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JIner akryaauszanuu padoueil mporpaMmbl

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanusamnuu B 2027 - 2028
yueOHOM Toly Ha 3aceaHuu Kaeapbl DIEKTPOCHA0KECHUS TPOMBIIIIICHHBIX MPEATPUATUI

[Ipotokom ot 20 r. Ne

3aB. kadenpoii A.B. gapraHOBa

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u o100peHa s peanusamnuu B 2028 - 2029
yueOHOM ToJly Ha 3aceaHuy Kapeapbl DIEKTPOCHA0KECHUS TPOMBIIIIICHHBIX MPEATPUATUI

IIporokomor 20 1. Ne

3aB. kadeapoii A.B. EapraHOBa

Pabouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanmmsanuu B 2029 - 2030
y4eOHOM rojy Ha 3aceqaHuu Kadeapbl DJICKTPOCHAOKEHHS TPOMBIIUICHHBIX MTPEIITPUSTHIA

[Iporokom ot 20 1. Ne

3aB. kadenpoii A.B. Bapranona

Pabouas mporpamma nepecMoTpeHa, oocyxaeHa u omodpena s peammzanuu B 2030 - 2031
y4eOHOM rojy Ha 3aceqaHuu Kadeapbl DICKTPOCHAOKEHHS TPOMBIIIUICHHBIX MTPEIITPUSTHIHA

IIporokomor 20 1. Ne

3aB. kadenpoit A.B. EapraHOBa




1 Iesan npaktuxku/HAP

[ensimu  y4eOHOM - O3HAKOMUTENLHOM MPAKTUKHU, IO HAIPABJICHUIO IOATOTOBKH
(cermmanpHOCTH) 13.03.02 DnekTposHepreTMka W AIIEKTPOTEXHUKA SBISIFOTCA TOJIyYCHHE
MEPBUYHBIX MNPAKTHUYECKUX HABBIKOB M KOMIIETEHIMH, a TaKXe OIbITa CaMOCTOSTEIbHOU
po(hecCHOHATLHOM AeITeIbHOCTH

2 3agaum npakTuxku/HUP

3agauamMu y4yeOHOUW - O3HAKOMUTEILHOW TMPAKTHKHU SIBISIOTCS SBISAIOTCA: TEPBUYHOE
3HAKOMCTBO C OpPraHU3alMOHHOW CTPYKTYpOH MpeAnpusiTusi, H3yYeHHE B3aUMOCBSI3U
TEXHOJIOTUYECKOTO MPOIIEcca CO CTPYKTYPOU CUCTEMBI JIEKTPOCHA0KEHHUS; H3yUCHNE PEKUMOB
paboThl MPUEMHUKOB  JJICKTPUUECKON HOHEPruH, CXeM OJEKTPUUYECKUX  COCIUHEHH,
AJIIEKTPOOOOPYIOBAHMS SJIECKTPUUYECKUX CETeM M MOJACTAHIIMKI; 3HAKOMCTBO C OpraHu3anuen
PEMOHTHBIX paboT; U3yueHUE MEPONPUSITHIA 10 OXpaHEe TPyJa U TEXHUKE 0€30I1aCHOCTH, OXpaHe
OKpY’KaloIIel Cpebl; H3y4eHNE TEXHIUKO-9KOHOMHUYECKUX TIOKa3aTeneld 00beKTa.

3 Mecto npaktukun/HUP B cTpykType 00pa3oBaTeibHOI MPOrpaMMbl

Hs  mpoxoxnaenus nupakTuku/HUP HeoOXomumpl 3HaHUS (YMCHHS, BJIAJICHUSA),
c(hOpMHUPOBAHHBIE B Pe3yJIbTaTE U3yUCHUS TUCIUILINH/ PAKTUK:

NudopmaTtuka

HauepraTenbHas reomeTpusi 1 KOMIbIOTEPHAs Tpapuka

dusuka

3HaHus (YMEHUs, BIAJCHHA), MOJyYEHHBIE B Ipolecce MpoxoxkaeHus npakruxku/HUP
OyayT HEOOXOIUMBI JUTsl U3yUSHUS TUCIUILTIH/TIPAKTHK:

TexHuKa BBICOKMX HaPsHKEHUI

[ToaroToBka K Mmporeaype 3auiiThl ¥ 3alIUTa BHITYCKHOW KBATH()UKAMOHHONW pabOTHI

[TonroroBka K caue ¥ caya rocy1apCTBEHHOTO IK3aMEHa

OnexTpo0e30nacHOCTh

OKcIlyaTanys 1 MOHTaX CUCTEM AJIEKTPOCHA0KEHUS

DNEKTPUYECKHE anIapaTsl

DNEeKTpUYECKHE CTAHLIUN U TIOCTaHIINH

DNEKTPOIHEPTreTHUYECKHE CUCTEMBI U CETU

DNEKTPUYECKHUE MAILIUHBI

4 Mecto npoBeaeHusi npaktuxku/HUP
VYyeOHas - 0O3HaKOMUTENbHAs MpakTUKa npoBoautcs Ha 6aze ®T'BOY BO «MI'TVY um.
I''"1. HocoBa», a Takxke AO «l'opanekTpoceTs I. MarHuToropckay.

Cnoco6 nposeaenus npaktuku/HUP: cranmonapuas
[Tpaktuka/HUP ocymiecTBisieTcss HenpepbIBHO

5 Komnerenuuu odyuaromerocsi, opmupyembie B pe3yJibTaTe NPOX0KACHUS
npaktuxkn/HUP n nnanupyemsle pe3yabTarbl 00y4eHHs
B pesynaprare mnpoxoxnenus mnpaktuku/HUP oOywaromuiics pomkeH o6nangarh
CJIEIYIOIIMMHU KOMIIETEHIUSIMU:
Kon unnukaropa WNuaukaTop AOCTHXKEHNS KOMIETEHIIMH

YK-1 CriocobeH ocyiiecTBIsATh MOUCK, KPUTUISCKUH aHATN3 U CUHTE3 HH(pOpMAIHK, TPUMEHSTh
CUCTEMHBIN oaAX0 4 AJIA PEIICHUA ITOCTAaBJICHHBIX 3a/1a4

VK-1.3 [Tpu 06padoTke nHGOpMaIK OTIHYaeT (GaKThl OT MHCHHM, HHTEPIPETAIAMN,
OLIEHOK, (pOpMHUpPYET COOCTBEHHBIE MHEHHUS U CYXKJIEHUS, apryMEHTUPYET
CBOY BBIBOJIBI M TOUKY 3PEHHS

YK-1.2 Omnpenenser, MHTEPIPETUPYET U paHKUPYyeT HHPOPMAITUIO, TPEOYEeMYIO TS
pelIeHHs] TOCTaBJIEHHON 3a/lauM; OCYIIECTBISET MOUCK MH(POPMALUHU IO
Pa3IMYHBIM THIIAM 3aIIPOCOB




YVK-1.1

AHanusupyer 3a1aqy, BblIeNssA ee 0a30Bble COCTABISAIONINE, pACCMATPUBAET
U TpejyiaraeT BO3MOXKHBIE BAapUAHTHI PEIICHUS] TMOCTABJICHHOW 3ajayd,
OLICHMBAsI UX JIOCTOMHCTBA M HEJIOCTATKU

YK-2 Cnocoben ompenensTh Kpyr 3agad B paMKax IIOCTaBJICHHOW IIeNM W BHIOMpATh
ONTHMAJIBHBIC CITOCOOBI UX PEUICHHSI, UCXOJS U3 JEHCTBYIONUX MPABOBBIX HOPM, UMEIOIIHXCS
PECYPCOB U OTpaHUYEHUI

YK-2.1 Onpenenser Kpyr 3ajad B paMKax IOCTABJICHHOW LEIW W Tpejjiaraet
CHOCcOOBl WX peHmICHHsT U OXHUIACMBIE  PE3YNbTaThl,  OICHUBACT
[IPeITI0KEHHBIE CIOCOOBI C TOUKHU 3PEHHSI COOTBETCTBHUS LIEIH MPOEKTA

YK-2.2 [Inanupyer peanuzaiuio 3aga4 B 30HE CBOCH OTBETCTBEHHOCTH C Y4ETOM
HMMEIOIINXCS PECYPCOB U OTPAaHUUYEHUH, JEUCTBYIOIINX MMPABOBBIX HOPM

YK-2.3 Boimonusier 3amaun B 30HE CBOEH OTBETCTBEHHOCTH B COOTBETCTBHH C

3aIlJTaHUPOBAHHBIMU PE3YJIbTaTaMH U MPCACTABJIACT PC3YJIbTAaThbl MMPOCKTA,
npeaiaracT BO3MOXKXHOCTHU UX UCIIOJIb30BAHUA W/unu COBCPIUICHCTBOBAHHA

OIIK-4 CriocobeH MCToNIb30BaTh METO/bI aHAIN3a U MOJECIMPOBAHMS JICKTPUUECKUX LENeH u
IIEKTPUYECKUX MALIHH

OIlK-4.1 Crnoco0eH olleHMBaTh MapaMeTpbl HOPMAIbHBIX M aBAPUNHBIX PEKUMOB
AJEKTPUYECKUX IENeld W MAIMH C HMCIOJIb30BaHUEM METOJOB aHAIU3a U
MOJICTTUPOBaHUS

OIIK-4.2 Pa3pabarbiBaeT MepompusATHs IO YIYYIICHHIO [OKa3aTelei KayecTBa

pabOThI DJIEKTPUUYCCKHUX LIENCH U MAIIMH




6. CTpykTypa u conep:xxanue npakruxku/HAP

O6mas TpynoemkocTs npaktuku/HUP cocraBnsier 3 3aderHbix examnaui; 108
aKaJl. 4acoB, B TOM YHCJIC:
— KOHTaKTHas pabora — 3,7 akaJi. 4acoB:

— camocrosTenpHas padota — 104,3 aka. yacos;

— B popme npakTuieckoil moaroroBku — 108 akaza. yacos

n/n

Paznensl (3Tanbl) U CoAepKaHue
HPaKTHKA

Cemectp

Buzpl paboT Ha pakTHKE,
BKJIIOYAst CAMOCTOSTENBHYIO paboTy

Kon xomnereHmuun

TToaroroBUTENBHBIN

Cpoxu MIPOXOXKACHUS
Y4eOHO-03HAKOMHUTEIBHOM
MPakTHKA Ui COOTBETCTBYIOMIEH
(hopmbI 00y4YeHUs CTY/ICHTOB
yKa3aHbl B TMPOrpaMMmax MpaKTuK,
KOIIMM KOTOPBIX B  CBOOOTHOM
JoCTyTie PACIIOJIOKEHBI Ha
obpasoBarenpHoM moptaie OI'BOY
BO «MI'TY» - Ims.magtu.ru.
Hamnpasnenue CTYIICHTOB Ha
MPaKTHKy U pachpejeseHHe HX IO
0azaM MPaKTHKH OCYIIECTBILIETCS
kaenpoit 3JIEKTPOCHAOKEHHS
MIPOMBINUICHHBIX MPEANPUATHH U
YTBEPXKIAETCS MPUKA30M PEKTopa
YHUBEPCHTETA.

VK-1.1, VK-1.2, YK-1.3,
OIIK-4.1, OIIK-4.2, YK-2.1,
VK-2.2, VK-2.3




UccnenoBarensckuii

1 Conepxanue IIPaKTHKU
CTYyIICHTOB,  HAaIpaBJCHHbIX  Ha
HOJICTaHIIUU

CTyzeHThl, MPOXOAAIIUE HPaKTHKY
Ha NOACTAHIMAX INPOMBIIUIEHHBIX
HOpeAnpUsITUil U TOPOJCKUX CETeH,
JOIDKHBl ~ HM3Y4UTh  CIIEAyIOLIUE

BOIIPOCHL:
1.1. Hcropus u  CTpyKTypa
[IOJICTAHIIVH.

1.2. Cxema BHEIIIHHUX
MEKTPUIECKUX ceTel, poJib
MO/ICTaHIH B cxXeme

IEKTPOCHAOKEHUS/SHEPTeTUUECKOM
CHCTEME.

1.3. IlepcnexTuBEI pa3BUTHA
MOJICTAHIIMM WM BHEIIHUX CeTeH, a
Taloke  pocra  Harpy3ok  Ha
ommxaitmue 10 ner.

1.4. XapakTepucTuka
KJIMMaTHYeCKON 30HBI, B KOTOPOH
pacroyoKeHa MOACTaHIUs: CPEIHsT
rofioBasi, 3UMHSS W JICTHAA
TeMIIepaTypbl, CKOPOCTh  BETpa,
TOI0BOE KOJIMYECTBO OCAJIKOB.

1.5. Tlorpeburenu, moNIydyaroImme
MUTaHUE OT  MOJCTAHIMH: X
HaMMEHOBaHHE, rpaduku
MEKTPUIECKUX Harpy3oK 3a
XapakTepHble JIETHHE W 3WMHHE
CYTKH, KaTerOpHH II0 HAJACKHOCTU
NIEKTPOCHAOKEHUS,  yHaJIEHHOCTh
OT CTaHIUH.

VK-1.1, YK-1.2, YK-1.3,
OIlK-4.1, OIIK-4.2, YK-2.1,
YK-2.2, VK-2.3




1.6. I'padux ANEKTPUIECKUX
Harpy3oK 3a XapakTepHbIe JIETHHE U
3UMHHE CYTKH CHJIOBBIX
TpaHCHOPMATOPOB MOCTAHIIHH.
1.7. 'naBHas cxema 3JIeKTPHYECKUX
COCIMHEHHH  pacTpeneTuTeIbHBIX
YCTpOMCTB MOACTAaHIIUU
HarnpspkeHueM Boiie 1 kB.

1.8. PacuerHble 3HAa4YCHHsS TOKOB
omHopazHoro W Tpex(dazHOro
KOPOTKOTO 3aMbIKaHUS Ha
paclpeieUTeNbHBIX  yCTPOHCTBAX
MOJICTAHIIMM C YY€TOM pPa3BUTHSA
ceTei u TEeHePUPYIOIINX
HUCTOYHUKOB Ha cpok 110 10 rer.

19. Texuuueckue  mnapameTphbl
OCHOBHOT'O  3JIEKTPOOOOPYIOBaHHS

MO "CTAHIHH: CHJIOBBIE
(aBTO)TpaHCHOpPMATOPHI,
KOMMYTAIHOHHBIC aInmaparsl,
HU3MEpHUTENbHbIE TPaHC(HOPMATOPHI
TOKa u HAIPSDKCHUSL,
pa3beINHUTETH OTPaHUYUTEIH
MepeHANPsUKCHUS/Pa3pPsTHUKH,
sueiiku KPY/KCO.

1.10. Cucrema pacnpeeicHUs
OTIEPaTUBHOTO TOKa: pox
ONEPAaTHBHOTO  TOKA, HCTOYHUK,
cxema pacmpeneneHus,
norpebureny, TEXHHUYCCKHUE

mapaMeTpsl  AIIEKTPOOOOPYIOBAHHUS
(aKKyMyJISITOPBI, BBIIPSMHUTEIBHBIC
YCTpOMCTBa, 3apsiiHO-TIOA3aPSIHbIN
arperat ¥ T.J.), KOMMYTaI[HOHHBIX
annaparoB U NPOBOJHUKOB.

1.11. CoOcTBEHHBIE HYX]bI
MIOJICTAHIHH: rapameTpsl
TpaHCPOPMATOPOB  COOCTBEHHBIX
HYXI, BEIOMOCTh
AJNIEKTPOIPUEMHUKOB COOCTBEHHBIX
HYXI, cxema MUTAHAST

IEKTPONPUEMHHUKOB COOCTBEHHBIX
HY/1 IOJCTaHIIUH.

1.12. Peneiinas 3amura: THIIBI
YCTPOMCTB  pEJNEHHOM  3allUTHI,
HCTIONb3yeMble HA  MOJACTAaHINH,
aneMeHTHas 0asa, yCTaBKH, cXema
peneHoi  3amMTBl  OJHOTO U3
IpUcoeqUHEeHNH (M0 3aJaHHIo
PYKOBOIUTEIS).

1.13. IlmaHel  OTKPHITOTO H
3aKphITOTO  PaCIpPeAETUTENLHOTO
yCTpoOIiCTBa, KOMIIOHOBKA 3aKpPBITOH
YacTH NOACTAHIINY.

1.14. MonHue3amura TEpPUTOPUU
MIOJICTaHIIUH: KOHCTPYKTUBHOE
UCIIOJIHEHMUE,




30HA 3aIIUTHI.
1.15. 3a3emiicHHE: KOHCTPYKTHBHOE
UCIIOJIHEHHE, XapaKTepUCTUKA
TPYHTA, IUIAH CETH 3a3eMIICHHSI.
1.16. OcBemeHue  TEPPUTOPUH
MOACTaHIMU: pabodee U aBapuiHOE
OCBELICHUE OTKPBITOM M 3aKPBITOH
YacTH, THITBl CBETHJIBHUKOB U JIAMII,
UX KOJMYe CTBO WU MOIIHOCTE,
CXEMBI OCBETUTEIIBHOMN CETH, MapKH
OCBETUTENBHBIX IIMTOB W  HX
AIEKTPHUYCCKHIE CXEMBL

1.17. DKOHOMHYECKHE IOKa3aTeIH
CTPYKTYpPHOTO HOJApA3NCNCHNs, B
COCTaB KOTOpOTO BXOJIUT
HOJICTAHIMA: IUTATHOE PACIHCAHUC
3IEKTPOCITYKOBI, Tpa)UK PEMOHTOB
AIIEKTPOOOOPYAOBAHNS, cMeTa
KaIMTaJIbHBIX 3aTpar Ha
COOpYXXEHHE MOACTAHIUH.

1.18. Yuer pacxoja 3JEKTPHUCCKOM
9HEPTUH: PACXOA  IJIEKTPHICCKOMH
SHEPrul Ha COOCTBEHHBIE HYKJBL,

TOYKHU KOMMEPUYECKOT0 u
TEXHUYECKOIO ydera
JIIEKTPUYECKOU SHEPIuH,
CTOMMOCTb 3IIEKTPUYECKON
9HEPIUH, THUMBl DIEKTPUYECKUX
CUETUHKOB u

3IIEKTPOU3MEPUTEIBHBIX PUOOPOB,
THIIBL  TPaHC(HOPMATOPOB TOKA U
HAIpPsHKEHHS, UX KJIACC TOUHOCTH.

1.19. Oxpana Tpyga U TEXHHKa
6e30MacHOCTH: KaTeropuu
MOMEIIEHUH o
3NIEKTPOOE30MaCHOCTH, MOXKAPHOU U
B3PBIBOOIIACHOCTH,  OMACHBIE |

BpEIIHbIE MIPOU3BOJICTBEHHbBIE
(axTopsl, cpencrTsa 3aIIUTHI
MepcoHaIa.

JlaHHple O INEPCIIEKTHUBHOH cxeme
NIEKTPUYECKUX CeTel, a Takxke O
IUIAHUPYEMOM ~ POCTE  HAarpy3ok
MOXXKHO HaliTH B  NPOEKTHOMU
JOKyMeHTanuu. TaMm ke OOBIYHO
MIPUBOJIATCS pacyeTHbIE 3HAYCHHSA
TOKOB KOPOTKOTO 3aMbIKaHMs, C
y4eToM  pPa3BUTHUS  ceTel u
FEHEPUPYIOIIUX HCTOYHUKOB.
HNudopmamio o  moTpedUTENIx
MOJCTaHIIMK MOXHO HaWTH Ha
MPUHLMIINATGHON  OJHOJMHENHOM
cxeme  moxactaHumu.  ['paduku
UIEKTPUYECKUX  HArpy3oK,  Kak
MIPaBUIIO, (uxcupyrorcs
ONEpPAaTUBHBIM  IIEPCOHAIIOM  H
XpaHATCS Ta caMOM MOJCTaHIVH,
b0, ecIM OHHM  CUHUTBHIBAIOTCS
aBTOMAaTH3HPOBAHHBIMU CHCTEMaMU
ydera, B IEHTPAIbHOI




AIIEKTPOTEXHUYECKOH J1abopaTropuu.
[Ipn 3anonnennn myakTa «OxpaHa
TpyAa ¥ TEXHHKa OEe30MacHOCTH)
HEOOXOIUMO  PYKOBOACTBOBATHCS
UHCTPYKUMSIMM 10  TIOXKapHOM

0e30I1acCHOCTH H
ANIEKTPOOE30MACHOCTH,

XPaHAMIAMHUCS HAa  IOJCTAHIHH.
Nudopmarnms 0 KaTeropusix

MOMEMIEHNH  3aKpBITOA  YacTu
MOJICTAHIIMM HAXOAUTCS TaKKe B

UHCTPYKIUSIX, 60
MePETUCHIBACTCS c
OPEIyIPEANTEIBHBIX TabIHIeK,

HAXOJSAIINXCS HA BCEX JABEPIX.
Nudopmaiust 00 3KOHOMHUYECKUX
HOKa3aTeNsx CTPYKTYPHOTO
MOApa3IeNeHus], B COCTaB KOTOPOTO
BXOJMUT TMOJICTAHIMs, a TaKKe O
CTOMMOCTH INMEKTPHUECKOM
3HEpruu, pacxonyemMoit Ha
COOCTBEHHBIC HYXKIbI MOJCTAHIIHH,
HaXOAUTCS Yy OKOHOMHCTa Iiexa
1100 B pUHAHCOBO-3KOHOMHYECKOM
OTJeNe NPEIIPHATHS.

2. Conepxanue MPaKTHKU
CTYACHTOB,  HAIpaBJIEHHbIX  Ha
JNIEKTPUYECKUE CTAHIUU

2.1 Ucropus CO3/1aHHA
IEKTPOCTAHIMM, €€ poib B
OKOHOMHMKE  CTpaHbl  (pEruoHa,
ropona).

2.2. IlepcnexTuBsl pa3BuUTHA
TeHEPHUPYIOLINX MOIITHOCTEN
AJIEKTPOCTaHIMK Ha Onmxaimme 10
JIeT.

2.3. Onucanue MeTeopOIOrHIeCcKUX
YCIOBUH B paiiOHE PacHOJIOKEHUS
JNIEKTPOCTAHLUM:  JKBUBAJECHTHAs
JIeTHS, 3UMHS, rojoBas
TeMIIepaTypsbl; po3a BETPOB.

2.4. TexHOJOTHYECKHH TpoIece

MOJTyYCHUS ANIEKTPUIECKOM
SHepruM (Temia, KOHJAEHcara) Ha
JNIEKTPOCTAHIIUH: BUJIBI
BBIITYCKaeMOH MIPOAYKIIHH,
TEXHOJOTHYECKUN mporecc

MOJTy4eHHs] TOTO WIIM HWHOTO BHUIa
DHEPTOHOCUTENS, TEXHOIOTUYECKUE
YYaCTKH 3IIEKTPOCTAHIHH, paspes
9IEKTPOCTAHI[HH, TEXHOIOTHIECKOe
pe3epBHPOBAHHE.

2.5. Tlorpeburenu, mosyJaromue
NHUTaHHE OT JJICKTPOCTAHINH: WX
HalMEHOBaHHUE, rpadukn
INMEKTPUICCKIX Harpy3ox 3a
XapakTepHbIe JIETHHE | 3UMHHE
CYTKH, KATETOPHH 110




HaJACXKHOCTHU 3HeKTpOCH36)KeHI/IH,
YAQJIC€HHOCTD OT 3JICKTPOCTAHIIUH.

2.6. I'padux ANEKTPUYECKUX
HArpy30K 3a XapakTepHbIC JIETHHE U
3UMHHE CYTKH CHJIOBBIX
TpaHchopMaTopoB
ANEKTPOCTAHLIUH.

2.7. OCHOBHOE TEXHOJOTHYECKOE
o0opynoBaHue YYacTKOB
ANEKTPOCTAHLIUH: TEXHHUYCCKUE
XapaKTePUCTHKH reHepaTopoB,

TpanchopMaTopoB, BO3OyAHUTENEH,
KOTJI0arperaToB (PeKHMMHbBIC KapThl
KOTJIOB), JIea’paTopoB,
MUTATENbHBIX HacoOCOB,
TypOOreHepaTopoB (mmarpamMMBl
PEKUMOB TypOOTeHEepaToOpoB) U T.1.
2.8. 'naBHas cxema 3JCKTPHUCCKUX
COCIMHEHUH  pachpeNeUTebHbIX,
YCTPOWCTB HamlpsDKeHHeM Bblme 1
KB a5eKTpoCTaHINH.

2.9. ' maBHBIE TETUIOBEIE CXEMBI.

2.10. CoOcTBeHHBIE HYXJIbI
AIIEKTPOCTAHIIUH: cxema
COOCTBEHHBIX HYXJ
ANIEKTPOCTAHIINN; BEIOMOCTh
AJIEKTPONPUEMHUKOB COOCTBEHHBIX
HYX] ; napameTpsl

TpaHCc(HOPMATOPOB  COOCTBEHHBIX

HYXI.
2.11. Cucrema pacnpenencHust

OIIepPaTHBHOTO TOKa, pox
ONEPaTUBHOTO  TOKA, HCTOYHUK,
cxeMa pacmpenencHus,
notpedureny, TEXHUYECKUE

napaMeTpsl  AIEKTPOOOOPYIOBAHU
(aKKyMYJISTOpBI, BBIIPSIMUTEIbHBIC
YCTpOICTBa, 3apsiAHO-TIOA3APSIHBIN
arperat W T.I.), KOMMYTallMOHHBIX
anmnapaToB U IPOBOJHUKOB.

2.12. PacueTHble 3HAYEHHUS TOKOB
omHo(azHoro  u  TpexdaszHoro
KOPOTKOT'O 3aMbIKaHUS Ha
pacnpeenuTenbHbIX  ycTpoiicTBax
ANEKTPOCTAHIIUH c y4eToM
pa3BUTHSL CETEH M TCHEPUPYIOIINX
HCTOYHUKOB Ha cpok 1o 10 ner.
2.13. Peneiinas 3ammra: THUIIBI
YCTPOMCTB  penelHON  3alluTHI,
UCIIOJIb3YeMble Ha 3JIEKTPOCTAHIUH,
ayieMeHTHast 0asa, YCTaBKH, CXeMa
peneHOl  3alUThl  OJHOTO U3
npucoequHeHuit (0 3aJaHuIo
PYKOBOJHTEIIS).

2.14. TInaHbl y4acTKOB




9NMEKTPOCTAHIMK (110 3aJaHUIO
MperoaaBaTes).

2.15. OcsemeHne  TeppUTOPUH
3JIEKTPOCTAHITUH: pabouee u
aBapUifHOE OCBEIICHHC YYAaCTKOB
JNEKTPOCTAHIINY, THIIBI
CBCTWIIHUKOB M JIaMI,  HX
KOJIMYECTBO U MOIIHOCTH, CXEMBI
OCBETHTEIBHOI CeTH, MapKH
OCBETUTENBHBIX IIMTOB W  HX
AIEKTPUYCCKHIE CXEMBL

2.16. DNEeKTPOU3MEPUTEITHHBIC
npubopsl M NpUOOpHL  yuera
JNEKTPOCTAHIINY, MecTa nx
YCTaHOBKH.

2.17. MonHue3anmra TePPUTOPUH
ANEKTPOCTAHIMN: KOHCTPYKTHBHOC
WCIIOJIHEHHE, 30Ha 3aIUTHL

2.18. 3azemiieHHE: KOHCTPYKTHBHOE

HCIIOJTHEHHE, XapaKTepUCTHKA
IpyHTa, I1aH 2.19. DxoHOMHUUECKUe
HOKa3aTeNnn 3IEKTPOCTAHIIN:
CTpPYKTypa JNEKTPOyHIacTKa
3JIEKTPOCTAHIIUH, HITaTHOE
pacmmcanne, TpadUK PEMOHTOB
AJIEKTPOOOOPYIOBaHUS,
KaIbKYIISIIIH.

2.20. Meponpusituss 1O OXpaHe
TpyZa W TeXHHKE OE30MacHOCTH:

OIIaCHBbIC u BPCIHBIC
HPOM3BO/ICTBEHHbIE (bakropsl,
CPEACTBA  3alUTHl  IEPCOHAA,
KaTeropuu MOMEIICHUH 1o
3NIEKTPOOE30MaCHOCTH, MOXKAPHOU U
B3PBIBOOMACHOCTH.

3. Conepxanue HPAKTUKH
CTYACHTOB, HampaBJICHHBIX B

TOPOJICKHE 3IEKTPHICCKHE CETH
3.1. U3y4yeHne UCTOPUM TOPOJICKHX

DJICKTPUYCCKUX ceTeﬁ,
MEPCIICKTUBBI Pa3BUTHUA Topoda U
BHSKTpOXOSﬂﬁCTBa.

