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HOACHUTEJBHASA 3AIINCKA

OcHoBy MIPOTrPaMMBbl JVCUUTUIAHBI Peneiinas 3amnmra
ANEKTPOIHEPTETUUECKUX  CUCTEM  COCTABISIET  COAEPKAHUE,  OTBEYAIOLIEE
TpeOoBaHMSIM (eAepalbHOTO TOCYAApPCTBEHHOTO 00pa3oBaTesIbHOTO CTaHAapTa
cpeaHero npodeccHoHalbHOTO 00pa3oBaHuMs 10  crenraibHOocTH  35.02.08
OnexTpuduKaus u aBToMaTU3alKs CETbCKOro X0341UCTBA.

HopmatuBHas 6a3a rpu pa3padoTKe MporpaMMbi:

— ®enepanbubiii 3ak0H 0T 29 nexadps 2012 roga Ne273-D3 «O6
oOpaszoBanuu B Poccuiickoit denepanuny;

— @eaepabHBIM TOCYJIAPCTBEHHBIM 00pa30BaTENbHBIA CTaHAAPT
cpelHero npogeCcCUuOHAIBHOIO0 00pa30BaHMs MO CHENUATLHOCTH
35.02.08 Dnektpudukanys W aBTOMATU3ALMS  CEIBCKOTO
xo3srictBa([lpukas  MunoOpuayku Poccum ot 07.05.2014
Ne 457);

— IIporpaMma moaroToBKM cnenuannucToB cpeaHero 3BeHa [ bIIOY
BO «bCXT» cneumnanbHoctu 35.02.08 DOnekrpuduxanus u

aBTOMATH3ALIUS CEIIbCKOTO XO03SI1CTBA (ITporokon
neparorudeckoro cosera I'BIIOY BO «bCXT» ot 31.08.2018
Nel);

— VYuelOHslii 1aH no cnenuanibHocTu 35.02.08 Dnexrtpudukamnus u
aBTOMATHU3alMsI CEJIbCKOTO XO3sIiicTBa 0a30BOM  TOJITOTOBKHU
(ITpuxaz I'ITOY BO «bCXT» ot 31.08.2021 Ne206-O/1).
— llonoxkenne o mnpomexyrouHor arrectaumu ['BIIOY BO
«BCXT» (IIporokon mnemarornueckoro cosera ot 31.08.2018
Nol);
— Tlonoxxenue o camocrosiTenbHOM paboTe oOydaromierocs: [ BIIOY
BO «bCXT» (IIpoTtokon nemarorudeckoro cosera ot 19.12.2017
Ne4);
— Ilonoxxenne o0 pa3pabOTKE W  YTBEPKIACHUU MPOrpaMm
JUCcUUIUINH, npodeccuonanbubix Moayiei I'BIIOY BO «bCXT»
(ITpotoxon nenarorndeckoro copeta oT 31.08.2018 Nel).
OcHOBHOE y4eOHOECHU3TaHHE:
bynerueB A.B., HaBosounbsiii A.A. PerneitHag 3ammra B pacupeAeauTeIbHbIX
cetsix: [Tocobue st mpaktuueckux pacueroB/ A.B. bynbriues, A.A. HaBonouHbIi. —
M.: DHAC, 2017.
beictrpunikuii  I'.®.«OnexkrpocHabxkenne. CuiaoBeie  TpaHCHOPMATOPBD»:
yaeonoe nocodue st CIIO/T.®. beictpurnkuii, b.1. Kynpun. — 2-e u3z., ucnp. u
non. — M.: UsnarensctBo IOpaiit, 2018. — 201 ¢. — (Cepus :Ilpodeccrnonanbaoe
obpazopanue). — ISBN 978-5-534-10311-3.
Coneprxanue nporpaMmsl npeactapieHo 10 pa3genamu:
Pa3znen 1. Beenenue. OCHOBHBIE MOHSTHUS, TEPMUHBI U OIIPEICIICHMUS.
Pazgen 2. DnemeHTl U (YHKIMOHAIbHBIE 4YacTU pENCHHON 3aIlUTHI.
Y CTpOUCTBO pele.
Pasnen 3. MakcuMalibHbIE TOKOBBIE 3aLIUTHI



Pa3nea 4. TokoBEIE OTCEUKH.

Pa3znen 5. TpexcTyneHuaTsie M HAIPABICHHBIE TOKOBBIC 3AIIIUTHI.

Pasznen 6. [ludbdepeniimpoBaHHble 3allIUThl TPaHCPOPMATOPOB.

Paznen 7. ABTOMaruzamus CEJIbCKUX JJICKTPUYECKMX CTaHUMN U
HOJACTaHIIUH.

Pa3znean 8. Perneitnas 3amura reHEpaTOPOB U JIEKTPOIBUTATEIICH.

Pasnen 9. CurHaimszanuu W OJOKUPOBKHM Ha TpaHCHOPMATOPHBIX
MOACTaHIIMSIX

Pa3znes 10. MukpornponieccopHbie Cpe/IcTBa peJICMHOM 3aIUTHI.

Tekymuid  KOHTPOJIb  YCIIEBAEMOCTH  OCYLIECTBIIETCA  MOCPEACTBOM
CJIEIYIOLIIUX METOAOB: YCTHBIM OMNpPOC, MUCbMEHHBIA ONMPOC,HAOIIOIEHHE U OLIEHKa
BBINIOJIHEHUS J1a00paTOPHBIX padOT M MPAKTUUYECKUX 3aHSITUI,OLIEHKA BBINOJTHEHUS
VH/MBUYaJIbHBIX 33JaHHUM, TECTUPOBAHUE,OLICHKA pEIIEHUs 3a/1a4, OLIEHKA
CaMOCTOSITENIbHOM pabOTHl.

[IpomexxyTounast —arrecranus oOydYaronIuxcsi MNpoBoAUTCS B (dopme
nuddepeHIIMPOBAHHOIO 3a4eTa B KOHLIE 6-T0 ceMecTpa.

dopMaMu CaMOCTOSTEILHON BHEAyAUTOPHOU pabOThl SBISIOTCS paboTa ¢
y4eOHOH, CIIPaBOYHOM M TEXHUYECKOW HOPMATUBHOM JIMTEPATypOH, pelIeHUE 3aa4
U YOPaXHEHUM IO pacyeTy »3JIEKTPUUYECKUX Leneil, opopmiIeHHE OTYETOB IIO
7a0b0paTOpHBIM paboTaM , COCTaBJIEHHWE Mpe3eHTaluil, HamucaHue pedeparos,
JIOKJIaJI0B U COOOIIIEHUH.



_ 1L.IACHOOPT HPOI'PAMMbBI JUCHHUIIJIMHbI
PEJIEMHAS 3AIIUTA SJIEKTPOSHEPI'ETUYECKUX CUCTEM

1.1.001acTh IPUMEHEHHUSI IPOTPAMMbI

[IporpaMma AHUCIUIUIMHBI SIBJSIETCS YaCTbI0 BapUATUBHOM COCTABJISIONICH
MporpaMMbl MOATOTOBKHU CHEIUAIMCTOB CPEAHEro 3BeHa 1o cnenuainbHoctu CIIO
35.02.08 DnexkTpudukays u aBTOMaTH3AIHS CEIIBCKOTO XO3SIMCTRA.

Conepxxanue POrpaMMbl T CITUTIIMHBI Peneitnas 3aIIuTa
ANEKTPOIHEPTETUUECKUX ~ CHUCTEM  pealu3yeTcs B Ipeaeiax  OCBOCHHS
00y4JaroImMUMHCS TIPOrpaMMBbI MOJITOTOBKM criennaucToB cpeanero 3BeHa (IITICC3)
I'BIIOY BO «bCXT» mno cneuuanbHoct 35.02.08 Dnexktpudukanus u
aBTOMAaTH3allusi CEJIbCKOIO0 XO3sMCTBa 0a30BoM moaroroBku. CocTaBiieHa B
cootBeTcTBUHM ¢ PI'OC CIIO manHO# cnenuanbHOCTH.

1.2. Mecto mucunmiunbl B crpykrype IHIICC3
JucunmuinHa PeneliHas 3ammra 3JIeKTPOIHEPIeTUUECKUX CUCTEM BXOAUT B
podeccCuOHANBbHBIN LUK, o0uienpodeccuoHanbHbIX qucuuiuinisl (OI1B.17).

1.3. Heau u 3aga4u AMCUMIUIMHBI — TPe0OBaHUA K pe3ybTaTaM H3y4YCHUA
AUCHHUILIAHBI

Lenp u3ydyeHUs: NUCUMIUIMHBI — (pOpMUpPOBaHKHE y OOydYaromIMXcA 3HAHUU O
NPUHLNNAX OPraHu3allM M TEXHUYECKOM pealn3alud pEIeHHON 3allUuThl U
aBTOMATH3alUKA DJICKTPOIHEPTeTUUYECKUX CHUCTeM; (opMupoBaHHEe 3HAHUN 00
OCHOBHBIX MPUHLUNAX BBIOTHEHUS 3alllUT, KaK OTACJIbHBIX JJIEMEHTOB, TaK M
CHUCTEMBI B IIE€JIOM, & TAKK€ OCHOBHBIX ITOJIOXKECHHUHU IO PACUETy CHUCTEM PEJIECHHOU
3aIUTHI.

BapuaruBHast yacTb

Crneunanuct JoJKeH ObITh KOMIETEHTEH B COOTBETCTBYIOIIMX O00JIACTAX
PENECUHON 3aIUTHI:

B pe3ynbTaTte n3ydeHus IUCUUILTMHBI 00y4YaloIUiCs TOJKEH YMeTh:
Y1 mnpou3BOAWTH pPAacCYET OCHOBHBIX XapaKTEPUCTHK PEJIECHHOW 3alluThl IS
AJIIEMEHTOB CXEM DJJIEKTPOCHAOKEHHUS (DJIEKTpoJABHUraresneii, TpaHchopMaTopoB,
reHEePaTOpPOB, JTUHUN);
V2 ananuszupoBaTh pabOTy CXeM peJIeHOM 3aluThl W aBTOMAaTH3aIUU
AIEKTPOIHEPTETUYECKUX CHUCTEM UM KPUTHUYECKH OLECHUBATH KOHCTPYKTHUBHBIC
JIOCTOMHCTBA W HEIOCTATKA PA3JIMYHBIX YCTPOMCTB PEICUHOM 3allUTBI U
aBTOMATHKU;
V3 BbIOWpaTh KOHGUTYpAIIUU U COCTAB OCHOBHBIX M PE3EPBHBIX AJIEMEHTOB 3aIllUT
DYHEPrOCUCTEM, ITIPOECKTUPOBATH CUCTEMBI PEJIEHHON 3aILUTHI;
Y4npou3BoAUTHIPOBEPKY M JAHATHOCTHKY YCTPOWCTB PEJIIEWHOW 3aluThl 1O
YCJIOBHUIO UYBCTBUTEIbHOCTH;
V5 kBanuUUUPOBAHHO HKCIUIyaTUPOBATh dBJEMEHTHI PEJEHHON 3alIUuThl U
aBTOMATUKU CUCTEM 3JIEKTPOCHAOKEHUS.

B pe3ynbTaTe u3ydyeHus AUCHUILIMHBI 00yUYarOIIMACs T0KEH 3HATh:



31 ycTpoicTBO, Ha3HAYEHHE M 00JACTH MPUMEHEHUS YCTPOUCTB PEICHON 3aIUThI
¥ aBTOMATHKH B CUCTEMaX AJIEKTPOCHAOKECHHUS;

32 MeTOo/Bl pacueTa ¥ BIOOpa OCHOBHBIX 3JIEMEHTOB CUCTEM PEJICHHOMN 3allUTHI;

33 crnocoObl YCTAaHOBKM M BKJIIOYEHMSI CXEM PEJIEHHOM 3allluThl SHEPreTHUECKUX
CHCTEM;

34 npaBuiia TEXHUYECKOM JKCILTyaTallu 3JIEKTPOOOOPYIOBAHUS CUCTEM PEJICHHOM
3alIHTHI;

35 mpaBmia TEXHHKH O€30MACHOCTH TNPU MOHTaXE, HalaKe W OKCIUTyaTaluH
YCTPOMCTB PENEHHON 3aLUTHI.

B mpomecce ocBoeHHMS ~OUCHMIUIUHBI Yy  OOYyYarOIIUXCS — JOJDKHBI
dbopmupoBatbes oomume komnereHuun (OK):

OK 1. [loHuMaTh CYIIHOCTh M COLIMAJBHYIO 3HAYMMOCTHh CBOEH Oyayliei

npodeccun, MposIBIATH K HE YCTOMYMBBIA HHTEPEC.

OK 2. OpFaHI/IBOBBIBaTB CO6CTB€HHYI-O ACATCIBbHOCTD, BI)I6I/IpaTI> THUIIOBBIC

MCTOJbI H CITOCOOBI  BBITIOJTHCHMS HpO(i)eCCI/IOHaJIBHBIX 3ajJad,
OLICHUBATh UX B(b(beKTI/IBHOCTB H Ka4CCTBO.

OK 3. [IpuHUMAaTh perieHus: B CTAaHJAPTHBIX U HECTAHJIAPTHBIX CUTYAIUsAX U

HCCTH 3a HUX OTBCTCTBCHHOCTD.

OK 4. Ocy1ecTBIATh MOUCK U MCIOJb30BaHNe UH(POpMAIIUK, HEOOXOIUMOMN

st 3(Q(GEKTUBHOTO  BBINOJHEHUA NPOPECCHOHANBHBIX  3aj1ad,
PO ECCUOHATIBEHOTO U JIMYHOCTHOTO Pa3BUTHS.

OK 5. Hcnonb3oBaTh MHGOPMAIIMOHHO-KOMMYHUKATUBHBIE TEXHOJOTUU B

poeCCUOHATIBHON JIEATEIIbHOCTH.

OK 6. PaGorate B KOJUIEKTHMBE W B KOMaHzae, 3(P(EeKTUBHO OOIIATHCA C

KOJIJIEraMu, PYKOBOJICTBOM, TOTPEOUTEIISIMHU.

OK 7. bpate Ha ce0s OTBETCTBEHHOCTh 3a pabOTy WICHOB KOMAaHJIbI

(MOTYMHEHHBIX ), 3@ PE3YyJIbTAT BHITIOJHEHUS 3aIaHHH.

OK 8. CaMoOCTOSITENIPHO — OMpENeNaTh  3a7ayd  NPOPECCHOHAIBHOTO U

JJMYHOCTHOT'O PA3BUTHA, 3aHUMATLHCA CaM006p330BaHI/ICM, OCO3HAaHHO
IUIAHUPOBATD ITOBBIIICHUC KBaJ'II/I(bI/IKaI_II/H/I.

OK 9. OpueHTUpOBaThCS B YCIOBHSIX YacTOM CMEHBI TEXHOJIOTUHA B

poheCCHOHAIIBHON JIeATCIIBHOCTH.

ConeprxaHue TUCUUIIMHBI OPUEHTUPOBAHO HA MOATOTOBKY 00yYarOIIUXCsl K
OCBOCHMIO NMPO(PECCUOHANBHBIX MOAYJEH MpPOrpaMMbl MOATOTOBKU CHEIUATHCTOB
cpelnHero 3BeHa no crneuranbHocTd 35.02.08 Dnektpudukanys U aBTOMaTH3ALMS
CEJIbCKOTO XO035IIICTBAa U OBJAJIeHUIO npodeccrnoHanbHbiMU KomneTeHusMu (11K):

IIK 1.1. BhINONMHATE MOHTaX 3JIEKTPOOOOPYIOBAHUS U aBTOMATHYECKUX CHUCTEM
YIpaBJICHUS
IIK 1.3. [lognepxuBaTh  peKUMBI ~ pabOTBl W 3aJlaHHBIE  TTApPaMETPhI

E)J'IeKTpI/I(bI/II_II/IpOBaHHBIX H  aBTOMATHYCCKUX CHCTCM  YIIPABJICHUA
TCXHOJOIMYCCKUMH IIpOoLcCcCaMmn

K 2.1. BoimonusaTe mepomnpustus mo OecrepeOOHOMY 3IEKTPOCHA0KEHUIO
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CEIbCKOXO03SIMCTBEHHBIXIIPEAITPUATHMN.
IIK 2.3. OOGecrieunBaTh AIEKTPOOE30MACHOCTD.

1.4. Kosin4ecTBO 4aCOB HA M3y4YeHHE MPOTrPaAMMBbI AU CIATIIHHbI
MakcumanbHOE€ KOJMYECTBO YacOB Y4eOHOM Harpy3ku OOydarommxcs
cocTaBiisieT 165 yacoB, B TOM 4HCIIE:
oOs3aTenbHas ayIuTOpHAs yueOHast Harpy3ka ooyyatomuxcsi — 110 yacos;
caMoCTOsITeNIbHAs paboTa 00yJaromuxcsi — 55 yacos.



2. CTPYKTYPA U COAEP KAHUME JUCIHIUITJIMHBI

2.1. O0beM TMCHUILVIMHBI M BUABI y4eOHOH padoThI

Bup yueOHol paGoThI Oovem
yacoe
MakcuMasibHasi yueOHasi HArpy3Ka 165
Oo0s13aTeIbHAS aYyAUTOPHAA Y4eOHAs HATPY3Ka 110
B TOM YHCJIE:
nabopaTopHbIE pabOTHI 12
MPAKTUYECKUE 3aHATHUS 8
CamMocTosiTeJibHAsi padoTa 00y4aroerocs 55
B TOM YHCJIE:
paboTta ¢ yuyeOHOH, CHpPaBOYHOM W TEXHMUYECKONW HOPMATUBHOU 14
JUTEpaTypor
peneHne 3a1a4 U YIPaXHEHUH 0 pacyeTy JJIEKTPUUYECKHUX LETe 15
oopMIIEHHE OTUETOB M0 JaOOpaTOPHBIM paboTam 6
COCTaBJICHHUE MPE3ECHTAIN 6
Harnucanue pedepaToB, JOKIAJA0B U COOOUICHUH. 14

[TpomexxyTounas arrecranus B popme aAuddepeHIMPOBAHHOIO 3a4eTa




2.2. TemaTu4eCKHMi IJIAH U COAEPKAHNE TUCHUILUIMHBI PesieiiHas 3a11MTa 3JIeKTPOIHEPreTHYeCKUX CUCTEM

HanmeHnoBaHMe pa3aesioB U TeM

Conep:xanue yueOHOro MaTepuaJia, JJadopaTtopHbie padoThl U NPAKTHYECKUE 3aHATHS,
caMoCTosITeJIbHAsE padoTa 00y4aroIMuXCs

O0LeM yacoB

1

2

Pa3gen 1. Beenenue. OCHOBHBIE
MOHSATHSI, TEPMUHBI H
onpeaeleHUsd.

21

Tema 1.1. Beenenune

Conep:kanue:

XapakTepucTuka JUCHUIUIMHBI, €€ MECTO M POJIb B CHUCTEME IMOJydaeMbiX 3HaHWi. CBs3b C
JPYTrUMU AUCHUILUIMHAMU. DJIEKTPUYECKasl SHEPIus, €€ CBOKMCTBA U npuMeHeHue. [IponsBoacTso
Y PaCIIpEJEICHUE AIEKTPUUECKON SHEPTUU.

OO0mue monoKeHus pesieHoi 3amuThl. OnpeneecHue OCHOBHBIX MOHATHH. VicTopust pa3BUTHS
TEXHUKH PEJIEHHON 3alllThl U CHUCTEM aBTOMATHUKU B 3JIEKTpOCHAOKeHHH. llepcrekTuBbI
pa3BUTHUS W HaIPaBJIICHUS COBEPILICHCTBOBAHMS peyeiHON 3amuThl. OCHOBHBIE NPUHIIMIIBI
MMOCTPOCHUS 3alUT: TOKOBBIH, TOKOBBIN HaIpaBJIECHHBIN, JUCTAHIIMOHHEIN,
nuddepeHnmanbHbIN 1 AuddepeHImaiTbHO-(ha3HbIN.

Tema 1.2. TpeGoBanus,
npeabsaBJiAeMble K pe1eiHON
3allUTe U ABTOMaTHKe

Conep:xanue:

TpeboBanus, npexbsBiIseMble K peneliHoi 3amuTe. Knaccudukanus u mpuHIUIBI UCTIOTHEHUS
pene. OcHoBHbIE cBoOiMcTBa penelHol 3amuThl. CeneKTUBHOCTh. bricTpozeiicTBue. Bpewms
cpabaTbiBaHMs penedHoM 3amuThl. YUyBCTBUTENBHOCTh 3amuThl. HaaexxHocTh cucteM
JIEKTPOCHAOKEHNUS C UCIOJIB30BAHUEM CHUCTEM pesielHON 3amuThl. [lokazaTenu HaleKHOCTU:
BpeMs 6€30TKa3HOM pabOThl U HHTEHCUBHOCTh OTKAa30B.

Tema 1.3. Buabl noBpexaeHuii,
BbISABJISICMbIC CpEIICTBaMI/[
peseiiHOM 3alUThI

Conep:xanue:

Bunpsl noBpexxaenuit: Tpexdasuble u AByX(a3Hble KOPOTKUE 3aMbIKAHUs, OHO(a3HbIE U
IBYyX(ha3Hble 3aMbIKaHUS Ha 3€MJII0, METOJIbl UX pacyeTa U OCHOBHBIE JIOMYIIEHHUS, CPEJICTBA
aBTOMATH3allMM pacuyeTa TOKOB KOPOTKOIO 3aMbIKaHus. CII0KHBIE BUbI TOBPEXKICHUH,
BJIMSTHUE TTEPEXOAHOTO COMPOTUBIICHUS B MECTE MTOBPEKIACHHUS.

