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YYEBHAA - IIPAKTHKA 110 HOJIVIYEHHIO IIEPBUYHBIX IIPOPECCHOHAJIBHbIX
VMEHHH H HABBIKOB, B TOM YHCJIE ITEPBUYHBIX YMEHHH H HABBIKOB HAYY-
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[Tporpamma y4eOHO#M - MPAKTHKH 10 MOJYYCHHIO NMEPBHYHBIX NMPO(ECCHOHATBHBIX YMECHHH M
HaBBIKOB, B TOM YHCIIC IEPBHYHBIX YMEHUH M HABBIKOB HAYYHO-HUCCIIE0BATEILCKOMN JESITEILHO-
ctu cocrasiena Ha ocHoBe ®I'OC BO no nampasnenuto nmoaroroku 13.03.02 DnexrposHepre-
THKA u JJIEKTPOTEXHUKA, YTBEPKIECHHOTO MIPUKA30M MOuH PO
ot 3 centsiops 2015 r. Ne 955.

ITporpamma y4eOHOM - INPAaKTHKH 1O MOJTYYEHHIO HEPBUYHBIX MPO(GECCHOHAIBHBIX yMe-
HHMI ¥ HaBBIKOB, B TOM YHCJIC IEPBHYHBIX YMEHUH M HAaBBIKOB HAy4YHO-HCCIIEIOBATEIILCKOM Jiesi-
TEJIBHOCTH PacCMOTPEHa M 0100peHa Ha 3aceflaHuH Kadeaphl NeKTPOCHA0XKECHHS IPOMBIIILICH-
HbIX nipeanpustuit «05» centsiops 2017 r., mporokon Ne 1

3aB. xadempoit / T .I1. Kopausos/
(nooptucy) (U.0. ©amunus)

[Tporpamma y4eOHOM - NPaKTHKU IO TMOJIYYSHUIO NEPBHYHBIX MPO(ECCHOHAIBHBIX yMe-
HUW M HaBBIKOB, B TOM YHCJIE IEPBUYHBIX YMEHHUH M HABBIKOB HAYyYHO-UCCIIE/I0BATEILCKOM Jes-
TEJILHOCTU 0700peHa METOAMYECKOH KOMHUCCHEH ymcmry'ra OHEDIETHKH W aBTOMATH3HPOBAH-
HBIX cucTeM «27» ceHTsaops 2017 r., mpotokon Ne 2 ‘
Hpencenarenb radl / C.W. Jlykpsnos/
(noonucw) (H1.0. amunus)

[Tporpamma y4eGHO# - NPAKTHKU 110 MOJTYYEHHIO NEPBHYHBIX MPOPECCHOHAIBHBIX yMe-
HHI{ ¥ HABBIKOB, B TOM YHCJI€ IEPBUYHBIX YMEHHI M HABBIKOB HAy4YHO-HCCIIEIOBATEILCKOM J1esi-
TEJIbHOCTH cocTaBlieHa: BapranoBoit A.B. — oneHT kadenps! 2JIeKTpOCHAOKEHHUSI TIPOMBIIILIEH-
HBIX MPEAIPUSITHN, KaH/I. TEXH. HayK.

/ A.B. Bapraunosa/
cB) (U.0. Damunus)

Penensenr:

7 “Hﬂ\ anonaqh/
xga.w/.'ma /}



JIuer perneTpaunn u3MeHeHHi U J0NOTHEHHH
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1. 8 AxTyanu3sanus y4eGHo- 05.09.2018 Kopauos I'.IT
METOJMYECKOro ¥ HHYOPMAMOHHOr0 | 1poToKos Ne 2
obecreuenus IpaKTHKA ﬁ ,-/
2. 8 Axryanmusanus yueGHO- 09.10.2019 Kopfiunos I".I1
METOHYECKOro ¥ HHPOPMAIHOHHOTO | IPOTOKOT Ne 2 _;7:/_,/ v
00€ecreyenns TpaKTHKH ’W%
3. 8 Axryanusanus yueGHO- 02.09.2020 Koptiunos I'.I1

METO/IMYECKOT0 ¥ HHPOPMALIHOHHOTO
obecredeHus MpakTUKH

poTokoJ Ne 1

=7 %

/ v




1 lenn y4eOHOI - TPAKTHKA M0 MOJYy4YeHUIO IEPBUYHBIX NPO(eCcCHOHAIBHBIX YMEHUI U
HABBIKOB, B TOM 4HCJIe NEPBHYHBIX YMEHUI M HABBIKOB HAYYHO-HCCJIEN0BATEJIbCKOMN
AeATeJIbHOCTH

HensamMu yueOHOH - MpaKTHUKA MO TMOJYYEHHUIO MEPBHUYHBIX MPO(PECCHOHATIBHBIX YMEHHUH H
HaBBIKOB, B TOM 4YHCJIC ICPBUYHBIX YMGHI/If/'I 1 HaBBIKOB Hay‘-IHO-PICCJ’IeI[OBaTeJ’IBCKOfI ACATCIBbHOCTH,
10 HaIpaBJIEHUIO NMOATroTOBKM (crenuanbHocTy) 13.03.02 DnexkTposHepreTuka U 31eKTPOTEXHUKA
SBIISIOTCSL W3YYEHHE BOIMPOCOB MPOM3BOJICTBA, IEPEJAaud W PACIPEACICHUS SJIEKTPOIHEPTHH,
03HAKOMJICHHE C OCHOBHBIM 00OPYIOBAaHHEM NPEANIPHUATHS M C OpraHU3alueil paboThl KOJUIEKTUBA
NpCaAnpuAaATUd, a TAKKEC C SKOHOMHWYCCKHMMH IIOKA3aTCIIAMU MPCANPUATUA WU MCPOIPHUATUAM 10
SHEPTOCOCPEIKEHHIO.

2 3agaum y4eOHOIi - MPAKTHKA MO0 MOJYYEeHUIO MEPBUYHBIX NPO(ecCHOHATBHBIX YMEHU
U HABBIKOB, B TOM YHCJIe MIEPBUYHBIX YMEHNH U HABBIKOB HAYYHO-HCCJIE0BATEIbCKOM
AeATeJIbHOCTH

3agauaMu y4eOHOM - TpaKTUKa MO MOJYYEHHUIO0 TIEPBUYHBIX MPOPECCHOHAIBHBIX YMEHUNU U
HaBBIKOB, B TOM YHCJIC TIEPBUYHBIX YMEHUN M HABBIKOB HAYYHO-HCCIICIOBATEIHCKON IEATEIHOCTH
SIBJISIIOTCS  TIEPBUYHOE 3HAKOMCTBO C OPraHM3alMOHHOW CTPYKTYpPOW NPEANPHUATHS, H3YUYCHUE
B3aMOCBSI3U TEXHOJIOTMUYECKOTO MPOIEcca CO CTPYKTYpPOIl CUCTEMBI AIEKTPOCHAOKEHUS; U3yUEeHUE
peXKUMOB PabOTHI TMPUEMHHUKOB JJIEKTPUYECKON DHEPTHH, CXEM OJIIEKTPUUECKHX COCIUHCHHM,
AMEKTPOOOOPYOBAHUS DIIEKTPUUECKUX CETEeH U TIOJCTAaHIIMA, 3HAKOMCTBO C OpraHu3anuen
PEMOHTHBIX PabOT; U3ydeHHE MEPONPHITHI MO OXpaHe TPyJa M TEXHUKE O€30MaCHOCTH, OXPaHE
OKPYXaIOIel Cpeibl; N3yudeHNEe TEXHUKO-IKOHOMUYECKUX TTOKa3aTesield 00beKTa.

B pe3ynbraTe npoxokaeHus: yaeOHON MPAKTUKU CTYAEHT JOJKEH:

3HATh:

— YCTPOMCTBO U MpPHUHUUII pPabOTHl AJIEKTPOOOOPYIOBAHMS OTKPBITBIX U 3aKPBITHIX
pacnpeeuTeNbHbIX YCTPOMCTB U AMEKTPUUECKUX MallIUH;

— BOIIPOCHI MPOU3BOJICTBA, MIEPEAAYU U PACIPEIEICHUS AIEKTPOIHEPT UM,

yMeTh:

— MPUMEHATh B JICHCTBYIOLIUX 3JIEKTPOYCTAHOBKAX MpaBHJia TEXHUKH O€30MacHOCTU IPU
AIIEKTPOMOHTAXHBIX paboTax;

— YUTaTh IEKTPUUYECKUE CXEMBI;

BJIa/IeTh HABBIKAMM:

— peMoHTa 1 00CITy)KUBaHUS AMEKTPooOopynoBanus 10 U Beire 1000 B;

— OKa3aHHs IEPBO MOMOIIY MOCTPAIABUIEMY OT 3JEKTPUUYECKOTO TOKA.

3 MecTo y4eOHOI - MPAKTHKA MO0 MOJYYEHHI0 NePBUYHBIX NPOodecCHOHATBHBIX YMeHMit
U HABBIKOB, B TOM YHCJIe MEPBUYHBIX YMEHHUI U HABHIKOB HAYYHO-HCCJIeJ0BATEIbCKOI
AeSITeIbHOCTH B CTPYKType 00pa3oBaTe/ibHOM NPOrpaMMbl

[[J'Iﬂ IIPOXOKIACHHUA y‘I€6HOI>'I - IpaKTHKa II0 IIOJTYYCHHUIO IICPBUYHBIX HpO(i)eCCI/IOHaHBHHX
YMeHI/Iﬁ W HABBIKOB, B TOM YHCJIC IICPBHUYHBIX YMeHI/Iﬁ 1 HaBBIKOB Hay‘IHO'HCCHe,HOBaTeHBCKOﬁ
ACATCIBHOCTH HeO6XO,[[I/IMLI 3HAaHUA, YMCHHUA U BJIAACHUA, Cq)OpMI/IpOBaHHBIC B PpE3YyIbTaTC
HU3YUCHUA NUCHUIIINH ««MaTeMaTI/IKa», «Duszukay.

3HaHI/I$[, YMCHHA U BJIAACHHUSA, TTOJIYYCHHBIC B IIPOLECCE MTPOXOKIACHHUU yqe6H0171 ITPAKTHUKHU II0
MMOJIYYCHHIO IIEPBUYHBIX HpO(i)eCCI/IOHaJ'ILHLIX YMeHI/Iﬁ 1 HAaBbBIKOB, B TOM YHCJIC ICPBUYHBIX yMeHI/Iﬁ
1 HaBBIKOB HaquO'HCCHCZ[OBaTCHLCKOﬁ ACATCIIBHOCTU TIPAKTUKH, 6y,Hy'T HGO6XOI[I/IMBI npu
MMPOXOKACHUUN HpOHBBOI[CTBCHHOﬁ - HPAaKTUKH 110 IIOJYYCHUIO HpO(bCCCI/IOHaJ'ILHLIX yMCHI/Iﬁ )51
OIIbITa HpO(bCCCHOHaHLHOﬁ JACATCIIBHOCTH M HAITMCaAHUA BLIHYCKHOﬁ KBaHH(I)HKaHHOHHOﬁ pa6OTBI.



4 MecTo NMPOBEACHUA NMPAKTUKH

Y4eOHas - MpaKTUKa MO MOJYYSHHUIO TICPBUYHBIX MPOPECCHOHATBHBIX YMEHUN U HABBIKOB, B
TOM 4YHCJIE€ NEPBUYHBIX YMEHUN M HABBIKOB HAyYHO-MCCIIEI0BATEIbCKON AEATEIbHOCTU MPAKTHUKA
npoBoautcs Ha 6aze ®I'BOY BO «MI'TY um. I''1. HocoBay, a takke AO « opaneKTpoceTh T.
MarsuToropcka».

Crnioco6 mpoBeneHust y4yeOHOW NPAKTUKU IO IMOTYYCHUIO TEPBUYHBIX MPO(ECCHOHATBHBIX
YMEHUU M HaBBIKOB, B TOM YHCJIE€ TEPBUYHBIX YMEHHI U HABBIKOB HAYYHO-HCCIIEIOBATEIHCKOU
NESITEIbHOCTH MPAKTUKU: CTAllMOHApHAs

Y4eOHasi MpakTUKA 1O TOJYYCHHUIO MEPBUYHBIX MPO(ECCHOHATBLHBIX YMCHHIA U HAaBBIKOB, B
TOM 4YHCJI€ [EPBUYHBIX YMEHMM U HaBBIKOB HAyYHO-MCCJIEIOBATEIbCKOW JI€ATEIbHOCTH
OCYILIECTBIISIETCS] HEMPEPHIBHO.

5 Komnerenunu odyuaroierocsi, popMmupyemMbie B pe3y/ibTaTe NPOX0:KIeHUsI Y4eOHOi -
NMPAKTHUKA I10 MOJYy4YeHHI0O ePBUYHBIX NPOdecCHOHATbHBIX YMEHH U HABBIKOB, B TOM
Yyucsie MePBUYHBIX YMEHUH 1 HABBIKOB HAYYHO-HCCJIE0BATEIbCKOI AeATeIbHOCTH H
IUVIAHUPYeMble pe3yJabTaThl 00y4eHu st

B pesymbrare mpoxokaeHWs Y4eOHOM - TpaKTHKa 10 TOJYYEHHI0 TIEPBUYHBIX
HpOCbeCCI/IOHaJ'II)HI)IX YMCHI/Ifl N HaBBIKOB, B TOM YHUCJIC NMECPBHUYHBIX YMeHI/Iﬁ W HaBbIKOB HAaY4YHO-
HCCIIE0OBATEICKON JICITEIBHOCTH Yy 0O0YyYaroIero, J0JDKHBI ObITh C(OPMHUPOBAHBI CIIETYIOIINE
KOMIICTCHIIUU .

CtpyKTypHBIU
JJIEMEHT [Tnanupyemble pe3ynbTaThl 00y4eHUs
KOMITETEHIINH

OK-7 cniocoOHOCTBIO K CAMOOPTraHU3aIUu U CaMO00PaA30BAHUIO

3Harh - ey paboThI
- METOIbI BBITIOJIHEHUS PaOOTHI
- CIOCOOBI KOHTPOJISI BBITIOJIHEHUST PAa0OTHI

YMeTh - paboTaTh C TEXHUYECKOH, CITPABOYHOM JIMTEpATypO
- BBIICTISITH HY)KHOE ISl BHITIOJTHEHUS paOOTHI
- JIeNlaTh BBIBO/JIBI

Bnaners - METOJINKOH MCCiIe0OBaHUN

IMPAKTHUICCKUMHU YMCHUAMU U HABBIKAMHA UX UCIIOJIb30BAHUA

- 3KCH6pHM€HT3.J'ILHOI>i JACATCIIBHOCTBIO.

OIIK-1 cmoco0HOCTBIO OCYHIECTBJIATH MOMCK, XPaHEHUe, 00pad0TKY M aHAJIN3 HH(OPMALHHU
U3 Pa3MYHbIX HCTOYHHKOB M 0a3 TaHHBIX, IPEICTABJIATH ee B TpedyeMoM dopmare ¢
HCI0JIb30BAHMEM HH(OPMAIMOHHBIX, KOMIILIOTEPHBIX U CeTeBbIX TEXHOJIOT Uil

3HaTh - OCHOBHBIC UCTOYHHUKH I/IH(I)OpMaLII/II/I
- MCTOJbI UX ITOUCKaA
- aHaJIu3 PIH(I)OpM&I.[PIPI N3 pa3JIMYHbIX HCTOYHHUKOB

Ymers - OCYILECTBIIATh OUCK UHPOPMALIUU

- aHaJTM3UPOBATh HH(OPMALIHIO

- MPECTaBIATH €€ B TpeOyeMoM Gopmare ¢ HCHOIb30BAHUEM
MH(POPMAIIMOHHBIX, KOMITBIOTEPHBIX M CETEBBIX TEXHOJIOT M

Bnaners - METOIUKON OMCKa HHPOPMALIH
- METOJIMKON aHaJIN3a MOJIy4eHHON HH(pOpMaIuu




CrpyKTypHBIi
JJIEMEHT
KOMIIETEHIIUU

[Tnanupyemblie pe3ynbTaThl 00yICHHS

- METOUKOU TIpeicTaBieHus nHpopmanuu B Tpedyemom popmare

IIK-1 — cmoco0HOCTBIO Y4yacTBOBaTh B IINIAHUPOBAHUHU, NOATOTOBKE M BBINMMOJHCHUU THIIOBBIX
IKCIICPUMEHTAJIBbHBIX HCCJIeI0BAHUH 10 3aJaHHOI MeTOdUKE

3HaTh - YCTPOHCTBO 3JIEKTPOOOOPYIOBAHHS, OCHOBHBIE MapaMeTphl PErylupOBKH
¥ HaJIaJIK1
- CrocoObI OLIEHKH apaMeTpoB

YmMmers - onpenensiaTh 00beM padoT, He0OX0AUMbIE TPUOOPHI U YCTPOKUCTBA
- JIeJIaTh aHAJIW3 MOJTYYEHHBIX PE3YyIbTATOB

Brnanets - METOJMKONH  IyCKO-HalaJO4YHbIX paboT C yderoM OCOOEHHOCTEH
000pyn0oBaHUs

- J€J1aTh BBIBOIbI 00 YCHIECITHOCTH NPOBCACHHBIX pa60T

IIK-2 cnocodHOCTHI0 00padaTHIBATH Pe3yJbTAThl IKCIEPUMEHTOB

3HaTh - 00BbEM TEXHHUYECKOTO OOCIY)KMBaHHSI U PEMOHTa U OCHOBHBIE MTapaMeTphl
000py/I0BaHHUs, NEPUOAUYHOCTh TEXHUYECKOT0 OOCIYKUBAHUS U PEMOHTA

YmeTh - MPUMEHSITh METOJMKH pabdoT MO TEXHUYECKOMY OOCITY)KMBaHUIO H
PEMOHTY U BBIOMpaTh Hanbosiee 3 HEeKTUBHBIC
- COCTaBJISITh PEMOHTHBIE KapThl

Bnanets - METO/JIaMHU  TE€XHUYECKOTO OOCITYy)KMBaHHSI M PEMOHTa, OIPEIENAThH

3¢ (HEeKTUBHOCTh UX TPUMEHEHUS
- MPAKTUYECKUMHU HaBBIKAMU TI0 PEMOHTY 3JIEKTPOOOOPYIOBAHUS

IIK-5 roToBHOCTBHIO ompenesiTb MapaMeTpbl 000pyJA0BaHUsI 00bEeKTOB NMPO(deccHoHATbLHOI

HAesATeJIbHOCTH

3HaTh - OCHOBHBIE XapaKTEPUCTUKU
- CHOCOOBI MX OTpeeNICHUs
- oTpe/ieNieHue HEM3BECTHBIX XapaKTEPUCTHK

Ymethb - BBIICTISITh  OCHOBHBIE  XapaKTEpUCTUKW IO UX 3HAYMUMOCTH U
aHAJIM3UPOBATH UX

Brnanets - METOJIMKOM  ONpEeNeNeHUs] XapaKTepUCTUK 10 MX 3HAYUMOCTH H

MCTOI[HKOﬁ HX aHaJIn3a

IIK-8 cnocoGHOCTHI0 HMCNOJIb30BATH TeXHHMYECKHE CPelCTBA /Ui HM3MePeHUs] U KOHTPOJIs
OCHOBHBIX IAPaAMETPOB TEXHOJOTHYECKOT0 Mpolecca

3HaTh - OCHOBHBIC TCXHUYCCKUC CPCACTBA
- 0071aCTh UX IIPpUMCHCHUA U CII0COOBI UX IMPUMCHCHUA
YMeTh - OIIPCACIIATH H606XOI[I/IMBIC CpCACTBa U CXEMbI X BKIIIOYCHUS
- IIPUMCHATH MCPbI 0€30IMacHOCTH npu pa60Te
Bnanets - METOIUKOI ONpCACIICHUA HCO6XOI[I/IMBIX CpCACTB U UX NPUMCHCHUSA

- METOUKOI IMPOBCACHUA 0€30IaCHBIX pa60T

ITK-10 cnoco0HOCTBHIO MCNOJIBL30BATH NMPABHJIA TEXHUKH 0€30MACHOCTH, NPOM3BOJACTBCHHOM
CaHUTapPHH, NOKAPHOI 0e30MaCHOCTH U HOPMBI OXPaHbI TPyaa

3HaTh - OCHOBHBIC ITpaBHJIa 0€30IMacHOCTH U 00JIACTH UX IMPUMCHCHU
- 0COOEHHOCTH CpCACTB 3alllUThI
YMmeTh - ONpCHACIIATD HCO6XOI[I/IMBIC MCPBI 0€30ITaCHOCTH U CpeAcTBa 3alIUThI

- ONpCACIIATh OMIACHOCTHU, BO3HUKAIOIIUEC ITPU BBITIOJIHCHUUN pa60T




CrpyKTypHBIi
JJIEMEHT [Tnanupyemble pe3yabTaTbl 00ydeHUs
KOMIIETEHIIUU
Bnaners - HaBBbIKAMM [IPUMEHEHUS CPE/ICTB 3aLUThI
6 CTpykTypa u colepkaHue Y4eOHOH - NPAKTHKA MO MOJYYEHHIO TepBHYHBIX

l'lpO(l)eCCI/IOHaJIbHI)IX yMe}mﬁ H HABBIKOB, B TOM YMCJI€ ICPBHYHBIX yMe}mﬁ 1 HABBIKOB
Hay'lHO'I/ICCJICIIOBaTeJIBCKOﬁ JCATCJIbHOCTH

OO0mast TpyA0eMKOCTh TIPAKTHKKM COCTaBJISICT 3 3a4eTHhIX eaunamibl, 108 akan. dacos, B ToM
17 () (5

— KOHTaKTHas padora 3,7 aKaJI. 4acos;

— camocrositensHas padora 104,3 akaj. Jacos;

— B opme npakTuyeckoii moarorosku — 108 akan. yacos

Ne Paznenst (3Tansl) u Bunet pabot Ha npakTuke, Kox u cTpyKTypHBIH
/Tl | CcOJep’KaHue MPAaKTUKKU | BKIIOYAs CAMOCTOSITENIbHYIO paboTy | 9JIEMEHT KOMIIETEHITUN

1 | IloaroToBUTENBHBIN [IpocnymmBanue BBOJIHOTO OK-7
WHCTpPYKTaXka IO OXpaHe TpyAa u
W3y4YeHHE CIIeKypca B  paMKax
00pazoBaTeIbHON MTPOTPAMMBI

2 | UccnemoBarenbCKuii Bremonnenue HayuyHo-| OIIK-1; IIK-1, 2, 5, 8,
HCCIICIOBATEIBbCKHUX, 10

IIPOU3BOJICTBEHHBIX u Hay4YHO-
TIPOM3BOJICTBEHHBIX 3aJaHUN

3 | O6paborka wu anamu3| COop m oOpabotka dakruueckoro u| OIIK-1; IIK-1, 2, 5, 8§,

MOJIy4eHHO N JIUTEPaTypPHOTO Marepuaia 10
nHpopMaruu

4 | IlonrotoBka otuera mo| Cucremarm3anus Qaktuyeckoro u| OIIK-1; IK-1, 2, 5, 8§,
MIPaKTUKE JUTEPATYPHOTO MaTepHaia 10

7 OueHOYHBbIE CPeACTBA JJisi MPOBeIeHUs MPOMEKYTOYHOH aTTecTAUMU MO yY4eOHOH -
NPAKTHKA M0 NMOJY4YeHHI0 NePBUYHBIX NPOodecCHOHATBHBIX YMeHHII U HABBIKOB, B TOM
YyHcJle NePBUYHBIX YMEHHMI H HABLIKOB HAYYHO-HCCJIEJ0BATEIbCKOI /1esiTeIbHOCTH

HpOMe)Ky’TOLIHaH arrecragusa II10 yqe6H0171 - IIpAaKTHKa 110 IIOJIYYCHUIO IICPBUYHBIX
HpO(beCCI/IOHaJIbeIX YMCHI/Iﬁ H HABBIKOB, B TOM YHUCJIC IICPBUYHBIX YMeHI/Iﬁ W HAaBBIKOB HAY4YHO-
HCCIIEI0BATEIbLCKOM ACATCIIBHOCTH HUMECT OCJIBIO OIIPCACIINTD CTCIICHDb JOCTHXXCHUA
3aIlJTaHUPOBAHHBIX PE3YJIbTATOB O6y‘leHI/I${ " ITPOBOJUTHLCS B CI)OpMC 3a4€Ta C OHGHKOﬁ.

3auer ¢ OILICHKOM BBICTABIIIETCS 06Y‘IaIOH_[eMYC$I 3a MOATOTOBKY M 3aliUTy OTYCTa II0
IIpaKTHUKE.

IloaroroBka oT4yeTa BEINOJIHICTCS 06y‘IaI-OIJ_II/IMC$I CaMOCTOATCIIBHO 110 PYKOBOACTBOM
IpenoaaBaTelis. HpI/I HalmMCaHUN OTUCTA 06yqafomm71c51 JOJIKCH IMOKa3aTb CBOC YMCHUC pa6OTaTL C
HOpPMATUBHBIM  MAaTCpUaJIOM UW JIUTCPATYPHBIMU HCTOYHHKAMH, a TaKXKC BO3MOXHOCTb
CUCTCMATU3UPOBATL U AHAJIIU3UPOBATH (I)aKTI/I‘leCKI/Iﬁ Marepuail U CaMOCTOATCIIBHO TBOPYCCKHU €IOo
OCMBICJINBATh.

ConepncaHHe 0OT4UCTa ONPCACIIACTCA HHAUBUAYAJIbHBIM 3aIaHUEM, BBIJAHHBIM PYKOBOJUTCIICM
IIPaKTHUKH. B nmponecce HarmrcaHus OT4YCTa O6y‘-I€lIOH.[HfIC5I JOJIKECH pa306paTLc51 B TCOPCTUUYCCKUX
BOIIpocCax I/I36paHHOI>'I TEMbI, CaMOCTOATCJIBHO TIPOAHAIU3NPOBATH HpaKTI/I‘{CCKI/Iﬁ Marcpuall,
pa3o6paTL 1 000CHOBATH MPAKTUYCCKUC MTPCATIOKCHU.




Ha mpoTsskeHuM BCero mepuoja MPOXOXKIACHUS MPAKTUKH OOYYaIOUIMICS JIOJKEH BECTH
JTHEBHUK I10 MPAKTHUKE, KOTOPBIA OYAET SBIATHCS NPUIOKEHUEM K OTYETY.

TpeGoBanust K CTPYKType W COJEpXAHHMIO OTYeTa IO TPOU3BOACTBEHHOM MPAKTUKE
ONpEENeHbl METOAUYECKUMU pekoMeHaauusMu: llporpamMmma Npou3BOJICTBEHHONW IPAKTUKHU:
METO/JMYECKUE yKa3zaHus Uil CTyldeHToB HanpasieHus 140400.62 «DnexTposHepreTuka u
AIIEKTPOTEXHUKAY, TPopmIb «IiekTpocHad)keHne» Bcex hopm odydenus / A.B. Managees, A.B.
Koukuna, E.A. I1anosa, I'.Il. Kopuunos. — Maruutoropck: M31-B0 Marauroropck. roc. TexH. yH-
ta uM. [ .. Hocosa, 2014. — 30 c.

['oToBBIN OTYET chaeTcs Ha MPOBEPKY IPENOAABATENIO HE MO3JHEE 3-X JHEH O OKOHYAHUS
npakTuku. [IpenonaBarenb, MpoBEpPUB OTYET, MOXKET BO3BPATUTH €ro A JOpPaOOTKH BMECTE C
MMCbMEHHBIMU 3aMedaHusiMU. OOydaroluiicss JTOJDKEH YCTpaHWUTh I[OJIyYE€HHbIE 3aME4yaHMsl U
MyOJIMYHO 3aIUTUTh OTYET.

Bua arrectanuu mo uToraM IpakTUKH — 3a4eT C OLIEHKOM, KOTOPBIH MPOBOAUTCS B (hopme
cobecel0BaHus.

IIpumepHoe HHAMBHUAYATbHOE 32JaHHE HA IPOU3BOJACTBEHHYIO IPAKTHUKY:
[enp mpoxokAeHNS NPAKTUKHA:

— MW3Yy4YE€HHE BOIPOCOB IPOU3BOACTBA, MEpeAayd U paclpelesieHus] IIEKTPOIHEPInH,
03HAaKOMJIEHHE C OCHOBHBIM OOOpYIOBaHUEM IMPEINPUSITUS U C OpraHusanueil padboThl
KOJUIEKTHBA TMPEANPUATUS, a TaKKe C SKOHOMHYECKMMHU MOKa3aTelsIMU NPEeanpUsTus u
MEPOTIPUATHSAM 10 SHEProCcOEPEKEHHIO.

3agaun NPaKTUKU:
— TIEPBUYHOE 3HAKOMCTBO C OPTaHU3AIMOHHON CTPYKTYPOU MPEIIPUSATHS,
— HW3y4YEHHUE B3aUMOCBS3H TEXHOJIOTHYECKOTO MPOIIeCcca;
— HW3y4YEHHUE PSKUMOB pabOTHI MPUEMHHUKOB JIEKTPUUECKON IHEPTHH;
— 3HAKOMCTBO C OpraHU3alMEeH pEMOHTHBIX PaboOT;
— HW3y4YeHHUE MEPOINPHUATHN MO OXpaHe TPyAa U TEXHUKE O€30MaCHOCTH, OXpaHe OKpYKarolen
Cpensl,
—  H3Yy4YEHHUE TEXHHKO-DKOHOMHYECKHUX IMOKa3aresei o0beKTa.

