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JIner akTyaauszauum nporpaMmbl

[Iporpamma nepecmoTpeHa, odcyxaeHa u ogo0peHa 1 peanusanuu B 2025 - 2026 yueOHoM
roJly Ha 3acefaHuu Kapeapsl DIEKTPOCHA0KESHHS TPOMBIIIIICHHBIX MPEATPUATHN

IIporokomor 20 1. Ne

3aB. kadeapoii A.B. EapraHOBa

[Tporpamma nepecmMoTpeHa, odcyskaeHa u ogoopeHa i peanuzauuu B 2026 - 2027 yuebHOM
rojly Ha 3acefaHuu Kadeapbl DIeKTPOCHA0KEHHUS TPOMBIIIICHHBIX MPEINPUATHI

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

[TporpamMmma nepecMoTpeHa, 00CyKaeHa U 0100peHa s peanu3anuu B 2027 - 2028 yaeOHOM
roJly Ha 3acefaHuu kadeapsl DIEKTPOCHA0KEHHS TPOMBIIIIICHHBIX MPEANPUATUI

[Iporokom ot 20 . Ne

3aB. kadeapoii A.B. Bapranosa

[Iporpamma nepecmotpeHa, oocyxaeHa u ogoopeHa mis peanusanuu B 2028 - 2029 yueOHom
roJly Ha 3acefaHuu Kaeapsl DIESKTPOCHA0KCHUS TPOMBIIIIICHHBIX PEATPUATHN

[Iporokom ot 20 1. Ne

3aB. kadenpoii A.B. EapraHOBa




1 Heaun npakTuxu/HUP

[lenssMu  y4eOHOM - O3HAKOMUTEJILHOW NPAKTUKU, IO HAIMPABICHHUIO IOATOTOBKH
(cnetmmanpHOcTH) 13.03.02 DnexTpodHepreTMka W AJICKTPOTEXHUKA SBIISIOTCS TOJYyYCHHE
MEPBUYHBIX TPAKTHYECKUX HABBIKOB W KOMIICTCHIIMH, a TaKXE OIBITa CAMOCTOSTEIhHOU
npodeccuoHaNbHOM AeSITETbHOCTH

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,
3IEKTPOOOOpPYAOBaHUS SJEKTPUUECKUX CETEH M TOJCTaHIIMM; 3HAKOMCTBO C OpraHu3aluen
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/ibHOIl IPOrpaMMbl

Jns  npoxoxnaenuss npaktuku/HUP HeoOxonumbl 3HaHus (yMEHUs, BIaJCHUS),
c(OpMHUPOBAHHBIC B PE3YIIbTATE 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 3auliThl U 3alIUTa BHITYCKHOW KBATH()UKAMOHHONW pabOTHI

[TonroroBka K cjaue v caada rocy1apCTBEHHOIO DK3aMEHa

DNeKTpoOEe30NacHOCTh

OKcIuTyaTalys 1 MOHTaXK CUCTEM 3JIEKTPOCHAOKEHHUSI

DNEKTPUYECKHE anIapaTsl

DNEeKTpUYECKHE CTAHIIUU U TIOJICTaHIINH

DNEKTPOIHEPTETUUECKUE CUCTEMBI U CETU

DIEeKTPUUECKHE MAITUHBI

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: ctannonapHas
[TpakTuka/HUP ocymecTBaseTcss HenmpepbIBHO

5 Komnerenuuu odyuaromerocsi, opmupyembie B pe3yJibTaTe MPOX0:KIACHUS

npaxktuku/HUP n nianupyemsble pe3yabTaThbl 00y4eHHs

B pesynprate mpoxoxaenus mnpaktuku/HUP oOywarommiics pomkeH o0nangath
CJIEIYIOIIMMH 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 PEHICHUs] TOCTABJIECHHBIX 33]a4

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

YK-1.2 Omnpenensier, MHTEPIIPETUPYET U PAHKHUPYET HH(DOPMALIHIO, TPEOYEMYIO JUTS
pellleHrs MOCTaBICHHOW 3a7jaud; OCYIIECTBISET MOUCK MHGOpMaILUU IO
PA3JIMYHBIM TUIIAM 3aIIPOCOB




YVK-1.1

AHanusupyer 3a/1auy, BbIIETs ee 0a30BbIe COCTABISIONINE, PACCMATPUBAET
U IpenaaraeT BO3MOJKHBIE BAapUAHTBl PEIICHUS ITOCTABICHHOM 3aJauy,
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 OTPaHUYECHUM

YK-2.1 Omnpenensier Kpyr 3ajad B paMKax IIOCTABJIEHHOM LEIM W THpeiiaraet
Coco0bl MX peleHHs M OXKUJAaeMble pe3yJbTaTbl; OLIEHUBAET
PEJUI0KEHHBIE CTIOCOOBI C TOYKU 3PEHUSI COOTBETCTBHSI LIEIH TPOEKTA

YK-2.2 [Inanupyer peannsanuro 3a1ad B 30HE CBOEH OTBETCTBEHHOCTH C y4E€TOM
UMEIOIUXCSA PECYPCOB U OTPAHUYEHUH, IEUCTBYIOIINX IPABOBBIX HOPM

YK-2.3 BeinonHser 3agadun B 30HE CBOEHM OTBETCTBEHHOCTH B COOTBETCTBUHU C

3aIlJIaHUPOBAHHBIMU PE3YyJIbTaTaMU U HNPEACTABIACT PE3YJIbTAThI IIPOCKTA,
npeajaract BO3MOXHOCTH UX HMCIIOJIb30BaAHUSA 1/ AN COBCPUICHCTBOBAHUA

OIIK-4 CriocobOeH HCHoJIb30BaTh MCTOJbI aHAJIN3a U MOACIIMPOBAHUA SJICKTPUICCKUX erneul u
OJICKTPUYCCKHUX MAIlINH

OIlK-4.1 Crnioco0eH olLleHMBaTh NapaMeTpbl HOPMAbHBIX M aBAPUIHBIX PEKUMOB
JIEKTPUUYECKUX LeNed W MalluH C UCHOJIb30BAHMEM METOJIOB aHajIHu3a U
MOJIETUPOBAHUS

OIIK-4.2 PazpabaTpiBaeT MepompusTHs TO YIYYIICHHIO TIOKa3aTeleld KadecTBa

Da6OTBI QJICKTPHUYCCKUX Lene ¥ MaruH




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 coAepKaHue
HPaKTHKA

Cemectp

Buzpl paboT Ha pakTHKE,
BKJIFOYAs CAMOCTOSITEIBHYIO paboTy

Kon xomnereHmyn

TToaroToBUTENBHBIN

Cpoxu MIPOXOXKACHUS
y4eOHO-03HAKOMHUTEIIBHOM
MPaKTHKA UL COOTBETCTBYIONICH
(hopmbl 00yueHus 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. [lepcniekTHBbI pa3BUTHS
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,
rOJI0BOE KOJIMYECTBO OCAKOB.

1.5. Tlorpeburenu, MOMyyaroIInue
MMUTaHUE OT MOJCTAHIHMH: X
HaNMEHOBAaHHE, rpaduku
INEKTPUIECKUX Harpy3oK 3a
XapaKkTepHble JIETHHE W 3WMHHE
CYTKH, KaTeropHH IO HaJIC)KHOCTH
JNIEKTPOCHAOKEHUS,  YIAIEHHOCTh
OT CTaHILMU.

VK-1.1, VK-1.2, VK-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 3HAa4YCHHsS TOKOB
omHopazHoro W TpexdasHoro
KOPOTKOTO 3aMbIKaHUS Ha
paclpeieUTeNbHBIX  yCTPOWCTBaX
MOJICTAHIIMM C YYETOM DPa3BUTHSA
ceTei u TEHEePUPYIOIINX
HUCTOYHUKOB Ha cpok a0 10 jer.

19. TexHuueckue  mapameTphbl
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 pacnpejeIcHUs
OIIePaTUBHOTO TOKa: poxa
OIEPaTHBHOTO  TOKA, HCTOYHHK,
cxema pacnpeneneHus,
TOTpeOuTENH, TEXHUYECKHE

mapaMeTpsl  AIIEKTPOOOOPYIOBAHHUS
(aKKyMYJISITOPBI, BBIIPSMHUTEIBHBIC
YCTPOMCTBA, 3apsAAHO-TIO3aPSIHbIN
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 ITOJICTaHIUH.

1.12. Peneiinas 3amura: THIIBI
YCTPOWCTB  PEJIEMHOM  3alllUTBHI,
UCIIOJIb3yEMbIE Ha  IOJCTAHIHH,
aneMeHTHas 0a3a, yCTaBKH, CXeMa
peneHoi  3alWTBl  OJHOTO U3
NpUCOeNUHEHNH (0 3aJaHHIo
PYKOBOAUTEIS).

1.13. IlmaHel  OTKPHITOTO H
3aKphITOTO  PacIpeAETUTENLHOTO
YCTPOMCTBA, KOMIIOHOBKA 3aKpPBITOH
YacTH MOACTaHIINH.

1.14. MonHue3amura TEPPUTOPUN
MTOJICTAHIIHH: KOHCTPYKTHBHOE
WCITIOJIHEHHE,




30Ha 3aIKUTHL
1.15. 3a3emiicHHE: KOHCTPYKTUBHOE
UCTIOJIHEHHE, XapaKTepUCTHKA
TPYHTA, IUIaH CETH 3a3eMIICHHSI.
1.16. OcBeuieHHe  TEPPUTOPUH
MOACTaHIMU: pabodee U aBapuiHOE
OCBEILIEHUE OTKPBITOW M 3aKpBITON
YacTH, THITBl CBETWJIBHUKOB U JIAMII,
UX KOJNMYE™CTBO U MOIIHOCTb,
CXEMBI OCBETUTEIBHON CETH, MapK{
OCBETUTENBHBIX  LIMTOB W  HX
ANEKTPUIESCKUE CXEMBI.

1.17. DKOHOMHYECKHE IOKa3aTeIH
CTPYKTYPHOTO TIO/pa3JiejicHus, B
COCTaB KOTOpOTO BXOJUT
MOJICTAHIMSA: [ITATHOE PACIHCAHUE
3IEKTPOCITYKOBI, Tpa)UK PEMOHTOB
3IEKTPOOOOPYAOBAHNS, 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

AIEKTPOU3MEPHUTEIBHBIX TIPHOOPOB,
TUIEl TpaHC)OPMATOPOB TOKa H
HAIPSDKEHHS, UX KJIacC TOYHOCTH.

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

BpEIIHbIE MIPOM3BOJICTBEHHbBIE
(axTopsl, cpencrTsa 3aIIUTHI
MepcoHaIa.

JlaHHple O IEPCIIEKTHUBHOH cxeme
JJIEKTPUYECKUX CeTeH, a TaKkxke O
IUIAHUPYEMOM  POCTE  HArpy3ok
MOXHO  HaWTH B  MPOEKTHOM
JOKyMeHTanuu. TaMm ke OOBIYHO
MIPUBOJATCS pPacueTHbIE 3HAYCHHSA
TOKOB KOPOTKOIO 3aMbIKaHMsA, C
y4eTOM  DPa3BUTHUS  ceTe u
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, €CIM OHHM CYHMTHIBAIOTCS
aBTOMAaTH3UPOBAaHHBIMHU CHCTEMaMHU
y4deTa, B IEHTPAJIbHOM




AIIEKTPOTEXHUYECKOM J1abopaTtopuu.
[Ipn 3anonnennn 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.
Nudopmaimst 00 3KOHOMHYECKUX
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 NPeIIPHATHS.

2. Conepxanue MPAKTUKU
CTYy[ICHTOB,  HAIPABICHHBIX  HA
ANEKTPUICCKUE CTAHIINU

2.1, HUctopus CO3JIaHHs
JNEKTPOCTAHIMH, €€  poJib B
9KOHOMHKE  CTpaHbl  (peruoHa,

ropona).
2.2. IlepcnexTuBsI pa3BuTHA
TeHEePUPYIOIIIX MOIIHOCTEH

AJIEKTPOCTaHIMU Ha Onmxaime 10
JIeT.

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

2.4. TexHONOTHYECKHH MpoIece

TMIOJIyYEHUs NIEKTPUYECKOH
sHepruu (Tera, KOHJEHcaTra) Ha
3JIEKTPOCTAHIIUU: BUJIBI
BBIITyCKaeMOH MIPOAYKIHH,
TEXHOJIOTHUECKU N Iporecc

HOJIy4eHHs] TOTO WIIM HWHOTO BHUIA
SHEPrOHOCUTEIISI, TEXHOJIOTHYECKHE
YYaCTKH JJICKTPOCTAHIHH, paspe3
3JIEKTPOCTAHIMH, TEXHOJIOTUYECKOEe
pe3epBHPOBAHUE.

2.5. Tlorpeburenu, mosy4aromue
NHTaHHE OT JJICKTPOCTAHINH: WX
HalMEHOBaHUE, rpaduku
AMEKTPUIECKIX Harpy3ok 3a
XapaKTCpHBIC JICTHUE W 3HUMHHUC
CYTKH, KaT€TOpPHH 110




HaJIeKHOCTH DJIEKTPOCHAOKEHHUS, yNATeHHOCTb OT
JNEKTPOCTAHIINY.

2.6. Tpaduk dNEKTpUYECKUX  HATPY30K  3a
XapaKkTepHbIC JICTHHE W 3UMHHE CYTKH CHIIOBBIX
TpaHc(HOPMATOPOB IIEKTPOCTAHIIUH.

2.7. OCHOBHOE TEXHOJIOTHUECKOE O00O0pY/I0BaHHE
Y4acTKOB JNEKTPOCTAHIINH: TEeXHHYECKHUE
XapaKTepUCTHUKH TEHEePaTOpoOB, TPaHC(HOPMATOPOB,
B030yHTENeH, KOTIO0arperaToB (peKMMHBIE KapThl
KOTJIOB), JIeadpaTopoB, MHUTATENbHBIX HACOCOB,
TypOOoreHepaTopoB (amarpaMMeI peXnMOB
TypOOTreHepaTopoB) U T.1.

2.8. TnaBHas cxema SJICKTPHUCCKHX COCTHHCHHIA
pacrpeieuTeNbHbIX, YCTPOUCTB  HANpPSDKCHHUEM
BoIitIe 1 KB 3JeKTpocTaHIyy.

2.9. I'aBHBIE TEIIOBBIE CXEMBI.

2.10. CoOcTBeHHBIC HYX/bI SJIEKTPOCTAHIMH: CXEMa
COOCTBEHHBIX HYXXJ ODJIEKTPOCTAHLUH; BEIOMOCTD
JNEKTPONPUEMHHUKOB  COOCTBEHHBIX  HYXI
napamMeTpsl TpaHCHOPMATOPOB COOCTBEHHBIX HYX/I.
2.11. Cucrema pacnpeseneHust ONepaTHBHOTO TOKa,
PO ONMEpaTHBHOTO TOKA, HCTOYHHK, CXeMa

pacnpeneneHus, oTpeduTeny, TEXHUYECKUE
rapameTpsl JEKTPOoOOPyAOBaHUS (AKKyMYJIATOPHI,
BBINTPSIMUTEINILHBIC ycTpoiicTBa,
3apsIHO-TIOA3aPAAHBIN arperat u T.1.),

KOMMYTAIlMOHHBIX anmnapaToB U MPOBOJAHUKOB.

2.12. PacuerHble 3HAYCHUS TOKOB OJHO(A3HOTO U
TpexdazHoro KOPOTKOTO 3aMBIKaHUS Ha
pacrpeneMTeNbHbIX YCTPOUCTBAX AIIEKTPOCTAHIINN
C Yy4YeToM pa3BUTHUSA CeTe U TeHepUpYyHOINX
HCTOYHUKOB Ha cpok 1o 10 ner.

2.13. Perneiinast 3amiuTa: THIBI YCTPOWCTB peliCHHOM
3alUThI, HCIOJIb3yeMbIe Ha  AJIEKTPOCTAHIIMH,
JyieMeHTHas 0a3a, YCTaBKHM, CXeMa pelleiHON
3alUThl OJHOTO W3 IMPHCOCTUHEHUH (M0 3aJaHUI0
PYKOBOIUTEIS).

2.14. TInaHbl y4acTKOB




IEKTPOCTAHIUH (TI0 3aJaHUIO TPEHOAABATEIIS).
2.15. OcsBelleHHe TEPPUTOPHU DICKTPOCTAHIIUH:
pabodee W aBapuifHOE OCBEICHHWE YYacCTKOB
9JIEKTPOCTAHIMH, THUIIBI CBETUIBHUKOB W JIaMI, HX
KOJIMYECTBO M MOIIHOCTb, CXEMBI OCBETUTEIHLHOH
CeTH, MapKHd OCBETHUTENIBHBIX ILIMTOB M  HX
EKTPHYECKUE CXEMBI.

2.16. DaexTpon3MepuTeabHbIE TPUOOPHI 1 TPUOOPHI
y4eTa dJIeKTPOCTAHLINH, MECTa X YCTaHOBKH.

2.17. MonHue3aImuTa TEPPUTOPHU SJIEKTPOCTAHITUH:
KOHCTPYKTHUBHOE UCIIOJHEHHE, 30Ha 3aIUTHI.

2.18. 3azemiieHue: KOHCTPYKTHBHOE WCIIOJIHECHUE,
XapaKTepUCTHKA TpyHTa, 1aH 2.19.
OKOHOMHYECKHE  MOKAa3aTeNd  DJIEKTPOCTAHILIUH:
CTPYKTypa  D3JEKTpOydYacTKa  OJIEKTPOCTAHIIHH,
LITaTHOE pacnucanue, rpadux PEMOHTOB
NIEKTPOOOOPY NOBAHMS, KATBKYJISIIHH.

2.20. MeponpusTusi O OXpaHEe TPylda U TEXHHKE

0€30MacHOCTH: OTIaCHBIE u BpEIHEIE
MIPOM3BOJICTBEHHBIE (HaKTOPBI, CPEACTBA 3aIIUTHI
nepcoHarna, KaTerOpuH MOMeIeHUH 1o
3JIEKTPOOE30IaCHOCTH, MOXKapHOH u
B3PBIBOOIIACHOCTH.

