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[Tporpamma yueOHOI - TPAKTHKH IO IOJYYCHHIO NEPBHYHBIX MPO(ECCHOHAIBHBIX YMEHUH H
HaBHIKOB, B TOM YHCJIC IEPBHYHBIX YMEHUH M HABHIKOB HAYYHO-HMCCIIEIOBATENILCKOM JIEsITeIbHO-
ctu cocrasiiena Ha ocHoBe @I'OC BO no nanpasnenuto noarorosku 13.03.02 Dnexrposnepre-
THKA u JJIEKTPOTEXHHKA, YTBEPKIACHHOTO [IPUKa30M MOuH PO

ot 3 centsaOps 2015 r. Ne 955.

ITporpamma y4eOHOM - HPAKTHUKH IO MOJYYEHHIO NEPBUYHBIX NPO(HECCHOHATBHBIX yMe-
HHM{ ¥ HaBBIKOB, B TOM YHMCJI€ IEPBHYHBIX YMEHHH W HaBBIKOB HAy4YHO-MCCIICIOBATEIILCKON Jiesi-
TENBHOCTH PacCMOTPEHA M 0/100peHa Ha 3acefaHuu Kadeapbl 21eKTPOCHA0KEHUS IPOMBIIILICH-
HbIX npenpustaid «05» centsdps 2017 r., nporokon Ne 1.

3as. kadenpoii / T'.I1. Kopuumnos/
(nooptuce) (H.0. Pamunus)

ITporpamma yueOHOM - NPAKTUKH IO TOJYYSHHIO MEPBUYHBIX MPOHECCHOHATIBHBIX yMe-
HHUH ¥ HaBBIKOB, B TOM YHCJI€ IEPBUYHBIX YMEHUN M HABBIKOB HAYYHO-MCCIEIOBATEIHCKOM JIesi-
TEJILHOCTU 0/100peHa METOAMYECKOH KOMHCCHEH MHCTHTYTa HHEPreTHKH W aBTOMATH3HPOBaH-
HBIX cucteM «27» centsiops 2017 r., mporokon Ne 2. "‘
[Ipencenarens P! / C.A. JlykbsiHoB/
(noonuce) (1.0. Pamunus)

[Tporpamma y4eOHOM - NPAKTUKH IO IOJYYCHHIO NMEPBHYHBIX MPO(PECCHOHATBHBIX yMe-
HHUI ¥ HaBBIKOB, B TOM YHCJI€ IEPBUYHBIX YMEHHH U HAaBBIKOB HAYYHO-HCCIEIOBATEIBCKON Jesi-
TENBHOCTHU cocTapiieHa: Bapranosoit A.B. — oueHT xadenpsl 21eKTpOCHA0KEHHsT TPOMBIIILICH-
HBIX MPEANPHSITHH, KaH. TEXH. HAyK.

/ A.B. Bapranosa/
cB) (H.0. amunus)
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1 ean yueOHOM - MPAKTUKA MO MOJYYEHHUIO EPBUYHBIX MPO(eCcCHOHATBHBIX YMEHUH U
HABBIKOB, B TOM 4HCJie NIEPBUYHBIX YMEHHII U HABHIKOB HAYYHO-HCCJIEI0BATEIbCKOM
AeATeJbHOCTH

LlenssmMu yueOHOHM - MpaKTUKa MO TOJIYYECHHUIO MEPBHUYHBIX MPOPECCHOHATBHBIX YMEHUU WU
HAaBBIKOB, B TOM YHCJIEC IEPBUYHBIX YMEHUI U HABBIKOB HAYYHO-UCCIIEOBATEIBCKON JESATEIBHOCTH,
10 HaNpaBJIEHUIO MOAroTOBKU (crenuanbHOCTH) 13.03.02 DnexTposHepreTuka U 3JIEKTPOTEXHUKA
ABJIIIOTCA HW3YYEHHE BOIIPOCOB IPOM3BOACTBA, IMEPEAAYN M PACHPENEICHUS IIIEKTPOIHEPIHH,
03HAKOMJICHHE C OCHOBHBIM 00OPYAOBaHUEM MPEANPHUATHS M C OpraHu3aleil paboThl KOJUIEKTHBA
IPEIIPUATHS, a TAKKE C DKOHOMHUYECKHMMH IIOKA3aTEJAMHU IPEANPUATUS U MEPOIPHUATHAM I10
AHEProcOEPEKEHUIO.

2 3aja4yu y4eOHOIi - MPAKTHKA MO MOJyYeHHI0 MePBHYHBIX MPO(ecCHOHAIBLHBIX YMEHH I
U HABBIKOB, B TOM 4YHCJI€ IEPBUYHBIX YMEHUH M HABBIKOB HAYYHO-HCCJI€I0BATEIbCKOM
AeATeJLHOCTH

3amayamMu y4eOHOM - MpakTHKa MO MOJIyYEHUIO MEPBUYHBIX MPOPECCUOHANBHBIX YMEHUN U
HaBBIKOB, B TOM YHCIIE€ MEPBUYHBIX YMEHUH U HABBIKOB HAYYHO-HUCCIIEOBATEIBbCKON AEATEIbHOCTH
ABJIAIOTCS TEPBUYHOE 3HAKOMCTBO C OPraHM3allMOHHOW CTPYKTYpPOH MpeANnpusTus, HU3y4YEeHUE
B3aMMOCBSI3M TEXHOJIOIMYECKOI0 IPOIiecca CO CTPYKTYPOI CHCTEMBbI AJIEKTPOCHAOKEHUST; U3yUEeHUE
PEKUMOB PAa0OOTHI TPUEMHHUKOB DJIEKTPUYECKOH HSHEPIHU, CXEM DSJICKTPUYECKUX COCIMHEHUH,
3JIEKTPOOOOPYIOBAHUS DIEKTPUYECKUX CeTe M MOJCTaHLMM; 3HAKOMCTBO C OpraHu3anuen
PEMOHTHBIX pabOT; W3ydeHUE MEPONPHUSATHI 1O OXpaHe TPyJda W TEXHHKE 0E30IacHOCTH, OXpaHe
OKpY’Karollel cpesibl; U3y4eHNe TEXHUKO-9KOHOMHUYECKUX IOKa3aTenaed 00beKTa.

B pe3ynbrare npoxoxaeHus: yueOHON NPaKTUKHU CTYACHT JOJDKEH:

3HATh:

— YCTpOMCTBO M HpUHUUI paboThl 3JIEKTPOOOOPYNOBaHMUS OTKPBITBIX M 3aKPBITHIX
pacnpeneuTeNbHbIX YCTPONUCTB U 3JIEKTPUUECKUX MAIIUH;

— BOIIPOCHI ITPOU3BOJICTBA, MEpeAaun U pacpeeIeHUs dJIEKTPOIHEPTHH;

yMeTh:

— TIPUMEHATHh B JEHCTBYIOUIMX 3JIEKTPOYCTAHOBKAX IMpPaBHUJIa TEXHMKH O€30MacHOCTH HpU
AIIEKTPOMOHTAXHBIX paboTax;

— YUTaTh IEKTPUUYECKUE CXEMBI;

BJIaJIeTh HABBIKAMM:

— PpeMOHTa 1 00CIIyKUBaHUs 1eKTpoodopynoBanus 10 u Boime 1000 B;

— OKa3aHMs [IEpBOM MOMOIIH MOCTPAJABUIEMY OT AIEKTPUUYECKOTO TOKA.

3 MecTo y4e0HOIi - MPAKTHKA O MOJY4YeHUI0 NePBUYHBIX NPOPecCHOHAIBHBIX YMEHU
U HABBIKOB, B TOM 4YHCJ/Ie IEPBUYHBIX YMEHHI U HABBIKOB HAYYHO-HCCJIE10BATEIbCKOM
NAeATEeJILHOCTH B CTPYKType 00pa30BaTe/bHOM NPOIrpaMMbl

Jlnsg mpoxokaeHus: yueOHOW - MpakTHKa MO MOJMYYEHHIO NMEPBUYHBIX MPO(ecCHOHATBHBIX
YMEHUI W HAaBBIKOB, B TOM YHCJE€ NEPBUYHBIX YMEHHW M HABBIKOB HAy4YHO-HCCIIEAOBATEIbCKOMN
NeSITeIbHOCTH HEOOXOAMMBI 3HAHHWS, YMEHHMs U BJaJeHHs, CHOpPMUPOBAHHBIE B pe3yibTare
M3y4YEeHUs1 QTUCHUIUINH ««MaTtematukay, «Duzukay.

3HaHUSI, YMEHUS U BJIAJICHUS, IOJyYEHHBIE B MTPOLIECCE MPOXOXKIACHUH y4EeOHOH MPaKTHUKHU 110
MOJIYYEHUIO MEPBUYHBIX MPO(EeCCHOHATBHBIX YMEHUN U HABBIKOB, B TOM YHCJIE€ MEPBUYHBIX YMEHUI
U HaBBIKOB HAy4YHO-UCCIIEI0BATEIbCKONW JIEATENBHOCTH MPAKTUKH, OyayT HEOOXOAMMBI MpU
NPOXOXKJICHUN MPOU3BOJCTBEHHON - MPAKTUKU MO MOJYYEHHIO MPOPECCHOHATBHBIX YMEHHH WU
OTbITa MPOPECCUOHATBHOMN AESITETbHOCTH U HAlMCAaHUS BBITYCKHON KBaTU(UKALMOHHON paOOTHI.



4 MecTo mpoBeieHUsI MPAKTHKH

VYyeOHast - MpaKTUKA MO MOITYYEHHUIO MEPBUYHBIX MPO(HECCHOHATBHBIX YMEHUN U HABBIKOB, B
TOM 4YHCJIe NEPBUYHBIX YMEHUN M HABBIKOB HAay4HO-HCCJIEIOBATEIbCKOW EATEIbHOCTH MPAKTHUKA
npoBogutcs Ha 6aze PI'BOY BO «MI'TY um. I''U. HocoBay, a takxke IIAO «MarHutoropckuit
MeTaurypruueckuii  komomHat», AQO  «opamektpocerb T.  Marautoropcka»y, OAO
«MarHuToropckuii  MetuszHo-kanuopoBounslii  3aBog  MMK-METH3», OO0 «OCK» (r.
Marnutoropck), I1O "Cwubaiickue snekrpuueckue cetu" OOO "bamxkupsnepro", Cubaickwmii
¢wman AO "Yuamunckuit ['OK", r. Cubaii, OAO "MMK-METU3", OO0 '"T"a3sneprcTpoii” T.
Maruutoropck, OOO '"T'azsneproctpoi”" r. HoBbeiii VYpenroi, AO «Y4anuHCKUA TOpPHO-
obOoraturenbHbli  KoMOMHAaT» T. Yuansl, IO '"Benopeukume osnextpudeckue ceru" OO0
"Bamkupanepro”, OO0 CMK "Duepro-Macrtep", r. Yda, ITAO "Ammuuckuii mer3aBon”, 3A0
"KoncOM CKC", r. Marunuroropck, OOO "3onoropyanas komnanusi Maiickasa", r. IleBek,
BepxHeTypruHCKHI MalTMHOCTPOUTEIBHBIN 3aBO T. Bepxussa Typa.

Crioco6 mpoBeneHUsT ydyeOHOM MPAKTUKU IO TMOJYYCHHIO MEPBUYHBIX MPO(ECcCHOHATBHBIX
YMEHHA M HABBIKOB, B TOM YHCJIE NMEPBHUYHBIX YMEHHH M HABBIKOB HAyYHO-HCCIEI0BATEIbCKOM
JESITEJIbHOCTH NMPAKTUKU: CTAllMOHAPHAS U BbIE3/IHAS.

YyeOHasi MpakTUKa MO MOJYYEHHUIO MEPBUYHBIX MPO(ecCHOHANBHBIX YMEHUN U HAaBBIKOB, B
TOM YHCJIE€ TEPBUYHBIX YMEHMM M HaBBIKOB HAYYHO-HUCCIIEOBATENbCKON JESATEIIbHOCTH
OCYIIIECTBIISIETCS] HEMPEPBIBHO.

5 Komnerennuu odyuyaromerocsi, popMupyembie B pe3yJibTaTe NPOX0xKIeHUs: y4eOHoii -
NMPAKTHKA 0 NOJY4eHHIO IePBUYHBIX NPO(ecCHOHAIBLHBIX YMEHUIl 1 HABBIKOB, B TOM
YyHcJle NePpBUYHBIX YMEHHH H HABBIKOB HAYYHO-HCCJIeJ0BATeIbCKOM 1eiTeJIbHOCTH H
IUIAHHPYeMble Pe3yJabTaThl 00y4eHHUs

B pesynbrare mnOpoxokaeHus y4eOHOM - TpaKTUKA 1O TOJYYEHHUIO TEePBUYHBIX
MpOPECCHOHAIBHBIX YMEHUM W HABBIKOB, B TOM YHCJI€ TIEPBUYHBIX YMEHHH M HABBIKOB HAy4YHO-
HCCJIEIOBATENILCKOM NIEATENHHOCTH Y O0YyYaromiero, JOJKHBI ObITh C(HOPMHUPOBAHBI CIEAYIOIIUE
KOMIIETEHLINH:

CrpyKTypHBII
JJIEMEHT [Tnanupyemble pe3yabTaTbl 00ydeHHUs

KOMIICTCHIIUHN

OK-7 cnioco0HOCTBIO K CAMOOPTaHU3ALUH U CAMO0OPA30BAHUIO

3HaTh - e paboTsl
- METO/AbI BBIIIOJTHECHUA pa6OTBI
- criocoObl KOHTPOJIs BHIOJIHEHUS pabOThI

Ymetp - paboTaTh ¢ TEXHUYECKOM, CIIPABOYHOM JIUTEpATypOi
- BBIJICTISITH HYXKHOE TSI BHITIOJTHEHUS pabOThI
- JIeNaTh BBIBOJIbI

Bnanets - METOIUKOHN HCCIICIOBAaHUN
- MPAaKTUYECKUMH YMEHHUSIMUA M HaBBIKAMU WX UCIIOJIb30BaAHUS
- DKCHEPUMEHTAIBHON JESTEIbHOCTHIO.

OIIK-1 cnocoGHOCTBIO OCYLIECTBJISITH MOMCK, XPAHEHUe, 00pa0oTKY U aHAIN3 MHGoOpMaLun
U3 Pa3jIMYHbIX HICTOYHUKOB U 023 TaHHBIX, IPEACTABJATH ee B TpedyeMoM (popmare ¢
HCIO0JIb30BAHMEM HH(POPMAIIMOHHBIX, KOMIIBIOTEPHBIX M CETEBbIX TEXHOJIOTUH

3HaTh - OCHOBHbBIE€ HCTOUYHUKH UH(OPMALIUU
- METO/Ibl UX TIOUCKA




CtpyKTypHBII

JIIEMEHT [Tnanupyemble pe3ysbTaTel 00ydeHUs
KOMITETCHIIUH
- aHamu3 MHPOPMAIIUHN U3 PA3INYHBIX UCTOYHUKOB
YMeTb - OCYIIECTBIISATH MOUCK HH(OpMALINU
- aHATM3UPOBATH HHPOPMAITHIO
- MPECTaBIATH €€ B TpeOyeMoM (popmate ¢ UCTIOIb30BAHUEM
UH()OPMAIIMOHHBIX, KOMIIBIOTEPHBIX M CETEBBIX TEXHOJIOTUI
Buianers - METOAMKON TOMCKa HH(popMaIiu

METOAMKOW aHaJN3a MOy4YeHHON nHpopMaruu
METOAMKOH MpezacTaBieHus nHGopmauu B TpedyemoM popmare

IIK-1 — cnocodHOCTHIO Y4acTBOBATH B IVIAHUPOBAHUH, MOATOTOBKE U BHINIOJTHCHHU THIIOBBIX
IKCIICPUMECHTAJBHBIX HCCJIeIOBAHMH MO 3aIaHHOI MeTOTUKE

3HaTh - YCTPOMCTBO 3JEKTPOOOOPYAOBAHUS, OCHOBHBIE MapaMeTphl PEryIHpPOBKU
U HAJIAJIKA
- CIOCOOBI OLICHKHU ITAPaMETPOB

YmMmets - ornpeAensaTh 00beM padboT, HeOOXOANMbIE MPUOOPHI U YCTPOKUCTBA
- JIeJIaTh aHAJIN3 MTOJYYCHHBIX Pe3yJIbTaTOB

Brnanets - METOJMKOW  IYCKO-HAIAJOYHBIX pPabOT C yd4eToM OCOOCHHOCTEH
000pyI0BaHUS

ACJIaTh BBIBOJbI 00 YCIICIIHOCTH NPOBCACHHBIX pa60T

IIK-2 cnoco0HOCTHIO 00padaThIBATH Pe3yabTaThl IKCIIEPUMEHTOB

3HaTh - 00bEM TEXHHUYECKOT0 OOCITYy>KUBAHUS U PEMOHTAa U OCHOBHBIE ITapaMeTpbl
000pyI0BaHUS, MEPHOAMYHOCTh TEXHHUYECKOTO OOCITY)KUBAHHSI 1 PEMOHTA

Ymerb - NPUMEHSATh METOAWKH paboT 1O TEXHUYECKOMY OOCTY)KMBAHUIO H
PEMOHTY U BbIOUpaTh Hanbosee 3¢ (HeKTUBHBIE
- COCTABIISITh PEMOHTHBIE KapThI

Brnanets - METOJaMU TEXHHUYECKOro OOCTYy)XKMBaHUS M PEMOHTa, OIpPeNeNsiTh

3 (PEKTUBHOCTD UX TPUMEHEHUS
MPAKTUYECKIUMH HaBBIKAMHU IO PEMOHTY AJIEKTPO00OpyA0BaHUS

IIK-5 roroBHOC

THI0 ONpeAeNasiTh MapaMeTpbl 000py10BaHUsI 00bEKTOB NMPO(eCcCHOHAIBHOH

AeSITETbHOCTH
3HaTh - OCHOBHBIE XapaKTEPUCTUKU
- CHOCOOBI MX OMpEeNICHUs
- OTIpeIeIeHue HEN3BECTHBIX XapaKTePUCTHK
Ymertb - BBIIENIATh  OCHOBHBIE  XapaKTEPUCTUKU MO HUX  3HAUYUMOCTH H
aHAITM3UPOBATH UX
Brnanets - METOAMKOW ONpeleNieHUs XapaKTepUCTUK IO WX 3HAUUMOCTH U

METOJMKON UX aHalIn3a

K-8 cnoco0HOCTHI0 MCMOJIb30BATh TEXHHYECKHE CPEeICTBA I HM3MEpPEeHUsi M KOHTPOJs

OCHOBHBIX Iapa

METPOB TEXHOJOI'HYECKOI0 Mpouecca

3HaTh

OCHOBHBIC TCXHUYCCKUC CPEACTBA
00J1acTh UX MNPpUMCHCHUA U CIIOCOOBI MX MMPUMCHCHU

Ymern - OTIpeIeNIATh HEOOXOIMMbIE CPEJICTBA M CXEMBI UX BKIIFOUCHHS
- MPUMEHATh Mepbl 0€30IaCHOCTH MpHU padboTe
Bnaners - METOJIMKOH OIpeieTIeHUs] HEOOXOAUMBIX CPE/ICTB U UX MPUMEHEHUS




CtpyKTypHBII
JIEMEHT [Tnanupyemsble pe3yabTaTbl 00y4eHUs
KOMIIETEHIIH

- METOAMKON MpOBeIeHHsI Oe30MacHbIX padoT

IK-10 cnoco0HOCThI0O HCNHOJIb30BATH NMPAaBUJIA TeXHUKH 0€30MACHOCTH, NMPOU3BOJICTBEHHOM
CAHUTAPHH, MOKAPHOI 0€30MIACHOCTH M HOPMBI OXPaHbI TPyaa

3HaTh - OCHOBHBIE ITpaBHiIa 0€30MaCHOCTH B 00JaCTH X PUMEHEHUS
- O0COOCHHOCTH CPEJICTB 3aIUTHI
YmMerthb - OTIPENIeNIATh HEOOXOIUMbIE MEePhl 0€30IIACHOCTH U CPEJICTBA 3aIUTHI
- OTIPECIISATH OIMIACHOCTH, BO3HUKAOIINE TIPU BHITIOJTHEHUH PaboT
Brnanets - HaBBIKAMU TIPUMEHECHHUS CPECTB 3alUThI
6 CrTpykTypa u coJep:kaHue Y4eOHOH - NPAKTHKA MO TMOJYYeHHI0 MePBHUYHBIX

I[pO(l)eCCHOHaJII)HbIX YMeHI/Iﬁ H HABBIKOB, B TOM YMCJIC€ NIEPBUHYHBIX yMe}mii M HABBIKOB
Hay‘IHO'I/ICCJIeIIOBaTeJILCKOﬁ JAEeATECJIBbHOCTH

OO01mast TpyI0eMKOCTh TPAKTHKHU COCTABIISICT 3 3a4eTHBIX eauHuibl, 108 akan. gacos, B TOM
qHCIe:

— KoHTaKkTHas padora 0,2 akaj. 4acos;

— camocTtosTenbHas padota 103,9 akan. yacos;

— B (hopme pakTHYECKON moaAroToBky — 108 akaj. 4acos.

Ne Paznensl (3Tamnsl) u Bunsl paboT Ha npakTukKe, Koz u cTpyKTypHBII
I/ | conepXaHUE MPAKTUKU | BKIIOYAs CAMOCTOSTEIbHYIO pa0OTy | 9JIEMEHT KOMIIETEeHIIUU

1 | I[ToaroToBUTENLHBIN [IpocnymmBanue BBOJHOI'O OK-7
WHCTPYKTaka II0 OXpaHe Tpylda H
W3y4EeHHE CIIEIKypca B  paMKax
00pa30BaTeIbHON MPOrpaMMbl

2 | UccnenoBaTensckuii Brimonuenue Hayuno-| OIIK-1; IIK-1, 2, 5, 8,
HCCIIEI0BATCIbCKUX, 10
MIPOU3BO/ICTBEHHBIX " Hay4IHO-

IIPOU3BOJACTBCHHBIX 3aJaHuM

3 | Obpabdorka wu anayms| COop u obpaborka aktmueckoro u| OIIK-1; IK-1, 2, 5, 8,

MOJTy4YEHHOM JTUTEPaTypHOTO MaTepHaa 10
uH(popMaluu

4 | IlonrotoBka otuera mo| Cucrematuzanus dakrtudeckoro u| OINK-1; IK-1, 2, 5, 8,
MIPAKTUKE JUTEPATypHOTO MaTepuasa 10

7 OueHoYHbIEe cpeIcTBA /sl MPOBeAeHUs] NMPOMEKYTOUYHON aTTecTallMH MO y4eOHOIl -
NPAKTUKA N0 MOJYy4YeHUI0 NePBUYHBIX NPOdecCHOHAIBbHBIX YMeHHUII U HABBIKOB, B TOM
YyHce NepBUYHBIX YMEHH U HABBIKOB HAYYHO-HCCJIeJ0BATeIbCKOI /1esiTeJIbHOCTH

[IpomexyTouHass aTTectauus MO Y4eOHOM - TpaKkTHKa MO TOJYYEHHIO MEePBHUYHBIX
npo¢eCCUOHATBHBIX YMEHUI W HABBIKOB, B TOM YHCJIE MEPBUYHBIX YMEHUH M HABBIKOB HAay4yHO-
HCCJIEIOBATENICKOM  NIEATEIbBHOCTH  HMMEET  LENbI0  ONPENENIUTh  CTENEHb  JOCTHKEHHUS
3aMJIaHUPOBAHHBIX PE3YIHTATOB 0OYUYEHUS U IPOBOJIUTHCS B (hOpME 3aueTa ¢ OLEHKOM.

3ayeT ¢ OLEHKOM BbICTaBIseTCA OOywaroleMycs 3a HOArOTOBKY M 3alllUTy OTYeTa I10
IIPAKTHKE.

[TonroroBka oTYeTa BBHINOJHSAETCS OOYYAIOUIMMCS CAMOCTOSITENIBHO TOJ] PYKOBOJICTBOM




npenogasarens. [Ipu Hanucanuu otyeTa 00yJarOIIMiCs T0JKEH MOKa3aTh CBOE YMEHHE paboTaTh ¢
HOPMAaTUBHBIM MAT€PUAIIOM U JIUTEPATYpHBIMH HCTOYHHKAMH, a TakKe BO3MOXXHOCTh
CUCTEeMAaTHU3UPOBaTh U aHAIU3UPOBATh (PAKTUUECKUN MaTepHuaa U CaMOCTOSITEIbHO TBOPYECKU €ro
OCMBICJIUBATh.

CopepxaHue oT4eTa ONpeeiaeTcss HHANBUAYAIbHBIM 3aJaHUEM, BbIJAHHBIM PYKOBOAUTEIEM
pakTUKU. B mpouecce Hanucanus oryeta oOydyarolUiics JODKEH pa3o0paThCsl B TEOPETUUECKUX
BONpocax W30paHHOW TEMbI, CaMOCTOSITENIbHO IPOAHATU3UPOBATh MPAKTUYECKUI MaTepuail,
pa3o0paTh 1 000CHOBATH MPAKTUYECKHE MPEIOKEHHSL.

Ha mporsokeHun Bcero mnepuoja MPOXOKIEHUS MPAKTUKU OOY4YalOUIMICS JOJKEH BECTU
JTHEBHUK IO MPAKTUKE, KOTOPBINA OYAET SBIATHCS MPUIOKECHUEM K OTUETY.

TpebGoBanusi K CTPYKType M COJEP)KaHUIO OT4YeTa [0 MPOU3BOJICTBEHHOM MpPaKTHUKE
ONpeeNieHbl METOAMYECKMMH pekoMeHaauusmu: llporpamma npoM3BOJACTBEHHOW IPAKTUKU:
METOJIMYECKUEe yKazaHus Uil cTyneHToB HampabieHuss 140400.62 «DiekTpodHepreTuka u
AIIEKTPOTEXHUKAY, TPOPHIIL «DIeKTpocHaOkeHue» Bcex hopm oOyuyenus / A.B. Manadees, A.B.
Koukuna, E.A. Ilanosa, I'.Il. Kopuunos. — Marautoropck: M3n-0o MarHuToropck. roc. Te€XH. yH-
ta uM. I'."1. Hocosa, 2014. — 30 c.

['oTOBBIN OTUET claeTcs Ha MPOBEPKY MperojaBaTeso He Mo3AHee 3-X JHEH A0 OKOHYaHUS
npakTuku. [IpenogaBaTenp, NMPOBEPUB OTYET, MOXKET BO3BPAaTUTh €ro A TOpadOTKH BMECTE C
MUCbMEHHBIMU 3aMedaHusMu. OOydarolmuiicss MOMKEH YCTPaHUTh MOJNyYeHHBIE 3aMEYaHus U
yOJIMYHO 3aILUTUTh OTYET.

Bun arrectanuu mo uToraMm MpakTHUKW — 3a4€T C OLCHKOW, KOTOPBIN MPOBOAMUTCS B dopme
co0ecel0BaHuS.

IIpumepHoOe MHAUBHUAYAJIbHOE 3aJaHHE HA IPOU3BOJACTBEHHYI0 IPAKTHUKY:
Llenp NpoXoKaeHNs IPAKTUKU:

— M3y4YeHHE BOIPOCOB IPOU3BOACTBA, MEpeAayd U paclpelieieHus] 3JIEKTPOIHEPTHH,
O3HAKOMJICHHE C OCHOBHBIM OOOpYIOBaHHMEM MPEONPUATHS W C OpraHu3alueil paboThI
KOJIJIGKTHBA MPEINpUATHs, a TaKKe C SKOHOMUYECKMMHU IOKa3aTelsIMU HPEANpUsTHS U
MEPONPUITHUSIM 10 SFHEPTOCOEPEKEHUIO.

3amaun MpaKTUKH:
— IIEpBHYHOE 3HAKOMCTBO C OPTraHU3alMOHHOW CTPYKTYpPOH IPEANPUATHS,
— H3y4YEHUE B3aUMOCBS3H TEXHOJIOTUYECKOTO IIPOLIECCa;
— M3Yy4YEHHE PeKUMOB pabOThl MPUEMHUKOB 3JIEKTPUYECKON SHEPTHUH;
— 3HAKOMCTBO C OpraHu3aleld peMOHTHBIX paboT;
— M3y4YEeHHE MEPONpPUATHH MO OXpaHe TPyAa M TEXHUKE 0€30MacCHOCTH, OXPaHEe OKPYXKAIOLIEH
cpenst,
— U3y4YEHHE TEXHUKO-DKOHOMHUYECKHX MTOKa3zarene 00beKTa.

Bompocsl, noanexaiue u3ydyeHuto (IpUMepHOE CoJIepKaHue OTUETA):
—CTPYKTYypa, TEXHOJIOTHYECKHI MMponecC NpCaAnpuAaATus, uexa, ydaCTka Uin OTACIICHUA,

— cucreMa dJIeKTPOCHA0KEeHHsI TaHHOTO 00BEKTa;

— XapaKTepUCTHKY NOTPEeOUTENEH FIEKTPHUUECKON SHEPTUH;

— OCOOEHHOCTH HCIIOJHEHHS HJIEKTPOYCTAHOBOK CHUCTEMBI 3JIEKTPOCHAOKEHHUS C Y4EeTOM
YCIJIOBHM Cpe/ibl IPOU3BOJICTBEHHBIX [IOMEILICHUN;

— o0opyloBaHMe, almnaparypy, BBIUUCIUTENbHYI0 TEXHHMKY, KOHTPOJIbHO-U3MEPHUTENbHbIE
npuOOpsl M HMHCTPYMEHTBI, a TaKKe MEXaHM3allMi0 M aBTOMATH3alMI0 MPOHM3BOJICTBEHHBIX
IIPOLIECCOB;

— OpraHu3alus SKCIUTyaTallii U PEMOHTA 3JIEKTPOYCTAHOBOK CUCTEMBI 3JIEKTPOCHA0KEHHUS,

— DKOHOMMKA, OpraHU3alMsl U YIIpaBIE€HUE IPOU3BOACTBOM;



— MCPOIIPUATHA 110 SKOHOMUHA U 00CCIICUCHHIO KaueCcTBa SJICKTPOSHCPIUH,

— co3znanue u obecrieyeHne 6€30MacHbBIX U 3I0POBBIX YCIOBHH TpyIa.