Bormpocsl, noanexaiue u3ydeHuro (IpUMepHOe COIepKaHue OTYETA):
—CTPYKTYpa, TEXHOJOTUYECKH Mpoliecc IPeAnpUsThs, 11eXa, ydacTKa WM OT/ICICHHUS;

— cucTeMa 3JIEeKTPOCHA0XKEHUS TaHHOTO 00BEKTa;

— XapaKTEePUCTHKY MOTPeOUTENEeH 2EeKTPUUECKON SHEPTHH;

— 0COOEHHOCTH HCHOJHEHHS 3JEKTPOYCTAHOBOK CHCTEMBI 3JEKTPOCHAOXKEHUS C YYETOM
YCIOBUH Cpe/bl MTPOU3BOJCTBEHHBIX TOMEIICHUN;

— 00opyJoBaHHe, alnaparypy, BBIUUCIUTEIbHYIO TEXHUKY, KOHTPOJIbHO-U3MEPHUTEIbHBIC
npuOOpsl M HUHCTPYMEHTHI, a TaKXKE MEXaHM3AIMI0 M aBTOMATH3alMI0 IPOU3BOICTBEHHBIX
IIPOLIECCOB;

— OpraHu3alys 3KCIUTyaTallid U PEMOHTA JIEKTPOYCTAHOBOK CHCTEMBI AJIEKTPOCHA0KEHHUS;

— DKOHOMMKA, OpraHu3alus U yIpaBJICHNUE IPOU3BOACTBOM;

— MEpONPUATHS M0 SKOHOMHUM U 00ECIIEYEHNIO KaueCcTBa HIEKTPOIHEPTUH;

— co3zaHue U o0ecriedeHrne 6e30NacHbIX U 3/I0pOBBIX YCIOBUH Tpy/a.

[Inanupyemble pe3yabTaThl MPAKTUKH:

1. M3Y4YEeHHE OXpaHbl TPYy/la, TEXHUKH O€30MMaCHOCTH, MPOTUBOMIOKAPHOU O0€30TTaCHOCTH
Ha 00BEKTE;



2. W3y4YeHHE  AJMUHUCTPATHBHO-OPraHM3aIlMOHHOM  CTPYKTYpBl  HpPEINPHUSATHS,
MIPOBEJICHUS HAJAJI0YHBIX pab0T, TEXHOJIOTHI MPOBEACHUS PEMOHTHBIX pa0d0T, pEBU3UN, OCMOTPOB,
WCTIBITAaHHIA; OpPraHU3aIuK OTIEPATUBHOTO OOCTY)KHBAHHUS;

3. O3HAaKOMJICHHE C TEXHOJOTHUECKUM MPOIIECCOM MPOMBIIUICHHOTO IPEANPHUSITHS

4. cObop wHpOpPMAMK W UW3yYCHHE TNPUHIMIIOB JEHCTBUS W  KOHCTPYKIHI
ANIEKTPOOOOPYIOBAHUS;

S.  U3YYEHHE OpraHu3allld U TEXHUYECKUX CpPEJICTB ydeTa M KOHTPOJISI pacxoia
AJIEKTPOIHEPTUU, MEPOIIPUSITUI 11O SHEPrOCOEPEKEHHUIO ;
6.  cTpyKTypH3amus Marepuana s IOArOTOBKY K HAIMCAHHUIO OTYETA.

Iloka3aTeu M KPUTEPUH OLIEHUBAHUS:
— Ha OIEHKY «OTJMYHO» (5 Oa/IoB) — 0OyYaromuiicsi MPEJCTaBIsET OTYET, B KOTOPOM B

MOJTHOM 00BEME PACKPBITO COJIEPIKAHHE 3aJaHHS;, TEKCT U3JIAraeTcsl MOCIIEA0BATENIFHO U JIOTHYHO C
MPUMEHEHHEM AaKTyaJbHBIX HOPMATHUBHBIX JOKYMEHTOB, B OTYETE JaHA BCECTOPOHHSSA OIICHKA
MPAaKTUYECKOTO MaTepuana; WCIOJNb3YeTCsl TBOPYECKUMH TMMOMXOA K PEIICHUI0 MPOOIIEMBI;
cOpMyYIMPOBaHBI SKOHOMHUYECKH 00O0CHOBAHHBIC BBIBOJBI M MPEIOKEHUSI. OTYET COOTBETCTBYET
MIpeIbABISEMBIM TPEOOBAHUAM K 0(OPMIICHHIO.

Ha nyGnuyHoi 3ammuTe 0oOydarolmuiicss AEMOHCTPUPYET CUCTEMHOCTb W TIIyOMHY 3HAHU,
MOJTyYCHHBIX TPH TPOXOXKACHUU MPAKTUKH, CTHIIMCTHYECKH T'PaMOTHO, JIOTHYECKH MPABHIHHO
M3JaraeT OTBETHl Ha BOMPOCHI; JAae€T HCYEPIBIBAIOIIAE OTBETHl Ha JOTOJIHHUTEIBHBIE BOIPOCHI
MpenogaBaTelisi; CrmocoOeH 0000muUT, MaTepua, CAelaTh COOCTBEHHBIE BBIBOJBI, BBIPA3UTh CBOE
MHEHUE, MPUBECTH WILTIOCTPUPYIOLINE PUMEPHI.

— Ha OIICHKY «Xopouio» (4 Oamna) — 0oOyJaromuiics MPEACTaBIsSET OTYET, B KOTOPOM
COJIep’)KaHHE PACKPBITO JOCTATOYHO MOJHO, MaTepHall M3jaraercs ¢ MPUMEHEHHEM aKTyallbHbIX
HOPMAaTUBHBIX JOKYMEHTOB, OCHOBHBIE TIOJIO’KEHUS XOPOILIO MPOaHATU3UPOBAHbI, IMEIOTCS BHIBOIbI
U DKOHOMHYECKH O0OOCHOBaHHbIE TMpeniokeHusi. OTyeT B  OCHOBHOM  COOTBETCTBYET
MPEABSBISEMBIM TPEOOBAHUSM K O(POPMIICHHIO.

Ha nyGnuyHoi 3amuTte o0ydaromuics AEMOHCTPUPYET JOCTATOYHYIO IMOJIHOTY 3HAHUM B
o0beMe mporpamMmbl IPAKTUKY, IPU HAJTMYUU JIUIIb HECYIIECTBEHHBIX HETOYHOCTEH B U3JIOKEHUHU
COJIEp’)KaHUs OCHOBHBIX M JIONOJHUTENbHBIX OTBETOB; BIJlaJieceT HEOOXOOUMOW JUIsl OTBETa
TEPMHUHOJIOTHEH; HEIOCTAaTOYHO IIOJIHO PAaCKpPhIBAaeT CYIIHOCTh BOIPOCAa; OTCYTCTBYIOT
WUTIOCTPUPYIOIIKE TPUMEPBI, 0000111at0111ee MHEHHE CTYIEHTa HEJOCTATOYHO YE€TKO BBIPAKEHO.

— Ha OLIEHKY «YyHAOBJIETBOPUTEIbHO» (3 Oamna) — oOyuarouuiicss mpeacTaBisieT OTYET, B
KOTOPOM COJIEp)KaHHE PACKPBITHl ClIad00 UM B HEMOJHOM 00beMe, BBIBOJABI MPAaBUIbHBIC, HO
MIpeII0KEHUs SBISIOTCS HE0OOCHOBaHHBIMU. Matepual usnaraercs Ha OCHOBE HETOJIHOTO IepeyHs
HOPMAaTUBHBIX JOKYMEHTOB. MIMeroTcst HapyiieHus B 0(pOpMIIEHHH OTYETA.

Ha my6nuyno¥ 3ammre oOy4arouiuiicss JEMOHCTPUPYET HEJAOCTATOYHO MOCIEeI0BaTEIbHbBIE
3HaHMUS 1O BOIpPOCaM IMPOrPaMMbl NPAKTHKHU; HUCIOJb3YeT CIEUUaIbHYI0O TEPMUHOJOTHUIO, HO
JIOTYCKaeT OIIMOKM B OINpPEAETICHHH OCHOBHBIX TMOHSTUN, KOTOpBIE 3aTPYIHSETCS HCIPaBUTh
CaMOCTOSITENIbHO; JIEMOHCTPUPYET CIIOCOOHOCTh CaMOCTOSITENIbHO, HO HE IIyOOKO, aHaJIM3HpOBATh
MaTepual, PacKpbIBaeT CYIIHOCTh peIIaeMod MpoOJeMbl TOJBKO TPHU HABOIAIIMX BOIMPOCAX
MIPero/1aBaTelis; OTCYTCTBYIOT MIUTIOCTPUPYIOLINE TPUMEPBI, OTCYTCTBYIOT BBIBOJIBI.

— Ha OIIEHKY «HeYJAOBJIETBOPUTEJIbHO» (2 Oanna) — oOydaromuiics MpecTaBiseT OTYET, B
KOTOPOM COJIEpXKaHHUE PACKPBITHI ¢1a00 U B HETIOJHOM 00BbeMe, BBIBOIbI U MPEATIOKEHHS SIBIISIOTCS
HE0OOCHOBaHHBIMHU. Marepuan wu3jgaraeTcsi Ha OCHOBE HEMOJHOTO TEepedyHs HOPMATHBHBIX
IOKyMeHTOB. IMeroTcs HapymeHust B opopmiieHud otyeta. OTYET ¢ 3aMEYaHUsIMU MPETolaBaTes
BO3BpalaeTcs oOyJaromnemMycst Ha JopaboTKy, U YCIIOBHO JAOIYCKaeTcs A0 MyOJUYHOM 3alUThI.



Ha myOnwuuno# 3amure 00ydaromuiicss JeMOHCTpUPYET (hparMeHTapHbIE 3HAHUS B paMKax
MPOrpaMMbI TMPAKTUKHU, HE BJIAJICET MHUHUMAIBHO HEOOXOJMMOUN TEPMHHOJOTHEH; IOIyCKaeT
rpyObIe JTOrU4ecKHe OMMOKH, OTBEYAsl Ha BOTIPOCHI MPEToAaBaTelisi, KOTOPhIE HE MOXET UCTIPABUTH
CaMOCTOSITENBHO.

— Ha OIICHKY «HeYHIO0BJeTBOPUTEILHO» (1 0ami) — oOyuaromuiicss mpeCcTaBiseT OTYET, B
KOTOPOM OYEHb clab0 pPacCMOTPEHBI MPAKTUYCCKHE BOMPOCHI 3aJaHUS, MPUMEHSIOTCS CTaphic
HOpPMaTUBHBIE JOKYMEHTBHI ¥ OTYETHOCTh. OTYeT BBINOJHEH C HAPYIICHUSMH OCHOBHBIX
TpeboBanuii K odopmiieHuto. OTUeT C 3aMEUaHHMSAMHM IIPETOJAABaTeNii  BO3BPAIIACTCS
oOyyaromemycst Ha opabOTKy, ¥ HE IOMYCKAeTCs IO MyOJTUIHOM 3aIUTHI.

8 YueOHO-MeTOAMYECKOE 1 HH(POPMALIMOHHOE O0ecrieueHne YueOHas - MPAKTHKA MO
MOJIy4YeHHUI0 EPBUYHBIX NPO¢ecCHOHATBHBIX YMEHH U HABBIKOB, B TOM YHCJIe
NEePBUYHBIX YMEHH 1 HABBIKOB HAYYHO-HCCJI€10BATEIbCKOM 1eTeIbHOCTH

a) OcHoBHas JMTEpaTypa:

1. Omnonena, I'. H. DnexTpocHabxeHne MPOMBIIUICHHBIX TPEANPUATUN U TOPOJIOB : yueOHOE
nocobue / I'. H. OnoneBa. — Mocksa : ®OPYM : UHOPA-M, 2020. — 416 c. — (Bsicmiee
oOpazoBanue: bakamaspmar). - ISBN 978-5-8199-0769-6. - Tekcr : smekrtponnbi. - URL:
https://znanium.com/catalog/product/1044499 (mara oGpamienus: 18.09.2020). — Pexxum goctyma:
IO TOJITHCKE.

2. CyBopun, A. B. IlpueMHUKH W TIOTpEOUTENM DICKTPUYECKON OHEPTHH CHCTEM
ANEKTpOCHAOKEHUs DIEKTPOHHBIN pecypc] : yueb. mocodue / A. B. CyBopuH. - Kpacnosipck : Cuo.
denep. yu-t, 2014. - 354 c. - ISBN 978-5-7638-2973-0. - Tekcr : snmekrponnsid. - URL:
https://znanium.com/catalog/product/508079 (maTta obpamenus: 18.09.2020). — Pexxum gocryma: mo
MOATHCKE.

0) JlomosiHuTEbHAS JIUTEpaTypa:

1) Tloawmmyk, B. M. Dkcmayaraiusi, TMarHOCTHKa W PEMOHT 3JIEKTPOOOOPYIOBAHHUS :
yaebHnoe nmocobue / B. W. [lomumyk. — Mocksa : UHOPA-M, 2020. — 203 c. : un. — (Bsicmiee
obOpaszoBanue: bakanmaBpuar). - ISBN 978-5-16-015510-4. - Tekcr : snexrponssid. - URL:
https://znanium.com/catalog/product/1039250 (mara oGpamienus: 18.09.2020). — Pexxum goctyma:
IO TOITHCKE.

2) MupoHoBa, A. H. DexkTpoobopyaoBaHUE u ANIEKTPOCHAOKEHNE
ANEKTPOTEXHOJIOTHYECKUX YCTAHOBOK : yueOHoe rnmocodue / A. H. Muponosa, 0. M. MupoHoB. —
2-¢ u3n., nepepad. u gon. — Mocksa : UHOPA-M, 2020. — 470 c. — (Bricmee oOpa3zoBanue:
bakanaBpuar). - ISBN  978-5-16-013686-8. - Texcr : oamektponHbii. -  URL:
https://znanium.com/catalog/product/949144 (nata o6pamenus: 18.09.2020). — Pexxum pocryma: mo
MIO/TIHCKE.

3) UsanoB, A. A. MojepHusanus NOPOMBIIUIEHHBIX MPEANPUSITAN Ha 0Oase
COBPEMEHHBIX CHUCTEM aBTOMATH3allUM U yIpaBieHus : ydeOHoe mocobue / A.A. VBaHOB. —
Mocksa : @POPYM : UHOPA-M, 2019. — 384 c. — (Bricuiee obpa3oBanue: bakanaBpuar). -
ISBN . - Tekcr : osnekrponssiid. - URL: https://znanium.com/catalog/product/1014762 (mata
obpamenus: 18.09.2020). — Pexxum mocTyma: 1mo moJImucke.

4) Huxkonaesa, C. 1. DiekTpodHEpreTHUecKue CeTH U CUCTeMbl: YueOHOoe mocobue /
Huxonaesa C.1. - Bonrorpaa:Bonrorpanackuil rocynapcTBeHHbIN arpapHbiii ynuBepcutet, 2018. -
64 c.: ISBN. - Tekcr : anekrponnsiid. - URL: https://znanium.com/catalog/product/1007833 (nata
obpamenus: 18.09.2020). — Pexxum nocTyma: 1mo moJImucke.

5) Xopouabckuii, B. 5. Dkcrutyaraiusi CUCTEM 3JICKTPOCHAOKeHUs : yued. mocooue /
B.A. Xoponbckuii, M.A. TapanoB. — Mocksa : UHOPA-M, 2019. — 288 c. — (Bsicuee
oOpazoBanue: bakamaBpmar). - ISBN 978-5-16-014457-3. - Tekctr : snexTpoHHbii. - URL:
https://znanium.com/catalog/product/983549 (nata o6pamenus: 18.09.2020). — Pexxum pocryma: mo
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TIOJIITUCKE.

6) DaekTpoOe30macHOCTh PaOOTHUKOB JJICKTPHUYSCKHX CceTei: YueOHoe mocobue /
[Tpusanos E.E., Edbanos A.B., fctpebor C.C. - CraBponons:Ct['AY - "Tlaparpad”, 2018. - 296 c.:
ISBN. - Tekcr : oamekrtponnsiii. - URL: https://znanium.com/catalog/product/976990 (marta
obpamenus: 18.09.2020). — Pexxum ocTyma: 1mo moIm1cke.

7) DkcriyaTanus JIMHHE PaclpeIeUTebHBIX CETeH CHUCTEM 3JICKTPOCHAOKCHUS:
VYuebnoe mocobue / IlpuBanoB E.E., EdanoB A.B., fActpebo C.C. - CraBpononb:Ct['AY -
"[laparpad", 2018. - 168 c.: ISBN. - Tekcr : omekrponasii. -  URL:
https://znanium.com/catalog/product/976989 (nata o6pamenus: 18.09.2020). — Pexxum gocrymna: mo
TIOJIITUCKE.

8) IlomysnoBuu, H. K. Monrtax, Hamagka, OSKCIUTyaTalis W pPEMOHT CHCTEM
AJIEKTPOCHAOKEHUS TPOMBILIUICHHBIX peanpusTuii : yuebHoe nocobdbue / H. K. IlonystHoBHY. — 5-¢
u3n., crep. — Cankr-IlerepOypr : Jlans, 2019. — 396 c. — ISBN 978-5-8114-1201-3. — TekcT :

ANIEKTPOHHBIMN // Jlann : AJIEKTPOHHO-OMOIMOTEUHAS cucTema. — URL:
https://e.lanbook.com/book/112060 (mata oOpamenus: 18.09.2020). — Pexum goctyma: s
aBTOPH3. NIOJIb30BATEIIEH.

9) BbICTpHIIKHIA, I'. ®. TennorexHuka " SHEPTOCUIIOBOE 000pyI0BaHNE
MIPOMBIIIJIEHHBIX TPEeAnpUsITUi : ydeOHuk anst By3oB / I'. @. beicTpunkuil. — 5-e u3n., ucnp. u
norm. — Mocksa : MzmatenmsctBo HOpaiit, 2020. — 305c. — (Boiciee o0pa3oBaHue). —
ISBN 978-5-534-03889-7. — Tekcr : oamektponnbii // DOBC IOpaiit [caiiT]. —
URL.: https://urait.ru/bcode/451999 (mata oopamierus: 18.09.2020).

10) MupoHoBa, A. H. DnekTpoobopya0BaHNE u AIIEKTPOCHAOKEHNE

AMEKTPOTEXHOJOTHIECKUX YCTAHOBOK : yueOHoe mocooue / A. H. Muponoga, 0. M. MupoHnoB. —
2-¢ u3n., nepepad. u gon. — Mocksa : UHOPA-M, 2020. — 470 c. — (Bwricmiee oOpa3zoBanue:
bakanaspuar). - ISBN  978-5-16-013686-8. - Texcr : oamektponubii. -  URL:
https://znanium.com/catalog/product/949144 (nata o6pamenus: 18.09.2020). — Pexxum gocryma: mo
TIOJIITUCKE.

11) Spomr, B. A. Diekrpuueckue CHCTeMbl W ceTH. KypcoBoe MPOEKTHpOBAHHE :
yaebHoe nocodue / B. A. fApom, A. B. Edanos, C. C. fctpe6oB. — Cankr-IlerepOypr : Jlans,
2020. — 172 c. — ISBN 978-5-8114-5161-6. — Texkcrt : ameKkTpoHHBIH / JlaHb : 3JIEKTPOHHO-
oubmmoreunas cucrema. — URL: https://e.lanbook.com/book/147106 (mara oGparieHus:
18.09.2020). — Peskum mocTyma: s aBTOPH3. MOJIb30BATENIEH.

12) Ilnamanckuit, JI. A. DuexrpocHaOkeHHE TOPHOrO IPOU3BOJACTBA : YydcOHOE
noco6ue / JI. A. ITnamanckuii. — Mocksa : MUCHC, 2017. — 118 ¢. — ISBN 978-5-906846-
48-8. — Texkcr : anexkTpoHHbld / Jlanb : 3JeKTpoHHO-OMOMMoTeyHass cucrtema. — URL:
https://e.lanbook.com/book/108121 (mara oOpamienus: 18.09.2020). — Pexum mocryna: s
aBTOPH3. TIOJIb30BATEIICH.

13) Illep6akoB, E. ®. DnekrpocHaOXeHHE U DICKTPONMOTPEOJCHHE B CEIbCKOM
xo3siicTBe : yuebHoe nocobue / E. @. Illepbakos, /. C. Anexcanapos, A. JI. JlyboB. — 2-e u3n.,
crep. — Cankr-IlerepOypr : Jlanp, 2020. — 392 c¢. — ISBN 978-5-8114-3114-4. — Texkcrt :
ANEKTPOHHBIN // Jlanp : ANIEKTPOHHO-OMOINOTEYHAS cucTema. — URL.:
https://e.lanbook.com/book/130498 (mara oOpamenus: 18.09.2020). — Pexum moctyma: s
aBTOPU3. MOJIb30BATENCH.

14) Illep6akoB, E. ®@. DiexkTpocHaOXeHHE U DICKTPONOTPEOICHUE B CTPOUTEIBCTBE :
yuebHoe mocobue / E. @. Illlepbakos, [I. C. Anekcanapos, A. JI. JIyboB. — 2-e uza., gom. —
Cankr-IlerepOypr : Jlanp, 2012. — 512 ¢. — ISBN 978-5-8114-1390-4. — TekcT : 31eKTpOHHBIA //
Jlanp : amexTpoHHO-OMOMMoTeunas cucrema. — URL: https://e.lanbook.com/book/9469 (nmata
oOpamtenus: 18.09.2020). — Pexxum poctymna: ajas aBTOpU3. MOJIb30BaTENEH.

15) Kopob6og, I'. B. DnekrpocHadkenue. KypcoBoe mpoekTupoBaHue : yueOHOe mocooue
/ T'. B. Kopo6og, B. B. Kaprasues, H. A. Uepemucunona. — 3-e u3a., ucnp. — Cankr-IlerepOypr :
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Jlanp, 2014. — 192 c. — ISBN 978-5-8114-1164-1. — TexkcT : aneKkTpoHHbIi / JlaHp :
ANIEKTPOHHO-OMONMMoTeuHas cucrema. — URL:  https://e.lanbook.com/book/44759  (mata
obpamenus: 18.09.2020). — Pexxum gocTyna: st aBTOPU3. TIOJIb30BATEICH.

16) Xoponbckuii, B. S. TexHUKO-IKOHOMHUYECKHE pacyeThl paclpeleIuTeIbHbIX
ANIEKTpUYECKHX ceTell : yaeOHoe nocobue / B. f. Xoponbckwmii, M. A. Tapanos, JI. B. [letpoB. —
Mocksa : ®OPYM : UHOPA-M, 2020. — 96 ¢. — (Bsicmiee o6pazosanme). - ISBN 978-5-00091-
653-7. - Tekcr : amekrponnsii. - URL: https://znanium.com/catalog/product/1040241 (nara
obpamenus: 18.09.2020). — PexxuM ocTyma: 1mo Mo ImmcKe.

17) Cubukun, 0. JI. DnekrpocHaOKeHUEe NPEINPUITUI TOOBIYM U epepadOTKU HeDTH
u rasza : yueOnuk / FO. JI. Cubukun. — Mocksa : ®OPYM : UHOPA-M, 2020. — 352 c. —
(Beicmiee oopazoBanme: bakamaBpuart). - ISBN 978-5-00091-715-2. - Tekcer : anekrponnsiit. - URL:
https://znanium.com/catalog/product/1042274 (nata oGpamienus: 18.09.2020). — Pexxum goctyma:
IO TIOJIITHCKE.

18) Kunesmos, A. B. OcHOBBI palliOHAIBHOTO MOTPEOICHHSI 3JCKTPOIHEPTUH : yueOHOe
nocobue / A. B. KineBuos. - 2-e u3z., ucrp. u jom. - Mocksa : Bosnorna : Uadpa-Unxenepus, 2020.
- 232 c. - ISBN 978-5-9729-0406-8. - Tekcr : onektponHbii. - URL:
https://znanium.com/catalog/product/1168510 (mara oGpamienus: 18.09.2020). — Pexxum goctyma:
IO TTOJTIITHCKE.

19) Kynpusino, /I. B. UndopmanmonHoe W TEXHOJIOTHYECKOE  oOecreveHHe
npodeccuoHaIbHON /1eATENbHOCTH | y4eOHUK M MpakTukyM s By3oB/ JI. B. KympusHos. —
Mocksa : U3znarensctBo FOpaiit, 2020. — 255 ¢. — (Bricmiee o6pazoBanue). — ISBN 978-5-534-
02523-1. — Teker : AIIEKTPOHHBIN /! ObC FOpaiit [caiT]. —
URL.: https://urait.ru/bcode/451080 (maTta oopamierus: 18.09.2020).

20) BeICTpHIIKHIA, I'. ®. TennorexHuka u SHEPTOCUIIOBOE 000pyI0BaHKE
MPOMBIIJICHHBIX MPEANPUATHN | yu4eOHHUK misi By30B / I'. ®@. beicTpunkuii. — 5-e¢ w31., ucnp. u
non. — Mocksa : MznmarensctBo IOpaiir, 2020. — 305c¢. — (Bsicmiee o0pa3oBanue). —
ISBN 978-5-534-03889-7. — Tekct : oamekrponnbii // DOBbC IOpaiit [caiit]. —
URL.: https://urait.ru/bcode/451999 (marta oopamenus: 18.09.2020).

21) baeB, B. . CeeToTexHHKa: TMPAKTHKyM II0 JIIEKTPUYECKOMY OCBCIICHHUIO M
obOmydeHuro : yuebHoe mocobue mis By30oB / B. . baeB. — 2-¢ w3z., ucnp. u mon. — Mocksa :
N3narensctBo Opaiit, 2019. — 220 c. — (Boicmee o6pazoBanue). — ISBN 978-5-534-12096-7.
— Texker : anekrponnsiii / OBC IOpaiit [caiit]. — URL: https://urait.ru/bcode/447629 (nata
obOpamenus: 18.09.2020).

22) Beictpunkwuii, I'. ®. DnexrpocHadxkenue. CuioBbie TpaHchOpMAaTOphI : ydeOHOE
nocobue anst By3oB/ I'. ®@. beictpunkuit, b. . Kynpun. — 2-e u3z., uchp. u mon. — Mocksa :
WznatensctBo FOpaiit, 2020. — 201 c. — (Boicmiee obOpazosanue). — ISBN 978-5-534-08404-7.
— Texker : anekrponnsnii / IBC IOpaiit [caiit]. — URL: https://urait.ru/bcode/452001 (nata
obpamenus: 18.09.2020).

23) SlaykoBuy, I'. Y. DnekrpocHabkeHne cebCKOro X03siicTBa: [IpakTukym / SIHykoBHY
I''1., ITporocoBunkuii 1.B., 3enenpkeBuu A.W. - Mocksa :HUL] UH®PA-M, Hos. 3nanue, 2015. -
516 c. (Beicuiee o6pazoBanue: bakanaBpuat)[SBN 978-5-16-010297-9. - TekcT : 3MEeKTPOHHBIH. -
URL: https://znanium.com/catalog/product/483152 (mara oOpamenus: 18.09.2020). — Pexum
JOCTyIA: 1O TOIHCKE.

24) Omnonera, I. H. DnekTpocHaOkeHUE TPOMBIILIICHHBIX MPEIIPUATHI U TOPOJIOB :
yuebnoe mnocobue / I'. H. OmoneBa. — Mocksa : ®OPYM : UHOPA-M, 2020. — 416 c. —
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(Beicmiee oopazoBanue: bakamaBpuart). - ISBN 978-5-8199-0769-6. - Tekcr : anekrponnsiit. - URL:
https://znanium.com/catalog/product/1044499 (nata oGpamienus: 18.09.2020). — Pexxum goctymna:
IO IOJIITUCKE.

25) AnuapoBa, T. B. DiektpocHaOXeHHUE U 3JICKTPOOOOPYIOBaHUE 3[aHUN U
coopyxenuii : yaeOnuk / T.B. Angaposa, M.A. Pamerckas, E.JI. CreOynoBa. — 2-¢ u3j., mepepad.
u gom. — Mocksa: ®OPYM : UHDPA-M, 2020. — 415 c¢. — (Bsicuiee obOpa3zoBanue:
bakamaBpuar). - ISBN  978-5-00091-500-4. - Tekct : omekrtponnbi. -  URL:
https://znanium.com/catalog/product/1045619 (mara oGpamienus: 18.09.2020). — Pexxum goctymna:
IO TIOJITHCKE.

26) T'epacumoB, A.W. DnekrpocHaOXeHHWE TOPHBIX mpeanpustuii. [IpoekTHbie
MIPEIOAKEHUS 111 KypCOBOTO M JMIUIOMHOTO MPOEKTUpOBaHus : yuel. mocooue / A.W. T'epacumos,
C.B. Ky3pmun, O.A. KoBanéBa. - KpacHosipck : Cub. denep. ya-t, 2017. - 264 c. - ISBN 978-5-
7638-3572-4. - Tekct : anekrponnsiit. - URL: https://znanium.com/catalog/product/1032127 (nata
obparmenus: 18.09.2020). — Pexxum ocTyma: 1mo moAmucke.

