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JIucr aktyanusanuu padoueii nporpaMmbl

Pabouast mporpamMmma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzamnuu B 2026 - 2027
y4eOHOM ToJly Ha 3aceJaHuu Kapeaphbl DIEKTPOCHA0KECHUS TPOMBIIIIICHHBIX MPEATPUSTUHN

IIporokomor 20 1. Ne

3aB. kadeapoii A.B. EapraHOBa

Pabouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanmu3anuu B 2027 - 2028
y4eOHOM rojy Ha 3aceaHuu Kadeapbl DICKTPOCHAOKEHHS TPOMBIIIUICHHBIX MTPEIIPUSTHIA

[Ipotokom ot 20 r. Ne
3aB. kadeapoii A.B. Bapranosa

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peamzanuu B 2028 - 2029
y4eOHOM rojly Ha 3aceqaHuu Kadeapbl DICKTPOCHAOKEHHS IPOMBIIIUICHHBIX MTPEIIPUSTHI

[Iporokom ot 20 . Ne

3aB. kadeapoii A.B. Bapranosa

Pabouast mporpamMma repecMoTpeHa, 00CcykKaeHa u o00peHa s peanusaruu B 2029 - 2030
y4eOHOM ToJly Ha 3aceJaHuu Kapeapbl DIEKTPOCHA0KCHHS TPOMBIIIICHHBIX MPEAPUSTHN

[Iporokom ot 20 1. Ne

3aB. kadenpoii A.B. EapraHOBa




1 Heaun npakTuxu/HUP

[ensimu  y4ueOHOM - O3HAKOMUTENIBHOM IPAKTUKHM, 110 HAIIPaBJICHUIO IOATOTOBKH
(cnetmmanpHOcTH) 13.03.02 DnexTpodHepreTMka W AJICKTPOTEXHUKA SBIISIOTCS TOJYyYCHHE
MEPBUYHBIX TPAKTHYECKUX HABBIKOB W KOMIICTCHIIMH, a TaKXKE OMNBITA CAMOCTOSTEIhHOU
npodeccuoHaNbHOM AeSITENbHOCTH

2 3apaun npaktuku/HAP

3amayamMu yuyeOHOW - O3HAKOMHTENIBHOM MPAKTHKHU SIBISIOTCS SBISIOTCS: MEPBUYHOE
3HAKOMCTBO C OPIaHU3AaLMOHHOW CTPYKTYpOHl MpeaupusTHs, HU3yYeHHE B3aUMOCBS3H
TEXHOJOTMYECKOI0 MPOIIEcca CO CTPYKTYPOH CUCTEMBI SJIEKTPOCHA0KEHUS; U3yUEeHHE PEKUMOB
pabOTbl NPUEMHHUKOB  DJIEKTPHUECKOW HHEPIUH, CXEM DIIEKTPUYECKHX COCAMHEHUH,
3EKTPOOOOpYAOBaHUS SJEKTPUUECKUX CETeH M TMOJCTAHIIMI; 3HAKOMCTBO C OpraHu3anuen
PEMOHTHBIX PabOT; U3y4YeHHEe MEPONIPUATHH 1O OXpaHe TPyJa U TEXHUKE 0€301acCHOCTH, OXpaHe
OKpYaroIlel cpeJibl; U3yuyeHHEe TEXHUKO-PKOHOMHUECKUX ToKa3aTesiel 00beKTa.

3 Mecto npakTuku/HUP B cTpykType 06pa3oBaTe/ibHOI IPOrpaMMbl

Jns  npoxoxnaenuss npaktuku/HUP HeoOxonumbl 3HaHus (yMEHUs, BIaJCHUS),
c(OpMHUPOBAHHBIC B PE3Y/IbTATE U3yUCHHS AUCITUTUTUH/ IPAKTUK:

HNupopmaruka

HauepraTenpHas reoMeTpHs U KOMIbIOTEpHAs Tpaduka

dusuka

3HaHus (YMEHHUs, BIAJCHHA), IOJyYEHHBIE B Tpolecce MpoxoxaeHus npaktuxku/HUP
OyayT He0OXOAUMBI JUIsl U3yUESHUSI AU CLUILINH/TIPaKTHK:

TexHuKa BBICOKMX HaIPSHKECHUI

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

IToaroroBka k ciade U cada rocy 1apCTBEHHOI'O SK3aMEHa

DNeKTpoOEe30NmacHOCTh

OKcIuTyaTalys 1 MOHTaXK CUCTEM 3JIEKTPOCHAOKEHHS

DNEKTPUYECKHE anIapaTsl

DNEeKTpUYECKHE CTAHIIUU U TIOJICTaHIINH

DNEKTPOIHEPTETUYECKUE CUCTEMBI U CETU

DNeKTpUYECKHE MallIUHbI

4 Mecto nposeaenusi npakruku/HUP
VYuyeOHast - 03HaKOMHTENbHAsA NpakTuka npoBoautcs Ha 6aze PI'BOY BO «MI'TVY um.
I'.1. HocoBay, a Takxxe AO «['opanexTpocers r. MarHUTOropcka.

Crnioco6 nposenenus npaktuku/HUP: ctanmonapHas
[TpaxTuka/HUP ocymecTBasieTcss HenmpepbIBHO

5 Komnerenuuu odyuarouierocsi, opmupyembie B pe3yabTaTe IPOXO0KISHUS

npaktuku/HUP n nianupyemsble pe3yabTaThbl 00y4eHHs

B pesynprate mpoxoxaenus mnpaktuku/HUP oOywarommiics pomkeH o0nangath
CJIETYIOIIMMH KOMITETCHIUSIMU:

KO,Z[ HHAUKATOpa I/IH,I[I/IKaTop JOCTHIXKCHHUA KOMIICTCHIIMH

VYK-1 CniocobeH ocymecTBIsATh MOUCK, KPUTUYECKUH aHaIN3 U CUHTE3 HH(pOpMaIK, TPUMEHATh
CUCTEMHBIN NOIXOJ JUIsl PEIICHUs] TOCTABJICHHBIX 33]1a4

YK-1.3 ITpu 06paboTke nHGOpPMALIUU OTINYAET (HaKThl OT MHEHUH, HHTEPIpETALIUH,
OILIEHOK, (popMHUpPYEeT COOCTBEHHBIE MHEHHUS W CYXICHUS, apTyMEHTHUPYET
CBOU BBIBOJIbI M TOUKY 3pEHUS

YK-1.2 Omnpenensier, MHTEPIIPETUPYET U PAHKHUPYET UHOPMAIIHIO, TPEOYEMYIO IS
pElLICHUs] MOCTABICHHOW 3a/lau; OCYIIECTBISIET MOWCK MH(GOPMALUH IO
DA3JIMYHBIM TUIIAM 3aIIPOCOB




YVK-1.1

Ananuzupyer 3ajady, BbIIeNss ee 0a30BbIe COCTABIIAIONINE, pACCMAaTPUBACT
U IpenjgaraeT BO3MOXKHBIE BAapUaHTBl PEIICHUs ITOCTABJICHHOM 3aaauy,
OLICHUBAs UX JIOCTOMHCTBA U HEAOCTATKU

YK-2 CnocobeHn ompenensiTh Kpyr 3adad B paMKaxX IIOCTAaBJICHHOW IIeM W BBIOUPATH
ONTHUMAJIbHBIE CIIOCOOBI UX PELICHHS, UCXOJ U3 NEHCTBYIOIIUX MPAaBOBBIX HOPM, UMEIOLINXCS
PECYPCOB U OTPaHUYECHUH

YK-2.1 Omnpenensier Kpyr 3ajad B paMKax IIOCTABJIEHHON LEIM W Ipelaraetr
Croco0bl MX peleHHs M OXKUJAeMble pe3yJbTaTbl, OLIEHUBAET
PEJUI0KEHHBIE CTIOCOOBI C TOYKU 3PEHUSI COOTBETCTBHSL LIEIH IIPOCKTA

YK-2.2 [Inanupyer peannsanuro 3a1ad B 30HE CBOEH OTBETCTBEHHOCTH C Yy4ETOM
HUMEIOIUXCSA PECYPCOB U OTPAHUUYEHUH, IEUCTBYIOIINX IPABOBBIX HOPM

YK-2.3 BrimonHser 3agaun B 30HE CBOEH OTBETCTBEHHOCTH B COOTBETCTBUHU C

3aIJIAHUPOBAHHBIMU PE3YyJIbTATaMH W IIPCACTABIIACT PC3YJIbTAThl IIPOCKTA,
npeajaract BO3MOXHOCTH UX HMCIIOJIb30BaHUA W/ AN COBCPUICHCTBOBAHUA

OIIK-4 CriocobeH u

CIIOJIb30BATh METOJbI aHAJIN3a U MOACIUPOBAHUA SJICKTPUICCKUX erneul u

OJICKTPUYCCKHUX MAaIlIMH

OIlK-4.1 Crnoco0eH olieHMBaTh NapaMeTpbl HOPMAJbHBIX M aBAPUIHBIX PEKUMOB
UIEKTPUUECKUX LeNed W MalluH C HUCHOJIb30BAaHHEM METOJI0B aHaju3a U
MOJIETUPOBAHUS

OIIK-4.2 PazpabatpiBaeT MepompusTHs TO YIYYIICHHIO TIOKa3aTeleld KadecTBa

D360TH QJICKTPHUYCCKUX Lenel ¥ MaliuH




6. CTpykTypa u coaep:xkanue npaktuku/HUP

O6mas Tpygoemkocts npaktuku/HUP coctaBiser 3 3aderHpix enunaui 108
akaj. 4acoB, B TOM YHCJIC:
— KOHTaKTHas pabora — 3,7 akajl. 4acoB:

— caMmocrosiTenbHas pabora — 104,3 akaj. 4acos;

— B (hopme mpakTHIecKoi moaroToBky — 108 akaa. yacoB

Ne
n/n

Paznensl (3Tanbl) U comepKaHue
HPaKTHKA

Cemectp

Buzpl paboT Ha pakTHKE,
BKJIFOYAs CAMOCTOSITEIBHYIO paboTy

Kon xomnereHmyn

TToaroToBUTENBHBIN

Cpoxu MIPOXOXKACHUS
y4eOHO-03HAKOMHUTEIIBHOM
MPaKTHKA Ui COOTBETCTBYIONIEH
(hopmbI 00yueHHUs CTYIICHTOB
yKa3aHbl B TMPOrpaMmax MpaKTuK,
KOIIMM KOTOPBIX B  CBOOOTHOM
JocTyne PacIoI0KEeHBI Ha
obpasoBarenpHoM noptaie OI'BOY
BO «MI'TVY» - Ims.magtu.ru.
Hamnpasnenue CTYJICHTOB Ha
MPaKTHKy W pacmpeiielieHHe UX IO
0azaM MPaKTHKH OCYIIECTBISIETCS
Kadenpoi 3JICKTPOCHA0KCHHS
MPOMBINUICHHBIX —MPEANPUATHH U
YTBEPXKIACTCS MPUKA30M PEKTopa
YHHBEPCHUTETA.

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




UccnenoBarensckuii

1. Conepxanue MIPAKTUKU
CTYACHTOB,  HalpaBIEHHbIX  Ha
I0JICTaHIIH

CTyAeHTBI, MPOXOJSIIINE MPAKTHKY
HAa MOJCTAHLMSX HPOMBIIIICHHBIX
MPEANpPUSTAIL U TOPOJCKUX CETeH,
JOJDKHBl ~ HM3y4YHTh  CJICAYIOIINE
BOIIPOCHL:

1.1. HUcropus u  CTIpyKTypa

MOACTaHIUH.
1.2. Cxema BHEIIHUX
IMEKTPUYECKHUX CeTel, poJib
MOICTaHIH B cxeme

JJIEKTPOCHAOKEHH S/ IHEPT e THYECKON
cHCTEME.

1.3. IIepcniexTuBHI pa3BUTHA
MOJICTAHIINM WM BHEIIHUX CceTeH, a
TaKKE€  pOCTa  HArpy3oK  Ha
ommxaitmue 10 ner.

1.4. XapakTepucTuka
KJIMMaTHYeCKON 30HBI, B KOTOPOH
pacIoyoKeHa TMOACTaHIUS: CPEIHsT
rofoBasi, 3UMHSS W JICTHAA
TeMIlepaTypsl, CKOPOCTh  BETpa,
r0JI0BOE KOJIMYECTBO OCAKOB.

1.5. Tlorpeburenu, MOMydarOIINe
MMUTaHUE OT MOJCTAHIHMH: X
HaNMEHOBAaHHE, rpaduku
ANEKTPUIECKUX Harpy3oK 3a
XapaKkTepHble JIETHHE W 3WMHHE
CYTKH, KaTeroOpuH IO HAJACKHOCTH
NIEKTPOCHAOKEHUS,  YIAIEHHOCTh
OT CTaHIUH.

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




1.6. I'padux ANIEKTPUIECKUX
Harpy3oK 3a XapaKkTepHbIE JIETHHE U
3UMHHUE CYTKH CHJIOBBIX
TpaHCHOPMATOPOB MOCTAHIIHH.
1.7. I'naBHast cxeMa 3JIEKTPHYECKUX
COCIMHEHHH  pacTpeneTuTeIbHBIX
YCTPOUCTB MOJICTAHIMU
HarnpspkeHueM Boiie 1 kB.

1.8. PacuerHble 3HA4YCHHsS TOKOB
omHopazHoro W TpexdasHoro
KOPOTKOTO 3aMbIKaHUS Ha
paclpeieUTeNbHBIX  yCTPOWCTBaX
MOJICTAHIIMM C YYeTOM DPa3BUTHSA
ceTei u TE€HePUPYIOIINX
HUCTOYHUKOB Ha cpok a0 10 jer.

19. TexHuueckue  mnapameTphbl
OCHOBHOT'O  3JIEKTPOOOOPYIOBaHHS

IO "CTaHIHH: CHJIOBBIE
(aBTO)TpaHChHOPMATOPHI,
KOMMYTaIlHOHHbIE anmaparsl,
HU3MEPHUTEIbHbIE TPaHC(HOPMATOPHI
TOKa " HaIpsHKEHUs,
pa3beINHUTEH OTPaHUYUTEIH
TepeHATPSDKEHUS/ a3 THIKH,
sueitku KPY/KCO.

1.10. Cucrema pacnpezeiIcHUs
OIIePaTUBHOTO TOKa: poxa
OIEPaTHBHOTO  TOKA, HCTOYHHK,
cxema pacnpenencHus,
TOTpeOnTENH, TEXHUYECKHE

mapaMeTpsl  AIIEKTPOOOOPYIOBAHHUS
(aKKyMYJISITOPBI, BBIIPSMHUTEIBHBIC
YCTPOWCTBA, 3apsAHO-TIOA3aPSIHbIN
arperat ¥ T.J.), KOMMYTallMOHHBIX
annaparoB U NPOBOJHUKOB.

1.11. CoOcTBEHHBIE HYX]IbI
MIOJICTAHIHH: rapameTpsl
TpaHCPOPMATOPOB  COOCTBEHHBIX
HYXII, BEIOMOCTh
ANIEKTPOIPUEMHUKOB COOCTBEHHBIX
HYXII, cxema MTUTAHASL

AJNIEKTPOIPUEMHUKOB COOCTBEHHBIX
HYKJ [TOJICTaHIIUH.

1.12. Peneiinas 3amura: THIIBI
YCTPOMCTB  peNnelHOM  3alluTHI,
WCTOJIb3YeMblE Ha  TOJCTAaHLUH,
ayeMeHTHas 0a3a, yCTaBKH, cXema
peneHoi  3alWTBl  OJHOTO U3
NpUCOeNUHEHNH (0 3aJaHHIo
PYKOBOAUTEIS).

1.13. IlnaHel  OTKPHITOTO H
3aKphITOTO  PacIpeAETUTENLHOTO
YCTPOMCTBA, KOMIIOHOBKA 3aKpPBITOH
YacTH MOACTaHIIUH.

1.14. MonHue3amura TEPPUTOPUN
MTOJICTAHIIHH: KOHCTPYKTHBHOE
HCIIOJIHEHHE,




30Ha 3aIKUTHL
1.15. 3a3emicHHE: KOHCTPYKTUBHOE
UCTIOJIHEHHE, XapaKTepUCTHKA
TPYHTA, IUIaH CETH 3a3eMIICHHSI.
1.16. OcaelieHre  TEPPUTOPHU
MOACTaHIMU: pabodee U aBapuiHOE
OCBEILIEHUE OTKPBITOW M 3aKpBITON
YaCTH, THITBl CBETHJIBHUKOB U JIAMII,
UX KOJNMYE CTBO U MOIIHOCTb,
CXEMBI OCBETHUTEIBHON CETH, MapK{
OCBETUTENBHBIX  LIMTOB W  HX
ANEKTPUIESCKUE CXEMBI.

1.17. DKOHOMHYECKHE IOKa3aTeIH
CTPYKTYPHOTO TIO/pa3JiejicHus, B
COCTaB KOTOpOTO BXOJUT
MOJICTAHIMSA: MITATHOE PacHHCaHUe
3IEKTPOCITYKOBI, Tpa)UK PEMOHTOB
ANIEKTPOOOOPY I0BAHNS, cMmera
KaIlMTaJIbHBIX 3aTpar Ha
COOpY’KEHHE TOICTAHIIUH.

1.18. Yuer pacxoaa 3JeKTPUUECKOM
SHEPIHU: PACXOJ IJIEKTPUUECKOIl
SHEPrul Ha COOCTBEHHBIE HYKEBL,

TOYKU KOMMEPYECKOT0 u
TEXHIYECKOTO ydera
3IEKTPUIECKOMN SHEpIruu,
CTOMMOCTH IIEKTPUIECKOMN
SHEPTUM, THUMBl  AJIEKTPUUECKUX
CYETYNKOB u

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

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

BpEIIHbIE MIPOM3BOJICTBEHHbBIE
(axTopsl, cpencrTsa 3aIIUTHI
MepcoHaIa.

JlaHHple O IEPCIIEKTHUBHOH cxeme
JJIEKTPUYECKUX CeTeH, a TaKkxke O
IUIAHUPYEMOM  POCTE  HArpy3ok
MOXXKHO HallTH B  NPOEKTHOMU
JOKyMeHTanuu. TaM ke OOBIYHO
MPUBOJATCS pacyeTHbIE 3HAYCHHSA
TOKOB KOPOTKOTO 3aMbIKaHMs, C
Y4eTOM  DPa3BUTHS  ceTel
FEHEPUPYIOIINX UCTOYHUKOB.
HNudopmamio o  moTpedUTeNsix
MOJCTaHIIMK MOXHO HaWTH Ha
MPUHLMIINATGHON  OJHOJMHENHOM
cxeme  moxactaHumu.  ['paduku
UIEKTPUYECKUX  HArpy3okK,  Kak
IPaBUIIO, (buxcupyrores
ONEpPATUBHBIM  IIEPCOHAIIOM U
XpaHATCA Ta CaMOi NOJACTaHIIWH,
b0, ecIM OHH  CUYHUTBHIBAIOTCSA
aBTOMAaTH3HPOBAHHBIMU CHCTEMaMU
ydera, B [IEHTPaJIbHON




AIIEKTPOTEXHUYECKOM J1abopaTtopuu.
[Ipn 3anonHennn myHkTa «OxpaHa
TpyJa W TeXHUKa OE30MacHOCTH
HEOOXOIUMO  PYKOBOICTBOBAaTHCS
UHCTPYKUMSIMM 10  TIOXKapHOM

0e30I1acCHOCTH H
3JIEKTPOOE30MaCHOCTH,

XPaHAIIAMHUCS  Ha  MOJCTAHIHH.
Hudopmarus 0 KaTeropusx

MOMEMIEHNH  3aKpBITOW  YacTu
MOJICTAHIIMM HAXOAMUTCS TaKKe B

HUHCTPYKIUSIX, 60
MePETUCHIBACTCS c
OpeayIPEANTEIBHBIX TabIHYeK,

HAXOJSAIINXCS HA BCEX JABEPIX.
Nudopmaiust 00 3KOHOMHUECKUX
MOKA3aTesx CTPYKTYPHOTO
MOApa3IeNeHus], B COCTaB KOTOPOTO
BXOJUT TMOJCTAHIMU, a TaKKe O
CTOMMOCTH IMEKTPHUECKOM
SHEPTHH, pacxomyemoit Ha
COOCTBEHHBIC HYXKIbI MOJCTAHIINH,
HaXOAWUTCA Yy OKOHOMHCTA Iiexa
100 B (PMHAHCOBO-IKOHOMUYIECKOM
OTJeNe NPeIIPHSATHS.

2. Conepxanue MPAKTUKU
CTYICHTOB,  HAaNpaBIEHHbIX  Ha
JNIEKTPUYECKUE CTAHIUU

2.1 HUctopus CO3/1aHuA
IEKTPOCTAHIMM, €€ poib B
OKOHOMHMKE  CTpaHbl  (PEruoHa,
ropona).

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

2.3. Onucanue MeTeopoIOrHIECKUX
YCJIOBUI B paiiOHE PacHoOJIOKEHUS
JNIEKTPOCTAHLUM:  JKBUBAJECHTHAs
JIeTHS, 3UMHS, rojoBas
TeMIIepaTyphbl; po3a BETPOB.

2.4, TexHONOTHYECKHHA MpoIece

MOy YCHUS ANIEKTPUYECKOI
SHepruM (Temia, KOHJAEHcara) Ha
JNIEKTPOCTAHIIUH: BUJIBI
BBIITyCKaeMOMH MIPOAYKIHH,
TEXHOJIOTHUECKUN mporecc

HOJIy4eHHs] TOTO WIIM HWHOTO BHUIA
SHEPrOHOCUTEIISI, TEXHOJIOTHYECKHE
YYaCTKH JJICKTPOCTAHIHH, paspe3
3JIEKTPOCTAHIMH, TEXHOJIOTUYECKOEe
pe3epBHPOBAHHE.

2.5. Tlorpeburenu, mosy4aromue
NHTaHHE OT JJICKTPOCTAHINH: WX
HalMEHOBaHUE, rpaduku
AMEKTPUIECKIX Harpy3ok  3a
XapakTepHble JIeTHHE | 3UMHHE
CYTKH, KaTETOPHH 110




HaJACXKHOCTHU 3HeKTpOCH36)KeHI/IH,
YAQJIEHHOCTD OT 3JIEKTPOCTaHLINU.

2.6. I'padux ANEKTPUICCKUX
HArpy30K 3a XapakTepHbIC JETHHE U
3UMHNE CYTKH CHJIOBBIX
TpaHchopMaTopoB
JJIEKTPOCTAHIIHH.

2.7. OCHOBHOE TEXHOJIOTHYECKOE
obopynoBaHue Y4aCcTKOB
JJIEKTPOCTAHIIHH: TEXHHYECKUE
XapaKTePUCTUKU TeHEPaTOpOB,

TpanchopMaTopoB, BO30OYyIHUTENEH,
KOTJIOarperaToB (PeKMMHbBIC KapThl
KOTJIOB), JIea’paTopoB,
MUTATENbHBIX HAaCOCOB,
TypOOTreHepaTopoB (mmarpamMMBl
PEKUMOB TYPOOTE€HEPATOPOB) H T.II.
2.8. 'naBHas cxema DICKTPUUCCKUX
COCIMHEHHUH  pachpeleUTebHbIX,
YCTPOWCTB HampspkeHHeM Bblme 1
KB a5eKTpoCTaHINH.

2.9. ' maBHBIE TETUIOBEIE CXEMBI.

2.10. CoOcTBeHHBIE HY Kb
DIIEKTPOCTAHIIHH: cxema
COOCTBEHHBIX HY X[
JIIEKTPOCTAHIINH; BEJIOMOCTD
SJIEKTPONPHEMHUKOB COOCTBEHHBIX
HYXIT ; rapaMeTpsl

TpaHCc(HOPMATOPOB  COOCTBEHHBIX
HYXII.
2.11. Cucrema pacnpenencHust

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

napaMeTpsl  AIEKTPOOOOPYIOBAHUS
(aKKyMyJISITOpBI, BBIIPSIMUTEIbHBIC
YCTpOICTBa, 3apsiAHO-TIOA3APSTHBIN
arperatr W T.I.), KOMMYTaIMOHHBIX
anmnapaToB U IPOBOJHHUKOB.

2.12. PacueTHble 3HAYEHHUS TOKOB
omHo(azHoro  ®W  TpexdasHoro
KOPOTKOT'O 3aMbIKaHUS Ha
pacnpeenuTeNbHbIX — yCTpoHcTBax
3JIEKTPOCTAHIINU c y4eroM
pa3BUTHS CETEH M TCHEPUPYIOIINX
HCTOYHMKOB Ha cpok 1o 10 ner.
2.13. Peneitnas 3ammra: THUIIBI
YCTPONCTB  pelelHON  3alluTHI,
UCIIOJIb3yEeMble Ha 3JIEKTPOCTAHIUH,
ayieMeHTHast 0asa, YCTaBKH, CXema
peneHOl  3alUThl  OJHOTO U3
npucoequHeHuit (10 3aJaHUIo
PYKOBOJMTEIS).

2.14. TInaHbl y4acTKOB




ANMEKTPOCTAaHIMK (10  3aJaHUI0
MperoaaBaTes).

2.15.  OcsemeHdue  TEPPUTOPUA
3JIEKTPOCTAHIUH: pabouee u
aBapuiiHOE OCBCIICHHE YYacCTKOB
JMEKTPOCTAHIINY, THIIBI
CBCTWIILHUKOB M JIaMI,  HX
KOJIMYECTBO U MOIIHOCTB, CXEMBI
OCBETHUTEIHHON cerw, MapKH
OCBETUTENBHBIX IIMTOB U  HX
ANEKTPUIESCKUE CXEMBI.

2.16. DNEeKTPOU3MEPUTEITHHBIC
npubopsl W mpuOOpBl  yueTa
JNEKTPOCTAHIINY, MecTa nx
YCTAHOBKH.

2.17. MonHue3anmra TePPUTOPUH
ANIEKTPOCTAHIIUK: KOHCTPYKTHBHOE
WCTIOJIHEHHE, 30Ha 3aIUTHL.

2.18. 3a3emiieHue: KOHCTPYKTHBHOE

UCIIOJIHEHHE, XapaKTepUCTUKA
rpyHTa, mwiaH 2.19. JkoHOMHYEeCKHe
MOKa3aTeNn ANIEKTPOCTAHIINH:
CTPYKTYpa EKTPOYyYaACTKA
AJIEKTPOCTAHIIHH, LITaTHOE
pacnmcanue, rpadEK PEMOHTOB
3EKTPOOOOPYIOBAHNUS,
KaJIbKYJISLIAH.

2.20. Meponpusitus 1O OXpaHe
TpyJa W TeXHHKE O€30MacHOCTH:

OIIaCHBbIC u BPCIHBIC
HPOH3BO/ICTBEHHbIC (bakropsl,
CPEeACTBA  3alUTHl  IEPCOHAA,
KaTeropuu MOMEIICHUH 1o
3NIEKTPOOE30MaCHOCTH, MOXKAPHOU U
B3PBIBOOMACHOCTH.

3. Copnepxanue HPAKTUKH
CTYACHTOB, HarpaBJICHHBIX B

TOPOJICKHE 3IEKTPHICCKHE CETH
3.1. Uzyyenue UCTOPUH TOPOACKHX

DJICKTPUYCCKUX CCTBfI,
MEPCIICKTUBBI  PAa3BUTHUA TIOopoJa U
3J'I€KTpOXO3$IfICTB3.

3.2. M3yueHne mimaHa TOPOJCKOTO
MHKpOpaliOHa, BHAOB OKWIBIX U

0OIIECTBEHHBIX 3/1aHUH,
KJIMMAaTHIECKUX YCIOBHIA
MECTHOCTH. Cobupaercs

HH(POPMAIHS IO 3TAKHOCTH KUJIBIX
3laHUM,  KOJIMYECTBY  KBapTHp,
oOmei IUIOIAIH, HaJIMYHIO
ANIEKTPUYECKUX TUTUT, KOJUYECTBY
TUQPTOB;, HATHYUIO OOIIECTBEHHBIX
3naHui  (TIpeAnpUsATHS TOPTOBIIH,

YUPEKICHUS 3[paBOOXPAHEHNS,
o011eo0pa3oBaTeIbHbIC IIKOJIBI,
TPEANPUITUSL OBITOBOTO
o0CTy)KHBaHHUS, YUPSIKICHUS

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




cxeMax 3JIEKTPOCHAOKEHHS
HanpspkeHueM 10 1 kB u cBpime 1
kB. U3ydyeHne TmpoekTHOH U
UCTIOJIHUTEIBHON  JTOKYMEHTAaIUH.
AHanu3 cxeM 3JeKTpOCHa0KEeHusI.

N3yuaroTcst cXembl LEHTpalbHBIX

pachpeeuTeTbHBIX MTyHKTOB
(LIPTD), TpaHCHOPMATOPHBIX
OJICTAHIIUH,

BBOJJHO-PACTIPENCITUTENBHBIX
ycrpoiicte (BPY), kBapTajbHBIX U
JIOMOBBIX pacipeenuTensHbIX
ceTeil.

