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naBa 1

BE3OMACHOCTb — MNMPEX/JE BCElO

Koro He 6uno Tokom?

Tak CIOXMIOCH, YTO MPAKTUYECKN BCE MY>KCKOe Hace/leHMe
Hallleil O4eHb 6O/MBIION CTPaHBI CYNTAET ceOs BIIONHE COCTOSB-
IIVIMMCA NIEKTPUKAMM 1 37IEKTpOMOHTaKHMKamu. Hago nu moyn-
HUTb YTIOT IV TIOAK/IIOYNTD S/IEKTPOILINTY, IOBECUTD TIOCTPY MK
pa3obpaThcs, MOYEMy MBIIECOC TIEPeCTall OT3bIBAThCA Ha HaXKaTHe
KHOIIKM BK/TI0YE€HMA — BCE KOHYAETCSA IIOMCKOM OTBEPTKY M BIle-
pex... IIpu aTOM 1pO TO, YTO MEKTPUIECTBO ONACHO — BPOJie Obl
3HaIoT Bce!

CraTucTuky ynapoB TOKOM HUKTO He BEfIET, HO BO BpeMs 3aH-
THI CO CTyileHTaMM MHOTTa 3afiato mpocroit Bonmpoc — KOT'O HE
BNJIO TOKOM? Pepxo mopHuMaeTca ofHa win fBe pyku. Kak
Takoe BO3MOXHO? IToyeMy JieTu HOTONOBHO ITOABEPralTCs Onac-
HOCTH?

OTBeTOB Ha 3TM BOIIPOCH ¥ aBTOPA HET, TONbKO IPENIIONOXKe-
HuA. VI ocHoBHOe — 3TO0 HapymeHusa «IIpaBun ycrpoiicTBa anek-
TPOYCTaHOBOK» ¥ 37IEMEHTAPHBIX IIPaBIJI 9lIEKTPO6E30MacHOCTH.
ITpaBuna cosparorcs, 4To 651 MX Hapymarb. Ho Ka)XXpblil B3pOC/IbIit
4eI0BEK JO/DKEH MOHMMATh, YTO CAIETaHHAA VIM C IPyOBIMU Hapy-
IEeHUAMYM paboTa 1o IMPOKIIaKe IIPOBOJIOB VTN YCTaHOBKE HOBOTO
BBIK/TIOYATE/IA Yepe3 KaKoe-TO BpeMs 06epHeTCA Ui HENPUATHO-
CTAMM, WY OONBIIVIMY HEIPUATHOCTAMI.

Be3onacHO nonb30BaThCs GBITOBBIMY /IEKTPONPUOOpaMM WK
MHCTPYMEHTOM, Aia ¥ IIPOCTO He TOABEPIaThCs OMaCHOCTY, HaX0-
BACh B IMOMeEI€HNM, MOXKHO, HO TO/IBKO €C/IM BCE CHle/IaHO Ipa-
BUJIBHO.
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ITO UHTEPeCHO 3HaTb.

n lene OanHo20 8udeokypca He 8 OybnuposaHuu [1¥3
(Mpasuna ycmpolicmea 31eKmpoycmaHosok) u He 8 CKYYHo-
akademMuyecKOM nepeyucslieHuu: 3mo MOXHO, d 80m Mo —
Henb3A. 30pasbili CMbICN U 3HAHUE OCHO8 noMozaem u3be-
XKamb MHO2ux HenpusmHocmedu.

MHCTPYMGHT n ero ucnosnb3oBaHne

KayecTBeHHO BBHINOMHUTD PabOTY MOXKHO TONBKO MCIIPAaBHBIM
nHCTpyMeHTOM. Cpa3sy BBIKUbIBAiTE OTBEPTKY, €C/IN Y Hee Mpo-
BEPHY/IACh PY4Ka, ¥ 3aKPYTUTh BUHT C TPEOYEMBIM YCUTIMEM YiKe
He IOy YaeTcs.

3710 WHTEpPEeCHO 3HaTb.
HocmamouHo He 3amAHymMb KOHMAKm 8 po3emke, U OHa Ha4-
Hem epemb(CA.

He cama 1o cebe, KOHEYHO, a TONBKO €CIM K Heif MOAKIIOYNTD
mo60oit 661TOBOI MIpKbOP. UeM MolHee Harpyska, TeM 60nbIIas
OTBETCTBEHHOCTD JIOKNUT Ha KauyecTBe coemyHenu. Ecm Harpys-
KOJ1 CUUTATh 3apAAKY AN MOOMIBHMKA, TO IPOBOKA IPETHCS He
6yRyT MpaKTUYeCKy py M06OM KayecTBe MOHTaXa, HO B 3TY e
PO3eTKY MO>KHO BOTKHYTB ¥ yTIOT. B aTOM ciydyae ofuH, mmoxo
3aKPY4YEHHbIif BUHTHK, BIIO/IHE MOXKET IIPUBECTH K BO3TOPAHMIO
V30/IALMM U TIACTMACCOBBIX fieTaseil.

YnobHast pydka, IpaBMIbHO HOKOOpaHHAA OTBEPTKA, JKeNla-
Te/IbHO C U30/MMPOBAHHBIM CTEP)KHEM M He COMTBIM HaKOHEYHN-
KOM — TO/IBKO TaK MOXXHO BBIIIOTIHUTb PaboTy C BHICOKMM Kade-
CTBOM.

[TepecmoTpuTe Kycauku ¥ INIOCKOry6usl. Ecnu pexymue
KPOMKM He O4YeHb OCTpbIe, TO 3TO He CTPAIIHO. VIHOI#a MMI faxe
yBobHee paGoTaTh, Befb HET PUCKA, CIy4aifHO TIOBPENUTD IPOBOJ
TIpY CHATYM C HETO M3O/IALMA. A BOT Ha M3O/MPYIOILee IIOKPBITHE
pYy4eK BHMMaHNUE 06PaTUTD CTOUT.
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ByabTe ocTOPOXHbI!
f JHaxe ecnu bl pabomaeme 8 nep4amkax, 3auumout om Haxo-

OAWUXCA NOO HANPAXEHUA 3/1eMeHmo8 3/1eKmponpo8ooKu
Asnsiomca TOJIbKO Ouanekmpuyeckue HAKNAOKU HA pyYKax
UHCMpymeHma.

Ha nepBriii B3I/1A71, M€NKMii TOpe3 MM OTOPBABLIMIACA Ma/IeHb-
KM KYCOK OT 3alIMTHOTO IOKPBITUA HAa MHCTPYMEHTE MOXKXHO
3aMOTAaTbh M30/IEHTOM U paboTaTh Jasnblie. B mepBom npubmkeHnu
TaK M €CTb, ¥ €C/IN 3TY PabOTy CLe/TaTh aKKYPaTHO, TO BbI CTAHETe
obnagarenem caMoro 6€30nacHOro VHCTPYMEHTA.

ImaBHOE B 3TOM BONpoCe — He OTK/IAJbIBaTh Ha IOTOM ¥ He
II0/Ib30BaTHCA MHCTPYMEHTOM C MOBPEXACHHON! U30NALMEN JlaKe
npu paborte ¢ 06ecTOYEHHBIMY y4acTKamy. IIpakTuKa moKasbi-
BaeT — B CaMblif HEOXXM/IaHHBI/I MOMEHT 06€CTOYEHHBII Y4aCTOK
«BIPYT» MOXET OKa3aTbCs IOl HANPSDKEHMEM, ¥ 3TO IIPOMCXORUT
ropasfo vaile, Y4eM CTpeNAeT py>Kbe, BUCALIee Ha CTEHE M IIOKa3aH-
HO€ B IIEPBOM aKTe CIIEKTAKI/IA...

MonesHbii coBeT.
l=3l Mpexdeyem umo-mo kpymume e snexmpowume, credyem npose-
5 pex Py powume, em npo
pums — ecmb J1u 8 HeM HanpsXxkeHue. Jlaxe ec/iu 8bl Camu OMKJIo-
yunu 8800HOL asmomamuyeckuli 8bIK/IIOYAMesb U yeepeHbl, Ymo
HanpsaxeHue omKJ/104eHo, — He06X00UMO MO NPosepUMb.

ITouemy Hemb3a BepuTh camoMy cebe? OTBET POCTOt — [OBe-
pAit, HO IpoBepsAi. VI menaifte 3T0 KaK MOXKHO 4allie Ha IIPOTsAXKe-
HUY BCell pabOTHI.

ABTOMaTIYeCKMIt BBIK/TIOYATETb MOXKET ObITh OTK/IIOYEH, HO €ro
KOHTaKTHBI€ TPYTIIbI MPOCTO CIEKINCh IPY aBapyy, ¥ OH HEMUC-
npaBeH. Vnu B myTe eCTh ApyTie My T NPOXOXK/EHNA HOTEHIMAIA
Ha «Bpofe Obl OTK/TIOYEHHDIT» YYaCTOK.

MupuKaTopHas OTBEPTKa, a ellle Jy4Yllle YKa3aTellb HU3KOTO
HAIPsDKEHNA ABYXIOMIOCHBIN, TO/DKHBI ObITh BCerAa oA pyKoit. Y
nepen mpumeHeHneM BCEITIA Hafio poBepATh UX MCIPaBHOCTb.
9TO 04YeHb MPOCTO — IPOBEPUTH Ha/MM4Me HATIPsDKEHUE TaM, Ie
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OHO €CTb TOYHO ¥ 110 CBETAIEMYCA MHAVKATOPY OLIEHUTDb UCIIPaB-
HOCTb yKa3aTe/Id HalpspoKeHuA. SIpKoCTb cBedeHMa MHAMKATOpa He
O4eHb BBICOKasA. Bo BpeMs KOHTPOJIbHOI IPOBEPKY UCIIPAaBHOCTH
CTOUT 320[{HO OLIEHUTD, a XOPOILIO /i1 OyAeT BUZHO paboTaromuit
VHJMKATOP Ha MeCTe POBefeHNA pabdorT.

DTO aKTyanbHO, €C/IM NEKTPOIUT HAXOAUTCA Ha yIuIe, u
SAPKUI COMHEYHBIV CBET MOXKET IIOMEIIATh PasITIAfieTh CBeYeHNe
yKasaTerns.

BoikpyunBas U3 KTeMMHUKOB IIPOBOfia — IIPOBEPSIITE UX Ha
Ha/IM4ie HalpsDKeHNs U He OCTaB/IANTe MX CBOOOIHO BUCAIIVMU
Y1 OTO/IEHHBIMM OT M3O/IALVIN.

ByabTe 0CTOPOXHbI!
f CnydatiHoe nNpuKocHo8eHUe MAKUX NPOBOOHUKO8 MOXem

8b138aMb KOPOMKOeE 3amblKaHue ¢ 601bWuUM 8bI6pOCOM SHep-
2uu npamo neped sawum nuuyom. 3TO OYEHb OMNACHO.

[IpnMensiiTe M30NMpYyIOLIie MaTepyuabl, NOAep>KnBaliTe B
aKKypaTHOM BUJie MECTO IIpOBefieHNs 97IEKTPOMOHTAXHBIX paborT.

OcBeLlyeHne mecra pabor

JTio6b1e paboTHI HAZlO IIPOBOANUTD NPM HOPMAZTbHOM OCBellle-
Huu. Eciv HeT BO3MOXXHOCTM MCIIO/Ib30BATh €CTECTBEHHOE, MOXKHO
¥ HY)XKHO IIPYIMEHATD MCKycCTBeHHOE. CeTeBble JIaMITbI-TIePEHOCKI
OYeHb YHOOHDI, HO IMEIOT OAMH HEAOCTATOK — €C/IM Bbl YTO-TO
CHenaeTe He TaK, U 97IEKTPUYECTBO IIPOIAJIET, TO MCKATh IPUYMHY
aBapyM yxxe IpUAETCSA B TEMHOTE.

MonesHbiN coBeT.
Vmems poHapuk 0ns asapuliHozo oceeujeHus HEOBXOUMO.
Y e20 nouckamu ny4we o3adaqyumsca 0o Hayana pabom.

Ecnu mecto pa60'rb1 HaXOAUTCA B IOMEUICHUN C TOBBIIIIEHHOM
B/IaXXHOCTBIO, HAIpUMEpP, B NIOABANIE UIN CMOTpOBOﬁ aBTOMO-
OMIbHOI sAMe, nydllie Cpa3y IVIAHMPOBATD MIO/Ib30BATHC TONBKO
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¢doHapukoMm. IlepeHOCKM TOXKe TOOMAYT, HO TOTIbKO He CETEBBIE, A
paccyMTaHHbIe Ha MUTaHNe HU3KKUM (6€30IacHBIM /IS YeNloBeKa)
HanpskeHueM — 12 nmn 36 B.

Ta6mraxu o snexTpobesonacHocTy Bupem Bee. EcTb v oHm y
Bac? Her! 3to HopManbHO. OHY €CTD TO/NBKO B 97IEKTPOIUTOBbIX HA
npounssozicte. Ho ecmy B mporiecce paboTbl Hafio 06eCTOYNTD KBap-
TUPY WIN IIPOCTO Y4aCTOK JIMHIMM Y IIOCTIE ITOTO BHIIONHATH /II0OBIE
OIlepalvy BIA/IM OT «PYOM/IbHVKA», TO MEPHI K HEBO3MOXXHOCTH €T0
HECaHKIMOHMPOBAHHOTO BK/IIOYEHVI IPUHATD IPOCTO XU3HEHHO
HeobxomuMo. CrienaTb 3T0 MOXKHO pasHBIMM CIIOCOOaMI:

¢ TIOCTaBUTh JEKYPUTDb YETOBEKA;

¢ 3aKpBITh Ha 3aMOK /IBEPD B 3TIEKTPOIINTOK.

Ho aToro Bce paBHO HeocTarouHo. HeTpynHo HamycaTs Kpac-
HbIM droMacTepoM Ha GyMaXkke — «He BK/IIYaTh, paboTaloT
JIIOMV» U TIOBECUTD €€ Ha BBIK/TIO4€HHOM aBTOMAaTUI€CKOM BBIKIIIO-
qaTene (puc. 1.1). 310 HeO6XOMMMO U 1A Balleli 6€30MaCHOCTH 1
B KaueCTBe JIONONHUTENbHOI MH(pOpMaLIMy O TOM, KaKOit aBTOMAT
BbI OTK/TIOYNM/IA — UX B IUTKE MOTYT OBIT JECATKH.

HE BKJIIOYATb

paboTatot nioau

Puc. 1.1. Bud npedynpexdaroweti mabnudku

CnoXXHOCTD IIMAHMPYeMBIX pabOT 1 CBOIO IOATOTOBKY HAIO Olle-
HMBaTh O4Y€Hb KPUTUYHO. EC/M ecTh HeMOHMMaHMe, KaK 3TO fena-
€TCA — MPUCTYNATh K aKTUBHBIM JeICTBMAM Helb3A. ITO CpaB-
HMMO II0 TIOCTIEACTBUAM, KaK €C/IY YeIOBEK, He YMEIOIVit BOGUTb,
CAMET B 3aBeJCHHbI aBTOMOOM/Ib ¥ HaYHET HAKMMATh Ha TIefanu
¥ ieprath ppryary. VI Bce 3TO Ha OKMBIIEHHOM IlepeKpecTKe.
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MonesHbI coBeT.

Bbizsame cneyuanucma — He moseKo cambili npocmol nymb
pelweHua npobnieM, HO UHO20a U eGUHCMBEHHO NPAasdUsbHbIl. B
JI060M CTyuae, K 3/1eKmpuyecmay Heo6xo0UMO OMHOCUMbCA y8d-
XKUMesIbHO U He nepeoyeHusams c8ou 3HaHUA U cnocobHocmu.

B nocnegyroux rmaBax 6yAyT pacCMOTPEHbI MHOTHE U3 YaCTO
BOBHMKAIOIINX BOIPOCOB, HO BCEr/a Hafi0 TIOMHUTb — MMEHHO
Balla CUTyalus YHUKa/IbHA, Y TIPeX/e 4eM YTO-TO CHie/IaTh HeoO-
XOZIIMO TIO[yMaTb O MOCTeACTBMAX. [Jaxke 3aMeHa TaMITOYKM — 3TO
paboTa cBA3aHHAsA C ONIACHOCTHIO, €CIIN €€ JIeNIaTh C HAPYIIEeHNAMM
SJIEMEHTAPHDBIX npaBun 6e3omacHocTyt, HApUMEp, MEHATD ee
TI0f], HaNpsKEHNEM MOKPbIMM PYKaMIL...

Ilepen HauanmoM paboTHI HEOOXOMVMMO OLIEHUTD €€ IIOTEHIMATb-
HYI0 OnacHOCTb. [ToMeleHNsa ¢ MOBBIIIEHHON ONACHOCTHIO, 9TO, B
NIEpBYI0 OYepeNb, NOBbILIEHHAsA BIAKHOCTD ¥ TOKOIPOBOAALINE
No/Ibl. 3aMeHa aBTOMATa B IIUTKE, BUCALIEM Ha IaYHOM YYaCTKe,
Bcerfa OYEHD onacHa, 0oco6eHHO ecni y Bac HET pe3sMHOBOTO KOB-
puKa.

B Takmux ciyyasx Hafo BHIOMpPATh COOTBETCTBYIONIYIO O6YBb —
KeJIaTebHO C TOJICTOI TIOfOLIBOL. BcTaBaTh yyie Ha YTO-HUOYAD
CyXoe — JjaXke MPOCTOIT iepeBAHHBII AIUK IO HoTamu OyzeT
XOTb KaKO¥-TO MOIOTHUTETbHOJ 3alUTO.

Mone3sHbiii coser.

Meped Hauanom noboix Oelicmeuli HyXHO y6edumecs, 4mo
8epOAMHOCMb 00HOBPEMEHHO20 KacaHua 08yMA pykamu pas-
Hblx yacmel 31eKmpoycmMAaHo8KU C6e0eHd K HyJto.

Oco6eHHO ONmacHOM CYNTaeTCA CUTYalMs, KOTfia HaXOMIACh B
Hey[oOHOM TIONIOKEHMY, BbI JIepXKITe PYKOJ MPOBOIHMK, HaIIPH-
Mep, CHIMaeTe C IPOBOJa M3OMALIUIO, M CTy4aliHO KacaeTech rojo-
BOJ1 VIV CIIMHOM MeTa//IM4eCKNX KOHCTPYKUuii. B aToM cryvae
HOpa)keHMe TOKOM MOXXET BbI3BaTh CaMbl€ TAXKE/IbIE TIOCTIENCTBUS.
IToueMy MMEHHO B 3THX?
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HemHoro ¢pu3nku n ncropun

OmnacHOCTb [/ YeloBeKa IpefiCTaB/IAET TONbKO IPOTEKAIOINIA
1o HeMy ToK. HanpsXeHue — M3BeCTHas HaM KOHCTaHTa 220 B
nmu 380 B. IIpocuuTarh BeMMYMHY TOKA, KOTOpPas MOXXET BO3HMK-
HyTb B e [IPOBOJ] — PYKA — HOTA — 3EMJIA cnoxHo, HO
C/leNIaB HEKOTOPbIE JOITYCKM, MOXKHO.

ConpoTusiienne Tena 4eoBeKa 0QMUIMANIbHO ONMpeeNeH0 —
1 KOM. B peanbHOCTM 3Ta BeIM4YMHA He CTaTM4YHA M BCe-TAKM
Bbie. OT Tpex KMIOOM JI0 COTHY OM.

IIpocroit pacuer o 3akoHy OMa IOKa3bIBaeT, 4TO, HE PMHMU-
Masl HUKAKVX Mep 110 3alliUTe, Yel0BeK OyAeT cepbe3sHO TPaBMUPO-
BaH TOKOM

I=U/R,
rae: I — rpossmas Bam omacuoctb; U — 220 mmn 380 B (mipy moBsI-
IIEHMM HAaIPsKEHMA OIIACHOCTD pacTeT); R — Bce, 4TO BBI MOXeTe
CHenarhb.

IoBbimas 3TO YMCIEHHOE 3HaY€HMeE, Bbl MOHIKAETE TPO3s-
IyI0 BaM ONacHOCTh. IIpakTuyecku 6€30MacHBIM CUMTAETCA TOK
OfiMH UK iBa Muymamiepa. CompoTusieHme A/ 3TOTO JO/DKHO
ObITB 607BIIIE ABYXCOT KMMOOM. IIpiMeHssI OCHOBHBIE ¥ JOTIO/H-
Te/IbHBIE 3/IEKTPO3ALUTHBIE CPECTBA M MICKTI0Yas BOSMOXXHOCTH
IPsAMOro KOHTAaKTa Yepe3 He3allMIIeHHbIe YIaCTKM Te/a C TOKOBe-
RyWMMY y9acTKaMy — BermduHa R, B popmyrne Bameii 6esomac-
HOCTH, 6yJieT rapaHTMPOBaHHO 6O/IBLION.

Conporusnenne py4eKk OTBEpTOK MM M30MVPYIOMINX HaK/IaOK
KycaueK M3MepAeTCs MeraoMaMm, MMEHHO IIO3TOMY Mbl He 4YyB-
CTBY€M NPOTEKAIETO 110 HaM TOKa. A oH ecTb. [Ipumepom cry-
XUT MHVKATOpHas oTBepTKa. Kacascs eto pasoBoro nmpoBogHmka
u Habmofas 3a CBedeHMeM HEOHOBOJ! TaMIIOYKY, MBI AB/IseMCA
9aCThIO 9EKTPUYECKO Lieli — Pe3uCTOpoM. Tok J0CTaToueH Ayt
HEOHKM, a [/ YeJIOBeKa CIMIIKOM MaJl, M €T0 He TOYYBCTBOBATb.



nasa 1. besonacHocTb — npexpe Bcero 1

3T0 UHTEpECHO 3HaTb.

n IMo ceoeli cymu abconomHo 8ce MePONPUAMUSA NO 3/1eKMpo-
6e3onacHocmu HaueneHbl HA ceée0eHUe HOMUHANA B03MOX-
HO020 MOKa Yepe3 Yesio8eka K MUHUMYMY, a 8 udeasne — K Hy/io.
Beinonnas, a ewje iy4we nnaxupys, nobyio pabomy, ceA3aHHyio
C 3/1eKmpuYecmeom, Heo6xo0uMo NOMHUMb 3akoH Oma.

OCHOBHBIMY 37EKTPO3ALUTHBIMU CPEACTBAMM A/ MIOOBIX
pabot ¢ HanpspxerueM B 220 wu 380 B aBnseTca u3onmpoBaHHbI!
MHCTPYMEHT, IM3NIEKTPUYECKIE NIEPYATKY, MHAMKATOPbI HATIPAKe-
HyA. JIONOTHATENbHBIMM CPEACTBAMM NIPUMHATO CYNTATh AMI/IEK-
TPUYECKME KOV, Pe3HOBbIE KOBPUKY M IIpOYMeE TIOACTABKM U
HaK/IaJK! U3 MaTepyUasIOB, II/I0X0 MPOBOAALIMMIA 3/IEKTPUYECTBO.

Ho I''TABHBIM 3JIEKTPO3AIIUTHBIM CPEJCTBOM
IpaBU/IbHEN Ha3BaTbh CBOIO TONOBY, 3HAHMA M YMEHMUA, KOTODbIe
NO3BOMAT M30€XaTh HEIUTATHBIX CUTYaLMit IpU MPOBEfEHUM
MOObIX paboT, CBA3aHHBIX C INMEKTPUIECTBOM.

%%

IIpurnamaio MocMOTpeTb BUAEOYPOKH IO TeMe «DMEeKTPo-
6e3omacHocTh» Ha mpunaraemom DVD:
¢ «Y6uBaeT He HaIpsKEHME, a TOK:
OIBITHI ¢ TpaHCcPopMaTopoM Tecnbi».
¢ «YcTpoitcTBO 1 paboTa aBTOMATU4€CKOTO BBIK/TIOUATEA».



nasa 2

CUCTEMbI 3A3EMJIEHUA:
OCOBEHHOCTW, BblBOP,
NCrnonb3OBAHUE

[insa yero HYXHO 3a3emneHve

Ba)xHOCTDb 3a3eM/IeHNA, TTOXKaNYIi, HOHATHA fiaXke HUYETO He
CMBICTISILIIEMY B 3/IEKTPUYECTBE Ye/IOBEKY: HU OfVH OO'BEKT He IpH-
MYT B 9KCIUTyaTanuio 6e3 co6mofenns Bcex HOpM 6e30MacHOCTH.

B aT0i1 I71aBe MBI He GyieM paccMaTpUBaTh KakK Gpu3N4ecKy mpo-
U3BOJMTCSA 3a3eM/IEHME MHOTO3TAXKHOTO M/IM YaCTOTO IOMa, Ja4M.
910 6yAeT TeMa OTAENbHOM IMIaBBL. PaccCMOTPUM YoKe «IUIOABI» PO-
U3BENEHHOr0 3a3eM/ICHNA.

CucreMa 3a3eM/IeHNs ONpefieNsieT, Kak Mpou3BefeHO 3a3eMiie-
HMe HeiTpanu, Kakoil CIoco6 3a3eM/IeHNs KOHEYHOTO NOTpebu-
TeJs, KaK UCIIO/MB3YIOTCA HY/IEBOIL M 3a3eM/IAIONNIT IPOBOA: pa3-
HENbHO MY COBMEIEHBI B OJVIH.

PaccMoTpuM, B 4eM OTIMNYAIOTCA APYT OT APyra OCHOBHBIE
CHCTEMBI 3a3eM/IEHMA, KaKue 0COOEHHOCTY TOM M/IM UHOM CUCTEMBI,
HY ¥, KOHEYHO )Xe, pacudpyeM GykBeHHbIe X 0603HAYEHMA.

70 NHTEepPEeCHO 3HaTb.

n C anekmpocmaHyuu no NUHUAM 35iekmponepeday K bauxad-
weli K HaM mpaxcgopmamopHoli nodocmaxHyuu udym mpu
npoeoda — mpu ¢haswl. 3emns, no komopoli Mbl XOOUM, moxe
yuacmeyem 8 nepedade >Hepz2uu 8 Kayecmee 4emeepmoz0
npoeoda (puc. 2.1, a). Hanpsxerue Ha nposodax J13[1, a 3amem
U cunoseix kabenax, 8xo0AWUX 8 8awl 0OM, cyujecmayem He
camo no cebe, a usmepsemcs OMHOCUMe/IbHO 3eM/U.
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TpaHcdopmaropHas
3nexTpocTaHuus NOACTaHUMA
Lno—m——------- —t—oL1
L2 0—t—-==-=---- —t+—oL2
B3o—m—--=-=-==-=- —}——o1L3
PEN ? ? PEN
I I
a
TocyaapcTeeHHasn BosaywHas nuHua PacnpeaunutensHoe
paiioHHas HanpsxeHnem ycTpoicTBo 6 ... 10 kB
ANEKTPOCTaHUUA 33...750 kB NOHWXalowWwelt NoACTaHUUM
rpPac Ly (ueHTpa nuTaHus)
onn
| \v4
—_ MNosbiwalowmin NoHwxatowmn
TpaHchopmaTop TpaHcpopmartop
BsoaHo- Muralowasn
pacnpeaenv— npu FPSC LIHTPa nUTaHuA kabenbHas
TensHoe MoHmxatoLmit NuHuA
YCTPOWCTBO B TpaHcdopmaTop Pacnpepenn-
XUnom aome TeNbHbIA NYHKT
L1e —-——— oL1
2o —-——=-- o2
L3 o ———— -0 L3 Pacnpenenvu—
PEN ? - ? PEN 7 TenbHas
T Ka6enbHas nuHns T I~ xabenbHas Hus
=  HanpsXeHuem ==
0,4kB

Puc. 2.1. YnpouwjeHHas cxema no0ayu 31eKmposHepauu om 3/1leKmpocmanyuu
00 mpaHcgopmamopHol nodcmaHyuu:
a— NpuHYUN nodayu 3neKmposHepauu ; 6 — nyms om 3nekmpocmaxyuu 0o BPY

KoneuHble TOTpebuUTENMN 3MEKTPOIHEPTUN B TOPOZIaX M Cenax
3aIMUTHIBAIOTCA OT TPaHCHOPMATOPHBIX HOACTAHIMIT Yepe3 BPY
(BBOZHO-pacHpefienTEeNbHOE YCTPOICTBO). PacmonoxeHHblit
B NOACTaHUUM TpaHCPOpMaTOp NMOHIIKAET HAIpsKeHNUE J0
380/220 B mst mogauy KOHEYHBIM TIOTPEOUTENAM.

Ha nmopcraHuyy crienianbHO CO3AaI0T 3eM/IAHOM IIPOBOJT, KOTO-
Pphlif, Tpy60 roBops, coeuHeH ¢ 3emrieit. Ero 1 HasbIBaloT «3eMII€it»,
XOTS MPaBUIBHO — «HEMTPanb». [I/iA 5TOro MOACTAHLNA UMEET
KOHTYP 3allIMTHOTO 3a3eM/IEHMs, Ha KOTOPBI HEMOCPENCTBEHHO
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IIOAK/II0YEHA ITTyX03a3eM/IeHHasA (3a3eM/IEHHAA HaNpAMYIO, a He
Yepes KakKue-TO YCTPOVICTBA) HeliTpanb TpaHchopMaTopa.

ITO NHTEPECHO 3HaTb.

n HanpsaxeHua Ha «HelimpasibHOM npogode» Hem, CAyxum
OH MOJIbKO 0119 Mo20o, Ymobbi hasHwili nposod umen napy. B
Hawem cnyyae 3ma Helimpane HA3bI8AeMCA 2/1yX03a3eM/IeH-
HoU, OHAa HenocpeOCMBEeHHO NOOKJIIOYeHa K 3asemnsioujemy
koHmypy. Kak anemepHamusa, cywiecmayem noHsmue u3osnu-
poeaHHaa Helimpanb mpaHcopmamopa usiu 2eHepamopa,
He npucoeGuHeHHAsA K 3azemnsaiowemy ycmpolicmey unu npu-
COeOUHeHHasn K Hemy 4Yepe3 6onbioe conpomueseHue npubo-
P08 CU2HANU3AYUU, USMEPEHUS, 3auumel U Opy2ux aHAIo2uY-
HbIX UM ycmpoticme.

Bropoii mpoBop Tak 1 HasbIBaeTcA — «(asa». ITO Ta Xe caMas
¢a3sa, 4TO BHIIIIA C 3TEKTPOCTAHIIMY, TOMBKO MPOLIEHIIas Yepe3
MHOXKECTBO II€peKTIOYeHNI ¥ TpaHChOpMALMIL.

Yem OTANUaIOTCA OCHOBHbIE CUCTEMbI 3a3eMIeHUnA
C nogknioueHHomn HeuTpanbio TN

B Hameit cTpaHe Bce IMHMUM /EKTpONEpeadn oT TpaHcdop-
MaTopHOJ noacranuuu o BPY (BBogHO-pacnpepennTerbHOro
ycTpoiicTBa) 3naHmit (puc. 2.2) — d4eThIpexnpoBofHbie (Tpy das-
HbIX mposofa L1, L2, L3 u coBMellleHHbI HY/IEBOI IIPOBORHMUK
PEN). 9ra cxema ot noacraHnym Ao BPY ycrmoBHO Ha3biBaeTcs
TN-C (pacimndpyio ganee).

B crapbix cerax PEN mpoBofgHMK Tax u 1Ies 10 MOTpeOuTess B
TakoM o6benuHenHOM Buze PEN. ITosToMy Kk moTpeburenio o
2 npoBopHMKa npu ogHo(asHoM BKIoueHny (L, PEN) u 4 mpoBo-
IHMKa — npy TpexdasHom Bxmodenun (L1, L2, L3, PEN).

9Ta cxema ycnmoBHO Toxe HasbiBaeTca TN-C, rae:

T — 3a3eMJ/IEHHAs HeJTpasb, HETIOCPEACTBEHHAA CBA3D

HEeMTpanyu UCTOYHMKA 3IEKTPONMUTAHUSA C 3eMnelt (mar.
terra);
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N — MCTOYHMK 37IeKTPONUTAHNA 3a3€MJIEH, a 3a3eM/IEHNE TOTpe-
6uTeneit mponsBOAUTCA TOoNbKO Yepe3 PEN-npoBogHuk
(um. Neutre — HeiiTpanb);

C — dynkuyum HyneBoro 3alMTHOIO M HyneBoro pabouero
TIPOBOHMKOB COBMeEIIEHBI B OfHOM npoBoaHuke (PEN-
NpoBOAHNMK), (aHen. Combined).

Cxema cuctemsl 3amyTHOro 3azemnenus TN-C npezncrasineHa

Ha puc. 2.2.

L1o— L1
L2 o— L2
L3 o— L3
PEN *—¢ > PEN
<

TpexdasHblit

|
sl ® @ @ F3 & E3
notpeburtens

__________ [l g Ipynna ocseuleHus PoseTouHas rpynna

Puc. 2.2. Ycemapeswas cucmema 3aujumHoeo 3azemnerusa TN-C

Hocromncraa noacucreMsr TN-C. 9to Hanbomnee pacpocrpa-
HeHHad TOJICHCTEMA, SKOHOMIYHAA 1 IIPOCTad.

Hepocrarkn nmopcucremsl TN-C odeHb cyliecTBeHHbIE. Y TaKoii
CHCTeMbI HeT OTAeNnbHOro nposoaHuka PE (3amurHOE 3a3eme-
HMe). ITO 03HAYAET, YTO, B KM/IOM JOME B PO3ETKAX OTCYTCTBYET
3a3emneHne. He peiko mpu Takoit cucTeMe fielaeTcs 3aHy/IEHME.
3aHyneHMe 9TO KpaifHsAsA Mepa, pacCUMTaHHasA Ha 3 deKT KopoT-
Koro 3ambiKanuA. Ecmi mpoBogHMK a3kl OKakeTcss Ha Kopryce
npu6opa, mpousoiteT kopotkoe 3ambikanue (K3), B urore, cpabo-
TaeT aBTOMATW4ECKIii BHIK/TIOYaTeTb Ha OTK/TIOYEHME.

ITpn Takoit cucreme TN-C HefonycTMMO ypaBHMBAaHME TIOTEH-
II1aJIOB B BAHHOJ KOMHaTe.

BbiBog.
@ Cucmema 3azemneHus TN-C ucnons3yemca 8 cmapom Xuiom
¢hoHOe u He MoXxem 6bimb peKkomeHO08aHA 0717 HO8bIX JOMOS.
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Si=10mm2 (Cu)
PEN PEN
PE Si=16mMm? (Al) PE
| 9 o4=—+o0000] | o o]
a Si=10mm? (Cu) Si=10mm? (Cu)
Si=16mm? (Al) Si=16mm2 (Al)
N
LY:_-‘I—Iﬂgz_I

]
i N PE !
6 [cgooos] [ggd00 !
1
MosTopHoe
N PE = 3a3emneHve

Puc. 2.3. Pacwjennerus PEN nposodHuka e BPY:
a — cxeMel pacwiennieHus; — HaznaodHoe npedcmasieHue

B coBpeMeHHBIX ceTAX COBMEIeHHbII HYNEBOM MPOBOTHNK
PEN pacuenngercsa npu BBoge B 3ganue (B BPY) na nBa IIPOBO-
mHUKa (puc. 2.3):

¢ Hynesoi pabounit mpoBogHMK N

¢ HY/EBO 3alUTHBI TPOBOAHMK PE.

B utore k noTpe6uTento ¢ BBOFHOrO yCTPOICTBA UAET 3 IPOBO-
AHuKa npu ogHodasHoM BKmodennn (L, N, PE) u 5 npoBopHukoB
(L1, L2,L3, N, PE) — nipu Tpex¢asHOM BKITIO9EHU.

ITa cxema, HaunHaA ¢ BPY u o xoHeuHoro morpeburens,
ycnoBHoO HaspiBaeTcst TN-S, re:

T — sasemnenHas HeifTpanb, HENOCPEACTBEHHAA CBA3b Hell-

Tpany UCTOYHMKA NIEKTPONNTAHUA C 3eMieil (1arT. terra);

N —JCTOYHMK 3/IEKTPONMUTAHMUS 3a3€MJIEH, a 3a3eMIe-

HMe TOoTpebuTeNneli Ipou3BOJUTCA TONbKO depe3 PEN-
npoBopHuk (um. Neutre — HeltTpab).

S — nynesoit pa6ounii (N) u Hynepoit sauurusii (PE) mposo-

AHUKM pasfeneHsl (anen. Separated).
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\

L1o—
L2 o—
L3 o—
N o—
PEI $
" 'J'I'I'l‘n.r' 'J‘}": . . .
i :: & Ry b ] 16 5
| TpexdasHbiii ' | fleyxcdasbiit | | 1 -®- ]
! nOTpeGMTeJlb_ [ : _l'lngeG_MIenb ! : ______ T ______ :

I'pynna ocselueruns PoseToyHas rpynna

Puc. 2.4. [lopozocmosnAwas cucmema 3atumHo2o 3azemsaeHus TN-S

CxeMma cucTeMsl 3amuTHOro 3azemnenus TN-S npepcraBneHa
Ha puc. 2.4.

Hocrouncraa noacucremsl TN-S. 1o Hanbonee coBpeMeHHas
u 6e3omacHas CUCTeMa 3a3eM/IeHMA. PekoMeHfyeTcs Ipu cTpon-
Te/IbCTBE HOBBIX 3faHuit. Coco6CTByeT XOpolleif 3aluTe Jemo-
BeKa, 000pyOBaH, a TAKXKe 3alMUThI 3aHNIL.

HepmocrarkoMm moacuctembl TN-S sABiseTcs nmuilb e€e BBICO-
Kas cToMMOCTb. II03TOMY OHa MeHee pacpocTpaHeHa. ITa HOf-
cucteMa TpebyeT IPOKIafKy OT TPaHCPOPMATOPHOI MOACTAHIINM
IATYOKUIBHOTO B Tpex(asHOM CETH MINM TPeXKUIbHOTO Kabensa
oHO(a3HOI CeTH, YTO BEAET K YIOPOKaHMIO IIPOEKTA.

B utore 6bi1a n306peTeHa KOMOMHMPOBAHHAA CHCTEMA U3 IBYX
paccMOTpeHHBIX paHee cucreM. OHa monyunmna HasBanue TN-C-S —
Hy/IEBOI pabOYMIi ¥ Hy/IEBOJI 3a1LUTHDIN IPOBOXHUKY 06 BEAVHEHDI
B OJHOM IIPOBOJJHMKE, HAYMHAA OT MCTOYHMKA IMTaHMA [IO BBOJIA B
3panne (o6pasys TN-C). ITpu BBOfiE B 37aHMe TPOU3BOAAT paciiie-
wieHue «HegasHoro» nposogHuka PEN Ha nposoauuk N 1 poso-
muuk PE. CrefyeT HOMHMTBD, YTO MOC/IE pacllen/ieHs TaKasd CUCTEMA
TpebyeT IOBTOPHOTO 3a3eM/IEHNS IIPM BBOJIE B 3/jaHue!

HocrouncrBa nogcucrembl TN-C-S. ITogcucrema TN-C-S
peKOMeHI0BaHa /IS MIMPOKOTo NMpuMeHeHN . TeXHUIecKu JoCTa-
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TOYHO Jierko BeinonHuMa. [Tpu nepexone c nogcucremsr TN-C Tpe-
6yeT He C/I0XHOII MOJiepHU3ATIVN.

Hepgocrarxu noacucremsr TN-C-S. HyxpmaeTca B MofepHn3a-
LM CTOAKOB, B ToAbe3fax. [Ipu o6poiBe PEN npoBogHmKa snek-
TPONPUOOPBI MOTYT OKa3aThCs MOJ, ONACHBIM [IOTEHIIMATIOM.

TakuMm o6pasom, Bca cxema ot TII go moTpeburens, o6benu-
HAIoLasA ABe cucTeMbl, HasbiBaeTca TN-C-S. Cxema npencraBineHa
Ha puc. 2.5.

L1o— L1
L20—) L2
L3o— L3
I N
PEN-4 . PE

1SRN G L

! |

| S """g‘j'.
:.D.ayxcpaanum. : -®‘ :
1

oTpebuTens

L _foTpebyrent 1 noTpeouTent I T $------ [

Ipynna ocsewieHus PosetouHas rpynna

3
1
°
@
(=)
5
g
T
=]

Puc. 2.5. CospemerHas cucmema sawumrozo 3asemneHusn TN-C-S

Pepako ncnonb3syemasn cucrema
C 3a3eMneHHon Hentpanbio TT

A Bot ucnonb3yemsble peniko cucremsl TT «3asemnenHas Heit-
tpanb» u IT «V30mpoBaHHasA HeMTpaIb» PaCCMOTPUM KPATKO.

Cucrema TT — cucrema, B KOTOpOit HeiTpanb MCTOYHMKA
OUTAHKA ITyX0 3a3€M/IEHa, @ OTKPBITbIe IIPOBOJALINE YaCTH JJTeK-
TPOYCTaHOBKM 3a3€MJ/IEHBI IPM MTOMOIIM 3a3€M/IAIOIIETO YCTPOit-
CTBa, 3NMEKTPUIECKM HE3ABMCUMMOTO OT I/TyX03a3eM/IEHHO Hell-
Tpayu UCTOYHMKA.

Pacumm¢poBka Takast:

T — 3a3eM/IeHHaA HeNTpab, HENOCPEACTBEHHAs CBA3b Hell-

TPasy UCTOYHMKA ITIEKTPONIMTAHMA ¢ 3eMelt (far. terra);
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T — oTKpbIThIE TPOBOAAIINE YaCTHU 3a3€MJIEHBHI, T. €. CyIe-
CTBYeT pasfienbHOe (MeCTHOe) 3a3eM/IeHME MCTOYHMKA
9/IeKTPOIIUTAHUA U IMEKTPOOOOPYNOBaHMA.
B aroit cucteme (puc. 2.6):
¢ TpaHcOpMATOpHAsA MOACTAHLMA MMEET HETOCPENCTBEH-
HYIO CBA3b TOKOBEAYIMX YacCTeN C 3eMIel;

¢ BCe OTKpbITBIE IPOBOJAILNE YACTH 3TEKTPOYCTAHOBKM 37a-
HUA MMEIOT HENOCPEACTBEHHYIO CBA3b C 3eMJIEil Yepes 3a-
3eM/IMTEND, 3MEKTPUYECKM HE 3aBUCHUMBINA OT 3a3eMIUTEN
HeTpay TpaHCHOPMATOPHOI MOACTAHIIML.

L1o— L1
L2 o— L2
L3 o— L3
N _T_ *—9 N

ré - 'F'r-fl r-®- -}-'I

[ 1 H ’ * 9

I Tpexdasmbiii | | ByxdasHii | i .®. :

: notpeéurens : : notpeburens : :

- ——— - v wn o e - - I e el

I____ PE _l.PE L PE
Mpynna oceelueHus Po3seTouHas rpynna

Puc. 2.6. Cucmema c 3a3emneHHol Helimpansio TT

JOCTOMHCTBOM TaKOif CCTEMbI AB/IAETCSA BbICOKAA yCTONYM-
BOCTb K paspyuienuio N 1o myTy oT TpaHcopMaTopHOIt HOACTaH-
LIMH K IOTpebuTeno. ITo paspylueHue HUKaK He Bauser Ha PE.

Ectb u HepocTaTkn. Tak TpebyeTtcs 60/ee ClIOXKHass MOTHME3a-
IIMTa, BeAb BO3MOXXHO nosiBneHn:A nuka Mexxay N u PE. Eme B aToi1
CHUCTeMe HepealbHO I 06BIYHOTO aBTOMATNYECKOTO BBIK/IIOYA-
tenst orcnenutb K3 dassr Ha kopmyc npubopa (1 sanee Ha PE). 9to
IPOMCXOAMT M3-3a GOMBIIOTO COPOTUBIIEHNA MECTHOTO 3a3€eM/Ie-
HIA, MMelolero semnunny 30-40 Om.
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ITO VHTEpPEeCHO 3HaTb.

n Y3 pekomendyiom cucmemy TT monbKo Kak «3onosHUMens-
Hyio» cucmemy (npu ycai08uu, Ymo no08odAWAA IUHUA He yOo-
snemsopsem mpebosarusa TN-C-S no noemopHoMmy 3a3em/ie-
Hulo u MexaHuyeckol 3awume PEN), a makxxe 8 ycmaHoskax Ha
OmKpbIMom 8030yxe, 20e eCmb puck 0OHOBPEMEHHO20 Conpu-
KOCHOBeHuA ¢ ycmaHoekol u ¢ ¢usuyeckol 3emneli (unu xe
husuyecKu 3a3emIeHHBIMU MEMANIUYecKUMU 3/1eMeHmamu).

CnenyeT momHuTb, 4TO cucteMa TT Tpebyer obs3aTenbHOrO
npumererns Y30. O6br4HO ycTaHaBnmuBaioT BBogHOe Y30 ycTas-
koit 300-100 MA, koTopoe orcnexuBaeT K3 mexay ¢asoit u
PE, a 3a Hum — nepcoHanbHble Y30 A1 KOHKPETHBIX Lelieit Ha
30-10 MA /14 3aIUWTBI JIIOfEH OT OPAXKEHNS TOKOM.

ITO UHTEpecHO 3HaTb.

n Cucmema TT o4eHb nonynApHa é cenbckoli MecmHocmu Hawieli
CMPAaHbl 8 C8A3U € HUSKUM Ka4yecmeom 60/16LUUHCMEBA CeflbCKUX
8030y WHbIX JIUHUU.

Pepako ncnonbsyemas cuctema
C n3onnposaHHon HelTpanbio IT

Cucrema IT — cucrema, B KOTOPOIT HeJTpaIb UCTOYHMKA ITUTA-
HMs M3O/IMPOBaHa OT 3eM/IM M/ 3a3eM/IeHa depe3 IpUOOPHI UIn
YCTpOJICTBa, MMelolIye 60MbIIoe COMPOTUBIIEHNE, @ OTKPHITHIE
TPOBOJAIME YaCTH 3TIEKTPOYCTAHOBKY 3a3€MJIEHBL.

PacumdpoBka Takas:

I — usonmpoBanHas HeiiTpanb (aHr. isolation);

T — oTKpBIThIE TPOBOJAIIE YACTH 3a3€M/IEHBI, T. €. CyIe-
CTBYeT pasfieibHOe (MeCTHOe) 3a3eM/IeHMe MCTOYHMKA
3NIEKTPONMTAHUA U SNIEKTPOOOOPYHOBAHMA.

Tok yTeukn Ha KOpIyC MV Ha 3eMJIIO B TaKOI CICTeMe OyaeT
HM3KVMM M He TIOBIMAET Ha YCTIOBUS pabOThl IPUCOELUHEHHOTO
060pyRoBaHM .

Cucrema c nsommposanHoi1 Helitpansio IT (puc. 2.7) npumens-
€TCA, KaK IPaByuyIo, B 3MEKTPOYCTaHOBKAX 3JaHMIT M COOPYKEHMIA
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L1o— L1
L2 o— L2
L3 o— T T L3

No
I—- - 1= " r=—- "___|
Conpotusnetiie OTKpbITHIE | Y '
3a3eMneHvs HerTpanu nposonﬂu.une: R R
MCTOYHUKA NUTaHMUSA yacTu, TPexdasHbiii 1 | OpHOba3HbIN |
(ecnn umeetcs) | noTpebutens : : norpeéutens :
I . e kT S ———

3asemnaiowee PE
YCTPOACTBO
3asemnutens =  9NEKTPOYCTAHOBKUN =

Puc. 2.7. Cucmema c usonuposanHol Hetimpaneio IT

CIIeLIa/IbHOrO Ha3Ha4YeHMA, K KOTOPBIM IIPENbABIAIOTCS TOBbI-
IIeHHbIe Tpe6OBaHUA HaeXXHOCTH 1 6€30IIaCHOCTH, HATIpUMep, B
GOMbHMUIIAX [I/I ABAPUITHOTO /IEKTPOCHAOKEHNS U OCBEILEHMNS.

PacumppoBka ycnoBHbIX 0603HaueHui
CUCTeM 3a3emeHuA

Pacummpyio stu ycnoBHeie 0603HaueHNA. MexXgyHapogHas
KIaccuuKauysa CUCTeM 3a3eM/IeHNIT 0603HaYaeTCs 3ar/IaBHBIMM
6ykBamu. IlepBas GyxBa ykasbiBaeT Ha XapaKTep 3a3eMJIEHMS
MICTOYHMKA IINTaHNA, a BTOpasA — Ha XapaKTep 3a3eM/IEHMSA OTKPbI-
THIX YaCTe 37eKTPOYCTaHOBKI.

IlepBas 6ykBa — COCTOAHME HEATPANIM UCTOYHMKA MUTAHNA
OTHOCHUTENTBHO 3€MIIN:

T — 3a3em/ieHHas HelTpasb, HEMOCPELCTBEHHAS CBA3Db Hell-

TpaIy MCTOYHMKA 37IEKTPONUTAHMA C 3eMieil (/1aT. terra);

I — nsonuposanHas HeliTpanb (aHr. isolation).

Bropas 6ykBa — COCTOsIHME OTKPBITHIX IIPOBOASALIMX YacTel
OTHOCHTENIBHO 3eMJIN:

T — OTKpBIThIe POBOAAILYE YACTH 3a3eM/IEHBI, T. €. Cylle-

CTByeT pasfieibHOe (MeCTHOe) 3a3eM/IeHMe MCTOYHMKA
9NIEKTPONUTAHMA U INEKTPOOOOPYROBAHNS;
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N — MCTOYHUK 3MEKTPONMUTAHUA 3a3eM/IeH, a 3a3eM/ICHME
norpebureneit IpoU3BORUTCA TONbKO Yepe3 PEN-nipoBoa-
HUK (um. Neutre — HeifTpab).

Iocnepyiomue (mocne N) 6ykBbI — cOBMelleHMEe B OFHOM IIPO-
BOJHMKe M/IM pasfenenue GyHKIMII Hy/lIeBOro pabodero u Hyne-
BOTO 3aIUTHOTO TPOBOJHNKOB:

C — ynxunm HymeBoro 3alMTHOrO ¥ Hy/IeBOro paGouero
TIPOBOJHMKOB COBMeEIIEHBI B OffHOM npoBopgHuke (PEN-
IpoBOAHUK), (anen. Combined);

S — Hynesoit pabounit (N) n Hynesoit 3auurHbit (PE) nposo-
THUKM paspeneHsl (auen. Separated).

HedasHble IpoBOgHMKI HA3BIBAIOTCA TAK:

N  — HyneBoit pabounii (HeitTpanbHbIi1) NPOBOXHMK (aHer.
neutral);
PE — 3amuTHbI MPOBORHNMK (3a3eM/IAIOLIMII IPOBOJHMK,

HY/IEBO¥ 3aIUMTHBIA IPOBOJHMK, 3aLUTHBIN IIPOBO-
OHUK CHUCTEMbl YPaBHUBAHUA MTOTEHIVIAJIOB, OT dH2I.
Protective Earth);

PEN — coBMenieHHbIiT Hy/IeBO 3aILMTHBLI 1 HY/IEBOV pabodnit

npoBonHuky (auen. Protective Earth and Neutral).

PEN u ero sneMeHTB — CTaHZapTH MeXAyHapoOZHOI
Anexrporexundeckoit Komuccun (MIK).

Ceuenne PEN npoBogHMKOB [JOMKHO GbITh He MeHee CeYeHMs
N npoBoanukos u He MeHee 10 Mm? 110 Mexy U 16 MM2 110 arroMHI-
HUIO HE3aBMCUMO OT CeueHNs ¢a3HbIX IPOBOSHUKOB.

Ceuenne PE npoBogHMKOB JOKHO PaBHATHCS cedeHnIo das-
HBIX TIPM CeYeHMM MOCTefHMX [0 16 MM2, 16 MM? ipu cedeHMN
¢asnbix mpoBogHNKOB OT 16 70 35 MM? U 50% cevenns pasHbIX
IIPOBOJIHYIKOB IIpY OONBIINX CEYEHMAX.

Ceuenne PE npoBOgHUKOB, HE BXOOAIIMX B COCTaB Kabers,
IO/KHO OBITH He MeHee 2,5 MM? — TIpU HaMMIMM MEeXaHMIeCKOit
3aIMThI ¥ 4 MM? — [IpU ee OTCYTCTBUIL
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Byabre ocTopoXHbI!

He donyckaemca Hynesoti paboyuli N u Hynegol 3aujumHeiii
PE npo80OHUKU NOOK/II04Yame no0 0OUH KOHMAKMHbIU 3aXum,
8 YenAax coXpaHeHUsA COeQUHeHUA 3AaWUMHOo20 NPOBOOHUKA C
3asemseHueM 8 C/lydde 8bl20pAHUA (PA3pYyWeHUs) KOHMAKMOo8
3axuma.

3anpewaemca o6veduHAMb Hynegol 3aujumHbili u Hynesol
paboyuli nposodHuKu nocne pasdeneHus PEN-nposodHuka Ha
8800e 8 30aHue.

3anpeniaeTcsa yCTaHaB/IMBaTh KOMMYTHUPYIOIe KOHTaKTHbIE
n 6eckoHTaKkTHBIe 3meMeHTH B Lenax PE u PEN npoBogHuKoB.
JlomyckaloTcsa TONbKO CHELanbHO NpefHa3HaYeHHbIE I STUX
1ieielt COeAMHNTENN U COeHEHMA, KOTOpble MOTYT pa3byuparbcsa
TIpY TIOMOIIY MHCTPYMEHTa.
ITo MeXXIyHapOAHBIM cTaHAapTaM ¢da3a U «HeTPaIb» CINTA-
I0TCS CMIOBBIMM IIPOBOAAMM, TI0O9TOMY HEOOX0OAMMO COOMIOAATD
crefymoe Tpe6oBaHMA:
¢ BO-NIEPBBIX, B KOHCTPYKIMY npubopa Heobxoammo obecre-
IUTb U3OTALYIO BCEX IIPOBOJOB OT KOPITYCa;

¢ BO-BTOPBIX, B cxeMe mpubopa «Heirpanb» U ¢asa cumra-
I0TCS (pasHBIMM, TOSTOMY HeNb3s JCIIONMb30BATh HYINEBOI
N-npoBop B kadecTBe 3aimurHoro PE-npoBogxuka. 910 06y-
CTIOBJIEHO TEM, 4TO JIaXKe B MICIIPaBHO CHCTeMe Ha HEMTpan
MOXXET MOAB/ATBCA «HAIPSDKEHNE CMEIIeHNSA HeNTpamm».
B oTnenpHBIX CTy4Yasx ero BeMMIMHa MOKeT gocTurats 50 B,
¥l U3 3aLIMTHOTO OH IIPEBPAIAETCA B CMEPTENbHO OMACHbI!

Dna yero cuctembl 3a3emneHnA cHabxalorca
yCTPOMNCTBaMM 3aLMTHOrO oTKalo4YeHua (Y30)

Hamubonee mepcrnekTUBHONM ANA Halleil CTpaHBI ABIAETCA
cucrema TN-C-S, no3ponAmolas B KOMIIJIEKCE C IIMPOKUM BHEApeE-
H1eM Y30 o6ecreunTb BHICOKMIT YPOBEHb 3€KTPOOE30MAaCHOCTH
B 97IEKTPOYCTaHOBKAX 6€3 MX KOPEHHON PeKOHCTPYKIMHA.
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ByabTe 0CTOPOXHbi!
; B snekmpoycmaHoskax ¢ cucmemamu 3asemneHus TN-S u

TN-C-S anekmpobe3onacHocme nompebumens obecne4usa-
emca He cobcmeeHHO cucmemamu, a ycmpolicmeamu 3awum-
Ho20 omkmioyeHus (¥Y30), Oeticmayrowumu bonee 3¢hhekmusHo
8 KoMNJieKce € SmMumu cucmemamu 3azemsieHus U cucmemol
YpasHUBAHUA NOMeHYUasnos.

CobcTBEHHO camm cucTeMbl 3a3emieHusa (6es Y30) He obe-
cIeYMBaloT HeobxoxuMmoit 6e3omacHocTy. Hanpyumep, ipu npo6oe
M30/IALIMY Ha KOPITYC 97IEKTPONprO0pa My Kakoro-mmbo anmapara,
npu orcyTcTBUM Y30 OTK/TIOYEHME 3TOTO IIOTPEONTENA OT CETH OCY-
IECTB/IAETCA YCTPOICTBAMM 3aIUThI OT CBEPXTOKOB — aBTOMATH-
9eCKMMM BBIK/TIOYATE/LAMM VTN ITABKMMM BCTaBKaMI.

BricTpopeiicTBMe YCTPOJMCTB 3alUTHI OT CBEPXTOKOB,
BO-IIEPBLIX, ycTymaeT 6picTpopeiicTsuio Y30, a, BO-BTOPBIX, 3aBH-
CUT OT MHOTYX (aKTOPOB — KPAaTHOCTU TOKa KOPOTKOTO 3aMbIKa-
HMs, KOTOPas, B CBOIO 0Yepefib, 3aBICHUT OT CONIPOTMBIEHUA NPO-
BOJIHMKOB, TIEPEXO/THOT'O CONMPOTUBIIEHNA B MECTe TIOBPEXAEHNA
V3OTLALIMY, TVHBI IMHUIA, TOYHOCTY KaMOPOBKY aBTOMATHIECKMX
BBIK/IIOYATeNIEN U Jp.

Hannume Ha 06bexTe MeTa//IMYEeCKMX KOPITYCOB, apMaTyph
" 1p., coeAuHeHHbIX ¢ PE-IpoBOoAHMKOM, IOBBIIIAET ONTACHOCTD
SMIEKTPONIOPaXKEHNs, TIOCKOMBKY B 3TOM CITy4ae BEpOsATHOCTb 06pa-
30BaHMA LieNM «TOKOBEAYIINI IPOBOXHUK — TE/IO YeNIOBEKAa —
3eM/iA» ropasfo Beime. Tonbko Y3O ocyliecTBIAeT 3alIUTy OT
HPsAMOTO ITPUKOCHOBEHMA.

Buenpenne cucrem TN-S u TN-C-S B eBpomeitckux crpaHax,
K ONBITY KOTOPBIX MbI BBIHY>X[I€HbI IIOCTOSIHHO OOpaIarhbcs,
TIOCKOZIBKY TaM paccMaTpuBaeMble Npo6/ieMbl pelIaninuch Ha Ba
MEeCATUNETUSA PaHblIe, TAKXe MPOXOAUIO C 6OMBIIMMU TPYLHO-
CTAMI.

MpuBeay npumep.
B numepamype onucaH cnydad, ko20a 3neKmpomoHmep npu

NooKJIIo4eHUU 00HO20 06BeKma owuboyHo NoOKMoYUs hasy
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HA 3aWuUMHbI{ NPOBOBHUK, YMO Noeneks1o 3a cobol cmepmerns-
HOe NopakeHue HeCKOJIbKUX Yesl08ex.

B miane o6ecrieuenus yCIoBuit 371eKTpo6e30IacHOCTH TPy KC-
IUTyaTaluy 3MeKTPOYCTAaHOBKY Cepbe3HOI a/TbTePHATIBOM Bbilile-
PacCMOTPEHHBIM CHCTEMaM 3a3eM/IEHNS ABNAETCA CPAaBHUTENTBHO
HOBOE, HO BCe 60ree mupoko npumMeHseMoe 3¢ dexTuBHOE 3MeK-
TPO3AIUTHOE CPEACTBO — ABOHAA M3OMALMA.

TlocTmXeHns XMMMUIEeCKOI IIPOMBILITIEHHOCTH B 06/1aCTH TIpo-
M3BOJICTBA IUIACTUKOB U KEPAMVK, MMEIOLIVX BETMKO/EIHbIE MeXa-
HMYECKIE U NEKTPON3O/ALMOHHbIE XapaKTePUCTIKM, IO3BOTIN/IN
3HAYNTENBHO PaCIIMPUTD ACCOPTUMEHT /IEKTPOOE30MacHbIX eK-
TPONPUOOPOB U IMEKTPOMHCTPYMEHTOB B MCIIOTHEHMY «[[BOMHASA
MBO/IALMA», IPY IPUMEHEHNY KOTOPBIX THII CCTEMBI 3a3eM/IEHNSA
B IUIaHe 0GecredeHns yCIOBHil 3MeKTPO6e30IacHOCT! He MMeeT
3HaueHuA. Vspenus B UCIIONHEHNN «[BOMHAA M3O/ALMA» MapKHu-
PYIOTCSL COOTBETCTBYIOIIVM 3HAKOM.

Kak onpeaenunTb, Kakas CTOUT CMCTEMa 3a3emieHun
B MHOIOKBapTUPHOM fioMe

Cnyyait 1. [lom cTapsiii. VIMeeTcs 4eThIpEXIIPOBOHbII CTOSK Ha
3Ta)XHOM ILIMTKE U JBYXKWIbHBIA BBOJ B KBapTHpy. Panee orme-
YajI0Ch, YTO B CTApBIX JOMAX MOAKIIOYEHME KBAPTUP C/IENIAHO 11O
cucteme TN-C. XapakTepHbIM IPU3HAKOM TaKOM CUCTEMBI ABJIS-
eTcs 4eThIPeXNPOBOJHBIN CTOAK Ha sTaxkHoM muTke (LI, L2, L3,
PEN). IIpu TakoM TuIIe IPOBOAKY NPV OFHO(a3HOM TOAK/TIOYEHNN
OT 3Ta)KHOTO IIUTKA B KBAPTUPY IIPUXOAUT TOMBKO AiBa mpoBofia (L,
PEN). YcioBHO Takoe TOAK/II0OYEHMEe TIOKa3aHo Ha puc. 2.8.

[ToBTOpHOE 3a3€M/IEHNIE HA STAXXHOM IIUTKE OTCYTCTBYET, XOTS
nHorga PEN-npoBogHMK coeyHAETCA ¢ KOPITYCOM LIMTKA.

ByabTe 0CTOPOXHbI!
; Mpu pemMoHMe dename Ha MAKOM WUMKe pacujensieHue coeme-
WeHHO20 Hyn1eeozo nposodHuKa (PEN) He pekomeHOyemcs.
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LLNT 3TaXHbIV
L1 L2 L3 PEN

LT KBapTUPHLINA

L3

PEN

Puc. 2.8. HaznadHo npedcmaseneHue cucmemesl 3aujumHozo 3azemneHus TN-C

A mepexon Ha coBpeMeHHYI0 cucteMy TN-C-S B Takux fomax
IPUAETCA OT/IOKMUTD IO TeX BpeMeH, ITOKa pacliel/ieHne COBMe-
meHHoro Hynesoro nposopHuka (PEN) He 6yner caenano opranu-
3anueit, o6cmyxuBaouieit 1oM, Ha BPY.

Cryuait 2. Jlom crapsiit. CTOAK B IOAbe3fie YeTHIPEXNPOBOJ-
wenit (LI, L2, L3, PEN), a B KBapTHpy OIpUXOFUT TPU INPOBOJA U
ofVH 13 HuX 3aiutHblit Hynb (PE). T.e. B aTa)kKHO WIKMTKe CAETaHO
JIOKa/lIbHOE paclleIUIeHNe HyNA. ITO, CKopee BCETO, He3aKOHHO
chenan NpeAbIRyLINit Blajieel] KBapTUPBL.

YeThIpeXITPOBOAHBII CTOAK HA 9TaXKHOM IIUTKE U TPEXOKMIb-
HbI/ BBOJ] B KBApTUPY AB/NAIOTCA IPU3HAKOM JIOKATbHOTO pacie-
IUIEHNA HYNA Ha 3TaXHOM IuTKe (puc. 2.9).

LLnT aTaXHbLI
L1 L2 L3 PEN

LLnT KBApTUPHDIA

PE
= |° N

I.
=

Puc. 2.9. HaznadHoe npedcmassieHue cucmembl 3auumrozo 3azemneHus TN-C
C He3aKOHHbIU I0KanbHbIM pacujennieHuem PEN Ha smaxHom wumke
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Cry4aii 3. [loM HOBBI UM B JOMe NTPOBELiEH KalUTaIbHbIA
peMoHT anekTpoceTn. IloBTOpHOE 3a3eMneHNe mopBoauTCcs K BPY,
TaM >Ke BBINIO/THEHO pacliell/IeH) e COBMEIEHHOTO HY/IEBOTO IIPO-
poguuka PEN.

IIpu3HaKkoM Takoro pacuieI/IeHNA ABAAETCA MATUIPOBORHBIN
cTosK Ha ataxxuoM mwmTke (LI, L2, L3, N, PE). 310 3Hauur, 4to B
mome coBpeMeHHas cucrema TN-C-S. [Ipn TakoM Tume npoBogku
npy ofHOQA3HOM MOAKTIOYEHNM OT STAKHOTO IIMUTKA B KBAPTUPY
npuxoaut Tpy nposoguuka (L, N, PE).

To ectb npusHakoM cucreMsl TN-C-S B KBapTHpe ABIA€TCA IATH-
TIPOBOJHBIN CTOSAK HA 9TaXKHOM IIVTKE ¥ TPEXITPOBOAHbIA (/M IATH-
TIPOBOJHBII ITpY Tpex¢a3HOM BapyaHTe) BBOJ, B KBapTpy (puc. 2.10).

LUWT aTakHbIA
L1 L2 L3 N PE

LLinT kBApTUPHLIA

L3
- 1|8 PE
1k

Puc. 2.10. Peanusayusa cucmemel 3aujumnozo 3azemneHus TN-C-S
npu o0HogasHom 88o0de 8 Kapmupy

Kak onpegenunTb, Kakas CTOUT cMcTemMa 3a3eM/IeHuA
B KOTTeAXe unm gave

Bce nmuHuM 3nekTponepenaun MeXny TpaHCOPMATOPHBIMU
noacranuyusamu (TII) u sgannsamu — getwipexnpoBopusie (LI, L2,
L3, PEN).

Ciryuait 1. Ecnu Ha BBofie B 3jlaHNe Ha BY coBMellleHHbIIT HYye-
Boit npoBogHuk PEN He pacujenen, To BO BCeM 3laHMM TONTY-
ynutcsa cucrema TN-C.
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ITpu Takom TuIIe IPOBORKM IPpY OFHOPA3HOM MOAKIIOYEHUN
OT 3TA)KHOTO LIMTKA II0 oMY (fjaue) OCYLIeCTB/IAETCA IPOBOAKA
Tonbko ABymsA nposopamu (L, PEN). Tpexdasubie morpeburenn
3anMTHIBAIOTCS 4eThIpbMa mpoBogamu (LI, L2, L3, PEN).

Cnyuaii 2. Ecnu Bo BXOFHOM yCTpo¥iCTBe foMa (Mu paHee — B
BY Ha onope) nynesoii nposoauuk PEN pacuiensnien Ha HyneBoi u
3alMTHBIN, TO B loMe ocymecTBneHa cucteMa TN-C-S. Cucrema
TN-C-S MOXXeT MMeeT MeCTO TONTbKO MOC/Ie TOUKY pacHiel/IeHUs,
CYMTasi CO CTOPOHBI OT TPAaHC(OPMATOPHOI TOACTAHIIMNA.

ITocne pacmennenns npy ogHo¢asHOM HOLKIIOYeHUHN U3 BY
BBIXOAAT Tpy nmpoBopHuka (L, N, PE), a mpu tpexdasnom — nsate
(LL L2, L3, N, PE). Takum o6pa3om, npusHakom cuctemsl TN-C-S
B KOTTe[Ke ABJAETCA BhIXofammii u3 BY npu Tpexdasnom mox-
KII0YEeHNN MATIDKWIbHBIN, a IpY OfHO(A3HOM MOAKIIOYEHNUN
TPEX)KM/IbHBII BXOZHOI Kabeb.

Ilepexopn Ha cuctemy TN-C-S Ha BBofie B KOTTeIX Ha BY MoxxHO
PEKOMEH[IOBATDH JIe/IaTh BO BCEX CIyYasAX, KaK Ipy OGHOGa3HOM,
TaK ¥ TIpy Tpex$pa3sHOM MOAK/IIOYEHNM, IPAMO Ha BBOJIE B 3[aHNe
wm 6mKaiiinesi onope, MOABEAA TYAa LIMHY OT BaLIero MOBTOP-
HOTO 3a3€MJ/IEHMS, KOTOPOE B KOTTEM)KE B IIPMHLIMIIE He CIIOXKHO
OpraHM30BaTh.

Kakue uBeTa nsonauum npoBoAHUKOB B Kabene

B kabene y KaxJoro mpoBoja CBOIt COOCTBEHHBIN IIBET.
Heo6xopnMo npupep>XnMBaTbhCA TAKOTO IMPOCTOrO MpaBuiIa, Kak:
«Bo BpeMs coefyiHeHNA IPOBOMOB, He MEHSII MX I[BET».
CornacHo I19Y, B 6bITOBOI 3/1EKTPOIPOBOAKE:
¢ KOPMYHEBBI MV KPacHBIiT IBeT — (asHblii IpoBox L;
¢ CHHMIT BeT — HyNeBoit pabounit N (M1y Kak ero Ha3blBaloT
«HEWTPANbHBIN» UIN «HOMb»);

¢ romy6oi1 nBET IO BCel A/IMHE U JKEITO-3€e/IeHble TONOChI Ha
KOHI[aX — COBMELIECHHbI HYNE€BOM 3alIMTHBIA ¥ HY/EBO
pabounit nposopHNK PEN;
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¢ >xenro-3emeHbnit nBer (cM. IlpumedyaHue) — HyneBoif 3a-
wtHb PE (3a3eM/is101yit IPOBOAHMK).

7O MHTEPECHO 3HaTb.

n B 13Y ommeuyaemcs, ymo ysemosoe 0603Ha4eHue Hyneabix
3aWUmHbIX Npo8ooos npou3soouMcA 4epedyiouumucs npo-
00/1bHbIMU UNTU NONEepeYHbIMU NOIOCamMU 00UHAKO80U WUPUHbI
(0na wux om 15 0o 100 MM) Xxes1mo20 u 3e/1eH020 Ysemoa.

Hyneseie pabouue (HelimpasnbHele) npoBOOHUKU 0603HAYa-
tomcsa 6ykeoli N u 20ny6bim usemom. CosmeujeHHble Hyregvle
3awumHele u Hynesble paboyue nPoBOOHUKU OO/IKHbI UMeMb
6ykeeHHoe 0603HaqeHue PEN u ysemosoe 0603HaueHue: 2011y-
60U ysem no sceli O1UHe U Xenmo-3es1eHble NOJI0CkI Hd KOHUAX.

OnbITHBIE 3MEKTPUKN PEKOMEHAYIOT M YMTATENAM 3aIIOM-
HUTDb 3ay4eHHBI MY ellle MHOTO JIeT Ha3ajy: CMHMIf — pabounii
HOJIb; XKENTHI (3€/IeHbli1) — 3eMIIA ; CAMBIIl CBETIbII U3 Kabens

(myuka) — dasa.

%%

IIpurnamarpo nNocMOTpeTh BUAEOYpoKM nmo Teme «CucTeMbl
3aseMeHNA» Ha npuiaraeMoM DVD: «PaboTa 3ammThl mpy 3Kc-
IUTyaTalyy CTUPATbHOM MalIVMHbI».



aea 3

INEKTPOCETb
MHOTOKBAPTUPHOIO IOMA

BBsop n pacnpepeneHune 3neKTpo3Heprum
B MHOIrOKBapTUpHOM pome ¢ cuctemoit TN-C

TN-C — aro crapas cucreMa 3a3eM/IeHMA, XapaKTepHasA [/
JIOMOB TIPOIJIOTo Beka nocTpoiiky. OHa Ha BXofie B JOM — YeThI-
pexnpoBoaHas (Tpy ¢asHbix mpoBopa L1, L2, L3 u coBMeleHHbII!
Hynesoit npoBoguuk PEN). PEN npoBogHuK B 9T0i1 ccTeMe TaK U
MIeT 0 NOTpebuTens B TakoM o6benuHeHHOM Buge PEN.

B nrore k noTpe6uTenio B 3TOI CHCTEME IIPOIOXKEHO:

¢ 2 mpoBopHMKa py ogHodasHoM BkmodeHnn (L, PEN);

¢ 4 mpoBopiHMKa — mpu TpexdasHom Bmovenunu (L1, L2, L3,

PEN).

IT0 MHTEPeCHO 3HaTb.
UHo20a Ha cxemax ¢hasHbie nposoda 0603HAYAIOM NAMUH-
ckumu 6ykeamu (A, B, C).

ITurasommit Kabenmb, MAyIINIL TIOR 3eMiIel OT TpaHCHOpMaTOpHOI
TOACTAHLM, BXOAUT BO BBOZHOI AIVK, KOTOPbIiI COENMHEH Kabe-
JIeM € pacnipefennTenbHbIM myToM (puc. 3.1). OT Hero OTXOAAT CTO-
AKM, IPOK/IA/{bIBaEMble BEPTUKA/IbHO, HAIIPUMED, N0 IECTHUIHBIM
KJIETKaM.

K cTroskaM Ha KaXXJI0M 9Ta)ke IIPUCOEAMHEHBI 3TAXKHbIE IUTKMY,
OT KOTOPBIX IIPOBOJIa PACXOAATCS 110 KBApTUPaM.

B 3aBucuMoOCTH OT pasMepoOB JOMa M €ro 3TaXKHOCTH, a TaKXKe
CHCTEMBI IPOKIafKK Kabereit (B 3eMye MM KO/IEKTOPE) BBOABI
BBITIOTIHAIOTCA TeM WM MHBIM criocob6oMm. ITouemy? IToTomy uTo,
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OTaXHbINA LWTOK

MNposoa
X Pacnpepenu-
}F 4 Kcrosky TenbHbIN LWMTOK
kB.Ne8 kB.Ne7 |
o NN
kB.Ne6 kB.Ne5 FEN
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= | |
kB.Ne2 kB.Ne1 0wQT()\T Q\TQT(\T 7
R SRIIIEIER
\ O \
S &\ OT BBOAHOrO ALLNKA
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BeogHoit Pacnpepenu-
KaGenb ALK TeNbHbIN WUT

Puc. 3.1. KabenvHuili 8600 8 MHO203MaxHbili dom ¢ cucmemoli 3azemnerus TN-C

BO-TIePBBIX, Harpy3ka 100-KBapTMPHOTO AOMa 3HAaYMTE/NIbHO
MeHblIlle Harpy3ku 500-kBapTupHOro. Bo-BTOpBIX, Tpe6oBaHMA
K 9/IEKTPOCHA0XKEHNIO MIATHITAXXHOTO IOMa OTHOCUTENIbHO HeBe-
JIMKY: B TAKUX JOMax HeT MM(TOB, XBaTaeT HAIIOpa BOAOIPOBO-
KHOI ceTut. OCTaBIATH XKe 6e3 aneKTponnTaHus MTH U BOLO-
cHab>KeHye 9-3TaXHOro M TeM 6osee 27-3Ta>KHOTO JJOMa COBEp-
IIEHHO HefIOMyCTIMO.

ITo aTum npuumHaM B 60/blINe JOMa HEPENKO BBOAUTCA HE
OfIMH, a iBa ¥ jaXke TPU KabeNls co B3aMHBIM pe3epBUPOBAHNEM.
PacnipeneneHue 3/1eKTpOSHeprity MeXAY KBapTUpaMu 1 o61eoMo-
BbIMM HarpysKamy (mudTsl, Hacocsl, ob1iiee OcBelieHNe) TOBONBHO
CNOXKHO. ET0 BHIIOMHAIOT € MOMOLIBIO KOMIIJIEKTHBIX 37IEKTPOTEX-
HUYECKUX YCTPONCTB. VX pasMepbl, MeCTa yCTAHOBKY M CIOCOOBI
KpeIUIEHVsI CTPOTO COT/IACOBAHbI C KOHCTPYKUMAMM [JOMOB.

PaccMoTpyuM BapyuaHTBI IPUCOEAMHEHNA KBAPTUP K CTOSAKAM B
MHoOrokBapTupHoM foMe ¢ cucteMoit TN-C. CTosK umeer yeTbipe
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npoBopa: Tpu ¢asel, 0603HavaeMsle 6ykBamu A, B, C, kak moka-
3aHO Ha PHC. 2.2, a, ¥ COBMeIleHHbI1 Hy/eBoii npoBogHuK PEN.

Mexny kaxpoit napoit ¢as (A — B, B— Cu C — A) Hanps-
XeHue B 1,73 pasa Bblille, YeM MeXAY /106011 (asoii 1 HelTpanbio
(A — PEN, B — PEN). 3nauur, ecnu Mexny ¢asamu 380 B, To
Mexmy Kaxpoit dasoit u Hefirpanbio 380/1,73 = 220 B. B kaxaywo
KBapTUPY BBOJAT [Ba IpoBopa: $pasy 1 HeMTpanbHbL IPOBOA. B
3TUX NIPOBOJAX TOK OAMHAKOB. VIHave M OBITH HE MOXET, TaK KaK
IIPOBOJIOB BCETO /1B, I03TOMY B /II060i MOMEHT BpEMeH! OIMH U3
HUX IIPAMOIL, @ APYTOit — 0OpaTHBbIIL.

KBapTups! K pasHbiM ¢azaM NpUCOEANHSIOT TI0 BO3MOXHOCTH
paBHOMepHO. Tak, Ha puc. 2.2, @ U3 IIeCTH KBapTUp K Kaxmoi dase
IPUCOEANHEHO TI0 AiBe. PaBHOMEpHOE pacmpefienieHne HarpysKu
VICK/IIOYaeT NeperpysKy OTHENbHBIX IPOBOIOB CTOSIKA 1 0OMOTOK
TpancdopmMaTopa i, KpoMe TOTO, JaeT BO3MOXXHOCTh YMEHBLINTb
TOK B HEATPa/IbHOM IIPOBOJie. DTOT BOIPOC TPebyeT MOSACHEHMIL.

A B C PEN
] ; k8. Ne5
k8. Ne6 %
A
Izt gt lis+ 1y
1 ; KkB. Ne3
kB. Ne4 g
S ny g
380 B{ P
—_—
/--—} 220B
o
> «ka. Net Tok B HelTpansHOM
- nposoae
KB. Ne2 o |
a 6

Puc. 3.2. PacnpedeneHue Hazpy3ku mexoy pazamu:
a — CMpyKmypa 5neKmpoCHAaGXeHUA CMOoAKa;
6 — Mok 8 HelimpanebHOM NPpogode
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W3 cxeMbl BUIHO, YTO BCE€ KBAPTUPHI IPUCOEAMHEHBI K Hell-
TpanbHoMy npoBofy PEN. OH a4 Bcex KBapTup AB/AeTCA 06pat-
HBIM, IIO3TOMY Yepe3 Hero JO/DKHA IPOXOJMUTh CyMMa BCEX TOKOB.
Ho kakas cymma? He apudmerndeckas, a reomerpudeckas. Yro6sr
ee HalTH, HY)XHO M306pa3uTh HaTrPy3KM KOKHOM ¢asbl BEKTOPaMH,
HPVHAB VX JUIMHBI IIPONIOPLIVIOHAIbHBIMY HarpyskaM ¢as; 3areM
3TV BEKTOPBI CTIEAYeT PacIIONIOXNTD IOf yriamy 120° 1 1o npaBumy
napajieNiorpaMMa CIOKUTb CIiepBa Harpysky fiByx ¢as, a 3aTew,
OIIATb-TAKM 110 NMPaBUIy Mapal/ie/IorpaMMa, CTIOKNTD HACHHYIO
HarpysKy AByx (a3 ¢ Harpyskoit TpeTbeit dasnl. [Ipumep Takoro
CIIO>KeHMS JiaH Ha puC. 3.2, 6. VI3 Hero BUHO, 9TO TOK B HEMTpalb-
HOM TIPOBOJie TTOTTYYM/ICS MEHBIINM, YeM TOK /Io60ro mpoBopa dasbl
A, B uu C. IIpu coBepliieHHO paBHOMEPHOJ Harpyske a3 TOKa B
HEITpa/IbHOM IIPOBOJE HET, I03TOMY €r0 YacTO YIPOLIEHHO Ha3bl-
BaIOT HY/IEBBIM.

Hepenxo B loMax OCTPOMKI MPOIUIOrO BEKa BMECTO 9TaXKHBIX
IIVTKOB IIPMMEHS/I COBMEIeHHbIE 7eKTpomKadsl. [Tpumep Takoro
anexrpoukada gan Ha puc. 3.3. lllkad nMeeT oTceKy ¢ OTAETbHBIMMI

AsTomatvueckuii  Boikniovatens KeaptupHole [posoga ctoska

BbIKNIONaTENb \ nposoaa
1 7 — ﬁ
e
L T
Otcek ans
LK ’ ’ CnaboTo4HbIX
| = = yCTpOCTB
{ N
Ta6nuuka <7
C HOMepoM Or oD ©
KBapTUPLI
5
Cuerunk @
m oo
\L J =—¢ J
\;——————'-‘

Puc. 3.3. [Ipumep ucnonHerusa 3nekmpowikagpa

2Ne 7163



34 CoBpeMeHHan aneKTpoceTb

BepLamMy. B omHOM OTCeKe pacIonoxeHbl aBTOMATUYECKME BBIKIIO-
JaTe/ ¥ BHIK/TIOYATENN, TAG/IMYKY C HOMEPaMyt KBapTyp, B IPYTOM,
3aI1epPTOM, — CYETYMKY; TPETHIT OTCEK IIpefHa3HaYeH 1A CNaboToY-
HBIX YCTPOICTB: Te/Ie(OHOB, PaiiOTPaHC/LALVOHHOM CETH, CETH Terle-
BU3MOHHBIX aHTEHH, BUThIX Tap AoModoHa, VIHTepHeTa 1 Ap.

K kaxxgoit KBapTipe B TaKOM 9Ta>KHOM LIMTKE OTHOCATCA OfH
BBIK/IIOYATE/Tb Y {Ba aBTOMATHYECKIX BHIK/TIOUATELA:

¢ OfIMH — IS IVHUY O6ILEro OCBELIeHN;

¢ IpYTOit — 1A IMHUY IITETICENIbHBIX PO3ETOK.

B HexoTopbix mKadax MMeeTCA LITENCeIbHas po3eTKa C
3aIUTHBIM KOHTAKTOM, K KOTOPOIl IPUCOEAMHAIT YOOpOUHbIE
MaIIVHBL.

BBopa v pacnpepeneHne 31eKTPO3HEPrun B COBPEMEHHOM
MHOrOKBapTUpHOM aome ¢ cuctemomn TN-C-S

3]ICKTPM'-ICCK3}I IIpOBOAKA B )XMUJIOM NMOMELIEHUN COCTOUT U3
INEKTPUYECKOTO BBOAQ, J/IEKTPOLINTKA U I‘pynl’lOBOﬁ 9NEKTpUIe-
CKOI1 CeTH, KOTOpas pacupenensaeT NCKTPONNUTAHNE OT IUTKA IO
BCEMY INOMEIIEHNIO. SHCKTPOHPOBO]IKa KaXKIom TpyHibl BbIIO/THA-
€TCA INEKTPUIECKUM KabenreM OIpEAEIEHHOTO CEYEHN U aBTOMA-
TOM 3aIIUTHI C 3apaHe€€ paCCINTAHHBIM HOMMHAIOM.

BBoaHble pacnpeaenuTtenbHbie YCTPONCTBA

BxopHas nmuHUsA OT TpaHCHOPMATOPHOI HOACTAHLIMY ITOIalaeT
Ha BY umn BPY. YerpoiictBo BPY 11 MHOrokBapTHpHOro fioma,
B IPMHLNIIE, OTINYaeTcA OT BY nuiub HanuymeM OCHalleHus /s
pacnpeneneHns 3MeKTPOIHEPTUHN 110 3TAHMIO.

BBopgHOe pacnpenennTenbHOE YCTPOICTBO — 3TO COBOKYII-
HOCTb aIllIapaToB 3aIIUThl (aBTOMATMYeCKIe BBIK/TIOYaTeNH, Impe-
JOXpaHUTENN U [p.), IpUOOPOB y4yeTa 3MeKTpOdHeprum (aMmmep-
METPHI, BOIBTMETPHI, MEKTPOCYETUNKM), INMEKTPOOOOPYLOBAHUA
(py6unbHMKY, pa3befUHUTENN, TPAHCHOPMATOPHI TOKA, LIMHbI
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VI T. I1.) ¥ CTPOUTENIBHBIX KOHCTPYKLMIA, KOTOPbIE YCTaHAB/IMBAIOTCA
Ha BBOJI€ B XKIJIOe TIOMeLleH e, 160 3aaHue, BKIIOYAIoLye, B TOM
quCre, B cebs aNmapaTsl 3l THL ¥ IPUOOPHI y4eTa 3/IeKTPOIHeEp-
T OTXOMALIMX TIVHUIA 3TeKTPOHPOBOAKH.

370 NHTEPECHO 3HaTb.

n fnasHoe, ymo u K BY, u BPY nodeooumca /IUHUA NO8MOPHO20
3asemsieHusa. Imo 3Ha4um, Ymo co30asame Oe/leHue cosme-
WjeHHo20 Hyneso20 npo8odHuka PEN MoxHO monbko 30ecs!

WTak, BO BBOJHOM paclpefieMUTENbHOM YCTPOICTBE AOMa
Hynesoit nmpoBogHukK PEN pacmenigercs Ha HyneBoi U 3alUT-
HBIIA, 3TUM B fioMe GyzaeT ocyuectnena cucreMa TN-C-S. Cucrema
TN-C-S nmeeT MeCTO TONBKO MOCTIE TOYKM pacHIeN/IEHN, CINTasA
CO CTOPOHBI OT TPaHC(OPMATOPHOI! IIOACTaHLMM. B coBpeMeHHBIX
3T@XXHBIX IUTKAX OOBIYHO CTOAT 3MEKTPOCYETYMKY U TpexPasHble
BBOJHbIE aBTOMAThI Ha KBapTUPHBIE deKTpoinTky, Y30, mudas-
TOMATBL

ITocne BY unn BPY snexTposHeprus momajaeT Ha 3TaXKHbie
IIMTKY B MHOTOKBapTHPHOM fioMe. K COBpeMeHHBIM 3TaXKHbIM
muTKam uget 5 mposogos (L1, L2, L3, N, PE).

CoBpeMeHHbIe 3TaXKHble WUTKN

Hasnauenne. lllutku npegHasHadeHbl A pacupeneneHns u
y4yeTa 37IeKTpUIECKON SHEPTUM, 3allUThl IMEKTPUYECKUX CeTel
KBapTyp OT NEPETPY30K M KOPOTKMX 3aMbIKaHMIA, TOKOB YTEYKM Ha
«3eMJTI0» BCIIEAICTBIE OBPEXIEHNMI U30/IALMM CeTel. A IMTKU CO
C1a60TOYHBIM OTHENIEHIEM NIpefHa3HAYEHbI TAKXKeE /1A YCTAaHOBKM
Kabesell ¥ aNmapaTypsl TeIEBU3MOHHO, PalIOTPAHC/IAIIMOHHOI,
TeneoHHOI, VIHTEpHET ceTeit.

CoBpemeHHbIe IUTKY 3TaKHbIe II9M paspaboraHsl ¢ yue-
TOM:

¢ HOBBIX TpeOOBaHMIl IIO YBEMMYEHMIO VX HATPY304HOI CIIO-

cobHOCTH;
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¢ KONMMYECTBY IPYIIIOBBIX IMHNMI Ha KBapTUDPY;

¢ nmu3aifHy U o6ecneveHnI0 6e30MaCHOCTH IIPY SKCIUTyaTaLViL.

Tumossie KOMOMHALVY anmapaTyphl JIA IUTKOB MPeNCTaB-
7eHBI B Ta6M. 3.1, a BHELIHMIT BUL [IpeACTaBIeH Ha puc. 3.4.

YCTpOiCTBO IMTKOB MO3BOJIAET OCYHIECTBIATD UX MOAKIIIOYE-
HMe K ceTaM ¢ cucremamy 3a3emneuss TN-S u TN-C-S 6e3 paspe-
3aHMA MaryCTPa/lbHbIX IIPOBOMIOB CedeHMeM A0 90 MMm.