27) Xopousbckuii, B. SI. Dxcrutyaramusi cucteM 3JIeKTpocHaOKeHHs : yded. mocobue /
B.A. Xoponbckuii, M.A. TapanoB. — Mocksa : UHOPA-M, 2019. — 288 c. — (Bsicuiee
oOpazoBanue: bakamaspmar). - ISBN 978-5-16-014457-3. - Tekcr : smektponsbii. - URL:
https://znanium.com/catalog/product/983549 (nata oopamenus: 18.09.2020). — Pexxum gocryma: mo
IIOAIIMCKE.

28) DkcriyaTanus JIMHHE PaclpeaeUTeNbHBIX CeTeld CHCTEM DIIEKTPOCHAOKEHU:
VYyeonoe mocobue / IlpuBanoB E.E., EdanoB A.B., Scrped6o C.C. - CraBponoas:Ct['AY -
"[Taparpad", 2018. - 168 c: ISBN. - Teker : onekrponasid. -  URL:
https://znanium.com/catalog/product/976989 (nata o6pamenus: 18.09.2020). — Pexxum gocryma: mo
MOATIHCKE.

29) IlyzakoB, A.B. Cucremsl 3JIEKTPOCHAOKEHHS TPAHCIOPTHBIX CPEACTB : YyueOl.
nocobue / A.B. Ily3akoB. - Mocksa ; Bonorga : Uadpa-Umxkenepus, 2019. - 228 c. - ISBN 978-5-
9729-0344-3. - Tekcr : anekrponnsiit. - URL: https://znanium.com/catalog/product/1048735 (nara
obpamenus: 18.09.2020). — Pexxum ocTymna: 1mo moAmnucke.

30) I'epacumoB, A. U. IIpoekTupoBaHHE 3IEKTPOCHAOKEHHS IIEXOB 00OraTUTEIBHBIX
(dhabpuk : yued. mocodue / A. U. I'epacumos, C. B. Ky3pmun. - Kpacnosipck : Cub. denep. yH-T,
2014, - 304 c. - ISBN 978-5-7638-3023-1. - Tekcr : onekrponasid. - URL:
https://znanium.com/catalog/product/511087 (nata o6pamenus: 18.09.2020). — Pexxum pocrymna: mo
TIOJIITUCKE.

31) Cubukun, 10. JI. Ilocobue K KypcOBOMY M JUIUIOMHOMY IPOEKTHPOBAHHUIO
ANIEKTPOCHAOKCHUST TIPOMBIIIICHHBIX, CEIbCKOXO3IHCTBEHHBIX M TOPOJCKHX OOBEKTOB : yueOHOE
nocobue / FO.JI. Cubukun. — Mocksa : ®OPYM : UHOPA-M, 2021. — 383 c¢. — (Bsicmiee
oOpazoBanue: bakamaBpuar). - ISBN 978-5-00091-740-4. - Tekctr : snexTpoHHbii. - URL:
https://znanium.com/catalog/product/1186715 (mata o6pamenus: 18.09.2020). — Pexxum gocryma:
IO TOJITHCKE.

32) Cyopun, A.B. MoHTaX © OKCIUTyaTanus dIEKTPOOOOPYIOBAHUS  CHCTEM
anekTpocHaOxeHus : yued. mocobue / A.B. CyBopuH. - Kpacnosipck : Cub. denep. yn-1, 2018. -
400 c. - ISBN  978-5-7638-3813-8. - Tekcr : osmektpoHHbii. -  URL:
https://znanium.com/catalog/product/1032101 (mata oGpamienus: 18.09.2020). — Pexxum goctyna:
IO TOJUTHCKE.
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B) MeToanyecKkue yKa3zaHus:

1. IlporpaMMa MpPOM3BOJACTBEHHON NPAKTHUKU: METOAMYECKHE YKa3aHHs Ul CTYIEHTOB
HaIlpaBJICHUs 140400.62 «OJIeKTPO3HEPreTUKa 51 IEKTPOTEXHUKAY, npo¢uib
«QnekrpocHadxkeHne» Bcex Gopm ooyuenus / A.B. Manadees, A.B. Koukuna, E.A. [1anosa, I'.I1.
KopnwmiioB. — Marauroropck: M3n-so Marauroropek. roc. Texs. yH-ta uM. I'.1. Hocosa, 2014. —
30 c.

2. Metoauueckue yKa3zaHHs IPUBEICHBI B TIPUIIOKEHUH 1.

r) [Iporpammuoe o6ecneuenue u UuTepHeT-pecypcebi:

Ilepeyenn» mporpaMMHOro odecneyeHusi:

Haumenosanue [10 Ne oroBopa Cpox aefictaia
JIMIICH3UN
MS Windows 7 J1-1227 ot 08.10.2018 11.10.2021
J-757-17 o1 27.06.2017 27.07.2018
MS Office 2007 Ne 135 ot 17.09.2007 0eccpouHO
FAR Manager CBOOOJHO 0eccpoyHO
pacrpocTpaHseMoe
7Zip cBOOOJIHO 0eccpouHO
pacrpocTpaHseMoe

Crircox MHTEpHET-pEeCcypCcoB, TOCTYI K KOTOPBIM IIPH PETHCTPAIIIH 00ECIICYCH ¢ JTF000T0
KOMITBIOTEpA:

1)  ®enepanabHBINA HHCTUTYT MPOMBIIUIEHHOMN coocTBeHHOCTH : caiit POCITATEHTA /
OUTIC. — Mocksa : DUIIC, 2009 — . — URL.: http://www1.fips.ru/ (mata oopamenus: 18.09.2020).
— Pexum gocryna: cBoOOIHBIN. — TEKCT: 37IEKTPOHHBIH.

2)  Poccuiickuii nnaekc Hayanoro murupoBanus (PUHII) : HannonaapHas
oubmmorpaduueckas 6a3a JaHHBIX HAYYHOTO IUTUPOBAHMS. — TEKCT: 3JCKTPOHHBIH //
eLIBRARY.RU : nayunas snexkrpoHHas 0mbmuoTeka : caidT. — Mocksa, 2000 — . — URL:
https://elibrary.ru/project_risc.asp (mara obpamenus: 18.09.2020). — Pexxum goctyma: s
3aperuCTPUp. TOJIb30BATEIICH.

3)  Axanemus Google (Google Scholar) : mouckoBas cucrema : caiit. — URL:
https://scholar.google.ru/ (mara obparuenus: 18.09.2020). — Pexxum mocTyma: ajs 3aperuCcTpup.
oJb30BaTened. — TeKCT: 3JIEKTPOHHBIMN.

4)  EauHOe OKHO J0CTyma K MHYOPMALMOHHBIM PECypcaMm : AJIEKTPOHHAs OHOIHOTEKa :
caidt / ®I'AY 'HUU UTT "MUHOPOPMUKA". — Mocksa, 2005. — . —URL.: http://window.edu.ru/
(mata obOpamenus: 18.09.2020). — Pexxum goctyna: cBOOOAHBIN. — TEKCT: MEKTPOHHBI.

5)  East View Information Services : DiextponHas 6a3a nepuoMuecKux U3aanuii /
000 «MBUC. — URL: https://dlib.eastview.com/ (nara oopamienus: 18.09.2020). — Pexxum
JOCTYIIA: 1O MOAMUCKe. — TeKCT: AIIEKTPOHHBIN.

6) Poccuiickas ['ocynapctBenHas oubnuoreka. Karanoru : caiit / Poccuiickast
rocynapcTBeHHas 6ubnuorexa. — Mocksa : PI'b, 2003 — . URL:
https://www.rsl.ru/ru/4readers/catalogues/ (nara oopamienus: 18.09.2020). — Pexxum nocryma:
cBOOOJIHBIN. — TeKCT: ANEeKTPOHHBIH.

7)  Dnaexrponnas 6ubarnoreka MI'TY um. I'. . Hocoa. — URL:
http://magtu.ru:8085/marcweb2/Default.asp (nata oopamenus: 18.09.2020). — Pexxum nocryna:
JUIS 3aperUCTPUp. MOJIb30BaTeNel (BX0/] C BHELIHEH ceTH M0 JIOTUHY U Mapoi0). — TekcT:
JJIEKTPOHHBIH.

8) Dxonomuka. Coruosorus. MenemkmeHT : denepaibHbli 00pa30BaTEIbHBIN TOPTAT
: caiit. — URL: http://ecsocman.hse.ru/ (mata oopamienns: 18.09.2020). — Pexum nocryna:
cBOOOIHBIN. — TeKCT: ANEeKTPOHHBIH.

9)  VHuBepcuretckas unpopmarronnas cucrema POCCHUS : HayuHas 2JIeKTpOHHAs
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oubnumoteka : caiir / HUBLI ; OxoHomuueckuii paxynsrer MI'Y. — Mocksa : HUBIL], 1997 — . —
URL.: https://uisrussia.msu.ru (nata o6paimenus: 18.09.2020). — Pexxum mocrtymna: CBOOOIHBIN. —
TexeT: 2JeKTPOHHBIN.

10) Web of science : MexayHnapoaHas HaykomeTpudeckas pedepaTiuBHas 1
MOJIHOTEKCTOBas 0a3a TaHHBIX HAYYHBIX W3aanuii : caidt. — URL: http://webofscience.com (nara
obpamenus: 18.09.2020). — Pexxum focrymna: i 3aperucTpup. mojib3oBarenei (Bxox no 1P-
azpecaM By3a). — TeKCT: 3JIEKTPOHHBIM.

11) Scopus : MexayHapoaHas pedepaTHBHAS ¥ IOJTHOTEKCTOBAs CipaBoYHast 6asa
JAHHBIX Hay4HBIX u3manuil : caiit. — URL: http://scopus.com (nara oopamienus: 18.09.2020). —
Pexxum noctyna: ans 3apeructpup. nojas3zonatenel (Bxoa no IP-anpecam By3a). — Tekct:
JJIEKTPOHHBIH.

12) Springer Journals : MexayHapoHas 0a3a MoJIHOTEKCTOBBIX )KYPHAJIOB : CalT. —
URL.: http://link.springer.com/ (mara oopamierus: 18.09.2020). — Pexxum moctymna: st
3aperucTpup. moyb3oBareieit (Bxoa no IP-aagpecam By3a). — TekcT: 27€KTPOHHBIMN.

13) Springer Protocols : MexayHapoHasi KOJUICKIIHs HayYHBIX TPOTOKOJIOB IO
pa3IMYHBIM OTpacisM 3HaHwui : cait. — URL: http://www.springerprotocols.com/ (zara
obpamenus: 18.09.2020). — Pexxum noctyna: jyist 3aperucTpup. noJib3oBateneit (Bxoa mo |P-
azpecaM By3a). — TeKCT: SJIEKTPOHHBIMN.

14) SpringerMaterials : MexaynapoaHas 0a3a Hay4HBIX MaTEPHATIOB B 00JIACTH
du3rueckux HayK U MHXuHUpHUHTa : caT. — URL: http://materials.springer.com/ (nata
obpamenus: 18.09.2020). — Pexxum poctyna: uist 3aperucTpup. nojib3oBarenei (Bxox mo |P-
azpecaM By3a). — TeKCT: SJIEKTPOHHBIMN.

15) Springer Reference : MexaynapoaHas 6a3a CripaBOYHBIX M3JIaHHUI MO BCEM
otpacisam 3Hanuii: cait. — URL: http://www.springer.com/references (mara oopamicHus:
18.09.2020). — PeskuM mocTyma: [jis 3aperuCcTpHp. Mojib3oBaTeneit (Bxo mo IP-aapecam By3a). —
TeKCT: ANeKTPOHHBIN.

16) zbMATH : Mexaynapoanas pedepatiuBHast 6a3a JaHHBIX 110 YMCTOM U TMPUKITATHON
maTtemaruke : caiT. — URL: http://zbmath.org/ (nara obparenus: 18.09.2020). — Peskum mocryma:
JUTsI 3apETHCTPUP. ToJib3oBaTtenei (Bxoa o IP-aapecam By3a). — TekcT: 27€KTPOHHBIN.

17) Springer Nature : MexxaynapoaHas pedepaTuBHas U MOJHOTEKCTOBAsI CIIPABOYHAS
0a3a JaHHBIX HAy4HBIX M3aaHuii : caiir. — URL: https://www.nature.com/siteindex (mzara
obpamenus: 18.09.2020). — Pexum goctyna: i 3aperucTpup. mojab3oBareneid. — TeKcT:
3JIEKTPOHHBIN.

18) ApXHB Hay4HBIX KYPHAJIOB : caiiT / HalmoHaIbHbIH 37€KTPOHHO -MH(POPMAIHOHHBII
koHIopuuyM. — Mocksa : HOMKOH, 2013 — . — URL.: https://archive.neicon.ru/xmlui/ (zata
obparenus: 18.09.2020). — Pexxum fg0cTymna: i 3aperucTpup. moJib3oBareneit (Bxox mo IP-
azpecam By3a). — TeKCT: AIeKTPOHHBIN.

19) eLIBRARY.RU : nHay4nas 3jekTpoHHas OnOaroTeka : caidt. — Mocksa, 2000 — . —
URL.: https://elibrary.ru (mara obpamenus: 09.01.2018). — Pexwum moctyna: 1is 3aperucTpup.
I10JIb30BaTeliel. — TEKCT: ANEKTPOHHBIN.

20) PYKOHT : HarnoHabHbIN U(PPOBOI peCypce : MEKOTpACIIEBasi IEKTPOHHAS
6ubnumoteka : caift / koncopuuyM «kKOTEKCTYM». — CkonkoBo, 2010 — . — URL:
https://rucont.ru (mara obpamenus: 18.09.2020). — Pexum gocTyna: [uiss aBTOPHU3. MOJIb30BaTEINEH. —
TekcT: 2MeKTpOHHBIH.

21) TACC : undopmannonHoe areHTcTBO Poccuw : [calfT]. — Mocksa, 1999 — . —
Oo6HoBnsercs B Teuenne cyrok. — URL: http://tass.ru (nara oopamenus: 18.09.2020). — Tekcr :
JJIEKTPOHHBIN.

22) [IIpaButennctBo Poccuiickoit denepanunu : opupanbHbIi cadT. — Mocksa. —
O6noBnsercs B Teuenue cyrok. — URL: http://government.ru (nara oopamienus: 18.09.2020). —
Texct : AeKTPOHHBII.

23) Abb.ru: Odpunmansuenii caiit rpynmel kommanuii ABB  Poccust [DnekTpoHHBIH
pecypc]. — Pexxum nocryma: http://www.abb.ru, ceo6oansbIit. — 3ari. ¢ skpaHa.
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24) Elektrozavod.ru : Odurmaneueii  cadt YduMckoro 3aBojga «IJIeKTpoarmapaTy
[Onekrponnblii pecypc]. — Yda. — Pexum pocryma: http://www.elektrozavod.ru/reports/ea,
CBOOOIHBIN. — 3ari. ¢ JKpaHa.

25) Stps.ru : Opunmansheiii caiit OO0 «Crpoitnoactanium» [DIEKTPOHHBIN pecypc]. —
M. — Pexxum nocryma: http://www.stps.ru, cBoGoHbIi. — 3ari. ¢ 9KpaHa.

26) Siemens.com : OdunuanbHbIH caiT KoMIaHuu Siemens [DJIEKTPOHHBIA pecypc]. —
Pexxum noctyna: https://new.siemens.com/ru/ru.html, ceoGoHbIH. — 3ari. ¢ 3KpaHa.

27) Schneider-electric.com : Odunmaneueiii  caidit kommanuu  Schneider  Electric
[DnekrponHblil pecypc].— Pexum nmocryma: https://www.se.com/ru/ru/, cBoGoanbiii. — 3ari. ¢
JKpaHa.

28) Magtu.ru : Opunmaneueni caiir ®T'BOY BIIO «MI'TY wum. T'.M. HocoBa»

[DnexTpoHHBIH pecypc].— Pesxum moctyma: . http://www.magtu.ru, cBo6oHbIi. — 3ari1. ¢ 3KkpaHa.
29) Mmk.ru: Odunmanereiii  caiit  OAO  «MarHuTOrOpCKUH — METaLTyprHYeCKUi

KOMOUHATY [DNeKTpoHHbBIN pecypc].— Pexum mgoctyna: . http://www.mmk.ru, cBo6oaHbIi. — 3ari. ¢

JKpaHa.

9 MarepuajibHO-TeXHHYECKOe ofecneyeHHe Y4YeOHON - NPAKTHKA MO TMOJYy4YeHHIO
NePBUYHBIX PO ECCHOHATBHBIX YMEHUH H HABBIKOB, B TOM 4YHCJ/Ie IEPBUYHBIX YMEHHUMH
U HABBIKOB HAYyYHO-HCCJIe0BATE/IbCKOI 1esITeIbHOCTH

MarepuanpHo-Texuudeckoe ooOecrneuenne AO «[opamektpocerb T. Marnuroropcka
MO3BOJISIET B TIOJTHOM O0OBEME pean30BaTh IENM M 33Jadd Y4eOHOH - MpakTHKa MO IMOJTYyYCHHUIO
MEPBUYHBIX MPOPECCUOHATBHBIX YMEHUN U HAaBBIKOB, B TOM YHCJI€ IEPBUYHBIX YMEHUN U HaBBIKOB
Hay4YHO-MCCIIEI0BATEIbCKON AESITENEHOCTH U C(HOPMUPOBATH COOTBETCTBYIOIINE KOMITETEHITUH.

AynuTopun A7 CaMOCTOATEIbHOW paboThl (KOMIBIOTEPHBIE KIIACCHI, YHUTAJbHBIE 3aJIbl
OMOMMOTEKM) OCHAIIEHBI TEPCOHATBLHBIMU KOMIbIOTEpamMu ¢ maketom MS Office, BrIxogoM B
WuTepHer W ¢ JOCTYIOM B  JJIEKTPOHHYIO HH(OPMALMOHHO-00pAa30BaTENbHYIO  Cpeay
YHUBEPCUTETA.

MartepuanbHO-TeXHUYECKOE 0OecredeHre y4eOHOW - MpaKTUKa MO IMOJYyYEHUIO MEePBUYHBIX
npodeccuoHaIbHBIX YMEHUN M HaBBHIKOB, B TOM YHCJI€ MEPBUYHBIX YMEHHI U HABBIKOB Hay4HO-
HCCIIEIOBATENIbCKON AEITETbHOCTH BKIIIOYAET:

Tun u Ha3BaHMe ayUTOPUN OcHalenue ayuTopun

AynuTopuu Ui CaMOCTOSTEIbHON [epconanbHbie KOMITbIOTEPHI ¢ Taketom MS Office,
paboThl: KOMITBIOTEPHBIE KIIACCHI; BbIX0J0M B IHTEpHET U ¢ JOCTYIIOM B AJIEKTPOHHYIO
YUTaNbHBIE 316l OUOINOTEKU uH(GOPMAIMOHHO-00Pa30BaTENbHYIO CPELY YHUBEPCUTETA



http://www.magtu.ru/
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[Tpunoxxenue 1
Metoanyeckue yKazaHHus AJIs1 IPOXOsKACHUS NPAKTUKH

1. 3AJAYM YYEBHOU MPAKTUKH

YyeOHast  mpakTUKa  CTYJEHTOB  SIBJISICTCS ~ BAXKHEWMIIEW  YacThlO  TOJATOTOBKHU
BBICOKOKBATM(UIIMPOBAHHBIX  CICHHAJIMCTOB M MPOBOJUTCA HA  MPOMBIIUICHHBIX U
ANIEKTPOIHEPTETUUECCKUX  MPEINPUATUSAX, OCHANIEHHBIX COBPEMEHHBIM OO0OpYJOBAaHUEM H
WCIIBITATEIbHBIMU MPUOOPAMH.

OcHoBHast 1€ y4eOHOM TMPaKTHKA — TOATOTOBKA K  HW3YYCHHIO JAUCIUIUTHH
po¢heCCHOHANBHOTO IHMKJIAa HA OCHOBAHMU TIIYOOKOW MpopabOTKH Marepuaia 1o UCCIeAyeMOMY
00BEKTYy, Ha KOTOPOM CTYIEHTHI MPOXOMSIT MPAKTHKY, a TaKXKe OBJIAJCHHE MPOU3BOJICTBEHHBIMH
HaBBIKAMU U TIEPEIOBBIMU METOIaMH TPY/Ia.

Baxneiimas 3amaya NpakTUKH 3aKI04aeTcs B cOOpPe MCXOIHBIX JAaHHBIX U MaTepUalioB,
MOJTYYCHHBIX B PE3YNIbTaTe U3y4eHUsI OOBEKTOB, HA KOTOPHIE OBLITN HAIIPABJICHBI CTY/ICHTHI.

Ha npakTuke B mpoU3BOJACTBEHHBIX YCIOBHUSX KOHKPETHOTO MPEIMPHUSATHS UITH YIPEIKICHUS
CTYIEHT M3y4aeT U MoyydyaeT HHPOPMAIUIO CIIeIYIOIINEe OCHOBHBIE BOTIPOCHI:

— CTPYKTYpY, TEXHOJOTUYECKUI MPOLECC MPEINPUATHS, 1I€Xa, y4aCTKa WU OTICICHUS,

— CHCTEMY JIEKTPOCHAOXKEHHUS TAaHHOTO OOBEKTa,

— XapaKTEePUCTUKY MOTpeOUTENEH AIEKTPUIECKON SHEPTHH;

— OCOOCHHOCTH HCIIOJHEHUSI DJICKTPOYCTAHOBOK CHUCTEMBI JJIEKTPOCHAOXKEHUS C Y4EeTOM
YCJIOBHM Cpeibl TPOU3BOJACTBEHHBIX TOMEILICHUI;

— oOopynoBaHue, amnmapaTrypy, BBIUUCIUTEIBHYIO TEXHUKY, KOHTPOJIHHO-H3MEPHUTEIIHHBIC
npuOOpbl M WHCTPYMEHTHI, a TaK)Ke MEXaHW3alMI0 M aBTOMATH3alUI0 TPOU3BOJICTBECHHBIX
MIPOIIECCOB;

— OpraHMu3alMIo0 KCIUTyaTaIllid U PEMOHTA JIEKTPOYCTAHOBOK CHCTEMBI AJIEKTPOCHAOKEHNS,

— SKOHOMMKY, OPTaHHU3AIMIO U YIIPABIICHUE MPOU3BOJICTBOM;

— MEPOIPHUATHUS IO IKOHOMHH B 00ECIIEYCHHUIO KaueCTBa JIEKTPOIHEPTUH;

— co3gaHue u obecrieyeHre 6€30MacHbIX U 3JI0POBBIX YCIOBHH Tpy/a.

2. OPTAHM3ALIMSI U PYKOBOJCTBO YUYEBHOM-
IMPAKTUKOM

2.1. Opranu3anMoHHbIE MEPONIPUATUS B YHUBEpPCHUTETE

Cpoku TpOXOXKIeHHS YUeOHOW WPAKTHKU Ui COOTBETCTBYMOIIEH (GopMbl 0OydeHUs
CTYACHTOB YKa3aHbI B MPOTrpamMMax MPaKTHK, KOMTUU KOTOPBIX B CBOOOTHOM JIOCTYIIE€ PACIIOJIOKEHBI
Ha oOpazoBarenbHoM noptaie PI'EOY BO «MI'TVY» - Ims.magtu.ru.
HampaBrienue CTyA€HTOB Ha MPAaKTUKY M pacrlpe/ielieHne uxX Mo 6a3aM MpaKTHKH OCYIIECTBIISETCS
Kadenpoii AeKTpoCcHA0KEHHS MPOMBIIIICHHBIX MPEANPUATANA U YTBEPKIACTCA MPUKA30M PEKTOpa
yHHUBEpCUTETa. B TmpHKaze yKa3bIBaeTCs: WHCTUTYT, Kypc, Tpynma, ¢Gamiuiis, WMs, OTUYECTBO
CTYJIEHTOB, HAINpaBIs€MbIX Ha KOHKPETHOE MPEANPUITHE; CPOKU MPOXOKJIECHUS MPAKTHUKU;
damunusi, UMsl, 0TYECTBO, JOJKHOCTh PYKOBOJUTENEH MPOU3BOACTBEHHON MPAKTUKON OT BBICLIETO
yuebHoro 3aBefeHus. CocraBnsercss rpaduk MPOBEICHHs dKCKYpPCHI, KOTOPBIA YTBEpPXKIAAETCS C
aJMUHUCTpAIMEN OpraHu3alii, Ha KOTOPOH OpraHU3yeTCs] IPAKTUKA.



[Tepen HauanoM MpakTHKU KadeApoil MPOBOJUTCS OPraHU3alMOHHOE COOpaHWEe CTYICHTOB,
Ha KOTOPOM COOOIIaeTcs:

— 1IeJIb U 33JJa4d IPAKTHUKY;

— CPOKHU IIPOXOXKICHUSI IPAKTUKU;

—  MOPSIOK 0(OPMIICHUS Ha MPAKTHUKY,

— Iporpamma IpaKkTHUKH;

— coJiep)KaHue UHIMBUIyaIbHBIX 3aJaHUI;

— TpeboBaHMs K BEJICHUIO THEBHUKA U COCTABJICHUIO OTUETA,

— TpaBa U 00A3aHHOCTH CTY/IEHTA-IPAKTUKaHTa B COOTBETCTBUH,

— TOPSAJOK NMPOBEIEHUS IPAKTUKU CTYAEHTOB YHUBEPCUTETA,

— TOPSAJOK MOJBEAECHUS UTOTOB MPAKTUKH.

Kadenpa anextpocHabkeHus: MPOMBIIITIEHHBIX MPEATPUITHI OCYIIECTBIISIET yueOHO-

METOAUYECKOE PYKOBOJICTBO MPAKTUKOM, 0OecrieunBasi BHIMOIHEHUE TPOrPaMMBbl MPAKTUKH U
BBICOKOE KaUE€CTBO €€ ITPOBEACHUSL.

2.2. JIokyMeHTbI, He0OX0AuMMBbIe 1151 0(popMIIeHUSI HA PAKTUKY

[Ipu HanpaBiaeHUH HA TPOU3BOACTBEHHYIO MPAKTUKY CTYJEHT JTOJKEH UMETh MpH cede:

— CTYIICHUYECKHI OueT;

—  TacMopT;

— HampaBJICHUE HA MTPAKTHUKY;

— Tporpammy IMPOHM3BOJICTBEHHOM MPAKTUKU;

— JIMYHYIO KApTOYKY IO TEXHHKE 0E30MaCHOCTH;

—  MHIMBHUIYaJbHOEC 3aJaHHUEC Ha MPAKTHUKY, BBIIABAEMOE PYKOBOIUTEIIEM IPAKTHKH OT
Kadeapbl 2IEKTPOCHA0KECHHSI IPOMBIIICHHBIX MPEANPUATHH,

— JIHCBHMK IPAKTHKH.

2.3. Tlopsiiok npoxo:kaeHus1 yueOHON MPAKTHKHU

Y4eOHas-03HAKOMUTENbHAS TPAKTHKA MPOBOIUTCS B COOTBETCTBUH C ITPOrPAMMOI 110
KaJeHAapHOMY rpaduKy, KOTOPBII T0JKEH MpeaycCMaTpUBaTh:

— odopMieHHe Ha TPAKTHUKY B OT/IENIC TEXHUUECKOTO 00yueHHs (OT/IEN MOATOTOBKH KaJIpOB,
OTJIeJT TIOJITOTOBKH TIEPCOHAIA, OTACI KaJIPOB) MPEIIPUATHS (1IeXa), YUPEIHKIACHUS;

— TOJIyYeHHs MPOITyCKa Ha MpeanpusTie (MM BKIABINIA B CTYJICHUSCKUI OWIIeT);

— H3YYCHHUE MPaBWI TEXHUKU O€301MaCHOCTH;

—  BBINIOJHCHUE UHIUBUAYATbHBIX 33JAHUN TIO0 YUCOHOM MPaKTHKE,

— odopmIieHHE 0TYeTa;

— odopmIIeHHE OKOHYaHHS TTPAKTUKU B OTJIENIC TEXHUYECKOTO O0yUCHUs peAnpusITus (1iexa);

— cllauy 3ayera Mo MpaKkTUKe.



2.4. IIpaBa 1 00513aHHOCTH CTY/JAeHTA-NIPAKTHKAHTA

CryneHT 00s3aH TIOJUUHSATHCS MPOITYCKHOMY PEXKUMY U MPABUJIAM BHYTPEHHETO TPYAOBOTO
pacnopsika npeanpusaThs, OpraHu3aly WA YYPEKICHUS.

B teuenue Bcero cpoka MpakTHUKU CTYIEHTHI 00s3aHbI BECTH JHEBHUK, BKJIIOYAs B HETO
WH(OPMALIHIO, TIONYYEHHYIO B TIPOIECCE MPOXOKICHHMSI MPAKTUKH. a TaK )K€ B pe3yabTaTe Oeces,
JIEKIMA, SKCKYPCUH U T.I.

[Tepen HauyanoM MPAKTUKHU CTYIECHT JTOJIKEH:

— IpHUOBITE BOBPEMs Ha 00lIee OPraHn3alMOHHOE COOpaHKe, IPOBOJMMOE 3aBEAYIOIUM
kadenpoit OIIII, oTBETCTBEHHBIM 3a OpraHu3anuio npakTuk Ha kadeape JIIIL, a Taxke
PYKOBOJUTENAMHU MPakTHUKU OT Kadeapsr DI1I1-

— YTOYHUTH MECTO U BPEMsI MPOXOKICHUS MPAKTUKH;

— TOJyYUTh UHAWBU]IyaTbHOE 3a/IaHUE;

— TOJYYUTh MOJ POCIHUCH NPOTrpaMMy MPAKTHUKH;

— TOJIy4UTh Ha Kadeape HarpaBiIeHHE Ha TPAKTHUKY.