[Tnanupyemble pe3ynbTaThl MPAKTUKH:

1.  wu3ydeHHe OXpaHbI TPY/Aa, TEXHUKHA OE30MaCHOCTH, MPOTHUBOIIOKAPHON 0€30I1aCHOCTH
Ha 00BEKTE;

2. W3y4YeHHE  aJMUHHCTPATUBHO-OPTaHM3ALMOHHOW  CTPYKTYpPHl  HpPEANPHUSATHSA,
IPOBEICHUS HAIAJI0YHBIX PabOT, TEXHOJIOTHI MPOBEACHHS PEMOHTHBIX pab0T, peBU3UI, OCMOTPOB,
UCIIBITAHNI; OPraHU3aI[MK OIIEPATHBHOTO 00CTYKMBAHU;

3. 03HaKOMIICHHE C TEXHOJOTMYCCKHM ITPOIECCOM ITPOMBIIUICHHOTO TPEATNPHSITHS,

4. cOop wuHpopMaMM ¥ HM3YyYCHHE TPHUHIMIIOB JCUCTBUS W  KOHCTPYKIHH
3JIEKTPOOOOPYIOBAHUS;

5. wu3ydyeHHE OpraHU3alMd M TEXHUYECKUX CPEACTB ydeTa M KOHTPOJS pacxoja
3JIEKTPOIHEPTUH, MEPOIIPUSATHH 110 SHEPTOCOCPESIKECHHIO |

6.  CTpyKTypHu3amus MaTepuaia JJjis TOJrOTOBKH K HAITMCAHHUIO OTYETA.

Iloka3aTesiu U KpUTEPUH OLIEHMBAHUSA:
— Ha OLEHKY «OTJU4YHO» (5 OamioB) — oOyyarouuiics MpeacTaBiseT OTYeT, B KOTOPOM B

HOJTHOM 00BbEME PACKPBITO COZEP KaHUE 3aaHUs; TEKCT U3J1araeTcsl Nocae10BaTeabHO U JIOTUYHO C
NPUMEHEHHEM aKTyaJbHBIX HOPMATHBHBIX JIOKYMEHTOB; B OTYETE JaHa BCECTOPOHHSS OILIEHKa
IPAKTUYECKOIO0 MaTepuana; HCIOJb3YeTCsl TBOPYECKMM IMMOAXOX K PEUICHHIO MpPOOJIEMBbL;
chopMyIHPOBAaHbl SKOHOMHUYECKH OOOCHOBAHHBIE BBIBOABI U MpeIoKeHUsl. OTYET COOTBETCTBYET
IPEIbBISEMbIM TPEOOBAHUAM K OPOPMIICHHIO.

Ha myOnmuHOl 3amuTe 00y4aromuidcss JEMOHCTPUPYET CHCTEMHOCTh W TIIyOWHY 3HaHUM,
MOJYYCHHBIX TPH TPOXOXJACHUU TPAKTUKU; CTHIIMCTHYECKH TPAMOTHO, JIOTHUECKH MPAaBUIHHO
u3jaraeT OTBETHl Ha BOINPOCHI, JaeT HCUEPINbIBAIOIIME OTBETHl HA JIOMOJIHUTENBHBIE BOMPOCHI
IpernoJiaBaTess; crocodbeH 0000muUTh MaTepuall, cenaTb COOCTBEHHbIE BBIBOBI, BBHIPA3UTh CBOE
MHEHHE, IPUBECTH WILTFOCTPHPYIOIINE TPUMEPHI.

— Ha OIEHKY «Xopomo» (4 Oamna) — oOydJaromuics TMPEACTaBIsSET OTYET, B KOTOPOM
COJIepKaHHE PACKPBITO JOCTATOYHO IMOJHO, MaTepual M3J1araercs ¢ MPUMEHEHHEM aKTyalbHbIX
HOPMAaTHBHBIX IOKYMEHTOB, OCHOBHBIE [TOJIO’KEHHS XOPOLIO MPOaHATU3UPOBAHbI, UMEIOTCSI BHIBOIbI
U OKOHOMHMYECKM OOOCHOBaHHbIE mpeqIokeHus. OT4er B OCHOBHOM  COOTBETCTBYET
IPEIbIBISIEMBIM TPEOOBAHHUSIM K OQOPMIICHHIO.

Ha ny6nuunoil 3amuTe oOydaromuiics AEMOHCTPUPYET AOCTATOYHYIO IOJIHOTY 3HAaHUM B
o0beMe IporpaMMbl MPAKTUKH, TPU HAJIMYUU JIUIIb HECYIIECTBEHHBIX HETOUHOCTEH B M3JIOKEHUU
COJICpKAaHUsI OCHOBHBIX M JIONOJHHUTEIbHBIX OTBETOB; BIJIAZECET HEOOXOAMMOW Ui OTBETa
TEPMHUHOJIOTHEH; HEeIOCTAaTOYHO IOJIHO PAacKphIBa€T CYIIHOCTh BOMPOCA; OTCYTCTBYIOT
WUTIOCTPUPYIOIIKME ITPUMEPHI, 0000111at01Iee MHEHHUE CTYI€HTa HEJOCTaTOYHO YE€TKO BBIPAXKEHO.

— Ha OLIEHKY «Y/AOBJeTBOPHUTEJbHO» (3 Oamia) — oOydarouuiics MpeacTaBiIseT OT4YeT, B
KOTOPOM COJIEpXKaHUE PACKpHITHl €1a00 M B HEMOJHOM OObEMe, BBIBOJBI IpaBHIbHBIE, HO
MPEJJIOKEHUS SBISIIOTCS HEOOOCHOBaHHBIMU. MaTtepuain nsnaraercs Ha OCHOBE HETOJIHOIO MepedHs
HOPMATHUBHBIX IOKyMEHTOB. MIMeroTcst HapymieHns B 0pOpMIICHUN OTYeTa.

Ha nyOGnuyHO# 3amure 00ydaroumuiicss AeMOHCTPUPYET HEAOCTaTOYHO IOCIIE0BaTENIbHbIE
3HaHUS TIO0 BONPOCAM MPOrpaMMbl MPAKTUKU; HCIOJIb3yeT CIEUUAIbHYI0 TEPMHHOJIOTHIO, HO
JIOITyCKAaeT OIMMOKM B OIpPEICIIEHNH OCHOBHBIX MOHSATHI, KOTOpBIE 3aTPYAHSETCS WCIPABHUTH
CaMOCTOSITENIbHO; AEMOHCTPUPYET CIIOCOOHOCTh CaMOCTOSITENIBHO, HO HE IIYOOKO, aHAJIU3UPOBATh



MaTepHall, PAaCKpbIBae€T CYLIHOCTh pEIIaeMOil MpoOJeMbl TOJBKO IPH HABOASIIUX BOIIPOCAX
HpEenoAaBaTeisd; OTCYTCTBYIOT HILTIOCTPUPYIOIIHUE IIPUMEPEI, OTCYTCTBYIOT BBIBOJBI.

— Ha OLICHKY «HEYI0BJIETBOPHUTEIbHO» (2 Oama) — o0y4aromuiicss IpeACcTaBiIsieT OTYET, B
KOTOPOM COJIEp’KaHUE PACKPBITHI C1a00 U B HEMOJIHOM 00BbEME, BBIBOABI U MPEAJIOKEHUS SIBIISIOTCS
HEOOOCHOBaHHBIMU. Marepuan H3/1araercsi Ha OCHOBE HEIOJHOIO IE€peyHs HOPMAaTHUBHBIX
JNOKyMeHTOB. IMeroTcst HapymieHust B ohopmiieHnu otyeta. OTYET ¢ 3aMEYaHUSAMU IIPETIo1aBaTels
BO3BpAILl@aeTCsl 00yuaroIeMycst Ha 1o0pabOTKy, U YCIOBHO JAOIYCKAeTCs 1O IMyOIMYHOI 3alUTHL.

Ha nyOnuunoi 3amure oOydaromuiicsi IEMOHCTpUPYET (pparMeHTapHble 3HAHMS B paMKax
OporpaMMbl NPAaKTUKM; HE BIIaJeeT MHHHUMAJIbHO HEOOXOAMMOW TEpMHMHOJIOTHEH; IOIycKaeT
rpyOble JIOrMuecKrue omMuOKH, OTBEYasi Ha BOIPOCHI MIPENojaBaTelis, KOTOpble HE MOXKET UCIPABUTh
CaMOCTOSITEIIBHO.

— Ha OLEHKY «HeYyJAOBJIEeTBOPUTEJbHO» (1 Oam1) — oOydarouuiics NpeacTaBiseT OTYeT, B
KOTOPOM OY€Hb CJIa00 PAacCMOTPEHbl NPAKTUYECKHE BOIPOCHI 3aJaHMs, NMPUMEHSIOTCS CTapble
HOPMATUBHBIC OOKYMCHTBI MW OTYCTHOCTD. OTyer BBIIOJHEH C HapymeHusAMHU OCHOBHBIX
TpeOoBanuii kK odopmiieHnto. OTuer ¢ 3aMeYaHUSIMM IPENOJABaTENsl  BO3BpallacTCs
oOyuyaroiiemycs Ha J0paboTKy, M He IOMYCKaeTcs 10 MyOJINYHOM 3aluThl.

8 YueOHO-MeTOnM4YecKoe M HH(POpMANOHHOE o0ecieueHHe YueOHas - MPAKTHKA M0
MOJIy4YeHHI0 MEPBUYHBIX NPO¢ecCHOHATBHBIX YMEHHH U HABBIKOB, B TOM YHUCJIe
NepPBUYHBIX YMEHHUI 1 HABBIKOB HAYYHO-UCCJIE0BATEIHCKOM 1eTeJIbHOCTH

a) OcHoBHas JMTEpaTypa:

1. Ononesa, I'. H. DnekTpocHaO)eHNE POMBIIIIICHHBIX TPEANPUITHNA U TOPOJIOB : yueOHOE
nocobue / I'. H. OmosneBa. — Mocksa : ®OPYM : UH®PA-M, 2020. — 416 c. — (Bricuiee
obpaszoBanue: bakanmaBpuar). - ISBN 978-5-8199-0769-6. - Tekcr : anexrponssid. - URL:
https://znanium.com/catalog/product/1044499 (nara obOpamenus: 18.09.2020). — Pexum mocrymna:
IO MOJIIHCKE.

2. CyBopun, A. B. IlpueMHUKM © TIOTpeOHWTENH ODIEKTPUYECKOH DSHEPIHMU CHCTEM
3NIEKTPOCHa0KEeHUs1 DIEKTPOHHBIN pecypce] : yueb. mocobue / A. B. CyBopuH. - Kpacnosipck : Cuo.
denep. yu-t, 2014. - 354 c. - ISBN 978-5-7638-2973-0. - Tekctr : amekrponusid. - URL:
https://znanium.com/catalog/product/508079 (mata obparenus: 18.09.2020). — Pesxxum goctyma: mo
TIOJTITHICKE.

0) /lomoJiHUTEeIbHAA JIUTEpaTypa:

1) Tlonmmyk, B. U. DkcmayaTanus, THarHOCTUKA U PEMOHT 3JIEKTPOOOOPYIOBAHHMS :
yuebHoe mocobue / B. U. [Monmumryk. — Mocksa : UHOPA-M, 2020. — 203 c. : un. — (Bsiciiee
obpa3oBanme: bakamaBpuar). - ISBN 978-5-16-015510-4. - Tekcr : amekrponsbii. - URL:
https://znanium.com/catalog/product/1039250 (nara ooOpamenus: 18.09.2020). — Pexum mocryna:
IO TIOJIITHCKE.

2) MupoHosa, A. H. DnexkTpoobopyioBaHue " 3JIEKTpOCHaOXKeHne
AIEKTPOTEXHOJIOTHIECKUX YCTAaHOBOK : yueOHoe mocobue / A. H. Muponosa, 0. M. MupoHoB. —
2-e u3A., nepepad. u gon. — Mocksa : UHOPA-M, 2020. — 470 c. — (Bsicmee oOpa3oBanue:
bakamaBpuar). - ISBN  978-5-16-013686-8. - Tekcr : onektponnbii. - URL:
https://znanium.com/catalog/product/949144 (nara oopamenus: 18.09.2020). — Pexxum nocryma: mo
TIOJTTTHICKE.

3) UsanoB, A. A. MonepHu3anusi TNPOMBIIUICHHBIX TpeNNpUsSTHd Ha 0Oase
COBPEMEHHBIX CHUCTEM aBTOMAaTH3allUd W yMpaBieHus : ydyeOHoe mocobue / A.A. MBaHOB. —
Mocksa : ®OPYM : UHOPA-M, 2019. — 384 c. — (Bricmiee obpa3oBanue: bakanaspuar). -
ISBN . - Tekcr : anekrponssiid. - URL: https://znanium.com/catalog/product/1014762 (mata
obpamienus: 18.09.2020). — Pexxum noctymna: mo mofmmcKe.

4) HukonaeBa, C. M. DieKkTpo3HEpreTHUECKHE CETH U CUCTEMBbI: Y4eOHOoe mocodue /



https://znanium.com/catalog/product/1044499
https://znanium.com/catalog/product/508079
https://znanium.com/catalog/product/1039250
https://znanium.com/catalog/product/949144
https://znanium.com/catalog/product/1014762

Hukonaesa C.U. - Boarorpan:Bonrorpaackuii rocyaapcTBeHHBIN arpapHbiii yauBepcutet, 2018. -
64 c.: ISBN. - Tekcr : anekrponnsid. - URL: https://znanium.com/catalog/product/1007833 (nara
obpamenus: 18.09.2020). — Pexxum mocTyma: 1mo moamnucke.

5) Xoposabckuit, B. SI. Dkcruryaranusi cuCTeM 3JIEKTpOoCcHAOXKeHHs : yued. mocobue /
B.A. Xoponsckuii, M.A. TapanoB. — MockBa : UHO®PA-M, 2019. — 288 c. — (Beicmiee
obOpa3oBanme: bakanmaBpuat). - ISBN 978-5-16-014457-3. - Tekcr : anekrponsbii. - URL:
https://znanium.com/catalog/product/983549 (nara oopamerus: 18.09.2020). — Pexum gocryma: mo
TIOJIIIHCKE.

6) DiexkTpobe30macHOCTs PabOTHHUKOB JIIEKTPHUYCCKHX ceTei: YueOHoe mocodue /
[TpuBanioB E.E., Edanos A.B., fctpe6os C.C. - CraBponons:Ct['AY - "Ilaparpad", 2018. - 296 c.:
ISBN. - Tekcr : saekrtponnsiii. - URL: https://znanium.com/catalog/product/976990 (mara
obpamenusi: 18.09.2020). — Pexxum ocTyma: 1mo nojamnucke.

7) DKcruiyaTaiysi JIMHHHA PaclpeeUTeNIbHBIX CETe CHUCTEM DJICKTPOCHAOXKEHHUS:
VYuebnoe mocobue / IlpuBanoB E.E., EdanoB A.B., Sctpebos C.C. - CraBponons:CtI'AY -
"[Taparpad", 2018. - 168 «c.: ISBN. - Tekcr : oanektponasid. - URL:
https://znanium.com/catalog/product/976989 (nara oopamierus: 18.09.2020). — Pexxum mocryma: mo
MOJIITUCKE.

8) IlomysnoBuy, H. K. MoHrax, Hamajka, OKCIUIyaTallss W PEMOHT CHCTEM
3MEKTPOCHA0KEHUS IPOMBILUICHHBIX MpeanpusaTuii : yaeoHoe nocobue / H. K. [TomysnoBuu. — 5-¢
usn., crep. — Cankr-IlerepOypr : Jlans, 2019. — 396 c. — ISBN 978-5-8114-1201-3. — TekcrT :

3JICKTPOHHBIN // Jlanb : AIIEKTPOHHO-OMOINOTEYHAS cUCTEMA. — URL:
https://e.lanbook.com/book/112060 (mata obOpamenus: 18.09.2020). — Pexum pocryma: s
aBTOPU3. MOJIb30BATENCH.

9) bBeicTpHLIKHIA, I'. ®. Tennorexunuka u SHEPTOCUIIOBOE obopynoBaHue
MPOMBIIUICHHBIX TPEeAnpUsTUii : yueOHuk ans By3oB/ I. @. beicTpuiikuii. — 5-e uzm., ucnp. u
nmorm. — Mocksa : HzmatensctBo FOpaiit, 2020. — 305c.— (Briciiee o0OpaszoBanue). —
ISBN 978-5-534-03889-7. — Tekcr : onektponssii // DObC IOpaiit [caliT]. —
URL.: https://urait.ru/bcode/451999 (nata oopamienus: 18.09.2020).

10) MupoHosa, A. H. DnexkTpoobopyioBaHue " 3JIEKTPOCHAOKEHNE

AIIEKTPOTEXHOJIOTMYECKUX YCTAHOBOK : yueOHoe nmocodue / A. H. Muponoga, 0. M. MuponoB. —
2-¢ u3., nepepad. u non. — Mocksa : UHOPA-M, 2020. — 470 c. — (Bsiciee obpa3oBaHue:
bakamaBpuar). - ISBN  978-5-16-013686-8. - Tekcr : onekrponnbni. - URL:
https://znanium.com/catalog/product/949144 (nara oopamenus: 18.09.2020). — Pexxum ocryma: mo
MIOJTITHCKE.

11) spom, B. A. Daekrtpuueckue cHCTeMbl W ceTH. KypcoBoe NpOEKTHpPOBaHHE :
yuebHoe nocodue / B. A. Spom, A. B. Edanos, C. C. SctpeboB. — Cankr-IlerepOypr : Jlanb,
2020. — 172 c. — ISBN 978-5-8114-5161-6. — Tekcr : anmexkTpoHHbIH / JlaHb : 37M€KTPOHHO-
oubnuoreunas cucrema. — URL: https://e.lanbook.com/book/147106 (mara oOparieHus:
18.09.2020). — Pesxxum qoCTyma: AJ1s aBTOPH3. MOJIb30BaTeNeH.

12) Tlnamanckuit, JI. A. DiaexkTpocHaO)keHHE TOPHOTO TMPOHM3BOACTBA : ydeOHOE
nocobue / JI. A. Ilnamanckuii. — Mocksa : MUCHUC, 2017. — 118 ¢. — ISBN 978-5-906846-
48-8. — Texkct : onexTpoHHBIA / JlaHb : SnmeKkTpoHHO-OMOMMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/108121 (mara oOpamenus: 18.09.2020). — Pexum nmocryma: s
aBTOpU3. MOJIb30BATEIIEH.

13) IlepOakoB, E. @®. DnekTpocHaOXeHHE U DJIEKTPONOTPEOICHHE B CEIHCKOM
xo3siiicTBe : yueOHoe mocobue / E. @. lllepbakos, /1. C. Anexcanapos, A. JI. JIyboB. — 2-e u3n.,
crep. — Cankr-IlerepOypr : Jlans, 2020. — 392 c¢. — ISBN 978-5-8114-3114-4. — Tekcr :
AJIEKTPOHHBIH // Jlanp : AJIEKTPOHHO-OMOIMOTEUHAS cucTeMa. — URL:
https://e.lanbook.com/book/130498 (mata ob6pamenus: 18.09.2020). — Pexum moctyma: s

aBTOPH3. NIOJIb30BATEIICH.



https://znanium.com/catalog/product/1007833
https://znanium.com/catalog/product/983549
https://znanium.com/catalog/product/976990
https://znanium.com/catalog/product/976989
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https://urait.ru/bcode/451999
https://znanium.com/catalog/product/949144
https://e.lanbook.com/book/147106
https://e.lanbook.com/book/108121
https://e.lanbook.com/book/130498

14) Ilep6akos, E. ®. DrnekrpocHabX eHUE U 3JICKTPOMOTPEOICHHE B CTPOUTEIILCTBE :
yuebHoe mocobue / E. @. Illepbakos, [I. C. Anekcanapos, A. JI. JIlyboB. — 2-e¢ u3n., mom. —
Cankr-IlerepOypr : Jlanb, 2012. — 512 ¢. — ISBN 978-5-8114-1390-4. — TekcT : 2neKTpOHHBIH //
Jlanp : anexTpoHHO-OMOMMoTeuHas cuctema. — URL: https://e.lanbook.com/book/9469 (nata
obparmienusi: 18.09.2020). — Pexum goctyna: AJjis aBTOPU3. MOJIb30BaTENCH.

15) Kopob6os, I'. B. DaekrpocHabkenue. KypcoBoe mpoeKkTHpOBaHHE : yudeOHOE MOCOOHe
/ T. B. Kopo6os, B. B. Kaprasues, H. A. UepemucunoBa. — 3-¢ u3j., ucnp. — Cankr-IlerepOypr :
Jlans, 2014. — 192 c. — ISBN 978-5-8114-1164-1. — Tekct : anexkTpoHHbld / Jlanp :
JJIeKTpoHHO-OMOMMoTeunas  cucrema. — URL:  https://e.lanbook.com/book/44759  (mata
obparmienusi: 18.09.2020). — Pexum goctyna: AJjis aBTOPU3. MOJIb30BaTENCH.

16) Xoponabckuii, B. S. TeXHUKO-IKOHOMHYECKHE pacyeThl pacHpeACIHTEIbHBIX
ANIEKTPUUYECKHUX ceTell : yueOHoe mocobue / B. 5. Xoponbckuii, M. A. Tapanos, J[. B. IletpoB. —
Mocksa : ®OPYM : UIHOPA-M, 2020. — 96 ¢. — (Bricmiee oopazoBanue). - ISBN 978-5-00091-
653-7. - Tekcr : anektponnbii. - URL: https://znanium.com/catalog/product/1040241 (nmata
obpamenus: 18.09.2020). — Pexxum goctyna: mo noJmucke.

17) Cubukus, 0. JI. DiekrpocHabKeHUEe MPEANPUITHN TOOBIUN U TIepepabOTKu HehTH
u rasa : yueObHuk / 0. JI. Cubukun. — Mocksa : ®OPYM : UHOPA-M, 2020. — 352 ¢c. —
(Beicmee oOpaszoBanue: bakanaspuar). - ISBN 978-5-00091-715-2. - Tekcr : anekrponHsnii. - URL:
https://znanium.com/catalog/product/1042274 (nata ob6pamenus: 18.09.2020). — Pexum mocrymna:
10 MOATIHCKE.

18) Kunesmuos, A. B. OcHOBBI palliOHATIBHOIO MOTPEOJICHHUS SJICKTPOIHEPTUH : yueOHOE
nocobue / A. B. KneBnos. - 2-¢ u3n., ucnp. u gom. - Mocksa : Bonoraa : Uadpa-Umxenepus, 2020.
- 232 c¢. - ISBN 978-5-9729-0406-8. - Tekcr : oanektponHsid. - URL:
https://znanium.com/catalog/product/1168510 (mara obpamienus: 18.09.2020). — Pexxum jgocryma:
IO TIOJIITHCKE.

19) KynpusinoB,  JI. B. MHpopManimoHHOE W TEXHOJIOTHYECKOe  OOecreucHue

npo(ecCHOHANBHOM JIEATENbHOCTH : Y4eOHUK M mpakTukyMm ans By3oB/ JI. B. KympusiHoB. —
Mocksa : U3narensctBo FOpaiit, 2020. — 255 c¢. — (Bricmee oo6pazoBanue). — ISBN 978-5-534-
02523-1. — Tekcr : AIIEKTPOHHBIN /! 9bC Opaiit [caitT]. —
URL.: https://urait.ru/bcode/451080 (naTta oopamienus: 18.09.2020).

20) BeicTpunKui, I'. ®. TennorexHuka 5 SHEPTOCUIIOBOE obopynoBaHue
HNPOMBIIIJICHHBIX NMPeanpuaTuil : ydueOHuKk s By30B/ I'. @. beicTpunkuii. — 5-e¢ u3d., Uclp. u
norn. — MockBa : HzmatensctBo FOpaiit, 2020. — 305c.— (Bricmee obpazoBanue). —
ISBN 978-5-534-03889-7. — Tekcr : onektponssii // DObC IOpaiit [caliT]. —
URL.: https://urait.ru/bcode/451999 (nata oopamienus: 18.09.2020).

21) BaeB, B.U. CBeToTexHHMKA: TMPAKTHKyM IO O3JCKTPHYECKOMY OCBCIICHUIO |

o0ny4yeHuro : yayeOHOoe mocobue s By3oB/ B. W. BaeB. — 2-e wu3zp., mcnp. u jgon. — MocKsa :
WznatenberBo FOpaiit, 2019. — 220 c. — (Bricmee o6pazoBanue). — ISBN 978-5-534-12096-7.
— Texker : anekrponnsiii / OBC IOpaiit [caiit]. — URL: https://urait.ru/bcode/447629 (nata
obpamenust: 18.09.2020).

22) beictpunkwuii, ['. @. DnektpocHadxkenue. CuioBble TpaHCHOPMATOPHI : yueOHOE
nocobue ans By3oB/ I'. @. beicrpuukuii, b. U. Kyapun. — 2-e uzn., ucnp. u gon. — Mocksa :
WznatenberBo FOpaiit, 2020. — 201 c. — (Bricmree o6pazoBanne). — ISBN 978-5-534-08404-7.
— Texker : anexrponnsii / DBC Opaiit [caiit]. — URL: https://urait.ru/bcode/452001 (nata
obpamenus: 18.09.2020).
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23) SlmykoBuy, I'. . DnexTpocHab)keHne ceabcKoro xo3siicTna: [IpakTukym / SIHykoBHY
I''U., IlpotocoBunikuii 1.B., 3enenpkeBuy A.U. - Mocksa :HUL[ UH®PA-M, Hos. 3nanue, 2015. -
516 c. (Bwicmiee oopazoBanue: bakamaBpuat)[SBN 978-5-16-010297-9. - TekcT : 37MEeKTPOHHBIH. -
URL: https://znanium.com/catalog/product/483152 (mara oOpamenus: 18.09.2020). — Pexum
JOCTYTIA: IO TIOJIITUCKE.

24) Omnonesa, I'. H. DaekTpocHabKeHHE MPOMBIIIIEHHBIX MPEINPUATHA U T'OPOIOB :
yueOnoe nocoobue / I'. H. OnmoneBa. — MockBa : DOPYM : UHD®PA-M, 2020. — 416 ¢c. —
(Beicmiee oopazoBanue: bakanaspuar). - ISBN 978-5-8199-0769-6. - Tekcr : anekrponHsii. - URL:
https://znanium.com/catalog/product/1044499 (nara ob6pamenus: 18.09.2020). — Pexxum mocryma:
IO TTO/ITHCKE.

25) AnuapoBa, T. B. DruekrpocHaOkeHHE M 3JEKTPOOOOPYIOBaHUE 3IaHUN U
coopyxenwii : yaeOnuk / T.B. AnuapoBa, M.A. Pamesckas, E.J[. CreOyHoBa. — 2-¢ u3., nmepepad.
u jpon. — MockBa: ®OPYM : MHOPA-M, 2020. — 415 c¢. — (Beicmiee o0pa3oBaHue:
bakanaBpuar). - ISBN  978-5-00091-500-4. - Tekcr : omekrponHbi. - URL:
https://znanium.com/catalog/product/1045619 (nara oOpamenus: 18.09.2020). — Pexum mocryna:
IO MOJATHCKE.

26) T'epacumoB, A.M. DuekTpocHaOXEHHE TOPHBIX MPEANPHUSITHH. [IpOeKTHBIC

MPEIUIOKEHUS TSI KypCOBOTO M JIMIZIOMHOTO IMPOSKTHPOBaHUS : yueO. mocooue / AWM. 'epacumos,
C.B. Ky3pmun, O.A. KoBanépa. - Kpacnosipck : Cub. denep. yu-t, 2017. - 264 c. - ISBN 978-5-
7638-3572-4. - Tekcr : anexkrponnsiid. - URL: https://znanium.com/catalog/product/1032127 (nara
obpamenust: 18.09.2020). — Pexxum mocTyra: 1mo nojamnucke.

27) Xopoabckuii, B. SI. Dkcrtyaraiysi CUCTEM 3JIEKTpOCHAOXeHus : ydueb. mocobue /
B.A. Xoponsckuii, M.A. TapanoB. — MockBa : UH®PA-M, 2019. — 288 c¢. — (Besicmiee
obpaszoBanue: bakanmaBpuar). - ISBN 978-5-16-014457-3. - Tekcr : anekrponssid. - URL:
https://znanium.com/catalog/product/983549 (nara oopamenus: 18.09.2020). — Pexxum ocryma: mo
MOJIMTUCKE.

28) DkcrulyaTanus JUHWA paclpeeUTEIbHbIX CEeTel CHUCTeM 3JIEKTPOCHAOKCHHS:
VYyeOnoe nocobue / IlpuBanos E.E., EdanoB A.B., fcrpebo C.C. - CraBpononb:CtI'AY -
"[laparpad"”, 2018. - 168 «c.: ISBN. - Tekcr : oanekrtponasii. - URL:
https://znanium.com/catalog/product/976989 (nara oopamierus: 18.09.2020). — Pexum moctyma: mo
HOJIIHCKE.

29) IlyzakoB, A.B. Cucrembl 3IeKTpOCHAOXEHHs TPAHCIOPTHBIX CPEICTB : yuel.
nocobue / A.B. Ily3akos. - Mocksa ; Bonorga : Undpa-Unxenepus, 2019. - 228 c. - ISBN 978-5-
9729-0344-3. - Tekcr : anekrponnbid. - URL: https://znanium.com/catalog/product/1048735 (nara
obparmenust: 18.09.2020). — Pexxum mocTyrma: 1mo mojamnucke.

30) I'epacumoB, A. U. TlpoekTupoBaHHE 3IEKTPOCHAOKCHHS [EXOB 00OTaTHTEIHHBIX
¢dabpuk : yued. mocobue / A. U. I'epacumos, C. B. Ky3pmun. - Kpacnospck : Cub. denep. yH-T,
2014. - 304 c. - ISBN 978-5-7638-3023-1. - Tekct : onektponnsii. - URL:
https://znanium.com/catalog/product/511087 (nara oopamenus: 18.09.2020). — Pexxum nocryma: mo
HOAIHUCKE.

31) Cubukun, 1O. JI. Ilocobme K KypcOBOMY H JAWIUIOMHOMY IPOSKTHPOBAHHIO
ANIEKTPOCHA0KEHHS IPOMBIIUICHHBIX, CEIbCKOXO3IHCTBEHHBIX M TOPOJICKMX OOBEKTOB : ydeOHOE
nocobue / 10.J. Cubukun. — MockBa : ®OPYM : UHD®PA-M, 2021. — 383 c. — (Bricmiee
obOpa3oBanme: bakamaBpuat). - ISBN 978-5-00091-740-4. - Tekcr : amekrponsbii. - URL:
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https://znanium.com/catalog/product/1186715 (mara obpamenus: 18.09.2020). — Pexxum mocryma:
0 TIOJIITHCKE.

32) Cysopun, A.B. MoHtax u
anekTpocHabxkenus : yued. mocobue / A.B. CyBopun. - Kpacnosipck : Cub. denep. ya-t, 2018. -
400 c¢. - ISBN  978-5-7638-3813-8. -  Tekcr URL:
https://znanium.com/catalog/product/1032101 (mara ob6pamenus: 18.09.2020). — Pexxum mocryma:
10 TTO/IITUCKE.

