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I'1e HAllTH TOJIKOBOIO 3JIEKTPUKA?

Bob13oB  anekTpuka... UTo0 AIEKTpONpPOBOJKA CIyXKWUJIa JOJT0, HAA0
OTHOCHUTBCS K 3TOMY LIAary OTBETCTBEHHO. HenocTarouHo 3aKynnuTh KaueCTBEHHBIE
MarepHuabl. DIEKTPONPOBOJIKA JOHKHA OBbITh BBINOJHEHA KAUECTBEHHO, T'PAMOTHO
U aKKypaTtHo. Jlng 93TOro Haxo HaWTU TOJKOBOIO DJJIEKTpuKa. MOXKHO
ANEKTPONPOBOJIKY CHAENIaTh CBOMMH PYKaMH, HO BCE paBHO MOJ PYKOBOACTBOM
ONBITHOTO JJIEKTPHUKA.

Ckonpko pa3 ObUla cHUTyalus, KOTJa JIOASM CJAeJladd €BPOPEMOHT, a
ANEKTPONpPOBOJKAa HauuHana '"manute'. Bc€ moTromy, 4TO Trae-TO IUIOXO
COCIMHUIIN, TJIe-TO HE PACCUMTAIIM CEYCHHE MPOBOJAA, a TJE-TO BOOOIIE 3a0bLIN
MPOJIOXKUTh NPOBOJ.. PO3ETKU CTOAT KPUBO, a MHOTJA BOOOIE BBHITACKMBAIOTCH.
DIIEKTPUKOB, KOTOPBIE 3TO CACIAIM, HE HAMAENTH THEM C OTHEM: WJIM OHU CMEHWJIN
teneoH, WM yexanu Kyda-HuOynb Ha 3apa00TKU WM HAXOISATCA B
MPOJOKUTEILHOM 3aroe. M Torjma, Kyaa ACHENIbCS, MPUXOIUTCS IITPOOUTH
roToBYIO oTnenKy. MHOoraa mioxo ciaeflaHHas MPOBOJIKA CTAaHOBUJIACH MPUUYMHOMN
nosxapa. Yto0 3Toro He MPOU30ILIO, BEIOUpANTE JIEKTPUKA OUYEHb THIATENIBHO.

I[aM OCHOBHBIC IPUMETHBI TOJIKOBOI'O 3JICKTPHKA:

o IMeer oTiM4HBIE pEKOMEHJALUH

o Hmeer npodeccnoHanbHbIA HHCTPYMEHT.

o lMeer NMpUIMYHBIN OMNBIT ANEKTPOMOHTaka MMEHHO B KBapTUpax, HE Ha
rOCYJIapCTBEHHBIX MPEINPUATHSIX.

o HMeer yéTkoe npencraBieHUE, KaK IIPOJIOKUTD DIIEKTPOIIPOBOAKY .

o lmeeT HECKOJIBKO BApUAHTOB BBITIOJIHEHHS OJTHOM M TON-Ke pabOoTHI.

o IIpenmaraer,kak JIydile BBIIOJHUTBH 3JIEKTPONPOBOJAKY Ul KIMEHTA, a HE
KakK yZo0Hee J1s ceOsl.

« HmMeer cpenHue nim BICOKHE PACLEHKH.

o AKKypaTHbIU

o Texnuuecknu rpaMOTHBIN

o He mpér

Camplii  Jyymui  crmoco0 HaWTH CcHenuaiucra — HaWTH  ero 1o
PEKOMEHIAIMH, PUYEM TEX JIIOJICH, KOTOpPhIE BHAETH €ro padoTy. Y TBEpKIACHU,
tuna: "Baca snektpuk — oH Bam Bcé cnenmaer" - octeperaiitech. 3allOMHUTE,
CIEUHUAIINCTA MOKET MPABUIBHO OIIEHUTHh TOJBKO TOT YEJIOBEK, KOTOPBI XOTb
HEMHOTO pa30upaeTcs B JIEKTPUKE (TEXHAPH), U BUIAIIUN €ro paboTy.

Ecnu Brl aBiserech sxkutenneM MuHcka 1 MuHckoH o0j1act, To Bel MmoxkeTe
MHE TI03BOHUTH. TenedoHbl mNpuBeACHBI Mocie craTbu. S mocraparock Bam
noMmoub. Ho eciiu Bbl xuBETE B APYyrom ropojie, To NpUAETCS UCKATh MECTHOIO
DJIEKTPHUKA.

IIxkona quis 1eKTpUKa (3JIEKTPOTeXHUKA OT A 110 ) - 3
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JHlomyctuM, 9to BbI, OMpOCHMB CBOWX 3HAKOMBIX, HE HAILIA HU OJHOTO
AJIEKTpUKa, pabOTON KOTOpOro OBUIM JOBOJIbHBL. ECIM €CTh BO3MOXKHOCTb,
COCTaBbTE «YCPHBIM CITMCOK» JJICKTPUKOB, KOTOpBIe padotamu y Bammx
3HAKOMBIX. A JaJIbllie IPUIETCS UCKAaTh CAMOCTOSATEIBHO.

Cpa3y mpeaymnpexmaar0 — HE HWIMUTE JCHIEBBIX DJEKTPUKOB, a HIIUTE
cneruanucToB. Kak mpaBuiio, paciieHKH 3a paldoTy OTpa)xaeT KadecTBo.
OpuenTtupyiitech Ha cpemanue pacieHkd. Camble TOporHe pacieHKu y Gupm,
KOTOpbIE HAHUMAIOT KOTO ToemieBiie. CaMple AemEBbIC PACIEHKH, KaK MPABUJIO, Y
XaJITyPIIUKOB. BeiOupas crenmanucra, CIpocuTe 0 KBATHM(PUKAIINK, O TAPAHTUN HA
BBITMIOJTHEHHBIE PaboThl. OUYeHb XOPOIIO, €CIN y HEr0 MHKEHEpHOE 00pa3oBaHMUE.
OOBIYHO y TOJKOBBIX CIICIIUATUCTOB ouepear. C HUMHU JydIlle JOTOBAPUBATHCS
3apaHee WM NpUAETCS 000K IaTh.

Yutute, uro Bce OyAyT TOBOPUTH, YTO Y HUX OOJBIION OMBIT PabOThI, U
JeNaloT BCE OYEHb KayeCTBEHHO. Sl Xody cKa3aTh, 4YTO Ha OTH CJOBa HE
OpUEHTHUPYUTECH: OJTHU TOBOPSIT, a IPYTHE JEIAOT.

Takxe s X04y 3aMETUTh, YTO JJIEKTPUK U IJIEKTPOMOHTAXKHUK — MOXO0XKHE,
HO pa3Hble npodeccuu. DAESKTPUKU C TMPEANPUATUN 3a4acTyr0 HE MMEIOT OIbITa
MOHTaKa DJJIEKTPOIIPOBOJKMA B KBaptupax. [loaTomy npuBieKars 3HAKOMBIX
JJIEKTPUKOB, KOTOpbIE BCIO JKM3Hb «BO3WIMCH» CO CTaHKaMH, TOXE HE
PEKOMEHIYO.

HckaTh 31E€KTPUKOB MOKHO IO PEKJIAMKE, B UHTEPHETE, M0 OObSIBICHUSIM Ha
MOabe3/1aX U OCTaHOBKax. MHOTIAa B MOCHIIOYHBIN SAIMUK KUAAIOT BU3UTKH. MOXKHO
ATUX OJEKTPUKOB pa3JeIuTh Ha HECKOJIbKO Tpymm. B kaxmoW rpyrmme ecTb
HUCKJIIOUEHHS, HO 00Ias TEHASHIIAS COOII0aaeTcs.

o Crpoutenu. Kak npaBuiio, y HuX O0JbIION OMBIT HAa cTpoiikax. Ho B cuiy
cnenuduku cBoel mpodeccuy, OHHM MPUBHIKIN JAelaTh OBICTPO, HO C
yiepOoMm I KadecTBa. Y HHUX, Ha paboTre, TpeOYyOT BBIMOJIHATH TaKWe
00BEMBI, KOTOPBIE HEBO3MOXKHO CJIENIaTh C HY>KHBIM YPOBHEM KadecTBa. ITO
MpPEBPAILAETCS B HABBIK U MO-APYyTOMY JI€JIaTh OHU YK€ HE MOTYT. AJIKOTOJIb
- npodeccroHanbHas 00se3Hb. LleHsl — Heoporue.

o ®upwmel. K Bam npuaér oueHb 00IUTENbHBIN, NPUATHBIA MEHEIKED, O BCEM
JNOTOBOPUTHCS, 3aKkirounT ¢ Bamm cnenky. Ho morom k Bam npuayt
ANEKTPUKU-CTPOUTEIHN, KOTOPBIE padoTatoT 3a 3apraTty. OcraabHOe MOXKETE
npoyuTaTh MyHKTOM Bblmle. Kak mnpaBuio, pacuieHKu y ¢GuUpM BbIlIe
cpennux. OoOpamatorcs B (QUPMBI  OOBIYHO TOTNA, KOIJa HY)XHa
JOKYMEHTAIIUS Ha BBIMIOJHEHHBIE pa0OTHI.

o TacrapOaiitepsl. Camble aeméBbie paboTHUKU. [Ipobiaembr — Ux HamO Kyzda-
TO CEJUTh U UX HaJ0 KOpMUTh. PaboTaioT OHU, B OCHOBHOM, Ha OOJIBIIUX

HIkoua niist 3jeKkTpuKa (3J1eKTPOoTeXHUKA oT A 110 5) - 4
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oOpekTax. KBanudukamus MoxeT ObITh pa3Has. Jlydine Bcero ux uckarh 1o
PEKOMEH AN

o Onexktpuxku KIC. 3a XKICoBckyw 3apmiaty pelnko paboTarT TOJIKOBbBIC
CHenuanucTbl. PaclieHKu MOTyT ObITh KaK 3aBBIILIEHHBIE, TAK U 3aHU)KEHHBIE.
[IpoOaembl ¢ KaUeCTBOM U aJIKOTOJIEM.

o DIEeKTpHKH, paboTarolue nociae 0CHOBHOM paboThl. [Ipobnemsl ¢ coceasiMu.
WM npuxoautcst padboTaTh BHE pabOUEro BpeMeHU. JTo Beuepa U BbIXO/IHbIE
JHHU, TOTJa, KOTJa IIyMEThb 3alpelieHo, a padoTa 3JIEKTpUKa — OYEHb
rymMHasi padoTa.

o Macrepa Ha Bce pyku. Kak mpaBuino, oHn ymerotr Bc€ nmonemHory. Ho mo
KKJI0M CIELMAIBHOCTH MMEIOT «IOBEPXHOCTHBIE» 3HaHUsA. Ilosib3oBaThCs
UX YCIIyraMU HE COBETYIO.

o OnekTpuku — KoMMmepcaHTbl. Camast pasHowm€pctHas mnyoOnuka. Tyt
paboraroT wucTHHHBIE mpodu. lLleHsl cpegnue u Bbicokue. OTiHMuaer
OMEpPaTUBHOCTh U KauecTBO. PaboTaioT B ynobHoe i Bac Bpems. S k Hum
U OTHOWIYCh. PEKOMEHIyI0 OCTAaHOBHUTHCS Ha MOCJIeIHEM BapuaHTe. Ho
YUTUTE, TYT €CTh M JIIOJIU, KOTOpble pabOTalOT TOJIBKO H3-3a JICHET, Y
KOTOpBIX OCHOBHasi 3afadya — Oosbumie ¢ Bac cogpare. Ilocnennux
OCTEpPETANTECH.

Crnenyer y4ecTh, 9TO B CTPOUTEIIBCTBE MHOTO PaOOTHHUKOM «H3 MECT, HE
CTOJNb OTAAIEHHBIX». [IpOCTO 3TO OJHO M3 HEMHOTMX MECT, TJIE MOKHO HMETh
XOpOIIUH JOXOJ, HE UMest HEOOXOAUMBIX IOKYMEHTOB. Tak 4To OCTOpOKHEE.

B 3aknroueHne Xo4y ckazaTh, 4TO JACPKHUTE FJICKTPOMOHTAKHBIE PabOTHI 10T
CBOMM KOHTPOJIEM U OTHOCUTECH K HUM cepb&3HO — «Kabbl He HeObLI0 OebDy».

YcnexoB Bam u nporseranus!!!

ExumoB Urops www.elektriky.info
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CoBpeMeHHBbIN JIeKTPOLIUT

bonpmmHCTBO JOMOB, B KOTOPBIX MPUXOJUTCH HaI1aXUBaTb
3JI€KTpOCHa6)KeHI/Ie, IMOCTPOCHELI ABaAIAaTh, TPUALATh, 4 TO U COPOK JICT HAa3ax.

N ecnu BogocHabXkeHre U KaHATU3aLKs CTapOTro KUjiaoro GoHaa elle Kak-To
MOJEPHUBUPOBAINCH, TO CHUCTEMA OJJIEKTPONUTAHHUS OCTANACh MPAKTUYECKU
HETPOHYTOM.

N ceromnast OOJBITMHCTBO TOTPEOUTENCH DIICKTPOIHEPTUH TIPOJOTIKACT
MOAKIIOYATh COBPEMEHHYIO DJHEPrOoeMKYyH OBITOBYHO TEXHUKY K JpeBHEH
M3HOLIEHHOU AJIEKTPOIPOBO/JIKE. ['maBHBIM JEHCTBYIOLIUM JUIIOM
HSHEPrOCHAOXKEHUS  SIBJISIETCS KBAPTUPHBIA  AJIEKTPOLUIUT CO CUETYUKOM U
MUHHUMAJIbHBIM HAaOOPOM 3alIUTHBIX YCTPOMCTB.

UYro coboii mpeacTaBiseT CTapblii HIMTOK? DTO IITAMIIOBAHHAs MaHENb U3
CTalay, YCTaHABIMBacMas B HUILY C JABEpUed. B BepxHeW dYacTu DaHenu
pa3sMenaT NPEeAOXPAaHUTENH, MO NMPEIOXPAHUTEISIMUA YCTAHABINBAKOT CUETUHK.
B HMKHEN 4acTH MMEIOTCS YETBIPE OTBEPCTHS I BBOJA IMPOBOJOB K 3a)KUMHOMY
YCTPOMCTBY CUETUHKA.

Hust 70-x — 80-X TOIOB MPOIUIOTO CTOJETUS 3TO, MOXKET ObITh, OBLIO
JOCTaTOYHBIM, HO CETOAHS TaKOM IUTOK BBITJISIAUT, MATKO TOBOPS, IPUMHUTHBHO.

OgHuM U3  OCHOBHBIX HA3HAYEHWH  JJIEKTPOLIUTA  SIBJISETCS  y4YeT
M3pacXOJOBAaHHOM DJIEKTPOZHEPTUHM IO CYETYHMKY. 3AECh CYLIECTBYET JIBE
po0JIEMbl: HU3KUH KJIACC TOYHOCTH CTApPBIX OBITOBBIX CUETYMKOB M U3MEHEHHE
€ro XapaKTepUCTHK C TEUEHUEM BPEMEHU. 3/1€Ch €IMHCTBEHHBIN BBIXOJl COCTOUT B
3aMEHE yCTapeBIIMX CUETYMKOB HA COBPEMEHHBIE.

