MWHUCTEPCTBO OBPA30BAHUA M HAYKM POCCUICKOM OEONEPALIMN
denepanbHoe rocyaapcTBeHHoe GloaxeTHoe obpasoBaTenibHoe yupexaeHme
BbICLLEr0 NPOdeCCMOHanbLHOro obpasoBaHns

YNbAHOBCKMN FTOCYAAPCTBEHHbLIN TEXHUYECKUN YHUBEPCUTET

OBO3HAYEHUA YCITOBHbIE
BYKBEHHO-UN®PPOBbIE U TPADUYHECKUE
HA SNNEKTPUYECKUX CXEMAX

MpakTukym no gucumnnuHe
«CTaHgapTbl B NPOEKTUPOBAHUNY
ANS CTYOEHTOB crneumnanbHOCTU « ANeKTpocHabXeHne»
(kBanudpukauna 6akanasp)

Coctasutens: HO. . CBupupos

YnbsHOBCK
ynl'TyY
2015



VIIK 621 (076)
BEK 317
I 79

PenienzeHT KaHA. TeXH. HayK, jolieHT A. JI. Jly0os.

0006pero cexyueti Memooudeckux nocoouli HayyHO-mMemoouUdecKo2o
cogema yHugepcumema

O0o3HayeHust yca0BHbIe OyKBeHHO-HU(ppPOBbIe U rpaduyYecKHe Ha
JJIEKTPUYECKHX CXeMaX: MPAKTUKYM MO AucHUIUIMHE «CTaHaapThl B MPOEKTH-
poBanun» / coct. 1O. I1. CBupunos, — Yaesanosck, 2015. —41c.

[TpakTuky™m npenHa3HaueH JUIsl CTYJEHTOB CIELUAIBHOCTH «DJIEKTPOCHAOKEHUE» KBa-
auduKkanuy OakalaBp 3HEPTeTUYECKOTO0 M 3a0YHO-BEUEpHEro (paKyabTETOB MPH MPOBEACHUU
IIPAKTUYECKUX 3aHATUH 1O aucuuiuinHe «CTaHaapTsl B IPOEKTUPOBAHUN» U IIPU KYpCOBOM U
JTUIUIOMHOM MTPOEKTHUPOBAHUH.

Hacrosmuii npakTUKyM COEp>KUT OCHOBHBIE BUJIbl YCIOBHBIX IpaguuecKux U OyKBEH-
HO-LM(DPOBBIX 0003HAUEHUN 000PYAOBaHUS U MPUOOPOB 3IEKTPOYCTAaHOBOK, TPUMEHSIEMbIE B
IEKTPUYECKUX CXEMaX.

B npunoxeHusx JaHbl IPUMEPBI CXEM JIEKTPUYECKUX COEIUHEHUN B CHCTEMAaX 3JIEKTPO-
CHa0XEHHUsI, CTPYKTYPHBIX CXE€M M OCHOBHBIX HAJIHMCEH Ha YepTeXax M TEKCTOBBIX JOKYMEH-
Tax.

Pabora noarorosneHa kadenpe «IIEKTPOCHAOKEHUE.

VIIK 621 (076)
BBK 3 517

© Ceupupos lO. I1., cocraBnenue, 2015
© Odopmnenue, Yal'TY, 2015



COJIEPKAHME

1. ITepeuens ocnoBHBIX cTangapToB ECKJI n CIIJIC, ncroib3yeMbIX

IIPY COCTABIICHUN YEPTEIKEH U CXEM CHCTEM DJICKTPOCHAOKEHHUS. . . . ........ 4
2. YcnoBHbIe rpaduueckre U OyKBeHHbIE 0003HAYEHUST HEKOTOPHIX

DIIEMEHTOB DJIEKTPHUCCKIX CXEM. .. uvvenrenrsenneenneennaeenneeneeenneennens 7
3. O0o3HaueHNs YCIOBHBIE IpapUUECKHe dIESKTPUIECKOTO 000PYI0BAHUS U
npoBo10K Ha TIaHAX(I'OCT 21.614-88).......c.cvvviiiiiiiiiiieeeee 23

4. BYKBGHHI)IG KOIbI, OIIPCACIAIOIINC BU JICKTPUICCKUX 3JICMCHTOB B

cOOTBETCTBHAM C IOCT 2.710-8L% ... 33
TIPUJIOKEHUE .. ..o e 36
BUBJIMOTPAGUYECKUM CIIACOK ... 41



1. NEPEYEHb OCHOBHbIX CTAHAAPTOB ECKA WU CMNAC, UCMNOJ1b-
3YEMbIX NMPU COCTABJIEHUN YEPTEXEWN U CXEM CUCTEM 3JIEK-
TPOCHABXEHUA

['OCT 2.004—88 ECK/I. O6mue TpeboBaHuUs K BBIIOIHEHUIO KOHCTPYKTOPCKUX
U T€.XHOJOTUYECKUX JOKYMEHTOB Ha MeYaTaloluX U rpaduyecKux yCTpOUCTBAX BbI-
BoJta DBM.

I'OCT 2.104—2006. ECKJI. OcHOBHBIC HaJIIKCH.

I'OCT 2.105-95. ECK/I. O61mue TpeboBaHus K TEKCTOBBIM JIOKYMEHTaM.

['OCT 2.109-73*. ECK/I. OcHOBHBIC TPEOOBAaHHSI K YEPTEKAM.

['OCT 2.301-68*. ECK/]. ®opmartsl.

['OCT 2.303—-68*. ECK/I. JIunumu.

['OCT 2.304—-81*. ECK. pudts! yepTeKHBIE.

I'OCT 2.316—2008. ECK/I. IIpaBuna HaHECEHUs HA YEPTE)KaX HAAMUCEU, TE€X-
HUYECKUX TpeOOBaHMI M TaOIUI HA rpaduuecKux JoKymMeHTax. OOniue nojaoKeHus.

['OCT 2.414—75%*. ECK/I. IIpaBusia BbITIOJIHEHHS YePTEKEHN KTyTOB Kabemnei u
IIPOBOJIOB.

['OCT 2.415—68*. ECK/I. IlpaBuia BBIMOTHEHUSI YEPTEKEH U3IEIHUM C IJIEeK-
TPUYECKUMU OOMOTKaMHU.

I'OCT 2.416—68*. ECK/I. YcnoBHbIe M300pa)KeHUs CEPJICYHUKOB MarHUTO-
IIPOBOJIOB.

I'OCT 2.701-2008. ECKI. Cxembl. Buast u tumbl. O61mme TpeGoBaHMs K BbI-
MOJIHEHHUIO.

['OCT 2.702-2011. ECK/I. IIpaBuna BbIIOJIHEHUS IJIEKTPUUECKUX CXEM.

I'OCT 2.705—-70. ECK. IlpaBuna BBINOJHEHUS JIEKTPUUECKUX CXEM OOMO-
TOK M U3JIeJTUi ¢ 0OOMOTKaMH.

I'OCT 2.709—89. ECK/I. O603HaueHHs] YyCIOBHbIE MPOBOJOB M KOHTAKTHBIX
COEIMHEHHUI 3JIEKTPUUYECKHUX 3JIEMEHTOB, 00OPYIOBAHUS U YYACTKOB LIETICH B DJIEK-
TPUUYECKUX CXEMaX.

I'OCT 2.710—81*. ECK[. O6o3nauenusi OykBeHHO-IIU(PPOBLIE B DIIEKTpUUE-
CKHX CXEMaX.

I'OCT 2.721-74*. ECKJI. OGo3HaueHusi ycioBHbIC IrpadudecKue B CXEMax.
O6o3Ha4YeHHs O0IIETO TPUMEHEHHUS.

