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1 OBIIASI XAPAKTEPUCTUKA PABOYEHN ITPOT'PAMMBbI
HPOPECCHUOHAJIBHOI'O MOAYJIA

IIM.02. Dxcniayatanus 3J1eKTPOOOOPYIOBAHMA JJIEKTPHYECKMX CTAHLMI,

ceTel M cucTeM

1.1 ObsacTh npuMeHeHHus padoyeil MporpaMmal

PabGouas mporpamma mpodeccuoHalbHOrO MOAYJS (danee pabouas mporpamma) —
ABJIIETCSL YACTBHIO MPOTPaMMbl IIOJTOTOBKH CIIELUAINCTOB CPEAHETO 3B€HA B COOTBETCTBUU
¢ ®I'OC no crneunansHocty CITIO 13.02.03 Dnextpuyeckue CTaHUUU, CETH U CUCTEMBI.

1.2 Heamu ¥ njaaHupyemble pe3yabTaTbl OCBOCHHSI NPOPecCHOHAIBLHOIO

MOYJISl.

B pesynbrare u3ydeHuss NpoecCHOHAIBHOIO MOAYJIS CTYAEHT JIOJKEH OCBOUTH
OCHOBHOM BMJl AESATEIBHOCTH JKCINIyaTAlHUsl JIEKTPOOOOPYAOBAHMS IJIEKTPHYECKHUX
CTAHLM, ceTeil W CHCTeM U COOTBETCTBYIOIIME €My OOIIMEe KOMIIETCHIUH, H
po(heCCUOHATIbHBIE KOMIIETEHIIUU:

1.2.1 IlepeyeHb 00MIUX KOMIIETEHIIHIA

Kon HanMmeHoBaHHeE 00IINX KOMIIETEHITH I

OK 01 Br16upats criocoOsl pemeHus 3a1a4 npoheccuoHaIbHON ASITEIBPHOCTH, IPUMEHUTEIHLHO K
pa3JIMYHBIM KOHTEKCTaM

OK 02 OcymiecTBISITh TIOMCK, aHAJIW3 W HMHTEPIpEeTanuio uHGOpMaIuy, HEOOXOAMMOM s
BBITIOJTHEHMS 33134 MPOGECCUOHATBbHOM NeSTEIbHOCTH

OK 03 [InanupoBaTh M peaaTn30BBIBATh COOCTBEHHOE MPO(ECCHOHATEHOE U JIMYHOCTHOE PA3BUTHE

OK 04 Pabortath B KOMJIEKTHBE W KOMaHJe, 3(P(PEKTUBHO B3aUMOJCHCTBOBaTh C KOJUIETaMH,
PYKOBOJCTBOM, KIIMEHTAMHU

OK 05 OcCylmecTBISITh YCTHYIO M MUCBbMEHHYI0O KOMMYHHUKAIMIO Ha TOCYJIApPCTBEHHOM S3BIKE C
y4€TOM 0COOECHHOCTEH COLMAIBHOTO U KYJbTYPHOTO KOHTEKCTA

OK 06 [IposiBNISITE  TPaXKJaHCKO-NATPUOTUUYECKYIO TO3UIMIO0, JEMOHCTPUPOBATH OCO3HAHHOE
MOBEJICHHE HA OCHOBE TPAJAUIIMOHHBIX O0IICYEIOBEYECKIX IIEHHOCTEH

OK 07 CoJelicTBOBaTh COXPAHEHUIO OKPYXKAIOIICH Cpenbl, pecypcocOepekeHnro, 3HPeKTHBHO
JICHCTBOBATh B UYPE3BbIYANHBIX CUTYALHIX

OK 08 Hcnonb3oBath cpenctBa PuU3nuecKor KyJIbTYPhI ISl COXPAHEHHS U YKPETUICHHS 370POBbS
B Tporiecce NMpodheCCUOHATBHOU ACSITENLHOCTH M TMOAJEPKaHUS HEOOXOAMMOTO YPOBHS
bu3nYeCcKOil MOArOTOBIEHHOCTH

OK 09 Hcnonp30BaTh HHPOPMALMOHHBIE TEXHOJIOTHH B PO ECCHOHATIBHOM 1 TEIbHOCTH

OK 10 [Tonp30oBaTbest MpodecCHOHANTBHOM JOKYMEHTAIMEH Ha TOCYIapCTBEHHOM W MHOCTPAHHOM
SI3BIKAX

OK 11 Hcnonb3oBath 3HaHUS 110 PUHAHCOBOM TPaMOTHOCTH, TIJIAHUPOBATH
IpePUHIMATEIBCKYIO IeITeIbHOCTh B TPodecCHoHABLHOU chepe




1.2.2 Ilepeyenb npodeccHOHAIBHBIX KOMIIETEHIM I

Kon HaumeHoBaHUEe BUI0B 1€ATEJILHOCTH U NPO(eCCHOHATBHBIX KOMIIETEeH Uil

B/ 2 TexHuueckass HKCIUTyaTalusi 3JIEKTPOOOOPYAOBAaHUS HIIEKTPUYECKHX CTAHLUH, ceTedl U
CUCTEM

IIK 2.1. KonTtpommpoBaTh paboTy OCHOBHOTO M BCTIOMOTaTEILHOTO 000PYTI0BaHHMSI

11K 2.2. BBINIOIHATE pEKMMHBIC NIEPEKIIIOUYECHHS] B JHEPrOyCTaHOBKAX

I1K 2.3. OdopMIISITE TEXHHYECKYIO JOKYMEHTAIHMIO TI0 SKCIUTyaTalluy dJIEKTPOOOOPYA0BaAHUS

1.2.3 B pe3ysabTaTe 0CBOCHUSA NMPOPecCHOHATBLHOTO MOXYJISI CTYAEHT J0JIKEH:

HNmeTs npakTuyeckuit
OIIBIT B:

[Tpoun3BoacTBE BKIIIOUEHUS B pabOTY M OCTaHOBA 000PY/I0BAHNS,
ONEPATUBHBIX NMEPEKITIOUCHUSAX;

odopmIIeHNH OTlepaTUBHO-TEXHUYECKOM SKCILTyaTalluu;

aBapHUITHOM OTKIIFOUEHUHU 00OPYIOBAHMS B CIydasx, KOraa 000pyI0BaHUIO
WJIY JIFOASIM YTPOKAET ONACHOCTb;

KOHTpOJIe pabOThl yCTPOMCTB PENICHHOM 3aIIUTHI, JIIEKTPOABTOMATUKH,
JUCTAaHIMOHHOT'O YIIPABJICHHUS U CUTHAJIU3ALINH.

YMeTs:

Copepxatb 000pyJO0BaHHE, MHCTPYMEHT, IPUCIIOCOOICHMS, paboune MecTa
B COOTBETCTBUU C TPEOOBAHUSAMHU OTPACIIEBBIX JIOKAIBHBIX HOPMaTHUBHBIX
aKTOB M HOPMAaTUBHO-TEXHUUECKOM JJOKYMEHTAIIH;

o0ecrieunBaTh U KOHTPOJIMPOBATH Oe30macHyto skcruryaTanuo OTO AC;
JIOKAJIM30BBIBATh MOCIIEACTBUS HAPYIICHUH paOOThl M BOCCTAHABIMBATH
HOPMAaJIbHYIO paboTy AnekTposnepreTudeckux cucrem u DTO AC;
BBINOJIHATH OMPOOOBAHUS TPOCTHIX YCTPONCTB pesIeHOMN 3aIIUThI U
aBTOMATUKH,

KOHTPOJIMPOBATH U YIPABIATH PSKUMAMU PabOThl OCHOBHOT'O U
BCIIOMOTaTeNIbHOTO 000pYy10BaHUS;

OTIpeNIeNIATh IPUYUHBI COOEB M OTKa30B B paboTe 000pyI0BaHUS; TPOBOAUTH
PEKUMHBIE ONIEPATUBHbIE MEPEKITIOYCHHS Ha AIEKTPUUECKUX CTAaHIUSAX,
CeTAX M CUCTEMAX;

COCTaBJISITh TEXHUYECKYIO IOKYMEHTALIUIO 110 3KCIUTyaTalluu
3JIEKTPOOOOPYIOBAHUS;

MPUMEHSTH CIIPAaBOYHBIE MaTEpUaJIbl IO TEXHUUYECKOMY 0OCITYKUBAHUIO U
PEMOHTY 000PYIOBaHHSI MTOCTAHIIUN.

3HaTh:

OcHoBHbIE TpaBmIa oOecniedeHus skcrryaranuu AC;

OCHOBHBIE MTPUHITUITBI KYJIBTYpPhI 0€30MaCHOCTH;

AKCILTYaTal[MOHHBIE CXEMBI ANEKTPUUECKUX COCAUHEHUN;

MOPSIIOK pacciaeOBaHUsI HECYACTHBIX CIIy4aeB Ha MIPOU3BOCTBE;
OCHOBHBIE TEXHUUECKHE JaHHbBIE 00CITY>)KUBAEMOTI'0 AJIEKTPOOOOPYI0BaAHUS
Ha AC;

MOPSAIOK MPOU3BOACTBA ONEPATUBHBIX NEPEKIIIOUEHUHN U BeIeHUS
OlepaTUBHBIX NeperoBopos Ha AC;

MpaBHJIa yCTPOUCTBA AJIEKTPOYCTAHOBOK;

MOPSIIOK JIMKBUJAIIMU TEXHOJIOTUYECKUX HAPYIIEHUN B 3JIEKTPUUYECKON
yactu AC.