FTEEE Mt = - -..'I .1
' -ﬂ'"-""--"rjill'}ﬁ*'-‘#rdiﬁijir-ﬂf )

IIxkona quis 1eKTpUKa (3JIEKTPOTeXHUKA OT A 110 ) - 6
http://electricalschool.info/



http://www.electrolibrary.info/electrik.htm
http://electricalschool.info/

DJIeKTPOHHBIN KYpHAJ «I djekTpuk!» Nel9 Maprt 2010 r.

Harpy3ka K CcYeTYMKy NOJAKIIOYAETCs O0O0s3aTeNbHO Yepe3 YCTPOMCTBO
3aIUTHI AJI1 TOr0, YTOOBI IPU HEUCITPABHOCTH BHYTPEHHEW 3JIEKTPONPOBOJIKU WU
IIpU aBApUHHOM Meperpy3Ke ceTu 00ecreunTh €€ aBTOMAaTUYECKOE OTKIIFOUEHUE OT
MaructpaibHod JuHMHA. C 3TOM LENb0 B LEIMAX pa3HbIX MPOBOAOB CETHU
YCTaHABIIMBAIOT NPEIOXPAHUTEIN WM aBTOMAaTUUECKUE BBIKIIFOYATEH.

OTK/IIOYEHHE MPOUCXOAUT IyTeM pa3pbiBa JUHUHM (PA3HOTO MPOBOJA.
IlosTomy npepmoxpaHuTenu, a TakKXke OIHONIOJIOCHBIE 3aIIUTHBIE  WIH
KOMMYTallMOHHbIE amnmapartbl, Hampumep, aBTtomarsl A3161 wumm  AB2S,
YCTaHABIMBAIOT TOJBKO B (pa3HOM MpoBoAe. YacTh 3JIEKTPOIIMTKOB TaK U
BBITIOJTHEHA.

JIuHMIO HYJEBOrO MPOBOJA MOXHO pa3pblBaThb TOJIBKO OJHOBPEMEHHO C
auHued  ¢asHoro - mpoBoaa.  IJTO0  o0ecleyuBaeTcs  JBYXIOJIOCHBIMU
KOMMYTAIllMOHHBIMU WJIM 3alIUTHBIMH anmaparamu. Ha mpaktuke ke BO MHOTMX
CTapbIX IMUTKAX MPEJOXPAHUTENN YCTAHOBJICHBI B IMHUU HE TOJBKO (ha3HOTO, HO U
HYJICBOTO IMPOBO/IA, YTO MPOTHBOPEUUT TpeOoBaHUSIM AeicTBytomux [1Y 3.

Jleno B TOM, 4TO yCTaHOBKa MpeloXpaHuTeNeil Kak B (pa3HOM MPOBOJE, TaK
MU B HYJIEBOM B CBO€ BpemMsi OOOCHOBBbIBaIaCh HEKBAIU(PUIIMPOBAHHON
JKCIUTyaTalMel  KBapTUPHOM  AJEKTPONpPOBOAKH.  JleMcTBUTENBHO,  €ciu
HEePEeropeBllyl0 B JIMHUM OJHOTO NPOBOJAA IUIABKYIO BCTaBKYy, Irpy0O Hapyuias
OpaBuiia, 3aMEHsUIM MPOBOJIOYHOM MEPEMBIUKON («WKy4KOM»), TO 3alluTa
o0ecrieuyrBagach HMCHPABHBIM MPEIOXpPaHUTENIEM B JMHUM JAPYroro MpoBOJa.
Kpome TOro, He MCKIOYANOCh, YTO Ha Y4YacCTKE IMPOBOJAKH 1O MPEAOXPAHUTENIEH
BHEIIHEE paziinure MKy (pasHbIM U HYJIEBBIM MTPOBOJAOM MOXKET OBITH YTPayeHO.
B oatoM cnyuae Hanmuuume [BYX TpeIOXpaHHUTENCH Mo3BoyigeT 0e30MmacHo
IIPOU3BECTU PEMOHTHBIE PAaOOTHI, BHIBEPHYB 00€ MPOOKH.

Cnepyromuii mpoOJEeMHBI BOOPOC — O 3a3eMJICHUU  (3aIUTHOM
npoBoJHUKE). HamoMHuUM, 4TO TIEpBOHAYATIBLHO JIEKTPUUECKOU SHEPrueil B ObITY
M0JIB30BAIUCH MPEUMYIIIECTBEHHO B KWJIBIX MOMEHICHUSX C TOKOHETPOBOSIINMU
MOJIAMH: IIEHTPAJIbHOE OTOIUICHUE €Ille He OBLJIO PacipoCTpaHEeHO, TPYOOIPOBOIbI
U paguaTtopbl B KOMHATaX OTCYTCTBOBaNIU. B 3TUX yCIOBUSX 3aHYJICHUS! KOPITYCOB,
KaK CpeJICTBA MOBBIMICHUS OE30MaCHOCTH, HE TpeOoBanoch. B HacTosiee BpeMs B
KOMHATaX UMEIOTCS 3a3€MJICHHBIE TPYObl OTOIICHHUSI, BOJOIIPOBO/IA, Ta3a. 3HAUMUT,
BO3HUKAET OoJiblllasi BEPOSITHOCTh OKa3aThCsl B KOHTAKT€ C 3€MJIEd WU C
3a3€MJICHHBIM ~ META/UIMYECKUM  MPEJIMETOM  BO  BpeMsi  IOJb30BaHUs
aneKkTponpubopoM. B Takux yCIOBHUSX TMOBPEXKJICHHE U3OJSALMU  CO3/1aeT
OTMACHOCTh MOPaXKEHUS PJEKTPUUECKUM TOKOM.

Teneps o npenoxpanutensx (rmpodkax). [ImaBkuii mpenoxpaHuTeab — OJIUH
U3 HamboJiee paclIpOCTPAHEHHBIX amnmaparoB 3amuThl. s OBITOBOTO
MOTPeOICHUS TIABKUE MPEAOXpaHUTENTH OGOPMIISSIOT B BHUJEC OJHOIOJFOCHBIX

IIxkona quis 1eKTpUKa (3JIEKTPOTeXHUKA OT A 110 ) - 7
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pe3bOOBBIX Mpeaoxpanuteneit ¢ pe3rooit E27. [Ipenoxpanurtenb COCTOUT U3 ABYX
OCHOBHBIX YacTeW: OCHOBAaHUSA TMPSMOYTONBHOW (OPMBI ¥ BBEPTHIBAEMOTO
MAJIUHAPUYECKOTO KOpITyca ¢ TUIaBKOW BcTaBKOW. K 3akumy, CBSI3aHHOMY C
IIEHTPAIBHBIM KOHTAKTOM, MOAKIIOYEH MPOBO, MAYIIUI OT KIIEMMBI CUCTUHKA; K
32KUMY pPe3b0OBOM YacTH — MPOBOJ, WAYIIMH K Harpy3ke. IlmaBkas BcTaBka
nomenieHa B Gpap(opoBbIil MUIUHAP C JABYMS METATUYCCKHUMH KOJIaYKaMH CO
CTOPOHBI TOPIIOB. BCTaBKy ycTaHaBIMBAIOT B NWJIMHAPUICCKHA KOPITYC, KOTOPBIH
BBEPTHIBAIOT B OCHOBAHUE.

[InaBkue BCTaBKM Uil NMPENOXPAHUTENICH BBITYCKAIOTCS HA HOMUHAJIBHBIN
Tok 6,3; 10; 16; 20 u 25 A. OgHako cTapas aJlOMUHHEBas 3JIEKTPOIPOBOJKA
paccuMTaHa ToibKO Ha TokH 6,3 m 10 A. 3agacTyro moTpeOUTeNnb 3TOrO HE
YUYUTBIBAET, YCTAHABJIMBAET BCTABKM WJIM TOTOBbIE MPOOKU «IIOMOILHEE», B
pe3yibTaTe allOMUHHUEBAs IMPOBOJIKA HE BBIAEPKUBACT HATPY3KH, a CIMIIKOM
MOIIHBIN [Tpe10XpaHUTENb He cpabaTbiBaeT. KopoTkoe 3aMbIkaHuE 00ECIEUeHO.

[To3zxe ns yYCTAaHOBKM B KBAapTUPHBIX IMHUTKaX OBUTM pa3pabOTaHbI
aBToMaThdeckue BoikmouaTenau tuma ITAP Ha 6,3 u 10 A. B oTinune oT njaaBKux
BCTAaBOK AaBTOMAaTHMYECKHUM BBIKIIOYATENb MOCIE cpabaThiBaHUS CHOBA TOTOB K
pabore. Ot aBTOMAThI UMEIOT  KOMOWHUPOBAaHHBIA  paCICHUTENb:
AJIEKTPOMArHUTHBIM — IS MTHOBEHHOTO OTKJIFOUECHHSI KOPOTKUX 3aMbIKAHHWH, U
TETJIOBOU — JJIs1 OTKJIFOUEHHUS TIEPETPY3O0K.

Ha kBapTHpHBIX MmUTKaX OBUIM YCTAHOBJIEHBI TaKXE OJIHOMOJIIOCHBIC
aBTOMaTHueckue Bbikiouatenu A3161 uimu AB-25 ¢ TemnoBbIMU paclenUuTeIsIMU
Ha 15, 20 wim 25 A wim xxe AE1111 ¢ koMOMHMPOBAaHHBIMU PACIICIUTEISIMU Ha
TOKH OT 6,3 10 25 A. DTU aBTOMAThI TaK K€ YCTapeld U CHATHI C MPOU3BOJICTBA
kak u [TAP.

bosiee coBpeMEHHBIE IIUTKU YKOMIUIEKTOBAHBI MIPEIOXPAHUTEIISIMUA HA OHY,
JIB€ TPYINIbl WM OJHOMOJIIOCHBIMU aBTOMATHUYECKHMMM BBIKJIIIOUATENISIMUA Ha JIBE
WM TpU TPynibl. ABTOMAaThbl M CUETUYMK 3aKPBITHI IUIACTMACCOBBIM KOPITYCOM
(KpBIIIKOM) C OKOIIKOM JJIS CUETYHMKA M OTBEPCTUEM JJIS PY4YEK YyIpaBlICHUS
aBpToMataMu. KOHCTpyKIMs IIWTKa JIOMYCKAeT BBOJ W BBIBOJ MPOBOJIOB CBEPXY
WM CHU3Y, MPEAYyCMOTPEHA BO3MOXXHOCTh WX IUIOMOMpOBaHMS. MaructpanbHas
JIMHUSL IITENCENIbHBIX PO3E€TOK M LEMb OCBEUICHHS 3allUTHIBACTCS OT PA3HBIX
MPEIOXPAHUTENIEN WM ABTOMATUYECKUX BBIKJIIOUATENEH. OTUM JIOCTUTAETCA
COXPAaHEHHE OCBEIICHUS B JOME IPHU MEPETPY3KE B IUHUU IITENCEIIBHBIX PO3ETOK.

[TonBoAst UTOT, MOKHO CIIENATh CIEIYIOIINE BHIBOBIL:
® DJIEKTPOILUUTKH, YCTAHOBJICHHBIE B OOJBIIEH YAaCTH CTAPOTo >KWIOro (oHAA,

HE COOTBETCTBYIOT COBPEMEHHOMY YPOBHIO SHEPIOHACHIIIIEHHOCTH KBapTHP;
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e s o0ecreueHusl TapaHTUPOBAHHOTO M OE30MaCHOI0 JJIEKTPOCHAOXKEHUS
HeoOXoauMa KOpEHHas Tepefesika CHCTeMBl  3a3eMIICHHUS, CaMoOro
AIIEKTPOIIUTA, a TAKKE 3aMEHa AJICKTPOIIPOBOJIKM Ha MEITHBIC TIPOBOTHUKH;

e Juisi  TOAJAEpKaHUS B pabodyeM  COCTOSSHUM  CYIIECTBYIOIIEH
AIIEKTPOYCTAHOBKHA KBApPTHUPHI HEOOXOJMMO TMPOBECTH MPOPIIAKTHICCKUE
paboOTBl M TPOBEPKY YCTAHOBICHHBIX 3allUTHBIX  allapaToB Ha
paboTOCTIOCOOHOCTh U COOTBETCTBHE HOMUHAJIBHBIM TOKaM.

Huxkounaii Ceua, www.iek.ru

nﬂy\i

Caut «llkona gnsa anekTpuka»

http://lelectricalschool.info/

OO0pa3oBaTeNbHBII CANUT MO IEKTPOTEXHUKE. Y CTPOICTBO, IPOESKTUPOBAHNE,
MOHTaX, HaJIaJ(Ka, SKCILTyaTalisl ¥ PEMOHT JIEKTPOOOOPYI0BaHU.
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be30macHOCTh YICEKTPUKH

['maBHOE ycnoBue O€30mMacHOW OHKCIUTyaTallud DdJCKTPUKH M OBITOBBIX
ANEKTPONPUOOPOB — HSTO TMPABWIbHBIA 3JIEKTPOMOHTAXX M yCTaHOBKa. B
00sA3aTeIbHOM MOpPSAJKE NpH BbIOOpE MpuOOpa ciaeayeT oOpaTuTh BHUMAHHE Ha
11oA00p MO HOMUHAJIAM U UCIOJIHEHUSIM B COOTBETCTBUM C MECTOM B AJIEKTPOLICIIH.
[IpaBuIBHBIN BHIOOpP HOMHHAJIOB 3aBUCUT OT CHJIbI TOKa, HA KOTOPYIO PACCUUTAHO
yCTaHaBIMBAEMOE M3/EJIME€ U BO3MOXKHOE MOTPEOJIEHHE Harpy3Ku, 3aBUCUMOE OT
HNOJKIIIOYEHHBIX 3JEKTPONPUOOpPOB, KOTOpPbIE CO3Jal0T Harpy3ky. llpu sTtoM ux
CyMMapHas noTpedisieMasi MOIHOCTb HE JI0JKHA IPEBBIIIATh UCXOIHYI0, KOTOpast
BBIYHCIISICTCS 110 HOMUHAILY PO3ETKHU.

Tak B 00bIYHOI ObITOBOM po3eTke - 310 10-16A M OH 0003Ha4aercs
HEIOCPEJICTBEHHO Ha KOPITyCe AJICKTPOYCTAHOBOYHOTO M3Menus. Bce 3ToO MOXKHO
OTHECTH KO BCEH AJICKTPUKE, KOTOPasi UCIIOJIB3YIOTCS B OBITY. BBIOMpas aneKTpuKy
HEOOXOJIMMO y4YecTh €€ Oyjayllee MeCTONojoXeHue. B momeneHusx, T1e
MOBBINICHHAS BJIAYKHOCTh (BaHHA, KyXHs), HCOOXOAMMO HCIIOJIb30BaTh JJICKTPUKY,
KOTOPBIC UMEIOT 3aIUTy OT MOBBIIIIEHHON BJIAYKHOCTH.

