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NMpeaucnosue

Knura npeacrapiser co00l NpakTUUECKOe PYKOBOACTBO MO YCTpOHi-
CTBY U MOHTQ)XKy COBPEMEHHOU ObITOBOH DJIEKTPONPOBOJIKH B KBapTHpE.
OcHoOBHasl LeJib KHUIM — MOMOYb KaXKJOMY JKeJalollemMy pazoOparbces
B TOHKOCTSIX COBPEMEHHOH KBapTUPHOW BJIEKTPOMPOBOJAKM, HAuMHas ¢
noadopa COCTABJSIIOUIUX €€ DJIEMEHTOB U 3aKaH4YuBas MOHTa}XOM ycTa-
HOBOYHbIX u3Aeaui. [IpuBenenHble npodeccuoHanbubie COBETH JOKHbI
NoMOYb BJiaJe/iblaM KBapTUP MPUOOPECTH COOTBETCTBYIOUIUE HABLIKU B
PEMOHTE EKTPONPOBOJKH C MCMOIb30BAHHEM COBPEMEHHBIX TEXHOJO-
MU U 3JEKTPOTEXHUUYECKUX U3Ae/IUiA. M3yunB npeasiosKeHHbI MaTepu-
ajl, 4uTareSb CMOXKET HE TOJbKO MPaBWIbHO BbIOpaTb HEOOXOAUMbIE
KOMIMOHEHTbI /ISl KBAPTUPHON DJIEKTPONPOBOAKH, HO U CAMOCTOSATENBHO
YCTAHOBUTb U MOJK/IIOUUTb UX B cBOel kBapTupe. [Ipy HanucaHuu KHUru
aBTOP KCMOJIb30BaJ Pa3zvMiHble UCTOUHHUKU, B TOM 4MC/Ee U 7-10 penak-
uuto 1Y (IlpaBuna ycTpoicTBa 3/1eKTPOYCTAHOBOK), BCE OHU MPUBE/IE-
Hbl B pazaene "PekoMeHnyemMbie UCTOUHUKH" .

Knura cocrout u3 Ttpex rnae. /7iaea ! BKAKOHAeT Tak Ha3bIBa€MbIi
"3IEKTPOTEXHUUECKUH MHUHMMYM", OCBOEHHE KOTOPOro MO3BOJIMT pa3o-
Oparbcs B 0COOEHHOCTAX (PYHKLMOHUPOBAHUS KBAPTUPHOM 3IIEKTPONpo-
BoAkH. OcobenHo BakeH naparpad, MOCBALUEHHBIH CXeMaM 3JIeKTPO-
cHabxxeHusi. [lpuBeaeHbl coBeTbl N0 BLIGOPY U3MEPHUTEbHBIX MPUOOPOB,
WHJMKATOPOB W YKa3zaTesied HanpspKEeHUs MPpU MPOBEACHMU DJIEKTPOTEX-
Huyeckux pador. OOpalueHO BHUMaHUE Ha Mepbl 21eKTPoOe30NacHOCTH.



2 lMpeducnosue

JaHbl pekoMeHAalKK, KaKk MOCTYNUTh MPHU MOPAXKEHWU HElOBEKa AJIeK-
TPUUYECKUM TOKOM.

B crase 2 paccMOTpeHO YCTpOMCTBO KBApPTUPHOW MPOBOAKU M 3JIK-
TPOTEXHUUYECKHE KOMIMOHEHTbl, HEOOXOAUMbIE MPU €€ MOCTPOCHUH WK
pemonTe. [lpennokeHbl KOHKPETHBIE COBETbI MO BBIOOPY 3MEKTPOCHET-
UHMKOB, X YCTAHOBKE W MOBEPKE, U OMUCAHO BCE, YTO CBSI3AHO C UX DKC-
miyarauyeid. PaccMoTperbl 0coOeHHOCTH BbIOOpa U MOHTa)Ka MPOBOAOB
Ul 3ieKTponpoBoakU. 1loapoGHO UW3/10KeHbl COBPEMEHHbIE METO/b
CpallMBaHUs U OTBeTBJIEHMA MpoBoAoB. llpuBeneHa TexHonorus mpo-
KJIaJIKK CKPBLITOH NPOBO/IKM W NPOBOJIKU B Kabesb-KaHanax.

I'nasa 3 mocBslleHa MOHTaXY JIEKTPOYCTaHOBOYHbIX m3aenuid. [loa-
poOHO onucaHbl CNOCOObI CAMOCTOSTEILHOM YCTAHOBKH BbIKJIIOUATENEH,
pozetok u moctp. IlokazaHo, Kak OpOBEPSTb U UCOBITHIBATH U3OISILUIO
2JIeKTPOCeTH. Y/IeIeHO BHUMaHWE METOJIMKE OOHapYKEeHUsSI HaIU4Ms W
Mecta 00pbiBa B MpoBoAKe. PaccMOTpeHbl HEKOTOpBIE 4acTO BCTpEvaro-
LIMECsl HEUCTIPABHOCTH JIEKTPONPOBOKU U UX YCTpaHEHHUE.

MHOXecTBO WILTIOCTpalMi K NPUBEICHHOMY MaTepually AeflacT W3-
JIOXKEHHE MOHSTHBIM AaXKe YHUTATENI0, MaJO-MalbCKK 3HAKOMOMY C 2JIeK-
TPOTEXHUKOM.

Ilpunosxenus coaepkar Mojie3Hbie CpaBOyYHble CBEEHHUS O LIBETOBOM
MapKUPOBKE PE3UCTOPOB M YCIOBHBIX rpauyeckuX OOO3HAUYCHHSIX Ha
DJIEKTPUUECKUX cXeMaX. 3/7eCb NPUBEACHbI TAKXKEe OCHOBHbIE CBEJCHHS O
KOHICHCATOPAaX, UCMIONbB3YIOLIMXCS 15 TAlUCHUS HAMPSHKEHUS U MOBbILLE-
HUs  KO3(PPULMEHTA MOUIHOCTH 3JIGKTPOYCTaHOBOK. JlaHbl OykBeHHO-
QpoBble 0603HAYECHUS 32 KUMOB U MPOBOAOB, & TAKXKE LIBETOBOE 0003HA-
ueHue 1KH. OO000ILEHbI JlaHHbIE TIO Pa3/IM4HBIM THMAM CUETUYMKOB DJIeK-
TPOSHEPTUM U aBTOMATUUYECKUM BBIKITIOUATEISM, BBITYCKAGMbIM OTEHECT-
BEHHOM MPOMbILIEHHOCTbIO, Yuratens Hakiaer 3aech HEOO0XOAUMbIE
JaHHbIC /IS PAKTUYECKOTO MPUMEHEHHS M30JUPOBAHHBIX HAKOHEUHUKOB
NpU OMPECCOBKE MHOIOMPOBOJIOYHBIX TPOBOIOB U MHOT'0€ JIPYroe.

Kuura npennasHavueHa Ui LIMPOKOTO Kpyra 4MTaTesiei, sKeaaroimnx
NOAJEPKUBATL B UCMPABHOM COCTOSIHUM W MPU HEOOXOAMMOCTHU Camo-
CTOATENIBPHO PEMOHTHPOBATh JOMALIHIOK 3JEKTPOCeTh, COONMogas npu
DTOM BCE MePbl NPEAOCTOPOKHOCTH B 0OPALICHUH C JIEKTPUUYECTBOM.

ABTOp OyAeT MpHU3HATENCH TeM UYUTATENAM, KTO BBICKAXKET CBOM 3a-
MeuaHusl Ui noxkenanus no kuure (modernelectro@inbox.ru).

[Tectpuxor B. M., Poccus, r. Cankr-IletepOypr, Ctapas nepeBHs.
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OcHoEBHbIE CEeaeHUs
06 aNneKTporexXHuKe

1.1. Kak nosaBnseTtcsa
3NIEKTPUYECKUN TOK

Cpeau u3BeCTHbIX POPM FHEPruii HaUOOIIbIIICE NPUMEHEHUE B HALLIEM
ObITY HaXOJMT 3JIEKTPUUECKas. JTO CBA3aHO C TEM, YTO €€ JOBOJIbHO
MPOCTO MPEBPaTUTh B Apyrue (GopMbl SHEPruid, HaNpUMep, B TEILIOBYIO,
MEXaHUUYECKYIO WM onruyeckyro. Takoe mpeBpaleHUe MOKHO OCyLie-
CTBUTbH B pas/IMUHbIX YCTAaHOBKax W ABUIaTC/IsAX NEPEMECHHOI0 WU I10-
CTOSIHHOrO TOKa. MCTOYHMKAMM 3JIEKTPUYECKOH SHEPrud MOryT ObITb
DJICKTPHUYCCKHUE TIeHEpPATOpbl, rajJlbBaHUYCCKUC JJICMCHTbI, COJIHCYHbLIC
Oaraped, TEpMODJIEMEHTbI, SJePHbIE YCTAHOBKU U Ap. Dusnueckue wiu
XUMHUYCCKUEC MPOLECCChI, MPOUCXOAALNE B 3TUX YCTAHOBKAX, MPUBOAAT K
BO3HUKHOBCHHUIO DJJICKTPUUYCCKOI'O TOKa. aﬂeKTpl/llleCKI/lﬁ TOK, KaK H3-
BECTHO, MpeCTaB/isieT co0oil ynopsioueHHoe (HanpaBiIeHHOE) IBHXKeE-
HUE DJIEKTPUYECKH 3apsHKEHHBIX YaCTHLL. 3a HaNpaBjIeHHE TOKA yCJIOBHO
NPUHUMAKOT HAMpaBJICHUC ABHUXXCHUA MOJIOKUTC/IBHO 3aPAXKCHHbLIX Yac-
TUL, APYTUMHU CIIOBAMHU, TOK BO GHEULHel yenu uoem om noa0ICUMeNbHO-
20 ROMIOCA UCTNOYHUKA K OMPUYAMENbHOMY, @ BO BHYyTPEHHEH Lenu — OT
OTPULIATEIbHOIO MOJIFOCA K OJIOKUTEbHOMY.
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3ameuvaHue. npl/lHFITOE HanpaeneHne Toka B NpoBOAHUKE MPOTUBO-
NONOXHO OABWXEHUID B HEM SJEKTPOHOB. Takoe onpeaeneHne cvmn-
TaeTCAd He O4YeHb yaayHbIM, HO C HUM CMUPUSTUCL KU3-3a TOro, YTO OHO
noABUIOCH B T€ BPEeMeEHa, Korga npoxoxaeHne Toka Yepes metannbl
Obino cnabo N3y4YeHo, a o6 ANEeKTPOHe MaJ10 YTO N3BECTHO.

I[J'[S[ KOJMYECTBCHHOU OLIEHKH SJICKTPHUYCCKOIro TOKa HCIIOJIb3YCTCA
MOHATHUE CHJIa TOKa, a B IMPOCTOpCHUHN O0OBIYHO roBOpAT, KaKOM TOK B
3TOH LIEMH. Cunoili Toka Ha3bIBaeTCs BEJIMYHHA, KOTOpas XapaKTepU3yeT
CKOPOCTb IMPOTEKAHUA 3apsaaa 4epe3 CCHCHUEC IPOBOAHUKA. Cuna toka /
ONpeaACIACTCA KOJINMYECTBOM JJICKTPHUYCCTBA ¢, IPOTCKAOIIUM Y€pE3 I10-
NnepevHoe CCUCHUE IMPOBOAHHUKA 3a CAUHHULLY BPEMCHU t

=1 (1.1)
!

Enununa uamepenus cunbl Toka — ammep (A) — Ha3BaHa B 4ecTb
(paniry3ckoro ¢usuka Auape Mapu Ammnepa (1775—-1836).

HonbHble 1 KpaTHble eAUHULbI TOKa
1 Munnuamnep (MA) = 0,001 A = 102 A;
1 amnep (A) = 1000 MA = 10° MA;
1 Mukpoamnep (MkA) = 0,000001 A = 10° A;

1 kunoamnep (kA) = 1000 A =10° A.

I[J'lf[ U3MEPCHUSA CUJIbI TOKA B DJICKTPUUCCKHUX LCTAX NPUMEHAKOT NPpH-
Oopbi, Ha3biBaeMbie avnepmempamu. Popmyaa (1.1) no3soaser onpese-
JIUTh KOJIMUYECTBO 3JIEKTPOHOB, MPOTEKAloLMX 3a | cekyHay uepes nore-
peyHoe ceueHue mpoBOAHMKA Npu cujie Toka B 1 A. CorjacHo crpaBoy-
HBIM JIAHHBIM 3apsij OJHOTO SJIEKTPOHa coctaemiseT ¢ = 1,602-107"° Kn
(Kn — xynoH, eauHMlia W3MEpPEeHMs BEJWYMHBI 3apsga Tena). Torma
1 A =ne/l ¢, rae n — HEU3BECTHOE YMCJIO AJICKTPOHOB,

Orcroma n = 1/1,602-10"° ~ 1,602-10'® snexrponos!

DJleKTpyUUecKre 3apsiibl MoJ| ASHCTBUEM BJISKTPUUYECKOrO MOJsi MOTYT
JIBUraThCsl YropsiiodeHHO. Hanuuue 31eKTpruueckoro nosisi 1 cBOOOJHbIX
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HOCHUTEJIeH 3MeKTPUYECKOro 3apsifa — NOCTaTOUHOE YCJIOBHE CYIIECTBO-
BaHUS JIEKTPUUECKOTO TOKa. DJIEKTPUUECKOe 0JIe MOXKET ObITh CO3AaHO,
Harpumep, IBYMsl 3JIeKTPUUECKUMH 3apsiaMU C MPOTUBOMNOIOKHBIMU 3Ha-
kamu. Ecnyn 3T1 3apsiabel coeAMHUTh NPOBOJHUKOM, TO HA MTHOBEHHE IO
HEeMy MOTeYeT MIEKTPUUeCKUi TOK. [ IIUTeIbHOro MpOTEeKaHUsl TOKa B
MPOBOIHUKE TpeOyeTcsl clielualbHbli MCTOYHHK, B KauecTBE KOTOPOIro
MOXKEeT OBbITh B3SIT, HANpUMep, TalbBaHUYECKUI 37eMeHT (0ObiuHas Gara-
pelika), TepMO3JIEMEHT WK renepaTop. s 3TUX HCTOUYHUKOB XapaKTepHO
TO, UTO HA OJHOM HX 3aKHME HMMeeTCs H30BITOK 37IEKTPOHOB, a Ha Ipy-
romM — HenocTtatok. MiHaue roBopsi, cylecTByeT pa3HOCTb 3JIEKTPUUECKUX
YPOBHEH Ha 3a)KMMax MCTOYHUKA TOKa, KOTOPYIO Ha3bIBAKOT PA3HOCHIBIO
nomenyuanos Wy HampsbkeHreM (00o3HaudaeTcst JIAaTUHCKOM OykBoit U).
Taxum 006pazom, pa3HOCTb MOTEHLMAIOB U SIBJSETCS] IPUYUHON BO3HUKHO-
BEHUS! JIEKTPUUECKOTO TOKa. DJIEKTPOHbIL, B 3aBUCUMOCTH OT THUIIA UCTOY-
HHKa, NOJTy4YatoT UMITYJIbC ABWKEHUS Pa3IUyHOMU BennunHbl. CUbl, BbI3bI-
BalOLlME [EpeMeLleHUe 3JIeKTPUUECKUX 3apsaoB BHYTPU HCTOYHUKA
MOCTOSIHHOTO TOKAa MPOTUB HAINpPaBIEeHUs ASHCTBUS CHIT JIEKTPOCTaTHYe-
CKOTO TMOJIsl, Ha3bIBAIOTCSL CMIOpOHHUMU cuiiamu. B ranpBaHuueckom sie-
MEHTE CTOPOHHME CHJIbl BO3HHUKAIOT B Pe3yJbTaTe 3J1€KTPOXUMUUECKUX
MpPOLIECCOB, MPOUCXOAALIMX Ha TpaHULIe pazfena "3MeKTpold — 3JeKTPo-
aut". JleficTBre CTOPOHHUX CUJ1 XapaKTEePU3YETCsl 9AeKMpPOoOSUdICYIeli CU-
a0t (OJ1C). B 3amknyTOoM koHType D/IC mpencrasnser cobol OTHOLEHHE
paboTbl CTOPOHHUX CHJI IIPU NEPEMELLCHUH 3apsiia BIOJb KOHTYpa K 3apsi-
ny. B 3amkHyTO# Llenu Oyner CyiuecTBOBaTh MOCTOSHHbIN 31€KTpUuecKuid
TOK TOJIBKO TOr[a, Korja B Hed NEeHUCTBYIOT CTOPOHHHE CHIIbIL, T. €. €CTb
OJIC. Hanpumep, 31eKTpOABHKYILASL CUJla FAJIbBAHUUYECKOIO 3J1€MEHTa —
3TO paboTa CTOPOHHUX CHUJI MIPU MEPEeMELICeHUH €AMHUYHOTO MOJIOKUTEb-
HOro 3apsia BHYTPU 3JIeMEHTa OT OHOro mojoca K Apyromy. Ecnu Ha
Oarapelike HanrcaHo "4,5 B', 3Ha4UUT, CTOPOHHKE CUITHI (B TAHHOM CITydae
XUMHUYeCKHe) coBepiuatoT padoty 4,5 [k npu nepemernenun 3apsga 1 Ko
OT OZIHOTO NoJItoca OaTapelKu K Apyromy.

OJIC onpenenser cuily TOKa B LENU MPU 3aJaHHOM €€ CONPOTUBIIE-
HUM U YUCJIEHHO PaBHA Pa3HOCTH MOTEHLMAJIOB Ha MOJIIOCAX Pa30OMKHY-
TOro UCTOYHUKA Toka. Enunuueil uamepenua 9JIC U HanpspKeHUs! ABIIS-

*
3aKUM — ChEMHOE [IPUCTIOCOOIIEHUE 1J1s1 IPUCOSAUHEHHS 1EKTPUUECKUX IPOBOOB.
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etcs gonvm (B), Ha3BaHHBIN B UeCTh MTANbIHCKOTO (U3MKa AlleccaHpo
Bonpra (1745-1827).

[onbHble U KpaTHble eguHuubl SAC 1 HanpsXxeHUsA
1 MunnueonsT (MB) = 0,001 B = 107 B;
1 BonbT (B) = 1000 MB = 10° mB;
1 MykpoBonbT (MKB) = 0,000001 B = 107° B;
1 kunosonbT (kB) = 1000B = 10° B.

[Tpubop st namepenus DJ1C 1 HanpsiKEHUs HA3BIBACTCS GOILINMEM-
pom. OH Bceraa BKJIIOYACTCA B LieMb NApajljieJbHO TOMY 3JIEMEHTY, Ha
KOTOPOM XOTSIT U3MEPUTh HATPsDKEHHUE.

Otmerum pazuuiy B noHsatusx "OC" u "nanpsokenne". 3/1C — xa-
paKkTepuCTUKa MCTOYHHMKA TOKA, U €€ BEJMYMHY MOKA3bIBAET BOJILTMETD,
MOJCOEAUHEHHBIA K KJIeMMaM UCTOUYHUKA NpU pazomxHymoi uenu. [Ipu
3AMKHYMOU LeNU, TOT XK€ BOJbTMETP MOKAa3bIBAECT BEJIUUUHY HANPAJICE-
HUs WCTOYHMKA TOKa. TONbKO MpH pa3OMKHYTOH 3JE€KTPUUYECKOH Lenu
HanpsHKeHUE UCTOYHHMKA TOKa YUCIeHHO paBHO ero DJIC.

1.2. OneKTponpoBOoAMMOCTb BeLUeCcTB

Bce BeectBa mo cnocoOHOCTH MPOBOAUTH 3EKTPUUECKUH TOK yc-
JIOBHO J€JIAT Ha NMPOBOAHMKH U AUAIEKTPUKU. [IpomekyTouHOE nosoxke-
HUE MEXAY HHUMH 3aHUMaloT MOJyNpoBOAHUKH. [lox npoBogHUKamMu Mo-
HUMAalOT BELLECTBA, B KOTOPHIX UMEIOTCA CBOOOAHbBIE HOCUTENH 3apsoB,
crnoco0Hble MepeMelaThes Mo AeHCTBUeM 3nekTpudeckoro nosd. Ilpo-
BOJHUKAMH SIBJIIIOTCS METaJLJIbl, paCTBOPbI WM pacIulaBbl COJNEH, KUCIOT
U IeJT0YEH.

Mertannpl, Onarogapsi CBOMM YHHUKAaJbHbIM CBOMCTBAaM 3JIEKTPOMNPO-
BOIHOCTH, UMEIOT OOJIbLIOE pacnpoCTpaHEHHE B 3JIEKTpoTexHuke. s
nepefavyy JIeKTPOIHEPTUU UCTIONB3YIOT B OCHOBHOM MEJHBIE U aJIIOMHU-
HHUEBbIE TIPOBOAA, B UCKITIOUHUTENbHBIX citydasx — cepeOpsabie. C 2001 r.
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3JIEKTPONPOBOAKY MOJ0XKEHO BbIMOJIHATH TOJBKO MEAHBIMU MPOBOAAMHU.
AJNIOMHUHUEBbBIE MPOBOJA MOKA NPUMEHSIOT U3-3a WX JCLUEBU3HbI, a TaK-
JKe B TeX CilydasX, KOrja MX UCIOJIb30BaHUE BIIOJHE ONPABAAHHO U HE
MpeACTaBIsieT OMacHOCTU. AJIIOMUHHUEBbIE MPOBOJA Pa3peLUEeHbl IS H-
TaHUs CTallMOHApHBIX MOTpeduTeNnell ¢ U3BECTHOM 3apaHee, rapaHTUpO-
BaHHOH MOIIIHOCTBIO, HalpuMep, HacOCOB, KOHAULIMOHEPOB, BEHTUJIATO-
POB, OBITOBBIX PO3eTOK ¢ Harpyskoii no 1 kBr, a Taoke 1y Hapy>KHOU
3JIEKTPONPOBOAKH (BO3AYIUHBIX JUHUH, MOA3EMHBIX Kabenedl u T. IL.).
B xunuinax gomycTUMBbl TOJBKO NPOBOAA HA OCHOBE MEH.

Mertanibl B TBEPIOM COCTOSSHUM UMEIOT KPUCTANIMUECKOE CTPOSHHUE.
UYacTuupl B KpUCTa/ulax paclosiokKeHbl B ONpeAeJeHHOM Nopsake, oopa-
3ysl NPOCTPAHCTBEHHYIO (KPUCTANIMUECKyl0) pelerky. B y3max kpu-
CTAJUIMYECKOH pelIeTKH HaxXOAATCs MOJIOXKUTENbHbIE HOHBI, a B IPO-
CTPaHCTBE MEXKAY HUMHU ABWXKYTCS CBOOOIHbBIE 3JIEKTPOHBI, KOTOPbIE HE
CBSI3aHbI C siIpaMu CBOUX aTOMOB. [10TOK cBOOOAHBIX 3/IEKTPOHOB Ha3bl-
BalOT 3JIEKTPOHHBIM ra3zoM. B oObIUHBIX YCTIOBUSX METalll 3J€KTPUUECKU
HelTpaneH, T. K. oOLMHA OTpuLAaTeNbHBIA 3apsia BceX CBOOOIHBIX 3JEK-
TPOHOB MO abCOMOTHOMY 3HAUEHHUIO PaBEH MOJIOKUTEIbHOMY 3apsiay
BCeX MOHOB pelueTku. Hocutensimu cBOOOAHBIX 3apsiioB B MeTallIax sB-
JSIFOTCA 3JIEKTPOHbI. X KOHLIeHTpauusi AOCTaTOYHO BeJIMKa — MOpPAIKa
10%® 1/M°. DTH 5MeKTPOHBI yUacTBYIOT B GECHOPSI0YHOM TeIIOBOM JIBH-
keHud. [lon BAMSIHUEM 3JIEKTPUYECKOTO MOJsi CBOOOIHBIE 3JIEKTPOHbI
HauMHAIOT YHNOPSJOUYEHHOE MepelBHKEeHUE IO MPOBOJHUKY CO cpenHeil
ckopocthio nopsaaka 10* m/c. ToT hakT, uTo 21MeKTPOHBI B MeTaiax
CJTy’KaT HOCHUTEIISIMHU 3JIEKTPUUYECKOrO TOKa, J0Ka3aj Ha MPOCTOM OIIbITE
Hemenkuii ¢uzuk Kapn Pukke eme B 1899 r. OH B3stm Tpu ummnuHapa
OJIMHAKOBOr'O pajinyca: MeIHbI|, aTFOMUHUEBbIA U MEIHBIH, PacroI0KUI
WX APYT 3a Apyrom, Nprkaj TOpLAMU U BKJIIOYWI B TpaMBalHYO JIMHUIO,
a MoTOM B TeueHHe Oosiee roja MpoIyCKal Yepe3 HUX 3JIeKTpUUecKuil
Tok. Ilocne sToro oH ucciaenoBan MecTa KOHTaKTa METAUIMYECKUX LM-
JUHIPOB U He OOHapYKuj B MEH aTOMOB aJOMHUHUS, a B aTIOMUHUN —
aTOMOB Mea, T. €. nud¢y3un He Obu10. M3 3TOrO OH CAenan BbIBOA, UTO
MpY MPOXOXKACHUH MO MPOBOJHUKY JIEKTPUUECKOTO TOKA HOHbI OCTalOT-
Csl HEMOABWKHBIMM, a MEepeMeLlatoTcsl JMIb CBOOOIHbBIE 3JIEKTPOHBI,
KOTOpbIe OMHAKOBbI y BCEX BELLECTB U HE CBSI3aHbl C pa3iuyueM ux ¢u-
3UKO-XUMHYECKHUX CBOMCTB.
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Urak, snexmpuyeckuii mox 6 Memaniuyeckux npoeOOHUKAX Npeo-
cmasiaem coboll YnopsaooueHHoe OBUNCEHUE CB0OO0OHBIX 31eKNMPOHO8
noo oeticmguem snexmpuieckozo nois. CKOpocTb 3TOro JBUKEHUS He-
BEJIMKAa — HECKOJIbKO MWUIUMETPOB B CEKyHIY, a MHOTJa U elle MEHb-
ute. Ho, Kak ToJbKO B MPOBOJHMKE BO3HUKAET HIEKTPUUYECKOE T0JIe, OHO
C OrpOMHOH CKOpOCTbIO, ONHM3KOH K CKOPOCTHM CBeTa B BaKyyMe
(300 000 xm/c), pacripocTpaHsieTcsi 10 Bcel AjiMHe MpoBoaHUKa. OmHO-
BPEMEHHO C PaclpOCTPAHEHUEM 3JIEKTPUUECKOrO MOJIsl BCE BJICKTPOHBI
HauMHAIOT ABUraThCs B OJHOM HANPABJICHUU IO BCEH JIMHE MPOBOAHU-
ka. Tak, HanpuMep, MPU 3aMbIKAHUU LIETIN 3JIEKTPUUECKOM J1aMIibl B YIO-
psiioueHHOe NBWKEHHE MPUXOIAT U JIEKTPOHbI, UMEIOILUECS B CIIUPAIIU
JIaMIIbI.

Koraa roBopsr o ckopocTu pacnpocTpaHeHHs IEKTPUIECKOro TOKa B
MPOBOJAHUKE, TO UMEIOT B BUAY CKOPOCTb PacHpOCTPaHEHUs MO MPOBOJ-
HUKY 3JIEKTPUYECKOro Mojs. DJeKTPUUECKUi CUrHajl, MOCJIaHHBbIW, Ha-
npumep, Mo nposoaam U3 Mocksbl Bo Bnaausoctok (pacctosiHue mpu-
Mepro 8000 km), npuxoauT Tyaa npuMepHo uepes 0,03 c.

JusneKkTpukaMy WM W30JSTOPaMHU Ha3bIBAlOT BELLECTBA, B KOTOPBIX
HET CBOOOJHBIX HOCUTENEH 3aps0B, U MO3TOMY OHU HE MPOBOISAT JJIEK-
Tpudeckuid ToK. Takue BellecTBa OTHOCAT K UAEaIbHBIM AUIEKTPUKAM.
Hanpuwmep, crekno, ¢papdop, dpasHc u MpaMop — XOpOLLIHE U30JIATOPbI B
XOJIOAHOM COCTOAHMM. KpucTamibl 3TUX MaTepualioB UMEIOT MOHHYHO
CTPYKTYpPY, T. €. COCTOAT U3 MOJOXKUTEIbHO M OTPULIATENIBHO 3apsiKeH-
HbIX MOHOB. MX snekTpudeckue 3apsiabl CBI3aHbl B KPUCTAUIMYECKOM
pelleTKe U He ABJSIOTCA CBOOOIHBIMH, UTO JENAeT 3TU MaTepualibl Ju-
3JIEKTPUKAMHU.

B peanbHbIX yCHOBUSIX IUAIEKTPUKH MPOBOIAT 3JEKTPUUECKUI TOK,
HO odeHb cnabo. [[ns obecnieueHuss UX MPOBOAUMOCTH ClIEAYET MPUIIO-
JKUTb OYEHb BBICOKOE HampsbkeHue. [IpoBoaMMOCTh OUAIEKTPUKOB B
10°-10% pa3 MeHblie, 4eM y MPOBOJHMKOB. ITO CBSA3AHO C TEM, UTO B
OOBIYHBIX YCJIOBUSX 3apsibl B AUAIEKTPUKAX CBA3aHbl B yCTOWYMBBIC
MOJIEKYJIbl 1 OHU HE B COCTOSIHUM, KaK B MPOBOJHUKAX, JIETKO OTPbIBAThb-
CSl U CTAaHOBUTHCS CBOOOAHBIMU. DNEKTPUUECKUH TOK, MPOXOAALIMNA de-
pe3 AMAIEKTPUKU, MPONOPLMOHAIEH HAMNpPsKEHHOCTH 3JIEKTPUYECKOTro
nonsa. [Ipy HEKOTOPOM KpPUTHYECKOM 3HAUYE€HMU HANpPSLKEHHOCTH Eg,
9JIEKTPUUYECKOTrO MOJIs1 HACTYNAET deKTpuueckuil npo6oil. Bennuuna E,,
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Ha3bIBaeTCs 3JIEKTPUUECKON MPOYHOCTHIO AMAJIEKTPUKA U HU3MepseTcs B
B/cm. MHorue nuaneKTpuky Omarofaps WX BBICOKOW 3JIEKTPUYECKOH
NPOYHOCTH Ey, UCHONB3YIOT NIaBHBIM 00pa3oM Kak 3JIEKTPOU30JISALIUOH-
Hble Matepuaiibl. [IpuBenem nans mprMepa 3JIEKTPUUECKYHO MPOYHOCTh
E., HEKOTOPBIX PacpPOCTPAHEHHBIX AUAIEKTPHUECKUX MATEPUATIOB!

e momwtied — 4-10° B/ewm;

e cmoma—2-10° Blem;

o anexrpodapdop — 3-10° B/em.

[TomynpoBOMHUKY TIPU HU3KHUX HAMPSOHKEHHUSX JIEKTPUUECKUN TOK He
MPOBOJIAT, a MPH YBEJIMYCHUHU HATPSIKEHHS] CTAHOBATCS 3JIEKTPOIIPOBO/I-
HbIMH. B oTiiMume oT mMpoBOJHUKOB (METANIOB) WX MPOBOJAUMOCTD C TO-
BBIIIIGHHEM TeMIlepaTypbl Bo3pacTaeT. DTO OCOOCHHO 3aMETHO, HaIpH-
Mep, Y TPaH3UCTOPHBIX PagUONPUEMHHUKOB, KOTOpPbIE IJIOXO paboTaroT B
JKapkyto nioroay. [[ns momynpoBOAHMKOB XapaKTepHA CUIIbHAs 3aBHCH-
MOCTb 3JIEKTPOIMPOBOIHOCTH OT BHEIIHHUX Bo3feiicTBuid. [lomynpoBogHu-
KH UIMPOKO MPUMEHSIOT B Pa3IMUHBIX 3JIEKTPOTEXHUYECKHUX YCTPOMCT-
BaXx, MOCKOJIbKY MX 3JIEKTPOMPOBOTHOCTHIO MOXKHO YITPABIIATS.

1.3. MoXHoO nn "nputopmMo3unTb”
3NIeKTPUYECKUUN TOK?

W3 aHanusa 31eKTponpoOBOAHOCTH BELLECTB ClIEAYeT BbIBOJ, UTO, Bbl-
Oupasi NPOBOAHUKHU C Pa3IUYHBIMU CBOWCTBAMH, MOYKHO MOJYUYUTH JJIEK-
TPUYECKUN TOK Pa3HOM BeIWUYMHBbI. J[pyruMH cioBaMu, OJMHAKOBBIE IO
pasmepam, HO pa3iMyHble MO CBOWCTBAM NPOBOJHHUKH MO-pa3HOMY OKa-
3bIBAOT COMpOmMuUGIeHUe 3NEKTpUdecKkoMy TOKy. Tak, compoTuBiieHHE
cepeOpsHOH MPOBOJIOKM MEHbLIE, YeM MEAHOH, a MeIHOW — MeHblle,
4yeM aJlOMUHUEBOU. ISl HArMAAHOCTH, STOT (GaKT MOXKHO MPECTaBUTh B
BUe 0coboro "TpeHus", KOTOpoe MPeonoIeBatOT JNEKTPOHbI, IOCTOSHHO
CTAJIKUBAsICb C aTOMAaMU IPOBOJHUKA, KOJEOMIOIMMUCA B Y3/1aX KpU-
cTajuindeckoil pewietku. CONpoOTHUBICHUE EKTPUUECKOMY TOKY, MPOTe-
KarolleMy B IIPOBOJIHUKE, CBSI3aHO HE TOJIbKO CO CBOIMCTBaMM MaTepuaa,
W3 KOTOPOTO OH W3rOTOBJIEH, HO U C €ro reOMeTPUYECKUMH pa3MepaMu
(AMHOM M MIOLIANBIO MONEPEYHOT0 CeUEHUs), a TAKXKE C TeMIIepaTypoi
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okpyKatomeld cpenpl. [IpocTeliinii onbIT NOKa3bIBAET, YTO JIEKTpUUE-
CKO€ COMPOTHUBJICHUE BO3PACTAET C YBEJIMYEHUEM IJIMHbI U YMEHbLICHU-
€M IUIOILAAM MONEePEeUHOro CEYeHHUs! MPOBOJHUKA. UeM JIMHHee U ueM
TOHbLIE NPOBOJIOKA, TeM Ooiblie ee conpoTusienue. Ecnu cHavana npu-
COEJVHHUTb JIaMIIOUKY, paccuMTaHHyto Ha 3,5 B, HenmocpeacTBeHHO k 6a-
Tapelike KapMaHHOTO (oHapHKa, a OTOM MOAKIIOYUTE €€ K TOH xe Oa-
Tapelike IByMs NpPOBOAAaMH [UIMHOHW 1 M, TO MOXKHO 3aMETWUTb, YTO B
MOCJIEeHEM Cydae SpKOCTb CBEUEHUs JIAMIOUYKM YMEHbLIWIACh. AMIep-
METp, BK/IIOUSHHbIH MEXIy JaMIIOYKOH M OIHUM M3 COEIMHMUTENIbHBIX
MPOBOJOB, MOKAKET MEHbIUUH TOK, YeM MpPU HEMOCPEACTBEHHOM MOJ-
kmoueHu. Caenarb cuily TOKa BO BTOPOM Cllydae TakoW ke, Kak U B
MEPBOM, MOXHO, TOJIbKO MOBBICUB HaNpsikeHUe Oatapelku.

3a enuHuLy conpotusieHus B cucteMe CH npunar om. OauH oM pa-
BEH 3JIEKTPUUYECKOMY COMPOTHUBICHUIO MPOBOAHUKA, [0 KOTOPOMY HpO-
TeKaeT TOK B O/IMH aMIlep NPH HANPSDKEHWH Ha ero KOHLAX B OJIMH BOJIBT:
10Om=1B/1A.

HonbHble 1 KpaTHble eAUHULbI CONMPOTUBIIEHUA
1 kunoom (kOm) = 1000 Om = 10° Om;
1 meraom (MOm) = 1000 000 Om = 10° Om;
1 meraom (MOm) = 1000 kOm = 10° kOm;
1 kunoom (kOm) = 0,001 MOm = 1072 MOwm;

1 Munnvom (MOm) = 0,001 Om = 107 Om.

Hajinune ynopsiioueHHOro ABWXKEHUSI 3JIEKTPOHOB BJI0JIb JIMHUHI CTO-
POHHETO 1MOoJid 03HA4aceT, YTO B MCTA/UIMYCCKOM IMPOBOAHHUKE HACT DJICK-
Tpuyeckui TOK. [IIOTHOCTH 3TOro TOKa OnpeaessieTcs BeJMUMHON 3apsa
BCEX DJIEKTPOHOB, KOTOPbIE MPOXOJAT 3a OJIHY CEKYHJY 4epe3 €AUHMLLY
MJ10La M MOMNEePEeYHOro CeueHus MpoBojHUKA. B3aumoaeicTBue Hocurte-
JIeW 3aps0B C MOHAMU MPOCTPAHCTBEHHON KPUCTANIMYECKOU pelueTKomn
00yCJIOBJIMBAET dJIEKTpUUecKoe conpoTusieHre. CBOOOAHbIE 3apsiabl B
MeTajuiax — 21eKkTpoHbl. Korga yepes meTast npoxoauT TOK, TO nepeme-
LIAKOTCS. TOJIBKO 3JIEKTPOHbI, a MOJIOKUTE/IbHBIE UOHBI OCTAIOTCS B y3/1aX
KpucTaiMueckoi peruerky. CBOOOAHbBIE JIEKTPOHbI, COBEpLLAs XaoThue-
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CKOE€ TeIUIOBOe [BIKEHHWE B MeTaule, BeAyT ceOs MomoOHO MoJeKynam
raza. [ToaroMmy uX 4yacTto Ha3bIBalOT "IMEKTPOHHBIM razom". Jlis kaxaoro
MeTalla XapakTepHa CBOS IJIOTHOCTb 3IEKTPOHHOI'O ra3a U CTPOCHUE KpU-
CTANIMYECKOH pelleTKd. DTO 03Ha4aeT, YTO COMNPOTHUBIEHHE (IPOBOIM-
MOCTb) MPOBOIHUKOB 3aBUCUT OT MX Marepuasa, TeMIepaTyphbl, a Takoke
JUIMHBI Y MJIOLIAAN U3 NONepeyHoro ceyeHus. I IpoBogHuKY ¢ 31eKTpoHHON
MPOBOIMMOCTBIO Ha3bIBalOT MPOBOAHUKAMH MEPBOTO poja.

JuctunnupoBaHHas Boja — Xopowuid uzonsatop. B Hell He moxer
BO3HUKHYTb 3JIEKTPUUECKUN TOK, T. K. OHA UMEET MOJIEKYJIIPHYIO CTPYK-
TYpY, 1 CBOOOIHbBIE 3JEKTPUUECKUE 3apsiabl OTCYTCTBYIOT. OAHAKO IuC-
TUJJIMPOBAHHAs BOJA CTAHOBMUTCS XOPOLUMM MPOBOJHUKOM 3JIEKTpHUUe-
CKOr0 TOKa, €cilM B HEel pacTBOPUTh KaKylO-TMOO KPUCTAJUIMYECKYIO
COJIb, MMEIOLLYI0 HMOHHYIO CTPYKTYpYy, Hampumep, MOBAPEHHYIO COJib
(xnopun Hatpus NaCl) unu mennbiii kynopoc (cynbdar menu CuSOy).
B pactBOpax OTCYTCTBYeT KpUCTajUIMHECKasi PeLIeTKa, HO 3[€Chb MOHBI
B3aMMOJEHCTBYIOT APYr C APYIOM U ¢ MOJIEKyJlaMu pacTBopurens. bia-
rojgaps 3JIEKTPOJUTUUECKON AuCCOLMAaLMM, pacnagy HMOHHOM pelueTKd
KPHUCTAJIJIOB Ha CBOOOJHbBIE MOHBI MOJ ASHCTBUEM BJIEKTPUUECKOro MOJs
MOJIEKYJ1 pacTBopuTelis (B JaHHOM Cllydae — BOJbl), 0Opa3zyercsi dJiek-
TpouT. K TUIIMYHBIM 3JI€KTPOJUTaM OTHOCATCS COJIM, KUCJIOTHI U 1LeJI0-
4M, a TAKIKE MHOTHE OPraHUYECKUE COSMHEHMS.

Ecnu teneppb B pacTBOpe 37€KTPOIMTA CO3AATH JIEKTPUUECKOE TOJIe,
TO MOJIOXKUTEIbHBIE MOHBI HAYHYT JIBUraThCsl K OTPULIATENIBHO 3apsKeH-
HOMY 3JIeKTpony (KaTofdy), a OTpULATeNbHbIE HOHbl — K MOJIOKUTEIbHO
3apsDKCHHOMY JIeKTpoay (aHomy). B uenu BO3HMKHET 3JEKTPUUECKUN
TOK, MPeACTaBsAOWUNA co00l ynopsiaoueHHoe ABHKeHHe MoHOoB. C mo-
BbILIGHUEM TeMIlepaTypbl YMCJIO WOHOB B €JUMHMLE OO0bema pacTBOPOB
BO3pPAcTaeT, YTO YBEJIUYUBAET NPOBOAUMOCTL pacTBOpoB. [IpoBonHUKY C
HWOHHOH MPOBOAMMOCTBIO HAa3bIBAIOT MPOBOAHUKAMHU BTOPOTO PoJa.

ConpoTtuBiieHHe MPOBOAHMKA HAXOIAT MO cienyrouleld obueit ¢op-

MmyJie:

R:%Z, (12)

rne R— conportusnenune, Om; / — miuHa, M; S — TUIOIAb TOTe-
2
PEYHOTO CeveHus MPOBOJIHUKA, MM ; P (unuTaeTcs "po") — koaddurimeHt
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MPONOPLIMOHAIIBHOCTH, 3aBUCSLLIMKI OT MaTepuaja MPOBOJHUKA U Ha3bl-
BaeMblil yJIeTbHBIM COMPOTUBIEHHEM, OM-MM/M.

Hanpumep, eciu 115 MeaHo# npoBosoku p = 0,017 OM-MM*/M, TO 9TO
3HAYUT, YTO MEAHBIA NPOBOAHUK JUIMHOH 1 M, MIOIIAAbIO MONEPEeUHOro
ceuennst 1 Mm” umeet conporuienue 0,017 Owm.

W3 gopmynsi (1.2) BUOHO, UTO €ciy NPU OAHOHN U TOM XKe AJIMHE Mpo-
BOJHHUKA €ro IUIOLAAb [ONEPEeYHOro CEYEHUS YBEJIIMYUTb, Hampumep,
B 2 pa3za, TO ero CONpOTHBJIEHWE yMeHbIOUTCS B 2 pasza (puc. 1.1, a).
HNmeem obOpaTHyto 3aBUCHMOCTb CONPOTUBIIEHUS OT MJIOLIAAN CEUYEHUS
npoBoaHuka R = R(S). Ecau npu oaHo 1 TOH e miomaay nonepeyHoro
CeueHMs MMPOBOJHUKA €ro UIMHY yBEJIUUYUTh Taloke B 2 pasa, TO €ro co-
MPOTHUBJICHHE yBelU4HuTCs B 2 paza (puc. 1.1, 6). B nanHom ciyuae, 3a-

BUcUMOCTh nipsiMasi R = R(/).
R/2
]
& a
OIDE
BN

R 2R
OEDE10) D!
i y ©
! 2l
Puc. 1.1. NameHeHne conpoTUBIEHNS NPOBOAHMNKA
npwv yBeNMYeHUM ero niowagn nonepedHoro ceyeHus (a) n gnuHel (6)

YaeabHOe CONPOTUBJIEHUE — 3TO CONPOTUBJIEHUE OTPE3Ka MPOBO-
HUKA ceueHHneM | MM’ M JUTMHOM | M, BBITIOJHEHHOrO M3 KOHKPETHOTO
Matepuana, oo usmepsierca B Om-M. B cucreme CH 3a enunuiy ynenb-
HOTO COMpPOTHUBJIEHUS! NMPUHUMAETCS YAEIbHOE COMPOTHUBIIEHHE TaKOro
MaTepuana, npoBogHUK u3 kotoporo npu 0 °C, qnuue 1 M w nnowanu
nonepeuHoro ceuenus 1 M° umeer conporusienue 1 Owm.

Jlo6aBum, uTO BeJIMYMHA YACIBHOTO CONPOTUBIICHUS METAJIIMYECKOro
MPOBOJHMKA 3aBUCHUT TOJIbKO OT CTPYKTYPbl KPUCTAJUIMYECKONW peleTKy
marepuaia. Eciau BHeCTH B MeTajul IPUMECH, TO yI€JIbHOE COINPOTUBIIE-
HUE U3MEHUTCS, OHO YBEJIMUMUTCA.
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Jns pacyeroB yJao0Hee MOJB30BATLCS BEJIMYMHOM, OOpaTHOM 3Jiek-
TPUUYECKOMY COMPOTHUBIICHHIO MPOBOJHUKA, HA3bIBAEMON 3JIEKTPONPOBO-
JTUMOCTBIO A

A=—. (1.3)

B cucreme CH 3a enuHully MpOBOAMMOCTU NPUHAT cuMeHc. CUMEeH-
coM (1 Cm) Ha3bIBaeTcsl MPOBOJMMOCTb MPOBOAHUKA, UMEIOLIErO CONpO-
TtuBsieHue 1 Om.

W3 ¢opmynel (1.3) BUAHO, UTO C yBETMUYEHHUEM COMPOTUBJICHUS SJ1EK-
TPONPOBOAMMOCTh NPOBOAHMKA YMEHbBIIACTCA, a 3HAUYUT, YMEHbILACTCS
U cuia Toka. M3MeHss BeTMUMHY COMPOTUBJICHUS MPOBOJHHUKA, MOXKHO
YOPaBJIATh MPOXOAALIMM UY€pe3 Hero 3JAeKTPUUecKUM TOKOM. OObIuHO
JUIA 9TUX Liesiel MOJb3YIOTCS peocTaTaMy CEKLUMOHHOTO WM MON3YHKO-
Boro TunoB. CyLIecTBYIOT elle U TaK Ha3blBaeMble XKUIKOCTHbIE PeOCcTa-
Tbl, B KOTOPBIX CONPOTUBJIEHUE KOHTAKTa "3JEKTPOJUT — 3JeKTpon”
W3MEHSETCsl 3a CUET MOTPY>KEeHUs! MOABMXKHOTO 3JIEKTPOA B 3JIEKTPOJIUT
Ha pa3Hylo riaybuHy. PeoctaT cekLUMOHHOro Tuma npeacrasiseT coboit
Ha0op MPOBOJIOK U3 METAIIJIOB C OOJIBIINM YAEIbHBIM COMPOTUBICHUEM U
pasHO# UIMHBI, KOTOpbIE MEPeKItoYaTeseM BKJIIOYAlOTCS B LieMb AJ1s yC-
TAQHOBJIEHUS] HEOOXOOMMOro Toka. B sToM cilyuae sneKkTpuuecKuii TOk
peryaupyercs CTylneH4aro.

Jlns mnaBHOro peryjiMpoBaHUsl MEKTPUUYECKOrO TOKAa WM HampshKe-
HUS B LeNH NPUMEHSIOT MOM3YHKOBbIe peocTaTbl. OCHOBHAsI YacTh 3TOTO
3JIEKTPUUYECKOTO YCTPOHCTBA — MPOBOSLIMKI 3JE€MEHT C NepeMEHHbIM
comnpoTuBieHueM. JIBIKKOBbIH peocTaT CHaOXeH CKOJb3SIIUM KOHTaK-
TOM, CONPHUKACAIOLIUMCS C IPOBOJIOKOH U3 PE3UCTOPHOTrO CIUIaBa, HAMO-
TaHHOH Ha W30MALMOHHOE OocHOBaHue. [Ipu ero mepemeleHUH U3MeEHs-
€TCsl COMPOTHUBJICHUE MEXKAY HUM W KOHLIOM MHPOBOJIOYHOW OOMOTKH,
JPYTUMU CJIOBaMH, U3MEHEHHUE COIMPOTHUBJICHUS! JOCTUraeTCsi U3MEHEHU-
€M YKCJIa BUTKOB MPOBOJIOKH, Yepe3 KOTOpble MPOXOAUT TOK. Takue peo-
CTaTbl HOMUHAJIbHOU MOLIHOCTBIO OT 2 10 800 BT winpoko npumeHstoTcs
B J1a00OpaTOpUsIX 7151 TOUHOH peryaupoBKH.

[Ipu BrIIOUEHMM peocTaTa B LiEMb HY>KHO MOMHUTb O TOM, YTO €ro
MOJI3YHOK JOJDKEH HAXOAWTbCS B TOJIOKEHUM, KOIrJa CONPOTHBIICHHUE
peocTara MakCUMaJIbHO.
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B snexTporexHuke Assl 3a4aHUs B 3JCKTPUUECKUX LEMSAX OMpeaeseH-
HOrO TOKa LIMPOKO HMCIMOJB3YIOT 3J€MEHTbI, Ha3blBa€Mble PE3UCTOpPaMHU
(Tepmun "pesucTtop" oOpa3oBaH OT JIATUHCKOTO CJIOBa resisto — compo-
TUBJISIIOCH). Pe3rcTophl ObIBatOT MepeMeHHble U MOoCTOsIHHbIE (puc. 1.2).

[lepemeHHble pe3ucTOpbl AJS PeryJupoOBaHUs TOKA WM HANPSKEHUS
B LIeNM Ha3bIBAlOT peocmamamu. BelnurnHy CONpPOTUBIEHUS MOCTOSH-
HBIX PE3UCTOPOB HEJb3sl U3SMEHUTb, OHA BCerja MoctosiHHa. B mpocreii-
LieM ciydae MOCTOSIHHBIA Pe3UCTOp COCTOUT W3 KapKaca, KOTOPbIH U3ro-
TOBJIEH M3 HEroprouero HempoBojsiiero wmarepuana. Ha kapkac
HaMOTaHa MPOBOJIOKA U3 MeTajula ¢ OOJIbLIMM yIe/IbHBIM CONPOTUBIICHU-
em. [loBepx mpoBOIOYHON OOMOTKM HAHOCST 3alUTHOE MOKPBITHE, XO-
poLIO MpOBOIsIIeE TEIUIO U CHOCOOHOE BbIACPIKHUBATH TEMIIEPATypbl
400500 °C. IIpoBOnOUYHBIE PE3UCTOPbI BLICOKOTO KayecTBa MOKPbIBAIOT
W30JIUPYIOLLEH SMabiO.

Puc. 1.2. BHeLWHWI BUA NOCTOSIHHBIX U NEPEMEHHBIX PE3UCTOPOB

Pe3ucTopbl 0OBIMHO M3rOTABJIMBAIOT M3 MATEPHATIOB C YAETbHBIM CO-
nportusienneM ot 5-10° 1o 8:10° Om-M (ta6n. 1.1). B GomblunHCTBE
CJlydaeB, BMECTO META/TUYECKOW MPOBOJOKH, MCIOB3YIOT MaTepHAbI
¢ OOJIBIIUM YJeNIbHBIM COMpOTHBIeHUEM. Ha kapkac HAHOCAT TUICHKY W3
9TOrO MaTepualia ¥ MOKPBIBAIOT 3aIUTHBIM CIOEM CHElMaIbHOTO JIaKa.
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Tabnuuya 1.1. Ceolicmea HEKOMOPLIX MEMAaJsIIos U Pe3ucmopHbIX Crijiago8

CoctaB YoenbHoe |TemnepaTypHbIf Mpumevanuns
conpoTtuBne- | KoadgpdpuumeHt
Hue CONpPOTUBIIEHUS
npu 20 °C, (20-100 °C)
%107 Om-m
MeTtannebl
Cepebpo 1,62 0,004 Makc. npoBoAMMOCTb
Meab 1,75 0,004 To xe
Hukenb 9,63 0,0048 BannacTtHble pesncTopbl
[MnatnHa 11,95 0,0037 TepMoMeTpbl, COMPOTVBEHNS

Cnnasebl (%)

78% Cu — 22% Ni |29,88 0,00016 PesuncTopel

55% Cu — 45% Ni |48,80 +0,00002 [MpnbBopHbIe pesncTopsbl
84% Cu — 48,14 +0,00002 To xe

12% Mn — 4% Ni

30% Ni — 99,50 0,00052 Oo 870 °C

20% Cr — 50% Fe

60% Ni— 16% 112,10 0,00022 o 1000 °C

Cr—24% Fe

80% Ni— 20% Cr |107,90 0,00014 Oo 1150 °C

70% Ni — 30% Fe |72,20 0,0043 BannacTtHble pesncTopbl

CyllecTBYIOT TaK Ha3blBa€Mble KOMIIO3MLIMOHHBIE PE3UCTOPBI, KOTO-
pble W3roTaBIMBAIOT HA OCHOBE aMOP(HOro yriepona uiu rpapura. Otu
MaTepHaibl JIErKOJOCTYIHbI, JILIEBbl, JIErKo 00padarbiBatoTCsl, Crocod-
Hbl BbIAEP)KUBATh BBHICOKHE TEMMEPATypbl U MO3BOJISIOT B 3aBUCUMOCTH
OT COCTaBa KOMIO3MLMHK NOJIyYyaTb LIMPOKUH IMANa3oH yIeJbHOro CO-
nporusienns (o 8:10° 10 8-10° Om-m npu 20 °C) u TeMrepaTypHOro
ko3 duumeHTa. Y 4e/IbHOS COMPOTUBICHUE YUCTOrO aMOp(HOro yriepo-
na nipu Harpesanuu 710 3000 °C ymeHbIinaercs npubnuzuteabHo Ha 30%.
VYaenbHoe conpoTuBiieHue rpadura B TOM K€ Juana3oHe Temreparyp
u3MeHsercs B npeaenax +10%.
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PesucTop BkItO4aeTcs B Lieb ¢ IOMOLIBbIO BBIBOAOB, UMEIOILUXCS Ha
ero xopmyce. Ha snexTpo- u paaMOTeXHUYECKUX CXEMax pe3UCTOp H30-
OpaxxaroT B BUZIE MPSIMOYTOJIbHUKA C OTPE3KaMH JIMHUH HA MAJIbIX CTOPOHAX
(tabn. 1.2). BHyTpu cumBONa CTaBUTCS 3HAK, yKa3blBAIOIIUNA HOMUHANb-
HYIO MOLIHOCTb paccesHus pe3ucropa. Psmom ¢ yciaoBHbIM 0003HauUeHU-
€M PEe3UCTOopa YKa3blBalOT BEJIMYUHY €r0 HOMUHAJIBHOTO COMPOTUBIICHUS
U 3HaK R ¢ uudpoii, COOTBETCTBYOLIEH NOPIAKOBOMY HOMEPY pe3rcropa
Ha cxeme, Harpumep R1, U BeMUMHY CONPOTUBIIEHUS 3TOr0 pe3ucTopa,
Hanpumep R1 47 k (pe3ucrop R1 comportusieHreM 47 KAI0oM). YCIOB-
Hble rpaduueckue 0003HAUCHHUS PE3UCTOPOB Ha CXeMaX IOJDKHbBI COOT-
BercTBOBaTh ['OCT 2.728-74.

Tabnuuya 1.2. YcnosHbie epachuyeckue 0603HauyeHus1 pe3ucmopos Ha cxemax

O603HayeHune OnucaHue

no FOCT 2.728-74

_|:|_ MocTosHHEbIM pe3ncTop 6e3 ykazaHWss HOMUHANbLHOM

MOLLUHOCTU paccensaHna

pacceuaHus 0,05 BT

MoCTOSAHHBIN PE3NCTOP C HOMUHAMNBHOW MOLLHOCTbLH
MOCTOSIHHBIN PE3NCTOP C HOMUHATBHOA MOLIHOCTBIO

pacceuBaHus 0,125 Bt

_“_ MOCTOAHHBIN PE3NCTOP C HOMUHASBHON MOLLHOCTbIO
pacceuaHus 0,25 BT

MoCTOSAHHBIN PE3NCTOP C HOMUHANBHOW MOLLHOCTbLH
pacceuaHus 0,5 BT

MoCTOSIHHBIA PE3NCTOP C HOMUHANBHOW MOLLHOCTbIO
pacceuBaHusi 1 BT

MoCTOSIHHBIA PE3NCTOP C HOMUHANBHOW MOLLHOCTbIO
pacceuBaHus 2 Bt

MoCTOSIHHBIA PE3NCTOP C HOMUHANBHOW MOLLHOCTbIO
pacceuBaHusi 5 Bt

MepeMeHHbIn pe3ncTop

MoAcTpoeYHbIn pesncTop

AL
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CymiecTByIOT /1Ba cocoba MapKUpOBKH WM 0003HAYCHHUs] Ha KOPITY-
cax pe3UCTOPOB MX 3HAYCHWH W JnomyckoB. OOuWH M3 HUX LBETOBOM
(puc. 1.3, a), BTopoii — OykBeHHo-1Iu¢poBoii (puc. 1.3, 6).

Pwuc. 1.3. MapknpoBka peanctopa: useToas (a),
BykBeHHo-Ludposas (6)

LlBeTOBYIO MapKHUPOBKY HAHOCST B BUJIE YETHIPEX WJIM ISITH LIBETHBIX
kosiel. KaxkioMy LIBETY COOTBETCTBYET OINpenesieHHOe LU(PPOBOE 3HaUe-
Hue (cm. npunoocerue 1.1).

BykBeHHO-LMppoBOH KOI A1 MapKUPOBKH PE3UCTOPOB COCTOUT M3
udp, COOTBETCTBYIOLIMX HOMUHAILHOMY COINPOTUBJICHHUIO, OYKBbI, 000-
3HaYaoLEeH eAUHULY U3MepeHus, U OyKBbl, yKa3blBaloOIIel I0MycTUMOE
OTKJIOHEHHE conpoTuBiieHUs. [IpyuMepbl HAHOCMMOrO Ha KOPIYC pe3u-
cTopa OyKBEHHO-LIM(POBOro KoAa €JUHUL U3MEPEHHUS HOMHHAIbHOTO
COIPOTHBJICHHsI CTAPOr0 U HOBOT'O CTaHJAPTOB NpUBEEHbI B Tad. 1.3.

Ecnu HOMUHanbHOE COMPOTHUBICHUE BBIPAXKAETCS LEJIBIM UYUCIIOM,
TO OyKBEHHBIH KOJ CTABUTCS MOCJE 3TOro 4yucia. Eciu ke HOMUHaIb-
HO€ COMNPOTUBJICHUE MpeAcTaBisieT coO00l necATuuHyto Apodb, TO Oyk-
Ba CTAaBUTCS BMECTO 3alsiTOW, pasjeliss Leaylo U JAPOOHYIO YacTH.
B cayuae, xorma mecsatuyHas IpoOb MeHblE €AUHULBI, Lieas 4acTh
(HOJIB) MCKITIOUaeTcs.
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Tabnuya 1.3. Obo3HaveHue HOMUHabHOU 8€JIUYUHbI COMPOMUBIIEHUSI
Ha Koprycax pe3ucmopos

MonHoe 0603HavYeHne CokpauweHHoe 0603HaYeHUe Ha Kopnyce
O6o3HaueHue Mpumepb!
O6o3HaueHue
ennHML Mpumepsbi eAMRML 0603HauYeHust
0603Ha4yeHunA u3mepeHus
n3mMepeHums
Crapoe | HoBoe Crapoe HoBoe
Om OMblI 13 Om R E 13R 13E
470 Om 470R (K47) | 470E (K47)
KOm kunoombl |1 kOm K K 1KO 1KO
5,6 kOm 5K6 5K6
27 xOm 27K 27K
100 kOm 100K (M10) | 100K (M10)
MOm |meraombl |470 MOm M M M47 M47
4,7 MOwm 4M7 4M7
47 MOwm 47M 47M

IIpn MapkupoBKe pe3ucTOpPOB KOJ JOIMYyCKa CTABUTCS TMOCHe KOAUPO-
BAHHOr0 0003HAYEHMsI HOMHUHAJIBLHOI'O COMPOTHUBIICHHUS. ByKBEHHbBIC KO/IbI
JIOITYCKOB TpUBEEHbI B Ta0. 1.4.

Hampumep, o6o3Hauenne 4K7B (umum 4K7M) cooTBeTcTByeT HOMH-
HaJIbHOMY COMNpOTHBIEeHHUIO 4,7 KOM ¢ 10MyCTUMbIM OTKJIOHEeHUeM 20%.

Tabnuuya 1.4. BykgeHHbie K0Obi 00MyCKO8 COMPOMUSIeHUl, HAHOCUMbIE
Ha Koprnyca pe3ucmopos

Donyck, % +0,1 | 20,2 | 0,25 | 0,5 | 1 | ¥2 | £5 | 10 | +20 | +30

Crtapoe ko-
AMpoBaHHoe K y - a P J n C B 0]
00603HaueHue
HoBoe kogu-
pOBaHHOE B - C D F G J K M N

0603HaYeHue
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1.4. dneKkTpnyeckasa uenb

DJNIeKTPUUECKON LIETbI0, B MPOCTEHIIEM Cllydae, Ha3bIBalOT OMpese-
JIeHHbIM 00pa30M COeAMHEHHbIE MEXIY COO0I MCTOUHMK DJIEKTPUUECKON
SHEpPruM, Harpy3Kky, KOHTPOJIbHO-M3MEPHUTENIbHbIE W JApYyrue MpuOopbl
(puc. 1.4). Llens cunTaercs "3aMKkHyTOH", KOr/Aa 1Mo HEHM UAET deKTpUde-
ckuii Tok. PabGora B Takoii uenu cosepiuaercs 3a cuetr D/IC ucrouHuka.
Ecin B uenu Her ToKa, TO rOBOPSAT, YTO Takas Lenb pa3oMkHyTa. [[jis
3aMbIKaHHsl U Pa3MbIKaHHs JIEKTPUUECKOH LeNU CIIY>KUT BbIKJIHOUATENb
(kHOMKA, pyOWJIBHUK, KJTIOY U T. I1.).

Namna a

BbIKJ'I rovarens ™

SA1 6

Coe,qMHMTeanble
npoeoga
Batapes
’ GB16B — EL163B

T

Puc. 1.4. O6wuii BUA anekTprM4eckon uenm (a) n ee npuHuunuanbHas cxema (6)

Oco0blil BUJ COEIMHEHUS 3JIEMEHTOB LIeN — COEAMHEHHE COIJIacHO
2NEKMPUYECKOU cxeme, T. €. rpahuyeckoMy H300paXKEHUIO SJIEeKTpUUe-
CKOH Lenu Ha Oymare uiaM 3KkpaHe Kommnbtotepa. OObIUHO, epen TeM Kak
co0paTh 3MEKTPUUECKYIO LeMb, pa3padaTbIBAOT €€ 3JIEKTPUUECKYIO CXe-
My, 3aTeM NOAOUPAOT COOTBETCTBYIOLME KOMIIOHEHTbI, KOTOPbIE COEAU-
HSIIOT COIIACHO CXEME € IOMOLIbIO TPOBOJIOB.

PaznuuatoT npuHUMOUATIBHYIO CXEeMY U cXeMy 3amelueHus. [punyu-
nuanbHas cxema — cXema, COCTOsLIas U3 YCJIOBHbIX 0003HAaYeHUH 3e-
MeHTOB uenu. Cxema 3ameujenus — 3TO KOJMUECTBEHHAs] MOJENb JJIEK-
TPUYECKOH LeNH, CcOoCToAllas W3 HIACATU3UPOBAHHBIX 3JEMEHTOB U
MO3BOJIAOLIAS. PACCUMTHIBATh MapaMeTpbl ¢ HEOOXOAMMOH TOUYHOCTBIO.
Ha npuHUMNManbHBIX 3MEKTPUYECKUX CXEMaX KaXKIbld 31€MEeHT Lenu
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n300pakaeTcsi ONpeeeHHbIM YCIOBHBIM IpadMuecKuM 0003HauUeHHUEeM
(cM. npunooicenue 1.2). Psnom ¢ ycnoBHbIMU rpaduueckuMu 0O03Hade-
HUSAMH TIPOCTABNISAIOT TO3ULMOHHbIE 0003HauYeHHs (OyKBEHHBIE KOIbI)
9JIEMEHTOB U MX MOPSIKOBbIe HOMepa Ha cxeme (cM. npuiiodcenue 1.3).

1.5. OCHOBHOM 3aKOH 3J1IEKTPOTEXHUKMU

B kBapTupe KOpoTKOe 3aMblKaHHe OObIYHO acCOLMUPYETCs C Iepero-
paHueM npoOoK Ha pacnpenenuTenpHoM 1uTKe. [IpuunHoii aTOoro Moxxer
ObITb COINPUKOCHOBEHHWE OrOJIMBIIMXCS TMPOBOJOB B 3JieKTponpudope,
BKJIIOYEHHOM B po3eTKy. TOK B 3TOM ciyuae Molles He MO MpeaHa3Ha-
YEHHOMY Uil HEro IMyTH, a HEMOCPEICTBEHHO uYepe3 MECTO KOHTaKTa
npoBoAoB. CONMpOTUBJIEHNE JAaHHOTO y4yacTKa LN OYeHb Majlo U 4epes
Hero mnoiuen OosbUIOf TOK, MO3TOMY MPOBOJOYKA B IpEeAOXpaHUTEse
pacmiaBuiack. bnaronaps sToMy yaanoch YCTpaHUTb OMNACHOCTb MOXKa-
pa, KOTOPbIi MO BOBHUKHYTb OT HarpeBa NpoBOAOB OOJBIINM TOKOM.

Kpome KOpoTKOro 3aMblKaHusl, W3BECTHbI U APYIrUe SBJICHUS, TaKue,
KaK HarpeBaHHe NPOBOJAHUKA, MArHUTHbIE U XUMHUYECKUE NEHUCTBUS, KO-
TOpbIE 3aBUCAT OT CWIbl TOKa. BO3AeHCTBUAMHU 3J1€KTPUUECKOrO TOKa
MOYKHO YNpaBJIsiTh, U3MEHsS1 CUIly ToKa. [l ynpaBieHus TOKOM B Li€TH,
Heo0X0IMMO 3HaTh (PYHKLIMOHATbHYIO 3aBUCUMOCTb CHJIbI TOKA OT HEKO-
TOpPOW BeJIMYMHBI, BIUAtOLIEH Ha W3MeHeHue Toka. M3BecTHO, UTo 3jek-
TPUYECKUN TOK B LIEMH — 3TO YHNOPSIOUYSHHOE IBHUKEHHE 3apsKEHHBIX
yacTul B 3JIeKTpUdecKoM mnoje. YeM cunbHee AeHCTBUE 3IEKTPUUECKOTrO
MOJIsl Ha 3T YacTULbl, TeM OOJIbLIYIO CKOPOCTb OHU MPUOOPETAIOT, UTO U
MPUBOIUT K YBEJIUUYEHUIO CUIIbl ToKa. JlelicTBUe mons XapakTepu3yercs
¢usnyueckoil BeNMUYUHOM — HampspkeHHeM. Mcexoas vz 3Toro, MOXKHO
MPEANOJIOKUTb, YTO CUJIA TOKA 3aBUCUT OT HANPSKEHUSI.

Jns moboro npoBonHuKa, OyAb OH TBEPAbIH, KUAKUHU WK razo00-
pasHblii, CyLIECTBYET ONpeAeIeHHas 3aBUCUMOCTb CHJIbI TOKAa OT IPHJIO-
JKEHHOM K ero KOHLaM pa3HOCTH MOTeHUHanoB (HanpspkeHus). Takas
3aBUCUMOCTb MOJKET OBbITh MOJIyu€Ha SKCHEPUMEHTATbHO U MpeaCcTaBJie-
Ha B BUIe rpaduka, KOTOpbId HOCUT Ha3BaHUE GONbM-AMNEPHOU XAPAK-
mepucmuxu (puc. 1.5). Bo BpeMsi skcnepuMeHTa CONpPOTUBIIEHUE MPO-
BOJIHUKA OCTAETCSI NOCTOSHHBIM.
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2
1,5

U (uB)

0,5

0 1 2 3 4
1 (mA)

Puc. 1.5. BonbT-amnepHas xapakrepucrnka CBEPXNPOBOASALLEN KepaMmKkn
Bi,Ba,Sr.CuzOx npu komHaTHOW Temnepatype [1]

OCHOBBIBasICh Ha BOJIbT-aMIIEPHBIX XapAKTEPUCTUKAX AJISl pa3IuYHOrO
TUINA NPOBOAHUKOB, ObLIO YCTAHOBJIEHO, YTO CWJIa TOKA B MPOBOJHUKE
MpSMO MPOIMOPLMOHATIbHA HANPSDKEHUIO HAa KOHLIAX MPOBOAHUKA. B aTOM
ciyyae rpadMK BOJIBT-AMIIEPHON XapaKTEPUCTHKU MPENCTaBisieT coOoi
MPAMYIO JIUHUIO.

Ecau noctpouth rpagyk 3aBUCUMOCTH CHJIbI TOKA OT COMPOTUBIICHUSI
MPOBOJAHUKA IPU MOCTOSHHOM HaMpsDKEHUH, TO MOJIY4YUM OOpaTHO Mpo-
MOPLMOHAJILHYIO 3aBUCUMOCTb, T. €. NPU YMEHbLUEHUH CONPOTHBIICHUSI
MPOBOAHUKA MPOUCXOAUT YBEJIMUEHHE TOKAa U HA00OPOT.

PaccMoTpeHHble 3aBUCUMOCTH OTKpbL1 B 1827 r. Hemeukud ¢usmk
I'eopr Cumon Om (1787-1854 rr.) U chopmynupoBan B BHIE 3aKOHa,
HOCSILLIETO €ro UMs.

3akoH Oma

Cwvna Toka /' B NPOBOAHMKE NPAMO nponopunoHanbHa
NPUNOXEHHOMY HanpAXeHuto U Ha ero koHuax n O6paTHO
nponopunoHanbHa ConpoTUBIIEHUIO R NpoBOAHMKA.

B Bugne ¢popmynsl 3akoH OMa 3anKChIBaeTCs CIEAYOLIMM 00pa3oM:
I1=UIR, 1.4)

rae I— cuna Toka B y4acTKe LCIK B aMIIepax; U— HaIpsi2KEHUE Ha
OTOM Yy4YaCTKE B BOJIbTAX, R— COMNPOTHUBJICHUEC yUaCTKa LCIU B OMax.
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W3 popmynel (1.4) cnenyert, uTo, 3Has CHITy ToKa I U CONPOTUBIICHUE
R, moxxHO 10 3aKkoHy OMa BbIUMCIUTD HanpsbkeHue U Ha ydacTke Leny, a
3Has HanpsbkeHue U u cuny Toka [ — conportuBieHue R yyactka. Co-
MPOTUBJIEHHE NPOBOAHKUKA MOXKHO omnpeaenuts no gopmyne R = U/, on-
HaKO HYXXHO MOHMMAaThb, YTO R — BeJIMYMHA MOCTOSHHAs AJSl JAHHOTO
MPOBOJAHMUKA U HE 3aBUCUT HU OT HAIPSDKEHUsS, HU OT cuibl Toka. Eciun
HanpspDKeHHEe Ha NPOBOAHMKE YBEJIMUMUTCS, Hampumep, B 4 pasza, TO BO
CTOJIBKO K€ pa3 BO3pacTeT U CWJla TOKA B HEM, a OTHOLIEHHE HampsiKe-
HU K CUJIE TOKA HE U3MEHUTCH.

Kak Buaum, 3akon Oma Oa3zupyercss Ha TpeX BeJMUMHAX: HarpsKe-
HUW, COTNPOTHUBIIEHWH U cuile Toka. M3 ocHoBHOro 3akoHa Oma (1.4)
MOYKHO MOJTy4YHTh ele Ase GopMyJibl AJsl pacyeTra Jr000i U3 Tpex Benu-
YMH, NPU YCIOBUM, YTO JIBE€ OCTaJIbHbIe W3BECTHbI. ClenaTh 3TO MOYXKHO
ObICTPO, HO YTOOBI HUYEro HE NeperyTaTh, CTOMT BOCIOJIb30BaTbCA U3-
BECTHBIM TPEYroJbHUKOM-NoACKa3Kkoi (puc. 1.6). C 3TOl uenblo 3aKphbl-
BaeM NajibLieM TOT MapaMmeTp, KoTopblil TpeOyercs paccuurats. Ecnu oc-
TaBLIMECs ABA CTOST HA OJHON BBICOTE, HYXKHO UX MEPEMHOMXUTD, a €ClIn
OJIMH HaXOJIWTCS Hal APYTHM, ciielyeT pa3feiuTb BepXHee 3HaUeHUE Ha
HUJKHEe.

I R

Puc. 1.6. TpeyronbHuK-nogckaska gnsa pacyerta no 3akoHy Oma

Jonycrum, TpeOyercs BblYMCAUTHL cuily Toka (/). 3akpoem ee u30-
OpaxxeHue B TpeyrosibHuke. Ocranuchk HanpspkeHue (U) cBepxy M conpo-
tuBjaeHue (R) noa Hum, "B CTOJIOUK". 3HAUUT, HAMPSHKCHUE HYIKHO pas-
JIeJINTb Ha conpoTusiieHre. He crourt 3a0biBaTh O TOM, YTO MOAOOHBIE
pacueTsl TOYHBI JIMLIb JJIs1 TOCTOSIHHOTO TOKa. B mensx nepemeHHoro
TOKa COOTHOLLEHUS] 3TUX BEJIMYWH HECKOJIbKO WHBbIE, HO €CJIH TOYHbIE
3HAUEHUs HE OUYeHb BaXKHbI, TO MOXKHO BOCIIOJIb30BAThLCS M 3aKkoHOM OMa.

B 3akioueHne MOXHO cnenarb BbIBOA, 4TO 3aKkoH OMa mo3BosiseT
ONpeAeNnTb CULY TOKA B JIEKTPUUYECKOHM LeNU MpH 3aJaHHOM HarpsbKe-



OcHoeHble ceedeHusi 06 351IeKMpPOMeExHUKe 23

HUU U W3BECTHOM COMNPOTUBIICHUH. 3HAHUE TOrO 3aKOHA JAaeT BO3MOXK-
HOCTb PaccUMTaTh TEIUIOBbIC, XUMUUECKHE U MarHUTHbIE NEHCTBUS TOKA,
KOTOpbIE 3aBUCAT OT cuibl Toka. M3 3akoHa Oma cnenyer oObsicHeHue
sByieHusT "KopoTkoro 3ambikaHus". Ecau B gopmyne (1.4) conpotupie-
Hue oveHb mano, Hampumep 0,0001 OM, To npu OedeHUM NOCTOSIHHOM
BEIMYMHBI (HanpspkeHus ), Hanpumep 12 B, Ha 310 Masnoe uucio, nonsyda-
€M OueHb 0O0JbLIOE 3HAuYeHHe, T.€. TOK OUeHb OOJbLIOW BETUUMHBI
(120 000 A). BaTtom ¥ mpuyMHA TieperopaHus MpeJoXpaHuTeNeld, a B
XyALeM ciydae BO3MOXHO CrOpaHHe NPOBOAKH U BKIKOYEHHBIX 3J1€K-
TponpuOOpPOB ¥ BOSHUKHOBEHHE 0Kapa.

Hrak, 3akon OMa — OCHOBa BCel 3JIEKTPOTEXHUKH MOCTOSHHBIX TO-
KOB U €ro He00X0AUMO XOPOLLO 3HaTh U NPaBUJIbHO IPUMEHSTh.

1.6. 3aBMCUMOCTb CONPOTUBIEHUSA
OT TemMnepaTtypbl

[IpoBOOHUKM 37EKTPUYECKOTO TOKa paboTalOT B pa3jIMYHbIX KJIMMa-
THueckux ycioBusix. [lox BosaelicTBueM BHeUIHUX (PAKTOPOB X COMPO-
TUBJIEHHE, a ClIe10BaTeIbHO, U TOK B LIEMH, MOKET U3MEHUTHCS, a paboTa
3J1eKTPOOOOPYAOBaHUS HApylIUTbea. B cBa3u ¢ 3TUM npu BbiOOpe Mpo-
BOJIHHUKOB Ul SKCTPEMAaJIbHbIX YCIOBUH 3KCIUTyaTauuu (Hampumep, AJs
paboTbl mox AeHCTBUEM BBICOKOW WJIM HU3KOW TeMIepaTypbl) cieryer
YUUTBIBaTh 3aBUCUMOCTb MX COMNPOTHUBIIEHHS OT TeMIeparypbl. Yyer
TeMIepaTypHOH 3aBUCUMOCTH CONPOTUBIIECHHS OCOOEHHO HeoO0Xoaum
MpU pacueTe HarpeparesnbHbIX npubopoB. Tak, compoTuBieHue BoOsb(-
paMOBOM HUTHU JlaMIlbl HAKAJIUBAaHUS YBEJIUYUBAETCS MPU MPOXOXKICHUU
o Hell Toka Gosee yem B 10 pas.

H3meHeHne reomMeTpuyecKUX pa3MepoB MPOBOAHUKA MPU HArpPEeBaHUU
WIM OXJ@KICHUM HE3HAuUWTeJbHO BIMSET Ha €ro CONpPOTHUBJICHUE.
VBenuueHue WM yMEHbLUEHHWE COMPOTUBIICHUs MpPU BO3ACHCTBUM TEM-
nepaTypbl, B OCHOBHOM, CBSI3aHO C MU3MEHEHHEM €ro yIeJIbHOrO COMpo-
TuBNeHus. BenuuunHa, xapakTepusylouias 3aBUCUMOCTb MU3MEHEHHS CO-
MPOTUBJIEHUS] MPOBOJHHUKA OT TeMMepaTypbl, pasjiiiyHa IJis Ka)XAOro
MaTepHasa, Ha3blBaeTcs TeMNepaTypHbIM KO3((ULMEHTOM CONpPOTUBIIE-
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HUs U o003HavaeTcs rpeyeckoil OykBoil .. 3aBUCUMOCTb YAENbHOTO CO-
MPOTUBJIEHHUS P MIPOBOJHUKA OT TEMIIEPATYpbl  UMEET BUA:
p = po(l +ou),

rae po— YyAeJdbHOE compoTuBieHue npoBoaHuka npu 0 °C, a—
TeMIepaTypHbli KO3((GHUIHEHT CONPOTUBICHHS B Ipajl |,  — TeMIepa-
Typa B rpaaycax Llesbcus.

ConpoTuBiieHHe BceX METAUIOB MPU HarpeBaHWM BO3pacTaeT W, Cie-
JIOBaTEJIbHO, UX TeMIepaTypHble KOI(PPULUHUEHTbI CONPOTHUBIICHUS M0JIO-
skutenbHbl (o > 0, puc. 1.7). [lpu He3HaUMTETFHOM U3MEHEHUH TeMIepa-
TYpbl TeMIIEpaTypHbIA K03()HULMEHT MOXKHO CUUTATh MOCTOSHHBIM.

6
x107°

5 -

Cu+3,32% Ni
4 ___-- -
Cu+2,16% Ni _

= ,/’/
X 3t Oedopmu- _
s _- POBaHHbI -~
o |----" cnnas _ -~
a

20 -

10 Yucrasa meab

=" ] ] I I
0 100 200 300

Punc. 1.7. OkcnepumeHTanbHbIe TEMNEPaTypHbIE 3aBUCMMOCTH
YAENbHOrO CONPOTMBEHNSA MEAMN U CNNABOB MEAb-HUKEND [2]

ConpoTuBIIEHHE PACTBOPOB KKUCJIOT, COJICH U IeNiovel, a TakKe Yris
MPU HArpPeBaHWK YMEHbLIACTCS, NOITOMY MX TEMMEPaTypHbIe KOIPDuLM-
€HTBI oTpHUIaTebHbI (o < 0).
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ConpoTuBlieHHe MOTYNPOBOAHUKA OBICTPO MajaeT MpU MOBBILICHUH
TEeMIeparypsbl, T. €. €ro TemrneparypHbli KO3QQULMEHT OTpuLaTesieH, a
Mo abCOIOTHOM BeJIMYKMHE OH B COTHH pa3 OoJiblile TeMIEepaTypHOro KO-
3 duumenTa Mmeranios.

1.7. Bugbl coeguHeHUN
noTpeouteneun aNeKTpPU4YecKoro Toka

[IpoBogHMKY TMpH BKIIIOUYEHUH B IIETIb MOYKHO COCIUHSTH APYT C APY-
r'OM pa3JIM4YHbIMU cnocodamu. CylIeCTBYIOT TpY BUJA COCTUHECHUIA;

®  TI0CJIeIoBaTeNIbHOE;

®  MapajyieJbHOE;

® CMellaHHoe.

EC.J'll/l HU3BCCTHbI COHpOTl/IBﬂeHl/Iﬂ JJICMCHTOB U CHOCO6 HUX COCAUHCHUA,
TO MOXKHO paccuuTaTh oOllee COMPOTUBICHUE IIeNd. JHaHWE 3aKOHOB
MOCJIEIOBATEILHOTO W MAPaUICJILHOTO COSAMHEHHs] MPOBOAHUKOB MO-
3BOJISIET PACCUUTHIBATH OoJiee CIIOJKHbIE KOMOWHAIMU, T. €. HATH WX
o0lLee ConpoTUBIICHUE, TOK, HAMPSDKEHUE U T. 1. [3,4]

ConpoTHBiieHHe, TPH BKIOYEHHUH KOTOPOTO BMECTO BCEX IPYTrHUX
HpOBOIlHl/IKOB, Haxoasauxcs Memy ABYMs1 TOYKaMHu LCIH, TOK W Ha-
MPsDKEHUE OCTAIOTCS HEM3MEHHBIMU, HA3bIBACTCS IKGUBAIeHHHbIM (WITH
00 uM) CONTPOTUBIICHUEM 3TUX MMPOBOJAHUKOB,

1.7.1. NocnepoBaTenbHOe coeguHeHUue

IlocnenoBarenbHbIM Ha3bIBAETCS COENMHEHHWE, MPH KOTOPOM KOHELl
NpPeabIaAYIIEro MPOBOJHMKA COEAMHSAETCS C HAyajioM [MOCJeAYIOLIEero
(puc. 1.8). Obmee compoTuBieHrue Rus, LUENW TPU MOCIeN0BATEIHHOM
COEJIMHEHUH PaBHO CyMMeE COTIPOTUBICHUH BXOSIINX B HEE DJIEMEHTOB:

R06m:Rl +R2+...+Rn, (15)
rae R, — COIMpOTUBIIEHHE #-T0 3JIEMEHTA.
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Puc. 1.8. lNocnepoBaTeneHoe coegnHeEHNe NPOBOAHMKOB

N3 Beipaxkenus (1.5) BuaHO, 4TO mMpu JanbHEHIIEM MOCIe10BaTelNb-
HOM MPUCOSAMHEHUH HOBBIX DJIEMEHTOB K LIENH, €€ 0011ee CONpOTUBIIC-
Hue yBeiauumBaercs. O0UIee CONPOTUBICHUE BCCH LICMH, KOTa 3J1EMEH-
Thl COEAMHEHbI MOCJIC0BATEbHO, OO0JIbILIE COMPOTUBJICHUS JHOOOr0O
5JIEMEHTA, BXO/SIIETO B LIEMb.

[lpu nocienoBare/bHOM COCAMHEHUU TOK / BO BCEX ydacTKax LEMU
OJIMHAKOB:

11212:---:1n:1- (16)

M3 5TOro cOOTHOLLIEHUS CJIEYET BbIBO/I, YTO U3MEHEHUE COMPOTHRIIC-
HUSl Ha JIFOOOM y4acTKE LENU MPUBOJUT K U3MEHEHUIO TOKA HE TOJIKO Ha
3TOM y4acCTKEe, HO U HA BCEX OCTa/lbHbIX. Takue U3MEHEHUsS] KOCHYTCS U
HANpPSDKEHUSI HAa OTAC/AbHBIX Y4aCcTKax LEMU, T. €. HANPSIKEHUE B LICMH
nepepacnpeaeantcs. Hopbie HanpspkeHUs Ha OTACJIbHBIX Y4acTKax LNy
MOXKHO HaWTH 1o 3aKkoHY OMa: U,y = lyop'R, TAC R — UCXOQHOE COMpo-
TUBJIEHHE KOHKPETHOTO y4acTKa ILeTH.

[Ipu nocnenoBateTbHOM COeTUHEHUN HamnpshKeHHe Ha Beell neru Uygy,
paBHO CyMMe HamnpsDKEHHUI Ha OTAENbHBIX yJacTKaX HerH:

U061u = Ul + U2+... + Un. (17)

DTO paBEeHCTBO BBHITEKAET U3 3aKOHA COXPAHEHUS SHEPTUH, T. K. AJIEeK-
TpUUECKOe HamnpsDKEHHe Ha ydacTKe Lenu u3Mepsercs: padboTol alieKTpu-
YECKOTO TOKa, COBEPIIAIOIIEHCS MPH MPOXOKACHUHA O 3TOMY Y4YacTKy
nenu asekTpudeckoro 3apsaa B 1 K. Pabora mpousBogutes 3a cuer
SHEPruM 3JIEKTPUUECKOTO TOJs. DHeprus, W3pacXoJl0OBaHHAs Ha BCEM
yJacTKe LN, paBHa CyMMe€ SHEpruii, KOTOpble pacXOAYKOTCS Ha OT-
JIeNIbHBIX TPOBOJHHUKAX, COCTABJIAIOMIMX y4acTok 3Toil mnenu. [lpu mo-
CJIeIoBaTeIbHOM COEMHEHWH SKBHUBAJIEHTHOE COMPOTUBIICHHE BCell 1ie-
MK paBHO CyMMe COTIPOTHBIICHHUI OTEIbHBIX YUaCTKOB.
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[Ipu ucnonp3oBaHUM B MPAKTUUECKUX LEJAX MOCIEA0BATEIbHOIO CO-
eAuHeHUs norpeduresneidl HeoOXOIMMO MOMHUTb O €ro HeloCTaTKe: Npu
BbIXOJ€ J1000ro moTpeduresis U3 CTPOs, OCTajbHbIE TOXKE IEpecTaroT
pabotatb. B 3TOM ciyuae uenb paspbiBaeTcs, U TOK IO Hell He uzet. s
BOCCTaHOBJIEHUSI PabOTOCMOCOOHOCTH LeMM HEOoOXOOUMO HaMTH MecTo
MOBPEKACHUS U BOCCTAaHOBUTH ero. [Ipu Oosnpiiom konuyecTBe NoTpedu-
Tesnel TOka, ObIBaeT TPYOHO cpa3y OOHapy>KUTb MECTO MOBPEXKICHHUS,
JUId 3TOro HeoOXoauMoO Kakoe-To Bpems. [Ipumepom MoxeT ciayKuUTb
OTbICKaHHE MeperopeBLIeH 3JIEKTPUYECKOH J1aMIIOYKH B €J0YHOM rup-
nsgHae U3 35 namriodek Ha 6,3 B, coe fTMHEHHBIX TTOCJIE0BATEIHHO.

Jlns HaxoxXKIeHWs BbILLEALIEro U3 CTPOs 3JIEMEHTA Lelu, KaK MpaBu-
JI0, WUCTOJB3YIOT BOJBTMETP WM paziiudHble MpoOHWKU [S5]. BeicTpee
BCEro HalTH MEeperopeBLIylo JIaMIOYKY MOYKHO C MOMOILLBIO COBPEMEH-
HOW MHIMKATOPHOM CBETOBOW OTBEPTKU MJIM MasiorabapuTHOro ObITOBO-
ro MHOro()yHKLHMOHANbHOTO UHAUKATOPHOro npubopa "kapaHaaliHoro"
tuna (puc. 1.9). Ing 3Toro Heo6X0n1MMO, KacasCh CEHCOPHOTO KOHTAKTa
Ha KOpIlyce WHAMKATOpa, MPOBECTH €ro KOHLOM Haj MPOBOAOM, BKJIIO-
YEHHBIM B 3JIEKTPUUECKYIO CEeTb.

Puc. 1.9. UHgukaTopHas ceeToBasi 0TBepTKa Y MHOTOMYHKLIMOHAaNbHbIV
WHAVKaTOPHbIN Nnpubop Ans 6eckoHTaKkTHOro novcka asebl

Ciaeayer yrnomsiHyTh, YTO TaKuMe WHAMKATOPbI (ha3bl coOpaHbl HA pa-
JIMOKOMITOHEHTAaX C MUTAaHUEM OT JIBYX DJICMEHTOB HampsbkeHuem 1,5 B
tuna "tabserka". B MHIMKATOPHOUM CBETOBOM OTBEPTKE MCHOJIBb3YIOTCS
anementbl Tuna LLR41, a B MHOrOyHKIIMOHAILHOM MHMKATOPHOM MpH-
0ope — LR44. Uuaukaropbl 1no3BOJISIOT MPOUM3BOAUTHL OCCKOHTAKTHBIN
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MOUCK HEUCHPABHOCTEH 3JIEKTpUUYECKUX Lenel, T. K. Ojgarogaps UX Bbl-
COKOH YyBCTBUTEJIbHOCTH 00/1ajal0T CIIOCOOHOCTBIO pearupoBarh Ha Ha-
BOJIKU 3JIEKTPOMAarHUTHOrO TOJIA CETeBbIX MPOBONOB. B nponaxe numeer-
Csl MHOIO Pa3sHOOOpa3HbIX WHAMKATOPOB MO HEOONbLIOH LieHe (OKOJIo
50 py0.) Npou3BOACTBA pa3IUUHBIX GUPM.

[Ipu orcyrcTBUM NMOAOOHBIX MHAMKATOPOB (hasbl, HAlTU meperopes-
LIYIO JIAMIOYKY MOKHO € TIOMOLIbIO OMMETpa M0 CIeIYHOLIel W3BeCTHOM
MeToAuKe. Jleaum rupisHay NpUMEpPHO Ha JIB€ YacTU U "mpo3BaHMBaeM"
KXAYI0 U3 HUX. YUacTOK THPJSHIbI, HA KOTOPOM MpUOOp MOKa3blBaeT
0o0OpbIB (cTpenika mpubopa He OTKIIOHSETCS), U COACPKUT HEUCITPAaBHYHO
namnouky. [locne storo HepaboTaroLMil yuyaCTOK TMpPJSHABL [€JIUM
OMATh Ha [B€ TOJIOBUHbI MU HaXOIWUM HOBBIA HepaOoTaroUMi y4yacToOK.
Haiins HeucnpaBHBIA y4acTOK, A€IMM €ro MomojiaM U CHOBa HaXOAUM
HOBBIHM HepaOoTarOUIMK Y4acTOK, U TaK HECKOJIBKO pa3 g0 TeX Mop, MoKa
B IIOCJIEIHEM Y4aCTKe He OKayKeTCs HeucIpaBHas JamIia.

1.7.2. MapannenbHoe coeanHeHue

Koraa HeoOxoauma HezaBucuMas padoTa HECKOJIbKUX MOTpeOuTeeH
3JICKTPUYECKOrO0 TOKA OT OJHOI0 MCTOYHMKA DJIEKTPOIHEPruM, NpuUme-
HSIOT NapajuiebHOe coenuHeHue norpedureeit. [Ipu srom BrirOUSHME
W BBIK/IFOUYECHUE NMOTPEOUTENICH MM BJICKTPUUYCCKUX MPUOOPOB MPOUCXO-
JIAT HE3aBUCUMO JIPYT OT JIpyra.

[NapasuiesibHbIM HA3bIBACTCS COSAMHEHHME, [TPU KOTOPOM BCE HAauaja rpo-
BOJIHMKOB COSIMHSIIOTCS B OTHOM TOUKE, a KOHILbI — B Apyroi (puc. 1.10).
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Puc. 1.10. NapannensHoe coeanHeHne NPOBOAHNKOB
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Touka, B KOTOpO# coerHeHO OoJiee ABYX MPOBOIHUKOB, HAa3bIBAETCS
y3noM. [IpoBonHMKH, cOeAMHEHHbIE NAapaIeIbHO MEXIY IBYMs y3/aMH,
BMECTE COCTAaBJIAIOT Pa3BETBJICHUE, a KaXKIbIH U3 HUX B OTIEJIbHOCTH Ha-
3bIBAETCS BETBbIO. UTOOBI B TOTOBYIO LieMb NapajljiebHO BKIKOYUTh MPO-
BOJIHUK, HET HEOOXOIMMOCTH €€ pa3pbIBaTh.

[Ipu nmapannenpHOM COE€AMHEHUH HANpsDKEHUS Ha KaKIOW W3 BeTBei
W Ha BCEM Pa3BETBICHUH OJUHAKOBBI. [IpyruMu cioBamu, HampsoKeHUE
Ha BCEX BKJIIOUEHHBIX MO NapajljieJibHON cXeMe 3JIeMEeHTaX OJHO U TO XKe€.
DTO CBS3aHO C T€M, UYTO BCE JIEMEHThI LIeMHU UM NOTPeOUTENU-IpUOOpbI
MOJK/TIOUEHbl K OAHOMY UCTOYHUKY MUTAHUS.

U=U=..=U,=U. (1.8)

OnHO M TO XK€ HamnpsHKeHUE Ha MapajliesbHO BKINOYEHHBIX MPOBOJ-
HUKaX U pa3BeTB/EHHE TOKa B HUX — XapaKTepHble CBOIcTBa napai-
nefnpHoro coearHenus. [lpu napasnenbHOM coeaMHEHUU Kak Obl yBeu-
YMBAETCsl TIOLIAb MONEPEYHOro ceyeHus nposoanuka. [loatomy obuiee
COIMpPOTUBJICHUE LIENN YMEHbIIAETCS U CTAHOBUTCS MEHbLIE CONPOTUBIIE-
HUS1 K&KAO0T0 U3 MPOBOJHUKOB, BXOAALIMX B Lienb. Cuia Toka 10 U rnocje
pa3BeTBJCHUS LIENIM PaBHA CyMME CHJI TOKOB B OTAENbHBIX €ro BeTBIX.
Jns 1Byx napasuienbHO COeUHEHHbIX NPOBOAHUKOB UMEEM:

I:]1+]2. (19)

Ecnu 6561 y Hac Ob10 He 1Ba pubopa, a » MpuOOpOB, TO cHjla TOKA B
HEepa3BETBJIIEHHOM y4acTKe Lienu Oblia Obl paBHa CyMMe CUJl TOKOB, IPO-
TeKaloLIUX Yepe3 BCe 11 BeTBeil:

I=L+5L+..+1,. (1.10)

[ToncraBnss Beipaxkenue i 3akona Oma B hopmyny (1.9), momydum:
U/R=U/R, + UR, unu 1/R=1/R, + 1/R,. Torna nocne npeoOpa3zoBaHuii
MOCJIEHEro BhIpayKeHUs MoayuuM (opmyiy Ui onpeaeseHus odlero
COIPOTUBJICHUS ABYX MapalieJIbHO COEIMHEHHBIX TPOBOJHUKOB:

R=T1ks
R+R,

®@opmyna Ui onpeaeseHus: 0OLIero CONpOTUBIEHUs 7 COeANHEHHBIX
napaisesbHO IPOBOAHUKOB UMEET BUA:

I 1 1 1

——— .. .
(1.12)
R R R 'R

n

(1.11)



30 nasa 1

3HaueHune oOmiero conporuienus R Haxonar u3 (1.12) myrem mpe-
0o0pa3oBaHUi, CHayaia MpaByl0 4acTb HNPUBOIAT K OOLIEMYy 3HaMeHaTe-
JI10, a IOTOM UCHOJb3YIOT MpaBuUio nponopuuu. ObLuee conpoTUBICHUE
LM MOXHO 3alucaTh U TaK:
1

R= .
/R +1/Ry+..+1/R,

U3 dopmyn napaiienbHOro COCAMHEHHS ClielyeT, YTO MPU U3MEeHe-
HUM COMPOTHUBIICHUS KaKOH-THOO ee BETBH, TOK B 3TON BETBU TOXKE MEHS-
eTcs, B TO BpPeMS KaK B OCTAJbHBIX BETBSIX TOK OCTACTCS HEM3MEHHbIM.
[MosToMy B KBapTHpe 3JEKTPHUUECKHE PO3ETKH, B KOTOPbIE BKIIIOYAIOTCS
ObITOBbIE 3JIEKTPOIPUOOPHI, KaK TMPaBUIIO, COCIWHEHbI MapajuieibHO
(puc. 1.11).

@éijﬂ%w I

Puc. 1.11. BkntoyeHne po3eTok B KBapTUPHOW 31EKTPOCETU

1.7.3. CmewnaHHOe coegnHeHue

Ha MNPAaKTHKE 4aCTO NPUMCHAKOT CMCUHIAHHOEC COCIUHECHUEC TTPOBOJHU-
KOB, KOTOPOC MPEACTABIIACT coboii COBOKYIIHOCTb MOCJICAOBATCIIbHbIX U
napayuiejibHbIX CO€IUHEHMH. 3Has COMPOTHUBJICHHUA MPOBOJHUKOB U CIIO-
cob ux COCOAUHCHHS B SHGKTpH‘IeCKOﬁ e, MOKHO B OONBIIMHCTBE Cl1y-
4acB 110 (bopMynaM JJI TOCJIEAOBATEJIbHOI'O U MApAJUICJIbBHOI'O COCAUHECHUS
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MPOBOJHUKOB PACCUUTATh COMPOTHUBJICHUE CMELIAHHOTO COEeIUHEHUS,
COCTOSILLEro U3 GosbLIOro uncia pe3ucTopos. Ilpu 3Tom kpome oliiero
COIPOTUBJICHUS, MOYKHO ONPEAETUTh U APYyrue 3JIEKTPUUeCKUe napamer-
pel uenu. Ha puc. 1.12 npuBeaena nociegoBarenbHOCTh pacdera cme-
LIAHHOTO COE/IMHEHHUSI.

Puc. 1.12. CmeLwaHHoe coeanHeHne npoBOAHUKOB

Cnemyer OTMETHUTBD, YTO AJIEKO HE BCE CJIOKHBIE LT, COCTOSIIIE U3
MPOBOAHUKOB C Pa3/IMYHBIMH CONPOTUBIICHUSIMU, MOXKHO PACCUUTATDb C
MOMOIIIBIO (OpMYIT IS TIOCIeIOBATEIbHOTO U MapaljieIbHOTO COeIHE-
Hust. s pacdera CiIOKHBIX Leneil MOryt notrpe0oBaThCsl MpaBujia
Kupxroda.

1.8. 31C n 3akoH OmMa
ONSA NONMHOM uenu

YTtoObl B MPOBOJAHUKE MPOTEKAJl MOCTOSIHHBIM TOK, TPEOyeTCs Moj-
Jlep>KUBaTh MNOCTOSIHHYIO pa3HOCTh MOTEHLMAIOB Ha ero koHuax. Crueno-
BaTEJbHO, B LICTIM TOKA OJDKEH HAXOAUTHCS WUCTOUYHHUK DHEPrUM, MOI-
JIEp>KMBAIOIMI TOK B 1MW W BOCHOJHSIOMNKA YObUIb 3HEPTHH Ha
HarpeBaHue MPOBOJHUKA. TaKMM MCTOYHUKOM, HAMPUMEP, B KAPMAHHOM
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¢donapuke saBisiercs 6arapelika, KoTopas obecrneunBaeT NOCTOSIHHBIA TOK
B LeNH, 4ToObl ropesa jamnouka. McrouHuk Toka Xapakrepuzyercs: Ta-
KHMU OCHOBHBIMHU BelM4YUHaMU, Kak DJIC v BHyTpeHHee CONpOTHUBIIEHUE 7.

ConpoTuBiieHne BCeH LENM MOXKHO Pa3/eiuTh Ha /IB€ YacTH: BHEUI-
Hee R, cocTosiiee u3 CONPOTUBIEHUS HArpy3K1 U COEAMHUTENbHBIX MPO-
BOJIOB M BHYTPEHHEE F, MPeJCTaBsiolee COOOH B rajlbBAHUUECKOM dJie-
MEHTE COMPOTHUBIIEHUE PacTBOPA IEKTPOJIUTA U DIIEKTPOJOB HUCTOUHHUKA
TOKa, & B reHepaTope — CONpOTUBIIEHUE ero oOMoTok. ConpoTuBiieHHe
Bcell uenu (TMOJIHOE COIMPOTHBJIEHHWE) OyAeT paBHO CyMME BHELLHEro W
BHYTPEHHEro CONPOTUBIIEHU:

Rl'[OJ'lHOC = R + r.

Tornma MoxHO ckazath, 4to DJIC UCTOUHMKA pacXOayeTCsl Ha MPEOI0-
JIEHUE COTMPOTHUBIICHUS MPHU NMEPEMELIEHUH IEKTPOHOB BHYTPHU UCTOUYHU-
Ka TOKa M Ha MPEOA0IeHUE COMPOTUBIICHHUS MPU MEPEMELIEHNH JJIEKTPO-
HOB 1o BHelwHed nenu. B atom cinyudae £ (9/1C ucrounuka Toka) paBHa
CyMMe MNaJieHUi HarpsKeHMst Ha JIBYX yuyacTkax: BHyTpeHHeMm (U) u
BHeuIHeM (U — HanpsbkeHue Ha 3aKMMaxX UCTOYHHMKA TOKa):

E=U+ U. (1.13)

Ecau Tenepb noacraeurb B Gopmyny (1.13) 3HaueHust najaeHuid Ha-
npsokeHust Uy u U cornacHo 3akoHy Oma, TO MOSBIISETCS BO3MOMXHOCTh
OMNpeAe/IuTb CUJly TOKa I B 3aMKHYTOH LiEIU:

1= £ .
R+r
®opmyna (1.14) npencrasnsier codoi 3akon OMa ajisi OJIHON Lieru.

(1.14)

3akoH Oma onst NoNnHOM uenu:

Cuna Toka B 3MeKTpUYecKom Lienu npsamo
NPOMNOPLIMOHarbHa 3MEKTPOABKYLLEN CUMe UCTOYHMKA
1 06paTHO NponopLuoHansHa CyMMe COMPOTUBMNEHNIA
BHELLUHErO 1 BHYTPEHHErO Y4acTKOB Lienu.

HpH HpaKTH'-IeCKOPI SKCIUTyaTalluH 3JICKTPUUCCKUX Hernei ¢ HCTOYHU-
KOM TOKa MOKET BO3HHUKHYTb [1Ba BAXKHbIX YaCTHBIX CJly4das:

L4 BHCHIHSAA LETIb pa30pBaHa;
L HUCTOYHHUK TOKa 3aMKHYT HAKOPOTKO.
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Korna BHewHss uenb pasopBaHa (pa3oMkHyTa), ecth Up =0, Toraa
E=U. pyrumu cnoBamu, 3JIC UCTOUHMKA paBHA HAMpPSKEHUIO Ha MO-
Jrocax MCTOYHMKA TOKA NPU pa3oMKHYyTOH uenu. Pexxum paboTbl UcTOU-
HHUKa 3JIEKTPUYECKOrO TOKa MPU PAa3OMKHYTOH LIeMM Ha3blBA€TCs XOJO-
CTBIM XOJIOM.

[Ipu 3ambIKaHUM UCTOYHHMKA TOKA HAKOPOTKO, BHELHEE COMpPOTUBJIE-
HUe R — 0 ¥ TOK B LIeNM OMNpenesseTcs BHYTPEHHUM COINpPOTHUBICHUEM
HUCTOYHUKA!

OnexTpoABMWKyIllasg CUJla B PaccCMaTpUBAEMOM CIIy4ae pacxoIyeTcs

TOJIbKO Ha NPEO0JEHUE BHYTPEHHETO CONPOTUBJICHUSI MCTOUHUKA TOKA:
E=1Ir.

Pexxum paboThl 2JIEKTPUYECKOrO MCTOYHUKA TOKA MPU COCJUHEHUU
3aKUMOB IPOBOAOM HAaKOPOTKO (6€3 HarpysKu) Has3blBaeTCs KOPOTKUM
3aMbikaHueM. [Ipy KOpOTKOM 3aMblKaHMKM BO3HUKAET OuYeHb OOJIbLION
TOK ¥ MPOBOAA MOTYT pacIyIaBUThCS.

B npakTuueckoil qOMAaLLHEN 3J1EKTPOTEXHUKE SBJIEHUS KOPOTKOro 3a-
MBIKaHUSI HYXKHO M30erath, T. K. Upe3MEpPHOE YBEIUYEHUE TOKa OMAacHO
JUISl ICTOUYHUKA.

1.9. PaboTa, TennoBoe gencreme
N MOLLHOCTb 3NIEKTPUYECKOro ToKa

IIpy npoXo)KIeHUH 3JEKTPUUYECKOro TOKa MO MPOBOJHHUKY, KaK H3-
BECTHO, BblJensieTcs Terio. Ha TerioBom neldcTBMM TOKa OCHOBaHa pa-
00Ta 3JIEKTPUUECKMX OCBETUTEbHBIX JIaMIl, 3JEeKTPOHArpeBaTelbHbIX
ObITOBBIX MPUOOPOB, TEIUIOBBIX peJie, NPeAOXPaHUTelel AIeKTPUUECKUX
uenedd u 1. A. Ilpu mobom Toke yacTb 3EKTPUUYECKOH SHEprun nepexo-
auT B Teruo. [IpoBonHMK HarpeBaeTcss W3-3a TOTO, YTO JABMrarouivecs
noJ AeHCTBUEM 3JIeKTPUUECKOro MoJjisi cBOOOAHBIE 3JEKTPOHbI CTaJIKU-
BalOTCSl C KOJICOJIOLMMHCS MOHAMH KPUCTAJUIMYECKOW PEeLIeTKH Mpo-
BOJIHHMKA U MEpPefaloT UM 4acTb CBOCH KMHETHYECKON SHEpruu. DHEprus
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3JIEKTPUYECKOT0 MOJS MEePEXOAUT BO BHYTPEHHIOK 3HEPrHIO MPOBOIHU-
ka. Mepoii npeBpalleHusi JHEPriuM 3JIeKTPUUSCKOr0 TOKa B Jpyryue BU/IbI
SHEpruu spiseTcsa padoTa Toka.

Paboty Toka Ha y4acTKe Lieni MOYKHO BBIYMCIIUTS 110 GopmyJie:

A= Uqy, (1.15)
rze ¢ — KOJHUYECTBO 3eKTpudecTBa, U — HanpspKeHue.

Haiins uz dopmyner (1.1) g =1¢, a w3 (1.4) U= I-R ¥ noACTaBUB 3TU
BbipaxkeHust B (1.15), nosyuum dopmyity ajisi BbIYMCICHUST pabOThl TOKA,
3aTpayeHHON Ha BbIJIEJICHUE TEIJIOThI HA YYaCTKe LIEMH:

A=TP-Rt. (1.16)

Ecnu Bes pabora Toka 4 MOTHOCTBIO UAET Ha BblASIEHUE TEIUTOThl (),
TO MOYKHO 3alMcaTh

O=F-Rt, (1.17)
rae Q uzmepsercs B koynsx ([x), / — B amnepax, R — B omax, f —
JUIMTEJILHOCTb MPOXOXKIACHHUS TOKA Yepe3 MPOBOAHUK B CEKYHAAX.
®opmyna (1.17) HazeiBaercs 3akoHom Jpxoyns — JleHua.

3akoH [xxoyna — JleHua

KonunuecTBo TennoTbl, BbIAENEHHON TOKOM Ha
yyacTke uenu, NpsiMo nponopLUmnoHanbHO KBagpaTty
CUIbl TOKa, COMPOTMBIIEHNIO yYacTka U BpEMEHU
NPOXOXAEHNS TOKA.

®opmyna (1.17) no3BoAsIET BLIYMCIUTD KOJWYECTBO TEMJIOTHI, BbIE-
JICHHOM TOKOM Ha JIt0OOM y4acTKe LerH, He3aBUCUMO OT MPOUCXOASLIMX
B HeM mpoueccoB. C ee NOMOLLBIO MOXKHO PacCUUTaTh KOJIMYECTBO Tell-
JIOTbI, BBIAGIEHHOW TOKOM B D3JIEKTPOIUIUTKE, JaMIMe HaKaJuBaHUs,
B SIKOPE 2J1EKTPOABUraTesisl, 3JIeKTPOJIMTUHECKON BAHHE U T. 1.

KonunuecTBo TemynoTsl, BbIAGNEHHOW TOKOM B OTIENBbHBIX Yy4acTKax
Lernu [pU NOC/ISA0BATEbHOM COCJUHEHUHM NOoTpeduTesied, npsMo Mnpo-
MOPLIMOHATIBHO COMPOTUBIIEHHUSIM YHaCTKOB!

9 _R
O B
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a KOJIMYECTBO TEIUIOTHI, BBIIEIEHHONH TOKOM B MNapasuleIbHO COEOU-
HEeHHbIX ydacTkax uenu 6e3 2JIC, oOpaTHO MpoNoOpLMOHATIBHO COMNpPO-
TUBJIEHUAM yYacTKOB:

QR
O R

B OonplmMHCTBE 3neKTpOHArpeBaTe/bHbIX OBITOBBIX MPUOOPOB OC-
HOBHOM HarpeBate/ibHbI 3JIEMEHT — CIUPa/ib ¢ 0OJIbLIMM COMPOTHBIIC-
HueM. Criupasp, Kak IpaBUio, MOMEINAOT B KepaMU4eCKHEe H30JISTOPbI C
XOpOLUEH TeronpoBOAHOCTbIO. Eciiv cnupaib npenHa3sHaueHa Jyisl Ha-
rpeBa >KUAKOCTH, TO €€ 3aK/II0HaloT B FépMETHUUHYIO TpyOKy U3 Hepka-
Betoweit cranu (puc. 1.13). BeiBoabl cnivpany TaTeabHO U30JIUPYIOT OT
METaJNIMUECKUX YacTeil npubopos.

Metannuyeckasn
Tpy6ka

a 6

Punc. 1.13. OnekTpokunsaTumbHuK (a) n ero ycTponcTao (6)

[pu nonp30BaHUK MEKTPOHArpeBaTEIbHBIMU NPUOOpaMu HEOOXOAU-
MO cOOJIIOJIaTh TEXHUKY 0€30MacHOCTH M MpaBUiia IKCIUTyaTalud, KOTO-
pble OOBIYHO HM3JIOKEHBbI B MACMoOpTe, MpuiaraeMoM K npubopy. YUutas
nacropT, cjielyeT oOpaTuTh BHUMaHHE B IEPBYIO Ouepe/lb Ha TO, B CETb C
KaKUM HamnpshKeHHEM MOXKHO BKJIOUYaTh 3TOT mpubop. [pyras BaxHas
XapakTepucTuKa Mnpudopa — ero MOLIHOCTb — [OKa3bIBACT, CKOJIbKO
SHepruu 3a | cekyHay noTpedsieT U3 ceTu ITOT npudop.
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B o0mem ciydae MOIIHOCTH XapaKTepH3yeT CKOPOCTh Mpeodpas3oBa-
HHS SHEPrHy U3 OHOTO BHJA B ApYyroil. MOIIHOCTh TOKa 0OBIYHO 000-
3HauaroT OykBoH P:

Pzé. (1.18)
4
Uz dopmynsr (1.18) MOXKHO MOYyUUTh TPU BBIPAKEHUS AJIS OTIpese-
neHust paboTbl TOKa:
2
A=IUt, 4=PRt, A:%.

Tpu GopMyJibl MOTYHAIOTCS U TSI BBIYUCIICHUSI MOLITHOCTH
2
) U
P=1U P=I"R P=—. (1.19)
R
3nech cuna Toka / u3MepsieTcsl B amrepax, HanpsbkeHue U — B BOJb-
TaX, COMPOTHUBJIIEHHE R — B OMaX W BpeMs B CEKYH/IaX, a MOIIHOCTb TOKa
P — B Barrax (Br): 1 Br=1 /[x/1 c. 3ameTnm, 4TO Kpome BarTa, HC-
MOJIB3YIOTCS U O0Jiee KPYMHbIC €IMHULIBI MOIIHOCTH.

KpynHble eAMHULbI MOLLHOCTH
100 BT = 1 rektoBatT (rBT);
1000 Bt = 1 kunosatT (KBT);

1 000 000 Bt = 1 meraatT (MBT).

YT1o0bl ONpeaeauTh MOLIHOCTh TOKA, HY»KHO 3HATh JIMOO CUJly TOKA U
HanpsbkeHue, JM00 CUJly TOKA M COMPOTUBJICHHE, JIMOO HANPSIKEHUE U
COnpoTUBACHUE. Y 00HEe U3MEPSTh CUJly TOKA U HampsbkeHue. buicTpo
paccuuTaTbh JJIEKTPUUECKYI0 MOLIHOCTb MOYXHO C MOMOLLUBIO TPeYyroJb-
HUKa-noAcKasku (puc. 1.14).

I U

Puc. 1.14. TpeyronbHUK-NoAckaska Ans pacyeTa neKkTpUYeckon MOLLHOCTM
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[Iycts, Hanpumep, TpeOyeTcsl BHIYUCINUTL CUITy TOKA B LIEIH JIaMIIOY-
ku 12 B, momnocTteio 20 Bt. Cuny Toka (/) 3akpbiBaeM MajbLEM, MOIII-
HocTh (P, 20 Bt) nenum Ha Hanpsbkxenue (U, 12 B). [lonydaem pe3ynbrart
1,67 A.

Jns u3MepeHusi MOLIHOCTH 3JIEKTPUUYECKOro TOKA CYLIECTBYET U Clie-
LuanbHbli npudop — Barrmerp (puc. 1.15).

\\\\\\\\\HHllm///////// /

\ ‘4,

4
//////

TokoBast
KaTyLKa

LY

Tokosas
KaTyuwka

Bonsrtosasi

Pwuc. 1.15. AHanoroBblin BaTTMeTp (&), yCTPOWCTBO (6)
N CXema BKII0YEHMSA B OQHOMA3HYI0 CETb (8)

AHanoroBblii BaTTMETp HMMeEeT ABE KaTyLIKU: OJIHA HEeMOJBHXKHAs,
co3zatollas MarHUTHOe MoJjie, Ha3blBaeTcs "TOKOBOH', a BTopasi, moBopa-
YUBAIOIIAACA B MAarHUTHOM MOJIe, MPUBOASILAS B JABW)KEHHUE CTPEIKY —
"BonbTOBOK". B BaTTMeTpe kak Obl 0ObeqUHEHBI /1Ba mMpubopa: ammep-
meTp U BonbTMeTp. Karylika ¢ ManbiM CONpPOTUBICHUEM BKJIFOUAETCS B
Lenb MOoc/IeA0BaTebHO, MOJOOHO aMIepMeTpy, a KaTyllka ¢ OOJbLIUM
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COTPOTUBIICHHEM — TapajulebHO, Kak BoJbTMeTp. llpu 3tom obiee
JeficTBMe MAarHUTHBIX MOJIeH 3THX JIBYX KaTyLIeK Ha MOJBHKHYIO 4acTb
npudopa, COeAMHEHHYIO CO CTPENIKOW, MPONOPIMOHATIEHO MOIIIHOCTH.

He crnenyer cmeliuBaTh €IMHULY HEpPrud v padboThl "KUJIOBATT-
yacax" ¢ eguHuLed momHocTh "kujoBart". KomuuecTBo sHepruu, mno-
Tpebasiemoli 3a 1 yac mMawmHONW wiu npudOpom ¢ MoluHocTbio 1 kBT,
Ha3biBaeTcs KuioBarT-yacoM (kBT-u). 1 kBT-u coorBercTByer pabote
3,6-106 Jx, a B TeryioBbiX eauHunax — 860 kkan. [[ns mpakTuyeckux
W3MEPEeHUH AJIeKTpUUecKol padoTbl (IHEPTrUM) JXKOYJIb CIAULLIKOM MeJl-
Kas eAMHMLA, [03TOMY MCIOJIb3YIOT 0oJiee KpyMHble €AMHULIbI:
100 Br-u =1 rBr-u 1 1000 Bty = 1 kB1-u. [lna usmepeHus anexrpuye-
CKOH DHEepruu, Kak U3BECTHO, MOJIb3YIOTCS CHETYMKAMM JICKTPUUECKOM
SHEPruH.

st BbIUMCIIEHHMs KOJIMYEeCTBA DJIGKTPO3HEPruM B KUIIOBATT-yacax,
noTped/sieMOoi 3AeKTPONPUOOPOM 3a ONPEACACHHbIN MPOMEKYTOK Bpe-
MEHH, HYXKHO MOLLHOCTb NMpUOOpa, BBIPAXKEHHYIO B KWJIOBATTaX, YMHO-
JKWUTh HA YKMCJI0 4acoB paboTkl npubopa. Hanpumep, npu norpebdiisiemoii
MOMIHOCTH 3 KBT KOJIMYECTBO PHEPrUu, U3PacXoJ0BaHHOH 3a 1 yac, pas-
HO 3 kBT -1 yac =3 kBt-u4, 3a 3 yaca— 3 kBt -3 yac = 9 kBr-u, 3a 7 ua-
coB — 3 kBt -3 yac = 21 kBtu.

B aj1eKTpoTeXHUKE MEPEMEHHOr0 TOKa MPUHSITO B HEKOTOPBIX Cilyya-
X BbIpaXKaTb MOLLHOCTb, MOTPEOJISIEMYIO 3JIEKTPONPUOOPOM, B "BOJILT-
amnepax" (B-A); 1 B-A =1 Br. Ilpumensiercs u Gojiee KpyrnHasi eIMHU-
na — "kunoBonpT-amriep” (kB-A), 1 kB-A =1 kBt. B GonpmmHcTBe Ke
CJly4aeB MOLLHOCTb YKa3bIBaIOT B BATTaX U KUJIOBATTaX.

1.10. KopoTKkoe 3aMblikaHune

B kBapTupHO#l nmpoBoAKe Bce pO3ETKH, Kak YKe ObUIO CKazaHo, Co-
eAuHeHbl napanienpHo. [Ipy TakoM coeAMHEHUH WHOT A MOYKET BO3HHUK-
HYTb SKCTpeMasibHbIi Cllyyaii, Korna oauH U3 npubopoB, BKIIOUEHHbIH B
PO3€ETKY, BHE3AITHO BBIXOJUT U3 CTPOS U €ro COMPOTUBJICHUE CTAHOBUTCS
OUYEHb MAJIEHbKUM, T. €. IPOUCXOJUT KOPOTKOE 3aMbIKaHHE.
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PaccmoTpum napannenbHoe coeMHEHHWEe IBYX 3JIEKTPUUYECKHUX J1aMIl
EL1, EL2 u Beikimtouaress SA1 (puc. 1.16). [Ipu pazomkHyTom SA1 obe
JlaMIIbl rOpsT, puc. 1.16, a. B nanHoM citydae, TOK B LlelU pa3BETBISETCS
M0 JBYM MYTSM, T. €. MPOXOJUT TOJIbKO HEePe3 JIaMIIbl.

EL1 EL2
Fur X1
——>
v " ’ 2208
: : SA1 Fu2
e X2
J
a

MocneacTteus

KOPOTKOro 3aMbiKaHus

neperopesLUne
NpPOBONOYKY
npenoxpaHuTeneii

EL1

¥ 9.

6

Puc. 1.16. KopoTkoe 3amblkaHve: BbIKO4aTeNb Pa3oMKHYT — namnbl ropsT (a),
BbIKIlOYaTENb 3aMKHYT — Namrbl He ropsiT (6)

Ecnu xe Teneps Beikmovatesnb SAl 3amkHyTh, TO Jamna EL2 cpazy
noracHeT, a Jiamrna EL1 Ha MrHoBeHHe BCIBIXHET W TOXKE IOTacHeT,
puc. 1.16, 6. Cpaborator npenoxpanurenu FU1 u FU2, onu neperopsr,
coxpaHuB HeBpenumoil namny EL1 u mpoBoaky. 3aMKHYTbIHA BBIKITIOUa-
Tenb SAl, umes oUeHb MaJeHbKOE COMPOTHUBIIEHUE, CTal NMPUUMHON KO-
poTkoro 3ambikanus Jamibl EL2. Pe3koe yBenuueHue SIpKOCTH JIaMIIbl
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EL1 yxa3biBaeT Ha TO, YTO MPU KOPOTKOM 3aMbIKaHUU B LIETIH CHJIAa TOKA
PE3KO BO3pACTaET.

Jlamna EL2 BcbIXMBaeT ApKO W3-3a TOrO, YTO NPU MapajuIeIbHOM CO-
€IMHEHWH MPOBOJIHUKOB MX 00LIee CONPOTHUBICHUE CTAHOBUTCSI MEHbLLE
MEHbBLLIEr0 W3 HUX, T.€. MEHbLIE, YeM COMPOTHUBJCHUE BBIKIIOUATEIS.
CornacHo 3akoHy Oma, yMEHbLIEHHE CONPOTUBIICHHS BEAET K BO3pacTa-
HUIO cuiibl Toka. Bospactanue Toka, Kak M3BECTHO, MO 3aKOHY JIko-
yiiss — JleHua, npuBoguT Kk OoJiee CHIILHOMY Hakajly CIWpaIM JIaMIlbl
ELI. B cBsi3u ¢ TeM, YTO CONPOTUBIICHUE MPOBOJIOUEK MPEeAOXpPaHUTENEH
FU1 u FU2 3HauuTenbHO MEHbILE COMPOTHUBICHUS BBIKJIIOYATENS M
JlaMIl, TO OHU MEPeroparoT paHblie, YeM TOK KOPOTKOIO 3aMbIKaHUS A0C-
TUTHET CBOEro 3HA4Y€HUsl, NPU KOTOpoM neperopeia Obl jamna ELT.

Uro6bl pUBECTH YCTPONUCTBO B pabOTOCIIOCOOHOE COCTOSTHUE, HEOO-
XOJUMO:

1. OTKJIIOYUTH aBTOMAaTHYECKUE BBIKJIIOYATENN Ha KBAPTUPHOM LIUT-

K€ WM BbIBEPHYTb ITPOOKH.

2. BoiHyTh mTencens (Hem. Stopsel — mpoOka, B oOuxome BHUIIKA)
YCTPOMCTBA U3 PO3ETKH.

VYcraHoBUTH BeIKMIOUaTeNb SA B MOJNOKEHHE "BBIKIIIOYEHO" .
3ameHuTh neperopesiuyo Jammy EL2.
3ameHuTh npenoxpanurenu FUL u FU2.

A

HOIlaTb HAMNps>KCHUEC, BKIIFOYUB aBTOMATUYCCKUE BbIKJIIOYATC/IM Ha
KBapTHUPHOM IIUTKE WA BBEPHYB MPOOKH.

7. BcTaBUTH LITENCENb B PO3ETKY.

Hcxons U3 3T0r0 3KCrepuMeHTa, Hy>KHO TBep/Io Jyisi ceOsi yCBOUTH, UTO
HCJIb35 HU MPU KaKHUX O6CTO$[TeﬂbCTBaX A01MyCKaTb KOPOTKOI'O 3aMbIKaHHA,
T. K. BO3pacTaHWe CHIJIbI TOKA B 3JIEKTPHUUECKOW LENH MOXKET MPUBECTH K
neperpeBaHuio noABOAALMX MPOBOAOB U BOBHUKHOBECHHIO MOKapa.

Jlis 3a1uThl ANeKTPpOnpUOOPOB OT KOPOTKOTO 3aMbIKAHUS TPUMEHS-
0T npenoxpanuteny. X Ha3HaueHHE — OTKIIIOYATh JJICKTPOIHEPTHIO B
cily4ae, eci TOK Bo3pactaeT OoJblle JOIMyCTUMOM BeTU4uHbl. J[ist mo-
MaUIHEeH 3JeKTPONPOBOJKHM YaCTO MCIMOJIb3YIOT aBTOMAaTHYECKHE MPEeo-
XpaHUTENIH C BUHTOBBIM IIOKOJIEM, KaK y JIaMIbl HakajmuBaHus. Takue
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npeoXpaHuTend (B mpocTopeund "mpoOku'") BBOPAUUBAIOT B CHIELUAIb-
HbI€ MATPOHbI, KOTOPbIE YKPETUISIOT HA KBAPTUPHOM LIIHUTKE.
CyliecTBYIOT Taioke IUlaBkue npenoxpanutend. OCHOBHasi AeTalb B
HUX — TOHKad (anamerpom okosio 0,1 MM) nMpoBosIOUKa U3 0JIOBA UM CBUH-
ua. I[Ipu cunbHOM BO3pacTaHWM TOKAa OHA IUTABUTCS, pa3Mblkas Lemb. B or-
Jrure OT "MHOropaszoBbIX" aBTOMAaTMYECKMX MPEAOXPaHUTENCH, MiaBKre
MpeJOXPaHUTENH SBJISIFOTCS OAHOPA30BbIMU AMeKTporprubopamu (puc. 1.17).