Ha3HaYeHHE, MPUHIIAI PabOThl OCHOBHOTO M BCIIOMOTATEIILHOTO
000opyI0BaHUS;

JOMYCTUMBbIE TTapaMETPhl U TEXHUUECKUE YCIOBUS SKCILTyaTalluu
00opyIOBaHUS;

WHCTPYKIIUU TI0 SKCILTyaTaluu 000pyI0BaHUs;

MOPSAJIOK IUCTBHUSI MO JIUKBUIAIIMU aBAPUIL;
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npaBuia 0pOpPMIICHHS TEXHUYECKOH TOKYMEHTALUHU 110 SKCILTyaTalluu
AIEKTPOOOOPYIOBAHUS;

Ha3HA4YCHUE U IPUHLIUI JEHCTBUS YCTPOUCTB PEICHHOMN 3alUThI U
aBTOMATHUKH;

HOPMBI UCTIBITAHUH CUJIOBBIX TPAHC(OPMATOPOB.

®opmupyemblie komnereHuuu: OK 1 —OK 11; 1K 2.1 —TIK 2.3.

PesyabTaThl 0CBOCHHMSI NMPOPECCHOHAIBHOIO0 MOAYJISA, yKa3aHHble B [IpumepHoun
OCHOBHOM oOpazoBarenpHOM Tmiporpamme CIIO TIIICC3 cnenuansHoctn  13.02.03
DNEeKTpUYECKUe CTAHIIMH, CEeTH U CHUCTEMBI, JIOMOJHEHBI B pabouell mporpamme
npodeccoHaIbHOTO MOIYJISl HA OCHOBE:

- aHaliM3a aKTyaJIbHOTO COCTOSIHMSI U TEPCHEKTUB PAa3BUTHUS PETMOHAIBHOTO PHIHKA
TpyAa;

- pekoMeH1auuii padboroaarens;

- a"Hanm3a TpeboBaHU PO(HECCHOHATBLHBIX CTAHAPTOB:

24.011 «MamuHUCT ABUTaTelIed BHYTPEHHEIO CrOpaHUsS B ATOMHOM SHEPTETHKEY,
YTBEPKICHHOIO MPUKA30M MMUHHUCTEPCTBA TPyda W COLUUAIBHOW 3aluThl Poccuiickou

®enepanuu oT «07 » _ 04 2014 r. _Ne 199H;

24.089 «Chneumanuct B 00JaCTH SJEKTPOTEXHUUYECKOTO OOECIeUeHUs] aTOMHOM
CTAHLHUKW», YTBEPKJICHHOTO NpUKa3oM MUHHUCTEPCTBA TpyAa U COLUAIBHOW 3alIUTHI

Poccutickoit @eneparuu ot «18 » _ 01 2019 r. _No 28H;

24.087 «DnekTpociiecapb IO OOCTY)KMBAaHUIO M PEMOHTY OOOpYyJIOBaHHUS Ha
NPEANPUATUSIX aTOMHOM OTpaciivy», YTBEPKIAECHHOIO MHpHKa3oM MUHHCTEpCTBA Tpyda M

couuaibHOM 3amuThl Poccuiickoit @enepannu oT «19 » 02 2019 . _Ne 91H;

20.016 «PabOTHUK MO 3KCIUTyaTallMH AJIEKTPOTEXHUUYECKOTO0 000pYI0BaHUS TEILIOBOU
ANEKTPOCTAHLIUKW», YTBEPKJIECHHOIO MpUKa3oM MUHHCTEPCTBA TpyJa M COLMAIBHOU
3amuThl Poccuiickoit @enepanun ot 05 oktsi6ps 2015 r. Ne 690H;

20.032 «PaboTHUK 1O OOCITYXUBAaHUIO OOOPYIOBAaHUS MOJCTAHIIMHA AJIEKTPUUYECKUX
CeTe», YTBEPKIEHHOIO IpHKa3oM MMHHCTEPCTBA TpyJa M COLHUAJIBHON 3allUTHI
Poccuiickoit @enepanuu ot 29 nexkadbpst 2015 . Ne 11771 .

Pabouas nmporpamma npogecCHOHaTbHOTO MOYJIS MOKET OBITh UCIIOJIB30BaHA!

- B IpopeCCUOHAIIBHON MOATOTOBKE MO NpodeccusiM pabouunx:

19842 «3aeKTpOMOHTEp MO 0OCITY>KMBAHUIO MTOJCTAHITUI,
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19861 «2neKTpOMOHTEP MO PEMOHTY U 00CTY>KUBAHHUIO IEKTPOOOOPYI0BAHUSY,
19848 «2neKTpOMOHTEP MO OOCTY>KUBAHUIO DJIEKTPOOOOPYIOBAHUS AJIICKTPOCTAHIIUIN,
19923 "3nexTpociecaps MO0 PEMOHTY 000PYI0BAHUS PACTIPEACITUTEIHHBIX YCTPOIMCTB",
19929 «2nexTpociecapb IO PEMOHTY IEKTPOOOOPYA0BAHUS AIEKTPOCTAHLIUIY;
- B JIONOJHUTEIBHOM NpO(ecCHOHaNbHOM O00pa30BaHUM B MPOTPaMMax MOBBIIICHUS
KBIM(UKAIMM M TEPENOArOTOBKH MO BHUIY NPO(ECCHOHATBHOU NEATEIbHOCTH JAaHHOTO

MOYJIS.

1.3 KosimuecTBO 4aCOB, 0TBOAUMOE HA OCBOeHME PO eCcCHOHAIBHOT0 MOIYJIS

Bcero vacos — 400
W3 mux: Ha ocBoenne MJIK — 236 4.
Ha npakTuku yueonywo YI1.02.01 — 36 u npouspoacteennyto [111.02.01 — 108 4.
CamocTtosiTenbHas paboTa — §;
[TpomexxyTouHas aTTecTalus — 3K3aMEH M0 MOJYJIO 6 4,

Koncynpranuum — 6 u.



2 CTPYKTYPA U COAEP KAHUE ITPOPECCHUOHAJIBHOI'O MOAYJIA

2.1 Ctpykrypa npogecCHOHATBHOI0 MOXYJIA

O6beM mpodeccnoHATEHOTO MOYJIS, Yac.

PaboTa oOydarommxcsi BO B3aUMOJCHCTBUH € TIPETIO/IaBaTeieM

Konpr Cymmap- -
i O6yuenne no MJIK
npodeccuoHab- HBIN yd I
HanmenoBanus pa3nenos PaKTHKH
HBIX, HpO(beCCI/IOHaJIbH(E“O f\[/IOILYJI}I 00nem 5 TOM ictle Canoctome
JTbHAs
o0mHx 5 HarpyskH, Bcero JlaGopatoprerx KypcoBbix [IpOU3BOACTBEHH| o o
KOMIIETEeHIMi yac. H 5 YuebHast p
pabot ast
MPAKTUYECKUX (poEKTOR)
3aHATUN P
1 2 3 4 5 6 7 8 9
IIK 1 Pazgen 1. Opranuzanus sKCITyataun
97 94 36 - - 3
OK 1-11 AIEKTPOOOOPYAOBAHUS IHEPTOOOBEKTOB
K 1 Pazpnen 2. Hactpoiika ycTpoiicTB
OK I-11 peseHO 3aIUThI 156 118 36 36 - 2
ANEKTPOOOOPYIOBAHUS IIEKTPUICSCKIX
CTaHIINH ceTEl U CUCTEM
IIK 2 Paznen 3. BeinonHeHre onepaTuBHBIX
IIK 3 MEPEKITIOYCHHI U JIMKBUAAIMS aBapUi B 27 24 8 - 3
OK I-11 JJIEKTPUYECKOM YaCTHU SHEPTOyCTAHOBOK
[TpowusBocTBEHHAs IPAKTHKA (10
PO UITIO CIIEIUATBLHOCTH ), YaCOB 108 108
[IpoMexyTo4Hask aTTecTanus - SK3aMeH 6
KoHcynpTammmn 6
Bcezo: 400 236 78 - - 108 8