B  macTosmmii  MOMEHT  HWCHOJNB3yeTCsS  CHUCTeMa  KjacCU(UKAIIU
MBUIC3AIIMIIEHHOCTH W BJIAro3allMIIEHHOCTH, KOTOpas COOTBETCTBYET HOpMaM
CEI 70-1 (EN 60529). Ota HOpMa mpeanojaraer OPUCBOCHHUE JBYX3HAYHOTO
uudposoro koaa 3auuThl [P (International Protection).

Tak mpubopsl co creneHbto 3amuThl [P44 MCmonb3ylOTCs B OCHOBHOM B
BaHHOM KoMHaTe. PacimdpoBats 3TOT Ko7 MOKHO Tak. [lepBas mudpa o003HavaeT
3aIlUTy OT MOMaJaHus TBEPAbIX YACTHUI, BTOpAs 3alUTa OT TOMAa/IaHus BIIary.

OdyeHb 4YacTO B KOJIE UMEIOTCS HE TOJBKO HUQPPBI, HO U OYKBBI, KOTOPHIC
HECYT JOMOJHUTEIIbHYI0 HWH(OpMAIMIO O 3alUTE SJIEKTPUKUA OT Pa3TUUYHBIX
BHEIIHUX BO3JICHCTBUMH.

Tak xon P44 o3Havaer crueayromMe MapaMeTpbl: KOPHYC, KOTOPBIN
HCIMOJIB3YETCS B JJIEKTPUKH, UMEET OTIIMYHYIO 3alIUTYy OT MOMAJAaHUS TBEPIbIX
YaCTHII, Y KOTOPBIX IUAMETP cocTaBiseT He MeHee | mm. U ecTh 3amuTa ot OphI3T,
KOTOpBIE TTOMAAI0T Ha HETO CO BCEX CTOPOH, TJI€ MOXKET OBITh KOHTAKT IIpubdopa ¢
BJIaroM.

be3onacHOCTh AKCIUTyaTallMK JIEKTPUKH 00ECIIEUUT TaKkKe €ro IMpaBUIIbHAsA
ycTaHoBKa. Ecinu B JOME MCHOJIB3YETCsl BHEIIHSS IPOBOJKA, TO BBIKJIOYATEIH,
PO3ETKH U JIpyrue NpudOpsl TAKOTO K€ IUIaHA 3JIEKTPUK JI0JKEH MOHTHUPOBATh Ha
OCHOBaHHH, KOTOpPOE HE IMOJABEPKEHO rOpeHuro. [Ipyn HCIONb30BaHUM CKPBITOU
(BHYTpeHHE MpPOBOAKH) MPHUOOPHI CIEAyeT MOHTHUPOBAaTh B CIELHUAIbHBIN
MOJIPO3ETHUK, YacTO HA3bIBAEMbI CTAKAHOM, WJIM YCTAaHOBOYHOM KOpPOOKON H
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JOJKEH OBITh M3TOTOBJIEH M3 HEroprodyero mMarepuana. [Ipu 3ToM HE3aBUCUMO OT
TUINA TPOBOAKHU, DOJEKTPUK JOJDKEH OOECIeunuTh NPABWIBHOE M HAJEKHOE
MOAKIIOYEHUE K LeNH 3JeKTponuTaHus. JJoiKHO ObITh O0ECHEeYeHHO HaJEKHOE
MEXaHUYECKOE  KPEIUICHUE DJIEKTPOYCTaHOBOYHOIO  yCTPOMCTBA B  MECTE
KPEILJICHHUS.

B xomuate, rne OyayT HaxoOuTbCsS JI€TH, CTOUT TMPOU3BECTHU
AIIEKTPOMOHTAX 3allIUThl OT BO3JCHCTBHS OT TMOpPAXEHUs TOKOM. PebeHky
CBOMCTBEHHO Y3HAaBaTb OKPYXKAIOIIUA MHP, C OTUM CBS3aHHO HMX OIPOMHOE
TOO0OMNBITCTBO, KOTOPOE KAaK MAarHUT TSHET €ro K 3alpeTHbIM MECTaM.
CoBpemeHHbIE IIPOU3BOJIUTEIIN DIEKTPUKHU IPUMEHSIIOT pa3InyHbIE
JOTIOJTHUTENbHBIE TPUOOPHI, AJII TOTO YTOOBI MOJHOCTHIO UCKIIOUYUTH TPAaBMBbI OT
MTOPaXKEHUS AIEKTPUUECTBOM.

210 MOXKeET ObITh ycTaHOBKa Y30 mpsiMo B PO3ETKY, YTO Ja€T BO3MOKHOCTD
COKpaTHTh BpeMs HeoOxXoauMoe Ha cpabaTbiBaHuWE YCTpoicTBa. Takke
MPUMEHSIETC OObIYHAs MEXaHM4YeCKas 3allluTa TOKOMPOBOJAIIUX YacTed OT
KOHTaKTa ¢ Hapyku. Hambosnee BoCTpeOOBaHBI CErOHS CICIHAIBHBIC 3aIIUTHHIC
IITOPKH, OTKPBIBAIOIIMECS JJIsI JIOCTyHna K 4YacTsAM, HaXOISMIIUMCS O[]
HaIpsHKEHUEM TOJIBKO B TOM cllydae, €clid OyJeT MPOU3BEIECHO OJHOBPEMEHHOE
BO3JIEHICTBHE HA 00a OTBEPCTHUS PO3ETKHU.

Takoe BO3MOXHO TOIZJa, KOTJa HCIIOJIB3YETCSl BUJIKA IHTAHUS JPYTroOro
anektponpudopa. OCHOBHOE YCIOBHE 3JIEKTPOOE30NAaTHCTU TaKUX YCTPOMCTB -
3TO HX J00pOKauecTBEHHOCTh. IlpakThueckn Bce U3JENMs TaKOro IUIaHa,
peaNu3yroTCs Ha OTEYECTBEHHOM pBIHKE, JOJDKHBI IIOJHOCTBIO OTBEYATh
poccuiickuM TpeboBaHusIM Oe3zomacHOCTH. OHHM JOJDKHBI MPONTH 00S3aTENbHYIO
cepTU(PUKALNIO, KOTOpas MOATBEPAUT COOTBETCTBUE TpeOyeMbIM CTaHAAapTaM
(I'OCT P 51322-99 gnsa poszerok u 51324-99 g BeIKIOYaTesnen).
Ho xaxzaplii mokynaTenb JOJDKEH HWMEThb B BHAY, TO, YTO HCHBITAHUS IS
cepTUPUKALUU MPOXOAUT HE BCS BbITyCKaeMas MPOAYKIIHMS, a TOJbKO 00paslibl,
KOTOpbIe OTOMparoTcs AJisi ucnbiTaHus. M 310 aGCOMOTHO MPaBUIIbHO, TAK KaK MPU
UCHBITAHUAX TNPEJOCTAaBICHHbIE 00pa3libl B OOJIBIIMHCTBE CIIy4aeB MOPTATCS.
Kpome Toro, TeXHM4eCKUX BO3MOKHOCTEH OCYLIECTBUTH TAaKOM KOHTPOJb 32 BCEU
BBIITyCKaeMoM npoaykuuen y Pocrecra mpocro Her.

[ToaTOMy MOXHO CKa3aTh, UTO OMPEACICHHBIN 00pa3er] MOXET UMETh TaKHe
XapaKTEPUCTUKHU, KOTOPbIC OYIyT, 3HAYUTEIHHO OTIMYATCS OT XapPaKTEPUCTHK
oOpasia, MPONICAIIET0 HWCIBITAHUS TOATBEPKAAOIIHE cepTuduKanuo. Bps
JIY TaKe DJIEKTPUK CMOXKET CO BCEH CMEJOCTHIO YTBEPXKIATh, YTO IPOIYKIIHS
OTIPECTICHHOTO TPOU3BOAMTENS, TMpojaromieecss B Poccunm Ha  3aKOHHBIX
OCHOBaHUSX, HeOe3omacHa W3-3a CBOETo IUIOXOro kadectBa. CTOUT MPOCTO
paccMOTPEeTh  HEKOTOpPHIE aCTeKThl, OHH MOTYT OKa3aTbCs TOJIE3HBIMH
NOTPEOUTEINIO JAHHOU MPOTYKIIHH.
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Msr nmpoxwuBaem B Poccuiickoii @enepauuu, TAE€ OCYLIECTBISIIOTCS
onpeiesieHHbIe TPeOOBAHUS K PA3JIMUHBIM U3JIETUAM MOJOOHOI0 POJia, HO ClIeIyeT
y4ecTh, YTO B EBPOMEHCKUX CTpaHaX TakKXke €cTh IMOJ00HbIe TpeOOBaHUS,
COOTBETCTBYIOIIME TpeboBaHusiM B Poccun. He cTtout 3a0biBaTh, uTO TpeOOBaHUs
moJoOHOr0 pojila y HUX JEHCTBYIOT HaMHOrO JoJibliie, yeM B Poccuiickoi
denepauum.

N3 Bcero BpllI€ CKa3aHHOTO MOYKHO CHENIAaTh OIPENEIICHHBIM BBIBOI.
IIponykumsa npou3BoaWTENEd CTpaH EBpOnbl MMEET yIOBIECTBOPUTEIBHOE
KAaueCTBO, €€ YCTaHOBKA MOJIHOCTBIO OTBEYAET POCCUKMCKUM TPEOOBAHMSIM, HO €CTh
HeOoJpme «HO». B karanorax ¢gupm u3 EBpormbl, eciu uX npocMaTpuBaTh OYEHb
BHUMATEIBbHO, MOKHO BCTPETUTDH ONMHUCAHUE DIEKTPUKHU C OTMETKOU O TOM, YTO OHH
peaNM3yroTCs B CTpPaHaxX HE BXOAAIIMX B EBpoCOr03. DTO O3HA4aeT, YTO K HUM
IPEIbABISAIOTCS TpeOOBaHMs, UMEIOIINE OTINYMS OT TpeOOBaHUI Ha TEPPUTOPUU
EC n, COOTBETCTBEHHO, HE MOT'YT yJIOBJIIETBOPSITh POCCUNCKHE.

Btopoe «HO» c€OCTOMT B TOM, 4YTO YacTO €BPOIEHCKasl 3JIEKTPUKA
M3TOTaBIIMBAETCA Ha MIPOU3BO/ICTBE,
pacCIlONOKEHHOM  HE B E€BPONEHMCKHUX
cTpaHax, a B cTpaHax IOro-BocTtouHoii
A3suu. Boo011ie-To 3TO HE CTpaIIHo, ecilu Ha
NPOU3BOACTBE JAHHOM TOPrOBOM MAapKHU
OpraHu30BaH  HEOOXOJHMMBIH  YPOBEHb
KOHTpOJS KayecTBa. Tlorma uM3BECTHas
TOProBasi MapKa BBICTYIIAET OMNPEACIICHHBIM
3QJIOTOM  KayecTBa M HAJIEKHOCTH
npuoOpeTaemoit npoaykimu. Ho mpu 3tom
Y3HaBa€MOCTb u Kak CJIEICTBUE
BOCTPEOOBAHHOCTh JJIEKTPUKUA KOHKPETHOU
MapKd  OMNpPEIEICHHOIO  MPOU3BOJUTEIA
CO3JAI0T OMACHOCTh BO3HUKHOBEHUS
nojjesok. Tak Kak HaMm HE MPUXOAUIOCH
CTAJIKMBAThCS C HACTOSIIEH MOJJICIKOM,
€CTh JOCTAaTOYHAs JO0JII BEPOSITHOCTH, 4YTO
Takas BCTpEYa MOXKET IPOU30UTH. B
OOJIBIIION Mepe TapaHTHUIO MPUOOPETEHUS
KAQUeCTBEHHOW W HAJEKHOW MPOLYKIHH
MOXET JaTh KpYyIHas TOproBas OpraHu3alus, C OTJIUYHOW penyTauued Hu
MoJIyJaromiasi ToBap JMOO MPSIMO OT MPOU3BOJIUTENS, WU OT €ro O(QUIIUAIBHO
auiepa.

HUcrounuk: http://www.electrik-mos.com/
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7KM3HBb B 310Xy «OTTOPAHUSA HYJIS»

Ota He MOHOorpadus MmO JIIEKTpOTeXHHWKE. PacckazaTh o mpoliemax,
MPOUCXOIAIIUX B TPEX(Pa3HBIX IEMAX MEPEMEHHOTO TOKAa, HE HCIOJIb3Ys BECH
amnmapar COBPEMEHHOW DJIEKTPOTEXHUUYECKOW HAyKM M HE BIACTh IMPU 3TOM B
omnOKy, HaBepHOe, HeBO3MOxkHO. Ho Hekoe nmocraTouyHo rpyboe omnmucaHue
poOJIeMbl, U3 KOTOPOTO MOXKHO OyJET YCBOUTBH XOTsI Obl IJIABHBIH XOJ MBICIIH,
clenaTh MOXHO. Tak 4TO BOCHPUHUMAWTE ATy CTAThIO MPO «OTTOpaHUE HYJISH
IPOCTO KaK CBOEOOPA3HOE «IUOPETTON.

®pazy 00 «0TropaHuu HYJISH) CHBIIIAN, HABEPHOE, KK bl n3 Hac. [louemy
K€ TAMHCTBEHHBI HOJIb UMEET TCHACHIINIO BCE BpeMs oTtropath? J[Jis TOro 9ro0snl
BHECTH HEKOTOPYIO SICHOCTh B 3TOT BOIPOC, HEOOXOJUMO BCIIOMHUTH KOE-4TO U3
Kypca (pU3uKu cpeaHel IIKOIbI.