HenopmanbHble peKUMBI: TOKHM MEpPErpy3kH M BHEUIHMX 3aMbIKAHMM, KauaHUS U HapyLICHUs
CUHXPOHH3MA.

IIpakTHYecKoOe 3aHATHE:

Ne 1. Pacuer TOKOB KOPOTKOI'O 3aMbIKaHH A BOJIM3H IIUH T CHEpaTopa.
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CamocrosiTesibHAsi padoTa 00yYaAOIIMXCS:

pabota ¢ yueOHOH, CITPaBOYHOM U TEXHUYECKOW HOPMATUBHOM JIUTEpaTypoil: 2
1. HayasibHbIM Iepuoa KOPOTKOTO 3aMbIKaHUS,
2. HecuMMeTpu4HbIE KOPOTKUE 3aMbIKAHHS,
pelIeHre 3a1a4 U yIpaKHEHUH M0 pacuyeTy TOKOB KOPOTKOTO 3aMbIKaHHUSI. 5
Conep:kanue:
. O6mue mnonoxenus. OmpeneneHne OCHOBHBIX MOHATHNA. M3omupoBaHHas HeWUTpab. 2
Tema 1.4. Pe:xumbl HeHTpaan N
5EKTPHYECKHX CHCTEM DnexTpuyeckast ceTh © 3P PEKTHBHO 3a3EMICHHOH HEHTpalbIO. K(?’3(1)(1)HHHGHT 3aMbIKaHUS Ha
3eMJII0 B Tpex(asHol 3nekTpuyeckoit cetu. ['myxo3azemieHHasHeTpanb. CxeMa coeTuHEHUS
00MOTOK TpaHc(opMaTopa «3Be3a-3Be3/a C HYJIeM» U «3BE3/1a-3UT3ar C HyJIeM).
Conep:kanue:
Tema 1.5. Toku KOpoTKOrO Cxema muddepeHManbHON 3alUThl MPU KOPOTKOM 3aMBIKAHWHM Ha 3allUIIaeMON JIUMHUU 2
3aMbIKAHHS B CeTHAX € aNeKkTponepenady. MeToauMka pacdyera TOKOB KOPOTKOTO 3aMbIKaHHA B CHCTEMax C
rJ1yX03a3eMJICHHOM HeHTPaJIbIO. | TIIyX03a3eMJIEHHON HelTpanbto. OnpeneneHue TOKOB Tpexpa3zHoro u ABYX(a3HOro KOPOTKOTO
3aMbIKaHUs B CETSIX HampsbkeHueM 10 1 kB ¢ rmyxo3a3eMIIeHHON HEUTpalIbIo.
Conep:xanue:
Pacyer TOKOB KOpOTKOTO 3aMBbIKaHHS B YCTaHOBKax HampspkeHHeM a0 1kB. Cxema npotexaHus 2
€MKOCTHBIX TOKOB TpW OJHO(A3HOM 3aMBIKaHHM Ha 3€MJII0 B CHCTEMaxX C HW30JIMPOBAHHOMN
HelTpanpio. TpexiMHelHble U SKBUBAJICHTHBIE CXEMbI 3aMelleHHs. MeTouKa pacyera TOKOB
Tema 1.6. Toxu KopoTKoro KOPOTKOT'O 3aMBIKaHHUsI B CHCTEMAX C M30JIMPOBAHHON HEUTPAJIBIO.
3aMbIKaHus B CHCTEMAX € CamocTosiTeJIbHAsE PadoTa 00yAIOIMXCS:
M30/IMPOBAHHOM HEUTPATBIO. | yanycanne pedepaToB, TOKIAI0B U COOOIIEHHUIL: y)
«CeTu ¢ pe30HaHCHO-3a3eMJIEHHBIMU (KOMIIEHCUPOBAHHBIMHU ) HEHTPAISIMI
«Y CTPOMCTBO Tyroracsiiiux peakTopoB»
peleHue 3aa4u 1 yIpaXHEHUH 10 pacueTy TOKOB KOPOTKOT'O 3aMbIKaHUSI. 1
Pazgen 2. DieMeHTHI M
(pyHKIHOHA/ILHBIE YACTH 97
peJieifHOM 3alMThI. Y CTPOHMCTBO
peJe.
Tema 2.1. Knaccnpukanus u Coaepxanue:
NPUHIUI MCIIOJHEHUS peJie XapakTtepHble ocoOeHHocTu pene. Kiaccudukanus pene 1o crnocoOy  BKIIOYEHHS. 2
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Knaccugukarus mo crocoOy BO3JICHCTBUS Ha OTKIIOYAMOIIUE ammapar. DJIeKTPOMAarHUTHBIC,
WHAYKIIMOHHBIC, MAarHUTOMICKTPUYCCKUE, DIIEKTPOHHBIC, MHKPOIPOILIECCOPHBIC THIIBI pelie.
MapkupoBku peiie. BykBeHHbIE MapKHUpPOBKH. YCIIOBHBIC TpaduuecKkue 00O3HAYCHHS pelie B
JNIeKTpuuYecknx cxemax. Ilapamerp cpabateiBanusi pene. Ilapamerp Bo3Bpara perne.
KoaddumnumenT Bo3Bpara.

CamocrosiTesibHas padoTa 00y4alOIIMXC:

HanucaHue pedeparos, T0KIa10B U COOOLICHHI:
«DIJIEKTPOHHBIE THITBI PEJIe U MPUHIIAIT UX PaOOTHD)
«MHUKpOIIPOIECCOPHBIE TUIIBI PETIE

Tema 2.2. DiIeKTPOMATHUTHBIE
peJie.

Conep:xanue:

YCTpoHCTBO U MPUHIIMIT ACUCTBUS 3JIEKTPOMArHUTHBIX perne. Kiananusie pese (C mOBOPOTHBIM
sakopeM). (Cxema 3JEKTPOMarHMTHOIO pejie C IMOBOPOTHBIM sikopeM. KiamaHHble pene ¢
MonepeuHbIM JIBHKeHHeM skopsa. ConeHounnble pene. IIpomexxkyTounsie pene. Yka3aTeiabHbIe
pene (PY-21). Pene toka u HampsbkeHus: snekTpomarHutHou cuctembl (PT-40, PH-50).
DNeKTPOMarHuTHHIE COJICHOUIHBIE pene MakcuMmanbHoro Toka (PTM, PTB) u MuHuManbHOro
nanpspkenus (PH, PHB). KoncTpykiuus 1 OCHOBHbBIE XapaKTepUCTUKH.

JlabopaTopHas padora:

Nel Hccnenosanue KOHCTPYKIMU U CXEM BKIIFOUCHUS PCJIC MAKCUMAJIBHOI'O TOKa THUIIA PTB.

CamocrosiTesibHas padoTa 00y4alOIIMXCH:

peleHne 3a1a4d ¥ yIpakKHEHUH 110 pacueTy OCHOBHBIX ITApaMETPOB AIIEKTPOMArHUTHBIX PEJie;
oopmieHue oryera 1o 1adoparopHoit padote Nel.

Tema 2.3. UnayKkunoHHoe peJie.

Coaep:xanue:

YCeTpoMCTBO MHAYKIMOHHBIX pene. [IpuHuum 1aeldcTBUS W OCHOBHBIE XapaKTEPUCTHKHU.
NunykuuoHHbIe pene ¢ pamkod. MHaykuvoHHble pene ¢ AucKoM. MHAYKINMOHHBIE pele co
ctakaHoM. [IpemMymniecTBa M HEAOCTaTKM HWHAYKUMOHHBIX pene. Pene MomiHocth. Pene
4acTOThl. BoslbTaMIiepHbIe XapaKTEPUCTUKHU.

JlaGopaTopHas padora:

Ne2 WccnenoBanne cxeM BKIFOUEHHUS M KOHCTPYKIIMU HHIYKIIMOHHOTO perne Toka PT-80.

CamocrosiTesibHass padoTa 00y4aKOILIUXCH:

oopmienue oruera 1o sadopatopHoit padote Ne2;
HanucaHue pedeparos, 10KIa10B U COOOIIECHUI:
«Pere HanpaBiIeHUsT MOILTHOCTHY;
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«HanpaBneHHHe TOKOBBIC 3allIUThI».

Tema 2.4. CxeMbl coeqNHEHHUS

Conep:xanue:

TpaHcpopmMaropos TOKa JIst BrlinoiHEHHE TOKOBBIX 3allIUT B CHCTEMax AJIEKTpocHaOxeHus. CxeMa moHoU 3Be3nbl. Cxema 2
NPHCOEAHHEHMSI PETCHHO HenonHoM 3Be3apl. CxeMma BKIIOYGHHs pele Ha pasHOCTh ABYX (a3. Cxema BKIIOYEHUS
3AHTEL TpaHcGopMaTOpPOB TOKA B TPEYroJIbHUK, OOMOTOK pelie B 3Be31y. JJoCTOMHCTBA U HEAOCTaTKU
KaX/IbIX U3 BUJIOB cXeM coeuHeHns. OCHOBHBIE XapaKTEPUCTUKHU: KOID(UITMEHT CXEMBI.
IIpakTHyeckas padora:
Ne 2. TIpoBepka TpanchopmaTopoB Toka Ha 10%-yr0 MOTPenrHoCTb. 2
JlaboparopHas pa6ora:
Ne3 UccnenoBanue cxeM COSTUHEHHUH TpaHCPOPMATOPOB TOKA U TOKOBEIX 0OMOTOK pelie 2
CamocrosiTesibHas padoTa 00y4alOIIMXCH:
pellieHre 3a71a4 U yIpaKHEHUH M0 pacueTy MOTPEIIHOCTEN U3MEPUTEIBHBIX TPaHCPOPMATOPOB; 1
odopmiieHHe oTYeTa 110 JIabopaTopHOii padoTe Ne3. 1
Tema 2.5. Ucrounuku nuranus | Coxep:kanue:
ONePATHBHBIX lieNel PeJIeiHOi | [JcTounyky SHEPruM MOCTOSHHOTO M IMEPEMEHHOro TOKa. TpeOOBaHMS, IPEIbSBISCMBIE K 2
3aluThI HCTOYHHMKAM OIEPAaTHBHOTO TOKa. AKKYMYJATOpHBIE Oaraped IpUMEHSEMble Ha KPYIHBIX
ANEKTPOCTAHIIMSX W MOJACTAaHIUAX. M3MmepuTenbHble TpaHCHOPMATOPHI TOKA M HAMPSIKEHUS
coOcTBeHHBIX HYXJ. Cneunanbuble Onoku nuranus Toka (BIIT) m nampsokenust (BITH).
[IpenBapuTenbHO 3apsKeHHBIE KOHEHCATOPHI. [IpuHIIMNaIbHbIE CXeMBbl OJIOKOB MUTAHHUS.
Paznen 3. MakcumajibHbIe 13
TOKOBBI€ 3aIIMThI
Coaep:xanue:
Tema 3.1. YcrpoiicTBo 1 TpeOGoBaHust, TpeIbABISIEMbIE K MAKCUMAIBHON TOKOBOM 3arute. OCHOBHBIE OMpEEICHUS U 2
OCHOBHbBIE NAPaMeTPhbI MOHATHSI TOKOBBIX 3alIUT. MakcuManbHbIe TOKOBBIE 3alUTHI B ceTsx 10 1 kB. MakcumanbsHbie
MAaKCHUMAJIbHOI TOKOBOM TOKOBBIE 3aIIUTHI B CeTAX BbIE | KB, ¢ MCIONB30BaHMEM pPENIEHHBIX cXeM. MakcuMmallbHast
3alMUThI TokoBasg 3ammrta TpaHcopmaropo 10/0,4 kB u 35/10 xB. OcHoBHbIE MapaMmeTpbl: TOK
cpabaTbIBaHUs U BpeMsl cpabaThIBaHUsI.
Coaep:xanue:
Tema 3.2. Boi0op ycTaBok u 2

pacyer mapaMeTpoB
MAaKCHUMAJbHOH TOKOBOM
3aIUTBI

Br160op ycTaBok MakcHMManbHOM TOKOBOM 3amuThl. Pacyer TokoB cpabaTeiBanus. Pacuer TOkoB
BO3BpaTa 3aluThl. CEIeKTUBHOCTh TOKOBOM 3alUThl. MakcuManbHasi TOKOBas 3alllUTa B CETH C
OTHOCTOPOHHHM IMTaHUEM U COIVIACOBAHME MX XAPAKTEPUCTHK C HE3aBHUCUMOU BBIIECPKKOU
BpeMeHH. XapakTep WM3MEHEHHs TOKa B CETH IIPU HOPMAJIBHOM pEXUME, IPU KOPOTKOM
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3aMBIKAHUM W TpPU OTKIIOYEHUHU KOPOTKOrO 3aMbIkaHWsA. Pacuer 4YyBCTBUTEIbHOCTH
MaKCUMaJILHOM TOKOBOM 3aIlIUTEI.

IIpakTHyeckoe 3aHsATHE:

No3. Pacuer mapaMeTpoB MakCHMajdbHOM TOKOBOW 3amuThl. COCTaBlIeHHE MPUHIUIUATBHBIX
CXEM TOKOBOM 3aIIUTHI

JlabopaTopuasi paGora:

Nod. HccnemoBaHue CXeMbl MaKCUMAJIbHOM TOKOBOM 3alllUThl, HACTpPOWKA pejie TOoKa Ha
71a00pPaTOPHOM CTEHJIE.

CamocrosiTesibHas padoTa 00y4alOIIMXC:

odopmMileHHEe OTYETa I10 JIabopaTopHOM padote No4;
peLIeHKE 3a/1a4 U YIPAKHEHUI 110 pacyeT MapaMeTpOB MAaKCUMaJbHOW TOKOBOM 3aILIUTHI;
pabota ¢ yueOHOIi, CIPaBOYHON U TEXHUYECKOW HOPMATUBHOI TUTEPaTypOil:

1. CornmacoBanne MaKCUMaJIbHOM TOKOBOH 3aIIUTHI C PA3HOTUITHBIMU XapPAKTEPUCTHKAMH

N

Pa3nen 4. TokoBEI€ OTCEYKH.
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Tema 4.1. YcrpoiicTBO 1
OCHOBHbIE TApaMeTPbI TOKOBOI
OTCEYKH

Coaep:xanue:

TpeboBanusi, npeabsBiIsieMble K TOKOBBIM OTceukaM. OCHOBHBIE TapaMeTpbl TOKOBOM OTCEUKH.
Merton pacueta TOKOBOM oTceuku. Pacuer TOKOB cpaOaThlBaHMSI TOKOBOM —OTCEUKH.
YyBCTBUTEIBHOCTh TOKOBOI 0TCeuKH. Pacuer koo duumenTa 4yBcTBUTEIHLHOCTH. BEIOOp TOKOB
cpabaThIBaHUs TOKOBOM OTCEYKH TOKOBOM OTCEUKU U ONpEeSICHHE 30HbI IeHCTBHUS.

Tema 4.2. Bb160op ycTaBoOK 1
napaMeTpoB TOKOBBIX O0TCeYeK

Conep:xanue:

TokoBast oTceuka 0e3 BbIIEPKKH BpEMEHHU (IlepBasi CTYIEHb TOKOBOM 3amuThl). Pacuer TokoB
cpabareiBaHus. OmnpeneneHre TOKOB cpabaTbiBaHMsA pene (BTOpHUHBIX). ['paduyeckoe
ONpEJEICHUE 30H JCHCTBUS TOKOBOM OTCEYKH. Pacder 4yBCTBUTEIBHOCTH TOKOBOM OTCEUYKH.
Cxema cetu ans BbIOOpa TOKOBOM oOTCeukH, rpaduku H3MEeHEHUs Toka. CeneKTHUBHOCTb
JEMCTBUS 3aIMT (COIJIaCOBaHUS).

CamocrosiTesibHas padoTa 00y4alOIIMXCH:

pelIeHne 3a/1a4 ¥ yIPaKHEHUI 10 pacyeT MapaMeTpOB MAKCUMaJIbHOW TOKOBOM 3aILIUTHI;

Tema 4.3. CxeMbI TOKOBBIX
O0TCEYeK.

Coaep:xanue:

Tpexdasnas TpexpeneitHas cxeMa TOKOBOM OTCEUKH. 3alIuTa JJIEKTPUUECKHX CeTel
HanpspkeHneM 110 kB m Beime. Cxema TOKOBOM 3alUTBl HYJEBOM IOCIEAOBATEIBHOCTU OT
KOPOTKOI'O 3aMbIKaHUs Ha 3emitto. JIByx(a3Has qByxpelieliHas cxemMa TOKOBOW OTCEUKHU. 3aluTa
NIEKTPUYECKUX ceTell HanpshkeHueM 6-35 kB.

IIpakTHYecKkoe 3aHATHE:
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No4. Pacuer mapaMeTpoB TOKOBOM OTceukd. CoOCTaBi€HHE MPUHIIMIUAIBHBIX CXEM TOKOBOM
3AIUTHI.

CamocTosiTesibHasi padoTa 00yYaKOIMXCS:

pabota ¢ yueOHOH, CITPaBOYHOM U TEXHUYECKOW HOPMAaTHBHOM JIUTEPATYpOil: 2
1. HecenexkTuBHbBIE TOKOBBIE OTCEUKH;
2. HeceneKTUBHBIE OTCEUYKH MAKCUMAJIBHOT'O TOKA.
Conep:kanue:
Tema 4.4. HecenexkTuBHasi YCTpOUCTBO HECENEKTUBHBIX TOKOBBIX OTCedeK. [IpuHIMI NEHCTBUA M IPHUHLMII IOCTPOCHUS 2
TOKOBAsl 0TCEYKA C BBIAEP/KKOM | CXEM HECENEeKTHBHBIX TOKOBBIX OTCEUEK C BBIIEPKKOW BpeMeHU. Bpibop ycTaBok
BPEMCHU HECEJIEKTUBHOW TOKOBOM oOTceukd. JluarpamMmbl TOKOB KOPOTKOrO 3aMbIKaHUs. (CXeMbl
IBYX(a3HOH IBYXCTYIEHYaTOH TOKOBOM OTCEUKH C BBIJICPKKONW BPEeMEHHU.
Conep:kanue:
Y CTpOWCTBO HECENEKTUBHBIX TOKOBBIX OTCEUYEK 0Oe3 BBIIEP)KKM BpeMeHH. [IpuHImn neiicTBust u 2
Tema 4.5. HecenexktuBHasi 9
TOKOBAS OTCEUKA ¢ BHIIEPKKOH NPHHUMI [OCTPOCHHA CXEM HECENISKTHBHBIX TOKOBEIX OTCEMEK COBMECTHO € YCTPOHCTBOM
BpeMeHH aBTOMATHYECKOT'O TIOBTOPHOTO BKJIIOUEHHsI. BBIOOp ycTaBOK HECENIEKTUBHON TOKOBOH OTCEHKH.
JlnarpaMmbl TOKOB KOPOTKOI'O 3aMbIKaHUs. CXEMBbI CETH HECEJIEKTUBHOM TOKOBOW OTCEUKU
ABTOMAaTUYECKOTO IOBTOPHOI'O BKIKOYEHUSI.
Paznea 5. Tpexcrynenuarsie u 12
HaINpPaBJICeHHbIEC TOKOBbIE
3aLIUThI.
Conep:xanue:
[lepBast cTyneHb — TOKOBbIE OTCEYKH MTHOBEHHOTO JIEUCTBUS (CEIIEKTUBHBIE TOKOBBIE OTCEUKN). 2
Tema 5.1. Tpexcrynenyarnie Bropas cTyneHb — TOKOBBIE OTCEUKH C BBIIEP’KKOI BpeMeHHU cpabaTbiBaHUs (HECEICKTHUBHBIE
TOKOBBIC 3a1IIUThI TOKOBBIE OTCE€UKH). TpeThsi CTylmeHb — MaKCHMajbHas TOKOBas 3amuTa. VccrnenoBaHue cxem
CETH C TPEXCTYIEHYATBIMU TOKOBBIMH 3alllUTAMU U COOTBETCTBUE JMArPaMM TOKOB KOPOTKOIO
3aMbIKaHUs U BpeMeHHU cpabaTeiBaHMsl. COCTaBI€HHE CXEM TOKOBOM TPEXCTYNEeHYaTON 3alUThI.
Coaep:xanue:
Ha3nauenne HampaBiI€HHBIX TOKOBBIX 3alIWT. [IpMHOWII BBIMOJHEHUS CXE€M M IPHUHIMII 2

Tema 5.2. HanpaBiieHHbIe
TOKOBbBIC 3alIIUThI.

,Z[CI>'ICTBI/I$I HaITpaBJICHHBIX 3allUT. I[OCTOI/IHCTBa N HCOOCTAaTKH. HCCHC[{OB&HI/IC CXEM CE€THU C
HaIpaBJICHHBIMHA TOKOBBIMH 3alllUTaMMU. HCCJ’IGI{OB&HI/IC BPCMCHHEIX AUarpamMm. YCTPOﬁCTBO n
KOHCTPYKTHUBHOC HCIIOJIHCHUC PCJIC HAIpPaBJICHUA  MOMIIHOCTH. I/IH,Z[YKL[I/IOHHBIC peie
HaIpaBJICHHUA MOITHOCTH. MI/IKPOSJ’I@KTPOHHLIG pEii€ HalpaBJICHUA MOIITHOCTH.