3.2. M3yuyeHue mimaHa TOPOJCKOTO
MHKpPOpaliOHa, BHUIOB JKHIbIX U

0OIIECTBEHHBIX 3/1aHUH,
KIMMaTHIECKHX YCIOBHH
MECTHOCTH. Cobupaercs

HH(POPMAIHS TI0 3TAKHOCTH KUJIBIX
3laHUM,  KOJIMYECTBY  KBapTHp,
oOmei IUIOIIAIH, HaJIMYHIO
AJIEKTPUYECKUX IUIUT, KOJIUYECTBY
TUQTOB; HAIWYUIO OOIIECTBEHHBIX
3naHui  (TIpeNnpUsATHS TOPTOBIIH,

YUPEIKICHHS 3PaBOOXPaHEHHS,
0011e00pa3oBaTeIbHbIC LIKOJIBI,
TPEANPUSITUSL OBITOBOTO
o0CITyKUBaHHUS, YUPSIKICHUS

KOMMYHAaJIbHOTO XO3SICTBA U T.1I.).
3.3. Coop unpopmaruu o




cxemax 3IIEKTPOCHAOKEHUS
HanpspkeHreM 10 1 kB u cBpime 1
kB. U3yuenne 1poekTHOH W
UCIIOJHUTEIBHOH  TOKYMEHTalMu.
AHanu3 cxeM IeKTPOCHAOXKEHUS.

H3zyyaroTcs cXeMbl LEHTPaIbHBIX

pacrpenenuTeabHbIX ITyHKTOB
(LIPTD), TpaHCHOPMATOPHBIX
MOJICTAHIIUH,

BBOJJHO-PACTIPEIECIUTENBHBIX
yerpoiicts (BPY), kBapTaipHbIX U
JIOMOBBIX pacnpenenuTeNnbHbIX
CeTeH.

3.4. Coop nHpOpMAIK U U3YUCHHE
MIPUHIIUIIOB JnercTBus u
KOHCTPYKIUH
JNEKTPOOOOPYIOBAHHS:  CHIIOBBIX
TpaHc(hOpMaTOpPOB, BBIKJIIOYATENEH,
pa3beAMHUTENEH,

TpaHc(HOpMaTOpOB TOKa u
HaIPsDKeHHS, OrpaHnyHTeNeH
HepeHaIpsHKEeHM, PEaKTOpOB,

aBTOMAaTHYECKUX  BBIKIIFOYATENeH,
MpeoXpaHuTeNei, pyOmIbHUKOB H
np. ammapatoB g0 1 kB;
npoBoaHukoB PV, sueex KPY n
KCO; BPYVY, ITKHBIX u
KBapTHPHBIX IUTKOB; PY o 1 kB u
Beime 1 kB TII. HMcrounukamu
uH(opMaIK SBISIOTCS IAcIopTa
00opynoBaHHA u MIPOTOKOJIBI
HaJaJK{ U UCTIBITAHUH.

3.5. HzydyeHue KOHCTPYKTHBHOTO
WCIIOJTHEHUSI  pacIpeleNuTeIbHON

CeTH, croco6oB TPOKJIAIKH
Ka0enei, pasMmeneHus u
KOHCTPYKTHBHOTO HCIIOTHEHHS
LIPII, TII, BPY.

3.6. Coop maHHBIX 00 MCTOYHHKAX
MTUTaHUS.

3.7. Nzyuenne cxeM u
000pyIOBaHMs LENeil BTOPUYHOM
KOMMYTaLlUH: yIIpaBJIeHHUS,

W3MEpEeHMs], pEeJIeHON  3aluTHl,
aBTOMAaTHKH, curHaimuzauuu. COop

HHpOPMAIHH 0 rmapameTrpax
cpabaTbIBaHUA YCTpOMCTB
peneHON 3aluThl U aBTOMATHKH.
Nzyuenue HUCTOYHHMKOB
OTIEpPAaTUBHOTO TOKa.

PaccmarpuBaetcs peneitHas 3aiuTa
W aBTOMAaTHKa, PACIOJIOKEHHas Ha
IIPTL.

3.8. Uzyuenue YIUYHOTO
OCBEILCHUS B npenenax
MuKpopaiiona. C6op wuHpOpmMaru
O CXeMaXx U KOHCTPYKTHBHOM
UCIIOJHEHUU  CETH  OCBEILECHHUS,
MCTOYHHKAX CBETA, CBETHIBHUKAX U
OCBETUTENBHBIX OIOpaX, crocobax
00CIy)KUBaHUS CBETWJILHHUKOB,
HOpMax OCBELLIEHHOCTH;
KaTEerOpusX YIIUI




1 JOPOT, HETIPOE3KUX JACTEH.

3.9. UzydeHue  3alIMTHOTO |
pabouero 3azemmenus LIPII, TII,
JKHJIBIX W OOILIECTBEHHBIX 3[JaHHN Ha
TeppuTopun  MuKpopaifona. Coop

HHPOpMAIIH 0 TpYHTE,
3a3eMJITIONMX KOHTYPaX, 3aIlUTe OT
MepeHanpsHKeHnH.

3.10. V3ydenue
aJIMHHUCTPATHBHO-OPTraHN3alHOHHOM
CTPYKTYPBI TOPOACKHUX
JNEKTPUUYECKUX CETeH, OpraHu3anuu
IKCIUTyaTaluu u peMOHTa

ANEKTPOOOOPYNOBAHHS, HPOBEACHHS
HallaJOuHbIX  PaboT, TEXHOJOTHUi
NPOBEJCHUA  PEMOHTHBIX  padoT,
pEBU3MH, OCMOTPOB, HCIBITaHHH;

OpTaHU3aINI OTIEPAaTHBHOTO
00CITy)KUBaHUSI.

3.11. U3yueHwe SKOHOMHUYECKHX
nokasaresein TOPOACKUX

JNEKTPUUYECKUX CETeH B IETIOM WU
ydacTka ceTed M HOJCTaHLIUU
(KaJTbKYIISALHS ce0eCTOUMOCTH,
LITaTHOE pacIlUCaHue, IuIaH-rpaduK
[P (TO wu P), TpymoeMKocTsh
MPOBENEHUS PEMOHTHBIX paboT, mpu

HEO0OXOAUMOCTH - cMera
KamuTaJbHBIX  3aTpaT ®  JAp.).
PaccmarpuBaercst METONKA

ONpeAeNeHNss CTOMMOCTH YCIYT IO
nepenaye EKTPOIHSPTHH.

3.12. U3ydeHue oOpraHuzalUM
TEXHHYECKUX CPEACTB ydeTra W
KOHTPOJISL Pacxoja 3IIEKTPOIHEPTHH,
MEpONPUATUI o
SHEProcOepeKeHHIO.
PaccmarpuBaloTcsi TOYKH yCTaHOBKH
CUCTYMKOB, WX THIBL,  KJIACCHI
TOYHOCTH, BHJIBl Yy4e€Ta, CIOCOOBI
HNOAKIIOUCHUs  (TIpsAMOif,  depe3
U3MEpUTENbHBIE  TpaHC(HOPMATOPEI),
OpraHm3allis  CHATHA  MOKa3aHW
KBapTUPHBIX U JOMOBBIX CUYETYHKOB.

Nzyuatorces MEepONpUATHSA 1o
CHIDKEHHMIO TIOTEPh DIIEKTPOIHEPTHH
u 3HEprocOepekeHUI0 B

OCBCTHUTCIIbHBIX YCTaHOBKaXx.

3.13. UzyyeHwe OXpaHbl TpyIa,
TEXHUKH 0e30MacHOCTH,
MPOTUBOIOXKAPHOH OE30IaCHOCTH Ha
oobekre. COop wunHpopMmanmu 00

OITaCHBIX u BpPEIIHBIX
MIPOU3BOJCTBEHHBIX (dakropax,
3aUTHBIX ~ CPENCTBaX, CIocobax
JIMKBUIAITAN aBapmii, cUCTeMax

MOXapOTyHICHUS U IP.

7 OueHouHbIe CpPeACTBA s NPOBEIEHHS INPOMEKYTOUHOMH aTTecTaluu IIo
[IpencraBneHsl B IpUI0OKeHUH 1.



8 YueOHO-MeTONMYecKoe H HH(PoPpMaNIOHHOe o0ecnieueHue npakTuxku/HUP

a) OcHoBHAas JUTEpPaTypa:

1. TlonmysnoBmy, H. K. MoHTax, Hamagka, 53KCIUTyaTallds W PEMOHT CHCTEM
AIIEKTPOCHAOKEHUST MPOMBIIUICHHBIX TMpennpusaTuii : ydeOHoe mocobue s By3oB / H. K.
[TomyssHoBru. — 9-¢ m3n., crep. — Cankr-IletepOypr : Jlawp, 2025. — 396 c¢. — ISBN
978-5-507-53991-8. — TekcT : aneKTpoHHBIN // JIaHb : AIEKTPOHHO-OMOIHMOTEYHAs] CUCTEMA. —
URL.: https://e.lanbook.com/book/504421 (mata obpamenus: 19.01.2026). — Pexxum gocryma:
JUIsl aBTOPH3. T10JIb30BaTEIIEH.

2. Ilnamanckuii, JI. A. DnekTpooOOpyI0BaHUE TMOACTAHIIMN M OCBETUTEIBHBIC CETH
OPEINPUSATHIA, OpraHU3alMi U yUpexxaeHul : yuebnoe nmocoodue / JI. A. [Tnamanckuii. — Mocksa :
MUCHUC, 2019. — 180 c. — ISBN 978-907067-42-2. — Tekct : snekTpoHHbIH // JlaHp :
9JIEKTPOHHO-OMOMmoreunass cucrema. — URL: https://e.lanbook.com/book/116922 (nara
obpammenus: 19.01.2026). — Pesxxum gocTyma: 11 aBTOPH3. MOJIb30BaTENCH.

3. beicrpunkuii, I.®. TemmorexHuka W JHEPrOCHIOBOE  OOOPYIOBAHHE
MPOMBINUICHHBIX MPEANPUATHi : yueOHuK 11 By30B / . @. beicTpunkuit. — 5-¢ u3f., ucop. u
norm. — Mocksa : M3pmarensctBo IOpaiit, 2026. — 305c.— (Briciiee oOpa3zoBanue). —
ISBN 978-5-534-20803-0. — Tekcr : snekTpoHHbIN // OOpazoBarenbHas muatdopma HOpait
[caiiT]. — URL.: https://urait.ru/bcode/584417 (mara obpamenus: 19.01.2026).

0) lonoJiHUTeILHAS JIUTEpPAaTypa:

1. MupoHosa, A. H. DnexTpoobopyaoBaHUe u ANEKTPOCHAOKECHHE
AJIEKTPOTEXHOJIOTUYECKUX YCTAHOBOK : ydeOHoe mocobue / A.H. Muponoga, F0.M. Muponos. —
2-e u31., nepepad. u mon. — Mocksa : UHOPA-M, 2023. — 470 ¢. — (Briciee obpazoBanue). —
DOI 10.12737/949144. - ISBN 978-5-16-018519-4. - Tekctr : oanektponHbiii. - URL:
https://znanium.com/catalog/product/1996313  (mata o6pamenus: 19.01.2026). — Pexum
JIOCTYTIA: TIO TIOATTHCKE.

2. Spom, B. A. Dnektpudeckue cuctemMsl U cetu. KypcoBoe mpoekTupoBaHue : yaeOHoe
nocobue mius By3oB / B. A. fpom, A. B. Edanos, C. C. fActpedboB. — 2-¢ u3m., crep. —
Cankr-IlerepOypr : Jlawp, 2024. — 172 c¢. — ISBN 978-5-507-50354-4. — TekcT :
AIIEKTPOHHBIH // Jlanb : 3JIEKTPOHHO-OUOINOTEYHAS CUCTEMA. — URL:
https://e.lanbook.com/book/419804 (nara obOpamienus: 19.01.2026). — Pexum poctyma: yis
aBTOPH3. M1OJIb30BATENEH.

3. Inamanckwit, JI. A. DaekTpocHaOKeHHE TOPHOTO IPOM3BOJICTRA : yueOHOe mocooue /
JI. A. ITnamanckuii. — Mocksa : MUCHUC, 2017. — 118 ¢. — ISBN 978-5- 906846-48-8. — Tekcr :
AIEKTPOHHBIN /l Jlanb : AJIIEKTPOHHO-OMOIMOTETHAS cucrema. — URL:
https://e.lanbook.com/book/108121 (mata oGpamenus: 19.01.2026). — Pexum moctyma: amis
aBTOPH3. NIOJIb30BATEIICH.

4. lllepbakos, E. ®. DnekrpocHabkeHHE U AIEKTPONOTPeOICHNE B CEIbCKOM X03HCTBE
: yaeOHoe mocodwme / E. ®. llepbakos, /1. C. Anekcannpos, A. JI. Jlybos. — 2-¢ u3j., crep. —
Canxkr-IlerepOypr : Jlanb, 2020. — 392 c. — ISBN 978-5-8114-3114-4. — TekcT : 31€KTPOHHBIH //
Jlanb : snmekTpoHHO-OMOMHOTeuHas cucrema. — URL: https://e.lanbook.com/book/130498 (nara
obpamenus: 19.01.2026). — Pexxum noctyna: asisi aBTOPH3. MOJIb30BaTENCH.

5. Kopo6os, I'. B. DnexkrpocHabxkenne. KypcoBoe mpoekTupoBanue : yaeoHoe mocooue /
I'. B. Kopo6os, B. B. Kaprasues, H. A. Uepemucunona. — 3-e uzn., ucnp. — Canxr-IlerepOypr :
Jlanb, 2022. — 192 c. — ISBN 978-5-8114-1164-1. — Tekcr : ayekTpoHHBIN // JlaHb :
AJIEKTPOHHO-OMOmoTeynass cuctema. — URL: https://e.lanbook.com/book/211499  (nmara
obpamienus: 19.01.2026). — Pexxum gocTyma: 11 aBTOPH3. MOJIb30BaTEICH.



https://e.lanbook.com/book/504421
https://e.lanbook.com/book/116922
https://urait.ru/bcode/584417
https://znanium.com/catalog/product/1996313
https://e.lanbook.com/book/419804
https://e.lanbook.com/book/108121
https://e.lanbook.com/book/130498
https://e.lanbook.com/book/211499

6. Xoponsckuii, B. S. TeXHHKO-PKOHOMHUYECKHE pacueThl pPaCHpeIeTUTEeIbHBIX
AJICKTPUYECKUX ceTel : yueOHoe mocooue / B.Sl. Xoponbckuii, M.A. Tapanos, /[.B. IletpoB. —
Mocksa : ®OPYM : UH®PA-M, 2022. — 96 c. — (Beicmiee obpazoBanue). - ISBN
978-5-00091-653-7. - Teker : 3JICKTPOHHBIH. - URL:
https://znanium.com/catalog/product/1839652  (mata o6pamienus: 19.01.2026). — Pexum
JOCTyTA: 1O HOJIUCKE.

7. Cubuxkun, 0. JI. DnexTpocHabxeHue NpeAnpUsITUNA TOOBIYH 1 IepepabOTKU HEDTH U
raza : yueOnuk / FO.Jl. Cubukun. — MockBa : DOPYM : UHOPA-M, 2023. — 352 ¢. —
(Bricmee obpazoBanue: bakamaspuart). - ISBN 978-5-00091-715-2. - TekcT : 37M€KTPOHHBIH. -
URL.: https://znanium.com/catalog/product/1893802 (mara ob6pamienus: 19.01.2026). — Pesxum
JIOCTYTIA: TI0 TOATHCKE.

8. KieBnos, A. B. OCHOBBI paliMOHAILHOTO MOTPEOICHUS AIEKTPOIHEPTHH : YieOHOe
nocobue / A. B. Kiieios. — 2-e uzj., ucnp. u gon. — Mocksa : Bonorna : Madpa-Unxenepus,
2020. — 232 c¢. — ISBN 978-5-9729-0406-8. — Tekcr : oanekrtponHwii. — URL:
https://znanium.com/catalog/product/1168510 (mara o6pamenus: 19.01.2026). — Pexum
JOCTYTA: 1O MOJIMUCKE.

9. Beictpunkuii, I'. @. DnekrpocHabxenue. CuinoBbie TpaHC(HOPMATOPHI : yueOHOE
noco6ue ans By3oB / I'. @. beictpunkuii, b. . Kynpun. — 2-e uzz., ucnp. u gon. — Mocksa :
W3natenbecTBO HOpaiir, 2026. — 199¢c. — (Beicmee oOpa3oBaHue). —
ISBN 978-5-534-20496-4. — Texkct : snexkTpoHHbIN // OOpa3zoBatenbHas miardopma FOpait
[caiiT]. — URL.: https://urait.ru/bcode/584419 (mara obpamenus: 19.01.2026).

10. Snyxosuy, I'. M. DnextpocHabxxeHue cenabckoro xossiicrsa: Ilpaktukym / I'. WM.
Anykosuu, U. B. IIporocoBuukuii, A. . 3enenpkeBud. — Mocksa : HULl UH®PA-M, Hos.
sHanue, 2015. — 516 c. (Boicmiee obpa3oBanue: bakanaBpuar). — ISBN 978-5-16-010297-9. —
Tekcr : anextponnsnii. — URL: https://znanium.com/catalog/product/483152 (mata oGpareHus:
19.01.2026). — Pexxum gocTyma: 1Mo Mo ImkiCKe.

11. Omnonesa, I'. H. DnexrpocHadkeHre MPOMBINIIEHHBIX MPEANPUATANH U TOPOIOB :
yuebHoe nocodbue / I''H. OnoneBa. — MockBa : POPYM : UHOPA-M, 2022. — 416 c. —
(Bricmee obpazoBanwue: bakamaspuart). - ISBN 978-5-8199-0769-6. - Tekct : 37eKTpOHHBIH. -
URL: https://znanium.ru/catalog/product/1839660 (mata obpamienus: 19.01.2026). — Pexum
JIOCTYTIA: TIO TIOATTHCKE.

12. AnuvapoBa, T. B. DnektpocHaGxeHue U 3JIEKTPOOOOPYHOBaHHE 3/1aHUN WU
coopyxenuit : yuaeOHuk / T.B. AnuapoBa, M.A. Pamesckas, E.JI. CreOynoBa. — 2-¢ m3j.,
nepepab. u gon. — Mocksa : DOPYM : UHOPA-M, 2024. — 415 c. — (Briciiee oOpa3oBanue:
bakamaBpmar). - ISBN 978-5-00091-500-4. - Tekcr : oamekrponsbii. - URL:
https://znanium.ru/catalog/product/2078400 (marta oOpamenus: 19.01.2026). — Pesxum nocryna:
IO TIOJTITHCKE.

13. I'epacumoB, A. MW. DnekrtpocHaOxeHHE TOPHBIX HpeAnpusTuid. IIpoekTHble
MIPEVIOKEHUST TSI KYPCOBOTO M JUIJIOMHOTO MPOEKTHpOBaHUS : yd4eb. mocobue / A. M.
I'epacumos, C. B. Ky3smun, O. A. KoBanésa. — Kpacnosipck : Cub6. dhenep. yu-1, 2017. —264 c. —
ISBN 978-5-7638-3572-4. - Texkcr : AIIEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/1032127 (mara o6pamenus: 19.01.2026). — Pexum
JIOCTYTIA: TIO TIOJITHCKE.
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B) MeTonnuyeckne yKa3aHus:
1. Meronnyeckue yka3aHus IPUBECHbI B IPUIIOKEHUN 2.

r) [Iporpammuoe o0ecieuenne u UHTepHeT-pecypcehi:
IIporpammHuoe obecnieuenune

Haumenosanue 110 No noroBopa Cpok AeicTBUS TUIEH3UU

MS Office 2007

. No 135 ot 17.09.2007 0OecCpovYHO
Professional

cBOOO/IHO pacIpoCTpaHsIeMoe

7Zip 0 OeCcCpovHO
FAR Manager CBOOOTHO pacr1[180mpaHs[eMoe SeccpouHo
MS Office 2003 Neo 135 ot 17.09.2007 0OeCCpOYHO

Professional

IIpodeccnonanbubie 0a3b JAHHBIX U HHPOPMALMOHHBbIE CIIPABOYHbIE CHCTEMbI

HasBanue kypca CchbllIKa

DnekTpoHHas 6a3a nepuoanueckux mganuit OO0

«BUC» https://eivis.ru/

Hanmonansnas nHGOpMamoHHO-aHATUTHYECKAsI CUCTEMa

— Poccuiickuii nunaexc HaygHoro nuutuposanus (PUHLI) hitps://elibrary.ru/project_risc.asp

DnekTpoHHbIe pecypchl ondmmoreku MI'TY um. I'.1.

https://host.megaprolib.net/MP0109/\Web
Hocosa

dezepanbHOE TOCYAAPCTBEHHOE OFOJKETHOE YUPEKICHHUE
«DenepanbHblii HHCTUTYT MPOMBIIUIEHHON http://www1.fips.ru/
COOCTBEHHOCTI»

9 MartepuajibHO-TeXHHYecKoe obecnieyenne npakruku/HUP

MarepuansHo-Texuuueckoe obOecrieuenne AQO «lopanekrpoceTs T. Maraurtoropcka
MO3BOJISIET B MOJHOM 00BbEME peann30BaTh LIEIHM U 3a/laui y4eOHOW - MpaKTHKa MO MOJYYEHUIO
MEePBUYHBIX TPO(ECCHOHATBHBIX yYMEHMH W HABBIKOB, B TOM 4YHCJIE TEPBUYHBIX yYMEHHH W
HaBBIKOB HAYYHO-HMCCIIEJIOBATEILCKON JIeATENPHOCTH M C(HOPMHUPOBATH COOTBETCTBYIOIINE
KOMIIETEHIIUH.

Aynuropuu A1 CaMOCTOSTENbHONU pabOThl (KOMITBIOTEPHBIE KIACCHI; YUTAIBHBIE 3aJIbI
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MNPUJIOKEHHE 1
(oGs3aTenbHOR)

OueHouyHbIe CpeACTBA IJIsl IPOBeAeHUsI POMEKYTOYHOM ATTECTALUM 0 Y4eOHOoi -
03HAKOMMTEJILHOM NPaKTHKe

[TpomexxyTouHasi arTecTalus Mo y4eOHOU - O3HAKOMHUTEIbHOW MPAKTUKE UMEET LIEJIbI0
OTIPENIeNIUTh CTETEHb JTOCTH)KEHUS 3aIUVIAaHMPOBAHHBIX PE3YJIbTATOB OOYYEHUS U MPOBOIAMUTHCS B
dbopMme 3ayeTa ¢ OLIEHKOM.

3a4yer ¢ OIEHKOW BBICTABIIACTCS OOydYaIOUIEMYCsl 3a MOATOTOBKY M 3alllUTy OTYETa IO
MIPaKTHKE.

[ToaroToBka oT4eTa BBIMOIHSACTCS O0YYAIOIIUMCS CAaMOCTOSTEIBHO TOJ] PYKOBOJCTBOM
npenogasarens. [Ipu Hanmmcanuy oTueTa 00y4arOIIUKCs JOKEH 0Ka3aTh CBOE yMEHUE padoTaTh
C HOPMAaTUBHBIM MAaTEpUaJIOM M JMTEPATYpHbIMU MCTOUYHHKAMM, a TaKXKe BO3MOXKHOCTh
CUCTEMAaTHU3UPOBATh U aHATTU3UPOBATh (DAKTUUYECKUN MaTepHall K CAMOCTOSTEIbHO TBOPUECKHU €T0
OCMBICJIUBATh.

ConepxaHue oOT4YeTa OMNpeAeNseTcsl HMHAMBUAYAJIbHBIM  33JaHUEM, BbIJIAHHBIM
PYKOBOJUTENIEM NIPAKTUKU. B mpoiiecce Hamncanus oTuera 00y4aromuiics 10JKeH pa3o0paThCs B
TEOPETUYECKHUX BOMPOCaX U30PAaHHON TEMBbI, CAMOCTOSTEIBHO MTPOAHATU3UPOBATH TPAKTHUECKUN
Martepual, pa3o0pars 1 000CHOBATH MPAKTHUECKHUE MTPEIOKEHUSI.

Ha nmpoTsikeHuun Bcero nepuojia IpoX0oXACHUS MPAKTHUKU O0yYarOIIUICs TOJDKEH BECTH
JTHEBHHK I10 MPAKTHKE, KOTOPBIH OYIeT ABIATHCA MPUIOKECHUEM K OTYETY.

TpeboBaHusi K CTPYKType M COAEPKAHHUIO OTYETa IO MPOU3BOJICTBEHHOM MPAKTHKE
oInpezesieHbl METOJUYECKUMHU peKkoMeHaauusMu: lIporpamma mpou3BOJICTBEHHOM NPAKTHKU:
METOAMYECKUE YKa3aHus sl cTyaeHToB HampasieHusi 140400.62 «DnektposHepreTuka u
AIIEKTPOTEXHUKa», Mpoduib «NeKTpocHab)keHne» Bcex popm oOyuenus / A. B. Manadees, A.
B. Koukuna, E. A. [Tanoga, I'. I1. Kopauiios. — Marauroropcek: M31-Bo MarHuTOropek. roc. T€XH.
ya-Ta uM. [.11. Hocoga, 2014. — 30 c.

['oTOBBIII OTYET cHaeTcsi Ha NIPOBEPKY INPENOAABATENI0 HE MO31Hee 3-X JHEH [0
OKOHUaHUs NpakTHKU. [IpernosaBaresns, IpoBEpUB OTYET, MOXKET BO3BPATUTH €0 JUIsl JOPA0OTKU
BMECT€ C NHUCbMEHHBIMU 3aMedaHusMH. OOydaroumuiicss TOKEH YCTPaHUTh IOIy4eHHbIE
3aMeuyaHus ¥ MyOJIMYHO 3alUTUTh OTYET.

Buj aTTectanmu no uToraM nNpakTHKHU — 3a4€T € OLEHKOM, KOTOPBIA MPOBOAUTCS B (hopMme
coOeceoBaHuS.

IIpuMepHoe MHANMBHAYAILHOE 3a]aHHEe HA Y4eOHYI0-03HAKOMHTEIbHYIO IPAKTHKY:

Lesb NpoxokaeHUsI NPAKTHKH:

— HW3y4YCHHE BOIIPOCOB NPOW3BOJCTBA, MEpENadd M PacIpeielCHUs] dJIEKTPOIHEPTHH,
O3HAaKOMJICHHE C OCHOBHBIM OOOpYAOBaHHEM TMPEINPUATHS W C OpraHu3anueid paboTHI
KOJUIGKTHBA TMPEANPHUITUS, a TakkKe C SKOHOMHYECKHMMHM II0Ka3aTeNsIMU MPEeINpUsiTHS |
MEPONPUITHUSIM 10 SFHEPTOCOEPEKEHUIO.

3agauM NpaKkTUKH:

— IEpBHYHOE 3HAKOMCTBO C OPTaHU3AallMOHHON CTPYKTYpPOU NPEATIPUSATHS;

— HM3y4YEHHUE B3aUMOCBS3H TEXHOJIOTHYECKOI0 IPOLECCa;

— HU3y4YeHHUE PEeKUMOB pabOThI MPUEMHHUKOB JIEKTPHUUECKON SHEPIHH;

— 3HaKOMCTBO C OpraHu3alueil peMOHTHBIX paboT;

— U3yYeHHE MEpONpUITUH IO OXpaHe Tpyda M TEXHUKE OE€30MacHOCTH, OXpaHe
OKpYKaloIlle Cpeibl;

—  M3YYCHHE TEXHHKO-I)KOHOMHYECKHX MOKa3aTenel 00ObeKTa.

Bonpocel, noasesxkanue u3y4eHuro (IpuMepHoe CoJepKaHue 0TYeTa):
—  CTPYKTYypa, TEXHOJOTUYECKUM MPOIIECC MPEANPUATHS, 1IeXa, yUacTKa UIIU OTACIICHUS,
—  CHCTeMa JJIEKTPOCHAOKEHUS JTAHHOTO OOBEKTA;



—  XapaKTEepPHUCTUKY MOTpeOuTeNeHl 3JeKTPUIECKON S HEPTHH;

—  OCOOEHHOCTH MCIIOJIHEHUS 3JIEKTPOYCTAHOBOK CHCTEMBI 3JIEKTPOCHAOKEHHSI C yUETOM
YCIIOBUH Cpefibl IPOU3BOJCTBEHHBIX IOMEILECHU;

— oOopyznoBaHnue, anmaparypy, BBIYUCIIUTEIIBHYIO TEXHUKY,
KOHTPOJIbHO-U3MEPUTEIbHbIE NPUOOPBl M HMHCTPYMEHTBHI, a TaKXEe MEXaHM3alUK U
aBTOMATHU3ALMIO IIPOU3BOACTBEHHBIX ITPOLIECCOB;

— OpraHmsauus  JKCIUIyaTallud W PEMOHTa  JJIEKTPOYCTAHOBOK  CHUCTEMBI
AJIEKTPOCHAOKEHNS,

— DKOHOMUKA, OpPraHU3aLys U yIIPaBICHUE IPOU3BOICTBOM;

—  MEpOIpPUATHUS 110 3KOHOMUHU M 00ECIIEUCHHUIO KaueCTBa AIEKTPOIHEPIUH;

— co3JaHue M obecrieueHne 6e30MacHbIX U 3JJOPOBBIX YCIOBHUH TpyAa.