I'OCT 2.722—68*. ECKJI. OGo3HaueHusi ycioBHbIE IrpadudecKue B CXEMax.
MatuHsbl SIEKTPUYECKHE.

['OCT 2.723—68*. ECKJI. O60o3HaueHus1 yciaoBHbIe rpad)uueckue B CXeMax.
Karymiku MHIYKTUBHOCTH, JIpOCCEI, TpaHCHOPMATOPhI, aBTOTpaHCHOPMATOPHI U
MAarHUTHbBIC YCUITUTEIH.

I'OCT 2.726—68. ECKJI. O603HaueHust yclioBHbIE rpaduueckue B cxeMax. To-
KOCHhEMHUKH.

['OCT 2.727-68*. ECKJI. O603HaueHus1 yCIOoBHbIE Irpad)UueCKUe B CXEMax.
PazpsiqHuku, npenoxpaHuTesu.

I'OCT 2.728—74*. ECKJI. OGo3HaueHust yCioBHbIC TrpadudecKie B CXeMax.
Pe3ncTopel, KOHIEHCATOPBI.



I'OCT 2.729—68*. ECKJI. O6o3HaueHust ycioBHbIC TrpadudecKkie B CXeMax.
[TpuOopsbI 31EKTPOU3MEPUTENBHEIE.

['OCT 2.730—73*. ECKZI. OGo3HaueHus yCIIOBHBIE TrpapUuecKre B CXeMax.
[TpuGopsI MOTYTIPOBOTHUKOBHIE.

['OCT 2.731-81*. ECKJI. O003HaueHusi ycioBHbIe rpauyecKkue B CXeMax.
[TpubopsI 27€KTPOBaAKyyMHBIE.

['OCT 2.732—68. ECKJI. O60o3HaueHus yciaoBHbIe rpaduyeckue B cxemax. Mc-
TOYHHUKU CBETA.

['OCT 2.745—68*. ECKJI. O00o3HaueHusi ycioBHbIE rpauyecKkue B CXeMax.
DneKkTpoHarpeBarTeiiy, yCTpoucTBa U YCTAHOBKH 3JIEKTPOTEPMHUUECKHE.

'OCT 2.747—-68*. ECKJI. O00o3HaueHusi ycioBHbIe rpauyecKkue B CXeMax.
Pa3Mephb! ycliOBHBIX TpaduyecKux 0003HAUYCHUM.

I'OCT 2.755—-87. ECKI. O003HaueHus1 yclIOBHbIE rpaduyecKre B AIIEKTpUYE-
CKHX CXeMaX. Y CTPOHWCTBa KOMMYTAIIMOHHBIE M KOHTAKTHBIC COSTUHEHUS.

I'OCT 2.756—76*. ECKJl. O00o3HaueHusi yCIOBHbIE Ipa)uyecKue B CXEMaXx.
BocnpuauMaromas 4acTe 2IEKTPOMEXaHUYECKUX YCTPOMCTB.

I'OCT 2.767-89*. ECK/I. O603HaueHus1 ycioBHbIE TpaUuecKUe B JIEKTPHU-
YEeCKUX cxemax. Pese 3anuThi.

['OCT 2.768—90. ECKJI. O603HaueHus yciaoBHbIe rpadudeckue B cxemax. Mc-
TOYHHUKH DIIEKTPOXUMHUUECKUE, DIEKTPOTEPMHUUECKUE U TETLIOBBIE.

['OCT 21.1101-2009. CITJIC. OcHoBHBIC TpeOOBaHMS K IPOCKTHOM U pabodeit
JIOKyMEHTAITUH.

I'OCT 21.110-95. CIIJC. TlpaBuna BeImojHEeHUs crienudukanum o0opyaoBa-
HUSI, U3]ICJINH, MAaTEPHUAIIOB.

I'OCT 21.112—87. CIIJC. TlonmbemMHO-TpaHCHOPTHOE OOOpYyAOBaHUE. Y CIIOB-
HbIE U300paXeHUs.

['OCT 21.204-93. CIIJIC. YcnoBuble rpaduyeckre 0003HAUCHUS U U300pa-
KEHUS DJIEMCHTOB I'eHEPAbHBIX TUTAHOB U COOPYKCHHM TPAHCITOPTA.

I'OCT 21.205-93. CIIJC. YcnoBHble 000O3HAUYE€HHsI 3JIEMEHTOB CaHUTApPHO-
TEXHUYCCKUX CHCTEM.

['OCT 21.206—93. CITJIC. YcnoBHbIe 0003HaYEHUST TPYOOTIPOBOIOB.

I'OCT 21.403—-80. CITIC. O603HaueHHsT YCIOBHBIE TpadUUECKUe B CXEMax.
ObopynoBaHHEe SHEPTETHUECKOE.

I'OCT 21.404—85. CII[IC. ABTOMaTH3a1usl TEXHOJOTHYECKUX TTPOIIECCOB.

I'OCT 21.501-93. CIIAC. [IlpaBwia  BBINOJHEHUS ~ APXUTEKTYPHO-
CTPOUTEIHHBIX PAO0UYNX YEPTEIKEH.

['OCT 21.508-93. CIIJC. [IpaBuna BbIMOIHEHUS! paboyeld JOKYMEHTALMH Tr'e-
HEPaIBbHBIX TUTAHOB MPEINPHUATHH, COOPYKEHUN W KUIUIIHO-TPAKIAHCKUX OOBEK-
TOB.

I'OCT 21.601-79*. CI1[IC. BogonpoBoa 1 kaHanu3amus. Paboure 4epTexu.

['OCT 21.602—2003. CITJIC. TlpaBuna BbIOJHEHUST pabouell JOKyMEHTaIUH
OTOIUJICHUS, BEHTWISIIIUU U KOHAUIIMOHUPOBAHUS.

['OCT 21.605—82%*. CITAC. Cetu TemnoBble (TEMIOTEXHUYECKas 4acTh). Pabo-
9Hie YePTEKH.



I'OCT 21.607-82. CIIJIC. DneKkTpuyecKkoe OCBEIIEHHE TEPPUTOPHH ITPOMBIIII-
JICHHBIX NpeAnpusaTuil. Paboune uepTexu.

['OCT 21.608—84. CIIJIC. Baytpennee snekTpuueckoe ocBelleHue. Paboune
YEPTEKHU.

I'OCT 21.609—-83. CIIC. I'azocnabxenue. Buyrpennue ycrtpoiictBa. Pabo-
YHie YePTEXKHU.

I'OCT 21.611-85. CITJC. llenTtpanu3oBaHHOE yIpaBjieHHE >HEprocHadKe-
HUEeM. YclloBHbIE rpaduyeckue U OykBEeHHbIE 0003HAUECHUS BUJIa U COJCP KAHUS U H-
dhopmanum.

I'OCT 21.613—88. CIIJJC. CunoBoe anexktpoodbopynoBanue. Paboune yepre-
KU.