&0

Bua NpoBOMIoYKM, CropeBLUEl OT YpeaMepHOro Toka

ToHkasa npoBonoyka

&7 ~ WO

a 6

Puc. 1.17. Nnaskuii npegoxpaHnTens: yCTPOWCTBO (&)
N HEKOTOPbIE NPOMBbILLNEHHBIE 06pa3ubl (6)

Ecnu npeanonoxurts, 4T0 MpoBOJa, MOJABOAALIME TOK K KBAPTUPHOH
MPOBOJKE, CENaHbl U3 AIFOMUHUA U UMEIOT AuaMeTp 1 MM, TO Mmouaab
CeUeHUs] CBUHIOBOM mpoBosiouku okaxetcs B 100 pa3 mensiie. Kpome
TOro, 3arjsiHyB B CIPaBOYHUK, Mbl YBUIHMM, UYTO yIE€JIbHOE COMPOTUBJIE-
HUe cBUHLA npumepHo B 10 pa3 Gosnblie, uem amomuHus. CienoBaresib-
HO, COTNPOTHBIIEHHe MpoBoJouky npuMepHoO B 1000 pa3 Gombiie compo-
THBJICHUS aJFOMHUHHUEBOIO MPOBO/A TAaKOH ke AnuHbl. [lockonbky npoBoa
U MpeJoXpaHUTENb (T. €. MPOBOJIOYKA) COSAUHEHbI MOCIeI0BATENbHO, TO
cuja ToKa B HUX oAuHakoBa. Tak kak no 3akoHy Jxoyns — JleHua ko-
JIMYECTBO TEIUIOThI, BBIAEJSIOLIEECS B MPOBOJIOUKE, B KaXKIbIH MOMEHT
Bpemenu B 1000 pa3 Oosibiie, 4eM B MPOBOAE, TO MPOBOJIOYKA paciijia-
BUTCS, @ 3IEKTPONPOBOAKA OCTAETCS B COXPAaHHOCTH.
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1.11. NepeMeHHbIN 3NIeKTPUYECKNMN TOK

Ha 3ape pa3BuUTHSI 2JIEKTPOTEXHUKHU UCMOJb30BAJICS TOJIbKO MOCTOSIH-
HbIi TOK. B Hactosiiee Bpemsi Haubosiee pacnpoCTpaHeH MepeMEHHBbIH
TOK. OCHOBHOE MPEUMYLIECTBO MEPEMEHHOI0 TOKA — BO3MOYKHOCTb €ro
TpaHcopmaLMy U nepeaada Ha 00JIblMe PacCTOsIHUS NOYTH 0€3 noTephb
MOIIIHOCTH. Ko BCEMY IpOUEMYy, reHepaTopbl NEPEMEHHOIO0 TOKa UMCHOT
IPOCTOE YCTPOUCTBO.

1.11.1. NMNony4yeHne nepeMeHHOro Toka

Hosiroe Bpemsi nepeMeHHbIA TOK HE HaXO/UJ1 CBOEI0 NpUMeHeHus1. Pyc-
ckuii anekrporexHuk [laBen Hukomaesuu Sl6aoukoB (1847-1894) Obui
MHULMATOPOM BHEJPEHHUSI NIEPEMEHHOI0 TOKa B CUCTEMY DJICKTPUUYECKOrO
oceeleHusi. B Tlapuwke OH CKOHCTpyWpOBai NpOMbILLUICHHBIH 0o0pasey
asleKTprueckoii namnbl (ppaHuy3ckuit nareHt Ne 112024, 1876 r.), a Tax-
JKe Co3JaJ1 U BHEAPHUJI CUCTEMY DJISKTPUUECKOrO OCBELLECHHUS Ha OJiHO(a3-
HOM MEPEMEHHOM TOKe, pa3paborail crnocod "npobJeHust cBera nocpeacT-
BOM MHAYKUMM KaTywek" (ppaniysckuii natent Ne 115/93, 1876 r.).

CoBpeMeHHbIE MPOMBILUIEHHbIC NapamMeTpbl HANPSDKEHUST U YaCTOTbI
nepemenHoro Toka (230 B/50 I'uy u 120 B/60 ') Obuiu BbIOpaHbI HE Cpasy.
BHauane paccmarpuBaics nepeMeHHbld TOk ¢ HampsbkeHuem ot 100 no
250 B u ¢ uacroroit or 25 'y go 133 I'u. M3o6perarens Hukona Tecia,
paboras B 1888 r. B komnanuun Westinghouse Electric, crpouBiumii cetu
NEePEeMEHHOI0 TOKa, MPeI0KUI UCNOJIb30BaTh TOK ¢ yacTtorol 60 I'u. B To
BpeMs 11a KoHKypeHTHas Oopbba Westinghouse Electric ¢ komnanu-
eii Tomaca Daucona (Edison Electric Light Company, HeiHe General
Electric), BHeapsiBLLEH cHCTEMY NOCTOSIHHOIO TOKa ¢ Hanpsbkenuem 110 B,
kak HauOosiee Oe3omacHylo. B ceTsx nepeMeHHOro Toka KOMIAaHUM
Westinghouse Electric Obiia BbiOpaHa "KOMOpoMucCHas" BeJiM4MHA Ha-
npsokeHust 110 B, kak v B ceTsx koHKypeHTa. bopb0a koMnaHuii 3akoHYH-
Jach TOJIbKO uepe3 125 siet, koraa B koHue Hosi0pst 2007 r. ropoa Heto-
Mopk OKOHUATE/ILHO MepelLes C MOCTOSHHOIO TOKA HA NIEPEMEHHBIIA.

B Espone "Bolinbl TokoB" He Obulo. B koHue XIX Beka Hemelkas
xomnauud AEG ycraHoBuna B ['epmMaHMM 4aCTOTy NMEPEMEHHOTO TOKa
50 I'u. B pe3ynbrate MuUp B OCHOBHOM MOJEJIWJICS HA /1Ba Jlarepsi 4acToT:
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cuctembl ¢ HarnpspkeHueMm 120 B/60 ' u ¢ nanpsokenuem 230 B (B Ha-

crosiee BpeMms 240 B) u vactoroii 50 ['11, KOTOpBIX OOIBIIMHCTBO.
[lepemMeHHBIN TOK MONY4alOT MPU MOMOINK T'eHepaToOpoB, paboTa Ko-

TOPBIX OCHOBaHA Ha SIBJICHUU 3JIEKTPOMArHUTHOM MHAYKUUH (puc. 1.18).

;AA/;
\/

T

Puc. 1.18. 'pacmk nepmoguyeckoro nepemeHHoro Toka i(t)

DneKkTpUUecKre MalluHbI, MPEeBPALIAIOIINe MEXaHUUECKYIO IHEPTHIO
B DJIEKTPUUECKYIO C MOMOLIbIO 3JI€KTPOMArHUTHOW MHIYKLMH, Ha3bIBa-
IOTCS MHAYKLUMOHHBIMU reHeparopamu. [lis mpeBpaiieHus MexaHuue-
CKOM DHEPruM B JJIEKTPUUECKYIO HEOOXOAMMO MarHUTHOE TOJIe W JBU-
JKYLUMHCST OTHOCUTEJIbHO HEro 3aMKHYTbld npoBoaHUK. Ilockosabky
npoBoja y norpeduresieii HENOABUKHbBI, TO MIPH UCIOJIb30BAHUM SHEPTUU
reHeparopa Heo0XOAMMO COCAMHWTb HENOJBMKHBbIE NMPOBOAA NMOTPeOU-
Tens ¢ ABWKYLIMMHUCS IPOBOJHUKAMM reHepaTopa.

['aBHbIE YaCTU reHEpaTOpa NEPEMEHHOr0 TOKa!

® 3JIEKTPOMArHuT, CO3Aal0LMi MarHUTHOE M0JI€ U Ha3bIBa€Mblid MH-

QYKTOPOM;

® MPOBOAHUK, B KOTOpoM HHAyLupyercs D/1C, Ha3bIBaeMblIii siKopeMm;

® [IETKM W KOJIbLIA, C MOMOLIbIO KOTOPBIX OCYIIECTBISIETCS CKOJb-

3SMMHA KOHTAKT MEXKIY HEMOJBHMKHBIMH MPOBOJAMH M BpalLalo-
LIAMCS SIKOPEM.

[1pu BpauieHnHn NPOBOJIOYHON pamMKH (SIKOpPs) MEXKIY MOJIKOCAMH Mar-
HUTOB B HEIl BO3HUKAET MepeMeHHbIi ToK (puc. 1.19).

[lockoneky ayis nomyuenus OJIC MHIYKUMM BaKHO OTHOCHTEJIbHOE
JIB)KEHWE MArHUTHOTO M10JIsl U POBOJHHMKA, LIEJIECO00pa3Ho JesiaTh SIKOpb
HEeMOABWXHBIM (CTAaTOp), a 3JAEKTPOMArHWT — Bpallarommmcs (portop),
T. K. TOK B 3JIEKTPOMAarHUTe BO MHOTO pa3 MeHbllle, YeM B sikope. B stom
cllyyae CKOJIb3SILMHA KOHTAKT HEOOXOIMM JUlsl MMUTaHUs TOKOM pOTOopa, a
NOTPeOUTEIIb COCAMHSIETCSI C reHepaTopoM Oe3 CKOJIB3SILLEro KOHTAKTa.
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Taxoe ycTpolCTBO yMeHbLIAET MOTEPU SHEPrUM U JIeNIaeT reHepartop Gosee
HaJIe)KHbIM B paboTe, T. K. YMEHbIIAET UCKPeHHE U 00ropaHue IeTOK.

Konbuo

Montoc marHnTa

[MepeMeHHbI
ANEeKTPUYECKINIA
TOK

Moggoaswmi nposos

Montoc marHuTa

Puc. 1.19. YcTpoiicTBO NpocTeliLlero reHepatopa nepemMeHHoro Toka

Ecnu Ha portope Oyner oaHa napa rnoJirocoB, TO JUlsl MOTyUeHUs! CTaH-
JapTHOH 4acTOThl OH AOJKeH aenaTtb 50 00/c, T. e. BpamaTbCs ¢ OYEeHb
OonbLIOH YriloBOl ckopocTbio (TypOoreneparopsi). [Ipu Hanmuuu y po-
TOpa ABYX Map MOJOCOB, CKOPOCTb €ro BpalLeHUs A0JKHA ObITh 25 06/c.
B sTOM ciyuae kpyrosas 4acTOTa NepeMeHHOro Toka « OyJeT B ABa pasa
Oonblue yrioBoi CKOpPOCTH BpallleHUs poTopa. Takum oOpas3om, AJs Mo-
JIy4eHUsl CTaHIapTHOM 4acTOTbI CKOPOCTh BPALEHUs pPOTOpa reHeparopa
JOJKHA OBITh TeM MeHblile, YeM OoJiblie YMCIIO Map MOJOCOB Yy MHIYK-
TOpa. MHOTONOJIIOCHBIE NT€HEPATOPbI YCTAHABIMBAIOT HA MMAPOCTAHLMIX
(rugporeHepartopsl).

1.11.2. CuHycomaanbHbIW NepeMeHHbIN TOK.
MrHoBeHHOe U MakcumanbHoe 3HavyeHus JAC

['enepaTopbl 371eKTpUUECKUX CTAHLUMHA MEPEMEHHOIO TOKa YCTPOEHbI
TaK, YTO BO3HUKawwwas B ux oomMorkax D/IC u3MeHseTcs Mo CUHYCOM-
JanbHOMY 3aKkoHy. Bennunna stoii 3/IC B 1aHHBIH MOMEHT BPEMEHHU Ha-
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3bIBACTCSl €6 MTHOBEHHBIM 3HAUCHUEM ¢, a ee HauOoJplias BeJUunHa —
MaKCUMaJIbHbIM WM aMIUTUTYAHBIM 3HaueHUeM E,.. 3aBUCUMOCTb € OT
BpPEMEHH # Bblpasutcs GopMyIioi

e = Eusinot, (1.20)

rae ® — Kpyropas (LMKJIMYecKas) 4acToTa; B mpumepe Ha puc. 1.20
OHa COBIIAZIAET C YIJIOBOI CKOPOCTBIO BPALIECHUS PAMKH.

ITockonbky rpaduk 3aBUcUMOCTH e OT { — cuHycouaa, To JJC un-
OYKLUMM B POTOpPE Ha3bIBAlOT CHHYCOMJAJIbHOW, a Co3JaBaeMblii UM
TOK — CHUHYCOMJAJIbHBIM TOKOM.

Ecnu MraoseHHoe 3HauyeHHEe TOKa B pOTOpe 00O3HAYUTH i, & MAKCH-
MaJIbHO€ (aMIUIUTYAHOE) — In,y, TO IUISL paccMaTpuUBaeMoOro mnpumepa
CBSI3b MEXKAY HUMH BbIpazutcs Gopmynoit

i = LhaxSInoL. (1.21)

AHaJIOTMYHOE COOTHOLLIEHHUE CIIPAaBEUIUBO U1 MCHOBEHHOTO M MakK-
CUMaJIbHOTO 3HaY€HUH HaNpsDKSHUS Ha y4acTKe LeMnu:

U = UpaxSINOL. (1.22)

[loBTOpsieMOCTb MU3MEHEHMH e, i U u XapaKTepusyloT nepuoiom 7.
Bpems monmHoro m3menenust J/IC (umkiia), mocie KOTOPOro Bech Mpo-
Lece ee U3MEHEHHs MOBTOPSAETCS B TOM K€ MOPSAKE, Ha3bIBAeTCs EPUO-
JIOM MEePEMEHHOro Toka. Yucao nepuosoB NEPEMEHHOrO TOKa B eIMHULIE
BPEMEHH Ha3bIBaeTCs YACTOTOM NepeMEeHHOro Toka f. SIcHo, 4To

1
f= (1.23)

CranpapTtHasi yactota nepemeHHoro toka — 50 I'L, T. e. Hampasie-
Hue Toka B uenu meHsercs 100 pa3 B cexkyHnay (uepes 7/2). Taxoii Tok
Ha3bIBaeTCs TOKOM HU3KOM 4acToThl. [ cnenmanbHbIX Lefeid Ha npak-
TUKE NPUMEHSIOTCSA TOKH, YaCTOTa KOTOPBIX AOCTUraeT MUIJTMOHOB repi
u Oonpiue. Takyue TOKM Ha3bIBalOT TOKAMH BbICOKOM 4aCTOTHI.

YacToTa nepeMEHHOro TOKa SBJISETCS Ba)KHOW XapaKTepPUCTHKOM.
B snekrposnepreruyeckux cucremax Poccun u GosbLIMHCTBA CTpaH MU-
pa npunaTta cranaaptHas yacrora f= 50 ['n, B8 CLLIA — 60 ['u. B Texuu-
Ke CBS3M MPUMEHAIOTCS MEPEeMEHHbleé TOKHM BBICOKOW 4YacTOThl (OT
100 xI['n mo 30 ['T'). st cnenpianbHBIX 1esield B MPOMBIIIIIIEHHOCTH, Me-
JULMHE U OPYTruX OTPaciisiX HAYKW U TEXHUKH UCMOJIb3YIOT IIepEeMEHHbIE
W UMITYJIbCHbIE TOKH CAMbIX Pa3IMYHbIX YACTOT.
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Ilpy nepeMeHHOM TOKE 3JEKTpUUECKUE 3apsibl COBEPIUAIOT B LN
KosneOaTeslbHOe ABIKEHHUE, TiepeMeliasch HanmoaoOue MasTHHKa BIEpen
Y Ha3aJl BOJIb IPOBOJA.

Kak nns mexaHuueckux KosneOaHUil, KpyroBas 4acToTa TOKa MOXKET
OBbITh HalileHa U3 COOTHOLUEHUI

oozz—n u o = 27nf. (1.24)
T

OTMeTUM, YTO CpeHUE 3HAUEHUS €, i U U 33 IEPUOA NPU CUHYCOUAAIb-
HOM TOKE€ PaBHbl HYJIO U XapaKTePUCTUKON MEPEMEHHOr0 TOKa CIIYXKUTb
He MOryT. B kadecTBe XapakTepHUCTHUK MEPEeMEHHOTO TOKa IPUHUMALIOT (-
(beKTHBHBIE, UITH JEICTBYIOLIME, 3HAYSHUS YKa3aHHBIX BEJTUUMH.

3aBUCUMOCTb M€Y MTHOBEHHBIMU 3HAUECHUSMU €, | U U IePEMEHHO-
o TOKa HU3KOW YacTOThl Takas K€, KaK U MEXAY COOTBETCTBYHOLIUMU
BEJIMYMHAMU MOCTOSHHOTO TOKA, HAIpUMEpP, MTHOBEHHOE 3HAaY€HUe U Ha
Y4acTKe ¢ COMPOTUBJIEHUEM 7 ompefensercs 3akoHoM Oma # = ir U T. A.
OTO cnpaBeIIuBO U JUIsl aMIUVIMTYAHBIX 3HAYEHUN YKa3aHHbIX BEJUYMH,
Hanpumep: Uy = Lna'-

1.11.3. [lencTBYyOWME 3HAYEHUSA TOKA
WU HanpsiKeHus

OddekTuBHBIM (IEHCTBYIOLIMM) 3HAUSHUEM CHJIbl IEPEMEHHOI0 TOKa
Ha3bIBAeTCS CHJIa TAKOrO MOCTOSIHHOTO TOKA, KOTOPBIHA BbIJENSET B JaH-
HOM MPOBOJHUKE CTOJBKO >K€ Terja 3a BpeMs OAHOro nepuoja rnepe-
MEHHOI'0 TOKa, CKOJIbKO MOCJIEAHHUN 3a TO XKe Bpemsl.

PacueT nokasbIBaeT, UTo ACUCTBYIOLLEE 3HAUCHUE CUJIbl IEPEMEHHOIO

TOKa B \/5 pa3 MEHbLIEC €€ MAKCUMAJIbHOTO 3HAYCHMUS .

[=I08 s 1= 0,707y (1.25)

V2
Bee aMIIEpMETPbI, MPEAHA3HAUCHHBIC 1JI1 U3MEPCHHS CUJIbI IIEPEMEH-
HOIro TOKa, MpU BKIHOYCHHUHU B LCIb IMOKAa3bIBAOT HeﬁCTBy}Olﬂee 3Ha4e-
Hue. Tak Kak Ha LIKaje BOJIbTMETpPAa HAHECCHbI 3HAYCHU HpOI/I3B€£[eHI/II71
OSKBUBAJICHTHOI'O MOCTOSHHOI'O TOKa IB B HpI/I60pG Ha ero COIpOTUBJICHUE
'y, TO, €CJIM TEINEPb €ro MpUCOCAUHUTL K LCIH NEPEMEHHOI0 TOKa, OH
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TIOKa>XKeT 3(1)(1)6KTI/IBHO€ HaIpsizKEHUe l], onpeaeasseMoe npou3BeACHUECM

IBI”B. HOCKOJ’[LKy SKBHUBAJICHTHBIN TOK B BOJIbTMETPEC IB B \/5 pa3 MCHbLIC
MAKCUMAJIbHOI'O TOKa B HEM, TO W OJKBUBAJICHTHOC HAIIPAXKCHUEC Ha

BOJIBTMETPEC 6}/IleT B \/5 MCHBIIC MAKCHUMAJIbHOT'O:

U= Unma unu U= 0,707 Upy. (1.26)
V2
Takum o6pa3oM, Bce BOJBTMETPbI, peIHA3HAUCHHbIE U1 U3MEPEHUsI
HanpsyKeHUs! IEPEMEHHOT0 TOKa, MPU BKJIIOYEHHWH B LIEMb MOKa3bIBAIOT
nedictytoiee (3¢ (heKTUBHOE ) 3HAYSHHE.
Bce uznoxenHoe otHocutea U k u3mepenuto J/1C B uenu nepemeH-
Horo Toka. CienoBaTenbHO, aelctBytollee 3HayeHue DIC B uenu nepe-

MEHHOro ToKa £ B \/E pa3 MEHbLLE €€ MAKCUMaJIbHOTO 3HAYEHUS Epp,y:

E
E="13 yiy E=0,707Epax. (1.27)

B

1.11.4. Lenb nepeMeHHOro Toka ¢ akTUBHbIM
COMpoOTUBJIEHUEM

B uensx nepeMeHHOro TOKa COMPOTHBIIEHHE MPOBOAHUKOB YXKE HE
ABJISIETCSl MOCTOSIHHOM BEJIMUMHOM, T. K. CWJIBHO 3aBUCUT OT YacCTOThI TO-
Ka. /s mepemMeHHbIX TOKOB HM3KOH 4acTOThI YBEJIMUYEHHE COMPOTHBIIE-
HUS IPOBOAHUKOB MPAKTUUECKH HUYTOXKHO U OOBIYHO HE MPHUHUMAETCS
BO BHMUMaHue. OHAKO AJi1 TOKOB BBICOKOHM 4acTOTbI, LIMPOKO MCMOJb-
3yeMbIX B PaJUOTEXHHUKE, COMPOTHUBICHUE YBEJIUUYMBAETCS HACTOJbKO,
4YTO C HUM YK€ MPUXOJUTCS CUMTATbCAd U B Psizie CllydaeB MPUHHUMATh
crieralibHbIe Mepbl 17151 ero yMeHblneHus (puc. 1.20).

[TosTOMy conpoTHBI€HHE NPOBOJIHMKOB MOCTOSSHHOMY TOKY B Cilydae
MEPEMEHHOr0 TOKAa NPUHATO HAa3blBaTh AKTUBHBIM CONPOTUBIIEHHUEM M
0003HauaTh Kak r unu R.

YCTaHOBEHO, YTO NEPEMEHHBIH TOK MPOXOAUT IJIaBHbIM 00pa3oM 1o
MOBEPXHOCTH MPOBOJHUKA, HE TPOHUKAs B €ro CepelrHy; MO3TOMY
IUIOTHOCTb TOKA HE MOCTOSIHHA M0 CEYEHHUIO NpoBOAHUKA. B LieHTpe npo-
BOJIHMKA MJIOTHOCTb TOKA MaJjia, a o Mepe NpUOJIMIKEHUs K TOBEPXHOCTH
BO3pacTaeT. B cuily 3Toro nonesHoe ceueHue NpoBOJHUKA AJISI HEPEMEH-



48 nasa 1

HOIO TOKa Kak Obl YMEHbLIAETCS, U CONPOTUBIICHUE €r0 yBEJIMUMBAETCS.
SIBneHue 3T0 Ha3BaHO MOBEPXHOCTHBIM 3P PEKTOM.

Punc. 1.20. Cxema v rpadomky HanpskeHWs U 1 Toka i B Lenu,
coaepxaliernt ToNbKo akTUBHOE CONPOTUBIIEHNE I

Takum oOpaszom, Lenb, He UMEIOLIas B CBOEM COCTaBe HU KaTyLIeK
WHIYKTUBHOCTH, HU KOHAEHCATOPOB, MpPEICTaBsIeT AJsl MEPEeMEHHOTO
TOKa YUCTO aKTUBHOE CONPOTUBIICHHE, BEJIMUMHA KOTOPOTO BO3pPacTaeT
C YBEJIMUEHUEM YaCTOThI.

AKTUBHOE CONPOTHBIIEHHUE M3MEpPSETCsl B OMax. YCTAaHOBJCHHAs 3a-
KoHOM OMa CBsI3b MEXKAY TOKOM, HAalpsbKeHHUEM W CONpPOTHUBIICHHUEM
COpaBeAsvBa U Ul LIEMM NEPEeMEHHOro ToKa. ToJbKO B 3TOM Cilyuae
ciefyeT OpaTh BEJIMUYMHBI JSHCTBYIOLIMX 3HAUYCHUN TOKA U HaNpPsDKEHUS
W aKTUBHOE COIPOTUBJICHHE LIeTH U1 JaHHOW YacTOTbI TOKa.

B nenu, uMetowield YMCTO aKTUBHOE COMPOTHUBJICHUE, HANpsDKEHUE U
TOK coBnaaatot no ¢ase. Ilpu sTom 3akon Oma popmynupyeTcs Tak: Be-
JMYMHA TOKa MPSIMO MPOMNOPLMOHAIbHA HAIMPSYKEHUIO U 0OpaTHO mHpo-
MOPLMOHAIbHA AKTUBHOMY COMNPOTHUBIICHUIO LIEIH:

U
1H=?ﬂ, (1.28)

rae I, u U, — nelcTBylollMe 3HAYE€HUs TOKA U HaOpsKeHus, a R —
AKTUBHOE COMPOTHUBIIEHUE LIEMH, U3MEPEHHOE NPU MEPEMEHHOM TOKE.

MouiHocTb B LieNH ONpeAesseTcs He 0 MIHOBEHHbIM 3HAUEHUSM, a I10
CpelHeMy 3HAuY€HMIO MOILUHOCTH 3a mepuoi. Llenp mepemeHHOro Toka c
YUCTO aKTUBHBIM COMPOTHBJIEHUEM MpocTeiias. B Takoll nenu Bes sek-
TpUUecKas SHeprus 3aTpauuBaeTcs TOJNbKO Ha TEIUIOBOE NEHCTBUE, Kak,
Harpumep, B JMEKTPUUSCKUX TUTUTKAX, e4ax WK JJaMraxX HaKaluBaHusl.
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OpnHako, HeB3Upas Ha yKa3aHHble HEOCTATKU AKTUBHOI'O COIPOTHB-
JIHUsl, C €ro MOMOIIBIO YaCTO racsiT HampsbKeHWe, eciiu Tpedyercs Ha-
npsbkeHue nuTanus Mmenbine 220 B. Takoii cmoco6 Hambonee pacmpo-
CTpaHeH B YCTpOMCTBaX AJ1sl 3apsAKH MaliorabapuTHbIX aKKYMYJISITOPHBIX
Oarapeii OT ceTu mepeMeHHOro Toka (puc. 1.21).

SA 208
1278
XP1 R139k | R251k VD1O211 X2
[T —e{T B
.
2208 —— GB170-0,125

Puc. 1.21. MNpuHuMnuanbHasa cxema BbINPSIMATENBHOTO YCTPOMCTBa
ans 3apsgkn akkymynstopos Tvna 7[-0,125 (9 B) ot cetn 220 B nnn 127 B

BeinpssMUTEIbHBIM 3JIEMEHTOM B cxeme Ha puc. 1.21 ciyxutr auop
VD1, koTopblii IpomycKaeT TOK TOJbKO B MPSIMOM HampasjieHud. B sTtom
cilyyae OH 00JiaiaeT MaJibiM conpoTusiieHueM. [Ipu nepemene nossipHo-
CTH HaIpsDKEHUs Ha IUOJIe €ro CONMPOTUBIIEHUE PE3KO YBEJIMYHMBAETCS, H
OH CTaHOBUTCS HEMPOBOASILMM. 3HAYUT, MPH NOAKIIOYEHUH K BBITIPSIMU-
TEJII0 MEPEeMEHHOTO HAIpPSIKeHUS uepe3 OUOA U aKKyMyJaarop, OyayT
MPOXOAUTh W3MEHSIOLIMECS IO BEJIMYMHE HMMIYJIbChl 3JIEKTPUUECKOTO
TOKa TOJIBKO OAHOIO HampabieHHsd. Takoil TOK Ha3bIBaeTCA IyJbCHPYIO-
wuM. Besikui mysibCUpYROLIMI TOK COCTOMT U3 MOCTOSHHOM COCTaBJIsIIO-
el u nmepeMeHHOH. B mpouecce 3apsAaku akKyMyJsiTopa y4acTBYET
TOJIBKO TIOCTOSIHHAsi COCTaBjsitouias Toka. Ee BelWYMHY MOXKHO H3Me-
PUTH MUJITHAMIIEPMETPOM, BKIFOUEHHBIM MOCIEI0BATENBHO C aKKyMYyJIs-
TOPOM.

Jlo6aBounsbie conporusnenus R1 u R2 orpaHn4uBaloT 3apsaHbIil TOK
10 Tpebyemoii BenuuuHbl, [lepexirouaresns SA1 no3BojsieT BK/IKOYATH
BBIMPSIMUTENb U1 paboTbl OT CETU MEPEMEHHOro TOKa HaNpsLKEHUEM
127 wnn 220 B.
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I[J'[H 3apAAKU pa3/IMYHbIX THUIIOB AKKYMYJIATOPOB BEJIMYUHY racsuiero
CONPOTHUBJICHUSI OPUECHTUPOBOYHO MOZKHO paCcCUHUTAaThb 110 qoopMyne:
2 _051U-Uy)
=2V
I

3ap

>

rae R, — 3HaveHue racsiuero conpoTtusienus, kOm (s cetu 127 B
R.=R,, nns cetn 220 B R, = R, + R,), U,— nanpspkenue cety, B; U,c—
HanpshKeHUe akkymyJsropa, B; I, — BeIMuYMHA 3apsHOrO TOKAa aKKy-
MyJIITOpa, MA.

HenocraTtkom npuBeneHHOM CXeMbl SBISETCS HAIMYHE TacsiiuX CO-
MPOTUBJICHWH, Ha KOTOPBIX OecIojie3HO paccewBaeTcs MOIIHOCTh. [lpu
HarpeBe COMPOTUBIICHHI MOBBIIIAETCS TeMIIepaTypa Kopiyca, B KOTOPOM
OOBIYHO MOHTHpPYETCS BBHIIIPSAMHUTENb, & 3TO PE3KO CHIKAET BEJIMYUHY
JIOTYCTUMOT0 00paTHOTO HAIpPsDKeHUS TUOJA, YTO MOXKET MPHUBECTH K
BBIXO/y ero u3 crpos. lloaToMy mpenamnoutuTesnbHee MONB30BATHCS BbI-
MPSIMUTEISIMH, B KOTOPBIX POJIb OTPAHUYHUTEITHBHOTO COMPOTUBIICHHUS BbI-
TIOJTHSIIOT KOHIEHCATOPBI IOCTOSTHHOM €MKOCTH.

1.11.5. UuaykTMBHOE CONpOTUBIIEHUNE

Bokpyr snekTpudeckoii ienu nepeMeHHOro Toka Bcerja uMeeTcs me-
pEeMeHHOe MAarHWTHOe TOJie, MOITOMY SBJIEHHEe CaMOWHIYKLUMH B Hei
BO3HHUKAET HE TOJbKO B MOMEHTbI 3aMbIKaHUS WA Pa3MbIKaHUS LETIH, HO
U B TEUCHHE BCETrO BPEMEHH, MOKa MIET MepeMeHHbIN TOK. SIBieHue ca-
MOWHIYKLMH WIrpaeT CYIIECTBEHHYIO pOJb B TeX LEMIX MepeMEeHHOro
TOKa, KOTOpPbIe UMEIOT OOJIbIIOe MOTOKOCLEIUICHHE, T. €. TIPU HATUYUH B
Leny KaTylleK ¢ cepeYHUKaMu M3 (peppoMarHeTHKOB, 00JaJatoliux
OOJBIION MHIYKTUBHOCTHIO (puc. 1.22).

- T/4

Puc. 1.22. Cxema v rpadvky HanpskeHns U 1 Toka i B Lenu,
coaepxalient Tonbko MHAYKTUBHOCTb L
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Hanuuue camMOMHAYKIIMY B LIETH MEPEMEHHOr0 TOKa BHELIHE MPOsB-
JisieTcs KaK yBeJMUeHHe COMPOTHBIICHUS 1LIeTH, T. €. KaK ociabiieHue To-
ka. CorpoTtusienue, 00yCIIOBICHHOE SIBIIGHHEM CaMOWHAYKIIUW, Ha3bIBa-
eTcsl WHAYKTUBHBIM, O0O3HauaeTcs JX; W u3Mmepserci B omax. OHO
CYILIECTBYET TOJILKO B IIeTH TIEPEMEHHOT0 TOKa, a TIPU MOCTOSHHOM TOKe
paBHO HYJIIO.

Tak xak 3JIC camomHaykimu TeM OoJiblie, YeM OOJIbIIe WHIYKTHB-
HOCTb LIeTIH U YeM ObIcTpee U3MEHSIeTCS TOK, TO MHAYKTUBHOE COMPOTHB-
JieHHue TPSIMO MPOIMOPIHUOHAIBHO WHAYKTHBHOCTH Lenu L W KpyroBoit
4acTOTe MEePEMEHHOTO TOKa (:

X, =oL. (1.29)

B nepByto yerBepTh mepuoa, KOrjaa TOK B KaTyLIKe BO3pacTaeT OT
HyJISl 0 MAaKCUMyMa, OHa paboTaeT Kak MmoTpeOurenb, a BO BTOPYIO YeT-
BepTh MEepHO/Ia, KOTJa TOK ClajaeT OT MaKCUMyMa A0 HyJisl, — KakK reHe-
patop.

[Ipoussenenue I, X; Ha3bIBAlOT MaKCUMaJbHBIM HHIYKTHBHBIM Ha-
NpsDKeHUEM Uppax, @ LX), — JAGUCTBYIOIIUM WHIYKTUBHBIM Harpsike-
HueMm U :

l][,max = Imax(DL H l][, = ]OJL- (1 .3 0)
CrnenoBarenbHO, 3aKoH OMa [T TAaKOU 1IeTH BbIpakaeTcs (hopMynaMu
[:ﬂ WA Izﬂ. (1.31)
X, oL

1.11.6. KoHgeHcaTop B uenu
nepeMeHHOro Toka

Ecnu xonaeHcaTop BKJIOUUTD B LiEMb IEPEMEHHOTO TOKa, TO BCIAESACT-
BUE U3MEHEHMsl HampsuKeHWs, 3apsal KOHAeHcaTtopa OyneT HenpepbiBHO
W3MEHATBCS, T. €. B LeNU MOWAET NepeMEHHbIH TOK, HECMOTPsI Ha TO, YTO
MeXIy OOKIalKaMu KOHAGHCATOpa HaXoauTesa AuaneKTpuk. Paccmorpum
3TO sABieHUEe nonapoOHee. M3meHeHnne HampsbkeHus no ¢ase oTcraer OT
W3MEHEeHUs TOKa Ha T/2 WK Ha OIHY YeTBepTh nepuona (puc. 1.23).
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T/4

Punc. 1.23. Cxema v rpadomky HanpskeHns U 1 Toka i B Lenu,
coaepxallen Tonbko eMkocTe C

Mexny KOHAEHCATOPOM U CEThIO MEPEeMEHHOTO TOKa, B KOTOPYIO OH
BKJIIOUEH, BCe BpeMsl MPOUCXOANT OOMEH 3Heprueii: B MepByl0 YeTBepTh
neproaa KOHAEHCATOp pa3pspkaeTcs U paboTaeT Kak reHeparop, co3fia-
Basg B MPOBOJAX TOK W OTJaBasi CBOIO DHEPTHI0 CETH, a B CIEAYHONIYIO
YeTBepTh Mepro/Ia 3apsKaeTcs cam, MoJTydasi 3HepPryio OT CeTH.

Konpgencarop, ycTaHOBIEHHBIH B 1IeTH TIEPEeMEHHOr0 Toka, objiagaeT
COTPOTUBJIEHHEM, KOTOPOE Ha3bIBAIOT €MKOCTHBIM COTIPOTHUBIICHUEM

1
el
3neck X, — eMKocTHOe cornpoTuBieHue, OM; f— 4JacToTa nepemMeH-
Horo Toka, ['u; C — eMKoCTbh KOHAeHcaropa, D.

EMKOCTHOE compoTHBIieHHe KOHAEHCATOpa, KaK BUIHO U3 (OPMYIIbI
(1.32), 3aBUCHT OT 4acTOTHI IEPEMEHHOTO TOKa U eMKOCTH KOHAEHCATO-
pa. DTO CBOWMCTBO KOHIEHCATOpa TMO3BOJISET HUCMOIb30BaTh €ro0 BMECTO
racsiero pe3ucropa i TalleHWs W3JHIIHETO HanpsokeHus cet. lpu
9TOM aKTHBHAas MOIIHOCTh Ha KOHAEHCATOpE He BBIJAENAETCS, UTO SIBJISCT-
cs1 6ONBIINM MPEUMYIIECTBOM Tepe] racsIiuM Pe3uCcTOPOM.

[lopcunTaTh €MKOCTH racsinero KOHJeHcaropa AJisS MUTaHUS HHU3KO-
BOJIBTHOTO yCTPOWCTBA OT CETH MEepeMEHHOr0 TOKa MOXKHO U3 CIIeIylo-
mmx coobpaxkenuid [6]. [lycTb MmeeTcss ycTpOWCTBO, pacCUMTaHHOE Ha
HanpsbkeHue Uy u Tok [, npudem Uy, < U, (U, = 220 B). Torna, 6e3 y4era
pazMyHoro poga mnotepp snekTtposHepruu, U, = U, + LR, roe R, —
BeJIMUMHa racsuiero pesuctopa. Toraga R, = (U, — U,)/1,.

Ecnu tenepb B34Th BMECTO racsiliero pe3uctopa KOHAEHCATOp, TO ero
€MKOCTHOE COTPOTHBJICHHE NOJKHO ObITh paBHO X. = R.. [lpu sTtom yc-

(1.32)
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JIOBUM OIpeneuM eMKOCTb racsuiero KonaeHcaropa C;, BOCMOJIb30BaB-

mmeh popmynoii (1.32):

_ 1-10°
2nf(Uc_Un)/1n '
3nece C B Mk®, npuuem yureHo, uto 1 ®=10°mk® wm

1 Mk® =107 .

Jliis yacrorel nepemenHoro Toka f= 50 'y popmyina (1.33) npuobpe-

(1.33)

r

TacT BU/
o 32001,
Uc_Un ,

Facamnﬁ KOHACHCATOpP, Yalle BCETO, UCIIOJBb3YIOT B BBIIIPAMUTEIIAX

MKOD. (1.34)

JUIsl 3apsiia akKyMyJISTOPHbIX Oarapeil, Ijisi NUTaHUs OCBETUTE/IbHbBIX
JamMn HeOOJBIION MOIIHOCTH U B JPYTHMX YCTpPOHCTBaxX ¢ paboynM Ha-
NPSHKEHUEM, MEHBIINM HanpspDKeHUs ceTu (puc. 1.24).

XP1 C13mk 400 B

||

[l

2208 Ri EL16,3B 0,22 A

Puc. 1.24. MNMpuHumMnuanbHasa cxema yCTPONCTBA C racsLmMM KOHAEHCaTOpOoM
L5 nuTaHnsa namnodku 6,3 B ot cetn 220 B

Jlis rauieHusi HAMpsDKEHUS MOAXOJAT OYMaKHbIC KOHIAECHCATOPbI,
npe/Ha3HaYeHHble N1 paboThl B Lleny NepeMeHHoro Toka (tuna MBM,
MBI'O, MbI'Y, MBI'T, MBI'B u np., puc. 1.25). B npunooxcenuu 1.4—1.6
MpUBEICHbI TEXHUYECKUE XapaKTEPUCTUKKH HEKOTOPBIX TUMOB OYMasKHBIX
KOHJ/ICHCATOPOB /1151 FALICHHUSI HAMPSKCHUSI.,

3aMeTHM, 4YTO pabouee HAMpPSHKEHUE KOHACHCATOPOB JUIsS TallleHUs
HanpsbKeHust U1 00JIbIICH HAICIKHOCTH JI0JKHO B 2—3 pa3a npeBbllliaTh
HarnpspKeHUe CeTH, KOTOpoe TpeOyeTcs MOracHuTh.



Pwuc. 1.25. BHewHui Bng 6ymaxHbix koHaeHcaTopoB Tuna MBM (a)
u MBrYy, MBro, MelT (6)

1.11.7. MowHOCTb NEepeMeHHOro TokKa.
KoadchmumeHT MowHOCTU (COSO)

CpenHsis MOUIHOCTh TOKa B aKTUBHOM COIPOTHUBIIEHUH PaBHA MPOU3-
BE/ICHUIO JIEUCTBYIOLLIMX 3HAYEHUI TOKA U HAIPSIKEHUS:

Py,=UL (1.35)

B o0uiem ciiydae, korga B CeTh NEPEMEHHOIO TOKA BKJIFOYAETCS aK-
TUBHOE U PEaKTUBHOE COMPOTUBJICHUS, CPEHSSI MOLIHOCTb TOKA 3aBUCUT
eule OT yrja casura ¢as o:

Py, = U-Icoso, (1.36)
rae @ — azoBblit casur mexay Hanpspkenuem U v Tokom /.

Tak kak cpeaHsiss MOLUIHOCTb MOKa3bIBAa€T, CKOJBbKO 3HEPruu 3a eau-
HULly BpeMEHU 0€3BO3BPATHO MEPEAaeTCs JISKTPUUYSCKUM TOKOM JlaH-
HOMY YYacTKYy L[, TO €€ NPUHITO Ha3blBaTh aKTUBHOM MOILIHOCTBIO U
BbIpaXKaTh B BaTTaX. AKTHBHAasi MOIIHOCTb LEMU MEPEMEHHOTO TOKa
XapaKkTepu3yeT CPellHIO CKOpPOCTh MpeoOpa3oBaHUs 3JIEKTPOMArHUT-
HOW 3HEpPrud B TEIJIOBYIO, MEXAHUUYECKYIO, CBETOBYIO WM APYIrU€ BU-
JIbl SHEpPruu. OTa MOUIHOCTb PacXxoAyeTcs Ha COBEpLUEHHUE MOJIEe3HOM
paboTsl.

Jnsi XapakTepUCTUKU Harpy3KH, MOSBISIOLIEHCS B 3J€KTPOTEXHUYE-
CKHUX YCTPOMCTBAX B pe3yJibTare KojeOaHul dHEPruu 3/eKTPOMArHUTHO-
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ro MoJisi B LeMH MepeMEHHOT0 TOKa, BBOJSAT BEJTMUMHY, Ha3bIBACMYIO pe-
aKTUBHOU MOUTHOCTHIO O:
Q= U-I'sing. (1.37)

Enununeii peakTHBHOM MOIIHOCTH MepeMeHHOro Toka B cucreme CU
SIBTISIETCSl BOJIbT-aMIIep peakTHBHBIN (Bap). PeakTHBHAsS MOLIHOCTD Lenu
MEepPEMEHHOr0 TOKa — CKallipHas BeJMYMHA, XapaKTepu3ylollas CKO-
POCTh HAKOIJIGHUS] SHEPTUU B KOHJIECHCATOPAX M KATYLIKaX WHIYKTHBHO-
CTH, a TakKe OOMEH 3Heprueil MexJy TeHepaTOpoM U MPUEMHUKOM B
e ePEeMEHHOTO TOKA.

PeakTuBHasE MOIHOCTh B 3JIEKTPUYECKUX CETSIX BbI3bIBAET JIOTIOJHU-
TeNbHbIC AKTUBHbIE TIOTEpH (Ha MOKPHITHE KOTOPBHIX PACXOAYETCs dHEp-
rs SJEKTPOCTAHIMA) M MOTepu HampspkeHus (YXyAlNawollue YCIOBUS
peryaupoBaHus HANpPsKeHHUs ). B HEKOTOPBIX AMEKTPUUYECKUX YCTaHOBKAX
peaKkTUBHAS MOLIHOCTb MOXKET 3HAYUTENILHO MPEBbIIIATh AKTUBHYIO. JTO
MPUBOJIUT K MOSIBICHUIO OOJBIIUX PEaKTUBHBIX TOKOB U BBI3bIBACT MEpe-
rpy3Ky HUCTOUHHKOB TOKa. JIJIsl yCTpaHEHHs Meperpy30K W MOBBILICHUS
MOIITHOCTH KO3 (DUIMEHTA SMEKTPUUYECKUX YCTAHOBOK OCYIIECTBIISETCS
KOMIIEHCAIIUsl PEaKTUBHON MOIIHOCTH.

Ecnu Tok M HanpsbkeHUWe HaXOMAATCS B pa3HbIX (azax, T. . HarpsoKe-
HUE W TOK HE JIOCTUTalOT COOTBETCTBYIOUIMX BEJIMYMH B OJHO U TO XKe
BpeMsi, TO TOBOPAT O Kaxyliehcs: MOIHOCTH. [IponsBesieHre neicTByo-
HIMX 3HAYEHWM HAMpsOKeHHs M TOKa B OOLIeM cily4ae Ha3bIBalOT KaxKy-
mieiics (MM OTHOW) MOIITHOCTBIO ¥ 0003Ha4YalOT OyKBOA .S"

S=UL (1.38)

[TonmHast MOLTHOCTH MPU WU3BECTHBIX 3HAYCHUSAX AKTUBHON U peaKTHB-
HOM MOIIHOCTEH MOKET OBbITh ONpeie]ieHa U3 BbIPaKEHUS:

S=4P*+0%. (1.39)
Ecnu teneps B (1.39) noacrasurs Beipaskenus (1.36) u (1.37), To no-
Jayuum dopmyiy (1.38):
S=A[(UI-cosq)? +(U I sing)? =U-1.
Kaxymascs MOIIHOCTb COBMAAaeT ¢ aKTUBHOM TOJNBKO TOTAa, KOTAa

peaKkTUBHOE COTMPOTUBJICHHE Lenu paBHO Hymo. M3 dopmyn (1.36) u
(1.38) umeem

P = S§-coso. (1.40)
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Enununly w3MmepeHuss Kaxcylledcsl MOIIHOCTH Ha3bIBalOT BOJIBT-
ammiepom (BA, kBA).

Crnenyer UMeTh B BHJY, YTO B 0OOlIEM cllyyae MOJHas MOLIHOCTb Ie-
HepaTopa He paBHa apuU(pMETHUECKOW CyMMe MOJHBIX MOIIHOCTEH Bcex
TOKOTIPUEMHUKOB.

3anuinem BoipaxkeHus (1.40) B Buze

P
cosQp=—. 1.41
0= (1.41)

Uucno, nokaspiBarolliee, KaKyto 4acTh OT KKYILIEHCs MOIIHOCTH IeHe-
paropa WM TpaHchopMaTopa, MOXKET ObITh OTJaHA SHEPrONpPHEMHHKY B
BUJICe AKTMBHOM MOIIHOCTH, Ha3bIBalOT Kod(dduimeHToM MotnHocTH. U3
cootHomeHus (1.41) BunHO, 4TO KO3(PPULIMEHT MOITHOCTH MOXKET HU3Me-
HSITBCSI B 3aBUCHMOCTH OT COOTHOIICHHSI MEXKY BEIUYMHAMHU aKTUBHOU U
peakTHUBHOM MolHocTel B npeaenax ot 1 o 0. KoadduumeHT MoimHocTH
xapaktepu3yeT 3QQEeKTUBHOCTH LIEMH MEPEeMEHHOTO TOKA: YeM OH MEHbIIe,
TeM Xy)Ke SHepreThveckas yCTAHOBKA C SHEPreTUYECKON TOUYKM 3PEHHS.
OT1oT K03(h(HUIMEHT MOKHO TOBBICUTD, €CIT YMEHBIIUTH ( (puc. 1.26).

CocTaBnsawLasa Toka gBuratens

© cTapbiit

NHOYKTUBHAsA cocTaBnatoLwas

PesnctopHas coctasnstoLwas

Puc. 1.26. CocTaBnstowme Toka gauratens

UroObl yBenuunuTbh KO3(pPHULUEHT MOLIHOCTH MPUMEHSIOT KOMIIEHCH-
pytouiue ycrpoiicta. Ha npakTuke 310 JOoCTUraeTcsi BKIIOUSHUEM B CETh
C UHAYKTUBHOCTbIO KOH/IEHCATOpa onpeaeaeHHol eMkocTH (puc. 1.27).
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Tok gBUratens ¢ eMKOCTsIMU
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Puc. 1.27. Tok gBuratensi C EMKOCTSMHA
0N KOPPEKTMPOBKM KOIPPULMEHTA MOLLHOCTM

Jis oTUX meneld IIMUPOKO UCTOIB3YIOT OyMa)kKHO-MAacJsTHbIe KOHIEH-
catopsl cepur KM (cM. npuioosicenue 1.7), npenHa3HadeHHble i pado-
Thl B YCTaHOBKax ¢ yactoToil 50 I'L.
Panee npu pacuere ycTaHOBOK KOMIIEHCAIIMHA PEAKTUBHON MOIIHOCTH
MOXKHO OBUIO UCXOAWTH U3 MHUHUMAIBHOTO CPOKa CITY>KOBI KOHAEHCATO-
poB 10 net. Ceroans Bce yaiie HabJIOJAIOTCS CITydad BbIXOJja KOHIEHCa-
TOPOB W3 CTPOS MPH MEHBIIIEM CPOKe WX CiykObl. Mcxons u3 MHOTOINET-
Hero ombiTa, HeMelkasa kommaHus Electronicon Kondensatoren GmbH
(http://www.argussoft.ru/vendors_list/electronicon) Boimenuna Tpu
TPyNMbl MPUYNH, BIUSIOIUX HA CPOK CITY>KOBI KOMITEHCAIIHOHHBIX KOH-
JIEHCATOPOB:
® TOBBILICHWE TeMIepaTypbl B IPOM3BOJCTBEHHBIX 3aHUAX 32 CUET
YIUIOTHEHUsI MPOW3BOACTBEHHBIX MOIIHOCTEW U Oojiee >KapKoro
JIeTa B MOCJEAHUE I'OJbl;

® 3HAaYUTEJbHOE YBEJIMYEHWE HArpy3Kd 3a CUeT BIUSHUS BBICIINAX
TapMOHWK, TOBBIILIEHUS KoJieOaHUH HampsKeHHUs CEeTH U yBelnde-
HHS1 YaCTOThI BKJIHOUEHUS;
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¢ yBEJIMYEHUE KOIUYECTBA NMPUMEHIEMbIX [IELIEeBbIX KOHAEHCATOPOB
C IpeAebHO PaCCUMTAHHBIMU MapaMeTpaMu MO CPABHEHMIO C Ipe-
JbLAYLIMMH FOJAMHU.

OpuH 13 BakHEHIIMX (aKTOPOB, BIMSIOLIMX HA CPOK CIykKObl KOH-
JI€HCAaTOpOB, — TeMIlepaTypa OoKpysKatoiield cpenbl. Ee noseilenue, Ha-
npuMep, Ha 7 °C cHIDKaeT 0XKHIAaeMblii CPOK CITy:KObI TIouTH BaBoe. He-
MaJIOBaKHBIMU  (PAKTOpaMM TakKe SABJSIIOTCS HMMITYJbCHAs TOKOBas
Harpy3ka, Harpy3ka BbICUIMMH T'apMOHMKAMH W TOTEPU MOLLHOCTH B
KoHzeHcarope. B cBsa3u ¢ atuMm, komnanusa Electronicon anis komneHca-
LMY PEaKTUBHON MOILHOCTH pa3paboTana HOBOE MOKOJEHUE CyXUX KOH-
nencatopoB MKPg, nonyuuBLIMX Ha3BaHUEe "MeTasIOIUIeHOUYHBIX" [7].
KoHnneHcaTope! BbINOMHEHbI U3 MeTaUIM3UpOBaHHOU Al-Zn monunponu-
JICHOBOM IUVIEHKH C CaMOBOCCTaHABJIMBAIOLUMCS AUIEKTPUKOM, HAIOJ-
HeHHble PUR-cmonoii. KonaeHcaTopbl, U3roTOBIEHHbIE MO TEXHOJIOTUU
MKPg, He comepkaT )KUAKOCTEH (OHU HAMOJIHEHbI a30TOM), MO3TOMY Y
HUX HeT NOTeKOB (pacTekaHus). MOHTHPYIOTCS KOHAEHCATOPbl B allto-
MHUHHMEBOM KOpITyCe ¢ 3alUTON OT u30bITouHOro nasnexus (puc. 1.28).

Puc. 1.28. KongeHcaTopbl kocnHycHble MKPg Cyxvue ra3oHanonHeHHbIe
4519 KOMNeHcaumm peakTuBHOM MowHocTu B ceTsax 400/440 B 50/60 My
npou3soacTea komnanun Electronicon

Opnodaznbie U Tpexdasznbie koHaeHcaTopel MKPg nmMetor nuamerp
60—136 MM, KOpITyC U3 IPECCOBAHHOIO aJTFOMUHUS C KPEMEKHbIM BUHTOM
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W alIOMHUHHUEBOH KPbILIKOH. 3aMETUM, YTO B MOC/IEIHEE BPEMs Ha PbIHKE
MOSIBUINCH U UHBIE MO KOHCTPYKLUMH KOHAEHCATOPbl Aj1sl KOMIIEHCALUU
PEaKTUBHOW MOLIHOCTH.
[ToBbIcUTH KO3(PPULHMEHT MOLIHOCTH MOXKHO U MyTeM YJIy4LIeHUs pa-
OOTbl DJIEKTPOYCTAHOBOK 0€3 NPUMEHEHHMs KOMICHCUPYIOLMX YCT-
poticTs. C 3Toii Leblo cliefyeT NPOBECTH TaKUEe MEPONPHUSITHUS:
® YMOPSJ0OYNTb TEXHOJOTMUYECKUI Mpouecc MpeanpusaTus, 4To Mpu-
BeJIET K YJIYULICHUIO 3HEPreTUYEeCKOTo peskuma 000py10BaHus;

® [PUMEHWUTb CHHXPOHHbIE DJIEKTPOABHUraTed BMECTO ACHHXPOH-
HBIX TOH K€ MOLLHOCTH, KOTJa 3TO BO3MOYKHO IO YCJIOBUSIM TEX-
HOJIOTM4ECKOro MpoLecca;

® 3aMCHUTh MaJlo3arpy’KeHHble ACUHXPOHHbIEC JIBUraTeld Ha MeHee
MOIIIHBIE;

® TIOHM3WUThH HAMpsDKEHWE y JIBUTaTellell, cucTeMaTHdecku paboTato-
LIMX C MaJIOH 3arpy3Koi;

® OrpaHUYUTh XOJIOCTOM XO/1 ABUraTeNeii;

® 3aMEHUTH Majl03arpyKEeHHbIC TPAHC(HOPMATOPbI HA MEHEE MOLIHBIC,

DJeKTpoBUraTenb Ais pabovell MallUHbBI clieyeT NoJ0UpaTh B CO-
OTBETCTBUM C PEIKUMOM €€ pabOThl, YUUTHIBAS JOMYCTUMYIO MEPErPy3Ky
neuratenisi. Bo Bcex ciiydasx jkenarelibHO BLIOUpPATh SJIEKTPOABUraTeNb ¢
0oJjice BbICOKUM HOMUHAJIbHbIM KO3 duumenTom moiHoctu. Tam, rae
9TO BO3MOXKHO, HEOOXOAMMO OTHaBaTh MPEANOUYTeHUE JBUraTelsiM ¢
00JIblIIeH CKOPOCTHIO BPALLEHHUSI U C KOPOTKO3aMKHYTbIM POTOPOM, Bpa-
[IAIOIIMUMCS Ha IMOAIIUITHAKAX KaueHHS.

[Ipu norpeOHOCTH B PEaKTUBHOW MOILHOCTH, €MHUYHAS KOMIIEHCA-
uus TpaHcopMaTopa JIODKHA MOKPBIBATH TOJBKO €ro pPeakTHBHYHO
MOILLHOCTb X0J10cTOro xoja. s tpexdasubix TpaHcopmaropos, B 3a-
BUCUMOCTU OT MX MOIIHOCTH, KOMIIEHCHpYyeMas MOIIHOCTb COCTaBJISET
oT 3 1o 10% ot HOMHHAJILHON MOLIHOCTU. UTO KacaeTcs 3JEKTPOIBUra-
Tesel, TO peaKTUBHASI MOIIHOCTh KOH/IGHCATOPOB He JTOJKHA TPEBbILIATH
PEaKTUBHYIO MOIIHOCTb XOJIOCTOrO XOja 3jekrpojasurartesis. Hanex-
HOCTb YBEIMYMBAETCS, €CJIM KOHJIEHCATOpP TOAKIIOUYAETCS OTACTbHBIM
KOHTaKTOpOM (npunooicerue 1.8).
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Koadduument momHoctn He0OXOAUMO YUUTBIBATh MPU MPOEKTHUPO-
BaHUM dJieKTpocereil. Huzkuil koapduuueHT BeneT k norepsm 3j1eKTpo-
SHEpPruM, a HEBEPHO PACCUMTAHHBIA — MPUBOAUT K H3OBITOUHOMY MO-
TpeOaeHUIO 3j1eKTpodHeprun u cHwkenuto KI1J] anexrpoobopynosaHus,
MUTAIOIIErocsd OT JaHHOM CETH.

1.11.8. NpeobGpa3zoBaHne nepeMeHHOro Toka.
TpaHccopmaTop

YcTpolicTBo 1U1s peoOpa3oBaHUs HAMPSYKEHUS. U CUJIbl IEPEMEHHOTO
TOKa MpU HEU3MEHHOH uacToTe HasbiBaeTcsi TpaHchopmaropom. JlaToi
poxkaenus mepBoro TpaHcdopmaropa cunraercs 30 HosOps 1876 r., ko-
raa pycckuil anekrporexHuk [1. H. SI6no4ukoB nomyunn Ha Hero maTeHT.
TpaHncdopmaTop ero KOHCTPYKLMH HMeEN Pa3OMKHYTBHIH CepAeuHUK M
MpeAcTaBisia coOOH CTepKeHb, HA KOTOPbIA ObLIM HaMOTaHbl OOMOTKH.
[lepBble TpaHchopMaTOphl ¢ 3aMKHYTHIMU CepASUYHUKAMU ObUTH CO3aHbI
B Anriuu B 1884 r. O6patesamu Jxonom u Oayapnom 'onkuHcoH. H30-
Opetenue TpaHchopmaropa crocoOCTBOBAJIO MPOrpeccy B HUCIOJb30Ba-
HUU NEPEMEHHOr0 TOKA.

KoHcTpykuust TpancdopmaTopa B 3HAaUUTENILHON CTENEHU OMNpeaess-
eTcs ero Ha3HaueHueM. Pasnnuaror Takue BUIbl TpPaHC(POPMATOPOB:

e  cuJI0BOM TpaHchopMaTop;

e aprorpaHcdopmarop;

e TpaHchOpMAaTOp TOKA;

e TpaHchOpMATOP HAMPSHKEHUS;

®  UMIIYJIbCHBINH TpaHcdopMaTop;

e  paszaenuTenbHbIl TpaHchopmaTop;

® nuk-TpaHchopmarop.

HauGosbluee npuMeHeHHE B 3JIEKTPOTEXHUYECKUX YCTaHOBKAx, a
TaKKe B DHEPreTMUECKUX CUCTeMax Mepelaud W paclpelesieHus 37eK-
TPOIHEPrUM HAXOASAT CUJIOBbIE TPAHCPOPMATOPbI, OCPEACTBOM KOTOPBIX
W3MEHSIOT BEJIMUMHY MEePEeMEHHOro HanpsbKeHus U Toka. [lpu sTom umc-
J0 ¢a3, popma KpuBOW HarmpsbkeHUst (TOKA) M 4aCTOTa OCTAFOTCSl HEU3-
MEHHBIMH.
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[Ipocrelimuii cunoBoii TpaHcpopMaTOp COCTOUT U3 MarHUTONMPOBOJA
CepJeUHMKa, BbINOJIHEHHOro U3 (eppoMarHuTHOro marepuasia (0ObIYHO
W3 JIUCTOBOM 3JIEKTPOTEXHUYECKOW CTallh), M IByX OOMOTOK (KaTyllek),
PacroloKEHHbIX Ha CTepXHsSX marHuronposoja. OnHa oOMOTKa, Npu-
COEJIMHEHHAas K UCTOUYHUKY MEPEeMEHHOro TOKAa, Ha3blBACTCs MEPBUUHOM,
a apyras, NOJK/IIOUeHHAas K NOTPeOUTeII0, — BTOPUUHOMA.

[lo xoHCTpyKUMH cepAeuHUKH OaHO(a3HOro TpaHcdopmaTopa ObIBatOT
crepykHeBble U OpoHeBble. CTepikHEBOM TpaHC(HOPMATOP COJCPIKUT 1B
OTZAENbHO HAMOTAHHbIE MEPBUYHYIO U BTOPUUHYIO KaTyLLKH, KOTOpPbIE pac-
MOJIOXKEHbI HA Pa3HbIX CTEPXKHSAX OJHOOKOHHOIO cepAeuHMKa. Y OpoHe-
BOro TpaHc(opMaTopa KaTyLIKU HaMaTbIBalOT HA OJHOM KapKace, CHauana
uzaeT nepBuyHas oOMOTKA, a MOTOM BTOPUYHAS M PacriosiaraloT Ha OJHOM
CpeqHeM cTepKHe JBYXOKOHHOTO cepiedHrKa (puc. 1.29).

%
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MepBuyHas
obmoTka

—_— \/

(D —
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KONMYECTBO T

H _
BUTKOB DaHCQopwaTopa e ©,
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Puc. 1.29. O6wmin Bng 6poHeBoro TpaHcgopmaTtopa (a)
N YCTPOWCTBO CTEPXXHEBOro TpaHcgopmaTopa (6)

[IpuHuun geiictBust TpaHchopMaTopa OCHOBaH Ha SIBICHUU BJIEKTPO-
MarHuTHOW uMHaykuuu. Ha nepBuunyto oOMOTKY TpaHcdopmaropa nojaa-
€TCsl HalpsHKEHUE OT BHEUIHEro MCTOYHHKA MepeMeHHoro Toka. IIpore-
KaloLMH N0 NepBUYHON OOMOTKE NepeMeHHbIH TOK CO3aeT nepeMeHHbIi
MarHuTHbIA MOTOK B cepAeuHuke TpaHchopmaropa. B pesynbrate anek-
TPOMAarHUTHON UHAYKLMM, NEPEMEHHBIM MAarHUTHBIM OTOK B CEpACUHMU-
Ke TpaHcdopmaTropa Bo30yKIaeT BO BTOPUYHON OOMOTKE MEPEMEHHYIO
OJIC unaykuuu. Ecnu tenepb NOAKIIOYUTH K BbIBOAAM BTOPUUHOM 00-
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MOTKU Harpysky, HampuMep JlaMIily HaKaJliBaHWs, TO MO Hel Mmorever
MepeMEeHHBIN TOK U jamna 3aroputcs (puc. 1.30).

un n, W R

Y

Puc. 1.30. MpuHumn paboTbl TpaHchopmaTopa
1 ero 0603HaYEeHNE Ha ANEKTPUYECKMX CXEMax

O603HauuM 4epe3 | YUCI0 BUTKOB MEPBUUYHONH OOMOTKHM, TOrJa npu
Pa3OMKHYTOH Lieny BTOPUYHOM KaTYLIKU C YUCIOM BUTKOB (), T. €. IPU
X0J10cTOl pabote TpaHcopmaTopa, CipaBeyIMBO COOTHOLLEHUE:

Y o (1.42)
Uy

rae Uy u U, — HanpspKeHUs Ha NepBUYHON M BTOPUYHON 0OMOTKAX.

Eciin uMcino BUTKOB BTOPUUYHOM KaTyLUKW OOJiblUE, YeM MEPBUYHOM,
TO TpaHC(OPMATOp MOBBILIAOIIKH, T. K. HaNpsbKeHUe Ha BTOPUYHOM 00-
MOTKE BbILLIE, YEM Ha NEepBUYHOU. Eciu ke 4Mucil0 BUTKOB BTOPUUHOMU
KaTyUIKH MEHblLIe, YeM MEePBUYHOM, TO TpaHCPOpMaTOp MOHMKAOIKH.
OTHolIeHWe 4ucia BUTKOB MEPBUYHON KaTYLIKHW K YMCIY BMTKOB BTO-
pUHOI Ha3bIBatOT KoadduimeHToM TpaHcopmanuu U 00o3HavaroT Oy-
KBOM 7:

n=—L.
@3

IIpu 3aMblkaHuK LEeNU BTOPUUHOM KaTyLUKW, UAYLIMNA B HEH TOK CO3-
JlaeT B CEpJEYHUKE JOMOIHUTENBHBII MAarHUTHBIA TIOTOK, HalpaBJIeHHbII
HaBCTpeuy NOTOKY nepBUYHOM kaTyuiku. OciiabjeHHe MarHWTHOTO Mo-
TOKa B cepAeuHuke yMeHbuaeT O/[C MHAyKUMU B MEPBUYHON KaTyllKe,
MO3TOMY BEJIMUYMHA TOKA B HEW pacTeT 10 TeX MOop, NOKAa MArHUTHBIA NO-
TOK B CEpACYHUKE HE NOCTUTHET NMpekHel BenuuuHbl. Ecnu npeanono-
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JKUTb, YTO MOTEPU SHEPIruu B TpaHcopMaTope OYeHb Malibl, TO MOYKHO
CYMUTATh, YTO MOLIHOCTH B MEPBUYHOMN U BO BTOPUYHON 0OMOTKAX paBHbI:
LU =5LU,,
otkyaa ¢ yderoMm (1.41) momydyaem BakKHOE COOTHOLLEHHE AJISI TOKOB
oOMoTOK TpaHchopmaropa:
Lo
I o
CrenoBaresibHO, ¢ IOMOLIBIO TpaHC(POPMATOPa MOXKHO MONTYy4aTh BbI-
COKO€ HalpsDKeHUE W MANlylo CHIIy TOKA, a TAakKe HU3KOe HalpsDKeHUe U
Gonblayto cuny Toka. OOMOTKM BbICOKOTO HAMpSKEHUS BBIMNOIHSIOT U3
Oosee TOHKOTO MPOBOJA, YeM OOMOTKHM HHU3KOI'O HaNpspKeHUs, T. K. depe3
HUX NPOXOAUT MEHbUINN TOK.

1.12. CxeMbl 3reKTpoCcHabXxeHuUsA

CylLECTBYIOT Pa3/lMUHbIE CXEMbl 3JIEKTPOCHA0KEHMSI, MCIOJIb3yEeMbIC
JUlsl MIO/IKJIIOUYEHMST 000pYA0BaHUs B »uIlbIX 31aHusx [8, 9]. Onu pazivua-
FOTCSl 10 CHOCO0Y 3a3eMIICHUs JICKTPOOOOPYA0BAHUSI U UCTOYHMKA DJICK-
TPOIHEPTUM, KOTOPHIM YACTO CITY?KUT MOHMKAIOLLMI TpaHChOopMaTOp.

1.12.1. 3awmTHOE 3a3eMrieHNe U 3aHyneHue

3a3emneHue

3awuTHOe 3a3eMJIeHHe MpeAcTaBiseT co0ol coequHeHue C 3emiieit
KOPIYCOB DJISKTPUUECKUX MALIMH U NPUOOPOB, KOTOPbIE MOTYT OKa3aTh-
cs nog HanpsbkenueM. [Ipu npoboe uzonsaumu Mexay $aszoii u Koprycom
2JIEKTPUYECKOro NpUOOpa NMPUKOCHOBEHHUE K €ro KOPIYyCYy He MpecTaB-
JIIeT OMAaCHOCTH JJIsl 4esioBeKka. Jleso B TOM, YTO OCHOBHAs 4acTh TOKa
MOTEYET M0 3alUMTHOMY 3a3eMJICHHIO, KOTOpOe 00J1aJjaeT OYeHb HU3KUM
COMPOTHUBIICHUEM. 3aLIUTHOE 3a3E€MJIEHUE COCTOMT U3 3a3eMJIMTENs U 3a-
3eMJISFOLLMX MPOBOAHUKOB. ECTh 1Ba BUJA 3a3eMJIMTENCH: €CTECTBEHHbIE
1 UCKyCCTBEHHbIe. K MepBbIM OTHOCATCS METANIMUECKUE KOHCTPYKIMHU
3/1aHUH, HA/IEXKHO COEAMHEHHBIE C 3eMJIeH, KO BTOPbIM — CTaJIbHbIE TPY-
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Obl MJIM YTOJIOK, BOUTBIE B 3eMITIO, BEPXHHE KOHIIbI KOTOPbIX CBAPUBAIOT
CTalIbHOMU MOJIOCOM WMJIM MPYTKOM. 3a3eMIIUTENSIMH MOTYT CITYXKHTh HpO-
JIOXKEHHbIE B 3eMJie BOJOMPOBOJHbBIC TPYObl, METANTHUECKHE KOHCTPYK-
uuu u ap. (puc. 1.31).

Puc. 1.31. 3azemneHune

B kauecTBe 3a3eMJIAIOLIMX MPOBOJHHMKOB, COEAMHSIOLIMX 3a3€MJIU-
TeJIb ¢ 3a3eMJISIIOLIMMU NPUOOPaMu, OOBIYHO MCIIOJIB3YIOT CTallbHbIE WK
MEJIHbI€ LMHbI, KOTOPbIE JIMOO MPUBAPUBAIOT K KOPIycaM MalluH, JIMOO
COeIMHSAIOT ¢ HUMHU OonTamu. 3alUTHOMY 3a3€MJICHHMIO MOAJIEXAT Me-
TAJJIMUECKUE KOPITyca 3JICKTPUUECKUX MALWH, TPAHC(HOPMATOPOB, LIUTI
W wkagbl.

3aHyneHue

3aHysieHHe — 3TO COCAMHEHHE KOPIYCOB JJICKTPUUSCKMX MAIUUH U
MpubOPOB, KOTOPIE MOTYT OKa3aThCsl MO HAMPSHKEHUEM, HE ¢ 3eMJIeH, a
C 3a3€MJICHHbBIM HYJICBbIM MPOBOJOM. BTO npuBOAUT K TOMY, YTO 3aMbl-
KaHue 1000k u3 a3 Ha kopnyc npudopa UK MalllvHbI [PEBPALLACTCS B
KOPOTKOE 3aMblKaHHE ITOH (ha3bl C HyJIeBbIM NPOBOAOM. B pesysbrare
60ﬂbﬂ[0ﬁ TOK KOPOTKOT'O 3aMbIKaHUS BbI3bIBACT CpaGaTBIBaHI/Ie 3alUThl U
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MOBPEKACHHAs yCTaHOBKa OTKMovaercs. Paznuuator HyneBoil pabounit
Y HyJIeBOW 3aIUTHBINA MpoBoaHUKH. HyneBoil pabounii mpoBOAHUK SBIIS-
€TCsl HyJIEBBIM MPOBOJAOM JUISl MUTaHUS AJIEKTPOYCTAHOBOK U UMEET PaB-
HOLIEHHYIO C APYTMMH NPOBOJAMH H30JSILUIO U JAOCTAaTOYHOE CEYEHUe
i pabouero Toka. HyneBol 3alUTHBINA MPOBOJHUK CILYKUT s cO31a-
HUs KPaTKOBPEMEHHOI'O TOKa KOPOTKOTO 3aMblKaHUsl Ul cpabaTbhiBaHU
3alUThl U OBICTPOro OTKJIIOYEHHS MOBPEXKIEHHOH YCTaHOBKM OT MH-
tatomeld cetu. HyneBbIM 3allUTHBIM MPOBOJOM MOIYT ObITh CTajlbHbIE
TpyObl 3JEKTPONPOBOJOK, a TaKKe HyJeBble MPOBOAA, KOTOpble He
JIOJKHBI UMETh MpefoxXpaHuTenieil u Boikitoyareneii. HyneBoii pabounii
W HYJNEBOH 3allUTHBIA MPOBOJHUKU OOBIYHO MPUXOAAT C MOACTaHLMH,
e 3a3emisieTcs CepAeyHUK TpaHcopmaropa.

B xayecTBe npuMepa NpUBEEM CXEMY YCTPOKCTBa 3aHyJIEHUS Hacoca
BI] "Bononeit" MPOU3BOACTBA KOMIMaHUU "IIpomanexTpo”
(http://www.promelectro.com/) (puc. 1.32).

iy
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Puc. 1.32. MNpuHumnnanbHasa anekTpuyeckas cxema Hacoca bL, "Bogonen"” (a)
N cxema ero 3aHyneHus (6)

Jlis mpenoTBpalieHnss KOPOTKOTO 3aMbIKaHUS M3-32 HapYyLIEHUS W30-
JSILMK TIPOBOJIOB CJIEAYET MPOBOAWTb €€ NPOPUIAKTHUECKUH KOHTPOJIb
He pexe OAHOro pasza B Tpu roza. ConpoTuBieHNE U30JISILMUA MTPOBOIOB
M3MEpSIIOT MEroMMeTpaMM Ha HOMMHajbHOe HampspkeHue 1000 B Ha
Y4acTKax MPH CHATHIX TJIABKUX BCTaBKaX M BBIKJIIOYEHHBIX TOKOMPHUEM-
HUKaX MEXY KaXKJbIM [TPOBOJOM M HYJIEBbIM PabOYMM MPOBOJOM U Me-
JKAY KaXAbIMU ABYMS npoBojgamu. COMPOTHBIEHHWE W3OJSLMHU JIOJKHO
ObITh He MeHbIIe 0,5 MOwM.
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1.12.2. CucrtemMbl 3a3eMneHus

Cucrema 3a3eMiieHUs] UTPaeT BAXKHYIO POJIb KaK Ui MPaBUJIBHOTO U
Ha/Ie)KHOT0 (PYHKLIMOHUPOBAHUS BJIEKTPOYCTAHOBOK, TaK WU Jyisi olecre-
yeHHsi 0€30MacHOCTH Jito/iel. 3aluTHOE 3a3eMiIeHHE NPeICTaBIIseT coOOi
JJIEKTPUYECKOE COEAMHEHHE C 3emiiel (€€ IKBMBAJIEHTOM) MeTajlinue-
CKMX HETOKOBEYLIMX 4YacTeil, KOTOpble MOT'YT OKa3aTbCs MOJ HaMNpsike-
nuem [10, 11]. CooTBeTcTBEHHO, MPU NPOOOE M30JISALIMKM TOKOBELYLLIErO
MPOBOJA Ha KOPIYC 3a3€MJIEHHOIO 3jieKTponpubopa Tok Oyaer npoxo-
JUTb MO 3a3eMJISIOLLEMY MPOBOJHHUKY, YTO MCKIIIOUUT MOPAKEHUE dJIeK-
TPUUECKUM TOKOM Y€JIOBEKA. 3alMTHOE 3a3€MJIEHHE CITYXKUT MCKIIIOUH-
TENbHO /JIS1 3ALIMTHI JIFOACH OT MOPAKEHUS NEKTPUUECKUM TOKOM.

[IpoBOHMKHM 3aLMTHOrO 3a3€MJIEHUS] BO BCEX JJIEKTPOYCTaHOBKAX, a
TaK)Ke HyJIeBble 3alMTHbIC MMPOBOJHUKM B DJIEKTPOYCTAHOBKAX Harpsi-
>keHueM 110 1 kB ¢ riiyx03a3eMyIeHHOW HEHTpasiblo, B TOM YKCJIE HIMHBI,
JIOJKHbI UMETh OykBeHHOe 00o3HaueHue PE u uperoBoe 0003HaueHue
YyepeayOLMMHUCS NPOJOJbHBIMU WIIM TONEPEYHbIMU [0JIOCAMHM OJMHA-
KOBOH wwmpuHbl (a7 wmH oT 15 1o 100 MM) KenToro v 3eJ1€HOro 1Be-
toB. HyneBbie pabouune (HelTpasibHbie) MPOBOAHUKM 0003HAYAIOT OyK-
Boii N M ronyObim wuBeToM. COBMEULICHHbIE HYJIEBblE 3allUTHbIE W
HyJieBble pabovMe MPOBOJHUKM J10JOKHBI UMETh OYKBEHHOE 0003HAUEHHE
PEN u uBeroBoe o003HauYeHue: rojay0oi LBET M0 BCEH UIMHE W HKEJITO-
3€JICHbIC TIOJIOCHI HA KOHLAX (cM. npunoodicerus 1.9 v 1.10).

Tun cucrembl 3a3eMJIeHUsI — OJIHA U3 OCHOBHBIX XapaKTEPUCTHK IH-
taroweit anexrpuueckoit cern no 'OCT P 50571.2 [8]. CywecTBytot Tpu
OCHOBHBIX THIa CUCTEM 3a3€MJICHHs, KOTOpble 0003HAYaIOT AByMs OyK-
Bamu: TN, TT, IT. IlepBas OykBa yka3biBaeT Ha XapakTep 3a3eMJICHUsI
WUCTOYHHMKA 3JIEKTPOIUTAHUSI:

e T — HeliTpajlb UCTOUHUKA BJIEKTPONUTAHUSL HEMOCPEACTBEHHO CO-

€IMHEHA C 3eMJICH;

e | — BCe TOKOBEAYLIME YaCTH W30JIMPOBAHBI OT 3EMJIH.

Bropas OykBa onpexessier Xxapakrep 3a3eMJIEHUs. OTKPbITbIX MPOBO-
JSILIMX YaCTeH 3JIEKTPOYCTAHOBKH 3[1aHMs

e T — OTKpbITbIC MPOBOJSILIME YAaCTH DJICKTPOYCTAHOBKH 3JaHUsI

HEeMOCPEICTBEHHO CBS3aHbl C 3eMJIeH, HE3aBUCHMO OT XapakTepa
CBSI3W C UCTOYHHMKA MUTaHMsI C 3eMJIeii;
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e N — OTKpbITble NPOBOASLIME YaCTHU 3JEKTPOYCTAHOBKH 3AaHUS
HETNOCPEACTBEHHO CBS3aHbl C TOUKOH 3a3eMJICHUSI UCTOUHUKA MH-
TaHWd, a oTpeduTeH 3a3eMieHsl Tonbko uepe3 PEN-poBogHuk.

CyuwectBytoT noacucteMsl 3azemienus: TN-C, TN-S, TN-C-S. B Hux

crepytompe 3a N OyKBbl ONpenessioT cnocod yCTpOWCTBa HYJIEBOTO 3a-
LIUTHOTO W HyJIeBOro pabouero npoBogHUKOB: C — (yHKLMH HyJI€BOrO
3aUIUTHOTO U HyJIeBOro paboyero MpoBOAHMKOB 00ecreurBaeT OAUH 00-
i npoBogHUK PEN; S — ¢ynkiym Hynesoro 3ammrHoro PE u HyneBo-
ro pabodero (N) MpOBOAHUKOB 00ECTIEUNBAIOT Pa3/ieNIbHbIE MPOBOTHUKH.

Cuctema TN-C

Cucrema TN-C (¢p. Terre-Neutre-Combine) ripeiioxeHa HeMEIKUM
koHuepHom ADI" (AEG, Allgemeine Elektricitits-Gesellschaft) 8 1913 r.
Pabounii nyns u PE-npoBognuk (Protection Earth) B 3T0#i cucteme co-
BMelLLleHbl B OAUH NpoBoA. CaMbIM OONbLIMM €€ HEeAOCTaTKOM ObL1o 00-
pa3oBaHue JMHeiHOrO HampsokeHus (B 1,732 pasza Beime (asHoro) Ha
KOpITycaxX 3JIeKTPOYCTaHOBOK NpHU aBapuiiHOM oOpbiBe HyJs. Hecmotps
Ha 9TO, Ha CErOJHSIIHUNI ACHb BCTPETUTh JAHHYIO CUCTEMY 3a3€MJICHUS
MOJKHO B mocTpoiikax ctpaH ObiBmero CCCP.

B Poccuu 1o HenaBHero Bpemenu npumMensiiachk cuctema TN-C. B stoit
cUCTeMe OT UCTOYHMKA K 3JIEKTPOYCTaHOBKE MAET deTblpe pabouux mpo-
Bonuuka L1, L2, L3 u onun npoBoguuk PEN, obwenunstomuii GyHKIpH
HyJIEBOTrO paboyvero v HyJeBOro 3alllUTHOIO MPOBOAHUKOB (puc. 1.33).
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Puc. 1.33. Cncrema 3azemnenuns TN-C
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B cucreme TN-C OTKpbITBIE MPOBOASIINE YACTH AJIEKTPOYCTAHOBOK
(xopnyca, wkadbl 371eKTPOOOOPYJOBAHUS) COSAMHSIOT C NPOBOAHUKOM
PEN (3anynstor). CucteMa OTHOCHTENIBHO TIpocTas U JemieBas. OqHako
OHa He o0ecrneunBaeT HEOOXOIMMbIH YPOBEHDb IEKTPOOE30NACHOCTH.

B nacrosimee Bpems npumeneHnue cucteMbl TN-C Ha BHOBb CTpOs-
LIMXCS W PEKOHCTpyUpyembix oObekTax He jomnyckaercs. [lpu ee skc-
TUTyaTaluy B 3[JaHUM CTApOd TOCTPOMKH, MpeAHa3HaAueHHOM Jis pa3Me-
LIeHUsI CpeAcTB, HH(MOPMATHKA M  TEJIEKOMMYHMUKaLMH, cCieayer
obecrnieunts nepexon k cucteme TN-S (TN-C-S). Cucrema TN-C-S xa-
pakTepHa Jyisi pPeKOHCTPYMPYEMbIX CETeH, B KOTOPBIX HYJIeBOl pabouuii n
3aIUTHBIA MTPOBOIHUKUA OOBEAMHEHBI TOJIBKO B YACTH CXEMbI, HAIIpUMep,
BO BBOJHOM (KBAPTUPHOM ) LIIUTKE.

Cuctema TN-S

B 1930-x rogax 6bina pa3paborana cucrema TN-S (¢p. Terre-Neutre-
Separe) ms 3amensl ycnoBHO onacHoi cuctembl TN-C. B cucteme TN-S
padouuii ¥ 3alUTHBIN Hynb pa3fesuluch OpsSMO Ha MOJACTaHLMM, a 3a-
3eMJIMTENb NPEACTaBIIsll COOOW 1OBOJIBHO CJIOXKHYIO KOHCTPYKLMIO Me-
Tanauyeckol apmartypsl. Takum obGpaszom, npu oOpbiBe pabouero Hyss B
cepeAMHe JIMHUM, KOpIlyca 3JIeKTPOYCTAaHOBOK HE MOJIyyalld JIMHEHHOro
HanpspkeHus. [lo3ke Takas cucrema 3a3emieHUs IO3BOMIIA pa3paboTaTh
JuddepeHuanbHbie U cpadaThiBalOLME HA YTEUKY TOKA aBTOMATbI, CIO-
coOHble MOYYBCTBOBaTb He3HAUUTENIbHBINA TOK. MIX paboTa 1 no ceil neHb
OcHOBbIBaeTcs Ha 3akoHax Kupxroda, coriiacHo KOTOpPbIM TOKH, TEKY-
mue no (azHoMmy M no pabouemy HyJeBOMY MPOBOAAM, AOJKHBI ObITh
YKUCJIGHHO PABHBI.

B cucreme TN-S, Haubonee mmupoko pacrnpocTpaHeHHoOi B EBpore,
BCE OTKPbITbIC MPOBOJSLINE HYACTH DJIEKTPOYCTAHOBKHM 3[aHHUsl COeAMHE-
Hbl OTAEJbHBIM HYJIEBBIM 3allUTHBIM NpoBoaHukoM PE HemocpencrteeH-
HO ¢ 3a3eMJICHHOM HeWTpasiblo ucTounuka (puc. 1.34).

H3-3a toro, uro cucreme TN-S HyneBoil pabounii U HyJ1eBOH 3alLUT-
HbIH [TPOBOJHUKM MPOJIOKEHbI OT/IEJIbHO, UCKIJIIOUEHbI 00paTHbIE TOKH B
npoBoaHuke PE. Bce 3To cHWkaeT pucK BO3HMKHOBEHHs 3J€KTpoMar-
HUTHBIX nomeX. [Ipu skcruyarauuu cucrembl TN-S HeoGxonumo ciie-
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JIUTh 3a MpaBWIbHBIM HazHaueHueM npoBoAHUKOB PE u N. Ontumans-
HbIM Cily4yald C TOYKM 3PEHUS] MUHUMM3ALMU [OMEX — HaJUuue MPU-
CTpOeHHOH TpaHC(hOPMATOPHON MOJACTAHIIUH, YTO MO3BOJISIET 00ECTIeUUTh
MUHMMAJIbHYIO JJIMHY [POBOJHKMKA OT BBOJA KaOeliell asekTpocHabke-
HUS 10 TJIaBHOTO 3azemuisitoinero 3axuma. Crucrema TN-S npu Hanmuumuu
MPUCTPOSHHOM MOACTAHLUMKU HE TPEOYeT MOBTOPHOIO 3a3€MJICHUS, T. K.
HMeeTCsl OCHOBHOM 3a3emuiutesib Ha TII.
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Puc. 1.34. Cuctema 3azemneHus TN-S

Cuctema TN-C-S

Haubonbiiee pacnpocTtpanenue nonyumia moacuctema TN-C-S, ko-
Topas Hapsany ¢ TN-S pexomengoBana I1YD k npumenenuto. B cucreme
TN-C-S TtpaHcopMmaTopHas TMOACTAHIUS HWMeEET HEeMOCPEACTBEHHYIO
CBSI3b TOKOBEAYLUMX YacTel ¢ 3emiied. Bce OTKpbIThbiE NPOBOASLLUE HaC-
THU 3JIEKTPOYCTAHOBKM 3/aHUSI HEMOCPEICTBEHHO CBSI3aHbl C TOUKOM 3a-
3emJjieHus TpaHchopMaTopHO noacraHumu. Jljist obecneueHus 3Toit Crsi-
3M Ha ydacTke "TpaHcopMmaTopHas MOACTAHIMS — 3JIEKTPOYCTaHOBKH
31aHUs" MPUMEHSIETCS COBMELLECHHbIH HYJIEBOW 3alLMTHBIH M pabouuii
npoBoaHuK (PEN), B OCHOBHOI 4acTH 3JeKTPUUYECKOM e — OTIelb-
HbI HyneBoi 3amutHbId TpoBoaHuK (PE) (puc. 1.35).

ITopcucrema TN-C-S ynpoiaer moakiItoueHre MoTpedUTesei diek-
TpPOdHEpruun K cetu. Tak, Juid 3a3eMJIEHUs dJIEKTPOPO3ETKH JOCTATOUHO
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COCJIMHUTD OTNEIbHBIM MPOBOJHUKOM ee 3a3eMiistoimuid KoHTakT PEN-
MPOBOTHUKOM.
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Cuctema 3aszemneHus TN-C-S

Puc. 1.35. Cncrema 3azemnennsa TN-C-S

Cucrema TN-C-S Haubosee nepcrnekTMBHA AJisl HalLEd CTpaHbl, IM0-
CKOJIbKY TO3BOJISIET 00EeCNeUYnTh BBICOKUH YPOBEHb 3J€KTp0oOe30macHo-
CTH B DJIEKTPOYCTaHOBKaX 0e3 MX KOPEHHOH PEeKOHCTpYyKUMH. Bbicokuit
YpOBeHb 3rekTpobe3onacHocTH B cucteMax 3azemienns TN-S u TN-C-S
oOecrieunBaeTcsi 3a CHET MPUMEHEHUsl YCTPOMCTB 3alLUMTHOTO OTKJIHOYe-
Hus (Y30, puc. 1.36).

Cuctema TN-C-S xapaktepHa Ojisi peKOHCTPYUPYEMbBIX CETEH, B KO-
TOpBIX HyJIeBOW paboUMid U 3alLUTHBIH IPOBOJAHUKN OOBEAUHEHbI TOJIBKO
B YaCTH CXEMbI, HAaIIpUMep, BO BBOJHOM (KBAPTUPHOM) LIMTKE.

OcHoBHbIM HepocTaTkoM noacuctembl TN-C-S gBngercs TO, UTO €Clu
npousoiaer oOpeiB win neperopanue PEN-npoBogHuka, Koprnyc asiek-
TpooGopyaoBaHus (B cCilyyae HapylUEHHUs H30JSLUH) MOXET OKa3aTbCs
MoJ| HANpPsHKEHUEM OTHOCHUTEINILHO 3eMii. OCOOEHHOCTh CUCTEMbl — Ha-
JIMYME W30JMPOBAHHOIO OT 3e€MJIM (B MECTe MOAKIIOUYEHHUS MOTpeOUTeNns)
PEN-npoBonHuka. Tak kak npu 3ambikaHuu (asbl Ha 3emitto (B aBapuii-
HOM peKMM€) TOK He MPOTeKaeT Yepes 3a3eMJISIOIKUN IPOBOAHUK UCTOU-
HUKA 3JIeKTPOCHA0XEHHUs, ONACHOCTbh BOBHUKHOBEHHSI 110)Kapa CHUXKAET-
ca. Ilpum pacmmpeHHn yKe CYLIECTBYIOLIMX CeTell peKOMEHIyeTcs
MPOKJIaJAbIBATh JOMNOJIHUTENbHbIA PE-NpOBOJHUK, KOTOpbIA MOJAK/IKOYA-
eTcs B pacnpenenuresbHoM muTke kK PEN-mpoBoaHuKY.
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Punc. 1.36. Cxema anektpocHabxeHus kotteaxa ¢ cuctemon TN-C-S
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PEN-npoBoaHuk B TN-cuctemax

B TN-cucremax B kauectBe PEN-npoBojHuKa, O0BEAMUHSIOIETO
(byHKLMIO 3a3eMIISIOLLErO U HEUTPAJIbHOTO MMPOBOJAHUKOB, PEKOMEH/YET-
Cs UCNOJIb30BaTh MEAHbIM WU aJIFOMUHUEBBIIA NPOBOJL CEYEHUEM HE Me-
nee 10 mm>. PEN-1poBoHUK 10JKEH ObITh W30JIMPOBAH TaK K€, KaK W
BCE OCTaJIbHbIC MPOBOJAHUKU, YTOObI UCKJIFOYUTh TOK YTEUKH Ha 3EMIIIO.
He nonyckaercs yio0oit paspsi (v pa3mbikanue) PEN-npoBoaHuka.
Pe3bboBOE coeauHEHHE JO0KHO ObITh TLIATEIBHO 3aTSHYTO, JOJKHbI
MPUMEHSITLCSl PE3bOOBbIC COCAMHEHMS, FAPaHTUPYIOLIME HAACHKHbIA W
JIOJITOBEYHBIA KOHTAKT, WIH CIICUMAJIbHbIE KJIEMMHbIC KOJIOAKU. OqHAKO
MPEeANOUYTUTEIbHEE HEPA3bEMHbIE COEMHEHUSI — CBapHbIC UJIU MasiHbIE.

HcnonwzoBanue npoBoaHukoB PEN unu PE+N s HeCKObKUX He-
3aBUCUMBIX LIETICH 3JIEKTPONUTAHUS (OCBEIICHUE, PO3ETKH, DJICKTPOILIH-
Thl W T. I.) HE OOMycKaeTcs. Takoe MONKIIOUEHHE CEAYET BBIMOJHUTH
OTAE/IbHBIMU NPOBOJHUKAMU YEPE3 PACHPEAC/IUTENIbHYIO LUMHY LIMTKA
ajeKkTponuranus. Ilnowans ceyeHusi NpoBOJAHUKA PacpeieIuTeIbHON
LUMHBI HE JI0JDKHA ObITh MEHbBIIIE CYMMbI MJI0LIAACH CEYSHUH OTXOAsLIMX
OT Hee MPOBOAHMUKOB.

[Tposioxxennbid paHee PEN-npoBoiHUK HE cliienyeT Nepek/iajblBaThb
WM 0NONHATh. B ciiyyae u3mMeHeHus: CXeMbl COSAMHEHUs NoTpeOuTeIeH
WK HEOOXOAMMOCTH AOMOJHUTENILHO MPOsiokUTh HOBbI PEN-npoBoa-
HUK Jydme nepeiitu k moacucteme TN-S (¢ ormenbHbiMu N- u PE-
npoBojaHukamu). [lpu 3TOM CceueHuss NMPOBOJAHUKOB HEOOXOAMMO BbIOU-
patb UCXOJd U3 PACUETHbIX 3HAYEHUU TOKOB, MPOTEKAIOLMX YEPe3 HHUX.
MunumanbHas miowaab cedyeHus PEN-npoBoaHMKa 10/1KHA paBHATHCS
4 mv’. B pacnpezaenuTesibHoM 1ute Ha wivHe PEN nosmkHbl ObiTh npe-
JIYCMOTPEHbI OTJEJbHbIE 3KUMbI U151 KOXKA0r0 U3 NPOBOJHUKOB: 115t N
u naa PE. Ilpu ucnonb3oBanuu B kauectse PEN-npoBogHuKa 0AMHOYHO-
IO UM MHOTOXUJIbHOTO MPOBO/A LIBET €0 U30JISILMU JJOJKESH ObIThb 3KeJl-
TO-3€JIEHbIM.

Jns 3aluTbhl paCCMOTPEHHBIX PAHEE CXEM DJIEKTPUUECKUX LErneu
MpeyCMOTPEHbl Pa3/MUHbIE YCTPONCTBA: IJIABKUME MNPEAOXPAHUTEIIH,
aBTOMATUYECKME BbIKJIIOUYATE/IM, YCTPOMCTBA 3aUIMTHOIO OTK/IIOUYEHUS
(Y30) u nuddepeHiumalibHble aBTOMATUYCCKUE BbIKJIFOUATEaM (10/-
pobuee cm. enasy 2). [lpu atom ciaeayer yuutbiBath, 4to Y30 moryt
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HOPMaJIbHO (DYHKIIMOHUPOBATH TOJIbKO B moacuctemax TN-S wmm TN-
C-S (puc. 1.37).

L1 L1
L2 L2
L3 L3
PEN T N
° PE
Y30
%,_/
K notpebutensm

Puc. 1.37. Ncnonb3osaHne yCTpoACTBa 3aMTHOMO OTKIOYEHNS
B noagcncreme TN-C-S

Cuctema TT

B TT-cucreme 3azemiieHHE 3JCKTPOOOOPYIOBAHUS OCYILECTBISICTCS
HE3aBUCUMO OT 3a3€MJICHUA UCTOUYHHKA DJICKTPOOHEPrruu, T. €. UX TOYKHU
3a3eMJICHUS TPOCTPAHCTBEHHO pa3zHeceHsl (puc. 1.38).

L1 L1
L2 L2
L3 L3

\_‘

PoseTku

OcBelleHne

(v
__________4||_
z

Pwuc. 1.38. MNogkntoueHne anektpoobopyaosaHusi B cucteme TT
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B cucreme TT TpaHcdopmaTopHas MoACTaHLUS UMEET HEMOCPENCT-
BEHHYIO CBfI3b TOKOBELYLIMX HacTell ¢ 3emield. Bee oTKpbIThle poBOAS-
LIMEe YaCTH 3JIEKTPOYCTAaHOBKH 3/1aHUS HEMTOCPEICTBEHHO CBA3AHBI C 3€M-
Jeil uepe3 3a3eMJIUTENb, IEKTPUUECKU HE 3aBUCUMBIA OT 3a3eMJIUTENs
HelTpanu TpaHchOpMaTOPHOH MOACTAHLIUH.

Bce obopynosanue, 3ammineHHoe o6mum Y30, AOKHO OBITH MpH-
coeMHeHO K 3azemieHuto (puc. 1.39). CymMMa comnmpoTHBIIeHHI MPOBOA-
HUKa 3a3emiieHus U kopmyca (RA) momkHa ObITh Tako#, YTOOBI TOK KO-
poTkoro 3aMblkaHus | A BbI3Bajl aBTOMAaTU4ecKoe cpabaTbiBaHHE
YCTPOWCTBA 3alUThl, NPEXIe YeM HaIpKEHHE Ha KOPILyCe MPEBbICUT
Jonyctumoe 3HadeHue 50 B.

Hnsa Y30 1ok 1 A Gyner tem nuddepeHIUanbHbIM TOKOM, KOTOPBIH
BbI30BeT cpabarbiBanue Y30. [[ng peanuzanuu cenekTuBHoro (n3bupa-
TEJIbHOTO) OTKJIFOUEHUSI B 3TOH CUCTeMe MOXKHO YcTaHOBUTh Y30 c pas-
JIMYHBIM BpEMEHEM 3aJepKKu. B pacnipenenurenbHbIX LeMsIX AOMyCKaeT-
csi BbIOMpaTh MakcuMallbHOe Bpemsi oTkiodeHus 1c. Ecaum B nenu
(a3HbIX NPOBOAHUKOB €CTb MPEAOXPAHUTEbHbBIE YCTPOUCTBA, TO JOITyC-
TUMOe Bpemsi oTkimoueHus Y30 moxker gocturath 5 c. B Tom ciyuae,
€CJIM Ha KopILyce 000pyIOBaHUS B pe3yJibTaTe yTeUKH TOKA WM 3aMblKa-
HUSI MOXKET MOSIBUTHCS HampsbkeHue Beie 50 B, HeliTpanbHblid ipoBoa-
HUK TaKXKe peKOMEHyeTcsl NoAKIoUnTb K Y 30.

3| € :
3 E] L
3¢ 3

PE
R, Y30
v OnekTpo- 3AnekTpo-
— fobopynosanue| — Jo6opynosaHue

Puc. 1.39. Ucnonb3soeaHne Y30 B TT-cucrteme
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Cuctema IT

[Ipu noBbllIEHHBIX TPeOOBAHUSX K HAIEKHOCTH M 0O€30MacHOCTH
2JIEKTPOCETH, HarpUMep, B O0JIbHULIAX /1J1sl aBAPUIHOrO 3J1eKTpocHalKe-
HUsl U ocBelleHus:, ucnoiib3ylor IT-cucremy ¢ Hanpsokenuem 380/220.
B a10oii cucreme HysieBas TOUKa M30JMPOBaHa OT 3€MJIM WM HUMEET
OTHOCHUTEJILHO HEE JOCTaTOYHO BBICOKOE compoTusieHue RIS
(puc. 1.40). Tok yTeukd Ha KOpPMyC WJIM Ha 3€MJII0 B TakOW cucTeme
nojydyaercs A0CTaTo4HO HU3KUH M HE BJIMAET Ha ycjioBus pa6OTbl
MPUCOCAUHEHHOTO 000PY10BaAHUSI.

3 L L1
3 L. L2
3 L L3
R . » PE
1

3nekTpo-
obopynoBaHue

Puc. 1.40. MopkntoueHne anektpoobopyaosanus B cucteme IT

HekoTopble pekomMeHaaumumn

B cootBerctBuM ¢ aeiictByrommmu 1IYD 1 nocranosnenusmu Inas-
roc3HeproHaazopa Poccuu B JKWNBIX 3AaHUSAX MeTalIMUECKUe KOpILyca
3J1eKTPOOOOPYAOBAaHUS, OTHOCSALIErocsi K mpubopaMm Kiacca 3ailiuThl I,
JOJDKHBI MPUCOCAUHATHCS K 3alUTHBIM MPOBOAHMKAM, a CeTH LUTel-
CeJIbHBIX PO3ETOK BBIMOIHATHCSA TPEXMPOBOAHBIMU. DTO O3HAUYAET, UYTO B
JKWNBbIX 3aHUSX periaMeHTupoBaHo npuMeHeHue cucteM TN-C-S u TN-S.

Kak npaBuno, snektpocHaOxeHHUe XKWIbIX 34aHUN OCYLLECTBIISETCS
yepe3 rnaBHbli pacnpeaenutenbHpld  wut (I'PL) wim  BBOAHO-
pacnpenenutensHoe yctpoiictBo (BPY). Ilpu stom Bce morpeburenu
nuTaloTes oT ceTy HarpspkeHueMm 380/220 B ¢ rimyxozazemiieHHOUN Heil-
Tpanbto (cucremMa TN-S). B cocraB I'PLL] BXOAST aBTOMATHI 3aI0UTHI U
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YCTPOWCTBA yMpaBJieHUs, MO3BOJISIOLIME pa3fesbHO OTKIIOYaTh MOTpe-
outenu snektponurtanus. MomHocts ['PLI[ BeiOupatoT ¢ yueToM BO3-
MOYKHOCTH JOMOHUTENIBHOTO MOAKIIOUEHNSI BHELLIHETO OCBELIECHUS 3/1a-
HUf, Hapy>KHOH cBeToBOH pekinambl U T.A. B T'PII HampspkeHus
3JIEKTPONUTAHUS paclpeaessieTcsl Mo TPyNnoBbIM noTpeduTesnsimM (ocBe-
LIeHMe JIECTHUYHBIX II0IIAA0K, NOABAJIOB, YepaakoB, 1udToBoe obopy-
JIOBaHUe, TIOJKapHasi U aBapuiiHasi CUTHAIM3ALMH, JKUJTble TIOMELLSHHUS U AIp.).
DnexkTpocHaOXeHHUe KUJIbIX MOMELIEHUH (KBapTUP) OCYLUECTBIISIETCS
no crosikam, uepe3 Y30. B cBoro ouepeab K NUTAIOLIUMM CTOSIKAM MOJ-
KJIIOYAIOT STaKHblE paclpelesuTeNbHble LIUTKH, 00pa3ylolye rpymnmio-
BYIO CETb JIEKTPONMUTaHUA MO KBapTupaM. Bo3MoxkHas cxema 3J1eKTpo-
CHa0KEeHUS JKUIIOro JoMa ¢ ABYMsl CTOsSIKaMu MpuBeaeHa Ha puc. 1.41.

CTosIk anekTpocHabXeHns

L3 | C— ——1|L3
PEN | C———H — C——3|PEN
[ Y — — |11
L2 |[C—3 — )
[ 7 | E— (L3
PEN | C——H 1| PEN
L1 | C—= —— | L1
L2 | (L2
[IRC ) | E—  — b ]
PEN | /34 —{— 1| PEN
L1 | C—=  E— |
L2 |—— —|p | OnextpowmTkn
L3 |—= — N Ha aTaxax
PEN | C— ———|PEN
L] L1 K TpaHcdhopma-
rPLY, tg TOPHOW
PEN J MOACTaHuuM

Punc. 1.41. Cxema aneKkTpoCHabXeHMWs XUnoro goma
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B coctaB 3Ta)XHBIX 3JIEKTPOIIUTKOB, KaK MPaBUJIO, BXOIAT AJIEKTPO-
CUETUYMKH, aBTOMaTHYeCKHe BBIKTIoUaTean 1 Y30. ABToMaTHYEeCKHE BbI-
KJTIOYaTelld CrpyNMUPOBaHbl MO KAXKIOW IeNH 3JeKTPONUTaHus (OCBe-
[IeHne, PO3eTKHU, HJIEKTPOIUINTA, CTHpaJIbHAs MalllhHA U T. 1.). Bo3zmox-
Hasi cXeMa 3Ta)KHOTO 3JIEKTPOLIUTKA MOKa3aHa Ha puc. 1.42.

s paBHOMEpHOW Harpy3Kd Ha pacripeleluTe]IbHyO ceTh Lenu MH-
TaHUs pa3HBIX KBAPTUP MOJKIIOYAIOT K pa3HbIM (pa3HbIM MPOBOJHUKAM.

bonee mompobHyo wHpOpManMIO TO cHCTEMaM 3JIEKTPOCHAOKEHHUS

JKWIBIX 30aHui cM. B ITYD, pazpen 7.1.

L1 [ & |
L2 [_e |

L3 | e ]

CyeTtunkm
ANeKTpo-
3Heprum

Y30
L e
11t
O[O [0](0]
ABTOMa-
Th4eckme
JLLL T UL
yatenu
on. on.
o0 nnuta oo nnuta
PoseTka T PoseTka T
~
KesapTupa 1 KeapTupa 2 KeapTupa 3

Puc. 1.42. Cxema 3TaXXHOro aneKTpoLymMTKa
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1.13. NameputenbHbie Npndopbl
XapaKTepUCTUK INTIEKTPUYECKOro ToKa

K snexrpousmepurenbHbiM Npubopam OTHOCATCS NPUOOPBI, KOTOpbIE
npeJHa3HaueHbl JUIsl U3MEPEHUs] BEJIMYUHBI TOKA (aMnepMeTpbl), Hanps-
JKeHUsl (BOJIbTMETPbI) U MOLHOCTH (BaTTMETPbI) B LIEIISAX MOCTOSIHHOTO U
[EPEMEHHOI0 TOKA.

1.13.1. O6wme cBegeHus
00 namepuTtenbHbIX NpUdopax

CylecTBYIOT /IBa OCHOBHbBIX Kj1acca AJICKTPOU3IMEPUTEIIbHbBIX MPUbO-
POB: CTpeJiouHble, B KOTOPBIX MO/ JACHCTBHEM 3JIEKTPOMATHUTHBIX CHII
NPOMCXOAUT MEXaHMUYECKOe MepeMelleHre ykasaTess (CTpesiku, 3ep-
Kajiblla W T.1.), ¥ HU(DPOBbIC, B KOTOPBIX MPUMEHSIOTCS SJIEKTPOHHbIE
MCTOAblI UBMCPEHUA U MPEACTABIICHUSA l/IHq)OpMaLll/ll/l. B 3aBucumocTtu or
MPUHIIMIA JEHCTBUS CTPENIOUHble MPUOOPBI AENSITCS HAa MAarHUTORJIEK-
TPUUCCKUEC, DJICKTPOMATrHUTHLIC, SJICKTPOCTATUYCCKUC U APYTHUC.

OCHOBHbIE OCOOCHHOCTH CTPETOYHBIX MPUOOPOB:

® yMEpeHHasi CTOMMOCTb;

® IPOCTOTA B OKCIUTyaTalluu;

e Mmajioe notpedieHre Toka oT Garapelku.

Kpome Toro, crpenoynble mpuOOpbl, B OTJAMYHE OT LU(PPOBBIX, BO
Bpems l/I3MepeHl/lﬁ MaJI0 NOABEPIKEHbI KPATKOBPEMEHHBIM HUMITYJIbCHBIM
MoMeXaM M BHEIIHUM MarHWUTHbIM NosisM. K ToMy ke cTpeliouHble MpH-
Oopbi paboTaroT B 00/1€€ IUMPOKOM YACTOTHOM JMANa30HE MEPEMEHHbBIX
HanpspKeHui (mpenesibHas 4acToTa OOJILIIMHCTBA MPOCTHIX HU(POBBIX
TectepoB — 1 kl'w).

Oco6eHHOCTH LIU(POBBIX U3MEPUTENTLHBIX TPUOOPOB:

e wuudpoBoe npeacraBieHue UHOOPMALKHK, YMEHbLIAIOLIEe CyObeK-

TUBHYIO OLIMOKY CUMTBIBAHUS Pe3yJibTaTa;
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® BO3MOJKHOCTb MOJACOEAMHEHHUsA MpUOOpa K MEePCOHATbHOMY KOM-
MBIOTEPY;

® BBICOKAs TOUHOCTb U3MEPEHUS U LIMPOKUH AUANAa30H U3MEpsAeMbIX

rnapaMeTpoB, 3a CUET aBTOMATHUUECKOT0 MEePEKIIIOYSHUS TPEIEIIOB.

YerpolicTBOo LM POBBIX 3JE€KTPOU3MEPUTENbHBIX MPUOOPOB 3HAUU-
TEJbHO OTJIMYAETCS OT TPAIMLMOHHBIX CTPeJIoUHbIX Npubopos. Tak,
OCHOBa LU(POBOro BOJIbTMETpPa — aHaIOro-uudpoBoii mpeobpazosa-
teab (ALLLT). B HacTosiiee BpeMsi UMEETCS MHOXKECTBO U CXEMOTEXHH-
yeckuxX npuHUunoB noctpoeHuil AL, onHako oOUWIMM /sl HUX SIBJIS-
eTCSl CpaBHEHWE U3MEpsIeMON BeJIMYMHbI C HaOOpPOM STaJOHOB.
OcHoBHble xapakTepucTuku ALIIl — TouHOCTH (WMCIIO pa3psaoB Koaa)
u ObicTpogeiictBue. MoxkHo ycioBHo pazaenuts ALl Ha nBa ocHoB-
HBIX KJIacca: MOC/Ie0BaTebHOrO CUeTa, KOraa BRIXOIHOM KOA ompene-
JII€TCS PABEHCTBOM M3MEPSIEMOTro HAIMpPSHKEHUS C AUCKPETHO PacTyLIUM
STaJIOHHBIM HAIMpPSKEHUEM, U MapajulesIbHOTO, KOTrJa CUrHajl CpaBHUBA-
ercsi HabOpOM ATaJIOHHbIX HanpsokeHWil. CHU3UTH BIIMSIHME CETEBBIX
HaBonok no3possitoT ALIIT uHTerpupytomero tuna, B KOTOpbIX CUTHA
YCPEIHSIOT 3a BpeMs, KpaTHOe HECKOJIbKUM mnepuojaM HaBoaku. Ilo-
CKOJIbKY CpeJlHee 3HaUeHHe CUHYCOWJAJIbHOTO CUTHaja 3a Mepuo] pas-
HO HYJIIO, BIIUSHHME MMOMEX YMEHBLIAeTCS. 3aMETUM, YTO 3TO JaJIeKO He
nonHselil nepeueHs ALTL.

LludpoBoii amnepmerp MOKHO peaiu3oBaThb Ha 0Oaze uUuMdpoBOro
BOJIFTMETPA, €CJIM Ha ero BXOJEe YCTAHOBUTH KalMOPOBAHHBIA Pe3UCTOP
HEOOJIbILION BEJIMUYMHBI, Yepe3 KOTOpbld OyleT Teub M3MEepsieMblil TOK.
[laneHue HanpspkeHUs Ha BXOJHOM Pe3UCTOpE, NPONOPLUOHAIBHOE MPO-
TEKaloUIeMy TOKY, U3MepsieTcsi LM(POBbIM BOJILTMETPOM, TalJIO0 KOTOPO-
IO COOTBETCTBYIOLLMM 00pa3oM rpagyupyercs.

Y undpoBOro 35eKTpOU3MEPUTEILHOrO Npudopa 0ObIYHO MPUCYTCT-
BYIOT T€ WX UHbIE CEPBUCHbIE (PYHKLIMU:

® aBTOMaTH4ecKuii BLIOOP Npenena u3MepeHus;

® 3BYKOBAasl CUTHAJIM3aLMs NpU "IPO3BOHKE" Lienei;

® 3aMOMHMHAHWE TEKYLIUX MM MAaKCUMaJlbHbIX MOKa3aHUH U3MEPEeHHs;

¢ CUTrHajIM3alys Mnpyu HENpaBUJIbHOM BI:IGOpe THE3J I U3MEPCHUS
BCJIMYUHBI.
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[Ipu nonb3oBaHuM LUGPOBBIMH TECTEpaMH, CJAEAyeT MOMHUTb, UTO
€CJIM BO BpeMsl U3MEPEHUN MPUCYTCTBYIOT UMITYJIbCHbIE IOMEXH, TO IO-
Jy4eHHbIA pe3ynbTaT MOXeT ObITh HempaBaonoaoO0HbIM. BepostHocTh
oIMOKHY BO3pacTaeT Takke MpH "ceineil”" 6arapeiike mpubdopa.

[Ipu noaxntoueHUH U3MEPUTETBHOTO MPUOOpa K 3NEKTPUUECKON Lienn
ee napaMeTpbl B TOW WM MHOW CTENEeHU W3MEHSIOTCS, YTO HeOoOXOOUMO
YUUTBIBATbh NpU NpoBeleHUU u3MepeHuil. OcHOBHOe TpeOoBaHUE K 3J1eK-
TPOU3MEPUTEIIbHBIM NPpUOOpaM CBOAUTCS K MUHUMU3ALIUU BIUSHUS NPU-
0opa Ha mapameTpbl U Pe:KUM paboThl 00BEKTa U3MEPEHUH.

PaccmoTpum ocHOBHbBIE apaMeTpbl U3MEPUTEIbHBIX TPUOOPOB.

o Kuacc Ttounocrn. BaxHeiimas xapakrepuctuka npudopa — ero
NOTPemIHOCTh — Pa3HUIAa MEXIy MMOKa3aHWeM Mpuoopa u JelcT-
BUTENIbHBIM 3HauU€HHWEeM H3MepsieMol BenuuuHbL. OOBIYHO TOU-
HOCThb MpUOOpa XapaKTepuzyeTcsl MPUBEAEHHOW IMOTPEIIHOCTHIO.
IIpuBeneHHass MOTPEeIHOCTh Y MpEeACTaBIseT coOOil OTHOIIEeHHE
a0Cco/IFOTHOM norpeiHocTd AX K npeaesy wwKaabl Ay, T. €. 3Ha-
YEHHUI0, COOTBETCTBYIOLIEMY TMOJIHOMY OTKJIOHEHHIO CTPelIKH Ha
BKJIFOUEHHOM JIManasoHe npubopa:

AX -100% .

max
Hanpumep, eciiu ¢ momoinplo BoJIbTMETpa Npu A = 200 B uzmepsi-
noch HampspkeHue 60 B, a BonpTmerp nokazan 58 B, To morpeiHoctsb

’Y:

n3mepenus AX =2 B. Ilo oTHOwweHHIO K HAaUOOJIbILIEMY OKA3aHHUIO [TPU-
6opa (200 B) sta norpeurHocTs coctaBnser Y = 1%, XOTS MO OTHOLIEHUIO
K M3MEPSAEMOMY HaMpsHKEHUI0 OHa npud/u3uTe/ibHO paBHa 3%. B 3aBu-
CUMOCTH OT MOIPELIHOCTH 3JIEKTPOU3MEPHUTE/IbHbIE NPUOOPHI AESIT Ha
BOCEMb KJIacCOB. DJIGKTPOM3MEPUTENIbHbIM NpUOOpamM, OCHOBHAs IO-
IPEeUIHOCTh KOTOPBIX BbIpaXkaeTcs B BUJE NMPUBEACHHOHW MOrpelHOCTH,
MPUCBAUBAIOT KIACCHI MOYHOCMU, YUCIOBbIE 3HAYEHHUS KOTOPBIX (Ha-
npumep, 0,1; 0,2; 0,5) pasnbi y. Kitacc TouHocTu npubopa ykas3biBaloT Ha
ero 1kaie. Pe3ynpraT n3MepeHus MpeiCTaBIsIoT B BUJE:
XEAX,
rae AX = Apaxy/100.
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Hanpumep, nanpsokenne U = 100 B, u3MepeHHOe BOJBTMETPOM C
npeaenoMm Ay, =200 u y=0,5, 10/KkHO ObiTb NPEACTABICHO B BH/IE
U=(100+1)B. [Ipu 3TOM OTHOCHTENbHAs MOTrPEHIHOCTb COCTABIISAET
AUIU = 1%. IlpakTuka rnoka3blBaeT, YTO 3JIEKTPOM3MEPHUTENIbHbIH MpH-
6op WK auana3oH MHOrONpeAeabHOro npudbopa HeoOXOAUMO BbIOUpATh
B 3aBUCMMOCTH OT OKMJAE€MOH BEJIMYMHBI MU3MEPSIEMOro CUrHaja Tak,
yTOOBI NOKa3aHUs Npudopa ObLIN B KOHLIE €ro LIKaJIbl.

Ecau norpewHocts npubopa ykazaHa B NpoLEHTax OT pabouel yacTu
LIKaJipl, TO KJjacc TOYHOCTHU CHa0XKaeTcs 3HA4YKOM, Hampumep, 2,5v —
JUTSl IIKaJIbl OMMETpa TecTepa.

e MaxkcumManbHbIH Hpeges H3MepeHHsl YKa3blBalOT Ha UIKaje.
Hy>XHO MOMHHTb, YTO NPEBBILICHWE Mpeleia U3MEPEHHUsS MOXKET
MPUBECTU K MOBPEXKIAECHUIO MEXaHU3Ma U3MEPUTEIbHOTO npudopa,
PaspyLUEHHUIO PAMKH WM U3TUOY CTPEJIKH.

e JlomycTHMBbIi YACTOTHBINH JHANA30H YKA3bIBAIOT AJISI U3MEPEHUS
NEePEeMEHHbIX HANPSHKEHUH.

e PaGouee moJio:keHHe UMeET 3HAUCHUE [l CTPEJIOUYHBIX NpUOOpOB
1 MOKET ObITb FTOPU30HTAJILHBIM MJIM BEPTUKAJIbHBIM.

BaxkHeiinive napameTpbl CTpenO4HbIX NPUOOPOB, KOTOPbIE HAHOCSTCS

Ha LIKaJy B BU/E YCJIOBHBIX CHMBOJIOB, MPUBEAEHBI B npunodcenuu 1.11.

1.13.2. AMnepmeTp

s u3mepeHus cuiibl TOKa B LIETNH, KaK y>ke OblJI0 CKa3aHO, MPUMEHSIOT
amrniepmeTpbl. Ha nikane amnepmerpa oObiuHO craBst OykBy "A", a Ha cxe-
Max ero m300paxkaroT KpyxkoMm ¢ OykBoil "A". AMriepMeTp BKIIIOYAIOT B
LIETIb TOJILKO MOCTISIOBATEILHO ¢ e anemeHTamu (puc. 1.43). Tak kak aiek-
TPUUECKHUE 3apsiibl B LIEMH HE CO3JAIOTCS U HE YHUUTOXKAKOTCS, TO, CKOJIBKO
JJIEKTPUUECTBA 33 €AVHULYY BPEMEHH MPOTEKAET MO OJHOMY Y4acTKy Mocje-
JI0BaTesIbHO COEIMHEHHOM LIeNH, CTOJBKO K€ MPOTEKAET U MO BCEM JPYTUM.

[Ipy nocnenoBaTeIbHOM COEAMHEHWH 3JEMEHTOB LENH aMIepMeTp
MOJKHO BKJIIOUUTH B JIIOOOM €€ MecTe, pa3opBaB Lielb U MOJACOSAWHUB
KJIeMMbI puOOpa K KOHLaM paspbiBa. B aTom ciyuae, Tok npoiiger ye-
pe3 npubop U ero crpesiKa OTKJIOHUTCA IO ONpeAeIeHHOW OTMETKH IIKa-
JIbl, KOTOpAasi COOTBETCTBYET BEJIMUMHE MPOTEKAIOLIEro TOKA.
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AmMnepmeTp

OnemeHT
uenm

a 6

Puc. 1.43. AHanoroBbln amnepmeTp (a) n cxema ero BK/YeHUs
B afIeKTpnyeckyto Lenb (6)

Hanpumep, €CJIM BKIIFOYUTH OJUH aMnepMeTp B LECIb A0 JiaMIlbl, a
JIpyro# rnocie Hee, TO OHM MOKaXYT OJHY W Ty ke cuity Toka. Ctpesnou-
HbIC aMINIEPMETPLI, B 3aBUCUMOCTU OT HA3HAUCHHA, UMCIOT LIKAJIbl C pas-
HOWM LeHOM nenenus. LleHy AeneHus ¢ wikajibl npudopa MOXKHO onpese-
JMTh 1O popmyJie

rae n— YUCIO JeNEeHUH MeXIy ABYMs 3Ha4eHUsMHU Toka (4 u B),

0003HaYeHHBIMHU Ha LIKAJIE.

Biuttouator amnepmeTp B LieTb CJISAYIOLMM 00pa3oM:

1. Pacnojararor npu0op Ha CTOJE COIMJIACHO 3HAKYy Ha UIKAJIe:
ropusonTanbHo (—) win BeprukanbHo (T).

2. Ecnn npubop cTpenoyHblii, TO y HEro MoXeT ObITb HECKOJbKO
mkan. Torga Heo6xonumo BbIOpaTh LIKaly ¢ HauOOJBLIMM Mpe-
JeJIbHBIM TOKOM u3MepeHusi. [lpeBpimate 3Ty cuiy TokKa NpH U3-
MEpPEHUsIX Hemb3s, T. K. IPUOOP MOXKET UCTIOPTUTHCA.

3. IlpuGop BKIIOUAIOT MOCIEAOBATENILHO C TEM JIEMEHTOM LIeNH, CUTY
TOKa B KOTOpoM Tpelyetcs m3meputhb. Kiiemmy "+" npubopa coenu-
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HAKOT COOTBETCTBEHHO ¢ KjiemMMoM "+'" ucrouHuka Toka. Iloaximo-
YaTbh aMIIepMETP HENOCPEICTBEHHO K UCTOYHUKY TOKa Henb3d, Mpu-
60p MoxkeT BbIiiTH U3 cTpod. Eciu Bee ke Takas noTpeOHOCTD cylie-
CTBYET, TO BKJIFOUAIOT €ro uepe3 Harpys3Ky (COMpOTUBIICHUE).

B Hacrosiiiee BpeMs BbIAEISIOT aHAIOroBble U LIM(POBbIE aMIIepMeT-
pbl. B aHanorosom (cTpenoyHoM) amnepMeTpe 3HadeHHe TOKa [OKa3blBa-
€T MOIBW)KHAS CTpeska, a B LMU(POBOM — 3JIEKTPOHHBIA HMHAMKATOP.
lkana npubopa 11 U3MEpeHUs MajlbIX TOKOB MOXET ObITb MpOrpaayu-
poBaHa B MwuIHMamrnepax (MA) wid Mukpoamrepax (MkA). B mepBom
cilyyae Takod MpuOOp Ha3bIBAlOT MUJUIMAMIIEPMETPOM, a BO BTOPOM —
MUKPOaMIEepMETPOM.

3ameyvaHue. PaboTasa C 3nMeKTPUYECTBOM, HY>KHO NOMHUTL 06 OcC-
TOpPOXHOCTW. [Insi yenoBeyeckoro opraHvamMa 6esonacHon cumTa-
eTca cuna Toka go 1 mA, a cuna Toka 6onbwe 100 mA npuBoaMT K
CEpPbE3HBbIM NMOPAXEHNAM OpPraHn3mMa.

1.13.3. BonbTmeTp

BonbTMeTp mpUMEHSIIOT U1 U3MEpPEeHMs HanpsbKeHWs Ha MoJrocax
WUCTOYHHMKA TOKA WJIM Ha KaKoM-HUOyAb yuacTke uenu. Ero Ha3znauenue
COCTOUT B U3MEPEHUU Pa3sHOCTEH MOTEHLHATIOB MEKAY JIIOOBIMU ABYMS
TOYKaMH [POBOJHUKA C TOKOM. BojbTMeTp ciemyer BKItOuUaTh B LiEMb
napajjiespHO TeM IBYM TOYKaM LIeNH, MEXAY KOTOPbIMHU HM3MEpSeTCs
HarnpsbKEeHHe.

MHorue BOJIBTMETPbl MO BHELIHEMY BUAY OYEHb MOXO0XH Ha ammep-
MeTpbl. [l OTAMYMs BOJABTMETPA OT APYIHUX 3JCKTPOU3ZMEPUTENIbHBIX
npuOoOpoB Ha ero mkaje craBaT OykBy V (puc. 1.44, a). Ha cxemax
BOJIBTMETP M300paxatoT KpyxkkoM ¢ OykBoil V BHyTpu. Kak u y amnep-
MeTpa, Y OJIHOTO 3a)KMMa BOJIETMETpa cTaBAT 3Hak "mmoc" ("+"). Ortot
3aKUM HEOOXOAUMO COEAMHATH C MPOBOAOM, UAYLIMM OT MOJIOKUTEIb-
HOrO MOJIOCa UCTOYHMKA TOKA, MHaue cTpeska npudopa OyaeT OTKIIO-
HSTbCA B OOpaTHYIO CTOPOHY, 3/1€Ch TaKKe HY)KHO YUWUTbIBaTh Halpasie-
HHE TOKa.
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BonsTMeTp BrITIOYAlOT MHave, yeM amnepmeTp. Ha puc. 1.44, 6 uso-
OpakeHa d3JIeKTpUuecKas Lelb, B KOTOPYIO BKJIKOYEHA 3JIEKTpUUecKas

JlaMIia U BOJIbTMETP.
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Puc. 1.44. AHanoroBblli BONbTMETP (a)
N ero BKIOYEHNE B anekTpuyeckyto Lenb (6)

3amMeTHUM, YTO BOJIBTMETP, B OTJMYME OT aMIepMeTpa, YCTPOEH Tak,
YTO CHJIA TOKA, MPOXOJALIErO YEPE3 HEro, Majla 1o CPaBHEHHIO C CHIION

TOKa B LUCMH, MMO3TOMY BOJIbTMETP MOYTU HE UBMCHACT HAINPAKCHUC MCIK-
Ay TEMHU TOYKaMH, K KOTOPbIM €ro MnoAKJIHOYaroT. BOJ’[bTMeprI, KaK Hu
aMIepMeTpbl, ACJIAT HA aHAJIOTOBbIC U Lll/l(prBble.
Jnst uisMepeHust HanpsyKeHUs Ha MoJIKCcax UCTOYHUKA TOKA BOJIbTMETP
MOJIK/IFOUAIOT HENOCPEACTBEHHO K 3akuMaM uctouHuka (puc. 1.44, 6).
1.13.4. AnekTpoTecTepbl (MyNnbTUMETPbI)
B ObITy 17151 paznuyHOTO pona u3MepeHuid MPUMEHSIOT YHUBEPCAIbHbIC

SJICKTPHUYCCKUE U3MEPUTCIIbHbIC HpI/IGOpBI, Ha3bIBACMbIC JJICKTPOTECTEPA-
MU WK MYJIbTUMETPAMU. Takoe yCTpOﬁCTBO COACPIKHUT B cebe HECKOJIBKO

npuOOpoB, HANpUMep, aMIepPMETP, BOJILTMETP, OMMETP U T. .
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Tectep — yHHUBepcasbHbIH 3J€KTPOU3MEPUTENIbHBIA MpUbOp, Hpea-
Ha3HAYCHHbIH 7151 U3MEPEHHUsI MOCTOSHHOIO HANPSKEHUS W CUIIbl TOKa,
neicTBytoiero (3¢h(eKTUBHOTO) 3HaUSHUS MEPEeMEHHOTO HAIPSDKEHUS U
TOKa CHUHYCOUAAJIbHON (DOPMBI, CONPOTUBIEHUSI MOCTOSHHOMY TOKY U
JApyrux BeIUYMH (HampuMep, MapameTpoB TPaH3UCTOPOB). M3meputens-
HBIM YCTPOWCTBOM TaKOro npudopa, oObIUHO, CIYKUT MUKpOaMIEepMeETp
MarHUTORJIEKTPUUECKOH CHCTEeMbl C TOKOM [OJHOIO OTKJIOHEHMS
50-100 MkA u conpotusienueM pamku 0,1-1 kOm. [Ipenensl uzmepe-
HUs Mpubopa MO TOKY WM HANpsDKEHUIO PACUIMPSIIOT 3a CUET LIYHTOB
(ans ammepmeTpa) U A00ABOYHBIX COMPOTHUBIIEHUH (AJI1 BOJBTMETpA).
B cBs3u ¢ 3TUM TecTep UMeeT pa3nuyHble BHYTPEHHUE CONPOTHUBIICHUS
Ha pa3HbIX Mpenenax W3MepeHus. OTU HapaMmeTpbl OObIYHO yKa3bIBalOT
Ha TabJauuKe, NPUKPEIUIEHHOH ¢ HUKHEH CTOpOHbI pubopa.

bénbiias yacTe NPOMBILUIEHHBIX TECTEPOB UMeeT LU(POBbIE LIKAbI
W aBTOMaTW4ecKud BbIOOp Ouamna3oHa W3MEpeHUi. DTU TecTephl yalle
Ha3pIBalOT LU(POBbIMU MysabTUMeTpamu. [lpubopel co cTpenouHbiMu
LIKajlaMM ceiiuac BCTpedaroTcsl He Tak 4acTo. LleHbl Ha aneKkTpoTecTepbl
camble pa3Hble, HauboJlee AelLleBble TeCTepbl KUTAlCKOro NPOU3BOACTBA,
a camble JIOpOrue — H3BECTHBIX €BPOMNEUCKUX U aMEPUKAHCKUX 3JIEK-
TpOTeXHUYecKUX KoMmnaHuid. Ha koprycax MMOOpTHBIX MpUOOpOB, Kak
MPaBUJIO, HAHECEHbI MOSACHSIIOLME HAANUCH Ha aHIJIMHCKOM f3bIKE, B Ka-
yecTBe MpUMepa, IpuBeeM Hanbosee pacpOoCTPaHEHHbIE COKpALLeHHS

e AC (Alternating Current) — nepeMeHHBI TOK;

e DC (Direct Current) — MOCTOSIHHBIH TOK;

e COM — rHe3no oOuieil uenu AJis BHEIIHWX TMOJKITIOYEHHH TpU-

6opa;
e DATA-H — coxpaHeHue pe3ynbTara MOCIEAHEr0 W3MEpPEHUsl Ha
WHAWKaTOpe (MaMsITh JAHHBIX);

e PEAK-H — KOHTpONb M 3allOMHHaHHE€ MAaKCHUMaJbHOIO 3HAYEHUS
BEJIMYMHBI, HAIPUMEP, TIPH U3MEPEHUH aMIUTUTYAbl CUTHANA;

o AUTO — BrtoueHHe aBTOMAaTUYECKOTO BhIOOpa mpesesnia, B 3TOM
Cllyyae Ha 3KpaHe MOABJISIETCS TaKas )K€ HalllUCh;

¢ POWER — BritoueHme/BoikiitoueHIe npuoopa.
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Uro6bl MOMYYUTH MpEJCTaBIeHHE O BO3MOXKHOCTSAX COBPEMEHHBIX
3IEeKTPOTECTEPOB, PACCMOTPUM, B KauecTBe MpuUMepa JAOCTYIHbIE TIO 1ie-
He HeKOTOpble MYJIBTUMETPbI, BCTPEUAIOIIUecs] Ha OTE€UECTBEHHOM pPbIH-
ke [12].