3.4. Coop nHpOpMAIIUK U U3YyUCHHE
MIPUHIIUIIOB JercTBUS u
KOHCTPYKLUI
JNEKTPOOOOPYIOBAaHHS:  CHIIOBBIX
TpaHCPOPMATOPOB, BBIKIIOYATEIICH,

pa3beAMHUTENEH,

TpaHcHOpMaTOPOB TOKa u
HATPSOKCHHUS, OrpaHUYHUTEeNCH
MepeHanpsLKeHus, PEaKTopoB,

aBTOMATHYECKUX  BBIKJIIOUATENEH,
MpeJ0XpaHnuTelNei, pyOMIbHUKOB H
np. ammapatoB g0 1 kB;
npoBoaHUkoB PV, sueex KPY u
KCO; BPY, ITKHBIX u
KBapTUPHBIX MUTKOB; PY no 1 kB u
Beime 1 kB TII. Hcrounukamwu
uH(opMaIK SBISAIOTCS IAcIopTa
obopynoBaHus " MIPOTOKOITBI
HaJaJK{ U UCTILITAaHUH.

3.5. H3yueHne KOHCTPYKTHBHOTO
WCIIOJTHEHUSI  pacIpeleNuTeIbHON

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

3.6. COop maHHBIX 00 HMCTOYHHKAX
MTUTaHUS.

3.7. Nzyuenue cxeM u
000pyoBaHMs 1eNeil BTOPUYHOM
KOMMY Tall{H: yIpaBIeHHS,

W3MEpPEHMs], PpeJerHON  3aluThl,
aBTOMAaTHKH, curHaimuzauuu. COop

HHPOPMAIHH 0 rmapameTrpax
cpabaTbIBaHUSA YCTPOMCTB
peneHON 3aluThl U aBTOMATHKH.
Nzyuenue HUCTOYHHMKOB
OTIEpPaTUBHOTO TOKa.

PaccmarpuBaetcs peneitHas 3aimuTa
W aBTOMAaTHKa, PACIOJIOKEHHAs Ha
IIPTL

3.8. Wzyuenue YJIUYHOTO
OCBEILCHUS B npenenax
MuKpopaiiona. C6op wuHpOpMaru
0 CXeMax M KOHCTPYKTHBHOM
UCIIOJIHEHHN  CETH  OCBEIICHHS,
MCTOYHHKAX CBETA, CBETHIBHUKAX U
OCBETUTENBHBIX OIOpaX, crocobdax
00CIy )KUBaHUS CBETWJILHUKOB,
HOpMax OCBEILEHHOCTH;
KaTEerOpusX YIIUI




U JOPOT, HETIPOE3KUX JaCTEH.

3.9. HzyueHue  3amMTHOTO |
pabouero 3azemuenus L[PIT, TII,
JKHJIBIX M OOIIECTBEHHBIX 3[JaHHN Ha
TEppUTOpUN  MHUKpopaiioHa. CO6op

HHpOpMAIIH 0 TpyHTE,
3a3eMILIONINX KOHTYpax, 3allUTe OT
MepeHanpsHKeHnH.

3.10. Uzyyenue
aJIMHHUCTPATHBHO-OPTaHN3alHOHHOM
CTPYKTYPBI TOPOJICKUX
JNEKTPUUYECKUX CeTel, OpraHn3anuu
IKCILTyaTaluu u peMOHTa

3JIeKTPOOOOPYIOBaHHS, MPOBEICHUS
HAJIaJOYHBIX  pabOT, TEXHOJIOTUH
MPOBEICHUS ~ PEMOHTHBIX  paboT,
peBU3Ul, OCMOTPOB, HCIIBITAHUMH;

OpTaHU3aINI OTIEPaTHBHOTO
00CTyKUBaHHMSL.

3.11. U3ydeHwe SKOHOMHUECKHX
MoKa3zaTesen TOPOJICKUX

JNIEKTPUUYECKUX CeTed B IeJIOM WIIH
yyacTKa ceTed W  MOJCTaHIuH
(KaJTbKY TS IHS ce0eCTOUMOCTH,
LITaTHOE paclUCaHue, IUIaH-rpaduK
[P (TO wu P), TpymoeMKocTsh
MPOBENEHUS PEMOHTHBIX paboT, mpu

HEOOXO0JUMOCTH - cMeTa
KanuTaJbHBIX  3aTpaT ®  JAp.).
PaccmarpuBaetcs METOIMKA

OINIpeAeNeHNss CTOMMOCTH YCIYyT IO
nepenade EKTPOIHEPTHH.

3.12. UsyyeHue oOpraHu3zald
TEXHHUYECKUX CPEACTB ydera U
KOHTPOJISL PacxXofa 3JNeKTPOIHEPTHH,
MEpONPUATUI o
SHEProcOepeKeHHIO.
PaccmarpuBaloTcst TOYKH yCTaHOBKH
CUCTYMKOB, WX  THIBL,  KJIACCHI
TOYHOCTH, BHUIBl Y4eTa, CIIOCOOBI
HNOAKIIOUCHUs  (TIpsAMOif,  depe3
U3MEpUTENbHBIE  TpaHC(HOPMATOPEI),
OpraHm3allis  CHATHA  MOKa3aHWi
KBapTHPHBIX U JOMOBBIX CUETYHMKOB.

Wzyuatotes MEpOTIPHUATUS 1o
CHIDKEHHMIO IIOTEPh DIIEKTPOIHEPTHH
u 3HEprocOepekeHUI0 B

OCBCTHUTCIIbHBIX YCTaHOBKaXx.

3.13. UzyyeHue oOXxpaHbl TpyJAa,
TEXHUKH 0e30MacHOCTH,
MPOTUBOIOXKAPHOH OE30IIaCHOCTH Ha
oobekre. COop wuHpopmaimu 00

OIacHBIX u BpPEIHBIX
MIPOU3BOJACTBEHHBIX (akropax,
3aUTHBIX ~ CPEJCTBaxX, CIoco0ax
JIMKBUIAITAN aBapmii, cUCTeMax

MOXKApOTYIIEHUS U JIp.

7 OueHOYHBIC CpeACTBA [Jisi NPOBeJCHUS] NPOMEKYTOYHOH AaTTrecTallid 0
ITpencraBiensl B npuiioxxeHuu 1.



8 YuedHO-MeTOAN4YecKOe M MHPOpMaIHOHHOe obecnieueHue npakTuku/HUP
a) OcHoBHas JIMTepaTrypa:
1. TlonysuoBuu, H. K. Monraxk, Hamagka, 53KCIUTyaTalluss U PEMOHT CHUCTEM

aneKkTpocHaOx)eHus npombinuieHHbIX npeanpustuii / H. K. I[MonysHoBua. — 8-¢ u3n., crep. —
Cankr-Ilerepbypr : Jlawb, 2023. — 396 c¢. — ISBN 978-5-507-46350-3. — Tekcr :
AJICKTPOHHBIN // Jlanb : AIEKTPOHHO-OMOIMOTEYHAS cucTema. — URL:

https://e.lanbook.com/book/306821 (mara obparienus: 19.03.2025). — Pexum gocrtyma: amis
aBTOPU3. MOJIb30BATENCH.

2. Ilnamanckuii, JI. A. DnekTpoobopynoBaHHe MOACTAHIMA M OCBETUTEIBHBIE CETH
MPEANPUITHI, OpraHU3aIui U yUpexkaeHul : yueoHoe nmocodue / JI. A. ITnamanckuii. — Mockga :
MUCHUC, 2019. — 180 c. — ISBN 978-907067-42-2. — Tekct : amektponHbiit // Jlanp :
JJIeKTpoHHO-OMOmmoTeunas cuctema. — URL: https://e.lanbook.com/book/116922 (mata
obpamenus: 19.03.2025). — Pesxxum noctyna: Jisi aBTOPH3. MOJIb30BaTEICH.

3. beictpunkwmii, 1. O. TemorexHuka W JHEPrOCHIOBOE  00OPY/IOBaHHE
NPOMBIIIICHHBIX TPEANPUATHIA | yueOHUK 11 By30B / I'. @. beicTpunkuii. — 5-e u3f., ucnp. u
norn. — Mocksa : MsparenbctBo [Opaiit, 2024. — 305c. — (Bricmee obOpazoBanue). —
ISBN 978-5-534-20803-0. — Tekcr : anekrponnsid // OOpazoBarenbHas miardopma FOpaiit
[caiiT]. — URL.: https://urait.ru/bcode/558803 (mara obOpamenus: 19.03.2025).

0) lono/iHUTeILHAS JINTEPATypa:

1. Muponosa, A. H. DnekTpooOopyI0BaHNE u 3JIEKTPOCHA0XKEHNE
AJIEKTPOTEXHOJIIOTUIECKUX YCTAHOBOK : yueOHoe mocobue / A.H. Muponosa, 10.M. MupoHoB. —
2-e 3., nepepad. u gon. — Mocksa : UHOPA-M, 2023. — 470 c. — (Bricmiee oOpa3oBanue). —
DOI 10.12737/949144. - ISBN 978-5-16-018519-4. - Tekct : snektponHbii. - URL:
https://znanium.com/catalog/product/1996313  (mata ooOpamenus: 19.03.2025). — Pexum
JIOCTYTIA: TIO TIO/MTUCKE.

2. Spom, B. A. Diiektpudeckue cucteMsbl U ceT. KypcoBoe mpoeKTHpOBaHHE : yueOHOE
nocobue ans By3oB / B. A. fpom, A. B. Edanos, C. C. fActpeboB. — 2-¢ u3m., crep. —
Cankr-IlerepOypr : Jlawp, 2024. — 172 c¢. — ISBN 978-5-507-50354-4. — TekcT :
AJIEKTPOHHBIH // Jlann : AIEKTPOHHO-OMOIMOTEUHAS cucTema. — URL:
https://e.lanbook.com/book/419804 (nara oOpamienus: 19.03.2025). — Pexum nocrtyma: amis
aBTOPH3. IIOJI30BATEIICH.

3. Inamanckuit, JI. A. DnexTpocHabxeHre TOPHOT0 MPOU3BOJICTBA : yueOHOe mocodue /
JI. A. ITmamanckuii. — Mocksa : MUCHUC, 2017. — 118 c. — ISBN 978-5- 906846-48-8. — Texkcr :
AIIEKTPOHHBIN /- Jlanb : 3JIEKTPOHHO-OMOIMOTEeYHAS cucTema. — URL:
https://e.lanbook.com/book/108121 (mata oOpamenus: 19.03.2025). — Pexwum mpoctyna: st
aBTOPU3. MOJIL30BATEICH.

4. lllep6akos, E. ®@. DnexTpocHabXEeHHUE U IIEKTPOMOTPEOIECHUE B CETLCKOM XO03MCTBE
: yueOHnoe nocodbue / E. @. llepbakos, /1. C. Anekcannpos, A. JI. Jly6os. — 2-e uza., crep. —
Cankr-ITerepOypr : Jlanb, 2020. — 392 c. — ISBN 978-5-8114-3114-4. — TekcT : JIEKTPOHHBIH //
Jlanb : 3nekTpoHHO-OMOMMOTeuHas cucrema. — URL: https://e.lanbook.com/book/130498 (nata
obpamienns: 19.03.2025). — Pexxum gocTyrma: ajis aBTOPHU3. TOJIb30BaTENEH.

5. Kopo6os, I'. B. DnekrpocHadxkenue. KypcoBoe npoektupoBanue : yaueOHoe mocooue /
I'. B. Kopo6og, B. B. Kaprasues, H. A. UepemucunoBa. — 3-¢ u3j., uctp. — Cankr-IleTepOypr :
Jlanp, 2022. — 192 c. — ISBN 978-5-8114-1164-1. — TekcT : aneKTpoHHbIH // JlaHb :
NIEKTPOHHO-OMOMoTeynas cucrema. — URL: https://e.lanbook.com/book/211499  (mara
oOpamtenus: 19.03.2025). — Pexxum noctyna: Juis aBTOpU3. MOJIb30BaTEICH.



https://e.lanbook.com/book/306821
https://e.lanbook.com/book/116922
https://urait.ru/bcode/558803
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. Xopoawsckuii, B. . TexHUKO-dIKOHOMHUYECKHE pacC4eThl pacIpeaeIuTeIbHbIX
ANIEKTPUUYECKHX ceTel : yueOHoe nocodue / B.SI. Xoponbckuii, M.A. Tapanos, /1.B. IletpoB. —
MockBa : ®OPYM : MHO®PA-M, 2022. — 96 c¢. — (Bwicmiee obOpazoBanue). - ISBN
978-5-00091-653-7. - Tekcr : AIIEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/1839652  (mata o6pamienus: 19.03.2025). — Pexum
JIOCTYTIA: TIO TIOJITHCKE.

7. Cubukun, 0. JI. DnekrpocHabXeHHE TPEANPUIATHIA JOOBIYH U TTepepadOTKH HEDTH U
raza : yueOnuk / }0./]. Cubukun. — Mocksa : ®OPYM : UHOPA-M, 2023. — 352 c¢. —
(Beicmiee o6pazoBanue: bakanaBpuar). - ISBN 978-5-00091-715-2. - TekcT : 2JI€KTPOHHBIN. -
URL: https://znanium.com/catalog/product/1893802 (mara oOpamienus: 19.03.2025). — Pexum
JIOCTYTIA: TIO TIOJIITHCKE.

8. Kuesnos, A. B. OCHOBHI pallMOHAIBLHOTO MOTPEOJICHUS IIEKTPOIHEPTUH | yUeOHOE
nocobue / A. B. KneBios. — 2-e¢ uzj., ucnp. u gom. — Mocksa : Bonorna : Undpa-Unxkenepus,
2020. — 232 c¢. — ISBN 978-5-9729-0406-8. — Tekct : onektponnsii. — URL:
https://znanium.com/catalog/product/1168510 (mara o6pamenns: 19.03.2025). — Pexum
JOCTYTIA: TIO TIOJITHCKE.

9. beicrpunkuii, I'. . DnektpocHadxkenue. CUIIOBbIE TPaHCPOPMATOPHI : yUeOHOE
nocobue st By30oB / I'. @. beicrpunkuii, b. . Kynpun. — 2-e usn., ucnp. u gomn. — Mocksa :
N3narenbcTBO FOpaiir, 2025. — 199 c. — (Beiciee obOpaszoBaHue). —
ISBN 978-5-534-20496-4. — Texct : anexTpoHHbI // Obpa3oBarenbHas miatdopma FOpaiit
[caiiT]. — URL.: https://urait.ru/bcode/558263 (mara obpamenus: 19.03.2025).

10. SnyxoBuu, I'. M. DnektpocHabxeHue ceiabckoro xossiictsa: Ilpaktuxkym / I'. W.
SuykoBuu, 1. B. IlporocoBuiikuii, A. U. 3enenpkeBud. — Mocksa : HUI[ MTHOPA-M, Hos.
3nanme, 2015. — 516 c. (Beiciiee oOpazoBanue: bakamaBpuat). — ISBN 978-5-16-010297-9. —
Tekcr : anextponnsnid. — URL: https://znanium.com/catalog/product/483152 (nata oOpamieHus:
19.03.2025). — PeskxuM gocTyma: mo moamuckKe.

11. Omonesa, I'. H. DnexkTpocHabxeHNE MPOMBILIUICHHBIX MPEANPUSATHI U TOPOAOB :
yuebHoe nocodue / I'H. OnoneBa. — Mocksa : ®OPYM : UHOPA-M, 2022. — 416 c. —
(Boiciiee obpazoBanue: bakanaspuart). - ISBN 978-5-8199-0769-6. - Tekct : 31eKTpOHHBIH. -
URL: https://znanium.ru/catalog/product/1839660 (mara oOpamienus: 19.03.2025). — Pexum
JIOCTYTIA: TIO TOJITHCKE.

12. AnuapoBa, T. B. DiekrpocHaOXeHHE | JJIEKTPOOOOPYIOBAaHHWE 3IaHUA W

coopyxkeHuil : yueOHuk / T.B. AnuapoBa, M.A. Pamesckas, E.Jl. CreGynoBa. — 2-¢ u3f.,
nepepad. u gon. — Mocksa : DOPYM : UHOPA-M, 2024. — 415 c. — (Bricuiee oOpa3zoBaHue:
bakanaspuar). - ISBN 978-5-00091-500-4. - Tekcr : oanekrpoHHsld. - URL:

https://znanium.ru/catalog/product/2078400 (mata oopamienus: 19.03.2025). — Pexxum goctyna:
10 TIOJIITHCKE.

13. T'epacumoB, A. WM. DiekrpocHaOXeHHE TOPHBIX NpeAnpusTHid. [IpoeKkTHBIE
IPEUIOKEHUsT Uil KypCOBOTO M JTUIUIOMHOTO HPOEKTHpOBaHUs : yued. mocobue / A. U.
I'epacumos, C. B. Ky3pmuH, O. A. KoBanésa. — Kpacnosipck : Cub. denep. ya-1, 2017. — 264 c. —
ISBN 978-5-7638-3572-4. — Teker : AJIEKTPOHHBIN. — URL:
https://znanium.com/catalog/product/1032127 (mara o6pamenus: 19.03.2025). — Pexum
JIOCTYTIA: TIO TOJITHCKE.



https://znanium.com/catalog/product/1839652
https://znanium.com/catalog/product/1893802
https://znanium.com/catalog/product/1168510
https://urait.ru/bcode/558263
https://znanium.com/catalog/product/483152
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https://znanium.com/catalog/product/1032127

B) MeToauvecKkue yKazaHus:
1. Meroauueckue yka3aHusi IPUBEIEHBI B IPHIIOKEHUH 2.

r) [Iporpammuoe o6ecnneuenue u UHTEepHET-pecypehbI:
IIporpammuoe obecnevyenune

Haumenosanue 110

Ne norosopa Cpoxk nelicTBUS TMLIEH3UH

MS Office 2007
Professional

Ne 135 ot 17.09.2007 0eccpouHo

CBOOOJIHO PAaCIpPOCTPaHIEMOe

7Zip o 6eccpodHo
FAR Manager CBO6OI[H0 pa(ll_II'IBOCTpaHSIeMoe 6CCCpOT-IHO
MS Office 2003 Ne 135 ot 17.09.2007 GeccpoUHO

Professional

HpO(l)eCCI/IOHaJIbeIe 0a3bl JAaHHBIX U HH(])OpMalII/IOHHbIe CIIPpaBOYHbLIC CHCTEMbI

Hazspanue Kypca CchplIKa

DjekTpoHHas 0a3a mepruoIuUecKuX u3nanuii East View
Information Services, OOO «1IBUC»

URL.: https://dlib.eastview.com/

Hannonansnas nadopmanmonHo-ananutuyeckas cucrema |URL:
— Poccuiickuii nanexc Hayunoro rurupoanust (PMUHL])  |https://elibrary.ru/project risc.asp

OnexTpoHHbIe pecypcbl oudmuoTexku MI'TY um. I'.1. https://host.megaprolib.net/MPO109/Web
Hocosa

denepanbHOE roCy1apCTBEHHOE OI0JKETHOE YUPEXkKIEHUE

«DenepanbHBI HHCTUTYT MMPOMBIIUICHHON URL.: http://www1.fips.ru/
COOCTBEHHOCTI

9 Marepua/jibHO-TeXHHYecKoe obecnieuenne npakruku/HUP

MarepuansHo-TexHuueckoe obecreuenue AO «['opanekrpocerb I. Marmuroropcka
MO3BOJISIET B MOJHOM 00BEME Peanu30BaTh LI U 3a/1a4i y4EOHOH - MpaKTHKA MO MOJYYEHHUIO
HNEPBUYHBIX MPO(ECCHOHATBHBIX YMEHUH M HABBIKOB, B TOM 4YHCJE NEPBUYHBIX YMEHUH U
HaBBIKOB HAYYHO-HCCIICIOBATEIILCKON JIEATETHOCTH W CPOPMUPOBATH COOTBETCTBYIOIIUE

KOMIICTCHIINH.

Ayautopun A caMOCTOSTENbHONW paboThl (KOMIBbIOTEPHBIE KJIACChl; YUTAIbHBIE 3aJIb
O6MOIMOTEKM) OCHAIEHBI NMEePCOHATBHBIMU KoMITbloTepamMu ¢ makerom MS Office, BrixogoM B
WuTepHeT W € JOCTyOM B DJJIEKTPOHHYIO HH(GOPMAIMOHHO-00pa30BaTENbHYIO Cpedy

YHUBEPCUTETA.

MarepuanbHO-TeXHUYECKOE o0ecrieueHne yueOHOM MPaKTUKH MO TIOTYYEHHUIO TEPBUYHBIX
npoeCCHOHATIBHBIX YMEHHH M HaBBIKOB, B TOM 4HCJE€ NEPBUYHBIX YMEHMA M HaBBIKOB
HAY4YHO-HMCCIIEJOBATENIbCKOM IeTEIbHOCTH BKJIIOYAET:

Tun u Ha3panue AyJAUTOPUHA

OcHaleHue ayuTopun

Ayautopuu Ui CaMOCTOSITENIbHON
paboThI: KOMITBIOTEPHBIE KIIACCHI;
quTalbHBIE 3aJb6I OMOIHOTEKN

[Tepconanbubie KOMITBIOTEPHI ¢ TakeTtom MS Office,
BBIXOJIOM B MIHTEpHET U € JOCTYIIOM B 3JIEKTPOHHYIO
nH(OpPMaIMOHHO-00Pa30BaATENHHYIO CPETy YHHBEPCUTETA
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NMPUJIOKEHME 1
(o0s3aTeNBHOR)

OuneHo4HbIE CpeACcTBA /sl NPOBeJeHNs TPOMEKYTOYHON aTTeCTANMHU MO Y4eOHOI -
03HAKOMMUTEIbLHON NPaAKTHKE

[TpomexyTouHasi arrecTalus N0 y4eOHOH - O3HAKOMMTEIbHOW MPAKTUKE UMEET LIEJIbIO
OIPENIENIUTh CTENEHb JTOCTH)KEHUS 3aIUIAHUPOBAHHBIX PE3yJIbTaTOB O0YUYEHMs U MPOBOJUTHCS B
dbopMe 3a4eTa ¢ OICHKOM.

3ayeT ¢ OLEHKOW BBICTABJIAETCS OOydYaroLIeMycCsl 3a IOATOTOBKY M 3allUTy OTYETa I10
IIPAKTHKE.

[ToaroroBka oTyera BBINOJIHACTCS O0YYarOIMMCS CaMOCTOSTENIBHO MO PYKOBOJCTBOM
npenonasarens. [lpu Hanmucanun oTueTa 00y4aromuUiics JODKEH MOKa3aTh CBOE yMEHUE paboTaTh
C HOPMAaTUBHBIM MAaTEpHAJIOM M JIMTEPAaTYypHbIMH MCTOYHHKAMM, a TaKXKE BO3MOKHOCTh
CHCTEMaTH3MPOBATh M aHATM3UPOBATh (PaKTUUIECKUI MaTepHall U CAMOCTOSTEIIbHO TBOPUECKH €ro
OCMBICJIUBATh.

CopnepxaHue oOTYeTa ONPENENSAEeTCSs  MHAMBUIYaJbHBIM  3a/laHuEM, BbLIAHHBIM
pPYKOBOJUTENEM IPAaKTUKU. B npoliecce HanucaHust oTyeTa 00yyaromuiics T0HKeH pa3o0paThes B
TEOPETUYECKUX BOIIPOCAX U30paHHON TEMBbI, CAMOCTOSATENBHO TPOAHAIU3UPOBATh IPAKTUUECKUN
martepHal, pa3o0pars 1 000CHOBATh MPAKTHUECKUE MTPETIOKEHUS.

Ha npotsokenun Bcero neproia NpoxXoxACHUs MPAKTUKU O0yUaIOLUICs JTOJIKEH BECTU
JTHEBHHUK I10 MTPAKTHUKE, KOTOPBIM OYJeT ABIATbCA NPUIOKEHUEM K OTUETY.

TpeboBaHMsT K CTPYKType M COACP)KAHUIO OTYETa MO IPOM3BOJCTBEHHOW IPAKTHKE
OIpeeNIEHbl METOOUYECKUMHU peKoMeHnauusMu: IIporpamma IpoOW3BOJICTBEHHOM NPAKTHKU:
METOJMYECKHE YyKa3zaHus s cTyneHToB HampasiieHus 140400.62 «OnekTposHepreTuka u
AIIEKTPOTEXHUKAY, MPOpuiIb «DIeKTpocHab) eHne» Bcex Gpopm oOyuenus / A. B. Managees, A.
B. Koukuna, E. A. ITanosa, I'. I1. Kopuunos. — Marautoropck: M3n-Bo MaruuToropck. roc. TexH.
yHa-Ta uM. [".1. HocoBa, 2014. — 30 c.

['oToBBII OTYET chaeTcsi Ha NIPOBEPKY NPENoAaBaTeNl0 HE Mo3jaHee 3-X JHeH 10
OKOHYaHus npakTuku. [IpenonaBaresns, MpoBEPUB OTYET, MOXKET BO3BPATUTH €T0 JJIs 10PaOOTKU
BMECTE C IMCHbMEHHBIMU 3ameuaHusiMu. OOyyaromuiicsi JOJKEH YCTPaHUTh IOJy4YeHHbIE
3aMe4aHus U MyOJIUYHO 3alIUTUTh OTYET.

Bug arrecranuu 1mo utoram nNpakTHUKU — 3a4€T C OIIEHKON, KOTOPBIM MMPOBOIUTCS B (hopme
cobece10BaHUS.

IIpumepHOe MHAUBHAYAJTIbHOE 3aJaHHE HA Y4eOHYI0-03HAKOMHUTEIbHYIO NPAKTHKY:

Leab npoxoxkaeHust NPAKTUKU:

— M3Y4YEHHE BOIPOCOB IPOM3BOJCTBA, MEPEJaud U PACHPEAEICHUs 3JIEKTPOIHEPIHH,
O3HAKOMJICHHE C OCHOBHBIM OOOpYZOBaHHEM IMpPEINpUATHS M C OpraHuzanuei paboOThI
KOJUIEKTUBA NPENNpUITHS, a TakXKe C SKOHOMHUYECKHMMH MOKa3aTelsIMH MPEeInpHUsITHs U
MEPONPHUATHSIM MO SHEPTOCOEPEKEHHUIO.

3agauu NpaKkTHKHU:

— IEpBHYHOE 3HAKOMCTBO C OPTaHU3ALIMOHHON CTPYKTYpOH NPEANPUATHUS;

— H3Y4YEHHE B3aUMOCBA3U TEXHOJIOTMYECKOIO IIPOLIECCa;

— U3yYEHHE PEKUMOB pabOThI MPUEMHHUKOB 3JIEKTPUUECKON SHEPIHH;

— 3HaKOMCTBO C OpraHu3alnueil peMOHTHBIX paboT;

— U3y4YeHHE MEpONpUSITHUH IO OXpaHe TpyJa M TEXHUKE O€30MacHOCTH, OXpaHe
OKPYXKaroIle Cpebl;

—  M3Y4YCHHE TEXHHKO-?)KOHOMHMYECKHX TOKa3aTenel 00beKTa.

Bonpocskl, moasiexkaniue u3y4eHuro (IpUMepHoOe colepKaHue 0TYeTa):
—  CTPYKTypa, TEXHOJOTUYECCKHUI MPOIIeCC MPENPUITHS, 1IeXa, yJacTKa WU OTICIICHUS;
—  CHCTeMa JJIEKTPOCHAOXKEHUS TaHHOTO O0BEKTA,



—  XapaKTEepHUCTHUKY MMOTPeOUTENICH SIEKTPUIECKOIN SHEPTHH;

—  OCOOEHHOCTH MCIIOJIHEHMS 3JIEKTPOYCTAHOBOK CUCTEMBI 3JIEKTPOCHAOKEHHS C yUETOM
YCJIOBHMM Cpe/ibl IPOU3BOICTBEHHBIX [IOMEILICHUN;

— oOopynoBanue, amnmaparypy, BBIYUCIIUTEIIBHYIO TEXHUKY,
KOHTPOJIbHO-U3MEPUTENbHbIE NPUOOPHI M HMHCTPYMEHTBI, a TakXke MEXaHM3alUl U
aBTOMATHU3ALUIO IIPOU3BOCTBEHHBIX IIPOLIECCOB;

— OpraHumsauus  JKCIUlyaTallud M PEMOHTa  JJIEKTPOYCTAHOBOK  CHUCTEMBI
JIEKTPOCHAOKEHHUS;

— DKOHOMUKA, OPraHU3aLys U yIIPaBIECHUE IPOU3BOICTBOM;

—  MEpOIpUATHUS 0 FKOHOMUHU U 00ECIICUEHHUIO KaueCTBa IEKTPOIHEPIUH;

— co3JaHue U obecrieueHre 6e30MacHbIX U 3JOPOBBIX YCIOBUH TpyJa.

ILnanupyembie pe3yJbTaThl HPAKTHKH:

1. W3ydeHue oxpaHbl Tpy/Aa, TEXHUKH 0€30MaCHOCTH, IPOTUBONOXAPHOH O€30IacCHOCTH
Ha 00BEKTE;

2. U3ydyenue  aqMHUHUCTPAaTHBHO-OPTaHU3AIMOHHOW  CTPYKTYpPBHl  NPEIIPHUSTHSA,
IIPOBEJCHUS HAJaJ04YHbIX pPA0OT, TEXHOJIOTUH TNPOBEACHMUSI PEMOHTHBIX pabOT, PEBU3HH,
OCMOTPOB, UCTIBITAaHHIA; OPraHU3ALUH OTIEPATHBHOTO OOCITYKHBAHUS.