3. Coneprxanue MIPaKTHKA CTYJICHTOB,

HAIIPaBJICHHBIX B TOPOJCKHE IEKTPUUECKUE CeTH
3.1. M3yueHne MCTOPUH TOPOACKUX DIEKTPHICCKHUX
ceTei, MEepCINeKTHBBl  Pa3BUTHA  ropoja M
3NIEKTPOXO3SIHCTBA.

3.2. M3ydeHue miaHa ropoJCKOro MHKpOpaioHa,
BUIOB OKMIBIX W  OOIIECTBEHHBIX  3JaHUH,
KIUMaTHYeCKUX ycloBuil mecTHOocTH. CoOupaercs
nHGOpPMAIMS 10 3TaXHOCTH OKWIBIX 3JaHUH,
KOJIMYECTBY KBapTHUp, OOIIeH Imiomany, HaIMduio
SNMEKTPUYECKNX  IUINT,  KOJIMYecTBY  JIHU(TOB;
HaJIM4MIO OOIIECTBEHHBIX 3JaHUM (IpeanpHATH

TOPrOBIIH, YUPEKACHHS 31paBOOXpaHEHHS,
o0meo0pa3oBaTeNbHble  IIKOJBL,  HPEIIPHATHS
OBITOBOTO 00CITyKHUBaHHUA, YUPSIKICHUS

KOMMYHAJILHOTO XO3SIHCTBA U T.JI.).
3.3. Coop unpopmanuu o




cXeMmax 3JIeKTpocHaOKeHUsl HampsbkeHuem o 1 kB
nu ceeiue 1 xB. W3ydeHue npoeKTHOH U
HCIOJNIHUTEIbHON JOKyMEHTauuu. AHalIM3 cXeM

JJEKTPOCHAOKEHHUSL.

Uzyuatotcs CXEMBI LEHTPaJIbHBIX
pacnpenenuTeTbHbBIX ITyHKTOB (IIPTD),
TpaHC(HOPMATOPHBIX MOJICTAHIINH,

BBOJHO-PACIIpeIeUTEIbHBIX  ycTpoicTB  (BPY),
KBapTAJIbHBIX M JIOMOBBIX  PacHpeIeIUTEIbHBIX
cereil.

3.4. Coop uHpOpMAIMM U H3YYCHHE MPHUHIIUIIOB
IEHUCTBUSIT M KOHCTPYKITMH 3IIEKTPOOOOPYIOBAHUS:
CUJIOBBIX TpaHCPOPMaTOPOB, BBIKJTIOUATENEH,
pasbenuHMTENCH, TpaHcHOPMAaTOpPOB  TOKA W
HaNpsDKEHUS, OrpaHUYUTE]Ied IepeHanpsHKeHus,
PEaxkTopoB, ABTOMAaTHYECKHUX BBIKJIFOYATENEH,
MpeJoXpaHuTeNell, pyOUIbHUKOB M Jp. almapaTroB
no 1 kB; mpoBoguukoB PV, sueexk KPY u KCO;
BPYVY, aTaHBIX U KBapTUPHBIX MUTKOB; PY no 1 kB
u Boime 1 kB TII. Hcrounukamu wuHbOpMaIUH
SBJISIFOTCS T1acIOpPTa OOOPYAOBAaHUS M IPOTOKOJIBI
HAJIQJIKA U UCTIBITAaHHUH.

3.5. MH3ydyeHne KOHCTPYKTHUBHOTO MHCIIOJHEHHUS
paclpeieUTeNbHON  CeTH, CHOCOOOB MPOKIAIKK
kabeneif, pasMmemeHHs U KOHCTPYKTUBHOTO
ucnosnenus LIPII, TII, BPY.

3.6. COop maHHBIX 00 UCTOYHUKAX MMUTAHUS.

3.7. HsydueHme cxeM H 0OOpyIOBaHHS IeIeH
BTOPHUYHOH KOMMYTAILlUH: YIPAaBJICHUS, HU3MEPEHUS,
pesieiiHOM  3aIuuThl, ABTOMAaTHKH, CUTHAJIM3AIHH.
C6op uHboOpManuu o HapaMeTpax cpadaTbIBaHUS
YCTPOWCTB peleiiHOW 3allUThl M  ABTOMATHKHU.
W3ydeHne  WCTOYHUKOB  ONEPATHBHOIO  TOKA.
PaccmarpuBaeTcs peneliHas 3aliuTa M aBTOMATHKA,
pacnonoxxenHas Ha L{PIL.

3.8. HM3yueHue yaMYHOTO OCBELIECHUS B IpeAeinax
MuKpopaiioHa. COop HHGpOpPMAIMUM O cXeMax |
KOHCTPYKTHBHOM HCIIOJTHCHUH CETH OCBEULICHUS,
HUCTOYHUKAX CBETA, CBETUIBHUKAX M OCBETHTEIbHBIX
OIIOpax, crocobax oOCIyKMBaHHS CBETUIHLHHUKOB,
HOpMax OCBEIEHHOCTH; KaTeTOPHX YJIHIT




1 JI0pOT, HEMIPOEPKUX JacTel.

3.9. HM3yueHue 3amuTHOrO W pabouero 3a3eMJICHUS
HPII, TII, >xmunbIx ©u OOUISCTBEHHBIX 3JaHUN Ha
TEppUTOpUH MHKpopaiioHa. COop uHpOpMALUK O
IPYHTE, 3a3eMJIIOIIMX  KOHTYpaxX, 3allUTe OT
TepeHanpsHKeHNH.

3.10. M3yuyeHne aaMUHUCTPATUBHO-OPraHU3alMOHHOM
CTPYKTYpbl ~ TOPOJCKHX  JJIEKTPUYECKUX  CeTeH,
OpraHu3alux 9KCIUTyaTalllu u peMoHTa
9JIEKTPOOOOPYAOBaHUS, TPOBEACHUS  HAIAJOYHBIX
paboT, TEXHOJIOTHI TPOBEICHHS PEMOHTHBIX padoT,
peBU3HIl, OCMOTPOB, HCIBITAHWN;  OpPraHU3AIMU
OIIEPaTUBHOTO OOCITY)KHBaHUSL.

3.11. H3yueHue SKOHOMHMYECKHX  I[OKa3areyen
TOPOJICKHX OJIEKTPHUECKUX CeTed B IEeIOM WIIH
ydacTKa ceTel W  TOACTaHUUH  (KaJbKyJISIus
ce0eCTOMMOCTH, IITATHOE pACIMCAHUE, IUIaH-TpapuK
OIP (TO wu P), TpyaoeMKOCTb NPOBEICHUS
PEMOHTHBIX paboT, TpH HEOOXOJAUMOCTH - CMeTa
KamuTajdbHBIX 3aTpaT W Jp.). PaccmarpuBaeTcs
METOJIMKA ONpENeNeHus] CTOMMOCTH  YCIOyr  IIO
nepeiaue JEeKTPOIHEPIUU.

3.12. V3y4eHne opraHU3allid U TEXHUYECKHX CPEJICTB
yuyera M KOHTPOJSL ~ pacxola  dJIEKTPOIHEPIHH,
MEPOIPHUSATHI IO IHEPTOCOCPEIKESHUIO.
PaCCManI/IBa}OTCﬂ TOYKHU YCTAHOBKHU CUCTUYHMKOB, HUX
THUITBI, KJIACChl TOYHOCTH, BHIBI ydeTa, CIIOCOOBI
HNOAKIIOUEHUs  (IpsAMOM, 4epe3  HM3MEpUTENbHbBIE
TpaHc(hOpPMaTOphI), OpPTAHM3AIMS CHATHS NOKa3aHUIM
KBapTUPHBIX W JOMOBBIX CYETYUKOB. I/I3y‘{a}OTCﬂ
MEPOIPHUSATHS N0 CHIDKEHHUIO MOTEPh IEKTPOIHEPTHU
U SHEProcOEPEKECHUIO B OCBETHTENIBHBIX YCTAHOBKAX.
3.13. W3ydenne  oxpaHbl  TpyHda,  TEXHHKH
0e30MacHOCTH, NMPOTUBONOXKAPHOW 0E30MaCHOCTH Ha
obobekre. Coop uHDOpMaIU 00 OMACHBIX M BPEIHBIX
IPOU3BOJCTBEHHBIX (DAKTOpax, 3alIUTHBIX CPEICTBAX,
crocobax JMKBHAAAIHA aBapwmi, cucTeMax
MOXKAPOTYILEHUS | JIP.

7 OIIeHO‘leIe cpeacrsa AJd IIPOBEACHUA HDOMe)KYTO‘[HOﬁ aTrecralmm 110
HpCI[CTaBJ'ICHBI B [IPUJIOKCHUHN 1.



8 YuedHO-MeTOAN4YeCKOe M MHPOpMaIHOHHOe obecnieueHue npakTuku/HUP

a) OcHoBHas JIMTepaTrypa:

1. TlonysuoBuu, H. K. Monraxk, Hamagka, 53KCIUTyaTalluss U PEMOHT CHUCTEM
ANEKTPOCHAOKEHHS TTPOMBIIIJICHHBIX TpeAnpusaTuii : yaeoHoe nocodoue / H. K. ITomysiHoOBUY. —
5-e 3., crep. — Cankt-IlerepOypr : Jlanb, 2019. — 396 c. — ISBN 978-5-8114-1201- 3. — Tekcr :
3JICKTPOHHBIN /l Jlanb : 3JICKTPOHHO-OMOIHOTEeYHAs cucrema. — URL:
https://e.lanbook.com/book/112060 (mata obpamienus: 20.03.2024). — Pexwum poctyma: s
ABTOPH3. MOJIb30BATEIICH.

2. Ilnamanckuid, JI. A. DnekTpoobopynoBaHHe MOACTAHIMA M OCBETUTEIILHBIE CETH

MPEANPUITHI, OpraHU3aIui U yUpexkaeHul : yueoHoe nmocodue / JI. A. ITnamanckuii. — Mockga :
MUCHUC, 2019. — 180 c. — ISBN 978-907067-42-2. — Tekct : amektponHbiit // Jlanp :

JJIeKTpoHHO-OMOmoTeunas cuctema. — URL: https://e.lanbook.com/book/116922 (mata
obpamenus: 20.03.2024). — Pexxum nocTyna: Juisi aBTOPH3. OJIb30BATEICH.

3. beictpunkwmii, I'. @. TennorexHuka W SHEPrOCHUIIOBOE  OOOPYIOBaHHUE
MPOMBIIIICHHBIX MPENNPUATHH : yaeOHUK 171 By30B / I'. @. beicTpunkwmii. — 5-e u3 ., ucrp. u A0m.
— MockBa : HznmarenbctBo FOpaiit, 2020. — 305 c. — (Bsicmiee oOpazoBanme). — ISBN
978-5-534-03889-7. — Tekcr : omekrponnbii // OBC IOpaiit [caiit]. — URL:

https://urait.ru/viewer/teplotehnika-i-energosilovoe-oborudovanie-promyshlennyh-predpriyatiy-4
51999#page/l (nara oopamenus: 20.03.2024).

0) lono/iHUTeILHAS JINTEPATypa:

1. Muponosa, A. H. DnekTpooOopyI0BaHNE u 3JIEKTPOCHA0XKEHNE
AJIEKTPOTEXHOJIIOTUIECKUX YCTAHOBOK : yueOHoe mocobue / A. H. Muponoga, 0. M. MupoHOB. —
2-e u3[., nepepad. u pon. — Mocksa : UHOPA-M, 2020. — 470 c. — (Briciiee obpa3oBanue:
bakanaBpuar). — ISBN 978-5-16-013686-8. — Tekcr : omektponnbeii. — URL:
https://znanium.com/catalog/product/949144 (nata ob6parenus: 20.03.2024). — Pexxum aoctyna:
IO TIOJIITUCKE.

2. Spom, B. A. Diiekrpudeckue cucteMbl U ceTu. KypcoBoe mpoeKTUpOBaHue : yueOHOe
nocobue / B. A. fIpom, A. B. Edanos, C. C. Sctpebos. — Cankr-IlerepOypr : Jlans, 2020. — 172 c.
— ISBN 978-5-8114-5161-6. — Tekct : 31eKkTpoHHbIH // JlaHb : 3JI€KTPOHHO-OMOIMOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/147106 (mata obpamenus: 20.03.2024). — Pexum
JIOCTYTIA: JI7Is1 aBTOPU3. TIOJIb30BaTENEH.

3. Tlmamanckuii, JI. A. DnekTpocHa0KeHHE TOPHOTO IMPOU3BOJICTBA : yaeOHOE TTocoome /
JI. A. ITnamanckuii. — Mocksa : MUCHUC, 2017. — 118 ¢. — ISBN 978-5- 906846-48-8. — Tekcr :
AIIEKTPOHHBIN /l Jlanb : AJIEKTPOHHO-OMOIMOTEUHAS cucrema. — URL:
https://e.lanbook.com/book/108121 (mata obpamienus: 20.03.2024). — Pexum mgocTyma: st
aBTOPH3. IIOJI30BATEIICH.

4. lllepOakos, E. ®. DnekTpocHabkeHHE U AIEKTPONIOTPeOICHUE B CEIbCKOM X031CTBE
: yaeOHnoe nocooue / E. @. lllepbakos, /1. C. Anekcannpos, A. JI. JIly6oB. — 2-¢ u3j., cTep. —
Cankr-IlerepOypr : Jlanb, 2020. — 392 c. — ISBN 978-5-8114-3114-4. — TekcT : 31€KTPOHHBIH //
Jlanb : anmekTpoHHO-OMOMHOTeuHas cucrema. — URL: https://e.lanbook.com/book/130498 (nara
obpamenus: 20.03.2024). — Pexxum nocTtyna: Uit aBTOPH3. OJIb30BaTENICH.



https://e.lanbook.com/book/112060
https://e.lanbook.com/book/116922
https://urait.ru/viewer/teplotehnika-i-energosilovoe-oborudovanie-promyshlennyh-predpriyatiy-451999%23page/1
https://urait.ru/viewer/teplotehnika-i-energosilovoe-oborudovanie-promyshlennyh-predpriyatiy-451999%23page/1
https://znanium.com/catalog/product/949144
https://e.lanbook.com/book/147106
https://e.lanbook.com/book/108121
https://e.lanbook.com/book/130498

5. Kopo6os, I'. B. Dnekrpocnadxkenne. KypcoBoe nmpoekTupoBaHue : yaeOHOE mocooune
/T. B. Kopo6og, B. B. Kaprasues, H. A. UepemucunoBa. — 3-e u3., ucrp. — Cankr-IlerepOypr :
Jlans, 2014. — 192 c. — ISBN 978-5-8114-1164-1. — Tekct : anekTpoHHbld // Jlawp :
AJIEKTPOHHO-OMOMMoreunass cucrema. — URL: https://e.lanbook.com/book/44759 (mara
obpamienus: 20.03.2024). — Pexxum qocTyma: ajis aBTOPHU3. MOJIb30BaTEIIEH.

6. Xoponbckuii, B. . TexHHKO-?KOHOMHYECKHE pacyeThl paclpeAeTUTeIbHBIX
AJIEKTPUYECKUX ceTel : yueOHoe nocodue / B. f. Xoponsckuii, M. A. Tapanos, /I. B. [Terpos. —
MockBa : ®OPYM : MHO®OPA-M, 2020. — 96 c. — (Bwicmee obOpasoBanue). — ISBN
978-5-00091-653-7. — Tekcr : AJICKTPOHHBIH. — URL:
https://znanium.com/catalog/product/1040241 (matra oOpamenus: 20.03.2024). — Pexum
JOCTyTA: 10 MOJIITUCKE.

7. Cubukus, 0. JI. DnexTpocHabxeHue NpeAnpusaTHiA 100bIYH U IepepaboTKu HepTH 1
rasa : yueonuk / 1O. [I. Cubukun. — Mocksa : ®OPYM : UHOPA-M, 2020. — 352 c. — (Bricmiee
obOpa3oBanue: bakamaBpuar). — ISBN 978-5-00091-715-2. — Tekcr : anmekrponnsiii. — URL:
https://znanium.com/catalog/product/1042274 (mata o6pamenus: 20.03.2024). — Pexum
JOCTYTIA: TIO TIOJITHCKE.

8. Kueuos, A. B. OCHOBBI palluOHAIBLHOTO MOTPEOJICHUS NEKTPOIHEPTUU : yueOHOe
nocobue / A. B. KieBios. — 2-e u3z., ucnp. u nom. — Mocksa : Bonorna : Undpa-Umxenepus,
2020. — 232 c¢. — ISBN 978-5-9729-0406-8. — Tekcr : osnekrtponnsii. — URL:
https://znanium.com/catalog/product/1168510 (mara o6pamenus: 20.03.2024). — Pexum
JOCTyTA: O MOJIIMUCKE.

9. beictpunkuii, I'. ®@. DnekrpocHadxkenune. CuiioBble TpaHchopMaTropsl : ydeOHOE
nocobue s By30B / I'. ®@. beictpunknii, b. . Kynpun. — 2-e usn., ucnp. u gon. — Mocksa :
WznatenberBo FOpaiit, 2020. — 201 c. — (Beicmee oopazoBanue). — ISBN 978-5 -534-08404-7. —
Teker : 3JIEKTPOHHBIN // 9BC Opaiit [caiit]. — URL:
https://urait.ru/viewer/elektrosnabzhenie-silovye-transformatory-452001#page/1 (mata
obpamienns: 20.03.2024).

10. SAnyxoBuy, I'. . DnektpocHabxenue cembckoro xossiicta: [lpaktukym / T'. U.
SnykoBuu, 1. B. [IporocoBuukuii, A. 1. 3enenpkeBud. — Mocksa : HUL[ UHOPA-M, Hos.
3nanue, 2015. — 516 c. (Bvicmee oOpa3oBanue: bakamaBpuar). — ISBN 978-5-16-010297-9. —
Tekcr : anextponnbiid. — URL: https://znanium.com/catalog/product/483152 (mxara oGpaieHus:
20.03.2024). — Pexxum A0CTyIIA: TI0 TOAMKCKE.

11. Ononesa, I'. H. DnexTpocHabkeHHe NMPOMBILIUIEHHBIX NPEANPUITUH U TOPOJIOB :
yuebHoe nocodue / I'. H. Ononesa. — Mocksa : @OPYM : UH®PA-M, 2020. — 416 c. — (Bricuee
oOpa3zoBanue: bakamaBpuar). — ISBN 978-5-8199-0769-6. — Tekct : snextponHsii. — URL:
https://znanium.com/catalog/product/1044499 (mara o6pamenus: 20.03.2024). — Pexum
JIOCTYTIA: TI0 TOJITHCKE.