Tema 5.3. CxeMbl

Conep:xanue:
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HamnpaBJCHHBIX 3aIIIUT

Tpe6OBaHI/I${, MMPEABABIAECMBIC K CXEMaM HaAIIPaBJICHHBIX TOKOBBIX 3alIMT. HCCJ’IGI{OB&HI/IG 90-
FpaI[YCHOI;'I CXCMa BKIIIOYCHHA PCJIC HAIIPABJIICHHUA MOIIHOCTH CMCIIAHHOI'O THIIA. HpI/IHI_[I/IH
pa6OTBI HCCICAYEMBIX CXEM. Z[OCTOI/IHCTBa N HEAOCTATKHU IPHUMCHACMBIX CXEM B CHCTEMC
QJICKTPOOHCPI'CTUKMU. CocraBicHHE CXeM HAIPaBJICHHBIX TOKOBBIX 3alIHUT.

Tema 5.4. Bbi0op napamerposn
cpadaTbIBaHUsI HANIPABJIEHHbIX
TOKOBBIX 3aIIUT.

Conep:kanue:

MeTtoauka BeIOOpa YCTaBOK HANPABICHHOW 3alIMTHL. Pacyer OCHOBHBIX MapaMeTpoOB TOKOBBIX
3amuT. Mertoauka BbIOOpa pelie HampaBleHHs MOIIHOCTH. Pacuer koad¢uiueHToB H
JOTYIIIEHUSI TOKOB CpabaThiBaHus. PacdeT TOKOB B HEMOBPEKACHHBIX (pa3ax MpH 3aMbIKaHUH HA
3emutto. OnpesiesnieHne BpeMeHH cpabaThbIiBaHUSI HAPABICHHBIX TOKOBBIX 3alIIHT.

CamocrosiTesibHas padoTa 00y4YaloIUXCs:

peleHue 3aja4u ¥ yIpakKHEHHUH 110 pacyeT apaMeTpoB HAIIPABJICHHBIX TOKOBBIX 3aILUT
pabota ¢ yueOHOH, CITPaBOYHOM U TEXHUYECKOW HOPMATUBHOM JTUTEPATYPOIA:

1. PaGoTa cxeMbl 1ByX(ha3HOM HaNpaBICHHOW MaKCUMaJIbHOW TOKOBOM 3alIUThI ¢ O(a3HbIM
IIyCKOM.

Pasznea 6. luddepennuaibubie
3aUTHI TPAHCHOPMATOPOB.

24

Tema 6.1. PesreiiHas 3auTa
CHJIOBBIX TPaHchopMaTopoB.

Coaep:xanue:

[Tapametpsl cuinoBbIX TpaHchopmaropoB. OCHOBHBIE MOBPEKICHUS TpaHC(HOPMATOPOB.
PacnipocTpanenHbie BBl HCHOPMAIBHBIX PEKUMOB. BUIBI 3aIITUT CUIIOBBIX TpaHC(HOPMATOPOB.
[Ipononsuas nuddepeHnuanpHas, TOKOBas 3ammuTta TpaHchopmaTopa 0e3 3a/IepKKU BPEMEHH,
ra3oBas, MakCUMaJIbHasi TOKOBAsl 3alllUTa CO CTOPOHBI NMUTaHus. CrelnuanbHas TOKOBas 3aluTa
HyJeBOll mocnenoBaTenbHOCTH. CrienuanbHas pe3epBHAs MaKCcUMaibHas TOKOBas 3allUTa
TpancopmaTopa. MakcumanpHas TOKOBas 3aluTa B ogHOU (hase, 3amuTa (CUTHAIU3AIMS) OT
0/1HO(a3HBIX 3aMBIKAHUI HA 3eMJII0 B OOMOTKE WJIM Ha BBIBOJIaX TpaHchopmaTopa, a Takke Ha
nutatonieil muann 10 kB.Jlornueckas 9acTh peneiHoM 3auThl: TPUHIAI PaOOTHI.

6.2. I'azoBas 3amuTa
TpaHchopMaTopoB.

Coaep:xanue:

YcTpolicTBO Ta30BOM 3alUThl CUJIOBBIX TpaHcopmaropoB. HazHauenue ra3zossix pene. Pabora
ra3oBoil 3amuThl TpaHcpopmaropa. DIIEMEHTHI ra3oBoro pesue. ['a3oBble pene MOIIABKOBOTIO
tuma. ["a3oBeie yameukoBoe pene tuna PI'Y3. OcobenHocTr ra3oBoi 3anmmThl. JlOCTOMHCTBA U
HEJO0CTaTKU I'a30BOM 3alIUTBHI.

CamocrosiTesibHass padoTa 00y4aKOILIUXCH:

HanucaHue pedepaTon, TOKIAJ0B U COOOIIECHUI:
«TexHuueckoe 00CITy)KMBaHHE U OCMOTP ra30BbIX peJiey;
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«DKCIUTyaTaIs Ta30BOM 3aIMTHI CUJIOBBIX TPAHC(HOPMATOPOBY.

Tema 6.3. Indpepennuaibubie
TOKOBBIE 32U ThI
TpaHcGopMaTopoB.

Conep:xanue:

[Mpunmun neiictBus muddepeHranbHbpX 3ammT. [lonepeunsie nuddepeHuaibHbie TOKOBbIE
samuTel.  [Ipomonehbie  muddepennmanbupie  3ammTbl. OOecriedeHne  aOCONIOTHOM
cenektuBHOCTU. [luddepennmanbuas TokoBas otrceuka. OcobeHHocTH auddepeHInaTIbHON
TOKOBOW 3amuThl TpaHchopmaropoB. HccrnemoBanme cxem nuddepeHIUaNIbHBIX TOKOBBIX
3alIHT.

Tema 6.4. Tokn cpadaTbIBaHus
audpepeHuATBLHBIX 3AIUT.

Conep:xanue:

Mertoauka pacuera TOKOB cpabarbiBaHus AU(QepeHunanbHbIX 3amuT. Pacyer ynciaa BUTKOB
oomorok perne PHT u JI3T. Meronuka pacdera auama3oHa PEryJIMpPOBAHUS HANpsHKCHUS Ha
cropone ~ BH. IIpoBepka  4yBcTBUTENbHOCTM  3amuThl.  Pacduer  koadduumenta
YYBCTBUTEJIbHOCTH.

CamocrosiTejibHas paboTa 00y4aloIUXCs:

pelIeHre 3a71a4 U ypaKHEHUH 1o pacyeT napaMeTpoB IuddepeHIMaTbHbIX 3alUT

Tema 6.5. Indpepennuaibubie
3aIIMThI 0€3 TOPMOKeHHUS.

Conep:xanue:

[Tpunnun nevictBus nuddepeHnuanbHbIX 3amUT 0e3 TopMokeHuss. O0ecrnedeHne adCOIFOTHOM
cenektuBHOCTH. OcoOeHHOCTH au(PepeHIInaTbHON TOKOBOH 3amMThl 0€3 TOPMOKCHHSI.
UccnenoBanmne cxem nuddepeHmanbHbIX TOKOBBIX 3alIMT Ha OCHOBE pene Toka cepuu PHT.
UccnenoBanmne cxem nuddepeHnnanbHON 3alMThl IByXOOMOTOYHOTO TpaHchopMaTopa Ha
ocHoBe pene PHT-565. Pacuer auddepenunanbHoi 3anmTsl 03 TOPMOKEHUS.

CamocrosiTeJbHas paﬁoTa oﬁyqalonmxcm

pelieHre 3ajad M YNpakHEHUH Mo pacyeT mnapaMeTpoB auddepeHnnanbHbIX 3ammT 0e3
TOPMOKEHHUS

Tema 6.6. Indpepenunanbubie
3aIIUTHI C TOPMOKEHHEM.

Coaep:xanue:

[Mpunnun nevictBus nuddepeHanbHbIX 3alUT ¢ TopMokeHneM. O0ecrieueHrne abCOMOTHOM
cenekTuBHOCTU. OcoOeHHOocTH auddepeHnaibHOM TOKOBOM 3allUThl C TOPMOXKECHHUEM.
UccnenoBanmne cxem nuddepeHIanbHbIX TOKOBBIX 3allUT Ha ocHoBe pene cepun J[3T.
UccnenoBanue ympomieHHBIX cxeMm auddepenmmanbroro pene Ha ocHoe JI3T-11. Pacuer
g depeHIMaTbHON 3alUThI C TOPMOXKEHUEM.

CamocrosiTesibHass padoTa 00y4aKOILIUXCH:

pelieHre 3aJady W YOpaXKHEHUH Mo pacyeT mnapaMeTpoB Au(QepeHIraTbHbIX 3allUT C
TOPMOKEHHEM

Tema 6.7. 3amuTa

Conep:xanue:
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Tpancdopmaropa
NMpe10XPAHUTEIAMHU.

OcHOBHbIE MOJIOKEHUSI, CBEICHUS M MOHATHS O 3alIUTe CHIIOBBIX TpaHC(HOPMATOPOB IJIaBKUMU
npeAoxpaHuTessiMi.  JIOCTOMHCTBA M HEJOCTATKM  3aIMT  BBINOJHEHHBIX  IUIABKUMH
npenoxpanutensiMu. TpeOoBaHusi, NpeAbsBIIeMble K IJIaBKUM MpeIoXpaHUTeNnsiM. MeToauka
BEIOOpA MPEAOXpaHUTENCH IS 3alIUThl TpaHchopmaropoB HampsbkenueM 35/6...10 kB. Beioop
BBIXJIONTHBIX (CTpensronux) npeaoxpanureneid tuna [IBT ynpapisieMbIx peneiiHON 3amuToi.
Beibop TUTaBKMX TpeIOXpaHHWTENCH Mg 3allUThl TOTPEOUTENHCKUX TpaHCHOPMATOPOB
HanpspbkeaueM 10/0,4 xkB.

CamocrosiTesibHas pa0oTa 00y4alOIIMXC:

HanucaHue pedepaTos, TOKIAI0B U COOOIICHUI:
«3ammTa CUIOBBIX TPAaHC(HOPMATOPOB BHITIOTHCHHAS aBTOMATHUSCKUMHU BBIKITIOYATEIISIMU
pabota ¢ yueOHOM, CITPaBOYHOM M TEXHUYECKOW HOPMATUBHOM JTUTEPATYPOA:
1.YuuBepcanpHas 3amuTa Tpancopmaropa tumna 3TH-0,4

Pa3zpen 7. ABromaTn3anus
CeJIbCKHUX JJIeKTPUIYECKHX
CTAHIIMHA M NOJACTAHIINIA.

26

Tema 7.1. Haznauyenue u
OCHOBHbIE¢ QYHKINH
aBTOMATH4€CKHX YCTPOICTB.

Conep:xkanue:

KomMmuekcHas aBToMaTu3anus CUCTEM 3JeKTpocHa0keHusa. OcHallleHHne CeTeil ycTpoicTBamu
3aIUTBl OT PA3JIMYHBIX IOBPEXKACHUH M HEHOPMAJbHBIX PEKUMOB. OCHOBHOE Ha3HA4YCHHE
aBTOMATUYECKUX YCTPONCTB HMPHUMEHSEMbIX B 3JIEKTPOIHEPreTHUECKUX cuctemax. TpeboBanus,
IpeabsBIsieMble K CpeACTBaM aBTOMAaTHU3allUM CHUCTEM 3jeKTpocHabxkeHus. Knaccudpukarnus
ABTOMAaTUYECKHUX YCTPOMCTB.

Tema 7.2. ABTOMaTHYECKOE
NnoBTOpHOe BKIYeHne (AIIB).

Coaep:xanue:

YCTpoicTBO aBTOMAaTHYECKOTO MOBTOPHOTO BKJItOUEHHUS. [[pUHIUIT 1EMCTBHUSI aBTOMAaTUYECKOTO
MOBTOpPHOTO BKItOueHus. TpeboBanus [IYD, mpenbsBisiemMble K CXeMaM aBTOMAaTHYECKOTO
MOBTOPHOTO BKIIOYeHHUsI. OIHOKPATHO, JBYKPATHO, TPEXKPATHO JACHCTBYIOIIME YCTPOWCTBA
ABTOMATUYECKOTO TOBTOPHOTO BKJIIOUEHHs. Oiekrpuueckoe AIIB omHOkpatHOro aeicTBus
UccnenoBanme cxeM aBTOMAaTMYECKOrO IOBTOPHOIO BKIIOUEeHUA. MccimemoBaHue cxem
anektpuueckoro AIIB ogHokpaTHOTO AEMCTBUS IS TMHUU C MACISTHBIM BBIKITIOYATEIIEM.
Bri6op ycTaBOK ONHOKpPATHBIX YCTPOWCTB aBTOMATUYECKOTO IMOBTOPHOTO BKJIIOUEHUS, IS
JINHUU C OJTHOCTOPOHHUM IUTAHUEM

JlaboparopHas padora:

No 5. MccnenoBanne cXxeMbl aBTOMAaTHYE€CKOTO IOBTOPHOTO BKJIKOUYEHHS.

CamocrosiTesibHas padoTa 00y4alOIIMXCH:
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odopmIleHHEe OTYEeTa IO JIabopaTopHoi padote No5;
HanucaHue pedepaTon, TOKIA0B U COOOIICHUI:

«/IByKpaTHOE aBTOMAaTUYECKOE IIOBTOPHOE BKITFOUCHUEY;

«Tpexda3zHoe aBTOMATUYECKOE IOBTOPHOE BKIIOUEHHE HA JHMHHUAX C JIBYXCTOPOHHUM
MUTAHUEM.

-

Tema 7.3. Cxembl ynipaBJieHUs
KOPOTKO3aMbIKaTeJIIMH U
OT/IeJIUTEIAMH.

Conep:xanue:

JIuCTaHIIMOHHOE YMpaBJICHHE KOPOTKO3aMbIKaTeaeM | oTaenurenaeM. [IpuHmmm paboTh
KOpOTKO3aMbIKaTenss W oTaenurens. [lpeumyinectBa M HEIOCTAaTKM  MCIOJIb30BAHMS
OT/ACJIUTENEH U KOPOTKO3aMbIKaTeNIel B ceTsx HampsbkenneMm 35-220 kB. MccnenoBanue cxem
YOPaBJICHUS OTIEIUTENCH M KOPOTKO3aMbIKATEJIEW C HMCIIOJIb30BAHUEM PEJICHHONM 3allMThI.
HccnenoBanue cxem ympaplieHHUS ¢ UCHOIb30BaHUE aBTOMATHYECKOT'O TTOBTOPHOTO BKIFOUCHHS
M CXE€Ma CUTHAJIM3allMu.

Tema 7.4. Hanaaka u npoBepku
yerpoiicts AIIB.

Coaep:xanue:

[IpoBepka mnpu HOBOM BKItoYeHHH YycTpoiicTB AlIB. Ilpodmmakrnyeckuii KOHTPOIb U
npopuIakTHYeckoe BoccTaHoBieHue. OnpoboBaHUe yCTPOHCTB aBTOMATHYECKOTO ITOBTOPHOIO
BKIIIOYCHHS. BHeodepenHas mpoBepka M TocieaBapwifHas mnpoepka. OO0beM paboT mpu
IIPOBEPKH CXEM aBTOMATHYECKOTO IIOBTOPHOI'O BKJIIOYEHHsA. BHEIIHMH OCMOTpP M OLICHKA
OOIIEro  COCTOSIHMS  ammapaTypbl  MOYJIEKTPUYECKOW  HacTpoiiku  pene.  [IpoBepka
B3auMosieiicTBus cxeMbl AIIB uM  KOMIUIEKCHOrO ONpoOOBaHUS C BO3/AEHCTBHEM Ha
BBIKJIOYATENb. PerynmpoBka M 3J€KTpUYeCcKas HACTPOMKA pelie BPEMEHH, pejie HalpsLKeHMS,
pernie Toka, IPOMEKYTOUHBIX pelie U Ipyroll yHH(pUIMPOBAaHHON U IIUPOKO pacHpOCTpaHEHHOU
B CXE€Max peJICMHOM 3alUThl aBTOMATHKH.

Tema 7.5. ABTOMaTHYECKOE
BKJIIOYEHHE Pe3ePBHOIO
nutanus (ABP).

Coaep:xanue:

VY CTpoiicTBO aBTOMAaTHUECKOT0 BKJIFOUEHMSI pe3epBHOro uTaHus. TpeOoBaHUs, IpeIbsBIsieMble
K YyCTpoicTBaM aBTOMAaTHYECKOro BKJItoueHus pesepBa. ABP ¢ wucnonbp3oBanuem perne
MUHHMAaJIBHOTO HampspKeHus. BbIOOp yCTaBKM perne MUHMMAJIbHOTO HAampspKeHus. Y clIoBHE
cpabaTbIBaHUS YCTPOMCTB aBTOMaTHYECKOIO BKIIOUEHUs pe3epBHoro nutaHus. Ceressie ABP,
MOJKJIIOYEHHBIE K JIMHUSAM C JIBYyCTOPOHHHMM IHMTaHUEM, paboTaroliue B Pa3sOMKHYTOM
(ycmoBHO-3aMKHYTOM) pexkume. MccnemoBanue cxem cereBoro ABP nmms cembckux cereit
HanpspkeHneM 10 kB. HccnenoBanue cxem yctpoiictBa ABP (BkitoueHHE CEKIIMOHHOTO
BBIKJIIOYATENIs) Ha ABYXTPaHC(HOPMATOPHOM MOJICTAHIIMH.

JlabopaTopnas paGora:

Ne 6. MccnenoBanue cxemMbl aBTOMAaTHYECKOT0 BKIIIOUEHHUS] PE3EPBHOIO0 HCTOYHUKA MTUTAHUS.
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CamocTosiTesibHasi padoTa 00yYarOMXCS:

odopmiieHre oT4eTa 1Mo JlabopaTopHOU padboTe Neb; 1
COCTABJICHHE MPE3EHTALU: 2
«ABP nHa akkymynsTopax»;
«IIpuMeHeHre JIOTMYECKOro KOHTpoJUIepa B CXEMaxX aBTOMAaTUYECKOrO0 BKIKOYEHUS
PE3€pBHOIO MUTAHUSIY.
Conep:kanue:
IIpuemka B sKcITyaTanuio, IpoBepKa M Hajaaka ycrtpoiictBa ABP mpu BximroueHuu mocie 2
MoOHTaka. [lmaHoBasi mpoBepka yCTPOWCTB aBTOMATHUYECKOTO BKJIIOYEHHS pe3epBa, 00beM H
Tema 7.6. Hananka n cpoku. Texymmit pemoHT yctpoiicte ABP. OcMoTpsl u onpoOoBaHue NEWCTBHUS YCTPOHCTBA
IKCILIyaTanust ycrpoiicte ABP | agromaTryeckoro BKIIIOUEHHS pE3CPBHOTO IHMTaHMSA, MPOBOJMMBIE BO BpEMs ILIAHOBOTO
ocMOTpa TpaHC(HOPMATOPHON MOJCTAHIMN. BHEIUIAaHOBBI PEMOHT W TNPOBEpKa YCTPOHCTBA,
OCYIIIECTBIsIEMbIE TI0O Mepe HeoOxoaumocTu. Opranusanus 6e30MacHO IKCITyaTallui CPEICTB
aBTOMAaTHYeCcKOro ynpaniyieHus. Opranu3zanus paboThl U JOIYCK K paldoTe.
Conep:xkanue:
Ha3nauenne aBTOMaTMYECKONM YaCTOTHOM pas3rpy3Kd. YCTPOMCTBO M OCHOBHBIE 3JIEMEHTHI 2
ABTOMATHUYECKON YacCTOTHOW pasrpy3ku. TpeOoBaHus, NpPEabSABIsIEMbIE K aBTOMATHUYECKOU
4acTOTHOM paszrpyske. [Ipunmun neiicteust AYP.
AYP c onHOM yCTaBKOW IO BPEMEHHM M HECKOJBKMMH ycTaBkamu Mo dvacrtore. AYP c
HECKOJIbKUMHM YCTaBKaMH II0 BpPEMEHM UM OJHOM YacTOTHOM ycTaBKOW. YacTroTHoe
Tema 7.7. ABTOMaTHYeCKas . .
uacToTHas pasrpyska (AUP). aBTOMAaTUYECKOE IOBTOPHOE BKIIOYeHHE. McecnenoBaHue cXeM aBTOMAaTUYECKOM YaCTOTHOU
pas3rpy3KH.
CamocTrosiTesibHas padoTa 00y4alOIIMXC:
COCTABJICHUE NPE3CHTALUN: 2
«CUPUYC-AYP — MUKpOIPOILIECCOPHOE YCTPONMCTBO AaBTOMATHYECKOW YacCTOTHOM
pasrpys3Km»;
«ABTOMAaTHKA YaCTOTHOTO JICJICHUS.
Pa3nea 8. Peseitnas 3amura 10
reHepaTopoB U
3JIEKTPOJABHUIaTEJICH.
Tema 8.1. PesreiiHas 3auTa Conepiranne: VY
OcHOBHbIE 3aJaud TOCTPOEHUS CXEM pelelHON 3auuThl HSHEproOioKkoB. (OCHOBHBIE 2

CHHXPOHHBIX FeHEPATOPOB.