['OCT 21.614-88. CIIAC. N3o0paxkeHusi yciaoBHbIE TpauuecKkue 3IEKTPO-
000py0BaHUs ¥ IPOBOJOK Ha IJIaHAX.
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poticTBa, paboTaromniasi ¢ yCKOpeHUEM
npu cpabaTbIBaHUH

KaTty1ka 37eKTpoMexaHn4ecKoro ycT-
poiicTBa, paboTaromniasi ¢ yCKOpEeHHEM
npyu cpabaThIBaHUH U OTITYCKaHUH

Karymika 31eKTpoMexaHn4ecKoro ycT-
poiicTBa, paboTaromias ¢ 3aMeJICHHEM
IpU cpabaTbIBaHUU

Karyiika 31eKTpoMexaHu4ecKoro ycr-
poiicTBa, paboTaroias ¢ 3aMeJJIEeHuEM
IpU OTIYCKaHUU

Karymika 31eKTpoMeXaHu4ECKOro yCT-
poiicTBa, paboTaromias ¢ 3aMeJJIEeHuEM
npu cpabaThIBaHUH U OTITYCKaHUU

Karyika 371eKTpoMeXaHUYECKOT0 YCT-
pOICTBA, HEUYBCTBUTEIBHOIO K MEpe-
MEHHOMY TOKY

Karymika 31eKTpoMexaHu4ecKoro ycT-
pOMCTBa, pabOTAIOIIEr0 C MEXaHUYe-
CKHUM PE30HAHCOM

!T-u

\ 4
A

Bocnpunumaromas 4acTb 3JI€KTPOTeT-
JIOBOT'O pene

KK

AR | SR AR A

'_\




[Tponomkenne TadauIs! 1

1 2 3 4
J 10
y
Pene makcumanbHOro TOKa KA o >
1
15R10 [Ipumeuanue:
BBICOTA YCJIOBHOT'O
Pene MmakcMManbHOIO TOKA C BBLACPK- > I> KA oBO3HAeHIIS 3
KOW BpEMEHHU I | I |
BUCHT OT KOJINYeC-
TBa HH(OpMaIUH
Perne MmakcuManbHOTO TOKA C 3aBUCH- 1> KA
MOH OT TOKa BBIJICPKKOH BpeMEHU =
Pene MakcMMaIbHOIO TOKA C YKa3aHUEM - KA
cpabaThIBaHUs C PyYHBIM BO3BPATOM N\
Pene TokoBoii oTceuku I>> KA
Penie 06paTHOrO TOKa KA
JuddepernmansHoe pene Toka KA
JuddepennmanbHoe pene Toka ¢ Top- Io/1 KA
MOYKEHHEM
Pene, cpabaTsiBatoliiee B OnpeieseH- >1> KA
HOM JIMaria30He TOKa
Perne mpou3BoHO# TOKa di/dt KA
Pene MakCMMalIbHOTO HANPSKCHUS KV
Perne MUHMMaIbHOTO HANIPSKEHUS KV
Pene HyneBoe (cpabarbiBatolee npu U=0 K\
MOTepe HANPSKEHHS])
Huddepennmanbaoe peie HalpsHKEHUS KV
Pene nanpsiokenus, cpabaTbiBaroliee B KV
OTIpeIeIICHHOM JIMaIa30He HANPSHKCHUS
Pene cuMMeTpHYHBIX COCTABIISIFOIIINX
TOKa: MPAMOM, 0OpaTHON U HyJIEBOU KA
MOCJIeIOBATEIIHPHOCTH
Pene Toka, cpabaTeiBaroliee MPH 3aMbl- | L KA
KaHUH Ha 3eMJII0
Pene nanpskenus, cpabaThiBaromiee KV
IIPU 3aMBIKAHUU Ha KOPITyC
Pene aktuBHol MormHOCTH (00 = 0) |I| KW

17




[Tponomxenne Taduuubl 1

1 2 3 4
Pene MoutHOCTH ¢ BHYTpEHHUM (a30- KW
BBIM YTJIOM O
Pene peakruBHO# MotHOCTH (00 = 90°) El KW
Pene momutHocTH, cpabaTheiBarolee MpH 17001
Jits , Cp Jit p PL Po> KW
3aMbIKaHUU Ha 3€MIIIO =
Pene MmunnmanbHON MOITHOCTH KW
Pene nanpasnenus: 1)
1) oGiee 0003HaUYCHHE,
2) cpabaTbIBaroIllee MPH HAPABICHUN 2) | KW
MOIITHOCTH OT COOPHBIX IIKH,
3) cpabarpIBaroIee MPY HAMTPABICHUU 3) | -
MOILHOCTH K COOPHBIM IIMHAM
Pene vacrorsr:
1)
1) obmiee 0003HaUCHHE,
2) cpabaThIBarolIee IPH MOBBILICHUN 2)
4acTOTBHI, KE
3) cpabaThIBarolice PH MOHUKEHUU 3)
4acTOTBHI,
4) cpabaThIBarolee P Pa3HOCTH Yac- 4)
TOT
Pene, cpabateiBatomiee npu K3 mexnay P
BUTKaMH OOMOTKHU
Pene, cpabateiBatomee mpu hazHom 3a-
MBIKaHHU B Tpex(azHoi cucreme
Pene, cpabatsiBaroliiee pu paspbiBe
1[EeNd B OOMOTKE
Pene conporuBnenus KZ
Pene MMHMMAaIbHOTO CONIPOTUBIICHUS KZ
Pene peakTHBHOTO CONPOTHUBIIEHUS KZ
Pene akTHBHOTO CONPOTHUBIICHUS E KZ
Pene cnBura a3 |I|
Pene MakcMManIbHOTO TOKA C IBYMS U3- TS
MEpUTEIbHBIMU 3JIEMEHTaMU (IByX(a3- 5 104 KA
HOE) B IMana3oHe ycTaBok oT 5 70 10 A =
P >54
eJie Toka, cpadaThIBarolIee pU TOKE | i KA

BbIIIEe SA u HIke 3 A

18




[Tponomxenne Taduuubl 1

1 2 3 4
Kommiekt pene: I>
1) pesne MaKCMMaIbHOTO TOKA C 3aBUCH- ——i KA
MOl OT TOKa BBIAEPKKOI BpeMeHH, I>>
2) pene TOKOBOM OTCEYKHU
Kommekr pene:
1) pene MakcuMaJIbHOTO TOKa, 1>
2) pene MUHUMAJIbHOTO HaIPsDKCHHUS, U< A
3) pene BpeMeHU C HE3aBUCHUMOM BBI- —
JIEPKKOU BpEMEHU
Kommuekr pene: U< %
1) pene MUMHMMAaTBLHOTO HAIIPSIKEHHUSI C
yKa3aHUEeM CpadaTbIBaHUs, . A
2) pene BpeMEeHH C 3aBUCHMOM OT Ha-
TIPSKEHUS BBIJICP’KKOM BPEMEHU
Pente MUHMMaQJIBHOTO HANIPSKEHHUS C U<
nuana3zoHoM ycTaBok 50-80 B u kos¢- 50..80B KV
¢dunmenTom Bo3Bpata 130% 130%
Komrmuekr pene: 0
1) pene peakTUBHOM MOIIHOCTH, cpada- e
ThIBAIOIIEE MTPU HANPABICHUU SHEPTUU 1MBAp A
K cOOpHBIM LIMHAM, ycTaBka 1 MBAp, St
2) peinie BpeMEHH C THara30HoM ycTa- 5 70c
BOK OT 5 10 10 ¢
YCTpolcTBO IMCTaHUIMOHHOW 3aIUThI
(KOMIUIEKT pene):
1) MakcHMaIbHOTO TOKA, >
2) cpabaThIBarollee IPU HAIIPaBJICHUN 7 A
MOIITHOCTH OT COOPHBIX IIIKH,
3) ¢ BBIAEPKKOM BPEMEHHU CO CTyIEeHYa- H=
TOHN XapaKTEpUCTUKOU, 3aBUCUMOH OT
UMIIeaHca
S
I"a3oBoe pene o KSG
VY CTpoiCTBO aBTOMaTHYECKOT O TIOBTOP- O—i A
Horo BKkiItoueHus (AIIB) —

