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BeeneHue

[emp 1 3agaun H3Y4eHHS THCIIHITIHHEI

OO0opyIOBaHHE H MaTepHAaJIbI

HarmeHoBaHIE IIpaKTHYECKHX padoT

ComepKaHHe IIPaKTHYECKHX padoT

[IpakTyeckas pabora Nel YcmoBHbIe rpadrueckie 0003HaYeHHS Ha SIIeKTpHYe-
CKHX CXEMaX.

[TpakTHyeckas padora Ne2 HopMaTHBHEIE JOKYMEHTHI H CTaHJIAPTHI IO O()OPM-
JIEHHIO BIIEKTPOSHEPTETHYECKHX CXEM.

[ Ipaktnyeckasa padora Ne3 M3yueHIe BHAOB SMEKTPHUYECKIX CXEM.
IIpaktnueckasg padora Ned M3yyeHHE OCHOBHOI'O 3NEKTPOOOOPYAOBAHHS IIOJ-
CTAHI[HH.

[TpakTHyeckas padora Ne5 M3ydyeHHe cxXeM KOMIUIEKTHBIX TPaHC(pPOPMATOPHBIX
IO CTAHI[IHH.

[Ipaktnyeckasa padora Ne6 F3yueHHe cXeM KOMIUIEKTHBIX PacCIpede/IHTeIIbHEIX
YCTPOHCTR.

[ IpakTHueckas padora Ne/ M3yueHHe 3NeKTPOTEXHHYECKHX H3AEIHH H JIEKTPO-
00OpYIOBaHHS.

[IpakTnueckasg padora Ne8 CXeMBI 3JIEKTPOCHAOKEHH S ITPOMBIIIUIEHHBIX TIPE-
TIPHSITHI.

[IpakTHueckasg padora Ne9 (CxeMbl 3JIEKTPOCHAOKEHHS IOPOJACKOH 3JIEKTPHYE-
CKOH CETH.

YyeGHO-MeTOHYECKOEe H HH(POPMAIHOHHOE 00ecIIeYeHHE JTHCIIHIUIHHBI
[IepeyeHs OCHOBHOH H JOIIOJIHHTEIBLHOH JIMTEPATYPEL, HEOOXOMHMOH I OCBOE-
HH S JUCIHITIHHEI

IlepeyeHp y4eOHO-METOAHYECKOTIO OOECTIEYUEHHS CAMOCTOATEIILHOH PaboTEI 00V-
YAFOII[HMXCS 10 JHUCI[HIUTHHE

[lepeuens pecypcoB HH(POPMAaIHOHHO-TEJIEKOMMYHHKAITHOHHO ceTH MHTepHET,

HeOOXOUMBIX TS OCBOEHH S THCI[HITLTHHEI
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BrejieHue

[IpaKkTHUeCKHE 3aHSATHS CO3Mal0T ONTHMAIbHBIE JUIAKTHUYECKHE YCIIOBHS IJISI JESTEND-
HOCTHOI'O OCBOEHHS CTYAEHTAMH COJEPKaHH I H METOIOJIOTHH H3y4aeMOH JHCIIIIMHEL. [ [pakTH-
YecKHe 3aHATHS 3aHHMAIOT IIPEHMYIIECTBEHHOE MeCTO IIPH H3y4eHHH OOIIeIpodeccHOHaIbHBIX
H IPOo(eCCHOHAIbHBIX AHCLHMIUIHH. [IpakTHYeckHe 3aHSTHS IIPOBOAITCS C IIENIBIO BEIPAOOTKH
ITPaKTHYECKHX YMEHHH H IIPHOOPETEHNS HABBRIKOB B PEINEHHUH 3a7ayd, OTPabOTKH VIIPaXHEHMIL,
BBITTIOIIHEHHH YEPTEKEH, IIPOU3BOACTRE PACUETOB H T.II.

[{enpr0 MpaKTHYECKHX 3aHSITHH SBIAETCS ()OPMHPOBAHHE ITPAKTHYECKHX YMEHHH — ITPO-
(pecCHOHAIBHBIX (BBOIOIHATh ONpeelIEHHBIE JTeHCTBHS, OIlepallii, HeOOXOHMBIE B IIOCIEIYIO-
II[eM B ITpo(peCCHOHAILHOH JeSITeTbHOCTH) HIH Y4eOHBIX, HeOOXOJHMBIX B IIOCIEAYIOIEH yuel-
HOI1 AeSTeIFHOCTH IT0 O0IIeITpodeCCHOHAIFHBIM H ITPO()eCCHOHAILHEIM JTH CITHIDIHHAM.

buGmorpadryeckini CIICOK COAEPKHUT CBEJAEHHS O CIIPAaBOYHOH IIMTepaType H JOITOIIHH-

TCIIBHBIX H3AaHH TX, HeOOXOIHMMBIX IS }’T‘HY@HEHHGI‘G H3YUCHHA OTACIIBHBIX BOIIPOCOB.

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lLlebayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022



1. I[ens u 3a0auu uszyueHus OUCUUNIUHDL

[{enp H3YYEeHHS THUCIIHIIIMHBL COCTOHT B ITOJIYYeHHH 3HAHHI O IPOEKTHO- HCCIEI0BATENb-
CKOMH JIeATeIIbHOCTH B 00IaCTH AIIEKTPO3HEPTETHKH

3agavaMH JUCI[HITIHHEL SBIISIFOTCS:

— H3YYEeHHE ITPHHITHIIOB PabOoThl OCHOBHOI'O 3IEKTPO3HEPIreTHYECKOr0 O0OPYIOBAHHSI —
H3YUYeHHE OCHOB ITPOSKTHPOBAHHSI H HCCIIEAOBAaHHI B 00IaCTH 3NIEKTPOSHEPreTHKH, — OCBOCHHE
IIPaBHII Pa3pabOTKH CXEMHBIX PEIIeHHI H YTEHHS 3JIEKTPHYECKHX CXEM H YePTEkKeH,

— H3y4YeHHEe HOPMATHBHBIX JOKYMEHTOB H CTaHZApPTOB I pa3palOTKH 3IeKTPHYECKHX

CXCM

2. Obopyoosarue u mamepuaisl

ArmrapaTHBIE CPECTBA: IIEPEHOCHOH HOYTOVK, IPOEKTOP, JOCKA MarHHTHO-MapKepHasl.
YyeOHasg aygUTOPHS IS IIPOBEAeHHS YUeOHBIX 3aHSATHIH, OCHallleHa O00OpPYAOBAaHHEM H

TEXHHYCCKIHMH CPEACTBAMH Gﬁ}HIEHH_H.

3. Haumernoearnue npakmuueckux paoom

No TeMrsl M3 HUX mpakTHye-
HamnmeHoBaHHEe TeM JUCIHIIIMHEL, HX KpaTKoe co- | O0BeM
ITHCIIH - CKasl ITIOATrOTOBKA,
IepKaHHe YaCcOB
T HEI YaCOB
3 ceMecTp

IIpaxTHyeckas padora Nel. YcioBRHEBIE IpadHye-
CKHe 0003HAYEHHS Ha IEKTPHYECKHX CXeMaX.

1 3aKIIroyaeTcsl B O3HAKOMIIEHHMH C OCHOBHBIMH
YCIOBHEIMH TI'paHUeCKHMH OOO3HAYeHHSIMH Ha
3IEKTPHYECKHX CXEMAaX.

IIpakTnueckana padora Ne2. HopMmaTHBHEIE HO-
KYMEHTBI H CTaHJAapTHI IT0 0()OPMIIEHHIO AIeKTPo-
SHEPTreTHYECKHX CXEM.

2 M3ydyeHHe OCHOBHOH HOPMAaTHBHO-TEXHHYECKOH L5
JOKYMEHTAIMH, JCHCTBVIOIIEH B CHCTEME B3JIEK-
TPOSHEPTETHKI.

IIpakTHueckas padora Ne3. HMzyueHHe BHJIOB

3 BIEKTPHYECKHX CXEM.

I/IB}HIEHHE IMPHHITHITH AJIbHBIX  JJICKTPHYCCKIIX
CXCEM.

Ceptudukar: 12000002A633E3D118AD425FBS0002000002A6

IIpakTHyeckas padora Ned. M3yueHHEe OCHOB-
HOTO ATAKTNONONNVITORAHTT TTO) TCTAHITHI.
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IIpakTnyeckaa padora NeS., HM3ydeHHe cxeM
KOMIUIEKTHBIX TPaHC(OPMAaTOPHEIX MTOACTAHITHH.

5 M3yyeHHEe ¢XeM H OCHOBHBIX 3aBOJ0OB H3TOTOBHTE-
e KOMIUIEKTHBIX TPaHC(pOpMaTOpPHBIX ITOJCTaH-

1115058

1,5

IIpakTHueckas padora No6. IzyuyeHne cxem
6 KOMIUIEKTHBIX PacIIpedelINTEIbHEIX YCTPOIICTB.
Mzyuenne cxeM ssueek KPY u KCO.

