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I[Iporpamma mpaxtuxu/HAP cocrapmena ma ocHose ®I'OC BO - GakanaBpuaT IO

Hanpasiennio momrotopku 13.03.02 OnexrposHepreTdka M 2NEKTPOTEXHHMKA (rpuxas
Munobprayku Poccuu ot 28.02.2018 r. No 144)

Ilporpamma npaktuka/HUP pacemorpena ¥ omofpeHa Ha 3aceiaHun KaQenps!
DIEKTPOCHAOKEHHS TPOMBIILIEHHBIX IPEANPHSITHI

22.01.2026, npotokoin Ne 4
3aB. kadeapoit A.B. Bapranosa

I[Iporpamma npaktukn/HAP ono6pena MeToquuecKoil KOMACCHEH HEHAC
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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 . 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 peanmsanuu 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 peamm3anuu B 2030 - 2031
y4eOHOM rojy Ha 3aceqaHuu Kadeapbl DICKTPOCHAOKEHHS TPOMBIIIUICHHBIX MTPEIITPUSTHIHA

IIporokomor 20 1. Ne

3aB. kadenpoit A.B. EapraHOBa

Pabouas mporpamma nepecmotpena, odcyxaeHa u ogodpena st peanuszamnuu B 2031 - 2032
yueOHOM T'OJTy Ha 3aceaHuy Kaeaphl DIEKTPOCHAOKESHUS TPOMBIIIIICHHBIX MPEATPUATHI

IIporokomor 20 . Ne
3aB. kadenpoit A.B. Bapranosa




1 Iesan npaktuxku/HAP

Llensimu y4eOHOM - O3HAKOMHUTEIBHOW IPAKTUKH 110 HANPABICHHIO IOATOTOBKH
(cermmanpHOCTH) 13.03.02 DnekTposHepreTMka W AIIEKTPOTEXHUKA SBISIFOTCA TOJIyYCHHE
HNEePBUYHBIX TPAKTHYECKUX HABBHIKOB M KOMIIETEHIIMH, a TaKKe OIbITa CaMOCTOSTEIbHOU
po(hecCHOHATLHOM AeITeIbHOCTH

2 3apaun npaktuku/HAP

3amauaMu y9eOHOH - O3HAKOMHUTEIBHOM MPAKTHKHU SIBIISIOTCS IMOJyYeHHE MEPBUYHBIX
YMEHH W HaBBIKOB paboyero ciecaps-3JIeKTpUKa 1O OKCIUIyaTallud UM PEMOHTY
3JIEKTPOOOOPYIOBAHMS.

3 Mecto npaktuku/HUP B cTpykType 00pa3oBaTe/ibHOI POrpaMMbl

Hns  npoxoxnenus mpaktuku/HUP HeoOxomumbl 3HaHus (yMEHHS, BJIAQJICHHS),
c(OpMHUPOBAHHBIC B PE3YIIbTATE U3YUCHHS JUCITUTUTUH/ IPAKTUK:

HNudpopmaruka

HauepraTenbHas reoMeTpHs U KOMIbIOTEpHAs Tpaduka

®dusuka

3HaHus (YMEHUs, BIAJCHHA), MOJYYEHHBIE B Ipolecce MpoxoxkaeHus npakruku/HUP
OyayT HEOOXOAUMBI JUIsl U3yYSHUS UCHUILINH/TIPAKTHK:

TexHHKa BBICOKMX HaIIPSDKEHUN

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

[TonroroBka K caue v caada rocy1apCTBEHHOTO DK3aMEHa

DneKTpoOE30MacHOCTh

OKcIlyaTaluus 1 MOHTaX CUCTEM AJIEKTPOCHA0KEHUS

DNEKTPUYECKHE anlapaTsl

DNEeKTpUYECKHUE CTAHIIUY U TIOJICTAaHIIUH

DIEKTPOIHEPTrETUUYECKUE CUCTEMBI U CETU

DNEKTPUYECKHUE MAILIUHBI

4 Mecto npoBeaenus npakruku/HUP
VYyeOHas - 0O3HaAKOMUTENbHAs MpakTUKa npoBogutcs Ha 6aze ®IT'BOY BO «MI'TVY um.
I''"1. HocoBa», a Takxke AO «l'opanekTpoceTs I. MarHuToropckay.

Crnioco6 nposenenust npaktuku/HUP: et
[Tpaktuka/HUP ocymecTBisieTcss IUCKPETHO

5 Komnerenuunu odyuarouierocsi, opmMmupyembie B pe3yabTaTe NPOX0KIEHUS

npaktuku/HUP n nianupyemsble pe3yabTaTbl 00y4eHHs

B pesynprate mnpoxoxaenus mnpaktuku/HUP oOydarommiics momkeH o0nagath
CJIEIYIOIMMH KOMITETCHIMSIMU:

KO,}I HHAUKaTopa I/IH)II/IKaTOp JOCTHIXKCHUS KOMIIECTCHIITNU

VYK-1 CriocobeH ocymiecTBIsATh MOUCK, KPUTUYECKUH aHaIN3 U CUHTE3 HMH(pOpMaluK, TPUMEHSTh
CUCTEMHBIN MOJIXOJ JUIsl PEIICHUs IOCTABJICHHBIX 33]1a4

YK-1.1 AHanusupyer 3aj/1auy, BbIIeNsIs ee 0a30BbIe COCTABISIONINE, pACCMAaTPUBAET
U TpenjaraeT BO3MOJKHBIE BapUaHThl PEIIEHUs IOCTABIEHHOW 3aaauu,
OLICHMBAsI UX JIOCTOMHCTBA M HEJJOCTATKH

YK-1.2 Omnpenensier, UHTEPIPETUPYET U PAHKHUPYET HHPOPMALIHIO, TPEOYEMYIO IS
pELICHUs] MOCTABICHHOW 3a/lau; OCYIIECTBISIET MOWCK MH(MOPMALUH IO
PA3JIMYHBIM TUIIAM 3aIIPOCOB




YK-1.3

[Tpu 06padoTke nHGOpMaIK OTIMYAET (GaKThl OT MHCHHM, HHTEPIIPETALIHT,
OLIEHOK, (popMHUpYyeT COOCTBEHHBIE MHEHHUS U CYXKIEHHS, apryMEHTHUpPYET

CBOM BbBIBO/JIbI M1 TOYKY 3PCHUA

YK-2 Cnocoben ompenensTh Kpyr 3agad B paMKax IIOCTaBJICHHOW IIeNM W BHIOMpATh
ONTHMAJIFHBIC CITOCOOBI UX PEUICHHMS, UCXO/S U3 JEHCTBYIONMIUX MPABOBLIX HOPM, UMEIOIINXCS
PECYPCOB U OTpaHUYEHUI

YK-2.1 Onpenenser Kpyr 3ajad B paMKax IIOCTABJICHHOW IEIW W Mpeajaraet
CHOCcOOBl WX peHmICHHsT U OXHUIACMBIE  PE3YNbTaThl,  OICHUBACT
IIPeIJI0KEHHBIE CIOCOObI C TOUKHU 3PEHUSI COOTBETCTBUS IEJIM [TPOEKTA

YK-2.2 [Inanupyer peanuzaiuio 3aga4 B 30HE CBOCH OTBETCTBEHHOCTH C Y4ETOM
HMMEIOIINXCS PECYPCOB U OTPAaHUYEHUH, AJEUCTBYIOIINX IMPABOBBIX HOPM

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

3aIlJTaHUPOBAHHBIMU PE3yJibTaTaMH U IMPCACTABIIACT PC3YJIbTAThbl IMPOCKTA,
npeaiaracT BO3MOXKXHOCTHU UX UCIIOJIb30BAHUA W/unu COBCPIUICHCTBOBAHHA

OIIK-4 Coocoben

HCIIOJIb30BAaTh MCTOABLI aHaJIn3a U MOJACTIUPOBAHUA SJICKTPUICCKUX ueneﬁ u

QJICKTPHUYCCKUX MalllMH

OIlK-4.1 Cnoco0eH olleHMBaTh MapaMeTpbl HOPMAIbHBIX M aBAPUHHBIX PEKUMOB
AJEKTPUYECKUX IENeld W MAIMH C HMCIOJIb30BaHUEM METOJOB aHAIU3a U
MOJICTTUPOBaHUS

OIIK-4.2 Pa3pabatbiBaeT MepomnpusTUs IO YIYYIIEHUIO I[OKazaTejell KauecTBa

pabOThI DJIEKTPUUYCCKHUX LIENCH U MAIIMH




6. CTpykTypa u coaep:kanue npaktuxku/HUP
O6mas tpynoemkocts npaktuku/HUP cocraBmsier 3 3auetnpix enunui 108
aKaJi. 9acoB, B TOM YHCJIC:
— KOHTaKTHas pabora — 0,2 akaj1. 4acos:

— camocrosTenpHas padota — 103,9 akan. yacos;

— B (hopme npakTraeckoi noaroropku — 108 akaJi. yacos.

n/n

Paznensl (3Tanbl) U CoAepKaHue
HPaKTHKA

Kypc

Buzpl paboT Ha pakTHKE,
BKJIIOYAsl CAMOCTOSTENBHYIO paboTy

KOZ[ KOMIICTCHIIUA

IToaroToBUTENBHBIN

Cpoxu MIPOXOXKACHUS
y4e0HOM-03HaKOMUTENILHOM
MIPaKTUKH 751  COOTBETCTBYHOLIEH
(hopmbl o0y4eHus CTYJICHTOB
yKa3zaHbl B IpOrpaMMax IpPakTHK,
KONUU KOTOPBIX B  CBOOOJHOM
JOCTYTIe PAacIIoIOKEeHbI Ha
obpaszoBarensHoM nopraie OI'BOY
BO «MI'TY» - Ims.magtu.ru.
Hanpasnenue CTYJICHTOB Ha
MIPaKTUKY U paclpeiiesieHne HUX IO
0azaM MPaKTHKH OCYIIECTBILIETCS
kadenpoit IJIEKTPOCHAOKEHHS
MIPOMBIIIJICHHBIX  MPEANPHATUH U
yTBepXKIaeTcd MPUKA30M PEKTopa
YHHBEPCHUTETA.

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

Uccnenosarensckuii

1. Conepxanue HPaKTUKU
CTY[CHTOB,  HANpPAaBJICHHBIX  Ha
HOJICTAHIIMU

CTyzeHThl, MPOXOAAIINE MPaKTHKY
Ha TOACTAHIMAX IPOMBIIUICHHBIX
OPEANpUATUIl U TOPOJCKHX CETeH,
JNOJDKHBI ~ W3YYUTh  CIIIyIOLIne
BOIIPOCBL:

11. HUcropus ©u  CTPyKTypa
HOACTAHIINN.

1.2. Cxema BHEIITHUX
JNEKTPUIECKUX ceTel, poib
TIOJICTAHI[HH B cxeme
IEKTPOCHAOKEHUS/SHEPTeTUIECKOM
CHCTEME.

1.3. IlepcnexTuBsl pa3BUTH
MOJCTAaHIIMM M BHEIIHUX CeTeH, a
TaKke  poOCTa  HArpy3ok  Ha
o6moxaiimue 10 ner.

14. Xapakrepuctuka
KIIMMaTHYeCKON 30HBI, B KOTOPOM
PacIoNIOKEeHA TMOJICTAHIUS: CPEIHSST
rofoBas, 3UMHAI M JICTHAA
TeMIepaTypbsl, CKOPOCTb  BeTpa,
TOI0BOE KOJIMYECTBO OCAIKOB.

1.5. Tlorpeburenu, mnomyyaromue
IUTAaHWE OT  MOACTaHLUM: WX
HaUMEHOBAHMUE, rpaduku
EKTPHIECKUX Harpy3oK 3a
XapakTepHble JIETHHE U 3UMHUE
CYTKH, KaT€TOpUH II0 HaJEKHOCTH
IEKTPOCHAOKEHUS], YIAaJIEHHOCTh

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




OT CTaHIIUH.

1.6. I'pacux JIIEKTPUYECKUX
Harpy3oK 3a XapaKTepHbIE JIETHHE U
3UMHHE CYTKHI CHJIOBBIX
TpaHCHOPMATOPOB MOCTAHIIHH.
1.7. 'naBHas cxema 3JIeKTPHYECKUX
COCIMHEHHUH  pacIpeneNuTebHBIX
YCTpOMCTB TIOACTAaHIIUI
HarnpspkeHueM Boie 1 kB.

1.8. PacueTHble 3HA4YEHHS TOKOB
omHopazHoro W Tpex(dazHOro
KOPOTKOTO 3aMBIKaHUS Ha
paclpesieuTeNbHbIX  yCTPOHCTBAX
MOACTAHIMA C Yy9IeTOM pa3BUTUAL
cereit u TeHEePUPYIOIINX
HACTOYHUKOB Ha cpok J10 10 jer.

1.9. Texuudeckue mnapamerpsl
OCHOBHOTO  3JIEKTPOOOOPYIOBaHHS

[OJ"CTaHIHHU: CHJIOBBIE
(aBTO)TpaHCHOPMATOPHI,
KOMMYTallHOHHBIC arnmaparsl,
M3MEpHUTENbHBIC  TPaHC()OPMATOPHI
TOKa " HAIPSDKCHH,
pa3bEeIMHATENN OTPaHHIHUTETH
HepeHANPsDKCHUS/Pa3psTHIKH,
sraeiikn KPY/KCO.

1.10. Cuctema pacnpeneneHus
OIEPAaTHBHOTO TOKa! pox
OIIEPATUBHOIO  TOKA, HCTOYHUK,
cxema pacIpeneneHus,
noTpebureny, TEXHUYECKUE

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

1.11. CoOcTBEHHBIE HYX]IbI
TTOJACTAHIH: napamMeTpsl
TpaHCPOPMATOPOB  COOCTBEHHBIX
HYX]I, BEJIOMOCTh
AJNEKTPOIPUEMHUKOB COOCTBEHHBIX
Hy)K}I, cxema IIUTAHUA

JJIEKTPOIPUEMHUKOB COOCTBEHHBIX
HYX/1 IOJICTaHIIHUH.

1.12. PeneiiHas 3amuTa: THIIBI
YCTPOMCTB  peNedHOM  3allluTHI,
WCHOJIb3yeMble Ha  IOJACTaHLUH,
JneMeHTHas 0asa, yCTaBKH, cXema
peNedHOW  3allUTBl  OZHOTO U3
IIpUCOeIUHEHHH (M0 3aJaHuIo
PYKOBOJHTEIA).

1.13. TIlnaHbl  OTKpBITOTO U
3aKpBITOTO  pacIpeeTUTeIbHOTO
YCTpPOMCTBA, KOMIIOHOBKA 3aKPBITOM
4acTH MOACTaHLIUH.

1.14. MonHue3amura TEPPUTOPUN
IOJICTAHIMH:




KOHCTPYKTHBHOE HCIIOTHEHHE, 30Ha
3aIIUTHL.

1.15. 3a3emiicHHE: KOHCTPYKTUBHOE
UCIIOJIHEHHUE, XapaKTepHCTHKA
TPYHTa, IJIaH CETH 3a3eMIICHUS.
1.16. OcBemeHue  TEPPUTOPUH
MOJCTaHIMU: pabodee W aBapHHHOE
OCBELICHUE OTKPBITOH M 3aKPBITOH
YaCTH, TUITB CBETHIIBHUKOB H JTaMII,
UX KOJIMYE"CTBO U MOIIHOCTb,
CXEMBI OCBETHUTEIIBHOHN CETH, MapKH
OCBETHTENBHBIX IIMTOB W  HX
INEKTPUIECKUE CXEMBI.

1.17. DxoHOMHUYECKHE IOKa3aTeIH
CTPYKTYpPHOTO MOApAa3feNcHNs, B
COCTaB KOTOPOro BXOJIUT
MOJICTAHIMA: IITATHOE PACIHCAHUE
3NIEKTPOCITYXKObI, TpaK PEMOHTOB
31eKTPO0OOPYAOBAHHS, cMmera
KaIUTaJIbHBIX 3arpar Ha
COOpYKEHHE MOACTAHIIUH.

1.18. Yuer pacxoza 31eKTpHUUECKOM
SHEPTUH: PacXo]] DIEKTPHIECKOI
SHEPTUH Ha COOCTBCHHBIE HY KB,

TOYKHU KOMMEPUYECKOT0 u
TEXHUYECKOIO ydera
JIIEKTPUYECKOU SHEPIuy,
CTOMMOCTb 3IIEKTPUYECKON
OHEpruu, THIIBI QJICKTPHUICCKUX
CUETUHKOB u

3IIEKTPOU3MEPUTEIBHBIX MPUOOPOB,
THIIBL  TPaHC(HOPMATOPOB TOKA U
HAIpsHKEHUS, UX KJIAcC TOUHOCTH.

1.19. Oxpana Tpyga W TEXHHKa
6e30MmacHOCTH: KaTeropuu
MOMEIIEHUH o
3NIEKTPOOE30MaCHOCTH, MOXKAPHOU U
B3PBIBOOIIACHOCTH,  OMACHBIE |

BpEIHbIE MPOU3BOJICTBEHHBIE
(axtopsl, cpezncTsa 3aIIUTHI
HepcoHana.

JlaHnHple O INEpCIEeKTHUBHON cxeme
NIEKTPUYECKUX CeTel, a TaKkxke O
IUIAHUPYEMOM ~ POCTE  HAarpy3ok
MOXXKHO  HaliTH B  NPOEKTHOMU
JIOKyMeHTalMu. TaM ke OOBIYHO
MIPUBOJIATCS pacyeTHbIE 3HAYCHHSA
TOKOB KOPOTKOTO 3aMbIKaHHS, C
y4eToM  pPa3BUTHUS  ceTel u
TCHEPUPYIOIINX UCTOYHUKOB.
Wudopmammro o  moTpedutensax
MOJCTAaHIIMA MOXHO HaWTH Ha
MPUHUUIINATIBHON  OJHONMHEHHON
cxemMe  moactaHumu.  I'paduku
JIEKTPUYECKUX  HArpy3okK,  Kak
MPaBHUIIO, (dukcupyroTcs
ONEpaTUBHBIM  IIEPCOHAIIOM U
XpaHATCA Na caMOM IOACTaHLUH,
m00, ecaM OHM CUUTHIBAIOTCH
aBTOMAaTU3UPOBAaHHBIMU CHCTEMaMHU
yuera, B




LEHTPAJIbHON DIEKTPOTEXHHUUECKOMH
1a00paToOpuUH.

[Ipn 3anonnennn myakTa «OxpaHa
TpyAa ¥ TEXHHKa OEe30MacHOCTH
HEOOXOIUMO  PYKOBOACTBOBATHCS
UHCTPYKUMSIMM ~ TI0  TIOXKapHOM

6e3omacHOCTH u
3IeKTPOOE30IaCHOCTH,

XpaHAIIUMHUCS  HA  MOJICTAHIIHH.
Nudopmarus 0 KaTeropusx

IIOMEIICHUI 3aKpBITON 4acTH
MOJICTAHIIMM HAaXOIUTCS TakKe B

UHCTPYKIUSIX, 1mb6o
HepenuChIBACTCS c
HpeIyNPEANTEIIBLHBIX TabJIHYeK,

HaXOMSAIINXCS HA BCEX ABEPSX.
Nudopmaiyss 006 3KOHOMUUECKHX
MOKA3aTeIsIX CTPYKTYPHOTO
HOApa3IeNeHus], B COCTaB KOTOPOIro
BXOIUT IMOJCTaHIMS, a TaKKe O
CTOMMOCTH IEKTPUUIECKOH
3HEpruu, pacxonyemoit Ha
COOCTBCHHBIC HYXIbBI IIOJICTaHIVH,
HaXOAUTCS Yy OKOHOMHCTa Iiexa
1100 B (pUHAHCOBO-3KOHOMHYECKOM
OTJeNe NPEIIPHATHS.

2. Conepxanue MIPAKTUKU
CTY[€HTOB,  HAIPABJICHHBIX  HA
3JIEKTPUYECKHUE CTaHINH

2.1 Uctopus CO3JIaHMSs
9JIEKTPOCTAHIMH, €€ pojb B
OKOHOMHMKE  CTpaHbl  (PEruoHa,
ropona).

2.2. IlepcnexTuBsI pa3BuTHA
TeHEPHUPYIOLINX MOIITHOCTEN
AJIEKTPOCTaHIMU Ha Onmxaimme 10
JIeT.

2.3. Onucanue MeTeopoIOrnIeCcKUX
YCIOBUI B paiiOHE PacHOJIOKEHUS
IEKTPOCTAHIMU:  JKBUBAJIEHTHas
JIETHS, 3UMHSI, rojoBas
TeMIIepaTypsl; po3a BETPOB.

