16. CXEMbl BTOPUYHbIX COEAUHEHUHA

naea HarnucaHa [lNepemsmbko B.A.

16.1. OBLUME CBEOEHUA

Kpome rnaBHbIX CXEM 3MeKTPOYyCTAHOBOK, UMM CXEM MEPBUYHbIX COEAUHEHMWN, YKa3bliBaKOLLMX
NyTU NPOXOXOEHUSA 3NEKTPOIHEPrMM OT UCTOYHMKA NUTAHWUS K NoTpebuTento, CywecTByOT
Takke CXeMbl BTOPWUYHbIX COEOUHEHWW, B KOTOPbIX C MOMOLLbIO YCMOBHbIX rpadunyeckux
N3006paxeHnin ykasaHbl AN1eMeHTbl BTOPUYHBIX YCTPOWCTB, @ TaK XXe COeQUHEHUS Mexay HUMU n
anemMeHTaMm ocHoBHOro obopyaoBaHus (M3mepuTenbHble TpaHcopMaTopbl, KOMMYTaLMOHHAS
annapaTtypa 1 ap.).

K BTOPMYHBIM YCTPOMCTBAM OTHOCATCS KOHTPOSIbHO-U3MepuTenbHble Npubopsl, cpeacTea yyeTa
9NEKTPOSHEPrnN, YCTPOMCTBA PEerieMHON 3aluuMTbl M aBTOMATUKW, annapaTypa ynpaBlieHus,
GrOKMPOBOK, aBapuHOM N NpeaynpeanTenbHOM CUrHanmsauuu.

HageXxHOCTb M 9KOHOMWYHOCTb 3M1EKTPOYCTAaHOBOK B 3HAYMTENbHOW CTEMNEHM 3aBUCUT Kak OT
npaBUNbHOro BbibOpa MNpPUMHUMNOB pPaboTbl BTOPUYHbLIX YCTPOWCTB U BO3MOXHOCTEMN
NCNONb3yEMbIX 3MIEMEHTOB, TaK U OT KayeCTBa COCTABMEHUS CXEM BTOPUYHbBIX COEAMHEHUNA U
NPaBUNbHOrO BbINOSIHEHWS UX B HAType.

Mo HasHayeHMI0 CXeMbl BTOPWUYHLIX COEAMHEHUN OblBalOT: MpUHUMNWAnbHbIE, MNOSHbIE,
MOHTaXHble.

lMpuHyunuanbHbIe cxeMbl COCTAaBNATCSA NMPUMEHUTENBHO K OTAENbHbIM 3fIEMEHTaM: Liensm
penevHon 3aWuTbl, LenaMm YynpaBfeHNs W CUrHanusaumm, COeOUHEHUSM U3MepUTENbHbIX
npnbopoB.

OTN CxeMbl SBMSIOTCA OCHOBOW ANSA COCTaBIEHUSA MOSIHbIX CXEM, KOTOpble OXBaTblBAKOT
BTOPUYHbIE COEOUHEHWS, OTHOCAWMECS K OOHOMY MNPUCOEOUHEHUIO [MaBHOW CXEMbl,
060cobneHHoOMY MO  (PYHKLMOHANbHOMY, TEXHOMOIMYEeCKOMY WU CTPYKTYPHOMY MPU3HaKy
(TpaHcdopmaTtop, NMHUA, NpucoeamHeHne COBCTBEHHbIX HYXA).

MoHmaxHble cxembl cnyxaT paboyMm 4epTexom, Mo KOTOPOMY MNPOU3BOOAMTCA MOHTaX
BTOPUYHbLIX Uenenh. B MOHTaXHbIX CXemMax MoKa3biBaeTCA He TOSbKO KakuM 06pas3om, HO U
Kakumu cpenctBamm OyayT OCYLWECTBREHbl B AEWCTBUTENBHOCTM 3fIEKTPUYECKME CBS3M
(ceyeHMe U TUM KOHTPONbHbLIX Kabenew, COOPKM 3aXUMOB, MWCMbITaTeNbHbIE OGOKNM).
MOHTaXHble  4YepTexu YyuuTbiBalOT TeppuTOopuanbHoe pacnornioxeHne obopygoBaHus,
OTHOCSILLIErocsi K BTOPMYHbLIM Lensam (LnThl yNpaBneHusl, penenHble Wwkadbl U NaHenu, a4enkm
PY).

Bce BHyTpeHHMe KabernbHble CBA3M 3HEProobbekTa OToOpaXkalTcs B KaGerbHOM XXypHarne.
OH copepXxnT Heobxoanmyko MHOpMaUUo O Kaxaom kabene: ero HauMeHOBaHME M HOMeEpP
COrnacHoO MpoekTy; Tun kabens, KONMMYeCcTBO W CeYeHMe €ero Xumn;,  ero npumepHas
CTpouTENbHAas ANMHA; MECTO NOAKMYEHNS ero Hayana n KoHLUa; MapKMpoBKa NPOBOAHMKOB.
Ana MapkupoBku Xun kabernenm v NpoBOAHMKOB MCMONb3YOTCA chneumanbHble Bupku (Yalle
Bcero otpesku [XB Tpybku nogxogdawlero guameTtpa) C HaHECEHHbIMU Ha HUX Haanucamu. K
OGupkam npeabaBnaTCa ocobble TpeboBaHUA nNo obecneyvyeHnto YMTaemocTn Hagnucemn, ux
CTOMKOCTM K CTUPaHUIO W BbIFOpPaHUO NOA4 AENCTBMEM COSIHEYHbIX fydYen. PaHee Aans
BbINOMHEHMSA HaANMcen Ha Bupkax MCNoNb30BanNUCh CneumnanbHble CUNbHO TOKCUYHbIE YepHUna
Ha OCHOBe AuxnopaTaHa. B HacToswee BpemMsa onsi py4HOro HaHeCEHUS MapKUPOBKN Ha BUpku
NPpM MOHTaXe YCTPOMCTB  LUMPOKO WCMOMb3YKOTCSH OYeHb YAOOHble U He TOKCUYHbIE
cneuunanbHble CNMPTOBbLIE MapKepbl.

lMocne BHECEHUSA N3BMEHEHUI, HEN3BEXHO NOSIBMAIOLLMXCA B NPOLIECCE MOHTaXa, COCTaBMSOTCS
ucnosnmHuUmesbHble NPUHYUNuUanbHble U MOHMAaXHble CXeMbl, KOTOPblE CryXXaT OCHOBHbIMU
AOKYMEHTaMu Npu aKcnnyaTaunm anekTpoyCTaHOBKN.

Mo dopme M306pakeHnss NpUHUMNNanNbHbIE M MNOSMHbIE CXeMbl MOryT OblTb CBEPHYTbIMU U
pa3BepHyTbiMU. B cBEpHYTLIX cxemax Bce npubopbl 1 annapatbl ndobpaxatotca B Buae 6nokos
CO BCEMM OTHOCALLUMMUCHA K HUM KaTyllKaMu M KOHTakTamu. lMpu 3Ha4MTEnbHOM KOonmMyecTBe
y4acTBYIOLMX B HUX 3NIEMEHTOB, CBEPHYTble CXeMbl CTAaHOBATCA HeyaoboumTaembiMu. B Hux
3aTpygHeHa npoBepka NpPaBUbHOCTU BbINOSTHEHUSA 3NEKTPUYECKUX COEOUHEHU Ha YepTexe u
B HaType.

B pasBepHyTbIX cCxemax, KOTOpble B HacToslee BpeMs nonyyunu 6Gonee LwmMpokoe
npMMeHeHne, annapaTtbl 1 NPUOOPbI PaCYNEHAOTCA Ha COCTaBHbIE ANEMEHTbI. OTU 3NEMEHTHI
CBA3bIBAOTCA Mexay cobor B nopsiake NpoTeKaHWUsi Toka, Hanpumep, oT nostca «+» K Noncy
«—», unu ot dasbl K dase (0T hasbl K HyMH0).
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Cxema coCTOMUT 13 psiga 9NeMEHTOB, PACrOfIOXKEHHbIX B NOPSIAKE NPOXOXAEHWUS TOKa N0 CXEME:
crneBa Harnpago C pacnonoXeHneM CTPoYeK (YuTaemMblx CBEPXY BHU3) MO BepTUKanW.

Cxembl conpoBoxgatoTca cneumdukaumen - nepeyHeMm B TabnmyHom cbopme annapaTypbl,
npmubopoB M pene, C ykasaHMEM UX YCNOBHOMO 0B6O3HAYEHUs, TMna, KONM4ecTBa, TEXHUYECKNX
AaHHbIX, @ UHOTAA, U 3aBOACKOro KatanoXHOoro Homepa.

PasBepHyTble CXeMbl HE3aMEeHUMbl NPU MPOEKTUPOBAHUN CHIOXHbBIX CXEM pPEenernHOn 3aluThl,
ynpaenexHus n astomatvkn. OHM NO3BOMAIOT fErko NpocnexvBaTtb OENCTBUS CXeMbl, BbICTPO
obGHapyxuBaTb  NIOXHble  Uenu, W Te  HEeNpuSATHOCTW,  KOTOpble  BbI3blBAOTCA
HenpeagyCMOTPEHHbIMU CXEMOW 3a3eMITEHUAMMN B LIEeNAX BTOPUYHBLIX COEANHEHUN.