IKCILTyaTalust  JIEKTPOOOOPYJIOBAaHUS CHUCTEM

JNIEKTPOHHBIA. -

B) MeToanyecKue yKa3aHus:

1. IlporpaMMa HpPOM3BOACTBEHHON NPAKTUKU: METOAMYECKHE YKa3aHUS M CTYACHTOB
HallpaBJICHUSA 140400.62 «ONeKTpOIHEpreTuKa u AIIEKTPOTEXHUKAY, npoduIb
«9nekrpocHabkeHnue» Bcex popm odyuenus / A.B. Manadeer, A.B. Koukuna, E.A. ITanosa, I'.I1.
Kopuunos. — Marauroropck: M3a-so Maruuroropek. roc. Texs. yH-ta uM. I'.1. HocoBa, 2014. —
30c.

2. Meroanyeckne yKa3aHHs IPUBEICHBI B IPHIIOKEHHUH 1.

r) [Iporpammuoe obecneuenue u UHTepHeT-pecypcebi:

IlepeyeHb NPOrpaMMHOro o0ecreyeHust:

Haunmenosanue 110 No norosopa Cpox neiicTBus
JTUTICH3UU
MS Windows 7 J-1227 ot 08.10.2018 11.10.2021
J-757-17 ot 27.06.2017 27.07.2018

MS Office 2007 Ne 135 ot 17.09.2007 0eccpouHo

FAR Manager CBOOOJTHO 0eccpovHO
pacrpocTpaHsieMoe

7Zip cBO0OOIHO 6eccpouHo
pacrpocTpaHsieMoe

Calculate Linux Desktop CBOOOJTHO 5eCCDOHO

Xfce pacnpoctpansiemoe 110 P

Linux Calculate cBO6OAHO 0eccpovHo

pacnpoctpansiemoe 10

Crnncox MHTEpHET-pECypCcoB, TOCTYH K KOTOPBIM IIPU PErUCTpaliuy 00ecnedeH ¢ Jito0oro

KOMIIBIOTCPA:

1)  dexpepasnbHBIi HHCTUTYT IPOMBIILICHHONH coOcTBeHHOCTH : cailT POCITATEHTA /
OUIIC. — Mocksa : PUIIC, 2009 — . — URL: http://www1.fips.ru/ (nata obparmenus: 18.09.2020).

— Pexxum nocryna: cBoOOIHBIN. — TeKCT: 31eKTPOHHBIN.
2) Poccuiickuit nanekc nayunoro nutuposanus (PUHL) : HannonanbHas
oubmuorpaduyeckas 0a3za TaHHBIX HAYYHOTO [UTUPOBAHMUS. — TEKCT: AIEKTPOHHBIH //

eLIBRARY.RU : nay4nas snexkrpoHHast Onbanoreka : caift. — Mocksa, 2000 —

.—URL:

https://elibrary.ru/project_risc.asp (mara oopamenus: 18.09.2020). — Pexxum goctyma: amis

3aperucTpup. Moab30BaTENEH.

3)  Axanemus Google (Google Scholar) : mounckoBas cucrema : caiir. — URL:

https://scholar.google.ru/ (marta obpamenus: 18.09.2020). — Pexum noctyma: 1js 3aperucTpup.

MOJIb30BaTeNe. — TEeKCT: 3EKTPOHHBIMN.

4)  EpnmHOe OKHO j0cTyma K HH(OPMAIMOHHBIM PECypcaM : JIEKTPOHHAs OMOIMoTeKa :
caiit / ®I'AY THUU UTT "MUHOOPMUKA". — Mocksa, 2005. — . —-URL: http://window.edu.ru/

(mata obpamenus: 18.09.2020). — Pexum noctymna: cBOOOAHBIN. — TEKCT: 2IEKTPOHHBIH.

5)  East View Information Services : DnektponHnas 6a3a MepruoOIHUECKUX U3TaHHH /
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000 «MBHUC. — URL.: https://dlib.eastview.com/ (mara o6parienus: 18.09.2020). — Pexum
JIOCTYIIA: 110 MOANKCKE. — TEeKCT: 3JIEKTPOHHBIM.

6)  Poccwuiickas 'ocynapcTBennas oubnmoreka. Karamoru : caiit / Poccuiickas
rocynapcTBeHHas oubmmoreka. — Mocksa : PI'b, 2003 — . URL:
https://www.rsl.ru/ru/4readers/catalogues/ (mara oopamenus: 18.09.2020). — Peskum mocryma:
CBOOOIHBIN. — TeKCT: ANMEeKTPOHHBIH.

7)  Dnexrponnas 6udaroreka MI'TY um. I'. U1. Hocosa. — URL:
http://magtu.ru:8085/marcweb2/Default.asp (nara oopamenus: 18.09.2020). — Pexwum goctyna:
JUTSL 3aPETUCTPHP. ITOJIb30BaTeNeH (BXO] ¢ BHEIIHEH CETH I10 JIOTHHY U Napoiito). — Tekcr:
JJIEKTPOHHBIN.

8)  Dxonomwka. Corosiorus. MenemkmenT : deaepanbHblii 00pa30BaTEIbHBINA TOPTAT
: caiit. — URL.: http://ecsocman.hse.ru/ (nara obparmienus: 18.09.2020). — Pexxum goctymna:
CBOOOIHBIN. — TEKCT: 3JEKTPOHHBIMN.

9)  VuuBepcuterckas napopmanuonnas cucrema POCCHSI : HaydHas 3JeKTpOHHAS
oubimoteka : caiit / HUBL] ; Dxonomuueckuit dpakyiabteT MI'Y. — Mocksa : HUBIL], 1997 — . —
URL.: https://uisrussia.msu.ru (nata oopamenus: 18.09.2020). — Pexxum goctymna: CBOOOHBIN. —
TekcT: 31eKTPOHHBIN.

10) Web of science : MexxayHapoaHas HayKoMeTpudeckas peeparuBHas U
MIOJTHOTEKCTOBAst 0a3a JaHHBIX Hay4HBIX u3aanuii : caiit. — URL: http://webofscience.com (narta
oOpatuenus: 18.09.2020). — Pexxum goctymna: i 3aperucTpup. nojs3opareneit (Bxox no IP-
ajzipecaM By3a). — TeKCT: JIEKTPOHHBIN.

11) Scopus : MexayHapoaHas pedepaTUBHAs M MOJTHOTEKCTOBas ClIpaBoyHas 0asa
JAHHBIX HaY4HBIX u3manuii : caiit. — URL: http://scopus.com (mata o6pamenus: 18.09.2020). —
Pexxum noctyna: s 3apeructpup. noias3zoBateneit (Bxox no IP-agpecam By3a). — TekcT:
3JIEKTPOHHBIMN.

12) Springer Journals : MexayHapo/Hasi 0a3a MoJIHOTEKCTOBBIX )KYPHAJIOB : CalT. —
URL: http://link.springer.com/ (nata oopamenus: 18.09.2020). — Pexwum gocrymna: st
3aperucTpup. noiawszoareneit (Bxox no IP-agpecam By3a). — TeKCT: 37€KTPOHHBII.

13) Springer Protocols : MexayHapoaHas KOJUICKINS HAy9HBIX TIPOTOKOJIOB IO
pa3IMYHBIM OTpacisIM 3HaHui : cait. — URL: http://www.springerprotocols.com/ (zara
obpamenus: 18.09.2020). — Pexwum goctyna: Juist 3aperucTpup. nojib3osareneit (Bxo no IP-
azpecam By3a). — TeKCT: dJEKTPOHHBIMN.

14) SpringerMaterials : MexxayHapo/Has 6a3a Hay4HbIX MAaTEpPUAIOB B 00JIaCTH
du3nueckux HayK ¥ WHKuHUpHHTA : caiT. — URL: http://materials.springer.com/ (nata
obpamenus: 18.09.2020). — Pexwum goctyna: Juist 3aperucTpup. nojib3osareneit (Bxox no IP-
azpecam By3a). — TeKCT: dJEKTPOHHBIMN.

15) Springer Reference : MexxaynapoaHas 6a3a CripaBOYHbBIX M3JaHHI 110 BCEM
orpaciisam 3Hanwuil: caiit. — URL: http://www.springer.com/references (nara obparieHus:
18.09.2020). — Pexxum goctyma: s 3aperucTpup. mojb3oBareneii (Bxox no IP-aapecam By3a). —
TekcT: 2neKTPOHHBIN.

16) zbMATH : MexnynapoaHas pedepaTuBHas 0a3a JaHHBIX [0 YUCTON U PUKIIATHON
maremaTtuke : caiiT. — URL: http://zbmath.org/ (nata oopamenus: 18.09.2020). — Pexxum mocrymna:
JUISL 3apEeTUCTPHP. Mosb30oBaTeneil (Bxo no IP-anpecam By3a). — TeKcT: 2I€KTPOHHBIN.

17) Springer Nature : MexmyHapoaHas pedepaTHBHAS M OJTHOTEKCTOBAS CIIPaBOYHAS
0a3a MaHHBIX HAY4HBIX U3aaHui : caiiT. — URL: https://www.nature.com/siteindex (mara
obpamenus: 18.09.2020). — Pexxum goctyna: uist 3aperucTpup. mojab3oBareneit. — TeKcT:

JJIEKTPOHHBIN.
18) ApxXuB Hay4HBIX KypHAJIOB : caiiT / HaroHanbHbIi 3J1€KTPOHHO-HH()OPMAIHOHHBIH
koHiopuuyMm. — Mocksa : HOMUKOH, 2013 — . — URL: https://archive.neicon.ru/xmlui/ (nata

obpamenus: 18.09.2020). — Pexxum noctyna: 1uist 3aperucTpup. moias3oBarenei (Bxox mo IP-
azpecam By3a). — TeKCT: AIeKTPOHHBIH.
19) eLIBRARY.RU : nayuHast aiekTpoHHas Oubmnoreka : cailt. — Mocksa, 2000 — . —
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URL.: https://elibrary.ru (mata oopamenwus: 09.01.2018). — Pexwum gocTyma: ajst 3aperucTpup.
[IOJIb30BaTeNIeH. — TEKCT: DJIEKTPOHHBIMN.

20) PYKOHT : HanmoHa bHbIH HU(GPOBOM PECYPC : MEXKOTpACIIEBas JJICKTPOHHAS
oubmuoreka : caiit / koucopuuym «KKOTEKCTYMy. — Ckonkoso, 2010 — . — URL:
https://rucont.ru (mara obpamenus: 18.09.2020). — Pesxxum gocTyma: 1uist aBTOPH3. ITOJIb30BATEICH. —
TekceT: 2IeKTPOHHBIN.

21) TACC : undopmaimonHoe areHTcTBo Poccun : [caiit]. — Mocksa, 1999 — . —
Oo6Hnogsercs B Teuenue cytok. — URL: http://tass.ru (mara oopamienus: 18.09.2020). — Tekcr :
3JIEKTPOHHBIMN.

22) IlpaButenbctBo Poccuiickoit @enepanuu : opuimanbHblii caidt. — Mocka. —
Oo6nossercs B Teuenue cytok. — URL: http://government.ru (mara obpamenus: 18.09.2020). —
Texcr : 31eKTPOHHBIN.

23) Abb.ru: Odpunumaneueiii caiit rpymnnsl kKommanuii ABB Poccust [ DaeKTpOHHBIH
pecypc]. — Pexxum noctyma: http://www.abb.ru, cBoboabIif. — 3ari. ¢ sKpaHa.

24) Elektrozavod.ru : Odunmaneaeii  cadt  YpuUMCKOro 3aBojga «IJIEKTpoAIapary
[DnexTponnbiii pecypc]. — VYda. — Pexum npocryma: http://www.elektrozavod.ru/reports/ea,
CBOOOJIHBIN. — 3aril. ¢ 3KpaHa.

25)  Stps.ru : Odunmanerseiii caitt OO0 «CrpoiinoacTanium» [DIeKTpoHHbIH pecypc]. —
M. — Pexxum nocryna: http://www.stps.ru, ceoboaHBbIi. — 3ari1. ¢ SKpaHa.

26) Siemens.com : OunuaNbHbIA CaliT KOMIaHHKM Siemens [DJICKTPOHHBIH pecypc]. —
Pesxxum noctyna: https://new.siemens.com/ru/ru.html, ceo6oaubIi. — 3ari. ¢ skpaHa.

27) Schneider-electric.com : Odunmaneueii  caiit  kommanuu  Schneider  Electric
[DnekTponHbIii pecypc].— Pexum nocrtyna: https://www.se.com/ru/ru/, cBoGoanbIii. — 3ari. c
IKpaHa.

28) Magtu.ru : Opunmaneueiii  caiitr ®IbOY BIIO «MI'TY wum. T'.M. Hocosa»

[DnexTpoHHbIi pecypc].— Pexxum poctyma: . hitp://www.magtu.ru, cBoboaHbIii. — 3ariL. ¢ 9KpaHa.
29) Mmk.ru: Opunmaneueii  cait OAO  «MarHMTOrOPCKHH — METaJLTypriuyecKuii

KOMOHMHATY [ DNeKTpoHHbIH pecypc].— Pesxxum moctyna: . http://www.mmk.ru, cBoboHbI#t. — 3ari. ¢

JKpaHa.

9 MarepuajbHO-TeXHHYECKOe o0ecneyeHHe Y4YeOHOW - MPaKTHKA MO TMOJYy4YEeHHIO
NEePBUYHBIX NPO(eCcCHOHAIbHBIX YMEHHUIl H HABBIKOB, B TOM YMcJie IePBUYHBIX YMEHHUH
M HABBIKOB HAYYHO-HCC/I€I0BATEIbCKOM 1eSITeJIbHOCTH

MarepuansHo-Texuuueckoe obecnedenue [IAO «MarHUTOropckuii MeTanaypruyeckui
koMOuHat»y, AO «lopanekrpocerb r. Marauroropcka», OAO «MarHuToropckuii MeTH3HO-
kanuopoBouHblii 3aBog MMK-METU3», OO0 «OCK» (r. Marnutoropck), 10 "Cubaiickue
anektpuueckue cetn" OOO "bamxkupsnepro", Cubaiickuii ¢umman AO "Vuamunckuit 'OK", 1.
Cubait, OAO "MMK-METHU3", OO0 "T'azsneprerpoit” r. Marauroropck, OOO "T"azsneproctpoit”
r. HoBeiit VYpenroii, AO «YyanuHckuil ropHO-0OOraTUTENbHBIH KOMOMHAT» T. Ywyansl, [1O
"Benopenkue anexrpudeckue cetu" OO0 "bamxkupsnepro”, OO0 CMK "Duepro-Mactep", r. Ya,
ITAO "Ammnuckuii mer3aBon”, 3A0 "KoucOM CKC", r. Marauroropck, OOO "3omoropyaHas
xomnanus Maiickas", r. [leBek, BepxHeTypuHCKUIT MalIMHOCTPOUTENBHBIN 3aBoA I. Bepxusas Typa
MO3BOJIIET B MOJHOM O0BEME peanu30BaTh LIETU M 3aladd y4eOHOM - MpakTHKa MO MOJy4YEeHHUIO
MEPBUYHBIX MPOPECCUOHANBHBIX YMEHUN U HABBIKOB, B TOM YHCJI€ NEPBUYHBIX YMEHUN U HABBIKOB
HAYYHO-HCCIIEJOBATEIbCKOM IEATEIbHOCTH U C(hOPMHUPOBATH COOTBETCTBYIOIIME KOMIIETEHIIH.

AyIuTopuM JUISL CAMOCTOSITENIbHOW paboThl (KOMITBIOTEPHBIE KJIACCHI; UYUTAIbHBIC 3alIbl
OMOJIMOTEKHN) OCHAIEHbI TEPCOHATBHBIMU KoMIbloTepamMu ¢ makerom MS Office, BbIxogom B
WuTepHer W ¢ JOCTYIOM B DJIEKTPOHHYIO HH(OpPMalMOHHO-00pa3oBaTeNbHYIO  Cpeay
YHHMBEpPCUTETA.


https://elibrary.ru/
https://rucont.ru/
http://tass.ru/
http://government.ru/
http://www.magtu.ru/
http://www.mmk.ru/

MartepuanbHO-TeXHUYECKOe oOecriedeHne y4yeOHOU - MpakTHKa MO0 MOJYyYEHUIO MEepBUYHBIX
po(eCcCHOHANBHBIX YMEHUW M HAaBHIKOB, B TOM YHUCJIC TIEPBHYHBIX YMEHHHA U HABBIKOB HAy4YHO-
UCCJIEIOBATEIbCKOM 1€ATEIbHOCTH BKIIIOYAET:

Tun u Ha3BaHUE AYAUTOPUH OcHalieHue ayIuTopuu
Aynuropun miisi camoctositenbHoit | [lepconanbHbie KoMibroTepsl ¢ makerom MS Office,
pabOThI: KOMIIBIOTEPHBIC KIIACCHI; BBIX0JIOM B IHTEpHET U C JIOCTYIOM B 3JICKTPOHHYIO
YHUTAJBHBIC 3aJIbI OMOIHOTEKH UH()OPMAIOHHO-00Pa30BaTEIBHYIO CPEly YHHBEPCUTETA




[Tpunoxenue 1
MeToanyeckue yKa3aHus JJis1 NPOXO0KICHUS MPAKTUKHU

1. 3AJJAYHA YYEBHOU MPAKTUKH

YueOHasi  NpaKkTHKa  CTYACGHTOB  SIBJISIETCS ~ Ba)KHEHIIEW  YacTbl0  MOATOTOBKHU
BBICOKOKBUTM(DUIIUPOBAHHBIX ~ CIICUATMCTOB W MPOBOJUTCS  HA  TPOMBINUICHHBIX U
AJNEKTPOIHEPIeTUUECKUX  MPEANPUSATUSAX, OCHAIEHHBIX COBPEMEHHBIM O0OpYJOBaHUEM U
UCIIBITATEILHBIMU MPUOOPAMH.

OcHOBHast 1eab y4yeOHOM TMPaKTUKK — TOATOTOBKA K  HW3YYEHUIO  JTUCHUIUIUMH
npo(hecCHOHANBFHOrO LKMKJIAa HAa OCHOBAaHHMM TIIYOOKOH MpopaObOTKH MaTepuasa Mo HCCIEAYyEMOMY
00BEKTY, Ha KOTOPOM CTYIEHTBI MPOXOJAT MPAKTUKY, a TaKkKe OBJAJCHHE MPOU3BOJCTBEHHBIMU
HaBBIKAMU U NIEPEJOBBIMU METOJIaMHU TPY/Ia.

Baxxueiimas 3amaya MpakTHKH 3aKIOYaeTcss B COOpE HCXOAHBIX JAHHBIX U MaTepuasoB,
MOJTYYEHHBIX B PE3Yy/IbTaTE U3YUCHHSI OOBEKTOB, HA KOTOPHIE OBUIA HAIIPABIICHBI CTYICHTHI.

Ha npaktuke B Mpou3BOJACTBEHHBIX YCIOBHIX KOHKPETHOTO MPEANPUATUS UITU YUPEKICHUS
CTYACHT M3y4aeT U MOIydaeT HH(HOPMAIHIO CIIETYIOIINE OCHOBHBIC BOTIPOCHI:

— CTPYKTYPY, TEXHOJOTUUECKHI MpoLiecc MPEeaPUITHS, LieXa, y4aCTKa WIH OTAEICHMUS;

— CHCTEMY 3JIEKTPOCHAOKEHHs TaHHOTO OOBEKTa;

— XapaKTepUCTUKY NOTPEOUTENEN AIEKTPUUECKON IHEPTHUH;

— OCOOCHHOCTH HCIIOJIHEHUS 3JIEKTPOYCTAHOBOK CHCTEMBI 3JIEKTPOCHAOKEHHS C y4EeTOM
YCIIOBUH Cpefibl IPOU3BOJCTBEHHBIX IOMEIIECHHUI;

— o0opyloBaHUE, amnaparypy, BBIYUCIUTEIBbHYIO TEXHHKY, KOHTPOJIbHO-U3MEpPUTEIbHbIE
npuOOpbl M HMHCTPYMEHTHI, a TaKXKE€ MEXaHM3alMI0 M aBTOMAaTH3alMI0 MPOM3BOACTBEHHBIX
IPOLIECCOB;

— OpraHM3aLMI0 KCIUTyaTallui U PEMOHTA 3JIEKTPOYCTAaHOBOK CUCTEMBI AJIEKTPOCHA0KEHHUS;

— DJKOHOMHKY, OpraHM3al1IO U YIIPaBJIECHUE IPOU3BOJCTBOM;

— MEpOMNpUATHUS IO SKOHOMUHU U 00ECTIIEUEHHUIO KauecTBa 3JIEKTPOIHEPTUH;

— cozJaHue U obecriedeHre 6€30MacHbIX U 3/I0POBBIX YCIOBUN TpyAa.

2. OPTAHM3ALIUS U PYKOBOJCTBO YYEBHOM-
MMPAKTUKOM

2.1. Opranu3anMoOHHbIC MEPONIPUATHS B YHUBEPCHTETE

CpokH TNpOXOXAeHUS Yy4eOHOM NPaKTUKU [UIi COOTBETCTBYIOIIEH (OpMbl 0O0ydeHHS
CTYZICHTOB YKa3aHbI B IPOrpaMMax MPaKTHK, KOTUH KOTOPHIX B CBOOOIHOM JIOCTYIIE PACHOTIOKEHBI
Ha oOpaszoBarenbHOM nopraie ®I'BOY BO «MI'TY» - Ims.magtu.ru.
Hanpapnenue cTyeHTOB Ha MPAKTUKY M paclpelieleHre uxX 1o 6a3am MpakTUKH OCYHIECTBIISETCS
Kadenpoi 31eKTpOCHA0KEHHSI TPOMBIIIJICHHBIX MPEANPUATUN U YTBEPKAAeTCA MPUKA30M PEKTopa
yHHUBepcuTeTa. B mpukaze yka3blBaeTCs: MHCTHTYT, Kypc, Tpymnmna, (paMuiaus, uMms, OTYECTBO
CTYJICHTOB, HAIpPAaBIIEMbIX HA KOHKPETHOE MPEANPUATHE; CPOKH IPOXOKIACHMS IPaKTUKU;
®amuins, UMsl, 0TYECTBO, T0JKHOCTh PYKOBOJUTENIEN TPOU3BOICTBEHHON MPAKTUKON OT BBICILETO
yuebHoro 3aBezieHus. Cocrapinsiercss rpaduK MPOBEACHUS SKCKYPCUH, KOTOPBIA YTBEpXKIAeTCs C
aJMUHUCTpalMel OpraHu3aliy, Ha KOTOPOW OPraHU3yeTCsl MPAaKTHKA.

[lepen HauanoM MpakTUKU Kadeapoil MPOBOIUTCS OpraHU3alMOHHOE COOpaHue CTYIEHTOB,



Ha KOTOPOM COOOIIaeTCs:

— LeJb U 33]a4y IPaKTHKHY;

— CPOKHM IIPOXOXKJIEHHSI IPAKTHUKH;

— TOpAI0K 0(OpMIICHHS Ha IPAKTHUKY,

— Iporpamma NpakTHUKH;

— cozep)KaHue MHAMBUyaIbHbIX 3aJaHUM;

— TpeboBaHMsI K BEICHHUIO THEBHUKA U COCTABJICHUIO OTYETA;

— TmpaBa U1 0053aHHOCTH CTYJEHTA-IIPAKTUKAHTA B COOTBETCTBUU,

— TOpAJOK MPOBEACHUS IPAKTUKU CTYAEHTOB YHUBEPCUTETA;

— TOpSAJOK MOABEACHUS UTOTOB IPAKTUKH.

Kadenpa snexTpocHabkeHMs MPOMBIIUICHHBIX MPEANIPUATHIA OCYIIECTBIAET Y4eOHO-

METOJIMYECKOE PYKOBOACTBO IIPAKTUKOM, 0OecrieunBasi BHIITIOJIHEHUE IPOrpaMMbl IPAKTUKU U
BBICOKOE Ka4eCTBO €€ IPOBEICHHS.

2.2. JIoKyMeHTbI, He00X0AUMbIe 1Jis1 0()OPMIIEHHUS HA MPAKTHKY

HpI/I HaIIpaBJICHUU HA IPOU3BOACTBCHHYIO IPAKTUKY CTYACHT JOJIKCH UMCTH IIPU ceoe:

— CTY/ACHUYECKUU OWIIET;

— Tacmopr;

— HamnpaBlieHUE Ha MPAKTUKY;

— MporpaMMy MpPOW3BOJICTBEHHOM MPAKTHUKU;

— JMYHYIO KapTOUYKY MO TEXHUKE O€30MacHOCTH;

— HHJMBHAYaJIbHOE 33/IaHHE HA MPAKTUKY, BbIJABAEMOE PYKOBOJUTENIEM MTPAKTUKHU OT
KadeIpsl AIeKTPOCHA0KEHHSI POMBIIIIICHHBIX TPEANPUATHH,

— JTHEBHHK TPAKTUKH.

2.3. Ilopsnok npoxoxaeHusi y4eOHOI NPaAKTHUKHU

VY4eOHas-03HaKOMUTENbHAs IPAKTHKA MPOBOJIUTCS B COOTBETCTBUU C IPOrPaMMOii 110
KaJIeHJapHOMY I'pauKy, KOTOPBIH 10JIKEH IpeaycMaTpUBaTh:

— odopmieHre Ha MPAKTUKY B OT/IEJIE TEXHHYECKOTO 00yUeHuUs (OTAeIN MOATOTOBKH KaJpOB,
OTJIeJT TIOJITOTOBKHU TIEPCOHANA, OTACI KaJPOB) MPEANPHUITUS (11eXa), YIPSIKICHHS,

— TOJIyYeHHS MPOITycKa Ha MPEANPHUITHAE (MM BKIAIBIINIA B CTYICHUSCKUN OUJICT);

— W3YyYCHHUE MPaBWI TEXHUKU 0E30ITaCHOCTH;

—  BBINIOJHCHUE MHIUBUIYAJbHBIX 3aJJaHHI IO YUEOHOI MpaKTHKE,

— odopmiieHne 0TYeTa;

— o¢opMIIeHHE OKOHUAHHSI TPAKTHKH B OT/IENIC TEXHHUYECKOTO O0YUCHHS TPEAIPUATHS (1IeXa);

— c/advy 3a4yera 1o MpaKTUKe.



2.4. IIpaBa u 00513aHHOCTH CTY/JAeHTA-NPAKTHKAHTA

CryneHT 00s3aH TOUUHATHCS MPOIYCKHOMY PEKHUMY H MPaBUIaM BHYTPEHHETO TPYAOBOTO
pacropsiika IpeIIpUsATHs, OpTaHU3AIMH WIIH YIPEKICHUS.

B Teuenune Bcero cpoka MpakTHKU CTYICHTHI 00s3aHbI BECTH JTHEBHUK, BKJIFOYAs B HETO
uH(pOpPMAIIHIO, TIOTYYEHHYIO B IMPOIIECCe MTPOXOKIACHUS MMPAKTUKH. a TaK K€ B pe3yabTaTe Oecen,
JIEKIUI, SKCKYPCUH U T.1.

[lepen HauaaOM MPAKTUKU CTYACHT JTOJKEH:

— npuOBITH BOBpeMs Ha 00I1Iee OpraHU3alliOHHOE COOpaHKe, POBOJMMOE 3aBEIYIOIIUM
kapenpoii JIII1, oTBeTCTBEHHBIM 32 OpraHu3anuio NpakTuk Ha kadenpe DI, a Taxke
PYKOBOJMTEISAMH MPaKTUKU OT Kadenpwr DIIIT-

— YTOYHUTH MECTO U BpPEMsI IPOXOKJICHUS IPAKTHUKHY;

— TOJyYUTh MHAUBUYAJIbHOE 33/1aHUE;

— TOJYyYUTh MOJ POCHHCH IPOTrPAMMY HPAKTUKHU;

— TOJNYy4YuTh Ha Kadeape HalpaBIeHUE Ha MIPAKTHKY.

[TpuObIB Ha MECTO NMPAKTUKH HEOOXOIUMO:

— OTMETHUTh HAIpaBlIEHWE HA MPAKTHKY B OTIENIe TEXHUYECKOro oOyueHus Jubo B OTIeIe
KaJIpOB;

— IIOJIYYUTH IIPOITYCK Ha IPEIPUATHE U HAIIPABICHNUE B LIE€X WU OPraHU3aIUIo,

- O6paTI/ITI>CH K Ha3HAYCHHOMY PYKOBOJUTCIIIO IMPAKTUKH OT NPCAINPUATHA, O3HAKOMUTL €O
C HpOFpaMMOfI IMPAKTUKHU W WHAUBUAYAJIbHBIM 3aJaHUCM, YTOUYHHTH 3aAaHUC IMPUMCHUTCIBHO K
JAHHOMY MPEANpPUATHIO (LIEXY, OTACNEHUIO, YYaCTKY);

— BBISICHUTH MOPSIIOK MOJIb30BAHUS TEXHUUYECKON JOKYMEHTAIUEH;

— B Ha3HAYEHHOE BpeMs IIPOUTH MHCTPYKTaX 10 Th ¥ NpUCTYyNUTh K BBITOTHEHUIO 3a/1aHMUS.

[Tocne oopmieHuss Ha MecTe MPOXOKIACHUS MPAKTUKHU CTYJIEHT 00513aH COOOIIUTH 00 ATOM
pykoBogutento mpakTuku ot kadenpsl I, a Ttakke coobmute PUO Ha3HaueHHOTO Ha
NPEIIPUSATHH PYKOBOAUTENS, €T0 TOJKHOCTh U KOHTAKTHBINA pabounii TenedoH.

B Nnepruoa MpoXOoKACHUA MMPAKTUKN CTYACHT 00s13aH:
— THOJIHOCTBIO BBIIIOJIHATD 3aaHus, IPEAYCMOTPCHHBIC nporpaMMoﬁ ITPAKTHUKHU,

— IIOAYUHATHCA I[GI\/’ICTBYIOHH/IM Ha NpCANPpUATHHN ITpaBUJIaM BHYTPCHHETO pacCIiopsaaKa,

— HU3YYUTh M CTPOro cOOJMIOAATh NpaBUIa OXpaHbl TPYAa, TEXHUKHM O€30MacCHOCTH U
IIPOU3BOJICTBEHHON CaHUTApHH;

— BECTH [JIHEBHHK, B KOTOpBIH €XKEIHEBHO BIIMCHIBaTh BBINOJIHEHHYIO pPaloTy,
XapaKTEPUCTUKH U3YYEHHBIX YCTPOUCTB, KOHCTPYKINN, TEXHOJIOTHYECKHUX MPOLECCOB, 3aMCHIBATh
OOBSICHEHUS! PYKOBOAUTEINS MIPAKTUKU U T.I1.