2.4. TexHOJOTMYECKHH TIpoIece

MOJTyYCHUS ANIEKTPUIECKOM
SHepruM (Temia, KOHJAEHcara) Ha
JNIEKTPOCTAHIIUH: BUJIBI
BBIITYCKaeMOMH MIPOAYKIIHH,
TEXHOJIOTHYECKUH rporecc

MOJYYEeHUS] TOTO WJIM WHOTO BHUJA
SHEPTOHOCHTENS, TEXHOJIOTHYECKUE
YYaCTKH DJIEKTPOCTAHIMHU, pa3pes
ANEKTPOCTAHIINH, TEXHOJIOTUIECKOe
pe3epBUpPOBAHUE.

2.5. Tlotpebutenu, MOMyYaIOINE
MUTaHUE OT OJJIEKTPOCTAHIMH: HX
HauMEHOBaHUE, rpaduKu
3NEKTPUYCCKUX Harpy3ok 3a
XapakTepHbIE JIETHUE U 3UMHHE




CYTKH, KaTeropuu IO HaJEKHOCTH
JNEKTPOCHAOKEHUS,  yIaJeHHOCTh
OT JIEKTPOCTAHIIHH.

2.6. I'padux ANEKTPUICCKUX
HArpy30K 3a XapaKTepHbIC JETHHE U
3UMHHE CYTKH CHJIOBBIX
TpaHchopMaTopoB
ANEKTPOCTAHIIUH.

2.7. OCHOBHOE TEXHOJOTHYECKOE
o0opynoBaHue YYaCTKOB
ANIEKTPOCTAHIINH: TEXHUYECKUE
XapaKTePUCTHKU reHepaTopoB,

TpaHcopMaTopoB, BO30yQUTENEH,
KOTJIOArperaToB (PeKMMHbIE KapThl
KOTJIOB), Zlea’paTopos,
HUTATENBHBIX HAcoCOB,
TypOOoreHepaTopoB (1arpaMmbl
PEXHMOB TYpOOTreHEepaToOpOB) U T..
2.8. T'maBHas cxema 3JIEKTPUUECKUX
COCIIMHEHUH PpacCIpe/eNTebHbIX,
YCTPOHCTB HampspKeHHeM Bblie 1
KB anekTpocraHImy.

2.9. 'maBHBIE TETIIOBEIE CXEMBL.

2.10. CoOCTBEHHBIE HYKBI
AIIEKTPOCTAHIIUH: cxema
COOCTBEHHBIX HYX]
AIIEKTPOCTAHIINN; BEIOMOCTh
AJIEKTPONPUEMHUKOB COOCTBEHHBIX
HYX] ; napameTphl

TpaHCc(HOPMATOPOB  COOCTBEHHBIX

HYXI.
2.11. Cucrema pacnpenencHus

OIIepPaTHBHOTO TOKa, pox
ONEPaTUBHOTO  TOKA, HCTOYHUK,
cxeMa pacrpenencHus,
noTpedureny, TEXHUYECKUE

napaMeTpsl  3IEKTPOOOOPYIOBAHUS
(aKKyMyJISITOPBI, BBIIPSIMHUTEIBHBIC
YCTPOMCTBA, 3apsiAHO-TIOA3aPSAAHBINA
arperat M T.J.), KOMMYTaIlMOHHBIX
anmnaparoB M MPOBOJHHUKOB.

2.12. PacyerHble 3HAYCHUS TOKOB
omHodazHoro  u  TpexdazHoOro
KOPOTKOT'O 3aMBIKaHUS Ha
pacnpeleNuTeNbHbIX  YCTPOHCTBAX
ANEKTPOCTAHIIUH c y4eToM
pa3BUTHS CETEH M TEHEPUPYIOIINX
HCTOYHUKOB Ha cpok 1o 10 ner.
2.13. Peneiinas 3ammra: THUIIBI
YCTPOWCTB  PEJIEHHOM  3alllUTBhI,
UCIIOJIb3YEeMbIEC Ha 3JICKTPOCTAHIIUH,
aneMeHTHast 06a3a, yCTaBKH, cxema
penedHOM  3amWTBl  OAHOTO U3
NpUcOeIUHEHUH (M0 3aJaHHMIo
PYKOBOJTUTES).




2.14. ITnanel Y4acTKOB
SJIEKTpOCTaHIMK (IO  3aJaHUI0
HpENoaaBaTess).

2.15.  OcsenieHne  TEPPUTOPUH
3NEKTPOCTAHIIN: pabouee u
aBapuiiHOE OCBEIIEHHE YYacTKOB
3IEKTPOCTAHIIHY, TUIIBI
CBETWJIBHHKOB M JIaMI,  HX
KOJIMYECTBO M MOIIHOCTB, CXEMBI
OCBETHTEIHHOMN ceTH, MapKu
OCBETHTENBHBIX IIMTOB W  HX
JNEKTPUUECKUE CXEMBI.

2.16. DnexTpou3MepUuTeIbHbIE
npubopel W mpuOOpHl  yyera
3JIEKTPOCTAHIIUH, MecTa UX
YCTaHOBKH.

2.17. MounHue3amura TEepPUTOPUU
JNEKTPOCTAHIIMU: KOHCTPYKTHBHOE
UCIIOJIHEHHE, 30Ha 3alUTHL

2.18. 3azemiicHHE: KOHCTPYKTUBHOE

HCIIOJIHEHHE, XapaKTepUCTHKA
rpyHTa, mwiad 2.19. DKoHOMHYECKHe
MOKa3aTeln EKTPOCTAHIIHH:
CTpYKTypa IEKTPOYYACTKA
JNEKTPOCTAHIINH, IITaTHOE
pacnucanue, rpaduK PEMOHTOB
31eKTPOOOOPYAOBAHHS,
KaJIbKYJIAIIAHA.

2.20. Mepornpusarusi M0 OXpaHe
TpyJa M TEXHHKe O€30IacHOCTH:

OIacHbIE u BpEJHbIE
MIPOU3BOJCTBEHHbBIE ¢axTopsl,
CpEACTBAa  3allUTHl  IEPCOHAa,
KaTeropun MOMEILEHUH o

3H€KTpO6€30HaCHOCTI/I, HO)KapHOﬁ u
B3PBIBOOIIACHOCTH.

3. Conepxanue MPaKTUKU
CTYICHTOB,  HampaBJCHHBIX B
TOPOJCKHE IEKTPUUCCKHE CETH

3.1. V3ydyeHne HCTOPHU TOPOACKUX

JNEKTPUYECKUX cerel,
MEPCHEeKTUBbl Pa3BUTHs Topoja H
JJIEKTPOXO3SHCTBA.

3.2. M3ydyeHue minaHa TOPOJCKOTO
MHKpPOpaiiOHa, BHIOB JKHJIBIX U

00111eCTBEHHBIX 3IaHUH,
KIIMMaTHYECKUX YCIOBUH
MECTHOCTH. Cobupaercs

MH(OPMAIHS 10 ATAKHOCTH KUIIBIX
3MaHWN,  KOJNWYECTBY  KBapTHD,
obmei IJIOIAIH, HaJTHYHIO
DIIEKTPUYECKUX TUTUT, KOJIHIECTBY
TUQTOB; HAIMYUIO OOIIECTBEHHBIX
3naHuil  (IPEANPHUSITAS TOPTOBJIH,

YUPESIKICHUS 3paBOOXPAHCHUS,
o0mieoOpa3oBaTebHbIE LIKOJIBI,
OPEIIPUSITHS OBITOBOTO
00CIy)KUBaHUS, YUPSKICHHS

KOMMYHAaJIbHOTO XO3SIHCTBA | T.1.).




3.3. Coop mHpoOpManmu 0 cxemax
JIEKTPOCHAOKEHHUS]  HaIlPsHKEHHEM
10 1 xB u cBeime 1 kB. U3yuenue
MPOEKTHOH W  WCTHOJHHUTEIHHOU
JOKyMEHTaluu.  AHalu3  CXeM
AJIEKTPOCHAOKEHHUSL.

W3y4aloTcs CXeMbl LEHTPAJIbHBIX
pacipeeuTeNbHbIX ITyHKTOB
(IIPID), TpaHC(HOPMATOPHBIX
MOJICTaHIUH,
BBOJIHO-PACIPEIETUTENLHBIX
ycrpoiictB (BPY), kBapranmpHBIX U
JIOMOBBIX pacnpeeTuTeNIbHbIX
cereil.

3.4. Coop unpopmMaIuu 1 U3ydeHue
TIPUHIUIIOB JefcTBUS u
KOHCTPYKIUH
IEKTPOOOOPYIOBAaHUSA:  CHIIOBBIX
TpaHc(HhOPMaTOPOB, BBIKITIOUATENEH,

pa3beaUHUTENEH,

TpaHC(HOPMATOPOB TOKa u
HaNpsHKEHUS, OrpaHUYUTENeH
NIepeHanpsHKeHNs, PEeaxKTopoB,

ABTOMAaTHYECKUX  BBIKJIFOUATEICH,
pepoxXpannTenel, pyOHIbHUKOB H
ap. ammapatoB g0 1 kB;
npoBogaukoB PV, sueek KPY m
KCO; BPY, TAXKHBIX u
KBapTUPHBIX MUTKOB; PY no 1 kB u
Beimie 1 B TII. Hcrounukamu
nHGOpMaIUK SBISIOTCSA MACIOPTa
o0opynoBaHus u MPOTOKOJIBI
HAJIQJIKU U UCTIBITAaHHUH.

3.5. U3zydyeHne KOHCTPYKTUBHOTO
WCTIOJNIHEHHUST  paclpeaeIuTeNbHON

ceTH, croco6oB HPOKJIaIKH
kaberei, pasMereHns u
KOHCTPYKTUBHOT'O HCIIOJTHCHUS
LPIL, TII, BPY.

3.6. COop maHHBIX 00 MCTOYHHKAX
MTUTaHHSL.

3.7. Wzyuenne CXeM u
o0opynoBaHMsA Leneil BTOPUYHON
KOMMYTalUu: yhpaBleHUs,

U3MEpEeHHs, peNeiHON  3alluTHI,
aBToMaTuku, curHamm3amuu. COop

nHdopmau 0 napameTpax
cpabaTbIBaHHs YCTPOUCTB
peneiHo 3aluThl U aBTOMATHUKH.
W3zyyenue HCTOYHUKOB
OIIepaTUBHOTO TOKa.

PaccmarpuBaetcs peneifHas 3aimura
1 aBTOMATHKa, PAcHOJIOKEHHAs Ha
LIPII.

3.8. W3zyuenue YIMYHOTO
OCBEILICHUSI B npejenax
Mukpopaiiona. COop wuHpOpMaIUH
0 CXeMaX H KOHCTPYKTHBHOM
HCIIONHEHHH  CETH  OCBCLICHHS,
HCTOYHHKAX CBETa, CBETHIFHHUKAX U
OCBETHTEJBHBIX OIOpax, CIocodax
o0CITyKUBaHUS CBETHJIEHHKOB,
HOpMax




OCBEIIICHHOCTH; KATerOPHAX YJHI[ W
JIOpPOT, HETIPOEPKUX JacCTeH.

3.9. UzydeHme  3amuTHOrO U
pabouero 3azemusenust LIPTI, TII,
JKHJIBIX U OOINECTBEHHBIX 3/IaHHUN Ha
TEppUTOpUH  MHUKpopaiiona. Co6op

nHpopMaIu 0 TpyHTe,
3a3eMIBIIONIMX KOHTYpaXx, 3allliTe OT
MepeHATPSDKSHU.

3.10. Uzyuenue
aJIMHHUCTPATHBHO-OPTaHH3a[IOHHON
CTPYKTYpBI TOPOJACKHX
JNEKTPUYECKUX CETeH, OpraHu3aluu
9KCIUTyaTaluH u pemoHTa

3JIEKTPOOOOPYAOBaHUS, TPOBEICHUS
HQJIAJ0YHBIX  paboT, TEXHOJOTHH
MPOBE/ICHUSI ~ PEMOHTHBIX  padoT,
PEBU3MIA, OCMOTPOB, HCIBITAHHIA,

OpraHu3aluu OIIEPATUBHOTO
00CITy)KUBAHUS.

3.11. U3yyeHue SKOHOMHYECKHX
nokasaTeiaen TOPOJICKHX

JNEKTPUYECKUX CeTed B LIEJIOM WU
ydyacTka ceTed M TOJCTaHUUHN
(KanmpKynAIUS cebecTouMocTH,
LITaTHOE paclUCaHue, IUIaH-rpaduk
[P (TO wu P), TpymoeMKkocTh
IPOBEACHUSI PEMOHTHBIX paboT, mpu

HE00X0MMOCTH - cMera
KalUTaJIbHBIX ~ 3aTpaT M Jp.).
PaccmarpuBaercst METO/IHKa

OIIPENENIEHNsI CTOMMOCTH YCIyr IO
nepenaye EKTPOIHEPIUU.

3.12. U3yueHue opraHuzaluuu U
TEXHUYECKUX CPEACTB ydyeTra U
KOHTPOJSL Pacxojia dIEKTPOIHEPTHUH,
MEpONPUATHIA no
9HEProcOePEIKEHUIO.
PaccmarpuBaroTCsi TOYKM YCTAHOBKH
CUCTYMKOB, UX THIBI,  KJIACcCHI
TOYHOCTH, BHABI YdYeTa, CIOCOOBI
NOAKIIOUeHHsT  (IpsIMOM,  yepe3
U3MEpUTENbHbIE  TpaHC(HOPMATOPEI),
OpraHu3anusi CHATHS  ITOKAa3aHUH
KBapTHUPHBIX U JIOMOBBIX CUETUHMKOB.

Wzyuatrotes MEpPONPUATHUS o
CHIDKCHHIO TIOTEPh JIEKTPO’HEPTHU
u 9HEeprocOepeKCHUI0 B

OCBETHTETBHBIX YCTAHOBKAX.
3.13. MUsydenue oxpaHel Tpyna,
TeXHUKH 0e30macHOCTH,
IIPOTUBONOXKApHOH 0e30IacHOCTH Ha
oobekre. COop wuHpopmanuu 00
OIAaCHbBIX " BPEHBIX
NPOU3BOJCTBEHHBIX (akropax,
3aI[UTHEIX ~ CpPEJCTBAaX, crocodax
JMKBUALMK  aBapuif,  cucTeMax
HOXKaPOTYLICHHS U JIP.




7 OuneHo4Hble CpeACTBAa [JIsi NPOBeJeHHS] IPOMEXKYTOYHOH aTTecTaluM IO
npaktuke/ HUP
[IpencraBiensl B npuioxxeHuu 1.

8 YueOHo-MeTOqMYecKOe U HH(POPMALIMOHHOE 00ecnieueHue npakTuku/HUP

a) OcHoBHas JUTEpaTypa:

1. [TonysnoBuu, H. K. MoHTax, Hanaaka, 3KCIUIyaTallMsi M PEMOHT CHCTEM
JEKTPOCHAOKEHUSI MPOMBIIIICHHBIX HpeanpusTuil : ydebnoe mocobme ans By3oB / H. K
[TomystHoBuu. — 9-¢ wu3m., crep. — Cankr-IlerepOypr : Jlamp, 2025. — 396 c¢. — ISBN
978-5-507-53991-8. — Tekcr : anekTpoHHbIl // JIaHb : AIEKTPOHHO-OMOIMOTEYHAS CUCTEMA. —
URL: https://e.lanbook.com/book/504421 (nmata obOpamienus: 19.01.2026). — Pexxum nocryma:
JUIs1 aBTOPU3. MOJIb30BaTEIEH.

2. [Tnamanckuit, JI. A. SnekTpooOopy10BaHUE MOACTAHIUN U OCBETUTEIbHBIE CETU
PEIPHUATHIA, OpraHU3alui U yupexaeHul : yaeonoe nocoodue / JI. A. Ilnamanckuii. — Mocksa :
MUCUC, 2019. — 180 c. — ISBN 978-907067-42-2. — Tekct : amektponHbiit // Jlanp :
3JIEKTpOHHO-OMOMoTeyHass cucrema. — URL: https://e.lanbook.com/book/116922 (nmata
obpamenus: 19.01.2026). — Pesxxum poctyna: it aBTOPH3. OJIb30BATEICH.

3. boictpunkmii, I'.®. TemnoTrexHuka UM  SHEProcUIoBoe  00OpYyIOBaHHE
NPOMBIIIICHHBIX TPEANPUATHI | ydeOHuK 11t By30B / I'. @. beicTpunkuii. — 5-e u3f., uchp. u
norn. — Mocksa : MsparensctBo [Opaiit, 2026. — 305c. — (Bricmee obOpazoBanue). —
ISBN 978-5-534-20803-0. — Tekcr : snekrponnsii // O6pazoBarenbHas miuatdopma HOpaiit
[caiiT]. — URL.: https://urait.ru/bcode/584417 (mara obpamenus: 19.01.2026).

0) /lomoJiHUTEIbHAA JIUTEpaTypa:

1. MuponoBa, A. H.  DnekrpoobopynoBanwe U  3IJIEKTPOCHAOKEHUE
AIIEKTPOTEXHOJOTMUECKUX YCTAaHOBOK : yueOHoe nocobue / A.H. Muponosa, FO0.M. MupoHoB. —
2-e u3 ., mepepad. u jon. — Mocksa : UHDPA-M, 2023. — 470 c. — (Bricuiee obpazoBanue). —
DOl 10.12737/949144. - ISBN 978-5-16-018519-4. - Tekctr : oamektpoHubri. - URL:
https://znanium.com/catalog/product/1996313  (mata ooOpamenus: 19.01.2026). — Pexum
JIOCTYTIA: 110 MOATHCKE.

2. Spom, B. A. Dnexrpudeckue cuUcCTeMbl U ceTu. KypcoBoe MpPOEKTUPOBAHHE :
yuebHoe nocobue 111 By3oB / B. A. fpom, A. B. Epanos, C. C. fIctpe6oB. — 2-e u3f., ctep. —
Cankt-IlerepOypr : Jlams, 2024. — 172 c¢. — ISBN 978-5-507-50354-4. — Tekcr :
AIIEKTPOHHBIH // Jlanb : 3JIEKTPOHHO-OUOINOTEYHAs CHUCTEMA. — URL:
https://e.lanbook.com/book/419804 (mara ooOpamienus: 19.01.2026). — Pexum pocryma: uis
aBTOPH3. M1OJIb30BATENCH.

3. [Mnamanckuii, JI. A. DnekTpocHaOeHHWE TOPHOTO TPOM3BOJACTBA : Y4eOHOE
nocooue / JI. A. ITnamanckuii. — Mocksa : MUCHUC, 2017. — 118 ¢. — ISBN 978-5- 906846-48-8.
— Texcr : osnextponHwld // Jlaub : »JeKTpoHHO-OMOMMoTeuHas cucrema. — URL:

https://e.lanbook.com/book/108121 (mata oGpamenus: 19.01.2026). — Pexum moctyma: amis
aBTOPH3. NOJIb30BATEIICH.

4. lep6akoB, E. ®. DnexTpocHaOXEeHHUE U 3JIEKTPONOTPEOICHHE B CEIbCKOM
x03sicTBe : yaeOHoe mocobue / E. @. Illepbakos, . C. Anekcanapos, A. JI. JIyoos. — 2-¢ u3.,
crep. — Canxrt-IletepOypr : Jlans, 2020. — 392 c. — ISBN 978-5-8114-3114-4. — TekcT :
AIEKTPOHHBIN /l Jlanb : AJIIEKTPOHHO-OMOIMOTETHAS cucrema. — URL:
https://e.lanbook.com/book/130498 (mata obGpamenus: 19.01.2026). — Pexum moctyma: amis
aBTOpU3. MOJIb30BATEIICH.

5. KopobGos, I'. B. DnekrpocHabxkenue. KypcoBoe mnpoekTupoBaHue : y4deOHOE
nocobue / I'. B. Kopo6os, B. B. Kaprasues, H. A. Uepemucunoa. — 3-e¢ H31., UCIP. —
Cankr-IlerepOypr : Jlamp, 2022. — 192 c¢. — ISBN 978-5-8114-1164-1. — Tekcr :
AJICKTPOHHBIN // Jlanb : AIIEKTPOHHO-OMOIMOTEYHAS cucTema. — URL:
https://e.lanbook.com/book/211499 (nara oGpamienus: 19.01.2026). — Pexum mocrtyma: as
aBTOpU3. MOJIb30BATEIICH.