3. O3HaKOMJIEHHE C TEXHOJOTHYECKUM IPOIIECCOM IMPOMBIIUIEHHOTO MPEIIPUSITHS,

4. COoop wHpOpPMAIMM ¥ U3yYCHHE TPUHLUIOB JCHCTBUS M  KOHCTPYKIHA
AIIEKTPOOOOPYIOBAHUS.

5. H3yyeHue opraHu3anMy M TEXHHYECKHX CPEACTB ydeTa M KOHTPOJS pacxoja
AIIEKTPOIHEPT U, MEPOIIPUSATHH 110 SHEPTOCOECPEIKEHUIO.

6. Crpykrypu3zanus Marepuaia Jisi IIOATOTOBKY K HAMCAHHUIO OTYETA.

IMoka3aTenu U KPUTEPUH OLEHMBAHUSI:

— Ha OIICHKY «OTJMYHO» (5 0aioB) — o0ydaromuiics MpeICTaBIsgeT OTYET, B KOTOPOM B
MIOJTHOM 00bEeME PACKPBITO COCPIKAHKE 33JJaHUS; TEKCT U3JIaraeTcs MOCIIeI0BATEIFHO M JIOTHIHO
C MPUMEHEHHEM aKTyaJlbHBIX HOPMATHUBHBIX IOKYMEHTOB; B OTYETE JlaHa BCECTOPOHHSISI OIICHKA
MPAKTUYECKOTO MaTepuaa; HWCIOJIB3YeTCs TBOPYECKHH IMOAXOJ K PEIICHUI0 MPOOJIeMEI;
chOpMyIHUpPOBaHBl SKOHOMHYECKH OOOCHOBAaHHBIE BBIBOABI M  HpemiokeHus. OTuer
COOTBETCTBYET MPEIBABISIEMBIM TPEOOBAHUAM K 0(POPMIICHUIO.

Ha nyOGnuuHoii 3amure o0ydaromuiicss AeMOHCTPUPYET CUCTEMHOCTh U TTyOUHY 3HAHMIA,
MOJTyYEHHBIX TPU MPOXOXKICHUHU MPAKTUKU; CTHIIMCTHYCCKH TPAMOTHO, JIOTUYECKH MPABUIBHO
u3JlaraeT OTBETHI Ha BOIPOCHI; JaeT MCUEPIBIBAIOIIMNE OTBETHI HA JOMOIHUTENBHBIE BOMPOCHI
MIPENo/IaBaTelis; Cloco0eH 0000INTh MaTepHall, c/iejaTh COOCTBEHHBIE BBIBOJIBI, BEIPA3UTh CBOE
MHEHUE, IPUBECTH UIUTFOCTPUPYIOILIUE TIPUMEPHI.

— Ha OIICHKY «X0opomo» (4 6amna) — oOydJaromuics MpeACTaBiIsSeT OTYET, B KOTOPOM
CoJIep’)KaHUe PACKPBITO JOCTATOYHO MOJHO, MaTepUaj M3JIaraeTcs ¢ MPUMEHEHUEM aKTyallbHbIX
HOPMATUBHBIX JIOKYMEHTOB, OCHOBHBIC TIOJIOKEHHUS XOPOIIO TPOaHAM3HPOBAHBI, WMEIOTCS
BBIBOJIBI U DKOHOMHUYECKH OOOCHOBaHHBIC MpeyiokeHus. OT4eT B OCHOBHOM COOTBETCTBYET
MPEIbABISIEMBIM TPEOOBAHUAM K 0POPMIICHHUIO.

Ha my6nuunoit 3ammre o0yJaromuiics 1eMOHCTPUPYET TIOCTATOUYHYIO MOJIHOTY 3HAHUHN B
00BeMe ITPOrpaMMBbI TPAKTUKH, TTPH HATMYHH JIUIITH HECYIIeCTBEHHBIX HETOYHOCTEH B M3JI0KECHUN
COJIEp’)KaHUsI OCHOBHBIX U JIOMOJHUTENBHBIX OTBETOB; BIafieeT HEOOXOIUMOU IJis OTBETa
TEPMHHOJIOTHEH; HEIOCTATOYHO TIOJHO PACKPBIBAET CYIIHOCTH BONPOCA; OTCYTCTBYIOT
WLTIOCTPUPYIOIIHE MIPUMEPHI, 000011at01IIee MHEHHE CTYIEHTa HEJOCTATOYHO YETKO BBIPAXKEHO.

— Ha OIICHKY «yJA0BJIETBOPUTEILHO» (3 Oaia) — 00y4aromuics IpeIcTaBiseT OTYET, B
KOTOPOM COJIEp’KaHUE PACKPBITHI Ca00 M B HEMOJHOM OOBEME, BHIBOJBI MPABHILHBIC, HO
MPEJIOKEHHUS SIBISIIOTCS HEOOOCHOBaHHBIMU. Marepuan u3jaraeTcsi Ha OCHOBE HEIOJIHOTO
nepeyHsi HOPMATHUBHBIX TIOKyMEHTOB. IMeroTcst HapyIieHus B OOPMIICHUN OTUYETA.

Ha myOJIMIHOM 3a1uTe oOyyJaroruiics JIEMOHCTPUPYET HEJI0CTaTOYHO
MOCIIeIOBAaTEIbHBIE 3HAHUS MO BOMPOCAM MPOrPaMMBbI MPAKTUKH, HMCIOJIB3YeT CHEIHATbHYIO



TEPMHUHOJIOTHIO, HO JOMYyCKaeT OMIMOKH B ONpPEIEJICHUH OCHOBHBIX MOHSTHHA, KOTOpHIE
3aTPyAHSIETCS UCIPABUTH CAMOCTOSTENIBHO; IEMOHCTPUPYET CIIOCOOHOCTh CAMOCTOSITEIIHLHO, HO
HE ITy0OKO, aHaTM3UPOBATh MaTepuall, PACKPHIBAET CYIIHOCTh PelIaeMoi MPoOIeMbl TOJIBKO MpU
HaBOJAIIMX BOMPOCAX MPENoIaBaTelsl; OTCYTCTBYIOT HIUTIOCTPUPYIOIINE TPUMEPBI, OTCYTCTBYIOT
BBIBO/IBI.

— Ha OIICHKY «HeY/10BJIeTBOPHUTEIbHO» (2 6aria) — 00yJaromuiics mpencTaBiseT OTIeT,
B KOTOPOM COJIEpXKaHHE PACKPBITHl cab0 M B HEMOJHOM OOBEME, BBIBOJBI M IMPEAJIOKEHUS
SBIISIOTCSI HEOOOCHOBAaHHBIMH. Marepuan wu3JaraeTcss Ha OCHOBE HEIOJIHOTO IepeydHs
HOPMAaTUBHBIX IOKyMEeHTOB. MIMetoTcst HapyiieHus B opopmiieHuu otuera. OTYeT ¢ 3aMedaHusIMu
IpernoJiaBaTessi BO3BpallaeTcs O0ydaromeMycss Ha JOpabOTKy, M YCJIOBHO JOIMYCKaeTcs IO
myOJIMYHON 3aIIUTHI.

Ha nyGnuynoii 3ammre 00ydaronmiics IeMOHCTPUPYET pparMeHTapHbIe 3HAHUS B paMKaX
pOrpaMMbl MPAKTUKU; HE BiaJeeT MUHUMAJIbHO HEOOXOIUMOM TEPMHHOJIOTHEH; MOIyCKaeT
rpyObie JIOTHYECKHEe OINMOKHM, OTBEYas Ha BONPOCH IPENoJaBaTelisi, KOTOPHIE HE MOXKET
UCIIPABUTh CAMOCTOSTENIBHO.

— Ha OLIEHKY «HeY/I0BJIeTBOPUTEIbHO» (1 0amt) — o0yyaronuiics mpeACTaBiIsieT OTYET, B
KOTOPOM OY€Hb CJIa00 PacCMOTPEHBI MPAKTUYECKHE BOMPOCHI 3aJaHUSI, TPUMEHSIIOTCS CTapbie
HOPMATUBHBIE JOKYMEHTBI M OTYETHOCTh. OTYET BBHINOJHEH C HAPYLICHUSMH OCHOBHBIX
TpeboBanuii k odopmieHuo. OT4eT C 3aMeUaHUSIMU [pPENoJaBaTeNsi BO3BpallaeTcs
oOyuaromemMycs Ha 0pabOTKy, ¥ HE JOMYCKAeTCsI 10 My OIMYHOMN 3aIUTHI.



MNPUJIOKEHHUE 2
(o0s3aTenBbHOR)

Metoauyeckue yKazaHusi AJdsl TNPOXOXKIEHHS Y4eOHOH - O3HAKOMUTEIbHOM
NPaKTHKHU

1. 3apauyu yuyeOHOIl - 03HAKOMUTEIbHON NPAKTUKHA

VYuebHass — O3HAKOMMTENbHAas IpaKTHKa CTYACHTOB SBIISIETCS BaXKHEMIIEH 4YacThbro
MOJATOTOBKH BBICOKOKBATH(HUIMPOBAHHBIX CIICIHATIMCTOB M MPOBOAUTCS HA MPOMBIIIJICHHBIX U
JJIEKTPOIHEPIeTUYECKUX MPEANPUATUAX, OCHAIIEHHBIX COBPEMEHHBIM O0OpYJOBaHHEM U
UCTIBITATEIbHBIMH TPUOOPAMH.

OcHoBHas 1eNb y4eOHOH — O3HAKOMHUTEJIBHOW NMPaKTHUKU — MOJArOTOBKA K H3YyYEHUIO
JUCHUIUTMH TPO(ECCHOHATIBHOTO IMKJIa HAa OCHOBAaHHM TIIyOOKOW MPOpabOTKH MaTepuaia Io
UCCIIelyeMOMY OOBEKTy, Ha KOTOPOM CTYIEHTbl IPOXOIAT IMPaKTHKY, a TaKXKe OBJIAJCHUE
IIPOM3BOJICTBEHHBIMU HaBbIKAMH U I1€PEIOBBIMU METOIaMHU TPYAQ.

Baxuelias 3agaya NpakTUKH 3aKI04aeTcst B cOOpe UCXOAHBIX aHHBIX U MaTepUaJIOB,
MOJIYYCHHBIX B pe3yJIbTaTe U3yueHHsi OOBEKTOB, HAa KOTOPBIE OBLIM HAIIPABIICHBI CTYICHTHI.

Ha mnpaktuke B IPOM3BOJACTBEHHBIX YCJIOBUSAX KOHKPETHOIO MPEANPHUATHS WU
YUpeXKIEHUs

CTYACHT U3y4aeT U MoJIydyaeT HH(OPMALIMIO CIETYIOIUE OCHOBHBIE BOIIPOCHI:

—  CTPYKTYpY, TEXHOJIOTMYECKHUH IIPOLECC IPEAIPUATHS, LI€XA, yUaCTKa WM OTACIICHUS;

—  CHUCTEeMY 3JIEKTPOCHA0)KEHUS JaHHOT'O OOBEKTA;

—  XapaKTEePUCTHKY MOTPEOUTENCH dIEKTPUUECKON IHEPTHUH;

—  OCOOCHHOCTH MCIIOJTHEHHS 3JICKTPOYCTAHOBOK CHCTEMBI 3JICKTPOCHAOKEHHS C yUETOM
YCIJIOBUH CpeJibl IPOU3BOJCTBEHHBIX IOMEIIECHU;

— obopyznoBanue, anmnaparypy, BBIUUCIIUTEIbHYIO TEXHUKY,
KOHTPOJIbHO-U3MEPUTEIbHBIE TNPUOOPHl U HMHCTPYMEHTBHI, a TaKXkKe MEXaHU3aluio U
aBTOMATHU3ALMI0 IPOU3BOACTBEHHBIX ITPOLIECCOB;

— OpraHM3alMI0  JKCIUIyaTallUM W PEMOHTa  DJIEKTPOYCTAHOBOK  CHUCTEMBI
AJIEKTPOCHAOKEHNS,

— DKOHOMHUKY, OPTaHU3AIIMIO U yIPaBJIeHUE POU3BOJICTBOM;

—  MEpONpHUSTHS 10 SKOHOMHUH U 00ECTIEUEHNIO KaueCTBa AJIEKTPOIHEPTUH;

— co3JaHue U obecrieueHne 6e30MacHbIX U 3[JOPOBBIX YCIOBUH TpyJa.

2. Opranu3anusi 1 pyKOBOJACTBO y4eOHOIi-03HAKOMMTEIbHOI
NMPAKTUKOH

2.1. Opranu3anuoOHHbIC MEPONPUATHS B YHHUBEPCHUTETE

Cpoku TpOXOXKJIeHUs y4eOHON-03HAKOMHUTEIIbHONW TMPAKTUKU IS COOTBETCTBYIOIICH
(dopmbl 00yueHHs CTY/AEHTOB YKa3aHbl B MPOrpaMMax MPaKTHK, KOMMUU KOTOPHIX B CBOOOIHOM
JIOCTYTIE PacrojIoXKeHbl Ha oOpa3zoBareabHOM noptaie PTBOY BO «MI'TY» - Ims.magtu.ru.

HanpaBieHue CTyZeHTOB Ha MNpakTHKy M paclpelelieHHe HMX 1o 0a3aM NpaKkTHUKU
OCYLIECTBIISIETCS Kapeapoil 31eKTPOCHAa0KEeHNsI IPOMBILIUIEHHBIX IPEANPUATHI U yTBEpKAAeTCS
IPUKa30M peKTOpa yHUBepcuTeTa. B mpukase ykasplBaeTcsa: HHCTUTYT, Kypc, rpynmna, GpaMuius,
UMsl, OTYECTBO CTYAECHTOB, HANpPaBIsiEMbIX Ha KOHKPETHOE MPEANPUATHE; CPOKU MPOXOKICHUS
npakThky; GaMumms, uMs, 0TUECTBO, TOJKHOCTh PYKOBOAMUTENEH TPON3BOACTBEHHON MPAKTUKON
oT BbIcuiero yuyebHoro 3aBeneHus. CoctaBisieTcss rpaduK MPOBENEHUsI SKCKYpCUM, KOTOPBII
yTBEPKAAETCA ¢ aAMMHHUCTpAIMEN OpraHu3aluy, Ha KOTOPOM OpraHu3yeTcs MpaKkTUKa.

[lepen HavamoM NpakTHKU Kadenpold MNPOBOJUTCS OPraHU3AIMOHHOE CcoOpaHue
CTYZICHTOB, Ha KOTOPOM COOOIIaeTCs:

— LeJb U 33Ja41 IPaKTUKU;

—  CPOKH ITPOXOKACHUS IPAKTUKU;

—  MopAa0K oOopMIICHUS HA PAKTHUKY,

— Iporpamma NpakTHUKH;

—  CoJepKaHue UHAUBHUYaJIbHBIX 33JaHUI;



— TpeOoBaHMs K BEJICHUIO THEBHUKA U COCTABIICHUIO OTYETA;

— 1paBa U 00S3aHHOCTH CTYACHTa-IIPAKTHUKAHTa

— MOPSAOK IPOBEIECHUS MPAKTUKU CTYI€HTOB YHUBEPCUTETA;

— MOPSAOK MOJBEIECHUS UTOIOB MPAKTUKH.

Kadenpa snexrpocHabkeHUs TPOMBIIUICHHBIX TIPEIIPHUITHIA OCYIIECTBIISICT
y4e0HO-METOINYEeCKOe PYKOBOJCTBO MPAKTHKOM, 0OecreurBasi BHIIIOJIHEHNE IPOrPaMMBI
MPAKTUKHU U BBICOKOE Ka4ECTBO €€ IMIPOBEICHHUS.

2.2. IoKyMeHTBI, He00XoquMble JJs 0OopMIIEHUsSI HA Y4eOHYI0-03HAKOMHUTEIBLHYIO

NPaKTHKY
[Tpu HampaBieHUH HA TPOU3BOACTBEHHYIO IPAKTHKY CTYICHT JOJKEH UMEThH MPH cede:

—  CTYICHYCCKHI OWIIET;

—  IacmopT;

— HamnpaBJICHUE HA MPAKTHUKY;

— mporpammy IpOM3BOJICTBEHHOH MPAKTHKH,

— JIMYHYIO KQpTOYKY 10 TEXHUKE OE30MaCHOCTH;

—  HMHIUBUIyaJIbHOE 33/IaHUE Ha TIPAKTUKY, BBIIABAEMOE PYKOBOJAMUTEIIEM IPAKTUKU OT
KadeIpsl AIEKTPOCHA0KCHHSI POMBITIICHHBIX TPEATPUATHH,

—  JIHCBHHK TPAKTHUKH.

2.3. Mopsaaok Npoxo:KaeHust Y4eOHOI-03HAKOMUTEIbHON MPAKTHKH

YueOHas-03HAKOMUTEbHAsI TPAKTHKA TPOBOJIUTCS B COOTBETCTBUU C IPOTPAMMOI 10
KaJeHJapHOMY TpaduKy, KOTOPBIN TOJKEH IPEAyCMaTpHBATh:

— odopmiieHHe Ha MPAKTUKY B OTIEJIC TEXHUYECKOTO 00yUYeHHS (OTHeN MOATrOTOBKU
KaJ[pOB, OT/IEJI IOJIrOTOBKH TIEPCOHANA, OTACI KaJPOB) MPEANPUATHS (1IeXa), YIPSIKIACHUS;

— TONy4YeHUs MPOIMycKa Ha mpeanpusTie (Wi BKIAbINIA B CTYACHUYECKUN OHUIIET);

— H3Yy4YCHHUE MPaBUJ TEXHUKU OE30MaCHOCTH;

— BBIIIOJHCHUEC MHAWBUAYAJIbHBIX SaI[aHI/IfI 10 yqe6HOﬁ-O3HaKOMHT€HLHOﬁ IMPAKTHUKE;

— odopmIIeHHE OTYETA,

- O(bOpMJ'ICHI/Ie OKOHYAaHUSA MPAKTUKH B OTACIIC TEXHUYCCKOT'O 06y‘~IeHI/I5[ MpeaANpruATUA
(exa);

— c/;ady 3auera Mo MpaKTHKE.

2.4. IIpaBa 1 00513aHHOCTH CTYJACHTA-NPAKTHKAHTA

CtyneHT 00s13aH TOAYMHATHCS MPOMYCKHOMY pEXHUMY W TpaBWiIaM BHYTPEHHETO
TPYIOBOI'O paclopsKa NPeApUATUs, OPraHU3alKU I YUPEKICHU.

B Teuenue Bcero cpoka npakTUKU CTYJIEHTHI 00s13aHbl BECTH JIHEBHHUK, BKJIOYasi B HETO
UH(OPMaIIKIO, TIOTYYEHHYIO B IIpoliecce MPOXO0XKACHUS MPAKTUKH, a TaKKe B pe3ysbraTe Oecel,
JIEKIHM, SKCKYPCHH U T.[.

Ilepen HayaaIOM MPAKTUKU CTYACHT OJIKEH:

— npuOBITH BOBpeMs Ha o0I1iee OpraHu3aI[iOHHOE COOpaHue, TPOBOJIUMOE
3aBenyromuM kadeapoit D111, oTBeTCTBEHHBIM 3a OpraHU3alMIo MpakTukK Ha Kadenpe D11, a
TaKXe PYKOBOJIUTENISIMU MPaKTHKH OT kadenpsr DIIIT-

— YTOYHHTH MECTO U BpEMS IIPOXOXKIACHUS IPAKTUKH;

— MOJYYUTh MHAUBHUYAIBHOE 3a/1aHUE;

—  MOJYYUTb IO/ POCHUCH IPOrPaMMy ITPAKTHKH;

— TONY4YuTh Ha Kadeape HarnpaBiIeHUE Ha IPAKTHUKY.

IIpuObIB HA MECTO NPAKTHKH HEO0XO0AUMO:

— OTMETUTh HAIPaBICHHE HA MPAKTHUKY B OT/AEIEC TEXHHUYECKOro oO0yuyeHMs Jubo B
OTZelIe KaJIpOB;

—  IOJIYYUTb IIPOILYCK HA NPEIPUATHE U HAIIPABJIICHHUE B LIEX UM OPraHU3aLHUIo;



— o0paTHTbCs K HAa3HAYEHHOMY pPYKOBOJIUTENIO TMPAKTUKH OT NPEANPHUSITHS,
O3HAKOMUTH €r0 C NPOrpaMMOM NPAKTUKU U MHIMBHUAYAJIbHBIM 3aJaHUEM, YTOUHUTH 3aJaHuE
HIPUMEHHUTEIBHO K JaHHOMY MIPEANPUATHIO (LI€XY, OTIEIEHHUIO0, YYaCTKY);

—  BBIICHMUTH IOPSIOK IIOJB30BAaHUS TEXHUYECKOW JOKYMEHTalUEH;

— B Ha3HA4YCHHOE BPEMs NPOWTH MHCTPYKTaX IO Th M NpUCTYyNHUTH K BBIIOJHEHUIO
3a1aHus.

[Tocne odopmieHns Ha MecTe MPOXOXKICHUS MPAKTUKU CTYJIEHT 00s3aH cOOOLUTH 00
3TOM pyKOBOAMTENIO MpakTuku oT kKadenpsr DIIII, a takxke coobmuts PO Ha3HAUECHHOTO HA
HIPEANPUATHA PYKOBOJUTES, €r0 JO0JKHOCTh U KOHTAKTHBINA pabouuii TenedoH.

B nepuoa npoxo:kaeHusi NPAKTHUKH CTYJEHT 00sI3aH:

— TOJHOCTBHIO BBINOJHATH 3a/1aHUS, IPEyCMOTPEHHBIE IPOIPAMMON TPAKTUKU;

— MOAYMHATHCA ACHCTBYIOUIMM Ha IPEANPUATHU [IPAaBUIIaM BHYTPEHHETO PaclopsJIKa;

— U3YYHUThb U CTPOro COOJIOJAaTh MpaBUja OXPaHbI TPYyJAa, TEXHUKH O€30MacHOCTU U
IIPOU3BOJICTBEHHON CaHUTAPHH;

— BECTHM JHEBHUK, B KOTOPBIH €XEAHEBHO BIHMCHIBATh BBIIOJHEHHYIO paloTy,
XapaKTePUCTUKU H3YYEHHBIX YCTPOMCTB, KOHCTPYKLHH, TEXHOJOIMYECKUX IIPOLECCOB,
3aMUChIBaTh OOBSICHEHUS PYKOBOAUTENS IPAKTUKH U T.I1.

— TapaJuieNbHO C BEJICHUEM JHEBHHUKA cOOUpaTh U OPOPMIIATH MATEPU allbl JIJIsl OTUETA;

— TmoceuiaTb KOHCYIbTallMM y pyKoBoauTeds mpakTuku oT Kadenpsr OIIIl u
OTUYUTHIBATHCA 10 XO/1y MPOXO0KJICHUS IPAKTUKHU U BBIIIOJHEHUS! MHIMBUyaJIbHOTO 3a/1aHUS;

— CTaBUTb B U3BECTHOCTb PYKOBOAMTEJEH MPAKTUKU OT NPEANPUATUS YHUBEPCUTETA
000 BceX HapyLICHUSX MOPSAIKA TPOXOKACHUS TPAKTHKHU.

ITepen okoHYaHMEM NPAKTHKHU CTYACHT 00s13aH:

— BO3BpaTUTh MO MPUHAIIECKHOCTH BCE MOJIYUYEHHbIE paHee MaTepuaibl, MPHOOPHI,
JIOKYMEHTAIUIO U T.11.;

— TPeIoCTaBUTH 3a 2-3 JIHA 0 OKOHYAHMS CPOKA MPAKTHUKU PYKOBOJIUTENIO MPAKTUKU
OT HNPEANPUATHS OTUYET U MOIYUYUTh OT HETO XapaKTePUCTUKY U OLIEHKY O IPOJIeIaHHON paboTe;

— 3aBEpPUThb JHEBHUK, OTYET, XapAKTEPUCTUKY, HAIIPABICHUE HA IPAKTUKY MOAMUCAMU
PYKOBOJIUTENS U MTEYaTAMH MPeaNpUiTHs/Iexa.

Ilo oxoHYAHMYU MPAKTUKHN HEOOXOAUMO:

— caarb Ha Kadenpy DIIII otueT no npakTuke, THEBHUK, HANPaBJIECHUE HA TPAKTHKY;

— B JIECATUIHEBHBIN CPOK MOCIIE Havalla CIEAYIOIIEr0 CEMECTPA 3aUTUTh OTYET Mepes
KOMHCCHEW, Ha3HAYaeMOU 3aBeIyOITUM Kadeapoil.

CTyaeHT, He BBINOJHUBLIMK NPOrpaMMmy IMPAKTHKW, CAMOBOJIBHO COKPATHUBLIMN CpPOK
MPAKTUKH, MOTYYUBIIMNA OTPULIATENIbHBIN OT3bIB 0 paboTe, HANpaBIsSeTCs Ha MPAKTUKY TOBTOPHO
B [IEPUO/I CTYACHUYECKUX KAHUKYJI WIH, B OTAENbHBIX CIy4asiX, OTYUCIISIETCS U3 YHUBEPCUTETA.

2.5. IIpaBa u 00S13aHHOCTH PYKOBOIMTEISA MPAKTUKH OT YHHBEPCUTETA

OTBETCTBEHHBIH 32 MPAKTHKY ¥ PYKOBOJUTEINH IPAKTUKH UMEET IPABO:

— YCTaHaBJMBAThH CBS3b C PYKOBOJHUTEISIMH MPAKTUKH OT OPTaHU3AINH, TIPEATPUSITHS,
YUPEKACHUS U COBMECTHO C HUIMHU COCTABJISATh pab0UyI0 MPOTrpaMMy MPOBECHUS MTPAKTUKH;

— paspalaTbIBaTh TEMaTUKY UHIMBUAYAIbHBIX 3a/1aHUM;

— TPUHHMMATh YYacTHE B paclpeesIeHUH CTYICHTOB 110 paboYuM MecTaM M|
nepeMeIeH sl UX 1o BHIaM pador;

—  BBUICHHUTH HAIMYHE MECT 10 0a3aM MPaKTUKH;

— OKa3plBaTh METOAMYECKYI0O TIOMOINb CTyJE€HTaM TIPU  BBINIOJHEHUH HMH
MHIMBHTyaTbHBIX 33JJaHUI 1 cOOpe MaTepralioB K BHITYCKHOW KBAIN(UKAMOHHON padorTe;

—  OILIEHUBATH PE3yJIbTATHI BHIIOIHEHHS CTYI€HTaMH IPOTPaMMBbI TPAKTUKH.

OTBeTCTBEHHBIH 32 MPAKTHKY O Kadeape o0s3aH:



—  OCYUIECTBJIATH KOHTPOJb COOIOZACHHUS CPOKOB MPAKTUKH U €€ COJCPKAHUS;

— 0 opMUTH ITPHUKA3 U COIIACOBATH €0 C CEKTOPOM MPOU3BOJCTBEHHON MPAKTUKH;

— Ha OpraHU3alMOHHBIX COOPAHUAX OCBETUTH CIIEAYIOIINE BOIIPOCHL: LEJIU U 3a]1a4n
NPaKTUKK; COJEPKAHNE POTPaMMBbl IPAKTUKH; PACHIpeieNICHHEe BPEMEHH, KaJleHIapHbIi rpaduk
U paboyne MecTa CTyI€HTOB; Ha3HAYE€HUE THEBHUKA U TOPSIIOK €ro BEJCHUs; IIpaBa 1
00513aHHOCTH CTYAEHTA- IPAKTUKAHTA; MOPSI0K IpoxoxaeHus nucrpykraxa no OT u Th;
HOPSI0K IPOBEIEHHS CJauu OTYETa 110 NMPAKTHKH; JaTa NPUOBITHS Ha IPAKTUKY U MECTO cOOopa;
HOPS/IOK CIIeIOBAHUS K MECTY MPAKTUKU; MOPAOK MOTYUCHUsI HEOOXOIMMOM JOKYMEHTAIIUH U &
nepedeHsb (KOomus MpuKasa, yA0CTOBEPEHHUE, IPOIYCK);

—  OCYUIECTBJIATH B EPUOJI IPAKTUKHU 00IIee METOIMUYECKOE PYKOBOJICTBO;

— IPeNoCTaBUTh CBOIHBIN, yTBEP)KICHHBIHN Ha 3acelaHiM Kadeapbl OTUET B CEKTOP
IIPOU3BOJCTBEHHOM NIPAKTUKA YMY.