IIpaxTHyeckas padora Ne7. MzyyeHHe 31eKTpo-
TEXHHYECKHX H3IEIHI H SIIEKTPO0OOPYIOBaHHA.

7 3aKirro4yaceTcsa B 03HAKOMIIEHHH C OCHOBHBIMH pas-
paboTUMKAMH 3MIeKTPOTEXHHYECKNX H3ACIHH M
3IeKTPOOOOPYIOBAHHAL

IIpakTHueckasa padora Ne8. CxeMBI 53IIeKTpO-
CHAOKEHH ITPOMBIIIUIEHHBIX ITPEIITPH SITHI.

8 3aKIIrOYaeTCsa B O3HAKOMIIEHHH C OCHOBHBIMH CXe-
MaMH 3I1EKTPOCHAOKEHU S ITPOMBIIIIEHHBIX ITPEJ-
TTPHSIT I

1,5

IIpakTnueckaa padora Ne9. CxeMBl 31IeKTpo-
CHAOKeHHS TOPOJACKOH 3IIEKTPHYECKOH CETH.
O3HAKOMHTBCS € CETSIMH SIEeKTPOCHAOKEeHHS ce-
T TeOHBIX TEPPUTOPHH T'OPOJOB.

1,5

HToro 3a 3cemecrp:

=

HToro:

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lLlebayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022




4. Codepocariue npakmuueckux paoom
Ilpaxkmuueckas pavoma Nel, YcnoeéHole epagpuuecKkie 0d 03HAUECHUA HA IJIeKmMpUYe-

CRHX CXeMAX.

HEJII’:.' 3aKIIroyacTcad B 03HAKOMIIEHHH ¢ OCHOBHBIMH YCIIOBHBIMH I‘pﬂd)HlIEGIﬂIIMﬂI 0003Ha-

HEHHAMH Ha 3JICKTPHUYCCKIIX CXCMadX.

OcHO6bl meopuu:

ONEKTPOMAarHHTHOE YCTPOMCTBO C IIPOHCXOMISIIMMI B HEM H B OKPYKAIOIIEM €r0 ITIPO-
CTPaHCTBe (PH3HYECKHMH ITPOI[eCCaMH Ha IPaKTHKE 3aMeHSIOT HEKOTOPBIM PacYeTHBIM 3KBHBA-
JIEHTOM — 3JIEKTPHYECKOH LETIHIO.

ONEKTPHYECKAS IIEIh — 3TO COEMMHEHHEBIE IPVE C IPYTOM HCTOYHHK 3JIEKTPHYECKOH SHEDP-
THH H Harpy3Ka, IT0 KOTOPBIM IMPOTeKaeT AIeKTPHYeCKHi TOK. ['padmueckoe H300pakeHHE BIIEK-
TPHYECKOH IIETTH C TIOMOIIBIO YCIIOBHEIX 3HAKOB HA3BIBAIOT 3JIEKTPHYECKOH CXEMOH.

JIIIsT COCTABIIEHHMS M UTEHHS 3JIEKTPHYECKHX CXEM ITPOEKTHPYEMBIX H BKCIUIYATHPYEMBIX
3JIEKTPOYCTAHOBOK HEOOXOJMMBI 3HAHHS €IHHOH CHCTEMBI KOHCTPYKTOPCKOM JOKYMEHTAaL[HH
(ECKJI) n cBefeHHSI 00 YCIOBHBIX I'papHUYeCKHX OO0O03HAauYeHHS 3IeKTPHUYECKHX IIPHOOPOB H
YCTPOHCTB.

[Ipaprta BEITOIHEHHS H YCIIOBHEIE 0003HaUYeHHA (Y1'O) Ha HOpMaJIbHBIX AIIEKTPHYECKHX
CXEMaXx:

1) Ha cxeme qomkHBI OBITH H300pakeHbl Y1 O 31eMeHTOB cXeMbl H THHHH AIeKTPHYeCKHX
CBSA3EH MEXIY HIM:

— FE€HEePaTOPEL, CHHXPOHHEBIE KOMITEHCATOPHI,

— aBTOTpaHC(OPMaTOPHI, TpaHC(POPMATOPHEI (B TOM UHCIIE Pe3epBHBIE (pa3kl, TpaHCchopMa-
TOPEI COOCTBEHHBIX HYJKI), JTHHEHHBIE PerYIHPOBOYHEIE TPaHC()OPMATOPHI, TpaHC()OpPMAaTOpPkI
HAITPSDKEHHST H3MEPHTEIbHBIE, BEIHOCHBIE TPaHC(OPMATOPhl TOKA, KaTVYIIKH HHIYKTHBHOCTH H
T.1.,

— PeakTOPHl IIYHTHPVIOIIHE, PeaKTOPHl TOKOOTPaHHYHBAIOIIHE, PEAKTOPHI AYTOr aCSIIHE,
OaTapeH KOHAEHCAT OPOB, OTPaHHUMTEIIH ITepeHAIIPSKEHHI, Pa3pPIHHKH

— cHcTeMBI (COOpPHBIX) NHMH (padourie, 0OXOJHEIE), CEKIIHH (CHCTEM COOPHBIX) IIIHH, 3a HC-
K1roueHHeM IHH 0,4 KB 1 HiKe, Heo0X0MMOCTE H300pakeHHS KOTOPBIX OITPEAEIISIET CS SKCIUTY-

ATHPVIOIIEH OpraHH3alfHen,

%
Sﬂ%ﬁgﬁnggﬁﬂjﬂﬂﬁgim HAaTCIIH,, Ppa3bCIHHHTCII, OTACIIHTCIIH, KOPOTKO-
Ceptucbmkar: 12000002A633E3D113AD425FBS0002000002A6 X _
Bnapeneu. Webayxoea TateAHa AnekcaHopoBHa -AOXPaHHTCIIN,

Nencreutened: ¢ 20.08.2021 no 20.08.2022



— yyactkH JIDI1 B mpezienax oObeKTa SNEKTPO3HEPreTHKIH

— obopynoBanue JIOII, mpHcoemHeHHOE (B TOM uHclIe 0e3 KOMMYTAaI[HOHHBIX allIapaToB)
K JTHHHH 3JIEKTPOIlepeslayll B Ipejiellax 00beKTa AIIeKTPO3HEPreTHKH (BEICOKOYACTOTHBIE 3arpa-
ITHTENH, KOHAEHCATOPBI CBS3H H T.II1.);

— 00OpYIOBAaHHE CXEM IUIABKH I'OJIOJIEA;

— HHBEPTOP-BBIIPSIMHTEIID ITepeJladyH (BCTaBKH) ITOCTOSHHOI'O TOKA.

2) B3amMHOE pacIioiokKeHHe pacIpeJe/NTeIbHbIX YCTPOHCTB BEICIIET0 H CPeJHEr O KIac-
COB HaIIPsDKEHHS Ha CXeMe, KaK IIPaBHIIO, JOIDKHO COOTBETCTBOBATE HX JIEHCTBHTEIILHOMY pa3Me-
IIEHHIO Ha 00BeKTe 3JIeKTPOSHEPTreTHKH (COITIacHO BHAY CBEPXY).

['padprrueckoe H300pakeHHe pacIpeleIHTEIbLHOIO YCTPOHCTBA BEICIIIETO KIacca HaIIpsDKe-
HHS CIIeYET PacIIoiarath B BEPXHEH M, KaK ITPABIIIO, JIEBOH YACTH CXEMBI.

YepemoraHie SyeeK pacIpeJe/IHTEIFHOTO YCTPOHCTBA Ha CXEME JIOIKHO COOTBETCTBO-
BaTh MX JEHCTBHTEIIFPHOMY Pa3MEIIEHHIO HA OOBEKTE AIEKTPOSIHEPTETHKH.

3) YI'O 311eMeHTOB CXeMBbI H JIHHHH 3IeKTPHYECKOH CBSI3H MeKJTY HHMH JIOJIKHEI BBITION-
HSTHCS IIBETOM, COOTBETCTBYIOIIIHM KJIACCY HANPSIKEHHS, HA KOTOPOM paboTaeT COOTBETCIBVIO-
Iee 00opyHoBaHHE 00BbeKTa ANEKTPOSHEPTeTHKH (CM. TaOmHIpI 1, 2).

CraHgapTHBEIe OyKBeHHBIE H TpadHueckHe OO0O03HAaUeHHST OTJEeNbHBIX BIEMEHTOB CXEM
3IIEKTPHYECKHX COSAHHEHNH H HX Pa3MEpPEl B ITPHHIIHITHAIILHEIX CXeMaX, a TaKKe H300paKeHI

3THX 3JIEMEHTOB B MacIuTale.