— TMapaJjIeNIbHO C BeJIEHUEM JTHEBHHUKA COOMPaTh U 0(OPMIISITH MaTepH alibl ISl OTUETA;

— TMOCellaTh KOHCYJIbTAlluu y pyKoBoauTesl NpakTuku oT Kadeapsl DI u oTunthiBaThCA
10 XOAY ITPOXO0KACHUS IIPAKTUKU U BBIITOJIHEHUS UHAUBUYAIBHOIO 3a1aHHUS;

— CTaBHUTb B U3BCCTHOCTH pYKOBO,HI/ITCHCﬁ IMMPAKTUKU OT NMPCANPUATUA YHUBCPCUTCTA 000
BCEX HAPYLICHUAX MOpAAKA ITPOXOKACHUA ITPAKTHUKHU.

[lepen okOHYaHMEM MPAKTUKH CTYJIEHT 00s3aH:



— BO3BpAaTUTh [0 NPUHAAJICKHOCTH BCE IIOJIyUEHHBIE paHee MaTepuaibl, IpUOOpHI,
JOKYMEHTALUIO U T.[1.;

— IPEeAOCTaBUTh 3a 2-3 IHA JO OKOHYAHUSA CPOKA NPAKTUKUA PYKOBOAMTEIIO IMPAKTUKU OT
HOPEIIPUATHS OTUET U MOIYYUTh OT HETO XapaKTEPUCTUKY U OLIEHKY O MpOoJeIaHHON padoTe;

— 3aBEpUTh JHEBHUK, OTYET, XAPAKTECPUCTHUKY, HAIpaBICHUE HA IPAKTUKY IOANUCAMU
PYKOBOJUTENS U MEUATAMH MPEANPUATHS/IeXa.

ITo oxoHYaHNY TPAKTUKU HEOOXOAUMO:

— cnaarb Ha Kadeapy DIIII otueT mo npakTUKe, THEBHUK, HAIPABIICHUE HA MTPAKTHKY,

— B JIECATUAHEBHBIM CPOK IIOCIE Hayaja CIEAYIOLIEro CEeMEecTpa 3allUTUTh OTYET IEpeN
KOMHCCHEH, Ha3HAYaeMOU 3aBEIyIOIINM Kadeapoil.
CryneHT, He BBINOJHUBIIMNA MPOrpaMMy MPAKTUKH, CAMOBOJIBHO COKPATUBIIUNA CPOK
MPAKTUKH, MTOJIYYUBIITUN OTPUIIATEIIBHBIN OT3BIB O pabOTe, HAMPABISETCS HA MPAKTUKY ITOBTOPHO B
NEePUOJ CTYIEHYECKUX KAaHUKYJ WM, B OTJEJIbHBIX CIy4asX, OTUUCISIETCS U3 YHUBEPCUTETA.

2.5. IIpaBa u 00513aHHOCTH PYKOBOAMTEJISI MPAKTHKU OT YHUBEPCUTETA

OTBeTCTBEHHBIN 32 MPAKTUKY U PYKOBOAMUTEI MPAKTUKH UMEET IIPABO:

— YCTaHaBJ'II/IBaTI) CBS3b C pYKOBO[[I/ITeJISIMI/I HpaKTI/IKI/I oT OpFaHI/I3aHI/II/I, HpCI[HpI/ISITI/Ifl,
YUPEIKACHUS M COBMECTHO C HUIMH COCTABJIATh PA0OYYIO IIPOTrpaMMy MPOBEICHUS TPAKTUKH;

— pa3pa6aTI>IBaTI> TeMaTI/IKy I/IHIII/IBI/II[yaJH)HI)IX SaﬂaHHﬁ;

— IPUHUMATh Y4acTUE B PACIPEAEICHUH CTYIE€HTOB 10 pa0OYNM MECTaM UJIU MepeMEIICHUs
WX 10 BHJIaM padoT;

— BBIACHUTH HAJIMYKE MECT 110 Oa3aM IPAKTHKH,;

— OKa3bIBaTh MeTOI[I/I‘-ICCKYIO IIOMOIIIb CTy,ILGHTaM HpI/I BBIIIOJTHCHUN MU I/IHI[I/IBI/II[yaJ'II)HBIX
3a/1aHuil 1 cOope MaTepuaioB K BHITYCKHOW KBaU(DUKAIIMOHHON paboTe;

— OLEHUBATh PE3YNbTAThI BHIIIOJIHEHUS CTYyI€HTaMH NIPOTrpaMMbl IIPAKTUKH.
OTBeTcTBEHHBIH 3a MPAKTHKY MO Kadeape o0s3aH:

— OCYHICCTBJIATH KOHTPOJIb CO6J'II-OI[CHI/I$I CPOKOB IIPAKTHKHU U €€ COACPIKAHUA,

— 0(hOopMHUTH IPHUKA3 U COIJIACOBATh €r0 C CEKTOPOM NMPOU3BOACTBEHHON NMPAKTUKH;

— Ha OpraHu3alMOHHBIX COOPAaHUSIX OCBETUTH CJIEYIOIIUE BOIPOCHI: LIETH U 3a7a4i
NPaKTUKH; COJepKaHNE MPOrpaMMBbl IPAKTUKH; pacHpeiesieHe BpeMEHH, KalleHIapHbli rpaduk u
pabounie MecTa CTYJCHTOB; Ha3HaUYEHUE IHEBHUKA U NOPSAIOK €T0 BeJIEHUs; IpaBa U 00A3aHHOCTH
CTyJE€HTa- MPAKTUKAHTA; MOPSA0K MpoxoxaeHus nuucrpykraxa no OT u Th; nopsinok npoBeneHus
Clauu OTYETa IO MPAKTUKH; J1aTa MPUOBITUS HA MPAKTUKY U MECTO cOOpa; MOPSIIOK CIETOBAHUS K
MECTY MPAKTHKHU; TOPSAJOK MOTYYeHHsI HEOOXOIMMOM TOKyMEHTAllUU U €€ repeyeHb (KOmus
IIPHUKa3a, yJOCTOBEPEHUE, IPOIYCK);

— OCYIIECTBJISATH B IEPHOJ] MPAKTUKH 00I1lee METONUECKOE PYKOBOJICTBO;

— MpEeIOCTaBUTh CBOJHBIN, YTBEPK/IECHHBIN Ha 3aceaHuU Kadeaphl OTYET B CEKTOP
IIPOU3BOJCTBEHHOMN NPAKTUKH YMY.

PykoBoauTenb mpakTUKA 00s13aH:

— J10 HaydaJia MPAKTUKHU O3HAKOMHUTLCA C €€ HpOl"pElMMOfI;
- O(I)OpMI/ITB CTYACHTOB Ha IMPCANIPUATUA C IPHUKA30M 3a OAUH MCCALl 10 Havdalla IMPAKTHUKHU;

— TTPUHATH y4yacTHE B MOA0OpEe PYKOBOAMTENEH MPAKTUKH OT MPENNpPHUSITHS U CTPYKTYPHBIX



Moapa3/IeICHUI;

—  COTJIacoBaTh MEPEYCHb M CPOKH MPOBEIACHUS JCKIUN U IKCKYPCHI;

— opranuzoBaTh HHCTpYKTaX 1o OT u Th, npaBuiam BHyTpEHHETO TPYIOBOIO PaCIOPsIKa;

—  pacrpeneiuTh CTYJICHTOB Ha pabodre MecTa COTJIaCHO MPOrpaMMe MPaKTUKH;

— YTOYHUTHb HWHIWBHIyQJIbHBIC 3aJlaHWsl M CHCTEMAaTUYECKH OKa3bIBaTh CTYJICHTaM
METOJMYECKYIO TIOMOIIb B BHIITOJTHEHUH 33]IaHNS,

— KOHTPOJIMPOBATH BBHITIOJIHCHHE MPEANPHUATHIMU 00S3aTEIBCTB, BHITCKAIOIINUX M3 THIIOBOTO
noroBopa u [TonoxeHus o MpoBeCHUH MPAKTHKU CTYACHTOB YHUBEPCUTETA, CBOEBPEMEHHO
WH(pOPMUPOBATH CEKTOP MPOU3BOACTBEHHON MPAKTUKH YHUBEPCUTETA O (paKkTax HaApYIICHUS
3THX 00S3aTCIbCTB;

— KOHTPOJIMPOBATH KAYECTBO MPOXOXKICHUS MPAKTUKH (OMPOC CTYJAECHTOB HAa pabOYMX MECTaXx,
IIPOBEPKA JHEBHUKOB);

2.6. IIpaBa 1 00513aHHOCTH PYKOBOJAUTEJISI IPAKTHKHU OT NPEANPUSTHS

PykoBoauTenb MpakTUKU B 1ieXe (OTIEICHUH, JIA0OPATOPHUH U T.IT), OCYIIECTBISIOIUI
HEINOCPEICTBEHHOE PYKOBOJICTBO NMPAKTUKOM:

— OpraHu3yeT U MPOBOAMT MPAKTUKY CTYJEHTOB B KOHTAKTE C PYKOBOJUTENIEM IPAKTUKHU OT
BbINTyCKaroIel Kadenpbl YHUBEPCUTETa B COOTBETCTBUH C IPOTPaAMMOil TPAKTUKH;

CO3/1aCT HEOOXOJMMBIC YCIOBHUS UISI TIOJMYYCHUs CTYACHTAMH B TIEPHOJ] MPOXOXKICHHUS MPAKTUKU
3HAaHUM MO CNEeNUaTbHOCTH B 00JACTH TEXHOJIOTMH, SKOHOMHUM M OpraHU3alUM, IJIAHUPOBAHUS U
yIpaBJIEHUS] IPOU3BOACTBOM, HCIOIB3YEMOr0 TEXHOJIOIMYECKOIO M JPyroro 0o0OpyAOBaHMUS,
CUCTEMBl D3JICKTPOCHA0XKEHUS, KOHCTPYKTMBHOI'O HCIOJHEHHUS €€ SJIEMEHTOB, OpraHu3aluu
AKCIUTyaTallMd U PEMOHTA 3JIEKTPOYCTAHOBOK, OXpPaHbl TPYy/a, SKOHOMHMH U TOBBIIICHUS KaueCTBa
3JIEKTPO’HEPIUH U T.J.;

— KOHTPOJUPYET COOJIOACHUE CTYIEHTOM KaJeHJIApHOro IUIaHa MPOXOXKJIEHHs MpPaKTHUKH,
COIIACOBAHHOT'O C YHUBEPCUTETOM;

— TPEAOCTABISIET NMPAKTUKAHTaM BO3MOJYKHOCTH I10JIb30BaThCS HMMEIOLIEHCS JUTEpaTypoOu,
TEXHUYECKOH, IPOCKTHON U JPYrOH TOKYMEHTALUEH;

— mnpoBoauT obs3arenbHble MHCTpYKTaxu 1no OT u Th: BBoaHBIN M Ha pabouem mecte ¢
oopMIIeHHEM YCTAaHOBJIEHHOM JOKYMEHTAllMM, B HEOOXOIUMBIX CIy4yasX MPOBOAUT OOydeHHE
CTYJEHTOB-IIPAKTUKAHTOB 0€30MaCHBIM METOJIaM pabOThI;

— obecrnieyuBaeT U KOHTPOJHUPYET COOJNIIOJIEHHWE CTYAEHTaMU- NPAaKTHUKaHTaMH MpaBHII
BHYTPEHHETO PaclopsIKa, yCTAHOBJIEHHBIX HA JAHHOM NPEAIPUATUH;

— MOJKET HAJOXHUTh B CIydyae HEOOXOAMMOCTH B3bICKaHHMs Ha CTYACHTOB-NPAKTHKAHTOB,
HapyIIAOIIKX MpaBUjia BHYTPEHHETO TPYAOBOIO paclopsiika U cood1aTs 00 ’TOM B YHUBEPCUTET;

— HECET MOJHYI0 OTBETCTBEHHOCTb 3a HECUACTHBIE CIy4Yau CO CTYJIEHTaMH, MPOXOIAIIMMHU
IPOM3BOJICTBEHHYIO NMPAKTUKY B JAHHOM LI€X€/0T/IeIEHUH/1ab0paTopuH;

— KOHTPOJIMPYET BEJEHUE HEBHUKOB, MOJATOTOBKY OTYETOB CTYJEHTOB- NPAKTUKAHTOB U
COCTaBJISIET Ha HUX XapaKTEPUCTUKHU, COJIEprKalllle TaHHbIE O BHIITOJIHEHUHU MPOTpaMMbl TPAKTHUKU U
WH/IMBUYaJIbHBIX 33/1aHUI, 00 OTHOILIEHHH CTYAECHTOB K paboTe.



3. COIEP)KAHUE YYEBHOM- IPAKTUKHA

3.1. Conepxanne NPAKTUKHU CTYAE€HTOB, HANIPABJIEHHbIX HA MOJACTAHIMHA

CTy,I[eHTI)I, IIPOXOAAINHNE IIPAaKTUKY Ha IMOACTAHIUAX ITPOMBINIJICHHBIX HpeI[HpI/IHTI/Iﬁ u
TOPOACKHUX CeTefI, JOOJIKHBI U3YUYHUTH CICAYIOIIUE BOIIPOCHI:

1. Wcropus u cTpyKTypa MOACTaHLIUY.

Cxema BHEUTHUX ANEKTPUYECKUX CeTel, pOJIb MOJICTAaHIIUU B cxeme
3EKTPOCHAOKEHUS/IHEPreTUUECKOI cucTeMe.
[lepcrieKTHBBI Pa3BUTHS TOJCTAHIIMKA U BHEIIHUX CETEH, a TakKe POCTa HArpy3oK Ha OmKkanmime

10 ner.

XapakTepucTHKa KIMMAaTHYECKON 30HBI, B KOTOPOH PAaCIIONIOKEHA TOACTAHLUS: CPEIHSIS TOA0Bas,
3UMHSIS ¥ JIETHSS TEMIIEPATYPhI, CKOPOCTH BETPA, TOJJOBOE KOJIHMUECTBO OCAIKOB.

[ToTpeduTeny, noxyyaromue MUTaHNe OT MOACTAHINH: UX HAMMEHOBaHUE, TPAQUKH IICKTPHUECKIX
Harpy3oK 3a XapakTepHbIE JETHHE ¥ 3UMHHUE CYTKH, KATETOPHH 110 HAJISKHOCTH
JIIEKTPOCHA0KEHUS, YJAICHHOCTh OT CTAHIIUH.

['paduik snexkTprUeCcKUX HArpy30K 3a XapaKTEPHbIC JETHUE U 3UMHHUE CYTKH CHIJIOBBIX
TpaHCcGOpPMaATOPOB MOACTAHIIUY.

7. T'maBHas cxema 3JEKTPUUECKUX COCTUHEHHUH pactpeeIuTeIbHbIX YCTPONCTB
MOJICTAHIINK HampsbkeHueM Boiie 1 kB.

8. PacuerHble 3HaYCHUS TOKOB OJTHO(A3HOTO U TpeX(Pa3HOro KOPOTKOTO 3aMBIKAHUS Ha
pacupenenuTeNbHbIX YCTPOUCTBAX MOACTAHIIMY C YUYETOM Pa3BUTHUS CETEH U T€HEPUPYIOIIHNX
HMCTOYHHUKOB Ha Cpok J10 10 ser.

9. Texuuueckue nmapameTpbl OCHOBHOTO AJIEKTPOOOOPYIOBaHUS MOJCTAHIIMH: CUIIOBBIE
(aBTO)TpaHChOpPMATOPHI, KOMMYTAIIMOHHBIE allllapaThl, U3MEPUTEIbHBIE TPaHCHOPMATOPHI TOKA U
HANPSDKEHUS, pa3beJUHUTENN OTPaHUYUTENH TiepeHanpsbkeHus/pas3psaanuki, sueiiku KPY/KCO.

10. Cucrema pacrpeiesieHus: OepaTHBHOTO TOKA: POJ] ONIEPATUBHOTO TOKA, UCTOYHHUK, CXeMa
pacripeiesieHus, MOTPeOUTENr, TEXHHUYECKUE TTapaMeTPhl JIEKTPOOOOPYI0BaHUS (AKKYMYJISITOPHI,
BBITIPSIMUTEIILHBIE YCTPOMCTBA, 3apsAHO-TIOA3APSAAHBIN arperar 1 T.1.), KOMMYTaIlMOHHBIX
anmnapaToB M MPOBOJHUKOB.

11. CoOcTBeHHBIC HYKBI IOJICTAHINH: TApaMETPhI TpaHCHOPMATOPOB COOCTBEHHBIX HYX/I,
BEJIOMOCTbH JIEKTPOIIPUEMHUKOB COOCTBEHHBIX HYXK[I, CX€Ma MUTAHUS AIEKTPOIPUEMHUKOB
COOCTBEHHBIX HYXK]I TTOACTAHIUH.

12. Peneiinas 3ammTa: TUIIBI yCTPOUCTB PEIICHHOM 3aIUTHI, UCIOJIb3YEeMbIC Ha TIOICTAHIIHH,
alieMeHTHas 6a3a, yCTaBKH, CXeMa peNeWHOM 3alUThl OJHOTO U3 MPUCOSANHEHUH (TI0 3aJaHUTI0
PYKOBOIUTEIS).

13. TImaHBI OTKPHITOTO U 3aKPBITOTO PACIPEICITUTEIHLHOTO YCTPOHCTBA, KOMITOHOBKA
3aKpBITOM YaCTH MOJICTAHLIUH.

14. MonHue3amuTa TePPUTOPUN TTOICTAHIIUN: KOHCTPYKTHBHOE UCTIOTHEHUE, 30HA 3aIUTHI.

15. 3azemiieHue: KOHCTPYKTUBHOE UCTIOJIHEHNE, XapaKTEPUCTHKA TPYHTA, IJIaH CETH
3a3eMJICHUA.

16. OcBeleHue TEPPUTOPHH IMOJICTAHIIMU: padodee W aBapHIHOE OCBEIIEHUE OTKPBITOH U
3aKPBITON YaCTH, TUITHI CBETUIILHUKOB M JIAMII, UX KOJTHMYECTBO M MOIITHOCTh, CXEMbI OCBETUTEITHLHOM
CETHU, MapKU OCBETUTEIbHBIX UIUTOB U UX AJIEKTPUUECKUE CXEMBI.

17. DxoHOMHYECKHE TMOKa3aTeNN CTPYKTYPHOTO MOAPA3ACNICHUs], B COCTaB KOTOPOTO BXO/UT
MOJICTAHIUS: INTaTHOE paclHUCaHUE JIIEKTPOCTYKOBbI, TpadUK PEMOHTOB 3IEKTPOOOOPYHAOBAHUSA,
CMeTa KalMTaJIbHBIX 3aTpaT Ha COOPY>KEHUE MOJICTAHIIUH.



18. Yuer pacxoma SIEKTPUYECKOH HHEPIUU: pPACXOZ DIEKTPUYECKOM HHEPrUM Ha
COOCTBEHHBIE HYXJbl, TOYKM KOMMEPYECKOTO M TEXHHYECKOTO ydeTa 3JEKTPUYECKOH IHEepruu,
CTOMMOCTb JIEKTPUYECKOW 3HEPIUH, THUIIBI IEKTPUYECKUX CUETUYUKOB U AIEKTPOM3MEPUTEIBHBIX
npruOOpPOB, TUIIEI TPAHC(HOPMATOPOB TOKA M HAPSHKEHUS, UX KIACC TOYHOCTH.

19. Oxpana Tpyma ©  TexXHHKa  O€30MaCHOCTH:  KAaTeroOpuM  IMOMELIEHUH 10
3JIEKTPOOE30M1aCHOCTH, MOXKAPHONH U B3PBIBOOIIACHOCTH, OIIACHBIE U BpE/IHBIE NPOU3BOJCTBEHHBIE
(axTOpBl, CPEICTBA 3AILUTHI IEPCOHAA.

JlaHHBIE O MEPCHEKTHBHOM CXEMe JJEKTPUYECKHX CETeH, a TaKkKe O IUIAHUPYEMOM pOCTe
Harpy30K MOYKHO HAaWTH B IIPOEKTHOM JOKyMEHTalUMH. TaMm ke OOBIYHO IPUBOJATCS PACUETHBIC
3HAUEHUS TOKOB KOPOTKOI'O 3aMbIKaHUS, C YUETOM Pa3BUTHsI CETEN U F'€HEPUPYIOIINX UCTOUHHUKOB.

Nudopmannio o nNOTPEOUTENSIX MOJCTAHIMH MOXHO HaWTH Ha NPUHIUAITHAIBHON
OJIHOJIMHEHHOW cXeMe MOoACTaHmuU. [paduku dIEKTPUYECKUX HATPY30K, KaK MPaBUJIO,
bukcUpyloTCS ONEepaTUBHBIM MEPCOHAJIOM M XPAHATCS Ia caMOil MOJCTaHIUH, JUOO0, €cliu OHU
CUMTBIBAIOTCA ABTOMATU3WPOBAHHBIMU CUCTEMAaMU YY€Ta, B LEHTPAIbHOU 3JIEKTPOTEXHUUYECKOMN
J1a00paTOpPHUH.

[TapameTpsl KOMMYTAI[MOHHBIX amapaToB, H3MEPHUTEIbHBIX TpaHCPOPMATOPOB TOKa U
HANPSDKEHUST OOPMIISIFOTCS B BUC IIEPEUHS AIEKTPO0oOOpyaoBaHus, (hopMa KOTOPOTO MPUBEICHA B
tabn. 3.1. Undopmanms, HeoOxoaumast Ui 3alI0JHEHUS TaHHOW TaOMIuUIIbl, OepeTcs U3 MmacnopToB
AJIEKTPOOOOPYIOBAHMS, MHCTPYKLIUM, C OTHOJTUHEHHOMN CXEMBI TIOJICTAHIINH.

Taomuua 3.1
[TepeueHs OCHOBHOTO 3JICKTPOOOOPYIOBAHUS TIOICTAHIIHH

Dunep

Tun

MapkupoBka

3aBOI-U3TOTOBUTEID

HomuHansHOE HanpspkeHue,
kB

HomunaneHeIN TOK, A

Tok TepMUUECKON CTOMKOCTH,
KA

Bpewms nporekanus Toka tep-
MHUYECKON CTOMKOCTH, C

ToK 2JIEeKTPOIMHAMUYECKOMN
CTOUKOCTH. KA

Tok oTkiroueHus (1s BbI-
KJIroyaTesnei), KA

Bropuunslii Tok, A
(nnst m3mepurenbHbix_TT)

Kiacc Tounoctu (as1s usmepu-
TEJIbHBIX TPAaHCPOPMATOPOB)

Knumatuueckoe ucoaHeHue

Kareropus pasmenieHus

Tumn nmpuBoaa (1S BRIKITFOYA-
TeJled U pPa3beIUHUTENEH)




[Tpu 3anonHennn nyHkTa «OXpaHa Tpyaa U TEXHUKA 0€30I1aCHOCTH» HEOOXO0AUMO
PYKOBOJICTBOBATHCSI MHCTPYKIMSIMU O TTOKapHOM 0€30MacHOCTH U AJIEKTPOOE30NacHOCTH,
XpaHSAIMUMUCS Ha ToAcTaHK. MHpopManus o KaTeropusix NOMEIIeHUH 3aKpbITON YacTu
MOJCTAHIIUN HAXOAUTCS TAK)KE B MHCTPYKIHX, JINOO MEPEUCHIBACTCS C PEAYPEIUTEIbHBIX
Ta0JINYEK, HAXOAAIIMXCSI HAa BCEX JIBEPSIX.

I/IH(l)OpMaHI/IH 00 PKOHOMHUYECKHX MOKa3aTEIIX CTPYKTYPHOI'O moapasaciCHusA, B COCTaB
KOTOPOIr'o BXOJUT MMOACTAHIIUA, a TAKKE O CTOUMOCTHU 3J'ICKTpI/ILI€CKOI71 OHCPIuu, pacxonyeMofI Ha
COOCTBCHHEIC HYX/bI IOACTAHIUN, HAXOAUTCA Y DKOHOMUCTA ICXa 1100 B q)HHaHCOBO'
OKOHOMHUYCCKOM OTACIIC NPEAIIPUATHA.

3.2. Couepmaﬂne NMPAKTUKHU CTYACHTOB, HAIIPABJICHHBIX HA 3JICKTPUYECCKHUE CTAHIIUU

1. Ucropus co3aaHus 3JIEKTPOCTAHIIMU, €€ POJIb B SIKOHOMUKE CTPaHbl (PErMOHa, TOPOA).

2. IlepcrieKTHBBI pa3BUTHs T€HEPUPYIOUIMX MOIIHOCTEH 3JIEKTPOCTaHIMK Ha Ommkaimme 10
JeT.

3. Omnucanue MCTCOPOJIOTHUCCKUX YCJ'IOBI/Iﬁ B paﬁOHC PaCIIOJIOKCHUA OJJICKTPOCTAHIIUM:
OKBUBAJICHTHAA JICTHSS, 3SUMHSS, TOA0OBAA TEMIICPATYPbI; pO3a BETPOB.

4. TexHOJOrMYECKUH MpoLecc MOyuyeHHs 3JEKTPUYECKO 3Hepruu (Teria, KOHJeHcaTa) Ha
AJIEKTPOCTAHLIMU: BBl BBIIIYCKa€MON NPOAYKIMH, TEXHOJOTMYECKHM IpOIECC IMOJIyYE€HUS TOIO
WIM WHOIO BHJA DHEPrOHOCHUTENS, TEXHOJIOTMUYECKUE YYAaCTKH JJIEKTPOCTaHLMM, pa3pes
AJIEKTPOCTAHLINHU, TEXHOJIOTUYECKOE PE3EPBUPOBAHUE.

5. Ilorpebutenu, noayvaromue NUTaHUE OT JIEKTPOCTAHIMM: UX HAaUMEHOBaHME, rpaduku
AIIEKTPUYECKUX HArpy30K 3a XapaKTEpHbIE JIETHUE U 3UMHHUE CYTKU, KaTErOpHM I10 HaJIEKHOCTU
3JIEKTPOCHAOXKEHUS, YAATICHHOCTb OT 3JIEKTPOCTaHLIMU.

6. I'paduk smeKTpHUECKUX HArpy30K 3a XapaKTEpHBIC JICTHHE W 3UMHHE CYTKH CHJIOBBIX
TpaHCPOPMATOPOB INEKTPOCTAHIIUH.

7. OCHOBHOE TEXHOJOTHUECKOe O0OpylOBaHME YYacCTKOB 3JEKTPOCTAHIMM: TEXHUYECKHE
XapaKTePUCTUKU TEHEPATOpOB, TpaHCHOPMATOPOB, BO3OYIUTENEH, KOTJIOArPEraToB (PEKUMHBIE
KapThl KOTJIOB), J1€a3paTOPOB, MUTATEIbHBIX HACOCOB, TYpOOT€HEpaTopoB (AHarpaMMmbl PEKUMOB
TypOOreHepaTopoB) U T.J.

8. I'maBHass cxema DJEKTPUYECKHX  COCIMHEHUH  pacIlpeNeIuTENbHBIX,  YCTPOWCTB
HarpsbkeHueM Boliie 1 kB asekTpocraHnny.

9. I'maBHbIE TETJIOBBIE CXEMBI.

10. CoOcTBeHHBIE HYKIBI DJIEKTPOCTAHIIUH: CXeMa COOCTBEHHBIX HYK/]] dJICKTPOCTAHIIHH;
BEZIOMOCTb 3JIEKTPONPUEMHUKOB COOCTBEHHBIX HYX[ (Tab. 3.2); mapaMeTpbl TpaHCc(HOpMaTOpOB
COOCTBEHHBIX HYX]I.

11. Cucrema pacnpeseneHust onepaTUBHOIO TOKa, poJl ONEPaTUBHOIO TOKA, HICTOYHHK, CXeMa
pacrpezeneHus, NIoTpeOruTeNH, TEXHUYECKUE TapaMeTphl 3JIEKTPO0OOPYA0BaHUs (AKKYMYIISATOPSI,
BBINPSAMUTEIBHBIE YCTPOKCTBA, 3aPSIAHO-TIO3aPSAAHBIN arperaT u T.1.), KOMMYTallMOHHbIX
anmnaparoB W IPOBOJHUKOB.



Tabmuna 3.2
IlepedyeHb OCHOBHOTO 3JICKTPOOOOPYAOBAHUS 3JICKTPOCTAHIIUN

o =
m )
= = 38 c::
= 3 -
[av] 5 ¥al ~ Q
= <
o E = KonuuecTBo A 3 5 o
S [V K 2 3 > ©
z = = £ 5 g 5 | s =
@ 2 = S = S =l > s
) ) I ) oy
Ne /i T e g = ; g = S 3 2
s 3 2 g o & S = & =
s g s = A Q ) =
T © S S 5 = =
= = S asi = g S
® = % = s S| g
= S N S
= /M = =y ()
2 % = 8 .
(@) %) m N4
< (]
o, Y
1 2 3 4 5 6 7 8 9 10 11

12. PacueTHble 3HAYCHHS TOKOB OAHO(DA3HOTO W Tpex(a3HOro KOPOTKOrO 3aMBIKAHUS Ha
pacupenenuTeIbHbIX YCTPONUCTBAX 3JIEKTPOCTAHIMU C YYETOM Pa3BUTHUSL CETEH U I€HEPHUPYIOLIUX
HMCTOYHHKOB Ha CpokK J10 10 ser.

13. Peneiinas 3ammMra: THUMOBI YCTPOMCTB pENEWHOM 3aIluThl, HUCHONb3yeMble Ha
AJIEKTPOCTAHIINH, dJIEMEHTHAas 06a3a, YCTaBKH, CXeMa PeJIeHHOM 3alUThl OTHOTO U3 MPUCOCTUHEHHM
(110 3aJaHUIO PYKOBOIUTENS).

14. TInaHbl y4aCTKOB 2JIEKTPOCTAHIUY (T10 33JaHUIO TPETIOIABATENS).

15. Ocgelenue TEPPUTOPUH DIEKTPOCTAHIIMU: pabouee W aBapHilHOE OCBEIICHHE YYaCTKOB
ANIEKTPOCTAHIIMM, THUIIBI CBETUJIBHUKOB M JIaMIl, WX KOJMYECTBO H MOIIHOCTb, CXEMBbI
OCBETUTEIBHOMN CETH, MAPKH OCBETUTEIIbHBIX IIUTOB U UX JIEKTPUUECKHE CXEMBI.

16. DrnexTpou3MepHUTENbHBIE TPUOOPHI M TPUOOPHI y4eTa DIIEKTPOCTAHIIMH, MeCTa UX
YCTaHOBKH.

17. Monuue3ammura TEPPUTOPUM DJIEKTPOCTAHIIUUA: KOHCTPYKTHBHOE HCIIOJTHEHUE, 30Ha
3aIUTHI.

18. 3aszemiicHHWE: KOHCTPYKTHBHOE WCIIOJHCHHE, XapaKTEpPHCTUKA TPYHTA, IUIAH CETH
3a3eMIICHUS.