PykoBoanTeb NPAKTHKHU 00513aH:

— 710 Hayaja NpakTUKU 03HAKOMUTLCS C €€ IPOrpaMMOoii;

— 0(hOpMHUTH CTYACHTOB Ha MPENNPHUATHU C TPUKA30M 3a OJMH MECSI] g0 Hadaia
IPAKTUKU;

— TMPUHATH y4yacThe B TOA00pE PYKOBOAMTENEH TMPAKTHUKHA OT NPEANPUSATHS U
CTPYKTYPHBIX HOJpa3IelICHHI;

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

— opranuzoBath MHCTpyKTaX no OT u Tb, nmpaBuimam BHYTPEHHEro TPYIOBOIO
pacnopsxa;

—  pacnpenenuThb CTYACHTOB Ha pabo4Ke MeCTa COrTIaCHO MPOrpaMMe MPAKTHKHY;

— YTOYHMUTb WHIUBUJYaJbHBIC 3aJlaHUS U CHUCTEMAaTHYECKHU OKa3blBaTh CTYAEHTaM
METOAMYECKYIO TOMOILb B BHIITOJHEHUU 3a[aHHUS;

— KOHTpPOJIUPOBATh BBHIMOJHEHUE MPEINPUATHAMH O0S3aTENbCTB, BBITEKAOIUX U3
TUIIOBOro gorosopa u IlonoxeHWss O IPOBENEHUM TPAKTUKH CTYIEHTOB YHUBEPCHUTETA,
CBOEBPEMEHHO MH(POPMUPOBATH CEKTOP MPOU3BOJICTBEHHON NPAKTHKU YHHUBEPCUTETA O (haKTax
HapyILIEHHsI 3TUX 00513aTeIbCTB;

—  KOHTpPOJIUPOBATh KaueCTBO MPOXOKJEHUS MPAKTUKU (OMPOC CTYIEHTOB Ha pabodmx
MecTax, MpPOBEpKa THEBHUKOB);

2.6. IIpaBa 1 00513aHHOCTH PYKOBOIMTEJISI IPAKTHKHU OT NPeANPUATHSA

PykoBoauTenb NpakTUKHU B 1ieXe (OTIAeNEHUH, JJaOOPaTOPUH U T.IT), OCYLIECTBISIOIINI
HEIOCPEICTBEHHOE PYKOBOJCTBO MPAKTUKOM:

— OpraHu3yeT U MPOBOJUT IIPAKTUKY CTYACHTOB B KOHTAKTE C PYKOBOJIUTEIEM
NPaKTUKU OT BBIITyCKaroIel kadeapbl YyHUBEpPCUTETa B COOTBETCTBUM C MPOTPAMMON MPAKTUKH;

€O3/aCcT HEOOXOIMMbIE YCIOBHS JUISl MOJYYEHUS CTYJEHTaMH B MEPHOJ] MPOXOKICHUS
OPaKTUKA 3HAHUHA IO CIENUATBbHOCTH B OOJIACTH TEXHOJOTMHM, SKOHOMUU W OpraHU3alHH,
IJIAHUPOBAHUS M YIIPABIEHUS MPOM3BOACTBOM, MCIOJIb3YyEMOI0 TEXHOJIOIMYECKOTO M JIPYroro
000pYyIOBaHUS, CUCTEMBI 3JIEKTPOCHAOKEHUS,, KOHCTPYKTUBHOTO HCIOJIHEHHUS €€ 3JIEMEHTOB,
OpraHu3aly S3KCIUTyaTallhh W PEMOHTa JJIEKTPOYCTAHOBOK, OXpaHbl TPyJa, 3KOHOMHHM U
MIOBBIIICHNS KaYeCTBA MIEKTPOIHEPIUH U T.[1.;

— KOHTPOJHMpYET COONIOJIEHHE CTYAEHTOM KaJIEHAAPHOTO IIJIaHAa TPOXOXKIAECHUS
IIPaKTHUKH, COTVIACOBAHHOTO C YHUBEPCUTETOM;

— TMPEefOoCTaBIISIET  NPAKTUKAHTAM  BO3MOXHOCTh  IIOJIb30BaTbCA  MMEIOIIEHUCS
JIUTEPATYPOU, TEXHUYECKOH, IIPOEKTHOU U APYrOM JOKYMEHTALUEH;

— mnpoBoaut obs3aTenbHble HHCTpYyKTaxu o OT u Th: BBoaHBINM 1 HAa pabouem MecTe ¢
0(QOpMIICHHEM YCTAaHOBJIEHHOM JOKYMEHTAI[MH, B HEOOXOJHMMBIX CITydasx MPOBOJUT oOydeHue
CTYZCHTOB-TIPAKTUKAHTOB 0€301IaCHBIM METO/1aM pPabOThI;

— obecreunBaeT ¥ KOHTPOJIMPYET COONIOEHUE CTYyIEHTaMU- MPAKTUKAHTAMH TPaBUII
BHYTPEHHETO PACIOPAIKA, YCTAHOBJICHHBIX HA JAHHOM NPEIIPUATHH;



— MOJKCT HAJIOXKUTH B CJIy4ac HGOGXOI[I/IMOCTI/I B3bICKaHU Ha CTYACHTOB-IIPAKTUKAHTOB,
HApyIIAIOIIUX TpaBWJIa BHYTPEHHETO TPYAOBOTO pacropsaka Hu coo0marb 00 3ToM B
YHUBEPCHUTET;

— HeCeT TMOJHYI OTBETCTBEHHOCTh 3a HECUaCTHBIC CIIydyal CO CTYyICHTaMH,
MPOXOISAIIMMHE ITPOU3BOJICTBEHHYIO MPAKTUKY B JAHHOM IIeXe/0TACICHIH/Ta00paToOpHH;

— KOHTPOJUPYCT BEACHHUEC NTHCBHUKOB, IIOATOTOBKY OTUCTOB CTYJACHTOB- IIPAKTUKAHTOB
U COCTAaB/SIET HAa HUX XapaKTEPHCTHKH, COJICPXKAIMe TaHHbIE O BBIMOJHEHHUH IPOrPAMMBI
NPAaKTUKUA U MHIUBHUIYaJbHBIX 3aJaHUN, 00 OTHOIIEHUH CTYJICHTOB K paboTe.

3. Coaep:xkanue yueOHOH-03HAKOMUTEIbHON NPAKTHKH

3.1. Conepxanue NPAKTUKHU CTYA€HTOB, HANIPABJIEHHbIX HA MOJACTAHIMHU

CTyaeHTBl, TpOXOAsiIHEe MPAKTUKY HA  MNOACTAHUMAX  MNPOMbILLIEHHBIX
NpeANPUATHI U TOPOJCKHX ceTeil, J0JLKHBI U3YYHTh CJIeAyHolye BONPOChI:

1. MHcropus u cTpykTypa NOACTAHLIUH.

2. Cxema BHEUIHMX OJJIGKTPUYECKMX CeTei, pojib MOACTAHIMM B  CXEMe
AIIEKTPOCHAOKECHU/IHEPTETHIECKON CUCTEME.

3. IlepcriexkTuBbl pa3BUTHUS MOACTAHIIMM U BHELIHUX CETEH, a TAK)KE POCTa HArpy30K Ha
onmxaitmue 10 ner.

4. XapakTepHCTUKa KIMMAaTUYEeCKOM 30HBI, B KOTOPOM pacrnoioXeHa MHOJCTAHIUS:
CpelHsis TOAOBas, 3UMHSAS W JIETHSAS TEMIEpaTyphbl, CKOPOCTb BETPa, I'0JIOBOE KOJIMYECTBO
0CaJIKOB.

5. TlorpeOutenu, mogyyaromuye MUTaHUE OT MOJCTAHIIUKN: X HAaUMEHOBaHHE, TpaduKu
JIEKTPUUECKUX HATPY30K 3a XapaKTEepHbIE JETHUE U 3UMHUE CYTKH, KaTETOPUH IO HAJEKHOCTU
AIIEKTPOCHAOKEHM S, YAAJIEHHOCTh OT CTaHIUH.

6. I'paduk >JeKTpUUYECKUX HArPy30K 3a XapaKTEpHbIE JIETHUE U 3UMHHE CYTKHU CHIIOBBIX
TpaHCcGOpPMaATOPOB MOACTAHIIUY.

7. TI'maBHas cxeMa »SJIEKTPUYECKUX COCIUHEHMH paclpeieuTeIbHbIX YCTPOMHCTB
MOJICTAaHIIMH HarpshKeHueM Bble 1 kB.

8. PacuerHble 3HaYeHHUS TOKOB OAHO(A3HOTO U TpeX(pazHOTO KOPOTKOTO 3aMbIKaHUS Ha
pacnpeneuTeNbHbIX YCTPOMCTBAX IMOJACTAHIMU C YYETOM Pa3BUTUS CETed M T'€HEPUPYIOLINX
MCTOYHUKOB Ha cpok 110 10 ner.

9. TexHWYECKHE MapaMeTPbl OCHOBHOTO 3JIEKTPOOOOPYIOBAHUS MOJICTAHIINN: CHIIOBBIE
(aBTO)TpaHC(OpPMATOPbI, KOMMYTALIMOHHBIE allllapaThl, U3MEPHUTEIbHbIE TPAHCPOPMATOPHI TOKA U
HaANPSDKEHUS, pa3beIMHUTENN OTPaHUYUTENN TiepeHanpspkeHus/pas3psaanuk, sueiiku KPY/KCO.

10. Cuctema pacnipenienieHus: ONepaTUBHOIO TOKA: POJl ONEPaTMBHOIO TOKA, UCTOYHMK,
CXeMa paclpeleseHusl, NOTPeOUTENN, TEXHUYECKUE MapaMeTphl 3JIEKTPOOOOpYI0BaHUS
(aKKYMyJIATOpBI, BBINPSMHUTEIbHBIE YCTPONCTBA, 3apsAAHO-TIOA3ApPAIAHBIN arperaT Hu T.1.),
KOMMYTAallMOHHBIX aNIapaToB U IPOBOJIHUKOB.

11. CoOcTBeHHBIE HYXBl MOACTAaHIMU: MapaMeTpbl TpaHC(HOPMATOPOB COOCTBEHHBIX
HYXXJ,  BEIOMOCTb  JJEKTPONPHUEMHHUKOB  COOCTBEHHBIX  HYXJ, CXeMa  [UTaHUA
AIIEKTPOIIPUEMHHUKOB COOCTBEHHBIX HYX/ IOJCTAHIUH.

12. Penefinast 3ammTa: THIBI YCTPOWCTB pEJICHHOW 3allUTHl, HCIOJb3yeMble Ha
MOJICTaHIIUH, JIEMEHTHas 0a3a, YCTaBKH, CXeMa PeJIeHHOM 3alIUThl OJHOTO U3 MPUCOETUHEHUH
(0 3a/1aHKUIO PYKOBOIUTETIS).

13. Ilnanbl OTKPBITOrO M 3aKPBITOTO PaClpeNeUTENbHOTO YCTPOICTBA, KOMIIOHOBKA
3aKpBITON YaCTH MOJICTAHIIUH.

14. MonHue3ammra TEppPUTOPUN TMOACTAHIMU: KOHCTPYKTHBHOE MCIIOJHEHHE, 30HA
3aIUTHI.

15. 3a3emsieHne: KOHCTPYKTMBHOE HCIIOJIHEHHE, XapaKTEepPUCTHKA TPYHTa, IUIAH CEeTH
3a3eMJICHUSI.

16. OcgeuieHne TeppUTOPUH MOACTAHIMH: paboyee 1 aBapuitHOE OCBEIICHHE OTKPBITON U
3aKpBITOM 4YaCTH, THIbI CBETHWJIBHUKOB M JIaMI, HUX KOJMYECTBO M MOIIHOCTb, CXEMBI
OCBETUTEIILHON CETH, MAPKU OCBETUTEIBHBIX IIUTOB U UX 3JIEKTPUUECKHUE CXEMBI.



17. DxoHOMHUYECKHE IOKAa3aTeNU CTPYKTYPHOTO MOJpa3[esIeHUsl, B COCTaB KOTOPOIO
BXOAWT  TOACTAHIMS:  INTATHOE  PACIHUCAHME  BJEKTPOCIHYk Obl, Trpaduk pPEeMOHTOB
3JIEKTPOOOOPYI0BaHUS, CMETA KallUTAIbHbIX 3aTPaT Ha COOPYKEHHE MOJICTAHLIUY.

18. Yyer pacxoma 3JIEKTPUYECKOW SHEPIUU: PACXOJ]l VIEKTPUUECKOW SHEPruu Ha
COOCTBEHHBIE HYK/bl, TOYKM KOMMEPUYECKOIO0 U TEXHHYECKOI'0 y4yeTa IEKTPUUECKON SHEepruw,
CTOUMOCTb JIEKTPUUYECKON IHEPTUH, TUIIBI JIEKTPUUECKUX CUETUUKOB U AIEKTPOU3MEPHUTEIBHBIX
IprOOpPOB, TUIIEI TPAHC(HOPMATOPOB TOKA M HAIPSHKEHUS, UX KIACC TOYHOCTH.

19. Oxpana Tpyga ¥ TexHUKa O€30MAaCHOCTH: KaTerOpUM IOMEIIEHUH 1o
3JIEKTPOOE30M1aCHOCTH, IOKAPHON M B3PHIBOOIIACHOCTH, OMACHBIE U BPEJIHbIE IPOU3BOJICTBEHHBIE
(axTOpBl, CPEICTBA 3AILUTHI IEPCOHAA.

JlaHHBIE O TIEPCIIEKTUBHON CXEME JEKTPHUECKUX CETEH, a TAKKE O TUIAHUPYEMOM POCTE
HArpy30K MOXXHO HAWTH B MPOEKTHOM JOKYMEHTAIMU. TaM ke OOBIYHO MPHBOJISATCSA PacUeTHBIC
3HAUEHUS TOKOB KOPOTKOTO 3aMBIKaHHS, C YYETOM pAa3BUTUS CETed U TeHEPHUPYIOIINX
HCTOYHUKOB.

Nudopmanuio o0 MOTPEOUTENAX MOJACTAHIIUM MOXXKHO HAWTH Ha NPHHIMITHAILHOU
OJTHOJIMHEWHOW cXeMme TMoAcTaHIMHU. [paduKu AJIEKTPUUECKUX HArpy30K, Kak IPaBHIIO,
(UKCHPYIOTCSI ONIEPATUBHBIM TIEPCOHAIOM M XPAHSITCS 1A CaMOU TOJCTAHIINH, 00, €CITU OHH
CUMTBIBAIOTCSI AaBTOMATU3MPOBAHHBIMU CHCTEMAMHM y4YeTa, B IICHTPAJIbHON 3JIEKTPOTEXHUYECCKON
nabopaTopuu.

[TapameTpsl KOMMYTAIIMOHHBIX allapaToB, U3MEPHUTEIBHBIX TpaHC(HOPMATOPOB TOKA U
HaNPSDKEHUS 0(hOPMIISIOTCS B BUJIE TIEPEUHS SJICKTPOOOOPYA0BaHUs, PopMa KOTOPOTO IPHUBEICHA
B Tabn. 3.1. MHpopmanms, HeoOXoaumas I 3alloJIHCHHUS JaHHOW TaOIHIbI, OepeTrcs u3
MacIoOPTOB AJIEKTPOOOOPYAOBAHUS, MHCTPYKIIHH, C OAHOIMHEUHON CXEMbI MTOJACTAHIIIH.

Tab6muna 3.1
[TepeveHb OCHOBHOT'O JICKTPOOOOPYI0BAHHSI MTOJICTAHIIUN

dunep

Tun

MapkupoBka

3aBOI-U3TOTOBUTEI D

HomuHnansHOE HanpsHkeHue,
kB

HomunanpHEIH TOK, A

Tok TepMHUYECKON CTOMKOCTH,
KA

Bpewms nporekanus Toka Tep-
MHUYECKOM CTOMKOCTH, C

ToK 2JIeKTPOIMHAMUYECKOMN
CTOMKOCTH. KA

Tok oTkiroueHus (1s BbI-
KJIroyaTesnei), KA

Bropuunslii Tok, A
(nnst m3mepurtenbHbix_1T)

Kiacc Tounoctu (a5 usmepu-
TeJIbHBIX TPAaHCPOPMATOPOB)

Knumatuueckoe ucroiauenmne

Kareropust pazmenienus

Tumn nmpuBoaa (111 BRIKITFOYA-
TeJled U pPa3beIUHUTENEH)

[Tpu 3anonuennu nyHkra «OxpaHa Tpya U TEXHUKA O€30MaCHOCTH» HEOOXO0JMMO
PYKOBOJICTBOBATbCS MHCTPYKIMSIMHU IO MOKApHOM 6€30MaCHOCTH U 3JIEKTPOOE30MaCHOCTH,



XpaHAMIMMUCS Ha ToacTaHnu. MHpopManus o KaTeropusx MOMEIICHUH 3aKPBITOM YacTH
MOJICTAHITNHN HAXOUTCS TAK)KE B MHCTPYKIUAX, TUOO NIEPETUCHIBACTCS C IPEYPEANTEIBHBIX
Ta0IMYEK, HAXOAIINXCSI Ha BCEX JBEPSX.

HNudopmarivs 06 SKOHOMUYECKUX MMOKA3ATEISAX CTPYKTYPHOTO TIOIpa3AeiieHus], B COCTaB
KOTOPOT'O BXOJMT IMOJICTAHIINSA, & TAK)KE O CTOUMOCTH JICKTPHYECKOW SHEPTHH, PACXOIyeMOM Ha
COOCTBEHHBIC HYK/IbI ITOICTAHIIUU, HAXOIUTCS Y YKOHOMHUCTA IIeXa JIn00 B
(MHAHCOBO-?KOHOMHYECKOM OT/IEJIC MPEATTPUATHS.

3.2. CoaepxxaHue NPAKTHKH CTYJAEHTOB, HANpPaBJEHHBIX Ha JJIEeKTPUYECKHUE
CTAaHUMH

1. Ucropus co3gaHus 31EKTPOCTAHIIUU, €€ POJIb B SIKOHOMUKE CTpaHbl (peruoHa,
ropoja).

2. llepcnekTuBbl pa3BUTHS TEHEPUPYIOIIUX  MOIIHOCTEH DJIEKTPOCTAHIIMM  Ha
onmxaitmue 10 ner.

3. Omnwucanue METEOPOIOTUYECKUX YCIOBHM B palioHE PACIIOIOKEHUS dJIEKTPOCTAHIUH:
OKBUBAJICHTHAS JICTHSSA, 3UMHSISI, TOA0BAsi TEMIIEPATYPBI; PO3a BETPOB.

4. TexHomormyeckuil mpolecc TMOMy4YSHHs] DJICKTPUUECKONM dHepruu  (Terua,
KOHJIEHCATa) Ha 3JIEKTPOCTAHIIUH: BHUJIBI BHITYCKAEMOM MPOIYKIIMU, TEXHOJIOTUIECKUN TIPOIIECC
MOJTyYEHHUsl TOTO WM MHOTO BUJIA SHEPTOHOCHUTEIS, TEXHOJIOTUYECKUE YUACTKHU AIIEKTPOCTAHIINHY,
pa3pe3 AIEKTPOCTAHLIUHU, TEXHOJOTUYECKOE PE3EPBUPOBAHUE.

5. IlorpeOurenu, monydarolue MNHTAHWE OT OJIJIEKTPOCTAHIUU: MX HAUMEHOBAaHHUE,
rpaduKy ANIEKTPHUECKUX HArpy30K 3a XapaKTEpHbBIC JIETHHE W 3MMHHE CYTKH, KaTerOpUH IO
HAJIKHOCTHU AJIEKTPOCHAOKEHHS, YAAIEHHOCTD OT AJIEKTPOCTAHIIUU.

6. I'paduk >meKTPUIECKUX HArPY30K 32 XapaKTEPHBIC JICTHUE U 3UMHHE CYTKH CHIIOBBIX
TpaHcPOPMATOPOB INEKTPOCTAHIIHH.

7. OCHOBHOE  TEXHOJOTMYECKOE  OOOpyJOBaHME  YYaCTKOB  DJIEKTPOCTAHIUU:
TEXHUYECKHE XapaKTePUCTUKU T'€HEPAaTOPOB, TPAaHCPOPMATOPOB, BO30yAUTENEH, KOTIOArperaToB
(peKMMHBIE KapThl KOTJIOB), [€a’paTopoB, IHTATEIBHBIX HACOCOB, TypOOT€HEPaTOpPOB
(TmarpaMMBbl pe;KUMOB TypOOT€HEpaTOPOB) U T.J.

8. I'maBHas cxema DSJEKTPUYECKHUX COEAWHEHHH paclpeleuTeNbHbIX, YCTPOICTB
HarnpsbkeHueM Bblile 1 kB anekTpocTraHmy.

9. T'naBHBIE TEIUIOBBIE CXEMBI.

10. CoOcTBeHHBIE HYKbI 3JEKTPOCTAHIIMU: CXeMa COOCTBEHHBIX HYXK]I JIEKTPOCTAHIINH;
BEJIOMOCTb 3JIEKTPOIIPUEMHHUKOB COOCTBEHHBIX HYK[ (Tabu1. 3.2); mapameTpbl TpaHCHOPMATOPOB
COOCTBEHHBIX HYXJI.

11. Cucrema pacripeeneHus ornepaTuBHOrO TOKa, poJi ONIEPaTUBHOTO TOKA, UICTOYHUK,
cXeMma pacrpeieieHus, ToTPeOUTeNH, TEXHUUECKUE MapaMeTphl IEKTPOoOopy10BaHHS
(aKKyMyJISITOPBI, BBIIPSIMUTENIBHBIE YCTPOICTBA, 3apsJHO-TIO3apsIHBIN arperar u T.1.),
KOMMYTAIIMOHHBIX alapaToB U MPOBOJIHUKOB.



Tabmuma 3.2
[TepeueHb OCHOBHOTO 3JIEKTPOOOOPYAOBAHUS MIEKTPOCTAHIIUN
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12. PacueTHble 3HAYE€HUS TOKOB OJHO(A3HOTO U TpeX(Pa3HOro KOPOTKOTO 3aMBIKaHUS Ha
pacIpeneIUTeNIbHBIX YCTPOMCTBAX 3IEKTPOCTAHIIMU C YYETOM Pa3BUTHUS CETEH M reHEpUPYIOIINX
HMCTOYHHMKOB Ha CpokK J10 10 ser.

13. Peneiinast 3amura: THIBl YCTPOMCTB peledHOM 3aIIMThl, MCIOJIb3yEeMble Ha
QJIEKTPOCTAHLIUM, DJJIEMEHTHas ©0a3a, YCTaBKM, CXE€Ma peJIeHHOM 3alMThl OJHOTO U3
IPUCOETUHEHUH (10 3aJaHUI0 PYKOBOJAUTEIIS).

14. TInanpl y4acTKOB 3JEKTPOCTAHIMH (TI0 3aIaHHUIO TIPETIOIaBaATEIs).

15. OcBeuieHre TEPPUTOPUM DIEKTPOCTAHIMM: pabodyee M aBapuUiHOE OCBEILICHHE
YYaCTKOB 3JIEKTPOCTAHIIMH, THITHI CBETUJIHPHUKOB U JIAMII, UX KOJMYECTBO U MOIIHOCTB, CXEMBI
OCBETUTENLHON CETH, MAPKU OCBETUTEIBbHBIX IIUTOB U UX HJIEKTPUUECKHE CXEMBI.

16. DnexrpousMepHuTeIbHBIE TPUOOPEI U MPUOOPHI yueTa DIEKTPOCTAHIINH, MECTa MX
YCTAHOBKH.

17. MonHue3amuTa TeppUTOPUH JIEKTPOCTAHIIMU: KOHCTPYKTUBHOE HCIIOJHEHHUE, 30Ha
3aIUTBHI.

18. 3a3emsieHHEe: KOHCTPYKTHBHOE HCIIOJIHEHHE, XapaKTEPUCTHKA TPYHTA, IUIAH CETH
3a3€MJICHHUS.

19. DkoHOMHUYECKHE TIOKa3aTeNy  DJIEKTPOCTAHIMH: CTPYKTypa  DIIEKTPOydyacTKa
ANIEKTPOCTAHLIMK, IITaTHOE  pacmucaHue, TrpaduK PEMOHTOB  3JIEKTPOOOOpPYIOBaHMS,
KaJIbKYJISIIH.

20. MepomnpusiTis MO OXpaHe TpyJa U TEXHHMKE O€30IacHOCTU: OINACHbIE M BpE/IHBIE
MIPOM3BOJICTBEHHbIE (PAKTOphI, CPEACTBA 3alUTHl TEpCOHaNla, KAaTeropuu TIOMEIIEHUH Mo
AIIEKTPOOE30MIaCHOCTH, TIOKAPHON M B3PHIBOOIIACHOCTH.

3.4. CopepxaHue NPAKTHKHM CTYJACHTOB, HANPABJCHHBIX B TOPOACKHE
JJIeKTPHYECKHE CeTH

1. H3yueHwe HUCTOpPUH TOPOJCKUX ODIIEKTPHUUECKUX CETeH, MEepCHEeKTUBBI Pa3BUTHUS
ropojia v AJIEKTPOXO3SICTBA.

2. M3ydenue miaHa ropojICKOro MUKpOpaioHa, BUJIOB )KUJIBIX M OOIIECTBEHHBIX 3/1aHUM,
KJIMMAaTHIECKUX yCIOBHH MecTHOCTH. CoOupaeTcss MHPOPMAIUS 110 STAKHOCTH KHIIBIX 3aHHH,
KOJINYECTBY KBAapTHUp, OOIIEH IJIOUIai, HAIMYUIO SJIEKTPUYECKUX IUIMT, KOJIMYECTBY JH(TOB;
HAJIMYUIO OOIIECTBEHHBIX 3IaHHUH (MPEINpUATHS TOPTOBIH, YUYPEKIEHHUS 3IpaBOOXPAHEHHS,
o0mieo0pa3oBaTe/bHbIe  IMIKOJBI, MPEINpUATHS OBITOBOTO  OOCIY)KMBAaHUS, YUPEKACHUS
KOMMYHAJIBHOTO XO35ICTBA U T.1.).

3. Coop unpopMaIuu 0 cxemax dIeKTpocHAOKeHUs HarpsbkeHneM 110 1 kB u cBbie 1



kB. M3y4yeHne mpoeKTHON M UCTIOTHUTEIHHOM JOKYMEHTAITMU. AHAIU3 CXEM JJICKTPOCHAOKEHUSI.

M3yvaroTcst  cXe€Mbl  LEHTpPalbHBIX  paclpenenauTenbHbix  nyHktoB  (IIPII),
TpaHcPOPMATOPHBIX MMOACTAHIIUHN, BBOJIHO-pACHIPEAEIUTEIbHBIX YCTpoiicTB (BPY), kBapTanbHbIX
Y JIOMOBBIX pPacIpeIeIUTEIbHbIX CETEH.

4. Coop wuHbopMalMd W U3YYEHHE NPUHUUIOB JACHCTBUS M  KOHCTPYKLHN
ANIEKTPOOOOPYIOBAHUSA:  CHUJIOBBIX TpaHC(hOpPMATOpOB, BBIKIIOYATENEH, pa3zbeIUHUTEICH,
TpaHCcOpPMATOPOB TOKA M HANPSIKEHUsS, OrpaHUYUTENICH IepeHanpsHKEHUs, PEeaKTOPOB,
ABTOMATHUYECKUX BBIKIIIOUATENICH, TpeAoXpaHuTeNeld, pyOmIbHIUKOB U Jp. ammaparoB a0 1 kB;
npoBogHUKOB PV, stueek KPY u KCO; BPY, sTaxHbiX 1 KBapTUPHBIX IUTKOB; PY 1mo 1 kB u
Beime 1 kB TII. Mcrourankamu nHpOpMauu SBISIOTCSA TAcmopTa 000pyAOBaHUS U MPOTOKOJIBI
HaJaJKy U UCIIBITAHUI.

5. H3ydeHue KOHCTPYKTHBHOTO HWCIIOJHEHHS pPAacCIpeaeUTeIbHOW CEeTH, CII0CO00B
MIPOKJIAJIKU Kabene, pasMmeinenust 1 KoHCTpykTuBHoro ucnonuenus LIPI1, TTI, BPY.

6. COop pmaHHBIX OO0 HWCTOYHHMKAX THUTaHHUsS. BBIMOTHSAETCS B COOTBETCTBHU C
noapasznenom 3.1.

7. W3yuenue cxeM u 0OOpynOBaHUS LieNed BTOPUYHOW KOMMYTALlMH: YIPABJICHMUS,
W3MEpEHUS, PENIeHHOM 3alUThl, aBTOMATHKH, curHanu3auud. Coop nHbopMaluu o mapameTpax
cpabaTbiBaHHsI yCTPOMCTB pEJCHMHOM 3alIUThl M aBTOMATHKU. M3ydeHue HCTOYHUKOB
ONEPAaTUBHOrO TOKAa. PaccMaTpuBaercs peyieliHasl 3allluTa U aBTOMATHKA, PACIOJIOXKEHHas Ha
LIPTI.

8. H3yueHue ynMyHOro OCBEIIECHHUS B mpezenax Mukpopaiiona. Coop mHbopmauu o
CXEeMax U KOHCTPYKTHBHOM MCIIOJIHEHHWU CETHU OCBEILLEHUS, HICTOUHHUKAX CBETA, CBETUJIbHUKAX U
OCBETUTEJILHBIX OIOpax, CHoco0ax OOCTY)KMBAaHUS CBETUIHLHUKOB, HOPMaxX OCBEIICHHOCTH;
KaTeropusxX yJHUILl ¥ J10POr, HEMPOE3KUX YacTeH.

9. WMsyuenwue 3amutHOro u padouero 3azemiueHust LIPI1, TII, xunpix u 0O1IECTBEHHBIX
3aHUI HA TEPPUTOPHH MUKpopaiioHa. COop mH(popMAIMK O TPYHTE, 3a3eMIIIONINX KOHTYpax,
3alUTE OT NEPEHANPSHKEHU.