3.2 Conep:xanue 00y4eHus 1m0 NPoGecCHOHAIBLHOMY MOAYJIIO

HaumeHoBaHue pa3aejioB HpO(l)eCCHOHaJ'leOFO Koabl
moayJs (ITM), mexxaucuuniauHapabix kKypcoB (M/IK) CoaeprxaHue y4edOHOT0 MaTepualia, JJadopaTopHble padoThI M MPAKTHYECKHE 3AHATHS, O6bem B KOMIIETeHUM i,
H TEM CaMOCTOATEC/IbHAA paﬁoTa Oﬁy'-laIOHll/lXCﬂ. qacax aJjisi (l)OpMPlpOBaHﬂlO
KBaJupukan KOTOPBIX
HU TEXHUK- CﬂOCOﬁCTByeT
IJIEKTPUK JJIEMEHT
nmporpamMmmal
1 2 3 4
Paznen 1 IIM.02 Opranu3anus 3KCIUTyaTallud 3JIeKTPO00OOPYI0BAHUSA IHEPIrooObEKTOB 108
MJK.02.01 TexHuueckas SKCIUTyaTaIysi 3IeKTpo0O0OpyI0BaHUS IIEKTPUIECKUX CTAaHLIUH, CeTel M CUCTEM 106
Tema 1.1 OpranuzainmonHas CTpyKTypa Conep:xxanue 4 IIK 2.1
HEProoOHEKTOB 1. |OcHoBHBIEC 00S3aHHOCTH OTIEPATHBHOTO TIepcoHana. OnepaTuBHBIHA OKO01,0K02,
KOHTPOJIb 32 pab0TOM mekTpoobopynoBanus. [IpuemMka-cnaya CMEHBI. OKO04, OKO09,
2. |TIpueMKa B 2KCILTyaTaLHUIO 2IEeKTPoobopyroBanus. [IpoOHBI mycK. OK10
KowmrmnexcHoe onpoboBaHre 000pyIoBaHusl.
Tema 1.2. Texuuyeckas u onepaTuBHas Conep:kanue 2 IIK 2.3
JIOKYMEHTaIMs 10 SKCIITyaTaluu 1. |MHCTpyKIMHU 1O AKCIUTyaTallui 000py10BaHNs, OCHOBHbIE TPEOOBAaHUS K OKO02, OKO09,
3IEKTPOOOOPYIOBAHUS HX COJIEPKAHHUIO. OK10
[opsimok mprUCBOCHUS HyMEPAUH U APYTHUX 0003HAYCHUN
000pyI0BaHUIO.
OnepaTuBHas TOKyYMEHTAllUs HAUYaJIbHUKA CMEHBI JIEKTPOIIEeXa.
O0BeM U Ha3HAUCHUE OT/ACIBbHBIX )KYPHAIOB U (hopM.
Cpoku nepecMoTpa TOKYMEHTALUU
Tema 1.3 Cucrema 31eKTpoCHAOKEHUS Conep:kanue 6 IIK 2.1
coOcTBeHHBIX HYX)1 ADC 1. DneKTpuyueckas cxema COOCTBEHHBIX HYK] Heprooyioka. Opranu3zamus OKO01,0K02,
AKCIUTyaTaIliy CUCTEMBI HAJISKHOTO AJICKTPOCHAOKEHUSI HOPMATBHOM OK04, OK07,
HKCIUTyaTaIMH IOTpeOuTeNeil BTOPOM rpymiibl OKO08, OK09,
2. | Opranu3anus 5KCIUTyaTalui CUCTEMBI HaJICKHOTO IEKTPOCHA0KCHHUS OK10

HOPMAaJIbHOM AKCIUTyaTalliy MOTPEOUTENCH MepBON TPYIIIBL:
BBIIPAMUTCIIBHBIX YCTAHOBOK, IIIUTOB ITOCTOAHHOT'O TOKA,
AKKYMYJIATOPHBIX OaTapel, THBEPTOPOB

3. | Opranuzanus 3KCITyaTalluyd CHCTEMbl aBapUITHOTO 3JIEKTPOCHA0KEHUS

noTpeOuTeNeH NEPBOM M BTOPOU TPYIIITHI
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1 2 3 4
B TOM unciie NPAKTHYECKUX 3aAHATHI 6
1. | PexxuMBI SKCIUTyaTallMK aKKYMYJISITOPHBIX OaTapei
2. | PexuMbl 3KCITyaTaliuy BoIIPSIMUTEIbHONW YCTAHOBKHU
3. Pexxumbl skcrtyarauu H{IT
B ToMm 4nciie 1a00paTOPHBIX padoT 2
1. \ BBoJ MHBEPTOPHOW YCTAHOBKH B KCILTYaTaLMIO
Tema 1.4 Dkcrmyatanys reHEpaTopoB Conepxanue 10 K 2.1
1. | Ilopanok noaroroBku renepatopoB tuna TBB u T3B k mycky. [Tyck OKO01,0K02,
reHepaTopa. Meroibl CHHXPOHHU3ALMH T€HEPATOPOB C CETBIO. OKO04, OKO07,
2. | Hamzop 3a paboTaromumM reHepaTopoM, HEPHOAMIHOCTE OCMOTPOB. OKO08, OK09,
3. | HoMHUHAIBHBIN peXUM pabOThl TeHEPATOPOB. JIOMyCTUMBIE aBAPHIHBIE OK10
neperpy3ku. [Topsiiok o0cayKUBaHUS TEHEPATOPOB BO BPEMS
HOPMAaJIbHOW JKCILTyaTalyH.
4. | Bo3MoHbIe HapyLIEHUS] HOPMAJIBHOM 3KCIUTyaTalluy FeHepaTopa Win
OTKa3bl cucTeM, 00opynoBanus u nerictus nepconaina ADC mo ux
YCTPAaHEHUIO
5. | OcranoB reneparopa. OcoOEHHOCTH 3KCIUTyaTallud T€HEPATOPOB THIIA
T3B.
B ToM unciie 1a60paTOpPHBIX padoT 4
1. | IlpoBepka coBnaaenus ¢a3, CAHXpPOHMU3ALUS, ITYCK U HAOOP HATrPy3KH
reHepaTopa, UccieI0BaHue PEXUMOB €ro padoThl
Tema 1.5 Oxcrmyaranus snexkrpoasurareneii | Conep:kanmue 8 IIK 2.1
1. | PexxuMm paboThI 37€KTpOABUTATENCH: KPATKOBPEMEHHBIH, TOBTOPHO- OKO01,0K02,
KPaTKOBPEMEHHBIN U MPOJOKUTENBHBIN. JlomycTrMBbIe pexXrMbI paboThI OKO04, OKO07,
anekTpoapuraresneii. [lorsTue neperpy304Hoi CHoCOOHOCTH OKO08, OKO09,
2. | [lopsmox moaAroTOBKM M BBOJ 3JEKTpoABUTaTeNs B padoty. [lopsmok OK10

BBIBOJIA DJICKTPOJABUTATENICH B PEMOHT

3. | Bo3moxHbIe HApYIIEHUSI HOPMAIBHOM AKCIUTyaTalluu

ANEKTPOJABUIATENICH U ICHCTBHS

nepcoHana ADC 1o ux ycTpaHEHHUIO

4. Oco0eHHOCTH KCIUTYaTaIlMU JICKTPOIBUTATEIIEH CIICIIUaTIbHOTO

ucnosHeHuss ADC: KOHCTPYKLHS, CUCTEMBI OXJIAKICHUS, TOPSIIOK ITycKa
B paboTy, pErylIupoBaHUE CKOPOCTH BpaLLICHHSI
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B TOM umciIe NIPAKTHYECKUX 3aAHATHIA

1. \ BrisiBIIeHHE HEMCTIPABHOCTEN AJIEKTPOIBUTATENCH

B ToMm 4nciie 1a00paTOPHBIX padoT

1. \ ITyck aCHHXPOHHBIX JIEKTPOJIBUTATENEH C KOPOTKO3aMKHYTBIM POTOPOM

Tema 1.6. Dkcruryaraius CHIOBBIX
TpaHcGopMaToOpoB, aBTOTPaHC(HOPMATOPOB.

Coneprxanue

Pexumbl paboThl TpanchopMaTOpOB, aBTOTPAHCPOPMATOPOB.
Harpy3ouHnast cmocoOHOCTH TpaHC(HOPMATOPOB M aBTOTPaHC(HOPMATOPOB.
[eperpy3ounas cnocoOHOCTH TPaHC(POPMATOPOB U
aBTOTPAHC(HOPMATOPOB.

VYcioBus BKIIIOUEHHS TPaHC(HOPMATOPOB M aBTOTPaHC(HOPMATOPOB B
2. | paboTy, KOHTPOJIb 32 paboTarONIUMHU TpaHChHOpMATOpaMH U
aBTOTpaHchopMaTOpamMH.

OO0cnyXMBaHHUE CUCTEM OXJIAXKACHUS U YCTPOUCTB PETYINPOBAHUS
HaIpPSKEHUSL.

4. | Ilopsaok BEIBO/Ia B PEMOHT M BBOJIa B paOOTy TpaHC(hHOpMATOPOB

5 Bo3MmoxkHbIe HapyIICHUA HOpMaHBHOﬁ OKCILTyaTallui UJIM OTKAa3bI
" | TpaHChOPMATOPOB M IEUCTBHS NIEPCOHAJIA IO UX YCTPAHECHUIO

10

B ToM 4nciie NPAKTHYECKUX 3aAHATHI

1. | 3mepenue conpoTUBICHUS TOCTOSTHHOMY TOKY OOMOTOK CHJIOBBIX
tpanchopmaTopoB. Mzmepenne koddduninenta Tpanchopmarim.

2. [IpoBepka MONIPHOCTH U TPYIIIT COSTUHEHUSI OOMOTOK CHIIOBBIX
TpaHc(hOpMaTOPOB.

3. | Pacuer Harpy304HOii ctocOOHOCTH TpaHCHOPMATOPOB

IIK 2.1
OKO01,0K02,
OKO04, OKO07,
OKO08, OKO09,

OK10

Tema 1.7. DkcrunyaTanus
pacrpeieNUTeNbHbIX YCTPOICTB

Conepxanue

1. | Dkcrutyaranus BbIKJIIOYATENEH, pa3beAMHUTENCH, OTACTUTENEH,
KOPOTKO3aMBbIKaTeJIEH U UX IPUBOJIOB, TAPUCTOPHBIX BBIKIIIOYATEIICH.
Pexxumpl sxcmutyataruu KPY 3. YenoBus 6e30macHol dKCIuTyaTauu
KPVD

2. | DkcrutyaTaus U3MEpPUTEIbHBIX TPaHC(HOPMATOPOB, KOHIEHCATOPOB
CBSI3U.