ILnanupyembie pe3yJbTAThl HPAKTHKH:

1. H3yuyeHue oxXpaHbl TPyZa, TEXHUKH 0€30MaCHOCTH, IPOTHBOIOXKAPHOU O€30MaCHOCTH
Ha 00BEKTE;

2. V3yuenme  aIMUHHCTPATUBHO-OPTAaHM3AIMOHHOM  CTPYKTYpHl  TPEATPHUSITHSA,
IPOBEICHUS HANAJOYHbIX pabOT, TEXHOJOIMH IPOBEACHHMS PEMOHTHBIX paloT, pPEeBU3UIA,
OCMOTPOB, UCIIBITAHUI; OPTaHU3alUU ONIEPATUBHOTO 0OCITYKUBAHUS.

3. O3HaKOMJIEHHE C TEXHOJOIMUYECKUM MPOLECCOM IPOMBIIUIEHHOTO IPEAIPUATHS;

4. COop wHpOpMaIMM W U3IyYCHHE MPHUHLUUIOB JEHCTBHA W  KOHCTPYKIIMA
3JIEKTPOOOOPYIOBAHHUS.

5. W3yueHue opraHuzaluyd M TEXHUUYECKHUX CPEACTB ydeTa M KOHTPOJS pacxoia
3JIEKTPOIHEPIUU, MEPOIIPUSITUI 1O S3HEProcOepeKEHUIO.

6. CrpykTypu3anus MaTepuaa Jjs MOATOTOBKY K HAIMCAHHUIO OTUYETA.

IToxa3aTenn U KpUTEPHH OLCHUBAHUS:

— Ha OLICHKY «OTJHYHO» (5 0ayuioB) — 00y4aromuiics MPEACTaBISIET OTYET, B KOTOPOM B
MIOJTHOM 00bEME PACKPBITO COJIEpKAHME 331aHUs; TEKCT M3J1araeTcs ocae10BaTeIbHO U JIOTHYHO
C MPUMEHEHUEM aKTyaJIbHbIX HOPMAaTUBHBIX IOKYMEHTOB; B OTYETE JaHAa BCECTOPOHHSIS OLICHKA
NPAaKTUYECKOr0 MaTepuana; HCIOJIb3yeTcd TBOPYECKUH MOAXOJ K PEIICHHIO MPOoOJIeMbl;
c(OpMyJIMpOBaHbl SKOHOMMYECKM OOOCHOBAaHHBIE BBIBOABI U  HpemiokeHus. Otuer
COOTBETCTBYET MPEABABIIEMbIM TPEOOBAHUAM K O)OPMIICHHUIO.

Ha nyOnununoii 3amumre oOydaromuiicss JeMOHCTPUPYET CUCTEMHOCTD U TIIyOUHY 3HAHUM,
MIOJIyYEHHBIX NPU MPOXOKAECHUM MPAKTUKU; CTHJIMCTHYECKH I'PaMOTHO, JIOTUYECKH MPaBUIIBHO
U3JIaraeT OTBETHI Ha BOIPOCHI; JAa€T MCUEPIBIBAIOIIME OTBETHl HA JOMOJHUTENIBHBIE BOIPOCHI
IpernoJiaBaTess; Croco0eH 0000IUTh MaTepuall, caejaaTb COOCTBEHHbIE BHIBO/IbI, BEIPA3UTh CBOE
MHEHHE, IPUBECTH UIUTFOCTPUPYIOLINE PUMEPBI.

— Ha OLIEHKY «xopomo» (4 6amia) — oOydJaroluiics MpeacTaBiIseT OTYEeT, B KOTOPOM
coJiep’KaHue PaCKpBITO JOCTATOYHO MOJHO, MaTepuai U3Jjiaraercsa ¢ IPUMEHEHUEM aKTyaJbHBIX
HOPMAaTUBHBIX JOKYMEHTOB, OCHOBHBIE IOJOXEHHUS XOPOILIO IpPOAHAIN3UPOBAaHbI, MMEIOTCA
BBIBOJIbI U DKOHOMHUYECKH OOOCHOBaHHbIE MpeiokeHHus. OT4eT B OCHOBHOM COOTBETCTBYET
IPEIbABISEMBIM TPEOOBAHUAM K OQPOPMIICHHIO.

Ha ny6nuunoii 3amure oOydaromuiicss JeMOHCTPUPYET JOCTaTOYHYIO MOJHOTY 3HAHUI B
o0BbeMe MPorpaMMbl MIPAKTHKH, TPH HATMYMH JIUIIb HECYIIIECTBEHHBIX HETOUHOCTEH B M3TI0KEHUN
COJIep’)KaHUsl OCHOBHBIX U JIONMOJHUTENIbHBIX OTBETOB; BIIaJieeT HEOOXOOUMOW MJisi OTBETa
TEPMHUHOJIOTHEN; HEIOCTaTOYHO TIOJHO PACKPHIBAET CYIIHOCTh BONPOCA; OTCYTCTBYIOT
WITIOCTPUPYIOILUE IPUMEPBI, 000011at01ee MHEHHE CTY/I€HTa HEAOCTATOYHO YETKO BBIPAXKEHO.

— Ha OLICHKY «yA0BJIETBOPUTEIbHO» (3 6ayna) — o0yJaromuiicst mpeACTaBiIsIeT OTYET, B
KOTOPOM COJEpXKAHUE PACKPBITBI c1a00 M B HENOJHOM OOBEME, BBIBOJbI INPABUJIbHBIC, HO
IPEUIOKEHUs ABISIOTCS HEOOOCHOBAaHHBIMHU. MaTepuasl M3jiaraercss Ha OCHOBE HEIOJIHOTO
NepeYHsl HOPMATHUBHBIX TOKyMEHTOB. MIMetoTcs HapyleHus B 0(pOpMIIEHUN OTYETa.

Ha  nyOmmunoit  3amure oOydaronuiics  IeMOHCTPUPYET HEJOCTATOYHO
[I0CJIEI0BATENNbHBIE 3HAHUS 110 BONPOCaM IMPOrpaMMbl MPAKTUKU; HCIOJIB3YET CHELHMAIbHYIO



TEPMUHOJIOTHIO, HO JONYCKaeT OINMOKM B ONPEACICHUU OCHOBHBIX IIOHSATHH, KOTOpBIC
3aTPYyIHSAETCS] UCIPABUTh CAMOCTOSITENILHO; AEMOHCTPUPYET CIIOCOOHOCTh CAMOCTOATEIBHO, HO
HE IITyOOKO, aHAIM3UPOBATh MAaTEPUaIl, PACKPHIBAET CYIIIHOCTD PeIaeMoi Mpo0IeMbl TOIBKO IPU
HABOJAIIUX BOIPOCAX MPEroaaBaress; OTCYTCTBYIOT HILTIOCTPUPYIOLIUE TPUMEPHI, OTCYTCTBYIOT
BBIBOJIBI.

— Ha OIICHKY «HEeY/I0BJIETBOPUTEIbHO» (2 Oayia) — 00yJaroImuiics MpeICTaBIsSeT OTYET,
B KOTOPOM COJIEp)KaHHE DPACKPBITHI c1a00 M B HEMOJHOM 00bEeMe, BHIBOABI U IPEIIOKECHUS
ABIIIOTCS HEOOOCHOBAaHHBIMU. Marepuan H3Jaraercs Ha OCHOBE HEIOJIHOTO MepeyHs
HOPMAaTUBHBIX JOKYMEHTOB. MIMeroTcs HapyieHus B opopmiieHHH otyera. OTYeT ¢ 3aMeYaHusIMU
npenojaBaTesisi BO3BpallaeTcss oOydarolmeMmycss Ha A0paboTKy, M YCJIOBHO [OITYCKaeTcs [0
MyOJTUYHOM 3aIIUTHI.

Ha myOnmunoit 3amuTe oOydaromuiicss IeMOHCTPUPYET pparMeHTapHbIe 3HAHUS B paMKaX
IpOTpaMMbl MPAKTHKH, HE BIAJEeT MUHUMAIbHO HEOOXOTUMON TEPMHHOJIOTHEH; IOMyCKaeT
rpyOble JIOTHYECKHE OIIMOKM, OTBEYas Ha BOMPOCHI MpEIojaBareis, KOTOpPhIE HE MOMKET
UCTIPAaBUTh CAMOCTOSTEIBHO.

— Ha OILICHKY «HeY/JA0BJIeTBOPUTENbHO» (1 6amt) — o0yyaroniuiics npeacTaBiseT OTYET, B
KOTOPOM O4Y€Hb cJa00 pacCMOTPEHBI MPAKTHYECKUE BOMPOCHI 3aJaHMsl, TPUMEHSIOTCS CTapble
HOPMATUBHBIE JTOKYMEHTBI W OTYETHOCTh. OTYET BBIMOJHEH C HAPYUICHUSIMH OCHOBHBIX
TpeOoBaHuil Kk odopmieHuto. OT4eT C 3aMeyaHUSIMU [IpEenojaBaTesss BO3BpallaeTCs
oOyuJaroiemycs Ha J0paboTKY, U HE I0MyCKaeTCs 10 MyOIUYHOMN 3alUThI.



MNPUJIIOKEHUE 2

(oGs3aTenbHOR)
MeToanuyeckne YyKa3aHusl ISl TPOXOKIAEHUS Y4eOHOl - O3HAKOMMTEJIbHOM
NMPaKTHKHU
1. 3apgayu yuyeOHOIi - 03HAKOMUTEIbHOM MPAKTHKH
YueOHast — O3HAKOMHTENbHAs TPAKTHKA CTYACHTOB SIBISETCS BaKHEHIIEH 4YacThiO

HOJArOTOBKH BBICOKOKBATM(DPULIUPOBAHHBIX CIELMAIMCTOB M MPOBOAUTCSA HA MPOMBIIIICHHBIX U
AIIEKTPOIHEPTETUUECKUX TPEINPUATUSAX, OCHAIIECHHBIX COBPEMEHHBIM OO0OpYIOBaHHEM U
UCTIBITATEIbHBIMU TPUOOPAMHU.

OcHoOBHas 1eNb Y4eOHOH — O3HAKOMHUTENIBHOW MPAKTHUKH — MOJATOTOBKA K H3YYEHHIO
JUCLHUIUIMH TPOQECCHOHAIBHOIO IMKJIAa HA OCHOBAaHMM INIyOOKOW MpPOpabOTKHM MaTepHuaia Io
UCCIIEIyeMOMY OOBEKTY, Ha KOTOPOM CTYACHTHI HPOXOIAT IMPAKTHKY, a TaKXKe OBIIAJCHUE
IIPOU3BOJCTBEHHBIMU HaBBIKAMH U NIEPEIOBBIMH METOIAMU TPYAA.

Baxkneiias 3a1a4a NpakTUKU 3aKJIIOYAETCSl B COOPE MCXOIHBIX JTAaHHBIX U MaTepUasoB,
HOJYYEHHBIX B pe3yJbTaTe U3yuyeHHsI OOBEKTOB, HA KOTOPbIE ObLIIM HAIIPABICHBI CTYICHTHI.

Ha npaktuke B TNpOU3BOJICTBEHHBIX YCIOBHUAX KOHKPETHOTO MPEANPUATUS WU
YUPEXKIEHUS

CTYACHT M3y4aeT U MOIydaeT HH(POPMAIHIO CIIETYIOIINE OCHOBHBIE BOTIPOCHI:

—  CTPYKTYpY, TEXHOJIOTHYECKHUH IIPOLECC IPEANIPUATHS, LieXa, y4aCTKa WX OTIEIICHUS;

—  CHUCTEeMY 3JIEKTPOCHA0XKEHUS TaHHOT'0 OOBEKTA;

—  XapakTEepHUCTUKY NOTPEOUTENEH IIEKTPUUECKOMN SHEPTUH;

—  OCOOCHHOCTH MCIIOJTHEHHS 3JICKTPOYCTAHOBOK CHCTEMBI 3JICKTPOCHA0KEHUS C YIETOM
YCIIOBUH Cpefibl IPOU3BOJCTBEHHBIX TIOMEIIECHUI;

— obopynoBaHue, anmnaparypy, BBIYHCIIUTEIBHYIO TEXHUKY,
KOHTPOJIbHO-U3MEpPUTENbHbIE MPUOOPHI M HMHCTPYMEHTBHI, a TaKKe MEXaHU3alul |
AaBTOMATU3AINIO IPOU3BOACTBEHHBIX MTPOLIECCOB;

— OpraHM3alMI0  JKCIUIyaTallUdk U PEMOHTa  DJIEKTPOYCTAHOBOK  CHUCTEMBI
AIIEKTPOCHAOKEHHUS;

— DKOHOMHUKY, OPraHU3alIMIO U yIIpaBJIeHHE TPOU3BOJICTBOM;

—  MEpONpHUSTHS 10 SKOHOMHUH U 00ECTIEYEHNIO KaueCTBa AJIEKTPOIHEPTUH;

— co3JaHue U obecrieueHne 6e30MacHbIX U 3/J0POBBIX YCIOBUIH Tpyaa.

2. Opranu3ainus 1 pyKoBOJACTBO Y4eOHOIi-03HAKOMHUTEJIbHOI
NMPAKTHKOH

2.1. Opranu3anMoOHHbIe MEPONPUSITHS] B YHUBEpPCUTETE

CpokH TpOXOXKJIeHHsS Yy4eOHON-03HAKOMHUTEIbHOM TPaKTHKH JUIsI COOTBETCTBYIOIIEH
dbopMbI 00yueHUsl CTYIEHTOB yKa3aHbl B MPOrpaMMax MpPAaKTHK, KOMUM KOTOPBIX B CBOOOJHOM
JIOCTYTIE PACIOIOXKEHbI Ha oOpa3oBareabHOM noptaie PI'BOY BO «MI'TY» - Ims.magtu.ru.

Hanpasnenue cTyneHTOB Ha NpPaKTHKYy M paclpelelieHHe HMX Mo 0a3aM NpaKTHKH
ocyIIecTBIIsIeTCs Kadeapoil 31eKTPOCHAOKEHHSI POMBIIUIEHHBIX TPEANPUATUN U YTBEp)KIaeTCs
IIPUKA30M peKTopa YHUBepcuteTa. B mpukase ykasbplBaeTcsi: HHCTUTYT, Kypc, rpyInma, Gpamumnus,
UMs1, OTYECTBO CTYIEHTOB, HAIPABIIIEMbIX HA KOHKPETHOE MPEINPUATUE; CPOKU MPOXOKICHUS
npakTUku; GamMuins, uMs1, 0TYECTBO, JOJDKHOCTh PYKOBOJIUTEINEH POU3BOICTBEHHON IPAKTUKON
0T BbICIIEro y4yeOHoro 3aBeaeHus. CocraBisercss rpaguK NMPOBEICHUS SKCKYPCHH, KOTOPBIN
YTBEPKIAETCS C aIMUHHUCTPALMEH OPraHU3aliy, Ha KOTOPOI OPraHU3yeTCs MPAKTUKA.

[lepen HawyamoM NpakTUKH Kadeapoil NPOBOAMTCS OpraHU3ALMOHHOE COOpaHue
CTYJEHTOB, Ha KOTOPOM COO0IIIaeTCs:

— LeJb U 33J1a4M IPAKTUKH;

—  CPOKH IIPOXO0KJICHHUS IIPAKTUKH;

—  MOpAa0K o(OopMIICHUS Ha MPAKTHUKY,

— IporpaMma IpaKkTHKHY;

— COACpKaHME MHIUBUIYaAJIbHBIX 33/laHUN;



— TpeOoBaHMsI K BEJICHUIO THEBHUKA U COCTABIICHHUIO OTYETA;

— 1paBa U 00S3aHHOCTH CTY/IE€HTA-IPAKTHKAHTa

— TOPSAJOK MPOBEACHUS MPAKTUKU CTYACHTOB YHUBEPCUTETA,

— TOPSAJOK MOABEACHUS UTOTOB MPAKTUKH.

Kadenpa snexrpocHabkeHUs: IPOMBIIUICHHBIX MPEIIPUITHIA OCYIIECTBIISET
y4e0HO-METOINYECKOE PYKOBOACTBO MPAKTHKOM, 00eCreurBasi BHITOJIHEHHUE TIPOTPAMMBI
MPAKTUKU U BBICOKOE KaueCTBO €€ MPOBEICHUSI.

2.2. JIokymMeHTbI, He00X0AuMBbIe JJIs1 0(POPMJIEHHUS HA Y4eOHYI0-03HAKOMHUTEJIbHYI0

NMPaKTUHKY
[Ipu HanpaBieHUH HA MPOU3BOACTBEHHYIO IPAKTUKY CTYJIEHT JIOJKEH UMETh MpH cede:

—  CTYICHYECKHI OWIIET;

— IacmopT;

— HampaBJIeHHE Ha MPAKTHUKY;

— TIporpammy MpoU3BOJICTBEHHOM MPaKTUKH;

— JIMYHYIO KapTOUKY MO TeXHHKE 06€30MacHOCTH;

—  UHAMBHUIYyaJIbHOE 33/1aHHE HA MPAKTUKY, BbIJaBaEMOE PYKOBOJUTENEM MPAKTUKHU OT
KadeIpsl AIeKTPOCHAOKEHHSI POMBIIINICHHBIX MPEANPUATUH,

—  JTHEBHHK IIPAKTUKH.

2.3. [opsaaok nNpoxo:kaeHusi y4eOH0ii-03HAKOMUTEIbHON MPAKTHKHU

VY4eOHass-03HAKOMHUTEINIbHAS PAKTHKA MPOBOJANUTCS B COOTBETCTBUU C MTPOrPaAMMOH 110
KaJleHAapHOMY rpaduKy, KOTOPBIH T0JDKEH MpeyCMaTpUBATh:

— odopmiieHHe Ha MMPAKTUKY B OTIEIIC TEXHHYECKOTO 00yIeHHUS (OTIE MOATOTOBKHI
KaJIpOB, OTJIENI MOATOTOBKH M€PCOHANA, OT/IEN KaJPOB) MPEeANPHUATHS (LieXa), YUPExKACHUS;

— TOJIy4eHHs MPOoITycKa Ha MpeAnpusiTue (Wi BKIAAbINA B CTY/I€HYECKUN OUIeT);

— H3y4YeHHUE MPaBUJI TEXHUKU O€30MaCHOCTH;

— BBINIOJHCHUEC MHANBUAYAJIbHBIX SaI[aHI/Iﬁ 110 yqe6HOfI-03HaKOMHTGHBHOfI IMPAKTHUKE,

— odopmIIeHHE OTYETA;

- O(bOpMJ'IeHI/Ie OKOHYAaHUS MPAKTUKH B OTACIIC TEXHUYCCKOT'O O6y‘ICHI/I$I MMpEATIpUATUA
(exa);

— clady 3aueTa Io MpaKTHKe.

2.4. IIpaBa 1 00513aHHOCTH CTYJAEHTA-NPAKTUKAHTA

CryneHT 00s3aH MOAYMHATBCA MPOMYCKHOMY pPEXUMY U IpaBUIaM BHYTPEHHETO
TPYIOBOTO PACHOPSAIKA IPEAIPHUATHS, OPTaHU3ALNH WU YUPEXKICHHUSL.

B Teuenue Bcero cpoka MpakTHKHU CTYJEHTHI 00s13aHbI BECTH THEBHUK, BKJIIOYasi B HETO
nH(pOpMalKIO, TOJYYEHHYIO B MPOLIecce MPOXO0KACHUS MTPAKTHKH, a TAK)Ke B pe3yJbTare Oecen,
JIEKLIUH, DKCKYPCUH U T.1.

Ilepen Ha4aIOM MPAKTUKU CTYAEHT JOJIKEH:

— npuOBITH BOBpeMs Ha o0I1iee OpraHu3aI[iOHHOE COOpaHue, TPOBOJIUMOE
3aBeyronmM kadeapoit DIIII, oTBETCTBEHHBIM 32 OpraHU3alUIo MpakTUK Ha Kadeape D111, a
TaKk)Ke pyKOBOJIUTEISIMU NMPAKTUKU OT Kadeapsl DIIII-

— YTOYHHUTH MECTO U BPEMS IIPOXOXKACHUS IIPAKTUKH;

— MOJYYUTh MHIUBHUYAIIBHOE 3a/I1aHMUE;

—  MOJYYUTh NIOJ POCHUCH IPOrPaMMy ITPAKTHKH;

— TONy4YuTh Ha Kadeape HampaBiIeHUE HAa IPAKTHKY.

IIpudbIB Ha MeCTO MPAKTHKH HEO0X0AUMO:

— OTMETUTh HaIPaBJICHHME HA NPAKTUKY B OTAENE TEXHUYECKOro oOyueHus: 1ubo B
OTJeNe KaJipoB;

— IOJYYHUTH IIPOIYCK Ha IPEANPUATHE U HAIIPABJICHUE B L[€X WM OpraHU3alHIO;



— oOparuTrbcs K Ha3HAYCHHOMY PYKOBOJUTENIO TMPAKTUKA OT TPEIIPUSITHS,
03HAKOMHUTH €ro C MPOrpaMMON NPAKTHKU M WHIAMBUAYAIbHBIM 33/JlaHHEM, YTOUHUTH 3aJaHHe
MPUMEHUTEIBHO K JAHHOMY NPEINPUATUIO (LIEXY, OTAEICHHUIO, YYaCTKY);

—  BBIICHHUTD MOPSIIOK MOJIB30BAaHUSI TEXHUYECKOW JOKYMEHTaIUeH;

— B Ha3HA4YeHHOE BpeMs MPOUTU MHCTPYKTaX Mo Th W NpUCTYNUTh K BHIIOJHEHHUIO
3aJaHusl.

[Tocne odopmieHnss Ha MecTe MPOXOXKICHHUS MPAKTUKU CTYICHT 00s3aH COOOLIUTH 00
3TOM PYKOBOJUTENIO MpakTuku ot Kadeapsl DI, a Takxke coobuute @O Ha3HAYEHHOTO HA
MPEIIPUATHH PYKOBOIUTEIS, €T0 TOJDKHOCTh U KOHTAKTHBINA pabounii TenedoH.

B nepuon npoxokaeHus NPAKTHKH CTYAEHT 00513aH:

—  IOJIHOCTBIO BBIIOJIHATH 3aJjaHusl, IPEAYCMOTPEHHBIE IIPOIPaMMON ITPAKTUKU;

— TOMYMHATHCS NEHCTBYIOIIMM Ha MPEANPUATHN IIPaBUIaM BHYTPEHHETO PacoOpsAIKa;

— M3Y4YUTh U CTPOro coOilI0/aTh MpaBUJIa OXPaHbl TPYAa, TEXHUKU OE30IaCHOCTU U
IIPOU3BOJICTBEHHON CaHUTApUU;

— BECTHM [JHEBHUK, B KOTOPBIH €KEIHEBHO BIHUCHIBATH BBIIOJIHEHHYIO paboTy,
XapaKTEPUCTUKU H3YYEHHBIX YCTPOMCTB, KOHCTPYKLHMH, TEXHOJOTMYECKUX IPOLECCOB,
3aMMChIBaTh OOBSICHEHUS PyKOBOJUTENS IPAKTUKYU U T.I1.

— MapajuleJbHO C BEJACHUEM JHEBHHMKA COOMPATh U OOPMIISITh MaTE€PH bl [yl OTUETA;

— [ocewmarb KOHCYJIbTallUW Yy pyKoBoauTens mnpakTuku oT kadenpsr DIl u
OTUUTBIBATHCSA 10 X0y NIPOXO0KIEHUS IIPAKTUKY U BBIIIOJHEHUS MHIMBUYaJIbHOTO 3a/1aHuUs;

— CTaBWUTb B U3BECTHOCTh PYKOBOJMTEIIEH IIPAKTUKH OT IIPEANPUATHS YHUBEPCUTETA
000 BceX HapyLICHUAX NOPSAAKA IPOXO0KIACHUS IPAKTUKY.

Ilepen okoHUYaHMeEM NPAKTUKH CTYIEHT 00sI3aH:

— BO3BpAaTHTh MO NPUHAAJIEKHOCTH BCE IOJYUYEHHbIE paHee MaTepuaibl, MpHOOpHI,
JOKYMEHTALUIO U T.1.;

— TPeIoCTaBUTH 3a 2-3 JIHSA 0 OKOHYAHMS CPOKA MPAKTHUKU PYKOBOJUTENIO MPAKTUKU
OT MPEANPUATHS OTUYET U MOJYYUTh OT HETO XapaKTEPUCTUKY U OLIEHKY O MpoeTIaHHON padoTe;

— 3aBEpPUTHb JHEBHUK, OTYET, XAPAKTCPUCTUKY, HAIIPABICHUE HA IPAKTUKY IOAIMUCIMHU
PYKOBOJUTENS U TIEYaTAMU IPEaNpUITHsI/1IeXa.

ITo okOHYaHMM NPAKTHKH HEOOXOAUMO:

— caarb Ha kadenpy OIIIT otueT no npakTrke, THEBHUK, HAPABICHUE HAa IPAKTHUKY;

— B JIECATHUIHEBHBIN CPOK IOCIIE HaYaJIa CIEAYIOLIEro CEMECTpa 3alUTUTh OTYET IIEpe]
KOMHcCCHel, Ha3HauaeMol 3aBeAyIOIINUM Kadeapoi.

CryneHT, He BBINOJHUBIIMN IpPOrpamMMmy IMPAKTHKH, CaMOBOJIBHO COKPATHUBIIMN CPOK
NPaKTUKHU, TOJTYYUBIIMNA OTPULIATENBHBIA OT3BIB O pabOTe, HAMPABIISIETCS HA IPAKTUKY IIOBTOPHO
B [IEPUOJI CTYACHUYECKUX KAaHUKYJ WIH, B OTAEJIBHBIX CIIy4asiX, OTYUCIIAETCS U3 YHUBEPCUTETA.

2.5. IIpaBa 1 0013aHHOCTH PYKOBOJMTE/IS NIPAKTHKH OT YHUBEPCUTETA

OTBeTCTBEHHBIH 32 MPAKTUKY U PYKOBOJAUTEINb MPAKTUKN UMEET MPaABO:

— YCTaHaBJMBAThH CBS3b C PYKOBOAMTEISIMU TMPAKTUKU OT OPTaHU3AINH, TIPEATIPHSITHSA,
YUPEKACHUS M COBMECTHO C HIMH COCTABIIATH paOd0UyIO IIPOTPaMMY MPOBECHHS MTPAKTUKH;

— paspalaTbIBaTh TEMATUKY HHIUBUAYATbHBIX 3a/1aHU;

— TNPUHMMATh YYacCTHE B PacIpe/IeIeHUH CTYJCHTOB 10 paboYuM MecTaM MU
nepeMelleH st UX 1o BUaM pador;

—  BBUICHHUTH HAIMYHE MECT 10 0a3aM MPaKTHUKH;

— OKa3blBaThb METOAMYECKYIO TIOMOIIb CTYJCHTaM IpU  BBIIOJIHEHUU HMHU
WH/IMBUYAJIbHBIX 331aHUH U cOOpe MaTepHajIoB K BBITYCKHOW KBaTH(PHUKAIIMOHHOHN padoTe;

—  OLCHMBATB PE3YJIbTAThl BHIIIOJHEHUS CTYACHTAMH IIPOrpaMMBbl IPAKTHKH.

OTBETCTBEHHBIN 3a MPAKTUKY 10 Kadeape o0s3aH:



—  OCYIIECTBISITH KOHTPOJIb COOIOICHHS CPOKOB MPAKTUKH U €€ COACPKAHMUS;

— 0oQOopMUTH NPUKA3 U COTIACOBAThH €TI0 C CEKTOPOM MTPOU3BOJICTBEHHON MPAKTHKU;

— Ha OpPraHU3alMOHHBIX COOPAHUSAX OCBETUTH CIEAYIOIIUE BOIPOCHI: 1IEJIU U 3a7auu
MPAKTUKU; COJIEp>KaHue MPOTrpaMMbl IPAKTUKU; paclpeie]ieHe BpEMEHH, KalleHAapHbIi rpadux
U pabouune MecTa CTyJeHTOB; Ha3HAUCHUE JTHCBHHUKA U MOPSIOK €r0 BEJACHUS; IIpaBa U
00513aHHOCTH CTY/I€HTa- IPAKTUKAHTA; MOPsA0K mpoxoxaeHus nacrpykraxa no OT u Th;
MOPSIOK TIPOBEACHUS Ca9M OTUYETA 10 MPAKTHKH; J1aTa MPUOBITHS HA MPAKTUKY H MECTO cOopa;
MOPSATIOK CJIEI0BAaHUS K MECTY MTPAKTUKU; OPSAIOK MOJIy4eHUsI HEOOX0JUMO JOKYMEHTALNH U €€
nepedeHb (KOMUs MpUKa3a, yI0CTOBEPEHHE, MMPOIYCK);

—  OCYILIECTBISITh B IEPUOJI IPAKTUKU 00II[ee METOAUYECKOE PYKOBOJICTBO;

— TPEeIOCTaBUTH CBOAHBIN, YTBEPKICHHBINA Ha 3aceIaHUU KaeIpbl OTYET B CEKTOP
MPOU3BOACTBEHHOM NMPAKTUKU YMY.