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. Xoponbckuil, B. SI. TeXHUKO-DKOHOMUYECKHE paCUEThl PACIPEAECITUTEIIBHBIX
AJICKTPUYECKUX ceTel : yueOHoe mocodue / B.S1. Xoponbckuii, M.A. Tapanos, [[.B. [TerpoB. —
MockBa : ®OPYM : MH®PA-M, 2022. — 96 c. — (Bsicimiee obOpazoBanume). - ISBN
978-5-00091-653-7. - Teker : AJICKTPOHHBIH. - URL:
https://znanium.com/catalog/product/1839652  (mata oOpamienus: 19.01.2026). — Pexum
JOCTyTA: 1O HOJIUCKE.

1. Cubukun, 0. JI. DnexkrpocHabxeHne NpeaNpUATHA JOOBIYM W TepepadOTKu
HedtH u raza : yaeonuk / FO.Jl. Cubuxkun. — Mocksa : DOPYM : UHOPA-M, 2023. — 352 ¢c. —
(Beicmee ob6pazoBanue: bakanaBpuar). - ISBN 978-5-00091-715-2. - Tekct : 37ME€KTPOHHBIH. -
URL.: https://znanium.com/catalog/product/1893802 (marta obpamenus: 19.01.2026). — Pesxxum
JIOCTYTIA: TI0 TOATIHCKE.

8. KneBnoB, A. B. OCHOBBI palOHAIBHOTO TOTPEOJICHHS JJICKTPOIHEPTUH :
yuebHoe mocobue / A. B. KneBnos. — 2-¢ m3n., ucnp. m gon. — MockBa : Bomorma :
Nudpa-Unxenepus, 2020. —232 ¢. — ISBN 978-5-9729-0406-8. — Tekcer : anexkrponHsiii. — URL:
https://znanium.com/catalog/product/1168510 (mara o6pamenus: 19.01.2026). — Pexum
JOCTYTA: 1O MOJIMUCKE.

9. beictpuikumit, I'. @. DnekrpocHadxkenue. CuiioBbie TpaHCHOPMATOPHI : yueOHOE
noco6ue g By3oB / I'. ®@. beictpunkuit, b. U. Kynpun. — 2-e uzn., ucnp. u gomn. — Mocksa :
W3natenbecTBO IOpaiir, 2026. — 199 ¢c. — (Beicmee oOpa3oBaH#ue). —
ISBN 978-5-534-20496-4. — Texkct : snexkTpoHHbIN // OOpazoBarenbHas miaatdopma FOpaiit
[caiiT]. — URL.: https://urait.ru/bcode/584419 (mara obpamenus: 19.01.2026).

10. SAnykosuy, I'. . DnexTpocHabxeHue cenbckoro xossiicrra: [Ipaktuxym / I'. U.
SnykoBuu, U. B. IIporocoBunkuii, A. 1. 3enenvkeBud. — Mocksa : HUL[ UH®PA-M, Hos.
sHanue, 2015. — 516 c. (Boicmiee ob6pa3oBanue: bakamaBpuar). — ISBN 978-5-16-010297-9. —
Tekcr : anextponnsiit. — URL: https://znanium.com/catalog/product/483152 (nata oOpariieHwus:
19.01.2026). — Pexxum gocTyma: 1Mo Mo ImkiCKe.

11. Omnonera, I'. H. DnexrpocHabxeHne MpOMBIIUICHHBIX MPEANPUITUI U TOPOIOB :
yuebHoe nocobue / I'H. OnoneBa. — Mocksa : ®OPYM : UH®PA-M, 2022. — 416 c. —
(Breicee obpazoBanwme: bakamaspuart). - ISBN 978-5-8199-0769-6. - Tekcr : 31eKTpOHHBIN. -
URL: https://znanium.ru/catalog/product/1839660 (mara obpamenus: 19.01.2026). — Pexum
JIOCTYTIA: TIO TIOATTHCKE.

12. AnuvapoBa, T. B. DOnekrpocHaOxeHHe U 3IEKTpOOOOpPYIOBAHUE 3JAHUH WU
coopyxennit : yaeOnuk / T.B. AnuapoBa, M.A. Pamenckas, E.JI. CtebyHoBa. — 2-¢ u3.,
nepepad. u npon. — Mocksa : ®DOPYM : UHOPA-M, 2024. — 415 c. — (Beicuiee oOpa3oBanue:
bakamaBpuar). - ISBN 978-5-00091-500-4. - Tekct : onekrponHbii. - URL:
https://znanium.ru/catalog/product/2078400 (marta oopamenus: 19.01.2026). — Pexxum moctyma:
IO TIOJTITHCKE.

13. I'epacumoB, A. W. DnekrpocHabxkeHHE TOPHBIX NpeanpusTuil. IIpoexTHble
MPEVIOKEHUST JJIT KypCOBOTO WM JIUIIJIOMHOTO TPOEKTUpOBaHUA : ydel. mocodme / A. U.
I'epacumos, C. B. Ky3smuHn, O. A. KoBanésa. — Kpacnosipck : Cub. penep. yu-t1, 2017. — 264 c. —
ISBN 978-5-7638-3572-4. - Tekcr : DIIEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/1032127 (matra oOpamenus: 19.01.2026). — Pexum
JIOCTYTIA: TIO TIOITHCKE.
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B) MeTonnuyeckne yKa3aHus:
1. MeToanueckue ykazaHus NPUBEACHBI B MPUIIOKEHUHU 2.

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

Haumenosanue 10 No norosopa Cpok neicTBUs JIUIEH3UU
I';/lifgsgigﬁazlom Ne 135 ot 17.09.2007 Gecepouro
7Zip cBOOOHO pa<1:_1[1800TpaH;IeMoe SecopouHo
FAR Manager CBOOOHO PACIPOCTPAHSIEMOE 0eccpoyHO
MS Office 2003 Ne 135 ot 17.09.2007 0eccpovHO

Professional

IIpodeccnonanbubie 0a3bl JAHHBIX M HHPOPMALMOHHbIE CIIPABOYHbIE CHCTEMBI

Hassauune kypca CchlIKa

DnekTpoHHas 6a3a nepuoanueckux mganuit OO0

«BHCy https://eivis.ru/

Hanmonansnas nHGOpMamoHHO-aHATUTHYECKAs] CHUCTEMa

N https://elibrary.ru/project_risc.as
— Poccuiickuii nunnexc HaygHoro uutuposanus (PUHLI) D Y-IUIPTO] P

DnekTpoHHbIe pecypcebl onbmuoreku MI'TY um. I'.U.

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

denepanbHOE TOCYAAPCTBEHHOE OFOJHKETHOE YUPEKICHNE
«DenepanbHBII HHCTUTYT MPOMBIIUICHHON http://www1.fips.ru/
COOCTBEHHOCTI»

9 MartepuaibHO-TeXHHYecKoe obecnieyenne npakruku/HUP

MarepuansHo-TexHuueckoe obecreuenue AQO «lopanekTpoceTb I. Marmuroropcka
NO3BOJISIET B MOJHOM 00BEME PEann30BaTh LI U 3a/1a4i y4eOHON - NMpaKTHKA MO MOJYYEHUIO
HNEPBUYHBIX MPO(ECCHOHATBHBIX YMEHHH M HABBIKOB, B TOM 4YHCJIE€ NEPBHYHBIX YMEHUH U
HABBIKOB HAyYHO-HCCJIEIOBATENLCKON JESITENTbHOCTH U cHOpPMHpPOBATH COOTBETCTBYIOILIUE
KOMIIETEHIIUH.

Aynuropuu s caMOCTOSTENbHONW pabOThl (KOMIbIOTEPHBIE KJIACChl; YUTAJIBHBIE 3aJIbI
O6MOIMOTEKH) OCHAIIEHBI MEePCOHANBHBIMU KoMIlbloTepaMu ¢ nakerom MS Office, BeixogoMm B
WHTepHeT M ¢ JOCTYIOM B D3JEKTPOHHYK HH()OPMAIMOHHO-00PAa30BaTEIbHYIO Cpeay
YHHUBEpPCUTETA.

MartepuanbHO-TeXHUYECKOE 0OecrieueHne yueOHOM MPaKTUKH MO OTYYEHHIO TEPBUYHBIX
npoeCCUOHATIBHBIX YMEHHH M HaBBIKOB, B TOM 4HCJ€ IEPBUYHBIX YMEHMH M HaBBIKOB
HAY4YHO-HCCIIEJOBATENIbCKOM IeTEIbHOCTH BKJIIOYAET:

Tun v Ha3BaHKeE ayIUTOPUU OcHaieHue ayuTopun
Aymutopun 115 camoctositenbHol | [Tepconanbhbie KomboTepsl ¢ makerom MS Office,
paboThI: KOMITBIOTEPHBIE KIIACCHI; BBIXOJIOM B MITHTEpPHET U € TOCTYIIOM B JIEKTPOHHYIO
YUTATBHBIC 3aJIbI OMOINOTEKH nH(}pOpPMaIMOHHO-00Pa30BATENBHYIO CPEly YHUBEPCUTETA



https://eivis.ru/
https://elibrary.ru/project_risc.asp
https://host.megaprolib.net/MP0109/Web
http://www1.fips.ru/

MPUJIO)KEHHUE 1
(oGs3aTenbHOR)

OueHouyHbIe CpeACTBA JIsl IPOBeIeHUsI POMEKYTOUYHOMH aTTeCTANNH M0 y4eOHOM -
03HAKOMMTEJILHOM NPaKTHKe

[TpomexyTouHasi arrecTalus Mo y4eOHOM - O3HAKOMUTEIHHOU MPAKTUKE MUMEET LEIbI0
OTIPENICNIUTh CTENEHb JTOCTH)KEHUS 3aIUIAaHUPOBAHHBIX PE3YJIbTATOB O0YUYEHHS U MPOBOIAHUTHCS B
dbopMme 3ayeTa ¢ OLIEHKOM.

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

[ToaroToBka oT4eTa BBHIMOJIHSACTCS O0YYArOIIUMCS CAaMOCTOSTEIBHO TOJ] PYKOBOJCTBOM
npenogasarens. [Ipu Hanmmcanuy oTueTa 00yJarOIIUKCs JODKEH 0Ka3aTh CBOE yMEHUE paboTaTh
C HOPMAaTUBHBIM MAaTEpUaJIOM M JIMTEPATYPHbIMH HCTOUYHUKAMM, A TaKXKE BO3MOYKHOCTb
CUCTEeMAaTHU3UPOBATh U aHATTM3UPOBATh (DAKTHUECKUN MaTepUal M CAMOCTOSITEIbHO TBOPUYECKH €TI0
OCMBICJIUBATh.

ConepxaHue oOT4YeTa OMNpeAeNseTcsl HMHAMBUAYAJIbHBIM  33JaHUEM, BbIJIAHHBIM
PYKOBOIMTENIEM MPAKTUKK. B miporiecce HanucaHus 0T4eTa 00yJaronIuiics T0JKEeH pa3o0parTbes B
TEOPETUYECKHUX BOIPOCaX U30paHHOM TeMbI, CAMOCTOSATEIHHO MPOAHATH3UPOBATH MPAKTUUECKUN
Martepual, pa3o0pars 1 000CHOBATH MPAKTHUECKHUE MTPEIOKEHUSI.

Ha nmpotsixkeHnun Bcero nepuojia MpoXoxkKAeHUs MPAKTUKH 00yJaroIuiics JOKEH BECTH
JTHEBHHK I10 MPAKTHKE, KOTOPBIH OYIeT ABIATHCA MPUIOKECHUEM K OTYETY.

TpeboBaHusi K CTPYKType M COJIEP)KAHUIO OTYeTa IO IPOU3BOJCTBEHHOW MPAKTHKE
oIpezesieHbl METOJUYECKMMH pekoMeHauusaMu: [IporpamMma mpou3BOJICTBEHHOW NPAKTUKU:
METOAMYECKUE YKa3aHusd g CcTyneHToB HampasieHusi 140400.62 «DnektposHepreTuka u
AIIEKTPOTEXHUKAY, MPOPUIIb «IIEKTpocHaOKeHNe» Becex GopM oOydenus / A. B. Manadees, A.
B. KoukuHa, E. A. ITanoga, I'. I1. Kopaunos. — Marauroropck: M31-80 MarHuToropek. roc. TEXH.
ya-Ta uM. [.11. Hocoga, 2014. — 30 c.

['oToBBIII OTYET chaeTcsi Ha NIPOBEPKY INPENOAABATENN HE Io3aHee 3-X IHEH 10
OKOHUaHUs NMpakTHKU. [IpenosaBaresns, NpoBEpUB OTYET, MOXKET BO3BPATUTH €0 JUIsl 10pa0OTKU
BMECT€ C NHMCbMEHHBIMU 3aMedaHusMH. OOydaroluiics TODKEH YCTPaHUTh IOTydYeHHbIE
3aMeyaHus ¥ MyOJINYHO 3alUTUTh OTYET.

Bup aTTectanyy no uToraM nNpakTHKHU — 3a4€T € OLEHKOW, KOTOPBINA MPOBOAUTCS B (hopMme
coOeceoBaHuS.

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

Lesb NpoxoKkaeHUsI NPAKTHKH:

- U3y4dEeHUE BOIIPOCOB MPOU3BOACTBA, IIEpEIauil U PACIIPEICIICHHS JIEKTPOIHEPT U,
O3HAKOMJICHHE C OCHOBHBIM OOOpYAOBaHHEM MPEANPHUATHS W C OpraHm3anueil padoThl
KOJJIGKTHBA TMPEANPHUITUS, a TakkKe C SKOHOMHYECKHMMHM II0Ka3aTeNsIMU MPEeIIpUsiTHS |
MEPONPUITHUSIM 10 SHEPTOCOEPEKEHUIO.

3agauM NpaKkTUKH:

- NEPBUYHOE 3HAKOMCTBO C OPTaHU3allMOHHON CTPYKTYpPOU NMPEATIPUATHS;

- M3Y4YE€HHE B3aMMOCBSA3H TEXHOJIOTUYECKOTO MTPOLIECCa;

- U3YYEHUE PEKUMOB pabOThI MPUEMHUKOB 3JIEKTPUUECKON SHEPTHH;

- 3HaKOMCTBO C OpraHu3alueil peMOHTHBIX paldoT;

- U3y4E€HHE MEpOIpHUATHI MO oXpaHe TpyJda U TeXHHKe Oe30MacHOCTH, OXpaHe
OKpYKarloIleu cpeibl;

- U3y4eHHE TEXHUKO-9KOHOMHYECKUX MOKa3aTeneil 00beKTa.

Bonpocel, noasesxkanue u3y4eHuro (IpuMepHoe CoJepKaHue 0TYeTa):
- CTPYKTYpa, TEXHOJIOTMYECKUN IIPOLECC MPENNpUATHs, Lexa, ydacTKa WU
OT/IETICHUS;



— CUCTEMa JJIEKTPOCHAOKEHUS JTAHHOTO OOBEKTA;

- XapaKTEPUCTHKY TOTPEOUTEIICH AIEKTPHIECKON SJHEPTUH;

- 0COOCHHOCTH HCIOJHEHHUSI 3JCKTPOYCTAHOBOK CHCTEMBI JJICKTPOCHAOXKEHUS C
YYETOM YCIIOBUH CpeJlbl MPOU3BOACTBEHHBIX TOMEIICHUH;

- obopymoBaHue, anmaparypy, BBIYUCIIUTEIILHYIO TEXHUKY,
KOHTPOJIbHO-M3MEPUTEIbHBIE PUOOPHI M HMHCTPYMEHTBI, a TakXe MEXaHH3alHui0 U
ABTOMATH3AIIMIO TPOU3BOICTBEHHBIX MTPOIECCOB;

- OpraHu3aisi  JKCIUTyaTalldd W PEMOHTAa  3JCKTPOYCTAHOBOK  CHUCTEMBI
AJIEKTPOCHAOKEHNS,

- 9KOHOMUKA, OPTaHU3aIIUs M YIIPABJICHUE TPOU3BOICTBOM;

- MEPOTPUATHS TT0 SKOHOMHH U 00ECIICYCHUIO Ka4eCTBa JICKTPOIHEPTUH;

- co3maHue U obecriedeHre 6e30MacHbIX U 3JJ0POBBIX YCIOBUH Tpy/Ia.

I[Inanupyemble pe3y/ibTaThl NPAKTUKH:

1. W3ydyeHne oXxpaHbl Tpyna, TEXHHKH OE30MACHOCTH, IPOTHUBOIOKAPHOU
0€30I1aCHOCTH Ha OOBEKTE;
2. W3ydyeHne aJIMHUHHCTPATHBHO-OPTaHW3AIMOHHON CTPYKTYPBl  TIPEIIPHSITHS,

MMPOBCACHUA HaJIaJOYHBIX pa60T, TEXHOJIOT UM IMpOBCACHUA PCEMOHTHBIX pa60T, peBI/ISHﬁ,
OCMOTpPOB, HCHBITaHHﬁ; opraHu3alnyu OIepaTuBHOIO O6CJIY)KI/IBaHI/I$I.

3. O3HaKOMJIEHUE C TEXHOJIOTMYECKUM MIPOLIECCOM MPOMBILIIIEHHOTO IPEANPUATHS;

4. C6op wuHpOpMaMM ¥ H3YYCHHWE NPUHIUIOB ACUCTBUS W KOHCTPYKIUA
3IEKTPOOOOPYIOBAHUS.

S. W3ydyeHue opraHu3aluy M TEXHUYECKHX CPEJICTB ydyeTa M KOHTPOJS pacxoja
AIEKTPOIHEPTHH, MEPOIIPHUSITHIA [10 SHEPrOCOEPEIKEHUIO.

6. CrpykTypu3anus MaTepuaia JJis MOArOTOBKU K HAallUCAHUIO OTYETA.

IMoka3aTeu U KPUTEPUU OLIEHUBAHUS

— Ha OLEHKY «OTJINYHO» (5 0annoB) — 00y4aromuiics NpeAcTaBiIseT OTYEeT, B KOTOPOM B
MIOJTHOM 00beMEe PACKPBITO COJIEPIKAHME 3a/IaHUs; TEKCT H3JIaraeTcs MOCIeI0BaTeIbHO U JIOTUIHO
C MPUMEHEHUEM aKTyaJIbHBIX HOPMATHUBHBIX IOKYMEHTOB; B OTYETE JiaHa BCECTOPOHHSS OIIEHKA
NPaKTUYECKOTO MaTepuaia; WCIONb3YeTCs TBOPYECKUH TIOAXOJ K PEIIEHHIO MPOOJIEMBI;
chopMyIHpPOBaHbl SKOHOMHUYECKM OOOCHOBaHHBbIE BBIBOABI UM  HpeanoxkeHus. Order
COOTBETCTBYET MPEABSABISIEMBIM TPEOOBAHUSM K 0()OPMIICHHUIO.

Ha nyOnuuHoi# 3amure o0yJaromuiicst 1eMOHCTPUPYET CUCTEMHOCTh U IITyOUHY 3HaHUH,
MOJTYYCHHBIX MPH TPOXOXKIACHUU MPAKTHKH, CTHIUCTUYCCKH T'PAMOTHO, JIOTMYECKH MPAaBUIBHO
u3jaraeT OTBEThl HA BOIPOCHI; JA€T MCUEPIBIBAIONIME OTBETHI HA JOMOJHHUTEIbHBIE BOIPOCHI
MIPEMNo/IaBaTelis; Cloco0eH 0000IUTh MaTepHall, CieiaTh COOCTBEHHBIEC BBIBOIbI, BRIPA3UTh CBOE
MHEHHE, IPUBECTU WILTIOCTPUPYIOLINE TPUMEPHI.

— Ha OICHKY «Xopomo» (4 Oamna) — oOyJaronuiics MpeACTaBIsSeT OTYET, B KOTOPOM
CoJiepKaHHe PACKPHITO JIOCTATOYHO MOJHO, MaTepHall U3J1araeTcsi ¢ MPUMEHEHUEM aKTyaJlbHBIX
HOPMATHUBHBIX JOKYMEHTOB, OCHOBHBIC ITOJIOKEHHSI XOPOIIO IMPOAaHATU3UPOBAHBI, HWMEIOTCS
BBIBOJIbI U 3KOHOMHUYECKH OOOCHOBaHHbIE NpemyoxkeHus. OT4eT B OCHOBHOM COOTBETCTBYET
IPEIBSBIISIEMBIM TPEOOBAHHUSIM K OQOPMIICHHIO.