3. | Dkctyaraius 3a3eMIISIIOIIMX YCTPONCTB

IIK 2.1
OKO01,0K02,
OK04, OKO07,
OKO08, OKO09,

OK10

B TOM unciie NPAKTHYECKUX 3aAHATHI
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1 2 4
1. | Onpenenenrie BpeMEHH CpadaThIBAaHUS BBIKIIIOYATEIICH, OTICTUTENCH U
KOpPOTKO3aMBIKATENEH.
2. | HUcnblTanus u npoepka TpaHCPOpMATOPOB TOKA U TPpaHC(HOPMATOPOB
HaIpPsKEHUSL.
3. | Hanaaka u iicnbITaHUs] KOMMYTallMOHHOM anmaparypsl 10 1000 B.
4. | 3MepeHue cOnpoTUBIICHHUS 3a3€MJIIIOILNX YCTPOMCTB.
Tema 1.8. Okcrnyaranus ycrpoiict cucteM | Conep:kanmue IIK 2.1
YIPaBJICHUS, KOHTPOJIS, PEICHHOM 3allUThI U 1. | DkcmtyaTauusi yCTpOWCTB CUCTEM YIIPABJIEHUS, KOHTPOJISI, peCHHOM OKO01,0K02,
aBTOMAaTUKH 3allUThl U aBTOMATUKH. MeToIMKa MPOBEPKHU BTOPUYHBIX YCTPOMCTB. OKO04, OKO07,
Opranu3anus padoT NMpU TEXHHYECKOM OOCITYKUBAHUH YCTPOUCTB OKO08, OKO09,
peneitHoM 3aIuTh OK10
Tema 1.9. Dkcrutyaraius CHIOBBIX Conep:kanue IIK 2.1
KaOeIbHBIX JTHHUN 1. | Ilopsaok MPOKIaaKU U TEXHUYECKOE 00CTYKUBAaHUE KAOENbHBIX JIMHUM. OKO01,0K02,
[Tpuemka kaOeBHBIX JIMHUK B dKCIUTyaTanuio. KoHTposbs 3a Harpy3KkaMu OKO04, OKO07,
Y HarpeBOM KaOeJIbHBIX JIMHHMA. OKO09,
2. | DkcruryaTanusi ceTH pabovero, aBapuitHOro U PEMOHTHOTO OCBEICHHMS OK10
3. | Bo3aMoxHbIE HapyLIeHUS HOPMATBHON AKCIUTyaTaI[MHl KaOeIbHBIX JIMHUHA
U CETEeH OCBEIICHHS WIIH OTKa3bl CUCTEM (000PYI0BaHMS) U ICHCTBHS
NepCcoHaJIa M0 UX YCTPaHEHUI0. Mepbl 0€3011aCHOCTH MIPH IKCILTyaTaIlluu
KaOeJbHbIX JTUHHUH
B ToM 4nciie NPAKTHYECKUX 3aAHATHI
1. ‘ OnpeneneHne MECT MOBPEXKICHUH KaOeIbHOM JIMHUH.
B ToM unciie 1a60paTOPHBIX padoT
l. ‘ HcnplTanne CHIIOBBIX KaOEJIbHBIX JIMHUH
Tema 1.10. DxcruryaTanusi BO3AYIIHBIX Conep:kanue IIK 2.1
JIMHUN 3JEKTporepeadn 1. [IpuemMka Bo3qylIHBIX JIUHUN B 3KcIuTyaTanuio. Pacurcrka tTpaccel BJI u OKO01,0K02,
noji/IepKaHue ee B TpeOyeMOM JIJTsi HOPMAJIBbHOM SKCTUTyaTaIluu OK04, OK07,
COCTOSIHMH. 3aIlUTa OT KOPPO3UU METAJUIMUECKUX OIOP. OKO08, OK09,
2. | Onpenenenne mect nospexacauii BJI. Onpenenenne MecT 3aMbIKaHHI OK10

Ha 3€MJIIO B DJIEKTPUUECKHX CETSIX HanpsbkeHueM 6-35 kB.

B ToM 4mciIe NPAKTHYECKUX 3aAHATHI

1. | Onpenenenne MecT MOBPEXK/ICHNS HA BO3AYIIHBIX THHASIX
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1 2 3 4
IIpumepHasi TeMaTHKA CAMOCTOSITEJILHOM PpadoThI Mo paszaeny [IM 1: 3
Cucremarnueckas mpopadOTKa KOHCIIEKTOB 3aHATUH, yueOHOI 1 HOPMATUBHOM JIUTEPATYPHI.
Amnamu3 tpedoBanmii [1TD mo gomycTiMbiM peskuMam paboTaM U JOIyCTHMBIM TIeperpy3Kam TpaHChOpMaTOpPOB, CHHXPOHHBIX
TeHEPaTOpPOB, CAHXPOHHBIX KOMIIEHCATOPOB, MJIEKTPOIBUTaTENIEH.
[TonroroBka K J1abOpaTOpHBIM pabOTaM U MPAKTHYECKUM 3aHATHIM C UCIOJIb30BAaHHUEM METOJUYECKUX PEKOMEHIaluil
npenojasaresns, opopmieHue 1a60paToOpHO-MPAKTHIECKUX padoT, OTYETOB U MOJATOTOBKA K UX 3aIUTE
CocraBiieHre KOHCIIEKTOB 10 33JaHHBIM TEMAM:
-TIepeBOJ] FeHepaTopa ¢ BO3yxa Ha BOJOPOJ U 00paTHo;
- Mapa3uTHbIE TOKU B BajaxX Y MOAIIUITHUKAX.
KoncyabTanuu no pazneay IIM 1 1
Paznen 2 IIM.02 Hacrpoiika ycTpoiicTB peJieiiHON 3aIMThI 3JIEKTPO00OOPY10BAHUSI JIEKTPHYECCKUX CTAHIMH, ceTell 118
CHCTEM
MJIK 02.02. Peneiinast 3anuTa 3JeKTpo000pPYI0BaHUS dJIEKTPUICCKUX CTAHIIUN CETEH U CUCTEM 112
Tema 2.1. O6m1re Borpockl penetinoit 3ammuTsl |Coaep:kanue 14 K 2.1
Y aBTOMAaTUKH 1. |IIpocrelimas 2neKTpUYecKas LENb U HA3HAYCHUE €€ DJIEMEHTOB. Busl OKO01,0K02,
MOBPEXICHUM B 3JIEKTPOIHEPTETUUECKUX CUCTEMAX, X OMACHOCTD. OKO04, OKO07,
IToHsITHE O KOPOTKOM 3aMBbIKAaHWH, BUJIbI KOPOTKHX 3aMbIKaAaHUH. OKO09,
2. |TpebGoBanus, npeabsBiseMble K ycTpolicTBam P3. Bubl pesie u criocoObl OK10
WX N300paKEHUs Ha CXEMaX.
3. |Jlormyeckue 3MeMEHTHI CXEM BBIIIOJIHEHHBIX Ha 3JIEKTPOMAarHUTHBIX Pelie.
Jlormyeckue 371€MEHTHI CXEM BBINOJIHEHHBIX Ha HHTETPAJIbHBIX
MHUKpOCXEMax.
4. |IlpuHUOMNUaNbHAS CXeMa MOIY4YEHUs IOCTOSHHOTO ONEPaTUBHOIO TOKA.
[TpuHIIMTT pabOTHI BRIMPSIMHUTEIBHON YCTAHOBKH.
5. |KoHcTpyKuusl 371€KTPOMarHUTHBIX PeJie TOKA U HapPsyKEHUsI.
6. |[HayknmoHHOE pere TOKa U pesie HalpaBJICHHUS] MOIHOCTH, IPUHIIUI
JICUCTBUS.
7. |U3meputenbHble TpaHC(hHOPMATOPHI HAMIPSHKEHUS U TpaHC(HOpPMAaTOpPhI
TOKa. CXeMbl BTOpUYHON KOMMYTaIMH.
B ToMm 4nciie 1a60paTOPHBIX padoT 8
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1. |HccnenoBanue cxeM coeuHEHUs] 0OMOTOK TpaHC()OPMATOPOB TOKA U
pene.
2. |McnblTanue 371eKTPOMarHUTHBIX pelie TOKAa U HapsDKEHUS.
3. |HMcubITaHue NpoMexXyTOUYHBIX, YKAa3aTeIbHbIX peJie U pejie BPEMEHHU.
Tema 2.2 Penelinas 3amura Coaepxxanue 56 K 2.1
ANEKTPOOOOPYIOBAHUS DIEKTPUUECKUX 1. |IIpomonbHas nuddepeHnranpHas 3almra reHepaTopa, oNnpeeeHue ToKa OKO01,0K02,
CTaHIMI CETEN U CUCTEM cpabatbiBanus 3amuThl. [lonepeunas quddepenipanpHas 3ammra. OK04, OK07,
2. 3amuTa OT 3aMbIKaHMM Ha 3eMJIF0 OOMOTKH cTaTopa. JlucraHnmoHHas OKO09,
3alIUTa, ONPEEIEHHE CONPOTUBIIEHHUI CpabaThIBaHKs CTYIIEHEH 3allMThL OK10
3. 3anmTa OT BHEIIHUX HECUMMETPUYHBIX KOPOTKUX 3aMbIKaHUM. 3aliuTa OT
ACHMHXPOHHOT'O PEXKHMMA MPH MOTepe BO30YKICHUSI.
4. |3amuTa OT TOBBILICHUS HANpsDKEHUS Tpu paboTe TeHepaTopa Ha
XO0JIOCTOM XOAY. 3amuTa OT 00paTHOM MOITHOCTH.
5.  |3ammra OT meperpy3kd OOMOTKHM pOTOpa TreHeparopa. 3aliuTa poTopa
reHepaTopa OT HepeHanpsHKeHUH.
6. 3ammTa 0OMOTKH POTOpa T'eHepaTopa OT 3aMbIKaHUH Ha 3EMJTIO.
7. DNIeKTpUUYECKHE 3alUThl 0JI0YHOTO TpaHchopMaTopa: ra3oBas 3aIluTa,
muddepennmansas 3amura. KoHTpons wusomsimuu  BBogoB (KHB)
0J104HOTO TpaHcopMaropa.
8. 30Ha KacKaJHOrO JEWUCTBHUS 3alllUThl. BIIOKMpOBKA 3alIUTHI B Ciy4ae
OTKJIIOYECHHUS OIHOM TMHUU. Bb10op ycTaBok auddepeHnnanbHbIX 3aimT
JUHUM, poBepKa UX 4YyBcTBUTEIbHOCTU. Otuenka auddepeHanibHbIX
3aLUT JUHHUM.
9. TokoBasg 3almra HYJICBOU [IOCJIEIOBATEILHOCTH 0JI0YHOTO
TpaHnchopmaropa.
10. | DnexTpuveckue 3amuThl Tpanchopmaropa coocTBeHHbIX HY k1 (TCH):
- ra3oBas 3alInTa;
- ra3zoBas 3ammra PITH;
- muddepeHnanbHas 3almTa.
11. | Hucranmuonnas 3ammra TCH;
Hyrosas 3amuta TCH;
3ammTa OT NEPErpy3KH.
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12. | DnexTpuveckue 3aluThl Pe3epBHOTO TpaHChopMaTopa COOCTBEHHBIX