Mastech M-830B/-832/-833/-838

BoitoBbie 1udposbie MynbTumerpbl Tuna Mastech M-830B/-832/-
833/-838 npoussenennl B Kurae unu ['onkonre (puc. 1.45). Cpeansis uie-
Ha TecTepa B 3aBUCUMOCTH OT Mojenu 8—12 nonn. OHM npeaHa3HaueHbI
JUISL CASAYIOLLMX LEJIeH:

® U3MEpeHUsl MOCTOSIHHOTO M MEPEMEHHOIO HAaIPSKEHHUs!, MOCTOSH-

HOTr0 TOKa, CONPOTHUBIIEHUS, TeMmnepatypsl (M-838);
e onpeaeieHus KodhduuMeHTa ycuieHusl TpaH3uCTopoB (kpome M-
833);

® MPOBEPKHU AMOIO0B U "mpo3BoHa" uenu (kpome M-830B).

Mynbrumerp umeer aucruieit 3 1/2 paspspa ¢ BbicoToM  LUdp
12,7 MM, py4HO# BbIOOpP MpenesioB U3MEPEHUH; BCTPOCHHBIH reHepaTop
meanapa 50 I'u (M-832) winu cunycounst 1000 ' (M-833); aBTomaTuue-
CKO€ Onpe/ieieHre MOJIIPHOCTH, CUTHAIM3ALMIO MPEBbILLEHUs AUana3oHa
Y MHaMKauuio "cepiuei" Oarapeliku.

Puc. 1.45. MynbTumeTtp Mastech M-830B/-832/-833/-838
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MakcumManbHble 3HaueHusi, u3Mepsiemble Mastech M-830B/-832/-
833/-838:

e  HampsbkeHue noctosiHHoro Toka — 1000 B;

e  HampsbkeHue nepeMmeHHoro toka — 750 B;

® TIOCTOSTHHBIN TOK — 10 A;

e comnporuiaeHue — 2 MOw;

e Ttemmnepatypa — ot —20 no +1370 °C.

Mogpens M-838 komIuiekTyercsi TepMonapoi, MO3BOJISIOLLEH ¢ BbICO-
KOI TOYHOCTBIO U3MEPATh Temneparypy. s nutanus npubopa UCHONb-
3yetcs Oatapeiika HampsbkeHueMm 9 B. MysnbTuMmeTp 3aKitoueH B IUIACT-
MacCOBbIIi KOpIyC 4YEepHOro LBeTra pa3mepamu 125x65x28 mm. Bec
npubopa — 180 r.

[Ipubopsr Mastech M-830B/-832/-833/-838 ceprudunmposans ['oc-
crangaptoM Poccun U cuurtatoTcs yCI0BHO OBITOBBIMH, OJHAKO C YCIE-
XOM MOTYT [IPUMEHATHCS Kak B 1a00opaTopusiX, TaK B MaCTEPCKUX.

OT13bIBbI O Npubope

[Ipubopsr Mastech M-830B/-832/-833/-838 obnanatot xoporueii To4-
HOCTbIO, OJJHAKO MPU U3MEPEHUU NepeMeHHoro Hampspkenus 220 B no-
rpetmHocTh Aocturaer +13 B. Mmetomutics B mpubope 3ByKOBOH Tpob-
HUK TOfie3eH TMIpU PEMOHTE YTIOra WM DJSKTPUYeCKuX Lerneit
aBTOMOOMJIS, KOTJla HE HYKHO 3HaTh 3HAUE€HHE COIMPOTUBJICHUS, [JIaBHOE
MOJY4YUTh UHPOPMALIMIO O LEJIOCTH MPoBoJa. 3yMMep 3BYUMT, KOrza co-
npoTuBieHre MeHblne 1| kKOM.

Sunwa YX-360 TRN

BbeiToBOl M mnpodeccHOHalbHBIM CTPEIOUHbI MyJIbTUMETP Sunwa
YX-360 TRN xkuraiickoro npousBoacTBa (puc. 1.46). Cpennsisi ueHa
npubopa 11,3 nonn. JocratouHo aeuieBas MOAE/b, ¢ MOMOLUbIO KOTO-
poH, TeM He MeHee, MOXKHO [IoMa WM Ha paboyeM MecTe BbIIOJHHMTh
MPAaKTUUECKH BCE U3MEPEHHUsS: U3MEPUTDh MOCTOSSHHOE M MEePEMEHHOe Ha-
MPSKEHUE, TOCTOSHHBIM TOK, COMPOTUBIIEHUE; MPOTECTUPOBATH TPAH3U-
cropbl U auoabl. Mynstumetp Sunwa Y X-360 TRN umeer pydHOil BbI-



88 nasa 1

Oop npenenoB U3MEPEeHUit; BUHT KOPPEKTUPOBKU HyJIsl; KHOIKY YCTaHOB-
KU HyJIA IPU U3MEPEHUH CONPOTUBIICHUH.

MakcumanbHble 3HaueHud, udmepaemble Sunwa Y X-360 TRN:

®  HamnpspKeHUe MOCTOSIHHOro U nepeMeHHoro Toka — 1000 B;

®  TIOCTOSIHHBIN TOK — 250 MA;

e comnporusieHue — 20 MOwm.

Puc. 1.46. MynetumeTp Sunwa YX-360 TRN

Jns nutanus npubopa ucnonb3yerca ogHa Oarapeiika HanpsLKEHUEM
9 B u nBa snemenTa HanpspkeHueM 1,5 B. MynbTUMeTp BbITIOJIHEH B MJ1ACT-
MaccoBOM Kopiyce, pa3mepbl npudopa 150x100x36 mm, Bec 250 .

OT13bIBbI O Npudope

DTOT MyJbTUMETP MOXKET OKa3aTbCsl MOJIE3HBIM NPU CAMOCTOSATEIIb-
HOM KOHCTPYMPOBaHUM MOJYNPOBOAHUKOBBIX ycTpoiicTB. OH Mo3Bosiser
U3MEpATh TOK YTEUKU U KO3((ULUMEHT ycuieHus: TpaH3ucTopos. Kpome
TOrO, MPU TECTUPOBAHUU JMOAOB MOXHO W3MEPUTb BEJIMUYMHY Kak Ipsi-
MOTO, TaK U 0OpaTHOro TOKa, a TAKXKe MaJeHHue HaNpsHKeHUs Ha IMOJE.

[lepekntouarenp AUANa3zoHOB M KJIEMMBbI JJsl TOACOSAUHEHUS LIYTOB
HaxozsTcs Ha nepeaneil nanenu. [lo ceoum pasmepam mynabTumerp 00ib-
uie MHOrMX LM(POBBIX MPUOOPOB, HO AJIsl CTPEIOUHBIX 3TO MOXKHO pac-
CMaTpuBaTh Kak JOCTOMHCTBO: Ha MPOTSHKCHHOH 1ukane AauHoi 80 Mm
Jyduie BUIOHbI [OKa3aHWs NpUOOpa, Jla MU TOYHOCTb M3MEPEHHUS BbILLE.
Kpome oObrunbix kitemm "+" 1 "—" y npubopa ecThb elile oHa, Moce10Ba-
TEJIbHO C KOTOPOM COEIMHEH KOHACHCATOp, "OTCEKatolMi" MOCTOSHHYHO
COCTaBJIAIOLLYIO [IPU U3MEPEHUH IEPEMEHHOTO HANPSKEHMUSI.
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Sunwa YX1000A

MasiorabaputHbiii  ObITOBOW  CTpeJIOUHBIH ~ MyJbTUMETp Sunwa
YX1000A caenan B Kurae (puc. 1.47). Cpeansis uena npudopa 5,2 10Jui.
[Ipocroit u paewieBblii npubOp A1 JHOOBLIX WU3MEPEHUM, C KOTOPbIMU
OOBbIYHO CTaJIKMBAeTCsl AOMALLHWH MacTep: U3MEepeHHe MOCTOSHHOIO W
MEPEMEHHOr0 HANPSHKEHUS, MOCTOSIHHOI'O TOKA U COMPOTHUBJICHHSI.

MakcumanbHble 3HaueHus, usmepsembie Sunwa Y X1000A:

®  HanpsHKEHHWE MOCTOSHHOrO M nepemenHoro toka — 1000 B;

®  TIOCTOSIHHBIN TOK — 250 MA;

e comportuieHue — 1 kOm.

Puc. 1.47. MynetumeTp Sunwa YX1000A

CTpesouHbli MHAUKATOP UMeeT HeboJIbLIMe pa3Mepbl, OJIHAKO M03BO-
JISIET B KXK/IOM PEKUME BbIOUPATh OJJHY M3 HECKOJIbKUX wiKail. [1pu sTom
JlMana3oHbl U3MEPEHUI nepekstoyaroTcs BpyuHyro. Hanpumep, npu u3-
MEPEeHUH MOCTOSIHHOTO M nepeMeHHoro Hanpsbkenus 3o 10, 50, 250 u
100 B. /lns m3aMepeHus: MOCTOSHHOTO TOKA MPeAyCMOTpeHbl mkajbl 0,5,
50 u 250 MA. IIpy U3MepeHrun CONMPOTUBIICHUSI MOYKHO BbIOpATh OJIHY W3
wkan 10, 100 wiu 1000 Om. B npubope umeercss nNOTCHLUUOMETP st
Koppekuuu Hyns. [lorpemHocts uamepenus £5%.

[Muranue npubopa obecneuuBaer dnemeHT AA Hanpsbkenuem 1,5 B.
KOHCTpYKTHBHO MYJIBTUMETP BBIMOJHEH B M1aCTMAaCCOBOM KOpIyce uep-
Horo usera. Pazmeps npudopa 90x60x32 mm, Bec 95 r.
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OT13bIBbI O Npudope

OcHoBHas mpuBIeKaTenbHOCTh mpubopa Sunwa Y X1000A — ero
KOMIIaKTHOCTb, OH MPEKPacHO NMomMeuiaercs B kapmaHe. TOYHOCTb BMOJ-
HE JOCTaTOYHa MPaKTUYEeCKU AJisl BceX OBbITOBBIX M3MepeHuil. B pexume
W3MEPEeHHs COMPOTHUBIIEHUS MOYKHO MPOBEPSTh HEPA3pPhIBHOCTH LIEMH, a
TaKXKe TeCTUPOBaTh MOJIYNPOBOAHUKOBBIE PUOOPBI.

T-YAN 3211D

MauiorabapurtHbiii ObITOBOH LMQPOBOI MyJibTUMETP "KapaHAalHOro"
Tuna npousBoncTBa TaiiBanp (puc. 1.48). Cpennss ueHa mpubopa —
31 gom. Drot npubOp XOPOUIO MOAXOAUT I MU3MEPEHUS Pa3IMuHbIX
3JIEKTPUYECKUX BEJIMYMH Ha PealbHbIX 00bEKTaX, KOrza yCIOBUsl AalneKo
He uneanbHbie. OH NpeJHa3HAueH AJIsl CISAYIOLMX Lee:

®  U3MEPEHUs MOCTOSIHHOIO U MEPEMEHHOI0 TOKa U HaNpsDKEHUS;

®  U3MEPEeHHs COMPOTUBIICHUS U EeMKOCTH;

®  TECTUPOBAHUS AUOAOB U JIOTHYECKUX MUKPOCXEM;

®  [IPOBEPKM HEMPEPHIBHOCTH LIETIH.

MakcumanbHble 3HaueHus, usmepsembie T-YAN 3211D:

®  HanpsHKEHWE MOCTOSTHHOrO M nepemeHHoro Toka — 500 B;

® [OCTOSIHHBINA U nepeMeHHbId Tok — 200 MA;

e comportusieHue — 20 MOwm.

B npubope ectb aBrOMaTHuYeCKUi WM pY4YHOH BbIOOP OMANa3oOHOB
M3MEpEeHM; 3aluTa OT Neperpy3oK JUisi BCeX AUarna3oHOB, OAHAKO HYXK-
HO MOMHUTb, YTO HeJIb3Sl U3MEpATh HanpsbkeHue, npesbiatowee 500 B,
u 1ok cBhiie 200 MA. Kpome mpouero MyJbTUMETP MPEAYNPEexKaAacT O
paspsane 6artaped U NMOAAET 3BYKOBOM CHUTHAN NPU MEPEKTIOYSHUN PEXxKU-
MOB W3MEPEHMS M MPEBbILICHNN JMana3oHa, a Talkoke MPU MPO3BOHKE Lie-
e, COnpoTUBIeHHE KOTOPBIX MeHbLe 1 KOM.

Puc. 1.48. MynbtumeTtp T-YAN 3211D
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Ha onHoii u3 Gonpmmx rpaneld mpubopa pacnosioxeH aucruieid 3 1/2
paspsna pazmepom 18x43 mm ¢ BoicoToit udp 15 mm. Umeetcst pexum
COXpaHEeHHUsl JaHHBbIX Ha aucmiee. MakcumanbHOe 3HaUeHUE MOKa3aHUH
cocTtaBiuseT 1999.

Jns nutanus npubopa HeoOXoAuMBl OBe OaTapeiku HanpsLKEHUEM
9 B, MynbTUMETp BBINOJIHEH B IIACTMACCOBOM KOpITyCe SPKO-XKEITOro
ugeta. Pazmepsr npubopa 185x31x24 mm, Bec 80 r.

MyabTUMETp KOMIUIEKTYETCsI HAaOOpOM LIYIOB, YTO MO3BOJISET MOA-
KJIIO4aThCsl K IBYM TOUKaM LIETH.

OT3bIBbI O Npubope

[Ipubop mpocT B 3KCIUTyaTalliy ¥ MOAXOIUT 7Sl pabOThl B JOMAITHUX
YCIIOBHUSX, HA TIPOU3BOJICTBE W B yUeOHBIX 3aBeleHUsIX. M MoXkHO mpo-
W3BOAWUTH W3MEPEeHHs B TPYIHOAOCTYITHBIX MecTaX, Ky/Ja He MpoOparbes
C IpyruMH, OoJiee rpOMO3AKUMH MPUOOpaMHU.

OcoOeHHOCTh TpHOOpa — HaAJIMYME pekrMa TECTHPOBAHUS JIOTHYE-
CKHX MHKPOCXEM W COXpaHeHHUs AaHHbIX. KpacHblii M 3elleHblil CBETO-
JIMO/1bl TO3BOJISIFOT ONpeAeauTh jJorndeckuid "0" unm "1".

Becbma ynobHa wMeromasicsi B MyJbTUMeTpe (YHKIUS COXPaHEHUS
naHHbX. Ecnu mpubop pacnosnoxeH Tak, 4To He yaeTcsl MPOvYUTaTh YrC-
JI0 Ha JUCIUIee, TO MOXKHO BOCIOJIb30BAThCs KHOIMKON COXpaHEHUs JlaH-
HBIX ¥ MPOYUTAThH UX T0KE B OoJiee ynoOHOH 0OCTaHOBKe.

UNI-T T21/UT22

KapmanHbie ObiToBble LM(POBbIE MYJIBTUMETPbI C OTKH/bIBAIOLIEHCS
kpbitikoii UNI-T T21/UT22 npowussoasrtcs B Kurae (puc. 1.49). Cpen-
Hsist LieHa npubopa 13—14 nomn. Yao0Hast kapMaHHas MOZC/Ib C Kpbllii-
KO, npeaoxpaHsiolei ot ciydaiiHbix noppexxaeHuid. Umeer Bce dyHk-
LIMK, KOTOPbI€ TPEOYIOTCS B MOBCEHEBHOM NPAKTHUECKOH paboTe.

DT MyJNIbTUMETPBI NPEIHA3HAYCHBI JIJIS CJICYIOUIMX LIeTICH:

®  U3MEPEHHUs HANPSHKEHUS;

®  U3MEPEeHHUs MOCTOSIHHOTO U MEePEMEHHOT0 TOKa;

®  U3MEPEeHHUs COMPOTHUBIIEHUS;
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e omnpeneneHus kKodpUIMEHTa yCUIICHHS TPAH3UCTOPOB;

® TIPOBEPKH IUOJOB U HerpepbiBHOCTH Lienu (UT22).

TouHOCTh M3MepeHUs] BceX MapaMeTpoB — OObIMHAS TS [UPPOBBIX
MYJIBTUMETPOB, TOJBKO TPU TECTUPOBAHUM TMEPEMEHHOTO HAIPSHKEHUS
OHa HeckoJibko Huxke. Tak, cereBoe HampspkeHue 220 B oH usMmepser
¢ TouHoCThIO 13 B.

MakcumanbHble 3HaueHus, usmepsembie UNI-T T21/UT22:

®  HampspKeHUe NOCTOSIHHOrO U nepeMeHHoro toka — 400 B;

e mocTOSHHBIN TOK — 200 MA;

e comportuieHue — 2 MOw.

Puc. 1.49. MynbtumeTp UNI-T T21/UT22

[Ipubop umeer: aucmieit 3 1/2 paspsiaa pasmepom 13x35 Mm; Makcu-
MaJjibHOE 3HaueHue nokazaHui — 1999; pyuHoii BbIOOp NpeaesioB u3me-
pEeHMIi; aBTOMATHUYECKYI0 UHIMKALMIO: MOJIIPHOCTH, JECATHUUHBIX pa3psi-
JIOB, MPEBbILICHUS 1ana3oHa u "cesuiei" 0arapeiku.

Y monenu UT22 umeercs 3ByKOBOW CUTHa, KOTOPBIA BKIIIOYAeTCs B
peXMMe MPO3BOHA HEMPEPHIBHOCTH LIEMH, KOT1a COMPOTHUBIICHUE MEHbIIIE
40 Owm.

[Turanue npubopa obecrnieurBaeT oHa OaTapeiika HanpsbkeHuem 9 B.
Pa3smepsl npubopa 139x75x26 mm, Bec 160 r. MysnbTUMeTp BblllycKaeTcs
B IJJACTMACCOBOM KOPIIyC€ HECKOJIbKUX LBETOB: YEPHbIH, Cepblii uUaun
JKEJIThIH.
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OT13bIBbI O Npudope

[Tpubop ynobGeH B 3KcrulyaTauuu, ULylbl HE HYXKHO MOAKIIOYATb K
Jpyroii Kjiemme, eciu, Hanpumep, Tpedyercs nepedTH OT U3MEpPEHHUs CO-
MPOTUBJIEHUS! K M3MEPEHUIO HampsokeHus. [locTaTOuHO OJHUM phluax-
KOM BbIOpaTh M3MEPSEMYIO BEJIMUMHY, a APYTUM — MEPEKIIOUUTb MYJib-
TUMETP Ha COOTBETCTBYIHOUIMI juanazoH. Ilpuuem eciau B pexume
W3MEpPEeHHs CONPOTUBIICHUS Bbl M0JaAuTe Ha npubop HanpsbkeHue 230 B
MOCTOSTHHOTO MJIM MEPEMEHHOr0 TOKa, TO HUYEro Y>KacCHOro cpasy He
npousoiaer: y Bac Oyaer 10 cekyH[, 4TOObI HCNIPABUTD OIJIOLIHOCTb.

MyJIbTUMETPOM yJOOHO MOJIb30BATLCS HE TOJLKO Ha CTOJIe, HO W B
"nosieBbIX" YCIOBUSIX, NPOBOAS KAKME-TMO0 JIEKTPOMOHTaKHbIE PadOThI
no aomy. OH Jierko rnoMeuiaeTcsi B kapMaHe pyoailuku, T. K. 10 pa3mepy
4yTb OOJIbLIE MMAYKHU CUraperT.

JKupakokpucrainueckuii auciuieit Luposbix npubOpos TpedyeT 0co-
OeHHO OepekHOro K cede OTHOLICHHS, T. K. €ro JIErkO MOBPeAUTh. Y Moje-
neit UT21 n UT22 Bce opranbl ynpaBieHus, M LIyNbl HaXOIATCS TOA
KPbILIKOM, HAAEKHO 3allMLIAIOIEH UX OT HEeXesaTe/bHbIX BO3ACHCTBUIA.
Kpbllika oTkubIBa€TCS NPU HAXATUM KHONKKM Ha Kopryce npubopa. [Ipu
3aKPBITUM KPBILIKA MYJBTUMETP BBIKJIIOYAETCS aBTOMATHYECKH, YTO MO-
3BOJISIET HE iyMaTh 00 3KOHOMHOM MCIOJIb30BaHUM OaTaperKu.

UNI-T UT2006/UT2007

[Tpodeccuonanbubie nudpoBbie MysnbTumMeTpsl UNI-T UT2006/UT2007
npousBoactBa Kuraii (puc. 1.50). KoHcTpykuuss MyabTUMETpa XOPOLIO
npoayMaHa, B CBSI3U C 3TUM MM OuY€Hb YAO0OHO mnosib3oBaTbes. CpenHsis
croumoctb 43—45 nonn. UT2006 n UT2007 — yHuBepcaibHble MYJb-
TUMETPbI, KPOME M3MEPEeHUsl 3HAYEHUI TOKa, HAIMpPSDKEHUS U COMPOTHB-
JIEHUsl, OHM MO3BOJIAIOT TaKXKE MMOJYUYUTh MapaMeTpbl KOHIEHCATOPOB,
TPAH3UCTOPOB U AMO/IOB.

MakcumasibHbie 3HaueHus, usmepsiembie UNI-T UT2006/UT2007:

e HanpsbkeHue nocrositHHoro Toka — 1000 B;

e HanpsbkeHue nepemMeHHoro Toka — 750 B;

®  [IOCTOSIHHBIN U nepeMeHHbId Tok — 10 A;

e comnporusiaeHue — 200 MOw;
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e eMKocTh — 20 MKD;
e yactora— 20 k' (UT2006);
e Temmneparypa ot —40 mo +1000 °C (UT2007).

Puc. 1.50. MynbtmeTp UNI-T UT2006/UT2007

Hucnneii pasmepamu 33x63 MM ¢ OOJILIULMMH M YETKUMH LU(paMu
MOYKHO TOJHMMATh MOYTH JI0 BEPTUKAILHOIO MOJIOXKEHHS, YTO JUIsl HKMA-
KOKPUCTAJUIMYECKUX UHAMKATOPOB 3TO BAXKHO, NMOCKOJIbKY MPH HEKOTOPbIX
yrjlax 3peHusi OHU coBeplueHHo "He uuratorcs'. Jucruieit 3 1/2 paspsaa;
MaKCMMaJjIbHOE 3HaueHWe nokazanuii — 1999; pyuHoil BLIOOP npeae/os
W3MEPEHUIi; aBTOMATHYeCKasi MHAMKALMS MOJISIPHOCTH, NECATHUYHBIX pa3-
PsII0B, NPEBbILLSHHUS Mana3oHa v "ceBuiel" Garapeiiku; 3ByKOBOM CHIHAJI
MPU HEKOPPEKTHOM OnepaLyy WK MPEBbILISHUH AWana3oHa.

Jns nuranus npubopa ucnonb3yercs ogHa Oarapeiika HanpsHKEHUEM
9 B, koTropas MOXKET aBTOMAaTUYECKM OTK/OYarbes. Pasmepnr npubopa
185x89x32 mm, Bec 330 r. MysnbTUMETP BBITYCKAETCS B M1aCTMAaCCOBOM
KOpITyCe TEMHO-CUHEr0 UJIN CepPOro L{BETOB.

OT13bIBbI O Npudope

YV mopenu UT2007 nmeercst oueHb MoJie3Hasi B IOMAlllHEM XO3sHcTBe
BO3MOXKHOCTb H3MepeHusi Temneparypbl. B komruiekrauuio npubopa
BXOJMT TeMIIepaTypHbId 30H], AJisl NOAK/IIOYEHHUS KOTOPOro Ha MaHesu
npeayCcMOTpPECHbI CIICLHUAJIbHbLIC I'HE3/1a. Hpuqu TOYHOCTb, HANMPUMEDP Ha
200 °C, cocraBnser +5°. Ecnu TemnepaTypHbIii 30HA HE MOAKIIOYEH,
npubop U3MepsieT KOMHATHYIO TEMIIEPaTypy ¢ TOUHOCTbIO 13 °C.
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[Ipubop camocTosTenbHO "3200TUTCA" O MPOICHNUH KU3HU JIeMEeHTa
MUTaHUs: €CU Bbl HE TMOJIb3YEeTeCh MYJIbTUMETPOM Oojee 15 MUHYT, OH
aBTOMaTU4ecku oTKIovaercs. Ecnm Oartapeiika "cenma", To Ha nucIuiee
MOSABJISIETCS. CcHeluaibHbld cuMBOJ. [lpu mpo3BoHe Lienu He Hy»KHO
CMOTpEeTh Ha JUCIUIEH, ecnu conpotuBieHue meHblue 30 OM, T. K. npu
WCTPaBHOCTHU Lienu cpaboTaeT 3ymmep.

JlBa mpoBopa-lyna MOAKIIOYAIOT K COOTBETCTBYIOLIUMM KJIeMMaMm, a
JMana3oH W3MepeHUsi BbIOMPAIOT MepeKitovaresiemM, pacioioKEHHbIM B
LeHTpe npubopa, MpyU 3TOM Ha JucCIIee MOsBIsSeTCs (PaKTHUECKOe 3Have-
HUe u3MepsiemMoro napamerpa. Ecnv HenpaBUIbHO MOJACOEAMHEH LIyT
WY MpeBbILIEeH BbIOpaHHBINA AUana3oH, MyJbTUMETP MOAACT CUTHAI, OA-
HAKO HYKHO ObITb OUY€Hb BHUMATEJIbHBIM, T. K. IPU HEMPABUJILHOM [0/~
KITIOUEHHUH MTPrOOp MOXKeT "croperts .

KoMOMHUPOBaAHHbLIN 351EKTPON3IMEPUTENbHbLIN
npunoop L4353

DNeKTpou3MepHUTENbHbIA OBITOBON M TMpo(dhecCHOHATbHBIA CTpenoy-
HbIH KOMOUHUpOBaHHbIH pubop L4353 npousBoacTBa 0AHOM U3 CTpaH
CHI (puc. 1.51). Cpennsas nena 33 mgomnn. XoTs mpuOop MOpajbHO ycTa-
PEBLINIA, OH BBIMYCKAaJICS HA MPOTSHKEHUH HECKOJIbKUX JIECATHIIETHH elue
B CCCP, HO HeB3upas Ha 3T0, OKa MOJIb3yeTcs CIPOCOM Ha pbiHKe. Tec-
Tep NMOAXOAUT B OCHOBHOM JU1sl CTALIMOHAPHBIX U3MEPEHUH.

MakcumanbHble 3HaueHud, usmepsaemble 1{4353:

®  HanpsHKEHHWE MOCTOSTHHOIO M nepemMeHHoro Toka — 600 B;

® [IOCTOSIHHBIA U NepeMeHHbIA ToKk — 1,5 A;

e comnporuiaeHue — 10 MOwm;

e eMkocTb — 500 HOD.

C nomolpbo 3T0oro Npudopa MOXKHO:

®  U3MepsTh MOCTOSHHBIN U MEPEeMEHHBIH TOKH;

®  U3MEpPSTh HANPSHKEHUE MOCTOSHHOTO U EPEMEHHOI0 TOKOB;

®  U3MepsTh COMPOTUBIICHUE U EMKOCTb;

®  MPOBEPATH THUOJbI;

®  OmnpenessaTh HEMPEPHIBHOCTH LIETIH.
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Punc. 1.51. KomGrHupoBaHHbIN anekTponsmeputensHeli npnbop L4353

[Ipubop umeer pyuHOi BbIOOp MpenenoB U3MEPEHHil; MOrpeLIHOCTh
HU3MEPEeHUs BceX BEJIMUUH He npeBbliaet 1,5-2,5%.

[Ipubop cHabxeH aBTOMATHUECKOH 3allUTON OT Meperpy3okK, HO CIo-
co0eH BbIJEPKMBATH TOJbKO KpaTKOBpeMeHHble neperpy3ku. [Ipu npo-
BEJICHUU U3MEPEHU TecTep AOJKEH HaXOAUTHCS B TOPU30HTAIBLHOM IO-
nokeHuH. Jlns  mepeisIioueHus M3MepsieMbIX apaMeTpoB  CiIy»KaT
KHOMKH, a AMana3oH U3MepeHuil BeiOupaetcs nepexmodareneM. Ecnu
NOPSIAOK M3MEPSIeMON BEIMUMHBI HEU3BECTEH, HAYMHATh HW3MEpeHHe
HYHO, YCTAHOBUB HauOoJbLIee 3HaU€HUE BETUUHHBI.

Jns nuranus npubopa ciyxur oaHa Oartapeiika HanpsbkeHuem 4,5 B
WH (B HEKOTOPBIX MoJeNsiX) Tpu aiemenTa AA mo 1,5 B.

KomOunupoBanubiii npubop L4353 BbimyckaeTcs B MmacTMaccoBOM
KOpIlyce W MpU MNEepeHOCKe MoMellaeTcsi B Merajuueckuil Qytasp c
pyukoii. Ero pazmepst 115x215x90 mm, a Bec 1000 r (1 r!).

OT13bIBbI O Npudope

DTOT TECTEP MOKHO PEKOMEH/I0BATh MPUOOPECTH TOJLKO B TOM Clly-
yae, eCJId Ha BallleM pbiHKe Oombiie HUuero HeT. [1o cooTHowenuto "nexHa/
kadectBo" npubopy 114353 TpyaHO KOHKYpUpOBaTh C ICUICBbIMH, JIEr-
KUMHU, TIOPTATUBHBIMHU 3apyOeKHBIMH MYJbTUMETPAMH, KOTOPbIE HMEIOT-
Csl HA OTCUECTBEHHOM PbIHKE.
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1.14. UupukaTopbl
U yKa3aTesiu HanpshKeHus

JlroOble paboThl ¢ 31E€KTPOYCTAaHOBKAMH MPOBOAT, MPEIBAPUTEILHO
yOenuBIIMCh B TOM, YTO OHU OOECTOYEHBI, T. €. OTKJIIOYEHO JIEKTPUUE-
ctBo. OTCYTCTBHE 3JIEKTPUYECKOTO TOKa Hauboiee 4acTo MpPOBEPSIHOT
WHJUKATOPHON OTBEPTKOM. JlepakaT OTBEPTKY ABYMs NajibLAMU NPaBoOil
PYKH 3a MJIaCTMAaCCOBYIO PYUKY, H €€ METANINYECKUM KOHLIOM KacaroTcs
TOKOHECYIMX 31eMeHTOB. Ecnu Tenepp ykazaTeslbHbIM MajiblLieM KOC-
HYTbCS KOHTaKTa Ha TOPLE PYYKH, TO BCIBIXHET HEOHOBAs JIAMIIOUKA,
€CJIM eCTb AneKkTpuieckuil Tok. [Ipu 3TOM uepes Teno yesnoBeka norever
TOK, KOTOpbIi Npu HanpspkeHUu cetu 220 B coctaBUT 107U MULIMaMIie-
pa. Takas cuna Toka, Kak U3BECTHO, HE TPEACTaBISET [Jid 4YeJOBeKa HH-
Kakoil omacHocTu. Ecnu cBeueHus JaMMOYKd HET, TO 3TO TOBOPUT 00
OTCYTCTBHUHU HANPSOHKEHHS HA NIPOBEPSIEMOM dJIEMEHTE.

C momoubl0 MHAWKATOPHOH OTBEPTKH MOXKHO OMPEAESUTb HaIuune
HaMnpsOKEHUS B 3JIEKTPUUECKOM CeTH, Ha TOKOHECYIIMX YacTaX MpuOopoB
W YCTpPOUCTB WM HaliTh (a3Hbiii npoBoa. OJHOMOIIOCHBIC MPOOHMKH,
VHAWKATOPbl OTBEPTKH HCIOIB3YIOT U B OBITOBBIX 3JIEKTPOYCTAHOBKAX.
[TpOMBILIEHHOCTb BbITYCKAET MHJUKATOPHbIE OTBEPTKHU Pa3JIMUHBIX
KOHCTpyKImii (puc. 1.52).

JlelicTBre MHAMKATOPHOIN OTBEPTKH OCHOBAHO HAa CBEUEHUH HEOHOBOI
namnouku tuna MH-3 nnm MH-3 npu npotekaHuu uyepe3 Hee eMKOCTHO-
ro Toka. /s orpaHuueHus ToKa yepe3 JIAaMIOYKY MOC/IeAOBaTEIbHO C
Hel Brmowaetcs pesuctop tuna MJIIT comporuBnenuem 1-3 MOw.
Jlamrouka W pe3ucTOp MOMELIEHbl B KOPIYC U3 M30JALMOHHOIO yaapo-
NPOYHOro Marepuana.

HengoctaTtkoM WMHAMKATOPHOU OTBEPTKM SIBJISIETCS TO, YTO HEOHOBAs
JJaMIIOYKa MOYTH OJUHAKOBO CBETUTCS Kak npu Hanpskenud 100 B, Tak
u npu Hanpspkenud 220 B. Henb3s Taroke OTIMUMTE HEHTpasbHbIN npo-
BOJI OT (pa3HOro, MMEIOIIEro OOPbIB.
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Puc. 1.52. UHgnkaTopHbIE OTBEPTKN N UX YCTPOWCTBO:
1 — wyn, 2 — Kopnyc 13 U3onupyloLLero Matepuana, 3 — peaucTop,
4 — HeoHOBasa namna, 5 — npyxuHa, 6 — MeTannMYecKnin kKonnadok

YT0oObI L1yNOM MHIMKATOPA HE BbI3BATh KOPOTKOE 3aMbIKaHWE, HA He-
ro HaTATUBAOT TPYOKY M3 W3OMLMOHHOTO MaTrepuasa, OCTaBJsisl HaKo-
HeYHUK Ha 2—3 MM cBOoOOAHBIM. Ha MHOrMX COBpEMEHHBIX UHIMKATOP-
HBIX OTBEPTKaX Takas U30JIALMOHHAs TpyOouka yxe ecTb. MMetommecs
Ha PbIHKE WHIMKATOPHbIE OTBEPTKH C HEOHOBOH JIAMIOYKOM OTJIMYAIOTCS
TOJIbKO BHELUHUM BHUAOM M pasMepamu. CToumocTb MX HeOosblias, B
cpeatem 10 pyo.

B nocnennee Bpemsi Ha pbiHKe Poccuu mosBunuch B Npojaxke Hemlo-
porue (nopsaka 20 py0.) uudpoBbie MHAMKATOPHbIC OTBEPTKU. B 3THX
yCTpoHcTBax, 6€3 HMCTOUHMKOB MUTAHUS, BMECTO HEOHOBOW JIaMIIOUKU
yCTaHOBJICH HE0ObLION LudpoBoli aucmieit. [lpumep nogo0HOro UHK-
KaTtopa — u3o0pakeHHas Ha puc. 1.53 orBepTka-uHguKaTop 6878-28NS
uudposas npousBoAcTBa komnaHuu "Pecanta" (reHepasibHblii AMCT-
pudstoTop kommanuii S.I.A. "RESANTA" (Jlateus) u "HUTER Elektrische
Technik GmbH" (I'epmanus) Ha Teppuropun Poccunm u crpan CHI,
http://www.resanta.ru/).

Iludposas unaukaropHasi oreeprka 6878-28NS npeaHazHaueHa st
CTYNEHYaTOM MHAMKALMK HAJU4YWsl U BEJIMYMHbl HANPSDKEHUS B LEMsX
3MIEKTPONUTAHMUS OT MOCTOSHHOTO MJIM MEPEMEHHOT0 TOKA.
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Puc. 1.53. Undpposas
oTBepTKa-nHaukaTop 6878-28NS
npou3BoAcTBa komnaHum "PecaHTa"

&

ITapametpsi:

e 3HAaKOBas AMCKPETHAs MHIAMKALMS BEIMYUHbI HANPSOKEHUS MOCTO-
STHHOTO TOKa M JEHCTBYIOLLETrO 3HAUEHUS! HAIPSDKEHUS! MEePEMEH-
HOrO TOKa C NOpPOroBbIMM 3HaUeHusmMu: 12, 36, 55, 110 u 220 B;

® MakCHMaJIbHO I0MycTUMOeE Hanpsokenue 250 B;

® 4acToTa nepeMeHHOro Hanpsbkenus 50 .

[Topsiiok paboThi ¢ HUPPOBOI OTBEPTKOIA:

e Kacasch NajbLeM NEepBOro Moitoca, OECKOHTAKTHO MPOBEPUTH Ha-
JIM4YHME ePEMEHHOT0 HANPSHKEHUS;

e Kacasch NajblieM BTOPOro MOJIOCA, BBIIOJIHUTb KOHTAKTHYHO MpPO-
BEPKY HAJIMYMS W BEJIMYMHBI MEPEMEHHOr0 M TMOCTOSHHOIO Ha-
MPSKEHUS;

® HE MPUKAcaThCsl OAHOBPEMEHHO K JIBYM MOJIIOCAM.

Wupukarop cnocobeH (yHKUHMOHUPOBATH IMPU TeMIepaTrype OKpy-
arolelt cpeabl ot —10 no +50 °C. Bpewmsi ero HenpepbiBHON paboThl He
OrpaHUYEHO.

Ha pbiHOK noctaeiisitoT nojooHbie UUGPOBbIE HHAMKATOPHbIE OTBEPTKU
u apyrue ¢upmsl, Hanpumep, BJJI-Onexrpo (http://shop220.ru/about/),
ITPUBOP-CEPBUC (http://www.pribor-service.ru/) u mp.

K pa3psany npocTeiXx UHAMKATOPOB OTHOCSTCS IABYXIOJIOCHbIE yKa3a-
TENW HanpspKeHUsl. DJIEMEHTbl TAKMX yKa3aTesiel MOMeLIeHbl B Ba KOop-
myca U3 H30/SLMOHHOTO MaTepuaa, COeAMHEHHbIe MeXIy coOol rud-
KMM [POBOAOM C U30JIsILMEN MOBbILUEHHONW HA1€KHOCTH.

B npunuune sTO0 TOXKE WHAMKATOPHas OTBEPTKA, TOJBKO MHOTO-
(dyHKUMOHA/IbHASL C MUTAHUEM OT OaTaped W JOIMOJIHUTENIbHBIM LLYIIOM
(puc. 1.54).

IIpencraBnenHsiii Ha puc. 1.54 1ByXNOMIOCHBINA yKazaTeb HanpsKeHUH
MpeAHa3Ha4yeH Ul CTYNEeHYaTOH WHAMKALMK BEeJTMYMHbI HAIMPSIKEHUS B
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LenIX 3JeKTPOMUTaHUsl MOCTOSHHOIO M MEePeMEeHHOro Toka. Y mpubopa
HEOHOBasl AMCKPETHAasl WHAMKALMS AEHWCTBYIOLLEro 3HAYEHUs HarmpsphKe-
HUS NEPEMEHHOro ToKa ¢ NoporoBbiMU 3HaveHusMu: 110, 220 u 380 B u
MOCTOSTHHOTO TOKa C MOPOroBbIMM 3HaUeHUIMHU HanpspkeHus: 150, 330 u
500 B. C momolpto MHAUKATOpa MOXKHO OTPEAeTUTh Takoke (a3Hblid 1
HyjieBoil npoBoja. MHaukaTop HanpsbkeHs crocoOeH (yHKUMOHMPO-
BaThb MpU TeMIepaType okpyxatoweh cpeasl oT —10 no +50 °C. Bpems
€ro HerpepbiBHOW paboThl He orpaHu4eHo. CTOMMOCTb MHAMKATOpa Ha-
npspkeHust 6890-62 mpumepHo 60 pyo.

Puc. 1.54. NHankaTop HanpsbkeHna 6890-62 nponssoacTBa komnaHum "PecaHta"

bonee cosepuiennbiii ykazarenbs HanpsbkeHus — "KonTtakr-550"
(puc. 1.55), HO OH HECKOJILKO JOPOXKE, YEM PACCMOTPEHHBIC paHee Mpu-
6opbi (190-310 py06., B 3aBUCMMOCTH OT TuIMa). YKazaTe/lb MPeACTaB/IsSIeT
co0Ol NMEepeHOCHON 3JIEKTPOHHBIH MPUOOP MHAMBUAYAJILHOIO MOJIb30BaA-
Hust. [Ipubop obecneunBaer:

® KOHTPOJIb HAJIMYHA HANPSAKCHHUSA NMOCTOAHHOI0O U NEPEMECHHOI0 TO-
KOB;

o le/l6ﬂl/l)KeHH06 onpeAcjICHUEC BCIUWYHUHbI KOHTPOJIUPYEMOI0 Ha-
MpsDKeHUs1 nepeMeHHoro Toka uactorod 40—60 ['m B mpepenax
24-380 B u noctosiHHOrO HanpskeHus 24-250 B;

e onpeesieHUe NOJIIPHOCTH MOCTOSIHHOTO HANPSIKEHUSI;

® TMPOBEPKY LEIOCTHOCTH ("MPO3BOHKY') AJIEKTPUUECKUX LICTICH, MO-
JIyNPOBOJHUKOBBIX MPUOOPOB (AUO/bl, THPUCTOPBI), & TaKKe 0OMO-
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TOK IIEKTpO/IBUTATENEH, perte, MycKaTelei, TpaHchopMaTopoB U T. T.
MaxkcumarbHOe COTNPOTHBIICHHE BHEIIHEeW LenH, Mpd KOTOPOM
oOecnieunBaeTcs "Mpo3BOHKA", cocTaBisieT He MeHee 500 kKOwm;

e ompeneneHure (a3zHOro mposoaa (NEKTPoIa) B LEMIX MepeMeHHO-
ro TOKa,

® BU3yaJIbHYIO M 3BYKOBYIO MHIWKAIMIO BO BCEX peXHMax paboOThI.
MuHuMabHOE MepeMEeHHOe HaIpsKeHHe padoThl 3ByKOBOTO CHT-
Halla — He Ooliee 24 B.

Pwnc. 1.55. YkasaTtenb HanpspkeHus "KoHTakT-553"

VYkazaTenb M3rOTOBJIEH B BHJE JBYX IIYIOB, COCTUHEHHBIX MEXIY
c000#1 W30JIMPOBAHHBIM TPOBOJIOM: OCHOBHOTO, B KOTOPOM pa3MeIleHbI
VWHAWKATOPHBIE 3JIEMEHThI, U BcroMmoraTenbHoro. Ha ocHOBHOM Iyrie
pacroioKeHbl NATh KPYIJIbIX OKOH ¢ Haamucsamu "24", "220", "380","-",
"Test", B KOTOpBIX pa3MeLLEeHbl CBETOU3IIYUYaOlINe UHAUKATOPHBIE 3Jie-
MEHTBI KPaCcHOTO IIBETa, a Tak)Ke IITHIPEBOH AIEKTPO/I, ¢ Haamuckio "Ph"
YW HEOHOBas JlamMma B TOPLIEBOM dYacTu mIymna. BceromoratenbHbIN Iy
MMeeT AJIeMEHThI KperuleHus JUlsl ero (UKCallii Ha OCHOBHOM IIyTie B
TPaAHCTIOPTHOM TOJIO’keHHWH. Kopryca IIyrnoB BBHITMIONHEHBI W3 LBETHOTO
YAapOTpOYHOTO TOJUCTUPOJIAa U CHAOXKEHbI YIIOpaMHu BBICOTOH 3 MM co
CTOpPOHBI METAJNTMYECKHX AIeKTpo1oB. KoHCTpyKIHeid ykazarens npemy-
CMOTPEHO, YTO paboTa BO BCeX peKMMaxX M Avara3oHaX MPOU3BOJUTCS
0e3 MexaHWYecKHX TepeKIIoUeHH, YTO MpeaoTBpallaeT ciiydaiiHoe TMo-
BpeXKJIeHHe yKa3aTesei.
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B HacTosi11ee Bpems BbIITyCKaeTCs TPU TUIIA YKa3zaTesell HanpsuKeHUs:
"KonTakr-559", "KoHTtakr-550M" ¢ nnana3oHOM KOHTPOJMPYEMbIX Ha-
npsokenuit  (24-380) B u "Konrakr-573" (70-1000) B. "KonTakT-
559M" u "KonrtakT-573" mOMHMO 3TOr0 OCHAIICHbl 3BYKOBOW MHIMKA-
uueid. B MX KOHCTPYKUMH HCMOJIb30BaHbl CBETOAMOABI C IMOBBILLIEHHOMN
ceerooTaaueii. B Hecko/bkO pa3 yBenuueHO Bpems paboThl 0€3 nojza-
PAAKH B pexkuMe "TIpOo3BOHKA Lierneil”. YkazaTelld BceX THUIOB o0ecreyu-
BalOT BU3YaJIbHYIO WHAMKALMIO PeKUMOB padothi. [Ipubopsl He conmep-
JKaT CMEHHBIX 3JIEMEHTOB MWTaHHUS, MepeKstouaTesieil U BeciIT BCEro
okoso 100 r. Bpems 3apsinku npubopa ot cetu 220 B cocrasinsier He 60-
nee 30 c. 'abGaputHbie pazmepsl 170x50%20 Mm.

[Ipencraeisier MHTEpeC MoJeNb YJIbTPAKOMIAKTHOrO LU(PPOBOro
myneTuMerpa APPA  iMeter 5 mpoumsBoactBa kommanuu APPA
Technology Corp. (TaiiBaHb) D10 pa3BUTHE JIMHEHKK KapMaHHbBIX TECTe-
poB "CardMeter" (puc. 1.56). B OykBaibHOM mepeBoae HazBaHue "Kap-
TOUHBI HM3MepHTeNb" — OTpakaeT Bce OosibLiee CXOJACTBO Pa3MEpoB
MyJIbTUMETpa C IUIACTUKOBOM KapToukoi. CumBon "i" B Ha3BaHHHU
iMeter 5 — cokpauienue ot "intelligence" (MHTE/IEKTYaIbHbIN), YTO, 110
MHEHHUIO pa3paboTuMKOB, TOUYHO OTpaxkaeT cyTh npubdopa. [Ipudop umeer
OECKOHTAKTHBIM HMHAMKATOp nepemeHHoro Hamnpsbkenus 50—-600 B (pe-
s)kuM  VoltSens), BcTpoeHHbIN (azoykazaTesb U CIOCOOEH H3MEpPSTh
CpeJHeKBapaTHUECKOe 3HaUEeHHE CUrHalla CUHYCOUAAILHON (POpPMBI.

Puc. 1.56. MynbtumeTp (@)
N NOpPTMOHE 13 komnnekta nocrtaskm APPA iMeter 5 (6)
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[To cBoeli (pyHKUMOHANBHOCTU 3TO 3NIEKTPOTECTEP I U3MEPEHUS:
cuiibl Toka (B omivuue oT npenbiayuieid moaean APPA iMeter 3), Ha-
npsokeHust (moctosiHHoe DCV unu nmepemennoe ACV — aBTOBBIOOD),
COMPOTHBIIEHUS (BKJIOYAsi MPO3BOHKY LIETH), UCTIBITAHUS p-n-TIepexoaa,
W3MEpPEeHHUs. eMKOCTH, YacTOThl CUI'Hala M CKBAKHOCTU UMITY/IbcoB. Ta-
KUM o0pazom, npubop npeacrasiseT coO0i MOJHOUSHHbIH MYJIbTUMETP
C PAOOM BCHOMOTaTesbHbIX pexuMoB. Ko Bcemy MmpoueMy UM MOXKHO
M0JIb30BATHCS KAK MHAWKATOPOM M yKa3aTesIeM HamnpsKeHUs .

Kopmyc mMynapTvMeTpa BbINOJHEH U3 MPOYHOIO IUIACTHKA, HA Mepel-
Hell mnaHenu Bcero Tpu kHonku ynpasnenus: HOLD, SELECT wu
RANGE. [Ins BeiOopa pe:kUMOB U3MEPEHU CITYXKUT POTAIIMOHHBIN Tie-
pewitouaresb Ha 7 nosioxkeHuil. Ilepexstouaresb MiOCKUMHA, UMEET TPHU
rpymnmnsl penbedHbIX BbICTYNOB AJIs1 BpalleHUs OyKBajbHO OJHUM Mallb-
ueM. OTO JaeT BO3MOYKHOCTb HE TOJIbKO YAEp>KHUBaTh NpUOOp OAHOM py-
KOl mpu paboTe, HO U BBIMOJIHATH NMPU CMEHE PEKUMOB U3MEPEHUN He-
00X0AMMbIe MAHUITYJISILIMH.

HOLD SELECT RANGE

a 6

Puc. 1.57. beckoHTakTHOE onpeaeneHme Hanuumsa onacHoro HanpsbkeHms (a)
u onpepaeneHne a3oBOro KOHTakTa B afekTpopo3eTke (6)
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OyHKIMOHAIbHOE JO0CTOMHCTBO iMeter 5 — pexum VoltSence —
OECKOHTAKTHOE J€TEKTUPOBAHUE OMACHOIO MEePEeMEHHOIr0 HANpSIKEHUs B
TecTupyemoii uenu. s oOHapyKeHus] IEPeMEHHOrO HalpsHKEeHUs! repe-
KJIIO4aTellb PEXKMMOB HEOOX0AMMO YCTAHOBUTH B COOTBETCTBYIOLLEE M0-
JIOXKEeHWe U TNpUOIU3UTH BEPXHIOI TOPLEBYIO KPOMKY MYJIbTUMETpa K
npeAnojiaraéMoMy UCTOUHHUKY HAIPSHKEHUs WM OOBEKTY MO/ HarpsiKe-
HueMm (puc. 1.57). [lpy Hanuumu HampspKeHHs pasfaeTcs Mperynpek-
JIAIOLMI 3BYKOBOM CHTHAJI M Ha JMCIJiee OTOOpa)kaeTcs ero ypoBeHb B
Buzae auarpammbl. C poCTOM HanpsKEHHOCTH MOJIs (T. €. ¢ NpUuOIKeHU-
€M K 00BEeKTY) 4acToTa 3ByKOBOIO CMrHaljla U KOJMYECTBO CErMEHTOB Ha
aucmjiee yBenuuuBatoTca. Mcmonb3ys KpacHbld LIyn MYJIbBTUMETpa,
MOXKHO orpenesinTb ¢a3oBblii npoBoa B cetu ~220 B (puc. 1.57, 6). Ilpu
5TOM Ha JIUCIiee OTOOpa)KaroTCsl BCEe UEThIpe CErMEHTa B LIKajle MHIU-
KallMW YPOBHS HaMPSKEHUS.

WsmepurenpHble npoBota MyJbTUMETPa BbIINOJIHEHbl HECHEMHBIMU,
YTO MCKJIIOYAeT WX YTpaTy npu skcrutyatauuu. OCHOBHbIE XapaKTepH-
ctuku MmynbtuMeTpa APPA iMeter 5 npuBenensl B npuiosicenuu 1.12.
Llena npubopa oxosio 1400 py0.

1.15. O0 OoCTOpPOXHOCTH
npu oopaLleHUm ¢ INEeKTPUYeCTBOM

1.15.1. OcHOBHbIe cBeaeHus

B Hawem ObITy NMPUMEHSIETCS MHOYKECTBO AJIEKTPONpPUOOPOB, NUTAIO-
muxest ot cetd 220 B, KOTOpyro 4acTO Ha3bIBalOT "HU3KOBOJBTHOWU" U
01IMO0YHO cuuTaroT Oe3omacHoi. HeoctopoxHoe u HeOpexxHoe oOpa-
1ieHne ¢ OBITOBOW 3JIEKTPOTEXHUKON MOXKET MPHUBECTU K TKENBIM TI0-
CJICACTBUSAM. DJISKTPUUECKHUH TOK MOpa)kaeT BHE3alHO, B TOT MOMEHT,
KOT'/la 4eJIOBeK OKa3bIBaeTCs BKIIFOUEHHBIM B IeMb MPOXOXKACHUS TOKA.
CMepTesibHO onacHasi CUTyalusi BOSHMKaeT TOrja, Korja OH, ¢ OJHOH
CTOpOHBI, KacaeTcss HEM30JIUPOBAHHOTO TIPOBOIA, TIPOBOJIKH C HAPYIIEH-
HOW M30JIsLMeH, MEeTaJIMUECKOro Kopryca 3jeKTponpubopa ¢ Heuc-
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MPaBHON H3ONAIMENH WM METaJUIMYecKOro IMpeaMeTa, OKa3aBIIerocs
CIy4aliHO MO HANPSDKEHUEM, a ¢ APYrod — 3eMJIH, 3a3€MJICHHBIX TIPEe.I-
MeTOB, TpYO U T. 1. YTOOBI 3TOr0 He MPOU30IILI0, HEOOXOAUMO HE TOJIBKO
ObITh OCTOPOXHbBIM, HO U 3HATh HEKOTOPLIC MpaBU/A TEXHUKHU Oe30omnac-
HoctH [13].

Teno uenoBeka, Kak U3BECTHO, MPEJACTABISICT COOOM XOpoluuid npo-
BOJIHUK 3JIEKTPUUECKOro Toka. OMmacHOCTh BO3/EWCTBUS AJIEKTPUYECTBA
Ha YeJIOBEKA 3aBUCUT OT XaPaKTEPUCTHK TOKA, MHAUBUYaJbHbIX CBOWCTB
OpraHu3Ma M ero COCTOSIHHS Ha MOMEHT NopakeHus: TOkoM. ConpoTHB-
JISHWE Tea ueoBeka JexuT B npeaenax ot 8 1o 100 kOm, a BO BiIakHOM
coctossHUM oHO MeHee 1000 Om. ¥V kaxknoro yesioBeKka 3TO COMpPOTHUBIIE-
Hue pa3nuuHo. CONMPOTUBIICHUE CHIXKACTCS, €CJIM PYKH U€JIOBEKa BJIAXK-
HbIE, a TAKXKe, eCJIM OH HaXOJUTCS BO BIAXKHOW ofexae. DTO HeoOXOau-
MO YUYMTbIBATh, NPEKAC 4YeM NPUCTYNuTh K padore. He cieayer Takxke
HWMETh JIETIO C 3JeKTPUYECKUM TOKOM B OOJIE3HEHHOM WM YTOMJICHHOM
COCTOSIHUM — PEAKLIUS YEJIOBEKA CHIKACTCS, U BEPOSATHOCTh HECYACTHO-
O CiTy4as yBeJIMYMBaeTCs.

Jliis uenoBeka cunTaeTcs 0€30MacHbIM HANPSIKEHUE, KOTOPOE HE Mpe-
BbImaeT 36 B, npu ycioBuu, YTO y HEro 4McTas U cyxas KoXka, ¥ OH Ha-
XOJMTCS B CYyXOM nomeleHud. B 0co0o onacHbIx nomeleHusx d6esonac-
HOE HarpspKeHHe TOJKHO ObITh MeHblie 12 B.

1.15.2. MpuyYnHbI NnopaxeHus
3NEeKTPU4YECKUM TOKOM

BozgeiicTBue 371eKTpUUECKOro TOKa Ha 4YelOBeKa 3aBUCUT B NEPBYIO
ouepe/lb OT 3HAUEHUs] CUJIbl TOKA M BPEMEHM €ro MpPOXOXKIEHUsS uepe3
TEeJIO YeJOBEKa U MOXKET BbI3BaTb HENPUATHbIE OLLYLIEHUS, 0KOrH, 00-
MOPOK, CyJOpPOTH, MPEKPALLEHHE AbIXaHUs U AaKe CMePTh. JlomycTuMbIM
npuHaTo cuutath Tok B 0,5 MA. Ilpu cune Toka B 10—15 MA uenoBek He
MOJKET CaMOCTOSITEJIbBHO OTOPBATHCS OT AJEKTPOIOB, Ppa3opBaTh LEMb TO-
Ka, B KoTopyto oH nonaiu. Tok B 50 MA mopaxaeT opraHbl AbIXaHUS U
cepaeuHo-cocyauctyro cucremy. Tok B 100 MA mpUBOAMT K OCTaHOBKE
cepAla ¥ HapyLIEeHUIO KpOBOOOPALLEHUS U CUUTAETCS CMEPTEIbHbIM.
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MHorouncneHHble 00cIeI0BaHUsI HECUACTHBIX CITy4aeB MOKa3ajiu, YTO
UCXOJl MOPAXKEHUs] HE HAXOOUTCS B MPSAMOI 3aBUCUMOCTH OT BEJIWYHHbI
TOKa, a OIpeAeneTcss MHOTMMU (PakTopaMu U 0OCTOSITENIbCTBAMU U UHIU-
BUZlyallbHbIMU CBOWCTBaMU mocTpanasiuero. [lostoMy oaHa u Ta ke Beau-
YhMHa TOKAa OKAa3blBAaeT, HE3aBUCUMO OT APYTruX (aKTOpoB, PazIUyHOE
BJIMSHUE Ha Pa3HbIX JIIOAEH W pa3IM4YHO Ha OHOTO M TOI'O )K€ 4eJIOoBeKa B
3aBUCUMOCTU OT €0 COCTOSIHUS B MOMEHT MOPaKEHUs, CTENEHH BO30YXK-
JICHUs] HEPBHOM CHUCTEMBbI, €e (U3HOJOrMYeCKOW BBIHOCIMBOCTH U peak-
TUBHOCTU. B KauecTBe HEKOTOPOIl WILIOCTpaLUU B npunodcenuu 1. 13 npu-
BezieHbl JaHHble HaumonanpHoro coseta snekrpobesonacHoctu CLIA o
BO3JICHCTBUM NEPEMEHHOr0 TOKa Ha YeJIoBeKa.

BHumaHue. [oMHUTE, YTO TOK, NPOTEKAIOLLMA B ObITOBOW 3NEKTPO-
ceTn, coctasnseT 5-10 A 1 HaMHOro npeBbIaeT CMepPTENbHbINA.

OCHOBHBIE PUYHHBI TOPAKEHHS HTEKTPUUECKHM TOKOM:

¢ Cly4aiiHOe NPUKOCHOBEHHE K TOKOBEIYIIUM YacTAM, HaXOAALINM-
csl MOA HanpspKeHUeM (OroJieHHbIM MPOBOAAM, KOHTaKTaM 3JIeK-
Tpoanmnaparypsl, IIUHAM U T. I1.);

® HEO)KWJAHHOE BO3HUKHOBEHME HAIpPSDKEHUS TaM, € B HOpMallb-
HBIX YCJIOBUSIX €ro ObITh HE JOJKHO;

® TIOSBJIGHUE HAMNPSHKEHUS] HA OTKJIIOUEHHBIX YacTAX 3JIEKTPooOopy-
JoBaHUs (MO MPUYMHE OLIMOOYHOrO BKJIKOUEHHS, HaBEIEHWs Ha-
MPSHKEHUS] COCEIHUMU YCTAaHOBKAMU U T. 11.);

¢ BO3HUKHOBEHME HAIPSDKEHUS Ha MOBEPXHOCTHU 3€MIIM B pe3yJIbTaTe
3aMbIKaHUS MPOBOJA C 3€MJI€H, HEHCHPAaBHOCTH 3a3€MIISIOLINX
YCTPOMICTB U T. II.

Jna mpenynpekaeHus MOpaKeHUH 3JIEKTPUYECKHMM TOKOM ClIeyeT
CTPOTO BBIMOJIHATH MpaBUia ycTpoicTB anekTpoycraHoBok (I1YD), mpa-
Buiia TexHudeckoi skcmnyatauuu (I1TD) u npaBuna no texHuke 6e30-
nacHoctu (IITH). K BoimomHeHHI0 paboT Ha 3J€KTPOyCTaHOBKAaX JOITyC-
KaloTCs Jula, Hpoluenune oO0ydeHHe W HMEIOLIMe COOTBETCTBYHOLIEE
YAOCTOBEpPEHHE.

IIpn nonmagaHuy 4YenoBeKka MOJ HANpSHKEHHE JJIEKTPUUECKHH TOK
0OBIYHO MPOTEKaeT OT OAHOH pyKH K APYroi, a Takke OT PyKH K Hore.
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[TosToMy He ciefyeT OAHOBPEMEHHO IBYMsI PyKaMH MPUKAcaThCs K dJie-
MEHTaM YCTPOMCTBA, a TAKXKe JIepiKaThCsl PyKOii 3a TpyOy OTOIUICHUS UITH
BOZIONPOBO/IA; MO HOTM Ha paboueM MecTe KeNaTelbHO MOAKIaIbIBATH
PE3UHOBBIN KOBPHK, SIBJISIOLIUICS U30JISATOPOM.

B HekoTOpbIX Clly4asX MpU 3aMblKaHUM (a3bl Ha KOPIYC M OTKase
3auMThl (HaNpUMep, u3-3a HEUCIPABHOCTH aBTOMATHYECKOrO BbIKJIIOYA-
TeJIsl WJIM HeMPaBUJIbHO BbIOPAHHOM TIABKOM BCTABKH) HANPSDKEHHE KOP-
nyca OTHOCHMTEJbHO 3€MJIM MOXKET CYyLUECTBOBaTb JUIMTEIILHOE BPEMSI.
[Ipu 5TOM BO3HHKAET OMACHOCTb MOPAXKEHUs JIOAeH TOKOM, Harpumep,
€CJIM HANpsHKEHUE KOPIyca OTHOCHTE/IbHO 3eMJIM MPEBBILIACT JOMYCTH-
Moe 3HaYeHHe HaNpsHKeHUs MPUKOCHOBEHUS Uy non. Hampsokenue, noss-
JSIFOLIEECs] Ha TeJe uYe/IOBEeKa MPU OJHOBPEMEHHOM NPUKOCHOBEHHH K
JIByM TOYKaM MPOBOJHUKOB WJIM MPOBOJSLIMX YacTel, B TOM YUCie MpU
MOBPEXKACHWUH W30JISILIMK, HOCUT HA3BAHWUE HAMPSDKCHHUS TPUKOCHOBEHHSI.

[penenbHO momycTUMBbIE TOKH [;, MpOTEKalollKe yepe3 uejoBeKa, U
HanpsHKeHUst NPUKOCHOBEHUS. Uyyp yon B 3aBUCUMOCTH OT NPOJIOJDKUTEITb-
HOCTH BO3JCUCTBHS /IS 3JEKTPOYCTAHOBOK C W30JIMPOBAHHOM HeHTpa-
JIbtO npuBeeHbl B Tab. 1.5.

Tabnuya 1.5. Hekomopsbie npedenbHO 0rnycmumMbie HanpskeHus
MPUKOCHOBEHUS U moKu npu yacmome 50 'y

Hopmu- MpopomkutenbHOCTb BO3AeNCTBUA TOKA, He 6oree ceKyHA

pyemas
senmunua | 01 | 0,2 | 03 | 04 | 05| 06|07 (080910 [>10

Unp. gon, B | 340 | 160 | 135 | 120 | 105 | 95 | 85 | 76 | 70 | 60 | 20

Ir, MA 400 | 190 | 160 | 140 | 125 | 105 | 90 | 75 | 65 | 50 6

Hanps>keHue nNpuUKOCHOBEHUS YBEJIMUMUBAECTCS MO MEPE YAAJI€HUsI OT
MecTa 3a3eMJICHUS] W 3a MpeAesiaMUu 30Hbl pacTeKaHUs TOKA PaBHO Ha-
MPSDKEHUIO HA KOpIyce 000pyA0BaHuUsi OTHOCUTEIbHO 3emJin. [loa 30HOIM
pacTeKkaHusl MOHUMAETCsl 30Ha 3eMJIM, 3a MpeaeslaMd KOTOpPOH 3JeKTpU-
YECKUI NOTEeHLMasl, BOBHUKIUMHA M3-3a 3aMblKaHUsI TOKOBEAYLUUX HacTen
Ha 3eMJTI0, MOXKET OBITh YCIIOBHO TIPUHAT PABHBIM HYIIIO.
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1.15.3. OCHOBHbI€ Mepbl NPeaoCTOPOKHOCTU

st Toro uToObl M30EkaTh Tpareauu Mnpu oO0palleHUur C ObITOBbIMU
3jIeKTponpudbopamu, CoOJIFOAANTE OCHOBHBIE MEPbl 0€30MaCHOCTH

[PU MbITbE XOJIOJMJIbHUKA WK APYruX ObITOBBIX 3JICKTPONPUOO-
poB, 3amMeHe Jlamrnouku win npegoxpanutens cieayer OTKIIIO-
YUTDH BBIKJIKOYATEIJIb snekrpruyecTBa B KBapTUPE;

pO3eTKM pacmnoJjiaraiiTe Kak MOXKHO Jajiblle€ OT PAKOBHHBI M BaH-
HOU. He aeprkute BKIIIOUEHHBIMU OBITOBBIC AJICKTPONPUOOPHI BO
BpeMsi KynaHWs B BAaHHOW KOMHATe, T. K. MOJK/IIOUYCHHBIC K CETH
npuOOpPbI NPU NAJACHUM B BOY BbI3bIBAIOT TSXKEJIbIC MOC/ICACTBUS;
HUKOI/Ia HE MOJIb3yWTeCh (PEHOM WIIM DJCKTPOOPUTBOM, €C/iu OHU
MOKPBIE UJIM UMEIOT OTOJICHHBIE TOKOMPOBOSIINE KOHLIbI U JETAJIH;
HE BHIHUMANTE BUWJIKY W3 PO3ETKU, MOTSIHYB €€ 3a LIHYP, Bbl MOXKE-
T€ ero 00opBaTh, TEM CaMbIiM OrOJIMB MPOBOAHUKH, HAXOSIIIUECS
MO/ HAMTPSDKCHUEM;

HE PEMOHTUPYHUTE BUJIKHU 3JCKTPONPUOOPOB C MOMOULIBIO HM30JICH-
Tbl, MEHSITE UX Cpa3y, €CJAU OHU CIIOMAJIUCh;

He OepuTeCh 3a YTIOI MOKPbIMU PYKaMU U HE [JI1aJbTe, CTOS HA M0-
Jj1y 6OCUKOM;

HE OCTaBJIsiiiTe BKJIIOYEHHBIH YTIOI 0€3 NPUCMOTpa U HEe HAaKpy4M-
BalTe LIHYp BOKPYT FOPSYEro yTHOra, 3T0 MOXET MOBPEIUThH W30-
JIILIUIO POBOJA;

MPEeXAe YeM HAJIUTh BOAY B €MKOCTh OTHapHUBaTelis yTHOra, BbITA-
LIUTE BUJIKY U3 PO3ETKH;

HE BKJIOYalTe 00Jibllie OAHON BUJIKH B PO3ETKY, T. K. HECKOJIbKO
BUJIOK MOTYT BbI3BaTh KOPOTKOE 3aMbIKAHUE U MOXKAP;

[OCJI€ TOrO, KaK 3aKOHUYWIIU MO0JIb30BATLCS YUIMHUTEIEM, CHaYana
BBIZICPHUTE BUJIKY U3 PO3ETKH, a 3aTEM CBOPAYMBANTE €T0;
00HAPYKEHHbIC OrQJICHHbIC MECTa U OOPbIBbI 3JICKTPONPOBOIOB
HEMEJIJIEHHO PEMOHTUPYWUTE, HE /1eJIalTe BPEMEHHbIX COSJMHEHUI
NPOBO/IOB, MPEOCTABLTE BbINOJHEHUE BCeX paboT KBajiMpuLupo-
BAHHBIM CHCLMAIUCTAM;
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® He MepeKkpyyHuBaiiTe U He 3aBs3bIBaliTe B y3ei MPOBOAA, HE 3alleM-
JsiiiTe UX BEPbMU WM OKOHHBIMH (POPTOUKAMH, a TaKKe He 3a-
KJ1a/IbIBaliTe MpOBOJA 3a ra30Bble WM BOJOMNPOBOIHBIE TPYObI U
Oarapeu OTOILICHUS;

® 53JEMEHTbl HaJaKMBAaeMOHl KOHCTPYKLMHM 3aMEHSITe TOJIbKO B
obectoueHHOM cocTosiHUU. [IpenoxpaHurenu 3neKTpoceTH, MiaBs-
KHe BCTaBKU WK 3JIeKTpoMeXaHndeckue "mpoOKu" TOIKHBI ObITh
ucnpaBHbiMU. Eciii B ycTpolicTBe HMEIOTCS BbICOKOBOJIbTHBIE
KOH/IEHCATOPBI, UX HY>KHO Pa3psSAUTh;

—
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Puc. 1.58. Mpubop MZC-310S (a) n paboTta ¢ H1Um (6)
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® ec/ii HeoOXOAMMO U3MEPHUTh HANpsDKeHHE Ha 3JIeMEeHTaX dJIeKTPO-
YCTPOMCTBA, TO OAMH LUYIl BOJIbTMETpPA CJIEAYET MHOJAKIKOUYUTH K
TpeOyeMoli Touke MpH 00ECTOYEHHOM YCTpOKCTBe, Harpumep, ¢
MOMOLLBIO J1a00paTopHOro 3a)kMMa Tuna "Kpokoauia', a mnocie
BKJIIOUCHHUS YCTPOMCTBA B CeTh BTOPBIM LIYNOM MpPUKAcaloTCs K
BbIBOAY OJJIECMCHTA. le/l OTOM HCJIb3sd MNO0JIb30BaTLCA 1LIYIIOM,
MMEIOLIUM HEU30JIMPOBAHHYIO YacTh (CHHILY) 3HAUUTEIbHOU JUTH-
Hbl — B 3TOM CJlyuyae HYXKHO HaJeTb OTPE30K H30JISLIMOHHON

TpYOKH, OCTaBUB HEW3OJUPOBAHHBIA KOHeL IMHON 2—3 mMm. [Jleli-
CTBOBATb J1y4ll€ OAHON PYKOM.

MogknounTs 30HA L2 nHamkaTopa
K OGBEKTY.
LloTpoHyTses ao anektpoda ()

CBeveHne cBeToanoaa roBopuT
0 Hanu4um HanpsbkeHus Gonee 50B

Puc. 1.59. NHagunkaTop HanpspkeHus P-1 (a) u paboTa ¢ Hum (6)

TakoBbl OCHOBHbIE NpaBW/ia TEXHUKH Oe30MacHOCTU Mpu padote c
ObITOBBIMHU 2JICKTPOIPUOOPAMHU U AJIEKTPOYCTAHOBKAMM, KOTOPbIX HEO0-
XOAUMO MPUICPAKUBATHCS KAXKAOMY UEJIOBEKY.

HanpsikeHrne MpUKOCHOBEHMSI KOHTPOJIMPYIOT CrieLMaibHbIMU MTPUOO-
pamu. Ha puc. 1.58 nmokazan npumep m3mepenuii nmpudopom MZC-310S.
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Jlns KOHTpONs HaNpsKEHUs! IPUKOCHOBEHHUS BbIITYCKAETCsl Heloporast
cepusi MHAUKATOpoB HampspkeHus P-1, P-2, P-3, koropble no3BOJISIOT
yA00HO U ObICTPO MPOKOHTPONIUPOBATh HAJIUUUE HAMPSKEHUs HA KOPILY-
ce anekTpoycraHoBku Oosiee 50 B meTonom onHOMOMOCHON MHAMKALMK
(puc. 1.59).

1.15.4. Yto penaThb,
eCIun YenoBeK NopaxeH TOKOM

[Ipu nopaxkeHuM YesoBeKa JIEKTPUUECKUM TOKOM HEOOXOAUMO NpH-
HSITb MEPbl K OCBOOOKISHHIO MOCTPAJABILEro OT ASUCTBUS TOKA U M0CJIe
3TOr0 HEMEAJIEHHO MPUCTYNMUTh K OKa3aHWIO emy nepBoi nomoinu [14].
OcBoOOKIaTh Y€IOBEKA OT JACHCTBUS TOKA HYKHO KaK MOXKHO ObICTpee,
HO TpHM 3TOM clieayeT colJroaaTh Mepbl npenocropoxHocT. Eciu no-
CTpajaBLIMK HAXOIWTCS HA BbICOTE, HEOOXOJUMO MPUHSATH MEPHI MO Ipe-
OyNpeXaeHHUIo ero nagaeHus. [IpukocHOBeHHE K UesI0BEKY, HAXOAALIeMY-
Csl MO HAIpPSHKEHUEM, OMacHO, U NPU BEACHWHU crhacaTtelibHbIX padoT
00s13aTesIbHO CTPOro coOJIIOAaTh ONPe/IeNIeHHbIE MPEA0CTOPOKHOCTH OT
BO3MOXKHOT'O [MOPa’KEHUsI TOKOM JIULL, NPOBOASLIMX 3TH padoThI.

BHauanie ciienyer ObicTpo ocBoOOaMTH ero ot Toka. s storo pa-
30MKHUTE LIellb C MOMOILBIO BBIKJIHOUATENs, pyOUIbHUKA WU LITEICE b
HOIO pa3beMa, a TaKKe MyTeM BbIBEPThIBAHHUS MPOOOK MJIM OTKJIFOUEHHUSI
MAaKeTHBIX WM aBTOMAaTHYECKMX BBIKIIOYaTeNned Ha muTke. Ecnau aTo
HEBO3MOXKHO — NEepepekbTe WilM nepepyouTe npoBoaa (Kaxablid MpoBoj
B OTIEJIbHOCTH) HOXKHULIAMHM WM JPYTUM PEXKYLIMM HHCTPYMEHTOM C
PYKOSITKOH M3 m3oJupytolero marepuaia. [lpy HeBO3MOXKHOCTH ObICT-
poro paspeiBa LIENU IEKTPUUECKOr0 TOKA OTTSHUTE MMOCTPaJaBIIEro OT
MPOBOJA 3a OAEIKAY OIHOW PyKOH, 00EpHYTOM CyXOil MarepueH, Wiu xe
0TOpOChTE CYyXOH MaJIKOi OT MmocTpajaBllero 0OopBaBLIMICS KyCOK Mpo-
BO/A. 3aTeM BbI30BUTE CKOPYIO nomoulb. Ecnau nmoctpagasiimii B co3Ha-
HUH, OCTaBbTE €O JIeKAlIUM Ha CIHMHE, NOJHAB HOrM Ha BeICOTy 30 cM.
Ecau oH B Gecco3HaresbHOM COCTOSIHMM — TOJIOKUTE €ro ropu30HTallb-
HO Ha CHMHY, 00s3aTelbHO Ha 4TO-HUOynp TBepnoe. Coznaiite mpuTok
CBEXKEro BO3/yXa, JalTe MOHIOXaTh HALIATBIPHbIN CHUPT, COpbI3rUBaiiTe
BOJIOM, pacTUPAUTE U COrpeBaWTE TEJIO, YKPOWTE €ro JErkUM OAESAIIOM.
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[Ipu oOLMPHBIX OXKOrax He NPUMEHANTE XOMOIHYIO BOAy BO u3bexaHue
YXyALIEHUS LIOKOBOTO cOCTOsIHMS. [lepeHocuts nmocTpaaasiuero cieayer
TOJIbKO B T€X CJIy4asiX, KOrJa OnacHOCTb MPOJO/KAET YIpoXKaTh eMy WiId
OKazbIBaroUieMy rnomouib. [Ipu oTCyTCTBHM MyJibca HAa KPYMHBIX apTepH-
AX W BHELIHUX MPU3HAKOB AbIXaHUS HEOOXOAUMO MPUCTYMUTb K OKa3a-
HUIO NEPBOM MEJULIMHCKOW MOMOLIM.
[Tocne ocBobokaeHUs MOCTpaAaBLIEro OT TOKA HEOOXOAUMO YCTaHO-
BUTb CTEMEHb MOPAXKEHUS U B COOTBETCTBUM C €ro COCTOSIHUEM OKa3aTh
MEAULMHCKYIO MoMollb. Ecnyu noctpanaBmuii He NOTepsul cO3HaHUE, He-
00X0AMMO 00ECreUUTh €My OT[bIX, a MPU HAJIMYKMK TPABM WJIM MOBPEXK-
JeHui (ymuObl, nepeaoMbl, BBIBUXH, OXKOTH U T. I1.) HY’KHO OKa3aTbh €My
NEepBYIO MOMOLLB 10 NPUObITHS Bpaya WM 10CTABUTH B OjwKaiiluee Jjie-
yeOHOe yUpeKIeHuUe.
Ecnu nocrpaaaBiimii norepsyi COZHaHUE, HO JIbIXaHWE COXPaHUIIOCH,
HEoOXOIMMO POBHO U YAOOHO YJIOKWTb €ro Ha MACKYIO MOACTUIIKY —
0Z1e4710, OACXKAY U T. M., PACCTErHYTb BOPOT, MOSIC, CHATH CTECHSIOLLYIO
OlleXK1y, OYUCTUTh MOJOCTb PTa OT KPOBH, CIU3H, 00ECNEUYUTh MPUTOK
CBEXKEro BO3/yXa, AaTh MOHIOXaTh HALIATBIPHBIM CIUPT, OOPbI3raTh BO-
JIOH, pacTepeThb U COrpeTh TeJO.
[Ipn oTCyTCTBMM MPU3HAKOB JKWU3HU (MPH KIMHUYECKOW CMEpPTH HET
JbIXaHUS U MyJIbCa, 3payuky IJ1a3 pacllUpPeHbl U3-3a KUCIOPOAHOIO roJio-
JIAHUSI KOPbI TOJIOBHOTO MO3Ta) WJIM MPU MPEPHIBUCTOM JIBIXaHUU CIIEIyET
ObICTPO OCBOOOAUTH MOCTPAAABLLETO OT CTECHSIOLIEH AbIXaHUe OAEKAbI,
OYMCTUTHb POT M JAeJIaTh UCKYCCTBEHHOE JbIXaHWE W HEeTpsIMON Maccax
cepaua, puc. 1.60.
HckyccTBeHHOe nbixaHue "poT-B-poT" AenaroT B TakOW MocijieaoBa-
TEJIbHOCTH:
1. Tlonoxxute moctpaaasuiero Ha cnuHy. OTKpolTe emy poT, cieau-
Te, YTOOBI SI3bIK HE 3aKpbIBajl FOPTaHb.

2. OpHo¥i pykoi ynepkvMBaiiTe rojloBy M LIEIO MOCTPAAaBILEro, Apy-
ro# 3axxmute ero Hoc. ['my0oko BIOXHUTE U, MJIOTHO NPHKABLIMChH
PTOM yepe3 caldeTKy KO pTy, CAeIalTe BbII0X.

3. Ilepebie 5—10 BrImOXOB Aenaiite GwicTpo (3a 20-30 c), crmemyro-
LMe — CO CKOPOCTbIO 12—15 BbIIOXOB B MUHYTY.
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4. Crnegurte 3a ABI)KEHHEM TPYIHOM KIETKH MOCTPAAaBIero: eciiy
MOCJI€ BAILEro BbIIOXA B POT WJIM HOC €0 rpyJaHasi KJISTKA MOJHS-
J1ach, 3HAYUT, AbIXaTeJIbHbIE MyTH MPOXOJUMbI U MCKYCCTBEHHOE
JIbIXaHWUE BbI 1€J1A€TE MPABUIIBHO.

5. Ecnu Her mynbca, MapaisielbHO C HMCKYCCTBEHHBIM JIbIXaHHUEM
HEO0X0JMMO /ieJ1aTh MAacCax CepALa.

Puc. 1.60. NckyccTBeHHOE AbixaHue (a) u HenpsiMoin maccax cepaua (6)

s BoccraHoBNeHUs paboThl cepilia U KPOBOOOpAIEHHS] TIPOBOJISAT
HenpsiMoil Maccaxk cepaua. llocTpamaBuiero ykjaaabiBalOT Ha JKECTKOE
OCHOBaHHWe (II0JI, CKaMmblO), OCBOOOXKIAIOT OT CTECHSIOIIEH OIeKIbI.
Oka3bIBalolIKi MOMOIIb CTAHOBUTCS C JIEBOU CTOPOHBI MOCTPAAABIIETO U
KJIaJleT Ha HWXKHIOK YacTb €ro rpyJHOH KJIETKU JaJ0Hb BBITSIHYTOH OT
OTKaza pyKH, a BTOPYIO — KJIaAyT Ha MepByr0. BaxHO mpaBuiibHO ompe-
JleJIUTh MECTO HaJaBJIMBaHUS — Ha JBa NajblL@a Bbllle KOHLA I'PYAHHBI.
HanarnuBars Ha rpyuHy cjienyet ObICTPbIM TOJUKOM TAKOH CHJIbl, YTO-
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OBl CMEecTUTh ee Ha 4—5 cM C 4acTOTOW — O/IHO HaJaBJIMBaHUE B CEKyH-
ny. Ecnu momolib Oka3bIBae€T OWH YEJIOBEK, TO JeiaeTcs 2—3 BIyBaHUS
u 14-15 HapgaBnuBaHuii, eciau ABOE, TO HA OJHO BAYBaHUE yepe3 2 ce-
KyHObl fenaetcs 4—6 HagaBnuBanuid. [lpouenypy maccaxka cepaua pe-
KOMEH/IyeTcs MOPYUUTh CTIeHUAIbHO 00y4YeHHOMY PaOOTHUKY .

Ecnu nepBylo moMolp OKa3bIBalOT ABOE, OJUH W3 HUX JOJDKEH IMPO-
BOJINTh Maccak cepAla, Ipyroil — MCKYCCTBEHHOE AbIXaHWe, TIPU 3TOM
BBITIOJIHAIOT OJIHO ByBaHHUE, 3aTE€M MATh HAXKATUM HA TPYJHYIO KIIETKY.
HckyccTBeHHOE bIXaHUE HYXKHO TPOBOJUTH O BOCCTAHOBIIEHUS YCTOM-
YUBOTO IbIXaHUS U JEATEIBHOCTH CepAlla WK A0 MEPBOM mepeaaydu mo-
CTpaJaBIIeT0 MEJUIIMHCKOMY TTepCOHAITY.



Mmaga 2

Keaprupnas
NEeKTPONpPoBOSKA

2.1. NMoaBop aneKTpoaHeprum
K KBapTupe

Jiist GbITOBOrO 3/1eKTPOCHA0KEHHUST HA TEPPUTOPUM Beeit Poccuu ripu-
HAT nepeMeHHbld Tok HanpszkeHueM 220 B. Hanpsokenue 127 B mpak-
THYECKW McYe3slo W3 Haiwero Obita. MHorma ObiToOBOE HampsbkeHue B
CpPaBHEHHHU C TEM, YTO UCHOJB3YIOT Ul Mepefavyd 3JIEKTPOIHEPrUU Ha
OoJIbLUME PACCTOSIHMS, HAa3bIBAIOT HU3KMM. XOTS OHO W B ThICSYM pa3
MeHb1IIe "BBICOKOr0", HO BCE paBHO MpPENCTaBIIsIeT ONACHOCTb AJIS 310pO-
Bbsl YEJIOBEKA MPU HEOCTOPOIXKHOM M HErPaMOTHOM O0palLeHHH.

B namm ropoackue KBapTUpPBI Ha 3TayKHbIE JJIEKTPOLIUTKH AEKTPOIHEP-
rusi npuxoaut ¢ TpaHcdopmaropusix noxacranumid (TI1), roe Tpexdasznoe
BBICOKOE HarpsbkeHue oT 6 10 35 kB nonmxatot no auzkoro — 380/220 B.

2.1.1. QNeKTPOLMNTKN
LLnTKM aTaxHble cepum LD

KBaprupnas snekrpoceTb B MHOrO3Ta)KHOM JOME€ HAuWHAaeTCs ¢
3Ta)KHOTO 3JeKTpouuTKa. KBapTHpHbIE 3Ta)XKHbIE LUTKH NMPeAHa3HAYSHbI
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JUId TIpUeMa, pachpefesieHHuss M ydyeTa 3JIeKTPOIHEPrud HaIpsKeHUEM
220 B, a Takxke AJs 3aLUThl 3JIEKTPUUYECKUX CeTel KBapTUp MpuU nepe-
rpy3kax M KOpoTKuX 3ambikaHusx [l]. Ha sTaxkax ycraHaBiauBaroT, Kak
npaBuio, WUTKY cepuu L1D.
L{yuTKK U3roTaBNUBaIOT TPEX BUIOB:
e pacnpenenutensHbie (LLD8501, LIDY2, LIDY3, HIDY4) — nas
[UTaHUs KBAPTUPHBIX IIUTKOB;
e yyetHO-pacnpeaenurenasusie (28801, LLUDY, LIDY2)— nas
pacripeneneHus 1 yueTa 3JIeKTPO3HEPriuy B KBapTUPax;
® YYETHO-PACMIPEACIIUTEILHO-TPYIIIOBBIC (I2VYT, HIDVI3,
HIDPYT2, HIDYI'4) — nns mpucoeAWHEHHWs TPYIIOBBIX Lierneit
KBapTUP M MOKBAPTUPHOTO yUeTa IEKTPOIHEPTHH.
KoHeTpykuust ydeTHO-pacnpeaAeuTeNbHbIX UTKOB MpelycMaTpuBa-
€T HaJIn4ne TPeX OTCEKOB:
e a0OHEHTCKOro, B KOTOPOM PacHOJIOXKEHbl anmnaparbl 3aluTbl BBO-
JIOB U OTXOJSILIMX JINHUI B KBAPTHUPBI;
® OTCeKa y4yera, B KOTOPOM MOHTHUPYIOT OAHO(a3Hble 3JeKTpuye-
CKH€ CHETUYMKH U annapar Ajsi OTKJIOUYEHHS JECTHUYHOTO CTOSIKA;

e cnaboTOUHOrO, Iie pa3MellaloT yCTPOHCTBa Tesle()OHHOM, paaro-
TPAHC/ISILMOHHOM U TEJIEBU3UOHHOM CeTeil.

IIutku yctanaBnauBaroT B cneuuanbHoi Huie. K murkam D non-
BOJMTCS OJHO- WK TpexdazHas ceTh Hanpsbkenuem 220/380 B, 50 'y ¢
IJIyX03a3eMJIeHHOH HelTpanbto. JIMHUS 37eKTponuTaHus BBOAMTCS B
wMToK Oe3 paspesanusi maructpaiu 380/220 B. ®dyHkUMOHAIBHO dTaXK-
Hble IIMTKK JENAT Ha pacrpeneluTesbHble U YyYETHO-pPacHpeAeTUTeNb-
Hble. [locnenHue ObIBAIOT € OTAC/IEHUEM Ui pa3MelleH s c/lad0TOUHBIX
ycTpoiictB wnu 6e3 Hero. Lllutku ydetrHo-pacnpenenutensHbie (LL[YP)
9Ta)KHbIE YCTAHABJIMBAIOT Ha 3TaXKaX >KUJIbIX 10MOB (JIECTHUYHbBIX KJIET-
Kax, MO3TAXKHBIX KOPUAOPAX).

BeiryckaloT pazjiduHbie BUIbl STAKHBIX LIMTKOB, HauboJjiee pacrpo-
ctpaHeHbl cepun LD 1-11133, a taxxe II[D8 CO. Ha puc. 2.1 npeacras-
JieH o01umi By wuTkoB cepuu 11D npoussoacTea poccuiickux komma-
Huii: "Onpoca” (r. Teps) (puc. 2.1, a), OAO "I3HBA" (r. JluBHOTOpCK)
(puc. 2.1, 6) u OO0 "Cnexrp-Onekrpo" (r. Cankr-llerepOypr) (puc. 2.1, ).
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Kpynueiii npoussoautens murkos LD u K — OOO "Pycckas snek-
TporexHudeckas kommnanus" (r. Kocrpoma).

CtpykTypa yciaoBHOro obo3zHaueHus mutkoB cepuid [D1-1133 u
158 CO npuBeneHa Ha puc. 2.2, AaHHbIE O TUIIOBOM WCIIOJIHEHUU LIUT-
koB cepuu 11D — B Tabm. 2.1.

Puc. 2.1. O6wnin BUA WKUTKOB aTaxkHoW cepun LLS:
a — Npon3BOACTBa komnaHun "Onpoca”, 6 — OAO "O3HBA",
8 — 00O "CnekTp-OneKkTpo", 2 — OTKPbITbIV LNTOK
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L3-X X XX A YXN4
o gk A

LLIMTOK aTaxHbIN

HasHayeHune ycTaHaBnmBaemoi annapartypbl U Hanuune
oTaeneHus ons pasMelleHns cnaboToYHbIX YCTPOCTE!
1 — pacnpegenuTensHelii (C annapaTamuy 3awwuTsl
BBOZJOB B KBApPTUPbI), Y4ETHO-pacnpesenuTensHble
(c annapatamu yyeTa v 3anThbl TPYNMNOBbIX IMHWIA);
2 — 6e3 oTaeneHus ons pasmelleHns cnaboToYHbIX YCTPOCTE;
3 — c oTOeneHneM ans pasMeLleHnsi cnaboToYHbIX YCTPOWCTB

2, 3,4 — yncno keapTup

Homep cxembl

A — oTnnuMTenbHbIi Haeke obopynosaHus MKD «AsTomaTuka»

Knumatnyeckoe ncnonHeHve n kateropusi no FOCT 15150-69

a

3 8503 C3 -X-X-X X XX
YenoBHoe 0603HaYeHNe KOHCTPYKTUBHOTO MCMONHEHMS
LMTKa BTaXHOr0

YcnoeHoe o6o3HaveHne HKY Beoga
M pacnpegeneHus aneKTpoaHeprum

YcnoBHoe 0603Ha4YeHNE NPUMEHAEMBIX BbIKINOYaTENEN
(5 — aBTOMaTUYECKWE BbIKMIOYATENM)

MopsigKoBbIM HOMEP Cepumn

OTnnunTenbHbI BykBeHHbIA nHaeke (C3 — CnekTp-OnekTpo)

YcnoBHoe 0603Ha4YeHNe NCMOMHEHNS NO CNOCOBY YCTAaHOBKM
(1 — yTonneHHoe, 3 — HaBeCHoE)

[abaputel (1 — 680x805x160, 2 — 1000x950x150)

Hanuuue ctogkosoro Beikntoyatens 0,1

Hanuuune noxapHoro ¥30 0,1

—— KonuyecTBo BhIKMOYaTeNen pacnpeaeneHus

6

Puc. 2.2. CTpykTypa ycrnoBHOro 0603Ha4eHNs LUNTKOB:
a — cepui LWB1-1U33, 6 — LLI38 C3
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Tabnuuya 2.1. Xapakmepucmuku wumkoe cepuu LS

3214y XJ14

Yucno 0TXO: Yucno anna-| ABTOMAaT- Pa3mep HUWK
R Yueno |PALMX IUHWMA | paToB Ha Bblmﬁ;aA Ans ycTa-
w KBAPTMP Ha KBapTUpy | KBapTupy Tenb HOBKM WMTa,
ANA OTKTO™ |y ) 2B, MM
15A | 25A | 40A | 40A |cueTumK| yenus cTosika | <0
C annapartamu 3awuTbl BBOAOB B KBAPTUPLI
LU.S' _ _ 1 — — _
1409YXN4
4 300x280x130
Lo- -l-11]-1] - 1
1410YXJ14
C annapaTtamu 3awuTbl rpynnoBbIX TMHWA 1 OTAENEHMEM
Ans cnaboTo4YHbIX YCTPOUCTB
L3- _
3201YXJ4 2 L L L L
L3- 2 1 - 1 1 _
3202yXJ14
L3- 1 2 - 1 1 1
3203yXJ14
L3- 1 2 - 1 1 -
3204yXJ4
L3- 2 - 1 1 1 1
3205yXJ14
2 950x900x140
L3- 2 - 1 1 1 -
3206YXJ14
L3- 2 I 1 1 1
3211YXJ4
L3- 2 I 1 1 -
3212yXJ14
L3- 1 1 - 1 1 1
3213yXJ14
L3- 1 1 - 1 1 -
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Tabnuuya 2.1 (npodomkeHue)

Yucno 0TXO: Yucno anna- ABTOMaT- Pazmep HAWY
Tun rxa Yucno AAWnxX MIMHUN paToB Ha BbIKn‘:(());ap-‘ ans ycta-
| kgaprup| M KBAPTMPY | KBapTMpy | Tenb HOBKY WTa,
ANA OTKNHO= | ) B, mm
15A | 25A | 40A | 40A |cueTumK | yenns crosika | <P
C al'll'lapaTaMI/I 3awnTbl rpyl‘ll‘lOBbIX NMHUA N oTaeneHnem
[Ansi cnaboTOYHbBIX YCTPOMCTB
w3-
3301yXJ14 21— L 1
Lo- _
3302yXJ14 2|1 L L -
Lo- _
3303yXJ14 T2 L L 1
Lo- _
3304yXJ14 T2 L L -
Lo- _
3305YXJ14 2 T L 1
3 950x900x 140
Lo- _
3306YXJ14 2 T L -
Lo- |
3311YX/14 2 L L 1
Lo- |
3312YX114 2 L L -
Lo- _
3313yXJ14 T L L 1
Lo- _
3314yX/14 T L L -
Lo- _
3401YX14 2|1 L L 1
Lo- 2 1] - 1 1 _
X 4 950x900x 140
Lo- 12—+ 1 1
3403yXJ14
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Tabnuua 2.1 (npodomKxeHue)

2306YXI14

Yucno orxo- | Yucno anna-| AsTOMAT- Pasmep Hu-
Yucno AAWnxX NUHUN paToB Ha BblKInO4a- wu gnAa yc-
Tun wutka kBapTup| N2 KBapTMRy |  KBapTMpY Tenb 100 A | TaHOBKM M-
pTvp Onsi oTKIo- Ta, HxLxB,
15A | 25A [ 40A [ 40A |cueTUYMK | YyeHUA cTOSAKA MM
C annaparamm 3alnTbl rpynnoBbIX NMHUA N oTAaeneHnem
AN cnaBoTOYHbIX YCTPOCTB
Wo- _
3404YXI14 12 L L -
Wo- _
3405YX14 2 T 1 1
Wo- _
3406YXI14 2 Tt L -
Wo- |
A TyX4 4 2 1 1 1 950x900x140
Wo- |
3412YX114 2 L L -
Wo- _
3413YX14 T L 1 1
Wo- _
3414YXI14 T L L -
C aI'II'IapaTaMI/I 3awunTbl rpyI'IrIOBbIX NUHUA
Wo- _
2301YX14 2|1 L 1 1
Wo- _
2302YX114 2 |1 L L -
Wo- _
2303YXJ14 T2 L 1 1
3 950x900x140
oS-
2304YXI14 T2t L -
Lo-
2305YXJ14 2 -1 1 1
o- 2| |11 ] 1 -
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Tabnuua 2.1 (okoHYaHue)

Yucno otxo- | Yucno anna-| ABTOMaT- Pa3mep Hu-
y OAWNX NTUHUIK |  paToB Ha BbIKIOYa- WM ans yc-
ucno
Tun wuTKa Ha KBapTUpy | KBapTupy Tenb 100 A | TAaHOBKM WK~
KBapTup
ang oTkn- | Ta, HxLxB,
15A | 25A | 40A | 40A |cYeTYMK| yeHUs cTosAKa MM
C annapartamu 3awwuTbl rpynnoBbIX JINHWNA
L3- _
2311yXJ14 2 -1 ! !
L3- I
2312yXJ14 2 L ! -
3 950x900x140
L3- _
2313YX/14 T ! ! !
L3- _
2314yXJ14 T L ! -
L3- _
2401YXN4 2 L L L L
L3- _
2402YXJ14 2|1 L ! -
L3- _
2403YXI14 12 ! ! !
L3- _
2404YXJ14 T2 L ! -
LUO- _
2405YXI14 2 T ! L
4 950x900x140
L3- _
2406YXI14 2 T ! -
L3- _
2411YXN4 2 - L L L
L3- I
2412yXN4 2 L L -
L3- _
2413yXJ4 L L L L L
L3- _
2414YXI14 T ! L -
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Llutku umerot Hynesbie 3auuTHyo (PE) u pabouyto (N) mwunsl. Ho-
MUHAJIbHBIN pekUM paboThl IMUTKOB MpoaosikuTenbHbiid. [utku 11D
YCTAHABJIMBAIOT B CHELMAIbHOW HUILE HA JIECTHUYHOM TUIOMIAJIKe U YK-
PEIISIOT MPH MOMOIIN YEThIpeX PACOPHBIX OOJTOB, UMEIOLIUXCS B KO-
nyce. [IpoBojia cTosiKa MarucTpaibHON MUTAOIEH CeTH MOTYT MpPOKJIa-
JIBIBATHCS KaK J10, TaK M MOCJe YCTAHOBKH IUTKA. Y CTAaHOBJICHHbBIN CPOK
CIykObl 710 3aMeHbI IIUTKOB COCTaBJI€T He MeHee 25 JieT, MpH 5TOM
B TEUCHHE TaHHOTO MEPHO/Ia MOTYT 3aMEHSThCS anmnapaThl U MPOBOJA.

LLuTkn kBapTUpHBLIE cepum LLIK

utkn cepun LUK mpennasHadeHbl Ui paclpeneneHus U ydera
3JIEKTPO3HEPruy, a TaKKe AJIs 3allUThl JUHUI NpU meperpysKax v Ko-
POTKHMX 3aMBIKaHUSAX B CETAX NEPEMEHHOro Toka HanpsbkeHuem 220 B
yactotod 50 I'u. Mx ycTraHaBiMBalOT B KBapTUpax, MHAUBUAYaJbHBIX
JoMax, favax W T. . KBapTupHbIi IUTOK npeacraeiser coboil meran-
JMYECKUH LIMT WM METaJUIMYeCKylo naHenb. KOHCTpyKUMs mUTKa mpe-
JyCMaTpHUBaeT 3allUTHYIO MaHeJIb, 3aKPbIBAIOLYIO annaparhl.
uTky knaccuduuupyroTes:
e [lo ucnoaHeHu1o, OTHOCSILEMYCS K BUAY YCTAHOBKH:
+ HacrenHoe (LLIKH, B nnacTtMaccoBoM Wiid METaNTIMUECKOM KOP-
mycax);
+ BcrpanBaemoe B Hulty (LLIKY, B MeTanmuieckoM Kopiryce).
e Jlo ciocofy 3aluThl OT NOPAXKEHUS SEKTPUUECKUM TOKOM:
+ Kiacc 1;
+ KJacc 2.
e [lo uucny (a3 BBOIA B KBApTUPY:
¢ oaHodazubiil npu P, <11 kBt (P, — pacueTHas MOIIHOCTb Ha
BBOJI€ KBApPTUPbI);
o Tpexdasnplii npu P, > 11 kBT u Hanuuum TpexdasHbIX TOKO-
MIPUEMHUKOB.
LI{yuTKK U3roTaBNUBAIOT IBYX BUIOB:
® TpYNNoBble — Ui NPUCOSAUHEHUs TPYIIOBBIX LIEMei;
® YYeTHO-TPYMNOBbIE — JUI MPUCOCAMHEHUs] TPYNIOBBIX Leneill u
yueTa 3JIeKTPO3HEPTUH.
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Crenenb 3awuThl WUTKoB LK 1 I3 npu 3akpeithix asepsx — P31,
ripu oTKpbIThIX — [P20 (http://www.mrmz.ru/electro/el_shit/shk/shk.htm).
Wurkn D u LK cootBerctBytor TpeboBanusm ['OCT P 50571 u yc-
TAQHABJIMBAIOTCA B 3aKpPbITBIX MOMEIIEHUIX B MeCTax MPUCOCIUHEHUS
aneKTponpoBoAkH K nutarowieil cetu Tuna TN-C. TunoBoe ucnonHeHue
mmtkoB cepun LK mpuBeneHo B Tabn. 2.2, a CTpyKTypa MX yCJIOBHOTO
o0o3HaveHus — Ha puc. 2.3.

Tabnuuya 2.2. Tunosoe ucnonHeHue wumkos cepuu LUK

Tun 1 yucno annapaToB Ha KBapTUPY
Tun n yucno Annapatbl
Tun oTXoAsAWMX rpynn Ha BBoAE ;‘;iﬂﬁ- Pasmepbi
ABT. Mpepo- KOB HUWR, MM
BbIKJTHOY. | XpaHUTenu ABT. v30
BbIKITIOY.
16A[25A| 16 A | 25 A

LLIK1101 2 1 - - 1 - 1

L11K1102 2 1 - - - - 1

LLIK1105 1 2 - - 1 - 1 -
LLIK1106 1 2 - - - - 1

LLIK1140 2 2 - - - 1 1

LLIK1201 - - 2 1 1 - 1

L11K1202 - - 2 1 - 1 1

LLIK1205 - - 1 2 1 - 1 -
LLIK1206 - - 1 2 - - 1

LIK2101 2 1 - - 1 - 1

LLIK2105 1 2 - - 1 - 1

LLK2140 2 2 - - - 1 1 500x280x130
LLIK2201 - - 1 2 1 - 1

LLIK2205 - - 1 2 1 - 1

LLIK3101 2 1 - - 1 - 1

LLIK3140 2 2 - - - 1 1 -
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Macca mutka IIK1101 — 3,2 kr, IIK1101-01 — 3,0 r, IK2101 —
4,6 kr, yrka LIK2101-01 — 4,4 kr.

WK X - X X XX YXI4
— 1 155

LLIMTOK KBAPTUPHbI (KOTTEOXKHbIN)

MonoxeHue:
1 — HaBECHOTO UCMOMNHEHNS;
2 — NS YCTAHOBKM B HULLY

1 — ogHohasHbIN;
3— TpexdasHbii

Annapart Ha BBogEe:

1 — NakeTHbI BbIKNOYaTenb;

2 — aBTOMaTUYECKUI BbIKIOYATENb;
3-Y30

McnonHeHwe:

02 — ¢ rpynnamm 2 x 16A + 1 x 25A;

03 — crpynnamm 3 X 16A + 1 x 25A;

04 — c rpynnamm 4 x 16A + 1 x 40A;

04 — c rpynnamm 3 x 16A + 1 x 25A + 1 x 40A+ 3-chasHas nuH.;
06 — c rpynnamm 5 x 16A + 1 x 25A + 3-chasHas nuH.

Knumatunuyeckoe ucnonHexune no NOCT 15150-69

Punc. 2.3. CTpykTypa ycnosHoro o603Ha4veHus umTkos cepuu LUK

Y4eTHO-pacnpenenuTe/bHble KBAPTUPHbIE IIUTKU ObIBAIOT C OTKIIIO-
YaloLMM arnapaTom Ha BBoje U 6e3 Hero. LL{uTkM MO>KHO MCNOJIB30BaTh
B anektpudeckux ceTsx BceX TUnoB (TN-C, TN-S, TN-C-S, TT u IT) npu
pa3jiM4HbIX BapUaHTaxX PacrojioKeHHUs! HyJIeBbIX padouero U 3alidTHOro
MPOBOAHUKOB AJISl 3aIlUThl OT MOPaKEHUs UIEKTPUYECKUM TOKOM MpH
JKCIITyaTaLHH.

B 3aBHCHMOCTH OT KOHCTPYKTHBHOIO MCIOJIHEHUS LIMTKH MOTYT yc-
TaHABJIMBATbCSl KaK HA CTEHE, TaK U B Hulue. ['abapuTHble M npucoesu-
HUTeNbHbIE pa3Mepsl IKUTKOB cepuu LK npuBeneHsl Ha puc. 2.4.

Tunosbie anexkrpuueckue cxembl mUTKOB cepun LK nmo ['OCT
P51628-2000 npuBenensl B npunodscenuu 2. 1.

YcraHoBeHHas 0e30Tka3zHas HapaboTka WUTKOB — HE MeHee 9000 u,
CPOK CIy>KObl — 25 JIeT ¢ BO3MOXXHOMU 3aMEHOW OTIENbHBIX KOMILIEK-
TYIOLUMX YACTEH LIMUTKA.
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Punc. 2.4. MabapuTtHble 1 NPUCOEANHUTENBHBIE
pasmepbl wutkos cepun LK

2.1.2. YcTpoucTBa 3alMUTHOIO OTKINIOYEHUA
(Y30)

EnuHcTBeHHBIN NPUHATBHIA BO BceM MHUpe "akTHBHBINH" crnocol o0e3o-
NacuTh JitoAel Mpu cilydaHOM NMPUKOCHOBEHUM YeJIOBEKa K TOKOBEIY-
LIMM 4acTsiM U 00OpYJOBaHUIO OT TOKOB 3aMbIKaHHsi Ha 3eMJIIO (TOKOB
YTEUKH) — MIHOBEHHOE OTKJIFOUEHHE CETH yCTPOUCTBOM AuddepeHiiu-
anpHOro TOoKa. B Poccum meiictByror uetsipe 'OCTa, oroapuBarouime
YCTAHOBKY YCTpPOWCTB 3awurHoro otkitodeHus: (Y30). OgHako o6s3a-
TEAbHOCTh npuMmeHeHus Y30 B o0uierocyaapcTtseHHOM maciutade 70
CHUX MO HUTE HE MPOIUcaHa.
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B 1994 r. I'naBrocanepronaazop P® noeicun TpeGoBanus Oezomac-
HOCTH TpU 3KCIUTyaTalluH 3JIEKTPOCEeTed U 3JeKTpooOOpy1OBaHUS B KU-
JIbIX U OOLLECTBEHHbIX 3aHUSIX U BHeC U3MeHeHus B [IpaBuna yctpolcT-
Ba ajekTpoyctaHoBoK (IIVD). MHorume noxapbel BO3HUKAIOT H3-3a
BO3TOpPaHUs JEKTPONpoBOAKUA. VX MOXHO MpenoTBpaTuTh, €CiAU MOjb-
30BaTeM 3J1EKTPOycTaHOBOK OynyT umerb Y30, KOTOpoe AOMOJIHSAET
3allUTHBIE CBOICTBA MpeJoXpaHUTeNel, pearupysi Ha TOK yTEUKH, a He
Ha neperpysKy Wiu KOpoTKoe 3aMblkaHue. Cienyer MOMHUTb, YTO TOJNb-
ko Y30 peanbHO MOXKET 00€30MacUTh YesIoBeKa IPU COMTPUKOCHOBEHUU C
OTOJIeHHbIM MpoBoJoM [2, 3]. OTMeTUM, UTO B HacTodLlee BpeMsl YCT-
POKHCTBO 3aLLMTHOTO OTKJIFOUYEHUsI B COOTBETCTBUM C HOBBIM CTaHAAPTOM
HazbIBaeTcs swixiouameiem ouggepenyuanvnozo moxa (BAT).

V30 npeaHazHaueHO AJIS1 OTKIIOUEHUS HJCKTPUUECKOU CeTH NpH Mo-
paskeHUU yesnoBeka TOKOM. OHO OTCJIeKMBAET yTEUKY, KOTOPYIO CO3AacT
TOK, IPOTEKAIOLLMI Yepe3 Teso uenoseka (puc. 2.5).

Puc. 2.5. YcTponcTso 3awmTHOro otknoyerms (Y30)
3MEKTPUYECKON CETM MPU MOPaXEHNN YeNoBeKa TOKOM

BenuuuHbl yTeuku TOKa, KOTOPbIE AOJKHO UIEHTU()UUMPOBATH TaAKOE
yCTpOMCTBO, npuBeaeHbl B Tad/1. 2.3. OCHOBBIBAsACh HA 3THUX JAHHBIX, B
coorBerctBun ¢ MOK 1008/EN 61008, nanpumep, koHuepH "ABB"
(r. Mockga, komnanusi "MKM", nucrpubstorop dupmsl "ABB") npous-
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Boaut Y30 co cpabareiBanueM mipu Toke yreuku 10, 30 u 300 mA. Ha
HalleM pbIHKe, MOMUMO LIBEICKO-UIBeHapckoro kouuepHa "ABB", ce-
TOAHA LIMPOKO MpEACTaBleHbl U Apyrue 3apyOekHble MPOWU3BOAUTENTU
obiToBeIX Y30, Hanpumep, ¢paniry3ckue ¢upmbl Legrand u Schneider
Electric, nemenikue kommnanuu Siemens u Kopp, a Taxke Hemenkas ¢up-
Ma "Mrostep", nornotusiuas kommnanuto Felten Guilleaume (F&G).

Tabnuya 2.3. Benu4uHbl MOKO8, MPOMeKaruux yepes yejoseka u ux oelicmsue

Tok
“epes Teno OwyueHune PesynbTar
yenoseka, Y Y
MA
He owyuiaeTcs.
Cnabble owyLieHus:
0,5 - A3bIKOM, BesonacHo
- KOHUYMKaMW NanbLeB,
- Yyepes paHy
O eHune, 6nmskoe K
3 LyLL ' He onacHo
MypaBbUHOMY YKyCy
Ecnu B3anucb 3a NPOBOAHWMK, TO
15 HenpuaTHO, HO HE onacHo
HEBO3MOXXHOCTb OTMYCTUTb €r0
OnacHocTb Wbs B TEYEHUE
40 Cygnoporu Tena u gnadparmsl yay
HECKONbKUX MUHYT
OyeHb onacHo, NPMBOAUT K
80 Bnbpaums xenygouka cepaua - P _ A
[0CTaToO4YHO BbICTPON CMEPTH

M3 HecKOJIbKUX MPUHLMIIOB MOCTPOSHMs 3ALUMTHOIO OTKIIIOYEHHUS B
CeTH C 3a3eMJICHHOM HelTpasiblo, ObL1 BbIOpaH HauboJjiee yHUBEpCaib-
HbIi — KOHTPOJIb TOKA YTEUKH B 3eMJIIO C (pa3HbIX MPOBOAOB HYepe3 Mo-
BPEXKACHHYIO W30JISILMIO. DTOT TOK MPUHATO Ha3biBaTh "auddepeHuu-
anbHbIM". OCHOBHbIE MNPEUMYILECTBA 3ALIUTHOrO OTKJIIOYEHHUS Ha
JudpepeHIHanbHOM TOKE:

e u30MpaTesibHOCTb JEHCTBUS (ammaparbl, peanu3yiolue 3TOT

NPUHUMI, pearupyloT Ha AudQepeHUralbHblii TOK B 30HE Ha-

IPY3KH);
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® OTCYTCTBHE rajibBaHUYECKOH CBs3M pearupyroliero oprasda (aug-
(depeHLMaNbHOrO TpaHcopMaTopa TOKAa) C KOHTPOIUPYEMOH
3NEKTPUYECKON LIETBIO;
® BO3MOYKHOCTB IMOJyY€HHs BBICOKOH UYBCTBUTEJIBHOCTH U NIOMEXO-
YCTOWYMBOCTH;
® BBICOKOE ObICTpOnEliCTBYE.
[Ipuatmn pa6otel Y30 ocHOBaH Ha MpaBUjie CIOXKEHHUS TOKOB B y3Jie
Y 3akoHe MHAYKIMH. CxeMmatudecku padora Y30 mpowuIroCTpupoBaHa
Ha puc. 2.6. Pa3a U HEWTpab MPOXOAAT Yepe3 TOPOUNaIbHbINA cepley-
HUK TaK, YTO HaBOJMMbIE UMH B TOpE MOJI MUMEIOT MPOTUBOIMOJIOKHbIE
HanpasneHus. Koraa Tok yTeuku OTCyTCTBYET B LIETIH, 3TH MOJIT KOMIIEH-
CUpPYIOT Apyr Apyra. Ecnu jke BO3HHMKaeT yTeuka, Kak 3TO MOKa3aHO Ha
puc. 2.6, TO B 0OOMOTKEe TOpa HauYMHAeT TeUb TOK, MPU 3TOM TOKH, TEKY-
Liye Mo HedTpanu U no (ase, MO BeJWYUHE HE paBHbl. DTy Pa3HOCTb B
3NEKTPOMEXAHUYECKOM YCTPOICTBE OLEHUBAET pele pa3HOCTHOIO TOKa
"R" (puc. 2.7). [Ipn npeBblllieHUH OTpeIe]IeHHOTO TIopora pesie Tpepbli-
BaeT LEMNb.

Pwuc. 2.6. MpuHunn gencteusa Y30

PaGora pese pa3HOCTHOro TOKa OCHOBaHa Ha 3aKOHE WHIYKLMH.
B 00bIYHOM COCTOSIHUM SKOPb HAXOAWTCS B PABHOBECHHU W YJI€PIKUBAETCS
MarHUTHBIM MOJIEM MOCTOSHHOro Maruuta. llpu yreuke Tok, HaBOJAUMBIN
B KaTyllIKe TOPOMa, MPOTEKAET Yepe3 KaTylIKy pejieé pa3HOCTHOro TOKa
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W HAaBOAWT B CEpACYHMKE IM0jle, KOMIIEHCHpYIOLlee MOCTOSHHOE MoJe
MarHurta peje. B pesynprare npyxuHa npuBoauMT K cpabaTbIBaHUIO pac-
LeIUTeS.

F

>
V[T~ Katywika
paclienuTens

| MocrosHHoe
MarHuTHOe rnose

/

[

)C

HanoxeHHoe
nepemMeHHoe none
KaTyLUKK
pacuenuTens

[MOCTOAHHBIN MarHUT

Puc. 2.7. Pene pasHOCTHOro Toka

3amevaHue. CnedyeT 3aMeTuTb, YTO K TakOMy perie npeabssns-
I0TCS BbICOKME TpeboBaHust N0 4YyBCTBUTENBLHOCTU. Pene pasHocT-
HOro Toka, BCTpoeHHoe B Y30, Hanpumep, Npon3BoAcTBa KOMMAHUK
ABB, cpabatbeiBaeT npu npesbiweHnn mowwHocTn 0,000025 B!

BcerpauBath B CBOM U3J€aust YCTPOMCTBA CTOJb BbICOKOW UyBCTBU-
TeJIbHOCTH MOTYT JalleKO He Bce mpousBoautenu. Bee octasbHble sie-
MEHTbI KauecTBeHHbIX Y30 TOxke HEOOXOIMMO BBINOJHSATH C BbICOKOH
TouHOCThO. K ToMy ke BeposTHOCTH cpabaTteiBanus Y30 B ompenesieH-
HbIX cUTyalusx aospkHa Obith 100%.

B cootBetctBuM ¢ inaccudukanmedn paznuuator Y30 ABYX THIIOB:
"AC" (puc. 2.8) u "A" (puc. 2.9). Y30 nepporo Ttuna cpadarbiBarOT npu
BHE3alIHOM BO3HUKHOBEHMH WM MEAJICHHOM YBEIMYEHUH Pa3sHOCTHOrO
CHHYCOMJIaJIbHOTO TOKA, @ BTOPOr0 TUMa — MPU BO3HUKHOBEHWH (YBEJH-
YEHHUHN) CUHYCOUAATIbHOTO UM MyJIbCUPYIOLLEro TOKa.
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"\ (K

Puc. 2.8. O603HaueHne Y30 Ttuna "AC" Puc. 2.9. O6o3HaueHue Y30 tuna "A"

Cxema uzmepeHust pazHocTu TokoB B Y30 tunma "A" cioxHee, Mo-
atomy onu Ha 20...50% popoxke o cpasHeHuro ¢ "AC". O6nacth npume-
Henus Y30 Ttuna "A" mmpe: OHO HalexHee cpabaThIBaeT MPH MCKaXKe-
HUM CHHYCOW/bI MIEPEMEHHOI0 TOKa M3-3a padoThl ObITOBBIX YCTPOWCTE.
Jeno B ToM, 4To 060pynOBaHKE, BKIIOUYAIOLIEEe 3JIEKTPOHHbIE KOMIIOHEH-
Thl, HANPUMEP, KOMIIbIOTEPbI, KOMUPbl WK (akchl, Mpu npodoe u3oJs-
LMY Ha 3eMJII0 MOXKET CO3/laBaTb HECHHYCOWAAJIbHbIE, OJHOHAIPABIICH-
HbI€ TMOCTOSIHHbIE MYJIbCUPYIOLME TOKM. B 3TOM ciiyuae u3MeHeHue
WHIYKLWH, BbI3bIBAEMOE IyJIbCUPYIOLUM OIHOHANPABICHHBIM MOCTOSH-
HbIM TOKOM B JuddepeHLranbHoM TpaHchopmarope (pesie pasHOCTHOrO
ToKa) craHfapTHoro tuna "AC" umeer HEOONBIIYIO BEJIMYUHY, SHEPTHH
KOTOPOH HEAOCTAaTOYHO MJisi Pa3MbIKaHUS KOHTAKTOB BBIKJIFOUATEIIS.
B Takux cnywasx crnenyet ucnonb3oBats Y30 tuma "A", koTOopoe cHab-
J)KEHO MAarHUTHbIM TOPOUJOM C HU3KON BEJIMUMHOM OCTATOUHOWM UHIYK-
LMY B JIEKTPUUECKOH LIeNM BTOPUUHOM 00MOTKH TpaHcdopmaTopa. Muo-
raa npumernende Y30 tuna "A" 0co00 oroBapuBaeTcsi B MHCTPYKLMH 110
SKCIUTyaTaluy ObITOBBIX 3JIEKTPOYCTPOWUCTB (HampuMep, CTUPAJIbHBIX U
NOCYJJOMOEYHBIX MALUWH U JPYruX MOUIHBIX 3JIEKTPOIPUOOPOB).

VYkaxkeM Haubosee TUMIHYHbBIE OIIMOKK MpU Ucnoib3oBaHuu Y30, Ko-
TOPbIE BbI3bIBAIOT JIOXKHOE CpabaTbiBaHUE!

e nepernyTanbl HelWTpamu aByX Y30 (puc. 2.10);

® napasuiesabHOe coeMHeHue Heirpanei (puc. 2.11);

® CoeJMHEHWE MUTAHUS Ha JIMHUM U Harpyske, T. €. HElPaBUIbHOE

MOJKJIFOYEHHEe NPOBOJIa HelTpasin K ycTpoHcTBy (puc. 2.12);
e coenunenrie N u PE (monomnurensHoe coeaunenne N u PE BHyT-
pu poszetku SV, puc. 2.13).

B 6biTy Y30 oka3biBaeTcs MOJIE3HBIM B CIIydasX MOBPEXKISHUS H30-
JISILMKU [POBOJOB B 3JISKTPONPUOOpaX, NP HEOCTOPOIKHOM O0PALLCHUH C
3JIEKTPONPOBOAKON WM 3JIEKTPONpUOOpaMu, T. €. KOrja 4acTb TOKa He
Bo3Bpauaercs B Y30, qpyrumMu cJioBaMu, MPOUCXOIUT "yTeuka Toka".
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Puc. 2.12. CoeanHeHe NUTaHNS Ha NIMHWUN 1 Harpyske, T. €.
HenpaBuibHOE NOAKIOYEHNE NPOBOAA HEATPANM K YCTPONCTBY
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Puc. 2.13. CoeanHenne N n PE
(aononHutenbHoe coeanHeHne N n PE BHyTpu poseTku SV)

Hanpumep, ecnu BHyTpu cTUpanbHOH MalllMHbI MOBPEXKASHA W30J1s-
s Ha (a3HOM MPOBOJE, U OH 3aMKHYyJICS Ha Kopiyc, Y30 TyT xe oT-
KJIIOUUT 3JIeKTPUUYECTBO, T. K. TOK, YIIEALUWH B KBapTUpY MO (asHOMY
NpoBOaY, He BepHyJicd B Y30O. B naHHOM ciyyae TOK ¢ KOpIyca MallliHbI
MO MpoBOAY "3a3eMJIeHUs" BepHyJicAd B LUUTOK, MUHYS Y30, KoTOopoe u
OTpearupoBajo Ha Pa3HULY MEXKAY BXOISIIIUM U UCXOISIIUM TOKaMH.

VYcranoka Y30 HeuesnecooOpa3Ha B KBapTHpe CO CTapoil BeTXOH
MPOBOAKOW, T.K. BeJIMKAa BEPOSTHOCTb CIIOHTAHHOTO CpabaTbiBaHUSI.
B nanHoM ciydae Y30 nydine He CTaBUTh B LETb AJIEKTPOCHAOKEHUS
BCell KBapTUPbI, a YCTAHOBUTb PO3E€TKU ¢O BCTpoeHHbIMU Y 30. bpiToBBIE
V30, pearupytome Ha Toku yteuku cwiod 30 MA B Teuenue 0,03 c,
OTKJTIIOYAIOT JIEKTPUUECTBO NPU MPUKOCHOBEHUH YeJIOBEKa K TOKOBEIY-
muM vacTaM. [lo KOHCTpyKLMM pasziuyaloT 3JeKTpPOMEXaHUYecKue M
anexkTpoHHble Y3O. [lepBriM He TpeOyetcs Hukakoro nutaHus. s ux
cpabaThIBaHUs IOCTATOYHO, YTOOBI MOSBUIICS AUQQepeHInalIbHbIN TOK.
Bo BTOpBIX MpUCYTCTBYET 3/IEKTPOHHAsA cXeMa, U Uid €€ (yHKLIMOHUPO-
BaHUs Hy>KHa HEprus, nojiayuaemas JubO OT KOHTPOJIUPYEMOH CeTH, JIu-
00 OT BHELUIHEro MUCTOYHHUKA. DJEKTPOMEXaHW4eCKHue MpUOOpbl HAadSK-
Hee, U OHU MNPONOKAIOT BBINOJIHATH 3allUTHble (YHKLUMH Jake MNpU
oOpsbiBe ipoBonHUKOB. [loaTomy mpu Beibope Y30, npeumyIiecTBo cie-
JyeT OTAaThb 3JEKTPOMEXaHUUECKUM yCTPOHCTBaM Kak Oosiee HaJeKHBIM,
B CPABHEHHUU C 3JIEKTPOHHBIMHU.
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Ammapatel ¢ Y30 3a 30—40 Mc crmocoOHBI OTKIIIOYUTH OMAacHbIN yda-
CTOK 3JIEKTPUUYECKOW CEeTH U TeM CaMblM COXPAaHUTb JKU3Hb U 340POBbE
mopeit. [lokynas Y30, HyXHO omacaTbes MOAMENIOK U HU3KOMPOOHBIX
UMUTALMH MpOAyKUMH HaaexkHblX ¢upMm. Eciu B BalieM qome ycTaHOB-
neHo Y30 ot Schneider Electric unu ot ee mouepheit ¢gpupmbl Merlin
Gerin, mocMOTpUTE Ha JHLEBYIO CTOpPoHy npubopa. Ha ero kopmyce
JoJKHA ObITh pMpMeHHas opaHkeBas nosnocka. Hanuuue Ha Hell Hanmu-
cu "C 45" o3znauaer, uyto npubop cnenan B Kurae. [locne pazpaboTku Bo
®paHUUU HOBOW cepur MoAyJbHOI annaparypsl C 60, 3aBof, Npou3BO-
nsumid crapyto ceputo C 45, 6pi1 poaan B Kuraii ¢ ycnosuem, 4To mpo-
OyKUHMIO He OyayT BbIBO3UTD 3a ero npenennl. HeB3upas Ha 510, KuTal1bl
HaJlaAWJIM MaccoBO€ MPOU3BOACTBO HE TOJbKO Ha MPOMBILLJIEHHBIX
MNPeANpUITUIX, HO U HA MHOTOYMCIIEHHBIX NOAMNOIbHBIX (pabpukax u ce-
TOAHA MPOAAIOT C OTPOMHBIM YCHEXOM HAIIUM "3JIeKTpOUYETHOKaM" CBOU
u3genus kuiorpammamu. Beibop Takoro npubopa He TOJBKO IycTast Tpa-
Ta JIeHer, HO W JIMIIHUI 1aHC NOABEPTHYTh JKUIIMILE UCTIBITAHUIO OTHEM.