12. ArgapoBa, T. B. DiekTpocHaOXeHHE U IJIEKTPOOOOPYIOBAaHUE 3JIaHUH U
coopyxeHuit : yueOnuk / T. B. AnuapoBa, M. A. Pamesckas, E. /I. CrebyHoBa. — 2-¢ u3f.,
nepepad. u gon. — Mocksa : ®OPYM : UHOPA-M, 2020. — 415 c. — (Briciiee o6pa3oBanue:
bakanaBpuatr). — ISBN 978-5-00091-500-4. — Tekcr : osnekrponHsii. — URL:
https://znanium.com/catalog/product/1045619 (mara o6pamenus: 20.03.2024). — Pexum
JIOCTYTIA: TIO TOJITHCKE.

13. I'epacumoB, A. W. DnekrpocHaOxeHHe TOPHBIX mpeanpusthii. [IpoexTHbIC
NPEUIOKEHHUsST Ul KypCOBOTO W JIUIUIOMHOTO MpPOEKTHpoBaHMsA : yueb. mocobue / A. W.
I'epacumos, C. B. Ky3smun, O. A. KoBanésa. — Kpacnosipck : Cu6. penep. yu-t, 2017. — 264 c. —
ISBN 978-5-7638-3572-4. — Tekcr : JJIEKTPOHHBIN. — URL:
https://znanium.com/catalog/product/1032127 (mara obpamenus: 20.03.2024). — Pexum
JIOCTYTIA: TIO TIOJITHCKE.
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B) MeToauvecKkue yKazaHus:
1. MeTtoauueckue yka3aHus IPUBEACHBI B IPUIOKEHUU 2.

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

Haumenosanue [10 Ne norosopa Cpoxk nieficTBuUS TULIEH3UN
MS Office 2007 No 135 ot 17.09.2007 GECCPOUYHO
1Zip ¢B0001HO pacnpocTtpansemoe [10 0eccpoyHO
FAR Manager ¢B000IHO pacnpocTpadsemoe [1O 0eccpoYHO
MS Office 2003 No 135 ot 17.09.2007 GECCPOUYHO

IIpodeccnonanbubie 6a3bl JAHHBIX M HHPOPMALMOHHbIE CIIPABOYHbIE CHCTEMbI

HazBanue kypca Ccblika
DnekTpoHHas 0a3a mnepuoaAMdYeckMx u3gaHui East View ] - .
Information Services, OOO «MUBUC» URL: https:/dlib.eastview.com/
Hanmonanenass mHopManuoHHO-aHAMTHYeCKass cuctema —|URL:
Poccuiickuit nunaekc HayuHoro nuruposanus (PUHILI) https://elibrary.ru/project_risc.asp
ITouckosas cuctema Axanemus Google (Google Scholar) URL.: https://scholar.google.ru/

denepanbHOe TOCYJApCTBEHHOE ONODKETHOE — YUPEXKICHHE

N N URL: http://www..fips.ru/
((CDeI[epaJ'IBHBII/I I/IHCTI/ITYT HpOMLII_HJ'IeHHOI/I CO6CTB€HHOCTI/I»

9 Marepua/jibHO-TeXHHYecKoe obecnieyenne npakruku/HUP

MarepuanbHo-Texuuueckoe obecrieduenue AO «['opanekrpocerb I. Marmuroropcka
IO3BOJISIET B MOJIHOM 00BEME Peanu30BaTh LEIH U 3a1a4i y4EOHOU - MpaKTHKA MO MOJYYECHHUIO
HNEPBUYHBIX MPO(ECCHOHAIBHBIX YMEHUH M HABBIKOB, B TOM 4YHCJIE NEPBUYHBIX YMEHUH U
HABBIKOB HAYYHO-UCCJIEIOBATEIbCKOM JESITENIbHOCTH U Cc()OpPMHPOBATH COOTBETCTBYIOIIUE
KOMIIETEHIIUH.

Ayautopun A caMOCTOSTENbHONW paboThl (KOMIBIOTEPHBIE KJIACChl; YNTAIbHBIE 3aJIb
O6MOIMOTEKH) OCHAILIEHBI MEePCOHATLHBIMU KoMITbloTepamu ¢ makerom MS Office, BeixogoM B
WMHTepHeT M ¢ JOCTyIOM B 3JIEKTPOHHYIO HMH()OPMAIMOHHO-00PAa30BaTENIbHYIO CPENy
YHUBEPCUTETA.

MarepuanbHO-TeXHHUUYECKOE 00ecrieueHre yueOHOM MPaKTUKH MO TIOJTYyYEHUIO TEPBUYHBIX
npodeCcCHOHATBHBIX YMEHHH M HaBBIKOB, B TOM 4HCJI€ IEPBUYHBIX YMEHMH M HaBBIKOB
HAY4YHO-HMCCIIEJOBATENIbCKON IETEIbHOCTH BKJIIOYAET:

Tun u Ha3BaHWe ayIUTOPUH OcHauieHue ayIuTOpuu
Aynuropun 1iisi camocTosTenbHoi | [TepcoHanbHbie kKommbioTepsl ¢ makerom MS Office,
paboThI: KOMITBIOTEPHBIE KIIACCHI; BBIXOJIOM B THTEpPHET U C IOCTYIIOM B JIEKTPOHHYIO
YUTAJIbHBIC 3aJIbl OMOJINOTEKH nH(pOpMaIIMOHHO-00Pa30BaTENBHYIO CPEly YHUBEPCUTETA



https://dlib.eastview.com/
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://www1.fips.ru/

NMPUJIOKEHHUE 1
(o0s3aTenBbHOR)

OuneHo4HbIE CpeACcTBA /ISl NPOBeJeHNs TPOMEKYTOYHON aTTeCTANMHU MO Y4eOHOIl -
03HAKOMMUTEIbLHON NPaAKTHKE

[TpomexyTouHasi arrecTalus N0 y4eOHOH - O3HAKOMMTEIbHOW MPAKTUKE UMEET LIEJIbIO
OTpECNIUTh CTENEeHb JOCTHKEHUS 3aIUIAHUPOBAHHBIX PE3YJIbTaTOB O0yUYEHHUS M MPOBOJIUTHCS B
dbopMe 3a4eTa ¢ OIICHKOM.

3aueT c OIEHKOM BBICTaBISIETCA OOydaromeMycsl 3a MOJArOTOBKY U 3aIlUTY OTYeTa IO
IIPAKTHKE.

[TonroroBka oT4eTa BBIMOIHSIETCS O0YUYAIOUIUMCS CaMOCTOSITENBHO MOJ PYKOBOACTBOM
npenonasarens. [Ipu Hamucanum oTueTa 00y4yaromuiics JOIHKEH MOKa3aTh CBOE YMEHHE paboTaTh
C HOPMAaTUMBHBIM MaTEpPHAIIOM M JUTEPATYPHBIMM HCTOYHMKAMH, a TaKXe BO3MOYKHOCTh
CHCTEMaTH3UPOBATh M aHATM3UPOBATh (PaKTHUECKUI MaTeprall U CAMOCTOSTEIbHO TBOPUECKH €ro
OCMBICIIUBATb.

CopnepxaHue oOTYeTa ONPENENSAEeTCSs  MHAMBUIYaJbHBIM  3a/laHuEM, BbLIAHHBIM
PYKOBOJUTENEM MPaKTUKU. B mpoliecce Hamucanus otyeta 00y4aromuics 10KeH pa3o0paThes B
TEOPETUYECKUX BOIIPOCAX U30paHHON TEMBbI, CAMOCTOSATENBHO TPOAHAIU3UPOBATh IPAKTUUECKUN
MaTepuai, pa3odpaTh 1 000CHOBATh MPAKTUYECKUE MPEATTIOKEHUS.

Ha npotsokenun Becero neproaa MpoxoKIASHUS MPAKTUKU 00y4aroIUNCS T0JKEH BECTH
JTHEBHUK IO NMPAKTUKE, KOTOPBIN OYJET SABIATHCSA MPUIIOKEHUEM K OTUETY.

TpeboBaHMsT K CTPYKType M COACP)KAHUIO OTYETa MO IPOM3BOJCTBEHHOW IPAKTHKE
OmpeleseHbl METOANYECKUMU peKkoMeHAanusMu: [Iporpamma mpou3BOACTBEHHON MNPAKTHKU:
METOJMYECKHE YyKa3zaHus s cTyneHToB HampasiieHus 140400.62 «OnekTposHepreTuka u
ANEKTPOTEXHUKA», TPoduis «IaekTpocHabxkeHue» Bcex Gopm obyuenus / A. B. Manadees, A.
B. Koukuna, E. A. ITanosa, I'. I1. Kopuunos. — Marautoropck: M3n-Bo MarHuToropck. roc. TeXH.
yH-Ta uM. [.1. Hocosa, 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 NUCHbMEHHBIMU 3ameuaHusiMu. OOydyaromuiics [OJDKEH YCTPaHUTh IIOJyYEHHBIE
3aMeuyaHus ¥ MyOJIMYHO 3alUTUTh OTYET.

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

IIpumepHOe MHAUBHAYAJTIbHOE 3aJaHHE HA Y4eOHYI0-03HAKOMHUTEIbHYIO NPAKTHKY:

Leab npoxoxkaeHust NPAKTUKU:

— H3Y4YCHHE BOIPOCOB IPOM3BOJCTBA, MEPEJaud U PACHPEACICHUS SJIEKTPOIHEPIHH,
O3HAKOMJICHHE C OCHOBHBIM OOOpYZOBaHHEM MpEeINpUATHS M C OpraHuzanueil paboThI
KOJUIEKTHBA NPEINpUATHSA, a TakkKe C OSKOHOMHYECKMMM TIOKa3aTeNsIMU MPEearpHusaTHs U
MEPONPHUATHSIM IO SHEPTOCOEPEKEHHUIO.

3agauu NpaKkTHKHU:

— IEpBHYHOE 3HAKOMCTBO C OPTaHU3ALIMOHHON CTPYKTYpOH NPEANPUATHUS;

— HM3yYEHHE B3aMMOCBS3HM TEXHOJIOTMYECKOI0 IPOoLeCcca;

— U3yYEHHE PEKUMOB pabOThI MPUEMHHUKOB 3JIEKTPUUECKON SHEPIHH;

— 3HaKOMCTBO C OpraHHu3alueil peMOHTHBIX paboT;

— U3y4YeHHE MEpONpUSITHUH IO OXpaHe TpyJa M TEXHUKE O€30MacHOCTH, OXpaHe
OKpYXarolle cpenbl;

—  M3Yy4YEeHHE TEXHHKO-IKOHOMMYECKHX TOKa3aTenel 00beKTa.

Bonpocsl, noasexaniue u3yuyeHuo (IpMMepHOe COePKAHNE 0TYeTa):
—  CTPYKTYypa, TEXHOJIOTUYCCKUH TPOLIECC MPEIPUSATHS, [1€Xa, YIACTKA WU OT/ICICHUS;
—  CHCTEeMa JJICKTPOCHA0XKCHHUS JAHHOTO O0BEKTa,



—  XapaKTEepHUCTHUKY MMOTPeOUTENICH SIEKTPUIECKOIN SHEPTHH;

—  OCOOEHHOCTH MCIIOJIHEHMS 3JIEKTPOYCTAHOBOK CUCTEMBI 3JIEKTPOCHAOKEHHS C yUETOM
YCJIOBHM Cpe/ibl IPOU3BOJICTBEHHBIX [IOMEILICHU;

— 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.

IManupyembie pe3yJbTaThbl IPAKTHKH:

1. W3ydenue oxpaHbl Tpy/Aa, TEXHUKH 0€30MaCHOCTH, IPOTUBOIIOXKAPHOI O€30MacHOCTH
Ha 00BEKTE;

2. U3ydyenue  aqMHUHUCTPAaTHBHO-OPTaHU3AIMOHHOW  CTPYKTYpPBl  NPENIPHUSTHSA,
IIPOBEJCHUS HAJaJ04YHbIX pPA0OT, TEXHOJIOTUH TNPOBEACHMUSI PEMOHTHBIX pabOT, PEBU3HH,
OCMOTPOB, UCTIBITAaHHIA; OPraHU3ALIH ONIEPATHBHOTO OOCITYKHBAHUS.

3. O3HaKOMJIEHHE C TEXHOJOTHYECKUM IPOIIECCOM IMPOMBIIUIEHHOTO MPEIIPUSITHS,

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

5. H3yyeHue opraHu3aluy M TEXHHUYECKHX CPEACTB y4yeTa W KOHTPOJIS pacxoja
AIIEKTPOIHEPT U, MEPOIIPUSATHH 110 SHEPTOCOSPEKEHUIO.

6. Crpykrypu3zanus Marepuaia Jisi IIOATOTOBKY K HAMCAHHUIO OTYETA.

IMoka3aTe/ i U KPUTEPUH OLEHNBAHUS:

— Ha OIICHKY «OTJIMYHO» (5 0a/oB) — 00ydaromuiics MPeICTaBIseT OTYET, B KOTOPOM B
MOJITHOM 00bEeME PACKPBITO COJIEP KaHHUE 3aJaHusT; TEKCT U3JIaraeTcs MOCIeI0BATEIHHO U JIOTHYHO
C MPUMEHEHHEM aKTyaJlbHBIX HOPMATHUBHBIX IOKYMEHTOB; B OTYETE JlaHa BCECTOPOHHSISI OIICHKA
MPaKTUYECKOT0 MaTepuasa; HCIOJb3YyEeTCs TBOPUYECKHH TOAXO0J K PEHICHUI0 MPOOJIEMBI;
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
U3JIaraeT OTBETHI Ha BOIPOCHI; JAa€T MCUEPIBIBAIOIINE OTBETHI Ha JOMOJHUTEIbHBIE BOMPOCHI
MIPENo/IaBaTelis; Cloco0eH 0000INTh MaTepHall, c/iejaTh COOCTBEHHBIE BBIBOJIBI, BEIPA3UTh CBOE
MHEHUE, IPUBECTH UIUTFOCTPUPYIOILIUE TIPUMEPBI.

— Ha OIICHKY «Xopomo» (4 6amna) — oOydJaromuics MpeACcTaBiIseT OTYET, B KOTOPOM
coJlep’KaHue PACKPBITO JOCTATOYHO MOJHO, MaTepual U3JIaraeTcs ¢ MPUMEHEHHUEM aKTyalbHBIX
HOPMATUBHBIX JOKYMEHTOB, OCHOBHBIC TIOJIOKEHUS XOPOIIO TPOAHAIM3HPOBAHBI, WMEIOTCS
BBIBOJIBI U DKOHOMHUYECKH OOOCHOBaHHBIC MpeyiokeHus. OT4eT B OCHOBHOM COOTBETCTBYET
MPEIbABISIEMBIM TPEOOBAHUAM K 0POPMIICHHUIO.

Ha my6nuunoi#t 3ammre o0yJaromuiics 1eMOHCTPUPYET IOCTATOUYHYIO MOJIHOTY 3HAHUHN B
00BeMe ITPOrpaMMBbI TPAKTUKH, TTPH HATMYHH JIUIITH HECYIIeCTBEHHBIX HETOYHOCTEH B M3JI0KECHUN
COJIEp’)KaHUsI OCHOBHBIX U JIONMOJHUTENBHBIX OTBETOB; BIaJeeT HEOOXOAMMOW HJisi OTBETa
TEPMUHOJIOTHEH; HEIOCTATOYHO TIOJIHO PACKPBIBAET CYIIHOCTH BOIMPOCA; OTCYTCTBYIOT
WLTIOCTPUPYIOIIHE MIPUMEPHI, 000011at01IIee MHEHHE CTYIEHTa HEJOCTATOYHO YETKO BBIPAXKEHO.

— Ha OIICHKY «yJA0BJIETBOPUTEILHOY» (3 Oaia) — 00y4aromuics IpeICcTaBiseT OTYET, B
KOTOPOM COJIEp>KaHUE PACKPBITHI ca00 M B HEMOJHOM OOBEME, BBIBOJIBI MPABHIBHBIC, HO
MIPETIOKEHUST  SIBIIAIOTCST HEOOOCHOBAaHHBIMU. MaTepuall HW3JIaraeTcsi Ha OCHOBE HEMOJIHOTO
nepeyHsi HOpMaTUBHBIX TOKyMEHTOB. IMeroTcst HapyieHus B 0pOpMIICHHH OTYETa.

Ha  nmyOmuunoit  3ampute oOydarolmuiicss  JI€MOHCTPUPYET  HEIOCTAaTOYHO
Moclie0BaTeIbHbBIE 3HAHUS MO BOIMPOCAM MPOrPaMMBbI MPAKTUKH;, MCIOJIB3YeT CHEIHATbHYIO



TEPMHUHOJIOTHIO, HO JOMYyCKaeT OMIMOKH B ONpPEIEJICHUH OCHOBHBIX MOHSTHHA, KOTOpHIE
3aTPyAHSETCS UCIPABUTh CAMOCTOSITENIFHO; IEMOHCTPUPYET CIOCOOHOCTh CAMOCTOSITENFHO, 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. MIMeroTcst HapyiieHus B opopmiiennun otyera. 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 HEOOXOIMMOM TEpPMHHOJIOTHEH; MOIyCcKaeT
rpyObie JIOTHYeCKHe OINMOKHM, OTBEYas Ha BONPOCH IPENojaBaTelisi, KOTOPHIE HE MOXKET
UCIPABUTh CAMOCTOSTENBHO.

— Ha OLIEHKY «HeY/I0BJIeTBOPUTENbHO» (1 0amn) — o0yyaronuiics mpeCcTaBisieT OTYET, B
KOTOPOM OY€Hb CJIa00 PacCMOTPEHBI MPAKTUYECKHUE BOMPOCHI 3aJaHMsl, MPUMEHSIOTCS CTaphie
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 1eNlb y4eOHOH — O3HAKOMUTEJIBHOW NMPaKTHUKU — HNOJArOTOBKA 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.

Baxuelimas 3agaua NpakTUKK 3aKII0YaeTCsl B cOOpe MCXOJHBIX AAHHBIX U MAaTE€pUAIOB,
MOJYYCHHBIX B pe3yJIbTaTe U3yueHHsi 0OObEKTOB, Ha KOTOPBIE OBLIM HANIPABIICHBI CTYICHTHI.