6

Puc. 3.4. BHewHuli 8u0 3maxxHo20 uwjumka LSm3:
a— makK Wyumok 8bl2nadum npu nocmaeske;
6— Wumok, 0OCMAHOBMEeHHbIl 8 HUWYy 8 pa6oqu coOCMofAHuUuU
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CrpykTypa 0603Ha4eHNs IUTKOB IPeCTaB/IEHA HIDKE:

UM X X - XXX X YXn4

LLinToK 3TaXHbI MOAEPHU3MPOBaHHbIN

0 — 3HaK AONONHUTENBHOTO MCNONHEHUA (YKasbiBaeTcA Npu
HeobxoauMocCTK)

Konunuecteo ksaptup (2; 3; 4)

Obujee KONUUECTBO NMHENHBIX annapaToB
Ha KBapTupy (3; 4; 5; 6)

Hanuuve v Tun anHentHoro annapara Ha 40 A:
0 — otcyTcrayerT;

1 — BbIKNIOYaTenb aBToMaTUyeckuit 6e3 Y30;
2 — BbIKNOYaTeNnb aBToMaruyeckui ¢ Y30

Hannune aBTomMaTnuyeckoro Bbiknouatens
Ha CTofIKe NuTaloLlel cetu:

0 — orcyrcrayer;

1 — umeerca

Hanuuue cnabotoyHoro oraenenus:
0 — orcyrcrayer;
1 — umeerca

'— Bup knumatuueckoro ucnonHenna no NOCT 15150

Tunoesie KOMGUHAUUU annapamypel 018 WUMKO8 Ta6nuya 3.1
KonnuecTBo nuHeitHbIX annapaTos Ha KBapTupy (WT.) U ux

YcnosHoe HOMUWHANbHbIE TOKU HomuHanbHbiit

0603HaueHue Boikniovarens Bbikniouatenb aBTOMaTMY. C ;‘;';;::g::::
(Tvn) wutka ABTOMaTUYECKUi Y30 (tok yreuku 30 MA) annapara, A
16A 40A 16 A 40A

L9mX-30XX 2 - 1 - 40
LLBmX-31XX 1 1 1 - 63
LDMmX-32XX 1 - 1 1 63
U3mX-40XX 3 - 1 - 40
LLOmX-41XX 2 1 1 - 63
L3mX-42XX 2 - 1 1 63
LLIBMX-50XX 4 - 1 - 40
LPmX-51XX 3 1 1 - 63
WIMX-52XX 3 - 1 1 63
LL3mX-60XX 5 - 1 - 40
LUPmX-61XX 4 1 1 - 63
LLIMX-62XX 4 - 1 1 63
Mpumeyanme. Bua KNMMaTUYECKOTO NCMIONHEHUA BCEX STUX WNTKOB — YXI14
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IpuBeny npumeps! 0603HaAYEHNMs IMTKOB.

IuTok sraxusiit II9M3-3001 — muTok Ha 3 KBapTHUpHI, 6€3
aBTOMATMYECKOTO BBIK/TIOYATeNsi MarKCTPA/IbHON IMHMM (CTOSKA),
VIMeeTCsl OTAe/IeHNe /IS pa3MelleHus caboTOYHBIX YCTPOCTB. B
IIMTKE, Ha KAKAYI0 KBAPTUPY, YCTAHOB/IEHDL:

¢ 1 IBYXIIOMIOCHBII BBIKTIOYaTeNb Harpysku Ha 40 A (BBop B

KBapTUDY);

¢ 2 aBTOMATMYECKUX BBIK/TIOYATENA Ha 16 A;

¢ 1 aBTOMaTH4eCKuiT BhIK/MoYaTenb ¢ Y30 Ha 16 A;

IIuTok sTaxxusiit III9M4-5211 — muTOK Ha 4 KBapTUPHI, yCTa-
HOBJIEH aBTOMAaTM4Y€CKMIi BBIK/IIOYATe/Tb MaruCTpanbHOM IMHUN
(cTosixa) ¢ pacuenureneM 125 A, uMeeTcs OTAe/eHUEM A/ pa3Me-
IeHMs CTabOTOYHBIX YCTPOVICTB. B ImuTKe, Ha KXXAYI0 KBapTUDY,
YCTaHOBJIEHbI:

¢ 1 ABYXIOMIOCHBII BBIKITIOYaTeb Harpysku Ha 63 A (BBop B

KBapTUpYy);

¢ 3 aBTOMaTM4YECKMX BBIK/TIOUATE/S Ha 16 A;

¢ 1 apToMaTHMueCcKuit BoiKodaTenb ¢ Y30 Ha 16 A;

¢ 1 aBTOoMaTH4eCKuit BhIKMoYaTendb ¢ Y30 Ha 40 A.

ITpuHLMnIManbHBIE CXeMbI IIVITKOB IPeACTaBNIeHbI Ha puc. 3.5
u 3.6.

3T0 UHTEpeCHO 3HaTb.

n Cyemyukamu 3nekmpuyeckol 3HepauuU u32omosumesio WUMKU
He Komnsiekmyem, HO 803MOXHA UX ycmaHoeka (puc.3.4).
Mpu 3mom Heob6x00uUMO UCX0OUMb U3 MO20, YMO KONUYecmeo
MoOynel, ycmaHasueaemMbix 8 WUMKe, 6K/o4Yas B8800HbIe
annapamel Keapmup, He OO/MKHO npesbiuame 60 eOUuHUY
(00uH mModyne coomeemcmaeyem OOHONOJIIOCHOMY BbIK/IOYA-
menio wupuHou 18 Mm).

IIuTok stakubiit Tuna 191409 aBnseTca JONOMTHEHNEM K
HOMEHK/AType WUTKOB 3TaXHBIX IIJ9M n mpenHasHavyeH gna
IIpMeMa M pacIpeieNIeHNs 3/IeKTPIN4eCcKOi SHepTiy, 3aLlUThI CeTel
OT TOKOB IIEPETPY30K ¥ KOPOTKMX 3aMBIKaHNIA.
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HoMuuanbHble TOKM aBTOMAaTM4eCKUX BBIK/IIOYaTeNel, yCcTa-
HaBnuBaeMbixX B muTKe 11191409 — 40...63 A. Inrok 11191409
yCTaHaB/IMBaeTCA B HMIE CTeHbI pasMepamy 300 x 290 x 130 mm.
CxeMa snexTpuyecKas NpuHUMNMaAbHaa muTka 111931409 npex-
CTaB/IeHa Ha puc. 3.7.

llanee Ha KBapTUPHBII IUTOK UAET NATH mpoBoxos (L1, L2, L3,
N, PE).

KBapTupHbie Wwutku

Hasnauennme. B MHOrO3Ta)XHBIX [OMax NPOLIZIOrO BeKa
HOCTPOMKY Ha ECTHUYHBIX KAETKaX M3HAa4Ya/bHO YCTaHOBJIEH
9MEKTPOINT (3TaXKHBI IMTOK). B HeM pacrionoxeHbl 3/1€KTpo-
CYETYMKM U aBTOMATUIECKME BBIKIIOUATENM A/ BCEX KBapTUP,
PacIonoXXeHHbIX Ha JAHHOJ IECTHUYHOJ IIOIIa Ke.

OnHako ceif9ac npuxopuTcs 06yCTpanuBaTh SMEKTPOLINUTKA U B
KBapTHUpax IO C/IEAYIOMMM IPUIMHAM:

¢ HeXBaTKa MECTAa B 3TA)XHOM LIMTKE /I pa3MeLIeHMs IJIeK-

TPOCYeTYNKOB, Y30, aBTOMATOB 1 M. aBTOMATOB;
¢ COXPaHHOCTb [OCTaTOYHO JAOPOTOro 00OPYZOBaHMUS OT BO-
POBCTBa M BaHAA/MN3MA.

CymecTBYIOT IIUTKM KaK /I HAPY)KHOI YCTAHOBKH, TaK M YIS
CKphITOI. Hanpumep, Mol KBapTHPHBIN IIUTOK IPENCTABIEH Ha
puc. 3.8. OH BCTpOEHHBIIL.

Bonbioe kommuecTBo 3HEProeMKIX SMEKTPUYECKHUX IPUGOPOB
3aCTaB/IAET MEPECMOTPETD MEKTPUYECKYIO CXEMY KBapTHPBI, pa3-
ienuB moTpebuTeneit Ha rpymisl. Han6onpluee pacnpoctpanenue
TONYYMIK JIBA CTI0CcO6a JieNeHNsl KBapTUPHOI 37IEKTPOCETH Ha
TPYTIIbL:

¢ 110 BUfIaM HOTpebuTeNeli — Jalile BCEro yLOGHO IPUMEHATD

U1 ManorabapuTHBIX KBapTHp (Ha OCBELIeHNe, Ha PO3ETKM
KYXHU, Ha KOHAMLVOHEPHI, PO3€TKa Ha CTHPAIbHYIO MAIlN-
HY, Ha 60i171ep, Ha OCTa/IbHbIE PO3ETKM B KBAPTUPE);
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Puc. 3.8. BHewHuli 8ud K8ApMUpPHO20 WUMKa 0514 cKpbimol ycmaHoeKu

¢ 10 NOMEIEeHNAM — L[eIeCO0OpasHO MCIOMb30BaTh B SHEP-
TOHACHILIEHHbIX KPYITHOTa0apUTHBIX KBapTUpaX: 3a/, KOM-
HaTbl, KyXHA, KOPUJOP, TEXHINYECKME TIOMEILCHNS;

¢ KOMOMHMPOBaHHDIIf BapyaHT IIEPBOTO U BTOPOTO CIOCO6a.

KBapTHpHBIT IIMTOK NpefHa3HAa4YeH /I MHAMBUAYATbHOTO
OTK/TI0YEHN MUTAIOIIVX HATIPSDKEHMIA /LA OT/AeNbHBIX I'PYTIN KBap-
TUPBI, MHAVKAIMY Hamumans ¢as, ydeTa 37IeKTPO3HEPIuy 1 1p.

OO6bI4HO IIpKOEraroT K IBYM BapiaHTaM CX€M 3aIMThI ¥ OTKIIIO-
YeHNA INMEKTPUIECTBA 110 KBApTHPe.

Bapuanr 1. Bce poseTknu Ha ofus aBToMaT (3amuinesst Y30),
BCe OCBeTMTeNbHbIe PUOOpPH Ha Apyroi aBToMar (6e3 Y30) u
TpeTHMit aBTOMAT Ha 9MeKTPUYECKYIO IVTUTY (MM ApyTIie MOLIHBIE
HOTpebuTeNN).

HocTonHcTBa:

¢ IpocTas CXeMa;

¢ HeT JONOHUTENbHBIX PacIpefenTebHbIX KOPOOOK;

¢ HU3KasA CTOMMOCTb.
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HepmoctaTtkn:
¢ Ipy aBapuy BCA KBAapTHPa OCTaeTCsi 6€3 9MeKTpOoCHabKeH
VIV OCBELIEHUS.

BapuanT 2. ABTOMAT Ha KaXkfioe ToMell[eHNe, COBMEIAONUIL B
ce6e MUTaHMe 3MEKTPOPO3ETOK U OCBELIEHNS, C pacClipeie/ieHueM
TIOTHOMOYMII B PacIpefieNUTeNbHbIX KOpoOKax. B aToM crmydae
yB06HO CHabINTb 0CO60 OMacHbIe IIOMeEIEHNSI OTAENbHBIM YCTPOI-
CTBOM aBTOMATH4€CKOro OTK/Io4YeHnsa u Y30.

HocTonHCcTBa:

¢ OTIMYHOE YIpaB/ieHMe, KaX/as 30Ha IO KOHTPOJIEM;

¢ MaKCMMaJIbHasA 3alIuTa;

¢ IIpy aBapuM MOYTY BCA KBApPTUPA OCTAETCS C IMEKTPOCHAO-

JKEHMEM.

Hepgocrarku:

¢ 6O/IBIIOI IATOK;

¢ BBICOKas IIEHA MPOEKTa.

OnexkTpudeckasn cxema muTka. Ha puc. 3.9 npusenena npus-
LMIIMaZbHAA CXeMa KBapTUPHOro IuTka. CxeMa IUTKA BBHIMION-
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Puc. 3.9. [fpuHyunuaneHas cxemMa KEAPMUPHO20 WUMKA
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HeHa /11 TPEXIIPOBOJHON 3/IEKTPUIECKON CETH Py OAHO(a3HOM
3NIeKTpIYeCKOM BBOfe (cucTeMa 3asemnenns TN-C-S).

B TpexmpoBoOAHOIt ceTy ONMH IPOBOJ, BBINOMHAET PYHKIMIO
¢a3sl, BTOpoit — QyHKIMIO paboyero Hy/lIeBOro NpOBOAHMKA, Tpe-
THII — TpOBOJ, 3a3emMneHMs. Ha sNekTpudeckux cxeMax yCIOBHO
OHM 0603HaYAITCA TaTMHCKIMY G6ykBamu: ¢pasa — L (line), pabo-
uuit Homb — N (neutral), npoBog 3asemnenns — PE.

YcnoBHbIe 06003HaYEHNA Ha NIEKTPUYECKON CXeMe LIIUTKA Ipo-
KOMMEHTUPOBaHbI Ha puc. 3.10.

BBogHOI aBTOMAT 3aIUThI. YCTPOJCTBO, NIpeAHa3HaYEHHOE
IIS 3aIMTHI BCEV 9IEKTPOCETH OT TOKOB KOPOTKOTO 3aMbIKaHNA,
a TakoKe A/ 061ero NPUHYAUTETBHOTO OTKTIOYEHNS TIOMELIeHNS
OT 97IEKTPONNTAHUA.

ONMeKTpUYEeCKUIt CYETINK. YCTPOJICTBO ISl KOHTPO/A pacxoa
9NIeKTPO3HepruM. 3HaUeHMe pacxofia nmokaseiBaeT B kB1/4ac. Ilo
HIOKa3aHNAM 9/IEKTPUYECKOTO CUETYNKA TPON3BOAMTCS OIIaTa 3a

PE OtaensHan pa3seTBneHHas
QA1 SnexTpocyeTunk rpynna ¢ ogHUM
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Puc. 3.10. [lpuHyunuaneHas cxema K6aGpmMuUpHO20 WUMKA ¢ KOMMeHMapuamu
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9NIEKTPUYECTBO. DNEKTPOCYETIMKI MOTYT OBITh SMEKTPOMEXaHM -
JecKme ¥ 3eKTpoHHblIe. [TociieHme mporpaMMupyoTcs.

JInddepennmanpHbIii aBTOMAT 3aLMTHI. ITO 9/IEKTPOMEXaHU-
4ecKoe YCTPOVCTBO, 06 beiHsAoIee B cebe aBTOMAT 3alIUThI OT
KOPOTKOTr0 3aMbiKaHuA 1 Y30 (ycTpoicTBO 3aLUTHOTO OTKITIOUE-
HIS) JI/1A 3a1IMTHI Ye/TOBEKa OT MOPAXKEHMS MEKTPUIECKIM TOKOM,
pearupyer Ha TOK YT€UKH.

HInns1 nogcoenuenua NpoBoRoB. Kaxkabiil ameKTpudecKkuit
IIUT KOMIIIEKTYeTCA KaK MMHMMYM AiByMsa mmHamu. OpHa — [yis
Hy/IEBBIX IPOBOJIOB, BTOpas — /11 IPOBOAOB 3a3eMyeHns. B npu-
BeJICHHOM TIpYMepe 3/MeKTPUYECKOI CXeMBI IUTKA TaKUX LIMH
getnipe (N; N1; N3; N4).

B muTKe mpenycMOTpeHbI ABE OTAEMbHbIE QYHKIMOHATbHbIE
rpynmnsi (cipaBa Ha cxeMme). OfjHa rpyIina — Ha /{Ba OTBETB/IEHUS,
BTOpas — Ha Tpu. Hampumep, 3T0T BapuaHT NOKOIAET /IS OTHEND-
HBIX QYHKIMOHABHBIX TPYII BAHHOM U KYXHM.

Mpumepbl cxem KBapTUPHDBIX LMTKOB

ONMeKTPOMOHTaXX KBAPTHMPHOTO HIMTKA NPOU3BOAMUTCHA Ha
OCHOBE 3/IEKTpUYeCcKoii cxeMbl. Ecny BbI npmobpeTaeTe mMUTOK
B c6Ope, TO 3MEKTPUIECKas CXeMa IUTKA JO/DKHA IPUIAraThCs.
Ecnu Bl npeamnonaraeTe MOHTHPOBATH LMTOK CAMOCTOSATENbHO,
TO HY>XHO N03200THUTbCS, YTOOBI CXeMa IIUTKA [ieNanmach BMECTE C
97EKTPONIPOEKTOM. A eClM BbI MMeeTe TEXHUYEeCKOe 0OpasoBaHue,
MOXXHO C[I€/IaTh CXEMY 3/IEKTPOIMTA CAMOCTOATENBHO.

IIpumep HarnAgHONM cXeMbl IPOCTOr0 KBaPTHMPHOTO MIMTKA
¢ npumenenneM Y30 npusefied Ha puc. 3.11. [Ina sarnagHoctn
TIOKa3aHbl MapKy Kabeseit ¥ ce4eHyst IPOBOJOB, KOTOPbIE MOXKHO
IPUMEHNTD AJIS OTAETbHBIX KaOe/TbHbIX IMHMIL.

Cxema He60/IPIIOr0 KBAPTHPHOTO IVTKA /151 MHOTOKOMHAT-
HOI KBapTUPBI [IpefiCTaB/IeHa Ha puc. 3.12. B nanHoi1 cxeMme aud-
dbepeHIMaNbHBIT aBTOMAaTUYeCKMII BBIK/TIOYaTenb AJl63 ycTaHas-
NIUBAETCA [ 3aIMTHI PO3ETOK KyXHM, I7ie ICIIONb3yeTCA 6OMb-
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BBI 3x6 mm

KPaCHbI

CUHU

BA47-632/50 A
KPaCHbI

[ KPaCHbIN I l I CuHMiA

CUHWIA

BA47-631/16 A
BA47-63 1/32A

KpacHbIit

s
3
5
[}
a
X

PE

PE

BBl 3x1,5mm | | BBl 3x1,5 Mm | | BBl 3x4 MM

Puc. 3.11. lpumep HaznadHoU cxembl NPOCMO20 KBAPMUPHO20 WUMKA

II0€ KO/IMYECTBO OBITOBOI TEXHMKM, ¥ TPOMACCaKHO BaHHBI.
lnddeperunanpHblit BoIKII0OYaTeNb Harpy3ku BJI63 3ampymaer
Apyrue 00beKThI: PO3ETKY ¥ BHIK/TIOYATe/NV KOMHAT, OBITOBYIO TeX-
HUKY, OCBELIiCHIE CaHy3/I0B.

IIpMep KOMNIEKTAalMM IMUTKA CTAHAAPTHON KBAapTHUPbI
npeypcTabneH Ha puc. 3.13. Ha BBofie B KBapTHPY YCTaHAB/IMBAETCA
Y30 BI163 c muddepentmanbHbiM TOKOM 30 MA IIOCTIEAOBATENTBHO
C aBTOMATM4eCKUM BbIKMoyareneM BA63 wmm guddepenunans-
HBIJI aBTOMAaTUYeCKMil BbiKIo4aTenp AJ163. Bcero MoryT ObITH
HECKOJ/IBKO TPYIIII IOTpebuTenel.
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Puc. 3.12. Cxema He601bwWi020 K8APMUPHO20 LUMa
0717 MHO20KOMHAMHOU K8apmupebl

B nanHOM cry4yae 3TO IpyIIIbl OCBELIEHNA U PO3ETOK, 3allM-
IIEHHBIX IBYMs aBTOMaTU4eCKMMU BbIKM049aTensammn BA63 ¢ Homu-
HA/IbHBIM TOKOM 16 A 11 3/1eKTpydecKas I/INTa, KOTOPYIO 3alliMIIaeT
ABTOMATMYECKUIT BBIK/TIOYATE/Th C HOMMHAIBHBIM TOKOM 25 A.

WHorpaa B oT/ieIbHYIO0 IPYTITY BBIJE/AIOTCA CTMPaNbHasA MalllHA
WM KOHAMLMOHEp. B 3TOM crydae ycraHaB/mBaeTCs aBTOMaTHye-
ckuit BeiKo4yaTennb BA63 ¢ HOMMHaMbHBIM TOKOM 16 A.

PaccMoTpuMm 6oree CIIOKHYIO CXEMY IPYIIIOBOTO pacipefie-
JUTEIbHOTO IIMTA [yl MHOTOKOMHATHOJ KBapTHpsI (puc. 3.14).
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JIHWUM rpynNnoBbIX Lienen

Puc. 3.13. [Tpumep cxeMbl KEAPMUPHO20 2pyNN0B020 pacnpedenumesbHO20 Wuma

B aToM ciryuae Ha BBofe ycraHoBIeHO Y30 BJI63 ¢ mudbdepeniu-
aZbHBIM TOKOM 300 MA, Tak Kak ecTecTBeHHBIN (POHOBBIN) TOK
YTEUKM 3MEKTPOOGOPYAOBAHMA MOXET OBITh TOCTATOYHO BHICOKMM
(BcmepcTBMe GOMBIIOI MPOTAXKEHHOCTY 3MEKTPONPOBOAKY TIPY
ycraHOBKe Y30 ¢ MEHbIIMM TOKOM YTE€YKM BOSMOXKHBI JIOKHbBIE
cpabarbIBaHNA).

I[TepBBie TPy aBTOMATMYECKMX BBIK/II0YATENS NPeAHA3HAYEHBI
1A 3alUTHI OCBETUTENbHBIX Lieneit. [InddepennnanbHbli aBTO-
MaTndeckuit Boikmodarens AJ163 ¢ puddepennnanbHbIM TOKOM
10 MA MCTIONB3YeTCS [i/IS 3aLIMTHI SEKTPOO6OPYIOBaHMs BAHHOI
KOMHATbl, TaK KaK BO BIAKHOM IIOMEILeHNY OCOOEHHO OnaceH KOH-
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TaKT C TOKOBENYIIMMM JaCTAMY 37eKTpoycTaHoBKy. [pynma us Y30
BJ163 1 Tpex aBTOMaTI4YeCKMX BbIKTIOYaTeneit BA63 nmpennasHayeHa
IUIA 3aIUTHI po3eToK. Tpexda3HbIit aBTOMATNYECKNIT BBIK/TIOYATENb
BA63 1 Y30 BJ163 3ampyiaior MOIHbIX IOTpebuTeNEN, HATIPUMED,
anexTporuTy um cayny. Ilocnegusas muunsa us ogaoro Y30 BJ63
" IBYX aBTOMaTM4YeCKMX BbIK/IIodaTeneii BA63 npennasHaueHa s
3allIUTHI LeTIel, HallpMMep, MOACOGHOr0 MOMeILeHMA.

MoHTaX 3/1eKTpOmNTa — NPOLIECC OTBETCTBEHHBIN, U BaXK-
HYIO POJIb B HEM UTPAeT BBIOOp MeCTa ero ycTaHOBKM. PaccMoTpum
OCHOBHbI€ 3Tallbl YCTAHOBKM KBaPTUPHOTO 3/EKTPOLIMTKA.

Illar 1. Bei6upaeTcsa MecTo ycTaHOBKM muTKa. C TOYKM 3pe-
HIA YROOCTBA ITO/Tb30BAHNMA KBAPTYPHbII MEKTPOLIMT CTAPAIOTCA
pasMemaThb 6/1Ke KO BXoAy B oMemieHne. O6BIYHO €To pasme-
IAI0T BO37Ie BXOJHOI {BEPH, YTO O3BO/IAET CMOHTUPOBATD IMTOK
BO/IM3M 971EKTPOBBOJA B KBapTHpY. [10 MpaByIaM 37meKTPOMOHTaXA
IIMTOK yCTaHaBNIMBaeTCA Ha BbicoTe 1,5-1,6 meTpa. Ilocne paccra-
HOBKV Me6eMny K IUTKY BO/DKEeH 6BITh CBOGOHDII JOCTYIL VI X0TD
XOYETCS ero CHpATaTh Ky#a-Hubynb B mKad, CIefyeT HIOMHUTD O
TIOXKapHOJ 6€30IaCHOCTH.

A ¢ 5KOHOMIYECKOJ TOYKY 3PEHNA UJjeaTbHbIM MECTOM ABJIA-
eTca cpenuHa nomemenusa. [Ipu TakoM pacnionoxxeHun KBapTup-
HOTro 37MeKTPOIMTKA PacXOlyeTCss MMHMMATbHOE KOMUYECTBO
Kabens s 571eEKTPOIIPOBOAKIL.

Iar 2. Bei6op pasMepoB IIMTKa B COOTBETCTBYM C KOIMYe-
CTBOM aBTOMATOB, KOTOpbIe IJIAHUPYETCA Pa3MECTUTD B LIUTKe.
Pemraercs, 6yaer mu CTOATh B JaHHOM LIUTKE SMEKTPOCUETINK U
fpyroe Heobxoaumoe obopynoBaHue. YeM Goblie «HAaIMHKI»
ITTaHMPYeTCA, TeM 60blile O/DKEH OBITh pa3Mep IMTKA.

Iar 3. Bei6bupaeTca BUA IMMTKA: /I CKPBITON MM HAapY>KHOI
ycTaHOBKU. IIpy CKpBITON yCTaHOBKE BBIOMBAIOT B CTEHE HUIIY U
BMYPOBBIBAIOT INT B cTeHy. IIpy Hapy>XHOJ yCcTaHOBKe 3aKpe-
IUIAIOT IIUT Ha IOBEPXHOCTY CTEHBIL.

IlIar 4. Bei6upaeTca mMarepman IIUTKA: IJIaCTMacca MIu
MeTall
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Illar 5. IIpuo6peTaeTcs MUTOK, Ka4eCTBEHHBIE aBTOMATbI, MOH-
Ta)XHbIJ MIPOBOJ, LUMHBI.

IIar 6. IIpousBoguTCA MOHTaX Kopmyca. Tak, B Kopmyce
HY>XHO OTKPbITb IepOPUPOBaHHbIE OTBEPCTHUA A/ BBOJA JJEK-
TpuYecKkux Kaberneir. Ecriv Bl MOHTHpYeTe OTKPBITBII 7K TPOLIM-
TOK MO>KHO €T0 MOTTHOCTBIO cobpaTh. YcTaHoBUTh DIN-peiiku mis
MOHT@XXa aBTOMAaTOB 3allMThI, KOHTAKTHBIE MIMHBI 1A pabounx
npoBofioB. Ecnn Hy>XXHO, yCTaHOBUTBD 37ieKTpocdeTYMK. [lomHocThIo
CAeNaTh 3IEKTPOMOHTAX BCEX COENVHEHMIA B IIMTKeE.

Illar 7. C60pKa 9MeKTPOImMTA HAYMHAETCA C pasfenky Kaberneil.
C noMoIbI0 HOXKA AKKYPAaTHO CHMMAEM HapY)XXHYIO M3OALMIO C
Kabens ¥ MapKupyeM OTHE/bHbIE €T0 SKVJIbL.

IITar 8. ImMeKTOMMTOK A/ CKPBITOM YCTAHOBKM ITOMELIAETCA B
3apaHee IOATOTOBIECHHYIO HMINY. 3aTeM IUTOK 3aKpen/ieTca B
BbIOpaHHOM MecTe. Ero a/eKTpoMoHTaxX CBA3aH CO IITYKATyPHBIMM
paboTami1, a 3TO FOCTATOYHO IpsA3HbIe paboThL. [T09TOMY CKPBITBII
97IETPOIIMTOK JTy4llle cobuparh 1o Mecty. [lofkmoyaeM «Hynesbie»
Y «3eMJIAHbIe» IPOBOJHMUKM K COOTBETCTBYIOLIMM IIMHAM.

ITar 9. ITpousBopum ycTaHoBKYy aBTOMaTOB Ha DIN-peliky
(puc. 3.15). Ectn B KBapTHUPHOM 3NeKTPOIMTE OYAYT YCTAHOB-
neHs! audpene 1160 audaBTOMATHI, Hy/IeBble U ¢asHbIE IPOBO-
[HUKY 3alIMITaeMBbIX LeTielf TOABOAMM K 3TUM npubopam. Criocob
Kpermenus aBToMata Ha DIN-pejike (BUA cO CTOPOHBI pejiku)
IpeACTaB/IeH Ha puc. 3.16, B BUJl yCTAHOB/IEHHOTO aBTOMaTa — Ha
puc. 3.17.

®
¥
©)
® \ 4 ‘u®
a 6

Puc. 3.15. Memoduka ycmaxosku aemomama Ha DIN-petiky
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Puc. 3.16. Cnocob kpenneHus
asmomama Ha DIN-petike Puc. 3.17. Y30, ycmaHoeneHHoe
(8ud co cmopoHsI peliku) Ha DIN-pelike

K aBTOMaram nopkmo4aeM TONMbKO ¢asHble IIPOBOFHMKM COOT-
BETCTBYIOLIMX IOTpebUTeNelt.

Mone3Hbif coBeT.

llpu moHmaxe KkeapmupHo20 3nekmpoujuma pexomeHoOyIo
ucnons3osame 10 A asmomamel 0715 3awumsi yeneli ocaeuje-
HuA u 16 A 0515 po3emoyHbix zpynn.

MonesHbin coBerT.

Ewe xenamenvHo ycmarnosume ycmpoiicmeo 3aujumel om
nepeHanpsxeHuti. 3mom npubop nposepaem Ka4ecmeao 3/ek-
mponumarus eawel Keapmupsl Usiu GoMa U OMKYaem ezo 8
CJlyqae culbHO20 OMKJIOHEeHUSA e20 0m 3a0aHHbIX NAPAMEMpPO8.

Illar 10. V1 B 3aBepmeHnyu mporecca cGOpKM 3NMEKTPOIUTKA
yCTaHaBIMBaeM BHYTPEHHIOIO KPBIIIY, IPOM3BOAKM Ha Heil Map-
KMPOBKY aBTOMATOB M PUCYeM CXeMY 3/MeKTpommuTa. [JaHHYIO
nH(OpManyio pa3MeliaeM Ha BHYTPEHHEI CTOPOHE JBEPH LIUTKA.

PacueTbl KBapTUpPHOI 3NeKTpoceTn

Jina Toro 4T06BI BBIOpATh CeveHme Kaberst M HOMMHA/I aBTOMATa
3alATHI HEOOXO/VIMO PaCCUMTAT TIPEIIONIATaeMY0 HarpysKy 9TOM CeTI.

ITpu pacyeTe HarpysKu 31eKTPOCETH HY)KHO IIOMHUTb, YTO pac-
4eT TOKOBOIf Harpy3Ky OTHENbHOTO OBITOBOTO MPUGOpPa M IPYIIIIBI
13 HECKOTIbKMX NIOTpe6uTeNell OTINYIAIOTCA APYT OT ApPYTa.
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Pacuer TOKOBOII Harpy3ku ¥ BbIOOP aBTOMATa 3aIUTHI B O{HO-
¢as3Hol aneKkTpoceTy, 220 BONBT /A OFMHOYHOTO MOTPeOUTENSA
JIOCTaTO4YHO MPOCT.

Jlns 3TOro HyXHO BCIIOMHUTb OCHOBHOJ 3aKOH 3/IEKTPOTEX-
Huky (3akoH OMa), HOCMOTpeTD B IAaCHIOpTe Ha IPUOOP ero morpe-
6/1:1eMy10 MOIJHOCTD ¥ PacCYMTATh TOKOBYIO Harpys3Ky.

Hanpnmep: npoTo4sbil BogoHarpeBatesb Ha 220 B. ITorpe6s-
eMasi MOIIHOCTb 5 KBT.

Tok Harpysku MOXXHO pacCYuTaThb 10 3aKoHy OMa.

IHarPYaK,{:?aOOO Bt/220 B=13,6 A.

BriBop: Ha MMHMIO [/IA 3/1EKTPONNTAHMSA IPOTOYHOTO BOJOHA-
rpeBaTeNs HY)XHO YCTAaHOBUTb aBTOMAT 3alMTHI He MeHee 14 A.
Takux aBTOMAaTOB B IPOfjaXKe HET, HO3TOMY BBIOMpaeM aBTOMAT C
601bIINM 6/IVKAMIIM HOMMHAIOM B 16 A.

PaccMoTpuM pacyeT TOKOBOJ Harpys3ku M BHIOOp aBTOMaTa
3almMThl B 0FHO(Aa3HOI 97eKTpoceTy, 220 BONBT AJIA MEKTPONPO-
BOJKM KBapTHPbI MK TPYTHIbI B 9TOH KBapTHpe.

ITox rpynmoii 3MeKTpONpPOBOAKM IMOHMMAETCA HECKONBKO
HOTpe6uTeNelf NORKIOYEHHDIX NTapa/lIe/IbHO K OHOMY IIUTAI0-
eMy KaGemmo OT 37IeKTpOmMTKa. I/ rpyIIbl yCTaHaBIMBAETCA
o6uIMit aBTOMAT 3aIUThl. ABTOMAT 3aLMTBl YCTAaHABIKBAETCA
B KBapTHMPHOM 3/IEKTPOILINTE MM 3TaXKHOM IuTKe. Pacyer cetn
37IEKTPOTPYIIIIBI OTINYAETCSA OT pacyeTa CeT! OAMHOYHOTO IOTpe-
6urens.

Ilns pacyeTa TOKOBOJ HAarpy3ky 3/eKTPOTPYNIIbI HOTPeOU-
Te/elt BBORMTCS TaK Ha3biBaeMblii koo dunuent cnpoca (K,),
KOTOPBIi1 OIIpefieiieT BEPOATHOCTb OHOBPEMEHHOTO BKTIOYEeHNA
BCeX NIOTpebuTereil B IPYyIIIe B TeYEHYIE /IUTE/TBHOTO IIPOMEXYTKa
BpEMEHN.

K.=1 coOTBETCTByeT OFHOBpPEMEHHOIT paboTe BCeX 3NEKTPO-
npu6opoB rpynmsl. IIOHATHO, 4TO BK/IIOYEHNS M PabOTHI BCeX
37IeKTPONpUOOPOB B KBAPTHPE OFHOBPEMEHHO IPAKTMYECKM HE
6b1BaeT. EcTh 11e7ble cucTeMbl pacdeTa K03 ULMEHTa CIIpOca Ui
JIOMOB, TIOXbe30B. [l KaXk/10/1 KBapTVpbl KO3 PUIMEHT CIIpOca
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pasnn4aeTcs Wi OTAE/IbHbIX KOMHAT, OTAe/bHBIX IIOTpebuTENel 1
faXe Ui pasiMdHOro CTU/IS XXU3HY >Kuib1joB. Hanpumep, Koad-
¢buumeHT cripoca A/ TeneBu3opa o6bIYHO paBeH 1, a koadduim-
€HT Crpoca mbiecoca pases 0,1.

IloaToMy fis pacueTa TOKOBOJI HarpysKM ¥ BEIGOpa aBTOMaTa
3aIUThI B IPYIINE HIEKTPOIPOBOAKY KO3 QUIMEHT CIpoca BIMAET
Ha pesynbTaT. PacueTHas MOLIHOCTb TPYIIIBI 37€KTPOIPOBOIKM
paccunThiBaeTcA 10 popmyie:

P K xP

pacyeTHasA  —\cmpoca’ " YCTaHOBOYHas*

HaI‘PYSKM=PPaC‘-IeTHaﬂ/ 220 B
B Ta6m. 3.2 mpuBeneHb! 3/IEKTPONPNOOPEI OFHOI HEGOMBILO
KBapTUpHI. PaccunTaeM TOKOBYIO HarpysKy A/ Hee ¥ BbIOepeM

BXO/IHOJ aBTOMAT 3alIMTHI C Y4eTOM K03 uIlMeHTa Cpoca.

Pacyem npueedeHHOU MowjHocmu nompebumeneti Keapmupe! Ta6nuya 3.2
SnexTponpubopb! KO?:I:_?;I:'::EHT Moujnocts ﬂz;s‘:ﬂ:::: "
Kc P, Br P, Bt
OcseujetHne 0,7 800 560
Tenesusop 0,7 160 112
TeneBusop 0,7 150 105
BbiToBas IneKTpoHmKa 0,2 200 40
XonoaunbHUK 08 150 120
MNocypomoeyHas MawnHa 0,1 300 30
CtupanbHaa MallmHa 0,1 380 38
Yrior 0,1 800 80
Mbinecoc 0,1 400 40
TennoBeHTUNATOP 09 800 720
Boitnep 0,2 1500 300
SnekTpobatapes 0,5 1000 500
[pyrue notpebutenn 0,3 660 198
Wroro: 0,32 8770 2843

IlpuBeeHHasA MOLTHOCTD B CETH PACCUMTBIBAETCA KaK CyMMa
MOIITHOCTel! BCeX MOTpe6uTeneil, yMHO)KeHHAA Ha MX Koadduim-
€HT crpoca (ImpaBas KOTOHKa B Ta6n. 3.2).

A ko3¢ duumeHT cripoca KBapTUPBI PaBEH COOTHOLIEHNIO MOLL -
HOCTEI: IPUBEJEHHOM Y TIO/THOM.
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K. cpaprupn=2842/8770=0,32.
Tox Harpysku paccuntbiBaetcs u3 [IpuBeeHHON MOIHOCTH:
1,=2843 Br/220 B = 12,92 A.

CooTBeTCTBEHHO, BbIOMpaeM aBTOMAT 3aIIVTHI Ha IIar 60/bLe:
16 A.

Temepb onpenennmcs, Kak BbIOpaTh ceueHus Kabeneit ans pas-
JIMYHBIX TPYIII 3/IEKTPOIPOBOAKN

ITo npuBeneHHbIM BIlIe GOPMYyTaM MOXXHO PACCYUTATD MOIL-
HOCTb 9/IEKTPOCETH ¥ 3HaueHMe paboyero Toka B CETH.

OcraHeTcs 110 HOMy4YeHHBIM 3Ha4YeHUAM BBIOPATh CedeHue /IeK-
TPUYECKOTO Kabesis, KOTOPBIN MOXHO MCIIO/Ib30BATh /I paccyu-
TBIBa€MOJi IIPOBOAKY B KBapTHpeE.

ITpaBuna ycTpoiicTa anekTpoycTaHoBoK ITYD Takyio Tabmuuy
npuBopAT (Ta6m. 3.3). ITo Tabnuue HiKe MILEM 3HAYEHNE:

¢ pacCyeTHOTO TOKA Harpy3Ku;

¢ PacyeTHYIO MOIIHOCTb CETU.

3aTeM BBIOMpaeM cedeHue SNEKTPUIECKOTO Kabens.

Boibop ceverus meOHoz20 Kabens Ta6nuya 3.3
ToK Harpysku, A MouwHocTb, KBT
ii;e::;e::f::’z( A Ans HanpsxXeHus Ans HanpaxXeHna
220B 380B

Ka6enm, nponoxeHHbie OTKpbITO

0,5 11 2,4 HeT

0,75 15 3,3 HeT

1 17 37 64

1.5 23 5 8,7

2 26 57 9,8

2,5 30 6,6 11

4 M 9 15

5 50 11 19

10 80 17 30

16 100 22 38

25 140 30 53

35 170 37 64
Ka6enu, nponoxeHHble B Tpy6e

1 14 [ 3 | 53
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Ta6nuuya 3.3 (npodonxeHue)
Tok Harpyskn, A MouwHoctb, KBr
CeueHune MeaHbIX - T ———
xun kabens, mm? A Ann nazggasmen anpm
1,5 15 33 5.7
2 19 41 7,2
2,5 21 4,6 79
4 27 59 10
5 34 74 12
10 50 11 19
16 80 17 30
25 100 22 38
35 135 29 51
3T0 NHTEPECHO 3HaTb.

Tabnuya npusodumcs 0114 MeOHbIX Xun Kabenel, nomomy Ymo
ucnonb308aHue Kabenel ¢ anOMUHUEBLIMU XUNAMU 8 3/1eK-
MmponposodKe Xunbix nomeweHul yxe 3anpeujeHo.

Ta61. 3.4 MOXXeT IPUTORUTBCA A/IS TIPaBUIBHOTO BBIGOpaA ceye-
HMA Kabens ¥ aBTOMATOB 3a1yThl. ITO HOMEHK/IATypa MOLIHOCTE
37eKTPOOBITOBBIX MPMOOPOB U MALINH /IS pacyeTa B 3MEKTpoce-
TAX XXWUIbIX TIOMelleHny (M3 HOpMaTUBOB [ ONpefieNIeHns pac-
YETHBIX 97IEKTPUIECKIX HATPY30K 3aHmit (KBapTup), KOTTEXKe,
MUKPOPaiioHOB (KBapTa/IOB) 3aCTPOMKM ¥ 91€MEHTOB TOPOACKOIA

pacIpefieNUTeNbHOM ceTH).

YcmarosneH+Has MOWHOCMb HeKOMOpPbIX 6bIMOo8bIX 371IeKMponpu6opos Tabnuya 3.4
HanmexoBaHue YcraHoBneHHaA MOWHOCTL, BT

[Pxakysu 2000-2500
Mukcepb! 250-400
Mopo3unbHUKK 140
HagnnutHble punbTpbl 250
OcBetuTeNnbHbIE NPUGOPLI 1800-3700
MNeun-rpunb 650-1350
MNMocyaomoeyHan MalliviHa C NOAOrPEBOM BOAb! 2200-2500
Paauo n np. annaparypa 70-100
CBY neub 900-1300
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Ta6nuua 3.4 (npodonxeHue)

HaumeHoBaHmne YcTaHOBNEHHAA MOLHOCTD, BT
COKOBbIXKUMaNKn 200-300
CraumoHapHble sneKTpuYecKue nanTbl 8500-10500
CrupanbHble mailnHbl 6€3 Nnoforpesa BoAb! 600
CTupanbHble MalnHbl C NOAOrPEBOM BOAbI 2000-2500
Tenesunsopbl 120-140
TennoBeHTUNATOPbI 1000-2000
Toctepbl 650-1050
XonoaunbHuku 165-300
dneKTpuUYecKme cayHbl 12000
nektpokodesapKu 650-1000
neKTpomAcopy6Kv 1100
dneKTponbinecochl 650-1400
AneKTPoyTIoNN 900-1700
3neKkTpodeHbl 400-1600
IneKTPoYanHUKK 1850-2000

TunoBoii BapuaHT Bbibopa ceyeHUii NPOBOAOB
¥ HOMMHANOB CPEACTB 3aLUTbl

HomuHanel aBTOMaTM4eCKMX BBIK/IIOYATENEH PUMEHAIOT B
COOTBETCTBUM C CeYeHMeM IpPUMeHeHHoro Kabens. Yame Bcero
HOAAEPKMBAETCA KNaCCUMYECKMI IPYHLIMIL:

¢ npoBof ceyeHueM 1,5 MM? 7151 OCBEILeHIA;

* TpOBOJ, cedeHuneM 2,5 MM? Ha pO3ETKI;

¢ 1A 3NEKTPOIUIMTHI, BOJOHArpeBaTens, KOHAMIMOHEpa —

4 MM,

Ha Bxofie B KBapTHPY MOXXHO BBIOPATh C HPWINYHBIM 3aIIaCOM
ceyenne 10 Mm% B GonblumHCTBe C/ryYaeB GbIBaeT JOCTATOYHO
6 Mm2. Ha Bxogie Ha BCio KBapTupy npumensiercst Y30, HasHave-
Hue Takoro Y30 — moxapHoe, TaK Kak BenmnunHa guddeperun-
anbHOro Toka 300 MA. BrimyckaoTcs Takoke auddepeHLnanbHble
BBIK/TIOYaTenM Ha TOKM 100 MA 11 MeHbIIME HOMMHAIBI.

Insa sawurel mopeit npumensiior Y30 ¢ Mensummu anuddepeH-
uyanbHeIMy Tokamu 10 v 30 MA HENOCPECTBEHHO B MOTEHIIN-
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aJIbHO onacHble noMewteHNs. Y30 06bI9HO 3aIIMINAIOT BCE PO3ETKM:
Ha KyXHe, B CaHy3JIe, 2 B KOMHATaxX — I10 HEOOXOAMMOCTH.

OcBeTurenbHasA ceTh MOXKET ObITb pa3jie/ieHa Ha 30HBI U He
cHabxeHa Y3O. Paspenenne Ha 30HbI O4eHb y06HOe pelneHne,
a JOMONTHUTENbHASA 3alliTa OCBETUTENBHON CETU He TpebyeTcs.
Bo-nepBbIX, OTCYTCTBYET C/Ty4aifHOe CONPUKOCHOBEHME C IEK-
Tponpu6opamy, a, BO-BTOPbIX, IIOAPA3yMEBAETCs, YTO KOpIyca
CBETU/IbHUKOB BbI coefiHuTe ¢ PE mpoBofioM, co BceMu BBITEKal0-
MMM TUTIOCAMY TaKOTO ITOK/II0YEHMS.

X%

IIpurmamaro MocCMOTpPETh BULEOYPOKH IO TeMe «INeKTPOCceTh
MHOTOKBAapTHPHOro JoMa» Ha mpuiaaraeMom DVD:

¢ «CenexTBHaA 3aLMTA: IPUMEPBI OCTPOEHMA CXEMN.

¢ «/Ind3aumTa KBapTUPHOI SMEKTPOCETH OT IOCAEACTBIIA
OTTOpaHMA HY/A».

¢ «Vcmonp3oBaHue ceneKTUBHBIX Ay depeHIanbHbIX
aBTOMATUYECKIX BBIK/IIOYATENeN».

¢ «MOHTaXX IPOBOJOB C MCIIONIb30BAHIEM CaMO3a>KVIMHBIX
KIIEMM».

¢ «3ammuTa GBITOBBIX 3MEKTPOIPUOOPOB
OT NOBBIIEHHOTO HANIPSKEHMSA».

¢ «CoBeTbl IO BbIOOPY aBTOMATOB 3aIIUThI KBAPTUPHOTO
IMTKA».

¢ «Crapas npo6Ka-aBTOMaT — ycTape/ia MOPa/IbHO».

¢ «MoHTaX IIMTKA C MCTIONb30BaHMEM COOPOYHOI LIMHBI».
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SNNEKTPOCETb AEPEBAHHOIO OMA

OcobeHHOCTH INEKTPOoCeTn AepeBAHHOro AomMa

HyxHylo MH)OPMaINIO IO 9MeKTPOCETH AEPEBAHHOTO JOMa
MOXHO oTbIcKaTh B I[IYD (IIpaBmmax ycTpoiicTBa 9/1€KTpoycTa-
HOBOK), pasmnyHbix OCTax n CHUIIax. Tonsko uHpOpManys
3Ta pasbpocaHa [0 pa3HbIM pasfiefiaM, «3alndpoBaHa» TEXHMYe-
CKMMM TEPMMHAMM, TI0OPOJi HETOCTYTIHBIMI OHMMAHNIO YeNIOBEKA
C HeMpOoMIbHBIM 06pa3OBaHMEM.

ByabTe 0cTOpOXHbI!
; WHo20a HenpodsuHymble u MAsno 3Haujue 371eKmpuKu npo-

800Ky 8 OepesAHHbIX DoMax 0es1alm mak Xe, Kak 8 keapmupe
MHO0203MaXH020 doMd. Mo HeNpPasusIbHO, M. K. KOHCMPYKYUU
CMeH, NOMOJIKOB 8 HAWUX KBAPMUPAX 8bINOJIHEeHbI U3 O2He-
CMOoUKuUX Mamepua’sos.

B aToi1 r/1aBe He CTaBUTCA MIMPOKOMAcIITabHasA 3ajava: Ce/aTh
13 uyTareneil NpogpeccuOHaIbHBIX 9/1EKTPOMOHTAXHUKOB. B aToM
Jieie eCTh HeMaJI0 TOHKOCTEN, 0 KOTOPBIX TPYAHO HaNMCATh CIIO-
BaMy. ITOMY HAJI0 YYUTbCA Ha TIPaKTHKe.

Ho o6uiee mpefcTaBieHie o TOM, «KaK Hafio», YIUTATENN TIONY-
4aT ¥, BO BCAKOM C/Ty4ae, CMOTYT KOHTPONMPOBATh MOAPANYNKOB,
KOTOpBI€ 32 BalllM IEHbI'M BBITIONIHAIOT 3Ty pabory. Vimu, ecru amek-
TPOIIPOBOZKA Y>Ke CAe/TaHa ¥ 9KCIUTyaTUpyeTcs, To 6yeTe UMeTh
IpeCTaB/IeHNe, HACKOTbKO OHa COOTBETCTBYET TeM Tpe6oBaHMAM
6e30macHOCTH, KOTOpbI€ K Heli IPeNbABIAIOTCA.
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3TO NHTEPECHO 3HaTb.
B darHHom pasdene peyus notidem mosibko 06 00HoghasHol npo-
800Ke, Kak HauboJsee pacnpocmpaHeHHoU 8 da4HbIX OOMax.

BBopa B aepeBAHHbIN AOM

PaccMoTpuM BONIpoC BBOJa 37IEKTPOIPOBOAKN B A€PEBAHHBDII
nom. OTBeTB/IEHNE OT BO3[YLIHON NVHNY STIEKTpoIepenad (fanee
BJI) npoussopuTcs, Kak IpaBuIo, 10 BO3Ayxy (puc. 4.1).

BBOzibI B 37jaHNA BBIMOMHAIOT TOMLKO M30/IMPOBaHHBIMMU IIPO-
Boflamut. Kaxxjp1it mpoBop, paHee 3aK/II0YaIy B OTAENbHYIO pe3u-
HOBYIO M30/IALIOHHYIO TPYOKY, KaK II0Ka3aHO Ha puc. 4.2, a ceit-
4ac MCIOMb3YIOT Kaberb, 0 KOTOPOM MOiifieT peub Aanee. Ha KoHIbI
TPy6OK C Hapy>KHOJ CTOPOHBI 3jaHNA ycTaHaBnuBaioT dhapdopo-
Bble BOPOHKY TaKMM 06pa3oM, 4TOOBI OHM HAXORW/IMChH Ha OFHOM
ocy 1 6bITM pasHeCEHHI OfHA OT PYTOil B A€PEBSHHBIX CTEHAX HA
100 MM (B KMpIMYHBIX CTEHAX Ha 50 MM).

BHyTpm 3panus Ha Tpy6ku HajeBawT BTynku. OTBEpPCTHA B
cTeHe 3afienbiBaloT. [Ipoxobl yepes cTeHbI B TPyOKax JO/DKHBI
BBITIONTHATBCA C YKIOHOM HApyXKy, TakuM o06pa3oM, 4ToOBI Boga

OTBeTBnEHUE

Oononun- TpyGocToiika
TenbHas ®
Onopa
g \| ~onopa g 8 patl
I0o 23
(] 8 . o
5 © T
T [Jopora
T W
Tpotyap
He meHee He MeHee
10000 15000
He meHee 25000

Puc. 4.1. llpumep cxembr omeemeneHuli om 8030ywHol nuHuu 380 B
U 880008 8 OepesAHHble doma
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LiemeHTHO-anebacTposblit
pacTsop

Brynka Tpy6a

Boponka

R o

20 o0e e e’

Puc. 4.2. KoHcmpykyusa 0ns npoxoda cmersl npu 88o0e 8 oM

He MOITIa CKaIl/IMBaThCA B IIPOXOJie MM NONA/IaTh BHYTPb 3HaHNA.
ITocne mpokIaiKu MPOBOJIOB BXO/IHBIE OTBEPCTUS BOPOHOK M BTY-
JIOK 3a/IMBAIOT U30/LILIOHHOI Maccoll, GUTyMOM.

BBopb! yepes Tpy6OCTONKY BBHINIOMHAIOT B TEX CTYYasAX, KOIa
BBICOTA 3[JaHNA He NI03BOJIAET 06eCIednTh yCTaHOBIeHHbIE ITYD
BepTHUKa/bHble TabapuUTHBIE pa3Mepsl. [l M3TOTOBNEHUA TPY-
60CTOEK VICIIONB3YIOT BOAOTa30IpPOBOAHBIE TPYOBI, BHYTPEHHMI
A¥aMeTp KOTOPhIX M3 YC/IOBUI MEXaHUYECKOI NPOYHOCTH HOJ-
KeH ObITh He MeHee 20 MM ITpy BBOJie IBYX IIPOBOJOB I He MeHee
32 MM — ueTbIpex. BepxHuit koHel Tpy6OCTOMKM 3arn6aioT Ha
180°, 4To6BI B Hee He MoIa momacTh Biara. K Tpybe mox nsru-
60M IpUBapUBAIOT TPABEPCY C ABYMs IITHIPAMM JI1 YCTAHOBKM
BBOJJHBIX M30/IATOPOB. [l/I TpaBepc K TPyOOCTOIKaM [1aMeTPOM
20 MM MCIIONB3YIOT CTA/IbHOM YToNoK AnuHoi 500 MM, ceyeHneM
45x45X5 MM.

Ha tpy6ocToitke npuBapyuBaioT 60T A1 COSAMHEHNA HYIEBOI!
XXUJIBI C META/UIMYECKOI TPyOOI1, KOTOPBIN A/ IPEeROXPaHEHNA
OT KOppO3MM CMa3bIBAIOT TEXHIYECKUM BasennHoM. OcTpbie Kpas
Tpy6bl 06pabaTHIBAIOT HANIMIBHIKOM, YTOOBI He IOBPENUTD O HUX
M30/IALMIO TPOBOZOB IIpy 3aTsAruBaHmy. bivke k nsruby npupa-
pMBaIOT KONBLO (rajiKy), B KOTOPOM 3aKpeIUIAI0T IPOBONIOYHYIO
OTTSDKKY, [/11 KOMITEHCALIMy YCU/IUA HATSXKEHNSA IPOBOJIOB OTBET-
BJIEHVSI OT BO3[YINHOI VHNY. BHELIHIOH ITOBEPXHOCTb TPYObI
OKpalllMBaIoT.

BBog Tpy60cTOIIKOI Yepe3 CTeHY IpeACcTaBIeH Ha puc. 4.3.
IIpu MoHTaXXe TPYOOCTOEK HY)XXHO CHIEIUTD 32 TEM, YTOOBI HIDK-
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WUsonsTopbl
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Puc. 4.3. Bso0d 8 0om ¢ ucnosnb3osaHuem mpy6ocmouKu

HMJ TOPU3OHTA/IbHBII KOHEL, TPYObl 651/ YCTAHOB/IEH C YK/IOHOM
5° HapyXy, B HIDKHel TOYKe M3ruba MpoCBepINBAIOT OTBEPCTHE
AMaMEeTPOM 5 MM JI/Is1 BBIXOfa BIaTH.

BBoj Tpy60CTONKOI Yepes KphIIy IPUMEHAIOT B TOM CIIy4Yae,
€C/IM PacCTOSTHME OT IIOBEPXHOCTH 3eM/IM {0 HM3a TPYOOCTOIKHY,
yCTaHaB/IMBAEMOJ Ha CTeHe, OKa3biBaeTcA MeHble 2 M. Ocoboe
BHMMaHMeE CeyeT YAeNUTh KayeCTBY MOHTaXKa IPOXOfia Yepe3
KPOBJIIO 1 €T0 TUPON3O/IALMN.

Ilepen ycTaHOBKOJ B TPY6OCTOJMKY 3aTATMBAIOT CTAaNbHYIO IIPO-
BOJIOKY JI/I51 IOC/IEAYIOLIETO MIPOTATMBAHMA IPOBOJIOB M/IN Kabess.
Bepxunit koHel] TPy6OCTOVIKYM ABYMA OTTSXKKaMU U3 KPYI/IOi
CTajii AMAMETPOM 5 MM KPEIAT K CTEHEe WM K CTPOI/IaM KPBILIH.
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Bce 60nTOBBIE KpeIUIeHNs BBOJIOB IO/KHbI BBIIONTHATHCA € IIPUMe-
HEHMEM NPYXMHAIMX 11aj16, TpefoXpaHAIOIINX ki OT CAMOOT-
KPYYMBaHA IIpY PacKauMBaHMM TPYOOCTOEK M IIPOBOJIOB BETPOM.
BonToBbIe COENMHEHMA CMA3bIBAIOT 3ALIUTHON CMA3KOM M/IN TeX-
HUYECKMM Ba3eNIMHOM.

ByabTe OCTOPOXKHbI!
; 3anpewaemca npoknadeleame «20/1ble» UJU U30/IUPOBAHHbIE

Nnpoeoda no KpbIWam Xusbix dOMos.

ITo coBpeMeHHBIM Tpe6OBaHNAM, OTBETB/IEHN)E OT BO3/IYIIHOI
JIMHUY JO/DKHO OBITH BBINOTHEHO M30MPOBAHHBIM IIPOBOMIOM,
cedyeHyeM He MeHee 16 MM? (Kak rOBOpAT, «16 KBafpaT»), FOBO-
purbcsa B [TYD, 7-e uspanue, m.u. 2.4.12, Tabm. 2.4.2.

MonesHbil coBer.

Jlydwe 8cezo dna amoli yenu nodxodum nposod CUI-4 (camo-
Hecywuli U30/UPOBAHHbLIL NPOBO0, CmMApoe HA3eaHue —
curi-2A).

Paccmorpum ux moxpobuee. CUII-4, CUII-4n, CUII-5,
CUII-5H — npoBoaa caMOHecyIye u3onuposanHbie. OHu mpen-
HasHaYeHbl [/ NPUMEHEHNA B BO3NYIIHBIX CUTIOBBIX M OCBE-
TUTENBHBIX CETSX, A/ OTBETB/IEHUII K BBOJAM B XXMU/IbIE OMa,
XO035/ICTBEHHbIE IOCTPONKI B paliOHaX C YMEPEHHBIM ¥ XOTIOSHBIM
K/IIMaTOM.

IIpeumywecmea nposooos CUII no cpasrenuio ¢ Heu3onuposa-
HoIMU NPOBOOAMU:
6onee HU3KAS BePOAMHOCMb KOPOMKUX 3GMbIKAHUT
* cmotixocmy K 06nedeHeHuro;

* B03MONHOCY NPOKAAOKY HAO 3eNEHLIMU HACANOCHUIMU;

* nosviueHHAs 6e30nacHOCMb NPU CIyHATiHbIX 00PbIEAX NPoso-
008;

* 803MONHOCMY NPUCOEOUHEHUS nompebumeneii 6e3 omknoHe-
HUSL HANPANEHUS;

* npocmoma 6 06CYHUBAHUU TUHUU.

*
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Texnuueckue xapakmepucmuxu:

CHII-4 — nposo0 camoHecyuwsuil ¢ ATIOMUHUESbIMYU MOKONPOBO-
osugumu scunamu (6e3 Hecyuieil Hunvt), ¢ u3onAyueti U3 ceemocma-
OUNU3UPOBAHHO20 MEPMONTIACIMUHHO20 NONIUSMUTIEHA;

CUII-41 — mo e, ¢ MOKONPOBOOTULUMY HCUTIAMU U3 ATIOMU-
HUe8020 CNNA8A;

CHUII-5 — nposod camoHecyuwsuii ¢ aniomMuHuesvimu moxKonposo-
Osugumu wcunamu (6e3 Hecyuseil Iunvt), ¢ usonsayueti u3 ceemocma-
OUNUIUPOBAHHO20 CULUMO20 NOTUSMUNEHA;

CHUII-51 — mo e, ¢ MOKONPOBOOAUSUMU IKUNAMU U3 ATIHOMU-
HUeB8020 CNNABA.

Honycmumas memnepamypa Hazpesa moxkonposoOAULUX HUM
1poB0008 NPy HOPMATLHOM PeIUMe IKCNIYAMAUUY COCTABTAEM:

¢ CHUII-4, CUII-4n: 70°C;

¢ CHII-5, CHUII-54: 90°C.

Cpox cnymbvt — He menee 25 nem. Paxmuueckuii cpox cnymxooL
onpeoensemcs mexHu4eckum cocmosHuem nposooa. Ilpoxnaoxa u
MOHMAN NPo60006 OOTHHYL NPOBOOUMBCS NPU Memnepamype okpy-
waroweti cpedvt He Huxce muryc 20°C.

IToeop, CUII (puc. 4.4) ofeT B M30NUPYIOIIYIO 000/TOUKY U3
CIINTOTIO CBETOCTAOM/IN3UPOBAHHOTO TOMUATH/IEHA. TaKas u3ons-
IMA YCTOYMBA K Pa3pyIINTE/IbHOMY BO3[IEVICTBHIO YIbTpaduone-
ToBoro usnydenns. Iloaxmogenne CUII x BJI, a Taioke nepexop Ha
IpyTOit Kaberb Ha BBOJE B IOM HPOM3BORUTCA C TIOMOLIBIO CIIELIN-
a/IbHOI apMaTypHlI.

U3onauns:

NONN3TUNEH CBETOCTAaBUNN3NPOBAHHbIN,
CTOWKWIA K ynbTpaduroneToBomy TokonpoBoasuias xuna:

WU3NYHEHUIO, YCTOMUMBBIN K CKpY4YEeHHast U3 aNloMUHUEBBIX
BO3AENCTBUIO 030HA NPOBONOK, YNNOTHEHHAs

Puc. 4.4. CamoHecywuii uzonuposarHbili npogod CUMM: KoHcmpykyus
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TepmeTHYHbBIE CKMMBI MPENATCTBYIOT IPOHMKHOBEHMIO B/IarK
1107 M30/IALMIO Kabess, 06ecreynBaloT Ka4yeCTBEHHbI KOHTAKT 1,
COOTBETCTBEHHO, 3asIB/IEHHBII CPOK CITY>KOBI.

AHkepHbIe (KIMHOBbIE) 3aXXMMBI (puc. 4.5) paccyuTaHbl Ha
omnpefeneHHyo Harpysky. I[Ipu ee mpeBbllIeHNN B pe3ynbTare
HELUTATHBIX CUTyauuit (ajieHue fepeBbeB, CPhIB 6OMBUINX MacC
CHETa C KPBILIN U T. I.) OHM paspyuraiTca. [Ipn atom cam kabenb
0CTaeTCs HEMOBPEXAECHHBIM, 9HEPTOCHabXXeHMe He HapyIIaeTcs,
VICK/TIOYaeTCsl BO3MOXKHOCTD 37IEKTPOTPABM IIPH C/Ty4aliHOM Kaca-
HUY 060pPBaHHOTO IIPOBOJIA.

AHkepHble (KTMHOBbIE) 3QKMMBI BBIITYCKAIOTCA Pa3MMYHBIX
mapoK. OHM COCTOAT U3 OTKPBITOTO KOHIMYECKOTO KOPITyCa YCU/IEH-
HOT'O CTEK/IOBO/IOKHOM, ITapbl KIMHbeB U rubxoit netmu. Harpumep,
saxuMbl ACADSS 103BO/ISIIOT IPOCTO ¥ GBICTPO 3aKPENUTh CaMO-

Onopa

YHUBEpCaNbHbI KPOHIITENH

AHKEpHbIl 3aXUM

Kabenb CUN

Puc. 4.5. AHKepHble (KNIUHO8bIe) 3aXUMbI:
a— ycmpolicmeo; 6 — npumep npuMeHeHus

3Ne 7163
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HECYIINiA Kabenb auameTpoM ot 8 o 20 MM mpu BO3/IYIIHOM NpO-
K/afKe B nponetax o 100 m. Ludposas yacts 0603HaueHNs onpe-
menser cpefHuit (+ 2 MM) AuaMeTp 06CITyXMBaeMOro Kabens 1o
usomanum, Mm: ACADSS10, ACADSS12, ACADSS14, ACADSS16,
ACADSS18.

BapuanThl Kpenenns:

¢ m6o 1 6ont amamerpom 14 wmm 16 MM (mpocBepreHHas

omnopa);

¢ 71160 2 06BA30YHBIX METATINIECKMX JIEHTHI + 2 3aMKa.

«Paccrosgnne oT MpoBOAOB Nepef BBOAOM U IIPOBOAOB BBOAA
IO TIOBEPXHOCTY 3€M/IM JO/DKHO OBITh He MeHee 2,75 m» (ITYD,
7-e usganue 1. 2.1.79). Takxke perTaMeHTUPOBAHO PacCTOSHIE IO
OKOH, 6a/IKOHOB ¥ T. II.

Byabre ocTOpOXHDI!

Bsodume CUI HenocpedcmBeHHO 8 OepeBAHHbI GOM Heslb3A.
CoznacHo Odelicmasyoujum [1Y3 He donyckaemca nposooka
Kabesnem ¢ anoMUHUEBLIMU XXUNAMU NO C20paemMbiM KOHCMPYK-
yuam. llosmomy cnedyem nepelimu Ha kabenb ¢ MeOHbIMU
xunamu.

Han6onee npeamnoytnTebHbIM BapuaHTOM OKasbiBaeTcst BBIHT.
JlaHHBI Kabenb NpefHa3HavYeH /A CTALMIOHAPHOI MPOBOAKM, B
TOM YJICIIe M Ha OTKPBITOM Bo3fyxe. VIHIeKc «HI» 0603HaYaeT, 4To
IIpYMEHEHA He PaCpOCTPaHAILIAs TOpeHe N30TALNA.

B cocraB kabensa cunosoro BBIHr 0,66 kB BxoguTt MenHas
TOKOIIPOBOJAILAA XWiIa AuamMeTpom 1,5-50 MM2: OHOTIPOBOJIOY-
Haf (kmacc 1) wam MHOTOIpOBOIOYHas (Kmacc 2).

Msonsauus xabens BBIur Boimonuena us IIBX mmacrukara,
MapKMPOBKa XWI Kabeyis IBeTOBast: Genas My XenTas, CUHAS WIN
3e/ieHas, KpacHas MM MalHOBasA, KOpMYHeBas WM YepHast, N
Xenro-3eneHad. O6MOTKa BBIIIOTHEHA M3 HETKAHOTO MOIOTHA IS
MHOTOXM/IbHBIX Kaberelt cedeHneM Xun 16 Mm? u Bbiiue (gomy-
CKaeTcsa usrorosnenne 6e3 o6MorTkm). O6onouka BBIHTr kabens
BbInonHeHa n3 [IBX nnacTikaTa MOHM>KEHHOV TOPIOYECT.
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Ka6emu BBIHT nsrorasmu-
BAIOTCSA JIA 9KCIUTyaTalluy B
paifoHaxX C yMepeHHBIM, XO/Of-
HBIM ¥ TPONMYECKUM KIMMa-
TOoM. BHemrHNi1 Buj kabens
IIPENCTaBNEH Ha puc. 4.6.

Iins [OMOMHUTENBHOI
3alUTHI Kabenmb >KelaTenbHO
3aKJIIOYNTDh B IIACTMKOBYIO
roppupoBaHHyI0 TPYyOKYy
(Ha A3bBIKE 3INEKTPUKOB —
«rodpy»). Y6egurecn, 4TO Ha

TokoHecywas xuna
Usonaums
MoscHas usonauus
O6onouka

roppy umeercs ceprudukar 6
HOXKapHOJ 6e30IMacHOCTH O Puc. 4.6. Kabeno BBIHe:
HIIB 246-97. B ToM Mecre, a — eHewHuli 8ud; 6 — ycmpolicmeo

rfie Kabenp IpolifieT Yepe3 CTEHbI U NEPEKPHITUS, YCTaHABIIMU-
BAIOT MEeTAIM4eCKye BTYIKM, U3TOTOBJIEHHbIE 3 TONICTOCTEHHOI
cranpHO¥ Tpy6s!. TommmHa creHky TpyObI pernamentupobana CII
31-1102003. CoracHO 3TOMY JOKYMEHTY OHa JJO/DKHA OBITh:

¢ 114 Kabens ceueHneM 4 MM? — He MeHee 2,8 MM;

¢ 114 kabeneit 6-10 MM? — He MeHee 3,2 MM.

3TO MHTEpPECHO 3HaTb.

n Tpy6bl HyXHbl 0718 Mo20, Ymobbl 3aujumums kabesnb om 803-
MOXHbIX MEXAHUYeCKUX nospexoeHul, Komopbie MO2ym npou-
300mu u3-3a ocadku ooma.

Taxoke nsonsuyeii Kabens MOIyT «3aMHTEPECOBAThCA» MBILIM.
Ho, B nepByIo ouepefib, cTanbHas TPy6a CMOXKET Ha BpeMs JIOKa-
NIM30BaTh OTOHb 1 HE IaTh €My NIEPEKMHYTHCA Ha IEPEBAHHBIE KOH-
CTPYKLMM, €C/I BCe-TaKM, IO KaKOi-Mn60 mpudmHe, IIpOu3oieT
BO3rOpaHue Kabe.

3T0 NONE3HO 3anNOMHUTD.
@% Coenacto CI1 31-110-2003 «JlokanusayuoHHas cnoco6-
HOCMb — 3MOo cNOCO6HOCMb CMANbHOU MpPy6bl 8bl0epXu8ame
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KOpomKoe 3ambiKaHue 8 3/1eKmponposooKe, NposoxeHHOU 8
Hel, 6e3 npo20paHus ee CMeHOK».

Y4acTOK OT Hapy>KHOJ CTE€HBI IOMa JIO PaCIpefeNUTeIbHOTO
LMTKA — CaMblii onacHbIi. OH 0ObIYHO HE3aIMIIEH HUKAKOI aBTO-
MATHUKOI1, HO IIPOXOAUT Yepe3 CropaeMble KOHCTPYKIMN. 3aluTa Ha
TpaHCcPOPMaTOPHOI NOACTAHIMY He B cyeT. OHa paccYMTaHa Ha
C/IMIIKOM OOJIBIIVE TOKY Y MOYKET He «TIOYyBCTBOBATh» flasKe KOpOT-
Koro 3aMbIKaHus. IloaToMy cnemyeT mogyMarb 0 JOMOTHUTENbHBIX
Mepax 6e30IacHOCTI. BO3MOXXHBI CIefiyoLye BapyaHTBhL.

Bapuant 1 — BBOJ B CTa/IbHOI, TONCTOCTEHHOI Tpy6e. Ha
BCEM NPOTSKEHUM OT HAPY>KHOI IOBEPXHOCTH CTEHBI JoMa Ji0
HIMTKA Kabeb youpaeTcsi B COOTBETCTBYIOINYIO CTAIbHYIO TPYOy
(cM. BbiIE).

3T0 NHTEPECHO 3HaTb.

n Takoli cnoco6 nodotidem mam, 20e paccmosHue om 8800d
uepe3 HapyXxHylo cmeHy 00 WUMKA He C/IUWKOM 8€e/IUKO, He
6os1ee mpex mempos. [lpu 3mom nyme kabena 0osmxeH nporne-
2amb € MUHUMAJTbHBIM KOJIUYECMBOM N080pPOMoe, m. K. npo-
mawums xecmxuti Npogod 6016020 cedeHusA Yepe3 u32ubbl
mpy6bi 04eHb C/I0XHO.

BapuaHT 2 — ycTaHOBKa Ha BBOJi€ JOTIOTHUTETbHOMN 3aIMATHI.
Ha HapyxHOI cTeHe JoMa, B pa3phIB Kabes, yCTaHaBIMBAETCA
ABYXIIO/MIOCHBI aBTOMAT 3amuThl (A3) B crienmanbHOM 60Kce B
TIbI/Ie-BIar03al[MIIEHHOM MCIIOMHEHUM He Hipke IP-55.

Ectb Takoe npasuno.
1 1@ Homunan asmomama nodbupaemca Ha 00Hy cmyneHs 60/1bwe,
: yem 8800HOU A3 8 ujumosoli doma.

9TO HYXKHO JISl TOTO, YTOOBI, B C/ly9ae BOSHNMKHOBEHMA IIepe-
TPY3KM, IIepBBIM cpaboTasna 3alyuTa B IIMTOBOI ¥ He MPUIIIOCH
JI€3Tb IO NIPUCTABHOIA JIECTHNIIE IIOJ, KPBIIIY.

Jlpyroit BapuaHT — mopfo6path A3 10 CKOpOCTM cpabaThIBa-
HyA. JIONyCTHM, B IIMTOK CTaBMM BBOZIHOM A3 ¢ XapaKTepUCTHUKOIA
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«B», a BO BBOJGHOI 60KC TOrO Xe HoMuHana — «C». EcTtecTBenHo,
HOMJHAJI aBTOMaTa HOAOVPAETCA M 1O CeYEHNI0 Kabeist, KOTOPHIit
OH TIpM3BaH 3alIMIATh.

Hanpumep, BosmoxxHO creRytolee cogetanye. Kabenn (Menp) —
6 MM2. A3 Ha HapyXHOJI cTeHe goMa — 40 A. A3 B IIUTOBOI —
32A.

IIpy TakoM coveTaHMM B JOME MOXXHO IOAK/IIOYUTD OfHOBpe-
MEHHO 37IEKTPONpUOOPbI CYMMapHOJ MOLIHOCTBIO B 7 KBT, 4TO
6oree 4eM fOCTaTOYHO. Takoil ctoco6 yno6eH TeM, 4To MO3BOMAET
YCTaHOBMTD IMTOK Ha 60/IbIIIEM PACCTOSHUM OT BBOJQ, IPOTAHYTh
BBOJIHOIT Kabe/b 110 Hauboree TOTMYHOMY ITYTH, U36aBUTHCA OT
TPOMO3JIKO CTa/IbHOI TPYOBI.

37O MHTEPECHO 3HaTb.
' 4 O0Hako cnedyem He 3a6bI8amMeb, YMO 8Ce PABHO NPOXO0bl Yepe3
LB cmeHbl U nepekpbimus csiedyem 8bINOIHAMb 8 cma’tbHoli 060-
JouKe.

BapuaHT 3 — YcTaHOBKa 3aIIMTHI Ha CTONM6, OT KOTOPOTO
IPOU3BOJUTCA OTBETBIEHME. DTO Pa3HOBUAHOCTb BapMUaHTa 2.
OO6bI4HO TpUMEHAETCS BO BHOBD IIOJK/ITI0YAEMBIX Y PEKOHCTPYH-
pyeMbIx JauyHbIX Mocenkax. Ha cTon6 BBIHOCATCA OrpaHNYMBAIO-
1I[/ie aBTOMATHI 3allUThI ¥ IPUOOPHI y4eTa (CIeTIMKN).

Takoit cnoco6 mopxmoyeHus yRo6eH, B IEepBYI0 O4epenb,
sHeprocHabxatoweit oprannsauuy (9CO), MHCIIEKTOpa KOTOPOIi
MOTYT KOHTPOIMPOBATb PaCcXOf MEeKTPOIHEPTUH, He 3aXOlA B
noma. OnATb Xe, yCTAaHOBKa OTPaHNYMBAIOLIET0 aBTOMATA 3aIUThI
I03BO/IAET YMEPUTD ANIETUTH aGOHEHTOB U PacXof0BaTh d7eK-
TPO3SHEPTHIO B COOTBETCTBHY C BBIJIE/IEHHOI MOLIHOCTBIO.

370 MHTEPECHO 3HaTb.
B smom cnydae obecnedusaemca 3auwuma 8cez0 y4acmka
omaemaJIeHuA: om mMaucmpanu 0c wumosol doma.

OpHaxo npu cpaboTKe anmapara 3al{UThl IPUETCA BbI3bIBAaTh
MeCTHOTO 37eKTpuka ywim npepcrasurend 9CO, T. K. caMOCTOsA-



70 CoBpemeHHanA INeKTpoceTb

TE/TbHO 3a/1e3Th Ha CTO/I0 ¥ OTKPBITh ALK, B KOTOPOM 9Ta 3allj1Ta
6yneT ycTaHOB/IEHa, Bbl, CKOpee BCETo, He CMOXeTe. BbI30B 3TOT
6ecrmaTHBIM He GBIBaeT, a pasMep CTOMMOCTH YCIIYTH 3aBUCHUT OT
aNmneTUTOB VICIIONMHNUTENA.

BeoaHoe pacnpepenutenbHoe yCTPONCTBO (LWNTOK)

Ocob6oe BHMMaHNE CTIEAYET YAETUTD TOAO0PY 1 MOHTAXY aBTO-
Matuky 3aumThL. [ut 6071b1I0r0 OMa C pasBeTBICHHON IPOBOA-
KOJ1 MOXXET HaCUMTBIBATh ECATKY SMEMEHTOB. JTO Y>Ke 3HaKOMBbIe
HaM aBTOMAaTH4YeCKye BBIK/TIOYaTeNM ¥ YCTPOMCTBA 3al{UTHOTO
OTK/TIOYEHMS, @ TAKXKE PaspANXHUKN, OTPAaHNINTENN IepeHaInpsKe-
HMIA, lepexmodaren ¢as, CUCTEMBI BKTIOYEHVS pe3epBHOrO INTa-
HUAUT. IL

Yacro, /14 TOro 4T06B! pasTpysUTh IMABHBIA I{AT ¥ YMEHb-
IIMTh Pacxoy Kabesd, B KOTTe[KaX YCTaHABIMBAIOT JOIO/IHUTENb-
Hbl€, 3TaXXHbIe MUTKI. ITO TIO3BO/IAET TAK)KE YMEHBIIUTD PACXOJ,
Kaberns v ob/erdaer ynpapneHme SHEProcHCTEMON AOMa.

MonesHbin coBer.

h,@i He cmoum 3a6bi6ame, Ymo 0CHOBHbIM MEMOOOM 3auumsl om
NOPAXKeHUA 3/1IeKMPUYECKUM MOKOM AB/IAeMCA 3aujUmHoe
3asemneHue. [losmomy 8 06s3amensHOM NOPAOKe HA y4acmke
0onmxeH Gbimb 8bINOSIHEH KOHMYpP NOBMOPHO20 3d3emAeHus, d
8CA pacnpedenumesbHan ceme 8bINOHAEMCA MPexnPo8oOHOU.

BrI6op cucTeMBbl 3a3eM/IEHNSA ONpPENENsAeTCs B KaKIOM KOH-
KPETHOM CJTy4ae ¥ 3aBYICUT OT COCTOSIHMSI BHEIIHEN CETH.

CraHpapTHBI IMTOK OOBIMHO BK/TIOYAET B CEOS:

¢ BBOJIHOM JIBYXIIO/IIOCHBIN aBTOMAT 3all[UThI;

¢ CYETYMUK;

¢ aBTOMATBI 3aIMTHOTO OTK/IIOYEHVIS TI0 TPyIIIaM IoTpebuTerelt;

¢ ycrpoiicTBa 3amuTHOro oTKmoueHus (Y30).

Kpowme Toro, pns coopku myuTKa moHagoOsTCs:

¢ DIN-peitka ans ycraHoBku A3 u Y30;
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¢ Hy/eBas U 3a3eMAo0LIasA (€CM €CTb KOHTYP 3alMTHOTO 3a-

3eMJIEHM) ILMHbI;

¢ 17IOMOVPOBOYHBIN 6OKC /I BBOFHOTO A3;

¢ COefMHUTENbHBIE TIPOBOJA COOTBETCTBYIOLIETO HATPY3Ke Ce-

YEHUs;

¢ KeMOpUK 115t 0becriedeH st ABOITHON M30TIALMM IPOBOJOB;

¢ COeNMHUTENbHAA IINHA.

KonnyuectBo opHomomnmocHbix A3 nopbupaeTcss 3aBUCMMOCTHI
OT KO/MMYeCTBa TPYIIN NoTpebuTesneit sNneKTposHeprun. B cran-
[ApTHBIX MIMTKAX HAIINX CKPOMHBIX KBapTUP TaKMX aBTOMATOB
00BIYHO [Ba:

¢ OfVH 3alIMILAET TMHUIO OCBEIEHNS;

¢ [pyTOit 3alyIIaeT PO3eTOYHYIO IMHMIO.

MonesHbiN coBeT.

B 3ae0pooHom Oome nozudHee pacnpedenume Hazpy3Ky no
nomeuwjeHUAM. Smo nNO380/1UM CIKOHOMUMb Ha Kabesie u obez-
4UmM NOUCK HeUCNPABHOCMU 8 C/Ty4de ee 803HUKHOBEHUA.

Hanpumep, B cTaHAapTHOM IOMMUKE 6X6 M IITTAHUPYIOTCA Cll€-
AyIOIIMe 30HBI: KyXHS — Teppaca, ClajabHM 1 3TaXa, MaHCapaa.
KyxHs — Hau6onee sHeproBoopy>xeHHas 30Ha. 3alllMIIIaeM ee Hau-
60ree MOIHBIM 13 BO3MOXKHBIX B Halmx ycnosuax A3 — 16 A. Ha
JIMHUY CTIaJIeH ¥ MaHCapfibl MOXKHO ycTaHOBUTb A3 110 10 A.

Ho moxHO 1 16 A, ecn maHupyeTcs ycTaHOBKa oborpesa-
Te/IbHBIX NIpr6opoB. IloueMy Hemb3s YyCTaHOBUTH 6ojlee MOIIHbIE
A3? [la moToMy 4TO 3aI{UTa BbIOMpAETCA MO HauMeHee Clmabomy
3BeHy B Lenu. V ecu kaGenb cedeHneM 2,5 MM? MOXKET CIIOKOITHO
«IIPONYCTUTb» TOK 25 A, TO CTaHAAPTHBIE PO3ETKM PACCYUTAHBI
Ha TOK He 60ree 16 A. IToaTomy, yeM MeHblIe HOMMHAN A3, TeM
HaJleXXKHee 3allJUTa 1 CTIOKOJIHee COH. Y)Ke BPAJ| /TN YacTCA B OfTHOM
HOMEIIEHNN «BOTKHYTb» CPa3y HECKONIbKO MOLIHBIX 37IEKTPOIPH-
60poB M TaKMM 06pa3oM HepPerpysnTh CeTb.
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Kak npaBunbHo nogknioyatb Y30
B pacnpepenuTenbHOM LNUTKe

B onucanmsax Ha Y30 nmimnyT, 4T0 OHO ZO/DKHO OBITH 3aIVIIIEHO
OT CBEPXTOKOB. VIMeeM [iBe CxeMBbI pacrpefieieHust BXOLHOTO J/IeK-
TpndecTBa (puc. 4.7).

O6a BapuaHTBI CXeMbI BKTIOYEHNS TpaBUIbHbIE. PacrionoxxeHne
ycrpoiicTs 3amuTHOro otkmodeHns (Y30) oTHOCHTENbHO aBTO-
MaTn4ecKux BhIKmo4dareneit (AB) MoxeTr 6bITh, KaK Ha JIEBOM
PUCYHKe, TaK ¥ KaK Ha IIPaBOM.

3T0 UHTEpECHO 3HaTb.

n O6a sapuarmel npasusnbsHele, ecnu cobmodaemca 3auuma om
C8epxXmoKo8, m. e. oM nepezpesa, om npesviieHus paciemHou
Hazpys3Ku.

Y30 BrI6upaeTcs 1O [BYM IapaMeTpaMm:

¢ HOMWHA/bHBIN, OTKMOYAOIMil AudepeHIManbHblil TOK
WK TOK yTeuku (B 6biTy mpumensiorcsa Y30 ¢ ycraskoit 10,
30, 100 1 300 MA);

¢ HOMMHAJIbHBIN TOK.

9T0 NoNe3HO 3aNOMHUTb.

HomuHaneHeili omkmovaowuli dupgepeHyuansHelli mok
Ip,— 3mo 3HayeHue omknioyaowezo ougppepeHyuanLHoO20
MOKa, ykasaHHoe us2omosumernem, npu komopom Y30 00/MKHO
cpabameleams npu 3a0aHHBIX YCIOBUSAX.

O6wwuin 06wwuin
asToMar asToMar
| |
Cuetyunk Cuyetunk
AsTomar AsTomar AsTOomar AsTomar
¥30 y30 PoseTku 1 Po3zeTkun 2 Ceet 1 Ceet 2
1 | | 1 | |

AsTOMaT AsTOmaT
Posetku 1] | Po3eTku 2 y30 y30 y30 ¥30

Puc. 4.7. Cxemobl 8kmoyeHus Y30
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B oTedecTBeHHOIT 57IEKTPOTEXHIYECKOI PAKTHKE U, B YaCTHO-
CTU, B PENIEHOM 3aIMTE IPUMEHAETCA TEPMUH «ycmaska». [Jns
Y30 3T0 HOMMHA/NBHBIN OTKMIOYalomuii AuddepeHManbHbIi
TOK.

Jlia 3amMThI YemoBeKa OT MOPaXKeHN)s TOKOM HYXHO IpuMe-
HATb Y30 c ycraBkoit He 6omee 30 MA. Y30 c ycraBkoit 6onee
100 MA mpenHa3sHa4yeHBbI A7 3aLUThI IPOBOAKM OT BO3TOPaHMUSA
TIpY IOBPEXAEHNM VT CTAPEHVM M30/ALMY («IIPOTHBONOXKAPHBIE
Y30»).

Y30 c ycraBkoit 10-30 MA BBHIIOTHAIT OFHOBPEMEHHO 06e
3a[ja4y — 3ALMILAIOT U YeTIoBeKa, ¥ MpoBoaKy. [Ipy pasBeTBIeHHON
BHYTpeHHe1 ceTy 1 60/BILION CYMMAapHOI1 Harpyske, 4TO XapaKTepHO
UL COBPEMEHHOTO [OMa, HEOCTaTO4YHO npuMeHnTh ogHo Y30 ¢
ycTaBKoi1, formycTuM B 30 MA, T. K. BO3MO)XHBI JIOXHbIE CpabaThIBa-
HIA U3-32 CYMMMPOBaHIA He3HAYMTETbHbIX IOMYCTMMBIX yTe4eK Py
paboTe IpUOOPOB B LITATHOM PEXIME.

ITosToMy BCI0 IPOBOAKY 3alUILAIOT OFHUM MPOTHBOIOXKAP-
HbIM Y30, ycTaHaB/IMBaeMOM Cpa3y IoC/e CYeT4MKa, a Ha TPYIIIo-
Bble IMHUM CTaBAT Heckonbko Y30 30 MA. Y30 c ycraBkoit 10 MA
HPYMEHSIOT A1 3aLMThI Ye/IOBeKa B HaubosIee ONacHbIX OMelle-
HMAX, HAIPUMep, B BAHHOII KOMHaTe.

3T0 NoNe3HO 3aNOMHUTD.

HomuHaneHelli mok I, — ykasaHHelll u320mogumesniem Mok,
komopeili Y30 moxem npogodums 8 npoooSXUMENsHOM
pexume pabomsi npu onpedeneHHOU memnepamype OKpyXaro-
wezo 8030yxa, m. e. MO MOK, KOMOpbIl MoXem 8bldepXams
Y30 6e3 nospexdeHus.

Ectb Takoe npasuno.

i % Homunan asmomamuyeckux eblkio4amenel, ycmaHossieH-
Hbix 8 odHoU yenu ¢ Y30, dosmkeH 6bimb paseH unu Ha cmy-
neHb MeHbWe HOMUHAsIbHO20 moka Y30, m. e. moka, komopeiU
Moxem «abidepxams» ¥30.
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Hanpumep: ABHa 16 A + Y30 Ha 16 A ywm (imy4mre) 25 A 30 MA.
W 2 AB o 16 A + Y30 Ha 32 A mmn (yuiue) 40 A 30 MA.

B mo6oMm cnydae mpaBunbHee BoI6upath Y30 ¢ HOMMHA/IBHBIM
TOKOM I Ha OfiHYy CTyTIeHb Bblllle, 4eM y aBTOMATNYECKOTO BBIK/TIO-
JaTend, T. K. T060i aBTOMAaTH4eCKMII BBHIK/II0YATeNb IPY IIPEBbI-
IIEHMM HaTPY3KM CpabaThiBaeT He Cpa3y. 3HAYMT, B TeUeHNe AOCTa-
TOYHO AnuTenbHOro BpeMern Y30 6yner paboTaTh C eperpysKkoit.
Hanpumep, npu xoMHaTHOJ TeMIepaType Bo3ayxa AB Ha 16 A
BBIK/I0YaeTcsA npy Toke 24 A depe3 10-20 MuH.

ITomumo ymoMAHYTHIX KpuTepueB Boibopa Y30, cnenyer yuu-
TBIBATh TO, YTO Y30 BhINYCKAIOTCA 37IEKTPOHHBIE U 3/IeKTpOMeXa-
HIYECKNe, a TaKXKe ¢ Xapakrepuctukamu A, AC u S. O7neKTpoHHbIe
Y30 3aBucKMMBI OT BHELTHETO MUTAHNA, HO 3HAYUTETBHO JlelleBIe
37IEKTPOMEXaHMYECKIX.

ByabTe ocTOPOXHbI!

SnekmporHele Y30 (Hanpumep, Y30-sunku) Gonycmumo
ucnonb308amMb MOJLKO 014 3aujumesl omaoesTbHbIX Npubopos,
€ecs1u 8 yenu yxe ecme 351ekmpomexaHudeckoe ¥Y30.

Hawmbonee pacnipocrpanentsiMu y Hac siBisiorcst Y30 tuma AC.
ITono6HbIe ycTpoiiCTBa 3AIMUILAIOT OT yTeUeK IEPEMEHHOTO TOKA M
TIOZIXOAT /11 6OBLIMHCTBA CTy4aeB 3auuthbl. OfiHAKO B ObITY BCe
6onbIIe IIOAB/IAETCA IPUOOPOB, TIPY HENCIIPABHOCTY KOTOPBIX BO3-
MO>XHbI yTeYKM BbIIPAM/IEHHBIX 1 ITyTbCUPYIOLINX TOKOB. ITO CTH-
panbHble MallMHBI, KOMIIBIOTEPBI, 3apANHbIE YCTPOVCTBA M T. II.

Y30 Ttuna AC He cIOCOOHBI «OTCIEAUTb» YTEUKY IIPK psfe
HEMCIIPaBHOCTel OJOOHBIX Mp1O6OPOB. B 3TOM Cry4ae Ha TOMoIIb
npupayT Y30 tuna A. OnHako OHY OpOXKe M pexke BCTPeYaloTcsa
B TIpOfaKe.

Y30 tuna S — ceneKkTuBHBIE, IPUMEHAIOTCSA, €CTM HEOOXOAUMO
06ecreynTDb CeNeKTUBHOCTD, T. €. IOCTIE[OBATENbHOCTD CpabaThiBa-
HJA YCTPOMCTB 3ammThl. Harmpumep, BBOZHOM IUT paclonoXeH
Ha ontope BJI unu BJIN.
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MonesHbii coBer.