3ameTum, 4yto KpoMe Y30, yCTaHaBIMBAEMbIX Ha paclpeae/uTeNlb-
HOM ILIMTKE, MOYKHO BCTPETUTh 3JEKTPOPO3ETKH O BCTpoeHHbIM Y30.
Otu ycTpoiicTBa ObIBAlOT IByX BUAOB: NIEPBbI€ YCTAHABIMBAIOT HA MECTO
CYLIECTBYIOLLEH PO3ETKH, BTOPbIE MOACOCAUHSIOT K UMEIOLIEHCs po3eT-
Ke, KyJa 3aTeM BKJIIOYaloT BUJIKY OT 3JIeKTponpudopa.

K mpeumyiiecTBam AaHHBIX YCTPOHCTB MOXKHO OTHECTH OTCYTCTBUE
HEoOXOIMMOCTH 3aMEHbl B IOMax CTapoil 3aCTPOMKU 3JIEKTPONPOBOJKY,
a K HelocTaTKaM — BBICOKYIO CTOUMOCTb (PO3€TKU CO BCTPOEeHHbIM Y30
00oHayTCs MPUMEPHO B TpH pasza Aopoxke, ueM Y30, ycTaHaBIMBaeMble
Ha pacrhpenenuTesnbHblid wut). JIpyroil BUa ycTpoHcTB cO BCTPOESHHBIM
V30 — Tak HazpiBaemas "Y30-Buika'.

2.1.3. KBapTupHbie anektpowmtku ¢ Y30

OAO "Owmckuii 3aBox "ABToMaruka" (zavt@omsknet.ru) Beimyckaer
KBapTUPHbIE HIUTKH C YCTPONCTBOM 3alllUTHOTO OTKIIIOUEHHsSI, KOTOpbIe
MpeHa3HAYEHBI 1711 YCTAHOBKH B KBAPTUPAaX W MHIUBUIYAJTbHBIX XKHITBIX
JIOMax, KOTTeKaX, Na4yHbIX W CaJOBBIX JTOMHKAX, B Mara3smHax, TOpPro-
BBIX MaBUJIbOHAX, Kade U KHOocKax, B Oynkax, (yproHax, rapaxax u apy-
rux 37aHusX (puc. 2.14).
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Puc. 2.14. LLnTOK KBAPTUPHBIA C YCTPONCTBOM 3ALLMTHOIO OTKIIOYEHMSA
nponseoacTea 3asoaa "AsTomaTtuka" (r. Omck)

Llurok ocymecTBiser:

® BBOJ, yUeT U pacrpeesieHHe AIeKTPOIHEPruH;

® 3aMINUTY JIEKTPONPOBOJKH OT MEPErpy30K M KOPOTKOTO 3aMbIKAHUS;

® 3AIUTY JItOJIeH OT MOPaKEHHUS NEKTPUUECKUM TOKOM;

® 3aIUTY UMYIIECTBA OT MOXKapa.

Kopnyc mutka usrotosiaeH u3 miactuka mapku ABC. IluTtok MoOH-
THUpYeTCs Ha CTeHe WM B Hullle, BBOJ oAHO(a3HbIi. CeTh C TiTyxo3a3eM-
JIEHHOHW HelTpasbto Tpancdopmaropa, Hanpspbkenne — 220 B, 50 I'n.

VYerpotictBo 3amuTtHOro otmoueHus (Y30) — aByxnomocHoe, 40 A,
220 B c ycraHOBKO#1 cpabaThiBaHUS M0 TOKY YTeUKH Ha 3eMimto 30 MA.

B kBapTHUpHBIN IMUTOK BCTPOEH 3JIEKTPOHHBIN OMHO(A3HBIA CHETUHK
ydeTa 3JIeKTPO3HEePTrur — OHO- Win AByXTapudHbid Tumna LD 6807E(-I1),
BBIMyCKaeMblii 3aBojoM "ABToMaruka" (r. OMck). AmmapaThl 3ailUThI
ceTell — aBTOMAaTHYECKHE OHOMOOCHbBIE (1Ba Ha 16 A, omuH Ha 40 A).
Illutok ocHaileH BCTPOEHHBIM 3alOpHBIM 3aMKOM. [‘abapuThl mMTKa
95%304%x350 mMm, macca 3,3 kr.

LluToK KOMIUIEKTYEeTCSI KOPITyCOM, B KOTOPBI MOTYT YCTaHABINBATH-
cs (puc. 2.15) cnemyrommue npudbOpsbI:

e DnekTpoHHble cueTunku Thuna L[2-6807 (Mertumm, Omck, CraB-

pomoinb), CO3b-1,2 (KpacHospck), 93-8003 (Burebek).

e VYcrpoiictBa nepekmoueHus tapudos tuna YIIT-12/100 (Mertu-

) u [{H-6802 (Ouepromepa, r. CTaBpomnons).
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o Temnocuerunku tumna TCLL (Tomck).
o JlononautenbHblie Y30 u aBTromarsl noa DIN-pefiky (3—8 wir.) wnm
JpyTasi HI3KOBOJIbTHAS armaparypa (KHOTIKH, TalMepbl, JIAMITbI).
e 3amMok (M 2 KIH0Ya K HEMY).
Kopryc mmtka Mo)KHO UCTIONB30BaTh Kak OOKC 0] aBTOMAThI (10 23-X
MoyJei).

Puc. 2.15. Komnnekrtauus KBapTUPHOro LWKTKa C yCTPOWCTBOM 3aLUUTHOrO
oTkntodeHus npomssogcTea OAO "Omckuin 3aBog "ABToMaTuka"

2.2. KBapTUPHbIN 3JIEKTPOCHYETUUK

2.2.1. Pa3HOBMOHOCTU 3NEKTPOCYETYUKOB

DNeKTpUUYeCKOe HamnpsyKeHUe, NMOJaBaeMOe C MECTHOH 3J1eKTpOnoA-
CTaHLMU, TOHWKAETCS 10 ONPeeI€HHONW BeJIMYUHbBI U TOJIBKO MOCHe 3TO-
ro OKa3blBaeTCs B paclpenesuTeIbHOU ceTu. B KBapTUpBI U 3aropoJHble
noma BBoauTcs Hampspkenue 220 B. [Jlng yuerta oOmiero pacxoja 3iek-
TPUYECKOM 3HEPTUH, MOTy4yaeMol OTIeTbHBIMU MOTPEOUTENIMHU OT AJIEK-
TPUYECKON CTaHLIMU WM OTAABAEMOU DIIEKTPUYECKOU CTAHLIUEU B CETb,
KCIOJIb3YIOT 3JIEKTPOCUETUUKH.

CueTurku OBIBAIOT 3NEKTPOJAWHAMUYECKUMU, HWHIYKIMOHHBIMH U
3NIeKTPOHHBIMH, OAHO(MA3HBIMU W Tpex(da3zHbIMH, OAHOTApU(DHBIMH H
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MHorotapu¢HbiMi. BBoaumMble B KBapTUpy O3JIEeKTpUYECKHE IPOBOJA
MOJCOEAUHSIOT K BXOAY cueTuuKa. BBIXOH 3JeKTpUUECKOro cueTuuKa
ABJISIETCSl Ha4aJloM BHYTPEHHEH KBapTUpHOH anekrpornpoBoaku. [laHens
CO CYETYMKOM U MPEeNOXPAHUTESIMU JOJKHA OBbITh 3aKperyieHa Ha BbICO-
te 1,3—1,7 M OoT ypoBHs nona.

B Hacrosiiee Bpemsi B KUJIOM (OHAE B IKCIUTyaTallMd HAaXOAATCS
rJIaBHBIM 00Pa30M /IBa THIA BJIEKTPOCUETUUKOB: UHIYKLIMOHHBIC U JJIEK-
TpoHHble. [Ipy 3TOM MHAYKLIMOHHbBIE CUETUMKH AOMUHHUPYIOT, T. K. UX
yCTaHaBJIMBaJIM MOBCEMECTHO BIUIOTH N0 cepeauHbl 1990-x rr. Ceituac
MoJoOHbIe CYETYMKU MOpPajibHO U (U3MUecKH ycTapeiu. bonapmnHcTBO
9TUX NPUOOPOB He o0ecrneyrBaloT TpedyeMOl TOYHOCTH yueTa U He pac-
CUMUTaHbl HA COBPEMEHHbII YpOBeHb NOTpebieHus aneKTposHepruu. Mx
(YHKLMOHAJIbHbIE BO3MOXKHOCTH OrPaHU4eHbl: OTCYTCTBYET ABYXTapuQ-
HbI{ yuyeT 3Hepruu, HeBO3MOXKEH AUCTAHLIMOHHBIA CheM MOKa3aHUH MpU-
Oopa. B cBsi3u ¢ 3TUM B HacTOsilIee BpeMsi BO BCEX BBOAMMbIX B IKCILTya-
TaLMI0 JOMaX yCTaHaBJIMBAIOT TOJIbKO 3JIEKTPOHHbBIE PUOOpPHI yUeTa.

CeroaHsi B 00J1aCTH MPOM3BOJCTBA DJICKTPOCUETUMKOB JIMAUPYIOT Ta-
kue npousBoauTeny, kak JIOM3 (Cankr-IletepOypr) [4], M33I1 (Mock-
Ba), MOT3 (Msbituim), konuepH "Onepromepa” (Crasponosns). [lossu-
JUCh HOBble (DUPMBI, BBIMYCKAIOLIUE 3IEKTpOMEXaHUYeckue (MHOAYKLH-
oHHble) cuerunku: CapaHckuii npubopocTpouTtenbHblid 3aBoj, "Cubup-
ckre mipubopel u cuctembl" (Omck), "Konrakrop" (YibsSHOBCK) H
apyrue. ['eorpadus ke npou3BoAMTeNIeH 3JIEKTPOHHBIX CYETYMKOB Ha-
MHOIO HiMpe: Ux cerofss BbimyckaroT B HwkHem Hosropone, Mockae,
Ve, Kypeke, Tomcke, KpacHosipcke, [lepmu, Cankr-IlerepOypre u apy-
r'UX ropoax.

BbiGop aekTpocueTuukoB odeHb Oosibluoi. Kakaplit u3 HUX vmMeeT
CBOU 0COObIE XapaKTePUCTUKH, Pa3Hbli HAOOp (YHKLUMOHAIBHBIX BO3-
MOXKHOCTEH, O0JibLIas 4yacTh KOTOPbIX MHTEPECHA JIMLIb CIEeLUaTUCTaM.
Jns notpeburtens BaxkHbl [1Ba MapaMmeTpa: KJIacC TOUYHOCTH U "Tapud-
HOCTB".

[Tokynarhb 37€KTpOCUYETUHK JIyUllle B TOH 3HEpreTu4eckoil KoMIaHuu,
KOTOpasi NpejJiaraeT CoBpeMeHHbIe NPUOOPHI M0 LEHaM POU3BOAUTEIIS C
MPeAOCTaBICHUEM 3aBOJICKOM rapanTuu 10 3-x jetT. MHoraa GbiBaet, uto
HEeI00POCOBECTHBIC TMPOAABLIbI PEATM3YIOT JJIEKTPOCUSTUUKH, HE BHeE-
cennble B ['ocpeectp PD (cM. Tabn. 2.4), ¢ mMpocpoUEeHHBIMUA CPOKaMHU
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TOCHOBEPKH, CKPBITHIMU Ae(eKTaMU, KOTOpble MPOSBISIOTCA TOJbKO B
npoLecce dKCIuTyaTauyMy. TUnuyHble HEMCNPaBHOCTH — caMoxon (T. €.
npubOp NPOJOIKAET CUUTATh HJIEKTPOIHEPIHIO MPU OTCYTCTBUHU peallb-
HOro notpebJeHus), a TakkKe 3aBblLIEHHE peaibHOro pacxoxa. Ilpu no-
KyTKe 3JeKTPOCUETYUKOB Ha PbIHKE MOTPEOUTENIO 3a4acTylo HE K KOMY
NpeAbsBUTb NPETEH3UH, U OH BbIHYKJEH HECTH JOMNOJIHUTE/bHbIe 3aTpa-
Thl HA PEMOHT U MOBEPKY Mpudopa.

Tabnuua 2.4. lNepeyeHb npubopos yuema 31eKkmpuyeckoll 3Hepauu,
pexomeH008aHHbIX 01151 pacyemos ¢ bbimogbiMu nompebumenamu

Homu- Homu-
Tapudp-
Ne [ Twn anek- HanbHoe | Hanb- || ', 3aBopa-
n/n |TpocyeTunKa| Hanpsbke- | HbIA U3roToBUTENb
Hue, B TOK, A

MpumeyvaHune

1. DNEKTPOCHETUMKIN CO BCTPOEHHBIM TapnuKaTopom

1.1. OgHohasHble

XonguHr >Kupgkokpucran-

1| Mepkybui 220 550 | M | WHKOTEKC | nudeckuit
: r. Mockea MHANKATOP
2 CO3T-1 220 5(50) 4 M3T3 To xe
3-4, 1m.
3 [C30-2A.01.0 220 5(50) 1-4 PpyHse To xe
r. H. Hoeropog
OTcueTHoe
] YCTPOWCTBO
4 | COBb-2A.00.2 220 5(50) 2 To xe GapabaHHoro
TMna
YXngkokpucran-
5 |C3b-2A.01.2 220 5(50) 3 To xe nnyecknin
WHAMKaTop
6 C3T1-4a 220 5-50 4 rPn3 To xe
OAO "Koruiepn | " ICEEXETE™
7 136827 220 5-60 2 OHepromepa MHANKATOP,

r. Ctaspononb onTonopT
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Tabnuuya 2.4 (npodomkeHue)

Homu- Homu- Tapud-
Ne | Twn anek- HanbHOe | Hanb- p . 3aBog-
_ | HOCTb Mpumevanne
n/n (TpocyeTymnka| Hanpsbke- | HbIN U3roToBUTENb
Hue, B TOK, A
1. DNEKTPOCHETUMKMN CO BCTPOEHHBIM TapnuKaTopom
1.2. TpexdasHble
CSTAM 005- >Kupgkokpucran-
8 01 380/220 5-7,5 3 M3T3 TNIN4Yeckni
NHANKaTOP
9 CSTP&';' 005-1 3g0/220 | 5-50 | 3 To xe To xe
10 CSTPB“; 005- 380/220 | 10-100 3 To xe To xe
3-3vm OTcyeTHoe
MNncCY- : yCTPONCTBO
" 3TA.00.2 3801220 5(50) 2 ®pynae 6apabaHHoro
r. H. Hoeropog
TMna
ncy- YXngkokpucran-
12 3TA 03.1 380/220 5(50) 3 To xe NNYecKknin
NHANKaTop
000 "Abb
13 |EBROAIBDAE| gy 44y | 575 | M BOW To xe
A10T-4 "
MeTpoHuka
Anba 5-10;
14 | (Mntoc)A2T- 80-440 M To xe To xe
4n 40;150
EBpoAnbdaE
15 A10L-B-4 80-440 5-7,5 M To xe To xe
1-7,5; _
0RO “ousepn KA ICT"
16 1156828 220/(380) | 5-50; 2 OHepromepa"
NHANKaTop,
r. CtaBpononb
10-100 onTonopT
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Tabnuua 2.4 (npodomxeHue)

Homu- Homu-
Tapudp-
Ne | Twn anek- HanbHoe | Hanb- . 3aBoga-
_ | HOCTb MpumeyvaHune
n/n (TpocyeTymnka| Hanpsbke- | HbIN U3roToBUTENb
Hue, B TOK, A
1. DNEKTPOCHETUMKIN CO BCTPOEHHBIM TapnuKaTopom
1.2. TpexdasHblie
57,7/100; | 1=1.5
17 136850 220/(380) | 575 2 To xe To xe
5-50; >Knakokpucran-
18 L56822 220/(380) 3 To xe NNYecKknii
10-100 nHamKaTop
1-1,5;
19 L56823 220/(380) | 5-50; 4 To xe To xe
10-100
2. ONeKTPoCHETUMKM C nepekntoveHnem tapuda ot YT
2.1. OpgHodasHble
OTcueTHoe
3-A M. CTPONCTBO
20 | COB-2 220 5-50 2 OpyHae y
©apabaHHoro
r. H. Hoeropoa
TMna
21 | U36807B-2 220 5-50 2 M3T3 To xe
>Kupgkokpucran-
22 C0O3-5 220 5-40 2 M33r NNYecKknii
NHANKaTOP
OTcueTHoe
23 | coT-2 220 5(50) 2 rPN3 YCTPONCTBO
©apabaHHoro
TMna
2.2. TpexdasHble
OO0 "ABb  |[XugkokpucTan-
24 ﬂe”bgg DAN 220 156)| M BOM NN4EcKuit
MeTpoHuka" nHamkarop
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Tabnuya 2.4 (okoHuYaHue)

Homm- Homu-
Tapudp-
Ne | Twn anek- HaNnbHOE | Hanb- . 3aBoa-
< HOCTb anMe‘laHMe
n/n TPOCYeTYMKa | Hanpsxe- HbIN N3roToBuTesb
Hue, B TOK, A
2. ONeKTPoCcCYETUMKM C nepekntoveHnem tapuda ot YT
2.2. TpexdasHble
25 ﬂe”";ag DAN' 500 5-65 M To xe To xe
OTcyeTHOE
26 | CoT4-2 380/220 | 5-60 2 M3T3 ycTpoMCTBO
©apabaHHoro
Thuna
27 | COT4-2/1 380/220 | 5-7,5 2 To xe To xe
28 | COT4-22 380/220 | 10-100 2 To xe To xe
29 CaTi‘gOZT' 380/220 1-6 2 rens3 To xe
30 CGT'ﬁ'OZT' 380/220 5-50 2 To xe To xe
31 CaTias'OZT' 380/220 5-50 2 To xe To xe
32 CGTiZ'OZT' 380/220 | 10-50 2 To xe To xe
3-4 nm.
33 McY-3T 380/220 | 5(50) 2 ®OpyHse To xe
r. H. Hoeropoa
OO0 "ABb  |[XugkokpucTan-
34 “e”";‘ DAN| 3801220 | 1.56) | M BOU nnieckwii
MeTpoHuka" nHamkarop

*1—4 — oAHo- ... YeTblpexTapudHbIi, M — MHOroTapudHbIn
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KpoMe oTcyTcTBUSI caMoxofa, K CUETUMKY MpeabsBiseTcs TpeboBa-
HUE HAJTUUUS YY6CMEUMENIbHOCHIU, KOTOPOE ONpeeseTcs] HAMMEHbIIUM
3HaYeHHWeM ToKa (B TPOLIEHTaX OT HOMHHAJIBHOTO) MPH HOMHUHAILHOM
HanpsDKEHUH M cosp = 1, KOTOpbIA BbI3bIBACT BpallleHHe JUcka 0e3 ocTa-
HoBkM. [Ipu 3TOM [10MyCKAETCsl OIHOBPEMEHHOE MepemelleHue He OoJiee
JIByX POJIMKOB CUETHOro mMexaHusma. [lopor 4yBCTBUTEILHOCTH HE J0JI-
JKEH MPEBbIILIATS:

o 0,3% — 15 cueTYMKOB KJjiacca TouHoctu 0,5;

o 0,4% — nns xknacca TouHoctu 1,0;

o 0,46% — s onHOGa3HbBIX CUETYMKOB Kjlacca TouHoCTH 2,0;

o 0,5% — nast TpexdazHbIX CYSTUMKOB Kj1acCOB TOYHOCTH 1,5 1 2,0,

[lopor 4yBCTBUTE/LHOCTH CYETUMKOB Kjacca TouHoctu 0,5, cHab-
JKEHHBIX CTOMOPOM OOPaTHOroO X0/a, He A0JDKEH cocTaisTh Oojee 0,4%
HOMHHAJIbHOIO TOKA.

2.2.2. Knacc ToyHOCTH

Ha mpakTrike #3-3a HEJOCTATKOB KOHCTPYKIMK MPUOOPOB ompene-
JIEHHOTO TUTA U CITy4alHbIX ()aKTOPOB CHETUHK (paKTHUECKH BBIAAET MO-
Ka3aHWe OTJIWYHOE OT peajbHOro. JTO U €CTb aDCOMOMHAL No2peul-
HOCMIb CcYemyuKd, KOTOpas BBIpaXKaeTcsl B TeX K€ BeJMYMHAaX, YTO U
n3Mepsiemast (kBt-u). OTHoeHre aOCOMIOTHON MOTPEIIHOCTA CYETYHKA
K JeHCTBUTENIbHOMY 3HAUEHUIO U3MEPSeMON HEPTUU Ha3bIBACTCS OMHO-
cumenbHOU nozpeutHocmvio cuemyuxa (B npouenrtax). Hanbonpiias mo-
MycTUMasi OTHOCUTEJIbHAS MOTPEIIHOCTh, BhIPAXKEHHAS! B MPOIEHTAX, —
Kl1acc moYHOCmy — OCHOBHOM TeXHUYECKHi MapaMeTp 3JeKTPOCHEeTUH-
Ka, KOTOPbI yKa3blBaeT Ha YPOBEHb MOTPELIHOCTH U3MEPEeHU mpubdopa.
Mo cepenunbl 1990-x IT. Bce ycTaHaBIMBaeMble B KUIJIbIX JOMax CUETUHU-
KM MMeJTd KJIACC TOYHOCTH 2,5 (T. €. X MaKCUMAaJIbHO AOIyCTUMAs TO-
TpeurHocTh cocTapiisiia 2,5%). B 1996 r. Obi1 BBeeH HOBBIM CTaHAApPT
TOYHOCTH MPUOOPOB ydeTa, UCTIOIBb3yeMbIX B ObITOBOM cektope, — 2,0.
HMMeHHO 3TO CTajlo TONYKOM K TIOBCEMECTHOM 3aMeHe WHAYKLIHMOHHBIX
CYETUMKOB Ha AJIEKTPOHHBIE C KJIacCOM TOYHOCTH 2,0.
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Ha stor pakt HykHO oOpaliaTe BHUMaHUE MPU MOKYIKE 3JIEKTpPO-
cyetunka. Ha ero nuiieBoii manenn 10oKHA CTOSATH B KpyxKke nudpa "2".
D70 U ecTh 0003HaUEHUE Klacca TOUHOCTH.

Crnenyer ydecTb, UTO K/1acC TOUYHOCTH YCTAaHABJIMBAeTcs AJIs HOP-
MaJIbHBIX yCJIOBUH paboThl CueTUMKa: MpsMOe YepeaoBaHue (a3, paBHO-
MEpPHOCTb U1 CUMMETPUUYHOCTb Harpy3kKu, CHHYCOMAAIbHOCTb TOKA W Ha-
MpsDkeHusi, HoMuHanbHas dYactota (50 ['m=+ 0,5%), HoMmHHAIBHOE
HanpspkeHue (OoTkJIoHeHWe A0 1%), HOMUHalbHas Harpyska, cosQ = 1
(AN cUeTUYMKOB AaKTWBHON SHEpruM) wiu sing =1 (peakTUBHON 3Hep-
rUM), TeMIepaTypa OKPY»KaroLEero BO31yXa, OTCYTCTBHUE BHEIIHUX Mar-
HUTHBIX nosnieil (He 6onee 0,5 mT), BepTUKaTbHOE PaCMONOKEHUE CUET-
ynKa (OTKJIOHEHHE OT BepTUKaiu He Oosee 1%). Bce mepeuncieHHbie
ycioBus paboTbl MO-Pa3HOMY BIMSIOT Ha MOTPELIHOCTh CUETUYHUKA U Mpe-
HeOperaTb UMU Helb34l.

2.2.3. TapucpHoOCTb

Jlo HeaBHero BpeMeHH Bce 3JIEKTPOCUYETYUKU, TIPUMEHsIeMble B ObITY,
ObUTH ONHOTAPU(HBIMH, T. €. YUUTHIBAIN SJCKTPHUUECKYIO SHEPTHIO MO
OJTHOW-€TUHCTBEHHOM cTaBKe. DYHKIIMOHANbHbIE BO3MOXKHOCTH COBpE-
MEHHBIX 3JIEKTPOHHBIX CUETUMKOB MO3BOJISIOT BECTH YUeT 3JIEKTPOIHEp-
I'MU MO 30HaM CYTOK U Jlake Mo BpeMeHaM rojaa. Hampumep, skutensm
Mockbl 1 MOCKOBCKOM 00JIaCTH AOCTYMHA TOJNBKO JAByXTapu(Has cUc-
TeMa pacyeToB. PernoHanbHble HepreTH4YecKhe KOMHUCCUU OOOMX pe-
TMOHOB pa3/ieluii CYTKH Ha JiBe Tapu(Hble 30HbI C OTAETbHON CTaBKOM:
neHb (¢ 7:00 mo 23:00) u Houb (¢ 23:00 mo 7:00). Ilpu sTOM HOUYHOMH Ta-
pUd 3HAUUTENTHLHO HWXKE THEBHOTO, YTO JIaeT BO3MOXKHOCTbh HACETICHUIO
COKpAaTHUTb PAcXOJibl HA OTUIATY JIEKTPOIHEPTHH.

JIByxTapudHas cucTeMa ydeTa BbITOJHA B PaBHOM CTereHH Kak abo-
HEeHTaM, TaK W Heprocucreme. J[eno B TOM, UTO Harpy3ka Ha 3JIEKTpO-
CTaHIIMM B TeYCHUE CYTOK HEpPaBHOMEpPHA: MO yTpaM M BeuepaM oTMeva-
eTcs MUK SHepronoTpedieHHs, a HOUbIO SHEPreTHKaM NPUXOAUTCS Pe3KO
COKpalllaTh BbIpabOTKY 3Hepruu. Takas HepaBHOMEPHOCTh rpaduka Ha-
IPY3KH SHEProcHCTEMbl HETaTHBHO CKa3bIBae€TCSd HA TEXHHUYECKOM CO-
cTosiHUM obopynoBanusi. Kpome Toro, B mepuojibl MAaKCHMyMOB KOMIIa-
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HUSl BbIHY K/I€Ha 3a1eHiCTBOBAaTh BCE€ CBOU MOLIHOCTH, B TOM YUCIIE Te, HA
KOTOPBIX BbICOKa ce0ecTOMMOCTh NPOU3BOACTBA 3Hepruu. [loBcemecTHOE
pacnpocTpaHeHue cpeau norpebureneil AByxtapudHoro ydera rno3poss-
€T PHEPreTMYeCKUM KOMMAHUAM 3HAUWUTEbHO CHU3UTH MPOU3BOJICTBEH-
Hble W3AEPIKKU, a TAaKKe OTIOKUTb Ha HEKOTOpOE BpeMsl BBOJ HOBBIX
TeHEePUPYIOIIMX MOLIHOCTEH 3a CUeT yMEHbLICHUs MOTpeOeHus 3eK-
TPO3HEPruM B Yachl MakcumyMa. B Henanexom Oynyliem Bce HOBbIE 10-
Ma Ha CTaJuM CTpPOUTENbCTBA OyayT oOOpynOBaHbl aBTOMAaTHU3UPOBAH-
HbIMHM CHUCTEMaMM YydeTa BJIEKTPOIHEprud, [MpeaoCTaBsSIOLIUMU
JKUTENSIM BO3MOJKHOCTb ydeTa notpebsiieHHol sHepruu auddepenuupo-
BaHHO MO BPEeMEHHU CYTOK. B 3Ty cuctemy OyayT BXOAWUTb HE TOJBKO
JABYXTapu(Hble CHETUHMKH, HO U CHIeLIMalIbHAS anmnapaTypa, Mo3BoJIsStomas
MPOrpaMMUpOBaTh NpUOOPHl U CHUMATh UX MOKA3aHUs JUCTAHLIMOHHO.

2.2.4. UHAYKUNOHHbIE CYEeTYMKMU

WMHAYKUMOHHBIN CUETUMK UCMOJIb3YETCs yKke OoJjiee cTa JIeT, TPU 3TOM
OH IOCTOSIHHO COBEPLUEHCTBYETCS U UIET B HOTy cO BpeMeHeM. KoHcT-
PYKLMS TAKOTO cueT4MKa npuBeaeHa Ha puc. 2.16. Ero ocHOBHbIE yacTu:
cucTeMa 3JeKTPOMAarHWTOB, aJIOMHUHUEBBIA AMCK, CUETHbI MeXaHU3M
TOpMO3HOM MarHut. OnHa U3 OOMOTOK CueTyYMKa (TOKOBAs) BKIIIOUYACTCS
B LEMb [IOCJIEIOBATENbHO, a ApYras napajienbHo.

[lepeMeHHbI TOK, MPOXOASALIMA B KaTyllKaX, CO34aeT MNEePEeMEHHbIE
MarHuTHble NOTOKH, MEpeceKaroulve aJlOMHUHHUEBBIH IUCK cyUeTYUKa U
WHAYKTUPYIOLIME B HEM BHUXpPEBble TOKW. B3anMonelWcTBME MarHUTHBIX
MoJjieil ¥ BUXPEBbIX TOKOB MPUBOAMT AWUCK BO BpaLIEHUE, KOTOpOe depe3
OCb nepesiaeTcs CYETHOMY MEXaHHU3MYy, COCTOSILIEMY M3 CUCTEMbl 3y0O4a-
THIX KoJiec ¢ mepenaTodHbiM urciaoM 10. Bmecre ¢ 3yGuaTkamu Ha ocu
Haca)keHbl KOJIeCUKH ¢ uudpamu Ha oboakax: 0, 1,2 ... 9. Psag atux undp
BUJICH Yepe3 OKOLIEUKH, pacloioKeHHble B OOHY JuHUIO. Kak Tosbko
CMEHATCSl BCe AeciTb UMPpP B OJHOM OKOLICUKE, MOSBUTCS HOBas, Ha
eauHully 0Osbluas, B OMvKaiilieM IeBOM OKHE U T. 1.

[1pu noBopote nepBoro crnpasa UUGPOBOro Kojecuka Ha OJUH 000-
pPOT BTOPOE MOBEPHETCS HA OAHO jejieHUe (HA oaHY LMpYy); Npy MOBO-
poTe Ha OJMH 00OPOT BTOPOro KOJIECHKA TPEThE MOBEPHETCS TaKkkKe Ha
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OJIHO AefieHHe U T. A. Takum obpa3oM, uToObl KpaliHee J1eBO€ KOJIECHUKO
MOBEPHYJIOCh Ha OJIUH 000pOT, KpaiiHee nmpaBoe mAomKkHO crenars 10 000
00opoToB. CKOpOCTb BpallleHUs JUcKa cHeTYMKa MPONOPLUOHATIbHA aK-
TUBHOM MOLIHOCTH, a YHUCJO ero o0opoToB — pacxoay 3Hepruu. Mcxons
W3 3TOr0 BaKHBIMU XapaKTePUCTUKAMM MEXaHW3Ma CUETUHMKA SIBJISIOTCS
nepeoamoynoe Yucao U Tak HazblBaeMasi "nocmosnnas cuemuura’.

OnekTpomarHmT CUETHbIN MEXaHN3M

TopMmo3Ho
MarHuiT

%)
2208 Hyme
%)

Puc. 2.16. YCTpONCTBO MHAYKLIMOHHOMO CHETUMKA NEKTPOIHEPTNN
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Ilepeoamounvim yuciom cuemyuxka Ha3bIBAIOT YUCIO OOOPOTOB €ro
JIMCKa, COOTBETCTBYIOLLEE EAMHHULIE M3MEPSEMOI SHEPIry, U YKa3bIBatOT HA
TIMIeBOM maHenu cyerurka, Hanpumep "1 kWh = 1280 obopoToB aucka".
IHocmosnnaa cuemyuxa TOKa3bIBAET KOJMUYECTBO €AVHUL JJIEKTPOIHEP-
TMH, KOTOPOE CUETYHMK YUMTHIBAeT 3a OAWH o0opoT aucka. [locrosHHyro
CHETHMKA TMPUHSTO OMpPENEssTh KaK KOJMYECTBO BAaTT-CEKYH[, MPUXOJs-
ieecst Ha OJJUH 000pOT Jucka. MiHaue roBopsi, MOCTOSHHAS CUETYHKA paBHa
36 000 000 neneHHBIM HA NEPEAATOUHOE YUCIIO CHETUHKA.

s Toro 4ToOBl Y3HATh, CKOJIBKO H3PacXOJOBAaHO AJIEKTPUYECKON
SHEPruM 3a ONpPEeJesICHHbIH MPOMEKYTOK BPEMEHH, HYKHO 3amnucaTh Mo-
Ka3aHWs CYeTYMKA B Hayajle ¥ KOHIle YUYUThIBAEMOTro Meproa (BHIMHUCHI-
BalOT LUdpbl 10 3ansTOM, yKkazaHHOW Ha iikajie). M3 nocaeaHux CHAThIX
MOKa3aHUi cueTYrKa HeoOXOIUMO BBIYECTh paHee 3alliMCaHHble Hayallb-
Hbl€ AaHHbIE. DTO U OyAeT KOJIMYECTBO MU3PACXOJOBAHHON DHEPrUM B KH-
JoBaTT-yacax. Torga, 3Has Uisl JaHHOM MECTHOCTH LieHy | kBT-u snek-
TPOSHEPTUU, MOJCUUTHIBAIOT CTOMMOCTb U3PACXOJOBAHHOMN SHEPTUH.

HMunykuroHHble c4eTudku B POCCUUM BBINMYCKalOT HECKOJBKO KOMIIa-
HU, OTMETUM HEKOTOPBIE U3 HUX:

e OAO "JlenwHrpanckuii snektpomexaHuueckuid 3aBox" (OAO
"JIoM3");

e AOQO "Owmckuii 3aBog "ABToOMaTHKA";
e OAO "Konuepn "Onepromepa" (r. CtaBponoss);

e MOCKOBCKHMI 3aBOJl 3JEKTpou3MepuTeNbHbIX MmpudopoB (OAO
M30I1).

3ameyanume. C 1 niona 1997 r. Obin NpekpaLleH BbiNyCk 0gHodas-
HbIX WHAYKUMOHHBIX 3MEKTPOCYETUMKOB Knacca TOYHoCcTM 2,5 u
OCYLLECTBNEH Nepexos K NPOn3BOACTBY CHETUMKOB WUCKITIOUUTESb-
HO knacca TouHoctm 2,0. [lpukas PAO "ESC Poccuu" ot
07.08.2000 r. npeanucbiBaeT ocHaweHne KX coBpemeHHbIMU
cueTumkamum kracca 2,0 ¢ BbICOKON Neperpy3ouHolri CnocobHOCTbIO
(6onee 30 A). YcTapeBwmne mMogenu MOryT CNyXuTb NUb A0 UC-
TEYEHNs CBOEro MexnoBepoyHoro wuHtepeana (MMW) w panee
noanexart 3ameHe.

Mepvoa ¢ MOMEHTa NEPBUYHON NPOBEPKN (OOBLIYHO C AATbI BbINYC-
Ka) OO CreayloLllein NpOBEPKM HA3bIBAETCH MEXMOBEPOUHbIM WH-
Tepsanom (MMA). MIMNW uncuncnaeTcs B rogax v ykasbiBaeTcs B
nacrnopTe 3NeKTPoCYeTYMKA.
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B npunooicenuu 2.2 npuBeaeHsl MoJeNN NPOU3BOAUMBIX WHAYKLMOH-
HBIX CUETUYMKOB U MX OCHOBHbIE XapPaKTEPUCTHKH, a TAKKE JaHbl UX CXe-
MbI HOAKTIOUSHHUS.

B Hacrosiniee BpeMsi HaA POCCUICKOM PbIHKE 3JEKTPOCUETUMKOB J0-
MUHUPYIOT UHAYKLUMOHHbIE. [IpeobnanatoT KOHCTpyKuMH, Ga3zupyrolue-
csi Ha paspaborkax 1960-70-x roaoB, HO MOIEPHU3UPOBAHHBICE W C
yiydiieHHbIM au3aiitHoM. OcHoBHBIe 6azoBbie Moaenu: CO-2, CO-5, CO-
N446 (Bce nmeroT ki1acc TOUHOCTH 2,5). HoBble MOaeNIM MHIYKLIMOHHBIX
c4eTunKoB kiacca Tounoctu 2,0: CO-505 (M33I1), CO-Ub (Capanckuii
npubopoctpouTesbHblil 3aBoa) U CO-336706 (JIDM3).

2.2.5. OneKTPOHHbIe CYETYUKMN

DNeKTPOHHBIE CUETUYUKH 0 CPAaBHEHHUIO ¢ MHAYKIIMOHHBIMU TOYHEE U
3HAYMTEbHO Npolle B npousBojcTBe. s pacuera 3€KTpUUECKOH
SHEpruM, NoTpebssieMoii 3a ompeselieHHbI Meproj BpeMeHH, HeoOXo-
AUMO MNPOHUHTErpUpPOBATH BO BPEMCHHU MIHOBCHHbLIC 3HAUCHUWSA aKTUBHOM
MOIIHOCTH. {1 CMHYCOMAAPHOTO CHrHaJla MOIIHOCTh paBHA MPOU3BE-
JACHUIO HANPs>)KCHWA Ha TOK B CETU B IlaHHbIﬁ MOMECHT BPEMCHHU. Ha sTom
nMpuHLMIe padoTaeT OO0 3JIEKTPOHHBIA CYETYHK JIIEKTPUUYECKON
sHeprum [5, 6]. Ha puc. 2.17 nokazana 0Ji0K-cxema 3JIEKTpOMEXaHHUue-
CKOT'O CUETYHKA.

CnoxHy0 QyHKLMIO aHa10ro-uudpoBoro npeodpazosanus B Ludpo-
BOM CUETHHKE 3JIEKTPUUYECKOW SHEPTHH OCYLIECTBISIOT CEPUUHO MPOU3-
BOJIMMbIC W CBOOOJIHO MMOCTAB/ISICMbIE MUKPOCXEMbl, CIIOCOOHBIC Mepe-
MHOJKaTh CHUTHAJIBI W TIPEJICTABIATH MOJTYYSHHYIO BEJTUYMHY B YAOOHOH
Juist MukpokoHtposuiepa (opme (puc. 2.18). Tak moxHO, Hanpumep,
npeobpazoBaTh aKTUBHYIO MOIIHOCTH B YACTOTY CJIEOBAHUS UMITYJIbCOB.
[1pu sTOM TOUHOCTH MpeoOpa3oBaHusl B LIMPOKOM AHANA30HE TOKOB MO-
JKeT OBITh B TIpeesiax HECKOJIBKUX COTBIX AoJei mporenTta. O6iee duc-
JIO Mnpyuueaunx HMUMITyJbCOB, MOACYHUTHIBACMOC MUKPOKOHTPOJUICPOM,
MPSIMO MPOTIOPLIMOHAIIEHO TTOTPEOIIIEMOM AIIEKTPOIHEPTUH.
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Harpyska

OaTtumk
HanpsHKeHUs

YcTporicTeo .

e el\F/:Hox(equ Hakannusatowuii Cpepactso

P aneMeHT oTobpaxeHus
CurHanos

Oatunk
ToKa

CeTb
~220B
Puc. 2.17. Bnok-cxema anekTpoOMEXaHNYeCKOro cHeTYmKa
Harpyska
[ononHuTensHbIe
Hatymnk CepBUCHbIE
HanpsxeHns yHKUMN
5 Mpeobpaszosartens
YcTpoiicteo :(> aHanorosoro :> MwukpokoHTponnep
nepemMHOXeHnsA curHana
B JUCKPETHbLIN @ @
Oatymk Inenneit OnemeHT
TOKa namsTn
Cetb
~220B

Puc. 2.18. Brnok-cxema LumMdpoBoro cyeTymka

He meHee Ba)kHyrO poJib MIPalOT BCEBO3MOXKHbIE CEPBUCHbIE (DYHK-
LMK, TAKKE KaK AMCTAHUMOHHbIN AOCTYN K CHETYMKY, K MH(popmaLuu 00
W3pacXOA0BaHHOM dHepruu u aApyrue. Hanuuue uudpororo aucruies,
YIPABJISIEMOrO OT MUKPOKOHTPOJLIEPA, O3BOJISET NPOrpaMMHO YCTaHaB-
JIMBATh Pa3IMuHbIE PEXKUMbI BbIBOAA HHPOPMALIMH, HAIPUMEP, BLIBOJUTH
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UHPOPMALIMIO O MOTPEOJIEHHON 3HEPruy 3a KaXKAbld Mecsl, Mo pa3jiny-
HbIM Tapudam u T. 1.

Hectannapthele (yHkuMu, Hampumep coOrJlacOBaHUE YpPOBHEH, Bbl-
MOJIHSOT AOMOJIHUTENIbHBIE MUKpocxembl. Celuac Havaliyd BbIMYCKaTh
CHeLralu3UpoBaHHble MUKPOKOHTPOJUIEPbI, coaepallie npeodpa3zopa-
TeJId MOLIHOCTU B yacToTy. Ho, 3auyacTyro, OHM C/IMLIKOM 10pOru JJist
WCTOJIb30BaHUs B KOMMYHAJIbHO-ObITOBBIX cdeTuukax. [loaTomy mHorue
MUPOBbIE MPOU3BOANUTEMN MUKPOKOHTPOJUIEPOB pa3padaTbiBalOT MUKPO-
CXEMBbI CMEeLUaNIbHO AJIS TAKOTO MPUMEHEHHUS.

PaccmoTpum npocreiiiuuii BapuaHT LUMGPOBOro cyeTyMka Ha Haubo-
Jee JeweBoM (MeHee noiiapa) 8-pa3psaHOM MHUKPOKOHTposuiepe Mo-
torola. B npeacraBiieHHOM pelueHUH peajln30BaHbl BCE MUHUMAJIBHO He-
obxoaumble ¢yHKuuMH. OHO Oa3upyeTcs Ha HEOOPOroil MHUKpocxeme
npeoOpa3zoBaresisi MOLIHOCTH B 4actoty umiyjibcoB KP1095IIII1 u 8-
paspsanom mukpokoHTposuiepe MCO68HCO5KI1 (puc. 2.19). [pu Takoit
CTPYKTYpPe MHUKPOKOHTPOJLIEpY TpeOyeTcsi CcyMMHUPOBAaTh YHUCIIO UMITYJIb-
COB, BBIBOIUTb MH(POPMALIMIO Ha AUCIUIEH U OCYLIECTBIATh €€ 3alUUTy B
pa3iinyHbIX aBapuiiHbIX pexumMax. PaccmarpuBaembliii nmpubop daxTuye-
CKU TpencTaBisieT coOoll ycoBeplIeHCTBOBaHHbIH 1U(PoBOi GyHKLMO-
HaJIbHBII aHaJIOr CYLIECTBYIOILIUX MEXaHUUECKHUX CHETUHKOB.

Harpyska

EEPROM

Oatunk 24C00
HanpskeHns i (18 Gaiit)

MpeobpaszosaTens BHeLLII—!VIIZ )
MOLLHOCTb-4acToTa MukpokoHTponnep RS-485 VNHTEPENCHBI
KP1085MMM1 KaHan

3|€ HaTunk 4;
ToKa KoHTtponnep XKWN ) KK

CeTb
~220B

Puc. 2.19. OcHOBHbIE y3nbl LMMPOBOro CHETHMKA

CI/IFHaJ'IBI, NponopurOHaJIbHbIC HAIIPSXKEHUIKO U TOKY B CE€TH, CHUMa-
HOTCA € IATYUKOB U IIOCTYNAKOT Ha BXO/ npe06pa30BaTeJ1$[, KOTOpBIPI ne-
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PEMHOXKAeT BXOJHbIC CUTHAJIbl, MOJIyyass MIHOBEHHYIO MNOTpPeOJisieMyro
MOIIHOCTb. DTOT CUTHaJI MOCTYMAaeT Ha BXOJ MUKPOKOHTpOJLIepa, npe-
00pa3yloLlero ero B BaTT-4achl U, [0 MEPe HAKOIICHHUs CUTHAJIOB, U3Me-
HSIIOLIEro MoKa3aHWs cueruuka. Yactble cOOM HanpspKeHUsl MUTaHMs
NPUBOIAT K HEOOXOAMMOCTH COXPAHSTh Pe3yJibTaTbl B SHEPrOHE3aBUCH-
moii namstd EEPROM. Ilockonbky cOou no nuranuio — HauboJiee xa-
pakTepHas aBapuiiHas CUTyauus, Takas 3alura HeoOXoJuma B JIIOOOM
UM(POBOM CHETUHKE.

AnroputMm paboTbl NpOCTEHIIEro BapuaHTa TAKOro CUETHYHKA HECIO-
kel (puc. 2.20). [1pu BKIIFOYEHHWH NUTAHUSE MUKPOKOHTPOJUIEP KOH(UTY-
pupyercs B COOTBETCTBUM C nporpammoii, cuutbiBaeT u3 EEPROM no-
Clle/lHee COXPaHEHHOE 3HAa4YeHWe M BbIBOJWT €ro Ha JAucIuied. 3arem
KOHTPOJIJIEp MEPEeXOAUT B PEXUM MOACYETA UMILYJIbCOB, MOCTYMAIOLIUX
OT MHKPOCXEMbl NpeolOpaszoBareisi, U, N0 Mepe HAKOIUICHUS Ka)I0ro
BaTT-4aca, yBeJIMUMBAET MIOKA3aHUs CUETUHKA.

Ilpn 3amucu B EEPROM 3HaueHne HaKOMIE€HHOW 3HEPrHHU MOXKET
ObITb YTEpSHO B MOMEHT OTKJItOUeHHUs1 HanpspkeHus. [lostomy 3anuch B
EEPROM uukau4eckyd mOBTOPSIETCS YEPE3 OMPENEICHHOE YHUCIO HU3Me-
HEHUH MOKa3aHWH cueT4uKa (B 3aBUCUMOCTH OT TpeOyeMOoW TOYHOCTH).
[1pyn nosiBeHUM HaMNpsHKEHUS MUKPOKOHTPOJUIEP aHAIM3UPYeT BCE 3Ha-
yenust B EEPROM wu BbiOupaet nocnennee. s MUHUMAaIbHBIX TOTEPh
JIOCTaTOYHO 3anmuchbiBaTh 3HaueHust ¢ warom 100 Bru. Oty BenmuuHy
MOYKHO MEHSTb B [IPOrpaMme.

Ll poBoii BbIUMCIUTEIb TAKOIO CUETUMKA COOpaH HA MUKPOCXEMax.
OcHoBy cyeTumKa coctapisieT MUKpokoHTpossiep MC68HCO5KI1 dup-
mbl Motorola, Bbinyckaembiii B 16-BbiBogHoM kopriyce (DIP SOIC) u
umetoutmii [13Y 1,2 K6aiit u O3V 64 Gaiita. [{ns xpanenus uadpopmanuu
O HaKOIJICHHOM KOJIMYECTBE DHEPruM NpU cOOSX MO MUTAHUIO CILY>KHUT
EEPROM wmanoro o6vema 24C00 ¢bupmbl Microchip. B kauectBe nuc-
miess ucnogezyercs 8-paspsanbiii 7-cermenTtHbii JKKUW, ynpapnsembrii
0ObIM HEJOPOTMM KOHTPOJUIEPOM, OOMEHHMBAIOILMICS C LIEHTPaJbHBIM
MMKPOKOHTPOJIIEPOM 110 11poTokony SPI unn IPC uin nogxmouaemsii k
onpeneneHHoMy pazbeMy. K pazbemy cueTynka MOIKIIOHAETCS HUCTOY-
HUK HanpsbkeHus nutanus 220 B u Harpys3ka. C naTyMkoB TOKa M Ha-
NpPOKEHUS. CUTHajbl MOCTYNAalOT Ha MHUKpPOcXeMy mpeoOpaszoBares
KP109SI1I11 ¢ onTpoHHOH pa3Bsi3KOH 4aCTOTHOTO BBIXOAA.
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CBKJ'I}O“leHVIe I'IVITaHVIFD

KoHdpurypaumsa MukpokoHTponnepa
B COOTBETCTBUM C NPOrpammoin

v

CuunTbiBaHWE NocneaHeit 3anucum
n3 EEPROM

v

BbiBOZ NokasaHuii cHeTYnKa
Ha gucnnen

e
L bl

Oa
YBenuyeHue cyetymka
Ha eguHULy

v

BbiBO NOKasaHUi CHETYNKA
Ha gucnnei

v

3anuck B
EEPROM npoussoanm?

Het

§ fa

3anuck nokasaHui cHeTymKa
8 EEPROM
L —— 7

Punc. 2.20. Anroputm paboTbl NpOCTENLLEro LMMPOBOro CHETHMKA

Peanuszauus anroputMa norpebosana menee 1 KGalit mamsatu u meHee
MOJIOBUHBI TOPTOB BBOJA/BbIBOJIa MHUKpokoHTpossiepa MC68HCOSKIJI.
Ero Bo3morkHOCTEl AOCTATOUHO, YTOOBI 100aBUTh HEKOTOpPbIE CEPBUCHBIE
(byHKUMH, Hanpumep, o0beTUHEHHEe CUETUYMKOB B ceTh rmo RS-485. Dra
($YHKUMS NO3BOJMT MOMydaTb MH(POPMALMIO O HAKOIUICHHOH SHEepruu B
CEPBUCHOM LIGHTPE U OTKJIIOUaTh 3JEKTPUUYECTBO MPU OTCYTCTBUM OILIATHI.
CeTbl0 U3 TaKMX CUETYMKOB MOXKHO OOOpYIOBaTb MHOTO3Ta)KHbBIH IIOM.
Bce nokazanus no cetu OyayT nepeaaBaTbesl B AUCHETUSPCKUMA LIGHTP.
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OnpepeneHHblid UHTEpeC MpeCcTaBisieT coOol cemeicTBo 8-paspsia-
HbIX MUKPOKOHTPOJUIEPOB C pacrnoyiokeHHoil Ha kpuctamiae Flash-
namsTeio. [1ockonbKy €ro MOKHO MpOrpaMMHUpPOBaTh HEMOCPEICTBEHHO
Ha coOpaHHOH IulaTe, obecneuynBaeTcs 3allMILEHHOCTb MPOrPaMMHOIO
KOZ1a ¥ BO3MOXHOCTb 00HOBJeHus [10 6e3 MoHTa)kHBIX padoT.

HHTepeceH elle 0AMH BapUaHT CUETUMKA 3JIEKTPOIHEprun 6e3 BHeLI-
Heik EEPROM u poporocrosimieil sHepronezasucumoir O3Y. B Hem
MOYKHO TpY aBapUKHBIX CUTyalMAX (UKCHpOBaTh MOKA3aHUS U CIIyxKeO-
Hyto uH(popmanuo Bo BHyTpeHHIo Flash-namare MukpokoHTposepa.
OT10 K ToMy ke obecrieunBaeT KOH(PpUACHUHMATBHOCTb HHPOPMALIUU, YTO
HeNb3s clesaThb MpPU WUCHOJIb30BAaHUM BHELIHEro KPUCTaula, He 3alliu-
LIEHHOTO OT HECAHKLMOHHWPOBAHHOrO NocTymna. Takue CHeTUMKH 3JIeK-
TposHeprun moboii crnoxHoctd Motorola cemeiictea HCO8 c Flash-
MaMsITbIO, PAaCIOJIOKEHHOH Ha KpUCTaslIe.

[lepexon Ha wudpoBble aBTOMAaTUYECKHE CHCTEMbl yueTa 3JIeKTpO-
SHEPruu U KOHTPOJs — BOMNpoc BpeMeHu. [IpenMyliecTBa Takux cucteMm
OUEBUIHBI, a LieHa UX Oyner ymeHbluatbes. M BbINONMHEHHbIN Aaxke Ha
MpocTeillieM MUKPOKOHTPOJUIEPE TAKOM CHETUHK 3IE€KTPOIHEPTUU UMeeT
OUEBUIHbIE NPEUMYILECTBA: HAAEKHOCTb 3a CYET MOJHOTO OTCYTCTBUS
TPYLLUXCS 37IEMEHTOB, KOMIIAKTHOCTh, BO3MOX>KHOCTb U3TOTOBJICHUS KOP-
Myca C y4eTOM HHTepbepa COBPEMEHHBIX MXWIBIX JOMOB, YBEIUYEHUE
nepuoja NOBEPOK B HECKOJIBKO pa3, pEeMOHTONPUTOJHOCTb M MPOCTOTA B
skcrutyatauuy. [Ipu HeOGONbIIMX OOMOJHUTENBbHBIX ANMapaTHbIX U MpO-
rpaMMHBIX 3aTpaTax JaXke caMblii MPOCTOH LU(PPOBOH CHETUMK MOKET
o0najarh psAAOM CEepBUCHBIX (PyHKLMH, OTCYTCTBYIOLIMX Y BCEX MEXaHU-
YEecKUX, HalpuMep, peanusanus MHOrotapugHoi omarsl 3a notpedisie-
MYIO 3HEpPIrHi0, BO3MOXXHOCTb aBTOMAaTHU3UPOBAHHOIO yUeTa U KOHTPOJIS
noTpedsieMOl 371eKTPOIHEPIUy.

2.2.6. HekoTopble mogenu
LMppPOBbLIX CHETYMKOB

DJIEKTPOHHbIC CUETYMKMU MPEACTAB/AIOT COOOH HOBOE MOKOJICHUE
npubOpOB AJisi yueTa aKTUBHOW dHEPruu B oJHO(MA3HBIX U TpeX(daszHbIX
cetsix ¢ yacroror 50 ['u [4, 7]. Ha puc. 2.21 u 2.22 npeacraBiaeHbl cueT-
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ynkd JleHWHrpajackoro anekTpoMexaHwdeckoro 3aBoaa (JIDM3,
r. Cankr-IletepOypr). Cuerunku ocHamensl JXKK-nucrieem, nocienosa-
TeTbHO OTOOpaXKAalOIUM B aBTOMATUYECKOM peXHMe MOTpedssieMyto
SHEPTHUI0 N0 KKIOMY M3 TapuQoB (B KMJIOBATT-4acax), TEKyIIyIO MOII-
HOCTh (B BaTTax), TeKyllee BpeMs M AaTy, a TakxKe Apyrue XapakTepH-
CTHKH B 3aBUCHUMOCTH OT KOHCTPYKUMH cdeTuyuka. [Ipu oTcyTcTBUM Ha-
MPsDKEHUSI B CETH JaHHBIE MO YYeTy SJIEKTPOIHEPTHH COXPAHSIOTCA B
SHEProHe3aBUCHMOI MaMATH, a HETPEPhIBHBIA X0 BCTPOCHHOTO TalMe-
pa obecreunBalOT JUTHEBbIE UCTOUYHUKUA NHUTaHUsA. HekoTopsie momenu
9JIEeKTPOHHBIX CUETYUKOB, Hampumep, L13-2727M, MoryT oOMeHUBaTbCS
vH(popMaIeil ¢ BHEIIHUMHU YCTpoicTBaMU 0OpaOOTKHM AAHHBIX MO HH-
tepdeiicy RS-232 unu RS-485. MmMetotes Moienu co BCTPOSHHBIMU MO-
JleMaMH TS Tiepeiaddl JaHHBIX 110 CUIJIOBBIM CETSM.

Puc. 2.21. OneKkTpoHHbIA CHETUNK Puc. 2.22. OneKTpoHHbIA CHETUYNK INEKTPO-
anekTpoaHeprmun LI3-2726 (JIGM3, aHeprnn LU3-2727M ¢ TenemeTpuyeckom
r. CaHkT-lNeTepbypr) nepegaden nHpopmaumm

(JTBMS, r. CaHkT-leTepbypr)

Cuerurku MHOrorapudHbie, nepekiitoueHue Tapudos obecrneunBaroT
porpaMMHUpyeMbie BCTPOSHHbIE Yachl peajibHOro BpemeHu. Hanpumep,
onHo(dazHbli cueTunk L1D-2726 umeer KOPPEKTUPOBKY TOYHOCTH XOja
BHYTPEHHHMX 4acOB, IMPOrpaMMHUPOBAHUE BPEMEHHbIX IpaHul] TapU(HBIX
30H CYTOK, BKJIOYAsl BbIXOJHbIC W TPa3JHUYHbIC JHH, KOTOPOE MOXKET
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OCYLLECTBIISITbCS IPU MOMOIIM Mporpammaropa rpaHul Tapugos OBM
(IIFT2BM) unu crienalibHOTO MEePEHOCHOTO MPOrpaMMHUPYIOIIETO YCT-
poricTBa. CueTuMK UMeeT CTaHAApTHBIN TeJeMEeTPUYECKUN BBIXOI C Ie-
penarounsiM uuciaoM 100 umn/(kBt-4) u MoxeT ObITh KCMONB30BaH B
ABTOMAaTUYECKOH CHUCTeMEe KOMMEpPUECKOro ydeTa 3JIeKTPO3HEepPruu
(ACKYD).

Bboinyckaemble 31€KTpOHHbIE U MHAYKLMOHHBIE CUETYMKU BO MHOTMX
cllydasiX MO yCTaHOBOYHO-NPUCOEIMHUTENIbHBIM pa3MepaM HACHTUYHBI.
Ilo sTuM napameTpam 3J€KTpPOHHBIN cueTuuk [[3-2726 waeHTHYeH UH-
aykunoHHeiM CO-2, CO-2M, CO-6, CO-6M, CO-H446, CO-U446M,
CO-H449M1, CO-505, CO-226706.

B 31eKTpoHHBIX CHETUYHKAX NPUMEHSIOT COBPEMEHHYIO 3JIEMEHTHYIO
0a3y. Hanpumep, Tpexdaznsiii cuetunk 113-2727 comepxxut npeobpaszo-
BaTe/lb MOIIHOCTH B YacTOTY UMITYJIbCOB Ha 0a3e creluaiu3upoBaHHOMN
KMOII-mukpocxemsr WFD172, PIC-mMukpoxoHTpomtepsl ¢Gupmbl Mi-
crochip; »feKTpUYeCKHd MEepenporpaMMHUpPyeMoe IOCTOSIHHOE 3aloMU-
Harolee ycrpoiictso, nucrieil Ha XKK-unaukatopax c apaiisepom XKKU
1 MUKpPOCXEMY 4aCOB peabHOI0 BPEMEHH.

B npunooicenuu 2.3 npuBeneHbl OCHOBHbIE XapaKTEPUCTUKU Mozenel
3JIEKTPOHHBIX CUETUMKOB, NPOoU3BOAUMBIX B Poccun.

2.2.7. YcTaHOBKa 3NeKTpoc4YeTYuKa

Crenyert 3HaTh, YTO 3/EKTPOCUETUYMK MOYKHO YCTaHABIUBATh TOJIBKO B
TOM CJly4yae, €c/ld Ha Hero UMeeTcs CHeLUMalbHbId TOKYMEHT, YAOCTOBE-
pstOLIMI COOTBETCTBUE PEECTPY, T. €. CIIUCKY UMIIOPTHBIX U OT€YECTBEH-
HbIX MPUOOPOB, MPOIUEALINX CEPTUPUKALMIO U YTBEPHKACHHBIX K JKC-
Iulyatauuu Ha Teppuropuu Poccuu.

CueTurk MOAKIIIOYAIOT NMpodeccruoHalIbHbIe AMeKTpukH [8]. CueTunku
KpenaT Ha MeTaJIMYeCKUX IIWTKaX B creluanbHbIX mkadax. Jomycka-
eTcsl KpeIUIEHHE CUETYMKOB Ha AEPEBSIHHBIX, IJIAaCTMACCOBBIX WM Me-
TAIJIMYECKUX 1IUTAaX.

LluToK peKoMeHIyIOT YCTaHaBIUBATh B CTOPOHE OT BO3MOXKHbBIX Me-
XaHUYeCKUX BO3leHcTBUH (aBepH, TpyObl U T. I.). PaccrosHue ot mona
JIO 3BKUMOB CHEeTUHKa JTOJKHO ObITh B mpedenax 0,8—1,7 m ("Ha ypoBHe
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rnas"), BeicoTa yctaHoBku MeHee (0,4 M He momyckaeTcs. CUETUYHKH He-
00xoauMO pa3mellaTh B JIETKOAOCTYMHBIX AJISI OOCIYKUBAHUS CYXHX
NOMELIeHUX ¢ TemnepaTypoil B 3uMHee Bpemsi He Huke 0 °C. ITomxHa
ObITh OOecreueHa BO3MOMKHOCTb yIOOHOH 3aMEHbl CUETUMKA U YCTAHOB-
KH ero ¢ ykjioHoMm He Gonee 1° (oOs3arenbHoe TpeGoBaHHE IS MHIYK-
LIMOHHBIX CUETUYHUKOB).

[lepen Tpexda3HbIM CUETUUKOM CIIEAYEeT YCTAaHOBUTH KaKoe-mubo OT-
Kiouaroniee ycrporicteo. Kaprupusie mutku tuna HK-9 — IIK-12
BBIITYCKAIOT C Pe3bOOBBIMU NPEAOXPAHUTENSIMU WIH aBTOMATUYECKUMH
Boikjirouareasimu tuna [MAP. urku tuna LK-13 — LK-16 oGopymno-
BaHbl aBTOMAaTUYECKUMU BbIKIIoUaTesiMu Tuna AE-10, X MOHTHpYIOT
rocJie yCTPOHCTBA BBOJA M BbITIOJHEHHUS BHYTPEHHEH 2J1€KTPONPOBOIKH.
[IpoBoaa kpensaT no cxeme, yka3aHHOW Ha LIUTKE WJIK B COTIPOBOJUTEb-
HOW AOKyMeHTauuu. B a1exkTponpoBoike K cueTYMKaM HajlMiue Maek He
JIOITyCKAaeTCsl.

Kaxxapiii ycTaHOBIEHHBIH 3J1€KTPOCUETUMK JOJKEH UMETh Ha BUHTAX,
KpemALUX KOXKYX CUETUMKA, INIOMOBI C KJIEHMOM rocropepurens (3aBo-
JICKMEe — Ha HOBOM IPpUOOpE; METPOJIOrHUecKre — M0cjie MOBEPKH), a Ha
3a)KUMHOH KpbILLKE, CHU3Y — [UIOMOY 53HeprocObITOBOM OpraHu3aLuy.

[lociie 3aBeplueHMs] BCEX MOHTa)KHbIX paboT ajisi MoJydeHus paspe-
LICHUS] Ha MOJK/IIOUEHHE HEOOXOAMMO MPUIIacuTh UHCIEKTOpA 3HEPro-
HaA30pa, KOTOPOMY CJIEyeT NPeAbSIBUTh CIEAYIOLINE TOKYMEHTHI:

® [POEKT 3HEProcHa0XKEHHUs, COINIACOBAHHBIA € OOCIYKUBAOLLEH

OopraHuzauue;

® [IPOTOKOJIbI MPOBEPKU U30JSLMU Kabereii;

® aKTbl HAa CKPbITbIE Pa0OTHI U 3a3eMJISIFOLLIME YCTPOHCTBA;

® [IPOTOKOJIBI 3aMepa COTIPOTHUBRIIEHUs neTiH "daza — Hynb';

® [IPOTOKOJIbI 3aME€Pa COMPOTUBIICHUS 3a3EMJICHUST;

® TEeXHUYECKHE MacropTa Ha 3JEKTPOCUETHHUK M CUJIOBOE 00Oopyao-

BaHUE;

e cnpaBky POC o cobntoieHnn TEXHUUECKUX YCIIOBHUH.

WMHcnekTop B MPUCYTCTBUM JOMOBIIA/IENbLA MPOBEPUT 3JIEKTPOIPO-
BOJIKY Ha cOOTBeTCcTBUE ee TpeboBaHuaMm I1YD (7-e uznanue), npaBuib-
HOCTb MOJKJIIOYEHMS CHETYMKA, UCIIPABHOCTb MpenoXpaHuTened u 3a-
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LIMTHBIX YCTPOHCTB. [lanee rocrnoBepurens mioMOUpyeT KOPIyc CHETUU-
Ka, a MPeJICTaBUTENIb SHEProcHadKarouled OpraHu3aluu — CbEeMHYIO
KPBILIKY.

3arem odopmisiercsi aDOHEHTCKAasi KHHWIKKA W BbIJACTCSl pa3peLieHue
Ha NOJKJIIOUEHHE K 3JieKTpoceTH. TosIbKO Mocjie 3TOro K CUETUUMKY MOXK-
HO TMOJIKJIFOYATh KBAPTUPHYIO dsieKTponpoBoaky. Cienyer 100aBUTb, YTO
KaX/bli 2J€KTPOCUETUMK, CTapblii WJIM HOBbIM, UMEET CBOW WUHAUBUAY-
aJIbHBIA HOMEp, NMOJ, KOTOPbIM OH HaXOJMTCS Ha yueTe B aDOHEHTCKOM
otjesie 00Cy)KMBAIOLIEH 10M SHEPreTUUECKOW KOMIAHUH.

Eciin xe ycTaHOB/IGHHbIM KOMIaHUEH CHETYMK [0 KAKUM-TO MPUYH-
HaM BaM He MOJOLLEJ, U Bbl XOTHTE NOCTaBUThL APYrol Mpudop 31eKTpo-
yuera, TO HY>KHO HanpaBuTb B MecTHoe otaeneHue "LIOIlsHepro" 3ass-
JeHue ¢ npoch0oil 0 3ameHe asekTpocueTurka. C ydeToMm BallimMx
NoJKeJIaHUH crieuuannucTbl 00CayKUBAIOLLEH Balll JOM KOMIAaHWW nojde-
PYT noaxoasuwui Jyis Bauled KBapTHpbl WM JloMa MPUOOpP, NPaBUIIbHO
€ro yCTaHOBSIT W MOCTaBAT MIOoMObl. DTa npoueaypa oObIUHO IJiaTHAas,
abOHEHT OIJIauMBAaET CTOMMOCTb DJICKTPOCUETUMKA, a Takke padoTy Mo
€ro yCTaHOBKe.

He pekomeHayercs MOHTMPOBATh HOBBIH CHETUMK CAMOCTOSITEJIBHO.
CaMOBOJIbHBIA JEMOHTaX CTapoOro mpudopa sBIsSETCs HapylleHUeM J0-
roBopa ¢ sHeprokommnanueii. CopeaHHas Ha CTapoM cueryuke rjiomoda
BjleyeT 3a co00il M3MEHEeHUe MopsiiKa PacyeToB: WX OyayT NMPOU3BOAUTD
HE M0 MOKa3aHUsIM HOBOI'O CUETUMKA, & UCXOJIsl U3 DHEPrOEMKOCTH dJIeK-
TponpuOOpOB, HAXONsLIUXCS B KBapTUpe. Eciu Bbl BCe-Takh CMOHTHPO-
BaJIM CUETUMK CAMOCTOSTENILHO, 0053aTe/IbHO O0PaTUTECh B MECTHOE OT-
nenenve "LIOIsnepro". CneumanucTel KOMHAaHUM TIPUMYT €ro B
SKCIUIyaTalMI0O U CHUMYT HadajlbHble MOKa3aHWs cyeTduka. ToJibKO ro-
CJie 3TOrO pacueTbl 3a IEKTPUUECKYIO SHEPruio OYAYT OCYLUECTBIISThH B
COOTBETCTBHMHU C MOKA3aHUSIMU HOBOro npubopa yuera. CornacHo aelcT-
BYIOLLEMY 3aKOHOJATEJIbCTBY, NOTPeOJeHUE JIEKTPOIHEPIUU UYepe3 He-
WCTIpaBHbII WJIM HENOBEPEHHbIH 3JIEKTPOCUETUYUK PACLIGHUBAETCS Kak
Oe3ydeTHOe MOJIb30BAHUE DJIEKTPOIHEPrUel CO BCEMHU BbITEKAIOLLMMHU
MOCJIEACTBUIMH.

HewucnpaBHblii 3/1eKTPOCUSTUMK 3aMEHSIIOT, KaK MpaBuiio, OecriaTHO.
st 9TOr0 10CTaTOYHO MOJATh COOTBETCTBYIOLLYIO 3asiBKY B OOCIYKH-
BaIOLLYIO Balll JOM 3HEProKOMIAHHWIO, KOTOpas U YCTAHOBUT BaM HOBbIH
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COBPEeMEHHBIN 3JIeKTPOCUETUYHK, a TakKkKe CHUMET ero HadallbHble MoKa-
3aHWS, HEOOXOANMBIE JIJIS TIPAaBUIIBHOM OpraHu3aliy pacueToB.

3ameHa OgHOTapu(HOrO cueTdYMKa Ha ABYXTapU(pHBIH BO MHOTOM
aHaJIOTMYHa MOHTa)XKy HOBOro npubopa ydera. CHayasa HEOOXOAMMO
noaathb 3asiBKy B MecTtHoe otaeneHue "LOIIsHepro". Ecnu Bel He umeete
3a/I0JDKEHHOCTH M0 OTUIaTe AJIEKTPUYECKON SHepriH, CIeUaIucThl KOM-
MAaHUM YCTAHOBST CUETYMK, BHIOpaHHBIA BaMH W3 TIEpPEUHS PEKOMEHIO-
BaHHBIX MPUOOPOB, M MPUMYT €ro B KCIUTyaTanuio. YToObl B AanmbHEi-
1ieM pacyeThbl 32 MOTPEOJICHHYIO SHEPrHi0 MOXKHO OBUIO OCYHIECTBIISITh
Mo AByXTapu(HOH cucteme, aOOHEHTY HEOOXOOUMO 3aKIIIOUUTh C SHEep-
TOKOMIIaHUeH CreMabHbIN J0TOBOP.

2.2.8. Tapudbl Ha INEKTPOIHEPruro

Tapudbl Ha 2JIEKTPOIHEPryI0 YCTAHABJIMBAIOT SHEPreTHUECKUE KO-
MUCCHM, CYLIECTBYIOLME BO Bcex peruoHax Poccuu. Ux dopmupyror
MECTHbIE€ OpraHbl BjiacTH, HarpuMmep B MockBe — Mapusi MOCKBbI, B
[TogmockoBbe — npaBUTEIbCTBO MOCKOBCKO# 00J1aCTH, KOTOPbIE U KOH-
TPOAUPYIOT ux padoty. Ilpouecc ycraHoriieHus TapuOB CJICAYFOLIMIA:
sHepreTuueckas kommnanusi, Hanpumep OAO "Mocanepro”, ornpasisier
B Perunonanbhyto sHeprerudeckyro komuccuto (POK) 3asBky, B koTopoit
npeajiaraeT MnpuBeCTH Tapud B COOTBETCTBUE C MPEAINOJaracMbiMHU 3a-
TpaTamMy KOMIIAHUM HAa MPOU3BOJCTBO 3JIEKTPOIHEPTUN U Pa3BUTHE DHEp-
rocUCTEMbl B ClIeAyIOoleM rojy. 3asBka BKJO4aeT B cedsi MaTepuaibl C
COOTBETCTBYIOLIMMH PacueTaMH, BbITEKAIOLUMH U3 OObEKTUBHON OLCH-
KM 3aTpar Ha NOKYINKY TOIJIMBA, TPAHCIOPTHbIC YCIIyTH, PEMOHT U 00-
HOBJIEHHE 000PY10BaHUSs, BbIILIATY 3apabOTHOM MJ1aThl COTPYHUKAM.

O60CHOBaHHOCTb MOCTYNMBLUMX TOKYMEHTOB M3yuaroT wieHbl POK.
[ToMUMO COTPYJHMKOB KOMHCCHMU TPeOOBAaHMSI DHEPreTUKOB OLEHWBAET
CrieLMaIbHbIA SKCNEePTHBIA COBET, B COCTaB KOTOPOTO BXOJAAT HE3aBUCH-
Mbl€ YUEHbIE-DKOHOMHUCTBI. YUUThIBas pexomeHaauuu cosera, POK BbI-
HOCHUT cBO€ pelieHue. [Jjisi sHepreTMueckol KOMnaHuu OHO HOCUT 00s13a-
TebHBIA XapakTep, UMEHHO B COOTBETCTBUM C YKa3aHHbIMU B PELUEHUH
TapudamMu SHEProKOMIaHUs NPOJAET IHEPruto norpeduressimM. Hauunas
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¢ 2003 r. Tapudbl Ha AMTEKTPOIHEPTHIO M3MEHSIOT pa3 B rox. Lllupoko
pacnpocTpaHeHHasl paHee MpaKTUKa MHOTOKPAaTHOTO B TEUEHHE roja W3-
MeHeHus Tapuda JTMKBUAUPOBaHa (peepaibHbIM 3aKOHOIATEIbCTBOM.

2.2.9. PacueT noTtpebnsiemon aHeprum

[Ipu HamMuMu KBaApTUPHOTrO OAHO(GA3ZHOrO MHIYKLIMOHHOIO CUETYMKA
noTpedJIieMyI0 SDHEPrUI0 PACCUMTHIBAIOT HA OCHOBE CHATBIX C €r0 LUKaJIb
LM(PPOBLIX MOKa3aHi, PaccMoTpum 3Ty npoueypy Ha psijie NpUumMepoB.

IIpumep 1. Iloxazanus cuerunka B Havasne mecsaua 10 887 kBr-u, a B
koHue — 11 359 kBt-u (puc. 2.23).

Pewenue. zpacxonosano snexrposneprun: 11359 —10887 =472 kBr-u.
CyuwectBytowuii Tapud B Cankr-IlerepOypre, npu HajMuuu 3J€KTPO-
minthl (uena 1 kBr-u anekrposneprun) — 1,62 py6/kBr-u (2009 r.).
CymMa, KOTOPYIO HY’KHO BHECTH B KacCy 3a HCIOJIb30BAHHYIO 3JIEKTPO-
SHEPrulo, COCTaBUT:

1,62 py6/kBt-u x 472 xBr1-u = 764,64 pyo.
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Pwnc. 2.23. Npumep nokasaHuii GbITOBOr0 CHETUMKA SMEKTPOIHEPTN

Jns 31eKTpUUecKuX CUeTYMKOB C BpalLAtOILUMCs JUCKOM KOJUYeCT-
BO 3JIEKTPUYECKOH 3Hepruu, notpedaseMoil npubopoM, MOXKHO BbIUHMC-
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JIUTh UCXOJd M3 TaK Ha3blBaeMOM "MOCTOSHHOM cdeTumka'". HamomHNM,
YTO KOJIMYECTBO 3HEPrUHU, MPUXOASLIEHCS Ha OAUH 000pOT AUcKa, Ha3bl-
BalOT MOCTOSIHHOM cueTurka U 0bo3HauatoT Oyksoil C. [Ipyrumu criosa-
MU, MOCTOSIHHAsL CUETYHUKA — 3TO YUCJIO 0OOOPOTOB SIKOPSI, MPUXOASLIEE-
ca Ha | rBr-yac unu 1 kBr-uac yuuteiBaemoii sHepruu. IlocTosiHHas
cyetunka C wu3MepsieTcs B BaTT-CEKYHAAaX 3a OIMH OOOpPOT SIKOps
(BT-c/00).

WzpacxonoBaHHas sHeprusi A onpeaessieTcss Kak NpoOU3BEJCHHUE KO-
JMuecTBa 00OpPOTOB 1 UCKA HA MOCTOsIHHYIO cueturka C (ykas3biBaeTcs
npsiMo Ha uudepdnare):

A=Cn.

Ilpumep 2. Onpeaenutb NoTpedsieMyt0 MOLIHOCTD 3eKTponpudopa.
Bbi10 ycraHOBiI€HO, UTO AMCK cyeTduka caenan 10 odoporos 3a 30 c¢. Ha
HIKaie cyeTyrka ykazaHo, uro 1 kBt = 600 o6opoToB mucka.

Pewenue. 1 xkBt-u= 1000 Brx3600 ¢ =3 600 000 Bt-c. Torna oaun
obopot nucka cootBercTByeT padore 3 600 000 BT-c/600 = 6000 Bt-c, a
10 o6opotoB — 6000 Bt-cx10 = 60 000 Bt-c. [ToTpebnsemas MOILTHOCTh
anexTponpudopa Oyner ciemyromeii: 60 000 Br-c/30 ¢ =2000 Bt =2 kBr.

[Toutn Ha BceX 3MeKTPOOBITOBBIX MPUOOpax yKa3aHa UX MOLIHOCTb,
YTO MO3BOJISIET MOJCUMTATH CTOMMOCTb MOTPEOJICHHOH 3J1IeKTPOIHEPryHu.
Ecnu u3BecTHa MOILHOCTb 3J1€KTPOYCTPOIMCTBA, TO MOXKHO MOJACUMTATH
crouMocThb 1 uaca ero paboTbl.

Ilpumep 3. Onpenenutb, CKOJILKO OyaeT cTouTh | uac rnaxenus Oe-
JIbs ANEKTPOyTIOroMm MouiHocthio 1500 Br.

Pewenue. 3a 1 yac norpebusercs 1500 Br-1 u=1,5 kBru. Eciu
1 kB1u anekrposnepruu crout 1,62 py0. (r. Cankr-IlerepOypr, asiek-
TpUUecKas rumra), To 3a 1,5 kBT-u npuaercs 3amnatuts

1,62 py6/xkBtu x 1,5 kB1u = 2,43 py6.

3ameuyaHue. Ha wkanax HeEKOTOPbIX 3MIEKTPOCUYETUYNKOB WHOrAa
BCTpevaeTcs Hagnucb He KBTY, a rBTy (rektoBaTtTyvac). 1 rekro-
BaTT — 3TO eAuHMLa mMoLwHocTu, paBHasa 100 Batram. B atom cny-
Yyae, Mpu nogcyeTe M3PacxodoBaHHOW 3NEKTPOIHEPrm Heobxo-
OUMO TNepeBeCTU reKTOBaTTbl B KUNOBATThl, MONb3ysACb COOT-
HoweHnem 1 kKBT4 =10 rBTy unn 1 rBt-y = 0,1 kBTv.
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2.2.10. NpoBepkKa cyeTynKa

Ecnu B AOMalllHUX YCJIOBUAX BO3HHUKACT HeO6XOIll/lMOCTb B IMPOBECPKE
MPaBUJILHOCTH PabOThI BJIEKTPOCUETHUKA, TO JUIsl ITOM LieJIH Jiyullie Bce-
ro BOCIOJIb30BaThCs IEKTPUUECKUMH JlaMIoukaMu. B aToMm ciiyuae mno-
CTYNAlOT TaK: OTKJIIOYAIOT B KBAPTUPE BCE 3JIEKTPONPUOOPHI U BKIIHOYA-
0T B PO3ETKY OJHY WJIM JABE Jiamnbl oOuield mowHocThio 75-100 Br, a
MOTOM B Te4YeHUe 5 MUH noaACHYUTHLIBAKOT YHCIIO O60pOTOB JUCKa 110
KpacHoii yepte. Pacxo/ sHepruu JlamnaMmu onpeaessitoT rno gopmysie
5P

60’

rae Aj— ¢akTUYeCKMH pacxo] 3JeKTPOSHEPrud B KWIJIOBATT-uacax;

P— MOLIHOCTb BKJIFOUCHHBIX JIaMI1 B KHJIOBATTax.

1

Ha namnax o0bI4HO MOLHOCTh yKa3aHa Ha LIOKOJIC B BaTTaX, MOITOMY
€€ HYXKHO MepeBeCTH B KUJIOBATThI UCX0As U3 Toro, uto 1 kBt = 1000 Br.
Hanpumep, 75 Bt = (75/1000) kBt = 0,075 kBT, aHaJIOTMYHO
25 Bt = 0,025 xBt. Pacxon sHepruu, mnoka3aHHbId CUETUUKOM, OMpEe-
JIIETCS TaK:

4 CNs
60

rae A, — pacxof dJICKTPO’HEpruu B KuioBarT-dacax; C — pacxon
3JICKTPOIHEPIrUuM B KWJIOBATT-4acax 3a BpeMsi OJHOro o0opoTa aucka
cyerurka; Ns — 4uci10 000POTOB JMCKA 3a 5 MUH.

Eciu A, = Ay, T0 cuetunk padoraer npaBuibHO. OAHAKO y ObITOBBIX
CYETUMKOB JIOMYCTHMa MOTPELIHOCTh, He npesbiaroias 4%. Ecnu pas-
HULA MEXK/Y BbIUYMCIICHHbIMU 3HauYeHussMu A, u A, Oonbiue 4% (|A1—
- A, | > 4%), TOo nenaroT BHIBO/, YTO MOKA3aHUs CUETUMKA HETIPABUJIBHBI.

Ilpumep 4. B cetb BKJIIOUEHbI BE€ JlaMIlbl MOLUHOCTBIO 55 U 75 Br.
Jluck cueTymka npu KOHTPOJLHOM 3aMepe c/esai 3a 5 muH 60 000poTOB.
Ha wurke cuerunka ykazaHo, uto 1 rBr-u= 558 oboporam aucka, T. e.
Ceo = 1/558 rB1-u uamn 1/5580 kBt1-u. Onpenenurs paxkruueckuii pacxoj
3JICKTPOIHEPT YU, U3PACXOIOBAHHON HA TOPEHUE JIAMIL.

Pewenue. MomnocTs namn pasHa: (55 + 75) Br= 130 Bt = 0,13 kBr.
B TeueHue 5 MUH 3TH /IBE JlaMIlbl JOJIKHbI IOTPEOUTH DIICKTPOIHEPrUU:
A= (5/60) x 0,13 =0,01 kBT-u.
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Pacxon sHeprum, nokasaHHbIH 3a TO K€ BpeMs CHYETUHUKOM

A, =1/5800 x 60 = 0,01 kBT-u.

A = A OTcrona BBIBOJ: CUETYHK MMOKA3bIBAET MPABUIIBHO.

3amMeTuM, YTO IS TeX JKe Iieiell MOXKHO BOCIIOJIb30BaThCS U OJHOU
namnoukoii, Harmpumep, B 100 Bt (0,1 kBT), Bkitouus ee Ha 1 gac. [locne
3TOTO MOCMOTPETh MOKA3aHUS CHETYHKA WM MMOCUWTATh Pa3HUIYy C MepBO-
HavaabHbIM oTcdeToM. [lpu aTom (akTUdeckuil pacxos IMeKTPOIHEPTUun
(kB1-4) B Teyenne 1 yaca moymkeH coctaBuTh 0,1 KBT-u.

YToObl 3JIEKTPUYECKUI CUYETUMK HOPMAJIbHO padoTall AJIMTEIIbHOES
BpeMsi, HEOOXOAMMO MPUICPIKUBATHLCS MPOCTHIX NPABUJI M0 €ro IKCILIya-
TalUU; HE HY>KHO MO HEMY CTy4aTh KyJIaKOM WJIM MOJIOTKOM, HE TMbITaTh-
Csl MOJIUBATH €0 BOJIOM, HE CpbIBaTh MJIOMOY M HE BCKPbIBATH MPUOOP.
[lomHuTe, UTO 7EKTPUUESCTBO B 220 BOJILT HE TEPIUT LIYTOK.

DneKTpoCUYEeTUMK MOBEPSIOT nocie 16 jer skcrutyaTaluyu B METPOJIO-
rudeckod ciyxOe. [lpu ycraHOBKE HOBOrO 3JIEKTPUUECKOrO CUETUMKA
MOBEPsITh CTapblii Mpubop He Tpedyercs.

2.2.11. YcTaHOBKaA KOHTPOJIbHOro cYyeT4YnKa

Jns yuera pacxona 3J€KTPO3HEPruM B KaKAOH KBapTUpE YCTaHABIIU-
BaeTCAd TOJbKO OJMH CUETUMK, HAXOASLIMKCA MOA KOHTpojeM DHepro-
cObiTa. OAHAKO B TeX CilyyasX, KOrja B KBapTUPE MPOXKUBAET HECKOJIBKO
JKWIIBLIOB U K&XKAbIM U3 HUX MOJIb3YETCS Pa3IMUHBbIMU OBITOBBIMU 3J1€K-
Tponpubopamu, pacyeT 3a 3JEKTPOIHEPIHI0 WHOTIA BbI3bIBAET 3aTpy-
HeHus. [losToMy MHOrMe >KWiblLibl YCTAHAaBJIMBAlOT B CBOMX KOMHAaTax
TaK Ha3blBa€Mble KOHTPOJbHbIE CUETYMKH. TaKkue CUETUMKU HE KOHTPO-
JIMPYIOTCSl OpraHu3auusIMu DHeprocObiTa, HO CIyXaT AJS ydera 3JeK-
TPO3HEPTUH, PACXOAYEMOH OTIAENbHBIMHM XWIbLAMU, U OOECNEeYUBaOT
MpaBUWIbHBIA pacyeT Mekay HUMHU. KOHTposbHbIE CHETUMKU MPOAAIOTCS
B TOPrOBOM CETH KakK OTIEJIbHO, TAK U CMOHTHPOBAHHbIE HA LIUTKE BME-
cTe ¢ NpoOOUYHBIMU NpeaoxpaHuTensiMu. CUeTUMKU paccuuTaHbl Ha Ha-
npsokenue 220 B u ompeneneHHy0 cHily 3JIEKTPUYECKOTO Toka (5 win
10 A). Ilpy HanuuuM MOIIHBIX OBITOBBIX 3JIEKTPOIIPHUOOPOB clieayeT
npuobpetaTh cueTyuk Ha 10 A.
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2.3. lpepoxpaHntenu

2.3.1. HasHaueHue

Panom c anekTpuueckuM CHETYMKOM Ha OIHOW MaHenu OObIYHO pac-
noJjiaraercsi pacnpeieuTeNIbHbIN LUTOK, HA KOTOPOM 00sI3aTe/IbHO Ipe-
JlyCMOTPEHBI MpeAOXpaHUTENIbHBIE YCTPOMCTBA ISl 3alMThI Pa3IM4YHbIX
anekTponpubopoB. MHoraa Ha pacnpenesiuTe]bHOM LUTKE yCTaHaBJIM-
BalOT BBIKJIIOYATENb, TTO3BOSIOIINNA OTHOBPEMEHHO OTKJIHOYATh MJIEKTPO-
SHEPrur0 BO BceM AoMe. Jlis 3alMThl JNEKTPUUECKUX CETeH U dJIeKTpo-
npubOPOB OT Meperpy30K U KOPOTKUX 3aMbIKaHUH NPUMEHSIOT MJIaBKHe
NpeoXpaHUTe/Id WM aBToMarudeckue Boikitodarenu. [Tpubopsl 3auiu-
Thl Pa3MBIKAIOT BJIEKTPUYECKYIO LIEeMb, KOrJa B HEH MOSABISETCS TOK
Oonbluoi cuiibl. [Ipr OTCYTCTBUM 3a1LMTBI BO3MOKEH MEPerpeB npoBoJIOB
3NEKTPONPOBOJAKH, BO3rOpaHUWE H3OJSLMA W BO3HUKHOBEHHE IOXKapa.
OcHoBHbIE MapaMeTpsl AJisi BbIOOpA MJIAaBKUX NPeA0XpaHUTeeH:

¢ HOMHHAIBHBIA TOK, IPU KOTOPOM NpPENOXPAaHUTENb AOJDKEH cpa-
Oorath, T. €. neperopets (cornacHo crangaapram UL u CSA);
e XxapakrepucTuka "BpeMs — TOK" (cM. puc. 2.26), TpeacTaBsio-
1as coool 3aBUCUMOCTb MAKCHMAaJIbHOTO BpeMeHH cpabaTbiBaHUsI
OT TOKa, MPOTEKAaoILero B Uenu (B NPOLIEHTaX OT 3HAUE€HUs] HOMU-
HajibHOro pabouero Toka). Bpems Britouaer nepuoj HarpeBa M
I1aBKU paboyero sneMeHTa Moj BO3ASHCTBUEM KOHKPETHOrO 3Ha-
YeHHUs TOKa;
® HOMMHAaJbHOE HampspKEHUe, NP KOTOPOM MpedoXpaHuTeb OyaeT
rapaHTUPOBAHHO TMPEPbIBATh LIENb B COOTBETCTBUHU C BbIOPaHHBIM
HOMWHAJIOM;
® TemrepaTypa OKpy’Karoleil cpeibl, B KOTOPOH HaXOAWUTCSl Mpeao-
XpaHUTEb.
[TomHuTe, YTO NpaBUIbHBIN BHIOOP M PasyMHOE MCIOJIb30BAHHUE Npe-
JIOXpaHUTENIed MO3BOJISIET MPEAOTBPATUTH BBIXOA U3 CTPOS 3JEKTPOYCT-
POMCTB U BO3HUKHOBEHUE 110Kapa.
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2.3.2 ABTOMaTHyYecKue BbiKNnvaTenm

Ha sTaxHbIX 31EeKTPOLIMTKAX B KayecTBE MPeNOXpaHUTeNiell ycTaHaB-
JIUBAIOT, B OCHOBHOM, aBTOMaTHYECKUE BbIK/IIOYATENN (aBTOMAThbl). ABTO-
MaTudeckuid Bbikitouatesnb (ABB) — 310 koMmyTanMoHHbIH 3ekTpuye-
CKMH ammapat, NpeAHa3HauYeHHbIH JUIl NPOBEEHUS TOKa B HOPMAaJIbHBIX
peXMMax M JUIs aBTOMAaTHUECKOrO OTKIIFOYEHHS! HJIEKTPOYCTaHOBOK TPH
BO3HMKHOBEHHUH TOKOB KOPOTKOT'O 3aMbIKaHHsI U NIEPETPy30K, YPE3MEPHOTO
MOHW)KEHUS HANpPSDKEHUS! NMUTAHWSA, W3MEHEHUs! HarpaBeHHs MOLIHOCTH
U T. 1. [9]. Bo3MOXKHO HCITOSTb30BaHHE aBTOMATa TakKe TS HedacThIX (6—
30 pa3 B CyTKH) KOMMYTaLMii HOMUHAJIBHBIX TOKOB HAarpy3KH.

IIpeumyiecTBO aBTOMAaTUYECKUX BBIKIIOUATENEH Mepel IIaBKUMHU
NPEeJOXPAHUTENIAMA 3aKJIIOYaeTCsd B TOM, YTO OHH JEHCTBYIOT MHOIO-
KpaTHO, B TO BpeMs KakK IJIaBKUH MpeJoXpaHUTeNb nocje cpabaTbiBaHUs
NoAJIeKUT 3aMeHe. Ycrpoiicteo ABB npuseneHo Ha puc. 2.24, a, o0wuit
Bux ABB cepun S230 npousBoactBa MockoBckoit komnanuu "Kpokyc-
Tpeiin" (info@krokus.ru) — Ha puc. 2.24, 6.

TpeGoBanus, mpeabsisembie kK ABB:

® TOKOBEIyLIas LEeMNb aBTOMaTa J0JDKHA MPOMYCKaTh HOMHUHAJIbHBIN

TOK B TEUEHHUE CKOJIb YTOAHO AJIUTEIBHOTO BPEMEHH;
® MHOrOKPaTHOE OTKJIFOUEHHUE MPeneabHbIX TOKOB KOPOTKOTO 3aMbl-
KaHUS U BO3BpaT B paboTOCIIOCOOHOE COCTOSHUE;

e Majioe COOCTBEHHOE BpeMsi OTKJIIOUEHHs B 30HE TOKOB KOPOTKOIO

3aMbIKaHUS;

® HaJM4YMe YCTPOMCTB, COKPALIAIOIIMX 30HY BBIXJIONA HArpeThix U

HMOHM3UPOBAHHBIX ra30B B MPOLIECCE TalleHus AyTH;

® BO3MOXKHOCTb PEryJIMPOBKM TOKa cpalarbiBaHus U (WM) BPEMEHU

cpabatbIBaHUsl U151 IOCTPOEHHSI CENIEKTUBHO ACHCTBYIOLIEH 3allUThI;

e ya00CcTBO MOHTaXKa M O0CITY>KUBaHHSI.

BxmtoyaTe ¥ BBIKIIIOYaTh aBTOMAaT MOYKHO BPYYHYIO, 9JIEKTPOJIBHUra-
TEJbHbIM WM JIEKTPOMArHUTHbIM NPUBOAOM. BaxkHOU cocTaBHOU ua-
CTBIO aBTOMATa SIBJISIETCS pacUENHTeNb, KOTOPbIA KOHTPOJIUPYET 3ajaH-
HbIl MapaMeTp 3alUILAaeMON Lenu M BO3ACHCTBYET Ha pacLEMlIsIoLLee
YCTPOMCTBO, OTKJIIOYAIOILEe aBTOMAT.
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Puc. 2.24. YcTpocTBO aBTOMaTUYECKOro BbIktoYaTens (a)
n obwmn g ABB cepumn S230 komnanmm "Kpokyc-Tpeng" (r. Mocksa) (6)
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Kpome Toro, pacuenurenb Mo3BojseT AUCTAHIIMOHHO OTKITHOYAThH aB-
TOMAT.

HauOosiee 1iMpokoe pacnpocTpaHeHUE MOJIYUYUIM PacLCNUTENN Clie-
JYIOUIUX THUTIOB:

® DBJICKTPOMArHUTHBIC JIA 3alllUThl OT TOKOB KOPOTKOI'O 3aMbIKaHMUA
® TEIUIOBLIC IJI 3alllUThI OT NMEPErpy30kK;
L KOMGI/IHI/IpOBaHHBIe;

® [OJYNPOBOJHHUKOBBIC, oObOnajnatoiue Oouplieil CTaOUIbHOCTHIO
napameTpoB cpadaTbiBaHUs U y100CTBOM B HACTPOMKE.

BblinyckaeMble MPOMBbILLJIEHHOCTbIO CEPUM ABTOMATUUECKUX BbIKIIIO-
yaTeneidl paccuuTaHbl Ha MPUMEHEHUE B Pa3IMUHBbIX KIMMaTUYECKHUX
Mosicax, pa3MEeLEHUe B MECTaX ¢ HEOJMHAKOBBIMU YCJOBUSAMM IKCILUTya-
Talluu, Ha paboTy B YCIOBHUSX, Pa3JIMYHBIX MO0 MEXaHUYECKUM BO3/IEUCT-
BUSIM U [0 B3PbIBOONACHOCTU CPEe/ibl, U 00J1aJaI0T Pa3HOU CTEMEHbIO 3a-
LIUThI OT NPUKOCHOBEHHUS U OT BHELIHUX BO3JCHCTBUI.

OCHOBHBIE OTJIMYHS aBTOMATHYECKHX BBIKITIOYATEIIEH B KOJIHWYECTBE
MOJIIOCOB U Croco0e ux kperieHus. [1o uuciy noarocoB aBToMaTHUUECKUe
BBIKJTFOYATENH ObIBAOT OJTHO-, IBYX-, TpeX- U YeTbIpexmnontocHble. Kpe-
NUTbCS ABTOMATUYECKUE BbIK/IFOYATEM MOryT Oosnramu uiaum Ha DIN-
PEeUKy.

Ha oTeyecTBeHHOM pbIHKE MPEACTAaBICHO MHOIO Pa3iUYHbIX aBTOMa-
TOB, MO3TOMY OTMETHUM JIBa IJIABHbIX Napamerpa, KOTOPbI€ Ba)KHbI MPH
SKCIUTyaTaluu:

e PeanbHasg crOCOOHOCTb 3JEKTPOMAarHUTHOTO pacLenuTess NpoTH-
BOCTOSITb TOKY KOPOTKOT'O 3aMbIKaHUsi TpeOyeMOii BEJIMYHUHBI.

e OmnpeesieHHOE BpeMsl cpadaTbiBaHMs TEIJIOBOIO PacLCIUTEIIsl.

Onpenenutpb, HACKOJIBKO TOT Uiu WHOM ABB oTBewaet cranmapram, B
OBITOBBIX YCJIOBHUAX JOBOJIBHO CIIOJKHO. B CBSI3M ¢ 3TUM BbIXOJ OAMH —
NOKYNaTh KAYECTBEHHYIO MPOJYKLHMIO Y TPOBEPEHHbIX AUCTPUOBIOTOPOB.
OueHUTh KayecTBEHHbI ypoBeHb ABB M0XXHO, BCKpBIB KOpIyC U U3Y-
YUB HEKOTOPbIC BHELIHUE OT/auuus (Tadi. 2.5).
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Tabnuua 2.5. OCHO8HbIe 8HelWHUEe omnuyus opuguHaibHo20 ABB om noddenku

CnocobHoCTb, A

MapameTpbi OpuruHan Mopnenka
Bec, r 125 88
CreneHb getanusauun kopnyca Beicokas Huskasn
B0O3MOXHOCTb NOAKNIOYEHMSA Ectb HeTt
OONOSHNUTENBHBLIX KOHTAKTOB
BO3MOXHOCTb NOAKNIOYEHNS LLNHBI Ectb Het
CBEpXy
3Hak PocTect Ectb Het
Mapknposka Ectb Het
HomunHanbHas oTkniovaowas 4500 4000

Mpumeyanue. [na ABB ycTtaHOBneHbl cTtaHAapTHbIE 3HAYEHUA
HOMWHarbHOW OTKItoYatloLen cnocobHoctu: 1 500, 3 000, 4 500,
6 000, 10 000 A. Pasnunuatot pabouyio HanbonbLuylo OTKMOYAKO-
Wylo crnocobHOCTb, NOA KOTOPOW MOHMMAaT CMoCOBHOCTb Bbl-
KnioyaTensa npoBOANTb B TEYEHME YCMOBHOrO BPEMEHM TOK, paB-
Hbin 0,85 Toka HepacuenneHusa. Tok oTkniodeHns ABB paseH
TOKY B NOMIOCE BbIKNIOYATENSA B MOMEHT BO3HUKHOBEHUSA Ayry Npu

OTKINOYEHNN.

Crenyrolmii HeMalOBaKHbIE MOMEHT MpPU IMOUCKE KayeCTBEHHOTO
aBTOMaTa 3aKJK04aeTcsl B BbIOOpe yCTPOHCTBAa ¢ HEOOXOAUMOW XapakTte-
PUCTUKOH BpeMeHU cpabaTblBaHUsl OT BEJIMYMHBI TOKA, B COOTBETCTBUHU
co crangapramu MOK 898 u EN 60898. B 3aBucumoctu oT Bpems-
TOKOBOM XapaKTepUCTUKU OTKIIHOUEHUS], pa3iniyaroT U TUIbl aBTOMATOB!

A,D,C E K, L, Z:

o Tun A — s pa3MblKaHus 1eneld ¢ OONbIION MPOTKEHHOCTHIO

QJICKTPOIIPOBOAKKU W JI1  3allHUTbI

pOMCTB.

NOJTYIIPOBOAHUKOBBIX YCT-

e Tun B — nmpumensiercst B ObITy, OOBIYHO TaMm, Il U3-3a BbICOKOI
JUIMHBI JIMHUM TOK KOPOTKOTO 3aMbIKaHUs HA Harpy3Ke MOXeT I0-
[acTh B 30HY paboThl TEIJIOBOIO, a HE IEKTPOMAarHUTHOIO pacLie-

IUTEJIA aBTOMATa.
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e Tun C — GbITOBOE ¥ NPOMBILIEHHOE TPUMEHEHHUE: 3JaHUs C JItO-
MHMHECLICHTHBIMM CBETW/IbHUKAMHU, HAarpy3kd C MajibIMM HHAYK-
THUBHBIMHU TOKaMH.

e Tun D — npombllIeHHOE MPUMEHEHHWE: ABUraTesid ¢ OOJbLIUMU
MyCKOBbIMU TOKaMH, TpaHc(opMaTOpbl, pEHTTEHOBCKUE YCTAHOB-
KM, CBApPOYHOE 000PYyA0BaHKE.

e Tun K — 015 UHIYKTUBHBIX Harpy3oK.

e Tun Z — pj1si 3JIEKTPOHHBIX YCTPOMUCTB.

D,

BHumaHue. [MpaBusibHbIN BbIGOP XapakTepuCTUKU aBToMata — 3a-
JIOT €ero CBOEBPEMEHHOro cpabaTtbiBaHus.

Jlnana3oHbl TOKOB MIHOBEHHOIO PAaCLEIUIEHHS aBTOMATOB pPa3HBIX
turos mo 'OCT P 50345-99 (2002):

e tun B — cBbiiue 31, A0 51,0y BKIIOUUTE/ILHO;

o 1 C — cBbime 57, 10 107, BKIIOYHUTEIHHO;

e tun D — ceeie 107, 10 50/, BKIFOYUTEIBHHO.
ITon HOMUHANBHBIM TOK (I, ) TIOHUMAETCS YCTAHOBIIEHHBIA M3TOTOBUTE-
JIeM TOK, KOTOPbIH BbIK/IIOYATE]b CIOCOOEH MPOBOJUTH B IMPOAOIIKH-
TEJbHOM peKUMe MpU KOHTposibHOU Temneparype 30 °C okpykarouiero

Bo3nyxa. [lpeanouTurenbHble 3HaUEHUSI HOMUHAJIBHOTO TOKa: 6, 8, 10,
13, 16, 20, 25, 32, 40, 50, 63, 80, 100 u 125 A.

[1pu BeIGOpe ABB cienyer 3HaTh MakCHMallbHO BO3MOXKHYIO BEJIMUH-
Hy TOKa KOPOTKOrO 3aMbIKaHWs B JIMHUH, YTOObl UMETb aBTOMAT C Tpe-
Oyemoli OTKI/IIOuaroLIeH CrOCOOHOCTBIO, KOTOpasi rapaHTUPYeT JallbHei-
uyto  paboTocnocoOHOCTh aBTOMATa IMOC/E KOPOTKOrO 3aMbIKaHUS B
JuHuM. s 3Toro oObIYHO PacCUMTBHIBAIOT TOK KOPOTKOIO 3aMbIKaHHSI.
Kak nokasbiBaeT mpakTuka, Ajsl OOJBLIMHCTBA CeTE€d 3TOT TOK He Mmpe-
Bbiwaet 4,5 kKA.

B Tabn. 2.6 npuBeaeH TUIOBOM psii aBTOMATOB MPOU3BOJCTBA HEMELl-
koro koHuepHa "ABB".
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Tabnuuya 2.6. Tunosol psi0 asmomamos rpou3deodcmea KoHuepHa "ABB"

OTtkniovarowas crno- BapuaHTh!
Cepus COGHOCTB, A Yucno p
nosocoB
Tun xapakrepuctukn | Tok, A
S230R 4,5 6-40
C
S240 4,5
S250 0,5-63
(S260) 6 B-C-K
S270 10 1-2-3-4 B-C-D-K 0,5-63
S280 25 B-C-D 10-25
15 B-C-D-K-Z 3240
10 B-C-D 6-50-63

MpumeyaHue. ABTomaTbl KoHUepHa "ABB" komnnekTyloTcsa cne-
OyOWMMN  akceccyapamMu: OONOMHMTENbHBIMU M CUTHArNbHbIMMW
KOHTaKTaMu, AUCTaHUMOHHBLIM pacuenuternem U pene MuHumarnbs-
HOrO HaNPSXKEHNS.

OCHOBHbBIE MapKH OTE€YECTBEHHbIX aBTOMAaTHUECKMX BbIKJIIOUaTeNeil:
All, AE, A, BA. J/Ins s1exTpoycTaHOBOK MHAMBUAYAbHBIX MOTpeOuTe-
Jeli npenHasHaueHbl aBToMaThl cepun AE1000 nnm AE2000 ¢ pykosTkol
yhpasieHus nepekuaHoro tuna u cepur AIIS0 ¢ kHOMOUYHbBIM ynpasJe-
HueM (puc. 2.25).

Texnuueckue xapakrepuctuku aBToMatoB cepuit AE1000 u AE2000
npuBeeHbl B npunodicenuu 2.4, a cepun AIIS0 — B npunoorcenuu 2.5.

ABTOMAaTbl ¢ YHNPAaBJSIOLWIMM YCTPOHCTBOM JHOO0r0o HMCMOJHEHUS
YCTaHaBJIMBAIOTCA BO BBOJHBIX YCTPOWCTBAX, Ha IUMTKAX IJIA 3alllUThI
MPOBOMIOK, MUTAKOLIUX 000CcOOJEHHbIE 3NEKTPONPUEMHUKU. OTH aBTO-
MaTbl MOTYT TaK)Ke MPUMEHATHCS U1 BKJIIOUEHHUS] U OTKJIIOUYEHHUs pas-
JIMYHBIX yCTPOUCTB. sl yUETHO-pacnpeaeIuTeNbHbIX LUTKOB U LIUT-
KOB XO35HCTBEHHbIX NOCTPOEK NpeJHa3HAUEeHbl aBTOMAThl C PYKOSITKOM
YIpaBieHUs.
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Puc. 2.25. Astomatel cepumn AE1000 (a),
AE2000 (6) n cepun AMS0 (8)

AptoMatbl cepun AII50 TpexmositocHble BBIMYCKAIOT € TEITOBBIMU
(T) pacuenurensMu aas 3alUTBl OT MEPETPY30K, JIEKTPOMArHUTHBIMHU
(M) nns 3amuThl OT KOPOTKUX 3aMBbIKaHW M TIEperpy3ok, a Takke 0e3
pacuenureneid. bykBbl, npuBeneHHble B ckoOKax, A0OABJSIOT K MapKu-
pOBKe BBIKITIOUATeNss. ABTOMaThl 0e3 paclenuTelieldl WCMOMb3YIOT Kak
TPEXIOJIIOCHbIe BbIkIOUaTenan. B aBromarax cepuu AIIS0 npumenstor
pacuenuTeny ¢ HOMMHaAbHBIM TOKOM OT 1,6 10 50 A.

Aptomaruueckue Boiktodaresnu cepuu AE1000 BeimyckarOT B OAHO-
TOJTFOCHOM HCTIOJTHEHWH Ha TOK /0 25 A TOJBKO ¢ KOMOWHUPOBAaHHBIM
pacuenurenem, a cepur AE2000 — na Tok 10-100 A B omHO-, IBYX- U
TPEXIOMOCHOM HCTIOJTHEHHUAX. YMCI0 MOM0COB, HOMUHAIIBHBIM TOK aB-
TOMaTa M BHJ, pacnenurelisi 0003Ha4aloT LMppaMu U BKJIIOYAIOT B HOMEP
KOHKPETHOTO THIIA BMECTO HyJieli B 00O3Haue€HWM CepuH, Harpumep
AE1031, AE2144. [Tomumo 3TOro Ha IMMTKE WIKA HA KOPIYCe aBTOMAaTa
YKa3bIBalOT HOMUHAJIBHBIN TOK paclieTIuTels.

2.3.3. Mpo6GoUHbIe NpeaoxpaHnUTenu

Jns npepoxpaHeHuss KBAPTUPHOM 3JIEKTPOCETU OT KOPOTKOIO 3aMbli-
KaHUs Neperpy3o0K 4acTo yCTaHABIMUBAIOT HECIOXKHbBIE 10 KOHCTPYKLIUU U
JIeLLIEBbIE MJIABKUE NPEIOXPAHUTEH.
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B Takom mpenoxpaHuTene Npu MPOXOXKASHUN TOKa OOJIbINe TOMYCTH-
MOM BEJIMYMHBI, IEPEropaeT CreLrallbHO MoJ00paHHas TOHKas MPOBOJIO-
Ka, U [0/1aua 3JIeKTPUUYECKOro TOKa MpeKpalaercs.

Cxema 3alMThl JMEKTPUYECKMX YCTAHOBOK C MOMOUIBIO TJIABKUX
npegoxpaHuTeneil Hanbosiee mpocrta: He TpeOyroTcs TpaHchopMaTOPbI
TOKa W HaIPsDKEHUS, pejie U aBTOMAaTH4ECKHUE BbIKITFOUATENH.

B cerax Hanpsokenuem o 1000 B mnaBkue npenoxpaHUTeNd — oc-
HOBHOU BUA 3amuThl. [IpUMEHSIOT MJIaBKKE MPEAOXPAHUTEIN U B CETAX
Oonee BbICOKMX HampspkeHud a0 110 kB, korma oHM yoOBIIETBOPSIOT
TpeOyeMbIM MapaMeTpam U YCJIOBHUSIM DKCITyaTally.

[IpuHumn paboThl TIABKUX NpeJoXpaHuTeNlell OCHOBaH Ha TETUTIOBOM
JIeWCTBUM dJIeKTpudeckoro Toka. CormacHo 3akoHy Jbkoyns — Jlenua
MpU MPOXOXKAESHUHU TOKA MO NPOBOAHUKY BbIAENSIETCS ONPEIEICHHOE KO-
JIM4eCTBO Tersja. B HOpMasnbHBIX YCIOBUAX BCE TEIUIO, BbIEIsIEMOE Mpo-
BOJHUKOM, pacceuBaeTcs B OKpy:katouieil cpene. Ilpu Bozpactanuu Toka
KOJIMYECTBO BbIAC/ISIEMOr0 TEIa YBEJIMUUTCS, BOSHUKHET €ro M30bITOK,
KOTOpBIi He Oy/IeT ycreBaTh OTBOJAUTHCS B OKPYXKAIOIILYIO Cpelly, U TeM-
neparypa NpoBOJHMKA HAYHET MoBblIaThes. [1pu 3HaUUTEILHOM YBEH-
YEHUU TOKA MPOBOJHUK MOXKET HArpeTbCs A0 TeMMepaTypbl IIaBICHUS
MeTaJljia, U3 KOTOPOTO OH BBIMOJHEH.

Takum 06pazoM, eciu B onpeesieHHOM MecTe CeTH ClieflaTh BCTaBKY
W3 MPOBOJHUKA MEHbBIIETO CEUEHUs WM PYyroro Marepuasia, UMeoLLero
OoJblliee COMPOTHBIIEHHE, TO MPH YBETUYEHHWH TOKa 3TOT MPOBOIHUK,
Ha3bIBACMbIN MIAGKOU 6CMABKOMU, Oy1€T HArpeBaThCs CUJIbHEE, YeM JpY-
TUe YYacTKU CEeTH, U MPU JOCTHKEHUU OMACHBIX BEJIMYUH TOKa paciuia-
BUTCS U pa3opser Lernb. OueBUaHO, YeM 00JIblLLIe cHuila TOKa, MPOXOasLie-
rO MO IJIaBKOH BCcTaBke, TeM ObicTpee oHA meperoput. Ha atom siBineHunu
U OCHOBAHO JEHCTBME IUIaBKUX npenoxpaHutesie. IlnaBkyro BcTaBky
BBIOHMPAIOT ¢ TAKUM pacueToM, 4ToObl OHA TUIaBUJIACh PaHbIIE, YeM TeM-
neparypa npoBOJOB JIMHUW JIOCTUIHET OMAaCHOr0 YPOBHs WM Neperpy-
JKEHHBIH TTOTPEeOUTEIb BBIMIET U3 CTPOS.

[1naBkuii npenoxpaHuTe/ib COCTOUT U3 COOCTBEHHO MJIABKOW BCTABKH,
naTpoHa WU JepxKaTelisi, B KOTOPOM 3aKperuisieTcs MlaBKas BCTaBKa, U
MHOTrAA YCTpoO#cTBa, ObJeryarowero raieHue ayru. KoHipl rjiaBkoi
BCTaBKU COEAUHEHbI C KJIEMMaMH, C MOMOULIbIO KOTOPBIX MpeloXpaHu-
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TeJIb BKJIIOYACTCS B JIMHUIO MOCJIEA0BATEbHO C 3allUIAeMbIM MOTPeOU-
TeJIeM WJIM Y4aCTKOM LIETH.

Jns npenoxpaHuteneld ¢ MiaBKOM BCTaBKOW XapaKTepHbl TaKUe Ma-
pameTpsbl:

HOMMHAJIbHOE HampshKeHHe — HampshDKeHHe, IpU KOTOPOM Tpemno-
XpaHuTeNb paboTaeT JIUTENbHOE BpeMs;

HOMMHAJIbHBIA TOK — TOK, KOTOPBII TUIaBKas BCTaBKa BbIIEPIKU-
BaeT HEOrPaHUYEHHO JIOJITOe BPeMs;

3HaueHWe HOMHWHAJILHOTO TOKa, YKa3aHHOe Ha MpeJoXpaHuTele,
paBHO HaubOoNbIIEMy HOMHUHAJILHOMY TOKY IJIaBKOM BCTAaBKH, KO-
TOpast MOXKET ObITh YCTAHOBJICHA B iepKaTesb MPeI0XpaHUTEIs;
MUHUMAJTbHBIH UCTIBITATEIbHBIN TOK TNIABKOW BCTABKU — TOK, TIPH
KOTOpPOM BCTaBKa Meperopaet 3a Bpems Oonee | vaca;

KpaTHOCTh MHUHUMAJILHOTO HCIIBITATEIbHOTO TOKA — OTHOIIEHUE
MHHUMAJIBHOTO HCTBITATEIFHOTO TOKA K HOMHHAIBHOMY TOKY
IUIaBKOI BCTaBKH;

MaKCUMAaJIbHBIM HMCIIBITATEJIbHBIA TOK IUIAaBKOM BCTaBKM — TOK,
TPy KOTOPOM BCTaBKa MeperopaeT 3a BpeMs MeHee | uaca;
KpaTHOCTh MaKCHMAJIbHOTO HCIIBITATEIbHOIO TOKAa — OTHOIIIEHUE
MaKCHMaJIbHOTO HCTBITATEIbHOTO TOKAa K HOMHHAJIIBHOMY TOKY
IUTaBKOI BCTaBKH;

Tpe/iebHbIN OTKIIOYAIOIMUKA TOK (pa3pbiBHAs MOUIHOCTh) — TOK
(MOITHOCTB) KOPOTKOTO 3aMbIKaHHs, KOTOPBIM crocoOeH pazo-
pBaTh (OTKJIIOUUTH) MPEeIOXpaHUTEITb;

3allMTHAas XapaKTEepUCTHKAa TUIAaBKOW BCTABKM — 3aBUCHUMOCTH
MOJIHOTO BpPEMEHH OT MOMEHTa BO3HHUKHOBEHHS TOKa JI0 €ro OT-
KJIFOUEHUSI TJIaBKOM BCTAaBKOW OT BEJIMYMHBI TOKA, TMPOXOSAIIETO
yepe3 BCTaBKY, WM KPaTHOCTH 3TOTO TOKa K HOMHUHAIBHOMY TOKY
BCTaBKH.

OcHOBHasi XapaKTepUCTHKa IUIABKOH BCTaBKU — 3aBUCHUMOCTb Bpe-
MEHU ee meperopaHusi oT Toka (puc.2.26) — cTpOUTCS Ha OCHOBaHWUHU
SKCIEpUMEHTa /I MapTUM OJMHAKOBBIX MNpeAoXpaHuTesell, KOTopbie
MOCJIEe0BaTEe/IbHO MEPEXKUratoT Npu pa3HbiX Tokax. [Ipu sTom 3amepstor
BpeMs, M0 UCTEUCHWH KOTOPOro BCTABKA MEperopaer, U TOK, MPOXOAs-
M yepe3 BcTaBKy. KaxmoMy TOKY COOTBETCTBYET ONpEAETCHHOE Bpe-
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Ms neperopanus. [Ipy nocTpoeHun BpeMeHHOH KpUBOW MO ocu abcuuce
WHOTJIa OTKJIaAbIBAIOT He aOCOJIIOTHOE 3HaYeHHE TOKA, a OTHOLIEHUE TO-
Ka K ero HOMUHaJIbHOMY 3Ha4€HHIO.

iy

10cr

Puc. 2.26. Mpadmk 3aBNCMMOCTY BPEMEHN NEPErOPAHNSA NNABKOW BCTABKN
OT BENWYMHbI NIEKTPUYECKOrO TOKa

Ha BpemeHHO#H KpHBOii 0CO00 BBIACISAIOTCS CIEIYIOIIAE TOKH, KOTO-
Pbi€ UCNOJIBL3YIOTCS Il BbIOOPA MJ1aBKUX BCTABOK:
® [.n— HaMEeHbIIMKA W3 TOKOB, PACIUIABISAIOIIUX BCTaBKY (TpH
9TOM TOKE BCTaBKa €€ TUIABUTCS, HO B TEUCHUE HEOMPEACIICHHO
MPOJODKUTENBHOTO BpeMeHH (1—2 4); Mpu MEeHBIINX TOKaX BCTaB-
Ka y>K€ HE PacIuIaBIIIeTCA);
e Jjp— TOK, IpHU KOTOPOM IUIaBJIEHHE BCTABKH U OTKITIOUEHHE CETH
npourcxoauT uepe3 10 ¢ nocne ycTaHOBIEHUS TOKa;
® [.,w — HOMHUHAIIbHBIM TOK BCTaBKH, T. €. TOK, ITPH KOTOPOM BCTaB-
Ka UIMTEIbHO paboTaeT, He HArpeBasiCh BbILIC JOMYCTUMOW TEM-
reparyphl.
Yka3aHHbIC TOKU CBSI3aHbI MPOCTbIM COOTHOLICHUEM 1,0, = 119 /2,5.
TpeOyemblii muameTp TUIaBKOW BCTaBKUA MOAOHMPAOT B 3aBUCUMOCTH
OT HOMMHAJILHOIO TOKA. MHUHUMAaJIbHBIA TOK OMPEAC/ISIOT M3 MpudIiu-
JKEHHOT'O COOTHOILIEHMUS:

Inin = (1,3..1,5) Loon.
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[Io KOHCTPYKTMBHBIM OCOOEHHOCTAM Ppa3iUyaloT HIACIUHYANbLE,
nampounvie, mpyoounvie 1 npodouHvle pepoxpanuTtenu. Cuna Toka, Ha
KOTOpbI paccuMTaHa IUIaBKas BCTaBKa, YKa3blBaeTCsl Ha ee Kopiryce.
OroBapuBaeTcsl TaKKe MaKCUMalbHO AOMYCTUMOE HaNpsKeHHUe, MpU Ko-
TOPOM MOXKET UCIIOJb30BATHCS MPEAOXPAHUTENbD.

B kBapTupHO#H mpoBoaKe MOMY4UIM HauOoJbllee pacnpoCTpaHEHHE
T1aBKue MpobouHble npenoxpanutenu (puc. 2.27). Takol npemoxpaHu-
TeJIb COCTOUT U3 MAaTpoHa ¢ pe3bOoil, ykperieHHoro B (apdopoBoii Ko-
poOke c kpblmkoid. B matpoH BBuHuMBaetcs ¢apdopoBas mpoOka,
umerowas pe3b0y. BHyTpu npoOku HaxoauTcs MPOBOJIOYKA M3 JIETKO-
r1aBkoro Metayuia. OQUH KOHeL| [TPOBOJIOYKH MpHUMasH K pe3bbe, a apy-
roll — K MeTaJNIM4eCKOMY KOHTaKTHOMY ynopy. [Ipu 3amblkaHUN JTUHUU
MPOBOJIOYKA [EPEropaeT, U TOK NPeKpalaeTcs.

Pesbba Ha KoHue Mpo6ka
KOHTaKTHO MnacTWHbI Mnaskas nposonoka

KoHTakTHas nnactuHa .
KoHTakTHbIN ynop
KoHTaKT KoHTakTHas nnactuHa
@ —
T 1 L ] L T
MpoBsog 7" /
nogsoaa npOBO'CE’
ToKa vaytan
K KBapTUPHOW CETK

Punc. 2.27. KOHCTpyKUMsi Nnaekoro npobo4YHOro npeaoxpaHnTenst

[IpomblLIIEeHHOCTE  BbIMMycKaeT MpoOOUHbIE MpPEeAOXpaHUTENH TUIa
ITPC-10 u ITPC-25-25A ¢ nnaBkumu BctaBkamu. Ha puc. 2.28 npencras-
neH npegoxpanutenp thna [IPC-10 ¢ mnaBkoil BcraBkoil TIBJI-I-10A.
Oco0EeHHOCTBIO 3TOM KOHCTPYKLMH SIBASETCS TO, YTO MPHU MEeperopaHuu
MpedoXpaHuTeNs, A BOCCTaHOBJIEGHUs ero paboTbl, HEOOXOAUMO B
npoOKe 3aMEeHUTb TOJIbKO MJIAaBKYIO BCTAaBKY, B TO BpeMs KaK B Npelo-
XpaHUTeNne, MPeACTaBIeHHOM Ha puc. 2.27, NpUAeTcsl 3aMEHATh BCHO
MpoOKy.
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a 6
Puc. 2.28. NpegpoxpannTtene Tuna NMPC-10 (a) ¢ nnaskow Bctaskow MNBA-1-10A (6)

IIpenoxpanutens Tuna ITPC-10 ¢ nnaBkoii BctaBkoi [IBJI-I-10A pac-
CuuTaH Ha HOMHUHAJIBbHBINA TOK 10 A, HOMUHaNBHOE HampspkeHue: 230 B,
50T'n u umeer rabaputbl 62x72x35 mm. PazMepsl MIaBKOi BCTaBKH
NBA-I-10A — &16x33 mm. s npenoxpanurens tuna [1PC-10 B 3aBu-
CUMOCTH OT HOMHHAJIbHOIO TOKa BBIMYCKAIOT CJEdyIoLUe MJIaBKHe
Bcrasku: [IBJI-1-1 (1,0 A), [IBJI-1-2 (2,0 A), [1B/I-1-4 (4,0 A), [1B/]-1-6.3
(6,3 A) u I[IB/I-I-10 (10 A), a mns npegoxpanutens tuna [IPC-25-25A:
MBJA-11-10 (10 A), IIBA-1I-16 (16 A), IIBJ-11-20 (20 A) u TIBA-11-25
25 A).

) BHumanume. [ns npepotepaileHuss noxapa 3AMNPELWAETCA
BCTaBNATb B NaTPOHbl NpefoxpaHuTeneid BMeCTo NpoboK U BCTaBOK
reo3gM, LWypynbl, TOMCTble MpoBoda W Apyrue Tak HasblBaemble
"KYUKM".

2.3.4. Tpyb6o4Hble NpeaoxpaHUTenu

B HekoTOpbIX 37€KTpo- U paguonpudopax NPUMEHSIOT TpyOOuHbIe
npegoxpaHureny. B crneunanbHbIX NMIACTMHOYHBIX AepiKaTeNsX yKpern-
JieHa CTeKJIsIHHAs TpyOouka, BHYTPH KOTOPOHM HAaxXOAMTCS IUIaBKas mpe-
JIOXpaHUTeNbHAsg NMPoBOoYKa. KOHLIbI MPOBOJIOYKK MpUMAsHBl K MeTaj-
JIMYECKUM KOJIIIauKaM, KOTOpbIe 3aKperlieHbl Ha TpyOouke (puc. 2.29).

Ha ka>xaom ruiaBkoM mpeoxpaHuTene, Kak y’Ke 0TMeUanoch, yka3aHa
npeAenabHas BeJMYMHA TOKA, KaK MpaBWio B amnepax (A), Ipu KOTOPOM
oH cpabarsiBaer. [Ipu cropaHuu npenoxpaHurtess HEOOXOAUMO OCMOT-
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peTb BCIO KBAPTHPHYIO CE€Thb M YCTPAHUTb MOBPEKACHHUE. 3aTeM 3aMeHsI-
10T CrOpeBUIMK MpeAOXpaHUTENb HOBBIM, PACCUUTAHHBIM Ha TaKOH ke
ToK. CTek/siHHbIe TPYyOOUHbIe TUIABKHE MPEIOXPaHUTEIH BbIIYCKAIOTCS
Ha IAPOKHI AUAara3oH Toka cropanus: oT 32 MA a0 15 A (puc. 2.30).