19. DxoHOMHUECKHE MOKAa3aTeNIn AJIEKTPOCTAHIINH: CTPYKTypa  DJIEKTPOy4YacTKa
AJIEKTPOCTAHIINH, ITATHOE paclicaHue, rpa@uKk pEMOHTOB IEKTPOOOOPYI0BAHUS, KAITBKYIISIIHH.

20. MepompusaTass TO OXpaHEe Tpyda M TEXHHKE OE30MacHOCTH: OIACHBIE W BPEIHBIC
MPOU3BOJICTBEHHBIE (DAKTOpBI, CpPEACTBA 3alIUTHl IEpPCOHANa, KATeTOPHH TOMEIICHHH TI0
AIEKTPOOE30MACHOCTH, TIOKAPHOUN W B3PHIBOOTIACHOCTH.

3.4. ConepxaHue NPAKTHKH CTY/ICHTOB, HAIIPABJIECHHBIX B FOPOACKHE JIeKTPHYECKHUE
ceTH

1. I/IBYLICHI/IC HUCTOPUHU TOPOACKUX IJICKTPHUUCCKUX CCTCI>'I, MNEPCHICKTUBLI pA3BUTHA IOpoJia U



3JIEKTPOXO03S5ICTBA.

2. V3yueHue miaHa TOPOACKOTO MHKPOpPAOHA, BUIOB JKHIBIX U OOIIECTBEHHBIX 3/IaHUMH,
KIIUMaTHYeCKUX ycloBUM MecTHOCTH. CobOupaercss MHpOpManusl MO 3TAXKHOCTU KUIbIX 3AaHHM,
KOJINYECTBY KBapTUp, OOIIEW IUIOMIAH, HAIUYHIO SJCKTPUYECKUX IUIUT, KOJIMYECTBY JH(TOB;
HAJIMYUIO OOIIECTBEHHBIX 3JaHUI (IPEeNnpUsITUs TOPTOBIHU, YUPEKICHUS 3APaBOOXPAHEHUS,
o0mieo0pa3oBaTe/ibHbIe  IIKOJIBI, MPEANpHUATUS  OBITOBOrO  OOCIY)XKHMBaHUS,  YUPEKACHUS
KOMMYHAJIbHOTO XO35HCTBA U T.1.).

3. CoOop uH(popmManuu 0 cxemax IeKTpOoCcHaOX)eHHs HanpspkeHueM 10 1 kB u cBeimre 1 kB.
W3ydeHre mpOeKTHOM U UCIIOJIHUTEIBHON JOKYMEHTAIIMH. AHAIU3 CXEM 3JIEKTPOCHA0KEHHUS.

M3yuaroTcst cxeMmbl LEHTPAIbHBIX pacrnpeaenutenabHbix myHkToB (LIPII), TpancdopmaTopHbIX
MOJICTAHIINM, BBOAHO-pacHpeleauTeNbHbIX ycTpoiicTB (BPY), kBapTaJbHBIX HM  JTOMOBBIX
paclpeIeauTENbHbIX CETEH.

4. COop wuHbOpMaMM W  U3YYCHHE MPHUHIMIIOB JEHCTBUS W  KOHCTPYKLUUN
AIIEKTPOOOOPYJIOBAaHUS:  CHJIOBBIX  TPaHC(HOPMATOPOB,  BBIKIIOYATENICH,  pa3beIuHHUTEICH,
TpaHcOpMATOPOB TOKAa W  HANPSIKEHHs, OrpPaHUYUTENIeH TIepeHanpsHKEHUs, PEeaKTOpOB,
ABTOMATUYECKUX BBIKJIIOUATENIEH, IpeJoXpaHUTeNe, pyOMIbHUKOB M Jip. ammaparoB A0 1 kB;
npoBogHUKOB PV, ssueex KPY u KCO; BPVY, sTaxHbIX 1 KBapTUPHBIX IIUTKOB; PY 10 1 kB u BbIlIEe
1 kB TII. Mcrounukamu nH(pOpMaLMU ABISIOTCS MacopTa 000py10BaHUS U MPOTOKOJIbI HANAIKU U
UCIIBITAaHUM.

5. HM3yueHue KOHCTPYKTHUBHOTO MWCIIOJIHEHUS paclpeieNuTeNIbHON CEeTH, CIO0COOOB
MPOKIIAAKU Kabenel, pasMenieHus 1 KoncTpykruBHoro ucnonsenus LIPII, TII, BPY.

6. COop maHHBIX 00 MCTOYHUKAX NMUTAHHs. BBIMOIHAETCS B COOTBETCTBUU C MOAPA3ACIOM
3.1.

7. Wzyuenme cxem u 00OpylnoBaHMS LeNell BTOPUYHOM KOMMYTAIMM: YIpaBIECHUS,
U3MEpPEHUs], peleiiHON 3alUThl, aBTOMATUKU, cUrHanu3auuu. Coop umHbopManuu O mapamerpax
cpabaTbIBaHUs YCTPOUCTB PEIEHHOM 3allUThl U aBTOMATUKU. V3ydeHHe HCTOUHMKOB ONEPATUBHOTO
ToKa. PaccMarpuBaercs peneiiHas 3allUTa U aBTOMaTUKa, pacnoyioxkenHas Ha [[PII.

8. H3yueHwe yaMYHOTO OCBEIECHWs B TMpejaesax Mukpopaiiona. COop wHpopManuu o
CXEMax M KOHCTPYKTMBHOM HCIIOJHEHMM CETH OCBEIIEHUS, UCTOYHUKAX CBETA, CBETHIIBHUKAX U
OCBETUTEJIBHBIX OMNOpax, crnocodax oOOCITyXKHMBaHUS CBETUIBHUKOB, HOpPMaxX OCBELIEHHOCTH;
KaTeropusx yJUL U 10POr, HEMPOE3KUX YacTeH.

9. MW3yuenume 3ammTHOrO W padouero 3azemuieHus LIPIT, TTI, »wuiblx U OOMIECTBEHHBIX
3laHUM Ha TeppuTOpuM MHKpopaiioHa. COoop uHpoOpMauu O TpyHTE, 3a3eMIISIOMIMX KOHTYpax,
3alIUTe OT NEPEHANPSKCHU .

10. M3yueHune aIMUHHCTPATHBHO-OPTaHU3ALUOHHON CTPYKTYpBI TOPOJCKUX AJIEKTPHUUECKUX
CeTel, opraHu3aluy AKCIUTyaTalliM U PEMOHTAa 3JIEKTPOOOOPYAOBaHUS, TPOBEACHMS HaAIAJOUHbIX
paboT, TEXHOJIOTHI MPOBEIEHUS] PEMOHTHBIX padoT, peBU3UNA, OCMOTPOB, UCIIBITAHUH; OpraHU3aluu
ONEpaTUBHOTO OOCITYKUBAHHUS.

11. M3yueHne 3KOHOMHMUYECKUX TOKa3aTeaeld TOPOICKUX NEKTPUUECKUX CeTed B LIEIOM WM
ydacTKa ceTeil M MmojAcTaHuui (KalbKyJsius ce0ecTOMMOCTH, IITaTHOE paclucaHue, MmiaH-Tpaduk
[TITP (TO u P), TpynoeMKOCTh NMPOBEACHHUS PEMOHTHBIX pPabOT, MPU HEOOXOAUMOCTH - CMeETa
KalTUTaJbHBIX 3aTpaT u JAp.). PaccmarpuBaeTcss METOMKA ONIPeIeIeHUs] CTOMMOCTH YCIYT TIO mepe-
Jlaye 3JIEKTPOIHEPTUN.

12. W3yueHue opraHM3allid ¥ TEXHUUYECKUX CPEICTB YdeTa M KOHTPOJIS pacxoja
AIIEKTPOIHEPTUU, MEPOIIPUSITUI IO SHEPTOCOEPEIKEHHUIO.

PaccMaTpuBaroTCsi TOUKM yCTaHOBKM CUETYMKOB, MX THUIIBI, KJIACChl TOUHOCTH, BUJBI YUETa,
CrocoObl MOJKITIOYEHHS (IPSIMOM, Yyepe3 U3MepUTeIbHbIe TPaHC(HOPMATOPHI), OPraHU3aIUs CHITUS
MIOKa3aHUN KBAPTUPHBIX U JOMOBBIX CUETUMKOB. M3ydaroTcsi MEpONpUATHS 110 CHU)KEHUIO MOTEPD
AIIEKTPOIHEPTUU U IHEPTOCOEPEKEHHUIO B OCBETUTENIbHBIX YCTAHOBKAX.

13. W3yueHue oxpaHBI TPy, TEXHUKA 0€30IIaCHOCTH, MPOTHUBOIIOKAPHOH O€301MacHOCTH Ha



o6bekTe. COoop mHGOpMaMK 00 ONMACHBIX W BPEAHBIX MPOU3BOJICTBEHHBIX (haKTOpax, 3allUTHBIX
CpeACTBax, cnoco0ax JUKBUAALMH aBAPHid, CHCTEMaX MOXKApOTYIICHHS U JIp.

4. TPEBOBAHMUA K O®POPMJIEHUIO U COAEP KAHUIO OTYETA

IO YYEBHOM IMTPAKTHUKE

4.1. TpeGoBanus Kk opopMJIEHHIO OTUETA

Otyer mo yueOHOW- MpakTUKE OPOPMIIIETCS B BHIEC PYKOIUCH, OTPAKAIOIICH BCE IYHKTHI
3amaHus Ha npakTtuky. ConepikaHHe OTYET JOJDKHO JEeMOHCTPHUPOBATh 3HAKOMCTBO CTYZACHTA C
00BEKTOM, yMEHHE Heo0X0oauMyl HH(OpPMAlWIO, CHCTEMAaTH3UPOBaTh €€ M NPEACTaBHTH B
TEKCTOBOM, TaOIMUHOMU, rpaduyeckoil Wiu UHOW (opMme, BiIaJeHHE HEOOXOAUMON TEPMUHOIOTHEN
U TIOHATHUSIMH, IPUEMJIEMBI YPOBEHb SI3BIKOBOM T'PAMOTHOCTH M BJIAJCHUE CTUJIEM TEXHHYECKOTO
U3JI0)KEHHSL.

Otuer B 001IeM citydae, TOJKEH COIepKATh
— TEKCTOBYIO 4YacTb;
—  WUIIOCTpaluu
— Tpadudeckuil MaTepHuall.

TekcroBas yacTh OTUYETa JOJKHA BKJIIOUATh B YKa3aHHOM 110CIIE€J0BATEIbHOCTH CIIEIYIOIUE
AJIEMEHTBI: TUTYJBHBIM JIUCT; COAECPKAHUE; OCHOBHAS YaCTh; IPUJIOKEHUE.

K rpaduueckomy marepuaiy ciieayeT OTHOCHTb YEPTEKH, ICKU3HI, CXEMBI.

1. TuTynapHBIN JHCT.

TuTynbHBIN JTUCT SIBISIETCS IEPBOM CTpaHuUIIe oT4yeTa U odopmisiercs mo hopme,
IIPUBENECHHON B npuioxenuu [11.
2. ConepxaHue.

ConeprxaHue JJODKHO OTPaKaTh MEPEUCHb CTPYKTYPHBIX AJIEMEHTOB OTYETa C YKa3aHHEM
HOMEPOB CTPAHMII, C KOTOPBIX HAYMHACTCS UX MECTO PACIIOJI0XKEHNE B TEKCTE, B TOM YHCJIE:
pasiesbl, Moipa3aeibl, ITHKTHI (€CJIM OHU UMEIOT HaUMEHOBaHUeE); puiokeHus. CII0BO
«CopeprkaHuey 3alMChIBACTCS B BUE 3ar0jI0BKa, CHMMETPUYHO TEKCTY, C TIPOIMCHONW OYKBBI.

3. OcHOBHas 4acTh.

CopnepxaHre OCHOBHOM 4acTH OTYeTa JIOJUKHO COOTBETCTBOBAThH 3a/laHUIO M TPEeOOBaHUSM,
W3JIO)KEHHBIM B METOAMYECKHUX YKa3aHMSX MO BBIIOJHEHHMIO OTueTa. OCHOBHYIO 4acTb CIEIYET
JIETUTh Ha pa3lenbl, MOApa3lenbl, MyHKThl. KaXaplil SJ€MEHT OCHOBHOM 4YacTU JOJIKEH
MPEJICTaBIATh COOON 3aKOHYEHHBIN B CMBICJIOBOM OTHOIIEHUHU ()parMeHT OTYETa.

TekcT nomkeH ObITh BBINOJHEH C OJHON CTOPOHBI JHUCTa Oenoi Oymaru ¢ NMpUMEHEHUEM
neyaTalux U rpapudeckux yctpoicts OBM c cobmoaeHneM claeayoumx pa3MepoB IMOJei:
aesoe — 20 mm, npaBoe — 10 mm, BepxHee- 20 MM, HmxHee — 20 mMm. IIpu Habope Tekcra B
Microsoft Word cnenyer npuaepkuBathes clieayromux TpedoBannii: ocHoBHOM mpudT Times New
Roman, pasmep mpudra 12-14 nr, uBer - 4yepHsli, ab3aunblii orctyn 12,5 MM, MeX CTPOUHBIN
UHTEpBall — TMOJYTOpHBIA. Pazpemaercss HCMoib30BaTh KOMIIBIOTEPHBIE  BO3MOXHOCTH
aKIIEHTUPOBAHUS BHUMaHUS Ha ONPE/IeJICHHBIX TEPMHUHA, TPUMEHSSI IIPU(THI pa3HON TaPHUTYPBHI.

TekcT ordera cienyer NeIUTh Ha pPas3jAeiibl, MOApa3Aeibl, MyHKThl, IPU HEOOXOIUMOCTH,
MOTYT OBITh pa3/iefieHbl Ha MOAMYHKTHI. Kax bl pa3aen TeKkcTa peKOMEH1yeTCsl HAUMHATh C HOBOM
cTpaHulbl. Pa3znensl oTdyera MOKHBI MMETh TOPSIKOBBIE HOMEpa, OO0O3Hau€HHbIE apaOCKUMU



nudpamMu U 3anuMcaHHble ¢ ab3amHoro otcryma. I[lompasnensl MOMKHBI MMETh HyMEpalHuio B
Ipejesax Kaxaoro paszeina, MyHKThl — B IIpeienax MoApas3zesa, MOAMYHKTHI - B IPEJeNax MyHKTa.
Ecnu paszmen wim nmoapasiesl COCTOUT, COOTBETCTBEHHO, M3 OJHOTO IOJpa3jerna WIM IIYHKTa, TO
3TOT MOAPA3EN WU MYHKT HyMEpPOBAaTh HE cienyeT. Touka B KOHLE HOMEPOB pa3/iejoB, IYHKTOB
MOJITYHKTOB HE CTaBUTCSA. ECIIM 3aroJ0BOK COCTOUT U3 ABYX NPEMIOKEHHUHN, UX PAZAEIAIOT TOUKOM.

IIpumep-

1 34I'OJIOBOK [IEPBOI'O PA3J[EJIA (Homep u 3a201080K nep8o2o pazoeia)

2 3AI'OJIOBOK BTOPOI O PA3/EJIA (Homep u 3a2010680k 8mopo2o pazoena)

2.1 Ilooszazonosox (Homep u 3a201080K nepgo2o nodpaszoena-emopo2o pasoeia)

21.2.1 Hymepayus noonynkmose emopoeo

2.1.2.2 NYHKMA Nep8oco noopasoeia 6mopo2o
paszoena 0OKymeHma

Paznensl, moapa3aesnsl TOMKHBI UIMETh 3arojOBKH. [IYHKTBI M TIOJITYHKTBI 3aTOJIOBKOB MOTYT
HE WMETbh. 3arojIOBKH JIOJDKHBI YETKO M KPATKO OTPakaTh COJICP)KaHHWE pa3/eioB, IOJPa3JIeiioB,
MYHKTOB. 3aroJIOBKH Pa3/esioB, MOAPa3AeNOB U MYHKTOB CJIeyeT HAUYMHATH C a03alHOTO OTCTYTIA, C
MPOIMCHOM OyKBBI, O€3 TOYKH B KOHIIC, HE TIOYepKHUBas. B Hauaie 3aroyioBka MOMENIaroT HOMEP
COOTBETCTBYIOIIETO pa3jelia, IMojapasena, JmOo MyHKTa. [lepeHOCh CJIOB B 3arojioBKax He
JOIycKatoTcs. Eciii  3aroloBOK COCTOWT W3 JBYX MPEMIOKCHHUN, WX Pa3JEsIFOT TOYKOM.
PaccrosiHre MEXIy 3aroJIoBKOM M TEKCTOM JOJDKHO OBITh PaBHO YABOSHHOMY MEXKCTPOUYHOMY
PaCCTOSIHUIO, MY 3aroJIOBKaMH paszeiia U opas/ielia — OJHOMY MEKCTPOUHOMY PACCTOSIHHIO.

4. Tloctpoenue TabuIl.

TaGnuibl TPUMEHSIOT JUIsl TydIleil HarfsAHOCTH U YA00CTBa CpaBHEHMsI [TOKa3aTese.

Tabnuia moMemaeTcs B TEKCTE Cpasy ke 3a MePBbIM YIIOMHHAHUEM O HEW WK Ha
ciemyromiei ctpanuie. TaOuuIel, 3a HCKIIIOYSHUEM TIPUBEACHHBIX B PUIIOKEHUH, HyMEPYIOTCS B
npeenax Kaxaoro paszaena. B atom ciydyae Homep TaOIUIBI COCTOUT U3 HOMEpA pas3zena u
MOPSIKOBOTO HOMEpa TaOJIUIIBI B TIpeiesiax pas/ienia, pa3AeleHHbIX TOUKOU. JlomyckaeTcs CKBO3Has
HyMmepanus Tabaul apabckuMH nHdpaMu 1o BceMy 0T4eTy. TalInIbl Kaxk/10T0 NPUI0KEHHUS
0003HayaroTCs OT/IENbHOM HyMepanuel apaObckuMu 1udpamu ¢ 106aBIeHreM nepes Hudpoil
o0o3HaueHus npuioxkeHus. Eciau B TekcTe oHa Tabiuia, To OHa JOJKHA ObITh 0003HAaYeHA
«Tabmuua 1» umu «Tabnuua B.1», eciu oHa npuBeeHa B PHIIOKEHUH B.
Ha3zBanue TabmuIbl, TP €ro HaJMYUH, JOJDKHO COJlepKaTh €€ coiep)KaHue, ObITh TOUHBIM,
KkpatkuM Ha3zpaHue TabIuIIbl TOMEMIA0T HaJ TaOIUIEH TIoCie ee HoMepa Yepe3 TUPE, C MPOMUCHOM
OyKBBI (OCTaNbHBIE CTPOUHBIE), Oe3 ad3anHoro orcryna. Haanucs «Tabnuia...» numercs Haj
JIEBBIM BEPXHHUM YTIJIOM TAOJIUIIBI M BBITIOIHSAETCS CTPOYHBIMH OYKBaMu (Kpome MepBOit
HPOMNKCHOI) 6€3 MOoTUepKUBAHMSL.

3arosoBkH Tpad TaOIUIBI BRITOIHSIOT ¢ MPOIMHUCHBIX OYKB, a IMOA3aroJIOBKU - CO CTPOYHBIX,
€CIIM OHHM COCTaBISIIOT OJHO TIPEJIOKEHWE C 3aroJIOBKOM, W C TPONHCHOW - €CIH OHHU
caMoOCTOsITeNIbHBIE. B KOHIle 3aroioBka W IIO/3arojlOBKa 3HAKH TPENUHAHUS HE CTaBSTCA.
3aroJOBKM YKa3bIBAIOTCS B €IMHCTBEHHOM 4HMcie. Jlomyckaercs MPUMEHSTh pasMep IHpUQTa B
TabMIe MEHBINH, YeM B TeKcTe. J(naroHaabHOE JAeJIeHHEe TOJIOBKU TaOIUIBI HE JIOTTYCKaeTCsl.

Tabnuiy ¢ GOJBIIUM KOJIMYECTBOM CTPOK JOIYCKAETCs MEPEHOCUTh Ha JIPYT'YIO CTPAaHUILY.
[Tpu nepenoce yacTu TaOMUIIBI HA IPYTYIO CTPAHUILY 3ar0JIOBOK MMOMELIAIOT TOJBKO Mepesl MepBon
YacThIO TAOJHUIIBI, HAJl IPYTUMH 9acTsMU CIIpaBa mHimeTcs cioBo «IIpomomkeHne» u yka3bBaeTcs
MOPSAIKOBBIM  HOMep Tabmuubl, Hampumep: «lIpomomkenue Tabmuisl  2.7».  HukHio0
TOPH3OHTANIEHYIO YEPTY, OTPAaHHYMBAIOIIYIO TAOJIUITy, HE TTPOBOISAT.

Tabnuibl ¢ GOJBIIMM KOTUYECTBOM Ipad AOMYCKAeTCs JENUTh Ha YaCTH U MOMELIATh OJIHY



nox Apyro Ha oaHoM Jucte. Hax mocnemyromumu yacTsIMH TaONMIl YKa3bIBAE€TCSA CIIOBO:
«[Iponomkenuey», a MpU HAIMUYUU HECKOJIBKUX TAaOJHI] B OTUETE yKa3bIBaeTCs HOMEp TaOJUIIbI,
Harpumep. «IIpomomkenne TadauIs! 2.3».

5. WMmmoctpanun

KonnyecTtBo wuirocTpanuid, MOMELIAEMbIX B OTYETe, AOJDKHO OBITh JOCTATOYHBIM IS
packpeITusl cojaepkaHus pabotTel. Mmmoctpauuu (4epTesku, rpaduKu, CXE€Mbl, KOMIIBIOTEPHBIE
pacrieyaTky, AuarpaMmbl, (POTOCHUMKHM U T.II.) CIEAYeT pacroyiaraTb HEMOCPEICTBEHHO IOCIHe
IIEpBOTr0 YIOMHUHAHUSA B TEKCTe, MM Ha cleayromed crpanuue. MmmocTpanuu Moryt ObITh B
KOMIIBIOTEPHOM HCIIOJIHEHUH, B TOM YUCJIE U LIBETHBIE.

Bce nunroctpaniuun MMEHYIOTCS B TEKCTE€ PUCYHKAMHU M HYMEPYIOTCS B IIpenenax KayKIoro
pasgena. HoMmep wWuIrOCTpalMyM COCTaBJIACTCA M3 HOMEpa pasjela U IOPSAIKOBOIO HOMeEpa
WUIIOCTpAallMM B IIpejAeiax AAHHOIO pasfiena, pa3JeIeHHbIX TOYKOH, Hampumep; «pUCYHOK S5.1»
(mepBblif PUCYHOK MSITOro paszaena). Jlomyckaercs CKBO3HAash HyMEpals PUCYHKOB apaOCKUMHU
mudpaMu 1o BceMy oTueTy. Ecam pucCyHOK onuH, TO OH oOo3Hadaercs MiumocTpauuu Kakaoro
OpUIokKeHnss 0003HaualoT OTAEIbHOM HyMepaiueil apaOCckuMu mudpamu ¢ JoOaBIEHUEM IepeN
udpoit o6o3Hauenus npuiioxxkenus. Hanpumep, «Pucynok A.3». Ha Bce winirocTpanvu J10JIKHBI
OBITH JTaHBl CCHUIKM B oTyeTe. [Ipu cchulkax Ha WILTIOCTPALMU CIIEAYET MUCATh «... B COOTBETCTBUU
C PUCYHKOM 2» IIPU CKBO3HOW HyMEpaIlMU U «... B COOTBETCTBUU C PUCYHKOM 1.2» mpu Hymepauuu
B IIPEJIENax pas3naena.

Wnmoctpanyst pacnojlaraertcss Mo TEKCTY JOKYMEHTa, €CIM OHa IIOMEINAeTCsl Ha JIMCTE
dopmara A4. Eciu dopmat nimroctpanuu 0osbine A4, To ee clieAyeT MoMelarh B IpUiI0KEeHUH.
@doToCHUMKHN pa3MepoM MeHble popmaTa A4 n0JKHBI ObITh HAKJIEEHBI HA CTAHAAPTHBIEC JIUCTHI
6emnoit Oymaru. MnmrocTpaiiuu ciemayeT pa3Memarh Tak, YTOObl UX MOXHO OBLIO paccMaTpuBaTh 0€3
IIOBOPOTAa JOKYMEHTA WJIX C IIOBOPOTOM 110 YaCOBOM CTPEJIKE.

WnnrocTpanyu MOTyT IMETh HaMMEHOBaHue, HarpuMep: «Pucynok B.2 - Cxema anropurmay
U MOSICHUTENbHbIE JaHHbIE (MOAPUCYHOUHBIN TeKCT). CIIOBO «PUCYHOK», €r0 HOMEP U
HAaUMEHOBAHHE MTOMEIIAIOT HIKE N300paKeHUS 1OCIIE MOSICHUTENbHBIX JaHHBIX CUMMETPUYHO
WJUTIOCTPALUH.

6. CoxparieHus

[Tp1 MHOTOKpPaTHOM YIIOMUHAHHUU YCTOWYMBBIX CIIOBOCOUYETAHUMN, B OTUETE CIEyeT
MCIIOJIH30BaTh a00pEeBUATYPHI UM COKPAIIICHHS.

[Tpu nmepBOM YIIOMHUHAHUY JIOJKHO OBITH IPUBEICHO MOJIHOE HAa3BaHUE C YKa3aHHEM B
CKOOKaxX COKpaIlleHHOT0 Ha3BaHUs WK aO0peBUaTypbl, HaIpUMep: «(UIbTP HU3KOH 4aCTOTHI
(®HY)», «ammmutyanas Mmogyasuus (AM)y», a Ipu MOCIeAyOMUX YIIOMUHAHUAX CIeyeT
yIOTPeOIIATh COKpALIEHHOE HAa3BaHUE WU a00peBuarypy.

Pacmmm¢ppoBky ab0peBMaTyp W COKpAlleHWH, YCTAHOBJIEHHBIX TI'OCYAAapCTBEHHBIMU
CTaHJapTaMM U TNpaBHJIAMH pyccKoil opdorpadun, romyckaercs He npuBoauTh. [lpumep - 9BM,
HUU, ACY, c. (ctpanumna), T.e. (TO €CThb) U Ap.

7. Hymepanus ctpaHuig

Crtpanunpsl oTueTa cieqyeT HyMmMepoBaTh apaOckuMu nudpamMu, coOmofas CKBO3HYIO
HYMEpAIHUIO 10 BceMy TeKcTy. Homep cTpaHuIbl 6€3 TOYKH MPOCTaBIISIOT B IEHTPE HIKHEH 9acTh
mucta. TUTYABHBINA JIMCT BKIIIOYAIOT B OOLIYI0 HYMEPALIUIO CTPAHUI], HO HOMEP CTPaHMIIbl HA HEM
HE MPOCTaBJA0T. MimocTpanun u TaOHIIbI, paCcIiOIOKEHHBIE Ha OTJEIBHBIX JINCTAX, BKIIFOYAIOT B
o0IIyl0 HyMepaluio CTpaHMIl oTueTa. Miumoctpaumu W Tabiuisl Ha Jucre Qopmara A3
YUUTBIBAIOTCS KaK OJHY CTPaHHUILY.



8. Ilpunoxxenue

B «lIpunoxenus» pekoMeHAyeTCsl BKJIOYaTh MaTepHalibl WMIUIIOCTPALMOHHOIO XapakTepa,
T.€. CXEMBI, IUIaHbl, 3CKU3bI, IPOCTHIE PACUYETHI U T.1.
[TpaBuia nmpeacTaBiaeHUs MPUIIOKCHUU:

— Ha BCC NPUJIOKCHUA B TCKCTC OTUYCTA JOJIKHBI OBITE JaHbl CCBIIIKH,

— MPHII0XKCHUIA paciiojararoT u 0003HaYaIoT B IOPAAKE CCBIJIOK HAa HUX B TCKCTC OTUCTA,
— HPHITI0KCHUIA 0(1)OpMJ'IHIOT KaK IMPOAOIKCHHUE OTUCTA Ha CICAYIOINX

— €ro CTpaHHIIAX;

— KaXJ0€ MNPUIOKEHHE JOJDKHO HAYMHATHCS C HOBOTO JINCTA W UMETh TEMAaTUYECKUU
3aroJIOBOK M 0003HAYEHHE.

— cnoBo «lIpunoxenue» m ero OykBEHHOE OOO3Ha4YeHHE (3ariaBHblE OYKBBI PYCCKOTO
andasuTa, HauMHAS ¢ A, 3a HCKIIIOUEHUEM OYKB E, 3, 11, O, Y, b, bl, 'b) pacnonarator HaBepxy
MOCEPEIMHE CTPAHMIIBI, a TOJ HHUM B CKOOKax YKa3bIBAIOT CTATyC MPHUIOKCHHS, HAIPUMED:
(pexomennyemoe), (cmpaBouHoe), (oOsi3arenbHoe). [omyckaercss 0003HaUY€HHME MPHUIIOKEHUM
OykBamH JTaATUHCKOTO anaBuTa 3a uckiatodeHuem 0yks | u O.

— TPpU HATMYUH OJHOTO NIPUIIOKEHUSI, OHO 0003HauaeTcs «lIpumoxxenue Ay,

— IIOMEeUIaeMble B NPUIOKEHUU PHCYHKH, TaOJIULBl U (OPMYNbl HYMEpYIT apaOCKUMHU
nugpamu B rpeenax KakJIoro NpUIoKeHNs, HAIPUMED: ... PUCYHOK A.5...».

4.3. TpedoBanus Kk 0pOpMJIEHUIO  BeIEHUI0 THEBHUKA

JIHeBHUK CTyleHTa Benercs B (OpME TEKCTOBOTO JIOKYMEHTa, O(QOPMIISIEMOTO0 B BHJIC
tabmuubl  (cMm. npunoxkenue I[12). TurynbHblii 7uCT aHEBHHKA odopmisieTcss Mo Gopme,
MpUBEACHHON B npuiioxeHuu [12.

B 1HeBHHKE €XETHEBHO OTMEYAlOTCA BBIMOJHEHHE CTYJEHTOM palOOThl, IOIYYCHHbIE
KOHCYJIbTAIIMH MePCOHaa MPEANPHUATHUS U 11€Xa, CBEIEHUS O MPOBEIEHHBIX IKCKYPCHUSX.

CtyneHTbl 00s13aHBI 3aBEpPATH JHCBHUK PYKOBOJWUTEIEM IPAKTUKA OT TPEIIPHSITHS
©XKCHEICTbHO. PyKOBOJIUTENh MPAKTHKU OT TPEINPHUITHS JODKEH TaKKe JIeNaTh 3aMEYaHus TI0
BEJICHUIO JHEBHUKA, €ro cojepkanuto u odopmienuio. KpammduunupoBaHHOE W aKKypaTHOE
BeJICHHE JIHEBHHUKA CIIOCOOCTBYET NPUOOPETEHHUIO OPTaHW3AlMOHHBIX HABBIKOB, MOBBIIICHUIO
pe3yNbTaTUBHOCTH pPa0OThl U Oojee KadyecTBEHHOMY OQOPMIICHHIO OTYeTa O Yy4eOHOMH-
03HAKOMUTENLHOU MPaKTUKE.