Bykpemmnie ['padHaeckne oGosIIavelInT H pasMepLl
HamneHoRAHHE 0d03HAUYEHES
1 2 3
JIMHHA 3IeKTPHISCKOH CEX3H HIH IIPoBO, 00mes W ]jﬂm:ﬂﬂ !
0003HAYEHHE e
JIHHHA 3IeKTponcpeIadd DOCTOAHHOIO TOKA W L7350 kB
KaGcmpHaA MTHHHEA 3NCKIPONICPCIaYH W g <
L !
A !
[1Timz, odIee 0003HAISHHE | ]
OTBOJBI (OTHAHKH OT IIHH) — i 1 !
9(°
3a3eMIeHHE {x\h % )'
5-7
<
MammHaa 3NekTpHYeckas:
Crartop @12
a) o01mee odozHAYeHHE (BHYTPH OKPY-KHOCTH MOXKHO VEA3aTh .
PO MAaIHHBL. PoJ TOKd. YHCIO (a3 HIH BHO COcTHHCHEA G
AR AT
NOKYMEHT MOAMNUCAH Po1dp 29

SNEKTPOHHOW NOAMUCHIO
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Tabmmra 1 LIBeTOoBOE HCITOIMHEHIE KIIACCOB HAITPSDKEHHS

CnexTpanbHoie
Knacc HanpsxeHus HanmeroBaHue upeTa COCTaBNAWME LBeTa Mpumep upeTa
ToBas moaens RGB
1150 xB CupeneBbin 205:138:255
800 kB
TeMHO-CMHUA 0:0:168
750 kB
500 kB KpacHbii 213:0:0
400 xB OpaHxesbii 255:100:30
330 kB 3eneHbl i 0:170:0
220 kB Hento-3enexHsin 181:181:0
150 kB Xaku 170:150:0
110 kB onyGoi 0:153:255
60 kB Nunoewii 25551204
35 kB KopuyHesbin 102:51:0
20 kB . —
15 kB rpKo-pMonNeToBbLIN 160:32:240
10 kB PuoneToBbIN 102:0:204
g s TemHO-3eneHbii 0:102:0
xB
Huxe 3 kB Cepbin 127127127
CnexTpanbHbie
KNacc HanpRxeHns HAWMEHOBAHWE LBETE COCTaBNAWME UBeTa Mpumep ueeTa
eToeas monens RGB
27 ¥B KopuyHeabin 102:510
24 xB
21 B
20 xB OpaHxesbin 255:100:30
18 xB
1575 B ¥
- 21
138 k8 Nunoswin 255:51:204
105 kB DuoneToBbLIA 102:0:204
6.3 kB 5 . :
315 B TemHo-38neHbIn 0:102:0
Hiwke 3,15 B Cepbin 127:127:127

TpebGoraHNA K BBIITOIMHEHHIO OTACIBHBIX YI'O 3IeMEHTOB HOPMAJIBHOHM SIIEKTPHUYECKOH
CXEMEI

1. YI'O JIGII gomxHel oToOpakatbCs YIOJMINEHHBIMH JTHHHSAMH SIEKTPHUECKOH CBS3H
(IBYKpaTHOE HIH OONbIlee YBEITHYEHHE TONIHHBI IT0 OTHOIIEHHIO K THHH M, KOTOPBIMH BBITIOJN-
H0TC S Y1 O 37IeMeHTOB CXEMBI).

2. He nmonyckaercs rnmopopauyuBaTh M 0TOOpakaTh 3€pKallbHO Ha HOpPMalIbHOH cxeMe Y1 O

reHepaTOpPoB, aBTOTPAaHCPOPMATOPOB, TPaHC(HOPMATOPOB (KpoMe TPaHC(OPMATOPOB COOCTBEH-

AOKYMEHT NOANMCAH
QNEKTPOHHOW MNMoAarnncbio
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6

Bnapeneu: LWebayxopa TaTeAHa AnekcaHapoBHa
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3. BO3MOXHOCTE PETrVIIMPOBAHHSI Ha 000pPYAOBAHIH HEOOXOMIMO OTOOpakaTh CTPEIKOI
yepHOro 1BeTa B cOOTBeTCTBHH ¢ ['OCT 2.721 (cM. prcyHOK 1). OTBOJ CBSI3H OOMOTKH CPeHETO
HAaITpSDKEeHHSI aBTOTPaHC(POPMATOPOB JOITYCTHMO H300pakaTh KaK CO CTOPOHBI KaCaHHS JYT'H, Tak

H C IIPOTHBOITIOJIOKHOH CTOPOHBI (CM. PHCYHOK?2).

gt

PucyHox 1

PHCYHOK 2

Kaxnas oOMoTKa aBTOTpaHCc(pOpMaTOpa H TpaHC(OpMaTOpa JOIDKHA BBOIOIHSITHCS IBE-
TOM, COOTBETCTBYIOIIINM KIIaCcCY HAITPSKeHHS, Ha KOTOPBII OHA BHEIIIOIHEHA (CM. pHCYHOK 3). CII0-
cOOBI COeHHEHHS 0OMOTOK JOJKHBI 0TOOpakaThCs CHMBOJIAMH YEPHOI'O IIBETa BHYTPH 0OMOTOK

B cootBeTcTBHH ¢ ['OCT 2.721 (cM. pHCYHOK4)

58

OJOKYMEHT NoanmvucAH

ANEKTPOHHOW MOAMUCHIO ACYHOK 3
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PucyHOK 4
5. ¥YT'O cucreM, cekifii (cOOPHBIX) IITHH JOIKHBI 3aTHBaThCS IIBETOM, COOTBETCTBYIOIIHM

KII4ACCY HAIIPAXKCHHA, Hd I{GTGPLIﬁ OHH BBITTOJIHEHEIL.

T ouxkH JNEKTPHYCCKOI'O COCOAHHCHHA IJIA 0003HaYeHHI OTBOJIOB (GTHHEI{) OT IIIMHEI HEOO-

XOJHMO BBITOJIHSTH 3aJIHBKOH OeJIoro 1peTa (CM. PHCYHOK ).

PHCYHOK 5

0. JleHCTBHTENBHBIE IIOJIOKEHHS KOMMYTAI[MOHHBEIX YCTPOHMCTB JOIDKHEI 0003HAYaThCH
I[IBETOM, COOTBETCTBVIOIIHM KJIAacCy HAaIPsDKeHHS, Ha KOTOpPOM padoTaeT KOMMYTAI[HOHHOE
YCTPOHCTBO. [[JIT HAITIAHOCTH JEHCTBHTIEIBHEBIE TIOJIOKEHHS KOMMYTAIIHOHHBIX YCTPOMCTB JI0-
ITycKaeTcs 0003HaYaTh YePHBIM I[BETOM H (IJIH) YTOJIIIEHHBIMH JTHHHAMH (IBYKPaTHOE HIIH TpeX-
KPaTHOE YBEIHMYEHHE TOJOIMHEI IT0 OTHOINEHHIO K JIMHHSIM, KOTOPBIMH BBEOIONMHSIOTCS Y1 O 311e

MEHTOB CXeMBI) (CM. PHCYHOK 0).

BrIKIroyatens BKIOUeH Pa3sbeJHHHTEND B BIKIIFOUEH PasbeJHHHUTEIb BKIIFOUEH

ol

PHCYHOK 6

OOKYMEHT MNOAMNMUCAH 4 HOPMAJIbHBIX 3JIICKTPHYCCKHX CXCMAX

SNEKTPOHHOW NOAMUCLIO
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1. Ha cxemMax IOMKHBI OBITH YKa3aHBI JHCIIETUEPCKHE HAHMEHOBAHH I BCEro 000py J0Ba-
HIA, Y1 O KoToporo m3o0pakeHsl Ha cXeMe, a Takxke BceX JIDII, orxomsix or oObeKTa 3lekK-
TPO3HEPT ETHKH.

2. Ha cxeMe JOIDKHBI YKa3BIBAaThCS CIIEAVIOIIHE TEXHHYECKHE XapaKTEPHCTHKH 000pyIo-
BAHH:

IUISI TEHEPATOPOB aKTHBHAS MOIIHOCTE, B MBT;

IUII TpaHC(OPMaTOPOB H aBTOTPaHCc(pOPMAaTOPOB ITOIHASI MOIITHOCTE, B MBA mnn kBA 1i1a
TpaHC(OPMATOPOB H aBTOTpaHCPOPMaTOPOB MOIMHOCTEIO MeHee 1 MBA;

IUISI CHHXPOHHBIX KOMIIEHCATOPOB, OarapeH KOHAEHCATOPOB, PEAKTOPOB PeaKTHBHAS MOIII-

HOCTD, B MBﬂp; Y HpHGOE,[[HHEHHﬁ PE3CPBHEIX AUYCCK HOME Pd 3THX AYCCK.