F;“# Mpu ymeuke ¢ kakozo-nu6o npubopa nepebim OOMKHO Cpabo-
mame Y30, pacnonoxexHoe 8 wumosoli doma, a Y30, ycma-
HOBJIEHHOe 8 WumKe Ha onope, cpabamviéaem ¢ Hekomopoli
3adepxkol. Takum o6pasom, He npudemca nocse 8biABIeHUA
HeucnpasHocMu Kaxobili paz NOOHUMAMbCA HA ONOPY U BK/TIO-
uams ¥30.

Emme Hecko/mpKo ¢oB 06 0c06eHHOCTAX Mcnonb3oBaHua Y30
Ha JiepeBAHHOI fade. OHO pearupyeT Ha BO3SMOXHbIif TOK yTE€YKM
1 3aIMINAET HAC OT IIOPAKEHMA INEKTPUIECKIM TOKOM. briTyer
MHEHMe, YTO B OTCYTCTBUY 3alIMTHOTO 3a3eMneHns Y30 Head-
bexTHBHO, OIHAKO 3TO He Tak. OHO cpaboTaeT U B 3TUX YCTIOBUAX,
HO TO/IPKO B MOMEHT HEIOCPEeICTBEHHOTO MPUMKOCHOBEHMA K HENC-
IpaBHOMY NIpMOOPY 1, BO3MOXKHO, 3aLIMTUT YbIO-TO XKU3Hb.

MonesHbin coBer.

B ycnosusx oauu secoma xenamenbHo nocmasums Y30 Ha
JIUHUIO YNUYHBIX pPO3eMOK, 8 KOmopbie 8Kalp4Yaemca mexHuKa
0na obcnyxueaHua cadd, HACOC U 3/1eKMPOUHCMpPYMeHm.
Takxe ymecmro Y30 Ha nunuu 6aHu. Tam npednonazaemcs
KoHmMakm c¢ 8o0ol, 3Hayum, nosbilieHa onacHoCMb Nopaxe-
HUA 31eKmpPuYeckUM MOKOM.

Y30 — ycrpoiicTBo He u3 femeBbiX. [IoaToMy MOHATHO Xena-
HIe TTOTpe6UTEN COKOHOMUTD. B HE60/MIBIIIOM X03AIICTBE MOXKHO
OrpaHMYNTbCA YCTaHOBKOI Y30 TONbKO Ha BHILIEYIIOMAHYThIE
MTVHUY WM YCTaHOBUTD ofiHo o6mee Y30. Ho B mocnenHeM cnydae
YCTIOXXHMUTCA TIOMICK BO3MOXHOII HeucnpaBHocTH. K Tomy Xxe npu
IUVIMHHOM, Pa3BEeTBIEHHOI 3/IEKTPONPOBOJIKE BEPOATHOCTD /IOXK-
HbIX CpabaThIBaHMIT BO3PACTAET.

ITog6op n ycranoBka Y30 He Takas y>K IpocTas 3afjaqa. Baxxusl
7iBe XapaKTepUCTUKM:

¢ TOK yTeuKy;

¢ MaKCHMa/bHBII TOK, KOTOPBI/ CIOCOGEH IPONYCTUTD Yepes

cebs mpubop.
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ITo ToKy yTeuku Ha fade qaile Bcero ctaBaT Y30 HOMMHANIOM B
30 MA. Vicknoyenne — 0co60 oracHbie IIOMEIEH M.

A BOT MaKCMMAaJbHBINI TOK BBIOMpAaeTCA Ha CTYIIeHb BbIlIE
ToKa A3, sammmaromero 3Ty aunuio. Hanpnmep, A3 — 10 A —
¥30-16 A, A3-16 A, 3naunt Y30 nago 6patp 20 unu 25 A. Ecnin
Y30 craBuTcs cpasy Ha BCe IMHIM, TO €T0 HOMMHAJI HOAOMpaeTcs
110 BBOJHOMY A3.

Hanpumep, B npuBefieHHOM paHee nnpuMepe BogHOi A3 — 32 A.
3Haunt, Y30 [O/DKHO ObITh paccYMTaHO Ha TOK 40 A.

Cymectsyiot emtie iu¢rpepeHIanTbHbIe aBTOMATHI 3aIUThI (-
¢asromarsr). 1o Y30 1 A3 B «oiHOM (rakoHe», COBMELIAIOT B cebe
byHKuUMM aBTOMATA 3alIMThI ¥ YCTPOJCTBA 3aI[UTHOTO OTK/IIOYEHNSL.
ITpubope! 9TM BecbMa AOPOIH, M X YCTAHOBKA He BCEr/a OpaBaHa.
PacnipocTpanenHblit Cy4ait — HEAOCTATOK MecTa B muTtke. OT9acTn
V1 [IO3TOMY Ha pasMepax MTKa 3KOHOMUTD He cTouT. Pasmep crenyer
TIOR6MpATh C y4eTOM BO3MOKHOCTH AA/IbHENILEr0 PasBUTHS, T. K. Aa4-
HOE CTPOUTENbCTBO — IPOLIeCcC 6eCKOHEUHBII.

Mone3Hbiii coBeT.

Asmomamucky, HAnonHAIWYI0 Wumok, cnedyem nokyname
mosbKo nposepeHHbIX npouzsooumesel. Imu npubopsi omae-
yarom 3a Hawly 6e30NacHoCMb, 3KOHOMUMb He cmoum.

Co3paem KOHTYp 3a3eMneHns

EctecTBeHHbIe 3a3eMmuTenu. [Ina TOro YTo6b CO3faTh BCE
YCNIOBUA 9/1EKTPO6€30IacHOCTY B YaCTHOM fOMe HEOOXOMMO TIpH
MOHTa)Xe HOBOJ1 37IEKTPOIPOBOAKY VI PEKOHCTPYKIIUM CTApPOit
B 00IIMIT IUIaH paboT BK/IIOYUTD TaKye paboThl KaK MOHTaX KOH-
Typa 3a3eM/IeHuA. B Kakux cydasx HeoO6XOMMO yCTpanBaTh KOH-
TYp 3a3eM/IEHNA, ¥ KaK IIPaBU/IbHO 3TO Ce/IaTh?

Byabre ocTopoXHbI!
; KoHmyp nosmopHo20 3a3emsneHus, C027ACHO nNocsiedHemy

uszdanuro [lpasun ycmpolicmea snekmpoycmaroeok (I1Y3),
ob6sa3amereH Ha 8800e 6 1lo6oe 30aHue.



masa 4. dneKkTpoceTb epeBAHHOTO JOMa 77

B kavectBe moBTrOopHOTO 3azemnutens IIYD pekomeHpgyer
VICTIONb30BATh B IIEPBYIO OY€PeNib T. H. €CTECTBEHHBIE 3a3€M/IM-
temu (11.1.7.102). B xauecTBe eCTECTBEHHBIX 3a3e€M/IMTENE BO3-
MOXXHO MCTIONIb30BaTh META/NIOKOHCTPYKLINY, TIEPeYMCIIeHHbIE B
m.1.7.109:

¢ MeTalIM4ecKye 1 >Kenme306eTOHHble KOHCTPYKLMM 3 aHMi

Y COOpYXXEHMI1, HaXOAALIMECS B CONPUKOCHOBEHUM C 3€M-
7ei, B TOM 4YKCTIe Kene306eToHHble QYHAAMEHTDI 3AAHMUI U
COOpY>XEHMif, MMeIOlie 3alUTHbIE THAPOU3ONALMOHHbBIE
HOKPBITUSA B HEATPECCUBHBIX, CTa60arpecCUBHBIX M CpefHe-
arpecCUMBHBIX Cpefiax;

¢ MeTajM4YecKye TpyObl BOFOIPOBOAA, IIPOIGKEHHbIE B 3eMJIE;

¢ ob6camHbIe TPYObI 6YPOBBIX CKBaXKVH.

Byabre ocTopoXHbI!
; «He donyckaemca ucnone308ame 8 kayecmeae 3asemaumeneli

mpy6onposo0ds! 20proyUX XUOKOCMeU, 20pIOYUX U/U 83Pbl800-
nacHelx 2a3o8 u cmeceli u Mpy6onpo8o0dos KaHAU3AYUU U YeH-
mpa’ibHO20 oMonieHUA», Kak ommedaemcaan. 1.7.11071Y3.

UckyccTBennblie 3asemmureny. OfHAKO B TPAKTUKE JAYHOTO
CTPOMTENHCTBA OOBIYHO BBINONHAIT MCKYCCTBEHHBIE 3a3€M/IU-
TEJH, IIOTOMY YTO €CTECTBEHHBIX 3a3€M/IMTENIEN IPOCTO HET MU/N
VX MCTIONTb30BaHMe B 3TOM Ka4eCTBE HEBO3MOXKHO II0 KaKMM-N60
NPUYMHAM. YCTPOICTBO KOHTYpa He TaKas y>X IIPOCTas 3ajaya, Kak
VHOT/IA IPEACTABAECTCA.
KoHTyp 3a3em/ieHNs B YaCTHOM JlOMe BK/TIOYAET B ceO:
¢ BONUTbIE B TNOYBY BEpPTMKA/NbHbIE 3a3eMIUTENM (CTanbHOI
yronok pasmepamy 50x50X5 MM), COemVHSAIOLIMECS MEX-
Ky co60ii rOpU3OHTA/NBbHBIMM 3a3eM/IMTENAMM (ITONOCOBaAS
cranp 40x4 Mm);

¢ 3a3eMIAIOMMIA TNPOBOSHMK (KpyImas CTajnb cedeHueM
8-10 MM?), KOTOPbIIT COENNHAET KOHTYP 3a3eM/IEHUS C I/TeK-
TPOIMITOM.
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Bonee Tounbie pasmepnl M MaTepuan A 3a3eMIMUTENEH U
3a3eM/IAI0II X IIPOBOJHMKOB MOXKHO HaiiTu B I1Y3-7, pasgen 1.7 4.
Texuuveckuit uupkynsap Ne11/2006 ot 16.10.2006, Bolmemumii
nospHee, «O 3a3eMIAOMMX 3MEKTPOAAX M 3a3eM/IAIOMUX IIPOBO-
AHUKAX» Y>KeCTOYaeT TpeboBaHMA K MMHUMAIbHBIM CEYEHUAM
3MIEKTPOJIOB U3 YEPHOI CTaNM U paclIMpsAeT HOMEHK/IATYPY J/IeK-
TPOZOB.

B moxymeHTe mpuBOAATCA CedeHMA INEKTPOJOB U3 MERM,
HepiKaBewlliell CTa/n, a TAKXKe ¢ pa3nMYHbIMM IIOKPBITUAMM.

Byabte ocTopoXHDI!
; 3anpeujeHo 8 Kayecmae 3asemaumenel U 3a3eMaAIUUX NPO-

B00HUKO8 UCNOb308aMb ApMamypy.

O6bACHAETCA 9TO TeM, UTO HapPY>KHBbIil C/ION apMaTyphl Kaje-
HbliA. V13-3a 3TOro pacrpeyeneHne ToKa 0 CEYEHMIO HApyIIAeTCH,
a Tak)XXe I10-[pyToMy ITPOXOAAT IPOLeCCHl OKMCIeHus (bpicTpee
pkaBeer).

KonTyp 3asemnenus momkeH obecriednBaTh CONPOTUBIEHNE
PAacTeKaHMIO TOKA He BHIIIE YCTAaHOBIEHHOTO HOPMAaTUBHOI JIOKY-
MeHTalyel 3HaYeHNA.

Cnenmyer HOMHUTBD, YTO OCHOBHBIM (paKTOPOM SB/IAETCS COMPO-
THBJIEHNE TPYHTA:

¢ Ha BIQXHOJ! IIMHE WM Ha TOpde KOHTYP MOMYIUTCS OTHO-

CUTENbHO HEOOMbIINM;
¢ Ha IecKe MPUAETCA CTOMKHYTBCS C CEPbe3HO IPOBIEMOIL.

Byabre ocTopoxHbi!

Konmyp 3asemnerus pekomeHOyemcsa pacnosoxume Hay4yacmke
8 MasnonocewaemMbix Mecmax, XesamesnibHO C cegepHoli cmo-
PpOHbI 0oMd, mam, 20e 81aXXHOCMb 2pyHmMa ebilue. PaccmosHue
om Yokona ghyHoameHmMa 00/mKHO bbimb He MeHee 1 M.

Cospnaem konTYyp 3a3emnenu. [Tocne pasmMeTKy CllefyeT BHIKO-
[aTh TPAHILEIO N0 IEPUMETPY PasMEYE€HHOTO HaMM TPEYTONbHMKA
ry6uHoi mpuMeTHO 0,8—1 M M INMPUHOM, JOCTATOYHOI 1A YHO6-
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HOTO OOBapMBaHMA, NMPUMEPHO » 0.7m
0,5-0,7 M. B atoit Tpanmee Gyner DAL
IIPOK/Ta/IBIBATbCS TOPU3OHTA/IbHBIE
3a3eM/IUTENN.

Teneps no BepuMHAM TPEYTONb-
HMKa CTIefyeT BOUTD BepTUKa/TbHbIE
3a3eMIUTeNN Ha IMy6uHy 2-3 M.
3a6yBaTh B 3eMJII0 YTONKM ATMHO
2-3 M MOXHO OOGBIYHOI KyBan-
ROVt MM MOIIHBIM NepdopaTopom
(Bu6poMoOIOTOM) CO CIIenManbHOM
HaCajiKoll, €/ OH €CTb.

Jlna obnerdenns aToit paboTsl
YTOJIOK Ha KOHIIE 3a0CTPAIOT, YTOOBI Puc. 4.8. [pumep pasmewenus
OH JTy4IlIe BXOTU/I B 3€MITIO. 8epMUKA/IbHO20 3a3emnumens

Taxoke MOXHO BBIKOIATh M/ TPOOYPUTH HEOOMbIIINE KOTOMLIBI
TI0 BepLIMHAM TPEYTOJbHMKA ITTyOMHOM [0 1,5 M, 9TO JIacT BO3-
MOXXHOCTb 3a6UTb YTONIOK B MEHDILINIT CTTOV 3€MJIN.

MNonoca

3TO NHTEpPECHO 3HaTb.

n Koumyp & sude mpeyzoneHuka dename HeobasameneHo. Bce
3a@sucum om sHewmHux ycnosutli. MoxHo pacnonazame 2opu-
30HMAnbHbIe 3a3emaumenu 8 11060M NopAdKe, NO OKPYXHO-
cmu unu no o0Hol nuHuu. InasHoe Ymobbl UX KOUYECMB0
661710 00CMAMOYHBLIM 018 06ecneyeHus MUHUMAIbHO20 CONPo-
mueneHus 3a3em/eHus.

Bce coenvHeHus (IOMOCH CO CTEPXKHAMMU U YIaCTKOB IOIOC
MeX[y co601) BBITIOMTHAIOT CBAPKOL, €CTIM KOHTYP BbIIIOMTHACTCA M3
4epHOIt CTa/m — Hanbosee JOCTYIIHOTO MaTepyara A 3TON eI
K kauecTBY cBapHBIX COEJMHEHMI IPEIbABIAIOTCA MOBBIIIEHHbIE
Tpe6GOBaHMs, WIOB JO/DKEH GBITH JOCTATOYHOI (HOpMUPYeEMOIT)
JUIVHBI, TIPOYHOCTD IPOBEPSIETCSA YAApaMy MOTIOTKA BECOM B 2 KT.

B urore nony4aeTcst KOHCTPYKLVsA, IPeACTaBIeHHas Ha puc. 4.9.
Kaxk BapmaHT, paccMOTpeHa CxeMa TPeyTO/IbHMKa.
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|~ K 3a3emnsieMomMy 3nexTpooGopyAoBaHHio
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Puc. 4.9. [o03emMHas yacme cucmems! 3a3eM/IeHUs

MonesHbii coBeT.
lMocne okoHYaHUA c8APOYHbLIX pabom 8ce Wbl XeaamesbHO
obmazame 6umymHoU Mmacmukol 0718 3awumsl 0mM Koppo3uu.

KoHeuHblit y4acTOK IIOTOCBI BBIBORUTCS Ha IOBEPXHOCTD 3€M/IN
(puc. 4.10). VigeanbHo, ecu €CTb BO3MOXXHOCTD JOBECTH IIOTIOCY
HETNOCPEICTBEHHO /10 BBOAHOTO muTa 1 3akpernuTdb Ha 31 (rnas-
Hol1 3asemsmoniert mmHe). Ilonoca ¢ Toukn sperns adpdexTnBHO-
CTU TIOZIONfIET Myd4llle, YeM IMPOBOJIOKA, TaK KaK IUIOLIAlb IIPUKOC-
HOBEHMA ee C 3eMyieit O6ymeT 6ombire. OfHAKO CTA/IBHYIO MIO/IOCY
CTIOKHee MTPOK/IA/IbIBaTh B MECTAX Mepery6a TpaHIIen, IOTOMY 9TO
COTHYTb €€ TPyfIHee 4eM CTa/IbHYIO IIPOBO/IOKY.

Ho B peanpHBIX YyCIOBMSAX 3TO C/ienaTh 6bIBaeT He BCETNA BO3-
MOXXHO, BBUJIY YIalIeHHOCTY IIMTA OT BBIXOJA KOHTYpa 3a3emiie-
Hus. [losToMy K monoce KpenAT MeSHBIN IIPOBOJ MYHMMAa/IbHbIM
cederueMm 10 mm2.

B KoHIIe TO/TOCHI CBEPAATCA OFHO MK (JIydile) ABa OTBEPCTHS, B
KOTOpbIe BBapMBaIOTCA 601ThL. [IpoBOK HafIeXXHO IPUKPYINBAETCS
K II0JIOCE B 3TMX TOYKaXx raiikaMy yepes 1iaitosl. Mecto coenute-
HJA TAK)Ke 3aIlMIAETCS OT KOPPO3UM BOJOCTONKONM, KOHCUCTEHT-
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3asemnsaiowmii NPoOBOAHUK
(kpyrnas ctanb)

Topun30oHTaNbHBIA 3a3eManTeNb
(nonoca)

BepTukanbHbiil 3a3eMmnnTens
(yronok)

Puc. 4.10. Cucmema 3a3emneHus, nodeedeHHas K domy

HOJ cMa3Kkoii. Ecy coenyHeHme BHINIOIHEHO BHE TMTOMEIeH, TO
OHO TTOMeIaeTCs B FepMeTHYHBII O0KC (pacmaedHyio KOpooKy).

MonesHbiit coBeT.
Budumebili yyacmok nosocwl XenamesibHO OKpacume 8000-
cmolikou Kpackod.

Ilanee TpaHIIes 3aKambIBAaeTCs, TPYHT TpaMOyeTcs U YIUIOTHA-
ercs. JKenartenbHo rpyHT copTupoBaTh. HemocpencrsenHo nonocy
Nydille 3aChIaTh IPYHTOM, MMEKIINM MEHbIIIEE YAEeTbHOE COIIPO-
TUBJICHUE.,

TpaAuIOHHDIV KOHTYP He NMIIEH PAAa HEMOCTaTKOB.

BepxHuii cnoit rpyHTa, I/je OH pasMellaeTcs, IOgBEPXKEH CE30H-
HbIM KO/IeOaHMAM YAeIbHOro conpoTusaeHn. IloaTomy, Hanpu-
Mep, B CM/IbHbIE MOPO3BI 3IMOM W/IN TIOC/IE JONTOro 3aCyUI/IMBOTO
TIepMofa JIETOM €ro IapaMeTPhl MOTYT YXYAIUNTHCA 10 HEXOIYCTH-
MBIX 3HaYEHMI.

KpoMe Tor0, BHINIO/THEHHDII U3 YEPHOIT CTa/M, OH OBICTPO KOP-
PO3UPpYeT, ero CPOK CIY>KOBI OTHOCUTENTLHO HEBETHMK.
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T0 NHTEepPeCHO 3HaTb.

n Yem nydqwe napamempsl 2pyHma 018 ycmpolicmea KoHmypa
(Huxe conpomueneHue), mem 6bicmpee 6ydem paspyuwamecs
MpAaouyuoHHbIl KOHMYP.

Mny6uHHbIN 3a3emnuTenn

Jins ycTpoiicTBa TPagMILIMOHHOTO KOHTYpa TpebyeTcss MHOTO
MeCTa Ha y4acTKe, BelMK 06’beM 3eM/IAHbIX pabot. BonbmmHcTBa
TIepeyYyC/IeHHbIX HElOCTATKOB JIMIIEH IyOMHHBIN 3a3eM/INUTEND
(MomynbHO-IITEIpeBas cucTeMa 3aseMiaeHns). [1yOunHbIe 3a3eM-
IUTENN M3TOTABIMBAIOTCSA B IIPOMBIIITIEHHBIX YC/IOBUAX U3 OMef-
HEHHOJ! CTa/IN U IPEACTAB/IAIOT CO60 KOMIUIEKT 37eMeHTOB. CpOoK
Cmy>k6bI TOTOOHO 3a3eMuTeNns gocturaer 30 sier.

OH obecmeunBaer CTabunIbHBIE 3HAYEHUS
CONPOTUB/IEHNS PACTEKaHUIO TOKAa B NMioboe
BpeMs Tofia 13-3a 3a0MBaHMS BEPTUKATbHBIX
Mydra 37IeKTPOJI0B Ha 6onbIinyio rmy6uHy — o 30 M.
OpnHako CTOMMOCTb MaTepuanoB M pabor mo
YCTPOIACTBY OFOOHOTO 3a3eM/IATENA BhILIIE, YeM
TPafUILVIOHHOTO.

Ho ecnu cpaBHMBATb CPOK CTy>ObI, BBICOKYIO
HaJIeXXHOCTD, OTCYTCTBHIE HEOOXOAMMOCTH IIPO-
Mydra BOJIUTD PETY/IAPHbI KOHTPO/Ib, TO OKAXETCH,

4TO 3aTPaThl BIIONHE Ce0s OKYTIAIOT.
Koncrpykums saseMnnTesns, COCTOAILIETO U3
OT/IE/NIbHBIX CTepxHeit @ 16 MM, coefMHEHHbIX

Oronosok

CrepxeHb

CrepXeHb
IIoCpeaCTBOM p63h60Ble Myq)T mpencTraBacHa
Ha puc. 4.11.
HakoHeuHunk
Cneumanbnaﬂ YIIpOYHEHHAaA CTaNlb IMO3BO-
Puc.4.11 JIAIOT UCIIOJIB30BATh UX KAaK r}Iy6MHHbIe, C BO3-

Kowcmpykyus ~ MOXXHOCTBIO TIOTPY>KEHNSA Ha TTyOMHY IOpsAZKaA
CmepxHa MOOYbHO- 2(0) M, 3afleiCTBYS IIPU STOM INyOUHHbBIE CIOU
wmelipesoeo
2Ny6UHHO20 TPYHTOB C HM3KUM YyJieTbHBIM CONPOTUBIIE-
3asemnumens  HyeM. ITO CHOCOGCTBYeT OBICTPOMY JOCTIKE-
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HUI0O HOpPMUPOBAHHBIX 3HaYE€HNI CONPOTUBIECHNA 3a3E€M/IAIOIINX
YCTPOJCTB.

Matepuan 1 KOHCTPYKIMA 3a3EMINTENA YCTOMYMBBI K KOPPO-
3 611aropaps 3alMTHOMY LIMHKOBOMY ITOKPBITHIO, IIOTyYEHHOMY
METOJIOM TOpsYEro OLMHKOBAHNA, YTO obecreynBaeT JONTOBeY-
HOCTb 3a3€M/IAIONIETO YCTPONICTBA B TEYEHNE BCETO CPOKA IKCIITya-
TallMy STIEKTPOYCTAHOBKM.

3aszemnurenp B cbope mpefcTaBnAeT co60it COBOKYMHOCTD
OTAENbHBIX CTEPXKHEN, COeNMHEHHbIX MeXAy coboit mocpen-
CTBOM MyQT, IIOTPy>KaeMbIX Ha Iy6uHY OT 1,5 M o 20 M B 3aBU-
CHUMOCTH OT TpebyeMoro 3Ha4eHMs CONMPOTHMBIIEHNSA 3a3eM/TEHNA.
KopposnonHas cToikocTs obecriednBaeTcs 3alUTON CTEPXKHEN
IIIHKOBBIM ITOKPBITUEM, TIOTyYAEMBIM METOJIOM TOPAYEro OLIMHKO-
BaHNA TONMMHONM He MeHee 80 MKM. [I/14 morpyxeHns cTepxHeit
B TPYHT MCIIO/Ib3yeTCsA BUOPOYNapHBI MHCTPYMEHT C SHEpTHUen
yAapa B npegenax 25-50 JIx.

Yro HyXHO caenaTb
nocne ycTpoicTasa KOHTypa 3aseMneHuna

Iocme okoHYaHUA PaGoOT IO YCTPOIICTBY KOHTYpa Heob6xo-
AMMO TIpOBeCTH 3aMepsl. TpebyeTcs ¢ MOMOIbI0 MpHOOPOB y6e-
IUTBCA, YTO KOHTYP YK/IafbIBa€TCA B IIapaMeTphI, yCTaHOB/IEHHbIE
HOPMaTHBHOI JoOKyMeHTauuel. Takue u3aMepeHus, ecu Tpebyercs
oduimanbHOe 3aKII0Y€EHME, BBIIOMHAIOTCA INLEH3MPOBaHHO
anektponaboparopueit. Ha koHTYp BeIfatoTCs:

¢ MacropT;

¢ IIPOTOKON MCIBITAaHNIA;

¢ aKT CKPBITBIX pabor;

¢ aKT NIPUEMKM B IKCIUTyaTaLMIO.

CrieffyeT NOHMMATB, 9TO KOHTYP 3a3eM/IEHVA SAB/IAETCS /LI OfHOM
M3 COCTaBHBIX 4YacTell 6e30IaCHOCTH 3NEKTPOYCTAHOBKM B IIE/IOM,
KoTOpas, cornacHo ITYD, NpMMEHNTENTBHO K >KMIBIM NOMEIEHNAM
BBIMONHsOTCA 110 cucteMaM TN-C-S ywm TT (cM. I71. 2 9TOi KHUTH).



84 CoBpemeHHan aneKTpoceTb

MoaknioueHne B 3neKTpoLMTe AOMA
Npuv HaIMYKUYM KOHTYpa 3a3eMNeHuA

Kak nmpasuno, snekTponnTanue B YaCTHBIX JOMaX OCYLIECT-
B/IAETCA BO3AYLIHBIMM TMHUAMY C cucTeMoit 3a3emnenusa TN-C. B
TaKOJ CUCTEME HEMTPa/b MCTOYHMKA NUTAHNA 3a3eM/IeHa, a K JOMY
HOAXOAAT (asHbIN IPOBOJ, L 11 COBMeLeHHbII HY/IEBO 3aLMTHBI
u pabounit mposop PEN (puc. 4.12).

ITocne Toro Kak B joMe MpoM3BefleH MOHTaXX COOCTBEHHOTO
KOHTYpa 3a3eM/IeHNs He0OX0[MMO IPOM3BECTH €TI0 MOAK/IOYEHE
K 97IEKTPOyCTaHOBKaM Aioma. ClienaTh 3TO MOXHO SBYMS CIIOCO-
6amu:

¢ wmu mepefienartb cucreMy TN-C Ha cucreMy 3aseM/IeHNUA

TN-C-S;
¢ V1Y IIPOM3BECTH MOAK/IIOYEHME JOMA K KOHTYPY 3a3eM/IeHNA
o cucteme TT.

TpaHcdopmaTopHas
noacTaHums _
KT 10\0,4 kB >
BoaayluHas AMHUS C 3

3 04xB R .

s Iy l
TN-C-S
777 IE (AL aaad 777777
MoBTOPHbIE
3a3eMneHus hasHas Basemmrens
3a3eMnaLLan
wuHa KoHTyp
3a3emnexus

Puc. 4.12. YnpowjeHHasa cxema noOK0YeHUs domMa



[naBa 4. dneKTpoceTb AepeBAHHOro oMa 85

MoaknioueHne goma K KOHTYpY 3a3emsieHns
no cucrteme TN-C-S

Kak ormedanoce panee (1. 2) B cucreme 3a3emnenus TN-C He
NPENYCMOTPEHO OTAETHHOTO 3alIMTHOTO IPOBOJHMKA, TIO3TOMY B
nome nepepenbiBaeM cucremy TN-C Ha TN-C-S. Ocymecrsnsaercs
3TO pa3fie/icHMeM B NIEKTPOILITE COBMEILIEHHOTO HY/IeBOro pabo-
gero u samurHOro PEN mpoBopHmKa, Ha [iBa OT/e/bHBIX, paboumnii
N u 3amurHsiii PE (puc. 4.13).

JIns storo ycranasnuBaeM B murte _L__ |PM — L
==
IIMHY, KOTOpasg MeTa//IMYeCKy CBA3aHa N
¢ muToM. OT0 OyAeT MIMHA 3a3eM/IeHUA
PE. K neit 6ymer nogkmioyatbca PEN _PEN P B L
Harw
NPOBOJHMK CO CTOPOHB MCTOYHMKA —
OMTAHNA. I
Hanee ot umHbl PE njer nmepembruka  p 0 443 pg cusennenue
Ha IIMHY HY/IEBOTO pabodero mposo- PEN nposodHuka u
npeo6pa3oeaHue cucmemel
Huka N.
Annia N TN-C Ha TN-C-S

B4 byabTe oCcTOpOXHbI!
; WuHa Hynesozo paboyezo NpoBOOHUKA OOXHA 6bimb U30-

nuposaHa om wuma. A ¢asHelli Nnpo8o0 NOOKYAemMcAa HA
omaesibHyI0 WUHY, KOMOPaAa Moxe U3oauposaHa om wuma.

ITocne Bcero 3TOro HEOOGXOAMMO COEAVHUTD NMEKTPOLINT C
KOHTYPOM 3a3eM/IeHNA foMa. ITO [AE/AeTCs C TIOMOIIbIO MEHOTO
MHOTOXMIBHOTO NPOBOJA, OAVH KOHEL, TPOBOJia COEAMHAEM C
3NMEKTPOLINTOM, IPYToii KOHEL, KpenyM K 3a3eM/IAI0eMy IIPOBO-
BHMUKY C ITOMOIIb 6o0n1Ta Ha KOHIIe, KOTOPBII [/Is 3TOM ey U ObII
CllenuanbHO MPUBapEH.

MoaknioueHne fOMa K KOHTYpY 3a3em/ieHnA
no cucteme TT

JIns Takoro MOAK/IOYEHMA He HY>)KHO IIPOBOAMTD HMKAKMX pas-
nenennit PEN npoBopnuka. ®a3Hblii IPOBOJK NOAK/I0YaETE K M30-
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L |Pu__ | | 7MpoOBaHHOJ OT muTa myHe (puc. 4.14).
°
L Cosmeniennbni PEN npoBogHuk nctoy-
PEN —_— N
IO HUKA IMUTaHUS IOJK/II0YaeM K IINHE,
B3 EH PE KOTOpas M30/IMpOBaHa OT WUTa. A B

nanpHelmeM cuntaeM PEN mpocro
HY/JeBBIM IPOBOAIOM. 3aTeM MOAKIIIO-
JaeM KOPIIYC IMTa K KOHTYPY 3a3eMile-

-||—E

Puc. 4.14. [odknioyeHue doma
K KOHmypy 3a3emnequano ~ HUA OMa.

cucmeme TT Kak BuHO 13 cxeMbl, KOHTYp 3a3eM-
JIeHMA fOMa He IMeeT HMKAKOI 37IeKTpH-
geckoi cBA3y ¢ PEN mpoBogHukoM.

310 WHTEepPEeCHO 3HaThb.

ModknodeHue 3aszemneHus no cucmeme TT umeem HeCKObKO
npeumywecme no CpasHeHuUro ¢ NoOK/l0YeHUeM nNo cucmeme
TN-C-S.

Cnyyaii 1. B cucreme TN-C-S npu orropanns PEN nposo-
JIHMKA CO CTOPOHBI MCTOYHMKA MUTAHMA BCe MOTpebuTenu 6yayT
TIOZIKNIOYEHB] K BallleMy 3a3eM/IEHMIO. A 3TO YpeBaTO MHOTMMU
HETaTUMBHBIMU TIocnencTBuAMM. A B cucrteMe TT 3aseMieHue He
6yner umeTh cBasy ¢ PEN mpoBogHMKOM. DTO rapaHTHpYeT Hyle-
BOJ! IIOTEHIIMA Ha KOPITyCe BAIVX 9/eKTPOIpHO0OpOB.

Cnyyait 2. CyyaeTcs, KOTfja Ha Hy/lIeBOM IIPOBOJHMKE M3-3a
HepaBHOMEPHOJT Harpysku 1o ¢asam (nepexoc ¢as) nosBaseTcs
HaIpsDKEHVe, KOTOpOe MOXKET JOCTUIaTh 3HadYeHui ot 5 1o 40 B. U
KOI/Ia €CTh CBA3b MEX/Y Hy/IeM CeTH U 3alUTHBIM IPOBOJHUKOM,
Ha KOpITycaX Ballleif TeXHMKM TaKXe MOXKeT BOSHUKATh He6O/Ib-
1101 oTeHuyan. KoneyHo, npyu BO3HMKHOBEHMY TaKOW CUTYaLUU
RommxHoO cpabotats Y30.

W3 paccMOTpeHHBIX CIIOCOO0B MOAKIIOYEeHNA KOHTYPa 3a3eM-
JIEHUA JOMa MOXHO CJe/laTh BbIBOJ, 4TO cucrema TT B wacr-
HOM JloMe 6oee 6e3omacHa 1o cpaBHeHumIo ¢ cucremoit TN-C-S.
HepocraTkoM ucnonbaoBanns cucremsl 3asemnenns TT apnsercs
ee foporosusHa. To ecTb, npu npumeHennnu cuctemst TT o6s3a-
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TENbHO IO/DKHBI YCTaHAB/IMBATbCA TaKMe 3alIUTHBIE YCTPOMCTBA
kak Y30, pene HanpsoKeHN.

BbiBog.

BoinonHeHue mosibko KOHMypa 3d3emsieHUs He A81AemcA
ucyepneoigaroweli Mmepol. B snekmpoycmaHoeke 8axxHa Kaxoas
demarb. Tos1bKO KOMNJIEKCHOE COB1100eHue HopMamusos obe-
cnequsaem 8biCoKuli yposeHb 6e3onacHocmu.

BHyTpeHHAA NpoBOAKa B AePEBAHHOM lOMe

ITpoBOAKY B [iepeBAHHBIX KOMaX, KaK IPaBU/IO, BHIIOMHSAIOT
OTKPBITOi1. XOTA BO3MOXHa ¥ CKpBITas IPOBOAKA, HO A/Is TOTO,
4TOODI BBITOTHUTB €€ C YIeTOM BCeX HOPM 6€30IacHOCTH HOTpeby-
I0TCA HEMaJIble CPENICTBA, YTO He BCerfja onpaBfanHo. PaccMoTpum
TIPaKTUYEeCKM BCE BO3MOXKHBIE BAPUAHTBL.

Bapuanr 1. [IpoBonka OTKpPBHITHIM (B T. 4. ¥ He3aIMIIeHHBIM
KabeneMm. [l CTalMOHapHOI IPOBOAKM JTY4le BCETO MCIIOMb30-
BaTb >KeCTKye (OHOIPOBONIOYHBIE) Kabeny B ABOITHOI MIN Haxe
TPOMHOM U3OMALMMN.

ByabTe ocTOPOXHbDI!
; U3onayus 0omkHa 6bims U320MO8B/IeHA U3 Mamepuasnos, He

pacnpocmpaHawux 20peHue.

Taxumu kabensamu spnsiorcs BBIHT (puc. 4.6) unu NYM
(puc. 4.15).

Kabenu cumoBbie mns cranmoHapHOl npoknaaku NYM-O,
NYM-J na 300/500B cosmaHbl ¢ MeHBIMU TOKOIPOBOAAIIVMMU
sxunamy, ¢ IIBX nsonanmeit, ¢ 3aronHeHneM M3 MeIOHAIIOTHEHHOM
Ppe3uHOBOI cMecH, B obonouke u3 IIBX mmactukara.

IIpumendAloTca fna nepefadn
M pacrmpefiefieHus 3/MeKTPOIHep-
I'MM B CTAlIIOHAPHBIX YCTaHOBKAaxX
Ha HOMMHAJIbHOE IepeMeHHOe
HanpspkeHne 300/500 B gyacToTbl
50 I, Ins MpOKMafKM B CYXMX, pyc, 4.15. BuewHud eud kabens NYM
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BJIOKHBIX ¥ MOKPBIX TIOMELIEHNSIX IO ¥ HaJf INTYKATypPKOJ1, Helo-
CpeICTBEHHO B 6eTOHe (32 MCK/II0YEHNEM YIUIOTHEHHOTO), B KaHa-
nax u Tpybax. PasHoBuaHOCTM Kabeneit NYM npencTaBieHs! B
Taon. 4.1.

PazHosudHocmu kabeneli NYM Tabnuua 4.1
H‘i’:::: a):::: :e HapyxHbii gnametp, Hi':::: a);:: :e Hapyxubiii guamertp,
ceyeHue, mm? MM ceyeHune, Mm? MM
NYM-O 4x4 14,6
2x1,5 94 4x6 16,1
2x2,5 10,8 4x10 19,5
NYM-J 5x1,5 11,5
3x1,5 9,9 5%2,5 13,3
3%x2,5 114 5x4 16
3x4 13 5x6 17,5
4x1,5 10,7 5%10 21,3
4x2,5 123 7x1,5 126

ByabTe 0CTOPOXKHbH!
Mpu npoknadke kabens NYM eHe nomeuwjeHuli He donyckaemcs
8o30elicmaue Co/IHeYHbIX JTy4ed.

Kopotko o koHcTpykuuu. TokonpoBopaias xmma — MefHas
IIpOBOJIOKA Knacca 1. Visonanus nommBMHWIXIOPUAHbIA I/IACTH-
kat [I1BX. V3ompoBaHHbIe W/l MHOTOXXU/TBHBIX Kabernei uMeloT
OT/IMYUTENLHYIO PAaCIIBETKY.

3TO MHTEPECHO 3HaTb.
Kabeno mapku NYM-O @vinyckaemca 6e3 xenmo-3eseHoli
xunet, a NYM-J — c xxenmo-3eneHol xunod.

CKpyTKa — M30NMMpOBaHHBIE XM/bI OAVHAKOBOI'O CEYEHMS
ABYX-, TP€X-, YeThIpeX-, IIATU- ¥ CEMVDKIMIbHBIX Kabeneil CKpy-
YeHbl. 3amO/THeHNe — ME/IOHANO/IHEHHAsA PEe3MHOBAas CMECh.
O6onouka — IIBX mmacTuKaT He pacIpOCTPaHAIOIINI TOPEHNE.

ITpuBeny ocHOBHbIE XapaKTepuCTHKM Kabemeit NYM.

¢ VcnoimamenvHoe nepemerHoe Hanpaxcerue yuacmomoii 50 Iy:

2000 B.
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¢ Maxc. donycmumas memnepamypa Hazpeea Iumn npu IKcny-
amayuu: +70°C.

Maxc. donycmumas memnepamypa Hazpesa Husn npu mMoxax
K.3.: +160°C.

* OmHocumenvHas 871a%HOCMb 6030YXa npu memnepamype 00
+35°C: 00 98%.

Temnepamyphoiii ouanasou: akcnayamavuu: om —40°C do
+70°C npoxnadxu u monmasa: He Huxe —15°C.

Paouyc uszuba kabeneii npu npoknaoke u MOHmae: He MeHee
4-x HapyHHOIX OUamMempos Kabens.

CmpoumenvHas Onuxa xabeneti: He meree 50 m.

Cpox cnym6vL kabeneii: He menee 30 nem.

*

*

*

* o

ITO MHTEPECHO 3HaTb.

n Kab6enu BBIHe u NYM donyckaemca kpenume 3/1eKmpomexHu-
YyecKUMuU ckobamu HenocpeoCmMBeHHO K N08EPXHOCMU 8 MOM
C/lyuae, eCnu ceyeHue Xusbl He npegobiwidem 6 MM? u npoknaoka
sedemcs 0OUHOYHbIM Kabenem.

Ecnu npuMeHnTh Kabenp B 06bIYHONM M30nALMN (HapuMep,
BecbMa pacnpocrparernsiit ITYHII), To Heobxopumo:
¢ WIM YCTaHABNMBATh MOA Kabenb
IOPOK/IaAKY U3 HETOPIOYETro MaTepy-
ana (Mera/a uiam acbecra) TakKuM
o6pa3oM, YTOOBI OHa BHICTYTIA/Ia He
MeHee yeM Ha 10 MM ¢ KaXKoi CTO-
POHBI;
¢y obecriednTh COGMIONEHNE BO3-
AYLIHOro 3a30pa He MeHee 10 MM oT
roproyero ocHoBauus (puc. 4.16).
[Nocnenuuit BApMaHT IOXO0X Ha «/IPEB-
HMIT» CII0CO6 YCTPOIICTBA 37IEKTPOIPO-
BOIKM BUTHIM IpoBofoM (puc. 4.17) Ha Puc. 4.16. [lposodka

OMKpbIMbIM cnocobom
KepaMudecKnx ponukax (puc. 4.18). 6 cmune «pempoy




90

CoBpemeHHas 3NeKTPoCeTb

Puc. 4.17.MomonoyHas nposodka
HA Kepamu4ecKux ponuKkax

Puc. 4.18. Kepamuyeckue ponuku

Puc. 4.19. [Iposodka omkpsimeim
€NOCo6OM C UCNOSIb308aHUEM
3/1eKMPOMexXHUYeCKUX cKob

Puc. 4.20. BapuaHme! nnacmukosbeix
20¢hpupoBaHHbix 2ubKux mpy6ok

K coxxanennio, a1 ponuky, Hu
BUTOJ IIPOBOJ ceifdyac AOCTAaTh
IpaKTU9eCK) HEBO3MOXHO. TeM
He MeHee, 6epych YTBEpXaTh,
4TO NPOBOJAKA, BBHIMONHEHHAA
M KadyeCTBEHHBIM KabermeM B
Heropoueit usonsanum 6e3 Bcs-
KOVl TIOAKIafKu, OymeT BIONMHE
HafiexxHa (puc. 4.19).

3TOT C1IOCO6 CaMBblii IELIEBLII.
CymecTBeHHBIM HeOCTATKOM
CTeyeT CYUTATh TOMBKO BeChMa
CIIOPHBIMI BHEIIHM BUJ, 0CO-
6€eHHO B TeX MeCTaX, Ifie IPUX0-
AUTCA MapaenbHO MPOKIafbI-
BaTb CpPa3y HECKO/IBKO Kabereit.

Bapuanr 2. IIpoBogka B
3MEKTPOTEXHUYECKOI rodppu-

poBanHoOI Tpy6e. Crnoco6 BO

MHOTOM IIOXO0X Ha BBIIIEOIN-
CaHHBbIN. PasHuIIa COCTOUT B
TOM, YTO Kabe/b 3aTATMBAIOT B
NIACTUKOBYIO TOPPUPOBAHHYIO
rubkyio Tpy6Ky (puc. 4.20).

byabTe ocTopOXHbDI!
Takue mpy6bi  GomxHbl
6bimb  U320MOBNIEeHbI U3
mamepuarnos, He pacnpo-
CMpaHAIOWUX 20peHuUe u
umems coomeemcmayio-
wud cepmugpukam. Mon-
ma 8 06bI4HbIX (20pH04UX)
mpyb6ax [1XB no OepessH-
HbIM OCHOBAHUAM Kamezo-
puyecku 3anpeujer!




nasa 4. dneKTpoceTb AepPeBAHHOIO AOMa 91

Puc. 4.21. Tak
8b121A0UM Kaunca ons Puc. 4.22. MoHmax c ucnons308aHuem
3/1eKMPOMOHMAXa 20(hpupo8aHH.Ix Mpy6oK

Tpy6s! kpenar cneranpHbiMu Kauncamu (puc. 4.21). B ogny
TPyOKy MOKHO 3aTAHYTb Cpa3dy fiBa 1 6onbire kabeneir. I[Iposoaka
BBIIJIAMUT aKKypaTHee, HO [JO Mfeana U 31ecCh JaleKo, T. K. BCe
3TO HAaIlOMMHaeT HEKOTOpOe NMPOM3BOACTBEHHOE IIOMELIEHME
(puc. 4.22).

370 MHTEPECHO 3HaTb.

u Ecnu nompe6yemca nepemsaxka, mo npudemca CHUMams npo-

800Ky UesibiMU KycKamu U 3ameHAMb, 4mo He 8ce20d yOo6Ho.

C Touky 3peHus 6€30MaCHOCTH TaKO¥ CIIOCOO IMPERIOYTUTEND-
Hee, T. K. 06ecrie4nBaeTCs OBbILIEHHAS 3alMTa OT MEXaHUYECKMUX
nospexpiennit. K ToMy ke o6ecreunBaeTcs HEKOTOpble BO3AYIL-
HBIi1 3a30p OT TOpIOYell NOBEPXHOCTH. Pa3sHOBMHOCTDIO JaHHOM
IIPOBOAKM SAB/IAETCA IPOBOJKA B )KECTKMX I/IACTMKOBBIX TPYy6ax.

Bapuanr 3. IIpoBonka B kabe/rb-kaHanax MU 9€KTPOTEXHN-
4ecKMx Kopobax. Kabenu yknafbpIBaioTCs B IIIaCTUKOBbIE KOpo6a
(xabenmb-KaHasIbl) ¥ 3aKPbIBAIOTCS 3aleNKNBAIOIIVMUCS KPbILI-
kamy. Kabenp kaHasIbl BBITyCKaOTCA MOOBIX pasMepoB (puc. 4.23)
U pa3HbIX L{BETOB.

ByabTe ocTOpOXHbI!
; Kabeno-kaHanel 00/1Hbl 66IMb U320MO8/1eHb! U3 N1IdCMuKd, He

pacnpocmparsaiowe2o0 20peHue, U UumMems COOMBEMCMEYIo-
wut cepmugpukam.
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Puc. 4.23. Bapuarmel Kabenb-KaHanos

AKKypaTHO yCTaHOBUTb KOpoOa He Tak Y npocro. Tpebyercs
HaBBIK ¥ XOpoIWii MHCTPYMeHT. K ToMy e IpsAMble TMHUM KOPO-
60B IOUePKMBAIOT TaKyI0 OOBIYHYIO B HAIIMX IIOCTPOMKAX KpHU-
BU3HY CTEH ¥ IIOTONIKOB.

ITosToMy TpebyeTcA ellje U «IIPOABUHYTOE» IIPOCTPAHCTBEHHOE
BUJIEHE, YTOOBI 9NEKTPOIPOBOAKA BHIT/IAME/A ICTETUYHO U JaXKe
yKpalaia nomMemienne. BakHbiM npeuMyiiecTBoM ABIAETCA TO,
TO B OyAyIIeM JOCTaTOYHO IETKO MOXKHO MPOM3BECTH M3MEHEHNS,
R06aBKTD Kabery, I3SMEHUTb KOH(PUIYPALINIO, YCTAHOBUTD OO
HUTE/TbHBIE PO3ETKY U BHIK/IIOUaTeny (puc. 4.24).

3T0 MHTEPECHO 3HaTb.

n Jaynelli doMuk — OH Kak
Xueoli opeaHusm. Bcez0a
Xo4emcsa 4mo-mo u3me-
HUMb, npucmpoume,
nepecmpoume. Y006Ho,
ec/iu  MOXHO  Mmakxe
6bicmpo  Hapacmume
nposodky, He ene3as 8
cepbesHbie mpamel U He
npou3eo0s  KOPeHHbIX
nepeoesnox.

Ceiliyac B mpopfaxe ecTb
Kopo6a caMbIX pa3HBIX pasme-

Puc. 4.24. ﬂpoeoakaeka6enb-KaHanax poB. MoxHo mopobpath uxX u
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10 IBeTY. BBIYCKAIOTCA AONMOMHUTENbHBIE S/IEMEHThI: YI/IbI BHY-
TpEeHHMe U Hapy>KHbI€, CTBIKY, OTBOJBI, 3armyuku. Hamune takoi
GypHUTYPBI 3aMeTHO 06/IeryaeT MOHTaX, IIO3BOJIAET CKPabIBaTh
BO3MOXXHYIO KpMBM3HY cTeH. OffHaKO U 3[iech He o6xoauTcs 6e3
«TOJIBOTHBIX KaMHeEN».

] bByabTe 0cTOPOXKHDI!
; Kopoba nnoxo «xusym» Ha cmeHax, o6wumelx Henpocoxuieli

8azoHkol. B pesynemame kopobneHus Oepesa OHU Mo2ym
UCKpUB/IAMbCA, CMbIKU pacwupaiomca. [1o03momy makyio npo-
800Ky C1edyem 8ecmu nocsie Moo, KaKk 0epeso Xopowo 8biCo-
XHem.

9TOT croco6 mpoknmaaky Kabens ABIAeTCA HauMeHee 6I0IKeT-
HBIM U3 YK€ PACCMOTPEHHBIX, HO, IT0 COBOKYTIHOCTY Ka4eCTB, Hay-
6071ee IPENIOYTUTENTBHBIM.

Heckonbko cnos o nieTe n pakrype. Benmvko xenanue Brajienpiia
Kauu, 9T006bI 6bIIO «BCe KpacuBoy». VI HaunHaeTcs nopbop Kabenp-
KaHazoB 1o IBety. He BceM HpaBurcsa 6enbiit 1iBeT. Tem 6onee, n
TIPOM3BOAMTENM AYT HABCTpedy noKymnaTenaM. Ho kabenb-kaHamb
3TO ellle He Bce. ByzeT HY)KHO ORO6PaTh 3/IEKTPOYCTAHOBOYHBIE
VI3JIeNIVsi — BBIK/IIOYATENN, PO3ETKM, paclaeqHble KOPOOKIL.

W BoT TyT HaumHaloTCA HpobineMbl. Bei6op okaspiBaeTcs
He6onmpumM. IIpemiaraemble 371eMEHTbI MOTYT HE COOTBETCTBO-
BaTb CYpOBBIM TPeOOBaHMAM, NPEADABIAEMBIM K MOHTaXY IIO
CrOpaeMbIM KOHCTPYKIMAM. JJOIYCTHM, YCUINA IPYHECTH YCIIEX.
Bce ypanocp nogobpars Tak, Kak xorenock. Ho npomno Bpems...
3axoTenoch M3MEHNUTh 0OCTAHOBKY, YTO-TO IIEPECTPOUTD, YCTAHO-
BUTb OTONNTENbHbIE IPUOOPBL... [la TpOCcTO, epenBuras Mebenb,
3allenyIy BbIK/IIOYATeNb M CIOMany ero. Bosuukiaa Heob6xomu-
MOCTb YaCTUYHO Iepeie/IaTh WIN OTPEMOHTHPOBATh IIPOBOJIKY.
U BoT oHa — Hesafaya. Hukak He yjaercsa mogo6parh B IIBET.
IIpousBopuTeny TOXXe BHEC/ M3MEHEHNSA B TMHEKY BBIITyCKae-
Mo mpopyKuyn. YTo ke, epefenbiBaTh Bce?
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MonesHbin coBer.

lodymatime 06 smom 3apaHee. He 20HUMeCL 3 OPUUHANLHO-
cmeio. [locmassme Ha nepgoe Mecmo hyHKYUOHANLHOCMb U
npakmuy4Hocme. beneili ysem He mak yx nnox. Bcez0a 6ydym
npou38oduMbCA Kopoba u 3/1eKMpOoyCMAHOBOYHble U30enus
6enozo ysema, 8oib6op ux 6yoem sesnux.

CKpbiThIfi CNOCO6

Bapuant 4. CKpbITasg NpoBOIKa B
oepeBAHHOM oMe. B mopamnswimem

6ONMBIIMHCTBE ICTOYHMKOB Ha JaHHYIO
TEMY CKpbITasi IIPOBOJIKA II0 CTOPAEMBIM
KOHCTPYKLMAM He pekomeHpyercs. Ho,
TeM He MeHee, CHie/IaTh ee MOXHO, IIpK
aTOM cobmoas Bce Tpe6oBanHus 110 Hes-
omacHocTH. VI, ecnu «kpacota Tpebyet
MOROGHBIX JXEPTB», @ CPEACTBA MO3BO- | KaGenerot xavan
JIAOT, TO HET HMYEr0 HEBO3MOXXHOTO ]

(puc. 4.25).

Posetka

BeHeuHbilit
(nep.blit) 6pyc

Puc. 4.25. [puHyun co3danus
CKpbimol npo8odKu 8 doMe
u3 6peseH

Byabre ocTOPOXHDI!

OcHosHbIM mpeb6osaHueM HOPMaMuBHbIX 0OKYMeHMOo8 AB/NA-
emca Heobxodumocme obecneyeHus noxapHoli 6esonacHo-
cmu. T. e. kKabenb 00/xeH 6bimb 3ak/i04eH 8 060/104KY, TOKAU-
3yloujyio 2opeHue.

Bo-nepBbiIx, 3T0if 0607104KOIT MOXKET AB/IAThCA CTa/bHas TPY6a.
B crry4yae Bo3MO>KHOTro BO3ropaHus Takas Tpy6a obeciieunt Hepac-
NPOCTPaHEHME OTHA Ha OTpakjalolye KOHCTPYKLuu. BHyTpu
Tpy6a HO/KHa GBITh OLMHKOBAHA VUIX OKpAILEHa. ITO HYXXHO /i
TOTO, YTOOBI CTEHKN ee He p)kaBeu. Bce HOBOPOTHI BHIIOMHAIOTCS
Ha pesbbe 1 cBapKoit. Bce BbIX0oab! U3 TPy6 oOpMIAIOTCA Ma-
CTMKOBBIMM BCTaBKaMJ1, IIPENOXPAHAIOLIMMI USO/ALMIO Kabens oT
KOHTAaKTa C OCTPOil KPOMKOIL.

Tpy6bl yKIafbIBalOTCA C HE3HAYMTENbHBIM HAK/IOHOM, 0Ge-
CIe4MBAIONIMM BBITEKaHME BO3MOXHOro KoHpgencata (TOCT
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P 50571.15-97 (M3K 364-5-52-93): m1. 522.3.2 «Crnedyem npedycma-
mpusamv 803MOHHOCHb YOATEHUS 800bL UTIU KOHOEHCAMA 6 MeCmax,
20e oHu mozym ckannusamucsa». I1YD 7-e usganume ma. 2.1.63.).
EcTecTBEHHO, YTO paciaedHble KOPOOKY, BHIK/TIOHATENN, PO3ETKH
YCTaHaB/IMBAIOTCA B MeTa/MIECKIe YCTAHOBOYHbIE KOPOOKIL.

Bo-BTOPBIX, CYyIIIeCTBYET JPYroil CIIOCOO CKPBITOI IPOKIaKN
Kabessi — o HaMeTy ITYKaTypku. [Ipidyem TonmuHa ee Jo/mKHA
6bITh He MeHee 10 MM co Bcex CTOpOH. B aToMm cnyyae mpoBojka
HEMHOTYIM OT/IMYAETCA OT CKPBITON IPOBOKM B KAMEHHBIX IOMaX.
[IpaBpa ecTb mpobeMa, kak cobmocTtu pekomenparm ITY3 o cme-
HAEMOCTH 37IEKTPOIIPOBOAKI.

ITponoxxuts kabenu B rodpe, a yxxe uxX MOTOM 3aMOHONMUTUTD
B wtyKarypky? ®opmanbHo TpeboBaHme OyfieT BHIOTHEHO, HO
yBepsII0 Bac, 4YTO NEePeTAHYTb BIOCIENCTBUI JKECTKMIA IIPOBOJ, HE
HOMYYNTCA. DTOT BTOPOIT CIOCO6 MPOKIIA/IKM KaxkeTcs 6onee mpo-
crbiM. Ho 370 He Tak. Uro 6yfeT ¢ ITYKaTypKoOi IO IPOLIECTBUM
HexoToporo BpeMeHn? Kak oHa 6yneT nepxxarbca? He nosparca mn
TpPeIHbI?

ByabTe OCTOPOXKHbI!
f Ha Hekomopbix calimax 3/1eKmpomexHUYecKux KomnaHut

MOXHO 8cmpemums homozpacghuu pabom no MOHMAXyY CKPbi-
mou 371eKmponposooKu 8 depesaHHbIX 30aHUAX, 20e npo8ooa
Y/I0XeHbl 8 Xecmkue nJIacmuKoeble 3J/leKmpomexHuyecKue
mpy6bl unu 20¢ppy, a 3amem ckpsimol N00 obwueKoU. 3Ha4um
MOXHO U mak? Hem! Kamezopuyecku Hesnb3s!

MOoHTaXHUKY MAYT Ha ABHOE HapyIlIEHE YCTAHOB/IEHHBIX Ipa-
BWJI, COO/Ia3HUBIINCH /IETKOCTBIO BBIMO/IHAEMBIX PabOT. 3aKa3umKy
Y HEBIOMEK, YTO B JIOMe 3ajI0)K€Ha «MJHA 3aMeJI/IEHHOIO JIeii-
CTBMA» U KOT/Ja «PBaHET» HUKOMY He M3BECTHO. A MOXET OBITh U
He pBaHeT?.. BoT 40 cka3aHo B Tab6n. 14.2 CII 31-110-2003 o cmo-
€06 BBHITIO/THEHVA TPYNIIOBbIX CeTel /I 3MAHMI U3 IEPEBAHHBIX U
APYTUX KOHCTPYKIIMIL, X3 TOPIOYMX MATE€PUAJIOB He HIKE IPYIIIIbI
roproyecty I'3 mo CHUII 21-01:
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«Omxpoimo donyckaemcs npoeooums 6 Kopobax, cneyuanvHvix
Kopobax, yoosnemeoparousum mpebosarusm HIIB-246. [Jonyckaemcst
NPOKNAOKA OOUHOUHBIM KAbeseM ¢ MEOHbIMU HCUNAMU, CEUEHUEM He
6onee 6 Mm?, He pacnpocmpansouum 2operie, 6e3 nodknadxu. Ckpoimo
donyckaemcs npoeooUmy: 8 MemManau4eckux mpybax — Kabensimu u
U3OTIUPOBAHHBIMU NPOBOOAMY; NOO CTIOEM UimyKamypku — Kabenem,
He PacnpoCmpansousuM 20peHue, no HamMemy WmyKamypku.

Oco6eHHOCTM CO3AaHNA OTKPbITOI NPOBOAKM
B A;OMe U3 6peBeH

OTKppITas IpOBOAKA, PACCMOTPEHHAs BbIlIe, — MPOCTEMIINIA
BapUaHT IIPOBOJIKY, COUETAIOMMNIA B cebe MaKCMMyM 6e3011acHOCTH
npy MUHMMYMe 3aTpat. Bo rmaBy yria npyu ee mpuMeHeHuu cTa-
BUTCA QYHKIMOHATBHOCTD. DCTETUKA OTXOLUT Ha BTOPOIA [/IaH.

KoHe4HO, BO3MOXHO BBIIIOMHUTD OTKPHITYIO IIPOBOAKY MAKCH-
Ma/IbHO aKKypaTHO, TaK, 4YTO OHa He OyfieT CHMIbHO 6pocaThCs B
rnasa. Ho He BceM HpapaTcA Kaberb-KaHabl Ha cTeHax. HekoTopsie
IIBITAIOTCA IPUMEHUTD LIBETHBIE 37IEKTPOYCTaHOBOYHBIE M3[ENNA,
JICTIONb30BaTh KOPO6a KOPIMYHEBOTO 1IBETA UM «IIOT, IEPEBOY.

370 UHTEpPECHO 3HaTb.

n K coxaneHuto, 86i60p N0OO6HBIX U30eNull HedesluK, Kayecmao
oaneko He 8ce20d coomeemcmayem, npouzgodumenu He obe-
cneyusaiom Heob6xo0uMbIl accopmumeHm ypHUMYPbI: yesos,
Nnoeopomos, CMulK08, 3az/yuiex.

bes HMX aKKypaTHO YCTaHOBUTb Kabe/nb-KaHaIbl CTIOXHO, CO
BPEMEHEM U3-3a IIOBEP)KEHHOCTH iepeBa HabyXaHMUIO U YCbIXaHUIO,
CTBIKY PacIIMpPAIOTCS, KOPO6Ha HECKOTIBKO CMEIAI0TCS — IIPOBOAKA
TIEpeCTaeT BHITIANETh aKKypaTHO. EcTb 1 coBceM Heyno6HbIe cy-
Jau: KakK, HalpuMep, YCTAHOBUTb KOpoba Ha GpeBeHYaThIe CTEHDI,
Ha CTeHBI, 0OLIMThIe MOJTHBIM ceifyac 6/I0KXay3oM MM OGUTbHIE
06pe3HOI1 JOCKOM «BHaxmecT»? OTKa3aTbCa OT Kabelb-KaHaMoB?
ITpocTo mpubMUTH K CTeHaM IPOBOJ CKOOOUKamMu?
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OpHako He KaXAablii Kabenb 6yIeT CMOTPEThCSA 9CTETUYHO.
BonpuHCTBO Kaberneit BBIHI MMeIOT M30/IALVIO YEPHOTO LIBETA,
NYM — ceporo. Kak Takas «1BeToBas raMMa» OyfieT COYeTaTbCs C
1IBETOM JiepeBa? A Kak ObITb B CUTYalMM, €CIM PAJOM HYXHO TIPO-
JIOXKUTD Cpa3y HECKOTIbKO Kabereit? B coBpeMeHHOM, HaCBILIEHHOM
sneKTponpubopamMu gome, KOMUYECTBO Kaberneit, TPOIOXKeHHBIX
napajuieNIbHO, MOXKET MECTaMy JOCTUTATh HECKONIbKMX IeCATKOB!

TO MHTEPECHO 3HaTb.

n He cmoum 3a6bi8ams, 4Ymo 803MOXHOCMb NPOKNAOKU Kabenell
HenocpedcmeeHHO NO OCHOBAHUIO 6e3 MexaHu4eckol 3aujumst
paccmMampuseaemca HeckoIbKO CNOPHO 8 HOPMAMUBHOU OOKY-
MeHmMayuu.

Tak, CII 31-110-2003 fomycKaoT OTKPBITYI0 IPOKIAfIKy IO
ropio4eMy OCHOBaHMIO 6€3 IOAK/IAIKV TObKO «00UHOUHbIM Kabenem
C MEOHVIMY HCUNAMU Ceveruem He 6oree 6 Mm? He pacnpocmpansiio-
WsuMm 20perue».

3Ha4uT, IPOBECTH ABa Kabers psAnoM Hemb3A? Vi Hemb3s ux Kpe-
IIATDb OHOI CKOOOA, KaK IOpOVI IPUHATO? A eC/y BECTH MX Ha HEKO-
TOPOM PacCTOSHUM JIPYT OT ApYyTa U TaKMX Kabeneit Oyzmer He fBa,
a IATb, AECATD, 60/IbIIE, TO BO YTO NpeBpaTnTCA cTeHKa? Ho I1YD
TPEOYIOT BBIIIOMHATD OTKPBITYIO IPOBOAKY B XKM/IbIX IIOMEILEHNAX «8
a7eKmMpomexHu1eckux naunmycax, kopobax u m. n.» (1. 7.1.37).

Mo>keM v MBI CIUTATD «U T. IL.» IONYIIEHMEM BECTU OTKPBITYIO
IIPOBOAKY HETIOCPENCTBEHHO KabereM Mo CTEHAM M/IM Ha POMKaX,
nomyckaembix Ta6m. 2.1.22 Ho B paspene «Boi6op Bupga aneKkTpo-
TIIPOBOAKHY, BbI6OP IPOBOROB ¥ Kaberest 1 Cioco6a MX IPOK/IaIK»
ITY3 upet peus 06 anexkTpompoBoaKax Boobie, a B r1. 7 ITYD
06 9/1eKTPONPOBOAKAX B CHELMA/IbHBIX IIOMEIIEHNAX, K KOTOPbIM
OTHOCSITCA B T. 4. ¥ XM/Ible oMelieHNus. Takum o6pa3oM, Bepo-
ATHO, C/IEAYET TPAKTOBATh IIPECIOBYTOE «M T. IL.» HE KaK HENOoCpen-
CTBEHHYIO IIPOK/IAZIKy Kaberreii 1o CTeHaM, a IPOK/IAZIKY B XECTKUX
¥ ITMOKMX 3MEKTPOTEXHNYECKUX TPy6axX, MeTa//IOpyKaBe...

4Ne7163
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ByabTe 0cTOpOXHbI!
; Kabenu, nponoxeHHole no CMeHam Xuavix nomeujeHud,

00/1HbI 6bimb  06A3amenibHO 3aWjUUieHbl OM  BO3MOXHbIX
MexaHu4ecKux nospexoeHud.

PeanbHo cymecTByeT npo6nema mog6opa sneKTpoyCTaHOBOY-
HBIX M3Je/Ni 1A OTKPBITOI MPOBOAKU. ACCOPTMMEHT PO3€ETOK
" BBIK/TIOYATeNel /1A OTKPBITON IPOBOAKY BeCbMa OTPaHMYEH.
BonpIIMHCTBO COMMAHBIX MIPOM3BOAUTENEI IIOAAECPKUBAIOT €TO
TOJIBKO JI/IAA CAMBIX JIEIIEBBIX CEPUIL.

B 3Tux cepusax HeT MHOTHX YROOHBIX «IIPYIMOYEK», KOTOpPBIE €CTh
B CEpUAX CPENHETO M BHICOKOTO LIEHOBOTO Ayana3oHa. Hampumep,
HeT IPOrpaMMMpPYEMBbIX AVMMEPOB, IePEKPECTHBIX BBIK/TIOYATeTIelt,
TIO3BOJIAIOIIVIX YIIPaB/IATb CBETOM U3 TPeX U 6o/ee MeCT, HeT pas-
MNYHBIX Taj/iMepoB U T. 1. OrpaHM4eHa 1[BETOBas raMMa U3/,
IpuMeHAeMblil MaTepyal — HEJOPOroit mIacTuk. V1 xoTs kadecTBO
U3[IeNINii Y COMMAHBIX MPOM3BOAMTENEN BHICOKOE, OHM HAEKO He
BCETia MOTYT YZ,0B/IETBOPUTb BKYC IIPUAMPYMBOTO IIOKYTIATeNs.

U3 ToT0, YTO Ceifdac MpeACTaBIeHO Ha HALlIEM PHIHKE MOTY OTMe-
TUTD: «IJTIoN» (BhIIycKaeT 3aBof IHaitmep dnekTpuk B [ntepe);
«Wessen» — Toxe HeflaBHO npuobpeteH lllHaiifep JmexTpuk;
«Elyo» — 6bIBLIast camocTOATeNbHAs WBeACKas GupMa, prodpe-
teHa lllnaiinep AnexTpuk; Simon (Mcnanns); Kopp (Iepmanus).

ITomumo 3THX M3AENNA Ha PbIHKE IIPECTaBIeHbI TypelKue 1
pOccuiicKie po3eTKM M BHIK/TIOYaTeN! I Hapy>XHOTO MOHTaXa,
HO JX Ka4eCTBO 3aMETHO YCTYTIaeT BbILIEHa3BaHHBIM CEPUAM.

3TO UHTEpPEeCHO 3HaTb.

n Liupoko u3gecmHsie y Hac pupmel Legrand u ABB usdenuti ons
HApYXHO020 MOHMAXA He 8biNYCKAIOM, KPOME CneyudsnbHbix,
yCMaHasu8aembix 80 8/1AXHbIX U NbISTbHbIX NOMeWeHUSIX.

IpaBpaa, y 60nbIIMHCTBA IPOU3BOAMTENEI MMEIOTCSA B acCOp-
TUMEHTE NObeMHbIe KOPOOKY (0OBIYHO BeCbMa OrpaHMYEHHOMN
raMMbl IIBETOB), TO3BOIAIOINYIE CMOHTUPOBATh U3JENs I CKPbI-
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TOVI YCTAHOBKM B Kabe/IbHbIE CHCTEMBI, HO TAKOE COYETaHNe CMO-
TPUTCA Ha JIEPEBAHHBIX CTEHAX BeCbMa CIIOPHO.

Onatp Xe, He BCeM HPaBUTCA, YTO U3AEMNA [/ HAPYXKHOTO
MOHTaXa J]a/IeKO BBICTYIAIOT OT CTEHbI, YTO YBEMTNYMBAET BEPOSIT-
HOCTb MX HOBPEX/eHN, 0COOEHHO B MeCTaxX IIPOXONOB U 3aTPYA-
HAIOT pa3MelteHne Mebenmu. Takum 06pa3oM, OTKPBITAs 3/EKTPO-
NPOBOJKA Ja/IeKO He BCEITa MOXET COOTBETCTBOBATD NPUAUPUM-
BBIM BKyCaM Nonb3oBateneil. [laBajiTe 06CyayuM fanee CKphITYIO
MPOBOJIKY.

0Oco6eHHOCTH CO34aHNA CKPbITOW NPOBOAKU
B foMe U3 6peBeH

K cxpbITOit MpOBO/IKE IO CrOpaeMbIM KOHCTPYKLIMAM POCCHIA-
CKas HOpMaTMBHasA JOKyMEHTAaLUA NPeNBABIAET ele 6omee xecT-
Kyue Tpe6oBaHMA, KOTOpbIe OPOl Ka)XKyTCs HEBBIIIOMHMMbIMH.
BapuaHTOB 37€Cb, KaKk OTM€YasIoCh BbIIIIE, BCETO JiBa:
¢ IpoK/IafKa Kabesneit B I/TyXUX MeTa/UIM4eCKUX Kopobax mam
MeTaJ/VINYeCKMX TPy6ax;

¢ mpokiajika Kabemeit B Heroprodeil IITYKAaTypKe, KOTOpas
HO/DKHA OKPY>XaTh Kabelb CO BCEX CTOPOH CIOEM He MeHee
10 mm (Tabm. 14.2 CIT 31-110-2003, ITY3: Tabm. 2.1.3).

Takoe xecTkoe Tpe6oBanue IIYD KakeTCss HEeBBIIOTHUMBIM,
T. K. C TOUKV 3peHMA HECTIELMa/IMCTa IPEeBpaLIaeT IOM B «BOJIONPO-
BOJI», II0 KOTOPOMY JJO/DKHBI MATH HpoBofa. ONATb Xe, HUKOMY
He IPUJET B TOMOBY YKPHITh KPAaCUBYIO BarOHKY CIOEM LI€MEHT-
HOTO M/IY TMIICOBOTO pacTBOpa. OTCI0ia BO3HMKAIOT JOMBIC/IBI 1O
TIOBOAY 3aBBIIIEHHBIX TPeOOBAHMIA

«4YTO MOXXET IpOM30ITH C KabeneM B HENOAAEPKMBAIOIIEN
ropeHye M30MALNY, 3aIVIIEHHBIM COBPEMEHHOI aBTOMATUKOM,
TPO/IOXKEHHBIM HEPa3pbIBHO OT LIMTKA O PO3ETKU?» — TaK pac-
CY>KHAIOT HEKOTOPbIE «CIIELMANCThI OT IMEKTPUKI», PACIIMCHIBA-
SChb B CBOEJ1 HECOCTOATENbHOCTIL.



100 CoBpeMeHHan 3N1eKTPoceTb

Onu npoTaAruBaioT Kabey 1o nepeKkpeITUAM B rodpe, 3anmxu-
BalOT IPOBOJ, NOJ| I/IMHTYCA, NPAYYT UX IOJ «OOHATMYKY» OKOH
¥ IBEPHBIX KOPOOOK, BTONIKOBBIBasi HECBEAYIEMY KIMEHTY, YTO
VIMEHHO TaK ¥ CTIefyeT MOCTYIIaTh.

OnHako crefiyeT paccMOTpeTb, IO KpaliHeit Mepe, [Ba Heba-
TONPUATHBIX Pa3BUTHSA CIiEHApUs, KOTOPBIMY, BUAUMO, PYKOBOJ-
CTBOBA/INCh Pa3pabOTYMKY HOPMATHBHOI JOKYMEHTALMH, YCTa-
HaBJIMBas CTONb XKECTKME TPeOOBaHMS.

Cuenapmii 1. IpbIsyHbI. B mepekpbITUAX U B CTEHaX JAepeBsiH-
HBIX IOMOB BO3MOXXHO HOABJ/IEHNE MBILIEN ¥ KpBIC. DTH BecbMa
HENpPUATHBIE «CIYTHUKM» Ye/IOBEKa IOYEMY-TO JIOOAT IPHI3TH
I/IACTUKOBYIO M3OMALVIO IPOBOJOB. JIOBOAMIOCH U3B/IEKATh U3
CTEH NPOBOJia, M30/ALNA KOTOPHIX Ha HECKONIBKO METPOB OblTa
nsbenieHa. OHa Hecna Ha cebe OTYeT/IMBBIE ClIeAbI 3y60B. MecTamu
U3O0/IALMA OTCYTCTBOBA/Ia COBCEM, ¥ KOPOTKOE 3aMbIKaHM€ MOITIO
IIPOM30MATH B TI06011 MOMEHT. Jla)ke, eC/M 3alIMUTHAS aBTOMATHKA
oTpaboTaina 6bl 6e3ynpeyHo, B MeCTe KOPOTKOTO 3aMbIKaHMA Ha
MOMM CEKYH/IbI TPON30MIIa 61 MOLIHAS BCIIBILIKA, CIIOCOOHAS MO
XK€Yb APEBECHYIO MbI/Ib, TPYXY, AK/II0 — Aa MaJIo /Iu 6BICTPO BOC-
N/IaMEHAEMOTO MaTepyajia HaKaIIMBAeTCA CO BpeMEHEM B CTeHaxX
¥ IEPEeKPbITHAX.

Cuenapmii 2. [lepeBo, KaK M3BECTHO, «IbIuT». Ha 310 Brvsiet
M3MEHEHMe BIXKHOCTY BO3/IyXa. Bce MbI CTanKyBanych ¢ 3aK/IMHUB-
MMM TBEPbMM ¥ OKHAMM 3MMOJI ¥ BECHOI, KOT/Ia BIAXKHOCTb BO3-
myxa yBennmumBaercsa. Kpome Toro, loMa nofBep>KeHbI HEKOTOPOI
ocapike. B kaberie MOTyT BOSHMKHYTD OIIaCHbIE HALIPSDKEHNUS, CIIO-
co6Hble IPMBECTH K €T0 OBPEeXAEHNMIO M 06psiBy. [lanbHeliee
pasBuTIE COOBITHII YK€ PACCMOTpEHO B CiieHapuu 1.

3TO MHTEpPEeCHO 3HaTb.

u Ecnu kabeno nomeujeH 8 Hezopioyyio cpedy, mo OasnbHeliwezo
pacnpocmpareHus ozHA He npousolidem. Makcumym, yem Mol
puckyem, — He 6ydem ceema 8 omOesibHbIX NOMeWeHUAX unu
nepecmarym pabomame 00HA UNU HECKO/IbKO PO3€MOK.
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HekoTopble MOHTa)XHMKM UCIIONB3YIOT AJA CKPBITOI IPO-
K/Ia[iKy Kaberieit MeTa//IOpyKaB, CYMTAst €ro TMOKOi MeTamnde-
ckoy Tpy6oit. OnHaKO B HOPMATUBHOJ JOKYMEHTAILIMY HUTE HE
BCTPEYAETCA ONYIeHMe UCTIONb30BaHNA MEeTa//IOpyKaBa B Kade-
CTBE META/UIMYECKOi1 TPYOBL. [lyMaro, 00bACHAETCS ITO TEM, YTO OH
He ABJIAETCA «TTYXIM».

VIIIoTHeHMe 06ecIednBaeTcs XN0I4aT06yMaXKHON HUTDHIO,
npeKpacHo noppepxusaoeit roperne (tun P1I-X). JKenaowmme
MOTYT MPOMU3BECTHU IKCIEPUMEHT — BHITALIUTD YIIOTHAIOLIUIA
IIHYP ¥ MOKe4Yb 3aXKUTANIKON. Pe3ynbTaT pasBeer Bce COMHEHMSL.
BoimyckaeTcs ellie MeTa/IOPYKaB ¢ ac6€CTOBBIM YIIOTHEHMEM (THIT
PII-A). Ho oH pacnpocTpaHeH KpaiiHe He3HaYMTeNbHO. B mpopaxe
TPYAHO 0OHAPY>KUTh META/UIOPYKAB C aC6ECTOBOI HUTHIO TONMBKO
6ompLIOro AMaMeTpa.

BbiBOA.

Takum 06pasom, ucnosb3o8ame MemansopyKas 0na ckpbimoti
npoknaoku Kabenel 8 20pOYUX KOHCMPYKUYUAX CO2NACHO Oel-
cmayioweti HopmamueHol 00KyMeHMayuu Hedonycmumo.

TexHONOrUs BbINONHEHUA CKPbITOI MPOBOAKM
B JoMe U3 6peBeH

Kak mpoBopika fo/DKHa ObITH BBIIIONIHEHA «B TEOPUI» IOHATHO.
Ho xak co6miocTy CTONMb XXeCTKue TpeGOBaHMs Ha MPAKTUKE?
PaccMOTpUM TEXHOMOTHMIO BBIIONHEHMS STUX He TaKUX YX IPO-
CTBIX PaborT.

BapuanT 1. KoMGuHMpoBanme Kabenb-KaHAIOB U 9MEKTPOY-
CTAHOBOYHBIX JUIS CKPBITON IPOBORKY. MarucTpanbHble TMHUK B
3TOM BapuaHTe MPOK/IA/BIBAIOTCA B KOPO6axX BIO/b IOTOTIOYHOTO
VIV HaIlO/IBHOTO I/IMHTYCOB. OTBETB/IEHNS K PO3ETKAM U BBIK/TIO-
JaTeysAM BHITIONHSAIOTCS HEBBICOKMM Kabe/lb-KaHaIOM, TOpeL| KOTO-
POro 3aKpbIBAaETCSI 3T/ LIKOIA.

ONMeKTpOYCTaHOBOYHBIE M3HENSA MOHTUPYIOTCSA B METa/IMJe-
ckue nogposerHuku. [log HUX npenBapuTenpHO 3abypyuBaeTca
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OTBEPCTME KOPOHKOIA 10 fiepeBy. Takoi BapMaHT, COYETAIOMIT
OTKPBITYIO IPOK/IAfKy Kabereit, po3eTKy ¥ BbIK/TIOYATE/H A/LA CKPbI-
TOV YCTaHOBKJ, II03BOJLAET 10 6€CKOHEYHOCTY PaCIIMPUTD aCCOPTH-
MEHT TTOCTIENHMX ¥ YMEHBIIUTD ITyOMHY BBICTYTIAIOIVX YaCTeNL.

MonesHbil coBeT.

h@] Kak eapuanm, MOXHO nomecmume mazucmpanu 8 coced-
HUX homeujeHuAx, 20e He MAK 8aXHA 3cmMemuKa, npobypums
ommyoda cmeHy, 3a710)KUMb CMAsbHyl0 8MYJIKY, YCMAaHO8UMb
Memannudeckuli NoOpO3eMHUK U 8bINOSIHUMb CKpbIMYIO ycmd-
HOBKY p03emoK u 8biKa04amesneli Ha CMeHax «napacHoU» Kom-
Hamel.

BaPI/IaHT 2. CKprTbIe MarucTpaiyu U OTBETBICHUA B Kabensp-

KaHajax. MarucTpanbHble IMHUY IPOKIaAbIBAIOTCA B IIEPEKPBITHSAX.
Jlns 3TOro MHOTAA MCIIOMB3YIOTCA MeTaamndeckue Tpyo6nl. Vs-3a
HeO6XOIVIMOCTH BBIIIOHATD IIOBOPOTbI, 4aCTO VCHIONB3YIOT MEHBIE
TPyObl, IieHa KOTOPBIX 3aIlIKA/IMBAET BCE Pa3yMHbI€ IPEeTIbL.

Mone3Hbii1 coBer.
MenamenbHo ucnonb3oeame 2ayxue memannudeckue JOMKU C
KpbIWKAMU, CneyuadsibHo npedHasHayeHHvle 0518 3moll yenu.

ITpoMBIMIZIEHHOCTD BBIITYCKAeT MOJOOHbBIE TOTKY Pa3HbIX pas-
MepoB. B mupokue MOXHO YIOXNUTb fecATKH Kabenei. JIoTku
M3rOTaBIMBAIOTCA U3 OLIMHKOBAHHON CTaay. TOJIIMHA CTEHOK 3Ha-
YeHMA He IMEET, T. K. /I MEeLHBIX Kabeseit cedeHneM 10 2,5 MM?
3TOT IapaMeTp He HOPMUPOBaH.

MNonesHbin coser.

XenameneHo npedsapumensHo 3amaHyme kabenu e 20(py
UaU 3aWUMUMes Mecma nNo8opoMO8 U B03MOXHbLIX KOHMAK-
moe usonayuu Kabena ¢ oCMpsiMU MemanaudeckKumu Kpom-
Kamu 20¢hpoli unu xs10peuHuUI080l mpy6kod.

Yknagka MeTalnn4ecKux JOTKOB — ONepanysi HEMPOCTas.
Heob6xoayma yacTiyHas mopgpeska 6aloK MepPEeKPhITHIL C TTOC/Te-
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AYIOLIMM X yCUIeHUeM, 00X0 HECYIIMX KOHCTPYKIMIA, 3a4MCTKa
OCTPbIX KPOMOK, 3ajie/ibIBaHMe TOPLOB. I/ BBIIOTHEHNA BCEX
STHX onepanys Tpebyercs pasHOOOPa3HbI MHCTPYMEHT ¥ HABBIKU
JKECTAHBIX paboT.

JIoTKM CKpemnsioTcs MeXAY co60it KIelKkaMy Uiu Ha 60mTax
c raitkamu. ITocre yknagkyu B Hux Kabesesi BBIIIONTHAETCA 3a3€eM-
JIeHue MeTa/lINYeCKNX KOHCTPYKImii. [l 9TOro mpoTAruBaeTcs
3a3eM/LAIOIINIA IIPOBOJI, HAZEXXHO IPUKPYIEHHBIN K KXKTOM YacTh
JIOTKOB BUHTOM C raiikoit. K Tpy6xam 3asemstommii IpoBof, Kpe-
IMTCA C TIOMOIBIO CTaNTbHBIX XOMyTOB. OTBETB/IEHNA K pO3eTKaM
¥ BBIK/TIOYATE/AM BBINOMHAIOTCA Yepe3 OTBEPCTHS CO CTaNbHbIMU
BTY/IKaMM B TIEPEKPHITHAX OOBIYHBIM I/TACTMKOBBIM KOPOOOM.

Ha poBHBIX cTeHax 0co6BIX mMpo6/eM HeT, a BOT Ha 6peBHe
Heo6X0aMMO CO3aTh IUIOIAZKY A/ YCTAHOBKM Kabe/b-KaHalIoB
¥ 9/1eKTPOYCTaHOBOYHBIX M3Aemuit. [l Toro YTo6B! BHIIUINTD
TaKYI0 OIIOPY U3 NPeABapUTENbHO BHICTYTaHHOM ¥ OTIIIN(OBAH-
HOJI TOCKY, ee PEefBapUTETbHO pa3MedaloT CIIelaTbHBIM MHCTPY-
MEHTOM, KOTOPBIif ¥ CTapbIX MacTEpPOB Ha3bIBa/IcsA 06Ba0UKoiL. B
IIpofiake TAKOTO MHCTPYMEHTA HET — €TI0 NMPUJETCA U3TOTOBUTh
CaMyM.

Bapuanr 3. [IoTHOCTBIO CKpPBITaA IPOBOIKA B GpeBeHYaTOM
gome. ITOT C/Iy4ait caMblit CTOXKHBI. OH KaXKeTCsl HEBO3MOXKHBIM
HEMCKYLIEHHOMY MacTepy. Marucrpaim, Kak BO BTOpOM BapyaHTe,
BBINIOHAITCS B IEPEKPHITHAX, B META/UINIECKNX JIOTKAX. A BOT
C mogbeMaMy CUTyaLus cnoxsee. Hanbornee nmpocTbiM n o4eBup-
HBIM BBIIVIAUT pa3MellieHye BbIKIouarTeneit. T. K. OHM 06BI4HO
PacrmonaraioTcs pAfoM ¢ ABEpbIO, TO'beM MOXKHO CKPHITb JIBEPHOI!
KOPOOKOIt.

ByabTe ocTopoXHbI!
; O0HAaKo HeAOCMAMOYHO NPOCMO CKPbIMb NPOBOO NOO HATUY-

Huk. Heobxodumo 8 mopuye 6peseH, 8binusiume mopyom 6eH30-
U/IU 371eKMponuibl NA3, 8 KOMOPOM pasmewsaemca Memansiu-
yeckaa mpyb6ka.
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B aTom cnyuae, 10 yRo6CTBY MCIIONB30BaHNA, BHE KOHKYPEHIIN
mepnb. T. k. MefHas Tpy6Ka MCIIO/Ib3yeTCsA BeCbMa OrPaHINYEHHO, TO
Ha 06IyI0 IIeHy 5TO CMIIbHO He BiMsieT. B Tpy6Ky sakmafbiBaeTcs
IIPOBOJI, IOC/IE YETO OHA M3IN6AETCA «II0 MECTY» C IOMOIIBIO TPY-
6ormba.

B cTeHe 6ypuTCs KOPOHKOI OTBEpCTHE MO MeTaINIeCKIi
nopposeTHuK. I1as B Topie 6peBeH COENMHAETCS OTBEPCTHEM
60/IBIIOro IMaMeTpa C OAPO3EeTHUKOM. Bce M3rubbl JO/MKHBI GBITh
IVTaBHBIMY, MHa4e MefHas TPyOKa [epefaBuT mpoBOf,.

3T0 UHTEPECHO 3HaTb.

n Camoe kponom/siugoe — 8blINOJIHeHUE POBHOU NAOWAOKU Noo
PAMKy 3/1€KmpoyCmMAaHo804HO20 U30enuA. MHade 8biK/Io4a-
mesib 6CmaHem ¢ nepeKoCcom.

C poserkamu curyauusa cnoxsee. VIx pasMemanT Tam, rfie
yRO6HO HO/IB30BATENI0, IOITOMY HE/IOTMYHO pa3MelieHune 60/b-
IIMHCTBA PO3ETOK PANOM C [BEPHBIMU IIpoeMaMu. BoT opyH us
croco6oB: A/ MOABOAA K PO3eTKe B HIDKeNexamux 6peBHax
IponMMBaeTcA 1a3. B Hero 3ax/afibIBaeTcs TPyOKa C MPOBOAOM.
3areM 13 JOCKM HY>KHOI IIMPUHBI M3TOTAB/IMBAETCA 3aI/IyILIKa.
Ee m10oTHO 3aroHAIOT B Ma3, OMMIMBAIT U 3aIMN(OBBIBAIOT.
JKenarenbHo, mepe yCTaHOBKOI! 3aI/YIIKY CMa3aTh CTOMSPHBIM
K/1eeM. Bce ckoJIbl M HEpOBHOCTY 3alllNIaK/IeBbIBAIOT ILIIIAK/IEBKO
IO JlepeBy B LIBET ApeBecuHbl. [loc/e BHICBIXaHMA IIMIAKIEBKY,
LM (OBKY MOBTOPSIOT.

Ha Topue mockm MOXHO NOAPMCOBATbh PUCYHOK BOMOKOH
6peBHa — TOIJa MOCIE MOKPHITUA CTEH /IAKOM MM HPOINT-
KOJ1 MeCTO NMOABOAKM Kabens OyfeT MpaKTUYecK! He3aMeTHDbIM.
ITopo6Has paboTa TpebyeT BBICOKOI KBanuduKawyu, pasHoobpas-
HBIX HaBBIKOB M MHCTpyMeHTa. Ha IOATOTOBKY MecTa mog OfHy
TOYKY YXOJIUT Y MacTepa He MeHee MOJIOBMHBI paGoYero JHs, mMo3-
TOMY paboTa BBICOKO pacLieHuBaeTcss. Ho KpacoTa, Kak M3BECTHO,
TpebyeT XepTB 1 HEMAJIbIX 3aTPaT.
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3T0 NHTEPECHO 3HaTb.

n Cnedyem usbe2amb pacnonioxeHus 6 nepekpbiMusAxX U cmeHax
pacnaedHbix KopoboK, m. K. 8epOAMHO, YMO 8 npoyecce 3Kc-
nayamayuu nompebyemca ux o6¢yxueaHue. 3Ha4um, mecma
pacnaex 00/Hbl 6bimb doCMynHel.

MOo>XHO, KOHEYHO, TIPOBECTH OT/AEMbHBII Kabemb OT WUTa O
KaXZO0J PO3eTKH, HO TaKoe IIpUBETET K HEOIPaBJAHHOMY YBEIN-
YeHUI0 pacxofja Matepuana. Po3eTku MOXXHO pa3éuTh Ha TPYIIIIBI
110 TTOMeLleHNAM ¥ 06beVHNUTD LIeViPOoM B pa3yMHBIX Ipeienax,
MO>KHO YITTyOUTD IIOAPO3ETHUKY, YCTAHOBUTD B I/TyOMHE ellie ONMH
¥ TIPOM3BECTH PACIIAKY 32 MEXaHM3MOM PO3ETKIL.