10. U3yuenwue aJIMMHHMCTPATUBHO-OpraHU3alMOHHOMN CTPYKTYpbI TOPOJICKUX
AIIEKTPUUYECKUX CEeTeH, OpraHu3alMM JKCIUTyaTalldd M PEMOHTa 3JIEeKTPooOOpyI0BaHHUS,
IPOBEJCHUS HaJaJ04YHbIX pPA0OT, TEXHOJIOTUH TPOBEACHHUS PEMOHTHBIX paboOT, pEeBU3MUH,
OCMOTPOB, UCTIBITAHUIN; OpraHU3alMK ONIEPATUBHOTO OOCITY>KUBaHUSI.

11. VzydyeHune 3KOHOMHYECKUX MOKa3aTeel TOPOJCKUX IEKTPUUECKUX CETEH B LIEIIOM
WIA Yy4YacTKa ceTed M MOJCTaHIMM (KaJbKyJIsilus ceOecCTOMMOCTH, IITaTHOE paclucaHue,
mwian-rpaguxk [P (TO wu P), Ttpynoemkoctb MpoOBEAEHUS PEMOHTHBIX paboT, IpU
HEOOXOIMMOCTH - CMeTa KallUTaJIbHBIX 3aTpat U JIp.). PaccMaTpuBaeTcst METOAMKA ONpeAeIeHUs
CTOMMOCTH YCIYT IO Iepefade dJIEKTPOIHEPTUH.

12. 3yuenne opraHu3anyy M TEXHUYECKHX CPEJICTB ydeTa W KOHTPOJII pacxoja
AIIEKTPOIHEPTUU, MEPOIIPUSITUI 11O SHEPTOCOEPEIKEHNUIO.

PaccmaTpuBaroTCsi TOUKM YCTaHOBKHM CYETUMKOB, MX THUIIBIL, KJIACChl TOYHOCTH, BUIBI
y4dera, CIoCcOObI MOAKIIOUEHNUs (MIPSIMOM, Yepe3 U3MepUTENbHbIE TpaHC(HOPMATOPHI), OpraHU3aUs
CHSATHS NOKAa3aHUM KBAPTUPHBIX U JOMOBBIX CUETYMKOB. M3y4yaroTcsi MEpONIPUATHS 110 CHUKEHUIO
MOTEPh DJIEKTPOIHEPTUHU U SHEPTOCOEPEKEHNIO B OCBETUTENbHBIX YCTAHOBKAX.

13. N3yueHue oxpaHsl TpyAa, TEXHUKH 0€30M1aCHOCTH, TPOTHBOIOXKAPHON 6€30aCHOCTH
Ha oOwbekte. COOp uHpOpManmuu OO0 OMACHBIX M BPEIHBIX IPOU3BOJCTBEHHBIX (HaKTOpax,
3alIUTHBIX CPEACTBAX, CIOCO0aX JIMKBUIAIMY aBapUil, CHCTEMAaX MOXKapOTYLICHUS U JIp.

4. TpebdoBanus K 0(popMJICHUIO u COJepKaHUI0 or4yera no
Y4eOHOH-03HAKOMUTEILHOMN NMPAKTHKE

4.1. TpeOoBaHus K 0popMJICHHIO OTHETA

Otuer mo y4eOHOW-03HAKOMUTENIbHON MNpakTUKe OQOpMIISIETCS B BUJE PYKOIMCH,
OTpa)karolllel Bce MyHKTHI 3ajaHus Ha NpakTuky. ConeprkaHrue OTYET TOJKHO IEMOHCTPUPOBATh
3HAKOMCTBO CTYJI€HTa C OOBEKTOM, yMEHUE HE00XOAUMYIO MH(POPMAIHIO, CHCTEMATU3UPOBATh
e M TpeACTaBUTh B TEKCTOBOH, TaONW4YHOHM, rpaduueckod WM HHOM ¢opme, BiageHUE



HEOOXOAMMOW TEPMUHOJIOTHEH W MOHATHUSIMH, TPUEMIIEMBIH YPOBEHb S3bIKOBON TPAaMOTHOCTH U
BJIaACHHUC CTUJICM TCXHHUYCCKOI'O U3JI0KCHU .

Otuer B 0o011eM cityuae, 10JKEH COAepKaTh

— TEKCTOBYIO YacCTh;

—  WUIIOCTpalMu

— rpaduyeckuii MaTepuai.

TekcToBast yacTh OTYETA JOJDKHA BKJIFOYATh B YKA3aHHOM M1OCIIE0BATEIbHOCTH
CJIETYIOIINE AJIEMEHTHI: TUTYJIBHBIM JIUCT; COJepKaHNe; OCHOBHAS YaCTh; MPUIIOKEHHE.

K rpaduueckomy Marepuaiy clieayeT OTHOCHTb YEPTEKH, ICKU3bI, CXEMBI.

1. TwurynbHBIHI JIHUCT.

TUTYIBHBIN JTUCT SBISETCS MEPBOM CTPAHUIICH OTYETa B 0OpMIIsieTCs TT0 hopMe,
npuBeeHHON B npuiioxkenuu I11.

2. CopnepxaHnue.

CopneprkaHue JOKHO OTpakaTh EPEUCHb CTPYKTYPHBIX 3JIEMEHTOB OTYETA C yKa3aHUEM
HOMEPOB CTPaHUI], C KOTOPBIX HAUMHAETCSI UX MECTO PACIIOJIOKEHHUE B TEKCTE, B TOM YHCIIE:
paszienbl, MoApa3/ebl, yHKTHI (€CIM OHU UMEIOT HauMEHOBaHue); mpuiiokeHus. CioBo
«ConepkaHue» 3alMCbIBAETCS B BUJE 3ar0JIOBKa, CAMMETPUYHO TEKCTY, C IPOIUCHON OYKBBI.

3. OcHOBHas 4acThb.

CopnepxaHue OCHOBHOM 4YacTW OTYeTa JIOJDKHO COOTBETCTBOBATH 33JaHUI0 U
TpeOOBaHUAM, U3JI0KEHHBIM B METOJAMYECKUX YKa3aHMSX IO BBIIOJHEHHIO oT4deTa. OCHOBHYIO
4acTh CJIEAYET JEIUTh Ha pa3feibl, TOAPA3AEIbI, MyHKThI. KaXaplii 371IEMEHT OCHOBHOW 4acTH
JIOJI’KEH MPEACTABIATh COOO0M 3aKOHYEHHBIN B CMBICIOBOM OTHOIIEHUU (DpPArMEHT OTYETA.

OdopmieHne TekcTa 0TUETa BBIIOJIHAIOT B COOTBETCTBUU C TPEOOBaHUSIMH HOPMATHUBHBIX
JOKyMeHTOB. CTpaHHUIIbl TEKCTa, BKIIOYAs WUTIOCTPALUKN M TaOIMILIbI, TOJDKHBI COOTBETCTBOBATh
dopmaty A4 (210X297 mm).

TekcT noyxkeH ObITh BBIIOJIHEH C OAHOI CTOPOHBI JKcTa Oenoil Oymaru ¢ mpuMeHeHneM
neyaTarumx 1 rpaguueckux ycrpoiicts 9BM ¢ colmroieHreM CleayomuX pa3MepoB MoJei:
nesoe — 20 MM, npaBoe — 10 mm, BepxHee- 20 MM, HuxHee — 20 mm. IIpu HaGope TekcTa B
Microsoft Word cieayer npuaepKuBaThesi CIEAYIONIMX TpeOOBaHUIT: OCHOBHOM mipudT Times
New Roman, pa3smep mpudra 12-14 nt, user - 4yepHbd, ab3auHbil orctyn 12,5 MM, Mex
CTPOYHBIN HHTEPBaJl — NOJYTOPHBIN. Pa3peniaercs ucnonbp30BaTh KOMIBIOTEPHBIE BOZMOKHOCTH
aKLEHTUPOBAHUS BHUMaHMS Ha OIPEICIEHHBIX TEPMHUHA, TPUMEHss IIPUQTHI pa3HOM TapHUTYPBHI.

TekcT oTueTa ciaenyeT AeNUTh Ha pa3/ieibl, OAPa3IeNbl, IyHKThI, IPH HEOOXOIMMOCTH,
MOTYT OBbITh pa3ziesieHbl Ha MOIMYyHKThl. Kakaplil pazzen TeKCTa peKOMEHJyeTCsi HauuHaTh C
HOBOW CTpaHullpl. Pazfenbl oTdera AOKHBI HMMETh MOPSAKOBBIE HOMEpa, 0003HAUEHHBIE
apabckuMmu LuppaMud U 3amucaHHble ¢ ab3anHoro otcryna. Iloapasnensl TOMKHBI MMETh
HyMEepaluIio B Mpenenax KaKIoro pasjela, MyHKTbl — B Mpejesiax Mojpasnenia, MOAMYHKTHI - B
npenenax nyHkra. Ecim paznen wim noapasien COCTOMT, COOTBETCTBEHHO, U3 OJJHOTO TIOApa3Aeia
WIM TYHKTA, TO ATOT MOJpPa3/es I MyHKT HyMepoBaTh He ciieayeT. Touka B KOHIIE HOMEPOB
pa3feoB, MyHKTOB MOAIYHKTOB HE CTaBUTCA. ECIM 3aroyloBOK COCTOUT M3 ABYX NPEIIOKEHUH,
WX pa3AeioT TOUYKOM.

Ipumep-

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

2 34I'OJIOBOK BTOPOI O PA3J[EJIA (Homep u 3a20n1080k 6mopoco pasoena)

2.1 Iloozazonosox (Homep u 34201080k nepeozo noopaszoena-emopozo pazoeia)

21.2.1 Hymepayus noonynkmos emopozo

2.1.2.2 NYHKMA Nepeoco
noopasoena 6mopo2co

pasoena OOKymeHma

P a3aCiibl, MOAPA3ACIIbl JOJKHBI UMCTH 3arOJIOBKHU. HYHKTBI " MMOHAITYHKTBI 3aroJIOBKOB



MOTYT HE HMMETh. 3arojiOBKM JOJKHBI YETKO M KpPaTKO OTpaXkaThb COJAEpKaHHME pa3/elioB,
NOJIpa3/ielIoB, MyHKTOB. 3arojIOBKU pa3JeloB, MOJPA3/AEIOB U IYHKTOB CJIEAYET HAUMHATH C
ab3aIHOro OTCTyNa, ¢ MPOMHMCHON OyKBbI, O€3 TOUKM B KOHIIE, HE MOJUYepKuBas. B Hauaie
3aroJjI0BKa MOMEIIAI0T HOMEP COOTBETCTBYIOIIETO pas3zena, Hoapasena, 1100 myHkra. [lepenockr
CJIIOB B 3arojIOBKax He JOIMycKaloTca. Eciu 3arojoBOK COCTOMT M3 JABYX MNPEAJIOKEHUH, HX
pa3felnsoT TOUKoi. PaccTossHUE MeXy 3ar0J0BKOM M TEKCTOM JO0JKHO OBITh paBHO YABOEHHOMY
MEXCTPOYHOMY DPACCTOSIHUIO, MEXAY 3arojioBKaMd pasfelia U IMojpasjelia — OJHOMY
MEXCTPOUYHOMY PACCTOSIHUIO.

4. TlocTpoenue TabmwmIl.

Tabnuibl MPUMEHSIOT IS Ty4Ileil HarTAHOCTH U YA00CTBa CpaBHEHHSI ITOKAa3aTeIeH.

Tabnuna momemiaercss B TEKCTE€ cpa3y e 3a MEpBbIM YINOMUHAHUEM O HEW WIM Ha
cienyoulei crpanuue. TaGnuiel, 3a UCKIIIOUYSHHEM MTPUBEIEHHBIX B TPUIOKEHUHU, HYMEPYIOTCS B
npenenax Kaxaoro pasziena. B 3ToM ciydae Homep TaONUIbI COCTOUT M3 HOMeEpa paszziena u
HOPS/IKOBOTO HOMepa TaONWIBl B MpefeNax paszena, paslelIieHHbIX Toukoil. Jlomyckaercs
CKBO3Hasi HyMmepanus Tabiuil apabckumu nudpamMu 1Mo Bcemy oOT4eTy. TaOnuibl Ka)aoro
NPUIOKEHNsT 0003HAYAIOTCS OTIENbHOW HyMmepamnued apadckumu mudpamu ¢ 1o0aBIeHHEM
nepen nudpoit 06o3HaueHus npunoxenus. Eciu B Tekcte oHa Tabnuia, TO OHA J0JKHA OBITH
obo3Hauena «Tabmuna 1» nmm «Tabnuma B.1», ecnu oHa npuBeaeHa B puiiokeHNH B.

Hazpanue TaOnuipl, mpu €ro HAIUYUHM, JOJDKHO COAEpkKaTh e€ coaepkaHue, ObITh
TOYHBIM, KpaTKuM Ha3BaHnue TaOnHIIbl TOMEMIAOT HaJl TaOJIUIIEH MOCTIe €€ HOMepa Yepe3 TUPE, C
MPOMUCHONM OYKBBI (OCTajbHBIE CTpOUYHBIE), O6e3 ab3amHoro orcrynma. Hammuce «Tabmuna...»
NUIIETCS] Ha/l JIEBBIM BEPXHHUM YTJIOM TaOJHIBI M BBIOJIHIETCS CTPOYHBIMH OyKBamMH (Kpome
MepBOM MPOIMUCHOI) 6€3 MOqYePKUBAHUA.

3arojoBku Tpad TaOIUIBl BBIMOJHSIIOT C MPOMHUCHBIX OYKB, a IIO/A3aroJIOBKH - CO
CTPOYHBIX, €CJIM OHU COCTABJIIOT OJTHO MPEAJIOKEHUE C 3ar0JIOBKOM, U C IPOIMUCHOMN - €CIIM OHU
camocTosITeNIbHble. B KOHIlE 3arojioBka W IOJ3arojioBKa 3HAKH IpPENUHAHMSI HE CTaBATCH.
3aroJ0BKM yKasbIBalOTCS B €IUHCTBEHHOM uHcie. Jlomyckaercs mpUMeHATh pa3Mep mpudra B
TabJIMLle MEHBIINN, YeM B TEKCTE. J(naronanbHoe eeHNe TOJIOBKU TaOIUIbI HE JOITYCKAEeTCs.

Tabnuiy ¢ OONBIIMM KOJMYECTBOM CTPOK JIOMYCKAeTCs NEPEeHOCUTh Ha JpPYyTYIO
ctpanuny. IIpu nepeHoce yacTu TabNMIBI HA IPYTYIO CTPAHUILY 3aroJIOBOK MOMEHIAIOT TOJIBKO
nepe]] epBoil YaCThIO TaOIHIIBI, HAJl IPYTUMH YacTsIMU clipaBa nuiieTcs ciaoBo «[IpomomkeHues
U yKa3blBaeTCsl MOPSAIKOBBIM HOMep TalOmuipbl, Hanpumep: «llpogomkenue Ttabmuubl 2.7».
HikHIOI0 TOPU30HTANIBHYIO YEPTY, OTPAaHUYHMBAIOILYIO TaOIUILY, HE IPOBOJIAT.

Tabmuipl ¢ OONBIIUM KOJUYECTBOM Trpad MOMyCKAeTCs ACIUTh HA YacTU W TOMEIATh
OJIHY TOJ] Ipyroi Ha ojHOM JiucTe. Haj mocnenyromuMu yacTaMu TabJIUI] yKa3bIBae€TCs CJIOBO:
«IIponomxkenuey, a Ipu HAIMYUU HECKOJIBKMX TaOJUI] B OTYETE yKa3bIBae€TCs HOMEp TaOJIMIIbI,
Hanpumep. «[Ipogomkenne Tadbmuisr 2.3%.

5. Wnmoctpauun

KonnuecTBo wiumrocTpanuii, momMemaeMbpix B OTYETE, JODKHO OBITh JTOCTATOYHBIM JIJIS
packpbITusl cofiepxaHusi padotel. Mmoctpanuu (4epTexu, rpaduky, cXeMbl, KOMIBIOTEPHbBIE
pacrievyaTky, JuarpaMMbl, (POTOCHUMKHU M T.II.) CIEAYeT pacnojaraTb HEMOCPEICTBEHHO MOCie
NEepBOro YIIOMUHAHUS B TEKCTE, WU Ha cliefyromel crpanune. Mmmoctpauuu MoryT ObITh B
KOMIIBIOTEPHOM HCIIOJHEHUH, B TOM YHUCJIE U IIBETHBIE.

Bce mmoctpanyy HIMEHYIOTCS B TEKCTE€ PUCYHKaMU U HyMEpYIOTCS B IIpeJienax Kaxa0ro
pa3znena. Homep wmiumrocTpalu cOCTaBIsE€TCS M3 HOMEpA pas3iena U IOPSAIKOBOrO HOMeEpa
WUTIOCTpAIMK B MpejeniaXx JaHHOTO pasfiena, pa3AelieHHbIX TOYKOM, HallpuMep; «PUCYHOK 5.1»
(IepBBIN PUCYHOK MATOrO pasjena). Jlomyckaercs CKBO3Has HyMepalus PUCYHKOB apaOCKUMHU
nudpamu 1o Bcemy otdery. Eciau pucyHok oauH, To oH o603Hayaetcst VmrocTpanuu Kaxioro
NPUJIOKEHUsT 0003HAYAIOT OT/AEIbHON HyMepaluei apabckumu nudpamu ¢ 100aBIeHUEM Mepes
nudpoit o6o3naueHus npunoxkenus. Hampumep, «Pucynok A.3». Ha Bce mumocTpanuu 10KHBI
OBITH JaHBI CCBUIKM B oT4eTe. [IpH cehbUTkax Ha WILTIOCTPAIMU CIEAYeT MUCATh «... B COOTBETCTBUU
C PUCYHKOM 2» MPU CKBO3HOM HyMEPAIIUH U «... B COOTBETCTBUU C PUCYHKOM 1.2» Mpu HymMepauuu
B IIpEJIeNax paszena.



Wnmoctpanus pacrnonaraercsi o TEKCTy JOKYMEHTa, €CIM OHA MOMEIAeTCsl Ha JINCTE
dopmata A4. Ecnu popmat umutroctparuu 6onbiie A4, TO ee CiaeayeT MOMeIIaTh B IPUI0KEHUH.
DOTOCHUMKHU pazMepoM MeHble hopmara A4 NOHKHBI OBITH HAKJIEEHBI HA CTAHAPTHBIC JIUCTHI
Oemoit Oymaru. Mimoctpanuu cliefyeT pa3Meniarh Tak, YTOObI MX MOXHO OBLIO paccMaTpUBaTh
0e3 MoBOpOTa JOKYMEHTA UJTU C IOBOPOTOM IO YACOBOM CTpEJIKE.

Wnmoctpan MOTYT MMETh HauMeHoBaHue, Hamnpumep: «Pucynok B.2 - Cxema
AIrOPUTMAay U MOSICHUTEIbHBIE TaHHBIE (ITOAPUCYHOUHBIHN TEKCT). CI0BO «PUCYHOK», €T0 HOMEP U
HaNMEHOBAHME MOMEIIAIOT HIDKE M300paKEHUS MOCje MOSCHUTEIbHBIX JaHHBIX CHMMETPUYHO
WJUTIOCTPAIIIH.

6. CokpameHus

[Ipy MHOTOKpPAaTHOM YNOMHHAHUU YCTOWYHMBBIX CJIOBOCOUYETaHHUIl, B OTYETE CIEAyeT
UCTIOJIb30BaTh a00pEBUATYPBI UM COKPALICHUSI.

[Tpu mepBOM yHMOMHHAHUU JOJHKHO OBITH NMPHUBEACHO IMOJHOE HAa3BaHHME C YKa3aHHEM B
CKOOKax COKpAILIeHHOTO Ha3BaHUs WKW abO0peBUATYpbl, HapUMep: «PHIBTP HU3KOH YacTOTHI
(®HY)», «ammnutynHas monyisuus (AM)», a mpu mocnenyromux YHOMHUHAHUSAX CIEAyeT
yHOTPeOIATh COKpAIICHHOE Ha3BaHUE WM aOOpeBUATypy.

PacimmdpoBky a0G0peBuaTyp U COKpAIICHHUN, YCTAaHOBIEHHBIX TOCYJIapPCTBEHHBIMU
CTaHJApTaMH U TPaBUIIaAMHU PYyCCKOi opdorpadun, nomyckaercss He mpuBoanuTs. [Ipumep - OBM,
HUU, ACY, c. (ctpanuna), T.e. (TO €CTh) U Ap.

7. Hymepauus ctpanui

Crtpanuipl oTyeTa clieyeT HymepoBaTh apabckumu Iudpamu, coOIr0fas CKBO3HYIO
HYMEpaluio 1o BceMmy TekcTy. Homep cTpaHuipl 0e3 TOYKM MPOCTABIAIOT B IIEHTPE HUKHEH
YyacTu JucTa. TUTYNBHBIN JIMCT BKIIOYAIOT B OOIIYIO HyMEpAIMIO CTPAHUII, HO HOMEp CTPAHMIIbI
Ha HEM HE NPOCTaBIAIOT. MInmrocTpanuy U TaOJMIBl, PacloiOKEHHBIE HA OTIENBHBIX JIHCTaX,
BKJIIOUAIOT B OOIIYI0 HyMEpaluio cTpaHull otyera. Mnmoctpauuu u Tabnuisl Ha nucte popMara
A3 yuuTBHIBAIOTCS KaK OJIHY CTPaHHUILY.

8. Ilpunoxenue

B «lIpunoxeHus» peKOMEHIyeTCs BKJIOYATh MaTepUaabl HILTFOCTPAMOHHOTO
XapakTepa, T.€. CXeMBbI, TUIaHbI, SCKU3bI, IPOCTHIE PACYETHI U T.1.

[TpaBwiia ipeICTaBICHUS TPIIIOKCHUU:

— Ha BCE MPWIOKCHHSI B TEKCTE OTUYETA JIOJDKHBI OBITH JaHBI CCHUIKH;

—  TPHWIOKEHUS PacIojiararoT ¥ 0003HAYAIOT B TIOPSIKE CCHUIOK Ha HUX B TEKCTE OTYETA;

—  TpUIIoKeHUs 0POPMIISIOT KaK MPOJOHKEHNE OTYETa Ha CIETYIOIINX

— €ro CTpaHUuIax;

—  KaxJ0e MPHUJIOKEHHE JOHKHO HAYMHATHCA ¢ HOBOTO JINCTA U UMETh TEMAaTHUECKUN
3aroJI0BOK M 0003HAYEHHUE.

— cnoBo «[Ipunoxxenue» u ero OykBeHHOe 00O3HaU€HUE (3arjaBHbIe OYKBBI PYCCKOIO
andaBuTa, HaUMHAS C A, 32 UCKIIIOUEHUEM OYKB E, 3,11, O, Y, b, bl, 'b) pacnonaratot HaBepxy
MOCEepPEIMHE CTPAHUIIBI, a MOJ HUM B CKOOKaxX yKa3bIBAIOT CTATyC MPWJIOKCHHS, HaIpUMep:
(pexomenayemoe), (cmpaBoudHoe), (oOs3arenbHOE). Jlomyckaercs 0003HAYEHHE MPUIOKEHHUMA
OykBamH JJaTUHCKOTO ajiaBuTa 3a UCKIt0UeHneM OykB | u O.

— IIpU HAJIMYUU OJTHOTO MPHIIOKEHUsI, OHO o0o3Havaercs «lIpunoxenue A»;

— TIOMeNIaeMbIe B MPUIIOKCHUH PUCYHKH, TAOIHUIIBI U (HOPMYITBI HyMEPYIOT apaOCKUMH
upamMu B peenax KakIoro MPUIOKEHHS, HAIPUMED: «... PUCYHOK A.5...».

4.3. TpeGoBaHusi K 0)OPMJICHUIO M BeJICHUIO THEBHUKA

JIHEeBHUK CTyJeHTa BeAeTcs B JOPME TEKCTOBOTO JOKYMEHTa, OQOpPMIISIEMOTO B BHJIEC
tabmuubl (cM. mpunoxkeHue [12). TutynpHBIE nHCT gHEBHUKAa odopmisieTcs 1Mo ¢dopMe,
MpUBEACHHON B npuiioxenuu [12.

B nHeBHUKE €XETHEBHO OTMEUAIOTCS BBIIOJIHEHHWE CTYIACHTOM pa0OThI, MOTy4YeHHBIC
KOHCYJIbTAIMH TIEPCOHANA MPEIIPUATHUS U 1IeXa, CBEJICHHUS O MMPOBEICHHBIX YKCKYPCHSIX.



CrtyzneHTbl 00s13aHBl 3aBEpATh JHEBHUK PYKOBOIUTENEM MPAKTUKH OT MPEANPHUSATHS
eXeHeAeNbHO. PyKoBOIUTENb MPAKTUKUA OT MPEANPUATHS JOJDKEH TAaKXKe JelaTh 3aMeyaHus Mo
BEJICHUIO JTHEBHUKA, €ro cojep:kaHuio u odopmieHuto. KpanmuduuupoBanHoe U akkKypaTHOe
BEJICHUE JTHEBHHMKA CIOCOOCTBYET MPHUOOPETECHUIO OPraHU3allMOHHBIX HABBIKOB, MOBBIIICHHUIO
pe3yNbTaTUBHOCTH  paboThl U Oojee  KayecTBEHHOMY  O(QOPMIIGHHIO  OT4YeTa O
y4eOHON-03HAKOMUTEIIbHON MTPaKTHUKE.

4.4. TpeOoBaHMSA K COAEPKAHUIO OTYETA

OTuer 1o npakTUKE SBISETCS OCHOBHBIM JJOKYMEHTOM, [TOATBEPKIAIOIIUM BBINOIHEHHUE
CTYJICHTOM IIPOTpaMMBbI MPaKkTUKH. K coCTaBlIeHUIO OTUETa HEOOXOANM MPUCTYIATh C MEPBBIX
nTHel paboTel Ha npeanpustud. CopepkaHue 0TueTa ONpeesieTcs MPorpaMMOi IPAKTUKHU U
WHJUBUTyaIbHBIM 3a1aHieM. OTUeT BBITIOJIHSIETCS B BUJIE COPOIIIOPOBAHHOM 3aMMCKH B
COOTBETCTBUU C TpeOOBaHUSMU, MPUBEICHHBIMU B TIoapazaenax 4.1 — 4.3 ganHoro
METOAMYECKOT0 U3JaHusI.

CopepxaHue pa3ieJoB OTYETA, B 3aBUCUMOCTH OT 00bEKTa IPOU3BOJCTBEHHON MPAKTUKH,
JIOJKHO COOTBETCTBOBATh OCHOBHBIM BOIIPOCaM, OTMEUYEHHBIM B mojpasaenax 3.1 - 3.4 naHHbIX
METOJUYECKUX YKa3aHUH.

Ha okxonuaTensHOe 0(hopMIIEHHE OTYETa OTBOJUTCS HE OoJiee TpeX THEH B KOHIIE
MIPAKTUKU C OCBOOOXKICHUEM CTYJEHTOB Ha 3TO BpeMsl OT BCEX APYTUX BUAOB paldoT.

Kareropuuecku 3arpeniaeTcsi HOMeIarh B OTYET BBIMUCKU (CKAHUPOBAHHBIE KOIIUHN) U3
y4eOHUKOB, CIIPABOYHUKOB.

PykoBonuTens mpakTUKH OT TPOU3BOACTBA JIOJDKEH MPOBEPUTH OTUET U AaTh OLIEHKY
KauecTBY pabOTHI CTYJIEHTA Ha IPAKTHKE B BUE OT3bIBA.

5. IloaBeaeHHe HTOTOB MPAKTHKH

Ilo OKOHYaHMM NIPAKTUKU [HEBHUK, OTYET C IOAIMCBIO U OT3BIBOM PYKOBOAMTEIA
NPaKTUKA OT MPOM3BOJCTBA, 3aBEPEHHBbIE ME€YaThi0 OOBEKTa MPOU3BOACTBEHHON MNpPAaKTUKH, a
TaK>Ke HallpaBJICHNUE Ha MPAKTUKY cA0TCs cTyAeHToM Ha kKadenpy OIIII. B necatuaHeBHbIN Cpok
[ocj€e Hayala CIEAYIOLIero CeMeCTpa OTYeT JOJDKEH ObITh 3alUIeH CTYJSHTOM Iepen
KOMHCCHEH,

Ha3HAuYEHHOH 3aBeyIOIINUM Kadeapou.

ITomyyeHnue HEyIOBIETBOPUTEIBHON OLICHKH WJIM HE MPEJOCTABICHUE OTYETA BJICUET 32
co00i TOBTOPHOE MPOXOKACHNE MPAKTUKU U OTUUCIIEHUE U3 YHUBEPCUTETA.