Puc. 2.29. Tpy6GouHble NPeaoxXpaHnTenm Puc. 2.30. CreknsiHHbie TPYGOUHbIE
nnasKkvne NPeaoXpaHNTeNm

TpyOuarsie npeaoXpaHUTENH Pa3InYaIoT:
e 10 pazmepy — 3,0x9,5 mm; J3,6x10,0 mm; D4,5%14,5 mm (Ha-
npumep, FS-45 G-F-xxx); ©5,0x20,0 mm (Hanpumep, FS-52-G-F-
xXX); 6,3x32,0 mm (Hanpumep, FS-63-G-F-xxx);
® 110 BHEIIHEMY MCIOJHEHUIO — LUIUHIpUYecKue (sl YCTAHOBKH
B JepiKaTeib); ¢ BbIBOJAMU (IS MOHTa)Ka Ha MEYATHYIO TUIATY);
C HOXKEBBIMHU BbIBOJIaMH (TIPUMEHSIOTCSI B aBTOMOOUIECTPOCHHUHN);
SM-npenoxpaHutenu (TEXHOJOTUs, OCHOBAaHHAs HA TOHKHUX Me-
TANTUUECKUX TUIEHKaX, IJIsI MOOUITbHBIX YCTPOMCTB);
® 10 Marepually Kopiyca — CTEKJISSHHbIE U KEPAMHUYECKHE;
® 10 BpeMeHH cpabaTbiBaHUs — OBICTpPbIC, CBepXOBICTpbIE, C 3a-
JIePHKKOM;
® 10 BO3MOXKHOCTH BOCCTAHOBJICHUSI — OJIHOPa30Bble (BCe MIIaBKHE
npejoxpaHuTey; nocie cpadarbiBaHus TpeOYIOT 3aMeHbl) U ca-
MoBoccTaHaBnuBatouecs (Polyfuse).
Eciiv B HAJIMYKMK HET MPOMBILIJICHHOTO TPYOOUHOIO MPeJOXpaHUTeIs,
TO B KpallHeM cily4ae, MOXKHO BPEMEHHO COCJIMHUTL KOHTAKThI TPyOOUKH
MenHOM npoBosioukoi nuamerpom 0,2...0,25 mm. bosee TouHO 10m00-
path NpoBOA JJIs TUIABKOTO MPeAOXpaHUTeNsl TOMOXKeT Tabu. 2.7.
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Tabnuuya 2.7. Tpebyemnili Quamemp nnaskoll ecmasku npedoxpaHumerisi
8 3a8UCUMOCMU OM HOMUHaIbHO20 MoKa

Tox, A OuvameTp npoBoaa, MM
Meaob AnoMnHumn Cranb Onoso
1 0,039 0,066 0,132 0,183
2 0,069 0,104 0,189 0,285
3 0,107 0,137 0,245 0,380
5 0,180 0,193 0,346 0,53
7 0,203 0,250 0,45 0,66
10 0,250 0,305 0,55 0,85
15 0,32 0,400 0,72 1,02
20 0,39 0,485 0,87 1,33
25 0,46 0,56 1,0 1,56
30 0,52 0,64 1,15 1,77
35 0,58 0,70 1,26 1,95
40 0,63 0,77 1,38 2,14
45 0,68 0,83 1,5 2,3
50 0,73 0,89 1,6 2,45
60 0,82 1,00 1,8 2,8
70 0,91 1,10 2,0 3.1
80 1,0 1,22 2,2 3,4
90 1,08 1,32 2,38 3,65
100 1,15 1,42 2,55 3,9
120 1,31 1,60 2,85 4,45
160 1,57 1,94 3,2 49
180 1,72 2,10 3,7 58
200 1,84 2,25 4,05 6,2
225 1,99 2,45 4.4 6,75
250 2,14 2,60 47 7,25
275 22 2,80 50 7,7
300 24 2,95 5,3 8,2
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ITo u3BecTHOMY TOKY CrOpaHUs MPeJOXPAHUTENS BHIOUPAIOT TUAMETP
1 MaTepuall MpoBoJa.

i OMHOXKUITBHOTO MEIHOTO MpoBoaa nauameTpom d Gonbiie 0,2 MM
TOK cropanus I, (A) npeaoxpaHurelis ONpeie/sioT MO YNPOLIEHHON
opmyme

I, = 80-d°".

Jns mpoBoja Takoro ke THMa, HO MeHbiiero auamerpa (0,02-

0,2 mm), cipaBeaivBa dhopmyJa
I, = (d—0,005)/0,034.

2.3.5. ABTOMaTn4eCcKme npegoxpaHmTtenm

Haubonee ynoGHbl B 3KCIUlyaTallid aBTOMaTUYECKUE TPeJOXpaHUTENN
¢ OMMeTaNTMYEeCKOH IIaCTUHOM, O BUY HaroMuHatomue npodoynsie. Ha
puc. 2.31 mnpencrasnensl npenoxpanurenu cepun I[IAP mpousBonctsa
OO0OO "Cunossie mamnabl — 3aBoj, "Peoctar” (r. Benukue Jlyku [lckoB-
ckoii oomactu, http://www.reostat.ru/item_99.html).

KHonka
BO3BpaTa

BumeTtannuyeckas
nnactuHa

MpyxuHa

a 6

Puc. 2.31. O6wun Bng npepgoxpaHutenen cepmm NMAP nponsBoacTea
000 "CwunoBble mawwmHbl — 3aBog "PeocTat" (a) n yCTPOACTBO aBTOMATMYECKOro
npegoxpaHuTensa ¢ bumetannmyeckon nnactTuHon (6)

IInacTrHa mpenoxpaHUTENs paccUMTaHa Ha MPOXOXKACHUE dYepe3 Hee
TOKA OMNPEACICHHON BEJIMUMHBI. DJIEKTPUUECKas LEMb aBTOMAaTHYECKOTO
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NpeIOXPAHUTENSI COAEPIKHUT OUMETAIITMYECKYHO MiacTuHy. [Ipu mpoxox-
JCHHUHU TOKa 60]11)1116171 BCJIMYUHBI IJIaCTUHA HArpeBacTCsa U pa3sMbIKaCT
SIIEKTPUUECKYIO 1leMb. Ternepb, 4YTOObI MOSABHIOCH 3JEKTPUYECTBO B
KBapTupe, HeO6XOIll/IMO noaoXKaAaTb HECKOJIbKO MHUHYT, IMOKa IlaCThHA
OCTHIHET W MpPUMET MepBoHauaibHyto ¢opmy. [locie storo ciemyer
HaXkaTb Ha TOPLUEC NnaTpoHa KPaCHYK KHOIIKY, KOTOpas BOCCTAHOBUT KOH-
TaKT OUMETANTHYECKOM MIACTHHBI U MOJABHKHOTO KOHTaKTa. [TpoMbiti-
JICHHOCTb BbIIIYCKACT 3JICKTPOYCTAHOBOYHLIC p63b6OBble aBTOMAaTH4C-
CKHE BBIKIIOYATENH C OWMeTalTMueckoi rmnacTuHod Ttuma ITAP ¢
nokosiem E27 (tabu. 2.8) [10].

Tabnuuya 2.8. TexHUYeCKuUe xapakmepucmuku rnpedoxpaHumenel
asmomamuyeckux pe3bbosbix murna NAP npoussodcmea 3A0 "YOA3"
(2. Hebokcapel, cheaz@cheaz.ru)

Tun npegoxpaHUTesnsi aBTOMaTM4eCKOro
NapameTpo! pe3bboBoro

NAP-6,3 MAP-10 MAP-16 | NMAP-25
HomuHanbHbIA TOK, A 6,3 10 16 25
OnameTp He Gonee, Mm 40 43 43 43
BbicoTa He 6onee, MM 75 90 92 94
HoMunHanbHoe HanpsbkeHve, B 250
HomuHanbHas yactoTta cetu, Iy, 50
Llokonb E27
Macca, He 6onee, r - 85 106 110
Cpok cnyx6bl, neT 10
[[apaHTUIHBIN CPOK 3KcnyaTauun, net 2,5

[Ipenoxpanurenu aBTOMaTH4eckue pe3bOOBbIE MEPEMEHHOTO TOKa
tunoB [1AP-6,3, [1AP-10, I[1AP-16, I1AP-25 npenna3HaueHbl AJ1g 3aliu-
ThI OT TOKOB MEPerpy3ku U KOPOTKOTO 3aMbIKaHM, a TakKe JJIs Hedac-
ThIX OMEPATUBHBIX BKJIFOUCHUH U OTKIIOUYCHUM ObITOBBIX 3JICKTPUUYSCKUX
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cereil (puc. 2.32). Ilpegoxpanutenu tuna [IAP ycranaBnuBatoTes (3aBo-
pauuBaloTCs) B CTaHAAPTHbIe pe3bOOBbie MaTpoHbl. OHU OJTOBEYHBI,
Ha/IeXKHbI 110 KOHCTPYKLIUU, IPOCThI U YAOOHBI B 3KCILTyaTaLlly.

a 6 8

Puc. 2.32. BHewHui Bna, NnaBkMx npegoxpaHutenein
¢ BumeTannuyeckon nnactuHon MNAP-10 (a), MAP-16 (6), NMAP-25 (8)

2.3.6. TOKM KOPOTKOro 3amMblKaHUA

DJEeKTpPOTeXHUUECKUM KOpoTkuM 3ambikanueM (K3), kak u3BecTHO,
Ha3bIBaeTCs COCAMHEHUE TOKOBEAYLIMX YacTel pa3HbIX (a3 Wiu MOTEH-
LMaJIOB MEXKIY COOOH MM C KOPILyCOM OOOpYAOBaHUS, COeAUHEHHBIM C
3eMJIeld, B CETSIX IEKTPOCHAOXKEHUsI WM B 3JIEKTpolnpUeMHuKax. B pe-
aJIbHBIX YCJIOBUSX 3KCIUTyaTallu¥ MPUYMHON KOPOTKOTO 3aMbIKaHUS MO-
JKeT ObITb YXyALIEHHWEe COMPOTHUBIEHUS W30JSLMU BO BIAXKHON WIH XU-
MHYECKHM AaKTUBHOH cpele, HEAOMYCTUMBIH Meperpes M30JLMY,
MEeXaHUUYECKUE BO3IEHCTBUS, OIIMOOUHbIE BMELIATEIbCTBA IPU IKCILTya-
TaUuu, 06CayKUBaHUU, PEMOHTE U T. 1.

Bo Bpemsa K3 myTh Toka ykopauuBaeTcs, T. €. OH UAET, MUHYSI COIPO-
TUBJIGHUE Harpy3kd, MO3TOMY TOK MOXET YBEJIMYMUTBHCS OO HEIOITyCTH-
MBIX BEJIMYMH, €CJIM HANpsDKEHUE He OTKIIIOUUTCS MOA ASHCTBUEM 3alliu-
Tol. OAHaKko, Aa)ke MNpU HAJIWYMM 3alIMThl, OBIBAIOT Cllyyau, YTO
HanpspKeHHe He OTKIIoYaeTcs. DTO MPOUCXOAuT, ecan K3 BozHuKaeT B
YAAJeHHOW TOYKe, U K3-3a OOJBIIOrO CONPOTUBIICHHUS 10 MeCTa aBapuu
BEJIMYMHA TOKAa HEeloCTaTO4Ha [uia cpabaTbhiBaHUA 3aliuThl. HeB3upas Ha
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3TO, MIpU TAKOM 3HAYCHHUHU TOKA MOXKET HpOHSOﬁTH BO3TrOpaHHUE IMPOBOAOB
H, KaK CJICACTBHUE, BOSHUKHOBCHHUEC I10XKapa.

[ToaTromy HeoOxonum pacuer Toka koportkoro 3ambikanus (TK3). Ec-
JIM K CETH 3JIEKTPOCHAOKEHUsI MIPUCOCAUHSIOTCS APYTrUe JIeKTPOIpUEM-
HUKHK B OoJiee yaajieHHbIX mMectax, To BesnduHa TK3 moxer mMeHsThCS.
B Takux ciydasx moBTopHO TpeOyetcs paccumrate TK3 B mecte ycra-
HOBKHM HOBBIX dJIeKTponpueMHUKoB. Tak kak teruioBoe Bozaeiicreue TK3
3aKJIF0YAeTCs B Ileperpese annapaTrypbl U POBOAOB, TO MU BbiOOpe an-
napaToB, UX HYXKHO MPOBEPsTh 1o ycioBusiM K3, ¢ Tem, 4roObl OHU BbI-
nepxkanu TK3 B MecTe uX yCTaHOBKU.

Hapsiny ¢ ceTsimu ¢ rilyX03a3eMI€HHOW HEUTPaJIbIO CYLLECTBYIOT CETU
C W30JMpOBaHHOW HeHTpanbpio. Ha npaktuke B OOJBLIMHCTBE Cilyyacs
MPOUCXOAAT OAHO(A3HbIE KOPOTKHE 3aMbiKaHus. B ceTsix ¢ uzonmpoBan-
HOI HeHTpasblo MpHU COeTUHEHUH OJHOW (ha3bl C 3emiiell KOPOTKoe 3a-
MbIKAHWE HE BO3HUKAaeT U Oecrnepe0OWHOCTb 31eKTPOCHAOMKEeHUsI He Ha-
pyLIaeTcs, HO TaKOH PeXUM COOTBETCTBYET aBapUMHOMY COCTOSIHUIO U
€ro HeoOXOAUMO OTKITIOUUTD.

[Ipu 3amblkaHuM OOHOH (ha3bl Ha 3eMIIIO B CETAX C W3OJUMPOBAHHON
HeHWTpaJIblo HaNpsDKEHUs Ha ABYX Apyrux (azax nosbiuatores B 1,73 pasa,
a HampspKeHWe Ha HyJIeBOM TOUKE CTaHOBUTCS paBHbIM (pasHOMY Hamps-
JKEHUIO OTHOCHUTENIbHO 3€MIIH.

B cetsix ¢ riyxo3a3zemMieHHON HEHTpabto MpU coeuHEHUH (Ha30BOro
NpoBOJIA C 3eMJIeH meperopaer npeaoXpaHuTellb WK cpabaTbiBaeT aBTO-
MaTUYECKUH BBIKIIIOYATEIb, IIPY 3TOM 3JIeKTpOCHAOKeHUEe HapyLiaeTcs, a
NPy CropaHuM NPEeAOXPaHUTENsl MOTYT MOBPEAUTLCS OOMOTKM ABHUrare-
nieil mpu pabote Ha ABYX (hazax.

2.3.7. PacyeT TOKa KOPOTKOro 3aMblKaHUA

[lpu BbIGOpe ABB, HEeoOxoauMO 3HATH 3HAUEHHE ero Toka cpadaTbl-
BaHUs B peasibHbIX ycioBusix. HomuHan aBromara BblOMpaeTcs MCXOOs
W3 JOIYCTUMOM TOKOBOM HAarpy3ky NPOBOAHUKOB U NOTpebsieMoit MolLl-
HocTH notpebuteneil. JlomycTimas TokoBasi Harpy3kKa MpOBOJHHUKA, Kak
W3BECTHO, OIPENeJIIeTCS CEUYEHUEM I[POBOJHUKA U €ro MarepuajioMm.
Cnenyer y4uTbIBaTh, YTO TOK py, CpabaTblBaHUs MarHUTHOTO pacLEeNH-
Tessl aBTOMAToB, HANpUMep, OTBEHAIOLLEro XapakTepucTuke B, cocras-
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AA€T Lyaen = 3uon (Jow — HOMUHANIBHBIA TOK). OJJHAKO 3alLMTA MOXKET HE
cpabotatb, ecnu K3 nmpoucxonuT B ynajgeHHOH TOUKe, T. K. COTMPOTHBIIe-
HUE LICMH MOXKET OKA3aThCsl CJIMLIKOM OOJIbLUMM, U TOK OyAeT HeaocTa-
TOYHBIM JJisi cpabaThIBaHUs 3allUThl. B CBSA3U ¢ 3TUM BO3HUKaeT HEoO-
XOJMMOCTB pacyeTa Toka kopotkoro 3ambikanust (TK3) [11].

Tok KOpOTKOro 3aMbiKaHusi [, MOXKHO paccuuTath 1o GhopmyJie
_ Y%

7,42,

rae I, — Tok K3, A; Uy — dasHoe Hanpsokenue cetu, By Z, — co-
nporusieHye netiau "¢aza — Hysb'"; Z, — MoJHOoe conpoTuBieHue daz-
HOI 0OMOTKM TpaHcopMaTOpa Ha CTOPOHE HU3KOTO HarpspkeHus, OM.

[lonHoe conporusieHue Z; ¢pa3zHol 0OMOTKM TpaHChOpMaTopa MOXK-
HO OMpPEeACNUTh U3 GOpMYJIbl

K3

_ UK3 i UHOM

T 100V3 0,

e Liovs Usow — HOMUHAIIBHBIN TOK M HampspKeHue Tpancdopmaropa,
U, — HanpsikeHUe KOPOTKOIo 3aMbiKaHUs TpaHC(HOpMaTopa, BbIPaXKeH-
HOe B % OT Uy

COonpoTHUBIICHUE MET/IN PACCUMTHIBAIOT 10 (popmylie

Z, =yR*+X? .

rae R, — aKTMBHOE COMPOTHUBJIEHHE OAHOro mpoBoaa uenu K3, X, —
€ro MHIYKTHUBHOE COMPOTHBIIEHHE, PACCUUTAHHOE M0 YAEJIbHOMY MHIYK-
TUBHOMY COMNPOTUBJICHUIO, paBHOMY 0,6 OM/KM.

AKTHBHOE COMPOTUBJIEHHE OJHOTO TMPOBOAA OIpenaessercs Mo Hu3-
BectHOM (opmyae (1.2): R, = pl/S. llpu pacuerax TK3 ocerureabHOM
cetn Z.= 0,01 Om ~ 0.

Torpna Boibupaem ABB u3 ycioBusi, 4to Tok cpabarbiBaHusi pacLenu-
TeJls He JOJKEH NMpeBbIaTh 3HaueHus TK3, T. €. Lo < L.

3ameTuM, 4TO MpuUBeAeHHbIe pacueTHbie Gopmyibl TK3 noaxonst
TOJIBKO JTs UACATbHBIX YCIOBUH M HE YUUTHIBAIOT HEKOTOPBIX (PaKTOPOB,
HanmpuMep, HaJIM4Us CKPYTOK, YBEJIMUMBAIOLIMX COMpOTHUBIEHHE. bonee
TOYHBIE Pe3yJIbTaThl MOXKHO TIOJTYYUTh TOJIBKO HETOCPECTBEHHBIM 3aMe-
POM COMPOTHBIICHMUS.
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2.4. dneKkTponpoBoaa

2.4.1. HazHa4yeHue 3neKTponpoBoaoOB

OT cueTyrKa MpoBoJa UAYT K MPEJOXPAHUTEIILHOMY ILUTKY, & OT He-
ro y>Ke BHYTPb KBapTUpbl, 00pa3ys BHYTPUKBAPTUPHYIO 3JIEKTPOCETh, K
KOTOPOH MOACOEAUHSAIOTCS. PO3ETKU U JIEKTPOOCBETUTE/IbHASL apMaTypa
[12]. DnekTporpoBoiKa BHYTpH MOMEIIEHUH ObIBaeT OTKPHITON U CKPBI-
TOH. B ropoickux kBapTHpax WM KAMEHHbIX KOTTEKax B OOJIbLLIMHCTBE
CllyyaeB NPUMEHSETCs NPOBOJIKA, CKpbITas B cTeHaX. CKpbITas MPOBOJKA
Hanbosnee pacnpocTpaneHa u Oe3onacHa B dKkcrryarauuu. OCHOBHOM ee
HEIOCTaTOK — CJIOKHOCTb TPUCOECIUHEHHUs] HOBBIX TOKONPUEMHHKOB.
CKpbITbI€ NPOBOJIA BHIBOASAT HA MOBEPXHOCTb CTEH YePe3 W30JISILMOHHbIC
TpyOKH, BOPOHKH, (hapdopoBbie WM TIACTMACCOBBIE BTYJKH, UYTOOBI
NPUCOEAUHUTb MX K CBETWJIbHMKAM, HAPY>KHBIM BbIKJIIOUATEISIM, LUTEll-
CeJIbHBIM PO3€TKaM U APYTUM MpUOopam.

Bri6op criocoba mpoxsiagkd MPOBOAKH 3aBUCHUT OT XapakTepa Mome-
weHus (tadit. 2.9). B cyxux oramiuBaeMblX, a TAKXKE MOJACOOHBIX MOME-
HIEHUSX C OTHOCUTEJIbHOM BIIaYKHOCTHIO He Bbille 60% paspelnaeTrcs Bbl-
NOJIHSITh JIHOObIC BU/IbI 3JICKTPONPOBOaAKU [13].

Tabnuua 2.9. Budbi 3nekmponpo8odKu U criocob ee rnpoknadku e 3asucuMocmu
om ycnosuli okpyxarowiel cpedbi

Ycnosus okpy- Bua anektponpoBoaku n | Xapaktepuctuka nposoaos
Xatrowen cpeabl cnocob ee Npoknagku unun Kkabenen

OTKpbITas 3nNekTPoNpPoBoAkKa

Cyxue 1 BnaxHole Ha ponukax u knuuax HesawwuLieHHble
nomeLleHmns OJHOXWMIbHbIE MpoBOAA
Cyxue nomelleHnsi | Ha ponukax u knuuax CKpy4eHHble ABYXUIbHblE

nposoga
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Tabnuuya 2.9 (npodomkeHue)

YcnoBus okpy-
Xawuwen cpegpbl

Bua 3neKkTponpoBOAKMN U
cnocob ee nNpoknagku

XapakTepucTuKa NpoBOAOB
unu Kabenen

OTKpbITasi 3NeKTPONpPoOBoAKa

MomeLleHunsa Bcex
BUAOB U HapyXHble
yCTaHOBKM

Ha nsonstopax, a Takke Ha
pornukax, npeaHasHa4YeHHbIX
ONSt NPUMEHEHUSI B ChIPbIX
mecTax. B HapyxHbIx ycTa-
HOBKax POSMKM A5 CbIpbIX
mecT (60onbLUMX pa3mepos)
AonycKkaeTcs NPUMeHATb
TONbKO B MECTax, rae UCKIo-
YeHa BO3MOXHOCTb NPSIMOro
nonagaHns AOXAsS UNn cHera
Ha 3nNeKTPonpoOBOAKY

HesawuweHHble
OAHOXWUIbHbIE NpoBOAA

HapyxHble
yCTaHOBKM

HenocpeacTBeHHO Ha
NOBEPXHOCTN CTEH N Ha
CTpyHax, nonocax, apyrunx
HEeCYLUNX KOHCTPYKLMAX

Kabenb B HEMETannmMyeckom n
MeTannmyeckon obonoukax

MomeLleHunsa Bcex
BUAOB

HenocpeacTBeHHO Ha
NOBEPXHOCTN CTEH N Ha
CTpyHax, nonocax, apyrunx
HEeCYLUNX KOHCTPYKLMAX

HesawuweHHbIe n
3aLlUULLEHHbIE OOHO- 1
MHOTOXMUIbHbIE NPOBOAA.
Kabenu B HEMeTannM4eckomn
1 MeTannmyeckoi obonoukax

MomeLweHunsa Bcex
BUAOB U HapyXHble
YyCTaHOBKM

Ha notkax n B kopobax ¢
OTKPbIBAEMbIMU KPbILLKaMN

To xe

[MomeLleHunsa Bcex
BMAOB U HAapPYXHble
YCTaHOBKM (TOMbKO
crneuuarnbsHble
npoBoAa C HecyLmMm
Tpocom ans
Hapy>XHbIX YCTAHOBOK
n kabenn)

Ha Tpocax

CneuwnanbHble npoBoja ¢
HECYLLM TPOCOM.
HesawuiyeHHble n
3alUMLLEHHbIE O4HO- U
MHOTOXMIbHblE NPoBOAA.
Kabenu B meTannmyeckon n
HemeTannu4yeckon obornoykax




184

nasa 2

Tabnuuya 2.9 (npodomkeHue)

Ycnosus okpy-
Xatrowen cpeabl

Bupg anekTponpoBOOKu U
cnoco6 ee NpoKnaaku

XapakrepucTuka npoBogoB
unu Kabenen

CKpbITas 3neKkTponpoBoaka

[MomeleHunsa Bcex
BMAOB U HAapYXHble
YyCTaHOBKM

B HemeTannunyeckmx Tpybax
13 cropaeMblx MaTepranos.
B 3aMKHyTbIX KaHanax

CTPOWTENbHbIX KOHCTPYKLIWIA.

Mop, WTyKkaTypKoMn.
WckntoueHus:

1. 3anpewaeTcs
NPUMEHEHUNE U30NSALMOHHBIX
Tpyb C MeTannmM4eckoin
0605104KOI B CbIpbIX, 0c060
CbIpbIX MOMELLEHMSIX 1
Hapy>XHbIX yCTaHOBKaXx.

2. 3anpelyaeTcs
NPUMEHEHUNE CTanbHbIX TPYO
1 cTanbHbIX FIyXux kopobos
C TONLUMHOW CTEHOK 2 MM U
MeHee B CbIpblX, 0c060
CbIpbIX MOMELLEHMSIX 1
Hapy>XHbIX yCTaHOBKax

HesawuiyeHHble n
3alUMLLEHHbIE, OAHO- U
MHOTOXMIbHblE NPOBOAA.
Kabenu B HemeTannunyeckomn
obonouke

nyme, BlaXHble A
Cblpble nomMeLleHna

MoHonutHas YKnagka B
CTPOUTENTbHbIX KOHCTPYKLNAX
npu NX N3roToBneHnn

HesalyueHHble NpoBoaa

OTKprTbIe N CKPbITblE 3NEKTPONPOBOAKN

[MomeleHunsa Bcex
BMAOB U HAapYXHble
YyCTaHOBKM

B meTannnyeckux rubkmnx
pykaBax. B ctanbHbIx Tpybax
(0BbIKHOBEHHbIX U TOHKO-
CTEHHbIX) W FMYXMX CTanbHbIX
kopobax. B HemeTannunye-
ckux Tpybax n HemeTannu-
YeCKUX rnyxux kopobax

13 TPyAHOCropaemblx
maTtepuarnos. B nsonsuu-
OHHbIX Tpybax ¢ MeTannu-
yeckoi 060104KoN

HesawmiueHHble n
3aLMLLEHHbIE OQHO- 1
MHOrOXWIbHbIE NPOBOAA.

Kabenu B HemeTannunyeckomn
obonouke
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Tabnuua 2.9 (okoHYaHue)

YcnoBus okpy- Bup anektponpoBoaku U | XapakrepucTuka npoBoaoB
Xatrowen cpeabl cnocob ee Npoknagku unun Kkabenen

OTKPbITBIE W CKPbITbIE ANEKTPONPOBOAKNM

NckntoveHus:

1. 3anpewaeTcs
NPUMEHEHUNE U30NSALMOHHBIX
Tpyb C meTannmyeckon
0605104KOI B CbIpbIX, 0c060
CbIpbIX MOMELLEHMSX 1
HapyXHbIX yCTaHOBKaXx.

2. 3anpewaeTcsa
NPUMEHEHUNE CTanbHbIX TPYO
M CTanbHbIX TMyXNX KOpO6OB
C TONLUMHOW CTEHOK 2 MM U
MeHee B CbipblX, 0C060
CbIpbIX MOMELLEHMSIX 1
HaPYyXHbIX YCTAHOBKaXx

Hanexnoctb, 01roBe4yHOCTh U 6€30MaCHOCTb MPOBOJIKK BO MHOI'OM OII-
peaesnsiercst BLIOOPOM MPOBOJOB. B COBpEeMEHHOM CTPOMTENIbLCTBE HE PeKo-
MEH/IyeTCsl UCMOJIb30BaTh TOKOHECYLUMH Kabenb W3 allOMMHMS, T.K. 3TOT
MeTaJll OABEPIKEH KOPPO3KH, CO BPEMEHEM MEHSIETCSl €r0 KpucTalsIn4ecKas
CTPYKTYpa, a 3HAYUT U EKTPOIPOBOAALINE CBOHCTBA. YBEIMUYEHUE BHYT-
PEHHEro CONpOTUBJICHHsI TAKKX MPOBOOB BEJET K MOTEPSIM 3JIEKTPOIHEPrin
U pa3orpeBy MpOBOIOB U coenHeHnH. CKpbITasi POBOAKA, BLITIOHEHHAs Ha
OCHOBE AJIFOMHUHUSL, B XKWIIbIX Jomax ciyxut 30 net, a otkpeitas — 20 sier.
[o HabrOaEHUAM CHELMATUCTOB, 3a 3TOT NEPHOJ BUHWIOBAs U30JISILIMS CTa-
HOBMTCS JIOMKOM, B pe3yJibTare MnepeTupaHus NPOBOAOB yuallaloTcs cilydan
HETOJIHBIX KOPOTKHX 3aMbIKaHUH U, KaK CJIeACTBUE, NoxapoB. OTKasbl CTa-
PO#i ceTH MPOUCXOST, KaK MPaBUIIO, BHE3AIHO.

Menap — MeTa/ll ¢ MEHbUIMM 10 CPaBHEHHUIO C aJIFOMUHHUEM YAesb-
HBIM COITPOTHUBJICHUEM, 00J1alaeT BBICOKOW IUIACTUYHOCTBIO W CTOMKO-
CTbIO K KOPpPO3HUH, MO3TOMY MPH HNPOBEACHUU IEKTPOTEXHUUYECKUX Pa-
00T yalle UCONB3YIOT Me/HbIe NpoBoaa. [l MpoBOIKMU HYKEH MPOBOJ
BBI' (BuHUA-BUHUN-THOKHIA) ¢ IBOWHOW BUHUIOBOH M3onsuuei. [pyroi
TUN Kabesist Juis dJIeKTpoTeXHuYeckux padbor — NYM — kpome aBoii-
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HOM BUHWIOBOH W30JISILMM, UMEET NPOCIIOWKY M3 CWIMKOHA CO CHeLu-
aNbHBIMUA HErOprouMMH J00aBkaMu. [Ipu HarpeBaHHM CHJIMKOH 3aTBEp-
JIeBaET, KOKCYETCsl, MPeJoTBpallas CTeKaHWe M30JIALMH, a 3HAYUT, U KO-
pPOTKOE 3aMblKaHWe, JaXe ecld Kabellb pachoioKeH BEepTHKAILHO.
CeveHue MPOBOJOB AOJKHO COOTBETCTBOBATH MPEAINOJaraeMoi MOLLHO-
CTH 371eKTponpubopoB. Jlist 3Toro HEOOXOAUMO OMpPeNIeIUTh MPEANON0-
JKUTEJIbHBIH NepeveHb 3JIeKTPOIpuOOpPOB, NOAKIIOHAEMbIX K CETH, U MO/~
CUHTATh MX CYyMMapHYyIO MOIHOCTH (Tabmn. 2.10) [10].

Tabnuua 2.10. MowHocme nompebumenel afieKmposHepauu 8 keapmupe

BE€Hb
Ypose MowHOCTb,
MOLLHOCTH No- MoTtpeGutenu BT MpumeyaHue
Tpeburtens
OcsellieHune (0,1-0,2)/m*  |Be3 3asemneHns
Tenesusop, NPUEMHNK, (0,1-0,3)/wT. |JonycTnmo, Ho He
ManomowHble [[1K, TocTep, Mmukcep, XenaTesnbHO, BKMoYaTb
Kodemornka n T. n. MO HECKOJbKO LUT. B OAHY
po3eTKy. 3asemMnsTb
xenaTesnbHo
XonoaunbHuk, neinecoc, ((0,5—-1)/wT. [ns kaxgoro HyxHa
cTapasi cTmpanbHas CBOSl PO3€TKa, HA O4HOM
. MaLUUHa, KyXOHHbIA KOM- npoeoae 2—3 po3eTKU.
CpenHeit L » KyXC poBsoA p
MOLLHOCTY OaiiH, py4YHO 3NeKTpo-
w WHCTPYMEHT (Apens, 3a3emnatb 06s3aTenLHO
pybaHok, nuna,
ra3oHOKOCUNKa U T. 1n.)
OnekTpokamuH, YariHuk, [(1,5-2,2)/wr. [Onsa kaxgoro HyxHa cBos
nepeHocHas nnunTka, po3eTKa, C OTAENbHbIM
MoLiHble HaKoMWTENbHbLIA BOAO- NPOBOAOM W, XenaTenb-
HarpeBaTesb, CTaunoHap- HO, NPeAoXpPaHNTENEM.
HbIA 9NEKTPOUHCTPYMEHT
WT. N 3azemnaTb 0b6a3aTensHoO
ABTOMaTMYECKas (4—20)/wr. [ins kaxgoro HyxHa CBos
cTupasnbHas MalluvHa, po3eTKa, C OTAENbHbIM
CTauMoHapHas 3nekTpo- NpPOBOAOM 1 npeaoxpa-
nnuTa, NPOTOMYHbIN HUTENEeM, XenaTesnbH
BbICOKOMOLLHbIE a, npoto enem, xenare a
BOAOHarpeBaTenb, nevb TpexdasHas nogBoaka.
Ansa cayHbl, cuctema
OTONJIEHNs OMa, CBa- 3asemnsATb 06s3aTensHO
POYHbIN annapat n T. n.
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Jns pasHbIX BUOOB MPOBOIKU €CTb OINpele/ieHHas HOMEHKJaTypa
npoBoAoB U kabeneld. B HacTosliee Bpems B COOTBETCTBUU ¢ TpeOOBa-
Husmu ['OCT ans snexTponpoBojku B AoMe (KBapTUpe) B OCHOBHOM
MPUMEHSIOT MEeHbIe MPOBOJA CeueHUeM 1,5 MM U allOMUHHUEBbIE cede-
HUeM 2,5 MM ¢ aBoWHOW u3onsauueid. [IpennodururensHee ycTaHaBIUBaTh
MEJIHYIO 3JIeKTPONpPOBOAKY, T. K. MeAb objanaer jgydiueil mpoBOAUMO-
CTbIO U OoJiee miacTUiHa, yeM amomMuHuil. Heo6xoaumo mpegycmMoTpeThb
MOLIHbII BBOA AJISl BaLIEero pacnpeaenurenbHoro mura. B 3aBucumoctu
OT pa3Mepa XWIMILA M CyMMapHOH Harpy3ku CiedyeT HCIOJb30BaTb
TPEXCKUIIbHBIA MeAHbIH Kabenb cedeHueM He MeHee 6 MM. [[ns pasBoaku
PO3ETOK PEeKOMEHAYIOT MPUMEHATh MeIHbIH Kabenb ceueHueM 2,5 MM, a
JUIS OCBETUTENbHBIX IPyNI — ceYeHUueM 1,5 MM.

Bce npoBona, kak U3BECTHO, MOXKHO Pa3fefuTb MO 3aBUCUMOCTH HX
IUIOLAAU CEUSHMS KU OT JOIMYCTUMOrO 3HAYEHUsl, POXOIAIIEro TOKa.
Jns onpeneneHus Mmiolaav ce4eHUsl NpoBoAa HEOOXOAUMO 3HaTh Mak-
CUMaJIbHYIO CHUJTy TOKa, KOTOpasi BO3MOYKHA B MPOBOJHHUKE C YUE€TOM Ha-
rpesa ero uzonauuu. Pabovas temneparypa NpoBOAOB U LIHYPOB B Pe3U-
HOBOH M30/SILMU HE JO0JKHA npeBblath 65 °C, a B mi1acTMaccoBoOi —
70 °C. IIpu koMHaTHO1 TemnepaType 25 °C n10MmyCTUMBII MeperpeB u3o-
JISILMU He A0oJKeH npeBbimath 4045 °C.

3Ha4yeHus] TOKOB [ HECJIOXKHO ONpelesIUTh, BBIYUCIUB MACIOPTHYIO
MoIHoCcTh P motpebureneit mo dopmyne: = P/220 (Hanpumep, As
oborpesatens moiHocThi0 2000 BT TOK coctaButr 9 A, a ams 1aMmoyku
60 Br— 0,3 A), 3Hast cyMMapHbIii TOK BceX MoTpeOuTenell U yuuThIBas
COOTHOLLEHUS AOMYCTUMOMW AJIsl MPOBOJA TOKOBOW HAarpy3KH Ha CeUeHHe
(IpH OTKPBITOM MpPOBOJIKE): AN MEIHOro mpoBoaa — 10 A/MM’, a s
amoMHHHEBOrO — 8 A/MM’. TIpH BBINONHEHHH CKPBITOM MpOBOIKH (B
TpyOe Wiy XKe B CTeHE) W3-3a IJIOXUX YCIOBUH OXIa)KACHUs NpUBEIeH-
Hble 3HAYEHHUs MOXKHO YMHOXKUTb Ha MonpaBouHbld ko3¢ ¢uuueHt 0,8.
[Ipu oTHOCHUTENIBHO MaNbIX TOKAaX CEYEHHE >KUJ ONpeAessieT MPOUHOCTh
MPOBOAHHUKA, OCOOEHHO MPH COEIMHEHUH BUHTOBBIMU KOHTaKTHBIMU 3a-
kumamu. HMcxoas u3 3Toro, cedeHue MeAHOM KWIIbl HE IOKHO OBITh
MeHblle 1 MM, amoMuHHeBoi — 2 MM”. J[ OTKpHITOM CTallMOHAPHOI
BHYTPEHHEH NPOBOAKU Ha POJIMKAX CEUeHHE alOMHUHHUEBOW JKWIIbI He
JIOJKHO ObITh MeHee 2,5 Mm’. TIpHBeleHHbIE COOTHOIIEHHS IOBOJBHO
MPOCThI U IOCTATOUHBI U1l BBIOOPA MPOBOAOB B ObITOBBIX YCIOBHSIX.
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B Tabn. 2.11 npuBegeHa MakCUMaJIbHO JOMYCTHMasi MOILTHOCTb MeJI-
Horo Kkabens (0e3 3a3emiieHuUs) C ABYMS U 4eTbipbMsl skuiiamu. [Ipu Ha-
rpy3ke, IpuBeAeHHOM B Tabm. 2.11, Temnepatypa kabens nocturaer 80 °C.

Tabnuua 2.11. MakcumanbHo dorycmumasi MouHocmb 07151 MeOHO20 Kaberns
(6e3 3azemneHus)

Ceuenme »unbl, OBe xunbl, U=220 B Yetbipe xunbl, U= 380 B
M’ LA P, kBT LA P, kBT
0,5 - - - -
0,75 6 13 - -

1,0 10 2,2 - -
15 17 3,7 14 9,2
25 24 53 22 14,5
4 34 7,5 27 178
6 41 9 35 231
10 60 13 45 29,7
16 75 16,5 65 429
25 100 22 80 52,8
35 120 26,4 100 66
50 165 36,3 135 89,1
70 200 44 165 108,9
95 245 53,9 200 132
120 280 61,6 230 151,8
150 320 74 - -

bosiee TOUHO paccunTaTh HEOOXOAMMOE CeUYeHUE NPOBOIOB U Kabels,
rapaHTUPOBAHHO BbIIEPIKUBAIOLLMX JJIMTEIBHO AOMYCTHUMYIO TOKOBYIO
Harpy3Ky, MOXKHO NpH nomoiy 1adu. 2.12, B KOTOpOi npuBeaeHbl MakK-
CUMaJIbHO AONYCTHMbIE 3HAUYEHHsI TOKOBBIX HArpy30K JJjisi NPOBOAOB pa3-
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HOrO CEUeHHs U3 MeAM M ANTIOMUHUS MPU TeMIepaType OKpY KaroLLero
Bozayxa +25 °C u 3emnu +15 °C a1 yCpeIHEHHbIX YCIOBUM MPOKIAAKH.
OTUMU JaHHBIMHU MOXKHO BOCIOJIb30BaThCsl MpH BbIOOpE MiIoLIaau ceue-
HUs1 [TPOBOJOB AJIS1 BHYTPUKBAPTUPHON MPOBOJKH.

Tabnuya 2.12. Jonycmumbil 0numernbHbIt mok 01151 MPoeodos ¢ pe3uHo8ol
u NBX uzonsyued, A

ns Yucno M TMN NPOBOAOB,
TokonpoBoaswas oT- NPONIOXKEHHbIX B OAHOMW Tpybe
Kuna
Kpbi- Ba TPU yeTblpe | OOMH oouH
TOoMN A P P
nnowaae MPO-| onmo- | omHo- | o;Ho- | AByx- Tpex-
cevenus, |PVAMETP, KINaA" yynp- | xunb- | KUAb- | KMNb- Knb-
MM MM Ku HbIX HbIX HbIX HbIN HbIN
C MegHbIMM Xunamm
0,5 0,80 11
0,75 0,98 15
1 1,13 17 16 15 14 15 14
1,5 1,38 23 19 17 16 18 15
2,5 1,78 30 27 25 21
4 2,26 41 38 35 30 32 27
6 2,76 50 46 42 40 34
10 3,57 80 70 60 50 55 50
16 4,51 100 85 80 75 80 70
25 5,64 140 115 100 90 100 85
35 6,68 170 135 125 115 125 100
50 7,98 215 185 170 150 160 135
70 9,44 270 225 210 185 195 175
95 11 330 275 255 225 245 215
120 12,36 385 315 290 260 295 250
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Tabnuya 2.12 (okoH4aHue)

Ons Yucno n Tun NnpoBOAOB,
TokonpoBoaswas oT- NMpOJIOXKEeHHbIX B OQHOMN TpyOe

xuna Kpbi-

Toik nBa TpH YyeTbipe OAMH oAuH
nnowanb Mpo- | ogmo- OfHO- OAHO- OByXx- Tpex-
cevenus, AnaMeTp, knag-| wunb- KUnb- KUnb- XKunb- KNIb-

Mm2 MM Ku HbIX HbIX HbIX HbIi HbIi

C antoMrH1eBbIMU Xunamm

25 1,78 24 20 19 16
4 2,26 32 28 23 25 21
10 3,57 60 50 47 39 42 38
16 4,51 75 60 55 60 55
25 5,64 105 85 80 70 75 65
35 6,68 130 100 95 85 95 75
50 7,98 165 140 130 120 125 105
70 9,44 210 175 165 140 150 135
95 11 255 215 200 175 190 165
120 12,36 295 245 220 200 230 190

CrnenyeT 3aMeTuTh, YTO B Tabi. 2.12 mpuBe/eHbl yCpelHEeHHbIE 3Ha-
YEHUsI TOKOB, T. K. K&X/Ibli KOHKPETHbIN MPOBOJ OyJeT UMETh CBOIO J10-
MYCTUMYIO TOKOBYIO Harpys3Ky, KOTOpas KpoMe marepuaia MU CedeHus,
ellle 3aBUCUT OT YMCJIa KW, 00pa3ylolUX NPOBOJI, BUA U30JSILUU U €€
TOJILIMHBI, croco0a MPOKIaJKu U OKpyxKatolied ero cpenbl. CeueHus
TOKOMNPOBOSLIMX JKWJI POBOIOB U Kabenell B 371eKTPONPOBOAKAX J0J/DK-

HbI OBITH HE MEHee MpUBeJeHHbIX B Tabm. 2.13.
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Tabnuya 2.13. HaumeHblue cedeHust moKonpoeoosilux Xus nposodos
u kabeseli 8 371eKMpPonPo8oodke

MpoBoaHUKM

CeueHue xun,

MM2

men-
HbIX

anromMmum-
HUeBbIX

LUHypr Anga npucoeanHeHna ObITOBbIX SNEeKTPONPUemMHnNKoB

0,35

Kabenu gns npucoeanHeHnsa NepeHOCHbIX N NepeaBuMXHbIX
QNEKTPONPMEMHUKOB B NPOMBbILLUNEHHbIX YCTaHOBKax

0,75

CKpy4YEeHHbIE ABYXMITbHbIE MPOBOAA C MHOTOMPOBOOYHLIMY
XUnamu Ansi CTauyMoHapHOW NpoKNagaky Ha pormkax

HesawueHHble N30nMpoBaHHbIE NPOBOAA ANS CTaLMOHAPHOM
3MEKTPONPOBOAKM BHYTPY NMOMELLEHUIA:

HENOCPeACTBEHHO N0 OCHOBAHWUAM, Ha PONMKaX, KNMLUax un
Tpocax

25

Ha noTkax, B kopobax (Kpome riyxmx):

AONa Xun, npncoegnHAaeMbIX K BUHTOBbIM 3aXXnmam

ONS Xun, NPUCOEANHSAEMbIX NANKON:

OAHONPOBOJIOYHbIX

0,5

MHOTONPOBOMOYHBIX (TMOKIMX)

0,35

Ha n3onaTopax

1,5

HesawyieHHbIe N30MMpOBaHHbIE NPOBOAA B HAPYXHBIX
3MEKTPONPOBOAKAX:

no CTeHaM, KOHCTPYKUUAM U onopam Ha usondartopax;

25

BBOAbI OT BO3ﬂ,yLIJHOI7I JNIMHUN NO4 HaBeCaMun Ha Ponunkax

1,5

25

HesawmieHHble 1 3aWwnLeHHbIE 30NMPOBaHHbIE NMPOBOAA U
kabenu B Tpybax, MeTannuyeckmx pykaeax u rnyxmx kopodax

Kabenu n 3alwmLieHHbIe N30NMpOBaHHbIE NPOBOAA ANS CTaum-
OHapHOW anekTponpoBoaku (6e3 TpyO, pykaBoB 1 rMyxux KOpoOoB.):

AONa Xun, npncoegnHAeMbIX K BUHTOBbIM 3aXXnmam

ONS Xun, NPUCOEANHSAEMbIX NANKON:

OAHONPOBOJIOYHbIX

0,5

MHOTONPOBOMOYHBIX (TMOKIMX)

0,35

3almLeHHbIe 1 He3awMLEHHbIE NPOBOAA 1 kabenu,
NnpoknagbiBaeMble B 3aMKHYTbIX KaHanax Ui 3aMmOHONNYEHHO
(B CTPOUTENBHBIX KOHCTPYKLMSAX NN NOA, LUTYKATYPKOW)
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Jnst 5nekTponpoBoAKM BHYTPU MOMELLUEHUI MCIOJIb3YIOT CHelrallb-
HbIe MapKu NpoBoAoB (Tabm. 2.14).

Tabnuua 2.14. XapakmepucmuKku HEKOMOPbIX MapOoK U30/1UpO8aHHbIX poesodos
0ns sHymperHeUl nposodku

Mapka Pabouee | CeueHme, KpaTtkas Cnoco6
npo- Hanpsike- Mm? XapakTrepucTuka npoknagku
BOAa Hue, B

nBrPAa [MpoBopa, Mbkuin mea- OTKpbITO Ha

HbIA ABYXWIbHBIN C pornunkax

380 0,5-6 pe3VHOBON nsonaunen
B MONMNXIOPBUHNNOBON
obornouke

nre Mposoga rmbkuii ¢ B tpybax n

500 0,75-95 MEAHBIMM X1namn B MeTann4eckmx
NMONMXNOPBUHNIOBOM pykaBax
ns3onsauyun

nn.e [1BOViHOM MeaHbIN Moa wrykaTypkom B

NPOBOA, B MONUXIIOPBU- | KaHanax 6€TOHHbIX
500 0,754 HUOBOW N30NALMN nniT 1 Nnpubuea-
HWe rBo3asiMu K
CTEHe
MP-500 500 0,75-400 | MNpoBoa megHbIA ogHo- | B n3onnpoBaHHbIX
XKWMbHBIA C pe3nHoBor | Tpybax, Ha
ne- n3onsunen B oden ponukax, wnuuax
3000 OnJieTKe M3 XNon4yaTo- no AEPEBSIHHbIM,
3000 1,5-185 | BymaxkHon npskun, Npo- | METanMYecknm 1
NMUTAHHOW NPOTUBOrHW- | GETOHHBIM
JIOCTHbIM COCTaBOM NOBEPXHOCTSIM
PN Mposog meaHbIN, OTKpBITO NO
OLHOXWUITbHbIA B naHensim n ckpbiTo
500 0,75-6 PE3NHOBON N3onsAuNn C | B kOpobkax
MOSIMXNOPBUHNIOBOM
o6onoykon
MPr- 500 0,75-400 | 'mbkwniA npoBog ¢ 7 unu | B metannuyecknx
500 9 MeAHbIMKU Xunamm B | pykaeax
PE3VHOBOM U30MnALMM C
ner- 3000 1,5-135 ONNEeTKOM M3 Xron4yarTo-
3000 ByMadKHOW Npsku,
NpPOnNUTaHHON
ggord 6000 10-150 NPOTUBOTHUIOCTHBIM

COCTaBOM
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Tabnuua 2.14 (npodormxeHue)

Mapka Pa6ouyee | CeueHme, KpaTtkas Cnoco6
npo- Hanpsxe- Mm? XapaKkTrepucTuka poKnagku
BoAda Hue, B
PN 500 0,75-70 [MpoBopa, rmbkui OTKpBITO NO

MeAHbIN O4HOXWITb- naHensim n CKkpbITo
HbIA C PEe3VHOBOW B kopobkax
nsonsiynen nvweet
ONSIETKY, MOKPbITYIO
nakom
MPIrB 500 1,0-6 [MpoBopa, rmbkui [ns ctaunoHapHon
MeAHbIN O4HOXWITb- NpoKnagkn ans
HbIA C PEe3VHOBOWA npucoeanHeHns
n3onauuer B nonu- K NMOABWKHbIM
XJTOPBUHWITOBO 4yacTsIM aneKkTpu-
o6onouyke YECKMX MaLLMWH
npPN 500 1-95 [MpoBoA, ¢ MeagHbIMK [ns oTKpbITON
XKUramm ¢ pe3nHOBOW NPOBOAKM
(1,213 M30nsiLnE B ONneTke B yCTaHOBKaXx,
Kbl 13 CTanbHOM Tpebytowmx
1-35 NMPOBOSIOKN 3alUTbI OT fErkmx
(4 xunbi) NOBPEXAEHNA 1
Ons Kpennexus
ckobamu

MPLUMN 500 1-35 [MpoBog MeaHbIn To xe

B PE3MHOBOW N30Mns4Mn
C PE3VNHOBBIM LUI@aHroM
B OMNETKE 13 CTanbHOMN
NMPOBOSIOKN

nea 380 0,56 MpoBog megHbIN [nsa oTkpbITON
OBYXWIbHBIA B NPOBOAKWN Ha
PE3VHOBOI N30nALNN pOSiMKax B CyXux
B HEMpOonUTaHHON NomeLLeHNAX
onseTke

MPTO- 500 1-500 [MpoBoa, ¢ MegHbIMK B ctanbHbix Tpy6ax

500 (oaHo- Xunamu ¢ pe3anHoBON N TOHKMX MeTan-
XWNbHbBIA) | M3onsumei B obLyen nnyeckmx Tpybax,
NnPTO- 2000 1-120 onneTke 13 xsion4yaTo- METanIM4ecknx
2000 (MHoro- OyMaXkHOW Npsixu, pykaBax 4ns
XWNbHBIA) | NPONUTAHHON NPOTH- OTKPbITON NPo-
BOFHWITOCTHbBIM BOZAKW 1 CKPbITON
COCTaBOM NPOBOAKM
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Tabnuuya 2.14 (okoH4aHue)

Mapka Pabouee | CeueHme, KpaTtkas Cnoco6
npo- Hanpsxe- mm? XapaKTepucTuka poknaaku
BOAa Hue, B
AlNH 500 2,54 MpoBog ycTtaHoBouHbIA | [ToA WTyKaTypkon B

(2 xunbl) C antoM1UHNEBbIMU KaHanax 6eTOHHbIX
Xunamv ¢ HAMPUTOBON | NANT U
CBETOCTOWKOW pe3nHo- | npubusaHue
BOW n3onsuunen. rBo3asiMu K CTEHE
MoxeT bbb € 1, 2
unu 3 xunamm
ANMNB 500 2,56 OLHONEHTOUHBIN C
(2 vnu O HOMPOBOJIOYHbLIMM
3 xunbl) antoMnHNEBbLIMMN
XKuramu B NOAMXmnop-
BUHUOBOW N30NSALMN
AMNMNP 380 2,5-6 AntomunHneBbI nposog | Onsa npoknagku no
(1 vnu C pPe3nHoBOMN OEePEBAHHBIM
2 Xunnbl) n3onsumnen KOHCTPYKLMSM
XWnbIX JOMOB 1
XO3MNOCTPOEK B
CenbcKkomn
MECTHOCTY

AlP- 500 2,5-400 lMposoga ¢ antomu- B nsonupoeaHHbIx

500 HVWEBbIMU XWUnamn ¢ Tpybax, Ha
PE3VHOBOM M3onAUMEen | pornuvkax, wnmyax,
B obLwel onneTke us no AEPEBSHHbIM,
Xnon4aTobymakHo MeTanM4eckum n
NPsXK1, NPONUTAHHON ©ETOHHBbIM
NPOTMBOTHWUNOCTHBIM NOBEPXHOCTSIM
COCTaBoOM

[lociie yTouHeHHs Bcex napameTpoB JIEKTPONPOBOAKH MOXKHO NpH-
CTynaTh K pa3paboTKe MPOeKTa EeKTPOCHA0KEeHHsI KBAPTUPBI WITK IoMa.

[Ipu cocraBieHWU cXeMbl JIEKTPOCHAOXKEHUsST HEOOXOJMMO PYKOBO/I-
CTBOBAThCS HEKOTOPBIMH TOJIOKEHUSAMHU. [l KyXOHHOH TUTUTBI U BaH-
HOM KOMHATBI >KeJIaTeJIbHO IMPeLyCMOTPeTh OTAEIbHYI0 npoBoAky. [lo
KJTaCCHYECKOM cXxeMe KOHTYpPbI OCBELICHHS M PO3ETOK BBIMOJHSIOT pas-
JenibHO. Eciu Bbl MiaHupyere MCIoJib30BaTh NPUOOPbI U YCTAHOBKH C
MOIIIHOCTBIO MPUCOEINHAEMbIX YCTPOUCTB 2 KBT U BbIlLe, criemyeT npen-
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YCMOTpeTb COOCTBEHHbIH KOHTYp. |11 MHOTOKOMHATHBIX KBapTUp pac-
NPeAeIUTEM KOHTYPa TOKA MPUMEHSIIOT ABYXPSJHONH KOHCTPYKUMH ¢ 24
oTaenpHbIMU Mlowmagkamu. [locae cocraBneHus: cxembl TOKHbBI 0043a-
TEJIbHO OCTaTbCs PE3EPBHbIC IUIOLIAAKH [yl BO3MOXKHOIO PaCLIMPEHUs
umMeroLerocst 000pyaoBaHus 6e3 KpyIHbIX 3aTpar.

[IpuBenem npumep pacuera KOHTYpPOB JJIsi COBPEMEHHOUN BaHHbI: 1-H
KOHTYp MEpPEeMEHHOIo TOKa: OCBeLUeHHUEe (TPU MOAKIIOYEHHS), BEHTUIIS-
TOP, TeIIOU3JlyYaTellb, PO3ETKA HA YMbIBaJIbHUK ((heH, 3aeKTpoOpuTRa),
uITernceabHas po3eTka (CyUIMJIKa MOJOTeHel); 2-i KOHTYp MepeMeHHOro
TOKa: CTHpalibHas MallMHA; 3-H KOHTYpP MEPEeMEHHOro TOKa: CYLUMWJIKa
Oenbst; 4-ii KOHTYp TIEpeMEHHOr0 TOKa: yCTaHOBKa "Teruibld mon'"; 5-i
KOHTYp Tpex(azHoro Toka: 6oiiiep ropsyei BOJbl.

B npoekrax He Bceraa TOUHO yKa3blBalOT MECTa YCTAHOBKH BCEX 3Jle-
MEHTOB 3JIEKTPOIPOBOJKH, U MOITOMY MX NPaBUJIbLHOE pa3MeEllEeHHUEe Ofl-
PeneNnoT UCXO0AA U3 PEAIbHOTO MECTOIOJIOKEHHUS Pa3IniHbIX MOTPeOu-
Tenied. OTO J0JDKHO M30aBUTb B MOCJCLYIOLEM OT [MPUMEHEHHs
YAJUHUTENeH U ApYrux NpucrnocoOIeHni, KOTOpble He TOJIBKO CO3AatoT
Maccy Heyao00CTB, HO M CYLIECTBEHHO BIUSIOT Ha Oe3zonacHocTb. Cymie-
CTBYeT ABa crmocoba pa3MEeTKU 3JEKTPONpPOBOAKUA. MOXKHO HaMETHUTh
CHauaJla MecTa BCeX MoTpeduTesiel B Ka)K10M MOMELLEHHUH, a TIOTOM Ma-
TUCTpalbHble Y4YacTKM, BeAyllMe K [JIABHOMY paclpeieuTelbHOMY
wuTKy. [Ipy BTOpOM cniocobe uayT OT LIMTKA U M0C/Ie10BaTeIbHO nepe-
OupatoT koMHaThl. Bo Bcex moMenieHusIX Npexxae BCero HaMmeuaroT MecTa
YCTAHOBKHM CBETWJILHMKOB, PO3€TOK, PaclpeieMTelIbHbIX KOPOOOK H
CTaLIMOHAPHO 3aKpEeIUIeHHOW seKTpoamnmnapaTypbl. Bce ucTuHHbBIE pac-
CTOSIHUSI MEXK/1y JIEKTPOYCTPOMCTBAMH BHOCSIT B CXEMY AJIEKTPOCHa0XKe-
HU 1S OllpeaesieHus napaMeTpoB MPOBOOB.

[lociie nostyyeHus: JaHHbBIX 10 TOKOBOW HArpyske Ha pa3jiMUYHbIX yua-
CTKax U oOliell JyIMHe NPOBOAKH, MOXKHO BbIOpaTh Mapku KOHKPETHBIX
npoBooB [14]. IIpu 3TOM HY’KHO y4yecTb BHJ JEKTPUUECKON MPOBOJKH,
cnoco0bl ee MPOKIaJKH U XapaKTePUCTUKH OKpYXKatollei cpenbl, B KO-
TOpoil ee OyayT skcrulyatupoBats. Bee nmpoBoaa ciienyer ucnosib30BaTh
Mo WX HazHayeHHto (cM. Tabum. 2.14). Hanpumep, mapku AIITIBC, AITH,
AIIIB, AIIB, AIIPH npenna3HaueHbl Jyisi OeCTPYOHBIX CKPBITBIX NPO-
BOJOK, MpUYEeM IMOA LITYKaTypKy, BBIOJHIEMYIO MOKpPBIM CHOCOOOM,
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nomewator AIIIIB, AIIB, AIIIIBC, AIIH, B cBoro ouepear AIIP, I1I1B,
AIIIP — nnst oTKpBITOH MPOBOAKKM Ha ponukax U uzossitopax, AIIB u
[II1B moxxHo mpubuBath k creHam reo3asmu, a AIIIIB, AIIB, II1B u
AINNBC ynobHO KpenuTh Ha OTKPLITOM MoBepxHocTH ckobamu. Pac-
mUQppPOBKa yCIOBHOTO 0003HAUEHHUS] YCTAHOBOUHBIX MPOBOJOB JaHa Ha
puc. 2.33.

X XxX

XTTX XxX
L BykBa, xapaktepuaytowas MaTepuan TOKONPOBOASALLEN XuUrbl
(A — antoMuHWii, Megb — ByKBa onycKaeTcs)

Byksa M — nposog unw MMM — nnockuii npoeog 2- unu 3-XWUrbHbli

BykBbl, XapakTepuaylowye matepuan usonsumm
(B - IMBX; N — nonuatuneHosas; P — pe3nHoBas; H — HariputoBas)

Lindpel, YKasblBaroLwWwmne YUCIOo XUn n ceveHne

Pwuc. 2.33. Paclwundposka ycnoBHoro o603HayeHms ycTaHOBOYHbIX MPOBOAOB

B snexTponpoBoike NMPUMEHSIOT alIOMUHUEBbIE M MEOHBIE >KMJIbI.
OCHOBHBIM MaTepUaIOM [Isi U3rOTOBJEHUS] TOKOBEAYLIMX KW CILY>KUT
TIOMUHUIA — TPOBO/A U3 HEro JCLIEBJe MEIHbIX, HO UMEIOT psif 0CO-
OCHHOCTE W HEJOCTATKOB: MEHbILYI0O MEXaHMYECKYIO MMPOYHOCTb, Cila-
Oyl0 COIPOTHUBJISIEMOCTb MOBTOPSIFOLIMMCSI MEXaHWYECKUM Harpy3kam
(13rub, BuOpauus, kpydeHue U T. A.). Tak Kak NPOBOAUMOCTb MEIH Bbl-
e MPOBOAMMOCTH AJIFOMMHUS, IOMYCTUMbIE TOKOBbIE Harpy3KH Ha Mej-
Hble MPOBOJA BbILLE, U OHW BblIep)KUBalOT B 1,5 pasza Ooibliyto MIOT-
HOCTb TOKAa. MeJlHble MPOBOAA MPOUYHEE MPH PACTIKEHUH, HE TEKYT B
KOHTAKTHbIX 3a)KMMaxX U yCTOMuuBee k kopposuu. Iloaromy B mecrax c
MOBBILIEHHON OMacHOCTBIO (ChIPOCTh, BbICOKAs TeMMeparypa, TpyAHO-
JIOCTYIHOCTb JJIsli PEMOHTa W OOCIIy>KMBaHMs TPOBOJKH) MPEANOYTH-
TebHEE MPOBO/A C MEIHBIMU XKUJIAMU.

[MocneaHuii nokazaresb npu BoIOOPE NpoBoja — ero u3ossiuus. Hau-
Oonee ddexkTuBHbIE M3OJSLMOHHBIE MaTepUalibl: BYJKAHU3ALMOHHAS W
HalipuTOBas pe3uHa, a TaKXKe pazjMuHble BUAbl actmace. B Tabu. 2.15
MPUBEIEHbl OCHOBHBIE XapaKTEPUCTUKH MPOBOJIOB, MPEACTABICHHBIX Ce-
FOJIHSL HA POCCUMCKOM PbIHKE.
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Tabnuya 2.15. lposoda u kabenu, npuMeHsIeMbie 8 3/1eKMPOonPosodke

CeyveHue
Yucno

Mapka Kun, XapakrepucTuka
MMZ xun

[MpoBopa

I'Iposo,q C antoMUHUEBOMN XWUMOW U MOSTIUBUHUN-

AlNB 2,5-120 1 ~ o
XMopuaHoW naonauven

I'Iposo,q C almllioOMUHNEBBIMW XWUNamMu, NONTMBUHUIT-

AlNMB 2,5-6 2;3 | xnopuaHoW nsonaumnen, NNockuin, ¢ pasgenntenbHbIM
OCHOBaHWEM
2510 | 2:3;4 MpoBogA, c antoMUHMEBON XUMOR, HE pacnpocTpa-

ANMP HSAOLLE ropeHne pe3nHOBOW Usonaunen n

25
' pasgennTenbHbIM OCHOBaHNEM

[poBoA C antoMMHWEBON XUIOW, PE3VHOBOW
AlNP 2,5-120 1 n3onsiymen, B onneTke u3 xnon4yatobymaxkHon Npsixu,
NpPONUTaHHON NMPOTUBOrHMITOCTHBIM COCTaBOM

[MpoBoA C antoMMHMEBON XNIOW N PE3UHOBOW

AlPH 2,5-120 1 o . o
130onsaUven, B Heroproden peanHoBo o6ornovke

lMpoBoA C antoMUHWEBON XUION 1

AMIB 1-10 1 _ o
MOSIMBUHUNXITOPUAHON U3onAUmnen

AMIIMB 1,5-6 2;3 |Toxe, HO NSIOCKMIA C pa3genuTenbHbiM OCHOBaHWEM

[MpoBoA C MeaHO XUNOWA N NONMBUHUIXITOPUAHON
n3onsuyunen

MB-2 2,5-95 1 To xe, HO rMOKKIA

rnB-1 0,5-95 1

MpoBoa ¢ MEAHBIMM XWUMamu, NOSNBUHUNXIIOPULHON
nnB 0,754 2;3 |m3onsumen, NNOCKUA, C pasaennTenbHbIM
OCHOBaHWEM

[MpoBoA C MeaHOW XUNOW, PE3VHOBON N30NAUNEN, B
MnP 0,75-120 1 onseTKke M3 Xnon4atobyMaxkHON NPsKM, NPONUTaHHOWN
NPOTMBOIHWUNOCTHBLIM COCTaBOM

MpoBoa rmbknin, C MEHON XUIOW, PE3VHOBOW
nPr 0,75-120 1 n3onsiumen, B onneTke u3 xnon4yatobymakHon Npsixu,
NpPONUTaHHON NPOTUBOrHWUITOCTHBIM COCTaBOM

[MpoBoA ¢ MegHo MMOKON XNUIOK N Pe3MHOBOW

nPrn 0,75-120 1 o o .
nsonauven, obnagaroLien 3aWwmnTHLIMN CBOMCTBaMM

[MpoBoA C MegHOM XUMoW N PE3MHOBON N3onsAUneNn,

nePn 0,75-120 1 o o
obnagatoLien 3amnTHbIMW CBOACTBaAMU




198

nasa 2

Tabnuuya 2.15 (okoH4aHue)

CeyveHue
Yucno
Mapka Kun, Xapakrepuctuka
2 Hun
MM
Kabenu
Kabenb cunoBoi, ¢ antoMUHUEBLIMU XUamu,
ABBI 2,5-50 |1;2;3; 4 | NONMBUHMUNXITOPUAHOW N30NAUMEN, B NOMBUHWI-
XropuaHoi obonodke
Kabenb ¢ antoMMHUEBBIMU Xnnamu, pe3nHoOBOW
4-300 . o .
ABPI 25300 1; 2; 3; 4 | n3onsumein, B NONMBNHUNXNOPMAHON 06onoyke
' (6e3 nokpoBoB)
4-300 Kabenb ¢ antoMMHUEBBIMU Xnnamu, pe3nHoOBOW
AHPT 25300 1; 2; 3; 4 | M3onsiumen, B pe3MHOBOWN MacriOCTONKON N Heropto-
! Yeli obonouke (6e3 NoKpoBOB)
Kabenb cunoBoi, ¢ antoMUHUEBLIMU XUamu,
AlMNBI 2,5-50 | 1;2; 3; 4 | noNnMaTunNeHoBoWn n3onsaumnen, B NoOANBUHNUI-
XropuaHoi obono4ke
15-50 Kabenb crunoBon, ¢ MegHbIMN Xunamu,
BBI 2’5_50 1; 2; 3; 4 | NONMBUHNNXNOPUAHON N30MAUNEN, B MONIMBUHNI-
' XropugHoi obonouke
Kabenb ¢ MegHbIMM XnUnamn, pe3vHoBOW
BPI 1-240 [1;2;3: 4 MeA + PEINHC
n3onsiuMen, B NONMBUHUNXNOPUAHOM o6onoyke
Kabenb ¢ MegHbIMU Xnunamu, pe3nHoBow
HPI 1-240 |[1; 2; 3; 4 | n3onsiumen, B pe3vHOBO MacnoCTOMKOW U HEropto-
yen obonouke
Kabenb cnnoBon, ¢ MegHbIMN Xunamu,
nBr 1,5-50 |1;2; 3; 4 | noNMaTUNEHOBOW U3onsAunen, B NOANBUHNUI-
XropugHoi obono4ke

Ha oteuecTBEHHOM pPbIHKE KPOME MPOBOJOB POCCUICKOIrO MPOU3BOJI-
CTBa MOKHO NMPUOOPECTH U UX UMIIOPTHbIE aHAJIOrW. B HacTosiiee Bpemsi
B EBpone cyuiecTByIOT napajiesibHO ABE CUCTEMbl MAPKUPOBKU: HALMO-
HaJIbHAsl M MEXKAYHapOaAHas rapMOHU3UPOBAHHAS.

CrpykTypa 0003Ha4YeHUsl 110 MEXK/YHAPOIHON cUCTEME:

® HauajbHas OyKBa:

*

*

H — rapMoHu3upoBaHHas cucrema,

A — npy3HaHHBIA HAUMOHANbHBIN THIT;
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¢ 1u(POBOI KOJ TOMYCTUMOTO HAIPSKSHHS :
¢ 03 —300 B nepemennoro unu 300 B TpexdazHoro Toka;
¢ 05 —300 B nepemennoro unu 500 B TpexdazHoro Toka;
¢ 07— 450 B nepemennoro toka unu 750 B TpexdazHoro Toka;
e OyKkBeHHbIe 0003HAYEHHS TS U30JISIIMOHHOTO MaTepuaia:
¢ V — NONUXJOPBUHUIT;
¢ R —kayuyk;
e OykBeHHbIe 0003HaUeHHS U1 KaOenbHONH 000J0UKHU:
¢ V uR— u3onauuoHHselil Matepuan;
¢ T — TekcTunbHad omyeTKa;
e OykBeHHbIe 0003HAYCHUS I TeOMETPUHN MPOBOIA!
+ H— nnockuii nenumslii npoBox;
+ H2 — nnockuii Henenumblil mpoBox;
e OykBeHHOe 00O03HauUeHHe nocie neduca (BUA MpoBoaa):
¢+ U — 0aHONpPOBOJIOYHBI;
¢ K — TOHKONpOBOOUHBIN THOKHI MPOBOA MPH KECTKOW TpO-
KJIaJIKe;
¢ R — MHOronpoBosIOYHbIN MPH KECTKOMU MPOKIAIKE;
¢ F — TOHKOTIPOBONIOYHBIN THOKUIA;
® YUCJIO KU,
® Hajuyue 3alUTHOIO MPOBOJA!
¢ G — ¢ 3alUIUTHBIM OPOBOAOM;
¢ X — 0Oe3 Hero;
® [IONEpeuHblil pa3pe3 NpoBOAa B KBAAPATHBIX MUJUTUMETPaX.
IIpumep. Mapkupoka HOSVR —F 3 G 1 coorBerctByer 3- wiu 5-
JKAJIBHOMY TPOBOAY € 3aLMTHBIM MPOBOJAOM, HOIUXJIOPBUHUIOBOHN HU30-
JIIUMed, KaydyKOBOH OIICTKON M MOMEPEeUHBbIM CeUeHUEeM 1o 1 MM’ Ha
MPOBOJHUK, AJis epeMeHHoro Toka 300 B u ¢ rubxoii mpokiaakou.
Hapsiny ¢ HOBbiMU 0003HAUEHHMSIMU [TPUMEHSIIOT U CTAPbIC, KOTOPbIE B
COOTBETCTBUM C HAIMOHAJIbHBIMM HOPMaMU HayMHalOTCS ¢ OykBbl N
(I'epmanus). Tak, ninockuil npoBoz, NMpenHa3HAYEHHbIN AJ MPOKJIAAKH
MoJI ITyKaTypKoi, o6o3naqatoT kak NYIF; mpoBox ¢ omteTkoit u3 noiu-
xyiopBunuia — NYM, kaOenb ajis npokiaaxkuy B 3emiie — NY'Y, wiHyp ¢
pe3uHoBOM m3onsiuueid — NSA, npoBoaa, npeaHa3HAYeHHble AJis Mpo-
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KJIaIKU B HEMETANIMUECKUX TpyOax B CyXMX MOMEILEHUIX Ha LITyKaTyp-
Ke v noj Heil, — NYA.

Crnenys npuBeneHHOH MapKUpPOBKE HMMIIOPTHBIX IMPOBOJOB MOXKHO
caMoCTOsITeNbHO BbIOpaTh TpeOyemblii mpoBon. Hampumep, mns nauum
(c 3UMHUMHM mepenajaMu Temmeparyp), FOpPOACKONW KBapTHpbl U OaHu
Jydlue nokymnatb nposog NYM.

Cosert. byabTte 6antensHbl, He npuobpeTarite kabenb n NPoBOA y
MarioM3BeCTHbIX MPOM3BOAWUTENEN M MOCTaBLUMKOB, Kakon Obl 3a-
MaH4MBOW HX Oblna 3KOHOMWS Mpu Nokynke. [NoMHUTE, YTO LEeHON
BalLlel oWwmnOKN, CKYMOCTA UMM 3KOHOMUM MOXET OKasaTbCs YerioBe-
YECKas XKNU3Hb.

Cneunanuctel KabensHoro nentpa 3A0 "POCHUHBECT-3Onepro”
(http://www.chelkabel.ru) m3yunnm u npoaHaqTu3upOBaI MHOXKECTBO
CUTyalUud W MPUYMH aBapui, BO3HUKIUMX H3-3a NPUMEHEHHs] HeKauecT-
BEeHHOU (KOHTpa(aKTHOM) WIIM HECOOTBETCTBYIOIIEH KaOelbHO-TPOBO-
HUKOBO# Mpoaykuuu. Bee ux BrIBOABI puBeeHbI B Ta0. 2.16.

Tabnuya 2.16. Cnocobbl pacrno3HasaHusi HeKa4ecmeeHHOU (KOoHmMpagakmHod)
unu Hecoomeemcmayroujeli KabesibHO-NPo8oOHUKO80U NPOOyKyUU

Cutyauus Cnocobbl pacno3HaBaHUsA MocnencTBus
npooénembl
Kabenb ¢ C nomoLybio ommeTpa 3amepuTtb | Tenno, BbiAENSEMOE Ha
3aHWKEHHbBIM CONPOTMBIEHMNE XNibl NMNO0 TOKONPOBOASALLEN XUne npu
CeYEHNEM N3MEPUTb LUTAHrEHLUMPKYIIEM €€ | NPOXOXAEHUN NO HEl ToKa
anameTp, nocynTaTb No op- NpsIMO NPONOPLMOHASBHO
myne (1.2) conpoTmenexue, CONpoTMBMEHNIO; 6onbLUIMiA

CPaBHUTbL CO 3HAYEHWEM, Perna- | HarpeB Xunbl MPUBOAUT K
meHTupyembim FTOCT 22483-77. | pacnnaBnieHUIo U3onsauum,
KOPOTKOMY 3aMbIKaHU1IO U

Hanpumep, onsa MegHOM xunbl
BO3ropaHuio

ceuennem 2,5 Mm? no dopmyne
(1.2) Ha gnvHe 1 kM nonyyaem
conpoTueneHmne Ry = 6,67 Om.
ConpoTnenexne, pernameHTm-
pyemoe FOCT 22483-77 ans
ceyeHusi 2,5 MM? Rimax = 7,41 Om.
Ry<Rmax CNea0BaTENbHO, Ceve-
Hue cooTBeTcTByeT FOCT




KeapmupHas anekmponpogodka

201

Tabnuua 2.16 (npodormxeHue)

"Hr" Ha kabenb
6e3 noctdumkca

Cutyauus CnocoObl pacno3HaBaHuA Mocnencteus
npo6nembl

3ameHa BunayanbHbI ocMoTp. Ha ogHonpoBonoyHol xune

MHOronpoBo- [Mo FTOCT 16442-80 Toko- BblaeneHne Tenna oonblue, Yem

noyHoro kabe- npoBoAsLlas xuna Ha MHOroNpPOBOMOYHOW, HarpeB

ns ogHonpo- ceyeHnem cabille 16 Mm? XWnbl NPUBOAUT K

BOJIOYHbIM AomkHa 6bITb pacnsaBreHn0 N30NALUnM,
MHOrOMPOBOJIOYHOW KOPOTKOMY 3aMbIKaHUIO U

BO3ropaHuio

lMopmeHa [MoyTn He pacnosHaTb Kabenb ¢ noctdumkcom "Hr'"

kabens ¢ (Hanpumep, BBIHr) He

NoCTMKCOM pacnpocTpaHsieT ropeHue npu

npoknagke B nydkax, kabenb
6e3 aToro noctgukca
(Hanpumep, ABBI') He
pacnpocTpaHsieT ropeHne npu
OJVHOYHOI Npoknaake,
TpeboBaHWs N0 HepacnpocT-
paHeHWIo ropeHuns perna-
meHTupyeT FOCT 12176-89.

Mpu npoknaake kabens 6e3
noctdgumkca "Hr" B nyykax B
crlyyae BO3ropaHusi 0OqHOro
13 kabenen nnams
pacnpocTpaHMTCA U Ha
apyrue ka6enu, BMecTo
fioKanu3aumMm ovara noxapa

kabens

Ncnonb3osa- BusyanbHblin ocmoTp, CpokK akcnnyaTtauum kabens c
Hye kabens CpaBHEHMNE C NPOEKTOM pe3nHoBOM Usonsumen
C PE3UHOBON ropasfio MeHblle, Yem y
nsonsumen kabens ¢ NBX-usonsauuen.
BMECTO kabens Hanpumep, ans kabenen KI,
¢ NBX n3ons- KIXJ1 cpok cnyx6bl 4 rona
umen (noa- C MOMEHTA U3rOTOBMNEHUS,
MeHa) a ans kabenein BBI™ cpok
cnyx6bl 30 NeT ¢ MOMeHTa
BBOZA B 9KCMyaTaumo
HapyleHa BrsyanbHbIi ocmMOTp MonapaHue BOAbI,
TexHonoruns ("pakoBuHbI" B n30nAUMM) paspylieHme n3onauum
npon3BoaCTBa Kabens, KOpoTKoe 3aMblKaHUe
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Tabnuuya 2.16 (okoH4aHue)
Cutyauus Cnoco6bbl pacno3HaBaHUA MocnencTBus
npo6nembl
HapyweHa BusyanbHbIi ocMOTP npu MonapaHue BoAbl,
TexHonorms npoknagke (TpewmnHbl n paspyweHue U3onaumum

npu NepemoTke
kabens; Hego-
nyctum 6onb-

paspbiBbl N30MSLMMN)

Kabens, KOpPOTKO€e 3aMblKaHue

Lo 13rnb

kabens

HapyweHne BusyanbHbIn ocmoTp (BUTKM | HapyLueHrne reomeTprnyeckmx
YyCrnoBUiA TpaHC- | caasneHsbl gpyr Apyrom) pa3mepoB kabens MoxeT
NOpPTUPOBKN NPUBECTU K HapyLeHUIo
fapabaHoB nsonsauum

JeiicTus, npu oOHApyKEHUH NOBPEKACHUS Kabess:

e BbI30B npeacTtaButesns TIII unu nocraplKka, COCTaB/IEHUE aKTa;

e Qpoxur kabessi B MecTe NMOBPEIKACHHUS ¢ NOMOLIBIO CHELMaIbHOM
anmapatypsl (TpaHchopMaTOp MPOKUTA);

® BbISIBJICHUE MECTa MOBPEKACHUs Ka0E/si C MOMOLbIO aKyCTHue-
CKOM WJIM MHAYKTHUBHOM MHAMKALUK (IpUMepHas CTOUMOCTb 000-
pyaosanusi 400-500 Toic. py0. nis annaparypsl RD-4000 anriuii-
CKOTO MPOU3BOJICTBA);

® packorika rpyHTa ju0o pa30oop CTeHbI/TpaHLICH;

e MydToBaHue;

® BOCCTAHOBJICHUE I'PYHTA/CTCHbI/TPAHILICH.

CtoumMocTh paboT Uil BOCCTAHOBIICHUsS Kabelns, MPOJIOKEHHOrO B
3emJie, kosnebusiercst ot 100 1o 300 Thic. py6. B 3aBUCUMOCTH OT JJIMHbI

Y4acTKa U CPOUHOCTH MPOBeneHUs padoT.

B ciiyuyae BO3HUKHOBEHHS BOITPOCOB 110 BbIOOPY MapKHu U C€YeHHsl Ka-
6ebHO-NPOBOAHMKOBOM MPOJAYKLMHU ciieAyeT oOpallarbes K KBaludu-
LMpOBaHHbIX MeHepkepaM. llpodeccuonan 3Haer, kakyro KabesbHO-
NPOBOAHUKOBYIO MPOAYKLHIO MPUOOPECTH, COMHEBAIOLIMICS OJIKEH
npuciymarbCsa K MHCHHIO Cri€liMaIucTa.
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2.4.2. MoHTaX 1 yKrnagka npoBooB

YT0o0bI 3JIEKTPONPOBOIKA OCTaBaach O€30MacHOM J0JIroe BpeMs 1 He
nojBeprajach HeeJlaTeJbHbIM BO3ACHCTBUSM, €€ HYXKHO TPaBUIIbHO
pa3MecTUThb U yJa0xuThb [15].

Bubl paboT v HEOOXOAUMBIM UHCTPYMEHT:

e lI3MepeHue, KOHTPOIIb, pa3MeTKa: CKIaAHOH MeTp (TOJILKO W3 Aepe-
Ba), KapaHjail, OTOMBHON LIHYp, NPUOOpP /AJisi NPOBEPKU HAJIMUMs
HanpsHKeHUst, MpUOOP [yisi MPO3BaHKWBAHUS MTPOBOIOB (MPOOHUK).

e 3axpar, crubaHue M Apyrue MexaHuueckue paboTbl: NaccaTHKu
(C M30JIMPOBAHHBIMHK PYUYKaMH), TUWIOCKOTYOLbI, KPYIJI0ryOLibl, TPY-
60rub, wunubl aj1s crubanus TpyooK.

e 3a0uBaHue, j0s0/I€HUE, PE3KA: MOJIOTOK, CarOXKHbIN HOX, 3yOuIo,
usmMOyp.

e bypeHue, 3aBUHUYMBaHKE: Oyp, OTBEPTKA, racuHbIi KIHOY.

e [laiika: nasjibHUK, HOXKAAK, NasjibHAsl KUCJI0Ta, OJOBSIHHbIM MPUIIOMN.

Ha 3aBepuiatolemM srtamne 3J€KTPOMOHTaXKAa BBINOJIHEHHYIO padoTy
JIOJDKEH MPOKOHTPOIMPOBATH CHISLIMAJIUCT.

[lociie npuoOpereHus HEOOXOAUMBIX MPOBOAOB MEPEXOMSAT K MOJAro-
ToBKe Tpacchl. [IpoBoja MmpokiaabiBalOT TOJBKO MO BEPTUKAIBHBIM W
FrOPU3OHTAJILHBIM JIMHUSM, & UX PACIOJIOMKEHUE JOJKHO ObITh TOYHO H3-
BECTHO BO M30€KaHUe MOBPEXKICHUs ITPU CBEPJCHUH OTBEPCTHIA, 3a01Ba-
HUM TBO3JEH W T.A. ['Opu3oHTa/IbHAS MPOKJIAJKa MPOBOAMTCS Ha pac-
crosiiuu 50—100 MM OoT kapHu3a U Gasiok, Ha 150 MM OT mMoOTOJIKA U Ha
150-200 MM ot ruiMHTyca. BepTukanabHO MpoOJIOKEHHbIE YHACTKU MPOBO-
JIOB JIOJKHBI ObITb Y/1aJIeHbl OT YIJIOB NOMELLEHHsI, OKOHHBIX U JIBEPHBIX
npoeMoB He MeHee yeM Ha 100 mm. HeoOxoaumo mpociieauts, 4TOObI
MPOBOJ, HE CONPUKACAJICS C METANIMUECKUMH KOHCTPYKLUMSIMH 3/1aHUS.
[NapasienbHas npokiaaka BOu3M TPyOONPOBOJOB C rOPIOUMMH BELIECT-
BaMU (ra3om) BbITMOJIHSIETCS Ha paccTosiHUKA He MeHee ueM 400 mm. Ilpu
HaJIMUMU TOPSUUX TPYOONPOBOAOB (OTOIJIEHHE U ropsiuasi Boja) MpoBo/i-
Ka J10JKHA ObITh 3allylleHa OT BO3ACHCTBHUS BbICOKOH TeMIreparypbl ac-
0ecTOBbIMM IPOKJIAJKAMH, WM HEOOXOJUMO MPUMEHUTH MPOBOJ C 3a-
LIMTHBIM MOKPbITHEM. 3arpeuiaeTcsi NpoKJaAblBaTh NPOBOJA MyYKaMH, a
TaKXKe C PACCTOSIHUEM MEX1y HUMU MeHee 3 MM.
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Jlns 3aknanpiBaHusl IPOBOAKH B CTEHbI CIIEAYET HAUEPTUTh XOJ Ma30B
BHYTPU MOHTaKHBIX 30H. OTBEpCTHsl U1 PO3ETOK U pacHpeAeIUTeNbHbIX
KOPOOOK MOKHO BbLAOJIOUTH MOJIOTKOM U 3yOWJIOM UM cTameckoi. Jlns
oOneryeHus BbIMIOJIHEHUs STOM 3aadu CYLIECTBYIOT crelualbHbie Qpe-
3bl, KOTOPbIE MOXKHO MPUOOPECTH Ha pbiHKe. B kupnuuHOi Kiiaake nassl
MOXKHO Taroke (ppesepoBarb, A 4€ro ¢ MOMOULIbIO YIJI0BOro LUTUGO-
BaJIbHOIO CTAHKA HYXKHO CZeJaTh J1Ba Mapajjie/ibHbIX Haape3a BIOJIb JIU-
HUM pa3MELIeHUs MPOBOJIA, 3aTe€M BbIpe3aTb 0Opa30BaBLIeeCs] IPOMEXKY-
TOYHOE MPOCTPAHCTBO MOCPEICTBOM LIUTULEBOH (Ppe3bl.

MakcumanbHas riyOrMHa BEPTUKAIbHBIX MA30B 3aBUCUT OT TOJILLMHbI
cTeH, HO He ObiBaeT cBbime 6 cM. [lpu Tonmuuae crensl 11,5 cM rimybuna
nasza coctaBuT 2 cM, nipu 17— 3 cMm, npu 24 — 4 cm, npu 30 — 5 cm,
Npy TOMIMHE CBbllle 36 cM — MaKCUMajbHO BO3MOXKHas. ['opu3oH-
TaJlbHble Ma3bl pa3pellieHbl B CTEHAX, TOJILIMHA KOTOPbIX COCTaBJIAET
24 cm u Gonee.

OTKpbITYIO MPOBOJKY MPUMEHSIOT B OCHOBHOM B WHIMBHUIYajbHOM
JKUJIOM CEeKTOpe, U OHa HEJOCTaTOYHO Oe3omacHa B 3Kcmyatauuu. Ca-
Mas Oe3omacHasi B 3KCIUTyaTalldd — CKpbITas NPOBOAKA, U MOTOMY OHa
Haubosee pacnpocTpaHeHa. Takol THUIl MPOBOJKHU 3alUILEH OT MEXaHU-
YeCKUX MOBPEKIACHUN W BIMSHUS COJHEUYHbIX JIydei, MbUTM W ra3oB Ha
n3onsuuto. [lpu npoxiagke NpoBOAKY MOJ IITYKATYPKOW Ha AepeBSIHHOMN
CTEeHe MOJl MPOBOJa NOAKIAAbIBAIOT TPEXMUIIJIMMETPOBbIH clloi acOecTa.
OCHOBHOH HEAOCTaTOK CKPBITOW MPOBOIKU — HEBO3MOXKHOCTb 0Oe3 me-
penenKy NpUCOeAUHUTb HOBbIE TOKOIIPUEMHUKH.

B cBsa3u ¢ 3TuM, XKUBYIIMM B KBAapTUPax HYXHO OBbITh OUY€Hb OCTO-
POXHBIMU IPU Pa3IMYHBIX NMEPEKITIOUYCHUSIX 3JIEKTPUUECKUX MPOBOAOB U
3aMeHe BblIK/ItoUaTesaeid u pozerok. UToObl 3aMEHUTb WM JaXKe Hapac-
TUTb 3JIEKTPONPOBO, KOTOPbIH Bbl HEOCTOPOKHO OOJOMHUIH, MPUAETCS
cObuBaTh KadeabHylO IJIUTKY, KOTOPYIO Bbl, BO3MOXHO, COBCEM HENABHO
MOJI0XKUIIU, UHAa4Ye O MecTa COeIMHEeHUs POBOIOB BaM He A00paThbesl.

[Ipu pemMoHTe U MOAEpPHU3ALUH NEKTPONPOBOAKH MO CIIOEM CyXOH
LITyKaTypkd MpoOuBaTh B HEH KaHaBKU IO BCEH [UIMHE HE HYXKHO.
Cyxyto WTYKaTypKy OObIUHO 3aKpeIUIAIOT Ha CTeHE Ha peiKax, U MEeKIy
CTEHOM U IITYKAaTypKOH mmeercs: myctoTra. UYToObl MPONOKUTh MPOBOJA,
JOCTaTO4YHO MO Tpacce MPOOUTh B IUTYKATypKE HECKOJbKO OTBEPCTUH
nuametrpoMm 30-40 MM, uepe3 HUX MPOTOJIKHYTh KECTKYH MPOBOJIOKY,
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C TIOMOIIIBIO KOTOPO# 3aTeM MOXKHO MPOTAIUTh MPOBOJA 110 BCell Tpacce.
IIpn peMOHTe MPOBOIKH MOXKHO HCIIOJIb30BaTh CYIIECTBYIOIIUN HEHUc-
TpaBHbIN MPOBOJ B KAUeCTBE KOHIYKTOpa.

IIpn o6opynoBaHur NepeBSIHHBIX JTAYHBIX JOMUKOB U CTPOUTENIHCTBE
rapakeii MPUMEHSIOT CKPBITYIO MPOBOJIKY B CTaJIbHBIX WJIM TUIaCTMACCO-
BbIX TpyOax. [Ipu mpoxmiajake 3JeKTPONpPOBOJIKHA M3 HECKOJIbKHUX MPOBO-
J10B B TpyOax, BbIOOP TaKMX MPOBOAOB MPOU3BO/ST, HCXO/IS U3 MEHbBIIIETO
Ha 10-20% 3HaueHUs OOMYCTUMOIO TOKAa, MPUBEAEHHOrO Uil HUX B
taba. 2.13. Dro cBszaHO ¢ Tem, 4To B TpyOe MpoBoja HarpeBaloT Apyr
Jpyra v B TpyOHOM KaHaJjle YCJIOBUS OXJIXKICHHUS Xy>Ke, YeM Ha BO3IyXe.

Ecnu Hew3BecTHA MIOLIAAL CEUCHUS MPOBOJA S, TO U3MEPSIOT IITAH-
TeHIUPKYJIEM ero TuaMeTp d U BBIUUCIISIOT ee 10 U3BeCTHOU (hopMmyJie:

§=0,785-d’,

rie S — Miowaab ceueHns B MM”, d — M3MEpEeHHBbIH IHaMeTp MPOBO-
Jla B MM,

MuHuMalbHble CeYeHHWS TOKOMPOBOASIINX JKWJI H30JIMPOBAHHBIX
nposoaoB Mapku AIIPTO, I[1PTO, AIIB, 1B u . n., mpokJiagbIBaeMbIX B
Tpy6ax, COCTaBNAIOT | MM TS MEIHBIX M 2 MM’ ISl aliOMMHHMEBBIX
MPOBOJIOB. 3AE€Ch TOXKE CYLIECTBYIOT CBOM HOPMAaTHBBI, KOTOPBIMHU Clie-
IyeT pykoBoAcTBoBaThes. [Ipu mepecedennu ¢ TpyOaMu OTOIUIEHHUS pac-
CTOSIHUSL OT HUX J0 TPYO 3JCKTPONPOBOJAKHU JOJIKHbI ObITh HE MEHEE
5 cM, a npu napauienbHod npokinagke — 10 cm. Ecniu Ha Tpacce npo-
KJ1aJKK TpyOONpOBO/1a MMEIOTCS /IBa yrjia u3ruba, TO pacCTOSHUE MEKIY
KOpOOKaMH He AOJKHO MPEeBBIATh 5 M, a Ha MpsIMbIX y4acTkax — 10 M.
Merannunueckue TpyObl yK/IabIBAIOT C YKIIOHOM, YTOObI B HUX HE HaKa-
TUTHBAJICS KOHJIeHcaT. PaccTosHrue MexXIy TOYKaMU KpeTIeHUs OTKPBITO
MPOJIOKESHHBIX META/IMUeCKux Tpyo cocrasisier 2,5-3,0 M, a Ha W3ru-
6ax — 15-20 cm ot yrua.

B nocnienHee Bpemsi B COBPEMEHHbBIX JOMAX U3 MOHOJIMTHOrO OeTOHA
Y 1ipu 000pyI0BaHNH O(UCOB HIMPOKO MPUMEHSIOT TUTUHTYCHBIE 3JIEeKTPO-
MPOBOJKU. B 3JIEKTPOTEXHUUECKOM MJIMHTYCE MPEAyCMOTPEHO MATh Ka-
HaJIOB: B JIByX BEpPXHHUX YKJIAJBIBAIOT MPOBOJA T'PYMIOBOM 3JEeKTpUYe-
CKOM CeTH, B TPEX HMIKHUX — MPOBOJA PAJAMOTPAHCIISALIMH, TeaedOoHa U
TeNeBU3NOHHBIN Kabenb. [IpoBoma B mumMHTyce (UKCHPYIOT CHielualib-
HBIMU TJIACTMACCOBBIMU Kuuamu (puc. 2.34) uepe3 kaxasie S0-70 cm.
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Puc. 2.34. O6wmin B1A nnactmaccoBbIX KL, (a)
N nx kpenneHve (6)

Kiuupl no3sosisitor Tpyde nepemelarbesi BAOJIb CBOGH OCH B Cilydae
BO3MOXKHBIX TeMmrepaTypHbix Jedopmauunii. B Tadn. 2.17 npuseneHbl
pa3Mepbl M Macca M1acTMAacCOBbIX KJIMLl B COOTBETCTBUU C POCCUMCKUM

CTaHJAPTOM.
Tabnuua 2.17. [JaHHbie nnacmmaccosbIX Knuy
HapyxHbIn Pa3smepbl, MM Macca
Tun
anameTp Tpyo, Mm 1000 i, Kr
A B H L
n7sy3 25 14 16 53 43 14
nreys 32 16 18 64 56 21
nrry3 40 26 18 71 66 25
J178Y3 50 33 18 87 76 36
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Jlis mpoKJIaiKy MPOBOIOB MpY OrMOaHWM IBEPHOTO MpoeMa U ee Jie-
KOPaTUBHOIO O(OPMIICHHUS CAYNKHUT CHCLMUAIbHBIA AJIEKTPOTEXHUUSCKUH
HaJM4HUK. J[151 3THUX K€ MPOBOJOK CYLUECTBYIOT HAAIIMHTYCHBIE LITE-
CeJIbHbIC PO3ETKU, YHU(PULIMPOBAHHBIC MOHTAXKHbLIC KOPOOKU, TEICBU3M-
OHHbIE U TeneoHHbIe 6€30TPBHIBHBIE PO3ETKH.

2.4.3. UsrotoBneHue yrnyorneHnm
B OETOHHOM CTEeHe NPU MOHTaxe
3NEeKTPOnpoBOAKU

[lpu camMoCTOSITEILHOM MOHTaXKE€ YCTAHOBOYHBIX DJIEMEHTOB 3JICK-
TPOTPOBOAKH, HANpHMep, MEepeHoce SNNEeKTPUUECKOH PO3eTKU WIIW BbI-
KJIIO4aTelisl, MHOrAa BO3HUKAeT HeOOXOAMMOCTb M3rOTOBIICHUS YrilyOsie-
HU B OeTOHHOMW cTeHe. J{ns 3armyOneHnst B CTEHY CKPBITOM MPOBOAKH
NOJ PO3ETKH M BBIKIIOYATENIM JEJIatoT SIMKH, Moj rnpoBoja nepdoparo-
POM WM IMCKOBBIM WHCTPYMEHTOM BBITIONHSIOT ILITPOOBI, IMpeAcTaB-
JsifoLIMe co0Ool KaHaBKY B CTEHE, Kylla YKJIaJblBaeTCsl MPOBOJL U 3aKpen-
nsiercst anebactpoM. [IpoBoaa MOXKHO MPOCTO YKJIAABIBaTh B WITPOOy, a
MOXKHO BCTaBUTb B IO(PUPOBAHHBIM LUIAHT WM TUIACTUKOBYIO TpPYyOy
(ecnu Hy’KHO 0OecneYuTh BO3MOKHOCTH TMOCIENYIOmeld UX MepeTsHKKU
win 3aMeHbl). ['odpupoBaHHbIi LUIAHT, TaK WM MHAuYe, MOXKHO CJlyvai-
HO TIOBPEIUThH JpeNiblo TPH CBEpPJICHUH OTBEPCTUSl B CTEHE, a JBOMHAs
M30JISILMSL COBPEMEHHBIX MPOBOJOB BIOJIHE 3aUIMIIAET OT YTEUKHU TOKa.
OTYacTH 3aLIMTUTH CKPBITYIO MPOBOJIKY, @ TOUHEEe MaKCUMAIIbHO 3aTpy/I-
HUTb MEXaHUYECKOE TMOBPEXICHUE €€ MOXKHO, €C/IM BCTAaBUTh MPOBOJIA B
Jkene3Hble TpyOku. Becbma addekTriBHA 1 npuHsATas 32 pyOexkoM Tpex-
NPOBO/IHASI CXeMa AOMalllHeH NPOBOAKH B 3a36MJICHHOM KOXKYXe€.

Jonbutb GeToH Jiydille MOLIHBIM Tep(opaTopoM — HHCTPYMEHTOM
co crnieldasibHOM Hacaakol. Takyro paboTy >kenaresibHO JeaTh B OyaHuUe
JIHHU, T. K. BO3HUKaeT MHOTO IIyma | meitd. Mcnosnb3oBanue mrpobopesa
1o OETOHHBIM CTEHaM, 10 MHEHHUIO CHELIMAIUCTOB NPAKTUKOB, HE COBCEM
OTpaBIaHO HU SKOHOMHYECKH, HU mpakTtuuecku. [lo Bpemenu momyuaer-
csi naxe OoJible B CPaBHEHUM, HANpumep, ¢ paboroit Goarapkoii. Bee
PaBHO TOTOM MPHUXOAUTCS OJTO TMOMYUILATH MepdopaTopoM cuenaHHoe
yrayonenue. Lltpodopes uenecoodpaseH npu 00Jbliux 00bemax padoT
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MO KUPNU4YY, TUICY U T. ., HO TOoJbKO He no Oertony. LllTpoGopes He-
CKOJIbKO Y100Hee, laxke XOTsl Obl TeM, YTO K HEMY MOXKHO MOJICOCAMHHUTD
nbiiecoc. Bpems BblpyOkd SIMKM A/ YCTAaHOBOYHOH KOpoOku B OeTo-
He — 2-3 MUH, a MeTpa WTPoObl — 1-2 MuH.

[Ipu uzrorosnenun yriy6nenus B OeToHe, ¢ momolubto nepdopatopa,
Jydlle MoJb30BaTbcs HAacalKoH-3yOunoM, a He KOpOHKaMHu Ui yriyoJe-
HHUH NOA yCTaHOBOYHbIE KOPOOKHM B OeToHe. DTO CBSI3aHO C TeM, YTO NpHU
MOMaJaHuM Ha apMaTypy ¢ KOPOHKM 4acTo cieTaioT 3yOba. KoHeuHo,
yriayOjieHue NojiydaeTcs He COBCEM POBHOE, HO 3TO HE BaXKHO, T. K. B
npolecce 3aMypPOBKH YCTaHOBOUHOW KOPOOKHM MPOMCXOAMUT BbIpaBHHUBA-
Hue mecta. KopoHka, olHaKo, He3aMeHHMa Npu paboTe Mo KUpnudy, me-
HOOJIOKaM, TMIICY U T. II.

Jl7is BBITIOJTHEHUS] TOPU3OHTANIBHBIX TPOO Ha BbicoTe Oojee 165 cMm
MOHAAO0ATCS. KO3JIbl WM KpPENKUi CTOJ, MOCKOJbKY Npu A00JIeHUU
HYXKHO CWJIbHO H&KMMaTh Ha UHCTpyMeHT. Eciiu 310 nenaTth Ha CTpeMsiH-
K€ U HalpaB/ATh YCUJIMe BOOK, TO MOXKHO YNacTh U NONYYUTb TPaBMY.

Jns nponuna B OeTOHE WK KUpNUYE KaHAIOB AJIsl IPOKIAaAKU CKPbI-
TOH 3MEKTPONPOBOAKU WK TPYO €CTb CreLualbHble UHCTPYMEHTbI, Ha-
npumep, 6opozgoaens! (uutuepessl). bopoznonensl paboTaloT npakTH-
yecku 6e3 MbLIH.

[Ipu BbIOOpe Oopo3nonena, a TakkKe APYroro MHCTPYMEHTA, HY>KHO
MOMHUTb, YTO ObIBa€T MHCTPYMEHT ObITOBOU M npodeccruoHanpHblid. OT-
JUYMe MEXIY HUMH 3aKJI04YaeTcsl B Ha3HAYeHUH, KOHCTPYKLIMHU U LICHE,
MpUYeM AOCTaTOYHO CYLIECTBEHHOE. BBITOBOII MHCTpYMEHT aeuieBie
npo¢)ecCUOHANBHOIO U PacCUUTaH Ha MeHbLIMe Harpy3ku. Ero koHct-
PYKLIMSI HECKOJIBKO MHAsl, HO 3TO HE 3HAa4YMT, UYTO OH XysKe. OH BBINOJIHSIET
Te ke (PYHKLUU, YTO U NPOdecCHOHATbHBIN, U C T€M K€ KauecTBOM, HO
BpeMsl HenpepbIBHOM paboTbl MEXaHM3MOB M OCHACTKU CYLIECTBEHHO
MEHbLIE, XOTSI U BIOJHE JOCTATOYHOE AJIS AOMa. A Ha COIKOHOMIIEHHbIE
JEHbIH JIydllle KyNUThb ellle OIWH MOJIe3HbIH U HyXHblil MexaHusM. bo-
po3a0aesbl pa3aIMyaloTcs MO CBOEMY [JIaBHOMY MapameTpy: riyOuHe u
LIMpUHE Bblpe3aeMON KaHaBKM B OeToHe wiu kupnuue. Uto kacaercs
MOLIHOCTU UHCTPYMEHTa, TO, YeM 0Opo3707es MOILHEe, TeM OH Iiy0Oixke
cnocobeH caenaTh kaHaBKy. Hemanoe 3HaueHHe MMeET BEC MHCTPYMEH-
Ta, T. K. OT 3TOT0 3aBHCUT yTOMJIIEMOCTb BO BpeMs paboTel. B Tabn. 2.18
MpUBEACHbl TEXHUUECKHE AaHHbIE HEKOTOPbIX TUIIOB OOPO310JeIOB.
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Tabnuuya 2.18. TexHuyeckue daHHbIe 60po30odenios

Mapka ny6éuna | WupuHa | NoTtpebnaemasa | Macca, kr BHewHun
KaHaBKM, | KaHaB- MOWHOCTb, BT BuUA,
MM KU, MM puc. 2.35

BOSCH
65 A 20-65 20-40 1679 8,4 a
MAKITA
SG 1250 0-38 0-35 1400 41 6
BOSCH
20 CA 0-20 30 520 2,8 8
BOSCH
GNF 35 0-35 3-39 820 4.1 e
CA

B Gopo3monenax MCHONB3yIOT CrelUalbHble alMa3Hble OTpe3HbIe
KpYyru, Kak NpaBuiio, pa3paboraHHbie (GUPMOI-u3roroBuTeseM (crew-
MPUHAIIEKHOCTE), KOTOpble O00ECNeurBalOT ONTHMAIIBHBIA pe3ysbTar
npu paboTe B caMblX pa3jiMyHbIX MaTepHaiax.

Vkaxxem CECPBUCHBIC 0COOEHHOCTH 60p03I[O,I[GJ'IOBZ

0€30MacHOE U ONTUMAJILHO IPrOHOMUYHOE OOpaLlCHUE;

npeaoxpaHuTesibHas OJOKMPOBKAa HENpPeAHAMEPEHHOIo MOrpyxe-
HUSI OTPE3HOTO KPyra;

TOYHEHIIas YCTaHOBKa FJ'IY6I/IHI>I pe€3aHus IO LIKaJIe;

peryjmpoBKka HIMWPUHBLI pE€3aHUd C ONPCACJICHHbIM LIaroM B 3aBU-
CHMOCTH OT MOJICJIH;

apperupoBaHue (OJIOKMPOBAHUE) LIMMHJICIS IS JISTKOW 3aMEHbI
KpYyTIOB;

OTCEK KJIIOYECH HA MallMHE;

MOJICOeTMHEHHE TBLIC0TCOCA;

OTKJIIOYAIOLIMECS LIETKH.

B xommiexr nocraBku Oopo3nonena, Kak NpaBWIo, BXOIST NpPUHAI-
JISKHOCTH: JOMNOJIHUTEIbHAs PYKOSATKA, 2 ajiMa3HbIX JucKa, LaiObl
(ynopHas 1 5 pacnopHbIX), 3a)KUMHas raiika u Keic.
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Puc. 2.35. Boposgopensl: a— BOSCH, 65 A, 6 — MAKITA SG 1250,
8 — BOSCH 20 CA, 2 — BOSCH GNF 35 CA

Llena Ha Gopozmoaensl konebnercs ot 10 go 30 TeIic. py0., B 3aBUCH-
MOCTH OT MOAEIH. YUUThIBAsk BHICOKYIO CTOMMOCTb UHCTPYMEHTA, a TaK-
K€ OTCYTCTBHE HEOOXOAMMOCTHM €ro 4acToro WCIOJb30BaHUS, HUMEET
cMbIcT Opats Gopo3nodensl B (pupmax mpokara MHCTpymeHTa. B tabim. 2.19
JUId [IpUMepa NpUBENEH MpercKypaHT mpokara Ooposnonena, yaapHOH
npenu u nepdoparopa B8 OO0 "HBD® ®AKTOTYM" (r. Cankr-Iletep-
Oypr, http://www.prokatinstrumenta.ru/).
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Tabnuuya 2.19. lNpedickypaHm npokama HeKomopsbix uHcmpymeHmos ¢ OO0
"HB® ®AKTOTYM" 2. Cankm-lNemepbype

HaumeHoBaHue Llena sanora | LleHa npokara Llena npokaTa
3a AeHb 3a Heoesnwo
pyo.
Boposnonen BOSCH
GNF 35 CA 1400W 8000 300 1750
YpapHas gpenb
MHTEPCKON AY-750- 1000 180 910
OP 750W
Mepdopatop BOSCH
GBH 2-26 DFR 800W 6000 280 1680
lMepdopatop
MILWAUKEE PPH 26XE 5000 250 1470
800W
Mepdopatop METABO
KHE 26 Contact 800W 6000 280 1680
Mepdopatop AEG PN
2200 RX 620W 4000 250 1470

Mpumeyanue. [Ina odopmneHns Aorosopa npokara Heobxoammo
VMMETDb JIMYHbIA MacMopT C NOCTOsIHHOW peructpaunen B CaHkT-lNetep-
Sypre. Npu BHECEHMM 3an0ra B pasmepe MOMHOW PbIHOYHOW CTOMMO-
CTV WHCTPYMEHTa 1 onfaTte MOJHOW CTOMMOCTV apeHzbl Npy nosnyYe-
HAN VHCTPYMEHTA, AN OOPMIEHUs [OroBOpa nmpokara BO3MOXKHO
npeabsBrieHne JOKYMEHTOB, BblAaHHbIX B APYTUX PETMOHaX.

2.5. CpawmBaHue
U OTBETBIIeHMe NPOBOAOB

2.5.1. O6wme cBegeHus

[Ipu npokiagke wiv PEeMOHTE KBAPTUPHOW MPOBOJKU, a TAKXKE pe-
MOHTE 3JICKTPONPUOOPOB IOBOJILHO YACTO MPUXOAMUTCS CPALIMBATH U JIC-
JaTh OTBETBJICHME MPOBOAOB. Bo Bpemst 31Ol onepauuu HEOOXOAUMO
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CTPEMUTHCA K TOMY, YTOOBI NOJy4YUTb Ka4€CTBEHHOC COCIMHCHUE U XO-
pO]_HI/Iﬁ KOHTAKT IMPOBOJOB. DTO O4YeHb Ba’>XHO, T. K. B M€CTax ILIOXOIo
KOHTAaKTa H3-3a YBCJIIMHYCHUA COIPOTUBJIICHUS TOKOIPOBOAAILIHNE KWJIbI
HarpeBaroTCsA, 4TO MOXET IPUBECTU K BO3rOpaHUIO H3O0JISALHHU. Mecto
COCAUHECHHUS ITPOBOAOB NOJIDKHO ObIThb THIATEJIbHO 3aU30JIMPOBAHO.

Cy1iecTByeT HECKOJIBKO CIIOCOO0B COeAMHEHUS TIPOBOIOB U Kabeeii:

®  KOHTaKTHbIMH 32KMMaMU:

®  KJIEMMHBIMH KOJOJKAMH C BUHTOBBIM 3a)KHMOM;

®  CKpYTKOW;

® naiiKoW B CKpPYTKE WJIH B THJIB3E;

®  3JIEKTPOCBAPKOM;

®  METOAOM KOHTaKTHOIO pa3orpeBa;

®  ONPECCOBKOM B rujib3ax U Jp.

Mertoapl, CBSI3aHHbIE C JEKTPOCBAPKON U KOHTAKTHBIM Pa30rpeBOM,
TPeOYIOT Ha/lM4Us ClISMAIbHOrO MHCTPYMEHTA, KOTOPbIN HE BCerja eCThb
B nome. Hampumep, nnsi KOHTAaKTHOrO pa3orpeBa NPUMEHSIOT ammnapar
BK3-1, B coctaB KOTOpOro BXOJST CBAapOYHbIN MUCTOJIET, CBAPOYHBIN
TpaHcopMaTop, YroJbHBINA 3JIEKTPOJ ¥ YyCTPOUCTBO YIPABICHHUS.

B pomaiiHux ycroBusX, AJisi CAMOCTOSITEIBHOTO COSAMHEHUS TTPOBO-
0B 0o0Jiee BCero MoaxoAiT KOHTAKTHbIE 3a)KMMbl U KJIEMMHbIE KOHTAKT-
HbIC KOJIOKH, U B KpaliHeM cjly4ae CKpyTka 0e3 naiiku.

Crioco0bl coeMHEeHHs TPOBOTHUKOB, KOTOpBIE OyIyT pacCCMOTPEHBI B
9TOM pa3felie, NPAKTUUEeCKH PAaBHO3HAYHBI. Y KaXKIOTr0 €CTh CBOM IOCTO-
WHCTBa M cBoW Hemoctatku. [lalika, Hanpumep, He TpeOyeT mepuoande-
CKMX TPOBEPOK IJIOTHOCTH KOHTAKTa, HO JeJaTh €€ He OyJAeT HU OAUH
MOHTa>XKHUK — CJIMUIKOM MHOI'O BPEMEHH 3aHUMAaeT caMoe MPOCTOe CO-
enuHeHue AByX npooaoB. Knemmbr WAGO BceM XOpOUIM: COCAUHSIOT
MTHOBEHHO, HaJ€XKHbl, HO OHU NPEeIHAa3HAUYEHbl TOJIbKO AJI1 OJAHOIPOBO-
JouHbIX kujl. Ecte mogenu WAGO u aj11 MHOTOIPOBOJIOYHBIX, HO OHHU
CITyKaT AJii COEAVMHEHHUs] OJHOTO JKECTKOro MPOBOJHHKA C OJHUM THO-
KUM U CTPOrO OMPEACTICHHOTO WX KOJIMYECTBA, HEMb3s, CKAXEM, ClIeaTh
elle OJIHO OTBETBJICHHE, KOrja Bce "MecTa' 3aHATHI. Y BHHTOBBIX 3aKH-
MOB TOXX€ €CTb "TUIFOCHI" U "MUHYCBI"...
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U3 sTOro cnemyet BbIBOA: €CNIM COeMHEHHE TIPOBOJIOB CJIENIaHO T'pa-
MOTHO U JJOOPOCOBECTHO, TO B JlajibHEelIlIeM ¢ HUM MpodieM He OyerT,
KakuM ObI cItocoO0M OHO He ObUIO BBITIOJTHEHO.

2.5.2. CoeguHeHMe KOHTaKTHbIMM 3aXXUMaMu

CoBpeMeHHOE pa3BUTHE TEXHUKH COEIMHEHHUs DJISKTPOMPOBOIOB Ha-
MpaBjeHO HA YNPOLUEHUE 3TOH ONepaluu U CTPEMJIEHUE K TOMY, YTOObI
€€ MOTI' BbIMOJIHUTh MaJIOKBAJIM(ULMPOBAHHBIH crieuydaiuct. B Hacros-
liee Bpems MPOBOJA BCE Yalle COCAMHSIOT KIEMMHbIMHU MPYKHUHHBIMU
3akuMaMu. B aToM cityuae, He TpeOyeTcst HUUero CKpyuuBarh UjM Criau-
BaTh, JOCTATOYHO TOJIbKO 3aYMCTUTD JOJKHBIM 00Pa30M KOHLIbI, HAaMpu-
Mep, IBYX CpalllMBaeMbIX MPOBOJIOB U BCTABUTbH B OTBEPCTHSI 3a3KMMA.

Hemeukas ¢upma WAGO yxe HECKOIbKO AECATHISTHH YCHELIHO
pa3BUBAaET CBOIO OPUIMHAIIBHYIO KOHCTPYKLMIO MJIOCKOMPYKMHHOIO 3a-
JKMMa, TO3BOJISIFOLLEr0 HA[AEKHO COCIMHSITh MEJHbIE W aJIOMHHUEBbIE
MPOBOJAHUKKU B JIFOOONH KOMOMHALMKM 0€3 MCIOJb30BAHUSI WHCTPYMEHTA
(puc. 2.36).

Puc. 2.36. KOHCTpyKUMSA MAOCKONPY>XNHHOTO 3axnma
LN XKECTKNX OAHOXMITbHbIX MPOBOAOB

OTOT yHUBEpCalbHbIH MPUHLUI KPEIUIEHUs] TPOBOJAHMKA HUCIOJIb3YET-
Csl KaK B MPOCTEHIINX KJIeMMax ISl MOAKIIOUYEHUS! JTIOCTP U CBETUIIbHU-
KOB, TaK U B U3AEIUSX, PeHA3HAUSHHBIX AJIs1 pabOTbI B CJIOKHBIX YCII0-
BUSX MPOMBILUIEHHOTO TPOU3BOACTBA, HA JKEJIE3HONOPOXKHOM U
MopckoM TpaHcnopTe. [IpoBoa AOCTaTOYHO 3aUKUCTUTH OT M3OJSILMU U
BBECTH B OTBEpCTHE — OH 3adukcupyercs MpykuHod. OduumanbHbiid
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nuctpuostotop "WAGO" B Poccum — mockoBckas kommnanusi OOO
"NEHUMA" (e-mail: decima@decima.ru).
Knemmbr WAGO HanomHeHBI CIleIiaIbHOM KOHTAKTHOM ITacToM, KO-
TOpasi TMpHU MOJKIIOYEHUH aIFOMUHHUEBOTO TPOBOHUKA CHUMAeT C HEero
OKHCHYIO TUIGHKY M TIpeJO0TBpallaeT MOBTOPHOE OKHUCIIEHHE. JTa 0Co-
O6enrocTh kileMM WAGO akTyaiibHa 1S JIEKTPOMOHTaXKa B CTPOUTEINb-
CTBe, TJle 4acTo TpedyeTcss 00beIWHEeHHE Pa3HOPOIHBIX MPOBOIHUKOB,
YTO cpa3y HMCKIIIOYAeT MCIOJIb30BaHHE CKPYTOK M KIJIACCHUYECKHUX BHUHTO-
BBIX KJIEeMM. AJIFOMUHHEBbIE TIPOBOTHUKY C MPU3HAKAMH CHIIBHOTO OKHC-
nieHust (ompenensercs BU3YalbHO TO TEMHOM OKpacke) ciemyeT mepesn
MOJCOeIMHEHUEM OYHILATD MEXAHUYECKH.
Henp3s mpoiiTh MuMO ellle OAHOTO TMPEUMYIIECTBa MPYKMHHBIX
kieMM WAGO — npakTHuecKM MrHOBEHHbIM MOHTa)K MNPOBOJHUKOB,
JUTSI 4ero TpeOyeTcs JIWIIb 3a4UCTUTh MMPOBOAHUK HA 9—11 MM 1 BCTaBUTH
€ro B MOHT@)XKHOE THe37[0. JKCIpecc-KIeMMbl TO3BOJISIOT MOAKIIOUNATH
OCBETHUTENbHbIE MPUOOPHI, TIOBECUTh W CHATH JIIOCTPY WM Opa 3a cyH-
TaHHble CeKyHbl [16].
XapaKkTepuCTUKH KJIEMM ISl OCBETUTEIIbHBIX MPUOOPOB U pacrpee-
JIUTEITbHBIX KOPOOOK MPaKTUYECKH He HAKJIaJbIBAlOT OTpaHUYEeHUH Ha WX
MprMeHeHue B OBITOBBIX LENIX: HOMUHANbHOE Hanpsbkenue — 10 400 B,
HOMUHAaJbHbIA TOK — 24 A 1511 MeAHbIX MPOBOJHUKOB U 16 A nns anto-
MUHHUEBBIX, JOMYCTUMbIC CEUSHUs COSIUHIEMbIX MPOBOJHUKOB — oOT 0,5
1o 2,5 MM,
Ilepenosbie TexHonorudn WAGO naroT BO3MOXKHOCTb BBINTH Ha HO-
BbIl KQUeCTBEHHBIH YPOBEHb B COSAMHEHUU 3JIEKTPUUYECKUX MPOBOJIOB B
JIOMAITHUX YCIIOBHSAX.
JlocToMHCTBA BIIEKTPUYECKOTO COEJUHEHHs C TOMOINBI0 SKCIpecc-
ki1emMm WAGO:
® HaJe)KHOE MOAKIIOYCHHE OTHOKUIBHBIX (MaJIOXKHITBHBIX) METHBIX
W/WIM OTHOXKWITBHBIX aJIFOMUHHUEBBIX MTPOBOHUKOB, a TAKXKE CMe-
IIaHHBIA 3JIEKTPOMOHTAXK;

® Ui KaXJOTO MPOBOJHUKA MPEIYyCMOTPEHO OTAETbHOE KIEMMHOE
MECTO;

® KauyecTBO MOAKIIOYEHHS HE 3aBUCHUT OT aKKypPaTHOCTH 3JIEKTPO-
MOHTa)KHHKa;
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® [IPOBOJHUKHU HE MOBPEXKAAIOTCS;

® HaJae)KHas 3alMTa OT CIYy4YalHOro MPUKOCHOBEHHsSI K TOKOBEY-
LIUM YacTsIM COCIUHEHMUS;

® [peaycMOTpPeHa BO3MOXKHOCTb HM3MEPEHHs 3JIEKTPUYECKUX MNapa-
METpOB Lienu 6e3 HapyLIeHUs N30 IMPOBAHHOCTH COSAUHEHUS;

® TrapaHTUPOBaHHAs HAJAEKHOCTb KOHTAKTOB, HCK/IIOUAIOIIAs KOPOT-
KO€ 3aMbIKaHHe 1 pa3orpeB B TOUKE COSINHEHUS;

e 0e30MacHOCTb U NOPSIOK B paclpeaenuTeIbHON KopoOke.

[Ipouecc coeprHeHus: ABYX MPOBOAOB € MOMOLUBIO KJIEMMHBIX MpY-
JKMHHBIX 322KMMOB NpeACTaByieH Ha puc. 2.37.

12..13 Mm

a 6 8

Puc. 2.37. CoeguHerune aByx NpOBOAOB C NOMOLLbIO KIEMMHBIX MPYXUHHBIX 32XXUMOB:
8 — CbEeM M30MALMM C KOHLIOB NPOBOA0B Ha AfMHY 10—13 MM,
6 — BCTaBKa OroneHHbIX KOHLOB NPOBOAOB A0 yNopa B OTBEPCTUS KNEMMbI,
68 — pe3ynbTaT: HaAeXHOoe COeAMHEHNEe ABYX NPOBOAOB

[Ipn HEOOXOAMMOCTH pa300paTh CO3AaHHOE COCTUHEHHE CIIeAyeT BbI-
TSHYTH MPOBOJIHUK C OJTHOBPEMEHHBIM JIETKUM BPAIEHHEM €ro.

3axxumbl WAGO — onTumalibHbId BapyUaHT AJ11 COEAUHEHUS HPOBO-
JIOB IIpU TOKe 10 25 A.

[IpyxxuHHBIE KJIeMMBbI, B YaCTHOCTH, BBIITycKaeMmble HeMeukou ¢up-
Mot WAGO, poctaToyHO yHoOHBI [Uii COeTUHEHHS MPOBOIOB B KBap-
TUPHOH MpoBojke. CyIIEeCTBYIOT MOIETTH KIIeMM KaK JIJisl dKECTKHX OJIHO-
MPOBOJIOYHBIX, TaK U JUIsI MSATKMX MHOTOMPOBOJOYHBIX Kui. OmHO U3
JIOCTOMHCTB 3THX KOMIIAKTHBIX YCTPOMCTB — HA/IEKHOE COEIUHEHHE
MPOBOJIOB Pa3HOTO AMaMeTpa, KaKk MeAHbIX, TaK U aJtOMUHUEBBIX. [Ipu
COEIMHEHUH TIPOBOJIOB M3 Pa3HbIX MaTepUATOB HE BOZHUKAET AJIEKTPO-
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KOppo3us, T. K. IPOBOAA He KacatoTcs Apyr Apyra. bonee Toro, kak yxe
YHOMHHAJIOCh, MACTa, 3allOJHSIOWAs BHYTPEHHUH 00beM KieMM, paspy-
LIaeT OKCUHYIO [UICHKY Ha aJlOMUHUH U 3aLLUIIAET €ro OT KOPPO3UH.

ITonp3ysce knemMmHbiMU 3akuMaMud WAGO, crielyeT yUuTbIBaTh, UTO
OHU COEJIMHSIOT TOJIBKO TO YMCJIO MPOBOJOB, Ha KOTOPOE pacCUUTaHBbI.
['oTOBsICH K 3MEKTPOMOHTaXHBIM PaboTaM, HY>KHO TILATEJIbHO MPOAY-
MaTb, CKOJIbKO M KaKMX KJIeMM noHafgoburtcs. Hekotopbie Buabl KiieMM-
HBIX TNPY>KUHHBIX 32)KUMOB NpHUBEIEeHbl Ha puc. 2.38, a ux xapaxrepu-
cTUKU — B Tab. 2.20.

Tabnuya 2.20. OcHosHble xapakmepucmuku knemm WAGO (munbr 773; 273)

Yucno co- |AmanasoH| Hanuuywume
O6o3HauyeHue Haume- . N
Tok, A| eOuHsieMbIX | CEYEHUHN, | KOHTAKTHOMN
Ha puc. 2.38 HOBaHue 2
npoBogoB MM nacTbl
1 773-322 2
2 773-324 4
Bbes nactbl
3 773-326 6
4 773-328 8
1,0-2,5
5 773-302 25 2
6 773-304 4
7 773-306 6 C nacton
8 773-308 8
9 273-503 3 1,5-4,0

Knemmbl 773 u 273 npenHa3HaueHbl 1Sl NPUCOEIUHEHUS U OTBETB-
JIEHUsI OTHOKUJIBHBIX TPOBOJHUKOB M3 MEAW W ATIOMUHHS WA MHOTO-
JKAIBHOTO MEHOTO MPOBOJA C HAKOHEYHUKOM B AJIEKTPUUECKHUX HETsX
nepemMeHHoro Toka ¢ yactoroit 50 I'u Hanpskenuem no 380 B. Knemmbl
MPUMEHSIOTCS B pacIipe/leTUTeIbHbIX KOPOOKax.

CymiecTBylOT W JApyrue YHU(PUIUPOBAHHbIE KOHTAKTHBIE 3a)KHMBbI
0Ee3BUHTOBOTO THIA, B KOTOPBIX MPSMOi KOHEIl KUJIbI BBOJUTCS B 3a5KUM
0e3 ero GopMHUpOBaHHUS.
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Puc. 2.38. KnemmHble 3axumbsl WAGO (Tunel 773; 273)

[IpumepoM MOTyT CITy’KUTh KJIEMMHbIE KOJOAKH C MPY>KUHHBIM 3a-
skumoMm CAGE CLAMP (puc. 2.39).

Puc. 2.39. KnemmHble konogku ¢ npyxuHHbIM 3axunmom CAGE CLAMP

3axxum CAGE CLAMP wmsroraBnmBaeTcst U3 CTOMKONW K KHCJIOTaM H
MOPCKO BOJIe XpOMOHHUKENIEBOU CTaju, MPYKUHA MPUKUMAET OJHO- U1
MHOTOKWJIbHBI MEIHBINA MPOBOJA CO CHATON W30JALMEH K KOHTAaKTHOMU
IJIaCTUHE U3 3eKkTposauTudeckoil menu [17]. Cuna npuwxuma onpenessi-
eTcs IJIOLIAAb0 ceueHUs: npoBoAoB. IIpoBoaHUK oA nelcTBUEM BbICO-
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KOro KOHTaKTHOTO Ha)KaTHs BIABIMBAETCS B MOBEPXHOCTh KOHTAKTHOH
TTaCTHHBI, 00Pa30BaHHYIO CIIOEM CITIaBa OJI0Ba CO CBUHIOM. B pesysb-
TaTte oOpazyercss BUOPOCTOMKOE ANEKTpUUecKoe COoeIUHEeHHe, yCTONUH-
BO€ K KOPpO3WHU U ol0ajatoliee MOCTOSHHBIM HU3KUM TIEPEeXOIHBIM CO-
MPOTUBJICHWEM. ba30BbIi 3JEMEHT 3TOro COeIWHEHHWS, MpejlaraeMbii
¢dupmoii WAGO, mo3BoJisieT COeNUHATh MPOBOAA TUIOMIABIO CeUeHUs
0,08-35 MM® M COOTBETCTBYET MHPOBbIM CTAaHIApTaM B OOJACTH K-
TPUUECKUX COSTMHEHUI.