DoozHaues=pne
Dopma | Sopwa ll

Eaunme=cBarne

1 WwHa

2 OTBeTENEHNE WWHBI

3 Otsoasl (0TNaNKK) OT WKH

4 Konuesaa MydTa xabensHOM NWHWKA 3NEKTPONEpELaYM

5 3azemnedHpe | '

6 TpadcdopmaTop ABYx0CMOTOYHBIMN

7 TpaHcchopmaTop ABYXOOMOTOUYHBIM CO CTYNEHYATHIM
peryniposaHnuem | 8’

8 TpadcdhopmaTop TPEXOOMOTOYHbIM

9 TpadcdhopMmaTop TPEXoDMOTOYHbIWM CO CTYNEHYaTEIM
peryniposaHuem

OJOKYMEHT NoanmvucAH

SNEKTPOHHOW NOAMUCLIO
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10

=A3ANEHOEA=ME

TpancdopMaTop ABYX00MOTONHEIM ¢ PACLYENNEHHON

8TOpHYHON oSmMOTKOM

Ctoa~auanne

Sopma |

Sopma ll

1

TparHchopmaTop A8yx0SMOTOYHEIN ¢ paclyennexron

STOPMYHON OGMOTKON K CO CTYNSHYATLIM PErYNUPOSaHMEM

12

ABToTpadncpopMaTop

13

ABTOTPaHCL POPMAETOP CO CTYMEHYAToIM PErYNUPOBAHUEM

1

ABTOTpadchoOpMaTop ¢ TPETHYHOWN OOMOTKON

15

BoneTogofasodrbi TpanchopMaTop

16

TpaHcOopMaToOp TOKa ¢ 0AHOW BTOPUYHOM OGMOTKON

17

TPaHCDOPMATOP HEANPRXEHWSE NIMEPUTENbHSIN

18

TpaHcDOpPMaTOp HANPRXEHNS NAMEDUTENEHLIN ¢ ABYMA

BTOPUYHbIMKM OOMOTKaMK

AOKYMEHT NOANMCAH
QNEKTPOHHOW MNMoAarnncbio
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19

Hanme=0BsaLne

PeakTop (WyHTUPYOLWMWA, TOKOOrPaHUuYMS W)

OboaHaue~pea

<

cpma | Sopma ll

20

CaBoEeHHKBIN PEAKTOP (TOKOOrPaHMYNBAM0LLINA)

21

'eHepaTop

22

Osuratens

23

KoMNEHCATOP CUHXPOHHLIN

24

Batapes cTaTUdyecxkux KOHOEHCATOPOB

29

Brixknwyarens (sxn4eH)

26

Brixniovarens (OTKNONEH)

27 BeixaTHar Tenexka Boikndatena B pabodem NoONoxeHNM
(BRIKNOYATENDE BKNKOYSH)

28 BrikaTHas TEnNexxa BeIKNKYaTENA B pabodYemM NoONOXEHNM
(BeIKNOYATEND OTKMNHYEH)

29 BoixaTHaRr Tenexxa BhIKNYaTens B PEMOHTHOM NONOXEHMM
(BeIKNOYATENE OTKNHOYEH)

30 BrixaTHas Tenexxa BbiKNYAaTENA B KOHTPONSHOM NONOKEHUN
(BLIKNIOYATEND OTKMOYEH)

31

PasbvegwHWTENb (BKNHOYEH)

i KT BT P <[ T | T |
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32

=A3ANEHOEA=NE

FPasveguHuTenb (OTKNH0OYEH)

OBoamaueHne

Sopma | Topma ll

1

it

33

3azeMnFOWMN pasreguHuTeNs (BxnoyeH)

JEEMNBOWME paIEeaNHMTEN: (OTKNYEH)

.ZZZ

35

KopoTko3ambikatene (OTkN0uYeH)

OTaenuTenb (BKNHOYEH)

37

OTgennTent (OTKNNYEH)

ABTOMATWYECKMH BblKNOYaTeNd (BKNOYEH)

39

ABTOMATWYESCKMM BoiKNwYaTens (OTKNOYEH)

| s [T T | | e |

40

PeancTop

41

OrpaHMYKTEND NepeHanpR¥eHna

42

Pa3prannk

43

MCcKpoBOW NPOMERYTOK

KoraeHcaTop

A e

45

BLiCOKOYMACTOTHLIM 3arpaanTens NMHUK 3NeKTponepeaayYu

3a0arua:

3aoarue Nel

HEpE‘IEpTH’I‘]’: HaHboee PacCITPpOCTPpaHCHHLBIC YCIIOBHBIC 0003HaUeHH I 3IIEMEHTOB SIEKTPH-

AOKYMEHT ﬂDﬂﬂHEAH
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B ceTH HMHTepHeT ykazaHHbIE B paboTe ' OCTE Ha Y] O 3JIeEMEHTOB MEKTPOTEXHHUECKOro 060-
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Ipakmuueckas paboma Ne2. HopmamueHsie 00KYMeHmMbL 1L CIAHO apmsl 1o ogh opm-

JEHHUIO IJIERKINPOIHEPEMUUECKUHX CXEM.

Ilens: 3yyeHHEe OCHOBHOH HOPMAaTHBHO-TEXHHYECKOH JOKYMEHTAI[HH, JEHCTBYIOIIEH B

CHCTEME 3JICKTPOSHEPI'CTHKI.

OcHO6bl meopuL:

Bce seKTposHepreTHYECKHE YCTaHOBKH JIOJIKHBI OBITS:

— HAJIE’KHEBL, JJOITOBEYHEL,

— 0e30IIacHHI,

— yIOOHEI B 3KCIUTYaTal[HH,

— 3KOHOMHYHEL.

OTH VCIOBHS BBITIOJIHSIOTCS Olarojaps TOMY, YTO IIPH ITPOEeKTHPOBAHUH, MOHTaXKe H
HallaJKe, a TaKKe ITPH JaJIbHEHIIeN SKCIUIyaTal[HH 3IeKTPOo00opYyaAoBaHH I COONMIOMA0TCs Tpedo-
BAHMS HOPMAaTHBHBIX H PEKOMEHJIAIINH PYKOBOIMAIINX JOKYMEHTOB.

[ ' TaBHEIMH HOPMAaTHBHBIMH JTOKYMEHTAMH SIBJISIEOT CSL.

1. IIpaBmia ycTpoicTBa 3eKTpoycTaHOBOK (11VD):

a) IIpaBnna ycTpoiicTBa 3IeKTPOYyCcTaHOBOK: Bcee AelicTByronrue pasaensl [1Y5-6 u ITVD-
7. HosocuOupck: Cub. yHus. n3a-so JJEAH, 2005.—854 c.

2. CrpourensHble HOpMEI H paBuia (CHulI), a Takxke cBoj mpaBwit (CII):

a) CHull 23-05-95. EcTecTBeHHOE H HCKYCCTBEHHOE OCBEIIEHHE,

6) CII31-110-2003. IIpoekTHpOBaHHE H MOHTa K 3IEKTPOYCTaHOBOK KHIIBIX H OOINECTBEH-
HBIX 3JIaHHH.

3. HammonamsHBIE (rocymapcTBeHHbIe) cTaHAapThl ['OCT P —

Cucrema ceprH(ukaru Perucrpa crcreM KadecTBa ['occranapra Poccrn (cucteMa go0-
POBOIIBHOH CEPTH(PHKALMH), IIPeACTaBIIET cOO0H JOOPOBOIBHYIO CHCTEMY CEPTH(IHKALIHH, 3ape-
THCTPHPOBAHHYIO H IIOCTPOEHHYIO B COOTBETCTBHH C JEHCTBYIOIIIM 3aKOHOIATEILCTBOM POoCCHH.
BrnagempiieM JaHHOH CHCTEMBI SBISeTCS Hexommepueckoe yupexaeHHe «TeXHHYeCKHH IEHTP
pPETHCTPa CHCTEM KaueCTBay, AEHCTBVIOIINE B YCIIOBHAX IepexoHoro nepuoga Mexay 'OCT u
COOTBETCTBVYIOIIMX TEXHHYECKHX PETTIAMEHTOB:

a) 'OCT P 56303-2014 Enmnas sHepreTHyecKkas CHCTEMA H H30IIHPOBAaHHO padOoTarOIIHe

JHEPIOCHCTCMBDI. OHEPHTI[BHD-I[IIGHET‘IEPGI{OE YITPABJIICHHE. HDPMEIJ]LI—[BIE CXCMBI JJICKTPHYCCKIIX
OOKYMEHT NnoarcAH

3NEKTPOHHOW MOAMUCHIO JOBAHHA K I‘pa(leIEGI{DM}f HCITOJIHCHIIO.
Ceptucpukar: 12000002A633E3D113AD425FB50002000002A6 )
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a) 'OCT 32144-2013. DOnekrprieckasa sHeprud. COBMECTHMOCTh TEXHHYECKHX CPEJICTB
3JIEKTPOMarHuTHasl. HOpMBI KayecTBa 3IEKTPHUYECKON SHEPIHH B CHCTEMAX 3JIEKTPOCHAOKEHIS
o0mero HasHaueHHs. M.: M31-Bo cTtaHmapros, 2014.