PasBepHyTble cxemMbl TPeOYIOT OTYETNIMBON U YAOOHOM MapKUPOBKM HE TOMbKO AN MOHTaXHbIX
e[MHUL, annapaTypbl U perne, HO 1 OTAEeNbHbIX Lenen n kabenen.

2 YCNOBHbIE NO3NUMNOHHBLIE OBO3HAYEHUA SNTEMEHTOB

BTOPUYHbIX LLENEW
BykBeHHbIe NO3NLMOHHbIE 0603HAYEHMS SNEMEHTOB N YCTPONCTB BTOPUYHbBIX Lienen Ha cxemax
BbINOSHAOTCS NaTUHCKMMKN BykBaMu 1 onpeaensaoTcs HOpMaTUBHBIMU MaTepuanamm NnpoeKkTHbIX
WHCTMTYTOB. Hanpumep, pene Toka o6o03HavyaeTca KA; pene npomexytoyHoe - KL,
TpaHcopmaTop Toka - TA, nepekntovatens Lenen ynpasneHns - SAun T. a.
BykBeHHble NO3MLMOHHbIE 0603HaYeHs BUAOB arieMeHToB, Hanbonee YacTto ynotpebnsembix B
cxemax ynpasrieHus, aBTOMATWKW, 3aluTbl, U3MEPEHUs W CUrHanusauumu, npvBedeHbl B
Tabnuue 1. B Tabnuue 2 npuBeaeHbl COBPEMEHHbIE NATUHCKME 0B6O3HA4YEHUS SNEMEHTOB U
COOTBETCTBYIOLUNE UM pycCKMe 0603HayYeHns, NPUMEHSIEMbIE paHee.
MNMopsigkoBble HOMepa aneMeHTaMm cnegyeT npuceavBaTth, HA4YMHAA C eauHWLbI, B Npedenax Buaa
3MIEMEHTOB, KOTOPbLIM Ha CXEME NMPUCBOEHO OAMHaKoOBOE BYKBEHHOE NO3NLNMOHHOE 0B03HaYeHME.
Hanpumep, curHanbHble Tabno Ha cxeme B Konuyectse 5 wt. OyayT o6o3HayveHbl oT HLA1 o
HLAS.
Lindppbl 1 BykBbl B NO3NLUMOHHOM OBO3HAYEHWUM BbLIMOSHATCA OAHUMM pas3mMepoM LWpudTa K
NpOCTaBnATCA Hag rpadnuyeckum n3obpaxeHnem anemeHToB. Npu pasHeceHHOM cnocobe n3o-
OpaxeHnsi aneMeHTa NPUCBOEHHOE MO3UUMOHHOEe 0603HaYeHMe MPOCTaBNAETCA OKOMO Kaxaow
€ro CoCTaBHOM YacTMu.
B cnyyae Heo6x0AMMOCTW, COCTaBHbIM YacTsaM 3fieMeHTa MOryT MpuUcBaMBaTbCA NOPSOKOBbIE
Homepa, aobaBnsemble K MOPSAAKOBOMY HOMEpPY MO3MLMOHHOrO 0603HaYeHnsa Yepes Touky. Ha-
npumep: KL3.2 - BTOpas napa KOHTaKToOB TPeTbero npomMexyTtoyHoro pene; VD3.2 - BTopon au-
oA TpeTben AnoaHom cOopKu.
[na obo3HavyeHnsa NpuHaanNeXXHOCTN dneMeHTa K anekTpuyeckon chase Toka gonyckaetca Ao-
baBnaTtb nHgekc dasbl (A, B, C), npoctansembin Yepes Touky. Hanpumep: TA1.C - nepBbii
TpaHcopmaTop Toka ¢asbl C.
CurHanbHble KOHTaKTbl MOMOXEHUS CUIOBbLIX KOMMYTALMOHHbBIX annapatoB 0603Ha4valTcs TeM
Xe KogoM, 4YTO M caMm annapar.
COBOKYMNHOCTb 3fIEMEHTOB (KNeMM, 3aXWUMOB W COEAMHSIOWNX WX MNPOBOAHMKOB W XWN
kabenen) obwen Ona BCEW CXeMbl LEnn OOHOMo HasHavyeHuss C eAWHOW MapKMPOBKOM
HasblBaeTCHa LWUHKOW. LLUMHKKM MOryT MMeTb, Hanpumep, BUAO KEeCTKUX MpPYTOB-NPOBOAHUKOB,
pacnonoXeHHbIX Had MaHenbHbiM PSAOM B perenHoM 3arne, WM Xryta W30fMpOBaHHbIX
NPOBOAHWKOB, COEAMHSIOWMX KNeMMHble psaabl penenHbix naHenen mnun otcekoB KPY. [Ons
obecnevyeHnsa HageXHOCTU paboTbl CXEMbI, LUMHKU BbINOMHAKTCA, Kak NpaBumo, no konbuy. [Ans
obneryeHua nokanusauuMm  NOBPEXAEHUSA LUMHKA MOTYT CEKUMOHMPOBATLCA MNPy MOMOLUM
KOMMYTaUNOHHBIX YCTPOUCTB (PyOUNbHUYKOB, NakeTHbIX BblKItoYaTenemn u 1.4.).
WnHkam ynpaBneHus, curHanusauuu, CUHXPOHU3aLMK, HanpsbkeHus, Kak afeMeHTam MpuH-
uMnManbHbIX CXeM, Takke NpuUcBavBaloTCA NO3MUMOHHbIE 0603HaveHus. MNepBas byksa E ob6o-
3HavaeT obwmn Koa LWuHKM. BTopasa OykBa obo3HavaeT KoA (PYHKLMOHANbHOIO Ha3Ha4eHus
WMHKK (YNpaBreHue, curHanmsaums u T.n.). Tpetba OykBa gaeT AONOMNHUTENbHbIE CBEOEHUS O
LUMHKe, ecnn aTo TpebyeTcs (aBapunHas — A, npegynpegutensHas — P 1 1.0.). Janee cnegyet
NOpPSAKOBbLIN HOMEP LUMHKW, KOTOPbIN MOXeT OblTb ONnyLleH, ecriv B HeM HeT HeobXo4MMOCTMW.
Mpn HeobxogumocTn, 0603HAYEHME LUNMHKN MOXET ObiTb AOMOSHEHO undpon, obo3HavaroLwen
HOMEp y4yacTka LieHTpanbHOM curHanusaumm, nubo Gyksown, obo3Havatowen dasy (Hanpumep,
ANSA LUMHOK HanpshKeHus).
YCNOBHble MO3ULUOHHbIE OBO3HAYEeHUS 3ANEeMEHTOB W YCTPOWCTB B SMEKTPUYECKUX CXeMax
BTOPWYHbIX COeANHEHUN NpMBeaAeHbl B Tabnuuax 3.1..3.5.
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Mpn cocTaBneHnn cCxem UCNONb3yeTCH HECKONbKO OCHOBHbIX CMOCOOOB MapKMPOBKM Lienen:
CKBO3Has, BCTpeYHas u KOMOGMHMPOBaHHasA MapKMpPOBKa.

Mpy CKBO3HOM MapKUPOBKE Y4yacTkM Lenen o603Ha4alTCA HEe3aBUCMMO OT Hymepauum u
yCnoBHbIX 00603Ha4YeHM 3aXMMOB annapata wnu npubopa, K KOTOPbIM MNOAKMYarTCs
NPOBOOHWKM Lenen, U UMeKT OAMHAKOBYHD MapKMpOBKY Y BCEX 3SMEKTPUYECKM CBSA3aHHbIX
3axunmoB cxembl. Hanpumep: A411 Ha 06oux KOHLax CoeaMHUTENBHOro NPOBOAHUKA.

B cnyyae Heo6xogMMOCTM cornacoBaHus NpUMeEHseMblX 0603Ha4YeHMIn Lenen ¢ Hymepaumen u
00603HaYeHNAMN, NPUHATLIMU NPU 3aBOACKOM M3rOTOBMIEHUN CTAHAAPTHbIX 3NEKTPOTEXHUYECKUX
YCTPOWCTB, WX HAHOCHAT OKOSI0 OCHOBHOro 0603HaveHus Lenu, HO C APYron CTOPOHbI, T.e.
cnpasa npu BepTMKarbHOM pacnonoxeHun uenen. MNpu ropusoHTanbHOM pacnonoXeHun Lenen
B cxeme 0603Ha4YeHus Lenen nNpocTaBnalnTCca Hag ydacTkaMmu NpoBOAHMKOB. Homepa 3axunmoB
annapaToB WM 3aXMMOB MNaHenu npoCTaBnsloTCA MNOA4 Y4YacTKOM MPOBOAHMKA, OKOMO
N306paXxkeHns KOHTaKTa Unn 3axunma.