Cucrema TakuX NPY>KUHHBIX 32)KMUMOB TPUTOHA U AJISl TIOJCOeqMHE-
HUS OJHOTPOBOJIOYHBIX AJFOMHUHHUEBBIX TPOBOAHUKOB CEUEHHEM JI0
4 MM, eciti OHH nepe/l NOAKIIOYeHHEM OYMIIEHbl OT MEeXaHUYeCKHX 3a-
TPA3HEHUH W 3alUIIAIOTCS OT TMOCJIEIYIONEro OKUCIeHHUsS CMa3KoW, He
coneprkaleil KAcioT. BennunHa HOMUHAJIBHOTO TOKa JIOJDKHA COOTBET-
CTBOBaThb MEHbIIEH TMPOBOJMMOCTH aJIOMHUHHEBBIX MPOBOJTHUKOB
(1,5 MMe =10 A, 2,5mMM*=16 A, 4 mm> =22 A). TlombiTKa BBHITSIHYTb
MPOBOJ U3 TAKOTO 3a)KUMa MOXKET MPUBECTH K TMOJIOMKe 3akuma. [ls
0CBOOOXKIEHHS TIPOBOJIa, HEOOXOUMO B BepXHEH 4acTH 3a)KMMa HaXKaTh
KJIABUIILY, KOTOpasi OTOXKMET NPY>KUHY U OCBOOOIUT MPOBOI.

2.5.3. CoeguHeHune KneMMHbIMM KOnoakKkamm

Jnst coenuHeHUs TPOBOJOB PA3HOrO IUAaMeTpa MOAXOAAT HE TOJIBKO
KJIEMMHbIe TPYKUHHbIE 3aKMMbl, HO U OObIUHbIE KJIEMMHbIE KOJIOAKH,
4acTO Ha3blBaeMble MPOCTO KjeMMHUKamMu. KieMMHas Kosoaka npeacTas-
JsieT coO0l AUANEKTPUUECKUI KOPITYC, B KOTOPOM 3aKPEeIIeHO HECKOJIbKO
METAITMYECKUX KOHTAKTOB € Y3/1aMH KpeIUIeHUs! K HUM IIPOBOJIOB.

Haubonee pacnpocTpaHeHbl KJI€MMHbIE KOJIOIKU C BUHTOBBIM 3aXKU-
MOM H3-3a MX MPOCTOTHI U AeleBu3HbI (puc. 2.40). Y HUX MHOTO H30JH-
POBaHHbBIX Ipyr OT Apyra rHe3a (OObIYHO y KaXKIOro Mo /ABa BUHTA).
B Takom yctpoiicTBe Takke He TpeOyercsi U3rubaTb KOHeL NpOBOAa B
kosbLo. HeoOxoauMo Tofbko KOHeLl npoBoja, 06paboTaHHOIO COOTBET-
CTBYIOLIMM 00pa3oM, BCTaBUTb B OTBEPCTUE KIEMMbI U 3a)KaTb €ro CBEp-
Xy BUHTOM. B KkieMMHOH Konojke, Mo CyLiecTBY, MPOBOJA COECAUHEHbI
BCTBIK, T. €. C OHOW U C APYrod CTOPOHBI KOPITyca BCTABIECHO U 3a)KAaTO
BUHTaMH OAMHAKOBOE YUCJIO MPOBOAOB.
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PaznuyaroT nmpoxo/iHbie, TYNUKOBbIE U KepaMHUUecKre KJIeMMHbIE KO-
nonku (puc. 2.40). [IpoxogHble KOJTOAKY MpeaHa3HaYeHbl U1 CKBO3HOTO
COEJIMHEHUs TIPOBOJIOB M Kalbelsiel, KOTopble (DUKCHPYIOTCS € MOMOIIBIO
MeTaJIJTMYeCKUX BUHTOB. [IpoXoaHbIe KiIeMMHbIe KOJIOJIKH MTOCTABIISIOTCS
B BUJIe 12-MOIOCHBIX peekK.
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Puc. 2.40. KnemmHble konogkun: a — npoxogHble, 6 — TynukoBble (ABYXMOSOCHbIE),
8 — KEpaMUNYECKUE (TPEXMOMOCHBIE)

TynuKoBbI€ KIEMMHbBIE KOJIOAKM UCMOJb3YIOT B KA4€CTBE CAMOIo Ha-
JI©)KHOTO COEJAMHUTEIILHOIO 3JIEMEHTa MPOBOJOB U Kabesiel B OTBETBU-
TeJIbHBIX KOpOOKax, kabesjb-KaHajaX, B APYrMX 3JIEKTPOTEXHUUYECKHX
000J10YKaX CHUJIOBBIX M OCBETUTEJbHBIX LIENEH, a Takke B KauecTBe 3a-
3eMJIsIoLMX KOHTakTOB (puc. 2.41). Kepamuueckue kieMMHbIE KOJOIKH
MPUMEHSIOT JJI1 DJIEKTPUUECKUX COENMHEHWI B TeX cllydasx, Korja
HUMEIOT MECTO IOBbILLIEHHbIE padoUure TEMIEPaTyphbl.

KiemMMHbIe KOJIOAKHM paccuuTaHbl Ha padoTy B CETH NMEPEMEHHOr0 TO-
ka 10 10 A ¢ HomuHanbHbIM HampstkeHuem 220 B u vacroroil 50 ['w.
OHM paznuuaroTcs radapuTHbIMKA pa3Mepamu, JHaMeTpaMu OTBEPCTUH
JUTsl IOJICOEAMHEHHUS MPOBOJOB M MaTepUasioM. YCJIOBHO, MO YHCIY CO-
€[MHSIEeMbIX TPOBOJOB C KaKAOW CTOPOHBI KOHTAKTHBIX OTBEPCTHH,
MOJKHO BBIJEJIUTh MOHOJIMTHBIE KOJOJAKM AJI MPUCOEIMHEHUS OT JBYX
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JI0 TpeX MPOBOJIOB, MAJIOrabapuUTHbIC OIMHOYHBIE ([ COSTUHEHUS IBYX
MpoBOMOB) ¥ xKryToBble (1 10 u Gosee MpoBOIOB).

Pwnc. 2.41. TynukoBasi O4HOMOSOCHASA KrEMMHasi KONogoka (a) u obwmin Bug
3MEKTPUYECKOro MOHTaXa C €€ NOMOLLBIO B OTBETBUTENBHOW KOpobke (6)

MononutHble konoaku tuna CO2-2,5 u CO3-2,5 npeaHazHayeHbl 1151
MPUCOETUHEHUS TTPOBOJIOB W3 MM, aTIOMUHUS U aFOMHUHHUEBBIX CIlja-
BOB B 3JIEKTPUYECKHX LeTsIX MepEeMEHHOr0 TOKa K CBETOBBIM MpHOOpam,
MyCKOPeTyJIUPYIOUINM ammaparam JJis pa3psaHbIX JJaMI U UMITYJIbCHBIM
32KUATAIOMIMM yCTPOWCTBAM ISl Pa3psAOHBIX JIaMI BBICOKOTO JAaBJICHUS
(puc. 2.42). DT KOJOOKHA WM3TrOTOBJIEHbI U3 (heHOoIIacTa M TO3BOJISIOT
COEIUHATH MPOBOJAA CeUEeHUeM A0 2,5 MM (npunooicenue 2.6). OcHOBHas
0COOEHHOCTh 3THUX KJIEMMHBIX KOJOJOK COCTOWT B TOM, YTO MPOBOJ 3a-
JKAMaeTcss MeXKIy IBYMs TUTACTUHKAaMU, a He KOHIIOM BKPYUYHBAIOMIETOCS
BuHTA. [Ipy 3TOM TOHKHE MPOBOIHUKHA MHOTOTPOBOJIOYHBIX MPOBOIOB HE
TTOBPEKTAIOTCA.

B wmanorabGapuTtHbix KieMMHbIX Konoakax Ttuma COB-2,50-103 u
COB-4,00-602 npoBOAHUK 3aKPEIUISIETCSl HAXKATUEM Ha BCTaBKY KOHTAK-
Ta (cM. npunodcerue 2.6).

MarnorabaputHble KiieMMHbBIE KOJIOIKH MOCTABJISIOTCS B BUAE TOJIO-
Cbl, COCTOMALIEN U3 HECKOJBbKMX OAMHOUYHBIX coequHuTeneii. Takoii OJIOK,
00b14HO0, coctout u3 10 u Gonee coemuuureneit (puc. 2.42, 6). Hanpu-
Mep, konoaka COB-2,50-103 moxet umets ot 2 no 10 cekuuii, coenu-
HEHHBIX MEeXIy co0oii mepembrukaMu. OT TaKoi MOJOCHI OTPE3aloT He-
00X0TMMOe KOJIMYECTBO KOHTAKTHBIX KJIEMM M COEIMHSIOT TPOBO/IA.

Jns  MeOHBIX TPOBOJMOB TPUEMJIEMO COEJWHEHHE TIpU TOMOIIU
"KJIEMMHUKOB" — BUHTOBBIX 3aXUMOB. [Ipu coelMHEeHUH altOMUHUEBBIX
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MPOBOZIOB, KOTZA MPOBOJ 3aKMMAETCsl BUHTOM, OYEHb JKeJlaTelbHa Ipo-
BepHas wiaiiba. Jleno B ToM, 4TO aMrOMMHMNA, OyAy4d MATKMM METalIoOM,
JIOBOJIbHO OBICTPO BBITEKAET M3-MOA MPKABLIETO €ro BUHTA, U KOHTAKT
yxynuaercs. C moMolbio MasorabapuTHbIX KIIEMMHBIX KOJIOAOK YAOOHO
MOACOEAUHSTD JIIOCTPbI, CpalMBATh IEPETIOMUBLIKMECS POBOJA U T. 1.

2 0

Puc. 2.42. MoHonuTHble konogkm Tuna CO2-2,5 (a), CO3-2,5 (6) n KOHCTPpYKUnS
3aXUMa B HUX NPOBOAOB (8); ManorabapuTHas knemMmMmHas Konogka Tuna
COB-2,50-103 n COB-4,00-602 (2) 1 Te xe Konoakn B Buae nosnochbl (0)

J1s1 KaueCTBEHHOrO AJIEKTPOMOHTaXKa MpEeAHA3HAYEHbl TEepMOILIa-
CTUYHBIC KJIEMMHBbIE KoJjioaku (puc. 2.43). Kopryc 3TUX KOJIOJOK HU3ro-
TaBnuBaeTcs w3 nonuamuaa PA6 wiu PA66, kiemMma — U3 jaTyHu, a
32)KUM NPEACTaBIsIeT COOOW CKPYIJIEHHYIO MSTKY BUHTA Jyls MPeloTBpa-
LIeHUs nepepe3aHust Kujbl. JlOMoJIHUTEbHYIO 3alluTy O0ecrnevrnBaeT
MJ1acTHHA (TUIbI KJIEMMHHUKOB ¢ OykBol P), pazmelueHHas Mex1y NsTKON
BUHTA W JKWJIOH, NMpeAoTBpallaoas nepejady CKpy4mBarolLero MOMeH-
Ta Ha KUYy U PAaBHOMEPHO pacnpenessiiolas npuxkumHoe ycuiue. Ilpu
BbIBOPAYMBAHUM BMHTA, IJIACTUHA BCTAET B UCXOJHOE IOJIOXKEHUE, YTO
MO3BOJISIET 3aHOBO MMPOU3BECTU COCIUHEHUE.
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¢ TepmMonnacTuyHbIe KNEMMHbIE KONOOKM MNonnamug PA6, PAG6

@d

Puc. 2.43. TepmonnacTnyHble KneMMHbIE KOSOA0KN

B Tabun. 2.21 npuBeneHbl napameTpbl HEKOTOPBIX THUIIOB TEPMOILia-
CTHUYHBIX KJIEMMHbIX KOJIOZOK.

Tabnuua 2.21. lNapamempbl HEKOMOPbIX MUINo8 MepMOnIacmuYHbIX
KIeMMHbIX KOroOoK

Tun 3 CeueHue noa- Hanps- Pa3mepbi

KneMMHon | knrouaemoro | Tok, A XeHue,
2 AxBxCxDxJd, Mmm

KOJloakKm nposoaa, Mm B

210 2,5 24 380 94x14x16x8x2,5

220 25 24 250 105x16x20x9x 2,5
310, 310P 4 32 380 106x17x18x9xI3
320, 320P 4 32 250 117x17x21x10x3

412 6 41 380 118x17x19x10x4

432 6 41 250 118x22x18x10x4

512 10 57 380 141x21x21x12x4,5

612 16 76 380 153x22x22x13x5,7

MHorve 5»aeKTPOMOHTAXHUKK MPEANOYUTAIOT [AJs CTAllMOHAPHOIO
moHTaxka npoBoj [IBC (rubkuii, MHOrOXKUJIbHBIN) TOJBKO M3-3a TOTrO,
4TO €ro JIerko ckpyuuBarb. OIHAKO COeIMHEHHE HYKHO 3a)MKCUPOBATD,
HanpuMmep, naikoil. 9to aenatot peaxo. I'opa3mo nerye BOCnonb30BaThC
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KIICMMHUKOM — BCTaBUTb CKPYTKY U 3aTAHYTb OJAWH WM [ABa BUHTA.
B sTom KOHKPETHOM CJly4da€ Ba>XHO, YTOOBI MPUIKHUM BBITIOJIHAJICA 110~
CKOM HJ'[aCTHHOPI, a HC BUHTOM, II€PEpE3atoUIUM KUJIbI. Ecnu takoii mna-
CTHUHbI HET, TO 00s13aTeNIbHO ceqyeT npomnasatb CKpyTKY WJIKW HAAC€Th Ha
HE€ TOHKOCTECHHBII HaKOHCYHHK, HpeHHTCTByI—OH.II/Iﬁ pacnojizaHruro Mpo-
BOJOB B KJIIEMME€.

2.5.4. BuHTOBbIE 3aXXUMbI

Jli1s npucoeMHeHus MPOBOA K JICKTPOTEXHUUYECKOMY YCTPOUCTBY C
MOMOIIBI0 BUHTOBOTO KOHTAKTHOTO 3a)KMMa HE HYKHO HUYErQ CKPY4H-
BaTh WM criauBartb. HeoO0X0AMMO TOJILKO MPUAATh OrOJCHHOMY KOHILLY
npoBoja TpedyeMyro (opMy U KpPErKoO 3a)arb €ro BUHTOM C 11al0oN 1
rpoBepoM. B cuity mpocToThl M ya06CTBa, KOHTAKTHBIE 3a)KHMbI LIIMPOKO
MPUMEHSIIOT ISl TPUCOEMHEHHS TPOBO/IOB K PO3ETKAM, BBIKIIIOUYATEIISIM,
K TOKOHECYILMM 3JIEMEHTaM 3JIEKTPONPUOOPOB, /Jisi COSAUHEHHUSI U OT-
BETBJIEHHUS MPOBOJOB B JJIEKTPONPOBOAKE. OCHOBHBIE BUIBI BHHTOBBIX
KOHTaKTHBIX COCIMHEHUH NPEICTABICHbI HA pucC. 2.44.

Puc. 2.44. OCHOBHbIE TUMbl BUHTOBbLIX KOHTAKTHbBIX COeaANHEHNI (a)
U HEKOTOPble BUAbI M30NNPOBaHHBIX HAKOHEYHWKOB (6, 8)
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BuHTOBBIE 323KHMBI AJ1s1 OAHONPOBOJOYHBIX aTOMHUHUEBBIX U MHO-
TOMPOBOJIOYHBIX MEJHBIX JXUJ cHabkaroTcs ¢GacoHHOM Mmakbol uiu
maiibol-3Be3J0UKON, MPEeNATCTBYIOIEH BbIJABITUBAHUIO KUJIbI H3-TIOJ
KpeIUieHus, a aJllOMUHUEBbIE KUJIbl — WU pa3pe3HOd MpYKUHHOH 11aii-
Ooii (rpaBepom), uTO oOecreynBaeT MOCTOSHHOE JaBJIEHWE Ha KUITY.
CranpHble AeTalli, a TakKKe 3JIEMEHTHI JUISI COSIMHEHHS C allOMHHHE-
BbIMU MPOBOJAMU OJKHBI UMEThb aHTUKOPPO3HIHOE rajlbBaHUYECKOE
MOKPBITHE.

IlocnenoBatenbHOCTh ACHCTBUN MPU CO3JAHUUA COCAUHEHUSI C MOMO-
IO KOHTAaKTHOTI'O 3aKHUMa:

1. Cpe3aTb ¢ KOHLa MPOBOJA WU3OJISLUIO HA €ro JJMHE, paBHOW TpeM

JuaMeTpaM BUHTA IUTIIOC 2—3 MM.

2. 3a4MCTUTH JKUJIbl MEJKOM HaXXAauHOUW Oymaroii, cMa3aHHOW Baze-
JIMHOM, U MOCJI€ 3TOT0 CBUTh UX B IUIOTHBIN KIYTHK.

3. IloxaroroBiieHHBIN KOHEI] KWJIbl KPYTJIOryOlaMu (WU maccaThkKa-
MU Ha KPYTJIOi OTpaBKe) U30THYTh B KOJIBIO C AMAMETPOM OTBep-
CTHsI, COOTBETCTBYIOIIMM 3a)KUMatolieMy BUHTY. M3rub kombia Ha
BHHTOBOM 3a)KUMe JIOJI’KeH OBITh HarpaBiieH M0 YaCOBOM CTpeiKe.

4. Hagerp Ha BUHT waii0y, a eciu HYXKHO, TO M TPOBEp, U CBEPXY
KOJIbLIEBOM KOHELl NpOBOAa.

5. BBepHyTb 32KMMHO# BUHT ¢ 11aii00i1, TpOBEpOM M KOHIIOM TIPOBO-
Iia B pe3p00BOE OTBEpPCTHE KOHTAKTA A0 MOJIHOTO CHKATHUS TIPYKHUH-
HOM a0kl U J0XKaTh elle MPUMEPHO Ha TOJIOBUHY 000poOTa.

[Ipu BBITIOTHEHUH 3JIEKTPOMOHTAXKHBIX paboT ocoboe 3HaUeHHe UMe-
€T KauecTBO (IUIOTHOCTh) KOHTAaKTOB B MECTaX COEJIMHEHHUS MPOBOJIOB
JIpYr ¢ IPYrom, a TaKKe C KIIEMMaMH 3JEKTPOTEXHUUYECKUX YCTPOMICTB.
[ Toro 4yToOBI MPUCOSTUHUTH KOHIIBI IPOBOJIOB K 3JIeKTponpudopam ¢
MOMOIIbIO BHHTOB, OHH JOJDKHBI HMETh HAKOHEYHHKH W COCAMHUTEIb-
HbIe pa3beMbl (KJIEMMbI) WK ObITh OKOJBIOBAaHbI. [[jis 3THUX Lieneii mpo-
MBILUIEHHOCTh BBIMyCKaeT HakoOHeuHWkd w3oiupoBaHHble (HKW) u
HaKOHeUYHWKU BUiIO4HbIe n3omupoBanHbie (HBUW), koTopeie mpenHazHa-
YeHbl IS OKOHLEBaHWs MEIHBIX MPOBOJAOB, a TaKXKe MOTYT OBITh HC-
MOJIb30BaHbl MPU MOHTAXKE ANEKTPUUECKUX Y3JI0B, L€ MPEeLyCMOTPEHO
COOTBETCTBYIOILIee KpemeskHOe CoeJUHeHHe Ha OCHOBE BUHTOBOH (hukca-
LIUU, HATTpUMeEp, MPHU cOOpPKE CHUIIOBBIX IUTKOB U T. 1. [18].
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W3onupoBaHHble KOHHEKTOPbI [OIYCKAeTCsl ONPECCOBbIBATb TOJIBKO
Ha MHOTOXKWIbHBIX MEIHbIX MpoBojax. sl MOHTaXa OIHOXKUIIbHBIX
MPOBOJOB CJiefyeT MPUMEHITh HEU30JUPOBAHHBIE HAKOHEUHUKH U CIie-
LMajgbHble MaTpulbl i onpeccoBkd (tun 05). M3omsuuto ¢ mpoBona
CHUMaIOT Ha TpeOyeMylo AJIMHY, 0e3 MOBPEKACHUS KU MPOBOIHUKA.
JnuHa cHATUS W30SILMU OmpefenseTcs reoMerpuell KoHHekTopa. s
oOneryeHuss BBOJAa MHOTOXKUJIBHOTO TNPOBOJAHMKA B HAKOHEUHUK JKUITY
ClleflyeT clerka 3aKpyTUTh Ul IpUAaHus el KoMIakTHOH (Gopmbl.

Pasmep HakOHeuHMKa AOJKEH COOTBETCTBOBATH CEUEHUIO MPOBOJA.
l'eomeTpus KOHTAKTHOH uyacTU BBIOMpAaeTCs B COOTBETCTBUM C THUIIOM
BBOJIHOW KJIEMMbI U YCJIOBUSIMU 3KcIUtyaTtauuu. [lpy Hanmuuum Bubpaunu
WIA B YCJIOBUSAX [MOJBM)KHOTO COCTaBa BWJIOYHbIE HAKOHEUHUKH
(puc. 2.44, 6) He peKOMEHIYIOTCS.

Hakoneunuku ¢ uzonupyroleil MaHXeTOH BbIIMyCKalOTCsl TPeX CTaH-
JapTHbIX LIBETOB: KPAacHOIoO, CUHEro W enaroro. OHW NpeaHa3HauyeHbl
JUIS OKOHLIEBAHUS U COEUHEHHs] MHOTOIPOBOJIOUHBIX (TMOKMX) U MOHO-
JKWJTBHBIX MeJIHBIX MPOBOJOB ceueHueM oT 0,5 10 6 MM’; pacCUMTaHbI Ha
cuiny Toka ot 5 10 50 A, Hanpskenue 10 500 B u paznuuHble Temnepa-
TypHbIE€ IMANa30Hbl B 3aBUCUMOCTH OT Marepuaia, u3 KOTOPOro U3rotos-
JIeHa U30JIUpYyIoLIas MaHKeTa.

HakoHeuHMKH 3aKpenisioT Ha OTrOJeHHbIX KOHLAX MPOBOAOB METOIOM
OTIPECCOBKH, MCTONB3YS TpodeccuoHanbHblii MHCTpyMeHT [19]. Ilpecc-
KJIELH, OCHAIEHHbIE XParOBbIM MEXaHU3MOM, 00eCHeUUBatOT OJOKHUPOB-
Ky 0OpaTHOro xoja A0 MPOXOXKAEHUS MOJHOTO LMKIA OMPECCOBKU. JTO
UCKJIIOYAeT PUCK HEAOONPEcCOBKU MO BUHE paboTHuka. Hampumep, mis
OTpeccOoBKM M30/MpoBaHHbIX HakoHeunukoB (HKHW, HBH, HILkH,
HIInH, PnH, Pnnlm, Pnlo, Pml, I'CH) npeanazHadeHbl Tipecc-KIleiu
tuna [IKU-6 ¢ auanasonom cedennii: 0,5—6,0 M’ (puc. 2.45).

Ha puc. 2.45, 6 npuBeneH rpaduk 3aBUCUMOCTH MEXaHUYECKOW MPOY-
HOCTH U 3JIEKTPUYECKOTO CONPOTUBIICHUS] KOHTAKTa OT CUJIbl OTIPECCOBKHU
(BbicoThl oOmpeccoBoyHoro npodunsg). Ilpu cmeHe marpun B mpecc-
KJIelllaX, YCTaHaBIMBalTe UX TaK, YTOObl CTOPOHA MaTpull ¢ HAUMEHb-
LIMM CEYEHHEM ONPECCOBOYHOro npoduis pacnosaraiach y Kpas ryook.

Konen 3aumiiieHHON Wbl JODKEH ObITh BUAMMbBIM K Pacrioyiararbcs
BPOBEHb C OIMPECCOBOYHOM 4acThiO HAKOHEUHHKA WIIM BBICTYMATbh He Oosee
yeM Ha 1 MM, 63 BBIXO/]a B KOHTAKTHYHO 30Hy TIPHUCOEIUHEHHS, puc. 2.46, a.
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Pwuc. 2.45. O6wun Bua npecc-knewer Tuna MNMKN-6 (a, 6) n rpacduk 3aBuCMMocTyn
MeXaHUYECKON MPOYHOCTU M SNIEKTPUYECKOrO CONPOTMBNEHNUS KOHTaKTa
OT CUIbl ONPECCOBKM (8)

MpaeunsHo HenpasunsHo

MpasunsHo HenpasunsHo

Puc. 2.46. PacnonoxeHne HakOHEYHMKa Ha xune (a)
N yCTaHOBKa KOHHEKTOPA B MaTpuuax npecc-kneLien (6)
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Hy>Ho 00s13aTesibHO yOeaAUThCSl B OTCYTCTBUM 3aruOaHusi OTAebHbIX
MPOBOAHUKOB >KUJIbl IO U30JIMPOBaHHOM MaHkeTol. M3onsauus nposona
JIOJDKHA 3aXOUTh BHYTPb HW30JIMPYIOLIEH MaH)KeThbl HAKOHEYHHMKA M0
YHOpPa U MOJHOCTbIO MEPEKPhIBATHCS MAHKETOH.

[lpu onpeccoBke ABYXKOHTYPHbIMH MaTpuuaMu (00XKHM [0 XKUJie U
W30JISIUMK) ClIeAYeT MpaBUJIbHO pacrojaraTb HAKOHEUYHUK B MaTpHULIax
npecc-kJiieleit, 4ToObl Kax /bl U3 KOHTYPOB ONPECCOBbIBAJ COOTBETCT-
BYIOLLYIO 4acTb MpoBoja. HakoHeUHUK Hy»KHO 3aBOAWUTbH C MapKUPOBAH-
HOU cTOpoHbl Marpull (puc. 2.46, 6). OpueHTUPYHTe HAKOHEUHUK TakK,
4yTOObl TEXHOJIOTMYECKUH II0B LMJIMHAPUYECKOM 4acTu pacnosaraics
ceepxy. Mcnonb3yiite nBeToByto Wi LMPPOBYIO MAPKUPOBKY HA MaTpH-
nax i uaeHtudukaudu npoduis o0kuMa ToJ BHIOpaHHBIA pazMep
HAaKOHEYHHUKA.

OnpeccoBky HEOOXOAUMO MPOU3BOAUTH 0 MOJTHOTO CMBIKAHUS Mart-
puu npecc-kieteii. [locse ornpeccoBku Hy)KHO yOAUTHCS B LQIOCTHO-
CTU H30JIUPYIOLLEH MaH)KeThl 1 MEXaHUYECKOH MPOUYHOCTH COCAUHEHHUS.
He nosmxHOo ObITh KaKOro-inbo JBUIKEHHSI TPOBOJia B HAKOHEYHHUKE.

B T1abn.2.22, 223 wu Ha puc.2.47 TmpuBeneHbl NapaMmeTpbl
nakoHeunukos HKW u HBMU. OOGo3HaueHWe HAKOHEUYHWUKOB THIIA
HKH 1,5-4 pacumdpossiBaercs Tak: HKM — HakoHeYHWK KOJBIEBOM
W30JIMPOBaHHBIN; 1,5 — MakcumalibHOe ceueHue npoBoja; 4 — nuamerp
OTBEpCTUS MOJA KOHTAaKTHbIM BUHT. PacmmdpoBka HakOHEUHHMKOB TUIA
HBM 1,5-4 ananoruyxa.

Tabnuya 2.22. HakoHe4HUK koibuye8oll usonuposaHHbili muna HKU

Hanme- User ) Pa3mepsl (puc. 2.47, a), mm

HOBaHue n3onsuumn CeueHue, MM

D B L | d
HKWN 1,5-3 3,2 55 16,3 11,0 4,0
HKW 1,5-4 43 8,0 18,3 11,0 4,0
HKWN 1,5-5 53 8,0 18,3 11,0 4,0

KpacHbii 0,50-1,50

HKWN 1,5-6 6,4 116 | 224 11,0 4,0
HKWN 1,5-8 8,4 116 | 27,5 11,0 4,0
HKW 1,5-10 10,5 136 | 316 11,0 40
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Tabnuua 2.22 (okoH4aHue)

H'ilv::sl; M3(I)-lJ'IB:I:II,-MM CeueHne, Mm? Pasmepbl (puc. 2.47, a), MM
HKW 2,5-3 3,2 8,5 18,8 | 11,0 4,5
HKW 2,5-4 4,3 8,5 18,8 | 11,0 4,5
HKW 2,5-5 53 9,5 18,8 | 11,0 4,5
CuHui 1,50-2,50
HKW 2,5-6 6,4 12,0 | 22,0 | 11,0 4,5
HKW 2,5-8 84 | 120 | 276 | 110 | 45
HKW 2,5-10 10,5 | 13,6 | 30,2 | 11,0 4,5
HKW 6,0-4 43 9,5 26,3 | 13,7 6,3
HKW 6,0-5 53 9,5 26,3 | 13,7 6,3
HKW 6,0-6 XKenTbin 4,0-6,0 6,4 12,0 | 33,0 | 13,7 6,3
HKW 6,0-8 8,4 15,0 | 34,0 | 13,7 6,3
HKW 6,0-10 10,5 | 15,0 | 33,7 | 13,7 6,3
Tabnuya 2.23 HakoHe4HUK 8uno4HbIll U30/1upo8aHHbIli muna HBU
H|-(I)an:I'-II(:I-e usyj'?::mu Ceuenue, mm* D Pa3M:pbl (pM:. i T-), - d
HBW 1,5-3 3,7 6,2 21,0 11,0 4,0
HBW 1,5-4 KpacHbi 0,50-1,50 43 7,2 21,0 | 11,0 4,0
HBW 1,5-5 53 8,0 21,0 | 11,0 4,0
HBW 2,5-4 4,3 7,2 21,0 | 11,0 45
HBW 2,5-5 CuHun 1,50-2,50 53 8,0 21,0 | 11,0 45
HBW 2,5-6 6,4 10,7 | 21,0 | 11,0 4,5
HBW 6,0-4 4,3 8,2 247 13,7 6,3
HBW 6,0-5 XKenTbiin 4,0-6,0 53 9,0 24,7 | 13,7 6,3
HBW 6,0-6 6,4 12,0 | 24,7 | 13,7 6,3
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Pwuc. 2.47. Pasmepbl HakoHevHukoB: a — HKWU; 6 — HBU

K aromy cienyer 100aBuUTh, YTO AJisi ONEPATUBHBIX MEPEKPOCCHPOBOK
JJICKTPUUYECKUX COSAMHEHWH MPEANOUTUTE/bHES BUIOUYHbIC HAKOHEUHH-
KM, [MOCKOJIbKY B 3TOM Cjly4yae HE TPEOyeTCs MOJIHbIN 1EMOHTAXK KPENexK-
HOrO COCMHEHMUSI, I0CTATOUHO JIMIib OCA0UTh BUHTOBYIO (PUKCALMIO.

[lpu oOTCYTCTBUM NPOMbBILLIEHHBIX HAKOHEYHUKOB, MPUCOCAUHUTH
MpoBo/a K npudopaM MOKHO, 3aUMCTUB KOHLIbI MPOBOOB U 3a/1€/1aB MX
WM neTesIbKOM, uin 0e3 Hee (puc. 2.48).

OnneTtka
PesnHa MpoBoa

30—-40 mm

o
JleHTa nnu HUTKN W

a 6

Puc. 2.48. 3apenka koHUa npoBoga neTenbkon (a)
1 3agenka 6es3 netenbku (6)

3amMeTHM, YTO B COBPEMEHHbBIX YCIOBUIX CHUMATh U30JISILMIO CIIEAYyeT
CHeLUaIbHbIM UHCTPYMEHTOM. BbIOOp TakMX MHCTPYMEHTOB ceifuac J10-
BOJIBHO LIMPOK, KaK MO KOHCTPYKLMH, TaK U 1o ueHe. PaccmoTpum B Ka-
4yecTBe NMpumMepa aBTomMaTuueckuid crpunmnep 2 B 1 A1 CHATUS U30JIALAN
n pesku nposonoB WS-02B KBT (mpouzeoaurens OOO "Pemurek"
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r. MockBa, www.remitek.ru) (puc. 2.49). [lo mpaiicy OOO "Pemurek"
LieHa 3Toro crpurrepa 279 pyo.

Punc. 2.49. AsTomatuueckuin ctpunnep WS-02B KBT

Oco0eHHOCTH CaMOHACTPaWBAIOLIErocsl MHCTPYMEHTa Ui CHSATHUS
niomaumuu WS-02B KBT:

e ABTOMaTW4eckas HACTpOiKa Ha HY>KHBIM pazMep W TOJUIMHY H30-
JISILUAU TIPOBOA.

o CHATHE M3OJSIIHUA C OJHO- ¥ MHOTOXKHITBHBIX MPOBOJIOB CEUEHUEM
0,2-6,0 Mm” Ha TpeGyeMoil ATHHe.

o CHATHE U30JIALMH C TUTOCKUX Tele(OHHBIX MPOBOJOB IIUPUHOM J10
8 Mm.

e Peska npoBoIoB ceueHueM 110 6 MM

e ABTOMAaTHYECKO€ pacKpbiTHe (PUKCUPYIOLIMX I'YOOK Mocie 3aBep-
LICHUS YAAJICHUS U30JISLIUH.

e OrpaHuuuTeNb JUIUHBI CHATHUS U30JIALIUH.
e BuHT peryJIMpoBKU NPUKUMHOTO YCUIIHSA JI€3BUH.

e [lpounblii monuamMuaHBIA KOpILyC, apMUPOBAaHHbIN CTEKJIOBOJIOK-
HOM.
TexHosorus pe3ku MPOBOAOB U CHATHUSA M3OJIALMM C HUX NpUBEIEHa
Ha puc. 2.50.
Peska: nomectuTh mpoBOA MEXIY PEXKYLIMMH JIe3BUAMHU | U MOJHO-
CTbIO COMKHYTb PYKOSITKH.
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Puc. 2.49. Peska nposogos (1)
N CHSITME nsonsiumm ¢ nposoga ctpunnepom WS-02B KBT (2, 3, 4)

D,

BHuMaHue. VIHCTpYMeHT He npeaHasHauyeH ANl Pe3ku CTaribHbIX
NPOBOLOB.

CHsTHE U30JIALMHA: YCTAHOBUTh OTPAHUYMUTE/Ib AJIMHBI CHSITHUS U30J1s-
uuu B Tpedyemoe nojoxenue. [lomecturs mpoBoa Mexay ryokamu vH-
CTPYMEHTA TakK, 4TOObl €0 KOHEL| YIIUPAJICS B OrPAHUUYMTE/1b [IJIMHBbI.

[Ipu cxarum pyKosiToK, MpoBoj, PUKCUPYETCs IyOKaMu MHCTPYMEHTa 3,
a J1e3BUs HaJIPe3ar0T U CHUMAIOT U30JISILUIO, HE TOBPEXK/1ast JKUJIbL.

Jnst npoBOAOB ¢ OUEHb MATKOM WJIM TBEPAOM M30JISLMEN OTPeryiupo-
BaTh MPUKUMHOE YCUJINE BUHTOM 4,
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D,

BHumaHue. VHCTpyMeHT He npegHas3HayeH Ans CHATUSA TedrnoHo-
BOW U30NSALNN.

Ecnu y Bac moka HET CTpUMmnepa, TO MPUAETCS MO CTAPUHKE OUUIIATh
MPOBO/a OT M3OJAIMKA HOXKOM. Hoxk ciiemyer nepikaTh He MEprHeHIUKY-
JIIPHO MPOBOJY, a MlauiMsi, YTOObI HE MOBPEAUTH xuiibl (puc. 2.50). He
JIep>KUTe 3a4rIllaeMblil POBOJ Ha MAJIbLIAX, TAK MOXKHO MOpPe3aTh PyKy.

a 6

Puc. 2.50. CHsiTMe HOoXOM mn3onsiyun ¢ nposoga (a)
N 3a4ncTka ero KoHuoB (6)

Bun 3agenku 3aBucUT 0T croco0a KperyieHusl IPOBOAOB K KJeMMaM
apMatypbl wiud norpebuteneii Toka. CozgaHue OnpeaeseHHOro BHJA
KOHLIa MPOBOJA IMpPU €ro 3aJesIbIBAHUN Has3blBAIOT oxkoHyeganuem. Ecnn
MPH OKOHLIEBAHUHM MPOBOJOB CEUECHHUEM 0 | MM’ MOKHO HCHOJIB30BATH
MPOCTble UHCTPYMEHTbI, HAIpUMep, KpYyroryOLpl, TO IpH OKOHLEBAHUU
NpoBOAOB OosibLIEro ceveHusi TpeOyloTesi CrelralibHble npucrnocoblie-
HUs. MHOTOMPOBO/HBIE MEIHbIE Kbl CeueHneM 1-2,5 MM” OKOHLIOBbI-
BAIOT 00’KAaTHMEM WM30THYTOW B KOJIBLIO JKWJIbI KOHLEBbIM HAKOHEYHHUKOM
tuna "[1". Ilepen onpeccoBKol XUy CKpy4MBaKOT B TYroi MOBUB B BUE
koabua. Ilocae 3TOro HakOHEUHUK C HAJETOU JKUIOW YK/IaIblBAalOTCS B
Keno0 MaTpullbl, Haxofsueiics B CHeLMaJbHOM MNPUCHOCOOJIeHUH, U
00XKMMAIOT J10 yIopa TOPLOB IIyaHCOHA U MaTpPULbI.
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2.5.5. CoeguHeHMe npoBOoAOB 06XKUMOM

st HeoOC1y>)KMBaeMbIX COEMHEHUH MPOBOIOB MPUMEHSIOT CBApKY
WIA MEXaHWYECKUH 00XKHMM C MOMOLUBIO CINELUaTbHOIO MHCTPYMEHTA.
TexHosnorus 00XMMa WJIM ONPECCOBKM MCIOJb3YeTCs Ui COCAUHEHUs
AIIOMUHUEBbIX U MEIOHbIX NMpoBOJ0B. OGKUM — 3TO co3faHue (HopMmbl,
HEChEMHOU CBSI3U MEX/1y MPOBOJAHUKOM M COCAMHUTELHBIM 3JIEMEHTOM.
[Ipu onpeccoBke Ha 3auMlIEeHHbIE MPOBOAA, CMa3aHHbIE MACTON A1 3a-
ILMThl OT OKUCACHUS, HAEBAIOT 00XKUMHYIO My(DTY (rWiIb3Yy) U 00XKUMa-
10T €€ B HECKOJIbKMX MecTaX MOLIHbIMU Kiemamu. B pesynprare nomy-
4aeTcs AJIEKTPUYECKH U MEXaHUYECKH BbICOKOKAYECTBEHHbIH KOHTAKT.

AJNIOMUHHEBbIE [POBOJA OMNPECCOBBIBAIOT CIEAYIOIUM 00pa3oM.
KoHupl npoBosoB 0CBOOOXKAAIOT OT M30JISILMHM, 3aYMILAIOT MeTaJljnye-
CKOM I1eTKOH MM HOXKOM 110 OJiecKa U BBOJSAT B aJlOMUHHUEBYIO My(QTY,
HarNoJHEeHHYIO LIMHKOBA3eJMHOBON WM KBapLeBa3eJMHOBOW nacToil. 3a-
TeM TWIb3y C IPOBOAAMH 00KMMAIOT CIeLUATbHBIMU KIICILAMH.

AHaJIOTMYHO OMPECCOBBIBAIOT MeAHbIe TpoBoma. llpu ompeccoBke
MEJHBIX MPOBOIOB, HHOrAa, OOXKHUMHYIO My(Ty 3aMEHSIOT METHOH
¢doabroii Tonuunoi 0,2—0,3 mM. B aToM ciyvae, npoBoja 3a4MLIaloT OT
M30JISIUMU Ha JUIMHY 25-30 MM M YKJIa[bIBaOT NapajjiejIbHO BHAXJIECTKY.
CioxKeHHbIe KOHLbI Tyro 00epThIBAIOT ABYMs CJOSMU MeJHOU (osibru u
00KMMAIOT CHELMANIbHBIM MHCTpyMeHTOM. [Ipu KauecTBEHHO BbINOJ-
HEHHOM onpeccoBke MpoBoja U (oJibra He UMEIoT OOPbIBOB.

IIpu coenvHeHun MpoOBOJOB OOKMMOM OONbLIOE 3HAYEHUE HMEET
pasmep BbIOPaHHOM I'Miib3bl U KOHCTPYKLMS O0’KMMAIOLLEro UHCTPYMEH-
Ta. Tpebyemas CTbIKOBasi TMJib3a ONpeAessIeTCs MAKCUMAIbHbIM CeUEHU-
€M MpoBO/ia WJIM CYMMAapHbIM CEYEHUEM NPOBOAOB C OJHOIO W3 KOHLIOB
ruie3bl. Eciiu cedeHre (CymMMapHoe cedeHue) MmpoBoja (IpOBOAOB) AJIs
MPUHATON TUib3bl MEHbLLIE TPEOYEeMOro 3HaueHus, JAOIycKaeTcs 3aruda-
HHE XKWl IPOBOAA, UTO yaBauBaeT 3)(HeKTUBHOE ceHeHue.

Jst snexTpryeckoro coeiMHeHuss U PUKcauMy MydKa MpOBOIOB MOXK-
HO HMCIIOJIb30BaTh KOHLEBble uzonupytouue 3armyuku (KU3). B ornuune
OT CBOMX TPAJAWMLMOHHBIX MPOTOTHUIIOB, MPEACTABUTEIH COBPEMEHHOIO Ce-
MeHCTBa KOHLIEBBIX KOHHEKTOpOB (KoHLeBble 3armymku KHU3 u coeaunu-
TesbHbie 3akumbl CU3) 000py10BaHbl BCTPOCHHBIM U30JIMPYIOLLMM KOP-
mycoMm. Konuesble 3armywiku KW3 npenHasHaueHbl Ui CTalMOHApHOMN
¢dukcauuy nyvka npoBoAoB 0e3 Mx nociexnyroulero aemontaxa. Kopmyc
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3arIyLIKd U3rOTOBJIEH U3 MPO3PAavyHOro HEelnoHa (UTO MO3BOSSIET BU3Yallb-
HO KOHTPOJIMPOBATh IMpoLecc 00’KMMa); BHYTPU KOPITyca BMOHTHpPOBaHA
rajbBaHUYECKH JIy)KkeHas MedHas TpyOka. Ilydok mpoBomoB 3aBomutcs
BHYTPb MEJHOM TPYOKH, Mociie 4ero KOHCTPYKLMSI O0KMMAeTcsi CreLu-
anbHbIMU npecc-kiewamu Mapku [1K3, npu stom kopmyc 3arnyiku u3o-
JIMPYET OrOJICHHbIC YaCTW MPOBOJOB, a MeaHAas TpyOka O0XKMMAET MX.
3arnyliku paccudtaHbl Ha Hanpsbkenwe a0 300 B u temnepatypHblit
nuanason ot —40 go 105 °C. Ha puc. 2.51 npuBeaeHbl KOHIIEBBIE W30JIH-
pytomue 3arnyuku (KU3) npoussoactea TIII "Texanexktpo" (r. Mocksa,
e-mail: info@techelectro.ru), B Tadi. 2.24 — ux napameTpsbl.

Puc. 2.51. KoHueBble nsonupytowune
3arnywkun (KU3) TINI "TexanekTpo"

T (r. Mocksa)
p—

Tabnuua 2.24. lNapamempbl KOHUesbIX usonupyrouwux 3aznyuek (KMN3)
npouzsodcmea Tl "Texanekmpo”

H Cymm. makc. | Cymm. MuH. Pasmepel, Mm

auMeHoBaHMe A .
ceyeHue, MM? | ceueHne, MM

A B C

KMU3 1 (2,5) bo25 ot 0,5 18 6,0 2,6

KMU3 2 (3,5) no 3,5 ot 0,5 21,0 8,0 3,0

K3 3 (6,0) £o 6,0 o725 25,5 10,0 4,0

K3 4 (10,0) 8o 10,0 oT 4,0 26,0 11,0 54

KMU3 5 (16,0) £o 16,0 o7 6,0 26,5 12,0 6,0

MpumeyaHns. Pacwmndgposka obosHaveHnii B Tabn. 2.23: KN3-2 (3,5) KN3 — koHue-
Bas usonupytowas sarnyLuka; 2 — nopsiaKkoBbld HoMep; (3,5) — MaKkcumanbHoe Cym-
MapHO€e ceyeHne NPOBOAOB.

WHcTpymeHT ana onpeccoBkn KN3 1-3 — npecc-knewwm MK3, ans onpeccoskn KN3 4
n KU3 5 — npecc-knewm MK-16.
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2.5.6. CKpyTKa npoBoaoB

Mertoa coenMHeHUs MPOBOAOB CKPYTKOM B HAacTOsIIee BpeMs mpHUMe-
HSI€TCSl TOJIBKO MPHU OTCYTCTBUM CMELMAILHOrO MHCTPYMEHTA U NPHUCIIO-
cobusieHuii. B OosibLIMHCTBE CllyyaeB MMPOBOJA MPOCTO CKPYUYMBAIOT U 3a-
MaTbiBalOT u3osieHTol. K ciioBy, 00 3ToM meToje HeT aaHHbix B [1YD
(IlpaBuna ycTpoiicTBa 3JI€KTPOYCTaHOBOK). OMHAKO MPU OMPEACTICHHBIX
YCJIOBUSIX TAKWE COEIMHEHHUsI J0CTATOYHO HaJeKHbl. UTOOBI Takoe co-
€/MHEeHUE ObLI10 HAAEKHO, HEOOXOJMMO CKPY4YMBAaTh MEIb C ME/blO,
AIIOMUHUI C aJIFOMUHUEM M 00€CrevrTh OTHOCUTEIbHO HEOOJIbILON TOK,
Hanpumep, Jisi nuTaHus JiocTpbl. [ljinHa ckpyTkM JoskHA ObITh 3—4 cM.

Henb3st ckpyuuBarh Mexy COOOH allOMUHHUEBbIE U MEHbIE ITPOBOJA.
B mecTe coequHeHHs allOMUHUS C MEJBIO MIIET MPOLECC dJIEKTponu3a (¢
y4acTHEeM BOJIbl, COlEeprKaLleiics B BO3LyXe), MPU KOTOPOM 3TH METaJlJIbl
paspyluatoTcs, B OCHOBHOM alfoMUHMI. Yem GoJible Tok, Tem ObicTpee
npouecc. B cBeTOBOM 3/1eKTPONPOBOIKE TAKOE COSIMHEHHE MOXKET pabo-
TaTh A0BOJbHO 10iro (10-20 sier). Ho GbIBAIOT M UCKIIIOUEHUsI — uepes
MeCSL| CBET racHeT... B po3eTouHOMN 371€KTpOnpoBoiKe TAKOe COeAMHEHNE
neperopaer oOblYHO yepe3 2-3 ropaa, OCOOEHHO €c/iM MCIOJIb3YIOTCS
aniekTpooborpesarenn. B mecre coepuHenus oOpasyercs 3ejieHas Tpyxa
BMECTO MPOBOJOB. 3a0JHO BblAensercs Termio. Ecau nposona, Hanpu-
Mep, (Ga3HbIi U HYJIEBOM, NPUKATBI APYT K APYrY, Aa eLie 3au30J1MpoBa-
HbI MJIACTUKOBOM M30J1€HTOH (KOTOpas MJIaBUTCS), TO MOXKET MPOU30HTH
KOpOTKOE 3ambikaHue. Eciiu jke oHM JiexkaT CBOOOJHO, TO MEperoparor,
0e3 kopoTkoro 3ambikaHus. Eciin depe3 coeaMHeHHE O0XKMAAETCS He-
OosbLION W KpaTKOBPEMEHHbIM TOK (Hanpumep, Ajisl ABEPHOro 3BOHKA),
TO OHO MPOCILY>KUT HEOTPENEIEHHO 10JIrO.

[lpu cpawBaHuM KOHLIOB MPOBOAOB, HAPUMED, NOCIE008AMETbHOU
CKpYMKOil, BHaYalle OCTPbIM HOXKOM, YTOObI HE MOBPEJUTH TOKOBEAYLIHE
MPOBOJIOYKH, AKKYPAaTHO CHUMAIOT U30/1s1LMI0. [loBEepXHOCTE MpoBOJIOUEeK
OYMLIAIOT HOXKOM, a MOCJ€ COeNMHSAEeMble MPOBOJA HAKIIAAbIBAIOT APYT
Ha Jpyra v IJIOTHO, BUTOK K BUTKY, CKPY4MBAIOT mjockoryouamu. [lpu
CpaulMBaHUM NPOBOOB ClieyeT 00paTuTh 0c000e BHUMAHUE Ha KayecT-
BO (TJIOTHOCTb) MPH CKPYTKE MPOBOAOB. [Ipn OTCYTCTBMM MIOTHOTO KOH-
TaKTa MPOBOJOB MPOMCXOANUT MX MEPErpeB M BO3MOXKEH noxkap. Paznu-
YalOT TAKWE OCHOBHbIE BU/Ibl CKPYTOK MPOBOJOB: NpocTasi, OaHaaxHas



236 nasa 2

"xenobok" (tabm. 2.25). Cnemyer MOMHHTBH, YTO TOJIBKO KayeCTBEHHOE
cpallBaHHe MpPOBONOB olecrieynBaeT HaJeXHYH paboTy 3neKTpude-
ckoil nuHuK. Jlo6aBUM K 3TOMY, YTO CKpPYTKa TMPOBOJIOB JOJIKHA OBITH
BBITIOJTHEHA OYEHb TIIATENbHO, €clid HeT BO3MOXKHOCTH TPOMasTh MecTa
COEJTMHEHHS.

Tabnuya 2.25. BuObl CKpymok

PacnonoxeHune nposoaoB

CkpyTka
napansnesnbHO nocnegoBaTefibHO oTBeTBIIeHue
Mpocras
§ /) B
baH-

naxHas § :

=N = TR
= -

Ecnu nByxXnpoBoaHBIN LIHYp CO€AMHEH MPOCTOM CKPYTKOH, TO mocie
W30JISIUMK KaXXIOro MpoBOJA LIHYpa W30JUpPYIOT oba MpoBoja BMECTE.

XKenob-
KOM
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B tom BMecte, rme mHyp crubaeTcs, U Kak MPaBHJIO MPOUCXOTUT €ro
pa3pbIB, KeJaTeNIbHO ISl ero MPOYHOCTH Ha MECTO COeIUHEeHHS HaTs-
HYTb KyCOUYeK Pe3WHOBOI TPYyOKH WJIH IJIOTHO MPHJIETaloIIyt0 CIHpaib-
HYIO TPYKUHKY.

Bun ckpyTky 3aBUCUT B OCHOBHOM OT THMA W (PYHKIHOHAJIBHOTO Ha-
3HAYEeHUS COeTMHEHUS, naMeTpa U MaTepralia CKpyurMBaeMbIX MPOBOJIOB.

MecTo CKpYTKH XKelaTelbHO 3a(puKCHUpOBaTh, HAPUMEp, POMNAsTh, a
MOTOM 3aW30JIUPOBATh JIMOO IMIACTMACCOBBIM KOJIMAYKOM, JTUOO H30JIeH-
toil. Cornacuo I1YD, TpebyeTcst kak MUHUMYM TPH €€ CJIos, T. €. OJUH
MPOXOJ] C TPOMHBIM TIEPEeKPHITUEM. DTO OTHOCUTCS M K XJIOMYaTOOyMaXK-
HOI (YepHas TKaHb), 1 K BUHWIOBOM JieHTe. Pa3HuIla Mexay HUMHU 3a-
KJTIOYaeTcs B TOM, UTO TepBas JieHTa Oonee TepmocToiikas. OnHa "mepkut"
70-80 °C, B To Bpems kak Bropas "reder" mpu 50-60 °C. OgHako x/6
MaTepua co BpeMeHeM TepsieT CBOM BOJOOTTAIKMBAIOIINE CBOMCTBA (U
Jlake BITUTBIBAET BJIary), Mo3TOMY HWHOTA i Oonbliedl TepMOCTOHKO-
CTH BHYTPEHHUI CIIOM JealoT TKAaHEBbIM, a BHEIIHUI — BHUHUJIOBBIM.

CoBpeMeHHasi CKpYTKa TMPOBOJIOB OCYIIECTBIsieTcs 0e3 MCMONb30Ba-
HUS TockoryOueB. J[ns ee co3gaHWs TMPUMEHSIOT —CrelnHalbHble
COEJIMHUTEITbHBIC TTOJIMMEPHbIE KOJIMAYKH C METATUYeCKOH CIHUPaibio
BHYTpH WK O0e3 Hee. Ha pbiHKe MMeloTcs Kak UMIIOPTHEIE, TaK U OTeve-
CTBEHHbIE KOJIMAYKH.

Hauboree uzBectHbl coenuuurenbabie Komauky Tiurma TORIX T6 u T16
npousBoacTBa komranui THORSMAN (odunmansheiii gunep B Poccun
00O "Openaut", r.Cankr-IletepOypr, e-mail: evlight@mail.wplus.net),
Bxoasmei B rpynmy LEXEL (Ilenus). Konmauku TORIX T6 u T16
COEJIMHSIOT JH0Oble BUABI U KOMOWHAIWHU TipoBoaoB ot 0,5 mo 12,5 MM
(T6) u ot 1,0 10 16,0 Mm? (T16) (Tabn. 2.26). C IPOTUBOMONOKHOMN CTO-
POHBI KOJITTAYKOB HAXOJAUTCS KOHTpOJIbHOE oTBepcThe. CoelMHEeHUE Bbl-
MOJTHSIETCS] TOBOJIBHO TMPOCTO, POBHBIE KOHI[BI MPOBOMOB 3a4MIIAOT Ha
JUTHHY OKOJIO 15 MM, BCTaBJISIOT BHYTPb KOJIMAYyKa 10 YIOpa U BpalialoT
KOpITyC C MOMOUIbIO KPBUIBIIIEK 0 MOMEHTA MOJyYeHHUs] TIPOYHOTO CO-
enuHenus. [lomyueHHoe coenuHeHHe MOXKHO OBICTPO U JIETKO MPOBEPUTH
C MOMOUIbIO OOBIYHBIX KOHTPOJIbHO-U3MEPHUTENIbHBIX MPUOOPOB, T. K. Ha
BepIIMHE KOJIMAaYKa €CTh KOHTPOJIbHOE OTBEpCcTHe AJis Iiyna mpubopa.
[TomydeHHoe coenrHeHUE MOXKHO HABUHTUTH M Pa3BUHTUTH TPU OJIMHA-
KOBO# JJIMHE KOHIIOB TIPOBOIOB. Hy>KHO MMeTh B BUIY, UTO MpY>KUHHBIE
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KOJIIIA4YKKU pacCYUTaHbl Ha OMpPEAESeHHOE YUCIIO0 IPOBOJOB, NOTOMY IpU
MOHTa)KHBIX paboTax HeoOXoauM UX Habop pazHoro paszmepa. Konnauku
STOH KOMMaHUU U3rOTOBJIEHbI U3 MOJIMAMUAA U MPEAHa3HAYEHbl HE TOJb-
KO Ul COeIMHEHHUS MPOBOJOB, HO W Ul WM30JIALMM NPOBOAOB MOCTE
CKpY4MBaHUs. BpIMycKaloTcs KOMayKy KPaCHOTO U 3€JIEHOTO LBETA.

Tabnuya 2.26. CoeduHumenu 05151 CKpy4yugaHusi npogodos komnaHuu THORSMA

Tun coeaNHUTENLHOIO Mnowaab cevyeHus Yucno coeguHaeMbIX
3axuma nposoaa, Mm2 npoBoJOB
0,5
0,75 2-10
1,0
Cn3-2, TORIX T6*
(kpacHoro useTa) 1,5 2-8
2,5 2-5
4,0 2-3
6,0 2
1,5 2-10
CW3-3, TORIX T16** 2,5 2-6
(3eneHoro useTa) 4,0 2.4
6,0 2

O6Lwasn nnowaab:*12,5; **16 Mm>.

s dukcauuu v u3o sty nydka npooAoB ("ckpyTku'") B npoaaxe
MMEIOTCSI KAYECTBEHHbIC, HE YCTYMAIOUIME MUMIOPTHbIM, OTCUSCTBECHHbIC
coeJMHUTENIbHbIE M3oupytouue 3axuMbl CHU3 1 KOHLEBbIE U30JUPYIO-
mue 3arnywkn KWU3 npoussonctea TIIIN "Texanexrpo" (r. Mocksa, e-
mail: info@techelectro.ru). 3axumbr CU3 npeaHa3zHaueHbl /st COCu-
HEHUS B €IMHBIN "My4oK" W W30/ISIUU MEIHBIX U aJIIOMUHHUEBBIX MPOBO-
noB ceuenuem ot 0,75 no 5,5 mm? (puc. 2.52). 3akxuM HaKpy4HBaIOT Ha
orojienHbie 10—12 MM uyacTh NMPOBOJOB B HECKOJbLKO OOOPOTOB 0 MOJI-
HOM (pUKCALMK My4Ka NPOBOJIOB, MPU 3TOM BHEUIHUM KOPMYC BbIMOJIHIET
(YHKLHMIO U30JISILIKH.
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Puc. 2.52. O6wun Bng 3axmnmor CU3 (a), nx yctponcteo (6)
1 TEXHOIOMNS 3aXXUMa KOHLIOB NPOBOAOB (8)

Kopnyc nzonupyroiero 3akuma BbITTOJIHEH W3 MPECCOBAHHOTO OT-
HeynopHoro IIBX, BHyTpu Hero BMOHTMPOBaHAa aHOAMPOBAHHas Ipy-
JKMHa KOHM4Yeckod KoHdurypauuu. 3axumbl CHU3 ucnonb3yor npu
SJIEKTPOMOHTAXKHbIX Pad0Tax, Kak B ObITOBBIX, TAK W B MPOMbBILLICH-
HBIX MOMELUEHUSX MPHU IKCIUTyaTaMOHHOM [lMana3oHe TeMIeparyp OT
—25 no +85 °C. Y 100cTBO 1aHHOMN MPOYKLMHU 3aK/I0UASTCsl B ObICTPO-
T€ MOHTaXa, HAZACKHOCTH COSAVNHEHUS M M3OJISILMH, a TAKKE BO3MOXK-
HOCTM MHOIOKPATHOIO [I€MOHTa)ka/MOHTaXKa y3Jjia 0€3 HapylueHus Lie-
noctHocTH mnpoBonoB. Ilapamerpel 3axumoB CH3 npuBeneHsl B
Tabi. 2.27 v Ha puc. 2.53.
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Tabnuya 2.27. Napamempsl coeduHumernbHbIX u3onupyrouux 3axumos (CH13)
npouszgodcmea Tl "Texanekmpo" (2. Mockea)

Pa3mepbl
Hanme- CymmapHoe ceueHne, Mm> (puc. 2.53), Mm
LiBeT
HOBaHue
A B C
Makc. MuH.
Cn31(3) 2x1,5 3x0,34 Cepblii 1421182 | 3,0
Cn3 2 (4,5) 3x15 3x0,75 CuHuni 176 | 9,8 40
CU33(5,5) 3x0,75 3x1,5+1x1,0 | OpaHxeBbid | 21,0 11 5,0
Ch3 4 (11) 4x2 5+1x1,0 1x2,5+1x1,0 XKenTblin 235 14 7.0
CUn35 (20) 2x6,0+2x4,0 2%x2.5 KpacHblii 26,0 | 150 85
A [
/
P
1
“ cl| B
Y
—_'d\ ‘

Puc. 2.53. Pazmepbl cCOeaNHUTENBHbBIX M30NNPYIOLLNX 32>KNMOB

2.5.7. NMNanka nposoaos

Cospemennbie TpeboBanus 11YD 3anpewator HezadukcHpoBaHHYIO
ckpyTKy. CKpyTKa He IOJDKHA CamMOIpOW3BOJIbHO pacrnyckarscs. [lalika
NPeJACTaBIISACT COOOM O/IMH M3 PACHPOCTPAHCHHBIX CIOCOO0B (hUKCcaLMK.
OpaHako ee NPUMEHEHUE 3aBUCUT OT MHOXKecTBa (aktopos. Hanpumep,
OueHb HEeyIO0OHO 3TO JieslaTh B pacnpeesiuTe/IbHONH KOpoOKe Mo noToi-
koM. Eciiu ecTb XOpOluMd, MOLLHBIN Nas/IbHUK, TO CNAasiThb MEAHbIE NpPO-
BOJ/Ia HE COCTAaBJISICT HUKAKOro Tpyaa. MoxkHO 000oWTUCh KaHU(]OIBIO 1
HE CBSI3bIBATHCS C KUCJIOTHBIMU (UItOCaMH, TPEOYIOLIMMHU TILATEbHON
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MPOMBIBKH MecTa coeluHeHus. Hepeako TocTble mpoBoaa pa3orpeBatoT
ra3oBbIMU TrOpejKaMH, TOJbKO HE Be3[e NOMYyCTUMO OTKPBITOE IUIamsl.
B nocneanee Bpems Bce uallle B X0 UAYT BBICOKOTEMIIEpaTypHble ¢e-
Hbl — BBIXOZSILIAs Yepe3 y3KOe OTBEPCTUE CTPYs BO3AyXa pazorpera Jo
700 °C, 4yTO IOCTATOUYHO AJI OJOBSHHBIX Mpunoes. EcTb Monaenu, no3so-
nstoe JocTudb Oonee Beicokux Temmnepatyp (800-900 °C), mpu koTto-
PBIX BO3MOXKHA Naiika cepeOpsHbIMU MPUTIOSAMHU.

MenHble 0JHONPOBOJIOUHbIE U MHOTONPOBOJIOUHBIE [TPOBOJA CEUEHU-
eM 10 10 MM COeIMHSIOT CKPYTKOH € IOCJIENYIOLIEH Mponaikol MecTa
coenqunenus npunosmu [10C-30, TIOC-40 u kaHuonplo B KavecTBe
¢moca. Lludpel B 0003HaYEHUN MPUIIOEB COOTBETCTBYIOT COIAEPIKAHUIO
0JI0Ba B MpoueHTax (1o macce). TemnepaTypa miaBjieHUs 3TUX MPUIIOEB
255 u 234 °C cootBetctBenHo. [Ipu nalike npoBoaoB yaobed 20%-Hbiii
CIUPTOBOM pacTBop Kanudonu (mo odovemy). Dioc HAHOCUTCS HA JKUIBI
KUCTOYKOU. JIn1sl maiikul v JTy>KeHUs KWl OObIYHO MPUMEHSIOT OJIOBSAHHO-
ceunnoBble npurnoun [10C-30 unu [TOC-40. ColicTBa 1 001acTu MpuMe-
HEHUSI HEKOTOPBIX MapoOK MPUIIOEB TMpHBeIeHbl B Tabu. 2.28. [lns coequ-
HEHHUs OPOBOAOB OOJIBLIOTO CEYEHHs, KOTOpble TPYIHO CBUTb MEXKAY
co0OM, MPUMEHAIOT, KaK NpaBuilo, OaHJaXHYIO CKpPYTKy. banmax BbI-
MOJIHSIIOT 3a1y>KEHHOI MeTHOU npoBosiokoi auamerpom 0,6—1,5 mm.

Tabnuua 2.28. Ceolicmsa u obnacmu npuUMeHeHUSsT HeKOMOPbIX MapoK rpurnoes

1 o,
XMMM‘IeCIiMM Temnepatypa, °C O6nacTs
Mapka cocTaB, % NbUMEHeHNs
(no macce) nnaBfieHnsl | nanku P
[nsa naikn antoMmHms
Onoso — 80 250 300 JlyxeHune v navika
MN250A LinHk — 20 KOHLIOB antoMnHMNEeBbIX
NpoBOAOB
LinHk — 60 310 360 [Manka coegnHeHnin
Kaamuit — 40 anoMVHNEBbLIX MPOBO-
M1300A 0B KpYrnoro v nps-
MOYTOSbHOIO CEYEHNS
npu HamoTke 0BMOTOK
TpaHcdopmaTopoB
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Tabnuua 2.28 (okoH4aHue)
Xumuueckun TemnepaTypa, °C
Mapka cocTaB, % n o“?njl:?:m
(mo macce) nnaBfieHUs | Mankun P
[ns naikn antoMuHUs
Lnnk — 80 410 750 Manka 3anvnekon
_ antoMMHNEBBIX NPOBO-
M3005 AHK)MMHVMM 12 0B C antoMUHWUEBLIMU
Kpemunin — 8 M MegHbIMWU feTansamm
AntoMnHnin — 66 525 650 Maika nsgenuin ns
34A Megb — 28 antoMUHNA 1 ero
cnnaBoB
KpemHuin — 6
OnoBsIHHO-CBMHLIOBbLIE
Onoso — 30 183 250 [na navikn akpaHn-
3 _ PYHOLLMX NOKPLITUNA,
noc-30 Cauney — 77,7 NaTyHHbIX NAACTUHOK
Cypbma — 2 W gpyrux getanemn
OnoBo — 40 183 222 Marka coeanHNUTENBHbIX
Moc-40 CsuHey — 57,75 NpOBOAOB, CONPOTMB-
' TNEHNA, KOHAEHCaTOPOB
Cypbma — 2
OnoBo — 61 190 240 JlyxxeHune, naika meam
y _ 1 ee CnnaBoB, TOKOMNPO-
noc-61 Caurey — 39 BOAALUMX YacTel MalLunH
W arperaToB
OnoBo — 61 192 240 To xe ons mMenkux
_ (meHee 0.2 mm)
noc-61M |Meap —2 neTaneii
CeuHey — 37
Onoso — 95 240 290 Mavika KOnnNekTopos.,
CypbMa — 5 SIKOPHbIX CEKLIMHA,
OaHgaxen, TOKONpo-
NOCCy95-5 BOASILLMX COEAMNHEHUIA
ANEKTPUYECKMX MALLVH U
fdetanein obopyaosaHns
OnoBo — 40 235 285 Marka GaHgaxen
_ KOINNEKTOPOB 1 CeKUnin
NOCCy40-2 Cypema —0.5 ANEKTPNYECKNX MALLIVH,
CeunHey — npnBopPOoB, XECTAHbIX
ocTaneHoe getanen
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MecTta coeMHeHUs1 CKPYTKOW JOKHBI ObITh IIMHON He MeHee 10—15
Hapy>XHbIX AMaMETPOB coeAuHsieMbiX »xui. Ilepen naikoil >kuiibl 3a4u-
[IaI0T MeJIKOW HaXkaayHoi Oymaroii 1o Oiecka, 3ay)KHUBalOT U 3aKpen-
Js0T MexkAy coOoi. [lalika npuMEHsIeTCsl B OCHOBHOM 11l MSITKMX MHO-
TOTMPOBOJIOYHBIX MpoBoAoB. Ecmm coeawHeHue OyaeT WCHBITHIBATH
MEXaHUYEeCKOe BO3JEHUCTBUE, TO NailKy HE CleAyeT AelaTh, T. K. BO3MOX-
HOE CMellleHHe MPOBOa MOXKET TIPUBECTH K OOpBIBY COETMHEHUS, B TOM
MecTe, IIe 3aKaHYUBAeTCs J1y>KeHbli yuacTok. Ilalika Takyke He npume-
HSIETCS JUIsl COeIMHEeHUH, paboTaloMKX B YCIOBUSX Harpesa.

Bo Bpems naiiku HEOOXOIMMO CJI€AUTb, YTOObI MPUIIOW MPOHUK HA
BCE clauMBaeMble MPOBOJOYKHU. [0 OKOHYaHMM Mpolecca COeAUHEHUs,
MECTO Naiiku HEOOXOAMMO OUUCTUTHb OT OCTATKOB KaHU(OIM BaTHbIM
TaMIIOHOM, CMOYEHHbIM B arleToHe. [lociie 3Toro oOHa)keHHbIe MPOBOAA
HE00X0AUMO 0OOMOTATH JIMITKON U30JIALMOHHOMN JieHTOM. BHaualie jeHTon
3aXBaThIBAIOT YaCTh M3OJSLUM LIHYpa, MPHONMM3UTENbHO 1 cM, a 3aTeM
MOKPbIBAIOT MPOBO/IA, MEPEKPbIBAS KAXK/bIM MPEAbIyLKMi 000pOT JICH-
TOH Tak, 4YTOOBI MPOBOJ OKa3aJicsi OOMOTAHHBIM ABOWHBIM CII0EM H30JIs-
MOHHOH JIeHTbl. COeAMHEHNE MEIHBIX MPOBOJIOB, C MOMOUIbIO MaHKH,
obecrieynBaeT AOITOBEYHbIH KOHTAKT C OTIMYHON MPOBOJUMOCTBIO.

[lpu naiike aJrOMMHUEBBIX JKWJI PALIMOHAJIbHA CKPYTKA JKEJIOOKOM, B
KOTOPOM MO CJI0E€M PacIlIaBI€HHOrO MPHUIIOS Jerye 3alluiaTh Kujibl OT
OKCUJIHOM MJICHKHU.

B nomamHux ycnoBuUSiX, KaK MOKa3blBaeT MPAKTHUKA, BBIMOJHUTH Ka-
YECTBEHHYIO MailiKy aJlOMUHMWEBBIX MPOBOJOB, C MOMOLLBIO METOAOB,
ONUCAHHBIX B MOMYJSIPHON JUTEpaType, NOBOJBHO TpyaHO. B cBs3u ¢
3TUM naiika aJIlOMUHUSI B JAHHOW KHUre He paccmarpuBaercs. Eciu Bce
ke Takas HeoOXOIUMOCTh BO3HHKAET, TO JIydllle BOCIIOJIB30BaTHCS MpPO-
MbILUIEHHBIMU METOJAMU U YCTAHOBKAMH.

2.5.8. CoeguHeHMe NpoBOAOB CBAapKOW

CBapka — caMblii HaJIeX)KHBIM croco0 COeIUHEHUs 3JIEKTPOIPOBOJIA,
HENpPeB30WACHHbIA MO J0JArOBEYHOCTH U HArPY304HOM CHOCOOHOCTH.
CaapHoe coennHeHue Hepaz0opHOoe. DTOT CHOCO0 LIMPOKO MPUMEHSIICS
10 1990-x roi0B, a B KujbIX AOMax — NpubiuzuteibHo 10 1966 r. kak
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JUId aJllOMMHUEBBIX, TaK W AJS MEAHBIX NpOBOAOB. B OTBeTCTBEHHBIX
CilyyasiX, B POMBILIJIEHHOCTH, Ha BOGHHbIX 00BbEKTAX, CKPYTKY CBapUBa-
JU ¢ NOMOUIBIO TpaHcopMaTopa U YroJbHOIO 3JIEKTpPOAa, B KauecTBe
KOTOPOIr'O UCIOJIb30BAJIaCh LIETKA OT 3JieKTpoasuraress. Jlyroi nposa-
pHUBaIM €e KOHYMK, CO3/1aBasi HAJEKHbII KOHTAKT HA MHOTHE I'OAbl.

Haubosiee npoctoit crnocod cBapku ajJFOMUHHUEBbBIX KU/ CEYSHUEM [10
10 MM* ¥ MeJHBIX — 10 4 MM’ H3BeCTeH M ONMCAH B NUTEpaType MOJ
Ha3BaHHeM "KOHTaKTHbIM pazorpes”. CorjacHo 3TOMy CHocoOy, KOHLbI
JKUJT pa3orpeBaroTCsl YroJbHbIM 3JIEKTPOAOM 10 00pa30oBaHUS paciijiaB-
JICHHOTr0 11apuka. Harpes npoucxonuT B TOUKE CONPUKOCHOBEHHUS dJIEK-
Tpoaa u xuibl. KoHUpl cBapUBaeMbIX JKWIJI U 31E€KTPOJ HMOAKIIOHAIOT K
BTOPUYHON 00MOTKE TpaHcdopmaropa MOLHOCTEIO He meHnee 0,5 kKBt u
BbIXOJHbIM HampspkeHueM 6—10 B. Jlns cBapkd MOXKHO MNPUMEHUTH Jia-
OoparopHbliii 9-amnepHbiii aBroTpaHcdopmarop (JIATP), eciin cHsaTh ¢
HETo peryJupyoLi HanpspKeHUe MOJ3yHOK U OBEPX ceTeBOH 0OMOTKHI
HaMOTaTh BTOPUUHYIO 00MOTKY. Ilepen HaMOTKOM HOBOH OOMOTKH, HYXK-
HO ceTeBy0 00MOTKY 0OMOTaTh HECKOJIbKUMH CIIOSIMHA OyMard oT Kpadt-
MaKeToB, a CBEpXy 3TOro eule HamMoTaTb HECKOJIbKO CJIOEB JIAKOTKAHU
WK U30JISILMOHHOMN JIEHTBI Ha XJI0M4aTOOYMasKHOW OCHOBE.

Jlnist caMocTOsITeIbHOrO U3roTOBJIEHUs TpaHchopmaTopa HeOOXOAUMO
LI-o6pa3Hoe TpaHcPOpMaTOPHOE KENe30 ¢ CeUeHUEeM MarHUTONpoBoaa S
He Menee 25 cm’. UKC/I0 BUTKOB OOMOTOK ONpEaenseTcs no Gopmyiam:
nepsuuHoii W, = (40-U,)/S u BrOopuuHoii W, = (40-U,)/S. Hanpumep, asns
HanpspkeHust cetn U; =220 B u ceuenuss maruuronposoga S =30 oM’
nepBU4Has OOMOTKa JODKHA MMeTh 293 BUTKA, a sl BBIXOJHOIO Ha-
npsbxerust B 10 B Bropuunas oOmotka — 13 ButkoB. [lepBuunas o6MoT-
Ka HamaTblBaeTcs mpoBogoM nuamerpom 0,8—1 MM, a BTOpUUHas MOXET
ObITb HAMOTaHA B HECKOJIbKO MPOBOJOB MapajlielibHO, HANpUMep B TPH
npoBoAa auamerpoM o 3 mm. ['naBHoe, uToObl OOLIEE ceueHue MPOBO-
JIOB BTOPU4HON 0OMOTKM ObL10 He MeHee 15-20 MM, st snexTpona
MOYKHO B3SITb YTOJIbHYIO ILETKY OT KOJUIEKTOPHOIO 3JIeKTPOABUraTess
wid rpadUTOBbIM BKJIAAbIL OT TpoJielOycHOM wraHru. Ha paGoueit
IUTOCKOCTH 3JIEKTpOJia CledyeT BbIpe3aTb HOXKOM HEOOJIbLIYIO JIYHKY, B
KOTOpyto Oyaer 3acbinarbest uitoc v rae Oyner GopMUpOBaTLCS Ha KOH-
Lax CBapHUBaeMbIX JXXWJaX pacIulaBiIeHHbId Iapuk. Bo3moxkHas KOHCT-
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PYKLIMSI YCTPOMCTBA Ui KOHTAKTHOM CBapKHU KOHIIOB My4yKa MPOBOOB
METOJIOM KOHTAaKTHOT'O pa3orpeBa mpuBeaeHa Ha puc. 2.54. Capka BO3-
MOJXKHA U pa3fielibHbIMU 3KUMaMH, O0e3 COe/IMHEHHS UX B eIMHY KOH-
CTPYKLMIO.

Puc. 2.54. KoHcTpyKuust ycTponcTaa
Ana KOHTAKTHOWN CBapKM KOHLIOB Ny4Kka npoBoAoB

Ilepen cBapkoii ¢ MPOBOJOB cpe3atoT U30JsALKI0 Ha AnuHe 40-50 mwm,
3aUMILAIOT OrOJIEHHbIE KOHLbI Ha)kaauHOW Oymaroil no Ojecka U ckpy-
ypBatoT (puc. 2.55). [l 3amurel pacruiaBa OT KHCIOpOJa JKelaTreIbHO
ncrnonp3oBaTh Gmoc "BAMMUM", cocrosimuii U3 XJIOPUCTOTO Kallvs, XJIO-
PHUCTOro HATpUs M KPUOJIUTA, B3ATHIX B COOTHOLIEHMH 5:3:2 (Mo Macce).
B kpaiinem ciydae, Mo>kHO 00OHTHCH M OOBIUHOM anTedHoOH Oypoii (TeT-
pabopatom HaTpus).

Pwuc. 2.55. Buabl ckpyTkn npoBOAOB NeEpes CBapkown
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[lepen cBapkoii B NyHKY YroJbHOrO 3JIEKTPOAa HachilaroT (uitoc U
OMYCKAlOT CKPYTKY MPOBOJOB, MPKUMas MX K dJiekTpoay. OneBaloT ou-
KA AJ1 ra30cBapliMKa W BKIouatoT TpaHcopmarop. Iloa cnoem pac-
T1IaBUBLICTOCS (bJ'lIOC& KOHLbI KWJI OIUIABJIAKOTCA U CJIMBAKOTCA B LIAPUK.
Tonbko Mmocse Toro Kak KOHLbI IPOBOIOB OCTbIHYT U 0o0Opasyercs cnai,
OTBOJAT KWJIbl OT 3JICKTpOAA.

Uro0bl yMEHbUIUTh MOTEPU HANpsDKEHUs, TpaHc(opmaTop pasmella-
T 100JMKe K MecTy cBapku. CeTeBOW BbIK/IIOUATEIIb BbIBOJSAT OT/AC/Ib-
HBIM LIHYPOM U AepKaT B JieBoi pyke. [locie cBapku coeauHeHue o04u-
LAKOT OT (pJ1roca CTajlbHOM LUETKOMN, MOKPHIBAIOT JIAKOM M U30JIUPYIOT.

CBapky crnenyeT NpOBOAUTbH C COOIOACHUEM MpaBUl TEXHUKU Oe30-
NacHOCTH, XKEJIATC/IbHO, B KOXKAaHbIX MNepyaTkax U B 3allIMTHbLIX OYKaX-
cBeTo(QUIIbTpax, HEB3Mpas Ha TO, YTO MPOLIECC MPOXOAUT Oe3 OpbI3r u
KarieJlb pacIulaBieHHOro MeTaula. Bech npouecc Hy:KHO BbINOJIHATH HA
TMOJIy, 3aCTeJIEHHOM JIMCTOM acOecTa, opranura uiu (aHepsbl.

Jl1st OCBOGHMSI TEXHOJIOTMU CBAPKK HEOOXOAMMO MOTPEHUPOBATHCS HA
OTpe3KaxX HEHYXHbIX MPOBOIOB, HO Mepel 3TUM HYKHO 00XKedb YIoJib-
HbIH 371eKkTpoj. Jlyulie Bcero 3To Aenarb Ha OTKPBLITOM BO3YyX€.

Jnst coenMHEeHUs allOMUHUEBBIX IPOBOAOB ceyeHuem 2,5—10 MM° Me-
TOJOM KOHTAaKTHOTO pa3orpesa MpurojeH oredecTBeHHbIH anmapar BK3-1
MPOMBILIJIEHHOIO U3TOTOBJICHUS, COCTOSAIMN U3 CBApOYHOro TpaHcdop-
MaTopa W MUCTOJIeTa, YTOJAbHOIO 3JIeKTpoAa U uenei ynpasneHus. Cpap-
KY MOXKHO BBINOJIHUTG Npu nomoiuy annapara BK3-1 wiu ¢ npumeHneHu-
€M KJiellel ¢ yrojbHbIMU 3JIEKTPOJaMH U 000HMaMHu.

B annapare BK3-1, no cyuiectBy, peajvd3oBaHa OIMCaHHas paHee
TEXHOJIOTMsl CBAPKK NPOBOAOB Oe3 npumeHenus Quitoca. Topew ckpyueH-
HBIX kW1 Ha amuHe 30—40 MM KycaukaMM 3a0CTpSIlOT ¢ 00pa3oBaHUEM
yria 30° u 3axumaroT B ryokax jaepikaresisi Tak, YToObl 3a0CTPEHHbIN
KOHELl YIUpajics B JIyHKY YTOJbHOTO 3JIeKTpOJa, MpeaBapUTeIbHO OTBE-
JeHHoro Hazaj. llocne HaxaTus CrycKOBOro pbluara MpoMCXOJUT aBTO-
MaTUYECKUH MpoLecc CBapKU, KOTOPbII NpekpallaeTcsl Npy OIUIaBICHUH
JKWI Ha 3aJlaHHOM JIJIUHE, ONpeieieMON BEJIMYMHON X01a MOJBUKHOIO
YroJibHoro siextpoza. Ilpu NBMXKEHHMM yrojbHOTrO 3J1€KTpoAa IUIeHKa
okcuaa AlLO; somaercs, a paciulaBjCHHbIN aJFOMUHUIA TOKOBEAYLIMX
JKUJT TIepeMeLInBaeTCs, YeM U obecreunBaeTcsl ocjie OCTbIBaHUS Karuly
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JKUJIKOTO aJIFOMMHHS HaJEXKHbIMI 3J'[eKTpI/I'-IeCKI/Il7l KOHTAaKT, UMEOLIHN
A0CTATOYHYIO MEXaHUYCCKYIO MPOYHOCTb.

Ha poccuiickom pbiHKe MOKHO TpHOOpecTH M Oosiee COBpeMEeHHbIe
anmapartbl s KOHTaKTHOM CBapKH MPOBOIOB, HANIPHUMeEp, UTAIbSIHCKOM
¢upmbl BlueWeld (mipencrasutens B Poccun — T/I "BraemtexkoHTpakt"
e-mail: tools@vnesh.ru). Tak mogens PLUS 400 npencrasnser coboi
oJHO(a3HbIl MEPEeHOCHOHN anmapar Ui TOYeYHOW CBapKd ¢ MHUKpPOIIPO-
LIECCOPHBIM YITIpaBiieHueM (puc. 2.56).

Puc. 2.56. Annapat PLUS 400 ans KOHTaKkTHOW CBapKu NpoBOAOB
ntanbsHckon upmel BlueWeld

Amnmapar PLUS 400 cnabxxeH HOBO#l cuctemoii ympasnenus "Fuzzy
Logic", uto ynpoiaer o0ciyKuBaHUE U MOBbBILIAET KAYECTBO TOUEUHON
cBapku. OCHOBHbIE TEXHUUECKHE XapaKTEepUCTUKU amnmapara:

CapouHblii Tok 6300 A.
MouiHoctb annapata 2,3 kBT.
MakcuMasbHbIH TUaMeTp CBAPUBAEMBbIX MTPOBOIOB 212 MM.

ABTOMaTHUYECKAas peryjaupoBkKka nNpoaoLKUTEJIbHOCTH CBAPKH U TO-
Ka CBapK! B 3aBUCHUMOCTHU OT TOJILLIUHbI MaTEpUaja.

Bo3moxHOCTD peryjiupoBaHusa BpEMEHU U TOKa CBAPKH B 3aBUCH-
MOCTH OT TOJILIHWHBI BBIGpaHHOFO MaTepHalia; yCTaHOBKa BpEMCEHH
CBAapKH! B 3aBUCUMOCTHU OT YCTAHOBJICHHOI'O 3HAYCHU .
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e Bo03MOXKHOCTH BBIOOpa MEXKy HENpepbIBHBIM W UMITYJIBCHBIM pe-
JKMMaM# CBapku (J1s MaTepuasioB C BBICOKMM KO3(h(ULIHEHTOM
YIPYTOCTH).

e VYcunue peruara ot 40 no 120 kr (anmuHa peraaros 120 mMm).

e PykosTka U3 TEPMOCTOMKOTO W30JIMPYIOLIEro MaTepuara.

o Pasmepst 440x100x185 mm, macca 11 kr.

e [luranue ot cetn 380 B ¢ wactoroii 50 ',

Ora xke ¢upma ebinyckaer annapar PLUS 20/TI ¢ nuranuem ot ceru
220 B, HO OH MOKET cBapuBaTh MaTepuabl TOMLKUHON A0 1+1 MM. Oco-
OCHHOCTb ATOrQ annapara — Hajuuue JICKTPOHHOI0 TalimMepa CUHXPOH-
HOTO THIA C PeryJMpoOBKON npoaoskuTensHocTH cBapku ot 0,1 1o 1,2 c.

2.5.9. OTBeTBMEHUA NPOBOAOB.
Cxumbl TMna "OpeLku"

Jns npucoeavHeHUs pa3iUYHbIX 3JIEKTPONpUOOPOB MHOrAA MPUXO-
JUTCS eNaTh OTBETBIIEHHE NMPoBOAOB. CoeIMHEHNE U OTBETBIIEHUE ITPO-
BOJIOB CKPBITOM IMPOBOJKHU BBIIIOJIHAIOT CKPYTKOM, NallKOW, CBapKoOM, OIl-
PECCOBKOW WM 3a)KMMaMH B OTBETBUTEJbHbIX KOpoOkax. [Ipu ckpbiToit
MPOBOJKE JOMYCKAETCS BBIMOIHATH OTBETBJICHUS IUIOCKUX MPOBOAOB BO
BBOJIHBIX KOpPOOKAax BbIKJIIOUATENeH, PO3€TOK UJIN CBETUJIBHUKOB.

Haubonee mpocro caenaTh OTBETBAEHHE OT LEJIOro MpOBOAA, €CIH
WCIIOIBb30BaTh [UISl 9TOHM LIEIM OTBETBUTENbHbBIE CKUMBI, H3BECTHBIE Cpe-
II1 37IeKTpUKOB Kak "opemku" (puc. 2.57). X Tak Ha3bIBalOT U3-3a CXO-
JKECTH KOpIlyca ¢ IpeLlkuM opexoM. B stom ciyuae He TpeOyercs paspe-
3aTh, CKpyYMBaTh U NpPONauBaTh MPOBOJ.

BHyTpu "opelika" HaXOAUTCS [1BE€ CTajlbHbIE IJIACTUHbI C KAHABKAMU
MOJl NPOBOJIHUKH, C)KUMaeMble YEThIpbMSI BUHTAMHU C FPOBEPHBIMH LIaii-
Gamu, a MeXXIy HUMH ellle OJHa IUI0cKas MIacTHUHA, CllysKaluas Oapbepom
MIPU COEIMHEHUM MEIHBIX U aTlOMUHHUEBBIX NMPOBOAOB. Bee coenunenue
3aKpbIBAeTCs IUIACTMAcCOBBIM KopmycoM. EcTe Monenu kak ans "ynud-
HbIX", Tak ¥ g "momammHUX" padot. Yaime Bcero Mx MpUMEHSIOT NpU
MOJICOEIMHEHUHN K aJIOMWUHHEBBIM IPOBOAAM, HANpUMeEp, BO3AYLIHBIX
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JUHUN. B MHOrO3Ta’KHBIX JKMJIBIX AOMAX C X MOMOLUBIO Jeat0T OTBOAbI
B KBapTUPBI OT alltOMUHUEBOro "cTosika". CKUMbI MOTYT OBITh HMCTIOJb-
30BaHbl AJIS1 BBIIOJIHEHUS! OTBETBJICHUH OT MEOHBIX WU aJFOMHUHHUEBBIX
MPOBOJIOB.

Puc. 2.57. Bnabl KOHCTPYKLMIA OTBETBUTENBHBIX CKUMOB ("OpeLukn”):
a— Y659, 6 — Y733, B— Y739, 2— Y731

Brinmyckaembie oTBeTBUTENbHBIE CxkuMbl Y 731-734; Y739; V859;
V870-872 (KBT) npenna3HaueHsbl 7151 BHITIOJTHEHUS! OTBETBJIICHUN OT Ma-
TUCTPAJIbHBIX JIMHUI MEIHBIX ¥ aJIOMUHHUEBBIX MPOBOJIOB HANPSKCHUEM
0 660 B ¢ mpeaBapUTeSbHbIM CHATUEM H3OJSILMU HA MECTe YCTAHOBKHU
0e3 pazpe3aHus NPOBO/IHUKA.

OcobenHocty cokuMoB "Opetku':

® KOpIYC C)KMMOB BBINOJIHEH M3 KapOOoJMTa — TEPMOCTOHKOro Ma-
Tepuaa, BblaepKUBaroLero temmneparypy csbiiie 200 °C;
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® yHHUBEpCaJbHble NPUKUMHbBIE BUHTbl — MOHTaXX KPEeCTOBOH WM
IUIOCKOW OTBEPTKOM;

e creneHb 3amuThl IP20);

® MeTaJUIMuYecKas IUlallka U3roTOBJI€HAa U3 aHOAMPOBAHHOM CTaNu;

e pa3paboTKa W M3rOTOBJIEHUE CHKUMOB MOXKET ObITb NpPOU3BEICHA

M0 MHAWBUYaJIbHBIM pa3Mepam 3aKazuuka.

B Tabn. 2.29 npuBeneHsl napaMeTpbl HEKOTOPBIX THIIOB OTBETBUTEIb-
HbIX CKMMOB "Opeuiku" MPOM3BOACTBA 3JIEKTPOTEXHUYECKOrO 3aBOJa
"KBT" (e-mail: kf@techelectro.ru, r. Kanmyra), a ux rabapurHsie pazme-
pbl — Ha puc. 2.58.

Tabnuuya 2.29. Cxumbl omaemeaumerbHbie "Opelwku"” S1ekmpomexHuU4ecKo20
3asoda "KBT" (2. Kanyza)

Tun CeyeHne NpoBOAOB, P
Pucy- M2 asmepbl, MM Macca
HOK 2.58 1000 wr.,
. Maruct- OTBeTBM- L B H Kr
panbHbIX TeNbHbIX
Y731(KBT) 4-10 1,5-10 44 44 36 4977
Y733(KBT) a 16-35 1,5-10 44 44 36 50,1
Y734(KBT) 16-35 16-25 44 44 36 56,5
Y739(KBT) 6 4-10 1,5-2,5 - - - 43,9
Y859(KBT) 50-70 4-35 64 45 79 273
Y870(KBT) 95-150 16-50 85 62 | 100 665
8
Y871(KBT) 95-150 50-95 85 62 | 100 643
Y872(KBT) 95-150 95-120 85 62 | 100 647

MpumeyaHue. lMpoBopa yknagbiBaloT NeEpneHAUKYNsipHoO yrny6-
NeHuIo B Haknaake (aetarnb CKuma).
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Pwnc. 2.58. MabapnTHble pasMepbl OTBETBUTENbHBLIX CXUMOB

IlocnenoBatenbHOCTh YCTAaHOBKU oTBeTBUTEened Y731-734; Y739;
V859; Y870-872:

OTKJIIOUYHTH HamNpspKeHWe Ha TaHHOW MarucTpasiy;

CHATh YYacTOK H30JSILIMM MariucTpaJbHOrO IMPOBOJA HAa MeCTe
MOHTHPYEMOT'O OTBETBJICHHS M 3aYUCTUTb W3OJIALHUIO ¢ KOHLA OT-
BOJMMOTO MpoBoja (TpHU yJaJeHUH H30JISLUMU SKWIbl OyayT mo-
BPEXKICHbI MHCTPYMEHTOM, KOTOPbIM OyJeT MpoM3BOAWUTHCS HaH-
Has omepanus) (puc. 2.59);

MOJIHOCTBIO pa3o0paTh OTBETBUTEINb (CHATH /1BAa KPETMEeKHBIX KOJIb-
11a ¢ KopItyca ¥ pa3o0parh ero Ha JBe 4acTH; pa3o0parh MeTaJllu-
YeCKUI MOHTa)KHBIH y3el (packpyTUTh YeThipe 00IiTa));

cobpaTh Ha MarucTpajiy Bce KOMIIOHEHTHI B 00paTHO# mocienoBa-
TeJILHOCTU (coOpaTh y3ed ¢ OTBETBUTENBHBIM MPOBOAOM, 3aKpy-
TUTh W 3aTSHYTb OONTbI, 3aKPENUTh KOPIyC BOKPYI MeTaiiude-
CKOM 4acTH MU MOMOLIH KPENeKHbIX Kosel);

BKJIFOYUHMB MMOJa4y SHEPIuu, y6e):[I/ITI>CH B KQUC€CTBC MOHTAaXKa.
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Pwuc. 2.59. Bug nposogos,
NOArOTOBMNEHHbIX ANA COEANHEHNS
B oTBETBUTENE TNNa Y731

OTMeTuM, YTO MpPU HCHOJIb30BAHUM CKUMOB OTBETBUTENbHBIX
"Opeiuku", BO BpeMs MOHTaXka HapyLIaeTCsl LIeJIOCTHOCTb JKUJIbl, U3-3a
yAaJeHusl yuyacTKa M30JsILMKU MpoBoja. B cBs3u ¢ Tem, 4To OTBOAMMAS U
MarvcTpajibHasi JIMHUM COEIMHSIOTCS CTajlbHBIMU TJIAlIKaMH, MPOUCXO-
JUT YBEIUYEHUE COMPOTHUBJEHUA OTBOAMMON nuHuu. Ilpu HemoctaTou-
HOM 3aTsDKKe C)KMMa Ha MarucTpajid, BO3MOXKHO HapyllE€HHE LeJ0CTHO-
CTU MpoBoJa u3-3a ero neperpesa. llocme nemoHTaxka Takoro ysna
MOJIHOCTbIO BOCCTAHOBUTD M30JISILIMIO IPOBO/IA KpaiiHe Mpo0sieMaTUuHO.

2.5.10. OTBeTBNEHMA NPOBOAOB.
3aXuMbl NpoKanbiBaloLue

B HekoTOpbIX ciy4asx NMpeanoyvTUTeNbHee Ui OTBETBICHHS NPOBO-
JIOB UCIOJIb30BaTh He CkUMbI "Opelikn", a repMeTHYHbIe MPOKaJIbIBaO-
mue 3akuMbl 3110, npeqHa3sHaueHHbIE U1 BBINIOJTHEHHUS OTBETBJICHUN OT
MarvcTpajibHbIX JIMHUHA MEIHBIX W aIFOMUHHEBBIX M30JMPOBAHHBIX MPO-
BOJOB HampsbkeHueM 110 1 kB 6e3 ux paspezaHust U CHATUS U30JISILUU C
npoBogHuKa (puc. 2.60). Ycunue 3aTsKkd OOITOB KOHTPOJIMPYIOT CPbIB-
HOW ronoBkoi. VY 3axkumoB 3[IO KkOHTaKkTHas 4YacThb H3TOTOBJIEHA W3
CTaJlbHOM AHOJAMPOBAHHOU MPYXKUHbI, a MaTepUall W3OJISILUU — HEU-
JI0H 6.6. 3axkuM paboTtaet B nuarnazoHe temnepatryp ot —40 mo +105 °C.

IIpenmy1iecTBa MpOKaIbIBAIOIIUX 3aKUMOB!

e qpocToTa U YA00CTBO MOHTAXAa;

® MOHT&X OCYIIeCTBJIsieTcs 0e3 CHATHUS M30MALMU W pa3pe3aHus

MPOBOJHUKA;
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® TepPMETUYHOCTb COEAUHEHHUS (CTOMKOCTD K aTMOC(EpHBIM OCAIKaM);

® HaJe)KHOCTb KOHTAKTHOTO COEJMHEHUs] 0e3 MeXaHU4YecKod [e-
(hopmaLMu NPOBOIHUKA;

® KOHCTPYKLMS 3aKMMa PacCUMTaHA HA MOHTaXK MPU HU3KUX TeMIle-
parypax.

Punc. 2.60. OBwnit BuA repMeTuYHbIX npokansiBarowmx 3axumos Tuna 3O

[Ipu ycTaHOBKE 3a)KMMa MPOKATBIBAIOIIETO OTBETBUTEILHOIO repMe-
truHoro (3I10) HeoOxomUMO:

L4 BBIGpaTI) MECTO OTBETBJICHHUA,

® YCTaHOBUTb OTBETBUTEJb HA MarucTpajib U MPUCOCAUHUTH NPOBOA
OTBETBJICHUS;

® 3aTSHYTb raliKy 0 CpbIBa FOJIOBKH.

IIpu 3TOM He HyXHO 00ecTOUMBATH JIMHUIO (T. K. MOHT&XX MOXET
MPOU3BOAUTHCS Ha MUTaeMblid MpoBofd). B MecTe orBeTBNeHus He Hapy-
u1aeTcsi CTpyKTypa NpoBoAa (He HYXKHO yaansaTh uzossuuto). CoenuHe-
HHUE NPOUCXOAUT Yepe3 aHOAUPOBAHHYIO Mellb, & PUHLIUI CPbIBAOLLEH-
Cs FOJIOBKU IapaHTUPYET KaUeCTBEHHbIH MOHTaX JaHHOTO y3Ja.

B pesynbraTe nosmydaercs MOJHOCTbIO IepMETUYHAs KOHCTPYKLMSA,
OTBEYaroLasi BCeM COBPEMEHHbIM TPeOOBAaHUSIM, UTO JAeT JOMOJHUTENb-
Hble npeumyuiectsa 310 mpu BeIOOpe MOHTaXKHOIO MPUCHOCOOJICHUS
nepes ycrapeBmuMu tunamu otsersuteseit Y700 u Y800. B tabm. 2.30
MpUBEACHbl TEXHUUECKUE JaHHbIE 3a)KUMOB, BbIIyCKaeMbIX 3JIEKTPOTEX-
HuveckuMm 3aBogoM "KBT" (r. Kanyra).
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Tabnuua 2.30. 3axxumbl rnpokarnkelearouue omeemeumesbHbie
anekmpomexHu4yeckozo 3asoda "KBT" (2. Kanyeza)

Tvn

CeyeHue NpoBoAoB, MM

MarncTpasnbHbIX

OTBeTBUTEJIbHbIX

3M016-95/1,5-10 16-95 1,5-10
3IM016-95/4-50 16-95 4-50
3IM050-150/6-50 50-150 6-50
3IM025-95/25-95 25-95 25-95
3IM050-150/50-150 50-150 50-150

Ha puc. 2.61 npuBeaeHo cpaBHeHHE MOHTa)ka OTBETBUTENEH TumNa
"Opewku" 1 32KMMOB NMPOKAJIBIBAIOIIMX OTBETBUTEIbHBIX T€PMETUUHBIX

(3110).

Puc. 2.61. CpaBHeHue moHTaxa oTeeTButenei Tuna "OpeLukn"
N 32XMMOB NpOKasiblBalLMX OTBETBUTENbHbIX repmeTuyHbIX (3M10)
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2.5.11. OTBeTBNEHUA NPOBOAOB.
OTtBeTBUTENM TUNA OB

Jlns BbIMosHeHUs: 0TBOAA (OTBETBIICHUS) OT TOKOHECYLLEro NpOBOIOB
MeJIKuX ceueHui ot 0,25 10 6 MM? BKIIFOUMTEILHO, MOYKHO MCIOJIb30BATh
otrserButenu Tuna OB npouszBoacta TIII™ "Texanexkrpo" (r. Mocksa, e-
mail: info@techelectro.ru) (puc. 2.62).

Puc. 2.62. O6wui Bua oteeteutenen tuna OB
npoussoactea TIIN "TexanekTpo" (r. Mockea)

[IpumeHeHre X aHaJOTMYHO OTBETBUTEJIbHBIM CKUMaM ISl CUJIOBO-
ro kabens ("Opeuku" tuna Y731, Y733, Y734), HO He Hy>KHa mpe/aBa-
puUTeNbHAs 3a4MCTKA MPOBOJIA U CIIeLMaIbHbIA MHCTpYyMeHT. Ha puc. 2.63
npuBe/ileHa KOHCTpyKUus oTBeTBUTeNss OB, a B Tabn. 2.31 — ero xapak-
TEPUCTUKH.

Tabnuya 2.31. Xapakmepucmuku omeemaumeseli muna OB Tl "Texanekmpo”
(2. Mockea)

Pa3mepbl (puc. 2.64), mm

HanmeHoBaHue | CeueHue, MM? LiseTt
L B
OB 1 0,25-1,5 KpacHblit 20 22
OB 2 15-2,5 CyHuit 20 22
OB3 4,0-6,0 XKenTbiii 21 32
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HanpaeneHus
YCTaHOBKM
npoBoaOB

OTBETBUTENLHbIV

3

Puc. 2.63. TexHonorusa ncnone3oeaHuns oteetTsmTeneit Tuna OB:
1 — BCTaBKka MarncTpaneHOro 1 OTBETBUTENBHOIO NPOBOAOB,
2 — BCTaBKa METANNYECKOro CoOeanHNTens, 3 — 3arnd KoHLa OTBETBUTENS
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Puc. 2.64. Pasamepbl otBeTBMTENEn Tna OB

3ametuM, uto B coctaB TIII" "TexanekTpo" Takke BXOAUT AEKTPOTEX-
Hudeckuid 3aBox KBT (r. Kanyra, npousBoacTBo kabenbHOH apMarypbl) U
3aBo AnekTpoTexauueckux m3aenuii B39TU-Texanexrpo (r. BockpeceHnck,
KOHCTPYHUPOBaHHUE U MPOU3BOACTBO 3/IEKTPOLLIUTOBOrO 000pYIOBaHUs).

2.5.12. OTBeTBNEHUE NPOBOAOB
KNeMMHOMN KONnoaKou

Cpeau OTBETBUTE/ICH, BbIIYCKACMbIX CErOJHS MPOMBbILLICHHOCTHIO,
JUIsl BJIGKTPOMNPOBOJKMA MPEACTABISASCT MHTEPEC MNPOAYKLIMS KOMIAaHUW
JIKC — Beayiuero poccuiickoro npousBoauTelis KaOeJeHEeCyLIUX CUC-
tem (r. Mocksa, http://www.dke.ru/). Komnauus paspaborana u Bbl-
MyCKAaeT YHUBEPCAJIbHYIO OTBETBUTE/bHYIO KIIEMMHYIO KOJIOJKY, KOTOpast
MPUTOAHA JIs1 KBAPTUPHOU 3IEKTPONPOBOAKH (puc. 2.65).

Pa3mepbl yHUBEpcalbHOM OTBETBUTEJIbHOU KJIEMMHON KOJIOAKU MpU-
BeeHbl B Ta0i. 2.32.

Tabnuua 2.32. KnemmHas konodka omeemesumerbHasl yHueepcasbHasi

Kon :::::;ae, Pasmepe, Mm YnakoBka, wWrT.
O A B c D E F MarneHbkasi/6onbluasn
BK616 2x16 452| 67 (252 13 | 13 | 7 2/32
BK635 2x35 46,5| 84 (256 15 | 15 | 11 2/32
BK650 2x50 49,7947 29 | 18 | 18 | 13 1/16
BK670 2x70 51,9|105,8/31,2| 19 | 19 | 14 1/16
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Punc. 2.65. OTBeTBNEHME YHUBEPCANBHON KNEMMHOWM KONOAKOW (&)
1 ee yCTporcTeo (6)

YHuBepcanabHas OTBETBHUTENbHAS KJIEMMHas KOJIOKa oOecrieurBaeT
HaJIeKHYI0 KOMMYTAlLUIO0 U OBICTpOe coeiHeHue/pa3MbIKaHUe DIIEKTPH-
YeCKHUX LeTEn.

2.5.13. OTBeTBNeHue MetToaom
NPOCTON CKPYTKM

[Ipn OTCYTCTBMM CXKMMOB WJM CrieLMalbHbIX OTBeTBUTENed Thna OB
OTBETBJIEHUE MOXKHO CJI€J1aTh METOJOM MPOCTOM CKpYTKU. B 3TOM Cityuae
3aUMIIAIOT U3O0JISALIMIO OCHOBHOTO MPOBOAHMKA HA 1,5—2 ¢cM M mocsie 3Toro
K HeMy MPUCOEAMHSIOT KOHELl OTBETBJISEMOrO MPOBOJA CO CHATOH C €ro
KOHL[A WU30JIILMEH. 3aUMILEHHbIC KUJIbl OTBETBJSIEMOrO MPOBOAA TUIOTHO,
BUTOK K BUTKY, 0OMaThIBAIOT BOKPYT OCHOBHOI'O 1poBoja (puc. 2.66).

MecTo OTBETBJICHHUS 3aMavWBalOT U U30JUPYIOT jieHTol. Kak npu co-
CAUHCHUHN TMPOBOAOB, TaK U MPU HUX OTBCTBJICHUU PaA3IMYAIOT CKPYTKHU
OTBETBJICHUI: mpocTasi, OaHpaxcHas W kenoOok (cm. Tabi. 2.24). Ha
puc. 2.67 nokazaHo, KaK C/ejaTb OTBETBJIEHHUS OT JIBYXNPOBOAHOH Ju-
HUU METOJIOM MPOCTOM CKPYTKH.

B NOMCELICHUAX COCAUHECHUSA U OTBCTBJICHHS MPOBOAOB MPU BCCX BU-
Aax 3JICKTPONPOBOAOK BbIMOJHAKOT B COCAUHUTCIIbHbIX U OTBCTBUTCIIb-
HbIX KOpoOkax. Pa3zBeTBuTe/bHbIE KOPOOKHM clle/lyeT yCTaHaBJIMBaTb Ha
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YPOBHE MOBEPXHOCTHU CTEHbI, 3allOAJIULIO C HeH u 3aKpbIBaTh IJlacTMac-
COBbIMHU KpbILIKaMH (}:[J'If[ 0e30MacHOCTH M U3 3CTETHUECKUX coo6pa>1<e—
HI/Iﬁ) Po3zeTkn u BBIKIIOUATEH YCTaHaBJ/IMBAlOT B aHAJIOTHUYHBIX PAa3BET-
BUTECJIbHBIX K0p061<ax K3 CTAJIK UK IIJ1aCTMAacCChI.

Puc. 2.66. TexHonorus oTBETBNEHNS
METOAOM NPOCTOWN CKPYTKM:
a — OTBETBNEHNE NPOBOAOB
C MEAHOW Xunon, 6 — oTBETBNEHNE
MHOFOMNPOBOMOYHbIX MEAHbIX MPOBOAOB

M3onauns

CkpyTka

Puc. 2.67. OTBETBNEHNS OT ABYXMNPOBOAHOM NIMHUM METOLOM MPOCTON CKPYTKMA

2.5.14. OTBeTBUTENbHbLIE KOPOOKU

Ilepen MOHTaKOM 2JIEKTPONPOBOJKHU, COMIACHO IUIAHY HYXKHO MOATrO-
TOBUTb MECTa Ajisi YCTAHOBKH KOPOOOK JUlsl MPOTSKKH, COSAMHEHHS U
OTBETBJICHUs MPOBOJOB M Kabesieil Npu OTKPLITOM WIIM MPU CKPLITOM
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anektponposoake Ao 1000 B, npoknanbiBaeMbIX B MJIaCTMAaCCOBBIX TPY-
6ax B MPOW3BOICTBEHHBIX, aIMUHUCTPATUBHBIX U MOJACOOHBIX MOMeLle-
Husx. [lpu npoxsagke cKpbITOil NPOBOAKU ciielyeT MPeayCMOTpeTb Mec-
Ta KOpOOOK AJsl YyCTAaHOBKM B HHUX BBIKJIOYATeNed M IUTENCENIbHbIX
PO3€TOK, UMEIOLLMX PACHOPHBIE JIATNKH.

Jlioboe coenuHeHne NOMKHO ObITh TOCTYIHO AJISi OCMOTPa U PEeMOH-
ta. YtoObl coenrHeHus Obl10 yaoOHee KOHTPOJUPOBATh B AajbHEHULIEM,
WX BBIIOJHAIOT B pacnaeuHblX KOpoOKkax. DTo cTapoe Ha3BaHUe KOpOoOOK
OCTaJIOCh C TOrO BPEMEHH, KOTJa MpoBoJa COSAUHSAIN B OCHOBHOM Naii-
koi. Temepp Takoii omepanuu HeT, W "pacmaiikoil” Ha3bIBalOT JOOYIO
CKPYTKY, C3KUM, CO€IMHEHHUE.

['maBHas QyHKLUS MOHTaXKHBIX KOPOOOK COCTOUT B TOM, UTOOBI CO3-
JaTh 0e30MacHyl0 W UIMTENIbHYK0 OCHOBY AJISl YyCTAaHOBKH TNPOBOMAKH,
Tene(OHHBIX CTHIKOB, a TAKXKe PO3ETOK, BBIK/IIOUATENeH, peryisaTopoB
OCBEILLIEHHOCTU M YCTPOHCTB cBA3U. OCHOBHas (PyHKLHS TaKuX KOpO-
6ok — obecneuntb 0€30MacHOCTh B MecTax Mpokyaaku kabens. ['nas-
Hble (paKTOpBI NPU TAaKOH YCTAaHOBKE: MECTO MOHTa)Ka U YUCJIO BbIBOJOB
kabens. KOHCTpyKLIMH COEIMHUTENbHBIX U OTBETBUTENIbHBIX KOPOOOK
JOJIKHBI COOTBETCTBOBATh CIOCOOaM MPOKIAAKU U YCIOBUIM OKpY-
JKaloleil cpenbl.

KopoOku coctost u3 kopmyca u kpbiuiku. [locie oraenku, no kpeiii-
KaM pa3BETBUTENIbHBIX KOPOOOK JIEKO OMNpeAesseTcsl Tpacca 3J1eKTpo-
MPOBOAKH, YTO MOJIE3HO 3HATh MPU YKPEIJICHUU KapTHUH U APYTUX yKpa-
LIeHHH, TPeOYIOMX MPOOUBKYU CTEH.

Kppitiku kopobok kpensTess K ee KOpIyCy 3alleSIKUBaHUeM WIIW Me-
TAJIMYECKUMU BUHTAMU C aHTUKOPPO3UHHBIM mokpbiTueM. Hexotopeie
KOpPOOKHM OCHAIeHbl MSATKMMHU YIUIOTHUTEJIbHBIMU BTYJKAaMH, MpeaHa-
3HAaYeHHbIMU Ul BBOJAa B KOpoOKy TpyO, mpoBofoB u kabeneid. [[ns
obecrieyenusi ctenieHd 3amuThl [P 55 — I[P 56 kopoOkM KOMITIEKTYIOT
pe3uHOBbIMU Mpoknaakamu. Kaknas kopoOka npu MOKynke OODKHA
ObITh yMakoBaHa B TEPMOYCaJOUHOMN MJIeHKe U CHaOXKeHa UHAUBUIYallb-
HOW 3TUKeTKOH. CylIecTBYIOT KOHCTPYKLMH OTBETBUTENIbHBIX KOPOOOK, B
KOTOPbIX BMECTO OOBIYHBIX YIUIOTHUTEJbHbIX BTYJIOK Ha OOKOBBIX MO-
BEPXHOCTSIX U HAa OCHOBAaHWU KOPOOOK HMMeloTcs ruOkue BBOAbI B BUIE
meMmOpaH. Takue KOpoOKM MOMY4MIM Ha3BaHWE OTBETBUTEJbHBIX KOPO-
00k ¢ MeMOpaHamH.
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KopoOku oTBeTBUTENbHBIE AENST AJs BHELIHEH W BHYTpPEHHEH mpo-
Boaku. Ha puc. 2.68 mpencraBieHbl OTBeTBUTEIbHbIE KOPOOKH AJis Ha-
PY’KHOTO  MOHTa)ka mpousBoacTBa komnanus  "Ilnact Onexktpo”
(r. Mocksa, http://ni.plastelectro.ru/). Ot KOpoOKH NbLIEBIArO3AIIUT-
Hble U CHaOXeHbl MATKUMH CaAMOYIUIOTHSOLIMMUCS MeMOpPaHHBIMU rep-
MOBBO/IaMHU.

N

Puc. 2.68. Kopobkn oTBeTBMTENbHbBIE A1 OTKPbITOW 3NIEKTPONPOBOAKM KOMMaHUn
"Mnact OnekTpo" (r. Mockea)

Paznuuaror KOpoOKM OTBETBUTENIbHBIE CKPBITOH 3JIEKTPOITPOBOAKU st
TBEPAbIX U MMIICOKAPTOHHBIX cTeH. KopoOku COCTOsIT U3 KOpIyca U KpbILL-
KM, M3rOTOBJICHHBIX M3 yaaponpouHoro nonuctupona (YIIM). Kpbimkw,
KakK NpaBuJI0, KPErsTCs K KOpIycam KOpOoOOK CaMOHape3atoLMMK OLMHKO-
BaHHBIMM CTalbHBIMKU BUHTaMu. Ha puc. 2.69, a npeacraBieHbl OTBETBU-
TEJIbHBIC KOPOOKHU JUlsi CKPbITOM 3j1ekTporpoBoaku (10 1000 B) npoussos-
crBa 3A0 "JIFOKCOJI" (r. Mocksa, http://www.luxel.ru/). 311 KopoOku
MbIJICBJIAro3allMTHbie ¥ CHAa0XKEeHbl MSATKUMHM CaMOYIUIOTHSIOLIMMUCS
MeMOpaHHbIMU repmoBBoamu. [IpeacrasienHas Ha puc. 2.69, 6 kopob-
Ka i runcokaptoHHbIx creH (koa LX39501) umeer 16 BapuanTOB Asst
BBOJIa MPOBOJHUKOB W OPUTMHAJIbLHBIN ObICTPOChEeMHbIN Kpernex. BHyT-
penHue pazmepsl kopoOku 100x100x45 mm.
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a 6 8

Puc. 2.69. KopoGkn 0TBETBUTENbHBIE AS1 CKPBITOW SNEKTPONPOBOAKMA NPOU3BOACTBA
3AO0 "NKOKCIJT": a — ans TBEpAbIX CTEH, 6 — ANS FTMNCOKAPTOHHbLIX CTEH,
8 — MOHTaX B KOpOoOke

Jlns yTONNEeHHBIX 3JIEKTPOU3AEINN CIy’)KaT yCTaHOBOUYHbIE KOPOOKH.
Jlo HenaBHero BpeMeHHU OHU ObLIH, KaK MPaBUIIO, JKECTSIHbIMH, HO ceiiuac
Ha pbIHKE YK€ uMeeTcs 00JIbII0e KOTMUECTBO MJIaCTMACCOBbIX KOPOOOK.

KopoOku u3roraBiuBatoT U3 MOXKapo- U B3pbIBOOE30MACHOTO MaTe-
puana nonumepa (apuJIOKC WM Ap.) WM MeTajula. MeTtannuueckue OT-
BETBUTENbHbIE U YCTAHOBOUHbIE KOPOOKH B MECTax BBO/A B HUX MPOBO-
JIOB JOJI’KHBI UIMETb BTYJIKU WJIM OTPE3KHU MOJIMXJIOPBUHUIIOBON TPYOKH.

OTtBeTBUTENbHBIE KOPOOKHU [UIS CKPBITOW MPOBOJKHU CJEAyeT yCTaHaB-
JIMBaTh "3amoAsduo" ¢ MOBEPXHOCThIO LITYKATYPKU M XOPOLIO 3aKper-
JSITh B NPeAHAa3HAUYEHHbIX IS HUX yriryOneHusix. Eciu Bo3HUKaeT HeoO-
XOAUMOCTb yIiTyOUTb BBIEMKY, TO 3TO A€JalOT APEiblo U MOCAKEHHOH Ha
Hee crneLualbHON LUIMHApUYecKoi ¢pe3oil ¢ modeautoBbiMU 3yOLamMu
WK ¢ TIOMOLIbIO MOJIOTKA U 3yOuna, Kak BcTapb. B yriyOneHun creHbl
KOPOOKY 3aKperuIsiioT LIEMEHTHbIM PacTBOPOM WIIM CHELMAIbHBIMHU Kpe-
MEKHBIMU 3JIEMEHTaMU, NPeAyCMOTPEHHbIMU B ee KOHCTpykuuu. Ha-
npumMep, poccuiickas xkommanus "[lmact Dnextpo" (r. MockBa, e-mail:
info@plastelectro.ru, http://www.plastelectro.ru) npemmaraer ans
9TOM 1eJTh pacHopHble Janku, GukcrpyeMble BUHTamu (puc. 2.70). Eciaun
MpeAnosaraeTcs, YTo MPOBOJAKA HUKOTAA He OyAeT peMOHTHUPOBATHLCS, TO
KOpoOKy Lienecoobpa3Hell (PMKCUPOBATh LIEMEHTHBIM PacTBOPOM, B IPO-
TUBHOM cily4ae, NpeaNOoYTUTEeNIbHEH PUMEHNUTD KPETeKHbIE 3JIEMEHTHI.

B mecrax coeauHeHuid MpoOBOIOB, MIAYLIMX K PO3€TKaM, MaTpoHaM
JlaMIl, BBIKJIIOYATENIIM U K APYTUM MOTPeOUTENSIM, yCTaHABIUBAIOT pa3-
BETBUTENbHbIE KOPOOKHU, B KOTOpPbIE MPSIYYT BCE CKPYTKH MPOBOOB.
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PazBeTBUTENBHBIE KOPOOKH OBIBAIOT BHYTPH C KIIEMMHBIMH KOJIOJIKA-
MU (puc. 2.71) u 6e3 Hux. EcTh Momenu kak Jiyisi CKpBITOM, Tak M AJIS OT-
KpbITO# mpoBoAKU. MX pa3mepsl moaOupatoT B COOTBETCTBUH C KOJIAYE-
CTBOM COeIWHEHWH U cedeHWeM mpoBogoB. Ilepen ycraHoBKOH
pa3BeTBUTENIBHBIX KOPOOOK B WX KOpIycaX HeoOXOIWMO BbIpe3aTh OT-
BepCTHS ISl TIOABOJIA U OTBOAA MPOBOAOB, COTJIACHO IUIaHy MPOXOXKIe-
HUS TIPOBOJIOB 3nekTpoceTd. Ha kopmyce KOpoOKH KOHTYp OTBepcTUi
OTMEYEH, U OCTaeTCs TOJIbKO UX TIPOpe3aTh HOKOM.

Punc. 2.70. Kopo6ka PE 030 040R
pacnae4yHasi ¢ pacnopHbiMu
nankamm ans CKpbITON NPOBOAKN Punc. 2.71. PasBeTBuTenbHasi kopobka

(komnanus "TMnact OnekTpo") C KNEMMHbIMW KONnogKamu

OnbIT NOKAa3bIBAET, YTO JIyUllle IPUMEHITh KOPOOKU ¢ KIIEMMHHUKAMU,
MO3BOJISIOLMMHU MPOCTO COEIMHUTH HECKOJIbKO NpoBOAOB. B Takoil koH-
CTPYKLMHU KJIEMMHHK MpeAcTaBisieT coOOHi eQuHYyI0 MEeAHYIO IJIaHKY C
OTBEPCTUSIMU U BUHTOBBIMM MpHKuMaMu. Bce TokoBemylue yactu Xo-
poio wu3onupoBanbl (puc. 2.72). B xopoOke 3akperieHO OOBIUHO He-
CKOJIPKO KJIEMMHHKOB, UX YMCJIO 3aBUCUT OT THUMA NPOBOAKH. Takas KOH-
CTPYKLHMSL XOpolla AJisi XKECTKUX MPOBOJHUKOB, HO He COBCeM yaoOHa
JUI TUOKHUX, T. K. UX HYXKHO OOJIy)KMBAaTh WM ONPECCOBBbIBATb HAKOHEU-
HUKOM.

Ya06cTBO M ObICTPOTA MOHTa)Ka B YCJIOBHAX OTPaHUYEHHOTO MpO-
CTpaHCTBa, OCOOEHHO COEIMHEHHE TIPOBO/IOB, B pacnas4HbIX KOpoOKax, B
Oonblueil cTeneHy, 3aBUCAT OT rabaputoB KieMMHuKa. B sTom ciyuae
Oonblue BCero MOAXOASAT pacmaedHble KOPOOKU C uUHCHMANIAYUOHHBIMU
npyswcunnvivy  kievvavy — Hemenkoit  ¢upmer  WEIDMULLER
(http://www.weidmuller.ru/) (puc. 2.73, a).
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Puc. 2.72. KabenbHas otBeTBUTENBHAs Kopobka D 9125 gns 3awmTHOro MoHTaxa
npoussoacTea pupmbl "Hensel", F'epmanus: 1,5-2,5 MMZ — 3 npoBoAa,
4 MM®> — 1 NpoBoA, KeMMa 5 NOMIOCOB, C BHELLHUM KPENMeHNeM (a);
pacnonoxeHue otsepcTuii (6); rabapuTtHble pasmepsbl (8)

a 6

Puc. 2.73. CoeanHeHne NpoBOAOB B pacnasyHon KOpobke MpY>XUHHLIMK Knemmamu
WEIDMULLER (a) n D-knemmbl doupmel WEIDMULLER (6)
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JlaHHble KieMMbl MpeaHa3HAYeHbl IS HAACKHOIO COEAUHEHUS OT
JIByX JI0 BOCBMH IPOBOJIOB OJTHOBPEMEHHO, MpHU 00beAMHEHWH WX Ha OI-
HY TOKONPOBOSLIYIO LIMHY, HAXOASULYIOCS B WU3OJSILMOHHOM KOpIyce.
Hns pabotel ¢ uHctayusuroHHbiMu kiemmamu WEIDMULLER nyxHO
MPOCTO BCTaBUTb NPOBOJ C MPEIBAPUTEIBHO CHATON U30J51LUMEN B KOHY-
coo0pa3zHoe THe3/10 KJIIEMMBI, a TIpU HEOOXOIUMOCTH OTCOCAMHEHHUS JTOC-
TaTOYHO BBITSAHYTb OPOBOJ, MOKpyuuBas ero Baojib ocu. KommnakTHas
KOHCTPYKLUSI KJIEMMbI U BO3MO>KHOCTb MEXaHUYECKOTO COECUHEHUSl He-
CKOJIbKMX KJIeMM Jpyr C JpPYyromM 0Opy MOMOLUM 3allesIKU "IacCTOUYKUH
XBOCT" TIOMOTYT CIKOHOMHTH MECTO B paclpelesIuTeIbHON KOopoOke H
ofecreynTh HArIIHOCTh coeArHeHul. CrielnanbHble TeCTOBBIE OTBEp-
crus B kiemmax WEIDMULLER no3BosisitOT NpOU3BOAUTH AJIEKTpUUE-
CKHe u3MepeHus 0e3 pa3beJUHEeHUs TPOBOJIOB.

HecmoTps Ha BUAMMYIO MPOCTOTY YCTPOMCTBA TAKOK KJIEMMBbI, CYLLe-
CTBYET LEJNbIi psifi BAKHBIX OCOOEHHOCTEH, KaueCTBEHHO OTIMYAOLINX
uHCcTaUIsIMoHHbIe KiieMMbl (pupmbl WEIDMULLER ot nmomoOHbIX u3-
nenuii npyrux ¢upM-npoussoauteneid. Gupma WEIDMULLER Beimyc-
KaeT BCero JBa THUIOpa3Mepa WHCTAUILIUOHHBIX KJI€MM, HUMEHyeMble
takke "D-xinemmsl" (puc. 2.73, 6), nepekpbiBas Becb AWANa30H CEYSHHI
MPOBO/IA, UCTIOB3YEeMOTO B OBITOBBIX CHIJIOBBIX U OCBETUTENIbHBIX CETSIX:

e xiemma D 2.5 (ot 0,75 no 2,5 MMZ) Ha 2, 3,4, 5, 8 noiocos;

e xiemma D 4.0 (ot 1,5 10 4,0 Mm?) Ha 3 nomioca.

Knemma WEIDMULLER obecrieunBaeT HaAeKHBIH, AOITOBPEMEH-
HbII 3NEKTPUUECKUII U MEXaHUUYECKHH KOHTAKT C KOHTAaKTHBIM 3JI€MEH-
TOM KJIEMMBI, TMpencTaBisomed co00ii TOKOBEAYIYlO MIMHY W3 dJeK-
TPOJIUTUYECKOW MEIU, CIPECCOBAHHOM C JIEECTKOBOM CTaJbHOMU
NPY>KUHOM, NOKPBITOI XPOMOHUKENIEBbIM CIUIaBOM. Bpicokue mokazarte-
71 D-kJieMM 1o Ha/IeXKHOCTH 3JIEKTPUUECKOT0 KOHTaKTa (HanpshKeHUe 110
450 B, Tok 10 35 A) U KOPPO3HMOHHOW CTOWKOCTH COEIMHEHUs JOCTHTa-
FOTCS 32 CUET MPUMEHEHHUS OJIOBOCBUHLOBOIO MOKPBITUS MEAHOMU TOKO-
Benylieil muHbl. Takoe MOKpbITHE obOecreunBaeT "MSTKHA" KOHTaKT
MPOBOJHUKA C MEAHOW LIMHOW, rapaHTUPYsl HU3KOE MEepPeXOAHOe COMpo-
TuBJieHHe. HecMoTps Ha To, 4TO B mocjieHee BpeMsl allOMUHUEBbIN MPO-
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BOJ| [IPUMEHSIETCSl BCE PEIKE, HO C HUM €llle MPUXOJUTCSA CTAJIKUBAThCS.
B sToMm ciyuae D-kinemmbl Takoke qormyctuMbl. CrieliualibHO AJis paboThI
¢ amomuHueBbiM npoBogoM WEIDMULLER BbimyckaeT KOHTaKTHYO
nacty "Alu-Top 30", pa3pyiuatolyo OKCUIHYIO IJICHKY Ha ajJtOMUHHe-
BOM [MPOBOJHUKE M 3aLUIIAIOUIYIO €ro OT JajbHEHUIero OKUCICHUS.
ITacta "Alu-Top 30" mocraBnsiercs B TIOOWKe-IIMPHIlE, MO3BOJISIOIIEM
3aMoHATh BHYTPEHHEe MPOCTPAHCTBO KJIEMMBI IMpH paboTe ¢ altoMu-
HUEBbIM MIPOBOAOM.

OtnenbHasi NOCTaBKa KOHTAKTHOW MAacThl YACLIEBJSET KJIEMMY
WEIDMULLER 0o cpaBHEHHIO C U3AENUIMU APYTUX MPOU3BOJAUTENECH,
BBIMYCKAIOIIUX YK€ 3arloTHeHHbIe MOA00HON nmacToil kieMMbl. OTHOCH-
TeTbHO HeBbICOKas meHa D-kiemMm (okosio 0,09 mosn./mir.) menmaeT WX
TpUBJIEKATETbHBIMU U HE3aMEHUMBIMU TIPU MOHTa)Ke OBITOBBIX AJIEKTPO-
ceTel.