6) 'OCT 2.702-75. ECK]J]. IIpaBniia BEIIIOTHEHHS CXEM,

B) 'OCT 2.709-89. ECK]]. O603HaYeHH YCIIOBHBIE ITPOBOJIOB H KOHTAKTHBIX COETHHEHHIT
3IIEKTPHYECKHX AIIEMEHTOB, 000PYAOBAHHSI H YYACTKOB IIEeTel B AIeKTPHYECKHX CXEMAaX,

r) 'OCT 2.710-81. ECK]]. O60o3Ha4eHHI OYKBEHHO-I[H(POBHIE B SJIEKTPHUYECKIX CXEMaX,

n) 'OCT 2.721-74. ECKJ]. O6o3Ha4eHHS YCIOBHBIE I'padrueckie B cxeMax. O003Haue-
HIS OOIIETO ITPHMEHEHH S,

k) 'OCT 21.210-2014. CrcTeMa IPOeKTHOH JOKYMeHTaI[HH

I CTPOHTEJILCTBA. Y CIIOBHBIE I'pa(pHYeCcKHe H300paKeHH A 3JIeKTPo000PYA0BAaHHSA H ITPO-
BOJIOK Ha IUIaHaX,

n) 'OCT 2.105-95. ECK]]. O6mrue TpeboBaHHI K TEKCTOBBIM JOKYMEHTAM,

K) 'OCT 721-77. CucreMsl 3JIeKTPOCHA0KEHHS, CETH, HCTOUHHKH, ITpeo0pa3oBaTen H
ITPHEMHHKH IeKTPHYECKOH HHeprui. HoMuHampHbIe HanpsokeHHs cBhiie 1000 B.

5. OrpacneBrle craHAapThl (OCTBI), cegoBaHHE KOTOPEIM 00S3aTeIEHO B COOTBETCTBYIO-
II[IX OTPACIISIX H COOTBETCTRVIOIIHE CTAHAAPTEI OPraHM3allI:

a) OCT 153-00.0-001-98 TpeGoparisa Kk 0003HAUEHHIO HOPMaTHBHBIX JOKYMEHTOB H TEX-
HIYECKHX YCIIOBHI, IIOPSAAOK HX PETHCTPALIMH B TOIIMBHO-HEPIeTHYECKOM KOMIUIEKCE H T. .

6) OCT 153-00.0-002-98 Ilopsgok pa3paOOTKH H ITOCTAaHOBKH Ha ITPOH3BOJICTBO ITPOIYK-
I[MH IIPOH3BOICTBEHHO-TEXHHYECKOI 0 Ha3HAYEHHS I TOIUIHMBHO-3HEPr €THYECKOI'0 KOMIUIEKCA H
T. .

B) CTO 56947007-29.240.30.010-2008. CxeMbl ITpHHIIHITHAJIBHBIE AMEKTPHYECKHE pac-
ITPEAEIMTEIbHBIX YCTPOHCTB TTOACTAHIIHIA

35-750 xkB. Tumosrsie pemenusa. Crangapt OAO « OCK EDC» Ne 441 ot 20.12.2007.

r) CTO 56947007- 29.240.10.035-2009 IIparuna ogopMIeHHS HOPMAJIbHBIX CXeM 3JIeK-
TPHYECKHX COeQHHEHHH ITOICTAaHI[HIH H IPapHIecKOoro oTo0pakeHH S HH(OPMAIHH ITOCPEICTBOM
IIPOrPAMMHO-TEXHHYECKHUX KOMIUIEKCOB. CraHmapr opraHmszaiin OAO «DCK EDSCy» or
28.09.2009 Ne 398p ¢ mameHeHHsMH OT 16.06.2010, mpukas Ne 423,

0. MexoTpacieBble IIpaBHIIa 110 OXpaHe TpyAa (ImpaBwia Oe30ITaCHOCTH) ITPH 3KCIIyaTa-
I[HH 3I1eKTPOYCTAaHOBOK.

7. IIpaBmiia ImpoTHBOIIOKAPHEIE, OXPAaHbI OKPYKAIOINEH CpeIbl U T.11.

AOKYMEHT MOANNCAH = VKa3aHHI 1 MaTePHAJIBL:
SNEKTPOHHOW NOAMNUCHIO YK p '
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a) TI0 pacyeTy TOKOB KOPOTKoro 3aMbIKaHHA (K3), BEIOOpPY, IMpoBepKe armiapaToB H ITPO-
BOJHIKOB IT0 VCIIOBHSM K3,

0) PYKOBOJSIIHE MaTepPHAaJIbI II0 BRIITOIHEHHIO CXEM, B KOTOPHIX YUTeHa CIIEI[H(pHKA OT-
paciei IMIPOMBIIIUIEHHOCTH:

1) pykoBOIIIHI TeXHHYECKHII MaTepHal « YKazaHHSI IO ITPOeKTHPOBAHHIO YCTaHOBOK
KOMIIEHCAIHH PEAKTHBHOH MOIITHOCTH B AIEKTPHYECKHX CETSIX OOIEr 0 HasHAYEeHH S IIPOMBIIIUIE H-
HEIX npeanpusaruiy. PITM 36.18.32.6-92. M.: BHHUIIN TsxmpomaiaeKTporipoekr, 1992

2) PYKOBOJSIINHH TeXHHYECKHH MaTepHall « Y Ka3aHHI 110 PacyeTy MeKTPHYECKHX HaIrpy-
30k». PIM 36.18.32.4-92. M.. BHUIIHN Tsoxarpomaiiekrpornpoekt, 1992,

3) PJI 153-34.0-15.501-00. MeTomuueckie ykKa3aHHS II0 KOHTPOIIO H aHAJIH3Yy KayecTBa
3JIEKTPHYECKOH 3HEPIHH B CHCTEMAaX 3JIEKTPOCHAOKeHHS oOIero HazHaueHHs. Yacte 1. KoH-
TPOJIb KaueCcTBa 3JIEKTPHUECKOH SHEPIHH.

B) HHCTPYKTHBHBIE YKa3aHH S ITO ITPOEKTHPOBAHHIO H MOHTaKy, B KOTOPBIX ITYOIHKYFOTCS
MaTEPHAJIBI IS IMMPOEKTHPOBAHH L, MOHTAKa M HaJIaIKH, OCBEIAIOTCS CMETHBIE BOIIPOCHL, IIPHBO-
ISITCS CBEJEHI O O H3IeIIHIX AIEKTPOTEXHHYECKHX 3aBOJOB!

1) HHCTPYKIIHA II0 YCTPOHCTBY MOJIHHERAI[HUTHI 3JaHHH, COOPYKEeHHH H ITPOMBIIUIEHHBIX

KOMMYHHKAIHI. — M.: M3naremscteo M3OH, 2004, — 57 c.

3a0ariA:
3aoariie Nel
O3HAKOMHTLCA B CETH MIHTEpHET ¢ cojiepKaHIie OCHOBHEIX HOPMAaTHBHBIX JOKYMEHTOB H

cTaHIapToB. [IpefcTaBUTh KpaTKoe cojep:KaHHe U1l OOCYKIeHH S B BHe IIpe3eHTallHI.

AOKYMEHT NoanmncAH
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Ipaxkmuueckaa paboma Nes3. H3yueHue 61006 IJIEKMPUUECKUX CXEM.

H E€Jlb. I/IB}HIEHHE IPHHITHIOTAJIBHBLX SIICKTPHYCCKHX CXCM.

OcHO6bL MmeopuL:

DOJleKTpHYecKas cXeMa — IpapHYecKHil KOHCTPYKTOPCKHIL JTOKYMEHT, Ha KOTOPOM ITOKa-
3aHBEl B BHJIE VCIIOBHBIX H300pakKeHHH WIH OOO3HAYeHHH COCTAaBHBIE YACTH HM3IEIHMS H CBA3H
MEKTY HHMH.

[IpnHIMImManeHas (IIOJIHASI) CXeMa OIIPeJesIIeT IIOIHBEIH COCTaB 3JIEMEHTOB H CBSI3EH
MEKJIY HUMH, JacT JeTalbHOE ITPeJICTaBIeHHE O IPHHIIMIIaX paldoThl. TakHe CXeMBI CIIYKaT OcC-
HOBAHHEM JIJI pa3padoTKH APYTHX KOHCTPYKTOPCKHX JIOKYMEHTOB, HAIIPHMED, MOHTaKHBIX CXeM
COEIHHEHHI H YePTEXKEH.

OIHOJIHMHEHHAS IPHHIIMITHATIbHAS CXeMa — CXeMa COeQUHEHHIL, B KOTOPOH MHOIrO(a3HbIE
CBSI3H ITOKA3aHBI IS OHOH (pa3Hl.

HopmanpHas cxemMa 37eKTPHYECKHX COSIHHEHHH -

CXeMa HOPMAaJIbHOI'O peXkuMa padoThI MTOJCTAHI[HH Ha IIPOAOIIKHUTEILHBIH CPOK.