PykoBoanTe/b NIPAKTHKHU 00513aH:

— 710 Hayaja NpakTUKH 03HAKOMUTLCS C €€ IPOrpaMMOoii;

— 0(OpPMHUTH CTYICHTOB Ha NPEANPUATHHM C HPUKA30M 3a OJUH MECSI jo Hadajia
HPaKTUKU;

— TMPUHATH y4YacTHE B TOA00OpE PYKOBOAWUTENICH TPAKTHUKH OT NPEANPUATHS U
CTPYKTYPHBIX IOAPA3IACIICHUI;

— corjacoBaTh [I€PEYEHb U CPOKH ITPOBEACHUS JIEKLIUH U SKCKYPCHIA;

— opranuszoBarb uHCTpykTax no OT wu Tb, mpaBunam BHYTPEHHEro TpPYAOBOIO
pacropsaka;

—  pacnpenenuThb CTYACHTOB Ha pabo4ne MecTa COIJIacHO IPOrpaMMe MPAKTHKHY;

— YTOYHWUThb WHJIUBUJIYyalbHbIE 3aJaHUS W CHUCTEMAaTHMYECKU OKa3blBaTh CTYACHTaM
METOJIMYECKYIO ITOMOIIb B BBINOJIHEHUH 3a/1aHUS;

— KOHTPOJIMPOBATh BBIMOJIHEHUE MPEINPUATHUSAMH 0053aTENIbCTB, BBITEKAOMUX U3
tunoBoro jgoropopa u IlonoxeHust 0 NpPOBENEHUU MPAKTUKU CTYACHTOB YHUBEPCHUTETA,
CBOEBPEMEHHO MH(OPMUPOBATh CEKTOpP MPOM3BOJICTBEHHON MPAKTUKU YHUBEpCUTETa O (pakTax
HapyIICHUs 3TUX 00s3aTENbCTB;

— KOHTpPOJIMPOBATh KAaueCTBO MPOXOXKJICHHSI MPAKTUKH (ONPOC CTYAEHTOB Ha pabouMx
MecTax, MpoBepKa JTHEBHUKOB);

2.6. IIpaBa 1 00513aHHOCTH PYKOBOJMTEJISI IPAKTHKHU OT NPeANPUATHS

PykoBonuTens npakTUky B Liexe (OTAEICHUH, 1a00paTOpUH U T.IT), OCYIIECTBIISIFOIINMA
HEINOCPENCTBEHHOE PYKOBOJICTBO NMPAKTUKOM:

— OpraHM3yeT W MPOBOJUT MPAKTUKY CTYJACHTOB B KOHTAKTE C pyKOBOJUTEIEM
MIPAKTUKHU OT BhITyCKaroIlel Kadeapbl yHUBEPCUTETAa B COOTBETCTBUU C MPOTrPAMMOM MPAKTHKHU;

CO3/1aCT HEOOXOAMMBIEC YCIOBHUS JJISl MOJNyYEHHs CTYACHTAMH B HEPUOJ MPOXOXKACHUS
MPAKTUKK 3HAHUHM 10 CIEeUUaIbHOCTH B OO0JIACTH TEXHOJOTUHM, SKOHOMHUUM U OpraHu3alluy,
IUTAHUPOBAHMS U YNPABJICHUS NIPOU3BOJCTBOM, HCIIOJIB3YEMOI0 TEXHOJOTMYECKOIO U JAPYroro
000py/I0BaHUs, CUCTEMbI 3JIEKTPOCHA0KEHUSI, KOHCTPYKTUBHOIO HCIOJIHEHHsI €€ 3JIEMEHTOB,
OpraHM3alMi JKCIUIyaTallud U PEMOHTAa JJIEKTPOYCTAaHOBOK, OXPaHbl TpyAa, JKOHOMHUU MU
MOBBILICHHS KAYe€CTBA AJIEKTPOIHEPTUHU U T.11.;

— KOHTPOJUpPYET COOJIIOJICHHE CTYAEHTOM KaJIEHAApHOTO IIJJaHa TPOXOXKIACHUS
IIPAKTHKH, COIVIACOBAHHOIO C YHUBEPCUTETOM;

— TpeNocTaBisieT  MPAaKTUKaHTaM  BO3MOXKHOCTh  IOJb30BaThCsl  UMEIOLIEHCS
JUTEPATYPOU, TEXHUYECKOH, MPOEKTHON U APYTOM JOKYMEHTAIUEH;

— mnpoBoauT oOs3aTenbHble HHCTpYKTaku 1o OT u Th: BBoaHBINM 1 HAa paboyeM MecTe ¢
oopmIIeHHEM YCTaHOBJIEHHON NOKYMEHTAIlMM, B HEOOXOAMMBIX CIy4asx MPOBOAUT OoOydeHHE
CTYAEHTOB-IIPAKTUKAHTOB 0€30MaCHBIM METO/1aM pabOThI;

— obecreuyrnBaeT ¥ KOHTPOJIUPYET COOJNIIOJICHHE CTYIEHTAMU- MPAKTUKAHTAMH TPaBUII
BHYTPEHHETO paclopsKa, yCTAHOBJIIEHHBIX HA JaHHOM NPEANPUSATUY;



—  MOJKET HaJOXUTh B Cllydae HEOOXOAUMOCTH B3bICKAHUS HA CTYJCHTOB-TIPAKTUKAHTOB,
HApYIIAOIIMX TpaBUjia BHYTPEHHETO TPYIOBOTO pacmopsaka © coodmars 00 S5ToM B
YHUBEPCUTET;

— HeceT IOJIHYI0 OTBETCTBEHHOCTh 3a HECUAaCTHbIE CIIy4aH CO CTYACHTAMH,
MPOXOIAIIMMHU [TPOU3BOJICTBEHHYIO MTPAKTUKY B IaHHOM IIeXe/0TIeIeHUN/T1abopaTopui;

— KOHTPOJIUPYET BEJCHUE THEBHUKOB, TOATOTOBKY OTUYETOB CTYACHTOB- MIPAKTUKAHTOB
U COCTaBJISIET HAa HUX XapaKTEPUCTUKH, COACp KAIUE JaHHBbICE O BBIIOJIHEHUH MPOrPaMMBbl
MPAKTUKU U UHIUBUYalbHBIX 33JaHU, 00 OTHOILIEHUU CTYACHTOB K paboTe.

3. Conep:kanue y4eOHON-03HAKOMHUTEIbHON MPAKTHKH

3.1. Copepxanue NPaKTHKHU CTY/ICHTOB, HANIPABJICHHBIX HA MOACTAHIMHU

CryaeHTbl, NpoOXoAsilIMe NPAKTHKY HA MOACTAHUUAX  NPOMBIILIEHHBIX
NpeanpusiTHA U TOPOJACKHUX ceTell, JOKHbI U3YyUYUTh CJIeAyIolue BONpPOCHI:

1. MUcropus u cTpyKTypa MOACTAHIIUU.

2. Cxema BHEIIHHX OJJIGKTPHYECKUX CETEH, pOJb TOACTAaHIMH B  CXEME
3EKTPOCHAOKEHUS/IHEPTEeTUUECKOM cucTeMeE.

3. TlepcriekTuBBI pa3BUTHS MOACTAHIIMH U BHEITHUX CETEH, a TAK)KE POCTa HArpy30K Ha
onmxaitmue 10 ner.

4. XapakTepuCTHKa KIMMAaTHYECKOH 30HBI, B KOTOPOM pacrHojOKeHa MOJCTaHIIMS:
CpenHsisi TOAO0Basi, 3UMHSS M JIETHAS TEMIEpaTypbl, CKOPOCTb BETpPa, I'OJOBOE KOJIHUYECTBO
OCAaJIKOB.

5. TlorpeOurenu, momydyaronye MUTaHWEe OT MOJCTAHIIMK: UX HaUMEHOBaHUE, rpadpuxu
AIIEKTPUYECKUX HArpy30K 3a XapaKTEepHbIC JIETHUE U 3UMHHUE CYTKH, KATETOPUH 10 HAJEKHOCTH
3IEKTPOCHAOKEHUS, YAAIEHHOCTh OT CTAHIIUU.

6. I'paduk >MeKTPUIECKUX HATPY30K 32 XapaKTepHBIC JICTHHE U 3UMHHE CYTKU CHIIOBBIX
TpaHc(hOpMaTOPOB MOACTAHIIHH.

7. T'maBHas cxeMma DOJIEKTPUYECKUX COCAMHEHUN pacHpeleInuTeNbHBIX YCTPONCTB
MOJICTAHIINY HaNpsbKeHneM Boile 1 kB.

8. PacuerHble 3HaYEHHUS TOKOB OAHO(GA3HOTO U TPeX(PazHOTO KOPOTKOTO 3aMBIKaHUS Ha
pacnpeenuTeNbHbIX YCTPOUCTBAX IMOACTAHIMM C YYETOM DPa3BUTHUS CETE€ M T€HEPHUPYIOIIHUX
HMCTOYHHMKOB Ha Cpok J10 10 ser.

9. TexHuyeckue mapameTpbl OCHOBHOTO 3JIEKTPOOOOPYAOBAHUS MMOICTAHIIMU: CHIIOBBIE
(aBTO)TpaHC(hOpPMATOPHI, KOMMYTAIIMOHHBIE AllTIapaThl, K3MEPUTEIbHBIC TPaHCPOPMATOPHI TOKA U
HaIpsOKEHUs, pa3beIMHUTEIN OTPAaHUYUTENN NepeHanpshkeHus/paspaaauky, sueliku KPY/KCO.

10. Cucrema pacripenenieHusi ONepaTHBHOTO TOKA: POJI ONEPATHBHOTO TOKA, MUCTOYHHK,
cXeMa paclpelelieHus, MOTpeOUTeNH, TEXHUYECKHe TMapaMeTpbl 3JIEKTPOOOOpYyIOBaHUS
(aKKyMyJISTOpBI, BBIIPSIMUTENbHBIE YCTPOWCTBA, 3apsIHO-MOJ3ApsAHBIN arperar M T.A.),
KOMMYTAI[MOHHBIX aIlliapaToB U MPOBOAHUKOB.

11. CobcTBeHHBIE HYXIbl MOJACTAHIMU: TapaMeTpbl TpaHC(HOPMATOPOB COOCTBEHHBIX
HYXJ,  BEIOMOCTb  JJIGKTPOIIPUEMHUKOB  COOCTBEHHBIX  HYXJ, CXeMa  NUTaHUA
AIIEKTPONPUEMHUKOB COOCTBEHHBIX HYX/I ITOICTAaHIUH.

12. Peneiinast 3amMra: THUIOBl YCTPOWCTB peJIEHHON 3alllUThl, HCIOJb3yeMble Ha
MOJICTAHIINH, dJIEMEHTHas 0a3a, yCTaBKH, CXeMa PEJICHHON 3aIUThl OJTHOTO W3 MPUCOSTUHEHUHN
(10 3a1aHUI0 PYKOBOJAUTEIS).

13. IlmaHel OTKPBITOTO W 3aKPBITOTO PACIPENEIUTENBHOTO YCTPOWCTBA, KOMIIOHOBKA
3aKpBITONM YaCTH MOJICTAHIUH.

14. MonHue3amuTa TEPPUTOPUM TMOJCTAHIIMU: KOHCTPYKTHBHOE HCIOJHEHHUE, 30Ha
3aILUTHL.

15. 3azemiieHne: KOHCTPYKTHMBHOE HCIIOJIHEHHE, XapaKTepUCTHKa TpyHTa, IUIaH CETU
3a3€MJICHUS.

16. Ocgernienne TeppUTOPUH TIOJICTAHIIUN: paboUuee U aBapUHOE OCBEIIEHUE OTKPHITOM 1
3aKpbITOM 4YacTH, THUMbl CBETWJIBHUKOB W JIaMIl, MX KOJMYECTBO M MOIIHOCTb, CXEMBI
OCBETUTEIBHOMN CETH, MAPKH OCBETUTEIIbHBIX IIUTOB U UX JEKTPUUECKUE CXEMBI.



17. DxoHOMUYECKHE IOKA3aTeNN CTPYKTYPHOTO IOAPA3JEIECHUs, B COCTaB KOTOPOTO
BXOJAUT  MOACTAHIMS:  INTATHOE  PACHUCAHME  AJIEKTPOCHYyXkObl, Trpaduk  pPEeMOHTOB
AJIEKTPOOOOPYI0BaHMS, CMETA KAIMTAJIbHBIX 3aTpaT Ha COOPYKEHHE MOACTaHIUU.

18. Yuer pacxona 3IEKTPUUYECKONH SHEPrHM: pacXoi 3JIEKTPUYECKOHM SHEepruu Ha
COOCTBEHHBIE HYK/Ibl, TOUKM KOMMEPUECKOIO U TEXHUUYECKOTO yuyeTa 3JIEKTPUUYECKOW SHEpruu,
CTOMMOCTb JIEKTPHUUECKON 3HEPTUH, TUIIbI HJIEKTPUYECKUX CUYETUYMKOB U AIEKTPOU3MEPUTEIIBHBIX
npuOOpPOB, TUIIEI TPAHC(HOPMATOPOB TOKA M HANPSHKEHUS, UX KIACC TOYHOCTH.

19. Oxpana Tpyaa M TexHUKa O€30MAaCHOCTH: KaTeropud MOMELIEHUH IO
AJIEKTPOOE30M1aCHOCTH, MOKAPHOI U B3pbIBOONIACHOCTH, ONIACHBIE Y BPEHbIE IIPOM3BOCTBEHHbIE
(baxTOopbl, CPENICTBA 3ALUTHI [IEPCOHAIA.

JlaHHBIE O EPCIIEKTUBHON CXEME JIEKTPUUYECKUX CETEH, a TAKXKE O IJIIaHUPYEMOM POCTE
Harpy30K MO>KHO HalTH B MPOEKTHOH JOKyMEHTAlMH. TaM ke OOBIYHO MPHUBOASTCS pacuyeTHBIE
3HAUYEHUSI TOKOB KOPOTKOI'O 3aMbIKaHUs, C YYETOM pa3BUTUS CETed U TEHEPUPYIOLIUX
HCTOYHUKOB.

Nudopmanio 0 MOTpeOUTENAX MOACTAHIIMM MOXXKHO HAWTH Ha NPUHIMIHAIBLHOU
OJIHOJIMHEHHOW CXeMe TOJCTAaHIMH. ['papuKu dJICKTPHUYCCKHX HArpy30K, KakK IPaBUIIO,
(buKCUpYIOTCS ONEPATUBHBIM MEPCOHATIOM M XPAHATCS Ma caMOil MOJCTaHINH, JTUOO0, €Clii OHH
CUUTBIBAKOTCS AaBTOMATU3UPOBAHHBIMA CHCTEMAMM YYETa, B LIEHTPAJIBHON AJIEKTPOTEXHUYECKON
71a00paTOPHUH.

[TapameTppl KOMMYTALIMOHHBIX allapaToB, U3MEPUTEIBHBIX TpaHC(HOPMATOPOB TOKA U
HaNpsDKEeHUs 0(QOPMIISIOTCS B BUJIE TIEPEUHS 3JIEKTpooOopyaoBaHus, popmMa KOTOPOro IpuBeieHa
B Tabn. 3.1. Mudopmamnus, HeoOXoawmasi UIsl 3arOJHCHHS JAHHOW TaOMUIel, Oepercs u3
MACIOPTOB AJIEKTPOOOOPYIOBAHUS, HHCTPYKIIHI, C OTHOJIMHEHHON CXeMbI TIOJICTAHIUH.

Tab6muna 3.1
IlepeueHb OCHOBHOTO 3J1€KTPOOOOPYI0BAHUS OJICTAHIINH

Dunep

Tun

MapkupoBka

33.BOIL'I/I3FOTOBI/ITCJIB

HomunansHO€ HanpsikeHue,
kB

HomunansHBIN TOK, A

Tok TepMUYECKON CTOMKOCTH,
KA

Bpewms nporekanus Toka tep-
MHYECKOM CTOMKOCTH, C

ToOK 2JIeKTpOAMHAMAYECKON
CTOMKOCTHU. KA

Tok oTkiroueHUs (1151 BbI-
KJIIoUarenen), KA

Bropuusnslii TOK, A
(st m3meputenbHbIx_TT)

Knacc rounocTu (114 usmepu-
TEJIbHBIX TpaHC()OPMATOPOB)

Knumatuueckoe UCIIOIHEHNE

Kareropus pasmenienus

Tun npuBoaa (1U1sl BRIKJIIOYA-
TeJed U pa3sbeINHUTENEH)

[Tpu 3anonHenun nmynkTta «OxpaHa Tpy/ia ¥ TEXHUKA O€30IMaCHOCTH» HEOOXOAMMO
PYKOBOJCTBOBATHCS MHCTPYKIUSIMH IO MOKAPHOU OE30MaCHOCTH | JIEKTPOOE30MaCHOCTH,



XpaHAIMUMUCS Ha noAcTaHu. MHpopManus o KaTeropusx NOMEIIEHUH 3aKpbITOi yacTu
HOJCTAHLUHU HAXOAUTCS TAK)KE B MHCTPYKIMSX, JINOO MEPENUCHIBAETCS ¢ IPEAYIPEIUTEIbHbBIX
Ta0JINYEK, HAXOAAIMXCSI HAa BCEX JIBEPSIX.

HNudopmanns 06 3KOHOMUYECKUX ITOKA3aTeNAX CTPYKTYPHOTO MOApa3AeIeHUs], B COCTAB
KOTOPOI'0 BXOAUT IOJCTaHLUs, & TAKKE O CTOUMOCTH IEKTPUYECKOU SHEPIUH, paCX01yeMOU Ha
COOCTBEHHBIE HYX/IbI [TO/ICTAHIIMU, HAXOJUTCS Y SKOHOMHUCTA 1ieXa J100 B
(MHAHCOBO-2KOHOMHUYECKOM OT/AEJIE MPEIIPUSATHS.

3.2. ConpepxaHue NPAKTHKH CTYJ€HTOB, HANPABJIEHHBIX Ha JJIEKTPUYECKHE
CTaHIMH

1. Wcropus co3nanus 3JI€KTPOCTAHIINM, €€ POJIb B 9KOHOMHUKE CTPaHbI (pEruoHa,
ropoja).

2. llepcnieKTUBBI pa3BUTHS TI'EHEPUPYIOMIUX  MOIIHOCTEH JIIEKTPOCTAHIIMHM  Ha
ommxkaiimue 10 jer.

3. Omnwmcanue METEOPOJIOTHYECKUX YCIOBHIA B PAiOHE PACIIOIOKECHHS dJICKTPOCTAHIUH:
SKBUBAJICHTHAs JICTHSA, 3UMHSIS, TOJ0OBasi TEMIIEPATyphl; p03a BETPOB.

4. TexHOJOTUYECKHH TPOLECC TMOJYyYeHUsS DJIEKTPUUECKOW dSHEeprum  (Teruia,
KOHJICHCATa) Ha AJIEKTPOCTAHIIMU: BUJIbI BBITyCKAEMON MPOAYKIIMH, TEXHOJIOTUYECKUN TPOIECC
MOJIYYSHHS TOTO WJIM MHOTO BUJA YIHEPTOHOCUTEIS, TEXHOJIOTMUECKNE YIACTKHU AJIEKTPOCTAHIINH,
paspe3 IEKTPOCTAHIINHU, TEXHOJIOTHYECKOE pe3ePBUPOBAHUE.

5. IlorpeOutenu, monay4yarwlue MUTAHUE OT JJIEKTPOCTAHIMU: HUX HAUMEHOBAHUE,
rpaduKu ANIEKTPUYECKUX HArpy30K 32 XapaKTepHbIE JIETHHE M 3UMHHUE CYTKH, KATErOpPUU IO
HAJISKHOCTH JIEKTPOCHAOKEHMUSI, YAAICHHOCTD OT 3JIEKTPOCTAHIIUH.

6. I'padux smekTpruUecKrX HArpy30K 3a XapaKTepHbIE IETHUE U 3UMHHUE CYTKH CUIIOBBIX
TpaHc(hOpMaTOPOB AIEKTPOCTAHIIUH.

7. OCHOBHOE  TEXHOJIOTHYECKOE€  OOOpYyJOBaHHE  YYacTKOB  DJEKTPOCTAHIUU:
TEXHUYECKUE XapaKTEPUCTUKU T€HEPATOPOB, TPaHC(HOPMATOPOB, BO3OYAUTENEH, KOTI0ArPEraToB
(peXMMHBIE KapThl KOTJIOB), J€a’paToOpoB, MHTATEIbHBIX HACOCOB, TypOOTreHepaTopoB
(ImarpaMMBbl peXKMMOB TypOOT€HEpaTOpPOB) U T. 1.

8. I'maBHas cxeMa »SJEKTPUUECKUX COEIWHEHUH paclpelenuTeNbHbIX, YCTPOMCTB
HanpspKeHUeM Bhilie 1 kB anekTpocTanuuu.

9. I'naBHBIE TEIJIOBBIC CXEMEL.

10. CoOcTBEHHBIC HYX/IBI SJICKTPOCTAHITUH: CXeMa COOCTBEHHBIX HYK AJICKTPOCTAHIIHH,
BEJIOMOCTbH JIEKTPOIIPUEMHHUKOB COOCTBEHHBIX HYXK/ (Tabu. 3.2); mapameTpsl TpaHCHOPMATOPOB
COOCTBEHHBIX HYX]I.

11. Cucrema pacnpeneneHus OrnepaTuBHOTO TOKa, POJI OTIEPATUBHOTO TOKA, UCTOYHHK,
CXeMa pacrpeiesieHus], MOTPEOUTENN, TEXHUYECKUE TTapaMeTPhl JIEKTPOOOOPYT0BAHUS
(aKKyMYJISTOPBI, BRIPSMUTEIBHBIEC YCTPOUCTBA, 3apsIHO-TIOA3aPsIAHbIN arperaT u T.1.),
KOMMYTAITMOHHBIX aIlllapaToB U MPOBOJHUKOB.



Tabnuua 3.2
[TepeyeHb OCHOBHOTO 3JICKTPOOOOPYIOBAHUS MICKTPOCTAHIINN
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12. PacyeTHble 3HAYCHUS TOKOB OJTHO(A3HOTO U TpeX(a3HOro KOPOTKOTO 3aMbIKaHUS HA
pacrpeaeuTeNbHBIX YCTPOMCTBAX SJIEKTPOCTAHIIUHU C YUETOM PA3BUTHUS CETEH U T€HEPUPYIOLTUX
HMCTOYHUKOB Ha cpok 110 10 ser.

13. Penefinast 3ammTa: THUOBI YCTPOWCTB pEIICHHOW 3alllUTHl, HWCIOJb3yeMble Ha
JNEKTPOCTAHIIMM, OJJIEMEHTHas 0a3a, YCTaBKM, CXeMa pelelHON 3aluThl OJHOTO U3
MIPUCOCTUHEHHH (I10 3aJJaHUI0 PYKOBOJIMUTEIIA).

14. T1naHpl y4aCTKOB JEKTPOCTAHIIUY (I10 33JaHHIO PETOIABATENS).

15. OcBeuienne TeppUTOPUU BJIEKTPOCTAHIMM: padodyee M aBapHilHOE OCBEILICHHE
YYaCTKOB 3J€KTPOCTAHIINM, THUIbI CBETUIBHUKOB M JIAMII, X KOJWYECTBO U MOLIHOCTb, CXEMBbI
OCBETUTEIHHOM CETH, MAPKH OCBETUTEIbHBIX IIUTOB U X JIEKTPUIECKUE CXEMBI.

16. DnexkTpousmMepuTeIbHbIE MPUOOPHI U MPUOOPHI yUeTa JJIEKTPOCTAHIIUU, MECTa UX
YCTaHOBKH.

17. MonHue3amuTa TeppUTOPUH IIIEKTPOCTAHIIMU: KOHCTPYKTUBHOE UCIOTHEHHUE, 30HA
3aIHTHI.

18. 3a3zemiieHHe: KOHCTPYKTHMBHOE HCIIOJIHEHHE, XapaKTepUCTHKa TPyHTa, IUIaH CETU
3a3eMJICHUS.

19. DxoHOMHUYECKHE TOKa3aTeNu JIEKTPOCTAHIUU: CTPYKTypa dSIEKTpOydacTKa
AJIEKTPOCTAHIIMM, INTAaTHOE  paclmucaHue, TrpapuK PEMOHTOB  DJIEKTPOOOOPYIOBAHUS,
KaJIbKYJISILIUH.

20. MepormpusiTust M0 OXpaHe TpyJda W TEXHHUKE OC30IACHOCTH: OMACHBIE W BPEIHBIC
MPOU3BOJICTBEHHBIE (PAKTOPBI, CpPEACTBA 3alIUTHI TEPCOHANA, KATETOPUU TOMEIICHUH IO
AEKTPOOE30MACHOCTH, TIOKAPHOUN M B3PHIBOOIIACHOCTH.

34. ConpepxkaHue TIPAKTHKH CTYAE€HTOB, HANPABJEHHbIX B TOPOACKHE
JJIeKTpPUYeCKHUe CeTH

1. HW3ydeHwe HCTOPUU TOPOACKHUX DJICKTPHUECKUX CETeH, MEepPCIEKTUBBI Pa3BHTHS
ropojia ¥ 3JIEKTPOX03siCTBa.

2. V3ydeHwue miaHa ropoJCKOro MUKpOpaioHa, BUIOB JKUJIBIX U OOIIECTBEHHBIX 31aHUM,
KIIMMaTHYeCKHUX YCIOBUN MecTHOCTH. CobupaeTcst nH(pOpMAaIKs MO 3TaAXKHOCTHU JKUJIBIX 3/IaHUH,
KOJIMYECTBY KBapTHUp, OOIIeH IUIONIaAn, HATUYUIO AJIEKTPUYECKUX IUIUT, KOJUYECTBY JTU(TOB;
HAIMYUIO OOIIECTBEHHBIX 3MaHUN (MPEANPUSTHS TOPTOBIHU, YUPEKICHHUS 3APaBOOXPAHCHUS,
0011e00pa3oBaTeIbHBIC  IIKOJBI, TMPEANPHUATHS OBITOBOTO  OOCITY)KMBAHUS, YUPEKICHUS
KOMMYHAJIbHOT'O XO3HCTBA U T.1.).

3. Coop undopmaruu o cxemax 3IeKTpocHAOKEeHHS HanpsikeHueM 110 1 kB u cBoimmie 1



KB. M3yuyeHne npoeKTHOM U UCTIOTHUTEIBHON JOKYMEHTAIIUN. AHAITU3 CXEM 3JIEKTPOCHAOKCHHMS.

M3yyarorcss ~ cXeMbl ~ IEHTpPaIbHBIX  pacmpeaenutenbHbix  nmyHKTOB  (LIPII),
TpaHCcPOPMATOPHBIX MMOACTAHINH, BBOIHO-PACTIPEICIIUTENBHBIX YCTpoiicTB (BPY), kBapTambHbIX
Y IOMOBBIX PaCIpEIEIUTEIbHbBIX CETEH.

4. COop wuHpOpMaLIMKM ¥ H3YYCHHE NPUHIUIOB JCUCTBUS M  KOHCTPYKLUH
3NEKTPOOOOPYIOBAaHUS:  CHJIOBBIX  TpaHC(OPMATOPOB, BBIKJIIOYATENEH, pa3belIUHUTENCH,
TpaHc(OpPMATOPOB TOKA W HANPSHKCHUS, OTPAHUYMTENCH NepeHaNnpsDKeHUs, pPeakTOpOB,
ABTOMATUYECKUX BBIKJIIOYATENCH, MpeJoXpaHuTenei, pyOuIbHUKOB U ap. annapatoB 10 1 kB;
npoBoaHUkoB PV, sueek KPY u KCO; BPVY, staxkubix ¥ KBapTUpHBIX IUTKOB; PY 10 1 kB u
Boiie 1 kB TII. Mcrounukamu nHopmanuu SBIASIOTCSA HMacnopTa 000pyA0BaHUS U MPOTOKOJIbBI
HaJIaJIKU U UCIIBITAHU.

5. H3yueHue KOHCTPYKTUBHOTO HCIOJHEHHSI PACHpPEIeIUTEIbHOU CeTH, CIOCO00B
NPOKJIAIKU Kabemne, pa3Merienus 1 KoHcTpyktuBHoro ucnondenus LIPIT, TII, BPY.