6. KoHTposbHBIe BONPOCHI K 3aLUTe 0TYeTa
1. Obwexm npaxmuxu — noocmanyus
1. JlaiiTe XapakTepUCTHKY CTPOUTEIBHOM IUIOIIAKH, HA KOTOPOM coOpykeHa
MOACTAHIIUS.
OxapakTepu3yiTe MECTO OJICTAaHIIMN B S3HEPTOCUCTEME.
Kaxkue nmorpeburenu muTaroTCs ¢ MTUH MOICTAHIAN?
KakoBa yaneHHOCTb MOJICTAaHIIUU OT MOTpeOuTenen?
Uemy paBeH roioBoi MaKCUMYM HArpy3KH IMOJACTaHIUU ?
ITo xakoii cxeme cobpanbl PY Bricmiero, HU3IIEro, CpeaHero (MpH HATUIUN )
HaIPSHKEHUH MTOJACTAHIINN?
7. Kakue cpeacTa KOMIIEHCAIIUH PEAKTUBHONW MOILTHOCTH U PEryJINPOBAHUS
HaNPsDKEHUS IPeyCMOTpeHbl Ha noacTaHiuu? ChopMmynupyite ux TOCTOMHCTBA U HEJOCTATKU.
8. BrIkiTIOuaTeNM KaKuX THUIOB UMEI0TCs Ha nojacTanuuu? ChopmMyaupynTe ux
JTOCTOMHCTBA Y HETOCTATKH.

9. [To kakOMy IPUHIUITY pa3MeIIeHbl H3MEPUTEIbHbIE TPUOOPHI Ha
npucoenuneHusix PY nmoacranmum?

10. Kakue BubI yueTa 3J1€KTPOIHEPTHH IPEIYCMOTPEHBI HA MOACTAaHIMH? YKaKUTE
TOYKH KOMMEPYECKOI0 U TEXHUYECKOTO yUeTa Ha TJIaBHOM CXeMe U CXeMe COOCTBEHHBIX HYK/I.

11. B coctaB kakoro npeanpusaTus (CTpyKTYpHOIO OApa3AeIeHus1) BXOAUT OJCTaHIIMS,

ook owd



KAaKOBO €ro Ha3HayeHue?

12. I'ne mpoxoauT rpaHuiia 6aIaHCOBOTO pas/elia v rpaHulla SKCIUTyaTallmOHHON
OTBETCTBEHHOCTH CO CMEKHBIMH MOAPA3/ICICHUSIMU?

13. Kakue 10/KHOCTH MPEYyCMOTPEHBI IITATHBIM PACITUCAHUEM TTOACTAHIUH
(CTPYKTYpHBIM MOJIpa3ielieHuEM, B COCTaB KOTOPOT'O BXOJUT MOJCTAHIIMS)?

14. Kakue BubI M CUCTEMBI OCBEIIEHUS UCIIOJIB3YIOTCS Ha noAcTaHuMu? Kakue s Hux
PelyCMOTPEHbl UICTOYHUKHU MTUTAHUS?

15. Kak BBINOIHEHO NPOKEKTOPHOE OCBELLIEHUE OTKPBITOI YaCTH MOJACTAHLIUN?

16. OnummmTe mOpsAI0K 00CTy)KUBaHUS aKKyMYJIATOPHOU OaTapeu (MpH ee HATWYWH).

17. Ha3oBuTe 3JEKTPONPUEMHUKH COOCTBEHHBIX HYX]I TIOJCTAHIIH.

18. Kakue BuabI CUTHANU3AIMH IPEAYCMOTPEHBI HA TIOJCTAaHIIMN?

19. Yro coboii mpencTaBiIsieT cucTeMa MoXapoTyIICHUS Ha 00beKTe?

20. Kakue 3amuTHbIe cpeicTBa UMEIOTCS Ha noAcTaHuuu? ONUIIUTe TOPSAA0K U HA30BUTE
HOpMBI ucnibiTanus. Kakast opranuzanus (CTpyKTypHOE [TOApa3IeIeHNUE) IPOU3BOAUT UCIIBITAHUS
3alIUTHBIX CPEACTB?

21. YpnMu cuIaMu BBITIOJHSETCS PEMOHT CHIIOBBIX TpaHcdopmaTopos? IlpeaycMoTpeHs
JIM Ha MOJICTAHIIUU COOPYKEHUS VIS 3TUX 1enei (TpanchopMaTopHble OalllHU, PEMOHTHbBIE
HopTabl U 1p.)?

22. Kax BbINoJHEHa cucTeMa cOopa Maciia U3 MacJIOHaMoJIHEHHOro obopyaoBanus? ['ae
IIPOM3BOJUTCS pereHeparus macia?

23. Kakue BU/IbI pesIeiiHOM 3aIUThI, CETEBOM, MPOTUBOABAPUIHON U PEIKUMHON
AaBTOMATHUKH MPEAYCMOTPEHBI Ha NIOJICTAHIU?

24. K xakuM KaTeropusiM 1o MoKapo- U B3PHIBOOMACHOCTH OTHOCSTCS MTOMEILIEHUS
MOACTAHINU?

25. Urto co0oif nmpeacTaBiseT 3a3eMIIsIolIee YCTPOMCTBO MOICTAHIIUH?

26. Kakue cpeacTBa 3alIUThI OT IEPEHANPSHKEHUH TPeyCMOTPEHBI Ha 00BeKTe?

2. Obvexm npakmuku - d1eKmpudecKas CmaHyus

1. OxapakrepusyiiTe TEXHOJOTMYECKUH MPOLECC MPOU3BOJCTBA 3IJIEKTPOIHEPTUU Ha
00BeKTe.

2. Ilepeuncnure OCHOBHBIE TEXHOJOTHYECKHE arperarsl TOIUTMBHO-TPAHCIIOPTHOTO,
KOTEJIbHOT0, TYPOMHHOT0, BOJIHO-XMMHUYECKOT'O YYaCTKOB (1I€XOB).

3. Kakme cucrembl BO30OYXKACHHS HCIONB3YIOTCS HAa CHHXPOHHBIX T'€HepaTopax
AIEKTPOCTAHLINU?

4. [lepeuncnure OCHOBHBIE 3JEKTPOIPUEMHUKH COOCTBEHHBIX HYX]I, IPOM3BOACTBEHHBIX
HYX]I.

5. Ha xakux arperatax 3JIeKTPOCTaHIIMU UCIIOJIB3YETCS] TEXHOJIOTUYECKUI pe3epB?
Ha3zoBute Konu4ecTBO pabounX M pe3epBHBIX MEXaHU3MOB.

6. K xakuM KaTeropusiM 1o HaIeKHOCTH JIEKTPOCHA0KEHUST OTHOCSTCS
AIIEKTPONPUEMHHUKH COOCTBEHHBIX HYk 17 OOOCHYITE UX KaTeropuiHOCTb.

7. J1y1st KakuX JBUTATENCH Ha CTAaHIIMK MpeaycMarpuBaetcs camorryck? [louemy?

8. YkaxxuTe Ha MJ1aHe U pa3pe3e CTaHIIMU [eHEePaTOPHOE paclpeieIuTeIbHOe YyCTPOHCTBO,
PY CH, tpanchopmaropsr CH.

9. OxapakTtepu3yiiTe MPOU3BOICTBEHHBIE TIOMEICHHUS CTAHIIUH 110 YCIOBUSIM CPEJIbL.

10. ITo kako¥t cxeme cobpaHo reHeparopaoe PY? KakoBsl ee nmpenMyIiecTsa u
HEJ0CTATKU?

11. [lepeuncnure BUIBI peNeHHOMN 3aIUThI, UCIIOIb3yEMbIE Ha OOBEKTE.

12. Tlo xakoMy IPUHIUITY pacripeaesieHbl dJIeKTpornprueMHuku 6-10 kB mexay
BBICOKOBOJIbTHBIMU cOOpKamu?

13. Kak pa3melieHbl CBEeTHIbHUKY OOIIEr0 U JIOKAJIHLHOT'O OCBEIIEHUS Ha KOTEITbHOM
yuactke? Kakue mpemaycMoTpeHsbI criocoObl 00CTyKUBaHUs?

14. CkonbKO akKKyMYJISITOPHBIX OaTapeil mpeayCMOTPEHO Ha 3IEKTPOCTaHIUU ? J{J1s KaKux
neneun?

15. Yto coboii mpeacTaBisieT 00IIe CTAHIIMOHHAS KAJIBKYJIALUs Ce0ECTOUMMOCTH?



16. Kakue Ha 00BEKTE PEATM3YIOTCS MEPOTIPUSITHSI TIO YHEPTOCOCPEIKSHHTO?

17. KakoBa cTpyKTypa 3JeKTpOCIyKObl cTaHIIUN?

18. Yto BXOaUT B OOIIECTAaHIIMOHHYIO HATPY3KY?

19. Kakue criocoObl pokIaaKy kabenel UCTIoNb30BaHbl Ha pa3nuyHbIX oTMeTKax? Ha
BEPTHUKAIbHBIX y4acTKax?

20. Kakue npeycMOTpEHBI CIIOCOOBI OTPAaHUYEHHUSI TOKOB KOPOTKOTO 3aMbIKAHUS Ha
o0BekTe?

21. Yemy paBHa HOPMHPOBAHHAs OCBEIIEHHOCTh B MAaIIMHHOM 3ajie? Ha rimaBHOM miurte
yrpaBiieausi? B koTenbHOM y4yacTke?

22. Kak (cXeMHO ¥ KOHCTPYKTHBHO) BBITIOJHEHO MUTAHUE HJIEKTPOIPUEMHHUKOB KpaHa
OTKPBITOTO CKJIaaa yrisi?

4. Obvexm npakmuxu - 20po0cKue d1eKmpuyecKue cemu

1. Kakue u3 3qaHuii Ha TEPPUTOPUM MUKPOpPaiOHA OTHOCATCS K IEPBOM KATErOPHUHU 110
Ha/IeKHOCTH IEKTPOCHAOKEeHUs?

2. Kakue o0mecTBeHHbIE 3/IaHHsI PACIIOJIOKEHBI Ha TEPPUTOPUN MHUKpOpaiioHa?

3. Kakyto koHpurypamuio umeer cetsb 6-10 kB?

4. OxapakTepu3yuTe KIMMaTHUYE€CKUE YCIOBUS MECTHOCTH.

5. Uro coboit mnpencraBmsaroT PY 6-10 kB kBapTanmpHBIX TpaHC(hHOPMATOPHBIX
nojacranimii? BPY? Kakue annapatsl B HUX paclolOKeHbI?

6. Kakue criocoOsI mpokafky Kabenel UCIoIb3yIOTCS Ha TEPPUTOPUN MUKpopaiiona?

7. Kakasg opraHuszainusi OCYIIECTBIJIIET CHSTHE ITOKAa3aHUH KBAPTHUPHBIX CUETUYUKOB
3JIEKTPOIHEPIUU Ha 00BeKTe?

8. Kakue 3 00beKTOB Ha TEPPUTOPHH MUKPOpPAHOHA JOKHBI HIMETh TPETUI aBTOHOMHBIH
VCTOYHUK ITUTaHU?

9. Uemy paBHa HOpPMHMpOBAHHAasl OCBEIIECHHOCThb JUISl MPOE3KEW YacTh JOpOr BHYTPHU
MUKpopaioHa? JlJi nemexoaHbIX JOPOKeK?

10. Kakas opranu3zanus o0ciy’KUBaeT dJIeKTpUUECKre ceTH HamnpsikeHneM Boie 1kB? Jlo
1 kB?

11.0xapakTepu3yiTe KOHCTPYKTUBHOE UCTIOJIHEHNE CBETUIILHUKOB

YJIIMYHOTO OCBEIEHUS.

12. Kakue cpencTsa 3aliuThl OT nepeHanpsbkeHnid uenonb3yrores Ha LIPI1? Ha TII (mpu
HaJIMYUY YaCTHOM 3aCTPOMKHU M BO3TYIIHBIX JIUHUI)?

13. JlaiiTe XapakTepUCTHUKYy METOJAaM U CpEICTBAM pPETyJIHpPOBaHMs HaNpsKEHUs,
UCIIOJIb3YEMbIM Ha OOBEKTE.

14. OxapakTtepusyiite rpaduKu HArpy30K KWIbIX 3AaHUN W OOIIECTBEHHBIX 3/IaHUM,
PacIoI0KEHHBIX HA TEPPUTOPUN MUKPOpaoHa.



®OPMA TUTYJILHOI'O JIUCTA OTUETA
11O YYEBHOM-O3HAKOMUTEJBbHON MNPAKTUKE

MHHUCTEPCTBO HAVKH U BBICIIIET'O POCCUMCKOM ®EJEPALIMNA
OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJUKETHOE YUPEXJIEHHWE BBICIHEI'O
[TPO®ECCHUOHAJILHOT'O OEPA30BAHUS «MATHUTOIOPCKHUIA
T'OCYJIAPCTBEHHBIM TEXHUYECKNU YHUBEPCUTET um. I'. 1. HOCOBA»

I/IHCTI/ITYT OQHCPI'CTUKH U aBTOMATHU3UPOBAHHBIX

CHUCTEM
Kadenpa anexrpocHabkeHUs TPOMBIIIIICHHBIX
CHUCTEM
OTYET
IIo yueOHOI-03HAKOMHUTEILHOM NPAKTHKE
Crynenra IpyHIbl
¢aMufluﬂ, ums, omyecmeo
Bpemst mpoxoxaeHns IPaKTUKHU C I10
MecTo NpoX0KICHUS TPAKTUKH

CryneHr: / /

TToanuce naTta
pacmmdposka
PykxoBoauTens NpakTUKKU OT MPEINPUSITHS:
HOKHOCTD

/ /

TToanuce naTta neyarhb
pacuridpoBka
PykoBoauTenps MpakTUKKU OT YHUBEPCUTETA:

JOJIKHOCTh
/ /

l'lommcr) Jara reyaThb
pacumdpoBka
OTyeT 1omyIIeH K 3a1uTe

Jara

OTtyerT 3anuIen C OIICHKOU

Jara OIICHKa

Marnuroropck 20 .



®OPMA JTHEBHUKA YUYEBHON-O3HAKOMUTEJBHOM IMTPAKTUKH

MUHUCTEPCTBO HAVKHU U BBICIIIETO OBPA30OBAHUS POCCUICKOI
®EJIEPALTNH

OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJUKETHOE YUPEXJIEHHWE BBICIHEI'O
[TPO®ECCHUOHAJILHOT'O OEPA30BAHUS «MATHUTOI OPCKUIA
T'OCYJIAPCTBEHHBIM TEXHUYECKNU YHUBEPCUTET um. I'. 1. HOCOBA»

HNHCTUTYT DHEPTETUKH U AaBTOMATU3UPOBAHHBIX
CUCTEM
Kadenpa anexrpocHabkeHUs TPOMBIIIIICHHBIX
CUCTEM

JHEBHHUK
y4eOHOH-03HAKOMHUTEIbHOM NPAKTHKH

Crynenra IpyIIbl

quumu}z, ums, omvyecmeo

Bpewms npoxoxaeHust NpakTUKU

Mecto MMPOXOKACHUSA IMPAKTUKHN

PykoBoauTenb NpakTUKA OT MPEIITPUATHUSA:

DUO
TIOJDKHOCTB (TIe4aTh)

ara
MOJTUCH neyarb
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Conep:kanue NpakTHKHA

[ara

Conepxanue paboThI

[Ipumeuanue

IHoanuces pykoBoauTe ISl MPAKTUKHU OT NPEANPUATHSA




7. MPUMEP OTUYETA 110 YYEFHOM-O3HAKOMUTEJBHOM ITPAKTUKE

MMHUCTEPCTBO HAVKH U BBICIIIETO POCCUMCKOM ®EJEPALIMN

OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJUKETHOE YUPEXJIEHWE BBICIIEI'O
[TPO®ECCUOHAJILHOT'O OBPA30BAHMSA «MATHUTOI OPCKUI
I'OCYJIAPCTBEHHBIM TEXHUYECKW YHUBEPCUTET um. I'. 1. HOCOBA»

WNHCTUTYT DHEPreTUKU ¥ aBTOMaTHU3UPOBAHHBIX
CUCTEM
Kadenpa sanexrpocHabkeHNs TPOMBIIITICHHBIX
CHCTEM _

OTYET
ITo y4eOHOI-03HAKOMUTEIbHOI NPAKTHKE

Crynenta MBanoBa Cepres [lerpoBuua rpymnmnsl: ADn-18-2
¢L1.Mllﬂu}l, Um:, omdyecmeo

Bpewmst mpoxoxnenust npaktuku ¢ 9.02.2019 mo  25.06.2019
MecTo pOX0XKIeHUS IPAKTUKU
AO «'OPOJIEKTPOCETD»

CryneHr: / HWeanos C.IT./

TToamuce nara

pacuridpoBka

PYKOBOI[I/ITCJ'IB MMPAKTUKU OT MMPCAIIPUATUSA:

JOJDKHOCTH

IMoanucs nata nedyarb
pacumdposka

PykoBoauTens NpakTUKKU OT YHUBEPCUTETA!

JTOJDKHOCTH

/ /

TToanuce naTta neyarhb

pacumppoBka

Ortuer JonylIeH K 3alIuTe

Jara

Ortyer 3aIuIlex C OLIEHKOU
naTa OIIEHKa
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1 JHEBHUK ITPOXOXKJEHUS YYEBHOM ITPAKTUKH
Crynenra | kypca Hanpasinenus 13.03.02 "DnexkTpo3HepreTuka U 3JIeKTpoTeXHUKa"
Mecto npoxoxaeHus npaktuku: kadgeapa ST ®PI'BOY BITIO "MI'TY"
Cpoxku npoxoxaenust npakTuku: ¢ .09.02.2029r. no 25.06.2019 r.

[ara Coneprxanue npoaeIaHHOl paboThI [Ipumeuanue
18.04.2019 VYyeOHas npakTuka Ha moacTaHuy Ne99 doT0, BUIEO U aAyIHO
AOQ "T'opanextpoceTrs" T. MarHuTOropck MaTtepuabl
16.05.2019 YyeOHas npakTHKa Ha moAcTaHIuy Ne4§ ®doT0, BUIEO U aAyIHO
AO "T'opanextpocers" r. MaruuToropck MaTepuabl
11.06.2019 VYyeOHas npakTuka Ha moacTaHuu No49 doT0, BUIEO U AYIHO
AO "T'opanextpocers" r. MarHuToropck MaTepuabl
17.06.2019 VYyeOHas npakThKa Ha noacraHuuu Ne98 ®doTo, BUJIEO U ayIUO
AOQ "T'opanekTtpoceTrs" T. MarHuTOropck MaTepUalIbl
17.06.2019 - OdopmiieHne oT4era 1Mo yaeOHoM OtyeT no npoaenanHomn padoTe
25.06.2019 MIpaKTHUKE

[Ipaktukant: Banos C. II.

PykoBoauTens NpakTUKK OT NPEANPUATUS

Otuer 1o yueOHOH-03HaKOMUTEIbHOI NPaKTHKE COCTABIISIETCS] HA OCHOBE MaTEpUAJIOB,
coOpaHHBIX MTOCJIEe KaXKA0N IKCKYPCUU Ha MOJCTaHIMI0. B oTyeT MoxkHO npuiarats ¢potorpaduun
000pYyIOBaHUS M CXEMBbI [TOJICTAHIINY.
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2 CXEMA MATHUTOI'OPCKOI'O DHEPT'OY3JIA

OAO «MMK» sBasercs KpyNHOM CETEBOM OpraHuszanued, OTBeHaromed 3a
anekTpocHaOkeHue  MarHuToropckoro sHepretuueckoro ys3ma. Yepes ceru MOV
OCYILECTBIISICTCS 3JEKTPOCHAOKEHNE KOMMYHAJIBHOTO XO3SHCTBA, NPEANPUSATHIA Tropoja u
TpaH3uTHBIX norpeduteneil. OAO «MMK», kak KpynHbI NOTpeOUTENb U ceTeBas KOMIaHUs
MIpeACTaBUI IPOEKT IporpaMmsel «Cxema pa3BUTHS MarHuTOropckoro SHEPreTUYECKOro ys3ia Ha
nepuos 2007-2012 rr», KOTOpbIM pa3paboTaH Ha OCHOBAHUM JOJITOCPOYHON MHBECTHLIMOHHOM
nporpamMmsbl pazsutug OAO «MMK» Ha nepuon no 2015 r. «l'eHepanpHOro njaaHa pa3BUTHUS
3JIeKTpodHepreTuku r. Marnutoropcka ao 2013 r., 3asBOK TpaH3UTHBIX NoTpeOutenell. B
MporpaMMe y4TEHO YBeITU4eHHe dnekTpornorpednerus Ha 350 MBT, BBeileHUE TeHEPUPYIOIINX
MoinHocteit 140 MBT u npoBeneHne KoMIiekca He0OXOIUMBIX MEPOIIPUATHI 0 00ECIIeUeHUIO
Oecriepe0OHHOr0 U KaUeCTBEHHOT'O AJIEKTPOCHAOKEHHUS.

B mpoekTe mpencraBieHO COCTOSHHME 3JIEKTpocHaOxeHUss MDY, BBINONHEH aHAIU3 U
MIPOrHO3 M3MEHEHHUs DJIEKTPUYECKMX HAarpy30K, T€HEpPUPYIOIIUX HCTOYHUKOB, OallaHCOB
MOIITHOCTH, CBSI3aHHBIX C BBOJIOM HOBBIX TEXHOJOTHYECKUX IIEXOB M arperatoB (KOMILIEKC
tosicronucToBoro craHa «5000» ropsueill mpokaTku, Komiuiekc craHa «2000» xomomgHOMH
MIPOKATKH, KOMIUIeKC BHemeyHoW oOpabGotku cramu KKIL[, OCIIL[ um ap. u yBenuueHHeM
BBIPA0OTKH COOCTBEHHOMN 3JIEKTPOIHEPTHH.



Ha puc. npuBenena ctpykrypHas cxema MDY ¢ ykazaHueM BCEX Y3JIOBBIX M TJIABHBIX
NOHU3UTENBHBIX IOACTAHLUMN, COOCTBEHHBIX 3JEKTPOCTAHLUN U JMHUI 3IIeKTpolepenayu
HanpsbkeaueM 500 (kpacHsrii nBeT), 220 (po3oBbiit), 110 (cunwmii) u 35 kB (kenThIi 11BET).

HeoOxonmuMo  oTmeTuTh, 4YTO MAarHUTOrOPCKUN  3HEProy3en  XapaKTepU3yeTcs
3HAYUTEIBHOM BBIPAOOTKOM 3JEKTPUYECKON MOIIHOCTH 3a CYET MECTHBIX JIEKTPOCTaHLMH, K
koTopbM oTHOCTCA TOLL, LIDC, IIBOC-1,2 (mapoBo3ayxoyBHas 3JeKTpocTaHIus, 6ok Nel u
No2), razomopmHeBast snektpoctanius [TIDC, mapoTypOuMHHBIE YCTAaHOBKH HEOOJIBIION
MOIHOCTH mapocuioBoro uexa u Ha MuHU-TOL] KXIT OAO «MMK». CymmaphHas
ycranoByieHHas MoiHocTh Ha 01.01.2007 r. coctaBisna 628 MBT.

Buemnaumu nutaromumu  neHTpamu ys3na sBisores [1C/220/110 Cmenosckast, T1C
500/220 Maruautoropckast u I1C 220/110 kB Ne90. OcnoabiMu niutarormumu JIDIT seisirores BJI
500 kB Tpouukass 'POC — Marauroropckas (187 km), Upuximnckas ' POC— Marnuroropckas
(221 xm), bekeroBo-CmenoBckas (272 kM) u ase BJI 220 kB Tpowurkas ['POC — I1C Ne 90 (177

[1C Cwmenosckas u I[1C Ne90 ucnonb3yroTcs s nepegayd MOIIHOCTU B bamikupckyro
sHeprocucremy no BJI 220 kB Cmenosckas — Upemens, no BJI 110 u 220 kB CmenoBckas —
benoperixk, a taxke o auausaM 110 kB ot I1C Ne90 B paiton Cubas.

[ToxpbITHE 2JIEKTPUYECKUX HATPY30K MOTPEOUTENIEN SHEproysja OCYILIECTBISIETCS OT
mectu noactannmii 220 kB: TIC 220/110 kBNe30 (2x250 MB.A), I1C 220/110 kB Ne60 (2x250
MB.A), I1C 220/110kB Ne77(2x200MB.A), I1C 220./110 kB Ne90 (2x250 MB.A), I1C 220/35 xB
Ned (3x160/250 MB.A),u IIC 220/10 kB Ne86 (2x63 MB.A, 2x100 MB.A). Yka3zaHusbie
noacranimu 220 kB 1mo paauanbHBIM - JIBYXLENHBIM JIMHMUSIM npucoenunsoorces k [IC
Marnutoropckas u CmenoBckas, 3a uckitouenuem 11C 220 kB Ned4, koropas npucoennHeHa K
mmmHaM 220 kB [1C Ne77 no nByxuennoit auauu 220 xB.

[uaer 110 kB moacrarmmit 220 kB u muabl TOL 1 [IDC 00be1uHeHbI KOJIBIEBOH CETHIO
110 xB, xoTopas B H.B. paboTaeT B pa30MKHYTOM PEKUME.

TOILl — omHa M3 Tpex KpymHbIX 3iekrpuueckux craHuuid OAO «MMK», xortopas
o0OecrieunBaeT TEIJIOM HOKHYIO 4acThb IOpojJa M 4acTh II€XOB KOMOHMHATa. DJIEKTPOCTaHIUS
BBIJIa€T DJIEKTPOIHEPTHI0 B 3aMKHYThle pacrpenenutenbhble cetd 110 kB, olecneunBaer
AIIEKTPOIHEPIUEN YacTh FOPOJICKOT0 X03siiCTBa Ha HaNpsKEHUH, paBHOM 35 kB u notpebuteneit
koMOuHaTa Ha HanpspbkeHun 110 kB n 10 xB. Dnektpoctanius umeer HEOIOUHYIO TEIJIOBYIO
CXeMYy 1 KOMOMHUPOBAHHYIO TJIaBHYIO 3JIEKTPHUUECKYIO CXEMY.

XapakTep CyIIECTBYIOIIEH CXeMbl OOYCIIOBJIEH IOCIEA0BATEIbHOCTBIO CTPOUTEILCTBA
AJIEKTPOCTaHLMU B Tpu ouepenu. TOL| pacromaraer mecTbl0 CHHXPOHHBIMH TE€HEPATOPAMH,
cyMMapHoi MomHocThi0 330 MBT, mecTbio TpaHchopMaTopaMu U BOCEMbIO SHEPreTHYECKUMU
kotiamu. Cs3b ¢ ceTsimu 110 kB ocymiecTBisieTcst uepe3 6 MOBBICUTEIBHBIX TpaHC(HOPMATOPOB.
B moxpbITHN MHUKOBBIX 3UMHHUX Harpy3oK y4acTBYIOT 2 BojorpeiHsix kotna. TOL] paboraer Ha
IIPUPOIHOM raze U SIHEPreTUYECKOM YTJIE.

TOI o 110 kB BXoaMT B KOJIBIEBYIO C€Th, 00pa3oBaHHYy0 noacTanimsaMu Ne 77, 90, 63 u
coocteenno TOLl. Ot pacnpenenutenbHoro ycrpoiictBa 35 kB B ocHOBHOM mnuTaroTcs
HOTPEOUTENN TOPOJCKOTo X03aicTBa: nmoactaHius Ne 45- xonposbril nex Ne3 3A0 «IIpoduty,
noactanimu Ne 89, 44, 49- ropoackoe xo3sUcTBO U nojacTaHusg Ne 42- Taropasi oJCTaHIUS Ha
OAO «MMK». Harpyskoii 10,5 kB sBnsitoTcss coOCTBeHHbIE HYXAbI, mojacTaHuus Ne 75 u
YaCTUYHO  ropoackoe  xoszsaucrBo.  Harpyskon PY 110 kB  sBmgerca  AlIK
AJIEKTpOCTaJeIuIaBUIbHOrO 1iexa, cran «5000» m Harpyska MPK (IIC-81). B nHopmanbHOM
peXUME OCYLIECTBISAETCS Bblava 31eKTpodHepruu ¢ muH TOL] B cropony noacranuuum Ne 77.

Ob6opynoBaHue TypOMHHOIO YydYacTKa IpeJHa3HAueHO JUIs BBIPAOOTKM M OTIIyCKa
AIIEKTPUYECKON U TEIIOBOW HHEPrHil BHEIIHUM MOTpeOuTENsIM (KUJIbIe palloHbl ropojia U 1exa
KoMOuHaTa). BpIpaboTka >IEKTPUYECKOH HHEPrUU OCYIIECTBISIETCS B TypOOoreHeparopax,
KOTOPBIE OTHOCSITCSI K OCHOBHOMY JHepreTuueckoMy obopynoBanuto. K BcmomorarenbHoMy
00OpYIOBAaHUIO OTHOCATCS: KOHJIEHCATHBIC, CJIMBHBIC, MHUTATEIbHBIC, MACIsSHBIE M IPOUYUE
HAacoChl, OOWJEpHBIE YCTAHOBKH, MACIIIHOE XO34HCTBO, PpEreHepaTHUBHBbIC I10J0TPEBATENH,
Jiea’paTopsl U Jp.