vyx1 (PTCH):

- ra3oBas 3alluTa;

- ra3oBas 3amurta PIIH;

- nuddepeHImanpHas 3amuTa.

13. | duddepennmansuas 3ammra ommmHoBKU PTCH.
JucTannmoHHas 3amura.

14. | TokoBas 3amuTa HyJaeBo# nocienoBareabHocTH PTCH.
Hyrosas 3amura CPII.
3anmTa OT NEPErpy3KH.

15. | Haznauenue u npuHuun pabotsl aaekTpudeckux 3amut KPY-10kB:
- 3aIIUTHI OT OJHO(A3HBIX 3aMBbIKAaHHUH Ha 3eMJIIO;

- TUCTAHITMOHHOM 3aIUTHI,
- IyrOBOM 3alllUThI;
- 3aIIUTHl MUHUMAJIbHOTO HAMPSIKEHUSI.

16. | HazHaueHue ¥ mpUHIMIT PaOOTHI FMEKTPUUECKUX 3aIIUT IMOHIKAIOIIETO

tpanchopmaropa tuna TC-1600 kBA:

- MT3;

- TOKOBOH OTCEUKH;

- 3aIUThl OT OJHO(A3HBIX 3aMBIKAHWN HA 3€MJII0 Ha CTOPOHE HHU3KOTO
HaIPSDKEHUS;

- TPYITIOBBIX 3aIIMT MUHUMAIBHOTO HANPSKEHUSI.

17. | DnexTpuueckue 3alIUThl aCHHXPOHHOTO 3JIeKTpoABHUrarTesns. biok-cxema
BbIXOJHBbIX Iiened snektpoasurarens ['TIHA-1391. BnusHue kauectBa
AJICKTPUUYECKOMN IHEPTHUU HA PAOOTY JEKTPOABUTATEIICH.

18. | Auddepennmansuas 3amura KPYD-330kB, npunmmn pa®oTsl gaHHOM
3aIUTHL

19. | DaexTpuueckre 3auUThl YIPABISIIOMIET0 ITYHTUPYIOIIEro peakTopa:

- ra3oBas 3alIuTa;
- nuddepeHImanbHas 3amuTa OIMHOBKY;

- muddepeHIMaNbHAS 3alUTa CETEBOM OOMOTKH;

- nuddepeHImaibHas TOKOBask OTCEUKa,;

- moniepeyHas nuddepeHimanpHas 3amuTa CeTeBOi 0OMOTKH.
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20.

DNEKTPUUECKHE 3alUThI YIIPABISIOUIET0 IIYHTHPYIOIIETO peakTopa:
- TOKOBAs 3alllUTa HYJIEBOH MOCIEIOBATEIBHOCTH;

- KOHTPOJIb u3ossuu BBooB (KNB-330);

- KOHTPOJb u3oisiuu cetu 10 kB;

- MT?3 xoMIeHCcalmoHHO 0OMOTKHU.

ABTOMaTHUECKOE yIpaBieHue BbikiIrogarens 10 kB.

21.

OcHoBHBIE TpeOOBaHUS, MpenbsIBIsIeMble K peneiHbiM 3ammram JIOIL.
Kpartkast xapakTepucTuka KaHajIoB CBSI3U Mepeaadyn curHaioB P3A:
-BOJIOKOHHO-onTHUeckoi cBsizu (BOJIC);

-BBICOKOYACTOTHOM cucTembl cBsi3u (BY)

22.

Onexrpuueckue 3amutel JIOIT:

-muddepeHnranpHas TOKOBas 3alluTa JNHUMN;

-oqHo(dazHoe aBToMaTHueckoe moBTopHoe BKItoueHne (OAIIB);
-muddepeHnranbHas 3amnuTa JHHUHT;

-TOKOBasl HAaIIPaBJICHHAs 3all[UTa HYJIEBOH MOCIIEI0BATEIILHOCTH;
-aByxctynenyaras MT3;

-TeJICyCKOPEHUE 3aIIIHUT.

23.

VYerpoiictBo  pe3epBupoBaHusi  O0TKa3oB  BeIkitouatenein  (YPOB),
npuHuun aeiicteus. Cxema YPOB ¢ TOKOBBIM pene KOHTpPOJIS OT
Mexnydasapix K3 Ha THHUY ¢ OHO-CTOPOHHUM MTUTAHHUEM.

24.

W3ydeHne moiHoM cXeMbl AIEKTPUYECKUX 3alllUT SHEProoIIoKa.

25.

Nzyuenue cXeM BTOPOCTETICHHOM KOMMYTAaIlUH pabounx
TpaHchopMaTOpoB COOCTBEHHBIX HYXK/I (TPOCKTHBIC):

- ONEPATHBHBIE IETH 3aIUTHI U IIEMH CUTHAIU3AIIHH;

- CcXeMa YIpaBlieHWsi W CHTHAJIM3alliM BBIKJIIOYaTeNeil pabdodero
(pesepBHoro) nuranus cexiuu KPY-6(10) xB;

- CXeMa yIIpaBIICHHs CHCTEMbI OXJIAXKICHHsI TpaHchopMaropa

26.

Onepanny, BBINOJIHSAEMBIE ONEPAaTHUBHBIM IEPCOHAJIOM B LEIAX
¢ epeHIMaIbHOM 3aIUThl IPU ONEPATUBHBIX MEPEKIIOUCHUSX

27.

MonenupoBanue nuddepeHIanbHOM 3aUThl TUHUH 3JIEKTpoInepeaad

B ToMm 4nciie 1a00paTOPHBIX padoT
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1. MoaenupoBaHre MAaKCUMAIIbHOW TOKOBOM 3aIlIUThI TMHHUI
3JIeKTponepeiay.
2. MoaenupoBaHre MTHOBEHHOM TOKOBOM OTCEYKHU JIMHUI
3JIeKTponepeiay.
3. MoaenupoBaHre MAaKCUMaJIbHOM TOKOBOM 3aIlIMThI PaauaIbHON
3JIEKTPUYECKOM CETH C OJJHOCTOPOHHUM IMUTAHUEM.
4. MopenmupoBanue nudepeHIralIbHON 3aUTH TpaHchopMarTopa.
5. MoaenupoBaHre MaKCUMAIIbHOM TOKOBOM 3aIlIMThI AJIEKTPUUYECKON LIETTH
C IOMOIIBIO ABTOMaTHYE€CKOTO BBIKIIIOUATESI.
B TOM unciie NPAKTHYECKUX 3aAHATHI 14
1. Pacuer cTryneHuaToi TOKOBOI 3amuTsl 0T Mexayda3ubix K3 Ha nunnm ¢
OJIHOCTOPOHHUM IUTAHHUEM.
2. Pacuer nuddepeHranbHOR 3aMUTH 6JI0YHOTO TpaHCc(hopMaTopa ¢ pele
J3T-11/5.
3. Pacuér muddepenumansuoii 3amutel Tpanchopmaropa CH Ha pene
J3T-21.
4. Pacuér nuddepenunanbHON 3aUTH TeHEpaTopa.
3. W3ydenue moiHoM CXeMBbI 3alIUT YHEPTOOIIOKA.
Tema 2.3. BropuuHnsle nienu Conepxanue 8 K 2.1
1. |Opranuzanus TOKOBBIX IENEH U LIENeH HANPSHKeHUs. 3aluTa IUTOB OT OKO01,0K02,
KOPOTKHX 3aMBIKaHUil: pene npsmoro aeicTBus. CXemsl C OKO04, OKO07,
JICIIYHTUPOBAHUEM KATYIIEK OTKJIIOYEHHUS BBIKITIOYATEIICH. OKO09,
2. |Ha3naueHue onepaTHBHOIO TOKA, €r0 BUABI U HCTOYHUKU. Cxema OK10
OecriepeOOHOr0 MUTAaHUS OTIEPATUBHBIM TOKOM. OnepaTUBHbBIE MYHKTHI
YIPaBJICHHUS.
3. OO01re TPUHLIKIIBI YIPABIECHUS JIEKTPUUECKUMHU arfapaTaMy Ha
9HEprobIIoKax.
4. OOmue cBeaeHMsA 0 curHaau3anui. CXeMBl TEXHOJIOTHUECKOH,
ABAPUITHOM U NIPENYNPEAUTENBHON CUTHANIM3ALMHU. [[elicTBUA nepcoHaIa
pu cpabaThIBaHUK CUTHAJIM3ALINM.
Tema 2.4 Penelinas 3amura Coaepxanue 4 K 2.1

17




1 2

4

3JIEKTPOOOOPYIOBAHMS HA MUKPOTIPOIIeccopax 1. |XapakTepucTuka OCHOBHBIX y3J10B IIU(poBBIX ycTpoiicTB P3. [IpoBoaHbIe
KaHaubl cBs3u. O6paboTka nHpopmarmu B udposeix P3. [Iporpamma
o0ecrnevyeHus U U3MEpUTeNIbHbIe OpraHbl HU(GPOBOM 3aIUTHI.