B pacnpenenuTenbHbIX KOPOOKaX MOXKHO MCTIONB30BATh TAKXKE KIIEM-
Mbl WAGO tuna 222, puc. 2.74. OHU npelHa3HauYeHbl 115l IPUCOEIUHe-
HUS U OTBETBJICHUS OJHOXKWJIbHBIX U MHOTOXWJIbHBIX MPOBOJHUKOB U3
MeIU B 3JIEKTPUUYECKHUX LEMsX NepeMeHHOro Toka ¢ yactotod 50 I'y Ha-
npsokenueM Ao 380 B. /{ns npoBoAHUKOB U3 aTlOMUHUS JaHHbIE KJIEMMbL
3aMOJIHSAIOTCS TOKOMPOBOASALLEH NacTOM.

a 6

T,

,

L

Puc. 2.74. PacnpegenutensHas kopobka ¢ knemmamu WAGO Tuna 222 (a)
1 06wmit Bug knemm (6)

Knemmbt WAGO Ttuna 222 yHuBepcasibHble U MOTYT TaKXke MpUMe-
HATbCA U1 MOAKIIOYEHUs] OCBETUTENIbHOrO obopynosanusi. OHU paccyu-
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TaHbl Ha TOK 32 A W NOAKIIOYEHHE 3 WU 5 NPOBOAHUKOB CEUEHUEM
0,084 MM” 6€3 KOHTaKTHO# MacThl.

IIpy BBIMONHEHWH CKPBITOH ANEKTPONPOBOAKKA B OCTOHHBIX W KHp-
MUYHBIX CTEHaX PO3ETKHU M BBIKIHOYATE]IN MOHTHPYIOT B OAHO-, IBYX- U
TpeXMeCTHbIE YCTaHOBOUYHBbIe KOpoOku (puc.2.75). HauGompiiee pac-
MPOCTpaHEeHHe UMEIOT KOpPOOKK auameTpoM mopsiaka 70 MM U BBICOTOM
40 mm. KopoOk# ycTaHaBIMBAIOT B UMEIOIIUXCS WU ClIeJIaHHBIX B CTEHE
yrayOneHusX Ui BBIKJIIOYaTesled W INTerceSbHBIX PO3eTOK CKPBITOM
npoBoakH. VX 3a/1eTbIBalOT B CTEHY WJIM MEPErOpOJIKY TaK, YTOOBI Kpas
COBMAJalM C MOBEPXHOCTHIO INTYKATYPKH, W TIOCTIE 3TOTO 3aKPeruisioT
ane0acTpoBbIM pPAacTBOPOM. BpIKIOYaTenW W IITENceNbHbIe PO3ETKH
MOHTHUPYIOT B IJIACTMACCOBBIX YCTAHOBOYHBIX KOpOOKaX CKPBITOW IMpo-
BOJIKM C TIOMOIIBIO PACTIOPHBIX JIAMOK M MPUKPYyUYMBAHUEM MOHTAKHOU
TTACTHHBI BUHTAMHU-CAMOPE3aMH K CTOHKaM KOpOOKH.

a 6

Punc. 2.75. Kopobku yCcTaHOBOYHbLIE/NOAPO3ETHUKN
AN CKPbITOW NPOBOAKN: @ — ogHomecTHast oupmel WESSEN,
6 — pByxmectHas dupmel LEGRAND (®paHums)

B mMectax COCAUHECHUS IIPOBOAOB JJICKTPOIPOBOAKH C IIPOBOAAMHU
CBCTUJIbHUKOB YCTaHABJIMBAIOT MOTOJIOYHBIC PO3CTKH. B OTBEpPCTUAX IJIA
noABCHIMBaHUA JIIOCTP HY>KHO BCTaABUTh U YKPCIIUTh KPHOKH JOCTaTOYHOM
MNpOYHOCTH. I[J'IH OYCHb TSAXKEJIbIX JIKOCTP KOHCTPYKLHA KPCIUICHUA TpE-
6yeT pacueTa Ha MpOYHOCTb, KOTOprﬁ JOJDKCH BBIIIOJIHUTDb CIICUAJIUCT.
BI)IXOI[ OTBEpPCTHUA C IIPOBOAOM U KPHOKOM OKOHLIOBBIBACTCA BTynKOﬁ W
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MOTOJIOUHOM po3eTKoM-nenHUuHOU, Hanpumep, tuna PIT 1-03. ITotonou-
Hasl po3eTKa IpeAHa3Ha4YeHa AJs AeKOpaTUBHOro o(hOpMIIEHHUs OTBEPCTU
nuametpoM oT 40 1o 90 MM B IUIMTax MEPEKPbITUI WU B MOTOJOUYHOU
KOopoOKe, ocjie yCTaHOBKU KPIOKOB JUTS MOJBELINBAHUS CBETUJIbHUKOB U
MPOBEICHHS SJIEKTPOMOHTAXKHBIX paboT (puc. 2.76). 'abapuThl MOTONOY-
Hoil po3etku PII 1-03 cocrapnstor 100x15 mm.

Hactennble u notonoudsle niaagoHsl U Opa Kpenar AoneasiMu Wid
camMope3aMu C IJIacTMAacCOBbIMM MPOOKaMHU, a TaKKe C [MOMOLLBIO Aepe-
BSHHBIX TMOJPO3€THUKOB COOTBETCTBYIOLLEIO AMAMETPa WM 3aBOACKHUX
KOHCTPYKLMH KperieHusl.

Puc. 2.76. O6Lmin BUA NOTONOYHbIX PO3ETOK (&)
N NOTOSIOMHOM KopobkK (6)

MoHTa)kHbIe M YCTaHOBOUHbIE KOPOOKH AJisl BbIK/IIOUaTesel, miren-
CeJIbHBIX PO3ETOK IOJDKHbI ObITh BHIHECEHBI 3a IMpeesibl BaHHbIX U Tya-
JIETHBIX KOMHaT.

Ha pbiHke numeercst 601p110H aCCOPTUMEHT MOHTAaKHBIX KOPOOOK Kak
OTEYECTBEHHBIX, TaK U 3apyOexkHbIX npousBoauTeneil. Hampumep, kom-
nanus "[Inact Dnextpo" npeanaraer moaens PE 031007, paccuntannyro
Ha MOHT@XX B T'MIICOKAPTOHHBIE CTEHBI 3JIEKTPOYCTAHOBOUHBIX HU3IENUI
kopeiickoro ("ANAM", "Shin-Dong") u wuranssackoro ("GEWISS")
npousBoacTsa (puc. 2.77).

JononautenshHas Brynka B kopobke PE 031 007 momyckaeT nBa Ba-
pHaHTa KpemjieHus po3eTKU. PaccTosiHue Mexay Kpemne:KHbIMU OTBEp-
CTUSMHU, IJIsl YCTaHaBJIMBAEMOIO0 MeXaHu3Ma, coctapiser 83,5 mm. Ko-
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poOKka KOMIUTEKTyeTcsl KpenexXHbIMU Hiypynamu. Pacnaeunas kopoOka
PlastElectro MoxeT mMoCTaBIATbCS B KOMIUIEKTE € KadeCTBEHHbBIM
KJIEMMHBIM 32)KUMOM KommnaHuu Spelsberg. [Ipu monpesanuun ctyneH-
YaThIX 3aryylleK Ha BXO/aX, YTO O4eHb yJ00HO, yaaeTcsl MOMYYUTh OT-
BEpCTHE, TOYHO COOTBETCTBYIOLIEE AUAMETPY BBOAMMOTO Kabelns WM
TPYOBI.

Pwuc. 2.77. YcTtaHoBOYHasi ABYXMeCTHas
kopobka PE 031 007 ans ckpbiTow
NPOBOAKM B MOJIbIX CTEHAX
(nsrotoBuTenb MNMnact OnekTpo)

2.6. TexHOnorna NpokKnaaku
CKPbITOMN 3NIEKTPONPOBOAKMU

DJIeKTPOIPOBOJKON HA3bIBAIOT COBOKYMHOCTH MPOBOJOB U Kabeeil
BMECTC C KPCIUICHUAMMU, NOAACPIKUBAIOLIUMHA 3alLIUTHLIC KOHCTPYKUHUHU U
neranu [20]. AHanu3 nmoxkapoB MOKA3bIBACT, YTO OJIHA U3 OCHOBHBIX MPU-
YUH BO3HUKHOBEHUS 3arOPaHU — HEUCHPABHOCTb HJIEKTPOIPOBOAKU U
HernpaBWIbHbIN ee MOHTaX. Bu anexkTponpoBoaku U cnocod npokiaaKu
MPOBOJOB U KabeJsieil BbIOMPaIOT B 3aBUCUMOCTH OT XapaKTePUCTUKU OK-
py>KaroLie cpeibl B COOTBETCTBUU C HOPMATUBHO-TEXHUYECKUMHU JJOKY-
MeHTamM, TakumMu kak "llpaBuna ycrpolicTBa 31€KTPOYCTaHOBOK'
(ITY3), a Takke cocTaBieHHON Ha MX OCHOBAHMM "MHCTPYKLMH MO 3J1eK-
TpOCHa6)KeHI/l}O WHAUBUAYAJIbHBIX JKWJIbIX JOMOB U JPYIrUX YaCTHbIX CO-
opyxenuit" (cm. Tabdi. 2.9).

BbiOpaHHbIii BU/I MPOBOAKU U CIOCOO MPOKJIAAKK MPOBOJOB U Kabe-
Jiel 10J1KHbI COOTBETCTBOBATH TaKyKe TPEOOBAHUSIM M0KapHOU Oe3omnac-
Hoctu (Tadi. 2.33).
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Tabnuuya 2.33. Bbibop suda anekmponpo8odku u criocoba npoknadku npoesodos
u kabenell no ycrnogusamM noxapHoul bezonacHocmu

Bug anekTponpoBOAKM M CNOCO6 Npoknagku
no OCHOBaHUAM M KOHCTPYKLUAM

M3 cropaembIx
MaTepuanos

M3 HecropaeMbiX UMM
TPYAHOCropaembIx
MaTepuaroB

MpoBopa u kabenu

OTKpbITasi 3NeKTPONpPoBoAKa

Ha ponukax, nsonstopax |HenocpencreeHHo HesalyuiieHHble NPoBOAa;

mnnc I'IO,D,K.I'Ia,D,KOI7I Hecro- 3aljuLleHHbIe npoBoaa n kabenn

paemMbiX matepunanos B o6onouke 13 cropaembix
martepuarnos

HenocpencTeeHHO To xe 3awmuwieHHble npoeoaa 1 kabe-

nn B 060onoyke n3 HecropaembIxX
N TPyAHOCropaembix matepuanos

B Tpy6ax n kopobax n3
HecropaeMbIx MaTepmanos

B tpy6ax n kopobax
13 TPyAHOCropaembIx
N HECTOPaeMbIxX
mMartepuanos

He3aLL|I/ILL|eHHbIe N 3alUNLLIEHHbIe
nposoga v kabenu B 06onouke
13 cropaemblix, TpyOHO-
CcropaemMbix martepunanos

CkpblTas anekTponpoBoaka

C nogknagkon Hecro- HenocpeacTeseHHO HesawmweHHbie NpoBoAa;
paemMbiX matepunanos n 3aljuLleHHbIe npoBoaa n kabenn
nocneayoLmMm OLTY- B 0601104Ke 13 cropaemMbIx
KaTypuBaHnem unu marepunanos

3aLMTON CO BCEX CTOPOH

CNJIOLWHbIM Crioem gpyrux

HecropaemMbIx MaTepunanos

C nogknagkoin To xe 3awmueHHble NpoBoaa 1

HecropaemMbix MmaTepunanos

kabenn B obonouke 13
pr,D,HOCFOpaeMbIX marepunanos

HenocpencTBeHHO

To e 13 HecropaemMbix

B Tpy6ax n kopobax n3
TpyAHOCropaemMbix maTe-
puanoe — C NOAKIAaAKON
noa Tpy6el 1 kopoba
HecropaemMbIx MaTepunanos
n nocnenyrowmum
3awTykartypmBaHuem

B tpybax n kopobax:
U3 cropaembix maTe-
pnanoB — MOHONMUT-
Hasi yknagka B 60pos-
AaxuT. n., B cnnow-
HOM Crioe Hecropae-
MbIX MaTepuanos

HesawuweHHble npoBoga u
kabenu B oborno4ke ns
cropaembix, TPyAHOCrOpaeMbix 1
HecropaemMblx maTepuarnos

To e u3 Hecropaembix
MaTepmanoB — He-
NOCPEACTBEHHO

To xe u3 TpyaHoCro-
paembIx 1 Hecropae-
MbIX MaTepunanos —
HENocpeaCTBEHHO
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[Tocne BBIGOpa MPOBOAOB AJISt AIEKTPONPOBOJKU, YCTAHOBKHU COEIH-
HUTEJIbHBIX, OTBETBUTEJbHbIX M YCTAHOBOYHBIX KOPOOOK MOHTHUPYIOT
npoBoaKy. Kak yxe OblTO cka3zaHO, MPOBOAKA ObIBAET CKPBITOW U OTKPHI-
TOW. B nanbHeiinieM ynejiiM OCHOBHOE BHMMAHMWE CKPbITOM MPOBOJIKE,
MpUMEHSIONIElCS B TOPOACKUX KBapTHUpax. CKPBITYIO MPOBOJKY MPOKiIa-
JBIBAIOT BHYTPU CTE€H, B MyCTOTax mepekpbiTuii U ap. JloBoabHO vacTo
MpHU TaKOM MPOBOJKE MCMONB3YIOT MJIOCKHE MPOBOJA B MOJMXJIOPBUHH-
JIOBOM M30JILIMU, KOTOPbIE MHOTAA MPOKJIabIBAIOT B 00PO3/ax Mo Wry-
KaTypKoH Ha rTyOuHe He MeHee 5 MM.

[lpu ckpbITOW 3EKTPOIPOBOJKE MPOBOJA U Kabenu NPOKIIaAbIBAIOT
ClIelyIOIIUMHU CIoco0aMu:

® B METAJUIMYECKUX U HEMETAJUIMYECKUX TPYyOax;

e B rHOKMX MeTAUTMYeCKUX (MEeTa/lIopyKaBa) M HeMEeTaNTHYeCKUX

(ITXB-rodporpyOsi);

® B pyKaBax;

e B KOpOOax;

® B 3aMKHYTHIX KaHaJlaX U MyCTOTaX CTPOUTENIbHBIX KOHCTPYKIIHIA;

® B 3alUTYKaTypeHHbIX OOpo3jax.

IIpn BbIOOpe BHIA 3JEKTPOMPOBOAKH HEOOXOAMMO YYHUTHIBATH JBa
OCHOBHbBIX (hakTOpa:

® KJlacc MmoMmelneHus wiu cpeapl (kiaccuduxamms mo [TYD);

® CTerneHb BO3rOPaeMOCTH CTPOMTENIbHBIX MaTepUanoB U KOHCTPYK-

LMH 3MIaHUH, HA KOTOPBIX MOHTHPYETCS MPOBOAKA (pa3zeieHue mo
crenieHu Bosropaemoctu no CHull).

B 3aBucumMocTd OT 3THX (PaKTOpPOB W BRIOMPAIOT MapKy MPOBOIOB U
kabesieil Jyisi pa3MyHOro BUa MOMELICHUI U BU1a 3JIeKTPOIIPOBOIKH.

MoHTaX Bcex BHIOB TMPOBOJOK JOMyCKaeTcs MpHU TeMIliepaTtype He
Hmke 15 °C. Ilpu HU3KMX TemnepaTypax HEKOTOpbIe U30JSILMOHHbIE Ma-
TepHaJbl CTAHOBATCS XPYNKUMH; MPU UX CTUOAHUH B W30JIALMU 00pasy-
FOTCSl TPELIMHbI, KOTOPbIE B MPOLECCe KCIlyaTallid MOTYT ObITb MpH-
YUHOW MOBPEXKIEHUS POBOJOB U Kabelel.

B xunbix [oMax v KBapTHpax MOPYYHUTb MOHTAX JIEKTPONPOBOAKH
JIydllle OTBITHBIM crieruanvctaMm. Eciiu Bee ke oOcTosTeIbcTBa CKIIa/Ibl-
BalOTCSl TAKMM 00pa3oM, YTO MOHTHUPOBATH MPOBOJKY BCE K€ MPUAETCS
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CaMOCTOSITESIbHO, TO MepeA 3TUM HeoO0XOAMMO 00s3aTelbHO O3HAKO-
MuTbCsi ¢ TpeboBaHusiMu [TYD.

CaMoe riaBHOE — HEJb3s KPEMUTh 3JIEKTPONPOBOJKY TBO3IASIMH IO
rOprOYeMy OCHOBAHHIO, 3aBA3bIBATH €€ B Y3JIbl, OTTSTMBATDH HJIEKTPOJIaM-
bl BEPEBKaMHU.

CkpbiTasi U OTKpbITas MPOKJIaJKa NPOBOAOB U Kabeseil o Harpesae-
MbIM MOBEPXHOCTAM (IeUd, KaMHUHbI, AbIMOXOJbI U T. 1.) 3alpeLiaercs,
T. K. W3-32 BbICBIXaHUs W30JISILMU NPOBO/A M KaOEJIM MPUXOJST B HEroj-
HOCTb U, KaK CJIECTBHE, TPUBEIYT K MOKapY.

Panuyc u3rnba He3alMIUEHHbIX M30JIMPOBAHHBIX MPOBOJIOB JAOJDKEH
ObITb HE MEHee TPEeXKPAaTHOW BEJTMUMHbBI HApY)KHOrO JUaMeTpa MpoBoJa,
3alIMIIEHHBIX W MJIOCKUX MPOBOAOB — HE MEHEe LIeCTUKPATHOW Besu-
YMHBI HAPYXKHOI'0 JUaMeTpa WM LIMPUHBI MI0cKoro nposoaa. Kabenu ¢
M/1aCTMACCOBOM M30JIsALIMEH B MOJMBUHUWIXJIOPUAHONW 000JI0UKE MPOKIIa-
JBIBAIOT C paguycoM M3ruba He MeHee LIeCTUKPATHOW, a C pe3sMHOBOU
M30JIALMeH — HE MEHee JeCSTUKPATHOHW BEJIUUYMHBbI HAPY)KHOTO JHUaMET-
pa xabens.

[lo cropaeMoMy OCHOBAHMIO 3JI€KTPOMPOBOAKY CJELYET MPOKJIabl-
BaTbh B METANIMUECKUX TPyOaxX WM MPOBOJAMM, 3aLIMLIEHHBIMU 000104-
KOW M3 Hecropaemoro marepuasia. Eciiu y Bac HET TakOHW BO3MOXKHOCTH,
TO caMblif MPOCTON cNOCO0 — MPOJIOKUTH MEXKILY OCHOBAHUEM U MPOBO-
JIOM acOecTOBYIO TKaHb WJIM MMIICOBOJIOKHUCTYIO MJIMTY. MHOrMe ceiiyac
BBITIOHSIOT B KBapTUpax TaK Ha3blBaeMblii eBpopeMoHT. [Ipu 3Tom ycTa-
HAaBJIMBAIOT TOJIBECHbIE MOTOJKM Tuma "ApmcTtponr". B srom ciyuae
3JIEKTPONPOBOAKY HEOOXOOMMO MPOKIAAbIBATh B MPOCTPAHCTBE MEKIY
OCHOBHBIM M MOABECHBIM MOTOJIKOM B METAIJIOPYKaBax Ujv B BUHWIIILIA-
CTOBBIX TpyOax.

CoeaunHATh 37EKTPONPOBOJA MOYKHO TOJBKO B 3JIEKTPUUECKHUX pac-
MpeAeauTeNbHbIX KOpOOKaX, 3allMIeHHbIX KpblkaMu. Kunel coeau-
HSIIOT MPU MOMOLIM KJIE€MMHMKOB, KOHTAKTHBIX MPYXXHWHHBIX 3a)KUMOB,
CXKMMa, ONPECCOBKH, CBapku WM Nailku. KaTteropudecku 3zanpenieHo
COEJIMHEHUE CKPYTKOH, 3TO MPUBOAWT K MEPErpeBy COSAMHEHUS U, Kak
CJIEJICTBUE, — K BO3TOPAHHIO.

Ilpoknanky npoOBOJOB BBIMOJHSIOT yYacTKaAMH: IIUTOK — OTBETBH-
TesbHasi KOpoOKa — IUTenceNnbHasi po3eTKa; LIUTOK — OTBETBUTEJIbHAS
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KOpoOKa — BBIKJIIOUATe/b, OTBETBUTEJbHAs KOpPOOKAa — CBETUJIBHUK
u T. . OTHenbHO MUTAKOTCS TPYIIbI OCBELIeHUs U po3eTok. CoeuHeHne
MPOBOAOB MeXxAy co0oii BHe KOpoOOok He paspeluaercs. [IpoBon Hapesa-
FOT Ha KYCKH, PaBHbIE JJIMHE OTAEJbHBIX YYaCTKOB, YKJIJbIBAIOT C JIer-
KUM Ha)KaTHeM 10 BCeH [UIMHe MpsIMOro y4acTka OT KOpOOKH A0 MOBOPO-
Ta TPACChl U 3aKPEIVIAIOT a1e0acTpPOBbIM PACTBOPOM.

[Ipu noBopoTte mpoBoja pa3AeiIUTeIbHOE OCHOBAHUE BbIPE3alOT AJIS
MpUAaHus poBOAY MoBopoTa B miiockoctu. [locne yknanku npoBona Ha
MOBOPOTE OH 3aKperuisieTcs anedacTpoBbIM pPacTBOPOM. AHAJIOrMYHO
MOHTHUPYIOT NPOBOAA Ha Bcel ocTaBlueiics Tpacce OO ClieAytolied Ko-
poOKH.

[Ipn MoHTa)ke NMpoBOJAKU AODKHA ObITh obecrneueHa BO3ZMOXKHOCTb
cBOOOAHOrO BBIMOJIHEHUS! COEAUHEHUH NPOBOJOB B OTBETBUTEJIbHBIX
KopoOkax, KopoOkax [uisi BbIKJIIOUYaTesleld M LITENCEeNbHbIX PO3ETOK.
Takasgs HeoOXOAMMOCTb MOXET BO3HUKHYTb B MEPUOA SKCITyaTalUu
JUISL PEeMOHTa WM 3aMEHbl BBIKJIIOUATeNIel, LITENceabHbIX PO3E€TOK U
CBEeTWIbHUKOB. [lo3TOMy KOHLBI HpoBoJa ¢ pa3fefbHbIMU JKUJIaMHU
BBOJAT B KOpoOku ¢ 3amacoMm 50—70 mM. [locrme sToro mpoBonm y ko-
POOKHM 3aKperUIsoT.

Jns npucoenMHeHUsl K CBETUJIbHUKAM, LITENCEIbHbIM PO3€TKaM, Bbl-
KJTIOUATeJIsIM OTKPLITOH YCTAaHOBKH CKPbITO MPOJIOKEHHBIX MPOBOJOB Ha
MecTa BbIXOJa MX U3 CTEH, ePeropofioK U MepeKphITUI HaleBaloOT U30-
JSIMOHHBIE TPYOKH, MacTMaccoBble BTYJKHA WM BOPOHKH, YTOOBI MC-
KJIKOUUTh U3JIOM IPOBOOB U3-32 UX MHOTOKPATHOTO U3rMOaHUs.

[Ipoxonpl yepe3 cTeHbl MPOBOAOB U KaOeseil BBIMOIHSIIOT B U30JISLM-
OHHBIX Tpy0ax I NpeAoTBpaLLEeHUS MEXaHUUSCKUX TOBPEXKIACHUH.

Kunpl 3a3eMAAOMKUX U HYJEBBIX 3alUTHBIX MPOBOAOB COEAUHSIOT
Mexay cobold capkoil. K anexkrponpubopam, Noanekaum 3a3eMISHHUIO
WK 3aHyJI€HUIO, 3allUTHbIe MPOBOJAA MPUCOEOUHAOT Oontamu. Merain-
JIMUECKHE KOPITyca CTALMOHAPHBIX 3JEKTPOIUIUT 3aHyJISAIOT, U1 4ero oT
KBapTUPHOTO 1IMTKA NPOKJIAAbIBAIOT OTAENbHBIA MPOBOJHUK CEUCHUEM,
paBHbIM CEUEHUIO (a3HOTO MPOBOAA, U MPUCOCOUHAIOT K HyJIEBOMY 3a-
LIMTHOMY MPOBOIHUKY MUTAOLLIEH ceTu mepen cyeT4yukoM. B mpoBoaHu-
Kax, obecreunBaroIIMX 3alUTHOE 3a3eMJICHUE WU 3aHYJICHHUE, HEe 1OJIK-
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HO OBITh MpenoxpaHuTenell U BblkItouareneid. B npotuBHoM ciyuae npu
cpabaTbIBaHUM 3alUThl BCe MPUOOPBHI, BKIIOYEHHbIE B JaHHYIO JIMHUIO,
OKa)KyTC$l 107l ONTaCHBIM MOTEHLIMAJIOM CETH.

3amumiennslie poBoaa u kabenu tuma AIIPH, AIIPB, ABPI', AIIPT,
ABBI' uT.n. pa3speuiaercs NpOKIaAblBaTh HEMOCPEICTBEHHO MO IO-
BEPXHOCTH CTE€H W MOTOJIKOB. BbICcOTa MpOKIaAKU UX B W3OJSLMOHHBIX
TpyOax ¢ MeTaqiu4eckoil 000J0UKOM UM B THOKUX METAJUTMUECKUX Y-
KaBax OT YPOBH4 I10Jla HE HOPMUPYETCH.

B mecTax BO3MOYKHBIX MEXaHUUYECKUX MOBPEKIECHUHN 3JIEKTPONIPOBO/I-
Ky 3allMLIAI0T CTAJIbHBIMU KOpoOaMu, YrojkaMH, TOHKOCTEHHbIMHU TpY-
Gamu, MeTaJUIOpyKaBaMH, OrpasKACHUSIMH WIH IPOKJIAAbIBAIOT CKPbITO.

[Ipn ckpeiToii mpoBoake mpoBoAoB M kaleseil ¢ obonoukamu u3
CrOpaeMbIX MaTepUaJioB M HE3AlIUILIEHHBIX NPOBOAOB B MyCTOTax
CTPOUTENbHBIX KOHCTPYKLUH, B 00po3aax W T. A. C HAJIWYUEM cropae-
MBIX KOHCTPYKLHH NMpoBoAa U Kaleiu 3allMIIaloT CIUIOUIHBIM CJIOEM
HECropaeMoro maTepuajla co BCEX CTOPOH, IJle UMEETCS CropaeMblil
MaTepHuall CTPOUTEIEHONH KOHCTPYKLHUH.

IIpu ckpeITOil NMpokianKke MPOBONOB IO UX OKOHYATEIbHOW 3alelKH
MOKpPOH WJIM CYXOH THIICOBOM IUTYKaTypKOU IPOBEPSIOT MPOBOAKY HA
OTCYTCTBHE OOpbIBA TOKOBEAYLLMX KWJI MPOBOJA U KOPOTKOI'O 3aMblKa-
HUS B CETH.

2.7. MoHTaX npoBoaoB
B Kabenb-KaHanax

IInactmaccoBbie kabesb-KaHaIbl HAXOAT BCe OoJibliiee MpUMEHEHHE
MPU MOHTa)KE COBPEMEHHOM 3JIEKTPONPOBOAKH B KBApPTHUPaX M JAuHBIX
JIOMax, OJIHAKO OCHOBHOE WX TpeJHa3HauYeHHEe — MOHTaX KaOelbHBIX
ceteil B opucHbIX nomerenusx [21]. KaGenb-kanan npegHasHaueH ass
MOHTa)Ka OTKPBITOM 3JIEKTPOTIPOBOAKH B TEX CIIydasx, KOT/Ia CKPBITBIN
MOHTaX KaOeTbHOW CHUCTEMBI M0 KaKUM-TMOO MpUYMHAM HETPUMEHHUM,
YTO, KaK MPaBUIIO, UMEET MECTO B OOJNBIIWHCTBE OUCHBIX MOMEIEHHIA.



KeapmupHasi 31ekmpornposooka 275

[Tomumo npouero, kaGenb-KaHaibl SABJSIOTCA 3J€MEHTaMH O(HUCHOro
nusaiia. Kopoba unu kabenb-kaHaibl — 3TO TePMUHBI, 0003HaYaroLIMe
3JIEKTPOTEeXHUUECKUE M3JeNnsl, NpeAcTaBIsoue co0Ol 3aMKHYTBIN
npo¢uiib NPSIMOYTOJbHOIO, TPEYrONbHOro UM OJIU3KOro K HUM CEeYEHUs!
JUI MOHTaXKa Ha apXUTEKTYPHYIO MOBEPXHOCTb (CTEHY, MOJI, OTONOK) U
3aKJIIOYEHHUS B CBOEM 00bEMeE 3JIEKTPUUECKUX NpoBoAOB (puc. 2.78).

Puc. 2.78. Kabenb-kaHanbl
mapkn "NEVSKI PLASTEX"

)
™

Kabenb-kaHanbl npeqHa3zHaueHbl AJs MPOKJIAJKUA pa3IUyYHbIX Kale-
Jieil: 2JeKTPOCHIIOBBIX, TelleOHHbIX, WH(POPMALMOHHBIX W T. . OHU
MO3BOJIAIOT CHPATaTh Kabellb U TeM caMbiM O0JIArOPOJUTH HUHTEphEp
nometeHus. B kabesbHbIX KaHajlaX MH()OPMALMOHHbBIE U DJIEKTPOCH-
JOBble Kabenu pasfiesieHbl CrelUaIbHbIMU MeperopojKkaMu, MperoT-
BpallalolMMK dJieKTpuueckue nomexu. K npumepy, B 3J€KTPOTEXHU-
YEeCKOM TUIMHTYCe UMeeTcs MATh KaHaloB. B JBYX BepxXHHX
YKJ1aJbIBAIOT MPOBOAA IPYNIIOBOM 3JIEKTPUUECKON CETU, B TPEX HHUNK-
HUX MPOBOJA PaJMOTPAHCIALNH, TeliehoHa U TENeBU3UOHHbBIN Kabeb.
[IpoBona tenedoHa W pasuMOTpaHCIISILMK pa3lielieHbl TAKUM 00pazom,
yTOOBI He ObUIO B3aWMHBIX BiHsHUU (momex). [IpoBonka B kabenb-
kaHajnax cmeHsiema. Ecnu BHewiHui BuJ KOpoOOB HE WAET Bpaspes C
BalllUMK MPEJCTABICHUAMU 00 3CTETHKE, CMENO MCMONb3YHTe HX IS
Pa3BoOAKH NPOBOJOB BHYTPU KBAPTHUPHI.

[Tocne cocraBneHus miaHa, pa3MeTKH W MoAOOpa KOMIUIEKTAIUW
MPUCTYNAIOT K MOHTaXXHbIM pabotam. Hecylias cucrema ajisi OTKpbITOM
MPOBOJIKK B aIMUHUCTPATUBHBIX, KHUIIbIX U MPEJICTABUTEIILCKUX TTOME-
LIEHHUSAX COCTOMT U3 MJIACTMKOBBIX KAHAJIOB, COEJIMHUTENIbHbIX U OTBET-
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BUTEJIbHBIX aKCeCCyapoB, 3JIEMEHTOB KpelJIeHUs! 3JE€KTPOyCTaHOBOY-
HBIX W3Jenui, B ToM uucie tejedonHblx (RJ-11) u xomnbroTepHbIX
(RJ-45) pozerok. Umeercs nBa Tunopaszmepa kopoba — c TpeMs U C
MATHIO OTHCJICHUSIMU 1Sl pa3HbiX BUAOB kaOess. KaGesb-kaHanbl oT-
JIMYAIOTCS BBICOKMM 3CTETUYECKMM HMCIOJIHEHHEM U Tpeasaratrorcs B
Tpex uBeToBbIX peuieHusx: "Cnonoas kocts", "Kopuunessiit" u "Hep-
He1it" ("AnTpanut").

HekoTopble mi1acTUKOBble kabesb-KaHaslbl MpeaHa3HaYeHbl 1l AeKO-
paTuBHOW NpOKIJIAAKK TPYOONPOBOAOB: MHEBMATHUYECKUX M I'MpaBiivye-
CKMX CHCTEM OXJIAXKIEHHUS! KOHAULIMOHEPOB, MPOUNX MHIKEHEPHBIX CeTeM.
KaGesb-kananabl npouzBoasT w3 Heroprodero miactuka [1BX, nosvsu-
Huaxjaopuaa. OHM yCTOWYMBBI K MOBBILLIEHHBIM TeMIiepaTypam U (hu3u-
YECKHUM MOBpeXIeHUIM. PazjinuHbie THIbl Kabelb-KaHaloB MO3BOJISIIOT
YIOBJIETBOPATh TPEOOBaHUSIM, BbI3BAHHBIM CrieUMPHUUECKUMH CBOWCTBA-
MU KOMMYHUKaLUH.

[lepBbIMHU UMMOPTHBIMKU KOPOOAMH, NMOJTYHMBLIMMH LIKPOKOE pacrpo-
CTpaHeHWe B Halled crpaHe, ObUlM M3JeNMs MOjA TOProBOd MapKoi
Legrand. CerogHs Ha 3TOM pbIHKE NPEACTaBJIEHbl KaK POCCHUHCKHE,
Tak W uHOCTpaHHble ToproBbie Mmapku: Thorsman, REHAU, MK,
Marshall Tufflex, GGK, IBOCO (Bacciotti), LAP, Efapel. BniGop
kabeJib-KaHaJIOB J0CTaTOYHO LIMPOK. B kauyecrtBe mnpumepa paccMmoT-
puM KkaOesib-kaHalbl poccuiickoii komnanuu "Heea Jlaiin Dnekrpo"
(http://www.nevskiplastex.ru/catalog/). KaGenb-kanan mapku NEVSKI
PLASTEX wu3roraBiauBaeTcsi U3 IJIACTUKA, HE TOAASPKUBAIOLIETO TOpe-
HUSI C CONPOTUBJICHUEM M30JsiLiuu Oojiee 5 MOwm, Gesioro upera, AJMHON
J1Ba METpa He3aBUCUMO OT ceueHus (tadi. 2.34). KoHcrpykius kadeib-
kanaja NEVSKIPLASTEX ocHamieHa OBOHHBIM 3aMKOM, KOTOPBIM
YCWIMBAET KPENeXHOE COEJUHEHUE C KpblIKOW. TeM cambim, npenoT-
BpallaeTcsl pa3beJMHEHUE KPBILIKKH C OCHOBHOM 4acTbio Kalesb-kaHasla.
KaOesb-kaHan kpenst ulypynamu, reo3siMu, AI00€/1sIMU, a TAKKE KiieeM
WM JBYXCTOPOHHMM cKOT4eM (1o poBHOW mnoBepxHocTH). K kaGelib-
kaHany mapku NEVSKI PLASTEX pa3paGoTaHbl ¥ BbITYCKAlOTCS aK-
ceccyapbl: IUIOCKUH, BHELIHWM, BHYyTpeHHWE W T-o0pa3Hblii yriibl, 3a-
PIIYLIKH, COSAMHUTENIbHbIE CKOOBI.
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Tabnuuya 2.34. Kabenb-karans mapku NEVSKI PLASTEX

CeyeHue
ApTtukyn | HaumeHoBaHue LLin B KOH'B? Kon-so
puHa, bICOTA, | CeKUMn |B ynakoBke, LIT.
MM MM
20001 Kanan 12x12 12 12 1 -
20011 Kanan 15x10 15 10 1 60
20021 Kanan 15x17 15 17 1 50
20031 Kanan 16x16 16 16 1 60
20041 Kanan 20x10 20 10 1 60
20051 Kanan 25x16 25 16 1 50
20061 Kanan 30x15 30 15 1 40
20071 KaHan 25x30 25 30 1 20
20081 Kanan 40x16 40 16 1 30
20091 KaHan 40x25 40 25 1 24
20101 Kanan 50x25 50 25 1 20
20102 KaHan 50x25/2 50 25 2 20
20111 Kanan 40x40 40 40 1 8
20121 Kanan 50x50 50 50 1 8
20131 Kanan 60x40 60 40 1 8
20141 Kanan 75x75 75 75 1 4
20151 Kanan 80x50 80 50 1 4
20161 Kanan 100x40 100 40 1 4
20173 Kanan 100x50 100 50 oT1p803 4
28173 neﬁgg‘l%%”"a - 48 - 40/20
20181 Kanan 100x60 100 60 1 4
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Cucrembl kabenb-KaHAIOB, KaK MPaBUIIO, UMEIOT B CBOEM COCTaBe Ha-
0Op COBMECTHMBIX aKCeCcCyapoB, KOTOpble TO3BOJISIOT MOHTHPOBATH
3JIeKTPOYCTAaHOBOYHbIE M3/I€TUsl B KOPOO M MPOKJIaAbIBaTh TPACCHI BHETI-
HEeW 3JIeKTPONPOBOAKHU, MOBTOPSIS JIMHUU CTEH, MOJIOB U MOTOJKOB MOMe-
IeHUH U 37aHuH.

Ilo psapy npuyuH, B TOM 4YUCie AJI1 MUHUMU3AaLUH CTOUMOCTH [OTOH-
HOTO MeTpa W yJ00CTBa MOHTa)ka, HauOoJIblIee PaclpOCTPaHEeHUE TOITY-
YWJIA TUTACTUKOBBIE KOpoOa, OJHAKO WHOTAA BCTPEUAOTCS W MeTajuihde-
ckue (M3 CTaJIbHOTO U alTFOMUHUEBOTO MPOQuIIs).

[TonynsipHocTh KaOenb-KaHAIOB OOBICHAETCS TEM, UYTO MOJOOHBIN
MOHTaX [MO3BOJISIET CO3/1aBaTh AJIEKTPUUECKUE CETH, COXPAaHss TaKue
JIOCTOMHCTBA BHEIIHEH 3JeKTPOMPOBOJIKH, KaK MOOMIBHOCTb, THOKOCTD
WHCTAJUTSILNN, IeIIeBU3HY MOHTa)Xa U BO3MOXKHOCTh M3MEHEHHUSI KOH(H-
rypaiyy, W A00aBiisis K HUM TOBBIIIEHHYIO 3JIEKTPOINoXkapode3onac-
HOCTb M 3CTE€THUYHBIM BHELIIHUN BUJ.
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Monrtax R

INEKTPOYCTUHOBOUYHbIX
M3genmm

DneKTpOyCTaHOBOUHBIE M3JE/MSI NPEACTABISAIOT COOOH rpynmy siek-
TPUUECKUX YCTPOWCTB, KOTOPbIE MPUMEHSIOTCS B CETSIX MEPEMEHHOTO TOKa
¢ mex(azHbiM HanpspkeHreM 42, 220 u 380 B. K HuM oTHOCSTCS BBIKIIIO-
4aTesy, NePeKII0YATe U, EKTPUUSCKUE COSAUHUTEIIN, NATPOHBL U T. I1.

3.1. MoaroToBKa K MOHTaXxy

DNeKTpOyCTaHOBOYHbIE M3MIENHs JKellaTelIbHO MOKYIaTh Mocie Co-
CTaBJICHUS TJIaHa M pa3METKH MPOXOXKISHHS MPOBOJKU Ha CTEHaX, KOr/a
CTaHeT SICHO, KaKoe HeoOXOAUMO KOJIMYECTBO BBIKITIOUATeNel, pa3BeTBH-
TeTbHBIX KOPOOOK, PO3ETOK, CKOJIbKO MoTpedyercs mpoBona u T. A. [Ipu
nonoope KOMIUIEKTAMK clieyeT OTAATh MpeArnouTeHre KaueCTBEHHOH
MPOAYKIMU, KOTOpash MPOCIy>KUT Aojble U OyaeT paboTaTh HaJexkKHee.
IIpm nmokyrke HEKOTOPBIX ANEKTPOYCTAHOBOUHBIX WU3/IENIUN, B YACTHOCTH,
PO3€TOK, BBIKIIHOYATeeil 1 MOHTa)KHBIX KOPOOOK HEOOXOAMMO YYHTHI-
BaTh THII MTPOBOJAKH (OTKpbITast UM cKpbiTas) [1, 2].

Jlis ycTaHOBKM 3TUX M3AENUN MOTpeOYIOTCs clielytolie HHCTPYMeH-
Thl: ()OHAPUK, WHAMKATOPHAsSE OTBEPTKA, MEPOUMHHbBIA HOXK, HOXKHULIbI,
W30JIeHTa, KycayKy MU30JIMPOBAHHBIE, LIUIIIBI [T CHATHS W3OJISIUHU C TPO-
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BOJIOB, IJIOCKOTYOIIbI ¢ W30JMPOBAHHBIMU PYUYKAMH, LIMIIIBI YTl 00KUMa
KOHTaKTHbIX KJIEMM W HaOOp OoTBepTOK (LiuLeBas U kpectosas) (puc. 3.1).

Punc. 3.1. OCHOBHbIE MHCTPYMEHTbI A51S MOHTaXa 3NEKTPOYCTaHOBOYHbIX N3Aenui

BHumaHue. lMpy MOHTaxe SNEKTPOYCTAHOBOYHbIX W3AENUiA arek-
TpUYecTBo Heobxoammo obs3aTensHO OTKMIoYMTb. Ha kBapTupHOMm
LLMTKE HY>KHO YCTAHOBWUTb PYKOSITKM aBTOMAaTOB W MaKeTHOro BbIKITIO-
yarens B nonoxexue "Bouikn" (puc. 3.2). Ecnu Ha KBApPTUPHOM LMTKE
yCTaHOBMNEHbl pe3bboBble NpefoxpaHUTenu, To crneayeTt BblKpYyTUTb
npookw.

Puc. 3.2. Bug OTKMOYEHHbIX
BbIKIto4aTenen
Ha KBapPTUPHOM LLNTKE




MoHmaxx 371eKmpoycmaHO80YHbIX u30enuli 281

3.2. MoHTax BbIKNOYaTeneu

BeiktouaTenu yCcTaHaB/IMBaIOT B pa3pbiB pazHOro npoBoja, uaylie-
ro K NaTpoHy CBETHJIbHUKA. DTO M03BOJIsIET ObICTPO 00ECTOUNTH JJIeK-
TPOCETh NPU KOPOTKOM 3aMbIKaHMM W OOECHeuuTh 3JeKTpobesomnac-
HOCTb MpPU 3aMeHe JlaMINl U naTpoHoB. IIpu MoOHTa)ke BbIKJItOUaTenel
cienyer oOpallaTh BHUMaHWE Ha TO, 4TOObI OCBELICHHWE BKJIOYAJIOCh
Ha)KaTUEM Ha BEPXHIOI YacTb KJIABMIUM WM BEPXHIOIO KHOIKY Bbl-
KJIIOYaTess.

[To cnocoOy KkperieHUsi MPOBOJAOB ObIBAIOT BBIK/IIOYATEIH C BUHTO-
BbIM W O€3BMHTOBBIM 32KMMOM. B nepBom ciydyae npoBoj ¢ NOMOLLBIO
BUHTA 32)KUMAIOT MEXAY KOHTAKTHBIMU IJjacTMHamu. Takod crnocob
KpeIuleHMsl XOpoLl /Jisi ajJlOMUHHUEBbIX MPOBOJOB: B Mpouecce paboThl
OHM MOT'YT HarpeBaThCsi U C TEYEHUEM BPEMEHH MOTUXOHbKY J1ehopMu-
poBaTbCs WJIM, KaK rOBOPST CMELMATUCTHI, "HaunHatoT Teub". Torpa
KOHTaKT ocjiabeBaer, UCKpUT, rpeetcsi. Ho pocTaTodyHo b NOAKpPY-
THUTb BUHT — M BCE B Mopsjke. MeaHble NpoBoia MOXKHO ObICTPO, Mpo-
CTO W HAJEKHO MOAK/IIOUaTh OE3BUHTOBBIM 32)KUMOM — CleLUaIbHOMN
KJIEMMOH.

[Ipu ckpbITOI MPOBOJKE BHIK/IIOYATEIH U PO3ETKH YCTAHABIIMBAIOT B
METAJIJIMYECKUE WJIM TJIaCTMACCOBbIC MOHTaXKHbIE KOPOOKH [3, 4]. MoH-
TaXKHble KOPOOKM CYLIECTBYIOT JJisl MOJIbIX M  CIUIOIUHBIX CTEH.
B criouiHbIX cTeHax KOPOOKH MOHTUPYIOT B YIi1yOJIGHUsIX B CTEHE W 3a-
KPemJIsitoT anedacTpoBbIM PacTBOPOM, B MMOJIBIX CTEHAX — C MOMOLLbIO
JIaNoK.

Jnst MoHTaxka BbIKJIIOUaTeNsl noTpedyercss PoHAPUK, UHAUMKATOPHAs
OTBEPTKA, HOXKHULbI, M30JICHTA, KyCauKu W30JMPOBAHHbBIC, LUMIILBI JJIs
CHSITHSI M3OJISILMU C NPOBOAOB U Ha0OP OTBEPTOK (LUIMLEBAs U KPEecTo-
Bas) (puc. 3.3).

[lepen MOHTaXOM MHJUKATOPHOM OTBEPTKOM MPOBEPSIIOT OTCYTCTBUE
HanpsDKEHUs] HA KaKJIOM M3 MPOBOJIOB JJISl NOAK/IIOUSHHs K KOHTaKTam
BbikJItouarens. Eciin uHauMkaTopHass OTBEpPTKAa HE CBETHUTCS, 3HAYMT, Ha-
NPsOHKEHUs] HET M MOYKHO HAYMHATH MOHTAX WU3/eIIusl.
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Puc. 3.3. OCHOBHbIE MHCTPYMEHTBI AN MOHTaXa BbIKMIOYaTens

[MocnenoBaTenbHOCT, MOHTaXKa BBIKITHOYATENSI CKPBITOM MPOBOAKH C
BUHTOBBIM 32)KUMOM TIPOBOJIOB B YCTAHOBOUHYHO KOPOOKY:
1. AKKypaTHO MOJIJETh M W3BJeUb KIABHILY, €CIHM BBIKIHOYATEIb
JIBOWHOM, TO BTOPYIO KJIABUIIY TAKXKE CJEAYyeT BbIHYTh (puc. 3.4).

Puc. 3.4. [leTanu, CHATbIE C BbIKNKOYATENS: KNaBMLLWN,
NPUXNUMHasA NnacTnHa 1 AeKopaTnBHAsA KpbILLKa

2. CHATb BEPXHIOIO JE€KOPAaTUBHYIO KPBILIKY.

BbIBepHYTb KJIEMMHBIE BUHTHI.

4. OKOHLOBaTh MPOBOJA MPOBOJKU. B 3aBUCUMOCTH OT KOHCTPYKLIUU
BBIKJIFOUATEJIS, OKOJIbLIEBAHUE MPOBOJA MOXKET M HE NMOHAJ00WTb-
csl, a moTpedyeTcs TOJBbKO CHATHE U30JISILUU ¢ ero KoHua Ha 10 MM
U ero 3a4ucTKa.

(8]
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5.

IIpucoegMHUTL OKOHLIOBAHHBIE BBIBOJBI MPOBOJAKHA C MOMOLIBIO
BUHTOB, 11aii0bl 1 WwaiiObl rpoBep k KieMmam Bbikitodaress. [1po-
BOJ OyJeT 3a)kaT MeXKIy KOHTaKTHOW TUIAaCTHHOMW makOoM, rpoBe-
POM U rOJIOBKOM BUHTA. B HEKOTOPBIX BBIKIIIOUYATENSX AJOCTATOYHO
3a)KaTb BUHTOM 3a4MILEHHBIA NpoBOA B KieMMme (puc. 3.5).

Puc. 3.5. [IBoiHOM BbIKMoYaTENb C NPUCOEANHEHHBIMMU NOABOAALLMMI NPOBOAAMM

6.

7.

10.

OTKpYTUTb BUHTbI U3 TJIACTUHOK PAaCMOPHbIX CKOO 10 TAKOro Mo-
JI0>KEeHHs1, KOTJa MOKHO BCTaBUTD BBIKJTIOUYATEIb B KOPOOKY.
OCTOpPOXKHO 3a[BUHYTb BbIK/IIOUATE]b B KOPOOKY 1O yrnopa KOH-
OB MeTalaudeckod ckoObl. Ilpy HeoOXoaMMOCTH MOXHO 3a-
FHYTb MPOBO/iA MPOBOAKK BI1yOb KOpoOku (puc. 3.6, a).
3aBUHTUTH BUHTBI PacTOPHBIX JIAMOK /10 TeX IOp, MOoKa OHHU TpH
pa3ABUraHWM He YNPYTCs B CTEHKH KOPOOKH, MPU 3TOM BbIKJIIOUA-
Tenb OyaeT MpoYHO 3aKperieH. BUHTHI 3aBopauuBaloT 10 ymnopa
MOOYEPEIHO, HE JI0MycKas MepeKoca C TAKUM yCUIIMEM, YTOObl He
PacKoJIOTh OCHOBaHHE.

3akpenuThb AeKOPaTUBHYIO KPBILIKY Bbiktouaresns (puc. 3.6, 6).
VYcraHoBUTh Ki1aBuIny (KjaBuiin) (puc. 3.6, 8, 2).
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a 6
|l
8 2

Puc. 3.6. MoHTax BbIkntoyaTens: kpenneHne BblkmoyaTens B kopobke (a),
yCTaHOBKa AeKOopaTUBHOW KpbiLWkK (6), ycTaHOBKa KnaBuw (8, 2)

OTMeTHM, YTO KPOME BBIKJIIOUATENICH C KPEIJICHUEM B YCTAHOBOUYHBIX
KOpPOOKax ¢ momolplo "nanok", ynuparluxcs B CTEHY, B MOC/ICAHES
BpeMsl MOSIBUJIMCH BBIKJIIOUATENIN ¢ METAJUIMUECKUMU KPETMEKHBIMU T1J1a-
CTHHAMHU C OTBEPCTUSIMH. B mociegHem ciyuae, B MOJIOCTh CTEHBI Kpe-
MUTCS CreLMalibHas yCTaHOBOYHAsE KOpOoOKa, MMEIOLLas OTBEPCTHS, K KO-
TOPBIM U MIPUKPYUUBACTCS LIYPYNAMHU MIaCTUHA BBIKJIIOYATEJIS.

YToObl 3aMEHUTh OJIMH BbIK/IKOYATE/Ib APYrUM, HEOOXOAMMO OTKJIIO-
YUTh JICKTPOIHEPTHUIO U JEMOHTUPOBATH CTAPbIN BBIKJIIOUATEN b, @ IOTOM
YK€ 10 ONMCAHHOW METOJMKE YCTAHOBUTH HOBBIM.

3.3. MoHTaX wTrencenbHbIX PO3€TOK

IIrencenbHblie PO3€TKHU UCHOJIB3YIOTCA AJIS1 BKIIKOUCHUSA O,I[HO(i)a?)HI)IX
u Tpexq)a3HBIX DJICKTPUYCCKHUX TNPHUEMHUKOB C HOMHUHAJIbHBIMHU TOKaMH
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1o 10 A B cetb HampspkeHuem 220 B u no 25 A B cetb 380 B [5]. OHu
COCTOSIT U3 JBYX OCHOBHBIX YacTeii: po3eTOYHOH U mTenceabHou. ITen-
ceJIbHasl 4acTb MOXKET ObIThb C LMIMHAPUYECKUMH, MJIOCKUMHU WM KOM-
OUHUPOBaHHBIMU WITU(TOBBIMM KOHTaKTaMu. Mexay KOHTaKTaMu
JOJDKHO ObITh ompeneneHHoe paccrosiHue (19 MM — anst umnuHapuye-
ckux U 12,7 MM — g tuockux). PozerouHast vacte KOMOMHUPOBAHHBIX
LITETICENbHBIX PO3€TOK MO3BOMISET MOACOEAUHATh BUIKU KaK C LWJIMH/-
PHUYECKHMH, TaK U MIIOCKUMU KOHTAKTaMH.

YcTaHOBKa IUTENCEIbHBIX PO3ETOK B MMOMELLEHUSIX 3amvpaemMblX
CKJIaZIOB, COJEpKaluX roproYMe MaTepualibl WM MaTepualbl B cropae-
MOH YHNaKOBKe, He J10IycKaeTcsl. B noxkapoonacHbIX MOMELLEHUSIX KJlac-
coB II-I u II-II nomyckaeTcst ycTaHOBKa PO3€TOK MbUIEHENPOHULAEMOTO,
a B nomeuenusx kiacca II-Ila u B HapyxHbIX ycTraHOBKax kJjacca Il-
IIT — 3akpbITOro ucnoaHeHud. Bo B3pbIBOONACHBIX MOMEIIEHUAX PO3ET-
KM HE YCTaHaBJIMBAIOT, UX MOHTUPYIOT BHE 3TUX MOMELLIEHUH.

HHCTpyMEHTBI 711 MOHTa)ka PO3E€TKH W BBIKJIIOYATENST OJUHAKOBBI
(cm. puc. 3.3).

[lepen MoHTaXKOM po3eTKH yOekaaeMcsi ¢ IOMOLIbIO MHAUKATOPHON
OTBEPTKH, YTO HAMNPSOIKEHUsS HET Ha Ka)KAOM W3 MPOBOAOB I MOAKIIIO-
YyeHMsI K KOHTaKTaM po3eTkH. Eciii nHIuKaTopHas OTBepTKa HE CBETHUTCH,
3HAUYMUT, HAMPSPKEHUS] HET M MOXKHO HAUYWHATh MOHTAXK PO3ETKH.

ITocnenoBaTrenbHOCTh MOHTaKa PO3ETKU CKPBITOM MPOBOJAKU C BUHTO-
BbIM 32)KMMOM MPOBOZOB B YCTAHOBOYHYIO KOPOOKY:

1. Pa3o0path po3eTKy, Al 4ero OTKPYTUTh BUHT, KpeMALIUNA AeKopa-

THUBHYIO MaHEJb K KOPITYCY PO3ETKH.

2. BpIBepHYTb He KOHLA KJIEMMHbI€ BUHTHI, C/e/laB OTBEPTKOM 6—8

000poTOB.

3. CHATH H30MALMIO C KOHLOB NOACOEAUHAEMBIX MPOBOAOB Ha UTHHY

10 MM M 3a4UCTUTH UX MOBEPXHOCTD.

4. BcTaBUTH MO OOHOMY KOHLY MPOBOJA B COOTBETCTBYIOLIYIO KJIEM-
My, T. €. B IPOCTPAHCTBO MEXJY KBaJApaTHON rakol M KOHTaK-
ToM. BUHTOM Kpemnko 3a)kaTb KOHELl NIPOBOJa MEXKIY KBaJpaTHOH
raiikoii u koHTakToMm (puc. 3.7).

3ameuaHue. B 3aBucumocTu oT KOHCTPYKUWW PO3ETKU, ee KneMmma
MOXET No-pas3HOMY 3aXnmMmaTtb KOHEL npoBoaa.
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Pwuc. 3.7. Bua po3eTku C NpUKpyYEHHbIMA Puc. 3.8. PoseTka, BCTaBneHHas
NoABOASLUMMW NPOBOAAMN B YCTAHOBOYHYIO KOPOGKY

5. OTKpYTUTb BHUHTBI M3 IUIACTUHOK pacloOpHbIX CKOO, 1O TakKoro
MOJIOXKEHHS1, KOT'1a MO)KHO BCTABUTh KOPITYC PO3ETKU B KOPOOKY.

6. OCTOpPOXHO 3a/IBUHYTh KOPITYC PO3E€TKH B KOPOOKY 10 ynopa KOH-
OB MeTaJUIMYecKOl ckoObl. [Ipy HE00X0AMMOCTH, MOYKHO 3arHyTh
MPOBO/IA MPOBOJKH BriTyOb KOpoOKkH (puc. 3.8).

7. 3aBUHTUTb BUHTbHI PACHOPHBIX JIAMOK 0 TE€X NOp, MOKa OHHU MpH
pa3ABUraHUM HE YNPYTCS B CTEHKM KOPOOKH, pO3eTKa MpU 3TOM
Oyner mpoyHO 3akperuieHa. BuHTbI 3aBOopaumMBalOT A0 ynopa mno-
OuepesIHO, He JOIMyCKas MepeKkoca ¢ TaKuM YCWJIMEeM, 4YToObl He
PacKOJIOTh OCHOBAHHUE.

8. 3akpenuTh IeKOPATUBHYIO KPBIIIKY po3eTkH (puc. 3.9).

Punc. 3.9. Bua po3eTkn nocne ycraHoBKM
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9. BxitouuTh HanpsKeHHE B KBapTUPE, BCTABUTb B PO3ETKY LUTENCENb
HACTOJILHOM JIaMMbl U POBEPUTD, KaK €ro KOHTaKThl BXOAAT B rHe3Ja
PO3€TKU, U FOPUT JId [IPU BKJIIOUEHUU JiaMMa.

UroObl 3aMEHUTb OJIHY PO3ETKY APYroil, HeoOXOAMMO OTKIIIOUYMTH
3JIEKTPOIHEPIUI0 U JIEMOHTUPOBATb CTAPYIO PO3ETKY, a MOTOM YXKE M0

ONUCAaHHOW METOAUKE YCTAHOBUTb HOBYIO.

3.4. A\cnonb3oBaHue
3NeKTPOTEXHUYECKUX NIINHTYCOB

DJIEKTPOTEXHUYECKHE TUIMHTYChI NPEACTaBIISIOT COOOW JUIMHHbIE Y3-
KM€ MeHasbl ¢ MPOJOJbHBIMU neperopoakamu [6]. X n3roraBiausaroT u3
TpyHOCropaemou miaacrtmaccbl. Ha miuHTyce uMmeercs Kpbllika, KOTO-
pas 3amenkuBaercs ¢ ocHoBaHueM. Ha puc. 3.10 nmpencrasieH miMHTyC
anekrporexHuueckuii Vist npoussoacrea OAO "Hesckuii 3aBoj ruiact-
macc" (http://www.stroyservice-spb.ru/).

bokoBble CTEHKM MeHasa NPY>KUHAT. DIEKTPOTEXHUUECKHUE MIIMHTYChI
pacrnoiararot Ha CTeHax y nosa, MoToJKa H 1o NepumMeTpy ABEPHbIX MpPo-
eMoB. UToObl LIHYp MepeHOCHOro Tejae(OHHOro annapara He BbICKAaKH-
BaJl U3 PO3CTKU, MOXKHO MNPUKPEIIUTL €ro K CTCHE WK MJIMHTYCY C IMOMO-
LIbIO PE3MHOBOIO KOMIIEHCATOPA.

Puc. 3.10. O6wmin BNA, 3NeKTPOTEXHNYECKOTO NIAINHTYCa 1 NPOBOAOB,
MPONOXEHHBIX B HEM
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Jlnst OTKpBITON MM CKPBITOI MPOBOAKU MO CTEHaM W MOTOJIKaM, B I0-
clie[iHee BpeMsl Bce Yallle UCMOJIb3yIOT TpyObl ruOKue roppupoBaHHbIe U3
[IBX, BbIMosHEHHbIE U3 CropaeMbIX W HecropaeMblx marepuanon. Cuc-
TeMa ropupoBaHHBIX TpyO BBHIMOJHSET (DYHKLUHMIO, aHAJOTMYHYIO Ka-
Oenb-kaHanaMm M KopoOaMm mpH ykiaake KaGeslbHbIX MyYKOB W MPOBOJOB
CHJIOBOTO 3JIEKTpONUTaHUs W MH(pOpMaUMOHHbIX ceTel. [Ipu MoHTaxke
MPUMEHSIOT pa3IMuHble aKceccyapbl Ajsl 00BOa YIJIOB CTEH U MOTOJIKOB,
PasBOAKY B paclpeAeIUTENbHbIX U YyCTAHOBOYHbBIX KOPOOKAX U 3J1€MEHTbI
COEJIMHEHUH, PO3eTOK U BBIKIIIOYATeNel 715l BHyTPEHHEro MOHTaxa (T. €.
BHYTpU cTeH). JlomyckaeTcs MCMOb30BaHME M MO CTEHAaM W MOTOJIKaM,
neperopoakaM. Cucrema ropupoBaHHbIX TPyO 005S3aTebHO BKIHOYAET
B ce0s1 akceccyapbl 1Sl MOHTa)Ka U pacripeeuTeabHble KOPOOKH.

Heroptounii camozaryxatomuii marepuan [IBX uckimodyaer Bo3MOXK-
HOCTb BO3IOPaHMUsl OT KOPOTKOIO 3aMbIKaHHUA M PaclpoCTpaHEHUs Iuia-
MeHu 1o TpyOke. Ha puc. 3.11 npeacraBnensl roppupoBaHHbie THOKHE
Kabesb-KaHaibl U1 MOHTaKHBIX U MPOKJIaJ0UHbIX padoT.

a 6 8

Puc. 3.11. NlodpupoBaHHble kabenb-kaHarnel (a) n nposoaa,
NpoTsAHYTbIE B HWX (6, 8)

I'odpupoBanHble kabesb-KaHasibl ObIBAIOT Pa3HOrO JUAMETPa W Npei-
Ha3HauaroTcs JJIs pa3MelleHHs] B HUX pa3jiMyHbIX Kabesjell W npoBOMIOB.
HzroropneHbl OHM MOTrYT ObITh M3 MOJMITHICHA HHU3KOIO JaBJICHHUS
(ITHM) u u3 camozaryxatouiero nonusuHmixjopuaa (I1BX). Iocnennuii



MoHmaxx 371eKmpoycmaHO80YHbIX u30enuli 289

HazexHee, 6e3omacHee Mpu noxkape, Ho U fopoxe. KabGenb-kaHambl, uin
ro¢pbl, IpeAoXpaHsoT kadeny OT BO3IEHCTBUS BHELIHEH cpefibl U B He-
KOTOPOH CTerneHU OT MEXaHWYeCKUX MoBpexaeHui. [[ns Gonee Hamex-
HOW 3allUThl OT MOBPEXIEHUH CyLeCTByeT MeTaliuyeckas o0ojouka
U1 IPOBOAOB.
s Toro uto6sl npoTamuTh kabemns yepe3 rodppokaHal, HEOOXOIUMO
CHauyajla CKpyTWUTb KOHLbI MpPOBOAOB. B kaxxaom roppupoBaHHOM Ka-
Oenb-KaHale UMeeTcs crneluaibHas MPOBOJIOKa, obsieryatomas 3Ty ore-
paumto. IlpotackuBath kabenb (0OCOOEHHO IUTUHHBIN) JTydine BaBoeM. Ec-
71 K€ TOMOIIHUKOB HE HAlIOCh, HY>KHO PacTsSHYTb KaOesb-KaHal U
3aUKCUpOBaTh €ro JajJbHUNA KOHEL ¢ MOMOLIbIO BEPEBKU WM U30JISLU-
OHHOM JIEHTbI K KaKOMY-TMOO HEMOABWKHOMY MpeaMery (Hampumep, K
ctonby). CkpydeHHbIe KOHIbI Kabesiss HeoOXOAMMO HAIeKHO TMPHUKpe-
MUTh K IPOBOJIOKE. 3aTeM ciieyeT paBHOMEpPHO MpoTackuBaTh Kabesb
ckBo3b ropy. Koraa us GimxHero orBepeTusi MoKaykeTcs MpoTackuBae-
MbIid Kabeslb, HEOOXOIMMO TOYHO OTMEPUTh Tpedyemyro ero AJUHY U
TOJIbKO [TOTOM OTpPE3aTh KYCOK.
Haubonpmiee mnpenmyliecTBo naeT NpUMEHeHHE ToQpHUpPOBaHHBIX
TpyO npu yctpoicTBe (anpLINONIOB W MOABECHBIX MOTONKOB. I'mOkue
"pykaBa" He3aMEHHUMbI NIPU NPOKIaAKe Kadens B TPyAHOAOCTYIHbBIX Mec-
Tax, A€ CJOXKHO YCTAaHOBUTb XKECTKYIO KOHCTpyKLUMto. ClieyeT UMeTh B
BUAY, YTO CYLIECTBYIOT CIIELIMAbHbIE TAXKEIIbIe U CBEPXTSKETIble KOHCT-
pyKuuu roppupoBaHHbIX TpyO, MpeqHa3HAa4YeHHble Ui YKJIAAKU B Le-
MEHTHYO CTSKKY U OETOH.
[Ipu nomouu rodpupoBaHHbIX Kabeb-KaHalOB MOXKHO CMOHTHUPO-
BaTb Tele(OHHbIE, KOMIbIOTEPHbIE 3JIEKTPUYECKUE U TEJCBU3MOHHbIC
cetu. HeoOxonumblii auamerp TpyObl MmoaduparoT B COOTBETCTBUM C
TOJIMHON Kabens U Ha3HAaYeHUEeM MOJKIIOUEHHOTO K HeMy YCTpOHCTBa:
e 1715 Tesie(POHHOW M CUTHAIM3ALMOHHOM CeTH; Uil OCBETUTENIbHBIX
npudopoB — 16 Mm;

e IS BBIKJIIOYATeNel U po3eTok — 20 MMm;

® sl COEAMHEHMs paclpelesuTeSbHbIX KOpoOoKk Mexay coOoil u
C pacnpenenuTebHbIMU LIUTKAMU — 25 MM;

® ISl COEAMHEHUH, NPOBOAUMBIX MexAy 3Taxkamu — 40-50 mm.



290 asa 3

Bri6paTs MUHUMAITBHBIN TUaMeTp TOQPUPOBAHHBIX TPYO B 3aBUCHMO-
CTU OT IUIOLIAAM CE€YeHHUs W 4ucia kui kabens tunos NYM, BBI, a
Takoke nposojos turnos [IBC, I1B3, I1B1, momoryT nanusie Tadm. 3.1.

Tabnuya 3.1. Bbibop MuHUMansH020 duamempa 20hpupo8aHHbIX mpy6
8 3asucumMocmu om rowadu cevyeHus U Konudecmsa xui kabens munos
NYM, BBl u nposodos munos NBC, B3, IB1

Covonna nponana, wwe | ncno mposogos,wr. | B¢ UEAIENTP
1,5 2/3/415 16/16/20/20
25 2/3/4/5 16/16/20/25
4 2/3/4/5 20/20/25/25
6 2/3/4/5 20/25/32/32
10 2/3/415 25/32/32/40
16 2/3/4/5 32/32/40/40
25 2/3/415 32/40/50/50
35 2/3/4/5 40/50/50/63
50 2/3/415 50/50/63/63
70 2/3/4 50/63/63
95 2/3 63/63
120 2 63
150 2 63

Jnst KperuieHus 3JIEKTPOTEXHUYECKUX TpPyO K CTeHaM, MOTOJIKaM,
OankaM M JpyrdM TMOBEPXHOCTAM IMPU MPOKJIAIKE SJIEeKTPONPOBOAKH
NPUMEHSIOT crieluaibHbli Kpenex (kiuncsl). [Ipy npsMom coeauHeHuu
TpYO HCTIONB3YIOT MY()THI.

[1pu npoknajke rohpupoBaHHbIX KaOesib-KaHAJIOB HE PEKOMEH LyeTCsl
NPOTATUBATh HECKOJBbKO ceTeil B ofHoi TpyOe. Crnemyer u3beraTh co-
MPUKOCHOBEeHHUs1 TPYO ¢ ocTpbiMM yrilamu. B ciiyyae He00X0AUMOCTH YK-
JaaKu ro)prupoBaHHOTO Kabenb-kaHaa B 6eToH, rodpa Gpukcupyercs 10
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3aJMBKU PacTBOpa, a MPOTHKKA MPOU3BOIUTCS TOCTE OKOHYATEIbHOTO
(dhopMHUpOBaHUs CTEHbI. Y BEJIIMUUTH OTPE30K roppupoBaHHON TPYObI MO-
3BOJISIIOT CHeLMabHbIe TPaH3UTHbIe KOPOOKH, yCTaHABIMBaeMble Ha yrI-
Jlax WK 10 LEHTPY KaHaJja.

3.5. MoHTax Ha DIN-peunke

Hazeanue "DIN-peiika" npuuwuio B Poccuro u3z 'epmanuu, abOpeBuary-
pa "DIN" pacuudposbiBaercs kak Deutsches Institut fur Normung (Mu-
cTuTyT ctaHaaptuzaumu ['epmanun). DIN-peiika npeaHazHaueHa amsi Kpe-
TUICHHUSl Pa3/IMUHOrO BJIEKTPOTEXHUUECKOro Oo0OpYyJOBaHMsl CTaHaapTra
DIN: snekrpoasromaroB, Y30, nuddepeHumanbHbIX aBTOMATOB, KOHTaK-
TOPOB, HYJICBbLIX LHIMH, KOMMYTAllUOHHBLIX KJICMM, PO3€TOK, 3BOHKOB U T. II.

a 6 8

Puc. 3.12. DIN-petika: Hu3kas (7,5%35 mm) nepcdoprposaHHas (a),
6e3 nepdopaumm (6), TMNnopasmepsl (8)

Xopomumy MexaHnueckuMu cBolicTBamu obnaaatoT DIN-peliku mapku
"NEVSKI PLASTEX". MMeeTcsi HECKOJIBKO UX THUIIOPa3MEpOB, KOTOpbIE
uzeanbHO MOAXOAAT AJsl pelleHUs To0bIX npoOieM Mo yCTaHOBKE U (PUK-
cauuy o0Opya0BaHuUs, a TaKkKe NepPOpUPOBAHHBIX KOPOOOB B 3NIEKTpUUE-
ckoM 1ure. Peiiku 00anatoT BbICOKOM NPOYHOCTBIO U aHTUKOPPO3UOHHOMH
cToiikocTeto. Matepuan DIN-peliku — OLMHKOBaHHas CTajlb, TOJILIMHA —
0,9, 1,5 u 2,3 mm. Cepus F umeer orBepctus Ha Gaze (18x6,3 MM, moca-
JOYHBIA pa3zmep — 25 MM), mpeAHa3HayeHHble A1 pukcauuu nepdopu-



292 asa 3

POBaHHBIX KOpoOOB M crneumanbHbIX cynnoproB. DIN-peiiku co crmowu-
HBIM IHOM CHa0KeHbl HENPEepbIBHOHM JIMHUEH MO LEHTPY OCHOBAHHUS, YTO
obneryaer cBepnieHre orBepctuii. Jmuua DIN-peiiku coctasnset ot 70 no
2000 MM, oTBepcTUs CleaytoT ¢ onpeaeaeHHbIM maroM. [{ng pesku DIN-
PeeK CyLIeCTBYIOT CreLManbHble T'MIbOTHHBL. Bbimyckator DIN-peiiku B
cootBerctBur ¢ [[OCT P MOK 60715-2003 (puc. 3.12).

DIN-peiiky 0ObIYHO MPUKPYYHUBAIOT BUHTAMHM K KPOHILUTEHHY, 3aKpe-
TUIEHHOMY camope3amu Ha cTeHe (puc. 3.13).

Puc. 3.13. Kpennexwne DIN-periku

OnekTpoTexHUUYeckoe 000pyI0BaHKe, NIpeTHa3HAUeHHOE [UTs Kperuie-
Hug Ha DIN-peiike, umeeT crienyaibHbIi 1a3, B KOTOpPBIA BCTaBIIsETCS
peiika (puc. 3.14).

a 6

Puc. 3.14. PoseTka Ha DIN-periky WBOC90 (a)
1 KpenneHne anekTpoTexHuieckoro obopynosaHunsa Ha DIN-peiike (6)
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DIN-peiikn HHOr1a KOMIIEKTYIOTCA CIEIYIOIIUMHI aKCeCCyapaMH:
¢  KPOHLITEHHOM;

®  KJIMIICAMH;

® TUIBOTHHOM IUTA PE3KHU.

MoHntax u dukcaunto obopynosanus Ha DIN-peiike ocymecTBisioT
crieliaibHBIMUA HaOOPHBIMU TprkuMamu (puc. 3.15).

Puc. 3.15. MoHTaxHble DIN-peiku n npuxmmel. a — peika Tuna P3-1
¢ npwxmnmom K1, 6 — DIN-pevika ¢ npmwkumom Kr-35

Cnenyer moMHUTb, uTo ajgvHa DIN-peiiku 3aBUCUT OT KOJIMYECTBA
3IEKTPOTEXHUUYECKOIr0 000pY/10BaHUsl, yCTAHABIMBAEMOr0 Ha HEl.

3.6. NMNopkntoyeHue NOCTPLI

HeHOCpeHCTBeHHaﬁ IIOABECKaA JIIOOBIX CBETHJIBHUKOB Ha npoBoJax 3a-
npemacTces.

3.6.1. O6wume npaBuna

B Hactosiiee Bpems B MOTOJIKE 003aTe/IbHO NPELyCMOTPEHO CHELH-
AJIbHOC OTBEPCTUEC, U3 KOTOPOIrO BLIXOAAT MpoOBOAA i MOAKJIHOUCHUS.
B 310 Xke OTBEPCTUC 00BbIYHO BMOHTUPOBAH KPIOK, HO MHOIrJa €ro HeET.
Kpirok crnenyer o6s3aresibHO HM30JIMPOBaTh OT JIIOCTPbI (CBETHJILHHUKA)
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MpU MOMOIIY NOTUBUHUIXJIOPUIHON TPYOKH. DTO HEOOXOAUMO IS Tpe-
JIOTBPALICHUS TOSBJICHUs MOTEHIMANA B MeTaJllIMueckoi apmarype Oe-
TOHHBIX TUTMT WM CTAbHBIX TPYO MPH HApyIICHUH U3OJIAIIUM B JIHOCTpPE
(cBeTUIIBLHUKE).

Jlns moAKIIFOUEHUs JIIOCTPbl MOTpedyeTcs MHAMKATOPHAs OTBEPTKA.
[lepen MmoHTaxKOM €e paboTOCNOCOOHOCTh HYIKHO NpoBepuTh. [liis 3Toro
BCTABJISIEM JKal0 WHIAWKATOPHOM OTBEPTKU B OTBEPCTHE PO3ETKH, B KOTO-
pO¥ eCTb 2JIEKTPUUECTBO, U AEPKUM Najiell Ha METAJIMYECKOU MJ1aCTUHE,
pacrnoioKeHHOM Ha PYKOSITKe OTBepTKU. Ecnu nammouka B WHAWKATOP-
HOH OTBEPTKE 3aCBCTUJIACH, TO UHAHUKATOPHAsA OTBEPTKA UCIIpaBHa.

Ilepen HauaioM MOHTaXKa JHOCTPBI, OTKIIOYAaeM KBApPTUPHYIO 3J€K-
TPOCETH, BbIKPYUHBACM HpO6Kl/l WJIW BBIKJIKOYACM aBTOMATbl HA KBAPTHUP-
HOM HIuTKe. [l BepHOCTH MpoBepsieM WHAUKATOPHON OTBEPTKOM OTCYT-
CTBUE HAIIPSHKEHMSI HA KaXKJIOM W3 NPOBOJOB ISl noakstoueHus. Eciu
WHJIMKATOPHAs OTBEPTKA HE CBETHUTCS, 3HAUUT, HAMPSIKECHUS HET, U MOXK-
HO HAYMWHATbh MOHTAaX U3CJINUA.

3.6.2. OCOGEeHHOCTU NOAKNIOYEHUSA NCTP

B 3aBucMMOCTH OT KOHCTPYKLIMH, JIFOCTPbl K NOABOASLIMM IPOBOAAM
MOTYT ObITh MOAKIIIOYEHbI ¢ TOMOULIBIO:

®  SKCIIpecc-KIeMM;

®  KJIEMMHOU KOJIOJIKH;

®  CaMO3aKMMHBIX KJIEMM, UMEIOILUXCS B JIOCTPE;

®  CKPYTKH, €CJIM BCE MPOBOJA MEJHbIE.

Jlammy HakanuBaHUs MOAKIIOYAOT K (Pa3HOMY U HYJI€BOMY MPOBOAAM
3JEKTPONPOBOJKH, MPU 3TOM BBIKJIIOUATENb JOJKEH HAXOJIUThCS B pas-
pbiBe (pazoBoro nmpoBoza. B npotuBHOM ciyuae, Korga BO3SHUKHET HEOO-
XOAMMOCTb, C JlaMNbl Henb3si Oyaer yOparb HampsbkenHue. B narpone
nambl (pa3Hbld NPOBOA MOAKIIOUACTCSA K BEpXHEMY KOHTAKTY, a HyJIeBOH
MPOBOJI — K KOHTAKTY, COSJIMHEHHOMY ¢ OOKOBOM pe3b0oii. B 3aBucumo-
CTH OT YMCJIA JIAMI U CXEMbl UX COCIMHEHUS JIIOCTPbl MOTYT BKJIFOUAThCS
ONHOKIAaBUIIHBIM (puc. 3.16) WIM ABYXKJIaBUIUHBIM BBIKJIIOUATEIEM

(puc. 3.17).
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N «Honb» .
T
EL1 ® EL2 EL3
I
JTocTpa
SA1
Buikntovartens
L «dasza»

Punc. 3.16. Cxema BKMIOYEHMUS FIIOCTPbI
C TPeMS namnamy O4HOKMaBULLHbLIM BbiKoYaTenem

N «Homb» . . .
hd hd hd ]
EL1 ® EL2 EL3 EL4 EL5
3 Py T
JlocTpa
SA1 SA2
L «bazar Bhikntovartens

Punc. 3.17. Cxema BKMOYEHUS FIIOCTPbI
C ABYMS rpynnamu namn ABYXKNaBWLLIHbIM BblKfoYaTenem

Ecnu B kOMHaTe B MOTOJIKE JUIsl MOJKITFOUEHUS JIFOCTPhI BbIBEICHbBI 1B
NpoBOJA, TO MPUOOPETAIOT JIOCTPY C BKJIIOUSHWEM OJHOKJIABUILUHBIM, a
€CJIM BBIBEICHO TPHU ITPOBOJA — ABYXKJIABULLIHBIM BBIKJIIOYATEIEM.

3.6.3. TexHONOrMA MOHTaXa NCTPbLI

Ecnun Ha notosike HaxoasTCsl TPY KOHL@A MPOBOJA U BBIKIIIOYATENb JIBOM-
HOM, TO OOVH U3 HUX HYJIeBOW M 1Ba ¢a30BbIX Mocie Bbikmouarens. Ecnu
JIBa KOHLIA Y BBIKJIFOYATEIb OIMHAPHBIMN, TO TOr/Aa MOCJIe BBIKJIFOUaTessi OAWH
HyneBod M oauH (azoBblid mipoBoz (puc. 3.18). da3oBbie MpoBoJa WAYT HA
BBIKJIFOUATEIIb, @ HYJIEBOM CpPa3y UIET B PaCNaeuHyto KOPOOKy.
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N «Honb»
l
2 1
220B 1 ) 3
SA1 SA2 MpoBoaa k mocTpe
L «®a3ay Beikniovatens
a
N «Homnb»
l
1
220B 1 )
SA1 MpoBoaa k nocTpe
L «bazay Beikniovatens

6

Puc. 3.18. Cxembl noaBogsALLMX NOTONOYHbLIX MPOBOAOB: AN MOCTPbI C ABOWHBLIM (&)
N ognHapHbIM (6) BbiknovaTenem

IIpuMepHbIi NOPSIIOK MOHTAXA JIFOCTPBL:

1. CHuMaeMm C Tpex MOTOJOUYHBIX KOHLIOB U3OJISLMIO HA IyIUHY 10 MM,
3aTeM pa3BOJUM HX B CTOPOHY ApYyr OT Ipyra, Tak 4ToObl OHU HE
3aMbIKaJIUCh.

2. TlomaeM HanpsbkeHue. BkitouaeMm BBIKITIOYATeNb, KOTOPBIH OTHO-
CUTCSl K JaHHOMY CBETHJIbHUKY. OCTOPOXHO, UHIMKATOPHOH OT-
BEPTKOH KacaeMmcsd MO Oudepeld KaKAOro W3 OTrOJIEHHBIX KOHLIOB
MPOBOJAOB U onpexenseM ¢a3oBblii U HyleBol. Eciu uHaukarop
3aropescs, To 3TOT NpoBoA (pa3oBbId, a eclid UHAMKATOP HE TO-
pUT — HysneBoW. 3arloMUHAaeM HyJI€BOW MPOBOA, a MOCEe OTKIIO-
YEHUs NEKTPUYECTBA IOMEYAEM €r0 KyCOUYKOM H30JISILMH.
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3. Ecau u3 nrocTphl BBIXOIST TPU MPOBOJA, TO HY)KHO HAlTHU cpeau
HUX "HyJb". [IpoBosa MoryT ObITb Pa3HOTO WM OJAMHAKOBOI'O LiBE-
ta. Hynesoil npooz ObiBaeT uepHoro, 6esoro uiu roiayooro Lse-
Ta. Ero noAxIo4aoT K Hy/J1€BOMY [IPOBOJY B PaclpeneuTe/IbHON
kopoOke. Ecnu jxe mpoBoaa oAMHAKOBOTO LIBETa, TO HAWTH HyJie-
BOI MPOBO/ MOXKHO C MOMOLIbIO MYJIETUMETPA, BKJIIOUYMB €ro Ha
nu3MepeHre conpoTusieHus. OIUH 1LyN MOAKIOYAIOT K KOHTAKTY,
COEIMHEHHOMY C pe3b0Oll maTpoHa JIOCTphI, a APYroi Liyn no-
OUEepeIHO MOACOECAMHSAIOT K BbIXOJHBIM MpoBoAaM JitocTpbl. Eciu
cTpeska npubopa OTKJIOHUIIACh, TO TOT MPOBOA U OyAET HyJIEBbIM.
BmecTo mMynbTUMeTpa MOJKHO HCMOJIb30BaTh MpOCTeHIInii npob-
HUK, OaTapelKy H JIaMIOYKy OT KapMaHHOro oHapuKa.

4. CyulecTByeT elie METOA ONpPEAETeHHUs HyJeBOro MpoBOJA JIFOCTPBI,
6e3 npuOOpPOB, OHAKO, UM HYKHO MOJIb30BAaThCSl OCTOPOKHO. B 3TOM
cilydyae, MO O4epedu BKJIOYaeM B PO3ETKYy [Ba JtOOBIX MpOBOXA
JIFOCTpPbI, HE AOTPAaruBasicb Npu 3TOM A0 Tperbero. JloypkHa 3aro-
peThbcs 0Ha MOJIOBHUHA J1aMIl, 3allOMHUHAEM MPOBOAA, a 3aTeéM OIUH
NPOBOA OCTaBJISIEM B PO3ETKE, a APYrod MEHseM MeCTaMu C Herojl-
KJtoueHHbIM. Jlo/mKHa 3aroperbesi Apyras nojioBuHa Jjamn. Ecnu
9TOr0 HE MpOM30LLI0, MeHseM nposoza. Ilpu 3Tom oaun nposox
Bcerja moAkmoyeH K pozerke. [lpu moawmoueHun k cBobomHOMY
OTBEPCTUIO PO3ETKU IO OYEpeAM, CHAyajla 3aropaercs OAUH psii
JlaMI, a MoToM Jpyrod psa jgami. ToT mpoBox, KOTOpbI He BbIHU-
MaJICsi U3 PO3ETKHU, U OYAET HYJIeBbIM.

3ameyaHue. B HEKOTOpLIX KOHCTPYKUMSIX MOCTP uHorga ObiBaeT
YeTBEPTLIN MPOBOA — XENTO-3ENEHOr0 LBETa, ANS 3a3eMIIeHMs.
Ecnn Takow ke nposod 3a3eMrieHns1 BbIXOAWUT U3 OTBEPCTWS B MO-
TONKe, TO COEAUHAEM UX BMECTE.

5. Bewaem JocTpy Ha KPrOK B MOTOJIKE.

6. CoeauHsieM HyJI€BOW NPOBOJ JIKOCTPbI C HYJIEBBIM MPOBOAOM HA
notonke. J[Ba ¢azHbIX mpoBona ¢ MOOBIM W3 IBYX Ha IMOTOJKE.
CoenuHsieM MMPOBOJA CKPYTKOH WJIM € MOMOLLBIO KIIEMMHBIX KOJIO-
JIOK, CaMO3)KUMHBIX KJIeMM (YCTaHOBJICHHBIX Ha CaMOM JIIOCTpe) U
KOHTAKTHBIX MPYXXHUHHBIX 38KUMOB, HarpumMep, Tuna WAGO.
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7. IlogHumaeM AEKOPAaTUBHbIN KOJIMAK JIIOCTPhl U 3aKPbIBAEM UM CO-
€JIMHEeHHUs] TPOBOJIOB.

8. Brouaem 31eKTpuUYecTBO B KOMHATe U MpoBepsieM padoTy JIOCTPBI.
Ecnu xnaBuiuy BbIKIFOUATENS! BKJIFOUAIOT HE TOT MOPSIOK 3arOpaHust
GOJBLIOrO WK Majoro CBeTa, TO YTOObl U3MEHUTb MOPSAOK BKIIHOUE-
HUsl, HYXKHO TPOCTO MOMEHSITh MecTaMK (pazHble KOHLbI Ha JIIOCTpe
WK Ha BBIKJTIOUATE1e, OMKIIOYUG NPU ITOM DNEKIMPULECHGO.

Euie pa3 HanmomMHUM, 4TO HeNb3s CKPYUMBATh MEJHBIH U aJtOMUHHE-
BbIi MPOBOAA, T.K. CO BPEMEHEM TaKOil KOHTakT paspywaercsi. Ecnu
KOHTaKTbl HA4YHYT MOJroparb, TO BO3MOKeH noxap. [loaTomy s ocse-
TUTEJIbHbIX MPUOOPOB MIEATBHO MOAXOAAT KIEMMHHUKH WM SKCIpecc-
KJIEeMMbl yrioMuHaBLuerics Hemeukod ¢hupmbl WAGO, koTopble He Tpe-
OyIOT Npy NOAKIIOUEHUH UHCTPYMEHTA.

3.6.4. NogknoyeHune
C NOMOLL IO IKCNpecc-KremMm

Jlns MOAKIHOYEHUs JIIOCTP BBIMYCKAIOT CIelMalbHble 3KCIpecc-
kiemmbl WAGO cepuu 224 (puc. 3.19). OCOOCHHOCTHIO 3TUX KIIEMM
SBJISIETCS. TO, YTO TOTOJOYHBbIE OJHOXKWJIBbHBIE MPOBOJA KaK OOBIMHO
BCTaBJISIFOT B KPYIJIO€ OTBEPCTUE DKCIPECC-KJAEMMbI, @ MHOTOXKU/IbHBIC
KOHIIbI MPOBOJIOB JIOCTPbl — B COOTBETCTBYIOIIEE MPSMOYTOJIbHOE OT-
BEPCTHUE KJIEMMBbI MOCJIe HAXKATHS KJIABUIIH, CBSI3AHHOU ¢ HUM [7].

Puc. 3.19. Skcnpecc-kneMma ans nogkntoueHus nocTtpbl (a) u nposog,
NMOATrOTOBNEHHbIV 419 BCTaBkM B knemmy (6)
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Oxcnpecc-kineMMbl WAGO cepun 224 asnis moctp wid 6pa mo3Bosis-
10T OBICTPO MOAKIIIOYATh OCBETUTEbHbIE MPUOOPbI, FapaHTUPYIOT Ha-
JEKHOCTh KOHTAaKTa, UCKJIIOYas BO3MOXKHOCTb KOPOTKOTO 3aMbIKaHHUSI.

IIpuBeneM xapakKTEepUCTUKU KIeMM cepuu 224:

e CeueHHe MONKIIOYAEMBIX OJHOKHIIBHBIX TPOBOJHUKOB C MOH-
TakHOM ctoponbl — 1,0-2,5 MM (ans MeaHBIX TMPOBOJHUKOB);
2,5 MM? (IS QTTIOMHHHEBBIX).

e CeueHne MOJKIIOYAEMbIX MEIHBIX OJHOKUIBHBIX U MHOTOXKHITb-
HBIX JIYXKEHBIX ONPECCOBAHHBIX MPOBOJHUKOB CO CTOPOHBI JIFOCT-
pbi/6pa — 0,5-2,5 Mm°.

* HomwuHanbHoe Hanpsbkenne — 400 B.

* HomuHanbHblii TOk — 24 A (A7 MEAHBIX MPOBOJHHUKOB), 16 A
(1 aMOMHHHEBBIX ).

* Yucno mogkiIrovYaeMbIX BXOJHBIX NMPOBOAHUKOB — OAMH (cepust
224-111); npa (cepuu 224-122 u 224-201).

Oxcnpecc-knemMmbl WAGO cepun 224 uMeroT MIOCKONPYKUHHbBIH
3aKAM JUTS OJHOXKMJTBHBIX MEIHBIX WJIM aJIFOMUHHEBBIX MPOBOJIHUKOB C
MOHTa)KHOW CTOPOHBI (MOTONOK WK cteHa) u 3akumM CAGE CLAMP nns
MOJKITIOUEHHS] MHOTOXKHITBHBIX, B TOM YHCIIE JTY)KEHBIX WJIA OMPecCOBaH-
HBIX MEJIHBIX MPOBOAHUKOB OT OCBETUTENLHOTO Mprbopa. C MOHTaKHOMU
CTOPOHBI KJIEMMbl HaMoJHEeHbl KOHTaKTHOW mactoil "Amo-Ilntoc", koTo-
pas TpU TOAKITIOUYEHWH aJlOMUHUEBOTO TPOBOIAHMKA aBTOMATHUYECKH
CHUMAeT C Hero OKHCHYIO TUICHKY W 3allIMIIaeT OT OKUCICHHS. ATIOMH-
HUEBbIE MTPOBOTHUKH C MPU3HAKAMH CUIILHOTO OKHCIIEHUS (Orpeaensercs
BU3YaJIBHO IO TEMHOW OKpacke) ciemyeT mepen MOJICOeTUHEHHEM OYH-
1aTh MEXaHUYECKH.

HHcTpyMeHThI, HeOOXOAUMBIE [T TOAKITIOYEHHUS JTIOCTPBI C MOMOIIBIO
JKcrpecc-kjieMM: (hOHApUK, MHIUKATOPHAs OTBEpTKa, KycadKH, W30JIeHTa,
HOXKHHMILIBI, IIUITIBI JJIS1 CHATHS W30JIsI1MK ¢ ipoBoza (puc. 3.20).

PaccMoTpuM MeToaMKYy TOIKITIOYEHHS MPOBOAOB JIFOCTPBI C TOMO-
b0 SKCIPECC-KIIeMM:

1. CHATH M3OAIMIO C TPOBOAHUKOB Ha 9—11 mm. [IpaBunbHyto 3a4n-

CTKY M3OJISIUM MPOU3BOIAT MO MepKe, MMEIoIIeics Ha KiIeMMe.
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3auMIleHHbIH YYaCTOK ¢ MOHTa)KHOM CTOPOHBI HE JIOJDKEH UMETh
CHUJIbHBIX U3rHOOB.

2. BBecTH 3auMIleHHbIH KECTKUN MPOBOJHUK OT MOTOJIKA (CTEHbI) B
KpYIJloe OTBEPCTHE A0 YNopa.

3. HaxaTh KJIaBHIIYy KJIEMMbl CO CTOPOHBI MPSIMOYTOJBHOTO OTBEp-
CTUSI [0 ynopa U BBECTH 3QUMUICHHbIN MPOBOJAHUK OT JIFOCTPbI
(6pa).

4. Ilpy HEOOXOAMMOCTH MPOBEPKH HAJIMYMs HAIMPSDKEHUS B MECTax
MOJICOeIMHEHHS, LYl MPUOOpa BCTABISIOT B LIeJieBble OTBEp-
CTHSI HA ThIJIbHOM CTOPOHE KOPITyCa KJIEMMbl,

Puc. 3.20. HCTpyMEHTbI, HEOBX0AMMbIE A5 NOAKITUEHNS MIOCTPbI
C MOMOLLbIO 3KCMPECC-KNEMM

UroObl oTcoeauHuTh JiocTpy (Opa), cieayer cxkaTh KIeMMY CO
CTOPOHbI MPSIMOYT'OJILHOIO OTBEPCTUS W BbIHYTb MPOBOJAHUK U3
kiemmbl (puc. 3.21, a). Eciiu BO3HHKAET HEOOXOAUMOCTh OTCOSAMHUTH
KJIEMMY, TO BBITSITMBAIOT MPOBOJHUK, OJHOBPEMEHHO C/erka Bpauias
ero (puc. 3.21, 6).

Ha puc. 3.22 noka3zan o01uuii B JHOCTPbI, MOACOSAUHEHHON K CETH C
ncnosab3oBaHueM skcrnpecc-kieMm WAGO cepuun 224, u npoBepka Ha-
MPSDKEHUST CeTU NPOOHMKOM C MPUCOCAMHEHUEM LIYMOB K KOHTaKTam
KJIEMMbI Yepe3 11eJIeBOe OTBEPCTHE Ha ThIILHOM CTOPOHE ee KopIyca.
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Puc. 3.21. OTcoegmHeHne OT aKCnpecc-KneMmbl: NPoBoAa NCTPbI (&)
N NOTOSIOMHOro NpoBoAHMKa (6)

a

Puc. 3.22. MNoacoeanHeHne k CeTn NIOCTPbI C NOMOLLBLO 3kcnpecc-knemm WAGO
cepumn 224 (a) n npoBepka HanpskeHns cetu (6)

3.6.5 NopknovyeHue
C MOMOLLbIO KNEMMHOM KONOAKN

C moMoIbl0 KJIEMMHOM KOJIOJKH JIIOCTPY MOAKIIOYAIOT TOrAa, KOraa
MOABOASLLME NMOTOJOUYHbIE MMPOBOAA AJFOMUHUEBBIE, a NPOBOJIA JIKOCTPbI
meaHblie. [lpu BbIOOpE COOTBETCTBYIOLICH KIEMMHOM KOJIOAKM Ul MO/1-
KJIFOUCHUSI CBETUJIbHUKOB U JIFOCTP PEKOMEH/yeM O0paTuTh BHUMAHUE Ha
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cBeToTexHnueckue xosoaku tuna COB (cm. puc. 2.42), B KOTOPBIX KOH-
Libl IPOBOJIOB CO CHATOM M30JIALIMEH 3aKUMAlOTCs MEXIY ABYMS IU1ACTU-
Hamu. B Hawem ciyyae Ba)KHO, UTO 9TM KOHTAaKTHbIE 3aKUMbl o0ecrnedu-
BalOT MPHUCOEIMHEHNE MPOBONOB 0e3 crneluasbHON MOArOTOBKH, T. €. He
TpeOyetcs oOmyxuBaHue wnu okoHuleBaHue. Konoaku tuna COB npu-
TOZHBI VI COSUHEHUs KaK OJHO-, TAK U MHOTONPOBOJIOYHBIX IPOBOAOB,
KOTOpbIE HE MOBPEXKAAIOTCS NPHU 3a)KaTHH.

[Ipu nmoaxntoueHUH JIOCTPbl ¢ MOMOLIBIO KJIEMMHOM KOJIONKU TUIa
COB noHagoOUTCs HEMHOTO MHCTPYMEHTOB: WHAMKATOpHas OTBEpPTKa,
LML 711 CHATHS M30JISIIHM C TIPOBo/a U oTBepTkH (puc. 3.23). Kycau-
KU He YKa3aHbl, T. K. HEPEKyCUTb MPOBOJ MOXKHO U LIMILAMU AJIS1 CHATHUS
W30JISILMHU C NIPOBOJA, y OOJbIIMHCTBA TAKUX YCTPOMCTB €CTh HOXKHULIBL.
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Punc. 3.23. IHCTpyMeHTbI, He0OX0AMMbIE AMst NOAKTHYEHUS NIOCTPbI
C NOMOLLbIO KneMmHOW konogku Tuna COB

Ha puc. 3.24 nokaszana marocTpa, MOACOECAMHEHHAs K MOTOJIOYHBIM
MPOBOJIAM C MOMOIIIBIO KJIeMMHO#M Konoaku Tuna COB-2,5-006-03.

Ecau no xakum-to mpuurHaMm kosoaka tuna COB He nmonxonut ajist
MONKITIOUEHHs] CBEeTWJIbHUKA (Hampumep, W3-3a ee rabapuToB), TO TMPH-
JIETCS BOCIIOJIb30BaTbCAd KJIEMMHBIMU KOJOAKAMU C BUHTOBBIM 3a)KMMOM
(puc. 2.40, a), uMeroIUMH MeHbLIKe pa3Mepsl, o cpaBHeHHto ¢ COB.
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Puc. 3.24. JliocTtpa (a), noAcoeanHEHHas K CETU C UCMOSTb30BaHUEM KIIEMMHOMN
konoakn Tuna COB-2,5-006-03 (6)

B Takux xonoakax e pexomenoyemcs 3aKAMaTh MHOTOTIPOBOJIOYHbBIE
MPOBO/Ia, KOTOpble B OOJIBIIMHCTBE CIlydaeB MMEIOTCS Y JIIOCTP I MX
nonktoueHus. [(eno B Tom, 4TO MpH 3a’kMMe BUHTOM, €r0 KOHell repepe-
3aeT TOHKHWE MPOBOJIOYKHK mpoBoAa. CoenuHeHHe CTAHOBUTCS HEHaeX-
HBIM ¥ HAYWHAET IPEThCs, YTO MPUBOAUT K HAPYLICHHIO KOHTaKTa. B Ha-
cTosiee BpeMs Jid pelleHus 5TOW TpoOJeMbl, KOHIIBI MEIHBIX
MHOTOTPOBOJIOYHBIX MPOBOIOB OMPECCOBBIBAIOT BTYJIOYHBIMH HAKOHEY-
HUKaMHU C IJJACTMAcCOBbIMU MaHxkeTamu [8]. B mponaxke UMeIOTCS HaKO-
HEYHUKH IIThIpeBbIe BTYJI04YHbIe H3oiupoBaHHbie (HILBU) (puc. 3.25).

\g\w

Puc. 3.25. HakoHeYHVKW WTbIpeBbIE BTYO4YHbIE U3onmpoBaHHble (HLLUB)
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3ameyaHue. PaHblue pekoMeHaoBanocChb O6J'Iy>KI/IBaTb KOHUblI MHO-
FOXXUINbHbIX NPOBOAOB.

OnuHapHble W [BOMHbIe BTyJO4YHble HakoHedyHukd HIIBUM eauHcT-
BEHHBIE CIEIMAIbHO pa3paboTaHHbIE TOJ OMPECCOBKY, MOJHOCTHIO 3a-
MEHSIOT 00s3aTeNbHbIi Tporiecc OONY>KMBaHHS MHOTOIMPOBOJIOYHBIX
MeaHbIX mpoBoaoB (tuna [1B-3, [IBC u T. 11.) mpu MOHTaXke pa3InIHOTO
3MeKTpooOOpyI0BaHHs. BTyj0ouHbIE HAKOHEYHHKH COCTOST W3 MEIHOM
Jy)KEHOW TPYOKH, OJIMH KOHeI] KOTOpO# pa3BasiblioBaH ISl oOJerdeHus
BBOJIa MHOTOXKMJIBHOTO TMPOBOJA, W TMOJMAMUAHON H30JUpYOIIeld MaH-
JkeTbl. MOHTa)X BTYJIOYHOTO HAKOHEYHHKA 3aHUMAaeT HeCKOJbKO CEeKYH/I,
TJIaBHOE TIPH 3TOM — He CKPY4YMBaTh JKWJIBI U TOJ00paTh HAKOHEUHUK
TOYHO MO MJIOMAAKN cedeHus nporoaa (cM. npunoacenue 3.1). Tlpu BbiOO-
pe BTYJIOYHBIX HAKOHEYHHUKOB C IJIACTMACCOBBIMU MaH)KE€TaMH, CIIeIyeT
o0paTuTh BHUMaHHE Ha TO, YTO OHU MMEIOT [[BETOBYIO MapKHUPOBKY, KO-
TOpas CBsi3aHa C ceYeHHeM HaKOHEUHUKA.

[Topsmox orpeccoBKM MHOTOTIPOBOJIOYHBIX MEAHBIX MPOBO/IOB:

1. Kycaukamu akKypaTHO OTKYCHTh KOHEI] POBOA.

2. lllunuamu ais cHATHS W30JIALUY C TTPOBO/IA yIAIUTH W30JIALIMIO Ha

JUTHHY METaJNTAYeCKON THIIb3bl HAKOHEYHHUKA.

3. TmarenbHO pacHpsSMUTH TIPOBOJIOYKH M YIIOKHUTh MX MapaijiebHO
Apyr Apyry.

4. Hapetb BTYJOYHBIH HAKOHEUHHWK Ha KOHEI[ MOJrOTOBIEHHOTO MPO-
BOJA TaK, YTOObl KOHEL] BHICOBBIBAJICS M3 T'iib3bl Ha 0,5—1 MM, a
MaH)XeTa 3aKpblBaJla Kpail U30JIS1HUY IPOBO/IA.

5. OO0kaTb HAKOHEYHHUK LIUIILAMHU 1J11 00KMMa KOHTAKTHBIX KJIEMM.

ITocne ompeccoBKH KOHIIOB MPOBOJIOB JIFOCTPbI, HAKOHEUHUKH BCTaB-
JISIFOT B OTBEPCTHSI KIIEMMHOM KOJIOIKH M 32)KUMaloT BUHTaMHU. Ternepp yxe
MOXKHO TO/ICOSUHUTh KJIEMMHYIO KOJIOJKY C JIFOCTPOM K MOTOJIOYHBIM
MPOBOAM, 32)KaB Ha KOJIOJIKE COOTBETCTBYIOIIME BUHTHI OTBEPTKOM.

3.6.6. lNoagkno4yeHne ¢ NOMoOLLbIO
CaMO3aXUMHbIX KneMM

B nocnenHee BpeMsi B KOHCTPYKLMSX JIFOCTP YCTaHABJIMBAKOT Camo3a-
JKUMHbIE KJIEMMbI, YTO JOCTaTOYHO ya00HO. Ha kilaBuinax sTux Kjiemm
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crosat 00o3HaueHus: daza (L) u Hoab (N). [is noakiroueHus JrCTpPbI C
CaMO3)KMMHBIMU KJIEMMaMHU NOTPEOYIOTCS T€ K€ MHCTPYMEHTbI, YTO W
MpY TOAKIIIOYEHUH JIIOCTP, C MOMOIIBIO dKCIpecc-kiemMm (cMm. puc. 3.25).
[lonkntoueHne mOCTp € CaMO3KUMHBIMU KJIEMMaMHU BbIIOJHSIOT
TaK, KaK NOKa3aHo Ha puc. 3.26. BHauane oTki1t04aeM KBAPTUPHYIO BJI€K-
TPOCETh U TOJIBKO MOCJE 3TOr0 HauWHAaeM BewlaTh camy JirocTpy. C mo-
MOLIbIO HHIMKATOPHOH OTBEPTKHU omnpenenseM (a3oBblil U HyJI€BOH Moz-
Bozsiue npopona. Ma3zoBblil MPOBOJ OTMEUYAEM KYCOUKOM HU30JICHTHI.

Puc. 3.26. NoacoeanHeHne K CeTn NIOCTPbI C MCNOMb30BAHNEM CaMO3aXMMHbIX
knemm: o6wmin Bug (a), KOHLUbI NPOBOAOB CO CHATOW n3onsuuve (6),
NOAKMIOYEHHBIE NOTONOYHBIE NPOBOAA (8)

CHHMaeM ¢ MOTOJIOYHBIX KOHLIOB IPOBOAOB H30JIALUUIO Ha AJIUHY
10 MM u pa3dBoOAUM KOHIbI B CTOPOHBI Ha PAaCCTOAHUEC, PABHOE PACCTOA-
HUIO MEXKAY OTBEPCTHUAMH Ha KOJIOAKE MNOAKIIHOYCHUA. Haxxumaem Ha
KJIaBHUIIIN KJIEMM W BCTABJISIEM B UX OTBEPCTHS KOHLIbI MOTOJIOYHBIX IIPO-
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BozoB. Da30Bblii NPOBOA, MOMEUEHHbIH U30JIEHTOH, BCTaBIsieM B OTBEP-
CTHe, OTMeueHHoe Ha kiaBuie OykBoii "L", a HynmeBoil mpoBoj (Hemome-
YeHHbIN) BCTaBJIsieM B OTBepcTHe ¢ Haamuchio Ha wiasuine "N". Ormyc-
KaeM KJIaBUILIH KieMM. Bee, moctpa noacoeanHena k cetu (puc. 3.26, a).
BruttouaeM KBapTUPHYIO 3J€KTPOCETh (BKPYUHMBaeM NPOOKU WU BKIIIO-
yaeM aBTOMaTbl Ha KBapTHUpHOM IuuTke). lllenkaem BblkItOUaTesIeM,
JIFOCTpa JOJKHA 3aropeTbesl, €U B HEl eCThb JIAMIIOUKH.

3.7. MpoBepKa u UcnbiTaHne
NU30NALMMN INEeKTPOCETU

[locne MoOHTa)ka 37EKTPONPOBOAKU U BJEKTPOYCTAHOBOUHBIX H37e-
JIM, OKOHYATEJbHO MNPOBEPSIOT PaldOTy CBETWIILHUKOB, JIIOCTP, LITEI-
CeJIbHBIX PO3€TOK, KOHTPOJIUPYIOT UCIPABHOCTh TPYMHIOBBIX MOTpeOUTE-
neil. IlpoBoasT 3aMepbl U COCTABISIOT aKThl HA UCIBITAHME aBTOMATOB,
CKpbITble PaboThl. M3MepsAloT conpoTHBIEHHE HW30JSLMU NPOBOAOB M
2JIEKTPOOOOPYAOBAHMS, CONMPOTUBICHHUE MOBTOPHOIO 3a3€MJICHUS HyJie-
BOTO MPOBOJIA W COTIPOTUBIIEHHE TeTin "aza — Hyb".

s mpenoTBpalieHrss KOPOTKOrO 3aMbIKaHHS B DJIEKTPUUECKUX Lie-
MIX HEoOXOAUM MOCTOSHHBIM KOHTPOJIb 32 TEXHHYECKUM COCTOSHUEM
W30JIsLMK POBOAOB. Jljisi 3TUX Liesiel 00bIUHO MMOJIB3YIOTCS CreLHallb-
HbIM mpubopoM. B kauecTBe mpumMepa paccMOTpUM TecTep IeKTpUye-
ckux ycraHoBok Fluke 1651 (CLLIA), KOTOpbIit MOXHO KyNUTb y Aujiepa
atoii kommnaHuu B Poccunm — OOO "Onexrponmpubdop” (r. Mocksa,
Haykorpaa ®@ps3uno, http://www.electronpribor.ru/) (puc. 3.27).

Tectepsl Fluke cepun 1650 (tabum. 3.2) mpoBepstoT 6e30MacHOCTb
JNEKTPUUYECKMX YCTAHOBOK B JKMJIbIX, KOMMEPUECKHUX W MPOMBILIJICHHBIX
3naHusaX. OHU MO3BOJISIIOT M3MEPSTh CETEeBOE HANPSDKEHUWE W 4acToTy,
COIPOTHBIICHUE M30JIALIMH, BpeMsi U TOK cpabartbiBanust Y30, cuily Toka
K3 "®aza — 3emnsa" u "daza — Heiirpans", conpoTuBneHue 3azemie-
Hust [9]. Ucnosnb3yst TecTepbl, MOKHO yOeauThCs B 0€30MaCHOCTH U Npa-
BUJIBHOW YCTaHOBKE CTAaLMOHAPHOH 3JIEKTPONPOBOAKH U 3aLLUTHBIX yCT-
poricte B coorBercTBuM ¢ TpeboBanusimu IEC 60364, HD 384 wu
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COOTBETCTBYIOIIMX POCCUICKUX cTaHaapToB. Homep u3menus B rocpee-
crpe PO — 28262-04, uena — 30 100 pyO. YHUKa/IbHbII 3proHOMUYHbBIH
QM3aiiH, JeTKUi Bec W YHHBEPCAIbHbIH peMeHb ISl OCBOOOXKAEHHS PyK
npespaiarT padoty ¢ MmHorodyHkuroHanbHbIMKM TecTepamu Fluke 1650
B ynoBoJbcTBHe. [IpocTbie opraHbl ynpasieHUs U OONbLION TucIuiei ¢
LIMPOKUM YIjI0M 0030pa aeiarT Tectepbl cepun 1650 Gosee yao00HbIMuU
1 6e30macHbIMU B paboTe.

Tabnuua 3.2. ModenbHbili psd mecmepos Fluke cepuu 1650

Mogenb Fluke 1651 Fluke 1652 Fluke 1653
OYHKUMOHANBHBLIE BO3BMO>XXHOCTU

HanpsixeHwe n yactorta + + +

[MpoBepka NnpaBuIbHOCTM + + +
NOAKMNIOYEHNA (NONSIPHOCTW)

COI'IpOTI/IBJ'IeHI/Ie n3onaummn + + +

TecToBOE HanpsXXeHne npu 250, 500, 50, 100, 250,

M3MEPEHNN COMPOTUBNEHUSA 500, 1000 B 1000 B 500, 1000 B
nsonsayun

MMpo3BOHKa LeNu 1 n3mMepeHne + + +
COMPOTUBNEHNS

N3mepeHre conpoTUBNEHNS NTMHUN + + +

N KOHTYpa 3a3emMreHunsa

MN3mepeHne Toka KOpOTKOro + + +
3amblkaHusa dasbl Ha 3emnto (PFC)
n casbl Ha HelTpanb (PSC)

N3mepeHune BpemeHun cpabaTtbiBaHust + + +
N3mepeHune Toka cpabatbiBaHus + +
(NMnHenHo HapacTaLwmm -

BO3AEeNCTBMEM)

ABTOMaTM4eckoe Tectmposarne Y30 - + +
TeCTI/IDOBaHI/Ie YYBCTBUTEJIbHOCTU + +
Y30 Kk NOCTOSAHHOMY TOKY

MN3mepeHne conpoTneneHns +
3a3emneHust

WHpunkaTop yepeposaHns a3 - - +
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Tabnuya 3.2 (oKoH4YaHue)

Mogenb Fluke 1651 Fluke 1652 Fluke 1653
MPOYME BO3MOXXHOCTHN

CamogmarHocTuka + + +

MopceeTka aucnnes + + +
MNAMATb, MUHTEP®EINC

Mamate - — +
Moaknto4eHne K KOMNbHTEPY - - +
PeanbHoe Bpems 1 gata (npu pabote +

¢ MO FlukeView™)

MporpammHoe obecneyeHne - - +
AKCECCYAPbI B komnnekre

[MpoyHbIf KEWC + + +

LLyn ¢ AMCTaHUMOHHbLIM yrpaBne- + + +
HMEM 3arnyckoMm TeCTMPOBaHMS

a 6

Puc. 3.27. Tectep anektpuyeckunx ycrtaHosok Fluke 1651 (a) n ero komnnekrauus (6)

He 3a0biBaiiTe, 4yTo npu mpoBepke UcHbITaTeNeM LieNel copoTUBIe-
HUS W30JISILMU 3JIeKTPOIIPOBOJKU B KBapTHUpE WM Ha Aade, HeoOX0auMo
CcHauasia 00ecTOUUTh BCIO AJIEKTpoceTh. [l 3Toro ciemyer Ha KBapTUp-
HOM ILMTKE BbIBEPHYTb BCE€ MPOOKU WJIM BBIKIIOYUTH BCE aBTOMATHie-
CKHe BbIK/IIOUaTe Iy Ha (pa30BOM U HyJIEBOM IPOBOAAX.
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3.8. OGHapyXxeHne Hann4uA
U MecTa obpbiBa B NpoBoAKe

BBICTPO OTBICKATh CKPBHITBIN 3JIEKTPUUECKH MPOBOA B CTEHE JOMa,
OOpBIB MPOBO/A B JKIyTe WK Kabelle, ONpeaeuTh eperopeBLIyto JiaM-
MOYKYy B DJIEKTPHYECKON THpisiHAe 0e3 crenraibHOro nmpubopa BecbMa
3aTPYAHUTEIBHO.

JIist OTBICKAHHSL DJIEKTPHYECKOTO MPOBO/JA B CTEHE MPOMBIIILIEHHOCTD
BBIIYCKAET TaK Ha3blBA€Mbl€ JETEKTOPbI CKPBITOM MPOBOAKH, KOTOPBIE
OBbIBAIOT BCTPOEHBI B YPOBHH. IIpEMepoM MOMKET CIIy»KHTh HEJOPOroi
(490 py6.) nasepHbIii YpOBEHb CO BCTPOEHHBIM JIETEKTOPOM CKPBITOM
npoBoaku npoussoactea OO0 "Mask TM" (r. Mocksa, http://mayak-
tm.ru/index.html, e-mail: nv@mayak-tm.ru) (puc. 3.28).

Puc. 3.28. JlasepHbIi ypoBeHb
CO BCTPOEHHbIM LETEKTOPOM
CKPbITO/ MPOBOAKM MPOU3BOACTBA
OO0 "Mask TM"

B kxopmyce ypoBHSI yCTaHOBJIEH 3JI€KTPOHHBIH MOAYJb AJISl MOUCKA
3JIEKTPONPOBOAKM MM MecTa oOpbiBa mpoBoza B kabene. [Ipunuun, 3a-
JIOXKEHHBIA B KOHCTPYKLMIO NMpUOOpa, 3aKiItouaeTcs B OOHApYKEHUU Te-
PEMEHHOIO 3JIEKTPUYECKOro MOJjisl, U3y4aeMOoro MpOBOJIOM, MOIAKIIO-
yeHHbIM K anekTpocety 220/380 B. [lprbop MOXXKHO HCIONB30BaTh MpH
MPOBEIEHUH PEMOHTHBIX PaloT, pa3sMELICHUH W KPeIJIeHUH KHUKHBIX
MOJIOK, KapTUH WU APYrMX JOMAIIHUX NpPeAMETOB, KOrAa HeoOXOauMo
TOYHO 3HATh PacloJIOKEHUE CKPBITOH B cTeHax anekTponpoBoaku. Ilpu-
MeHeHue npubopa no3possieT u30exaTb NOBPEKIAEHUS MPOBOAOB U Ipe-
OYNPEeaUTh BO3MOXKHOE MOPAKEHHUE 3JIEKTPUUECKUM TOKOM.

TexHuueckre XapakTepUCTUKU Ja3epHOrO YPOBHS CO BCTPOEHHBIM
JIETEKTOPOM CKpbITOM MpoBojku npoussoactea OO0 "Mask TM™:

*  MOILHOCTb Jla3epHOro usnyueHus — 1 mBT;

* pabouee pacctosiHue — 110 30 M;
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* auametp Jyya — 6 Mm;

*  BBICOTA LIEHTpa Jy4ya — 23 MM;

*  TOYHOCTb 3aJlaHus rOpU3OHTAIU — 1 MM/M;

* rnyOuHa oOHapy>KeHHs 3JIeKTPONPOBOIKU — HE MEHee 5 CM;

* Bec—190r;

* rabaputHble pazmepbl — 203X61x22 mMM;

*  MMTaHWe — NaJIbYMKOBBIC djieMeHThl Thna AA (3x1,5 B);

*  [OACBETKAa UHAMKATOpa YPOBHA.

Jnsi oOHapyKeHUsI CKpPBITOM 3JIGKTPONPOBOAKM HYIKHO BKJIFOUHTD
npubop M nepeaHedl 4acTbiO MOJHECTH K MecTy MpearnojiaraeMoi 3a-
kiaaaku. [lpy Hanuuuu NpoBOAKM, MOJKIIOUEHHOM K AJIEKTPOCETH, 3aro-
putcs unaukatop "Cets". HaukaTOp CBETUTCS B MpeenaX HEeKOTOPOro
paccTosiHusi 0 00€ CTOPOHBI OT MECTa YJIOKEHHOU nporojku. [Ipudop
o0najgaeT BbICOKOH UyBCTBUTEJIIBHOCTbIO M B HEKOTOPBIX CilyuasiX, AJsS
Oosiee TOYHOTO ONpeAesCHUsI MECTOIMOJIOKEHHUs MPOBOAKH, €€ HYIKHO
YMEHbLINUTD, IEpeBUras pyKy, yAepKUBatoLLyt0 Ipubop, OT 3aaHel yac-
TH K MEpeHel, a TakKe YBeJIMYMBasi PacCTOSIHUE MEXay NnpubopoM
MPOBOAKOM.

CBeTOJMOAHBIH WHIMKATOP MMEET Y3KOHANPaBJIEHHbIH BbIXOJ| CBETO-
BOI SHEpruu, Mo3TOMy IpHU MOMCKE MPOBOJAKU MPUOOP HYKHO Pacrosio-
JKUTb TaK, YTOObI MHIMKATOP MO OTHOLUEHMIO K IJla3y He HaXOJMWJICS MOJ
octpbiM yrioM. [Ipubop He oOHapyKHUBaeT 3JEKTPONPOBOIKY, 3aKIIO-
YEHHYIO B 3a36MJICHHbIH METAINIMUECKUH KOXKYX, T. K. 3KPaHUPYETCsl W3-
nydeHue ¢azHoro nposoaa. HezazemneHHble snekTponpuOopsl, MOAKIIO-
YEHHbIE K CeTH, MOIYT [MOBJMATH Ha PaboTy npubOopa, €ciii OHH
HaxoJsATcs BOJIM3U ¢ MECTOM M3MEpPEHUs WM HEMOCPEACTBEHHO 3a CTe-
HOH. Ha BpeMs noucka Ux Clie/lyeT OTKJIIOUUTb OT J1EKTPOCETH.

B coBpeMeHHBIX KBapTHpax 3JIEKTPONPOBOAKA, NOABOAUMAS K PO3ET-
KaM W MOTOJIOYHBIM CBETHJIbHUKAM, KaK MPaBUIIO, HAXOAUTCS B METaJLJIM-
YecKUX TpyOax, pasMELLEHHBIX B MOTOJIOYHBIX MEPEKPBITUIAX. A A pe-
MOHTa WM MHBIX paboT [OCTATOYHO YTOYHUTb MECTOMNOJIOKEHHE
MPOBOAKHM OT BbIKJIIOUaTeNel, Haxonselcs B cTeHax KBapTupbl. Omnpe-
JIeJIeHUe MEeCTOIOJIONKEHWE MPOBOAKHM, NMOABOAMMOM K BbIKJIOUYATENSM,
HYKHO MPOBECTH B PEXKUMaX: BKJIOYEHO U BbIKIIOUEHO.
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O6Hapy>keHne MecTa oOpbiBa B Kabesie CTPOUTCS Ha TOM K€ NPUHLIU-
e, YTO M MOUCK CKPBITOH 37eKkTporpoBoaku. [loBpexxaeHHblld npoBof,
nonkoueHHbId K (aze snexrpocetn 220/380 B, mo mecta ero oOpbiBa
ABJsieTCsl u3Nyvatoiield anteHHo!. [Ipy noucke noBpexaeHHOro NpoBoJa
HEo0X0IMMO MOOUYEPEAHO MOJAKIIOUUTD K (a3e 3IeKTPOCeTH BCe MpoBoaa
Kabens.

[loBbICUTH BepOSTHOCTH OOHapyKeHUsI MecTa oOpbIBa MOXHO, €CIH
COEJHUTb BCE UCHPABHbIC MPOBOJHUKHU C OOLIMM MPOBOJOM YCUIUTENS
HU3KOH 4acTOThl, a K 000PBaHHOMY MPOBOY MOJAKIIOUUTh ClIeLUaTbHbII
reHepaTop, CUrHaj KOToporo OyaeT 4eTKO UASHTU(ULMPOBATh MpUOOp,
noao0HbIi onrucaHHOMY. KOMIUIEKT MUHHATIOPHOTO MCKaTessl CKPbITOMH
MPOBOJKH, COCTOSILLMI U3 MPUEMHUKA-UCKATeNsl U TeéHepaTopa, BbIITycKa-
et ¢upma "Ces3bnpubop” (r. TBeps, http://www.svpribor.ru/) noa na-
3BanveM JIMC (uckarenb CKpBITOM MpPOBOAKU) cToMMOCTbiO 7890 pyo.
(puc. 3.29).

Puc. 3.29. UckaTenb cKkpbITOn
nposogku JINC cdupmel
"Cessbnpunbop"

JIMC MoOkeT OThICKaTh npoBoJa B NOTOJIKAX, CTCHaxX U 1oJjax (B TOM
4YUCJIE TIUIbIX) U O0PbIB NPOBO/1A; HEJIerajibHbIC 00BO/IbI CUSTYUKOB, Bbl-
KJIIOUYaTe/M W MpeaoXpaHuTe/u;, kabesib u TpyObl Ha riayouHe no 1,5 m.
On He Oowurcs Hanpspkenus 220 B. Ilpeaycmorpena BcTpoeHHas noj-
CBCTKa AJIs1 pa6OTbl B TCMHBIX MECTax.

Mecto o6pbiBa npoBooB ¢ nomotpio JIMCa uutyT Tak, Kak nokazaHo
Ha puc. 3.30. [loak/rouaroT BbIBO/bI FreHEpaTOpa: BbiBO 1 K KUJIE UCKO-
Moro kabeJsi, BbIBOA 2 — K 3a3eMJieHHI0. BirouaroT reHeparop Ha Mu-
HUMAJIbHYIO MOILHOCTb. [Ipy GO/IbLIOM yIaJIeHHH OT MeCTa MOAKIIIoYe-
HUSl MOILIHOCTh TreHepaTopa cieayer yBeauuutb. Jlis oOHapyxeHus
o0pbIBa kM1 Kabessi HeOOXOAMMO 3a3EMJIUTh BCE HKUJIbl, KPOME MOAKIIIO-
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YEHHOHN K reHepaTropy, a TakKiKe BCC KWJIbl Ha NAaJIbHEM KOHLE Kabens.
I[aﬂee, NPUEMHHUKOM-UCKATEJIEM IPOXOAAT BAOJIb Kabens U no MHWHUMY-
MYy CUT'HAJIa OonpeaesatoT MECTO O6pBIBa.

Puc. 3.30. MNMouck mecta obpkiBa NPOBOA0B

[To Takoii ke MeTOIMKe MOXHO ONpEACTUTh IITyOUHY 3alleraHus Ka-
6ens. [TonkimoyaroT reHepaTop, Kak omvcaHo paHee. Pacronaratot npu-
€MHHK-UCKaTe]b Ha MOBEPXHOCTH CTEHbI WM 3eMJIM NMPU MaKCUMyMe
CUTHaJsla. Y CTaHaBIIMBAIOT YCUIICHHE TaK, YTOObI MOKa3aHUs ObUIW B Mpe-
JieNiaX IIKAIbl CBETOIMOTHOTO UHIMKaTopa. OTBOJS MPUEMHHUK-HCKATEb
OT CTeHbI (3eMJIM), TOOMBAIOTCS B [IBa pa3a MEHbLIMX MOKa3aHii. B aTom
cilydae, paccTOosiHUEe OT MpHOopa 10 CTeHbI (3eMJIM) COOTBETCTBYET IITy-
6uHe 3aneranus nposoja (kabens) h (puc. 3.31).

e
h — rny6uHa

Puc. 3.31. Onpepenenve rnybuHbl 3aneranus kabens
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3.9. HeucnpaBHoOCTH
3NIeKTPONpPOBOAKMU

TunuyHble HEMCNPABHOCTU KAK CKPBITOM, TAK U OTKPLITOM 3JIEKTPO-
MPOBOAKHU:

*  KOPOTKOE 3aMblKaHue MeX/y (ha30BbIM U HYJIEBbIM NPOBOAAMHU;

* 3ambikaHHe (pa3oBOro nmposoja Ha "3emio";

*  [UIOXHWE KOHTAKTbl B COEMHEHHUSX;

*  0OpbIB NPOBOAOB.

OObIYHO KOPOTKOE 3aMbIKAHWE MPOUCXOJUT B MOMEHT MOJKIFOUEHUsI
KaKoro-aubo 371eKTpUUYECcKOro npubopa K CeTH, YTO CBUIETEIbCTBYET O
HEUCHPABHOCTU ITOrO npudopa.

Haubonee pacnpocTpaHeHHas IpUUMHA, 10 KOTOPOH MOYKET NPOU30UTH
KOPOTKO€ 3aMblKaHHWE B KBAPTUPE WM AOME, — HapyLIeHHWE W30JISLHW B
MecTtax neperuba mposoza. Tak ObiBaeT, HanpuMep, y BXoJa HpoBoJa B
LITETNCeIbHYIO BUIIKY, MATPOH, HACTOJILHYIO JIamIly, YTIOT U T. 1. [Ipoucxo-
[T MepeKpyyurBaHue U crubaHue MpOBOAOB MOA OCTPbIM YIJIOM, TOBPEXK-
JeHWe MX HW30JsIUMK Mpu nolelike, 3aKopauvBaHHE METAIMYECKUMU
MpeAMEeTaMM LITENCeNIbHbIX THE3/l, BHYTPEHHHMX YacTel 3JIeKTPUUECKHX
naTpoHOB U T. . KOpoTKoe 3aMbIKaHWE MOKET MPOU30HTH M3-3a MOBPEXK-
JICHUs] CKPBITOH MPOBOJKM B pe3ysibTaTe HEMpPOAYyMAaHHBIX ACHCTBUHA Mpu
3a0MBaHUMW rBO3/EH U NPOOKMBAHWU OTBEPCTHI B CTEHE.