19




[Tponomxenne Taduuubl 1

1 2 3 4

1. Cnoco0 Harpesa:
a) TyroBou —_— =

0) MIa3MEHHBIN
B) DJICKTPOHHBIN

T') COMPOTHUBIIEHUEM

JIEHUEM)
€) MHAYKIIMOHHBIN

) UHIYKIIMOHHBIM, TOKOM ITPOMBIILI-
JICHHOH 4aCTOTBI

S~~—
-> —
—e |—
—|— 1
1) CMEIIIaHHBIN (IYTrOBOM U CONTPOTUB- _S_
~—————
Y\
N\
Y

3) UHAYKIIMOHHBINA, TOKOM TMOBBIIIEHHON —l |_
4acTOThI

1) IUAJIEKTPUYECKUI _|:|_
K) HUH(QpaKpaCHBIN IR

1) yIBTPa3ByKOBOU )»

2. Pe:xuM HenpepbIBHBIH

3. IIpu3Hak ycTaHOBKH, MPeIHA3HA-
YEeHHOT0 /ISl JIABKH

R30

VYcranoBka snektporepmuueckas. O6-
mee 0003HaYeHE

16

A
v

Y CTporCTBO 3IIEKTPOTEPMHUUECKOE €
KamMepou HarpeBa; IPOMBIIUICHHAS
AJIEKTPOTICYb

BB
.

YCeTpoicTBO 3MeKTpOTEpMHUUECKOE 0e3 EK
KaMepbl HarpeBa; 3JIEKTPOHArpeBaTellb

<16

16

A
\ 4
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[Tponomxenne Taduuubl 1

1 2 3 4
DJeKTporeYb MPOMBIIUICHHAS TIPSIMOTO
Harpesa
/\ /_\
DneKTporneyb NPOMBIIUICHHAS! KOCBEH- |
<
HOT'O Harpena \
b
DneKkTpoHarpeBarenb NpsMOro HarpeBa EK
DneKkTpoHarpeBaresib KOCBEHHOTO Ha- EK
rpesa
OnekTporneys conpotusieHus. Odmuiee e
o003HaUYEHUE
DnexTpornedyb CONPOTUBICHUS TPEX- P
(a3Hass KOCBEHHOTO HarpeBa B UCKYcC- 3~
(v 0,
CTBEHHOI aTMocdepe ¢ yKazaHueM ——1-|800°C
NpeAeTbHON TeMIepaTyphl
DNeKTpOoHarpeBaTeslb CONPOTUBICHHS.
poHarp p —_—1 EK
Ob1iee o603HaueHNE
DNeKTpoHarpeBarTeNb CONPOTHBICHHS
_—+ EK
IpsSIMOTO HarpeBa
DJIEKTpOHArpeBaTeIb COMPOTUBIICHUS I EK
KOCBEHHOT'O Harpena
DNeKTpoHarpeBaTesb CONPOTHUBICHHS 1~
i — EK
oJIHO(a3HbIH MPSIMOT0 HarpeBa
/_\
Onexrporneys nekTpoaHas. Oomiee —I I_
o0o3HaUYeHHE

21




[Tponomxenne Taduuubl 1

1 2 3 4
Dnekrpornedsb qyrosas. Obmiee 0603Ha-
YeHUE -
/\
Dnexrporiedb ayrosas Tpexdasznas 3~
. —_—
MPSIMOTO HarpeBa ¢ MepeMeIInBaronen —=
KaTyLIKON
ya Ve ' " Nl
DNeKTpOHArpeBaTelb HHYKIIMOHHBIH. A~
O061ee 0003HaYeHE
DneKkTpoHarpeBareib uH HMOHHBIN
P p AYKLL ~
MPSIMOTO HarpeBa
Dnektponedys HHAYKIMOoHHAas1. Ob1ee
—_
0003HaYCHHE
DNeKTporeYb HHIYKIIHOHHAS TIPSIMOTO I
K
HarpeBa ¢ ykazaHueMm pabouyux napa- -~ |5 Z
K
METpPOB
DneKTpoHarpeBaTeNb TUIIEKTPUIECKUN _I:I_
Ob1iee o603HaueHNE
/_\
Onextpornedb qudiekTpudeckas. O0-
niee 0003HauYeHNE lj
/_\
DnexTpornedyb HHPpPaKpacHOTO HarpeBa. \\ IR
Ob1ee o6o3HaUeHNE
/\
DneKTporneyb JIEKTPOHHOTO HarpeBa.
OO061ee 0003HaYeHE o
/—\
DneKTporneyb MIa3MEeHHas C HCKYCCT- >
BEHHOU aTMochepoit .I

22




3. OBO3HAYEHUA YCITOBHBLIE TPA®UYECKUE IJNNIEKTPUYHECKOIO
OBOPYNOBAHUA U NMPOBOAOK HA NMJITAHAX (FOCT 21.614-88)

Tabnuna 2
HaumenoBanue N300paxkenne Pasmep B MM
1 2 3
Jlunus npoBoaku. O0uiee o003HaYeHUE Tonmuua 1 Mmm
(Jomyckaercst yka3bIBaTh HaJl H300paKeHUEM
JIMHUU JJAHHBIE MPOBOAKH (pOJ] TOKA, HAMpsIKe-
HUE, MaTepHuall, OTMETKY U T. II.)
Llenb MOCTOSHHOTO TOKa HanpshkeHueM 110 B 110 B. & urrpafic To xe
JIunus, cocrosas u3 Tpex NPOBOJHUKOB o To xe
Jluaus nenen ynpaBieHus 00| o e e
JIuHus ceTn aBapuitHOTO ABaKyallHOHHOTO U —
OXPaHHOTO OCBEIIECHUS
JIunus nanpspbkenueM 36 B u Huke —————
JInnus 3a3eMIICHUS U 3aHYJICHUS —— — i —
3azemiurenn —Ce— . c— e
Meramueckue KOHCTPYKIIMH, UCTIOTIb3yeMbIe s
B KaueCTBE MarucTpaiei 3a3eMeHus, 3aHyJe- - B
HUS
IIpokiaanka npoBoaoB u kabdeJei
OTKpBITas MPOKJIAKA OJHOTO IPOBOTHHUKA —A— Toaupsz 1.0
L
OTKpBITAs TPOKJIAIKA HECKOJIBKHUX TTPOBOIHH- A~ il W
KOB i" —~
OTkpbITas IPOKIIAJIKa OJJHOTO MPOBOJHUKA MO/
MEePEKPHITHEM S PR -
OTkpbITast IPOKJIAJIKa HECKOJIBKUX MPOBOIHU- -~
KOB I10J] IEPEKPBITHEM $ -4
[Ipoknaaka Ha TpOce U €ro KOHIIEBOE Kperuie-
HUE hmmmma=
[TpoBo/Ka B JIOTKE —
[TpoBonka B kopobe =
[IpoBoaka o1 MIMHTYCOM -
Konen mpoBoaku kabemns '
—

BeprukajbHas npoBoaka

ITpoBonka yxoaut Ha 0oJiee BBICOKYHO OTMETKY
W IPUXOAUT ¢ 0oJiee BHICOKOM OTMETKU
ITpoBoaka yxoaut Ha 0oJiee HU3KYIO OTMETKY
WJIM IPUXOAMT ¢ O0JIee HU3KOW OTMETKI
IIpoBoska nepecekaeT OTMETKY, H300paXKeH-
HYIO Ha IUIaHE, CBEPXY BHU3 MIIM CHU3Y BBEPX U
HE UMCIOT Ha IIJIJaHE TOPU30HTAJIBHBIX YY4aCTKOB

Z (]
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[Tponomkenne TabaUIBI 2