4.4. TpeOoBaHHuS K COAEP/KAHUIO OTUYETA

OTyYeT Mo NMpaKTHUKE SABIISETCS OCHOBHBIM JIOKYMEHTOM, TTOATBEPKIAIOIIUM BBITTOJTHEHUE
CTYJIEHTOM MpOorpaMMBbl pakTuku. K cocTaBiennto oTuera HE0OXO0JUM MPUCTYIATh C MEPBIX JHEH
pa6otel Ha npeanpustuu. Coaep:kaHue OTYEeTa ONpPeAeAeTCsS MPOrpaMMOi TPaAKTUKHU U
WHAWBUAYAILHBIM 331anieM. OTYeT BBIMOIHSIETCS B BHJIE COPOIIIOPOBAaHHOMN 3aMUCKH B
COOTBETCTBHUH C TPEOOBAHUSAMH, MPUBEICHHBIMU B TIoJIpa3jenax 4.1 — 4.3 1aHHOTO METOAMYECKOTO
W30aHUS.

ConeprkaHue pa3/iesioB 0TUeTa, B 3aBUCUMOCTH OT 00hEKTa MTPOU3BOACTBEHHON TPAKTUKH,
JIOJ>KHO COOTBETCTBOBATh OCHOBHBIM BOMPOCAM, OTMEYEHHBIM B nojapaszaenax 3.1 - 3.4 qaHHbIxX
METOJNYECKUX YKA3aHUM.

Ha oxonuatensHoe ohopmiieHHE OTYETa OTBOJUTCS HE OoJiee TpeX IHEeH B KOHIIE MPAKTUKU C
OCBOOOKJICHHEM CTYICHTOB Ha 9TO BpeMs OT BCEX JAPYTHX BHUJIIOB padoT.

Kareropudecku 3amperiaercs moMenaTh B OTYET BHIMUCKU (CKAHUPOBAHHBIE KOIIUHN) U3
y4eOHUKOB, CIIPAaBOYHHUKOB.

PykoBoauTenps nMpakTUKU OT MPOU3BOACTBA TOJKEH ITPOBEPUTH OTYET U JaTh OLIEHKY



Ka4yecTBY paOOThI CTy/IEHTA Ha MPAKTHKE B BUJE OT3BIBA.

5. MOABEJAEHHME UTOT'OB NTPAKTUKHA

[To oxOHYaHMU MPAKTUKU JHEBHUK, OTYET C MOMIMUCHIO U OT3BIBOM PYKOBOIUTEIS ITPAKTUKU
OT TPOM3BOJICTBA, 3aBEPEHHBIC I€YaThI0 OOBEKTa MPOU3BOACTBEHHON TPAKTHKH, a TaKkKe
HanpaBJIeHUE Ha MPAKTHKY CIAIOTCS CTyaeHToM Ha kadenpy OIIII. B necstuaHeBHBIN CpoOK mOCie
HayaJa CJIEAYIOIIET0 CeMeCTpa OTYET JOKEH OBITh 3alIHIIEH CTYJACHTOM IMepe]] KOMUCCHEH,
Ha3HAYCHHOW 3aBEAYIOIIHNM KadeIpoii.

[TosyueHne HEyNOBICTBOPUTEIIBHOM OLICHKM WM HE IPENOCTaBICHHE OTYETa BIICYET 3a

c000i1 MOBTOPHOE MPOXOKAEHUE MPAKTUKU WM OTUYHUCIECHUE U3 YHUBEPCUTETA.

6. KOHTPOJIBHBIE BOITPOCHI K 3BAIIMTE OTYETA

Obvexm npakxmuku — noOCMaHyus.

JlaiiTe XapakTepUCTUKY CTPOUTEIbHOM IJIOLIAIKH, HA KOTOPOH COOpYXEeHa MOJCTAHLUS.
OxapakTepu3yiTe MECTO OJCTAHLUN B SHEPIrOCUCTEME.
Kaxue norpeOurenu nuTaroTcs ¢ IUH NOACTaHIMU?
KakoBa ynaneHHOCTh MOJICTAHIIUH OT MOTpeOuTenei?
YeMy paBeH rofiloBOil MAaKCUMyM Harpy3KH M0ACTaHIIUN?

6. Ilo xakoii cxeme coOpansl PY BrIcIIero, HU3mero, cpeaHero (Mpy HATMYWHN) HAPSHKECHUN
noacTaHuu’?

7. Kakue cpeicTBa KOMIIEHCAIIMM PEAKTUBHON MOILTHOCTH M PEryIMpPOBaHUS HANPSKEHUS
npeaycMoTpensl Ha noactaniuu? ChopMynupyiite uX JOCTOMHCTBA U HEJOCTATKH.

8. BeIkmoyaTeny Kakux THITOB UMEIOTCS Ha mojacTaHuuu? CHopMynnpyiTe nX JOCTOUHCTBA
Y HEIOCTATKH.

9. Ilo kakoMy MPUHIMITY pa3MelleHbl U3MEPUTENbHbIE IPUOOPHI HA IPUCOETUHEHUAX PY
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MOJACTAHIIUN?

10. Kaxkue BuAbI yueTa 3JI€KTPOIHEPTUH MPEAYCMOTPEHBI HA TIOJCTAHIIUU? YKaKUTE TOUKU
KOMMEPYECKOT0 U TEXHUYECKOTO yueTa Ha TJIaBHOU CXeMe U CXeMe COOCTBEHHBIX HYX]I.

11. B coctaB kakoro npeanpusTus (CTpyKTypHOTO MOapa3AeNieH s ) BXOAUT MOICTaHITHS,
KaKOBO €ro HazHaueHue?

12. T'me mpoxoauT rpaHuiia 6alaHCOBOTO pa3fielia U TpaHuIla SKCILTyaTalluOHHON
OTBETCTBEHHOCTH CO CMEKHBIMU TOAPA3ACTICHUSIMH?

13. Kaxkue m0/KHOCTH MPEIyCMOTPEHBI IITATHBIM PACIMCAHUEM MOJICTAaHIIUH (CTPYKTYPHBIM
noJipa3ielieHueM, B COCTaB KOTOPOT'O BXOJUT MOJCTAHIIMS)?

14. Kaxue BuABI U CHCTEMBI OCBEIICHUSI UCIIONIB3YIOTCA Ha TofcTaHIuu? Kakue s HuX
MPEAYCMOTPEHBI UCTOYHUKH TUTAHUS?

15. Kax BBIMOTHEHO MPOKEKTOPHOE OCBEIIEHNE OTKPHITON YaCTH MOICTAHIIUU?

16. OmmmmuTe MopsIOK 00CTy)KHBaHUS aKKyMYJIATOPHOU OaTapen (TIpH ee HATNIHH).

17. Ha3oBute 2JIeKTpONPUEMHUKN COOCTBEHHBIX HYX/I MTOJICTAHIUH.

18. Kaxkue BUBI CUTHATH3AIUH PEAYCMOTPEHBI Ha TIOJICTAHIIHH?

19. Yto coboii npeacTaBiIsieT cucTeMa MOXKapoTyLIeHUs Ha 0ObeKTe?

20. Kaxwe 3amuTHBIC CpEJCTBA HMEIOTCS HA TTOICTAaHITMU? OIUAIIUTE IMTOPSIOK U HA30BUTE
HOpMBI UcTibITanus. Kakas opranuzanus (CTpyKTypHOE MOApa3IeIeHNe) MPOU3BOAUT UCIBITAHUS
3aIUTHBIX CPECTB?

21. UbuMmu cuiiaMU BBITIOIHSETCS PEMOHT CHIIOBBIX TpaHchopmaTopos? [IpeaycMoTpeHst mu



Ha MOJCTaHIIMU COOPYXKEHUS IS ATUX 1iesiel (TpaHchopMaTOpHbIE OalllHU, PEMOHTHBIE TOPTAJIBI U
ap.)?

22. Kax BbInoJHEeHa cucTteMa cOopa Maciia u3 MacjloHanoJHeHHoro obopynosanus? ['ne
IIPOM3BOJUTCS pereHeparus macia?

23. Kakue BUJIbI pelIeiiHOM 3aIUThI, CETEBOH, MPOTHBOABAPUIHON U PEKUMHON aBTOMATHKH
[IPElyCMOTPEHBI HA MTOACTAaHIUU?

24. K KakuM KaTeropusM I10 TI0Kapo- U B3PHIBOOIIACHOCTH OTHOCSITCS ITOMEIICHUS
noJacTaHuuu’?

25. YTto co0oii mpeacTaBIseT 3a3eMIISIONIEe YCTPONUCTBO MOACTAHITUN?
26. Kakue cpencTBa 3alIuThl OT TIEPEHANPSHKCHUN MTPEAYCMOTPEHBI Ha 00bEKTE?

2. Obvexm npaxmuku - 21eKmpuieckas CmaHyus

1. Oxapakrepu3yiTe TEXHOJIOTHYECKUN MPOLECC MPOU3BOICTBA ANEKTPOIHEPIUH HA OOBEKTE.

2. HepeLII/ICJ'II/ITe OCHOBHBIC TCXHOJIOTHYECCKHUEC arperarbl TOINIMBHO-TPAHCIIOPTHOTI'O,
KOTCJIbHOI'O, Typ6I/IHHOFO, BOOHO-XHUMHUYCCKOT'O YH4aCTKOB (HGXOB).

3. Kakue cucrembl BO30YXKIECHHS HUCHOJNB3YIOTCS Ha CHHXPOHHBIX TI€Heparopax
AJIEKTPOCTAHLIUU?
4. [Tepeuncnure OCHOBHBIE IEKTPOIIPUEMHUKN COOCTBEHHBIX HYK, IPOU3BOICTBEHHBIX
HYXI.
5. Ha kakux arperarax 3JIeKTPOCTaHLIUN UCIOJIb3YETCSl TEXHOJIOIMUECKUI pe3epB?
HazoBute konmdecTBo pabounx U pe3epBHBIX MEXaHU3MOB.

6. K kakum kareropusm no HaJeKHOCTHU 3JIEKTPOCHAOKEHUS OTHOCATCS
AJIEKTPONPUEMHUKN COOCTBEHHBIX HYX? OO0CHYHTE UX KaTErOPUHHOCTb.

7. Jns Kakux JBUTaTesied Ha CTaHLUU NpenycMaTtpuBaeTcs camonyck? [louemy?

8. VYkaxwure Ha IUTaHE M pa3pe3e CTAHIUU TeHEPATOPHOE PacIIpeieIUTEIbHOE YCTPOUCTBO,
PY CH, tpanchopmaropsr CH.

9. OxapakTepu3syiTe NpOU3BOJCTBEHHbIE IOMEIIEHUS CTAHIIUH 10 YCIOBUSM CPEIbI.

10. ITo kakoii cxeme codpano reaeparopHoe PY? KakoBbl ee mpenmymiecTBa U HEJOCTATKH?

11. Ilepeuncnure BUABI peseiiHOMN 3aIUTHI, UCIIOIb3yEMbIE HA OOBEKTE.

12. Tlo xkakOoMy IPUHIUITY pacTpeaeIeHbl AIeKTporpueMHnkn 6-10 kB mexay
BBICOKOBOJIBTHBIMU cOOpKaMu?

13. Kak pa3memnieHsl CBEeTHIIBHUKH OOIIET0 U JIOKAJTbHOTO OCBEIICHHUS Ha KOTEITbHOM
yuactke? Kakue npeycMoTpeHsl criocoObl 00CTyKMBaHUs?

14. CxosbKO akKyMYJIATOPHBIX OaTapei mpeaycMOTPEHO Ha IeKTpocTaHuu? [l Kakux

15. Yto coboit mpeacTaBisieT 0011e CTAHIIMOHHAS KAJBKYJSAIUS ce0e CTOUMOCTH?

16. Kakue Ha 00BEKTE peanu3ytoTcss MEpONIPUATHS [0 SHEProcOepeKEeHUIO?

17. KakoBa cTpyKTypa 31€eKTpOCcaykObl CTaHIIUN?

18. Yto BXOIWT B OOIIECTAHIIMOHHYIO HATPY3Ky?

19. Kakue cioco0sl npokiajky kabenel UCToNb30BaHbl Ha pa3inyHbIX oTMeTkax? Ha
BEPTUKAIBHBIX yIaCTKaX?

20. Kakwue npeaycMOTpeHbl criocoObl OTrpaHUYEHHs TOKOB KOPOTKOTO 3aMbIKaHUS Ha
o0BekTe?

21. Yemy paBHa HOPMHPOBAHHAs OCBEIIEHHOCTh B MAIIMHHOM 3ajie? Ha rmaBHOM muTe
yrnpasieHus? B korenpHOM yyacTke?

22. Kak (cXeMHO U KOHCTPYKTHBHO) BBIIIOJIHEHO IMUTaHHUE HJIEKTPONPUEMHHUKOB KpaHa
OTKPBITOTO CKJIaJ1a yris?

4. Obvexm npakxmuxu - 20po0cKue neKmpuveckKue cemu

1. Kakue 13 3qaHul HA TEPPUTOPUM MUKPOpPAHOHA OTHOCATCS K MEPBOW KaTEerOpHH MO
HAJIeKHOCTH JIEKTPOCHAOKECHHUSI?

2. Kakue o6miecTBeHHBIC 31aHUS PACTIONOKEHBI HA TEPPUTOPUH MUKPOpaioHa?

3. Kakyro konpurypamuio nmeer cetsb 6-10 kB?

4. OxapakTepu3yuTe KIMMAaTHIYECKUE YCIOBUS MECTHOCTH.



5. Uro coboit npeactarisaior PY 6-10 kB kBapTranbHbIX TpaHCcHOPMATOPHBIX MOACTAHITHI?
BPVY? Kakue annapaTsl B HUX pacrojoKeHbl?

6. Kakue criocoObl IpoKIJIaKku KaOesIel UCIOIb3YI0TCS Ha TEPPUTOPUN MUKpOpaiioHa?

7. Kakas opraHuzanusi OCYILECTBJISIET CHATHUE IIOKa3aHUN KBapTUPHBIX CUETYHUKOB
AIEKTPOIHEPTHH Ha O0BEKTE?

8. Kakue u3 00bEKTOB Ha TEPPUTOPUU MUKpOpaiioHa JOKHBI MMETh TPETUH aBTOHOMHBIN
VMCTOYHMK NUTAHUA?

9. Uemy paBHa HOPMHpPOBAaHHAs OCBEILEHHOCTb IS MPOE3)KEH dYacTh JOpOr BHYTpPHU
MuKpopaiona? [y nemexoaHbIX JOPOKeK?

10. Kakast opranuzanmsi 0OCITy)XKHUBaeT dJIEKTPUUYSCKUE CeTH HampspkeHueM Boime 1kB? Jlo 1
kB?

11.0xapakTepu3yiiTe KOHCTPYKTUBHOE UCIIOJHEHNE CBETUIILHUKOB

YJINYHOT'O OCBEILEHUS.

12. Kakue cpencrBa 3aliuThl OT NepeHanpspkeHuid ucnonb3yrored Ha LIPIT? Ha TII (nmpu
HaJMYMH YaCTHOM 3aCTPOMKHU U BO3YIIHBIX JIUHUN)?

13. JlaiiTe XapakTEepUCTUKYy METOJAM U CpPEACTBAM PEryJIupOBaHUs HANpPsHKEHUS,

UCIIOJIb3YEMBIM Ha OOBEKTE.
14. OxapakrepusyiiTe TpaQUKd HArpy3oK OKHJIbIX 3JaHMA M OOIIECTBEHHBIX 3JaHMIA,
PacHOI0KEHHBIX Ha TEPPUTOPUU MUKPOpPAHOHa.



IMPHUJIOKEHMUE I11

POPMA TUTYJIBHOI'O JIMCTA OTHETA
O MPOU3BOJICTBEHHOM ITPAKTHUKE

MMHUCTEPCTBO HAVKH U BBICIIIET'O POCCUIMCKOM ®EJEPALIMNA

OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJUKETHOE YUPEXIEHUWE BBICIHEI'O
[TPO®ECCUOHAJILHOT'O OBPA30BAHMSA «MATHUTOI' OPCKUI TOCYJIAPCTBEHHBIN
TEXHUYECKUN YHUBEPCUTET um. I'. I. HOCOBA»

I/IHCTI/ITYT OHEPIr€TUKU U ABTOMATU3UPOBAHHBIX
CUCTEM
Kadenpa srnexTpocHab)keHUs TPOMBIIIICHHBIX
CUCTEM

OTYET
Ilo yuyeOHoOI1 npakTHKe

Crynenra IpyHIbl

¢a]l1ufluﬂ, ums, omdecmeo

BpeMH MMPOXOKACHUA ITPAKTUKHU C 110
Mecto MMPOXOKACHUA IMTPAKTUKH

CryneHr: / /

Tloamnuce nara pacumppoBka

PYKOBOI[I/ITCJ'IB IMPAKTHUKU OT MMPCAIIPUATUSA:

JOJDKHOCTH

Ioamuce Jata neyaThb pacudpoBKa

PYKOBOI[I/ITCJ'IB IMPAKTHUKU OT YHUBCPCUTECTA!

JOJDKHOCTH

TToamnuce Jara rneyarb pacmmppoBka

Otuer AONYIICH K 3allIUTC

nara

Ortyer 3aIuIlex C OLIEHKOM
Jarta OLICHKa

Marnutoropck 2020 r.



IMPHUJIO’KEHHUE I12
®OPMA JTHEBHHMKA ITPOU3BOJCBEHHOMN NPAKTUKH
MUHHUCTEPCTBO HAVKHU U BBICILIEI'O OBPA3OBAHUS POCCUCKOIM ®EJIEPAIIN

OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJUKETHOE YUPEXIEHUWE BBICIIEI'O
[TPO®ECCHUOHAJILHOT'O OBPA30BAHMSA «MATHUTOI' OPCKUI TOCYJIAPCTBEHHBIN
TEXHUYECKUN YHUBEPCUTET um. I'. I. HOCOBA»

I/IHCTI/ITYT OHEPIr€TUKU U ABTOMATU3UPOBAHHBIX
CUCTEM
Kadenpa rnexTpocHab)keHUs TPOMBIIIICHHBIX
CUCTEM

JHEBHUK
y4eOHOH NPAKTHKH

Crynenra IpYIIIBI

quumu}z, ums, omvyecmeo

Bpewms npoxoxaeHust MpakTUKU

Mecto IMPOXOKACHUSA MMPAKTUKH

PykoBoauTenb NpakTUKKA OT MPEIITPUATHUSA:

[()5(6] JIOJDKHOCTH (TIe4aTh)

nata MOATHUCH nevyarhb

Marnutoropck 20 .



Conep:kaHue NpakTHKH

[ara

Coneprxanne paboThI

[Ipumeyanue

IHoanuces pykoBoauTE ISl MPAKTUKHU OT NPEANIPUATHS




7. MPUMEP OTYETA 110 YYEEHOU INPAKTUKE

MMHUCTEPCTBO HAVKH U BBICIIET'O POCCUMCKOM ®EJEPALIMN

OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJUKETHOE YUPEXIEHUWE BBICIHEI'O
[TPO®ECCUOHAJILHOT'O OBPA30BAHMSA «MATHUTOI' OPCKUI TOCYJIAPCTBEHHBIN
TEXHUYECKUN YHUBEPCUTET um. I'. I. HOCOBA»

I/IHCTI/ITYT OHEPI€TUKU U ABTOMATU3UPOBAHHBIX
CUCTEM
Kadenpa rnexTpocHab) eHUs TPOMBINIICHHBIX
CUCTEM

OTYET
Ilo yueOHoOI1 npakTHKe

Crynenta MBanoBa Cepres [lerpoBuya rpymmsi: ADmn-18-2
(i)a}l'lufluﬂ, ums, omdecmeo

Bpems npoxoxaenus npaktuku ¢ 9.02.2019 no 25.06.2019
MecTo IpOXO0KIACHUS TPAKTUKA
AO «'OPDJIEKTPOCETb»

CryneHr: /|  Wsanos C.IT./

Tloamnuce nara pacumppoBka

PYKOBOI[I/ITCJ'IL IMPAKTHUKU OT MPCATIPUATUSA:

JTOJDKHOCTh

/ /

IToanucs jaTa rneyaThb pacumppoBka

PykoBoauTenb NpakTUKUA OT YHUBEPCUTETA:
JOJDKHOCTH
/ /

Iloanucs jaTa rneyaThb pacumppoBka

OTyeT IOMyIIEeH K 3aluTe
Jara
Ortuer 3auunieH C OLIEHKOM
Jlata OIICHKa

Maruuroropck 2020r.



1THEBHUK ITPOXOXKJIEHWUSA YYEBHOM MPAKTUKHA

Crynenra 1 kypca Hanpasienus 13.03.02 "OnexTposHepreTika u 3JeKTpOoTEXHUKA"
Mecto npoxoxaenus npaktuku: kadenpa ST PI'BOY BIIO "MI'TY"
Cpoxu npoxoxaeHus npaktuku: ¢ .09.02.2029r. nmo 25.06.2019 1.

Jara Coneprxanue npoeIaHHON paboThI [Ipumeuanue
18.04.20 VY4eOHast IpakTHKa Ha [MOACTaHIUU ®oT0, BUJIEO U ayIUO
19 Ne99 AO "T'opanekTpoceTs' T. MaTepHabl

MaruuToropck
16.05.20 VY4eOHas IpakTHKa Ha [MOACTaHIUU ®oT0, BUJIEO U Ay MO
19 Ne48 AO "T'opanekTpoceTs' T. MaTepHuabl
MaruauToropck
11.06.20 VYyeOHasi IpakTHKa Ha [MOICTaHIUU ®doTo, BUJIEO U ayIUO
19 Ne49 AO "T'opanexTpoceTs' T. MaTepUabl
Marnurtoropck
17.06.20 YyeOHas IpakTUKa Ha MOACTAHITUN ®oT0, BUJICO U YN0
19 Ne98 AO "T'opanexTpoceTs' T. MaTepUabl
MarauTtoropck
17.06.20 Odopminenue otyera o yueOHoM Otyer no npojieaHHOM
19 - MIPaKTHUKE pabore
25.06.2019

[Ipaktukant: Banos C. II.
PykoBoauTens npakTUKH OT NPEANIPUATUS

Otuer no y4eOHOI-03HAaKOMUTENBHON MPAKTUKE COCTAaBISIETCS HAa OCHOBE MAaTepHalloB,
coOpaHHBIX MOCJIE KaXKI0M 3KCKYpCUHU Ha MOJICTaHIMI0. B oTueT MokHO npunaratsh ¢potorpaduu
000pYyJIOBaHUS M CXEMBbI [TOJICTAHIINY.
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2CXEMA MATHUTOI'OPCKOI'O QHEPI'OY3JIA

OAO «MMK» siBasieTcst KpynmHOM CETeBOM opraHu3aluend, OTBeYarmie 3a
AIEKTPOCHAOX)eHNEe MarHuTOropcKoOro dHepreTHIeckoro ysna. Yepes cetu MDY
OCYIIECTBIISIETCS DIEKTPOCHAOKEHNE KOMMYHAIBHOTO XO34KMCTBA, MPEANPUITHI
ropojia ¥ TpaH3uTHeIX otpeduresneit. OAO «MMK», kak KpynHbIiA TOTPEOUTEND
U ceTeBas KOMIAHUS MPEACTaBWII IPOEKT mporpammbl «Cxema pa3BUTHUS
MarsuToropckoro 3HepreTudeckoro ysia Ha nepuog 2007-2012 rr», KOTOpbIid
pa3paboTaH Ha OCHOBAaHWU JOJITOCPOYHOW WHBECTHIIMOHHOW MPOTPAMMBI
pa3Butust OAO «MMK» Ha nepuog o 2015 r. «I'eHepanpHOro IiaHa pa3BUTHA
3JIEKTPOAHEPreTUKH T. Marautoropcka a0 2013 r., 3adBOK TpaH3UTHBIX
noTpebuteneil. B mporpamme yureHo yBennueHue sJeKkTpornorpedienus Ha 350
MBT, BBeneHue renepupyronux MmomHocre 140 MBT u mpoBeieHre KoMIuiekca
HEOOXOJUMBIX  MEpoIpHusATHM 1o  oOecnedyeHuto  OecnepeOoWHOTO U
KayeCTBEHHOIO AJIEKTPOCHAOKEHHUS.




B npoekTe npeacTaBieHO COCTOSIHME 3JEKTpocHa0keHuss MDY, BbINOIHEH
aHaIM3 W TPOTHO3 M3MEHEHMsI JJIEKTPUYECKUX Harpy3oK, I'€HEPHPYIOLIUX
UCTOYHUKOB, 0OajJaHCOB  MOIIHOCTHM, CBfI3aHHBIX C  BBOJOM  HOBBIX
TEXHOJIOTHYECKHUX LIEXOB U arperaroB (KOMIUIEKC TOJICTOAUCTOBOro crana «5000»
ropsiuev IpoKaTKH, KOMIUIEKC cTraHa «2000» XOJIOOHOM IPOKATKH, KOMILIEKC
BHerneuHor oOpabotku cramu KKL, OCIIL u ap. u yBenuueHueM BbIPaOOTKH
COOCTBEHHOM 3EKTPOIHEPIHH.

Ha puc. npuBeaena ctpykrypHas cxema MDYV ¢ ykazaHHeM BCeX y3J0BBIX U
TJIABHBIX MTOHU3UTEIBHBIX MOJICTAHINN, COOCTBEHHBIX AJIEKTPOCTAHIIUN U JIMHUN
anexTponepenaun HampsokeHueM 500 (kpacubiii 1Bet), 220 (posossrif), 110
(cunwmit) u 35 kB (KenToIit 1IBET).

Heob6xonumo OTMETUTb, 4TO MarauToropckuii SHEProy3ell
XapaKTEPHU3yeTCs] 3HAUUTEIbHON BBIPAOOTKON 3JIEKTPUUYECKON MOITHOCTH 32 CUET
MECTHBIX JJIEKTPOCTAHIMK, K KOTophiM oTHocsaTcsa TOIl, 1IDC, TIBOC-1,2
(mapoBo3ayXoayBHas 3yekTpocTaHius, Onoku Nel u Ne2), razomopirHeBas
anexktpoctanuus ['TIDC, maporypOMHHBIE YCTAaHOBKHM HEOOJBIION MOIIHOCTH
napocuwioBoro 1exa u Ha MuHH-TOL[ KXII OAO «MMK». Cymmapnas
ycTaHoBjeHHast MoiHoCTh Ha 01.01.2007 r. cocraBmnsna 628 MBT.

Buemnumu nutarommmu - neHtpamu - y3na - gsisitores  [1C/220/110
Cwmenogsckas, [IC 500/220 Marautoropckas u I1C 220/110 kB Ne90. OcHoBHBIMU
nuratonumu JIDII asnsrorcs BJI 500 kB Tpounkas ['POC — Marauroropcekas
(187 km), Hpuxkmunckas I'POC— Maruuroropckas (221 kM), beketoBo-
Cwmenosckast (272 kM) u a8e BJI 220 kB Tpounkas ['POC — I1C Ne 90 (177 xkm).

[IC Cwmenockasa u IIC Ne90 wucnonb3yroTcs uisi meperadyd MOITHOCTH B
bamkupckyro sneprocucremy no BJI 220 kB Cmenosckas — Upemens, o BJI
110 u 220 kB Cmenosckas — benopernk, a tTakxe no auausaMm 110 kB ot IIC Ne90
B paiton Cubasi.

[lokpbiTHEe  DJIEKTPUYECKUX  HArpy30K  MOTpeOuTenedl  sHeproysnia
ocymiecTBisieTcss oT mectu moactanuii 220 kB: I1C 220/110 kBNe30 (2x250
MB.A), I1C 220/110 kB Ne60 (2x250 MB.A), I1C 220/110kB Ne77(2x200MB.A),
[1C 220./110 kB Ne90 (2x250 MB.A), TIC 220/35 kB Ned4 (3x160/250 MB.A),u
[1C 220/10 kB Ne86 (2x63 MB.A, 2x100 MB.A). Yka3zanusie nojacranuuu 220
kB 1o paguanbHbIM = JBYXUENHBIM JIMHUSAM npucoenuustorces k  [IC
Maruautoropckas u CmenoBckas, 3a uckimoueHueM IIC 220 kB Ne4, kortopas
npucoeauHera K muHaM 220 kB [1C Ne77 no ayxuennoi aunuu 220 kB.

[uaer 110 kB moxpcranmuii 220 kB 1 mmaer TOL u [IDC o0benuHEHBI
KoJiblieBOM ceThio 110 kB, koTopast B H.B. paboTaeT B pa30MKHYTOM PEKHUME.

TOLl — omHa u3 Tpex KpynHbIX anekTpuyeckux crtaHuuii OAO «MMKy,
KOTOpasi 00ecrevnBaeT TEIIoM F0KHYIO 4acTh TOPOJa M 4acTh [IEXOB KOMOMHATA.
DNEeKTPOCTAHLMS BBLAAET 3JIEKTPOIHEPTUIO B 3AMKHYTBIE PaCHpEACIIUTEIbHbIE
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cetu 110 kB, oGecrieunBaeT 3IEKTPOIHEPTUEH YACTh TOPOJCKOTO XO3SMCTBA HA
HaIpspKeHUH, paBHOM 35 kB u moTtpebureneit kombuHata Ha HanpsbkeHud 110
kB u 10 kB. DnekrpocraHius HMeeT HEOJOYHYIO TEIUIOBYIO CXeMy H
KOMOMHHUPOBAHHYIO ITIaBHYIO AJEKTPUUYECKYIO CXEMY.

XapakTep CYIIECTBYIOIIEH CXEeMbl OOYCJIOBIEH IOCIEI0BATEIbHOCTHIO
CTPOUTEIBCTBA 3JIEKTPOCTAHIIMM B TpU odepeau. TOLl pacmosaraer MmIeCTbO
CUHXPOHHBIMM TE€HEPATOpPaMH, CyMMapHOW MOIIHOCTBIO 330 MBT, mecTsro
TpaHchOpMaTOpaMu U BOCEMBIO SHEPreTHUeCKUMU KoTiaamu. CBs3b ¢ ceTsimu 110
kB ocymiectBisieTcss yepe3 6 MOBBICUTENBHBIX TpaHC(hopmMaTopoB. B mokpsiTun
MUKOBBIX 3UMHUX HArpy30K y4acTBYIOT 2 BojaorpeitHbix kotna. TOLl paboraer Ha
IIPUPOJHOM ra3e U SHEPTETHUUECKOM YTIIE.