Ewe onHa npuunHa KOPOTKUX 3aMbIKaHWM — MEperpeB U, Kak CleACT-
BUE, Pa3pyLUCHHE W3OJISILMM W3-32 MOJIb30BaHMsI DJIEKTPONpUOOpamu, Mo-
TpeONAIOIMMHU OOMBIION TOK, MPU IJIOXOM COCTOSIHUM 3J1€KTPONPOBOIKH.
B pesynbraTe KOpOTKOro 3amMbIKaHHUsI MOXKET BBIUTH U3 CTPOS CHETUMK DJIEK-
TPOSHEPTUU WK BO3HUKHYTb Moxap. BpenHble nocnencTsus KOPOTKOro 3a-
MbIKaHHsl MPEJOTBPALLAIOT JIEKTPUUECKUE MPEeJOXPAHUTENH, KOTOpbIE OT-
KJIIOYaKOT y4acTOK LeNH, e MPOU30LUI0 KOPOTKOE 3aMbIKaHUe, OT CETH,
pa3Mbikasi Lenb MpY BO3PACTaHMM TOKA /10 ONMAcHOW BenuuMHbIL. [Ipu 3TOM,
KaK yIOMHHAJIOCh B 2a6e 2, B TUTABKUX TPEIOXPAHUTENSX (TaK Ha3bIBAEMbIX
npoOKax) OT CUJILHOIO TOKA PacIUIaB/ISIeTCsl TOHKAsl POBOJIOYHAsI BCTABKA, a
B aBTOMAaTUUECKHUX MPEJOXPAHUTENSIX CpabaThIBAET BbIKIIOUATENb.

Bo uzbexxaHue KOpOTKOro 3amMblKaHUsI HEOOXOAMMO TLIATENbHO CJle-
JUTb 32 WUCHPABHOCTBHIO 3JIEKTPONPOBOAKM W 3nekTponpudopos. Hu B
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KOEeM cjlydae Hellb3sl AOIMYCKaTbh 3aMEHbl MeperopeBlIMX NpoOoK MyukKa-
MU TMPOBONIOKH ("Kydkamu'), T. K. TOK, MPOXOS 4Yepe3 Takod cypporar
MpeJOXpaHuTeNsl, CIOCOOEH 3HAUYUTENIPHO MPEBbICUTh AOMYCTUMbIH, B
pe3y/ibTaTe 4ero MOXKET 3aropeTbcs W30JSLUsS MPOBOJOB U BO3HUKHYTh
noxap. Cropesuine IJIaBKUe NPEIOXPAHUTENN HYKHO 3aMEHUThb APYIU-
MU, HO TOJIbKO 3aBO/ICKOTO M3roToBjeHus. bosee ynoOHbl B Ucoab30Ba-
HUM aBTOMaTUYECKHE MPeA0XPaHUTE]M MHOIOKPaTHOro ACUCTBUS, B KO-
TOpBIX BMECTO IIaBKOH BCTAaBKM HUMeeTcsl pesie, cpalaTblBaroliee Mpu
OonblMx TOKaxX. JIsl yCTAaHOBKM Ha LIUTKE NpeAOXpaHUTeNb CHaOKeH
LIOKOJIEM U Pe3b00ii; BKIIIOYAETCS U BHIKIIOUASTCA OH HaYKaTHUEM KHOIIOK.

BBuHTHB Takylo aBTOMaTH4ECKyl NpOOKy, HEOOXOOUMO HaXaTb Ha
BKJIFOUAIOLIYI0 KHOMKY A0 ynopa. Ilpy aBTOMarnieckoM OTKIIOYEHHUH
npoOKU mepel MOBTOPHBIM BKIIIOYEHUEM CIIEyeT YCTAHOBUTH U yCTpa-
HUTb NpUUMHY cpabaTbiBaHus npefoxpaHurelis. [loBTopHoe BKIIOUEHHE
Jomyckaercs cmycTs 1,5 MuH nocne cpabarbiBanus pesne. [is oTkmoue-
HUSI TPEI0XPAHUTENS BPYUHYIO HY’)KHO Ha)KaTb KPACHYIO KHOTKY.

3amevaHue. VHoraa npegoxpaHWTenu B BUAe NfaBKOW BCTaBKW
(TOHKO MeZHOW MPOBONOKKN), 3AXKaTOW MEXAY KOHTaKTamu nog
KPbILLKOW, YCTaHaBMMBAIOTCA NPSAMO B LUTENCENbHbIX PO3eTKax.
[ns 3ameHbl TakOW BCTaBKW HY>XHO MPEABapPUTENBHO BbIBEPHYTH
Npobkn Ha cueTyrKe BalLer KBapTMpbl WIN AOMa U TOSbKO NOTOM
CHUMATb KPbILLKY PO3ETKN.

Eciu B pe3ysibTare KOPOTKOTO 3aMbIKaHKs 3aropejiuch NpoBoja, clie-
JyeT HEeMEJICHHO OTKJIIOUMTh TOK — BBIBEPHYTh MPOOKH W3 THE3M WA
OTKJIFOUUTh aBTOMATUUYECKUH BBIKJIIOUATESIb HA KBAPTUPHOM UIUTKE, €CJIU
JOCTYN K HUM 3aTpyIHEH, HY)KHO 00OpBaTh MPOBOAA JIOOBIM HHCTPY-
MEHTOM C W30JIMPOBAHHON PYy4KO#l (TOMOPOM, MOJIOTKOM) M TOJIBKO MO-
clie 3TOr0 TYIIUTh MOXKap OObIMHBIMH cpeacTBaMHu. [1MOXOH KOHTAakT B
BBIKJIIOYATEIIAX, MATPOHAX, PO3ETKAX W T. M., a TAK)Ke HEKAYECTBECHHOE
COe/IMHEHHE MPOBOJIOB SIBJISIOTCS MPUUYMHON HEAOCTATOYHOIO HAMpshKe-
HUS AJISl TATaHUSl 3JIEKTPONPUOOPOB. DTO MpOSIBIISETCS, HANpUMmep, B
MOHIKEHHON SIPKOCTH JIaMIl HakaiuBaHWs. HermoCTOSHHBIA KOHTAaKT B
3JICKTPONPOBOJKE MPUBOJUT K NPEPbIBUCTOM paboOTe 3/1€KTPONpPUOOPOB.
B Takom cilydae peKOMEHIyeTcs CHavaia MpOBEPUTh MPaBHIbHOCTD pa-
00Thl CamMOro 3JIEKTPONpuOOpa, BKIKOYMB €ro B 3aBEJOMO MCIPABHYIO
PO3eTKy B APYroM MoMelneHud KBapTupbl. OOpbIBbI IPOBOIOB BCTpeYa-
I0TCSl KpaliHe PeIKO U NPH OTKPBITOM MPOBOAKE UX JIErKO OOHAPYKHTb.
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M1.1. LiBeToBass MapkupoBKa
pe3ucToposB

3Havalume MHOXUTENb [onyck TKC

undcpbl [%] [%0/°C]

YepHbin
KopuyHeBbIii
KpacHbiii
OpaHxeBbli
XKenTbin
3eneHsblit
CuHuiA
DdroneToBbIN
Cepbliti
Benebin
3onoTucTbIi

CepebpucTbin

Mpumepsl
newmndgpoBku:

2,7 kOm,

6 koney, (35‘:/0
NI TOYEK 15%0/°C
430 kOwm,
5%
5 korey,
WU Todek
10 kOm,
4 konbua 0.1%
WU TOYKM

Pwuc. M1.1. LieToBas MapknpoBka pe3ncTopos
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M1.2. YcnoBHble rpacdhuyeckue

0003HaYeHUA IANEKTPOTEXHUUYECKUX
n3aenuu n obopyaoBaHus

Tabnuua 11.2.1. YcnosHble gpaghudeckue obo3Haq4eHus1

HaunmeHoBaHue

O6o3HauyeHue

HaumeHoBaHue

O603HayYeHne

Pesuncrtop
NOCTOSAHHbIN

R

|

Boikntouatens
OAHOMONIOCHbIN

9A\

Pesuctop
NepeMEHHbINA C
BbIKNOYaTENEM,
n3o0paxeHHbI:

Beikntouarens
MHOTOMOSOCHbIN,
Hanpuwvep,
TPEXMOSTHOCHbIN

\nn

COBMELLEHHO

SA|

s

Boikntouatens
TPEXMOOCHBIN C
OBYMS 3amblKaloLLMm
N O4HMM pa3mblkato-
LLIUM KOHTaKTamm

P

pa3HeCeHHO

By

Boikntouatens
ABYXMNOMIOCHbBINA,
3aMblKatoLL Ml OgHY
Lenb paHbLue
pas3MblKaHus Apyrow

G

Pesuctop
nepeMeHHbI
CABOEHHBbI

Boikntouatens
ABYXMNOMIOCHbINA,
pasMblKatoLmin ogHy
Lenb nosxe
pasMblKaHus Apyrow

o

OnemeHT
HarpeBaTenbHbIl

Boikntouatens
OAHOMONIOCHbIV C
0BOVHbBIM
3aMblKaHNEM

=

KoHpgeHcaTop
NMOCTOSAHHON EMKOCTH

Boikntouatens
OAHOMONIOCHbIV C
CaMOBO3BpPaTOM:

3aMblKaloLNi
pasmblKkaoLLnin

_/A_
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Tabnuua lM1.2.1 (npodomxeHue)

KOHTaKTOM

HaunmeHoBaHue O6o3HayeHue HaumeHoBaHue O6o3HauyeHue

Bbikntovartenb
KHOMOYHbIA HAXXNMHOW SB |

KoHgeHcaTop .
C CaMOoBO3BpPaTOM:

3NEKTPONUTNYECKNIA:
C 3aMblKatoLLMM
KOHTaKTOM

. C pasMblkatoLLmM
MONSAPHbIA

HenonspHbIn

1|

Bobikntouatens
KHOMOYHbIA HAXNUMHOW
6e3 camoBo3BparTa:

Ouog,
BbII'IpFIMI/ITeanbIVI
cTton6

<
]

C BO3BpaToM,
nocpeacTsom
BTOPUYHOIO HaxxaTtna
KHOMKN

TpaH3ncTop
CTPYKTYpbI:

p-n-p

C BO3BpaToOM,
nocpeacTBOM
OTAENbHOro NpuBoAa,
Hanpumep, HaxaTuem
crneumarnbHON KHOMKK
"Cbpoc"

n-p-n

QL ¥

Pene anekTpuyeckoe
C 3aMbIKaloLLMM,
pasMbIKaKLLUM 1
nepeKoYaoLLmMm
KOHTaKTamm

KoHpgeHcaTop
NEePEMEHHON EMKOCTH

MpoBog
KoakcuanbHbIN,
BHELLHWI NPOBOAHMK
KOTOPOro CoeHeH C
Koprycom

CepaeYHNKOM

AR I

KaTyLuka [Mpoeog, §
WNHOYKTUBHOCTH L AKPAHVMPOBAHHbIN,
3KpaH COeQUHEH C J:
Koprycom
KaTyLwka
Y [MpoBog
WHAYKTUBHOCTM C .
NOACTPOEYHBIM 3KpaHMPOBAHHbIIA
YaCTUYHO
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Tabnuua lM1.2.1 (npodomxeHue)

HaunmeHoBaHue

O6o3HayeHue

HaumeHoBaHue

O6o3HauyeHue

Batapes

e

XryTbl npoBoAoB

2 6

)7

s (s (s

OnekTpnyeckuin
3BOHOK

~

MepekntovaTens
OAHOMONKOCHbIN

3ymmep

HA

<

MepekntovaTens
OBYXNOMIOCHBIA 3-
NO3NLMOHHBIA C
HerTpanbHbIM
NONOXEHNEM

Jlamna anekTtpnyeckas
ocBeTuUTENbHAs

EL

MepekntovaTens
OBYXNOMIOCHBIA 3-
NO3NLMNOHHBIA C
CamMoOBO3BpaTOM B
HerTpansHOM
NONOXEHNN

v—
A
v—
A

Jlamna HeoHoOBas

HL

MepekntovaTens
MHOTOMOMKCHBIN,
Hanpumep,
TPEXMOSHOCHbIN

SneKTpop,eraTen b

MepeknioyaTtenb
O4HOMONKCHbIN

MHOTOMO3NLMOHHbIN,

Hanpuwmep, 6-
NO3ULMOHHbIA

Mnaekuin
npeaoxpaHuTens

FU

MepekntoyaTtenb
OAHOMONIOCHbIN 6-
NO3NLMOHHbLIN C
6e306pbIBHBIM
nepekno4YeHnem

AmnepmeTp

PA1

MepekntoyaTtenb
OOHOMONKCHbIN,

MHOTOMO3ULMOHHbIA C

MOABVXHbLIM
KOHTaKTOM, 3aMbl-
KaloLyM Tpu Lenu,
UCKmoYas oaHy
MPOMEXYTOUHYO




lMpunoxeHue 1

321

Tabnuua 11.2.1 (okoH4YaHue)

HaunmeHoBaHue O603HayYeHne

HaumeHoBaHue

O6o3HauyeHue

PV1

=*

BonbTmeTp

[MepekntoyaTenb
OAHOCMOSHOCHbIN,
MHOIOMO3ULIMOHHBIV C

NoABWMXHBIM KOHTAaKTOM, |

KOTOPbIA B KaXA0M
nocnegyloLen nosnmuum
noAkKno4yaeT naparn-

NenbHYo Uenb K Lensam,

3aMKHYTbIM B
npeablayLiei nosuuum

PW1
BartmeTtp

['epkoHOBOE pene,
ynpasnsemoe
NOCTOSHHBIM MarHMToM

OmmeTp

onle

3azemneHne

i
©F
1

Tabnuua I11.2.2. Keanuguuyupytoujue cumMeosibl KOHMakKImnos

DyHKUMNA

O6o3HauyeHue

KoHTakTop

d

Boikntouatens

X

PasbeguHuTens

Bebl Krn4yaTtenb-pasveanHuTenb

AsTOMaTMyeckoe cpabaTbiBaHne

MMyTeBOn unn KOHUEBOW BbIKMNOYATEND

CamoBosBpar

OTcyTCcTBME CamoBO3BpaTa

[yroraweHne

(Ol a/0|d]l
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Tabnuua IM1.2.3. lNpumepsi 0603HaY€HUl KOHMAaKMo8

HanmeHoBaHue O6o3HauyeHue HaunmeHoBaHue O6o3HauyeHue
KoHTaKT KonTakT 6e3 J)
KOMMYTaLMOHHOrO camoBo3Bpara:
yctpoucrea: 3amblKaroLWnn
nepexkniYaLwmnn

0e3 pasmblkaHus
uenu (MoCTOBOW)

pasmbiKaloLwmnia

C OBOMHbLIM
3aMbIKaHNEM

KoHTakT ¢
CamMoOBO3BPaTOM:

C ABOWHbIM
pasmblkaHMem

-

3amblKaroLWnn

KoHTakT
NMMYNbCHbIN
3aMblKaloLLNNA:

pasmbiKaloLwmia

unu

npu cpabaTbiBaHNM

KoHTakT nepeknio-
YawLwnii ¢ HenTpans-
HbIM LieHTpanbHbIM
MOMOXEHWEM, C Camo-
BO3BPaTOM W3 NEBOrO
nonoxeHus n 6e3
BO3BpaTa 13 Nnpasoro
NONOXEHUS

npu Bo3Bpare

KoHTakT KOHTaKTopa:

npu cpabaTbiBaHWK
1 BO3BpaTe

3aMblKaroLLmin

o
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Tabnuua IM1.2.3 (npodomxeHue)

HanmeHoBaHue

O6o3HauyeHue

HanmeHoBaHue

O6o3HauyeHue

KoHTakT
NMMYNbCHbIN
pasMblKatoLLnia:

pasmbiKaloLwmia

npu cpabaTbiBaHNM

3aMblKaroLLmin
AyroracuTenbHbIn

npu Bo3Bpare

pasmblKkatoL i

AyroracuTenbHbIn

KoHTakT
BbIKItOYaTeNs

3aMblKaroLLnin C
aBTOMATUYECKUM
cpabaTtbiBaHNEM

Pl S N AN NS

KoHTakT B
KOHTaKTHOW rpynne,
cpabaTbiBaroLmia
paHbLue no
OTHOLLEHUIO K
OPYrMM KOHTaKTam
rpynnsi:

KoHTakT B
KOHTaKTHOW rpynne,
cpabarbiBaroLmia
nosxe no
OTHOLLEHUIO K
OPYrMM KOHTaKTam
rpynnsi:

3aMblKaroLLmin

3aMblKaroLLmin

pasmblKkatoL i

pasmblKkatoL i
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Tabnuuya 11.2.3 (okoH4aHue)

HanmeHoBaHue O6o3HauyeHue HanmeHoBaHue O6o3HauyeHue
J_ KoHTakTt 'Jy
KoHTakT
BbIKNtoYaTeENs-
pasbeanHuTens
pasbeanHuTens
KoHTakr,
YYBCTBUTENbHbIN K KOHTaKT KOHLEBOIo
TemnepaType BbIKITIOYATENS:
(TEPMOKOHTAKT):

3amblKaroLWwnn

tO

3amblKaroLwnn

pasmbiKaloLwmia

tO

pasmbiKaloLwmia

KoHTaKkT,

3aMblKaroLLnin C
3aMeasnieHnem,
OencTByoLwuMm:

KoHTaKkT,
pasmblkatoLwmin c
3aMeasneHnem,
OencTeyoLwunm:

n Bo3pparte

npu cpabaTbiBaHWK @\ unu \T( npu cpabaTbiBaHWN unu
npv BO3BpaTe )é\ unu \ﬁ npv BO3BpaTe unu
npw cpabaTbiBaHNN \ | Y npw cpabaTbiBaHn 1 i

unu

T

Bo3Bparte
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Tabnuuya 11.2.4. lNpumepbl 0603HaYe€HU KOHMAaKMOo8 08yXMO3UUUOHHbIX
KOMMYyMauUuOHHbIX ycmpolicme

HaumeHoBaHue O6o3HayeHue HaumeHoBaHue O6o3HauyeHue
KoHTakT 3ambl-
KatoLLNIA BbIKMHO-
yaTens Tpexno-
KoHTakT p J< J< >

3aMblKaroLLmin
BbIKMtOYaTENS:

JIIOCHOIo C aBTO-
MaTU4eCKUM
cpa6aTb| BaHNEM
MakcnmanbHOro
TOKa

OAHOMOSOCHbIN

KoHTakT 3ambl-
KaroLMn HaXnUM-
HOrO KHOMO4YHOrO
BbIKntovaTens 6es
camoBoO3Bpara, ¢
pasmblkaHMeM ©
BO3BpaTOM 3ne-
MEHTa ynpasneHus:

RN

TPEXMNOMOCHbI aBTOMaTU4YECKM
—L —L —L rnocpeacTsoM l
PasbegunHutens
o BbITArMBaHUA —V‘
TPEXMOKOCHbINA
KHOMKMN

Bobikntouatens
py4HoOR

J,

unu |--\

Bobikntouatens
3ANEKTPOMArHUTHbIN

Bobikntouatens
KOHLIEBOW C AByMS
OTAENbHBIMN LENAMUN

%

Bobikntouatens
VNHEPLMOHHbIN

Bobikntouatens
TEPMUYECKNIA

camoperynupyowuin*

KoHTakT
Tepmopene

*CJ'Ie,EWET pas3nunyaTtb I/I306pa)K6HI/Ie TEPMNYECKOro KOHTaKTa U KOHTakKTa Tepmoperne.
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Tabnuuya 11.2.5. MNpumepsl 0603HaY€HUU KOHMAKMHbIX COEOUHEHU

HaumeHoBa- HaumeHoBa-
O6o3HauyeHue O6o3HauyeHue
HUe HUue
KoHTakT KoHTakT
—_— —O—
HepasbopHoro a3bopHoro
p p Py p p o
coeauHeHus coeauHeHus
KoHTakTbl CoegauHeHve ——1)—
pasbeMHoro KOHTaKTHoe
coegunHEeHnsA: pa3bemHoe unu%>—
3
7
)
Coe )
-1 OVHEeHne 4
KOHTaKTHOE 7
LWTbIPb unm pasbemMHoe
YeThbIPEXNPO-
— BOAHOE™ unu
unu unu
—— »— —_—— )—
— 1 — 1
42 - — 2 -
u— 3 —
— — 3 I
— 4 |—
rHesno nunm
unu unu
: - -
— 2 - 2
— 3 —
— 3 = 4=
14
LUTprb —— ——
YeTbIpex-
- d1
KoHTakT § npoBOAHOIO unu_t— unu 4 2
CKONb3SALLMIA: KOHTaKTHoro 13 -4 3
pa3bEeMHOro = 14
coeguHeHns™
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Tabnuua I11.2.5 (npodonxeHue)

HaumeHoBa- HaumeHoBa-
O6o3HaueHue O6o3HaueHue

Hue Hue

MO NIMHENHO - -

- — — 1
TOKOI'Iva ! unu  _|j 2 unu— 2
BOASALLEN -3 — 3
NOBEPXHOCTU il L4
He3no
N0 HECKOSMbKUM A r—

. YeTbIpex- N —
TNIMHENHBIM ) = T
TOKOMPO: MPOBOAHOTO > 2 2

_ ) L L
P KOHTaKTHOro N unu—— umi g
BOAALLMM ) 4
pasbLEMHOro 2 71—
NMOBEPXHOCTAM . b
CcoeauHeHus
. - -
Mo KOMbLEBOW
TOKOMpO- ( ) — 1 E
BOASALLEi unu 3 [ umu| 5 =
NMOBEPXHOCTN 71— 4 —
MO HECKOSbKUM CoepnHenme
KOMbLEBLIM o >
KOHTaKTHoe
TOKOMPOBOAS- pasbemMHoe unu
M NOBEPX- —O->—C—
u . P KoakcunanbHoe
HOCTAM
A
7
I
Mepemblyka CoepuHeHue ¢ p!
KOMMYyTa- 3aLUTHBIM
LMOHHas: KOHTaKTOM
unu
*—o
Mepemblykn
Ha pa3mbikaHne —<H>— KOHF')I'aKTHbIe o0—o0
o—e
7
C BbIBEAEHHbIM Konogka 2 w |1l215]4
WITbIpEM < > 32X1MOB 3
4
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Tabnuua 11.2.5 (okoH4aHue)
HaumeHoBa- HaumeHoBa-
O6o3HauyeHue O6o3HauyeHue
Hue Hue
_O_
Konopaka c 1
C BbIBEAEHHbLIM
pa3bopHbIMK 2
rHe3gom 3
% >_ KOHTaKTamm
4
Konopaka c o—e
Ha / | pa3bopHLIMM 11 ;
nepeknoYeHne Hepa3bopHbIMK 3
KOHTaKkTammu 2

*Umndpbl BHYTPY NpsiMoyrofibH1Kka o603Ha4aoT HOMepa KOHTaKToB.

**Mpun BbINONIHEHMN CXeM € nomoLbio OBM gonyckaeTcs NPUMEHSATb LUTPUXOBKY BMECTO
3a4epHeHNs.

M1.3. O603HayeHusA
OyKBeHHO-UUpoBbLIe

B 3JIEKTPUYECKUX CXemax
(FOCT 2.710-81)

bykBeHHble KOAbI djieMeHTOB npuBedenbl B Tabn. 111.3.1 [lo3uumon-
Hble 0603HaueHus dieMeHTaMm (ycTpoiicTBam) NMPUCBAaUBAIOT B Mpejesiax
uzaenus. [lopsakoBbie HOMEpa dneMeHTaM (YCTPOHCTBaM) ClIeIyeT Mpu-
CBaWBaThb, HAUMHAS C €IHMHHULbI, B Mpejenax rpymnmnbl 3J€MEHTOB, UMEIO-
LIMX OJMHAKOBbIH OYKBEHHbIH KOJ B COOTBETCTBUM C NOC/E]0BATENLHO-
CTbIO PacMosioXKeHHs IEMEHTOB WK YCTPOHCTB Ha CXeMe CBEPXY BHHU3 U
cJieBa HaIpago.

IlozuumoHHbie 0003HAYeHHsI POCTABJISIOT HA CXEME PSIOM C YCJI0B-
HbIM rpaduyeckum 00O3HAUEHWEM DJIEMEHTOB WM YCTPOWCTB C MpaBoii
CTOPOHbI MAM Haa HUMH. Lludpsl u OyKkBbl, BXOsUIME B NO3ULHMOHHOE
0003HauYeHue, BbIMOJIHAIOTCS OJIHOIO pa3Mepa.
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Tabnuuya 11.3.1. BykeeHHblIe KOObl 3/1eMEeHMOo8

OAHOGYK-
B":Hﬂb¥ﬁ Fpynnel BMAoB Mpumepsbl BUAOB OByx0yk-
kon 3J5IEMEHTOB 3J7IEMEHTOB BEHHbIN KOO
A YctpoiicTea (0bLwee _ _
o6o3HaveHne)
CenbCrH-NpMeEMHUK BE
CenbCuH-gaTunk BC
MpeobpasoBaTenn Heanekx- .
TPUYECKMX BENNYMH Tennoso# patumk BK
B B 3NeKTpnyeckme (Kpome doToaNEMEHT BL
reHepaTopOB 1 UCTOYHMKOB Narink nasneHws BP
nuTaHus) unu HaobopoT
TaxoreHepaTtop BR
[atuuk ckopocTn BV
C KoHpeHcaTopbl - -
Cxema nHTerpaneHas, DA
aHarnoroBasi
Cxema nHTerpaneHas,
D CxeMmbl MHTErpanbHbIe, LMcbpoBasi, nornyeckui DD
MWKpOCBHOpKM SnemeHT
YCTpPOWCTBO 3afepXKKm DT
YCTPOWCTBO XpaHeHus DS
WHbopmaLumm
HarpesartenbHblii EK
E OnemeHTbl pasHble SnemeHT
Jlamna ocseTuTensbHas EL
[JMCKpeTHbIN anemMeHT
3aWwuThl NO
w FA
TOKY MFHOBEHHOrO
aencTeng
Pa3psIHIKA [JMCKpeTHbIN anemMeHT
F PAA ' 3awmThl No Fp
MPEAOXPaHNTENM, TOKY MHEPLIMOHHOIO
YCTPOiCTBa 3alNTHbIe [neicTaNs
[NCKPEeTHbIN anemeHT
3aWmThI NO FV
HanpsXXeHMHo
MpepoxpaHuTenb FU
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Tabnuua IM1.3.1 (npodomxeHue)
?:;::?’Y;- Mpynnbl BUOoOB Mpumepbl BUAOB OByxOyk-
kon 3J5IEMEHTOB 3J7IEMEHTOB BEHHbIN KOO
G [eHepaTopbl, NCTOYHMKN Barapes GB
nuTaHus
Mpnbop 3BykOBOW HA
curHanusaumm
H ONEMEHTbI UHANKATOPHEIE NHankaTop CMMBONBHbIN HG
1 CUrHanbHble
MpnBop ceeToBOW HL
CUrHanusauum
Pene ykasaTtenbHoe KH
Pene TokoBoe KA
Pene anexktporennosoe KK
K Pene, koHTakTOpbI, KoHTakTop, MarHnTHbI KM
nyckarenu nyckarens
Pene nonspnsosaHHoe KP
Pene Bpemexun KT
Pene HanpspkeHns KV
K [poccenb
aTyLWKN UHAYKTUBHOCTH,
L JIIOMUHECLIEHTHOIO LL
Apoccenu
ocBelleHuns
M Oeuratenn - -
AmnepmeTp PA
CyeTunk nmMnynecos PC
YacroTomeTp PF
CueTunk peakTMBHOM PK
aHeprum
CyYeTynK akTUBHOM Pl
= Mpnbopkl, n3ameputensHoe aHeprum
obopynoBaHune
OmmeTp PR
Pernctpupytowuii npubop PS
N3meputens BpemeHn, PT
yachbl
BonbTmeTp PV
BatTtmeTtp PW
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Tabnuua IM1.3.1 (npodomxeHue)

OpHOOYK-
Biuub¥ﬁ Fpynnbl BUaoB Mpumepbl BUOOB OByx0yK-
kon 3J51IEMEHTOB 3JIEMEHTOB BEHHbIN KOO
Bbikntouarenu un Beikniouaters QF
Q pasbeanHUTENN B CUNOBLIX | @BTOMaTU4ECKnn
uensx PasbeguHuTens Qs
Tepmuncrtop RK
MoTeHumomeTp RP
R Pesucropsl -
LLyHT nameputeneHbli RS
Bapuctop RU
Bbikntouatenb unu SA
nepekntovartenb
BbikntoyaTenb KHONOYHbI SB
YcTpoicTBa KOMMYTaUMOH- | BeikmoyaTens SF
Hble B Liensix ynpaBneHus, aBTOMaTU4ECKUiA
CUrHanusaumm n n3mepu-
BbikntovaTenu,
TernbHbIX
S cpabartbiBatoLyme oT SL
Mpumeuarmne. OGo3HAYEHME | pasnNYHBIX BO3AENCTBUN:
NPUMEHAIOT ANS annapaTos, | oT ypoBHS
He VMEeILNX KOHTaKTOB
N OT AaBneHus SP
CUIOBbIX Lienei
OT NONOXEHNA SQ
OT YacToTbl BpaLLeHnsi SR
OT TemnepaTypsbl SK
TpaHcghopmaTop ToKa TA
T TpaHcdhopmaTopsl, TpaHcghopmaTop v
aBTOTPaHCHOPMaTOpbI HanpspKeHns
Crabunusartop TS
[MpeobpasoBaTenu MpeobpasoBartenb
U 3NEeKTPNYECKNX BEMNYMH 4acToThl, uz
B aneKTpuyeckme WHBEPTOP, BbINPAMUTEND
Owvop, ctabunutpoH VD
MpnGopbl MpnGopbl VL
\ 3M1EeKTPOBaKyyMHbIE U ANEKTpOoBaKyyMHbIe
NonynpoBOAHWKOBbIE TpaHancrop VT
Tupuctop VS
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Tabnuua 11.3.1 (okoH4aHue)
OpHOOYK-
BEHHLI Fpynnbl BUaoB Mpumepbl BUOOB OByx0yK-
kon 3J5IEMEHTOB 3J71IEMEHTOB BEHHbIN KOO
TokocbeMHuk XA
LWTbipb XP
X CoeavHeHns: KOHTaKTHbIe
He3po XS
CoepamnHeHus pa3bopHble XT
AnekTpomarHut YA
YcTtponcTtea mexaHudeckne | Topmo3s
Y C 9MEeKTPOMarHUTHbIM C 3MNEeKTPOMarHUTHBIM YB
npuBoaOM npusoaoM
OnekTpomarHuTHas nnuta YH

M1.4. KonpeHncaropol MBI'B

Texuuueckue ycnosus: AJIIIK.673613.000 TY.
Haznauenue: pabota B UMIYJIbCHOM pexUMe.

KoHcTpykuusi: B CTaJIbHBIX MPSIMOYTOJIbHBIX KOPIyCax, repMETH3UPO-
BaHHbIX NANKOM, C JIENECTKOBbIMU BbIBOJAMHU.

JlorycTUMOe OTK/IOHEHUE eMKOCTH:
e 10...30%, £10% — a5 Cyon = 60, 100, 130, 160 MxD;
o +10% — nust Cpop = 200 MxD.

Tanrenc yrna noreps: He 6osiee 0,01.

TlocTosHnas BpeMeHn Mexay BeiBogaMu: He MeHee 500 MOMIMk®.
ConpoTHBIieHHE W30ISIUN MEXITYy BHIBOJAMU M KOPITYCOM: HE MEHee

5000 MOw.

Wurepsan padouux remneparyp: or —60 jno +60 OC.
YacroTa ciie0BaH1sl UMITYJ1bCOB!

o i Cyon= 60, 100 Mk® — 1 I'm;

o st Cuon= 130, 160 Mx® — 3 T'wy;

o i Cyon =200 MKk® — 1,5 T,
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CunycounanpHas BuOpanus: nuanazon yacrtor 1-200 ', amrmuuryna

yCKOpeHus 5g.

MexaHnuueckuil yaap: MHOTOKPAaTHOTO OCHCTBUS, MUKOBOE YOApHOE

yckopenue 15g.
ATtMmocdepHoe nmoHmKkeHHOe Aapnenue: 1,95 klla.
Knumaruveckoe ucnonnenue: YXJI 5.1 u B 2.1.
MunumanbHas Hapabotka: 1 000 000 umr.
Ilpumep obo3HaueHUs:
koHaeHcatop MBI'B 1000 B — 100 mx® — +10% —
ANIIK.673613.000 TY.

301 18 max| 30x1 18 maxv 301 15 maxv

L : ] A L : ] A L : ] 'y

140+£2

’g-g si2t ‘ A IOREIE
-1y  {t@®®] 86%2 —710 i
86+2 !
= > L v
86+2
YepT. 1 YeprT. 2 Yeprt. 3

Puc. MN1.2. KoHgeHcaTtopel MBI'B

I"aGapurHbie pasmepbl  konjaeHcatopos MBI'B  npuseieHbi
puc. [11.2 u B Tabm. I11.4.1.

Ha
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Tabnuua IM1.4.1. KoHdeHcamopws: MBIMB

Cuows Uwow B | L,mm | B,mm | Hymm | A, MM | Amax, MM Howmep
MKD yepTexa
130 2
500 86
160 2
18

60 86 51 140 30 1

100 1000 86 2
200 156 15 3

M1.5. KonpeHcaropsl MBI'O

Texnuueckue ycnosus: TY 6281-001-32796130-00.

Haznauenue: pabota B Liensix NOCTOSIHHOTO U MYJIbCHPYIOLIETO TOKOB.

KoHcTpykuus: B cTanpHbIX NPAMOYTONbHBIX KOPITycaX, FepMEeTU3UPO-
BaHHbIX MANUKOM, C JICNECTKOBbIMU BbIBOAAMM.

HonycTtumoe OTKIIOHEHHE eMKOCTH: £5, £10, £20%.

Tanrenc yrna noreps: He dosiee 0,015.

TlocTosHHas Bpemenu mexay BeiBogaMu: 200 MOM-MKOD.

ConporuBneHne U30JASUMM  MEXAY BbIBOAAMM W KOPIYCOM:
5000 MOm.

WHaTeppan pabounx temnepatyp: ot —60 no +70 OC.

Knumaruyeckoe ucnonnenue: ¥YXJI 5.1.

MunumaneHas Hapabotka: 10 000 u.

Ilpumep obo3HaueHus:

koHaeHcatop MBI'O-1-160 B-20 mx® £10% —

TV 6281-001-32796130-00.

l'abaputHpie pa3smepsl KoHzmeHcatopoB MBI'O mpuBeneHsl Ha
puc. I[11.3 u B Tabn. I11.5.1.
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MBIrO-1 MBIlro-2
x X
© ®
s AL <
il B i
T 1 o r—% : Y
T 3 ; ; T
_y Ty N
% Iy
€
A . - l_'1 > H
A i i =)
i 1y :)_ v
(@)@ o oo i@ e ¢
i ! LA X Y O i
L 2 L
- . A L2
q_" - Lot
Yepr. 1 Yepr. 2 Yepr. 3
Puc. M1.3. KongeHcatopel MBIO
Tabnuua IM1.5.1. KoHdeHcamopwi MBITO
Cuom, Uiom, B H, mm L, Mm B, MM A, MM Howmep
MK® yeprTexa
20,0 31 1,2
160
30,0 41 1,3
10,0 21 1,2
20,0 315 41
1,3
30,0 50 46 56 25
10,0 31 1,2
400
20,0 61
1,3
10,0 41
500
20,0 61 1
1,0 25 31 13 1,2
26
4,0 630
50 46 25 1,3
10,0 56
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M1.6. KonpeHcartopsol MBITI

Texuuueckue ycnosus: 0K0O.462.144 TY.

HaszHaueHue: pabora B LIeNsIX NOCTOSHHOIO U MYJIbCUPYIOLIEIO TOKOB,

BosmoxkHas 3amena: KbI', K73-16, K42-19, MbI'O, MbI'Y4, MbM wu np.

KoHcTpykuusi: B CTaJIbHBIX MPSIMOYTOJIbHBIX KOPIyCax, repMETHU3UPO-
BaHHbIX NaHKOM, C JIEECTKOBbIMU BbIBOJAAMM.

HomunanbHast emkoctb: 0,1-10 mkD.

HomunansHnoe Hanpsokenue: 400, 630, 1000, 1600 B.

JonycTumoe OTKJIOHEHHE eMKOCTH: £5, £10, £20%.

Tanrenc yrna noreps: He 6osiee 0,01.

ConpoTuB/IEHUE U3OJISILIMU U MOCTOSIHHASI BPEMEHH MEXKY BbIBOAAMMU:

o 17 Cyoy U 0,24 MkD — 5000 MOw;

o s Cyoy > 0,24 Mx® — 1000 MOmM-MkD.

ConpoTuBiieHHE M30JALUM  MEKIY BbIBOJAMU U KOPIYCOM:
5000 MOm.

WHaTeppan pabounx temnepatyp: ot —60 go +70 OC.

CuHycounansHas BUOpamys:

e nas MbI'TI-1: nuanazon yactor 1-200 ['y; amnauTyaa yckopeHnus

10g;

e 1aa MBITI-2, MBITI-3: auanmazon wactotr 1-80 'y ammauTyna

YCKOpEHHUs 5¢.

Mexaanueckuii yaap: OOUHOYHOTO NEWCTBUS, NMUKOBOE YJApPHOE yC-
koperne 500g, MHOTOKpAaTHOTO NEHCTBHA, MUKOBOE yIapHOE YCKOpEeHUe
40g.

ArmocdepHoe noHxkenHoe aasnenue: 1,30107 klla.

Knumaruyeckoe ucnonnenue: ¥YXJI15.1 uB 2.1,

MunumanbHas Hapadorka: 10 000 u.

Ilpumep obo3HaueHUs:

kouaeucarop MbI'TI-1-400 B-0,24 mx® — +10% — OXK0.462.144 TYV.

I'aGapurHbie pa3mepbl  koHjaeHcaropos MBbBITI  npuBeneHbl  Ha
puc. I[11.4 v B Tabn. I11.6.1.
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Tabnuua lM1.6.1. KoHdeHcamopwi MBIT]
Ciiomy MKP Uiom, B H, mm L, MM B, Mmm A, MM Homep
yepTexa
2110,1 400 25 31 11 6,7,8
0,24 11
0,51 25 31 16 13 1,2, 4
1 31
1 11 1,2
2 21
50 46 25 1,2,5
3,9 31
10 66 1,35
0,1 630 25 31 11
0,24 16 1,2, 4
25 31 13 13
0,51 31
1 16 1,2
2 50 46 31 25 1,2,5
3,9 56 1,3,5
10 112 69 47 35 1
0,51 1000 50 46 16 1,2
1 26 13 1,2,5
50 46
2 51 1,35
3,9 69 34 25
112 1
10 69 64
0,24 1600 50 46 16 1,2
0,51 26 1,2,5
1 50 46 46 25
25 1,3,5
2 86
3,9 112 47
69 35 1
10 100 107
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M1.7. KonpeHcatopbl cepun KM
AnNS NOoBbIWeHUA KoadpduumneHTa
MOLLHOCTU 3NEeKTPOYCTaHOBOK

Tabnuya M1.7.1. TexHuyeckas xapakmepucmuka byMaxxHO-MacrsiHbIX
KoHOeHcamopoe (cepusi KM)

HanpsxeHue, npm
H TunoBas TunoBas KOTOpPOM Aonyc-
OMMUHanbHoe
Tun €MKOCTb, | MOWLHOCTb, | KaeTcsi AnuTenb-
HanpsxeHue
MKD kBAp Has paboTa KOH-
neHcartopa, B
KM-0,23-5-3 230 220 54 250
KM-0,40-7-3 400 140 7.0 430
KM-0,40-9-3 400 180 9,0 430
KM-0,525-7-3 525 85 73 575
KM-0,525-9-3 525 105 9,0 575
KM-1,05-9-1 1050 26,0 90 1150
KM-3,15-10-1 3150 3,22 10,0 3500
KM-6,3-10-1 6300 0,803 10,0 6900
KM-10,5-10-1 10 500 0,291 10,0 11 500
KM-0,23-18-3 230 1120 18,0 250
KM4-0,40-36-3 400 726 36,0 430
KM-0,525-45-3 525 525 450 575
KM-1,05-24-1 1050 69,2 24,0 1150
KM-3,15-25-1 3150 8,0 250 3500
KM-6,3-25-1 6300 2,0 25,0 6900
KM-10,5-25-1 10 500 0,724 250 11 500

B 0603Ha4eHun koHgeHcaTopa Oykea K o3HauaeT 06nacTtb NpUMEHEHUsI (KOCUHYCHbIN),
Oyksa M — macnsHeblii, nepeasi Umdpa — HOMUHaNBHOE HanpPsXXeHWe KoHA4eHcaTopa B
KNnoBomnbTax, BTOPas — MOLYHOCTb KOHAEHCATOPa B KNMOBOMbTAMNEPax PeakTUBHbIX
(kBap), TPETbA — YMCO (ha3 B KOHAEHCATOPE.



340

lMpunoxeHus

Jnst noebiieHns ko3 duimeHTa MOITHOCTH IEKTPOYCTAHOBOK HIUPO-
KO HMCIONB3YIOT OyMayKHO-MacisHble KOHAeHcaTopbl cepun KM, npenHa-
3HA4YEeHHbIE 7151 paboThI B ycTaHOBKAX ¢ yacToToi 50 'ty (Tadm. [11.7.1).

M1.8. HopmaTuBHbIN NOKa3aTenb
noTpedneHna peakTMBHOW MOLWHOCTH

Tabnuua I11.8.1. PeakmusHasi MOuwHocmb, KBAp

Homu- Owana3oH HanpskeHus, kB
HanbHas
MOLWHOCTL 5-10 15-20 25-30
Tl::::;d;gp- Xonoc. | MomWas | Xonoc- | Monwas | Monwas |
kBA | Toixom | "BV ;g: HATPY3T | HATRY3" | 1oit xon
5 0,75 1 0,8 1,1 1 1,3
10 1,2 1,7 1,5 2 1,7 2,2
20 2 3 2,5 3,5 3 4
25 2,5 3,5 3 4 4 5
50 3,5 6 5 7,5 6 9
75 5 8 6 9 7 11
100 6 10 8 11 10 13
160 10 12 12,5 15 15 18
200 11 17 14 19 18 22
250 15 20 18 22 22 25
315 18 25 20 28 24 32
400 20 30 22 36 28 40
500 22 40 25 45 30 50
630 28 46 32 52 40 62
1000 45 80 50 85 55 95
1250 50 85 55 90 60 100
1600 70 100 60 110 70 120
2000 80 160 85 170 90 180
5000 150 300 170 200 200 250
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M1.9. bykBeHHO-UuudpoBbLIe
0003HaYeHUA 3aXXNMOB U NPOBOAOB

O603HaYeHue 3aXXMMoB

Hns 0603HaYeHHs1 32KUMOB JJIEKTPUYECKUX DJIEMEHTOB MCIOJb3YIOT

YCJIOBHbIH  LIBET,

COOTBCTCTBYIOUIHUE

uudposbie cumoubl (Tadn. 111.9.1).

rpaduueckue Wid OYKBEHHO-

Tabnuua 11.9.1. Obo3Ha4YeHus1 3aXXKUMO8 3MEKMPUYECKUX ycmpolicma

MpucoeANHNUTENBHbIN 3aXXUM
3N1eKTPUYECKOro ycTpoucTea

O6o3HauyeHue

OykBeHHO-uudppoBoe

rpacgpmyeckoe

[ns nepemeHHOoro Toka:

1-9 pasza U

2-9 pasa \%

3-9 ¢pasa w

HEeNWTpanbHbIN NPoBOA N

3awunTHbIV npoBoa PE Mo FOCT 2.721
3asemnsawwunii npoeoa E "
MpoBopg, GeclymoBoro TE "
3a3eMrieHns

[MpoBopA, coeanHeHNs C KOpnycom MM "
[MpoBopA, 3KBMNOTEHUMANbHbII CcC "

3a)KMMbl BJIEKTPUUECKHUX YCTPOKCTB, MpeAHa3HauYeHHbIe 7151 MPSIMOro
WM HENpsMOro COeJMHEeHMs C MUTAIOWMMU NpoBoAaMu TpexdaszHoii

*Cornacuo ['OCT 2.709-89 (CT COB 3754-82, CT COB 6308-88) 0603HaueHus
YCJIOBHBIE MPOBOAOB M KOHTAKTHBIX COCAUHEHUI IEKTPUUECKUX IEMEHTOB, 000pY-

AOBaHUA U YH4aCTKOB uenei B OJIEKTPUYCCKUX CXEMaX.
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CHUCTEMBI, MPEATIOUTUTENbHO 0603HauaTh OykBamu U, V, W, ecnu HeoO-
XOJIUMO COOIOZIeHHE MOCTIeJOBATEIbHOCTH (ha3.

3akUM, COeAMHEHHBIM C KOpIycoM, o0o3HavyaroT OykBamu MM, 3a-
kUM  aKkBUTIoOTeHIMaNbHBI — CC. DTuM 0003Ha4YeHHEM TIOIB3YIOTCS
TOJIBKO B TOM CJTy4ae, KOrJa COeIWHeHHe AJAHHOTO 3aKMMa C 3alIUTHBIM
MPOBOIOM WU 3emitell He BUAHO. O003HAYEHHS TIPOBOJIOR CIIEIIHATIBHO-
ro BUa npuBeneHsl B Tadm. [11.9.2.

Tabnuya 11.9.2. Obo3Ha4eHus npogodoes crneyuasbHO20 euda

O603HauyeHue

HaumeHoBaHue
OykBeHHO-uucpoBoe | rpaduyeckoe

Cwncrtema nutaHus nepemMeHHOoro Toka:

(hasHbI NPOBOA L
1-9 pasza L1
2-9 pasa L2
3-9 ¢pasa L3
HEeNTpanbHbIN NPOBOA N

Cwncrtema nuTaHnst NOCTOAHHOMO TOKa:

MOMOXUTENbHbIA NONOC L+ +
oTpuLaTENbHBIA Nontoc L- -
CpeAHniA NpoBoA M

3alWunTHLIV NPOBOA C 3a3eMIleHNEM PE Mo FOCT 2.721
3awWwunTHbIV NPOBOA HE3a3EeMIEHHbIIA PU "
CoepMnHeHHbIN 3aWUTHBIR U CPeaHUiA PEN "
npoBof

3asemnsawowunii npoeoa E "
MpoBoa 6eclymMoBOro 3asemneHus TE "
[MpoBopA, coeanHeHNs c Kopnycom MM "

[MpoBopA, 3KBMNOTEHUMANbHbIIA CcC
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[Ipumep OykBeHHO-LMGPOBBIX 0OO3HAUEHUH MPOBOJOB M 3aKUMOB
Tpex(azHol crcTeMbl rprBeeH Ha puc. [11.5.

L1

L2

L3
NnHna
nuTaHus N

3nekTpo-
TEXHUYecKoe
YCTPONCTBO

MoTpebutenb

Puc. M1.5. Mpumep BykBeHHO-UMDPOBOrO 0603HaAYEHMS

O6o3HauyeHMe y4yacTKOB Leneun

O603HaueH1e yyacTKOB LENeH CIYKUT i WX OMO3HABAHUS, MOXKET
oTpakaTb WX (YHKLUMOHAJIbHOE HA3HAYEHWE M CO3/1aeT CBSI3b MEKAY
CXEMOH U yCTPONCTBOM.

Ilpn o6o3HaueHUM WCHONB3YIOT MPONUCHbIE OYKBbI JATHHCKOrO ali-
¢daBuTa u apabekue LMGPBI, BbINOJHEHHbIE OJHUM Pa3MepoM LpudTa.

YyacTku Uenu, pazjelieHHble KOHTaKTaMM annaparoB, oOMOTKamu
MallUWH, Pe3UCTOpaMU U APYIMMH D1eMEHTAMH, AOJKHbBI UMEThb pazHoOe
0003HaueHue.

CoemHeHus, NpoxojsliiMe Yepe3 Hepaz0opHble, pa3bopHbie U pa3b-
€MHble KOHTaKTHble coeJMHeHHUs, 0003HaYaloT oauHakoBo. Jlonyckalor-
csi B 000OCHOBaHHbBIX CJIy4asix pasHble 0003HAUSHHUS.
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Ob6ozHaueHue LCMHU NMEPEMCHHOI'0 TOKa COCTOUT U3 0003HAYCHHUS yua-
CTKOB LICIEH (1)3351 U NTOCJICAOBATCIIBHOI'O HOMEpA:

e yuactku uenu 1-i paset — L1, L11, L12, L13 . a.

e 2-idazer— L2, 121,122, .23 uT. A.

e 3-ii paze — L3, 131,132, L33 ur. a.

Ilpumep obo3Hauenus mpubeieH Ha puc. [11.6. Jlonyckaercs, eciu
3TO HE BbI30BET OLIMOOUHOrO MOAKIOUYSHUs, 0003HauaTh (hasbl COOTBET-
cTBeHHO Oykeamu A, B, C.

L1| L2| L3|
——\ Q1
L11 ) L21) L31
! |
K18\ \' \'K1 "2\ 2
L12 | L22| L32 L15 |L25]| L35
R1 | R2] R3
|:| |:| |:| K1 K2 K3
L13 | L23| L33 L16 [L26 |L36| L18|L28| L38
KT2 KT3
KT1
L14 L34 L17 L37 )19 L39,

®M1 @MZ @MB

Puc. M1.6. NMpnmep o6o3Ha4eHna LeNn NepeMEHHOro Toka

Llenn noctosiHHOro Toka 00O3HAYAIOT HEYETHbIMM YWC/IAMMU HA Y4a-
CTKax MOJIOXKUTESbHONH MOJSPHOCTH M YETHBIMU YMCAAMM HA yyacTKax
OTPULIATENILHON NOJSIPHOCTH. BX0/IHbIE U BbIXO/HbIE YUaCTKU Lern 000-
3HAyaloT ¢ ykazaHuem nossgpHoctd "L+" m "L—"; nomyckaerca npume-
HATb TOJBKO 3Haku "+" n "—" (puc. I11.7).
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Puc. M1.7. NMpnmep o6o3Ha4YeHns Lenn NOCTOSIHHOrO Toka

M1.10. LiBeToBOE 0603HaYeHUe WUH*

CornacHo wectomy uzaanvio [1YD B anekTpoycTaHOBKaxX AOJIKHA
ObITb OOecrieueHa BO3MOXKHOCTh JIEFKOTO pacrno3HaBaHUsi 4acTel, OTHO-
CALNMXCA K OTAC/IbHbIM HUX 3JICMCHTaAM (HpOCTOTa U HarjisiAHOCTb CXCM,
HaJyIeXKallee PacnoioKeHUE 3IIEKTPOOOOPYAOBaHUs, HAAMUCH, MapKH-
POBKa, pacUBETKA).

bykBeHHO-UM(DPOBOE M LIBETOBOE 0003HAUCHUSI OJHOMMEHHbIX LIUH B
KaX/10M DJIGKTPOYCTAHOBKE JIOJKHbI ObITh OjiMHaKOBbIMU. llBeTOBOE
o0o3HaueHue LiuH npuseaeHo B tada. [11.10.1.

LiBeroBoe 0003HaueHUe 1OHKHO ObITh BBIMOJHEHO MO BCeH JIMHE
LIKH, €CJU OHO MPeyCMOTPEHO TaksKe AJ1s1 60Jiee HHTEHCUBHOIO OXJIakK-
JIEHUS UKW U1 aHTUKOPPO3UMHOM 331l Thl.

Jonyckaercs BbINOJHATH LBETOBOE 0003HAUYEHUE HE MO BCEH jiMHe
UIMH, TOJIbKO LIBETOBOE WJIU TOJIbKO OYKBEHHO-LM(PPOBOE 0003HAUCHUE
Aub0 UBETOBOE B COYETAHWUM ¢ OYKBEHHO-UM(POBLIM TOJbLKO B MeCTax
NPpUCOCIUHCHUA LUWH; €CJIW HCU3O/IMPOBAHHLIC LIWHbI HEAOCTYIHbI U1
OoCMOTpa B NMEpUO/, KOI'/ila OHHU HaAXoAATCA Mo/ HANpIKCHUEM, TO J0IyC-
kaercss Mx He o0o3HauyaThb. [Ipu ATOM He JOJKEH CHUIKATBLCS YPOBEHb
0€30MacHOCTH U HATJISIIHOCTH MPU 00CTYKUBAHHUH J1IEKTPOYCTAHOBKH.

"T1YD. Mumnsuepro CCCP. 6-e u3a., nepepad. 1 101
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Tabnuua 1.10.1. L{semosoe 0603HavyeHuUe WuH

MepemMeHHbIN MepemMeHHbIN .
o . MocToAHHBbIN
luHa TpexdasHbin ogHoda3HbIN TOK
TOK TOK
®azbl A Kentbinn KenTbii -
(npucoeanHeHHas
K Ha4any obmoTkm
NCTOYHMKA
nuTaHns)
®asbl B 3eneHbli KpacHbi -
(npucoeanHeHHas
K KOHLly 06MOTKM)
®asbl C KpacHblii - -
Hynesas paboyasa N | FonyGou
Hynesas pabouaa N, | Xentbii n - -
ncnonb3yemas B 3eneHbli
KadyecTBe Hynesomn (npoaonbHbIE
3aLnTHOW nonochbl)
MonoxnteneHas [+] - - KpacHbin
OTpuuarensHas [-] - - CuHnia
Hynesas paboyaa M | — - Fony6on

PesepsHas (kak
pesepsupyemas
OCHOBHas LUMHA)

Ecnu xe pe3epBHas LUMHA MOXET 3aMeEHATb NMobyo 13
OCHOBHbIX LUWH, TO OHa 0603HaYaETCA NONepPeYHbLIMM
nofiocamu LBEeTa OCHOBHbIX LLUWH

LLnHbl ogHOa3Horo
TOKa, €CNnv OHU SBNSA-
I0TCA OTBETBNEHUEM
OT LUMH TpexdasHon
CUCTEMBI

O603HaualTCs Kak COOTBETCTBYIOLUME LUMHBI TPEXDA3HOrOo
ToKa
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O6o3HauyeHue
anekTponpoBoaku (Mya9-7)

CoraacHo I1YD-7 (2002 r., MuHuctepcTBo 3Hepretuku P®D) anek-
TPOMPOBOJAKA JNOHKHA 00ECTIeUMBATh BO3MOMHOCTH JIETKOTO PAcTo3Ha-
HMsI 110 BCEH JyIMHE NPOBOAHUKOB 110 LpeTam (Tadi. [11.10.2).

Tabnuuya 11.10.2. Lisemoesoe 0603HayeHue 31ekmponpo8odku ro My3-7

HaumeHoBaHue
Yucno uBetoB LBeTt
npoBoAHUKA
OpHouBeTHbIN [ony6on Hyneson pabounii nnu
CpepHuii NPOBOAHMK
3NEeKTPNYECKON ceTn
[ByxUBeTHbIV 3eneHbl-XenTbli 3awWnTHbIA UK HyneBow
3aLUMTHbBIA NPOBOAHUK
[ByXUBETHbIV C 3eneHbli-XenTbli No CoBMeLLeHHBIN HyneBow
rony6eiMu MeTKamMu BCEN AnvHe ¢ ronyobbiMmu | paboynin n Hynesomn
METKaMM Ha KoHLax 3aLUMTHbBIA NPOBOAHUK
TIMHUK, KOTOpPbIE
HAHOCATCH MPU MOHTaxe
OpHoOUBETHbLI BapyaHT YepHbIA, KOPUYHEBBIN, ®da3oBbIA NPOBOAHUK
KpacHbIf, PONEeToBbIN,
cepbliA, PO30BbIiA, 6enbIi,
opaHXxeBblid, OMPH30BbIA

LiBeToBOe 0003Ha4YeHue uenewn
no nx yHKLMOHANIbHOMY Ha3Ha4YeHUIO
(FOCT 12.2.007.0)

[lBeToBas uACHTU(HUKAIMA MPOBOJHUKOB MO (DYHKIIMOHATIBHOMY Ha-
3nadeHuro ueneii corsiacto 'OCT 12.2.007.0 npuseaena B tads. [11.10.3.
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Tabnuya IM1.10.3. Lsemosoe ob6o3HayeHue yeneli no pyHKUUOHAIbHOMY
HasHayeHuto (FOCT 12.2.007.0)

LUBert PyHKUMOHaNbHOe Ha3HavyeHue uenen
YepHblit MpPOBOAHMKN CUMOBLIX Lienei
KpacHblii MpoBOAHMKK B LiENSX yNpaBneHns, N3MEPEHUS 1

CuUrHanmnsaunn nepemMeHHOro Toka

CuHWiA MPOBOAHMKM B LIENAX ynpaBreHus, U3MepeHns v
cUrHanuaaumum NocTosHHOro Toka

3eneHblii 1 XenTbli HyneBble 3alUTHbIE NPOBOAHWKA
(komMBuHaums)
[ony6on [MpoBOAHWKKN, COEAMHEHHbIE C HYNEBLIM paboymm

NPOBOAHWKOM M HE npefHa3Ha4YeHHble 414 3a3eMeHnAa

UoeHtTndumkaumsa nposoaos
(FTOCT M3K 60204-1-2002)

Cornacao 'OCT MO3K 60204-1-2002 "3OnexktpoobopyaoBaHue Ma-
LIMH M MeXaHu3MOB" eciM MpoBoja WAESHTUOUUMPYIOT MO LIBETOBOM
MapKHPOBKE, TO JOMYCTUMBbI CJACAYIOLIME LIBETA: YEPHbI, KOPUUHEBBIH,
KPaCHbIHM, OpaHKEeBbIH, KENTbIH, 3e/eHbIN, rojy0oi (BKiOUYas CBETJIO-
roy0oii), pUONIEeTOBBIN, Cephlil, OeIbIid, PO30BBIM, OUPIO3OBBIIA.

Mpumeyanue. MNepeyeHb LeeToB B3AT M3 MOK 60757.

B nenax OesomacHOCTH LiBETa 3€JIEHBIA M JKEITHIM HE MOJDKHBI HC-
N0J1b30BaTbCS, €CJIM MX MOMKHO CIYTaThb ¢ JABYXIBETHbIM COYETAHUEM
"3eICHBIN-KENIThIH".

3alnTHBIA NPOBOJL AO/KEH ObITh JISKO pacrio3HaBaem Ojaroaaps
cBOell opme, pacHoNIOKEHHUIO, MapKHpoBKe WK mBetry. [Ipu ob6ozHaue-
HUM LBETOM 3TO JOJDKHO ObITh JBYXIBETHOE COYETaHUE "3€JICHbIM-



lMpunoxerue 1 349

skenThiid”. Ero HaHocAT no Beel aiauHe nporoda. Takoe coueTanue npea-
HA3HAYEHO TOJILKO 7151 3aLUTHOTO NPOBO/A.

Ha wzonupoBaHHBIX TPOBONAX JBYXIBETHOE COUYETaHWE '3eJIeHbIH-
JKENTBIA" MOJKHO OBITH TAKUM, YTOOBL HA JJIMHE 15 MM OAWH U3 LIBETOB
nokpeiBan He MeHnee 30%, HO He Gonee 70% TOBEPXHOCTH MpOBOJA, a
JIPYTOH IIBET — OCTABIIYIOCS YaCTh.

Korma 3amutHbIi poBof JIeTKO pa3nuyuuM Omaronapsi cBoeit gopme,
KOHCTPYKIIUH, PACIIONIOKEHHUIO (HarlpuMep, TIPOBOI ¢ OIUIETKOW) MM KO-
I71a W30JIMPOBAHHBIM MPOBOJA TPYAHOAOCTYIIEH, LIBETOBOE KOAMPOBAHUE
He 00s3aTenbHO Mo Beell anmuHe. OQHAKO KOHIIBI WK AOCTYITHBIC YacTH
JTOJIKHBI 4YeTKO MapKUpOBaThes rpaduueckum cumpoiiom 417-MBK-5019
WU IBYXLBETHBIM COYETAHUEM "3€/IeHbIIA-3KEeNThIA".

Korma nens BkimtOUaeT HyIEBOU MPOBOA, 0003HAYAEMBIN IBETOM, I10-
cienHuil qomKeH ObITh cBeTo-roayosiM (MOK 60446, 3.1.2). Ecim
BO3MOKHO Pa3HOYTEHHE, TO APYTUe TPOBO/Ia HeNlb3s 0003HAYATh CBETIIO-
TOJTyOBIM I[BETOM.

[Ipm oTcyTcTBHHU HYJIEBOTO MPOBOAA CBETIIO-TOIYOON MPOBOA MOXKET
OBITH MCIIONIB30BaH IS JPYTUX LeJiei, HO TOJIbKO HEe B KauecTBe 3alluT-
HOTO MPOBOAA.

[Ipm o003HaveHr LIBETOM HyJIeBbIe HEU3OJIMPOBAHHEIE TIPOBOIA Cle-
JIlyeT MapKUpPOBaTh CBETIO-TONy0O0H To0coi mupuHoii oT 15 mo 100 M,
LIBET, KOTOPBIA AyOIUPYIOT Ha KaXkaou obosouke, 000pyIOBaHNH WM B
KaKIOM JOCTYITHOM MecTe, WITH JKe OKpaIlluBaloT B CBETIIO-TOMy00i 1BeT
IO BCEU JTUHE.

Wnentudukanuss Apyrux MpoBOAOB MOJDKHA OCYIIECTBIATHCA C IIO-
MOIIIBIO 1BETA (WJTH IIEIHKOM, HIIH OAHOM, WM HECKOJIBKAMH ITOJIOCAMH),
uudp, OyKB, a Taoke myTeM ux couetanus. Lludper nomxHbI OBITH apabd-
CKMMU, OYKBBI — JIATHHCKUMH (TIPOTIMCHBIMY WU CTPOYHBIMH).

WzonupoBaHHbIE ONHOMOSAPHBIE KECTKHE MPOBONA MOKHBI MMETh
clemyrolee IBETOBOE 0003HaueHHe:

® yepHbIH — CHUJIOBBIC LISNH MEPEMEHHOTO U MOCTOSIHHOTO TOKA;

® KpacHBI — IIeTH YIIPaBIIeHUS TIEpEMEHHOTO TOKa;

e rony0ol — Lenu yrnpaeieHHus NOCTOSHHOTO TOKa;
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® OpaHXKeBbli — Lenu yrpaejieHus OJOKUPOBKOM C NUTAHUEM OT

BHCIHIHCTO UCTOYHUKA SHCPIrUH.

HUcknroueHus u3 NEPSUYNUC/ICHHbIX MpaBUJl 1ONYCTUMBbI:

e sl BHYTPEeHHUX KaOesieli Ha He3aBUCHMbBIX Mpubopax, npuodpe-
TaeMBIX OTAEJIBHO C MMOJTHBIM KOMIUTEKTOM Kabemel;

® KOrJa W30JIALHOHHBIA MaTepHral HCBO3MOXHO OKpPAaCHUTh B HYKHBIC

uBera;

® KOI/la UCIOJIb3YETCS MHOIOMPOBOJIHBIN Kabellb, 33 UCK/IIOUEHUEM
JBYXLIBETHOT'O COUYETAHUS "3€IeHbIIA-3KEeNThIA".

MapkunpoBka uenew
B pa3HbIX cTpaHax

[TpoBomHUKH, MPUHAANEKAIINE PA3HBIM (ha3aM, MAPKUPYIOT OTAEIb-
HbIM LIBETOM. DTO Jesiagrcsi sl yja00CcTBa 00C/Iy)KUBAHUS, MOHTAXa M
PEMOHTA 3JIEKTPOTEXHUYECKOT0 000pyoBaHus. B pa3HbIX cTpaHax map-
KUpOBKa Lienei ornuuaercs (taba. [11.10.4).

Tabnuya 11.10.4. Lisemosas mapkupoeka uenel 8 3apybexHbix cmpaHax

MpoBoOHMK
CrtpaHa
A B C Hewntpanb 3emnsa

CLUA o . . Benbin nnn .
(120/208 B) YepHbi KpacHbii Fony6on cephiil 3eneHbii
CLUA o o o Benbin unn .
(2771480 B) OpanxeBblii  |KopnyHeBbi | XKenTbii cephiil 3eneHblii
Kanapa KpacHblii YepHblii [ony6on Benbiin 3eneHbln
KaHnapa (m3onu-
poBaHHbIe OpanxeBblii  |KopnyHeBsbi | XKenTbi Benbiii 3eneHbli
TpexdasHble
YCTaHOBKM)
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Tabnuuya 11.10.4 (okoH4aHue)

MpoBogHMK
CrtpaHa
A B C Hewntpanb 3emns
XKenTtoeii
BenunkobputaHusa o . .
(c anpens KpacHblii (paHee Fony6on  |YepHbii 3eneHo-
2006 1) (kopu4HeBebIn) |6enbii) (cepbiin) (ronybon) |xenTbi
’ (4epHbIR)
Espona (¢ _ _ _ _ 3eneHo-
KopuuHeBbln  |YepHbii Cepbiii lony6on ~
anpens 2004 r.) P P P y KENTbIN
Espona (go -
P (A N N YepHblii
anpens 2004 r., |KopuuyHeBbii |YepHbIn unm . 3eneHo-
o . (1nnun kopwud- |Fony6on ~
B 3aBUCUMOCTN  |NW YEPHBIRA  |KopuuHesslid | | o XKENThIA
OT CTPaHsbl)
Espona
O6o3HaueHne  [XenTbii 3eneHbin KpacHbin |- -
LUVH
3eneHo-
ABscTpanus un XKENTbINA
Hosas KpacHblii KenTbi lFony6on YepHbIn (Ha cTapbix
3enaHausa yCTaHoBKax
3eneHbIn)
3eneHo-
XKENTbIN
KOxHas Adppuka |KpacHsbiin KenTbin lFony6on  |YepHsbiin (Ha cTapbix
yCTaHOBKax
3eneHbIn)
3eneHo-
XKENTbIN
Mananans KpacHbii KenTbii lFony6on YepHbIn (Ha cTapbix
yCTaHOBKax
3eneHbIn)
NHana KpacHbii KenTbii lFony6on  |YepHsbiin 3eneHbli
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M1.11. PacuuudpoBKka yCNOBHbIX
0003Ha4YeHMUM Ha WKanax CTPerioYHbIX
3NIeKTPOU3MepuUTenbHbIX NPUOOPOB

Tabnuua M1.11.1. YcnoeHble 0603Ha4YeHUsT Ha WKanax CmpenoyHbIX
ariekKmpousmMepumerbHbIX Npubopos

O6o3HaueHue YcnoBHoe rpaduue-
HanmeHoBaHue
no M3K-51 ckoe ob6o3HayeHue

B-1 TOK NOCTOSAHHbIN

B-2 Tok nepeMeHHbI ogHOMa3HbI ~

B-3 TOK NOCTOSIHHBIV U NEPEMEHHbIN —~

C-1 HanpspkeHune ucnbitatensHoe 500 B i?
HanpspkeHue ucnbiTaTensHoe, npe-

C-2
BblwatoLee 500 B (Hanpyumep 2 kB)
Mpubop NnprMeHsATL Npu

D-1 prnoop np p
BEPTUKaNbHOM MOMOXEHUU LUKasbl
Mpubop nprMeHsATL Npu

D-2 prnoop np p I
rOPU3OHTANBHOM MONIOXEHUN LUKanbI

Fo1 Mpnbop MarHUTO3NEKTPUUECKMIA ﬂ
C NOABWKHOW pamKOn =
Mpnbop MarHUTO3NEKTPUUECKMIA

F-3 pPrbop P <>
C NOABWKHBIM MarHMTOM

F-5 [Mpunbop anekTpomMarHUTHbIN {

F-7 Mpnbop anekTpoanHamMmmnyeckuii %

y 2
F-16 [Mpunbop anekTpocTaTnyecknin T
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Tabnuuya M1.11.1 (okoH4aHue)

O6o3HaueHue YcnoBHoe rpaduue-
HanmeHoBaHue
no M3K-51 cKkoe obo3HauyeHue

TepmonpeobpasoBaTersb

F-1 o oV o

8 Hen3onMpPOBaHHbIN ¥

TepmonpeobpasoBaTersb \V;

F-19 . —eoF
N30MMPOBaHHbIA

F-20 MpeobpasoBaTtent 3MEKTPOHHbIN _@Z
B N3MEPUTENBHON Lenn *

F-21 Mpeobpa3oBaTenb aNEeKTPOHHbIN _E:
BO BCMOMoOraTesnibHoOw Lienu

F-22 BeinpsamuTens S g

F-23 LWynT -

F-24 ConpoTtueneHve gobasoyHoe —F 1

F-27 OKpaH aneKkTpocTaTnyeCKnii { )

F-28 OKpaH MarHUTHbI O

F-31 3axum ans 3asemneHus JT—
Ccblinka Ha COOTBETCTBYHOLLNA

F-33 -
OOKYMEHT

F-35 YacTtb BCnomoraTtensHas obuias <>*

* LUncpa B ycnoBHOM 0603Ha4Ye€HUN MoKasbiBaeT, YTO B Crly4yae BCTPOEHHbIX Npeob-
pasoBatenei obosHayeHusa F-18, F-19, F-20 un F-22 coueTtatloTca ¢ obo3HavyeHnem
npubopa, Hanpumep ¢ F-1. B cnyyae BHelWwHWX npeobpasoBaTtenein o6o3HayYeHus
F-18, F-19, F-20 n F-22 coyeTtatotcs ¢ o6o3HavyeHmnsamn F-35.

** Lincbpa B yCrnoBHOM 0603HaYEHUN — CMOTPM AONOSHUTENBHbIE YKa3aHusi B nacnop-
T€ WU UHCTPYKLMN MO dKCnnyaTaunm.
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M1.12. OCHOBHbIEe XapaKTepPUCTUKH
mynbTumeTtpa APPA iMeter 5

Tabnuuya M1.12.1. OcHoBHbIe xapakmepucmuku mynsmumempa APPA iMeter 5

MapameTpbl APPA iMeter 5
[MocTosiHHOE Mpepenbl namepexnia 400 mB; 4; 40; 400; 600 B
HanpsxeHue
MorpelHocTb + (0,5 % + 2 en. mn. pasp.)
Makc. paspeweHne 0,1 mB
MepemeHHoe n . 400 mB; 4; 40; 400; 600 B (makc.
peaenbl nsMepeHuit
HanpsxeHne paspew. 1 mB)
MorpelwHocTb + (1,3 % + 5 epn. mn. pasp.)
Monoca vactot 50-500 Ny
[ToCTOSAAHHbBIN TOK Mpenenbl nsamepexnin 400 mKA; 4000 mkA
Makc. paspeeHne 0,1 mkA
MepemeHHbIn Tok | [Mpegenksl namepenni 400 mKkA; 4000 mkA
Makc. paspeeHne 0,1 mkA
ConpoTtuneneHune Mpenenbl nsmepexHnn 400 Owm; 4; 40; 400 kOwm; 4;
40 MOm
MorpelHocTb + (0,9 % + 5 epn. mn. pasp.)
Makc. paspeLueHve 0,1 Om
WcnbiTaHne Makc. Tok Tecta 1,1 MA
p-n-nepexonos
HanpskeHne Tecta 1,5B
YacroTa Mpenenbl nsmepexHnn 5; 50; 500 I'y; 5; 50; 500 Kklu;
5Mly
MorpelHocTb +(0,3% + 5 epn. mn. pasp.)
Makc. paspeeHne 0,001 Ny
YyBCTBUTENBHOCTL He meHee 1 B (cuHyc, meaHap)
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Tabnuuya M1.12.1 (okoH4aHue)

MapameTpbl

APPA iMeter 5

EmKkoCTb

Mpepenel namepexHni

50 H®/ 500 HOD; 5; 50; 100 mkD

MorpelHocTb

1 (5% + 0,2 H®)/ £ (2,9% + 5 eq.
MJ. pasp.)

Makc. paspelueHve 0,01 H®
O6Lwue aaHHbIe Makc. nHguu. 4ncno 4000

CKOpOCTb U3MepeHus 3 usm./c

ABTOBBIKINIOYEHMNE 30 muH

McTouHMK nuTaHus

1,5 B2 (tun CL)

FabapuTHble pasmepsbl

56011211112 mm

Macca

115

M1.13. Bo3gencTtBue Ha opraHU3m
4yesioBeKa TOKOB pa3HOU BeJIMYUHDbI

Tabnuuya M1.13.1. Bo3delicmgue 3neKmpu4ecKko20 moka Ha Op2aHuU3M 4es108€eKa

Tok, MA

Xapaktep BO3aencTBusA

Oo 1

He owyuaeTca

1-8 OwyweHns 6e36onesHeHHbl. YnpaBreHne MbllLamn He yTpadeHo.

BosmoxHo camocTosiTenbHoe ocBo6OXAEHNE OT KOHTaKTa C
YacTammn, HaxogawnmMmnca nog HanpsaXXeHnem

OwyLeHNs Toka 6onesHeHHbI. YnpaBneHe MbllLamMm ele He
yTpayeHo 1 BO3MOXHO CaMOCTOSITeNIbHOE 0CBOBOXAEHNE OT
KOHTaKTa C YacTAMMW, HaXOAALMMUCA NoL HaNPsKEHNEM

15-20

OLLlyLLIEHVIFI TOKa BeCcbMa B0Mne3HEeHHbI. ynpaBneHme MbilLaMN,
fnuanexawmmm K KOHTaKTy, yTpa4yeHo. CamocTosTenbHoe
ocBobOXAeHME OT KOHTaKTa C YacTAaMU, HaxoaaWwnMncs nog
HanpsaXeHnem, HEBO3MOXXHO
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Tabnuuya 1.13.1 (okoH4aHue)

Tok, MA Xapaktep Bo3aencTBus

20-50 OwyuweHuns Toka ewe 6onee 6onesHeHHbl. CuUnbHblE COKpaLleHus
MbILL,. [pIXxaHve 3aTpyAHEHO

50-100 BosmoxHa BeHTpUKynapHas ounbpunnauusa cepgua, HemeasneHHo
nprBoAsiLLas kK cMepTu

100-200 Bo3HMKHOBEHWE BEHTPUKYNAPHOW hmbpunnsaumm cepaua,
HensbexHO NPUBOASILLENA K CMEPTH; CAMOBOCCTaHOBNEHUE
HopMarnbHoro 6neHusi cepaua He U3BECTHO

200 n CunbHeliLwne 0XorM U HaCcToNbKO CUSIbHbIE COKpaLLEeHNs MbILL, YTO

Honee CXBaTbIBAOT CepALe 1 AepxaT ero B Te4eHne BpEMEHU NPOTEKaHNS

TOKa, 4YTO npenATCcTByeT BO3HUKHOBEHUIO Cbl/l6pI/II'IJ'IF|LWII/I
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M2.1. TunoBbIe CXEeMbl WUTKOB
KBapTUpPHbIX cepuu WK no FOCT
P51628-2000

TunoBbie cxeMbl Pa3/MUHbIX BAPUAHTOB MOJKIIOUEHUS KBAPTUPHBIX
LIMTKOB NpHBeaeHbI Ha puc. [12.1-112.5.
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Puc. MN2.1. "BapunaHnT 1". TpexdasHei BBOA,
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¥ evHaimagd

Puc. MN2.2. "BapwnaHT 2". TpexdasHbii BBOA, rpynnosble Y30, 5 rpynn notpebutenei
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Puc. MN2.3. "BapwaHnT 3". [AByxhasHbii BBOA, rpynnosble Y30, 5 rpynn notpeburtenei
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M2.2. C4eTUYMKUN INEKTPOIHEPIrUn
WHAOYKUNOHHbIE

Texaudyeckue mapameTpbl HEKOTOPBIX Mozeleld 0qHO(a3HBIX U Tpex-
(ba3HBIX WHIYKIMOHHBIX CUETYUKOB DJIEKTPOIHEPTHH TIPUBEACHBI B
Tabn. [12.2.1 u I12.2.2, UxX BHELIHHUH BUA U CXEMbl BKJIIOUEHHI — Ha
puc. [12.6—I12.9 cooTBeTCTBEHHO.

Tabnuuya M2.2.1. TexHu4deckue napamempbl HEKOMOPbIX Modeniell CYHemyuKos
AIeKMPO3HEPauU 00HOGa3HbIX UHOYKUUOHHBIX

MapameTtp

CO-505
(r. Yebokcapbil)

C0O-336705 (npaAMoyronbHbIN
kopnyc), CO-336706 (kpyrnbii
kopnyc) (r. CaHkT-lMeTepOypr)

Knacc TouHocTH 2,0
:i : |"|VI pV::l?en HbMH;eB 220
YactoTa cetu, 'y 50
HomuHanbeHbIV TOK, A 10
MakcumanbHbIn TOK, A 40
Tok neperpy3kn, A 48 -
Mopor 4yBCTBUTENLHOCTU 0,05A 0,5% OT HOMWHanbLHOro Toka
Eg/?(eBﬁiTquoe 4yncno, 600 _
Pabouas temnepaTtypa, [1C ot —20 go +55 ot —20 po +60
FabapuTHble pasMepbl, MM 2081113511114 2231114611122
1491198 (CO-336705)
YcTaHOBOYHbIE pasmMepbl, MM 1381192
138192 (CO-336706)
Macca, He bonee kr 1,2 1,4
Cpok crnyx6bl, neT 32
MexnoBepoyHbIi HTEpPBas, NeT 16
TY 4228-032-00226023-95 OKI 42-2821 OIl1T.468.006 INC
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Puc. MN2.6. OgHodbasHble NMHAYKUMOHHbBIE CHETYMKN NEKTPOIHEPTUN:
a — CO-505, 6 — CO-336705, 8 — CO-336706

{1, .ratl.

Puc. MN2.7. Cxembl BKMtoYEHUS 0QHOMA3HbIX MHAYKLUMOHHBIX CHETYMNKOB
aneKkTpoaHepruun: a — CO-306705, 6 — CO-336706

Tabnuua 12.2.2. TexHu4deckue napamempbl HEKOMOpbIX Modernel mpexga3HbixX
UHOYKUUOHHBIX CHEMYUKO8 3/1eKmpoaHepauu (2. Yebokcapebl)

MapameTp CA4Y-510 CA4-514 CA4-518
Knacc TouHocTH 2,0
Cnocob 7 h
BKAIOYCHIS TpaHcthopmaTopHbIi Mpamoi
HomuHanbHoe 311220/380
HanpsxeHvne, B
YacroTa cetu, My 50
HomunHanbHbIA 305 3010 31120 (310)
TOK, A
MakcumanbHbI 306,25 37140 30180
TOK, A
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Tabnuua 2.2.2 (okoH4aHue)

MapameTtp CA4Y-510 CA4-514 CA4-518

MakcumankHoiit 125 400 400 (800)

TOK, B % OT luom

Mopor dyBcTBu- 0,025 0,05 0,1 (0,05)

TeneHocTu, A

MNepepaTo4yHoe

4ncno, o6/kBTv 600 125 60

Yucno nmnynb-

COB TENemMeTpu-

4YeCKOoro Bbixoaa 600 125 60

AONS UCNoSHeHns

"T" umn/kBT 4

Pabouas oT —20 10 +50

TemnepaTtypa, [IC

FIOTpeGrmemaﬂ MOLLUHOCTb B Lienn HanpsaXeHnad: He bonee

nonHasi, BA 6,0
akTuBHas, BT 1,5
MoTpebnsemas
MOLLHOCTb B LienK
0,6
Toka He bonee,
BA
Bec, He Gonee, kr 3,2 4.6
[abapuTHble
pa3MEpb!, MM 2831117411129 313,51117411129
YcTaHoBOYHbIE
pasmepbl, MM 2100155
Cpeansn Hapa- 37500 70000
©oTka Ha oTkas, 4
Cpok cnyx6bl, 32
ner
MexnoBepouHblii 8
WHTEpBarn, net
TV 4228-040- 4228-047- 4228-051-
00226023-98 00226023-99 00226023-01
OKn 42-2836 42-2835 42-2835
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Mpumeyanue. CuyeTumkm KraccupuunpyloTca No HOMepy paspa-
6otkn. Ctpyktypa ycnoBHoro ob6osHaueHuss CA4(Y) 5[*]T: CA—
CYETYMK TpexdasHbin, 4 — YeTblpeXnNpPOBOAHbIN; Y — TpaHcdop-
maTtopHein; 5 — npegnpuatme OAO M33I; [*] — nopsakosbIv
Homep paspaboTku: 10; 14; 18; T — TenemeTpruyECKNi BbIXOA,

Puc. MN2.8. TpexdasHble NHAYKLMOHHBIE CHETUYNKN INEKTPOIHEPTUN:
a — CA4Y-510, 6 — CA4-514, e — CA4-518

VRN
N

(1] el el e

FanY
N
Fah\
A\
VN
N

[l il Bl o
L1 |_

L2 °
L3 L o
N - 6

Punc. M2.9. Cxembl BkNtoYEHNS TPEXADA3HBIX NHAYKLUMOHHBIX CHETUMKOB
anekTpoaHeprun: a — CA4Y-510, 6 — CA4-514 n CA4-518
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M2.3. CyeTUMKUN INEKTPOIHEPIrUn
oaHo(ha3HbIe INEeKTPOHHO-
MexaHUu4yeckue

Texauueckue

napaMeTpbL HCKOTOPbIX MoAesei

QJICKTPOHHO-

MEXaHUUYECKUX U DJIEKTPOHHBIX CHETUUKOB DJICKTPOIHEPrUH MPUBEACHbI
B Tabn. [12.3.1 u I12.3.2, uX BHELIHUN BUA U CXEMbl BKJIFOUECHHUSI — Ha
puc. [12.10—I12.12 cooTBeTCTBEHHO.

Tabnuya lM2.3.1. TexHuyeckue napamempb 0OHOA3HBIX EKMPOHHO-
MexaHUYeCKUX CHeMYUKo8

MapameTtp

Mapka cueTumka

L13-2705 C03-52/50* cono*

| C0-2A05

HomuHanbHoe Hanpsi-
XEHNe KOHTPOmMu-
pyemoli cetu, B

220

[mana3oH n3ameHeHusi
HanpsKeHWst KOHTPO-
nnpyemoi cetn, B

187-242 - 17611242

HoMuHanbHbIR TOK
Harpysku, A

5 5-50 (5-60) 10-80

10

MakcumanbHbIA TOK
Harpysku, A

50 - 10-100

50

MuHMManbHbIA TOK
Harpysku, A

0,25 - 5-60

KpaTkoBpemeHHas!
neperpy3aka no Toky, A

150 - -

HomunHanbHas
4YacToTa KOHTPO-
nnpyemon cetu, 'y

50

[nanasoH n3ameHeHus
4acToTbl KOHTPONN-
pyemoi ceTu, Ny

47,5-52,5 - -

[MonHaa MoLHOCTb,
notpebnsiemas Lenbo
Toka, He bonee, BA

0,05 0,3 05

AKTMBHas MOLLHOCTb,
noTpebnsemas B Luenu
HanpskeHus,

He Gonee, BT

25 - 20

1.3
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Tabnuua 12.3.1 (okoH4YaHue)

Mapka cueTumka

MapameTtp
L13-2705 C03-52/50* cono* CO-3A05
[MonHaa MoLHOCTb,
noTpebnsemas B uenn _ 10 8.0 5.5
HanpsHKEHWS,
He Gonee, BA
Knacc TouHoCcTH B
AnanasoHe Harpysok .
1. 1000% HOMWH. 2,0 1,0unn 2,0 1,0; 2,0 1,0
ToKa
KoadbpmumeHT nepe-
/a4y 0OCHOBHOTO nepe- 16 000 _ _ _
JaoLLero ycTpoicTea,
mMn./kBTy
MexnoBepouHblii 16 6
WHTEpBan, ner
Pabounii ananasoH ot -40 oT =25
Temnepartyp, °C - Jo +60 Jo +55 =35 fo +55
CpepHui cpok 30 32 30 _
cnyx6ebl, net
MNepepaToyHble 6400 nnun
yucna, umn./kBT - 4000, 6400 3200 -
labapuTHble 21501340113
pasmepbl, MM (Kpyrnbin
Kopnyc)
11412060771 | 2081113511113 20811321169,3 200071211196
(npsimoyronb-
HbIA KOpPMYC)
Macca, He bonee, kr - 0,6 0,7 -

*MoryT 3KCnnyaTMpoBaTbCA aBTOHOMHO M B COCTaBE aBTOMAaTU3MPOBAHHOW CUCTEMbI
KOHTpONA 1 yyeTa anektpoaHeprum (ACKY3) ¢ ncnonb3oBaHneM UMnynbCHOro Bbixoga.

OcobeHHocTn cyeTynka CO3-52: HanuumMe CBETOAMOAHOIO MHAMKaTopa paboTbl U
TENemMeTpMYEeCcKoro Bbixoaa, ncnonb3osaHne SMD-moHTaxa.

OcobeHHocTn cyetumka COJIO: paclwmpeHHbld guana3oH pabounx Temneparyp;
CYETUYMK MMEET LUECTU- UNU CeMUPaspPsaHbIA anekTpomexaHndeckuin (OM) cuUeTHBbIN
MEXaHU3M, yCTOI7IHI/IBbII7I K 3NMEeKTPOMarHUTHbLIM BOS,D,eIZCTBI/IHM, nnn Xungkokpucran-
NUYECKUI MHAMKATOP; TEXHONMOMMYECKNIA 3amnac Mo Kraccy TOYHOCTM; CHETYUK HEKpU-
TUYEeH K yrnam OTKIOHEHUA OT BEePTUKanbHOrO NOJSIOXKEHUA; 3anta OT XULLEeHUA
3IEKTPOSHEPTUU; UMEET Te Xe rabapUTHO-yCTaHOBOYHbIE Pa3Mepbl, YTO U UHAYKLIVOH-

Hbl€ CHeTYUKN.
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e

Puc. M2.10. CYeTUnKM aNeKTPO3HePrun ogHodasHble aNEKTPOHHO-MEXaHNYeCcKMNe:
a — LI3-2705, 6 — COJNO, 8 — CO3-52/50, e — CO-3A05

:'Z'
g O
1 n+ 3 4 nz2- 5 [ — reHepaTop
® — hasa
r_, | I — ocHoBHOE NepeparoLee YCTPONCTBO CHETHMKa
O] L H (M1+):(N2-) — KOHTaKTbI UCMbITATENbHOIO BbIXOAA
0
n
a
& — hasa
[0} | [ 2; 5 — KOHTaKTbl UCTIbITATENbHOTO BbIXOAA
220B ——H
0
0
n
6

Puc. M2.11. CxeMbl BKNIOYEHNA CHETUMKA 3IEKTPO3IHEPIMM OQHO(A3HOro
3NEKTPOHHO-MexaHu4eckoro mogenu "Cono"; @ — MoAenu ¢ KpyribiM Koprnycom,
6 — Mofenu c NPsIMOYrosibHbIM KOPNYCOM CO BCTPOEHHBIM LLYHTOM
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CYeTUYUKN INEeKTPUUYECKON IHEePrum
3NeKTPOHHbIe ogHoda3Hble L192736M
(oaHoTapudHbIe) n 327061
(MHOorotapudgHbie)

DJIEKTPOHHbBIE CUETUMKH NPEeAHA3HAYEHbI AJ151 TOUHOTO y4yeTa ObITOBO-
ro noTpeOjaeHUs aKTMBHOM SJCKTPOIHEPrud B OOHO]A3HBIX IBYXIPO-
BOJIHBIX CETAX MepeMeHHOro Toka yactoroil 50 I'u. Cuerunku MoryT uc-
MOJb30BAaTECS U B KaUeCTBE JATUMKa Ui TEIEU3MEPEHHUs] MOLIHOCTH B
UH(OPMALIMOHHO-N3MEPUTESILHBIX CHCTEMAX Y4yeTa DJIGKTPO3HEPryu.
DJEeKTPOHHBIE CHETUUKU HE MMEIOT OBIDKYLLMXCS YacTel, Onarogaps ye-
MY YBEIMUYMBAIOTCS BPEMEHHOW pecypc W yJyuluaeTcs TemnepaTypHbIid
PEKUM UX padOTHI.

OnekTpoHHbld cueTunk 1122736M ¢ wyHTOBBIM npeoOpasoparesiem
TOKa MpeJHa3HAYeH 715l M3MEPEHHUS U yueTa aKTUBHOHN 3HEPruu B OAHO-
(dasHbIX LeMnsxX MNepeMeHHOro ToKa W Mepeiadu TeleMEeTPUYECKOW WH-
(dopMaLMHK O PacxoxyeMOl 31eKTPOIHEeprun npu padore B aBTOMATH3U-
POBaHHBIX CUCTEMax KOHTPOJIS U yueTa anekTposnepruu (ACKYD).

DHeproHezaBucuMas namsath cderunka [[32706111 obecrieunBaer co-
XpaHeHWe Pe3y/bTaToOB yuyeTa M WX BbIBOJA HA MH/MKALMIO MPH MOJHOM
OTKJIIOYEHUH OT muTaroweit cetu B TeueHue 10 nmer. Tum kpereHus
cueruuka: [l — wkadnoii.

Cuetuuk 1[32736M BBINOIHEH B TUIIOBOM KOPIYCE U MOJHOCTBIO OT-
Beuaer tpedosanusim ['OCT 30207-94 (MDK 1036).

CUeTYUKH BBIMYCKAKOTCS B Pa3IMYHBIX HCTIOJHEHUSX, B TOM 4HUCIE
ofecrneuunBaiolMX yueT NOCTOSHHOM COCTaBIsItoUIeH TOKa Harpy3ku. M3-
rotoputeds 3TuX cuerdnkoB — OO0 "UDA3Z-DJIIIPU" (T. YUebokcapsi,
http://www.elpri.ru/).

Ceprudukar coorercteus LD 2736M — Ne POCC. RU.ME48.B01515.
Cuerunk 3aHeceH B TOCYJAPCTBEHHbIH pPEecTp CpPEeACTB M3MEpeHHH noa
Ne 26372-04.

Cepruduxkar coorsercraus 113 2706111 — Ne POCC. RU.ME48.B01650.

CueTyMK 3aHECeH B TOCYIApCTBEHHBIH peecTp CPeACTB M3MEPEHHUI
noa Ne 26372-04.
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OTnuunTenbHbIe 0COOEHHOCTH SJICKTPOHHBIX CUCTHHUKOB!

® rajlbBaHUYECKU MU30JIMPOBAHBI OT CXEMbl YUeTa U CHA0XKEHbI Tejie-
METPUUYECKUM BbIXOJ/IOM JJIsl Iepeaaun UHGOpMaLIUU;

® IIMPOKHUI AUAana3oH paboyMuX TEMIEpaTyp OKpPYKaroLei cpeasbl;

e BbICOKas neperpy3ouHas crnocobHOCTh ¢ obecneueHrueM TOUHOCTH
yueTa B LLIPOKOM AHara3oHe TOKOB;

® HCEYYBCTBUTECJILHOCTL K BO3ACUCTBUAM BHEIIHUX SJICKTPOMATrHUT-
HBIX IOJCH HU3MCPUTCIIBHOI'O KaHaJla U CHETHOI'O MCXAHU3MA,

® YCTaHOBOYHbIC pa3Mepbl YHU(PULMPOBAHbI C pa3MepamMu UHAYKLIU-
OHHBIX OJAHO(A3HbIX CUETUHKOB.

Tabnuua lM2.3.2. TexHu4eckue napamempbl 371EKMPOHHbIX CHEMYUKO8

HaumeHoBaHue L132736M L32706LU

Knacc To4HOCTM B AnanasoHe Harpy3ok

1...1000% HOMMHaNbLHOrO TOKa 1.0 1.0:20

Yuncno BpeMEeHHbIX TapUPHbIX 30H yyeTa 1 ot 14808

HoMuHanbHOE Hanps»XeHWe KOHTPONMpPyeMOon

cetu, B 220

[nana3oH nameHeHns Hanps>XXeHna

- 187-242
KOHTpOnMpyemow cetu, B

HomunHanbHas yactoTa KOHTponmpyemown cetu, Iy 50

[nanasoH n3mMeHeHNsa 4acToTbl KOHTPONNPYEMOWN

47,5152,5
cetu, 'y

HomuHanbHbI TOK HAarpy3ku, A 5

MwuHnmManeHbIA TOK Harpy3kn, A 0,25

MakcumaneHbI TOK Harpy3kn, A 50 40, 50, 60

AKTMBHas 1 NOnMHas MOLUHOCTb, n0Tpe6n;|emaﬂ

B Lienu HanpsixxeHus, He 6onee, BA 4 5

KpaTkoBpemeHHas neperpyska no Toky B TeUeHUe

0,01 ¢ (ans Li32705) 1 0,5 ¢ (Ans LI32706LLI), A 150150

MonHas MOWHOCTL, NoTpebnaemas Lensio Toka,

He bonee, BA 005
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Tabnuuya 12.3.2 (okoH4aHue)

HanmeHoBaHue LU32736M L32706LU
[ononHuTenbHas NOrpeLHoCTb, Bbl3aBaHHas
BHELLHNUM NOCTOAHHLIM MarHUTHbLIM NOMNem Ans 13 (06)

cyetyukoB knacca 1,0 (2,0), He 6onee, %

Mopor 4yBCTBMTENBHOCTM ANt CHETUYMKA Knacca
ToyHocTtn 1,0 (2,0), A

0,0125 (0,025)

RS-232
NHTepdelic cesan ¢ IBM BepxHero ypoBHs O

(RS-485)
KoathpmumneHT nepegaym TenemeTpu4eckoro 1000—8000 3200
KaHana, nmn./k BTy
MexnpoBepoyHbIi MHTEpBan, neT 16 10
OnanasoH paboumx Temnepatyp, 1C oT 1140 po +50| ot 7120 po +50

CpepnHuin cpok crnyx6bl A0 KanMTanbHOro

30
pPeMOHTa, net
CreneHb 3awwuThl P51
[[apaHTUAHBIA CPOK aKkcnyaTauuu, neT 5

rabapuTHble pasmepsbl
(wupwnHallBbicoTa IrnybuHa), Mm

21001340113 | 1141206171

Macca, He 6onee, Kkr

0,7

6

Puc. M2.12. CueTunkmn aneKTPOIHEPTNN INEKTPOHHbIE OfHOMa3Hble: a — L|32736M
(ogHoTapudHbIn), 6 — cxema BkntodeHus LIS2736M, ¢ — L3-2706LU (MHOroTaprdpHbIiA)



370 lMpunoxeHus

M2.4. ABTOMaTuuyeckKue BbIKNo4YaTenu
AE1000 u AE2000

ABTOMaTnyeckue Bblknro4vaTtenu AE2000

Aptomarudeckue Boikmovareau AE2000 (puc. 112.13) npeanaznaue-
HBI TSI TIPOBEJICHUS] TOKA B HOPMAJIbHOM PEXHME B BIEKTPUUYECKUX Iie-
nsix HanpspkeHuem a0 380 B, nepemennoro toka uactotsl 50, 60 I'u, gt
3aIUTHI SJIEKTPUUECKUX TeTIel OT TOKOB KOPOTKOTO 3aMbIKAHUS U TOKOB
neperpy3Ku, Jijisi 3alluThl, NYCKA U OCTAHOBKM aCHHXPOHHBIX 3JIEKTPO-
JIBUATaTeNIell ¢ KOPOTKO3aMKHYTBIM POTOPOM, a TaK)Ke IS OTlepaTUBHBIX
BKJIFOUEHUH W OTKIIIOYEHMH yKa3aHHbIX Lened ¢ yactotod no 30 BkitO-
YeHUH B 4ac.

8 e

Puc. M2.13. BHeLWHWIA BUA aBTOMaTMYECKMX BbIKOYaTENEN:
a — AE 2056MM, 6 — AE 2066, 8 — AE 2046M IP 20, 2 — AE 2056MTI1
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CTpyKTypa ycrnoBHOro obosHa4yeHus
aBTOMaTuUyYeckux Bbikntouvateneun AE2000

Knacc M3HOCOCTOMKOCTU
Knumarnyeckoe ncnonHeHue v kateropus
pasmeLleHns no FOCT 15150-69,
[OCT 15543-70,
CteneHb 3awymthl no FOCT 14255-69
McnonHeHne B 3aBUCUMOCTU OT KOMMNEHCaUum
N PErynupoBKiM HOMUHAMNBbHOIO TOKa TENSI0BOrO
pacuenutens
Hanuune pononHuTenbHbIX pacuenuteneii
Hannune cBoGOAHbIX KOHTAaKTOB
Yucno nontocos
Pa3mep Bblk/4aTens B 3aBUC. OT HOMUWH. ToKa
MopsAKoBLI HOMEpP pa3paboTku

HaseaHue cepun

PacwudpoBka 0603Ha4YeHMA aBTOMaTUYECKUX
Bblkntoyatenen AE2000

Pasmep aBTOMaTHUECKOIO BBLIKJIIOUATEJIS B 3aBUCUMOCTH OT HOMMU-
HajabHOro roka: 2 — 16 A; 3 —25A;4—63 A;5—100A;6 —
160 A.

¢ Uucno momocos: 2 — ABYXIOJIKOCHBIC € 3JICKTPOMAIrHUTHBIM pac-

uenuresneM B radapure TPEXIOJIIOCHOTO; 3 — TPEeXMOJIOCHbIE C
3JIEKTPOMArHUTHBIM pacLenuresneM; 4 — OJHOMOMIOCHBIE C 3J1eK-
TPOMAarHUTHBIM U TEIUIOBBIM PACLCTIUTENSIMHU; 5 — ABYXIOJEOC-
HBIE C BJCKTPOMArHUTHBIM W TEIUIOBBIM pacLenuTe/siMu B raba-
pHUTE TPEXTOMIOCHOT0; 6 — TPEXMOOCHBIE ¢ 3IEKTPOMAarHUTHBIM
W TEIUIOBBIM PACUENUTEISIMU; 7 — UYETBIPEXIOMIOCHBIE C 3JIEK-
TPOMAarHUTHBIM pacLENUTeNeM; § — YeThIPeXIONIOCHBIE C 3JIeK-
TPOMAarHUTHBIM U TETJIOBBIM PACLCIIUTENSIMHU.

Hanuune cBOoOOAHBIX KOHTAKTOB: 1 — 6€3 ¢cBOOOAHOrO KOHTAKTA;
2—13;3— 1p; 4 — 13 u Ip (3 — KOHTAKT Ha 3aMbIKaHUe, p —
Ha pa3MbiKaHue).
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e Hanuuue ponosnuHutesbHbIX pacuenureiied: 0 — 6e3 1ononHu-
TEJILHOTO paclenuTelis; | — MHHUMAabHBIN paclienuTenb Hanps-
JKeHus1; 2 — HE3aBUCHMbIM PacUenuTe/lb; 3 — MUHUMAJIbHbIH U
HE3aBUCHMBIN PACIICTIMTENTH HAMPSKCHUS.

e lcnonHeHre B 3aBUCHMOCTH OT KOMIICHCAIIMUA M PETyJTUPOBKH HO-
MUHA/ILHOIO TOKAa TEIJIOBOro pacuenureis: P— peryiauposka
HOMUHAJILHOTO TOKA TEIUIOBBIX paciienuTele W TeMrepaTypHas
KomreHcauusi; H — peryjivpoBka HOMUHABHOIO TOKA TEIIOBbLIX
pacuenurenei 6e3 TemneparypHoli kommneHcaiuu;, b — 6e3 pery-
JIMPOBKU W KOMIEHCALMU JIsl PACHPECIUTE/bHbIX IMYHKTOB (C
YMeHbIIIeHHbIMU rabaputamu); O — 0e3 perylIupoBKH U KOMIICH-
caluH.

e Crenenb 3awmtel no 'OCT 14255-69: 00 — IP00; 20 — IP20;
54 — IP54.

e Kiacc uzHococToiikocTu: A — nepBblid; b — BTOpOI.

OCHOBHbIe TeXHU4YeCKue napameTpbl
OO HOMONICHbIX aBTOMaTU4YeCKUX
Bbikntoyatenen AE1000, AE2000

["'abapuTHbie U yCTaHOBOUYHbIE pa3Mepbl OAHOMOIOCHBIX aBTOMATHYe-
ckux Beimrouateneli AE mpuBenens! B Tabm. [12.4.1 u Ha puc. [12.14,
TEXHWYECKHE XapakTepucTuku — B Taba. [12.4.2.

Tabnuya M2.4.1. FabapumHbie u yCmaHO80YHbIE Pa3MePbI OOHOMOOCHbIX
asmomamuyeckux ebiknoyamenel AE

Pa3mepbl
Twun aBTOMaTUYECKOro (puc. M2.14), Mm
BbIKJIlOYaTens
A1 B C D A2 E F
AE2044 88 164 25 58 110 15 155
AE2544 90 145 25 7 105 15 135
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Puc. MN2.14. lN'abapwuTHble (a) n yctaHoBOYHbIE (6)
pa3mepbl O4HOMOJOCHBIX aBTOMAaTUYECKMX BblkntoyaTenein AE

Tabnuuya 2.4.2. TexHu4Yeckue xapakmepucmuku OOHOMOTOCHbIX
asmomamuyeckux ebikntoyamenel AE

Tun BbikntovyaTens

AE1031

AE2044

AE2544

HoMuHanbHbIA TOK
cpabatbiBaHus, A

25

63

63

HomunHanbHoe
HanpsbxeHve, B

380

Tok cpabaTtbiBaHUs oT
HOMWHanbHOro, %

1,25,1,5

2,510

MoTpebnsaemas
MOLLHOCTb, BT

12

HoMuHanbHbIN pexum

MpoJoMmKNTENBHBIN

Tok oTceukun, A

15

12

HomuHaneHbIE TOKK
MaKCMManbHbIX
pacuenutenen, A

6; 10; 16; 20;
25

10; 12,5; 16; 20;
25; 31,5; 40; 50;
63

0,6;0,8;1;1,25; 1,5; 2;
2,5:3,15;: 4; 5; 6,3; 8; 10;
12,5; 16; 20; 25; 31,5;
40; 50; 63

KOMMyTaLI,I/IOHHaH
N3HOCOCTOMKOCTb, LMKIOB

20

000

25000

CeueHne BHeLLHNX
NPOBOAHMKOB,
NPUCOEaUHAEMbIX K
KOHTaKTam Lenu, Mm?

106

1,5025

1,5016

Twvn pacuenutens

OnekTpo-
MarHUTHbIN

KomMBuHMpOBaHHbIiA
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OcHOBHble TeXxHU4YecKue napameTpbl
TPEeXnosIloCHbIX aBTOMaTU4YeCKNX
BblKntoyartenen cepumn AE2000

["'abapuTHble U YCTaHOBOYHbIE pa3MepPbl TPEXMOJIOCHBIX aBTOMATHYe-
ckux BeIKmouateneli AE mpuBenensl B Tabm. [12.4.3 u nHa puc. [12.15,
TEXHWYECKHE XapakTepucTuku — B Taba. [12.4.4.

Tabnuya lM2.4.3. abapumHbie u yCmMaHO804YHbIE Pa3MePb! MPEXMOHOCHbIX
asmomamuyeckux ebiknoyamenel AE

Tun aBTOMaTHYeckoro Pasmepe! (puc. M2.15), Mm
BbIKJIlOYaTENS A B c D E F
AE2030M 85 107 56 72 19 92
AE2040M 105 145 75 90 16 136
AE2040 25 194
AE2050MM 120 207 75 100 16 132
AE2050MT1 25 194
AE2060 105 215 112 70 100 200

Puc. MN2.15. N'abapwuTHble (a) n yctaHoBO4YHbIE (6)
pa3mMepbl TPEXMOMIOCHBIX aBTOMAaTUYECKMX BblkntoyaTenen AE
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Tabnuya [12.4.4. TexHUYECKUE XapPaKmMepUCMUKU MpexnoatoCHbIX
asmomamuyeckux ebikntovamenel AE

Tun
BbIKNnouaTens

AE2030MM

AE2040M

AE2040

AE2050MM

AE2050MI1

AE2060

Kareropus

A

Tok oTceuku, A

12

HomuHanbHbI
TOK pacuenu-
Tens, A

0,31750

0,61163

161763

8071160

1611100

1671160

HomuHanbHbI
TOK BbIKIOYa-
Tens, A

50

63

100

160

OObwee yncno
LIMKIOB
BKJ1./BbIK.

63 000

40 000

10 000

25000

40 00

Macca, kr
0e3 KOHTaKToB

0,38

0,93

1,41

1,29

6,3

2,3

C KOHTaKkTammn

04

0,97

1,6

1,32

6,3

2,53

Tabnuuya 12.4.5. HomuHansHbie MOKU MakcuMalsibHbIX pacuenumeneli moka
asmomamuyeckux sbiktoyamenel

Tun aBTOMaTU4eCKOro

HomuHanbHbIe TOKK, A

BbIKIlOYaTens

AE2030MM 0,3;0,4;0,5;0,6;0,8; 1; 1,25; 1,6; 2; 2,5; 3,15, 4; 5, 6,3;
8; 10; 12,5; 16; 20; 25; 31,5; 40; 50

AE2040M 0,6;0,8; 1; 1,25; 1,6; 2; 2,5; 3,15; 4, 5; 6,3; 8; 10; 12,5;
16; 20; 25; 31,5; 40; 50; 63

AE2040 16; 20; 25; 31,5; 40; 50; 63

AE2050 80; 100

AE2050MM 80; 100

AE2050MI1 16; 20; 25; 31,5; 40; 50; 63; 80; 100

AE2060

16; 20; 25; 31,5; 40; 50; 63; 80; 100; 125; 160
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Mpumeyanue. 3axmMbl aBTOMATUYECKMX BbIKIOYATENEN Aonyc-
KaloT NPUCOeUHEHME KaK MEeOHbIX, TaK U anioMUHUEBbLIX NMPOBOA-
HUKOB Ce4YeHnem cornacHo tabn. [12.4.6, 3axumbl BCnomMoraTerb-
Hou uenn — ceveHnem ot 0,5 0o 2,5 MM,

Tabnuuya 2.4.6. CeyeHusi npo8OOHUKO8, NOOCOEOUHSIEMbIX
K a8MmoMamuyeckumM ebIKIYamensim, Mm?

MuHumanbHoe MakcumanbHoe
Tun aBTOMaTU4YeCcKoro
BbIKJIlOYaTens rmokoro XecTtkoro
(MegHoro) (oAHO- MMM MHOTOXWUITbHOTO)
AE 2030MM 25 4
AE 2040M 1,5
16 25

AE 2040
AE 2050MM

6 35 50
AE 2050M0M
AE 2060 10 95

M2.5. ABTOmaTuueckue
BbiknouyaTenu All 50

Aptomatnueckue Beikarouatenu All 50b npegnazHauyeHbl a7 3allu-
Tbl OT MEPErpy30K M KOPOTKUX 3aMbIKAHWUH ANEKTPUUECKUX LIeNe Ha-
npsbkenueMm 1o 220 B nocrosiHHOro toka, no 500 B mepemeHHoro Toka
yactoTbl 500160 'L, onepaTHBHBIX BKJIIOYEHUN M OTKIOUECHHH yKa3aH-
HbIX Lened ¢ uactotoli 10 30 BKIOUEHUH B Uac, B TOM UMC/IE AJid MycKa,
3aIWTHI U OTKITIOYEHHS DIEKTPOIBUTATEISH.
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CTpyKTypa ycrnoBHOro obosHa4yeHus
aBTOMaTuyeckux Bbiknrodateneun All

Knnmartumyeckoe ncrnonHeHne n Karteropus
pasMeLleHust
[JononHuTenbHbLIe pacuenurenu
KonuyecTBo 1 BUA MaKCUMarbHOrO pacLenuTesst Toka

Cepus

Bo3MOXHble 0603Ha4YeHMA aBTOMaTUYECKUX
BblKntoyartenen cepum All

MakcuManbHble paciienuTend Toka: M — anekrpoMarauTHeiid, T —
TerioBol. JlononaHurensHble pacuenurenn: H— mMunumanbHblii pacue-
nuTeNb HanpsokeHus; | — HezaBucHMBIN pacuenurtensb; O — MakcH-
MaJibHBIA pacUenuTe/ib TOKa B HyJeBOM mnpoBoae. Knumaruueckoe uc-
nonuenne (Y, XJI, T) u xareropum pazmemenus (2, 3, 5): V3; T3;
XJI5 — 6e3 pononHutenbHol obonouku; Y2; T2; XJI5 — B aonosHu-
TelbHOH obonouke IP54.

OCHOBHbIe TeEXHUYECKUE NnapamMmeTpbl
aBToOMaTUYecKkux BbiknroyaTeneun All
ra6apI/ITHLIe 41 YCTaHOBOLIHLIe pasMepLI ABTOMATHUYCCKHUX BBIKJIKOYA-

tesned All npuseaenst B Tabn. 112.5.1 u Ha puc. [12.16, Texnuyeckue xa-
pakTepuctuku — B Tabn. [12.5.2.

Tabnuya 12.5.1. FabapumHbie u ycmaHO804HbIe pa3Mepbl a8MoMamu4eCcKux
sbikntovamened Al

Tun aBTOMaTU4YECKOro Pasmepb! (puc. N2.16), vm

BblKnovyarTens B h L H A c

All 5062MT 81 89 |138,5|108,5| 57 116

All 5063MT 103 89 |138,5|108,5| 785 | 116
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6

Puc. MN2.16. NabapuTHble (a) n ycTaHOBOYHbIE (6) pa3mepbl
TPEXMNOSOCHbLIX aBTOMaTUYECKMX BbikntovaTenein All

Tabnuya l12.5.2. OCHO8HbIE MEXHUYECKUE XapakmepuCmuKu asmomMamu4eCckux

sbiktoyamenel Al
Tun aBTOMaTM4YeCcKoro BbIKIO4YaTens AN5062MT AN5063MT
HomuHanbHoe HanpsiKeHne NnepeMeHHoro [0 500

ToKa, B

LLIkana HOMUHanbHbIX TOKOB pacuenutenen, A

1,6; 2,5; 4; 6,3; 10; 16; 25; 40; 50; 63

YcTaHoBKa Mo TOKYy MIHOBEHHOrO cpabaTbl-

3,5n10
BaHuA, A
M3HococToMKOCTL: 0bLas 1 KOMMyTaLnoHHas 50 000

(umknos)

Macca, He Bonee, kr

Tabnuua l12.5.3. BapuaHmbl npucoeduHeHUs1 BHEWHUX MPo80OHUKO8

K asmomamuyeckuM ebikmnrodamernsam All

N3roToBUTENE aBT.
BbIKNOYaTenew)

H
anuuyue MaTtepuan BHEWHUX UcnonHeHue CeyeHne BHEWHUX
KabenbHbIX | NPOBOAHUKOB, NpUcoe- KabenbHbIX 2
NPOBOAHUKOB, MM
HAaKOHEYHUKOB | AUHAEMbIX K KOHTaKTaM | HaKOHEYHWUKOB
_ O Ot1,50806,0
Het Mepb, antoMuHWA BKAIOUATENLHO
Meab O
E Cneu,. (BbInosnHe- Jo 25
CTb
. Hbl Ha 3aBofe-
AIOMUHWIA A BKITHOUUTENBHO
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MNM2.6. Konoaku knemmHblie Tuna CO

BHewnuii Bua kaemMMubix kojoaok CO2-2,5 u CO3-2,5 npuBeneH Ha
puc. [12.17, ux rabaputHble pa3zmepbl — Ha puc. [12.18, TexHuveckue
napamerpsl — B Tab. 112.6.1.

Puc. MN2.17. BHewHuin BUA knemmHblx korogok CO2-2,5 n CO3-2,5
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Pwuc. MN2.18. NabapuTtHble pasmepbl konogok CO2-2,5 n CO3-2,5

Tabnuua 12.6.1. TexHu4YecKue napamempbl KornodoK knemmHbix CO2-2,5 u CO3-2,5

MakcumanbHoe Homu-
MaTtepuan Yac-
Tun Yucno | ceueHue npu- HarnbHOEe Homunanb-
nposopg- TOTa, .
KOJIOOAKWA | KIIEMM | COeAUuHsieMbIX Hanpsxe- HbIN TOK, A
2 HUKa My
npoBOAOB, MM Hue, B
C0O2-2,
5220 yXn3| 2 Mene, 50
[o 2,5 antoOMUHNA, 220 10
CO3-2, -
3 antomo-meab
5/220 YXJI3
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N2.7. Konoaku knemmHble Tuna
COB-2,50-103 n COB-4,00-602

Bremnuit Bug v rabapuTHble pa3Mepbl KIeMMHBIX Koiogok COB-
2,50-103 u COB-4,00-602 mpuBenenst B Tadn. [12.7.1 u Ha puc. [12.19,
WX TeXHUYeckhe mnapameTpbl — B TaOum. [12.7.2, cTpykTypa ycIOBHOTO
obozHavyenuss — Ha puc. [12.20.

Tabnuuya M2.7.1. FabapumHbie U yCmMaHOB80YHbIE pa3mMepbl KOMOOKU KIEMMHOU
muna COB-2,50-103 u COB-4,00-602

Tun Konoakun Pa3mepbl (puc. 12.19), mm

L B H | b
COB-2,50-103 [o 116,56 26 19,5 12 10
C OB-4,00-602 24 40 25 14 12

Puc. M2.19. O6wwit Bua, rabapuTHble N yCTAaHOBOYHbIE pa3Mepbl KONOAKU
KreMmmHol ceeToTexHndeckol Tuna COB-2,50-103 n COB-4,00-602
(1 — BUMHT, 2 — Kopnyc, 3 — NPWKUMHOW KOHTaKT)
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Tabnuuya M2.7.2. OcHOBHbIE napamempsbi KOJI0O0K KIIEMMHbIX mura
COB-2,50-103 u COB-4,00-602

MakcumanbHoe ceye- | HomuHanbHoe Homu-
Tun . YacToTa
HUE NPUCOEeANHAEMbIX | HanpsbkeHue, | HamnbHbIN
KOnoaku 2 cetu, Ny
npoBOAOB, MM B TOK, A
COB-2,50-
103 o 2,50 250 10
380 50; 60
COB-4,00- (C HM3KO-
602 Ao 4,00 BOJTbTHbIM 16
NMMYSIbCOM)

Buga knMMatuyeckoro ncnonHeHns
no NOCT 15150-69: YXJ12 nnn O4
Yuncno cekuyui (cebiwe AByx): 3, 4, 5, 6, 8, 10

Touka (4151 KONOAOK CBbILIE ABYX CEKLWIA)

Homep mogndukaumm: 103 nnm 602
MakcumanbHoe cedeHne npucoeamHsieMblx Nposoaos: 2,50 unu 4,00 mm?
BWHTOBOW KOHTAKTHbIN 32KMM CO CTaHAAPTHbIMW BUHTaAMW

K cBeToBbIM Nprbopam C yCTaHOBOYHbLIMU OTBEPCTUSIMU

Puc. M2.20. CtpykTypa ycroBHOro 0603Ha4yeHus KONoAKu KNEMMHON Tuna
COB-2,50-103 n COB-4,00-602
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N3onupoBaHHble HAKOHEYHUKHU
AOJiS ONPecCcOBKMU
MHOTOMNpPOBOJIOYHbIX NPOBOAOB

OCHOBHbIE XapaKTEPUCTUKHU LUThIPEBbIX HAKOHEYHUKOB Tuna HIIBU
(puc. I13.1, Tabn. I13.1.1):

e Marepuan KOHHeKTopa — Meap M1 ;

®  [OKPbITHE — DJIEKTPOJIUTHUECKOE JTYKEHUE;

e MaTepual uzonALuu — nonuBuHunxiopug (I11BX);

e TemneparypHblii q1uanazon — ot 10 go +75 °C;

e pHcTpyMeHT ans omnpeccoBkd — [IKB-6, TIKBk-6, IIKBk-16,

TIKB-35, IIKHy-6.

Pwuc. MN3.1. HakoHeYHMK WTbIpeBOWA
BTYNOYHbIA N30NNPOBAaHHbLIN
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Tabnuya lM13.1.1. HakoHeYHUKU wmbipesbie 8MyOYHbIE U30TUPO8AHHbIE

Pa3mepbl, MM Ceyenme User Liena

Aptukyn| HaumeHoBaHue 2 | m3onsa- ’

MM pyo6.

L4 L d d, uun

K 0501 HLBsW 0,5-8 (KBT) | 8,0 |14,0 0,40
2610 0,5 Benbi

K 0502 | HLeW 0,5-10 (KBT) {10,0|16,0 0,42

K 0503 | HLeW 0,75-8 (KBT) | 8,0 |14,0
28112 0,75 Cepbin | 0,42
K 0504 | HLWeW 0,75-12 (KBT) {12,0|18,0

K 0505 HLBsW 1,0-8 (KBT) | 8,0 |{15,0 0,42
3014 1,0 KpacHblii

K 0506 | HLsW 1,0-12 (KBT) {12,0(19,0 0,49

K 0507 HLBsW 1,5-8 (KBT) | 8,0 |15,0 0,50
3517 1,5 YepHblii

K 0508 | HLUsW 1,5-18 (KBT) {18,0|25,0 0,67

K 0509 HLBsW 2,5-8 (KBT) | 8,0 |15,0 0,56
42122 2,5 CuHni

K 0510 | HLeW 2,5-18 (KBT) {18,0|25,0 0,81

K 0511 HLBsW 4,0-9 (KBT) | 9,0 |{17,0 0,78
48128 4.0 Cepblii

K 0512 | HLsW 4,0-18 (KBT) {18,0|26,0 1,26

K 0513 | HLUeW 6,0-12 (KBT) {12,0/20,0 1,26
6,335 6,0 XenTbi

K 0514 | HLIeW 6,0-18 (KBT) {18,0|26,0 1,58

K 0515 | HLWsW 10,0-12 (KBT) {12,0|21,0 1,87
76145 10,0 KpacHblii

K 0516 | HLeW 10,0-18 (KBT) {18,0|27,0 2,14

K 0517 | HWsW 16,0-12 (KBT) {12,0|21,0 2,05
88|58 16,0 CurHni

K 0518 | HLeW 16,0-18 (KBT) {18,0|27,0 2,67

K 0519 | HLWeW 25,0-16 (KBT) [ 16,0|27,0 2,79
11,21 7,3 25,0 Xentbl

K 0520 | HLWBW 25,0-22 (KBT) {22,0|33,0 3,39

K 0521 | HLWeW 35,0-16 (KBT) [ 16,0|30,0 3,64
12,3] 8,3 35,0 KpacHblii

K 0522 | HLWBW 35,0-25 (KBT) {25,0|39,0 4,86
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DIN-peiika 291
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Boposnonen 208
ocobennoctu 209

B

Barrmerp 37

Boast™eTp 6, 83

BrikmouaTtenu 370
aBToMaTndeckuii 163
JBYXKJIaBUIIHbII 294
mmddepenupransHOrO ToKa 127
¢ 0E€3BMHTOBBIM 3aXKUMOM 281
C BUHTOBBIM 32KUMOM 281

F,N,P

Fluke, Tectep

(cepum 1650) 306
NEVSKI PLASTEX 276
PEN-npoBogHuk 72

W

WAGO,
knemmbl 213, 214
WEIDMULLER 263

C METAJUIMYECKON KPENEKHOU
miacTuHOi 284

cepuu AE 370

cepuu AIl 376
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I'eHepaTop nepeMeHHOTO
ToKa 43

A

JleTekTop CKpbiTOM NpoBoaku 309
Judnextpuk 8

3

3arnyiuka;
KOHLIEBas u3onupyrowas 233

3axkum:
[pOKaJIbIBAKOILIMH 252
COEIMHUTENIBHBINA N30JIUPYHO-
mwii 238
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3aKoH: Komonxka:

Jxoyns — Jlenua 34 kinemmHas tuna CO 379

Oma 21 knemmHas Tuma COB 380

OMa [Jis oJiHOM uenu 32
3anynenue 64
3aluTHOE 3a3emiieHue 63

n

WzonsaTop 8
WHcrpymeHT:
IIJI1 MOHTaka BblKJTroyaress 281
JUlsl MOHTaxa nposoaa 203
JIUIS1 MOHTa)Ka
3JIEKTPOYCTAHOBOYHBIX
w3nenuii 279
Ui onpeccoBku 383
JJISL IOJKJTFOUEHHUS JIFOCTPbL 299
TS CHATHA u30ysunu 229
Hckarenb CKpbITONH NPOBOAKHU
JIUC 311
HckyccTBeHHOe nbixaHue 112

K

Kabens:

JeicTBus pu 00HAPYKEHUU
nospexacHus 202
oOHapyXeHHe MecTa

obpbiBa 311
ompeneneHne riryOnHbI
3asieraHus 312
MPOTAacCKMBaHKE Yepe3
rotpokanan 289
Kab6enb-kanan 274
ropupoBanHbiii 289
Kunosarr-yac 38
Knacc Tounoctu 80
3jeKTpocueTumnka 142
Knemmuas konoaka 218
yYHUBepCaJbHasi OTBETBH-
TenbHas 257
WAGO 214

Kopob 275
KopooOxka:
MOHTaxkHas 260
Kopotkoe 3ambikanue 33, 38,
179,313
npuunHel 313
pacuer Toka 181
Koa¢pdumenT momHocTH 56
nosbileHUe 59

JI

JlazepHblii ypOBEHbD:
TEXHUYECKUE XapaKTe-
puctuku 309
Jlroctpa:
BBIOOp BbIKIIOUATENS 295
OIpesIeNIeHNe HyJIEBOTO
nposoza 297
MOAKIFOUEHNE C HOMOLIBIO
KJeMMHOi1 konoaxu 301
MOAKIFOUEHNE C HOMOLIBIO
caMO3aXVMHBIX KiieMM 304
MOAKIFOUEHNE C HOMOLIBIO
JKchpecc-kineMM 299
MOCJIeI0BATENLHOCTh
MOHTaxa 296
CIOCOOBI MOAKITIOYEHUS 294

M

Mapxka nposoja 192
Mownraxknsie kopoOku 281
MomHOCTS:

akTuBHas 54

€IUHULIbI U3MepeHus 36

noJyiHas 55

peakTuBHas 55

3JIEKTPUYECKOT0 TOKa 36
Myabtumetp 84
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Hakoneunuk 224
HBU 227
HKH 227
HILIsH 303
Hanpsoxenue:
Oe3omacHoe a1 yenoseka 105
€IUHULIbl U3MEPEHUs 5
MpU NapajijieIbHOM
coeauHeHuu 29
MpU NMOCJIEA0BATEILHOM
coeuHeHun 26
HeucnpaBHocTb 351€KTpONpO-
Boaku 313
Henpsmoii maccax cepaua 113

Q)

OnpeccoBka 233

MeJHbIX npoBo1oB 304
OtBeprka:

UHAUKATOpHas 97
OTBETBUTEND:

tuna OB 255

1]

[Tepdoparop 207
[InaBkas BcTaBka 170
[InaBkuii npenoxXpaHuTellb
napametpsl 171
[Ipenoxpanurens 40
aBToMaTuyeckuii 177
niaskui 162
npobounslii 173
TpyOouHslit 174
[Ipunotii 241
[IpoBox:
BbIOOp THma 185
3ajesika koHua 229
mapka 192
o0xum 233
OKOHLIeBaHue 232

oTBeTBIIeHUE 248

pacueT HeoOX0IUMOTO
ceuenus 188

ckpyTka 235

coelMHEHUe cBapKoii 243

crocoOsI coequaeHUS 212

CTpyKTypa 0003HaueHUs 110
MeKIyHapoaHol cucteme 198

yKJIaZKa B AJIEKTPOTEXHH-
yeckuid miuHTyc 205

IIpoBonHuk 6

P

Pacuenurens 163
Pesuctop 14
yCIIOBHOE 0003HAUCHME
Ha cxeme 16
Peocrar 13

C

CoxumM:

OTBETBUTENLHBIN 249
Cuna Toka 4

€IMHULIbI U3MepeHus 4
Cucrema:

IT 75

TN-C 67

TN-C-S 69

TN-S 68

TT 73
CoeIVMHUTENBHBIN KOJIMavuok 237
COM 85
ConpoTuBieHue:

aKkTHBHOE 47

eauHuLbl 3Mepenus 10
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MHIYKTHUBHOE 51

noJiHoe 32

MpU NapajijieJbHOM

coeauHeHuu 29
MpH MOCJIEA0BATEILHOM
coeauHeHuu 25
3KBUBaJIEHTHOE 25
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Cxema: Iurox HIK:
3aMenieHus 19 CTPYKTypa YCJIOBHOI'O
npuHUMnuanbHas 19 o6o3HaueHus 124
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Y

V3en 29
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11

L rencenbHas po3eTka 284
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Taxa 285
Ltpobopes 208
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L{uTtok:
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o6o03HaueHus 117
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SAC 5
Dkcnpecc-kieMmbl 214, 299
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HampaBJieHue 3
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DJIEKTPOCUETUHUK:
WHOYKLUWOHHBIHN 144
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nocTosiHHas 146
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ycTtaHoBKa 154
urdposoii 149
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