L «cpaza»
0
OnHohasHbii A
WCTOYHMK OpHodasHan
NUTaHWA : " Harpyaka
208,501 e .
[ A
220B 0B

Jlna ogHO(a3HOM LENu «HOJIb» — 3TO MPOCTO Ha3BaHUE Ui NMPOBOJHUKA,
HE HaXOJIAILIEroCs MOJ BBICOKMM IOTEHLIMAJIOM OTHOCHUTEIBHO 3eMJId. Bropoi
MIPOBOJHUK B OJHO(A3HOW Lenu HazbiBaeTcad «(a3oi» U UMEET OTHOCUTEIHHO
3eMJIM BBICOKHMI MOTEHLMAJl MEPEMEHHOI0 HaNpsyKeHUs (B HAIIel CTpaHe yaiiue
Bcero 220 B). Huxkakold TeHAGHIMM K OTrOpaHu0 OJHO(MA3HBIM HOIb HE
MIPOSIBIISIET.
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Pa3a L.
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[TepemeHHBIE TOKK KaXA0W (Pa3bl B TPEX OJWHAKOBBIX HATPY3KaX CABUHYTHI
o ¢a3ze POBHO Ha OJHY TPETh W B HJcAI€ KOMICHCUPYIOT APYT APYyTa, MOITOMY
Harpy3ka B TakOM cxemMe OObIYHO Ha3bIBaeTcsi TpEX(azHOUW COCpPeaOTOUYECHHOU
Harpy3kou. IIpu Takoi Harpy3ke BEKTOpHas CyMMa TOKOB B CPEIHEN TOYKE paBHA
Hyn0. HyneBoll mpoBOA, MOAKIIOUEHHBIA K CPEIHEH TOYKE, MPAKTUYECKHA HE
HY)KEH, T. K. TOK 4epe3 HEro He Te4yér. He3HauuTenbHbI TOK MOSBISETCA TOJIBKO
TOT/Ia, KOTJa Harpy3kd Ha KaxJa0i (a3ze HE MOJTHOCTHIO OJMHAKOBBIE M HE
IIOJTHOCTHIO KOMIIEHCUPYIOT JIPYyT Apyra.

WU  nedicTBUTENbHO, HAa  MPaKTUKE MHOTHME  BUABI  TPEX(Qa3HBIX
YeThIPEXKIIBHBIX Ka0enei UMEI0T HyJIeBYIO KTy BJIBOE MEeHbIlero cedenus. Her
CMBIC/Ia TpaTUTh JEeQUIHMTHYIO ME€Ib Ha MPOBOJHHMK, IO KOTOPOMY TOK
MpaKkTU4YecKHu He Te4€T. HuKakoil TEeHACHIMHU K OTrOpaHuIo TpEX(a3HbIi HOJIb MpU
Tp€x(da3zHOl COCPETOTOUYCHHON HATPY3KE TOXKE HE MPOSIBIISECT.

Uyneca HauyMHAIOTCSA TOTJa, KOrja K Tpéxda3zHbIM IENsSIM IMOAKIIOYAOTCS
onHoda3Hple Harpy3ku. Ha mepBwIif B3MISA 9TO TOT K€ CaMbIid CiIydaid, HO €CTh
OJIHO MajieHbKoe orimune. Kaxmas omHodasHas Harpys3ka IpeicTaBisseT coOoi
COBEPIIIEHHO CIyYallHO BBIOPAHHOE YCTPOMCTBO, T.. OMHOGA3HBIC HATPY3KH HE
OJVWHAKOBBIC.

['nmyno gymaTh, 4TO pasinuyHble OAHO(a3HbIE MOTpeOUTENU Bceraa Oymy
noTpeOsATh OAMHAKOBBIM TOK. OmHOodasHble HArpy3ku B TpEXdasHBIX IEMIx
BCErJa CTApalOTCd MaKCUMaJlbHO MPHOJIM3UTh K TpEx(da3zHbIM Harpys3kaMm. ITO
O3HAYAEeT, YTO MPHU MOJKIIOUECHUN OJTHO(DA3HBI; TOTpeduTeNel B TpEXda3Hylo CeTh
X CTaparoTCsd TaK pachpeaeauT! Mo MOIIHOCTH IO pa3HbIM (pa3zam, 4TOOBI Ha
Kakayro ¢dasy npuxoauiaachk IMPUMEPHO OJWMHAKoOBas Harpy3ka. Ho moiHoro
PaBEHCTB: HUKOT/Ia HE IOCTUTAETCS U MOHATHO movyemy. [loTpeburenu ciydaiftHpIM
o0pa3oM BKJIIOYAIOT W BBIKIIOYAIOT CBOE JIIEKTPOOOOPYIOBAHUE, TEM CaAMBIM
MIOCTOSTHHO MEHSISl Harpy3Ky Ha CBOIO (hazy.
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B pesynbrare monHONM kKommeHcanuu (a3HbIX TOKOB B CPEIHEH TOYKE
NPAKTUYECKH HUKOT/IA HE MPOHMCXOAMT, HO TOK B HYJIEBOM MPOBOJIE OOBIYHO HE
JIOCTUTAET CBOETO MAaKCHMAJIHbHOTO 3HAYECHHSI, PABHOTO CAaMOMY OOJIBIIIOMY TOKY T10
onHout u3 ¢a3. To ecTs cuTyanusi HEMPUATHASA, HO TIpeAcKazyemas. Bes mpoBoaka
paccunTaHa Ha HeE€, W OTropaHus HyJs OOBIYHO HE MPOUCXOIUT, a €CIU U
MPOUCXOJUT, TO KPalHE PEIIKO.

Ycnoeue: R1#R2#R3

— = =3 —

[=d 1,41 20
I <i

max ~ 0 mEs

Takas curyanus cinoxunach K 90-m rogam XX Beka. UTo ke U3BMEHWIOCHh K
3TOMY BpeMeHH? B 00MXOJ MMPOKO BOUUIM MMITYJbCHBIE MCTOYHHUKH MUTAHUS.
Takoll HMCTOYHMK NHUTaHUS TPAKTHUYECKHM Y BCEM COBPEMEHHOW OBITOBOM
annaparypsl (TeJIE€BU30pOB, KOMIIBIOTEPOB, PaIUONPUEMHHUKOB U T. 1.). Bech Tok
TaKOTr0 MCTOYHHUKA MPOTEKAET B TEUYEHHUE TOJBKO OJHOW TPETH MOJyIEpUuoAa, T.€.
XapakTep NOTpeOJieHHs] TOKa OYeHb CHJIBHO OTJIMYAeTCs OT Xapakrepa
noTpeOJIeHHs TOKa KJIaCCUYeCKMMHU Harpy3kamu. B pesynbrare B TpéxdazHoi cetu
BO3HUKAIOT JIONOJIHUTEIbHBIE HMIYJIbCHBIE TOKH, HE KOMIIEHCHUPYIOLIUECS B
cpenHeil Touke. He 3a0ynpre mpubaBUTh K 3TOMY HEKOMIIEHCHUPOBAaHHBIE TOKH,
BBI3BaHHBIC HAJMYUMEM OAHO(A3HBIX HArpy3ok B TpéxdaszHoil cetn. B Takoi
CUTYAIlMH 10 HYJIEBOMY MPOBOJY YaCTO TEUET TOK, ONM3KUN WU MPEBBIIIAIONINAN
camblii OONBIION TOK OJHOW W3 (pa3. ITO W €CTh YCIOBHS, OIAroONpuUsSTHBIC IS
«OTTOpaHHUS HYJISD.

[IpoBogHukn B TpéxdaszHbIX KaOeNsIX HMMEIT OJMHAKOBOE CEYeHHUE,
pPacCYUTHIBAEMOE COITIACHO MAaKCUMAJIBHOW MOIIHOCTU HAarpy3KH, CJIE€I0BAaTEIIbHO,
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HYJICBOM MPOBOJHHUK HMMEET TAaKOE K€ CEeYeHWe, Kak Hu Jo00i u3 (a3HbIX
IIPOBOJIHUKOB, a TOK YE€pPE3 HETr0 CEroJHsI MOXKET Te4b OOJBIINI, UeM uepe3 1000
(da3ubiii mpoBogHUK. [loyyaeTcs, yTo HyJlIeBOM MPOBOJHUK PabOTAET B YCIOBHUAX
IIEPErpy3KH, U BEPOATHOCTh €TI0 OTTOPaHUsI BO3PACTaET.

Ycnoswe: R1#R2 % R3

—_— = = —F

I=i +i,+i #0

[
max ~ o nma

Tak B 90-x rojax Impouuioro B€Ka Mbl HC3aMCTHO AJIA CaMUX celst BCTYIIUJIN
B OJ3IIOXY «OTropaHust HYJISI». C KaXXJIbIM }IHéM cuTyanus BCE yXyamacTcCs.
BBICOKYIO BCPOATHOCTL «OTTOPAHHA HYJILI» HCO6XO,Z[I/IMO YUYUTBIBAaThb W IIPH
IIOCTPOCHUHA ,I[OMaHIHeﬁ QJICKTPOIIPOBOJKH.

Hcrounuk: http://www.svetmontage.ru/

HNurepuer-xypHan '"Juekrpuk HWHo': craThu, coBeThl, MoJe3HasA
uHdopmanusi, uHTEepecHble ¢aktbl. CallT ang Jgojaeld, KTo Mo pojay CBoe
JESATENBHOCTH CBSI3aH C MPAKTUYECKOUN DJIEKTPOTEXHUKOM, a TaKKe MJIA TeX, KOMY
INPUXOJUTCS CTAIKUBATHCSI C HEN MO0 HEOOXOUMOCTH.

Ha caiite B odeHb AOCTYNHOW U MOMyJIsipHON ¢dopme paccKa3bIBaeTcsl O
croco0ax W MpUeMax PEMOHTA JIOMAITHEH JIEKTPOTEXHUKH, MOHTa)XKE M PEMOHTE
KBapTHPHOHN 3JIeKTpONpoBOAKHA. OMBITHBIC AJIEKTPUKU TOJETATCA ¢ Bamu cBomM
OTIBITOM, JTaayT IIPAKTUYCCKUC PEKOMEH/IAINH, pacKporoT CBOHU
npodecCHOHANBHBIE CEKPeThl. 37ech BBl Takke Haiijiere OYeHb MHOTO
WHTEPECHBIX PACCKa30B O TMEPCICKTHBHBIX HAMpaBICHUSX B  Pa3BHTUHU
ANEKTPOTEXHUKH, y3HaeTe 00 UCTOpUYECKUX (haKTaxX, MOBECEIUTECh, MOObIBAB HA
CTpaHUYKe ¢ "3neKkTporoMopoM".

URL.: http://www.electrik.info
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3amura KBaAapTHUPHI OT NepPeHANIPAKECHU A

MepBI o 3amuTe HUMYHICCTBA OT OTropaHud HOJA M KaK CJICACTBUC
IMOBBIICHHOT'O WJIM ITOHMKCHHOI'O HAIIPsKCHUS CTAHOBATCS BCC Ooiee AKTyaJIbHbI
HC TOJILKO IJIA TE€X, KTO JKUBCT B CTAPOM KUJIOM (1)OHI[€, HO M, KaK 3TO HHA CTPAHHO,
IJIL TEX, KTO BJIAJACCT KBAPTHUPAMH B HOBBIX JOMAX.

HOCMOTpHTe BHHMMATCIIBHO Ha 3TH JOMa:

He y3naere, Her? Hy 3TO B mpuHIUIIE HE TaK yXX M BaxHOo. Bamum
ANEKTPONIPUOOpaM U OBITOBOM TEXHUKE, KKIbIH JCHBb, KX Yac, KaKIyIO
MHHYTY YTPOXAaeT OMaCHOCTh BBIXOAA W3 CTPOS OT MEPEHANPSHKEHUS] MPUUUHOU
KOTOPOMY OTCYTCTBHE OOCITY>KHBAaHHSI IKCILTYaTHUPYIOIEH OpraHu3aiuei, KoTopas
U ¥ JIOJDKHA Obl, HO TPAJUIIMOHHO HUYEro HE JENaeT U MOJIHBIM W3HOC CeTeH, U
MHOTOKPATHO BO3POCIIKE HArpy3ku. Mor ju XoTh KTO HH OY[lb, JIET COPOK TOMY
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Ha3ajJ, MPEACTaBUTh, YTO B KaXJOW KBApTUpE OyHeT 3JIEKTPUUYECKUN YaANHUK,
CTUpalbHas MalllMHA, LBETHOW TEJIEBU30PD W HE OAWH, JABYXKaMEpPHBIN
XOJIONWIBHUK HAKOHEI, a BEIb IOMHMO JTOrO €CTh €II€ U MHKPOBOJHOBKH WU
Ko(eBapku M MOCyAOMOEYHbIE MAIIMHBI, Ja MHOTrO 4ero emie. K Tomy e MHorue
KWIbIbI, C JIETHUM, MECAYHBIM, OTKJIIOUEHHEM XOJIOJHOM BOJIbI, OOprOTCA
YCTAaHOBKOHM BOJOHAarpeBaresieid. DJIEKTPOIPOBOJKA IIOIPOCTY HE PACCUMTAaHA Ha
TaKyl Harpy3kKy ¥ paHO WIM IO3JHO BBIXOJAUT U3 CTPOS — 3TO Ha CTO IIPOLICHTOB
OyJieT He TapaHTUHHBIN CITy4ail /Il Baliei ObITOBOW TEXHUKHU.

Kaxk otropaer HOmb:

—@ 2'?0 —@ 380

e

PEM ABC PEM ABC

C 5eBoil CTOPOHBI PUCYHKA MOKa3aHa paboTa ceTH, a C MpaBoOi aBapuiiHas
CUTYyaIlUs, KOTOpasi, K COKaJICHUIO, HE SIBJISICTCSI TAKOM YK OOJIBIIION PEIKOCTHIO.

Otkyna mnosBasiercs 3807 TyT Bce mpocTo, XOTh Ha CaMOM Jielie 3TO
ycinoBHOCTh. OnHA (asa, yepe3 Harpy3Ky, 10 y4acTKy IeNH, KOTOPBIK 0 aBapuu
OBLT HOJIEM, BCTPEYAETCS C IPYTOM — TaK MOIY4YaeTCsl M MOBBIIICHHOE, a TAE TO, U
MOHW)KEHHOE HamNpspDKEHUEe, HalpuMep B TOM Cilydae, KOrja 4epe3 pO3ETKHU
MOJIYYarOTCs  MOCJIEIOBATENbHO TIOJKIIOYEHbl 3JEKTPOYAHUK M  TEJIEBH30p,
MepBbIi OyAET U30 BCEX CHJI CTapaThCsl 3aKUIMETh, @ BOT JIJIs1 BTOPOTO, TOHUKEHHOE
HaIpsDKEHUE MOXKET OKa3aThCs (paTaibHBIM.

O6e3onacuth ceOst OT HEMPUATHOCTEHN C AIEKTPUUESCTBOM MOKHO M CIENaTh
TO COBCEM HECIIOKHO U HEJIOPOTO.
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Pene MmunnmManbHOrO 1 MaKCUMAaJIbLHOTO HaIpsAKCHUA

a fl@l reTiy &3

R P L

Ha ¢ororpadun 3a mudepxoit 1, kBapTUpy 3aIIUIIAET pelie HAMPSKCHUS
Pecanta A3M (s y>ke mucan o HeM panbiiie) BooOiie ke, 3aHuMasch KBapTUpamH,
s BCEM CBOMIM KJIMEHTaM, PEKOMEHIYI0 YCTaHOBUTH IMOJO0HOE pese, XOTsS Obl B
MUHAMAJIEHOM KOMITJIEKTE 3JIEKTPOOE30IMacHOCTH.