6. COop pnaHHBIX 00 MCTOYHHMKAX TNHUTAHUS. BBINOTHSETCS B COOTBETCTBUU C
nozpaszzesnom 3.1.

7. W3yuenuwe cxeMm u OOOpYyIOBaHUS LieTIeH BTOPUYHOW KOMMYTAIMH: YIPABJICHHS,
U3MEpPEHUs], PENICHHON 3allMThI, aBTOMATUKH, cUTHaIH3auu. Coop nHGOpMaIy o mapamerpax
cpa0aThiBaHMS YCTPOMCTB peleHON 3alMThl M aBTOMATHUKU. l3yueHue WCTOYHHMKOB
ornepaTUBHOro Toka. PaccmarpuBaercsi peneiliHas 3aliuTa M aBTOMAaTHKa, PACIONOXKEHHAs Ha
L[PIL.

8. M3yueHuwe yJIMYHOTO OCBEINCHHUS B IMpejesiax MukpopainoHa. COoop mHPpoOpMaIuu o
CXeMax U KOHCTPYKTUBHOM HMCIIOJIHEHMM CE€THU OCBEIICHMS, HCTOYHUKAX CBETA, CBETUJIIbHUKAX U
OCBETUTEJILHBIX OIOpax, CHOC00ax OOCIYKMBaHUSA CBETUIBLHUKOB, HOpMax OCBELICHHOCTH;
KaTeropusiX yJIHIl U IOPOT, HEMPOE3KUX YACTEH.

9. WMzyuenwme 3amuTtHOrO M padouero 3azemiueHus LIPII, TII, sxunbsix 1 0OMIECTBEHHBIX
3/IaHUI Ha TeppuUTOpHM MUKpopaioHa. COop uH(poOpMaIMK O TPYHTE, 3a3€MIISIOLINX KOHTYypax,
3a0IUTe OT NEPEHANPSKEHU .

10. Uzyuenue aJIMMHHMCTPaTUBHO-OPraHU3allMOHHON CTPYKTYpBI TOpPOJICKHUX
AIIEKTPUYECKUX CETeH, OpraHu3alMM »SKCIUTyaTallkd W PEMOHTa 3JIeKTpooOOopyr10oBaHuS,
IPOBEIEHUS HANAJOYHbIX pPabOT, TEXHOJOIMH IPOBEICHHMS PEMOHTHBIX pPa0OT, PEBH3HIA,
OCMOTPOB, UCTIBITAHUI; OPTaHU3allMH ONIEPATUBHOIO OOCITY>KUBAHHUS.

11. M3yueHne >KOHOMHUYECKUX IMOKa3aTeNel TOpOJCKUX AIIEKTPUUYECKHX CeTel B LeJIOM
WIM y4yacTKa ceTedl M NOoJACTaHIUH (KaJdbKylsalus ceO0ecTOMMOCTH, IITaTHOE pacluCaHue,
wian-rpapux  IIIIP (TO wu P), TpymoemMkocTs TMpOBENEHUS PEMOHTHBIX paboT, NpHU
HEO0OXOIMMOCTH - CMeTa KalUTalIbHBIX 3aTpat U Jp.). PaccMaTpuBaeTcs MeToMKa ONpeaesIeHus
CTOMMOCTH YCIIYT IO Iepeaaye 3JIEeKTPOIHEPTUH.

12. 3yueHne oOpraHu3alii ¥ TEXHUYECKHX CPEICTB ydeTa W KOHTPOJIA pacxoja
AIIEKTPOIHEPTUH, MEPOIIPUSATHI 110 SHEPrOCOESPEIKEHUIO.

PaccmaTpuBaroTCs TOYKM YCTAHOBKM CUETYMKOB, MX THIbI, KJIacChl TOYHOCTH, BHJIbI
yueTa, CrocoObl HOJKII0UeHUs (TIPSMOH, Yepe3 N3MEpUTENIbHbIE TPaHC(POPMATOPHI), OpraHU3AIHS
CHSITHUS MOKa3aHUM KBApTUPHBIX U JOMOBBIX CUETYMKOB. M3ydaroTcst MEpONIPHUATHS 10 CHUKEHHIO
MOTEPb IEKTPOIHEPTUU U IHEPrOCOEPEIKEHHUIO B OCBETUTEIIBHBIX YCTAHOBKAX.

13. W3yueHne oxXpaHbl TPy/ia, TEXHUKH 0€30MMacHOCTH, TPOTHBOIIOXKAPHOW O€301acHOCTH
Ha oObekre. COop uHpOpManuum 00 OMacHBIX M BPEAHBIX MPOU3BOJICTBEHHBIX (haKTopax,
3alUTHBIX CPEACTBAX, CIIOCO0AX JTUKBUIAIIUHN aBapuil, CUCTEMaX MOXKapOTYIICHUS U Ap.

4. TpedoBanust K opopmiIeHHI0 7 CO/ICPKAHUIO oryera 1no
Y4eOHOI1-03HAKOMHUTEIbHOM NPaKTHKe

4.1. TpeGoBanus Kk opopMJIEHHIO OTUETA

Otuer 1O y4eOHOI-03HAKOMUTEIBHOM NpPaKTUKE O(OpMIIAETCS B BHUAE PYKOIHCH,
OTpa)karolllel Bce MyHKTHI 3aJaHusl Ha MpakTuky. Colep:kaHue OTYET TOJDKHO JEMOHCTPUPOBATh
3HAKOMCTBO CTYJ€HTa C 00BEKTOM, YMEHUE HEO0OXOIUMYI0 HH(POPMAIIHIO, CHCTEMATU3UPOBATh
e€ W TIPEACTaBUTh B TEKCTOBOW, TaOJMYHOHM, Tpaduyeckoil uin wHOM Gdopme, BIajcHUE



HE00X0IMMOW TEPMHHOJIOTUEH U MOHATUAMH, IPUEMIIEMbIH YPOBEHB SI3bIKOBOI I'PaMOTHOCTH H
BJIAJICHNE CTHJIEM TEXHUYECKOTO U3JI0KCHHUS.

Ortuer B 0011EM CiTydae, TOJDKEH COIAEepPIKaTh

— TEKCTOBYIO 4acCTb;

—  WUIOCTpALMH

— rpaduyeckuii MaTepuai.

TexcToBas yacTh OTUETa JOJKHA BKJIIOYATh B YKa3aHHOM 110OCIE10BaTEIbHOCTH
CJIEIYIOIINE JIEMEHTBI: TUTYJBHBIM JIUCT; COAECPKAHUE; OCHOBHASI YACTh; IIPUIIOKEHHE.

K rpadpuueckomy marepuaiy cieayeT OTHOCUTh YEPTEKH, ICKU3bI, CXEMBI.

1. TurynbHBIN THCT.

TUTynBHBIN JIUCT SIBIIAETCS IEPBOI cTpaHuULei oTueTa u oopmirsercs no Gpopme,
IPUBENEHHON B npuioxenuu [11.

2. CopepxaHnue.

CopepxaHue JOIKHO OTPAXKATh [IEPEUEHb CTPYKTYPHBIX 3JIEMEHTOB OTYETA C YKa3aHUEM
HOMEPOB CTPaHMUL, C KOTOPBIX HAUWHAETCS UX MECTO PACIIOIOKEHUE B TEKCTE, B TOM YUCIIE:
pazzensl, MoApasieibl, MyHKThI (€CIIM OHU UMEIOT HAUMEHOBAHUE); puiiokeHus. CioBo
«Copep:xkaHuey 3aluCbIBAeTCs B BUJE 3ar0JI0BKa, CAMMETPUYHO TEKCTY, C IPOMUCHON OYKBBI.

3. OcHOBHas 4acTb.

ConepxaHue OCHOBHOM uacTM OT4YeTa JIOJDKHO COOTBETCTBOBATH 3a/JaHUI0 U
TpeOOBaHUSAM, U3JI0)KEHHBIM B METOJMYECKUX YKA3aHUSAX MO BBINOIHEHHIO 0TYeTa. OCHOBHYIO
4acTh CJIEAYeT AEIUTh Ha pa3feibl, HOApa3iesbl, MyHKThl. Kaxaplil 31eMeHT OCHOBHON 4acTu
JIOJDKEH TIPE/ICTABIATH COOON 3aKOHUEHHBIN B CMBICJIOBOM OTHOIICHUH (PparMeHT OTUETA.

OdopmiteHne TeKCTa OTYETa BBINOJIHAIOT B COOTBETCTBUU C TPEOOBaHUSMH HOPMATUBHBIX
JOKYyMeHTOB. CTpaHMIIbI TEKCTA, BKJIIOYAs WILIOCTPALUU U TaOJIHUIIbI, JOJKHBI COOTBETCTBOBATh
dopmary A4 (210297 mm).

TekcT noyKeH ObITh BHIIIOJIHEH C OJHOM CTOPOHBI JUCTa Oenoi Oymaru ¢ IpUMeHEHUEM
neyaTallux U rpadpudeckux ycrpoicts OBM ¢ cobnoaeHreM Cleayonmx pa3MepoB moeit:
neBoe — 20 mm, npaBoe — 10 mm, BepxHee- 20 MM, HIkHee — 20 mm. [Ipu HabGope Tekcra B
Microsoft Word ciexyer npuaepxuBathCs CIEAYIOIMINX TPeOOBaHUI: OCHOBHOU IpudT Times
New Roman, pasmep mipudra 12-14 nT, UBET - 4epHbIH, ad3aHBIM OTCTYNn 12,5 MM, Mex
CTPOYHBIN HHTEpBaAJI — MOJIYTOPHBIN. Pa3zpemaercs HCoab30BaTh KOMIIBIOTEPHBIE BOZMOKHOCTH
aKIEHTHPOBAHUS BHUMAHHS Ha OTIPE/IIIEHHBIX TEPMUHA, IPUMEHSIS IPHU(THI pa3HON TAPHUTYPHI.

Texct oTdera cieayeT ASTUTh Ha pas/ielibl, MOApa3Aeibl, MyHKTHI, IPH HEOOXOAUMOCTH,
MOTYT OBITH pa3fiesieHbl Ha MOANYHKTHL. Kakablii pa3gen TekcTa peKOMEHAYETCs HauyuHaTh C
HOBOHM cTpaHulbl. Paznensl oTdyera JOMKHBI HMMETh MHOPSAIKOBBIE HOMEpa, 0003HAUYEeHHBIE
apabckuMu mudpamMud W 3amucaHHble ¢ ab3amHOro otcryna. [loapaszgenbl JOMKHBI UMETh
HYMEpaLUIO B Ipejenax Kaxaoro paszieina, MyHKTbl — B Ipeenax MoJpas/elna, MOAMNYHKTH - B
npenenax myHkra. Ecnu paznen wim noapasien COCTOUT, COOTBETCTBEHHO, U3 OJIHOTO Moipa3ferna
WIN TYHKTA, TO 3TOT MOJpa3/esl WM MyHKT HyMepoBaTh He cieayeT. Toduka B KOHIIE HOMEpOB
pa3ziesioB, MyHKTOB MOJAMYHKTOB HE cTaBUTCA. Eciy 3aroloBOK COCTOUT U3 ABYX MPEAJIOKEHUH,
UX pa3JesaioT TOUKOM.

Ipumep-

1 3AI'OJIOBOK IIEPBOI'O PA3/[EJIA (Homep u 3a2o10680Kk nepgoeo pazoena)

2 34I'OJIOBOK BTOPOI'O PA3/]EJIA (Homep u 3a201080K 8mopo2o pazoena)

2.1 Iooszazonosok (Homep u 3a201080k nepsoco nodpasoena-emopoco pasoena)

2121 Hymepayus noonynkmos emopozo

2.1.2.2 NYHKMA Nepeoco
noopasoena 6mopozo

pazoena 0OKymMeHma

PaSI[eJ'II)I, noapasaciibl JOJDKHBI MMETH 3aroJIOBKH. HYHKTBI M MOAIMYHKTBI 3aroJIOBKOB



MOTyT HE HMETbh. 3arojIOBKM [JOJDKHBI YETKO M KpPaTKO OTpaXkaThb COJAEp)KAHHUE pa3felioB,
NOJpPa3/IesIoB, IYHKTOB. 3aroJIOBKM pa3fesioB, MOAPA3JeIOB U IMYHKTOB ClIEJyeT HauuHaTh C
ab3amHoOro OTCTyIA, ¢ MPONUCHONH OyKBBI, 0€3 TOUKM B KOHIE, HE HOJUepkuBas. B Hauame
3aroJI0BKa MOMEIAI0T HOMEP COOTBETCTBYIOLIETO pa3jiea, oapaszena, Jinoo nyHkra. [lepeHocsl
CJIIOB B 3arojIOBKax HE€ JOIyCKaroTcsa. Eciu 3arojoBOK COCTOUT M3 JABYX MNPEMJIOKEHUH, HX
pas3aessoT TOUKoW. PaccTosiHue MKy 3aroJJOBKOM U TEKCTOM JI0JIKHO OBITh PABHO YIBOCHHOMY
MEXCTPOUYHOMY pPAacCTOSHUIO, MEXAY 3arojlOBKaMu pasfella U IojApasjella — OJHOMY
MEXCTPOUYHOMY PACCTOSTHUIO.

4. Iloctpoenue Tabnui.

Tabnuibl IPUMEHSIOT s Jy4Ileld HarJIAJHOCTH U yA00CTBa CpaBHEHUs ITOKa3aTelneil.

Tabnuua momemiaercss B TEKCTE Cpas3y JK€ 3a MEPBBIM YIIOMHHAHWEM O HEH WiM Ha
cienyrouiel crpanuue. Tabuuiel, 3a HCKIIIOUEHUEM ITPUBEIEHHBIX B IPUI0KEHUHU, HYMEPYIOTCS B
npezenax Kaxaoro paszena. B 3Tom ciiyuyae HoOMep TaONMIBI COCTOMT M3 HOMEpa pasnena u
HOPSIKOBOTO HOMepa TaOJuIbl B Ipefesiax pasjiena, paslielleHHbIX Toukoil. Jlomyckaercs
CKBO3HAs HyMmepauus TaOmui apabckumu mudpamMu 1O BceMy OT4YeTy. TaOiuibl KakKaoro
HOpUIOKEHNsT 0003HAYaIOTCsl OTIENbHOW HyMmepauued apaOckumu Hudpamu ¢ a00aBICHHEM
nepen mudpoit 0003HaYCHUS MPUWIOKEeHHs. EClii B TekcTe oJfHa Ta0JHIla, TO OHA JIOJDKHA OBIThH
obo3HaueHa «Tabmuna 1» min «Tabnauua B.1», ecnu oHa npuBeaeHa B npuiioxkeHuu B.

Ha3Banue Tabmuipl, Ipu €ro HajaW4uuu, JOJDKHO COJEpKaTh €€ cojJepKaHue, ObITh
TOYHBIM, KpaTKuM Ha3BaHue TabauIbI MOMEIIAIOT HaJl TaOJIUIEH mociie ee HoMepa yepes TUPE, C
NPONHMCHOW OYKBBI (OCTalbHBIE CTpOYHBIE), Oe3 ab3amHoro orcryna. Haammces «Tabnwmma...»
IUILETCS] Ha/l JIEBBIM BEPXHHUM YIJIOM TaOJMIIbI U BBIIOJHIETCS CTPOYHBIMM OyKBaMu (KpoMme
NEPBOI MPOMTUCHOI) Oe3 MOAYepKUBAHUSI.

3arojoBku rpad TaOMUIBl BBINOJHSIIOT C MPONUCHBIX OYKB, a IOJA3aroJIOBKH - CO
CTPOYHBIX, €CJIM OHU COCTABJIAIOT OJJHO MPEJIOKEHUE C 3ar0JIOBKOM, U C IPOINUCHOMN - €CIIM OHU
CaMOCTOSITENIbHbIE. B KOHIIE 3arojloBka W IOJ3arojOBKa 3HAaKW IPENMHAHWS HE CTaBATCA.
3aroyIoBKM yKa3blBalOTCA B €IMHCTBEHHOM uHMcie. Jlomyckaercs NpuUMEHSTh pasmep mpudra B
TabJMIe MEHbIN, YeM B TeKcTe. J{naroHaabHOE /ieJeHre TOJIOBKY TaOJIUIbl HE JOMyCKAETCsl.

Tabnuiyy ¢ OONBLIMM KOJIMYECTBOM CTPOK JOMYCKAeTCsl MEPEHOCUTh Ha JAPYTyIo
ctpanuny. [Ipu nepenoce yactu TaONUIBI HA APYTYIO CTPAHUILY 3ar0JIOBOK IMOMENIAIOT TOJIBKO
nepes nepBoil YacThio TaOIMIIbI, HAaJ IPYTUMH YacTsIMU clipaBa nuieTcs ciaoBo «IIpopomxeHue»
U yKa3blBaeTCs MOPAIKOBBIM HoMep Tabnuipbl, Hampumep: «lIpomomxkenue Ttabmumpr 2.7».
HuxHI010 rOpu30HTANBHYIO YEPTY, OrPaHUYMBAIOIIYIO TaOIUIy, HE TIPOBOJSAT.

Tabnuupl ¢ GOJBIIUM KOJIWYECTBOM Tpad JOMycKaeTcss NeNUTh HAa 4acTU M MOMeIaTh
OJIHY IO/ APYroil Ha ogHOM jucte. Hax mociaenyronmmu yacTssMu TaOJIUL YKa3bIBAE€TCS CIIOBO:
«[Ipogomkenue», a NpU HAIMYUKA HECKOJBKUX TAONMIl B OTYETE yKa3bIBAETCSl HOMEp TaOJIHULIBI,
Hanpumep. «I[Ipogomxenne Tadauuel 2.3».

5. Hnnroctpanuu

KonuuecTBo niutroctpanuii, momemaeMplx B OTYETE, AOHKHO OBITh JTOCTATOYHBIM JIJIS
packpeITusi copepkanusi pabotel. MimocTparuu (ueprexu, rpaduku, cXembl, KOMIbIOTEPHBIE
pacreyaTKy, auarpaMMbl, (POTOCHUMKH U T.I.) CII€IYyeT pacrojiaraTb HEMOCPEACTBEHHO IOCIe
NEpBOT0 YIIOMHHAHUS B TEKCTE, WU Ha cieayoueil ctpanuie. Mmmoctpauuu MoryT ObITh B
KOMIIBIOTEPHOM HCIIOJTHEHUH, B TOM YHUCJIE U I[BETHBIE.

Bce nmtroctpaniun UIMEHYIOTCS B TEKCTE PUCYHKAMU U HyMEPYIOTCA B IpeAeiax KaxkI0ro
pa3nena. Homep wiumrocTpaliiii COCTaBIIsSIeTCS M3 HOMEpa pasjena U MOpSAKOBOTO HOMepa
WITIOCTpAIMK B MpeJenax JaHHOTO pas3fielia, pa3/ieleHHbIX TOUKOU, HalpUMeEp; «PUCYHOK 5.1»
(epBBI pUCYHOK MATOrO paszzena). Jlomyckaercs CKBO3Has HyMepalus PUCYHKOB apaOCKUMU
dpamu 1o BceMy otdery. Ecnu pucyHoOk oiuH, TO OH o0o3Havyaercs: MumocTpaluu Kaxiaoro
MPUJIOKEHUsT 0003HAYAIOT OTAEITBLHON HyMepaluel apaOCckuMu nudpamMu ¢ 100aBICHUEM TTEpeT
udpoit o6o3naueHus npuiioxxenus. Hanpumep, «Pucynok A.3». Ha Bce mimocTpaiuy T0IKHbBI
OBIThb AaHBI CCBUIKM B oTueTe. [Ipy cehblkax Ha WILTIOCTPALMHU CIEAYET MUCATh «... B COOTBETCTBUU
C PUCYHKOM 2 IIpU CKBO3HOM HYMEPALIUH U «... B COOTBETCTBUU C PUCYHKOM 1.2» Ipu HyMepauu
B IIpeZieiax pasjena.



Nnmroctpanus pacrnonaraercsi o TEKCTY JOKYMEHTa, €CIM OHA IOMEIAETCsl Ha JINCTE
dbopmara A4. Eciiu popmat miumtoctpanuu 6osbie A4, To ee clieyeT MoMeaTh B TPHIOKEHUH.
@DOTOCHUMKH pa3MepoM MeHbIe hopmaTa A4 MOKHBI OBITH HAKJICCHBI HA CTAaHAAPTHBIEC JTUCTHI
Oenoit 6ymaru. Mimoctpauuu ciiefyeT pa3Meniath Tak, YToObl UX MOXHO ObLIO paccMaTpuBaTh
0€e3 IoBOpOTa JOKYMEHTA UJIH C IOBOPOTOM I10 YaCOBOM CTpEJIKE.

Nnmoctpaniun  MoryT MMeTh HauMeHoBaHue, Hamnpumep: «Pucynok B.2 - Cxema
ITOpUTMa» U NOSICHUTEIbHBIE JaHHBIE (IT0IPUCYHOUHBIHN TEKCT). CII0BO «PUCYHOK», €0 HOMEP U
HAaUMEHOBAHME TMOMEUIAIOT HUXKE M300pa)KEHHS IOCIIe MOSCHUTENbHBIX JaHHBIX CUMMETPUYHO
WJUTIOCTPALUH.

6. CoxkpamieHus

IIpy MHOrOKpaTHOM YIOMMHAHUU YCTOMYMBBIX CIIOBOCOYETAHWUM, B OTYETE CIELYET
MCIIOJIb30BaTh a00OpeBHATYpPHI MIIK COKPALIECHUS.

[Tpu mepBOM yIOMHMHAHUH JOJDKHO OBITH HMPUBEACHO MOJHOE HAa3BaHHE C YKa3aHHEM B
CKOOKaxX COKpallleHHOTO Ha3BaHUsl WM abOpeBUATyphl, HApUMeEp: «(PUIBTP HU3KOH 4YaCTOTHI
(®PHY)», «ammiutynHas moxyisuus (AM)», a mpu nocienyromux YHIOMHUHAHUSAX CleIyeT
ynoTpeOsaTh COKpaIeHHOE Ha3BaHue WK ab0OpeBuaTypy.

PaciumppoBky ab0OpeBuaTyp ¥ COKpallleHHH, YCTaHOBJIEHHBIX TOCYAapCTBEHHBIMHU
CTaHJapTaMM U IpaBUIIaMU PyccKoi opdorpadun, nomyckaercs He npuBoauTs. [Ipumep - OBM,
HUU, ACY, c. (ctpanumna), T.e. (TO €CTh) U Jp.

7. Hywmepanus ctpanuil

Crpanuipl oTyeTa clieyeT HyMepoBaTh apaOckumu Iudpamu, coOarojasi CKBO3HYIO
HyMEpaIuio 1Mo BceMy TeKcTy. Homep cTpaHuIbl 0€3 TOYKM MPOCTABISIOT B LIEHTPE HIKHEH
gacTu JucTa. TUTYIBHBIN JIMCT BKIIIOYAIOT B OOIIYI0 HYMEpAIMIO CTPAHHI, HO HOMEP CTPaHHUIIBI
Ha HEM He MPOCTaBISIOT. MiumocTpanyu U TaONUIbI, PacloNOKEHHbIE HA OTAEIbHBIX JUCTAX,
BKJIIOYAIOT B OOIIYI0 HyMEpalnio cTpaHul] otdyera. Mnmocrpauuu u tabauis! Ha iucre popmara
A3 y4uTBHIBaIOTCS KaK OHY CTPaHULLY.

8. Ilpunoxenue

B «lIpunoxeHus» peKOMEHIyeTCsl BKJIOYAaTh MaTepualibl  HIUTFOCTPALlMOHHOTO
XapakTepa, T.€. CXEMbI, TUTaHbI, YCKHU3bI, IIPOCTHIC PACUETHI U T.1.

[TpaBuia npeacTaBiaeHus NPUIOKEHUN:

— Ha BCE MPHJIOKEHHS B TEKCTE OTYETA JOJDKHBI OBITh TAaHBI CCHUTKH;

— IPUIIOKEHUS pacrojaraioT ¥ 0003HaYaroT B HOPAIKE CChUIOK Ha HUX B TEKCTE OTYETA;

—  NpWIOKEHUs 0pOPMIIIOT KaK MPOJI0JDKEHNE OTYETa Ha CIEAYIOIINX

—  €ro CTpaHMIaX;

—  KaXJ0€ NPUJIOKEHHE JOJDKHO HAUMHATBhCS C HOBOTO JIMCTA U UMETh TeMAaTUYEeCKUN
3aroJIOBOK U 0003HAYEHHE.

— cnoBo «lIpunoxxenue» u ero OykBeHHOe 00O3HaueHuUE (3arjaBHble OYKBBI PYCCKOTO
andasura, HauMHAs C A, 3a uckmouenneM 6yks E, 3, U, O, U, b, b, 'b) pacronaraior HaBepxy
MOCEpeIMHE CTPAHMIBI, a TOJ] HUM B CKOOKax YKa3bIBalOT CTATyC NPHIIOKEHUS, HaIpuMep:
(pexomenmyemoe), (crmpaBouyHoe), (obs3aTenpHOE). [lomyckaeTcss 0003HAUYCHHE NPHIIOKEHHUI
OyKBaMU JJaTUHCKOTO aniaBuTa 3a ucKiIoueHueMm Oyks | u O.

— TIpU HAJIMYUU OJTHOTO MPHIIOKEHUsI, OHO o0o3Havaercs «[Ipunoxenue Ay;

— TIOMELIaeMble B MPUIOKEHUH PUCYHKH, TAOIHUIIBI U GOPMYIIBI HyMEPYIOT apaOCKUMHU
nupamu B rpeenax KakJIoro MPUIOKEeHUs, HAaPUMEp: «... PUCYHOK A.5...».

4.3.TpeooBanus Kk 0pOPMJIEHHIO U BeI€HHIO THEBHUKA

JIHEBHUK CTyJeHTa BeleTcs B (OpME TEKCTOBOTO JOKYMEHTa, 0(hOpMIISIEeMOTO B BHUJE
Tabnmuiel (cM. mpunoxkenue [12). TuTynbHBI JUCT gHEBHHMKA odopmisieTcs 1o ¢opMme,
IIPUBENECHHON B npuioxeHuu [12.

B nHeBHUKE €XeAHEBHO OTMEYAIOTCSl BBINIOJHEHUE CTYIEHTOM palOOoThl, MOITYYEHHbIE
KOHCYJIbTALIMK TIEpCOHaa NPeAIPUsATUS U 11€Xa, CBEJCHUS O MPOBEACHHBIX SKCKYPCUSIX.



CryneHTbl 00s3aHbI 3aBEpSATh IHEBHUK PYKOBOIHMTEIEM MPAKTUKUA OT MPEIIPUSTHS
eXKeHe/IeTbHO. PYKOBOIUTEh MPAKTUKH OT MPEIIPUATHS TOJDKCH TaKKe JeaTh 3aMedaHusl 1Mo
BEJICHUIO JTHEBHHMKA, €ro cojepkaHuio u odopmieHuto. KBanupunupoBaHHOEe M aKKypaTHOE
BEJICHUE JTHEBHUKA CIIOCOOCTBYET NMPUOOPETEHUIO OPraHM3aIlMOHHBIX HABBIKOB, IMOBBIIICHUIO
pe3yJIbTaTUBHOCTH  paboThl W Ooyiee  KAaueCTBEHHOMY  O(QOpPMIICHHIO  OT4eTa O
y4eOHOH-03HAKOMHUTEIILHON MTPaKTHKE.

4.4, TpeOGoBaHMsI K COAEPKAHUIO OTYETA

OT4er 1o NpaKTUKE SBISAETCS OCHOBHBIM JJOKYMEHTOM, [TOATBEPK/IAIOIINUM BbIIIOJHEHHUE
CTYAEHTOM IpOorpaMMsbl npakTHku. K cocraBieHnio oryera HE0OX0AUM MPUCTYNATh C EPBBIX
JHel paboTel Ha npeanpudaTun. CoaepkaHue 0T4eTa OIpeNesieTcs IPOrpaMMOM IIPAKTUKHU U
UHIMBUYaJIbHBIM 3a7aHieM. OTYeT BBIIIOJIHAETCS B BUAE COPOLIIOPOBAaHHOM 3allUCKU B
COOTBETCTBUH C TPeOOBAaHUSAMHU, IPUBEIACHHBIMU B oApasaenax 4.1 —4.3 ganHoro
METOAMYECKOI0 U3JaHHUS.

CopepxaHue pa3/iejoB OTYETA, B 3aBUCUMOCTH OT 00bEKTa IPOU3BOJCTBEHHOMN IPAKTUKH,
JIOJDKHO COOTBETCTBOBATh OCHOBHBIM BOIIPOCaM, OTMEUEHHBIM B nojpaszaenax 3.1 - 3.4 naHHbIX
METOANYECKUX YKA3aHU.

Ha oxonuatenbHOe o(hopMiIeHHE OTYETa OTBOJUTCA HE OoJiee Tpex JAHEH B KOHILE
IIPAKTUKHU C OCBOOOXK/IEHUEM CTYJEHTOB Ha 3TO BPEMsI OT BCEX APYTUX BUAOB paloT.

Karteropuuecku 3ampeniaercsi IoMelarb B OTYET BBIMUCKU (CKAaHUPOBAHHBIE KOIIHUN) U3
y4€OHUKOB, CIIPABOYHUKOB.