Mpn BCTPEYHOM MaPKMPOBKE WCMONb3YKTCSA  MO3MLMOHHbIE 0603HaYeHus (appeca)
npucoeavHeHun. Y Hayana uenu ykasbiBaeTcd agpec ero KoHua, a Yy KoHua — agpec
npucoeguHeHns Hadana. Hanpumep, mapknpoBka A4-X16 y Hayana NnpoBoAHUKA O3HaYaeT, YTo
KOHeL, NPOBOAHUKA MOAKIIOYEH K 3aXxnMy X16 ycTponctea A4.

Mpn KOMOGUHUPOBAHHOW UNN CMELLAHHOW MapPKMPOBKE y4acTKa Lienn yKasblBaeTCs €ro CKBO3Has
MapKMpoBKa M agpec ee koHua. [JaHHbIM BUO MapkMpoBku Haubonee yaobeH B akcnnyaTaumu,
Tak Kak no3BondeT onpeaenntb He TOMbKO (YHKLMOHANbHOE HasHavyeHue Lenu, Ho M
npocneanTb B HaType ee Ha4dano v KoHeu. Hanpumep, mapkmpoBka A412 — KA1 o3HayaeT 4vto
Opyron KoHeL, TokoBoun Lenu 412 ¢pasbl A noakntoyeH K TokoBoMy pene KA1,
3aBOAbI-U3roTOBUTENN ANEKTPOTEXHUYECKOrO 000OpYyaOBaHUSA  4acTO MPUMEHSIIOT MapKUPOBKY,
npy KOTOPOM Ha NMPOBOAHMKE yKa3blBA€TCS TONbKO agpec ero NpucoeauHeHus, Yto yaobHo npu
cbopke. Hanpumep, mapkmpoBka 19 - 4 03Ha4aeT, YTO AaHHbIA KOHEL NPOBOAHMKA  MOAKIOYEH
K 3axumy 4 anemeHTa 19. [lpn TakoMm BuAE MapPKUPOBKM HE W3BECTHO, Kyda MOOKIYeH
NPOTMBOMOSOXHbIA KOHEeL, NPOBOAHMKA, 1 6€3 MCNONb30BaHMA MOHTaXXHOW CXEMbl HEBO3MOXXHO
npocneanTb CBA3W MexXay oTAeNbHbIMU 3fIeMEHTaMMU.

[na obo3HavyeHusa uenen ynpaeBneHusi, aBTOMaTUKW, CUrHanu3auuu, 3awuTbl U U3MEpPeEHUs
npuHaTa uMdpoBasa cuctema, npegycMmartpuealolias Ucnosnb3oBaHve psga apabckux dmcen. B
HeobXoanMbIX Cry4vasix Mapka MOXeT cogepaTb OyKBEHHyI NpucTaBKy 3arnaBHbiMu BGykBamu
naTuHckoro andasuTa.

YyacTtku uenen 0603Ha4yalTCs HE3aBUCUMO OT HyMepauum Unu yCrnoBHbIX 0603HaAYEHN 3aXKu-
MOB annapata unum npubopa, K KOTOpbIM NOAKMOYAKTCA NPOBOAHMKKM Lenen. B cnyyae Heob-
XOAMMOCTW COrflacoBaHMs NpuMMeHsieMbiX 0603HayYeHu Lenen ¢ 0603HayYeHUsa MU, NPUHATBIMU
npu 3aBOACKOM U3roTOBMEHUN CTAHAAPTHBLIX ANIEKTPOTEXHUYECKNX YCTPOWCTB, OKOFI0 OCHOBHOMO
0003Ha4YeHus Lenn B cKobkax MOXET yKasblBaTbCH 3aBOACKOE 0b603HayeHMe.

YyacTku uenewn, pasgeneHHble KOHTakTaMy annapaToB, KaTylwkamu pene, obMOoTKamu MallvH,
pe3ucTopamMu, KOHOEeHcaTopaMu, CYMTAKTCA pasHbIMU yYacTKaMn W OOSDKHbl MMETb pasHble
0603Ha4YeHus. YyacTku Lenen, cxogsawmecs B 04HOM y3fe CXeMmbl, AOSDKHbI UMETb OQMHAKOBOE
o6o3HaveHne. OGO3HauYeHne uenu Npu nepexode Yepes 3aXMM psiaa 3aXMMOB MaHenNu He
n3meHsieTcs.

O603Ha4yeHMe y4yacTKOB Lenu BbINOMHAETCA NocrenoBaTenbHO, HayuMHash OT YCIMOBHOMO rpa-
duyeckoro n3obpaxeHnss UCTOYHMKA MUTaHUA (aBTOMATUYECKOro BbIKMoYaTens, npeaoxpaHu-
Tens, WWUHKA NUTaHns).

Mpn ropM3oHTanNbHOM PacnosfioXeHUn uenen B cxeme 0603Ha4YeHUs Lenen NpoCcTaBnATCa Hag
yyacTkamMu npoBOAHUKOB. Homepa 3aXXnMMOB annapaToB MM 3aXMMOB NaHenu npocTaBnsAlnTCcs
noA y4acTKOM NPOBOAHUKA, OKONO N300paXXeHUsA KOHTaKTa unu 3axuma.

Bce BTOpuYHbIE Lenn OOHOM NPOEKTHOM DYHKLUMOHANbHOW IPynnbl JOMKHbI MMEThb pasfnyHble
ob6o3HayeHus. OBo3HaveHne Lenen aHanorMyHbiX MPOEKTHbIX FPYNn AOSMKHO, Kak MnpaBwuiio,
BbIMOMHATLCS OAMHAKOBO.

Ecnn B ogHom nomnHon cxeme B o6LLEM psidy 3aXMMOB, UMW B OOHOM KOHTPOSIbHOM kKabene,
BCTPEYalTCA Lenn pasHblX MPOEKTHbIX (PYHKUMOHANbHbLIX [Ppynn, WMelwme OOUHAKOBbIe
0603Ha4yeHnss, TO nocrnegHve Anst UX OTNNYMSA  OOSDKHbl  OblTb  [AOMNOSMHEHbI  WHOEKCOM,
XapakTepusyrwmm MNpUHaAANeXHoOCTb TOW WM MHOM Uenn K onpeaerieHHONn MNpOEeKTHON
dyHKUMOHanbHoW rpynne. OTNNYMTENbHBLIN MHAEKC NpocTaBnseTca neped obo3HavyeHnem uenu
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n otaensetcs OT Hee peducom. B kayecTBe OTNMYUUTENBHOrO MHAEKCA WCNONb3yeTcs
0003Ha4YeHne NPOEKTHON PYHKLMOHASBHOM rpynnbl.

O6o3HavyeHne uenerm NOCTOAHHOrO TOKa MPOWM3BOOUTCH, KaK MpaBumio, Yncnamu, C y4eToM MX
NOMNSIPHOCTU. Y4YacTKM Lenen MnosfioKUTENbHON NONsiPHOCTU 0B03Ha4vaTCs HeYyeTHbIMU
yucnamu, a yvyacTku oTpuuaTenbHON MOMASPHOCTM — YeTHbIMU. YYacTku uenen, nsMeHsiowme
CBOIO MNOMAPHOCTL B npouecce paboTbl CXeMbl, @ Takke He MMelLMe $SIBHO BblpaXXeHHOM
NonsipHOCTU (Lenn, coeauHsaLmMe nocneaoBaTernibHO BKOYEHHbIE OOMOTKM pene, pe3nucTopsl,
KOHAEeHcaTopbl U T. 4.) MoryT obo3HavaTbca nobbiMY YNCITAMU — YETHBIMWU NN HEYETHBLIMMU.
Ona o6o3HayeHus uenen, nNUTalOWUXCA Yepe3 OTAeNbHble 3alWMTHble  annaparthbl
(aBTOMaTMYECKME BbIKNIOYATENN, NPESOXPaHUTENN), PEKOMEHAYETCS UCMONb30BaTb pasnUYHbIe
rpynnbl  yucen. [pynna 4ucen, npumMeHsemblx Ana 0003HaYeHWs Luenewn ynpaBneHus
KOMMYyTauUWOHHOIro annapaTa, BblbupaeTcss B COOTBETCTBUM C UMPPOBBIM  UHOEKCOM B
NO3NLMOHHOM 00O0O3Ha4YeHun 3TOro annaparta (Hanpumep, Ans BbikmtoyaTensa Q1 — 101-199;
ana Q2 - 201 -299uT.4.).

O6o3HayeHue uenen penenHon 3awuTbl, NUTAKOLIMXCA OT OTAENbHbIX aBTOMaTU4eCKUX Bbl-
KrntoyaTenen onepaTUBHOINO ToKa, BbIMOSHAETCS, Kak npasuno, rpynnamm duncen 01-099, wunu
F1-F99. O™ xe 0603HaYeHUs UCNONb3yT ANA Lenen 3auy UTbl, NUTAOLWMXCA OT aB-
TOMaTU4YeCKMX BbIKIoyaTenen obLwmnx ¢ Lensamm ynpasrieHns.