Ha nmy6nuunoii 3amuTe oOydaronuiics AeMOHCTPUPYET T0CTaTOYHYIO MTOJHOTY 3HAHUHN B
00BeMe MPOrpaMMBbl TPAKTUKH, TPH HATMYHMH JIUIITH HECYIIIECTBEHHBIX HETOYHOCTEH B U3JI0)KEHUU
CONIepKaHUsI OCHOBHBIX W JOTIOJIHUTEIBHBIX OTBETOB; BIIQJEET HEOOXOAMMOW /ISl OTBETa
TEPMUHOJIOTHEH; HEeIOCTaTOYHO TOJHO pacKpbIBaeT CYIIHOCTh BONPOCA; OTCYTCTBYIOT
WITIOCTPUPYIOIINE TIPUMEPBI, 00001IaroIee MHEHHE CTYIEHTa HEAOCTATOYHO YETKO BBIPAXKEHO.

— Ha OLICHKY «yA0BJIETBOPUTEIbHO» (3 Oayuia) — 00yJarouuiics npeicTaBiseT OTYeT, B
KOTOPOM COJIEp’KaHUE PACKPBITHl c1ab0 U B HEMOJHOM OOBEME, BBIBOJBI MpaBUIIbHBIC, HO
NPEUIOKEHUS ABISIOTCS HEOOOCHOBAaHHBIMHU. MaTepuasl M3jaraercss Ha OCHOBE HEIOJIHOTO
nepeyHs HOpMaTUBHBIX TOKYMEHTOB. MIMeroTcst HapyiieHus: B opOpMIIEHHUN OTYETA.

Ha  nyOGmmunoit  3amute oOydaromuiicss  JIEMOHCTPUPYET  HEIOCTAaTOYHO



MoCJieI0BaTeIbHBIE 3HAHUS IO BOIMPOCAM MPOrPaMMBbI MPAKTUKU, HCIOIB3YET CIEIHUATLHYIO
TEPMHHOJIOTHIO, HO JONYyCKaeT OIIMOKM B ONPEJCIICHUH OCHOBHBIX MOHSITHH, KOTOpHIE
3aTPYAHSACTCS UCTIIPABUTh CAMOCTOSITEIIHHO; JJEMOHCTPUPYET CIIOCOOHOCTH CaMOCTOSATENBHO, HO
HE NTyOO0KO, aHaJTM3UPOBATh MaTepuall, PAaCKpPhIBAET CYLTHOCTh periaeMoi MpoodeMbl TOJIBKO MPU
HABOJSIIUX BOIPOCAX MPEIOAaBaTeNsl; OTCYTCTBYIOT HILTIOCTPUPYIONINE MPUMEPHI, OTCYTCTBYIOT
BBIBO/IBI.

— HA OLICHKY «HEeY/JAO0BJIETBOPUTEIbHOY» (2 Oaia) — o0yJarouuiics mpecTaBiIseT OTUET,
B KOTOPOM COJIepKaHHE PACKPBITHl C1a00 M B HEMOJIHOM O0bEeMe, BBIBOABI M MPEIJIOKEHUS
SBIISIOTCSI HEOOOCHOBAaHHBIMH. Marepuan wu3JaraeTcs Ha OCHOBE HEMNOJIHOTO IepeyHs
HOPMAaTUBHBIX IOKYMEHTOB. MIMeroTcs HapylieHus B ohopmieHU oTdyera. OT4eT ¢ 3aMeYaHUsIMU
IpernoiaBaTessi BO3BpallacTcs Oo0ydaromeMycss Ha J0pabOTKy, M YCJIOBHO JOMYCKaeTcs 10
yOIMYHOM 3aIUTHI.

Ha nyOnuuHOl 3ammre 0oO0yYaromuiics IEMOHCTPUPYET (parMeHTapHbIC 3HAHHS B
paMKax MporpamMMmbl MPAaKTHKH; HE BIaJeeT MUHUMAIbHO HEOOXOAMMON TEPMUHOJIOTHEH;
JIOIYCKaeT rpyOble JIOTWYCCKUE OIMMOKH, OTBEYAsl HA BOIPOCHI MPEMOAaBaTelisi, KOTOPhIC HE
MOJKET UCTIPABUTh CAMOCTOSITENILHO.

— Ha OLICHKY «HeYyI0BJIeTBOPUTEJabHO» (1 0amr) — 00yJarouuiics mpeacTaBIisieT OTUET, B
KOTOPOM OY€Hb CJIa00 PacCMOTPEHBI MPAKTUYECKUE BOIPOCHI 3a/IaHUs, MPUMEHSIOTCS CTapbie
HOPMAaTUBHBIC JTOKYMEHTBI W OTYETHOCTh. OTYET BBINOJHEH C HAPYIICHUSIMH OCHOBHBIX
TpeboBanuii k odopmieHuro. OT4eT ¢ 3aMeyaHUSIMHU MPENoJaBaTesis BO3BpallaeTcs
oOyyaromieMycst Ha 10pa0dO0TKy, U HE JOIYCKAETCs J0 MyOJIUYHOM 3aIUTHI.



MNPUJIIOKEHUE 2

(oGs3aTenbHOR)
MeToanuyeckne YyKa3aHusl ISl TPOXOKIAEHUS Y4eOHOl - O3HAKOMMTEJIbHOM
NMPaKTHKHU
1. 3aiauyu y4eOHOM - 03HAKOMUTEJIbHOM NMPAKTUKHU
YyeOHast — O3HAKOMHTENbHAs TPAKTHKA CTYACHTOB SBJSIETCS Ba)KHEHIIEH YacThIO

MOJTOTOBKU BBICOKOKBATH(PUIIMPOBAHHBIX CHEIMATUCTOB M MPOBOAUTCS HA MPOMBIIIJICHHBIX U
QJICKTPOSHCPICTUICCKUX TMPCANPHUATUAX, OCHAIICHHBIX COBPCMCHHBIM OGOPYI[OBaHI/IeM u
UCIBITATEIbHBIMU PUOOPAMH.

OcHoOBHas 1eNb Y4eOHOH — O3HAKOMHUTENIBHOW MPAKTHUKH — MOJATOTOBKA K H3YYEHHIO
JUCIUIUIMH MPO(eCcCHOHATBFHOrO IMKJIa Ha OCHOBAHHUU IIyOOKON HpopaOOTKu MaTepuana Io
UCCIIEIyeMOMY OOBEKTY, Ha KOTOPOM CTYACHTHI HPOXOIAT IMPAKTHKY, a TaKXKe OBIIAJCHUE
MIPOU3BOJICTBEHHBIMU HaBBIKAMH U ME€PEIOBBIMU METOJIaMU TPY/a.

Baxxneinmnias 3aZlavya IMPaKTUKH 3aKIH04YacTCA B 060pe HUCXOJHBIX JAaHHBIX U MaTCpHaJIOB,
MOJIyYEHHBIX B PE3y/IbTaTe U3YUEHUSI OObEKTOB, HA KOTOpPbIE OB HAIPABIEHBI CTYICHTHI.

Ha IMPAaKTUKC B IPOU3BOACTBCHHBIX YCIIOBUAX KOHKPCTHOI'O MPCANPHUATUA WA
YUpeXKIeHUs

CTYACHT M3y4aeT U MOIydaeT HH(POPMAIHIO CIIETYIOIINE OCHOBHBIE BOTIPOCHI:

— CTPYKTYpPY, TEXHOJIOTUYECKUH TMpOLIeCC MPEANPUATHS, I€Xa, YydacTKa WU
OTJICJICHHUS,

- CHCTEMY JIEKTPOCHA0KEHUS JAHHOTO 00BEKTa;

— XapaKTePUCTUKY MOTpEOUTENEH IEKTPHUUECKON YJHEPTHH;

— OCOOCHHOCTH HCIIOJIHEHHUSI JJIEKTPOYCTAHOBOK CHUCTEMBI JJIEKTPOCHAOXKEHUS C
YU€TOM YCJIOBUHN CPEeJIbl IPOU3BOICTBEHHBIX TTOMEIICHHUIA;

- obopyioBaHue, amnmaparypy, BBIYHCIUTENBHYIO TEXHUKY,
KOHTPOJIbHO-U3MEPUTEIbHbIE TNPUOOPHl M HMHCTPYMEHTBHI, a TaKXKe MEXaHU3alHui |
aBTOMATH3aIMIO TPOU3BOICTBEHHBIX MTPOLIECCOB;

- OpTraHW3allMI0  JKCIUTyaTallid ¥ PEMOHTAa  JJEKTPOYCTAaHOBOK  CHCTEMEI
AIEKTPOCHAOKEHNS,

- HKOHOMHUKY, OPTaHU3aLHIO U YIIPABICHHE TPOU3BOJICTBOM;

- MEPONPHUATHS [0 YKOHOMHH U 00ECTIEUEHUIO KaueCTBa 3JIEKTPOIHEPTHH;

- co3nanue u obecrieueHrne 0e30MacHbIX U 3I0POBBIX YCIOBUH TpyAa.

2. Oprannsanus 1 pyKOBOACTBO Y4eOHOI-03HAKOMHTEJIbHOM
NMPAKTUKOMH

2.1. Opranu3anMoOHHbIC MEPONPUATHSI B YHUBEPCHTETE

Cpoku TpOXOXKIEHUsST Y4eOHON-03HAKOMHUTEIbHON TMPAKTHKU IS COOTBETCTBYIOIIEH
¢dopmbl 00yueHHsI CTYIEHTOB YKa3aHbl B MPOrpaMMax MPaKTHK, KOUU KOTOPHIX B CBOOOIHOM
JIOCTYTIE PacIoIoXKeHbl Ha oOpa3oBareabHOM noptaie PT'BOY BO «MI'TY» - Ims.magtu.ru.

HanpaBieHue CTyA€HTOB Ha MNpakTHKy W paclpelelieHHe HMX 1o 0a3aM NpaKkTHUKH
OCYIIECTBIISIETCS Kaeapoil 3J1eKTPOCHA0KEHNSI POMBILUIEHHBIX MPEANPUATHI U yTBEpKAaeTCs
IPUKa30M peKTOpa yHUBepcuTeTa. B mpukase ykasslBaeTcs: HHCTUTYT, Kypc, rpymnmna, GpaMuims,
UMsl, OTYECTBO CTYACHTOB, HANpPaBIsiEMbIX Ha KOHKPETHOE MPEANPUSATHE; CPOKU MPOXOKICHUS
npakThky; GaMuims, uMs, 0TUECTBO, TOJKHOCTh PYKOBOJUTEIEH IPOU3BOACTBEHHON IPAKTUKON
oT BbIcuiero yyebHoro 3aBeneHus. CocraBisieTcsi rpaduk NpPOBEACHUS IKCKYPCHH, KOTOPBIN
YTBEpXKAAETCA C aIMUHHUCTpALEN OpraHu3aluy, Ha KOTOPOM OpraHu3yeTcs MpaKkTUKa.

[lepen HavamoM NpakTHKU Kadenpold MPOBOAUTCS OPraHU3AIMOHHOE CcOoOpaHue
CTYAICHTOB, Ha KOTOPOM COOOIIaeTcs:

- LeNb U 33[1a4M [TPaKTUKH;

- CPOKH ITPOXOKJECHMS NPAKTUKH;

- HopsiIoK O(hOpMIIEHUS Ha IPAKTHUKY,

- IIPOrpaMMa IpaKTHKHY;



- coJiepKaHue MHANBUIYAIbHBIX 3a/[aHUM;

- TpeOOBaHUS K BEJCHHIO THEBHUKA U COCTABIICHUIO OTYETA;

- npaBa U 003aHHOCTH CTYACHTa-IIPAKTUKaHTa

- MOPSAIOK MPOBEACHUS IPAKTUKU CTYJCHTOB YHUBEPCUTETA;

- MOPSAIOK MOJBEACHUSI UTOTOB PAKTUKH.

Kadenpa snexrpocHabkeHUsI IPOMBIIUICHHBIX TPEIIPUITHIA OCYIIECTBIISET
y4e0HO-METOINIECKOE PYKOBOACTBO MPAKTUKOM, 00eCIeurBasi BHIOJHEHHE TIPOTPAMMBI
MIPAKTUKU U BBICOKOE KaueCTBO €€ MPOBEICHUSI.

2.2. JloKkyMeHTBI, Heo0XoauMbIe il oopmiIeHUs Ha

Y4eOHYI0-03HAKOMHUTEIbHYI MPAKTUKY
[Tpu HampaBiIeHUU HA IPOU3BOJICTBECHHYIO MPAKTHKY CTYACHT JIOJKCH UMETh IpH cebe:

— CTyJECHYECKHI OneT;

- MacropT;

- HalpaBJICHUE Ha TIPAKTHUKY;

- pOTrpaMMy MPOU3BOACTBEHHON MPAKTUKH;

- JUYHYIO KapTOYKY 110 TEXHUKE 0€30IMacHOCTH;

- WH/IMBUYaJIbHOE 33JJaHKHE Ha MPAKTHKY, BbIIABAEMOC PYKOBOIUTEIIEM MTPAKTHKH
0T Kadeaphl AIEKTPOCHAOKESHUS IPOMBIIIJICHHBIX TPEANPHUITHH,

- JTHEBHUK MTPAKTUKHU.

2.3. Ilopsiiok NpoxoskKAeHUs1 Y4eOHOI-03HAKOMHUTEIbHON MPAKTHKHU

Y4eOHast-03HAKOMUTEINIbHAS MPAKTHKA MPOBOJANUTCS B COOTBETCTBUU C MTPOrPAMMOH 110
KaJICHIapHOMY rpaduKy, KOTOPBIH TOJKECH NPEAyCMaTPHBATh:

- odopMIIeHHE Ha TIPAKTUKY B OT/EJIE TEXHUYECKOTO 00ydeHus (0TI MOATOTOBKH
KaJ[poOB, OTJIEN MOATOTOBKH MePCOHaNa, OT/IEN KaJPOB) MPEeANpHUATHS (11eXa), YIPEKACHHUS,

- MOJIyYEHUs IPOIycKa Ha MpeanpusTie (WK BKJIJbIIA B CTYACHUECKUN OMIIeT);

- W3y4eHUe PaBUJI TEXHUKHU O€30MacHOCTH;

— BBITIOJIHEHHE WHJUMBHUAYIbHBIX 3aJaHUA TI0  y4eOHON-03HAKOMHUTEIIbHON
MIPaKTUKE;

- oopMIIEHHE OTUETA;

— opopmMIIeHHE OKOHYaHHs TMPAKTUKA B OTAENe TEXHUYECKOro OOydeHus
npeanpusaTys (1exa);

- c/1ady 3a4era 10 IpaKTUKe.

2.4. IIpaBa 1 00513aHHOCTH CTYJAEHTA-NPAKTUKAHTA

CryneHT 00s3aH TOAYMHATHCA MPOMYCKHOMY pPEXKUMY U IpaBUJIaM BHYTPEHHETO
TPYOBOTO pacHopsKa MPEAIPUATHS, OPTaHU3ALNH UIIN YUPEXKICHHUSL.

B Teuenue Bcero cpoka MpakTHKHU CTYJEHTHI 00s13aHbI BECTH THEBHUK, BKJIIOYasi B HETO
UH(OPMaLIKIO, TIOTYYEHHYIO B IIPOIIecce MPOXOXKACHUS MPAKTHKH, a TAK)KE B pe3ylibTaTe Oeces,
JIEKIUH, SKCKYPCUH U T.1.

Ilepen HayaaIOM MPAKTUKU CTYACHT JOJIKEH:

- npuOBITH BOBpEMS Ha 0011iee OpraHu3allMOHHOE coOpaHue, MPOBOIUMOE
3aBeyronmM kadeapoit DIIII, oTBETCTBEHHBIM 32 OpraHU3alUIo MpakTUK Ha Kadeape D111, a
TaK)Ke pyKOBOJIUTEISIMU NMPAKTUKU OT Kadeapsr DIIII-

- YTOUHUTH MECTO U BPEMS IIPOXOKIACHHUS IPAKTUKU;

- MIOJIYYUTh UHAUBULYAIILHOE 33/1aHUE;

- IIOJIYYUTh 10 POCIIUCH IPOTPAMMY IIPAKTUKH;

- NOJYYHUTh Ha Kadeape HampaBleHUE HA TPAKTHKY.

IIpuObIB HA MECTO NMPAKTUKHA HEOOXOAMMO:
- OTMCTHUTDL HAIIPABJICHUC HA MPAKTHUKY B OTACIIC TCXHUYCCKOI'O OGy‘-ICHI/IH .HI/I6O B



OTJelIe KaIpOB;

- IIOJIyYUTh IIPOITYCK HA IPEIIPHUATHE U HAIIPABIEHUE B LIEX WIN OPraHU3aLMIo;

- o0paTUTbCsl K HAa3HAUEHHOMY pPYKOBOJUTENIO IMPAKTUKU OT NPEAIpUATHSA,
O03HAKOMUTh €r0 C NPOrpaMMOM NPAKTUKU U MHIMBHUAYAIbHBIM 3aJaHUEM, YTOUYHWUTH 3aJaHUE
IPUMEHHUTEIBHO K JaHHOMY HNPEANPUATHIO (LIeXY, OTIEIECHUI0, YUYaCTKY);

- BBISICHUTD IOPSJOK I10JIb30BAHUS TEXHUYECKOW TOKYMEHTALUEH;

- B HQ3HAYEHHOE BPEMs IIPOUTH MHCTPYKTAXK 10 Th ¥ NpUCTYyNUTH K BBIIOJIHEHHUIO
3a/1aHus.

[Tocne odopmieHns Ha MecTe NPOXOXKICHUs MPAKTUKU CTYIEHT 00s3aH COOOLIUTH 00
3TOM pYyKOBOAUTENO MpakTuku oT Kadenper DIIII, a takxke coobmute PO Ha3HAUSHHOTO HA
HIPEANPUATHH PYKOBOJUTES, €r0 J0JKHOCTh U KOHTAKTHBINA pabouuii TenedoH.

B nepuoa npoxo:kaeHusi NPAKTHUKH CTYJEHT 00sI3aH:

- IIOJIHOCTBIO BBIMIOJIHATD 33JJaHUs, IPEAYCMOTPEHHBIE IPOIPaMMOi IPAKTUKH;

- NOMYUHATBHCS  JIEHCTBYIOIIMM HA MPEANPUATUU [paBUiIaM  BHYTPEHHETO
pacnopsaka;

— U3YYUTh U CTPOTO COOJIIO/IAaTh MpaBUjia OXpaHbl TPY/la, TEXHUKU 0€30MaCHOCTH U
IIPOU3BOJICTBEHHON CaHUTApHH;

— BECTU JHEBHUK, B KOTOPBIA €KEIHEBHO BIHUCHIBATH BBINOJHEHHYIO paboTy,
XapaKTEPUCTUKU HU3YYEHHBIX YCTPOWMCTB, KOHCTPYKIMH, TEXHOJIOTMUYECKMX IIPOLIECCOB,
3aMMChbIBaTh OOBSICHEHUS PyKOBOJUTENS IPAKTUKHU U T.I1.

— napajuieIbHO C BEACHHUEM THEBHUKA cOOMpaTh U OPOPMIISITH MAaT€pPH allbl s
OTYeTa;

- MOCEeIIaTh KOHCYJIbTAMM y pyKOBOAMTENs NpakTuku oT kKadempor DI u
OTUYUTHIBATHCA 10 XO/1y MPOXO0KJICHUS IPAKTUKK U BBIIIOJHEHUS! MHIMBUYyaJIbHOTO 3a/1aHuUs;

- CTaBUTh B U3BECTHOCTH PYKOBOAMTEIEH PAKTUKH OT MPEANPUATUS YHUBEPCUTETA
000 Bcex HapyIIEHUSIX MOPsIKA MPOX0XKICHHSI TPAKTUKH.

Ilepen okoHYaHMEM NPAKTUKHU CTYIEHT 00sI3aH:

- BO3BpATUTh 110 MPUHAIJIEKHOCTH BCE MOJIYYEHHBIE paHee MaTepuabl, IPUOOpPHI,
JIOKYMEHTAITHIO U T.JI.;

— MPEeIOCTaBUTh 3a 2-3 OHS [0 OKOHYAHMSI CpOKa MPAKTUKU PYKOBOAMTEIIO
MPAKTUKHU OT MPEATNPUATHS OTUET U MOIYUYUTh OT HETO XapaKTePUCTHKY U OIIEHKY O MPOJICITaHHOMN
pabore;

— 3aBEpUTh JHEBHHMK, OTYET, XapaKTePUCTHKYy, HampaBlIeHHE Ha MPAKTUKY
MOJAMUCAMU PYKOBOJIUTENS U MEeYaTSIMU NPEATPUATHUs/LIEXa.