PykoBoauTeNb NpakTUKK OT MPOU3BOJCTBA JOJKEH IPOBEPUTH OTYET U J1aTh OLICHKY
KadecTBY pabOThI CTy/IEHTa Ha MPAKTUKE B BUJIE OT3HIBA.

5. TloaBeaeHHe HTOTOB MPAKTUHKHU

[Io OKOHYAaHWU TMPAKTUKU IHEBHHUK, OTYET C TMOJMUCHI0O U OT3BIBOM PYKOBOAMUTENS
MPAKTUKHA OT MPOW3BOJICTBA, 3aBEPCHHBIC IMEYAThI0 OOBEKTA MPOW3BOJICTBEHHOW NMPAKTHKH, a
TaK>Ke HallpaBJICHHE Ha MPAKTUKY cAatoTcs cTyaeHToM Ha kadenpy DI B necatuaHeBHBIN CpOK
MocJiie Havajga CIeAYIOMero ceMecTpa OTYeT JOJDKEH OBITh 3alllHIeH CTYACHTOM Iepej
KOMMCCHEM,

Ha3HAYCHHOU 3aBeAYIOIINM Kadeapoil.

[TomyueHnue HEYAOBIETBOPUTEIHHON OLIEHKHU WM HE MPEAOCTaBICHUE OTYETa BIICYET 3a
c000i1 MOBTOPHOE MPOXOKICHUE MPAKTUKH WM OTYUCIICHUE U3 YHUBEPCHUTETA.

6. KoHTpoabHbIe BONPOCHI K 3aIUTE 0TYETA
1. Obwexm npaxmuku — noocmanyus
1. aiite xapaKTepuUCTHKY CTPOUTEIBHOMN IUIOIMIAIKH, HA KOTOPOM COOpYKEHa
MOCTAHIIUS.
OxapakTepu3yiuTe MECTO MOJICTAHIIUN B SHEPTrOCUCTEME.
Kakue moTpeOuTeny muTaroTCs ¢ IINH MOJCTaHIIUN?
KakoBa ynaneHHOCTh TTOJCTAHIINK OT TOTPEeOUTENEH?
Uemy paBeH rojioBoii MaKCUMYM Harpy3KH MOJCTaHIIUN?
ITo xakoii cxeme cobpanbl PY Bbiciiero, Hu3IIero, cpeAHero (Mpyu HaJTUIUN)
HaIpsKEHUH MOACTAHIINU?
7. Kaxkue cpencTBa KOMIEHCALMK PEAKTUBHONW MOIIIHOCTH U PETYIUPOBAHUS
HANPSDKEHUS TIPEeTyCMOTpPeHbI Ha noacTaHuu? ChopMynupyiiTe uX TOCTOMHCTBA H HEJJOCTATKU.
8. BrIxirOUaTeM KAKUX THUIIOB UMEIOTCS HA mojacTaniuu? ChopMympynTe ux
JIOCTOMHCTBA U HEJOCTaTKH.

9. [To xakoMy IPUHITUITY pa3MEIIeHBI U3MEPHUTEIbHBIE TPHOOPHI HA
npucoenunenusx PY noacrannun?

10. Kakwue BuBI yueTa 3eKTPOIHEPTHUHU IPETYCMOTPEHBI Ha TIOJICTAHIIMH? YKaXKUTE
TOYKH KOMMEPYECKOTO U TEXHUYECKOTO Y4eTa Ha TTIaBHOW CXeMe U CXeMe COOCTBEHHBIX HYK].

11. B coctaB Kakoro npeAnpusITHs (CTPYKTYPHOTO MOAPA3ACIICHHsI) BXOAUT IMOACTAHITUSA,

ook owm



KaKOBO €ro Ha3HaueHue?

12. T'ne nmpoxoauT rpanuiia 0a1aHCOBOTO pa3jielia U TPaHMIIA SKCIUTyaTaIlMOHHOM
OTBETCTBEHHOCTH CO CMEKHBIMM NOpa3/IeICHUSIMU?

13. Kakue 10/KHOCTH MTPEelyCMOTPEHBI IITaTHBIM PACIMCAaHUEM MOJICTAaHIIUU
(CTPYKTYpHBIM HOJpa3AeI€HUEM, B COCTAB KOTOPOI'O BXOUT MOJACTAHLINA)?

14. Kakue BuAbI M CUCTEMBI OCBEIICHUS UCIIONIb3YIOTCA Ha noacTanuuu? Kakue s Hux
IIPEyCMOTPEHBI UICTOYHUKYU UTAHUA?

15. Kak BBINOTHEHO MPOKEKTOPHOE OCBEILIEHUE OTKPBITOI YaCTH MOJACTAHIIUN?

16. Onummre NopsA0K 00CITyKUBAHHSI aKKYMYJISTOPHOIM OaTapeu (IIpy ee HATUYHH).

17. Ha3zoBure 351eKTpONPUEMHUKN COOCTBEHHBIX HY/I MOJICTAHINH.

18. Kakue BU/IbI CUTHAIHM3ALMN TPEAYCMOTPEHBI Ha MOICTAHIIAN?

19. Yto coboii mpeacTaBiseT CUCTEMA MOKAPOTYIICHUS HA 00bEKTe?

20. Kakue 3amuTHbIE CpeicTBa UMEIOTCS Ha moAcTaHu? ONUimTe NopsA0K U Ha30BUTE
HOpMBI UctibiTanus. Kakas opranuzanus (CTpyKTypHOE MoApa3/iesieHre) MPOU3BOAUT UCTIBITAHUS
3aIUTHBIX CPENICTB?

21. UbuMu cuiaMH BBITIOJHSETCS PEMOHT CHIIOBBIX TpaHchopmaropoB? [IpenycMoTpeHbl
JIM Ha TIOACTAHIIMH COOPYKEHUS JUTSI 9THX Iieiel (TpaHcopMaTopHbIe OAalIHNA, pEMOHTHBIC
opTaJIbl U JIp.)?

22. Kax BBITIOJTHEHA cucTeMa cOopa Maciia U3 MacJIOHANIOJIHEHHOTo o0opynoBanus? [ e
MIPOU3BOIUTCS pereneparus macua?

23. Kakue BubI pesieifHON 3aIIUThI, CETEBOM, IPOTHBOABAPUITHON M PEKUMHOMN
ABTOMATUKH MPEAYCMOTPEHBI HA TIOJCTAHIINH?

24. K KaKuM KaTeropusM I10 T0Kapo- M B3PHIBOOIIACHOCTH OTHOCSATCS TOMEIICHHUS
noacTanuu’?

25. Uto co0oif mpeacTaBiseT 3a3eMIISIONICe YCTPOMCTBO TIOICTAHITHH?

26. Kakue cpeacTBa 3allIUThl OT EpEHANPSKEHUH IpeayCMOTPEHbI Ha 00beKTe?

2. Obvexm npakmuxu - d1eKmpuyecKkas CmaHyus

1. Oxapaktepu3yiTe TEXHOJOIMUYECKHH Mpolecc MPOM3BOJCTBA 3JIEKTPOIHEPTUU Ha
oOBexTe.

2. Ilepeuncnante OCHOBHBIE TEXHOJOTHMUECKHE arperarsl TOIUIMBHO-TPAHCIIOPTHOTO,
KOTEJIbHOTO, TYPOMHHOT0, BOJTHO-XHMHYECKOTO y4aCTKOB (IIEXOB).

3. Kakme cucrembl BO30YXJE€HUS HCHOJB3YIOTCA HAa CHHXPOHHBIX TIeHepaTopax
AIEKTPOCTAHIINH?

4. Ilepeuncnute OCHOBHBIE JIEKTPONPUEMHHUKH COOCTBEHHBIX HYXI, TPOU3BOJCTBEHHBIX
HYXI.

5. Ha kakux arperatax 3JeKTpOCTaHIIMH UCIIOIb3YETCsI TEXHOJIOTHUYECKU pe3epB?
HazoBure xonnuecTBo pabounx U pe3epBHBIX MEXaHU3MOB.

6. K xakuM KaTeropusiM 1o HaIeKHOCTH JIEKTPOCHA0KEHUSI OTHOCSTCS
AIIEKTPONPUEMHUKN COOCTBEHHBIX HYX /1?7 OOOCHYHTE UX KaTerOPUHHOCTb.

7. J11st Kakux ABUTaTeNel Ha CTaHIMM IpeaycMaTrpuBaercs camonyck? [Touemy?

8. YkaxuTe Ha TIIaHe U pa3pe3e CTAHIINU TeHEPATOPHOE pacTIpeIeINTEIHbHOE YCTPOHCTBO,
PV CH, tpanchopmatopsr CH.

9. Oxapaktepu3yiTe MPONU3BOICTBEHHBIE TOMEIICHHS CTAHIINH 110 YCIIOBHUSIM CPEIBL.

10. ITo xakoii cxeme cobpano reneparopHoe PY? KakoBbl ee npenmyIecTsa 1
HEJIOCTaTKN?

11. Ilepeuncnure BUABI peeiiHON 3aIUTHI, UCIIOIB3yEeMbIe HAa OOBEKTE.

12. Tlo xkakoMy TIPUHIUITY pacrpeieIeHbI dIeKTporprueMHuky 6-10 kB mexmy
BBICOKOBOJIBTHBIMU COOpKamMu?

13. Kak pa3menieHbl CBeTHIIBHUKA OOIIET0 ¥ JIOKAJTFHOTO OCBEIICHUS Ha KOTEITHHOM
yuactke? Kakue mpeaycMoTpeHsl criocoObl 00CTyKUBaHUS?

14. CkonbpKo aKKyMYJISITOPHBIX OaTapei mperyCMOTPEHO Ha deKTpocTaHiuu? J{ms kakux
nenen?

15. Yto coboii mpeacTaBiseT o0Ie CTAaHITMOHHAS KaJbKYJISAIUs Ce0ECTOMMOCTH?



16. Kakue Ha 00BbEKTE peaan3ytoTcsi MEPOTIPHUATHS MO YIHEPTOCcCOepeKeHUIO?

17. KakoBa cTpyKTypa 3JEKTPOCITY OBl CTaHIIUN?

18. YUro BXOIUT B OOIIECTAHIIMOHHYIO HATPY3KY?

19. Kakwue criocoObl mpoxIaiku Kabemnel HCIoIb30BaHbl Ha pa3IniHbIX OTMeTKax? Ha
BEPTUKAJIbHBIX Y4acTKax?

20. Kakue mpeaycMOTpeHbI CIIOCOObI OTpaHINUYCHHSI TOKOB KOPOTKOTO 3aMBIKaHUS Ha
o0bekTe?

21. Yemy paBHAa HOPMHPOBAaHHAsI OCBEIICHHOCTh B MAaIIMHHOM 3ajie? Ha rmaBHOM muTe
ynpasieHus? B koTenbHOM ydacTke?

22. Kak (CXeMHO M KOHCTPYKTHBHO) BBIIIOJIHCHO MUTAHUE JICKTPOIPUEMHHUKOB KpaHa
OTKPBITOTO CKJIaza yris?

4. Obvexm npakmuxu - 20po0cKue dleKmpuyecKue cemu

1. Kakue u3 31aHuil Ha TEPPUTOPUN MUKPOpaioHa OTHOCSITCS K IIEPBOI KaTeropuu 1o
HaJIE)KHOCTHU AJIEKTPOCHAOKEHUS?

2. Kakue 00111eCTBEHHbIE 3/IaHHsI PacIloyIO’KEHbl Ha TEPPUTOPUN MUKpoOpaiioHa?

3. Kakyro koH(purypanuio umeer ceth 6-10 kB?

4. OxapakTepu3yire KIMMaTHUECKUE YCIOBHSI MECTHOCTH.

5. Uro coboii mpencraBmsaor PY  6-10 kB KBapTambHBIX TpaHCHOPMATOPHBIX
noacraniuii? BPY? Kakue anmapatbl B HUX pacrooXeHbI?

6. Kakue crmocoObI MpoKIIaAKy Kabesiel UCTIONb3YIOTCS Ha TEPPUTOPUN MUKpopaiioHa?

7. Kakass opraHuzanusi OCYIIECTBJIIET CHATHE IIOKAa3aHUN KBapTUPHBIX CYETUMKOB
JIEKTPOIHEPTHH HA O0BEKTE?

8. Kakue u3 00beKTOB Ha TEPPUTOPHH MUKPOpPaAiOHa JOKHBI UMETh TPETUI aBTOHOMHBIH
WCTOYHHK TUTAHUA?

9. Uemy paBHa HOPMHMpOBAHHAsl OCBEIICHHOCTb JUISl NPOE3KEH YacTU AOPOr BHYTPH
MuKpopaiona? [y nemexoaHbIX JOPOKeK?

10. Kakast opranuzanus o0caykKMBaeT IEKTPHUUECKUE CeTH HanpsbkeHueM Beiie 1kB? lo
1 xkB?

11.0xapakrepu3yiiTe KOHCTPYKTUBHOE UCIIOJIHEHUE CBETHIIBHUKOB

YINYHOTO OCBEILIEHUS.

12. Kakue cpeacTBa 3aluThl OT NepeHanpsbkeHuid uenons3ytores Ha LIPI1? Ha TII (npu
HaJIMYUU YaCTHOM 3aCTPOMKH U BO3IYIIHBIX JIMHUMN)?

13. JlaliTe XapakTEpUCTHUKY METOJAM M CPEACTBAM pPETYJIMPOBAHMS HaIPsKEHU,
HCIIOJIb3YEMBIM Ha OOBEKTE.

14. OxapaxTepusyiite rpaduku Harpy3okK >XWJIbIX 34aHUN U OOILECTBEHHBIX 3/1aHUM,
PacIoJIOKEHHBIX Ha TEPPUTOPUN MUKPOpAHOHA.



®OPMA TUTYJBHOI'O JIMCTA OTYHETA
IO YYEBHOM-O3HAKOMMTEJIBHOM ITPAKTUKE

MMHUCTEPCTBO HAVKH U BBICIIET'O POCCUMCKOM ®EJEPALIMN
OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BIXOJUKETHOE YUPEXIEHUWE BBICIIEI'O
[TPO®ECCUOHAJILHOT'O OBPA30BAHMSA «MATHUTOI OPCKUI
I'OCYJIAPCTBEHHBI TEXHUUYECKU YHUBEPCUTET um. I'. 1. HOCOBA»

I/IHCTI/ITYT DHEPIreTUKHU U aBTOMATU3UPOBAHHBIX

CUCTEM
Kadenpa snexkrpocHab)keHHs] TPOMBIIIIEHHBIX
CUCTCM
OTYET
ITo y4eOHOI-03HAKOMUTEIbHON NPAKTHKE
Crynenta TPYIIIBI
¢aMufluﬂ, ums, omyecmeo
Bpems mpoxoxkIeHUsI TPAKTUKH C 10
MecTo MpOXOXKICHUS MPAKTUKH

CryneHr: / /

TTonmuce nara
pacuridpoBka
PykoBoauTens NpakTUKK OT NPEINPUSITHUSA:
JOJIZKHOCTH

/ /

HOZ[TH/ICI) Jara rcyaThb
pacuridpoBka
PykoBoauTenp MpakTUKU OT YHUBEPCUTETA:

HOKHOCTh
/ /

TToamuce naTa ne4yaTb
pacumdpoBka
Ortuer JonyIIeH K 3alIuTe

nara

Ortuer 3amuiieH C OLIEHKOU

Jara OIICHKa

Maruuroropck 20 .



®OPMA JHEBHUKA YYEFHON-O3HAKOMUTEJBbHOM MIPAKTUKH

MUWHUCTEPCTBO HAVKH U BBICIIIET'O OBPA3OBAHUS POCCUIICKOI
®EJIEPAITIU

OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJUKETHOE YUPEXIEHUWE BBICIHIEI'O
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1 JHEBHUK IMTPOXOKJIEHUS YYEBHOM ITPAKTUKH
Crynenta 1 kypca nanpasienus 13.03.02 "DnekTposHepreTuka u 3JeKTpOoTeXHUKa"
Mecto npoxoxaenus npaktuku: kadenpa ST PI'BOY BIIO "MI'TY"
Cpoku nipoxoxaeHus npakTuku: ¢ .09.02.2029r. no 25.06.2019 r.

Hara ConeprxkaHue MpoieIaHHON PabOThI [Ipumeyanue
18.04.2019 VY4eOHas npakTHKa Ha rnoacraHiuuu Ne99 ®doTo, BUJIEO U ayIUO
AOQO "T'opanektpoceTs" . MarHuTOropck MaTepuaIbl
16.05.2019 VY4eOHas npakTHKa Ha oactaHuuu Ne48 ®doTo, BUJIEO U ayIUO
AO "T'opanextpoceTs" . MarHUTOrOpcK MaTepUalIbl
11.06.2019 VYyeOHas npaxkTHKa Ha rnoacraHuuu Ne49 ®oT0, BUJIEO U Ay MO
AOQ "T'opanektpoceTs" r. MarHuTOropck MaTepUalIbl
17.06.2019 VYyeOHas npakTHKa Ha moAcTaHIuu Ne98 ®oT0, BUJICO U YN0
AO "T'opanekrpocers" r. Maruuroropck MaTepuaibl
17.06.2019 - Odopminenue oTyera o yueOHOM Otuer no mpoJienaHHoMi pabore
25.06.2019 NPaKTUKE

[TpaxtukanT: MBanos C. I1.

PykoBoAUTEINIb IPAKTUKK OT TPEATPUITHS

OTueTt 1o y4eOHOH-03HaKOMHUTEIBHOM MPAKTHKE COCTABIISIETCS HA OCHOBE MaTEPHAJIOB,
cOOpaHHBIX MMOCIE KaKIO0M 3KCKYpPCHUHU Ha MOJCTaHLMI0. B oTyeT MoxkHO npunarats ¢otorpadpun
000pyIOBaHUS U CXEMBI ITOJICTAHITUH.
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2 CXEMA MATHUTOI'OPCKOI'O DHEPI'OY3JIA

OAO «MMK» sBnsercss KpynmHOM CeTeBOM oOpraHu3alued, OTBevarolled 3a
9JIeKTpocHaOXeHne  MarHuToropckoro 3HepreTuueckoro  ysma. Yepes cetm MDY
OCYILECTBIISICTCS. 3JEKTPOCHAOKEHHE KOMMYHAIBbHOIO XO3SHCTBA, HPEANPUSATHH Tropoia u
Tpan3uTHbIX norpeduteneii. OAO «MMK», kak KpynHbI HOTPEOUTENb U CeTeBas KOMIAHUA
MIPEICTABUII MPOEKT MporpamMmbl «Cxema pa3BUTHsI MarHUTOroOpcKOro SHEPreTH4ecKoro ysia Ha
nepuog 2007-2012 rr», KOTOpBIN pa3paboTaH Ha OCHOBAHHWH JOJITOCPOYHON HHBECTUIIMOHHON
nporpammsl pa3Butust OAO «MMK» Ha nepuon 1o 2015 r. «['eHepasibHOro IUIaHA Pa3BUTHSA
ANEeKTpodHepreTukn r. Marnutoropcka ao 2013 r., 3asBOK TpaH3UTHBIX MoTpeduteneii. B
[IporpaMMe YYTEHO yBeJIUYeHHue 3jeKTpornoTpednaenus Ha 350 MBT, BBelieHHE FeHEPHPYIOLIUX
mortHocTei 140 MBT u npoBeieHne KOMILIEKCa HEOOXO0AMMBIX MEPOTIPUATUN 1O 00 CIICUYCHHIO
Oecriepe0OHHOr0 U KaUeCTBEHHOI'O AIEKTPOCHAOKEHHUS.

B mpoekte mpeacTaBiieHO COCTOSHHME 3JEKTpocHaOxeHUss MDY, BBINONHEH aHAIN3 U
MPOrHO3 M3MEHEHHUS DJICKTPUYECKUX HAarpy30K, TE€HEpUPYIOUIMX HCTOYHUKOB, OalaHCOB
MOIIIHOCTH, CBSI3aHHBIX C BBOJIOM HOBBIX TEXHOJIOTMUECKHUX IE€XOB M arperatoB (KOMILIEKC
tosicroiauctoBoro crana «5000» ropsiueil mpokatku, Komiuieke craHa «2000» xojonHoi
MIPOKAaTKH, KOMIUIEKC BHemewyHoi o0pabotkm cranmm KKI[, OCIIL u ap. m yBenuueHunem
BBIPAOOTKU COOCTBEHHOMU AJIEKTPOIHEPTHUH.



Ha puc. npuBenena crpykrypHas cxema MOV ¢ ykazaHHeM BCEX Y3JIOBBIX U IUIaBHBIX
MOHU3UTENbHBIX IOACTAaHUUN, COOCTBEHHBIX OJEKTPOCTAHIMM U JHMHHUA 3IIEKTpoIrepeaayu
HanpspkeHueM 500 (kpacHslit 11BeT), 220 (po3oBbiit), 110 (cunuit) u 35 kB (5kenThIid 1BET).

HeoOxomumo  oTmeTtuth, uT0 MAarHMTOrOpCKHM  SHEproyseil  XapakTepHu3yercs
3HAYUTENBHON BBIPAOOTKON AIEKTPUYCCKOW MOIIHOCTH 332 CUET MECTHBIX JJIEKTPOCTAHIUH, K
kotopbiM oTHOCATCs TOLL, IIDC, [IBOC-1,2 (mapoBo3ayxoayBHas 3JeKTpocTanIius, 0ok Nel u
Ne2), razonopriaeBast snektpoctanius [TIDC, mnapoTypOMHHBIE YCTaHOBKM HEOOJIBIION
MoIIHOCTH mapocwioBoro unexa W Ha wMuHU-TOL KXII OAO «MMK»y». CymmapHas
yctaHoBieHHast MmomHocTh Ha 01.01.2007 r. cocrasisuia 628 MBT.

Buemanmu nutaromumu  1ieHTpamu y3na sBisrotcs [1C/220/110 Cwmenorckas, T1C
500/220 Maruutoropckas u [1C 220/110 kB Ne90. OcnoabiMu nuTarommumu JIDIT seisirorest BJI
500 kB Tpounkass 'POC — Maraurtoropckas (187 km), Upuxkmunackas ['POC— Marautoropckas
(221 km), bexeroBo-Cmenosckas (272 km) u ase BJI 220 kB Tpounkas ['POC — I1C Ne 90 (177
KM).

I1C Cwmenosckas u IIC Ne90 ucnonp3yrorcs uisi nepeJaud MOLIHOCTU B bamkupckyro
sHeprocucreMmy 1o BJI 220 kB CmenoBckas — Upemens, o BJI 110 u 220 kB Cmenosckas —
benoperk, a takxe mo auausM 110 kB ot [1C Ne90 B paiton Cubasi.

[ToxpbITHE AIIEKTPUYECKUX HArPYy30K MOTpeOUTENIel SHEproysia OCYILIECTBISETCS OT
mectu noactanmmii 220 kB: TIC 220/110 kBNe30 (2x250 MB.A), T1C 220/110 kB Ne60 (2x250
MB.A), I1C 220/110xB Ne77(2x200MB.A), TIC 220./110 kB Ne90 (2x250 MB.A), IIC 220/35 kB
Ne4 (3x160/250 MB.A),u TIC 220/10 kB Ne86 (2x63 MB.A, 2x100 MB.A). Yka3anuble
noacranimn 220 kB mo paguanbHBIM - BYXLENMHBIM JHHUAM Tnpucoenuustores Kk [IC
Marunurtoropckas u CmenoBckasi, 3a uckimodenuem [1C 220 kB Ned4, kotopast npucoenuHeHa K
muHaMm 220 kB I1C Ne77 no nByxuennoi auaun 220 kB.

[uaset 110 kB nmoacranmwmii 220 kB u muabl TOL u [IDC 00beauHeHbl KOJIbIEBOM CETHIO
110 kB, koTOpas B H.B. pabOTaeT B pa30MKHYTOM pEXHUME.

TOLl — omHa M3 Tpex KpymHbIX 3iekTpudeckux craHuuii OAO «MMK», xotopas
o0ecreynBaeT TEIJIOM HOKHYIO 4acTh ropofia M 4acTh I[€XOB KOMOMHATa. DJIEKTPOCTAHIMS
BbIJIaE€T 3JIEKTPOIHEPrHI0 B 3aMKHYThle pacnpenenutensHeie cetu 110 kB, oGecneunBaer
3JIEKTPOIHEPTHEl YacTh FOPOACKOr0 X03HCTBA HA HANPsHKEHUH, paBHOM 35 kB u notpedureneit
koMOunHara Ha HanpsbkeHuu 110 kB u 10 kB. Dnekrpocranius uMmeer HEOJIOUHYIO TEIJIOBYIO
CXeMy U KOMOMHHPOBAHHYIO INIaBHYIO JIEKTPHUUECKYIO CXEMY.

XapakTep CYIIECTBYIOLIEH CXeMbl 00YCJIOBJIEH IOCIIEOBATEIbHOCTBIO CTPOUTENIHCTBA
IEKTPOCTAaHIMU B TpHU ouepenu. TOIL[ pacrosnaraer mMECTbIO CMHXPOHHBIMM T€HEPATOPaMH,
cyMmMmapHo# MoiHocThi0 330 MBT, mectsio TpaHchopMaTopaMu U BOCEMbBIO SHEPreTHUECKUMU
koTnamu. Cs3b ¢ cetsimu 110 kB ocymiecTBisiercs yepe3 6 MOBBICUTENbHBIX TPaHCHOPMATOPOB.
B noxpbITHH MHUKOBBIX 3UMHHMX HAarpy3oK y4acTBYIOT 2 BojorpeiiHbix xotna. TOL[ paboraer Ha
IIPUPOIHOM ra3e U SIHEPreTUUYECKOM YIIIE.

TOIl mo 110 kB BXOUT B KOJIBIIEBYIO CETh, 00pa3oBaHHYIO moacTaHIusaMu Ne 77, 90, 63 u
coocrBenHo TOIl. Ot pacnpeaenutenbHoro ycrpoiictBa 35 kB B OCHOBHOM NHUTAIOTCA
MOTpeOUTENN TOPOICKOTO X03stiicTBa: moAcTaHmus Ne 45- kompossiid 1mex Ne3 3A0 «IIpoduty,
noactaniuu Ne 89, 44, 49- ropoackoe xo34icTBO U noAcTtanius Ne 42- TsroBasi OACTaHIUS HA
OAO «MMK»y». Harpyskoit 10,5 kB sBasitorcst coOCTBeHHBIE HYXIbI, mojactaHuus Ne 75 u
4acTUYHO  Tropojckoe  xoszaicrtBo.  Harpyskor PY 110 kB  sBmserca  AIIK
AIIeKTpoCTajeruiaBuiibHoro 1exa, cran «5000» u wnarpyska MPK (IIC-81). B nopmanbHOM
PEKHMME OCYIIECTBIISIETCS Bbl1ada 31eKTposHeprun ¢ muH TOLl B cropony noxacranuu Ne 77.

OOGopynoBanue TYpOMHHOTO Yy4yacTKa IpeAHa3HAYeHO Il BBIPAOOTKM M OTITYCKa
AIIEKTPUYECKON M TEIUIOBOM PHEPrUil BHEUIHUM MOTpeOHUTENsIM (KUJIBIE pailioHBl TOposa M Lexa
KoMOuHaTa). BwIpaboTka >JIEKTPUYECKONW DHEPTrUU OCYIIECTBISIETCS B TypOOTreHeparopax,
KOTOpBIE OTHOCSTCS K OCHOBHOMY 3HEpreTHMYecKkoMy obOopyaoBaHuio. K BcromorarenbHOMY
000py/ZIOBaHUIO OTHOCSITCS: KOHJIGHCATHbIC, CJIMBHBIC, MHUTATEIbHbIC, MACISHBIE U MPOYHE
HAcOChl, OOWJEpHBIE YCTAaHOBKM, MAcCISIHOE XO3SHMCTBO, pPEreHEepaTUBHBIC I1OJOTPEBATENH,
Jiea’paTopsl U JIp.



['maBHas snmektpuueckas cxema [[DC — xoMOWMHHMpOBaHHAs, CONEPKUT HEOIOUHYIO U
0s10uHyr0 yacTu. biiouHast yacTe cxembl BKJIIOYaeT J1Ba Oioka (reHeparop Ne3 — tpanchopmarop
Ne5 u reneparop Ne§ — tpanchopmarop Neb), npucoenuuennsix k mmaaM 110 kB. OPY 110 kB
cobpaHo 1o cxeMe ¢ AByMs paboYrMHU U 0O0XOIHON CUCTEMaMU ITMH, 00e paboyre CUCTEMBI ITUH
CEKLIMOHUPOBaHbI BeIKItoUaTesiMu. I'eneparopaoe PY nanpsbxkenuem 10 kB cocTouT u3 yetbipex
CEKLUH, CBA3AHHBIX CEKIIMOHHBIMH PEAKTOPAMHU, U TPAaHCPEPTHOI CUCTEMBI IIIMH, HOPMaJIbHO HE
HaXOJALICHCS TI0J] HAIPSHKCHUEM.