TOIl mo 110 kB BXOIUT B KOJIBIIEBYIO CE€Th, 00PA30BAHHYIO MOACTAHIIUSIMU
Ne 77, 90, 63 u codctBernno TOLI. Ot pacnpenenutenbHoro ycrpoiicta 35 kB B
OCHOBHOM NHUTAIOTCA MOTPEOUTENN TOPOACKOTO XO3siicTBa: mojactaHuus Ne 45-
korpoBelid 1ex Ne3 3A0 «Ilpodputy», moacranumu Ne 89, 44, 49- roponckoe
xo3gicTtBO M moxctaHmusa Ne 42- taroBas moxctanmusa Ha OAO «MMKy.
Harpyskoit 10,5 kB sBisioTcs coOcTBeHHBIE HYXIbl, moacTaHuus Ne 75 u
YaCTUYHO ropojackoe xo3siictBo. Harpyskou PY 110 kB saBmserca AIIK
aJIeKTpoCTaeiaBuiibHoro mexa, cran «5000» u narpyska MPK (IIC-81). B
HOPMAJIBHOM PEXUME OCYIIECTBIISICTCS Bblaya JIEKTposHepruu ¢ muH TOL B
CTOpOHY noacTaHuuu Ne 77.

O6opynoBaHne TYpOMHHOIO ydYacTKa MpEJIHA3HAYCHO IS BHIPAOOTKH M
OTITyCKa DJIEKTPUYECKON M TETIOBOM IHEPTUil BHEUTHUM MOTPEOUTENSIM (SKUIIbIC
palioHbl TopoJa M Iexa KoMmOuHarta). BbpipaboTka >3JIE€KTpUYECKOM SHEpruu
OCYILECTBISIETCS B TypOOTreHeparopax, KOTOpPbIE OTHOCSATCSA K OCHOBHOMY
SHEpPreTuYeckoMy obopynoBanuto. K  BcmomorarenbHOMY —000pYI0BaHUIO
OTHOCSITCSI: KOHJICHCATHBIC, CJIMBHBIC, MHUTATEIbHBIC, MACISHbIE W MPOYUE
HAcoChl, OOMJEpHBIE YCTAHOBKH, MAaCJSHOE XO3SHUCTBO, pPETrCHEPATUBHBIC
NOJIOrpeBaTelly, Aea’paTopsl U JIp.

['maBHast anextpuueckas cxema [[OC — koMOMHHMpOBaHHASA, COJEPKUT
HEOJOUHYI0 M OJIOUHYIO 4YacTH. bjodHas 9acTh cXeMbl BKJIIOYAET JBa OJOKa
(renepatop Ne3 — tpancopmarop Ne5S u renepatop Ne§ — tparchopmarop Neb),
npucoenuHeHHbix kK mmHaM 110 kB. OPY 110 kB coGpaHo mo cxeme ¢ aByms
pabounMu U OOXOJHOM CHUCTEMaMH IIIMH, 00e pabdouyue CUCTEeMbl IIIHH
CEKIIMOHUPOBaHbI BBIKIOUaTeNsIMU. [ 'eHeparopHoe PY nHanpsokenuem 10 xB
COCTOUT U3 YETHIPEX CEKUMM, CBSI3aHHBIX CEKIMOHHBIMU pEaKkTopaMu, |
TpaHC(PEPTHOM CUCTEMBI IIIMH, HOPMAJILHO HE HAXOSAIIEHCS 10T HAIIPSHKEHUEM.

C mmu IPY 3amuranel noxacranmuu  NeNe 3, 20, 20a, 70, 27
(KOKCOXHMHYECKOE ITPOU3BOJICTBO), 34, 93, 7, 2 (moMeHHBIH 11eX), 11 (00KUMHOM
1E€X, B HACTOAIIEE BpeMsl — L€X OTAEJIKM JUTOM 3aroToBku), 71, 81, 43 (uex
u3okHUI), Sa (HoBasi OeperoBasi HacocHas Nela), 78 (HacocHas TmepBOTO
nogbema Nel7), 79 (macocnas No20), 50, (MapT€HOBCKMU 1I€X, HBIHE -
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AIIEKTPOCTANICTUIAaBUIBHBIA 11eX), 8 (MapTeH u (acoHHOIUTEHHbIN 1ex), 10
(ropojackoe xo3sicTBO JieBoro 6epera), a Takke KPY-10,5 kB (¢.135, ¢.111), c
KOTOPOTO 3alUTaHbl <JIMUCIIETUYEpPCKas TMOACTAHIUS IeXa yiaaBiauBaHus Ne2,
terioBast HacocHas [ICLI, ¢exanvHas HacocHas; kpome Toro, ot I'PY mo ¢.123
nutaercs [V cexuus m./ct. 26 (c.H. [IBOC-2) u oTXOAT pe3epBHBIE BBOJa Ha
n./ct. 31p (JIILI-10), 29 u 296 (KKIJ), 36 (orHeymopHOE MpOU3BOCTBO).

[IBOC cxemMHO M TexHOJOrMuYecku naenurcss Ha aBa Onoka (IIBOC-1 u
[IB2C-2), 1IBOC-2, B cBOI0O ouepeap, MoApa3aeicHa Mo MnapaMeTpaMm mnapa Ha
OJIOKU CpeHero M BBICOKOTO AaBieHus. OyHkuuu reneparopuoro PY TIBOC-2
BBINIOJIHAET noAcTaHus Ne25, koTopass uMeeT ceKUMH HanpsbkenueM 6 kB u 10
kB, cBsa3annbie uepe3 TpaHcopmaTopbl NeNe 8 9 u 16. K I cexuuu 6 kB
moakiarouen TI-1, k I cekmum 10 kB — TI-2. TI'-3 m TI'-4 BeImaroT
anekTposHepruto Ha muHbl 10 kB m./ct. 87 ($.87-25, $.87-54). C mmn 10 B
m./ct. 25 muraercs KPY 10,5 kB, ¢ koToporo orxoast kaOenbHbIE JUHUM Ha
nogctaniuu NeNe 4a OCIIL, 70, 34, 93, 2. C LDC m./ct. 25 cBsa3aHa
ka0enpHbIMU JUHUSAMU 110 P.25-01, $.25-06, $.25-07. C PY-6 kB nurtaercs mo
JBYM pabo4uM W TPEM PE3epPBHBIM BBOJAaM I1./CT. 26 (COOCTBEHHbBIE HYXKIbI),
KpoMe Toro, ¢ 3toro PY 3amutanbl cOopku koTiioB Ne5 u Ne6 (610K cpeaHero
naBiieHus), m./ct. 78 u 79.

PY nmoncranmum Ne26 mmMeeT deTslpe CEKIMU, IEPBasi U BTOPasi HOPMaIbHO
3anmuTaHbl OT M./CT. 25 ($.25-17 u $.25-21) 1 uMerOT pe3epBHBIN BBOJ C 3TOM ke
noAcTaniuu 1o §.25-13 depe3 aBa BeIKIOUarens Ha obOe cexumu. III cexmms
HOpPMAaJIbHO mHUTaeTcs uepe3 Tpanchopmarop Nel2, ¢.26-66 ot m./ct. 87, VII
cekuust, ¢.87-62, ot 3TOTO *KE TpaHchopMaTopa Yepe3 BUIKY U3 pa3beIuHUTEICH
nuTaeTcss coopka kotia NeS B/m; pe3epBHBIN BBOJA MPEAYCMOTPEH OT IL./CT. 25,
$.26-60 (25-19). IV cekuus mo HopMmanbHOW cxeme 3amutaHa ot L[DC, ¢.123
yepe3 tpaHchopmaTop Nel(O, oT sToro ke TpaHcopmaTopa muTaeTcsi cOOpka
kotia Ne6 B/m; pesepBHBIE BBOA — ¢.25-20 (26-59). CoOopka komima Ne7 B/n
nutaercs no A8yM BBojaam oT Il u IV ceknuit. C.H. 6Ji0Ka cpeTHETO NaBJICHUS U
YacTh MUTATEJbHBIX HACOCOB B/l MUTAIOTCS HEMOCPEJACTBEHHO C IIUH M./CT. 26.
Tpancpopmaropsl coocTBeHHbIX HYX1 6/0,4 kB (NeNe 1-7, 14) nuTarores ¢ muH
n./ct. 26. [lomumo c.H., ¢ MH 1./CT. 26 nuTaroTcst HacocHass Ne25 (.26-29 u
¢.26-30), arperatsl HacocHOM Ne2 BTOporo nojabemMa (1./ct. 6, 6€3 COOpPHBIX IIHH)
n HacocHoir Ne6, PY-6 kB moxcranmum 93 momenHoro 1exa. CeKIIMOHHBIC
BBIKJTIOUATEITM HOPMAJIbHO OTKITFOUCHBI.

[Moacranmust Ne 87 BwIMONHSET (PYHKIIMU TOBBICUTEIBHOW IOJCTAHIIUU
I[IBOC-2 u cBs3ana Ha HanpspbkeHud 110 kB ogHol nuHMen — ¢ noacranuueit No
30 u omuoit smunmeirt — c IDC. OPY-110 kB cobGpaHo 1o cxeme MOCTHKA,
BBIKJTIOUATEIh B MOCTUKE HOpMaJbHO BKJIO4EeH. PY-10,5 kB cocrout u3 BochMu
CEKIM, OCHOBHBIC YETBHIPE M3 KOTOPBIX MOJKIIOUYECHBI HEMOCPEICTBEHHO K
tpancopmaropam Nel u Ne2 80000 xB-A, ocranbHble YeThIpe MOAKIIOUEHBI K
OCHOBHBIM ceklusiM uepe3 peaktopbl. TT-3 u TI'-4 monkmrouenst ko II u III
HEPEAKTUPOBAHHBIM CEKIUSIM COOTBETCTBEHHO. C V (peakTUpPOBAHHOW) CEKIIMHU
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OTXOJMUT TpeTud BBOJX Ha moAcTaHuuio Ne 5a. C oCTalbHBIX PEaKTUPOBAHHBIX
CeKUMH oTXOomdaT JuHUM Ha mnoactanumu Ne 71, 79, 4a, 4r u na JICII mexa
W3JI0KHHUII.

[Totpebutenn  OAO «MMK»  mpeacraBieHbl  MPEUMYIIECTBEHHO
NOTPEOUTENSIMU C PE3KONEPEMEHHON HArpy3Koi, YTO ONPENEIHIIO CXEMY HX
anekTpocHaOxkenusi. CymecTByromas —pacnpenenutenbhas ceth 110 kB
KOMOHMHATa SIBISICTCS pajHalibHOM ¢ mpucoeanHenueM mnojctaniuii 110 kB mo
cxeMe «riayookoro Beogay ot I1C 220 kB.

OcHoBHOUM mnpobsniemolt MDY  sBISIOTCS BBICOKME YPOBHU KOPOTKOTO
3aMblKaHUsl Tpu 3aMkKHyTOM cetn 110 kB, mocruraromme (st HEKOTOPBIX
MOJICTAHIIMA TPEBBIIAIOIINE) JIONYCTUMbIE 3HAYEHUS TOKOB OTKIIOYCHUS
BBIKJIIOUaTeeil. ITO OOYyCIOBIECHO BBICOKOW KOHIICHTpAllMEd HCTOYHHKOB
NUTaHus , 00beauHEeHHBIX ceThio 110,220 kB HeOOoNbIION MPOTSKEHHOCTH, a
TaKK€ BBICOKOW KOHIIEHTpalMeld CHHXPOHHOM Harpy3ku mnotrpeouteneit OAO
«MMK».

B 2008 r. MakcuMyMm »dJIEKTpUYECKOM Harpy3sku MOV B rpaHunax
NEATeIbHOCTH  HeprocObiToBOoM  opranuzanuu OO0  «Maruuroropckas
DHEPreTUYecKass KOMIIAHUS», COBMEIICHHBIA € MakCUMyMoM YenssOMHCKOMN
sHeprocucTemsbl, coctaBui 1150 MBT, 4TO CpaBHUMO ¢ MAaKCUMyMOM HAarpy3ku
HEOOJIBIION YHEPrOCUCTEMBI. BemnunHy crpoca Ha JIEKTPUUYECKYI0 MOIIHOCTH B
sHeproysie ompenenier OAO «MMKy». Honas OAO «MMK» B Makcumyme
ANEKTpUYECKO Harpy3ku osHeproy3na B 2008 r. cocraBuna 80%, dro
cootBeTcTBYET 920 MBT.

Muposoi skoHOMHuecknid Kpuzuc 2008 —2009 rr. okaszay CylIeCTBEHHOE
BIMSHUE Ha paboTy Kak caMoro TMPOM3BOJCTBA, TaK W CHUCTEM €ro
sHeprooOecrneyeHus. Tak, npu aHanu3e rpadukoB Harpy3ku 3a 2008 1. ObLIM
BBISIBJICHBI JIOBOJIBHO CYIIECTBEHHBIE KOJICOaHHsI TPOMBIIIIEHHONW HAarpy3KHu:

— 10 Tmepuoja KpHU3uca DJIEKTpUYECKass Harpy3ka MoTpeOuTenei
MarHuToropckoro 3HepreTuueckoro ysina cocraswia 1025 MBT, B T.4. Harpy3ka
OAO «MMK» - 855 MBT, Harpy3ka r. Marautoropcka — 125 MBT;

— Ha HayaJio Mepuojia Kpusnca (OKTIO0pb-1eKadph) dJEKTpUUecKas Harpyska
notpeduteneit cocrabmwia 750 MBT (mpouzonuio ee cHmxenue Ha 30%), B T.4.
Harpyzka OAO «MMK» — 550 MBT (cumxenne Ha 40%), r. Marauroropcka —
165 MBT;

— B ycTaHoBHMBIIMIcA mnepuon (mapr-anpenb 2009 r1.) Harpyska
notpebuteneit MOV cocrasmsier 900 MBT, B T.4. Harpy3ka OAO «MMK» — 660
MBT (mpou3omien NpupocT HArpy3KU MO CPaBHEHUIO C OCeHblo Ha 17%) u r.
Marunurtoropcka — 165 MBT.

[IpoBeneHHOE HCCIIEIOBAaHUE PEXUMOB PabOTHI dJIEKTpUUeckux ceted 220
kB MDYV B mepuoa kpusuca BBISIBUJIO, YTO TpaduK SIEKTPUUECKUX HArpy30K
OAO «MMK» nosHOCTBIO HOBTOPSIET 3arpy3Ky MPOU3BOJCTB MO BBIMYCKAaEMOM
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MPOIYKIIUU. DIEKTPUIECKAs HArpy3Ka KOMMYHAIBbHO-OBITOBBIX MMOTpPEOUTENEH T.
Marunutoropcka B 2008 r. cocraBuna 160 MBt, uto coorBerctByer 16% oOT
CyMMapHOM MOTPEeOHOCTH B 3JIEKTpUUECKOW MomHOoCcTH MDY, u B mnepuoa
KpHU3Hca HUKaKUM 00pa3oM He U3MEHUJIACH.

B 2008 roay snekrpocranuusimu OAO «MMK» Bwipadotano 5518 muiH.
kBTx4. anextposneprunu. Takas cyliecTBEHHas BEJIMYMHA CBSI3aHA C TEM, YTO B
MOCJIEHUE TOAbl B YCIOBUAX POCTA 3JEKTPUUYECKUX HATPY30K SJIEKTPOCTAHLIUHU
OAO «MMK» paboTaroT ¢ meperpy3oM C IEIbI0 YBEIMYCHHS COOCTBEHHOM
BBIPDAOOTKM W CHIDKEHMSI 3aTpAaT Ha MOKYINKY O3JEKTPO3HEPIMH Ha pPBIHKE
AIIEKTPOIHEPTUH.

B IIepruoa Kpu3uca CUuTyaluusa M3MCHUIIACh. BJICKTpOCTaHHI/IHMI/I OHCProysia
IMOKPBIBAJIOCH!:

— 1o nepuoja kpusuca — 560 MBT, unu 45% narpysku y3na (ot 1025 MBT);

— Ha HavaJjo nepuojaa kpusuca — 530 MBT, wiu 66% narpysku y3na (ot 750
MBr);

— B ycTaHoBuBIIMCS niepuos — 620 MBT, unu 66% narpysku y3na (ot 900
MBT).

B cBa3u ¢ HeOONBIIMM CHAJAOM HAarpy3ok B IEPUOJ KpHU3KCAa YPOBHU
HaIpsDKEHUST HAa TOJIOBHBIX MOACTAHHIMAX M dieKTpocTaHmusax OAO «MMK»
BBIDOCIIM TIO YypoBHIO HampspkeHuss 220 kB ngo 246-252 kB, mo ypoBHIO
HanpspkeHust 110 kB mo 117-120 kB. Tem He MmeHee, ¢dakTHUeCKHUE YpPOBHHU
HANpsDKEHUS HE TPEBBIIAIM MakcuMaibHoe pabouee HampspkeHue no ['OCT

721-77.

[Ipu ananu3e HOaHHBIX MO rpadukaM HArpy3Kd aBTOTpaHCGHOPMATOPOB
rojioBHbIx moxactaniui (IIC) 220/110 xB Oblium  BBISBICGHBI  CIEAYIOIINE
0cobeHHOCTH paboThl 3nekTpuyeckux ceteil 110 kB MOV:

— 10 Tepuoja Kpu3Wca B HOPMAJIbHOM  pEeXUME  3arpyska
aBroTpancopmaropo 220/110 kB na IIC NeNe 30,60,77,90 maxomunach B
nuanasone 20-35% oT HOMHHAJIBFHON MOIIIHOCTH,

— B MEpHOJl  KpuW3uca B  HOPMaJIbHOM  pEXUME  3arpyska
aBroTpancopmaropo 220/110 kB na IIC NeNe 30,60,90 nHaxomunace B
nuana3one 25-35% oT HoMHHaJIbHOM MOIIHOCTH, a Ha nmoactadniuu Ne77 — 3% ot
HOMMHAJIbHOM MOILIHOCTH;

— B YCTaHOBUBIIMICS Tepuoa — 3arpy3ka aBrorpanchopmatopoB [1C NeNe
30,60,90 cocraBisger 30-45% ot HOMUHAIILHOM MomHOcTH, a IIC Ne77 — 15% ot
HOMMHAJIBbHOW MOIIIHOCTH.

Onekrpudeckue cetd 110 kB u Bbllle 1o pe3ynbraram aHaiau3a peKMMOB B
3UMHUA MakcuMyM 2008 T. XapakTepu3yIOTCS HaJIUYHEM CYLIECTBEHHOTO
pesepBa 1o 3arpy3ke aBtoTpaHcdopmaropoB IIC 220/110 kB u nurarommx
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muauii 110-220 kB. DTta cutyamusi coxpansieTcss U npu paboTe ¢ MPOEKTHOU
MPOU3BOAUTENILHOCTHIO.

[Tocnennue roasl Xapakrepusyrotcs aia MOV pacmmpenuem ceteid 110 kB,
KOTOpPOE CBSI3aHO C BBOJOM HOBBIX motpeduteneit. Tak, B 2009 r.BBeieH B CTpOil
KOMILIEKC JIncTonpokaTHOro mexa Ne9 (cran «5000» ropsiueit nmpokatku) u [1C
110/10 kB Nel6 ¢ nByms tpancopmaropamu mo 63 MB.A, pacmmpenue
CTaJICIIaBUJIBHOTO MPOW3BOJCTBA 3a CYET BBOJIa MAIIUHBI HETPEPHIBHOTO JIUThS
3aroToBOK Ne6 KMCIOPOAHO-KOHBEPTEPHOTO 11€Xa C ANEKTPUUECKON HArpy3koit 45
MBT, neun-koBimia Ne4 B 3JeKTpOCTaNEIIaBUIIBHOM IIeXe ¢ Harpy3koiu 25 MBT.
DNEKTPUYECKUE HATPY3KH PEKOHCTPYUPYEMBIX U BHOBb BBOJMMBIX MTPOU3BOJICTB
MIpY peanr3aluu Mep Bbixoaa u3 Kpuszuca Ha stan 2009 r. coctaBwim 101 MBrT,
TOr/Ia CYMMAapHbI MakKCHMyM HAarpy3kd C YYE€TOM PEKOHCTPYKIHUH COCTaBHII
1250 MBT1. 3710 BbI3BIBaCT HEOOXOJUMOCTH  PEKOHCTPYHPOBATH U
pacnpenenurenbubie cetd 110-220 kB ¢ yderoM »xecTkux TpeOOBaHUI TIO
HAJIC)KHOCTU DJIEKTPOCHAOXKEHUST HOBBIX OOBEKTOB, YTO SBJISIETCS OJHUM U3
OCHOBHBIX HalpaBiieHUN pa3BuTHs 3HEproxossaictBa OAO «MMK». B 2011 r.
BBEJACH B OKCIUIyaTallMI0 KPYMHEHIMH 1ex XojdoaHou mnpokaTku Nell ¢
yctaHoBlieHHOW MomHocThi0o 40 MBT u IIC Ne23 (2x63 MB.A).Heo6xoaumo
OTMETUTh, 4YTO corjlacHo «CTpareruu pa3BUTUSA DJIEKTPOAIHEPIETUKU T.
Marnuroropcka 10 2013 1. IpUpOCT NMEKTPUUYECKON HArpy3ku coctasisier 115
MBT.
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3CtpyKTypa AO «FTOPJIEKTPOCETb»

[Mpunmun  pabotel  AxmuonepHoro OoOmiectBa  «l'OpaeKTpOCeThY  3aKIIOYacTCs B
NOJIy4eHUH, TNPEoOpa3OBaHUM U JIOCTABKE A0 TMOTPEOHUTENsl 3JIEKTPOIHEPIHMH HaJIeKaIlero
kauecTBa. CTpykTypHO AO «I"0pasieKTpoCeTh) JAENUTCS Ha YUYacTKU 1o crenuduke padboTsl: TpU
y4acTKa BBICOKOBOJIBTHBIX CETei — B MX BeAeHUU oOopynoBanue Bcex TII ropoga u xabenbHbIE
muann 10,5 kB, koropeie 3tu TII coeawHSIOT; y4acTOK KaOeIbHBIX JIMHUW — OHU 3aHUMAIOT
kabemsimu 0,4 kB, coemunsromuvu  TII W HEMOCPEACTBEHHO MOTPEOUTENCH; 3IEKTPO-
TEXHUUYECKas J1abopaTopHsi — 3TO BBICOKOBOJIbTHBIE HMCIIBITAHMS, HANlaJKa PENIEHHON 3alUThl U
ABTOMATHKH, TEIEMEXaHUKH, CBSI3U U T.II.; YYaCTOK MOJACTAHIMHA U PEMOHTA BbHICOKOBOJBTHOTO
000pyI0BaHUs — 3TO IKCIUTyaTauss ¥ peMoHT obopynoBanus 110, 35 u 10 kB, ux 3amaya —
TpanchopMHUPOBaTh AeKTpodHepruto HanpspkenueMm 110 kB wim 35 kB B 10,5 kB u nogats ee
Ha kabenpHyto nuHUio a0 TII. DTo moapasneneHus, KOTOpble HEMOCPEICTBEHHO CBSI3aHBI C
AIEKTPUYECTBOM, PabOTy APYTUX pacCMaTpUBaAThH HE OyeM.
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APeKOHCTPYKIIUM U COBPeMeHHOe 000py10BaHue HA 00bekTax OA
«'OPOJIEKTPOCETDb»

Mopnepuauszanust obopynoBanusi o0bekToB AO «['OPDJIEKTPOCETb» mnpoBogutcs
MOCTEIIEHHO M TOCTOAHHO. [opoickas 3acTpoiika pacmupsiercs — 3To TpeOyeT BBoja
JIOTIOJTHUTEBHBIX MomHocTed. Tak Tpu roma Hazanm Obumm BBeneHbl IIC «Cernmas» u TIC
«ToproBas». Onu HeOosbIIUE (YCTAHOBICHO MO OJAHOMY TpPaHC(HOPMATOPY MOIIHOCTHIO 2,5
MBA), npeaHa3HauyeHbl Uil AJIEKTpOcHaOXeHHus mocenka «CBETHbI» U KOMMEPUYECKUX
00BEKTOB IOKHOM OKOHEYHOCTH ropoja. B Hacrosimee BpeMs NPOBOAUTCS MacliTaOHas
pexonctpykiuss [IC98. Ona HeoOxomuma wu3-3a CHEUGUKH YCTAHOBJICHHBIX CHJIOBBIX
TpaHc(hopMaTopoB — OHU TpexoOMoTouHbIe, BeIIAtOT 35 u 10 kB. ITo cropone 10 kB moutHoCTEH
JOCTaTO4HO, a BOT 35 KB 3arpyxena noj HomuHai. [t pa3rpy3ku 3Tux TpanchopmMaTopoB ObLI
cMoHTHUpOBaH eme oauH — 32 MBA. Jlns Hero B PY — 10,5 kB ObuT0 BBIICIICHO €I IBE CEKIIHH,
Ha OPY-110 xBObuin cMOHTHpOBaHBI: 3J€ra3oBblii BbIKIO4Yartenb 110 kB, pasbenunutens,
TpanchopmaTtopsl Toka u Hampspbkenus 110 kB, a taxxke nepsas B «['OPDQJIEKTPOCETW»
kabenpHast nuHus 110 kB. Ha OPY-10 kB 10omomHUTENHHO YCTAaHOBWIIM JABAa JIYTOTracsIuX
peakTopa U pazbeAuHHUTETN K HUM. OJIHOBPEMEHHO C 3TUM OBLIM 3aMEHEHBl MOPAJIbHO U
bu3nYeCKH yCTapeBIINE MAaCIsIHbIE BBIKJIIOUATENIM — HA BBOJHBIX, CEKIIMOHHBIX U MOCTETIEHHO
oTXoaAImX puaepax.

BooO1ie 3aMeHa MacnsHBIX BbIKIIIOUYaTeneil Ha BakyymHble (o 10 kB) wiu Ha 3nera3oBbie
(mo 35 u 110 xB) unu y»e npoBOAUTCS, WIN €CTh B IJIAHAX PAa3BUTHUSA. DTO 3aBUCHUT OT OrO/KeTa
U BO3MOXKHOCTH Oecriepe0oiiHOro mnutaHusi norpeduteneil. HeBO3MOXXHO OTKIIIOYMTH BCHO
nojcraniuio win aaxe Bce TII Gonee, yem Ha cyTku. [1oATOMY PEKOHCTPYKIIMHU 3aTATUBAOTCS
10 BPEMEHU Ha Mecslbl U Ooinbliue. Ecnu mo3Bosser TeppuTopust U OIOKET MPOILIE MPOBECTU
CTPOMTENIBCTBO HOBOro oObekTa — Tak 10 jer Haszax mosnydmioch ¢ moacraHuuend Ne49. B to
BpeMs Kak psIOM CTpOMJIAaCh HOBasl, CTapas MOJHOCThIO (PYHKIIMOHMpOBaIa. A Iocie Mmycka Ha
XO0JIOCTOM X011 HOBOW mojcraniuu kadenn 10,5 kB co crapoil mocTeneHHO, OIMH-/IBA B JICHbD,
OBLIM TepeBEACHBI Ha HOBBIM SHEPTOOOBEKT.

Tak ke B TEUEHMM MOCIEAHUX JIBYX JIET Ha TeX mnoacTtaHuusx, rae B PY-10,5 kB
YCTAHOBJICHBI STYEWKH 3aKPBITOrO TUIA, OblJIa CMOHTHPOBAHA U B3sITa B pabOTy IyroBas 3alluTa.
Ee otnuune oT 0OBIYHBIX 3alIUT COCTOMT BO BPEMEHH CpabaThIBaHUSA-AyroBasl 3auuTa padboTaer
0e3 BBIIEPKKH BpPEMEHHM, MTHOBEHHO, TEM CaMbIM 3amuiias Bcio cekmuio 10,5 kB ot
MOCJIEACTBUM KOPOTKOIO 3aMblKaHMs BHYTpU siueeK. Takue aBapuiiHble CUTYyallud HAHOCAT
6ob1I0M yiiep0d U Ha UX JMKBUAALUIO TPATUTCS 3HAUUTEIbHOE KOJINYECTBO BPEMEHHU U CHII.

B Tex xe sueiikax MeHsAOTCS Hed((EeKTUBHbIE KOHIIEBbIE KaOeabHble My(ThI ¢ MaCTHKOM

Ha TaK Ha3bIBa€MbIE CyXHE, HECTEeKaeMble MY(THI.
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B Hacrosiee Bpemsi NpOKJIaAbIBAETCS ONTOBOJIOKOHHBIM Ka0ellb Ha OCHOBHBIE OOBEKTHI
AO «I'OPDJIEKTPOCETDb» nns 3ameHbl ycTapeBLIEH U HAAECKHOM TEIEMEXaHUUYECKOM CBS3H.
JIeMOHTHPYIOTCS CTapble MPUOOPHI yueTa U yCTAaHABIUBAIOTCS COBPEMEHHBIE — JICKTPOHHEIE.

B kBapranbnbix TII Takke mpoBonsaTcs padbOTHI 1O 3aMeHe NaHesned pyomibHuKoB 0,4 kB
Ha Ooyiee coBpeMmeHHbIe. i1 HUX 3aKymaroTcs HOBble TpaHcdopmaropsr 10/0,4 kB — ¢
MEHBIIIMMH rabapuTaMH U BECOM.
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S5Hoacranmus Ne99

[Moncranuus Ne99 noctpoena B 1977r. coenunHeHa ¢ TpanchOpMaTOPHOH MOJICTaHLIUEH
No66 m nmoacranmuenn «CMenoBcKas» BO3AYIIHOW JuHUEH 3nekTpornepenad 110 kB. Beeaena B
skcruryaranuio B 1997r. [loncranuus knaccom nanpspxerus 110/10 kB.

[Toncranmusa Ne99 naxogutcsa Ha ynune Tpyna 44a, ropona Marnuroropeka. [luraercs
OT JIBYX MOJACTaHIUK - 0T CMEIIOBCKOM MoICTaHINK (eiepalIbHOTO YpoBHS U TojcTaHmu Ne6(,
no 110 xB xaxmas.

[Toncranuus Ne99 ciyxut Ju1si TUTaHUS TOPOACKHUX 3JIEKTPOCETEH: OT FOYKHOM YacTH T.
Maruurtoropcka 110 yii. CoBETCKOil apMuUH.

Ha noacranmun Ne99 ycranoBneHs! aBa cuiioBbeix Tpancopmaropa T1 u T2 tuna TPIH
63/110/10 momtHocThi0O 63MBA. (T - Tpexdasnsiii; P - ¢ pacmennenHoii 0OMOTKOH, T.e. 1Be
obmoTtku Ha cropone 10 kB; /I - oxnmaxkaeHue macia OCymiecTBIsieTcss 00yBOM BO3[yXa HpU
IIOMOIIIM BEHTUJISITOPOB, YCTAHOBJIEHHBIX B MAaclloOXJaAUTeNsIX TpaHcdopmatopa, H -
perylIMpoBKa HAINpsKEHUs MOJI HArpy3Kol, MOXHO pEeryjiMpoBaTh HAaIpPSDKEHUE IMOBBIILIATH €r0
WITH TIOHIKATh, HE OTKIIIOYas TpaHc(hopMarop).