BbyabTe oCTOPOXHbI!

HexenameneHo moneko pacnausame u wnelihosame pozem-
Ku, 8bl0esieHHble N0O0 MOWHbIE, NOCMOAHHbIE HA2PY3KU: KOH-
OuyuoHepbl, 06oz2pesamenu, CMUPAnbHYIO U NOCYOOMOEYHYIO
MawuHbl, 31eKmponsiumku, 6otnepsl u m. n. B smux cayyaax
cledyem maHymo npogoda HenocpedcmeeHHO om wjuma u
3auwuwiame JIUHUU OMOeNbHbIMU ABMOMamamul.

MecTa coegHeHUN

«Cna6oe» 3BeHO /TI000J1 3EKTPOIIPOBOAKM — MECTa COefIMHe-
HMIA, TIPECTIOBYThle KOHTaKThI. JIoNycKaeTcs maitka, CBapKa, BUH-
TOBOE COeAMHEHME, COENMHEHNE CIIELVIalIbHBIMU CXKVMMAaMMU, TIpYy-
)KVMHHbIE KIEMMHMKH.

ByabTe OCTOPOXKHbI!
; Ckpymku (06b14HO 8BCMpeyaiowueca 8 Hawux oomax), KATEIO-
PUYECKN 3ATPELLIEHDI!

BbINONMHNUTD Ka4yeCTBEHHO MAIIKY M CBAPKY TIOJI CM/Ty TO/IBKO IIPO-
deccroHnany, Aa ¥ TO He BCEINA, T. K. 6bIBaeT IPOCTO Hey0OHO NaATh,
CTOS TIOJL [IOTOJIKOM, /12 1 elife B OTPaHM4YeHHOM IPOCTpaHCTBe. [s
CBapK#, K TOMY e, TpebyeTcs crenyanbHoe 060pynoBaHue.
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BunTOBBIE COEAMHEHNA TPEGYIOT EPHOANIECKOTO KOHTPOIA
n moprskku. Ceifdac 6onblioe pacpoCTpaHeHUe MOMYIUIN
npyxuHHble KneMMHENKN (upmbt WAGO u um mopo6Hsre). Vx
MCIIONb30BaHNe TpebyeT He3HAYMTENbHBIX HOTOTHUTENbHBIX
3aTpar, HO Ka4yeCTBO KOHTAaKTa [Py [PaBUIbHOM BEIOOpE BBICOKOE
¥ He TpebyeT IOCTIENYIOEro 06Cy>K1BaHms. YI06CTBO MpiMeHe-
HISA MHOTOKPAaTHO YMEHbBIIAeT BEPOATHOCTb OMIMOKM B IIpoIiecce
BBINIO/THEHNS paboT.

CaMOCTOATENbHbIN MOHTaX NPOBOAKN

Cnepyer o6paTutbh BHMMaHMeE ellle HA HECKONMBKO 06CTOS-
TenbCTB. [lo cropaeMbIM KOHCTPYKUMAM IPeUMYLIeCTBEHHO
BeJIeTCA Hapy>KHasA MpOBOfAKa. [l 3CTETUKY U JONIOTHUTENTBHOM
3aIlMTHl OT MEXaHMYECKMUX MOBPEX/EHNIt, Kabenu Heo6X0RuMo
TIOMECTUTH B HETOPIOYME /IEKTPOTEXHUIECKIE KOpoba 1y Hero-
PI0YYI0 II/TACTUKOBYIO TOppUpPOBaHHYIO TPYOKy («rodpy»).

B nomelneHnAx, He ABMAIOIIMXCA KUIBIMU, JOITYCKAETCSI MOH-
TaXX C IIOMOLIBIO KPEIeXHBIX CK06. EcTecTBeHHO, POBOZ JOMKEH
6piTh B ABOIHOI (BBI') mnm tpoinoit (NYM, BBIHTLS) usons-
umy. CKphITas MPOBOJIKA BO3MOXKHA, HO 0OXOAUTCS 3HAYUTENBHO
nopoxe. [l BHyTpeHHel pa3BOAKY /TydLiIe IIPUMEHSITH OFHOIPO-
BO/IO4YHBIe XL T. e. Kabenb OMKeH GBITh XeCTKUM. YKa3aHHbIE
BbIllIe Kabe/y TAKOBBIMM SIB/IAIOTCA.

ByabTe 0CTOPOXKHDI!

Ocoboe 8HUMaHuUe HyXHo yo0ename KOHMakmam. TpaduyuoH-
Hole ckpymku [lpasunamu 3anpewjeHsl. CoeOuHAMb Npoeoda
HY>HO ceapkot, onpeccoskou unu nalikod.

OpnHaKo BBIIOHUTD MOJOOHDBIE COEAMHEHMA CIOKHO HEIOATO-
TOBJIEHHOMY 4€/I0BEKY, He PacIo/IaraolieMy, K TOMY e, CIIeLyab-
HbIM MHCTPYMEHTOM. J[/1s1 6BICTPOro MOHTaXKa BBIITYCKAIOTCS CIie-
IManbHbIe COEMVHUTENN — KaeMMbl. OHM ObIBAaIOT NIPY>KMHHBIE,
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KOTja BBl IPOCTO BCTABIACTE IIPOBO, M OH TaM 3aKMMAETCs CIie-
IMATbHBIMU NOANPY>XMHEHHDBIMIM KOHTAKTAMN UIN «IIO[ BUHT».

3TO MHTEPECHO 3HaTb.
n Hado moneko noMHUMb, YMO BUHMOBbIE 3AXUMbI CO BpEMEHEM
ocnabesalom u ux Heo6xo0UMO nepuoduvecku Noom=Au8ame.
9TO KacaeTcs TaKXe BBIKJIIOYaTesNeif, po3eTOK, aBTOMaTOB
3alMTHI, T. €. BCeX NpUOOPOB, I7fe IPUMEHAETCS BUHTOBOE COe-
puHenue. [IpaBuIbHO JiefiCTBOBATh TaK: 3aKpy4MBaeTe BUHT B
HECKO/IbKO IpMeMOB. MefHasA Xwia MOCTENIeHHO CMUHAeTCs.
OnHaKo TAHYTD O «AYpPy» TOXe HEXXeNaTeNnbHO — pe3bba byneT
MOBPEXX/ieHa, KOHTAKT CO BpeMEeHeM HauHeT OC/Iab/mAThCA.
Pa3 B rop xenaTenbHO MPOKOHTPOMMPOBATH 3aTAKKY KOHTAK-
TOB B M€CTaX, I7ie IPOTEKAIOT OTHOCUTEIbHO 6O/IbIINE TOKN:
¢ BCe COE/IMHEHNA BO BBOJHOM IIMTKE;
¢ PO3€TKM, B KOTOpbIE BbI BK/TIOYA€Te MOIIHBIE 3IEKTPOIPUOOPEI;
¢ pacriaeqHble KOPOOKM, C/IV BbI IIPYIMEHSA/IV BUHTOBBIE K/IEMMBI.
JIns CIOXHBIX 3/IEKTPOYCTAaHOBOK TaKOTO KOHTPOJIA HeNo-
craro4Ho. Ilepuopnyeckn (pas B HECKOMBKO /IET) CTIEAYET BbI3bI-
BaTh 1EKTPONIAOOPATOPHIO [/I1 MHCTPYMEHTA/TbHOTO KOHTPOIA.
[lepeden» HeOOXOMMMBIX 3aMeEPOB ONYOIMKOBAaH Ha caifTax pupm,
OKas3bIBAIOIIVX MOOOHBIE YCITYTH.

Oco6eHHOCTU n1eKTpOCHabxeHnA
AepeBAHHOW 6aHK

Cnoco6b1 mopaun sanekTposHeprun. B 6anio, ecu 3T0 OTAEID-
HadA TOCTPOJKa, Xe/IaTeTbHO TAHYTb CBOIO JIMHMIO HENOCPEN-
CTBEHHO OT LIMTKA, KOTOPHIif, OOBIYHO, PaCIONOXEH B JOME.
B mutke (HasoBeMm ero I'PIll — rmaBHBIN pacnpefenuTenbHbII
IUT) ycTaHOBMM aBToMaT 3aumthl 211 mmm 1I1+N).

Bapuanr 1. Bosgymuas nunus. [[ns oTBeTBIeHNs Ha 6aHIo
HpolIie CHe/aTh TaK Ha3bIBaeMYIO «BO3LYIIKY», T. €. 6pocuTb Ipo-
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BOJ, 110 Bo3Ayxy. IIpu 6onmbmiom paccrosiuuu (6omee 25 METPOB)
OpUIETCA CTaBUTh IPOMEXYTO4YHbIe omophsl. Ecnu cnemoBarh
6yKBe IIpaBuI TIO YCTPOMCTBY anekTpoycTanoBoK (I1Y3), To mns
BO3JIYLIKM MOXXHO IIPMMEHATDb BCETo /{Ba THIIA IIPOBOJa:
¢ VTN «TOMBIif», TO 6B 6€3 M30/IALNM, ATIOMUHVEBBIIL;
¢ MM CaMOHECYIUIA M30/IMPOBAHHBIN NPOBOM, COKPAIIEHHO
CHUIL

IlepBplit BapMaHT paccMaTpuBaTh M IPUMEHATb HE MMeeT
cmbicnia. OH Heyzo6eH 11 He6e30IaceH B 9THX YCTIOBHSAX I10 LETIOMY
pany npnund. A Botr CUIT — BapuaHT npaBUIbHBINA. ITOT IPOBOJ,
CIeLManbHO pa3paboTaH /I BO3AYIIHbIX TMHIIL:

¢ IIPOYHBIIL;

¢ He TpebyeT HeCylIIero Tpoca;

¢ M307AUMA MSTOTOBNIEHa U3 CIIMTOTO, CBETOCTAOMIN3UPO-

BaHHOTO IIONMATI/IEHA, KOTOPbIl He 6omTcs ynbTpaduorne-
TOBOTO M3/Ty4YeHN.

TapanTuitabii cpok cmyx6s1 CUIToB — 6onee 25 net. B peans-
HOCTY — HaMHOTO JIO7IbIIIE.

Ho ecTb 1 pAn Heyno6CTB, CBA3aHHBIX C MOHTaXKOM 3TOTO IIPO-
BOfia. Bo-nepBbIX, MMHMMa/IbHOE CeveHme XUl — 16 Mm2, XKuma
TPYAHO M3rnbaeTcs, BBOAUTD ee HEMOCPEACTBEHHO B MPUGOPHI
(HampyMep, aBTOMATBI 3aILMTHI) CTI0XKHO. Bo-BTOPBIX, anmoMuHMe-
b1t TpoBoft (kmma CUII 3 amoMiHMA) HeNb3s BECTH M0 Yepaad-
HbIM IIOMEIEHNAM, CIENTaHHBIM 13 TOPIOYMX MaTepuanos. [ToaTomy
MPUXOAUTCA NIPU BBOJE B MOCTPOIKM IIEPEXOANTD Ha APYTOH THUII
npoBofa, Hanpumep, BBI' min NYM.

3TO NHTEpPECHO 3KaTb.
B kHu2e HamepeHHO HA3bIBAIOMCA MO/bKO Haubonee NooxooA-
wue, kKayecmaeHHvle kabenu. Ha 6esonacHocmu He 3KoHoMAM.

Jlns mepexona HeO6XOAMMO MCIONB30BATh CIEL{MaTbHbIE COe-
puautenu. CUII kpenAT Ha aHKepHbIe 3aXXIMMBI — HaTSDKUTENN.
ITo cTapuuKe, Ha U30NATOP, €TO He MoBecHIIb. Bea aTa apMatypa
CTOMT HefiemeBo, ga u cam CUII ynoBonbcTBUe He [nst OefHBIX.
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BosHukaeT Borpoc. A ctouT 1 urpa cBed? Tem 6oree, 3adeM Takoe
6OMbIIIOE CeYeHNe IPOBOJA IS GaHm.

BsI xxe He cobupaerech TyAa IOfaBaTh TOK B IECATKM aMIIep.
Ecnu BbI CTpONTE Ha BeKa, ¥ COOMpaeTech ellje KaKie-TO MOIIHbIe
npuOOPHI MUTATh OT STOV IMHUYM — TOT/A 3aTPaThl ONPaBHAHbI.
Taxoke «Bo3gymika» CUITom, BMecTe co Bceit apMaTypoii onyya-
eTCs AiellleByIe TIpY GOMBIINX PaCCTOAHMAX MEX/Y HOCTPONKAMM.
Ecnu Her, TO eCTb ellle OAMH KOMIIPOMMCCHBIN BapuaHT. OH He
coorBetcTByeT I1YJ, Ho MHOTMeE TaK fienaoT. [lornmaro, 4To 3TO He
OIpaBJiaHNe, MHOTHE ETIAIOT ellle XYKe, HO «CTPaHa y HacC Takas»...
BepeTe cTa/IbHOI TPOC B INIACTUKOBOJ OIJIETKE Y HATATMBAETE €TO
Mexay nocrporikamu. K Hemy mopsemmusaere kabenp BBI ceve-
HMEM He MeHee 2,5 MM>.

3T0 MHTEPECHO 3HaTb.
n Boobuwie-mo, ceveHue nodbupaemca no Hazpyske, Ho 06 3mom
yyms nosxe.

[MopBemmBaTh Kabe/b MOXKHO € TIOMOMIBIO IIPOBO/IOYEK, HO OHM
TDO/XHBI OBITH B M307ALMN. «[O/IbI» MeTasn 6YI[€T HarpeBaThCs Ha
COJIHIIE ¥ OBICTPO MCTIOPTUT U3ONMUPYIOLINIA ITACTUK MATUCTPAIb-
HOTO ITPOBOJIa B MeCTe KOHTAKTa. TyT 1 10 KOPOTKOTO 3aMbIKaHMUsA
(K3) Hemanexo. BBI' mpociyXuT netT BoceMb-fecATb. B TeHn, Bo3-
MOXXHO, fonblite. Ha{o MM MOMHUTD, 4TO, IO MCTE€YEHUM OTIpe-
JIe7IEHHOTO CPOKA €T0 IPUAETCA MEHATD.

3TO MHTEPECHO 3HaTb.

u MoxHo, KoHeyHo, 8ecmu Kabesb 8 cneyuanbHol naacmuko-
8ol 060104Kke — «20¢hpe», HO 8 Nepuod O6UMbHBIX CHezona-
do8 pe3ko 803pacmem onacHoCMb 06pbi8a U3-3a HA/IUNAHUA
CHeza.

Bapuanr 2. Ka6enb non semneit. OgHako faneko He BCeM Hpa-
BATCS BUCAIIME HaJl y4acTKOM npoBofa. Eciu cpefcrea u BO3MOX-
HOCTH I03BOJISAIOT, MOXKHO IIPOTIOXXNUTDb Kabenb mop semmeii. [lis
3TOro 06s3aTeNbHO Haf0 B3ATH Kabesb, CIIenNanbHO IpeAHasHa-
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YeHHBIV /1 IPOK/IafiKyM B 3emiie. Takoit kabenb Ha3bIBaloT GpoHN-
POBaHHBIM, BE/[b Y HETO MEX/y BHYTPEHHEN 1 HapPY>KHOM I/IaCTH-
KOBBIMM 000/I0YKaMM PaCIONOKEHa META/IMYEeCKast OI/IETKa —
6pons. Ee sagaya — 3amuTuTh Kabenb OT MOBPEXAEHMS BCAKOIM
>KMBHOCTDIO, 0OMTAIOILEN IO/, 3eMIIEI.

K Tomy ke, MexaHIr4ecKas pOYHOCTb TAKOTO Kabeyst 3HaYUTETbHO
BblIIlIe — OPOH 3aLIMILAET ¥ OT BO3MOXKHBIX TIOABVDKEK IPYHTA.

3T0 UHTEpPECHO 3HaTb.

n A6conlomHo HenpasubHO NOCMynarom me, Kmo yknaodsieaem
06biuHbIl Kabens 8 mpyby. Xecmkoe pacnonoxeHue 8 mpy6e
Mo)Xem 8bi38amb Hedonycmumsle HanpsxeHus. K momy xe, 8
mpy6e ckannusaemca KoHOeHcam. 3umol, npespamuswucs 8
J1€0, OH MaK»e MoXem 8bI38aMb NospexdeHue U30NAYUU.

Jina yxnapku kabens KommaeTcs TpaHIles Ha ITyOMHY He MeHee
0,7 M. 9TO IIpMMEPHO TpH LIThIKA jIonaTsL. JIydie — rmy6xe. Ha gHo
TpaHIIen, c1oeM He MeHee 10 cm HachimaeTca necok. IIpu stom cre-
JTyeT CIenuTD, 9TOOBI B IecKe He 6b1710 KamHelt. Ha mecyanyio mogy-
Ky Kabe/b YKIafbIBaeTCs «3Meiikoi». CBEpXy 3aChiaeTcsi CioeM
TIECKA, TIOTOM JK€/IaTE/TbHO BBIIOTHUTD MEXaHMYECKYIO 3aIUTY.

B uneane ynoxutb kepaMuueCcKmit KMpIu4 «TyYHHEIEM», HO
OOy T M 06moMKy mdepa, 06pe3Ky TUCTOBOTO XKejle3a, aHTH-
CenTUPOBaHHbIE, He HY)KHbIE JOCKM 1 T. II. BBOJ| B HOCTpOJiKM Ipo-
M3BOMIMTCSA Yepe3 CTalbHble BTYAKN. OHM JOIDKHBI OBITH JOCTA-
TOYHO 6O/IBLION /IVIHBI ¥ BBIXOAUTD 32 IPee/ibl OTMOCTKI.

MonesHblil coBeT.
Ycmanasnusame 8mynku cnedyem ¢ HeKOMOPbIM HAKIIOHOM
Hapyxy, Ymobbl 8 HUX He CKanu8anacy 800a.

IToBOPOTBI BTY/IOK, €C/IM OHY HEOOXOAMMBI, BBITIOTHAIOTCA IIIaB-
HbiMu. OIHAKO €C/IM €CTh COMHEHME B YCTOMYMBOCTH IIOCTPOEK, TO
BBINIO/IHATD BBOJ, Yepe3 PpyHAaMeHT, TeM 60Jiee IOfi HUM, He CTOUT.
Jlyqine BeiBeCcTH Kaberb pAROM ¢ QYHAAMEHTOM B OTpe3Ke IUIACTH-
KOBOJI TPYObI ¥ BBIIIOMHUTD BBOJI Y€PE3 CTEHY.
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Pacuer Harpysku. [Ina pacyeTa Harpysku BaM IPUAETCS BOC-
TI07Ib30BATbCS TOMBKO ORHOI popMyrmoit:
Tok (A) = MomsocTs (Br)/Hanpsokenne, 220 (B).

[lns noTpebuTeneit-mpubOpoB, KOTOPbIE BbI OyieTe «BTBIKATh»
B PO3eTKM, OCHOBHasA XapaKTepUCTHUKaA, KOTOpass HaM HYXHa, —
MOIIHOCTD (BaTThl, KUIOBATThI).

Ee 06bI19HO yKa3sbIBaloT B ITacopTe ¥ (M) Ha caMoM mpubope.
[lns po3eTok, BU/IOK, aBTOMATOB 3aIl[MThl BaXKHA Has XapaKTepu-
CTMKa — CM/Ia TOKa (ammepsr). Vmure MapKupoBKy Ha KOpIyce
M3[ENNA.

Tenepp mompo6yeM mpoM3BeCTM HECTOXHbIe pacdeThl.
«IInscaTh» Hafo OT Tex MpUOOPOB, KOTOpBIE BB IJIAHMPYETE
JICTIONB30BATh B Ballleif 6aHe, HaIpuMep:

¢ 1 namma B mapunky — 60 Br;

1 nammna B gym — 60 BT;

1 namma B npep6anank — 100 Br;

1 mamma asia ocBeweHus Kpbutedka — 100 Br;

xonmoguabHuk — 200 Br;

TEIIOBEHT/IATOP (MM MHOI HarpeBaTeNbHBIN NMpUGOpP) —
2000 Br;

¢ Hacoc — 600 Br.

UTOTO: 60+60+100+100+200+2000 = 2520 Br.

* 6 6 o o

3TO MHTepPeCHO 3HaTb.
n MowHocmu omdesnbHbIX NPUGOPO8 MO2YM HECKO/ILKO OmJIu-
4amcs, Ho 0719 pacyemos 3Mo HeNPUHYUNUA/ILHO.
IoacraBnseM nonydeHHyio cymmy B popmyny: Tok (A) =
2520 Bt/ 220 B. ITomyunnocs: 11,45 A. Hemnoro.
Iog6upaem nposoa. Bor HexoTopble MpuUOIN3NUTENbHDIE
1 pbl COOTHOLIEHNSI Ce4eHMA TPOBOJA M CUJIBI TOKa:
* 1,5mMmM?> — 16 A; * 4mm?® — 32 A;
* 2,5 MM — 25 A; * 6 Mm> — 40 A.
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Bce 3T0 OTHOCHTCA K IPOBOAY ¢ MEFHOI TOKOBEAYILEN XXMUIOI.

byabTe 0CTOPOXHbI!

ArnomuHul celiuac 8 0omax 018 8HympeHHeli pa3sooKU UCNoJsib-
308amb 3anpeuwjeHo. M daxe eciu y 8ac ocmasnuck 3anacel, npu-
MeHAMb aIoMUHUEesbIli Npo8od No pAdy 8eCKUX NPUYUH He
cmoum.

Taxum 06pa3som, 171 TOTO, YTOOBI IPONYCTUTD TOK IIPYMEPHO B
12 A gocTaTouHO 6yfeT MEFHOTO NPOBOfa cedeHneM 1,5 MM? uu,
KakK TOBOPAT, ONTOpa KBagpaTa. Ho IpoBoA MbI CTaBUM HafoINTo.
HensBecTHo, Kak crmoxarca o6cTosATenbcTBa B 6yaymeM. Moxer
6bITh, HAM 3aX04€TCs YCTAHOBUTD B OaHe elile KaKue-HUOYb J/1eK-
TpOIPHOOPHI.

MonesHbii coBeT.

@# Pexomendyemca ysenuyume cedeHue npoeodd, coomeem-
cmeeHHo 0o 4 MM? — om wumka 8 dome Ao pacnpedesumerns-
Holi KopobKu 8 6aHe; 90 2,5 MM? — Ma2ucmpanbHAs pazeooka,
udywas no noMeweHUIo U HA po3emKu.

JKenatenbHo mpuobpecTy po3eTKM, pacCINTAHHBIE Ha TOK He
meHee 10 A, nyyme — 16 A. Torna MOXHO GBITH OTHOCUTENBHO
CIIOKOJHBIM. B 1muTKe npy 16 A po3eTKke CTaBUM BBIK/ITIOYATENb
asromarndeckuit (BA) Hommuanom He 6onee 16 A. Ecnu kynunu
AeCATUAMIIEPHBIE PO3ETKY, TO NpupaeTcsa ctaButh BA Ha 10 A. U
He 6ornbine.

9T0 UHTEpPEeCHO 3HaTb.

n Asmomam 3awjumsl nodbupaemca no camomy cnabomy 3eeHy
8 3nekmpuyeckoli yenu.

BA 6yner sammmats ot K3 1 neperpysku B ceti. Bapyr xro-to

BK/IIOYNT B OfIHY pO3eTKy cpa3y kanopudep (2 kBT) u Taxoir xe

MOIITHOCTH 571eKTpOYaitHMK. TOK, KOTOpbIif HOTeYeT 10 L, 6yaeT

18 A, uro npesbicuT HomuHan A3 (16 A), 1 OH, Yepe3 HEKOTOpOe
BpeMs, cpaboTaeT Ha OTKIIIOYEHeE.
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PoseTka He HauHeT HarpeBaTbCA, KaK YTIOT — IIOXap He CIIy-
unrca. Ecnu B 6aHe nmiaHupyetcs 6onee pasBeTBIeHHasA CETh, TO
MO>XHO YCTaHOBUTD HOTIOTTHUTENbHbIN PacIpefeNMTeNbHbII LINT,
I7ie CMOHTMPOBATb HECKONbKO aBTOMaToB 1 Y30, 3amumaoimx
pasHble nenu. Hampumep:
¢ [MIaBHBIA IIUT — BBIKIIOYATeNb aBTOMarmdeckmit (BA)
1IT+N 25 A, poBof OTBETB/IEHNsA B 6aHI0 — 4 MM%;

¢ pacnpegemutenbublit mut B 6ase (PII) — Y3040A 30 MA,
BA 16 A: poBog 2,5 MM? — poseTky 16 A — 2 KOHBeKTOpa
mo 1 win 1,5 kBr; BA 16 A — nposop 2,5 MM2 — po3eTKH
16 A — BoponarpesaTtensb 1,2 kBr, Hacoc 0,6 kBT, xomomnnb-
HMK) 0,2 KBT, npoyas He3HaunTenbHasd HaTPy3Ka;

¢ BA10 A — npoBog 1,5 MM? — CBETHM/IbHUKIL

Mone3HbiN coBer.

Ana cuneHo obecnokoeHHbIx ceoeli 3/1eKmpobe3ondacHoCmoio
C/1edyem 3awumume JIUHUU 8 NApUsiKe U MOEYHOM omaoesieHuuU
Y30 10 A unu 16 A 10 MA unu nodKIIo4UMb Hazpy3Ky Yyepes pas-
desrumeneHbll mpaHcghopmamop.

CBerunbHuKU. OCTaHOBMMCA Ha BONPOCax 6€30IacHOCTH.
HeT coMHeHMiIt, YTO OCBETUTENbHBIE IIPUOOPHI B MAPVIKE U AyLIe
JO/DKHBI OBITh HaJIeXXHO 3aLIMINEHbI OT B/IATY ¥ BBICOKO TeMIIe-
patypsl. Kiacc 3aimmtsl, 06bIYHO, YKa3bIBaeTCs IIPOV3BORUTENEM
Ha Kopmnyce. Hago 6patb He Hinke IP-44. ITudpsr 0603Havaror ypo-
BEHb IIbI/Ie- ¥ B/IarO3aIMILEHHOCTIL.

ITnadoH naMibl [/1s MapuIKy 006S3aTeTbHO JO/DKEH OBITD CTe-
K/ISIHHBIM, @ KOPIIYC, JKelaTe/bHo, MeTanmdeckuM. ITnactmacca
MOXe€T He BbIAEP)XaTh BbICOKMX TeMItepatyp. [nd mpenbaHHMKa
BBIOpATh «IOCTPY>» mpoiie. 3ech He CTOMb BICOKME TPeOOBaHNA
110 6€30MmacHOCTH.

Mone3Hblin coBeT.
MomHumMe, Ymo 1amna o6a3amesibHO 00IXHA bbiMb 3aKpbima
nnagoHoMm, npuyem cHU3Y.
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BriBaet, 4To KOG TOMaeTCs, ¥ YIaBIIask pacKaleHHas CIMpab
MOXeT HaTBOpUTb Oef. Bripouem, npumeHss sHeprocbeperasomiye
JIaMIIBL, BBI M36aBUTE CeOA OT ITOI OMACHOI BEPOATHOCTH U ITEK-
TPUYECTBO COKOHOMMTE.

ByabTe 0CTOPOXHbi!
; Henwb3s ycmanasnusame soikniouamenu 8 MoeyHol U napHod.

Ux cnedyem sbiHecmu 8 npedb6aHHUK. Y HUKAKUX paspbieos u
coeduHeHuli Nnpo8oda 8HyMpu yKa3aHHbIX NOMeujeHudl.

ITyTb mpoBoAia MO CBETM/IBHUKA JO/DKEH OBITh KaK MOXKHO
kopoue. Hu B xoem ciy4ae, He BefuTe IPOBOAKY HaJl MEYKOIL.
Pacmaeynbie KOpo6OKH, a TaKXKe pPO3eTKM — CTaBbTE TONBKO B
KOMHaTe OT/JbIXa. BeIK/II04aTenny, po3eTKy, pacnaedHbie KOPOOKU
TIOKyTIajiTe B OPBISTO3AINVIEHHOM MCIONHEHUH, A/l HAPY>KHOI
IIPOBOJKIL.

Kopnyc nomxeH 3akpbIBaTh «BHYTPEHHOCTH» U3JEMNA CO BCEX
cTopoH. Beop mpoBozia >xenmaTenbHO fieaTh CHU3Y MM cOOKY, OcTa-
BUB Ma/IeHbKYI0 neTenbKy. Torna KoHieHcaT He 3aTedeT CTydaifHo
II0 HEMY BHYTPb.

B chIpbIxX MOMeIEHNAX BeMMKa BEPOATHOCTD 3IEKTPOTPABMBI,
KOTOpas, IIpy He6/IaronpuAaTHOM CTE4eHNM 0OCTOSATENBCTB, MOXKET
TIPUBECTH JIaXKeE K IeTanbHOMY MCXORy. [l obecriedeHns snekTpo-
6€30I1aCHOCTH B TaKVX IIOMEILEHNSAX, KaK IapuiIKa U AyLl, CTABAT
npu6OpEI, pacCIMTaHHbIE Ha 60/lee HU3KOE HANIpsDKeHye — 12 uam
36 B. Ho 3T0 c110XHO, TpebyeTcs yCTaHOBKA MOHVDKAIOLIUX TPAHC-
dbopmatopos.

MonesHbin coBer.

PekomeHOy10 02paHUYUMbCA YKA3GHHBIMU  Bbille  Mepamu
6e3onacHocmu u ycmaHoskol 8 pacnpedenumesnbHOM wume
ycmpoticmea 3awumrozo omknioderus (¥Y30).

Y30 cpaBHMBaeT npoxopamme Toku no ¢dase u Hymo. Ecnu
ux pasHuna (yTeuka TOKa) BbIlle 3HAYEHMs YKa3aHHOrO Ha
Y30 nopora, To 0HO cpabaTbIBaeT 1 OTK/IOYAeT U a3y, u HyIb.
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Pa3yMHOJ fOoCcTaTOYHOCTBIO 6ymeT ycTaHOBUTh Y30 Ha 30 MA.
OHo 3amymiaeT 4el0BeKa OT MPSIMOTO IPUKOCHOBEHNA.

Hanpumep, BO3MOXHO CTedeHMe 06CTOATENbCTB, KOT/A, OMy-
cTuM, npousouten Npoboit Ha KOPIYC TOTO JKe CBETU/IbHMKA.
[TpuunH 3TOMY MOXeET ObITH MHOTO. B 6aHe B/1aXKHO, BOZla MOXKET
paboTaTh Kak NMPOBOAHMK. BbI cry4aifHO KOCHYINCH KOpIIyca
JIAMIIBI, IPY 3TOM CTOMTe 6OCHIMM HOTaMy Ha MOKpOM Tiony. Yepe3
TeJIo oTeyeT onacHsIi ToK. Y30 3aduKcupyer yTeuky, cpaboraer
¥ pasopBeT Iiellb. YAap TOKOM BB, KOHEYHO, OYYBCTBYeETE, HO
OCTaHETEeCh XXMBbI U 37JOPOBBIL.

Byabre ocTopoxHbi!
; Ewe o0Ha saxHas «menoydwb». Y30 nonoxeHo pas 8 mecay npo-

8epamb, Haxumasa Ha kHonky «TECT». Ecnu cpabomarno, 3Ha-
Yum UCNpPasHo.

3asem/eHue 1 3aIUTa B lepeBAHHOI 6aHe. BayMunBbIit unTa-
Te/lb, HEMHOTO 3HAaKOMBIVI C /IEKTPUYECTBOM, 3aMETHT, a KaK XKe
OCHOBHa# 3aITa OT IOPAXXEHMA HMEKTPIYECKMM TOKOM — 3a3€M-
nenne? Tyt Bompoc onATh cnopHbIit. Hamm cetn panbie He pac-
CYMTHIBA/IMCh HA YCTPOICTBO 3a3eM/IEHNA B KaXXjoM fioMe. V1 ero
OpraHm3anys Ha OTHENBHO B3ATOM Y4acTKe MOXET IPUBECTH K
BeCbMa HETIPUATHDIM MOCTENCTBIAM.

IToaToMy, K KOXXZOMY CITy4aio Hafio OJXOAMTb MHANBUYA/IbHO,
co6paB npeaBapuTeNbHO NHPOpMALMIO 0 MECTHOIA ceTi. B 6ombimH-
CTBe C/Iy4aeB, YKa3aHHbIX BbIILE Mep 3alIMThI Oy/ieT BIIONHE JOCTa-
TO4HO. Brarococrosinme pacret, u ceifdac yxe He pefKOCTb 6aHM,
3HAYMTENBHO «IIepepocLIye» OBUTYI0 MEUTY HaYHMKA: IOMMK 6X6 M
Ha LIIECTHCOTOYHOM y4acTke. Bennko xenaHme BOCIIONb30BaTbCA 1
VHBIMY 6/1aTaMyl UMBUIM3ALMM B BUJIE MHOTOYVC/IEHHBIX IPUOOPOB
¥ aNIapaToB, YKPALIAIOLIMX U 06/Ier4aioniyX Halry K13Hb.

ITO UHTEpPeCHO 3HaTb.
Ho ecmb u 06pamHas cmopoHa: éce 3mu npubopsl mpebyom
NOBbIWEHHO20 BHUMAHUA K 3/1ekmpobe3onacHocmul.
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Onuux aBTOMAaTMYeCKMX BBIK/IIOYATE/IEN yxe HEJOCTaTOYHO.
[ToaTomy 0653aTebHO CIERYeT:

¢ IPaMOTHO 3a/I0KUTb KOHTYP OBTOPHOTO 3a3€M/I€HN;

¢ onpepnenuTb, o kakoit cxeMe (TT unu TN-C-S) BBITOTHUTD
HOAK/TIOYeHMe (3aBYCHUT OT COCTOSHVSA BHELIHEN CETN);

¢ B INUT, ToM1MO BA, ycTaHOBUTD 0b1iiee (TIpOTHBOIIOKapHOE)
Y30 c Toxom ycraBku 100 mmm 300 MA;

¢ Ipynnbl «IpUKPHITh» BbILEyNoMAHYThIMM Y30 Ha 30 MA
i auddepeHnaTbHBIMYI aBTOMATUYECKMMM BbIK/TIIOYATE-
TAMM.

ByabTte ocTopoXHbI!
; lpu cucmeme TT u numaxuu om 8030ywHol NuHUU (a mak

3anumatsl  60/1bWUHCMBO OayHbIX OOMO8) 0683amesbHoU
Aenaemca ycmaroeka 8 [PLL pazpadHukoas.

X%

IIpurnamaro nocMOTpeTh BUAEOYPOKH IO TeMe «IeKTPOCETh
AE€PEBAHHOrO A0Ma» Ha npumraraeMmom DVD:
¢ «Kak npaBu/IbHO IPMMEHATD HPOKA/TBIBAIOIIVI 32XKUM ISt
cpamyBanus kabens CUII».
¢ «OcymecTsnseM 6€30MacHbI BO3AYLIHbI BBO B YaCTHbII1
IOM».
¢ «MoHTaX IIMTa yyeTa i1 YaCTHOTO FOMay.
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SNNEKTPONMPOBOKA:
PASHOBUAHOCTW, CTPYKTYPA,
FTEOMETPUA, OCOBEHHOCTU

Buabi aneKTponpoBoaKM

OnexTpuyecKas MPOBOAKA COCTOUT U3 IIPOBOMIOB M Kabenei
C OTHOCAIVIMUCA K HUM KPENIEHNAMMY, TOAAECPKUBAIOIMMH U
3alMTHBIMU KOHCTPYKLIMAMMA.

BHYTpeHH:AA 5NeKTpuYecKas MPOBOAKA MOXKET OBITh:

¢ OTKPBITO, IPO/IOXKEHHOIA 110 IOBEPXHOCTY CTEH M ITOTO/KOB;

¢ CKpBITOM, IPONIOXXEHHO! BHYTPU CTPOMTENbHBIX KOHCTPYK-

LM 3[JaHNIA ¥ COOPY>KEHMIA, a TAKOKE NOJ C/IOEM IITYKAaTYPKH.

Bri6op Bupa 1 coco6a npox/IafgKu S7eKTPUIECKOif ITPOBOKKM
OIIpENENAETCA MPOEKTOM, YYMTHIBAIOLIVMM, B IIEPBYIO OY€EPEND, TPe-
6oBanus anexktpobesonacHocty. IIpu BeIGOpe IPOBOJOB YYMUTHI-
BaIOT YCOBUA, I KOTOPBIX IIPEiHa3HaY€eHbl IIPOBOJA.

O 3anpeTe Ha UCMONb30BaHNE aNiOMUHNEBDbIX NPOBOAOB
B KBapTMPHOIA 31eKTPONpoBoAKe

B HacTosmee BpeMA [I1 MOHTa)ka JJOMAIlIHel 3/7eKTpONpo-
BOJIKM UCIIO/IB3YIOTCS TIPOBOJAA M Kabemy MCKTIOYUTENBHO C MEN-
HbiMy xmtamut. IIpoBoza 1 kabeny ¢ amoMUHIEBBIMY JKUTAMK [ISL
BHYTpPEHHeEl 37IeKTPOIPOBOJKY UCIIONb30BaTh HEMb3A.
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ByabTe 0CcTOPOXKHDI!

CoenacHo mpebosaHuam 7-020 usdaHus pasun ycmpolicmea
3nekmpoycmaHosok (I1Y3), antomuHuesvle npogoda u kabenu
ceyeHueM MeHee 16 MM? He BONYCcKalOMCA K UCNOMb308AHUIO
npu MoOHmMaxe. *

IToyemy anmoMuHMEBDIN Kabeb HeMb3d MCIONb30BATh B COBpe-
MEHHOJ 37IEKTPONPOBOJIKE B KBapTUpE U joMe?

Bo-nepBpix, amoMuHuit nerde Meau. Ho kak mpoBOJHUK,
110 CPaBHEHMIO C MefIblo, OH MMeeT 6ojiee BBICOKOE yHebHOE
anexTpuyeckoe comporusnenue — 0,0271 Omxmm?/mM npoTUB
0,0175 OMxMM2/M. PazHnia HouTH B Ba pasa!

JIns Toro 4To6bl 06eCIeYnTh OFHY M TY XKe IPOBOAMMOCTb,
TIPUAETCS B3ATb aIIOMMHIEBDIN IPOBOJ OO/IBIIETO [UAMETPa, YeM
ecyy 6bI MbI MICIIONb30BAN MeMb. ITHM CBOAUTCSA K HY/II0 BECOBOE
IPeMMYIIECTBO aMOMUHMsA!

Bo-BTOpBIX, amoMMHMIT GBICTPO OKMC/IAETCA Ha BO3AyXe. ITO
3HAYNUT, YTO B MECTE 3NMEKTPMYECKOTO KOHTAKTA C IIEHKOI U3
OKMC/Ia a/TIOMUHISI MOXKET 00pa30BaThCsI IIOBbILIEHHOE IIEPEXOHOE
CONMpPOTHBJIEHME. A 3TO IPUBOAUT K HAarpeBy KOHTAaKTa, KOTOPBIIL,
B CBOIO O4epe/ib, IPUBOAMUT K ellle 60/MbIIeMY YBETNYEHNUIO ITeK-
TPUYECKOTO CONPOTUBIEHNA. VITOrOM CTaHOBUTCA pacIIaBlIeHUe
KOHTAKTOB, OGPBIB 1leNy MM HEHaJeKHOE IIEKTPOCHAGXKeHMe.

B-TpeTbux, amoMunnit TedeT IpK ero 3aTKKe. IloaTOMYy KOH-
TaKThI C TAKIMY IIPOBOfiAMM TPeOYIOT epuopm4ecko (pas B mos-
rOfia) MOATAXKKMA.

B-4eTBepTHIX, aTIOMMHIEBBIN IPOBOJ, JOBOIBHO XPYIIOK IIpU
nsrubax. Visonsauusa co BpeMeHeM TPeCKaeTCs, YTO OTKPHIBAET
MOCTYTI BO3[yXa K META/ITy M YCKOPSIeT IIPOLIeCC OKMCTIEHUSA U KOp-
posun.

B-naThIX, ¢ OCTaTKaMy MPOBOAKM CTapOTro aTIOMIHUEBOTO TIPO-
BOJIa He/b3s HANPAMYIO COEIVHATh HOBBIN MEIHBIN IPOBON, T.K.
13-3a Pa3HBIX XMMIYECKNX CBOVICTB 3THX ABYX MaTepUaIOB B MECTE
KOHTAaKTa HauMHAETCA Ipoliecc snekTpomusa. OH paspylIaeT sTOT
KOHTaKT. Tak ke y 9THX JBYX MeTa/l/IOB Pa3HOe IMHEeITHOe paciIn-
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peHue, MO3TOMY IIpy M3MEHEHNM TEMIIEPATYPbI B IOMEILEHNUI MU
BE/IMYMHBI TOKA, IPOTEKAIONIETO Yepe3 CKPYTKY Meb-aTIOMIHMIA,
KOHTAKT MEXJy HMMJ CO BpeMeHeM ocnabeBaerT.

IlepexopHoe compoTuBNEHNE B CKPYTKE UTaK «TOPMO3UIIO»
9MEKTPUYECKNI TOK, /ia ellle OC/ab/ieHne KOHTAKTa elle 6oree yBe-
TMYMBATIO BETMYMHY IIEPEXOTHOTO COIPOTUBIEHMA.

9TO NPUBOAMT K TOMY, UTO CKPyTKa HauMHAET TPeThbCs, U30-
AALNA NPOBOJA paspyllaeTca OT HarpeBa U Jake MOXET 3aro-
peTbcA.

C MefbIo MOAOOHBIX HEMPUATHBIX MCTOPUIL He MPOUCXOMNUT,
103TOMYy nocnegHee nsfanue ITYI u pekoMeHIyeT ee K UCTIONb30-
BaHUIO IIPY MOHTa)ke KaOeNbHBIX IMHUI Ma/IbIX CEYEHMIL.

YTo KacaeTcs MOLIHBIX MPOBOGHMKOB, cedeHMeM 16 MM? n
6onee, TO 37eCh aMIOMUHMII TTOKA HOMYIIEH K MCIIONb30BAHMUIO
TONBKO M3 COOOpaxkeHUi1 3KoHOMMM. Bce-Taku Menp HAMHOTO
TOPOXKe, ¥ TIepeNITH VICKITIOYNTENTbHO Ha MeHbIe IIPOBO/ia U Kabenu
TIOKa HEBO3MOXXHO.

Panee npuMmenaBumeca NpoBofa ¢ aTIOMUHMEBBIMU XUTaMI
(ATIIP, AIIB, ATIPTO, AIIIIB) ceityac py CTpPOUTENbCTBE ¥ MOJAEP-
HI3allMM JOMALIHEl 37IeKTPOIPOBOAKY He MCIIO/Nb3YIOTCA.

CoBpeMeHHble Kabenn n 3neKTPoyCcTaHOBOYHbIE U3aenua
ANA KBAapTUPHOW 3N1eKTPONpPOBOAKMN

B HacTOsIIee BpeMs A MOHTaXKa [JOMAIIHeN 3/EKTPOIPO-
BOZIKYM VMCIIONIB3YIOTCSA IIPOBOJIa ¥ Kabeny MCKTIOYUTENBHO C Mef-
HBIMY XUTaMH.

3TO NHTEpPEeCHO 3HaTb.

n CambiMu nonynapHoiMu ON1A UCNO/b308aHUA 8 OdomawHel
3/1eKmponpoeodke asnaiomca kabenu BBIHe (puc. 4.6) u NYM
(puc.4.16), pexe u3-3a OewesusHbl UCNO/bL3YIOM NPOBOO
MNYHM (puc. 5.1). Ho ucnone3o8aHue nocsiedHe20 He peKOMeH-
dyemcsa!
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Ka6enp NYM nyuiire Bcero uCrnonb3oBarhb:

¢ [U1A HOAK/TIOYEHNS STXKHOTO IIMTKA K KBAPTHMPHOMY LIUTKY,
a flallee — K KOMHATHbIMMY LIMTKaM;

¢ 1A MHAVBUAYATbHOTO TIOAK/ITIOYEHN MOLIHBIX IOTpe6uTe-
7Vl K KBapTHPHOMY IUTKY (KOHAMIMOHepa, 6oitnepa, cTu-
panbHOM MAaIIMHBI U JIp.

Takmm kabenem He 1e1€cO06pa3HO [ieaTh M BCIO KBApTUPYIO
Pa3BOJIKY, TaK KaK OH CTOMT ZOopoxe Kabens BBIHr u nmposopa
ITYHIL.

Ka6enp NYM o6mafaeT mOHVKEHHO TOPIOYECTBBIO U Ta30[bl-
MoBbIfienieHyeM. Vcronp3oBaHue B KOHCTPYKIMM Kabers mpoMe-
)KYTOYHOI 060/I04KM TO3BOMISAET JIETKO Pa3AenblBaTh Kabenpb mpu
MOHTa)Xe, [IOBBILIAET €ro I0XKapPOOIIACHOCTD ¥ YBeNUIMBaET I16-
KOCTb.

Ka6ens BBIHr — He6poHMpPOBaHHDIIT 3alUIEeHHBI Kabemb ¢
MeJHBIMM XWUIAMM, IONIVIBMHWIX/IOPUIHOI M30/IALVEl, B IONUBMY-
HWIXJIOpUAHOIL 060104Ke. OH OAPOGHO pacCMOTpEH B ImaBe 4.

3T0 NHTEpPECHO 3HaTb.

n 0O603HaveHue «H2» 8 HazseaHuu kabena (BBMHz) 06o3Hauaem,
YUMo OH He pacnpocmpaHAem 20peHue Npu NPoKsiaoke 8 nyy-
Kax (ucnose3yemcs cocmas Ha 0CHO8e 02HeyNOPHO20 NIacmu-
kama).

Kabenp MOXxeT IpUMEHATBCS KaK B CYXMX, TaK ¥ BO BIaKHbIX
nomemeHnax. VisonupopanHe xxunbl kabens BBI' ckpyuens u
VIMEIOT OT/IMYMTENbHYIO OKPAacKy. BHyTpeHH:s 060/m0uKa He copep-
XXUT 3aTI0/THEHMA B MEXXAY>KUTbHOM IIPOCTPaHCTBE.

B 3akmoueHny oTMedy, 4TO 9TOT Kabe/lb He pacCYMTaH Ha pac-
TSDKEHME.

ITYHII — ycTraHOBOYHBIN NIOCKUIT MPOBOA. JTO Hamboee
JielIeBbIil IIPOBOJ, M3 BCeil KabeTbHO-IIPOBOFHMKOBOI ITPOIYKI{IM,
IpyMeHAEeMON [/IA MOHTaXa 37IeKTPOIpoBofKky B 6biTy. IIpoBop
ITYHII BhimycKaeTcs ¢ [BYM:A WIN TPeMSA MEAHBIMU OFHOIIPOBO-
JIOYHBIMM XU/IAMM ¥ TIOTMBMHUIX/IOPUIHON U30NALMK B 060-
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O6onovka 13 TokonposoasLias Usonsums xunol u3
NBX-nnacrukara xuna NBX-nnactukara

Puc. 5.1. Cmpykmypa nposoda 1yHI1

nouke u3 [IBX-nnactukara (puc. 5.1). Kbt MoryT 66T OKpa-
IIeHbI B pasHble IjBeTa.

ITposox ITYHII pacmn¢poBbIBaeTcs, CleqyomyuM o6pa3om:

IT — mposopn;

YH — ynuBepcanbHbli;

IT — nmocknii.

WMHorpa BcrpevaroTca nposona Mapku AITYHII. Pasauna nx
3aK/II0YaeTcsA TONbKO B MaTepuanax Xl B nmposope ITYHII npu-
MeHsercs Menb. A B mposoae AITYHIT — amomuuni.

O60/104Ka ¥ M30/ALMA XK/ Y TAKOTO IPOBOAA BBHITIOTHAETCA
n3 [IBX-nmacTukara, 4To o3BOISAET €r0 MCI0/Ib30BaTh, 110 CTI0BaM
3aBOJIa-M3TOTOBUTENA, B CETAX [ OCBElLlleHNA HANPsKEHMEM 0
250 (B). Ho cTaTncrika moXxapoB TOBOPUT O TOM, YTO GBITOBOI!
nposop ITYHII kareropudeckn 3anpeiieHo IpUMEHATD B 3/IEKTPO-
IIPOBOJKAX 3[JaHMI1 ¥ COOPY KEHMI.

Byabre ocTOpOXHDbI!
; U3onayus 3mozo nposoda 8binosiHeHA u3 Oewesblx Mamepua-

7108 U o4eHb BbicmMpo mepsem ceou ceolicmea npu Hazpeae.
A 3mo noxapoondcHo! lToamomy npu 8vibope kabena ona MoH-
maxa 3/1ekmponposodKu cob6cmeeHHoU Keapmupsl unu doma
HalexHee 6ydem ucnonb3osame kabenu BBMHz unu NYM.

VIHOI/a B JOMAIIHEl 37EKTPOIPOBOAKE GBIBAET 1jeeCo0OpasHO
UCIIONb30BaTh MPOBOJA C Pe3MHOBO M3OMALMeEN:



122 CoBpeMeHHas 3neKTpoceTb

¢ ITPTO — p1a mpoKIafKy B HECTOPaeMBIX Tpybax;
¢ ITPM — pn4 npoKnafKu B CyXMX M CHIPBIX IOMEIIEHNAX;
¢ TIPH — pan4 npokmagKy Ha OTKPHITOM BO3yXe (3allMINeH-
HbIi1 IPOBORK);
¢ IIPB]I — pnnsa OCBETUTENIbHBIX CeTEl CYXMX IOMEIIeHMI
(mBYXOKMIBHBII CKPYYEHHBII IIPOBOT).
Jins1 OTKPBITOI MPOBOAKM YEOOHO MCTIONB30BATD IIOCKME IPO-
BOJIa C METHBIMM >KMTaMM:
¢ IIIIB — B NOMMBMHNIXIOPUTHONM M3ONALVN C Pa3fieNNTeNb-
HBIM OCHOBaHMEM;
¢ IIITI1 — B MONMATUIEHOBOM M3OMALIMHA.
Jina OTKpBITOI IPOBOAKM HEYROOHO MCIIO/NB30BATh MIOCKMIT
npoBof 6e3 paspenutensHoro ocHoBanus — IIIBC.
B sakmoueHne paccmorpuM npoBoga mapku IIB ¢ menHoit
XWIO¥ ¥ TIONMMBUHUIXIOPUIHON m3onsanmei (puc. 5.2).
Ony MoryT 6BITH KaK OZHOIPOBO-
JIOYHBIMY, TaK i MHOTOIIPOBOJIOYHBIMM C
PasHBIMM L[BETAMM M3O0/ALUN.

MonesHbii coBer.

Ana  cucmemsl  ypasHusaHus
nomexyuanos (JCYI) 8 6bimosoli
371eKmponposodke  peKkomeHOy-
emcsa ucnosb308ame OOHOXUJIb-
Heili npogod 1B1 8 xenmo-3eneHol
packpacke.

A nposopa I1B2, I1B3 u I1B4 ncnons-
3YIOTCA [/I1 BHYTPEHHETO MOHTaXa B
3NMEKTPUYECKNX IuTKax. [Ipudem mpo-
Boga IIB3 u II1B4 umerot Hanbonee rnob-
KyI0 000/I04Ky, OHV JOpOXe BapuaHTa

I1B2. IloaTOMYy OHUM NPUMEHSIOTCS TaM, Puc. 5.2. Cmpykmypa
I7ie HEO6XOIMMBI U3THGBI IPOBOJIOB. nposoda mapku 1B:
a—npoeod 1B1;

6 — nposod 1B3
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O uBeTax U30AALMM PA3NUYHBIX FPYNN NPOBOAOB

Ecnu BBIOpaTh, a 3aTeM ¥ POM3BECTY MOHTAX 37IEKTPOIIPO-
BOJKM [IPOBOAOM My KabeneM 6e3 cobmomenns Tpe6oBanmit K
pacuBeTKe XN/, TO B Aa/IbHEIIIEM, 3TO IPUBEAET K CYIeCTBEH-
HBIM TPYAHOCTAM IIpY OOCTY)KMBAHMM U PEMOHTE TaKOif SMEKTPO-
npoBogKu. [Ipy 9TOM ¥ caM IPOLeCC MOHTaXXa MEKTPOIPOBOJIKM
¥ TIONK/II0YEHUA /EKTPOYCTAHOBOYHBIX M3AENNIt OyReT cyiie-
CTBEHHO OC/IOXKHEH.

3TO NHTEpPEeCHO 3HaTb.

n Ecnu 0ns MoHmMaxa ece xe 8bIHyX0eHbl ucnosb3oeame 6ecy-
8emHbie nposoda, Hanpumep, mapku 1B nnockuti mpexxune-
HbIl ¢ 0OUHApHOU u3onauyuel, Mo y 3/1eKmpuKos npasusiom
XOpouwliezo MOHA NPUHAMO CYUMAams 3a3emMAIoWUM nposo-
OHUKOM CPeOHIOI0 XUuJTy.

Cnenyer IOMHUTD, YTO TaKOe MCIOIb30BaHUeE IIPOBOJIOB 1
Kabereit ¢ M30/IALEI OFHOTO L{BeTa AB/AETCA Hapyennem I[1YD.
IIpu BBIGOpE IPOBOZOB U Kabereit HeoOXORMMO cO6MmopaTh Tpe6o-
BaHuA ITYD nmo okpacke MsonAuuu:

* HyneBoro pa6overo nposopgunka N — romry6oro npera;

¢ Hy/neBOro 3amuTHOro nposopgunka PE — xenro-senenoro

uBeTa (4epefoBaHMe XENTHIX ¥ 3€/IEHBIX IIONOC).

[Ber nsonsuyuu pasHbIx IPOBOFHUKOB L Jo/mKeH OT/IMYaTbCA
OT 1iBeTa Hy/eBbIX. TyT CylecTByeT MHOTO BapMaHTOB — KPaCHbII,
KOPUYHEBBIIA, CEPBIit, O€Nblit, YepHBbIIL.

MonesHbiN coBeT.

Y006HO ucnonb3o8ame 014 KAX0020 y4acmka 3/ekmponpo-
800KU c80l usem (hasHbIX NPOBOOHUKOB, A MAkKXe pasHble
yeema u3osAYUU Xus O Cuosoll U oceemumenbHoOU 3/1eK-
mponposodku.

Oummb0K B COEMMHEHNN YIACTKOB SNEKTPOCETH MOXKHO U36e-
XaTh, €C/I COEAMHATD KOPWYHEBBIIT IPOBOJ; C KOPUYHEBBIM, CUHII
IPOBOJ C CHHMM M TaK fanee. VIMEHHO 1O 3TOi MpUYMHE B IIOJa-
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BIIsIOIEeM 6O/BIIMHCTBE Kaberielt U301 BCeX IIPOBOLOB OT/IN-
9aeTCcsa CBOMM COOCTBEHHBIM LIBETOM.

Taxoke 3aMeTVM, 4TO IIPOBOJ, KOTOPHII OKpallleH B 3€/IeHO-
XENTHI LIBET, 6yJeT HOCTOSHHO MCIIONB30BATHCS B Ka4eCTBE
3a3eM/IAI0IET0, TO €CTh €r0 HY)XXHO IOJCOEAUHATD NUMb Ha
K/IeMMY 3a3eM/IEHUS.

Tunosbie ceueHnn Kabenei AnA OCHOBHDIX
bYHKUMOHANbHBIX FPYNM 3N1€eKTPONPOBOAKM

Ecnn B KkBapTHpe IIPONIOXKEHO HECKONMBKO NMHUI IUTAHNS, TO
3TO COOTBETCTBYET COBPEMEHHBIM TpeOOBaHMAM. B aToM cryyae
OT IpM6OPOB 3aIUUThI NMEKTPUUECKIUX IIeTIel], PaCHONIOKEHHBIX B
KBapTUPHOM LIMTKE, MAYT OTAENbHbIE Kabemy K NoTpeburenim
KaXKIOW IMHUU:

¢ Ha ocBelleHNe (OfHa MM HECKOMIBKO JIMHMIA);

¢ Ha pO3€TOYHbIE IPYIIIHI (OfHA VIY HECKO/IBKO IMHMI);

¢ HECKO/IbKO JIMHWIA Ha CUJIOBbIe IOTpe6uTenu (6oittep, KOH-

IVLVIOHEPBI, 3EKTPOIIATY, CTUPANbHYIO MAIIVHY).

STO MOBbILIAET HAMIOKHOCTDb CETH INMEKTPONUTAHNS, Ae/IaeT
MMHUM He3aBUCUMBIMY, 06/IeryaeT MOMCK HeucnpaBHocTeit. [ns
COBPEMEHHOI! KBapTUPHI (0Ma), C pa3BEeTBIEHHON 3/IEKTPUYECKOI
CHCTEMOJA NEKTPOCHA0KEH A, 9TO OYeHb BaXKHO.

CeyeHne npoBofa BbHIOMPAIOT MO KOMYCTHMOI IIOTHOCTH
TOKa.

Byabre ocTopoXHbI!
; Jonycmumas nnomHocme moka 0na MedHO20 nposoda He

00/mKHa npesbituame 8 A/mMm?,

Hanpumep, ecnu notpeburens norpebnser Tok 10 A, To ceve-
HME IIPOBOAA JO/DKHO 65IThb He MeHbIe 1,25 MM?2,

CymecTByeT CTaHAAPTHBIN PAR cedeHui nposopa: 0,75; 1; 1,5;
2;2,5; 3; 4; 6; 105 16; 25; 35; 50 mm?. ITpoBoAa Hy>KHO BEIOpATD U3
CTaHJapTHOTO psAfia C OKpYyI/IeHNeM B 6onblyio cTopony. [Iposog
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cedeHyeM fi0 1,5 MM? He IPUMEHSETCS 110 COOOpaKeHNAM MeXaHN-
94eCKOJ IPOYHOCTH.

Ceuenne >xun Kabeneit ¥ HPOBOAOB JOIDKHO MOAOMPATHCA 110
MaKCHMMa/bHOM 3arpy3Ke >XMUJIbl C y4€TOM JOMYCTUMOJ HOPMBI
MaKCUMMAa/lbHOTO ANUTENbHOro Toka. IIpmyem HOopma 3Ta He
ABJIAETCA BEIMYMHON NOCTOAHHOM, OHA 3aBYICUT OT KONMYeCTBa
XMW B Kabere, THIIa M30MALMNA U CIIOCO6a IPOKIAAKy Kabers.
PekoMmeH/OBaHHbIE NIPERENIBHO JOMYCTHMbIE 3HAYEHNA TOKA AJIA
Hanbo/Iee XOOBbIX CeYeHMIT MEIHBIX Kabeeil B IOMMBUHUIXIIO-
PUIHOI MV Pe3VHOBOJ M30/ALNY IIPUBENEHSI B Ta6M. 5.1.

IMpedenbHo donycmumble 3Ha4eHUs MoKa 0519 MeOHbIx kabenel Tabnuya 5.1
YcnoBue NnpoKnaaKku, KonuuecTBo Kabeneil n xun NpepenbHbin TOK, A
Kabenb ceueHuem 1,5 Mm?
MpONOXeH CKPLITO, OANH ABYXKNAbHbIA 15
MponoxeH CKPbITO, YeTbIPe OAHOKUIBHBIX 16
MponoXeH CKPbITO, TP OAHOXKWITIbHBIX 17
MponoXeH CKpLITO, OAVH ABYXKUNbHbIV 18
MNponoXeH CKPbITO, ABa ORHOMMNBHBIX 19
MponoXeH OTKPbITO, BHE 3aBUCMMOCTMN OT KONUYECTBA XN 23
Kabenb ceueHuem 2,5 Mm?
TponoXeH CKPbITO, OANH ABYXKNNbHBIIA 21
MNponoxeH CKPLITO, TPK ORHOXKUNbHBIX 25
MPONOXKEH CKPLITO, YETbIPE OFHOKUNBHDBIX 25
MNponoXeH CKPbITO, ORUH ABYXKUNbHbINA 25
MNponoeH CKPLITO, ABa O[HOXMABHBIX 27
ponoxeH OTKPLITO, BHE 3aBUCUMOCTYU OT KONMYECTBA XuN 30
Ka6enb ceueHuem 4 mm?
TponoXeH CKPbITO, OfVH ABYXKUbHbIIA 27
MponoXeH CKPbITO, YeTbipe OAHOKUNBHbBIX 30
MponoXeH CKPbITO, ORWH ABYXXKUNbHBIV 32
MPonoXeH CKPbITO, TPY ORHOKUbHBIX 35
ponoxeH CKpbITO, 1Ba OBHOXUITbHbBIX 38
MponoxeH OTKPbITO, BHE 3aBUCUMOCTMN OT KONNYECTBa XKWl 41
Ka6enb ceueHuem 6 mm?
pOonoXeH CKPLITO, OANH ABYXKUbHbIV 34
Mpono)eH CKpbITO, YeTbipe OAHOXKUABHbIX 40
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Tabnuya 5.1 (npodonxeHue)

YcnoBue NpoKnaaKku, KONMUECTBO Kabeneit v xun MpeaenbHbin TOK, A
MpoNoXeH CKpLITO, OAUH ABYXKUNbHbBIV 40
MponoxeH CKPHITO, TPY OFHOXKUIbHBIX 42
MponoXeH CKpbITO, ABA OZHOKUNbHbBIX 46
pONoXeH OTKPHITO, BHE 3aBUCMMOCTM OT KONIKYECTBa Xun 50

B ntore chopmupoBammch TUIIOBbIE CEYEHNUS XKW IPOBOJOB U
Kabereli /I pa3TMYHbIX TPYIIN IOTpeOUTENEIt.

CeueHMe NPOBOJa Ha OCBem[eHMe — He MeHee 1,5 MM2.
MomHocTh npubopoB ocBelienus — He 6onee 3 kBT. ABTOMar
CTaBUTbHCA Ha TOK He Ooree 16 A.

Ceuenue npoBoa Ha po3eTouHbIe rpynmbl. [IpuHATO, 4TO OT
OffHOTO aBTOMaTa IOAK/IIoYaTh He 6onee 5 poseTok. CymMMapHas
MOIIIHOCTb Harpy30K 3TUX PO3€TOK JO/DKHA ObITh He 60nee 5 KBT.
CeueHne poBOfa J/IA PO3eTOK — He MeHee 2,5 Mm%, IIpu sTom
aBTOMAT CTaBUTHCA Ha TOK He 6onee 25 A.

O60ocnyto sTo. Hanpumep, pu Hanpspxenuy B cety 220 B, mpo-
BOJ, cedeHueM 2,5 MM? criocobex BBIfIEPXKaTh TOK 70 27 A (Moy-
HOCTb 5,9 KBT). [I11 3a10ThI IIPOBOOB ¥ IOTPEOUTENIEN, B JAHHOM
Cnmydae, B Ka4eCTBe 3alll1Thl yCTaHABMBAIOT aBTOMAT, MaKCYMaJIb-
HbIif TOK CpabaThIBaHNMA KOTOPOTO JO/DKEH ObITh He 6Gonee 25 A.
Torza oH AelCTBUTENBHO 3aLIUTUT IPOBOL,.

Ceuenne npososa Ha cunoBble NoTpebuTemn. Ecnu B kBap-
THpE eCTb 60ii/Iep, KOHAULMOHEPDI, 3MEKTPOIUINTA, CTUPA/IbHAS
MallliHa, MOCYAOMO€eYHasA MAaIIMHA, TO AJIA KaXXJOT0 U3 HUX He0O-
XOIMMO MCIIO/Ib30BATh TPEXKM/IbHBIN Kabe/lb Ce4eHMeM He MeHee
4 Mm2.

MonesHbin coBer.

E@i lpu npoekmuposaHuu 3/1ekmponposooKU, HeO6X00UMO yyu-
meigams U OnUHY maaucmpasnu, komopas 6ydem numame
KOHe4YH020 nompebument.
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Pacnono)xeHune 3nemMeHTOB CKPbITO NPOBOAKN

JTro60i1 TpOBOA NMPOKIafBIBaeTCS MO0 BEPTUKAIbHO, M160
ropusoHTanbHo. Hukakux amaroHasneil OBITh He JONKHO!
OpueHTHpaMy MOBOPOTOB M OTBETBIECHMI CAYXXAT IIUTKMU,
KOPOOKM, PO3eTKM, BHIK/IIOYATE/N, CBETU/IBHUKY 1 T. 1. IIpoBozKa
MEXJy HUMH JIO/DKHA MATY 110 IPAMbBIM TMHUAM, IIapajleIbHbIM
VUIY TIEPIIEHAVIKYIAPHBIM TIOTTY.
BepTrkanpHO pOIOXKEHHBIE YYaCTKY HPOBOJKY JO/DKHBI OBITH
yZa/IEeHbI:
¢ OT yI7TIOB IIOMEIIEHNS, OKOHHBIX U IBEPHBIX IPOEMOB — He
MeHee, yeM Ha 100 mm;

¢ or nona — Ha 300 mm;

¢ oT noronka — Ha 150-400 MM B 3aBUCHMOCTY OT BBICOTHI
MOTO/IKA B IIOMEILEHNM;

¢ 0T TPyOOIPOBOJOB C TOPIOYMMM BelleCTBaMy (ra3oM) — He
MeHee 4yeM 400 MM.

Heo6xopuMo npocnenuts, 4YTO6BI 97eKTPOIPOBOJKA He CONIPH-
Kacajach C MeTa//IM4eCKMM KOHCTPYKIuaAMY sfanus. IIposoma
3anpemaeTcs MPOKIagbIBaTh MyYKaMy, a TAKXe C paCCTOAHUEM
MEX[y HUMM MeHeE 3 MM.

IIpoknagka 3/1eKTPOIIPOBOAKM 10 MOTO/NKY U IIOJ, TI0/IOM IIOJ-
YUHSETCS IPYMEPHO TeM )Ke TIPaBy/IaM, TOTIbKO KOPOOKY B IOy U
Ha ITOTOJIKE CTapaloTcs 6e3 KpaiiHeil HY)X/ibI He yCTaHaB/IMBAaTh.

llITpo6sI mnsa kabeneit MHTepHeTa, TenedoHa ¥ TeleBU30pa
JO/DKHBI OBITh Ha paccTOAHMM 15-20 CM OT CUIOBBIX IIPOBOJOB,
TOIYCKAETCA UX MEPEXIIECT MOf, yIroM 90 rpagycos.

Tenepb 0 peKOMEHZOBAHHOI BHICOTE PACHIONIOKEHNA PO3ETOK
¥ BbIK/II0YaTereit. Panbiiie 661710 OOLIETIPUHATO YCTaHABIMBATB:

¢ poseTku Ha BbicoTe 80-90 cM OT mona;

¢ BBIK/IIOYATe/N Ha BbicoTe 150-160 cM ot morna.

Tenepb BHIK/IIOYATe/NMN NPUHATO YCTAHABAMBATbH Ha BHICOTE
omymeHHoit pyku — 70-80 cM, po3eTku — Ha BbIicoTe 30 CM.
WckniouyeHnne cocTaBng0T po3eTKM Ha KyXHe, TaM OHM CTaBATCA
Ha BbIcoTe 10 CM OT yPOBHSA CTO/IEUIHMILIBL.
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He skoHOMBTe Ha po3eTKax, /Tydllle CTABUTh X Ha PaCCTOSHUMA
He 6orree 3 M [IpyT OT ApyTa.

NonesHbil coser.

Cosdatime u xpaHume cxemy npoknaoku kabeneli Ons ucksio-
YeHUA nospexOeHUA 3/lekmponposooKku 8 daneHeliwem. [na
00nonHeHUs UHopMayuu MOXHO cghomoepaguposame ece
CmeHbl NOC/1e 3agepwieHus Smand ycmaHo8Ku CKpbimoli d/1ek-
mponposodku 00 Ha4ana ManapHsIx pabom.

Kak npaBnnbHO NPONIOKNUTb CKPbITYIO MPOBOAKY
B HOBOCTpPOIKe

IlepBpiii IIar K CO3/JaHMIO CKPBITOI IPOBOAKY HOBOJ KBapTHUPhI
B COCTOSIHMY «IIOCJI€ CTPOMTENeN» — OOfyMbIBaHNe Y pa3MelleHye
Ha cxeMe Me6eny, 6bITOBOI! anmapaTypsl. MOXXHO BBIYEPTHUTD I/IaH
KBapTuph! B Macirabe 1:10, Bbipe3aTh 13 6ymMary IpsAMOYTOTbHUKA
Balleit Me6emy 1 ourparb B paccTaHoBKy. ITocie BBI6Opa onTyManb-
HOJ1 CXeMbI «Mebeb» IIpUK/IenTD K cxeMe. Terepb MOKHO GyzieT HaHe-
CTM Ha CXeMY PO3ETKM, CBeTU/IbHMKY, MECTa BbIXO/Ia TeIeBIU3MOHHBIX
Kabertelt, BUTBIX Tap, a Taioke ykasarb ux BBICOTY ycraHOBKN.

MonesHbin coBer.
Pﬁ MoHmax 31eKkmponpoBooKU HYXHO HAYUHAMb MO20d, K020a
B co30aH nnaH pasmeweHus 3nekmponompebumenell U 3aKOH-
ueHbl 8ce pabomel NO WMyKamypke CmeH U NOMoJIKA, c0enaHa
CMsAXKa nona.

Ha sToM 3Tane MoXHO npyuramarb yCTaHOBIIVIKOB KOHAMINO-
HepoB, CHElMaTNCTOB CIYTHUKOBOTO, KabenbHOro, 3pupHOro
Te/IeBUJI€HN, CIIeLIMaNINCTOB NHTepHeT. Kpome KBapTUpHOTrO
9NMEeKTPOIMTKA PEKOMEH/IYETCA CO3[aTh OTAE/NbHBIN HU3KOBO/IBT-
HBIil IIMTOK, Ha KOTOPBII B KBapTUPY OYAYT 3aBefeHbI HECKOIBKO
BUTHIX Hap (1A VIHTepHeTa, foMOdOHa, TenepoHa), HECKONBKO
aHTEHHBIX Kabenein u Kabenp mutaunsa 220 B (m1a nuranusa Bos-
MO>XKHBIX YCTPOJICTB B 3TOM uTKe (pasuoTtenedoHa,’ xaba, fomo-
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¢ona, Kamepbl HabmoeHNs, 6710Ka CUTHAIN3ALMI ¥ MHOTO Jipy-
TOro, 4YTO MOXXET BaM IOHAJ006MTCA).

A 0T 3TOro HM3KOBONIBTHOTO IMTKA IPCTZCTOUT CAENATh pas-
BOAIKY B OT/IEbHBIX OT 37IEKTPOIPOBOAKM WITPO6AX aHTEHHBIX
Kabereit, BUTBIX Iap, [PYTUX CUTHATbHBIX Kabeneit. VIx Konuye-
cTBO 6yfieT OIpefieNnATbCA BallMMy IOTPEOHOCTAMY, HO COBETYIO
K KaX/I0if KOMHaTe NIOfIBECTM He MeHee IBYX aHTEeHHbIX Kaberei u
TpeX BUTbIX 1ap. B Bek VIHTepHeTa 1 TEXHUYECKOTO TIPOrpecca OHM
HPUTORATCAL.

Vtoru paboTsl mocre 3TOro MOXKHO NEPEHOCUTD Ha CTeHBI 6e3
otmenky. [IpefcToNT MBUIBHBIN 3TAll CO3jaHNUA WTPOO.

IIpoBesenne pasMeTOYHbIX paboOT AN 37EKTPONPOBOAKK
HAYMHAETCA C IPOKIAJKM IYTU OCHOBHOIO Iy4Ka IIPOBOJOB,
OTBETB/IEHUI OT HETO, YKa3aH!sA IOBOPOTOB M IPOXOOB CKBO3b
creHsl. IIpyu 3ToM 0653aTeNbHO YYMTHIBAETCS MPABUIO, YTO IIPO-
BOJIa Ha CTEHE PacIo/aralTcs 6o CTPOro ropi30HTANIbHO, 60
CTPOTO BEPTUKAIBHO.

Topu3oHTaIbHbIE YYaCTKM 3NIEKTPONPOBOJKIA XKEATETbHO MPO-
TIOXNUTDb Ha 20 CM OT MOTO/IKA, IIapas/IeNIbHO IMHMY CThIKA ITOTOMKA
¥ CTeH (3TO CHIDKAeT BEPOATHOCTh MEXaHNYECKOTO TIOBPEXAEHNA
3NeKTponpoBoaku). [Ipy mMoBOpoTE TPacChl 3MEKTPOIPOBOLKY
YTOJI TOBOPOTA O/DKEH ObITH 90°.

Pasmeyarph MecTa KpenyieHni1 IPOBOJHMKOB MOXKHO C KpafHUX
TO4eK KpenneHus. [Ipu HaHeceHM pasMeTKM CKPBITON 3/IEKTPO-
MPOBOJOK MOXKHO MCIIONIb30BaTh PasMeTOYHbIII IHYP. [l 3TOrO
OKpalllMBaeM €ro Me7ioM, yTI/ieM, CMHbKOM. Ilocne aToro sakpe-
IUIAEM OiMH U3 €TO KOHILIOB, a APYTOil KOHEI] HaTATMBaeM OfHO
PYKoii Tapa/nenbHO CTeHe WM MOTONKY. Bropoit pykoit oTTArn-
BaeM LIHYP OT pa3MeTOYHOIT IIOBEPXHOCTH U pe3Ko GpocaeM ero.
Ynapssch 0 IOBEPXHOCTb, IIHYP OCTAB/IAET Ha Hell YeTKUil IPAMO
cnep. TakuM 06pa3oM, pasMedaeM MeCTa IPOXOXKAEHN WTPoo 1o
cTeHe uay NoTonkKy. [locne oOKoHYaHMA pa3sMeTKH, COBETYIO Hauep-
TUTb IVIaH TPACChI Ha 6yMare ¥ COXpaHUTDb €TI0 /I BO3MOXXHOTO
PEMOHTa 3/IeKTPOIIPOBOAKM B OymyiIeM.

SNe7163
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Hy>xHO mepeHecTy BCe TOYKM BBIKIIOYATENE ¥ PO3ETOK Ha
MIOBEPXHOCTH CTeH. Pa3MeTuTh, Kak MOMAYT MTPOOBI 1A Ipo-
K/IafKy KabesIs MCXOfiA U3 Ballleif CXeMbl IIOK/TI0YeHNA.

A 3aTeM mepexofiuM K 3Tamy WTPOGIEHUA CTEH U BbIOMBaHMA
YIIyOneHmit IIs 9NeKTPOYCTAaHOBOYHBIX M3/Ie/MIL.

MoxxeTe B35Tb ClIelMabHbIA WTPO6OpeE3 B apeHAy nmu 6oi-
TapKy M CIIeLMa/IbHbII AUCK 10 6eTOHY A/ Hee, paboTa HOMAET
6bICcTpee, HO GyAeT MHOTO bUIN. TaK Xe He MMLIHUM OyfieT KyIIUTh
3allIUTHBIE OYKY U Xopoumii pectimparop. Ecnu noseser, coxere
B3ATh WITPOOOpE3 CO CllenManbHbIM IbUIeCOCOM. Pecimparop
OyneT He Hy>KeH.

Taxoxke mpuroauTbca nepdoparop (FOCTATOYHO MOLIHBIIL),
Habop crenyanbHbIX 6ypoB M ClielabHble KOPOHKY /11 MOH-
TaXa MOAPO3ETHNKOB Y COEAVHUTENbHBIX KOPOOOK.

BOT HecKONbKO OCHOBHBIX IIPaBUI IIPY MOATOTOBKE WITPOO.

ITpaBuno 1. [lenasa 3meKTPONpPOBOAKY KBApTUPHI CBOMMU
pyKaMu, BBl JO/DKHBI Y€TKO IOHMMATh Becb Tpomecc. Eciu Bbl He
yBepeHBI B CBOMX CMJIAX, JIy4llle IOBEPbTE 3TO HeN0 Mpodeccuo-
HaJly, Befib BBl PUCKY€eTe CBOMM 3J0POBbEM I 3[[0POBbEM OKPY>Kalo-
myx. OrpaHNYbTECh KOHTPOIBHBIMY (PYHKLVAMI.

Ipaswno 2. Ecn Hy)XHO TOBepHYTb ITPoOY Ha 90 rpagycoB, He
JienaifTe pe3Kuii HOBOPOT, cAe/aliTe IOBOPOT PaBHBII LIECTH Aua-
MeTpaM Kabers. Eciu THeTe IpOBOJ IOJ, ITOTONKOM, 0653aTe/TbHO
3aKpeInuTe ero WM YIOXKNUTE B CIIELMaIbHBI Kabe/Tb-KaHal.

ITpasuno 3. Ecu Hy>KHO NpOBECTH MapajielbHO HECKONbKO
HIpoBOfIoB (KpoMe MHTEpHeTa, TV u TenedoHa), MOXXHO CHenaTh
Of{Hy IIVPOKYIO WTPOOY.

ITpaBuno 4. Ecnu ecTb BO3MOXHOCTD, IIPOZIOKUTD HPOBOJ B
TIOMY, HO OBITb OCTOPO>XXHBIMY, T. K. B ITONTY TOJ, CTSDKKOJ IPOXOAAT
B COBPEMEHHBIX JOMaX IUIACTHKOBBIE TPYObI OTOIIEHNA.

IIpasuno 5. Ecimu mrpo6opes He [ocTanmu U UCHONb3yeTe 6071-
TapKy, fefaiite WTpoOy crnemyrommm obpasom. CospiaiiTe fBa mapa-
JIENTbHbIX HaJIIV/Ia TIO CTeHe Ha PaCCTOAHMM 25 MM, B MECTe I7ie HyXKHa
ITpO6a, a cepenyHy BbIGVpaeTe epdopaTopoM C JIOTIATKOIL.
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YknapbiBaeM NpoBoAa B KaHanbl. IIpoknanky kabens mydume
BCETO HAaYMHATh C fa/jbHell KOMHaThl. He co3maBariTe myTaHNUIBL 1
HemnaiiTe BCe MO3TAIHO.

Mone3Hbin coBeT.
Becb npo800, komopeili 8b1 6ydeme UCN0/16308aMb, HYXHO NPO-
380HUMG.

ITomeuaiiTe Ha3BaHMe IPYIIIbI ¥ HOMEP IPYIIIIbI YEPHBIM MapKe-
POM JI/1A1 AUCKOB IIPAMO Ha IPOBOJiE, TOTAA ITIPY MOHTAXKe 3/EKTPH-
4eCKOTO LIMTKA He BOSHMKHET TPYAHOCTEl. MOXXHO MCII0/Ib30BaTh
¥ MaJIAPHBIif CKOTY Ji/Is1 IIOMETKM IIPOBOJOB, ie/Ias Ha HeM COOT-
BETCTBYIOIIYIO IOMETKY.

Ba)kHO IIOMHUTB, 4TO NM1000€ KabeIbHOE COeNMHEHNE JO/KHO
OBITb JOCTYIIHO /IS pEMOHTa ¥ o6cmy>xuBanus. IloaTomy Bcsye-
CKyie K/IeMMHbI€ KO/IOAKM B IITPO6e, CKPYTKY ¥ PaCIpeeTUTeNb-
Hble KOPOOKM OJ, IITYKATypPKO# UCKTI04aloTCsA. CKPYTKM CaMy TTO
cebe OMYCTVMBI TONBKO C IpUMEHEHUEM CepTUNLUMPOBAHHBIX
COBPEMEHHBIX 32)KIMOB.

IIpoBopa B mTpobe KpenuTe («IPUMOPa’KMUBANTE») TOYEIHO
ane6actpoM yepe3 Kaxxable 30-40 cm.

MonesHbin coBeT.

Mpu npoknadke kabens, ocmaensailime 3anac npogoda 8 30 cm
mopyawuti u3 MOHMAXHbIX KOPOBOK. [ina nposodos 6 keap-
MmupHOM 311ekmpoujumke ocmaenAlime 3anac okoso 1 Mempa.

Korpga 3akoHYMTE MPOK/Ia/IKy TPOBOJA, €llle pa3 TIIATE/TbHO BCe
nposepsre. [loce 3TOr0 MoXKeTe 3alIaKaeBaTh WTPOOHI ¥ Ipy-
CTYmaTh K crefyomeMy nomeiennio. Koraa Bce nposoa npose-
JIeHBI, ¥ KOHIIBI BCEX TPYII OYAYT BUCETD IyYKOM B ITPUXOXKeEH,
caMoe BpeMs 3aHATHCS MOHTAXXOM 37IEKTPUYECKOTO LIMTKA.

DNEeKTPOINNTOK CIeAyeT IOCTaBUTh BHYTPY KBapTHUPHI, TOTAQ
KO/IMYECTBO ¥ LIEHOBYIO KaTeTOpyIO, IIPOM3BOAUTE/S aBTOMATOB M
Y30 Bbl MOXKeTe BBIOpATb cCaMM M JIETKO paCHIMPUTDh MX KONUYe-
ctBO. He 5KOHOMbTe Ha Ha4MHKe IINTKa!
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ABTOMaTOB B 9/1€KTPOLIMTKE JO/DKHO OBITh CTONBKO, CKOIBKO Y
Bac OTAENbHbIX IMHMIA C OCBEI[eHIEM 1 pO3eTKaMM. J[/14 BlIaXKHbIX
TOMEIeHMI! JKe/TaTebHO MCcnonb3oBarh Y30 mmn guddepenun-
a/bHbIe aBTOMAThl. DTY YCTPOVICTBA 3aLIMIIAIOT TIOfEN OT 3/eK-
TPOTPaBM, B C/Ty4ae MX KaCaHUA 3a OTOJICHHbIE IIPOBOJA M YaCTH
060pynoBaHNs, HAXONAIIETOCA NOJ, HAIPsDKEHNEM.

%%

ITpurnamaro NOCMOTPETh BUAEOYPOKH O TeMe «INeKTPONpo-
BOAKa» Ha npunaraemom DVD:

¢ «Kak npaBWIbHO MCIIO/Ib30BaTh TOGPOTPYOY».

¢ «VcnpITaHNA CTPOUTENBHO-MOHTXXHBIX K/IEMM».

* «Cnioco6sI coefuHeHus npoBofoB. [TpakTukar.

¢ «Mcnonb3oBaHyMe COBPEMEHHBIX KTEMMHMKOB IIPY MOHTaXe
LIATKa».
«VcribiTaHME MOHTA)KHOJ KJIEMMbI C TIOMOLIBIO 25 YTIOTOB».
«OmpeccoBKa MHOTOXXM/IBHOTO IIPOBOJIA U POBEPKa
HaJIeXXHOCTY KOHTAKTa».
¢ «Boi6bupaem u rectupyem IIXB xopoba».
¢ «McnpITbIBa€M Ha MMPOYHOCTD CAMOKJIEIONIYIOCS IUIOMAZIKY

A1 KpeIUIeHNs IPOBOZIOB».

¢ «Hacrpoiika 3/1eKTPOHHOTO TaliMepa».

* o
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3ALWUTA AOMA OT YOAAPA MOJTHAU

Kro nsobpen rpomoorsop. B npuHnmne cucreMa MoHMe3a-
LIMTHI Ha yAuB/IeHNue npocta. CTOUT 3ajjada — BCTPETUTD MOTHUIO
Ha TIOfi/IeTe K Balleil aHTeHHe VI KpBIIIe ¥ CAeNIaTh TaK, YTOOBI
OHa M3MEHWIa CBOE NIEpBOHAYa/IbHOE HAIIpaBJIeHNE ¥, CKONTb3HYB
BJIO/Ib CTEHHI, YII/Ia B 3eM/I0 psAfoM. [ToaTroMy MonHuesamura
COCTOMT 13 TP€X OCHOBHBIX 4acTell: MOTHIENPYEMHNKA; TOKOOT-
BOJIa; 3a3eM/IMTENA.

3TO NHTEPECHO 3HaTb.
MonxuenpuemHuk nonydaem ydap MOJIHUU, hepedaem ezo
LB MokoomMa80dy, a mom — 3dazemIuUMesnio, Komopwili 2acum pas-
pA0 8 monuwe 2pyHma.

ManousBecTHO, YTO M306peTaTeneM rpoMOOTBOAa (mpa-
BI/IbHee — MOJHMeOoTBOAA) 6611 rpaxkganuH CIIA Benpxamun
®paHKIMH. BONBIIMHCTBO 3HAIOT €T0 B IULIO TOMBbKO MO U306pa-
JKeHuIo Ha Kymiope B 100 gonnapos
(puc. 6.1)!!! ®paHKIMH TOCBATU
U3YYEHMIO SNIEKTPUIECTBA CEMb JIET.
[l1aBHBIM MITOrOM 3TOTO YB/IEYEHMS 1
CTaJI MOJTHMEOTBO.

B 1752 r. @®panHk1uH A0Ka3am, YTo
MOJIHUS — 3TO /EKTPUIECKUI pas-
pag. OH 3amyCTVI BO3AYILIHOTO 3Mest
C MeTaJl/INYeCKOil IVIACTUHON B Ipo-
30ByI0 Ty4y. Korga Mmomuus ymapuna
B IJIAaCTHHY, U3 Hee IMOCHINAMINCh

Puc. 6.1. Mi3secmHeiti nopmpem
VICKpBI. 6. OparknuHa
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DTOT OIBIT ObI/I OYEHD ONMACHBIM, ¥ YYEHOTO, IBITABLIETO €T0
HOBTOPUTB, Y610 Monuueit. Ho onbit momor PpaHKINHY Jl0Ka-
3aTh, TPO30BbIE TY4YM MMEIOT CTATMYECKMIA 3apsA/ ¥ YTO MOTHIA —
O4eHb MOIIHBIN pa3pAf. B ToM sxe rogy @paHK/INH yCTaHOBUII IIEP-
BbIli TPOMOOTBOJ B CTEHE JOMa.

[poMooTBOp yaB/IvBan MOMHMIO 1 6€30IIaCHO A/IA IOMa OTBO-
IWTI ee paspAf B 3eMII0. 3a OCTa/IbHbIE TOfIbI CBOEJ MHOTOTpPaH-
HOJ TBOPYECKOI! fieATeNnbHOCTY PPaHKIMH CyMeN CO3haTh KapTy
tedeHns fonbdcTpuM, M306pen IKOHOMUYHYIO NIEYKY, KO CUX TIOP
pacnpocTpaHeHHYI0 B AMepuke 1 OpaHuuy, IpUAyMan yIndHbie
¢$oHapy u ABOJHBIE OYKM IS CTap4YeCcKOif Ja/TbHO30PKOCTH, Aa
emte 651 M36pan npesupentom CIIIA.

Pacuet 3¢ pexTHBHOM MOTHME3AMMUTHI HEOOIBIIOTO OMA He
CITOXKHBI.

IIar 1. Onpenenenne BbICOTHI JoMa. I10 KOHBKY KpbIILIN IIPOBO-
RUTCS TIPOBOA, 00pa3yoLIyit eHTPATbHYIO TMHUIO TOKOOTBOJA.
OmpepiensieM BBICOTY pacronoxeHus aToit mmHuy h. dra npakru-
9ecKy BbICOTa oMa (puc. 6.2). OHa AB/IAETCS TOYKOI OTCYeTa IIPK
IUVIAHMPOBAHMM BCeii CHCTEMBl MOIHME3AINTHL. B HameMm cydae
BBICOTA ioMa cocTaBnder 11 M.

Ilar 2. Onpepenenne yrna samuTsl a. [luarpaMma npuBefeHa
Ha puc. 6.3. BricoTa foma (B HameM crnydae 11 m) o6pasyer ropu-
30HTA/IbHYIO OCh AiuarpamMmsl. ITocne 3Toro npoBoAuM BepTHUKaTb-
HYIO JIMHMIO OT 3HAY€HMA BBICOTH h BBEpX I0 ee mepeceyeHms ¢
KPMBOJi COOTBETCTBYIOLIEl KaTeropyuy 3alUThl (B HAIeM CITy4ae
III). CooTBeTCTBYyIOLIAsA TOYKE MEPECEYEHNS MOULUA HA BEPTH-
KaJIbHOI1 OCM AMarpaMMbl COO01[aeT HaM 3HaY€eHe YI/Ia 3aIUTHI 0.
B nHameMm crrydae oH coctasiseT 60°.

IITar 3. IlepeHecute 3TOT yron Ha Ham oM. Bce Bk/IoueHHbIE B
TAHHYIO 30HY 4aCTH JOMa 3allVIILEeHbl.