[IpuObIB HAa MECTO MPAKTUKH HEOOXOIUMO:

— OTMETHUThb HANpaBJIEHHE Ha MPAKTHKY B OTAENE€ TEXHUYECKOro OO0ydeHHs OO B OTAEIe
KaJIpOoB;

— TMOJIYYUTh MPOIMYCK HA MPEANPUATUE U HAMIPABJICHUE B 1[€X WK OpraHU3aIuIo;

— 00paTUThCS K HA3HAYCHHOMY PYKOBOJUTENIO NMPAKTUKU OT MPEANPUATHS, 03HAKOMHUTH €r0
C MPOrpaMMOM MpPAaKTHKU W WHIAUBUAYAJIbHBIM 33aJaHHEM, YTOUHUTH 3a/laHuE€ MPUMEHUTEIHLHO K
JaHHOMY TIPEANpPUATHIO (IIeXY, OTACICHUIO, YUaCTKY);

— BBISICHUTH HOPSAOK MOJIb30BAHUS TEXHUYECKOM TOKyMEHTAIUEl;

— B Ha3HAuY€HHOE BpeMs MPONTH UHCTPYKTax Mo Th ¥ NpUCTYNUTh K BBHIOJHEHUIO 3aaHHUSL.

[Tocne odopmieHust Ha MeCTe MPOXOXKACHUS MPAKTUKU CTYIEHT 0053aH COOOMIUTH 00 3TOM
pykoBoauTeno npaktuku OT kKadenper OIIII, a Ttawke coobmmrs ®UO Ha3HaueHHOTO Ha
MPEANPUATHH PYKOBOJIUTENIA, €r0 IOJDKHOCTh U KOHTAKTHBIN pabouuil TenedoH.

B Nepuoa MMpoXOKACHUA MMPAKTUKU CTYJACHT 00s13aH:
— IIOJIHOCTBIO BBIIIOJIHATE 3aaHWs, IPEAYCMOTPCHHBIC HpOFpﬁMMOﬁ IMPaKTHUKH;

— IIOAYHUHATBHCA ﬂeﬁCTBYIOHIHM Ha NpCAPUATHHA ITpaBHUJIaM BHYTPCHHETO PACTIOPAAKA;

— H3YUUTb U CTpOro CO6J'IIOI[8.TB IpaBujia OXpaHbl TpyHdad, TCXHUKU 0e30IacHOCTH U
HpOPI3BO,[[CTBCHHOI>i CaHUTapUu,
— BCCTH  OHCBHHUK, B KOTOpBIﬁ CKCIHCBHO  BIHCBIBATH  BbIIIOJIHCHHYHO pa60Ty,

XapaKTCPUCTUKHU NU3YUCHHBIX YCTpOﬁCTB, KOHCprKI.[PIfI, TCXHOJIOTUYICCKHUX ITPOILECCOB, 3alIUChIBATH
O0OBSICHEHHS PYKOBOOUTEJIA NPAKTUKHA U T.II.

— IMapaJiieJIbHO C BEACHUEM ITHCBHUKA CO6I/IpaTB 151 O(I)OpMJ'ISITL MaTepu ajibl UIA OTYCTA,
— IMOCCIIATh KOHCYJbTALIUN Y PYKOBOJUTCIIA IMPAKTUKU OT Ka(be,[[pbl OIIIT 1 oTunTHIBATHCS
10 XO04y MPOXOKACHUA MMTPAKTUKH WU BBIIIOJIHCHUA HHAWUBUAYAJILHOTO 3aIaHN;

— CTaBHUTb B U3BCCTHOCTb pyKOBOIIHTCJ'ICfI IMMPAKTHUKU OT MPCANTPUATUSA YHUBCPCUTCTA 000
BCCX HAPYIICHUAX MTOPAAKA IMMPOXOKIACHUA ITPAKTHUKH.



[lepen oxkoHUAHMEM MPAKTUKU CTYJEHT O0s3aH:

— BO3BpAaTUTh [0 NPUHAIICKHOCTH BCE IMOJyYCHHbIE paHee Marepuaibl, HpUOOPHI,
JOKYMEHTALUIO U T.1.;

— MPEeNoCTaBUTh 3a 2-3 JHA 1O OKOHYAHHUS CPOKA MPAKTUKU PYKOBOAMTENO MPAKTUKU OT
MPEANPUATHS OTYET U MOJIYYUTh OT HETO XapaKTEPUCTUKY U OLIEHKY O IIPOJeaHHONW paboTe;

— 3aBEpUTh JHEBHUK, OTYET, XapaKTEPUCTUKY, HAIPABJICHUE Ha IPAKTUKY NOANMCIMU
PYKOBOJUTEIIS M TIEYATSMH TPEATIPUATHS/TIEXa.

[1o okOHYaHUM PAKTUKU HEOOXOAUMO:

— cnatb Ha kadeapy OIIIT otueT no npakTuke, THEBHUK, HAPaBJICHUE HA IPAKTHKY;

— B JIECATUJHEBHBIH CPOK IOCJIE€ Hayajla CIEAYIOUIEr0 CEMEeCTpa 3allMTUTh OTYET Mepe]
KOMHCCHEHN, Ha3HAYaeMOM 3aBeIyIOIINM Kadeapoii.
CryneHT, He BBINOJHUBIIMI MNpoTpaMMy NPAKTHKH, CAMOBOJBHO COKPATHUBIIMN CpPOK
MIPaKTUKH, [TOJYYUBIIUN OTPULIATENIbHBIN OT3bIB O paboOTe, HAIIPABIISETCS HA MPAKTUKY OBTOPHO B
nepruoa CTyACHYCCKUX KaHUKYJI UJIK, B OTACIIBHBIX ClIydasaX, OTUUCIACTCA U3 YHUBCPCUTETA.

2.5. IIpaBa 1 0013aHHOCTH PYKOBOAMTEJIS IPAKTHUKH OT YHUBEPCUTETA

OTBETCTBEHHBIN 32 IPAKTUKY U PYKOBOIUTEb MPAKTUKN UMEET ITPABO:

— YCTaHaBJ'II/IBaTI) CBA3b C pYKOBO,ZII/ITeJ'ISIMI/I HpaKTI/IKI/I oT opraHnsauI/m, npe)mpmm/m,
VUPEKJICHUS U COBMECTHO C HUIMHU COCTABJIATH PabOUyr0 MpOoTrpaMMy IMPOBEICHUS PAKTHKH;

— pa3pabaThIBaTh TEMATUKY HHINBHIyaTbHBIX 3a1aHHIA;

— NPUHUMATh YYaCTHE B PACIPEIICIICHUH CTYJCHTOB [0 pa0OYNM MECTaM HJIU IepEMEICHUs
WX TI0 BUJaM padorT;

— BBICHUTH HAJIMYKE MECT 10 0a3aM MPaKTHKH,

— OKa3bIBaTh METOJUYCCKYIO TTOMOIIb CTYJACHTAM NP BHINOJIHCHHH UMM HHIUBUIYATbHBIX
3aJlaHui 1 cOOpe MaTepraIoB K BBITYCKHOW KBAIM()UKAIIMOHHOM padoTe;

— OLEHHUBATh PE3YJbTAThl BBHITIOJHEHUS CTYACHTAMH [TPOrPAMMBI IIPAKTUKH.
OTBeTCTBEHHBIN 3a MPAKTUKY O Kadeape o0s3aH:

— OCYHICCTBJIAATH KOHTPOJIb CO6J'II-OI[€HI/I$I CPOKOB ITPAKTHKHU U €€ COACPIKAHUA,

— 0(OpPMUTH IPUKA3 U COTIACOBATH €I0 C CEKTOPOM IIPOM3BOJICTBEHHOM NMPaKTHKH;

— Ha OpPraHU3alMOHHBIX COOPAHUIX OCBETHUTD CIIEYIOIIME BOIPOCHL: LIEIU U 3a/1a41
IIPAKTUKU; COJIEpKAHUE IPOrpaMMBbl ITPAKTUKH; pacipeieIieHue BpeMEHH, KaJleHIapHbIi rpaduk u
palouue mMecTa CTyJJeHTOB; Ha3HaUCHHE JHEBHUKA U MOPSJIOK €ro BEACHUS; IpaBa U 00s3aHHOCTH
CTYICHTA- IPAKTUKAHTA; MOPAAO0K MpoxoxkaeHUs uHeTpykraxa 1o OT u Th; nopanok nposeneHus
C/lauM OTYeTa IO MPAKTUKU; JAaTa MPUOBITHS Ha MPAKTUKY U MECTO cOOpa; MOPSAA0K CIEIOBAaHUS K
MECTY NMPaKTHKH; MOPSIOK MOJTydeHUsI HEOOXOAMMOM TOKYMEHTAIMH U e€ repedeHb (Komus
IIpHKa3a, yJOCTOBEPEHHE, IIPOITYCK);

— OCYILIECTBIIATh B IEPHOJ MIPAKTUKH 00I1Iee METOANIECKOE PYKOBOJICTBO;

— TPEIOCTaBUTh CBOJHBIN, YTBEP)K/ICHHBII Ha 3acelaHuM Ka(eapbl OTYET B CEKTOP
IIPOU3BOJICTBEHHOM IIPaKTUKU YMY.

PYKOBO,Z[I/ITCJ'H: MMPAaKTUKU 00s13aH:



— 10 HayaJla MPaKTUKHU O3HAKOMUTHCS C €€ TPOrPaMMOii;
— 0(OpPMUTH CTYICHTOB HA MPEANPHUATHH C IPUKA30M 32 OJIUH MECSII o Hauaia MPaKTUKU;

— TIPUHATH y4acTHE B IOJ0OpPE PYKOBOAMTENEH MPAKTUKU OT HMPENNPUITUS U CTPYKTYPHBIX
MO JIpa3ICIICHUI;

— COIVIacOBATH IIEPEYECHb U CPOKH IIPOBEIACHUS JIEKIUN U DKCKYPCUH;

— opranusoBarh uHCTpyKTax no OT u Th, npaBunam BHYTpeHHEr0 TPYAOBOIO paclopsiika;

— paclpenenuTh CTYIEHTOB Ha paboyure MeCTa COIJIACHO MPOrpamMMe MPaKTUKH;

— YTOYHHUTH HHJIMBUAYAJIbHBIC 3aJaHUsl M CHCTEMATHYECKH OKa3blBaTh CTYJIEHTaM
METOIMYECKYIO IOMOILb B BBINIOJHEHUY 33]1aHNUS;

— KOHTPOJIMPOBATh BBHINOJHEHHE MPEANPUATUAMHU 00s3aTENIbCTB, BHITEKAIOIINX M3 THIIOBOTO
norosopa u [1onoxkeHns 0 MpOBEICHNN NTPAKTUKU CTYACHTOB YHUBEPCUTETA, CBOEBPEMEHHO
MH(OPMHUPOBATH CEKTOP MPOU3BOJCTBEHHON NMPAKTUKU YHUBEPCUTETA O (PAKTaX HapyIICHUS
JTHX 003aTEILCTB;

— KOHTPOJIMPOBATh KAYE€CTBO MPOXOKIEHUS PAKTUKH (OIIPOC CTYJEHTOB Ha pabOUnX MECTax,
MIPOBEpPKA THEBHUKOB);

2.6. IIpaBa 1 00513aHHOCTH PYKOBOAMTEJIS NPAKTHUKH OT NPeINPUATHS

PykoBoauTens npakTuku B 1iexe (OTAEIEHHUH, 1a00paTOPUU U T.I1), OCYIIECTBISIOUIUN
HEMOCPEICTBEHHOE PYKOBOJCTBO IIPAKTUKOM:

— OpraHu3yeT U IPOBOAUT MPAKTHKY CTYJEHTOB B KOHTAKTE C PYKOBOJUTENEM MPAKTUKH OT
BBINTyCKaroIel Kadeapbl yHUBEPCUTETa B COOTBETCTBUH C MTPOrPaMMOil MPAKTUKH;
co37acT HEOOXOAUMbIE YCIOBUS JUISl MOJIyYE€HUS! CTYIACHTAMH B MEPHO] MPOXOXKICHHUS MPAKTUKU
3HAaHWW TO CHEUMATBFHOCTU B OOJACTH TEXHOJIOTMH, SKOHOMHUHU U OpraHU3alliH, MJIAHUPOBAHUS U
yIpaBiIeHUsI TMPOU3BOJCTBOM, HCIOIB3YEMOIO0 TEXHOJOTHMYECKOTO U JAPYroro oOopynoBaHUS,
CUCTEMBl JJIEKTPOCHAOXKEHUS, KOHCTPYKTHBHOTO HCIIOJIHEHUS €€ 3JEMEHTOB, OpraHu3aliu
AKCIUTyaTallMl U PEMOHTA AJIEKTPOYCTAHOBOK, OXpaHbl TPYyJla, SJKOHOMHH U TOBBIIICHUS KauecTBa
AIIEKTPOIHEPTUHU U T.[I.;

— KOHTPOJHUpPYET COONIOICHHE CTYIEHTOM KaJeHJIApPHOIO IUIaHA MPOXOXKIEHUS NMPAKTUKHU,
COTJIACOBAHHOTO C YHUBEPCUTETOM;

— MPEeNOCTaBIsIeT MPAaKTUKAHTaM BO3MOKHOCTH IOJIb30BAaThCS HMEIOLIEHCS JUTepaTypou,
TEXHUYECKOM, MPOEKTHOM U APYroil JOKyMEHTAILIUEH;

— mnpoBoguT oOsizarenbHble MHCTpYKTaKU 1o OT u Th: BBoaHbIM u Ha paboueM MecTe C
opOpMIICHHEM YCTAaHOBIIEHHOW JOKYMEHTAllMH, B HEOOXOIUMBIX CiIydasX IMPOBOIUT OOyueHHe
CTYICHTOB-TIPAKTUKAHTOB 0€30MaCHBIM METOJIaM PadOTHI;

— olecreynBaeT M KOHTPOJUPYET COONIOJICHUE CTYACHTaMU- MPAKTHKAHTaMH MPaBUII
BHYTPEHHETO PACIOPsI/IKA, YCTAHOBJICHHBIX HA JAHHOM MPEANPUSITUN;

— MOXET HAaJOXHUTh B CIy4ae HEOOXOJAMMOCTH B3bICKAHUS Ha CTYJCHTOB-TIPAKTHKAHTOB,
HapYIIAIIKX MPaBUjia BHYTPEHHET0 TPYAOBOIO paclopsiaka U coo0mars 00 ’TOM B YHUBEPCUTET;

— HECeT MOJHYI OTBETCTBEHHOCTh 3a HECUACTHBIE CIydau CO CTYACHTaMH, MPOXOISUUMU
MIPOU3BOJICTBEHHYIO MPAKTUKY B IaHHOM IIeXe/0TAeTIeHUH/Tad0paToOpu;

— KOHTPOJUPYET BEJACHUE JHEBHUKOB, MOATOTOBKY OTYETOB CTYAEHTOB- MPAKTUKAHTOB W
COCTaBJISIET HA HUX XapaKTEPUCTUKH, COACPHKAIIUE TaHHbIE O BBIMOJHEHUHU MTPOrPaMMBbl PAKTUKU U
WHIUBUAYAIbHBIX 3a/IaHUH, 00 OTHOIIIEHUHU CTYJEHTOB K padoTe.



3. COJEPKAHUE YUEFHOM- IPAKTUKHA

3.1. Conepma}me MNPAKTUKHU CTYACHTOB, HAIIPABJICHHBLIX HA IMOJACTAHIIUHA

CTYILGHTI)I, MpoXoadAmKre NPAKTUKY Ha MMOACTAHIUAX ITPOMBIIIJICHHBIX HpC}alI/IHTI/Iﬁ n
TOpPOJACKHUX CGTCI\/JI, JOJKHBI U3YUYUTH CICAYIOIMIUEC BOIIPOCHI:

1. Vctopus u cTpyKTypa IOICTaHIUH.

Cxema BHEITHUX ANMEKTPUUECKHUX cereii, poJIb MO ICTAaHIIN I B cxeMe
ANIEKTPOCHAOKEHUS/IHEPreTUUECKOM cucTeME.

[TepcniekTUBBI pa3BUTHS MOJCTAHIIMN W BHEIIHUX CETEH, a TAK)KE POCTa HArpy30K Ha OJKauime
10 mer.

XapakTepucTUKa KIMMAaTUYECKOW 30HBI, B KOTOPOH PACTOJIOKEHA MOJICTAHIIUSA: CPEIHSS TOJ0Bas,
3UMHSS U JICTHSST TEMITepaTyphl, CKOPOCTh BETPa, T0I0BOE KOJUIECTBO OCAIKOB.

[ToTpeburenu, mosrydaromue MUTAaHUE OT MOACTAHIIMN: UX HANMEHOBaHUE, TPA(QHUKU AIMEKTPHUICCKUX
Harpy3oK 3a XapaKTepHBIE JICTHHE ¥ 3UMHUE CYTKH, KATETOPHUH 10 HAJC)KHOCTH
ANEKTPOCHAOKEHUS, YIaJIEHHOCTh OT CTaHITUH.

I'paduk amexTprdecKuX Harpy30K 3a XapakTEepPHBIC JIETHUE U 3UMHHUE CYTKH CHIIOBBIX
Tpanc(hopMaTOpoOB MOACTAHITUH.

7. T'maBHas cxema 3JEKTPUUYECKUX COCAMHCHHUH PacpeeIUTEIIbHBIX YCTPOMCTB
MOJICTAHI[MU HaNpsbKeHueM Bbiiie 1 kB.

8. PacuerHble 3HaueHUs TOKOB 0HO(Aa3HOTO U Tpex(ha3HOTO KOPOTKOTO 3aMbIKAHHUS Ha
pacnpeienuTeIbHbIX YCTPOHCTBAaX MOACTAHIIMHI C YIETOM Pa3BUTHUS CETeH U TCHEPUPYIOIIHNX
HWCTOYHHUKOB Ha cpok 110 10 ser.

9. Texuuueckue nmapameTpbl OCHOBHOTO JIEKTPOOOOPYIOBAHUS MOJCTAHIINH: CUIIOBBIE
(aBTO)TpaHCcOpMATOPHI, KOMMYTALIMOHHBIE ANITIAPAThI, U3MEPUTENBHBIE TPAHCPOPMATOPHI TOKA U
HaIPsDKEHUS, Pa3beIUHUTEIN OIPAHUYUTEIN TIepeHanpspKeHust/pa3psaaauky, ssuciiku KPY/KCO.

10. Cucrema pacnpeneneHus ONepaTHBHOTO TOKA: PO ONIEPATHBHOTO TOKA, HICTOYHUK, CXeMa
pacmpeeneHus, IoTpedUuTeNH, TEXHUYECKUE MapaMeTphl AIEKTPO0OOPYAOBaHUS (aKKYMYIISTOPHI,
BBITIPSIMUTEIIbHBIC YCTPOUCTBA, 3apsIHO-TIOI3aPSAHBIN arperar u T.1.), KOMMYTaIllHOHHbBIX
anmnapaToB ¥ MPOBOTHUKOB.

11. CoOcTBeHHBIEC HYXIbI TIOJICTAHIINU: TTapaMeTPhbl TpaHCHOPMATOPOB COOCTBEHHBIX HYXK]I,
BEJIOMOCTH 3JIEKTPONPHEMHUKOB COOCTBEHHBIX HYXKI, CXeMa MUTAHUSI AIEKTPOTIPUEMHHKOB
COOCTBEHHBIX HYX/I MOACTAHIINH.

12. Peneiinas 3ammra: TUIIBI yCTPOMCTB PeNIEHHOM 3aIIUTHI, UCIIOIB3YeMble Ha TIOICTAHIIHH,
areMeHTHas 0a3a, YCTaBKH, CXeMa PeJeHOM 3alUThl OJJTHOTO U3 MPUCOECTUHEHHH (TI0 3aITaHUI0
PYKOBOJUTEIS).

13. TInaHbl OTKPHITOTO U 3aKPHITOTO PACIIPEACTUTENLHOTO YCTPOICTBA, KOMIIOHOBKA
3aKpBITON YacTH MOJICTAHITHH.

14. MoaHue3amura TCPPUTOPHUU MMOACTAHIIUN: KOHCTPYKTUBHOC UCIIOJIHCHUC, 30HA 3aIlIUTHI.
15. 3azemnecnue: KOHCTPYKTHUBHOC UCIIOJIHCHHUEC, XapaKTCPUCTHUKA I'PYHTA, IIJIaH CCTHU



3a3eMJICHHS.

16. OcBelieHue TEPPUTOPHUH MOJACTAHIIMK: pabodee M aBapUIHOE OCBEIIECHUE OTKPBITON U
3aKpPBITON YaCTH, TUIIBI CBETUJIHHUKOB H JIAMII, UX KOJIMYECTBO M MOIIHOCTH, CXEMbI OCBETHTEILHOM
CETH, MaPKU OCBETUTEIIBHBIX IIIUTOB U UX DICKTPUUCCKUE CXEMBI.

17. DxOHOMHYECKHE MOKA3aTeu CTPYKTYPHOTO TOJPa3AeICHHs, B COCTaB KOTOPOTO BXOIHT
MOJICTAHLIMSA: IITAaTHOE PACIHCAHHUE DIIEKTPOCIYKObI, rpaduK PEMOHTOB 3JIEKTPOOOOPYIOBAHHUSA,
CMeTa KalMTAIIbHBIX 3aTPaT Ha COOPYKEHUE TOICTAaHIUH.

18. Yuer pacxoma 9JEKTPHUYECKOW DHEPTrUU: pPACXOd dIJICKTPUYECKON HHEPTUU Ha
COOCTBEHHBIC HYXIBI, TOYKH KOMMEPUYECKOTO M TEXHHYECKOTO yd4eTa JIICKTPUUYCCKOW SHEPTHH,
CTOMMOCTH JICKTPUICCKOW DHEPTHH, TUITBI AJICKTPUYCCKUX CUYCTUYUKOB U AICKTPOUIMEPHUTEIBHBIX
puOOPOB, THITBI TPAHCHOPMATOPOB TOKA U HATIPSDKEHUS, MX KJIACC TOYHOCTH.

19. Oxpana Tpyma ©  TEXHUKa  O€30MACHOCTH:  KaTErOpHH  TOMENICHUH  TI0
AJIEKTPOOE30IMACHOCTH, TTOXAPHON W B3PHIBOOTIACHOCTH, OIACHBIC W BPEIHBIC TPOU3BOJICTBCHHBIE
(baxTOpBI, CpEICTBA 3AIUTHI TIEPCOHAA.

JlaHHBIE O MEPCHNEKTHUBHOW CXeMe JJEKTPUUYECKUX CETeH, a TakkKe O IUIAHUPYEMOM pPOCTE
Harpy3oKk MO>KHO HAWTH B MPOEKTHOW NOKyMEHTaluu. Tam ke OOBIYHO TMPHUBOJISTCS pacueTHHIE
3HAYEHHS TOKOB KOPOTKOTO 3aMBIKAaHUS, C YYETOM Pa3BUTHUS CETEH U TEHEPHUPYIOIINX HCTOYHUKOB.

Nudopmanmio o0 mOTpeOUTENSIX TOJACTAHIIMM MOXHO HaWTH Ha MPUHIHUITHAIBHON
OJIHOJTMHEHHON cXeMe TMOJCTAaHIUU. ['paduKu SIEKTPUYECKUX HArpy3o0K, Kak TIPaBuUIIO,
(DUKCUPYIOTCSI OTIEPATHUBHBIM TEPCOHATIOM M XPaHATCS Ta CaMOW MOJCTAHIINH, JHOO, €CITU OHU
CUMTHIBAIOTCS aBTOMATH3WPOBAHHBIMH CHCTEMaMH y4YeTa, B IIEHTPAJIBHOW JIIEKTPOTEXHUUECKOU
abopaTopu.

[TapameTppl KOMMYTAI[MOHHBIX aNNapaTtoB, W3MEPHUTENbHBIX TpaHCGOPMATOPOB TOKa U
HanpspKeHUs 0(OPMIISIOTCS B BUJIE TIEPEYHS AJIEKTPOOOOpyI0BaHus, GopMa KOTOPOTrO MPUBEICHA B
Tabn. 3.1. Uadopmanms, HeoOXoaumast [Tl 3allOJTHEHUS JaHHOW TaOIHIbI, OEpeTCsl U3 MacnopToOB
ANEKTPOOOOPYAOBAHUS, HHCTPYKIIUHA, C OJHOIMHEHHON CXEMBI TIO/ICTAHIIHH.

Tabmuma 3.1
[TepeyeHb OCHOBHOTO 3JIEKTPOOOOPYIOBAHUS 10 ICTAHIIHH

dunep

Tun

MapxkupoBka

3aBOI[-I/ISI"OTOBI/ITeJ'II>

HomuHansHOE HanpspKeHHE,
kB

HomunanwHbIN TOK, A

TOK TEpMUYECKON CTOMKOCTH,
KA

Bpewms nporekanus Toka Tep-
MHUYECKON CTOMKOCTH, C

TOK 271E€KTpOIMHAMUAYECKON
CTOMKOCTH. KA

Tox oTkmrOYeHHS (1S BBI-
KITroyarenei), KA

Bropuunslii Tok, A
(nns u3mepurenbHbix TT)

Kiacc Tounoctu (aig usmepu-




TEJIHBIX TpaHC()OPMATOPOB)

Knumarnueckoe ucnojiHeHUE

Kareropus pazmenienus

Tun npuBoaa (A5 BeIKIIOYA-
TEJIEH U pa3beAMHUTEIIEH )

[Tpu 3anonHeHnn myHkTa «OXpaHa Tpyaa U TEXHUKA OE30TTACHOCTH» HEO0OXO MO
PYKOBOJICTBOBATHCS MHCTPYKIUSIMU T10 TTOKapHON 0€30TTaCHOCTH U 3JIEKTPOOE30TaCHOCTH,
XpaHAIUMUCS Ha oAcTaHIK. MHpopManus o KaTeropusx NOMEIICHUH 3aKPBITO YacTu
MOACTAaHIIMH HAXOJUTCA TAKKC B HHCTPYKIIUAX, JII/I6O NEPpCHrChIBACTCA C IPCAYIIPEANTCIbHBIX
Ta6JII/I‘-IeK, HaxoO4AmuXxcCs Ha BCEX ABEPAX.

Nudopmaiinst 06 S3KOHOMHUYECKUX MMOKA3aTENAX CTPYKTYPHOTO MOIpa3/IeeHHs], B COCTaB
KOTOPOTO BXOJIUT MOJICTAHIIMUS, & TAKKE O CTOUMOCTH JIEKTPUYECKOM SJHEPTUH, PACXOAyEMON Ha
COOCTBEHHBIC HYXK/IbI TIOICTAHIINH, HAXOAUTCS Y IKOHOMHCTA 11eXa J100 B PUHAHCOBO-
SKOHOMHUYECKOM OTJIEJIE MPEIPHUSTHS.

3.2. Conepxanue NPAKTHKHU CTY/ICHTOB, HANIPABJEHHbIX HA JJIEKTPUYECKHE CTAHIIUMN

1. WcTtopwus co3manust SIEKTPOCTAHITNH, €€ POJIh B 9KOHOMHKE CTPaHbI (peTnoHa, ropoja).

2. TlepcieKTHBBI pa3BUTHSI TEHEPUPYIOMINX MOIIHOCTEH AIIEKTPOCTaHINK Ha Omkaimme 10
JeT.

3. Onmcanue METEOPOJIOTHYECKUX YCIOBHM B pallOHE PACIOIOXKEHUS AJICKTPOCTAHIINH:
SKBHUBAJICHTHAS JIETHSA, 3UMHSS, TOA0Bas TEMIIEPATYPhI; p03a BETPOB.

4. TexHOJOTHYECKUN MPOIECC TOJIYUCHHS IICKTPUIECKON dHEpruu (Teria, KOHJAeHcaTa) Ha
AIIEKTPOCTAHIIMU: BUJBI BBITYCKAEMOMN MPOJYKIIMH, TEXHOJOTHYECKHIA TPOIECC TOIY4EHHS TOTO
WIH WHOTO BHAA DHEPrOHOCUTENS, TEXHOJOTUYECKHE YYaCTKU ODIIEKTPOCTAHIMU, pa3pe3
AIIEKTPOCTAHIINH, TEXHOJIOTUIECKOE PE3EPBUPOBAHUE.

5. TIloTpebutenu, MOTyYaONIKe MUTAHUE OT 3JCKTPOCTAHIMU: MX HAUMEHOBaHUE, TpaduKu
AIIEKTPUYECKUX HArpy30K 3a XapaKTEpHbIC JICTHUE M 3MMHHUE CYTKH, KaTETOPHUU 10 HaJIe)KHOCTH
ANIEKTPOCHAOKECHHUS, YAAJICHHOCTh OT AJIEKTPOCTAHIINY.

6. I'paduk SIIEKTPUUYECKUX HArPY30K 3a XapaKTEpHBIC JICTHUEC W 3UMHHUE CYTKH CHJIOBBIX
TpaHC(HOPMATOPOB AIIEKTPOCTAHITHH.