Y kaxmoro TpaHcopmaropa HMMEETCS PACHIMPUTEIbHBIA Oak aas macia (puc. 17),
IpeJHa3HAYCHHbIN JUIs MOJJIepKaHUs YPOBHSA Maciia B TpaHCOpMAaTope C yKas3aTeleM ero
BEJIMYMHBI, B 3aBUCUMOCTH OT TEMIIEPATyphl Macia U OKPYKaroIlel Cpeibl.

Tpancdopmarops! T1 u T2 ycTaHOBIEHBI HA OTKPBITOM paclpeleIuTeIbHOM YCTPOUCTBE
(OPY 110), (puc. 15)

Ha OPY 110 ycranosnensl 2 cucremsl muH 110 kB, ¢ kxomMMmyrannoHHbBIM
000py/1I0BaHUEM U CEKIIMOHHBIM MACIISHBIM BBIKIIIOUYATEIEM.

ITomumo storo, Ha OPY 110 ycTaHOB/IEHBl MOJIHUEOTBOJBI U PA3pAIHUKH JUIS 3aIUTHI
OT BHELIHUX U BHYTPEHHUX NEPEHAIPSHKEHUN CETH.

Ha BBognbix mopramax 110 kB ycTaHOBIEHBI BBICOKOYACTOTHBIE 3arpagUTEIIH,
npeHa3HauYeHHbIE JUIs [Iepe/lay CUTHAJa BHICOKOM 4acToThl 1o aguHuM 110 kB Ha nmoactanuuu
OT KOTOpBIX 3amuTaHa mnojcTaHuus Ne99. Curnamamu MOryT ObITh KOMAaHJIbl Ha JeficTBHE
PpETCIHOM 3aIUThI, a TAKXKE U3MEPHUTEIbHBIC BETHYHHBI (puc. 18).

Taxoxe Ha OPY ycranoBieHb! TpaHchOpMaTOpbl TOKA U HANPSKEHHUs, ITpeTHa3HAuCHHbIE
JUTs ©3MEPEHUs ToKa U HanpspkeHus B rersix 110 kB. (puc. 15).

Ha OPY ycraHOBIIEHBl IIMHHBIE PA3bEAUHUTENH, C 3a36MISIONIMMU  HOXKaMH.
PasbenuuuTenu mnpegHasHaueHbl UIS CO3/aHUS BUAMMOIO paspbiBa LENUM U oOecrneueHus
0€30IacHOCTH BO BpeMsi paboThl. 3a3eMIISIOIIME HOXKHU CIIYXaT JuIsd o0ecriedeHns: 0€30MacHOCTH
B CJIy4asiX HENPAaBWJIbHBIX AEMCTBUN ¢ KOMMYTAIlMOHHBIMU alIapaTamH.

Kommytanus va OPY 110 kB ocymiecTisieTcss MacassHBIME BBIKITIOYaTesIMU (puc. 16).
OHu npencraBinsaioT 3 Oaka ¢ (GapPopoBBIMH BBOJAAMH C OOIIUM IMPUBOJIOM Ha KOHTAKTHI
BBIKJIFOYATess. PAOM C BBIKIIOYATENIIMH  YCTAHOBJIEHBI IMIKabl MUTAHUS M YIPaBICHUS
BBIKJTFOYATEJIS.

Hanpsokenne 10 kB mocne ero Tpancopmanuu 110 kB momamaer B KOMIUIEKTHO-
pactipenenutensHoe  ycrpoiictBo (KPY 10 «B), (puc.12), rae depe3 KOMMYTAI[HOHHYIO
anrmaparypy pacnpenensercs K HoTpeOuTessM 1o kadenbHbIM JTuHuAM 10xB.
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OnnonuHeliHas cxema noAcTanuu 99 (puc. 1).

Puc 1 — Ognonnueiinag cxema

AnmnapaTypa ynpaBi€HHsI ONEPAaTUBHBIX LENed MMeeT MCTOYHUK IOCTOSHHOIO TOKa -
aKKyMyJSITOpHyIO Oarapeto (puc. 10), KoTOpas HaxXOOUTCS B PEXKUME IOA3APSAIKU dYepe3
3apsAHBIN annapar.

VYipaiieHHe MOACTAHIMH OCYHIECTBIISETCS CO IUTA yIpaBieHus (puc. 2).

Puc 2 - lllut ynpasieHusl.

Muemocxema mojactanmuu Ne99. (puc. 3)

Ha pucynke 3 mHemocxema cxema 110 xB m 10 kB, Ha KOoTOpO#l cxemaTuuHO
M300paX€HO OCHOBHOE O0OpYyJIOBaHME MOJCTAHUUU U YCTAaHOBJIEHBl KIIIOYM YIPaBICHUS
KOMMYTAllMOHHBIMHU aIlapaTaMu.

Puc 3 - MueMocxema
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[Manens curnanusanuu (puc. 4). Takke UMeeTcst peiiciiHas aBTOMAaTHKA 3alUThI (TTaHEeH
curHanm3anuu) (puc. 4) (7-8 maneneit) Bece HewcrpaBHOCTH TOKa3bIBAIOTCS Ha armaparype,
NEPBBIM JIEJIOM CpalaThlBa€T CUTHANIM3ALMS, MPH YCTPAHEHUU HEIOJIAJJOK MEPBBIM JEJIIOM
BKJIFOYACTCA IBCTOBAd CUTHAJIM3ALUA U CMOTPUTCA KAKHUC 6HI/IHK€pa BBIITAJIM U OIIPCACIIACTCA
HEUCIPABHOCTb.

Puc 4- [Tauens curHanu3amuu

[{uT codbcTBEeHHBIX HYX (pHC. 5)

[TuTanue npou3BOaUTCA OT ABYX TPaHC(HOPMATOPOB COOCTBEHHBIX HYX — 3TO puaep 99-
03 u 99-44 no 10 kB. Tpauchopmaropsl npeodpa3oBeiBar0T HamnpspkeHue ¢ 10 kB Ha 220 B u
220 B, mopatorcsi Ha cooTBeTcTBYIOLIYIO cekuuio (1 u 25 cekuwms), Takxke 220 B, ABP Ha
CEKI[MOHHOM aBTOMaTe.

Puc 5 — I1lut coOCTBEHHBIX HYXK/T

[kadsr JlucTaHimoHHOMN 3aIuThI (puc. 6)

Ha noacranmuu uMerotes mkadbl TMCTAaHIIMOHHOM 3alIUThI, KOTOPBIE MOAIEPKUBAIOT
cBs3b co CMenoBckoit u moactanmueit Ne60. [lannas anmapaTypa npeaocTaBiseT
JTUCTAHIIMOHHYIO 3aIIUTY U KOHTPOJIb HAMPSDKCHUS, TAKKE YaCTOTHYIO 3aIlIHTY.

Puc 6 — [lIkadbl TUCTAHITMOHHOM 3aIIHUTHI.
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OtnenpHBIE YacTH OOOPYIOBAaHUS NPEIOCTABIAIOT AWGPEpEeHIMATBHYIO 3alIUTy 10
JIMHUMU.

[Ixa¢ "Keap" (puc. 7).

Yepes sror mkadp YensOMHCKas MOACTAHLNS MOXET YIPABIATH pabOTOH MOACTAHIUU
Ne99. Onu nonyyaroT curHaibl TPy BO3SHUKHOBEHWH BHEIITATHON CUTyalluu MO ONTOBOJOKHY U
MOT'yT O6€CTO‘-II/ITB IIOACTAaHIUIO AUCTAHIIMOHHO.

Puc 7 - lkad «Kemp»

[Ikad yrnpasienus u 061yBoM Tpanchopmaropa (puc. 8)

OtoT mwKag oTBeyaeT 3a 001yB/OXJaXAeHHE TpaHC(HOPMATOPOB, 3a 0OOIPEB MPUBOJIOB U
MAacIISTHBIX 0aKoB. 3/1€Ch TAaKXKe MPOUCXOMUT KOHTPOIb M3OJSIMH, €CIIH YTO-TO BKIFOYAETCS, TO
MOKa3bIBAETCsI HEUCTIPABHOCTh HA IIUTE MEPEMEHHOTO TOKa.

ST

Puc. 8 — llIxa¢ ynpasieHus 06ILOM TpanchopmaTopa.

[{uT mocrostHHOTO TOKA (pHc. 9)
ITOCTOSHHBIM TOK HY)KEH IS JTMHUM 3aIlUThl aBTOMATHKU. HampspkeHue MmoCTOSHHOTO
Toka paBHa 100 B.
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Puc 9 — I1luT mocTOSAHHOTO TOKA.

lIxad U3II (3apsimHoe yerpoiictBo) (puc. 10).
Cayxut ams 3apsiaa akKyMyJISTOpHOW Oarapeu, W BKJI./BBIKJ. MAacISTHBIX BBIKJIIOUYATEIICH
110 u BeikIrO4yaTenu 10xB.

Puc 10 — [Ixad 131

AxkymyasTopHbie 6atapen (puc. 11)

AKkyMynsTopHble OaTtapen coctosT u3 108 0aHOK aKKyMyJSTOPHBIX OaTapei. «+»
KpacHbIN, «-» cUHUHU. [IpuxoguT «+» Ha mepByl OaHKy, «-» BbIXOAUT co 108 Ganmku. Tum
akkymynaropHoit 6arapen «VARTA 2309y, rae: 2 — HanpsbkeHue Kaxaou 6anku 2B, 3 — tun
MOJIO)KUTEIBHON TUIACTUHBI, 9 — KOJMYECTBO TMOJOXKHUTENIbHBIX IUIACTUH B KaKI0W OaHKe.
Emkocte akkymynsaTopHbIx Oatapeir — 450 Ammep yacoB. AKKYMYJSTOPBl KHCIIOTHBIE.
Okcmtyaranus 6aTapei 3aKiIIouaeTcsl MPaKTUYECKU TOJBKO B JOJUBKE TUCTHIITUPOBAHHON BOBI
pa3 B roxa. IlomemieHne akKymynsiTOpHOH OaTaper OOOPYJOBAaHO MPUTOYHO-BBITSKHOMN
BEHTWIAIAEH.
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Puc 11 — AkxkymynsTopHble 6atapeu

KPY (koMIIJIeKCHOE paclpeeuTebHOe YCTPOUCTBO) (puc. 12)
KPVY npennaznaueno juisa pacnpeaenenus toka no TII u LPII, Tak ke 3nech Haxonarcs
BBOJIHbIE€ CEKI[MOHHBIE BBIKIII0YATENH (9 pa3HOBUIHOCTEH).

Puc 12 — KPY.

Mkap ANUC (aBromaruzupoBaHHas MH(OPMAMOHHO-U3MEpPUTENbHAs cucTeMa) (puc.
13)
[Toka3bIBaeT TaHHBIE 110 MOTPEOICHUIO U ABTOMATUYECKH ITPOBEPSIET JaHHBIE.

Puc 13 - IlIkap AUNC.
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Paguaropsr (puc. 14).

Ha paguatopax (puc. 14) ycraHOBIEHBI ABUTATEIN C 00 TyBOM.

OnHu ciykaT A OXJaXAECHUsA. BEHTWIATOp ycTaHaBIMBAeTCs Ha KaXJbl paauarop.
Pagmarop coeawHEH COEAMHUTENBHBIM KpaHoOM C TpaHchopmaTopoM. Bo Bcex BBomax
TpaHc(hopMaTOpbl TOKa BCTpoeHHbIe. OTTy/a BEIXOAAT TOKU Ha MAHENH 3alUThI.

Puc 13 — Paguatopsl.

Tpancdopmarop (puc. 15)

Tpanchopmarop 3-x ¢asHblil ¢ pacierieHHON 0OMOTKON 10 HU3KOW cTopoHe, rae: /[ -
NpUHYAUTETbHOE AyThe, H - perynupoBka moja Harpy3koii (T.e. MpH MOHM)KEHUU HArpy3Kd OH
MOJKET peryJupoBaTh €€), OH perynupyer Hanpsbkenue B 10,5 kB. Perymsarop umeer 12
MOJIOKEHUH.

Puc 15 — Tpancdopmarop

Tpancdopmaropsr Toka TT - 110 kB T®3M (dapdopoBbiii MaciusHBIA H30JIATOP
TpancopmaTtopa Toka). OHHM CIyXaT AN MHTAHUA IeNe 3alluThl, UMEHHO CEKIIMOHHOTO
MAaCJISTHOTO BBIKJTFOYATEJISI.

Macnenslit BeIKIIFOUaTENb (pUC. 16).

Macasausiii seixarodarens 110 kB, Homuransssi Tox — 2000 A.

Puc 16 MacieHblil BRIKIFO4YaTeNlhb
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PacmupuTeabHbIH MacasiHblii 6ak (prc. 17)
pacIIMpUTENbHBIA MACISHBIA OaK CITYXKUT JUIsl 3aIUTH TpaHCchopMaTopa OT pa3pbiBa T.K.
B TIPOIIECCE IKCIUTyaTalluy Macjo U3MEHSIET CBOW OOBEM.

OIIH (orpanuuutens nepeHanpspxenus) (puc. 18)
OIIH nanpsoxkenueM 110 kB. IIpu nmoBsleHHOM HamnpsbkeHUU OyneT nmpoOoi M30IALun
OIIH ¢ nocnenyromum e€ BocctaHoBIeHHEM. OcTanbHOE 000PY/I0BAHKE HE MTOCTPAIACT.

Pric 18 - OITH.
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6 Moacranumusa Ned8

Ha nuHeiHbIX U30JATOpaxX HAXOAATCS JIMHEWHBIE PA3bEAUHUTENH, KOTOPBIE CIIY’KaT UL
pa3MbIKaHUs LIETIH.

C noxcranuuu 98 nurtaHue NpUXOIUT Ha ycTaHoBKM 48 noxacraHuuu. [loacranuus 48
3aMMUThIBAaeT norpedutesneit r. Maruuroropcka ot Bok3aia 10 yi. JIeHMHrpaJckas HCKIIoYas
nocenok KpeutoBa. Uepes nentpanbhblie pacnpenenutenbable myHKTh (LIPTI 16 u LPIT 20)
MPUXOJUT MMHUTAHKUE K MOTpeOuTesaM, Hanpsokenue nmoHmkaercs ¢ 10 kB go 0.4 kB. Ilutanue
MOJICTAHIMS MOJIyYaeT [0 IBYM BBOJIAM U 3aIlIUTHIBAET CUCTEMY IIMH.

Puc 19 — [Toacranuus 48

Onnonuneiinas cxema noactaniuu Ne4§ (puc. 20).

0015

TaIM 56
500/5

-10000/38
) Tohonen

Puc 20 — OguonuHeiHas cxema

JIBe cucTeMbl IIMH HAa KOTOPBIX YCTAHOBJICHBI HIMHHBIE pasbeauHUTENN. [IepBas cucrema
IIMH 3alMTHIBAET NMEPBBIA U TPETHH TPaHCPOPMATOPHI, TAKIKE 3aMUTHIBAIOTCS TPaHCHOPMATOPHI
HarnpsbkeHus. BTopasi cucreMa IIWH 3amUTHIBAET BTOPOM M 4YETBEPTHIM TpaHcdopmaropsl. Ha
TpaHchopMaTop NPUXOIUT HanpspkeHue 10 35 kB, rae nonmwxkaercs a0 10,5 kB u nepenaercs Ha
TpaHcGOpMaTOpPhl, OTKYZA Jajibllie UAET Ha IIUHBI ONPEIETICHHON CEeKIUH.

[llvHHBI pa3beqUHUTENb, JUHEHHBIM pa3beIUHUTENb, MEXAY HUMU BaKyyMHBII
BbIKJTIOYaTesb. [lo kKabento OT JMHEHHOro pazbeAMHUTENS HaNpsHKEeHHE UIET K MOTpeOuTeNto
(LIPII-16). Takum 0Opa3oM Ha KaKIyHO CEKIIMI0O UMEETCS CBOM moTpeduresn, TpaHchopMaTop,
peaxkTop, TpaHCHOPMATOp HANPSHKEHUS M KOHJICHCATOPHBIC YCTAaHOBKH.
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Puc 21 - KPY

[Tanenb MEeHTPaAIbHOM CHTHAIM3AIMHA COOOIIAET O TOM, YTO IMMPOUCXOJIUIIO HA MOACTAHIINN
B MOMEHT OTCYTCTBHsI OOCIYXHBAIOIIero mnepcoHana. Ha naHHOW mMaHene MOXHO YBUIETb:
KITFOYM YIIPABIICHUS, HAPsHKEHUE TPAHCHOPMATOPOB.

3nech HaXOaUTCs pesieiiHas 3aImuTa Beex TpanchopMaTopoB. MiMeercs MUT MOCTOSTHHOTO
TOKA JIJISI TUTAHUS PEJICMHOM 3allUTHI.

Puc 22 — Penelinas 3ammra

JIaHHBIN MIUT TUTAETCS OT AKKYMYJISITOPHOI OaTapeu.

Puc 23 — [IIUT MOCTOSTHHOTO TOKa

Henameko ot momenieHus AKKYMYJISTOPHOW HAXOJIUTCS CITy)KeOHOE ITOMEIeHUE, B
KOTOPOM XPAaHATCS pa3NudHbIe Belld. Takue Kak: crelnualbHbId KOCTIOM, C MANOYKOH, OUKaMH1
U KUCIOCTOMKUMH IIepYaTKAMH, apeoMeTp JUIS M3MEPEHHS IUIOTHOCTH DJICKTPOJIUTA, CaMU
AJIEKTPOJIMTHI - TUCTHUTMPOBAHHAS BOJIA.

Ha moacranmmu 48 akkymynsropusie 6atapen GroE-10 Hoppecke na 250 ammep-uacos
coctosaT u3 106 snemenToB. Takke Ha MOACTAHIIUU MMEETCS «IIUT COOCTBEHHBIX HYXKID» IS
cBeTa W 00OrpeBa TMOMEIICHHS, HA JAaHHBIA HIUT Yepe3 BaKyyMHBIM BbIKIO4YaTenbp 10,5 kB
MOCTYyTAeT HanpsbKeHue u nonmxkaercs 1o 0,4 kB.
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7Hoacranumsa Ned9

Hanpsoxenne 110 kB nmogaercst ¢ moxcranuuu 60. Bot Hama nepBas onopa (ABe JTMHUAU
110 kB). UYepe3 pazpemunurenu (Puc. 26), snerasoBeie BwIKIOYarenn (Puc. 27) Ha
tparcopmarop Homep 1 (63 MBA).

Puc 28 — OgHonuHeHas cxema

Cxema cJeaHa TakuM 00pa3oM, 4YTOOBI MOXHO OBIIO 3amuTaTh OT OJHOTO
TpaHchopMaTopa BCIO MOJACTAHIUIO, OT OJHOM JMHUU Bcto nojctaniuio. ABP paGoraet mo 110
kB u 10 kB. Co0pana cxema ¢uaepa MOCTHK C OJHOW CTOPOHBI, €CIIH YTO TPUICTCS BKJIFOYATH
BPYUHYIO, JIeNIaTh IEPEXO/I.
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Tpanchopmaropsr Toka Turma TO3M Ha 110 kB, oHU CTOSAT Ha 3aIIUTY U3MEpPEHUS.

Pa3benuuuTeNnn — BKJI M BBIKJI, OHU MOBOpaynBaioTcs Ha 90 rpaaycoB (pa3be3KaroTcs)
(Puc. 29). PazpeqrHUTENIN UMEIOT 110 JBa 3a3eMJISIONIMX HOXKA HA JIMHEWHOM TpaHchopMmaTope u
10 OJTHOMY Ha IIMHHBIX TpaHchopmaTopax. UToObl 3a3eMIIATh JTUHUIO BKIIIOYAOT 3P.

Puc 29 — Pazwsenuuurenu

uT ynpasnenus noacraniuu. (Puc. 30)
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Puc 30 — Illut ympaBneHust

Cxema, Ha KOTOpPOW BHUIHO, YTO BKIJIFOYEHO, YTO OTKJIIOYEHO, OJIMHKEpa, TO €CTh BCE

«JIM1I0» MOACTaHUMHU. Paboumii mepcoHan MpUXoJUT yTpoM U mposepsier cxemy (Puc. 31) Ha
UCIIPABHOCTD.

Puc 31 — MHeMmocxema
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Kitoun ynpasnenus. Ha noacraHiimy B OCHOBHOM BCE YIIPABISAETCS JUCTAHLIMOHHO, €CIIN
yIIpaBJIEHUE OCYIIECTBISIETCS BPYUYHYIO — 3TO YK€ HEHOPMAaJIbHBIH PEXUM.

Tpancopmaropsl, peryaupyeMble Mo Harpy3Koi, UMEIOT PacIIEIUIEHHYI0 OOMOTKY Ha
cropone 10 kB, To ectb ot otHOTO TpaHchopmaropa 2 cexiuu o 10 kB.

3amura TpaHC(OPMATOPOB BHIIIOIHEHA MUKPOIPOLIECCOPAMHU.

Axkxymynstopasie 6artapen (Puc. 32): 35 6anok, 6 B Ha onuH 3meMeHT, mioTHOCTH 1,24,
eMKOCTb — 191 Au.

Puc 32 — AkkymynsTopHble 6atapen

Ha mopcranmmm HaXoAATCs TOJNBKO BAaKyyMHBIE M 3JI€TA30BBIE BBIKIIOYATENN, TaK Kak
COJICHOMJIOB HET, BKIIOYCHHE M OTKJIIOYEHUE MPOUCXOIUT HE OT aKKyMYJSTOPOB, OHU CTOSIT
TOJIbKO Ha 3aIIUTY U CUTHAJIU3ALMIO, I03TOMY aKKYMYJISTOPHBIX Oatapeil HEMHOTO.

Tpaucdopmarop TP Ngén(PHc. 33)

Puc 33 — Tpancpopmatop TPNel
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uanei Mmoct (2 mocta o 10 kB) (Puc. 34)

Puc 34 — lIIunHbIH MOCT

TOKOOl"paHI/I‘II/IBaIOI]_II/Iﬁ peaKTop IS YMCHBH_ICHI/IH TOKOB KOPOTKOI'O 3aMbIKaHMUA. (PI/IC
35)

Puc 35 — TokoorpaHu4MBarOIIUNA PEaKTOP

Tpancdopmaropsr Toka it Aud. 3aUTHI (KPYTIIbIe, OACTHIC Ha IMHAX ).
(Puc. 36).

Puc 36 — TpaHC(bof)Maop TOKa

Ha tpanchopmarop mpuxoaut 110 kB Bexoaut 10 xB. IIpoxomuuku uayt 8 KPY 10,5
kB. Ot noxacranun 49 3anutana 1eHTpaabHas 4acTh MPaBoro oepera.

BrixonHoi snemMeHT - BakyyMHBIH BbIKiIOdarenb (Puc. 37), CThIYHBIE KOHTAKTHI -
BEPXHUHN U HUKHUM.
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Puc Ne37 — BakyyMHBII1 BBIKJIIOUATEINb

Brikimrouarens 3akaTbhIBa€TCs, IITOPKU OTKPBIBAIOTCS U OH IMPOXOJIUT BO BHYTpb. Tam
TOXKE eCTh MpoxoaHuKku. KoHIeBuKH cpabaThIBalOT, TO €CTh OH BKAaTHJICA, BCTal Ha YIOp, a
IIOTOM YK€ €r0 BKJIIOUAIOT. 3aKaThIBalOT BPYYHYIO, a BKJIIOUYAIOT YK€ JAMCTAaHLMOHHO. 3aluTa
BBITMIOJTHEHA MUKPOIIPOIIECCOPHBIM YCTPOHCTBOM.

Tpanchopmarop crout 400 kBA u B ero HyneByr TOUYKy B 3Be3ny BkitoueH P s
KOMIIEHCAIIMM €MKOCTHBIX TOKOB, TaK KaK BCE€ MOTpeOuTenu kabeneM UAYT €MKOCTHBIE TOKU
OYCHb OOJIBIINE U MPOTSHKEHHOCTH Kabemst 0obImast.

ABP ocymiecTBnsieTcs 4yepe3 CeKIIMOHHBIN BBIKIIOYATENb U CEKIIMOHHBIA pa3beIMHUTENb,
CHUMAETCsI HaIPsDKEHHWE Ha OJHOM CEKLMM, OTKIIOYAeTCs BBIKIKOYATEIb BBOJHOM, depe3 HEero
pabotaer ABP, 3anutsiBaeTcs ot Apyroro Tpanchopmaropa.
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8Ioacrannus Ne98

ITo nBy™m nunuaMm ¢ noxacraniuu 60 npuxoaut nuranue 110 kB. Iloacranuus ssisercs
TYIUKOBOW, TO €CTh IIPsIMOE IHUTAaHUE UJAET Ha JABe Apyrue noacranuuu 99 u 49. Pucynok 38
OPYVY noxacranuuu 98.

Puc 38 — OPY noxacranmmu 98

OnnonuneitHas cxema noactaniuu Ne98 (puc. 39).

Puc 39 — ogHONMHEHAA cxeMa
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Brixmrouarenu Ha moxacranumu macisabie Tuma BMIT-110 (Bwikimrodarenb, MaclsHBIN,
nmoaBecHOM, HanpspkeHneM 110 kB), aiera3oBblii BRIKIHOYATENIb TOJABKO oauH, THma BI'T-110
(BI" - BeIKJTFOYATEITB 3J1€Ta30BbId, T - YCIOBHOE 0003HAYCHNE KOHCTPYKTHBHOTO UCTIOTHEHUS).

Tpanchopmarop nHanpspkenueM 110/10 kB ¢ paciierieHHO 0OMOTKOM, TO €CTh ¢ OJTHOTO
TpaHchopMaTopa HU3KOE HAMPSOKEHUE UMEET 6 BHIBOJIOB MUTaHMS Ha 2 cexuuu 1mo 10 kB.

Macnsauk 110 kB 63 MBA Tpanchopmarop Beoga 110 kB BeIxomsT 2 HampspKeHUS,
OJIHO HampspkeHue K norpedurensim 35 kB u oomoTka 10 kB. C xaxaoro tpanchopmaropa uaeT
pacuierieHre Yepe3 TOKOOTPAHUYUBAIOIIUN PEAKTOp, BBOJ 3aXOJUT B MOMEILEHUE U TaM 4Yepe3
pEaKTOp IETUTCS Ha 2 YaCTH.

Tpanchopmarop Hanpspkenus (puc. 40) yepes3 HEro 3aBe/ICHBI BCE 3aIIUTHI MOJACTAHIINH,
HaIpUMep, MaKCUMaJIbHO TOKOBAs 3alllUTa U ra30Bas 3aliuTa Tpanchopmaropa.

/ i \
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Puc 40 — TpanchopmaTopbl HapsXKECHUS

Tpanchopmarops! HanpsbkeHus 110 kB BBIMONHAIOT TONBKO U3MEPUTEIBHYIO (YHKITUIO,
MOKAa3bIBAIOT HAJTMYME HAMIPSKECHUS.

[Iuranne Ha MOACTAHLIMIO TPUXOJUT MO BO3AYIIHBIM JuHUAM 110 kB, a Ha snera3oBsie u
MacJIsTHbIE BBIKITIOUATEIN MPUXOAT 10 KabenbHbIM JUHUSAM. CTosST 3 My(THI ¢ M30JHUpYIOIIEH
CpeIoif — CHIIMKOHOBBIM MAacJIOM Ha My(Tax.

Tpanchopmaropsr TIHT 63 MBA (tpé€x o0OMOTOUYHBIN, [OyThe HE3aBUCHUMOE,
HaNpsDKEHUE peryjupyeTcss 0e3 CHATUS Harpys3ku, Tpexdasuswiii). Jlunus 35 kB Boimomnena
muHamu, a 10 kB kabenssmu. Ctout JII'P kak kommneHcaTop €EMKOCTHBIX TOKOB, B CIydae aBapuu
30 MUHYT MOAAEPKUBACT JIMHUIO MPEAOTBpAIlasi OTKIIOYESHHSI, 171 TOTO, YTOOBI paboune MOTIN
OTIPEICITUTh HEUCIIPABHOCTD. JIeMCTBYET Kak JAOIMOJIHATEIbHAS 3alluTa TpaHchopMaTopa.
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JlekoMneHcaTopbl EMKOCTHBIX TOKOB — CTOSIT YCTAHOBKH M 2 TepMHUHaNa. MIX Ha3HaueHHne
— ONpeJeNieHrne MapaMeTpoB PadOTHl W OMpeelieHne aBapUiHBIX cUTyanuid. Bce aBapuiiHbie
CUTYalliu, KOTOpbIE MPOUCXOASAT Ha MOJCTAHIMHM 3aXOJAT B IIKad PErucTpaluud aBapUHHBIX
COOBITHI. AMIIEepak MPUXOJHUT Ha CYETUHK (pHC. 41).

C rtpanchopmaropa 10 kB 3axomgur B KPVY (KOMIUIGKTHOE pacHpeIeaIuTeIbHOE
YCTPOMCTBO) € BBOJHBIX BBIKIIOUYaTeNIed HAYT MIUHBL. TaM yCTaHOBIEHBI MacIisSHbIE U
BaKyyMHBIE BBIKJTIOUaTenu (puc. 42)

DIEeKTPOHHOE O0OpYIOBaHHME — CTOSIT OJIOKH, OJIOKW yIpaBiieHHUs, OJIOK 3alllUT U OJIOK
PETUCTpAIIMH aBAPUIHBIX COOBITHHA. JIJIT OTKIIIOUEHUS CTOSIT YCTAaBKU — IO TOKY OTKIIOUCHUS H
no Quuepy, BHU3Y MOJIOKEHHass ycTaBKa 12 A, oHa yKa3plBaeT B KaKOM MeCTe aBapuiiHas
cutyans. Tak ke Ha MOTPeOUTENSIX TPUCYTCTBYIOT CUYSTUMKH ISl yI€Ta dJICKTPOIHEPTUH.

IMoncranuus 98 nHa guuuu 35 kB nwuraer: marHutoropckyro nrunedadpuky 52
MOJICTAHINIO, BOJIOKAHAJ OJICTAHINIO 72.

Ha nunuun 10 kB umeercs 42 norpebutens: ['opMon3aBo, MOCENOK 3aMaHblid, apKTUKA
(xomomIEHUK) (habprka MOpPOKEHOTO, JoMa DHeproUepMer — 2 kBaprtaia, knHoTtearp PoanHa,
KTII maraut — kpekepHas ¢pabpuka u T.1.

Puc 42 — Brikarouareirs MaciIsIHbIN

Ha 98 nmoacranmum OPY cxoxue ¢ 99 u 49 moncradmusiMu.
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