Illar 4. 3amyTa YacTeil AOMa, HAXOAAMMXCA BHE YI/Ia 3aIUTHI.
YacTtu foMa, HaxOfAIMECS BHE 30HBI 3allIUTHOTO YT/Ia, O/DKHBI
6BITD 3alIMILIEHBI OTAENBHO. B HallleM crrydyae He3allMIeHHOI! AB/A-
eTcsl, BO-TIePBBIX, Tpy6a. OHa umeet anametp 70 cM, JO/DKHA ObITD
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Avamertg Tpy6bl 70 cm
OKOHYaHUS KOHLKOBOIO
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Puc. 6.3. Ipachuk 3asucumocmu paduyca 30Hbl 3aWUMsl 0M 8bICOMbI JomMa
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CHab>XKeHa MONTHMEOTBOAHOM MadToi AMuHOM 1,50 M. Bo-BTOPpHIX,
YeppayHble OKHA Ha KpBlllle CHA0XKAI0TCS OTAEbHBIMY KOHBKOBBIMM
npoBofiHMKami. OKOHYaHMA KOHbKOBOTO IIPOBO/A IO/DKHBI BBICTY-
IIaTh HaJl KpbILIeil M ObITh 3aTHYTBIMMU K BepXY IO JymmHe Ha 0,15 M.
9T0 HEe06XOAMMO /IS 3aILMTHI BHICTYIIAIONIETO KO3BIPbKa OMa.

970 NHTEPECHO 3HaTb.

n 3mo npocmetiwiuti pacyem monHue3awumel 0oma. OH He y4u-
meigaem MHoz2ux ocobeHHocmeli 0OMA U y4acmka, COCmMosHUA
noussl. [loamomy pacyem 8 60see C/IOXKHLIX CY4AAX HYKHO
dosepums npogheccuoHanam. Smo aawia 6e3onacHocme.

MonuuenpueMHMKH. B psifie cydaeB B KadecTBe MOMHMENIPH-
€MHMKOB MOXXHO JICIIO/Ib30BaTh MeTa/lIN4eCKIe SleMEHTHI TPYO,
METa/ITNYEeCKYI0 KPOBIIO, KAPHM3bI, COENMHEHHDIE C 3a3EM/IUTEIIEM.
Ho moryT 6bITh ¥ clieniManbHble KOHCTPYKIMHU. B obuiem ciygae
MOJTHI€OTBOJ, — 3TO YCTPOICTBO U3 TPEX OCHOBHbIX 9/IEMEHTOB:

¢ MOJHMENPUEMHNKA, KOTOPbIII IPUHUMAET paspsis, MOTHUY;

¢ TOKOOTBOJa, KOTOPBI/ JO/DKEH HANIPaBUTh IPUHATHII pas-
PAL B 3eMIIIO;

¢ 3a3eM/IMTENsA, KOTOPBI OTHAET 3apsi 3eMIIE.

3apjaya — BCTPETUTD MOJTHMIO Ha TIO/IETe K Balllest KpbILLie ¥ CAie-
7IaTh TaK, YTOObI OHA M3MEHM/Ia CBOE IIEPBOHAYA/IbHOE HATIPAB/IEHNE
¥, CKOTIb3HYB BJIO/Tb CTEHBI, YIIUIa B 3€MITIO PANOM. MO/THMEIPUEMHNK
BCTpEYaeT yAiap MO/THNY, IIEPENAET €r0 TOKOOTBOAY, a TOT — 3a3eM-
JIUTEITIO, KOTOPBIIf TaCUT Paspsifi B TO/LIE IPYHTA.

st 4acTHOrO JIOMa 3TOTO OKa3bIBAETCSA NOCTATOYHBIM.
MonunenpueMHMK MOXKET IMETh BUJ METa/UINYECKOTO LITHIPS
(cTep>KHEBOIT), HATAHYTOrO BLO/Ib KOHbKA KPBILIM MeTande-
CKOTO TPOCa MV META/INYECKON CeTKM M3 apMaTyphl C IIaroM
sA9eeK 0ObIYHO 6-12 M.

[ina 3awumsl om npamozo ydapa MonHuu cnedyem ycmaHas-

; byabre 0CTOPOXHbI!
Jlu8ame MOTHUENPUEMHUK HA MAkKyio 8bicomy, Ymobbl 8 30Hy
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3awumel (3Mo 8ce, YMoO eMewaemcs 8 KOHyc, 8blcoma Komo-
po2o onpedensemcsa 8bicomoli MOSTHUENpUEMHUKA, a duamemp
OCHOBAHUA paseH MpPOUHOMY 3HAYeHUIO 8bICOMbI) nonadanu
8bl6paHHele 06veKMbI.

JInA TakuX MOJNHMEOTBOJOB MCIIONb3YIOT JOCTATOYHO BBICO-
KUe, CTOAIIME PANOM JIEPEBbA WM COOPYKaloT MauThl. Ho MauThI
C MONHME3AIMNTOI He BCEM II0 KapMaHY, XOTA OHM NpPU3HAHBI
HafIeXXHBIMM (a B psAJie CTy4aeB Y efMHCTBEHHO JONYCTMMBIMM), ia
Y Teii3aX OHM He o6maropaxusalor. ITosatomy yaiie Bcero mpume-
HAIOT TPOCOBBIE ¥ CETYAThle MOTHUETIPYEMHIKN.

T0 NHTepecHO 3HaTb.
' Ana cmpoenuli ¢ Hememannuueckol kposneli donycmuma
MR YNPOWEHHAA CXeMa MOSTHUE3AWUMBI.

Kmacciaeckas KOHCTpyKusa MonHMeoTBoa. Ha camom Bhico-
KOM MeCTe KpOB/IM YCTaHAB/IMBAIOT IIPY IOMOIIY iePEBAHHbIX ITOJI-
MIOPOK CTAa/IbHOM CTEP)KEHD KPYITIOTO CEYEHNSA UAMETPOM 12 MM.

MonesHblit coser.

Ez0 moxHo cdename u u3 cmaneHol mpy6el, MosbKo 0643a-
MesIbHO C 3aNasHHbIM UNU 3aKpbiMbiM Memasnnudeckol npob-
Kol mopuyom.

910 — Monuuenpuemuuk. OH IpyMeT Ha cebd yaap paspsaga
MonHun. [I1mHa ero MoXXeT BapbupoBarbca oT 20 cM Jio 1,5 M, HO
B M06OM C/y4ae IJIOLIAAb CeYeHMs 0OpalleHHOTO B He6O IITHIPA
JO/DKHA COCTAB/IATb He MeHee 1 cM? (OZHOrO KBafipaTHOrO CaHTH-
MeTpa).

OT MonHMeNnpueMHMKa MOAET TOKOOTBOJ — IIPOBOJIOKA C
PEKOMEH/IOBAaHHOI TOMIIMHONM He MEHee 6 MM.

MonesHbiii coBerT.

Ee HyXHO K MOJTHUENpUeMHUKy mujamesieHO U HA0eXHO npuea-
pums: 200 meica4y amnep 6ydym npoxodume yepe3 3mo coedu-
HeHue — He WymKa, Mo2ym u pacnsiasume.
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ToxooTBOp, CITyCKAIOT C KPBILIN ¥, IPUKPETIASA K CTEHE [IOMa
cKo6aMu, JOBOIAT 1O 3eM/IM U TMOTPY>KAIOT B Hee, I7ie Ha [IyOuHe
1-2 M 3a710)XKeH TIATE/IbHO IIPMBAapPEHHbBII 3a3eMINTeNb. B kave-
CTBE 3a3€M/IUTENIA MOXHO MCIIONb30BaTh KYCOK METa/l/IM4€eCcKOM
TPYOBI M/ JIUCT CTA/N. A €C/TU HET BO3MOXKHOCTH KOTIATh, MOYKHO
YCTPOMTD 3a3eM/IMTEND U3 3a6MTOr0O B 3eM/II0 CTa/IbHOTO TIPYTAa.
Ero nano 3a6uth Ha rmy6uHy npuMepHo 2-3 Metpa. IToapo6HO o
3a3eM/IEHUM CM. I'TL 4.

Oco6eHHOCTH 3aLMTHI IOMA C METa/UTNI€ECKOI KpOBeit. [l
060pyOBaHMs CHCTEMOIT MOTTHMESAIUTHI IOMA C METAJUIMYECKOI
KPBIILIEA, PEKOMEHIYETCA MOABECTH K IBYM IPOTUBOIONOXKHBIM
CKaTaM TOKOOTBOJI ¥ COEIMHNUTD €TO C 3a3eMINTE/LAMY (HampyMep,
BOJIONPOBOJIHO TPy6oii). TOKOOTBOJ /y4llie MPOKIAXBIBATH IO
CTEHE [IOMa, IPOTHUBOIOIOXHON BXOZY, M 3aKaNbIBaTh 3a3eM/IN-
Te/b MOfla/IbIIe OT PyHFAMEHTA M PasNMYHBIX CaOBBIX OCTPOEK.
‘ToxooTBOZ, HEO6XOMIMO 3a1130/TMPOBATh OT BHELIHE CPEfBI M CTEH
ioMa ¥1 IIOMECTUTD B TPYGy.

3T0 NHTEPECHO 3HaTb.
Yoap monHuu 8 Kpeiuly doma u3 Memasia He ondaceH npu ycso-
8UU, eC/1U NOC/IeOHAA HAOEXKHO 3a3eM/IeHa.

Hns ee 3asemMIeHNA O BCEM YT/IaM KPOB/IV KPEMAT TOKOOTBOABI
¥ COENMHAIOT UX C 3a3eMINTeNAMMU. BOPOHKY BOJOCTOUHBIX TPY6
MIPOBOJIOKOi HAMIEXXHO COEMHAIOT C KPOBJIEl, a KOHIBI TPYy6 — ¢
semieit. B aTom ciyyae ceuyeHMe IPOBONOKM TOKOBOAA HO/DKHO
6bITb He MeHee 30-35 MM2,

Boo6ue 3a3emeHne KpOB/IM HO/DKHO GBITb HE PeXe YeM Yepes
10-15 m ee mepumertpa. [IsiMoBas Tpyba 3alyIIAETCA MeTa/UIMYe-
CKMM KOJINIaKOM, TIOIK/IIOYaEMBIM K CTa/lbHOM KpoBne. Ecnu Her
KOJINIaKa, TO M0 MEPMMETPY BepXHETro Kpasd TPyOBl KIagyT 6-8-
MUUTUMETPOBYIO IIPOBOJIOKY M TaKXKe KPETIAT ee K KpOBJIe.

Oco6eHHOCTH 3aITHI FOMA ¢ KpoB/ieit n3 mmdepa. [is Taknx
KPBIUI CIIELMATMCT COBETYIOT MHYIO CUCTEMY. Bo/mb «KOHbKa»
KPOB/IM TI0 BCEi I/IMHE MPOTATMBAETCA META/UINIECKUI TPOC Ha
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[BYX A€PEBAHHBIX MOANOPKAX Ha pacCTOAHMM 250 MM OT KOHbKa, K
HEMY IPUIIANBAETCA TOKOOTBO]I, CITYCKAETCA BJO/Mb KPbILIN, IPO-
XOZIUT IO CTEHE M YXOAMT B 3eM/TI0. TOKOOTBOJ HEOOXOAMMO 3aM30-
NMPOBATh OT BHEIIHEN CPEfbl ¥ CTEH IOMa U IIOMECTUTD B TPYyOy.
ToxooTBOR MpUMasH K 3a3eM/IMTEIIO U3 CTa/IbHOTO MUCTa. CucTeMa
MO/KHA pacIoNaraThCA TakKXXe Ha pacCTOAHMM 3-5 M OT BXOfia.

Oco6eHHOCTH 3aIUTHI JOMA C KPOBIIeH U3 yepenuus. [lis
3aLIMThI YEPENMIHBIX KPBIII CTIEIMANTMCTHI COBETYIOT HAKMHYTD Ha
KPOBJIIO CETKY U3 CTa/IbHOI ITPOBOJIOKY C LIIarOM S4eVKM He 6oree
4eM 6x6 M, HO U He 0cOOeHHO JacToii (He pexe 3-4 m). Inametp
IIPOBOJIOKY WI/IY TPOCA [/ TAKOH CETKM JIO/DKEH OBITh Mpu6ImM3u-
TENbHO 6 MM. Bce CTBIKM TPOBOMIOKM TIIATENPHO IPONIAMBAIOTCAL.

3aTeM K 3TOJi CeTKe IPUCOETMHAETCA TOKOOTBOJ, KOTOPbIi 3aKaH-
4MBAETCSA 3aKOITAHHOI B 3€MJIIO CTA/IbHOM IIJIACTMHOM 3a3eM/INTENA.

ITpu Hanuyuy Ha paccrogHuu 3-10 M OT CTPOEHMA BBICOKMX
iepeBbeB (B 2 pasa 1 6oree NPEBBIIIAIONINX €r0 BBICOTY C Y4€TOM
BCEX BBICTYNAIOLIMX HaJi KPOBJIEi 9/IeMEHTOB IBIMOBBIE TPYOHI,
aHTEHHBI U T. [I.), IO CTBOJTY 6/IVDKalfIIero fiepeBa IPOK/IabIBAIOT
TOKOOTBO[,

BepxHuit koHel] TOKOOTBOJA HO/KEH BBICTYINATh Hafl KPOHOM
nepeBa He MeHee 4eM Ha 0,2 M. Y OCHOBaHMA JiepeBa TOKOOTBOJ,
IPUCOEAMHAIOT K 3a3eMInTeno. Ecnm KkoHek KpoBiIu COOTBET-
CTByeT Hanbo/bllelt BBICOTE IIOCTPOIKY, a KpbILIa HeMeTajInye-
CKas, HaJi HUM NOJBEIIMBAIOT TPOCOBBI MOTHUEIIPUEMHMK, BO3-
BBIIIAIOIUIICS HaJi KOHBKOM He MeHee 4eM Ha 0,25 M.

Omnopamu fiy1a MOMHMENIPMEMHMKA C/TyXXaT 3aKpeN/ieHHble Ha
CTEeHaX CTPOEHM JiepeBsAHHbIE IIAHKU. TOKOOTBOABI IIPOK/IA/Ibl-
BaIOT C IBYyX CTOPOH 110 TOPLi€BbIM CTEHAM CTPOEHUSA ¥ IIPUCOEIN-
HAIOT K 3a3emuTenam. Ilpu anmne crpoenns menee 10 M TOKOOT-
BOJI, ¥ 3a3€M/INTEND BBIIIONHAIOTCA TOMBKO C OAHOM CTOPOHBEI.

ITpu Hanuuuym BO3BBILIAIONENCA HaJ BCEMM 37IEMEHTaMM
KPOB/IM ABIMOBOII TPYOBI Haff Hell YCTaHABIMBAIOT CTEPXKHEBOI
MOJTHMENIPUEMHIK BBICOTOM He MeHee 0,2 M, K/IafiyT 10 KPOBJIe 1
CTeHe CTPOEHNA TOKOOTBOJ], IPUCOEAVHAIOT €TI0 K 3a3eM/IUTEIIIO.
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[Ipy HanMYMM MeTa/INYECKO) KPOBIM €€ XOTsA Obl B OJHOM
TOYKE IPUCOEAVHAIOT K 3a3e€M/INTENI0, IIPU 3TOM TOKOOTBOaMI
CITy>XaT Hapy>XHble META//INIEeCKMe JIECTHUIIBI, BOMOCTOKM U T. [I.
K KpoBie mpucoeayHAIOT BCe BHICTYIAOMIME HAJl HEll MeTasnye-
CKJe TIpeIMeTHI, HanpuMmep, fedneKTopsl.

Bo Bcex cnmy4asx MpUMEHAIOT MOTHUENPUEMHUKIN U TOKOOT-
BOJIbI AVIAMETPOM OT 6 MM, a B KadeCTBe 3a3eM/INTENA — OfMH
BEPTUKATbHBINA M/ TOPM3OHTANbHBIA SNEKTPOJ JNUHON 2-3 M,
AuaMeTpoM OT 10 MM, yloXXeHHBIN Ha ITy6uHe He MeHee 0,5 M.
JlomyckaoT cBapHble M 60/ITOBbIE COEANHEHNS STIEMEHTOB MOJI-
HJEOTBOJIOB.

dusuveckue MonHMenpueMHNKn. [ToMnmo «MexaHnIecKux»
MOJTHUETIPUEMHUKOB CYIIeCTBYIOT «pusnueckye». BoaMoXHOCTh
MICKYCCTBEHHO CO3aBaTh CTONO MOHM3VMPOBAHHOTO BO3/IyXa JaBHO
TMOZICKa3a/Ia MICIIO/NIb30BaHMe BCTPEYHOTO «INiepa» MOTTHUM B Kade-
CTBe CBOe0OPa3sHOro MOTHUENIpUEeMHMKA. [IepBble ycTpoiicTBa s
MOHM3aLyM OBIIM OCHOBaHbI Ha IPVMEHEHUM PaJiOaKTUBHOTO
U30TOIA.

IIpn mopaye HaIpAXKEHUA K TAKOMY YCTPOMCTBY MOABANCA
CTON6 MOHM3MPOBAHHOTO BO3yXa, Ha KOTOPBIN ¥ 3aMBIKaJICA
«mpep» OT rpo3oBoit Tyun. [losxe sy ycTporicTBa TpaHcHOpMu-
poBanuch B 6e30macHble MOTHUETIPMEMHMKY, paboTalolye yKe He
OT Pafi1I0aKTUBHBIX M30TOIIOB, a C IOMOIIbIO 7IEKTPOHMKH.

YacTo MONTHMY Pa3psKAIOTCA BOMM3YM BBICOKMX 0OBEKTOB, He
BCerfia Nomnajias MMeHHO B HuX. IIpudyeM BOMM3M BBICOKMX OObEK-
TOB MOJIHMM HAaO/TIOAIOTCA HECKO/IBKO Yallje, YeM B PYTUX MeCTax.
OTa 3aKOHOMEPHOCTDb OOBACHAETCSA TEM, YTO «BCTPEUHBIN TUAEP»
C BBICOKMX 0OBEKTOB KaK ObI IPUTATHBAET K cebe «IMAepOB» U3
o6aka He TONbKO CTPOTO Haji CBOEl BEPIINHOI, HO ¥ C nepude-
PUIHBIX YacTei TY4M.

OTu yHa/neHHble «TUACPhI» MHOT/IA «HE B CU/IaX» 3aMKHYThCS Ha
BCTPEYHBII WINJiEp» OT BBICOKOTO 06'beKTa. B TOTe OHYI BCE paBHO
3aMBIKAIOTCS Ha 3€MJII0, HO YK€ Ha BCTPEYHbIE «IUIEPDI» C APYTUX,
MeHee BBICOKMX 00BEKTOB.
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T0 NHTEPEeCHO 3HaTb.

n Monyuaemcsa, ymo nobaa mayma (Hanpumep, comoeol cesA3u)
06BeKMUBHO npumszusaem 6 30Hy C80€20 PAcnONOXeHus
6onbuuee yuco MonHull. 3mom ¢akm 3acmaesisem cepbesHo
3a0ymbleamsca o0 6e3onacHocmu U 2apaHMupOB8AaHHOU Mos-
Hue3aujume c8oez0 0oMa.

3aseMneHNe MOMHMEOTBOAA. B moboM cnyyae — Kak As
«BHELIHEN», TaK U [Id «BHYTPEHHE!» MOMTHUE3ALUTH — OYEHb
Ba)KHA POJb 3a3eM/ICHMUA.

Byabre ocTopoXHbi!

; nekmpo0bl 00/KHbI 3a2n1ybnameca mak, Ymobbl docmueame
8/1GXKHbIX C/10€8 NOY8bI, UHAaYe He Bydem 3a3emsieHus KaKk mako-
8020.

Cuna ToKa, IPOTEKAIIEro 0 MOTHUEOTBOLY, B CBOEM MaKCH-
myme moxeT gocturath 200 000 A. ConpoTuBrenne ke 3azemie-
HMA MOJIHMEOTBOJIA He JO/DKHO npeBbimarh 10 Om. B ntore Hanps-
XX€HME, BOSHUKAIOIIEE B MOTTHUEOTBOJIE, MOXET HOCTUTHYTh 3Ha-
YUTENBHO GONbIIElT BE/IVYMHBI, YeM HanpshKeHye Ipo6os.

. ByabTe 0CTOPOXHbI! :

B cnyyae He coscem npasusibH020 3asemsieHus (npu Komo-
POM MOK «He ycnesaem» yxoOUmb 8 3em1i0) usiu NpU ONACHOM
CONUXeHUU camoz0 MOJTHUEOMB00a C 3aujuujaemMbiM obvek-
mom, npou3otidem npo6oli — mok 6yoem «cmapamascsa» 3am-
KHYmMbCA Ha 8HymMpeHHUe KOMMyHUKayuu doma (Ha 3nekmpo-
nposodKy, mpy6sl omonsieHuA um. n.).

Oco6eHHOCTH KOHCTPYKIIMM 3a3eMInTeNneif. 3aseMInTenu
(anmexTpoABI) CITY>KaT A/ OTBOAA MOMTHMY B TPYHT. OHM JOMKHBI
00nafiaTb Ma/IbIM YR€NbHBIM CONPOTUBIIEHNIEM, KOTOPOE B OCHOB-
HOM 3aBMCHT OT COCTaBa ITOYBHI, €€ BIaXXHOCTH, TEMIIEPaTypsl 1
HpYTUX PaKTOpOB.

BepTukanbHble 3a3eM/INTENM IPUMEHAIOT NP CyXUX TPYHTaX
¥l HU3KOM YPOBHE I'PYHTOBBIX BOJI B BUJI€ 2—3 METPOBBIX MeTall-
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NIMYECKUX CTEPXKHEl, BOUTBIX Ha pacCTOSHMUHU OKOMO 3 M [ipYT OT
ApYyra U COEAMHEHHBIX MEXAY c060it Ha ITy6uHe He MeHee 0,5 M
MIEPEMBIYKOI, B CEpEfiMIHE KOTOPO MTPUCOEAVHEH TOKOOTBO.

TopusonranbHble 3a3eMMUTENN — 3TO YIOXKEHHBIE Ha ITyOuHe
He MeHee 80 cM ymHHbIe (3-5 M) MeTa/MYeckue npodum (mpo-
KaT): CTa/llbHasg apMaTypHas IPOBONOKA AyaMeTpoM 15-20 MM,
TIO/I0COBAs CTa/lb CeYeHMeM He MeHee 160 Mm? (40x4 MM), yronku
¢ WupuHOi M0NO0K 40-50 Mm. IIpMMEHAIOTCA OHY NIPU BIIAXKHBIX
N0YBaX, BbICOKOM YPOBHE IPYHTOBBIX BOJ| (MeHee 1,5 M), Ha TOp-
sHNKax.

MonesHbin coBer.
el 3asemaumenu pexomendyemca yKnaowieame nodansuie (He
MeHee 5 M) om npoxodos (Kpeilblya) U newexooHbIX JOPOXeK.

VicnonbsoBanue nepesbes 1A MomHMe3samuThl. Ecnu psagom ¢
JIOMOM W/IH XO3ACTBEHHBIMM IOCTPOJiKaMu (B mpemenax 3-10 m)
UMEIOTCA BBICOKME JiepeBbs (15-20 M), UX MOXKHO MCIIONb30OBATh
IV 060pyNOBaHMA OFHOBPEMEHHON MOHME3AIINTDI BCEX CTPOE-
HUI, HaXOAALMXCA B 3TO 30HE.

Jlpyroit BapuaHT KOHCTPYKIIMY MOTIHMETIPMEMHNUKA, KOTOPBII
Jalre BCEro BCTPEYAETCs B IPAKTHUKE [/IA 3aLIMTHI IOMA OT YAapOB
MOJIHUY, IPEACTABAET COOO0I Ma4TY, BBITOMTHEHHYIO U3 TBEPABIX
nopox fepesa. Ee inHa B 3aBUCHMOCTM OT PacIIONIOXEHNUA Ha
iome MoxXeT 6bITh OT 3 1o 6 M. JKenmatenbHO, YTOGBI BepXHAS TOUKA
MOJIHMETIPYIEMHIKA BO3BbIIIA/IaCh Hafli KOHPKOM JIoMa Ha 2-3 M.

K BepxHeit 4acTy MauThl KPENUTCA METa//INYECKIIL CTEPIKEHD.
9TO MOXeET OBITh YTO/NIOK, IPOBOJIOKA AMAMETPOM 5-8 MM MM
OTpe30K TPy6sl AmameTpoM oT 10 50 15 MM, KOTOpble IPUHMUMAIOT
Ha cebs yiap MOMHMM, a 3aTeM II0 TOKOIPOBOASLIEMY TIPOBOXY
OTBOJIAT €T0 K 3a3€MJIUTENIO, HAXOAALIEMYCS B TPYHTe.

[lnamMeTp TOKOOTBOAIAILErO IPOBOAA — HE MEHEE 5 MM, 3aKIIO-
YeH B HA[IEXXHYI0 U3O/ALMIO U IO/DKEH 06/1afjaTh XOpOoILeli IIPOBO-
AMMOCTbI0. Jlydiiie BCETO /1S 9TUX Iiefeif OAXOAUT MEFHBII IPO-
BO[,.
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MonesHbiN coBeT.

Bce cucmembi monHue3awumel He06xo0UMO pe2yiAapHO 0CcMa-
mpugame u npu Heob6xooumocmu 0eslame peMOHM UJU 3aMe-
HAMb omaesnibHble 3/1eMeHMebl. B cyyae Heobxodumocmu
3aMeHbl 371ekmpodo8 8epMUKAILHO20 3a3eM/Iumens, Uesecoo-
6pasHo He ydaname nospexoeHHble 0emasu, d BKoname pAoom
HOBbIl 3a3emsiumesib, NPUCOeOUHUB e20 K obwemMy mokoom-
800y.

dneMeHTHas 6a3a BHENIHE MOTHUE3ALUTHI. 3a/jaya BHEIIHEN
CHCTeMBI MOJTHME3AIINTBI — Ha JIONI0 CEKYH/{bI paHblIle HETIOCPES-

Puc. 6.4. 2nemeHmei 8HewHel MOJIHUE3AWUMBbI:

1 — 2pomMoomeod; 2 — depxxamesib NPOBOJIOKU HA KOHbKe; 3 — KpbluHbie depxxamenu
0 Kabens; 4 — Oepxamesiu NPOBOSIOKU; 5 — Oepxxameniu CMepXHSA; 6 — KNemMmbl
8000CMOYHO20 Xenoba; 7 — Knemmol I 6bicmpo2o coeduHeHus Vario; 8 — kpecmosol
coeduHumens; 9 — Knemmol; 10 — panvy-knemmel; 11 — xomymel 0715 6000CMOYHO20
xenoba; 12 — coeduHUMesIbHble U nepeMbiKaloujue 1eMeHmsl; 13 — 6800HbIe WMbIPU
3a3emneHus; 14 — KOHMPObHble COEOUHEHUS; 15 — KOHMYp 3a3emM/eHus;

16 — KOHMpObHbIe d8epybl; 17 — xoMymbl 015 8000cmMoYHOU Mpy6bl
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CTBEHHOTO KOHTaKTa Y/IOBUTb paspsj MOTHUM U OTIIPaBUTh €TI0
110 TOKOOTBOAAM Ha 3a3emieHue. CucreMa BHELIHEN MOTHMUE3a-
IMThI, OPTaHN30BaHHAA M0 IPUHLMITY MOTHAETIPYEMHON CETKM,
NPOEKTUPYETCA MHAMBULYATBHO HOJ, KKl KOHKPETHBIA JOM.
Marepuan KpoBeNbHOTO MOKPBITHA, YTO HAK/IOHAa KPOB/IH, Pa3-
Mepbl CTyXOBBIX OKOH, pasMepbl MaHCApAHBIX OKOH, Halnu4ue
aHTEHH, MaTepyan BOZOCTOYHBIX CUCTEM, CIIOCOO MX MOHTAaXa,
KOJIMYECTBO TPY6 U MX pa3Mepbl — BCE 3TO ¥ MHOTOE APYTOe MMeET
3Ha4eHMe Py IPOEKTUPOBAHUY NTOKOOHOI cucTeMsl (puc. 6.4).

B 3aBMCMMOCTM OT MaTepyana KpOB/IM MOTTHUETIpYEMHAs 9acTb
MOXeT OBITb BBIIIONIHEHA U3 CTIEAYIOLIMX MaTEPHUAIIOB:

¢ OIMHKOBAHHAs CTaJlb;

¢ ATIOMUHUI;

¢ Mefb;

¢ Hep)XaBemwllasa CTab.

Ha kpoBrie Bce 3aKpenaeTcs ¢ IOMOIIBIO CIIeLVIaTbHOTO Kpe-
T€XXa, Pa3HOro A7 KaXK/[OTO TUIIa KPOBEIbHOI'O MOKPHITHS, KaK 110
MaTepuany U3TOTOBJIEHN A, TaK 1 MO CIIOCO6y ero MOHTaXxa. ITo
TMI03BO/ISAET CO3/IaTh COBPEMEHHYIO KOMIIIEKCHYIO CUCTEMY, OTBe-
YaIOI[YI0 CAMBIM XKEeCTKUM TPeOOBaHMAM 10 6€30IacHOCTY M 3CTe-
TUKM BHELIHETO BUJIA, YYUThIBAsA BCe OCOOEHHOCTH BALIETO OMA.

K anemeHTaM BHEIIHEl MOTHME3AIUTH OTHOCATC:

¢ T'POMOOTBOJBLL;

* Kabe/IbHbIIT BBOJ Yepe3 KpbILIY;

KpbILIHbIE iepXKaTenu J/is Kabers;

Kabe/bHble KPOHIUTEMHBI;

AepXaTenu CTEPXKHS;

K/IEMMBI;

KJIEMMBI [/ OBICTPOTO COeAMHeHNs Vario;
KpeCTOBOJI COe{THUTEIIb;

K/IEMMBI;

¢anbl-K1eMMBI;

XOMYTHI /ISl BOFOCTOYHOTO Xenmoba;
COEIMHNUTENbHBIE U TTePEMBIKAIOLINE JTIEMEHTBI;

* & 6 6 6 6 6 0o 0 o
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¢ BBOJIHBIE IITHIPY 3a3€M/ICHNS;

¢ KOHTPO/IbHBIE COEAMHEHNS;

¢ KOHTpPO/IbHbIE IBEPIIDI;

¢ XOMYTHI [i/isi BOROCTOYHOI TPYOBL.

HekoTtopble 13 3THX 571eMEHTOB ITOKa3aHbI Ha pUC. 6.5.

OneMeHTHas 6a3a cCUCTeMbl BHYTPEHHEN MOTHME3AlIUTHI.
PaccMOTpMM 4acTHBI oM (puC. 6.6). BHyTpeHHAs cucTeMa COCTOUT
13 LIMHBI BbIPaBHMBAHKA [IOTEHIUATIOB, KOTOpas 00 beANHAET BCe
IPOTSDKEHHbIE META/UTOKOHCTPYKIINM IOMA, M PaspATHUKOB. 3afiada
PaspARHUKOB 3aK/TI0YAETCA B HEMTPANM3ALMI UMITY/IbCA TI€pEHa-

3 u K

Puc. 6.5. OmodenbHble 31eMeHMbl 8HewHel MOJTHUe3awumeol:

a — MOJIHUeNpUeMHbIl cmepxeHb; 6 — Kpya/bili NDOBOOHUK; 8 — KpOBeJIbHbili depXamenb
NPoBOOHUKA; 2 — KPOBesbHbIl depXamerib NPOBOOHUKA; 0 — YHUBEPCAsIbHBIU coeduHUMeb
6bICMP020 MOHMAXKA; € — KNeMMa-0epxamers Ha Xenobe 6000CMoKa; X — depxament
NpoBodHUKA; 3 — XoMym-Oep)amesib Ha mpy6e 8000CMOKaA; U — K/IeMMHbil coeduHUMenb;
K — NPOMEXymoYHbili coeduHUMeb
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Puc. 6.6. BHympeHHAaa cucmema MOTHUE3AWUMbl YACMHO20 00Ma:
1-2 — ycmpoticmea monHuesawumel Lightning-Controllers u 2po3opaspadHuku;
3-6 — cucmembl 3awumel 31ekmpocemeti;

7-10 — cucmeme! 3auumel UHGHOPMAYUOHHBIX U C8A3HbIX cemeli

IpsDKEHA, TIONA/IAOIIEro B Balll IOM IO TMHMUSAM 9/IeKTponepeaay
VT CUCTeMaM KOMMYHuKamit. Takum 06pa3oM, oCyiecTBaseTcs
3allUTa BCEX 3MEKTPONPUOOPOB B lOMe ¥ BCell 37eKTPONPOBOAKK
OT Mo60ro BN VMITY/IbCHOTO TIepPEHAPSDKEHNSL.

K cucremaM 3amuThl OT IepeHANPSKEHNA OTHOCATCS:

¢ ycrpoiictBa monHuesamuThl Lightning-Controllers;

¢ rposopaspaguuku (B);
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CUCTEMBI CTIeXeHNs 3a paboToit;

KaTymKy (MHAYKTUBHOCTH);

CHCTEMHBIE pelleHNS;

orpaHuunteny Hanpspkerus (C);

¢oroperne;

YCTPOMCTBO KOHTPONA M3OMALMY M  OTpaHMIMTENei
ISOLAB;

YCTpOJCTBO perucrpauyy Toka npo6os Peak Current System;
orpaHmunTeny Hanpspkerus (D);

YCTPOIICTBA 3aLUMThI IMHUI [IEPEAaYN JaHHBIX;
YCTpPOIICTBA IPO303aLUTHI;

3aIUTHbIE KIEMMBI;

yCTpO#CTBa OTBOJA C ICKPOBBIM IIpOMEXYTKoM Parex;
3allMTHBIE ICKPOBbIE TPO30Pa3PAFHMKIA.

CHCTeMaM BbIpaBHMBAHMA IIOTEHIMANIOB OTHOCATCS:
IIVHBI /I BIPaBHMBAHMA NOTEHIIMA/IOB;
3a3eM/IAIONIE TIOIOCHI;

3KMMBI 3a3€M/IEHNA (XOMYThI);

K/IEMMBI;

3aKMMBI 3a3eM/IAIOLINX K/IEMM;

Aep>KaTesb INIOCKOTO MPOBOJHMKA.

OIIB pasnbix yposHzeii B, C, D nokasansl Ha puc. 6.7.

Puc. 6.7. OlB pa3Heix yposHeli B, C, D
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Kak 3amuTuTh TeleaHTEHHY OT yiapa MOMHMUM. Vickpa «po-
6uBaeT» Ha TOM YYacTKe, I/ie PaCCTOSHUE MEXLY «ITIOCOM» U
«MMUHYCcOM» Kopode. [ToaToMy MONHNS, KaKk IPaBNUiIo, YAapsAeT B
OT/Ie/IbHO CTOsAIIME 06beKTHI, KOTOpbIe MOOMIKe K Heby, Bpofe
BBICOKOTO JiepeBa VIV aHTEHHBI BaILleTo oMa. 3aMedy TakKe, YTO
€CTb Y 9/IeKTpUYeCTBa IPUPOLHas M060Bb K MeTamny. Ecnu Hebec-
HOI! VICKpe TIPeflOCTaBUTh BLIOOP MEX/Y CTaTbHBIM MM AepPeBsH-
HBIM CTONIOOM, IIpY IIPOYMX PaBHBIX YCTIOBMAX €€ TOTAHET «Ha
JKe/IE3HEHBKOE.

PaccmoTpuM cirydait, ecriu pAgOM ¢ aHTEHHON HeT MOTHUEOT-
Bofja. KoMHaTHBIe TeNeBM3MOHHBIE AaHTEHHBI B TPO303aLINTeE HeE
HYXHAaTcs. UTo KacaeTcss HApY>KHBIX aHTEHH, TO HEOOXOAUMOCTh
B 3alllMTe ONpeeNAeTCA MECTOM X YCTaHOBKM.

ByabTte oCcTOPOXHbI!
; B 2pososawjume HyxOaiomca ece eHewHue MesleaHMeHHbI,

Komopble He pachoOJ10X<eHbl 8 30He Oelicmaus mosiHueomaooa.

T. e. ecnin Hapy>kHas aHTeHHAa HAXOAUTCS BO/IN3Y BBICOKMX 37a-
HUIL ¥ COOPY>KeHMI1, 060pyFOBaHHBIX MOTHUEOTBOLOM (Hanpumep,
Bo371e $abpuuHOIT TPYOBI, BLICOKOTO JOMA, MaYThl TIEpPeaIOLeit
PafiMOCTaHIMN U T. I1.), YCTPOJCTBO 3aIUTHI OT MOTHUY YCTaHaB-
nuBaTh He o6sA3aTenpHO. ECIM aHTeHHa ycTaHOB/IEHA Ha KpbIile
OTJAENbHO CTOAILETO (jaXke OHOSTAXKHOTO) OMA WV Ha 3FaHUH,
KOTOpO€ BbIllle OKPY’KAIOI[MX JOMOB, MO/IHMe3aluTa Heobxo-
AuMa.

ByabTte ocTOpOXHbI!
; Memannudeckue mMaymel, Ha KOMOPbLIX YyCMAHABNUBAIOMCA

aHmeHHsol, 0683amenibHO G0MKHbI 3a3eMIAMbCA.

Jlyqymas MonHMe3alUTa — MeTa//IMYeCKNil 3a0CTPEHHBI
IITHIPb, YCTAHOB/IEHHBI/I Ha BepUIMHE MayThl (OCTpye WITHIPA
HO/DKHO XOTsA ObI Ha 1,5 M 6bITh Bhille anTeHHBI). [lITanra Tere-
BI3JIOHHOVI aHTEHHBI, TOJK/TI0OYeHHAsA K KOHTYPY MOTHUESAIUTHI,
u3obpaxceHa Ha puc. 6.8.
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B ByabTe ocTOpOXHbI!

Bce coeduHenrus 8 cucmeme 2po3o-
3awumel HeO6X0OUMO 86INOJTHAMb
MAaKCUMAnbHO HAOEXHO: C NOMO-
Woelo ceapku, nalku unu, 8 Kpad-
Hem cJ1yyae, ¢ nomowpio pe3bbo-
8bIx coeduHeHUuU.

CucreMa MOJTHME3AIMUTHI He MO/KHA
HapylaTh HOPMaJbHYIO pabOTy Te/leBHU-
3MOHHOM aHTEHHBI.

Cnyuaii 1. AHTeHHa pacmonaraeTcs
Ha 3a3eMJ/ICHHO METa/l/IN4IeCKOM KpBhILIE.
Ee 3asemnenue obecrneumBaeTcsa coenn-
HeHMeM HIDKHeEN 4acTU MeTalNnuvecKon

MauThI C KPOBIEI. Puc. 6.8. llimanea
“ menesusuoHHou
Cnyyait 2. B aHTeHHe IPUMEHACTCA B 0000 oo venman

kadectBe YCC netnesoit Bubparop. OH B K KoHmypy

CBOEI1 CpefjHeit TOUYKe COEeRMHEH C MeTall- MonHuesawumel
JIMYECKOM CTPENION, a CTPeia C METANINIECKOM MAYTOl, TO3TOMY
HeOOXOMMO 3a3eM/IUTD MAdTYy.

ITpoBop TOKOOTBOAA AO/KEH MOAKIIOYAETCA K TOUKE HYIEBOTO
TIOTeHIa/Ia aHTE€HHbI, KOTOPOV MOTYT OBITD:

¢ cepeqyHa Hepaspe3aHHON TPYOKM METIEBOro BUOPATOpa;

¢ CcepeqyHa IIYHTA AMAMIA30HHOTO IIYHTOBOTO BUOpPATOPa;

¢ KOPOTKO3aMbIKalol[as IepeMbIuKa 4eTBEPTbBOTHOBOIO MO-

CTHMKA Pa3pe3HOTo IMHETHOTo BIUOpaTopa;

¢ MeTannM4ecKas CTpena uT. [i.

IIpy OTCYTCTBMM TOYKM HYZI€BOrO NMOTEHLMAaNa B CXeMY
aHTEHHbI HY>KHO BKJTIOYAaTh APOCCENDb GOMbIION MHAYKTUBHOCTH,
KOTOPbIif IIOACOEAMHAETCS K CIIeLaZIbHbIM K/IeMMaM aHTEHHbI. B
3TOM C/Iy4ae CepefiiHa OTBOAA APOCCcens GyfeT TOUKOi Hy/IeBOTO
HOTEHIIMana.

Cnyy4ait 3. MauTta aHTeHHBI [iepeBsAHHasA, CTOUT Ha 3emie. Ilo
Heil He0OXOAMMO TIPONOXKUTD TOJICTBIN MERHBIN (MOXKHO CTa/lb-
HOJ) IPOBOJ, TOKOOTBOJA M/IM META/IIMIECKYI0 IIMHY [UaMETPOM



150 CoBpemeHHanA INeKTpoceTb

He MeHee 5 MM. DKpaH Kabe/ls CHIDKEHMA TakoKe JO/DKEH OBITh coe-
AMHEH C TOYKOJ HyNeBOTO NOTEeHI[Ma/la aHTeHHbI. BTopoit koHen
TPOBO/ia 3a3eM/ICHN JIO/DKEH OBITH COeAVHEH C 3a3eMIUTENEM,
B Ka4eCTBe KOTOPOTO MOXET ObITh MCIIONB30BaH KaK caM IIPOBOJ,
MWK IIMHA, TaK ¥ CIeLManbHO 3aKONaHHbIe B 3€M/TI0 MeTaInye-
CKMe JieTasnn.

Ciyyvaii 4. AHTeHHa yCTaHaBIMBAETCA HAa HEMETA//IMYECKYI0
Kpbiy. B aToM cy4yae MeTanmmyecKyio MauTy HY>KHO COEMHUTD
B ee BEpXHeil YaCTU ¢ SKpaHaMM Kabeseil ¥ ¢ TOYKOI HY/IEBOIO
MOTeHIIMa/Na aHTeHHbl. K HIDKHEl 9acTy MayYThl HY>KHO MOAKIIIO-
9UTh IIPOBOJI TOKOOTBOJIA, IIPOTIOXKNMB €r0 BJONb CTEHbI IOMa, U
3a3eM/INTD, YIOKMB II0 IHY TpaHuIen Ha mrybune 1 M. Ilpu atom
JUIHA TOPMU3OHTA/IbHOTO 3a3EM/IAIONIEr0 OTBOAA JO/DKHA ObITh:

¢ 114 ITIMHUCTOM TOYBBI — HE MeHee 2 M;

¢ [UIA CYITIMHKA — 4 M;

¢ 114 YepHO3eMa — He MeHee 6 M;

¢ 1A KaAMEHUCTOM mouBbl — 10 M;

¢ 714 IECYAHOM TTOYBBI — 12 M.

CnenyeT OTMETHTB, YTO 3a3eM/IATh HEOOXOAVIMO TONTBKO MeTal-
JMYecKme YacTy aHTeHHbI. Heb3s 3a3eMATD ek Tponpu6ops! 1
3NMEKTPOU3JENNA, Y KOTOPHIX IIACCH COEAMHEHO C ONHUM M3 IIPO-
BOJIOB IIMTAIOLIEN CET IEPEMEHHOTO TOKa.

ByAbTe OCTOPOXHbI!
; Ecnu makoe u3zdenue okaxemcsa cOeOUHEHHbIM C He3a3emsieH-

HbIM Npo80AOM Cemu, MO NpucoedUHeHUe 8HEeWHe20 3d3emle-
HUA npusedem K KOPOMKOMY 3GMbIKAHUIO.

IpocreimmMy 3a3eMIUTENAMI MOTYT ObITH MeTa//INYeCKue
JIACTBI, TIPEAMETHI, MCTIONb30BABLINIACA B X03s/1CTBe (Tasbl, Beapa
M T. 1.), TPYOBI, TONCTBI METAINYECKMIT IPOBOJ U JP.

Jinsa ycrpoiicTa 3a3eMeHNA BONM3Y [OMa NI MECTA, A€ yCTa-
HOBJIEHA aHTEHHA, BHIPbIBAETCSA AMa IyOMHOI 10 2 M, B Hee ITOMe-
IaeTCs 3a3eM/INTeNb, K KOTOPOMY IIpefBAPUTENIbHO YKe IpUBapeH
CTa/IbHOM ITPOBOIHMK AMaMETPOM He MEHee 5 MM.
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Ecnu B xauecTBe 3a3eMINTENS UCTIONb3YETCA CTANbHON NPO-
BOJI, TO HEOOXO/[MMO 3aKOIATh €TI0 B BUJIe MOTKa AMaMeTpoM 1 m
Ha Imy6uny 2 M. JInuHa mpoBofia B MOTKe JIO/DKHA OBITh He MeHee
20-25m.

3a3eMmnTeNIeM MOXHO CYMTATh OTPE30K TOIICTOCTEHHOI TPYOBI
fmnHOM 1,5-2 M, 3aKomaHHBIA Ha Ty6uHy 2-3 M. Bo Bcex cny-
9aAxX KOHeIl IPOBOJHMKA OT 3a3€M/INTENIA, 3aKOMIAHHOTO B 3€MIIIO,
MOXXHO YKPEINTDb Ha CTeHe JoMa C IOMOIIbIO CK0O, K HEMY B [ia/b-
HeifllleM IPUCOeNVHAETCSA IPOBOJ 3a3€M/IEHNA OT AaHTCHHBI.

%%

IIpurnamaro MOCMOTPETh BIICOYPOKHM ITO TeMe «3amuTa foMa
OT yiapa MOTHMM» Ha mpuiaraemom DVD:
¢ «Kak mpoTMBOCTOATH MOLHBIM BbICOKOBO/IBTHBIM MIMITY/IbC-
HBIM IIOMEXaM».
¢ «[logkmoyeHre 11 [UATHOCTMKA OTPAHNYNTEN BapMCTOPHO-
ro cepun OIIB».
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OCBELLEHVE COBPEMEHHOM
KBAPTUPbI U AOMA

Bbl60p CBETWIbHUKA B 3aBUCUMOCTH
OT NOCTaBNEHHOI 3a4aun

CBeTHM/IBHUKY IPAMOTO CBeTa NpefHa3Ha4YeHbl /IS TOMelle-
HIA C HeBBICOKMMM IOTONMKaMy. Kak npaBuiio, 3To 06519HbIE TOTO-
JTIOYHbIE V/IM BCTPOEHHBIE B TIOTO/IOK IIpr60pbl. OHM OTIMYAIOTCS
9KOHOMMYHOCTBIO IIPY CO3[AHMM MECTHOTO OCBELeHNs A/Is YTe-
HUA ¥ paGOTHI MM TIPY OACBETKE KAPTUH, CKYIBITYP M T. .

CBeTWIBHMKY PAcCeAHHOTO CBeTa MMeEIOT Hanbosee BBICO-
kuit koadduumenT nonesnoro feitctus (KIIM) u nogxomsr s
obmero ocseiennsa. OHO OTIMYAETCA PaBHOMEPHBIM pacIpe-
ieTleHneM APKOCTH CBETa, OTPAXKEHHOTO OT MOBEPXHOCTEI! CTEH,
MOTO/NKA ¥ TO/Ia, MATKMMY TeHeo6pa3yoIMMy CBOJICTBAMMU U
HOBBIIIEHHO HACHIIEHHOCTBIO CBETOM, YTO Ba)KHO /I/Is CO3aHuS
3putenbHOro KoMpopra. Ho ecu B 1jBeTOBOI raMMe MHTepbepa
IpeBalNpYIOT TEMHBbIE TOHA (0CO6EHHO MOTONKA U CTEH), TO /IS
TAaKMX CBETU/IbHUKOB IIPU/ETCS CTABUTH 60/Iee MOLIHBIE TAMIIBL.

ITpu nokymKe CBeTM/IbHMKA HEOOXOAMMO MIPOBEPUTD ero pabo-
TOCHOCOGHOCTD, HaJIeXKHOCTDb KPETUIeHNsI fieTajielf, HACKOTIBKO JIETKO
yCTaHaBMBAETCS TAMITA B IIATPOHE U €CTh /M IPOCTOI AOCTYII K /1aMIIe
¥ BHYTPEHHMM TIOBEPXHOCTSM, TPeGYIOLIMM PETyIAPHOI OYNCTKHU.
CrepyeT OMHNTD, YTO 607Iee TBEpAble MaTepyaIbl, MMEIOLIVE TIaj-
KYI0 ITOBEPXHOCTB, MEHBIIIE 3aTPA3HAIOTCS U TIPOILLE MOIOTCS.

CBeTH/IBHMKH OTPAXEHHOTO CBETA CO3JAI0T Hanbomee KOM-
dopTHOE ¥ paBHOMEPHOE OCBellleH e, TOTHOCTBIO COOTBETCTBYIO-
Iee HOpMaM TI0 OTPaHMYEHMIO TI0Ka3aTerelt crernsiero ¢ dexra
1 fuckoMdopTa, XOPOILIYI0 HACHILEHHOCTb CBETOM, COYETaHNE C
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BEPXHIM M/IY GOKOBBIM JHEBHBIM CBETOM. [I/Is IOBBILIEHNSA KO-
HOMMYHOCTH OCBellleHVsI HeOOXO/MMa OT/eNKa OTOMKA C MAKCH-
MaJ/IbHBIM KO3 QULIMEHTOM OTPasKEHMUA.
ITpaBuna nogbopa cBeTM/IBHUKA
IIpu BbIGOpE CBETU/IBHMKA YUMTHIBAIOT:
¢ YCTIOBMSA OKPY)KAIOLIeit Cpenbl;
¢ Tpe6OBaHMA K XapaKTepy CBETOPACIIpeNe/IeHNS;
¢ 3/1eKTPO6E30MaCHOCTb;
¢ 5KOHOMMYECKYIO 11e7IeCO06Pa3HOCTD.
B kBapTMpax u KOMHaTax ¢ HU3KVIMY IOTO/TKAMM PEeKOMEH/Y-
€TCS TIPUMEHATD:
¢ CBETW/IBHUKY, TIOCTPBI C KOPOTKUMY ¥ PeTYINPYIOMMMUCS
IITaHTaMM, IIHYPaMM;

¢ TOABECHI C IVIOCKMMM PaccenBaTe/IsIMU, TOFOOPaHHBIMU TI0
[IeKOPaTMBHOJ pacLBeTKe, COOTBETCTBYIOIIEN LIBETY CTEH
XKIIOTO TIOMEILEHIIS;

¢ IIOTO/IOYHbIE CBETH/IbHVKY U IUTaOHBI C IEKOPATUBHOI OT-
TIETIKOM.

JI7151 IpOCTOPHBIX KOMHAT M KBapTHP C BBICOKMMU ITOTONTKaMM
HIOZIOAAYT:

¢ MHOTOPOXXKOBBIE TIOCTPBI;

¢ IeKOpaTHBHBIE TIOABECHBIE CBETVU/IBHIKM C OONMBIINM KOMK-

4ecTBOM (3-5) paccenBarerneit.

Jins co3maHus yiota ¥ 06CTaHOBKH, CIIOCOOCTBYIOLEN OTABIXY
Je/I0BeKa I10CTIe TPYAOBOTO JHSA, Y4eObl, YTEHNIO XyR0XKeCTBEHHO
JINTEPaTypHl, IPUMEHSIOT CBETIIBHUKY IS MECTHOTO OCBelle-
H¥A. BapiaHTOB UCIIONHEHMS CBETHIBHUKOB MECTHOTO OCBellle-
HMSA OYeHb MHOTO.

MonesHble coBeTbl
no opraHun3auunm npasuibHOro oceeleHnA

KOM(bOpTHOCTb COBPEMEHHOTO XUJIbSA HEOTAENMMA OT Kade-
CTBCHHOI'O OCBCILICHNA. HpM 3TOM I/Ia3a He NO/DKHBI IIepeHanpia-
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ratbcs ¥ ycTaBaTb. OKa3bIBaeTCsA, YTOOBI JOCTHYD 3PUTENHHOTO
KoMbOpTa, Hafio BBIfEP>KaTh Ha ONpeJie/IeCHHOM YPOBHE MHOTO
CBETOTEXHUYECKMX ITapaMeTPOB:
¢ ONTMMANIbHYIO OCBEILEHHOCTD;
¢ MMHUMAaJIbHOE ClIensAliee feliCTBIE;
¢ TpaMOTHOE paclpefiefieHN e APKOCTH CBETa 110 OCHOBHBIM I10-
BEPXHOCTAM;

¢ IpaBWIBHYIO IIBETONEpefady U TeHeobOpasoBaHme. A obe-
CIIEYUTD BCE 3TO MOMOTYT IPAaBIIbHO BBIOpaHHBIE ¥ pa3Me-
IeHHbIE CBETU/IbHUKIL.

C u3MeHeHMeEM APKOCTH CBETA, OTPAXKEHHOTO OT 110714, CTEH U
IIOTOJ/IKA, MEHAETCS 3pUTENbHOE BOCIIPUATHE IIPONOPLIMIL TOMe-
LIEHUs, IO9TOMY, BAPbUPYA APKOCTb, MOKHO «KOPPEKTUPOBATb»
o6beM moMeleHNA. A TO, KaK MbI BoCIIpiHuMaeM ¢GopMy mpeq-
MeTa, OKa3bIBaeTCs, 3aBUCHUT OT APKOCTH OT/ENIbHBIX €T0 MOBEpPX-
HOCTeI1 ¥ OT pacnpefe/ieHus 06pasylonuxcsi Ha HeM TeHeit. 3HauuT,
CBET MOXKET «YTIPaBIATb» GOPMOIL 06 BEKTOB, YBETNIMBATD MK, K
COXKa/IEHMIO, YMEHBIIATD UX BHIPA3UTENBHOCTD.

[l1aBHOe 37iech — MpaBU/IbHO BHIOpAaTh HaNpaB/eHNe MafIAl0-
HII€r0 CBETOBOro NOTOKa. Ec/ii 06beMHblI! IpeIMET paBHOMEPHO
OCBETUTDb CO BCEX CTOPOH, OH MOXKET Ka3aTbCA IVIOCKMM, TaK Kak
TPy pacCeAHHOM OCBellleHuM 06 BEMHOCTD TepsieTcs. VsBecTHO,
4TO I{BET 3MOILIOHA/IbHO BO3JENCTBYET Ha YenoBeKa. [loatomy
CleflyeT YYUThIBaTh, YTO BOCIIPUATIE OJHOTO ¥ TOTO K€ LiBeTa
MOXXET CM/IbHO 3aBMCETb OT K/IMMATa MECTHOCTH, a TAKXKe OT IpU-
BBIYEK M BKYCOB 4enoBeka. Tak, B )xypHane «/oeu Bawezo doma»
(Ne7/2000) MapuHa TabakoBa faeT pAf MONE3HBIX Y MHTEPECHBIX
COBETOB IO ITPABI/IbHOI OPTaHU3ALVIM OCBEILEHNS B JOMe.

Coser 1. TeMHBIIT TOTONOK KaXkeTcsA 6oee HU3KMM, a CBET-
Nblit — BBICOKMM. CIMIIKOM CBET/IbIN ION «CHMXXAET» BBICOTY
nomeleHns. bonee cBeTnas cTeHa B KOHIIE Y3KOro KOpUAOpa 3pu-
TE/IbHO JieflaeT ero Iuupe.

Coser 2. I]BeTa TEIIbIX TOHOB «IIPUOVDKAIOT» IPEIMETSI (HaIpy-
Mep, XeNTasA CTeHa KaXKeTcs 6/vDKe), a XONIOHBIX — «YHA/IIOT.
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Coset 3. B MaeHbKMX NIOMEIIEHNAX /1A BU3YabHOIO pac-
IIVPEHNA HPOCTPAHCTBA M YBEIMYEHNS HACHILIEHHOCTH CBETOM
HY>KHO IIOBBIIIATh OCBELIEHHOCTD CTEH U IPMMEHATD OTAE/NIOYHbIE
MaTepyabl C XOPOIIMMM OTPAXKAIOLVIMI CBOJICTBaMM (TO €CTh €
60/mpIMM K03 PUIMEHTOM OTPaXKEHN), a B 6O/BIINX — IPUMe-
HATbD TOT e IIpMeM, HO [/IA TI07Ia ¥ TIOTOJIKA.

Coser 4. OKHa, KapTVHBI ¥ 3epKajia CIOCOOCTBYIOT «paciinpe-
HMIO» TIPOCTPAHCTBA.

Coser 5. IIpu ocBemeHuyn 60npIINX IMOMELIEHMI Tydile
VICTIONIb30BATh CBETU/IbHUKY IIPSAMOTO CBETA.

Coser 6. CniefyeT IOMHHUTD, YTO YEPHBII LIBET «CY>KaeT» IIOMe-
IeHe, a 6eNbIil — «pacIIMpseT».

Coser 7. Ecrit B y3KOM IOMEILEHNY CBETH/IbHUKY PACTIONIOXKEHBI
BJIOTIb CPeJHell IMHNUY MOTOMKA, TO KOMHaTa OyfieT Kas3aTbCA elle
6ornee yskoit. UToOBI ee 3pUTENBHO pacIMPUTh, HEOOXOIMMO pac-
TIO/IOKUTD CBETH/ILHMKI 110 JIHMY, CMEILEHHOI K OfJHOI M3 CTEH.

Cogert 8. B nomeleHny MOXHO BBIETUTh (PYHKIMOHATbHBIE
30HBI HE TOTIbKO TIEPETOPOAKAMM, HO ¥ C IIOMOIIbIO CBETM/IBHIKOB
MECTHOTO OCBeILeHNA, Hapumep, 6pa.

Coset 9. Hanmenee ycToitdmBbI K BO3/IE/ICTBIIO CBETA PYKOIINCH,
IOKYMeHTbI, poTorpadpum, mponspefenns xuBonucu (akpapeins,
TeMIIepa, IIacTelb), TobeneH, KpyskeBa, ofexaa. [To HopmaM ypoBeHb
OCBEILEHHOCTY TaKMX IIPEMETOB He JO/DKEeH IPeBBIaTh 50 JIK.

Coser 10. Hammy4ummnit pe3ynbrar faeT cOueTaHMe PacCesHHOTO
VY OTPAXEHHOTO OCBEILEHNA C MPAMBIM HAalIPaB/IeHHBIM CBETOM,
HO Iipyu paboTe ¢ 06beKTOM (TaKMM KakK, HallpuMep, TULO YeNo-
BeKa), MMEIOIMM ITy6OKMit, APKO BIPAXKEHHBIN penbed, BakHee
PO/Ib MATKOTO PacCESHHOTO UM OTP)KEHHOTO CBETA.

Coser 11. IIpuMeHssA CBETM/IPHUKM HAIPaBIEHHOTO CBETA,
Heo6xofMo u3beratb 06pa3oBaHysA HeXXeaTelbHbIX TEHel, CIIo-
COGHBIX M3MEHNTD (POPMY U OCBELIaeMOro, ¥ 6musexaniero 06b-
€KTa, a TAK)Ke MHTepbepa B IIEJIOM.

Coser 12. Ecriv IoBepXHOCTb OCBellleHa HEPaBHOMEPHO, €€ OTAETb-
Hbl€ Y4aCTKM BOCTIPYHMMAIOTCA JIEXXALIVIMU Ha PAa3HBIX YPOBHSX.
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Coset 13. DKCIIepUMEHTHUPYS C TEHAMY, MOXXHO CO3[JaBaTh
CaMyI0 pa3HOO6Pa3HyI0 CBETOBYIO fMHAMMUKY B OMELIEHNI.

Coser 14. Ecnu B KOMHaTe co3[jaHa paBHOMEpHasl OCBEILeH-
HOCTb, TO TEIUIBbLI LIBET BOCIIPMHIMAETCA SApYe, 4eM XOTIOLHBIIL.

Cosger 15. Ecnut 1oBepXHOCTD IIPEAMETOB, CTEH M T. [i. OKpaIlleHa
B TEMHBI IIBET, TO X pakTypa 1 06paboTKa He 6YAyT XOpPOLIO
BUJHBI.

Coger 16. Ha sspkoM ¢oHe 06BeKT BBII/LANT TEMHEE, a Ha TEM-
HOM — CBeTIIee.

Coser 17. I]BeTa Tenioi TOHaTbHOCTY BHIMIPHIBAIOT IIPY OCBE-
IEeHNM JTaMIIaMJM HaKa/IMBaHNUA U Pa3pARHBIMM TaMIIAMM TEIIO-
6emoro cBeTa.

Coser 18. Ecnu B oT/ie/IKe MICIIONb30BATh HACHIIIEHHbIE I Pa3HOO-
OpasHble 10 TOHY LIBETA, TO 3PUTE/IbHOE YTOM/IEHNME YBENIMBAETCH.

MoppepxaHne NOCTOAHHOIO YPOBHA OCBeWEeHHOCTU

CucTeMbl OCBEIIEHNA C PETYTMPOBKOI CBETOBOr0 MOTOKA 06e-
crne4nBalT 60nbmNit KOMPOPT ¥ IKOHOMMIO ITTEKTPOIHEPTUM.
Hapsany ¢ mapuBugyansHbiM MCIIONb30BaHMEM JUCTAaHIIMOHHOTO
YIIpaB/I€HMA MM KIABUIIHOTO BBIK/IOYATENA HAYMHAIOT IIpuMe-
HATbCA KOHTYPBI PETyIMPOBaHMA C JaTYMKAMM JHEBHOTO CBETA.

B cBeTmnbHMKaxX ¢ MCnONb30BaHMEM HM3KOBOMBTHBIX ra/IOTeH-
HbIX JIAMII, PabOTAIOLVX C MATHUTHBIM TPaHCHOPMATOPOM, YIIPaB-
JIEHME OCYNIECTB/AETCA Yepe3 PErynnMpoBKY CBETOBOTO IOTOKA
¢ oTceuxoit ¢assl mo 3agHeMy ppoHTy. IIpy paboTe ¢ ameKTPOH-
HbIMM TpaHCHOPMATOpaMy YIIpaB/IeHNe OCYLIECTBIAETCA Yepes
PerynmmpoBKy CBETOBOTO IIOTOKA C OTCEYKOi1 (pa3bl 10 IepegHeMY
¢dponrty.

B cBeTnnbHMKax ¢ anekTpoHHbIMK TIPA, ynpasnsiommumMn KoM-
MAaKTHBIMM TIOMMHECIIEHTHBIMY JTaMIIaMM, a TaKXKe C TIOMUHEC-
LIEHTHBIMY JIAMITaMJ IMATIa30H PEryIMPOBaHMA CBETOBOTO MMOTOKA
cocraBnaer 0-100% u 1-100%, coorBeTcTBEHHO. PerynmnpoBka
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CBETOBOrO MOTOKA IIPY 3TOM OCYIIECTBAETCA Yepe3 MHTepdelic
1-10 B.

Ilognep>xaHue MOCTOAHHOTO YPOBHA OCBEIEHHOCTH OCY-
IECTB/IAETCA CUCTEMaMM OCBEIEHNSA C PETYINPOBKOI CBETOBOTO
NOTOKA. ITO MO3BO/AET CHU3UTD PACXOABI Ha 37IEKTPOSHEPTHIO,
TIOBBICUTb CBETOBOJ KOMOPT 1 aJlaNITMPOBATh OCBELeHIe MHK-
BUAYa/bHBIM TPeOOBaHUAM.

INopxmoyenne ocymectageTcs yepes IIIPA ¢ BO3MOXHOCTBIO
perynupoBaHusA CBETOBOTO IOTOKa Yepe3 mHTepdeiic 1-10 B ym
DALI B koMOMHAIMH C COOTBETCTBYIOIMMM faT4nKamu. [Tpu stom
PasnMYaoT aBTOMATNYECKOE YIIPAB/IEHNE, PYYHOE ¥ KOMIIJIEKCHOE
ynpasnenue. ITog6op mopxopammx 1-10 B KOMIIOHEHTOB ympaB-
JIEHNS 3aBUCHUT OT KaXXJOT0 KOHKPETHOTO C/ydas IPYMEeHEHN.
ITpy mcnonb3oBaHMM CBETOBBIX JATYMKOB YPOBEHD OCBELIEHHOCTH
perynmupyercs B 3aBUCUMOCTH OT YPOBHS €CTECTBEHHOTO JTHEBHOTO
cBeTa. TakuM 06pa3oM, /I OCBEIEHNA MCTIONb3YeTCA 1 becraT-
HbIJ [THEBHOM CBET, YTO MO3BO/IAET 3KOHOMUTB 10 60% pacxonoB Ha
anekTposHepruio. [lo 70% pacxonoB Ha SHEPTUIO MOKHO CIKOHO-
MUTb, CIIO/Ib3YA CHELMa/IbHbIE JATYMKY J/IA BBIK/IIOYEHMA CBETA,
AaTYMKM ABIDKEHMA Y TalIMEPHL.

%%

IIpurnamaro nocMoTpeTh BUAEOYPOKN 10 TeMe «OcBelleHne
COBPEMEHHOTO joMa» Ha npunaraeMom DVD:

¢ «YcTpOUCTBO, MOAKII0YEHNeE, ICTIOIb30BaHNMe JaTYMKa [IBU-
JKEHVA».

¢ «JlogromneHue TaMIIbl HAKaMMBaHUA — VICTOYHMUK ITOXKapa
(ne moBTOPATH!)».

¢ «JIaMITBI HaKa/IMBaHMUSA MOTYT CTaTh IIPMYMHOIN IOKapa».

¢ «CoBpeMeHHbIe CBETM/IBHNUKY CO BCTPOEHHBIMM JJATIYNMKAMI».

¢ «®oTopene — BHIOOP, NOAKITIOYEHNE, ICIIONb3OBAHMEY.
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ABTOMATbI 3AWLATDI MO TOKY
N NPOCTO ABTOMATUYECKUE
BbIKJTIOYATEJIU

06 3Heprun KOPOTKOro 3aMblKaHUA

C MoMeHTa U3006peTeHMs MOLTHBIX MCTOYHUKOB TOKa Ha4asach
Y1 ICTOpUA Pa3BUTHS aBTOMAaTU4eCKOTO BhIKIIOYaTeNA. B yeM, co6-
CTBEHHO, 3aK/TI0YaeTcs MpobmeMa — IIENK ¥ BCE, LIEITb Pa30OMKHYTa.
Ho na camom gene Bce ropaspo cnoxsee. [1o snexTpudaeckoMy mpo-
BOJY MOXXET Te4b OTPOMHasI, II0 CBOEI pa3pyllIaloleil BOSMOXKHO-
CTH, 3HepruA. VM MMeHHO aBTOMaTH4YeCKIii BBIK/IIOYATENDb JO/DKEH
CAeNaTh paspbiB B LiENN U IIPY 3TOM OCTAThCS HETIOBPEX/IEHHbIM.

Ecnu roBoputb 0 mpocTOM pa3MbIKaHMM, CAETAHHBIM IIPK
BBIK/IIOYEHHBIX OTPEOUTENAX INMEKTPOIHEPIUH, TO BCE JOBONBHO
npocto. Hukakux mogBomHbIx KaMHell HeT. CaMblil CITOXKHBIN
cy4ai — 6blTa KaKasA-TO aBapys, M aBTOMaTHMYEeCKUil BBIK/TI0Ya-
Te/b CaM OTK/IIOYM/ICA. YTO B TaKMX CUTYaLsIX IPOMCXOAMT dalle
Bcero? Bol IpaBM/IbPHO OTBETM/IM — OTKPbIBAETCA 3NIEKTPOILUTOK,
U pBIYaXKOK aBTOMaTa IIEpeBOAUTCS B BepXHee IONIOKeHMe.

Ecnu npuumHa aBapuu He 6bl/Ia ycTpaHeHa MM XOTA OBl He
«OTTOpea», TO IPOMUCXOAUT €llie OFHA aBapys, TONbKO MIPOXOAUT
OHa He Ifie-H1OY/b, a IPSAMO Ilepef BaMyU — BHYTpY KOPITyca aBTo-
MaTU4YECKOTO BBIK/TIOYATENA.

DHepruo KOpPOTKOTO 3aMBIKaH!UA MOXXHO IIPYMEPHO OLI€HUTb,
yIMesl TOYHBbIE JaHHBIE TI0 IIPOEKTY 37IEKTPOCHAabXKeHMA oMellle-
Husi. Ho aro 6yzmeT mpocTo nmpubnusnurenbHas oreHKa. PeanpHoe
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KOPOTKO€ 3aMbIKaHMe B IIPOBOJIKE KBAPTYPBI — 3TO BCEIL§a MICKPBHI,
XJIOIIOK ¥ 06TOpaHMe MaTepyaoB B 30He NeVICTBUA AyTH. VIMeHHO
B TaKyX YC/IOBMAX KOHTaKTbl aBTOMaTH4eCKOTO BBIK/IIOYATENs
paboTaloT ¥ OCTAOTCA LiebIMU. DTO JOCTUTAETCSA Pa3HbIMMU CIIO-
cob6amu ¥ My TAMM.

Marepuanbl Ana aBTOMaTU4YeCKUX BbiKnovartenen

BeITyeT MHeHMe, YTO HaM/TYYIIMM MaTepyuanaoM A/ KOHTAK-
TOB aBTOMAaTM4YeCKNX BBIK/IIOYaTeseil, ABlseTcA cepebpo. s
KOHTaKTOB — HECOMHEHHO, HO MMEHHO Ji/IA IPOCTHIX KOHTAKTOB.
Cepe6po MeeT MHOTO HOZIOKUTENbHBIX Ka4yeCTB U BOCTPeOOBaHO
B 97IEKTPOTEXHUKE.

JIBa oTpuIjaTe/IbHBIX MOMEHTA IOPTUT €r0 MAEANbHYIO Kap-
TUHKY — 3TO [JOBOJIbHO BBICOKAs Ll€Ha ¥ HU3Kasg TeMIeparypa
wiaBneHns. IIpu 960 rpapycax mo Llenbcuto uspenvs us sToro 6ma-
TOPOJHOTO MeTa/UIa PEBPATATCA B JIY)KUILY pacIaBa.

Ecnu BepHYTbCA K BO3MOXKHOII TeMIIepaType B 30He [eiiCTBUA
IyTU KOPOTKOTO 3aMbIKaHMA, TO 3T0 — 0Ko7o 6000 °C. 3To oyeHb
BBICOKAs TeMIIEpaTypa i cepebpo B YMCTOM BUJiE PaCIUIaBUTHCA 32
OYeHb KOPOTKOE BpeMs.

YT068I 5TOTO M36€XKATD, /I M3TOTOBNIEHN KOHTAKTOB IIpUMe-
HAIOTCS pas/IMyHble CIVIaBBI U MOKPBITUA. VIieanbHOro MaTepuana
JUI KOHTAKTa ellle He mpupymanu. K aTum marepuanam, Uiy KoM-
MO3VMLIMAM U3 HUX, IPENBABIAIOTCA TPeOOBaHMA, IPOTUBOPEYN-
BBI€ 110 CBOVI ITpupofe. Ho 3Tt Tpe6oBaHNA BIIONHE IOTMYHBL:

¢ YCTOMYMBOCTD K MEXaHMYECKOMY U3HOCY;

¢ KOppO3WsL M 9NEKTPUYECKMIT U3HOC TaKXKe JO/DKHBI OBITH

MVHVMa/TbHBIMY;
¢ MaKCHMMalbHO BO3MOXKHas 37€KTPONPOBORHOCTb M TEI/IO-
IIPOBOJHOCTb;

¢ MaKCMMa/bHas YCTOMYMBOCTb K CBAPMBAHMIO.

Bce KOHTaKTHBIEe MaTepyasbl MOTYT He IIOTHOCTBIO YIOB/IET-
BOPSIOT BCEM IPeNbABIsAeMbIM K HUM TpeboBaHuaM. Hanpumep,
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MHOT¥ie MaTepyasbl, 06/1affaloT XOpollIeil EKTPOIPOBOJHOCTHIO 1
TEIIONPOBOJHOCTDIO, HO HE MIMEIOT JOCTATOYHOI TBEPAOCTH M/IN
TIOABEP>KEHBI OKVC/IEHMIO.

IIpu pa3paboTKe M U3TOTOB/IEHNY SMEKTPUIECKMX KOHTAKTOB
BBIOMPAIOT TOT MaTEpMaI WM IPYIIITY MaTepuaIoB, KOTOPBIiT Hau-
6or1ee IOMTHO YIOBNIETBOPAET BCEM TPEOOBAHMSAM, IPEXbABIAEMbIM
K paboTe JaHHOM KOHTAKTHOI Mapsl. /1 97eKTpIIeCKIX KOHTaK-
TOB U JieTajlell aBTOMAaTUYeCKMX BBIK/TIOYaTesNell Haubomee 9acTo
VICTIONTBb3YIOTCA TPaAMIVIOHHbIE /IS 97IEKTPOTEXHVUKIM MaTepPUasIbL:
TBEpAiad ¥ MATKaA Mefib, IATYHb /1A M3TOTOB/IEHNA TOKOBENYILVX
JieTajiell alinapaTypbl, CTalb i, €CTECTBEHHO, 6/1aropofHbIe U pel-
Kue MeTanabl. be3 Hux KauyecTBEHHbI KOHTAKT IONY4YMUTb He yAa-
eTcs. ITO TUIIOBO IIepedeHb IIPOBOFHUKOBBIX MaTEPUATIOB, KOTO-
pble HaXOAAT caMoOe IIMPOKOe IPUMEHEHME IIPU U3TOTOBIEHUN
3MEKTPUIECKNX KOHTAKTOB.

®opma KoHTaKTOB

CoBpeMeHHas TeopusA MEKTPUYECKMX KOHTAKTOB ellle pas3paba-
ThIBaeTCs. [laxke He Bce pu3MIecKyte AB/ICHSA, IPOUCXOASLINE MEXAY
KOHTaKTaMH, IO KOHIIa MCC/IefOBaHbl ¥ 00bacHeHsl. Ho Ha MHOTMe
BOIIPOCHI y>Ke TIOTTy4eHbl OTBETBI, ¥ HAPaOOTaHHBI! OIIBIT II03BOIAET
chopMMpOBATD 061 TEOPYSA FMEKTPUIECKUX KOHTAKTOB.

IToBepXHOCTH MOXHO ONpefeNNTb, KaK TPAHULY MEXAY
peasibHO CYI[ECTBYIOIIMMM TEIaMM M OKPY>KaIOLIei X Cpefou.
ITpocreinueit popMoit TOBEPXHOCTY IPUHATO CIUTATD ITIOCKOCTb,
HO €€ MMPaKTUYECKM HEBO3MOXHO IIOMY4YHTb.

Bcakyio mnockocTb MOXXKHO IpefCTaBUTh KaK 9aCTb HEKOTO-
POt KpMBONMHEIHO TIOBEPXHOCTH C OYEHb OO/MBIINM PafUyCcoOM
KpuBU3HBL. VI 103TOMY TaKue IOBEPXHOCTH 06/I1afialoT HEKOTOPOI
crpenoit mporu6a. BennuuHa sToro npornba 3aBUCUT Kak OT METOAA
M3TOTOB/IEHNS TTIOBEPXHOCTH, TaK U OT yC/IoBuii ee paborsl. Crpena
nporyu6a XapakTepusyeT BeIMYNHY OTKIOHEHNUS PeasIbHOM IIOCKO-
CTH OT upeanbHoit. [loBepXHOCTN peanbHBIX NTOCKOCTEN MMEIOT
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BOMHNICTOCTH. C IIOMOLIBI0 MUKPOCKOIIa MOXKHO YBUJETD ¥ Gonee
CTIOXHBbIE TIOCTPOEHNA OT/ENbHBIX 3/IEMEHTOB IIOBEPXHOCTIL.

IToBepXHOCTM MOXXHO Pa3feNINTb Ha TPY TPYTIIIBL:

¢ PpOBHbIE;

¢ 1IEepOXOBaThIE;

¢ I7ajKue;

¢ He pOBHBIE.

HeMHorme MoBepXHOCTH ONTUYECKMX ITPHOOPOB, C HEKOTOPOI
HATAXKKOM, MOXXHO OTHECTM K TagkuM. IloBepxHOCTH 3meKTpu-
Y4eCKMX KOHTAaKTOB Hanboee 4acTo ABIAIOTCA IEPOXOBATHIMIL.
JoIroBEYHOCTD IMEKTPUYECKIX KOHTAKTOB, B 3HAYMTENBHOM MEpE,
OTpefieNnaeTcs KayeCTBOM 06paboTKM MX OBEPXHOCTH, KOTOpOe
3aBUCUT OT YMCTOTBI ¥ CBOMCTB IPUMEHAEMOTO METAIIA.

®opma HEPOBHOCTEI IIOBEPXHOCTY 3HAYUTENIHHO BIIMAET Ha Clle-
AyIolye SKCITyaTalMOHHbIE CBOMCTBA 3/IEKTPUYECKMX KOHTAKTOB:

¢ M3HOCOYCTOMYMBOCTD TPYIIUXCA IOBEPXHOCTEN;

¢ YCTa/IOCTHYIO IPOYHOCTD;

¢ CONPOTHB/AEMOCTD 3PO3NM;

¢ KOPPO3MOHHYIO YCTOMYMBOCTD.

[napxue 1 coBeplIeHHO Iapa/ie/ibHble IOBEPXHOCT NONMYYUTb,
B IIPMHIIAIIE, HEBO3MOXKHO. IT03TOMY IIOBEPXHOCTH IBYX COEIIHEH-
HBIX 9/IEKTPIYECKIX KOHTAKTOB COIIPHMKACAIOTCA MEX/Y CO601 TUIIb
B HEKOTOPBIX TOYKaX. B crrydae moBbllleHNs CKaTHA KOHTAKTHBIX
TIOBEPXHOCTeN! IPOMUCXORNT pasfaBiyBaHye 1 feopMaryisa MeTasra
B M€CTaX BBICTYIIOB i IIPEBPAILEHNE UX B Ma/IEHbKIE IIOBEPXHOCTHI
C OTZIMYHBIM NIPONYCKaHMEM TOKA. 30Ha MOMTHONM NPOBOANMOCTH
HaXOUTCA B MeCTe HaOO/IBILETO fAB/IECHNA MEX/Y KOHTaKTaMM.

30Ha HENONHOI MPOBOAMMOCTH COCTOUT M3 COBOKYITHOCTH
JacTell MOBEPXHOCTH, TOKPHITHIX I/IEHKaMM OKVC/IOB. DIEKTPOHBI
MOTYT IIePEXOAUTH Yepe3 TaKue IVIEHKN, 6/1arofaps TYHHENTbHOMY
addexty. OT OfHOI KOHTAKTHO IIOBEPXHOCTH K PYTOIA.

30Ha TO/THOJ HEIIPOBOAVMOCTY HaUYMHAETCSA TaM, ITi€ TYHHEb-
HBI1 90 PEKT y>ke HeBO3MOXKEH. B 3TMX 30HaX I/IEHKM OKMC/IEHNS
VMEIOT 3HAYMTENbHYI0 TOIIVIHY.

6Ne 7163
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IIpn cpaBHNTENBHO HEOGOMBIINX CH/TAX CXKATHS BBICTYIAOLINE
Y4aCTKV IIOBEPXHOCTEN BXOJAT B MEXaHUYECKOE COIPUKOCHOBE-
Hue. 310 ynpyrue aedopmanunu. Ectb u miactuveckue gedop-
Malyy, BO3HUKAIOI[Me B C/Ty4ae, KOTZa JaBlieHNe Ha KOHTaKTH-
pylolIye ITIOBEPXHOCTU BO3PacTaeT HaCTONMBKO, YTO JOCTUIAETCA
HpefieN YIPYTOoCTH. A B pe3y/lbTraTe MOSBAAETCA OCTATOYHAS
nedopManys.

OpHy MeTanIbl XOpOUIO CONPOTUBIAIOTCA OKAa3bIBAEMOMY
Ha HUX JaB/IEHMIO, TAK KaK OHJM JJOCTATOYHO TBEPABI, APYTHE —
III0XO, TaK KaK OHM I/IacTW4HbL. II/IacTUYHbIE METABI, U Cepe-
6po B 3TOM CINCKe B CAaMOM Hadyase, NpeANOYTUTENbHEE IS
JVICTIONb30BaHMA B KaueCTBe 9NIEKTpHIeCKuX KOHTakToB. Ho ectp
ele Tpe6OBaHMA U3HOCOCTOMKOCTH, U TYT MATKUE MATepHaIbl
y>Ke 3aBepUIAIOT CIMCOK.

Bopbba ¢ okucneHnem

Ha noBepXHOCTAX MpaKTIMYeCKN BCEX NEKTPUIECKMX KOHTAK-
TOB 00Pa3yI0TCA IIEHKU. ITU IIEHKU UMEIOT C/IOXKHbI XUMUde-
CKmit cocraB. KoMITOHeHTaM¥ I/IEHKY SB/ISETCSA META/UI KOHTAKTa,
KUCTIOPOJ, Cepa ¥ Mmpoune Xummuyeckue snemenTsl. Hampumep,
aTOMBI KMCTIOpOJja CHa4Ya/a CO3/Jal0T Ha IIOBEPXHOCTM METAJIIOB
TOHKYIO OJIHOATOMHYIO IIEHKY CLIET/IEHN S, KOTOpas CO BpeMeHeM
¥ TIPY IIOBBIIEHNY TEMIIEPATYPhI YTO/MIAETCA.

Tommmua BO3HMKAIOIIMX IIEHOK 3aBUCHUT OT TAKUX PaKTOPOB:

¢ XMMMYECKOJN aKTMBHOCTY METAaJIIOB;

¢ CTeNeHy MX OYMCTKYU U TOIUPOBKI;

¢ XMMMYECKOTO COCTaBa Cpefbl, B KOTOPOI HAXOAATCA KOHTAKTHI;

¢ TeMIlepaTyphl i MHOTYX JIPYTHX (paKTOPOB.

Tak, B 4MCTOM BO3[yXe OKMCHas IVIEHKA aTIOMUHMS MMeEET
TonuuHy 10—15 M, a uueKa — 0,5—0,6 HM. D1 udpsI faroT
TIpeNCTaBIeHNE O CKOPOCTH POHMKHOBEHNA B ITTyOMHY METAJI/IOB
arMocdepHoit Kopposunu. OHa COCTaB/ISET:

¢ 19 CBMHIIA — 4 MKM/TOZ;
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¢ Q719 aMIOMUHNA — 8 MKM/TOJ;

* 171 Meau U o1oBa — 12 MKM/TOp;

¢ 114 IMHKa — 50 MKM/TO/;

¢ 114 Xene3a — 200 MKM/TOf,.

Ecnu TonumuHa meHKy npesbimaeT 2,5—3 HM, TYHHEIbHBIN
s ekt npexpamaercs. [Ipy 5TOM 3/1EKTPOHBI y)Ke He MOTYT Iipe-
Off07IETh AOCTATOYHO OO/IBIION TOTEHIIMAIbHBLI 6apbep, i IIEHKa
CTaHOBMTCA AMSNEKTPUKOM.

MneHkun NOTYCKHeHUA

STY INIEHKY I/IOXO IPOBOJAT 3NIEKTPUIECKIIL TOK ¥ OTHOCATCA
K IM3/IEKTPUYECKUM IUIeHKaM. OHM NOAB/IAIOTCA Ha IOBEPXHOCTU
YMCTHIX META/IIOB Y JIETKO OIIPENENAITCA — II0 II0TEpe MeTa/IN-
4ecKoro 61ecka nopepxHocTy. OKMCHBIE ITIEHKM MOTYT BO3HMKATh
13-32 COEIMHEHNA META/I/Ia C KMCTIOPOJOM BO3[yXa, a CyTbPHIHbIE
IUIEHKN — ¥ 13-3a COEAIHEHNA METAJINIa C CEpOIL.

Ha noBepXHOCTAX HEKOTOPBIX METAJIIOB OKMCHBIE II/IEHKH CO3-
MAlOTCs YPE3BBIYAHO OBICTPO, OYKBANIbHO 3a JOMN CEKYHJ MIN
CeKYH/IBI, Ha [PYTUX OHN GOPMUPYIOTCA B TeYEHME MUHYT.

Ha noBepXHOCTI HUKeIIA OKVICHas I/IeHKa (popmMupyeTcs focra-
TOYHO MEJI/IEHHO, HO TP} MOBBILIEHNY TEMIIEPATYPhI TO/IIMHA €€
MOXeT OBICTPO yBeIM4YMBATbCA. B KOHIle KOHIIOB, OCTENEHHOE
yTOMIeHNe IVIEHKY IPUBOAUT K Pa3pbIBY 37IEKTPUIECKOI LIeTIN.

bponsa npy HOpMaIbHOI TeMIIEpaType 3aMETHO He OKMC/LAETCA.

IToBepXHOCTD KOHTAKTa 3 BO/IbpaMa IPaKTUIECKY He TOKPhI-
BaeTCA IIEHKaMM OKVMC/IEHNSL.

301m0T0, fjaXke pU BBICOKOJ TeMIlepaType, 3aMETHOMY OKMC-
neHunio He nmoasepxeHo. IInatuna He okucnaerca. Ilpasaa, mpu
COEIMHEHMN C HEKOTOPhIMM Ia3aMi MOXKET CO3/laBaTh Ha CBOEN
IIOBEPXHOCTY IJIEHKM, KOTOpble HECKONIBKO YXYALIAI0T MIPOBOAK-
MOCTb B MECT€ KOHTAKTa.

Cepebpo okucnsercsa, HO coBceM Mano. OKMCHBbIE TIEHKN
Ha cepebpe /1ETKO CHUMAIOTCA. 3HAYMTENbHO 60JIee OIACHBIMU 1
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IIPOYHBIMM ABJIAIOTCA IIEHKY, 06pa3yeMble cepeGpoM C cepoit u
ee CoeiVHEHMAMM, 0cOOeHHO B pucyTcTBuy Biaru. Cepebpo npu
3TOM TYCKHEET, U1 Ha €T0 IIOBEPXHOCTH MOAB/IAIOTCA IATHA TEMHOTO
nBera. Ho npy KoCTaTOYHBIX MEXaHNYECKUX CHaBIMBAIOLINX YCH-
MUAX 3Ta MIEHKA IIOTYCKHEHNA MOXeT Pa3pyIINThCA, U MOABATCA
04Yary MpoBOAVMOCTH.

CymecTByeT psf CIOCO60B CHATHS IIEHOK MOTYCKHEHUS C
IIOBEPXHOCTY METAJ/IOB B LIENAX YNYYLIEHNUS 3/M1EKTPUIECKOTO
KoHTaKkTa. Hampumep, paspyliienue naeHoK ¢ IOMOIIBIO YAAPHOTO
BO3/IEJICTBUA M/IM CU/IBHOTO CAABNMBAHNA. DTO Ha3bIBAaeTCA UCKYC-
CTBEHHBIM cTapeHneM. IlneHkn u camu o cebe c TeyeHNeM Bpe-
MEHY MOTYT PaCTPECKMBATbCA U OTBANNBATHCA. TO MPUBOLUT K
3HAYMTENbHOMY YNY4IIEHMIO 3/IeKTprdeckoro Konrakra. [Iporecc
HEKOTOPOTO Y/y4YIIEH!)s KOHTAKTA PV €ro SKCIUTyaTaluy, Hasbl-
BaeTCA eCTeCTBEHHBIM CTapeHNeM.

3aBUCUMOCTb INEKTPUUYECKON NPOBOANMOCTU KOHTAKTOB
OT MeXaHNYeCKOro CKaTua

Pasmepbl KOHTaKTHOI IOBEPXHOCTH, a, CTIEOBATENIBHO, U JTIEK-
TpUYECKas IPOBOJMMOCTD, CYIIECTBEHHO 3aBUCAT OT CUJIBI CXKa-
THA. XapakTep M3MEHEHMsA IPOBOAMMOCTH TPY MaJbIX, CPEFHUX
¥ 60/IBIINX KOHTAKTHBIX YCU/IMAX HECKOIBKO PA3/IN4aeTcs, HO BO
BCeX CMy4asax CIaBlMBaHMe KOHTAKTOB BEIET CHaYasa K yIpyrou,
a 3aTeM — K IVIaCTUYecKoit edpopManuiu.

IIpoBogMMOCTD KOHTAKTOB, HAXOAAIIMXCA MON GOMBIINM CXKa-
THeM, 60/lee CTabMIbHA BO BPEMEHH, YeM IPOBOLYMOCTh KOHTAK-
TOB, K KOTOPbIM IIPM/IOXKEHBI CpefiHMe 1, TeM Oojiee, Majible CIaB-
NMBaIOLINeE YCUINA.

Ho BosHmKaeT fpyras npobnema — npuinnanue KOHTAKTHBIX
TIOBEPXHOCTEN JIPYT K Apyry. [lnacTuynble MeTaNIbl MOTYT IPUIN-
IaTb PYT K APYTY ¥ 6€3 MOBBIIIEHNS TEMITEPATyPhL. A Py Harpese
9TH MPOLECCHI 3HAYNTENbHO ycunmuBalotcs. [Ipunnmanue KoHTaK-
TOB BO3MOXXHO JIMIIb B C/Iy4ae MIPYMEHEHNA YMCTBIX METAJIOB,
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Ha MOBEPXHOCTH KOTOPBIX OTCYTCTBYET C/IOi OKMCHO MM MHOM
mnenku. IIpy Hamuny reHoK 3¢ dexT mpuaunanus ocnabusercs
WM TIOTHOCTBIO TpeKparaercs. IIpy NpoxXoXxieHny sneKTpude-
CKOTO TOKa 4Yepe3 06/1aCTV KOHTaKTa C OKMCHBIMY I/IEHKaMM, OHM
MOTYT IOIHOCTBIO Pa3pyIINTBCA, ¥ TOITA 06/1aCTh KOHTAKTa bymeT
COCTOATD U3 YMUCTOTO MeTasIa. BO3HMKAIOT YCIOBYA [IA IPU/INIIA-
HUA U [@Ke CBapUBAHNA KOHTAKTOB.