ITo oxOHYaHMHU MPAKTHKH HEOOXOAUMO:

- cnath Ha kadenpy D111 oTyer no npakTHKe, THEBHUK, HAIIPABIICHUE HA TIPAKTUKY;

- B JICCATUIHEBHBIN CPOK IIOCJE Haydaja CIECAYIOLIEro CeMecTpa 3allUTUTh OTYET
nepea KOMUCCHEH, Ha3HaYaeMo 3aBeyIoUIM Kadeapoil.

CTyneHT, He BBINOJHUBIIMN IPOrpamMMmy IMPAaKTHKH, CaMOBOJIBHO COKPATHUBIIMN CPOK
NPaKTUKHU, TOJTYYUBIIMNA OTPULIATENIBbHBIA OT3BIB O pabOTe, HAMPABIISIETCS] HA IPAKTUKY IIOBTOPHO
B [IEPUOJI CTYACHUYECKUX KAaHUKYJI WIH, B OTAEJIBHBIX CIIydasiX, OTYUCIIAETCS U3 YHUBEPCUTETA.

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

OTBeTCTBEHHBIN 32 IPAKTUKY U PYKOBOAMUTENb MPAKTUKN UMEET IIPABO:

- YCTaHABIMBAaTh CBSI3b C PYKOBOAUTEISIMH TPAKTHUKH OT  OpraHH3alluH,
HPEANPUATHS, YUPEKACHNUS U COBMECTHO C HUMHU COCTaBJISITh pabouyro IporpaMmy MpOBEICHUS
NPaKTUKU;

- pa3pabaThIBaTh TEMATUKY WHAMBUyalbHbIX 3aaHNN;

- IPUHUMATh y4acTUE B PACIpeIeICHNH CTYIEHTOB 10 paOOYMM MECTaM WIIN



nepeMeIleH s UX 10 BUaM padoT;

- BBISICHUTh HaJIMUUE MECT 110 0a3aM MPaKTHKHY;

- OKa3blBaTb METOJUYECKYK) IIOMOIIb CTYJEHTaM IIpU  BBIIOJHEHUU HUMU
WH/IMBUYAJIbHBIX 331aHU 1 cOOpe MaTepHajoB K BBITYCKHOW KBaTH(PHUKALIMOHHOHN padoTe;

- OLICHUBATh PE3YJIbTAThl BBIIIOJHEHUS CTYACHTAMU IIPOIPaMMBI IPAKTUKH.

OTBeTcTBEHHBIH 3a PAKTUKY MO Kadeape o0s3aH:

- OCYILECTBIISATH KOHTPOJIb COOJIIOJICHHS CPOKOB MPAKTHUKHU U €€ CO/ICPIKaHMS;

- 0(OpMHUTH MPUKA3 U COTIACOBATH €r0 C CEKTOPOM MPOU3BOICTBEHHOM MPAKTHKH;

- Ha OPraHU3alMOHHBIX COOPAHHIX OCBETUTH CIIEAYIOLINE BOIPOCHI: LIEIH U 33/1a4H
NPAaKTUKK; COJEPKAHNE IPOTPAMMBbl IPAKTUKH; PACHpeeNICHHEe BPEMEHH, KaJleHIapHbIH rpaduk
U paboudne MecTa CTy/IeHTOB; Ha3Hau€HUe JTHEBHMKA U MOPSIIOK €ro BEJACHUs; IIpaBa 1
00513aHHOCTH CTY/IEHTa- IPAKTUKAHTA; MOPSI0K IpoxoxaeHus nacrpykraxa no OT u Th;
HOPSI0K IPOBEIEHHS CJauu OTYEeTa 110 MPAKTHKY; 1aTa MPUOBITUS HAa IPAKTUKY U MECTO cOopa;
MOPSAJIOK CJIEI0BAaHUS K MECTY ITPAKTUKH; OPSAIOK [TOJIy4eHUsI HEOOX0JUMON TOKYMEHTALIMH U €€
nepeveHsb (KOomus MpuKasa, y10CTOBEpEHUE, IPOIYCK);

- OCYILIECTBIIATh B IEPUOJ IIPAKTUKU 00IIIe€ METOANYECKOE PYKOBOJICTBO;

- IPEJOCTaBUTh CBOJIHBIN, YTBEPKICHHBIN HA 3aceaHuu Kadeapbl OTYET B CEKTOP
MPOU3BOACTBEHHOM NMPAKTUKU YMY.

PykoBoauTeJb NPAKTHKHU 00513aH:

- JI0 Hayaja IPAKTUKU O3HAKOMUTBCA € €€ IPOrpamMMoit;

- O0(OPMHUTH CTYIEHTOB Ha NPEANPUATUU C MPHUKA30M 3a OJUH MecCHl] jo Hadaaa
IIPAKTHKU;

- IOPUHATH YYacTHE B I0J0OpPE PYKOBOIUTENCH MNPaKTHUKH OT MPEeNNpUATHS U
CTPYKTYPHBIX IIOpa3CIICHUI;

- COTJIaCOBATh NIEPEUYEHb U CPOKH NPOBEACHUS JIEKINN U DKCKYPCUIL;

- opranuzoBatb MHCTpyKTax 1o OT u Tb, mpaBuiaM BHYTpEHHEro TpPYAOBOIO
pacrnopsika;

- pacIpesiennuThb CTYIEHTOB Ha paboune MecTa COTJIacHO NMporpaMMe MPAKTHKH;

- YTOUHUTH HWHJMBHUIYaJlbHBIE 3aJaHUS U CUCTEMATHYECKU OKA3bIBaTh CTYJIECHTAM
METOJANYECKYIO TIOMOIIb B BBIITOJTHEHUY 331aHNS;

- KOHTPOJIMPOBATh BBINOJHEHHE MPEANPUATHIMU 00S3aTENBbCTB, BBHITEKAIOIUX U3
TUIIOBOrO gAorosopa u IlomoxkeHuss O NPOBENEHMM IPAKTUKU CTYAEHTOB YHUBEPCUTETA,
CBOEBPEMEHHO MH(POPMUPOBATH CEKTOP MPOU3BOJCTBEHHON NPAKTHKU YHHUBEPCUTETA O (haKTax
HapyLIEHUs ITUX 00513aTEbCTB;

- KOHTPOJIMPOBAaTh KaueCTBO MPOXOXKJIEHUS MPAKTUKH (OMpOC CTYJIEHTOB Ha
pabounx MecTax, MpoBepKa THEBHUKOB);

2.6. IIpaBa 1 0013aHHOCTH PYKOBOAMTEJIS NPAKTHKH OT NPeINPUATHS

PykoBoauTenb MpakTUKU B 1ieXe (OTAENeHUH, Ta00paTOPUHU U T.IT), OCYIIECTBIISIOLIHHA
HEMOCPEJCTBEHHOE PYKOBOJCTBO MPAKTUKOM:

- OpraHMU3yeT U MPOBOJIUT MPAKTUKY CTYJEHTOB B KOHTAKTE C PyKOBOJUTEIIEM
NPaKTUKU OT BBITyCKaoIel Kadeapbl YHUBEpPCUTETa B COOTBETCTBHHU C MPOTrPaMMON IPAKTUKH;

€O3/acT HEOOXOJUMBIE YCIOBHS JUIsl MOJYYEHUS CTYJIEHTaMH B MEPHOJ MPOXOXKIECHUSI
NPaKTUKA 3HAHUKA IO CHEUATbHOCTH B OOJIACTH TEXHOJOTMM, SKOHOMUHU W OpraHHU3alluy,
IUTAHUPOBAHMS U YNPABJICHUS MMPOU3BOJICTBOM, HCIOJIb3YEMOr0 TEXHOJOTHYECKOTO U JAPYroro
000pyIOBaHUs, CUCTEMBI 3JIEKTPOCHAOKEHUS,, KOHCTPYKTUBHOTO MCIIOJHEHUS €€ 3JIEeMEHTOB,
OpraHM3aly SKCIUTyaTalldd U PEMOHTa JJIEKTPOYCTAHOBOK, OXpaHbl TpyJda, SKOHOMHUHU U
MOBBILIEHUS KAYE€CTBA IEKTPO3HEPTUH U T.1.;

- KOHTPOJIMPYET COOJIIOJEHHE CTYAEHTOM KaJIEHAAPHOIO IUIAHA MPOXOXKICHUS
IPAaKTUKH, COITIACOBAHHOI'O C YHUBEPCUTETOM;

- IIPEIOCTABIAET IPAKTUKAHTAM BO3MOXHOCTb  IOJIB30BATHCA — MMEIOIIENCS



JIUTEPATYPOU, TEXHUYECKOH, IIPOEKTHOU U APYTOM JOKYMEHTALUEH;

- npoBoauT oOs3arenbHble MHCTpYKTakH 1o OT u Th: BBoaHBINM M Ha pabodyem
MecTe ¢ 0(OpMIICHHEM YCTAaHOBJICHHOH IOKYMEHTAIMH, B HEOOXOAWMBIX CIIydasX HPOBOJHT
oOydeHue CTYJCHTOB-IIPAKTUKAHTOB 0€30MacHBIM METOJIaM paboThI;

— o0ecrieunBaeT U KOHTPOJMPYET COOIIOJEHUE CTYAEHTaMHU- IPAKTUKaAaHTaMU
IIPaBUJI BHYTPEHHETO PacloOpsAKa, YCTAHOBJIEHHBIX HA JIaHHOM INPEANPUATUY;

- MOXET HaJIOKUTh B ciyyae HE00X0IMMOCTH B3bICKaHUS Ha
CTYJICHTOB-IIPAKTUKAHTOB, HApyILIAOUIMX IpaBWJIa BHYTPEHHErO TPYAOBOrO pacropsaka u
coo0mate 00 3TOM B YHUBEPCHUTET;

- HECET IIOJIHYI0 OTBETCTBEHHOCTh 33 HECUYACTHBIE ClIy4aul CO CTYIEHTaMHu,
MPOXOIAIIMMHU MTPOU3BOJICTBEHHYIO MTPAKTUKY B IaHHOM IIeXe/0TIeIeHUN/T1abopaTopui;

— KOHTPOJIUPYET  BEJICHUE JIHEBHUKOB, IIOAIOTOBKY OTYETOB  CTYJIEHTOB-
IIPAKTUKAHTOB M COCTaBJIIET HAa HMX XapaKTEPUCTHKHU, COAEPIKALIUE JaHHBIE O BBIIOJHEHUH
MPOrpaMMbl MPAKTUKK U UHAUBUIYATbHBIX 33JaHUI, 00 OTHOLICHUH CTYJIEHTOB K paboTe.

3. Coaep:kanue y4eOHOH-03HAKOMUTEIbHON NPAKTHKH

3.1. ConepxxaHue NPAKTHUKH CTY/IEHTOB, HANIPABJIEHHbIX HA MOJACTAHIINH

CryaeHTbl, NpoOXoAsiliMe NPAKTHKY HAa MNOJACTAHUUAX  NPOMBILLIEHHBIX
NpeINpUATHH U TOPOJCKUX CeTeil, 10/KHbI U3YyYUTh CJIeAYyIolie BONPOCHI:

1. HcTopus ¥ CTpyKTypa MOACTAaHLUY.

2. Cxema BHEIIHUX DJJIEKTPUYECKUX CETEH, pOJb IMOACTaHUUMU B CXEME
3JIEKTPOCHAOKEHUS/IHEPTeTUYECKOH CUCTEME.

3. IlepcnexTuBBI pa3BUTHS MOJCTAHLIMHA U BHEIIHUX CETEH, a TAKXKE POCTa HATPY30K
Ha Ommxkaiiue 10 ner.

4. XapakTepucTUKa KIMMaTUYECKOM 30HBI, B KOTOPOH PAaCIIOIOKEHA IMOACTAHLUA:

CpenHssl TOAOBas, 3UMHSSA U JIETHSS TEMIIEPATYPbl, CKOPOCTb BETPA, T'OJAOBOE KOJIUYECTBO
OCAaJIKOB.

5. [Torpeburenu, moiydallMe NHTaHWE OT TOJCTAHIIMUA: WX HAUMEHOBAaHHUE,
rpaguKy JIEKTPUUECKUX HATPY30K 3a XapaKTEepHbIC JETHHE W 3UMHHUE CYTKH, KaT€ropuu IO
HAJCKHOCTH AJIEKTPOCHAOKEHHUS, YAAIEHHOCTh OT CTAaHIUH.

6. I'paduk syekTpUUECKMX HArPy30K 3a XapaKTEpHBIC JIETHHE W 3WMHHE CYTKH
CUJIOBBIX TpaHC()OPMATOPOB MOICTAHIUH.

7. ['maBHass cxema SJIEKTPUYECKUX COEAVMHEHUN pachupeAeUTENbHbIX YCTPOWCTB
MOJICTAHIINY HaNpsbKeHHeM Boile 1 kB.

8. Pacuernbie 3HaUYeHMS] TOKOB OJHO(DA3HOTO U TPeX(PazHOTO KOPOTKOTO 3aMbIKAHUS
Ha pacIpeieIuTeNbHbIX YCTPONCTBAX MOJACTAHIIMU C YYETOM Pa3BUTHUs CETEN U I'€HEPUPYIOLINUX
HMCTOYHHKOB Ha Cpok J10 10 ser.

9. TexHuueckue TMapaMeTpbl OCHOBHOTO DJJEKTPOOOOPYIAOBAHUS TOACTAHIIMU:
CUJIOBBIE (aBTO)TpaHChOpPMATOPHI, KOMMYTallHOHHbBIE arnmaparsl, W3MEpPUTEIIbHbBIE
TparncGopmMaTopsl TOKa u HaIpsHKCHUS, pa3bEOUHUTENN OTPaHUYUTEIN

nepeHanpsbkeHust/pa3psaaHuky, saeiiku KPY/KCO.

10.  Cucrema pacripenienieHus: ONepaTUBHOTO TOKA: POJI ONIEPATUBHOTO TOKA, UCTOYHHK,
CXeéMa paclpelesieHus, TMOTPeOUTeNH, TEXHUYECKHE IapaMeTpbl 3JIEKTPOOOOpYyJOBaHUS
(aKKyMyJSITOPBI, BBIIPSMHUTEIbHBIE YCTPOMCTBA, 3apsAHO-TIOA3ApPAIAHBIN arperaT Hu T.1.),
KOMMYTallMOHHBIX aIlapaToB U MPOBOJIHUKOB.

11.  CoOcTBeHHbIE HYX/IbI MOACTAHIMU: TTApaMETPhI TPaHC(HOPMATOPOB COOCTBEHHBIX
HYXJ,  BEIOMOCTh  JJICKTPOIIPHEMHUKOB  COOCTBEHHBIX  HYXJ, CXeMa  [UTaHUsA
AIIEKTPOIPUEMHHUKOB COOCTBEHHBIX HYX/]I TIOJICTAaHIUH.

12. PeneiiHas 3ammra: TUIBI YCTPOWCTB pENCHHON 3allUThI, HCIONb3yeMble Ha

MOJCTAHIIUH, JIEMEHTHasi 0a3a, YCTaBKH, CXeMa PEJIeHHOM 3alIUThl OJHOTO U3 MPUCOCTUHEHUI
(0 3a/1aHKI0 PYKOBOIUTEIIS).

13.  IlmaHBl OTKPBITOTO U 3aKPBITOI'O PACHPENETUTENFHOIO YCTPOHCTBA, KOMIIOHOBKA
3aKpBITON 4aCTU IOJCTaHIIUH.



14.  MonHue3amura TEPPUTOPUU TOJCTAHIIUHN: KOHCTPYKTUBHOE HCIOJHEHHE, 30HA
3aIIUTHI.

15.  3asemieHue: KOHCTPYKTHBHOE HCIIOJHEHHUE, XapaKTEPUCTUKA IPYHTA, IIJIaH CETU
3a3eMJICHHS.

16.  OcseuieHne TEppUTOPUM TMOJACTAHIMU: pabouee ¥ aBapUHHOE OCBEIICHHE
OTKPBITOI M 3aKPBITOI YacTH, TUIBI CBETHJIFHUKOB H JIAMII, X KOJMYECTBO U MOITHOCTh, CXEMBI
OCBETUTEIFHON CETH, MAPKU OCBETHTEIBHBIX IIUTOB U UX 3JIEKTPUIECKHE CXEMBI.

17. DxoHOMHYECKHE MOKa3aTelIH CTPYKTYPHOTO MOJpa3zieieHus, B COCTaB KOTOPOTO
BXOJWT  TOACTAHIMSA: INTATHOE  PACHUCAHHUE  OJEKTPOCHYXk Obl, Trpaduk  pPEeMOHTOB
JIEKTPOOOOPYIOBAaHHS, CMETa KallUTAIBHBIX 3aTPaT Ha COOPYKEHHE TTO/ICTAHIUH.

18.  Vuer pacxona 3IEKTPUUECKOM HSHEPTUM: PAcXo] NIEKTPUUECKOW SHEpruu Ha
COOCTBEHHBIE HYX/IbI, TOYKH KOMMEPUYECKOTO M TEXHHUYECKOTO y4eTa 3JIeKTPHUYECKOH SHepruw,
CTOMMOCTb JIEKTPHUUECKON SHEPTUH, THITBI HJIEKTPUYECKUX CYCTUYMKOB U AJIEKTPOU3MEPUTEIBHBIX
npuOOPOB, THUITBI TPAHC(HOPMATOPOB TOKA U HAMIPSDKEHUS, X KIacC TOYHOCTH.

19. Oxpana Tpyma © TexXHHKa O€30MAaCHOCTH: KAaTErOpPUU MOMEIICHUH TI0
3JIeKTPOOE30MIaCHOCTH, IOKAPHOH U B3PBIBOOIIACHOCTH, OIIACHBIC U BPEIHBIC IPOU3BOJICTBEHHBIC
(axTopBl, CPeICTBA 3AIUTHI IEPCOHAA.

JlaHHBIE 0 TIEPCIIEKTHBHOM CXEME JIEKTPUYECKHUX CETEH, a TAKKE O TUNIAHUPYEMOM POCTE
Harpy30K MO>KHO HAaWTH B MPOEKTHON JOKyMEHTaIMH. Tam e OOBIYHO MPHBOAATCS PacUETHHIC
3HaYCHHUS TOKOB KOPOTKOTO 3aMBIKaHHS, C YYETOM pAa3BUTHA CETed M TEeHEPUPYIOIIUX
MCTOYHHKOB.

Wudopmannio o TOTPEOUTEISIX MOJICTAHIMH MOXHO HANTH Ha NPUHIUIUAIBEHON
OJHOJIMHEWHOW CcXeMe TMOoACTaHIMH. ['paduku SIIEKTPUYECKUX HArpy3oK, Kak IIpaBHIIO,
(UKCUPYIOTCS OTIEPATUBHBIM MEPCOHAJIOM M XPAHATCS Ma CaMOW IMOJICTAHIINM, JINOO, €CIH OHH
CUHTBIBAIOTCS aBTOMATU3UPOBAHHBIMU CHCTEMaMM y4yeTa, B LIEHTPAIbHON 3JIEKTPOTEXHUUYECKON
nabopaTopuu.

[TapameTppl KOMMYTALIMOHHBIX amIapaToB, U3MEPUTENIBHBIX TpaHC(HOPMATOPOB TOKA U
HaIpsHKEHUsT 0(OPMIIIOTCS B BHJIE TIEPEYHS DIIEKTPOOOOPYA0BaHUs, (hopMa KOTOPOTO MPHUBEICHA
B Tabn. 3.1. Mudopmanus, HeoOXoaumas s 3aroJIHEHHMs] JaHHOM TaOiuubl, Oeperca U3
MacIoOPTOB AJIEKTPOOOOPYAOBAHUS, HHCTPYKIIHH, C OJHOIMHEUHON CXEMBbI MTOACTAHITUH.