TMOBPCIKKACHUS CUHXPOHHBIX I'CHCPATOPOB. PaCHpOCTpaHeHHLIC BHUJIbI HCHOPMAJIbHBIX PCKHUMOB.
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Buppl 3ammT CHHXPOHHBIX TEHEPaTOPOB Ha 3NeKTpocTaHmusx. OOmme TpeGoBaHMs,
NpeIbsBIsIEMbIE K DPE3EPBHBIM 3alllUTaM 3HEProOJIOKOB. beicTpoaelcTByIOmas MpoaobHas
muddepennmanbras 3amura renepaTopos. [Ipunnun neiictBus 3amuThl. CXeMBI MTPOIOIBHBIX
muddepeHIManbHpIX 3aUT TeHeparopa: ¢ Tpems perne PUT-505; ¢ tpems pene J3T-11/5.
Peneitnas 3ammuTa ¢ TOPMO3HBIM JEHCTBHEM M OBICTPOHACHIMIAIOMINMCS TPAHCPOPMATOPOM
HTT. HccnenoBanue CTPYKTYpHBIX cxeM Au(QepeHIHanbHbIX 3alIUT OJIOKOB «T€HEpaTop-
TpaHcopMaTop.

CamocrosiTesibHas pa0oTa 00y4alOIIMXC:

pabora ¢ yueOHOH, ClIPaBOYHON M TEXHUYECKOW HOPMATHBHOM JINTEPATypOH:
1. 3ammTa OT 3aMbIKaHUHM B OJIHOM TOUKE POTOPA CHHXPOHHOT'O T€HEPATOPA;
2. 3amuTa OT 3aMbIKaHU Ha 3eMJII0 OOMOTKH BO30Y>KJIEHHS T€HEepaTopa.

Tema 8.2. Bb100p TOKOBOI
3alMTHI IJIS TeHEPATOPOB.

Conep:xanue:

TokoBas oTceuka Ha reHepaTopax Masioil MolrHOCTU. BbIOop ycTaBOK TOKOBOM 3amuThl. Pacuet
TOKOB CpabaThIBaHHs TOKOBBIX OTceuek. CxeMa pa3MelIeHHsI TOKOBBIX OTCEUEK Ha IeHepaTopax
Y JIMHUSAX TEHEePaTOPHOTO HAMPSHKEHUS JIEKTPUUECKON CTAaHIIMU HEOOBIION MOLTHOCTH.
Pacuer YyBCTBUTEIBHOCTH TOKOBOM 3amuThl. BbIOOp MakCMManbHOW TOKOBOM 3alllUTHI
yCTaHaBJIMBAEMOM HAa T€HEPAaTOpaxX B KAueCTBE 3aIUTHI OT BHEIIHUX KOPOTKUX 3aMbIKAHUMU.
CxeMbl 11eTel MEPEMEHHOT0 M TTOCTOSIHHOTO TOKa MAaKCHMaJIbHOM TOKOBOM 3alIUThI T€HEpaTOpa
MOIIHOCTBIO A0 1 MBT u HampaBieHusi ee AEUCTBUS Ha OTKJIIOYEHHE BBIKIIOYATENEH U
aBToMara rameHus nois reHeparopa (AI'TI). Beibop ycTaBok M pacyeT TOKOB CpabaThIBaHUSA
MaKCHMaJIbHOM TOKOBOMW 3alTUTHI TeHepaTopoB. Pacyer korduilneHTOB UyBCTBUTEILHOCTH.

Tema 8.3. PesreiiHas 3amura
3JIEKTPUYECKHUX IBUTaTeJIel.

Conep:xanue:

3ammTa SJIEKTPOJABUTATENCH OT MEXIyda3HbIX KOPOTKHUX 3aMblkaHUM. TokoBas 3ammra OT
MHOro()a3HbIX 3aMbIKaHMH B OOMOTKE CTaTropa JABHMraTeis. 3alluTa >JEeKTPOABHUraTene ot
3aMBIKaHUI Ha 3€MIII0. 3aluTa JBUraTteiaed OT ABOMHBIX 3aMBIKAHHKW Ha 3€MIIIO. 3alllndTa
JABUraTeneil  oT  meperpy3kd.  3amuTa  3JeKTpOJABMrareiass 1o  TOKYy  OOpaTHOH
MocJieIoBaTeabHOCTU. PacueTr TOKOB 0OpaTHOM mocienoBareabHOCTU. [IpUHIMIT BBHITOTHEHUS
3aIUTHI. 3alUTa JIEKTPOABUTATENS OT CHY)KEHUS HAIPSKEHUS TTMTaHUS.

YcToluuBocTh paboThl ABUraTesns. 3amuTa OT TeIIOBOW MepEerpy3KH MOXKET OBbITh BBITIOJHEHA
Ha OCHOBE ucrnosib3oBanusd MT3 ¢ 3aBucsIIel OT TOKa BBIAEPKKON BPEMEHM WM HAa OCHOBE
b depeHINaTbHOTO YpaBHEHHsI HarpeBa JBUTaTerIsl.

CamocrosiTesibHas padoTa 00y4alOIIMXCH:

paboTa ¢ yueOHOI, CIPaBOYHON U TEXHUYECKOW HOPMATUBHOM JIUTEpaTypoil:
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1. Penelinas 3amura 3J€KTPOABUTATENS OT TEIJIOBOM MEPErpy3KH.
2. 3ammTa 3JIeKTPOJBUTATENS OT MOTEPU CUHXPOHHU3MA.

Pa3zgen 9. Curnaauzanuy u
0JIOKHPOBKH Ha
TpaHchopMaTOPHBIX
MOACTAHIINAX

Tema 9.1. Cursajuszanum Ha
MOACTAHIMAX.

Conep:xanue:

OcHOBHbIE CBEJEHHUS, IIOJIO)KEHHUS M TOHATHS O CHUTHAIM3ALUAX, MHCIOJIb3YyEMbIX Ha
utektponojcTanumax. Kiaccudukauusa curnammzanuil. CurHanmsanun o0 aBapHMHBIX
otimoueHusx. llpenynpenurensHsle curHanuzauuyd. CurHanusanus AEUCTBUSI peseiiHon
3allMTBl W ABTOMATUKHU. VIHOMBUAyalbHbIE CUTHAIW3aLlUU. YYacTKOBas CHUTHaJIM3aLusl.
[lenTpansHas curHasmsanus. AmnmapaTrypa yNpaBlICHHs NOACTAaHUMOHHBIMA CHUTHAIU3ALUASIMMU.
HccnenoBanue cXeM ¢ HEHTPAJIbHBIM OCBEAOMIICHHEM U yYaCTKOBOM CUTHAJIU3ALINH.

CamocrosiTejibHas paboTa 00y4YarOIUuXC:

CocraBieHue Npe3eHTaIun:
«ABapuiiHas CHTHAIA3ALKS»
«IIpenynpenurenpHas CUTHATU3ALINS

Tema 9.2. I[IporuBoaBapuiinasi
aBTOMAaTHKA.

Conep:xanue:

YeTpoicTBO IPOTUBOABAPUIHON aBTOMATUKU. [IpuMeHeHnne 1 Ha3HaYeHUE TPOTUBOABAPUIHON
aBTOMAaTUKU. TpeOoBaHMs, IPEAbABIsEMbIE K IPOTUBOABAPUITHON aBTOMATUKH 3JIEKTPOCTAHIIMM
U TOACTAaHUMU. YCTpPOWCTBA JIOKAJIbHOW IIPOTUBOABAPUMHON aBTOMATHUKHU. Y CTPOWCTBA
LEHTPAIIM30BAHHON  MPOTMBOABAPUMHONW  ABTOMATHKH. ABTOMAaTMKa pasrpy3kd  y3Jia.
ABTOMaTHKa JIMKBUJALWN ACHHXPOHHOTO peXHMa. ABTOMAaTHKa OTPAaHWYEHHs IOBBILICHUS
HampspKeHHsa. ABTOMAaTHMKAa OTPAHUYEHHS] CHIDKEHHS HaIpsDKEHHs. Y CTPOMCTBO (PUKCAIUN
otkiodeHus tunun (POJI). MccnenoBanue cxeM NpoTHBOaBapuHON aBTOMATHKH.

Tema 9.3. BiioknpoBku.

Conep:xanue:

VYcTpoiicTBO onepaTuBHBIX ONOKMpOBOK. HazHaueHue, ocHOBHbIE (DYHKIIMHM MOJCTAHLMOHHBIX
omokupoBok. TpeOoBaHus, mnpeabsBiseMble K OJOKMPOBKaM B  3JIEKTPOYCTaHOBKaX.
MexaHnueckue OJIOKMPOBKU. DIEKTpUYECKHE OJOKUPOBKH. DIIEKTPOMArHUTHBIE OJIOKUPOBKU.
Onpenenenne, KOHCTPYKUHMS, NPUHIUI JeWCTBUA. JIEHCTBUS OMEpPaTUBHOrO MEpPCOHaNa B
cllyyae OTKa3a »dJEKTPOMArHUTHOW OJIOKMPOBKH. CXeMbl D3JIEKTPUYECKUX OJIOKHPOBOK
UCIOJIb3YEMBIX B JJIEKTPOYCTaHOBKaX. bilokMpoBKa pa3zbeAMHHUTENEH U BBIKIIOYATENeH.
biiokupoBKa 3alIUTHBIX 3a36MJICHUM.
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Pa3pea 10. 8
MukponpouneccopHble CpeicTBa
peJieiiHON 3aIMThI.
Conep:xanue:
YcTpoiicTBO U(POBBIX MEKPOIIPOIIECCOPHBIX CPEACTB peNieiiHOM 3amuThl. OCHOBHBIC MTOHSTHS, 2
Ha3HAuY€HUE, OCHOBHbIE 3aJauyd U (YHKIMM MHKPONPOLECCOPHBIX pEJICHHBIX 3allUT.
Tema 10.1. IupoBbie cpeicTsa TpeboBanusi, npeabsBIsIEMbIE K L[I/I(bPOB{:IM cpencTBam peneiiHou 3amuthl. [Ipeumyiectsa u
pesieiinoii 3auThL HEIOCTAaTKU U(PPOBBIX CPEIACTB pesICHHOMN 3aILUTHI.
CamocrosiTesibHas padoTa 00y4alOIIMXC:
Harnucanue pedepaTon, JOKIATOB U COOOIICHUI: 2
«CTpyKTypa mu(pPOBBIX YCTPONCTB PENCHHON 3aIIUTH
«CTpyKTypHas cxema Lu(ppoBOro pese 3aluTh»
Tema 10.2. Conep:kanne:
MuxkponpoueccopHbie VYCTpoiicTBO M Ha3HAYEHUE, MUKPOIPOLIECCOPHBIE YCTPOUCTBA, KOMIUIEKTHl U IIKa(bl 3aIIUT. 2
YCTPOHCTBA, KOMILUIEKTHI ¥ Homenknarypa W OCHOBHBIE NapamMeTpbl HEKOTOPBIX OTEYECTBEHHBIX HH(POBBIX CPEICTB
mKapbl 321MT peneiHON 3alUThI.
Tema 10.3. Conep:xanue: 2
Mmcpogpoueccopﬂble ABTOMaTH3MpOBaHHAsA  CHCTEMa  YIPABICHUS  TPAaHCPOPMATOPHBIMH  IOACTAHIMSIMHU.
yCTPOUCTBA CHCTEM [TporpaMmupyeMble JTOTHYECKHE KOHTPOJIEPhL. YCTPOICTBA CBSI3H C OOBEKTOM YIIPABICHHS.
yHpaB./ICHU3H JlaTuuKy 1 UCTIOJTHUTENbHBIE MEXaHU3MBI.
TpaHCGOPMATOPHBIMHU
NOACTAHIMAMH.
ba3oBasi yacth: -
BapuaTruBHo# yacTH: 110
CamocrosiTejibHas paboTa 00y4alOIIUXCS: 55
Bcero: 165
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3. YCJIOBUSA PEAJIMBALIAU ITPOT'PAMMBI INCHUIIJIMHBI

PGaJII/IBaHI/IH nporpamMmbl  JUCHUILIMHBI OCYIOCCTBILACTCA IIPU HaAJIMYUH
J'Ia60paTOpHH «9J’I€KTpOCH36}K€HI/ISI CEJIIBCKOI0 XO3SHCTBAY.
TexHuueckue CpCaACTBa O6Y‘I€HI/ISI:

- KOMIIBIOTCp C JIMOCH3HWOHHBIM  IIPOIrpaMMHBIM oOecIicUeHHEM W
MYJIbTUMCOHNA-TIPOCKTOP.

O6opynoBanue nabopaTopuii U pabovrx MecCT J1abopaTopuii:
1. KommuiextHast TpancopmatopHas noacranuus tuna KTII 10/0,4 kB;
2. Syelika KOMIUIEKTHOTO PAacCIHpEICIUTENIBHOIO YCTPOMUCTBA HAPYKHOMN
ycranoBku tuna KPYH 10 kB;
3. llIxad xoMIuIeKTHOTO pacnpeaeanuTeabrHoro ycrpoictsa tuna KPH-10VY1;
4. CunoBoii nonmxatouuii tpancopmarop 10/0,4 kB;
5. U3mepurenbHbie TpaHcPOPMATOPHI TOKA M HAIPSIKEHUS,
6. llluHHbBIE pa3beIMHUTEINH;
7. Pazbequautens auHenbli Tuna PJIH/I-10 kB;
8. Pazpenunurens BHyTpeHHeN ycraHOBKH PB3 10 kB;
9. TpyOuaTbie U BEHTUIILHBIE Pa3PSIHUKH;
10. MacnsiHble ¥ BAaKyyMHBIE BBIKJIFOUATEINH;
11. Beikmtouarenu Harpy3ku tuna BHP-10 kB;
12. U3omsTopsr;
13.ITycko3amuTHas arnraparypa (aBTOMaTHUYECKHE BBIKJIFOYATENH,
BBICOKOBOJIBTHBIE TIPEIOXPAHUTENH, TEIIOBEIE pene, Y30)
14. IIpoBoaa u KaOeIbHbIC U3ICIIHS;
15. DnexkTpuduMpoBaHHBIC U TA0OPATOPHBIE CTEH/IBI,
16. KommuiekT neraneit, HHCTPYMEHTOB, PUCTIOCOOJICHHUI;
17. U3meputenbHbIe MPUOOPHI;
18. Ykazarenb HanpsHKEHHUS;
19. Ananorossliif u IU(PPOBOI MYITETUMETP.
Bcnomorarensnoe o6opyaoBanue pabournx Mect JabopaTopuid:
1. Crenn no TexHuKe OE30MaCHOCTH;
2. AnTeuka rmepBoi MEIMITMHCKOM MOMOIIIH;
3. CpencrBa nmoxapoTyIICHHUS.

3.2. MudopmanuonHoe odecreyeHne 00y4eHmsl.

OcCHOBHbBIE HCTOYHUKH:

1. bynsiueB A.B., HaBonounbiii A.A. Peneiinas 3amuTa B pacnpeaeanuTeNbHbIX
cersix: Ilocobue s mnpaktuueckux pacuetoB/ A.B. bynbiueB, A.A.
Hapomounsrnii. — M.: DHAC, 2017.

2. beictpuniknii  I.®d.«OnekrpocHabxkenne. CunoBbie  TpaHCHOPMATOPHDY:
yaeoHnoe nocobue mns CIIO/T.®. beictpunkuii, b.1. Kyapun. — 2-e u3n.,
ucrnp. u non. — M.: UznarensctBo FOpaiit, 2018. — 201 c. — (Cepus
:IIpodeccronanpaoe obpazoBanue). — ISBN 978-5-534-10311-3.
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JlonoJIHUTEIbHbIE HCTOYHUKH:
3. Jlemunckas T.b. «OnekTpocHaOXeHHE CEIbCKOTO XO3sHCcTBay — M.:
KomocC, 2006.
4. 10.J1. Cubuxun, M.IO. Cubukun «TeXHOJOTHS HHEProcOEPEeKECHUs» —
M.:©OPYM: NHO®PA-M, 2006.
5. bymko W.A., T.b. Jlemmnckas, B.M. CykmaHoB «DneKkTpocHaOXeHUE
celbckoro xo3sgiictea» — M.:Konoc, 2000.

HopMaTuBHBIE HCTOYHUKH:

6. [IpaBuna ycrtpoiictBa anekTpoyctaHoBok (I[1YD-7) mo cocrosiHMIO Ha
01.11.2005 r. VYTBepxaeHo MUHHUCTEPCTBOM DSHEpPreTuku Poccuiickoit
denepanun, npukas ot 08.07.2002 r. Ne 204.

7. IlpaBuna TEXHUYECKOW OJKCIUTyaTalldd »dJICKTPOYCTAHOBOK MOTpeOUTENIeH
(ITT23IT). ITo cocrosuuto Ha 01.11.2005 r. YTBepxkaeHo MUHUCTEPCTBOM
sHepretuku Poccuniickont @enepannn, npukas ot 13.01.2003 r. Ne 6.
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4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHMS
JUCHOUTILIAHBI

4.1. KoHTpoJb pe3yibTaTOB 0CBOEHMSI JUCHMILIUHbBI

OCYIHCCTBJ'I?ICTCH npernogaBarcyicM B IIPOHCCCE IPOBCIACHHA YCTHOIO
Oo1IpocCa, IMCbMCHHOI'O OIIpOCa, Ha6JHOI[eHI/I$I N OLCHKH BBIIIOJTHCHHS Ha60paTOpHI>IX
pa60T U IMPAKTHYCCKUX SaHﬂTI/II‘;I; OLOCHKHBBLIIIOJTHCHUS HMHAWBUIYAJIBHBIX 3a,I[aHHI>'I,
TCCTUPOBAHHNA, OHCHKUPCIICHUA 3a1a4, OICHKH CaMOCTOSITCJIbHOM pa6OTLI.

Pe3yabTaThl 00y4yeHus
(ocBOEHHBIE YMEHUS, YCBOCHHbIE
3HAHUA)

(I)OprI H METOAbI KOHTPOJIAA

1

2

Bapuam UeHaxn 4acmo

Ymenusa:

Y 1mpou3Boauth  pacdeT  OCHOBHBIX
XapaKTEPUCTUK PEJICHHOW 3allUThl JJIs
AJIEMEHTOB CXEM  AJIEKTPOCHAOXKEHUS
(a;mekTpoaBuUraresne, TpaHc(popmMaTopos,
reHEepaToOpOB, JTUHUN);

YCTHBIM OIIPOC;

MAUCHMEHHBIN OIPOC;

HaOJIOIEHNE W OILICHKA  BBIOJHEHUS
7a00paTOpHBIX pabOT U NPAKTUUECKUX
3aHATHH;

OLICHKA BBIMIOJIHEHUS WHJUBHUAYaTbHBIX
3aJlaHUM;

TECTUPOBAHUS;

OIICHKA PEIIICHUS 3a/1a4;

OIICHKA CaMOCTOSATENIbHON padOThI;

V2  aHamusupoBaTh  paboOTy  cXeM
pENeHON 3allUThl W aBTOMAaTU3allUU
AIEKTPOIHEPTETUUYECKUX  CUCTEM U
KPUTHUYECKHU OIICHUBATh
KOHCTPYKTUBHBIC JIOCTOMHCTBA u
HEJIOCTAaTKU  Pa3JIMYHBIX  YCTPOMCTB
pEJICHHON 3aIUTHl U ABTOMATHKH;

YCTHBIN ONIPOC;

MUCHMEHHBIN ONPOC;

HaOJIOIEHNE W OILICHKA  BBINOJHEHUS
J7a00paTOpHBIX pabOT UM NPAKTUUECKUX
3aHSATHH;

OIICHKA BBITIOJIHCHUS WHIUBHUIYaTbHBIX
3aJIaHUM;

TECTUPOBAHUS;

OIICHKA PEIICHUS 3a/1a4;

OIICHKA CaMOCTOSTEIILHON pabOThI;

V3 BbIOUpaTh KOHPUTYpalud U COCTaB
OCHOBHBIX M PE3EpPBHBIX 3JEMEHTOB
3alllUT DHEPrOCUCTEM, HPOEKTHUPOBATH
CHUCTEMBI PEJICHHON 3aILUTHI;

YCTHBIN OIIPOC;

MMMCbMEHHBIN OIPOC;

HaOJIOIEHME W  OLIEHKA  BBIIOJHEHUS
Ja00paTOpHBIX pabOT M NPAKTUUECKUX
3aHATHUM;

OLICHKA BBIMIOJIHEHUS] HMHAMBUAYaJIbHBIX
3aJaHul;
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TECCTUPOBAHUS,
OICHKaA PCHICHUA 3aa1,
OLICHKA CaMOCTOSITEJIBHOM pa6OTI>I;

Y4npon3BoIUTHIIPOBEPKY u
JUAarHOCTUKY  YCTPOWCTB  pEJICWHOU
3aIIUTHI MO YCIOBUIO YyBCTBUTEIBHOCTH;

YCTHBIN OIPOC;

MAUCHbMEHHBIN OIPOC;

HAaONIOZICHUE W  OICHKA  BBITIOJHEHUS
7a00paTOpHBIX pabOT H MPAKTHIECKUX
3aHSATHH;

OIICHKA BBINOJIHEHUSI HWHAUBUIYaTbHBIX
3aJIaHUI;

TECTUPOBAHUS;

OILICHKA PEILCHHUS 3a]1aY;

OIICHKA CaMOCTOSATENIbHON padOThI;

V5 kBanudUIMPOBAHHO  DKCIUTyaTH-
pOBaTh 3JIEMEHTHI PEJICUHON 3allUTHI U
aBTOMATHUKU  CHUCTEM  DJIEKTPOCHAO-
KEHUSI.