7. OCHOBHOE TEXHOJIOTHYECKOEC OO0OPYIOBAaHHE YYACTKOB OSJICKTPOCTAHIIMHM: TEXHUYCCKHE
XapaKTePUCTUKH TEHEPAaTOPOB, TPaHCPOPMATOPOB, BO3OYIUTENCH, KOTIOArperatoB (peKUMHBIC
KapThl KOTJIOB), JIea’paTopoB, MUTATEIbHBIX HACOCOB, TypOOTCHEPATOPOB (IHAarpaMMBbl PEKUMOB
TypOOreHepaTopoB)  T.1.

8. I'maBHass cxema  DJJCKTPUYECKUX COCIUHCHUH  paclpelesIUTEeNIbHBIX,  YCTPOMCTB
HanpspDKeHHeM Bbilie 1 KB ajekTpocraHimy.

9. I'maBHBIE TETJIOBBIE CXEMBI.

10. CoOcTBeHHBIEC HYX/IbI DIEKTPOCTAHIIUU: CXeMa COOCTBEHHBIX HYXK]I DJIEKTPOCTAHIINY;
BEJIOMOCTH AJIEKTPOTNPUEMHUKOB COOCTBEHHBIX HYk ] (Tabm. 3.2); mapaMeTpsl TpaHcHopMaTopoB
COOCTBEHHBIX HYX]I.

11. Cucrema pacnpeneneHus OrepaTuBHOTO TOKA, POJI OTIEPATUBHOTO TOKA, HCTOYHUK, CXeMa
pacmpeseneHus, IoTpedUuTe I, TEXHUYECKUE apaMeTphl AIEKTPO0OOPYAOBaHUS (AaKKYMYISTOPHI,
BBITIPSIMUTENIbHBIC YCTPOUCTBA, 3apsIHO-TIOI3aPSAHBIN arperar  T.1.), KOMMYTaIllHOHHBIX
anmnapaToB M MPOBOTHUKOB.



Taomuma 3.2
[TepeueHs OCHOBHOTO 3JIEKTPOOOOPYAOBAHUS FICKTPOCTAHIINN
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12. PacyerHble 3Ha4YeHHs] TOKOB OJHO(A3HOrO M Tpex(a3HOro KOPOTKOIO 3aMbIKaHUs Ha
pacnpeeNuTeNbHbIX YCTPOICTBaX JIEKTPOCTAHIMHU C YYETOM Pa3BUTHUSL CETe M T'eHEPUPYIOIINX
HMCTOYHHUKOB Ha Cpok 110 10 ner.

13. PeneitHas 3amuTa: THOBI YCTPOWMCTB  PEJICWHOW  3alllUTHI, HCIIOJB3yeMbIe Ha
AJIEKTPOCTAHIINH, JIEMEHTHas 0a3a, yCTaBKH, CXeMa pesIeHHOM 3alIUThl OJTHOTO U3 MPUCOCIMHEHUIM
(M0 3a1aHUI0 PYKOBOAUTEIIS).

14. TInaHbl y4aCTKOB AJIEKTPOCTAHIUY (10 3aJJaHUIO MPETOIaBaATENs ).

15. OcgeleHue TEPPUTOPHH DIEKTPOCTAHIIMU: padouee U aBapUilHOE OCBEIEHHE Y4aCTKOB
ANIEKTPOCTAHIIMM, THUMBl CBETHJIIBHUKOB U JIaMI, HMX KOJMYECTBO U MOIIHOCTh, CXEMBI
OCBETHUTEJILHON CETH, MAPKU OCBETUTEIHHBIX ITUTOB U UX ANEKTPUUECKHE CXEMBI.

16. DnekrpousmeputrenbHble MPUOOPHI KW MPUOOPHI ydeTa DSIEKTPOCTAHIIMM, MeCTa HUX
YCTaHOBKH.

17. MoaHue3ammura TCPPUTOPUUN IJICKTPOCTAHIIMH: KOHCTPYKTUBHOC MCIIOJIHCHHUEC, 30Ha
3alllUThI.

18. 3azemncHue: KOHCTPYKTHUBHOC HCIIOJIHCHUC, XapPaKTCPUCTUKA TI'pPyHTA, IIJIaH CCTHU
3a3CMIJICHUA.

19. DxoHOMHUECKHE IIO0Ka3aTCIn QJICKTPOCTAHIUH: CTPYKTYpa QJICKTPOYUACTKa
QJICKTPOCTAHLIMHU, IITATHOC PACIIMCAHUC, Ppa(pI/IK PEMOHTOB 3J'ICKTpOO60py'IlOBaHI/ISI, KaJIbKYJISAIUU.

20. MepOHpI/IHTI/IH Mo OXpaHC Tpyda U TCXHHUKE 0€30MMacHOCTH: OITacHbIE U BpPCIHBIC
MMPONU3BOJACTBCHHBIC (I)aKTopBI, cpeacTtBa 3aldTbl TEPCOHAIA, KaTCroOpUuu MOMENIEHUN IO



3NEKTPOOE30MIaCHOCTH, MOXKAPHOI U B3PbIBOOIIACHOCTH.

34. Coz[epmafme MNPAKTUKHU CTYACHTOB, HAINIPABJICHHLIX B T'OPOACKUE IJTTCKTPUIECCKUEC
CeTH

1. W3ydeHue ucTtopuu ropojacKux 3JEKTPUUECKUX CETEH, MEPCHEKTUBBI pa3BUTHS ropoja U
3IEKTPOXO03SICTBA.

2. U3ydenuwe miaHa TOPOACKOrO MHKPOpAaHOHA, BHJIOB YKHJIBIX M OOIIECTBEHHBIX 3JIaHHM,
KIMMaTH4YeCKUX ycioBUi MecTHOCTH. CoOupaercss MHpOpMAanus MO STAKHOCTU >KUJIBIX 3/IaHUM,
KOJIMYECTBY KBapTHp, OOLIEH IIOIIaad, HAJIUYUIO SJIEKTPUUYECKUX IUINT, KOJIMYECTBY JHU(TOB;
HaJIM4YUI0 OOIIECTBEHHBIX 3JaHUM (IPEANPUSATUS TOPIOBIH, YUPEKICHHUS 3APAaBOOXPAHEHUS,
oOuieoOpa3oBarenbHble  IIKOJBI, MPEANPUATUS  ObITOBOIO  OOCIYKHMBAHMS,  YUPEXKJIEHUS
KOMMYHAJIbHOTO XO35HUCTBA U T.11.).

3. Coop nH(DpOpMaIK O CXeMax JIEKTPOCHAOKEeHHsI HanpspkeHueM 10 1 kB u cBeime 1 kB.
N3ydeHne npoeKTHON M UCTIOIHUTEIBHON JOKYMEHTAIIMHN. AHAIN3 CXEM 3JIEKTPOCHA0KEHHUS.

N3yuaroTcst cxembl LEHTpaJbHBIX pacnpenenurenbHbix myHkToB (LIPII), TpanchopmaTopHbix
MOJCTAaHIMI, BBOJHO-pacHpelenuTeNbHbIX ycTpoiictB (BPY), kBapTalbHbIX M JIOMOBBIX
pacnpeenTuTeNbHbIX CETEN.

4. COop wuHpopmanMu U  HU3y4YEHHE MPHUHIMIOB  JEHUCTBUA W  KOHCTPYKLIHH
ANIeKTpoOOOpPYIOBAaHUSA:  CHUJIOBBIX  TpaHCGOpPMATOpPOB,  BBIKJIIOUATeNlel,  pa3zbeAUHUTENEH,
TpaHCOpPMATOPOB TOKa U  HAMNpsHKEHHUs, OrpaHUYUTENed TMepeHanpsDKEeHUs, pPeakTOpOB,
aBTOMAaTUYECKUX BBIKIIOUaTeNlel, MpeJoXpaHuTesel, pyOMIbHUKOB M 1p. anmaparoB a0 1 kB;
npoBoHUKOB PV, ssueexk KPY n KCO; BPVY, sTaxHbIX 1 KBapTUPHBIX IUTKOB; PY 10 1 kB u BeIIIE
1 kB TTI. Mctounnkamu uHGOPMAIINH SBISIOTCS TACTIOpTa 000PYI0BaHUSI M IIPOTOKOJIBI HAJIAJIKHA U
WCIIBITAHUH.

5. MH3ydeHume KOHCTPYKTHBHOIO MCIOJHEHMs PACHPENEIUTEIbHON CEeTH, CIOCO00B
MPOKJIAAKHU Kabeneu, pa3menieHus 1 KoHcTpykTuBHoro ucnoiauenus L{PI1, TTI, BPY.

6. COop naHHBIX 00 MCTOYHMKAX MUTaHMs. BBINOIHAETCS B COOTBETCTBUU C MOAPA3ICIOM
3.1.

7. W3ydenume cxem u 000pyrOBaHMs Lieneil BTOPUYHOM KOMMYyTAalMM: YIpPaBJICHUS,
U3MEpEHHUs, pelIelHON 3aluThl, aBTOMATUKM, curHanu3zauud. Coop uHbopManuu o mapamerpax
cpabaTbIBaHUs YCTPOUCTB PEICHHON 3alUThl M aBTOMATHKH. V3ydeHue HCTOUHUKOB OIEPaTUBHOTO
Toka. PaccmaTtpuBaeTcs peneiiHas 3amuTa 1 aBTOMaTuKa, pacrosoxenHas Ha [{PI1.

8. MH3ydeHme ynMYHOro OCBELIECHMs B Ipenenax MukpopaiioHa. COop uHpopmanuu o
CXe€Max M KOHCTPYKTMBHOM MCIIOJHEHMM CETU OCBEILEHHUS, UCTOYHUKAX CBETA, CBETUJIbHMKAX U
OCBETUTENBHBIX OIOpaX, crnoco0ax oOCIyKMBaHHUS CBETWJIBHUKOB, HOPMax OCBEIICHHOCTH;
KaTeropusx yJull ¥ J0POr, HEPOE3KUX YaCTEH.

9. MU3yuenme 3ammtHOro u padouero 3azemuienus LIPII, TII, »kunbix U oOLIECTBEHHBIX
3aHUH Ha TeppUTOpUM MHUKpopaiioHa. COop MHGpOpMAIMKU O TPyHTE, 3a3eMIISIOIIUX KOHTYpaXx,
3aIUTE OT IEPEHANPSDKEHUN.

10. M3yueHue agMHUHHMCTPATUBHO-OPTaHU3ALUOHHON CTPYKTYPBI TOPOJICKUX DIEKTPUUECKUX
ceTel, OpraHM3aluy IKCIUTyaTallil U PEMOHTa 3JIEKTPOOOOPYI0BaHMs, MPOBEICHHUS HallaJ04HbIX
paloT, TEXHOJIOT U MPOBEACHUS PEMOHTHBIX pabOT, peBU3HUIl, OCMOTPOB, UCIIBITAHUN; OpraHU3aIIH
OIIepPaTUBHOTO OOCITYKUBAaHUS.

11. M3yyeHne 3KOHOMHMUYECKHX MOKa3aTeslel TOPOJICKUX AIEKTPUUECKUX CEeTell B LIEJIOM WU
y4JacTKa ceTeil M MOJACTaHUUH (KaJbKylsaluus ce0eCTOMMOCTH, IITAaTHOE paclucaHue, IaH-rpaduk
[IITP (TO u P), TpymoemMKoCTh HpOBEIEHHUs PEMOHTHBIX PalOT, MPH HEOOXOJAUMOCTH - CMeTa
KalUTaJIbHBIX 3aTpaT U Ap.). PaccmarpuBaeTcss METOIMKA ONPEAETIEHUS] CTOMMOCTH YCIIYT IO Iepe-
Jla4e dJIEKTPOIHEPI UK.

12. V3yyeHue opraHM3allud M TEXHUYECKHX CpEACTB YydeTa M KOHTpPOJIL pacxoja
ANIEKTPOIHEPTUH, MEPOIIPUATHUIH 110 IHEPrOCOEPEIKEHHIO.



PaccmarpuBaroTCs TOUKM YCTAHOBKM CUETYMKOB, MX THUIIBI, KJIACCHI TOYHOCTH, BHJBI y4eTa,
crocoObl MOJKIIOUEHHS (IPSAMOMA, Yepe3 U3MEpUTENIbHbIE TPAaHC(HOPMATOPbI), OPraHU3aLUs CHATHS
MOKa3aHUH KBAPTHPHBIX U JOMOBBIX CYETYHKOB. M3ydaroTCsi MEPOTIPHUSATHS MO CHIKEHHUIO TIOTEPh
AIIEKTPOIHEPTUU U SHEPTOCOEPEIKEHUIO B OCBETUTEILHBIX YCTAHOBKAX.

13. W3yuyenue oxpaHbl TpyJa, TEXHUKA 0€30MACHOCTH, MPOTHUBOIIOKAPHON O€301MacHOCTH Ha
o0bekTe. COoop MHPOpPMaUK 00 OMACHBIX M BPEIHBIX MPOM3BOJCTBEHHBIX (PAKTOPAX, 3aIIUTHBIX
CpeAcTBax, crnocobax JIMKBUAAINH aBAPHUA, CHCTEMAaX IMOKAPOTYIICHUS U JIp.

4. TPEBOBAHUSA K O®OPMJIEHUIO U COAEP KAHUIO OTYETA

IO YUYEBHOWM IMPAKTHUKE

4.1. TpeGoBanusi kK 0(popMIIEHHIO OTUETA

Otuer no yyeOHOW- mpakTUKe O(OPMISETCS B BHUJIE PYKOIHMCH, OTPaKarolleld BCE IyHKTHI
3ajaHus Ha npakTuky. Cojaep)kaHue OTYET JOJHKHO JIEMOHCTPUPOBATH 3HAKOMCTBO CTYJEHTA C
00BEKTOM, YMEHHE HE00X0IuMyr0 HH(OPMAlMI0, CHUCTEMaTU3UpOBaTh €€ M MPEACTaBUTH B
TEKCTOBOM, TaONIMYHOMU, Tpaduueckoil nim nHoil popme, BiageHre HEOOX0AUMON TEpMUHOJIOTHEN
U TIOHSTUSMH, TPUEMJIEMbI YPOBEHb S3BIKOBOI T'PaMOTHOCTH U BIIAJICHUE CTUJIEM TEXHUYECKOTO
U3JI0KECHMUSL.

OtyeT B 001IeM citydae, T0HKEH COIEPKaTh

— TEKCTOBYIO 4aCTh,
— HWIJIIOCTpaluu

— TpadudecKkuil MaTepual.

TekcroBast 4acTh OTYETA JJOJDKHA BKIIFOUATh B YKa3aHHOH MOCIIEIOBATEIIBHOCTH CIICAYIOIINE
AJIEMEHTHI: TUTYJIBHBIM JIUCT; COJIEPYKAHHUE; OCHOBHAS YaCTh; MPUIIOKEHUE.

K rpadudeckomy marepuany cieayer OTHOCUTh YEPTEKH, SCKU3bI, CXEMBI.

1. TwuTynbHBIHI JHCT.

TuTynbHBIN THCT ABISETCS MEPBOM cTpaHUIIeH oTUeTa U odopmIsieTcs o dpopme,
NpuBeACHHON B npuiioxenuu I11.
2. ConepxaHue.

CozeprkaHue TOJDKHO OTPAXKaTh MEepeueHb CTPYKTYPHBIX JIEMEHTOB OTYETa C YKa3aHHEM
HOMEPOB CTPAHHUII, C KOTOPBIX HAYMHAETCS MX MECTO PACIOJIOKEHUE B TEKCTE, B TOM YHCIIC:
paszenbl, MoApas/ieNbl, ITYHKTHI (€CIM OHU UMEIOT HauMEHOBaHue); mpuioxenus. CIoBo
«Copeprxkanuey» 3alMChIBACTCS B BUJIC 3ar0JI0BKA, CAMMETPUYHO TEKCTY, C IPOIUCHON OYKBBI.

3. OcHOBHas 4acTh.

ConepxaHre OCHOBHOW 4YacTH OTYeTa JI0JDKHO COOTBETCTBOBATH 3a/laHUIO M TPEOOBaHUSM,
U3JI0’)KEHHBIM B METOJMYECKHUX YKA3aHMUAX [0 BBINOJHEHHIO OT4eTa. OCHOBHYIO 4acThb CIIELYET
JEIUTh Ha paslenbl, MNOApa3Aeibl, MyHKThl. KaKIplii 3JI€MEHT OCHOBHOM YacTH [OJDKEH
MPEJCTaBIATh cO00H 3aKOHYEHHBIN B CMBICIIOBOM OTHOLIEHUH ()parMeHT OTYETa.

Tekct noykeH OBITH BBIMOJHEH C OJHOW CTOPOHBI JIUCTa Oenoil Oymarun ¢ ImpUMEHEHHEM
neyaTaromux U rpaduueckux ycTpoicTB DBM ¢ colOmofieHneM clenyromux pa3MepoB MOJEH:
neBoe — 20 mm, npaBoe — 10 mm, BepxHee- 20 MM, HiwkHee — 20 mm. IIpu Habope Tekcra B
Microsoft Word cnenyer npuaep:xuBaThes Cleyromux TpedoBanuit: ocHoBHOM mpudt Times New
Roman, pasmep mpudra 12-14 nr, uBer - 4epHslil, ab3auHblii orcTyn 12,5 MM, MeX CTPOYHBIN



UHTEpBaJl — TMOJYTOpHBIM. Paspemaercss HCHOIb30BaTh KOMIBIOTEPHBIE  BO3MOXHOCTHU
aKI[CHTUPOBAHUS BHUMAaHUS Ha ONPE/ICIEHHBIX TePMUHA, TPUMEHSS WPU(THI pa3HON TapHUTYPHI.
Texkct otuera ciemyeT NENUTh HA Pa3JeNbl, MOAPA3JENbl, MyHKTHI, NPU HEOOXOIUMOCTH,
MOTYT OBITh pa3JeNieHbl Ha MOIITYHKTHI. Kaxk/1plii pa3aen TeKcTa peKOMEHAYyeTCsl HAaUMHATh C HOBOU
cTpaHunbl. Pa3znmensl oTdera JOJDKHBI MMETh IMOPSIKOBBEIE HOMEpa, 0003HAUYEHHBIE apaOCKUMHU
mudpaMu M 3amucaHHble ¢ ab3anHoro orcryma. Iloapasmensl MOMKHBI MMETh HYMEpaluio B
npeaenax Kaxa0oro paszena, IyHKTbl — B IIpeeIax MoApas3eiia, MOAIYHKTHI - B Ipeaenax IyHKTa.
Ecnu paspen mnm mompasnesn COCTOMT, COOTBETCTBEHHO, M3 OJHOTO IOJApa3jeia WIH ITyHKTa, TO
3TOT HOJIpa3/e] WK MYHKT HyMEpOBaTh HE cienyeT. Touka B KOHIIE HOMEPOB pa3/ieoB, IyHKTOB
MOAIYHKTOB HE CTaBUTCS. ECIM 3aroj0BOK COCTOUT U3 ABYX MPEATIOKEHUHN, UX Pa3AesiioT TOUKOM.

IIpumep-

1 34I'OJIOBOK IIEPBOI'O PA3J/[EJIA (Homep u 3azonosok nepgoeo pazoena)

2 3AI'OJIOBOK BTOPOI'O PA3I[EJIA (Homep u 3a201080K 6mopo2o pazoena)

2.1 Iloozazonosok (Homep u 3a201080k nepsoco noopazoena-emopozo pasoeia)

2121 Hymepayus noonynkmos eémopozo

2.1.2.2 NYHKMA Nep8oco noopazoena 6mopo2o
pazoena OOKyMeHma

Paznenbl, moapas3nensl 10HKHBI UMETh 3aroJIOBKH. [IyHKTBI M MTOAMYHKTHI 3aTOJIOBKOB MOTYT
HE WMETh. 3aroJIOBKH JIOJDKHBI YETKO M KPATKO OTPakaTh COJIEpP)KaHHWE pa3/esioB, MOAPa3JIeyioB,
MMYHKTOB. 3aroJIOBKH pa3/ieJioB, TOIPa3/IeJIOB U MyHKTOB CJIeAyeT HAYMHATh ¢ a03aIfHOTO OTCTYIIA, C
MPOMMCHOM OYKBBI, 0€3 TOUKM B KOHIIE, HE MOTYCPKHBas. B Hayayie 3arojioBka MmoMemarT HOMEp
COOTBETCTBYIOIIETO pa3jeiia, Tojapasnuena, Jmbo myHKTa. [lepeHOCHl CIIOB B 3arojoBKax HE
JOTyCKaroTcA. Eciam 3arojloBOK COCTOMT M3 [JBYX MPEIJIOKEHUM, HX Pa3IeisioT TOYKOM.
PaccrosiHre Mexy 3arojJoBKOM W TEKCTOM JIOJDKHO OBITh PaBHO YABOCHHOMY MEXKCTPOUYHOMY
PACCTOSTHUIO, MEK/Ty 3ar0JIOBKaMH pasjiesia U MoJipas/iena — OJHOMY MEXCTPOUYHOMY PACCTOSTHUIO.

4. TloctpoeHue TabdmuIIL.

Tabmuibpl TPUMEHSIOT JUTS JIydlield HarJSITHOCTH U yI0OCTBA CpaBHEHUS TOKa3aTeseH.

Tabnuira moMeniaeTcsi B TEKCTE cpasy ke 3a MEePBbIM YIIOMHUHAHUEM O HEW WK Ha
cnenyromei crpanuiie. TabauIibl, 3a HCKIIOUYEHUEM MTPUBEICHHBIX B IPHIIOKEHUH, HYMEPYIOTCS B
npezaenax Kaxjaoro paszaena. B atom ciaydae Homep TaOIMIBl COCTOUT U3 HOMEpa paszeiia u
MOPSIIKOBOTO HOMEpa TabJIMIIbI B MpeieNiaX pa3zena, pa3AeJeHHbIX TOUKoU. JlomyckaeTcs CKBO3HAs
HyMmepanus Tabaul] apabCKUMU [uppaMu Mo BceMy oTdeTy. Talnuiibl Kaxa0ro IpUloKeHus
0003Havar0TCs OTACNBHON HyMepalueil apabckumu 1udpamu ¢ Joo6aBieHueM nepen udpoit
0003HaveHM MpUIIokeHuA. Eciii B TekcTe oHa Tabauia, To oHa J0/hKHA ObITh 0003HaUeHA
«Tabnuma 1» nnm «Tabmuma B.1», ecnu oHa npuBeieHa B MpUIoKeHuH B.
Ha3BaHue TaGnuIlbl, IPH €ro HAJIMYKH, JOJKHO COACPIKATh €€ CoJep:KaHnue, ObITh TOYHBIM,
KpaTkuM HazBaHue TaOMuUIbI MOMEMIAIOT HaJl TAOIUIICH MOCIIe ee HoMepa uepe3 TUPE, C TPOMUCHOU
OyKkBBI (OCTanbHBIE CTPOUHKIE), 6e3 ab3anHoro oTcTyna. Haanuce «Tabnuua...» nuieTcs Haj
JIEBBIM BEPXHHUM YTJIOM TaOJIUIIBI U BBITIOIHSAETCS CTPOUHBIMH OyKBamMu (Kpome MepBoit
MIPONMCHOI) 6€3 MoTYepKUBAHUSL.

3aronoBku rpad TaOGMUIBI BBHITIOIHSIOT C MPOMHUCHBIX OYKB, a MOJ3ar0JIOBKH - CO CTPOYHBIX,
€CIIi OHM COCTaBISIOT OJHO TPEVIOKEHHE C 3aroJlOBKOM, W C TPOMUCHOW - €CIH OHHU
CaMOCTOSITENIbHbIE. B KOHIlE 3arojoBka W TOJ3aroJIOBKAa 3HAKA MPENUHAHHUS HE CTaBATCA.
3aroioBKH yKa3bIBAIOTCS B €IMHCTBEHHOM 4mcie. JlomyckaeTcs MpuUMEHSTh pasmep mpudra B
TaONIUIe MEHBIIINUN, YeM B TEKCTE. J[naroHanbHOe AeTeHNE TOJIOBKH TAOIHUIIBI HE JOMYCKACTCS.

Tabnuiy ¢ OOJBIINM KOJIHMYECTBOM CTPOK AOMYCKAETCS MEPEHOCUTHh Ha JPYT'YIO CTPaHUILY.



ITpu nepeHoce 4acTu TabIHMLBI HA APYTYIO CTPAHUILY 3ar0JIOBOK MOMEIIAIOT TOJIBKO HEpe]] MepBOi
YacThIO TaOMUIBI, HAJ| IPYTUMH YacTsAMU clipaBa numeTcs ciioBo «lIpomomkenne» u yka3piBaeTcs
MOPSAAKOBBI  HOoMep Tabmunpl, Hanpumep: «lIpomomkenne Ttabmuusl 2.7».  HukHioo
TOPU30HTAJIBHYIO YEPTY, OrPAHUYMBAIOLIYIO TAOJIUIY, HE IPOBOJSIT.

Tabmuupl ¢ GOIBIIUM KOJIMYECTBOM rpad AOMYCKAaeTCs NENUTh HA YAaCTH W MOMENIATh OJHY
nox Jpyrol Ha onxHoM Jmcrte. Hag nocnenyromumu 4acTsAMH TaOJMIl yKa3bIBaeTCs CJIOBO:
«[Iponomkenuey, a Mpu HaIMYUU HECKOJIBKUX TaOJIMIl B OTYETE YKa3bIBAETCS HOMEp TaOJMUIIBL,
Hanpumep. «IIponomxenue Tabnuupl 2.3».

5. Mnmoctpauun

KommaectBo HHHIOCTpaHHﬁ, IIoMeImacMbIX B OTYCTEC, AOJDKHO 6I)ITI) JOCTAaTOYHBIM IJIA
packpbITusi cojiepkaHusi paborel. WMmmiocTtpauuy (deprexu, rpauku, CXeMmbl, KOMIIbIOTEpHbIE
pacreyaTky, auarpammbl, (OTOCHHUMKH M T.I1.) CJIEAYEeT pacroJiaraTb HEMOCPEACTBEHHO IOCIe
MEpBOro YIOMHHAHUS B TEKCTE, WM Ha cieayromend crpanuue. Wmmoctpauuu Moryr ObITh B
KOMIIBIOTCPHOM HCITIOJIHCHHH, B TOM YUCJIC U LIBCTHBIC.

Bce wimroctpaniun HIMEHYIOTCS B TEKCT€ PUCYHKAMHM M HYMEPYIOTCS B IIpefenax KaKI0To
paznena. Homep wiumrocTpamum cocTaBisieTcss M3 HoMepa pasfefia U MOpPAIKOBOTO HOMepa
WUTIOCTpallMM B Tpefenax JaHHOTO pasjiena, pa3/IelIeHHbIX TOUYKOH, HampuMep; «PUCYHOK 5.1»
(repBBINi PUCYHOK mATOTO paszena). JlomyckaeTcs CKBO3HAas HyMepalus PHCYHKOB apaOCKHMH
uuppamu no BceMy oTtuery. Ecnm pucyHok oauH, To oH oOo3Hauaercs MmmocTpanuu KakJIoro
MPUJIOKEHUsT 0003HAYAIOT OTICIHHOW HyMmepaluen apaOckuMu mudpamMu ¢ T00aBICHHEM Tepen
nudpoit odoznaueHus: npuiokerus. Hanmpumep, «Pucynok A.3». Ha Bce mimocTpanuu JT0TKHBI
OBITh JTaHBI CCBHUIKU B oT4eTe. [Ipu cchulkax Ha WILTIOCTPALlUU CIEAYET MUCATh «... B COOTBETCTBUU
C PUCYHKOM 2» MpPHU CKBO3HOW HYMEPAIMHU U «... B COOTBETCTBUM C PUCYHKOM 1.2» IIpu Hymepauuu
B IIpefiesiax pasjaena.

Wnmroctpanus pacrosiaraetcst 1Mo TEKCTYy JOKYMEHTa, €ClIM OHa IOMEIIaeTcs Ha JIHCTe
dopmata A4. Ecnu dopmar minmoctpaiuu 0ombine A4, To ee cieayeT MOMEIIaTh B PUIOKCHHUH.
@DOTOCHUMKHU pa3zMepoM MeHblie (Gopmara A4 NODKHBI ObITh HAKJIEEHBl HAa CTaHJAPTHBIE JIHCTHI
6emnoit Oymaru. Mnmoctpanuu cieayer pa3Meniath Tak, YTOObl X MOXKHO OBLIIO paccMaTpuBaTh 0e3
MIOBOPOTA JOKYMEHTA WJIM C TIOBOPOTOM IO YACOBOM CTpEIIKE.

Wnmroctpanuu MOryT UMeTh HauMeHoBaHue, HanpuMep: «Pucynok B.2 - Cxema anropurmay
U TIOSICHUTEJIbHBIE JaHHbIE (MTOJAPUCYHOUHBIHN TeKCT). CI0BO «PUCYHOK», €r0 HOMEp U
HauMEHOBaHHE MMOMEIIAIOT HUKE U300paxKeHUs TOCIE MOSCHUTENBHBIX JaHHBIX CUMMETPUYHO
WJUTIOCTPALIHH.

6. CoxparmieHus

[Tpu MHOTOKpPATHOM YIIOMUHAHHUU YCTOWYHMBBIX CIIOBOCOYETAHHIA, B OTYETE CICAYET
UCIIOJIb30BaTh a00PEBUATYPHI UM COKPAIICHUS.