MNepeiipem K UNCTON NpaKTUKe

Teopusa U NpaKTHUKa Ha MPUMEPE PaCCMOTPEHMUSI aBTOMATHYe-
CKOTO BBIK/TIOYATE/Is UAYT pyKa o6 pyKy. Beibop aBToMara 3aTpya-
HeH 60TraTCTBOM IpefiCTaBlIeHHOTo accopTumenTa. Ecnm y Bac yxe
CTIOXXWMIUCH ONpefieNIeHHbIe NIPEAIIOYTEHN, Y IPOU3BOIUTEND YXKe
OIIpefiefieH, TO OCTaNOCh BbIOpaTh HOMMHAI M THIL JTO YIKe IpPOILE.
Ho cHavasa mpo caMm aBTOMaTH4ecKuit BhIKmovaTens (puc. 8.1),
YTO B HEM €CTb U i1 Y€r0.

He3aBucuMO OT HOMMHAJIOB CaMOTO BBIK/IIOYATENSA, XOTh OH
paccumTaH s paboTsl B vHuK 10 ammep, XoTb 63 aMitepa, ero
YCTPOICTBO NIPAaKTUYECKM OJJMHAKOBO.

Kopnyc
aBTOMAaTU4ECKOro
BblKJIICYaTENA

KoHTtakTHas napa

Kartywka
3NEeKTPOMarHUTHOro
pacuenuTens

Ayroracswas
Kamepa

Pbiuar ynpasneHus
(KNIOBUK)

BumeTtannuyeckas
nnacTuHa

PerynMpoBoYHbIv
BUHT

BuWHTOBbIE 3@XUMbI

Puc. 8.1. Yempoticmeo asmomamuyeckux svikioyamenel
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Kopnyc aBTOMaTM4eCcKOTO BBIK/ITIOYATE/IsA BBIIONHEH M3 IIa-
CTHKa, He IoAiep>XuBalero roperne. [lox BospeiicTueM BbICo-
KOJ1 TeMIIepaTypbl, 3TO MaTepyasi MOXET OIIABUTHCS, MOXKET TI0Te-
PATDb CBOIO HOpMY, HO OH He TOPUT M Ja)Ke IIPM CUIbHOM HarpeBe
He MOXET CTaTh ICTOYHMKOM BO3TOpPaHMA.

KonTakTHas mapa cOCTOMT 13 HETOABMXXHOTO ¥ IOJBVKHOTO
KoHTakTa. PopMa M MaTepyas €ro TIIaTENbHO NMOAOMPAIOTCA,
ncxopsa us Tpebyemoro pexxuma paborsl. Karymrka snekrpomar-
HUTHOTO pacLieNNTe/NsA IMeeT He0OXOAMMOe cedeHre TPOBOfiA U
TpebyeMoe KOMIM4eCTBO BUTKOB /I pacC4eTHOTO TOKa CpabaThiBa-
HMA B PeXMMe KOPOTKOTO 3aMbIKaHNA.

Poryar ynpapnenus 1mospojser BKIIOYATh M OTKIIOYATh aBTO-
MaTMYECKMI BBHIKIIOYaTeNb. JlyroracAmas KaMepa BCTYNaeT B
paboTy TONBKO B IKCTPEMA/IbHBIX CUTYALMAX, KOI/IA IIPY pasphiBe
KOHTAaKTOB BO3HMK/Ia MOI[HAsA 37IEKTPUYECKas [yTa, U €€ SHEPIUIo
HeOo6XOAMMO IOTacUTb.

Bumerannmyeckas naacTHa CIYXXUT, CBOETO POJia M3MEPU-
TE/bHBIM MHCTPYMEHTOM, M OTIPEfie/IA€T CUIY TOKA, TEKYLIEro B
nmuHun. PerynupoBounsiil BUHT npegHasHaded TOJIBKO pns
3aBOJICKMX HAacTpoeK. VIMEHHO IIpy ero MoOMOIIY BO3MOXKHA TOYHAA
HOJICTPOJIKA aBTOMAaTI4€CKOTO BBIK/II0YaTeNs Ha 3a/jlaHHbIe HOMMU-
Hasbl cpabaTbiBaHuA. [l IOfCOENMHEHNS TMHNUY K aBTOMATH4e-
CKOMY BBIK/TIOYATENIO IIPefIHa3HaYeHb! BUHTOBBIE 3aXKMMBI.

Byabre ocTOpOXHbI!
f Mpu 3ameHe asmomamuy4ecko20 BbIKIOYAMENA HUKO20d He

y8enuyueame HOMUHA MOKd, Komopbili 6bl1 yKAa3aH HA npe-
ObiOyuwjeM asmomame, Usiu NPONUCAH 8 NpoeKme U/IU Cxeme.

9TO 0YeHb BaXKHO, TAaK KaK aBTOMAaTMYECKMI BBIK/IIOYATENb
RO/DKEH CpaboTaTh NPy aBapUITHOM CUTYalMH, a He CTaTh CaMUM
VICTOYHMKOM ee. B KHMTe HaMepeHHO He PacIChIBAIOTCA CBOVICTBA
aBTOMaTMYECKMX BBIK/TIOYATe/Iell pasHbIX CEpUt, BCe TY AaHHBIE
ecTb B mo6oM KaTanore. Tum, Mapka, HOMUHaNI — BCe 9TO BCETAA
YKa3bIBaeTCA B POEKTax. VM YTO-TO M3MEHATD 37€Ch HE CTOMT.



Mmasa 8. ABTOMaTbI 3aLuTbI O TOKY WM NPOCTO aBTOMATUUYECKME BbiKloyatenu 167

YT0651 aBTOMATHYECKUIT BHIK/TIOYATEND IIPOCTYXXWU JOITO —
€ro Hafj0 NPaBWIbHO YCTaHOBUTh. OOBIYHO BCe MPOGIEMBI BO3-
HMKZ.0T TOZIBKO OT IIOXO 3aTAHYTBIX KOHTaKTOB. [lepnopnyeckas
MHCIIEKIMA HMEKTPUIECKOTO IIMTA, BHIABIEHME MECT JIOKAJIbHOTO
HarpeBa ¥ MPOTDKKA KOHTAKTOB MO3BOMUT M36eXaTh IpobeM ¢
9/eKTPOCHAbKEHNEM.

%%

IIpurnamaio NOCMOTpPeTh BUAEOYPOKHM IO TeMe «ABTOMAThI
3aIMTHI 10 TOKY» Ha npuaaraemom DVD:

¢ «Kak nmpoBepseTcsA aBTOMaTMYECKMII BHIK/TIIOYATENb».

¢ «0630p aBTOMAaTUYECKUX BBIK/TIOYATENEN ¥ MX YCTPOICTBOY.



nasa 9

Y30 — YCTPOMNCTBA 3ALUTHOIO
OTKJTIOMEHWA

HemHoro ncropun

Y6uBaet He HampspDKeHMe, a TOK. C 9Toit ¢pa3bl HAYMHAETCA
I/IaBa, IOCBALIEHHAsA YCTPOCTBAM, KOTOpble 00Oy3fanu omac-
HbIe CBOJICTBA MIEKTPUIECKOTO TOKA ¥ IO3BOJIAIOT UCIIO/NTb30BATh
JI06bIe NEKTPOIIPNOOPHI B MOOBIX YCITOBYAX 6€3 pycKa Iis XXU3HM.
Paccmotpum Ycrpoiictso 3amurHoro Otkmodenna — Y30.

O6 omacHOCTM BO3[ENCTBHSA 3NEKTPUIECKOTO TOKA Ha Yeno-
BeKa CTaJI0 M3BECTHO, KaK TOJbKO HAYa/IMCh OIBITHI C BBICOKUM
HaIpsDKEHMEM U JIeiiieHCKol 6aHKkoil. B pasHoit nmurepatype no
Pa3sHOMY OINMCaHbI CIyYay JEMOHCTPALMK «YAAPHOTO» AEHCTBUA
97IEKTPMYECTBA Ha YeNI0BEKa M JaXKe Ha TPy yofieit. BosmoxxHo,
cam TepmuH — IJIEKTPMYECKAS LIEIIb 3apopuics Bo BpeMs
TaKMX OIIbITOB.

A66at JKan-AnTyan Hornes 1736 romy cobpa Lierib 13 cTa BOChb-
MUJIECATI KOPONIEBCKMX MyIIKeTepoB B Bepcane. IlepBboit n3 Hux
Hepxkan caMy 6aHKY, a IOC/IEHMII KOCHY/ICS LIeHTPa/IbHOTO S7IeK-
Tpoza. Pe3ynpTaT Takoro sKCrepyuMeHTa — MacCoBOe IOpaXKeHue
JIOfieit 9MeKTpUIeCKMM TOKoM. EcTecTBeHHO, CTONb MacuiTabHbIe
9KCIIEPVIMEHTBI IPOBOAMINCD He IIPOCTO TaK, a 1A 3a6aBbl KOPO/IA
u 3HaTi. Hu ofimH 13 371eMeHTOB TOJ 37IEKTPIY€eCKOIA Lieny1 CEpbe3HO
He IIOCTPajja, X0TA yAap, KOHEYHO, IOYYBCTBOBA/IN BCE.

ITpoBORMINCD OIBITHI ¥ Ha )KMBOTHBIX, M Ha ITUIIaX. B pesynp-
TaTe JOBOJBHO [/INTENTbHBIX MCCIEJOBAHNI OBUIM NOMTy4eHBI
RaHHBIE II0 CAMOMY MEXaHM3MY BO3JEJCTBYUA 9/IEKTPUYECTBA Ha
OT/ie/IbHbIE OPTaHBbl, TKAHM Y€/IOBEKA ¥ B IIe/IOM Ha BeCh OPTaHMU3M.
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CylecTByeT MHOTO CIIPaBOYHBIX M3JJaHMUI C TaGMIUIIAMU: KaKOI1
TOK KaKoe BO3Jiel/icTBUe oKasbiBaeT. Heo6xoammo yunThiBaTh, 4T0
5TU [ AHHBIE BECbMa YCPeJHEHBI U [I/I1 peanbHOl KU3HU Maso B
4eM BaM IIOMOTYT.

Ecnum KocHyTbca pa3Horo nposoga...

Ecn BBI KOCHETeCh Oro/IEHHOT0 (pasHOTO IPOBOJA, CYLIECTBYET
BCETO ABa CLieHapusA pa3BUTUA coObTHit. IlepBbIil clieHapuit —
NMHNA 3alyIIeHa ¢ ucronb3oBaHueM Y30, 1 BB IOTY4NUTE YyB-
CTBUTETIbHBIN YKOJI, IOXO0XMIA Ha TOT, KOT/Ia IPUMXOAUTCA CAABaTh
KPOBb Ha aHa/iu3, 1 Bce. Kak TakoBOTo Bpefa My ONMacHOCTY A
XXM3HM He OypeT.

Bropoii ciieHapuii 9acTo SKCIUTyaTHpyeTCs B KMHO. B muTke cToAT
aBTOMATUYECKNE BBIKTIOYATENN, Pearnpyromye Ha TOK KOPOTKOTO
3aMBIKaHMA WIY CBEPXTOK NPV 3HAYUTENbHOI neperpyske. Cam 1yt
HMKTO He ITOKa3bIBa€eT, HO OT HEMCIIPABHOI IPOBOAKM JIETAT UCKPBI, A
OT 9TOrO MeCTa Ha/io OBITb Kak MOXKHO Jabiie. Ku3Hb deroBexa, wim,
KaK MMHMMYM, €T0 3[J0pOBbe I10f] Cepbe3HOl YTpo30ii. MoxkHO Homy-
YUTh CMEPTENbHbII Yap TOKOM WM TEpMIIECKMe 0XXoTH. BosHMKaeT
BOIIPOC, Ha KOTOPBI/ Y aBTOpa IOKa HET OTBETa — a MOYeMY BCe
JIVMHUU He 3alluIeHsl ¢ ucnonb3oBauueM Y30¢..

Ana yero npumensaior Y30

OcHoBHOe HazHayeHne Y30 — 3amuTa 4yeloBeKa OT Iopaxe-
HJA 97IEKTPUYECKIM TOKOM U IIpefyTIpeKieHMe T0XKapOB, BbI3BaH-
HBIX HEUCIIPaBHOCTAMM 971eKTponposoaku. HecMoTps Ha TO, 9TO
Y30 oTHOCATCA K RONOMHUTENbHBIM CPEACTBaM 3aliUThI, MHOITA
TO/IBKO OHYI ¥ CIIOCOOHBI IPEAOTBPATUTh HECYACTHBIN CIyYail.

970 NHTEepPeCHO 3HaTb.
B 2nasax smol KHu2u yxe HeoOHOKpamHo nponucaHa ¢op-
myna abcomomuol 6ezonacHocmu npu pabome ¢ 371eKmpo-
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obopydosaHuem — He Hado sie3mb myoad, Kyoa He Haoo, a ecnu
Hado — cobnodatime npasuna. U daxe ecnu 6bl 8ce 6bis10 no
npasunam — ycmatroska Y30 ece pagHo Heob6xo0uma.

Ocobm1it cyyait — petn. OHM MCCIEROBaTeNM 1O CYTH, BOT
TOJIBKO NPAaBM/I HUKAKMX He COOMOaoT u (M1IK) X He 3HAIOT.
B 3ToM crmyyae B3pocnble HECYT IOMHYI0 OTBETCTBEHHOCTDb 3a
HETNPaBWIbHYIO WIN HEMCIPABHYIO MPOBOAKY B KBapTHpeE, M 3a
orcyrcTBre Y30 toxe. PaccMoTpuM nogpo6Hee mpiHIMI paboThI
¥30. OH x0Tb U IPOCT, HO TPaBU/IbHOE NIOHATHE Y IOHMMaHME
CHMMAIOT BCE BONPOCHI MO AanbHeiNIel 3KCITyaTaliuy 3TOTO
HaIllero 3alMTHNKA.

Kak pa6oraet Y30

IIpu nopxmodyeHny mo6oro sneKTponpnbopa Mim NMEKTPOUH-
CTPYMEHTa B PO3€TKY, IO IPOBOiaM HaYMHAET TeYb EKTpuUUe-
cKuit TOK. Tak Kak OH y Hac epeMeHHbIIf, TO HallpaB/IeHe PO/IN He
nrpaer. [1aBHOe, 4TO 6bI Be/TMYMHA IPOTEKAIOMIETO TOKA B OAHOM
IIPOBOJJHMKE COOTBETCTBOBA/IA BEMMYMHE B [PYTOM, €CTECTBEHHO
C IIPOTUBOIIONIOXKEHHBIM HampaBieHueM. IIpy 3TOM cyMMa TOKOB

paBHa HY/IIO, a 3TO MPOUCXOLUT

$asosuiii u Hynesoit TOIBKO NPV MUCIPABHBIX 3/IEMEH-

NPOBOAHUKN

TaX CXeMBl.

M | P PbIuar BK/TIOYEHNSA TI03BOJISAET

MeXaHMYeCKM YTIPaB/IATh KOHTaK-

TaMy ycTpoitcTBa. [IpoBogHMKM OT

JIMHUK K HaTPy3Ke IPOXOJAT Yepes

Konpuo AuddepeHUNaNTbHOTO

K TpaHcdopmatopa Toka. Koraa Tok

I, paBeH I, Ha 06MOTKe TpaHChOP-

MaTopa He BO3HMKAET HUKAKOTO

I
I' l&

KPaCHbIA
CUHUA

R

Puc. 9.1. Kak pabomaem Y30: HanpsDKeHUsA. ITOT CIydait 1mon-
¢/lyau nonkou ucnpasHocmu HOJ MCIIPaBHOCTH 37MEKTPO060-
31eKmpoo6opy008aHus u

nooeodAWUX NUHUU PyAoBaHMA U TOABOAALINX JIMHNUM
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¢$a308BbIi  HYNEBOI
npefcTaBieH Ha puc. 9.1. B cny- MPOBOAHMKM

yae MOBPEXAEHNA U30TALMN U
KacaH/s1 TOKOBERYIIMX 4YacTel
0060pyIOBaHNS YENTOBEKOM, YaCTh o
TOKa y>Xe He ujeT no nytu I,. B P
3TOJ CUTYaLMy TONMbKO CBOEBpeE-
MeHHO ycTaHoBleHHoe Y30 cmo-
COOHO NPENOTBPATUTD TPATEMMIO.

Kak TOnmpKO BO3HMKAaeT TOK R
yreuku (puc.9.2), usMensaercs
pexum pabors guddepenun-
a/pHOTO TpaHchOpMaTopa TOKa. Iyre
IIpu aTOM Ha 06MOTKE BO3HMKAET
HalnpsXeHue, MPOIOPLMOHATb-
HO€ pasHMUIIe TOKOB, TPOXOMAMINX
4epe3 KO/MbLo TpaHcopMmaropa.
[Ipu foCTIOKEHUN 3alaHHOTO TIOPOTa, YCTPOCTBO USMEPEHUS U
TIpUHATHA pelleHns P mofaetT KoMaHAy Ha pacuenuTenb, u Y30
OTK/TI0YAET MUTALYIO IMHUIO OT HATPy3KK. YcoBue cpabaThiBa-
HUSA — Ly yeqr, IPEBBILIAET 3a/IAHHDII TIOPOT.

Ecnu rie-To B IPOBOJE, WIN B CaMOM 3/IeKTponpubope, Ipo-
MCXOIUT HOBPEXHAEHNE U30IALNM, a INMEKTPUIECKMIT TOK HAXOUT
LpYroit MyTh fiIs ce6s, TO BOSHMKAET TPEThA COCTAB/IAIOILIASL —
TOK yTe4dku. [Ipy MosAB/IeHNM TaKOTO TOKA YTEYKM CyMMa TOKOB B
Touke kKoHTposA (Y30) yxe He paBHa Hymo. B Y30 ycraHoBneH
TIOPOTrOBbIif 37IEMEHT, KOTOPBIif IIpephIBAET MMHUIO B CTy4ae Ipe-
BBILIEHMY TOKA YTEYKM STOrO IIOPOTrOBOTO 3HAYEHMSA. ITO K/IACCHU-
4ecKoe pasbsCHEHNe IPUHIIUIIOB PabOTHI YCTPOCTBA 3aIUTHOTO
OTK/TIOYEHMA.

[lns1 IPOCTOTHI BOCIPUATIA MOXKHO TIPUBECTH COBCEM IIPOCTOE
obbsacHenue. [I/s HAIMAZHOCTY MPOLeCCa MOXHO MCIIO/Ib30BATDh
Tpy6bI cHcTeMBI OTOTIeHNA. Kak HU CTPaHHO, HO IPUHLMI PabOTHI
OTOTIMTE/IBHOI CUCTEMBI IIOHATEH BCeM. VITak, ropadas BOAa Lyp-
KYNUpYeT 10 TPy6aM M coBepuIaeT paboTy MO 06OTPEBY JKMIbA.

G
P—

LW

pbiyar
BKNIO4EHUS

CUHWIA

"

KpacHBl

Puc. 9.2. lelicmeue Y30 npu
803HUKHOBEHUU MOKa ymeyKu
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CucreMa IIOTEHIMANTBHO ONAcHa (B cyYae IpopbiBa barapen oTo-
ITeHNs — TIOTOI IPUHECET MAcCy Npo6/eM), HO IIpY HOPMAJIbHOM
9KCIUTyaTalMy HUKaKMX mpo6ieM He Bo3HMKaeT. Ecrivt B Tpy6e Bo3-
HUKHET TIOBpeX/eHe, TO BOJla HaYHeT U3 Hee BbITEKATh.

ITo aHamOrMM C 3MEKTPUIECTBOM — 3TO HOBPEKEHME U3OMALMN
nposofia. [Ipudem, ecru OBpEXiEHME MaTTEHBKOE, TO U BOJIBI MOXKET
BBITEKATb COBCEM MyTb-4yThb. DTa CUTYaLMA He HeCeT OMACHOCTh U
MOXHO IO>K/IaThbCA IVIAHOBBIX TPOPMIAKTUYECKUX PabOT.

Jipyroe peno, ecnu pydeek yxe Ipo3uT UCHOPTUTD OTAENIKY B
KBapTHpe. B aTOM cydae IOpOroBbIM 971EMEHTOM CITYXKUT CAHTeX-
HMK, IepeKpbIBafomuit KpaH. I1o cytu sty fiBe cucTemsl paboraior
ABCOJIIOTHO opuHakoBO — [0 aBapuM HUKAKUX [eHICTBUI,
TIp¥ IPOTEKAHUM TOKA (BOSBI) MMMO IIPOBOAA (TPYObI) OlleHMBaET
BEMVYMHY YTEUKY ¥ TIPY IPEBBILICHNH ONPeNe/IeHHOTO YPOBHSA —
IepEeKPBITHE CUCTEMBI, OTK/TIOYEHHE.

PasHoBugHoctn Y30

Cymectytor Y30 nHa Toxnu 10, 30, 100, 300 1 500 MA. ITouemy
JIMEHHO TaKadA rpafanyi. AGCOMIOTHBIX AMSNTEKTPUKOB B HaIlleM
OKpY>KeHUM HeT. V30411 mpoBofioB 06/1afjaeT KOHEYHBIM COIIPO-
TUBJICHMEM, M MMHMMA/IbHbIi TOK YTEUYKM IPUCYTCTBYET BCEIAa BO
BCEX 37IEKTPOINIpNOOPax M YCTPOCTBAX.

[l yenmoBeKa CIMTAETCA ONACHBIM IPOTEKAIOLINIL Yepe3 Hero
ToK 10-20 MA. KpaTKoBpeMeHHO€e BO3[ie/iCTBYE, MHOT/]A U 3HA4YM-
TE/TbHO 6OMbIIEro TOKA, YeTOBEK MOXKET IEPEXUTh, HO HAYMHAA
C [eCATH MUIINAMIIED, Y YeloBeKa HAYMHAIOTCA CYZOPOXKHbIE
COKpallleHMs MBIIIL], ¥ OH CaM 3a4aCTyI0 IPOCTO He B CU/IaX OTIY-
CTUTD IIPOBOJIHMK, KOTOPBIJ MIPOTUB €0 BOM CKMMAET €TI0 pyKa.
Ortcropa n uayT pexoMeHganuy 1o npumeHerno Y30.

Paccmotpum, xakue Y30 B KaKuxX CIydasx clefyeT BBIOMpATh.

10 MA — /151 yCTAaHOBKY BO BIa)KHbIX NoMemeHuAx. Hanpu-
Mep, CTMpabHasA MalllHA W/IM AylleBas KaOMHKa JOMKHBI 110f-
K/II09aThCA Yepe3 3al[MTHOE YCTPOMCTBO, pacCCYMTaHHOE HAa TOK



Mnasa 9. Y30 — ycTpoiicTea 3aWKTHOrO OTK/HOUEHNA 173

yteukn 0,01 A. IIpocro poseTka, peaHasHaYeHHasA 1A peHa mmm
3NEeKTPOOPUTBDI, yCTaHaBNMBaeMass B BAHHOJ KOMHaTe, Takxe
[IOTI>{HA IMETh TaKYIO 3aLIMTY.

30 MA — camblif IMPOKMIA CIEKTP NpuMeHeHNA. [IpakTiyeckn
BCe IMHUM MOXKHO 3amyiaTh Y30, paccuMTaHHBIMM Ha cpabaTbiBa-
Hue 1pyu Toke yTeuku 0,03 A. PoseTodHble rpynmbl, KyXOHHOE 060-
pyRoBaHMme, 37IeKTPOMHCTPYMEHT — Be3[ie, I7ie CTOMT 3a/jaqa obecre-
JeHM MaKCHMAJIbHOM 7IEKTPOOE30IIaCHOCTY IS Ye/IOBEKA, TONBKO
YCTaHOBKa 3aLIMTHOTO YCTPOJICTBA C TOKOM cpabarbiBanms 30 MA
MOXET FapaHTUPOBAHHO CIIPABUTCA C TAKOM C/IOXKHOM 3a/a4ei.

100 MA, 300 MA 1 500 MA — sT0 npoTUBONOXapHbie Y30. Vix
YCTaHaB/IMBAIOT A/ 3aLIMTHI TPYII MOTpeOUTENet, M KaK Tako-
Bbl€ 3TM YCTPOICTBA )XM3Hb Y€TOBEKA YK€ MOTYT He 3alIUTUTD.
0,1 A — 310 OYeHb HOBIION TOK /I YE/IOBEYECKOTO OPraHU3Ma,
11 OH MOXXET IIPUBECTH K CMepPTeNbHOMY nopakenmio. Ho s nepe-
rpeBa NOBPEXIEHHO! M30/IALINY, @ TAKKE €€ BOSTOPaHMA HY>XEeH
JOCTAaTOYHO GOMBIION TOK, M MMEHHO /I TAKOl 3aIMThI ¥ TIpef-
HasHadyeHbI Hofo6HbIe Y3O0.

IIpocroit mpumMep U3 Xu3HNU. YTPO, HUKOTO B IIOMEILLEHNN HET,
¥ He OBIZIO C Bevepa, BCe SMEKTPOIPHOOPHI BBIKITIOYEHHL. Bapyr
MPOMCXORNUT Bo3ropaHue... Kak Takoe MoxeT 6biTh? Bce Hauanoch
¢ Beuepa. I[IpoBop yANMHNUTENA TTOA CTONAMM MMeN He6OIbIIOe
HOBpEeXX/eHMe U30/ALMM. YOopILInIia, BO BpeMs BIaXXHOI yOOpKH,
HaMO4YM/Ia €T0, ¥ B MECTe IOBPEX/eHNA BOSHUK TOK (rps3Has
BOfja — 3TO COBCEM He M30/MATOp). Y mBabpbl 6blIa IIaCTMACCO-
Bas pydKa M caMmy ybopLiuily TOKOM He yaapuio. Yepes HekoTopoe
BpeMsA MeCTO MOBPEX/EHMsA HarPeNoch i BOCIIIAMEHNIOCD.

ITpn Hanuuum nporuBonoxapHoro Y30 — Takoii ClieHapui
HEBO3MOJXEH.

PeanbHbii TOK cpabaTbiBaHuA

Ouenp BakHbIlt mapameTp Y30, KOTOpPbII HUITlE HA HEM He
nporcan — PEAJIBHBIV TOK CPABATBIBAHW . Ecnu nipoBe-
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CTY 3KCTIEPMMEHT II0 M3MEPEHNIO TOKa YTEUKH, IIPY KOTOPOM IIpO-
MICXOZMUT BBIK/TIOUEHE 3aIUTHOIO YCTPOICTBA, TO OOHAPYXUTCA
ABHOE PAacXOXKJIeHJe C 3asABJI€HHBIM TOKOM, 3Haue€HNe KOTOPOro
HAIMCaHO Ha caMoM ycTpoiicTBe. [Ipudem pasuuIia co 3HauYeHMEM
B macropTe Oyzert sHaYMTeNbHasA. Peub MIET O TOTOBUHHOM TOKE
cpabaTbIBaHNA, ¥ HafiO BCETAA YIMTBIBATh, YTO eC/y Ha Y30 Hanu-
caHo 30 MA, TO OH JJO/DKEeH rapaHTMPOBAHHO CpearnpoBarhb Ha TOK
yTeuky, HaumHadA ¢ 16 MA 1o 30 MA. To >xe caMmoe OTHOCHTCS M K
OCTa/IbHBIM HOMMHA/IaM.

ITO UHTEpPECHO 3HaTb.

n Y30 senalomca 0080/1bHO y3KONPOPUbHLIMU YCmpolicmeamu.
OHU He 3awuwarom AUHUIO HU OM MOKO8 Nepezpy3Ku, HU axe om
MoKo8 KOpOomKo20 3ambIKaHus. Beudy amoeo amu ycmpolicmea
HeJlb35 UCN0/16308aMb 6€3 ABMOMAMUYECK020 8bIK/I0HAMENA.

ABTOMaTUYeckui Boikniouateno
OuddepeHuymanbHoro Toka — ABAT

EcTecTBEHHO IIpOrpecc He CTOUT Ha MECTe, ¥ JaBHO ITOSABU/INCH
KOMIIJIEKCHbIE allllapaThl 3aIUThI, codeTaromue B cebe u Y30, u
aBTOMATMYeCKMI BBIK/TIOYaTe/Tb. ABTOMAaTU4YECKMiT BbIK/TI04aTe/b
InddepennmanpHoro Toka — ABJIT. 9T0 ycTpoOiiCTBO BBITEC-
et Y30, Tak Kak IOTHOCTBIO 06/1afiast €ro CBOMCTBAMM, OHO
TaK>Ke BBINO/MHAET BCe (PYHKIVM IIO OTPAaHMYEHUIO CBEPXTOKOB.
Buyrpennee ycrpoiictso ABJIT-63 npuseneno Ha puc. 9.3.

Cnop mpodeccuoHanoB ¥ caMOy4eK O TOM, YTO Jy4lle —
CBA3Ka M3 aBTOMATH4ECKOTO BBIK/IIOYATeNA U YCTPOJCTBA 3aILNUT-
Horo oTkmodernsa nm ABJIT (roe B ofHOM KOpIyce COBMeLEHbI
byHKIMM 060MX YCTPOIICTB) ellje He OKOHYEHBI.

3T0 NHTEpPeCHO 3HaTb.

n Ho paccmampueas cxembl 3aujumel HeNlb3A He NPU3HAMb, YMO
yem MeHblUe 8 HUX MeCcm coeOUHeHUU NPOBOOHUKO8, meM 8bluie
06was HadexHocme.
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Puc. 9.3. BHympeHHee ycmpolicmeo ABLT-63 (neseiti — 3nekmpomexaHudecku,
npaebiti — 3nekmporHeiti). C 00Hol cmopoHbl — 3mo Y30, a eciiu nepesepHyme,
mo c dpyaoli CMOPOHLI — 3MO yxe asmoMamuyeckull biKOYamens.

B komnnekce xe 3mo ABAT

TaxoKe cyliecTBeHeH IpoLecc MoF60pa HOMUHA/IOB /IS CBA3KA
BA+Y30. HekoTopble NCTIONB3YIOT IPOEKTHYIO IOKYMEHTALINIO, &
npyrvie 6epyT To, 4TO ecTb Hof pykoit. AB[T cobupaercs B 3aBOA-
CKVIX YCTIOBMSAX, C IPYMEHEHNEM KOHTAKTHOI CBAPKY U YCTPOCTBO
IpoBepseTcs Ha cTeHpe yxe emmkoM. Co Bcex cropon AB/T Bbin-
TPBIBAeT NPV CPABHEHNMM, K COXKATIEHUIO, ¥ TP CPABHEHMY LiEHbI —
ToXxe. OCOOEHHO ecn B pacIpeieTUTENbHOM IUTKE peann3oBaHa
cxeMa, Korfa nocie ofHoro Y30 yCTaHOB/IEHO Cpa3y HECKONBKO
aBTOMATMYECKMX BBIK/IIOYATeNIel Ha paCcXOfAIINEC TNHUM.

710 He Bcerga YA0O6HO AN 06CIyXMBaHUA, HO 3HAYUTENIBHO
CHJDKAET 3aTPAThl Ha 37IEKTPOMOHTAXKHbIE PAOOTHI.

3TO NHTEpPECHO 3HaTb.
O nnwcax u muHycax 6ydem noOpobHO pacckasaHo & 2/ase,
noceaweHHou 31ekmpowuman.
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ABJIT — MHOrodyHKIMOHa/IPHOE 3aIUTHOE YCTPOICTBO. B
KayecTBe IpyMepa MO>KHO IOAPOOHO PacCMOTPETb BeCh PYHKINO-
Haj BbIMONHAeMblIi ycrpoiictBom ABJIT-63 komnanumu EKE

3amuTa OT TOKOB Ieperpysku. bumerannuyeckas nmacTmHa
pearupyeT Ha TOK, IIPeBbIIIAIONIMIT HOMUHAIbHBIN, HATPEBAETC U
OTK/TI0YaeT JIMHUIO.

3amuTa OT TOKOB KOPOTKOTO 3aMbIKaHMA. KaTyuka Maraur-
HOTO pacleNNTeNs MTHOBEHHO CpabaThIBaeT pU CBEPXTOKAX U
OTK/II0YaeT TMHUIO.

3amura OT TOKOB yTeuku. Bcrpoennsiit 6mok Y30 ananusu-
pyeT MpoTeKaloLme TOKM ¥ Py IIPEBbIIEHNH IIOPOTrOBOTO 3Haye-
HJA YTEKAIOIIMX «Ha CTOPOHY» TOKOB — IPOMCXOANUT OTK/TIOYEHME
TIMHUMN.

3amuTa OT NOBBIIIEHHOTO HANPsDKeHNA. B cirydae npesbiie-
HMM BXOJJHOTO HamnpshKeHus Bbile 270 B — cpabarsiBaeT pacie-
MUTENh MAKCMMANbHOTO HaNIPS KEHMA, MHTETPUPOBaHHBII B KOP-
nyc ABJIT. Ora 3amura Heo6X0ofMMa AJIA 3aIUVTHI MEKTPOHHOI
HAYMHKY anmapara. Bbicokoe HampsiXeHue MOXET BBIBECTU 13
CTpOs 371eMeHTHI 3neKTpoHHOro Y30. [Ipoucxoaut oTKmoYeHme
MMHUN 1 BMeCTe ¢ 3amuToii HaunHaKy ABJIT npoucxoput 3ammura
¥ Bcero 060pyAoBaHus, KOTOpOe MUTANOCh 110 HEll.

3amura OT BBICOKOBOMBTHBIX MIMITY/IbCHBIX OMeX. [I/1s1 HOp-
Ma/IbHOV paboThl 6710Ka 3aIuThl B HeM ycTaHoBneH BAPVICTOP.
Ero HasHayeHne — yny4ieHue KayecTBa MUTAIOLIETO HAIpsKe-
HMA. Bapucrop nornoniaer BLICOKOBONIBTHbIE MMITY/IbCHbIE TIOMEXM,
TEXHOT€HHOTO M/IM IPUPOAHOTo XapakTepa. [Ipu atom oTkmIoge-
HMe TMHUY He poncxoput. B dunbTpax ceTeBoro HampskeHus,
HanpuMep, KaK NpeHasHaYeHHbIX /I HONKIIOYEHMS ePCOHAb-
HBIX KOMIIBIOTEPOB — YCTaHOB/IEHbI TOYHO TaKMe XKe BapUCTOPHI.
Kak uror — xayecTBO MUTAOLIETO HANIPSXKEHMSA 110 3aLIMIaeMON
JIMHUM 3HAYUTENBHO YIYqIIAeTCA.
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OTANYMNA SNEeKTPOHHOIO N 3NEeKTpoMexaHnyeckoro Y30

Bonee mopo6Ho crenyeT paccMOTPETh OT/INYMSA 3NEKTPOHHOTO
Y30 ¢t sanexkTpomexanmdeckoro. OCHOBHOE OT/INYME YK€ Ompefie-
7IEHO B Ha3BaHMM. JeKTpoHHOE Y30 11 IPUHATYUA penieHus 06
YPOBHE TOKA YTeYKM ¥ HEOOXOAMMOCTY OTK/TIOYEHMS IOBPEXIEH-
HOJt IVMHWUY UCTIONb3YeT CXeMY, COOPaHHYIO Ha 37IEKTPOHHBIX KOM-
TIOHEHTAaX.

ITO UHTEPECHO 3HaTb.

u EcmecmeenHo, 8ce smu 3nemeHmsl mpebytom co6cmeeHHo20
NUMAHUA U UMEHHO 3MO AB/IAEMCA CIabbiM MeCmoMm 8 3J1eK-
mpoHHeix Y30 unu ducgeperyuanbHbix asmomamuyeckux
sbiKio4ameriell, yKOMNeKMOBAHHbIX UMU Xe.

Ouenb pefko, a Ipy NPaBUIbHON SKCITyaTalVI/ Y CBOEBPEMEH-
HOM 00CTy>XMBaHUM, BOOOLIe HUKOTAA, HO, TeM He MeHee, CUTYa-
I MOXET BOSHUKHYTb — HY/IEBOIf IIPOBOJHMUK HOBPEX/IEH, U
yepes 3allUTHOE YCTPOVICTBO MPOXOAUT TONBKO (a30BbIil IPOBOJ.
WY vMeHHO B 3TOT MOMEHT KTO-TO CITy4YaifHO KaCaeTCs OTO/IEHHOTO
mpoBofa. YenoBek cosaeT HOBBIN Iy Th A/ 3/MEKTPUIECKOTO TOKa,
Y1 €70 YPOBEHDb MOXXET OBITH II0OBIM — 3aLIUTHOE YCTPOIICTBO BCE
PaBHO He MOXXET OLIeHUTb YPOBEHb YTPO3bl, TaK KaK HapylleHa
cxeMa Mofja4y MUTAHNA Ha CaMO YCTPOVCTBO.

9TO MOXOXKe Ha 3NMEKTPUIecKmit GOHAPYK C BHITALIEHHBIMM
6arapeifkaMy — IIOKa HeT MUTaHMsA, He OyneT u cBera. MHorme
crpanbl EBponsl 3anpetun anexTpoHHbie Y30 K MpUMeEHEHMIO.
Y Hac Toxe K 5TOMY, HeCOMHEHHO, IIPUAYT, HO CHa4a/la Heobxo-
Aaumo mpoiTy myTh Hacbimenns JIFOBbIX samuTHbIX ycTpONCTB.

Y anexrponHbx Y30 ecTb He TOMTBKO MMHYCBI, HO ¥ ITIOCHI.
W He caMblit TOCTIeHMIT U3 HUX — HM3Kas IjeHa. DIeKTPOHHbIE
KOMIIOHEHTBI IIOCTOSTHHO JIEIIEBEIOT M 3allIUTHOE YCTPOJICTBO TOXE.
Takoke, HeMa/bIM IITIOCOM, ABIAETCA MHOTOQYHKI[IOHA/TbHOCTb.
ONeKTPOHHOE YCTPOICTBO OY€Hb IIPOCTO HAMENATDH FOMOMHUTENb-
HbIMM QyHKIMAMM. O 3aIMTe OT HOBBIIIEHHOTO HATIPSKEHIS MU
BBICOKOBO/IBTHBIX MIMITY/IbCHBIX IIOM€XaX IMCa/IOCh BhIIIE,
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Hy u camoe rmaBHOe — 0TKa3 B paboTe BO3MOXXEH TONbKO NIpK
OTCOEJIVIHEHM MUTAIOILETO IIPOBOJIA, @ 3TO OYEHb JIETKO MATHOCTH-
pyeMblii ciy4ait ¥ 6bICTPO YCTpaHMMBI. JNEKTPOMEXaHIeCKe
YCTPOJICTBA 3aIIUTHOTO OTKIIOYEHNUA He UMEIOT U He TpebyloT
COOCTBEHHOrO NMUTAaHMA. B KauecTBE MCIIOHUTEIBHOTO 7IEMEHTA
JICTIONb3YeTCA OOBIYHBIN IOCTOAHHBIN MaTHUT. B cllydae nmosBneHns
TOKA yT€YKM Ha 3TOT MarHUT OKa3bIBAETCs BO3JEVICTBE TI0 €0 pas-
MarHM4MBAHMIO, U KaK TOIbKO OH OKa3bIBaeTCsA He B CMJIAX YHEPXKN-
BaTb META//IMYECKYIO 3ale/IKy, — IPOMCXOAUT OTK/IIOYEHNeE.

Onucanne npuHUMIa pabOTHI IPOCTOE, HO B pean3aLuy JaH-
Hble YCTPOJCTBA NOBONBHO CNIOXHBI ¥ BHICOKOTEXHONOTMYHBI.
ITuM 06bACHAETCA JOCTATOYHO BHICOKasA CTOMMOCTD IIOI0OHbBIX
ycrpoitcTB. CIIophl 0 11e71eC006pa3HOCTY IPUMEHEHNS STEKTPOH-
HBIX ¥ 97IEKTPOMEXaHNYECKIX YCTPOCTBAX LI paHee U OYAyT
nparn. CTaTMCTUKA NOPaXKeHUA YETOBEKA 37IEKTPUYECKMM TOKOM,
KaK TaKoBas, He BEJEeTCA.

Ho ¢ Touky 3peHus 3apaBoro CMbIC/a, IPENMYIIECTBA SNEKTPO-
MeXaHMYECKUX 3aLIUTHBIX YCTPOJCTB He CTOMb 04eBUAHBL. Ecmn
He HapyIIaTh 9/IeMEHTapHbIX IPaBU 37IEKTP0o0OEe30IacHOCTH IpK
paborTe B 9/IEKTPOILINTE, TO Pa3HUIBI HET, IMEKTPOHMKA WM MeXa-
HMKa BXogaT B coctaB Y30.

Hosble 3agaun Y30

Y30 paspabarbiBanoch /1A 3alMThI YEJIOBEKA, Y1 B IOCTAB/ICH-
HOJ1 3aiaye ObIJIO YETKOE YC/IOBME — 3AIMTA OT HOPAXKEHNA B
CeTAX NePEMEHHOrO TOKa. JIMEHHO 1103TOMY BCe mepBbie paspa-
6OTKM 3aIUTHBIX YCTPOICTB pearnpoBaiy TONbKO Ha IepeMeHHbI
TOK yTeuku. Ha ceromHAIHAMA MOMEHT CUTYalMsl KapAMHAIbHO
u3MeHMMach. KpoMme 3almThl OT IPUBBIYHOTO [/IA HAC EPEMEH-
HOTO HalpsDKeHNsA B OITOBOJ CETH, ITOABUIACH HEOOXOAUMOCTD B
3alMTe ¥ OT MMITYIbCHOTO NIOCTOAHHOTO HANIPsKEHM .

9To CBA3aHO C M3MEHEHNEM NIPYMEHAEMO B OBITY TEXHMUKML.
ITpakTidecku Bce COBpeMEHHBIE ObITOBbIE 3IEKTPOIPHOOPHI cofiep-
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XaT B cebe MMIynbCHble 6710KK uTanHus. [loBpexxgenns stux 6mo-
KOB, 3a4aCTYI0, IPMBOJAT K IOSB/ICHNIO BHICOKOTO HAIIPSDKEHMS Ha
KOPIIy -aX HeMCIPaBHBIX MpMOOPOB. VIMIy/IbCHI BHIIPAMIEHHOTO
HATPSKEHNA NPeACTaBIAIOT 6OMbIIYI0 OMACHOCTD [/ HaXOX -
IVIXCA PAROM JIofielt. VIMEHHO ITO3TOMY B aCCOPTMMEHTE 3aI[UT-
HBIX OTK/IIOYAIOIIVX YCTPOVCTB NOABMINCH YCTPOVICTBA THIIA «A.
Y30 tunma «<AC» — pearupyior Ha IepeMeHHbIN TOK YTEe4KH,
THIIAa «A» — Ha NIepeMeHHbII 11 My/IbCUPYIOLINIT IOCTOSHHBIN TOK.

BbiBog.

Ana npumenerus 6onee npednoymumesnbHbl ycmpolicmea
3awumel ¢ Y30 muna «A», mak Kak 3dapaHee npedckdaame
Xapakmep HeucnpasHocmetli 8 NOOK/Il0YeHHOM 060pydosaHuu
NpaKmuy4ecKu He803MOXHO — 8 pO3emKy Moxem 6Gbimb 8KJII0-
yeH 060U npubop unu 31ekmpouHcmpymeHm.

O6wme pekoMeHAaLMUN NO NPUMEHEHWNIO

InextpoHHble Y30 — B NpOMBILIZIEHHBIX ¥ aJ[MUHUCTPA-
TUBHBIX TIOMEIEHMAX, TOPTOBBIX NaBM/IbOHAX U JIOOBIX APYTUX
MeCTax, HaXORALMXCA NOf o6cmyXuBaHMeM KBamuUIMpOBaH-
HOTO TIepCOHara.

AnexTpomexanudeckue Y30 — HeT orpaHMYEHNiA IO IpUMe-
HEHMIO.

Y30 tina AC — ycTaHaBIMBaeTCA A1 3aLUThI IIPY HEMCIPaB-
HOJ MM BETXOM 3/IEKTPOIPOBOJIKE.

Y30 tna A — o6s3aTenbHas YCTAHOBKA JIA 3allATHI B CTydae
NpUMeHEHNsT MEAUIVHCKOTO 060pyAOBaHMA, CBAPOYHBIX aNlapa-
TOB, BbIYMC/TUTENbHBIX YCTPOICTB.

ITpu monTaxe n akcnyatauuy Y30 mwm ABJIT nnorna Bo3Hn-
KalOT BOIIPOCHI ¥ CTIOXKHOCTH. ITO CBA3aHO, B OCHOBHOM, C HEBBICO-
Koif KBa/m¢uKanyeil pabOTHMKOB U BETXOCTBIO CTapOii 37IEKTPO-
nposopku. Ecnu co cTapoii, B 0CHOBHOM aTIOMUHIEBOI IIPOBOJ-
KOJ, — BCe NMPOCTO — MEHATh 6€3 BapMaHTOB, TO B OCTa/lbHbIX
CITy4asx Bce CIOKHEe.
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0630p pbiHKa Y30: Kak caenatb NpaBuibHbiN Bbi6op

AnexTpomexanmdeckue Y30 mpencrasieHs Ha puc. 9.4. 91o
K/IaCCHYeCKMit BAPMAHT OJTHOTO M3 CaMbIX HA/IEXKHBIX YCTPOVICTB ISt
3aIlMThI Ye/oBeKa. [IaHHBIN BEIOOD SB/IAETCS BCETNa IPAaBUIbHBIM.

ABTOMaTIyecKye BbIK/IIOUaTenn Au¢pepeHImanbHOro ToKa ¢
3neKTpOHHBIM Y30 B KOMIUIEKTE ITpeACTaB/IeHbl Ha puc. 9.5. MOXHO
TIPUMEHATD IPAKTIIeCKN B JIIOOBIX TpoekTax. [IpenmyIecTBoM faH-
HOTO BBIOOpa AB/IAETCA JONOMTHUTENbHAS 3aIUTa IOAKIIOYEHHOTO
060pyoBaHNA OT HOBBILIEHHOTO HATIPSKEHVS ¥ BBICOKOBO/IBTHBIX
UMITY/IbCHBIX TToMeX. I1py aBapusax B ceTy 11 IOBBILIEHNY HANIpsDKe-
HuA 10 270 B — nponcxoput otkmodenye many. Knonku BO3BPAT
TI03BOJIAIOT IIaTHOCTUPOBATD IIPUYVHY OTK/TIOYEHS.

Ecnu ANl-32 unn AJl-2
OTK/IIOYM/ICS, @ KHOIIKA OCTa-
Nach BPOBEHb C KOPIYCOM —
IpUYMHA OTKIIOYEHUS TIOSB-
JIeHNe CBEPXTOKAa KOPOTKOTO
3aMbIKaHNUA, WIN JUHUA
Obl1a meperpyxeHa depec-
4yp 60nbIION I HAarpysKoii.

Puc. 9.4. Tak ebiznadam Ecny xe xuomka BRIIBIHY-
anexmpomexaHuyeckue Y30 71aChb HAPYXY — TO NMpUINHA B
HOsABIEHUM TOKA YTEYKM VN
HallpsiKeHNe B JIMHUM IIpe-
Bbicuno 270 B. IIpasunbHas
AMATHOCTMKA ¥ TOYHOE TIOHM-
MaHye IPUYMHBI OTK/TIOYEHN S
OUTAaHUA 3HAYUTENbHO YCKO-
pAeT BpeMs, HeoOXoMoe /1A
yCTpaHEHMs aBapuil.

Oudasromar ABIT-63M
Puc. 9.5. Tak 8bi2nadam (puc. 9.6) — uHorma eguu-

asmomamuveckue 8bIKIoYamenu CTBEHHbII BAPUAHT 1A yCTa-
ougbpepeHyuansHo20 moka . .
¢ 371ekmpoHHbIM Y30 6 KomMnnekme HOBKI. CaMblil [7TaBHbIV KpU-
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TepUit — pasMep [aHHOTO 3aI[UTHOTO
YCTPOJCTBA COOTBETCTBYET OOBIYHOMY
aBTOI11aTMYECKOMY BBIK/TIOUATEIO.

B cny4ae meduiuta Mecta B 3NE€KTpH-
9eCKOM IIUTE 3TOT KOMIIAKTHBIif aBTOMa-
TUYeCKMit BBIKMOYaTe/b fuddepeHInanb-
HOTO TOKa IT03BOJIAET OTHOCTBIO PEIINTh
BCe BOIIPOCHI TI0 3aljuTe 060pyAOBaHUA U
Je/ioBedecKoit xn3Hu. Hammume momsoro
KOMII/ZIEKCa 3aLIUT — OT TOKOB KOPOTKOTO
3aMBIKaHUA U IIEPErpy3KM, TOKA yTEUKM U
BBICOKOTO HAIIPSKEHM.

Oudasromar ABT-63 (puc.9.7) —
CaMBblil COBPEMEHHDI aBTOMATUYECKNIT
BBIK/TIOYaTenb fuddepeHIManTbHOro ToKa.
[aBHBIe KpUTEPUM AN BHIGOPA MMEHHO
3TOTO YCTPOICTBA — €ro TUI «A» U BO3-
MOXXHOCTb BBIOODA 3/1€KTPOHHOTO WMIN
anekTpomexanmnyeckoro Y30 Bxopdiiero
B KoMmmtekT. [IpumeHenne ABJIT-63 06s-
3aTeNIbHO AJIA 3aIUTHI B CTYYaAX MCIOMb-
30BaHMsA MOLIHBIX NpeobpasoBaTeneit
HATIpsDKEHs, CBAPOYHOTO 060PyOBaHNM,
MEULIMHCKON TEXHUKH.

Puc. 9.6. Tak sbiznaoum
ougpasmomam ABAT-63M

Puc. 9.7. Tak sbiznadum
ougpasmomam ABAT-63

Yro Hy>KHO 3HaTb Npu Nokynke Y30 u agndpasromaTtos

IIpnobpeTas faHHOe 060pyROBaHNE B CIENMATN3NPOBAHHBIX
Maras3yHax, MOXXHO O>KM/IaTh MICYEPIIBIBAIOILE TPAMOTHO KOHCY/Ib-
TallMM OT TIPOAABIOB. K coxanennio, aToro MHOI#a He HabmoAa-
€TCA ¥ COOCTBEHHBIE 3HAHMSA MHOITA IIPOCTO HEOOXOMMMBI.

Hanpumep, kak no BHeurHemy Buny orinuntb Y30 or ABIT?
Wnu kax ugeHTuduumpoBath snekTponHslit ABJIT u snexkrpome-

XaHWYECKUI?
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B cnyyae mpno6peTenys MpoRyKIMy OTeYeCTBEHHbIX IIPOU3BO-
AMTeNell Ha 9acTh BOIIPOCOB Bbl OJTYYMTE OTBET IIPU PacCMOTpe-
HUM niepeHeit maneny ycrpoitcts. Ecm ato Y30 — 1o Ha HeM Tak
u HanucaHo — Y30. AB/IT-63 umeer Hagmuch o ToM, Kakue Y30
BXOJIAT B €0 KOMIUIEKT: 37IEKTPOHHbIE M/ 37IEKTPOMEXaHUIECKIE.

Ecnu Bo3HMKAIOT COMHEHNA, HaNpUMep, IpU IpuobpeTeHNnn
MMIIOPTHBIX 37IEMEHTOB, TO HEOOXO/IIMO CMOTPETb Ha MapKMPOBKY.
YcTpoiicTBO 3aIMTHOTO OTK/IIOYEHMA MapPKUPYETCA C YKa3aHNeM
HOMMHA/IbHOTO TOKa. Y HETO HeT B CXeMe 3alUThl OT CBEPXTOKOB, X
TI03TOMY Ilepefi 3HaueHMeM HOMMHA/TBHOTO TOKa HET HUKAKVX OYKB.
ToBops npoe, ecnu Bbl Bupure 6ykssr B, C unn D nepen uud-
POt HOMMHAJIBHOTO TOKa, TO niepef Bamu ABTOMATUYECKUN
BBIK/TIOYATEJIb JUOOEPEHIIMAIBHOT'O TOKA.

Hanpuwmep, C25 Ha 30 MA — 3T0 A depeHIanIbHbI1 aBTOMA-
TUYECKNI1 BbIK/TI0YaTeNb, a 25/30 MA — ato Y30.

Bompoc mens! MHOTZIa AB/IAETCA CaMbIM-CaMBIM ITIaBHBIM.
INneKTpOMeXaHNYeCKMe YCTPOICTBA CTOAT 3HAYMTENBHO JOPOXKe
CBOMX 3MEKTPOHHBIX co6paTheB. Kak ux oT/munTs Apyr ot spyra? B
TIaCTIOPTHBIX JAHHBIX 9Ta MHPOPMALVIA, KOHEYHO, YKa3aHa, HO eCTu
Tieper BaMy HeT T1aCTIOpTa Ha M3fiee, 3To Toxe He 6efia. [IpoBeputhb
VICTIPaBHOCTD ¥ TO, YTO 3TO JIe/ICTBUTENIPHO «MEXaHMKa» MOXKHO IIpH
nomoly mo6oit 6aTapeitky ¥ [BYX HPOBOLKOB.

Ha pwuc. 9.8 nokasaHa cxema pns
IpOBEPKM 3MEKTPOMEXaHMYECKUX
YCTPOWCTB 3alIUTHOTO OTK/TIOYEHN.
ITonapHocTh mopkm04aeMoln 6ara-
PEViKM, MM UCTIONb3yeMble BHIBOI —
dasHble MIM HYNIEBblE — PONH He
urpaoT. Tak Kak QyHKLIMM 3THUX
3alMTHBIX YCTPOJCTB HE 3aBUCAT OT
IUTaHNUA, TO €CTh, HET HEOOXOAMMO-
CTHM TIOAK/IIOYATh K HUM HaTpsDKeHNe

Puc. 9.8. llposepka . 6 .
371eKMPOMEXaHUYECK020 CETH, a IPOTEKAKINY U3 OaTapeNKu

AB/T-63 TOK VIMUTHUPYET TOK yTe4Ku — cpaba-
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ThiBaHMe, oTKModeHne ABIT — ABnsgeTca onpenensaommm npu-
3HAKOM MeXaHWYeCKOI HAYMHKU.
Cemsr Bmouenns Y30 n AB/IT npencrasnens! Ha puc. 9.9 u

puc. 9.10.
b7 d
C40A \% C40A \%
KBy KBy
y30 y30
40/0,03/2 40/0,03/2
B10A B16A Y\ B16A B10A B16A Y\ B16A
OceeuwieHne  PoseTouHas Ocsewenue PosetouHan

rpynna rpynna
TpexnpoBoaHas ceTb [ByxnposoaHas ceTb

Puc. 9.9. Cxemoi skmioveHus Y30

i f

BBOAHOMN BBOAHON
C40A § C40A ﬁ

KBy kB4

1 #

R BERRASEN
810AY B16A[ B16A B10A B16Aq>B1SAq:

Ocsewenve  PosetouyHas OcseuweHne PosetoyHas
rpynna rpynna
TpexnpoBoaHasn ceTb [eyxnpoBopHas ceTb

Puc. 9.10. Cxembi nodknioveHus ABAT
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Mpumepbl HeNpaBMAbHOIO NOAK/IOYEHUA
3alMTHOrO YCTPONCTBA

PaccmoTpuM TUNMYHBIE NPUMeEPHI HENMPABUIBHOTO MOAKIIO-
YeHMA 3aIUTHOTO YCTPOMCTBA. TV OMMOKY BBI3BaHBI KIIaCCH-
4eCcKIM 3a6/myX/ieHMeM, YTO JOCTaTOYHO BMECTO OOBIYHOTO aBTO-
MaTM4eCKOTO BBIK/IIOYATENA YCTaHOBUTD [y depeH1nanbHbIi
BBIK/TI0YaTeIb, 1 Bce! HeT, coBceM Bce He Tak IpocTo.

JInddepennmanbHbie yCTPOICTBA He IPOCTO TPeOYIOT mpa-
BU/IBHOTO TOAKIIOUEHN, OHY, B IIPUHIINIIE, HE TTO3BOJIAT MTOAATh
HaIIpsDKEHME B IMHIIO, B KOTOPOJI HapyIIeHbI TpaBy/Ia MIOAK/II0Ye-
Husa Y30 unu ABIIT.

B Bupieoypoke Ha nmpunaraemom gucke «Y30, ommb6ku npu
NOAK/TIOYEHNI» TIOKa3aHbl TUIIMYHBIE TIPOOIeMBI, BOSHUKAIOLINE
TIpM YCTaHOBKE 3aIMTHBIX YCTPONCTB OTKIIOYeHMsA. YT0OBI BOIIpO-
COB OCTaBa/IOCh MEHbIIIE, WV COBCEM He BO3HMKAJIO, HEOOXOAUMO
TIOMHMTb, YTO HOpMajbHasA pab6oTa Y30 BO3MOXKHa TONBKO IIPH
IIPaBUIbHOM €r0 BbIOOpE U HOK/ITIOYEHNH.

3TO UHTEepPEeCHO 3HaTb.
n U ecnu 3awuma cpabameieaem, 3Hayum, Haoo pasbupamecs.
B sonpocax anekmpobesonacHocmu menoueli He 6bisaem.

B mutke Bce BRIrARMT mpaBuibHO (puc. 9.11). K 3ammraoMy
YCTPOJCTBY IIOAXOAAT MPOBOJHVKY ¥ YXORAT B KaHaL A [ajblie,
BCe CTIoXHe. YTo IpoucXoauT C MPOBOAAMI B TOJILIE CTEHBI, MOYKHO
TOJIbKO JIOTafbIBaThcA. Kimaccudecknit BapuaHT — Tfie-TO COeRMHSA-
I0TCA Hy/IE€Bbl€ IIPOBOJHMKI, IIPOXOfAALINe Yepe3 pasmruHbie ABJIT.

JlocTaToyHO mepenyTaTh OAVH IPOBOJ B LIUTE, ¥ HOP-
ManbHasA paboTa, u Boobuie paboTa 3/1eKTPOOGOPYROBaHMS,
HEBO3MOJKHA (puc. 9.12).

Ecnu ncrionb3yeTcss aBTOMaTM4eCKHI BBIK/TIOYATENb, TO COENM-
HeHMe Hy/IeBOTO IIPOBOJHMKA C 3a3eM/IAIONIMM He BIMSET Ha pabo-
TOCIIOCOOHOCTD CXeMbl 9/eKTpocHabxenus. [Ipu samene BA Ha
A epeHINanbHbI AaBTOMATUIECKUI BHIK/IIOYATE/b — KaXK[Iblil
«IMIIHNI» KOHTAaKT JO/DKEH ObITh ycTpaHeH (puc. 9.13).
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CUHUN

CUHWIA
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HYNeBbIX NPOBOAOB z
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Puc. 9.11. [lepsas owubka: coeduHeHue HyseabIX NPOBOCHUKOS,
udywux Yepes pasHele 3aujumHeie ycmpolicmea

Puc. 9.12, Bmopas owub6ka:
HenpasuseHoe NoOK/IoYeHue
NPoBOOHUKO8

KPaCHbIA

HenpasunbHoe coeanHexve
HYJEeBbIX NMPOBOAOB

CcuHnn
KpacHbIN

Puc. 9.13. Tpemes owubka:
HenpasusibHbIl 86160p MOYKU
ona 3asemneHus

HenpasunbHbii
BbI6Op TOuKM _L
Ans 3asemnenns

KpacHbI
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KPaCHbliA

Puc. 9.14. Yemeepmas owubka:
Hazpy3Ka 00/XHA NOOKIOHAMbCA
MONbKO € HUXHUX KOHMAKMOo8

CUHUIA
CUHWIA

KpPaCHBbIi

Harpyska aomkHa
noaKMIo4aTLCS
TONBLKO C HUXHUX
KOHTaKTOB

K Harpyske

bonpioe sHaveHMe MeeT NPaBIIbHOCTD MOAK/ITIOYEHNSA CAMOTO
3aIUTHOTO ycTpoyicTBa (puc. 9.14). 3aBoguTh MUTaHNE HEO6XO-
AMMO Ha BEpXHJE KOHTAKThI, a HaTPy3Ky IOAK/IIOYATh K HIDKHUM.

Bce ocranpHbIe BapMaHThI OLIMOOK MOXKHO paccCMaTpUBaTh Kak
CMellMBaHye PaCCMOTPEHHDIX.

[narHocTuka n ycrtpaHeHue HencnpasHOCTeN

JInarHocTHKa ¥ ycTpaHeHMe HeMCIIPaBHOCTel TpebyeT BbICO-
KOJ1 KBa/mMpMKaLyy MacTepa, HO MHOTAA OCTATOYHO IOHATH IPH-
4MHY, ¥ Aajbliie BCe CTAHOBUTHCA IPOCTO.

B ozHOJI r/1aBe CIOXKHO MOAPOOHO pacckasaTh MPO YCTPOIACTBO
3amuTHOTO oTKMo4eHns win ABIT. Bugeoypoku k rmaBe Y30
TIO3BOJIAIOT HAI/IAKHO pa3o6paThbcs M ¢ NPUHIUIIAMU PAaBOTHI, U
C MapKMPOBKOJ YCTPONCTB, ¥ Coco6aMy AMarHOCTUPOBaHMUA
HEIpaBU/IbHOTO MOAK/IIOYeHNs. Bueo MpumoxeHns CHUMAICD C
LIe/IbIO YIIPOLeHMA ofilayy MaTepuana. He Bce pomky o jaHHOM
TEMAaTyKe BOLIM B IUCK.
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ITO NHTEPECHO 3HaTb.

n bonee nosHyio u NOCMOAHHO OGHOBAAIOWYIOCA BUOEOUH-
¢opmayuto MoxHo npocmompems Ha Kavaie planerist916
e YouTube. Tam xe MOXHO 3a0amb KOHKpemHble 80Npocsl u
Nosly4uUmMs MexHUYecKyto KOHCYIbmayuro.

[naBHas 1e/1b JAaHHON I7IaBbl — IIOKa3aTb, YTO, HECMOTPS Ha
CJIO)KHOCTY ¥ POCT CTOMMOCTH, — 3aMEHATD CTapble aBTOMATH4e-
CKMe BBIK/IIOYATe/IM aBTOMATUYECKMMM BHIK/TIoYaTensaMu audde-
pennmansaoro Toka HEOBXOIVIMO.

Ha ceromss aT0 egVHCTBEHHBI BapMaHT KOMIUIEKCHOJ 3a1L{1ThI
YenoBeKa, 060pyROBaHMA U TIOMeIeHNs cpa3y. AGCOMIOTHO 6e3
PasHMIBL: CTapasi y BaC ABYXIPOBOAHAA CHCTeMa 37IEKTPOCHa6-
JKEHVA Ha a/IIOMMHMEBBIX IIPOBOJIaX MJIM COBPEMEHHas — Tpex-
IPOBOAHAsA, MefHAA C 3a3eM/IAIOIINM IIpoBofoM. VI camoe rias-
HOe — TO/bKO Tako BapuaHT (c npuMenennem Y30 mm AB/T)
9/MIEKTPOCHAOKEHNUA TETCKOI KOMHATBHI, II03BO/IAET He IIOIBEpPraTh
>KM3HU JieTel TUIIHEN OTaCHOCTH.

%%

IIpurnamaio MOCMOTPETh BUIEOYPOKM IO TeMe «YCTPONCTBa
3aIMTHOTO OTK/IIOYEeHNs» Ha npuaaraemom DVD:

¢ «CpaBHeHue pasnn4HbIX U depeHnnanbHIX aBTOMaTHYE-
CKMX BBIK/IIOYATeNen».

* «Kak ommunTts 110 BHewiHeMy Bugy: Y30 wmn udaBTOMaT
nepen BaMu?».

¢ «Yro nyyme npumeHATh: Y30 1 aBTOMAT B CBA3Ke WM Cpa-
3y audaBTOMaT?».

¢ «Ompepensem, epex BaMu 3I€KTPOHHBIN MU I/IEKTPOME-
xaHndeckuit ABIT».

¢ (Tunossie ounbky B ropkmodeHnm Y30».
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COBPEMEHHDbIE 3JIEKTPOCHETHUKU

dNeKTPNYECKUN CHETUYMK: NepBOe 3HAKOMCTBO

INeKTPOCYETYMK eCTh BO BCeX KBapTupax u fomMax. OH sBseTcs
HaCTO/BKO OOBIIEHHBIM IIPHOOPOM, UTO €r0 IIPUBBIK/IN He 3aMeYaTb,
He TOBOPA YK€ O TEXHMYECKOM YCTPOJCTBE ¥ IpUHIMIEe paboThi!
ITonpo6yeM pa3obpaTbcs, 4TO XKe TaKOe SNEKTPOCUETUHK.

INEeKTPUIECKUIT CUETUYMK — 3INEeKTPOU3IMEPUTENbHBIN IPU-
60p, npefHasHaYeHHDII /I y4eTa Pacxofa NMeKTPUIeCKOi SHep-
TUJ TIEPEMEHHOTO MM IIOCTOAHHOTO TOKA, KOTOpas M3MePSETCA B
KBr/4 wm A/4.

ONEKTPOCYETYNKY MTPUMEHSAIOTCA TaM, I7Tie OCYILIeCTBACTCA
JIeTanbHOE MOTpe6IeHNe INMEKTPOSHEPTUN U €CTh BO3MOXXHOCTD
S9KOHOMMUTb JIEHbIY, OTCIEXKMBasA ee MOTpeb/IeHNe 3a OIpefieieH-
HBI/i IPOMEXYTOK BPeMEHM. DNEKTPOCYETUMKM BHINYCKAOTCA
opHodasHble 1 TpexdasHble, OfHOTapudHbIe 1 MHOrOTapud-
Hble, IPAMOTO BK/IIOYEHUA ¥ depe3 TpaHCPOPMATOPhI TOKa.
INEKTPOCYETYNKY NIPAMOTO BKITIOYEHUS IPUMEHAIOTCA Ha TOK OT
5 A (mo HoBBIM Tpe6oBaHusaM ot 30 A) 1o 100 A.

IlepBB1it 3MEKTPOHHBII CUeTYMK ObLI BhIIyLIEH Ha 3amaje B
1980 ropy, a B Poccun — B 1996 r. Torpa e Bcrynun B cuny TOCT
6570-96, cnenaBmmit B Poccuyt c4eTYMKM ¢ KIaCCOM TOYHOCTH 2,5
n TokoM MeHee 30 A BHe 3aKOHa. Belib B HalIMX KBapTHpax NOABK-
JIOCh MHOXKECTBO TEXHVKM C 60/IBIINM TOKOM NOTpebeHns (KOH-
AMIVIOHEPDI, CTYPaIbHbIE M IIOCYZOMOEYHbIE MAllIMHBI, TET/IOBEH-
TUIATOPBI, BOJOHAIPEBATEMN U T. X.).
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Ha 3amage cTonKHYMCh ¢ Ipo6/1eMoif 3aMeHbI CTapOro mapka
CYeTYVKOB paHble Hac. CHayaIa OHM TOXe C 9HTY3Ma3MOM 6pocu-
JIACh aMEHATb UHAYKIMOHHbIE CYETYMKM 3/1EKTPOHHBIMY, KOTO-
pBIX cTano 95%, HO CTONKHYBIINCD C TpobneMoit 6onee HU3KOIL
HaJeXHOCTH, HEOOXOAMMOCTDIO OBICTPOTO CEpPBMCA, HECKOMBKO
VISMEHM/IV CBOM B3ITIA/bL. Teniepb COOTHOIIEHME MHAYKIIMOHHBIX 1
37IEKTPOHHBIX CYETYMKOB, HALIPUMED, B AHITINM COCTAB/IAET IPu-
MepHo 40/60 (http://electrik.info).

Y Hac B MarasyHax TOXke IPUCYTCTBYIOT 06a THIIa CIETYMKOB.
Kak opranmsanym, Tak ¥ 4aCTHbIE IMIIA TOKYTIAIOT Y T€, X JPyTHeE.
ITo moBopy HafeXXHOCTH MOXKHO CKasaTb CHeyIollee: B IacopTe
Ha 97IEKTPOHHBIN CIETYNMK HEPEJKO JAETCA Pecypce B 15 n1eT Hemnpe-
PBIBHOJ paboTHI, HO He OffVH PeaibHO CTOMBKO ellle He OTpaboTal.
IIaTHAAIATH €T Ha3aj, MX ellle He BhINyCKanu. Pecypc mHmykim-
OHHOTO CYeTYMKa TaKOB, YTO JaXKe yepes 50 /1eT MHOIVE 06pasiibl
YK/IafbIBaIOTCA B 3aJlaHHBII K/IacC TOYHOCTH!

Pa3sHOBUAHOCTUN SNEKTPOCHETUMKOB

KOHCTPYKTHBHO, BCe 37IEKTPOCYETUNKM MOXKHO pasfennTh Ha
TaKye TPYIIIIbL:

¢ MHIYKUMOHHBIE (MEXaHMIECKIE);

¢ 9neKTpoHHBIe (1M pOBLIe);

¢ rMOpUIHBIE STEKTPOCYETIMUKIL.

Csou mpsiMble 005A3aHHOCTH, T. €. y4eT NOTpebIeHns 3neKTpo-
9HEpPTUY, BCE OHM BBIONHAIOT COBEPIIEHHO OJMIHAKOBO, OJTHAKO
9/IEKTPOHHBIE CYETYMKI CTOAT 3HAYMTENHHO JTOPOXKE.

B MHAYKIMOHHBIX CYeTYMKaX (puc. 10.1) umewTCa fABE
KaTYUIKM: KaTyIIKa TOKAa ¥ KaTyIIKa HanmpsyKeHus. MarHuTHoe
TI0JI€ 9THX KATYIIEK 3aCTaB/sAeT BPAIIAThCA AVCK, IPUBOMAIINIL B
IBIDKEHME MEXaHU3M CyeTa oTpebsiemoit sHepruu. Yem 607blie
TOK ¥ BbIILIE HATIPSKEHNE B 37IEKTPOCETH, TeM ObICTpee BpalaeTCs
IHMCK, ¥ PacTyT ITOKa3aHMs CYETUMKA.
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IIpo6nema Takoro THIa CYETYUKOB B
TOM, YTO OYeHb TPYAHO U AOpPOro obecire-
YUTh C MX TIOMOILBIO K/TACC TOYHOCTH BBIILIE
2,0. VIx 0oCHOBHO€E JOCTOMHCTBO — BBICO-
JajflIas HafieXKHOCTb M CPOK CITy>K6bI 6oriee
15 net. Ha ceropuAxmii feHb TOAbKO B PO
paboraeT oKono 50 MU/IMOHOB MHAYKIM-
OHHBIX CYE€TYMKOB.

OnexTpoHHble cyeTuyuku (puc. 10.2)
Puc.10.1. Tak 6siznadum  paGoralor 3a CueT NPAMOTO M3MEPEHMSA

CO8pPeMeHHbIU
UHOYKYUOHH®IL cyemyux  TOK M HANIPSDKEHNA M TIEpeiauy JaHHBIX B
1MppOBOM BUJie HA MHAMKATOD ¥ B IIaMATb
CYETYMKa.

ONeKTPOHHbBIE CYETYMKM VIMEIOT MHOXKe-
CTBO JOCTOMHCTB:

¢ KOMIIAaKTHbIE pa3Mepbl;

¢ BO3MOXHOCTb MHOTOTapM(HOTrO y4eTa;

¢ CrOco6HOCTb BCTpaMBaHUs B aBTOMa-

TM3MPOBaHHbIE CUCTEMBI KOMMepye-
CKOTO y4YeTa 3a CYeT Ha/lN4ysA CTaH-

Puc. 10.2.7 5 APTHBIX MHTEPQENCOB;
uc. 10.2. Iak ebleniaoum o o
. *
P JIETKUIi Tiepexoi Ha 6onee BBICOKMIA
00HOGa3HBI CHEMYUK K/IaCC TOYHOCTY 32 CYET MPUMEHEHNA

CIIelan3MpPOBaHHBIX MUKPOCXEM;
¢ IPOCTOTAa CYMTHIBAHMA 3a CYET NpUMeHeHusa LydpoBOro
MHJMKATOpa;
¢ MOBBILIEHHAsA YCTOMYMBOCTb K MONBITKAM BOPOBCTBA 37IEK-
TPOSHEPTMM 32 CYET KOPPEKIMY IIOKAa3aHMI CIeTYMKA U T.1.

OcHOBHbIE HEOCTATKM 57IEKTPOHHBIX CYETIMKOB — 3TO Horiee
BBICOKas IIeHa U 6o/lee HU3KasA HaleXXHOCTb.

ONEKTPOHHbIE CYETINKM MOTYT IIOXBACTATD TEM, YTO OHM MOTYT
paboTaTh py TeMIepaType HIDKe Hy/IA TPafiyCcoB, B OTIMYME OT
VHIYKIMOHHBIX CYETYMKOB, KOTOpPbIE HE MOIYT paboTaTh B yC/IO-
BUAX IIOHJDKEHHOI TeMIiepaTypbl. [I03TOMY ISt KBapTHPHI BIIOTHE
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TOfiOMIeT MHAYKIVIOHHBI 57IEKTPOCYETUMK, BEIb TEMIIEPATypa B
HeJl BPAJL /1Y TIOHM3UTBCS HIOKE HY/IA IPajiycoB, a CTOUT OH, KaK
y>Ke 0TMeYasoch, AellIeBe.

Tu6pupgHbIe 3MEKTPOCYETINKY, 0OBEANHAIOLME B Cebe dte-
MEHTBI IBYX YKa3aHHBIX BBILIE IPYIII, UCIIONMb3YIOTCA JOCTATOYIHO
penKo.

Bce anekTpocyeTYNKM pasnuIaoTCs o KOMn4ecTBY ¢as: onHo-
¢asHblie u TpexdasHble. [y BbI6Opa HY)KHO MCXORUTD OT Xapak-
Tepa ceTH B KOHKpeTHOM IoMeleHnu. Yaie Bcero tpexdasHoie
CYETYMKM PEKOMEHYIOT YCTaHAB/IMBaTh B KOTTEMKAX, 60/IbIINX
3arOPOJHBIX IOMax M B 60MbIINX KBapTHUpax. B He6ombumx e
KBapTHpax BIIO/HE MORON/ET ¥ ORHO(A3HbII 3TEeKTPOCYETUHK.

Yaige Bcero u3-3a IPOCTOTH ¥ [ielIEeBU3HBI BHIOMPAIOTCSA
MHAYKIMOHHBIEe (MexaHMdYecKue) cyeTdynku. Kpome toro, 3a
CYeT CBOEI1 MPOCTOTHI OHYU OT/IMYAIOTCA BBICOKMM Ka4eCTBOM U
HaJIeXXHOCTHI0. ITO ONPOOOBaHHAS AECATUIETUAMM CXEMaA, KOTO-
pas oTim4yHo paboTaeT. OGHAKO eCTh ¥ MUHYChL. MexaHuveckue
(MHBYKLMOHHBIE) CIETYMKY He 00/1aJal0T CYCTEMOI AVCTAHIVIOH-
HOTO aBTOMATMY€CKOTO CHATHSA IIOKa3aHMIA, TO €CTb OHY ABIAIOTCA
TOBKO OfHOTapuHbIMI. KpoMe TOro, y HUX BBICOKA BEPOATHOCTD
BO3HMKHOBEHMS CYLIECTBEHHOII IOTPEUIHOCTH Y4eTa, MUMEHHO
TI09TOMY OHY TIO/IEXAT JaCTO OBEPKe.

XapaKTepuCTUKMN 3NeKTPOCYETUNKOB

OCHOBHBIMYM TEXHUYECKMMM XapaKTE€PUCTUKAMM 3/MEKTPO-
CYETYMKOB AB/IAIOTCA:

¢ K/IacC TOYHOCTH;
BEMMYYHA HOMWHANIBHOTO HANPSKEHNA;
BETNYMHA HOMMHA/IbHOTO TOKa;
YYBCTBUTE/IBHOCTD 3/IEKTPOCYETINKA;
MHTepBaJI pabo4yX TeMIIEpATyp Kak mpasuso ot —40 1o + 55 C;
CPemHMI CPOK CITYXKObI COBPEMEHHBIX 3/IEKTPOCYETINKOB CO-
cTaBideT: 15 71eT y 371eKTpOHHBIX i 30 €T y MHAYKIVOHHBIX;

* & 6 o o
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CoBpemeHHanA INeKTPoCceTh

*
*

*
*

CpenHAsA HapaboOTKa Ha OTKa3: Y MHAYKLUMOHHBIX — 71000
4acoB, Y 9/11€KTPOHHBIX — 90000 yacos;

MEXIIOBEpOYHbI/l MHTEpPBAN: Y MHAYKUMOHHBIX — 6 JIET, y
3NMeKTpOoHHbIX — 10 11€T;

rabapuTHBIE pa3Mepsl;

BecC.

OpHyM 13 OCHOBHBIX ITapaMeTPOB 37IEKTPOCYETYNMKA ABIACTCA
€ro KJIACC TOYHOCTH — 91O NPOUEHMHOE BbiparceHue Haubonvuleli
donycmumoti omuocumensHoti nozpewnocmu: 0,5; 1,0 n 2,0%.

Knacc TouHOCTH ompefieneH A/ HOPMAalbHbIX YCIOBMI
paboTsr:

L 4
*
*

.
L4
*

IIPaBUIbHOE MOAK/TIOYEHME;
paBHOMEpHOE pacrpefieNieHie HarpysoK 1o ¢asam;
CUHYCOMMIa/IbHAsI XapaKTePUCTHKA HATIPsDKEHUA U ToKa ( Be-
nmuunHa K03GQUIMEHTa TMHEHbIX MCKAKEHNI He JO/DKHA
TpeBbIIaTh 5%);

HOMMHA/IbHasi  BEIMYMHA  IPOMBILUIEHHOM  YaCTOTHI
(50 I11£0,5%);

BE/IMYMHA OTK/IOHEHVS 3HAY€HMsT HOMMHATIBHOTO HaIpsDKe-
HuA He 6oee 1%;

Be/IMYVHA HaTPY3Ky B HOMMHA/IbHBIX IIpefieNax;

OTCYTCTBME B/IVMSHMS BHEUIHMX MaTHUTHBIX IIOJI€It;
BEPTHUKa/IbHOE ITO/IOXKEHNE TEKTPOCUETINKA.

Bemnmunaa HOMMHATBHOTO HANIPSDKEHIA CUETYMKOB IIPSAMOTO 1
C MICTIONIb30BaHMEM TPAHCHOPMATOPOB TOKA HOKHA COOTBETCTBO-
BaThb HOMMHA/IbHOMY HAlPsHKEHUIO CETH, a CYETUYNMKOB, BK/IIOYEH-
HBIX C IpMMeHEHNeM TPaHCPOPMATOPOB HANIPSHKEHNA — BTOPHUY-
HOMY HOMMHATbHOMY HAIIpsSDKEHMIO TPaHCOPMATOPOB HAMps-
xeHna. HoMuHanbHOe HanpskeHye — y TpexdasHbIX CYETYMKOB
YKa3bIBalOTCA B BUJ€ NPOM3BENeHNA 4icia ¢pa3 Ha HOMMHA/IbHbIE
3HaYE€HMA HANPSDKEHNS, Y Y€THIPEXIPOBOSHBIX CYETYNKOB yKa3bl-
BaIOTCA /IMHeITHbIe ¥ ¢a3Hble HarpsDKkeHus: 3x380/220 B.

Bemauna HOMIHATBHOTO TOKA TaK JK€ YKa3bIBaeTCA B BUJIE ITPO-
u3BefeHNA unca ¢pa3 Ha HOMIHAIbHbIE 3HaYeHNsA ToKa — 3/5 A.
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BennurHa HOMMHA/IBPHOTO TOKAa CYETYMKA KOCBEHHOTO MM
TOTIYKOCBEHHOTO BK/IIOYEHNUSA JOIDKEH COOTBETCTBOBATh BTOPIY-
HOMY HOMMHA/IBHOMY TOKY TpaHC(opmaTopa Toka (5 mmu 1 A).
TokoBbie 06MOTKHM 37IEKTPOCYETIMKA, KaK IIPaBUTIO, HOMYCKAIOT
[UIUTENBHYIO IIEPETPYSKY MO TOKY 63 HapyllieHNs NpaBUIbHOCTI
ydera:

¢ GesTpaHcdopMaTopHbIe U TPaHCPOPMATOPHbIE YHUBEPCATIb-

able — 120%;
¢ CYETYMKM HPAMOro BKmodeHus — 200% u 6onee (B 3aBUCH-
MOCTY OT THIIA).

3navyeHye YYBCTBUTENbHOCTH CYETYMKA RBIPAXKAETCA B IPO-
LIeHTaX, a OTpefeNnseTcs Kak HayMeHblllee 3HaYeHNe ToKa (B HOp-
MaJIbHBIX YCTIOBYAX), KOTOPBIN ONpE/eAeT HOPMA/IbHBI/A OTCYET.
Benmunna nmopora 4yBCTBUTENBHOCTY He OIDKHA ObITH 6o7bIie:

* 0,4% — Iy CYeTYMKOB Kitacca TouHoctu 0,5;

* 0,5%—n14 c4eTYMKOB KimaccoB TouHoctH 1,05 1,5; 2,0.

[lepenaToyHOE YMCIIO YKA3BIBAETCA HA IMLIEBOI TIAaHEMN S7IEK-
TPOCYeTYMKA:

¢ U1 MHAYKLVOHHOTO — 3TO YMC/I0 060POTOB AMCKa;

¢ Wi uuPpPOBOro — KOMMIECTBO UMITY/IbCOB, COOTBETCTBYIO-

1jee eVHNLIE M3MePAeMON SHEPTUM.

Hanpumep, 450 060pOTOB AMCKa ONpENENAI0T pacxon B 1 KBr-u
w1 500 MMITY/IbCOB TaK e ONpefieNAoT pacxos B 1 kBT-4.

[IpuMeHeHMe 37EKTPOHHBIX CYETYMKOB €T BOSMOXKHOCTD
IPMMEHEHNS] MHOTOTapy(HOroro yyera — 3T0 BHITOAHO MOTpe-
6uTeNnAM U YEOOHO [/ SHEPTOCHCTEMBI.

[aGapuTHBIe pa3Mephl 1 BeC OTPaKeHbI B IIACTIOPTE Ha M3feTne
Y MMEIOT 3HaYeH)e B MOMEHT OIIpe/ie/IeHNs MeCTa PaCIIONOKEHNS,
cnocoba kpennenns usfenusa. Kak npasusno, mom Kaxbli TUIIO-
pasMep MpeIaralTcs y)Ke TOTOBbIe KOHTEIHEPHI, I7ie BCe IPOAy-
MaHO M IIPeRyCMOTPEHO.

7Ne7163



CoBpemeHHanA INeKTpoceTs

CpaBHeHMe 3NeKTPOHHBIX U MHAYKLIMOHHDbIX CHETUNKOB
3NeKTPOo3HepPrumn

JlocTouHcTBa MHAYKIMOHHBIX CYETYNKOB:

¢ MHAYKUVMOHHBIE CYETYMKY 60/Iee HaleXXHBI B 9KCIUTyaTallumy;

¢ oHM 6onee HPUCIIOCOO/MEHBI K IIOXOMY KadeCTBY HAIIMX
3NMEKTpOCeTEN;

¢ CPOK «KM3HI» MHAYKLVIOHHOTO CYeT4MKa 60/Iee JOMTuit, 4em
Y 9/1€KTPOHHOTO;

¢ 6oree HM3KaA LieHa.

Hepocrarky MHAYKIMOHHBIX CYETYUKOB:

¢ HMU3KMI K1acc TouHocty (2,0);

¢ POCT MOTPENIHOCTY TPV CHVDKEHWUY HarpPy3Ku;

¢ HapylIeHMe METPOOTNYECKMX XapaKTepUCTHK IIpy 6ICTpO-
TIEPEMEHHOM HaTrPy3Ke;

¢ cnabas 3alMTa OT XUILEHNS SNIEKTPOIHEPIUY;

¢ OBBIIIEHHOE COOCTBEHHOE MOTpeb/IeHNe N0 LENAM TOKa U
HaTpsDKEHNS;

¢ Heo6XOAMMOCTD VCTIONIb30BaHNMs B TOUYKE y4eTa HECKOMbKUX
CYETYMKOB IIO Pa3iMIHbIM BULAM SHEPTUN.

JlocToMHCTBA 37EKTPOHHBIX CUETYMKOB:

¢ BBICOKMI Kmacc TouHocTH (o 0,2);

¢ BBICOKMII K/IACC TOYHOCTM COXPAHAETCA B YCTIOBUAX HU3KMX
¥ OBICTpOIIepeMEHHBIX HATPY30K;

¢ BO3MOXXHOCTb PaboTaTh IO pasMMYHbIM Tapudam;

¢ BO3MOXXHOCTb y4eTa PasHbIX BUJOB SHEPTUY OFHUM IIPUOOPOM;

¢ BO3MOXXHOCTb M3MepeHMII ITOKa3aTenell KOMN4YecTBa U Kaye-
CTBa SHEPTYM ¥ MOLIHOCTH;

¢ BO3MOXHOCTb JUINTE/IBHOTO XpaHEHUs JAaHHBIX y4eTa U J0-
CTyIa K HUM;

¢ BO3MOXHOCTb QUKCAL¥ HECAaHKI[IOHMPOBAHHOIO JOCTYNA
Y1 CTTy4aeB XMIIEHUA TIeKTPOIHEPIUL;

¢ BO3MOXXHOCTb JYICTAHIIIOHHOTO CbeMa ITOKa3aTerleit o pas-
N4HBIM I poBbIM MHTEPDETicam;

¢ BO3MOXKHOCTb pacyeTa IOTepb;
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¢ BO3MOXXHOCTb co3fianuA coBpeMeHHbIXx ACKYD (aBTOMaTn-
9eCKMX CHCTEM yueTa 3NeKTPOSHEPTHMN);

¢ BO3MOXXHOCTb y4YeTa OffHUM IIpUOOPOM pasHBIX BUAOB 9HEp-
TUN B IBYX HallpaB/IeHNAX.

HepgocraTky 3meKTPOHHBIX CYETYUKOB:

¢ 3/IEKTPOHHBIE CYETYVKY MPAKTNIECKU 6e33aLIMUTHBI OT KOM-
MYTall¥OHHBIX ¥ TPO3OBbIX NIEPENafioB HANIPsDKEHNS;

¢ 3/IeKTPOHHBIE CYETYMKY MMEIOT 60TIee BHICOKYIO LIeHY;

¢ 9/IeKTPOHHBIE CYETYNKI MEHEE PEMOHTOCIIOCOOHBI.

Kakol aneKTpocueTumk BbibpaTb

AnbrepHaTMBa MHAYKLUMOHHBIX ¥ 3/IEKTPOHHBIX CYETYNKOB
[O/DKHA pelIaThCs MOKYTIaTeNeM MCXOMs 13 HeOOXOMMBIX IOTpe-
6MTENbCKUX CBOMCTB cyeTunKa. IIpexsie 4eM BHIGMpaATh 9/MEKTPO-
CYETYMK HYXXHO OIPEAENNTb, eCTh I BO3MOXHOCTb ¥ HEOHXO-
IVMOCTb BOCIIO/Ib30BATbCS BCEMM IPEUMYILECTBAMM 3/MEKTPOH-
HBIX CYETYMKOB U He o6paljaTh BHMMAHMA Ha UX HEJOCTATKMU.
CoBepIlIeHHO ACHO, YTO He Be3/ie PEUMYILEeCTBA MeKTPOHHBIX
CYETYMKOB TaK BaXXHBI ¥ YaCTO HEOCTATKY MHAYKIVIOHHBIX a6co-
TIOTHO HEKPUTUIHBIL.

MonesHbin coBeT.

F;@i [fna keapmupel u yacmHozo doma nokynaiime UHOYKUYUOH-
Hblli 31eKmpocyemyuK ¢ Knaccom mo4yHocmu 2,0 u paboyum
mokom He meHee 50 A uzgecmHo2o npou3godumens. OH dacm
Jlyduiee COOmHoweHue kayecmao/uyeHd. M1y aac ece 6ydem &
nopsdke.

[Torpo6yto 310 060CcHOBaTh. CTOMMOCTD CYETYMUKOB C KITACCOM
TOYHOCTH 1-0,5 CyllleCTBEHHO BBbIlIE, YEM CUETYMKOB C KIaCCOM
2,0. [Insa xBapTHMPHOTO cYeTYMKa Knacca 2,0 BIIO/IHE JOCTAaTOYHO.
MuoroTapudHOCTb, pean3oBaHHas B /IEKTPOHHBIX CUETYM-
Kax, — 3TO Xopollee JONoMHeHNe K PYHKIMAM OOBIYHOTO CUET-
uuka. Ho maneko He Bo Bcex ropofax m jaxe o6/1acTaX Takas
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ycnyra peanusoBaHa. IInaHoBas 3ameHa cyeTynka B 90% cnydaes
HPOBOAVTCA Ha OFHOTapUHBIe.