YCTHBIN OIIPOC;

MMHUCbMEHHBIN OIPOC;

HaOJIOIEHNE W OIICHKA  BBIIOJHEHUS
7a00paTOpHBIX pabOT U NPAKTUUECKUX
3aHSATHH;

OIICHKA BBITIOJIHCHUS WHIUBHUIYaTbHBIX
3aJIaHU;

TECTUPOBAHUS;

OIICHKA PEeIICHUs 3aJ1a4;

OIICHKA CaMOCTOSITEIbHOM PabOTHI;

3HaHud:

31 ycTpoicTBO, Ha3HAYEHUE U 00JacTH
IIPUMEHEHUSI  YCTPOMCTB  PENEHHOMN
3allUTBl U ABTOMAaTUKH B CHUCTEMax
AIEKTPOCHAOKEHUS,;

YCTHBIN ONIPOC;

MUCHMEHHBIN OIPOC;

HaOJIOIEHWE W OILICHKA  BBIMIOJHEHUS
7a00paTOpHBIX pabOT U NPAKTUUECKUX
3aHATHI;

OIICHKA BBITIOJIHCHUS WHIUBHIYaTbHBIX
3a/IaHUM;

TECTUPOBAHUS;

OIICHKA PEIICHUS 3a/1a4;

OIICHKA CaMOCTOSTEIILHON pabOThI;

32 MeTo/bl pacueTa v BHIOOPa OCHOBHBIX
3JIEMEHTOB CUCTEM PEJIEMHOM 3aIlUTHI;

YCTHBIM OIIPOC;

MMUCbMEHHBIN OIPOC;

HaOJIOJIEHME U  OLIEHKA  BBIIOJHEHUS
Ja00paTOpHBIX pabOT M NPAKTUUECKUX
3aHSITHUM;

OLICHKA BBINIOJIHEHUS] HMHAMBUAYaJIbHBIX
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3aJaHul;

TECTUPOBAHUS,

OIICHKA PEIICHUS 3a]aY;

OIICHKA CaMOCTOSITEILHON PabOTHI;

33 cmocoObl YCTAaHOBKU M BKJIIOUCHHS
CXEM PENEMHOM 3allUTBl DHEPreTH-
YECKUX CHUCTEM;

YCTHBIM OIIPOC;

MAUCHbMEHHBIN OIPOC;

HAONIOZCHUE W  OICHKA  BBITIOJHEHUS
7a00paTOPHBIX pabdOT H MPAKTHICCKUX
3aHSATHH;

OIICHKA BBIMIOJIHEHUS
3aJlaHUM;
TECTUPOBAHUS;
OIICHKA PEIICHUS 3a/1a4;
OIICHKA CaMOCTOSATEILHOMN pabOThI;

WHANBUAYaJIbHBIX

34 mpaBuiia TEXHUYECKOM AKCILTyaTalluu
AIEKTPOOOOPYNOBaHUSI CUCTEM peJiei-
HOM 3allUTBHI;

YCTHBIN OIIPOC;

MAUCHMEHHBIN OIPOC;

HaOJIOIEHNE W OILICHKA  BBIMIOJHEHUS
7a00paTOpHBIX pabOT U NPAKTUUECKUX
3aHATHH;

OIICHKA BBITIOJTHCHHUSI
3aJIaHU;
TECTUPOBAHUS;
OIICHKA PEIICHUS 3a/1a4;
OIICHKA CaMOCTOSATENIbHON padOThI;

WHANBUAYAJIbHBIX

35 npaBwiia TEXHUKKA 0€30MacHOCTU TIPH
MOHTa)K€, HaJaJgKe U JKCIUTyaTaluu
YCTPOWCTB PEIECUHON 3aILUTHI.

YCTHBIN OIIPOC;

MUCHMEHHBIN OIPOC;

HaOJIOIEHNE W OILICEHKA  BBIMIOJHEHUS
Ja00paTOPHBIX PpabOT MU MPAKTUUYECKUX
3aHSATHI;
OIICHKA
3a/IaHUM;
TECTUPOBAHUS;

OIICHKA PEIICHUS 3a/1a4;

OIICHKA CaMOCTOSTEIILHON paOOThI;

BBIIIOJIHCHHUA  HMHAHWBUAYAJIbHBIX
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4.2 Tloka3are/id M KPUTEPHH OLIEHNBAHUS KOMIIETEHIMA HA PA3JIMYHBIX 3Tanax ux (JOpMUPOBAHNS, ONMCAHHNE HIKAJ
OLIEHUBAHUSA VISl KAJKI0T0 pe3yJbTaTa 00yueHus 1o fucuuiuiube PeseliHas 3amura 3/1eKTPo3HepPreTu4ecKuX CucTeM

Pesynbrarer 00yuenus (
Ha OCHOBE 0000IIEHHBIX
KOMIIETEHILINH)

IIpenmeT onieHKH
(TIPOAYKT WK TPOTIECC)

ITokazaTens
OLICHKU

Kpurepuu onieHku

IIIxana oneHku

Axagemuuec
Kasl OIleHKa

YpoBeHb
c(OopMHUPOBAHHO
CTH
KOMITCTEHIINU

IIK 1.1. BbInoJHATL MOHTAXK 3J'IeKTp0060py[[0BaHI/I'il U ABTOMAaTHYECKHUX CUCTEM YIIPpaABJICHUSI.
IIK 1.3.H0[l[lep)KI/IBaTb PEKUMBI paﬁOTbI n 3alaHHbIC MapaMeTpPbI 3J'leKTpI/l(l)HIIHp0BaHHbIX H AaBTOMATHYECKHUX CHCTEM YHNpPaBJICHUA TEXHOJOITMYCCKUMH

npoueccamu.

IIK 2.1. BLINOJHATH MEPONIPUATHS 110 GecriepedoiiHOMY JIeKTPOCHAOKEHUI0 CeJIbCKOX03SIHCTBEHHBIX NP eANPUsITHIA.
IIK 2.3. O0ecnieunBaTh 3J1eKTPOHE30NACHOCTD.

3HATD:

31 ycTpoicTBO, HA3HAUCHUE
W 00J1aCTH IPUMEHEHHS
YCTPOMCTB peseitHoi
3alIUThl 1 aBTOMAaTHKH B
cucTeMax
AJIEKTPOCHAOKCHIIS;

32 MeTozsI pacuera u
BBIOOPA OCHOBHBIX
3JIEMEHTOB CUCTEM
peJeiiHOM 3allUTHhI;

33 crocoObl yCTaHOBKH U
BKJIFOYEHUS CXEM PEJIEHHOMN
3aIUTHl SJHEPTETUIECKUX
CHUCTEM;

34 npaBuia TEXHUIECKOM
SKCIUTyaTaliH
AIEKTPOOOOPYTOBAHNS
CHUCTEM PEJIEUHOM 3alUThI;

YcTHBINM Uin 3HaHHE OCHOBHBIX OOy4aromuiicss OTBETHII Ha BCE BOTIPOCHI, TOITYCTHI Ot1nuyHO Cpennuit
MUCBMEHHBIN ONPOC | ONpPEAEIICHUN U He Oonee | He3HAYNTETHLHON OIINOKY B OTBETE
MOHATHI, TEPMHUHOB, OOy4aroIuicsl OTBETHII Ha BCE BOMPOCHI, TOMYCTHII Xoporo Cpenuuit
NPUHIMIIOB U METOJO0B | He OoJiee 2 He3HAUYUTEIbHBIX OMIMOOK
pac4eroB 1 OOy4aroImuiicss OTBETHI HE Ha BCE BOIPOCHL, HO B | Y IOBIETBOP Cpennuit
JICKTPUICCKUX TeX, Ha KOTOPBIE Jall OTBET HE JOMYCTHJI OIINOKH UTENBHO
HU3MEPEHUN. WM TIPY OTBETE Ha BOMPOCHI JOMyCcTH 1-2 rpyObie
3HaHHE YCTPOMCTBA, OIIHMOKU
HPHHIKIIOB AE€HCTBHS OOyuvaromuiicss OTBETHJI MEHee 4eM Ha ToJoBHHY | HeymoBneTs Cpennuit
SJICKTPOHHBIX BOIPOCOB, WJIN JIOMYCTHI Oonee 3 TpyObIX OMmMOOK | OpHUTENhHO
YCTPOMCTB U M HECKOJIBKO HE3HAYUTEIIbHBIX
ANEKTPUUECKUX
MaIlIMH U arnmaparos,
peNerHON 3allIUTHL..
Pewenue 3anau 3HaHUE OCHOBHBIX OOydJarImuMcsl TPU PElIeHHH TIONYYeH BEPHBIi OtanuHo Cpennuit
SIIEKTPOTEXHUYECKUX | OTBET B OOILIEM BHJE W IMPAaBWIbHBIA UYUCICHHBIH
3aKOHOB. 3JHaHHE OTBET C YyKa3aHHWEM €ro pa3MepHOCTH (EeIUHHIIBI
METOJIUK, TIPaBUI, a U3MEPEHHSI ), IPU HATHMYNY UCXOIHBIX YPaBHCHUH B
TaK)Xe MOHSTHUH, «obuem» Bl — B «OYKBEHHBIX» OOO3HAYCHUSIX.
NPUHIMIIOB pacyeToB | [IpaBHIBHO M KOPPEKTHO OQOPMIICHO YCIIOBHE H
ANIEKTPUYECKHX IIeTIel. | pelIeHne 3aJauu.
OtcyTcTBYyeT YU CIICHHBIN OTBET, WU Xoporio Cpennuit

MaTeMaTHYeCcKas OIIMOKa npu €ro noJy4YCHnuu, Uiin




35 mpaBuia TEXHUKHU
0e301acHOCTH MPH MOHTAXKE,
HaJIaJIKe U SKCIUTyaTaluu
YCTPOKMCTB peneHon
3aIIHTHL.

HEBEpHAsl 3aliCh Pa3MEPHOCTH  MOITyYCHHOH
BennunHbl, [lpm  3ToM 3ajmada pemieHa B
(hOpMYITBHOM BBIP@KCHUH, MPABHIBHO MPUMEHEHBI
MeTonsl  pacdera. [IpaBWIBHO W KOPPEKTHO
odopMIIeHO YCIIOBHE M pElICHUE 3aJa4d HIH €CThb
1-2 negoyera B oopMICHUN

3anucaHbl Bce HEOOXOAMMEIE ypaBHEHHS B 0O0IIEeM
BUJIE M W3 HUX MOXKHO MOJYYUTh HPaBHIBHBINA
oTBeT (00yyaromuiics He pelunnt 3aaady 10 KOHIA
WIH HE CIPABUIICS C MAaTEMaTHYECKUM PELICHUEM)
3amucaHbl OT/IENBHBIE YpaBHEHHs B OOIIEM BHIE,
HEOOXOAUMBIE Ui penieHus 3amaadu. OdopMieHO
yCIIOBUE U pelleHHe 3aJJau ¢ HejodeTamMu win 1-2
omuOkn B odopmnennu, Her  ykazanuit
pa3MepHOCTH (€IMHUI N3MEPEHUS).

Y ioBneTBop
HATEIHHO

Cpennuit

['pyOble OommMOKM B MCXOIHBIX ypaBHEHHUSX. 3amaya
HE pellcHa WM TPUMCHEHBl HE MpaBUJIbHBIC
3aKOHBI, MeTO/bI pacyera. OdopmieHo ycioBue u
pelIeHre 3a1a9u ¢ TPyOBIMU OITHOKAMIL.

Heynosners
OpHUTENBHO

Cpenuuit

IIpesenranus
(camocrosTenpHas
pabota)

Conepxanue
Npe3eHTaINH, 3HAHUE
Marepuana 1o
BBIOpaHHOH Teme
MIpe3eHTAIIHH.

ITpesentanuss NOAPOOHO ¥ TIOJHO  OCBELIACT
3asBICHHYIO TEMy, CTPYKTypa MpEe3eHTALHU
JIOTHYHA JIOTIOJIHEHA BHU3YaJbHBIM MAaTEPUAIOM.
OOyuatomuiicsi cBOOOIHO BaJleeT MaTepUaIoOM MO
BBIOPAHHOM TEME, OTBEYAET Ha BCE BOIPOCHI.

OT1iIn4HO

Cpenuuit

[Ipe3eHTanus JOCTATOYHO TOJAPOOHO OCBEMIaeT
3asBIIGHHYI0 TE€My, CTPYKTypa IIpe3eHTalluu
JIOTUYHA, JOTIOJHEHA BU3YAIbHBIM MAaTEPHAIOM.
OOydJarIuicss  JTOCTaTOYHO  XOPOIIO  BJaJeeT
MaTepuajoM 10 BBIOpaHHOW TeMe, OTBEYaeT Ha BCe
BOIIPOCHI, HO C HEOOJIBIIION HETOYHOCTBIO.

Xoporo

Cpennuit

[Ipe3eHTannsa HEIOCTATOYHO IMOAPOOHO OCBEMIAET
3aABJICHHYI0 TeMYy, CTPYKTypa TNpe3eHTaluH
BBICTPOEHA HEAOCTATOYHO JIOTUYHO, TMPE3CHTALHS
HEJ0CTaTOYHO JIOTIOJTHEHA BH3YaJIbHBIM
MarepuajioM. B momobpanHOM Marepuane ecTh
HETO4YHOCTH, ommOKku. OOydvaroummiics BiageeT

VY nosnerBop
UTEIIBHO

Cpennuit
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TOJIBKO OCHOBHBIMH aCIICKTaMH IIO BbI6paHHOﬁ
TEME, OTBEYACT C AONIYIICHUEM OIIIHOOK.

[IpeseHTanms ocBemaer HE B TOJIHOM O0ObeMe
3asIBJICHHYI0 TeMy (HE BCE BOIPOCH TEMbI
PacKpbIThI), CTPYKTypa pabOThl HE JIOTUYHA.
[pesenranus HEJIOCTATOYHO JIOTIOTTHEHA
BU3yallbHBIM  MarepualioM. B 1ojo0paHHOM
Matepuaie ecTh rpyoObie omuOku. OOydaroImuics
HE BJIJICET MAaTEPHAIIOM I10 BEIOPAHHOW TeMe.

Heynosners
OpPUTENBHO

Cpennuit

Pedepar, noxnan,
cooOuieHue
(camocTosTeIbHAS
pabota)

ConepxaHue
pedepara, moknana,
cooOmieHus. 3HaHUE

MaTepHana o

BBIOpAaHHOU TeMe

PaGora (pedepar, moknan, coobuieHne) moapoOHO
Y [IOJIHO OCBEIACT BBIOPaHHYIO TeMy, €€ CTpyKTypa
JIOTMYHA,  JIOTIOJIHEHa  TIpU  HEO0OXOAUMOCTH
BH3YaIbHBIM  MaTepuanoM (TaOJHIbI, CXEMBI,
muarpammel).O0ydarommiicss CBOOOJHO — BIajieeT
MaTepuasoM o BeIOpaHHOH Teme. OTBevaeT Ha Bce
BOITPOCHI.

OTiIM4HO

Cpennuit

Pa6ora (pedepar, noknan, coobIIeHNE) JOCTATOYHO
HOAPOOHO  OCBELIaeT 3asfBICHHYIO TeMy, e&
CTpYKTypa JIOTUYHA, JIOTIOJIHEHA npu
HEOOX0IMMOCTH BU3yaJIbHBIM MaTepuaIoM.
OOyuatomuiicsi JOCTaTOYHO XOPOLIO  BJaJeeT
MaTepHasoM IO BBIOpAaHHOH Teme, OTBeYaeT Ha BCe
BOITPOCHI, HO C HEOOJIBIIOW HETOYHOCTHIO

Xoporo

Cpennuit

Pabora (pedepar, JIOKJIa, COOOIIICHHE)
HEJIOCTATOYHO MOJPOOHO OCBEIIAeT 3asBICHHYIO
TeMy, €€ CTpPYKTypa BBICTPOCHA HEIOCTATOYHO
JIOTUYHO, HEIOCTATOYHO JIONIOJHEHA BH3YaJbHBIM
MaTepruaIoM (mpu HEO0OXOTUMOCTH). B
NoJOOpaHHOM ~ MaTepuane  ecTh  HETOYHOCTH,
ommOku.  OOywarommiicss  BNageeT  TOJBKO
OCHOBHBIMH aCIeKTaMH TI0 BBIOpaHHOW TeMe,
OTBEYAaET Ha BOIPOCH HEYBEPECHHO, JIOMYCKaeT
HECKOJIbKO HE3HAYMTENIBHBIX OIHOOK.

VY nosnerBop
UTEIBHO

Cpennuit

Pabora (pedepar, moknan, cooOuieHre) OcBemaeT
HE B TMOJHOM 00ObeMe 3asBICHHYIO Temy (HE Bce

He
YIOBJIETBOPH

Cpennuit
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BOIIPOCHI TEMbI PACKPBITHI), CTPYKTypa padOThl He TEJIHO
jgorudHa. B mogoOpaHHOM Martepuane A0CTaTOUHO
rpyobie  ommOku. OOyyaromuiics, He BIaJeeT
MaTepHaJoM II0 BHIOPAHHOW TeMe, HE OTBEYaeT He
BOIIPOCHI.
TectupoBanue Pesynbrats Oo6yuatomuiicsi mpaBuiasHO oTBeTHN Ha 85-100 % OTnuyHO Cpennmii
TECTUPOBAHUS BOIIPOCOB.
OOyuarommuiicst mpaBwibHO oTBeTHN Ha 70-84 % Xoporro Cpenuuit
BOIIPOCOB.
OO6yuatomuiicss npaBuiIbHO oTBeTHN1 Ha 51-69 % | YmosmeTrBop Cpennmii
BOIIPOCOB. UTEJIBHO
OOyuaromuiicss mpaBwibHO otBetwa Ha 0-50 % He Cpenuuii
BOIIPOCOB. yJIOBJIETBOPU
TEJILHO
YMETb: Bremmonnenne Ymenue npuMmenaTs | OOyuaromuiicss MpaBUIbHO BBIOJHUII BCE 3aJaHUs Otan4Ho Cpenuuii
VY1 npousBoauts pacueT WHAWBUAYaTbHBIX PO ICHHBIH WHAMBUAYAIBHOTO 33JaHUsl, MPAaBUIBHO OQOPMUII
OCHOBHBIX XapaKTEpUCTUK 3a7aHni TEOPETUICCKUI NOJy4YEeHHBIE PEe3yNbTaTbl, TPaMOTHO H TOYHO
perneiitHo# 3auThI 115 MaTepHall B peIICHUH | OTBETHJI Ha BCE KOHTPOJIbHBIE M JIOTOJHUTEIbHEIC
3JIEMEHTOB CXEM 3aJaHU{ TI0 OCHOBHBIM | BOIIPOCHI.
JIEKTPOCHAOKEHUS u3y4aeMbIM paszgenam | OOydarommiics BBITIOJTHHI BCE 3a1aHUs Xopomio Cpennuit
(amexTpoaBHUraTenei, U IPUMEHEHNE X HA | HHIMBHIYAIBHOTO  3aHATHS, HO  C 1-2
TpaHcOpMaToOpOB, MIPAKTHKE, HETOYHOCTSMH WJIM HE3HAYUTEIHHON OIIUOKOM,
TeHepaTopOB, TMHUN); aHaJIN3UPOBATh, NPaBWJIBHO O(GOPMUI TOJTYYCHHBIE pe3yJIbTaThl,
CHCTEMAaTH3UPOBATh, | JOCTATOYHO MOJHO OTBETHJ HA BCE KOHTPOJIbHBIC U
V2 ananusupoath paboTy MOTYYEHHBIE 3HAHUSA M | JIOTIOJTHUTENIbHBIE BOMPOCH, BO3MOXHO ¢ 1-2
CXeM peJIEHHOMN 3aIUThI 1 YMEHHUSL. HeTO4YHOCTsIMH. B pabore He nomymieHsl rpyOble
aBTOMAaTH3AINH OIINOKH.
3JIEKTPO3HEPTeTUIECKUX OOywaromuiics BBINOJHWI HE BCe 3aJaHus | YJIOBJIETBOP Cpennuit
CHCTEM U KPUTHUECKU WHAWBUAYaILHOTO 3aJaHNs (mpaBuIBLHO UTEJIEHO

OLICHMBATh KOHCTPYKTHUBHBIC
JIOCTOMHCTBA U HEAOCTATKU
Pa3IUYHBIX YCTPOMCTB
peNerHOM 3allUThl U
aBTOMATUKHU,;

BBIMIOJIHEHO OoJiee  TIONOBHHBI  3aJlaHU), WJIH
BBITIOJTHIJI BCE, HO C HECKOJIHKUMH HETOYHOCTIMHU
nin 1-2 rpyObiMu ommOKamMu, MPaBUIIBHO 0(pOpPMHIT
MIOJIyYEHHBIE PE3YJbTAThl, HE JOCTATOYHO IIOJHO
OTBETWJ HA KOHTPOJNBHBIE W JIOTIOJHHUTEIHHBIE
BOTIPOCHI, BO3MOKHO C HETOYHOCTSMHU M TPYOBIMHU
omnOKaMH.
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Y3 BeIOHUpaTh
KOH(UTYpaIuy U COCTaB
OCHOBHBIX U PE3€PBHBIX
JJIEMEHTOB 3aIl[UT
JHEPrOCUCTEM,
MIPOEKTUPOBATH CUCTEMBI
peNeHON 3aIIUThI;

Y4 npou3BOAUTHIIPOBEPKY U
JUArHOCTHKY YCTPOMCTB
pENEUHON 3alUTHI 110
YCIOBHIO
qyBCTBHUTEJILHOCTH;

V5 kBanudupoBaHHO
9KCIUTyaTHPOBATh 3JIEMEHTHI
peeiiHON 3aluUThI U
ABTOMAaTHUKH CUCTEM
ANEKTPOCHAOKEHUSI.