1 2 3
IIpoBoaka B Tpydax o
Oo1ee n3obpaxxkeHue
o]
. —_— —
IIpoBozaxka B TpyOe, IpOKJIaAbIBAEMOM OTKPBITO
— _"
IIpoBoaxka B TpyOax, MpOKIaIbIBAEMbIX OTKPBI- —_——|—y—
TO _-,_J
o
e f e
To xe, npu He0OOXOAMMOCTH TIOKa3a rabapuToB —::'— ,
TpYIIIEL TPYO
I[IpoBosika B TpyOe, IIPOKIaBIBAEMOM O e~ altlal
PEKpBITHEM, IJIOUIAJIKOM C YKa3aHHEM OTMETKU —2
3aJ105KEHUs
—o =
[TpoBonka B TpyOax, MpOKIAABIBAEMBIX MO —_— E
HEPEKPBITUEM —_—
XXX
To ke, npu HEOOXOAMMOCTH NIOKa3a rabapuToB — E
rpynmnsl Tpyo _— 3
X, XXX
ITpoBoska B TpyOe, MPOKIIaIbIBAEMOM CKPBITO C o
yKa3aHUEM OTMETKH 3aJI0KECHUS
X X
s N
ITpoBoska B TpyOax, MpOKJIAbIBAEMBIX CKPBITO
i
X AXX
To xe, mpy HEOOXOIUMOCTH MTOKa3a rabapuToB o
IpyMIbl TPyO =
[IpoBoaxka B TpyOe, IpOKJIaAbIBAEMOM OT OT- O
PpOBOA pyoe, p ot _°
METKH Tpacchl BBEpX
To xe, BHU3 =2
Konen mpoBoaku B TpyOe —
2
[IpoBosika B maTpyOKe uepes CTeHy
To e, CKBO3b IEPEKPBITHE o
PaznenurensHoe yroTHeHUE B TpyOax ams
A yn € B TpyOax 1 é
B3PBIBOOIIACHBIX TOMELICHUN
L'}
[IpoBoaka rubkas B MeTajsiopykaBe, THOKOM a¥aVa -
BBOJIE ALS
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[Tponomxenue TabIUIIBI 2

1 2 3
IIpoknaaka MIMH ¥ LIMHONMPOBOA0B Toaupma 2.0
Ob6mee I/1306pa>KeHI/Ie — &5
[llvna, mposiokeHHas: Ha U30JATOPaAX T — {
[TakeT mKH, NPOJIOKEHHBIX HA U30JISATOPAX ——— Toaumna 1.0
o
[[IHBI ¥ MIMHONPOBO/ HA CTOMKAX i e— ﬁ
To ke, Ha moABECAX d
— To we
To e, Ha KpOHIUTEHHAX ——
|
b
Tponneiitnas TUHUS - -

CekunoHupOBaHUE TPOJUICHHON JIMHUHU

Komnencarop muHHBINA TPOJUIEHHBIN

Kopobka orBeTBUTEIBHAS

Kopob6ka BBoaHAs

Kopobxka nmpoTskHast, SIUK MpOTSIKHOMN

Kopo0Oxka, smuk ¢ 3akuMaMu

[Iutok MarucTpajibHbIi pabo4yero oCBEIICHUs

[[utok rpynmnoBoil pabovyero oCBEICHUS

To e, mpu BBIIOJIHEHUH Ha rpadonocTpoute-
e

[IuTOK rpynIoBoi aBapuiHOIO OCBEUIECHUS

[I{uTok mabopaTOpHBHIit

Smuk ¢ annaparypou

[lIxad, naneap, MyIbT, MUTOK OJHOCTOPOHHETO
00CITyKMBaHUS, IIOCT MECTHOTO YIIPABJICHUS

[xad, maneab ABYXCTOPOHHETO 0OCITYKHUBa-
HUA

- -

OO°QRgR [ o 9F 9|

[ |
N
Io ux daxruyeckum

pa3Mepam B Mac-
mrabe yepTexa
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[Tponomxenue TabIUIIBI 2

1

2

3

Hlka¢, muT, myabT U3 HECKOJIBKUX MaHeNIeH
OJTHOCTOPOHHET0 00CITyKUBAHUS
(IIMT U3 YEeThIpeX MaHeseh)

[xad, muT, MyJIbT U3 HECKOJIBKHUX MaHeeH
JIByXCTOPOHHETO 00CIyKUBaHUA (IIUT U3 IATH

mKagoB)

[II1T OTKPBITHIA U3 YETHIPEX MAHENCH

CLLL]

S - -
LLIT]

o ux daxruyeckum
pa3Mepam B Mac-
mrade gepTeka

N300pakeHus BBIKIIOYATENEH, IEPEKITI0YaTENe U IITENCENbHBIX PO3ETOK MPHU-

BEJCHEI B Ta0IuIe 3

Tabmanma 3
HaumenoBanue Wsobpace- | Pasmep, HaumenoBanue Msodpace- | Pasmep,
HHE MM HHE MM
1 2 3 4 5 6
1. BeikiIro4aTens. df 4. BeIKIIO4YaTENb IS
O6miee n3odpakeHue % o7 OTKPBITON YCTaHOBKU
¢ 3ammroit IP44-1P55
2. BI’IKHI(U)aneHB ALt 4.1. OgHOIOMIOCHBII f L
OTKPBITON YCTaHOBKHU
CO CTCIEHBIO 3aIUTHI 22
IP20-1P23 4.2. JIByXITOFOCHBIN f To we

2.1 OIHONOIIOCHBIH

2.2 OIHOIIOJFOCHBIIH
CIBOEHHBII

2.3. OAHOIOJIFOCHBIHI
CTPOEHHBIN

2.4. ]IByXIIOIIOCHBIN

2.5. TpexnomtocHbI

3. BeIkimrouaTenab 11
CKPBITOM YCTaHOBKH

3.1. OnHONOIIOCHBIN

3.2. OIHOIOJIFOCHBIHI
CIBOEHHBIN

3.3. OHONONIOCHBIN
CTPOEHHBIN

3.4. JIByX1OJIFOCHBI

% % B BN

R MR VIR

To xe

4.3. TpexmomtoCHbII

5. [epexirouartens Ha
JIBa HarpaBJieHus 0e3
HYJIEBOTO MOJIO0XKEHHS
CO CTETNICHBIO 3aNTUTHI
IP20-1P23

5.1. O1HOIOIIOCHEIN
5.2. JIByXIIOJIFOCHBIN

5.3. TpexmnoyroCHbIN

6. [lepeximtouarens Ha
JIBa HampasJeHUs 0e3
HYJIEBOTO TIOJ0XKEHUS
CO CTETICHBIO 3aIlUTHI
IP44-1P55

6.1. OnqHONIOIIOCHEIN
6.2. JIByXIIOJIFOCHBI

6.3. TpexmnontocHbIi

LN N

To e
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[Tponomxenue TabIUIIBI 3

1 2 3 4 5 6
7. UlTencenbHas po- 10. [lITencenpHas
3etka, O0miee 000- A RES PO3€ETKa CO CTENEHBIO
3HAYECHUE samuTel 1P20-1P23 RES
: F'S
10.1. [IByxmostocHas
8. rencenbHas po-
3eTKa OTKPBITOH yC-
TAHOBKH CO CTeTIe-
HbIO 3amuUThI IP20- 10.2. JIByxmoJtocHas * To xe
IP23: C 3aIIMTHBIM KOHTaK-
TOM
8.1. /IsyxmomntocHas ﬁ To xe
10.3. TpexmomarocHas * «
8.2. [lzyxnomocHas C 3aIIUTHBIM KOHTaK-
CIBOCHHAa & « TOM
8.3. JIByXIIOIIOCHASI 11. bioku ¢ BBIKIIO-
C 3AIUTHBIM ! yaTeneM U JIByXIIO-
HOM PO3ETKOM OTK-
8.4. TpexmoiocHas E « PBITON yCTAaHOBKH. ‘H., «
C 3aIMTHBIM KOH- 11.1. Onun BBIKIIIO-
TaKTOM qarenb U po3eTKa
9. IlItencenbHas po- 11.2. JIBa BBIKIIIOUa-
3eTKa JIJIsl CKPBITOU TCJI 1 pO3CTKa H «
YCTaHOBKH CO CTe-
MIEHBIO 3aTUTHI
IP20-1P23: 11.3. Tpu BbIKIIIOYA-
9.1. JIByxnoumocHas Ilh « TCJISL M PO3ETKA ‘H «
12. bnoku ¢ BBIKIIIO-
gaTeseM | JIBYXIIO-
JIFOCHOM IITENCENb-
9.2. JIByxmorocHast & To xe | HOW PO3CTKOM CKpBI-