[Ona Bblknovatenen ¢ nodpasHeiMM nNpuBodamu, LUenu ynpaerneHns obosHadalTca ¢
pobaBneHnem nocne uugpoBon 4Yactm o0603HayveHust OykBbl, XxapakTepuaylowen gasy
annapata: A, B wnu C (Hanpumep, 103A, 103B, 103C u T1.4.). Jonyckaetca oOuHaKOBO
0003HavyaTb UOEHTUYHbIE LIEeNM OOHON MPOEKTHOM (PYHKLUMOHANBLHOW rpynmnbl, eCrn UCKoYaeTcs
BO3MOXHOCTb MPOXOXAEHMSA 3TUX Lenen B obwmx kabensx, unm KoMmmyTaums nx B O4HOM psagy
32XUMOB (Hanpuvmep, Lenu 3MeKTPOMAarHUTOB BKITOYEHUS MacnsaHbIX BblKIYaTenen, uenm
onepaTuBHOWN GITIOKMPOBKM pasbeanHUTENEN).

O603Ha4YeHne LNMHOK ynpaBneHnsa u fnamn CcurHanusaumm nonoXeHusa uenen nocTossHHOro Toka
npuBegeHo B Tabnuue 3.1; WKMHOK curHanu3aumm — B Tabnuue 3.2; pacnpegeneHue rpynn ym-
cen gnst 0603HauYeHns BTOPMYHbIX Liener NOCTOsIHHOro Toka — B Tabnuvue 3.3.

Korga konmyecTBo uncen OOHOW rpynnbl HEOOCTAaTOYHO AN 0603HaYeHus Lenen, gonyckaeTcs
NCNonNb30BaTh ABE WM HECKOMbKO Fpynmn, He 3aHATbIX And 0003HavyeHus uenen JaHHOW npo-
€KTHOW rpynnbl, NMM60 NPUMEHATL YeTbIpex3HayHoe Yymcno, [obaBnsas nepen TpexaHavyHbiM 060-
3HayeHnem umdpsbl 1, 2, 3 n 1.4. Hanpumep, ans rpynnel 201-299 moryT ucnonb3oBaTbCs
gononHutenbHble uicna 1201 — 1299, 2201-2299 u 1. . PacnpegeneHue rpynn ynucen mexay
UensMyM pasnUYHoOro (PYHKLUMOHANbHOMO Ha3Ha4YeHUs MOXeT Takke MW3MEeHATbCA B Ccry4vae
HeobxoanmocTn, 06ycnoBneHHON 0COBEHHOCTSMN KOHKPETHON CXEMBbI.

O6o3HayeHne uenen nepeMeHHOro ToKa BbINOMHAETCS nocrnefoBaTenbHbIMU Yncramu, 6es
AEeneHns Ha YeTHble WnuM HeyeTHble, ¢ AobaBneHvem nepen UMAPPOBON HacTbio OyKBbl,
xapaktepuaytowen dasy: A, B, C unu Hentpanb N. [lonyckaeTcsi onyckaTb GYKBEHHbIV MHAOEKC
nepen uMdpoBbiM 0603HAYEHNEM B Criyyasx, korga He Tpebyetca ykasaHusa ¢asbl (Hanpumep,
uenu ynpaBneHnsi Ha NepeMeHHOM ONepaTMBHOM TOKE).

K Mapkam uenen HanpsbkeHusi, nogkryaemMbiM Ha AoMnofnHuTenbHble obmoTkm TH, nepepg
undpoBon YacTblo Mapkm gobasnsatoTca 6ykesl H, U, K, F.

Yucna, npumeHsieMble ans 0603HAYeHUs Lenen ynpaBneHnss 1 aBTOMaTUKK, pasaensoTcs Ha
rpynnsl no cotHam (A1-A99, A101-A199, A201-A299, A301-A399). Kaxgasa u3 ykasaHHbIX
rpynn pekomeHayetca Ana obo3HadeHus uenev OAHOM CXEMbl, MUTAKLWMXCA OT OTAENbHbIX
aBTOMAaTMYEeCKMX BbIKMoYaTeNen nnun npegoxpaHuTenen.

Mpynna yucen, npumeHsemMbiX Ang ob6o3HavyeHus uenen ynpasfeHus KOMMYTAuUWOHHOro anna-
paTta, BbibupaeTcss B COOTBETCTBUM C NO3ULNOHHBIM 0603Ha4YeHeM 3TOro annapaTa, Hanpumep,
anga soikntodatenen Q1 — A101-A199, Q2- A201- A299 n 1. a.

Mpumepbl pacnpegenennsa rpynn yucen gns obos3HayeHus uenen ynpasrneHusi, aBTOMaTUKK U
CUrHanmMsauum NepemMeHHOro Toka OAHOW MPOEKTHOW rpynnbl npuBedeHbl B Tabnuue 3.4.
MpuBeageHHas rpynna obosHadeHun A (B, C) 301-399 moxeT ucnonb3oBaTbCa ANS LEnen
yrnpaBfeHnss B Cry4yae, ecrnn B [JaHHOW CXeMe He npeaycMaTpuBalOTCsl TOKOBblE Lenu
anddepeHumnansbHOM 3alUmThl LLUNH.

12



Uucna, npumeHsieMble Anst obo3Ha4vyeHust uenen TpaHcdopMaTopoB Toka, pa3buBaloTcst Ha
rpynnbl No AecAtb HoOmMepoB B rpynne. Kaxgas rpynna cnyxut gns obos3HadeHus uenen OgHoro
TT.

pynna uucen, npumeHsieman ans obo3HadeHus uenen onpegeneHHoro TT, BbibupaeTcst B co-
OTBETCTBUM C HOMepoM TT no cxeme, Hanpumep: ana TA1- A (B, C, N) 411-419 n 1.4. Ecnu B
MOSIHOM CXEMe OOHOW MPOEKTHOWM rpynnbl 6onblie 19 TpaHcdopMaTopoB ToKa, AN MapKUPOBKM
nx uenen pekomeHagyetca npumeHatbs mapku A (B, C, N) 801-899 (TA20-A {B, C, N) 801- 809 u
T. 4.] MNpumepbl pacnpegenexus rpynn yucen ans o6o3HavyeHns Lenen TpaHcopMaTopoB ToKa
ncnonb3yemblX ANs penerHon 3amnTbl U u3mepuTenbHbiX Nprubopos npmueedeHsl B Tadbnuue 3.5.
Ecnn gna obosHaveHust uenen TT OAHOrO AecsTka HOMEPOB HEOOCTaTOYHO, MOryT WCMONb30-
BaTbCHA NATM3HAYHbIE MapPKX, Hanpumep Ans ob6o3HayYeHUs1 AeCSTOro W MOCMeayoLWmMX YYacTKOB
uenen TT: TA2-A (B, C, N) 4210, 4211...; TA12-A (B, C, N) 5210, 5211...; TA23-A (B, C, N) 8310,
8311...

O6wue TokoBble Lenu anddepeHumanbHOM 3alnTbl LWMH 0603HAYaTCA C YYETOM HanpshKeHus
LUMH, He3aBMcMMO OT obosHauveHun TT, nutarowmx atn yenn: 330 kB — A (B, C, N) 340 —-349;
220 kB - A (B, C, N) 320 - 329; 110kB — A (B, C, N) 310-319; 35kB - A (B, C, N) 330-339;
6-10 kB — A (B, C, N) 360—369.

YUucna, npumeHsieMble ons o6o3HaveHus uenen TH, pasgenstoTcsa Ha rpynnbl No 4ecsTb HOMEPOB
B KaXkOoW.

pynna uncen, npumeHsiemas Onsi 0003HAYeHUs LEenen HanpsbkeHus onpegeneHHoro TH, Bbi-
OGupaeTca ¢ y4eToM HoMepa 3Toro TpaHcdopmatopa B cxeme. Hanpumep, ans TV1 — A (B, C, N...)
611-619, TV2-A (B, C, N...) 621-629 n 1. a.

Llenn HanpsbkeHus, nogkntovaemble 4Yepes3 BCroMoraTesibHble KOHTaKTbl pa3beduHUTENER Unu
KOHTaKTbl pere-noBToputenen pasbegunntenen, obosHadvarotesa umcnamm A (B, C, N, H, U, K, F)
710 —799. MNopsakoBble HOMepa Lenen BbloMpalTca ¢ y4eToM HanpshkeHus wuH PY: 330 kB —
740 — 749; 220kB - 720-729; 110kB — 710 -719; 6-10kB - 760-769.

17.3. OCHOBHbIE TPEEOBAHUA K CXEMAM BTOPUYHbIX COEAUHEHUN

MMoBbIEHNE MOLLHOCTU OTAENbHbIX 3HEpreTU4eckux OO0BLEKTOB, aBTOMAaTM3aums ynpaBreHus
NPOV3BOACTBEHHBIMY MpoLeccaMu, CBA3aHHOE C 3TUM YCIOXHEHUE CXEM BTOPUYHbLIX COEaUHEHWN
N Bo3poclumMe TpeboBaHUS K HaAEXHOCTM paboThl Lienen ynpaBreHus U cUrHanmusaumm TpebyroT
0coboro BHMMaHWUs K MOCTPOEHUIO W BbIMOMTHEHUIO CXEM BTOPUYHLIX COeAUHEHUA. CXembl
BTOPUYHbIX Lienen AOSMKHbI YA0BNETBOPATL CreayoLwmmM o6wmm TpeboBaHnsaM:

1. YeTKOCTb MOCTPOEHUST CXEM, AOSHKHA MO3BONATb OLICTPO OPUEHTUPOBATLCS U OOHApPYXMBaTb
Henosnagakn Unn NoxHyro paboTy uenen.