I'maBHas snmektpuueckas cxema [[OC — xoMOMHUpOBaHHAs, COJACPKHUT HEOJIOUYHYIO U
6mounyto yactu. broyHast yacTh cxembl BKIIIO4aeT Ba Oyoka (reaeparop Ne3 — tpanchopmatop
No5 u reneparop Ne§ — tpanchopmarop Ne6), nmpucoenunennbix k mmaam 110 kB. OPY 110 kB
coOpaHo 10 cXxeMme ¢ ABYyMs pabOYMMH B 00XOTHOM crcTeMaMu IIMH, 00e paboune CUCTeMBbI IIIUH
CEKIIMOHUPOBAHbI BbIKItOUaTesiMU. ['eneparoproe PY nanpsixenuem 10 kB coctout u3 yetbipex
CEKIIMi{, CBA3aHHBIX CEKIIMOHHBIMHU PEaKTOPaMHU, U TPAHCPEPTHON CHCTEMBI IIHH, HOPMAJILHO HE
HaXOIIENCs MO1 HAPSDKEHUEM.

C mumn I'PY 3anurtansl noxpcranumu NeNe 3. 20, 20a, 70, 27 (KOKCOXMMHYECKOE
MPOM3BOJCTBO), 34, 93, 7, 2 (momeHHBbIHN 11eX), 11 (00XKUMHOM 11€X, B HACTOSAIIEE BpeMs — IeX
OTJICJIKH JINTOM 3aroToBku), 71, 81, 43 (ex u3noxHui), Sa (HoBast 6eperoBas HacocHast Nela), 78
(macocHas mepBoro moabema Nel7), 79 (macocnas Ne20), 50, (MapTEHOBCKHH IieX, HBIHE -
AIIEKTPOCTAJICTUIABHIILHBIN 11eX ), 8 (MapTeH U PacoHHOIUTEHHBIN 11eX), 10 (TopoacKkoe X0351CTBO
neBoro Oepera), a Takke KPY-10,5 kB (¢$.135, ¢.111), ¢ koTOporo 3anuTaHbl «JIUCIIETYCPCKASH
nojcTaHIys 1exa ynaBnuBaHus Ne2, terutoBas HacocHas IICII, dbekambHas HacocHas; Kpome
toro, oT ['PY no ¢.123 nuraetcs IV cekuus n./ct. 26 (c.H. [IBOC-2) u 0TX0a5T pe3epBHBIE BBOAA
Ha 1./ct. 31p (JITILI-10), 29 u 296 (KKII), 36 (orHeynopHOE MPOU3BOJICTRO).

I[IBOC cxemMHO U TeXHOJIOTMYecKH JenuTcs Ha nBa 0sioka (IIBOC-1 u [IBOC-2), [IBOC-2,
B CBOIO OYE€pe/Ib, IT0/Ipa3/ieeHa o apaMeTpam napa Ha OJOKH CPEIHETO U BBICOKOTO JIaBJICHHUS.
Oynkuuu reveparopHoro PY [IBOC-2 Bemonnger noacranuus Ne25, koTopas UMEET CEKUUU
HanpsbkeHueM 6 kB u 10 kB, cBszannbie uepes Tpanchopmaropsl NeNe 8,9 u 16. K I cekunu 6 kB
noakiroyeH TI-1, k I cekuun 10 kB — TT'-2. TI'-3 u TI'-4 BbIIaIOT 37EKTPOIHEPTUIO HA MKUHBI 10
kB m./ct. 87 ($.87-25, $.87-54). C mmn 10 xB m./ct. 25 nuraercs KPY 10,5 kB, ¢ xoToporo
OTXOIAT KaOenabHbIe JuHUM Ha mojctaHmuu NeNe 4a DCIIL, 70, 34, 93, 2. C LIDC m./ct. 25
cBsi3aHa KaOenpbHBIMHU JHUSAMH 10 .25-01, §.25-06, §.25-07. C PY-6 kB nuraercs o aBym
paboyuM U TpeM pe3epBHBIM BBOAAM I1./CT. 26 (COOCTBEHHBIE HYX/IbI), KpOME TOT0, C 3TOoro PY
3anuTaHbl cOOpKU KOTJIOB NS u No6 (00K cpenHero napiienus), m./ct. 78 u 79.

PY noacraniuu Ne26 umeet deTslpe CEKIIMU, ITepBasi U BTOpasi HOPMAJIBHO 3alMUTaHbI OT
n./cT. 25 (.25-17 u ¢.25-21) 1 uMeroT pe3epBHBII BBOJ € 3TOH ke mojacTtaniuu 1no ¢.25-13 uepes
JiBa BBIKIIIOUaTens Ha obe cekuuu. 111 cekuns HopmanbHO nuTaercs yepe3 TpaHchopmarop Nel2,
¢.26-66 ot mn./ct. 87, VII cexuus, §.87-62, oT 3Toro xe TpaHchopMmaropa uepe3 BHIKY M3
pasbeanHHUTENEN nUTaeTcs coopka kotia Ne5 B/1; pe3epBHBIN BBOA MPELyCMOTPEH OT I1./CT. 25,
$.26-60 (25-19). IV cekumus mo HopManbHOM cxeme 3anutaHa oT [[OC, ¢.123 wuepes
tpancpopmarop Nel0, ot 3TOr0 *Ke TpaHchopmaropa nuraercs coopka kotiaa Ne6 B/1; pe3epBHBIN
BBOI — (0.25-20 (26-59). COopka kotia No7 B/1 murtaercs o aBym BBogam oT Il u IV ceximii. C.H.
0JI0Ka CpeTHETO AaBIICHUS U YaCTh MUTATEIHHBIX HACOCOB B/JI MUTAIOTCS HEMOCPEACTBEHHO C IITUH
n./cT. 26. TpancpopmaTops! codcTBeHHbIX HY) 1 6/0,4 kB (NeNe 1-7, 14) nurtarorcs ¢ muH 1./cT.
26. [lomumo c.H., ¢ mHH 1./cT. 26 nuTarorcs HacocHas Ne25 (§.26-29 u ¢$.26-30), arperatsl
HacocHO Ne2 Broporo moawsema (m./cT. 6, 06e3 cOopHbIX MmMH) U HacocHoW Ne6, PY-6 kB
nojacTaHK 93 1oMeHHOro 1iexa. CeKIIMOHHBIE BBIKIIOYATEIN HOPMAIBHO OTKIIOYEHBI.

[Toncranmuss Ne 87 BeimosiHAeT (GYHKIOUM MOBbIcUTenbHOW mojctaHuuu [IBOC-2 u
cBsA3aHa Ha HanpspbkeHuu 110 kB onHoilt nuaMel — ¢ noacranumen Ne 30 u onHoi nmuauei — ¢ LIDC.
OPVY-110 kB co0paHo mo cxeme MOCTHKA, BBIKIIOYATeNIb B MOCTUKE HOPMAJIbHO BKJIIOYEH.
PV-10,5 kB cocTtouT u3 BOCBMHM CEKIMH, OCHOBHBIE YETHIPE U3 KOTOPBIX MOJKIIOYEHBI
HernocpencTBeHHo K TpanchopmaTopam Nel u Ne2 80000 kB-A, ocTaibHBIEC YETHIPE MOIKIIOYCHBI
K OCHOBHBIM ceKIUsIM uepe3 peaktopsbl. TT-3 u TI'-4 noaxirouensl ko II u Il HepeakTupoBaHHBIM
cekmusM cooTBeTcTBeHHO. C V (peakTUpOBaHHOM) CEKITUU OTXOIUT TPETUN BBOJ] HA TTOICTAHITHIO
No 5a. C ocTanbHBIX peaKTUPOBAHHBIX CEKIIMM OTXOAT IMHUM Ha nmoAacTaHuu Ne 71, 79, 4a, 4r u
Ha JICII niexa u3I0KHHII.

[Torpebutenu OAO «MMK» mnpencraBieHsl MPEUMYIIECTBEHHO MNOTPEOUTENSIMH C
PE3KOTIEPEMEHHOM HArpy3KO#, YTO OMPENETHIO CXeMy UX dJeKTpocHabxeHus. CylecTByromas
pactipenenutensHas cetb 110 kB koMOuMHaTta sBisieTcs pagualibHOW C TMPUCOSAMHEHUEM
noactannuii 110 kB o cxeme «riy6okoro BBoga» ot I1C 220 kB.



OcHoBHO# TIpoOseMoit MDY SBISIOTCS BBICOKHE YPOBHH KOPOTKOTO 3aMBIKaHHS TIPHU
3amkayToil cetu 110 kB, nocturaromme (Ajii HEKOTOPBIX TMOJACTAHIMKN MPEBBIIIAIOIINE)
JIOITyCTUMBbIE 3HAYEHHUsS TOKOB OTKJIIOYEHHs BbIKIIOYaTeNiel. OTO OO0YCIIOBIEHO BBICOKOH
KOHIIEHTpAIllMell HCTOYHUKOB MUTaHUS , OOBeAWHEHHBIX ceThio 110,220 kB HeOombIION
MPOTSHDKEHHOCTH, a TAK)KE BHICOKOW KOHIIGHTpaIlMel CHHXPOHHOW Harpy3ku norpeduteneir OAO
«MMK».

B 2008 r. MakcuMyM 3JIeKTpUUYECKO Harpy3ku MOV B rpaHuiiax nesTeabHOCTH
sHeprocopIToBOM opranuzanuu OO0 «Marauroropckas 3HepreTudeckas KOMIaHus»,
COBMEIIEHHBIN ¢ MAaKCUMyMOM YenssOMHCKOH sHeprocucteMsl, coctaBui 1150 MBT, uro
CPaBHMMO C MAKCUMYMOM Harpy3Ku HeOOoJbI1I0# 3HeprocucteMsl. Bennuuny cnpoca Ha
3JIEKTPUYECKYIO MOIIIHOCTH B 3Heproysie onpeaeisier OAO « MMK». [loist OAO «MMK» B
MaKCUMYyMe 3JIEKTpUUYECKON Harpy3ku sHeproysia B 2008 r. coctaBuiia 80%, 4TO COOTBETCTBYET
920 MBrT.

MupoBoii s3xoHomuueckuit kpuzuc 2008 —2009 rr. okaszai CylecTBEHHOE BIUsSHUE HA
paboTy Kak caMoro Ipou3BO/ICTBA, TaK U CUCTEM ero 3Heproodecnedyenus. Tak, npu aHaause
rpaduxoB Harpy3ku 3a 2008 r. ObUIH BBISBJICHBI JJOBOJIBHO CYIICCTBCHHBIC KOJICOAHMS
IIPOMBIIIJICHHON Harpys3Ku:

— JI0 TIepHo/ia KPU3KCa dIEKTpUUYecKast Harpy3Ka rnorpeoureneii MarHuToropckoro
3HepreTudeckoro ysua cocrasuia 1025 MBT, B 1.4. Harpy3ka OAO «MMK» - 855 MBT, Harpy3ka
r. Marauroropcka — 125 MBT;

— Ha HayaJo nepuoja kpusuca (OKTs0pb-1eKkadphb) JIeKTpUUecKasi Harpy3Ka
noTtpedureneit cocrapmia 750 MBT (mpouszonuio ee cumkenne Ha 30%), B T.4. Harpy3ka OAO
«MMK» — 550 MBrT (caumxkenue na 40%), r. Maruutoropcka — 165 MBT;

— B yCTaHOBHBIIUCS nepuox (Mapt-ampens 2009 r.) Harpy3ka norpedureneit MDY
coctasiisger 900 MBT, B T.4. Harpy3ka OAO «MMK» — 660 MBT (mpousotien npupoct Harpy3ku
M0 CpaBHEHUIO ¢ OCeHbIO Ha 17%) u r. Marauroropcka — 165 MBT.

[TpoBeneHHOE HCcIeI0BaHUE PEXUMOB PabOTHI ANeKTpuyeckux cereit 220 kB MOV B
NepUo KpU3Kca BBIIBUJIO, UTO rpaduk aiekTpuiyeckux Harpy3ok OAO « MMK» noiaHocThIO
MIOBTOPSIET 3arpy3Ky MPOU3BOJCTB M0 BBITYCKAEMOW MPOLYKIMH. DIEKTPUUECKas Harpy3Ka
KOMMYHaJIbHO-OBITOBBIX IoTpedureneit r. Marauroropcka B 2008 r. coctaBuna 160 MBT, urto
COOTBETCTBYET 16% 0T cyMMapHOI NOTPeOHOCTH B 3JIEKTpUUYECKOM MoIHOCTH MOV, 1 B epuon
KpHU3Kca HUKaKUM 00pa3oM HE W3MEHUJIACh.

B 2008 rony snekrpocranuusamMu OAO «MMK» BoipaboTano 5518 miH. kBTxy.
ANIeKTpO3HEeprunu. Takas cylecTBeHHas BEIMYMHA CBA3aHA C TEM, YTO B MTOCJIEAHHE I'OJIbl B
YCIOBHSAX pOCTa 3IEKTPUUECKUX Harpy3ok asnekrpoctannu OAO «MMK» pabotaror ¢
MEPETPY30M C LIEIbI0 YBEINYEHHUS] COOCTBEHHON BBIPAOOTKM U CHMXKEHHUSA 3aTpaT Ha MOKYTIKY
AJIEKTPO3HEPTUU HA PHIHKE 3JIEKTPOIHEPTUU.

B nepuon xpusuca cutyanusi U3MEHHIACh. DJIEKTPOCTAHLIUSAMU SHEProysia
MOKPBIBAJIOCH:

— 1o niepuojaa kpuzuca — 560 MBT, i 45% nHarpy3sku y3na (ot 1025 MBT);

— Ha Hayao nepuozaa kpusuca — 530 MBT, min 66% Harpysku y3na (ot 750 MBT);

— B ycTaHoBuBIIHUHcs nepuoa — 620 MBT, unmn 66% narpysku y3ma (ot 900 MBT).

B cBsi3u ¢ HEOOIBIINUM CTIaZIOM HArpy30K B MEPHOJ KPU3UCA YPOBHU HANPSIKEHUS HA
TOJIOBHBIX MOACTAHIMAX U 3N1eKTpocTaHIuAX OAO «MMK» BBIpOCIN IO YPOBHIO HAIIPSKEHUS
220 kB no 246-252 kB, no yposHto Hanpspkenus 110 kB o 117-120 kB. Tem He menee,
(dakTHyecKue YPOBHU HAINPsHKEHUS HE MPEBbIIIaI MaKCUMallbHOE paboyee HalpsHKeHHE 10
I'OCT 721-77.

[Tpu aHanu3e AaHHBIX 1O rpaduKkaM Harpy3Ku aBTOTPaHC(HOPMATOPOB TOJIOBHBIX
noactaniuii (I1C) 220/110 kB ObL1H BBISBIEHBI CIIEAYIONIHE 0COOEHHOCTH paboThI
anekTpudeckux cereit 110 kB MOYV:

— J10 TIepHo/ia KpU3KUca B HOPMAJILHOM pexXHUMe 3arpyska aBroTpancdopmaropos 220/110
kB na I1C NeNe 30,60,77,90 naxoaunacek B auana3one 20-35% oT HOMHUHaAILHOM MOIITHOCTH;



— B IIEpUOJ] KpU3HCa B HOPMAIBHOM PEeXXHUMeE 3arpy3ka aBrorpanchopmartopon 220/110 kB
Ha [1C NeNe 30,60,90 mHaxoaunack B quana3zone 25-35% oT HOMUHAJIBHOM MOIIHOCTH, a Ha
noactanuuy Ne77 — 3% oT HOMHHAIIBHOM MOIIHOCTH;

— B YCTaHOBHBILHUICS MepHoA — 3arpy3ka aprorpanchopmaropon I1C NeNe 30,60,90
coctapiseT 30-45% ot HomuHAITBHOM MOoNTHOCTH, a IIC Ne77 — 15% oT HOMMHAIBLHOM MOIITHOCTH.

Onexrpuueckue cetd 110 kB u BbllIe 110 pe3ynbraTaM aHajIn3a PEKUMOB B 3UMHUN
MakcumyMm 2008 r. xapaKkTepu3yITCs HAIMYMEM CYIIECTBEHHOIO pe3epBa 10 3arpy3Ke
aBrorpanchopmatopos I1C 220/110 kB u nuraromux auamii 110-220 kB. DTa cutyanus
coxpaHnsieTcs U pu paboTe ¢ MPOEKTHON MPOU3BOAUTEIHLHOCTHIO.

[Tocnennue roael xapakrepusyrorcs ans MOV pacmmpenuem cereit 110 kB, koTopoe
CBSI3aHO C BBOJIOM HOBBIX noTpeoduteneid. Tak, B 2009 r.BBeieH B CTPOil KOMILIEKC
mucronpokatHoro nexa Ne9 (cran «5000» ropsiueit mpokatku) u I1IC 110/10 kB Nel6 ¢ nByms
TpanchopmaTopamu 1o 63 MB.A, pacimpeHne cTajaeriaBuiIbHOTO MPOU3BOJICTBA 3a CUET BBOJIA
MAaIIMHbI HENPEPBIBHOTO JINThS 3ar0TOBOK Ne6 KHCIOPOJHO-KOHBEPTEPHOTO 1I€XA C
3JeKTpUYEeCKOi Harpy3kou 45 MBT, neun-koBia Ne4 B 351eKTpOCTaNEIaBUIBHOM LIEXE C
Harpy3koi 25 MBT. Dnexktpuueckue Harpy3ku peKOHCTPYUPYEMbIX U BHOBb BBOJIUMBIX
MPOU3BOACTB IMPH peaau3auy Mep Bbixoaa u3 kpusuca Ha 3tan 2009 r. cocraBuiu 101 MBT,
TOrJJa CyMMapHbI MaKCUMYM Harpy3KH ¢ y4eToM PeKOHCTpYKIuH cocTaBui 1250 MBT. Oto
BBI3bIBAaCT HEOOXOUMOCTh PEKOHCTPYHUPOBATh U pacnpenenurensbabie cetu 110-220 kB ¢ yuerom
KECTKHUX TPeOOBaHUH MO HAJIS)KHOCTH AIEKTPOCHAOKEHUS HOBBIX O0BEKTOB, UTO SBIISIETCS OAHUM
13 OCHOBHBIX HallpaBlieHU pa3BuTus 3Heproxossiictea OAO «MMK». B 2011 r. BBenieH B
HKCIUTyaTalUI0 KPYNHENHIIHH 11ex Xos1o0aHo# npokaTku Nell ¢ ycraHoBieHHO#M MoutHOCTBIO 40
MBT u I1C Ne23 (2x63 MB.A).Heo6xoa1uM0 0TMETUTH, UTO corfacHo «CTpaTeruu pa3BUTUS
AIIEKTPO3HEPreTuky I. Marnutoropcka 10 2013 r. mpupocT 3JeKTpUUeCcKOi Harpy3KH COCTaBIIsET
115 MBT.



3 Ctpykrypa AO «'OPIJIEKTPOCETb»

[Tpuammn pabotsl AkunoHepHoro OomecTBa «I'OpITEKTPOCETHY 3aKITFOYACTCS B
MOJTy4YeHUH, MpeoOpa3oBaHUM U JOCTABKE JI0 MOTPEOUTENS JIIEKTPOIHEPTUN HAJIEKAILIETO
kauecTBa. CTpykTypHO AO «I"OpaIeKTPOCETh» ACTUTCS HAa YIACTKH 10 crienuuke padoThl: TPU
y4acTKa BHICOKOBOJIBTHBIX CeTell — B UX BelleHuu obopynoBanue Bcex TII ropona u xaGenbHbIe
muann 10,5 kB, koTopsie atu TI1 coequHsI0T; y4acTOK KaOEeNbHBIX JIMHUNA — OHU 3aHUMAIOT
kabensmu 0,4 kB, coenunstironumu TIT 1 HEmocpeICTBEHHO OTPEOUTENCH;
AIIEKTPO-TEXHUYECKAast 1a00paTOpUsi — 3TO BBICOKOBOJILTHBIC MCIIBITAHUS, HAJIATKA PEICHHON
3aIUTHl M1 aBTOMATUKHU, TEJIEMEXaHUKH, CBSA3H U T.I1.; Y4ACTOK IMOJCTAHIUN U PEMOHTA
BBICOKOBOJIBTHOTO 000pY/IOBaHHUS — 3TO HKCILTyaTaus u peMoHT obopyaoBanus 110, 35 u 10 kB,
WX 3a7a4a — TpPaHC(POPMHUPOBATH EKTpoIHepruto HanpspkeHueM 110 kB wm 35 kB B 10,5 kB u
noJiaTh e Ha kabenpHyto JuHuo 10 TII. D10 moapasneneHus, KOTOPbIE HEMOCPEACTBEHHO
CBSI3aHbI C 3JICKTPUUECTBOM, pabOTy APYTUX paccMaTpUBATh HE OyaeM.



4 PeKOHCTPYKIIUM U COBPpeMeHHOe 00opya0oBaHue HA 00bekTax OA

«T'OPOJIEKTPOCETDb»

Monepuuzarus o6opynoBanus 00bekToB AO «I"OPDJIEKTPOCETby npoBoautcs
MOCTETIEHHO U MOCTOSIHHO. ['opojicKas 3acTpoiika pacmupsercst — 3To TpedyeT BBoAa
JIOTIOJTHUTEILHBIX MOIIHOCTEH. Tak Tpu roaa Hazan ObL1u BBeneHbl [1C «Cretnas» u I1C
«Toprosas». Onu HeOONBIINE (YCTAHOBICHO MO OHOMY TpaHC(POPMATOPY MOIIHOCTHIO 2,5
MBA), npenHa3HaueHsbl 171 31eKTpocHa0)eHus rnocenka « CBETIIbI 1 KOMMEPUYECKUX 00BEKTOB
I0’)KHOM OKOHEYHOCTH ropojia. B HacTosiiee BpeMst IpOBOAUTCS MacIITa0Has peKOHCTPYKIIHS
[1C98. Ona HeoOxoauMa u3-3a crieu(PUKNA yYCTAaHOBJIICHHBIX CHIIOBBIX TpaHC()HOPMATOPOB — OHH
TpexoOmoTouHsle, BbIatoT 35 u 10 xkB. ITo cropone 10 kB momHocTel qoctatouHo, a Bot 35 kB
3arpy»eHa noj HomuHazl. s pa3rpy3ku 3Tux TpanchopMaTopoB ObUT CMOHTUPOBAH €IIe OJIUH —
32 MBA. JIns nvero B PY — 10,5 kB Obu10 BBIICIICHO erie nBe cekiun, Ha OPY-110 xBobuin
CMOHTHPOBAHBI: 3J1era3oBbiil BeIkIouaresb 110 kB, pazseaunurens, TpanchopmaTopsl ToKa U
Hanpsbkenus 110 kB, a taxxe nepsas B «['OPOJIEKTPOCETW» xabenpnas muaus 110 kB. Ha
OPY-10 kB 1onosHATENHO YCTAHOBUIIM JBA AYTOracsAlluX peakTopa U pa3beAUHUTENN K HUM.
OIHOBPEMEHHO C 3TUM OBUIN 3aMEHEHBI MOPAJIBHO U (PU3NYECKU YCTAPEBIINE MACIISHbBIC
BBIKJTFOYATEIN — HA BBOJIHBIX, CEKIIMOHHBIX U TIOCTENIEHHO OTXOAIIUX (puaepax.

Boo01ie 3amena MacIISTHBIX BBIKJTFOUATEIeH Ha BakyyMHBbIe (110 10 kB) mim Ha serazoBbie
(mo 35 u 110 xB) mu y>e npoBOIUTCs, WK €CTh B IUIAHAX Pa3BUTHA. ITO 3aBUCUT OT OIOJKETa U
BO3MOXKHOCTH Oecriepe00HOTro mUTaHusl moTpeduTeneil. HeBO3MOXHO OTKITFOUHTH BCIO
nojcranimio uinu naxe Bce TII 6onee, uem Ha cyTku. [103TOMY pPEeKOHCTPYKIIMH 3aTATUBAIOTCS 110
BPEMCHH Ha MECSIIbI U 00JIbIe. EcI 03BOJIIET TEPPUTOPHSI U OFOKET TPOIIE MPOBECTH
CTPOUTENLCTBO HOBOTO 00BheKTa — Tak 10 JieT Ha3aa mody4yminock ¢ noacraniueit Ne49. B o Bpemst
KaK psJIOM CTPOMJIach HOBAsI, CTapasi MOJTHOCTHIO PYHKIIMOHUPOBaJa. A MOCIe IMyCKa Ha XOJIOCTON
xoJ1 HoBoM mojicTanimu kabenu 10,5 kB co crapoii mocreneHHo, OIUH-BA B IeHb, ObUTH
nepeBe/ICHbl Ha HOBBIN YHEPTrOOOHEKT.

Tak ke B TeYeHUU NOCIIETHUX JIBYX JIET HA T€X MOJACTaHUuUAX, rae B PY-10,5 kB
YCTaHOBJICHBI TYEHKH 3aKPHITOTO THUITA, ObLJIA CMOHTHPOBAaHA M B3ATa B paOOTy AyroBas 3aIlluTa.
Ee oTnnuune oT 0OBIYHBIX 3aIIIUT COCTOUT BO BpEMEHU cpadaThIBaHUs-AyTroBas 3allnuTa padboTaeT
0e3 BhIIEPKKHU BPEMEHU, MTHOBEHHO, TEM CaMbIM 3amuiias Bcio cexkiuio 10,5 kB ot mocneacTBuit
KOPOTKOTO 3aMbIKaHUSI BHYTPH sUeeK. Takue aBapuifHbIe CUTyaIll HAHOCAT OOJbIION yiiepo u
Ha WX JIMKBUJAIMIO TPATUTCS 3HAUUTEIILHOE KOJIMYECTBO BPEMEHU U CHII.

B Tex ke suelikax MeHSIOTCS HEdPPEKTUBHBIE KOHIIEBbIE KabeTbHbIe My(PThI C MACTUKON
Ha TaK Ha3bIBAEMBIC CYXHE, HECTEKAEMbIE MY(PTHI.

B HacTos1ee BpeMs MpoKJIaasIBaeTCs ONTOBOJIOKOHHBIN Ka0elbh Ha OCHOBHBIE 0ObEKThI
AO «'OPOJIEKTPOCETDb» myst 3aMeHbl ycTapeBIliel U HAJIEKHOW TeIeMEXaHUIECKOM CBS3H.
JIeMOHTUPYIOTCS CTapble MPUOOPHI yueTa U YCTAaHABIUBAIOTCS COBPEMEHHBIE — DIIEKTPOHHBIE.

B kBapransabix TII Takxke npoBoasTcs paboThl o 3aMeHe naHenel pyounsHukoB 0,4 kB
Ha OoJee coBpeMeHHbIe. [l HUX 3aKkynaroTcsi HoBble Tpanchopmaropsl 10/0,4 kB — ¢ MmeHbIInMu
rabapuTamMH U BECOM.



5Hoacranmus Ne99

[Moxcranmus Ne99 noctpoena B 1977r.  coenunHena ¢ TpanchopMaTOpHO MocTaHIUEeH
Ne66 n moacranuuent «CMenoBckash BO3AYIIHONW JInHUEH anekTpornepenay 110 kB. Benena B
skcrutyararuio B 1997r. [loncranuus kinaccom Hanpspxerus 110/10 kB.

[Toncranmms Ne99 naxonurcs na ynune Tpyna 44a, ropona Marautoropceka. [luraercs ot
JBYX MOACTaHIMN - 0T CMEIOBCKOH nojacTaHimu GpeepaabHoro ypoBHs U noactanuuu Ne60, mo
110 xB kaxnas.

[Toncranius Ne99 ciay uT 1711 TUTaHUS TOPOJCKUX JIEKTPOCETEH: OT I0KHON YaCTH T.
Maruutoropcka J10 yi. CoBETCKOil apMUU.

Ha nmopcranmmu Ne99 ycranosnens! 18a cuioBbix Tpancopmaropa T1 u T2 tuma TPIH
63/110/10 momuocThio 63MBA. (T - Tpexdasnsbiii; P - ¢ pacmienieHHoi 0OMOTKOH, T.€. 1B
oOMoTku Ha ctopoHe 10 kB; /1 - oxnaxxaeHue Macia oOCyIEecTBISIETCsS. 00lyBOM BO3/1yXa IIpH
MOMOIIIY BEHTUJIITOPOB, YCTAHOBJICHHBIX B MACIOOXJIAAUTENAX TpaHchopmaTopa; H -
peryiMpoBKa HaPSDKEHUS 10J1 Harpy3Koil, MOXKHO peryJaupoBaTh HaNPsSyKEHUE MOBBIIIATH €r0
WM TTIOHM)KATh, HE OTKJIIOYasi TpaHcPopMaTop).

VY xaxxaoro TpanchopmaTropa IMEETCs paCIIMPUTENbHBINA 0ak st Macna (puc. 17),
npeIHa3HauYeHHBIN IS TOepKaHHUs YPOBHS Macja B TpaHC(OopMaTOpe C yKa3aTelIeM ero
BEJIMYMHBI, B 3aBUCUMOCTH OT TEMIIEPATyphl Macjia U OKPYXKarollel Cpeibl.

Tpanchopmaropsl T1 u T2 ycTaHOBIEHBI HA OTKPBITOM PACIIPEICTUTEILHOM YCTPOHCTBE
(OPY 110), (puc. 15)

Ha OPY 110 ycranosinensl 2 cucteMsl muH 110 kB, ¢ koMMyTaninoHHBIM 000py10BaHUEM
Y CEKLIMOHHBIM MACJISHBIM BBIKJIIOYATEIIEM.

[Tomumo 3Toro, Ha OPY 110 ycTaHOBIEHBI MOTHUEOTBOBI M PA3PSAHUKH JUISI 3AIIUTHI OT
BHEIIHUX U BHYTPEHHUX NEPEHANPSLDKEHUN CETH.