HopmanpHeOT pekxHM paboThI MTOACTAHIIHH XapaKTEPH3VETCSI COCTOSHHEM CXEMBI, OTBEYa-
FOIIHH TPeOOBAHHIO:

a) HaJe’KHOCTH H SKOHOMHYHOCTH PaOOTHI 3IIEKTPHYECKHX CETEH,

0) 3arpy3KoH OT/EeJIbHBEIX €€ 3IIEMEHTOB, He IIPERBIIIAOIIENH JOITYCTHMEIX 3HAYEHHIT,

B) YVPOBHSMH HaIIpsDKeHHH Ha ITHHAaX B IIpejelax 3aJaHHbIX 3HaYeHHIT,

I') MaKCHMAalIbHOH Pa00TOCIIOCOOHOCTHIO CHIIOBOTO O0OPYIOBAHHST,

1) pabOTOCIIOCOOHOCTRIO YCTPOHCTB PEeIEHHOM 3aIl[HThl aBTOMATHKH.

OrepaTHBHAS CXeMa OTPakKaeT JeHCTBHUTEIILHOE COCTOSHHE OOOPYAOBAHIMS ITOJCTAHIH
Ha KaKJIBIH TEKVIIHI MOMEHT BPEMEHH.

OrnepaTHBHAS cCXeMa ITOACTAHIHH ITPEACTABIIIET COOOH YEPHO-OETYIO KOIHIO HOPMAJIbHOH
CXEMBI ITOACTAHIIHH, ITO3BOIISIET OTOOpaKaTh:

a) JIEHCTBHTEIBHOE IT0JIOKEHHE KOMMYTAIIHOHHBIX aIlllapaToB (BEIKIIOYATENIEH, pa3be -
HHUTETIEH);

0) 3a3eMIISFONTHX YCTPOHCTB,

a) YCTPOMCTB pelIeHHOH 3allHTHl H aBTOMAaTHKH

HN3MeHeHHT B OIICPATHBHYIO CXEMY HOJYKHBI BHOCHTECAHA HEIIOCPEACTBCHHO ITIOCIJIC ITPOBC-

AOKYMEHT NOANMCAH
SNEKTPOHHOUW NMOANMMCHBIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6
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Pa3ITUYHBIX }’GTpGﬁCTE Ha GHEP&TI[BHGﬁ CXCME OTpPaxKKaroTCid HaHCCCHHCM VYCIIOBHBIX 3HAKOB Pi-
JOM C CHMBOJIAMI alOIapdaTOB IJIH }"CTPGfICTE.

3a0ariA:
3aoariie Nel
OImpeAellTh Ha CXeMe PHCYHKOB1 H 2 OCHOBHBIE AJIIEMEHTEI CETH H 0003HAYHTEH HX Ha3HAa-
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PucyHOK 2 — OZHOJMHEHHAS IIPHHIUITHATIbHASI cXeMa aeKTpocHadxeHu s 10kB mpen-
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Ipaxkmuueckaa pavboma Ned. H3yueHu e 0CHO6HOZ0 3TIEKMPOODOPYO006aHUA NOO CIMAH-

uuu.

Ilens: O3HAKOMIIEHHE C OCHOBHBIM 3IIEKTPOOOOPYAOBAHHEM IO CTAHIIHI.

OcHoé6bl meopuu:

[ToacTraHINAg 3IeKTpHYECKAad YCTaHOBKA, IpedHa3HAYeHHAd I IIpeoOpa3oBaHHI U pac-
IIPEMEIIEHHS AITEKTPOIHEPTHH.

B ceTH nepeMeHHOro ToKa 1 Ipeo0pa3oBaHH A ANEKTPOSHEPIHH HCITOIB3YEOTCS CHIIOBEIE
TpaHcopMaTOpEl. [ IpHeMa H pacIipeielleHHI ANIEKTPOSHEPIHH CIIYKaT pacIipeeHTelIbHbIE

YCTPOHCTBA.

Prcynok 1 Ha 3agHeM IIaHe OTKPBITOE pacIipeelINTeIbHOe YCTPOHCTBO, Ha IlepeJHEM
3IaHHE 3aKPBITOrO PaclpeleIHTEeIIFHOrO yeTpoiicTa. [{ndpamu o0o3HaveHH: 1 mopran; 2 cHiIo-
BOH TpaHC(OPMAaTOP; TOKOIIPOBOJ IS ITEPEAaun EKTPOSHEPTHH OT CHJIOBOIO TpaHC(pOopMa-

TOpa B 3aKPBITOE PaCIIpeJelINTEIbHOE YCTPOHCTBO;, 4 pa3beHHNUTED, 5 BEIKIIOYATEIb

PHGHPE,I[EJIHTEJIBHBIE YETpﬂﬁGTBH JJICKTPHYCCKILX TIOCTAHI[HI

AOKYMEHT MNOANnMcAH
QNEKTPOHHOW MNMoAarnncbio
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6

Bnapeneu: LWebayxopa TaTeAHa AnekcaHapoBHa
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PacripeemTesibHbIe YCTPOHCTBA OBIBAIOT OTKPHITHIE H 3aKPBIThIE. OTKPHITEIE PacIIpe/ic-
nuTenpHele yeTpoiicTBa (OPY) pacmonararoTcss Ha OTKPBITOM BO3IYXE Ha CIIEL[HAIBHOH ILJIO-
ITaJKe. 3aKPBITBIE PacIIpeeInTelbHbIe YCeTpoiicTBa (3PY) HaXoAaTcs BHYTPH CITEIHAILHOTO I10-
MeIeHHs. OTKPBITBEIMH, KaK ITPABHJIO, BEITIOITHSIIOT CS PaCIIpeIeHTelbHbIe YCTPOHCTBA HaIIPSDKE-
HHeM 35 KB u BrIIle. PacnipeemTeIbHbIE YCTPOHCTBA HAMPSDKEHHEM HIDKE 35 KB B OOJIBIIINH-
CTBE CIIYYaeB 3aKpBIThIe. B YCIIOBHSAX OTCYICTBHS JOCTATOYHOI'O MecTa I pasMelneHus OPY,
HaIpHMEP, B TOPOACKOM paiOHe, JIH ITPH ITOBEIIIEHHOH 3arPs3HEHHOCTH aTMOC(ePEI pacIipejie-
JINTEIBHEIE YCTPOHCTBA Ha HanpspkeHHe 35 220 KB coopyXaroTcs 3aKPBITEIMH.

PacripeiermTesibHbIE YCTPOHCTBA COCTOST H3:

— TOKOBEIYIIMX YACTEMH,

— 3IIEKTPHYECKHX aIlllapaToB;

— BCITOMOI'aTCIIBHBIX }*'CTpGﬁCTE H CGGP}OI(EHIIﬁ (B,I[EIHI]IUI:, IIOPTAJIOB, CTOCK, MOJIHHCOTBO-

JI0B):
— YCTPOMCTB Pele HHOH 3allHThI, aBTOMATHKH H YIIPABIIEHHS, H3AMEPHTEIbHBIX ITPHOOPOB.
OTKpEITHIE pacIpeie]INTeIbHbIE YCTPOIicTRaA | [penMyIIecTBa OTKPHITHIX PacITpeeTHTe Ib-
HBIX YCTPOHCTB:

— IelleBH3HA, TIOCKOIBKY IJIS coopyKeHNI OPY He HaJo CTPOHTH 3[aHIe, a JOCTaTOYHO
IIOJITOTOBHTE CIIEIHAIIBHYIO IUIOINAAKY CO CTOMKAMH JUIS YCTAaHOBKH 3IEKTPHYECKOT0 000PYI0-
BaHHSL, TTIOpTalaMH (CIIELHaIbHBIMH OITOPaMH), MOJIHHEOTBO[AMH,

— Ha OTKPBITOH IIOIAAKe JIETKO HAOIIOAATh 3a 000PYIOBAHHEM,

— g coopyxkeHHe OPY m MoOHTaxka o0OpyAOBaHHSI IO CpaBHEHHIO ¢ 3PY Tpebyercs
MEHBIIE BpEMEHH,

—Ha OPY J1erye BRIITOIHHUTE PEKOHCTPYKI[HIO HIIM PACIIHPHTH ETO0.

Hegocratku OPY:

— 000pYAOBAHHE JOJLKHO OBITH CIIEIHAIBLHOI'O MCIIOIHEHHS IS HAPYKHOH YCTAHOBKH C
3aIHTOH OT aTMOC(EPHBIX 0CAAKOB, 3albIICHHS, 3arPsI3HEeHH S, KoJleOaH Il TeMITepaTyphl, HMETh
CIIEI[HAIbHBIE VIDIOTHEHHS U1 IIPeJOTBPAIeHH S ITOITalaHHs B HETO BIIari,

— HEYIOOCTB O BRIMOJIHEHHS PabOoT 3MMOH, ITPH HeOlar oIpHSTHOH IIOrO/JIE,

— OPY 3aHMMaroT OOJIBIIYIO ILJIOIALE, YeM 3PY.