2. ObecneveHne HagexHon paboTbl BTOPUYHBIX LENEn KaxKaoro NpucoeamHeHns, 1 BO3MOXHOCTb
NMPOBEPKN COCTOSIHUS OMepaTMBHOM LIENU B npedenax npucoeavHeHus, unu nwbon sdenkn PY.
Takasi npoBepKa Nerko OCyLECTBASETCS NPU NUTAHUN BTOPUYHBIX LIENEN KaXKgoro NpucoeanHeHns
(MM cucTeMbl  BTOPUYHBIX Liener KOMIMIMEKCHOrO YCTPOWCTBA) 4Yepe3 UHAMBUAOYAlbHbIN
aBToOMaTM4eCKU BbIKMOYaTeNb (NpegoxXpaHUTenu), CO BCMOMOraTerbHbIMA  KOHTakTamu Ans
curHanmsaumm o wux cpabartbiBaHuK. 3aluMTHblE YCTPOWCTBA BbIOMpPAKOTCA C  y4eToMm
CENEKTMBHOCTM N HEeOoOXOAMMOW YyBCTBUTESNBHOCTWU, C Y4ETOM BAMAHWUS gyrn. [puHMMmas Bo
BHMMaHWEe 3HAYUTErNbHYI0 Pa3BETBNEHHOCTb Liene BTOPUYHBLIX COeQMHEHUIA N, B CBA3W C 3TUM,
3HaUYUTENbHY BEPOSTHOCTb BO3HUKHOBEHMS MOBPEXAEHNA N HEHOPMAIbHLIX PEXVMMOB B CETH,
uenecoobpasHo oTAenATb Lenu ynpasreHus OT Npoynx uenen (curHanusauum, 6noKNMpoBKN n
Ap.).

3. UckntoyeHne noxHbelx (06xo4HbIX) uenen. Mog NoxHOM NOHMMaeTCst He NpeayCMOTPEHHast Npu
NPOEKTUPOBAHMU LiEMNb, BO3HUKHOBEHME KOTOPON MOXET MPUBECTU K NTOXXHOMY AEWCTBUIO CXEMbI.
Takme NoXHble Lenu MoryT BO3HUKaTb NpU OTCYTCTBUM B CXEMax HEOOXOOANMbIX pasaennuTenbHbIX
N pPa3MHOXUTENbHBIX perie, NPY HeYETKOM pasaeneHun uenen ynpaBneHns n curHanusaumu, npu
Hedoy4yeTe BO3MOXXHOCTU BO3HUKHOBEHMS CrlyYalHbIX 3a3€MIIEHUI UMW pa3pbiBOB LIENWN B TOW UITK
WMHOM 4acTh cxeMbl. ATO OCOBGEHHO BaXKHO AONSA Lenen ynpaeneHus: paboTa BKIIHOYAKOLWMUX UMK
OTKIMIOYaKLLMX 3NEKTPOMArHUTOB AOMKHA UMETb MECTO TOMbKO TOrAa, KOrga 3aMKHYTbl KOHTaKThbl
COOTBETCTBYIOLMX YCTPOWCTB, AdallumMe KOMaHgy Ha nposedeHue paaHHon onepaumn. [pu
MOCTPOEHUN N NPOBEPKE Pa3BEPHYTLIX CXeM crnedyeT obpaTtuTb BHMMaHue Ha Tak Ha3blBaeMble
nonepeyHble Lenoykn, B 6ONbLUMHCTBE CriydaeB U co3atoLume NOXKHbIE Lenw.
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B kayecTBe npocTenwlero npumepa fnoXXHOM Lenu Ha puc.1 n puc.2 npmBeaeHsl BapuaHTbl CXeMbI
3awmTbl TpaHcdopmaTopa. JuddepeHupanbHaga 1 ra3osas 3alnTbl AOSMKHbI JENCTBOBATL Ha OT-
KrnoyeHne TpaHcdopmatopa ¢ Asyx ctopoH (BH m HH), a makcumanbHas TokoBasd 3awiuTa
AOIMKHa MNpou3BOAUTL  OTKMKOYMEHWE TpaHcopmaTopa TOMbKO C  OOHOM CTOpOHbIl. [pun
COCTaBMNEHUN MPUHLMMNANBHON CXEMbl PENENHON 3alnTbl B CBEPHYTOM BMAE MOXET OblTb HEe
obHapyxeHa anekTpuyeckas CBsA3b Lienen OTKMYeHus AByX Bblkmoyatenen (BH n HH). U3
pasBepHyTOM CxeMbl MpuMBEAEHHOW Ha pwuc.1 a) cnegyeT, YTO MPU HanMyMM TakoOW CBHA3U
(nonepeyHas uenb) Heu3bexHa noxHasa uenb. HeobxoaMmo unu HanuMume OBYyX OTAENbHbIX
KOHTakToB y pene KAT1, oencTByolWMX Ha ABa BbIKMYATENS, Kak nokasaHo Ha puc.1 ©), unu
npuMeHeHue pasgenuTenbHbIX MPOMEXYTOYHbIX perne - puc.1 B).

+ - + - + -
KL
7 YAT Q1 T ¢ YAT Q1 ¢ 7 - 7
KAT.1 KAT.1 KAT.1
L — ¢ > GJ > L
KL YAn
KAT.2
o 0—/
KL -
0—/7
YAT Q2
‘A YAT Q2 ‘A YAT Q2 KA YAT
Iy -
a) 6) B

Puc.16.1. lMpumep cxembl 3aliuTbl TpaHchopmaTopa:
a) HenpasunbHasi;  6) U B) — NpaBunbHas.
roe:  KAT- guddepeHumnanscHoe pene; KA —pene MT3; KL — pasgenutenbHoe npome-
XyTouyHoe pene, YAT Q71— anekTpomarHWT OTKMOYEHUS BbIKMoYaTenss CTOpoHbl BH,
YAT Q2- aneKkTpoMarHuT OTKMIOYEHNS BbIKIKOYaTens cTopoHsl HH.
AHanNorM4HbI NPUMEpP MOXHO MPUBECTM W ANS Cnyvas He pas3geneHHblX Lenen OTKIYeHUS
BbIKIToMaTENeN HU3LLEro 1 BbICLLErO HanpshkeHus TpaHcdopMaTtopa OT ra3oBou 3awmTbl. 3 puc.
2 a) sAcHa HEeBO3MOXHOCTb HE3aBUCUMOrO OTKMOYEHUs OAHOM M3 CTOPOH TpaHcdopmaTtopa 6e3
OTKITHOMEHNS OPYrOn.

+ - + -
? SA1 YAT Q1 T P A YAT Q1 7
\
R | -
S
KSG + KSC~
0—/40 L |
, KL~/
SA2 YAT Q2 1 sAz YAT Q2

Hfﬁ% ]

6) —

Puc.16.2. TMpumep cxembl 3almnTbl TpaHchopmaTopa:
a) — HenpaBunbHasi; 6) NpaBurbHas.
rae: SA1 n SA2 oTkntoYaroLLmMe KOHTaKTbl KMntoYva ynpasnieHns COOTBETCTBEHHO
BbikntovaTenen BH n HH; KSG — koHTaKT ra3oBoro pene.
He TpebyeT nosicHeHun, Takke, HEOOXOAMMOCTb KOHTPONS W30MsSUMM BTOPUMHBLIX Lienen, u
aHanusa Tex nocneacTBuii, KOTOpble MOTYT ObiTb Bbi3BaHbl MOSIBIIEHWEM CIyYalHbIX 3a3€MEHNN
B LiensiX onepaTMBHOIO ToKa, OCOGEHHO B Liensax ynpaereHus. HexenaTenbHO B 9TOM Cryvyae He
TONMbKO  OTKIKOYEHME TEX WM UHbIX  YCTPOWCTB, HO, ©e3yCcrnoBHO, HeOgomnycTUMO
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HenpeaycMOTpPEHHOE, a NOTOMY aBapuUHOE BKIOYEHUE OTAENbHbIX ANIEMEHTOB SHEPreTUYECKNX
YCTaHOBOK.

[MoaTomy, nMpu COCTaBfeHMM CXEM Ha MNEPEeMEHHOM OnepaTMBHOM TOKe, OMs YMeHbLUeHUs
BEPOATHOCTU CaMOMNPOM3BONbLHOro cpabaTbiBaHWs pene Unn 3anekTPoMarHUTOB ynpaBeHns npu
NOSIBNEHMN 3aMbIKaHWS Ha 3EMII0 B LIENSX MX KaTyLUeK, XKenaTtenbHO OAMH U3 BbIBOAOB KaTyLLKN
MOCTOSIHHO COEAMHATL C Lenbto, 06beanHeHHon ¢ Hynem (N).