CIABOCHHAasA

9.3. /IByxmnoitocHas
C 3aIIUTHBIM
KOHTAaKTOM

9.4. TpexnontocHas
C 3aIIUTHBIM KOH-
TaKTOM

«

«

TON YCTaHOBKHU:

12.1. OnuH BBIKIIO-
yaTesb U PO3ETKA

12.2. JIBa BBIK/IIOYA-
TEJSl U PO3ETKA

12.3. Tpu BBIKITFOUA-
TEJS U PO3ETKA

BS

«

«

«
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N300paxeHusi CBETUIILHUKOB U MPOKEKTOPOB MPH pa3aeibHOM H300pakeHUN Ha
IUIAHE U 3JIEKTPUUYECKUX CETEH NMpUBEEHbI B Tabmuue 4

Tabmumna 4

HaumenoBanue N3o0paxenue HaumenoBanue N3o0pakeHune
1. CBeTMJIBHHK C JaMIIOH Ha- 5. CBeTUIILHHEK C JIAMIIOH Ha-
kanmBaHus. O6miee n3obpa- }{ KaJIMBaHMS JIJII aBApUUHOTO I
JKCHHUE OCBCIICHHS

2. CBETWILHHUK C JIIOMHUHEC-
HeHTHOMH JlaMItoil. O0iiee
n300pakeHue

3. CBETWIBHUK C pa3psIHOM
JIAMITOM BBICOKOTO JIaBJICHHSI.

4. IIpokekTop ¢ J1aMIioil Ha-
kanmBaHus. O61miee n3obpa-
JKEHUE

@

&

6. CBETWILHUK C JIOMUHUC-
LIEHTHOM JIAaMIIO# JJ1s1 aBapuid-
HOT'O OCBEIIEHUS I

7. CBETUJILHUK C JTAMITOH Ha-
KaJMBaHUS IS CIICIUAILHOTO
OCBEIIeHUS (CBETOBOM yKa3a- b
TeJIb), HAIIPUMED, JIJIS 3arac-
HOT'O BBIXOJIa

N300paxeHne CBETUIBHUKOB U MPOKEKTOPOB IPU COBMELIEHHOM H300paxe-
HUU Ha [IJIaHe 000PYJOBaHUS U JIEKTPUUECKUX CeTell MpuBeIeHbI B TabIuUIE 5.

Ha mutane ocBelieHus TEPPUTOPUHN CBETHILHUKH C JIaMIIaMH HaKaJlMBaHUs Ha
ornopax n3o0paxarorcs mo m. 1 Tada. 5.

Tabmura 5

HaunmenoBaunue

N306paxenue Pasmep, Mmm

1

2 3

1. CBEeTHIILHUK C JIJaMIIOH Ha-
kanuBaHus. OOmiee n3o00pa-
JKEHUE

2. CBETWIBHUK C JaMIIOH Ha-
KaJIMBaHUS HA TPOCE

3. To xe, Ha KPOHIUTElHE, HA
CTEHE 3/1aHHUs, COOPYKEHHS
JUIsL HAPYXKHOTO OCBEIIEHUS

4. CBETUIBHUK C JIIOMUHHC-
HEHTHBIMHU JJaMIIaMU

[Ipumeuanue: nonyckaercs
M300paxarh CBETUIILHUKH C
JFOMUHHCHEHTHBIMH JTAMITAMH
B MacIrTade uyeprexa

O

D5

To we
___{}___
| @3
Z
y
B
| i—

— et
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[Tponomxenne TaOIUIBI 5

1 2 3

5. CBETHIILHUK C JTFOMUHUC-
[IECHTHBIMU JIAMITAMH, yCTa-
HOBJICHHBIMHU B JIMHUIO

iy
I | L

6. CBETHIILHUK C JIIOMUHHUC-
LIEHTHOM JIAaMIIOW Ha KPOH- H—
ITEHHE 111 HAPYKHOTO OC-

BCIICHUA -E-s rﬂl

7. CBETUJILHUK C pa3psIHON 7.8

— F
JIAMIION BBICOKOTO JaBJICHUS H'.:I
Ha KpPOHIIITEIHE

n
Y

25 o5
8. CBETHJILHUK C Pa3psIHOM
JIAMIION BBICOKOTO JaBJICHUS m )
Ha OIOpe I HapYKHOTO OC-
BEILICHUS

9. JIroctpa

10. CBETHIILHUK-CBETOBOT .
11 (SN (5:10)7

11. IIpoxxekTop

12. I'pynna npo>xeKTopos ¢
HaIlpaBJIECHUEM ONTUYECKOU
OCH B OJIHY CTOPOHY

13. I'pynna npoXeKTOpoB €

HaIlpaBJICHUCM OIITHYECKOM
OCH BO BCC CTOPOHBI
]

14. CBerodop curHaabHbIN Ha
TPH JTAMITBI

15. ITaTpoH n1aMIOBBIA:

15.1. CregHOMI
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[Tponomxkenne TabauIbI 5

1 2 3
15.2. IlogBecHoit E
I.aj [/}
15.3. IToToI04YHBIH H
To &e

N306pakeHus anmapaTtoB KOHTPOJIS U yIIpaBIICHUs PUBENICHBI B Tabu1Le 6

Ta0muna 6
HanmenoBanue N300paxenue Pa3mepsl, MM
1 2 3
1. 3BoHOK ? RZ.5
By
5
=
2. CupeHa, ryJ10K, peByH U= *:I:
i T
3. Tabno 1uist BEI30Ba IIEpCcoHAaIa
3.1. Ha ogun curnan
3.2. Ha HecKkoJIbKO CUTHAJIOB )
—
4. Hapnucu pekiiaMHbIe
5. YCTpOiCTBO TyCKOBOE IS E
anekTpoasuratenei. Odiee u3o-
OpaxeHue
6. MarsuTHBII MyCcKaTelb E nES
7. ABTOMAaTUUYECKHUI BBUIIOYATEIH a
To xe

8. IToCcT KHOIIOYHEIN:

8.1. Ha ogny KHONIKY
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[Tponomkenne Tabiau1bI 6

1

3

8.2. Ha nBe kHoIKH

8.3. Ha Tpu xHOnIKK

8.4. C nByMsl CBETALIUMUCS
KHOTIKAaMH

8.5. Ha n1Be KHOIIKM ¢ IBYyMsI CUT-
HAJIbHBIMH JIAMIIAMHU

9. IlepexnrouaTesns yrpaBaeHHs

10. Beixntouarens myTeBoi

11. Komanoanmapat, KOMaHI0-
KOHTPOJLIEP:

11. 1. C py4HBIM IpUBOIOM

11.2 C HOXXHBIM IPUBOJOM

12. Topmo3

12

ll ﬁi .
=
L]

1=I

L

N300pakeHust 2IEKTPOTEXHUUECKUX YCTPOUCTB U AJIEKTPOIIPUEMHHUKOB MPHU-

BeIEHBI B TA0IUIIE /.