CyuiecTByeT HECKOJIBKO PEIIEHUH 3alllUThl IPOBOAKUA OT MEpEHANPSKEHUS,
KaKue TO U3 HUX paboTaloT aBTOMAaTHYE€CKH, MHOTHE OMPOOOBAaHBI MHOIO JIMYHO, a
HEKOTOpbIe ycremHo npuMeHensl oosee 30 pa3! O00 Bcex 3THX YCTpOMCTBax U
MPaKTUKE X MPUMEHEHUS 5 TOCTaparoCh PaccKaszarh B Onmkaiiiiee Bpems.

Auiekceit ITmuyrun http://www.masterwire.ru/
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Ilouck 1 yCTpaHeHHEe HEUCIIPABHOCTEN B
CKPBITOM JICKTPOIPOBOAKE B
KBapTHpeE

HencnpaBHOCTE 3JEKTPONPOBOAKKA B KBAapTUPE B KaXKJIOM KOHKPETHOM
cllyyae pasHble, HO MOXHO HUX pa30uTh MO TpynmnaM U K KaxAOW TIpymnme
IIPUMEHSTH ITOX0KUE METO/IBI OTBICKAHUSI U UCITPABIICHHUS.

Kakue ObIBatoT mocneACTBUSI HEUCIPABHOCTEN B AJIEKTPONPOBOKE: l 0e- HeT
¢da3bl,20e- HET HyJs, 3The-HET HU (a3bl HU HYJs, 40€-UCKPEHHE, S0€- KOPOTKOE
3aMbikaHue ( DTO BCE CIIEJICTBUE IJIOXOTO KOHTAaKTa B COCIWHEHUSX IPOBOJIOB,
IJIOXOM  W30JALMM, OOphiBa MPOBOJA, JUOO TMeperpy3ka  dAIEKTPOCETH,
MOBPEXKIEHUU [TPOBOJIA ).

DIIEKTPOINPOBOJKA JENAETCSA HA JOCTATOUYHO JOJTUI CPOK U, IO3TOMY, JaXKe
€CJIM OHA AJFOMUHUEBAs], MPAKTHYECKH HUKOTIa caMa 1o cebe He 00pbhIBaeTCs, U He
3ambpikaer. B 50 % ciyyaeB Bce HEUCIPABHOCTH MPOUCXOASAT B MeECTax
COEJIMHEHHUSI DTIEKTPOIPOBOIOB MEXTY COOOH, TAKUX KaK:

® B pacnasiHHbIX KOpOOKax;

® B COCIMHEHUU IPOBOJAOB B DJEKTPUUECKUX pPO3ETKaxX (PO3ETKH HAYT
nuierdom);

e B BBIKJIIOYATEIISIX (B MECTaX HABECKU JIIOCTp, Opa);

e B JeKTpoumuTe (B NPHUCOCAMHEHWUM TIOBOJOB K aBTOMATHYECKUM
BBIKJTIOYATENSIM, B HYJIEBOU IIMHE).

Kak roBopuT IMOCJIOBHIIA — I'JI€C TOHKO TaM H pBéTCfI. DTO OTHECEM K
IICPBOMY KJIACCY HCUCIIPABHOCTH.

Ko BTOpOMy Kiaccy HEWCIIPAaBHOCTH, JJIEKTPUKH B KBAPTHUPE, OTHOCUTCS
HEHUCIPABHOCTH, CBA3AaHHBIE C MEXAHUYECKUM BO3JCHCTBUEM HA DJIEKTPOIPOBOJ B
MECTax CBEpJICHMS], JTOJIOJEHUSI CTEH, YCTAHOBKM IUIMHTYCOB, HAaBECKM KApPTHH,
JIIOCTP U T.[.

Kak roBoputcs, HE MeETICh MOMACTh B S0JOYKO. DTH HEHUCHPABHOCTHU
npoucxodar B 30 % ciryyaes.

TpeTuit Knacc HEMCIPABHOCTH JIEKTPUKU — CAMbIN PEAKHAN, TPOUCXOAAIUN
B 20 % cnyyaeB. HeucnpaBHOCTh MPOUCXOIUT U3-3a OOphIBA WM 3aMbIKaHUS
AJIEKTPOIIPOBOJIa B CTEHE. DTO MOXKET OBbITh CBSI3aHO C OOJNBIIONW 3IIEKTPO-
Harpy3kou (3TO JIOJKEH OrpaHUYMBAaTh aBTOMATUYECKHUM BBIKIIOYATENb, €CIH OH
UCIPaBEH, U BepHO BbIOpaH). Mnu 3T0 CBsI3aHO € pacChINAIOUIMMUCS, CTapbIMU,
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ATFOMUHUEBBIMU TIpoBosiaMu. Ho, Kak MpaBuiio, MAaHHBIN BUJ HEUCTPABHOCTH --
HEKAUYeCTBEHHBI DJJICKTPOMOHTAX. DTO TOPadOTAIM TOpE SJIEKTPUKH, KOTOPHIC
AIIEKTPOMOHTAX KBApTHUPHI OCYIICCTBISUIM CITYCTS pyKaBa. BbII TPOJIOKEH HE
CEepTHU(GUIIMPOBAHHBIA WM  TOBPEXKIACHHBIM IMPOBOJ, OBUTM  MPOW3BEICHBI
COCIMHCHUS TPOBOJIOB 0O€3 paclasHHBIX KOPOOOK B CTEHE, HEKAYCCTBEHHBIC
KpeIUIeHUs mpoBoja. Bece 310 MokHO Ha3BaTh HecoOmoaenneM HopMm CHull mmst
MPOKJIAJIKK DJEKTPONPOBOAKUA. DTO caMmblii OMacHbIM BHUJ HeucrpaBHOCTH. Ee
TpyJIHEE BCEr0 OOHAPYXKUTh (TOJBKO CIENUATBHBIMU TpHOOpaMHu) U TpyJHEE
UCIpaBuTh. VcnpaBieHne Bcerja CBS3aHO C JIOJOJEHUEM CTEH, MOTOJIKOB U T.JI.
[Tocne »Toro Bceraa HamO YTO-TO 3aMa3blBaTh, IEPEKPAIINBATH, IEPEKIEUBATH, TO
€CTh TPATUTHCSI HA KOCMETHYECKUI PEMOHT.

[lepBoHauanbHO, KOTJa BBl HE 3HAeTe, I/I€ HAXOAMUTCS HEHCHPABHOCTH B
AIIEKTPOIPOBOJIKE, MIPEANOIAraeM MEePBYI0 U BTOPYIO TPYMITy HEMCIPABHOCTH, TaK
KaK OHH Yalle MPOUCXOJSAT.

OcMmarpuBaeM Bce BHU3yaJbHO, HET JM 3aTEMHEHHA B pO3€TKax,
BBIKJIFOUATENAX, JIOCTpaxX. 3HAIOIIMNA MacTep 3JIEKTPUK BCErjaa CIPOCHT, Kakue
CTpPOUTENbHBIE PaOOThl MPOU3BOAWINCH B IEPUOJ HEUCHPABHOCTH (HaBECKa
KapTHUH, JIOCTP, Opa, CBEpJIEHUE CTEH, YCTAHOBKA IUIMHTYCA...H T.1.). Bo3M0OXHO,
HEUCIIPAaBHOCTh CBSI3aHA C 3TUMH JCHCTBUSAMH. 3aT€M OJJIEKTPUK 3arjisHET B
ANEKTPOLIUT, yOEIHUMCs, YTO BKJIOYEHbl BCE aBTOMATHUYECKUE BBIKIIOYATENH,
Belylre B KBapThpy. Eciau Hudero He 0OHapy»XeHO, MpeJIosaraeM
HEUCIIPAaBHOCTh NIEPBOU TPYIIIIHI.

Jlist Toro 4TroOBl HAWTH HEWCIPABHOCTH TEPBOW TPYIIIBI, HAJAO 3HATH U
MPEJICTABIATh, KaK OCYIIECTBISIETCA AJEKTPOMOHTAX B KBAPTHUPE, OTKYJa M KyJda
JOJDKHBI WATA T€ WIM WHBIE SJEKTponpoBoja. Kakue nelcTBHS OKa3bIBAIU
AIEKTPOMOHTAXHBIE PAOOTHI HA BaIllM CTEHBI, IO U MOTOJIOK.

Kak nmnpaBuino, HEHCOPAaBHOCTH  MPOUCXOJAT,
OOBIYHO CO CTapOM AIEKTPONPOBOAKOM. PaccmoTpumM, Kak
UIYT DJIEKTPUUYECKHE NPOBOAA B cTapbix nomax. [lo sToun
CXEM€, OCYUIECTBIISIETCS BJEKTPUKA KBAPTUP, B CTAPBIX
JIOMax U B HOBBIX MYHULIUNIAIBHBIX JOMAaXx, I'/I€ TPOKJIaIKa
Kabens y)Ke clenana.

B crapeix pgomax, Ha JIECTHHYHOW KIIETKE B
JIEKTPOILIUTE, CTOAT BAa ABTOMATUYECKUX BBIKIIOYATEIIS
(ecmu  ecTh  anekTporudra, Torga  Tpu). OnuH
ABTOMAaTUYECKUU BBIKJIIKOYATEIb CTOUT HAa CBETOBYIO
rpynmny (Ha Bce JIaMIIOYKHM) JPYrol Ha pPO3ETOYHYIO
rpynimy (Ha BCe PO3ETKH).
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[Ipoknanka kaOensi, Ha CBETOBas TPYMMY, OCYUIECTBIACTCS IO IOy
BEPXHEr0 3Taxa, B CTSDKKU. (LIEMEHTHO-TIECOYHBIA pacTBOp Ha moiy). pyrumu
CJIOBaMHU, STOT MPOBOJ MPHU CTPOUTEIHCTBE MPOKIIAJIBIBATN OT AJICKTPOIIUTA B
BEPXHIOIO KBapTUPY, TaM MO MOJIy €ro MPOKIaJbIBAIM O TOIO MECTa IJI€ CTOUT
BHM3Yy OJMXKaWIMiA  BBIKJIIOYATENbh, MPOOMBAJIOCH OTBEPCTHE, CITYCKaJCs
NUTAIOIIMN MPOBOJ, JO NEpBOM pacmasHHOW KOpOOKH. (OHa pacrosiaraercs B
KOpHUJOpe TpU BXOoJ€ B KBapTupy) Jlamee oT 3TOM KOPOOKH 3JIEKTPOIPOBOIKA
UJIET, TAKXKE IO MOy BEPXHETO 3Ta)a, /10 JIIOCTPbI, U JI0 CIECAYIOIIEH paciassHHON
KOpOOKH(OHA pacroioKeHa HaJ BBIKIIOUATeNIeM BaHHBI, TyayeTra, KyxHu). Jlamee
AJICKTPOIPOBO YKJIAIBIBAIOT I1I0 KOMHATaM TaKuUM ke crocoboMm. B Mecrax
PACITOJIOKEHUS PacIassHHBIX KOPOOOK M JIFOCTP TakKyKe IMPOOMBAETCS OTBEPCTHS, H
AIEKTPOIPOBOJI CIycKaeTcsl BHU3. M3 pacnasstHHON KOPOOKU MPOBOJ CITyCKAETCS A0
BbIKJIIOUaTeNns. Pacnasinnas kopoOka Haxoautest 10-15 cM, OT moToJika, Ha CTEHE.
Kaxk npaBuiio, oHa pacnoioxeHa, HaJl BHIKJIIOYaTEIeM.

Ecnu Ha BepxHEM 3Ta)ke HUIET PEMOHT, U pabodyre CHUMAIOT CTSIKKY, OHH
MOTYT MOBPEIUTH Balll MPOBOJ], KOTOPBINA JICKHUT Y HUX Ha TMOJIy. ITO TOKE CTOUT
yuuThiBaTh. HeoOxomumo mpenynpenuts padouyux, yToObl OHM HE 3a7€NId Ballld
MPOBO/IA.

Pozerounas rpynna uaer 1o nojy Ballei KBApTUPHI O] CTAXKKOU (0T OAHOU
po3eTku a0 npyroi). Ilepas po3eTka, K KOTOPOM MPUXOAUT AIEKTPOIPOBOJIKA, OT
IIMTa HAXOAMUTCS B ONMMXKalieM K A3TOMY LIUTY nomenieHuu. OT 3TOH pO3eTKw,
MOHTaX KaOess, OCYIIECTBIsIeTCS N0 Apyrod Omvpkaliuell po3eTku, IO MOy, B
cTspkke. OOBIYHO OHA pacHojlaraercs Ha IMPOTHUBOIOJOKHON CTEHE, U IMPOBOJ
IPOKJIAJBIBAETCS IO KpaTyailleMy pPAacCTOSHHMIO MEXJIYy HUMH. 3aTeM, OT 3TOH
PO3ETKH IPOCBEPJIECHO OTBEPCTHE B CTEHE, W MPOBOJ MOMAZaeT B JpPyroe
IIOMEILEHNE, TJ€ CTOUT CIEAYIOIas po3eTka U T.1. KOHEUHO, 3JeKTpruKa KBapTUp
U JIOMOB, OCYILIECTBIIIETCA OJHMHAKOBO, 332 MCKJIIOYEHUEM ‘‘XHUTPBIX~ MacTEpOB
JJIEKTPUKOB, OCYILECTBIISBIINUX DJIEKTPOMOHTAXK.

K xOoHEUHOI po3eTke MPOBOJ MOAXOJIUT TOJBKO OJWH. B 3TOM po3eTke, Kak
IIPAaBUJIO, MEHBIIIE BCETO HEUCIIPABHOCTH.

[IpencraBnss, Kak UAET, JJIEKTPOIIPOBOJIKA B KBAPTUPE U, BUIS MMOCIIEICTBUS
HEHCITPABHOCTH, MOYKHO MPUCTYIATh K MIOUCKY CAMON HEHUCIIPABHOCTH.

Hanmpumep, HeucnpaBHOCTb B cBeToBo rpynne. I[lpu BriIroyeHHOM
aBTOMaTe€ HE TOPUT BECh CBET B KBapTUpE. 3HAUMUT, HEUCIPABHOCTh JUOO B
AJIEKTPOILUTE, IMOO B EPBOU paclassHHON KOPOOKe.

OTKppIBaEM 3JEKTPOIIUT M CMOTPHUM, MOCTYIAET JIM Ha 3Ty Tpynmy, Iie
HaxXOAWTCS  HEUCIIPABHOCTb, HampsbkeHue. lIpoepsem  Tecrepom, win
KOHTPOJIBHOM JIaMIIOYKOM. Jlydllle jJaMIIO4Kol, OHAa WJIA TOPUT, WJIM HE TOPHT.
IIpoBepsaTh HaAnoO 1POBOAA, yXOoAsAlME B  KBApPTUPY, TO €CTh, IIOCIIE
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aBTOMATHYECKOTO BBIKIIOUatens. [IpuiioKUTh KOHTPOJBHYIO JaMIIOUYKy, OJHUM
KOHTAKTOM, K HM)KHEW 4acTW aBTOMAaTa, OTHOCSIIMMCS K HEUCIIPABHOU rpymnme, u
Ha HyJeByl mmuHy. Hamo oOs3aTenbHO MOpHKacaThCsi K OTOJICHHBIM KOHIIAM
npoBoAa. Tak Kak HEUCIPABHOCTh MOXET OBITh KaK BO BKJIOUYEHHOM
aBTOMAaTHMYECKOM BBIKJIIOYATeNe, TaKk M Ha HyjleBod mmHe. Ecnu Tam
HEUCIIPABHOCTH HET, TO UJEM K MEpPBOM CBETOBOM pacmaiike W MpPOBEPSEM TaM.
[Toutn Bcerna HEMCHPABHOCTh HaXOAWTCS. Eciiv HampsbkeHWe HE MOCTyHaeT Ha
Hee, 3HAYUT, 110 JOPOre MPOou30IiIes 0OpbIB, YTO OYEHB PEJIKO.