4. ObecneyeHne HaOeXHOro (PYHKLMOHNPOBAHNSA CXEMBbI.

[na HagexHon paboTbl YCTPOMCTBA HE pPEeKOMEHAYeTCcs NpUMEHeHue GOonbLIoro KonmdecTea
nocnefoBaTtenbHO COeAUHEHHbBIX KOHTaKTOB. Tak, Hanpumep, Npu HanpskeHun nutaHus 2208,
npegenbHoe KoNnM4ecTBO NocnefoBaTeNlbHO COEANHEHHbIX KOHTAKTOB B LIenu - NATb.

Mpn cocTaBneHMM MOHTaXHbIX CXEM HEOOXOOMMO Y4YMTbIBATb, YTO MaKCMManbHOE KONMYECTBO
NPOBOAHMKOB MNOAKMOYaeMbIx K fobon knemme ycTponcTtea (npubopa) nnu psga 3axnmos
JOIMKHO ObITb He bornee 2-X.

Mpn cocTtaBneHMn cxemM Ha MNOCTOSAHHOM OMepaTMBHOM TOKe, ANA  YMEHbLUEeHUs
paspyLUNTESNIbHOrO BO3AENCTBUSA SNEKTPOXMMUYECKON KOPPO3UN Ha KaTyLUKU 3NEKTPOMarHMToB
ynpaBneHuss KOMMYTaLMOHHbLIX arnnapaToB, pacnofioXeHHbIX B LUKagax npuBoAOB, KaTyLLKK
OAHVM 13 BbIBOAOB NMOCTOSAHHO COEAMNHATCH C LENbIO, UMELEN OTPULATENbHbIN NOTEHUMann.

Tabnuua 1. YcnoBHble 0603Ha4YeHUS 3N1eMeHTOB.

O603- HanmeHoBaHue anemeHTa
Have-
HVe
AA YCTPOWCTBO perynupoBaHust Toka
AV YCTPOWUCTBO perynmpoBaHus HanpsXXeHns
AC Yctponicteo ABP
AK YCTPONCTBO (KOMMMEKT) pefie TOKOBbIX 3almT
AKb Yctpowicteo 6nokunposkm Tuna KPb
AKS YctpowcTteo AlNB
AKV YCTPONCTBO KOMMMEKTHOE NpoaosibHOM andp3awmTsl J1OM
AKZ YCTPOMCTBO KOMMMNEKTHOE pene conpoTUBeHus
AR YcTponcTeo komnnekTHoe pene YPOB
C KoHaoeHcaTtop
CB Cwunosaga 6aTtapes koHOeHCaTopoB
CG Bnok kKoHaeHcaTopoB 3apsaHbIv
EA1 LLivHka BcnomoraTensHas (711)
EA2 LLinHka BcnomoraTensHas (713)
EAH LnHka BcnomorarensHasi cobupatenbHas
EAA LnHka BcnomorartenbHas HanpshxeHus (A790)
EAC LLinHka BcnomoraTtensHasa HanpsxeHust (C790)
EB LLnHka 6nokMpoBKK
+EC LLvHka ynpaBnenunst «+»
-EC LLvHka ynpasneHuns «-»
ECS1 LLInHka cuHxpoHusaumm (721)
ECS2 LLInHka cuHxpoHusaumm (722)
ECS3 WnHka cnHxpoHusauum (723)
ECS4 WnHka cnHxpoHusauum (724)
+EN LLnHka curHanmsaumm «+»
-EN LLnHka curHanuaauum « -»
EHA WnHka curHanusauumn aBapuinHom
EHP LLnHka curHanusaummn npegynpeanTenbHom
EHT LLinHka curHanusaumum TeXHONOrMYeCcKomn
(+)EP LnHka muraHns
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EPD LnHka cbema muraHms

ES1.A | lUnHka HanpsikeHus cuHxpoHmsaunm (A610)

ES1.C | WuHka HanpskeHusa cuHxpoHnsaumm (B610)

ES2.A | WnHka HanpskeHUs cuHxpoHnsaunmn (A620)

ES2.C | WUnHka HanpskeHusa cuHxpoHusaunm (C620)

ESD LLvHka HanpseHus cuHxpoHnsaumm (A780)

EV1.A WwnHka HanpsbkeHua (TH ¢ obmoTkamu,
coefiMHeHHbIMY B 3Be3ay, A600)

EV1.B | WnHka HanpsixeHus (TH c obmoTkamn,
COeANHEeHHbIMK B 3Be3ay, B600)

EV1.C WnHka HanpsbkeHua (TH ¢ obmoTkamu,
coeauHeHHbIMU B 3B8e3ay, C600)

EV1.N | WnHka HanpsixeHus HenTtpanu (TH ¢ obmoTkamm, coeanHeHHbiMn B 3B8e3ay, N600)

EVLH WnHka HanpshkeHus HenTpanu (TH ¢ obmoTkamu, COeANHEHHBIMU B PA30MKHYTbIN
TpeyronbHuk, H600)

EV1.U | WwvHka HanpsixkeHusa HenTpanu (TH ¢ obmoTkaMu, cCoeAMHEHHBbIMY B Pa30OMKHYTbIN
TpeyronbHuK, 11606)

EV1.K | WnHka HanpsixeHus (TH ¢ obmoTkamKn, COeaMHEHHBIMU B Pa3OMKHYTbIV
TPEYronbHYK)

EVLF WwnHka HanpskeHus (TH ¢ obmoTkamun, coeaNHEHHBIMWN B Pa3OMKHYTbIN
TPEeyrosibHuK)

EVM.1 | lUnHka 3aWwmuTbl MMHUManNbHoro HanpsbkeHus (011)

EVM.2 | lUnHka 3aWwuTbl MMHUManNbHoro HanpshkeHus (013)

EY LLnHka nuTaHmMs NnpnBogOB BbIKIloYaTENENn

EK HarpeBaTenbHbI 3fIEMEHT

EL Jlamna ocseTutensHas

FA OneMeHT 3aLUMThbl N0 TOKY MTHOBEHHOIO JEeNCTBUS

FP OneMeHT 3aLUMThl N0 TOKY C BbIOEPXKKON BpeMEHM

FU MpenoxpaHnTenb NNaBKUK

FV PaspagHuk

GB Bartapes akkymynsitopos

GC CUWHXPOHHbIN KOMNEHcaTop

GE Bosbyantens reHepatopa

DA WHTerpanbHas cxema aHanorosas

DD MHTerpanbHas cxema ungposas, NOrm4eckum afieMeHT

K Pene

KA Pene Toka

KAT Pene ToKa ¢ HacblWwarLwmmesa TpaHcopmMaTopom

KAW Pene Toka ¢ TOpMOXEHNEM

KAZ Pene Toka punbTpoBoe

KB Pene 6nokMpoBku

KH Pene ykasaTenbHoe

KK Pene anekTtpoTennoBoe

KHA Pene nmnynscHon curHanusaunm

KL Pene npoMexXyTo4yHOe, MCMOSTHUTENBLHbIN OpraH

KM KoHTakTop, nyckaTtens

KQ Pene dukcaLmm nonoxeHns BbikNyarTens

KQC Pene dukcaumm nonoxeHnsa «BknovyeHo»

KQT Pene gukcaumm nonoxeHns « OTKNIOYEHO»

KCC Pene komaHabl «BkounTb»

KCT Pene komaHgbl « OTKNIOUYNTBL»

KSG Pene rasosoe

KSV Pene KOHTpoNsa uenen HanpsXeHns
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KT Pene BpemeHu

KV Pene HanpsixeHna

KW Pene mowHocTUH

KZ Pene conpotnBneHus

L PeakTop, gpoccenb, gyroracsuias katywka

LL [poccenb NIOMUHECUEHTHOM namnbl

LR PeakTtop

LG O6moTka BO30yXaeHWs reHepaTtopa

LE O6moTka Bo3byxaeHnss Bo3dyauTens

LM O6moTka BO3OyXaeHus anekTpoasuraTens

M [Burarenb

PA AmMnepmeTp

PC CyeTymK nMnynbLcoB

PF YacTotomep

PHE YkasaTtenb NonoxeHus

PG Ocuunnorpad

PQ Ykasatenb PINH

PS CUHXpOHOCKON

PT CekyHOoMep, Yachl

PTY CekyHOomep

PV BonbtmeTp

PR OmmeTp

PW BatTtmeTp

PI CYyeTumnK aKTUBHOM 3HEPTnn

PK CyeTymnK peakTMBHON 3HEPTnn

R PesucTop

RP lMoTeHumomeTp

RR Peocrar

RK TepmopesuncTop

RS LLIyHT nameputenbHbIn

RU BapucTop

Q PyOunbHuK, BbIKNoYaTENb CUINOBBLIX LEenen

QF BblkntoyaTenb aBToMaTUYeCKUn

QK KopoTko3ambikaTesnb

QS PasbegmHutens

QR OTpenutenb

Qw BolkntoyaTtenb Harpysku

QSG 3aszemnsoWmnn pasbegmH1UTENb

S PybunbHukK, Bbikno4aTenbs BCNoOMOraTenbHbIX Lenen, KOMMyTaLMOHHOe
YCTPOWNCTBO

SA MepekntoyaTtens, KoY BTOPUYHBLIX Lienen

SAB MepekntoyaTenb, KN4 B Liensix 6110KMPOBKM

SB KHonka

SBC KHonka «Bkniountb»