OOyvaromuiicss He BBHIMONHWI Ooyiee TOIOBHHBI
3aJaHds ~ WHAWBUAYATBHOTO  3aJaHusl,  WIH
BBITIOJIHUII C HECKOJIbKUMH, TPyOBIMH OIIMOKaMH,
HE MPaBWIFHO O(OPMUII MOTYYCHHBIE PE3yJIbTaThl,
HE OTBETHJ Ha OoJee IOJIOBHHBI KOHTPOJBHBIX
BOIIPOCOB

He
YIOBJIETBOPHU
TEIBHO

Cpennuit

Brmmmonnenne
MPaKTUYECKUX
3aHATUN

YMeHue BlIaJIcHUs
METOAAMH U
METOAUKAMU

MPAKTUYECKUX
pacyeToB Mo
W3y4YECHHOU
KOHKPETHOH TEME.
YMeHne oCMbICIEHUS
Y aHajIu3a
MOJYyYEHHBIX 3HAHUHN

P BBIMOJTHECHUH

3a1aHUM.

OOydJaromuiicsi BBITONHWI MPAKTHYECKOE 3aHATHE
MOJHOCTBIO B COOTBETCTBHM C  HCXOIHBIM
3aganreM. OOyuaromuiics NpaBUIbLHO U KOPPEKTHO
odopmun MOJTy4YeHHBIE pe3yAbTaTHI.
[MpoananmusupoBan MPOJICTIAHHYIO pabory,
I'paMOTHO U TOYHO CACJIAJl HCO6XOILI/IMBIC BbIBO/JIbI.

OTan4HO

Cpennuit

OOy4JaroIIUiCs BBIMOJHWI MPAKTHYECKOE 3aHATHE
MOJHOCTBIO, HO C HEKOTOPBIMH HEIOYETaMH:
KOHEYHBI pe3yJbTaT BBIOJHEHHS pPadOTHI He
HOJIHOCTBIO COBMAZaeT ¢ 0O0pasloM; OLIMOKH B
pacuerax, HEeJ0YeThI B oopmieHun.
OOy4aromuiicss TPaBUILHO OQOPMUII TOTyYSHHBIE
pE3yNIBTATHI. [Mpoananms3uposai, crenain
HeO6XOI[I/IMI)Ie BBIBO/JIbI.

Xoporo

Cpenuuit

OOyuatomuiicss BBIIOJIHWI ~HE BeCb 00bEM
MPAKTUYECKOr0 3aHATUS (TIPaBHIBHO BBIOJIHEHO
OKOJIO TIOJIOBUHBI 3aHSTHS), WIN BBIIIOJIHWI BCE, HO
C HETOYHOCTSIMH Wid 1-2 rpyObIMH oOmIHOKaMH,
MPaBUIBHO O(OPMUI TOITYYEHHbBIE PE3yJIbTAThI, HE
JOCTaTOYHO OOOCHOBaHO CcAelal HEeoO0XOIUMBbIe
BBIBOJIBI, MJIM BO3MOXXHO C HETOYHOCTSIMH U
omnOKaMH.

VY nosneTBop
UTEJIEHO

Cpennuit

OOyuatomuiicsi  BBIOJIHMJI ~ MEHEE  IIOJIOBHUHBI
00beMa MPaKTUYECKOTO 3aHSTHS, WIN BHITOJHUI C
HECKOJbKUMH, rpyoBIMU omuoOKaMu.
Obyuatomuiics HE MIPABUIIBHO odopmui
MOJTyYECHHBIE pe3yabTaTHl, HE caenai
HEOOXOJMMBIM  BBIBOJIOB, HJIH BO3MOXHO C
HETOYHOCTSIMH U OHIMOKaMH.

He
YJIOBJIETBOPHU
TEJILHO

Cpennuit

Brimonnenune

Ymenus cOopku

O6y‘-IaIOH_II/IMC$I BBITTOJIHCHBI BCC 3aJaHuA

OTIn4HO

Cpennuit

33




J1abopaTOpPHEIX paboT

3JIEKTPUUECKUX TIeTnen
U CXEM. Y MEHUE
BIIQJICHUSI METOJIaMU U
METOUKaMHU
nabopaTopHBIX
HUCTIBITAHUH TI0
HU3YYEHHOU TeMe.
YMeHHe 0CMBbICIEHUS
Y aHaJIn3a
MOJIYYCHHBIX 3HAHUN U
HA3MEPEHUM NpU
BBITIOJTHCHUHU
nabopaTopHBIX
HcCcIeI0OBaHUMI

nmabopaTopHOit paboTHL. OO0ygarommmcst
BBIMIOJIHEHB! ~ TOCTaBJICHHbIE  LeTH  PaboTHL
[IpaBuiIbHO U KOPPEKTHO OPOPMIICHBI TONTYyUYEHHEIE
pe3yIIbTaThl 71a00PaTOPHBIX H3MEPEHHH.
[Ipoananuzuposan MPOJICTaHHYIO pabory,
IPaMOTHO M TOYHO cZeJial HeOOXOAMMBIE BBIBOABI.
OOyuaromuiicss 4eTko M 0e3 OmMOOK OTBETHJI Ha
BCE KOHTPOJIbHBIE BOIPOCH.

OOydvaromuMmcst  BBIMOJHEHBI ~ BCE  3aJaHUs
naboparopHoii padboTel. OOydYaromUMCs TOTHOCTHIO
BBIMOJIHEHBI TOCTABJICHHBIC Ieidu paboThl. EcTh
Hel04YeThl B O(OPMJICHUU JIabOpaTOpPHOM pabore.
[Ipoananu3upoBa, cienan HeOOX0IUMBbIC BBIBOJIBI.
OOydJaromuiicss OTBETWJI Ha BCE KOHTPOJIHHBIE
BOTIPOCHI C 3aMEYAHUSMU WA HETOYHOCTSIMH.

Xoporo

Cpenuuit

OO0yuaromumcs BBITIOJIHEHBI BCE 3aJlaHUs
nabopaTopHOH paboThI c 3aMEUYaHHSIMU.
OOyuaromuMcsi HEe  MOJNHOCTHEO  BBITIOJHEHBI
rocTaBlieHHBIE 1Ienu padoThl. [IpaBuibHO oopmmn
MIOJIy4EHHBIE pe3yabTaThl 71a00paTOPHBIX
U3MEPEHUH, HEe JOCTAaTOYHO OOOCHOBAHO CJENal
HEOOXOJUMBIE  BBIBOJBI, WJIH  BO3MOXHO C
HETOYHOCTSAMH U omuOkamMu .OOydJaroIuics
OTBETUII Ha BCEC KOHTPOJIBHBIC BOIIPOCHI C
HECKOJbKUMH HEJIOYETAMH HJIM OITHOKAMHU.

Y noBneTBop
UTEILHO

Cpenuuit

OOyuarormuiicsi He BBIMOJHWI WIH  BBITOJHWI
HENPaBUIbHO 3aaHusi J1TaOOPaTOpHOW paboTHI.
OOyuaromuMcsi He BBIMOJHEHbI OCTABIICHHBIC
nenu  pabotel.  OOydYaromuiics HE MPaBUIBHO
oopMHIT TIONydEHHBIC pe3yJbTaThl, HE Clelal
HCO6XO)II/IMBIM BBIBOJIOB, nIIn BO3MO>XHO Cc
HETOYHOCTAMH W ommOkamu. OTBeTHaA  Ha
KOHTPOJIBHBIC BOIPOCHI C OIHI/I6KaMI/I WiIn HeE
OTBCTHJI HA KOHTPOJIbHBIC BOIIPOCHI.

He
YJIOBJIETBOPHU
TEJILHO

Cpennuit
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IIpunoxenue 1

TEXHOJOI'M ®OPMHUPOBAHUSA OK

PesynbTathl (OCBOCHHBIC
00IIMe KOMITETEHIINN )

OCHOBHBIE ITOKa3aTeIIN
OLICHKHU pE3yJibTaTa

(DOpMBI 1 MCTOABI KOHTPOJIA U
OLCHKH

OK 1.IlonumMath CylmHOCTh U
COLIMAJTIbHYIO 3HAYUMOCTb
cBoel Oyaymei nmpodeccuu,
IIPOSIBIIATD K HEU
YCTONYUBBIA UHTEPEC.

- BBICTYIUICHHS Ha HAy4HO-
MPAaKTUYECKUX
KOH(pepeHusIx,

- y4acTHE BO BHEYPOUHOU
NeATEIIbHOCTH, CBSI3aHHOU C
Oymymieit mpodeccueii/
CIEIUATBHOCTHIO (KOHKYPCHI
npo¢eCcCHOHATBHOTO
MacTepCTBa, BHICTABKU U T.IL.),
- BBICOKHME TTOKa3aTeNn
HPOU3BOACTBEHHON
JeSITETIHHOCTH.

OK 2. OpranusoBsIiBaTh
COOCTBEHHYIO JICSITEIILHOCTD,
BBIOUpATh TUIIOBBIE METO/IbI U

CIOCOOBI BBIMIOJTHEHUS
npodeccuoHaNbHBIX 3aa4,
OIICHUBAThH UX (P PEKTUBHOCTH
U Ka4ecTBoO.

- BBIOOD U IPUMEHEHUE
METO/IOB M CITOCOOOB peIICHUS
npodeccHoHaIbHBIX 3a/1a4,
OLIeHKA MX YPPEKTUBHOCTH U
Ka4ecTBa.

OK 3. [Ipunumars perieHus B

- aHanu3 MpodhecCuoHaTBHBIX

CTaHJApTHBIX U CUTYallUH;
HECTaHIAPTHBIX CUTYAIUSX M | - pEIIeHUe CTAaHIAPTHBIX U
HECTHU 3a HUX HECTaHIAAPTHBIX
OTBETCTBEHHOCTb. npodeccHOHATIBHBIX 3a/1au.
OK 4.0cymiecTBisaTb NOUCK U | - 3G deKTUBHBIN MTOMCK

UCIIOJIb30BaHUE UHPOpMAIIHH,
HE0OXOTUMOM ISt
3¢ (PEKTUBHOTO BBHITTOTHEHUS
npodeccHoHaNbHBIX 3a1a4,
PO ECCUOHAIIBHOTO U
JTUYHOCTHOTO Pa3BUTHSL.

Heo0X0IuMON HH(OPMALINH;
- HCTOJIb30BAHUE PA3TMYHBIX
MCTOYHUKOB, BKJIFOUAs
3JIEKTPOHHBIE, TPU U3YUECHUH
TEOPETHUYECKOTr0 MaTepHaia u
MPOXOXKJICHUU PA3TUUHBIX
ATAIOB MPAKTHKH.

OK 5.Ucnons30oBath
MH(OPMALIOHHO-
KOMMYHHKAITHOHHBIE
TEXHOJIOTHH B
npodeccCuoHaNBHOM
NESATSIIEHOCTH.

- UCTIOJIb30BAHUE B YUECOHOM U
poQeCCHOHATBHON
NESITeTbHOCTH Pa3InIHbBIX
BUI0B HpOFpaMMHOFO
oOecrieueHusi, B TOM YUCJIC
CHENHAIBHOTO, TIPU
oOpMIICHHH U TIPE3CHTAIIUU
BCEX BHUJIOB PaboT.

OK 6. Paborats B
KOJUIEKTHBE U B KOMaH/IC,
a¢heKkTUBHO 00IIaThCS C

KOJIJIETaMH, PYKOBOJICTBOM,
noTpeoUTENIMU

B3aHUMOJCHUCTBUE:

- ¢ OoOydJammmuMmucs TpHu
MPOBEJCHUN JENOBBIX HID,
BBIIOJIHEHUH  KOJIJIEKTUBHBIX
3ajaHu# (POEKTOB),

- c MPENO/IaBaTeIISIMH,

OI_ICHKa pe3yJIbTaTOB

ACATCIIbHOCTH 06yqa101u14xc>1

B ITPOLECCE OCBOCHUA

IporpaMMmsbl yueOHOM

JUCHUIUINHEL:

-Ha MPAKTUYCCKHUX 3aHATUAX

( mpu peneHnH NPaKTUIECKUX

3aaaY, Ipu nNoAroToOBKE

pedeparos, TOKIAIOB,

COOOIIEHUH, TTPE3eHTAIIUN U

T.71.);

- [IPU BBIIIOJIHCHUU pa60T Ha

Pa3IMYHBIX ATanax yuyeOHoi

MPaKTHUKU;

- 1P BBINIOJIHEHUHU paldoT Ha
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MacTepaMiu B X0/1¢ 00yUYeHHS,
- C ToTpeduTensMH |
KOJUIETraMHU B xoze
IPOU3BOACTBCHHON PAKTHKU

OK7. bpatb Ha cebs
OTBETCTBEHHOCTb 3a paboTy
YJICHOB KOMAH/IbI
(MOTYMHEHHBIX ), 33 PE3YJIHTAT
BBIIIOJIHEHUS 3aJaHUN

- caMoaHaJIU3 U KOPPEKIUs
pe3yJbTaTOB COOCTBEHHOM
JIeATEIbHOCTH npu
BBIMIOJTHEHUH  KOJUIEKTHUBHBIX
3a/1aHui (IIPOEKTOB),

- OTBETCTBEHHOCTh 3a
pe3yibTaT BBITTOJTHEHHUS
3aJaHUN.

OK 8. CamocTosITenpHO - IUIAHUPOBAaHKE u

OTIPENIeNIATh 3a7a9u Ka4eCTBEHHOE  BBINIOJHCHHE
pohecCHOHATLHOTO | 3alaHui TUTS

JMYHOCTHOTO Pa3BUTHS, CaMOCTOSITEIILHOM paboThI

3aHUMATbhCS npu W3YyYCHUH
camMo00pa3oBaHUEM, TEOPETUYECKOTO Marepuaia u

OCO3HAHHO IIJIAaHUPOBATH
ITIOBBIILICHHUC KBaJ'II/I(I)I/IKaLII/II/I

MMPOXOKIACHUH ITPAKTUKH,

OK 9. OcymiecTBiATh
npodeccuoHaIbHYIO
JIEATEIIbHOCTD B YCIOBHUSX
0OHOBJIEHHUS €€ LIEIIEH,
COZIEp/KAHUS, CMEHBI
TEXHOJIOTHH.

- OIpeneseHHe J3TaloB U
comepkanuss  pabOTBl 1O
peanuzanuu
camoo0pazoBaHus

PAa3JIMYHBIX 3TAax

HpOHSBOI{CTBGHHOfI IIPAKTHUKHU,

- [IpU POBEACHUU

IIPOMEKYTOUHOM aTTECTALUU

B opme nuddepeHIaIbLHOro

3a4ycTa.
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IIpunoxenue 2

KOHKPETH3AIUA PE3YJIbTATOB OCBOEHUS TACIUILIINHDI
PEJIEMHAS 3AIIIUTA SJIEKTPOOHEPI'ETUYECKUX CUCTEM

IIK 1.1. BpINOJHATH MOHTaXK JJEKTPOOOOPYAOBAHMSA M ABTOMATHYECKHX CHCTEM
ylnpasBJIeHUs
Ymern: TemaTuka J1a00paTOPHBIX PA0OT M MPAKTHYECKHUX

VY2 ananu3upoBath paboTy cXeM
pENEHHON 3a1UThI 1
aBTOMAaTHU3AINH
AJIIEKTPOIHEPIETUUECKUX CUCTEM U
KPUTHYECKH OLICHUBATD
KOHCTPYKTUBHBIE JIOCTOMHCTBA U
HEJOCTaTKU PA3JIMYHBIX YCTPOUCTB
pENEHHOM 3alUThl 1 AaBTOMATUKH;

VY3 BbIOMpaTh KOHPUTYpaALIUU U
COCTaB OCHOBHBIX M PE3EPBHBIX
AJIEMEHTOB 3aIUT YHEPTOCUCTEM,
MIPOCKTUPOBATH CUCTEMBI
peeHHON 3alUThI;

3aHATHIA:

[Tpaktueckoe  3anatue  Ne3.  Pacuer
MaKCUMaJbHOMN TOKOBOM 3aIlUTBHI.
MPUHIUITUAIBHBIX CXEM TOKOBOM 3aIIMUTHI.
[IpakTuueckoe 3ansitue Ned. Pacuer mapameTpoB TOKOBOH
otceuku. CocraBiieHHE TNPUHLIUIHAIBHBIX CXEM TOKOBOM
3aIUTHIL.

rapamMeTpoB
CocraBieHue

Jlaboparopuas pabdota Nel MccrnenoBanue KOHCTPYKLIUU H
CXEM BKJIFOUECHUS peJie MaKCUMAJIBHOrO Toka Tuna PTB.
JlaboparopHas pabota Ne2 UccnenoBanue cxem BKIIOYCHHS
¥ KOHCTPYKIMH HHAYKIMOHHOTO perne Toka PT-80.
Jlaboparopnas  pabora  Ne3  HccrnemoBanuwe — cxem
COCIMHEHUHN TpaHCPOPMATOPOB TOKA U TOKOBBIX OOMOTOK
peine

Jlaboparoprass pabora Ned4. HcciemoBaHwe  CXEMBI
MaKCHMaJlbHOW TOKOBOM 3alllUThI, HACTPOWKA peje TOKa Ha
1a00paTOPHOM CTEHJIE.

Jlaboparopnas pabora Ne 5. WccrnenoBaHue CXeMbl
ABTOMAaTUYECKOT0 TOBTOPHOTO BKITFOUECHUS.

Jlaboparopnas pabora Ne 6. WccrnegoBanue CXeMbl
ABTOMATHUYECKOr0 BKJIIOYEHHS PE3EPBHOTO HMCTOYHHUKA
MUTAHUS.

3HaTh:

31 ycTpoiicTBO, HA3HAYEHUE U
00JacTu NPUMEHEHUSI YCTPOICTB
pENEHHON 3a1UThl U aBTOMAaTUKH B
CUCTEMaXx 3JIEKTPOCHAOKEHMS;

33 crocoObl YCTaHOBKHU U
BKJIFOYEHUS CXEM pEICHHON
3alUThl SHEPTETUUYECKUX CHUCTEM;

35 npaBuiia TEXHUKH
0€30MacHOCTH NPH MOHTAXE,
HaJIaJIKe U HKCIUTyaTallu
YCTPOMCTB PEICHHON 3aIUTHI.

Ilepeyensb Tem:

Tema 2.1. Knaccudukanus 1 NpUHLIMI UCIIOTHEHUS pese
Tema 2.2. D1eKTpOMarHUTHBIE pelie.

Tema 2.3. UnnykunoHHOE pene.

Tema 2.4. Cxembl coequHeHUs! TpaHC(HOPMATOPOB TOKA IS
MIPUCOEINHEHUS PEJIEHHOMN 3aIUThI.

Tema 2.5. HCTOYHMKM TIMTaHUS OINEPATUBHBIX LENeEil
pENEHHON 3a1UThI

Tema 3.1. VYcrpoiictBo u
MaKCHMaJIbHOM TOKOBOW 3aIIUThI
Tema 4.1. YCcTpoHCTBO M OCHOBHBIE IApaMETPbl TOKOBOM
OTCEYKH

Tema 4.3. CxeMbl TOKOBBIX OTCEYEK.

Tema 4.4. HecenekTuBHasi TOKOBasi OTCEYKA C BBIAEPIKKOM
BpEMEHU

Tema 4.5. HecenekTuBHasi TOKOBasi OTCEUKa C BBIJIEPKKOM
BpEMEHU

Tema 5.1. TpexcTyneH4aTble TOKOBbIE 3aIUThI

Tema 5.2. HanpaBiieHHbIE TOKOBBIE 3aIIUTHI.

Tema 5.3. CxeMbl HaPaBJICHHBIX 3aLTUT

Tema 6.1. Peneitnas 3amura CUIOBBIX TPAHC(HOPMATOPOB.

OCHOBHBIE  TapaMeTpbl
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Tema 6.2. 'a3oBas 3amuTa TpaHchOpMaTOPOB.

Tema 6.3. JluddepeHnuanbHble TOKOBBIC  3aIlUTHI
TpaHc(hopMaTopoB.

Tema 6.7. 3amuTa Tpanchopmaropa NpeIoXpaHUTEIIMU.
Tema 7.1. Ha3snadyenune W  OCHOBHblE  (DYHKIIUH
ABTOMATUYECKUX YCTPOICTB.

Tema 7.2. ABToMaTuueckoe noBTopHoe BKiItoueHue (AIIB).
Tema 7.3. Cxembl yIpaBlIeHUSI KOPOTKO3aMBIKATEIsIMU U
OT/ICIIUTEIISIMU.

Tema 7.5. ABTOMAaTHYECKOE BKJIIOYEHUE PE3ECPBHOTO
nutanus (ABP).

Tema 7.7. ABTOMaTnyeckas yacToTHas pa3rpyska (AYP).
Tema 8.1. Peneitnas 3amura CHHXPOHHBIX T€HEPATOPOB.
Tema 8.3. Penelinas 3amuTa 3JICKTPUUECKUX JBUTATENCH.
Tema 9.1. Curnanuzanuu Ha MOJCTAHIUSAX.