Tabmuma 3.1
[lepeueHb OCHOBHOTO 2JEKTPOOOOPYIOBAHUS TOJCTAHIINH

dunep

Tun

MapxkupoBka

3aBOI-U3rOTOBUTEID

HomunansHOe HanpsiokeHue,
kB

HomunansHbBIN TOK, A

Tok TepMHUYECKON CTOMKOCTH,
KA

Bpewms npoTtekanus Toka Tep-
MHUYECKOM CTOMKOCTH, C

ToK 2J1eKTpOIMHAMUYECKOMN
CTOMKOCTH. KA

Tok oTkiroueHus (1s BbI-
KJIfoyaTenen), KA

Bropuunslii Tok, A
(st m3mepurenbHbIx_ T 1)

Kiacc Tounoctu (a5 usmepu-
TEIBHBIX TpaHC(HOPMATOPOR)




Kinnmatndueckoe MCIIOTHEHNE

Kareropus pazmenenus

Tun npuBoaa (U151 BRIKITFOYA-
TeJIel U pa3sbeIUHUTENEH)

[Tpu 3anonHenun myHkTa «OXpaHa Tpyaa U TEXHUKA 0€30aCHOCTH» HEOOXO0AUMO
PYKOBOJICTBOBAThHCSI MHCTPYKLMSMH 10 MOKapHOH O€30I1aCHOCTH U 3JIEKTPOOe30MacHOCTH,
XpaHSAIMUMUCS Ha nocTaHu. MHpopManus o KaTeropusix NOMEIIeHUH 3aKpbITO yacTu
HOJCTAHLUHU HAXOAUTCS TAK)Ke B MHCTPYKILMX, JINOO MEPENUCHIBAETCS ¢ IPEAYIPEIUTEIbHbIX
Ta0JINYEK, HAXOAAIMXCSI HAa BCEX JIBEPSIX.

HNudopmanns 06 3KOHOMUYECKUX ITOKA3aTeNsAX CTPYKTYPHOTO MOApa3AeIeHUs], B COCTAB
KOTOPOI'0 BXOAUT IOJCTAHLUs, & TAKKE O CTOUMOCTH IEKTPUYECKOU SHEPIUH, pacX01yeMOU Ha
COOCTBEHHBIE HYX/IbI [TO/ICTAHIIUU, HAXOJUTCS Y SKOHOMHUCTA IieXa J100 B
(MHAHCOBO-?PKOHOMUYECKOM OT/IEJI€ MPEATIPUSATHSI.

3.2. Couepmaﬂne NMPAKTUKU CTYACHTOB, HAIIPABJCHHLIX Ha 3JCKTPUYCCKUC
CTaHIMHU

1. HcTopus co3nanus 3JIeKTPOCTaHLIUHU, €€ POJIb B IKOHOMUKE CTPaHbI (PErnoHa,
ropoja).

2. [lepcriekTHBBl pa3BUTHS TIEHEPUPYIOLIUX MOLIHOCTEH AJIEKTPOCTAHLIMM Ha
onmxkaitmue 10 ner.

3. Onucanne  METEOpPOJIOTMUECKMX  YCJIOBHM B pailOHE  PacHoJIOKEHUS
3JIEKTPOCTAHIIMM: YKBUBAJICHTHAS JIETHSIS, 3MMHSIS, F0/1I0BAsl TEMIIEPATYPbI; pO3a BETPOB.

4. TexHonornyeckud IMpouecc IMOJyUYEeHUsl BJIEKTPUUYECKON »HHepruu (Teria,

KOHJICHCATa) Ha AJIEKTPOCTAHLIMU: BUJIbI BBHITYCKAaEMON MPOAYKIIMH, TEXHOJIOTUYECKUN TPOIECC
MOJIYYSHHSI TOTO WJIM MHOTO BUJA YHEPTOHOCHUTEIS, TEXHOJIOTMUYECKNE YUACTKH AJIEKTPOCTAHIINH,
pa3pe3 3IEKTPOCTAHINH, TEXHOJIOTHYECKOE PE3EPBUPOBAHUE.

S. [ToTpeOutenu, momyyarome MUTAaHUE OT AJIEKTPOCTAHIIMU: MUX HAMMEHOBAHUE,
rpaduKu ANEKTPUYECKUX HArpy30K 32 XapaKTepHbIE JIETHHE M 3UMHHUE CYTKH, KATErOpUU IO
HaJIe)KHOCTHU AJIEKTPOCHA0KEHUS, YAAJTIEHHOCTh OT JIEKTPOCTAHIINH.

6. I'paduk >MEeKTpUUECKUX HArpy30K 3a XapakTepHble JIETHHE U 3UMHHE CYTKH
CHJIOBBIX TPaHC()OPMATOPOB AIEKTPOCTAHIINH.
7. OCHOBHOE  TEXHOJIOIMYeckoe OOOpYyJOBAHHWE YYACTKOB  BJIEKTPOCTAHIUH:

TEXHUUYECKHE XapaKTEPUCTUKHU I'€HEPATOPOB, TpaHCHOPMATOPOB, BO3OYAUTENEH, KOTI0ArperaroB
(pe)KUMHBIE KapThl KOTJIOB), [€a’paTopoB, MHTATeNbHBIX HACOCOB, TypOOreHepaTopoB
(ImarpaMMBbl peKMMOB TYpOOT€HEpaTOPOB) U T. 1.

8. I'maBHasg cxema DSJIEKTPUYECKUX COCOUHEHUM paclpelesIUTENbHBIX, YCTPOUCTB
HanpsbKeHUueM Bhile 1 kB anekTpocTanuuu.
9. ' naBHBIE TEMIIOBLIE CXEMBL.

10.  CoOcTBeHHBIE HYKIBI JEKTPOCTAHIINH: CXeMa COOCTBEHHBIX HYK]I
3IIEKTPOCTAHLIMH; BEIOMOCTb IEKTPOIIPUEMHUKOB COOCTBEHHBIX HYX] (Tabi. 3.2); mapameTpsl
TpaHcPOpPMATOPOB COOCTBEHHBIX HYK]I.

11.  Cucrema pacripeeneHus OnepaTuBHOTO TOKA, PO/l OTIEPATUBHOTO TOKA, UCTOYHHK,
CXeMa pacrpeesIeHusl, HOTPEONTENH, TEXHUIECKUE TapaMeTpPhl AJIEKTPOOOOpy10BAHHS
(aKKyMYJSITOPBI, BHIIPSIMUTENBHBIE YCTPOICTBA, 3apsJHO-TI0A3apsIHbIN arperar u T.1.),
KOMMYTallMOHHBIX aIlllapaToOB U IMIPOBOAHHUKOB.



Tabnuua 3.2
[TepeyeHb OCHOBHOTO 3JICKTPOOOOPYIOBAHUS MICKTPOCTAHIINN

=
: - | 2
: g 15| s
< s -y = 5
3) = = )
o 5 > KonuuectBo R g 5| ¢
= as) = o > (]
=S = < 5 = =
n 9 S = = g = = s
o = = S = g S 5 -y
Ne i/ T S 5 = 2 = = 3 0
% o = 'c::( = 8 E B E
s & = o 8. i | E =
‘ﬁ i o) 5 = = 2 =
2 e s 3 2 S
= ) > = =~
(O] ~ — = —8-1 an)
O %9 = >
= = T = = ()
) = /Q ) D =
= o 53 an S
2 2
= |9 | g
= o e,
1 2 3 4 5 6 7 8 9 10 11
12.  PacuerHble 3HaU€HUs TOKOB OJHO(A3HOI0 U Tpex(Pa3HOro KOPOTKOTO 3aMbIKAHUS

Ha PpACIPENCIUTENbHBIX YCTPOMCTBAX AJIEKTPOCTAHIMM C YYE€TOM pa3BUTHS CETEH U
TEHEPUPYIOLMX UCTOYHUKOB Ha CpokK a0 10 ser.

13.  PemneiiHas 3ammra: TUOBl YCTPOWCTB pENCHHON 3allUThI, HCIOIb3yeMble Ha
9JIEKTPOCTAHLIMM, D3JEeMEHTHas 0a3a, YCTaBKM, CXeMma pelieiHOM 3alluThl OJHOr0 U3
pUCOEANHEHNH (TI0 3aJaHUI0 PYKOBOJIUTEIS).

14.  TlnaHbl y4acTKOB 3JEKTPOCTAHIMH (IO 33JaHUIO IPENoIaBaTess).

15.  OcseuieHue TEPpUTOPUH DJIEKTPOCTAHIUU: pabodee U aBapuHHOE OCBELICHHE
Y4aCTKOB 3JIEKTPOCTAHIIMM, TUIIBI CBETWJILHUKOB U JIaMII, X KOJIMYECTBO M MOLIHOCTb, CXEMBbI
OCBETUTEIILHON CE€TH, MAPKU OCBETUTEIbHBIX IIUTOB U UX JIEKTPUUECKUE CXEMBI.

16.  DnexrpousmepuTenIbHbIE MTPUOOPHI U MPUOOPHI yueTa 3JIEKTPOCTAHLIUHU, MECTa UX
YCTaHOBKH.

17. MonHue3amura TEPPUTOPHH 3JIEKTPOCTAHIMU: KOHCTPYKTUBHOE HCIIOJHEHUE,
30HA 3aLUTHI.

18.  3azemiieHHe: KOHCTPYKTMBHOE MCIOJIHEHHUE, XapaKTePUCTHKA TPYHTA, IUIaH CETH
3a3€MJICHHS.

19. DOkoHoMHuYeckHe TOKa3aTelaM »dJIEKTPOCTAHIMM: CTPYKTypa dSJIEKTpOydacTKa
JJIEKTPOCTAHLUY, IITAaTHOE  paclucaHue, rpaduKk PEMOHTOB  JJIEKTPOOOOPYIOBAHHUA,
KaJIbKYJIALNH.

20.  MepompusThs 0 OXpaHe Tpyla U TEXHHUKe 0€30IMacHOCTH: OINACHBIE W BPEIHBIC
NPOM3BOJICTBEHHbIE (aKTOPBI, CPEACTBA 3allUTHl IEPCOHAja, KAaTeropud IOMEIIEeHUH o
3IIEKTPOOE30MaCHOCTH, TIOKAPHON U B3PBIBOOIIACHOCTH.

34. ConpepxkaHue TIPAKTHKH CTYAE€HTOB, HANPABJEHHbIX B TOPOACKHE
3JIeKTPUYECKHE CeTH

1. N3yueHne UCTOpUU TOPOJCKHX AIIEKTPUYECKUX CETEH, MEpPCIEKTUBBI Pa3BUTHUSA
ropoja " dJIEKTPOXO03siCTBa.
2. W3ydyeHue miaHa TOpoJCKOTO MHUKpOpailoHa, BHAOB KWJIBIX W OOLIECTBEHHBIX

3/1aHUH, KIMMAaTHYECKUX YCI0BHM MecTHOCTH. CoOupaercss uHpOpMaIHsl 0 dTAKHOCTH KHUIIBIX
3[aHHI, KOJMYECTBY KBapTUP, OOIICH IUIOMIAN, HATHYHIO JJICKTPUYECKUX TUIUT, KOJIHUYECTBY
TU(TOB; HATUYMIO OOIIECTBEHHBIX 3JaHMN  (MPEANpPHATHS  TOPTOBIH,  YUPEKICHUS
3IpaBOOXpaHEHHUs, 0011e00pa3oBaTebHbIC IIKOJIBI, TPEINPUATHS OBITOBOTO OOCITYKHBaHUS,
YUPEXKJIEHUS KOMMYHAJIbHOTO XO035HCTBA U T.1.).

3. Co6op undopmarnum o cxemax dIEeKTpOCHAOKEeHHs HanpspKeHueM 10 1 kB u cBbime



1 xB. W3yueHue npOEKTHOM M UCHOJHUTEIBHOM JOKYMEHTAlMU. AHAIM3  CXEM
3JIEKTPOCHAOKEHUS.

N3yuaroTcst  cXeMbl — LEHTpPalbHBIX  paclpeneiautenbHbix  nyHktoB  (L[PII),
TpaHC(OPMATOPHBIX MOACTAHIIMNA, BBOJHO-pACHIPENeIUTENbHBIX yeTpoicTB (BPY), kBapTanbHbIx
Y JJOMOBBIX PaCIpPEICIIUTEIbHbBIX CETEH.

4. C6op wuHpOpMauM M H3yYEHHE NPUHIUIOB JCUCTBUS U KOHCTPYKLHMH
ANIEKTPOOOOPYJIOBAaHUS:  CHUJIOBBIX  TpaHC(POPMATOPOB, BBIKIIOYATENEH, pa3zbeIUHUTEICH,
TpaHC(OPMATOPOB TOKA W HANPSIKEHUs, OrPaHUYUTENIEH IepeHaNpsDKEHUs, PpeakTOpoB,
ABTOMATUYECKUX BBIKJIKOYATEIEH, NpeJOXpaHUTENed, pyOUIbHUKOB U Jp. annapatoB 10 1 kB;
npoBogHUKOB PV, stueek KPY u KCO; BPY, sTaxxHsiXx 1 kBapTUpHBIX MUTKOB; PY 1o 1 kB u
Boime 1 kB TII. Mcrounnkamu nHpOpMaUu SBISIOTCSA MAcopTa 000pyAOBaHUS U MPOTOKOJIBI
HaJIaJK1 U UCIIBITAHUM.

S. N3yueHre KOHCTPYKTHBHOTO HCIIOJIHEHHS PacHpeAeIUTeIbHON CeTH, CIOCO0O0B
MPOKIIAAKU Kabenel, pa3meleHus 1 KoncTpykrupHoro ucnonuenus LIPIL, TII, BPY.

6. COop naHHBIX 00 HMCTOYHMKAX IUTAHUA. BBITOTHSETCS B COOTBETCTBUH C
noapasznenom 3.1.

7. N3ydeHue cxeM U 000pyJOBaHMS LE€Ne BTOPUYHON KOMMYTALMU: YIIPaBJICHHUS,
U3MEpPEHUs, peJeHOM 3alMThl, aBTOMATUKU, curHanu3anuu. Coop uHdGopManuu o napamerpax
cpabaTbiBaHMsI yCTPOMCTB PEJICMHOW 3allUThl W aBTOMATHKU. V3ydeHHME HUCTOYHHUKOB
OIlEpaTUBHOI0 TOKa. PaccmarpuBaercsi peneliHas 3aliuTa U aBTOMAaTHKa, PACIIONIOXKECHHAs Ha
LIPII.

8. N3yueHue ymu4HOro OCBeIeHHs B Ipeesax Mukpopaiiona. Coop uadopmaruu o
CXEMax M KOHCTPYKTMBHOM HCIIOJIHEHUU CETHU OCBEILLIEHUS, UCTOUHUKAX CBETA, CBETHJIbHUKAX U
OCBETUTENBHBIX OIOpax, Crnocodax OOCITYy)XHBAaHUS CBETHJIBHUKOB, HOPMaX OCBELIEHHOCTH;
KAaTEeTOpHsIX YJIHI] U IOPOT, HEMPOE3KUX YACTEH.

9. N3yuenne 3ammurHoro u pabouero 3azemnenus LIPII, TII, >xunbix wu
OOLIECTBEHHBIX 3/IaHUN Ha TeppuUTOopuM MuKpopaiiona. COop uHboOpManuu O TpPYHTE,
3a3eMJISIIOIIMX KOHTYPAX, 3aIUTE OT EPEHANPSIKCHUMN.

10. U3yyeHwe  agMHHHCTPATUBHO-OPTAHW3AIMOHHOW  CTPYKTYpPHI  TOPOJCKUX
ANIEKTPUUYECKUX CEeTeH, OpraHu3alMMu »JKCIUIyaTallid M pPEeMOHTa 3JIEKTPOo0OOpYIOBaHMS,
IPOBEJCHUS HAJaJ04YHbIX pPA0OT, TEXHOJOTUH TNPOBEACHUS PEMOHTHBIX paboOT, pEeBU3UH,
OCMOTPOB, UCTIBITAHUI; OpraHU3alMH ONIEPATUBHOTO 00CITY)KUBaHUSI.

11. UM3yuyeHue SKOHOMHYECKHMX IIOKa3aTelell TOpOACKUX 3JIEKTPUUECKHUX CETeld B
LIEJIOM WJIM y4acTKa CeTel M MOJACTaHIUH (KaJbKyIAlus ce0ecTOMMOCTH, IITaTHOE paclucaHue,
mwian-rpaguxk [P (TO wu P), TtpymoemkocTb NpOBENEHUS PEMOHTHBIX paboT, MpHU
HEOO0XO/IMMOCTH - CMeTa KalUTaJIbHBIX 3aTpar U 1p.). PaccMaTpuBaeTcst METOIMKA ONpeAeIeHUs
CTOMMOCTH YCIIYT IO Iepeaade dJIEeKTPOIHEPTUN.

12.  H3yyeHue opraHuzalil U TEXHUYECKUX CPEICTB ydeTa M KOHTPOJS pacxoja
AIIEKTPOIHEPTUU, MEPOIIPUSITUIA 11O SHEPTOCOEPEIKEHNUIO.

PaccmaTpuBaroTCsl TOUKM YCTAHOBKM CYETYMKOB, MX THUIIBI, KJIACChl TOYHOCTH, BUIBI
yueTa, CIocoO0bl MOAKIIOUEHUs (MIPSIMOM, Yyepe3 U3MEpUTENIbHbIE TPaHC(OPMATOPhI ), OpraHU3aLUs
CHSATHS NOKAa3aHUM KBAPTUPHBIX U JOMOBBIX CUETYMKOB. M3y4aroTcss MEPONIPUATHS 110 CHUKEHHIO
MOTEPh DJIEKTPOIHEPTUHU U SHEPTOCOEPEKEHNIO B OCBETUTENBHBIX YCTAHOBKAX.

13. U3yyenue oxpaHbl TpyAa, TEXHUKH OE30MACHOCTH, MPOTHBONONKAPHOU
O6e3omacHoCTH Ha oOBekTe. COop mHpOpManMu 00 OMaCHBIX W BPEIHBIX MPOU3BOIACTBEHHBIX
(akTopax, 3alUTHBIX CPEICTBAX, CIIOCOOAX JMKBUIALMU aBAPHM, cCHCTEMax MOXApOTYLICHUS U

1p.

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

4.1. TpeGoBaHus K opopMJIEeHHIO OTUYETA

Otuer 1o y4eOHOI-03HAKOMUTENBHOM NpaKTUKEe O(OpMIIAETCS B BUAE PYKOIHCH,
OTpaKaroIIEeH BCE MYHKTHI 3a1aHUs Ha NPakTUKy. ConepkaHue OTYET TOJKHO JEMOHCTPUPOBAThH



3HAKOMCTBO CTYJ€HTa C 00BEKTOM, YMEHUE HEO0OXO0IUMYI0 HH(POPMAIIHIO, CHCTEMATU3UPOBATh
e€ W TIpPEeACTaBUTh B TEKCTOBOW, TaOJMYHOHM, Tpaduyeckoil uin wHOM Gopme, BlajcHUE
HEO0OXOUMOW TEPMUHOJIOTUEN U MOHATHAMH, IPUEMIIEMBI YPOBEHD A3BIKOBOM I'PAaMOTHOCTH U
BJIAJICHUE CTUJIEM TEXHUYECKOIO M3JI0KEHUS.

Otuer B 0011eM ciTydae, T0JKEH COJepKaTh

- TEKCTOBYIO YacTb;

- WLTIOCTpaLUK

- rpaduvecKuil MaTepua.

TekcToBas yacTh OTUETa JOJKHA BKJIIOYATh B YKa3aHHOM 10OCIIE10BaTEIbHOCTH
CJIEIYIOIINE AJIEMEHTBI: TUTYJIBHBIM JIUCT; COAECPKAHUE; OCHOBHASI YACTh; IPUIIOKEHHE.

K rpadpuueckomy marepuaiy cieayeT OTHOCUTh YEPTEKH, ICKU3bI, CXEMBI.

1. TUTyJIBHBIN JUCT.

TUTynpHBIN JIMCT SIBIIAETCS EPBOI cTpaHuULel oTueTa u oopmirsercs no Gopme,
pUBEIEHHON B npuinoxenuu [11.

2. Coneprkanue.

CopepxaHue JOIKHO OTPAXKaTh [IEPEUEHb CTPYKTYPHBIX 3JIEMEHTOB OTYETA C YKa3aHUEM
HOMEPOB CTPaHMULL, C KOTOPBIX HAYWHAETCS UX MECTO PACIIOJIOKEHUE B TEKCTE, B TOM YUCIIE:
pazzensl, MoApa3ieibl, MyHKThI (€CIIM OHU UMEIOT HAMMEHOBAHUE); puiiokeHus. CioBo
«Copep:kaHuey 3aluCbIBACTCs B BUJE 3ar0JI0BKa, CAMMETPUYHO TEKCTY, C IPOMUCHON OYKBBI.