SBT KHonka « OTKNio4nTb»

SF ABTOMaTUYECKNI BbIKNOYATENb

SX Haknapgka onepatuBHas

SL Boeikntovartenb, cpabaTtbiBaloLwmMn 0T yPOBHS

SP Boikntovatenb, cpabartbiBaloLUn OT OaABIEHUS

SQ Bobikntovartenb, cpabaTtbiBaloLmil OT NONOXeHMS (MyTeBOW)

SR Boeikntovartenb, cpabaTtbiBaloLmin OT YaCTOTbl BpaLLEHUS

SK Boeikntovartenb, cpabaTtbiBaloLmMin 0T TeMnepaTypbl

T TpaHcdopmaTop
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TA TpaHcdopmaTop Toka

TAN TpaHcdopmaTop TOKa HyneBon nocrnenoBaTenbHOCTU
TAV TpaHcpeakTop

TL TpaHcdopmMaTop NPOMEXYTOYHbIN, Harpy3ouHbi, 6€e30nacHOCTH
TUV TpaHcdhopmaTop perynmpoBOYHbIN
TV TpaHcdopmaTop HaNpXKeHUs

TS OneKTPOMarHUTHbIN cTabunmnsatop
HA Mpnbop 3BYKOBOWM cUrHanmsauum

HG MHankaTtop CUMBOIbHbIV

HL Mpnbop cBeTOBOW CUrHANU3aLuK
HLA CseToBoe Tabno

HLG Jlamna c nuH301 3eneHomn

HLR Jlamna ¢ nnH30M KpacHon

HLW Jlamna ¢ nuH3on 6enomn

HV WNOHHBLIV 1 NONyNnpOBOAHUKOBLIN CUTHANM3aTop
FU lMnaBkn NpegoxpaHnTens

FV PaspagHuk

uv dasoperynarop, npeobpasoBaTenb HANPSXKEHNS
uviv dasoperynatop MOTOPHLI

4 OneKTPOHHbIN Npnbop

vC Boinpamutens

vD [wvoa, ctabunutpoH

VL OnekTpoBakyyMHbIN Npudop

VS Tupuctop

vT TpaH3nctop

X YCTPONCTBO COEaUHUTENBHOE

XA McnbiTatenbHbin 610K

XG McnbiTaTenbHbIA 3a)KUM

XN CoepguHeHne HepasbopHoe

XP CoefuMHeHMe KOHTaKTHOE, LWTbIPb

XS CoeguHeHe KOHTaKTHoe, rHe3ao
SG briok ncnoiTaTenbHbIN

XT CoepnunHeHue pa3bopHoe

Xw CoeaunHenne BY

YA OrnekTpomMarHmT

YAC ONEKTPOMarHUT BKIKOYEHUS

Y AT OnEeKTPOMarHuUT OTKIHYEHNS

YAB 3aMOK 9NeKTpPOMarHUTHON BITIOKMPOBKK
ZL OrpaHuyuTenb

2Q dunbTp KBapLEBbIn

ZA dunbTp TOKA

zv OUNbTP HaNPsPKeHUN

ZF dUNbTP YacToThI

UG Bnok nutanus

UF lMpeobpa3oBaTtenb YacToThl

UD lMpeobpa3oBaTtenb BbINPAMUTENbHbIN
uz lMpeobpasoBaTtenb MHBEPTOPHbLIV

BA 'pomKoroBopuTenb

BF TenedoH (kancrons)

BK [aTtyuk TemnepaTtypbl

BL doToanEeMeHT

BM MwukpodhoH
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Tabnuua 2. HekoTopble naTMHCKME M cCTapble pycCckue o6O03Ha4vYeHusi
3JIeMEeHTOB NepBUYHbLIX U BTOPUYHbIX CXeM
HaumeHoBaHue obopyaoBaHusi, annapaTyphl JlaTuHckoe Pycckoe
0603HaveHne o6o3HayeHue
TpaHcdopmaTop, aBToTpaHcopmaTop T T, AT
JInHNg anekTponepegayu w Bl
[suratens M yij
Bhikntovatenb Q B
MarHuTHBIN NyckaTenb, KOHTaKTop QYA nv
PasbeguHuTenb 3a3emnsowmii (CTaumoHapHbIn) QSG 3H
PaspsagHuk FV Pasp., P
TpaHcdopmaTop HaNpsKeHus TV TH
TpaHccopmaTop oT6opa HanpsikeHNs TLV TOH
OnNeKTPoOMarHuT BKINOYEHUS (B NPMBOAE MacCMsHOro YMC 3B
BblKMo4aTens)
KoHTaKkTop BKMOYEHMS (9NEKTPOMArHuT BKIIIOYEHNST B YAC Kr,
npvBOAE BO3AYLIHOIO BbIKMNOYaTENs) 3B
ONEKTPOMArHUT OTKINIOYEHNS YAT 30, KO
ABTOMaTUYECKUIA SNEKTpoABUraTeNbHbIN pegyKTop ABM AMP, AP
PyGunbHuk S Pyé6., P
PyGunbHWK 3a3emMnsiowmn SG 3P
Kntoy ynpasneHus SA KY
KHonka ynpasneHus SB KH
Haknagka onepaTtuBHas, OTKMYaloLLee YCTPONCTBO SX H, OY
BcnomoraTtenbHbI KOHTAKT; BbIKIOYaTeNb, cpabaTbiBaloLwmin SQ BK, BK
npyv SOCTWKEHMUN 3a4aHHOrO MONOXEHNS (KOHLEBOW, NyTEBON)
BcnomoraTtenbHbI KOHTaKT B LIENW aNeKTpomarHmta SQC BKB
BKITHOYEHMS
BcrnomoraTenbHbI KOHTaKT B Lenn anekTpomarHuta SQT BKO
OTKIHOYEHUS
BcnomoraTtenbHbIN KOHTaKT FOTOBHOCTU MPYXXWH, SQY Krn
yrnpasnsgeMblil anekTpogsuraTenem 3asoga npyxmd ABM
BcnomoraTtenbHbIn KOHTaKT, (PUKCUpYOLWNA aBapunHoe SQA BKA
OTKIIOYEHME BbIKIIOYaTens 3ambikaeTcs npu niobom
BKITHOYEHMWU BbIKIOYATENS, @ pa3MblKaeTcsl TOMbKO OT Krova
ynpasnexus nnu TY)
BcnomoraTtenbHbIN KOHTaKT, 3aMbIKaloLLMNCS NPY OTKITHOYEHWN SQK BKO
BbIKNOYaTENs
BcnomoraTtenbHbI KOHTaKT, 3aMbIKaOLLIMIACS SQM BK
npu BKIKOYEHUN BbIKIOYATENS!; OCYLLECTBISAET NyCcK ABUraTens
ABM
Bnok nutaHus UG b
YCTpPOWCTBO 3apsgHoe AU y3
Bnok KoHAeHCaTOPHbIN 3apsaHbIN CG BK
BbinpsiMnTENBHBLIN MOCT VS B
[MnaBkui npegoxpaHuTenb F nn
Pene npomexyToyHoe KL P
Pene Bpemenu KT PB
Pene gukcaumm nonoxeHus Bblknoyarens KQ PO
Pene ykasatenbHoe KH PY
Pene komangbl BKITKOYNTD KCC PKB
Pene komangbl OTKIMKOYNTDb KCT PKO
Pene nonoxexua BKIKOYEHO KQC PI1B
Pene nonoxenuns OTKITKOYEHO KQT PI1o
Pene KOHTponsa HanpskeHUs Ha LWMHaX KVA PHLI
Pene KOHTponsi CUHXPOHM3Ma KSS PKC
Pene KOHTpoNs HanpsbKeHUs Ha NHUN Kvw PHI
OnekTpoTennoBoe pene (Tepmopene) KST PT°
KOHTaKTHbIN MaHOMEeTP BP KM
CyeTymk PI Cy
Owuopn VD A
YctpoincTteo AlNB AKS AllB
BonbTmeTp PV "4
AmMnepmeTp, MunnnamnepmeTp PA, PmA A, mA
CekyHgomep PT C
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Ta6bnuua 3. dnemMeHTbl MAPKMPOBKU BTOPUYHbIX Lienewn

Ta6nuua 3.1. LLUnHKM ynpaBneHMAa u namn cUrHanusauum rnosioXXeHus B
Lensix NOCTOSAHHOrO TOKa