Tema 9.2. IIpoTuBOaBapuiiHas aBTOMaTHKA.

Tema 9.3. BIOKUpPOBKH.

Tema 10.1. Ludpossie cpeacTBa peneiHON 3alUTHI.

Tema 10.2. MUKpOIPOLIECCOPHBIE YCTPONUCTBA, KOMITJIEKTHI
1 TKaQbI 3a0TUT

CaMocTosTeJbHASA
00y4YaKOIIHUXCH:

pabota

Buja camocTosiTeibHOM padoThI:

odopmIiIeHHEe OTUYeTa 110 J1abopaTopHOit padoTe Nel.

odopMIICHHE OTUYETa 110 JIabopaTopHOM padoTe Ne2;

odopmIiIeHHE OTUYeTa 10 J1abopaTopHO padoTte No3.
odopMIIeHHE OTUYETa I10 JIabopaTopHOi padoTe Ned;
odopmieHue oryera 1o jadboparopHoit padote Ne5;
odopmileHHEe 0TYETa 110 JTabopaTopHOil paboTe Neb;

pabota ¢ y4yeOHOH, CHOpPaBOYHOM M  TEXHUYECKOH

HOPMAaTHUBHOM JIUTEPATYpPOM:

1. VuuBepcanmbHas 3amuTa TpaHchopMaTopa THIMA
3THU-0,4

2. 3ammra OT 3aMblKaHMA B OJHOW TOYKE poTOpa
CHHXPOHHOTO T€HepaTopa;

3. 3ammTa OT 3aMbBIKaHUH Ha 3eMJII0  OOMOTKHU
BO30YXJICHHsI FeHepaTopa.

HanucaHue pedeparos, 10KIaJ10B U COOOIEHUI:
«DIEeKTPOHHBIE THIIBI PeJie U MPUHIIUI UX pabOThD)
«MUKpOTIPOIIECCOPHBIE THITHI PEIIE)

«Pese HampaBIeHUsT MOILTHOCTHY;

«HanpaBieHHbIE TOKOBBIE 3aIIIUTHI.

«TexHn4eckoe 00CIyKMBaHUE U OCMOTP T'a30BbIX peey;
«OKCIUTyaTaIus ra3oBoi 3aIIHATHI CHITOBBIX

TpaHc(hOpMaTOpPOBY.

«3amura CUJIOBBIX TpaHCHOPMATOPOB BBHIMOJTHEHHAS

ABTOMATUYECKUMU BBIKITFOYATEIISIMI
«/IByKpaTHOE aBTOMAaTHYECKOE TIOBTOPHOE BKITFOUCHHUEY;
«Tpexda3zHoe aBTOMATUYECKOE IMOBTOPHOE BKIIOYECHUE

Ha JIMHHSX C IByXCTOPOHHUM MTUTAHUEM).

«CTpyKTypa HUPPOBBIX YCTPONCTB peneiiHOM 3aIuTh»
«CTpyKTypHas cxema udpoBOro pese 3aiuTh»

COCTaBJICHUE NIPE3CHTALIN

«ABP Ha akkymynsTopax;
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«IIpuMeHeHre JOTMYECKOrO0 KOHTpOJUiepa B CXemax
aBTOMAaTHYECKOTO BKJIFOUEHHUS PE3EPBHOTO IMUTAHUSI.

«CUPUYC-AYP — MHKpOHpPOLECCOPHOE YCTPOMCTBO
ABTOMAaTHYECKON YaCTOTHOM Pasrpy3Kn;

«ABTOMAaTHKA YaCTOTHOTO JICIICHUS.

«ABapuiiHas CUTHAJIU3ALUS

«IIpenynpenurenbHas CUTHATU3ALINS
pelieHre 3ama4 M YOPKHEHHH 10 pacdyeTy OCHOBHBIX
MapamMeTpOB AJIEKTPOMArHUTHBIX PEie;
pelIeHue 3a/1ay U yIpaKHEHUH 10 pacueTy MOTrpemlrHOCTei
HU3MEPUTENIBHBIX TPaHC(HOPMATOPOB;
pelIeHre 3aJad W YINPaXHEHWW IO pacyeT IapaMeTpoB
muddepeHIMaATbHBIX 3alTUT

IIK 1.3. Ilogaep:kuBaTh pexuMbl padoThl U 3aJaHHbIE TApaMeTPbl J1eKTPUPUINPOBAHHBIX
H ABTOMATHYECKUX CHCTEM YNPABJIEHHUSI TEXHOJOTHYECKHUMH MPOLECCAMHU

Ymers:

V1 npon3BOAUTH pacyeT OCHOBHBIX
XapaKTEPUCTHUK peJICHHON 3aIUThI
JUISL 3JIEMEHTOB CXEM
3JIEKTPOCHAOKEHUS
(ameKTpoABUTATEIICH,
TpaHc(hOopMaToOpoB, FEHEPATOPOB,
JUHUN);

VY2 ananu3upoBath padoTy cxeM
pENEHHOM 3aUThI 1
aBTOMATHU3AlNHU
AIIEKTPOIHEPTETHUECKUX CUCTEM U
KPUTUYECKH OLIEHUBATh
KOHCTPYKTHUBHBIE JIOCTOMHCTBA U
HEJOCTATKHU PA3JIUYHbIX YCTPOUCTB
pENEeHHOM 3alUThl U AaBTOMATUKH;

V3 BbIOUpaTh KOHPUTYpaLUU U
COCTaB OCHOBHBIX M PE3EPBHBIX
HJIEMEHTOB 3aILUT SHEPTrOCUCTEM,
POEKTHPOBATH CHCTEMBI
pENEHHON 3alUThI;

TemaTuka J1a00PaATOPHBIX PadOT M MPAKTHYECKHUX
3aHATHI:

[Ipaktuueckoe 3anarue Ne 1. PacyeT TOKOB KOPOTKOIO
3aMbIKaHUs BOJU3U IIUH Te€HEpaTopa.

[Tpaktuueckast pabora Ne 2. IlpoBepka TpancpopmMaTopoB
ToKa Ha 10%-yI0 NOrpemHoCTb.
[Ipaktnueckoe  3ansitue  Ne3d.  Pacuer
MaKCUMaJIbHOM TOKOBOM 3aIATHI.
MPUHUUIINAIBHBIX CXEM TOKOBOM 3aIIUTHI.
[Tpaktuueckoe 3anstue No4. Pacuer mapameTpoB TOKOBOi
otceuku. CocTaBieHHWE TNPUHLUIHAIBHBIX CXEM TOKOBOM
3alIUTHI.

apameTpoB
CocraBienune

JlaGopatopnast pabora Nel MccrmenmoBanue KOHCTPYKIIMU U
CXEM BKJIFOUEHUS pesie MaKCUMAJIBHOrO TOKa Tuna PTB.
JlaGopaTtopHnast padota Ne2 VccnenoBanue cxem BKIIOUCHHS
¥ KOHCTPYKIIUH UHIYKITMOHHOTO pese Toka PT-80.
JlaGopatopunast  pabora  Ne3  HccnemoBanme — cxem
coeMHEHUI TpaHC(HOPMATOPOB TOKA U TOKOBBIX OOMOTOK
peine

Jlabopartopnas  paGora Ne4. HccrnemoBaHwe — CXEMBbI
MAaKCHMaJIbHOM TOKOBOM 3alllUThl, HACTPOMKA pelie TOKA Ha
71a00paTOPHOM CTEHIE.

JlaGopatopnast pabGora Ne 5. WccnemoBanwe CXeMbl
ABTOMATUYECKOTO MOBTOPHOTO BKIFOUEHHUSI.

JlaGopatopnass pabora Ne 6. WccnemoBanme CXeMbl
ABTOMATUYECKOTO BKJIIOYEHHUS PE3EPBHOTO HMCTOYHHKA
IIUTAaHUAA.

3HaTh:

31 ycTpoiicTBO, HA3HAYECHHUE U
o0JacTu MPUMEHEHHS YCTPOICTB
pEeNeHHON 3alUThl 1 aBTOMAaTHKH B
CUCTEMaX DJIEKTPOCHAOKECHHS;

32 MeToABl pacyeTa u BrIOOpa
OCHOBHBIX 3JICMCHTOB CUCTEM

Ilepeyenn Tem:

Tema 1.1. BBenenue
Tema 1.2. TpeboBanus,
3alUTe U aBTOMAaTHKE
Tema 1.3. Buapl MOBpEXIEHUI, BBIABISEMbIE CPEACTBAMU
pENEHHON 3aIUThI

Tema 1.4. Pexumbl HEUTpaIK 3JIEKTPUUECKUX CUCTEM

Tema 1.5. TokM KOPOTKOrO 3aMbIKaHUSI B CETAX C
IJ1YyX03a3€MJICHHON HEUTPAJIBIO.

MPEABABISIEMBIE K PENCHHON
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pENEHHON 3alUThI;

33 crocoObl yCTaHOBKHU U
BKJIFOYEHUS CXEM PEIECHHON
3aIIUThl YHEPIEeTUUECKUX CUCTEM;

34 npaBuiia TEXHUYECKOU
JKCILTyaTaluu
AJIIEKTPOOOOPYIOBAHUS CUCTEM
peeHHON 3alUThI;

35 npaBuiia TEXHUKU
0e30MacHOCTH MPH MOHTAXE,
HaJIaJIKe U IKCIUTyaTalluu
YCTPOMCTB PENEHON 3aIUTHI.

Tema 1.6. Toku KOpPOTKOro 3aMbIKaHUsI B CHCTEMAaX C
M30JIMPOBAHHON HEUTPAJIbIO.

Tema 2.1. Knaccuukanusi ¥ MpUHIUI UCTIOTHEHUS pesie
Tema 2.2. DneKTpOMarHUTHHIE peie.

Tema 2.3. UnaykiimoHHoe pee.

Tema 2.4. CxeMbl coeTMHEHHS TpaHC(HOPMATOPOB TOKA ISt
IIPUCOCIMHEHMS PEIICHHOM 3alUTHI.

Tema 2.5. VCTOYHMKM THTAHUSA OINEPATUBHBIX LIETEH
pENEHHON 3a1UThI

Tema 3.1. VYcTpoliCTBO M  OCHOBHBIE IapaMETphI
MaKCHMaJIbHOM TOKOBOW 3aIIUThI

Tema 3.2. BpiOop ycTaBOK © pacyeT mapameTpoB
MaKCHMaJIbHON TOKOBOW 3aIIUThI

Tema 4.1. YCcTpoHCTBO U OCHOBHBIE IapaMeTpPbl TOKOBOI
OTCEUKHU

Tema 4.3. CxeMbl TOKOBBIX OTCEUEK.

Tema 4.4. HecenekTuBHasE TOKOBasi OTCEYKa C BBLACPKKOU
BpPEMEHU

Tema 4.5. HecenekTuBHasi TOKOBasi OTCEUKA C BBIIEPIKKOM
BpPEMEHU

Tema 5.1. TpexcTyneH4aTble TOKOBBIE 3aIUThI

Tewma 5.2. HanpaBiieHHbIE TOKOBBIE 3aIITUTHI.

Tema 5.3. CxeMbl HaPaBJICHHBIX 3aLIUT

Tema  5.4. BpiOop  napamerpoB  cpaOaTbhIBaHUS
HaIlpaBJICHHBIX TOKOBBIX 3aIlIUT.

Tema 6.1. Peneitnas 3amura CUI0BBIX TpaHCHOPMATOPOB.
Tema 6.2. ['azoBas 3ammuTa TpaHc(HOPMATOPOB.

Tema 6.3. JuddepeHnuaabHble TOKOBBIE  3aIUTHI
TpaHc(hOpMaTOpPOB.

Tema 6.4. Toku cpabateiBanus 1udPepeHInaTbHBIX 3aIUT.
Tema 6.5. luddepennnanbHblie 3aUTh 0€3 TOPMOXKEHUS.
Tema 6.6. [luddepenunanbHbie 3T C TOPMOKEHUEM.
Tema 6.7. 3amura TpaHcpopmaTopa NpeToXpaHUTENISIMU.
Tema 7.1. Ha3HaueHnMe ¥  OCHOBHbIE  (YHKIIUH
ABTOMATUYECKUX YCTPOMICTB.

Tema 7.2. ABTomMaTnueckoe noBTopHoe BkitoueHue (AIIB).
Tema 7.3. Cxembl ynpaBieHHs KOPOTKO3aMBIKaTEIIIMH U
OTJIEIUTEINSAMHU.

Tema 7.4. Hanagka u nposepku ycrporicts AlIB.

Tema 7.5. ABTOMaTM4eckoe BKJIIOYEHHE PE3EPBHOTO
nutanus (ABP).

Tema 7.6. Hananka u skcruryaranus ycrporicts ABP

Tema 7.7. ABTOMaTHUeCKas yacTOTHas pa3rpyska (AYP).
Tema 8.1. Penelinas 3amuTa CHHXPOHHBIX T€HEPATOPOB.
Tema 8.2. Be160p TOKOBO# 3aIIUTHI JJIsl TEHEPATOPOB.

Tema 8.3. Peneitnas 3amunTa 31eKTPUIECKUX JABUTATEIECH.
Tema 9.1. Curnanuzanuu Ha MOACTAHIIUAX.

Tema 9.2. IIpoTnBOaBapuiiHass aBTOMAaTHKA.

Tema 9.3. B1OKHUPOBKH.

Tema 10.1. ludpoBsie cpeacTBa peaeiHON 3alTUTHI.

Tema 10.2. MuKpoOnpoOLECCOPHBIE YCTPONHCTBA, KOMIIJIEKTHI
1 1Kadbl 3amuT
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CaMocTosTeJILHAS
00y4Jarouuxcs:

padora

Bua camocrosiTeibHOI padoThI:
odopmiieHHEe 0TYeTa 110 JTabopaTopHoit padoTe Nel.
odopMIIeHHE OTUYeTa 110 JIabopaTopHO padboTe Ne2;
odopmIieHHE 0TYeTa 110 JTabopaTopHOil padoTe No3.
odopMIIeHHE OTUETA IO JIabopaTopHOii padoTe Nod;
odopmIIeHHEe 0TYeTa 110 JTabopaTopHoit pabote No5;
odopMIIeHHE OTUYETA 110 JIabopaTopHOii padboTe Neb;
padora ¢ y4eOHOW, CHpPaBOYHOH M  TEXHUUYECKOMH
HOPMAaTHUBHOM JIUTEPATYPOM:
1. HayanbHblil nepuos1 KOPOTKOTO 3aMbIKaHHUS;
2. HecummerpuuHbIe KOPOTKHE 3aMBIKAHHS;
3. CornacoBaHue MaKCHUMaJlbHOM TOKOBOM 3alUTHI C
Pa3HOTHITHBIMU XapPaKTEPUCTUKAMU
4. Pabora cxembl  AByx(dazHON  HampaBJICHHOM
MaKCHUMaJbHOH TOKOBOM 3aIIUTBl € MO(a3HBIM
MTyCKOM.
5. 1.VuHuBepcanbHas 3amura TpaHcpopMmaTopa THIA
3TU-0,4
6. 3ammra OT 3aMBIKaHMM B OJHOW TOYKE pOTOpa
CHHXPOHHOT'O T€HepaTopa;
7. 3ammra OT 3aMblKaHMA Ha 3eMJII0  OOMOTKH
BO30YKICHHS T€HEPaTOpa.
HanucaHue pedeparoB, T0KIAJA0B U COOOIECHUI:
«Cetu C PE30HaHCHO-3a3eMJIEHHBIMU
(KOMITIEHCHPOBAHHBIMH ) HEUTPATIIMUY
«Y CTpOMCTBO AYroracsilux peakTopoB»
«DIEeKTPOHHBIE THIIBI PeJie U MPUHIIUI UX PadOThHI»
«MUKpOIPOIIECCOPHBIE THITHI PEIIE)
«Pene HampaBIEeHUST MOLITHOCTHY;
«HanpaBieHHbIE TOKOBBIE 3aIlIUTHI.
«TexHuueckoe 00CITy)KHBaHHE U OCMOTP TFa30BBIX peyiey;
«OKCIUTyaTaus ra3oBoi 3aIUTHI CHJIOBBIX
TpaHcGopMaTopoBy.
«3amuTa CHWJIOBBIX TpPaHC(OPMATOPOB BBITIOJTHEHHAS
ABTOMATUYECKUMU BBIKITFOYATEIISIMI
«JIByKpaTHOE aBTOMAaTHYECKOE TIOBTOPHOE BKIFOUECHUEY;
«Tpexda3Hoe aBTOMaTHYECKOE€ MOBTOPHOE BKIIOYCHHE
Ha JIMHUSAX C TBYXCTOPOHHHUM ITUTAHUEM)).
«CTpyKTypa HUGPOBLIX YCTPOUCTB PENEHHOM 3aIUTHD)
«CTpyKTypHas cxema Hu(ppoBOTO pesie 3aIuTh»
COCTaBIIEHUE MPE3CHTAIU:
«ABP Ha akkymynsTopax;
«[IpumMeHeHre JIOTUYECKOTO KOHTpOJIIepa B cXeMax
ABTOMATHYECKOTO BKJIIOUCHHS PE3EPBHOTO IMTUTAHUS.
«CUPUYC-AYP — MHKpONPOLECCOPHOE YCTPOMCTBO
ABTOMATHYECKOW YaCTOTHOM Pasrpy3Ku»;
«ABTOMAaTHKa YaCTOTHOTO JCIICHUS».
«ABapuitHas CUTHAJIA3ALAS»
«[IpenynpenurenbHas CUTHATU3AIINS)
pelieHne 3aJad W YOPaXHEHWM 10 pacyeTy TOKOB
KOPOTKOTO 3aMbIKaHUSI.
pelieHrne 3a7ad W YOPaXHEHWH 10 pacyeTy TOKOB
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KOPOTKOTO 3aMbIKaHUSI.
pelieHre 3ama4 M YOPKHEHHH 10 pacdyeTy OCHOBHBIX
MapaMeTpOB IEKTPOMATHUTHBIX PETIE;

pelIeHue 3a/1ad U YIpaKHEHUH 10 pacyeTy MOTrpemrHoCTei
WU3MEPUTENIBHBIX TPaHC(HOPMATOPOB;

pelIeHre 3aJad M YNPaXHEHWW IO pacyeT IapaMeTpoB
MaKCHMaJIbHOM TOKOBOM 3aIlIUTHI;
pelIeHre 3aJad U yINpaKHEHUH
HAIPABICHHBIX TOKOBBIX 3alTUT
pelIeHre 3a7ad U yNpaKHEHUU
muddepeHIaTbHBIX 3alIUT
pelIeHre 3aJad W YNPaXHEHWH IO pacyuer
QG epeHIaIbHBIX 3aHUT 0€3 TOPMOKEHHS
pelieHre 3a7ad U YIpaXHEHWH MO pacyer
i depeHIMATBHBIX 3alIUT ¢ TOPMOKECHUEM

[0 pacyeT MapaMeTpoB

M0 pacyeT MapaMeTpoB

napaMeTpoB

napaMeTpoB

INIK 2.1. BpInoJaHATH

MeponpusTHs

no Oecnepe0OHOMY  3JIEKTPOCHAOKEHHIO

CeJIbCKOXO0351iICTBEHHBIX NPeANPUATHIA.

Ymers:

V1 npon3BoAUTH pacyeT OCHOBHBIX
XapaKTEPUCTHUK peJICHHON 3aIlUThI
JUISL 3JIEMEHTOB CXEM
3JIEKTPOCHAOKEHUs
(ameKTpoABUTATEIICH,
TpaHc(hOopMaToOpoB, FEHEPATOPOB,
JUHUN);

VY2 ananu3upoBath paboTy cxeM
pENEHHOM 3alUThI 1
aBTOMAaTHU3aLNHU
AIIEKTPOIHEPTETHUECKUX CUCTEM U
KPUTUYECKH OLIEHUBATh
KOHCTPYKTHUBHBIE JIOCTOMHCTBA U
HEJOCTATKHU Pa3JIMYHbIX YCTPOUCTB
pENEeUHOM 3alUThl U AaBTOMATUKH;

V3 BbIOMpaTh KOHPUTYpaLIUU U
COCTaB OCHOBHBIX M PE3EPBHBIX
HJIEMEHTOB 3aIUT SHEPTOCUCTEM,
POEKTHPOBATH CHCTEMBI
pENEHHON 3aUThI;

V4 npon3BoaUTh NPOBEPKY U
JUAarHOCTUKY YCTPOUCTB pEIEHHOMN
3AIIUTHI IO YCIIOBHIO
YyBCTBUTEIbHOCTH;

V5 kBanupuIUpOBaHHO
AKCILTYaTUPOBATh 3JIEMEHTHI
peNeHHOM 3alUThl 1 aBTOMAaTUKU
CHCTEM 3JICKTPOCHAOKEHHUSI.

TemaTuka J1a00paATOPHBIX PadOT M MPAKTHYECKHUX
3aHATHI:

[Ipaktuueckoe 3anarue Ne 1. Pacyer TOKOB KOPOTKOIO
3aMbIKaHUs BOJU3U IIUH Te€HEpaTopa.