KoHTypbl yCTpOICTB ciielyeT NpUHUMATh 10 UX (PAaKTUYECKUM pa3MepaMm B

Maciitade uepTexa.
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Tabmuma 7

Hanmenosanue N3o0pakenne HanmMenoBanme N3o00pakenne
1. YCTpOMCTBO 2JIEKTPOTEX - 7. To ke, ¢ HECKOJIbKUMU
Hudeckoe. Obmee m3o0pa- Tpancopmaropamu BH

KEHUC

2. YCTpOHCTBO 31EKTPOTEX -
HHUYECKOE, HaIpuMep, C
NIEKTPOIBUTaTEIEM

3. YCTpo#CTBO ¢ MHOTOJIBU-
raTelibHbIM SJIEKTPOIPUBO-
0M

4. YcTpoicCTBO € reHeparo-
pom

5. JIBurarens-reneparop

6. KommiiektHoe Tpancdop-
MaTOPHOE YCTPOUCTBO C OJI-
HUM TpaHchopMaTopoM
[Tpumeuanue: nomyckaercs
TpanchopmaTop Majou
MOIITHOCTH U300pakaTh 0e3
MIPSIMOYTOJIBHOI'O KOHTYpa

8. YcTaHoBKa KOMIUJIEKTHAS
KOHJICHCATOPHAs

9. YcTaHoBKa KOMIUIEKTHAS
npeoOpazoBareIbHas

10. barapest akkymynsaTopHas

11. YerpoiicTBO 351eKTpoHa-
rpeBatenbHOe. OO6IIee 000-
3HAYECHHUE

-

N300paskennst 000pyA0BaHMS OTKPBITHIX PACTIPEIETUTEIbHBIX YCTPOUCTB MPH-

BeJIEHBI B TaOIHUIlE &.

Ta0mumna 8

Haumenosaunue

O0o3HayeHue

HaumenoBaunue

O0o3HaucHUE

1. CunoBoii Tpanchopmarop
1.1. Macnsnslii ¢ pacmipHu-
TETBHBIM OaKOM

1.2. Macnsnsiii 6€3 pacuiu-

PUTCIIBHOTO Oaka

2. MacasgHbIi BEIKIIIOYATENh
2.1. Hanpsxenuem 6-10 kB

2.2. To xe, 35 kB

2.3. To xe, 110-220 xB

-
]

ED-0-0

3. Pa3sequHUTEND, OTACIN-
Tenb HanpsbkeHuem 35, 110,
220 kB

4. KopoTko3ambIKaTenb, 3a-
3emuTens 35, 110, 220 kB

5. ABTomatuyeckuit ObICTPO-
JEUCTBYIOLMNA BBIKIIIOYATEIIb

6. beronHsIi peakTop

gl
®
il
©
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BykBeHHbIe KOAbI, onpeaensowme BUA AnekTpuyeckux anemeHTos (TOCT 2.710-81%)

Ta0mura 9
1 2 3 4
IlepBas | I'pymma BUIOB 2IEMEHTOB IIpuMepsl 21EKTpUYECKUX dJIeMeH- | JIByX-
OykBa TOB OyK-
Koza BEHHBII
KOJI
A YcrpoiicTBa (00miee 0003HauUEHHE) Yeunurenu, npudoOps! yrpaBieHUs,
J1a3epbl, Ma3epbl
[TpeoOpa3zoBareny HEINCKTPHUECKUX I'pomkorosopuren BA
BEJIMYUH, B MJICKTPUIECKHUE, (KpOoMe MarHuTOCTPUKIMOHHBIA SJIEMEHT BB
IeHEepaTOpPOB, U UCTOYHUKOB MUTAHUA) | [leTeKTOp MOHMBUPYIOLIUX U3ITYdEH I BO
B WM Ha000POT, aHATIOTOBBIE WK MHO- | CelbCHHATIPUEMHUK BE
ropaspsaHbie mpeoOpa3oBaTelId WIH TenedoH (Karicrob) BF
TATYUKH [T YKa3aHus Wik usmepenus | CelnbCHH-IaTdiK BC
TermoBol mardnk DK
[Ipeobpa3zoBareny HEINEKTPUUECKUX ®doT037EMEHT BL
BEJIMYMH, B DJIEKTpUUECKHE, (KpoMe Muxkpodou BM
reHepaToOpOB, U UCTOYHUKOB MHUTaHUsA) | JlaTuuk naBieHus BP
B WM Ha000POT, aHAJIOTOBBIC Wi MHO- | [Ibe30371eMeHT BQ
ropaspsHble mpeoOpa3zoBaTesu Win JlaTuuk 4acTOTHI BpallleHUS BR
JATYUKU JUISl YKAQ3aHUS WIK U3MEpPEeHusl | 3ByKOCHUMATeElNb BS
JlaTurk ckopocTH BV
C Konnencaropsr
CxeMmbl uHTErpasibHble, MUKpPOCOOpKH | CxeMa MHTerpajibHasi aHaJIoroBast DA
Cxema uHTerpanbHas 1udposas,
D JIOTUYECKUI 2JIEMEHT DO
Y CTpoiCTBO XpaHeHus DS
H(popmanuu DT
Y CTpOUCTBO 3a1€PKKH
DreMeHTHI pasHbIe (OCBETUTEIIBHBIE YCTpoiicT- | HarpeBarenbHbIl 2J1IeMEeHT EK
E BA, HAIPEBATENBbHBIE HIEMEHTH) Jlammbl ocBeTUTEIBHBIE EL
IInponaTpon T
Pa3psanuky, npeoXpaHnuTeNy, ycT- JIMCKpETHBIN 3J1-T 3aIUTHI 110 TOKY
pOMCTBA 3aIIUTHBIE MTHOBEHHOTO JIEHCTBUSA FA
JIMCKPETHBIN 3J1-T 3aLIUTHI IO TOKY
F WHEPLMOHHOTO JEHCTBUS FP
[IpenoxpaHuTens MIaBKUI FU
JIMCKpEeTHBIN 3JI-T 3aIUTHI 110 Ha-
IPSHKEHUIO, pa3psi AHUK FV
G ['enepaTopsl, MICTOUHUKY TUTAHUS, barapes GB
KBapLEBbIE OCIWIIISITOPBI
YCTpoiicTBa MHIMKAIMOHHBIE U CUTHATIBHBIE [TpuGop 3BYyKOBOI CUTHATU3AINH HA
H WNHaukaTop CUMBOIBHBIN HG
[Tpubop cBeTOBOI CUTHATTU3ALIUU HL
Pene, KOHTaKTOPBI, MyCKaTENN Pene ToxoBoe KA
Pene ykazarenbHoe KH
K Pene anekrporemnoBoe KK
Konrtakrop, marauTHsbIi myckarens | KM
Pene Bpemenu KT
Pene nanpsoxenus KV
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[Tponomxenue TabIUIIBI 9