MNMo3nymoHHoe Mapka HasHnaveHune
obo3HayeHune uenu LWWHKK
LLUNHKW LUNHKN
+EY — WLnHKM ~ nuTaHMa  9nekTpoMarHuToB
- EY — BKIMIOYEHUA MacrnsHbIX BblKIoYaTenemn
+EC — « + » ynpaeneHus Mpn ogHom cucte-
+EC1 — Me LUMHOK ynpasre-
+EC2 — HUA
| cuctembl LUMHOK
Il cuctemsbl LUMHOK
-EC — «—» yrnpaBneHus Mpu ogHon cucTe-
— M€ LUMHOK ynpasre-
- EC1 — HUA
— EC2 | cnctembl LLUWHOK
Il cuctembl LUMHOK
(+) EP 100 WwnHka Mpn ogHon cucte-
— «MUraHusI» namn M€ LUMHOK ynpasre-
(+) EP1 — cuUrHanusaumm HUS
(+) EP2 NONoXeHus | cuctemsbl LLMHOK
BbIKItoMaTenen Il cuctembl LUMHOK
(+) EC 200 «TeMHbIN» nnoc | Npn ogHom cucTe-
— curHanusauum Me LUMHOK ynpaere-
(+) EC1 — (Npy NUTaHuM namn | HUK
(+) EC2 curHanusauum ot | cuctembl LUMHOK
uenen ynpasneHust) Il cuctembl LLUMHOK
Tabnuua 3.2. LUnHKM curHanusaumm B LensX NnoCTossHHOro ToKa
[No3numoHHoe Mapka uenu HasHauyeHne WwnHkun
ob603Ha4eHne LLINHKW
LLINHKW
+EH 701 « + » curHanmsaumm
—EH 702 «—» CUrHanm3auum
(+)EH 703 «TeMHbI» NMNOC  curHanuaaumm  (Npu NUTaHUK
namn oT Lenen curHanmsauunm)
EHL 704 LLnHka npoBepkn MCNpaBHOCTM namn
CUrHanbHbIX Tabno
EHA 707 (705) lUnHka 3BYKOBOW CUrHanvsauuMvM aBapumnHoro
OTKITOYEHUS
EHP1 709 MrHOBEHHOIO
LLUnHKn nencTena
EHP2 711 3BYKOBOWM C BblEPXKKOMN
npeaynpexagatowen BpeMeHU
EHP3 713 CuUrHanmsaumm obwmx nnu
APYrMxX CUrHanoB
EAN LUnHka BblzoBa Ha cekuuio KPY CH 6 kB
Npu HENCMPABHOCTAX Ha CeKuun
(N — Homep cekunmn)
EA1 BcnomoraTtenbHble  LUMHKA  CUrHanu3aumm
EA2 Ons nogcTaHunmn
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TABJIMLUA 3.3. PACMPEAENEHUE reynn Yncen and oObO3HAYEHUA

LIENEW YNPABJIEHUA MNOCTOAHHOIO TOKA

HavnmeHoBaHWe uenm

prnnbl yncen anst o6o3HaYeHns Lenemn ynpaBneHna KOMMYTauMOHHbIX annapaToB

B Npegenax OAHOW NPOEKTHOW (OYHKLMOHANBHOM rpynmbl

OcHoBHas rpynna uucen 1-99 101-199 201-299 301-399 401499 501-599
JononHutensHasa rpynna — 11011199 1201-1299 13011399 1401-1499 1501—1599
uncen (B criyyasx, Korga 21012199 22012299 2301-2399 | 2401-2499 2501-2599
yncen ogHoW rpynnbl uT. o nT. a. nT. A uT. 4. nT. a.
HeJoCTaTO4HO)

« + » LUenu nuTaHusa 1 101 201 301 401 501
«—» Uenu nutTaHus 2 102 202 302 402 502
Llenb BkntoyeHus 3 103 203 303 403 503
Lienb 3eneHoit namnbl (npu 5 105 205 305 405 505
CBETOBOM KOHTpOne) wunu

Lenb KaTyLwwKku npo-

MeXyTouy-Horo pene KQT

(Npw 3BYKOBOM KOHTpOsie

Lenu BKNKYEHUs)

Llenb oTkntoyeHus 33 133 233 333 433 533
Llenb kpacHol namnmbl 35 135 235 335 435 535
(Npy cBETOBOM KOHTpOIe)

NN Lenb KaTyLKu Npo-

MexyTouHoro pene KQC

(Npu 3BYKOBOM KOHTpOIse

Lenu OTKNYeHus1)

Lienu BKItOYEHMS 3-19 103-119 203-219 303-319 403-419 503-519
Llenn katywek pene- 20-29 120129 220-229 320-329 420429 520-529
NoBTOPUTENEN LUMHHBIX

pasbeavHuTenemn

Llenun oTkntoyeHus 3049 130-149 230-249 330-349 430-449 530-549
Llenn ABP, AlNB v gpyrow 50-69 150-169 250-269 350-369 450-469 550-569
aBTOMaTUKM

Llenu namn curHanusauum 70—79 170-179 270-279 370-379 470-479 570-579
nonoxeHus (Npu 3ByKOBOM

KOHTporne uenen yn-

paBneHus)

Llenun kaTywek pene 80-89 180-189 280-289 380-389 480-489 580-589
uKcaunm KomaHg

ONCTaHLMOHHOro

ynpasneHusi

Llenu 3BykoBOM 90-99 190-199 290-299 390-399 490-499 590-599
curHanusaumm aBapuitHoro

OTKIHOYEHUS

Llenn anekTtpomarHuTOB 871—874

BKITIOYEHUA BbIKNoYaTena

PesepBHble rpynnbl
yucen

875-899 (1875-1899, 2875-28991nT.4.)

Llenu uHauBMayanbHbIX
CUrHanos

901-999 (1901-1999, 2901-2999 n 7. A.)
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Ta6bnuua 3.4. PacnpegeneHue rpynn uncen ansa o6o3HavyeHnA Lenen ynpaBneHus
nepemMeHHOro Toka

HasHaueHue uenen

pynna 4yvMcen ansg MapkMpoBKU Lenen (BbiKnoyaTens,
OAHOW NPOEKTHOM PYHKLMOHANbLHOM rpynnbl

1 Ap.) B npegenax

OcHoBHasi rpynna yucen A(B,C) 1-99 A(B,C) 101-199 A(B,C) 201-299 A(B,C) 301-399
Llenn ynpaBneHus A{B,C) 3-49 A(B,C) 103-149 A(B,C) 203-249 A(B, C)303-349
Llenb BkNtoyYeHuns A(B,C) 3 A(B,C) 103 A(B,C) 203 A (B, C) 303
Llenb oTknyeHus A(B,C) 33 A(B,C) 133 A(B,C) 233 A (B,C) 333
Lienn ABP, AMNB n gpyron A(B,C) 50-69 A(B,C)150-169 A(B,C) 250-269 A(B,C) 350-369
aBTOMAaTUKM

Llenn namn curHanusaumm A(B,C) 70-79 A(B,C) 170-179 A(B,C) 270-279 A(B,C) 370-379
nonoXxeHus

Llenu kaTywek pene A(B,C) 80-89 A(B,C) 180-189 A(B,C) 280-289 A(B,C) 380-389
duKkcaumm kKomaHg

OWCTaHUMOHHOrIO yrnpaBneHus

Llenwn 3BykoBoit A{B,C) 90-99 A(B,C) 190-199 A(B,C) 290-299 A(B,C) 390-399
CUrHanu3aumm aBapuimHoOro

OTKIOYEHNs

Llenn  anekTpomarHuTOB
BKITHOYEHWS BbIKIoYaTenen

871—874 (A,B,C.N)

Llenn uHauBuayanbHbIxX
CUrHanos

900—999

Ta6bnuua 3.5. O6o3HayeHue uenen TT AnNA penemMHOM 3aWNTbI U
M3MepUTeNbHbIX NPUOOPOB 0AHON (PYHKLUMOHANBLHOW MPOEKTHOW rpynnbl

O6o3Ha- JononHuteneHble
YeHue O06o03HauyeHnst 4nst TOKOBbIX Lener ansi dasbl nopsiAKkoBblE HOMepa
TT TOKOBbIX Lienen

B CXeme A B C N
TA1 A 411-A 419 B 411-B 419 C 411-C 419 N 411-N 419 A (B, C, N) 4110-4119
TA2 A 421-A 429 B 421-B 429 C 421-C 429 N 421-N 429 A (B, C, N) 4210-4219
TA9 A 491-A 499 B 491-B 499 C 491-C 499 N 491-N 499 A (B, C, N) 4910-4919
TA10 A 501-A 509 B 501-B 509 C 501-C 509 N 501-N 509 A (B, C, N) 5010-5019
TA11 A 511-A 519 B 511-B 519 C 511-C 519 N 511-N 519 A (B, C, N) 5110-5119
TA19 A 591-A 599 B 591-B 599 C 591-C 599 N 591-N 599 A (B, C, N) 5910-5919
TA20 A 801-A 809 B 801-B 809 C 801-C 809 N 801-N 809 A (B, C, N) 8010-8019
TA21 A 811-A 819 B 811-B 819 C 811-C 819 N 811-N 8199 A (B, C, N) 8110-8119

Mcnonb3oBaHHas nuTtepartypa.

1. C.1.NesHos, A.Jl1.daepmaH, J1.H.MaxnumHa. YcTponicTBo n obcrnyxmBaHne BTOPUYHLIX LiENen
anekTpoycTtaHoBoK. MockBa, «QHeproatommnsaaT», 1986 r.

2. B.H. KamHeB «YTeHne cxem n vyepTtexein anekTpoycTtaHoBOK». MockBa «Bbiclwas wkonay,
1986 r.
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