Bo3M0O>XHOCTh aBTOMAaTH3MPOBAHHOTO Y4eTa, TAKKe peann3o-
BaHHas B 97IEKTPOHHBIX CYETUMKAX, 3TO OYeHb Xopomas GpyHKuu,
HO TIOMOTaeT OHa S3HEPTOKOMIIAHMAM, a TIepeN/IaunBaTh 3a CYETINK
6yneTe BBI.

Henb3s nokymnath 37€KTPOHHBIN C4ETYNK HEU3BECTHOTO IPO-
u3BOpUTENA. [N CHYDKEHNA ce6eCTOUMOCTH ¥ 0becIieyeH N KOH-
KyPEHTHOTO IIPENMYLIECTBA, HEKOTOPble IPOU3BORUTENN CTaBAT B
97IEKTPOHHBIE CYETYMKI CaMble JiellleBble KOMIIIEKTYIOILHeE, T103-
TOMY CPOK TOJHOCTM TaKMX CYETYMKOB He omnpefieneH. Kak Takoit
CYeTYMK MOXeT paborars 15 net? IIpu BbIXOfe U3 CTPOS TaKOM
CYETYNMK NPUJETCA CHMMATb U MCKATb J/IA HETO CepBUC-UEHTP,
KBapTupa npu 3ToM 6yneT obecroyeHa.

W enre HECKONMBKO MPAKTHYECKUX COBETOB [IIA TPaAMOTHOM
nokynke cueTunka ot llIkonsr anexrpuka A. IToHoro (http://
electricalschool.info/) u my4mero caitta 06 amekTpocyeTymKax
http://elektroschetchiki.ru/.

Coser 1. Y3HaTb, KaKOJ1 3/1EKTPUYECKMIA CUETYMK BaM HYIXKeH,
MO>KHO 3 TEXHMYECKUX YCIOBUII Ha 3/MeKTpOCHabKeHme Baiei
KBapTUPBI MM [iloMa. B HMX HeMOCpeACTBEHHO yKa3aHbl MapaMe-
TPBI 3MEKTPOCYETUNKA, IO KOTOPHIM BaM €ro U C/IefyeT mpuoob-
pectu. Ecn TexHmueckme ycnoBus Ha 37eKTpOCHabKeHMe Y Bac
OTCYTCTBYIOT, TO Ji/I1 Hayasia Bbl JO/DKHBI 3HATh, HA KaKoe Halps-
XeHue 6yfieT MCIIONb30BaThCA Balll 9NEKTPOCYeTYMK — 380 mbo
220 B. Y3HaTb 3T0 MOXXHO Ha Tab/mo0 npexxHero cyeTynka. Ecimm Ha
Tab/10 yKasaHa TonbKO Ludpa 220, 3HAYNT, BAM HY>KeH ofHOPa3-
Hbli1 aneKkTpocdeTynK. Ecm crout 220/380, 3Ha4UNT TpexdasHBbIil.

370 NHTEpPEeCHO 3HaTb.

n Mpu xenanuu 3ameHuUMb 00HOPA3HLIU CHemYUK Ha mpexgpas-
HbIl MOXHO, HO 0J19 3M020 Heo6X00UMO 0HOpMUMbL MexHUYe-
CKUe yc108usA 8 MecmHoli S3HepeocHabxaroweli opaaHusayuu.
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Cosert 2. Ecriit BbI cO6MpaeTech yCTaHOBUTD 9NIEKTPOCYETIMK B
TIOMEIeHNY, TAe TeMIIepaTypa BO3AyXa MOXeT OIYCKaThCA HIKe
HYJ/IA TPajycoB, TO IpY HOKYIIKe CTeAyeT IPOYNTATh B MAaCIOpPTe
9IeKTPOCYETUNKA YCTIOBMA €ro SKCIUTyarary. JIydiie npuobpecty
3MEKTPOCYETUMK C TEMIIEPATY POt SKCILTyaTaruy Ao —40 rpagycos
nm gaxxe 6onee. TakuM ycnoBuAM 0OBIYHO COOTBETCTBYIOT 3/IEK-
TPOHHBIE CYETUNKIL.
Coger 3. CornacHo Tpe60oBaHNAM IPaBU/I YCTPOMCTB S/IEKTPO-
YCTaHOBOK: «Ha BHOBb YCTaHaB/IYBaeMbIX OFHOG}a3HbIX CIETYMKAX
JOJDKHBI OBITD NIOMOBL 20CYOapcmeenHoli no6epKY C JaBHOCTHIO
He 6oree 2 n1eT, a Ha Tpex(a3HBIX CIETIYNKAX — C JABHOCTHIO He
6onee 12 mecaLEeB».
90, IpeX/Ee BCETo, TOBOPUT O TOM, 4TO Ha IIp1o6peTaeMOM BaMu
EKTPOCUETYMKE yIKe AO/DKHBI CTOATH [iBe IVIOMOBI (Ha NEKTPOH-
HOM CYeTY/MKe MOXKET YCTaHaB/IMBaTbCA OfHA mioM6a). Hamnume
3TUX IIOM6 BbI ¥ HO/DKHBI IpoBepyTh. CTaBATCA OHY Yalle HA BUH-
TaX, KPEIAIIMX KOXYX JEKTPOCYETINKA, ¥ OBIBAIOT IBYX BUMOB:
¢ Hapy)XHble (BBIIONHAIOTCA M3 CBMHIA, peXe U3 IIaCTHKA,
32KaThl Ha IIPOBOJIOKE, NIPOIETOM depe3 BMHT M16O Hpoy-
IIVHY);

¢ BHyYTpeHHMe (NIpeACTaBIAOT cO00i 3aJUTYI0 B BUHTOBOE
yIny6/eHne MacTUKY 9€pHOTO MM KPacHOTO IiBeTa, MHOTAA
HIOKPBITYIO CepeOpAHKOIT).

' ByabTe ocTOpOXHbI!
Bce nnom6el 0o/mkHEI UMemb YemKkuli OmmUCK U He umems
B MmexaHuyeckux nospexdeHull, Ha Ymo cnedyem o6pamume
ocoboe sHUMaHue npu nokynke. [lybnukam ommucka zocnoge-

pumens 8 8ude ne4amu 06bI4HO NPOCMAB/IAEMCA HA NOC/1e0-
HUX CMpaHuyax nacnopma 31eKmpocyemyukxa.

Ha ortucke nnom6 ykasaHsl fBe mocnegHue uudpsl roga u
aTpubyTHI TOCIIOBEPUTE/IA B METIKOM MacIiTabe MeXXay umppamn.
Ha nnom6ax Hapy’>XHOro MCIIONHEHNS, KO BCEMY 3TOMY, C 06paT-
HOJI CTOpOHBI 106aB/IsAeTCSA KBapTall Tofia MOBEPKM, Halle4aTaHHbII
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pumcknmy nmdpamu. [1osToMy, HOCMOTpEB IO TOBEPKM CIETUMKa
Ha I7IoM6aXx, BaM HY>KHO yO€IUTbCs, YTO OH He IIPOCPOYEH, TO €CTh
npowuuto He 6o7ee IBYX /€T AIA OfHO(PA3HOTO CUeTYMKa U He 6otee
12 mecsiieB s Tpexd)asnoro.

Taxke 4acTo 6BIBaeT, YTO Ha CUETUMKE YCTAHOBJIEHBI [Be
T7IOMOBI, HO OfHA ¥IMeeT OTTUCK TOCTIOBEPUTENS, a APyrast OTTUCK
OTK 3aBopia-M3roTOBUTE, YTO CYUTAETCS BIIOTHE JOITYCTHMBIM,

Byabre ocTopoXHbI!
; Ecnu xe o6e nnombul umetom ommuck OTK, nubo soobuje He

NOHAMHO KakoU, mo makxol 371eKmpocyemyuKk noKyname He
cniedyem, mak Kak npexde 4em e2o0 ycmaHosume, 6am npu-
d0emcs CHOCUMb e20 8 UeHmp cmaHdapmu3auuu u Memporno-
2UU 01 NoBePKU U COOMBemCcmaeHHo 3an1amums 0ONOJHU-
menbHeole OeHbeu. To Xe camoe 8am npudemcs cOenams, ecau
8bl Kynume c4emyuK ¢ NPOCPOYeHHbIMU NIOMBAMU 20CNo8epU-
mena. 3mo ece, Ymo kacaemcs niomo.

Coser 4. Crenyer 06paTuTh BHMMaHME Ha MEXXIIOBEPOHBI
nHTrepBan (MIIU) anekTpudeckoro cyeTynKa, ykasaHHBI B €T0
nacriopte. To eCTbh Hy>XXHO Y3HaTb, 4epe3 CKOJIbKO JIeT BaM IIpyUpeTCA
CHMMATh CYETUYNMK M HECTU €TO Ha odepefHYylo rocrnosepky. Kak
TIIPaBMJIO, CPOK IOBEPKY OFHO(A3HOTO MHAYKLMOHHOIO CYeTYNKA
COCTaBJIAET 16 7€T, a 37IEKTPOHHOrO OT 8 10 16 neT. MeHbImit CpOK
TOCIIOBEPKM TOBOPUT O COOTBETCTBYIOIEM HIM3KOM KadecTBe MpH-
60pa. Cpoky oBepky Tpex(a3HbIX CYETINKOB OGBIYHO MEHbILIE YEM
y onHO(a3HBIX ¥ COCTABIAIT 6-8 /ieT. X0TA HOBBIE 3/IEKTPOHHBIE
Mojie/y TpexdasHbIX CYETYMKOB Y)Ke MIMEIOT CPOK MEXXIIOBEPOYHOTO
MHTepBana 16 ner.

3TO MHTEPEeCHO 3HaThb.
Omcyem spemeHu npou3zgodumca om 200a NOBepKuU ykasaH-
HO20 Ha nomb6ax 3/1eKmpocyemyuKa.

CoBer 5. PexoMeHfyeTCA IOCMOTPETh KAACC MOYHOCHY
9NIEKTPUYECKOTO CUETYNMKaA. YKa3bIBaeTCsl OH Ha Tabmo npubopa-
IIndpoBoe 0603HaYeHME K/TACCA TOYHOCTH 3aK/IIOYAETCA B KPYXKOK-
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9TO YMCIIO MOKA3bIBaeT MaKCHMa/IbHO BO3MOXKHYIO ITOTPENTHOCTD
1pn60pa, BEIPRXEHHYIO B IIPOLIEHTAX OT HauOOMbLIETO 3HAYEHNS
BENYMHBI, U3MePAEMOIi B JaHHOM [iMania3oHe paboThl NeKTpuye-
CKOTO CYeTYMKa.

OTO NHTEpeCHO 3HaTb.

n Jlo 1996 200a 00HOa3Hbie 3ekmpudeckue cyemyuKku 8biny-
CKanuce € Knaccom moyHocmu 00 2,5. Ho nocne svixoda fOCTa
6570-96 caemyuku cmanu 8vinyckame ¢ 6onee 8bICOKUM KndC-
com moyHocmu — 2,0.

CeropHaA CYEeTYMKM C KTACCOM TOYHOCTHM 2,5 Ha OYepefHYI0
TOCIIOBEPKY Y>Ke He IIPMHUMAIOT, laXKe €C/Ii Y HUX He MCTEK CPOK
3KCIUTyaTalyM, KOTOPBII COCTaB/IAeT He MeHee 32 jieT. B 6mkaii-
Iee BpeMs IVIaHNPYETCA IEPEBECTH pacyeTHbIE IMEKTPOCYETUNKI
elje Ha 6071ee BHICOKMII KJIACC TOYHOCTY — 1,0. ITO TOBOPUT O TOM,
YTO €C/Y Bbl IPHOOpENM CIETUNK C KITACCOM TOYHOCTH 2,0, TO Ha
OYepeHYIO TOCIIOBEPKY Yepes 16 7ieT ero BO3MOXKHO He BO3bMYT.
Xors 1 16 €T Bce-TaKu He MaJbIi CPOK.

Coset 6. O6paTuTe BHMMaHMe Ha CIIOCOO KpeNIeHNA NEKTPO-
cyeTyMKa. C4ETYMKY M3TOTABIMBAIOT C BO3MOXKHOCTDIO KPEIIEHN
60 Ha 3-X BUHTaX (/11 0OBIYHBIX 97IEKTPOIINTOB), 160 Ha DIN-
pevike. C BO3MOXXHOCTBIO KpenneHusa Ha DIN-peiike BbIITyCKalOT
TOJIbKO 37IEKTPOHHbIE cyeTYMKY. Ec/i BoIOMpaeTe mocnemHmii cio-
co6 KpeIieHns, To HeO6XOAVMO eiLie KynuTb otAenbHo DIN-peitky
VT CTIelMaIbHBI 60KC Hop anekTpocyeTdnk. Xotsa, DIN-peiika
MOXXET UITU B KOMIIIEKTAIIMM CO CUETYNKOM.

Coser 7. PexoMeHiyeTCs MOKYTIATh 37IEKTPOCYETIMKI C 3aXKMM-
HOJ1 KPBILIKOJ 3aKpbIBalollieli KIEMMHBII PAZ ellie U IOf, CYeTYN-
KOM, BO M36eXXaHe INIIHNX BOIIPOCOB CO CTOPOHBI 9HEPTOCOBITA.

Coser 8. IIpoBepbTe, YTOOBI B KIEMMHOM PSAY He ObIZIO OTCYT-
CTBYIOLIMX BMHTOB, a TakK>Ke Ha/ln4uye IIOMOVPOBOYHBIX BUHTOB
(BMHT c oTBepCTHEM) IS KPEIUIEHNSA 3aXKMMHO KPBILIKM.

Cogert 9. [Ipy NOKyIKe MHAYKLMOHHOTO CYeTYNKa (I/EKTPO-
CYETYMK C BPaLIAIOIIMMCS IUCKOM) CTIeTKa IIOBEPTHUTE €T0 B pyKax,
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IVCK O/DKeH 3afBuratbca. Ecnu gByokeHnit aucka He Habmona-
€eTCsl, BO3MOXHO, CYETYMK CTPAXHY/IM TIpY TPAHCIIOPTHUPOBKE M OH
HENCIIpaBeH.

Coser 10. O6pamaTs BHMMaHMe Ha BeMMIMHY TOKA OfHO(a3-
HBIX CYETYMKOB IPU OTCYTCTBMM Y BAC TEXHUYECKUX YCTOBUI
IPAaKTUYECKM He MMeeT CMbIC/IA, IOCKONIbKY BCe COBPEMEHHBIE
3MEKTPOCYETYMKY BHINYCKAIOTCA JOCTATOYHO MOLIHBIMM.

A Temepp pacCMOTPUM YCTPOMCTBO M NPUHLMI JeNCTBUA
OCHOBHBIX BUJIOB CYE€TYMKOB, KOTOPbIE MCIIONb3YIOTCA CETORHA.

YcTpONCTBO 1 NPUHLMN AecTBKUA OfHO(Aa3HOro
MHAYKLUNOHHOIO CYeTUYMKa

OpHoda3Hblif MHAYKIMOHHBII CYETYNMK IPENCTABIAET CO60i1
M3MEePHUTENbHYI0 BATTMETPOBYIO cucTeMy. OH ABNAETCA MHTe-
rpupyomuM (CyMMUPYIOIINM) 3/1eKTPOM3MEPUTENbHBIM IPH-
6opom. IIpuHIMT fEfiCTBUA MHAYKUMOHHBIX IPMOOPOB OCHOBAH
Ha B3aMMOJIECTBIM NIEPEMEHHbIX MaTHUTHBIX IIOTOKOB C TOKaMM,
MHIYKTVPOBaHHBIMM MM B IOABYDKHOM 4acTy nipubopa (B AucKe).
Bnok-cxema ogHO(a3sHOro VHAYKIMOHHOTO CYETYNKA IpUBeEfeHa
Ha puc. 10.3.
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HanpsXxeHus

Harpysaka

Puc. 10.3. bnok-cxema 00HO¢$a3H020 UHOYKUUOHHO20 CYemyuKa
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Puc. 10.4. O0HO$a3HbIU UHOYKYUOHHBIU CHemyuK

S/meKTpOMeXaHIYeCcKie CH/IbI B3aMMOJIEICTBIASA BhISbIBAIOT ABM-
KeHJe NOfBIKHOI JacTH. AJIIOMMHMEBDII IMCK MOXXET BPalljaThCA
Ha ocy 0, ¢ KOTOpOIt Yepes YEPBAYHYIO ¥ 3y64aTyio mepefadn cBs-
3aH CYETHBINI MeXaHM3M C IMdpaMy, YKasbIBAIOIVIMU PacXof
anextposHepruy (puc. 10.4).

Tak xak cyeTYMK JOMKEH YIUTHIBATD PACXOJ, SEKTPOIHEPTHM,
a OH IIPONOPLMOHA/IEH IPOU3BENEHMIO TOKA Harpy3Ku | Hampsike-
HuA U, MOABEIeHHOTO K HATPy3Ke, M BpeMeHM t, B Te4eHe KOTO-
pOro Harpyska BK/IIOY€Ha, TO KOHCTPYKLMA CYETYMKA NO/KHA
MMETb 3/1eMEeHTHI, aBTOMaTn4ecky nepemHoxamomue I, Un t. B
061X YepTax 3TO FOCTUTAETCA CefylomyM obpasom. Jluck cuer-
4JKa B KOHEYHOM MTOTE BPAIAETCA 3 CYET 3EKTPOMArHUTHBIX
CHJI, KOTOPBI€ CO3[JAI0TCA KaTyIIKaMM.

IlepBaa xaTymKa BKII0YaeTCA B CETh MOCIEHOBATENbHO U
COo3JlaeT CUIy, IPONOPIMOHanbHYI0 TOKY I. Bropas Bkmioyaercs
Hapas/enbHO M CO3[aeT CUTY, TPONOPLMOHANIbHYIO HAIIPSKEHIIO
U. [ToaToMy 4acTOTa BpallleHNs amOMUHIEBOTO AMCKa, PacHo/o-
JKEHHOTO MEXAy KaTyLIKaMy, IPONOPIMOHAaTIbHA TIPOU3BENEHNUIO
UxL
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Ecnu Harpyska paBHa HyJIIO, IUCK HETIOABIDKEH M NTOKa3aHMs
CYeTYMKA He M3MeHAIOTCA. IIpy Harpyske AMCK BpaulaeTcs, npu-
JyeM TeM ObicTpee, yeM 6osblire Harpyska. Bpems t aBromarnye-
CKM YYUTBIBAETCSA, TIOTOMY 4TO 4eM JO/IbIIIe BPALAeTCs JYUCK, TEM
607bIINIT Ty Th COBepLIaeTCs 060/ IMaMy CYETHOTO MEXaHM3MA, a Ha
HMX HaNVCaHbI LUQPhI, KOTOpPbIE BUSHDI B OKOIIEYKe Ha KPBILIKE
CYETYMKaA.

Ha o6oitmax Hamncansl uudpsi 0, 1,2, 3,4, 5, 6, 7, 8, 9. O60iimbr
3aKPbIThI I[UTKOM, ¥ MbI B €F0 OKOLII€YKAX BIAMM TOJIBKO 10 OFHOI
uudpe Ha Kaxpgoit 13 HuX. JIOMYCTUM, YTO a/TIOMUHUEBBINA UCK
CYeTYMKA HaUMHAEeT BPaLIaThCs 110 CTPETIKe, KOIZIa BO BCEX OKOIIEY-
Kax BuHbI Hym. Habmofas 3a cueTuMKoM, Mbl YBUAMM, KaK CaMBIi
TIpaBblit Hy/b IONHMMETCS ¥ MCYE3HET, YCTYTIasA MECTO eNUHMLE,
Ee cMenuT fiBOJIKA U T. . A KOIZIa BMECTO JIEBATKM B OKOIIEYKE
CHOBA MOSABUTCA HY/Ib, TO B COCEHEM OKOILEYKe C/IeBa OKaXKeTCs
emuunia. Takum 06pa3oM, HOTHOMY 060POTY IIePBOTO {MCKA, CIM-
Tas CIIpaBa, COOTBETCTBYeT 1/10 060poTa BTOpPOro A¥CKa, IOMTHOMY
o6opory Broporo — 1/10 060poTa TpeThErO U T. i,

Yucno 3ybbes 4epBAYHOI U 3y6uaToil Iepefad nogo6paHo
TakuM 06pa3soM, YTO CYETUYMK OTCUMTHIBAET, KaK MPABMUIIO,
KI/IOBATT-4achl (LMphI B YePHBIX OKOIIEYKAX) ¥ MX Koy (Lmpsl
B KPaCHOM OKOIII€YKe).

MpuHuymn pa6oTbl MHAYKLUUOHHOTO TpexdpasHoro
aNeKTpocyeTUMKa

MupykioHHbI Tpex (as3HBIN 37IEKTPOCYETINK paboraeT
10 TOMY >X€ IPMHIMITY, 9TO ¥ OfHO(asHbI1. B MHAyKIMOHHOM
CUCTeMe TIOIBVDKHAA 4acTh (YICK) BpaIjaeTCsA BO BpeMs NOTpeo-
JIEHNsA 3NEeKTpOo3Hepruu. JIMcK BpamjaeTcs 3a CYeT BUXPEBBIX
TOKOB, HABOJIMMBIX B HEM MarHUTHBIM IIOJIEM KaTYLIEK CYeTIMKa.
MarauTHOE 1I0/Ie BUXPEBBIX TOKOB B3aMOAEICTBYET C MarHuT-
HBIMY TIOTIAMY KaTYIIEK CYETYMKA.
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OnuH 13 Tpex 57IEMEHTOB CYETYMKA COTIEPXKNT [[BA IMEKTPOMAr-
HUTa:

¢ TOKOBasg 0GMOTKa BKTIOYEHA B CETh ITOC/IETIOBATENbHO;

¢ 06MOTKa HaNpsKEHMA BK/TIOYEHA B CETh TapajlIeNbHO.

Mexpy 3TuMM 371eKTPOMAarHMTaMM PacTIONOXKEH BPaILAIoLMiAc
amoMIHKEBbIN ncK. Ero och coepmuena:

¢ CO CYETHBIM MEXaHU3MOM CYETUMKA;

* CO BTOpHIM JIVICKOM, Ha KOTOPOM YCTaHOBJIEHO ellie /iBa (Ha

fBe pa3br) s/IEMeEHTA.

Tpetuit guck oTCyTCTBYET, pajy skoHoMuM. [IpoTekartomue o
06MOTKaM 37IEKTPOMarHUTOB TOKM CO3/Jal0T MaTHUTHBIE TIOTOKY,
10J; IEAICTBMEM KOTOPBIX y AMCKa MOABNAETCA Bpalljalolinii
MoMeHT. Yem 6orbille pacXofyeTcs 3MeKTPOSHEPTUM, TeM 60Mb-
IV TOK B KOHTPOJIMPYEMOI1 LIeT ¥ B TOKOBOI 0OMOTKE CUeTUMKa
¥ TeM 60/IbIIIe MOMEHT ¥ CKOPOCTD BpallieHMA AucKa. TpexdasHsie
3NMEKTPOCYETYMKM Ha HanpskeHue 380 B npuMeHAIOTCA B OCHOB-
HOM JI/I Y9€Ta 37IEKTPOSHEPTMM KaK Ha IOfCTaHIMAX, MPENIpusa-
TUAX, TaK U B MHAVBUAYATBHBIX IOMaX U 60/IbLINX KBapTUPAX.

MpuHuMn geicTBnA rM6pugHoro
3NEeKTPOHHO-MeXaHUYeCKOro cyeTynKa

In6bpupHbIe 3MEKTPOHHO-MEXaHMYECKIE CUETYMKI ABIAIOTCA
«IIOMEChIO» MEXaHUIECKMX U NIEKTPUIECKMX CUETIMKOB: LUPpoO-
BOJI MHTepdelic, N3MepUTENbHASA JaCTh S/TIEKTPOHHOTO MM MHAYK-
1oHHOro Tira. OHM BKTIOYAIOT B Ce65 HECKOIBKO Y3/I0B:

¢ cxema CYETYMKa;

¢ 670K MUTaHUA;

¢ KOppeKTHUpYIolMe Lenu 1 T. JI.

Brok nmuTanus npeobpasyeT nepeMeHHOE BXOJHOE HaNpsKe-
Hye B HU3KOe€ TIOCTOAHHOE U 06eceunBaeT NMMTaHMe STIEKTPOHHbIX
Herneit cueTynka. CxeMa c4eTYMKa n3MepAET TOK, KOTOPBINA IOTpe-
6/151€TCS1 HATPY3KOiA, C IOMOILbIO TpaHChOpPMATOpa TOKA (JaTIMKA),
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yepe3 KOTOPBI ¥ IPOTEKaeT M3MepsAeMblit TOK. Jlpyrue 6m10ku
CYETYMKA H/IEKTPOSHEPTMM BHITIONHAIOT PAJ Pa3MIHbIX QYHKIMIL:
BBIBOJ] IIOKa3aHMI! 1 ynpaBnenne depe3 Ethernet, WiMax, Wi-Fi,
ZeegBee cetn, ynpapneHue AMUCIIeeM, TEPMOKOMIIEHCALMSA CYET-
4MKa, KOPPEKLUMA TOYHOCTH U T. II.

CdeTyMK COCTOUT M3 MUKPOCXeMbl 06paboTKH, Tpex TpaHcdop-
MaTOPOB TOKa, IieN1 IMTaHUA, 3TEKTPOMEXaHMYECKOTO CIETHOTO
YCTPOWCTBa M JOTIOTHUTENbHBIX LieTeH.

B xadecTBe perucrpa sneKTposHEPIUM UCIIONb3YeTCA IPOCTOE
3MIEKTPOMEXaHNYECKOE OTCYETHOE YCTPOICTBO, B KOTOPOM IIpH-
MeHeH [1Byx(asHbIii LIATOBBIN {BUTaTeNb. DNIEKTPOIMUTAHME CIET-
4yKa 06ecrieunBaeT UCTOYHMK, TOCTPOEHHDI Ha TOKOBOM TPaHC-
dopmarope ¥ ABYXIIONYTIEPHOKHOM BBIIPSMUTETIE.

CTpYyKTypa U NPUHLMN AeNCTBUA INEKTPOHHBIX
3NeKTPOCUETUMKOB

B mpocreitmeM crydae sMeKTPOCYETINK MOKET GBITh IOCTPOEH
Ha 6ase mpocreifllero MUKpoKoHTpoanepa. OT mpocTeluiero
37EKTPOHHOTO CYeTYMKa TpebyeTca NMUIIb U3MepeHMe MMITY/Ib-
COB, BBIBOJI MHPOpPMaLMK Ha AUCIVIEH M 3aLMTA IIPU aBaPUIHDbIX
c60sX.

ITO MHTEPECHO 3HaTb.
n onyyaemca, pakmuyecku, yugpposoli aHanoz UHOYKYUOHHbIX
(MexaHuyeckuli) ciemy4uKo8, paGCCMOMPEHHbIX bille.

Bnok-cxema pocToro 3MeKTPOHHOrO CYETYMKA IIEKTPOIHEP-
UM IpEfCTaBleHa Ha puc. 10.5.

CurHasnpl IOCTYNAIOT Yepe3 COOTBETCTBYIOIE TpaHCopMa-
TODHBIE JATYMKY Ha BXOZIbI MUKpPOCXeMbI-TipeobpasoBarens. C ee
BBIXOIa CHUMAETCA YaCTOTHBINA CUIHAJI, MOCTYNAIOWNII Ha BXOJ
MUKPOKOHTpO/IZIepa. MUKPOKOHTpO/I/IEp CKNaibIBAa€T KOMNYECTBO
NpAUE[IINX MMITY/IbCOB, IPe0OpPa3OBBIBasA €T0 A/ MOMYIeHUs
KONMYECTBA 3Heprun B BT-u.
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CeTb
~220B
Pnaw-N3Yy
3]
Toxa (128 6aiir)
Mpeo6pasosatens MUKPOKOHTPOASIEP
MOLWHOCTb-4acToTa ::} MCB8HCO5KJ1
KP1095MM1
Aatumk KoHtponnep XKW
HanpsixeHus K1820Br2 t> KU
Harpy3aka

Puc. 10.5. b/10K-CxeMa npocmo2o 3/1eKMPOHHO20
00HO(pA3HO20 CHeMYUKA 3/1eKMpO3HEP2UL

ITo Mepe HakonIEHNA KaX/0J eAMHNIIbI, 3HaYeHNe HAKOI/IeH-
HOJA 5HEpTMM BbIBOAMTCA Ha MOHMTOP M 3amucbiBaerca Bo FLASH-
namaATh. Ecin mpoucxonut c60it, ucyesHOBeHNE HATIPSDKEHNA CETH,
MHPOpMALNA 0 HAKOIUIEHHOV SHEPIMY COXPAHAETCA B HAMATH.

ITocne BoccTaHOBNEHNA HANPSDKEHNA 5Ta MHPOPMALUA CUN-
TBIBA€TCA MMKPOKOHTPOJI/IEPOM M BBIBOLUTCA Ha MHAMKATOP,
CYeT MPOJAO/IKAETCA C 3TO BeMYMHbBL. ITOT aITOPUTM TOTpe-
6oBan MeHee 1 K6 maMATH MUKpOKOHTpoO/IIepa. B kavecTBe muc-
nes MOXeT MCIONb30BaThCA IPOCTENIINIA 6-...8-paspAmHbIL
7-cermenTHbIN1 JKKW, yripaBseMblii KOHTPO//IEPOM.

B cnyyae peanusanuyu MHOTOTapuQpHOro 1eKTPOCUETIMKA,
YCTPOJCTBO JO/DKHO 0becmeynBaTh 06MeH MHPOpMaLVeii C BHELI-
HVMM MMPOM IO IIOCTIefioBaTeNbHOMY MHTepdeiicy. ViHTepdeiic
MOXeT MCIONb30BaTbCA A/A 3aflaHuA TapuQoB, BKIOYEHUA U
YCTaHOBKM TaliMepa BpeMeHH, HonydeHns uHpopMaImm o Hako-
IVIEHHBIX 3HaYeHMAX 3/IEKTPOSHEPTMM U TaK fianee. brnok-cxema
MHOTOTapu(QHOro 37eKTPOHHOTO 371eKTPOCYETINKA, Peannso-
BaHHOTO Ha MUKPOKOHTpo/Iepe pupmbl Motorola, mpefcrasieHa
Ha puc. 10.6.
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Puc. 10.6. bnok-cxema MHO20MapugHo20 311eKMpPOHHO20
00HO(a3HO20 3/1eKMpocHemyuKa

Paccmorpum anroputm pa6oTl MHOTOTapu(HOTO 3/MEKTPO-
cueTynka. [lamaTp sHepronesaBucumoro O3Y pasbura Ha 13
6aHKOB, B K&)XAOM XPaHUTCA MHGOPMALMS O HAKOIIEHHO 3/1eK-
TPOIHEPIUM IO YeThIpeM TapudaMm: 06IeM, TBTOTHOM, IMKOBOM,
mrpadHOM.

B nepBoM 6aHKe y4eT IpOM3BOAATCA C MOMEHTA Hadasa 9KC-
ITyaTalMy 37EeKTPOCYETINKA, CIeAyoline 12 6aHKOB COOTBET-
CTBYIOT HaKOII/IEHMAM 32 11 MpenpIAyImX 1 3a TEKYILMIA MeCALIbL
Yder 3a TeKymuii MecAl] 3alUCHIBAIOTCA B COOTBETCTBYIOLIMIA
6aHK, TakuM 06pa3oM, MMeeTCsi BOSMOXXHOCTb Y3HATh, CKONIbKO
6bI7I0 HAKOIIJIEHO 9Heprum 3a mo6oit u3 11 mocIegHNX MeCSIEB.
ITepen HauanmoM paboTHI cCYETUMKA Ha 3aBOJie-M3TOTOBUTENE O6HY-
JNIFIOT COEPXKMMOe GAHKOB MAMSTH, ¥ HAKOIUIEHNE HauMHAETCA C
HYJ/IEBbIX 3HAYEHUIA.

CmeHa Tapu¢oB OCYIIECTBIAETCA O BPEMEHHBIM YCTIOBUAM:
AN KaX[0ro AHA Hefenu cBoe TapudHoe pacmucaHue, TO eCTh
BpeMeHa Haya/la OCHOBHOTO ¥ JIbTOTHOTO Tapu¢$oB — /IS MUKO-
Boro Tapuda. lllecTHapLaTh MPOM3BOMBHBIX HHEI B TOAY MOTYT
OBITh OTpefeNeHbl KaK IpasgHIYHBbIE, B 3TU {HU paboTaeT Tapud-
HOE€ pacmycaHye Kak Ji/ii BOCKpeCeHbsI.
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B anexTpocuyeTunKe MOXKET OBITh YCTAHOBJIEH PEXNUM OTpa-
HUYEHYVS TI0 KOMMYECTBY M3PACXOIOBAHHOI 32 MECAL] SHEPTUM 1
110 MOIIHOCTH. B Tex pexxuMax cyeTunk QuKCUpyeT KONMMIECTBO
9IEKTPOIHEPTHM, U3PACXOFOBAHHOI BbIlIe TMMuUTA. IIpy npepbi-
LIEHNY YCTAHOB/IEHHOTO JIVIMMTA 37IEKTPO3HEPTMM IIPOU3BOSUTCA
VI TIepeXOfi Ha HaKoIUIeHNe o mrpadHoMy Tapudy, MM OTKITIO-
4eHue monbp3oBarens ot sHeproceTu. llltpaduoit Tapud mMoxer
OBITH YCTaHOB/IEH PMHYAUTENBHO (110 MHTEPQENICY CBA3M) B CIIY-
qae, HaIIpyMep, 3aJI0/DKEHHOCTM.

I[Tpy BKTIOYEHUM CYETYNMKA B CeTh (HAaIpyuMep, OCyIe oYepes-
HOTO MPOMafaHMsi HANPSHKEHNA B ceTy) QUKCUPYeTCs BpeMs 1
filaTa MOMEHTa JIs1 BO3MOXKHOCTHM KOHTPO/A. Takoke MpeycMOTpeHa
3aIVCh AAThl HECAHKIMOHMPOBAHHOTO CHATMA KPBILIKM CYETUNKA.

Yepes 0co6BIi pa3beM K CYETINKY MOXKHO MOAKTIOYUTD pujiep
UL CYUTHIBaHMS VHGOPMALIM C MHAVBUAYaTbHOI 3M€KTPOHHOM
KapTO4YKy 06 o6'beMe HEPruy, omIayeHHoM norpebutenem. [lpu
MICYEPIIAHNY TUMUTA CYETUNK MOXET OTK/TIOUNTD OTpebuTeNs oT
3NEKTPOCETH.

dnekTpocyeTuMK Tpex(asHbIil 3TeKTPOHHBIN MHOTOTapud-
HBIl MMeeT BCTPOeHHHI 1ndpoBoit uHTEpdeiic, BCTPOEHHbIN
TapuPMKaTop.

ObecneunBaeT — y4eT aKTMBHOI M PEaKTUBHOM 37IEKTPOIHED-
TMM B OFHO WV MHOTOTapiMQHOM peXMMax CYMMapHO IO BCEM
basam MM MOXXET OCYILECTBIIATD YYeT aKTUBHOI SHEPTMM TI0 KaXK-
moit ¢ase otnenbHO. Ha >xupko-KpucTanuyeckoM AKUCIIeEe MHIN-
LMPYIOTCA:

¢ 3HaYeHMs aKTMBHOI M PEaKTUBHO 3MEKTPUIECKON SHEPTUM;

¢ y3MepeHye MTHOBEHHBIX 3HAYEHMi aKTMBHOM, PEaKTUBHOM

¥ TIO/THOU MOLJHOCTY IO KaXkaoi pase 1 1mo cymme das;

¢ y3MepeHue N0 Kaxpoit ¢pase — TOKa, HaNpA>KeHNs, JaCTOTHI,

COS @, YITIOB ME&XAY (pa3HbIMYU HaNPKEHUAMM.

Takoil 3/1eKTPOCYETYNK MOAJEP)KMBAET Mepefady JaHHBIX
M3MEpPEHUIA TI0 CUI0BOI ceTH, 1o uHTepdeitcam — CAN, RS-485.
MoxeT nepefaBaThcst Best focTymHas uHdopmanus. ViMeercs Bos-
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MOXKHOCTb ITPOTPaMMMPOBATh CYETYMK B PEXUM CYMMUPOBAHMsA
a3 «10 MOpy/IO» JIIA MPEFOTBPAILEHNA XUIEHNA TTeKTPOIHEp-
VM TIpY HapyiueHny $Ga3upOBKY IORKIIOYEHNA, IMEETCSA BO3MOX-
HOCTb KOPPEKTMPOBATh BHYTPEHHME Yachl 3/MEKTPOCUETUMKA.

Takoii cueT4nK npefHA3HAYEH /I 9KCIUTyaTaliy B 37IEKTPOYC-
TaHOBKAaX aJIMVHMCTPATUBHBIX, )XVU/IbIX ¥ OOLIeCTBEHHbIX 3TaHMIL,
IIPOM3BOJICTBEHHBIX MMOMELIEHNIT, KOTTEKeA, a4, MarasuHoOB,
rapaxHbIX KOONIEPAaTHBOB M T.I. IIPY CHabXXeHUM NOTpeduTenei
57IEKTPOIHEPIUM OT TPeXxPas3HOI I/EKTPOCETH.

YcraHoBKa cyeTuMKa

ITo crioco6y ycTaHOBKV CI€TYMKM MOXKHO Pa3[e/InTh Ha KIacCH-
9eCKMe, Kpenamecs ¢ IOMOUIBIO TPEX BUHTOB, M CYETYMKMY, TIPef-
HasHayeHHbIe 1A Kpennenusa Ha DIN-peitky (puc. 10.7). Takoe
KpeIUIeHMe ceifyac momydaer 6onpliree Ipyu3HaHKe U3-3a yR06CTBa
MOHTa)Xa CYETYMKOB ¥ MEHBLINX FabapuUTOB.

Mecro pinis pasMelieHNs SMeKTPOCYEeTYMKaA C/IEfyeT BBIOMPATh ¢
0c060¥1 TIIaTeNbHOCTHIO, BEADb YCIOBUSA OKPY>KaIoLielf Cpeabl MOTyT
TIOB/MATD Ha TOYHOCTD IOKa3aHmit. B camoM o61em Buze TpeGoBa-

OtBepcTua Kpennenune
ONA KpenneHus Ha DIN-peiiky

a ' 6

Puc. 10.7. BapuaHmel KpensieHUA 371eKmpocyemyuKos:
a — mpaduyuoHHoe KpensieHue Ha mpu wypyna; 6 — kpenneHue Ha DIN-peliky
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HMSA K MECTY /11 pa3MellieHNs 3/1eKTPOCYETYMKA TAKOBBI: IIOMellfe-
HMe JO/DKHO OBITh OTAI/IMBaeMOe, HO TeMIlepaTypa He Bbie 40 °C,
cyxoe, 6€3 arpecCUBHBIX IIPUMeCeil B BO3[iyxe. JNMEKTPOCYETINK
MOXET ObITh YCTAHOBJIEH ¥ B HEOTAIIMBAEMOM IIOMEIIEHMN.
TlonyckaeTcs pa3MellleHne B mKadax HapyxKHOI ycTaHoBKu. Ho B
3TOM C/Ty4ae IPUAETCA 06eCTIIOKOUTHCA 06 YTEIIeHNM CYeTYMKA.

- Kpennenue a1eKTpoCYeTIMKA JO/DKHO ObITH BBIIIOTHEHO TAKMUM
06pa3oM, 4TO6BI €0 BO3MOXHO ObIIO IEMOHTHPOBATD C MLIEBOI
CTOPOHBI MaHeny (IIOMHMM NPUHIUII MAKCYMATbHOTO YR06CTBa
J/1S1 TIPOBENEHNUA PasIMYHBIX paboT).

B HeKkOTOpBIX CTy4asx HeoOXoAMMa yCTaHOBKa TpaHchopMa-
TOPOB TOKA: €C/IY CUJ/IA TOKA, IIPOXOJAILETr0 Yepe3 CIeTUMK, BhIlle
MaKCYMaIbHO FOMYCTMMOrO 3Ha4eH s /I JaHHoro npubopa. Ecmn
IPOM3BOANUTCS YCTAHOBKA TPaHCPOPMATOPOB TOKA, TO IIOKa3aHMA
CYeTYMKa AO/DKHBI YMHOXAThCA Ha K03 uIiveHT TpaHcopma-
vy (K IpUMepy, yCTaHOBKa TpaHcpopmaTopa Toka 100/5 A o3Ha-
qaeT, 4T0 KoaduuyeHT Tpancopmarmyu paBeH 20 1 MOKa3aHNUA
cYeT4MKa HY>XHO 6yieT yMHOXaTb Ha 20).

Tpancdopmarop Toka TOII, mpencraBneHHsI Ha puc. 10.8,
IIpefHa3Ha4yeH J/1A TNOHMXEeHM M3HAYa/lIbHOTO TOKA [0 BEIM-
YMHBI, UCTIONb3yeMOI B LIeIAX M3MEPEHMs, OXPaHbl, YIPaBIeHUA
" curHam3anyn. Takoe HOMIHA/IbHOE 3HAaUY€eHMe TOKAa BTOPUIHONM
o6MoTKM 2A , 5A. VI3HavyambHBIe 0OMOTKYM TpaHChOpMaTOpa TOKa
¥ HaIIpsDKEHMA BKIIOYAIOTCA B 1ieNb C M3MEPSAEMBIM IIEPEMEHHBIM
M TIOCTOSIHHBIM TOKOM, 2 BO BTOPMYHYIO Ilellb BK/IIOYAIOTCHA HE
M3MepUTENTbHbIE IIPUOOPHI.

Puc. 10.8. Tak ablenadam mpaHcgopmamopbi moka
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Toxk, mporekarommit coobpasHo BTOPUYHOI 06MOTKE TpaHCPOp-
MaTopa TOKa, paBeH ONpeJieIeHHOMY TOKY IepBUYHOM 0OMOTKHY,
JieTeHHOMY Ha Apyrol Koaddunuent mopuduxanym. Bropinunas
TaKag 06MOTKa TOKOBOTO TpaHC(OpMaTOpa JO/DKHA OBITH COMMIHO
3aMKHYTa Ha HU3KOOMHYIO Harpy3Ky M3MepHUTeTbHOIO YCTPOJICTBA
60 HakopoTko. [Ipu cny4aiiHOM M160 YMBILITIEHHOM paspbiBe
IIeTH TOSAB/IAETCA NPBDKOK HAIIPSDKEHNS, CTPALIHBINA /A M30/151-
LMY, HAXOJAIIMXCA BOKPYT 57eKTPOIpHOOPOB U KM3HY TeXIEp-
coHana!

DNeKTPOMOHTAX IIPY YCTAHOBKE TPaHCPOPMATOPOB TOKa OCY-
IECTB/IAETCA MEHBIM IIPOBOAOM M/ KabemeM ¢ MIHMMAa/IbHBIM
ceyenueM (He 6omee 10 Mm?). Mapku MOTyT GBITh pasTMYHBIMMU.
CregyeT TONbKO COOMIONATD YCIOBMA, KACAIOLIMEC MEXaHIIeCKO
IIPOYHOCTY HPOBOJA MK Kaberrs.

[Ipy 3MeKTPOMOHTaXXHBIX paboTax He JONMYCKAETCA UCIONb-
30BaTh TaKye COEMHEHN IPOBOAOB 1 Kabereit, KOTOpbie HEBO3-
MOXXHO OCMOTPETb (K IIpuMepy, 601TOBOE COeNMHEHNE, CKPYTKa).

I[Tocne Toro Kak mMpoBefieHbI BCE 9MEKTPOMOHTaXKHbIE paboThI
CYETYMK, KJIEMMHYIO ¥ MCIIBITaTe/IbHYIO KOMOAKY, TpaHcdopma-
TOPHI TOKA M HaNIPsDKeHMA (€C/IV OHM MMEIOTCA) CIIeAyeT OIIOM-
6MpoBarTh.

0co6eHHOCTH BK/IOUEHNA CYETUUKOB
1 U3MepuUTeNbHbIX TPaHCPOPMaTOpPOB

3TO NHTEepeCHO 3HaTb.

n Cxembl 8K/1104eHUA UHOYKUYUOHHbIX U 3/1eKMPOHHBIX 3/1eKkmpo-
cyemyukos (puc. 10.9) abconomHo udeHmuyHel. lTocadoyHbie
omeepcmus 0514 KpennieHus 060ux 8ud08 3/1eKMpPoCYemyuKo8
mo»xe 00/mKHbI 6bimb A6COMOMHO OOUHAKOBbI.

OD;HaKO HEKOTOPbI€ MPOU3BOAUTENN HE BCErAa NPUNEPKU-
BAIOTCA 3TOTO TpCGOBaHM}I, TII0O3TOMY MHOITIa MOTYT BO3HUKHYTDb
HPOGIICMBI C yc*ranonxoﬁ 9NIEKTPOHHOTO 3JIEKTPOCYETYNKA BMECTO
MHAYKOMOHHOTO MMEHHO B IVIAHE KPETIJICHUA HA MMAHCIN.
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Puc. 10.9. [puHyunuaneHeie CXxemMbl 8K/MOYEHUA CHeM4UKO8:
a — 00HohazHo20; 6 — mpexgasHoz0

3a)KMMbI TOKOBBIX 0OMOTOK 3/IEKTPOCIETINKOB 0603HAYAIOTCA
6yksamu I' (rereparop) n H (narpyska). [Ipu aToM reHepaTopHblit
32)KMM COOTBETCTBYET Hadalny 0OMOTKM, a HArpy304YHbIN — ee
KOHILY.

[Ipu MORK/IIOYEHUN CUETYMKA HEOOXOMMMO CIE[UTH 3a TEM,
4TOODbI TOK Yepe3 TOKOBbIe 0OMOTKM IMPOXOAN/ OT MX Ha4a/l K KOH-
aM. JI/i 9TOr0 POBOAA CO CTOPOHBI MCTOYHMKA TUTAHMA JO/DKHDI
TIOAK/TIOYAThCSA K TeHEPaTOPHBIM 3aXuMaM (3axumam I') 06MOTOK,
a IPOBOJA, OTXO/AILME OT CYETYMKA B CTOPOHY HArPysKH, JO/DKHBI
6BITH HOK/TIOUEHBI K HATPY30YHBIM 3akKnMaM (saxumam H).

Jlns C4eTYNKOB, BK/IIOYAEMBIX C M3MEPUTETbHBIMU TPaHCHOp-
MaTopaMH, IOJDKHA YIUTHIBATbCS IOMAPHOCTD Kak TpaHcPopMa-
Topos Toka (TT), Tak u TpancdopmaTopos Hanpsikenns (TH).
9T0 0CO6EHHO BaXKHO /1A TPeX(pasHbIX CIETYMKOB, UMEIOLUX
CTIOXHbIE CXEMBI BK/IIOYEHNS, KOT/ja HENpaBu/IbHasA MONSAPHOCTD
VI3MEpUTETbHBIX TPaHCPOPMATOPOB He BCET/ia Cpasy 0OHapyKuBa-
eTcs Ha paboTalolIeM CIeTUNKE.

Ecnu cueT4nK BKIIOYAETCs Yepe3 TpaHCPOPMATOP TOKA, TO K
Hayajly TOKOBOJT OGMOTKM IOJK/TIOYAETCA MPOBOJ OT TOTO 3aXNMMa
BTOPUYHOI 06MOTKM TPaHCHOPMATOPOB TOKA, KOTOPbIiT OFHOIO-
JIAPEH C BHIBOIOM IIEPBIYHOM 06MOTKM, TIO/IK/IIOYEHHBIM CO CTO-
POHBI MCTOYHMKA MUTaHUA. IIpy 3TOM BK/I0YEHNY HAlIpaB/IeHNE
TOKa B TOKOBOI1 06MOTKe GyJeT TaKuM >Ke, KaK ¥ IIpK HEMOCpea-
CTBEHHOM BK/TIOYEHN.
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Jlnsa Tpex¢asHBIX CIETIMKOB BXOJIHbIE 32XKMMBI L[ETIE HATIPA-
JKeHW:, OHOMOMAPHbIE C TEHEPATOPHBIMM 3a)KMMaM# TOKOBbIX
06MOTOK, 0603HayaTCs uudpamu 1, 2, 3. Tem caMbIM onpenens-
€TCs 3a/jaHHblil TOPAJOK cnefoBanus ¢as 1-2-3 npu nopkoye-
HUU CYETIUKOB.

Mpaman cxema nogKnoveHnA
OAHOd)aBHOI'O INeKTpoCcHeTUYNKa

JlaHHas cxeMa IOAKTIOYEHMA NeKTpocyeTumnKa (ogHodasHOro
u TpexdasHOro) HasbIBaeTCsA MPAMOIL. ITa cxeMa ABIAETCA Hau-
6oree POCTOI1 ¥ JOBOIBHO PacIPOCTPAHEHHON B CBOEM UCIIO/b-
30BaHMM Ha IpaKTHKe B 6bITy (McTOUHMK: www.electrohobby.ru).
Cxembl nipeficTaBneHsl Ha puc. 10.10 n puc. 10.11.

3T0 MHTEPECHO 3HaTb.

n Ecnu mok cuemyuka nexum 8 HOpMasbHbIX NPUOENAx peanbHo
nompeb6ssemMo20 mokd, mo noOK/Yam 8 3MoMm cjyyae
cYemuYUKU NPAMbIM cnocobom (6e3 00NoTHUMESbHbIX MPAHC-
¢hopmamopos moka).

HecMmoTps Ha orpoMHOe pa3HOOOpa3ye BBITYCKaeMBbIX 37I€K-
TPOCYETYIMKOB, PACIONIOKEHNE K/IEMM IIOAK/ITIOYEHNA Y HUX Y BCeX
opHakoBoe. Ha caMoit Kpblllke 3aKpbITHA K/1eMM (C BHYTpeHHe
CTOPOHBI) ¥IMeeTCS HapMCOBaHHAA CXeMa MOAK/IoYeHus (Ha Bcs-
KWif Cy4ait, ecyy 3a6bUIH, KaK IMOAK/II0OYaTh MEKTPOCYETUMK).

ITocne ogo6penns nMpaBUIbHOCTY ¥ COOTBETCTBISA BCEM HOP-
MaM, Ha 97IeKTPOCYeTYNKe NPOU3BORUTCA omnomMbupoBka. OHa
MCK/I0YaeT BO3MOXKHOCTb CaMOIIPOM3BO/IbHOM MOMEIKM UK TIEpe-
HE/IKM KaK CaMOTO TIOAK/TIOYeH s, TaK M U3MeHeHNs ob1ieit paboThl
YCTpOIACTBa y4eTa.

3TO NHTEPECHO 3HaTb.
Te anexmpocyemyuKu, Ymo yCmaHasNuearomca Camumu Xo3ss-
esamu 0na ceoux HyxO0 u onpedeneHHblx uyenel (K npumepy, 8
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Tpy dasHbix n OpHodasHbI cHETYNK ®da3za n Honb
HYNEeBO NPoBoA, K KBapTUPHOMR
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Puc. 10.10. lemoHcmpayuoHHas cxema nooKodeHus
00HO(hA3HO20 3/1eKmpocyemyuKa

00HoOU Keapmupe Xugym HecKoJ1bKo cemeli U ecmb Heobxodu-
MOCMb yyumeleame nompebneHHYI0 3/1eKMpPOIHepaulo Kax-
0ol u3 HUX) He Nod8epP2aMCs KOHMPOJO opeaHuzayudl.

OHM pacueHMBAIOTCA KaK OObIYHBIE 3/IEKTPOTEXHUYECKME
YCTPOJCTBA, KOTOpbIE YCTAHOBJIEHBI B 3/IEKTPUYECKMII IIUTOK M
paboTaIoT Ha CTOPOHE CaMOTO TIOTpeOMTENA.

B MHOTO3TaXKHBIX JKM/IBIX JOMaX Yepe3 Kabenb (IPOBOJ) COOT-
BETCTBYIOLIETO CedeHMs: UAeT nopcoenuHenne dassi (pas) x Bxon-
HBIM KJIEMMaM 3/IEKTPOCYeTYMKa. MeXy OCHOBHOI Marucrpa-
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Tpu PpasHbix, TpexdasHbini cHeTUNK
HYNEBO 1 3aLMTHBIA
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Puc. 10.11. lemoHCMpayuoHHAA cxemMa NOOKNOYeHUs
mpexgasHoz0 3nekmpocyemuuKka

TIbIO ¥ CYETYNMKOM YCTaHABIMBAETCA PyOMIbHUK MM aBToMaT. OH
T03BO/IAET TPOM3BOAMTH 3aMEHY YCTapeBIINX MO0 He MCIIPaBHBIX
57IeKTPOCYETYMKOB 6e3 HaIpsKeHMs Ha BBOJE.

C BBIXOIHBIX K/IEMM 9/IEKTPOCYETYNMKA IMEKTPOIMTaHNIEe BBOZA
TIOfIaeTCA Ha 3alUTHbIE M pacIpefie/TuTeNbHbIe yeTpoiicTBa. Pa3a

uper Ha Y30, aBTOMATbI, IpeJOXPAHUTENH, 2 HOIb OOBIYHO CAUTCS
Ha 00L[Mi1 KJIEeMMHUK.
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OnHoda3HbIl CYETYNK YCTPOEH TaKMM 06pPasoM, 4TO BCe
IIOTPeOUTENN SMEKTPOSHEPTUH B JOMe INTAIOTCA OT OJHOTO IPO-
Boyia (¢aspr). B TpexdasHbIx cxeMax MOTPeOUTENN STEKTPUIECTBA
pasBefieHbl Ha TPYIINbI, 4TO Gonmee 6e3omacHo. i mpuMepa pas-
6epeMcs, KaK OAK/TIOYNTD STTEKTPOCYETINK OFHO(A3HBI U TPeEX-
¢asHbIiL.

IlepexopyM cHavasa K MOAKIIOYEHNIO SNEKTPUIECKOTO OTHO-
¢asnoro cuerunka. Ilox 3alMTHON KPBILIKOI, B HUXKHEN 4acTU
npu6opa pactosnoxeHsl YeTsipe KieMMsl (puc. 10.12). K kpaiinei
7IeBOJI K/IeMMe, IIPHCOENieHACTC S IPUXOAAIINIt GasHbI IPOBOL,
K K/IeMMe CTIefyIollieit TT0 IIOPAJKY C/eBa Ha IIPaBo, MPUCOeNeH -
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Puc. 10.12. [TookntoyeHue 00HOA3Ho20 cHemyuKa
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eTca OTXOAAIMIt Ppas3HbI npoBoy. [Janee, K TpeTeli cleBa KiieMMe
NIPUCOEIEHAETCA IPUXOAAIINIL HYIEBOI NIPOBOI, a K ITOCNIEfHE,
OCTaBUIENICA — OTXO[ALINIA HY/IEBOIL.

Ha ognodasHOM ammapaTe MMEKOTCA YeThIpe KiIeMMBI (Ha
puc. 10.12 otmeueHb1 HoMepamu). Yepes 3Ty YeThIpe KIIEMMBI OCY-
IeCTBAETCA NMOfja4ya S7IEKTPOIHEPTUY B [IOM Y CBA3b 061I[eNt d/eK-
TpoceTsio. /141 3aMeHbI Npubopa 06ecToubTe KBAPTUPY U CHUMMUTE
CTaphblil CYETIMK. FaKpEINTeE B IIOATOTOB/IEHHOE MECTO HOBBI IIpH-
60p. K xmemme Nel mpucoenuaute pasHblit IpoBof, (Haiie Bcero
OH KPacCHOTO LIBET4, OIHAKO €C/IM €CTh COMHEHMS], IPOBEPHTE €T0
VHJKaTOPHOV OTBEPTKOI — MHMKATOP HO/DKEH 3aTOPEThCA Ha
dasnom nposope). K kremme Ne2 mopkmiounte ¢asHbiit IPOBOK OT
CeTH MOMeEIeH N, TIepBast Lielb FOTOBA.

AHanorn4Ho NOAKII0YaeM K KieMMaM No3, 4 Hy/1eBo IIPOBOJ, OT
o6umreit v KBapTUpPHOI! ceTi. YTO6BI He OLIMOUTHCSA B MOHTaXKeE CBe-
PANTECh CO CXEMOI TOAK/MIOYEHNA IMeKTpocyeTunKa (puc. 10.12).

[Tepexomum Tenepb K MOFKAIOYEHMIO 3TEKTPUIECKOTO TPexX-
¢dasHoro cyerTymka.

3TO NHTEepeCHO 3HaTb.

Ana numanus keapmup u uHouBuUOyanbHLIX AOMO8 ¢ hompe-
6neHuem 3nekmposHepeuu caviwe 12 kBm, uenecoobpasHeli
ucnosnL308amMe MpexgasHyo cems 8Mecmo 00HopazHou.

lins yyeta sneKTposHepruu, B TpexdasHol Lenmu MCIOIb3Y-
I0TCSA, COOTBETCTBEHHO, Tpex(asHble CIETIMKIL.

[Tox 3amuTHOM KPHIIKON CHU3Y Y Tpex(asHOTo cYeTIMKa
HAaXOMATCA YeThIpe Naphl K1eMM. B kaxkpoit mape neBas kneMMa
AB/IAETCA BXOJHOM, a paBad — BbIxopHOIL. Tpu dpasHbIX npoBoaa
u pabounit HY/IEBOI1 TOAK/IOYAIOTCS K BXOHBIM KJIeMMaM CYeT-
4uKa. C BBIXOJHBIX K/IeMM, (a3Hble 1 Hy/IeBOJ IIPOBOJA OTBOASATCS
Ha paclnpefieMTeNbHbII LINT.

TpexdasHblit 9/71eKTPOCYETINK IOAKITIOYNTH HEMHOTO C/TOXKHEE,
XOTsA NPUHLMII TOT Xe. [lefiCTBys 11O aHANOTUM C MTOAK/TI0YeHNEeM
offHO(a3HOTO CYETYMKA, OAK/II0YaeM npoBofa. K knemmam NeNel,
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Puc. 10.13. [NodknioyeHue mpexgasHozo cyemyuka

K 3NeKTpo-
o6opynosannio

3, 5, 7 npucoenuHAeM IIPOBOJA OHOTO I1BETA M3 BHELIHEN CETH, 2 K
CNIEAYIOIIMM KIEMMaM, T. €. K NeNe2, 4, 6, 8 mpoBofia OfHOTO LIBETA
u3 gomarineit cetu (puc. 10.13).
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Takum 06pa3om, TOMTYYNTCA, YTO €C/M K KOHTAKTY Nel mopcoe-
MIVHEH KPacHbIN IIpoBof ((pa3a) 13 BHELIHEN 1IeNH, TO K KOHTAKTy
Ne2 Hy>XHO 6yAeT MOAKMIOUMTD (pa3HBIN IPOBOJ U3 JOMALIHUX
KOMMYHMKALIMIA.

MNonesHbiN coBerT.

Ana 6esonacHocmu exo0Hbie NPo8oda Jyywie NOOKIYUMb
yepes yembIpexnosliocHbili 8800HOU asmomam, a makxe
nocmasume 0OHONOJIOCHbIE ABMOMAMbI 017 KaX00U 2pynnbi
nompe6bumened.

Oprauusauuouuble BOMPOCblI 3aMeHbl CHeTUYMNKa

Haperocs, 4To BbI IpHoOpeEny 0Te4eCTBEHHBII, CepTHULMpPO-
BaHHbII 37IEKTPOCYETYNK, CAe/TaHHbII Ha 3aBofe. ITo obnerynt
pellieHNe BO3SMOXHBIX IPO6/IeM, CBA3aHHBIX C PEMOHTOM U 3aMe-
HOJA cYeT4MKa IO rapaHTuy. CIeTYNK MOXKHO CaMOCTOATENbHO
npuo6pecTs, HO €ro 3aMeHOIt 0653aTeNbHO JO/DKEH 3aHUMAThCA
KBa/MMUUMPOBAHHBII CIIELMA/IUCT U3 SHEPTOCHAGKAKOLIEN Opra-
HU3ALUUY — IITATHBIN 3MEKTPUK.

Jlns 3aMeHbl CYETYNKA IIEKTPUUECKOI SHeprum TpebyeTcsa
3 rpynmna mo 3meKTpo6e30MacHOCTH, KOTOpasi IPUCBaBAETCA
37EKTPUKY TONBKO MOC/Ie 06Y4eHNs ¥ IPOBEPKY 3HAHMI B LjeH-
Tpax aTTeCTALMIL.

[Ipu MoHTaXe 3NEeKTPUK 3alIPOTPaMMUPYeT Tapudbl, eCIn
BBIGpaH 3/IEKTPOHHBII MHOTOTapU(HbI BaAPUAHT.

3TO MHTEPECHO 3HaTb.

n Mpu 3ameHe cmapozo cuemyuka Heb3d Mpo2ame e20 eepx-
Hux nnom6 (kpenawue KOXyX 3/1eKmpocyemyuxa naombel €
Knelimom 2ocnosepumens — 3a800CKuUe unu ¢ Memposoauu).
MoxHO cHUMAMb MOJILKO HUXHIOI — HA 3AXKUMHOU KpbiWUKe
pacnpedenumensHoli kneMMHOU Kopobku (nnom6a 3Hepzoc-
Habxarowel opzaHusayuu).
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MonesHbin coBer.

He svibpaceisatime cpasy u He pasbupatime cmapeili npuéop
(8 6nuxatiwue mecaysl OH Moxem noHadobumocs Ons caepku
nokasawuu).

He HyxHa moBepka B MeTponornu Ans yCTaHaBIMBAEMOTO
HOBOTO IpU6Opa, eCIM C MOMEHTA €TO M3TOTOBJIEHMSA IPOLIIO
MeHee [JBYX /IeT — [/ OFHO(a3HbIX 9/eKTpocdeTdnKoB. Ha Tpex-
(a3HbIX 9EKTPOCUETYNKAX JO/DKHBI OBITH INIOMOBI TOCYAapCTBEH-
HOJ IIOBEPKY C JTaBHOCTBIO HE 6onee 12 Mecsiies.

ITocrie 3aMeHBI CIETYMKA HY)KHO BbI3BaTh «[IIOMOMpOBIIMKa»
13 DHeproc6sITa, KOTOPBIH OMIOMOMPYeT HOBBI CYETYMK, CHH-
MeT ¥ 3aIyIIeT TeKyIIye IOKa3aHus ¥ Haya/lbHble (M3 MacmopTa
npu6opa), MOCTABUT NEKTPOCYETUNK Ha y4eT. [JaHHBIe, KOTOpbIe
OH 3alMILET, IOCYXaT /I pacyeTa Pacxofia SMeKTPOIHEPTUM 1O
CTapOMY ¥ HOBOMY CUETUYMKY B TEKyIleM MecALIe.

%%

IIpurnamaro nocMOTpeTh BUAEOYPOKH 10 TeMe «CoBpeMeHHbIE
97IeKTPOCYETYMKI» Ha npunaraemom DVD:
¢ «Kak nporpaMMmpoBaTbh MHOTOTapy(HBI CYETINK?».
¢ «CoBpeMeHHbIii CIeTYMK YCTAHABIMBAETCA
B COBPEMEHHBIN LINTOK».
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AUATHOCTUKA U PEMOHT SJIEKTPOCET

Yro Takoe AnarHoCcTnKa

JlMarHocTHKa COCTOSIHMSA /IEKTPOCETH BK/IIOYAET B Ce6 O9eHb
607nbLIOl CIIEKTP HEOOXOAMMBIX K IPOBENEHUIO MEPOTIPUATHIA.
B nepByto ouepenp, 3TO M3MepeHNe CONPOTUBICHNA U30MALMUU
3NEKTPONPOBOAKK. B 06s13aTeIbHOM MOpsAfIKe M3MEPAETCS CONPO-
TUBJIEHVA 3a3eM/IeHUs U NpOBepAeTCA obliee COCTOAHME BCEX
Lereit ¥ 3aMepsAIOTCA IepeXofHble conpoTusneHns. Ilposoaurca
MpoBepKa paGoThI BceX BUAOB 3alMTHBIX YCTPOMCTB C 06s3a-
TE/IbHBIM TECTUPOBaHMEM aBTOMATHYECKIX BBIK/TIOYATENE. .

EcrecTBEHHO, BeCh 3TOT IepedeHb pabOT MOXHO BBHIIIOMTHUTD
TOJIbKO C TIPMMEHEHMeM CIIeL[1aIbHOTO 060pyHOBaHNA M CUTAMK
CIIel[a/IbHO MOATOTOB/ICHHBIX JIIOfiei. DTUM 3aHMMAIOTCA 3/eK-
Tponaboparopun. Takue MepoONpUATHS BbIe3JHbIMY OpUragamMu
JOJDKHBI POBOAUTBCSA IO YCTAHOBJIEHHBIM IUIaHAM M TpadykaMm.
OcTanock TONMbKO BCIOMHUTD — KOTZ{a 97IEKTPONabopaTopus Ipu-
e3XKasa K BaM IOCTIeAHNI pa3?

U, TeM He MeHee, fUarHOCTKa Heo6xoauMa. VIHorna BoBpeMa
3aMeYeHHpIe OTK/IOHEHNS OT HOPMBI, faKe COBCeM He 3Ha4MTeb-
Hble, TOMOTAIOT M36€eXaTh GonpInx npobneM. VIMEHHO O Takoi
AMarHOCTHKE ¥ TIOV/ET peyb.

JKuBs B KBapTHpe MU COGCTBEHHOM JOME HEOOXOAMMO ITOHN-
Marb, YTO Bce KOMMYHMKAIIMH, Y SIEKTPOIPOBOAKA B TOM YVCIIE,
TpebyloT HabMONeHNs 3a MCIIPABHOCTBIO. B JaHHOM CrTydae n3me-
puTenbHO naboparopueit siBnseTech Bbl camMu. CaMBbIM 3Ha4M-
MbIM I10 TIOCTIEACTBUAM OTK/IOHEHMEM OT HOPMBI AB/IAETCSA HarpeB.
HarpeBaTbcs MOIyT aBTOMaTi4eCKye BBIK/TIOYATe/TN MV PO3ETKH,
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HPOCTO NPOBOJAKA B CTEHE, HO BCET/ia 3TO TOBOJ, A1 TIIATE/IBHOTO
pa3bupaTenbCTBa B IPUYMHAX 3TOTO Harpesa.

Harpes nposoaos

IIpy pOXOXKAEHUHM IMEKTPUYECKOTO TOKA IIPOMCXONMUT Harpes
POBOOB. ITO HOpMa/bHOE sBIeHMe. VIMEHHO C y4eTOM HOpMaJib-
HOTO HarpeBa ¥ IMPOMCXORUT NMOROOP MMHMMAIBHOIO CEYeHMUs
IPOBOJIOB JUIA IPOK/IAAKN ceTy B noMeeHny. [leperpes npoBosa
Cpasy CUTHA/IM3MpPYeT O HEHOPMATbHOCTY CUTYaLIVIK.

B nepBy10 04epenp, HEOOXOAMMO MOHATH IPUYMHY — BUHOBATa
npoBopKa uin Bbi? Ec/u Kak pa3 B 3TO BpeMs OB JOIIONTHUTENTBHO
MOAK/II0YEH MOLIHBI HarpeBaTelb, TO, CKOpee BCEro, MMEHHO OH M
BMHOBAT B CTIOXMBIIelica cutyauyu. Ecv Harpyska nogxiodesa
006bIYHasA, TO pa3byupaThcsa HY>KHO C CAMOTO HavaJla.

3T0 MHTEpPECHO 3HaTb.
n IMpusHakamu nepezpesa npoeodKU 06bIYHO CIYXXUM Henpuam-
Hbll 3anax zopenoli u3onAyuU.

B03M0O>XXHO, TPOBOJIKA U paHbllle IPelach, HO 3TO MPOUCXOANTIO
MeHee 3ameTHO. [Ipy mosAB/IEHMN OLIYTHMOTO 3aIaxa ropenoro
I/IaCTMKa HeOOXOMVMO HeMeN/IeHHO 06eCTOYNTD MOMeEIeHNe.
Cam nio cebe mpoBop BpsAx v noBpeawca. [Ipnunna, XoTh Kakas
TO, HO/DKHA 6bITh. Ho valne Bcero, 3To Bce-Taku 6aHanbHas nepe-
TpysKa.

Takue cnyyau Hambomee XapaKTEpHBI [i/I1 KBapTHUP C aNIOMM-
HMEBOI1 IPOBOAKOIA. V/I3HayanbHO B HUX He IIAHMPOBANOCh CaMa
BO3MOXKHOCTb YCTaHOBKM GBITOBOJ TEXHMKM ¥ BOOOIIEe HIYETO,
KpOMe XONOMIbHIKA, HECKOJIbKMX /TAMIIOYEK 1 TEZIEBU30Pa.

MonesHbin coBer.

L;“ii Bbixod ecmb, U OH NPOCM — ONA MOWHbLIX CMAYUOHAPHbIX
nompebumeneli Heobxo0umMo nposecmu omoesnbHble JIUHUU,
Komopble paszpy3am cmayuoHapHyio nposooKy, U ondcHOCMb
80320paHUA NPOBOOKU b6yOem ycmpareHra.
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Hpyroii, He MeHee YaCTO BCTPEYAOIENCA IPUIMHOIM MOsABIIe-
HJA HEIIPUATHOTO 3allaXxa rOpenoif M30/MALMN ABIAITCA MECTa C
HeNpaBUIbHBIMU COEAMHERMAMM MPOBOAOB. CKpyTKa IIPOBOJIOB
MaBHO 3alpelleHa BCEBOSMOXKHBIMM IMPEKTUBAMH, HO, TEM He
MeHee, BCTpeYaeTCsl IOBCEMECTHO M YaCTO CTAHOBUTCA IPUIMHON
1epe6oeB B 3MEKTPOCHAGKEHN M.

370 NHTEPECHO 3HaTb.

n U ecnu ckpymka meOHbIX nNposodoe uHO20a Moxem obe-
cneyume HadexHulli KOHMAKm, Mo dlOMUHUesbie NPosooa
nouymu ecez0a 8 Mecmax coeGUHeHUA OKUCTAIOMCA U CUJTbHO
nepezpeearomcs, ¢ 0anbHelwum yxyoweHueM KOoHmakma.

IIpoBoza coemMHATD MEXAY CO60I1 IPUXORUTCA YaCTO, ¥ 1A
3TOrO CYIIeCTBYeT MHOTO BIIOJIHE XOPOIIO 3apeKOMEH/I0BABILNX
cebs crioco60B. Hanbonee 6sicTpsiit u 9 dexTHBHBL c1OCO6 —
TIpMMeHEHNEe CTPONTENbHO-MOHT)KHBIX K/IeMM. [/TaBHBIM JOCTO-
MHCTBOM TaKOTO CII0C06a COefMHEHNIT MPOBOAOB MO>KHO CUMTATh
OTCYTCTBME HEOOXORMMOCTI KaKoro-mnubo fanbHeitiero o6cny-
XnBanuA. KoHTakTHas Ipynma cofiepXXuT He 60NTOBbIE COENN-
HeHI, a IOAIPYX1HeHHble. Brrarofaps atomy obecneunBaerca
IIOCTOSAHHOE M YCTOMYMBOE CXKAaTMe MeCTa KOHTAaKTa, a I1acTa,
HaXOJAIIAACA B KaXXAOM IOCaJOYHOM OTBEPCTHUM, 3HAYMTENHHO
COKpall[aeT BO3MOXKHOCTD HOSIB/IEHNS OKMCHOJ IIEHKN. ITO 0CO-
6eHHO BaXKHO [/ aTIOMMHMEBBIX IPOBOXOB, OKMUCHAsS ITIEHKA
KOTOPBIX IIPaKTHIECKN BCETA MeLIaeT HOPMATbHOMY COEfJHe-
HMUIO IIPOBOJIOB.

Bce ocTanbHbIE cIOcO6BI — NpUMeHEHe K/IEMMHbIX BUHTOBBIX
COEMVIHEHNIA, CBapKa VTN TaifKa — 6o/lee TPyHOEMKIe 1 3a9aCTyI0
MeHee HafieXXHble. Ba)KHO IOMHMTB, YTO /11060€ COeaMHEHNE PO-
BOJIOB, PaHO M/IM TIO3HO — CTaHET IPO6/IeMOIL.

MNonesHbit coBeT.

o 803mMoXxHOCMU HEO6XOOUMO U36aB1AMbCA OM CabbIX Mecm
8 3/1eKmponpoeodKe, U OOHO3HAYHO He CMmoum ux nooums.
Hukakoli 5xoHoMueli Mamepuasnos Hesb3a 06BACHUMb UCNO/Ib-
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308aHUe KYCOYKOB CpPOUjeHHbIX NPOBOOO8 MAM, 20e MOXHO U
HYHO NPOSIOXUMb Yesbili KYCOK.

®dusnveckye CBOVCTBA ATIOMMHMA M MelM IpefIoNaraioT
YXYAlIEH)e KOHTAKTa B MecTax 6onToBbIxX coefmuenuii. ITpomecc
IPOCT — TPOBOJ, 3aXKaT HA/IEXXHO, IIPM BKIIOYEHHOI HarpysKe OH
C/IerKa HarpeBaeTCs ¥ MbITAeTCA PacMpUThCA (BCe METAIBI IIPH
HarpeBaHUy PacUIMPAIOTCS), BUHTOBOE COEMVIHEH)E OTPAaHNIMBAET
06/macTh BO3MOXXHOTO pacIIMpeHNs, HO3TOMY IPOBOJ OOBIYHO
IPOCTO C/Ierka pacimomyBaerca. [loc/ie OTK/I0YEHNA HATPY3KM
IIPOBOJ OX/TAXKAETCA ¥ yMeHbIaeTca B pasmepax. Ho Tak kak oH
CJIeTKa PaCIUTIOIWICA, TO ¥ KOHTAaKT ocmabuca. [Ipu cnepyromem
BK/IIOYEHNY HArpy3KM Bce NMOBTOPAETCA, 33 MICKTIOYEHNEM TOTO,
9TO 3a CYeT IOCTOSHHOTO YXYALIEHMA KOHTAKTa, HarpeB M BCe
OC/IEAYIOLye MPOLIeCCH HapallBalOT MHTEHCUBHOCTD.

Yepes HOBOIBHO WINTENBHOE BpeMsl KOHTAaKT HOTpebyeT 06Cmy-
XuBaHusA. O6GBIYHO 3TO MPOCTOE MPOTATMBaHME BUHTOB. Ecin
3TOTO He CAEeNaTh — MeCTO JIOKa/IbHOTO NleperpeBa CTaHOBUTCS 04a-
rom noxapa. [Togo6HbIe coenvHEHNA B IOMAlIHEl CETU JOBONIbHO
MHOTOYMCIIEHHBI — 3TO PO3€TKM ¥ BBIKIIOYATE/NN, a TAKXKe BCe
COEVIHEHNA B 3NEKTPOLIMTE.

ByabTe 0CTOPOXKHDI!
; IMepuoduyHoCMb 06CYXUBAHUA WUMOBLIX onpedesneHd. 3mo
0sa pasa 8 200.

B cob6cTBEHHOII KBapTHpe NMEPUOAUIHOCTD ONPENENAETCA U3
06CTOATENBCTB, HO NIPU HarpeBe PO3ETOK MHOIAA JOCTaTOYHO
OTK/IIOYMTH BBOJHOJ aBTOMAaTMYECKMUI BBIK/IIOYATEND, IIPOBE-
PUTb MHAMKATOPHONM OTBEPTKOM OTCYTCTBME HANIPSKEHUA U TIOA-
TAHYTb KOHTAaKThl. Kak npaBuiio, aTOro XBaTaeT A yCTpaHEHNUA
npo6nemsl. YToObI He OBOIUTD AENO IO IIPENaBapUITHON CUTYa-
LMY Hafo IPOCTO MHOT/A, XENATENIbHO B MOMEHTDI MICIIO/Ib30Ba-
HMSA MaKCHMMa/bHOTO KOMMYECTBA 3MeKTPONPNOOPOB, IPOBECTH
OCMOTP 3/7IEKTPUYECKOTO LMTKA ¥ Po3eToK. JIobbie MOCTOpOHHME
3BYKM 3aIlaXy JO/DKHbI TIOCTY>KUTb IIOBOZIOM /15 6onee Ty 60Koro
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n3ydeHus npobnemsl. EcrecTBeHHO, BCe 9TO HEOOXOMMO fenaTh C
coOmoieHMeM IIPaBII ANEKTPOOE30macHOCTIL.

OTcyTCTBUE CBETaA B KBapTUpE

Curyanus, 3HakoMas KaXoMy — B KBapTHpe 1orac ceT. Yro
menatb? IlepBblif 3Talm —BBIACHUTD, IPOO/IEMa KOCHY/IACh Bac
OfIHMX, BAIlleTO OMa VN BCeil YIMLBL. DTO [leNaeTcs MPOCTO —
€C/IM BCE 3TO IIPOMCXOAUT BEYEPOM, TO JOCTATOYHO IIPOCTO BHITIIA-
HYTb B OKHO. OTCyTCTBME CBETA B COCEHMX OKHAX 9TO O4€Hb XOPO-
Ml IpU3HAK. 3HAYUT IMYHO Y BaC BCE XOPOLIO, a I/IOXO Y BCEX.

B Takoif cuTyauuu npeanpuHMMATh KaKue-mubo LeicTBu,
KpOMe 3BOHKa I10 TelepOHy B MECTHYIO SHEPTOCHAOXKAIOIYI0 KOM-
IIaHVIO, HE CTOUT.

ByabTe ocTopoXHbI!
; R OnacHo cpasy neame 8 31eKmpowWUMOoK, Mak Kak nodaya 3ex-

mpo3Hepzuu moxem 6bimb 80306HO8/1eHA 8 1060 MOMeHm.

ITpy oTCcyTCTBMM 3NIEKTPUYECTBA IEPCOHATbHO B Ballleii KBap-
THpe BCe I TPOIlie, U CTIOXHeit ofHoBpeMeHHo. [Ipoie, moTomy
4TO, CKOpee BCEro, B BalllMX CHIAX YCTPaHUTD IIPO6/IeMBl, HY U
CNIOXHEN — 110 TO JKe Ipu4mHe. YTo MOTII0 MpOon3oNTH?

O6bIYHO, IPOCTO OTK/IIOUM/ICA aBTOMAaTUIECKUIT BBIK/IIOYA-
Tenb. Ecu oTKMI04UMICA BBOJHO, TO Cpasy BK/IIOYATb €ro He
crout. Heo6xonmumo Bce prI9akKy NEpeBeCTU B OTKITIOYEHHOE
TI07I0XKEeH e, ¥ TOMbKO IIOTOM B3BECTH IIE€PBBIN (BBOSHOI 0OBIYHO
ycraHoB/eH nepBbiM). CM. I7aBy 3 «9/IeKTpOceTb MHOTOKBapTHD-
HOTO fioMa» (pasfen 06 3MeKTPOLIATKAX) .

Tonbko 1oc/e 3TOr0 HaYMHATH BK/IIOYATh 110 O4Yepeny BCe
OCTajibHble aBTOMATBHI. Jle1aTh 3TO HEOOXOAMMO C MaKCMa/IbHBIMI
MepaMy IPeOCTOPOXHOCTH. Bce phryaskky BKIIOYMINCh — TIPO-
6nema 6bia B Ieperpyske ceTu. Befp He Bce mpu6opsl paboTaioT
BO BCelf KBapTpe OFHOBPEMEHHO, HO MOXKET U COBIIAcTh. Torxa u
HPOMCXOAUT OTK/II0YEHNEe. TO CaMBblil IPOCTON BapMaHT.
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Kaxkoii-nubo u3s asmomamuveckux svikaroyameneil He 8380-
oumcs — ¢ xnonkom cpasy eviknouaemcs. CrefyeT ero mpomy-
CTUTD, ¥ BKJIIOYNTh OCTABIINECA. DTUM AENCTBUEM IPOUCXOMUT
JIOKa/IM3aLUs HEUCIIPaBHOCTY U ONIpefiefieHNne 06/1acTy JanbHeii-
myx feicTBuit. He BKIOYaommics aBTOMAT He IOAA/ HampsKe-
HMe Ha KaKyI0-TO TPYIIIy PO3€TOK MM IIPpYGOPOB OCBELIeHNS.

Y cebs [oMa 3TO HOBONBHO JIETKO BBIABUTD M BBITALUTD U3
06eCTOYeHHBIX PO3ETOK BCE BUIKM OT OBITOBBIX PUOOPOB MK
TexHMKN. [IoBTOpHas MoONbITKAa BKIIOYEHNA PacCTaBlAeT BCe IO
MeCTaM — aBTOMAT B3BeJICS, 3HAYUT, CTOPETIO YTO-TO U3 ObITOBOII
TEXHVKI, @ BCE PAaBHO He B3BEJ/ICA — BBIIIET M3 CTPOSI CaM aBTOMa-
TUYECKNIA BBIK/TIOYATE/b MM JIETI0 B IIPOBOJKE.

B aTom crydae nmyyure o6patutcs k npodeccroHanaM, Tak Kak
paboTa 1o 3aMeHe aBTOMAaTHYECKNX BBIK/TIOYaTeNIell MV MTOUCKK
fedeKTOB B MPOBOAKE BCe-TaKy JOBONBHO CNIOXHAs M OTBET-
CTBEHHaA.

OrTpenbHas cUTyausA BO3HMKAET NPM HAJIMYMM B ILIUTE
YCTPOJCTB 3alMTHOTO OTK/TIOUEHNS MM aBTOMATIYECKMUX BBIK/IIO-
qateneit puddepeHumanpHbX TOKOB. OHM MOTYT OTK/ITIOYAaThCA
TIpK M060M IIOBPEXIEHNI U30/IALMM B IIPOBOAKE MM TIpY /TF060i1
HEVICTIPaBHOCTY NOAKII04eHHOTro o6opynoBaHus. Crioco6nl gua-
THOCTUKM OCTAIOTCA NPEXHMMM, HO MHOTO BPEMEHM 3aHMMAIOT
OTK/IIOYEHM BCEX SNIEKTPOLIHYPOB 13 PO3€TOK.

d byabre oCTOPOXHDI!
; Cnedyem nomHume — pabomame Oadxe 8 06eCmo4YeHHOM

anekKmpouwjume MOXHO MOJIbKO € cobnodeHuem acex npasun
3neKmpo6e30naCHocmu.

3ameHa po3eTku

IIpu mo6bIX IpU3HAKaX HEMCIPABHOCTH WMV AaXke MPOCTO
IIO{O3PEHMSI Ha HMX — PO3eTKM HEOOXOIMMO IIPOCTO 3aMEHATD.
DTy U3Kenus OBHOPA30BbIE ¥ PEMOHTHPOBATh X KOHEYHO MOXXHO,
HO He CTOMT 3TOoro nenathb. Tonpko 3amena. Cama 1o cebe pabota

8Ne7163
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KpacCHbIin

10 3aMeHe PO3€eTKY OY€Hb He CTIOXK-
HasA. MakcumyM Tpu IpoBOja u
JiBa KpeIleHus B cTeHe (puc. 11.1).
Ho 3a6myanuThcsi MOXXHO M B TPeX
COCHax, CKopee BCero, 3Ta Ioro-
BOpPKa ¥ PpOAMIACh BO BpeMs
3aMeHBl 3/IeKTPOYCTAaHOBOYHBIX
u3fennii, Korga U3 CTeHbl OCTa-
JIUCh TOPYATh TPY, OBMHAKOBBIX 1O
IBETY ¥ J/INHE, TpoBofa. UToObI He
OKa3aTbCs B MOAOOHOI cUTyauuy,

Puc. 11.1. Cxemanodkmio4eHu  geoGxomMo He 3a6BIBATH MAPKH-

pO3emoK
poBaTh IPOBOJA.

B upnearne, oHM HO/KHBI GBITH OTMEYEHDI LBETOM U3OJIALMY €Lile
TIpY IPOK/IafIKe:

¢ CHHMII — BCeT/a HY/IeBOJ IIPOBOJHMK;

¢ JKENITO-3€JIEHBIIl — MOXKET ObITh TONKO 3a3€M/IEHUEM;

¢ BCe OCTajIbHBbIe I[BeTa — (pasHble.

B npuHnune, ecnmm B LeNAX 3alIUTHI CTOAT aBTOMAaTUYeCKUE
BBIK/TIOYATeNH, TO PO6/IeM C IIOAK/II0YEHNEM PO3ETKM BooObLIe He
BO3HMKaeT. PasHblii IPOBOJ JIETKO OIIpe-
ReTUTb IpY MOMOLIY OTBEPTKM C MHAM-
KatopoM. IIpumep ¢ Tpems mpoBomamu
OTHOCUTCS TONIBKO K pO3eTKaM, He SABJISI0-
I[IMUCS TIPOXORHBIMMA.

bonee gacThiit cnyyait — poseTka mpo-
XOJHasA, ¥ IPOBOJAA He TOMBKO IOAXOJAT,
HO u yxopaT. Hanbonee yacras omnbka
B TaKOJl CUTYyall¥}, 9TO IlepenyThIBaHNE
HY/IEBOTO ¥ 3a3eM/IAIOIEro IPOBORHMKA
(puc. 11.2). Oy oumbKy MHOTHME He 3aMe-
YaIOT, ¥ aBTOMATU9IECKII1 BBIK/TIOYATeb —

Puc.11.2. Henpasunetioe  1qxce ee He sameTut. Y anexTponmpu6opst
nodknioyeHue

3asemnsiowezo nposoda  OYIYT HOPManbHO paboTaTh.

CUHWIA

3eNeHbIV/XenTbii

= z r

KpacHbI

L
_ CUHUI

z
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Ho Bce 310 6/1aronony4Hoe NITHOPYpPOBaHe HEIPABI/IBHOTO MOH-
TaXKa MOXKeT 06epHYThCs GONBIIMI HEIPHUATHOCTAMM, KOTAA Bpofie
ObI 3a3eM/IEHHBIIT IIPUOOP «BIPYT» OKAKETCS IO, HATIPSDKEHMEM.

MonesHbin coBer.

Ymobbl makozo HUK020a He C/ly4unocs, HeO6X00UMO 8HUMA-
mesibHO OMHOCUMbCA K MAPKUPOBAHUIO OMCOedUHAEMbIX NPO-
800086, a ewe Jy4we, NPUMEHAMb ABMOMAMUYecKue 8biKJTIo-
yamenu oughghepeHyUaGNLHO20 MOKQ.

Onu mpocTo He MO3BOAT SKCINIYaTHPOBATh JOMAIIHIOKI 3/1€K-
TPUYECKYIO CETb, CMOHTHPOBAHHYIO C OLIMOKaMM.

Ceifyac B Impofjaxke eCTb HAGOPBI TEPMOYCAXKMBaEMBIX TPYOOK.
I[Ipn vx moMoIy O4YeHb /IETKO MapKMpPOBaTh IPOBOJA, ¥ BOOOIIe
3TY TPYOKM CYIeCTBEHHO OO/Ier4aloT XXMU3Hb BO BpeMs PEMOHTA.
Kpome MapkupoBKyM OHM ellle CTy>XXaT ¥ M30MALell OTONEHHbIX
KOHIIOB IIPOBOJIOB.

Texnonorua mpocra. OTpesarb KyCOK TepMOYCaXiBaeMoil
TpyOKu BeIOpaHHOTO LjBeTa. [[IMHa KOMKHA C M36BITKOM IpeBbI-
IIaTh OTO/IEHHYIO 4acTh MPOBOfa. AKKYPaTHO HafieTh TPYOKy Ha
TPOBOJ, ¥ HarpeTh. IpeTd xenarenpuo Tepmoderom. Ho monsarHo,
4TO OH €CThb He IIPOCTO He Y BCeX, a IOYTH HM Y KOTO.

ITosToMY B ITpaKTHKe YaCTO MPUMEHSETCA 0ObIYHAS 3aKUTAJIKa.
Pa6oTaTh ¢ OTKpBITHIM, [jaXKe TaKMM MaJ€eHbKVM, HO BCe-TaKM
OTHEM, HaJI0 C OCTOPOXKHOCTBIO0. Tpy6Ka IIIIOTHO 06XBaThIBaeT IPO-
BOJI, ¥ M30/IMPYeT €ro, a TAK)Ke MapKMpyeT. 3anaca IiBeTOB B Habope
JO/DKHO XBAaTUTh JaXKe J/Isl «Cepbe3HOro» peMoHTa. Panbiue md
STOJ L€/ TIPUMEHSAIN M30TIEHTY, HO TPy6Ka He TOMBKO YCKOpsAeT
¥ ympolraeT paboTy, camoe I7TaBHOe — paboTa femaercs 6onee
Ka4yeCTBEHHO.