2. |ToxoBas nudposas 3aumra. Lludposas 3ammra ot neperpysox.
I{udposas TokoBas orceuka. [{ludposas 3ammra ot mexaydazubix K3.

OKO01,0K02,
OK04, OKO07,
OKO09,
OK10

IIpumepHasi TeMaTHKa CaMOCTOSITEIbHOM padoThl o pazaeray 2 [1M.02.

Cucremarnueckas nMpopadoTKa KOHCTICKTOB 3aHATHH, Y4COHON U CHIEIIUAIIBHON TEXHUUECKOH JIUTepaTyphlI (10 BOIIPOCAM K
naparpadam, riaaBaM y4eOHBIX TOCOOHH, COCTaBIEHHBIM IPENoIaBaTeIeM).

[TocTpoenune KpuBbIX U3MEHEHHS TOKOB Tpex(daznoro K3 B nenu mmH HEM3MEHHOTO HAIPsHKEHMSI, B 1IeTH TeHepaTopa 6e3 APB u
c APB.

Pa3zpaboTka cTpyKTypHOMH CXEMBI TPEXCTYIIEHYATON TUCTAHIIMOHHON 3aIUTHI.

BrruepunBanue u u3ydeHue cxembl JudpepeHnnanbHON 3aUThl IIUH ¢ GUKCUPOBAHHBIM PACIPEICIICHUEM ITPUCOSIMHEHHIA
[ToaroroBka k 1a60paTOpHBIM paboTaM U MPAKTHYECKUM 3aHIATHUSM C UCIIOJIB30BaHUEM METOANYECKUX PEKOMEH ANl
npernoiaBaTens, opopmiieHHe 1a00paTOPHO-TIPAKTHUECKUX PAOOT, OTYETOB U MOJATOTOBKA K UX 3aIlUTE.

CocraBiieHr€e OTIOPHBIX KOHCIIEKTOB MO 3a/IaHHBIM TEMaM:

-onpezaenenre TokoB K3 ¢ ydeTom peryianpoBaHus HapsKEHUs O Harpy3Koi TpaHc(hopMaTopoB;

- ocoberHoctu pacuera TokoB K3 B anekrpoycranoBkax no 1000 B;

- ocobenHocTu pacuera TOKoB K3 B 1ensx coOCTBEHHBIX HYX/T 3JIEKTPOCTAHLINH;

- IOPSIZIOK pacuera TOKOB ojHO(a3Horo u AByxdaznoro K3.

-KOHCTPYKTHBHBIE OCOOCHHOCTH PeJjie Ha IIOCTOSHHOM M ITEPEMEHHOM TOKE, OBICTPOACHCTBYIONINX U C 3aMEJICHHEM;
-001aCTh IPUMEHEHUS HanpaBieHHbIX MT3;

- OTEpAIlKH, BHIITOTHIEMBIE OMEPATUBHBIM MIEPCOHANIOM B HETsIX AuQdepeHInaTbHON 3alUThI IPU OTIEPATUBHBIX
MEPEKITIOUCHHUSX.

KoncyabTanun no pazaeay 2 11M.02

Pa3znen 3 IIM.02 BoinosiHeHHe ONEePATUBHBIX MEPEKJIIOYEHNH U JJUKBUIALMS AaBAPU B JJIEKTPUYECKON YacTH
JHEProyCTAHOBOK

20

MJIK 02.01. Texau4eckasi IKCILTYyaTAIUsl 3JIeKTPOOOOPYAOBAHUS YICKTPHYCCKHX CTAHIMH, ceTeil M CucTeM

18

Tema. 3.1 BrinosHeHUE OnepaTUBHBIX Conep:kanue

MEPEKITIOUCHUN B CXEMaX JIEKTPUYECKUX 1. | OmepaTuBHOE COCTOSTHUE IEKTPUIECKOTO 000pyA0BaHUs. 3a1auH,
COEIMHEHNI CTaHUMK U MOJCTAHIIMI 00513aHHOCTH, OTBETCTBEHHOCTh U MOJYUHEHHOCTh ONIEPATUBHOTO
HepcoHaIa.

PacnopspkeHnue Ha mpou3BOACTBO MEPEKIOYEHU. biianku u mporpaMmbl
MIEPEKJIOYEHHM.

10

IIK 2.2
OK01,0K02,
OKO04, OKO07,

OKO8,
OKO09,0K10
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2. OO6mue cBeACHUS O MEPEKIIIOYCHHIX B IETISIX PEJICHHOM 3alIHThHI.
3ammra oT neperpy3ku TOkoM Bo30yxaeHust. OCOOCHHOCTH 3aIIUTHL

3. Onepanuu ¢ KOMMYyTallMOHHBIMY anmnapatamiu. [locienoBaTenbHOCTh
OCHOBHBIX OIIEPALUA.

4. | IlepeBox NmpUCOETMHEHUH C OTHOM CUCTEMBI COOPHBIX IIMH HA APYTYIO.
BBIBOJI B pEMOHT CUCTEMBI COOPHBIX LIHH.

5. | llepexmntoyeHus IIpU BBIBOJE B PEMOHT BBIKJIIOUATEICH U BBOJEC UX B

paboTy mociie peMOHTA MPHU Pa3HBIX SJEKTPUUECKUX CXeMax

pacIpeneIUTEIbHbBIX YCTPOUCTB.

B TOM unciie IPAKTHYECKUX 3aAHATHI

1. | CocraBienue G1aHKOB ONeEPATHBHBIX NIEPEKITIOUCHHIA
B ToMm 4nciie 1a60paTOpHBIX padoT
1. | BeinmonHeHHe onepaTUBHBIX NEPEKIIOUEHUI Ha TPEHAKEPE.
Tema 3.2 JIuxkBuganus aBapuii B Conep:kanue I1IK 2.2
AIEKTPUUYECKON YaCTU SHEPTOCUCTEM 1. OO01mue nooKeHus o JUKBUAAIMH aBapuii. OCHOBHBIE IPUYHUHBI OKO01,0K02,
aBapuil. Mictounnku nndopmarmu 06 aBapuu. OKO04, OKO07,
2. | Paznenenue QpyHKIMI MeX Ty ONEepaTUBHBIM [IEPCOHATIOM TIPU OKO08, OKO09,
AMKBHIANUHU aBapud. CaMOCTOSTENbHEIE AEHCTBHS ONEPATHBHOTO OK10
NepCcOHaJIa IPH JIMKBUIAIIMY aBAPUHU.
3. JIukBHAaIMsl aBapUITHBIX CUTYAIMH, CBSI3aHHBIX C aBTOMAaTUYECKUM
OTKJIIOYEHUEM JIMHUM JIeKTporepeaad. JInkBuaanys apapui Ha
MOHIKAIOIINX ITOICTAHITHSIX.
4. JIukBuanus aBapuil B INIABHOM CXEME DJIEKTPOCTAHIUN U B CXEME
COOCTBEHHBIX HYXK]I AJICKTPOCTAHIINH. JIMKBU AN aBapuii Ipu
3aMbIKAHUH Ha 3¢MIIIO.
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IIpumepHasi TeMaTHKa CAMOCTOATEIbHOI padoThl mo pasaeay 3 IIM.02.

Cuctematnueckast popaboTKa KOHCIIEKTOB 3aHATHH, y4eOHOM U CIIelUaNIbHON TEXHUYECKOM JTUTepaTypsl (TI0 BOIIPOCaM K
naparpadam, rimaBaM ydeOHBIX TOCOOH, COCTABIEHHBIM IIPETO/IaBaTesieM).

BrruepunBanue BceX N3yUE€HHBIX YIPOIIEHHBIX MPUHIUTHAIBHBIX SJICKTPUIECKUX CXEM PacCIpeIeTUTeIbHBIX YCTPOUCTB B
cootBeTcTBUU C TpeboBanusmu ECKJI.

[ToaroroBka K JJa0OPaTOPHBIM H MPAKTHYECKAM PadOTaM C UCIOJIb30BAHUEM METOINYECKIX PEKOMEHIAINN TIPero1aBaTes,
odopmiieHre 1a00PaTOPHO-TIPAKTHIECKUX padOT, OTYETOB U MOJATOTOBKA K MX 3aIHTE.

CocraBieHue nepeyuHs JOKyMeHTaluu Ha pabodem mecte aucnerdepa [19C.