Ha mnpaktuke B IPOM3BOJACTBEHHBIX YCJIOBUSAX KOHKPETHOIO MPEANPHUATHS WU
YUpeXKIEHUs

CTYAEHT U3y4aeT U MoJIy4aeT HH(OPMAIIHIO CIIeIyIOIMe 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 IOMEILECHUN;

— obopyznoBanue, anmnaparypy, BBIUUCIIUTEIbHYIO TEXHUKY,
KOHTPOJIbHO-U3MEPUTEIbHBIE TNPUOOPHl U HMHCTPYMEHTBHI, a TaKXkKe MEXaHU3aluio U
AaBTOMATHU3ALMI0 IPOU3BOACTBEHHBIX ITPOLIECCOB;

— OpraHM3alMI0  JKCIUIyaTallud W PEMOHTa  JJIEKTPOYCTAHOBOK  CHUCTEMBI
AIEKTPOCHAOKEHNS,

— DKOHOMHUKY, OPTaHU3AIIMIO U yIPaBJIeHUE POU3BOJICTBOM;

—  MEpONpHUSTHS 10 SKOHOMHUH U 00ECTIEUEHNIO KaueCTBa AJIEKTPOIHEPTUH;

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

2. Opranu3anusi 1 pyKoOBOJACTBO 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 PI'BOY BO «MI'TY» - Ims.magtu.ru.

HanpaBneHnue CTyA€HTOB Ha MpakTUKy W pacmpeleleHHe MX 1o 0a3aM NpakTHUKH
OCYLIECTBIISIETCS Kapeapoil 311eKTpOCHAa0KEeHNsI IPOMBILIUIEHHBIX IPEANPUATHI U yTBEpKAaeTCs
IPUKa30M peKTOpa yHHUBEpcuTeTa. B mpukase yka3slBaeTCs: HHCTUTYT, Kypc, rpynna, GamMumims,
UMsl, OTYECTBO CTYAECHTOB, HANpPaBIsiEMbIX Ha KOHKPETHOE MPEANPUATHE; CPOKU MPOXOKICHUS
npakThky; GaMumms, uMs, 0TUECTBO, TOJKHOCTh PYKOBOAMUTENEH TPON3BOACTBEHHON MPAKTUKON
oT BbIcuiero yuyebHoro 3aseneHus. CocraBisieTcsi rpauk NpPOBEACHUS IKCKYPCHM, KOTOPBIN
yTBEPKAAETCA ¢ aAMMHHUCTpAIMEN OpraHu3aluy, Ha KOTOPOM OpraHu3yeTcs MpaKkTUKa.

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

— LeJb U 33Ja41 IPaKTUKU;

—  CPOKH IIPOXOKIECHMSI IPAKTUKH;

—  Mopsaa0K o(OopMIIEHUS HA PAKTHUKY,

— Iporpamma NpakTHKH;

—  COJepKaHue MHANBHUyaJIbHbIX 33JaHUI;



— TpeOoBaHMs K BEJICHUIO THEBHUKA U COCTABIICHUIO OTYETA;

— 1paBa U 00S3aHHOCTH CTYACHTa-NIPAKTHUKAHTA

— MOPSAOK IPOBEIECHUS MPAKTUKU CTYI€HTOB YHUBEPCUTETA;

— MOPSAOK MOJBEIECHUS UTOIOB IPAKTUKH.

Kadenpa snexkrpocHabkeHUs TPOMBIIUICHHBIX TIPEIIPHUITHIA OCYIIECTBIISIECT
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 IpOHM3BOJICTBEHHOH 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 KaJIPOB) MPEeANpHUsITUS (1IeXa), YUPSIKICHHUS;

—  IOJIyYeHUs MPOITycKa Ha MpeAnpusTie (MM BKIAJbINIA B CTYICHUCCKUHN OWIIeT);

— W3y4YCHHE MPABWI TEXHUKH OE30MaCHOCTH;

—  BBIIIOJHCHUC MHAUBUAYAJIbHBIX 3aI[aHI/H>'I 10 yqe6HOI>'I-03HaKOMHT€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
TPYZAOBOIO pacropsiika NPEANPUATUS, OPTAHU3ALNN WIH YUPEKICHUS.

B Teuenue Bcero cpoka npakTUKU CTYJIEHTHI 00s13aHbl BECTH JIHEBHHUK, BKJIOYasi B HETO
UH(OPMaIINIO, TIOTYYEHHYIO B IIpoliecce MPOXOXKACHUS MPAKTUKH, a TaK)Ke B pe3yJsibraTe Oecer,
JIEKIUH, SKCKYPCUH U T.1.

[Tepen HauyaIOM IIPAKTUKU CTYJAEHT JTOJIKEH:

— NpHUOBITH BOBpeMs Ha o0lliee OpraHu3alMiOHHOE cCOOpaHue, IPOBOIUMOE
3aBenytouum kageapoit D111, oTBeTCTBEHHBIM 3a opraHu3auio IpakTuk Ha kadenpe OIIII, a
TaKXe PYKOBOJIUTENISIMU MPaKTHKH OT kadenpsr DIIIT-

— YTOYHHTH MECTO U BPEMsI IPOXOKIEHUS IIPAKTHUKHY;

—  TOJYYUTh MHIUBHUyAIbHOE 33/1aHUE;

— TOJYYUTh MOJ POCHHUCH MPOTrPAMMY MPAKTUKH;

— TONY4YuTh Ha Kadeape HarnpaBiIeHUE Ha IPAKTHUKY.

IIpuObIB HA MECTO NPAKTHKH HEO0XO0AUMO:

— OTMETUTh HalpaBjeHHE Ha MPAKTUKY B OTAENE TEXHUYECKOro o0yuyeHus 1mbo B
OTJ€lIe KaIpOB;

—  IOJIYYUTh IIPOITYCK HA NPEAIPUATHE U HAIIPABJIICHHUE B LIEX WU OPraHU3aLHUIo;



— o0paTHTbCs K HAa3HAYEHHOMY pPYKOBOJIUTENIO TMPAKTUKH OT NPEANPHUSITHS,
O3HAKOMUTH €r0 C NPOrpaMMOM NPAKTUKU U MHIMBHUAYAJIbHBIM 3aJaHUEM, YTOUHUTH 3aJaHuE
IPUMEHHUTEIBHO K JaHHOMY IIPEANPUATHIO (LIEXY, OTJIEIEHUI0, 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 kKadeapsr 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 [TPAaBUIaM BHYTPEHHETO PaclopsIKa;

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

— 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
OTUYUTBIBATHCA 10 XO/1y MPOXOKJICHUS IPAKTUKHU U BBIIIOJHEHUS MHAMBUIyaJIbHOTO 33/1aHUS;

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

ITepen okoHYaHMEM NPAKTHKHU CTYACHT 00s13aH:

— BO3BpaTUTh IO NPUHAAIEKHOCTH BCE IOJYYEHHbIE paHee MaTepuaibl, MPHOOPHI,
JIOKYMEHTALUIO U T.11.;

— IPeIoCTaBUTH 3a 2-3 JIHA 0 OKOHYAHMSI CPOKA MPAKTHUKU PYKOBOJIUTENIO MPAKTUKU
OT NPEANPUATHS OTUET U MOIYYUTh OT HETO XapaKTEPUCTUKY U OLIEHKY O IPOJIeIaHHON paboTe;

— 3aBEpPUTHb JHEBHUK, OTYET, XaPAKTECPUCTUKY, HAIPABIECHUE HA IIPAKTUKY MOANKUCIMHU
PYKOBOJIUTENS U MTEYaTAMH MPeaNpUiTHs/Iexa.

Ilo oxoHYAHMYU MPAKTUKHN HEOOXOAUMO:

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

— B JIECATUHEBHBIN CPOK MOCIIE Havalia CIEAYIOLIEro CEMECTpa 3alUTUTh OTUET Nepe
KOMHCCHEW, Ha3HAYaeMOU 3aBeIyOITUM Kadeapoil.

CTyaeHT, He BBINOJHUBLIMK NPOrpaMMmy IMPAKTHKW, CAMOBOJIBHO COKPATHUBLIMN CpPOK
MPAKTUKH, MOTYYUBIINNA OTPULIATENIbHBIN OT3bIB 0 paboTe, HANPaBIsSETCs Ha IPAKTUKY TOBTOPHO
B [IEPUO/I CTYACHUYECKUX KAHUKYJI WIH, B OTAENbHBIX CIIy4asiX, OTYUCIISAETCS U3 YHUBEPCUTETA.

2.5. IIpaBa 1 00513aHHOCTH PYKOBOJMTEJISI IPAKTHKH OT YHHUBEPCHUTETA

OTBeTCTBEHHBIN 32 MPAKTUKY U PYKOBOJUTENb IPAKTUKH UMEET MIPABO:

— yCTaHaBJIMBaTh CBSI3b C PYKOBOJUTENSMU MPAKTUKH OT OPraHMU3al|H, MPeapUSITHS,
YUPEKACHUS U COBMECTHO C HUIMHU COCTABJISATh pab0UyI0 MPOTrpaMMy MPOBECHUS MTPAKTUKH;

— paspalaTbIBaTh TEMaTUKY UHIMBUAYAIbHBIX 3a/1aHUM;

— TPUHHMMATh YYacTHE B paclpeesIeHUH CTYICHTOB 110 paboYuM MecTaM M|
nepeMenieH s UX 1o BUaam pador;

— BBIICHUTbH HaJM4YKe MECT 10 0a3aM MpPaKkTUKH;

— OKa3blBaThb METOAMYECKYI0 IOMOUIb CTYJA€HTaM TpU  BHIIOJHEHUH HMHU
WMHAUBUAYAIbHBIX 3a/laHUl 1 cOOpe MaTepualoB K BHITYCKHON KBallM(UKallMOHHOW padoTe;

— OILIGHHUBATh Pe3yJIbTaThl BBIMOIHEHHS CTYACHTaMU POrPaMMbl TPAKTHKU.

OTBeTCcTBEHHBIH 3a MPaKTHKY MO Kadeape o0s13aH:



—  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; COJEPKAHKE IPOTPaMMBbl IPAKTUKH; pacIpe/iesieHe 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 IPOBEIEHH CJauu OTYETa 110 MPAKTHKH; JaTa MPUOBITUS HA IPAKTUKY U MeCcTO cOopa;
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 Ka(eapbl OTUET B CEKTOP
IIPOU3BOJCTBEHHOM NIPAKTUKA YMY.

PykoBoanTeb NPAKTHKHU 00513aH:

— 710 Hayaja NpakTUKH 03HAKOMUTLCS C €€ IPOrpaMMOii;

— 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;

— opranuszoBarb uHCTpykTax no OT wu Tb, mnpaBunam BHYTPEHHETO TPYIOBOIO
pacnopsxa;

—  pacnpenenuThb CTYACHTOB Ha pabo4Ke MeCTa COrTIaCHO MPOrpaMMe MPAKTHKHY;

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

— KOHTpPOJIUPOBaTh BBHINOJHEHUE MPEIIPUATHAMH 005S3aTENIbCTB, BBITEKAOIUX U3
TUIIOBOTO joroopa u IlomokeHuss O MNPOBENCHMM MPAKTHUKU CTYIACHTOB YHUBEPCUTETA,
CBOEBPEMEHHO MH()OPMHUPOBATH CEKTOP IMPOM3BOJICTBEHHON MPAKTUKU YHUBEPCUTETA O (PaKTax
HapyILEHHsI 3TUX 00s513aTeIIbCTB;

— KOHTpPOJIUPOBATh KaueCTBO MPOXOXKJICHMS MPAKTUKH (OMPOC CTYAEHTOB Ha pabouMx
MecTax, MpPOBEpKa THEBHUKOB);

2.6. IIpaBa 1 00513aHHOCTH PYKOBOIMTEJISI IPAKTHKHU OT NPeANPUATHSA

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

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

CO3/acT HEOOXOJMMbIE YCIOBHS JUISl MOJYYEHUs CTYJEHTaMH B MEPHOJ MPOXOXKICHUSI
NOPaKTUKA 3HAHUHA 1O CIENUATBbHOCTH B OOJACTH TEXHOJOTHUHM, KOHOMHUU M OpraHU3alUH,
IJIJAHUPOBAHUSA M YIIPABIEHUS MPOM3BOICTBOM, MCIOJIb3YEMOIO0 TEXHOJIOIMYECKOTO M JIPyroro
000pYyIOBaHUS, CUCTEMBI 3JEKTPOCHAOKEHUS,, KOHCTPYKTUBHOTO HCIOJIHEHHUS €€ 3JIEMEHTOB,
OpraHM3aly S3KCIUTyaTallud W PEMOHTA JIJIEKTPOYCTAaHOBOK, 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€30MaCHBIM METO/1aM PabOTHI;

— obecreuyrnBaeT ¥ KOHTPOJIUPYET COONIO/IEHUE CTyIEHTaMU- MPAKTUKAHTAMH TpaBUII
BHYTPEHHETO PACHOPsIKA, YCTAHOBJICHHBIX HAa TAHHOM MPEATNPUSITHH;



— MOJKCT HAJIOXKUTH B CJIy4ac HGOGXOI[I/IMOCTI/I B3bICKaHU Ha CTYACHTOB-IIPAKTUKAHTOB,
HApYIIAIOIIUX TpaBWia BHYTPEHHETO TPYAOBOTO pacrlopsjaka W coo0math 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 CTYACHTOB- 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. ConepxxaHue NPAKTHKHU CTY/I€HTOB, HANIPABJIEHHbIX HA MOJACTAHIMH

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

1. MHcropus u cTpykTypa NOACTAHLIUH.

2. Cxema BHEWIHMX 9JIGKTPUUYECKHX CeTe, 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:
CpelHsise TOAOBas, 3UMHSAS W JIETHSAS TEMIEpPaTypbl, CKOPOCTh BETpPa, T'OJAOBOE KOJUYECTBO
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 >aeKTpUUYECKUX HArPy30K 3a XapaKTEPHbIE JIETHUE U 3MMHHUE CYTKH CHUIJIOBBIX
TpaHCcGOpPMaATOPOB MOACTAHIIUY.

7. I'maBHast cxeMa »SJEKTPUYECKUX COEIUHEHUH paclpeieauTeIbHbIX YCTPOMHCTB
[OJICTAaHIIMH HalpshKeHueM Bbiie 1 kB.

8. PacueTHble 3HaYeHUS TOKOB OAHO(A3HOTO U TPeX(PazHOrOo 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 OTPaHUYUTEN epeHanpsbkeHus/pa3psaaauky, 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 alapaToB U IPOBOJHUKOB.

11. CoOcTBeHHBIE HYXbl MOACTAaHIMU: MapaMeTpbl TpaHC(HOPMATOPOB COOCTBEHHBIX
HYXJ,  BEIOMOCTb  JJEKTPONPUEMHHUKOB  COOCTBEHHBIX  HYXJ, CXe€Ma  IUTaHUA
AIIEKTPOIPUEMHHUKOB COOCTBEHHBIX HYX/1 IOJCTAHIUH.

12. Peneiinast 3ammTa: THIBI YCTPOWCTB pENEHHOW 3allMTHI, HCIOJIb3yeMble Ha
NOJICTaHIIUM, JIEMEHTHas 0a3a, YCTaBKH, CXeMa PEJIeHHOM 3alIUThl OJHOTO U3 MPUCOETUHEHUI
(0 3a/1aHKUIO PYKOBOIUTETIS).

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

14. MonHue3ammra TeppPUTOPUU TOACTAHIIMM: KOHCTPYKTHBHOE HCIIOJIHEHHE, 30Ha
3aIUTHI.

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

16. Ocgeuienue TeppUTOPUH MOACTAHIIMH: paboyee 1 aBapuitHOE OCBELICHHE OTKPBITON U
3aKpbITOM 4YacTH, THUIBI CBETWJIBHUKOB U JIaMI, HMX KOJHMYECTBO M MOIIHOCTb, CXEMBbI
OCBETUTEIILHON CETH, MAPKH OCBETUTEIBHBIX IIUTOB U UX JIEKTPUUYECKHUE CXEMBI.



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

18. Yyer pacxoma 3JIEKTPUYECKOW SHEPIUU: PACXOJ]l VIEKTPUUECKOW SHEPruu Ha
COOCTBEHHBIE HYK/bl, TOYKM KOMMEPUYECKOIO0 U TEXHHYECKOI'0 y4yeTa IEKTPUUECKON SHEepruw,
CTOMMOCTb JIEKTPUUYECKON IHEPTUU, TUIIBI JIEKTPUUECKUX CYETUUKOB U AIEKTPOU3MEPUTEIBHBIX
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
HCTOYHHKOB.

Nudopmaiinio 0 MOTPEOUTENAX MOACTAHIIUM MOXXHO HAWTH HA TPHUHIMITHAILHOU
OJTHOJIMHEWHOW cXeMme TMoAcTaHIMHU. [paduKu AJIEKTPUUECKUX HArpy30K, Kak IPaBHIIO,
(UKCHPYIOTCSI ONIEPATUBHBIM TIEPCOHAIOM M XPAHSITCS 1A CaMOU TOJCTAHIINH, 00, €CITU OHH
CUMTBIBAIOTCSI ABTOMATH3HPOBAHHBIMU CHCTEMAMH y4YeTa, B IICHTPAIbHON 3JICKTPOTEXHUYCCKON
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
ITepeueHb OCHOBHOTO 3JIEKTPOOOOPYI0BAHHUS MTOAICTAHIHH

dunep

Tun

MapkupoBka

3aBOI-U3TOTOBUTEI D

HomuHnansHOE HanpsHkeHue,
kB

HomunanpHEIH TOK, A

Tok TepMHUYECKON CTOMKOCTH,
KA

Bpewms nporekanus Toka Tep-
MHUYECKOM CTOMKOCTH, C

ToK 2JIEeKTPOIMHAMUYECKOMN
CTOUKOCTH. KA

Tok oTkitoueHus (J1st BbI-
KJIroyaTesnen), 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 3anonHennn myHKTa «OXpaHa Tpyaa U TEXHUKA O€30MacHOCTI» HE00X0 MO
PYKOBOJICTBOBATHCSI MHCTPYKITUSMH T10 TIO’KapHOI 0€30MacHOCTH U AJIEKTPOOE30MMacHOCTH,



XpaHAMIMMUCS Ha ToacTaHnu. MHpopManus o KaTeropusx MOMEIICHUH 3aKPBITOM YacTH
MOJICTAHITMHM HAXOUTCS TAK)KE B MHCTPYKIHSIX, JINOO MEPETHUCHIBACTCS C IPEIyIPEIUTEIbHBIX
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 00 B
(MHAHCOBO-?KOHOMHYECKOM OT/IEJIC MPEATTPUATHS.