[Tpu nepBoM yIOMUHAHHUU JOJDKHO OBITh IPUBEICHO MOJIHOC HA3BaHUE C YKA3aHUEM B
cKoOKax COKpAIICHHOT0 Ha3BaHUs WM a00OpeBUATYPBI, HATIPUMED: «(PUIBTP HU3KOM YaCTOTHI
(OHY)», «ammutynnas moaymsiuus (AM)y», a pu NOCIEAYIOMMUX YIIOMUHAHUSIX CIETyeT
yIoTpeOIsITh COKpaIIeHHOE Ha3BaHUE WM aOOpeBHATYDY.

PacimmdpoBky abOpeBHaTyp W  COKpAIEHUH, YCTAHOBJICHHBIX TOCYJapCTBEHHBIMU
CTaHJapTaMH M TpaBUIIAaMU pycckoil opdorpaduu, nomyckaercs He MpUBOAUTH. [Ipumep - OBM,
HUU, ACY, c. (cTpanumna), T.e. (TO €cThb) U Ip.

7. Hymeparus cTpaHuil

CrpaHuipl oTYeTa ClEAyeT HyMepoBaTh apabCkumMu mHudpaMu, CcOOMIOAass CKBO3HYIO

HYMEpalHuio IO BCECMY TCKCTY. HOMep CTpaHUIbI 0e3 TOuKHU MMPOCTABJIAIIOT B HCHTPC HIDKHEH 4acTu
JIUCTA. TPITyJ'IBHBIfI JIMCT BKIKOYAIOT B O6IJ_IYIO HyMCpalluio CTpaHUll, HO HOMEpP CTPAaHUIIbBI HA HEM



HEe MpOoCTaBIsAOT. MurocTpanyuu u TabiauIbl, paclolokEeHHbIe Ha OTIIEIbHBIX JINCTAX, BKIIOYAIOT B
o0lIyl0 HyMepamuio CcTpaHdil otdeta. Mmmoctpanuu W TaOmumbl Ha Jnucte (opmara A3
YUUTBIBAIOTCS KaK OJIHY CTPAHUILY.

8. Ilpunoxenue

B «lIpunoxxenus» pekoMeHAYEeTCsl BKJIIOYATh MaTepHalbl WIUIIOCTPALMOHHOIO XapakTepa,
T.€. CXEMBI, IJIaHbl, 3CKU3bl, IPOCTHIE PACUYETHI U T.JI.
[IpaBuna npencTaBiaeHUs IPUITOKEHUU:

— Ha BCC MPUJIOKCHUA B TCKCTC OTUCTA JOJIKHEBI OLITH JaHbl CCBIJIKH,

— TMPUIIOKEHUS PACTIOJIararoT U 0003HAYAIOT B MOPSIAKE CCHUIOK HA HUX B TEKCTE OTYETA;
— MPUIIOKEHUS OPOPMIISIOT KaK MPOJI0JDKEHNE OTYETa Ha CIETYIONUX

— €ro CTpaHMIax;

— KaXJ0e TPHIOKEHHE OJDKHO HAYMHATBCS C HOBOTO JIMCTA M WMETh TEeMaTWYECKHA
3aroJIOBOK M 0003HauEHUE.

— cinoBo «lIpunoxxenue» u ero OykBeHHOE O0O3HAauUeHHE (3arjiaBHblE OYKBBI PYCCKOTO
andapuTa, HaUMHAS ¢ A, 3a uckmouenueM 6yks E, 3, M, O, U, b, bl, b) pacronaraior HaBepxy
MocepeliHe CTPaHUIBl, a TMOJ HUM B CKOOKaxX YKa3bpIBAIOT CTATYC MPHIIOKEHUS, HampuMmep:
(pexomenayemoe), (cmpaBouHoe), (oOs3aTenbHOE). JlomyckaeTcss 0003HA4YEeHHWE MPUIIOKEHUN
OykBaMH JJaTUHCKOTO andaBuTa 3a UCKItoueHneM Oyks | u O.

— MpH HAJIMYUU OJHOTO MPUJIOKEHUS, OHO 0003Havaercs «lIpunoxenue Ay;

— TMOMEIIaeMble B MPUIOKEHUM PHUCYHKH, TaOMUIBI U (POPMYNBI HYMEPYIOT apaOCKUMU
uudpamu B peenax KakJaoro MpUIOKeHUs, HAaIPUMED: «... pUCYHOK A.5...».

4.3. TpedoBanusi kK 0pOpMJIEHUIO U BeJ€HUIO THEBHUKA

JlHeBHUK cTyneHTa BeneTcss B (OpMe TEKCTOBOIO JIOKyMEHTa, O(OpMIISIEMOro B BHJE
Tabmuiel  (cM. mpuiokenuwe [12). TurynbHBIE JUCT JOHEBHHKA odopmisieTcs 1o ¢dopme,
MPUBEACHHOM B puiioxkeHuu 112.

B 1HeBHUKE €XETHEBHO OTMEUYAIOTCS BBIMOJHEHHE CTYICHTOM pPalOThl, IOIy4YEeHHBIE
KOHCYJIbTAIIMH TIepCOHANIA MPEANPUATHUS U 11€Xa, CBEICHUS O MPOBEICHHBIX IKCKYPCHSIX.

CrynenTsl 00s13aHBl 3aBEpATh JHEBHUK PYKOBOAMUTEIEM MPAKTUKA OT MPEANPUATUS
eXKeHeNeNbHO. PyKoBOAWTENb MPAKTUKH OT MPENPHUATHS JOJDKEH TakKe JeNaTh 3aMeYaHus I10
BEJICHUIO THEBHUKA, €ro cojaepkanuto u odopmieHuto. KpanmuduuupoBanHoe u akKypaTHOe
BEJICHUE JHEBHHUKA CIIOCOOCTBYET NPUOOPETEHHIO OPraHU3AIMOHHBIX HABBIKOB, IOBBIIICHUIO
pe3yNbTaTUBHOCTH paboThl M 0Oojee KayeCcTBEHHOMY OGOpPMIICHHIO oOT4eTa O Yy4eOHOM-
03HAKOMHTENLHOM MPaKTUKE.

4.4. TpeOoBaHUs K COAePKAHHUIO OTYETA

OrtueT 110 MMPAKTUKE ABJISACTCA OCHOBHBIM JOKYMCEHTOM, INOATBCPKAAOIINUM BBITIOJIHCHUC
CTYACHTOM IIPOTrpaMMBbI IPAKTUKH. K cocraBnenuto oTuera HeO6XO,I[I/IM IMMPUCTYNATh C MEPBLIX JHEH
pa6OTI>I Ha IIpCAIPUATHAHA. CO,Z[ep)I(aHI/IC 0OT4CTa OIIPECACIIACTCA HpOFpaMMOﬁ IMPAaKTHUKU U
HHAUBUAYAJIBbHBIM 3aIaHUECM. OT4eT BBITOJIHACTCS B BHUJIC C6pOHIIOpOBaHHOﬁ 3aIllMCKHU B
COOTBETCTBHH C TpCGOBaHI/IHMI/I, MMPUBCACHHBIMH B ITOJApa3aciiax 41-43 JaHHOT'O METOAUYCCKOI'O
n3gaHus.

Co;[epncaHHe pa3aciioB 0OT4YCTA, B 3aBUCUMOCTH OT o0BbeKTa HpOH3BOI{CTBCHHOﬁ IMPAKTHUKHU,
AOJIZKHO COOTBETCTBOBATH OCHOBHBIM BOIIpOCAM, OTMCUCHHBIM B ITOApPA3ALCIIax 31-34 JaHHBIX



METOJUYECKUX YKa3aHUU.

Ha oxonuatensHo€ opopMiIeHrne 0TYeTa OTBOAUTCS HE O0Jiee TpeX JHEH B KOHIIE MPAKTHKH C
0CBOOO0K/ICHHEM CTY/IEHTOB Ha 3TO BPeMs OT BCEX JIPYTUX BUIOB paloT.

Kareropuuecku 3amperniaercsi HoMelarh B OTYET BHIMUCKU (CKaHUPOBAHHBIEC KOIIUU) U3
y4eOHUKOB, CIIPAaBOYHHKOB.

PykoBoauTenh NpakTUKU OT MPOU3BOJICTBA JODKEH IIPOBEPUTH OTUET U AATH OLICHKY
KadecTBY pabOTHI CTy/IEHTa Ha MPAKTHKE B BHJIE OT3HIBA.

5. NOABEJAEHUE UTOTI'OB ITPAKTUKHA

[Io oKOH4YaHWM NMPAKTUKN AHEBHUK, OTYET C MOANMCHIO U OT3BIBOM PYKOBOJUTEINS NMPAKTHKU
OT TPOM3BOJICTBA, 3aBEPEHHBIE II€YATHIO OOBEKTa MPOM3BOJCTBEHHON NPAKTHKH, a TaKKe
HalpaBJIEHWE Ha MPAaKTHKY CAAr0TCs cTyaeHToM Ha kKadenpy OIIII. B necsatuaHeBHBIN Cpok mocie
Hayaja CJIEYIOLIEro CEMECTpa OTYET JI0JKEH OBbITh 3alllMIIEH CTYIEHTOM Mepe KOMUCCUEH,
Ha3HAYCHHOW 3aBEYIOMNUM Kadeapoid.

[TonyyeHne HEyIOBIETBOPHUTENIBHONW OLIEHKM WIM HE NPEIOCTAaBICHUE OTYETa BJIEUET 3a

c000¥i TOBTOPHOE MTPOXOKICHNE MTPAKTUKHN WJIA OTYUCIICHUE U3 YHUBEPCUTETA.

6. KOHTPOJIBHBIE BOITPOCHI K 3ALHIUTE OTYETA

Obvexm npakmuxku — nOOCManyus.

JlaliTe XapakTepUCTUKY CTPOUTEIIBHOM IIONIAJIKH, HA KOTOPOH COOpPYKEHA MOICTAHIIMS.
OxapakTepu3yiTe MECTO TOJACTAHIIUN B SHEPTOCUCTEME.
Kaxkue moTpeburenu muTaroTcs ¢ IIWH MOACTAHITUN ?
KakoBa ymaneHHOCTb TOICTAHIIMK OT MOTpeOuTesneit?
UeMy paBeH roJloBOM MakCUMYM Harpy3Ku MOJICTaHIIUN?

6. ITo kakoit cxeme coOpanbl PY BrIcHiero, Hu3mero, cpeHero (Ipyu HATMYMH ) HAPSOKCHUH
HOACTaHIU?

7. Kakue cpencTBa KOMIIEHCAIIMU PEAKTUBHON MOIITHOCTU U PETYIMPOBAHUS HAPSKEHUS
npenycMoTpeHsl Ha noactanuuu? ChopMynupyiTe ux TOCTOMHCTBA M HEJJOCTATKH.

8. BrIkitoyarenyu Kakux THIOB UMeIOTCA Ha nojacTanuuu? CopmMyaupyiTe UxX JOCTOMHCTBA
U HEJOCTaTKHU.

9. Ilo xakoMy IPUHIIUITY pa3MelIeHbl U3MEPUTENbHbIE TPUOOPHI Ha MpUcoeanHeHusAX PY
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HOJCTAaHIIAU?

10. Kakwue BUIBI yueTa 3JI€KTPOIHEPTHH IIPETyCMOTPEHBI Ha NOACTAHIIMN? YKAKUTE TOUKH
KOMMEPUYECKOTO U TEXHUYECKOTO y4eTa Ha IIIaBHOM CXeMe M CXeMe COOCTBEHHBIX HYMKI.

11. B cocraB Kakoro npeanpusTus (CTpyKTYpHOTO MOJpa3/eieHIsI) BXOAUT MOJICTaHIIHS,
KaKOBO €ro HazHaueHue?

12. T'ne mpoxouT rpaHuiia 6aTaHCOBOIO pa3Jiesia U IpaHuIla SIKCIUTYaTallMOHHOM
OTBETCTBEHHOCTH CO CMEXHBIMU T10/Ipa3/IeleHUsAMU?

13. Kakue 10JKHOCTH MPEeTyCMOTPEHBI IITATHBIM PACIUCAHUEM HOJICTAHIIUH (CTPYKTYPHBIM
MOJIpa3/ielIeHueM, B COCTaB KOTOPOTO BXOJUT MOJICTaHIUA)?

14. Kakue BUBI U CUCTEMBI OCBEILICHNS UCTIOb3YIOTCS Ha MoJicTanuuu? Kakue ams Hux
MPEeyCMOTPEHBI HCTOYHUKH MUTaHUA?

15. Kax BBINOJIHEHO MPO’KEKTOPHOE OCBEIIEHNE OTKPHITON YaCTH MOACTaHIIUN?

16. OnwuiuTe NOpsAAOK OOCTYKUBAHUS aKKYMYJISTOPHON OaTapeu (IIpu ee HaTUuuHH).

17. Ha3zoBuTe 31EKTPONPUEMHUKHN COOCTBEHHBIX HYK/]] MOJCTAHIIHH.



18. Kakue BUBI CUTHATIH3AMN IPEAYCMOTPEHBI HA MTOICTAHIINN?

19. Yro co0oii mpencTaBiIseT cucTeMa MoXKapoTyIICHHsI Ha 00beKTe?

20. Kakwue 3aniuTHbIe CpeacTBa UMEIOTCS Ha moAcTaHmu? ONUIIUTE TOPSIIOK U HA30BUTE
HOpPMBI HcnibiTanusl. Kakast oprannsanus (CTpyKTypHOE MOAPA3IEIeHNE) IPOU3BOAUT UCIIBITAHUS
3aIUTHBIX CPEACTB?

21. UbuMu cUJIaMH BBITIOJTHAETCS PEMOHT CHIIOBBIX TpaHchopmaTopo? IlpeaycMoTpeHsI u
Ha MOJICTAHIIMK COOPYXKEHUS AJIs ATUX 1iesel (TpaHchopMaTopHble OallHU, PEMOHTHBIE IOPTAJIBI U
ap.)?

22. Kak BpInOJHEHA crcTeMa cOopa Maciia U3 MacjJoHaoJIHeHHOTo o0opynoBanus? ['ne
IIPOM3BOJIUTCS pereHepanus macia’?

23. Kakwue BUJBI peleiHOM 3alIUThI, CETEBOH, MTPOTHBOABAPUIHON M PEKUMHON aBTOMATHKH
MPelyCMOTPEHBI HA MOJCTAHIIUU?

24. K xakuM KaTeropusM IO M0Kapo- U B3PBIBOOTIACHOCTH OTHOCSITCS TTOMETIICHUS
OACTAHIIAN?

25. Yto coboii mpeacTaBIIseT 3a3eMIISIOIIEe YCTPOHCTBO MOACTAHITAN ?
26. Kakwue cpeacTBa 3alIuThl OT MEPEHANPSHKCHHH MTPETyCMOTPEHBI Ha 00bEeKTe?

2. Obvexm npakmuxu - S1eKmpuUYecKas CmaHyus
1. OxapaxTepusyiiTe TEXHOJOTUYECKUH MPOIIECC TPOU3BOJICTBA IEKTPOIHEPTUU HA OOBEKTE.

2. Ilepeuncnure OCHOBHBIE  TEXHOJOTMYECKHE  arperarbl  TOIUIMBHO-TPAHCIOPTHOTO,
KOTEJIbHOT0, TYpOMHHOTO, BOJJHO-XMMHUYECKOTO y4acTKOB (1I€XOB).

3. Kakue cucreMbl  BO30YXKIEHHS  HCIOJNB3YIOTCS HAa CHHXPOHHBIX T'e€HEpaTropax
AIEKTPOCTAHIUN?
4. [lepeuncnure OCHOBHBIE 3JEKTPONPUEMHUKH COOCTBEHHBIX HYXK/, TPON3BOICTBEHHBIX
HYX]I.
5. Ha kakux arperaTtax 3J€KTpOCTaHIIUU UCHIOJB3YETCsI TEXHOJIOTUYECKUH pe3epB?
HazoBure xonnuecTBo pabounx U pe3epBHBIX MEXaHU3MOB.

6. K xakum KateropusM ro HaJeKHOCTH 3JIEKTPOCHAOKEHUS OTHOCATCS
ANEKTPONPUEMHHUKN COOCTBEHHBIX HYXK? OO0OCHYHTE X KaTErOPUUHOCTb.

7. Jlns kKakkx ABUTATENICH Ha CTaHIMM MpeaycMaTpruBaetcs camonyck? [Touemy?

8. VYkaxwure Ha IUIaHE U pa3pe3e CTaHIMHU FeHepaTOPHOE paclpeeuTeIbHOE YCTPOUCTRO,
PY CH, tpancdopmaropsr CH.

9. OxapaxTepusyiTe NPOU3BOACTBEHHbIC TOMEUICHHS CTAHIUH 110 YCIOBHSIM CPE/IbI.

10. ITo xakoii cxeme coOpano renepatopHoe PY? KakoBsl ee mpenmyIinecTBa 1 HEAOCTATKH?

11. Ilepeuncnute BUIBI PEICHHOI 3aIIUTHI, HCIOJIb3YEMbIE Ha OOBEKTE.

12. Tlo xakoMy MPHUHIIUITY paclpeieNeHbl AeKTponprueMHuku 6-10 kB mexay
BBICOKOBOJIbTHBIMU COOpKaMu?

13. Kak pa3melnieHbl CBETUIBHUKHU OOIIETO U JOKATBHOTO OCBEIICHHS Ha KOTEIIbHOM
yuactke? Kakue npenycMoTpeHsbl criocoObl 00CTyKUBAHUS?

14. CxoJibKO aKKyMYISITOPHBIX OaTapeil mpeaycMOTpeHo Ha AneKTpocTaHuu? i Kakux

15. Yro coloii mpencTaBisieT 001e CTAHIIMOHHAS KAIbKYIISIH ce0e CTOMMOCTH?

16. Kakue Ha 00beKTE peanu3yroTcsi MEPONIPUATHS [0 SIHEPTrOCOEpeKEeHUIO?

17. KakoBa CTpyKTypa JIEeKTPOCTYKObl CTaHIIUN?

18. Yto BXOAMT B OOIIECTAHIIMOHHYIO HAarpy3Ky?

19. Kaxkue criocoObl mpoKiIaaky Kabenel UCoIb30BaHbl Ha pa3InyHbIX oTMeTKax? Ha
BEPTUKAJIBHBIX yUacTKax?

20. Kakue mpenycMOTpeHbI CriocOObl OTrpaHMUYEHHSI TOKOB KOPOTKOTO 3aMbIKaHUs Ha
o0BekTe?

21. Yemy paBHa HOPMHUPOBAHHAS OCBEIIEHHOCTh B MALTMHHOM 3ayie? Ha riiaBHOM 1muTe
yrnpasyieHus1? B koTesnbHOM yyacTke?

22. Kak (cXeMHO U KOHCTPYKTHBHO) BBITIOJTHEHO NMUTaHUE HIIEKTPOIPUEMHHUKOB KpaHa
OTKPBITOTO CKJIaja yris?



4. Obvexm npakxmuku - 20poocKue 1eKmpudeckKue cemu

1. Kakue u3 3qaH1i Ha TEPPUTOPUN MUKPOPAOHA OTHOCATCSA K IIEPBOM KATErOPUH 110
HAJIS)KHOCTH IEKTPOCHAOKEHNU?
2. Kakue o0miecTBEeHHbIE 3/1aHUS PACTIONIOKEHBI HA TEPPUTOPUU MUKpOparioHa?

3. Kakyro koH(purypamnuio umeet cetb 6-10 kB?

4. OxapakTepu3zyiTe KIMMaTUUYECKHE YCIOBUS MECTHOCTH.

5. Uro co0oii npexacraBmsaror PY 6-10 kB kBapranbHbIX TpaHCHOPMATOPHBIX TMOICTAHIIHIA?
BPVY? Kakue annapaTsl B HUX pacriooKeHbl?

6. Kakue crioco0p! poxmaku kadenei NCIoIb3yI0TCsI Ha TEpPUTOPUH MUKpOpaiioHa?

7. Kakas opraHuzanus OCYILECTBIS€T CHSITHE IOKa3aHWM KBApTHUPHBIX CUETYMKOB
AJIEKTPOIHEPTUU Ha 00BEKTE?

8. Kakue m3 00BEKTOB Ha TEPPUTOPHH MHUKPOpPAHOHA OJDKHBI MUMETh TPETHH aBTOHOMHBIN
HMCTOYHUK MMUTAHUS?

9. Uemy paBHa HOPMHUpPOBAaHHAs OCBEIIEHHOCTb JJIsI MpPOE3kKEeH dYacTh JOpor BHYTpHU
MUKpopaiioHa? JIJis memexoaHbIX J0pOKeK?

10. Kakast opranuzaiusi 0OCITyXKHMBaET EKTPUUYECKUE ceTH HarpspkeHueM Boie 1kB? Jlo 1
kB?

11.0xapakTepu3yiTe KOHCTPYKTUBHOE UCIIOJIHEHHE CBETHIIBHUKOB

YJIIMYHOTO OCBEIICHHUSL.

12. Kakue cpenctBa 3amuThl OT nepeHanpsbkeHuid ucnonb3yrores Ha LIPI1? Ha TII (mpu
HaJIMYUU YaCTHOM 3aCTPOMKHU U BO3TYITHBIX JIUHUM)?

13. JlaliTe XapakTEepUCTHKYy METOJaM M CpEACTBAM pEryJupOBAaHUS  HAIPSIKEHUS,

UCIIOJIb3YeMbIM Ha OOBEKTE.
14. OxapaktepusyiTe TpaduKd HArpy30K O>KWIBIX 3JaHWN M OOIIECTBEHHBIX 3JaHUMH,
PacroJIO’KEHHBIX Ha TEPPUTOPUN MUKpOpaiioHa.



MNPUJIOKEHMUE I11

®OPMA TUTYJBHOI'O JIMCTA OTYETA
IO IMPOU3BOJICTBEHHOM IMMPAKTHUKE

MUHUCTEPCTBO HAYKHU U BBICIIIET'O POCCUMCKOU ®EEPALIMNA

OEJIEPAJIBHOE 'OCYAAPCTBEHHOE BIOJUKETHOE YUPEXJIEHUE BBICHIEI'O
[TPO®ECCHUOHAJILHOI'O OEPA30BAHMS «MATHUTOIOPCKUI T'OCYJIAPCTBEHHBIN
TEXHUYECKWI YHUBEPCUTET uwm. I'. 1. HOCOBA»

I/IHCTI/ITYT DHCPICTUKHU U aBTOMATU3HUPOBAHHBIX
CUCTEM
Kadenpa snexrpocHabkeHHS TPOMBITILICHHBIX
CUCTEM

OTYET
ITo yuyeOHoOI nmpaKkTHKe

Crynenta TPYIIBI

qbaMu,m}z, ums, omuyecmeo

Bpems mpoxoxaeHus MpakTHKU C 1o
MecTo npoxoXAeHUS MPAKTUKU

CryaeHr: / /

Toanucs nara paciudpoBka

PykoBoauTe h MPAKTUKU OT NPEATIPUSTHSL:

JOJDKHOCTDH

IMoanuce Jara meyarhb pacumgppoBKa

PYKOBOI[I/ITCJ'IB MMPAKTHUKU OT YHUBCPCUTCTA:

IOJDKHOCTh

IMonnuce nara meyarhb pacumdpoBKa

Ortuetr AOIMYLICH K 3allIUTC

naTa

OT4eT 3aIuIeH C OIIEHKON
JaTta OLICHKa

Maruuroropck 2020 r.



MNPUJIOKEHHUE 112
®OPMA JTHEBHUKA ITPOU3BOICBEHHOMN NPAKTUKHA
MUHUCTEPCTBO HAYKU U BBICILIEI'O OBPA3SOBAHUS POCCUMCKOM ®EJIEPALIAN

OEJIEPAJIBHOE 'OCYAJAPCTBEHHOE BIOJUKETHOE YUPEXJIEHUE BBICHIEI'O
[TPO®ECCHUOHAJILHOI'O OBPA30BAHMS «MATHUTOIOPCKUI I'OCYJIAPCTBEHHBIN
TEXHUYECKWI YHUBEPCUTET uwm. I'. I. HOCOBA»

I/IHCTI/ITYT DHCPICTUKHU U ABTOMATU3HUPOBAHHBIX
CUCTEM
Kadenpa snexrpocHabkeHHS TPOMBITIICHHBIX
CUCTEM

JHEBHUK
y4eOHOIl NPAKTUKH

Crynenta TPYIIIBL

(j)a,rwuﬂuﬂ, ums, omuecmeo

Bpems mpoxoxaeHus pakTUKU

Mecto MMPOXOXKACHUA ITPAKTUKHU

PYKOBOI[I/ITCJ'IB MMPAaKTHUKH OT MPCAIIPUATHA:

DdUO JIOJDKHOCTH (TIe4aTh)

Jara moan1cChL neyaTb

Maruuroropck 20 .



CoaepikaHue NPAaKTHKH

Hara

Coneprxanue paboThI

IIpumeyanue

IMoanucey pyxkoBoauTE/IsI MPAKTHKHU OT NPeANPUATHSA




7. IPUMEP OTUKETA IO YYEBHOM MPAKTUKE

MUHUCTEPCTBO HAYKU U BBICILIEI'O POCCUMCKOM ®EJEPALINN

OEJIEPAJIBHOE 'OCYAAPCTBEHHOE BIOJUKETHOE YUPEXJIEHUE BBICHIEI'O
[TPO®ECCHUOHAJILHOI'O OEPA30BAHMS «MATHUTOIOPCKUI T'OCYJIAPCTBEHHBI
TEXHUYECKWI YHUBEPCUTET uwm. I'. 1. HOCOBA»

I/IHCTI/ITYT DHCPI'CTUKHU U ABTOMATU3HNUPOBAHHBIX
CUCTEM
Kadenpa snexrpocHabkeHHS TPOMBITIICHHBIX
CUCTEM

OTYET
ITo yuyeOHoOI npakTHKe

Crynenta MBanoBa Cepres [lerpoBuya rpymmsr: ADm-18-2

qbaMu,m}z, ums, omuyecmeo

Bpewmst mpoxoxaenus nmpaktuku ¢ 9.02.2019 mo 25.06.2019
MecTo npOX0XKICHUS TIPAKTHKH
AO_«I"OPDJIEKTPOCETb»

CryaeHrt: / Wsanos C.IT1./

Toanucs nara paciudpoBka

PykoBoauTe b MPAKTUKU OT NPEATIPUSTHSL:

JOJDKHOCTDH

/ /

IToanucs nara 1eyarth pacimudpoBka

PykoBoauTens MpakTHKK OT YHUBEPCHUTETA:
JOJDKHOCTb
/ /

IToamucs nara 1e4arth pacimpoBka

OTtyer nomyIleH K 3auTe
naTa
OT4eT 3aIuIleH C OIIEHKON
JgaTta OLICHKa

Maruuroropck 2020r.



1THEBHUK MMPOXOXKJIEHUA YYEFHOM IPAKTUKH

Crynenta 1 kypca Hanpasienus 13.03.02 "OnekTpo3HepreTruka u 3JIeKTPOTEXHHUKA"
Mecro npoxoxaeHus npaktuku: kapeapa ST GTBOY BIIO "MI'TY"
Cpoxku nmpoxoxaenns npaktuku: ¢ .09.02.2029r. mo 25.06.2019 r.

Hara CopepxaHue MpoJieTaHHON pabOThI IIpumeyanue
18.04.20 VY4eOHas npakTUKa Ha MOACTaHLIUU ®oTo, BUJIEO U ayTUO
19 Ne99 AO "T'opanexTpoceTs' T. MaTepUabl

MarauTtoropck
16.05.20 VY4eOHas npakTUKa Ha MOACTaHLIUU ®oTo, BUJIEO U ayTUO
19 Ne48 AO "T'opanekTpoceTs' T. MaTepHabl
MarauToropck
11.06.20 VY4eOHas npakTUKa Ha MOACTaHLIUU ®oT0, BUJIEO U ayTUO
19 Ne49 AO "T'opanexTpoceTs' T. MaTepHabl
MarauToropck
17.06.20 VYyeOHast mpakTUKa Ha MOJCTaHITUN doTo, BUJICO U aAyAHO
19 Ne98 AO "T'opanexTpoceTs' T. MaTepHaIbl
MarauTtoropck
17.06.20 Odopmienue oTyera 1o yueOHou Otuer no npoieIaHHON
19 - MIpaKTUKe pabore
25.06.2019

[Ipaktukant: MBanos C. I1.
PykoBoauTeNh MPAKTUKK OT MPEATPUATHS
OtyeT 1Mo y4eOHOW-03HAKOMHUTEIHHONW TPAKTUKE COCTABJISAETCS HAa OCHOBE MAaTepHasoB,

coOpaHHBIX MOCIE KaXKJI0M 9KCKYpPCHH Ha MOJCTaHLMI0. B oTyeT MokHO mpuiiarate Gortorpaduu
000py/IOBaHUS U CXEMBI MOACTAHIINH.
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2CXEMA MATHUTOI'OPCKOI'O DHEPI'OY3JIA

OAO «MMK» sBnsieTCs KpynHOW CETEBOW OpraHu3aluend, OTBEYAONIEH 3a
ANEKTpOCHAOKEeHHEe MarHuTOropcKoro SHEPreTHYecKoro y3ma. Yepes cetu MDY
OCYIIECTBIISIETCS] 3JIEKTPOCHAOKEHNE KOMMYHAIBHOTO XO34MCTBa, MPEAIPUITHIA
ropoja u TpaH3uTHbIX norpeduteneit. OAO «MMKy, kak KpyIHbIN MOTpEeOUTENb
M ceTeBasg KOMIAHUS TMPEACTaBWI MPOEKT mporpamMmbl «Cxema pa3BUTHSA
MarauToropckoro sHepretTudeckoro ysina Ha nepuon 2007-2012 rr», KOTOpbIi
pa3paboTaH Ha OCHOBaHUM JOJTOCPOYHON HMHBECTULMOHHOW MPOTrpaMMBbl
pazButusi OAO «MMK» Ha nepuon 10 2015 r. «I'eHepanpHOrO MjIaHa pa3BUTUA
AJEKTpOdHEepreTuk . Marnuroropcka a0 2013 1., 3adBOK TpaH3UTHBIX
notpebuteneir. B mporpamme ydTeHO yBelWuYeHHUE dJIeKTpornoTpedneHus Ha 350
MBT, BBenenue renepupyronux Momnocteid 140 MBT 1 npoBeeHre KoMIiekca
HEOOXOIUMBIX  MEpompusTUH 1Mo  obOecreyeHuro  OecriepeboilHOrO U
KaueCTBEHHOT'O 3JIEKTPOCHAOKEHUSI.