Ha BBonHbIX nopranax 110 kB ycTaHOBIEHBI BBICOKOYACTOTHBIE 3arpaiuTENH,
npeHa3HauYeHHbIE [T Iepejaul CUTHala BBICOKOM yacToThl o inHuu 110 kB Ha nmoacTanumu ot
KOTOPBIX 3anmuTaHa nojctaHius Ne99. Curnanamu MoryT ObITh KOMaH bl Ha JIeHCTBHE peIeiHOM
3alllUTHhl, @ TAKXKE U3MEpUTENbHbIE BEIUUUHBI (pUc. 18).

Taxoke Ha OPY ycTaHoBieHbI TpaHC(hOPMATOPhI TOKA U HAPSKEHNUs, PeTHA3HAYEeHHbIE
JUISL U3MepeHus Toka U HanpspbkeHus B nensx 110 xB. (puc. 15).

Ha OPYVY ycTaHOBIIEHBI IIMHHBIE PA3BEIUHUTEINN, C 3a3EMIISIFOILIMMH HOXKAMHU.
PazbenunuTeny npegHa3zHadeHbl A1 CO3/1aHNs BUIUMOTO pa3pbiBa LENU U 00ecTieueHMs
6€30I1acCHOCTH BO BpeMsl pa0bOThI. 3a3eMIIIOLINE HOXKH CITyKaT JiJIs oOecrieueHust 6e301MacHOCTH B
CIlydasiX HeMPaBUJIbHBIX AEUCTBUN ¢ KOMMYTAllMOHHBIMU anapaTamH.

Kommyranus nHa OPY 110 kB ocymiecTBisieTcst MacasHBIMU BBIKITIOYATENIMU (puc. 16).
Onu nipeacTaBisior 3 6aka ¢ papPopoBEIMU BBOJAMHU € OOLTUM MTPUBOJOM Ha KOHTAKTHI
BBIKJIFOYATENsl. PAIOM C BBIKITIOUATENISIMU YCTAaHOBJICHBI MIKa(bl TUTAHUS U yIIPaBICHUS
BBIKJTFOYATEJIS.

Hanpsoxenne 10 kB nocne ero tpanchopmarnmu 110 kB nonanaer B
KOMIUTEKTHO-pacnpenenutenbHoe yerpoiictBo (KPY 10 xB), (puc.12), rae uepes
KOMMYTAIIMOHHYIO alIaparypy pacrpeaessercs K moTpeduTensM no kabenbHbsiM JTuHusAM 10kB.



OnnonmHEHAs cxeMa noAcTaniuu 99 (puc. 1).

Puc 1 — Ognonunelinasg cxema

AnmnapaTypa ynpaBieHUs] OEpaTUBHBIX LleNed UMeeT HCTOUHUK OCTOSIHHOTO TOKA -
aKKyMYJISITOpHYIO OaTtapero (puc. 10), KoTopasi HAXOIUTCS B PEKUME MOI3aPSIIKHA Yepe3
3apsAHBIN anmnapar.

VYrpaBneHue moJACTaHIMK OCYIIECTBIISIETCS CO IIIUTA yrpaBieHus (puc. 2).

Puc 2 - Ilut ynpasneHus.

Muemocxema noactanuuu Ne99. (puc. 3)

Ha pucynxke 3 maemocxema cxema 110 kB u 10 kB, Ha koTOpo#i cxemaTH4HO H300paKEHO
OCHOBHOE 000pYZ0BaHHE MOJICTAHLIMU U YCTAHOBIICHBI KIIIOUU YIIPABICHUS KOMMYTallMOHHBIMU
amrmaparamMu.

Puc 3 - MuemMocxema



[Tanens curnanuzanuu (puc. 4). Taxke uMeeTcs peneliHas aBTOMaTHKa 3alUThI (TTaHETH
curnanuzanun) (puc. 4) (7-8 naneneit) Bece HencnpaBHOCTH MOKa3bIBAIOTCS HA armaparype,
MEPBBIM JEJIOM cpabaThIBACT CUTHAIM3AIIMS, IPH YCTPAHEHUHU HEMOJIa10K IEPBBIM JI€JIOM
BKJIIOYAETCS [IBETOBAsI CATHAIM3AIMS U CMOTPUTCS KaKKe OJIMHKEPa BBIMAIN U ONPEeIseTCs
HEUCIPAaBHOCTb.

Puc 4- [Tauens curnanuzanuu

[[ut co6cTBEHHBIX HY X (pHC. 5)

[TuTanue npous3BoaUTCA OT ABYX TPaHC(HOPMATOPOB COOCTBEHHBIX HYKI — 3TO (uiep
99-03 u 99-44 no 10 kB. TpancdopmaTops! mpeodbpazoBeBatoT HanpsokeHnue ¢ 10 kB Ha 220 B u
220 B, nonarotes Ha cooTBeTCTBYOIIYI0 cekimio (1 u 25 cexuust), Takxke 220 B, ABP nHa
CEKLIMOHHOM aBTOMATe.

Puc 5 — I1IuT cOOCTBEHHBIX HYX]T

[kadwr JIncTaHIIMOHHON 3aIUTHI (pUC. 6)

Ha noncrannmm umerorces mkadbl IUCTAaHIIMOHHOM 3aIIUThI, KOTOPBIE MOAIEPKUBAIOT
cBs3b co CMenoBckoit u moactannueit Ne60. [lannas anmapaTypa nmpeaocTaBiseT
JTUCTAHIIMOHHYIO 3aIIUTY U KOHTPOJIb HAMPSKSHHUSI, TAK)KE YACTOTHYIO 3aIUTY.

Puc 6 — [lIkadb1 TUCTaHIIMOHHON 3aIUTHI.



OtnenpHBIC YacTH 000PYI0BAHUS MPEAOCTABISIOT AU HEepEeHITNATBHYIO 3aIIUTY 110
JMHUU.

[xad "Kemp" (puc. 7).

Yepes srot mkad YensOuHCKast OACTAHIUS MOXKET YIPABIATh pab0Toil moacTaHINN
Ne99. Onu nonyyaroT curHansl IpU BO3HUKHOBEHUU BHEIUTATHOM CUTYallUHU 110 ONITOBOJIOKHY U
MOTYT 00€CTOUUTH MOACTAHIINIO JUCTAHIIHOHHO.

Puc 7 - lllkad «Kenp»

[Ika¢ ynpasienus u 00ayBoM Tpanchopmaropa (puc. 8)

OrtoT mkad oTBeUaeT 3a 00 1yB/OXITAKIACHIE TpaHC(HOPMATOPOB, 32 000TPEB TPUBOIOB U
MacisSHBIX 0aKoB. 3/1€Ch TaKXKe MPOUCXOAUT KOHTPOJIb U30JIALUH, €CIIM YTO-TO BKIJIIOYAETCS, TO
MIOKa3bIBAETCSI HEUCIIPABHOCTH Ha IIUTE MEPEMEHHOTO TOKA.

| ST
Puc. 8 — IlIka¢ ynpasnenus o6ayBom TpanchopmaTopa.

[ut mocrostHHOTO TOKA (pHC. 9)
[TocTOSIHHBIN TOK HY>KEH JIJIS JIMHAW 3allUThl aBTOMAaTUKH. HanpsbkeHne oCTOSTHHOTO
Toka pasHa 100 B.



Puc 9 — [lluT noCTOSTHHOTO TOKA.

HIxad MU3II (3apsaHoe ycTpoiictBo) (puc. 10).
CoyxuT 115 3apsjia akKyMyJISTOPHON OaTapeu, U BKJIL./BBIKII. MACIISTHBIX BBIKIIFOYATEIICH
110 u BeixmrouaTenu 10xB.

Puc 10 — [xad U3IIT

AxkymynsiTopHbie 6atapeu (puc. 11)

AKKyMynsTOpHBIE OaTapen cocTosT u3 108 6aHOK aKKyMYJISTOPHBIX OaTapei. «+»
KpacHBIH, «-» cuHUM. [I[puxoauT «+» Ha MepBy0 OaHKY, «-» BBRIXOAUT co 108 6anku. Tun
akkymynsitopaoit 6atapen « VARTA 2309», rae: 2 — HanpsbkeHue Kaxaou 6anku 2B, 3 — tun
HOJIOKHUTEIBHOH IUIACTHHBI, 9 — KOJIMYECTBO MOJI0KUTENbHBIX IIJIACTUH B KaXkaA0Hi 6anke. EMKoCTh
aKKyMYJISITOpHBIX Oatapeit — 450 Ammnep yacoB. AKKyMyJIATOPbI KUCIOTHBIE. DKCILTyaTalus
Oarapell 3aKIH04aeTCs MPAKTUUECKHU TOJIBKO B JIOJUBKE AUCTHIUIMPOBAHHON BOJBI Pa3 B IO/,
[Tomerenne akKyMynaTOpHON 6atapen 000pyJ0BaHO MPUTOYHO-BHITSXKHON BEHTUIISIIMEH.



Puc 11 — AkkymynaropHsie 6aTapen

KPVY (kxomruiekcHOE pacipeenuTelIbHOe yCTPOHCTBO) (puc. 12)
KPVY npennasnaueno qis pacnpenenenus toka no TII u LPII, tak ke 31ech HaxoasTCs
BBO/IHBIE CEKIIMOHHBIE BRIKTIOYATENN (9 pasHOBUAHOCTEN).

Puc 12 — KPYV.

HIkad AUVIC (aBTOMaTH3MpOBaHHAas HH(OPMAIIMOHHO-U3MEpUTENbHAsI cucTeMa) (puc.
13)
[Toxa3piBaeT 1aHHBIE 110 MOTPEOICHUIO U ABTOMAaTHUECKH NPOBEPSIET JaHHBIE.

Puc 13 - Illxkap ANUNC.



Panuarops! (puc. 14).

Ha pagnatopax (puc. 14) ycTraHOBIEHBI IBUTATEIH C 00TyBOM.

OHnu ciyxat A OXJIaKICHUs. BeHTUIATOp ycTaHaBIMBaeTCs Ha KX bl paguarop.
Paguarop coeanHeH coeMHUTEIBHBIM KpaHOM ¢ TpaHchopMaTopoMm. Bo Bcex BBogax
TpaHchopMaTopbl TOKa BCTpoeHHbIE. OTTy/1a BEIXOAAT TOKU HA MAHEIH 3allUThl.

Puc 13 — Papguaropsi.

Tpauchopmarop (puc. 15)

Tpancdopmarop 3-x ¢a3HbIl ¢ paciieryieHHOH 00OMOTKOM 110 HU3KOW cTopoHe, r1e: 1 -
MPUHYIUTENbHOE AyThe, H - perynupoBka o Harpy3kou (T.e. Mpu MOHMKEHUH Harpy3Ku OH
MOJKET PeryJupoBaTh €e), OH perynupyet Hanpsokenue B 10,5 kB. Perynsarop umeer 12
ITOJIOYKEHU.

Puc 15 — Tpancdopmarop

Tpancdopmaropsl Toka TT - 110 kB TO3M (dapdhopoBslit MacasHBII HU30IATOP
TpanchopmaTopa Toka). OHM CITyKaT IJIs1 MATAHUS [ETIeH 3alUThl, IMEHHO CEKITMOHHOTO
MAaCJISTHOTO BBIKJTFOYATETISI.

Macnenslit BIKTIOYaTENb (pUC. 16).

Macnsaasiii BeikaodaTenb 110 kB, HomuHaassbI Tok — 2000 A.

Puc 16 Macenslii BBIKITIOHATENh
PacimupurebHbIii MacasiHbli 6ak (puc. 17)



pacIIMPHUTENbHBIN MAaCISHBIN 0aK CIIYKUT JUIsl 3alUTHI TpaHc(popmaTopa oT pa3phiBa T.K
B IPOIIECCE IKCIUTyaTalluy Macio U3MEHSET CBOW 00BEM.

Puc 17 - PacmimpuTenbHbIi MacasiHbIN OaK

OIIH (orpanuuutens nepeHanpspkerus) (puc. 18)

OITH nanpspxerneM 110 xB. [1pu noBeImeHHOM HanpspKeHUH OyeT Tpo0Ooi H30IaInuu
OIIH ¢ nocnenyroumm e€ BocctaHoBieHueM. OcTanpHOE 000pYy/J0BaHUE HE TIOCTPAAAET.

Puc 18 - OIIH.



6 Hoacranuusa Ned8

Ha nuneliHbIx U3054TOpax HaXOAATCS JIMHEUHbIE PAa3beAMHUTENH, KOTOPBIE CITYXKaT JJIs
pa3MbIKaHUs LEIH.

C noacraniuu 98 nuranue NpUXoauT Ha ycTaHoBKU 48 noactanuuu. [loacranuus 48
3aMMUTHIBAET MOTpeduTenelt r. Maruuroropcka ot Bok3ania 1o yii. JIeHUHrpaackas ucKiodas
nocenok KpsioBa. Uepes nentpaibhbie pacupenenutenbibie myHKTo! (LIPIT 16 u LIPII 20)
MIPUXOUT MUTAHUE K TOTpeOuTeNsIM, HanpshkeHue nonmkaercs ¢ 10 kB mo 0.4 kB. [Turanue
MOJICTAHIIMS TOJIy4aeT MO ABYM BBOJAM M 3aMUTHIBAET CUCTEMY IIIHH.

Puc 19 — Iloacranmmsa 48

OnnonuneitHas cxema noactaniuu Ned48 (puc. 20).

Bl 60ois - R 890/
Ty
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Puc 20 — OnnonuHenas cxema

JIBe crcTeMBbl IMH Ha KOTOPHIX YCTAHOBJICHBI IIIMHHBIE pazbeauHuTenu. [lepBas cucrema
IIMH 3alUTHIBAET MEPBBIM U TPeTU TpaHC(HOPMATOPHI, TAKIKE 3AMUTHIBAIOTCS TPAHC(HOPMATOPHI
HanpspKeHUs. BTopas cuctema 1ivH 3anuThIBae€T BTOPOU U 4eTBEPTHIN TpaHchopmaropsl. Ha
TpaHchopmaTop IPUXOAUT Hanpspkerue 10 35 kB, rae monmkaercs no 10,5 kB u nepemxaercs Ha
TparncGopMaTopsl, OTKy/a Jaibllie UAET Ha IIUHBI OMPEICTICHHON CEKIUH.

[[InHHBIN pa3beIMHUTEND, TUHEUHBIA pa3beIUHUTENb, MEKY HUMHU BaKyyMHBII
BBIKJTIOYaTeNb. [1o kKabento oT TMHEHHOTO pa3beIMHUTENS HAMPSKEHHUE UIET K MOTPEOUTEIIO
(LIPII-16). Takum 006pa3om Ha KXY CEKIIUIO UMEETCSI CBOM OTpeOuTeNb, Tpanchopmarop,
peakTop, TpaHchopMaTop HANPSHKEHUS M KOHJICHCATOPHBIC YCTAHOBKHU.



Puc 21 - KPY

[Tanenp HeHTpaNbHOM CUTHATU3ALMN COOOIIAET O TOM, YTO MIPOUCXOAMIIO HA TIOJICTAHIINH
B MOMEHT OTCYTCTBUS OOCTY>KUBAIOIIETo nepcoHana. Ha qanHoii nmanene MOXXHO YBUJIETh: KIIFOUX
yIOpaBleHUs, HANPsHKEHUE TpaHc(hopMaTopos.

3meck HAXOAUTCSA peliciiHas 3ammTa BceX TpanchopmaTopoB. iMeeTcsl IUT MOCTOSTHHOTO
TOKA JIsl TUTaHUs PEJICUHOMN 3aIlUTHI.

Puc 22 — Penetinag 3ammra

JIaHHBII IUT MUTAETCA OT aKKYMYJISITOPHON OaTapeu.

Puc 23 — [Ilut nocTostHHOTO TOKa

Henaneko ot momemnieHus AKKyMyJISTOPHON HAXOAUTCS CIIyKeOHOE IMOMEIIeHNE, B
KOTOPOM XPAHSTCS pa3IMUHbIE BEMIH. TaKkue KakK: CeuaIbHBIA KOCTIOM, C TAMTOYKOW, OYKaMHU U
KHCJIOCTOMKHMMH NepYaTKaMu; apeoMETP ISl U3BMEPEHHUSI INIOTHOCTH JIEKTPOJIUTA, CAMU
AJIEKTPOJIUTHI - TUCTUJUTMPOBAHHAS BOJIA.

Ha moxcranmuu 48 akkymysstopubie 0atapen GroE-10 Hoppecke na 250 amnep-uacos
coctoAat u3 106 anemenToB. Takke Ha MOJICTAHIIMA UMEETCS «IITUT COOCTBEHHBIX HYKI IS CBETA
¥ 00orpeBa MOMENICHHS, Ha TaHHBIHN UT Yepe3 BaKyyMHBIH BbikItouaTens 10,5 kB moctymaer
HanpspbkeHue 1 nonuxkaercs ao 0,4 xB.



7 Moacranuus Ned49
Hanpsokenne 110 kB nonaercs ¢ noacranuuu 60. Bot Hamia nepsas ornopa (1Be TMHUU
110 kB). Uepes pazbenunurenu (Puc. 26), anerazossie Boikiatouarenu (Puc. 27) Ha
tparcopmarop Homep 1 (63 MBA).

Puc 28 — OnnonuHeiinas cxema

Cxema czenaHa TakuM 00pa3oM, 4TOOBI MOYKHO OBUIO 3alUTaTh OT OJHOTO
TpaHchopmaTopa BCIO MOJCTAHIINIO, OT OJTHOM JIMHUH BCIO noAcTaniuio. ABP padortaer mo 110
kB u 10 kB. Co0Opana cxema ¢ugepa MOCTHUK ¢ OJJTHOW CTOPOHBI, €CIIM YTO MPHUAETCS BKJIIOYATh
BPYYHYIO, JIeJIaTh IEPEXO/I.



Tpanchopmaropsr Toka Tura TO3M nHa 110 kB, oHM CTOAT Ha 3aIUTY U3MEPEHUS.

PazbeauuuTeny — BKIJI U BBIKJI, OHM MOBOpaunBatoTcs Ha 90 rpagycoB (pa3be3karoTcs)
(Puc. 29). PazpequHuTeIM MMEIOT 110 JABA 3a3EMIISIFOIIMX HOXA Ha JIMTHEHHOM TpaHchopmaTope U
10 OJTHOMY Ha IIMHHBIX TpaHchopmaTopax. YToOkl 3a3eMIISTh JHUHUIO BKITIO4a0T 3P.

Puc 30 — Illut ynpaBneHus

Cxema, Ha KOTOPOW BHJIHO, YTO BKIIFOUEHO, YTO OTKIIFOUEHO, OJIMHKEPA, TO €CTh BCE
«J1o» moJicTaHIwu. Pabouuii mepcoHan mpuxoauT yTpoM U nposepsieT cxemy (Puc. 31) Ha
HCIIPABHOCTb.

Puc 31 — Muemocxema



Kiroun ynpasnenus. Ha noacraHuuy B OCHOBHOM BCE YIPABISAETCS AUCTAaHIIMOHHO, €CIN
yIpaBJIEHUE OCYUIECTBISIETCS BPYUYHYIO — 3TO YK€ HECHOPMAaJIbHBIH PEXUM.

Tpancdopmaropsl, peryiaupyemsie MO Harpy3Koi, IMEIOT PacIECIIEHHY0 OOMOTKY Ha
cropone 10 kB, To ectb ot oHOTO Tpanchopmaropa 2 cexiuu o 10 xB.

3amuTa TpaHC(OPMATOPOB BHIIIOIHEHA MUKPOIPOLIECCOPAMHU.

Axkymynstopasie 6atapen (Puc. 32): 35 6anok, 6 B Ha ouH 31eMeHT, TIOTHOCTH 1,24,
eMKOCTb — 191 Au.

Puc 32 — AkkymynsTopHble Oatapen

Ha mopcranmmm HaXxoasTCsl TOJIBKO BAaKYyMHBIE U 3JIETa30BbIE BBIKJIIOYATEIH, TaK KaK
COJICHOMJIOB HET, BKJIIOUCHHE U OTKJIFOUEHHUE ITPOUCXOIUT HE OT aKKyMYJISITOPOB, OHU CTOST
TOJILKO Ha 3aIIUTY U CUTHAJIM3AIHIO, TO3TOMY aKKYMYJISITOPHBIX OaTtapeid HEMHOTO.

Tpancdopmarop TP NQ&U(PI/IC. 33)

——
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Puc 33 — TpanchopmaTtop TPNel



[uaHERI MOcT (2 MocTa o 10 kB) (Puc. 34)

Puc 34 — [IIu"HBIA MOCT

TOKOOFpaHI/I‘-II/IBaIOHII/II\;I peaKTop JJISL YMCHBIJ_ICHI/IH TOKOB KOPOTKOI'O 3aMbIKaHU. (PI/IC
35)

Puc 35 — TokoorpannyuBaromuii peakTop

Tpancdopmaropsr Toka uist Aud. 3aUTH (KPYTIIbIe, O/I€ThIC HA ITHHAX ).
(Puc. 36).

Puc 36 — TpaHC(bopMaop TOKa

Ha tpanchopmarop npuxomaut 110 kB Beixonut 10 kB. [Ipoxoaauku uayt B KPY 10,5
kB. Ot nmoxacranmnun 49 3anutana 1eHTpaabHas 4acTh MPaBoro depera.

BrixoaHOM 37€MEHT - BaKyyMHBIN BbIKJIFOUaTelnb (Puc. 37), CTBIYHBIE KOHTAKTHI -
BEPXHUHI U HUKHUM.



Puc Ne37 — BakyyMHBII BBIKJIIOUATENb

BerlkitouaTenp 3aKaTbIBa€TCs, IITOPKH OTKPBIBAIOTCS U OH IIPOXOAUT BO BHYTpPb. Tam
TOK€ ecTh IPOoXOoAHNKHU. KoHIIeBUKH cpabaThIBAIOT, TO €CTh OH BKATUJICS, BCTAI HA yIOP,  TOTOM
YK€ €ro BKJIIOUYAIOT. 3aKaThIBAIOT BPYUYHYIO, @ BKJIIOUYAIOT YK€ AUCTAaHIIMOHHO. 3allnuTa
BBITMIOJTHEHA MUKPOIIPOIIECCOPHBIM YCTPOHCTBOM.

Tpanchopmarop crout 400 KkBA u B ero HyJIeBYIO TOUKY B 3Be3/1y BkitoueH JII'P st
KOMIIEHCAIIMH €MKOCTHBIX TOKOB, TaK KakK BCE IMOTPEOUTENU KabeneM UAyT eMKOCTHBIE TOKU
OYCHb OOJIBIINE U MPOTSHKEHHOCTH Kabest 0oJbImasi.

ABP ocymiecTBisieTcst uepe3 CeKIIMOHHBIN BBHIKIIOYATENb U CEKIIMOHHBIN pa3beIMHUTENb,
CHUMAETCSI HaIIPSHKEHUE HA OJJTHOM CEeKLIMU, OTKJIFOUAETCsI BBIKJIIOUATENb BBOJIHOM, Yepe3 HEro
pabotaer ABP, 3anuThiBaeTCs OT Apyroro Tpanchopmaropa.



8 IMogcranmus Ne98
[To aBym nunusim ¢ noacranuuu 60 npuxoaut nutanue 110 xB. Iloacrannus sBisercs
TYNHUKOBOM, TO €CTh IIPSIMOE MUTAHKUE UJET Ha JBe Apyrue noactanuuu 99 u 49. Pucynok 38 OPY
rnoJicranimu 98.

Puc 38 — OPY noxcranmmu 98

OnnonuneitHas cxema noactaniuu Ne98 (puc. 39).

Puc 39 — ogHonmHeHaA cxema



Briximrouarenu Ha mojactannuu Macisabie Tuna BMII-110 (Bbikimtodarens, MacsTHBIMN,
nojiBecHOM, HanpsbkeHueM 110 kB), ayerazoBblil BRIKITIOYATENh TOIBKO 01H, Tuia BI'T-110 (BI'
- BBIKJTIIOYATENb 3J1era3oBbiid, T - ycioBHOE 0003HAUEHNE KOHCTPYKTUBHOTO UCIIOTHEHHUS).

Tpancdopmarop nanpspxkenuem 110/10 kB ¢ pacmienyieHHON 0OMOTKOMN, TO €CTh C OHOTO
TpaHchopMaTopa HU3KOE HAMPSOKEHUE UMEET 6 BHIBOJIOB MUTaHMS Ha 2 cexnuu 1mo 10 kB.

Macnsauk 110 kB 63 MBA tpanchopmarop BBoza 110 kB BeIxoaaT 2 HanpspKeHus1, 0THO
HarpsbkeHue k morpedurensm 35 kB u oomotka 10 kB. C xaxxaoro Tpancopmaropa uaet
pacIIenIeHle Yepe3 TOKOOTPAHUUYUBAIOLIUI PEaKTOp, BBOJ 3aX0OAUT B IIOMEILIEHUE U TaM Yepe3
pPEaKTOp IETUTCS Ha 2 YaCTH.

Tpanchopmarop HanpspkeHus (puc. 40) yepes Hero 3aBeICHbI BCE 3aIUTHI MMOICTAHIUH,
HaIpUMep, MaKCUMaJIbHO TOKOBAs 3alllUTa U ra30Bas 3aliuTa Tpanchopmaropa.
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| Puc 40 — TpaHC(l)oaprLI Hal'Ip}DK-I:II/IH

Tpanchopmarops! Hanpsikerus 110 kB BBIMONHAIOT TOIBKO U3MEPHUTENBHYIO (QYHKIIHIO,
MOKA3bIBAIOT HAJTMYHUE HAMIPSDHKEHUS.

[Iutanue Ha MOACTAHIMIO MPUXOAUT MO BO3AYyIIHbIM JuHUAM 110 kB, a Ha snerazossie u
MAacCJISTHbIE BBIKJTFOYATENIN MPUXOAT 10 KaOeabHBIM JUHUSIM. CTOST 3 My ThI C U30JIUPYIOIICH
Cpeoil — CHIIMKOHOBBIM MAacJIoM Ha My(Tax.

Tpancdopmaropsr TAHT 63 MBA (Tpéx 00MOTOYHBIH, TyThe HE3aBUCUMOE, HAIIPSKEHNE
perynupyercs 6e3 CHATHs Harpy3ku, Tpexdaszubiit). Jlunus 35 kB Bemmonnena muHamu, a 10 kB
kabemsimu. Crout JII'P kak komneHcaTop EMKOCTHBIX TOKOB, B cily4ae aBapuu 30 MUHYT
MOJJIEP>KUBACT JIMHUIO MIPEIOTBpAIas OTKIIOUYEHUS, ISl TOTO, YTOOBI pabodre MOTIU
OTIpEeNIeIUTh HEUCIIPABHOCTD. JIeHCTBYET KaK JIOTOIHUTENbHAS 3alUTa TpaHchopMmaropa.



JlekommieHcaTopbl EMKOCTHBIX TOKOB — CTOSIT YCTAHOBKH U 2 TepMUHaia. VX Ha3HaueHue
— OIpe/ieTICHUE MapaMeTPOB padOTHI M ONPE/ISIICHUE aBAPUITHBIX CUTYyaluid. Bce aBapuiiHbIe
CUTYallMU, KOTOPbIE MPOUCXOASIT Ha TOJICTAHIINH 3aXOIAT B IKa() PETUCTPALlUU aBaPUIHBIX
COOBITHI. AMIIepak MPUXOIMUT Ha CUETUHK (pHC. 41).

C tparcdopmaropa 10 kB 3axomut B KPY (koMImiekTHOE pacpeeiuTebHOe
YCTPONCTBO) ¢ BBOJIHBIX BBIKJIFOUATENEH YT IUHBI. TaM yCTaHOBJICHBI MaC/IIHbIE U BAKYYMHBbIE
BBIKJIFOYaTeu (puc. 42)

DIIEKTPOHHOE 000PYOBAaHUE — CTOST OJIOKH, OJIOKH YIIpaBJIEHHUs, OJIOK 3aIUT U OJI0K
pEeruCTpaIiy aBapUHHBIX COOBITHIA. [[JIT OTKITFOUEHUS CTOAT YCTaBKH — IO TOKY OTKITIOYECHUS U 110
bunepy, BHU3Y NOJOXKEHHAs ycTaBKka 12 A, oHa yKa3bIBaeT B KAKOM MECTE aBapUiiHasi CUTyallusl.
Tax >xe Ha TOTPEOUTENAX MPUCYTCTBYIOT CUETUUKH JUISl YUETa AJIEKTPOIHEPTUH.

[Moxacranius 98 Ha muuuM 35 kB muTaeT: MarHUTOropckyro nruiedadpuxy 52
MOJICTAHINIO, BOJIOKAHAJ OJICTAHINIO 72.

Ha nunun 10 kB umeercs 42 notpedurens: ['opMonzaBo, MOCeNOK 3ana HbIi, apKTHKa
(xonmonunbpHUK) pabpuka MOpoXkeHoro, 1oma JHeproUepMer — 2 kBapraia, kuHoreaTp Poauna,
KTII maraut — kpekepHas ¢pabpuka u T.1.

Puc 42 — BreiximrouaTesns MacasHbIA

Ha 98 moacraumum OPY cxoxue ¢ 99 u 49 noacTaHiiusIMu.
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