3.2. CoaepxxaHue NPAKTHKH CTYJAEHTOB, HANpPaBJEHHBIX Ha JJIEeKTPUYECKHUE
CTAHIIUH

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

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

3. Onwucanue METEOPOJIOTUYECKUX YCIOBHM B paliOHE PACIIOIOKEHUS SJIEKTPOCTAHIUH:
HKBUBAJICHTHAS JICTHSSA, 3UMHSISL, TO0Bas TEMIIEPATYPhl; pO3a BETPOB.

4. TexHomornyeckuil mpolecC TMOMYYCHHsS DIEKTPUYECKONW dHepruu  (Teruia,
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 XapaKTEPHbIE JIETHUE U 3UMHHUE CyTKH CHUIIOBBIX
TpaHcPOPMATOPOB INEKTPOCTAHIIHH.

7. OCHOBHOE  TEXHOJOTMYECKOE  OOOpyJOBaHME  YYaCTKOB  DJIEKTPOCTAHIUU:
TEXHUUYECKHUE XapaKTePUCTUKHU T'€HEPaTOPOB, TpaHCHOPMATOPOB, BO3OYAUTENCH, KOTI0ArperaroB
(peKUMHBIE KapThl KOTJIOB), [€a’3paTopoB, THTATEIBHBIX HACOCOB, TYypOOTEHEpaTopoB
(ImarpaMMBbl peXKMMOB 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 HYX/1 JICKTPOCTAHIUH;
BEJIOMOCTb 3JIEKTPOIIPUEMHHUKOB COOCTBEHHBIX HYK[ (Tabu1. 3.2); mapameTpbl TpaHCHOPMATOPOB
COOCTBEHHBIX HYXJI.

11. Cucrema pacripeeneHus ornepaTuBHOrO TOKa, poJi ONIEPaTUBHOTO TOKA, UICTOYHUK,
cXeMma pacrpeieieHus, ToTPeOUTeNH, TEXHUUECKUE NapaMeTphl 3JIEKTPOo0OOpy10BaHHS
(aKKyMyJISITOPBI, BBIIPSIMUTENIBHBIE YCTPOICTBA, 3apsJHO-TIO3apsIHBIN arperar u T.1.),
KOMMYTAIIMOHHBIX afiapaToB U MPOBOJIHUKOB.



Tabmuma 3.2
[TepeyeHb OCHOBHOTO 3JIEKTPOOOOPYAOBAHUS MIEKTPOCTAHIIUU
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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. OcBelieHre TEPPUTOPUM DICKTPOCTAHIMM: pabodyee M aBapuHHOE OCBELICHHE
YYaCTKOB 3JIEKTPOCTAHIIMH, THITBI CBETUJIHHUKOB U JIAMII, MX KOJMYECTBO U MOIIHOCTh, CXEMBI
OCBETUTENILHON CETH, MAPKU OCBETUTEIbHBIX IIIUTOB U UX 3JIEKTPUUECKHE CXEMBI.

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

17. MonHue3amuTa TEppUTOPUH AJIEKTPOCTAHIIMU: KOHCTPYKTUBHOE HCIIOJHEHHUE, 30Ha
3aIUTBHI.

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

19. DkoHOMHUYECKHE TIOKa3aTeNy  DJIEKTPOCTAHIMH: CTPYKTypa  DIIEKTPOydyacTKa
ANIEKTPOCTAHLIMM, IITaTHOE pachucaHue, rpaduK  PEMOHTOB  3JIEKTPOOOOPYIOBaHMS,
KaJIbKYJISIIH.

20. MepomnpusTis MO OXpaHe TpyJa U TEXHMKE O€30IacHOCTU: OINAcCHbIe U BpEIHBIE
IIPOU3BOJICTBEHHbIE (PAKTOphI, CpPEACTBA 3alUThl MEpCOHaNla, KAaTeropuu TIOMEIIEHUH 1o
3IIEKTPOOE30MACHOCTH, TIOKAPHON U B3PHIBOOIACHOCTH.

3.4. Copep:kaHue TPAaKTHKH CTYAeHTOB, HAaNpaBJEeHHbIX B TOPOACKHe
3JIeKTPUYECKHE CeTH

1. H3yueHwe HUCTOpPUH TOPOJCKUX ODIIEKTPHUUECKUX CETeH, MEepCHEeKTUBBI Pa3BUTHUS
ropoja " 3JIeKTPOXO03sHCTBa.

2. M3ydenue miaHa ropojICKOro MUKpOpaioHa, BUJIOB )KUJIBIX M OOIIECTBEHHBIX 3/1aHUM,
KJIIMMaTHYeCKHUX yciIoBUM MecTHOCTH. Cobupaetcs nHGOopMaIus Mo 3TaXXHOCTHU JKUJIBIX 3/IaHUM,
KOJINYECTBY KBAapTHUp, OOIIEH IJIOUIai, HAIMYUIO SJIEKTPUYECKUX IUIMT, KOJIMYECTBY JH(TOB;
HAJIMYUIO OOIIECTBEHHBIX 3JaHUN (MPEANPHUSATHS TOPIOBIH, YUPEKICHHUS 3/IpaBOOXpaHEHUS,
o0mieo0pa3oBaTe/bHble  IIKOJBI, MPEINPUATHS OBITOBOIO  OOCIY)KMBAaHUS, YUPEKACHUS
KOMMYHAJIBHOTO X035MCTBA U T.]1.).

3. COop uHdpopManuu 0 cxemax 3JIeKTpPOCHa0KeHUs HanpsbkeHueM 10 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
AIIEKTPOOOOPYIOBAHUSA:  CHUJIOBBIX TpaHC(OpPMATOpOB, BBIKIIOYATENEH, pa3zbeIUHUTEICH,
TpaHCcOpPMATOPOB TOKA M HANPSIKEHUsS, OrpaHUYUTENICH IepeHanpsHKEHUs, PEeaKTOPOB,
ABTOMATHUYECKUX BBIKIIIOUATENICH, TpeAoXpaHuTeNeld, pyOmIbHIUKOB U Jp. ammaparoB a0 1 kB;
npoBogHUKOB PV, ssueek KPY u KCO; BPY, staxHbix U KBapTUpHBIX MMUTKOB; PY 1o 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 Kabenel, pa3melnenus 1 KoHCTpykTuBHOTO ucnosnenus LIPIT, TTI, BPY.

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

7. W3yuenue cxeM M 0OOpyHOBaHUS LENEd BTOPUYHOW KOMMYTALlMH: YIPABICHMUS,
U3MEpEHUS, PeNIeHHOM 3alUThl, aBTOMATHKH, curHanu3auuu. Coop nHbpopManuu o mapaMerpax
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
CXE€Max U KOHCTPYKTHBHOM MCIIOJIHEHUU CETH OCBEILEHUS, HICTOUHHUKAX CBETa, CBETUJIbHUKAX U
OCBETUTEJILHBIX OIOpax, CHoco0ax OOCTY)KMBAaHUS CBETUIHLHUKOB, HOPMaxX OCBEIICHHOCTH;
KaTeropusxX yJHUILl ¥ J10POr, HEMPOE3KUX YacTeH.

9. Wsyuenwue 3amutHOro u padouero 3azemiuenust LIPII, TII, xunpix u oOUIECTBEHHBIX
3aHUI HA TEPPUTOPHH MUKpopaiioHa. COop mH(popMAIMK O TPYHTE, 3a3eMIIIONINX KOHTYpax,
3allUTE OT NEPEHANPSIKEHUMN.

10. U3yuenwue aJIMMHHMCTPATUBHO-OPraHU3alMOHHOMN CTPYKTYpbI TOPOJICKUX
JNEKTPUYECKUX CETeW, OpraHu3aly OJKCIUTyaTallud M PEMOHTa 3JIEKTPOOOOpYAOBaHUSA,
IPOBEJCHUS HAJaJ04YHbIX pPA0OT, TEXHOJOTUH TPOBEACHHUSI PEMOHTHBIX paboOT, peBU3MUH,
OCMOTPOB, UCTIBITAHUIN; OpraHU3alMK ONIEPATUBHOTO OOCITY>KUBaHUSI.

11. VzydyeHune 3KOHOMHYECKUX MOKa3aTeel TOPOJCKUX IEKTPUUECKUX CETEH B LIEIIOM
WIA ydYacTKa ceTed M TMOACTAaHIMHM (KaJbKyJslus ceO0ecTOMMOCTH, 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. 3yueHune opraHu3aiy U TEXHMYECKHX CPEACTB ydeTa M KOHTPOJIS pacxoia
AIIEKTPOIHEPTUU, MEPOIIPUSITUI 11O SHEPTOCOEPEIKEHNUIO.

PaccmaTpuBarOTCS TOYKM YCTAHOBKM CUETYMKOB, MX THIIBI, KJIacChl TOYHOCTH, BHJbI
y4dera, CIocoObl MOAKIIOUEHNUs (IIPSIMOM, Yepe3 U3MEpUTENbHbIE TpaHC(HOPMATOPHI), OpraHU3aUs
CHSATHS NMOKAa3aHUM KBAPTUPHBIX U TOMOBBIX CUETYMKOB. M3y4yaroTcsi MEpONIPUATHS 110 CHUKEHUIO
MOTEPH DJIEKTPOIHEPTUU U SHEPTOCOEPEIKEHNIO B OCBETUTENBHBIX YCTAHOBKAX.

13. W3yueHue oxpaHsl TpyAa, TEXHUKH 0€30M1aCHOCTH, IPOTUBONOXKApHON 6€30MaCHOCTH
Ha oOwbekte. COOop uHOpManuu 00 OMACHBIX M BPEIHBIX MPOU3BOJICTBEHHBIX (PakTOpax,
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 IMyHKTHI 3a1aHus Ha NpakTuky. ConeprkaHnue OTYET TOJKHO IEMOHCTPUPOBATh
3HAKOMCTBO CTYy/I€HTa C 00BEKTOM, YMEHHE HE0o0X0auMYI0 HH(OpMalNI0, CUCTEMATU3UPOBATh
e€ M TpeACTaBUTh B TEKCTOBOHM, TaONMM4YHOHM, Tpaduueckod WM HMHOH ¢dopme, BlaJeHUE



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.

CogepxaHue JOMKHO OTPaXXaTh MEepeueHb CTPYKTYPHBIX 2JIEMEHTOB OTYETa C YKa3aHUEM
HOMEPOB CTPaHUI], C KOTOPBIX HAUMHAETCSI UX MECTO PACIIONIOKEHHUE B TEKCTE, B TOM YHCJIE:
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 3aJaHUI0 U
TpeOOBaHUSAM, U3IIOKEHHBIM B METOJUYECKUX YKAa3aHUSAX IO BBINOJIHEHHIO OoTyeTa. OCHOBHYIO
4acTh CJIEAYET JEIUTh Ha pa3feibl, TOAPA3AEIbI, MyHKThI. KaXaplii 371IEMEHT OCHOBHOW 4acTH
JIOJI’KEH MPEACTABIATh COOO0M 3aKOHYEHHBIN B CMBICIOBOM OTHOIIEHUU (DpArMeHT OTYeTa.

OdopmieHne TekcTa 0TUETa BBIIOJIHAIOT B COOTBETCTBUU C TPEOOBaHUSIMH HOPMATHUBHBIX
TOKyMeHTOB. CTpaHUIIbI TEKCTa, BKIIOYAS WILTIOCTPALMU U TaOIUIIBI, TOKHBI COOTBETCTBOBATh
dopmaty A4 (210X297 mm).

TekcT nonkeH ObITh BHITIOJHEH C OJHON CTOPOHBI JUCTa O6eoil Oymaru ¢ mpuMeHEHUEM
neyaTarIuX U rpadpudeckux ycTpoiicts 9BM ¢ cobmoneHreM Cleayommx pa3MepoB MoJiei:
neBoe — 20 mm, npaBoe — 10 mm, BepxHee- 20 MM, HmkHee — 20 mm. [Ipu HabGope Tekcra B
Microsoft Word cieayer npuaepKuBaThcsi 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 BOBMOKHOCTH
AKIIEHTUPOBAHUS BHUMAHMI HA ONPEICIICHHBIX TEPMUHA, TPUMEHSIS IPU(THI pa3HOM TapHUTYPBHI.

TekcT oTueTa ciaenyeT AeNUTh Ha pa3/ieibl, OAPa3IeNbl, IyHKThI, IPH HEOOXOIMMOCTH,
MOTYT OBITh pa3JeieHbl Ha MOAMYHKTHL. Kakaplii pa3gen TekcTa peKOMEHAYeTCs HauWHATh C
HOBOW CTpaHullbl. Paznensl oTdera AOKHBI HMETh MOPSAJKOBbIE HOMEpa, 00O03HAYCHHbIE
apaOckumu nudpamMu W 3amnucaHHble ¢ a03anHOro otcryna. [logpasmensl JOMKHBI HUMETh
HyMEepaluIio B Mpenenax KakIoro pasjela, MyHKTbl — B Mpejesiax Mojpasjenia, MOAMYHKTHI - B
npenenax nyHkra. Ecnm paznen wim noapasien COCTOUT, COOTBETCTBEHHO, U3 OJTHOTO ITOpa3eiia
WIM TYHKTa, TO ATOT MOJpPAa3/e] WIN IMIyHKT HyMepoBaTh He cieqyeT. Touka B KOHIIE HOMEPOB
pa3felioB, MyHKTOB MOAIYHKTOB HE CTaBUTCA. ECIM 3aroIoBOK COCTOUT M3 ABYX NPEIUIOKECHUH,
WX Pa3AeiIoT 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 nodpazoena-emopozo pazoena)

21.2.1 Hymepayus noonynkmos emopozo

2.1.2.2 NYHKMA Nepeoco
noopasoena 6mopo2co

pasoena OOKymeHma

P a3ACiibl, MOAPA3ACIIbl JOJKHBI UMETH 3aIr'OJIOBKHU. HYHKTBI " TMOHAITYHKTBI 3aroJIOBKOB



MOTYT HE€ HMMEThb. 3aroJIOBKM JOJDKHBI YETKO M KpaTKO OTpa)kaThb COAEpP’KaHHUE pa3JIelioB,
NOJIpa3/ielIoB, MyHKTOB. 3arojIOBKU pa3/ieoB, MOJAPA3AEIOB U IYHKTOB CIEAyeT HadMHATh C
ab3aIHOro OTCTyNa, ¢ MPOMHMCHON OyKBbI, O€3 TOUKM B KOHIIE, HE MOJUYepKuBas. B Hauaie
3aroJjI0BKa MOMEIIAI0T HOMEP COOTBETCTBYIOIIETO pas3zena, Hoapasena, 1100 myHkra. [lepenockr
CJIOB B 3arojloBKax He JomyckaroTcs. Eciam 3arojloBOK COCTOMT W3 JBYX HPEMIOKEHHUH, HX
pa3felnsoT TOUKoi. PaccTossHUE MeXy 3ar0J0BKOM M TEKCTOM JO0JKHO OBITh paBHO YABOEHHOMY
MEXCTPOYHOMY PpACCTOSHHMIO, MEXKIYy 3arojloBKaMu pasjena MW IoApas3ielia — 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 aToMm ciydyae Homep TaONMIbI COCTOUT M3 HOMEpa paszzenia u
HOPS/IKOBOTO HOMepa TaONWIBl B MpefeNax paszena, paslelIieHHbIX Toukoil. Jlomyckaercs
CKBO3Hasi HyMmepanus Ta0aul apabckumu nudpamu 1Mo Bcemy oOT4eTy. Talnuibl Ka)aoro
NPUJIOKEHNsT 0003HAYAIOTCS OTHCNBHOW HyMmepamuen apaOckumu mudpamu ¢ 1o0aBiIeHHEM
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 TaOmuIipl, mMpu €ro HAIMYUHM, JOJDKHO COJEpKaTh €€ cojep:kaHue, 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 TaOJHIIBI U BBITIOJIHIETCS CTPOYHBIMH OyKBamu (Kpome
MepBOM MPOIMUCHOI) 6€3 MOqYePKUBAHUA.

3arojoBku Tpad TaOIUIBl BBIMOJHSIIOT C MPOMHUCHBIX OYKB, a IIO/A3aroJIOBKH - CO
CTPOYHBIX, €CJIM OHU COCTABJISAIOT OJJHO IIPEIJIOKEHHUE C 3ar0JIOBKOM, M C IPOIHUCHOM - €CJIU OHU
camocTosiTeNIbHble. B KOHIlE 3arojioBka W IOJ3arojioBKa 3HAKM IpPENUHAHMsSI HE CTaBATCH.
3aro0oBKM yKa3bIBAIOTCS B €AMHCTBEHHOM umciie. Jlomyckaercs mpuMeHsTh pazmep mpudTa B
TabJIMIe MEHBIINH, YeM B TeKCTe. J{naroHaabHOE JIeJICHNE TOJIOBKHU Ta0JIMIBI HE IOy CKAeTCsl.

Tabmuiy ¢ OOJIBIIUM KOJIMYECTBOM CTPOK JOIMYCKaeTCs MEPEHOCUTh Ha APYTYIO
ctpanuny. IIpu nepeHoce yacTu TabNMIBI HA IPYTYIO CTPAHUILY 3aroJIOBOK MOMEHIAIOT TOJIBKO
nepes NepBoil 4acThIo TaONHUIIBL, HAJ IPYTHMH YacTSIMU clipaBa nuiercs cioBo «lIpogomkenue»
U yKa3blBaeTCsl MOPSAIKOBBIM HOMep TaOmuubl, Hanpumep: «lIpomomkenue Tabmuusl 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 TAOJUIl B OTYETE YKa3bIBAE€TCS HOMEp TaOJIMIIbL,
Hanpumep. «I[Iponomxenne Tabnuiel 2.3».

