 3aiuTa 1 aBTOMaTUKa B CUCTEMAX
ANEKTPOCHAOKEHUS : yueb. mocodue 1o crnenranbHOCTH "CUCTEMBI
anekTpocHadkeHus" . U. 5/ A. M. Epmos ; FOx.-Ypai. roc. yu-T, Kad. Dnexrp.
CTaHIMU, CETH U CUCTEMBI AeKTpocHadxkenus ; FOYpI'Y. - UensOuHck :
Mzparensckuii LHentp FOYpI'Y, 2023. - 237, [1] c. : un.

3.

4,

AHgnpees B.

A. PeneliHas 3ammra U aBTOMaThuKa CUCTEM

ANIEKTPOCHAOKEHHUS : y4el. JJIs BY30B 10 CIEIUAIBLHOCTH "DIIeKTpocHaOKeHue"
HanpasiieHus "OnekrpolrHepreTuka’ / B. A. Aanpees. - U3x. 5-¢, crep.. - M. :
Bricmas mxona, 2007. - 639 c. : ui.

8) omeuecmeenHuvle U 3apy0edtCHblIe HCYPHANLL NO OUCYUNTUHE, UMerowuecs 8 bubauomexe:
He npenycmorpeHnsl

2) MemoouuecKkue YKazaHus 0 Cmyo0eHmos8 no 0C80EHUIO OUCYUNTUHDL.

EpmioB, A.M. Peneiinasi 3a1yuTa 1 aBTOMaTHKa B CUCTEMax
ANEKTPOCHAOKEHUS: ydeOHOE TT0-co0re K n3ydeHuto kypca / A.M. Epiios. —
Yenabunck: Uznarensckuit nientp IOVYpl'Y, 2013. - 76 ¢

1.

U3 HUX: yuebHO-Memoouueckoe obecneuerue camocmoamenbHoU pabomol cmyoeHma:
EpmioB, A.M. PeneiiHas 3amuyra 1 aBToMaTHKa B CUCTEMax
ANEKTPOCHAOKEHHUs: yueOHOe MMo-codue K nu3ydeHuro kypca / A.M. Epiios. —
Uensounck: Uznarensckuit nentp OYpl'Y, 2013. - 76 ¢

1.

DJIeKTPOHHAS Y4eOHO-MeTOoANYeCKAasl IOKYMEeHTAIUs

HaumenoBanue
Ne Buz peeypeas | bubmuorpaduieckoe onucanue
JTUTEpPaTypbl | DIEKTPOHHOMN
dbopme
Epmio, A.M. Peneiinas 3amura 1 aBTOMaTHKa B CUCTEMAX
YueOHo- ) .
OCHOBHAS — hriektpocHaOxkeHus. Yactp 1: Toku KOpOTKOTO 3aMBIKaHUA: yueOHOE
1 TeDaTYDA ATCDHANEL nocobue / A.M. EpmioB. — Yens-6unck: M3narenbekuii mentp FOYpIY,
patyp < (bep o 2011. — 168 c. http://energynet.susu.ru/ http://ses.susu.ru/wp-
AP content/uploads/2016/03/EpmoB-A.M.-Penelinas-3anura.-Yacte-1.pdf
Epmos, A.M. Peneiinas 3amura 1 aBTOMaruka B CHCTEMAX
DNEKTPOHHBIA [PIIeKTpocHaOkeHus. YacTp 2: 3amuTa IeKTPHIEeCKUX CeTe
OcHoBHast
2 TepaTvha KaTasor HanpspkeHueMm 10 1 kB: yue6Hoe mocobue / A.M. Epimios. —
patyp HOVYpl'Y Uensounck: Mznatenbckuid ientp FOYpI'Y, 2012. — 168 c.
http://www.lib.susu.ac.ru/ftd?base=SUSU_METHOD&key=000504515
3 |OcHoBHas OnexTpoHHbI [Epmios, A.M. PeneiiHas 3amnTa ¥ aBTOMAaTHKA B CUCTEMAX




MTepaTypa KaTagor prekTpocHadkeHus. YacTs 3: 3ammra 3JeKTPUIeCKUX ceTen
HOYpI'Y HanpsbkeHreM 6—10 kB: yuebnoe mocodbue / A.M. Epmios. —
Uensounck: Uznarensckuii ieHTp KOYpI'Y, 2013. — 168 c.
http://www.lib.susu.ac.ru/ftd?base=SUSU_ METHOD&key=000517791
Epmos, A.M. Peneitnas 3amura 1 aBTOMaTHKa B CHCTEMax
.. PprexTpocHabxkenus. YacTe 4: 3ammra dMeKTPUIECKUX CeTel 1
DNEeKTPOHHBIN
4 OcHoBHast CATAIOr 2IIEKTpOyCTaHOBOK HampsbkeHueM 6—10—110 kB: yue6HOe mocoOue /
nuTeparypa A.M. Epmio. — Yensounck: Uznarensckuii nentp FOYpl'Y, 2015. —
HOYpl'Y 150 ¢
http://www.lib.susu.ac.ru/ftd?base=SUSU_METHOD&key=000552670
.. [EpmoB, A.M. Penelinas 3amuTa 1 aBTOMaTHKa B CHCTEMAaX
JIEKTPOHHBII
JlonoHUTENBHAS PIIEKTPOCHAOKEHHS: YIeOHOe MocoOue K n3ydeHuto kypca / A.M.
5 KaTajor .
nreparypa OVol'Y Epmos. — Yensounck: Uznarensckuii ientp FOYpl'Y, 2013. — 76 c.
p http://www.lib.susu.ac.ru/ftd?base=SUSU METHOD&key=000515771
Epmos, A.M. Penelinas 3aniura B cUCTEMax 3JIEKTPOCHAOKEHUS:
O —— DNEeKTpOHHBINA [yueOHOE mocobue 1o 1aboparopHbM pabotam / A.M. Epmos, A.H.
6 TenaTVDa KaTaJjor CanoHuKoB. — Yensounack: M3narensckuit neatp FOYpI'Y, 2013. — 56
patyp I0Vpr'y c.
http://www.lib.susu.ac.ru/ftd?base=SUSU_METHOD&key=000515770

HCpC‘IGHB HCIIOJIB3YCMOT'O IIPOIrpaMMHOIO oOecreUeHMS:

Her

[Tepedenp ncmonb3yeMbpIx MpoheCCHOHATBHBIX 0a3 TaHHBIX U WH()OPMAITMOHHBIX
CIIPABOYHBIX CUCTEM:

Hert

8. MarepuajibHO-TeXHHYECKOe o0ecredeHne 1 CIUTTHHbI

OcHOBHOE O60py,I[OBaHI/Ie, CTC€H/bI, MAKCTHI, KOMIIBIOTCpHAA TEXHUKA,

3aHATUA U CCMHUHAPbI

(D

o Ne
Bun 3anaruii Ayt MPelyCTAaHOBICHHOE IPOTpaMMHOE 00€CTIeYeHIE, UCTIONb3yeMOe IS
YA pa3IMYHBIX BUIOB 3aHITUH
[IpakTnueckue 153

[IpoekunonHoe o0opyI0BaHuE

Jlexknuu

380
(1)

[IpoekironHOEe 000pyIOBaHHE

JlaboparopHsle
3aHATHSA

143
(D

JlaGopaTtopHble CTEH/IbI