Ecnu He ropuT 4acTh OCBEUIEHUS, HAIPUMEP, HE BKIIKOYACTCS JIIOCTPA B
KOMHATe, TO CO IUTA MOCTYMAaeT HANpsKEHUE, Ha TIEPBYIO PACIasiHHYI0 KOPOOKY
MOCTyNaeT U Ha BTOPYIO MOCTYIAET, 3HAYUT, HEUCIPABHOCTh MOXET ObITh, KaK B
JIOCTPE, TaK U B BHIKIIIOYATEIIE, B paCHassHHOW KOPOOKE HaJl BHIKIIFOYATENIEM, WU B
npeabIIyIed pacnassHHON KOpoOKe, OTKyja MOCTynaeT nuTaromuil nposoa. [lpu
ATOM HEUCIPABHOCTH, CJEAYyET CHadajla, IpPU BKJIOUYECHHOM BBIKIIFOUATEIIE,
OPOBEPUTh KOHTAKT MPUXOMSIIETO Ha JIIOCTPY MPOBOAA C CaMOM JOCTPOM.
IIpoBepuTh MOXHO KOHTPOJBHOW JIAMIIOYKOM WM TecTepoM. HewncmnpaBHOCTB €
OOJBIION BEPOATHOCTHIO OOHApykuBaercs. Eciiu HampsskeHHe He TOCTYIIAeT,
CHAMAaeM BBIKJIIIOYATEIIb M CMOTPUM, €CThb JIM B HEM HEUCIPABHOCTb.
HewcripaBHOCTB ¢ GOJBITION BEPOSATHOCTHIO OOHAPYKUBACTCS B 3TUX COCTUHCHHUSIX.
Ecnu Ttam Bce HOpManbHO, MPUAETCS MOCMOTPETh B pacHasHHOW KOpPOOKE Hall
BBIKJIIOUATENEM. ECIM M TyJa HE MOCTYMAET HANPSIKEHUE, TO NPUAETCS WCKATh
NPEAbIYLIYI0 paclassHHYI0 KOpOOKY, MOXET HEHCHPaBHOCTb B HeW. Takum
o0pa3oM, D3JEKTPONPOBOJAKA, B CBETOBOM Tpymme, pPACKPHIBAET HaM CBOU
HEHUCITPABHOCTH.

Ecnu HemcnpaBHOCTh B PO3ETOUHOM TpyIine (He pabOTarOT BCE PO3ETKH),
TaK)Ke KaK U B CBETOBOM, HEUCIIPABHOCTh MOXKET OBITh KaK B IIUTE, TaK U B TIEPBOI
MUTAIOMEed po3eTke. B snexTpommure mpoBepseM TakkKe Kak U B TPEIbLIYIIEM
ciydyae. 3aTeM HIAEM K TMPEArnojaraéMold MUTAIONMEH PO3ETKA U TMPOBEpPSIEM
HaJIM4Me HampspkeHue Tam. Ha 3Ty poseTky camas Oombinas Harpy3ka u
OOJBIITMHCTBO HEUCTIPABHOCTH MPUXOIUTCS HA HEe.

Ecnu y Bac He paboTaeT 4acTh po3€TOK, HallpUMeEp, Ha KyxHe padoTaroT, a B
KOMHATe 3a CTEHOM HET, 3HAUUT, HAIIPSDKEHUE HA PO3ETOYHYIO IPyIITy IOJAETCS U
HEUCIPAaBHOCTh MOXET ObITh Kak B HepabOTalolUX pO3eTKaX, TaKk U B
paboTarorieil po3eTKe 3a CTEHON Ha KyXHe, IOTOMY YTO MUTAaHUE MPUXOJUT OT HEE.
ITonck HeucrpaBHOCTH JIy4ylle Hadath ¢ Hee. [IpoBepsem HanpsKeHHe Ha HEM Tak,
4YTOOBI CHayaia KacaThCs JABYX NPHUXOISIIUX MPOBOJOB, & TOTOM ABYX KHII (HYJIsA
1 ¢a3bl) yxoaduero npooja. KoHTakT Mexay mpoBOJaMU MOXKET ObITh OKHCIIEH
U DIJIEKTPOTOK 4Yepe3 3TOT KOHTAKT MOMKET He Teub. EcCaM OJuH M3 MEIHBIX
MIPOBOJIOB MOKPBUICS 3€JEHBI0, 3HAYUT, OH OKucawica. HeoOXxoaumMo 3auncTuTh
MPOBOJIa U 3aHOBO MOATSAHYTh KOHTAaKThbl B po3eTke. Eciii HanpsKeHue yXOIuT B
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KOMHATy, TO UJIEM B Hee, pa30hpaeM PO3ETKH B KOMHATE M HMILEM HEUCIPABHOCTb
taM. HeucnpaBHOCTB CKOpEM BCEr0 HAXOUTCH.

Ecnu HampspkeHue TIe-TO €CTh, a TyjAa, KyJda HY)KHO HE MPUXOIUT, TO
OTHOCHMM 3Ty HEHCIPAaBHOCTb K TpeThbel rpymme. Hamo nmbo uckate oOpbIB
MIPOBO/IA CIICIIMAILHBIM IIPUOOPOM, TTIOTOM pa3aaIONIMBaTh 3TO MECTO U COCAUHSITH
MOBPSXKIAEHHBIC IPOBOJA, JHMOO IPOKIAAbIBATh HOBBIM IPOBOA  MEKIY
paboraromeli W HE paboTaromeid po3eTKaMu, pachasHHBIMH —KOpPOOKaMH,
DJICKTPOIIUTOM.

BTopoii B HEHCIPABHOCTH, €CIIM €r0 HE OOHAPYKWJIM BU3YaJIbHO, TOXKE
npuaéTcs uckaTh npubopoM. Mcnpapnenue e€ Takke TpeOyeT pa3ioiOWTh 30HY
MTOBPEXKJICHUS IPOBOJIA, TaK YTOOBI MOKHO €€ HCIIPAaBUTh, 3aTEM BOCCTAHOBHTH BCE
Kak Obu10. JIMOO MOXHO MPOBECTH HOBBIM IPOBOJ BMECTO IOBPEKIEHHOTO
nmpoBoaa. HamGoupine BcTpedaromuyecs: MOBPSKACHUS MPOBOJA MTPOUCXOAT MPHU
MIPOCBEPIMBAHUY CTEHBI, IJIs KPETUICHUS TUIHHTYCA.

KopoTkoe 3aMblkaHHE B 3JIEKTPOIPOBOJIKE,
IPpU  KOTOPOM  BBIKJIIOYAETCS aBTOMATHYECKUI
BBIKJIFOYATENIb, 4Yallle BCETO, IPOUCXOIUT TIPHU
MTOBPEXJAECHUH NTPOBOJA. Takke OHO MPOUCXOIUT B
COCIMHEHUAX: B PpO3ETKAaX, B JIIOCTpax, B
pacnasiHHbIX  KOpOOKax. Pexxe  kopotkoe
3aMbIKaHHE TMPOUCXOOUT B crTeHe. Kopotkoe
3aMbIKaHHE€ BO3MOXKHO IIpU 3aJIMBAHUU Balleil
KBapTUPbhl BOJOW, B JTOM Clydae HY>KHO
BBIKJIFOYUTH AIEKTPOIHEPTUIO (BBIKITFOUUTD
aBTOMATHYECKHE BBIKIIIOYATENN) U JOXKJIAThCS
MOKa BOJIa BLICOXHET MOTOM MOXHO €€ BKJIIOUUTb.

OcHOBHBIE HEUCIIPAaBHOCTHU MBI
PaccMOTpPENN UX HAXOXKICHHUE U UCIIPABJICHHUE.

VYagauu BaMm B 3TOM  YMCTBEHHOM
YBJIEKATEJIbHOM  KpPOCCBOPJE, KOTOPBIM  HAA0
pasrazbIiBaTh JICEKTPUKY MPHU 3aX0JI€ B KBAPTUPY. | /1€ HAXOAUTCS HEUCTIPABHOCTH B
AJIEKTPOIPOBOJIKE B KBapTupe? Ha 3TOT BOmpoc MOXKET OTBETUTH TOJBKO MacTep
ANEKTPHUK.

Ckanuu EBrenunii.

Bri3BaTh podeccoHaTBLHOTO DIICKTPHKA, TUTS MIPOBEICHHUS
AIIEKTPOMOHTAXHBIX padoT 1o Tei. (495) 506 25 42
Ncrounuk: http://www.moselectrik.ru/
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Ilepexoa ¢ ABYXIIPOBOJIHOU HA
TPEXMPOBOJIHYIO CUCTEMY
JIEKTPONPOBOJIKH

JIByX1mIpoBO/IHasl cUCTEMa KBaApTUPHOW AJIEKTPOIPOBOJIKK MCIOJIb30BaaCh B
3IaHUSX CTApOU MOCTPOMKHU C CUCTEMOMU 3eKTpocHabdkenus, nogooHoi TN-C. B
ITYD pexomenayercs nepexoauth ¢ cucteMbl TN-C Ha cucremy TN-C-S, npu
KOTOPOM HCMOJIB3YeTCsl TPEXMPOBOHAS CUCTEMa KBApPTHUPHOU 3JIEKTPOIPOBOJIKHU.
[IpousBoauTh pacmieryieHue COBMEIIEHHOrO HyseBoro rmnposoga PEN Ha
KBaPTUPHOM IIUTKE 3aMpPEIICHO.

TeopeTndeckn KaXXeTCs BO3MOYKHBIM CaMOCTOSITENIBHO CHENaTb €ro Ha
ATaXHOM ILUTKE, paciienuB coBMelI€HHbI PEN-1poBoIHUK Ha HYyJIeBOW pabounii
N- u HyneBou 3ammTHBIM PE-npoBOAHMKM, HO HA MPAKTUKE HAAO YYUTHIBATH
CJIEAYIOIIUE TPU COOOpaKEHUS:

1. TlomoOHoe  neiicTBue  siBAsieTCss  rpyObIM  HapylIIEHHMEM  IPOEKTa
3JIEKTPONPOBOAKKA 31aHUsA. Bbl HE HMmeeTe IIpaBa BMELIUBATHCS B HE
MPUHAJICKAILYI0O BaM U BBINOJHEHHYIO M0 YTBEPXKAEHHOMY IPOEKTY
ANIEKTPOIIPOBOJIKY. B ciryyae mpuunHeHus ymep0a Wivd CO3JaHUs YIPO3bl
JUIST JKA3HU YEJIOBEKa WM JKUBOTHOTO BBl OyJeTe HECTH TOJHYIO
MaTepUaIbHYI0 M YIOJOBHYIO OTBETCTBEHHOCTh. Jla M BOOOIE B ciyyae
BO3HUKHOBEHHUS JIIOOBIX TPOOJEM C 3JIEKTPONPOBOJKON BBl  OyjeTe
KpallHUM, YTO O3HayaeT CKaHJadbl, IITpadbl, KOMHUCCHUU, YaCTOE
OTKJIFOUEHHE JIEKTPOIHEPTUH OT BalllCd KBAPTUPHI U T. 11.;

2. Henw3s Takke 3a0bIBaTh, YTO MBI )KMBEM B AII0XY OTTOPAHUS HYJIS, IOATOMY
OpU HACTYIUICHMM TAaKOrO0 OTrOpaHWs HCMOJb30BAHUE KBApTUPHOM
ANEKTPONPOBOAKM W3 TPEX MNPOBOJOB C JIOKAIBHO pACIICIUIEHHBIM Ha
3TaXKHOM 1UTKE PEN-NpOBOJHMKOM CTAaHOBUTCS OMNACHBIM KAk IS
YKUATEJIEN Balllel KBapTUPBI, TaK U U1l COCELIEH;

3. MecTHbIE DSIEKTPUKH, 3aHUMAIOIIMECS SKCIUTyaTallued W PEMOHTOM
AJIEKTPOIIPOBOJIKM BAIIeTO 3/IaHUS, TPU OOCTY>KUBAHUHM CTOSIKa HE OyayT
YUYUTBIBaTh, YTO Ballla KBAapTHpa IMEPEBEIACHA HA TPEXMPOBOJKY, T. K. BECh
CTOSIK PACCUMTAH Ha JBYXIIPOBOJHOE MOJAKIIOUYECHUE. DTO JOMOJIHUTEIbHBIN
HEYCTPAaHUMBbI HCTOYHUK CO3JaHUs ABAPUNHBIX CUTYAaIUH.

Ecnu BaMm HamieBaTh Ha BCE JIOBOABI MPOTHUB M OYEHb YK XOYETCS CIEIaTh
pacllIeIuIEeHHe COBMEIIEHHOTO HyJeBoro nposoga PEN Ha sTaxxHOM MIKTKE, TO
MMEET CMBICII IPOU3BOJIUTH €T0 TOJIBKO:

e IIPU JIOCTATOYHOM CE€YEHHHM COBMEMIEHHOTO HYyJIEBOTO nmpoBoaHuka PEN Ha
crosike (He meHee 10 Mmm2 no meau win 16 MM2 110 aTFOMUHUIO);
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o mnpu 100%-11 yBEpEHHOCTH, YTO 3TO CEUYECHHE HA BCEM NPOTSKEHUHU CTOSIKA
HUTJIE HE YMEHbIaeTcs (HE0OXO0AUMO JIMYHO 3TO MPOBEPUTH ).

braronpusaTHEIM OOCTOSITEILCTBOM SIBJIACTCS W HAJIMYME B BalleM 3JaHUU
AIEKTPOILIUT.

Moabe3Hbli CTORK
L1 L2 L3 PEN
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B sT0i1 cutyanuu cranoButcs o0si3arenbHbIM npuMeHenne Y30 s Bcex
LIETIEN BallIEH JIEKTPOYCTAHOBKHU.