OT M3071eHThI Ha 0CBOOOXKAEHHBIX OT M30/ALMM KOHYMKAX THO-
BojioB BCEI'TIA ocTaBa/MCh 4aCTMYKM K/IEALETO COCTaBa, KOTOPbIE
MaJIo KaKo¥ MacTep CUMTall HY>)KHBIM 3aunuiaTh. VI MeCTo coeyte-
HJA IPOBOJHMKOB ITOMTy4a/IOCh HEKa4eCTBEHHBIM, 11 COOTBETCTBEHHO
B IIpoLlecce 9KCIUTYaTaLyM «TETIbIM» VIV JaXKe «TOPAINM».
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Tpy6xy Heo6xoAMMO BBIGMpPaTh 6e3 K/IeeBOTO COCTaBa, M
3TOl mpobeMsl yaacTca nsbexarb. OmucaHHbI METON AB/IA-
€TCsl He eAMHCTBEHHDIM, MOXKHO VCIIO/Ib30BaTh ¥ CAMO3)KMMHBIe
K/IEMMBI.

3ameHa BblKnlouyaTensa

Brik/moyaTens nepekmoyaeTcs B moboe IMOI0XKeHe, HO CBET He
BK/Mo4aeTcs. [Ipexxe 4eM uaTH B MarasuH 3a HOBbIM BBIK/TI0YaTe-
71eM, He06XOIMIMO IMaTHOCTHPOBATb, @ YTO, COOCTBEHHO, BBILIIO U3
cTposi. MOXXHO Ha4aTh C IIPOBEPKY JIaMII, MM LIeTOCTHOCTH IPO-
BOJIKM, HO ITPaBUJIbHEN OYeT 9KCIIpecc MpoBepKa CaMOTo BBIKIIIO-
qaTerns.

OHu Bce 7IeTKO pasbupaloTca — CHUMAIOTCA JeKOpaTHBHbIE
TIaHENbKH, U TIOSAB/IAETCA JOCTYI K KIeMMaM C 3aKpeIIeHHbIMU
B HMX npoBopiamu. IlepBbIM 3TanmoM BU3yalbHO IPOBEpPAETCA
LIEIOCTHOCTD IPOBOJOB M TO, YTO OHM NOAK/II04eHbL. Bropoii sTam,
3TO y>Ke IPO3BOHKA IIPOBOJIOB, /LA KOTOPOJI HY>XHAa MHAMKATOP-
Has OTBEepTKa:

¢ NMPUKOCHUTECh HIDKHETO IIPOBOfla — MHAMKATOP HO/DKEH

yKa3aTb Hamm4ue «(asbi»;

¢ NMPUKOCHUTECh K BEPXHEMY IIPOBOAY ¥ «IIOIE/NKaliTe» BbI-

K/II04aTeneM — eC/IM Ha HeM He HosBnseTcs «pasa» — Bce,
BBIK/II0YATE/Tb TIOJIEXUT 3aMeHe.

Bo Bcex ocTanbHBIX Cly4asX, IpM MHBIX pe3ynbTaTax Ipo-
3BOHKM, O4€BUFHOCTb HEOOXOAMMOCTY €T0 3aMeHBI TI0f 60/bIINM
BonpocoM. CaMa 3aMeHa BBIK/TIOYATesA BBI3BIBAET 60/IbIIIe BOIIPO-
COB, 4eM 3aMeHa pO3eTKM. 3afjaBas IPaKTUYECKOe 3aflaHue [
CTY[ICHTOB IIEPBOTO Kypca TexHudeckoro CY3a — cobpaTp cxeMy
U3 TIATH JIaMII ¥ [BYXK/IaBUIIHOTO BBIK/IIOYATENA, YTOOBI MOXXHO
6bUI0 BKTIOYNTD TPY, [BE, MIN BCE MATb JIaAMII — B pe3y/IbTaTe
TO/Iy4as BCe, KpOMe IPaBMIBHOM cXeMbl. 3afada cama 1o cebe
O4eHb IIPOCTasdA, Ha CXeMe, HO €C/IM IPOBOJia CIIPATAHBI B CTEHKE,
TO BOIIPOCHI BO3HMKAIOT.
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Puc. 11.3. Cxema eknoyeHuUs 110CMpol € 08YXK/IABUWHbIM 8bIK/IOYamerem

CxeMa BK/TIOYEHNA MIOCTPHI € ABYXK/IABMIITHBIM BbIK/IIOYaTe/IEM
npepncTapneHa Ha puc. 11.3. Hynepoii npoBoj npoxoauT Mumo
BBIK/IIOYATeNS M Yepe3 paclnasyHylo KOpoOKy BHIBENEH K MECTY
Kpennenusa moctpbl. C HuM BonpocoB HeT. Pa3oBbIli MPOBOJ,
HOJDKEH MOAKII0YaThCsA CHU3Y, OH OfIMH M MECTO /A KpEIIEHNA
B BBIK/IIOYATesIe [/I1 HEro ToXe OfHo. [IBa oCTaNbHBIX IPOBOJA
MOAIK/TIOYAIOTCA cBepXy. Kakoli 13 HuX /1eBblll, @ KaKOJ IIPaBbIil —
ponu He UTpaer.

Ecnu He NOHPaBUTHCA aITOPUTM BKIIOYEHNA — JBE TAMIIOYKM
IUIIOC TPY — TOMEHANTE MECTaMI 9TU IIPOBOJA, ¥ IIOMYYNTbCA TPU
IUTIOC JIBE.

Ecmn BbI MeHsA€eTe [BYXK/IaBUIIHDBIN BHIK/TIOYATE/Ib Ha OFHOK/IA-
BUILHBII — TO JBa 3TUX IPOBOAKA HEOOXO/VIMO COETMHUTD BMECTE,
oz onuH BUHT. CBeT OyfieT BK/II0OYAThCA Cpa3y Bech. OnpenennTs,
KaKoJ IIPOBOJI IIOK/IIOYAETCA CHM3Y MOXKHO C MICIIONIb30BAHUEM

VIH/IKaTOPHO OTBEpTKM (puc. 11.4).

Pacnpea.

Kopobka CBETUALHUK
r

CUHWIA
N

KpacHbin
L pa

WUnpukatop ceeTutca

Puc. 11 4. OnpedeneHue nposodos
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PasBecTn Bce mpoBofia APYT OT ApyTa ¥ BKIIOYNTH aBTOMaTHYe-
CKMI1 BBIK/IIOYATE/b B IIUTKE — TIONATh IIUTaHME B TMHUIO. TOBKO
OfIVIH ITPOBOJ, IIPY 3TOM JIO/DKEH II0Ka3aTh Hannuue ¢pasbl — 3TO U
€CTb HIDKHUIA.

MospexaeHne npoBoaku

IIpy mo6bix paborax ¢ NPOBOAKOI HEOOXOXUMO HE TOMBKO
cobmofaTh IpaByIa 97MeKTPO6e30IacHOCTH, HO GBITH IPOCTO IIpe-
JieNbHO aKKypaTHbIM. CTapble, aTIOMIHIEBBIE TIPOBOJIA OBIBAIOT
HaCTONbKO He TMOKMMI, UTO TOTOBBI C/IOMATbCA IPH M060it
TIOTIBITKE IIPUKOCHYThCA K HUM. MeiHbIe IPOBOa 3HAYUTENBHO
HaJieXXHee, HO BCe PaBHO, CHIbHbIE IIEPETUObl HI K Y€MY XOPOIIEMY
He IPUBOJIAT.

Ecnu npoBop, cmoMarcs, HO OCTaBIIETOCA KYCKa XBaTaeT i
NIOIK/TIOYEHNA PO3ETKM VIM BBIK/TIIOYATeNA, TO IPO6/ieM 0c060 He
Bo3HMKaeT. Heo6xoammo ¢ 60110 OCTOPOXXHOCTBIO YAAMUTD
M30TALMIO ¥ 3aKOHYUTH paboTYy.

MNMone3Hbit coBeT.

B makux cnyyasx usonayuio aydwie CHUMams npu noMouwju
0CMpPO OMMOYEHHO20 HOXA, MAK KAK NpumeHeHue Kycadyek
MOXXem moJ1bKo 3HG4UMesIbHO yXyowume CUmyayuio.

OTnoMuTh IPOBOJ, Y CAMOTO BBIXOfiA M3 CTEHbI — He CaMas IpH-
ATHasA epcreKkTiBa. Ecm e 3To nponsoo, To IpoBoj HAfO:

* 1160 3aMeHNTD LIE/IVKOM, ¥ 9TO MfieabHbIi BAPMAHT B I/Ia-

He HaJIe)KHOCTH;

¢ m60 HapaCTUTb O HYXXHOM J/IMHBL

Crroco60B coevHEeHsI IPOBOZIOB MHOTO, HO He BCE /IS TAKOM
CUTYaL[Uy TIONXOAT.

Cornacho IIY3, coepyHeHNs IPOBOOB JO/DKHbI BBINOMTHATCS
OfHMM U3 CNIEAYIOIVX CIOCO6OB:

¢ OIIPECCOBKOI;

¢ CBapKoii;
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¢ [aiKoiL;
¢ C UCIIO/Ib30BAHMEM KJIIEMMHMKOB.

Byabre ocTOpoXHbI!
f CKkpymKka He 8xo0um 8 3mom nepeyeHb — OHA NOO 3anpemom,

U peKoMeH008amb ee, MO 3Ha4UM HApPywWams peKoMeHoayuu
04YeHb Cepbe3HbIX Hay4HbIX Myxed.

XOTS IIOTHOCTHIO ITOT METOJ, COEAMHEHNA IPOBOJIOB MCKITIO-
YUTh U3 MPAKTUKY MONYYNTCA elife 04eHb He cKopo. [TogpobHo
PaccMOTPMM JOCTOMHCTBA ¥ HETOCTATKM BCEX COCOOOB C yKasa-
HVeM 00/1aCTV IIPUMEHEHNA.

OmnpeccoBka mpeacTaBIsieT co60it coefuHeHNe HECKOMbKIX
npoBofoB. CKpyTKa OIpPeCCOBBIBAETCA aTIOMMHIEBOI MY MeI-
HOI1 TM/IB30J1 C BHYTPEHHMM [1IaMeTPOM, COOTBETCTBYIOLINM Ji1a-
MeTpy CKpyTku. [M/1b3a HafileBaeTCA Ha CKPYTKY ¥ P HOMOIIN
crielManbHBIX Mpecc-Kieleil HalpeccoBbiBaeTcA. Beibop maTe-
pHMasa I'UIb3bl 3aBYCUT TOJIBKO OT MaTepyuasa COeMHAEMBIX IIPO-
BOJOB. JI/Is1 MEHBIX — MEJHas, A1 aTIOMUHNEBBIX — ANIOMU-
HMeBasl.

ByabTe 0CTOPOXHbI!
; CoeduHAMb Nposo0a Maxkum cnocobom U3 pasHbix mMamepua-

/108 — Kamezopuyecku 3anpewjeHo. HadexHo20 coeOuHeHus
nosly4ums He yoacmca.

ITOT CIOCO6 SABNAETCS OFHUM U3 Hanbosee HaJIeXXHbIX ¥ 10N~
TOBEYHBIX. VI3 JONO/HUTENbHBIX MATEPHAJIOB ellie TOHAZ00MTCA
cama ruiab3a. BHyTpenHnmii ee fuameTp
JO/DKEH MaKCHMAabHO 6IM3KO COOT-
BETCTBOBATh AMaMETPY CKPYTKH IIpO-
BOpOB. [I/1s1 OLIpeccOBKYM MOTPebyIoTCA
KLY VUIY CIIeLianbHble 06)XMMHbIE
VHCTPYMEHTHI U M30/MMPYIOLIMI MaTe-
puai, u3oneHTa wim 60ee TEXHOTO-

Puc. 11.5. Memooei
TUYHaA TCPMOYC&)KMBaeMaH pr61<a. CcoeOUHeHUs: onpeccoeKka
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IIpuBeny mMomaroByIo MHCTPYKIMIO ONIPECCOBKM.

Illar 1. Yxansem U301ALMIO ¢ TPOBOAOB, KOTOPbIE HYXHO COe-
BVMHUTD.

Illar 2. [InoTHO CKpy4YMBaeM IIpOBOJA.

IIar 3. HageBaeM Ha CKPyTKY MOROOpaHHYIO IO AMaMETPY U
Marepuany ruib3y.

Iar 4. ITpu moMoIIM 06>KMMHOTO MHCTPYMEHTA OIIPECCOBbI-
BaeM I'M/Ib3Y C MAKCHMA/IbHBIM YCUTMEM.

IIar 5. C noMombI0 TEPMOYCAKI MM M3ONEHTHI U30IUPYeEM
TIOBEPXHOCTD IM/Ib3bI. [lajke eC/iu 3TO HY/IEBOI M 3a3€M/IAIOLINI
TIPOBOJIHMK, 3TO HEOOXOAMMO JeNaTh BCEIAa.

Caapka. CoefiHeHNe CBapKOJ paHblle ObITI0 paCIIPOCTPAHEHO
ropaspo 6oree IMPOKO, 4eM ceirdac. ITO CBA3aHO C HEOOXOAMMO-
CTBIO MMETb MOILIHBIN TpPaHCHOPMATOP A/IA CaMOlt CBapKK U TPY-
JOEMKOCTBIO ITpoIiecca.

Taxoxe 60/1bLINM HEYAO6CTBOM MOXHO CYMTATh MCKPHI M IIOBBI-
IIEHHYIO T10)KapOOTaCHOCTb JAHHOTO Crocoba coeanHeHNs mpo-
BozoB. IIpaBja, ecTh y Hero M HeCOMHEHHBIE IOJIOXKNTENTbHbIE
CBOICTBa — MPOBOJIA MTOC/IE COCAMHEHMS He IMEIOT MECTa COefIU-
HeHusA. OHY CTAHOBATCS eVHbIM LIE/IBIM, ¥ KOHTaKT MEXIY HUMM
6e3ympeqHbIit.

YronbHbi
anexTpoa,

?

TennooTBoOAAWNIA
3aKUM

al
[ Joo] 1 (S —n

OTtkycutb

CBapoUHbit
annapar

50 MM

+

30 MM

Puc. 11.6. MemoOel coeOuHeHUsA: C8apKa
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TO MHTEpEeCHO 3HaTb.
CoeduHAambe makum 06pasoM MOXHO MOJIbKO MedHble Npo-
800a.

JIns BBINOMHEHNS TORO6HOI paboThl yXke Heo6xoxMMO mpu-
MeHeHJe CPeiCTBa MHAVBMUAYaIbHOI 3aIUThI Ipu cBapke. Ouku
V1 TIEpYATKM — 3TO MUHMMYM, KOTOPBIA MOXKHO JIOIIONIHUTD elle 1
3aIUITHOM, HETOPIOYell CIIELIOBKOM.

CBapouHbIi anmapaT MOXXHO 3aMEHMTb IMPOCTO MOIIHBIM
Tpancopmaropom ot ATII Ha HanpskeHne 36 BonbT. K Takomy
TpaHCcPOpMaTOpy HEO6XOAMMO NPOCTO MPUKPEIUTD YTOMbHBIN
CTep)KeHb, HallpUMep, U3B/IeYEHHBIN 3 6aTapeiiky, MOXKHO ITpH-
CTymarth K pabore.

IIpuBeny nmomaroByio MHCTPYKIIMIO CBAPKM.

Iar 1. 3ayniaeM NpoBOAa OT U30NALY Ha 4-5 cM.

Ilar 2. IInOTHO CKpy4MBaeM NpOBOfa MexXAy coboit. Eciu
KOHI[bl CO€[[HAEMbIX NMPOBOJIOB HE 3aKaHYMBAIOTCA HA OfHOM
YPOBHE, TO MOXXHO OTKYCHTDb KOHeIl CKPYTKH.

IlTar 3. Eciiu BB ipuMeHsieTe nmpodeccroHambHOe 060pynoBa-
HMe, TO B yIIyO/IeHNe 37IeKTPOfia HachInaeM QioC ¥ IpIDKMMaeM
KOHel| CKPYTKH K 37meKTpogy. Ecmu ato mpocto Tpancdopmarop ¢
YTOIBHBIM CTEPXKHEM, TO U 6e3 irroca, coenuHeHMe OTyYaeTCs
BIIO/THE Ka4eCTBEHHBIM 1 HaJIeKHBIM.

IIar 4. Bxmo4aeM CBapKy ¥ IIOC/Ie CBapMBaHMA OTBOJMM 3/1€K-
TPOJ, OT IIOTy4YEHHOTO COeMHEHNA.

ar 5. «Illapuk» Ha KOHIIE CKPYTKY M30/IMpPYeM TOObIM, YH006-
HBIM BaM, MeTOROM. VI30/1eHTa /1 9TOro NOAXOAMT TydIlle BCEro.

ITaitka — 3T0 cmoco6 coenyHEHMA MPOBOMOB, KOTAa MEXAY
€060i1 OHM CKPEIIIAIOTCA MIPUIIOEM.

ITpu coepmHenny IpOBOAOB NAMKOM KOHTAKT TaKXKe ITO/yYa-
eTcs 6O/MBIION IO ¥ ZOBO/IBHO HAfIEXKHBII, HO 06/1acTh IIpH-
MeHEeHMs COefVHEHN IIPOBOOB MAalfKOif 3HAYNTENbHO MEHBIIIE.
9TO 71eTKO 06BACHAETCA HU3KOM YCTOMIMBOCTDIO TaHHOTO BU/A
COEIVIHEHMS K MOBBIIIEHNIO TEMIIEPATYPhI.
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Puc. 11.7. MemoOsi coeduHeHus: natika

A TeMmepaTypa MOXXeT He IPOCTO MOBBICUTBCA, HO ¥ MOXKET
MPaKTUYECKM MTHOBEHHO TOCTMYb OYEHb BHICOKMX BETMYMH. ITO
CIy4aeTCA MPU MPOXOXKAECHUN 110 COEVTHEHHBIM ITPOBOJIaM TOKOB
TIEPETPY3KM M/IM TOKOB KOPOTKOTO 3aMblKaHMA. B 3T0it cutyarun
MIMEHHO MECTO COE[IMHEHN TIOfiBEPraeTcs MaKCUMaTbHOMY MCIIBI-
TAHMIO HAa HaZIe)KHOCTD ¥ XyALINIi BAPMAHT, 3TO pa3pyLIeHNe MecTa
Ak M3-3a PacIIaB/ieHNs IPUIIOA.

Marepuansl M MHCTPYMEHTBI A/1s IAAHUA M3BECTHBI, HaBepHOE,
BCeM. DTO MaA/bHYUK, CaM IpHUIoN 1 GIIoc 00s3aTeNbHO, €CIU €70
HET B CAaMOM IIpMIIOE.
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IIpuBeny momaroBy1o MHCTPYKIMIO AKU

IITar 1. OcBo6oxAaeM NpoBOfa OT U3ONALMM ¥ TIIATETHHO
3aIIKYpMBaeM KaXK[bIil U3 COEMMHAEMBIX IIPOBOJOB [I0 META/I/IN-
4ecKoro 6recka. 3arpsi3HeHHbIe IPOBOJIA HAZIEXXHO COEIMHNUTD He
IOy YNThCA.

Ilar 2. Kaxapiit 1poBof HEO6XOAMMO 3a/TyAUTh, a IIOTOM CKpY-
tiTh. HO ecrm mpoBofia XOpOIIO 3a4MIIEHbI, TO MOXKHO M IIPOCTO
3a/yUTh BCIO CKPYTKY Cpasy.

Hlar 3. Xopowo npomnaaTh NpUIOEM CKPYTKy. PaBHOMepHOE
HOKpbITHE TNpUIIOEM IIOKashiBaeT OKOHYaHMe Ipolecca.
Heo6xoauMo cneguTh 3a MOBEAECHNEM M30MALMM HA TPOBOAAX.
He crout fomyckarth ee OIIaB/IeHNS, HO U IIEPEXUBATD 110 ITOMY
[OBOAY He CTOMUT. V30MMpoBaTh MECTO MaMKM BCE PaBHO IpH-
[ETCS, i 3a30/IMPOBATh MECTO MOBPEX/CHNA USOMALUM TPYAA He
COCTaBJIAET.

Knemmubie coegunenns. CyuecTByeT 60/mb1oe KOMMYECTBO
K/IEMMHMKOB JyI COeNVIHEHMA IPOBOIOB. BceM MpuBBIYHbIE BUH-
TOBble K/IEMMHVIKY C/IYKaT [l COeAMHEHNS [BYX MPOBOAOB 1
OYeHb YAOOHBI B CITyYasx COeAMHEHNA NepebUTOrO B CTEHE MpPo-
Bofia. CuTyanus 3HaKOMa MHOTUM:
PpeIInIz IOBECUTD KapTUHY Ha CTEHY
¥ Hafio IPOCBEPINUTh OfHO OTBEP-
crue. Ecnu BBI ciennanbHo GyneTe
LIe/INTBCA B 3aMyPOBaHHbIN B 3TOi
CTeHe IIPOBOJ, TO BPAJ /X TIOMAJIETE,
a BOT C/Ty4aifHO — pe3ynbTaT rapaH-
THPOBaH.

. Puc. 11.8. MemoObl coeduHeHUsA:
[lepe6uThiit MPOBOJ, HEBO3- KNEMMHUKU

MO>XXHO NOATAHYTb ¥ CKPYTHUTb, la

¥ TIOYTH BCE OCTAJIbHBIE CIIOCOOBI pabOTAIOT MA/IA 9TOTO CMydast
IIOX0, KpOMe K/IEMMHMKA C BUHTaMy. JIoCTaTOYHO OCBOGOANTD
MECTO HOBPEXAEHNS OT IITYKATYPKN Ha HECKO/IBKO CAHTUMETPOB,
YOAIUTD U30/SALIMIO Ha KOHIIaX Iepe6uToro mpoBO/a M 3aBECTH X
B K/IEMMHUK.
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Mone3Hbin coseT.
lpu ucnone3oséaHuu KnemMm C anIOMUHUEBLIMU NPOBOOAMU
Heobx00uMo y4umeieams c8olicmeo meky4ecmu aaoMUHUA.

Co BpeMeHeM, laXKe Y XOPOLIO 3a)KaTOr0 B K/IEMMHHUKE a/TIOMMU-
HMEBOTO IIPOBOJA, KOHTAKT YXYAIIAeTCA. DTO IPUBORUT K IIOBbI-
IIEHHOMY TeIIOBBIfie/IeHNIO B MecTe coefuHenus. Iloaromy npu
VICTIOZIb30BAaHUM TaKMX K/IEMM C /IOMMHMEBBIMY NIPOBOJAMH,
Heo6X0M1MO BpeMs OT BPeMeHY JOKMMATh BUHT.

ITporpecc Ha MecTe He CTOMT. Bce 60/IbIIYIO IONMY/IAPHOCTD Y
MOHTa>KHMKOB ¥ 9/IEKTPUKOB TIpUoOpeTaloT 6e3BUHTOBBIE CIIO-
COOBI COeVIHEH M.

3T0 NHTepeCHO 3HaTb.

n Kpome noseiwenus ckopocmu pabomel u nogeltueHus yoo6-
€Mea, nodnpyXuHeHHble KleMMHble COeOUHeHUA He mpebylom
obcnyxueanus.

MecTo KOHTaKTa BCeT/ia IOJKATO IPY)XXMHOI ¥ HE MOYKET 0C/Iab-
HYTb, KaK 3TO IIPOMCXOAUT C BUHTOBBIMM coefyHeHMAMM. KiieMMHBIe
CoefIMHEHMA TTO3BONIAIOT COENVHATD IPOBOJjA M3 Pa3HOTO MaTepy-
asa — a/IIOMMHMIA ¥ Mefib. Bblllle OnmMcaHHBIMY CIIOCO6aMM TaKYIo
OIepaLyio BBIIOMHUTD ObUIO HEMb3s, VM TIOYTH HEJb3A.

3TO NHTEPECHO 3HaTb.

n KnemmHukamu ¢ 8UHMOBbIMU 3aXUMAMU COEOUHAMb NP08o0a
U3 pasHbIX MamMepuaa08 MOXHoO, HO 3mo coeduHeHUe nompe-
6yem o6cC/yxusaHus — nepuoouyeckozo OONOHUMETbHO20
3aXUMa 8 Mecme nOOK/II0YeHUA AIOMUHUE8020 NPo8oaa.

CnenyanbHO, s yIy4YIIeHUsS COCTO-
AHNA KOHTAaKTa aJIOMMHMEBOTO IIPO-
BOJIa, CTPOUTENbHO-MOHTAXHbIE K/IEMMbI
(puc. 11.9) s3amonHsa0TCA macroit. 3agava
3TOJ HACThl — MPENATCTBOBATH BO3MOXKHO- ;
CTH 06pa3soBaHNs ITIEHOK OKUCTIEHN, KoTo- Puc. 11.9. CmpoumentHo-

MOHMA)XHble Kl1eMMbl
pbi€ MOTYT 3HAYMTENTbHO YXYALIMNTD KOHTAKT. ¢ ndcmoti
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Jlns BpeMEHHOTO COeAMHEHMS
IPOBOJIOB HAM/MTYYIIMM 06pa3oM Hoj-
XONAT CTPOMTENTbHO-MOHTa)XKHBIE
K/IeMMbl MHOTOpasoBble. VIx ycTpoii-
CTBO TaKOBO, YTO COefIVHEHME IIPOBO-
JIOB, IpM4eM He [IBYX, a IO IIATH IITYK

Cpasy, IpONCXOANUT B OGHO IBMIKEHME. Puc. 11.10. CmpoumensHo-
)41 COCAMHEHNE HE IIPOCTO HATIC)KHOE, a MOHMXHAA Knemma
MHoeopasoean

O4eHb HaJIe)XHOE.
Ho camoe rmaBHOe — mepefieiaTh CXeMy OY€Hb JIETKO, TOXe B
OJIHO JIBVYDKEHJE MECTO COE[THEHN MOXHO pa3o6parb. Hukakoro
VIHCTPYMEHTa, HUKAaKMX IPUCTIOCOO/IEHNIT 1 MUHUMYM BpeMeHN.
IIpm 3TOM MeCTO KOHTaKTa Cpa3y y)e 3auM30/IMPOBAHO, M €CThb
y3KOe TeXHOTIOTMYeCKOe OTBEPCTHE A/ JOCTYIIA K MECTY COEfiMHe-
HMA IPOBOJOB MHVKATOPHOI OTBEPTKOI, YTO 3HAYMTENBHO YIIPO-
IJaeT MPOLeCC AMAaTHOCTUPOBAHMA CETH B CTy4asAX HEMONMafoK.

DNEKTPUK MM IIPOCTO YeIOBEK, KOTOPOMY NIPUAETCS BHIOVMPATDh
c11oco6 coefMHeHMs IPOBOLOB — CaM BblOepeT Hanbosee MoaXo-
RALMI 1A HeTO c11oco6. VI caMbIM MOMYNAPHBIM CTaHOBUTHCA
crioco6 ¢ npumeHenneM CMK — cTpouTenbHO-MOHTaKHBIX
xiemM. Y meno TyT, B nepsyio oyepennb, B PEAJIbHOM ygnob6cTBe
atux CMK npu pabore.

ITpocroit mpumep. Haio mopkmounTs M0OCTPY, 1 HET IIOMOIHN-
KOB. C/I0)KHOCTb BO3HUMKAET ITpY MOJICOEAVHEHMY IIPOBOJIOB — pyKa
3aHATA MOAAEPKUBaHNEM CBETUIbHMKA, a Bropoit OYEHD ney-
[O6HO 4TO-/IMO0 3aKPY4MBATh U IeP>KaTh OBHOBPEMEHHO. VIMEHHO B
3TOT MOMEHT M IIPUXOJAT HAa BBIPYYKY MHOrOpa3oBble K/IEMMHIKM.
Poryakky 3apaHee B3BefIeHbI, OCTAE€TCA TONbKO BCTABUTD 3a4MIIIEH-
Hblif IPOBOJ M JIETKMM ABJVDKEHMEM Ma/blia 3alle/IKHY Th 3aKUM.

ITpu sTOM, €C/IM BO3HMKHET HEOOXOIVIMOCTb B IIEPEENIKE, VIV IO
BUTCS HEOOXOIMIMOCTb IIO/THOCTBIO IeMOHTMPOBATh CXeMy — BCe Jefia-
eTcs TaKoke 6pIcTpo. [Tpo HaIEXXHOCTD COEMHEHNSA MOXXHO HE BOTTHO-
BaTbCA — YCTPOICTBO TaKMX K/IEMMHMKOB IIO3BOJIAET COEMHATB IIPO-
BO/ja MHOTOKPATHO C OfJHVM ¥ T€M K€ OT/IMYHBIM KOHTaKTOM.
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WHaukaTopbl $pa3oBoro npoBoaa CBOMMU pyKamm

Wnpgukarop c HeoHOBOIT Mamnoukoit. B Hanbonee pacnpoctpa-
HEHHOM H 9aCTO BCTPEYAIOIIEMCsl HCTIONHEHUH, MHAMKATOP ¢a3ssi
HpeICcTaBiIsieT u3 ceds mpubop, BHIMONHEHHBIH B BHIE 00OBIYHOI
OTBEPTKH. BHYTpH pYYKH OTBEPTKH PaclOOXeHa CHTHAJIbHas
nammouka. Ha ogHOM KoHIIe mpuOopa HAXOAUTCS METAUTHIECKOE
XKaJo, a Ha PyroM — LIYHTOBOW KOHTAKT.

Pa6oraet nnaukarop ¢dassl oueHs npocto. XKao npudopa Heo6-
XOIUMO COEAMHUTH C OTOJICHHBIM y4acTKOM mpoBoxa. ITambuem
PYKH HY>KHO IOTPOHYTHCS 10 LITyHTOBOrO KOHTaKTa mprbopa. B Tom
clly4ae, €ClIM HCCIeAyeMbIii pOBOJ OKa3biBaeTcsA (ha3OBBIM, B
pyUKe MHAMKATOpa 3aropaeTcsi CUrHaibHas JlaMrodka. Eciu mpo-
BOJ| HyJIeBOH (ha3bl, WM 3a3€MJICHHS, TO HHIUKATOP HE 3aKUTaeTcs.
PaccMOTpMM HECKONTbKO BapUaHTOB OIIpefeeHNs.

[IpuHnMnHanbHAs CXeMa WHAMKA-

HL1
v - R1 1M
TOpa Ha HEOHOBOM /aMIle NPEICTaB- ?ag: “— 6 9 CeHcop

neHa Ha puc. 11.11. O6bI4HO B cocTaB
saTopa BXOTAT: Puc 1111 pusuaies
¢ TIOCJIEHOBATENbHO BKIIIOYECHHbIE Ha HeoHo8oOU namne
II{yTI-)KaJI0 OTBEPTKY;
¢ orpaHuuMTens Toka (pesucrop Rl comporuBieHHEM
0,47—1 MOM c Manoif eMKOCTBIO MEXIy HOIBONIIHMMH
aMeKTponamMu, Hanpumep, tuna BC-0,5; MJIT-1,0; MJIT-2,0);
¢ HeoHoBas jgamna HL1;

¢ CEHCOpHas IUIOMIaKa.

IIpu onmomnoispHOM MOTKITIOYEHUH OTBEPTKU K TOKOHECYLIEMY
¢az0BOMy IIPOBOAHMKY M KACAaHUH NAJIbLIEM CEHCOPHOM IUIOLIAAKH
HEOHOBas JIaMI1a 3aCBETUTCS, CUTHAIIM3HPYS O HAJIMIHU CETEBOIO
HanpsbkeHus. HanpsbkeHune, KOTOpoe MOYKHO KOHTPOJIUPOBATH 1000~
HBIM MHIMKaTopoM, coctabisieT 90-380 B mpu gacrore cetu 50 I'm1.

B kayecTBe MHAVIKATOPa MOXKET OBITH MCTIONTb30BaH CBETOAMON,
KOTOPBIii ABJISAETCS OAHUM H3 CaMbIX IIPUBJIEKATEIbHBIX HHIUKA-
TOPOB CETEBOTO HAIIPSHKEHUA: OH MaJIorabapuTeH; OH MoTpeOaeT
HEOOJIBIIYI0O MOIHOCTD IIPH JXOCTaTOYHO IPKOM CBEUCHHH.
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VIHpMKaTOp CO CBETONMONOM M PeaKCAIMOHHBIM IeHePaTo-
POM MMITY/IbCOB. DTH T€HEPATOPH! HMITYIILCOB PabOTAIOT IO MPHH-
LIMITy HAKOIUIEHHs HEPrHHM Ha KOHAeHcaTope (C MajbIM TOKOM
yTe4KH H pab0o4nM HaIpsDKEHHUE, IPEBHILIAIONIEe HAaNPsHKEHHE Po-
0051 TIOPOrOBOTO JNIEMEHTA) U KPaTKOBPEMEHHOTO cOpoca SHEpruu
Ha cBeroauoj. YacToTa BCHBIMIEK CBETOAMOAA MPH HANPSKCHUH
cetu 220 B 6mu3ka k 3 I'm.

TpeGoBaHHS K IOPOrOBOMY DJIEMEHTY:

¢ Majble TOKH YTeUYKH NIPU HalpsDKEHUH HIDKE MPOOUBHOTO;

¢ Majioe COIPOTHBIICHHE IPH MPo0oe.

Taxum TpeGOBaHHAM OTBEYAIOT JIABUHHBIE TPAH3HCTOPBI, KOTO-
pble JODKHEI ObITh BKITIOYEHBI HHBEpCHO. Ha puc. 11.12 npuBeneHa
cxeMa MHAUKaTopa «@Pa3bD», BHIIOTHEHHBIE Ha OCHOBE PEIAKCAIIUOH-
HBIX T€HEpaTOpPOB Ha JIaBHH-

HBIX TPaH3MCTOpax THIIA I Kionkrir
K101KT1 cTpykTypsl n-p-n = 5, 4192 o o “
(mu6o K162KT1 crtpyk- *°  mi Cencop [ T vos

TypHl p-n-p). OTH CXEMBI

OBLIU IPEACTaBICHBI M. Puc. 11.12. basosasn cxema uHoukamopa

¢hasoe020 nposoda c ceHcopom Ha nniede
[llycToBEIM Ha CTpaHHIax 8bINPAMUMENBHO20 MOCM, BbINOJTHEHHO20

XypHalia «PalU/IOHIO6HTCHB». Ha 0CHOB8¢€ pesiakCayuoHHbIX 2eHepamopos
Tam K€ BBI Haﬁﬂe’re HO}IpOG- HA 1a8UHHbLIX MpaH3ucmopax
HOC OIIMCAaHHUEC ITHUX CXCM.

bazoBas cxema HHIAUKATOpa COACPXHUT OIPaHUYHUTEINIb TOKa,
BBITNIPAMUTEID, BBIMTOJIHEHHBIN 110 MOCTOBOI CXEM€, H COOCTBEHHO
peJIaKcaHHOHHHﬁ re¢HepaTop UMITYJIBCOB. OcranbHbIE npeacras-
JICHHBIC CXCMBI SABJIAIOTCA €€ MOHCpHHBaHHCﬁ. HpPl YBCINYCHUH
€MKOCTH KOHZCHCATOpa C MaJoin YTC‘IKOﬁ APKOCTH BCIBIIICK ITOBEI-
macTCsa CO CHHXKCHHUECM YaCTOTHI BCIIBIIICK.

JTO NHTEpPEeCHO 3HaTb.

u MuHumansHoe HanpsxeHue, Komopoe no3eonAalom obHapy-
XUmb N0006HbIe UHOUKamMopbl, cocmasnsem 45 B. B cnyyae ¢
HeoHosol namnoykoli — He meHee 70 B.
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le/l HEOOXOAMMOCTH YYBCTBHTCIIBHOCTh HHAUKATOPOB JIETKO
«3arpy6m*1>» BKJIIOYEHHEM BBICOKOOMHBIX JIETTUTENICH HaImpsOKCHUA,
HECHHBCPCHBIM BK/IIOUCHHEM JIABUHHBIX TPAH3UCTOPOB, ITOAKIIKOYUC-
HHCM CTa6PIJIPITp0HOB U UX OCMOYEK U APYT'HMHU METOAMH.

Mupuxarop co cBETOAMOAOM M TOKOOTPaHUYMTETbHBIMMU
(racamumu) sneMenTamu. [Ipu HCHONB30BaHUN CBETOAUOAA B
KauyeCTBE MHAMKATOpa CETEBOTO HANPSIKEHHUS CIEAYeT IOMHHTb,
4To paboTarh OH OyJeT He C HOCTOSHHEIM, a C IEPEMEHHBIM TOKOM
IpH aMIUITMTYJHOM 3Ha4€HUHU HanpspkeHus okoio 310 B, mostomy
Heo0XO0AMMO: OTPaHHIUTh TOK Yepe3 CBETOAUON 10 MAKCUMAIBHO
JOITyCTUMOT0; 3aLIIUTUTh CBETOAUO]] OT 0OPaTHOTO HAIIPSHKEHHUS.

IIpuBencHHBIE HUXKE CXEMBI IPUTOAHBI IS MCHOJIB30BAHUS
HPAKTUYECKU JIIOOBIX CBETONHONOB, paboTaloUMX B JHANa30HE
BUAUMOTC cBeTa. IIpeanourenne Bce ke 0TAAeTCs APKUM CBETO-
JIMOZIaM C pacCesTHHBIM U3ITy4eHHEM (B IOPSIKE BO3PACTaHHS CHIIBI
csera): AJI307KM (xpacHsrit); AJI307)XKM (xentsriit); AJI307THM
(3enenslii).

Jlnon B 060uX BapHaHTaX JO/DKEH OBITh pacCUMTaH Ha BRIIPAM-
JIeHHBIH TOK He MeHee 20 MA.

CxeMa ¢ TOKOOTpaHUYNTETbHBIMY Pe3NCTOPAMH [I0Ka3aHa Ha
puc. 11.13. Pesucropsl R1 u R2 — orpanmuntenu Toka yepes cBe-
toauox HL1, xoTopslii B JaHHOM citydae BEIOpaH paBHBIM 10 MA.
BwMecTo ABYX pe3ucTopoB MOMIHOCTEIO 10 1 BT MOXHO ycTaHOBHTB
onuH Ha 2 BT, Ho conmporusnenuneM 30 kOMm.

Juon VD1 orpanudnBaet 06paTHOE HaIpshKEHHE, MPUIOKEHHOE
K CBETOAUONY, Ha ypoBHE okoio 1 B. OH MoxeTr OBITH €1Ba JIH HE
MOOBIM KPEMHHEBBIM, JIAIIB OBI OBLT CIIOCOOEH MPOITYCKATh BBIIPSIM-

& {1}
~2208 RV bt 55;:11.1
R2 15k KA1058 AN307KM
2 {1}

Puc. 11.13. Cxema uHoukamopa $a3o08020 npogoda
€ MOKOO2paHU4uMesnsHelMU pesucmopamu
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L
o— ___ll 4
~220B8 ¢t xVD1 @ HL1
0,1mKkx 400 B T KA105B AN307KM
R1 1k

Puc. 11.14. Cxema uHOukamopa ¢a3oeo2o npoeoda
€ MOKOO2PaHUYUMesTbHbIM KOHOEHCamopom

neHHbId Tok 60ree 10 MA. Ho nmpeamnoyreHue cneayer oTaaTh MUHH-
atropHeM ozaM cepuit KJ{102—K]J1104 nu6o npyrum Manoraba-
puTHBIM, cKaxeM, cepuit KJ1105, KJ1106, KJ1520, K/1522.

JlpyToii BapHaHT BKJIIOYEHHA CBETOAMO/A TOKa3aH Ha puc. 11.14.
31ech TOKOOTPaHUYHBAIOIIMM IEMEHTOM SABJIAETCS KOHICHCATOP
C1. XenarenpHO HCHONB30BAaTh ManoraGapuTHBIN IIEHOYHBIN
MeTaJUTH3UPOBaHHbIH KoHAeHcarop Tuna K73-17 nubo GymakHbIi,
paccUnTaHHbI Ha paboTy NpH MEPEMEHHOM TOKE U ¢ HOMHHAIIb-
HBIM HanpspxeHreM He MeHee 400 B. Ilpu 3apsake caMmoro koHaeH-
caTopa TOK 4epe3 Hero orpaHu4MBaeT pesnucrop R1.

MonesHbiN coBeT.

ti@i Ecnu donycmumeili mok yepes caemoouo0 npesbiwaem 20 MA,
o6a pesucmopa (puc. 11.13) cnedyem nodob6pams conpomus-
neHuem no 10 kOM, a emkocmb koHOeHcamopa (puc. 11.14)
ysenu4yume 00 0,15 Mk®.

HeckonbKo cnoB B 3aKnioueHne

PeMOHT 3/1eKTpOCETH, CKOpee BCEro, BooO1Ie He TOHaK0OUThC,
ec/u CBOEBPEMEHHO 06paTUTh BHUMaHME Ha OTK/IOHEHNS OT HOP-
MaJIbHOTO ee COCTOSHMA. Memouesi TyT He 6biBaet. IlepBbie mpu-
3HaKy — HArpeB U 3allax — IOKA3BIBAIOT, 4TO CaMo 060 yxe
HIYEro He UCIIPABUTBCA ¥ BCE PABHO MPUMIETCA YCTPAHATD HEUC-
IPaBHOCTD. V] 4eM GbICTpelt BbI IPUCTYTIUTE K IEVICTBIAM, XOTA 6l
K BBI30BY MacTepa, TeM MeHbIIe pabOThI IIPEICTONT.

CraTuCTHKA ¥ OMBIT MOKA3bIBAIOT, YTO GONBIIMHCTBO HEMC-
IPaBHOCTe CBA3aHbI C IVIOXMM KOHTAKTOM Y TIEPETPY3KOI CETH.
W npo6neMpl cTanyu Ko6aBIATh YCTPOCTBA 3alMTHOIO OTK/IIOYE-
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HuA. VIHorga mpocTas moknesika 060eB MPUBOAMT K 06ecTounBa-
HUIO KBapTHPBL.

3TO NHTEPECHO 3HaTb.
n Bce deno & nnoxoli usonayuu Nposodos 8HymMpu WmyKamypku
U 803HUKHOBEHUU MOKA ymeyKu 8Hympu CmeHsl.
Taknme cmydaym aMarHOCTUPYIOTCA TPYHHEN BCETO ¥, K COXKase-
HMUIO, 9/IEKTPHK B TAKMX CUTYaLMAX 0co60 He 3afymMbiBaioTcs. OH
npocTo uckmodaoT Y30 13 cxeMsl, ¥ Bce HaunHaeT paboTarts. Kak
BpPEMEHHOE PELIEHNE, TAKOI METOJ IPUHATH MOXKHO. Ho Tonbko Ha
BpeMA BbICHIXaHNA CTeH. Yepe3 Heflemo HeOOXOMMO BEPHY ThCA
K BOIIPOCY M IONpo60BaTh coOpaTh IMEPBOHAYANBHYIO CXEMY.
K coxanenno, 06 3TOM, BTOPOM 3Talie 4acTO IPOCTO 3a0BIBAIOT.
Ecnu v 1o Takomy, Ha IIepBbIIi B3ITIAM, CAMOMY ITPOCTOMY ITYTH,
TO Yepe3 HeKOTOPOe BpeMA MOXKHO BOOOIIIE IMUINTHCS BCEX 3aLUT U
HpuitTyt K pyOuIbHUKY Ha BBofie. CrieffyeT IIOMHUTD, YTO IIpY BCe
TPUBBIYHOCTY ¥ OOBIZEHHOCTH, 37IEKTPUYECTBO — ITO MCTOYHMK
TIOBBILIEHHO OITACHOCTY LA KM3HY Ye/IOBEKa U €r0 MMYIECTB, 1 K
HEMY HaJI0 OTHOCUTBCA C YBOKEHMEM U OCTOPOXXHOCTDIO.

%%

IIpurnamaro mocMOTpeTh BUAEOYPOKH IO TeMe «/InarHocTuka
M PEMOHT 3/IeKTpOceTH» Ha mpunaraemoMm DVD:

¢ «JIpumeHeHMe TEPMOYCAXMBAEMOV TPYOKI».

¢ «Crioco6sl coeyIHeHNS IIPOBOJOBY.



MpunoxeHwue 1

Ob30P PECYPCOB CETU UHTEPHET
MO COBPEMEHHOW 3NIEKTPOCETHU

Appec caiita CopepxaHue canta
Cneuyvnann3npoBaHHble NONCKOBbIE CUCTEMDI
MonHoueHHanA NOUCKOBaA cUCTema CO cBoel 6a3omn AaHHbBIX
http://go.elec.ru/ 110 3NEKTPOTEXHUYECKUM pPecypcam, KOTOpas NOCTOAHHO

06HOBNACTCA, NOMONHAETCA HOBLIMM CaiiTaMK U PeflakTMpyeTcs

http://1el.ru/

MounckoBbIN CalNT NO INEKTPOTEXHUYECKNM pecypcam.
Mo3numoHmpyeT cebs, Kak «[lepBbiii INEKTPOTEXHNYECKUIA
nounck». OyeHb CONMAHaA TeMaTUYeCKan NONCKOBaA CUCTEMA.
MpouHaeKkcMpoBaHo 60MblLOe KONMMYECTBO XOPOLIMX CANTOB.
EcTb naHenb paciumpeHHOro noucka, BEAETCA CTaTUCTMKA
3anpocoB, TakXe MMEeEeTCA BOIMOXHOCTb OpraH13oBaTh
NOKasIbHbIA MOUCK BHYTPY NI060T0 caiiTa 3N1eKTPOoTEXHUUECKON
TemaTuKU C UCNosb30BaHNeM BO3MOXKHOCTe nopTana Tel.ru.
Xopouwmi KoHKypeHT ana GO.Elec.ru

http://www.electric-find.
com/

Katanor anekTpoTexHuueckux caintos

http://www.electricpilot.
com/

AHrNoA3bIYHaA NOUCKOBAA CMCTEMA NO PasIUYHbIM
3/1eKTPOTEXHUUECKMM CaiiTam (NPOM3BOAUTENW, NOCTABLUYMKK,
noApPAAYMKM U T. 4.). Ha caiTe 3aaBnsioT, uto B ux 6ase, Ha
[AaHHbIA MOMEHT, HaxoguTcA 6onee 8 ThiCAY SNEKTPOTEXHUUECKNX
KOMNaHui

http://www.lightingresource.
com/

MouyHan cBeToTeXHWYeCKan nouckosas cuctema. Kpome 6asbi
VHTePHeT-pecypcos, uMeeTca 6onbluan 6asa cBETOTEXHUUECKON
NpoAyKLUWU, OH-NaH 6nbnoTeKa, CBETOTEXHUYECKNE HOBOCTN
T4

http://www.lightsearch.com/

MmeeTcs BO3MOXKHOCTb Nnoncka no 5500 komnaHuam n 11000
HauMeHOBaHWAM NPOAYKTOB CBETOTEXHNUECKOWN OTPAC/N

http://www.electricsmarts.
com/

Mounckosbii TeMaTUUECKNiA CalT ANIA CNeLnanucToB-3NeKTPUKoB

http://www.lighting.com/

MonCcKOBbIVi TeMaTUYECKWI CalT ANA CNEeLNANINCTOB-2/IEKTPUKOB

http://www.lightresource.
com/

ToncKoBbIV TeMaTUUECKWIA CAAT ANA CNELNANNCTOB-3/1EKTPUKOB
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Appec caiita

CopepxaHne caitta

INEKTPOTEXHNUYECKOrO pbiHKa B WHTepHete

WndopmaumoHHbie noptanbi

http://www.elec.ru/

«IneKTpoTexHuyeckuit pbiHok Poccum n CHI» — oueHb
cepbe3Hbii, NepeHacbIeHHbIA PasNINYHbIMWA NONE3HbIMU
cepau1camm 60nblUO# NPoeKT. Ha nopTare: Katanor KomnaHuia,
Toprosas nnoujagka, o6bABAEHNA, TeHAEPbI, HOBOCTH,

CTaTbW, OTpac/ieBoil $opyMm, Npecc-pennsbl, BHICTaBKK,

6upxa TpyAa, KaTanor-peiTUHT NEKTPOTEXHUUECKMX CANTOB,
cneymann3MpoBaHHasn MONCKOBAA MIEKTPOTEXHUUECKAA CMCTeMa,
NOYTOBBIN CePBUC, CBOA HaHepHan ceTb 1 MHOTO Yero elwe. EcTb
TaKXKe CBOW XypHan — «ONeKTPOTEXHUYECKWIA PbIHOK»

http://www.eprussia.ru/

NHdopMaLMoHHbIN nopTasn «JHepreTuka h NPOMbILLIEHHOCTb
Poccum»: exxepHeBHaA HoBOCTHas neHTa TIK 1 NPOMBILLNEHHOCTN
Hosoctu TIK; HanpaBneHHOCTb: SHEpreTuKka, Hedprb-ras,

TAXKeNan NPOMbILLNIEHHOCTb, KOMMYHa/IbHOe XO3ANCTBO,

HOBbie TEXHONOTUM B SHEPreTHKE N NPOMbIULIEHHOCTI, Manias
SHepreTuka, 3akoHOAaTeNbCTBO, MUPOBbLIE HOBOCTU

http://www.igelectro.ru/

KaTanor komnaHwi, TexHuueckme ONUCaH1A NPOAYKLNK,
KabenbHbil CTOK-LEHTP (NoKynKa 1 Npofaxa nposoaa/kabens
uepes UnTepHeT), aHannTUKa (LUeHbl, U3MEHEHUs, NPOTHO3bI),
HarnagHan u nogpobHas uigopmaumna o Toprax Ha LME,
obbABNeHNA, HOBOCTH, NPeCc-penmnsbi KoMnaHuii, 063op cexen
npecchl, nHpopmauma o 6arKanLLvX BbiCTaBKax, popym

http://proelectro.ru/

O6basneHuA, katanor pupm, Aocka obbaBneHUn, Gopym,
CNpaBOYHMK NO Kabesio, SNeKTpoTeXHNYecKkan Toprosas
nnowazKa, Ha KOTOpoit 6ecNNaTHO C NOMOLLBIO KOHCTPYKTOPa
MOXHO CO3AaTb UM NPoAy6AMpPOBaTH CaifT cBOEi KoMNaHWM

http://netelectro.ru/

HoBocTu aneKTpoTexHuky, Katanor prpm (Bce pupmbi
OTCOPTUPOBaAHbI Kak Nno andasuTy, Tak U NO pervioHam),
npaic-nncTbl B Katanore obopyAoBaHuA. imeetcs oueHb
XOopoLuui 1 yRO6GHbIN KaTanor cchiok. Bce ccbinku B Katanore
paccopTUpoBaHbl MO PasNMUYHBIM TeMaTUHECKNM Py6EpHUKam

http://elport.msk.ru/

SneKTPOTEXHUYECKMIK NOPTa: TEHAEPHbIE TOPTY, NPecc-penmnsb,
[BOCKK 06baBneHuit, 6aHepHas cuctema Electrino Banner
Revolving

http://www.elecab.ru/

CnpaBouyHbIil MOPTan Mo SNEKTPUKE, SHEPreTUKe N HKEHepUU.
CnpaBOoYHVIK 3M1eKTPKKa, CNPABOYHWK SHEPreTuKa, HopmaTeHas
[AOKyMeHTaLun B cBO60AHOM AOCTYNeE, KaTanor NPeAnpuATUi,
AOCKa 06bABNEHUIA, TeHAEPbI, CBOA HaHHEPHas ceTb

http://elemo.ru/

HoBocCTw, cTaTby, OpraHnzaymm, o6bABNEHNA, KaTanor canTos

http://www.energo.net.ua/

PernoHanbHbii aneKTpoTeXHUYeckuin noptan «TonIMBHO-
3HepreTUYecKunii Komnnekc YkpauHoi». Kpome craHpapTHbIX
[U1A BCEX TAaKOrO TUNa pecypcos pas/enos (HOBOCTH, KaTanor
NpeAnpuATiA, 0O6BABNEHNA 1 T. A.) Ha caiiTe umeeTca

pasgen co CTaTMCTUMECKUMM AaHHBIMM (pe3ynbTaTbl paboTbi
0TPac/n, ONTOBbIN PbIHOK 3NEKTPOSHEPruK, 06beAHHEHHaA
3HeprocucTema, Npoyne cTaTucTMyeckne AaHHble o SHepreTuke
YkpauHbi, Tapndbil), 063op nybnukaumin 8 CMU o sHepreTuke,
CTaTby M Ny6AnKaLMK OTPAC/eBbIX N3AaHWI
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Appec caiita

CoaepxaHue caitta

http://electromost.by

Benopycckuit UntepHeT-nopran «Electromost».Monogoit, Ho
nopaiowwwit 6onblune Haaexabl, NPoeKT. HoBocTu (8 Tom uncne
1 pervioHanbHbie), KaTanor KOMNaHWiA, KaTanor CaiTos, ROcKa
o6bABNEHUIA, Bupxa TpyAa, 6MbnNoTeKa, EKTPOTEXHUUECKNI

$opym

Cambie no

nynapHoie caiiTbl ANIA AOMALLHNX INEKTPUKOB

http://electro.narod.ru

«[TpaKTH4ecKoe pyKOBOACTBO ANA 3NEKTPUKOB 1 JOMALHUX
MacrtepoBs». Ha caifTe faHbl KOHKpETHble MHCTPYKLMUM MO
MOHTaXy 31eKTPOTEXHUUYECKUX YCTaHOBOYHbBIX U3AenuiA,
NpoBOAOB 1 Kabeneii, UMeIOTCA pasnnuHbie NonesHble Ana
npeaBapuUTenbHbIX GbICTPBIX pacyeToB CNpasoyYHble TabnuLbl,
MHOTO Paz/IMYHbIX CXeM

http://electro.5bb.ru/

Hennoxoit opym. Kpome 31010 AaH TenedoH Ana ceA3w, No
KOTOPOMY MOXHO NMOy4nTh 6ecnnaTHbie KOHCYNbTaLmMKu No Teme
canta

http://elremont.nm.ru/

«PeMOHT 6bITOBOI TEXHWUKMN CBOMMUCUNIaMK», Ha caiite
NPUCYTCTBYIOT KauecTBeHHble, ry6oKo npopaboTtaHHble cTaTby,
B KOTOPBIX <OT 1 {0» PacCMaTpPUBAETCA NPOLECC PEMOHTa
Pa3nnuHOi 6bITOBOI TEXHWKW, @ TaKXKEe Pa3NIMUHbIE CMEXHbIe C
3TMM BOMPOCHI

http://electromaster.ru/

«Col03 cBOGOAHDIX 3NEKTPUKOBY. M13B8ECTHBIN 1 OUeHb
NONYNAPHBIN CaitT, Ny6NMKYIOLWWIA Ha CBOMX CTpPaHULAX
60nblUIOE KONNYECTBO HHOPMALIMM MMEHHO NPaKTUYECKOI
HanpaeneHHoCTN

http://homemasters.ru/
modules/articles/article-53.
html

CraTba «[IHEBHUK 3aMeHbl 3N1EKTPONPOBOAKMN. PEMOHT KBapTMPbI
B XpyLyesKe»

http://www.energoargo.
narod.ru/

«Bce anA sHepreTukar. Caiit, KOTOPbI HOCUT TaKoe rPOMKoe
Ha3BaHuWe, Ha CaMOM fieNne, COAEPXKUT LOBOJIBHO MHOTO NONE3HbIX
MmaTepuanos. 3TO pa3NinyHbie HOPMATUBHBIE AOKYMEHTDI,
MHCTPYKUMK, NAaCNopTa, KHUIK, XypHasibl U MHOTOe Apyroe

http://www.yanviktor.
narod.ru/

«dnekTponabopartopus», Ha caitte — uHpopmauus,
NONOXEHNA 1 METOAWKM UCTILITAHUA 3NeKTPOO6OPYAOBaHMS,
peneitHom 3aluTbl, ONepPaTUBHbIM NePEKMIOUEHNAM,
HOPMaTMBHO-TEXHUUYECKAnA AOKYMEHTaLWA No OXpaHe TpyAa,
3/1eKTPOTEXHNYECKAA IMTepaTypa B 31eKTPOHHOM BUAe,
doTorannepes n MHoroe gpyroe

http://almih.narod.ru/

«Bbnbnnoreka sHepreTnka»

http://umup.narod.ru

TexHuueckan 6ubnuotexa. l[pomagHoe
KONMYeCTBO3NEKTPOTEXHNUECKOM (M He TONbKO
3NeKTPOTEXHUUECKOM) nuTepaTypbl. KHUMN,UHCTPYKLUK,
XKypHanbl, JOKyMeHTaLuA. B ocHOBHOM, Bce maTepuanbl B
dopmarte DjVu

http://newenergetika.
narod.ru/

NHbopMaLMOHHDBI NopTan Ans CneLManucToB-3HepreTUKos,
npeAHasHadYeHHbIN B Nepsylo ouepeab ANA 06MeHa onbiTom 1
npodeccuoHanbHoro obiueHus. CaiT MHTEPeCceH TeM, YTO Ha Hem
npucyTcTByeT 60bLUIOE KONMUYECTBO ONMCaHN HOBbIX UAEH 1
NPOEKTOB B 06NaCTV SHEPreTUKH, KaK yXKe peann3oBaHHbiX, Tak n
ellje OXMUAAIOWNX CBOETO BpeMeHn
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Appec caitta CopepaHue caitta
http:/ energywell. Cait «Manas Hesasncumas JHepreTvka v 3Heprocbepexenne»

narod.ru/pblcat1.html

COAIEPXKUT HENNOXYI0 NOAGOPKY CTaTei No Teme caiTa,
HOPMaTUBHbIE IOKYMEHTbI

http://sermir.narod.ru/train.
htm

CalT UenMKoOM 1 NONHOCTHIO MOCBALLEHHbIN TaKON TeMe,

Kak «JneKkTpomarepuanoseaeHue». Ha caiite HaxoauTca
yue6HO-MeTOANUECKMI NAKeT NO Kypcy «IneKTpoTexHnUeckue
marepuanbi»

Jlyuwme sneKTpoTexHuueckne Gopymbl

&%’:Jg}gmmgg;{;%:g Qopym cTpoutenbHoro xypHana «flopoa mactepos»
?ot:s;/"/‘fc;rzg\ﬁvashdom.ru/ Dopym Ha caitre «Baw gom»
http://news.elteh.ru/forum/ | ®opym Ha caitve xypHana <HoBOCTV SNEKTPOTEXHUKI»
http://www.elec.ru/forum/ | dnektpoTtexHuueckuii popym Ha noptane-rurante Elec.ru
:\;:Siglwww.electnk.org/ Dopym caiia electric.org
;%%ﬁ:b;:&?gsﬁﬂ:y Dopym caitta «Coto3 cCBOGOAHBIX 3NEKTPUKOB»
:' ;:5 r{‘/ Jind e::’eh?b.ru./ YHuBepcanbHblit SNeKTPOTEXHNYECKIUI popym
::\tttgrzlcutliv“ “e' /'f"';l:f’;a‘}"e‘m/ ®opym 6onbluoro kabenbHoro noprana
http://www.ups.ru/ Cucrembl iTY (ausenb-reHepatopHble YCTaHOBKM) N UCTOYHUKM
forum/?f=6 6ecnepe6oiiHOro NUTaHUA
Dopym caitta KomnaHun «JUAJI-SneKkTponiokc».3ToT opym
http://www.compensation. | MHTepeceH Npexpe BCero CBOei y3Koi TemaTuueckoin
ru/forum HanpasneHHocTbI0. Ha Hem MOXHO 3afaBatb ilo6ble BONPOCHI Mo
KOMMEHCaLWK PeakTUBHOMN MOLWHOCTH
::3’;{ ;’Lﬁ;’:ﬁ‘:&s’%ﬁ'\cow MpodeccnoHanbHbIi popym Kunosues
Dopym 6enopycckux npoeKTMposLLnKos. HecmoTps Ha cBolo
| cneluanusaLmio u reorpaduyeckyto NPUHAANEXHOCTb, 3TOT
http://proekt.by/ (bopym MOXET OKasaTbCA BeCbMa NONE3HbIM abCOMOTHOMY Yncny
TBOPYECKNX CMNeLMan1CTOB-3N1eKTPUKOB
CneuuanvanpoBaHHbIi CBeTOTEXHUYECKNIt GOpyM,
http://dialux.ru/forum/ nocssAleHHbIA BONpocam no pabote ¢ nporpammoit Ana
NPOEKTUPOBaHMA 3neKTpuueckoro ocselyeHns «DIALux»
Dopym caiita electro.narod.ru. OueHb XuBoit Gopym, BOCHOBHOM,
http:/electro.5bb.ru/ OPUEHTUPOBAH Ha pelLleHne NPaKTUYECKNX BONPOCOB MOHTaXa

W 3KcnyaTauuu BHQKTPOOGODYAOBBHMSI, ANeKTpuyeckoro
OCBELLEHUR, INEKTPUYECKUX ceTei

1 APYrux HOpMaTUBHO-TEXHUYECKUX JOKYMEHTOB

BecnnatHbie konnekyun MOCTos

http://specialbook.narod.ru/
NTD/sp.html

Konnekuus FOCTos
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Appec caiita

CopepxaHue caitta

http://www.electric-msk.ru/
index.php?id=28

IKcnnyaTalMoHHan JOKYMeHTaLmMA OTBETCTBEHHOTO 3a
3/1eKTPOXO3ANCTBO (AOKYMEHTbI O NOPALKE NPUCBOEHNA
rpynnbt | no snekTpo6e3onacHoCTy, AOKYMEHTaLUA No
opraHv3aLumn MHCTPYKTaxei no mepam 6esonacHocTy,
MHCTPYKUWIA No oxpaHe Tpyaa (UOT), Tunosble HCTPYKLWK,
AOKYMeHTaLuA No noxapHoi 6e30nacHoCTH, AOKYMeHTauus
OTBETCTBEHHOIO 32 3N1EKTPOXO3AICTBO, IOKYMEHTbI O AONYCKe
K paboTe, JOKyMeHTaLnA OTBETCTBEHHOrO 33 NepeHOCHble
3N1eKTPONPUEMHNKY, AOKYMEHTbI M0 YUETY 1 XpaHeHMIo
CpeACTB 3alnThi, FoCyAapcTBeHHble cTaHAapTbl Poccuiickon
Qepepayn)

http://www.nzeta.ru/

3A0 «H33TA» (r. HoBoCM6MpCK), ABNAACH Npon3BoauTeNieM
31eKTPOMOHTaXXHbIX U3AeNNiA, NpegJlaraeT ckayaTb HECKOMbKO
[OCToB Ha Ha3BaHHYI0 NPOAYKLMIO

http://www.know-house.ru/
gost/gost.html

NHdopmaLmoHHan cuctema no crpoutenbcray «<HOY-XAYC».
[MaHa xopolwasn noa6opka AeNCTBYIOWMUX HOPMATUBHBIX U
peKomeHAaTeNbHbIX JOKYMEHTOB NO CTPOUTENbCTBY. Takxke
npeAcTaBneHa aHANUTUYECKAA CUCTEMATU3NPOBAHHAA
nHbopmaLua, He NO66MpYIoLas HUKaKne GupMmbl 1 TOprosble
MapKkm

http://www.vashdom.ru/
norms.htm

Bce AOKYMEHTbI ANA CTPOUTENBCTBA U PEMOHTA

| http://www.0-1.ru/law

Y noxapHuKos Bbl HaiigeTe 6onee 1000 pasnnyHbIX HOPMATUBHO-
npaBoBbiX aKToB, X HMX 33 CHulMa n 123 FOCTa

www.energosber.74.ru/
Docs/docs.htm

HopmatueHas 6a3a

http://povny.info/main/
elshem/5-podborka-
normativnykh-dokumentov..
html

Mop6opka HOPMATUBHBIX AOKYMEHTOB, PETNAMEHTUPYIOWMX
NpaBvna BLINOMHEHWA 3MEKTPUYECKUX YePTEXEN 1 CXeM,
0603HauYeHUn 3nemMeHTOB. YCnoBHble 0603HaueHNs Ha
INEKTPUUECKMX CXEMAX U CXeMaX aBTomaTu3auum. Mpasuna
BbINONHEHUA SNEKTPUUECKNX YEPTEXEN 1 CXEM

MonesHble caintbl gna KUMosues

http://kipia.su/

ITOT caiT-6510T CTaBUT CBOEN Lienblo cobpaTb Ha CBOMX
CTpaHu1Liax Pa3po3HeHHYI0 TeXHNUECKYIo MHpopmaLmio
HoBuHKax npuéopos KNMuA n npepnaraiownin noceTutensam
caita npodeccroHanbHble KOMMEHTapUM 06 3TUX HOBUHKaX OT
3KcnepTos. caita (KUMosLeB ¢ MHOrONETHUM NPaAKTUYECKUM
onbiToM). Bce 0630pbi MOXET MPOKOMMEHTUPOBATL Nioboin
nonb30BaTesb, Tak Kak CailT NnocTpoeH v pabotaeT Ha 6norosom
ABWXKE

http://povny.blogspot.com

Nop6opka ccbinok no Teme KUMnA

http://kazus.ru/

3neKTPOHHbI noptan. OTNYHas noaGopKa nporpamm,
NPUHLMANANbHDIX CXeM, KaTa/lor OTeYeCTBEHHbIX U 3apy6eXHbIX
npoussoAuTeneil SNeKTPOHHbIX KOMMOHEHTOB, HOBOCTM 3TOMO
PbiHKa

http://www.sura.ru/atm/
index.php

BbinoxeHa nopbopka aBTOPCKMX CTaTein no aBTomaTUsalmm
KOTenbHoM, TMnosbiMm cxemam MBC, ruapasanyecknm cxemam
UT.A.
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Appec caiita CopepxaHue canta

OneKkTpoHHbie 6MbnuoTeKn

http://almih.narod.ru/lib-en. | Bonbluoe cobpaHne HOPMaTUBHBIX JOKYMEHTOB B PasHbIX
htm dopmartax. ECTb 1 3n1eKTPOHHbIE KHUMM

http://electrik.org/ INeKTPOHHaA 6ubnuoteka
http://electrolibrary.narod.ru | «<dnekTporexHuueckas 6ubnuorexa»
http://energo-argo.narod.ru/ | Cait «Bce Ana sHepreTuka»

KHUF He MHOTO, HO OHV A0BOMBHO peaKune. MJL. KaMHcKuiA.
«MoHTax Npr6opoB KOHTPONA 1 annapaTypbl aBTOMATUYECKOTO

http://fedot61.narod.ru/ PerynmpoBaHva 1 ynpasneHusA», CNPaBOYHUK MOA pefaKumei

books.html KnioeBa «MoHTaX cpeAcTs M3MepeHUA N aBToMaTU3aLM, KHUra
1931 ropa sbinycka! — . leHcenb. «JneKkTpoTexHUKa B 3aAadax n
npumepax» u gpyrue

http://lalls.narod.ru/ KHurn no Teopetnyeckum oCHOBaM 3N1EKTPOTEXHUKN
nekTpoHHan 6ubnnoteka Moneuntenbckoro coBeTa MeXaHUKo-

http://lib.mexmat.ru/ matematuyeckoro dakynsreta MOCKOBCKOTO rocyiapCTBEHHOFO
yHUBEpCuTeTa

Bonbuaa 61banoTeKa OTCKaHMPOBaHHbBIX KHUF Ha caiiTe
«ybnnuHas 6ubnuoteka»

TemaTuKa KHUF: SNEKTPOXUMUYECKUE TONNUBHDIE SNIeMEeHTbI,

http://publ.iib.ru/

http://rushim.ru/ 311eKTPOXUMNYECKAA SHEPreTUKa U T. A,
http://stavatv.narod.ru/ KHWUr no MoHTaxy 1 3neKTpo6esonacHocTi
http://tech.lib.kharkov.ua/ o

elektroteh.htm Bubnuoteka TexHUYeCKon nUTEpaTypbi

Bce KHMrn foCTynHbI AnA 3arpysKm ¢ rnasHoOn cTpaHnLbl. KHurn
http://umup.narod.ru/ MMEIOT JOBOJIbHO XOpolliee KauecTso. OueHb MHOTO PeAKUX KHU.
MHOro 60nbLNX 1 LIEHHbIX CIPaBOYHUKOB

Bubnuotexa BaneHTHa BonoguHa — KHUMM NO 31eKTPOHUKe

1 MMKPONPOLIeCCOPHON TeXHUKe. Ha caiite nexuT napa aHTu-
http://valvolodin.narod.ru/ | kBapHbIX KHUr: «TpaHcdopmaTopbl ogHOPasHOro 1 TpexdazHoro
books.html ToKa» npo¢. XonyaHosa — 1934 r. n «»CnpaBoyHas KHUra

ANA INeKTPOTEXHMKOBY, Tom 1. J1.: KYBYY 1930 roa. Mopa o6wy.
pegakuuen M.A. LLlatenexa, B.O. Mutkesuua, B.A. TonBuHCKoro

http://www.abok.ru/

ibforum/index.php KHuroxpatunuiie Ha Gopyme «[inanor cneunannuctos»

«AnekTponabopatopuar. Mo konuyecTsy nonesHon nHbopmaLuu
1 11O TemnaM pasBUTMA STOT CaiiT — OAVH W3 NUAEPOB Cpean
VNHGOPMALIMOHHBIX SNEKTPOTEXHNUYECKUX CainToB. HaiTn MOXHO
npaKkTU4ecku Bce

http://yanviktor.narod.ru/

IIpnmevanne. O630p MOATOTOB/IEH Ha 6a3e caMOro MONy/Ap-
HOro VIHTepHeT-U3NaHNsA NI SNEKTPUKOB — 37IEKTPOHHOTO J7IEK-
TPOTEXHMYECKOTO XypHana «S anexkTpuk!». Pefakrop XypHaa:
ITosub1t AHppeii. Caitt xypHana : www.electrolibrary.info.

«51 anexTpuK!» — XKypHan i 06meryeHnsa >Ku3sHu
CIENMANNCTOB-37IEKTPUKOB
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OB30P MYJIbLTUMEAUA
ONA SNNEKTPUKOB

WUsparenpctBo «Hayka u Texanka» n Muxann BaniommH npen-
craBmAlT «O630p MyNbTMMEAMA /IS MEKTPUKOBY.

Bupeoxypc «B Mup snexrpuiecTsa Kak B IepBblIif pa3» AB/IA-
€TCA TEOPETHYECKUM U IIPAKTUIECKMUM ITOCOOVEM /IS HOBIYKOB U
«1op3a6bIBIINX» IPodH. B 0cHOBe MaTepuana neXXut 6eccMepTHas
KJIaccu4ecKas Teopus SMeKTPOTEXHUKM U
OCHOB 37IEKTPOHMKHY, 61arofaps KOTopoi,
BBIPOC/IO He OFHO IOKOJEHMe 3aMeda-
TE/IbHBIX CITELMA/IICTOB B 3TUX 06/IacTAX.
Teopws, anumanys, ¢poTo u Buseo Ha nud-
POBOM HOCHTEIIE.

OcHoBHasA vHpOpMaIMsA Ha STOM AUCKe
npefcTaBiaeHa B Bufeopopmate. Bugeo
KypC BefleT HaCTOALINI MacTep CBOETO
mena. B Bumeoponmkax Bbl CMOXeTe YBHU-
AEeThb IIPUMEPHI BBIIOTHEHN KOHKPETHBIX IIPAaKTUYeCKNUX paboT 1
Pas3NIMYHBIX MHTEPECHBIX KCIIepUMeHTOB. [IpakTuKa 065I9HO BCe-
TaKy [0/Ie3Hee YMCTOI TEOPUIL.

Bcerna odens mones3Ho MoHab/MoORaTh 3a AeiicTBUAMM npodec-
cuoHana. Tem 6oree 4TO B 110601 MOMEHT BbI MO)KeTe OCTAaHOBUTh
BOCIIPOM3BE[leHNe MIY OTKAaTUTh €TO Hasaj M IPOCMOTPETDb €ro
IesTHNUA CHOBA.

Tax 4T0, C TOMOIIBIO STOTO [IMCKA BBl CMOXKETE CPa3y OCBauBaTh
MaTepual Ha ypOBHe He TOIKO 3HaHUIA, HO ¥ Ha YPOBHE HaBBIKOB,
a, 3HaYNT, 5P PEKTUBHOCTDb TAKOTO 00ydeHNs OyIeT ropasfio BhIIIE.
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HroaHChI ¥ CTOXXHOCTH, KOTOpPbI€ Py IIEPBOM IIPOCMOTPE BbI He
3aMeTHTe, IIpY IOBTOPEHNM OYNYT Cpa3y e BUSHBL

Bbl MoXKeTe cpa3y ke [ieiicTBOBaThb. Bel MoxeTe cpasy nmpobo-
BaTb JIE/IaTh TO XK€, YTO M fie/laeT aBTOp Kypca. Tak 4To Bujeo Kypc
MO3BO/NT BaM 9()$EKTUBHO 11 OBICTPO OCBOMTD HY)XKHBII MaTepya
M TIO/TYYUTDb HaBBIKM IIPAKTUYECKUX JIEICTBUIA.

ITogpobHee 03HAKOMMTBCS M 3aKa3aTh MOXKHO IO afipecy:
http://www.eltray.com/

Bupeokypc «B Mup snexrpuyecrna
KakK B IIepBBI pa3-2»

ITepBoodepenHas 3aa4a STOro NPOEKTa —
OCBETUTb OCHOBHBIE IIOHATHUA NMEKTPOTEX-
HUKY ¥ 97IEKTPOHMUKH.

B ocHOBe MaTepmana NeXWUT IPOAOIKeE-
HJe, MHOTO pa3 «IOTPeNaHHOi», TeOPUN.
IIpu mpocmoTpe Bupeo, Bbl byneTe BUAETH
TONbKO HeOOX0AyMble 0ObeKTHI U AeCTBUA
PYK, C/IBIIIATD 3BYKM paboTalOLMX YCTPOICTB, IIYM JBIOKEHNIT U
ronoc aBropa. ITogpo6Hee 03HAKOMUTBCSA 1 3aKa3aTh MOXKHO 110
appecy: http://www.eltray.com/in_world2.php

Bupeoxypc
«VicTopus M3y4eHNs 3IeKTPUIECTBa»

9To M3maHMe — He o cyAbbax 3ameya-
TE/IbHBIX JIOfIel 1 He 0 6uorpadum yueHbIX-
¢13MKOB, €ro TeMa — KOHKpPEeTHbIE IIpaK-
TUYeCKMe AEVICTBUA M OTKPBITHSA MMEHHO B
HaIpaB/IeHN! STEKTPOTEXHUKN.

DTOT MaTepuan IOMOXKET 3aIONHUTDH
HeKoTopble mpobensl B o6pasoBanuu. OH
I OKaXeTCs MHTEPECEH M IIKOIBHUKAM, ¥ X
POLUTENAM, ¥ YIUTENAM, U, KOHEYHO K€,
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BCEM TeM, KTO CBsI3aJI CBOIO )KV3Hb € IOKOPEHMEM CAMOTO MHTEPEC-
HOTO ¥ 3araflO4HOrO SB/IEHVS IPUPOBI.

VicTopus usydYeHMs 97EKTPUIECTBa — ITO He UelloBedecKue
CyABOBI ¥ TPYRHOCTY CBA3aHHBIE C KAKMMMU-TO OTKPBITUAMM, a
I/IABHOE — CaMy OTKPBITUA, UX 3aKOHBI ¥ 3aKOHOMEPHOCTH.

3HaTh OCHOBHBIE 3aKOHBI, YMETb MX MPUMEHSATb — 3TO OJHO M3
I/IaBHEJIINX YCTIOBUIL [i/Ist OBICTPOTO CTapTa B OTPOMHBII M YBII€-
KaTe/IbHBLI MUP 37IEKTPUYeCTBA. 3aIIO/THANITE CBOY IIOJIOUKM, TIPEf-
Ha3HaYeHHbIe /15 L{eOYKY BaXKHBIX COOBITHII, OIBITOB M 3KCIIE-
pumenToB Benukoit Vicropun Onekrpudectsa. Takoro KpaTKoro u
BceoObeMITIoLIero COOpHNMKa Ha BULIEO TIOKA ellle He BCTPEeYasIoch.

[logpo6Hee 03HAKOMUTBCS M 3aKa3aTb MOXHO IIO afipecy:
http://www.electricity-history.ru

VnTepHeT-npoeKT «V3ydenue IMeKTPOTEXHUKM
M JNIeKTPOHMUKY Ha OCHOBE PEMOHTA GBITOBBIX
3MEKTPONPUOOPOB».

ONeKTPOTEXHMYECKMIT MY/IbTUMEUIHBINA PECYPC /I eXKeMe-
CAYHOTO IOIO/THEHNUA CBOUX 3HAHMI ¥ MHTEPECOB, CO3MaHHbIN
Muxannom Bantomnssim. [Togpo6Hee 03HaKOMUTBCA MOXKHO Ha
caitte aBropa: http://www.eleczon.ru/
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ONMUCAHUE NMPUNATAEMOIO ANCKA

C BUAEOKYPCOM

Wmna daina Onucanve ponuka
1. BesonacHOCTb aneKTpoceTn

ABTOMaTUYECKUN .
BLIKT mi a T:n b — OMKeN YCTpOWCTBO aBTOMATUYECKOTO BbIKNiouaTens, paboTa Npu KOPOTKOM
6biTb UCTpaBeH 3aMblKaHWUM 1 NPOCTO Neperpysku

Y6uBaet He HanpsXKeHUE, a TOK. [IeMOHCTPaLA ONbITOB
Tok yepes yenoseka ¢ TpaHchopMaTopoM Tecbi

2. Cucrembl 3a3emneHunn
[sa nposoaa unu Tpu Mpumep paboTbl 3aWUTbl NPY SKCNAYaTaLUM CTUPaNbHON MaLLUHKY,
Y30 cpa6otaer NOAKIOUEHHOW K ABYX- UNW TPEX- NPOBOAHON CeTh
3. dneKTpoceTb MHOTOKBapTMPHOro goma

MHorune npoeKTbi NpeaycMaTpUBaIoT NPUMeHeHue
Aund_tect Ha nporusonoxapHbix ¥30. B Takux cxemax fomkHa cobniogartbcs
CeneKTMBHOCTb CeNeKTUBHOCTb IeMEHTOB 3alyuTbl. [ToKasaHbl npumMepb!

NOCTPOEHUA TAKUX CXem

Oudbl_3awmra npu
OTropaHum HynAa

ABapuitHble cuTyaLuu 6biBaloT pasHble. OTropaHue Hynesoro
NPOBOAA, K COXaNeHuio, He camoe peakKoe asneHne. Ecnmy sacs
posetke He 220 B, a nouT Tpucta — Bam He nosesno. Ho satwa
TeXHUKa He MoCTPaAaeT, eC KOHEYHO B BallieM JNEKTPoLmTKe
YCTaHOB/IEHa COBPEMEHHaA 3awuTa

CenexTuBHbIN

Mpumep Ncnonb3oBaHWA cenekTUBHbIX AnddepeHLnanbHbIX
ABTOMATUYECKMX BbiK/llOuaTenen

JXB-S moHTaX

MoHTaX NpOBOAOB C UCMONb30BaHNEM CaMO3aXUMHBIX KNeMM

3awura oT NOBbILWEHHOro

BapuaHTbi 3aWuThl 6bITOBIX 3M1EKTPONPUGOPOB OT NOBbILLIEHHOTO

HanpsKeHns HanpsKeHus
Coser CoBeTbi N0 BbIGOPY aBTOMATOB 3aLMThl KBAPTUPHOTO LUNTKA
Mpobka Crapas npo6Ka-aBTomar — ycrapesna MopanbHO

LLiuHb c6opOoYHbIE

NMopAAOK B aNEKTPOLYNTE MOXHO Nerko HasecTn. Hago npocto
NPUMEHATb HEOBXOAUMbIE M3AENUA 1 MaTepyanbl

4. INeKTpoceTb AePEBAHHOro AOMa

ACUN_3axum_
UcnbiTaHua

BrAEOUHCTPYKLIMA NO NPUMEHEHMIO NPOKanbiBalowero 3axuma ana
CUN. Takoe coepuHerne NpoBOAOB He 6outca Bnaru. MposepeHo B
CambIX peanbHbIX YCNOBUAX

CUN_apmatypa

Bo3ayilHbit BBOA — Cambilt PaCNPOCTPAHEHHBIN B YaCTHOM
cekTope. Kakum NnpoBOAOM €ro BbiNoNHUTL? U Kak HafeXHOCTb
3NEKTPOCHa6XKEeHWA 3aBUCUT OT BbIGpaHHOTO NpoBoAa

MoHTax wura yyera

Mpumep NoaKNIoueHUs cyeTunKa anexkTposHepruu. Wkad
CrieynanbHo NpeaHasHadeH Ansa JaUHUKOB
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Ums daina Onucanue ponuka
5. neKTponpoBogka
rod1 [na 3aWmTbl NPOBOAOB HEOGXOANMO UCMONB30BaTh rodPo TPY6Y.
Kak ee npaBunbHO BbI6paTh?
Knemma CMK-HarpeBB | CTpouTenibHO-MOHTaXHble KNeMmbl, B IpUHLMNE, He 60ATbCA
neuu Harpesa MecTa KOHTaKTa npoBOfOB

Knemmbl_c6opKa_tect

Cnoco6bl coeguHeHus NPoBoAoB. MpakTuka

KNeMHUK G(kopoTkui)

MoHTax NpoBoOAOB B WMTKe YCKOPAETCA U ynpowaeTcs.
Wcnonb3yitte coBpemeHHble KNEMMHUKU

MoHT_Knemma_Harpyska
25 yTi0ros

Kakoit TOK BbigepXXuBaloT MecTa coefiuHeHui nposoaos? Mposepka
npw nomoluy YTYTOB

HakoHeuHunK Konbuesow

MHoroXunbHbIt NPoBoA HEOEXOAUMO ONPecoBbIBaTb. HaaexHoCTb
KOHTaKTa MOXHO nsmeputb KWJIOTPAMMAMU

MBX Kopo6_tect

MnacTuKkoBbIii Kabenb KaHan 3Hakom BceM. Ha YTo Hago cMOTpeTb
npu BbIGOPE, KaKne XapaKTePUCTUKN MOXKHO NPOBEPUTL?

nnowaaka 3aKpenuTb NPOBOA Ha NOBEPXHOCTU MOXKHO 6biCTPO. Mnouwjaaka
camoknelouanca CaMOK/IeALLAACA — NPOCTO HafeXHO 1 6bICTPO
Taiimep 02 WHCTPYKLMA NO HAaCTPONKE SNEKTPOHHOIO Takimepa

6. 3aluMTa fOMa OT yAapa MONHNN

OlNB_rect Ha 3awuty

OB ycraHaBn1BaeTca npu BO3AYIWHOM BBOAE U cnocobeH
NPOTUBOCTOATH MOLHBIM BLICOKOBOILTHBIM UMIY/IbCHBIM NOMEXaMm.
B npumepe nokasaHbi He Camble CUNbHbIE MOSTHWW, HO U WX 6bl
XBaTWAO 1A BbIBOAA U3 CTPOA KOMIbIOTEPA UAK NNa3MEHHOro
Tenesnsopa

OlNB-aBapuNHbIN KOHTAKT

MpoaomkeHne Tembl ONB. Mpumep noaknioueHNa n
[NarHoCTMpoBaHuA

7. OcBeliljeHne COBPEMEHHOro foMa

JlaTunk asKeHnA

YcTpoincTBo faTunka ABKEHUA, €ro noaknoueHue. NpumeHeHne co
CBETOAVNOAHOW NEeHTOM

JNamna_xanaet sopa

Jlamna HakanvmBaHWA NP NOATOMNIEHUN MOXET CTaTb UCTOYHUKOM
noxapa. BugeoskcnepumeHT (He NOBTOPATD)

Jlamnibl 4OMKHBI 6bITb

Namnbl HaKanUBaHWsA MOTYT CTaTb NPUUUHOI Noxapa. Ecnn y sac
NIOCTPa € AGKOPATUBHBIMY GYMaXKHBIMU UK NPOCTO FOPIOYUMH

RoapoGesonacHbimi abaxiopamn — Bbl6UpaiiTe NOMUHECLIEHTHBIE flamnbl

CBETUNbHUKY C BCTPOEHHBIMU AaTUMKaMU ABWKEHNA —
CBETUTIbHUK C AAT4MKOM COBPEeMeHHbI NOAXOA K npobsiemam ocBeLeHns

Crano TeMHO — CBET BKAIOUWNCSA, CTaIo CBETNIO — CaM BbIK/IIOUNACA.
Qoropene

Dotopene — BbIGOP 1 NOAKNIOYEHNE

8. ABTOMaTb! 3alUTbl N0 TOKY

AsT_BA47-100_ Kak npoBepseTca aBToMaTMUECKUI BbIKNOUaTeSb U YTO 3Ha4aT
ncnbiTaHna NMHAK Ha rpaduKax B TEXHUYECKOM Nacnopre
0630p aBTOMaTOB 0630p aBTOMaTUYECKUX BbiKNIOYaTenemn v ux yCTponcTso

9. YcTpoiicTBa 3aLUTHOTO OTKIOYEHUA

Aund_TecT TOKa yTeyku

CpasHeHue gudepeHLnanbHbix aBTOMATUMECKUX BblKNiouaTenei

Y30 u gudnbi Kak oTanuuTb no sHewHemy suay: Y30 nnu gudastomar nepea
onpegeneHme Bamu?

OMaT B CBA3KE Wn
Y30 wnm and Criopbl 0 TOM, 4TO Nyylle NPUMeHATb Y30 1 aBT!

cpasy INO. Orser B ponuke




254 CoBpeMmeHHas 3NeKTPoceTh
Wma daina Onucaxne ponnka
¥Y30_snekrpomexaH_tecT | Onpepenaem, nepea Bamu SNEKTPOHHbIA nan
B Marasne aneKTpomexaHmyeckuin ABOT
¥30-ownbkn 8
NOAKMONSHAN Tunosble owmnbky B noaxnioueHuu Y30
10. CoBpemeHHble INEKTPOCHETHUKN
Cyetunk Kak nporpammmpoBaTb MHOroTapudHbii CHETUNK?
)B’c&a;l;ﬁgmma EKF CoBpemeHHbiN CHETUMK YCTaHABNNBAETCA B COBPEMEHHDbI WWTOK
11. AnarHoCcTMKa N PpeMOHT INeKTpoceTH
Paguo MpumeHeHne TepMOycaXmBaemom Tpy6Ku
CoepviHeHue
NPOBOAHMKOB Cnoco6bl coepuHeHUA NPOBOAOB
Cnucok pecypcoB UHTepHeT
http://1el.ru/ http://stavatv.narod.ru/
http://almih.narod.ru/ http://tech.lib.kharkov.ua/elektroteh.htm
http://almih.narod.ru/lib-en.htm http://umup.narod.ru
http://dialux.ru/forum/ http://umup.narod.ru/
http://electrik.org/ http://valvolodin.narod.ru/books.html
http://electro.5bb.ru/ http://www.0-1.ru/law
http://electro.5bb.ru/ http://www.abok.ru/ibforum/index.php
http://electro.narod.ru http://www.compensation.ru/forum
http://electrolibrary.narod.ru http://www.elec.ru/
http://electromaster.ru/ http://www.elec.ru/forum/
http://electromaster.ru/modules/newbb_plus/ http://www.elecab.ru./forum/index.php
http://electromost.by http://www.elecab.ru/
http://elemo.ru/ http://www.electric-find.com/
http://elport.msk.ru/ http://www.electric-msk.ru/index.php?id=28
http://elremont.nm.ru/ http://www.electricpilot.com/
http://energo-argo.narod.ru/ http://www.electricsmarts.com/
http://fedot61.narod.ru/books.html http://www.electrik.org/forum/
http://forum.vashdom.ru/forum17.htm http://www.energo.net.ua/
http://go.elec.ru/ http://www.energoargo.narod.ru/
http://homemasters.ru/modules/articles/ http://www.energywell.narod.ru/pblcat1.html
article-53.html http://www.eprussia.ru/
http://kazus.ru/ http://www.igelectro.ru/
http://kipia.su/ http://www.Kkipiasoft.com/index.php?set=forum
http://lalls.narod.ru/ http://www.know-house.ru/gost/gost.html
http://lib.mexmat.ru/ http://www.lighting.com/
http://netelectro.ru/ http://www.lightingresource.com/
http://newenergetika. http://www.lightresource.com/
narod.ru/ http://www.lightsearch.com/
http://news.elteh.ru/forum/ http://www.mastercity.ru/vforum/
http://povny.blogspot.com forumdisplay.php
http://povny.info/main/elshem/5-podborka- http://www.nzeta.ru/
normativnykh-dokumentov..html http://www.ruscable.ru/interactive/forum/
http://proekt.by/ http://www.sura.ru/atm/index.php
http://proelectro.ru/ http://www.ups.ru/forum/?f=6
http://publLlib.ru/ http://www.vashdom.ru/norms.htm
http://rushim.ru/ http://www.yanviktor narod.ru/
http://sermir.narod.ru/train.htm http://yanviktor.narod.ru/

http://specialbook.narod.ru/NTD/sp.html

www.energosber.74.ru/Docs/docs.htm