B mpoekTe npeactaBieHO COCTOSHHE AIEKTpocHa0keHuss MDY, BhINOIHEH
aHalIM3 W MPOTHO3 M3MEHEHHs DJIIEKTPUUECKUX HArpy30K, TIE€HEPHUPYIOIIUX
HUCTOYHUKOB,  OaJlaHCOB  MOIIHOCTH, CBSI3aHHBIX C  BBOJAOM  HOBBIX
TEXHOJOTUYECKUX LIEXOB U arperatoB (KOMIUIEKC TOJCTOIUCTOBOTO cTaHa «5000»
ropssuyed mnpokaTky, Komiuiekc ctaHa «2000» XOIOomHOW NPOKATKH, KOMILIEKC
BHeneyHoil oOpabotku ctanu KKII, OCIIL] u ap. u yBenuyeHueM BbIpaOOTKU
COOCTBEHHOM 3JIEKTPOIHEPTUH.

Ha puc. npuBenena ctpykrypHas cxema MDY ¢ ykazaHueM BCeX y3JOBBIX U
TJIABHBIX MOHU3UTEIbHBIX MOJACTAHIIUNA, COOCTBEHHBIX AJICKTPOCTAHIIUA U JIMHUN
anektponepenaun Hampsbkenrnem 500 (kpacubiii 1Ber), 220 (posossriif), 110
(cunuit) u 35 kB (xenTsIii 11BET).

Heob6xomumo OTMETUTH, 4yTO Marsuroropckui DHEProy3ei
XapaKTEePU3yeTCs 3HAYUTEIBLHON BBIPAOOTKOM AIEKTPUICCKONW MOIITHOCTH 3a CUET
MECTHBIX JJICKTPOCTAHIMK, K KOTOpbiM oTHOciaTcs TOL[, HDC, TIBOC-1,2
(mapoBo3ayxoayBHasi 2JeKTpocTaHius, Omoku Nel u No2), razomopiiHeBas
anektpoctaniusa ['TIDC, mapoTypOuHHBIE YCTAaHOBKH HEOOJBIION MOITHOCTH
napocwioBoro nexa u Ha MuHH-TOL[ KXII OAO «MMK». Cymmapnas
ycTaHoByieHHast MonHocTh Ha 01.01.2007 r. cocrapsina 628 MBT.

BaemmHuMu  nmuTaromuMu - 1eHTpamu  y3na  sBisitoress  [1C/220/110
Cwmenosckas, [1IC 500/220 Marautoropckas u I[1C 220/110 kB Ne90. OcHoBHBIMH
nutatoumu JIDIT seasgtorcss BJI 500 kB Tpounkas I'POC — Maruutoropckas
(187 xm), Hpuknmackas ['POC— Marautoropckas (221 xm), bekeroBo-
Cwmenosckas (272 km) u ase BJI 220 kB Tpounkas ['POC — I1IC Ne 90 (177 km).

I[IC Cwmenosckasg u IIC Ne90 ucnons3yroTcs aJjisi mepeaayd MOIIHOCTU B
bamkupckyro sneprocucremy no BJI 220 kB Cmenosckas — Upemens, o BJI
110 u 220 kB CmenoBckasa — benopernk, a takxke o auausM 110 kB ot T1C Ne90
B paiion Cubasi.

[lokpeiTHe  SNEKTPUYECKUX  HATPY30K  TOTpeOWTENed  dHEeproysia
ocymiectBisieTcs: ot mectu noxactanmuii 220 xB: TIC 220/110 kBNe30 (2x250
MB.A), I1C 220/110 kB Ne60 (2x250 MB.A), I1C 220/110xB Ne77(2x200MB.A),
I1C 220./110 kB Ne90 (2x250 MB.A), TIC 220/35 kB Ned (3x160/250 MB.A),u
I1C 220/10 kB Ne86 (2x63 MB.A, 2x100 MB.A). Yka3anubsie noacrannuu 220
kB 1o paguanbHbIM  JABYXIENHBIM JUHUSAM mpucoeaunsitores k  [IC
Marunuroropckass u CwmenoBckasi, 3a uckioueHuem [IC 220 kB Ned, xotopas
npucoeanHeHa K muHam 220 kB [1C Ne77 no ayxuennoi nunuun 220 kB.

[waer 110 xB nmoacranmmii 220 kB u mmuel TOL u 1IOC 00beaAUHECHBI
KoJibrieBoi ceThio 110 kB, KkoTopas B H.B. paboTaeT B pa30MKHYTOM PEXKHME.

TOL[ — oaHa U3 Tpex KpymHbIX diekTpuueckux ctaHmud OAO «MMKy,
KOTOpasi 00ecreynBaeT TEIIOM K0KHYIO YacTh TOPO/Ia M YacTh LIEXOB KOMOMHATA.
DJIEKTPOCTAHLUSL BBIAAET JJIEKTPOSHEPTHMIO B 3aMKHYTBHIE pPACHPEACIUTEIbHBIC
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cetu 110 kB, o0OecrneunBaeT 3MEKTPOIHEPTUEH YaCTh FOPOJICKOTO XO3iCTBa Ha
HanpspkeHuH, paBHoM 35 kB u nmotpeOuteneil komOuHaTta Ha HanpsbkeHud 110
kB um 10 kB. DnexkTpocTaHuuss HMEET HEOJOYHYIO0 TEIUIOBYIO CXEMy |
KOMOMHUPOBAHHYIO TJIABHYIO 3JEKTPUUECKYIO CXEMY.

Xapakrep CyLIECTBYIOUIEH cXeMbl OOYCIOBIEH MOCIEI0BATEIbHOCTHIO
CTPOUTENIBCTBA JJIEKTPOCTAHIMU B TpU ouepeau. TOL[ pacmosaraer mIECThHIO
CUHXPOHHBIMM T€HEpaTtopamMu, CyMmMMapHoW MomiHOCTh0 330 MBT, miecTsio
TpaHchopMaToOpamMu U BOCEMBIO dYHepreTuyeckumMu kotiamu. Cs3b ¢ ceTsimu 110
kB ocymecTBisercs yepe3 6 MOBBICUTENbHBIX TpaHChOpMaTOpoB. B mokpsiTun
MUKOBBIX 3UMHHUX Harpy30K y4acTBYIOT 2 Boaorpeinsix korna. TOLl paboraer Ha
IPUPOJHOM ra3e U SJHEPreTUYECKOM YIJIE.

TOL no 110 kB BXoAUT B KOJBLEBYIO CE€Th, 00Pa30BaHHYIO MOJICTAHIUSIMHU
Ne 77, 90, 63 u co6ctBenno TILl. Ot pacnpenenurensHoro ycrpoiicrsa 35 kB B
OCHOBHOM MHUTAIOTCA MOTPEOUTENIN TOPOACKOro Xo3siiicTBa: mojactanuus Ne 45-
korpoBbIil 11ex Ne3 3A0 «lIpodut», moacraniuu Ne 89, 44, 49- ropojackoe
xo3sa1cTBO W moxactaHims Ne 42- tarosas mnoxactaHius Ha OAO «MMKwy.
Harpyskoii 10,5 kB sBnsitorcss coOCTBeHHBIE HYXJIbI, ToacTaHius Ne 75 u
YaCTUYHO Tropoackoe xo3sictBo. Harpyskoir PY 110 kB sBusercas AIIK
AJIEKTpOCTaleIuiaBuibHOro 1exa, crtan «5000» u narpyska MPK (IIC-81). B
HOPMAJIbHOM PEXHUME OCYILECTBISIECTCA BblAada 3JIEKTpo3Hepruu ¢ muH TOIl B
CTOpOHY nojacTanuu Ne 77.

O6opynoBanre TypOMHHOTO y4yacTKa MpEIHA3HAUYEHO Jisi BBIPAaOOTKH U
OTITYCKa DJIEKTPUYECKON M TETIOBOM PHEPTruil BHEITHUM MOTPEeOUTENSIM (SKUIIbIE
palioHBl TOpojJa W Iexa KomOuWHaTa). BpIpaboTka >3JIEKTpUYECKON HHEPTHU
OCYIIECTBIISIETCSI B TypOOreHepaTopax, KOTOpPbIE OTHOCSTCA K OCHOBHOMY
sHEpreTuyeckoMy obopyaoBanuio. K BcrmomorareabHOMYy 00OpYIOBaHHIO
OTHOCSTCSI: KOHJEHCAaTHbIE, CIIMBHBIE, MUTATEIbHbIC, MACJISHbIE M IPOUYHE
HAcochl, OOWJIEepHbIE YCTAaHOBKH, MACISIHOE XO3SWCTBO, pEreHEepaTUBHBIC
NOJI0rPEBATENH, AEAAPATOPHI U JIP.

I'maBHast anextpuueckas cxema [[OC — KOMOMHMpOBaHHAS, COJCPIKHUT
HEOJIOYHYI0 W ONOYHYI0 4YacTu. biiodHas dYacTh CXeMbl BKIIIOYaeT JBa OJIOKa
(renepatop Ne3 — tpancdopmarop Ne5 u renepatop Ne§ — tpancopmarop Neb),
npucoenuHeHHbXx K muHaM 110 kB. OPY 110 kB cobpano mo cxeme ¢ aByms
pabounMu U OOXOJHOM cHucCTeMaMu IIMH, 00e paboyue CHCTEMBbl IIWH
CEKLIMOHUPOBaHbl BBIKIOUaTeNsiMA. ['eHepatopHoe PY nHampsbxkenmem 10 B
COCTOUT W3 YETHIPEX CEKIUW, CBSI3aHHBIX CEKIIMOHHBIMU PEAKTOPAMH, H
TpaHCPEPTHON CUCTEMBI IIIWH, HOPMAITLHO HE HAXOSIIEHCS 0] HANPSDKCHUEM.

C mmu IPY 3amuranel moxactanmum  NeNe 3, 20, 20a, 70, 27
(KOKCOXMMHUYECKOE MPOU3BOJCTBO), 34, 93, 7, 2 (nomeHHbIH 11eX), 11 (00KUMHOM
1IeX, B HACTOAIIEE BpeMs — II€X OTHEJKH JUTON 3arotoBku), 71, 81, 43 (uex
U3JIOKHUL), Sa (HOBas OeperoBas HacocHass Nela), 78 (HacocHas mepBOro
nogbema Nel7), 79 (macocHass No20), 50, (MapT€HOBCKUU 1I€X, HBIHE -
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ANEKTPOCTANCIUIABUIBHBIN 11eX), 8 (MapTeH W (acOHHOMUTEHHBIN 1ex), 10
(ropojzickoe X03sicTBO JieBoro oOepera), a Takke KPY-10,5 kB (¢.135, ¢.111), ¢
KOTOPOTO 3aIlUTaHbl <JIUCIIETYEPCKas» IOACTAHIMSA IIeXa YyJaBiauBaHUS N2,
teroBast HacocHas IICII, ¢gexkanbHas HacocHas; kpome Toro, oT ['PY mo ¢§.123
nutaercs [V cexuus m./ct. 26 (c.H. [IBDOC-2) u oTX0AT pe3epBHBIC BBOJA Ha
m./ct. 31p (JIIIL-10), 29 u 296 (KKII), 36 (orHeymnopHOe MPOU3BOACTBO).

I[IBOC cxemMHO UM TexHOJOrMYecKu naenurcss Ha aBa Oioka (IIBOC-1 u
I[IB2C-2), TIBDC-2, B cBOIO ouepean, MmojapasjesiceHa Mo mapaMerpaM Imapa Ha
0JIOKM CpeHEero W BhICOKOro AaBieHus. OyHkiuu reneparoproro PY IIBOC-2
BBITIOJTHAET noAcTanius No25, kotopas uMeeT cekiuu HanpsbkenueM 6 kB u 10
kB, cBszannbie uepe3 TpaHchopmaropsl NeNe 8, 9 u 16. K 1 cexkuuun 6 kB
nmoakmoueH TI-1, x I cexknmmu 10 xB — TI-2. TI'-3 u TI'-4 Bwimaror
anekTpodHepruro Ha muHbl 10 kB m./ct. 87 (¢.87-25, $.87-54). C mun 10 kB
n./ct. 25 mutaercs KPY 10,5 kB, ¢ kotoporo orxonmst kabenbHbIC JUHUU Ha
noactanmuu NeNe 4a DCIIL, 70, 34, 93, 2. C IIDC m./ct. 25 cBs3ana
kabenbHbIMU JIMHUSAMH TI0 ).25-01, ¢.25-06, $.25-07. C PY-6 kB nuraercs mo
JByM paboOuMM U TpPEM pPEe3epBHBIM BBOAAM II./CT. 26 (COOCTBEHHBIE HYXKIIbI),
Kpome Toro, ¢ 3toro PY 3amurtanbsl cOopku KoTiaoB Ne5S um Ne6 (6y10Kk cpemaHero
naBieHus), m./ct. 78 u 79.

PY noacranumu No26 nMeeT yeThipe CEKIIMH, MepBas U BTOpask HOPMaJIbHO
3amuTaHbl OT IL/CT. 25 (4.25-17 u ¢.25-21) u uMeroT pe3epBHBINA BBOJ C ITOH kKe
nojacTtaniuu no ¢.25-13 depe3 nBa BeIKIOUarens Ha oOe cekuuu. Il cexmus
HOpPMaJIbHO TMHTaeTcsi depe3 TpaHchopmarop Nel2, ¢.26-66 ot m./ct. 87, VII
cekuusd, ¢.87-62, ot 3TOTO Ke TpaHchOpMaTOpa Yepe3 BIIIKY U3 pazbeuHUTENCH
nuTaeTcsi coopka kotia Ne5 B/m; pe3epBHBIN BBOJ MPEITyCMOTpPEH OT I./CT. 25,
$.26-60 (25-19). IV cekuus no HopMmainbHOW cxeme 3amutana ot 1[DC, ¢.123
yepe3 TpaHchopmarop NelO, ot 3Toro xe TpanchopmaTopa muraercs cOOpka
kotTiaa Ne6 B/m; pesepBHbI BBOm — ¢.25-20 (26-59). COopka kotia Ne7 B/n
nuTaercs 1o AByM BBojaM OT II u IV cexumii. C.H. 6510ka cpeHero JaBJICHHUS U
9JacTh MUTATEIBHBIX HACOCOB B/l MUTAIOTCS HEMOCPEICTBEHHO C IMHMH II./CT. 26.
TpancdopmaTtopsr coocTBeHHBIX HYX) 6/0,4 kKB (NeNe 1-7, 14) muTaroTcst ¢ muH
n./ct. 26. [lomumo c.H., ¢ mHH 1./cT. 26 TuTatotrcs HacocHas Ne25 (¢.26-29 u
¢.26-30), arperatsl HacocHO# Ne2 BTOporo nmoabsema (1m./ct. 6, 6€3 COOPHBIX ITHH)
n HacocHor Ne6, PY-6 kB moacranmum 93 nmomenHoro 1exa. CeKIIMOHHBIC
BBIKJTIOUATEN HOPMAITBHO OTKITIOYCHBI.

IToacTantus Ne 87 BeIMOHSAET (YHKIIMHA TIOBBICUTCIBHON ITOJCTAHIIHH
IIBOC-2 u cBszana Ha HanpsbkeHun 110 kB oxHoM nuHMen — ¢ moacTtaniueit Ne
30 u omuoit muuumerr — ¢ I[[OC. OPY-110 kB cobpano mo cxeme MOCTHKA,
BBIKJIIOUATENIb B MOCTUKE HOpMaibHO BKIOUeH. PY-10,5 kB cocrout u3 BoceMu
CEeKIMW, OCHOBHBIE YETHIPE M3 KOTOPBIX MOJKIIOYEHbI HEMOCPEACTBEHHO K
tpanchopmaropam Nel u Ne2 80000 kB-A, ocTanpHble YeThIpe MOAKIIOYEHBI K
OCHOBHbIM cekuusiM uepe3 peaktopbl. TT'-3 m TI'-4 moxpkmtouenst ko II u III
HEPEAKTUPOBAHHBIM CEKIHUSAM COOTBETCTBEHHO. C V (peakTUpOBaHHOM) CEKIIMU
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OTXOJIUT TpeTuid BBOJA Ha moacTaHMio Ne 5a. C oCTanbHBIX PEAKTHPOBAHHBIX
CeKIUMM OoTXoaaT JuHuM Ha nojactanumu Ne 71, 79, 4a, 4r u na JICII nexa
W3JI0KHHUII.

[lotpebutenn  OAO  «MMK»  npexacraBieHbl  IPEUMYLIECTBEHHO
NOTPEOUTENSIMU C PE3KOMEPEMEHHON HArpy3Koil, YTO OMNpEAEeNHIIO CXEMY HX
anekTpocHaOxeHust. CymiecTByromiass  pacnpeaenutenbHas cetb 110 kB
KOMOMHATa SIBJISIETCS pagualbHOM ¢ mpucoequHeHueM noactanuuii 110 kB mo
cxeMme «riryookoro BBoga» ot 11C 220 kB.

OcHoBHOU mnpobiiemoit MDY  gBASIOTCA BBICOKHE YPOBHU KOPOTKOTO
3aMbIKaHusl Tpu 3aMkHyTOM cetu 110 kB, nocrturaromme (st HEKOTOPBIX
MOJICTAHIIMN TMPEBBIIAIONINE) JOMYCTUMbIE 3HAYEHUS TOKOB OTKIIOYCHUS
BBIKJIFOUaTeNiel. OTO O0O0YCIOBIEHO BBICOKOM KOHIICHTpAIIMEH HCTOYHUKOB
nuTaHus , oobenuHeHHBIX ceThio 110,220 kB HeOonbIION MPOTSHKEHHOCTH, a
TaK)K€ BBICOKOW KOHIICHTpAIMEH CHHXPOHHOW Harpys3ku mnotpedureneii OAO
«MMK».

B 2008 r. makcuMyM »J3JeKTpuYecKod Harpy3ku MOY B rpaHumax
NeATeNIbHOCTH  dHeprocObiToBoM  opranmzaiuun OO0  «Marauroropckas
HHEpreTudecKass KOMITAHUS», COBMEIIEHHBbIH ¢ MakcuMymoM YensOuHCKOM
sHeprocuctemsl, coctaBuia 1150 MBT, uTo cpaBHUMO ¢ MakCUMyMOM Harpy3kH
HEOOJBIION IHEProCUCTEMBI. BennunHy crpoca Ha 3JEeKTPUUYECKYI0 MOIIHOCTH B
sHeproysne omnpenensier OAO «MMKy». Jlonas OAO «MMK» B Makcumyme
ANEKTpUYECKOW Harpy3ku osHeproyzna B 2008 r. cocraBuna 80%, dro
cootBeTcTBYET 920 MBT.

MupoBoit skoHomMuueckuid kpuzuc 2008 —2009 rr. okazan CyIIeCTBEHHOE
BIMSHUE Ha paboTy Kak camMoro IPOU3BOJACTBA, TaK M CHUCTEM €ro
sHeproodOecrieueHus. Tak, mpu aHanu3e rpadukoB Harpy3ku 3a 2008 r. ObLIH
BBISIBJICHBI JOBOJILHO CYIIIECTBEHHbBIE KOJIEOAHMs MPOMBIIIJICHHOW HArPy3KHU:

— 0 TepuoJla KpusHca DIEKTpUYecKas Harpy3ka mnorpeOuresneit
MarHuToropckoro 3HepreTu4eckoro ysia coctaBuina 1025 MBT, B T.4. Harpy3ka
OAO «MMK)» - 855 MBT, Harpy3ka r. Marauroropcka — 125 MBT;

— Ha HAYaJIo mepuojia Kpusnca (OKTsI0pb-1ekadph) AMeKTprudecKas Harpys3Ka
notpebuteneit coctaBmina 750 MBT (mpousomo ee camwkenue Ha 30%), B T.4.
Harpy3ka OAO «MMK» — 550 MBTt (cauxenue Ha 40%), r. Marauroropcka —
165 MBr;

— B ycTaHoBuBIIMiics mnepuoy (Maprt-anpens 2009 r1.) Harpys3ka
notpebuteneit MOV cocraBnser 900 MBT, B T.4. Harpy3ka OAO «MMK» — 660
MBT (mpowu3olien OpUPOCT HArpy3Ku MO CPAaBHEHHUIO C OceHbio Ha 17%) u T.
MarnauToropcka — 165 MBT.

[IpoBeneHHOE UCCNEeOBAHUE PEKUMOB pabOTHI ANMEKTpUUYecKux cereit 220
kB MOV B nepuoa kpuszuca BBISIBUIO, YTO TpadUK 3JIEKTPUUECKUX HATrPy30K
OAO «MMK» nmomHOCTBIO MOBTOPSAET 3arpy3Ky MPOU3BOACTB IO BBIITYCKaeMOM
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MPOAYKUUHU. DJIEKTPUUECKasi Harpy3ka KOMMYHaJIbHO-OBITOBBIX MOTpEOUTENEH T.
Marununroropcka B 2008 r. cocraBmia 160 MBT, uro coorBerctByeT 16% OT
CyMMapHON MOTPEeOHOCTH B 3JeKTpuueckorl MomHocTH MOV, um B mepuon
KpU3HCa HUKAaKUM 00pa3oM HE U3MEHUIIACh.

B 2008 roay snexrpoctranuusimu OAO «MMK» Bbipaborano 5518 miH.
KBTX4. anexkrtposHeprunn. Takas CylIEeCTBEHHAs] BEJIMYMHA CBA3aHA C TEM, YTO B
MIOCJIEAHUE TOABI B YCIOBHUSAX POCTA BJIEKTPUUECKUX HATPY30K BJIEKTPOCTAHLIMHU
OAO «MMK» pabotaroT ¢ meperpy3oM ¢ ILEIbl0 YBEIWYEHUS COOCTBEHHOMU
BbIpA0OOTKH W CHIDKEHMSI 3aTpaT Ha IOKYNKY OJJIEKTPOSHEPIMH Ha pBIHKE
AIEKTPOIHEPTUH.

B nepuon kpusuca cutyanus U3MEHWIACh. DNEKTPOCTAHIUSIMU SHEProysia
OKPBIBAJIOCH:!

— 1o nepuoja kpuszuca — 560 MBT, unu 45% narpy3ku y3na (ot 1025 MBT);

— Ha HaydaJo nepuoza kpuszuca — 530 MBT, unu 66% narpysku y3na (ot 750
MBT);

— B ycTaHoBuBIIMiCS niepuoa — 620 MBT, unu 66% Harpysku y3na (ot 900
MBT).

B cBs3u ¢ HeOonbIIMM CHAAOM HArpy3oK B TEpPHOJ KpHU3UCa YPOBHU
HANPSDKEHUsT HA TOJIOBHBIX MOJACTAaHIUAX M 3yekTpocTaHiusx OAO «MMK»
BBIPOCJIM 10 YypoBHIO HampspkeHuss 220 kB go 246-252 kB, mo ypoBHIO
Hanpspbkenus 110 kB go 117-120 kB. Tem He Menee, dakTtuueckue ypoOBHHU

HANpsDKEHHUsT HE TPEBBIIAIM MakcHUMallbHOe pabouee HampsikeHue no ['OCT
721-77.

[Ipn ananm3e naHHBIX 1O TpadUKaM HArpy3KHd aBTOTPaHCHOPMATOPOB
rooBHbIX moactanui  (IIC) 220/110 xB Oblium  BBISBICHBI  CICAYIOIIUE
ocobeHHoCcTH paboThl dnekTpudeckux ceteit 110 kB MDVY:

— 0 Tepuoja Kpu3uca B HOPMAJIBHOM  pEXHME  3arpy3ka
aBroTpanchopmatopoB 220/110 kB na IIC NeNe 30,60,77,90 maxommiach B
nuana3one 20-35% oT HOMHHAIBbHOH MOIITHOCTH,

— B IEpHoOJ  KpuU3Mca B HOPMaJbHOM  pEeXKHUME  3arpys3ka
aBroTpancopmatopoB 220/110 kB na IIC NeNe 30,60,90 naxomumach B
nuana3oHe 25-35% oT HOMHHAJIIEHOM MOIIHOCTH, a Ha moactaHiuu Ne77 — 3% ot
HOMMWHAJIBbHON MOIITHOCTH;

— B YCTaHOBUBIIIUWCS TIEPHOJT — 3arpy3ka aBroTpancpopmaropoB [1C NeNe
30,60,90 cocraBasger 30-45% ot HOMUHAILHON MomHOCTH, a [1C Ne77 — 15% ot
HOMMHAJIbHOM MOIIHOCTH.

Onektpruueckue cety 110 kB u Bblllle MO pe3ynbTaTaMm aHaln3a PEKUMOB B
3uMHHM MakcuMyM 2008 T. XapakTepH3yKTCS HAJIUYUEM CYLIIECTBEHHOTO
pesepBa 1o 3arpy3ke aBToTpanchopmaropoB [IC 220/110 kB u nuraroumx
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muuuii 110-220 kB. Orta curtyamus coxpaHsieTcss U npu paboTe ¢ MPOEKTHOU
MPOU3BOAUTEIBHOCTHIO.