CocraBieHre OOPHOIO KOHCIIEKTA 0 3aJaHHOU TeMe:

-BHJIBI DJICKTPUYECKUX CXEM U uX HazHaueHHe. OCHOBHBIE TPEOOBAHMS K AJICKTPUUECKUM CXEMaM JIEKTPOYCTaHOBOK. bykBeHHO-
nudpoBbie 0003HAYEHUS B SJIEKTPUUECKHUX CXEMaX;

- CTPYKTYPHBIE CXEMbI 3JIEKTPOCTAHIIUHN U MOJICTAHLIUMA, TOCTOMHCTBA U HEIOCTATKU CXEM PaCIPENETUTENbHBIX YCTPOUCTB,
npuMeHsieMbIX 11 Hanpsbkennit 6-10 kB, 110-220 kB, 330 kB u Bhiie.

KoncyabTanun no pasgeay 3 IIM.02.

Y4eOHasi M MPOU3BOACTBEHHAS MPAKTUKA (110 NMPOPUIIIO CHENHATBHOCTH) UTOr0Bas 1Mo MoayJaw. IlpumepHbie
BU/IbI Pa0oT

1. BeimonHeHue OTAeNbHbBIX padoT B ONEpalysaxX 10 BKIIOYEHUIO B pa0OTY U OCTAHOBY OCHOBHOTO U BCIIOMOTaTEeIbHOTO
3JIEKTPO0OOPYIOBAHUS

2. BeimonHeHre OTACIbHBIX padOT B ONPECIICHUH MPUYUH COOEB M OTKA30B B pPabOTE JIEKTPOOOOPYIOBAHUS
3.CocraBieHre TEXHHYECKON TOKYMEHTAIMH IO SKCILTyaTaIluu JIEKTPOOOOPYIOBAHHUS

4.CocraBiieHue ONepaTUBHON JOKYMEHTAIIUU

5. BeimonHeHne OTAENBHBIX Pa0OT B BEIIOJHEHUH ONEPATUBHBIX MEPEKITIOYEHUN B PACIIPeIeTUTENLHBIX YCTPOUCTBAX
AJIEKTPOCTAHIIUN U MTOJACTAHIINI

5. KoHTpOIb 1 yIpaBiIeHHe peXuMaMy paboThI AJIEKTPOOOOPYIOBAHUS

6. BeimonHeHne oTAenbHBIX padoT B MPOTHBOABAPUMHBIX TPEHUPOBKAX ONEPATUBHOTO MEpCoHala

144

JK3aMeH 10 MOAYJII0

BCEI'O

400
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3. YCJOBMS PEAJIM3ALIMM ITIPOTPAMMBI MPO®ECCUOHAJIBLHOTO
MOJIYJIS

3.1. s peanu3anuy NporpaMmbl Npo¢ecCHOHATBHOI0 MOAYJIS J0JIKHBI ObITh

NMPEAYCMOTPEHDBI CJICAYIOIINE CIICHHAJIBHBIC IIOMCIICHUA

Kabunetr UHpopMallmOHHBIX TEXHOJIOTUN B TPOPECCUOHAIBHON JESTEILHOCTH:

— OCHAUIEHHBIN 000pYI0BAHUEM U TEXHUYECKUMHU CPEACTBAMMU:

— TMEepCOHAJbHBbIE KOMIIBIOTEPHI, C MPOTPAaMMHBIM OOECHEeYEeHUEM IO
pacyery TOKOB KOPOTKOTO 3aMbIKaHHWsS, IO BBIMOJHEHUIO ONEPATUBHBIX
MIEPEKIIFOYCHUN;

— 00y4aromue u TECTUPYIOIINE TPOrPAMMBI.

KosuecTBo nepcoHanbHbIX KOMITBIOTEPOB HE MeHee 15.

JlaGoparopuu «IKCILIyaTALUH U PEeMOHTa  JJIEKTPOOOOPYIOBAHMS
JIEKTPUYCCKUX CTAHIUH, ceTed U cucreM», «PejleiilHOM 3alIMTHI, ABTOMATHKU
JIEKTPOIHEPreTUYECKNUX CHCTEM) OCHAIllEHHbIE B cooTBeTcTBMUM ¢ 1. 6.1.2.1
[IpuMepHOI MPOTpaMMBbl 1O CIIELUATBHOCTH.

Mactepckass «JJIeKTPOMOHTAKHASD), OCHAIllEHA B COOTBETCTBMM ¢ 1. 6.1.2.2
[IpuMepHON TPOTpaMMBI 11O CIIELUATBHOCTH.

OcHameHHbie 0a3bl MPAKTHKHU, B cO0TBeTCTBUU C 11 6.1.2.3 [IpumepHoit mporpaMMel

10 CrICOIMaJIbHOCTH.

3.2. UndpopManmoHHOe o0ecevYeHne peajn3auu MporpaMmmbl

Jlnia peanuzanuu nporpamMmbl OMOIHOTeUHBIN (POHA 00pa30BaTEIbHON OpraHU3aluu
JOJDKeH MMETh TNeYaTHbIe W/MIU 3JIEKTPOHHBIE 00pa3oBaTeibHble U MH(POPMAIMOHHBIC

pecypchbl, peKOMEHAyeMbIe sl UCIIOJIb30BaHUS B 00pa30BaTEIbHOM MpOIIecCe.

3.2.1. [leuaTHble U31aHUA

1 IlpaBuna TEXHUYECKOW OKCIUIyaTalMM DJJIEKTPUYECKUX CTaHUMA M CETEH
Poccuiickoit @enepanuu — M.: M3narensctBo «Omera-JI», 2016. 256 c.

2. IlpaBuia ycrpoiictBa anektpoycraHoBok. — CII0.: MznarensctBo JJIEAH, 2014. —
701 c.

3. bannun, M.H. CrnpaBOYHUK. OcHOBHOE AIEKTPOOOOPYI0BaAHUE
anekTpuueckux cerer - M.: OHAC, 2014. — 208 c.
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4. Kupeea, D.A. DnekTpooOOpYy/0BaHUE SJEKTPUUYECKUX CTAHIIUM, CEeTeH u
cuctem: yueOHoe nocooue. M.: KPOHVYC, 2017

5. Kupeesa, 3.A., Leipyk, C.A. Peneiinas 3ammura ¥ aBTOMAaTHKa
AJIEKTPOdHEpTeTHUeCKNX cucteM: YueOHuk mis ctyneHtoB CIIO. - M.: U3marenbckuit
HneHTp «Axagemus», 2014. (rpudp MO PO);

6. Cubuxkun, FO.JI.  OcHOBBI  JKCIUTyaTallud  DJIEKTPOOOOPYIOBAHUS
AIIEKTPOCTAHIIUM M MOJCTAHIUHN: yueOHoe nmocodue st By30B. - M.: UII Paauno-Codr:
OHAC, 2017. —448 c.

7. Korenenen, H.®. HcnslTanus, SKCiuyatauus W PEMOHT DJIEKTPUYECKHUX
MammH: yaeOHuk. - M.: Axkagemus, 2010. — 384 c.

8. PoxkoBa, JILJZI. DOnexkrpooOopynoBaHHE JICKTPUYECKUX CTAHIUHA W
nojcTaHuui: Y4eOHuK s cpen.apod.obpasoBanuss - M.: Mznarenbckuil mHEeHTP
«Axanemus», 2014. (rpud MO PD).

3.2.2. DJIeKTpPOHHBbIE U31aHUs (3JIEKTPOHHbIE PeCYPChl)

1. TumoBasgs WHCTPYKIMS IO MEPEKIIOYEHUSIM B dJekTpoyctaHoBkax - URL:
http://www.gosthelp.ru/text/SO153342050520031Instrukci.html

2. VHCTpyKUMsS TO NPENOTBPAIICHUI0 W JUKBUAAIMU aBapuil B 3JIEKTPUUYECKOMN

YacTH  DSHEpProcucreM. MWUHHCTEpCTBO  JHepreTuku  Poccuiickodt  ¢emepanuu.
http://snipov.net/c_4652 snip 106297.html

22



4. KOHTPOJIb 1 OIIEHKA PE3YJIbTATOB OCBOEHUA
HPOPECCHUOHAJIBHOI'O MOAYJIA

Kona n HaumeHoBaHue
po)eCCHOHAIBHBIX M OOIINX
KOMITIETEHITHH, ((OpMHUpPYEeMBIX B
pamMKax MOIYJIs

Kputepuu onenku

MeToab! OllEHKHU

2.1. KoutponupoBaTh paboTy
OCHOBHOTO M BCITIOMOTATEIILHOTO
00opyI0BaHUsl.

OK 01 BriGupaTh criocoObI pernieHus
3a7a4 npoQeccuoHaIbHOM
IeSTeTbHOCTH, IPUMEHHUTEIBHO K
Pa3TMYHBIM KOHTEKCTAM.

OK 02 OcyuiecTBisITh OUCK, aHATIN3
Y MHTEpIIpeTanuo nHpopmanuu,
HEOOXOUMO TSl BBITTOJTHEHHS 33124
npoeCCUOHATLHON IEATEIIEHOCTH.
OK 04 PaboTaTh B KOJIJICKTUBE U
KoMaH[ie, 3P (HEeKTUBHO
B3aMMOJICHCTBOBATh C KOJJIETAMH,
PYKOBOJICTBOM, KITUCHTAMH.