3. OcHOBHas 4acTb.

ConepxaHue OCHOBHOM 4acTM OT4YeTa JIOJDKHO COOTBETCTBOBATH 3a/JaHUIO0 U
TpeOOBaHUAM, U3JI0)KEHHBIM B METOJMYECKUX YKA3aHUSAX IO BBINOIHEHHIO oTYeTa. OCHOBHYIO
4acTh CJIEAYeT AEIUTh Ha pas3fesbl, HOApa3/iesbl, MyHKThl. Kaxaplil 31eMeHT OCHOBHON 4acTu
JIOJDKEH TIPE/ICTABIATH COOOH 3aKOHUEHHBIN B CMBICJIOBOM OTHOIICHUH (PparMeHT OTUETA.

OdopmiteHne TeKCTa OTYETa BBINOJIHAIOT B COOTBETCTBUH C TPEOOBAHUSIMH HOPMATUBHBIX
JTOKyMeHTOB. CTpaHMIIbI TEKCTa, BKJIIOYAs WILTIOCTPALUU U TaOIUIIbI, JOJKHBI COOTBETCTBOBATh
dopmary A4 (210297 mm).

TekcT noyKeH ObITh BBIIIOJIHEH C OJHOM CTOPOHBI JHUCTa Oenoi Oymaru ¢ NpUMeHEHUEM
neyaTarlux U rpadpudeckux ycrpoicts OBM ¢ cobioeHreM CleayonmX pa3MepoB Moieit:
neBoe — 20 mm, npaBoe — 10 mm, BepxHee- 20 MM, HIkHee — 20 mm. [Ipu HabGope Tekcra B
Microsoft Word ciexyer npuaepxuBaThCs CIEAYIOIMNX TPeOOBaHUI: OCHOBHOU IpudT Times
New Roman, pasmep mipudra 12-14 nT, UBET - YepHbIH, ad3aHbBIM OTCTYNn 12,5 MM, Mex
CTPOYHBIN HHTEpPBaAJI — MNOJIYTOPHBIN. Pazpemaercs HCoab30BaTh KOMIIBIOTEPHBIE BOZMOKHOCTH
aKIEHTHPOBAHUS BHUMAHHS Ha OTIPE/ICIICHHBIX TEPMUHA, IPUMEHSIS IPHU(THI pa3HON TAPHUTYPHI.

Tekct oTdera cieayeT ASTUTh Ha pas/ielibl, MOApa3Aeibl, MyHKTHI, IPH HEOOXOAUMOCTH,
MOTyT OBITH pa3fiesieHbl Ha MOANMYHKTHL. Kakablii pa3gen TekcTa peKOMEHAYEeTCs HauyUuHaTh C
HOBOH cTpaHulbl. Paszfensl oTdera JOMKHBI HUMETh MHOPSAIKOBBIE HOMEpa, 0003HAUYEeHHBIE
apabckumMu mudpamMu W 3amucaHHble ¢ ab3amHOro otcryna. [loapaszaenbr JOMKHBI UMETh
HYMEpaLUIO B Ipeenax KaxIoro paszieina, MyHKTbl — B Ipeenax MoJpas/ena, MOAMNYHKTH - B
npenenax myHkra. Ecnu paznen wim noapasien COCTOUT, COOTBETCTBEHHO, U3 OJTHOTO Moipa3erna
WIN TYHKTA, TO 3TOT MOJpa3/esl WM MyHKT HyMepoBaTh He cieayeT. Touka B KOHIIE HOMEpOB
pa3ziesioB, MyHKTOB MOJAMYHKTOB HE cTaBUTCA. Eciy 3aroloBOK COCTOUT U3 ABYX MPEAJIOKEHUH,
UX pa3JeaoT 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 Ioozazonosok (Homep u 3a201080k nepeoco nodpasoena-emopoco pasoena)

2121 Hymepayus noonynkmos emopoeo

2.1.2.2 NnyHKmMa
nepeo2o noopazoena mopozo

pazoena 0OKyMeHma



Paznenel, moapasnensl AOJKHBI MMETh 3arojoBKU. ITyHKTBI M MOANYHKTHI 3ar0JIOBKOB
MOTYyT HE HMETh. 3arojIOBKM JOJDKHBI YETKO M KpPaTKO OTpaXkaThb COJAEP)KAHHUE pa3/elioB,
HOJPa3/iesIoB, MYHKTOB. 3aroJIOBKM pa3fesioB, MOAPA3JEIOB U IMYHKTOB CIIEJyeT HAauWHaTh C
ab3amHoOro OTCTyIA, C MPOMUCHONH OYyKBBI, 0€3 TOUKM B KOHIE, HE HOJUepkuBas. B Hauame
3aroJI0BKa MOMEILAI0T HOMEP COOTBETCTBYIOLIETO pa3ea, oapaszena, Jinoo nyHkra. [lepeHocst
CJIIOB B 3arojIOBKax HE€ JOINyCKaroTcsa. Eciu 3arojoBOoK COCTOUT M3 JABYX MNPEMJIOKEHUH, HX
pas3fessoT TOUKol. PaccTosiHue MKy 3aroJJOBKOM U TEKCTOM JI0JIKHO OBITh PABHO YIBOCHHOMY

MEKCTPOYHOMY PACCTOSHHIO, MEXAY 3aroJioOBKaMH pasfeiia M TojApas3Jielia — OJHOMY
MEKCTPOYHOMY PACCTOSHHIO.
4. [Toctpoenue Tabmuil.

TaGnuibl IPUMEHSIOT IS Jy4Ilel HarJIAJHOCTH U yA00CTBa CpaBHEHHs ITOKa3aTeleil.

Tabnuua momemiaercss B TEKCTE Cpas3y JK€ 3a MEPBBIM YIIOMHHAHHWEM O HEH WiM Ha
cienyrouiei crpanuue. Tabuuiel, 3a HCKIIIOUYEHUEM ITPUBEIEHHBIX B IPUIOKEHUH, HYMEPYIOTCS B
npenenax Kaxaoro pasziena. B aToM ciydae Homep TaOJMLbl COCTOUT M3 HOMEpa paszena u
HOPSIKOBOTO HOMepa TaOJuIbl B Ipefesax pasjiena, paslielleHHbIX Toukoil. Jlomyckaercs
CKBO3HAsi HyMmepauus TaOmui apabckumu mudpamMu 1O BceMy OT4YeTy. TaOiuibl KaKIoro
OpUIOKEHNsT 0003HAYaIOTCsl OTIENbHOW HyMmepauued apaOckumu nudpamu ¢ a00aBICHHEM
nepen mudpoit 0003HaYCHUS PUWIOKEeHHs. ECli B TekcTe oJfHa Ta0JHIla, TO OHA JIOJDKHA OBITH
obo3HaueHa «Tabmuna 1» min «Tabnauua B.1», ecnu oHa npuBeaeHa B npuiioxkeHuu B.

Ha3Banue Tabmuipl, Ipu €ro HajIU4uu, JOJDKHO COJEp’KaTh €€ coJepKaHue, ObITh
TOYHBIM, KpaTKuM Ha3BaHue TabauLbl MOMEIIAOT HaJl Ta0JIUIEH mociie ee HoMepa yepe3 TUPE, C
NPONHMCHOW OYKBBI (OCTalbHBIE CTpOYHBIE), Oe3 ab3amHoro orcryna. Haammces «Tabnwmma...»
IUILETCS] Ha/l JIEBBIM BEPXHHUM YIJIOM TaOJMIbI U BBIIOJHIAETCS CTPOYHBIMM OyKBaMHu (KpoMme
NEPBOi MPOMTUCHOI) O€3 MoYepKUBAHUSI.

3arojoBku rpad TaOMUIBl BBIMOJHSAIOT C MPOMUCHBIX OYKB, a IOJ3aroJIOBKH - CO
CTPOYHBIX, €CJIM OHU COCTABJIIOT OJJHO NMPEAJIOKEHHE C 3ar0JIOBKOM, U C IPOIMUCHOMN - €CIIM OHU
CaMOCTOSITENIbHBIE. B KOHIlE 3arojioBka W IOJ3arojOBKa 3HAaKW IPENMHAHWS HE CTaBATCA.
3aroyloBKM yKa3blBalOTCA B €IMHCTBEHHOM uHcie. Jlomyckaercs NMpUMEHSTh pasmep mpudra B
TabJMIe MEHBINH, YeM B TeKcTe. J{naroHaabHOE JieJeHre TOJIOBKY TaOJIUIbl HE JOMTYyCKAETCsl.

Tabnuiyy ¢ OONBLIIMM KOJIMYECTBOM CTPOK JOMYCKAeTCsl MEPEHOCUTh Ha JAPYTyro
ctpanuny. [Ipu nepenoce yactu TaONUIBI HA APYTYIO CTPAHUILY 3ar0JIOBOK IMOMENIAIOT TOJIBKO
nepes nepBoil YacThio TaOIMIIbI, HAaJl IPYTUMH YacTsIMU clipaBa nuieTcs ciaoBo «IIpopomxenue»
U yKa3blBaeTCs MOPAIKOBBIA HoMep Tabnuipbl, Hampumep: «IIpomomxkenue Ttabmumpr 2.7».
HuxHI0I0 rOpU30HTANIBHYIO YEPTY, OrPaHUYMBAIOIIYIO TaOIUIy, HE TIPOBOJSAT.

Tabnuupl ¢ GOJBIIUM KOJIWYECTBOM Tpad JOMycKaeTcss NeNUTh HAa YacTH M MOMeIaTh
OJIHY IO/ APYroil Ha ogHOM jucte. Hax mociaenyronumu yacTssMu TabJIUL YKa3bIBAE€TCS CIIOBO:
«[Ipogomkenue», a IpU HAIMYUKA HECKOJBKUX TAOIMIl B OTYETE YKa3bIBAETCSI HOMEP TaOJIHUIIBI,
Hanpumep. «I[Ipogomxenne Tabnuuel 2.3».

5. Nnmtoctpanun

KonuuecTBo wniutroctpanuii, momemaeMplx B OTYETE, AOHKHO OBITh JOCTATOYHBIM JIJIS
packpeITusi copepkaHusi pabotel. MimocTparuu (ueprexu, rpaduku, cxembl, KOMIbIOTEPHBIE
pacreyaTKy, auarpaMMbl, (POTOCHUMKH U T.II.) CII€IYyeT pacrojiaraTb HEMOCPEACTBEHHO IOCIe
NEpBOT0 YIIOMHHAHUS B TEKCTE, WJIU Ha cileayoueil ctpanuie. Mmmoctpauuu MOryT ObITh B
KOMIIBIOTEPHOM HCIIOJTHEHUH, B TOM YHUCJIE U I[BETHBIE.

Bce nmtroctpaniu UIMEHYIOTCS B TEKCTE PUCYHKAMU U HyMEPYIOTCA B NpeAeiax KaxKI0ro
pa3nena. Homep wiumrocTpaliiii COCTaBIsSIeTCS M3 HOMEpa pasjena U MOpSAKOBOTO HOMepa
WUTIOCTPALMM B MpeAeax JaHHOTO pasjiena, pa3AeEHHbIX TOYKOM, HallpUMep; «PUCYHOK 5.1»
(epBBI pUCYHOK MATOro paszzaena). JlomyckaeTrcs CKBO3Has HyMepalus PUCYHKOB apaOCKUMU
mudpamMu 1o BceMy otdery. Ecnu pucyHOK ouH, TO OH o0o3Havyaercss MIumocTpauu Kaxkaoro
MIPUIIOXKEHUsT 0003HAYAIOT OTAEIBLHON HyMepaluel apaOCckumMu nudpamMu ¢ T100aBICHUEM TTepeT
udpoit o6o3nauenus npuinoxenus. Hanpumep, «Pucynok A.3». Ha Bce miumocTpaiuy T0IKHbBI
OBITh AaHBI CCBUIKM B oTueTe. [Ipy cebllkax Ha WILTIOCTPALMHU CIEAYET MUCATh «... B COOTBETCTBUU



C PUCYHKOM 2 MU CKBO3HOM HYMEPALIUH U «... B COOTBETCTBUU C PUCYHKOM 1.2» Ipu HyMepanuu
B IIpeZieiax pasjena.

Nnmoctpanus pacrnonaraercsi o TEKCTYy JOKYMEHTA, €CIM OHA IOMEIAETCsl Ha JINCTE
dbopmara A4. Eciiu popmat wumroctpanuu 6osibine A4, To ee clieyeT MoMenaTh B IPHIOKEHUH.
DOTOCHUMKH pa3MepoM MeHbIe hopmaTa A4 MOKHBI OBITH HAKJICCHBI HA CTAHAAPTHBIEC JTUCTHI
6enoit Oymaru. Mmmtoctpanuu ciegyer pasMenarh Tak, 4ToObl X MOKHO OBLJIO paccMaTpUBaTh
0€e3 IoBOpOTa JOKYMEHTA UJIH C IOBOPOTOM I10 YaCOBOM CTpEIIKE.

Nnmoctpaniun  MOoryT MMeTh HauMeHoBaHue, Hampumep: «Pucynok B.2 - Cxema
ITOpUTMa» U OSICHUTEbHBIE JaHHBIE (IT0IPUCYHOUHBIHN TEKCT). CII0BO «PUCYHOK», €0 HOMEP U
HalMEHOBAHUE NOMELIAIOT HMKE M300pakKeHUs I0CJe MOSACHUTEIbHBIX JaHHBIX CUMMETPUYHO
WUTIOCTPALUH.

6. CokpaieHus

IIpy MHOrOKpaTHOM YIOMMHAHUU YCTOMYMBBIX CIIOBOCOYETAHWM, B OTYETE CIELYET
UCIOJIb30BaTh A00pEeBUATYPhI WIIM COKPAIIECHUS.

[Tpu mepBOM yIOMHHAHUH JOJDKHO OBITH IMPUBEACHO TOJHOE HAa3BaHHE C YKa3aHHEM B
CKOOKax COKpAallEeHHOTO Ha3BaHUs WM abOpeBUATypbl, HapuMep: «PUIbTP HU3KOH 4acTOTHI
(®PHY)», «ammiutynHas moxyisuus (AM)», a mpu nocienyroumux YHOMHUHAHUSAX ClENyeT
yIoTpeOIIsATh COKpAILIEHHOE Ha3BaHUE WU a00peBuarypy.

PacumppoBky ab0OpeBuaTyp ¥ COKpallEHHH, YCTaHOBIEHHBIX TOCYAapCTBEHHBIMHU
CTaHJapTaMM U IpaBUIIaMU PycCcKoi opdorpadun, nomyckaercs He npuBoauTs. [Ipumep - OBM,
HUU, ACY, c. (ctpanuna), T.e. (TO €CTh) U Jp.

7. Hymeparus crpanui

Crpanuipl oTyeTa clieyeT HyMepoBaTh apaOCkumMu Iudpamu, coOrojas CKBO3HYIO
HyMEpalLuio 1o BceMmy TekcTy. Homep cTpaHuipsl 0e3 TOUKM NMPOCTaBIAIOT B LIEHTPE HMDKHEH
YyacTu JaucTa. TUTYIBHBIN JIMCT BKIIOYAIOT B OOIIYI0 HYMEpAIMIO CTPAHHI, HO HOMEP CTPaHHUIIBI
Ha HEM He NPOCTaBIAIOT. MumocTpauuu U TaOMUIlBl, PACIONOKEHHbIE Ha OTIENbHBIX JIMCTAX,
BKJIIOYAIOT B OOIIYI0O HyMEpallnio cTpaHul] otdyera. Mnmoctpauuu u tabauis! Ha iucre popmara
A3 y4uTBHIBaIOTCS KaK OHY CTPaHULLY.

8. [Tpunoxxenue

B «lIpunoxeHus» peKOMEHIyeTCsl BKIOYAaTh MaTepualibl  HIUTFOCTPALIMOHHOTO
XapakTepa, T.€. CXEMBI, IUIaHbl, 3CKU3bl, IPOCTHIE PACYETHI U T.1.

[TpaBuia npencTaBiaeHus NPUIOKEHUN:

- Ha BCE MPUJIOKEHHUS B TEKCTE OTYETA JIOJKHBI OBITH JaHBI CCHUIKH;

- MPWIOKEHHUST pacroyiaraloT U 0003HA4al0T B MOPSAJKE CCbUIOK Ha HUX B TEKCTE
OTYeTa;

- NPUIOKEHUsT OPOPMIISIOT KaK MPOJOHKEHUE OTUETa Ha CIIeYIOIUX

- €ro CTpaHuIax;

- Ka)K70€ MPUJIOKEHHNE JOHKHO HAYMHATHCS ¢ HOBOT'O JINCTA U UMETh TEMaTHYECKUM
3arojIOBOK 1 0003HaYEHHE.

- cinoBo «lIpunoxkenue» M ero OyKBeHHOE O0OO3HadyeHUE (3arjaBHbIE OYKBBI
pycckoro andaBuTa, HAUMHAS C A, 32 HCKIIFOUEHUEM OYKB E, 3,11, 0,4, b, bl, 'b) pacnonarator
HaBepXy IOCepeHe CTPaHMIIb, a MOJ HUM B CKOOKax YKa3bIBAIOT CTaTyC MPUIIOKEHUS,
Hanpumep: (pexkoMmenayemoe), (cmpaBouHoe), (oOsi3aTenbHOE). Jlomyckaercsi 00O3HauYeHUe
MPWIOKEHUH OyKBaMU JaTHHCKOTO ajdaBuTa 3a UcKiIroueHueM 0yks | u O.

- NpY HAJIMYKUU OJJHOTO MPHIIOKEHUs, OHO o0o3Havaercs «lIpunoxenue A»;

- NOMeEIIaeMble B MPUJIOXKEHUM PUCYHKH, TaOIuIbl U (HOpMYJIbl HYMEPYIOT
apabckuMu U paMu B MpeieNnax KakI0ro MPUIoKEHUs, HAIPUMED: «... PUCYHOK A.5...».

4.3. TpedoBanus Kk opopMJIEHUIO U BeJ€HUIO THEBHUKA
JIHEeBHUK CTyJeHTa BeleTCs B OPME TEKCTOBOTO TOKYMEHTa, 0(OpMIISIEMOTO B BHUJIEC
tabmuubl (cM. mpwioxkeHue [12). TurynbHbIl nHCT gHEBHUKAa odopmisieTcs 1o ¢dopMme,



IIPUBENECHHON B npuioxeHuu [12.

B nHeBHUKE €XeIHEeBHO OTMEYAIOTCsS BBINOJIHEHUE CTYACHTOM pPadOThl, MOJIy4YEHHbIE
KOHCYJIbTAllMM [IEPCOHAA MPEANPUATHUS U 11€XA, CBEJICHUS O IIPOBEJEHHBIX IKCKYPCHUSIX.

CryneHTsl 00s3aHbl 3aBEpsTh IHEBHUK DPYKOBOIMTEIEM IPAKTUKU OT MPEIIpUATHS
€XKEHEeJIeNbHO. PyKOBOAUTEND NPAKTUKU OT NPEANPUITUS JOJDKEH TAaK)Ke JeaTh 3aMeYaHus 1o
BEJICHUIO JTHEBHHMKA, €ro cojepkaHuto U odopmieHuto. KBanupuuupoBaHHOE M aKKypaTHOE
BEJICHUE JTHEBHHKA CIIOCOOCTBYET NPUOOPETEHHIO OPraHM3allMOHHBIX HABBIKOB, MOBBIIICHUIO
pe3yiIbTaTUBHOCTH  paboThl U Oosiee  KAaueCTBEHHOMY  O(QOPMIICHMIO  OT4eTa O
y4e0OHOM-03HaKOMUTENIbHOMN NPAKTUKE.

4.4. TpeOoBaHus K COAEPKAHUIO OTYETA

OTueT 1o NpaxkTHKE SBIAETCS OCHOBHBIM IOKYMEHTOM, TOATBEPKIAIOIINM BBIITOJHEHHUE
CTYZCHTOM IPOTpaMMBbl MpakTHKHU. K cocTaBieHnio oryeTa HE0OX0AUM MPHUCTYNATh C MEPBBIX
JHER paboTel Ha npeanpuatun. CoaepkaHue 0T4eTa ONPENENsIeTCs MPOrpaMMOM IIPAKTUKH U
MHAUBUAYaAJIbHBIM 33aHieM. OTUET BBINOIHAETCS B BUJI€ COPOILIIOPOBAHHOMN 3aIMCKU B
COOTBETCTBUM € TPeOOBaHUSAMMU, IPUBEACHHBIMU B nofpasaenax 4.1 —4.3  naHHOro
METOJIMYECKOTO U3/1aHus.