[Tocnennue roasl xapakrepusyroTcs mist MOV pacumpenuem cereid 110 kB,
KOTOPOE CBSI3aHO C BBOJIOM HOBBIX notpeduteneit. Tak, B 2009 r.BBesieH B CTpoOit
KOMIUIEKC JiucTtonpokatHoro mnexa Ne9 (cran «5000» ropsueit mpokatku) u [1C
110/10 kB Nel6 ¢ nBymst Tpancpopmaropamu no 63 MB.A, pacumpenue
CTaJEIUIaBUIIBHOTO MPOU3BOJACTBA 3a CUET BBOJA MAILIMHBI HENIPEPBIBHOTO JIUThHS
3aroToBOK Ne6 KHCIIOPOIHO-KOHBEPTEPHOTO LIEXa C AIEKTPUUYECKON HArpy3Kom 45
MBT, neun-koBma Ne4 B 37€KTpOCTaNEIIIaBUILHOM ILIEXE ¢ Harpy3kou 25 MBT.
DNEKTpUYECKUE HArpy3KH PEKOHCTPYUPYEMBIX U BHOBb BBOJHUMBIX ITPOU3BOJICTB
IpU peanu3alui Mep Bbixojaa u3 Kpusuca Ha stan 2009 r. coctasmim 101 MBT,
TOTJla CyMMapHbIii MAaKCHMYM Harpy3ku € Y4YE€TOM PEKOHCTPYKLUMU COCTABUJI
1250 MBt. 3210 BbI3BIBAET  HEOOXOAMMOCTb  PEKOHCTPYHPOBAaTH U
pacnpenenutenbHbie cetd 110-220 kB ¢ yderom »xkecTkux TpeOOBaHUN IO
HAJC)KHOCTU JJIEKTPOCHAOXKEHUSI HOBBIX OOBEKTOB, 4YTO SIBISETCS OIHUM U3
OCHOBHBIX HalpaBlieHU#l pa3Butus 3Heproxossicrtea OAO «MMKx». B 2011 r.
BBEIEH B OJKCIUIyaTallMIO KpPYNHEMIIMA 1ex XonoaHoW mnpokaTku Nell ¢
yctaHoBieHHON MomHOocThi0o 40 MBT u TIC Ne23 (2x63 MB.A).Heo6xoaumo
OTMETUTh, 4TO corjJacHo «CTpaTerum pa3BUTHS DIIEKTPOIHEPIrEeTUKU T.
Maruautoropcka a0 2013 1. NpUpOCT IEKTPUUECKONM HArpy3ku coctaBisieT 115
MBT.
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3CtpykTypa AO «TOPINEKTPOCETb»

[Mpunnun pabotel  Axkiumoneproro OOmectBa «I OpaIEKTPOCETh» 3aKIOYAeTCs B
MOJIy4eHUH, TPeoOpa3oBaHMM W JIOCTABKE 1O TMOTPEOHTENs SJIEKTPOSHEPIHMH HaJIekKaIero
kagectBa. CtpykTypHO AO «I'0p3aieKkTpoceThy AeMUTCS Ha YUacTKH 1Mo cnenuduke paboTel: Tpu
ydJacTKa BBICOKOBOJIBTHBIX CeTel — B UX BeleHHH obopynoBanue Bcex TII ropona u xabenbHbIe
muaun 10,5 kB, xotopeie 3tu TII COeMUHSIOT; Y4acTOK KaOENbHBIX JIMHUNA — OHH 3aHHMAIOT
kabemsmu 0,4 kB, coegmmsrommmvu TII W HEMOCPENCTBEHHO MOTPEOUTENCH; 3IEKTPO-
TEXHUYECKask JTaOOpaTOpUsi — 3TO BHICOKOBOJIBTHBIC HMCIIBITAHHS, HATAIKa PEICHHON 3alIUTHI U
aBTOMATHUKH, TEJIEMEXaHUKU, CBSI3U U T.II.; YYAaCTOK IOJICTAHIUN U PEMOHTA BbICOKOBOJIbTHOTO
000pyI0BaHUST — ITO IKCIUTyaTanusi 1 peMoHT obopynoBanus 110, 35 u 10 kB, ux 3amaua —
TpaHcQOpMUPOBaATh AeKTposHepruto HanpsbkeHueMm 110 kB wm 35 kB B 10,5 kB 1 nonats ee
Ha KkabenpHyro nuHuio A0 TII. Dto monpasneneHusi, KOTOpble HEMOCPEACTBEHHO CBSI3aHBI C
AJIEKTPUYECTBOM, pabOTy APYrUX paccMaTpUBaATh HE OyIeM.
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4 PeKOHCTPYKIIUM U COBPeMEHHOe 000pya0BaHue Ha 00bekTax OA
«COPOJIEKTPOCETDb»

Mopnepausamusi  o6opynoBanusi o0bekToB AO «['OPDJIEKTPOCETbL» mnpoBomutcs
MOCTENEHHO W TMOCTOsIHHO. [opojckasi 3acTpoiika pacimupsieTcs — 3TO TpeOyeT BBOJA
JOTIOJIHUTEIBHBIX MolHocTel. Tak Tpu roma Hazan Obutn BBeneHbl [IC «Caernas» u ITIC
«ToproBasi»y. OHu HeOobIIKME (YCTAHOBJICHO IO OJHOMY TpPaHC(POPMATOPY MOUIHOCTHIO 2,5
MBA), npenHazHaueHbl sl JJIEKTpOCHAOkKeHUs mocenka «CBeTiblii» M KOMMEPYECKHX
OOBEKTOB FOKHOW OKOHEYHOCTH TOpoja. B Hacrosimiee BpeMs MPOBOTUTCS MacIITaOHAs
pexkonctpykiusa [IC98. Ona HeoOxomuma wu3-3a CHEIU(UKH YCTAHOBJICHHBIX CHJIOBBIX
TpaHcPOopMaTOpOB — OHU TpexoOMOTOUHBIE, BbIIAIOT 35 u 10 kB. [1o cropone 10 kB MomtHocTei
J0CTAaTOYHO, a BOT 35 kB 3arpyxena noa HomuHai. [l pasrpy3ku 3TUX TpaHc(HopMaTopoB ObLI
cMOHTHpOBaH emie oauH — 32 MBA. [Ins vero B PY — 10,5 kB Obu10 BBIICTIEHO €I11€ BE CEKIIUH,
Ha OPVY-110 xBObuin cMoOHTHpOBaHBI: 3Jera3oBblii BbikItodarenb 110 kB, pasbenunutens,
TpanchopmaTopbl Toka u HampspkeHus 110 kB, a tawke mepBas B «[ OPDJIEKTPOCETN»
kabenpHas nuHus 110 kB. Ha OPY-10 kB nmomosHUTENsHO YCTAaHOBWJIM JIBA JyTrOTAaCSIINX
peaktopa W pazbeAuHUTENM K HUM. OIHOBPEMEHHO C 3TUM OBUIM 3aMEHEHBI MOPAJIBHO H
(bu3nyecKn ycTapeBLINE MAacCsSHbIE BBIKIIOUATENIN — HA BBOJHBIX, CEKLIMOHHBIX U MOCTEIIEHHO
oTXomAuX pumepax.

Boo06mie 3amena MacasHBIX BRIKTIOYaTeNeld Ha BakyyMHble (1o 10 kB) wiu Ha snera3oBsie
(mo 35 u 110 kB) unm yxe npoBOAUTCS, UM €CTh B IUIAHAX Pa3BUTHS. JTO 3aBHCHUT OT OIOJKETa
U BO3MOXKHOCTH OecriepeOoiHOr0 mnuTaHusi noTpeduteneii. HeBO3MOXKHO OTKIIIOYUTH BCHO
nozacraniuio win gaxe Bce TII Oonee, ueM Ha cyTku. [103TOMY PEKOHCTPYKIIMU 3aTATHUBAIOTCS
[0 BpeMEeHH Ha Mecsubl U Oosnbiie. Eciu mo3Bosiser Tepputopust U OIOPKET MpoIle MPOBECTU
CTPOMTEIICTBO HOBOTO 00BeKkTa — Tak 10 yeT Hazaj mosyduioch ¢ moactaniued Ne49. B to
BpeMs KakK psOM CTPOMJIACh HOBasl, CTapas MOJIHOCThIO (YHKIMOHUPOBaIa. A TOCIE IMycKa Ha
X0JIOCTOHM X0 HOBOM mojcTtanuuu kadbenu 10,5 kB co crapoil mocreneHHO, OJWH-/IBA B JCHb,
ObUTH MEepEeBECHBI Ha HOBBIM SHEPTOOOBEKT.

Tak e B TeYeHUM NOCIECOHUX JBYX JET Ha Tex mnojacraHuusx, rae B PY-10,5 xB
YCTaHOBJICHBI STUEHKU 3aKPBITOTO THUIMA, ObLIa CMOHTHPOBAHA U B35Ta B pabOTy JyroBas 3allluTa.
Ee oTnuume oT 0OBIYHBIX 3alIIUT COCTOUT BO BPEMEHH CpabaThIBaHUA-AyroBas 3amura paboTaer
0e3 BBIIEPKKM BPEMEHH, MTHOBEHHO, TE€M caMbIM 3amuinas Bcio cekiuio 10,5 kB ot
MOCJEACTBUM KOPOTKOIO 3aMbIKaHUs BHYTPU siueek. Takue aBapuilHble CUTyallUM HAHOCAT
00JBIION yIIepO U Ha WX JTUKBUIAIUIO TPATUTCS 3HAYUTEIFHOE KOTUYECTBO BPEMEHH U CHIL

B Tex xe siueiikax MeHSIOTCSI Hed((heKTHBHBIE KOHIIEBbIE KaObeTbHbIe My(PTHI ¢ MaCTUKOM

Ha TaK Ha3bIBACMBIC CYXHUC, HCCTCKACMBbIC Myq)TLI.
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B Hacrosimee BpeMsi IPOKIJIAIBIBACTCS ONTOBOJOKOHHBIN KalOellb Ha OCHOBHBIE OOBEKTHI
AO «I'OPOJIEKTPOCETDb» s 3amMeHbl ycTapeBUIEH U HAJAEKHOW TeIEeMEXaHUYECKOU CBS3H.
JIeMOHTUPYIOTCS CTapble IPUOOPBI YUETA U YCTAHABIMBAIOTCS COBPEMEHHBIE — AIIEKTPOHHBIE.

B xBapranpubix TII Takke npoBoaarcst paboThl 1o 3ameHe nanenei pyomnbsaukoB 0,4 kB
Ha Oosee coBpemeHHble. [l HHMX 3akymatorcss HOBbie TpaHcdopmaroper 10/0,4 kB — ¢
MEHBLIUMH rabapuTaMu U BECOM.
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S5Tloacrannusa Ne99

[oncranuus Ne99 nocrpoena B 1977r. coenuHeHa ¢ TpaHC(HOPMATOPHOH MOACTaHIIMEH
Ne66 n noxacrannmeit «CMmenoBckas» BO3AYIIHOW nuHUEN snexTpornepenad 110 kB. Beenena B
skcrutyaranuio B 1997r. [loacranuus kinaccom Hanpspxerns 110/10 kB.

[Moncranuusa Ne99 naxomutcs Ha ynuue Tpyna 44a, ropona Marauroropcka. [Iuraercs
OT JIBYX MOJACTAaHIHH - 0T CMENOBCKOW MOACTAHIMH (heepaIbHOTO YPOBHS U moacTaHIuu Ne60),
o 110 kB xaxmgas.

[Moncranus Ne99 ciy>kut asiss mUTaHUSI TOPOJCKUX DIIEKTPOCETEN: OT FOKHOM 4YacTH T.
Maruuroropcka 10 yi. COBETCKON apMHUH.

Ha noacraniuun Ne99 ycranosiens! aBa cuinoBbix Tpancopmatopa T1 u T2 tuna TPIH
63/110/10 momuocteio 63MBA. (T - Tpexdasusiii; P - ¢ pacmemiennoir o0OMOTKOH, T.€. JIBE
oOMoTKH Ha ctopoHe 10 kB; /I - oxnaxkaeHue macia OCyIIecTBISEeTCS 00AYBOM BO3JyXa MpHU
MIOMOIIM BEHTWJIATOPOB, YCTAaHOBJIIEHHBIX B MAacCJIOOXJAAUTENsX TpaHcpopmatopa; H -
peryaupoBKa HANPsDKEHHS O] Harpy3Koi, MOKHO PEryJupoBaTh HANPSDKEHHE TOBBIMIATH €r0
WM TIOHWXKATh, HE OTKITIOYast Tpanchopmarop).

Y kaxmoro TpaHchopmaropa UMEETCS paclIMpPHTEIbHBIA Oak mis macia (puc. 17),
MpelHa3HaYeHHBIA JUIs TOJIep)KaHUs YPOBHSA Macia B TpaHC(OpMAaTope ¢ yKa3zaTeleM €ero
BEJIMYUHBI, B 3aBUCUMOCTH OT TEMIIEPATYPHI Macja U OKPY>KaroIIe Cpeibl.

Tpanchopmaropsr T1 u T2 ycTaHOBIIEHBI HA OTKPHITOM paclpeieNuTeIbHOM yCTPOUCTBE
(OPY 110), (puc. 15)

Ha OPY 110 ycranoBnenst 2 cucrembl muH 110 kB, ¢ KOMMyTanmOHHBIM
000pyIOBaHNEM U CEKIITMOHHBIM MACIISTHBIM BBIKIIFOUATEIIEM.

[Tomumo storo, Ha OPY 110 ycTaHOBIEHBI MOJTHUEOTBOALI U PA3PSIAHUKH ISl 3AIUTHI
OT BHEUIHUX U BHYTPEHHUX MEPEHANPSLKEHUN CETH.

Ha BBognpix mnopramax 110 kB ycraHOBi€HBI BBICOKOYACTOTHBIEC 3arpajuTelid,
NpeHa3HaYeHHbIC JUIs TIEpeAadyd CUTHaJIa BICOKOM 4acToThl 1o auHuK 110 kB Ha moactanumnmn
OT KOTOpBIX 3amuTaHa moacTaHius Ne99. CurHamamMu MoOryT OBITh KOMAaHIBI Ha JIeHCTBHE
pENeitHOM 3aIIUTHI, a TAK)KE H3MEPHUTEIbHbBIC BETHIMHBI (prc. 18).

Taxxe Ha OPY yctaHoBieHbI TpaHCc()OpPMATOPHI TOKA U HANPSHKEHUS, IPeTHA3HAYCHHbIC
JUTSL U3MEPEHUs TOKa ¥ HanpspkeHus B rensx 110 kB. (puc. 15).

Ha OPY ycraHOBieHBl WIMHHBIE pa3bEIMHUTENN, C 3a3€MIISIIOLIMMHM  HOYKaMHU.
PasbenuuuTenu mnpeaHasHaueHbl JUIs CO3/JaHUA BUAMMOIO pa3phiBa LENU U OOecreyeHUs
0€30MacHOCTH BO BpeMs pabOThl. 3a3eMIISIONINE HOXKU CIIYXKaT JUIsl oOecrieueHus: 0€301acHOCTH
B CIIy4asiX HEMPABWIbHBIX ACUCTBUI ¢ KOMMYTAallMOHHBIMU alapaTaMHu.

Kommyrarus Ha OPY 110 kB ocyiecTisieTcst MacasiHbIMK BBIKIFOUatTeassMu (puc. 16).
Onu mpexacraBistoT 3 Gaka ¢ ¢apdopoBbIMU BBOJAMHU € OOIIMM MPUBOJOM Ha KOHTAKTHI
BBIKITIOYATeNs. PsAIOM ¢ BBIKIIOYATEISIMU YCTAaHOBIEHBI IIKa(bl TUTAHUS W YIPaBICHUS
BBIKJTIOYATETIS.

Hamnpsbkenne 10 kB mocne ero tpanchopmanmu 110 kB momagaer B KOMITIEKTHO-
pacnpenenutenbHoe yctpoiictBo (KPY 10 kB), (puc.12), rme uepe3 KOMMYTAI[MOHHYIO
anmapatypy pacupeensercs K noTpeduTensMm mno kadenbHbM auHusIM 10xB.
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OnnonuueitHas cxema noacranuuu 99 (puc. 1).

Puc 1 — Ognonunernas cxema

AmmapaTypa yhpaBlIeHHsI ONEpPaTHUBHBIX IeNed MMEeT MCTOYHUK TMOCTOSHHOTO TOKa -
aKKyMYJISITOpHYIO Oatapero (puc. 10), KoTopas HAaXOAWTCS B PEXKUME TIOI3aAPSIKA Yepe3
3apsaHBIN anmapar.

VYrpaiieHre MOACTAHIIUH OCYIIECTBISACTCS CO IUTa ypasieHus (puc. 2).

Puc 2 - [llut ynpasneHusl.

Muemocxema nojactanmun Ne99. (puc. 3)

Ha pucynke 3 muHemocxema cxema 110 kB u 10 kB, Ha koTOopoil cxeMaTuuHO
M300paXE€HO OCHOBHOE OOOpYIOBAaHUE IMOJACTAHIUU U YCTAHOBJIEHBI KIIOYM YIIPaBICHUS
KOMMYTAIlMOHHBIMH arllapaTaMu.

Puc 3 - Muemocxema
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[Manens curnammzamuu (puc. 4). Taxke uMeeTcs peseliHas aBTOMATHKA 3alUThI (TaHEIH
curHanm3anuu) (puc. 4) (7-8 maneneit) Bce HercnpaBHOCTH MOKa3bIBAIOTCS HA ammaparype,
NEPBBIM JIEJIOM CpabaThIBa€T CUTHAIM3ALMS, MPHU YCTPAHEHUH HEIMOJAZ0K IEPBBIM JICIOM
BKJIIOYAETCS [IBETOBAs] CUTHAJIM3AIMA U CMOTPUTCA Kakue OJMHKEepa BBINAIM M OTpEeAessieTcs
HEUCIIPABHOCTb.

Puc 4- Ilanens curnaausanuu

[{uT coOCTBEHHBIX HYX I (pHC. 5)

[Tutanure mpou3BOIUTCS OT ABYX TpaHCPOPMATOPOB COOCTBEHHBIX HYX — 3TO (humep 99-
03 1 99-44 no 10 xB. Tpaucdopmaropsl npeobpazoBbiBatoT Hanpsbkenue ¢ 10 kB wva 220 B u
220 B, momatorcst Ha cooTBeTcTBYyromyto ceknmio (1 u 2sa cexuwms), Takxke 220 B, ABP na
CEKIITMOHHOM aBTOMaTe.

Puc 5 — II{uT cOGCTBEHHBIX HYXK]T

[Ixadsr JucTaHnOHHOM 3aTUThI (pHUC. 6)

Ha noacranimu umerotcs mkadbl AUCTAHIMOHHON 3aLUThI, KOTOPbIE MOIEPKUBAIOT
cBs3b co CMmenoBcekoi u noacranuuen Ne60. /lannas anmnaparypa npenocTaBiisieT
JMCTAaHIIMOHHYIO 3aIIUTY U KOHTPOJIb HAIPSHKEHUS, TAK)KE YACTOTHYIO 3allIUTY.

Puc 6 — lIkadbl AUCTAaHITMOHHOM 3aAIUTHI.
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OtnenbHble 4YacTH OOOPYNOBaHMSA TPEIOCTABISIOT TU((EepeHIHATBHYIO 3aIIUTy 10
JTIMHHH.

Ikad "Kenp" (puc. 7).

Yepesz aroT mkadp YensOMHCKas MOACTAHIMS MOXET YINPaBIATH pabOTOM MOACTaHIIMU
Ne99. Onm noTydaroT CUTHAJIBI PU BO3HUKHOBEHUH BHEIITATHON CUTYallMU IO ONTOBOJIOKHY U
MOTYT 00ECTOYUTH TMOACTAHIIHIO TUCTAHIIHOHHO.

Puc 7 - Hlkad «Keap»

[Ikad ympasaenust u 06ayBoM Tpanchopmaropa (puc. 8)

OtoT mKkad oTBeUaeT 3a 00yB/0oXIaXKACHHE TpaHCHOPMATOPOB, 3a 00OTPEB MPUBOJIOB U
MAaCIISTHBIX 0aKoB. 3/1€Ch TaKXKe MPOUCXOAUT KOHTPOJb U3OJISIUH, €CIIH YTO-TO BKIIOYAETCS, TO
MOKa3bIBACTCS] HEUCIPABHOCTh HA MIUTE TIEPEMEHHOTO TOKA.

ST

Puc. 8 — llIka¢ ynpaBneHus O6,Z[OM TpaHchopmaropa.

[yt nocrosiHHOTO TOKA (pHc. 9)
[TocTOsIHHBIN TOK HY)XEH Ui JIMHUM 3alllUThl aBTOMATUKH. HampsbkeHue MmoCTOSTHHOTO
Toka paBHa 100 B.
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Puc 9 — IITuT MOCTOSIHHOTO TOKA.

[kad MBI (3apsiaHoe ycTpoiictso) (puc. 10).
Cryxut 171 3apsiia akKyMyJISITOPHO# Oataper, ¥ BKIL/BBIKI. MACISIHBIX BBIKIIIOYATEIICH
110 u BerkrouaTenu 10xB.

Puc 10 — IIxad U311

AkkymynsitopHble Oatapeun (puc. 11)

AxkymynstopHele Oartapen coctosT u3 108 0aHOK aKKyMyJISTOpPHBIX Oarapel. «+»
KpacHbIl, «-» cuHHH. [IpuxomuTt «+» Ha mepByro OaHKy, «-» BBIXOOUT co 108 Oanku. Tum
akkymynsaTtopHoit 6arapen «VARTA 2309», rne: 2 — HanpsbkeHue Kaxaod O6anku 2B, 3 — tun
MOJIOKUTENBHOM TUIACTUHBL, 9 — KOJMYECTBO IOJIOXKMTENIbHBIX IUIACTMH B KaxJ0iM OaHKe.
EmkocTh akkymynsaTopHbIx Oatapeii — 450 Ammep uyacoB. AKKYMYISTOpPBl KHCIOTHBIE.
Okcrutyataus O6aTapei 3aKIouaeTcs IPaKTUYECKH TOJIBKO B I0JIMBKE JUCTUIIMPOBAHHOM BOBI
pa3 B roa. IlomemieHne axkkymyJasSTOpHOM Oarapen 000pYIOBAaHO MPUTOYHO-BBITSKHOM
BEHTWISALUEN.
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Puc 11 — AkxkymynsiTopHble 6aTapen

KPY (koMITJIEKCHOE pacrpeieIuTeIbHOE YCTPOHCTBO) (puc. 12)
KPV npennasnaueno s pacnpeaenenus toka rno TII u IIPII, Tak ke 31meck HaxomaTcs
BBOJIHBIE CEKLIMOHHbIE BBIKIIIOUaTEN! (9 pa3HOBUAHOCTEH).

Puc 12 — KPV.

[kadp AUNC (aBTOMaTH3MpOBaHHAs WHOOPMAIMOHHO-U3MEPHUTEIIbHAS CUCTeMa) (pHC.
13)
[Toka3eiBaeT naHHBIE 11O TIOTPEOJICHUIO U ABTOMATUYECKH ITPOBEPSIET JaHHBIC.

Puc 13 - llIxkad ANC.
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Pammaropsr (puc. 14).

Ha pamuatopax (puc. 14) ycTaHOBIIEHBI IBUTATETN C 00TyBOM.

Onu cinyxar g OXJaXIeHUs. BEHTUIATOp ycTaHaBIMBAeTCs HAa KaXKJblil paauarop.
Paguatop coeaMHeH COEIMHUTENBHBIM KpaHOM C TpaHcopmartopoM. Bo Bcex BBomax
TpaHnchopMaTopbl TOKa BCTpoeHHbIE. OTTy/Ia BBIXOIAT TOKM HA MAHEH 3alUThI.

Puc 13 — Paguatopsr.

Tpaucdopmarop (puc. 15)

Tpanchopmarop 3-x ¢a3Hblil ¢ paciierieHHONH 0OMOTKON 1O HU3KOW cTopoHe, rae: [ -
NpUHYAUTETbHOE AyThe, H - perynupoBka moj Harpy3koiul (T.e. MpH MOHWKEHUU HArpy3Kd OH
MOXKET PeryJaupoBaTh ee), OH perymupyer Hampsbkerme B 10,5 kB. Perymsarop mmeer 12
MTOJIOKEHUH.

[5] The image part wth relationshp I0 11452 was not found i th fle

Puc 15 — Tpancdopmarop

Tpanchopmaroper Toka TT - 110 kB T®3M (dbapdopoBblii MachsHbIA H30JIATOP
TpaHcpopmaTopa Toka). OHM CHyKaT AN NMUTAaHUS Ienei 3allUThl, UMEHHO CEKIMOHHOTO
MAaCJISTHOTO BBIKJTFOUATEIIsI.

Macnenslii BeIKIrO4aTeNs (puc. 16).

Macnsanbiii Beikirouarens 110 kB, Homunansasiii Tox — 2000 A.

Puc 16 MaciieHblii BBIKIIFOYATENb
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PacumpurenabHblil MacasiHbli 6ak (puc. 17)
pacIIMpUTENIbHBIA MACIISIHBIA OaK CIYXKHT JUIS 3aIlMThl TpaHChOopMaTopa OT pa3pbiBa T.K.
B IIPOLIECCE AKCILTyaTallui MacjIo U3MEHSET CBOIl 00beM.

Puc 17 - PacimmpuTenbHBINA MacsTHBIN Oak

OITH (orpannuuTtens nepeHanpsbkenus) (puc. 18)
OITH nanpspoxkenueMm 110 xB. Ilpu noBblllieHHOM HampsbKeHUH OyAeT mpoOoi M30JIAuu
OIIH ¢ nocnenyromum e€ BoccraHoBiaeHueM. OcTanbHOE 000pyIOBaHNE HE TIOCTPaIaeT.

Pric 18 - OITH.
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6Illoacrannus Ned9

Hamnpsokenne 110 kB nmonaercs ¢ moacraniuu 60. Bot Hama niepBasi onopa (JBe JIMHUAN
110 xB). UYepe3s paswvenunurenu (Puc. 26), snerazosblie Boiximtouyarenn (Puc. 27) Ha
Tpanchopmatop Homep 1 (63 MBA).

e

Puc 27 — DnerazoBsie BBIKIIFOYATEIN

OpnonuneitHas cxema noactanuuu Ne49 (puc. 28).

Puc 28 — OnHonuHeHas cxema

Cxema cnenmaHa TakuM oOpa3oM, dYTOObI MOXHO OBLIO 3amuTaTb OT OJHOTO
TpaHchopMaTopa BCIO MOJCTAHLIMIO, OT OJHOM JMHUU Bcro nojctaHiuio. ABP paGoraer mo 110
kB n 10 kB. Cobpana cxema ¢uaepa MOCTHK C OJHOM CTOPOHBI, €CIIM YTO MPHUJIETCS BKIHOYATh
BPYUHYIO, JIeJIaTh MEPEXO/I.
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Tpancdopmaropsr Toka Tuna TO3M Ha 110 kB, oHUM cTOST Ha 3aIUTY U3MEPEHHUS.

PazbemuHuTEeNI — BKJI M BBIKJ, OHH MOBOpadnBaroTcs Ha 90 rpamycoB (pa3be3KaroTcs)
(Puc. 29). PazpequHuTEIN UMEIOT TIO JIBA 3a3€MIISIFOIIUX HOXKA HA JIMHEWHOM TpaHChopMaTope U
10 OJIHOMY Ha IKUHHBIX TpaHchopMaTopax. UToObl 3a3eMIIsATh TMHUIO BKITIOYa0T 3P.

== ; e L
Puc 29 — Pazsenuuurenu

[ut ynpasienus noacraniuu. (Puc. 30)
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Puc 30 — Illut ynpaBneHust

CXCMa, Ha KOTOpOfI BHUAHO, YTO BKIKOYCHO, YTO OTKJ/IIOYCHO, 6J11/1H1<epa, TO €CTb BCC

«IMLo» noJjcTaHuuu. Paboumii mepcoHan mpuxoauT yrpoMm U nposepsier cxemy (Puc. 31) Ha
UCIIPABHOCTD.

Puc 31 — Muemocxema
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Kntoun ynpasnenus. Ha mojncTaHiny B OCHOBHOM BCE€ YIPABISETCS JUCTAHIIMOHHO, €CITU
YIIPaBJICHUE OCYIIECTBISIETCS BPYUYHYIO — ATO YK€ HEHOPMAJIbHBIN PEXUM.

Tpancdopmaropsl, peryiupyembie Mo Harpy3koi, MIMEIOT pacIIeIUIeHHYI0 0OMOTKY Ha
cropone 10 kB, To ectb o1 otHOTO TpaHchopmaropa 2 cexiuu o 10 xB.

3amuTa TpanchopMaTopoB BBHITIOTHEHA MUKPOIIPOLIECCOPAMH.

Axkymynsaropasie 6atapeu (Puc. 32): 35 6aHok, 6 B Ha oMH 3J€MeHT, IIOTHOCTH 1,24,
eMKOoCTh — 191 Au.

Puc 32 — AkkymynstopHbie OaTapen

Ha mojcTanimm HaXOISTCS TOJNBKO BAaKyyMHBIE M DJIETA30BbIC BBIKIIFOUATENH, TaK Kak
COJICHOHM/IOB HET, BKJIIOYEHHE W OTKIIOUCHHE MPOMCXOJUT HE OT aKKyMYJISATOPOB, OHH CTOSIT
TOJIBKO Ha 3aIUTY U CUTHAIHM3AIMIO, TOITOMY aKKYMYJIAITOPHBIX Oarapeil HEMHOTO.

Tpaucdopmarop TP NQ&H(PI/IC. 33)

-

Puc 33 — Tpancdopmatop TPNel
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[Huanb MocT (2 Mocta 1o 10 kB) (Puc. 34)

Puc 34 — [Ilu"HBINA MOCT

ToxoorpaHnuMBarOmUi peakTop A7 YMEHbLIEHUS TOKOB KOPOTKOro 3aMblkaHus. (Puc.
35)

Puc 35 — TokoorpaHn4uBarOUIuid peaKkTop

Tpanchopmaropsl Toka i qud. 3aMUTh (KPYTIIble, OJEThIe Ha ITMHAX).
(Puc. 36).

Puc 36 — TpchcbdpMaop TOKa

Ha tpancdopmarop npuxoaut 110 kB Beixogut 10 xB. ITpoxonnuku uxyr 8 KPY 10,5
kB. Ot noacranuuu 49 3anuraHa neHTpaibHas 4acTh MpaBoro oepera.

BreixonHol sneMeHT - BakyyMHbIM BbIKIodatenb (Puc. 37), cThluHbIE KOHTaKThHI -
BEPXHUH U HUKHUM.
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Puc Ne37 — BakyyMHBII BBIKIIIOUATEINb

BrIikimrouaTtens 3akaThIBA€TCsl, IITOPKH OTKPBIBAIOTCS M OH MPOXOJUT BO BHYTPh. Tam
TOXKE ecTh NMpoXoJHUKHU. KOHIEBUKM cpabaThIBalOT, TO €CTh OH BKAaTWJICS, BCTaJl Ha yIop, a
IIOTOM Y)K€ €ro BKJIIOYAIOT. 3aKaThIBAIOT BPYYHYIO, a BKIIIOYAIOT Y)K€ JAUCTAHIMOHHO. 3aluTa
BBITNIOJIHEHA MUKPOIIPOLIECCOPHBIM YCTPOUCTBOM.

Tpanchopmarop crout 400 kBA u B ero HyneByro TOuky B 3Be3ny BkitoueH JII'P mns
KOMIIEHCAIlUM €MKOCTHBIX TOKOB, TaK KakK BC€ MOTpeOMTeNnu KabeleM MIyT €MKOCTHbIE TOKU
OuYeHb OOJIbILIKE U MPOTSHKEHHOCTh Kabens Oobiasi.

ABP ocymiecTBisieTcst uepe3 CeKIIMOHHBIN BBIKITIOYATE b U CEKIIMOHHBIN pa3beTUHUTENb,
CHUMAETCsl HallpsDKEHUE Ha OJTHOM CeKLMH, OTKJIIOYAeTCs BBIKIIOYATeNb BBOJHOM, Yepe3 Hero
pabotaer ABP, 3anuteiBaeTcs OT Apyroro Tpancopmaropa.
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