5. Wnmoctpauun

KonnyecTBo mimocTpaiuii, moMemaemMblx B OTYETE, JOJKHO OBITh JOCTATOUHBIM JJIS
packpeITusi cofepkaHusi padotel. Wmtoctpanuu (4epTexu, rpaduky, CXeMbl, KOMIBIOTEPHBIE
pacrie4yaTky, JuarpaMMbl, (OTOCHUMKHU U T.II.) CIEAYeT pacnojaraTb HEMOCPEICTBEHHO MOCie
NEepBOro YIIOMUHAHUS B TEKCTE, WU Ha cliefyromel crpanune. Mmmoctpauuu MoryT ObITh B
KOMIIBIOTEPHOM HCIIOJHEHUH, B TOM UHUCJIE U [IBETHBIE.

Bce mnnmoctpany UMEHYIOTCS B TEKCTE pUCYHKaMU U HYMEpYIOTCS B IIpeJienax KaxXa0ro
pa3znena. Homep wmiumrocTpalu cOCTaBIsE€TCS M3 HOMEpA pas3iena U IOPSAIKOBOrO HOMeEpa
WUTIOCTpAIMK B MpejeniaXx JaHHOTO pasfiena, pa3AelieHHbIX TOYKOM, HallpuMep; «PUCYHOK 5.1»
(epBBIN PUCYHOK MATOro pasaena). 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 o6o3nauenus npunoxenus. Hanpumep, «Pucynox A.3». Ha Bce mmtrocTpanuu J0KHBI
OBITH AaHBI CCHUIKM B oT4eTe. [IpH cehlUikax Ha WILTIOCTPAIMU CIIEAyeT MUCATh ... B COOTBETCTBUU
C PUCYHKOM 2» IIPH CKBO3HOM HyMEpPAIUU U «... B COOTBETCTBHH C PUCYHKOM 1.2» npu HymMepanuu
B IIpEJIENax pasnena.



Wnmoctpanus pacrnonaraercsi o TEKCTy JOKYMEHTa, €l 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
Oenoit Oymaru. Mimoctpanuu clieyer pa3MeniaTh Tak, 4ToOObI UX MOXKHO 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
HaMMEHOBAHUE 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)», «ammmmrynHas moxayisius (AM)», a mpw MOCISAYIOMUX YIOMHUHAHUSX CIEIyeT
yHoTpeOIsATh COKpAIICHHOE Ha3BaHUE WM aO0OpeBUATypY.

PacimmdpoBky aOG0peBuaTyp M COKpaIeHH, YCTAaHOBIEHHBIX TOCYIapCTBEHHBIMU
CTaHJApTaMH U TPaBUIIaAMHU PYyCCKOi opdorpadun, nomyckaercss He mpuBoanuTs. [Ipumep - OBM,
HUU, ACY, c. (ctpanuna), T.e. (TO €CTh) U Ap.

7. Hymepauus ctpanui

Crpanuipl oTyeTa CclieyeT HyMmMepoBaTh apaOCckumu Iudpamu, coOIoas 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, PacloOKEHHBIE HA OTIENBHBIX JIMCTaX,
BKJIIOUAIOT B OOIIYI0 HyMEpaluio cTpaHull otyera. Mnmoctpauuu u Tabnuisl Ha nucte popMara
A3 yuuTBHIBAIOTCS KaK OJIHY CTPaHHUILY.

8. IlpwioxeHue

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 MPHJIOKEHHE TOHKHO HAYMHATHCA ¢ HOBOTO JINCTA U UMETh TEMaTHUYECKUU
3aroJI0BOK M 0003HAYEHHUE.

— cnoBo «[Ipunoxxenune» u ero OykBeHHOE 00O3HaU€HUE (3arjaBHble OYKBBI PyCCKOIO
andaBuTa, HaUWHAS C A, 32 UCKIIIOUEHUEM OYKB E, 3,11, O, 4, b, bl, 'b) pacnonaratot HaBepxy
MOCEePEIMHE CTPAHUIIBI, a MOJ HUM B CKOOKaxX YKas3bIBAIOT CTATYyC MPWJIOKCHHS, HAIpUMeEp:
(pexomenayemoe), (cmpaBouHoe), (oOs3arenbHOE). Jlomyckaercs 0003HAYEHHE MPUIIOKEHHIA
OykBamH JJaTUHCKOTO aniaBuTa 3a UCKIt0UeHueM OykB | u O.

— TIpU 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,
IIPUBEJICHHOMN B priioxkeHuu [12.

B nHeBHHKE €XeIHEBHO OTMEYAIOTCS BBIMOJHEHUE CTYJEHTOM DPAa0OTHI, MOJy4YEeHHBIE
KOHCYJIBTAIIMH TIEPCOHANA MPEIPUATHS 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, €r0 cojep)kaHuio u odopmieHuto. KpanuduimpoBaHHoe U akKypaTHOE
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, ITOATBEPKIAIOIIUM BBIMOJIHEHHE
CTYJICHTOM IIPOTpaMMBbI MPaKkTUKH. K coCTaBlIeHUIO OTUETa HEOOXOANM MPUCTYIATh C MEPBBIX
nTHel paboTel Ha npeanpustud. CopepkaHue 0TueTa ONpeesieTcs MPorpaMMOi IPAKTUKHU U
WHAUBUIYAITBHBIM 3a1aHreM. OTYeT BHIMOTHAETCS B BHJIE COPOIIIOPOBAHHOMW 3aIMCKH B
COOTBETCTBUU C TpeOOBaHUSMH, IPUBEICHHBIMU B TIoapazaenax 4.1 — 4.3 ngaHHoro
METOAMYECKOT0 U3JaHusI.

CopepxaHue pa3/ieJoB OTYETA, B 3aBUCUMOCTH OT 00bEKTa IPOU3BOJICTBEHHON MPAKTUKH,
JIOJKHO COOTBETCTBOBATh OCHOBHBIM BOIIPOCAaM, OTMEUEHHBIM B nojpasaenax 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 [IHEBHUK, OTYET C IOJIMUCBIO M OT3BIBOM PYKOBOIUTEIS
IOPAaKTUKA OT MPOM3BOJCTBA, 3aBEPEHHBIC M€YaThi0 OOBEKTA MPOU3BOACTBEHHON NPAKTUKH, a
TaK’)Ke€ HallpaBJICHNUE HA MPAKTUKY CAI0TCs cTyAeHToM Ha kKadenpy OIIII. B necatuaHeBHbIN Cpok
[OCJ€ Hayaja CIEAYIOUIero CeMeCTpa OTYeT JOJDKEH ObITh 3alllMIleH CTYJIEHTOM 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 OJACTAaHIIMU B SJHEPTOCUCTEME.
Kaxue norpeOureny nuTaroTcs ¢ IUH NOACTaHIIUNA?
KakoBa yaneHHOCTb MOJICTAHLIUU OT HOTpeOuTenen?
UYemMy paBeH roJjoBoi MakCUMyM Harpy3Ku HOJCTaHIIMU?
ITo kakoit cxeme coOpanbl PY BeIciIero, HU31Iero, cpegHero (Ipu HaJTU4KN)
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€KTPOIHEPI U MPEIYCMOTPEHbI Ha OACTAaHIMHU? YKaKUTE
TOYKH KOMMEPYECKOI0 U TEXHUYECKOT0 yUeTa Ha IJIaBHOM CXeMe U CXeMe COOCTBEHHBIX HYXK/I.

11. B cocTaB Kakoro npeAnpusaTus (CTpyKTypHOTO OJpa3AesieH s ) BXOAUT MOACTAHIMS,

ook wd



KAaKOBO €ro Ha3HayeHue?

12. I'ne mpoxoauT rpaHmiia 6a1aHCOBOTO pas/ielia U rPaHuIa SKCILTyaTallnOHHOM
OTBETCTBEHHOCTH CO CMEKHBIMH MOAPA3/ICICHUSIMU?

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

14. Kakue BUIbI U CUCTEMBI OCBEIICHHUS UCTIONB3YIOTCS Ha ojcTaHuuu? 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 BuAbl CUTHAIU3AUH IPEAYCMOTPEHBI HA TIOJCTAHIIH?

19. Yro coboii mpencTaBiIsieT cucTeMa MoXapoTyIICHUS Ha 00beKTe?

20. Kakue 3amuTHbIe cpeicTBa UMEIOTCS Ha noAcTaHuuu? ONUIIUTe TOPSAA0K U HA30BUTE
HOpMBI HcnibiTanus. Kakast opranuzanus (CTpyKTypHOE MOApa3/iesieHHe) TPOU3BOIUT UCTIBITAHHS
3alIUTHBIX CPEACTB?

21. YpuMu cuIaMu BBITIOJTHAETCS PEMOHT CUIIOBBIX TpaHcdopmaTopos? IlpeaycmoTpensr
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
ABTOMATHKH MPEITyCMOTPEHBI HA TTOJICTAHIIUU?

24. K xakuM KaTeropusiM 1o MoKapo- U B3PHIBOOMIACHOCTH OTHOCSTCS MTOMEILIEHUS
MOACTAHINU?

25. Uto co0oif mpeacTapisieT 3a3eMIIsIolIee YCTPONHCTBO MOACTAHIIUN ?

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

2. Obvexm npakmuku - 1eKmpudecKas CmaHyus

1. Oxapakrepu3ylTe TEXHOJOTHMUYECKHI MPOLECC MPOHM3BOJCTBA 3JEKTPOIHEPTUU Ha
oOBeKTe.

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

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

4. IlepeuncinuTe OCHOBHBIE DJIEKTPOITPUEMHHUKH COOCTBEHHBIX HYK, TPOM3BOICTBEHHBIX
HYX]I.

5. Ha kakux arperarax 3JIEKTPOCTaHIIMU HCIIOJIB3YETCS TEXHOJIOTHIECKUH pe3epB?
Ha3zoBute Konu4ecTBO pabounX M pe3epBHBIX MEXaHU3MOB.

6. K xakuM KaTeropusiM 1o HaIeKHOCTH JIEKTPOCHA0KEHUST OTHOCSTCS
AIIEKTPONPUEMHHUKH COOCTBEHHBIX HYk /17 OOOCHYITE X KaTeropuitHOCTb.

7. J1st KakuX JBUTATENICH Ha CTAaHIIMM MpeaycMarpuBaetcs camorryck? [louemy?

8. YkaxxuTe Ha IJ1aHe U pa3pe3e CTaHLIMU FeHEePaTOPHOE paclpeieIuTeIbHOe YyCTPOHCTBO,
PY CH, tpancdopmaropst CH.

9. Oxapakrepu3yiiTe MPONU3BOICTBEHHBIE TIOMEICHHS CTAHIIUHU 110 YCIOBHUSAM CPEJIbI.

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 pacipeaesieHbl dJIeKTpornprueMHuky 6-10 kB mexay
BBICOKOBOJIBTHBIMU COOpKaMu?

13. Kak pa3melieHbl CBEeTHIbHUKY OOIIEr0 U JIOKAJIbHOT'O OCBEIIEHUS Ha KOTETbHOM
yuactke? Kakue npeaycMoTpeHsl criocoObl 00CTyKUBaHUS?

14. CkonbKO akKyMyJISITOPHBIX OaTapeil IpeayCcMOTPEHO Ha 3IEKTPOCTaHIUuU ? J{7s Kakux
nenen?

15. Yto coboii mpeacTaBisieT 00IIe CTAHIIMOHHAS KAJIbKYJIALUs Ce0ECTOUMMOCTH?



16. Kakue Ha 00BEKTE PEATH3YIOTCS MEPOTIPUSITHS TI0 SHEPTOCOEPEIKCHHTO?

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 OTPAaHUYCHUS 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
HAJICKHOCTHU IJIEKTPOCHAOKEHUS?

2. Kakue o0IecTBeHHbIE 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 opraHuszanusi OCYILIECTBIJISIET CHSTHE IIOKAa3aHUHW KBAPTHUPHBIX CUETUYUKOB
3EKTPOIHEPruH Ha 00BeKTe?

8. Kakue 3 00beKTOB Ha TEPPUTOPHH MUKPOpPAHOHA JOKHBI HIMETh TPETUI aBTOHOMHBIH
MCTOYHMK NTUTAHUA?

9. Uemy paBHa HOPMHMpOBAHHAsl OCBEIIEHHOCTb JUISl MPOE3KEW YacTu JAOPOr BHYTPHU
MUKpopaiioHa? JIJjist menexoIHbIX JOPOKEK?

10. Kakas opranu3zanus 00ciy’KUBaeT 3JIEKTpUUECKUE ceTH HarpskeHueM Boie 1kB? Jlo
1 kB?

11.0xapakTepu3yiTe KOHCTPYKTUBHOE UCTIOJIHEHNE CBETUIILHUKOB

YJIIMYHOTO OCBEIEHUS.

12. Kakue cpencTsa 3aliuThl OT NepeHanpsbkeHnid uenonb3yrores Ha LPII? 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 MUKPOpaANOHa.



®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

CUCTEM
Kadenpa anexrpocHaGkeHUs TPOMBIIIICHHBIX
CUCTEM
OTYET
IIo yueOHOI-03HAKOMHUTEILHOM NPAKTHKE
Crynenra IpyHIbl
¢aMufluﬂ, ums, omyecmeo
Bpemst mpoxoxaeHns IPaKTUKHU C o
MecTo NpoX0KICHUS TPAKTUKH

CryneHr: / /

TToamuce nara
pacumppoBka
PykxoBoauTens NpakTUKKU OT MPEINPUSITHS:
HOKHOCTD

/ /

TToanuce naTta neyarhb
pacuridpoBka
PykoBoauTenps MpakTUKKU OT YHUBEPCUTETA:

JOJIKHOCTh
/ /

HOI[HI/ICB JaTa IIeyaThb
pacmmdposka
OTyeT 1onyIIeH K 3a1mTe

Jara

OTtyerT 3anuIen C OIICHKOU

Jara OIICHKa

Marnuroropck 20 .



®OPMA THEBHUKA YUYEBHON-O3HAKOMUTEJBHOM ITPAKTHUKH

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 anexrpocHaGkeHUs TPOMBIIIICHHBIX
CUCTEM

JHEBHHUK
y4eOHOH-03HAKOMHUTEIbHOM NPAKTHKH

Crynenra IpyIIbl

quumu}z, ums, omvyecmeo

Bpewms npoxoxaeHust IpakKTUKU

Mecto MMPOXOKACHUSA IMPAKTUKHN

PykoBoauTens NpakTUKK OT IPEANIPUATHS:

OUO
JIOJDKHOCTB (TIe4aTh)

ara
MOJTUCH neyarb

Maruuroropck 20 .



Conep:kanue NpakTHKHA

[ara

Conepxanue paboThI

[Ipumeyanue

IMoanuck PYKOBOIMTEA NMPAKTUKHU OT NPEANPUATUSA




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 anexrpocHabkeHNs 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: / Wsaunos C.II./

TToanuch nara

pacuridpoBka

PYKOBOI[I/ITCJ'IB MMPAKTUKU OT MMPCAIIPUATUSA:

JOJDKHOCTH

IMoanucs nata nedyarb
pacumdposka

PykoBoauTens NpakTUKKU OT YHUBEPCUTETA!

JTOJDKHOCTH

/ /

TToanuce naTa neyaThb

pacuridpoBka

OTyeT NOMyIIEH K 3a1uTe

Jara

Ortyer 3aIuIlex C OLIEHKOU
naTa OIIEHKa

Marnutoropck 20 T.



1 JHEBHUK ITPOXOXKJEHUS YYEBHOM ITPAKTUKH
Crynenra | kypca Hanpasnenus 13.03.02 "DnekTpo3HepreTuka 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
AO "T'opanextpocers" r. MarHuToropck MaTepuaibl
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 npoaenanHoi padboTe
25.06.2019 MIpaKTHUKE

[Ipaktukant: Banos C. II.

PykoBoauTenb MPakTUKK OT TPEAPUSTHS

Otuer 1o yueOHOH-03HaKOMUTEIbHOI NPaKTHKE COCTABIISIETCS] HA OCHOBE MaTEpUAJIOB,
COOpaHHBIX MOCIE KKION SKCKYPCHH Ha MOJACTaHINI0. B oTyeT MokHO npmiarats otorpadun
000pYyI0BaHUS M CXEMBbI [TOJICTAHLIUH.
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2 CXEMA MATHUTOI'OPCKOI'O DHEPT'OY3JIA

OAO «MMK» sBasercs KpYyNHOM CETEBOM OpraHuzanued, oOTBedaromieil 3a
anekTpocHaOkeHue  MarHuToropckoro sHepretuueckoro ys3ma. Yepes ceru MOV
OCYILECTBIISICTCS 3JEKTPOCHAOKEHNE KOMMYHAJIBHOTO XO3SHCTBA, NPEANPUSATHIA Tropoja u
TpaH3uTHBIX norpeduteneil. OAO «MMK», kak KpynHbli 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» nHa nepuoa a0 2015 r. «I'eHepanpHOro njaaHa pa3BUTHUS
3JIeKTpodHepreTuku r. Marnutoropcka ao 2013 r., 3asBOK TpaH3UTHBIX NoTpeOutenell. B
MporpaMMe y4TEHO YBeITU4eHHe dnekTpornorpednerus Ha 350 MBT, BBeileHUE TeHEPUPYIOIINX
MotnHocteit 140 MBT u npoBeneHue KoMIuiekca He0OOX0IUMBIX MEPOIIPUATHI IO 00ECTIeUEHUIO
Oecriepe0OHHOr0 U KaUeCTBEHHOT'O AJIEKTPOCHAOKEHHUS.

B npoekrte mpencTaBieHO COCTOSIHUE 3NEKTpocHaOxkeHus MDY, BBINOIHEH aHAIU3 U
MIPOTHO3 M3MEHEHHs OHJEKTPHUYECKHX Harpy30K, TEHEPHPYIOIIMX HWCTOYHHKOB, OalaHCOB
MOIITHOCTH, CBSI3aHHBIX C BBOJIOM HOBBIX TEXHOJOTMYECKUX II€XOB M arperatoB (KOMILIEKC
tosnictoaucToBoro craHa «5000» ropsiaeit mpokaTtku, Komiuieke craHa «2000» XomomHou
MIPOKaTKU, KOoMIUIeKC BHemeuHod oOpabGotku cramu KKIL[, OCIIL[ um ap. u yBenuueHueMm
BBIPAOOTKH COOCTBEHHOM 3JIEKTPOIHEPTHH.