2 3 4
L Karymika uHIyKTUBHOCTH, APOCCETHN Jpoccerm mromuHectieHTHoro ocertiennst | LL
M JIBUraTenu 1noctT. ¥ NepeMEeHHOro ToKa
[ Tprbopb1, M3MEpHTEITHHOE 000PY/IOBAHHE Awmmnepmerp PA
p (Coueranue PE He nipumvenstTs) CueT4ynK UMITYJIHCOB PC
Yacroromep PF
CueTunK akTUBHON YHEPTUU Pl
[ Tprbopb1, M3MEpHTEITHHOE 000PY/IOBAHHE CueT4ynK peaKTUBHOW SHEPTUH PK
(Coueranvie PE He npumensiTy) OmmeTp PR
p Perucrpupyromuii mpubop PS
Yacpl, m3MepUTETb BpeMEHH ICHCTBUS PT
Bonsmverp PV
Barmverp PW
BeiknrouaTeny U pa3beJUHUTENN B CH- | BpIKiltouarenb aBTOMaTH4ecKui QF
JIOBBIX IETsIX (dHeprocHabxenue, mu- | Koporko3ameikarens, Pazbenuau- | QN
Q TaHue 00OpyIOBaHUS U T.1.) TEJb QS
Otpenurens QR
3a3eMIISAIOMNI HOXK QSG
Pesucropsl Tepmopesucrop RK
[ToTenmometp RP
R .
[IyHT N3MepuUTENbHbIN RS
Bapucrop RU
S VYcerpolicTBa KOMMYTAIIMOHHBIE B LiE- BrIkmrogarens wim nepekirodatens | SA
ISIX YIpaBJIEHUs], CHTHAIM3alMU U U3- | Beikitouarens SB
MepeHit Briktouarens SF
(O603nauenne SF npuMeHstoT Ui an- | Beikimovarenu cpabaTeiBaromue ot
MapaToB, HE UMEIOMINX KOHTAKTOB CH- | Pa3NIMYHBIX BO3JICHCTBHIA:
JIOBBIX IeTei) VYpoBHA SL
JaBnenus SP
[Tonoxxenus (ImyTeBoit) SQ
YacToTsl BpaleHus SR
TemnepaTypsl SK
TpancdopmaropbL, aroTpaHchopmaropsl Tpanchopmarop Toka TA
T DNeKTpOMarHuTHeIN crabunuzatop | TS
Tpanchopmarop HanpspKeHUS TV
YcrpoiicTBa cBs3n Monynsatop uB
U [IpeobpazoBarenu anekTpudeckux Be- | Jlemomymnstop UR
JIMYUH B JIEKTPUUECKUE [TpeoOpa3oBaTenb 4aCTOTHBIMU, re-
HEpaTOp 4acCTOTHI, BBIIPSIMUTEID Ul
[TpuGopsl >neKTpoBaKyyMHbIE U 1TONy- | Jlnoa, cTabMIuTpoH VD
v IIPOBOJIHUKOBBIE [Tpubop snekTpoBaKyyMHBII VL
Tpansucrop VT
Tupucrop VS
JIunuu u sn-te1 CBY OTBeTBUTEID WE
W KopoTtko3ambikarens WK
Bentuib WS
W AHTEHHBI Tpancdopmarop, pa3oBpamarens WT
ATTeHaTop wWu
AHTEeHHa WA
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[Tponomxenue TabauIb 9

2 3 4
CocauHeHNS KOHTAKTHEIC TOKOCHhEMHHUK, CKOIB3SAIINN KOHTAaK | XA
[ TeIpB XP
['mesno XS
Coenunenue pa3oopHoe XT
CoenuHuTenb BBICOKOYACTOTHBIM XW
YerpoiicTsa ¢ AeKTPOMArHATHBIM TIPUBOZIOM | DJIEKTPOMArHUT YA
TopMO3 € 371. MATHUTH. IPUBOJOM YB
MydTa ¢ 371. MarHuT. MPUBOIOM YC
OJ1. MATHUTHBINA DATPOH WM mmTta | YH
YcerpoiicTBa KOHEYHBIC, GUIBTPHI, OT- | OrpaHUYNTEH ZL
paHUYUTENN @uIbTP KBAPLEBBII ZQ
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[Ipunoxenue
IIprmMep BBIITOJIHEHHS CXEM DIIEKTPUUECKUX COEIUHECHHAN
B CUCTEMax 3JIEKTPOCHAOKEHHUSI

w2

TA10.1-
TAll.l

@ TV1 TA15.1 TA17.1- TA19.1 TA21.1-
TA16.1 TA18.1 TA20.1 TA22. TV2
@ TA152 TA17.2- TA19.2
TA18.2

TA16.2 TA20.2 TA21.2-

wh| Y if if if

varh

Puc. IIl. IlpuHuunuanbHas OJHOJMHEWHAs DJIEKTPUYECKAs cXema IMOJICTaHIUU
110/10 kB
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LLIMHEM Lened
= HaNPA¥EHA
" pa3oMEHYTOMD
TpeyronLHWKa "

KoHTpONk
W30MALMA

CEeTH

EVN EVA EVE EVC Lttt
I e | 0 HaNPAKEHARA

~100v

AB30

B6OO Lienu

~100V

KoHTponk
Uened
HanNpAEHWA
TpaHcd-pa

[T
CMMHANW3ALAM

KoHTponk
Lenei
HaNpAKYEHWA

"JemnA
B CETH"

GkB

Namna
"BnMHEED
HE NoOgHAT"

Llenn curHanusayuu

B CXEMY

Al
e i e S

Puc. I12. [IpuHuunuanbHas 3J€KTpUYECKas CXemMa BTOPUYHBIX LIETIEH SYEHKH TpaHC-
dhopmaTopa HanpPsSHKCHUS
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MaHenk WKaga ynpasneHra
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KCONe! “Beagr™
2 npoanaa

Puc. T13. Cxema snmekTpuueckasi coeqMHeHN (MOHTaXKHAas1) MaHeu mkada yrnpasie-

HUS KaMepbl TpaHc(hopMaTopa HaAPs>KEHUSI.



2Ql(nT)
O

Puc. I14. CtpykTypHast cxeMa BbIYUCIICHUI CpaBHUBAEMbIX BEJIMUMH U YCIOBUN cpaOaThIBAaHUS U3-

MEPUTEIBHBIX pejie yCKOBOro oprasa Y ABP.
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7,19 23 .15 .10
A
KIT—-VYal'TY —13.03.02 - XXXX — 15
_ 15 17 .18
" Jlutep |Macca |MacmT.
w| A3y auct Ne nokym. | Tloan.| Jlara
It [Pa3pab. HasBanue npoekra
o
«| |IIposep.
| |Koncvi. Jluct JIuctoB
Pyx. mp. 20 | 30 -~
H.koHTD. HasBanue ueptexa o
v_[3aB. kadb
< 185 >
Puc. I1.5. OcHOBHast HAANUCH [J1s YepTexen U cxeM. Popma 1.
710, 23 |, 15 .10 120 R
A
KII-YnI'TY-13.03.02- XX XX-15
o _3x5.,. 15 20
<| p3Mpiuct|Ne nokyMm. |moxam. |marta N i "
,_'(', [Pa3pad. Jlutep | Jluct | JIuctoB
x| |IpoBep
©| [Pyk. mp. HasBanue npoekra
H.xoHTD,
v _Bas. xad
Puc. [1.6. OcHOBHadA HaZMCBh JJI1 TEKCTOBBIX JOKYMEHTOB. [lepBbIii uiu 3arsiaBHbIi JucT. Popma 2
175 .10
/7,10, 23 |, 15 .10
7'} Crp.
9 KII-YnI'TY-13.03.02-XXXX-15
v [|mm|muct|Ne nokym. |monn. |mara
L I'ox pa3zpaboTku
| Ne rpymmel, Ne cryienTa
[Tocnenyromue (HEYETHBIE) CTPAHUIIBI 10 JKypHaTTy
Crp.
KII-YnI'TY-13.03.02-XXX-15
jp3mpuct|Ne mokym. |moam. |mara

T

[Tocnenyromye (4€THBIC) CTPAHUIIBI

Puc. I1.7. Hapnuce mi1s TeKCTOBBIX TOKYMEHTOB. Dopma 20.
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