YuuThIBas BBIIIECKA3aHHOE, UCMOJIB3YUTE B JIOMAX C YETHIPEXIPOBOIHBIM
CTOSIKOM KBapTHUPHYIO 3JIEKTponpoBOoAKy u3 aByx npoBojoB (L, PEN), a mus
MOBBIIIEHHUsS] 0€30MacHOCTU ToJib30oBaHUs ycTraHaBiuBaWTe Y30. Eciaum ke Bbl
JIeJIaeTe PEMOHT AJIEKTPOIPOBOJIKM y ce0s B KBApTHUPE MMEHHO B TAaKOM CTapoM
JIOME, 3aKJaJbIBaliTe BCIO TMPOBOAKY TPEXKUIBbHBIMA NPOBOJAMH, HO HE
MOJKJIIOYAUTE TPETUM 3aIIUTHBIM MPOBOJHUK 10 JIydlIMX BpeMEH. I[lpuuém
oOpaTuTe BHHMMaHHUE, TPETHM MTPOBOJHUK HENb3d TOJKIIOYATh HU C KaKou
ctopoHbl. To ecTb 00a KOHIIa 3aIIMTHOIO MPOBOAHMKA KaXJ0ro TPEXKHUIBHOTO
MPOBOAA JOJDKHBI OBITH CBOOOJHBI. PaHO WM TO3MHO STaXHBIA CTOSK OyneT
nepeBenéH Ha cucteMy TN-C-S, k yeMy Balia KBapTupa yxe OyAeT HOAroTOBJICHA.
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Hampotus, pacuiemienue copmeniéHtoro nysnesoro mpooja PEN Ha BBoze
B KOTTEPK HMMEET CMBICI TMPOU3BOJUTH BCErNa, MPSMO Ha BBOJAEC WIM Ha
Onmmkaifiiel orope, TeM CaMbIM OCYILIECTBIISAS Iepexoa Ha Oosiee Oe30MacHyro
cucremy TN-C-S.

HUcrounuk: http:/ www.svetmontage.ru/
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YnpasJjieHue oCBeIIeHUEM U3
HECKOJbKHX MeCT

Cy1iecTByeT BCEro HECKOJBKO CIOCOOOB YITpaBICHUSI HATPY3KOW C pa3HBIX
MECT, [1aBaWTE€ PACCMOTPUM KaXIbll U3 HUX B XPOHOJOTMYECKOM
MOPSIJIKE.

Cron. [Inst 4ero Hy»HO 3TO CaMO€ YIpPABIEHHE M3 PA3HBIX
TOYEK, HApUMep, B Hayaje U B KOHIE JIECTHULIBI WKW KOPHUAOpaA, Y
BXOJla B KOMHATy U, HallpUMep, BO3JIe KPOBAaTH, 3TO MOKET OBbITh JBa
MecTa, TpU WM Jaxe ABaauaTb. OTBET MPOCT M KaK BCEr/la OUYEBUJICH: B IEPBYIO
ouepepb A1 KoM(popTa U TOJIBKO MOTOM 11 SKOHOMUHU AJIEKTPOIHEPTUH.

ITakeTHBIE MNEPERIIIIATEIN

Camblif TIpOCTOM, M TOXKAJIyH YTO, HauOoJee HarJISAHBIN TpUMEp, 3TO
pelIeHre Ha OCHOBE IMAKETHBIX Mepekirovareniel, rae TpedyeMbiil (pyHKIIMoHA
JOCTHUTAJICS 32 CUET  YCTaHOBKH IIEPEMBIUECK B ONPENEICHHOU
MOCJIEIOBATENBHOCTH. Takas cxemMa 4acTO IPUMEHSIIaCh U HABEPHOE 10 CUUX IIOP
paboTaeT M WCTIONB3YyeTCS Ha 3aBOJaX, B OOIIEM TO 3TO MPSMOE Ha3HAUYCHUE
MAaKeTHUKOB, TI0OUYeMy OBl X HE UCIIOIH30BATh U JJISI OCBEIICHUS?

Tonbpko BOT HaM, B CUIIYy psaa NpUYIWH, TAKOC PCIICHUC HUKAK HC IIOAXOIUT
U JaJICKO HE MOCICIHIOIO POJIb 3A€Ch HUIPACT 3CTCTHYCCKAs CTOpPOHA BOIIpOCa, K
TOMY K€, TIIAKCTHBIC JIICPCKIIIOYATCIIN H3-3a HUCIIOJIb30BAHUA Kap60JII/ITa,
A0CTATOYHO JOPOTH.

HpOXOI[HLIe H MEPEKPECTHBIC MEPECKITIOYATETIN

DTO B 00IIEM TO YK€ JIEKTPOYCTAHOBOUHBIC M3/, BHEITHE HU YE€M HE
OoTNMYaroumecss OT OOBIYHBIX BbIKIIOUatened. I[IpoxogHbie W MepeKpecTHbIE
MEePEKITI0YaTEeNH, TOCIEIHNE TPaB/ia Peke, MPUCYTCTBYIOT MPAKTUYECKH BO BCEX
CEepUsX HE TOJBKO BEAYILIMX, HO U KUTANCKUX U TYPEUKHUX, U JaXKE POCCUMCKUX
MIPOU3BONUTEIIEH.
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JIns HarasigHOCTH I TO3aMMCTBOBAI TPU CXEMbl y MOEro KOJUIETH U3
AcTaHbI, BOT C 3TOr0 BeChbMa JIFOOOIBITHOTO, €CIM IMOKOIATLCS, CaiiTa, HaJACIOCh
KoJijlera He OOUJIUTCSI, 1a U 4ero COOCTBEHHO MO CTO pa3 pUCOBATh OJIHO U TO JKeE.

VYrpaBiieHHE OCBEUIEHUEM C JIBYX MECT, IOCPEACTBOM MEPEKIIOYATENEH:

581 543

VYrpasieHre OCBEIIEHHEM C TpeX U 0oJiee MecT:

s5A1 SAZ SA3

TyT XOpPOIIO BHIHO KaK BEPXHIOK CXeMy pa30aBWI TEPEKPECTHBIN
nepexaovarens SA2, TaKux MNEPEKII0YATeNIel MOKHO YCTaHOBUTH CTOJIBKO,
CKOJIKO BaM TpeOyeTcs.

Ta ke cxema IMIOCTPOCHHAA TOJIBKO Ha IICPCKPECCTHLIX IICPCKIIOYATCIIAX !
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EL1 — L

S5A1 S5a2 SA3

Ha camom paene Bce 3TH cXeMbl M NEPEKIIOYATENIM — NPOLLUIbIA BEK. bosee
JOPOTHE YeM BBIKIIIOYATEIM M YK TeM 0oJiee KHOINKH, MEXaHM3MBbI, Liejlasg Kyya
IIPOBOAOB, a TJAaBHBIA, IIPOCTO OIPOMHBIA JKHPHBIA MHUHYC PEIIEHUNA Ha
MIEPEKII0YATENAX — 3TO HEOAHOPOAHOCTD cpepl yipasiieHus. 1loscHro: lonycTtum
B Ballleil KBAPTUPE YCTAHOBJIEHbI HE TOJIbKO TMEPEKI0YaTesid, HO U OOBIYHBIC
BBIKJIIOYATEJIM, KOTOPbIE B BEPXHEM IIOJIOKEHUHM BKIIOYECHBI, B HHUXHEM
COOTBETCTBEHHO — BBIKIIIOYEHBI M BbI IIOJICO3HATEJIBHO IIOHUMAETE BKIIKOYEH JIU
ceiluac cBeT. DTO BaXHO, MOCKOJBKY Ty JamIO4Ky, BEIb 3TO MOXET ObITh
JNEHUCTBUTENIBHO BCETO JIMILIb OJHA JIAMIIOYKA, KOTOPYIO BBl BKIIIOYAECTE, KOTOPYIO
MOJKET OBITh HE BCET/ia BUAHO, HAPUMEP OHA HAXOJIUTCS B JPYroM MOMEIEHUU
WJIY, TIPEATIONIOKUM, ITOIIPOCTY MIEpEropera.

Haxasn KiIaBuIIly U Y6€JII/IBIJ_II/ICB 4dTO OHa HAXOAUTCA B BEPXHEM ITOJIOKCHUU
Bbl TOYHO 3HACTC YTO HAIPAKCHHUEC IIOJAaHO, C IICPCKIIIOYATCIISIMU KE, 9TO COBCEM
HC TaK, IIOJOKCHHUC KIIABHUIIN IICPCKIIIOYATCIIA MOKCT OBITH IMPOU3BOJIBHBIM H
3dBUCHUT TOJIBKO OT TOI'O B KAKOM IIOJIOKCHHHN HAXOAATCA KIIABUIIHW, AOPYTIHUX,
CICAYIOIIHX 3a OTHUM, HGpCKJHO‘-I&TCJICfI.

S HecaydaliHO yYIOMSIHYJ KHOIIKM, COBPEMEHHAsl DJIEKTPOIPOBOJAKA H
COBPEMEHHOE YIPABICHUE OCBELICHUEM O0a3upyeTcss Ha HMITYJIbCax, 3TO U
JUMMEPBI C UMIYJIbCHBIM BXOJIOM M HEMOCPEICTBEHHO CaMU UMITYJIbCHBIE peEIe,
HO MX pabOThl MBI PACCMOTPUM YYTb MO3KE.

Auekceii [Tnmuyrun http://www.masterwire.ru/
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CoBpeMeHHas 3JIEKTPONPOBOIKA.
JInMMepbI ¢ UMITYJILCHBIM BX0I0M

Tema ynpaBiieHHs OCBELIEHUEM C HECKOJBKMX MECT Obla Obl pacKphiTa HE
MOJIHOCTBIO, YMOJIYH S PO AUMMEPBI C UMITYJIbCHBIM BXOJIOM, HO T€NEPh OYepeb
gouuia U 10 HUX. COOCTBEHHO, TaKME AUMMEPHI ObIBAIOT B JIBYX HMCIOJHEHHUSX:
MOAYJIbHBbIE (Ha TUH-PENKY) U JUJIl YCTAHOBKM B MOAPO3ETHUK WM MOIBEMHYIO
KOPOOKY, B CIIy4ae ¢ Hapy>KHbIM MOHTAKOM.

Ay

EcTp eme TpeTuii BApUAHT: AUMMEPHI 1JIsl YCTAHOBKH B PACIIPEAEIIUTEIIBHY IO
KOpOOKY WJIM, HalpuMep MOoJ TMOTOJIOK, IPYTMMHU CIOBaMU, JUisl, B OyKBaJbHOM
CMBICIIe, CKPBITOM YCTAaHOBKHM, BIPOYEM, OCOOOr0 BHMMAaHHUS MM, HM3-32 COBCEM
HEOOJIBIION pacpOCTPAHEHHOCTH, Ja U MPU3HATHCS, B aMIIJIya MOEM OHU TaK K€
HE TNPWXKWINCh, Mbl HE OyJeM, yAeIUB BHUMAHUS CaMOMY IPOCTOMY M CaMOMY
HalMEHee 3aTPaTHOMY, C TOYKH 3pPEHHUs HIEKTPOMOHTAXa, JUMMEDPY 32 HOMEPOM
IBA.

Yro Takoe numMMmep?

DTO YCTPOMCTBO PETyIUPOBAHUS SIPKOCTBIO M JIFOOOW nUMMEp, B 00IIEM TO
CITY>KUT JUIsl JOCTUKEHUS JIBYX LIEJICH:
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1. - Co3nanrie KOM(OPTHOTO YPOBHS OCBEIIEHHOCTH
2. - YBenuueHue cpoka ciryKObl J1ami

JlumMepbl ¢ MMITYJIbCHBIM BXOJIOM, K TOMY K€, CIIOCOOHBI MPUHUMATh U
UCIIOJIHATH KOMaH/Ibl, TE€ CAMbIE€ UMITYJIbCBI, U3BHE, HAIIPUMEP OT KHOIKH, BKJIFOYAs]
U BBIKJIIOYAsl CBET, PEryiupys SIpKOCTb, TaK, Kak OyAaTo Bbl HaxkumaeTe He Ha
KHOIIKY, a yIPaBJsAe€Te BCEM dTUM HENOCPEICTBEHHO Kacasich quMmepa. Bopouew,
HE CTOMUT TakK )K€ JyMaTb, YTO KHOIIKA, 3TO TaKasi KHOIKAa, KOTOPYIO Mbl HAKHUMAEM
4TOOBI BBI3BATh JU(PT, MPU TOW K€ (PYHKIIMOHATBHOCTH U B HEKOTOPOM CMBICIIE,
JaXe YCTPOMCTBE, KHOMKA BBIIJISAUT TOYHO TaK XK€, Kak M OOBIYHBIN
BBIKJIOUATEIb, KaK W CaM HaXXMMHOW JUMMEpP U 4YTOOBbl OTIUYHUTh, TJE€ YTO
YCTaHOBJIEHO, KOT'/1a BCE yXe TOTOBO, MOHAA00UTCSE HEKOTOpasi CHOpoBKa. K cioBy,
KHONKH IPEACTABICHBl NPAaKTHUYECKM BO BCEX CEPUSX DJIEKTPOYCTAHOBOYHBIX
U3JIENINIA BCEX BEAYIINX MPOU3BOIUTEIICH.

B crnenyromem npumepe ucnonb3zoBadH auMmmep Schneider Electric Unica
MGUS.515.xxZD — riie BMeCTO XX, IpU 3aKa3e, CIEIyeT MOJACTaBUTh KOJ OJHOrO
W3 YETHIPEX I[BETOB JIMIICBOU IMAHEIN, ITO MOXKET OBITh:

benprit: MGUS . XXXX.18XX
bexenpiii: MGUS. XXXX.25XX
Amromuanii: MGUS. XXXX.30XX
I'padut: MGUS.XXXX.31XX

He Bce snmekTpoHHBIE KOMIOHEHTHI cepuu Unica AOCTyNHBI B YETBIPEX
LIBETaX, HEKOTOPBIE BBIYCKAIOTCS TOJBKO C JIMIEBOM IMAHENIbIO aJIOMHHHUN U
rpadur, pazoOpaThCcsi TyT NOMOXKET Tadauila Bbibopa MexaHu3MoB. Ham nummep
JOCTYIIEH BO BCEX YEThIPEX LIBETaX M MpeKpacHo coyeTaeTcs ¢ pamkamu Unica
OCHOBHOW CE€pHUH, CEpUU XaMeJIeoH, top 1 HOBOI cepuu quadro.

HaxxumHOM AMMMEp ¢ MUMIYJIbCHBIM BXOJOM 3TO OTJIMYHOE PEUICHUE NS
yIIpaBJICHUsI OCBEUIEHUEM B crialibHe. KOHEYHO k€ MO>XHO €ro MCIOJIb30BaTh U B
JIPYTUX KOMHATaX KBapTUPbI, HAlpUMEpP B FOCTUHON, HO UMEHHO B CHaJlbHE, OH
packpoeT BaM Bech CBOM MOTEHIMAIL.
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Ha xaptunke, 3TO KCTaTH peanbHas CHalbHS OJHON U3 KBAPTUP, KOTOPYIO 5
OTPEHJIEPUJI, COUTSI HEYMECTHBIM BBIKJIAAbIBATh (hOTOrpaduio, Kak pa3 U MOKa3aHO
KOM(OPTHOE pacronoKeHrue yCTporucTB. J[uMMep yCTaHOBIIEH Y BXOJHOU JIBEPH, a
KHOIIKM BO3JIE TyMmMOOYeK, C KaXIOH CTOpPOHBI KpoBaTth. Takum o0Opazom
OCBEILICHUEM B 3TON KOMHATE MOHO MOJIHOLEHHO YIPAaBIATh C TPEX MECT U B
JIBYX Cllydasix HE BCTaBasl ¢ KpoBaTH. Tak ke, psAoM C KHOIIKaMHU BO3JI€ KPOBATH,

YAa4HbIM PCIHICHUEM 6YI[GT YCTAaHOBHUTD 6ygI/IHBHI/IK WK METCOCTAHIINIO.