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6
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PuCYHOK 2 —OTKpBITEIE paclIpedcNTeIbHEIE YCTPOHCTRA
3aKpEITEIE pacIIpedeIHTelIbHBIE YCTPOHCTRA

PacripeermmreNibHele YCTPONCTRBA MOT'YT MOHTHPOBATHECS M3 BIEKTPHYECKHX allllapaToB,
TOKOBEIVIIHX YaCcTeH U APYTroro o00pyaoBaHHS, B3STOT0O B OTAEILHOCTH HIH C HCITOJIb30BaHHEM
KOMILIEKTHEIX PacIpeeIHTeIbHEIX YeTpoicTB (KPY).

Ha pucyHke 4 npenacraBineHna ororpadu 1 3PY HanpsskeHHeM 6 KB cTapoi MOJACTaHIHH,

coOpaHHOH Ha MecTe 0e3 MpuMeHeHHUSI KPY.

PucyHok 4 3PY 6 kB

B HacTosIIee BpeMs B pacIpeIeINTEIbHBIX YCTPOHCTBAX HalIpPsKeHHEM 3 35 KB I poKo
IIPHMEHHTCSI KOMIDIEKTHBIE pacIpelelIUTelbHbIe YeTpoHcTBa (KPY) ¢ BO3MyIIHON H30JISIHER H
11 0 220 kB ¢ m3omsmmen u3 sneraza. Ha ¢otorpadum prcyHKa 4 npejcTaBIeHO 3aKPhITOE pac-
IIpeeHTeIbHOE YCTPOHCTBO, COCTOSMIee H3 OTAenbHBIX IKkadoB KPY KomriekTHoe pacrpe/ie-
JIHTEIIFHOE YCTPOHCTBO — 3TO YCTPOHCTBO, COCTOSIIEE H3 3aKPHITHIX IKA(POB CO BCTPOSHHBIMH B

HHX aIllldapaTanIl, H3MCPHICIIbHBIMH H 3dIITHTHBIMI HpHﬁDpﬂIﬂrﬂ{: TOKOBCAOVYIITHMH HaCTAMII.

AOKYMEHT NOANMCAH
QNEKTPOHHOW MNMoAarnncbio
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6
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PrcyHok 4 3PV xomimiekryeMoe mkagamu KPY

CHIIOBBIE TPaHC(OPMATOPEI

CHIIOBOH TpaHc(opMaTop 3NIeKTpHYeCcKas MallliHa, IIpeJHa3HaYeHHasa A1 Ipeo0pa3oBa-
HIL [IEPEMEHHOI0 TOKA OJHOI'0 HAIIPSLKEHHS B IIEPEMEHHBIH TOK APYTOro HaIpsKeHH . [Ipocren-
IIHIL TpaHC(OPMATOP COCTOHT H3 CTAIBHOIO MarHHTOITPOBOJA, HA KOTOPOM PacIIOIOKEHEI JIBE
OOMOTKH C pas3/IMYHBIM YHCIIOM BHTKOB. FI3MEHSIOIMIICSA B CEPASUYHHKE MAaTHHUTHBIN ITOTOKHABO-
IHUT B Karyinkax 3/[C, 3HaUeHH I KOTOPBIX IIPOITOPILIHOHAIIBHEI U HCIIaM BHTKOB

[lepBHYHON Ha3BIBaeTCs OOMOTKA, K KOTOPOH ITOABOJHUTCS ANEKTPHYECKAS SHEPTHS, BTO-
PHYHOH K KOTOPOH IOJKIIOYAETCS Harpyska. OOMOTKA, KOTOpas pacCuHTaHa Ha Oojiee BBICOKOE
HaIIpsDKeHHE Ha3bIBalOT OOMOTKOH BEICIIIETO HaNpsKeHHST, Ha Oollee HH3KOE HaIpsDKEeHHE HIH3-
IIIETO HAIIPSDKEHI AL

E ¢ HeoOX0 MO TTOBBICHTE HAITPSIKEHHE, TO YHCIIO BUTKOB BTOPHYHOH OOMOTKH JIETIAk0T
OOIbIIIe YHCIa BHTKOB IIEPBHYHON OOMOTKH. TakoH TpaHC(OPMAaTOp HA3BIBAIOT ITOBBIIIAFOIITHM.
Ecm Hao00pOT ITOHMIKAFOIIHM.

B TpexdasHBIX ceTsIX MPHMeHSIOTCS TpeX(dasHble TpaHC(POPMATOPBI H IPYIIIBI H3 TPEX O/I-
HO()a3HBIX TPaHCPOPMATOPOB. bolee SKOHOMHYHBIMH SBJIIIOTCS TpeX(asHble TpaHC(hOpMaTOPHI,
IIOCKOJILKY B HIX MEHBIIE ITOTEPH IeKTPOSHEPIHH, TpeX(a3Hble TPaHC(POPMaTOPEI JAEIIERIIE, TAK
KaK MeHbIIle TpeOyeTcsa MaTepHalIOB Ha HX H3rOTORIeHHEe. MaKcHMallbHa S MOIITHOCTh TPaHC(Op-
MaTOPOB OI'PaHHYEHA HX MAaCCOH H pazMepaMH, YCIIOBHSAIMH TPAHCIIOPTHPOBKH H cocTaBirseT 1000
125 MBA. OmHodazHbIe TpaHC(HOPMaTOPHI IIPHMEHSIOTCS CITH HEBO3MOKHO H3TOTOBJIEHHE TPEX-
(pa3HBIX HIIH 3aTPyAHEeHa HX TPaHCIIOPTHPOBKA.

[To wiciry 0OMOTOK Ha (ha3y TpaHCc(hOPMATOPHI AEISITCI Ha TBYXOOMOTOYHBIE H TPEX0OMO-
AOKYMEHT NoArn1cAH
ANEKTPOHHOW NOAMNUCHIO
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OCHOBHBIE KOHCTPYKTHBHEBIE 311eMEHTHI CHIIOBOI'O MACIITHOrO TpaHc(opMaTopa: MarHHT-
Has CHCTeEMa (MarHHTOIIPOBOA) 1, OOMOTKH 2, H30IISLHS, BBOJBI BEICOKOIO H HH3KOTO HaITpsDKe-
HHA (3, 4), Oak 5, oxXmmakJaroIee YCTPOHCTBO 6 |, TellexkKa 7.

MarHuToIpoBO KOHCTPYKTHBHAS H MeXaHH4YecKasl OCHOBa TpaHc(popMaTtopa. OH BEITIOIN-
HSETCSA M3 OTAEIBHBEIX JIHCTOB SMEKTPOTEXHHMYECKON CTalIH, H30JMPOBAHHBEIX APYT OT APyra.
CTsDKKa MarHHTOIIPOBOJIA OCVYIIECTBIISETCS CIIeIHaIbHBIMH OaHZakamMH. Ha MarHHTOITpOBO/jIE
yCcTaHaBJIEHEl OOMOTKH, IIPOBOJHHKH, COEIHHSIONIE OOMOTKH C BBOIAMII.

MaraurorpoBo ¢ 0OMOTKAaMH Ha3bIBAETCS aKTHBHOM YaCThIO TpaHcopMaTopa. [ rmpo-
BOJHHKOB OOMOTKH HCITOJIb3YETCS Melb H amoMHHHI. TpaHcpoMaToOpsl MOMIHOCTBRIO 0 6300
KBA H3rOTaBIIHBAIOTCS C allFOMHHHEBEIMH OOMO TKaMH. B MacISHBIX TpaHC(pOpMaTOpaX OCHOB-
HOH H3OJISIIHEN SBIISIETCSA MAcCIO B COYETaHHH ¢ OYMAaroH, 3IeKTPOKapTOHOM, JIepPeBOM, I'eTHHAK-
COM. AKTHBHYIO YaCTh BMeCTE C OTBOJAMI, YCTPOHCTBAMH IS PErVIIMPOBAHHS HAIIPSCKEeHH A T10-
MeIlaroT B OaK (pHCYHOK 5 )). Ha KppImke Oaka Kpelarcs BBOJBI 3, 4, pacIMpHTEIs 8. PacInpH-
TENb 8 MPEACTABIISIET COOOH IMIMHAPHYECKHI COCY, COEAUHEHHBIN ¢ 0aKOM TPYOOIIPOBOIOM JIJIS
yMeHBIIIeHHS TIJIOM[afH COITPHKOCHOBEHH S Macla ¢ BO3yXOM. PacIHpHTENb CBSI3aH ¢ aTMoc(e-
POH Yepes BO3AYX00ocyInnTelb. Ha cTeHkax 6aka oxXitaJUTeNIbHBIE YCTPOHCTBA PaJgHaToOpPkI 6. [

OUYHCTKH TPaHC()OPMaTOPHOIO Maciia OT BJIaTH H ITPOAYKTOB OKHCIEHHSI CITYKHT TePMOCH(OHHBIH

PHIBTP 9.
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Prcynok 6 CriioBoH TpaHc(popMaTOp H OTKPBITOE pacIpeJeINTeIbHOE YCTPOHCTBO IT0-

CTaHI[HH

PrcyHok 7 ABTOTpaHC(pOpMaTOP ¢ CHCTEMOH OXTaKIEHH C yTheM H ITIPHHYIHTEIILHOI

I.[HpK}’J’IHL[HEﬁ MdACJIa YCPE3 BO3AYIIHBIC OXIIAAHTCIIH C BEHTHIIATOPAMH

BHEI{TPHLIECI{HE dIOIaPdThI

B pacnpenemHTeIbHEIX YCTPOHCTBaX HAIIpSDKeHHEM BHINIE 1 KB MpHMeHSIOTCS ¢ JIeQyIo-
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- pasbeJHHHTEIIH,

- TpaHc(OpMaTOPHI TOKA,

- TpaHc(OpPMAaTOPEI HAIIPSDKEHH S,

- TIIIaBKHE ITPETOXPAHHTEIH,

- KOPOTKO3aMBIKATEI

- OTJEIIHTEIH.