OK 09 Ucnonws3oBarh
nH(OPMAIIMOHHBIE TEXHOJIOTUHU B
poheCCHOHATILHOMN IeATEILHOCTH
OK 10 ITons3oBatbest
po¢eCCHOHATBPHON TOKyMEHTAITUEH
Ha TOCYJapCTBEHHOM M HHOCTPaHHOM
SI3BIKAX.

- JleMoHCTpanus HaBBIKOB
UCCIIEIOBaHUS PEKUMOB PaOOTHI
ANEKTPUUYECKUX MAITUH U
TpaHcPOopMaTOPOB, YCTPOUCTB
pENEHHON 3alUThI;

- TOYHOCTh MOJI00pa CPENICTB
U3MEPEHUH IJI1 KOHTPOJIA
PEXKUMOB PaOOTHI OCHOBHOT'O
000py0BaHUs, U TPABUIBHOCTD
COCTaBJICHUS CXEM
MOJIKITIOYEHUS M3MEPUTEIbHBIX
puOOpPOB;

- BBITMIOJIHEHUE pacueTa
CUMMETPUYHBIX U
HECUMMETPUYHBIX TOKOB
KOPOTKHUX 3aMbIKaHHUI B
COOTBETCTBHH C aJITOPUTMOM;

- apryMEHTHPOBAaHHOCTbH BbIOOpA
YCTPOMCTB PEJICUHON 3alUTHI U
aBTOMATUKH B Pa3JIMYHBIX LEMIX
OCHOBHOT'O M BCIIOMOTATEJILHOTO
000pyI0BaHUS;

- XapaKTepUCTHKa CIIOCOO0B
BKJIIOUEHUS B pa0OTY OCHOBHOTO
000pyIOBaHUS B COOTBETCTBHUU C
[IpaBunamu TeXHHUYECKON
IKCILTyaTaIuu;

- IEMOHCTpAIIHs HABBIKOB IO
BKJIIOYECHHUIO B PabOTy U
OCTaHOBY JIEKTPOOOOPYA0BaHUS

Habmronenue 3a xoqom
BBITTOJTHEHUS
1a0opaTOpHBIX PaboT U
aHAIN3 €€ Pe3yJIbTaTOB;
aHalu3 pe3ylbTaTa
BBITTOJTHEHUS
MIPAKTUIECKOTO 3a/IaHUs;

AHaJn3 pe3yabTaToB
BBITIOJTHEHUS MPAKTHYECKUX
3aJIaHHI;

aHallu3 pe3ylbTaToB
3aIIUTHI JTA0OPATOPHBIX
paloT U MpaKTHIECKUX
3aJIaHHNi;

aHallu3 pe3ylbTaToB
BBITIOJTHEHUS PAKTUYECKUX
3aJJaHNM;

HaOIt0IeHne 32
BBIITOJIHEHUEM 3aJJaHUH Ha
MIPOU3BOACTBEHHOMN
MIPaKTHKE U aHAJIN3 €€
pe3yabTaTOB.

2.2. BbINONHATH pEKUMHBIE
MEPEKIIOUEHHUS B YHEPrOyCTaHOBKAX.
OK 01 BeiOupats cioco0bl penieHus
3a/1a4 mpodeccuoHaTbHON
JeSTeIbHOCTH, IPUMEHHUTEIBHO K
Pa3IMYHBIM KOHTEKCTAM.

OK 02 OcyuiecTBasiTh MOUCK, aHATU3
Y MHTEpIIpeTanno ndopmanuu,
HEOO0XOAUMOI 151 BBITTOTHEHMS 33124
npodeccnoHanbHOM e TeIbHOCTH.
OK 04 PaboTaTh B KOJIJICKTUBE U
Komanse, 3G (PEeKTUBHO
B3aMMOJICHCTBOBATh C KOJIJIETaMH,
PYKOBOJICTBOM, KJIUEHTAMH.

OK 07 CopnelicTBOBaTh COXpaHEHUIO
OKPY>KaloIleu cpeibl,

CooTBeTcTBHE BBIOOpA CXEM
pacnpenenuTenbHbIX YCTPOHCTB
ANEKTPOYCTAHOBOK HOPMaM
TEXHOJIOTHYECKOT0
MIPOEKTUPOBAHHS,

- COCTaBJIEHHE OJIaHKOB
MEPEKIIOYECHUH B 3aJaHHBIX
ANEKTPUYECKUX CXeMaxX B
COOTBETCTBHUH C TUTIOBBIMHU
OJIaHKaMU TIePEKITIOUCHHUIA;

- BBITIOJTHEHUE OTMIEPATUBHBIX
MEPEKITIOYCHHUI B CXEMaX C
HCIOJIb30BaHUEM
KOMITBIOTEPHBIX MPOTPamMM U Ha
TpEHaXKepax B COOTBETCTBUU C
0JIaHKaMU TIePEKITIOUCHHUI;

AHanu3 pe3yabTaToB
BBITIOJTHEHUS IPAKTHYECKUX
3aJJaHUM;

AHanu3 pe3yaprara
BBITIOJIHCEHU A
MPAKTUYECKOTO 3a/1aHus;

HaOmronenue 3a

TSI TeTbHOCTHIO
oOydJaromerocss B X0
BBITIOJTHEHUS JTa0OpaTOPHOU
paboThI, aHAIU3
pE3yIbTATOB;

HaOJIFOJeHUE 3a
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pecypcocoepexennio, 3phHeKTUBHO
JIECTBOBATh B UPE3BbIYANHBIX
CUTYaIUsX.

OK.08 Mcnonp30BaTh CpeacTBa
¢bu3nyecKoil KyabTyphl I
COXPAHEHHUS U YKPEIUJICHUS 37J0POBbS B
nporecce npogeccuoHanbHON
NEeSTeNbHOCTH U TIOIICPKAHUS
HEOOXOMMOTO YPOBHS (PU3NUECKON
MOATOTOBJICHHOCTH.

OK 09 Ucnonw3oBarh
nH(OPMALIMOHHBIE TEXHOJIOTUHU B
npodeccuoHalbHOMN 1eATEeNbHOCTH
OK 10 ITons3oBatbest
npo¢eCCHOHATBHON TOKyMEHTAITUEH
Ha TOCYJapCTBEHHOM M HHOCTPaHHOM
S3BIKAX.

- IEMOHCTpaIXsl HaBBIKOB
MPOU3BOJCTBA ONEPATUBHBIX
MEPEKITIOYECHHU I B Pa3IMYHbBIX
CXEMax AJIEKTPOCTAHIIUHN U
MOJCTAHIINH;

- BBIIIOJIHEHUE IEUCTBUI
OMEepPaTUBHOTO MEPCOHANA MPU
JMKBUJALUHU PA3IUYHBIX aBapHil
Ha AJIEKTPOCTAHIIMSIX, B CETAX U
CUCTEMaxX B COOTBETCTBUU C
UHCTPYKIUSAMH;

- IEMOHCTpAIsl HaBBIKOB
JNENCTBUMN IepcoHaa Ipu
JMKBUJALUHU PA3IUYHBIX aBapHUil
MIPU y4acTUU B
MPOTHUBOABAPUHHBIX

BBITIOJTHEHUEM 33/1aHUN Ha
MIPOU3BOACTBEHHOMN
MPaKTUKE U aHAIU3 ee
pE3yIbTaTOB;

HaOJIroIeHue 3a
JeSITebHOCTHIO
oOydJaromierocss B XO7le
BBITIOJTHEHUS JIA0OpaTOPHOU
paboThI, aHAITHU3
PE3yIbTATOB;
HaOJIroIeHue 3a
JeSTeIbHOCTHIO
oOyyaromerocs
BBITIOJTHEHUS
1abopaTOPHBIX padoT,
aHaJlu3 Pe3ylbTaTOB;
HaOJIroIeHue 3a

B XOJIE

TPEHUPOBKAX ONEPATUBHOTO NeSTeTbHOCTBIO

MepcoHaIa; oOydJaronmuxcsi Ha
MIPOU3BOACTBEHHOMN

- IEMOHCTpAIMs HABBIKOB MPaKTUKE U aHAIU3 ee

BJIaJIeHUs 0€30MaCHBIMU pe3yIbTaToB;

MeTOoJIaMHU

paboT mpu onepaTuBHBIX

MEPEKIIOUEHUSX;

2.3. OhopMIIATh TEXHUYECKYIO
JTOKYMEHTAITUIO 110 SKCILTyaTaluu
3JIEKTPOOOOPYIOBAHUS.

OK 02 OcyuiecTBiisITh OUCK, aHATIN3
Y MHTEPIPETAUIO HHPOPMAIIHH,
HEOOXOUMOM TSl BBITTOJTHEHHS 33124
npoeCcCUOHATLHON IEATEIEHOCTH.
OK 09 Ucnonws3oBarthb
UH(QOPMAIIMOHHBIE TEXHOJIOTHU B
poeCCHOHATLHOMN JIeATEILHOCTH
OK 10 ITons3oBatbest
po¢eCCHOHATBHON TOKyMEHTAITUEH
Ha rOCYapCTBEHHOM U HHOCTPaHHOM
SI3BIKAX.

- I'pamoTHOCTB 3amnoyHEeHUs
OJIJaHKOB TEXHUYECKOH
JOKYMEHTAIHH T10
9KCIUTyaTallH
3JIEKTPOOOOPYIOBAHUS;

- IPaMOTHOCTb 3aII0JHEHUS
OJIaHKOB OTIEPaTUBHO-
TEXHUYECKOH TOKyMEHTALUH.

AHanu3 pe3yiabTaToB
BBITIOJHEHUS IPAKTHYECKUX
3aJaHuH.
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