CopneprkaHue pa3/JiesioB OTYETA, B 3aBUCUMOCTH OT 00BEKTa IPOU3BOICTBEHHOM IIPAKTUKH,
JOJDKHO COOTBETCTBOBATh OCHOBHBIM BOITPOCaM, OTMEUYEHHBIM B mojpaszaenax 3.1 - 3.4 manHbIx
METOANYECKHX YKa3aHUH.

Ha oxonuaTtensHOE 0popMiIeHHE OTUETa OTBOIUTCS He OoJiee Tpex JAHEH B KOHIIE
IPAaKTUKU C OCBOOOXKAECHUEM CTYIEHTOB Ha 3TO BPEMs OT BCEX JAPYIMX BUIOB paboT.

Kareropuuecku 3anpeniaercs NoMewaTh B OTYET BHITUCKU (CKAHUPOBAHHBIE KOIIUH) U3
y4€OHUKOB, CIIPAaBOYHHUKOB.

PykoBonuTenb NpakTUKU OT MIPOU3BOJICTBA JOJKEH IPOBEPUTH OTUET U J1aTh OLIEHKY
KadyecTBY paOOThI CTy/IEHTa Ha MPAKTUKE B BUJIE OT3bIBA.

5. IloaBeneHne HTOrOB NPAKTUKH

Ilo OKOHUaHMM NpPaKTUKU JHEBHHMK, OTYET C IOANMCBIO M OT3BIBOM PYKOBOJIHTEIS
NPaKTUKA OT MPOM3BOJCTBA, 3aBEPEHHBbIC ME€YaThi0 OOBEKTAa MPOU3BOACTBEHHON NPAKTUKH, a
TaK>Ke HallpaBJICHNE Ha MMPAKTUKY catoTcs cTyneHToM Ha kadenpy DI B necatuaneBHbIN cpok
[ocje Hayala CIEAYIOUIer0 CeMeCTpa OTYeT JOJDKEH OBITh 3alllUIleH CTYJICHTOM Iepen
KOMHCCHEH,

Ha3HAuYEHHOM 3aBeAYIOIINUM Kadeapou.

ITony4yeHnne HEyTOBIETBOPUTEIBHON OLICHKN WJIM HE NPEAOCTABICHHE OTYETA BIICYET 3a
co00i TOBTOPHOE MPOXOKACHUE MPAKTUKU UM OTYUCIIEHHE U3 YHUBEPCUTETA.

KoHTpoJibHbIE BONPOCHI K 3alIIUTE 0TYETA
Obvexm npakxmuxy — nOOCMAaHYus.
JlaiiTe XxapaKTepUCTUKY CTPOUTEIHHOM TUIOMIAIKH, HA KOTOPOH COOpYKEeHa

=P o

MOJICTAHIIHS.
OxapaxkTepu3yiTe MECTO MOACTAaHIIUU B SHEPTOCUCTEME.
Kaxkwne moTpeOuTenn MUTaroTCs ¢ IIMH MOICTaHIIAN?
KakoBa ynaneHHOCTh IOJCTAHIINK OT MOTpeOuTenei?
Yemy paBeH roJIoBOM MaKCUMYM Harpy3Kd MOACTAHIUU?
[To xakoii cxeme cobpansl PY BeIcIIero, HU3MIETro, CpeaHero (Mpyu HAJTHYUN)
HaIpsHKEHUH MTOACTAHIINN?
7. Kaxkue cpenctBa koMneHcauyu peakTUBHOM MOIUTHOCTH U PETYIUPOBAHUS
HaIPsHKEHUS TTPETYCMOTPEHBI Ha ToacTaHiuu? CHopmMymupyiTe UX JOCTOMHCTBA U HETOCTATKHU.
8. BrikmrouaTenu Kakux TUIOB UMeOTCs Ha nofcTaniuu? ChopmynupyiTe ux
JIOCTOMHCTBA U HEIOCTATKH.
9. [To xkaKkOMy IPUHIIUITY pPa3MEIEHbI U3MEPUTEIbHBIC TPUOOPHI Ha
npucoenuuenusix PY noacranmum?

ook owd



10.  Kaxkue BUIBI yueTa 3JIEKTPOIHEPT U NPEAYCMOTPEHBI HA MOACTAHIINHN? YKaXKUTE
TOYKH KOMMEPYECKOI0 U TEXHUYECKOT0 YUeTa Ha IJIaBHOM CXeMe U cXxeMe COOCTBEHHBIX HYX].

11. B coctaB kakoro npeaupusTHs (CTpyKTypHOTrO MOApPa3/IeIeHMs) BXOJUT
MOJICTaHIM, KAKOBO €ro Ha3HayeHue?

12. T'me mpoxoaut rpaHuiia 0aIaHCOBOTO pa3zesnia U IpaHuUIla SKCIUTYaTallHOHHON
OTBETCTBEHHOCTH CO CMEKHBIMHU MOpa3/ieICHUSIMU?

13.  Kakue 10MKHOCTH IPEIYCMOTPEHBI IITATHBIM PACIHCAHUEM TTOICTAHIHN
(CTPYKTYpHBIM HOJIpa3AesieHUEM, B COCTaB KOTOPOT'O BXOJUT MOJCTAHIINA)?

14.  Kakwue BUJIbI M CHCTEMBI OCBEIICHUS UCIIOJIB3YIOTCS Ha noacTanuu? Kakue st
HUX [IPEAYCMOTPEHbI ICTOYHUKYU MUTAHUA?

15.  Kax BBINOJIHEHO NPOKEKTOPHOE OCBEILIEHUE OTKPHITON YaCcTH MOACTaHIIMU?

16.  OnumuTe MOpsAIOK 00CITY)KMBaHUS aKKyMYJIATOPHOM O6aTapeu (Ipu €€ HaJTU9HH ).

17.  Ha3oBure 351eKTpONPUEMHUKN COOCTBEHHBIX HYX/I ITOICTAHIIUH.

18.  Kaxue BuABI CUTHAIM3AUH IPEAYCMOTPEHBI HA TOJCTAHIINN?

19.  UYro co0oii mpencTaBiIseT cucTeMa MOXKapoTyIIeHUsST Ha 00beKTe?

20.  Kaxkue 3amuTHbIE CpEACTBA UMEIOTCS Ha NOACTaHIMU? ONUIIUTE MOPSIOK U
HA30BUTE HOPMBI ucnblTanus. Kakas opranuzanus (CTpyKTypHOE IOpa3AeiieHUE) IPOU3BOIUT
WCIBITAHUS 3alIUTHBIX CPEICTB?

21.  YpuMM CHJIaMU BBIMIOJIHAECTCS PEMOHT CHIIOBBIX TPaHC(HOPMATOPOB?
[IpenycMOTpeHbI Ji Ha MOJCTAHIIMKA COOPYKEHHS TS OTUX 1eliel (TpaHcopMaTopHbIe OallHuy,
PEMOHTHBIE NOPTaJIbI U Jp.)?

22.  Kax BbInoigHEHa cucTeMa cOopa Maciia U3 MacJIOHAMOJIHEHHOT0 000pyI0BaHUs?
I'ie npousBoaUTCS perenepanus Macia?

23.  Kaxkue BubI pesieiiHOH 3alTuThI, CETEBOM, TPOTUBOABAPUMHON U PEKMMHOM
AaBTOMATHUKH MPEAYCMOTPEHBI HA TIOJCTaHIIUU?

24. K KakuM KaTeropusm Io 1MoXapo- 1 B3pPbIBOOIIACHOCTH OTHOCSATCS TOMELICHUS
[MOJACTaHIIUN?

25.  Yto coboii npeacTaBiIseT 3a3eMIISIOIEe YCTPOUCTBO MOJICTAHLIUU?

26.  Kakwe cpejicTBa 3alIMTHI OT TIEpEHANPSHKEHUH MPeTyCMOTPEHBI Ha 00BeKTe?

2. Obvexm npakxmuxu - 1eKmpuiecKas Cmanyus

1. OxapakTepu3yilTe TEXHOJIOTUYSCKUH MPOIIECC MPOU3BOJICTBA IIEKTPOIHEPTUN HA
o0OBeKTe.

2. [TepeunciuTe OCHOBHBIE TEXHOJIOTHYECKHE arperaThl TOTUIMBHO-TPAHCIIOPTHOTO,
KOTEJIBHOTO, TYpOMHHOTO, BOJHO-XUMHUYECKOTO Y4aCTKOB (1IEXOB).

3. Kakmne cucrembl BO30YXKICHHS HCIHOJB3YIOTCS Ha CHHXPOHHBIX TEHepaTopax
AIEKTPOCTAHLINU?

4. IlepedncinuTe OCHOBHBIE AIIEKTPONPUEMHHUKH COOCTBEHHBIX HYXI, IPOM3BOJICTBEHHBIX
HYX]I.

5. Ha kakux arperartax 3J€KTPOCTAHIINH HCTIOIB3YETCS TEXHOJIOTHYECKUH pe3epB?
HazoBute konnyecTBo pabouux U pe3epBHBIX MEXaHU3MOB.

6. K xakuM KaTeropusiM 1o HaIKHOCTH AIEKTPOCHA0KESHUST OTHOCSITCS
AIIEKTPONPUEMHHUKH COOCTBEHHBIX HYk /1?7 OOOCHYITE NX KaTeropuiHOCTb.

7. Jly1st KakuX JBUTATENCH Ha CTaHIMK MpeaycMaTpuBaeTcs camonyck? [Touemy?

8. YkaxxuTe Ha IJIaHe U pa3pe3e CTaHIIMU FeHEePaTOPHOE paclpeieIuTeIbHOe YCTPOICTBO,
PY CH, tpanchopmaropsr CH.

9. Oxapakrepu3yiTe MPOU3BOICTBEHHBIE TOMELICHHUS CTAHLIUH 110 YCIIOBHUSIM CPEJIBL.

10.  TIlo xakoit cxeme coOpano reHeparoproe PY? KakoBsl ee mpenMyIiecTsa u
HEJOCTATKU?

11.  IlepeuuncnuTte BUIbI pEIEHHON 3aIIUTHI, UCIIOJIb3YEMbIE HA OOBEKTE.

12.  Tlo xakoMy NPUHIIMITY paclpeieieHbl JMeKTporipueMHuKku 6-10 kB mexay
BBICOKOBOJIbTHBIMH cOOpKamMu?

13.  Kak pa3MenieHbl CBEeTHIIBHUKU OOILEro U JOKaJIbHOTO OCBEIIEHHS Ha KOTEIbHOM
yuactke? Kakue mpeaycMoTpeHbI crtocoObl 00CTyKUBaHUS ?



14.  CkosbKO aKKyMYJIATOPHBIX OaTapeil mpeaycMOTpeHO Ha 3yieKTpocTaHuuu? J{ns
KaKHUX Lenen?

15. Yo coboii mpeacTaBiseT 00IIe CTAaHIIMOHHAS KAJTbKYJISAIH ce0eCTOMMOCTH?

16.  Kakue Ha 00BEKTE peaaTu3yrTCs MEPOTIPHUITHS 110 SHEPTOCOEPEIKEHUIO?

17.  KakoBa cTpyKTypa 3JIeKTpOCTYyKObl CTaHIIUN?

18.  Yro BXOAUT B OOIIECTAHIIMOHHYIO HarPy3Ky?

19.  Kaxkwue criocoObl Mpokaaku Kabeei nCroabp30BaHbl Ha pa3IuyHbIX oTMeTKax? Ha
BEPTUKAJIbHBIX y4acTKax?

20.  Kakue npeaycMOTpeHbI CIOCOOBI OTPaHUYEHUSI TOKOB KOPOTKOTO 3aMBIKaHUS HA
o0BekTe?

21.  Yemy paBHa HOPMHUPOBaHHAas OCBEIIEHHOCTh B MAalIMHHOM 3ajie? Ha rinaBHoM
uMTe ynpasieHus? B koTensHOM ydyacTke?

22.  Kak (cXeMHO ¥ KOHCTPYKTHBHO) BBIIIOJIHEHO TUTAHUE JIEKTPOIIPHEMHUKOB KpaHa
OTKPBITOr'O CKJIa/a yriis?

4. Obwvexm npakxmuxu - 20poocKue d1eKmpuyecKue cemu

1. Kakue u3 3qaHuii Ha TEPPUTOPUM MUKpPOpaiOHa OTHOCATCS K NIEPBOM KaTeropuu 1o
Ha/IeKHOCTH IEKTPOCHAOKEeHUsA?

2. Kakue o0ImecTBeHHbIE 3/IaHHsI PACIIOJIOKEHBI Ha TEPPUTOPUN MHUKpOpaiioHa?

3. Kakyto kon¢urypanuro umeer cetsb 6-10 kB?

4. OxapakTepu3ynTe KIMMAaTHUYECKUE YCIOBUS MECTHOCTH.

5. Uro coboit mnpencraBmsaror PY 6-10 kB kBapTanpHbBIX TpaHC(hHOpPMATOPHBIX
nojacraniuii? BPY? Kakue annapatsl B HUX paclolOKeHbI?

6. Kakue crioco6b! npokiiaiku kaleseit HCIoIb3YITCsl Ha TEPPUTOPHHU MUKpOpaioHa?

7. Kakasg opraHuszainusi OCYIIECTBIJIIET CHSTHE IOKa3aHUN KBAPTHUPHBIX CUETUYUKOB
3JIEKTPOIHEPTUU Ha 00BbEKTE?

8. Kakue 3 00eKTOB Ha TEPPUTOPHH MUKPOpaiOHa JOKHBI HIMETh TPETHI aBTOHOMHBIH
VCTOYHUK NTUTaHU?

9. Uemy paBHa HOPMHMpOBAHHAsl OCBEIIEHHOCTb JUIsl MPOE3KEW YacTh AOPOr BHYTPH
MuKpopaioHa? [y nemexoaHbIX JOPOKeK?

10. Kakas opranu3zanust o0ciy>KuBaeT 3JeKTpUUecKre ceTu HanpskeHreMm Boiie 1kB? Jlo
1 kB?

11.0xapakrepu3yiiTe KOHCTPYKTUBHOE UCIIOJIHEHUE CBETUIILHUKOB

YJINYHOTO OCBEILEHUS.

12. Kakue cpencTsa 3aliuThl OT NepeHanpsbkeHnid uenonb3ytores Ha LIPI1? Ha TII (mpu
HaJIMYUU YaCTHOM 3aCTPOUKU U BO3JIYLIHBIX JTUHUI)?

13. JlaiiTe XapakTepUCTHUKY METOJaM U CpEICTBaM pETyJIUpPOBaHUS HaNpsKEHUs,
UCTIOJIb3yEeMbIM Ha OOBEKTE.

14. Oxapaktepu3yiite rpaduKu HArpy30K >KHIBIX 3JaHUN W OOIIECTBEHHBIX 3/IaHUM,
pacroI0KEHHBIX HA TEPPUTOPUN MUKPOpaiioHa.



®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»

WNHCTUTYT 2HEPreTUKU ¥ aBTOMATHU3UPOBAHHBIX
CUCTEM
Kadenpa snexrpocHabkeHns TPOMBINIICHHbBIX
CUCTEM

OTYET
ITo y4eOHOI-03HAKOMUTEIbHON NPAKTHKE

Crynenra IpYIIIBI

¢a]l1ufluﬂ, ums, omdecmeo

BpeMms mpoxoxkaeHust IPaKkTUKH C 1o

Mecto MMPOXOKACHUA IIPAKTUKHA

CryneHr: / /

TToamnuce nara

pacuridpoBka

PYKOBOI[I/ITCJ'IB IMPAKTHUKU OT MPCATIPUATUA:

JOJDKHOCTH

Toamce nata revaTs
pacuridpoBka

PykoBoauTens IpakTUKKU OT YHUBEPCUTETA:

JTOJDKHOCTh

/ /

TToamuce naTa ne4yaTb

pacumdpoBka

Ortuer JonyIIeH K 3alIuTe

Jara

Ortyer 3aIuIlen C OLIEHKOM
Jara OLICHKa

Maruuroropck 20 .



®OPMA JHEBHUKA YYEFHON-O3HAKOMUTEJBbHOM MIPAKTUKH

MUWHUCTEPCTBO HAVKH U BBICIIIET'O OBPA3OBAHUS POCCUIICKOI
®EJIEPAITIU

OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJUKETHOE YUPEXIEHUWE BBICIHIEI'O
[TPO®ECCUOHAJILHOT'O OBPA30BAHMSA «MATHUTOI OPCKUI
I'OCYJIAPCTBEHHBI TEXHUUYECKU YHUBEPCUTET um. I'. 1. HOCOBA»

WNHCTUTYT 2HEPreTUKU ¥ aBTOMATHU3UPOBAHHBIX
CUCTEM
Kadenpa snexrpocHabkeHns TPOMBINIICHHbBIX
CUCTEM

JHEBHUK
y4eOHOii-03HAKOMHTEJIbHOI MPAKTHKH

Crynenra IpYIIIBI

¢a]l1ufluﬂ, ums, omdecmeo

BpeMH MPOXOKACHUA TPAKTUKH

Mecrto MMPOXOKACHUSA TPAKTUKHU

P YKOBOAUTCIJIb IPAKTHUKU OT NPCANPUATHA:

[)5(0)
TIOJDKHOCTH (TIe4aTh)

Jara
IIOANHCH IIe4yaTh

MarnauToropck 20 .



CoaepixkaHue NPaKTHKH

Hara

Copepxanue pabOThI

[Ipumeyanue

Ioanuch pyKkoBOAUTEISl NPAKTHKH OT NMPeANPHATHS




7. IPUMEP OTUKTA IO YYEBHOMN-O3HAKOMUTEJIbHOM [TIPAKTUKE

MHHUCTEPCTBO HAVKH U BBICLIIET'O POCCUIMCKOM ®EEPALIMNA

OEJIEPAJIBHOE I'OCYJAPCTBEHHOE BIOJUKETHOE YUPEXIEHUWE BBICIIEI'O
[TPO®ECCHUOHAJILHOT'O OEPA30BAHMS « MATHUTOI OPCKUI
T'OCYJIAPCTBEHHBIY TEXHUYECKWU YHUBEPCUTET um. I'. 1. HOCOBA»

HNHCTUTYT 2HEPTETUKHU U aBTOMATH3UPOBAHHBIX
CUCTEM
Kadenpa anexrpocHabkeHUs TPOMBINIICHHBIX
CUCTEM

OTYET
Ilo yueOHOI-03HAKOMUTEJIBHOM NPaKTHKE

Crynenrta MBanosa Cepres [lerpoBuya rpymimsr: ADmn-18-2

quumu}z, ums, omvyecmeo

Bpewms npoxoxaenus npaktuku ¢ 9.02.2019 nmo  25.06.2019
MecTo pOXO0KACHUS TPAKTUKA
AO «T"OPOJIEKTPOCETDb»

CryneHr: / Wsanos C.IT./

TToanuce naTa

pacmmdpoBka

PykoBoauTens IpakTUKK OT IPEANPUATHS:

JTOJDKHOCTD

TToanuce naTta neyarhb
pacmmdpoBka

PYKOBOI[I/ITCJ'IB IMPAKTHUKU OT YHUBCPCUTECTA:

JOJDKHOCTH

/ /

l'lonrmcn Jlara neyaTtb

pacumppoBka

Otuer AONYIICH K 3allIUTC

Jara

OTtyerT 3amuInex C OLICHKOU
naTa OIIEHKa

Maruuroropck 20 .



1 JTHEBHUK ITPOXOKJIEHUS YYEBHOM MTPAKTUKH
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'OPIJIEKTPOCETb»

[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 PexoHcTpyKUMHU M COBpeMeHHOe 000py10BaHNe HA o0bekTax 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.



5 IMoacTanumsa 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 — Tpanchopmarop

Tpanchopmaropsl Toka TT - 110 kB TO3M (PpapdhopoBblii MacasiHbINA H30ISITOD
Tparcopmaropa Toka). OHH CayXKaT JUIsl MUTAHUS [ENel 3alUThl, UIMEHHO CEKIIMOHHOTO
MAacCJISTHOTO BBIKJTIOUATES.

MacneHnslit BeIKIItOUaTens (puc. 16).

Macnsasrii BeikirodaTens 110 kB, HomuaansHbI Tok — 2000 A.

Puc 16 MacieHslii BBIKIIIOYATEb
PacmmmpureabHblil MacasHbli 6ak (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 Hoacranuus 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 MMoacranmus Ne9§
[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.