C mmu I'PY 3anurtanel momcranummm NeNe 3, 20, 20a, 70, 27 (KOKCOXMMHYECKOE
POU3BOJICTBO), 34, 93, 7, 2 (momeHHBbIN 11eX), 11 (0OKUMHOI 1IeX, B HACTOAIIEE BpeMs — IIeX
OTJICIIKH JIUTOM 3aroToBkH), 71, 81, 43 (uex u3noxuuir), Sa (HoBas 6eperobas HacocHas Nela), 78
(macocnas meporo moabema Nel7), 79 (macocnas Ne20), 50, (MapTEHOBCKHH Ii€X, HBIHE -
3JICKTPOCTANICTIIIABUIILHBIN 11X ), 8 (MapTeH U acOHHOMUTEHHBIH 11eX), 10 (ropoackoe X031 CTBO
neBoro Oepera), a Takoke KPY-10,5 kB (¢.135, ¢.111), ¢ KOTOpPOro 3amuTaHbl «IUCTIETYEPCKAS
nojcTaHIus 1exa ynaBiauBaHusi Ne2, teroBas HacocHas [ICLI, dekanbHas HacocHas; Kpome
toro, oT ['PY mo ¢.123 muraercs IV cekuust 1./ct. 26 (¢.H. [IBOC-2) 1 0TXOAT pe3epBHBIC BBOAA
Ha r./ct. 31p (JIIIL-10), 29 u 296 (KKILI), 36 (orueynopHoe mpou3BOJICTBO).

[1BOC cxemMHO 1 TeXHOJIOTH4YecKH enutes Ha aBa 61o0ka ([IBOC-1 u [IBOC-2), [IBOC-2,
B CBOIO Ouepellb, oapa3elieHa 1o napaMeTpam mnapa Ha OJIOKH CPEeIHEro U BHICOKOTO JAaBJICHUS.
Oyukuuu redeparoprHoro PY TMIBOC-2 Bemonuser noacranmus No25, KoTopas UMEET CEKIUU
HanpspkenueM 6 kB u 10 kB, cBs3annbie uepe3 Tpanchopmaropsl NeNe 8,9 u 16. K I cekunu 6 kB
noakitoueH TT-1, x I cekuuu 10 kB — TT'-2. TT'-3 u TI'-4 BbLAAIOT 37€KTPOIHEPTUIO HA MKHEI 10
kB m./ct. 87 ($.87-25, $.87-54). C mmn 10 kB m./ct. 25 nmuraerca KPY 10,5 kB, ¢ xoToporo
OTXOIAT KaOenbHbIC JUHUU Ha mojctaHiuu NeNe 4a DCIIL, 70, 34, 93, 2. C IIDC m./ct. 25
CBs3aHa KabenbHbIMH JUHUAMHU 110 .25-01, §.25-06, ©.25-07. C PY-6 kB nurtaercs mo aABym
pabo4yrM U TpeM pe3epBHBIM BBOAAM II./CT. 26 (COOCTBEHHBIE HYXK[IbI), KpOME TOTO, ¢ 3TOro PY
3anuTaHbl cOOpKU KOTI0B N5 u Ne6 (610K cpenHero naBieHus), m./ct. 78 u 79.

PV noacranuuum Ne26 nmeeT 4yeTbipe CEKIMH, epBasi U BTOpasi HOPMaiIbHO 3alUTAHbI OT
n./ct. 25 (.25-17 u $.25-21) u umeroT pe3epBHBII BBOA C ATOH ke nojcTaHiuu o ¢.25-13 uepes
JBa BbIKII04aTess Ha obe cexuuu. III cexnus HopmanbHO nuTaeTcs yepe3 Tpanchopmarop Nel2,
$.26-66 ot m./ct. 87, VII cexmus, $.87-62, oT sToro xe TpaHchopMaropa uyepe3 BHIKY W3
pazbenuHUTENeN mUTaeTcs cOopka KoTiia Ne5 B/m; pe3epBHBIN BBOJ MPEIYCMOTpPEH OT I1./CT. 25,
$.26-60 (25-19). IV cekius mo HopManbHOW cxeme 3amutaHa oT I[[DC, ¢.123 wuepes
tpanchopmatop Nel(, oT aTOrO0 )€ TpaHncpopMaropa nuraercs coopka koraa Ne6 B/11; pe3epBHbBIN
BBOA — .25-20 (26-59). Coopka koTna Ne7 B/ nuraercs mo AByM Beojgam ot Il u IV cekuwmii. C.H.
0JI0Ka CpeIHETO IaBJICHUS U YaCTh MUTATEIbHBIX HACOCOB B/l MUTAIOTCSI HEMOCPEICTBEHHO C LIUH
n./ct. 26. TpanchopmaTops! codcTBeHHBIX HY )1 6/0,4 kB (NeNe 1-7, 14) nuTaroTcst ¢ MIMH I1./CT.
26. [lomumo c.H., ¢ mHH T./cT. 26 TuTaroTcs HacocHas Ne25 (§.26-29 u $.26-30), arperatsr
HacocHOW Ne2 Broporo moawema (m./cT. 6, 6e3 cOOpHBIX MmHMH) U HacocHoW Ne6, PY-6 kB
nojctaHiuu 93 nomeHHoro 1exa. CeKIlMOHHbIE BBIKIIOYATEIN HOPMAJIbHO OTKIIOYEHBI.

[Toncranmuss Ne 87 BwimonHAeT (GYHKIUHM MOBbIcUTENbHOU mofcTaHmuu [IBOC-2 wu
cBsi3aHa Ha HanpspkeHuu 110 kB ogHoit muHuein — ¢ noacranuuen Ne 30 u oguou imauen — ¢ LDC.
OPV-110 kB cobpaHo mo cxemMe MOCTHKA, BBIKJIIOYATEIb B MOCTHKE HOPMAJIBHO BKIIIOYEH.
PV-10,5 kB cocrouT u3 BOCBMM CEKLUH, OCHOBHBIE YETBHIPE M3 KOTOPBIX IOJIKIIOYEHBI
HernocpeacTBeHHO K Tpanchopmatopam Nel u Ne2 80000 kB-A, ocranbHbIe YeThIpe MOIKITIOYCHBI
K OCHOBHBIM ceKIUAM uepe3 peakTopsl. TI'-3 u TI'-4 nonkirouenst ko I u 111 HepeakTHpOBaHHBIM
CEeKIMSIM cOOTBeTCTBEHHO. C V (peakTHpOBaHHOI) CEKIIMU OTXOAUT TPETUI BBOJI HA TIOJICTAHIUIO
Ne 5a. C ocTanbHBIX peaKTUPOBAHHBIX CEKLIMN OTXOAAT JIMHUU Ha nojcTaniuu Ne 71, 79, 4a, 4r u
Ha JICII niexa U310KHHUII.

[Torpebutrenu OAO «MMK» mnpenacraBieHbl NPEUMYIIECTBEHHO TMOTPEOUTEISIMU C
PE3KONEepPEeMEHHON HAarpy3Koi, 4To ONpeNenniio CXeMy UX 3JeKTpocHadxeHus. CymiecTByromas
pactpenenutenbHas cetb 110 kB kxomOumHarta sBiIseTcsS paauaibHON C TPHUCOCTUHEHHEM
noncranimii 110 kB mo cxeme «rirybokoro BBoga» ot I[1C 220 kB.



OcHoBHO# mpobseMoit MDY ABISAIOTCS BBICOKHE YPOBHH KOPOTKOTO 3aMBIKaHUS TPHU
3amkHyTOM cetu 110 kB, pocruraromue (1 HEKOTOPBIX TOJCTAHIIMNA TPEBBIIIAOIINE)
JIONyCTUMBIE 3HAYCHHUS TOKOB OTKIIIOYCHHS BBIKIIOUATeNiell. OTO OOYCIIOBIEHO BBICOKOU
KOHIIGHTpallied HMCTOYHUKOB NUTaHUA , oObemuHeHHbIX ceThio 110,220 kB HeOombiion
MPOTSKEHHOCTH, & TAK)KE BBICOKOW KOHIICHTPAIMEeH CHHXPOHHOUW Harpy3ku norpedurenciit OAO
«MMK».

B 2008 r. MmakcumyM ai1eKTpUUYeCcKoi Harpy3ku MOV B rpaHuniax aesTeIbHOCTH
sHeprocobpiToBoi opranuzanu OO0 «MarHuToropckasi SHepreTuaeckas KOMITaHHs,
COBMEIIIEHHBIN ¢ MaKCUMyMOM YenssOMHCKOM dHeprocucTeMsl, coctaBui 1150 MBT, uto
CPaBHMMO C MAKCUMYMOM Harpy3ku HeOOoJbII0 sHeprocucTeMbl. Bennunny crpoca Ha
NEKTPUUECKYIO MOIIHOCTH B 3Heproysie onpeaenser OAO «MMKy. ot OAO «MMK» B
MaKCUMYMe€ 3JIEKTpUUYECKON Harpy3ku 3Heproysia B 2008 r. coctaBuina 80%, 4TO COOTBETCTBYET
920 MBT.

MupoBoii sxonoMuuecknii kpuzuc 2008 —2009 rr. okazan CylecTBEHHOE BIMSIHHUE Ha
paboTy Kak camoro IMpou3BOJICTBA, TAK U CUCTEM €ro d3HeproodecrneueHus. Tak, npu aHanuze
rpaduxoB Harpy3ku 3a 2008 r. ObUIN BBISBJICHBI TOBOJIBHO CYIIIECTBEHHBIE KOJICOAHUS
MIPOMBIIIICHHOM HArPYy3KHU:

— JI0 TIepro/ia Kpu3nca dIIeKTpUIecKas Harpy3ka norpedureneid MarHuToropckoro
SHEpreTHYecKoro ysia cocrasuia 1025 MBT, B T.u. Harpy3ka OAO «MMK» - 855 MBT, Harpy3ka
r. Marnuroropcka — 125 MBT;

— Ha HAYaJIo eprojia Kpusuca (OKTsI0pb-1eKkadph) dJIeKTpUIeCcKasi Harpy3ka
notpebureneit cocrasmia 750 MBT (mpouzonuio ee cHmkenue Ha 30%), B T.4. Harpy3ka OAO
«MMK» — 550 MBT (cunxenue Ha 40%), r. Maruutoropcka — 165 MBT;

— B yCTaHOBHBIIHIicS nepuoj (MapT-anpenb 2009 r.) Harpyska norpeduresneit MDY
cocrasisieT 900 MBT, B T.4. Harpy3ka OAO «MMK» — 660 MBT (ripou3soien npupocT Harpy3ku
M0 CPaBHEHUIO C OceHbIo Ha 17%) u r. Marautoropcka — 165 MBT.

[IpoBeneHHOE HcceAOBaHUE PEKUMOB PadOTHI ANiekTpuueckux cerer 220 kB MDY B
MEepUO KpU3KCca BBIIBUJIO, UTO rpaduk dnnekTpudecknx Harpy30k OAO « MMK» moirHOCThIO
MOBTOPSIET 3arpy3Ky MPOU3BOJICTB IO BBITYCKAaEMOW MPOAYKIIMH. DIEKTpHUUEcKasi Harpy3ka
KOMMYHaJIbHO-OBITOBBIX NOoTpeduTenei r. Marauroropcka B 2008 r. cocraBuna 160 MBT, uro
CO0O0TBETCTBYET 16% OT CyMMapHOH OTPEOHOCTH B IEKTPUIECKOI MotHOCTH MDY, 1 B iepuo
KpHU3Kca HUKaKUM 00pa3oM HE U3MEHUIIACH.

B 2008 roxy snekrpoctantiuamu OAO «MMK)» BeipadoTtano 5518 muH. kBTXy.
ANEeKTpOodHEeprunu. Takas CylecTBeHHAs! BEJIMYMHA CBSI3aHA C TEM, YTO B MTOCJIEITHUE TO/IbI B
YCIIOBHSIX POCTa IEKTPUUECKUX HArpy3ok snekrpocTanimu OAO «MMK» paboratot ¢
MEPETPY30M C LETbI0 YBEINYEHHUSI COOCTBEHHON BBIPAOOTKH U CHIDKEHHUS 3aTpaT Ha MOKYIKY
AIIEKTPOIHEPTUU HA PHIHKE DJIEKTPOIHEPTUH.

B nepuop xpusnca cutyanus U3MeHWIACh. DNEKTPOCTAHLIUSIMHU SHEProy3ia
MOKPBIBAJIOCH:

— 110 epuoaa kpusuca — 560 MBT, unu 45% wnarpysku y3na (ot 1025 MBT);

— Ha HayaJio nepuoa kpusuca — 530 MBT, unu 66% Harpy3ku y3ina (ot 750 MBT);

— B ycTaHoBUBLIMMcA nepuoa — 620 MBT, unu 66% narpysku y3na (ot 900 MBr).

B cBs31 ¢ HEOOIBIIMM CIIaZIOM HAarpy30K B MEPUOJ KpU3KCa YPOBHU HAIPSHKEHUSI Ha
TOJIOBHBIX MOACTAaHIMAX U 3NeKTpocTaHusAX OAO «MMK)» BeIpoCca MO ypOBHIO HAIPSKEHUS
220 kB mo 246-252 kB, o yposaro HanpspkeHust 110 kB 1o 117-120 xkB. Tem He MeHee,
dakTHYeCKue YPOBHU HAMPSKEHUS HE MPEBHIIIAIN MaKCUMallbHOE pabodee HaMPsHKEHHE 110
'OCT 721-77.

[Tpu aHanm3e AaHHBIX MO rpaduKamM Harpy3KH aBTOTPAHC(HOPMATOPOB TOJTOBHBIX
noactanmuii (I1IC) 220/110 kB ObutH BRISIBICHBI CeAYIOMNIE 0COOCHHOCTH PabOThI
anektpudeckux cereit 110 kB MOV:

— JI0 TIepro/Ia KpU3nca B HOPMAJIBHOM PEXHUME 3arpy3ka aBroTpancgopmaropos 220/110
kB na IIC NeNe 30,60,77,90 naxoaunacek B quana3one 20-35% oT HOMUHAILHOM MOIITHOCTH;



— B IIEpHO/J] KpU3Uca B HOPMAIBHOM peXUMe 3arpyska aBrorpanchopmatopos 220/110 kB
Ha IIC NeNe 30,60,90 nHaxonmnack B nuanazone 25-35% oT HOMUHaAJIbHOM MOIITHOCTH, a Ha
nojacrannuu Ne77 — 3% oT HOMUHAJILHOM MOIITHOCTH;

— B YCTAaHOBUBIIUICSA Mepuo1 — 3arpy3ka aBrorpanchopmaropo I1C NeNe 30,60,90
coctaBisieT 30-45% ot HoMuHAIBHOM MOITHOCTH, a I1C Ne77 — 15% oT HOMMHAaJILHON MOIIIHOCTH.

Onexktpuueckue cetu 110 kB u BbIme o pe3ysibTaTaM aHaJIU3a PEKUMOB B 3UMHUIMA
MakcumyMm 2008 1. xapakTepu3yITCsS HATMYUEM CYILIECTBEHHOTO pe3epBa 1o 3arpys3Kke
aBroTpancdopmaropos [1C 220/110 kB u nuraromux smuauit 110-220 kB. Ota cutyarus
COXpaHsieTcs U MpH paboTe ¢ MPOESKTHOM MPOU3BOAUTEIBHOCTHIO.

[Tocnennue roasl xapaktepusyrorcs st MOV pacmmpenuem cereit 110 kB, kotopoe
CBSI3aHO C BBOJIOM HOBBIX notpeduTteneil. Tak, B 2009 r.BBesieH B CTPOH KOMILIEKC
mucronpokatHoro mexa Ne9 (ctan «5000» ropstaeit mpokatku) u [IC 110/10 kB Nel6 ¢ nBymst
Tpa"copmaropamu 1o 63 MB.A, paciiupenue craieniaBuiIbHOI0 IPOU3BOICTBA 3a CUET BBOJIA
MAaIIMHBI HETPEPHIBHOTO JIUThS 3ar0TOBOK No6G KHCIOPOAHO-KOHBEPTEPHOTO 1I€Xa C
ANEKTpUUECKOi Harpy3kon 45 MBT, neun-kosia Ne4 B 351eKTpOCTaNICTNIaBIIIBHOM 1LIEXE C
Harpy3koii 25 MBT. DnekTpuueckue Harpy3kd peKOHCTPYUPYEMBIX U BHOBb BBOJIUMBIX
MIPOU3BOICTB IIPH pean3alui Mep Bbixoja u3 kpusuca Ha 3tan 2009 r. cocraBuiu 101 MBT,
TOrJa CyMMapHbI MAKCUMYM Harpy3ku ¢ y4eTOM PEKOHCTpyKIuu coctasui 1250 MBT. Oto
BBI3BIBAET HEOOXOAMMOCTh PEKOHCTPYUPOBATh U pactpenenurtenbubie cetu 110-220 kB ¢ yuerom
KECTKUX TPEOOBaHMI IO HAJIEKHOCTH 3JIEKTPOCHAOKEHUS HOBBIX OOBEKTOB, UTO SBJISIETCS OJTHUM
U3 OCHOBHBIX HalpaBlieHUH pa3BuTus 3Heproxosaicrsa OAO «MMK». B 2011 r. BBesieH B
SKCIUTyaTalMI0 KPYIMHEHUIINN 1eX X0n0aH0H npokaTtku Nell ¢ ycTaHOBIEHHOM MOIIHOCTHIO 40
MBT 1 [1C Ne23 (2x63 MB.A).Heo6xoauMo oTMETUTB, 9TO coriacHO «CTpaTeruu pa3BUTHUS
AEKTPO’HEepreTuky r. Maruuroropcka a0 2013 r. mprpoCT 3NIEKTPUIECKON HArPY3KU COCTABIISIET
115 MBT.



3 Crpykrypa AO «I'OP3JIEKTPOCETb»

[Tpunuun padotsl AkunoHepHoro OOmiecTBa «I 0paIeKTPOCETh)» 3aKII0YAETCS B
MOJIy4EeHUH, IPEOOPa30BaHUU U IOCTABKE JI0 MIOTPEOUTEIS JIEKTPOIHEPTUN HAJICHKAILETO
kauectBa. CTpykTypHO AO «l 0pasieKTpOCeTh» ASTUTCS Ha YYACTKH 0 crienuduke paboThl: TpU
y4acTKa BBICOKOBOJIBTHBIX CETEW — B UX BeZleHnn obopynoBanue Bcex TII ropona u kaGenbHbIe
munun 10,5 kB, kotopsie 3tu TII coennHSIOT; y4acTOK KaOEIbHBIX JIUHUNW — OHU 3aHUMAIOT
kabenmsimu 0,4 kB, coequnsronumu TI1 1 HemocpeacTBEHHO MOTpeOuTENei;
IIEKTPO-TEXHUYECKasl 1TabopaTopusi — 3TO BEICOKOBOJIBTHBIE UCIIBITAHUS, HAJIAIKa PeNIeHHOM
3alUTHl U ABTOMATUKH, TEJIEMEXaHUKHU, CBSI3U U T.I1.; Y4aCTOK MOJICTAHLIUNA U PEMOHTA
BBICOKOBOJIBTHOTO 00OPYIOBAHMS — ATO dKCILTyaTarus ¥ peMoHT ooopynoBanus 110, 35 u 10 kB,
uX 3a/1a4a — TpaHc(hopMUPOBATH JIEKTpodHepruto HanpspkeHueM 110 kB wiu 35 kB B 10,5 kB u
nojath ee Ha kabenbHyto JuHuio 10 TII. OTo moapasnenenusi, KOTOpble HEMOCPEACTBEHHO
CBSI3aHbI C 3JIEKTPUUECTBOM, pabOTy APYTUX paccMaTpUBaTh HE OyIEM.



4 PeKOHCTPYKIIUM U COBPeMeHHOe 000py10BaHue Ha 00bekTax OA

«"OPDJIEKTPOCETb»

Monepnusainust o6opynoBanusi 00beKkToB AO «"OPDJIEKTPOCETb» mpoBoguTcs
IOCTEINEHHO U IOCTOAHHO. ["'opojicKas 3acTpoiika pacmmpsiercs — 3To TpeOyeT BBoJa
JIOTIOIHUTENBHBIX MoLTHOcTel. Tak Tpu rona Hazaz Obutn BBeaeHb! IIC «Cernas» u 11C
«ToproBas». Onu HeOoubLIKEe (YCTAHOBJIEHO 110 OAHOMY TpaHC(OPMATOPy MOLTHOCTBIO 2,5
MBA), npeiHa3Ha4YeHbI 715 AJIeKTpocHa0)eHns nocenka « CBETIIbIi 1 KOMMEPUYECKUX 0OBEKTOB
I0)KHOM OKOHEYHOCTH ropojia. B Hacrosiee BpeMst NpoBoAUTCA MacluTaOHasi pEKOHCTPYKLUS
[1C98. Ona HeobxomuMa n3-3a Cenu(UKH yCTAHOBICHHBIX CHJIOBBIX TPaHC(POPMATOPOB — OHU
TpexoOMoTouHsble, BeIatoT 35 u 10 kB. ITo ctopone 10 kB momHocTel gocTaro4Ho, a BOT 35 kB
3arpyskeHa 1moJi HoMmuHai. i pasrpys3ku 3THX TpaHnc(hopMaTopoB ObLIT CMOHTHPOBAH €II1e OJIUH —
32 MBA. [Ins vero B PY — 10,5 kB Ob110 BhICIIEHO eme aBe cexiuu, Ha OPY-110 kBObu1n
CMOHTHPOBaHBI: 3J1era3oBblil BeikiItouareib 110 kB, pazbeaunurens, TpancpopmaTopsl TOKa U
nanpsokenus 110 kB, a takxe nepsast B «'OPOJIEKTPOCETU» kabenbnas nunus 110 kB. Ha
OPVY-10 kB nononHuTENbHO yCTaHOBWIIM [1BA AYTOracsIuX peakTopa U pa3beIUHUTENIN K HUM.
OIHOBPEMEHHO C 3TUM OBUIM 3aMEHEHbI MOPAIbHO U (PU3MUYECKH YCTApEBIINE MACIISHbIE
BBIKJIFOYATEJIH — Ha BBOJIHBIX, CEKIIMOHHBIX M MIOCTENIEHHO OTXOIAMINX (praepax.

Boo061iie 3ameHa MaciisiHbIX BBIKIIIOUaTesel Ha BakyyMHble (110 10 kB) min Ha 3nerazoBbie
(mo 35 u 110 xB) miu yxe npoBoauTCs, WM €CTh B IUIAHAX Pa3BUTHA. DTO 3aBUCUT OT OIOJKETA U
BO3MOXHOCTH Oecriepe0oiHOro nuTanus norpedureneid. HeBo3aMOKHO OTKIIFOUMTH BCIO
noacraniuio uin gaxe Bce TII 6oree, uem Ha cyTku. [103TOMY pEKOHCTPYKIINH 3aTATHBAOTCS 110
BpPEMEHU Ha Mecslibl U 6oblie. Eciiu mo3BosisieT TeppuTopust U OFOJKET MpOILe MPOBECTU
CTPOUTENILCTBO HOBOTO 00bekTa —Tak 10 JieT Ha3aa nony4yuiiocs ¢ noacranuueii Ne49. B to Bpems
KaK psJIOM CTPOWJIACh HOBAsl, CTapasi MOJHOCThIO (PYHKIIMOHUpPOBAJIA. A MOcje IMyCKa Ha X0JI0CTON
x0J1 HOBOM nojictaninu kabenu 10,5 kB co crapoii mocreneHHo, o uH-ABa B J€Hb, ObLITH
nepeBe/IeHbl Ha HOBBIA HHEPTOOOBEKT.

Tak ke B TeYEHUU TOCIIETHUX JIBYX JIET HA TeX MOJCTaHIuX, T1e B PY-10,5 kB
YCTAQHOBJICHBI STUEHKHU 3aKPBITOrO THIIA, OblJIJa CMOHTHPOBAHA U B3sTa B pabOTy yroBast 3alUTa.
Ee otnnume ot 0ObIUHBIX 3alIUT COCTOUT BO BpEMEHU cpabaThbIBaHUSA-AYTrOBas 3aluTa paboTaeT
0e3 BbIJIEPKKU BpEMEHU, MTHOBEHHO, TEM CaMbIM 3alliuiias Bcio cekuuto 10,5 kB ot nocnencteuit
KOPOTKOT'O 3aMbIKaHUS! BHYTPH siueek. Takue aBapuiiHbIe CUTyallud HAaHOCST 00JbIION yiepO u
Ha MX JIMKBUJALMIO TPATUTCS 3HAUUTEIBHOE KOJIMYECTBO BPEMEHU U CHUII.

B tex xe sueiikax MeHs0TCA HeA(HEKTUBHbBIE KOHIIEBbIE KaOelbHbIe My(Thl C MACTHKON
Ha TaK Ha3bIBaeMble CyXHe, HeCTeKaeMble MY(THI.

B Hacrosiiiee Bpemst MpoKiaibIBaeTCsl ONTOBOJIOKOHHBIN KaOeab Ha OCHOBHbBIE OOBEKTHI
AO «@'OPOJIEKTPOCETD» nins 3aMeHbI ycTapeBILIEH 1 Ha)KHON TEIEMEXAHUUECKOM CBSI3U.
JleMOHTUPYIOTCS cTapble MPUOOPHI yueTa U YCTAaHABIMBAIOTCS COBPEMEHHBIE — DJIEKTPOHHBIE.

B kBaptaneubix TII Takke npoBoasTcs paboThl O 3aMeHe naHeneil pyounsHukos 0,4 kB
Ha OoJiee coBpeMeHHbIe. [l HUX 3aKkynatoTcsi HoBble TpaHchopmaropsl 10/0,4 kB — ¢ menbminmMu
rabapuTamMH U BECOM.



S Hoacranuust Ne99

[Toacranmus Ne99 noctpoena B 1977r. coenuHeHa ¢ TpaHC(HOPMATOPHOM MOICTAHIIUCH
Ne66 u noacranuueit «CmenoBckas» BO3AYIIHON TMHUEN AtekTponepenay 110 kB. Beenena B
skcruryaTtaruio B 1997r. [loncrannus kinaccom Hanpspkenus 110/10 xkB.

[Toacranmus Ne99 naxonures Ha ynuie Tpyna 44a, ropona Maraurtoropeka. [luraercs ot
JIBYX MOJCTAHIUHN - 0T CMEIOBCKOM MOACTaHIIMU (heIepalIbHOTO YPOBHS M mojicTaniinu Ne60, 1o
110 xB xaxngas.

[Toncranmms Ne99 ciy)uT 711 NUTaHUS TOPOJCKUX DJIEKTPOCETEN: OT F0KHOM YaCTH T.
Maruurtoropcka 10 yi. CoBeTCKON apMuHu.

Ha moacranmmm Ne99 ycranosieHsl 1Ba cuiioBeiX Tpanchopmaropa T1 u T2 tuma TPJIH
63/110/10 momHOCcTEI0O 63MBA. (T - Tpexdasubiii; P - ¢ pacuienieHHO# 0OMOTKOMH, T.€. IBE
oOMoTku Ha ctopoHe 10 kB; I - oxnaxkaeHre Macia OCyIecTBIsIeTcsl 00 lyBOM BO3/1yXa IpH
MTOMOIIM BEHTHJISITOPOB, YCTAHOBJICHHBIX B MAaCIOOXJIATUTENAX TpaHchopmaTopa; H -
pEryaupoBKa HAPsHKEHUS MO/ Harpy3Koi, MOKHO PETyJIMpOBaTh HANPSKEHUE MOBBIILIATH €r0
WJIM TIOHMIKATh, HE OTKJII0Yasi TpaHchopMarTop).

VY xaxzaoro Tpanchopmaropa uMeeTcs pacIMPUTENbHBIN O0ak s Macna (puc. 17),
NpeHa3HAYCHHBIH [T OJ/IepKaHus YPOBHS Macia B TpaHC(OPMATOpE C yKa3aTeJIeM ero
BEJIMYMHBI, B 3aBUCUMOCTHU OT TEMIIEPATYPbI Macja U OKpYKarollel CpeJibl.

Tpancdopmaropsr T1 u T2 ycTaHOBIIEHBI HA OTKPBITOM PaCIIPEICIUTEIHEHOM YCTPOUCTBE
(OPY 110), (puc. 15)

Ha OPY 110 ycranosnensl 2 cuctemsl mivH 110 kB, ¢ kommyTanmoHHbIM 000pyA0OBaHHEM
Y CEKLIMOHHBIM MACJISIHBIM BBIKJIFOYATEIIEM.

[Tomumo 3toro, Ha OPY 110 ycTaHOBIE€HBI MOJTHUEOTBOABI U Pa3psIAHUKH U1 3aLUTHI OT
BHEIIHUX ¥ BHYTPEHHUX NEPEHANPSHKEHUM CETH.