Ha puc. npuBenena ctpykrypHas cxema MDY ¢ ykazaHueM BCEX Y3JIOBBIX M TJIABHBIX
NOHU3UTENIBHBIX TOJCTAHIUH, COOCTBEHHBIX SJCKTPOCTAHIMA M JUHHUNA 3JIEKTpoIepesadn
HanpsbkeaueM 500 (kpacHsrii nBeT), 220 (po3oBbiit), 110 (cunwmii) u 35 kB (kenThIi 11BET).

HeoOxonmuMo  oTmeTuTh, 4YTO MAarHUTOrOPCKUH  3HEProy3en  XapaKTepU3yeTcs
3HAYUTENIbHON BBIPAOOTKON AJIEKTPUYECKOW MOIIHOCTH 33 CYET MECTHBIX 3JIEKTPOCTaHIMUM, K
koTopbM oTHOCTCA TOLL, LIDC, IIBOC-1,2 (mapoBo3ayxoyBHas 3JeKTpocTaHIus, 6ok Nel u
No2), razomopmHeBast snektpoctanis [TIDC, mapoTypOWHHBIE YCTaHOBKH HEOOJBIION
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 I[1C 220/110 kB Ne90. OcroabiMu nutarorumu JIDIT seisirores BJI
500 kB Tpouukass 'POC — Marauroropckas (187 km), Upuximnckas ' POC— Marnuroropckas
(221 xm), bekeroBo-CmenoBckas (272 kM) u ase BJI 220 kB Tpowurnkas ['POC — I1C Ne 90 (177
KM).

IIC Cwmenosckast u I[1C Ne90 ucnosib3yroTcst i nepeayu MOIIHOCTH B balkupckyro
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 HArpPy30K MOTpEeOUTENEel 3HEproysia OCYLIECTBISIETCS 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
noacraniun 220 kB mo paauanbHBIM - JIBYXLENHBIM JIMHMSM npucoenussworces k 1IC
Marnutoropckas u CmenoBckas, 3a uckitouenuem 11C 220 kB Ned4, koropas npucoennHeHa K
mmmHaM 220 kB [1C Ne77 no nByxuennoit auauu 220 xB.

Iunaer 110 kB moacranmuii 220 kB u mmabl TOL 1 LIDC 00be 1MHEHBI KOIBIEBOM CEThIO
110 xB, xoTopas B H.B. pab0oTaeT B pa30MKHYTOM PEKUME.

TOIl — omHa w3 Tpex KpynHbIX snekTpuueckux craHuuii OAO «MMK»y», koropas
o0OecrieunBaeT TEIJIOM HOKHYIO 4acThb IOpojJa M 4acTh II€XOB KOMOHMHATa. DJIEKTPOCTaHIUS
BBIJIa€T DJIEKTPOIHEPTHI0 B 3aMKHYThle pacrpenenutenbhble cetd 110 kB, olecneunBaer
AIIEKTPOIHEPIUEN YacTh rOPOJICKOI0 X035IICTBA HA HAIIPsLKEHUHU, paBHOM 35 kB u moTpebuTeneit
koMOuHaTa Ha HanpspbkeHun 110 kB n 10 xB. Dnektpoctanius umeer HEOIOUHYIO TEIJIOBYIO
CXeMYy 1 KOMOMHUPOBAHHYIO TJIaBHYIO 3JIEKTPHUUECKYIO CXEMY.

XapakTep CyIIECTBYIOIIEH CXeMbl OOYCIIOBJIEH IOCIEI0BAaTEIbHOCTHIO CTPOUTENHCTBA
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 noKpeITHM MUKOBBIX 3UMHUX Harpy3oK y4acTBYIOT 2 BogorpeiHsix kotia. TOLl paGoraer Ha
IPUPOIHOM ra3e U IHEPreTUUYECKOM YTJIE.

T3I mo 110 kB BX0OAUT B KOJNBIIEBYIO CETh, 00pa3oBaHHYI0 noAcTanuusaMu Ne 77,90, 63 u
coocteenHo TOLl. Ot pacnpenenutensHoro ycrpoiictBa 35 kB B ocHOBHOM mnurarorcs
HOTPEOUTENN TOPOJCKOTo X03aicTBa: nmoactaHius Ne 45- xonposbril nex Ne3 3A0 «IIpoduty,
noactanimu Ne 89, 44, 49- ropoackoe xo3s1UcTBO U noacTaHusg Ne 42- TAropasi oJCTaHIUS Ha
OAO «MMK». Harpyskoii 10,5 kB sBnsitoTcss coOCTBeHHbIE HYXAbI, mojacTaHuus Ne 75 u
YaCTUYHO  ropojckoe  xoszsaucrtBo.  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 IpeJHa3HAYeHO s BBIPAOOTKM M OTIyCKa
AIIEKTPUYECKON U TEIIOBOW HHEPrHil BHEIIHUM MOTpeOuTENsIM (KUJIbIe palloHbl ropojia U 1exa
KoMOuHaTa). BpIpaboTka 5>IEKTpUYECKONM HHEPrMU OCYIIECTBISIETCS B TypOoreHeparopax,
KOTOpBIE OTHOCATCS K OCHOBHOMY JHepreruueckomy obopynoBanuio. K BcrmomorarenbHOMY
00OpYJIOBAaHUIO OTHOCATCS: KOHJIEHCATHBIEC, CIMBHBIC, MHUTATEIbHBIE, MAcClsHblE M TPOUYUE
HAcoChl, OOWJIEpHbIE YCTAaHOBKH, MAacCJIsSHOE XO3SIMCTBO, pereHepaTHBHbIE IOJOTpeBaTeNHy,
Jiea’paTopsl U Jp.



['maBHas snektpuueckas cxema [[OC — xoMOWMHMpOBaHHAS, COICPKUT HEOJIOYHYIO
OmouHyto yactu. broyHast yacTh cxembl BKIIIO4YaeT Ba Oyoka (reHeparop 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
CEKIIMH, CBS3aHHBIX CEKIIMOHHBIMH PEAKTOPaMHU, U TPAHC(HEPTHOM CHUCTEMBI IINH, HOPMAIBHO HE
HaXOIIENCs MO1 HAPSDKEHUEM.

C mumn T'PY 3anurtansl nojacranuuu NoeNe 3. 20, 20a, 70, 27 (KOKCOXHUMHUYECKOE
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 I1eX, 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 ynaBnuBaHust Ne2, teroBas HacocHas [ICLI, dekanpHas HacocHas, KpoMe
toro, ot I'PY no ¢.123 nuraercs IV ceknus m./ct. 26 (c.H. [IBOC-2) 1 oTX014T pe3epBHBIE BBOIA
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 OUYE€pPe/Ib, IT0Ipa3/ieieHa o napamMeTpam 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 37€KTPOIHEPTUI0 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 KaOenpHBIMU JHHUSAMH 10 (.25-01, §.25-06, §.25-07. C PY-6 kB nuraercs mo aBym
pabourM U TpeM pe3epBHBIM BBOJAAM I1./cT. 26 (cOOCTBEHHBIE HYXKIbI), KpOME TOTO, C 3TOro PY
3anuTaHbl cOOpkH KOTIOB Ne5 u Ne6 (610K cpeHero qaBieHus), m./ct. 78 u 79.

PY noacraniuu Ne26 umeer 4eTbipe CEKIHH, IEpBasi U BTOPasi HOPMAIbHO 3alUTaHbI OT
n./cT. 25 (.25-17 u ¢.25-21) 1 uMeroT pe3epBHBII BBOJ € 3TOH ke mojacTtaniuu 1no ¢.25-13 uepes
IBa BBIKJTIOYaTess Ha o0e cexuuu. II cexius HopManbHO muTaeTcs yepe3 Tpancopmarop Nel2,
¢.26-66 ot mn./ct. 87, VII cexuus, §.87-62, or 3Toro xe TpaHchopmaropa 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
Ttparcopmarop Nel0, ot 3TOrO %€ TpaHchopmaropa muTaeTcs coopka kotia Neb B/1; pe3epBHBIN
BBOI — (0.25-20 (26-59). COopka kotia No7 B/m murtaercs o n8ym BBogam oT Il u IV cekimii. C.H.
0JI0Ka CpeTHETO AaBIICHUS U YaCTh MUTATEIHHBIX HACOCOB B/JI MUTAIOTCS HEMOCPEACTBEHHO C IITUH
n./ct. 26. TpancpopmaTtops! codctBeHHbIX HYyk1 6/0,4 kB (NeNe 1-7, 14) nurtarorcs ¢ muH m./cT.
26. [lomumo c.H., ¢ mMH 1./cT. 26 nuTarorcs HacocHas Ne25 (§.26-29 u ¢§.26-30), arperatsr
HacocHON Ne2 Broporo moawsema (m./cT. 6, 06e3 cOopHbIX ImMH) U HacocHOW Ne6, PY-6 kB
nojacTaHIu 93 noMeHHoro 1exa. CeKIMOHHBIE BBHIKIIOYATeTH HOPMAIbHO OTKITIOYECHBI.

[Toacranmuss Ne 87 BwmmonHseT GyHKIUU TOBBICHTENbHOW moacTaHmuu [IBOC-2 u
cBsA3aHa Ha HanpspbkeHuu 110 kB onHoilt nuaMel — ¢ noacranumen Ne 30 u onHoi nmuauei — ¢ LIDC.
OPVY-110 kB co0paHo mo cxeme MOCTHKA, BBIKIIOYATENhb B MOCTUKE HOPMAJbHO BKJIIOYEH.
PY-10,5 kB cocTtouT u3 BOCHMH CEKIIMi{, OCHOBHBIE YEThIpe U3 KOTOPBIX TMOJKIIOYCHBI
HernocpencTBeHHo K TpanchopmaTopam Nel u Ne2 80000 kB-A, ocTaibHBIEC YETHIPE MOIKIIOYCHBI
K OCHOBHBIM ceKIUsIM uepe3 peaktopsbl. TT-3 u TI'-4 noxaxirouensl 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.

[Torpeburenu OAO «MMK» mnpenacTaBieHbl MPEUMYIIECTBEHHO MOTPEOUTENSIMHU C
PE3KOTIEPEMEHHON HArpy3KO0#, YTO OMPENETHIO CXeMy UX dJeKTpocHab)keHus. CylecTByromas
pactnpenenutenbHas ceth 110 kB komOuHaTa siBisieTcs paaudaibHOW C TPHUCOSAMHEHUEM
noactannuii 110 kB mo cxeme «riy6okoro BBoga» ot I1C 220 kB.



OcHoBHO# TIpoOseMoit MDY SBISIOTCS BBHICOKHME YPOBHH KOPOTKOTO 3aMBIKAHHS TPH
3amkHyTOM cetu 110 kB, nocturaromme (aas HEKOTOpBIX IOACTAHLUN IPEBBILIAIOIINE)
JOIYCTUMbIE 3HAUYEHHUS TOKOB OTKIIIOUEHHUS BBIKIIOUaTesied. DTO OO0YCIOBIEHO BBICOKON
KOHIIEHTpAllMell HCTOYHUKOB MUTaHUS , OOBeAWHEHHBIX ceThio 110,220 kB HeOombIoi
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 ¢ MaKCUMyMOM YenssOmHCKoi 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
MaKCUMYMe 3JIEKTpUUYECKON Harpy3ku sHeproysia B 2008 r. coctaBuiia 80%, 4TO COOTBETCTBYET
920 MBT.

MupoBsoii s3xoHomuueckuit kpuzuc 2008 —2009 rr. okasza CylecCTBEHHOE BIUSHUE HA
paboTy Kak caMoro mpou3BOJICTBA, TAK U CUCTEM €ro sHeproodecneueHus. Tak, mpu aHaan3e
rpaduxoB Harpy3ku 3a 2008 r. ObUIH BBISBICHBI JJOBOJIBHO CYIIIECTBCHHBIC KOJICOAHMS
MIPOMBINIJICHHON HArpy3Ku:

— 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 HayaJIo mepuojia Kpusuca (OKT0pb-/1ekadph) ANeKTprudecKas 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 ycTaHOBUBIIMICS ntepuos (MapT-anpesnb 2009 r.) narpyska norpedureneit MOY
cocrapiusieT 900 MBT, B 1.4. Harpy3ka OAO «MMK» — 660 MBT (mipousoiiien npupocT Harpy3Kku
110 CpaBHEHUIO ¢ OCeHbIo Ha 17%) u r. Maruuroropcka — 165 MBT.

[IpoBeneHHOE UCCieq0BaHNE PEKUMOB PabOTHI ANeKTpudeckux ceteit 220 kB MDYV B
nepuo Kpru3Kca BbIIBUJIO, UTO rpaduk aekTpudeckux Harpy30k OAO « MMK» nomHocThIO
MIOBTOPSIET 3arpy3Ky MPOU3BOJCTB M0 BBITYCKAEMOW MPOLYKIMH. DIEKTPUUECKas Harpy3Ka
KOMMYHaJIbHO-OBITOBBIX IoTpedureneit r. Marauroropcka B 2008 r. coctaBuna 160 MBT, urto
COOTBETCTBYET 16% 0T cyMMapHOI MOTPeOHOCTH B 3JIEKTpUYECKOi MoIHOCTH MDY, 1 B nepuon
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 asnekrpoctaninu OAO «MMK» pabotaror ¢
MEPETPY30M C LIEIbI0 YBEINYEHHUS] COOCTBEHHON BBIPAOOTKM U CHMXKEHHUSA 3aTpaT Ha MOKYTIKY
AIIEKTPO3HEPTUU HA PHIHKE 3JIEKTPOIHEPTUH.

B nepuon xpusuca cutyanysi I3MEHWIACh. DJIEKTPOCTAHIMSIMH SHEProysiia
MOKPBIBAJIOCH:

— 1o nepuojaa kpuzuca — 560 MBT, niu 45% narpy3sku 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 cBsi31 ¢ HEOOIBIINM CTIaZIOM HArpy30K B MEPHOJ KpU3UCa YPOBHH HANPSHKEHUS 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 YPOBHH HAIPSLKEHUS HE MPEBBIIIAIN MaKCUMaJIbHOE pabouee HamnpsHKeHUE 10
I'OCT 721-77.

[Tpu aHanu3e AaHHBIX 1O rpaduKkaM Harpy3Ku aBTOTPaHC(HOPMATOPOB TOJIOBHBIX
noactanuuii (I1C) 220/110 kB Ob1M BBISBIEHBI CIIEAYIONIHE 0COOEHHOCTH paboThI
anektpuyeckux cereit 110 kB MOV:

— J10 TIepHo/ia KpU3UCca B HOPMAJIbHOM peXHMe 3arpys3ka aBToTpancopmaropon 220/110
kB ma IIC NeNe 30,60,77,90 naxoaunack B quanazone 20-35% oT HOMUHAILHOW MOIHOCTH;



— B IIEpUOJ] KpU3HCa B HOPMAIBHOM PEeXXHUMeE 3arpy3ka aBrorpanchopmartopon 220/110 kB
Ha IIC NeNe 30,60,90 nHaxoaunack B nuanazone 25-35% oT HOMUHAJIbHOM MOIITHOCTH, a Ha
noactanuuy Ne77 — 3% oT HOMUHAJIBHOM MOIIIHOCTH;

— 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
makcuMyM 2008 r. XxapakTepu3yrTCsl HaJIHUYKUEM CYLIECTBEHHOTI'O Pe3epBa o 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
MaIIMHbI HENPEPBIBHOTO JINThS 3ar0TOBOK Ne6 KHCIOPOJHO-KOHBEPTEPHOTO LI€XA C
AJIEKTpUYECKON Harpy3koit 45 MBT, neuun-koBuia Ne4 B 3JIeKTpOCTaIEIIIIaBUIBHOM IIEXE C
Harpy3koi 25 MBT. Dnektpuueckue Harpy3ku peKOHCTPYUPYEMbIX U BHOBb BBOJAMMBIX
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 pacnpenenurenabubie 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
9KCIUTyaTalUI0 KPYTHENHIIHH 11eX X0s104H0H npokaTku Nell ¢ ycTtaHoBiIeHHON MOIIHOCTHIO 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 MBrT.



3 Ctpykrypa AO «I'OPIJIEKTPOCETb»

[Mpuammn pabotsel AkunoHepHoro ObmecTBa «[OpaeKTpOCeTh) 3aKII0YaeTCs 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 Ta00paTOpUsi — 3TO BBICOKOBOJILTHBIC CIIBITAHUS, HANIATKA PEeICHHON
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 — TpaHC(POPMHUPOBATH AMEKTpodHepruto 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

«'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 HeOONBIITNE (YCTAHOBIEHO MO OAHOMY TpaHC(HOPMATOPY 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 crielu(PUKA yCTAaHOBJICHHBIX CHIIOBBIX TpaHC()OPMATOPOB — OHH
TpexoOmoTouHsle, BbIatoT 35 u 10 xkB. ITo cropone 10 kB momHocTel qoctatouHo, a Bot 35 kB
3arpy»eHa rnoj HomuHail. s pa3rpy3ku 3Tux TpanchopMaTopoB ObUT CMOHTUPOBAH €IIe OJIUH —
32 MBA. JIns vero B PY — 10,5 kB Obu10 BBIZICIICHO 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 munus 110 kB. Ha
OPVY-10 kB 10onoaHUTENbHO YCTAHOBWIIM JIBA AYTOracsliX PeakTopa U pa3beAUHUTENIN 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>xe npoBOIUTCS, WK €CTh B IUTAHAX PA3BUTHA. ITO 3aBUCUT OT OI0JKETa U
BO3MOXKHOCTH Oecriepe00HOTro mUTaHusl moTpeduTeneil. HeBO3MOXHO OTKITFOUHTH BCIO
nojcranimio uinu naxe Bce TII 6onee, uem Ha cyTku. [103TOMY pPEeKOHCTPYKIIMH 3aTATUBAIOTCS 110
BpEMEHHU Ha Mecslbl U 00mbIe. Ecnu mo3Bosser TeppuTopust v OF0KET MPOIIE TPOBECTH
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 nojctaniuu kadenu 10,5 kB co crapoii mocrenenHo, 0AMH-IBa B I€Hb, ObUIH
nepeBeICHBI HA HOBBIN YHEPTrOOOBEKT.