BEIKIIFOYATEIH BEICOKOI'O HAITPSDK EHH S

BrIKTrOUaTenh KOMMYTAIIHOHHBIH armrapar, IMpeaHa3HauYeHHbBIH IS BKIIIOUYEHH S H OTKIIIO-
YeHHS TOKAa. BRIKIIIOYaTelnb CIVKHT IS BKIFOYEHHS H OTKIIIOYEHHS LIENH B ITFOOBIX pekKHMax:
JUINTeIbHAS Harpys3Ka, Ieperpyska, KOpOoTKOe 3aMbIKAaHHE, XOIOCTONH xoA. HanbGomnee TsoKenon
OIepaIHeH SBIISETCS OTKIFOUYEHHE TOKOB KOPOTKOI'O 3aMBIKAaHHS H BKIIFOYEHHE Ha CYIIECTBYIOIIIEE
KOPOTKOE 3aMBbIKAHHE.

OCHOBHBIE KOHCTPYKTHBHBIE 3JIEMEHTBHI BBIKIIOUATEIIEH: KOHTAKTBI, IYIOr'aCHTIEIBHOE
YCTPOHCTBO, TOKOBEAVILHE YACTH, KOPITYC, H3OIISIIIHOHHAS KOHCTPYKIIHS, IIPHBOJHOH MEXAHH3M.

[I0 KOHCTPYKTHBHBIM OCOOEHHOCTSIM H CIIOCOOY rallleHHs AYTH Pas3IHyarT CIIEAYIOLIHE
THITBI BEIKITFOUATEIIEH:

— MacIIsTHble 0aKOBBIe (MHOTroOOBeMHEBIE). B HIIX MaclIO CIIY/KHT IS H30IISIHH TOKOBETY-
II[MX YacTeH H JUIS FallleHHsI TyTH,

— MaJoMacyIsHbIe (MagooObeMHEBIe). B HIX MAcIIO CIIYKHT AYTOracsinel cpeJoi H TOJIBKO
YACTHYHO H3OTIIHEN MEKIY Pa3OMKHYTBEIMH KOHTA KTaMH. 3011 TOKOBEIVIIHX YaCTeH APYyT
OT JIpyra H OT 3a3aeMJIeHBIX KOHCTPYKIIHH OCYIIeCTBISeTCI (pappOopoM IIH APYTHMH TBEPIBIMH
H30IIHPVIOIIHMH MaTepHaIaMH

— BO3IVYIIHEBIE (raleHHe IYTH IMPOHCXOMHT CKAaThIM BO3JYXOM, H3OJIAIHS TOKOBEIYIIIHX
JacTeH JYTOracHTEIIbHOIO YCTPOH CTBa OCYHIECTBIIAETCS (papdopoM HIH APYTHMH TBepPIBIMH
H30JTHPYIOMIHMH MaTepHaJIaMH);

— 3IIEra30BbIe, 3AIIOIHEHHBIE 3JIeTa30M SE 6 , HCIIONMB3YEMBIM JIS H3OISILIHH H TallleHH
IYTH IYT OTaCHTEIbHBIMH YCTPOHCTBAMH C aBTOITHEBMATHYECKHM JYTheM);

— BaKyyMHEBIe (KOHTAKTHlI HaXOJ ST CSI B BaKyYMHOMH JyT OracHTeIIbHOH KaMepe),

— 3IIeKTPOMarHHTHBIE (TallleHHe AYTH IIPOHCXOJHT B JYTOracHTEIILHOH KaMepe, Kyaa JIyra
TIepeMEIaeTCsI B CO3JaHHOM MarHHTHOM IIOJIE).

PaspequHiTem

Paszbe JUHHTEIb KOMMYTAIIHOHHBIH armapar, IipeJHasHaYeHHBIH 1S OTKIIFOYEHHS H BKIIIO-

AOKYMEHT MNOANUCAH HaUHTEIbHBIM TOKOM. Pa3zbeTHHUTENTE TSI 00ec-
SNEKTPOHHOM NOANUCHIO ' . o
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[Tpn peMOHTHBIX paboTax pazbeJHHHTEIIEM CO3JaeTCS BHANMBIH Pa3phlB MEKIY TOKOBE-
IYIITUMH YaCTSIMH, OCTAaBIIIHNMIICS ITOJT HAIIpSDKEHHEM H aIlllapaTaMH, BEIBEJEHHBIMH B PEMOHT.

PazpefHHATEIEM HENB3S OTKIIIOYAaTh TOK Har PY3KH, TaK KaK KOHTAKTHAs CHCTeMa He HMEET
IYTOTaCHTEIbHBIX YCTPOHCTB H B ClIy4dae OIMHOOYHOIO OTKIIFOYEHHS TOKOB HAarpPy3KH BO3HHKAET
Iyra, KOTOpas MOXKeT IIPHBECTH K MexaydasH oMy K3. Ilepen onepalyeil pa3beIHHATEIEM LEITh

JIOTIKHA OBITH Pa30MKHYTd BBIKIIFOYATCIICM.

3adanuA:

3adarue Nel

3amaya 1. M3yuuTh H IIPeICTaBUTEL B BHE ITPE3eHTALMH OCHOBHBIE BHBI BEICOKOBOIBHEIX
BBRIKITIOUATelIeH, pasbeJHHHTEIIEH, TpaHC(POPMaTOPOB TOKA H HAIIPSDKEHH S 110 3aJaHHIO TIPeIo;ia-

BaTCIIA
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Ipakmuueckas paboma NeS. H3yueHue cxem KOMNIEKMHBIX MPAHCHOPMAMOPHBIX

noocmaryulil.

H EJib. HS}”IEHHE CXeM H OCHOBHBIX 3aBOJOB H3TOTOBHTEIIEH KOMIUIEKTHBIX TpﬂHCd)DpMﬂ-

TOPHBIX ITOJICTaHIHH.

OcHoébl meopuu.:

PaccMoTpHM KoMITIEKTHBIE TpaHc(opMaTopHble moacTaHimi KTII 1(2) 25...400 kBA, k-
OCKOBOI'O THIIA, TYIIMKOBBIE H IMPOXOoAHbIE. TYIIMKOBEIE KT1I 1 1 mmpoxoansie K'TII 2 MOIIHOCTRIO

25, 40, 63, 100, 160, 250 u 400 xkB-A, HanpsokenneM BH 6 win 10 kB Hanpsokennem HH 0,4 kB

PucyHok 1 Tyrmukosas u mpoxoaHas KTI1

KTII yctaHaBIMBaeTCs Ha IIPOCTEHINYIO OETOHHYIO IUIOINAAKY BEICOTOH 200 M. OTiIHYHE

KTII ITpOXOJHOI'O THIIA B TOM, UTO €€ }’GTpDﬁGTBD ITO3BOIIACT ITOARKJITOYHTD HGTpEﬁHTEHH K IBYM

OOKYMEHT MOAMWUCAH 301 -BO3AVIIHBIH WIH KaOeIbHBIH, OTBOJEI OTXO-
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ISIIIX JIMHUA -BO3AVIIHEIE WiIHKaOenbHeIe.B KT1I mpeayCMOTpeHEl THHHH YIIHYHOI'O OCBEIIE-
HIS, BKIIFOYaeMbIE aBTOMaTHUYECKH 110 CHTHAITY BCTpoeHHoro pene. Ha cropone HH ycTraHOBIIEHEI
aBTOMAaTHYeCKHe BEIKIIOUaTead. B xomiuiekT nmoctaBkH KTII Bxogsar mxadger YBH u PYHH, cu-
JIOBOH TpaHc(OpMaTOp, pa3be JHHHTENIb Hapy:kHOH ycTaHOBKH PJIH][3-10/630.Tok TepMIdecKoi

CTOHKOCTH Ha ctTopoHe BH B Teuenne 1 ¢ -5,0 kKA. TOK 3IeKTpOAHHAMHYECKOH CTOHKOCTH Ha CTO-

poHe BH -12.5 kKA.
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Pucynok 2 — K'TII TyImHKOBas ¢ BO3AVIIIHEIM BBOIOM
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