[Tpaktueckast padora Ne 2. IlpoBepka TpancopmaTopoB
ToKa Ha 10%-yI0 NOrpemHoCTb.
[Ipaktuueckoe  3ansitue  Ne3d.  Pacuer
MaKCUMaJIbHOM TOKOBOM 3aIIATHI.
MPUHIUITUAIBHBIX CXEM TOKOBOM 3aIIMUTHI.
[Tpaktuueckoe 3anstue No4. Pacuer mapameTpoB TOKOBOi
orceuku. CocTaBieHHWE TNPUHLUUIHAIBHBIX CXEM TOKOBOM
3aIlUTHI.

apameTpoB
CocraBienune

JlaGopatopuast pabGora Ned. HcciemoBanwe  CXeMbI
MaKCHMaJbHOW TOKOBOM 3alIMTHI, HACTPOMKa peie TOKa Ha
1a00paTOPHOM CTEHJIE.

Jlaboparopnas pabora Ne 5. WccrnegoBaHue CXeMbl
ABTOMAaTUYECKOT0 TOBTOPHOTO BKIIFOUECHUS.

Jlaboparopnas pabora Ne 6. WccrnegoBaHue CXeMbl
ABTOMATHUYECKOT0 BKJIIOYEHHS PE3EPBHOTO HMCTOYHHUKA
MUTAHUA.

3HaTh:

Ilepeyennb Tem:
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31 ycTpoicTBO, HA3HAUCHUE U
00J1acTH IPUMEHEHUS YCTPOWCTB

pENEHHON 3a1UThl 1 aBTOMAaTHKH B

CHUCTEMax 3HCKTpOCH36)KeHI/IH;

32 MeTobl pacyeTa u BeIOOpa
OCHOBHBIX JIEMEHTOB CHCTEM
pENEHHON 3alUThI;

33 crocoObl yCTaHOBKHU U
BKJIFOYEHUS CXEM PEIECHHON
3alUTHl PHEPIEeTUUECKUX CUCTEM;

34 npaBuiia TEXHUYECKOU
JKCILTyaTaluu
AJIIEKTPOOOOPYIOBAHUS CUCTEM
peeHHON 3alUThI;

35 npaBuiia TEXHUKU
0€30MacHOCTH MPH MOHTAXE,
HaJIaJIKe U IKCIUTyaTalluu
YCTPOMCTB PENEHOM 3aIIHTHI.

Tewma 1.1. BBenenue
Tema 1.2. TpebGoanusl,
3alllUTE U aBTOMATUKE
Tema 1.3. Bunbl noBpexaeHuM, BBISBISAEMbIE CPEACTBAMHU
pENEHHON 3a1UThI

Tema 1.4. PexxuMbl HEUTpaJIU SJIEKTPUYECKUX CUCTEM

Tema 1.5. TokuM KOPOTKOrO 3aMbIKaHUSI B CETAX C
[IYyX03a3€MJICHHOM HENUTPaJIbIO.

Tema 1.6. Toku KOpPOTKOTrO 3aMBIKaHHMSI B CHCTEMaxX C
M30JIMPOBAHHOMN HEUTPAJIbIO.

Tema 2.1. Knaccudukanust 1 MpUHIUI UCTIOTHEHUS pejie
Tema 2.2. DneKTpOMarHUTHHIE peie.

Tema 2.3. UnaykiimoHHoe pee.

Tema 2.4. Cxembl coequHeHUs! TpaHC(HOPMATOPOB TOKA IS
IIPUCOECIMHEHMS PEIICHHOM 3alUTHI.

NpEIbABISIEMbIE K peJeiHON

Tema 2.5. VCTOYHMKM THUTAHUSA OINEPATUBHBIX ILIETEH
pENEHHON 3a1UThI

Tema 3.1. VYcCTpoHCTBO U  OCHOBHBIE IapaMETPhI
MaKCHUMaJIbHOM TOKOBOM 3aIllUThI

Tema 3.2. BpiOOp yCTaBOK ¥ pacyer NapaMeTpoB

MAaKCHMaJIbHOM TOKOBOW 3aI{UThI

Tema 4.1. YcTpoiicTBO M OCHOBHBIE IapaMETPbl TOKOBOM
OTCEYKHU

Tema 4.3. CxemMbl TOKOBBIX OTCEUEK.

Tema 4.4. HecenekTuBHass TOKOBasi OTCEYKa C BBIACPKKOU
BpPEMEHHU

Tema 4.5. HecenexkTuBHas TOKOBasi OTCEYKa C BBIACPKKOU
BpPEMEHHU

Tema 5.1. TpexcryneH4aTble TOKOBBIE 3aLUTHI

Tema 5.2. HanipaBiieHHbIE TOKOBBIE 3aIIIUTHI.
Tema 5.3. Cxembl HanIPaBJIEHHBIX 3aLIUT
Tema 54. Bri6op rapameTpoB
HAIPABJICHHBIX TOKOBBIX 3aIUT.

Tema 6.1. Peneitnas 3amura CUIOBBIX TPAHC(POPMATOPOB.
Tema 6.2. ['azoBas 3amuTa TpaHCHOPMATOPOB.
Tema 6.3. [QuddepeHunanbHble  TOKOBBIE
TpaHc(hOpMaTOpPOB.

Tema 6.4. Toku cpabateiBanus 1udPepeHInaTbHBIX 3aUT.
Tema 6.5. [luddepennnanbabie 3aUTH 6€3 TOPMOKESHHUS.
Tema 6.6. [InddepenimanbHble 3aUTHI ¢ TOPMOKEHUEM.
Tema 6.7. 3amura TpaHchopmaTopa NpeIoXpaHUTENISIMU.
Tema 7.1. Ha3naueHne ¥  OCHOBHBIE  (YHKIIHMH
ABTOMATUYECKUX YCTPOMICTB.

Tema 7.2. ABTomMaTuueckoe noBTopHoe BkitoueHue (AIIB).
Tema 7.3. Cxembl ynpaBieHHS KOPOTKO3aMBIKaTEIsIMU H
OTJIEUTEINSAMHU.

Tema 7.4. Hananka u nposepku ycrporicts AlIB.

Tema 7.5. ABTOMaTu4eckoe BKJIIOYEHHE PE3EPBHOTO
nutanus (ABP).

Tema 7.6. Hanagka u skcrutyatanus ycrpoicts ABP

Tema 7.7. ABTromMaTnueckas 4acToTHas pasrpyska (AYP).
Tema 8.1. Penelinas 3amuTa CHHXPOHHBIX T€HEPATOPOB.

cpabaTbIBaHMs

3alllUThI
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Tema 8.2. BeIOOp TOKOBOW 3aIIUTHI ISl TEHEPATOPOB.

Tema 8.3. Penelinas 3amuTa 3JICKTPUUECKUX JBUTATEICH.
Tema 9.1. Curnanuzanuu Ha MOJCTAHIUSAX.

Tema 9.2. [IpotuBOaBapuiiHas aBTOMaTHKA.

Tema 9.3. BIOKUpPOBKH.

Tema 10.1. Lludposie cpeacTBa peaeiHON 3alTUTHI.

Tema 10.2. MukponpoLeccopHbie yCTPONCTBA, KOMIUIEKThI
1 1Kadwl 3a1muT

CamocrogaTeabHas
00y4Jarouuxcs:

paGora

Bua camocrosiTe1bHOI padoThI:
odopmIIeHHEe 0TYETa 110 JTabopaTopHOi padote No4;
odopMIIeHHE OTUYeTa 110 JIabopaTopHOii padoTe NeJ;
odopmIIeHHE 0TYETa IO JTabopaTopHOi padote Neb;
pabora ¢ y4eOHOW, CHOPaBOYHOM W  TEXHHYECKOU
HOPMAaTUBHOI TUTEpaTypOil:

1. HayanbHblil nepuol KOPOTKOTO 3aMbIKAHUS;

2. HecuMmMeTpU4HbBIE KOPOTKUE 3aMbIKAHHUS;

3. CornacoBanne MaKCHMaJbHOW TOKOBOH 3allUTBI C

Pa3HOTHUITHBIMU XapPaKTEPUCTUKAMU

4. PabGora  cxembl  JByx(a3zHOW  HampaBIEHHON

MaKCHMaJIbHOM TOKOBOM 3aIIUTHI C MTO(a3HBIM TyCKOM.

5. 1.YHuBepcanpHas 3amuTa TpaHcopmaropa THIIA

3TU-0,4

6. 3ammTa OT 3aMBIKAHUW B OJHOW TOYKE pOTOpA

CUHXPOHHOT'O T€HEpaTopa;

7. 3ammTa OT 3aMBIKaHUH Ha 3EMIII0  OOMOTKH

BO30YKJIEHHsI FeHepaTopa.
HanucaHue pedeparos, 10KIa10B U COOOIIEHUI:

«Cetn c PE30HAHCHO-3a3EMJIEHHBIMU
(KOMITIEHCHPOBAHHBIMH ) HEUTPATIIMU

«Y CTpONCTBO IyTrOracsiux peakTopoB»

«DJIEKTPOHHBIE THUIIBI PEJIE U MPUHIIMIT UX pabOTHD»

«MHUKpOTIPOIIECCOPHBIE TUIIBI PETIEH

«Pene HanpaBiIeHUS MOLTHOCTIY;

«HarpaBieHHbIE TOKOBBIE 3aIIUTHI.

«TexHn4eckoe 00CcIyKHUBaHUE U OCMOTP T'a30BbIX perey;

«QKCIUTyaTaIus ra3zoBoi 3alUThI CHJIOBBIX
TpaHcGopMaTopoBy.

«3amura CUJIOBBIX TpaHC(HOPMATOPOB BBHINOITHEHHAS
ABTOMATUYECKUMU BBIKITFOYATEIISIMI

«/IByKpaTHOE aBTOMaTHYECKOE MOBTOPHOE BKIIIOUEHHUEY;

«Tpexda3zHoe aBTOMATUYECKOE IMOBTOPHOE BKIIOYECHUE
HAa JINHUAX C JBYXCTOPOHHUM MHUTAHUEM.

«CTpyKTypa HUGPOBLIX YCTPOUCTB PEICHHON 3aIUTHI)

«CTpyKTypHas cxema uppoBOro pesne 3aiuTh»
COCTaBJIEHUE MPE3ECHTALIUN!

«ABP Ha akkymynsTopax;

«[IpumMeHeHNEe JIOTMYECKOTO KOHTpPOJIIEpa B CXeMax
ABTOMATUYECKOTO BKJIIOYEHHS PE3€PBHOTO MUTAHUSY.

«CUPUYC-AYP — MHKpOHpPOLECCOPHOE YCTPOMCTBO
ABTOMAaTUYECKON YaCTOTHOU pa3rpy3Ku»;

«ABTOMaTHKA YaCTOTHOTO JICJICHUS.

«ABapuiiHas CUTHAJIA3ALUS

44




«[IpenynpenurenbHas CUTHATN3ALINS»
pellleHne 3aja4 W YHPaXHEHWM 110 pacyeTy TOKOB
KOPOTKOI'O 3aMbIKaHUSI.
pellleHne 3aJa4 U YNPaXHEHWM 110 pacyeTy TOKOB
KOPOTKOI'O 3aMbIKaHUSI.
pelleHne 3ajad M YIPAKHEHUH 10 pacdyeTy OCHOBHBIX
[IapaMEeTPOB AIEKTPOMArHUTHBIX PEIIE;
pelleHne 3a1a4 U yNpPaKHEHUH 110 PAacyeTy MOTPEIIHOCTEN
U3MEPUTENBHBIX TPaHC(HOPMATOPOB;
pelleHne 3a7ad U YNpPaXHEHWM 0 pacyer
MaKCHMaJIbHOM TOKOBOM 3aIlIUTHI;
pelleHne 3a7ad U yNpaXHEHUH
HAIPaBJICHHBIX TOKOBBIX 3aLUT
pelleHne 3a1ad U yNpaXHEHWUH
QG epeHIaIbHBIX 3aIAT
pelleHne 3azad U YNpPaXHEHWM 10 pacyer
QG epeHIaIbHBIX 3aIUT 0€3 TOPMOKEHHSI
pelieHne 3ajad U YNpaXHEHWM MO pacuer
T pepeHIMaIbHbIX 3aLIUT C TOPMOKEHUEM

napaMeTpoB
0 pacyeT MapaMeTpoB
M0 pacyeT MapaMeTpoB
napaMeTpoB

HapaMeTpoB

IIK 2.3. O0ecnieqyuBaTh 3J1eKTPO0E30NIACHOCTb.

Ymers:

VY3 BbIOUMpaTh KOHPUTYpALIUU U
COCTaB OCHOBHBIX U PE3EPBHBIX
AJIEMEHTOB 3aIIUT YHEPTOCUCTEM,
MIPOCKTUPOBATH CUCTEMBI
pENENHON 3alUThI;

Y4 npousBoANUTH IPOBEPKY U
JUArHOCTUKY YCTPOUCTB peIeHHON
3aIIUTHI IO YCIOBUIO
4YBCTBUTEIIBHOCTH;

V5 kBanupuuupoBaHHO
DKCIUTYaTUPOBATh 3JIEMEHTBI
pENEeHHOM 3aIUThl U aBTOMATHUKH
CHCTEM 3JIEKTPOCHAOKEHHUSL.

TemaTuka J1a00paTOPHBIX PadOT M NPAKTHYECKHX
3aHATHH:

[TpakTnueckoe 3ansitue Ne 1. Pacdyer TOKOB KOpPOTKOro
3aMbIKaHUs BOJIM3HU IIMH reHepaTopa.
[Tpaktueckoe  3anatue  Ne3.  Pacuer
MaKCUMaJbHOMN TOKOBOH 3aIIUTHL.
MPUHIMUITNAIBHBIX CXEM TOKOBOW 3aIlIMTHI.
ITpakTnueckoe 3anarue Ned. Pacuer mapameTpoB TOKOBOM
orceuku. CocTaBlieHHE NPUHLIMIHUAIBHBIX CXEM TOKOBOM
3aILUTHI.

rapaMeTpoB
CocraBieHue

Jlabopartopnasi pabora Nel MccnemoBanme KOHCTPYKIUHU U
CXEM BKJIFOUECHUS peJIe MaKCUMAJIBHOrO Toka Tuna PTB.
Jlabopartoprast padota Ne2 MccnenoBanue cxeM BKIFOUCHHUS
¥ KOHCTPYKIIMH WHAYKIIMOHHOTO pene Toka PT-80.

Jlaboparopnas  pabora  Ne3  IccrmemoBanue — cxem
COCIMHEHUH TpaHCHOPMATOPOB TOKA U TOKOBBIX OOMOTOK
peine

JlaGopatopnast pabGora Ned. HcciemoBaHwe  CXeMbI

MaKCHMaJIbHOW TOKOBOW 3aIllUTHI, HACTPOWKA peje TOKa Ha
1a00paTOPHOM CTEHJIE.

Jlaboparopnas pabora Ne 5. WccrnenoBaHue CXeMbI
ABTOMAaTUYECKOT0 TOBTOPHOT'O BKIIFOUECHUS.

Jlaboparopnas pabora Ne 6. WccrnenoBaHue CXeMbI
ABTOMATHUYECKOTO BKJIIOYEHHS PE3EPBHOTO HCTOYHHUKA
MMUTAHUS.

3HaTh:

31 ycTpoiicTBO, HA3HAYEHUE U
o0JacT MpUMEHEHUsI YCTPOICTB
pENEHHON 3a1UThl U aBTOMAaTHKH B
CHUCTEMax DJICKTPOCHAOKCHHUS;

Ilepeyensb Tem:

Tema 1.1. Beenenue

Tema 1.3. Buael noBpe)JIE€HNUN, BBIABISIEMBIE CPEICTBAMHU
pENEHHON 3a1UThI

Tema 1.4. PexxnMbl HEUTpaJIA SJIEKTPUYECKUX CUCTEM

Tema 1.5. Toku KOPOTKOTO 3aMbIKaHH B CETIX C
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33 cnocoObl YCTaHOBKHU U
BKJIIOUCHHS CXEM peJIeHHON
3alIUThl YHEPTETUYECKUX CUCTEM;

34 npaBua TEXHUYECKOMN
JKCIUTyaTaluu
3EKTPOOOOPYIOBaHUS CUCTEM
pENEHHON 3alUThI;

35 npaBusa TEXHUKHU
0€30MaCHOCTH NP MOHTAXE,
HaJaJKe U IKCIUTyaTalluu
YCTPOMCTB PEICHHON 3aIUTHI.

IJIyX03a3€MJICHHON HEHUTPAJIBIO.

Tema 1.6. TokuM KOpPOTKOro 3aMbBIKaHHMSI B CHUCTEMax C
U30JIMPOBAHHOM HEUTPAJIBIO.

Tema 2.4. CxeMbl coeMHEHHS TpaHC(HOPMATOPOB TOKA ISt
IIPUCOCIUHECHMS PEIICHHOM 3alUTHI.

Tema 2.5. VCTOYHMKM THUTaHUSA ONEPATUBHBIX LIETEH
pENEHHON 3a1UThI

Tema 4.3. CxeMbl TOKOBBIX OTCEUEK.

Tema 5.3. Cxembl HaIPaBJICHHBIX 3aLIUT

Tema 6.1. Peneitnas 3amura CUIOBBIX TPAHC(HOPMATOPOB.
Tema 6.2. 'a3oBas 3amuTa TpaHchOpMaTOPOB.
Tema 6.3. JluddepeHnuaabHble  TOKOBBIC
TpaHc(hopMaTopoB.

Tema 6.7. 3amuTa TpanchopmaTopa NpeaoXPAHUTEISIMH.
Tema 7.3. Cxembl yIpaBieHUS KOPOTKO3aMBIKATEISIMU H
OTJICTTUTEISIMHU.

Tewma 7.4. Hananka u npoBepku yctpoiicts AIIB.

Tema 7.6. Hananka u sxcrutyatanus yctpoiicts ABP

Tema 7.7. ABTOMaTHueckas 4yacToTHast pasrpyska (AYP).
Tema 8.1. Peneitnas 3amura CHHXPOHHBIX T€HEPATOPOB.
Tema 8.3. Penelinas 3amuTa 3JICKTPUUECKUX JBUTATENICH.
Tema 9.1. Curnanuzanuu Ha MOJACTAHIUSAX.

Tema 9.2. [IpoTuBOaBapuiiHas aBTOMaTHKA.

Tema 9.3. BIOKUpPOBKH.

3alIUThI

CamMocTosTeJbHASA
00y4YaKOIIHUXCH:

pabora

Bua camocrosiTeibHOI padoThI:
odopmieHne otyera 1o JaboparopHoi padore Nel.
odopmiieHHEe 0TYETA 110 JTabopaTopHOil padote No2;
odopmieHne oTyera 1o JaboparopHoil pabore Ne3.
odopmiieHHEe 0TYETA 110 JTabopaTopHOil pabote No4;
odopmieHue oryera 1o jadboparopHoi padote Ne5;
odopmiieHHEe 0TYETa 110 JTabopaTopHOil pabote Neb;
pabota ¢ y4yeOHOH, CHOpPaBOYHOM M  TEXHUYECKOMH
HOPMAaTHUBHOM JIUTEPATYpPOM:
1. HauanbHbIi nepruoi KOPOTKOTO 3aMbIKaHUS;
2. HecumMmeTrpu4Hble KOPOTKUE 3aMbIKaHUS;
3. VYHuBepcampHas 3amuTa TpaHcpopMmaropa THIIA
3TH-0,4
4. 3ammura OT 3aMBIKAHUKW B OJIHOM TOYKE pPOTOpaA
CHHXPOHHOT'O FeHepaTopa;
5. 3ammra oT 3aMbBIKaHWil Ha
BO30YXJICHHsI FeHepaTopa.
6. Peneiinas 3ammTa SJIEKTPOJBHTATENISI OT TEIUIOBOM
[EPETPY3KH.
7. 3ammMra 3JIeKTpOABUraTells OT MOTEPU CHHXPOHU3MA.
HafucaHue pedepaTosn, TOKIAJ0B U COOOIICHUH:
«Cetn c PE30HAaHCHO-3a3EMJICHHBIMH
(KOMIIEHCUPOBAHHBIMU ) HEHUTPAIAMU
«Y CTpOMCTBO AYroracsilux peakToOpOB»
«TexHn4eckoe 00CIyKHUBaHUE U OCMOTP T'a30BbIX peey;
«IKCIuTyaTanus razoBou 3alIUThI CHJIOBEIX
TpaHc(hOpMaTOPOBY.
«3ammTa  CWIOBBIX TpPaHC(hOPMATOPOB  BHINOIHEHHAs

3eMJIF0 OOMOTKH
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ABTOMATUYECKUMU BBIKITFOYATEIISIMI
COCTaBJICHUE MPE3CHTAU!

«CUPUYC-AYP — MHKpOHpPOLECCOPHOE YCTPOUCTBO
ABTOMATUYECKOI YaCTOTHOM pazrpy3Km»;

«ABTOMAaTHKA YaCTOTHOTO JICIICHUS.

«ABapuiiHas CUTHAJIU3ALUS

«[IpenynpenuTenbHas CUTHATN3AIINS)
pelieHue 3aJad W YOPaXHEHWH 10 pacyeTy TOKOB
KOPOTKOTO 3aMbIKaHUSI.
pelieHrue 3aJad W YOPaXHEHWH 10 pacyeTy TOKOB
KOPOTKOTO 3aMbIKaHUSI.
pelieHue 3afad M YOPaXHEHUH [0 pacyeTy OCHOBHBIX
MapaMeTpOB IEKTPOMATHUTHBIX PETIE;
pelleHre 3a1a4 ¥ yInpakKHEHU! M0 PacyeTy MOTPEIIHOCTeH
M3MEPUTEIIBHBIX TPaHC(HOPMATOPOB.
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