Tak ke B TeYeHUU NOCIIEJHUX JIBYX JIET HA Te€X MOJACTaHUuUAX, rae B PY-10,5 kB
YCTaHOBJICHBI TYEHKH 3aKPHITOTO THUITA, ObLJIA CMOHTHPOBAaHA M B3ATa B paOOTy AyroBas 3aIlluTa.
Ee oTnnuune oT 0OBIUHBIX 3alIIUT COCTOUT BO BpEMEHU CpadaThiBaHUs-AyTroBas 3alluTa paboTaeT
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 3HAUUTEITLHOE KOJIMYECTBO BPEMEHHU U CHUII.

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 «I'OPDJIEKTPOCETDb» ans 3aMeHbl ycTapeBIleil 1 HaJJe)KHON TeleMeXaHUYECKOM CBSI3U.
JleMOHTUPYIOTCS CTapble MPUOOPHI yueTa U YCTAaHABIMBAIOTCS COBPEMEHHBIE — DIIEKTPOHHBIE.

B xBapranpubix TII Takxke npoBoasTcs paboThI O 3aMeHe naHenel pyounsHukoB 0,4 kB
Ha OoJee coBpeMeHHbIe. [l HuX 3aKkymnatoTcst HoBble TpaHchopmaropsl 10/0,4 kB — ¢ MmeHbIInMu
rabapuTamMH U BECOM.



5Hoacranmus Ne99

[Moacranmus Ne99 noctpoena B 1977r.  coenuuHeHa ¢ Tpanc(hOpMaTOpHO MoAcTaHIKEeH
Ne66 n moacranuuent «CMenoBckash BO3AYIIHONW JInHUEH anekTpornepenay 110 kB. Benena B
skcrutyaranuio B 1997r. [loncranuus kinaccom Hanpspxerus 110/10 kB.

[Toncranmms Ne99 naxonurcs na ynune Tpyna 44a, ropona Marautoropceka. [luraercs ot
JIBYX MOACTaHIMK - 0T CMEI0BCKOH mojacTanumu enepaabHoro ypoBHs U nojactanuuu Ne60, mo
110 xB kaxnas.

[Toncranius Ne99 ciay uT 17151 TUTaHUS TOPOJCKUX JIEKTPOCETEH: OT I0KHOW 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 oCyIecTBISIETCs. 00lyBOM BO3/1yXa IIpU
MOMOIIIY BEHTUJIITOPOB, YCTAHOBJICHHBIX B MACIOOXJIAAUTENAX TpaHchopmaTopa; H -
PEryJIMpPOBKa HANPSYKEHUS 110J] HArPy3KOi, MOKHO PETyJIMPOBaTh HANPSKEHHUE MTOBBIILIATh €T0
WM [TOHM)KATh, HE OTKJII0Yasi TpaHChOpMaTop).

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 PACIIPEACTUTEIEHOM 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 BBoaHbIX mopranax 110 kB ycTaHOBIEHBI BBICOKOYACTOTHBIE 3arpaiuTeH,
IpeHa3HauYeHHbIE [Tl IEpeJaul CUTHala BEICOKOM 4yacToThl 1o JinHuu 110 kB Ha nojacraHiuu ot
KOTOpBIX 3anuTaHa noacranius Ne99. Curnanamu MOTyT ObITh KOMaH/Ibl Ha IEUCTBUE peleitHON
3alllUTHhl, @ TAKXKE U3MEpUTENbHbIE BEIUUUHBI (pUc. 18).

Taxxe Ha OPY ycranoBieHbl TpaHCHOPMATOPBI TOKA M HATIPSKEHUSI, TTPeIHA3HAYCHHBIS
JUISL ©3MEpEeHus ToKa U HamnpspkeHus B nersix 110 kB. (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
BBIKJTIOYATeNs. PsiioM ¢ BBIKITIOUATENIMU YCTaHOBJICHBI MKA(bl MATAHUS U YIIPABICHUS
BBIKJTFOYATEJIS.

Hanpsioxenue 10 kB nocrne ero tpancgopmanuu 110 kB nonagaer B
KOMIUTEKTHO-pacnpenenutensHoe yerpoiictBo (KPY 10 kB), (puc.12), rae uepes
KOMMYTAIIMOHHYIO alIaparypy pacrpeaessercs K moTpeduTensM no kabenbHbsiM JTuHusAM 10kB.



OnnonmHEHAs cxeMa noAcTaniuu 99 (puc. 1).

Puc 1 — OnHonuHelHas 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 MOJICTAHIIUU M YCTAHOBIIEHBI KIIFOUX YIIPaBJIEHUS] KOMMYTAI[MOHHBIMU
amrmaparamMu.

Puc 3 - MHemocxeMma



[Tanens curnanuzanuu (puc. 4). Taxke uMeeTcs peneliHas aBTOMaTHKa 3alUThI (TTaHETH
curnanuzanun) (puc. 4) (7-8 maneneii) Bce HencnpaBHOCTH MOKA3BIBAIOTCS HA anmaparype,
NIEPBBIM JICJIOM Cpa0aThIBAaCT CUTHAIM3AIINS, IPU YCTPAHCHUN HETIOJIAZ0K IEPBBIM JICJIOM
BKJIIOYACTCA IBETOBAA CUTHAJIM3AlUsA U CMOTPUTCA KaKHEC 6HI/IHK€pa BBIITAJIKM U OTIPCACIIACTCA
HEHCIIPABHOCTb.

Puc 4- [Tauens curnanuzanuu

[[ut co6cTBEHHBIX HY X (pHC. 5)

[TuTanue npous3BoaUTCA OT ABYX TPaHC(HOPMATOPOB COOCTBEHHBIX HYX] — 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 JIucTaHIIMOHHOHN 3aIUTHI (pHUC. 6)

Ha noncranmnum umerotces mkadbl IMCTAaHIIMOHHOM 3aIIUThI, KOTOPBIE MOAIEPKUBAIOT
cBs3b co CMenoBckoit u moactanmueit Ne60. [lannas anmapaTypa npeaocTaBiseT
JTUCTAHIIMOHHYIO 3aIIUTY U KOHTPOJIb HAMPSHKEHUS, TAKXKE YACTOTHYIO 3aIIUTY.

Puc 6 — [llkadb1 TUCTaHIIMOHHON 3aIUTHI.



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

[xad "Kemp" (puc. 7).

UYepes srot mkad YensOuHCKast MOACTAHINS MOXKET YIPABIATh pabOTOM MOICTAaHIIUU
Ne99. Onu nonyyaroT curHansl IpU BO3HUKHOBEHUM BHEIUTATHOM CUTYALMH 110 ONTOBOJIOKHY U
MOTYT 00€CTOUUTH MOACTAHIINIO JUCTAHIIHOHHO.

Puc 7 - lllkad «Kenp»

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

OrtoT mkad oTBeUaeT 3a 00 yB/OXIAKIACHIE TpaHCHOPMATOPOB, 32 000TPEB IPUBOIOB U
MAacCJISIHBIX 0aKoB. 37€Ch TaKkKe MPOUCXOANUT KOHTPOIJIb U30JISINH, €CIT YTO-TO BKIIFOYAETCS, TO
MIOKa3bIBACTCS HEMCIPABHOCTD HA IIUTE MEPEMEHHOTO TOKA.

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

[ut mocrostHHOTO TOKA (pHC. 9)
[TocTOSTHHBINM TOK HY>KEH JIJIsl JIMHAW 3alTUThl aBTOMAaTHKH. HanpsbkeHne mocTosTHHOTO
Toka pasHa 100 B.



Puc 9 — IIluT mocTOSIHHOrO 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

AxkyMmynsiTopHble OaTapen (puc. 11)

AKKyMynsTOpHBIE OaTapen cocTosT u3 108 6aHOK aKKyMYJISTOPHBIX OaTapei. «+»
KpacHbIH, «-» cuHuM. [IpuxoauTt «+» Ha mepByr0 OaHKY, «-» BBIXOAUT 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 (xomruiekcHOE pacnpeenuTesbHOe YCTPOHCTBO) (puc. 12)
KPY npennaznaueno s pacnpeaenenus toka no TII u LPII, Tak ke 31ech HaxoasaTcst
BBO/IHBIE CEKIIMOHHBIE BRIKIIOYATENH (9 pasHOBUAHOCTEH).

Puc 12 — KPYV.

HIkad AUVC (aBTOMaTH3MpOBaHHAas HH(OPMAIIMOHHO-U3MEpHUTENbHAsI cucTeMa) (puc.
13)
[Toxa3piBaeT 1aHHBIE 110 MOTPEOICHUIO U ABTOMAaTHUECKH NPOBEPSIET JaHHBIE.

Puc 13 - IlIka AUUC.



Panuarops! (puc. 14).

Ha papnaropax (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
IIOJIOKEHUH.

Puc 15 — Tpancdopmarop

Tpancopmaropsl Toka TT - 110 kB TO3M (dapdhopoBslit MacasHbII HU30IATOP
TpanchopmaTopa Toka). OHU CITyKaT IJisl MUTAHUSA LETIeH 3aIUThl, IMEHHO CEKIIMOHHOTO
MAaCJISTHOTO BBIKTFOYATEJIsl.

Macnenslit BeIKIIOYaTENb (pUC. 16).

Macasaasiii BeikmodaTenb 110 kB, HomuHaasHbI Tok — 2000 A.

Puc 16 MacieHbli BBIKITIOYATEb
PacimupureibHblii MacasiHblil 6ak (puc. 17)



pacIIMPHUTENbHBIN MAaCISHBIN 0aK CIIYKUT JUIsl 3alUTHI TpaHc(popmaTopa oT pa3phiBa T.K
B IIPOIIECCE IKCIUTyaTalluy Maco U3MEHSIET CBO 00BEM.

Puc 17 - PacmimpuTenbHbIi MacasiHbIN OaK

OITH (orpanuuunTesb nepeHanpspkenus) (puc. 18)

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

Puc 18 - OITH.



6 Hoacranuusa Ned8

Ha nuneliHbIx U3014TOpax HaXOAATCs IMHEUHbIE PAa3beAMHUTENH, KOTOPBIE CITYXKaT AJIs
pa3MbIKaHUs LEIH.

C noacraniuu 98 nuranue NpUXoauT Ha ycTaHoBKU 48 noactanuuu. [loacranuus 48
3aMMUTHIBAET MOTpeduTenel r. MarHutoropcka ot Bok3aia /10 yi. JIeHMHrpackas UCKItouas
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).
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Puc 20 — OnHonuHeHas cxema

JIBe crcTeMBbl IMH Ha KOTOPBIX YCTAHOBJICHBI IIMHHBIE pa3beanauTenu. [lepBas cucrema
IIMH 3alUTHIBAET MEPBBIM U TpeTU TpaHCHOPMATOPBI, TAKIKE 3aMUTHIBAIOTCS TPAaHC(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 Jajibllie UACT Ha IIMHBI OMPEIEICHHON CEKIUH.

[[InHHBIN pa3beIMHUTEND, TUHEUHBIA pa3beIUHUTENb, MEKY HUMHU BaKyyMHBII
BBIKJTIOYaTeNb. [1o kKabento oT TMHEHHOTO pa3beIMHUTENS HAMPSKEHHUE UIET K MOTPEOUTEIIO
(LIPII-16). Takum 006pa3oM Ha KaXIYHO CEKIIMIO UMEETCSl CBOM OTpeOuTENh, TpaHCPOopMaTop,
peakTop, TpanchopMaTop HANPSHKEHUS M KOHJIEHCATOPHBIE YCTAHOBKHU.



Puc 21 - KPY

[Tanenp EeHTpaNTbHONM CUTHAIM3AIIMN COOOIIIAET O TOM, YTO IIPOUCXOIUIIO HA TTOACTAHITMHI
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 XPAHSATCS Pa3IMYHbIC BEH. Taknue KakK: CrelualbHbIA KOCTIOM, C IIIAIIOYKON, OYKaMH 1
KHCIIOCTOMKHUMU TIepYaTKaMu; apeoMeTp A7l U3MEPEHHsI INTIOTHOCTH DJIEKTPOJIUTA, CAMH
AJIEKTPOJIUTHI - JUCTUJUTMPOBAHHAS BOJIA.

Ha noacranimu 48 akkymynsitopabie 6atapen GroE-10 Hoppecke na 250 ammep-uacos
coctoAat u3 106 anemenToB. Takke Ha OJICTAHIIMA UMEETCS «IITUT COOCTBEHHBIX HYK I CBETA
U 00orpeBa MOMENICHUS, Ha TaHHBIM UT Yepe3 BaKyyMHBIH BoikITtouaTens 10,5 kB moctymnaer
HarpsbkeHue u nonrkaercs 1o 0,4 xB.



7 Moacranuus Ned49
Hanpspxenne 110 kB nonaercs ¢ moacranimu 60. Bot Hama nepsas ornopa (1Be JIHHUN
110 kB). Uepes pazbenunurenu (Puc. 26), anerazossie Beikitouarenu (Puc. 27) na
tparcopmarop Homep 1 (63 MBA).

Puc 28 — OnHonuHelnas 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.

PazpenuuuTeNN — BKJI U BBIKJI, OHU MOBOpaunBaioTcs Ha 90 rpamycoB (pa3be3KaroTcs)
(Puc. 29). PazpequHuTeIM MMEIOT 110 JABA 3a3EMIISIFOIIMX HOXA Ha JIMTHEHHOM TpaHchopmaTope U
10 OJTHOMY Ha IIMHHBIX TpaHchopmaTopax. YToOkl 3a3eMIIATh JMHUIO BKITIOYaOT 3P.

Puc 30 — Illut ynpaBneHus

Cxema, Ha KOTOPOH BHJIHO, YTO BKIIFOUEHO, YTO OTKIIFOYEHO, OJTMHKEPA, TO €CTh BCE
«JIUIO» MoJicTaHIuu. Pabounii mepcoHan npuxoauT yTpoMm U nposepsieT cxemy (Puc. 31) Ha
UCIIPABHOCTb.

Puc 31 — Muemocxema



Kiroun ynpasnenus. Ha noacraHuuy B OCHOBHOM BCE YIPABISAETCS AUCTAaHIIMOHHO, €CIN
yIpaBJIEHUE OCYIIECTBISIETCS BPYUHYIO — 3TO YK€ HCHOPMaJIbHBIN PEKUM.

Tpancdopmaropsl, peryiupyemsie Mo Harpy3Koi, UMEIOT paclIeNIeHHY0 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,
emkocTh — 191 Au.

Puc 32 — AkkymynsTopHble Oatapen

Ha mopcranmm HaXxomATCs TOJIKO BAaKyyMHBIE U 3JIETa30BbICe BBIKIIIOUATEIH, 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 — IIIungbIil 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 -
BEPXHUH U HUKHUM.



Puc Ne37 — BakyyMHBIH 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, a BKJIIOUAIOT YK€ AUCTAaHLIMOHHO. 3aluTa
BBITNIOJIHEHA MUKPOIPOIIECCOPHBIM 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 noxcranimu 98

OnnonuneitHas cxema noactaniuu Ne98 (puc. 39).

Puc 39 — ogHONMMHENHAA cxema



Briximrouarenu Ha mojactannuu Macisabie Tuna BMII-110 (Bbikimtodarens, MacsTHBIMN,
noIBECHOM, HanpspkeHueM 110 kB), ayiera3oBblii BBIKIIIOUATEIh TOJIBKO oauH, Tuna BI'T-110 (BI'
- BBIKJTIIOYATENb 3J1era3oBbiid, T - ycoBHOE 0003HAYEHNE KOHCTPYKTUBHOTO UCTIOTHEHHUS).

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 tpanchopmatop BBoza 110 kB BeIxoasT 2 HanpsiKeHus, 01HO
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 3aBe/ICHbI BCE 3aIUTHI MOACTAHIINY,
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,
MOKAa3bIBAIOT HAJTMYHUE HAMPSIKEHUS.

[Iutanue Ha MOACTAHIMIO MPUXOAUT IO BO3AYyIIHbIM JuHUAM 110 kB, a Ha snerazoBsie u
MAaCJISTHBIE BBIKJTFOUATEIIN MTPUXOIST 10 KaObeTbHbIM JTHHHSIM. CTOSAT 3 MyQTHI C H30JIUPYIOMIEH
Cpeoil — CHIIMKOHOBBIM MAacJIoM Ha My(Tax.

Tpaucdopmaropsr TAHT 63 MBA (Tp€x 00OMOTOYHEIH, TyThe HE3aBUCUMOE, HAIIPSKEHHE
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 3alUuTa TpaHchopmaropa.



JlekommieHcaTopbl EMKOCTHBIX TOKOB — CTOSIT YCTAHOBKH M 2 TepMHUHaia. VX Ha3HaYeHue
— OIpe/ieTICHUE MapaMeTpOB padOTHI M ONPEIEIICHUE aBAPUITHBIX CUTYyaluii. Bce aBapuiiHbie
CUTYalllU, KOTOPbIE MPOUCXOASIT Ha TOJICTAHIIMM 3aXO0IAT B MIKa() PErucTpaluy aBapUHHbBIX
COOBITHI. AMIIepak MPUXOIMUT Ha CUETUHK (pHC. 41).

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

DIIEKTPOHHOE 000PYOBAaHUE — CTOST OJIOKH, OJIOKH YIIpaBJIEHHUs, OJIOK 3aIUT U OJI0K
pEerUCTpaIiy aBapUHHBIX COOBITHIA. /)11 OTKITFOUEHUS CTOAT YCTaBKH — 10 TOKY OTKIIFOUEHUS U T10
bunepy, BHU3Y NOJOXKEHHAs ycTaBKka 12 A, oHa yKka3bIBaeT B KAKOM MECTe aBapHUiiHasi CUTyallus.
Tax >xe Ha TOTPEOUTENAX MPUCYTCTBYIOT CUETUUKH JUISl YUETa AJIEKTPOIHEPTUH.

[oncranuus 98 Ha nuuuu 35 kB nuTaer: MarHuTOropckyo nrunedadbpuxy 52
[OJICTAHINIO, BOJIOKAHA OJICTAHIUIO 72.

Ha nmunun 10 kB umeercs 42 norpedurens: ['opmonzaBo, moceaok 3anaaHblil, apKTUKa
(xonmonunbpHUK) pabpuka MOpoXkeHoro, 1oma JHeproUepMer — 2 kBapraia, kuHoreaTp Poauna,
KTII maraut — kpekepHas ¢pabpuka u T.1.

Puc 42 — BreikimrouaTesns MacasIHbIA

Ha 98 moacraumum OPY cxoxue ¢ 99 u 49 noacra”iifsiMu.