Ha BBonbIX mopTtanax 110 kB ycTaHOBIEHBI BBICOKOYACTOTHBIC 3arpaguTelin,
NpeAHa3HauYeHHbIe ISl Iepelaun CUTHajla BbICOKOM 4acToThl o inHUM 110 kB Ha moacranuuum ot
KOTOPBIX 3anuTana nojactanius Ne99. CurHaiiamu MOTYT ObITh KOMaH/IbI Ha JIEHCTBHUE PEICHHOM
3aIUTHI, & TAKXKE U3MEPUTENNbHbBIE BEIUYUHBI (puc. 18).

Taxxe Ha OPY ycraHoBieHbl TpaHC(hOpMaTOphl TOKA U HAMPSKEHMUSI, IPEIHa3HAUYECHHbIE
JUIS U3MEPEeHus ToKa 1 HanpsbkeHus B nersx 110 xB. (puc. 15).

Ha OPY ycranoBneHBI HIMHHBIE PA3bEAUHUTENHN, C 3a3EMIISIOIIUMH HOXKaMHU.
PasbenunnTenu npeaHazHavueHbI 7S CO3/IaHUs BUUMOTO pa3phiBa [ENU 1 00ecTeyeH s
0€30MacHOCTH BO BpeMs paboThl. 3a3eMJISIOIINE HOXKH CIYXKaT JIsl oOecriedeHust 6€30macHOCTH B
ClIy4asix HeNpaBUJIbHBIX ACHCTBUN ¢ KOMMYTAallMOHHBIMU anapaTaMH.

Kommyrtarus na OPY 110 kB ocymiecTBiisieTcst MacIssHIMU BBIKIIIOUATENs MU (puc. 16).
Onu npenctaBisoT 3 6aka ¢ papPopoBsIMU BBOAAMH € OOIITMM MPUBOJIOM Ha KOHTAKTHI
BBIKJTIOUATENS. PAIOM C BRIKITFOUATENISIMU YCTAHOBJIEHBI KAl MTUTAHUS U YIIPaBICHUS
BBIKJTFOUATES.

Hanpsoxenue 10 kB mocine ero tpancdopmanuu 110 kB nonagaer B
KOMILIEKTHO-pacnpeaenutenbHoe yerpoiictBo (KPY 10 kB), (puc.12), rae uepes
KOMMYTAIIMOHHYIO anmapaTypy pacrpeaensercs K moTpeduTensm mo kabenbHbpIM JuHusIM 10kB.



OpHonuHelHas cxema noacranuuu 99 (puc. 1).

Puc 1 — Ognonuneiinasg cxema

Anmaparypa ynpaBieHUsI OTIEPAaTUBHBIX IEMEe UMEET UCTOUYHUK MTOCTOSIHHOT'O TOKA -
aKKyMyJIATopHYIo 6arapeto (puc. 10), koTopas HAXOAUTCS B PEKUME TOI3aAPSAKU Yepe3
3apsAHbIN armapar.

VYrpaieHre noJICTaHIIMK OCYIIECTBIISIETCS CO UIUTa yIpaBieHus (puc. 2).

Puc 2 - Ilut ynpasieHus.

Muemocxema noactanmu Ne99. (puc. 3)

Ha pucynke 3 muemocxema cxema 110 kB u 10 kB, Ha koTOpOii cxemaTHuHO N300pa’keHO
OCHOBHOE 000pY/JJOBaHME MMOACTAHIIUU U YCTAHOBJIEHBI KIIIOYM YIIPABIECHUS KOMMYTallMOHHBIMU
anmnaparam.

Puc 3 - Muemocxema



[Manens curnanuzanmu (puc. 4). Takke uMeeTcsl peeifHas aBTOMAaTHKA 3aIIUTHI (TTaHeTH
curnanuzauun) (puc. 4) (7-8 nmaneneit) Bce HencnpaBHOCTH MOKa3bIBAIOTCS Ha anmnaparype,
MEPBLIM ACIIOM Cpa6aTBIBa€T CUTHAJIM3aluAa, IIpu YCTPAHCHUH HCIIOJIAaJ0K IICPBBIM ACJIOM
BKJTIOYAETCS [IBETOBAsI CUTHAJIM3AIMS U CMOTPUTCS KaKue OJIMHKEPA BBIMAIH U ONPEIEIISICTCS
HEUCTIPABHOCTb.

-
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Puc 4- I1anens curnanuszanuu

[TuT cobcTBEeHHBIX HYX (puUC. 5)

[MuTanue mpou3BOIUTCS OT ABYX TPaHC(HOPMATOPOB COOCTBEHHBIX HYXKI — 3TO (uep
99-03 u 99-44 no 10 kB. Tpancdopmaropsl npeodbpazoBsiBatoT HanpspkeHue ¢ 10 kB va 220 B u
220 B, noparoTcst Ha cOOTBETCTBYIOIYIO cekuuto (1 u 25 cekuust), Takxe 220 B, ABP Ha
CEKI[MOHHOM aBTOMaTe.

Puc 5 — IIIuT cOOCTBEHHBIX HYX]

[kads! JAucTaHIIMOHHOMN 3aIUTHI (PUC. 6)

Ha moncranmmm nMeroTcs mkadbl AMCTAHIIMOHHOM 3aIUTHI, KOTOPbIE MOIEPKUBAIOT
cBsA3b co CMenoBckoi u nojacrannuei Ne60. Jlannas annapaTypa npeaocTaBiseT
JMCTAaHIMOHHYIO 3alIUTy U KOHTPOJIb HAPSDKEHHS, TAKXKE YACTOTHYIO 3aIIHTY.

Puc 6 — llIxads! AUCTAaHITMOHHOW 3aIUTHI.



OTnenbHbIE YacTH 000PYAOBAaHUS MPEIOCTABISIOT JU(GepeHIMATBHYIO 3alIUTY O
JMHUM.

Mkad "Kenp" (puc. 7).

Yepes atoT mkad YensOuHckas MoACcTaHIUS MOXKET YIPABIATh pabOTON MOACTAHIINH
Ne99. Onu mosryyaroT CUTHAJIBI TPU BO3HUKHOBEHUH BHEIITATHON CUTYAIH 110 ONTOBOJIOKHY H
MOT'YT 00€CTOYUTDH NOACTAHIUIO TUCTAHIIMOHHO.

Puc 7 - lkad «Kenp»

[Ikad ynpasiienus u 00ayBoM Tpanchopmaropa (puc. 8)

OroT mKkad oTBeyaer 3a 00AyB/0oXIaxAeHUE TpaHC(HOPMATOPOB, 3a 000TPEB MPUBOJIOB U
MAacISTHBIX 0aKOB. 3/1€Ch TaK)Ke MPOUCXOAUT KOHTPOIJIb U30JISALINH, €CIIA YTO-TO BKIIIOYAETCS, TO
MOKa3bIBAETCsl HEUCIPABHOCTh HA IIUTE MEPEMEHHOTO TOKa.

Puc. 8 — llIxad ympaBnenus 061[6'1\; TpanchopmaTopa.

[[ut mocTossHHOTO TOKA (pHC. 9)
[TocTosIHHBIN TOK HYXKEH 7S JIMHUU 3allUThl aBTOMAaTUKU. HanpspkeHne moCTOSTHHOTO
Toka paBHa 100 B.



Puc 9 — lllut nocTosiHHOTO TOKA.

Mxad M3IT (3apsimHoe ycTpoiicTBo) (puc. 10).
Cry>xuT A 3apsiia akKyMyJISTOPHON O0aTtapeu, U BKJI./BBIKJI. MacCIsIHBIX BBIKJIFOUATENEH
110 u BeixrouaTenu 10xB.

Puc 10 — IlIxa¢ U311

AxkkymynsTopHble 6atapeu (puc. 11)

AKKyMyIsITOpHBIE OaTtapen cocToAaT u3 108 0aHOK aKKyMYJISTOPHBIX OaTapeu. «+»
KpPacHBIU, «-» CUHUHU. [IpUxoauT «+» Ha epByr0 O0aHKY, «-» BBIXOTUT co 108 Ganku. Tum
akkymyistopaoi 6atapen «VARTA 2309y, rne: 2 — HanpsbkeHue Kaxkaon 6anku 2B, 3 — tun
MOJIOKUTEIHHOU IITIACTHHBI, 9 — KOIMYECTBO MOJOKUTENBHBIX IIACTHH B KaXK10i 6aHke. EMKoOCTh
AKKyMYJISATOPHBIX OaTtapen — 450 Amnep yacoB. AKKyMYJISITOPBl KUCIIOTHBIE. DKCILTyaTaIHs
Oarapeil 3akTr04aeTcs MPaKTUIECKH TOJBKO B JOTUBKE TUCTHIUTMPOBAHHON BOJIBI pa3 B TOJI.
[TomerneHne akKyMysIsITOpHON OaTapen 000pPYI0BaHO MTPUTOYHO-BHITSHKHOM BEHTHIISIITUCH.



Puc 11 — AkxkymynstopHble OaTapeu

KPYVY (kommuiekcHoe pacrpeneanTenbHoe yCTpoicTBo) (puc. 12)
KPVY npennasnaueno s pacrpenenenus toka no TII u [PII, Tak ke 3necy HaxonsaTcs
BBOJIHbIE CEKI[MOHHBIE BBIKJII0YATENH! (9 pa3HOBUIHOCTEH).

Puc 12 — KPV.

HIxad AUVC (aBTOMaTH3MpOBaHHAst HH(GOPMAITMOHHO-U3MEPUTENbHAs cUCTeMa) (pHLC.
13)
[Toxa3eiBaeT naHHBIE 11O MTOTPEOJICHUIO U ABTOMATHUECKH TPOBEPSIET JaHHBIE.

Puc 13 - IlIxkadp AUNC.



Panuaropsi (puc. 14).

Ha pagmnaropax (puc. 14) ycTaHOBICHBI JBUTATEIH C 00 TYBOM.

OHu cirykar i OXJaKIeHUS. BEeHTHIIATOp ycTaHABIMBACTCS HA KOXKABIA pauaTop.
Panuarop coenrHeH coeTMHUTENBHBIM KpaHOM ¢ TpaHcgopmaTopoM. Bo Bcex BBogax
TparcGopMaTopsl ToKa BCTpoeHHbIE. OTTy/1a BEIXOAST TOKU HA IMAHEIH 3aIlUTHI.

Puc 13 — Paguaropsl.

Tpancdopmarop (puc. 15)

Tpancdopmarop 3-X a3HbIii ¢ paciierieHHOH 0OMOTKOM 10 HU3KO# cTopoHe, rae: /1 -
NPUHYAUTEIbHOE NyThe, H - perynupoBka moj Harpy3koi (T.e. Ipy MOHMKEHUU Harpy3Ku OH
MOXET peryJupoBaTh €€), OH perynupyet Hanpsbkenue B 10,5 kB. Perynstop umeer 12
MOJIOKEHUH.

Puc 15 — Tpancdopmarop

Tpancdopmaropsl Toka TT - 110 kB TO3M (dapdhopoBslit MacasIHBIN U30IATOP
TpanchopmaTopa Toka). OHM CITyKaT JJIsl MTUTAHUS [ETIeH 3aIUThl, IMEHHO CEKITMOHHOTO
MAaCJISTHOTO BBIKJTFOYATEJIsI.

Macnenslii BeIKTIOYaTENb (puc. 16).

Macnsaasii BeikaodaTens 110 kB, Homuaaasab1i Tok — 2000 A.

Puc 16 Macnenslii BBIKITIOHYATENb
PacuupureabHbIi MacasiHbli 0ak (puc. 17)



pacIMpUTENbHBIA MAcISHBIN OaK CIY>KUT JUIS 3alIUTHI TpaHCchopMaTopa OT pa3phiBa T.K
B IIPOLIECCE IKCIUTYaTallUU MACIO0 U3MEHSIET CBOH 00BEM.

Puc 17 - PacummpuTenbHbli MAaCISIHBIN Oak

OITH (orpanuuunTens nepeHanpspkenus) (puc. 18)

OIIH nanpspxenueM 110 xB. IIpu noBblieHHOM HanpsbkeHUH OyAeT npo0oil n3onsauuu
OIIH ¢ nocnenyromum e€ BocctaHoBiIeHHEM. OcTanbHOE 000PYI0BAHKUE HE MOCTPAIACT.

Puc 18 - OIIH.



6 Moacranuusa Ned8

Ha nuneliHbIX H307ATOpax HaxoAATCs JIMHEUHbBIE PA3bEANHUTENIN, KOTOPBIE CIIYXKaT JJIs
pa3MbIKaHUS LIETIH.

C noacranuuu 98 nuraHue NpUXoauT Ha ycTaHOBKM 48 noacranuuu. [loacranmus 48
3aMuThIBAaET MOTpeduTeNeit r. MarHuTOropcka ot Bok3aia 110 yi. JIeHuHrpaackas HCKITrovast
nocenok Kpsiiosa. Uepes nieHntpanbhbie pacupenenurenbuabie myHKTs! (LIPIT 16 u LIPII 20)
NPUXOJHUT MUTAHUE K TOTpeduTeNsaM, HanpspkeHue nmonmxkaercs ¢ 10 kB go 0.4 kB. [Mutanue
MOJCTAHIIMS TOJIYYaEeT 10 ABYM BBOJAM M 3aIIUTHIBAET CUCTEMY ILLIKH.

Puc 19 — Iloacrannmsa 48

Opnnonuneitnas cxema nojacraniuu Ne48 (puc. 20).

Puc 20 — OqnonuHeinas cxema

JIBe crCTEMBI IIMH Ha KOTOPBIX YCTaHOBJICHBI IIMHHBIEC pa3beauHuTenu. [lepsas cucrema
IIMH 3aIIUTHIBAET NEPBbIM U TPETUH TPaHCHOPMATOPHI, TAKKE 3AIUTHIBAIOTCS TPAaHCHOPMATOPHI
HarnpspKeHus. Bropas cuctema mmH 3anuThIBAET BTOPOH U 4eTBEPTHIN TpaHcpopmaropsl. Ha
TpaHchopMaTop NPUXOJUT HanpsbkeHue 10 35 kB, rine nonmkaercs 1o 10,5 kB u nepenaercs Ha
TpaHc(hOpMaTOPbI, OTKYZA JaJIbllIe UAET Ha IIMHbI ONPEAEICHHON CeKLUU.

[IIvHHBINA pa3beAUHUTENb, IMHEWHBINA Pa3beAUHUTEIb, MEKY HUMHU BaKyyMHBIN
BbIKJItOUaTesb. [1o kabento 0T TMHEHHOr0 pa3beAMHUTENS HANPSDKEHUE UIET K NOTPEOUTENIO
(LIPII-16). Takum 0Opa3oM Ha KaXKAYIO CEKIIMIO HMEETCsl CBOU MOTpeOUTEINh, TpaHChopMaTop,
peaxkTop, TpaHCHOPMATOP HANPSHKEHUS U KOHAEHCATOPHbIE YCTaHOBKH.



Puc 21 - KPY

[Tanenp HEHTPATLHOM CUTHATU3AINWN COOOIIAET O TOM, YTO IPOUCXOAMIIO Ha TIOICTAHIIHH
B MOMEHT OTCYTCTBHUS OOCITYKHBAIOLIET0 MepcoHana. Ha qanHol manene MOXHO YBUJETh: KIIIOUU
yIIpaBIICHUS, HAMIPSHKCHUE TPaHC(HOpMaTOpOB.

31ech HAXOAUTCA pelieiiHas 3aluTa Bcex Tpanchopmaropos. imeeTcst IuT noCTOSHHOTO
TOKA JIJISI TUTAHUS PEJICUHOM 3allUTHI.

Puc 22 — Peneiinag 3ammra

JlaHHBINM UT TUTaeTCs OT AKKYMYJISITOPHOH OaTapeu.

Puc 23 — [T moCTOSTHHOTO TOKa

Henaneko ot nomemnieHuss AKKyMyJISTOPHON HaXOIUTCS CIIy>)KeOHOE MTOMeIlleHue, B
KOTOPOM XPaHSATCS pa3jIM4HbIe Bel. Takue Kak: CelHaaIbHbIi KOCTIOM, € IANOYKOM, OUKaMH U
KHCJIOCTOMKMMU TMepyaTKaMu; apeoMeTp AJIsl U3MEPEHHS INTIOTHOCTH 3JIEKTPOJIUTA, CAMH
AJIEKTPOJIMTHI - IUCTHIUIMPOBAHHAS BOJA.

Ha moxacranmmu 48 akkymynsatopasie 6atapen GroE-10 Hoppecke na 250 ammep-uacos
coctoAaT u3 106 anemeHTOB. Takke Ha MOACTAHIIMY UMEETCS «IIUT COOCTBEHHBIX HYXKI» JUIs CBETa
1 000orpeBa MOMEIIEHHUS, Ha JAaHHBIN MUT Yepe3 BaKyyMHBIN BeIKI0YaTesb 10,5 kB moctymaer
HanpspkeHue U nonmkaercs 1o 0,4 kB.



7 Hoacranuust Ne49
Hampsokenue 110 kB nonaetcs ¢ noacraniuu 60. Bot Hama nepsast onopa (J1Be TUHUH
110 kB). Yepes pazbeaunurenu (Puc. 26), anerazossie Beikiatoyarenu (Puc. 27) na
Tpancpopmarop Homep 1 (63 MBA).

Puc 28 — Oqnonuueinas cxema

Cxema clienana TakuM 00pa3oM, 9TOOBI MOYKHO OBLITO 3aITUTaTh OT OJTHOTO
TpaHchopMmaTopa BCIO MOACTAHIINIO, OT OJTHON JIMHUM BCIO nojicTanuuio. ABP paboraer mo 110
kB u 10 kB. CoGpana cxema ¢pugepa MOCTUK ¢ OJJTHON CTOPOHBI, €CIIM YTO NMPHUAETCS BKJIIOYATh
BPYUHYIO, JIeNIaTh IEPEXO/I.



Tpancdopmaropsl Toka Tuna TO3M na 110 kB, oHu cTosT Ha 3aMIUTY U3MEPEHUSI.

PazbenunuTenu — BKJI U BBIKJ, OHU MOBOpaunBatoTcs Ha 90 rpamycoB (pa3be3KaroTcs)
(Puc. 29). PazpequHUTENM UMEIOT 110 JIBA 3a3EMIISIOIINX HOXA HA JIMHEWHOM TpaHCHOpMATOpE U
[0 OJJHOMY Ha IIMHHBIX TpaHchopmaTtopax. YToObl 3a3eMIIATh JTUHUIO BKIHOYatOT 3P.

[ut ynpasnenus noacranuuu. (Puc. 30)
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Puc 30 — Illut ynpaBnenus

CXCMa, Ha KOTOpOﬁ BUJHO, YTO BKJIFOUYCHO, YTO OTKIKOYCHO, 6JII/IHKCpa, TO €CTh BCC

«TMIIO» TTOACTaHIIMU. Pabounii mepcoHas MpUXoauT yTpoM H mpoBepsieT cxemy (Puc. 31) Ha
HCIIPABHOCTD.

Puc 31 — Muemocxema



Kitoun ynpasnenus. Ha mojcraniuy B OCHOBHOM BCE€ YIPABISAETCS TUCTAHITMOHHO, €CITH
yIpaBieHUE OCYIIECTBISIETCS BPYUHYIO — 3TO YK€ HEHOPMAJIbHBIN PEXKUM.

TpanchopMaTopsl, peryupyeMble o] Harpy3Koi, UMEIOT PAaCIIETUICHHYI0 OOMOTKY Ha
cropone 10 kB, To ecTh OT oHOTO TpaHchopmaropa 2 cexuuu 1mo 10 kB.

3amuTa TpaHcGOPMATOPOB BBHIITOJIHEHA MUKPOIIPOIIECCOPAMHU.

Axkkymynstopabie 6atapeu (Puc. 32): 35 Ganok, 6 B Ha ofuH 31eMeHT, II0THOCTD 1,24,
eMKocTh — 191 Au.

Puc 32 — AkkymynsatopHble OaTapen

Ha nozacranimm HaXo/SITCsI TOJBKO BAKYyMHBIC M DJIETa30BbIC BBIKIFOUATEIH, TAK KaK
COJICHOM/IOB HET, BKJIFOUCHHUE U OTKIIFOUCHUE ITPOUCXOIUT HE OT aKKYMYJISITOPOB, OHU CTOSIT
TOJIBKO Ha 3alllUTy ¥ CUTHAIM3AIHMIO, T0ITOMY aKKYMYJISITOPHBIX OaTapeil HeMHOTO.

Tpanchopmarop TP NQ&H(PI/IC. 33)
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Puc 33 — Tpancdhopmarop TPNel



[unnaki MocT (2 Mmocta o 10 xB) (Puc. 34)

Puc 34 — lIluaHbIA MOCT

TokoorpaHU4YMBaIOIIUKA PEAKTOP JIJIsl YMEHBIIEHHsI TOKOB KOPOTKOTro 3ambikanusl. (Puc.
35)

Puc 35 — TokoorpaHn4YMBarOLINil peakTop

Tpancopmaropsl Toka it AU(. 3aUTHI (KPyTible, O1€ThIe HA IMHAX).
(Puc. 36).

Ha tpancdopmatop npuxoaut 110 kB Beixogut 10 xB. IIpoxoguuku uayt 8 KPY 10,5
kB. Ot noxcrannuu 49 3anuTaHa 1eHTpaJIbHAs 4acTh MPaBoOro oOepera.

BbIxoHOI 371eMeHT - BakyyMHBIH BbIKITIouaTelnb (Puc. 37), CTbluHbIE KOHTAKTHI -
BEPXHHUI U HUKHUU.



Puc Ne37 — BakyyMHBIN BBIKJIIOYATENb

Brikatogyarens 3aKaTbIBa€TCsl, IITOPKUA OTKPBIBAIOTCS M OH IIPOXOIUT BO BHYTPb. Tam
TOKE €CTh IPOXOAHUKU. KOHIIEeBHKH CpabaThIBalOT, TO €CTh OH BKATHJICS, BCTAJ HA YIIOP, a TOTOM
YK€ €ro BKIIIOUYAIOT. 3aKaThIBAIOT BPYYHYIO, & BKIIOUYAIOT YK€ IUCTAaHIMOHHO. 3aIlINTa
BBITNIOJIHEHA MUKPOIPOLIECCOPHBIM YCTPOHCTBOM.

Tpanchopmarop crout 400 kBA u B ero HysneByro TOUKy B 3Be31y BkitoueH JI'P ans
KOMITCHCAIIA EMKOCTHBIX TOKOB, TaK KaK BCE MOTPEOUTENN KabeaeM UIyT eMKOCTHBIE TOKU
OYEHb OOJIbIINE U MPOTSHKEHHOCTH Kalesns 0obIast.

ABP ocymiecTBisieTcs uepes CeKIIMOHHBIN BBIKIIOYATENb U CEKIIMOHHBIA pa3beInHUTEND,
CHUMAETCsl HAIIPSDKEHHUE HA OJJHOM CEKLIMH, OTKJIFOUAETCSI BBIKJIIOUATENIb BBOJHOM, YEPE3 HErO
pabotaer ABP, 3anuTeiBaeTcs OT Ipyroro Tpancgopmaropa.



8 Hoacranuust Ne98
[To nBy™m nunusam ¢ nonacranuu 60 npuxoaut nutanue 110 xkB. [Moxcranmms sisercs
TYNUKOBOM, TO €CTh IIPSMOE NMUTAHUE UJIET Ha JiBe Apyrue noacranuuu 99 u 49. Pucynok 38 OPY
nojcranuuu 98.

Puc 38 — OPY noxcranimu 98

Opnnonuneitnas cxema noacraniuu Ne9§ (puc. 39).

Puc 39 — onnonmuHeliHAsg cxeMa



Brikmouatenu Ha moactannuu Macisabie Tuna BMIT-110 (BeIkiTioyaTens, MaclsHbIH,
0IBECHOM, HanpspkeHreM 110 kB), airera3oBblii BBIKIIIOYATE b TOJIBKO oauH, Tina BI'T-110 (BI'
- BBIKJTIOYATEIb JIeTa30BbId, T - yCIIOBHOE 0003HAYCHNE KOHCTPYKTUBHOTO UCITOJTHEHUS ).

Tpanchopmarop Hanpsokenuem 110/10 kB ¢ pacmiersienHONH 00MOTKOM, TO €CTh C OJHOTO
TparcopMaTopa HU3KOE HAIPsHKEHUE UMEET 6 BBIBOJIOB MUTaHUs Ha 2 cexiuu 1o 10 kB.

Macnsuuk 110 kB 63 MBA tpancdopmarop Beosa 110 kB BexoasT 2 HanpspKEeHUs, OJTHO
HanpspkeHue Kk morpedurensm 35 kB u oomotka 10 kB. C xaxaoro tpancopmaropa ujaet
paclerieHle 4yepe3 TOKOOTPaHUYMBAIOIINI peakTop, BBOJ 3aXOIUT B IOMEIICHHUE U TaM uepe3
peaKkTop AENUTCA Ha 2 YacTH.

Tpanchopmarop Hanpspkenus (puc. 40) yepes Hero 3aBeIeHbI BCE 3alIUThI ITOICTAHITUH,
HaIpUMep, MAKCHMAIILHO TOKOBAs 3all[UTa U Ta30Bas 3aluTa TpanchopMaropa.

Puc 40 — TpanchopmaTopbl HaPSHKEHUS

Tpancdopmaropsr HanpsikeHus 110 kKB BBITOTHAIOT TOJIBKO U3MEPHUTENBHYIO (PYHKITHIO,
MOKa3bIBAIOT HAJTMYHUE HAMIPSIKEHUS.

[Iuranue Ha MoACTaHIMIO MPUXOAUT MO BO3AyIIHBIM JHHUSIM 110 kB, a Ha anerazoBbie u
MAaCJISIHBIE BBIKJIIOUATENN MPUXOIST M0 KabenbHbIM JTUHUAM. CTOAT 3 MyQTHI ¢ H30IUPYIOLIEH
Cpenoi — CHIIMKOHOBBIM MaclioM Ha My(Tax.

Tpanchopmaropsr TAHT 63 MBA (Tpéx 00MOTOYHBIH, JyThE HE3aBUCUMOE, HAMIPSKEHUE
perynupyercs 0e3 CHATHS Harpy3kH, Tpexdasnsiii). Jluaus 35 kB Beimonnena muHamu, a 10 kB
kabemsimu. Crout JII'P kak komneHcaTop €MKOCTHBIX TOKOB, B city4ae aBapuu 30 MHUHYT
MOJJIEP’KUBAET JIMHUIO MIPEIOTBPAILAsi OTKIIFOUEHUS, 1711 TOr0, 4YTOObI paboune MOIn
OTIpeIeIUTh HEUCTIPABHOCTD. JIeCTBYET Kak AOMOIHUTENbHAS 3alluTa TpaHchopMaTopa.



JlekoMIIeHCaTOPbl EMKOCTHBIX TOKOB — CTOSIT YCTAHOBKH M 2 TepMuHazia. VX Ha3HaueHue
— oTpeJieTICHUE TapaMeTpoB paObOTHI M OTIPECIICHHE aBapUIHBIX CUTYyanuil. Bce aBapuitHbie
CUTyalluH, KOTOPLBIC ITPOUCXOJAT Ha IIOACTAHIINU 3aXOJ4T B H_H(a(b perucTpanuu aBapHﬁHLIX
COOBITUI. AMITepak MPUXOAUT HA CYETUHK (puc. 41).

C tpancdopmaropa 10 kB 3axoaut B KPY (kommiekTHOE pacnpenenuTenbHoe
YCTPOMCTBO) C BBOJIHBIX BBIKJIFOUATENICH UAYT IIMHBL. Tam yCTaHOBJIECHBI MACIISIHBIE U BAKYYMHBIE
BBIKJTIOUaTesu (puc. 42)

DIIEKTPOHHOE 000PYAOBAHUE — CTOSAT OJIOKH, OJIOKH YIIpaBJCHUs, OJIOK 3aIlMT U 0JI0K
pErucTpaluy aBapUHbBIX COOBITUH. 1)1 OTKIIFOUEHUS CTOST YCTABKH — I10 TOKY OTKJIFOUEHUS U IO
bunepy, BHU3Y TIOJIO’)KEHHAs ycTaBKa 12 A, OHa yKa3bIBaeT B KAKOM MECTE aBapUitHas CHTYyaIlusl.
Tax >ke Ha TOTPEOUTENAX MPUCYTCTBYIOT CYETUUKH TSI yUeTa dIIEKTPOIHEPTUH.

[Moncranmus 98 Ha muHUYM 35 kB uTaeT: MarHUTOropckyro nruredadpuxy 52
MOJICTAHIINIO, BOJAOKAHAN MOACTaHIUIO 72.

Ha nunuu 10 kB umeercs 42 notpedutens: ['opMon3aBo, MOCENOK 3amaHbli, apKTHKA
(xonmoamibHUK) (pabprka MopoxeHoro, romMa JHeproYepMer — 2 kBapTaina, kunoreatp PonuHa,
KTII maraut — kpekepHas padbpuka u T.JI.

oy

Puc 42 — Brixkimrouareiib MaciITHBIA

Ha 98 noacranimmu OPY cxoxue ¢ 99 u 49 moncradnusiMu.