Yro kacaeTcs AUMMeEpa, TO CXeMa yIpaBJICHUS UM IOCTPOEHA CIICTYHOIIUM
obpazom:

[ummep
L
Namno
N ¢
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Hy a caMm HaxuMHON IUMMep NO3BOJISIET CO3/1aBaThb CBETOBOW KOM(OPT B
MOMEIICHUH 3a CYET IJIAaBHOTO M3MEHEHHUs SPKOCTH MCTOYHUKOB CBETa (Jamm) U
JaeT BO3MOXHOCTb CO3JaTh HEOOXOAUMBIA YPOBEHb OCBEUIEHHOCTH B KBapTUpe. B
HOKAMHOM JMMMEPE CBET BKIIOYAECTCS KOPOTKMM HAXaTWEM KIABUIIW, a
PEryJINPOBAHUE SIPKOCTU OCYIIECTBISAETCA TOJITUM Ha)KaTUEM HA KJIaBHUIILY.

HaxumHOW numMep, MOXET BKJIOYATh W PETYJIUPOBATH SPKOCTH JIAMII
HAKQIMBAHUS, TaJIOTCHHBIX JIaMII CETEBOIO0 HAMNPSDKEHUS, HU3KOBOJIBTHBIX
TAJIOTCHHBIX JIAMI C OOMOTOYHBIM TPaHCPOPMATOPOM, HO KPOME ITOTO OH TAKKE
MOXET paboTaTh C HU3KOBOJHTHBIMU TAJIOTEHHBIMU JIAMIAMU C 3JIEKTPOHHBIM
TpancopmatopoM. BO3MOXKHO JUCTAHIIMOHHOE BKJIIOUEHHE U BBIKIIOUCHHE
OMMMEpa, a TaKKe PEryJUpPOBaHUE SPKOCTH JaMIl C IIOMOIIBK) HaXKUMHBIX
BBIKJIFOUATEJIEH, MOAKIIOUEHHBIX K JTUMMEPY (0 25 HaXKUMHBIX BBIKIIIOYATEIICH,
b0 70 5 BBIKJIIOUATENICH C MOJACBETKOM). JluMmep cHaOXeH JTaMIoi MOJICBETKH
JUUIS. 00JIerYeHnsl MOMCKa B TEMHOTE.

Cdepa mpumenenust 515-ro gummepa JOBOJBHO IIMPOKA, 3TO XOPOIIO
BHUJIHO W3 TAOJIMIIBI JOMTYCTUMBIX TUIIOB HATPY30K:

230V
50 Hz

MAX. | 350W | 350W | 350VA | 300VA § 350VA | GOW 200W asow
MIN. 20W 20W 20VA 20VA | 20VA 15W 20W 20w

1. — JlamMna HakanuBaHuUs

2. —T'anorennas namma 230 v

3. — HwuskoBonbTHasg  rajmoreHHas  JlamMma  C (dbeppoMarHuTHHIM
Tpanchopmaropom

4. — Hu3koBOJIbTHAS rajoreHHas jamIia ¢ TOpOUIalIbHBIM TpaHCHOpMaTOpoOM

5. — Hu3koBOJbTHAS rajloreHHas Jiammna ¢ 3J€KTPOHHBIM TpaHC(HOpMaTOpOM

6. — KoMmmnakTHas JIIOMUHECHIEHTHAs Jamia (3Heprocoeperaronasi)

7. — BeHTUIATOpBI

8. — KonBepTtepsl

n HaKOHCII, ITpaBUJIbHAaA CXEMa IOJKITOUCHUA AUMMCEpPa

IIxkona quis 1eKTpUKa (3JIEKTPOTeXHUKA OT A 110 ) - 34
http://electricalschool.info/



http://www.electrolibrary.info/electrik.htm
http://electricalschool.info/

DJIeKTPOHHBIN KYpHAJ «I djekTpuk!» Nel9 Maprt 2010 r.

L y N

—515—
~3O) =]
I -'
s 1% ¢ -

b Quow ) 4.1 pll | g 8

i Iﬁﬁ =%

Lic

™ R+
= - 4

7

Anexceil [Inuyrun http:// www.masterwire.ru/

YnpasjieHne ocBellleHHeM HMNYJIbCHBIMHA
peJe

VYrpaBieHre OCBEUICHHEM C HECKOJBKHX MECT MOXXHO OpPIraHU30BaTh II0
CYTH YETBIPBMS CIIOCO0aMHU, MOCPEACTBAM MEPEKIIIoYaTENeH, HCIOIb3Ys JUMMED C
UMITYJIbCHBIM BXOJIOM, CIIEHApHBIC BBIKIIOYATEIH HAa PaJUOKAaHAJC WIHA JAPYTHE
TEXHOJIOTUH TaK HA3bIBAEMOTO YMHOTO JIOMa M, HAKOHEI], UCII0JIb3Ysl UMITYJIbCHOE,
WHaYe TOBOPs, OMCTabUIBLHOE pee.

ChHavasia pacCMOTpPUM caMO pejie, Ha TpuMepe HEAOPOroro M BIIOJHE
noctynHoro Zamel PBM-01
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Ha camom pnene accopTUMEHT UMIYJIbCHBIX penie Zamel He orpaHuYnBaeTcs
onauM juibs PBM-01, B Bamiem pacniopsikeHnH, I pa3IuyHbIX HYXKJ, OKaXyTCs
€lle JECATh YCTPOMCTB, 4YTO IIO3BOJIIET CHENATh YIPABICHHUE CBETOM II0
HACTOSIIIEMY MOTPSICAIOUIUM U YJIOOHBIM, TIPU TOM, COBCEM HE JIOPOTUM.

['MaBHOE TPEUMYyIIECTBO, KOTOPOE MbI MOJIYyYae€M OT HCIOJIb30BAHUS peJie
P YNPABICHUU OCBEIIEHNEM U3 HECKOJIBKUX MECT, & TAKMX MECT MOXKET OBITH /10
MATUAECITH — 3TO OJHOPOAHOCTH CpENbl YIPABICHHS, BeAb BKJIOYaTh U
BBIKJTIOUATh CBET OTHBIHE MBI Oy/IeM HE BBIKIIOYATEISIMUA, 3TO TO KakK pa3 U
HEYyJ00HO TMpU HCIOIB30BAHUU IEPEKIIOYATENeH, KOTOpPbIE BKIIOYAIOT B
MPOTHUBOIOJOKHOM  MPEAUIECTBYIOUIEMY  IEPEKIIOYaTea0  MOJIOKEHUH, a
Ha)KaTHUEM Ha KHOIKY, OJMH pa3 Ha)ajlu — CBET BKJIIOUMJICS, HaXaju €Ile pa3 —
BBIKJIFOUMJICSI, YTO IMOMHMO YyJ00CTBa, B CJydae BO3HUKHOBEHHUS KaKUX TO
HEUCTIPABHOCTEH, TO3BOJSET HEUCHPABHOCTH HOTH JIOCTATOYHO OIEPATUBHO
JIOKaJIN30BaTh, K TOMY €, MOXXHO HCIIOJIb30BaTh KHONKHU C TOJCBETKOW HE
MepeXrBasi YTO MOJICBETKA HEraTHUBHO CKa)keTcs Ha pabote ynamm. OCOOEHHO ATO
Kacaercss  JJIOOMMBIX ~ MHOTMMHM W [OcCjelHee  Bpemsi  Bc€  Oouee
MOMYJISIPHBIX “OHEpPTrocOeperarmux’’ KIul.

Hrak, Kak 3TO cJienaTh:
Pene Zamel PBM-01 He nMeeT HACTpOEK M IIPOCTO B MOJKIIOYCHUN

TNMiHelnsiA koHTarT (L) - dhasa Tl koHTaKT (M) - HoMe

BroaHbIe koHTaKTLI (M)
s
MHaMKETOP HANPFHEHWA
VIHOMKATOP COCTOAHWA peng
Khorwa Tecr |y
BoaonHse koHTarms (OUT) 11, 11, 14 {‘
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Ha pene, nns ero coOCTBEHHBIX HYXkJ HEOOXOAMMO TMOJAaTh MHUTaHHE,
HNOJKIOUMB (a3y K KOHTakTy L, a HOJIIb COOTBETCTBEHHO K N, 4UyThb HHXKE
pacmojioXeHbl KOHTAaKThl JJIi  BXOJALIUMX MMIIYJIbCOB OT  HapauleIbHO
MOJKJIFOYEHHBIX OJHOIIOJIIFOCHBIX KHOIIOK, IPYU YE€M YHIPABIISIOLIMM HMITYJIHCOM
MOJKET CIIy>)KUTb HE TOJIbKO (ha3a, HO W HOJb. BBIXOJHBIE KOHTAKTHl pejie — 3TO
HEMOCPEACTBEHHO €ro MCIOJHUTEIbHBIA MEXaHU3M, MPEACTaBISIOUNI U3 cels
OJINH HOPMAJIbHO OTKPBITHI KOHTAKT, PACCUMTAHHBIA HA KOMMYTALUIO MOIIHOCTH
70 TPeX KWJIOBATT, HO JIy4llle, MPaBUIbHEH U HA MOW B3I Oe30MacHel, Bce ke
3TO JEJIaTh Yepe3 KOHTAKTOP.
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IIpumep apTroMaTU3alMM YIIPABJICHUSA
OCBeIlCHMEM BUTPUHBI MAara3uHa

Hepez[ HaMM CTOHUT CJICAYyrOoHias 3ajlada: OCBCINATb BUTPUHY MaradvHa B
qgacbl, KOTr1a OH OTKPbLIT, HO B COOTBCTCTBHH C BHEIITHEH OCBCIICHHOCTBIO U C
AOIMOJIHUTCIIbHBIM MUTI'aHUECM PCKIIAMHBIX BBIBCCOK.

Jlist  aBTOMaTH3allUM  YIpaBiCHUS OCBEUIEHUEM Oy/JeM HCIOJIb30BaTh
oOopynoBanue, mnocraBisieMoe kommnanued Schneider FElectric, xkotopas
MIPOU3BOJUT BEChH CIIEKTP DIEKTPUUYECKUX ammapaToB, KOTOPHIE HAM MOHAI00STCS
JUI pEIICHUST HAalleW 3a/1a4H.

OCHOBHBIM 2JIEMEHTOM HaIlleil CXeMbI OyJIeT Taitmep.

Taitmepsl ot Schneider Electric, MOTyT ynpaBisiTb MOMEHTOM BKJIFOUEHHUS
WIM OTKJIOUEHHUSA, a TaKK€ TEM M JIpyTMM B MHTEpBaJIe OT CEKyHIbl 1O TOJa.
[Ikana wHTEpBaNOB IporpaMmmupyeMoro BpemeHu TtaiiMepoB Schneider Electric
nMeeT 3HaueHust: 1 yac, 24 yaca, 7 gue u 1 rog. B ogHOM TaiitMepe MOXHO UMETH
porpaMmMy KOMMYTAIIMI Ha KaXX/IbIi IeHb Ha MPOTSHKEHUU BCEH HECIH.

MuHUMaJIbHBIM IIAar BO BPpCMCHH MCXKIY ABYMA IIOCICAOBATCIBHBIMU
KOMMYTallUsAMHU 3aBHCUT, PA3YMCCTCA, OT O6HI€I>1 IMPOAOJIZKUTCIIbHOCTH BPCMCHHU
CJICOKCHUA.

JIns BNEeKTpOMEXAaHWYECKUX TalMEpPOB ATOT HMHTEpPBAl YCTAaHABIMBACTCS
IIBETHBIMU TIEPEMBbIYKAMH-MapKepaMy Ha MPUBBIYHOM KpyroBoM IudepoOrare Ha
PAcCTOSIHUM 2 MUHYTHI JUIsl TaMepa, Ha 1 gac 15 MUHYT 171 CyTOYHOTO TauMepa u
1 yac wnm 12 vacoB s HenelbHOTO TaiiMepa. KonnuecTtBo kOMaH B MHTEPBAJIE
BPEMEHH CJIEKEHUS ONPEACISIETCS YUCIOM MEpPEMbIYEK. Bcero Takmx mepemMbryex
ot 6 10 20, HO UX YKCJIO MOXKET OBITh YBEIIMUECHO C TTOMOIIBIO JOTOJIHUTEIHHOTO
KoMIuiekTa u3 20 pa3HOUBETHBIX (KPAcCHBIX, JKEJITHIX, 3€JICHBIX U OEJbIX)
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[EPEMBIYEK. Ynpaasromuii CUTHAJI oT TaliMepPOB dbopmupyercs
MEePEKIIOYAIONIUMU KOHTAKTaMH (OJIMH 3aMbBIKAIOMIUM U OAWH Pa3MBIKAIOIIHIL).
Takux mepexIroyaromux KOHTAKTOB MOXKET OBbITh OJIUH WU ABa. Takum 00pa3om,
ONPENEIIAETCS YUCIO BO3MOXKHBIX Pa3/IeJICHHbIX KaHAJIOB NIEPEAAYH CUTHAIIA.

Bce anekTpomexaHWYecKHe TaliMephl MMEIOT KBapIIEBYHO CTAOMIM3AIINIO
X0J1a, M 3TO MO3BOJISIET JOOUTHCS TOYHOCTH X0/1a /10 1 cex B cyTku. CyTOUHBIN HIIH
HEJICJIbHBIN TaliMep MOXKET HMMETh 3HAUMTEIbHBIA 3amac xoja: g0 150 yacos.
OpHoii OaTtapelku XBaTaeT Ui TOIJEPKAHHS MPOTPAMMHOTO OOCCIICYCHUS
roJIOBOTO TaiiMepa ¢ 3amacoM xoxa 6 Jjer. A g CYTOYHOIO M HEACIBHOIO
TalMepa 3amac xoaa Aocturaer 12 jer.

[TporpamMmmupoBanue JFOO0TO U3 MUPPOBBIX TAMMEPOB MPEAEITHLHO MPOCTO U
NOHATHO. MWHCTpYKIMsS 1O MPOrPaMMHUPOBAHUIO C TPUMEPAMH U COBETaMU
yMeEIIaeTcsl Ha OJIHOM CTPaHWUIIE U HE CJIOXKHEE MPOrPaMMHPOBAHUS KHOIIOYHOTO
TesedOHHOTO anmapara.

Oco0eHHOCTH OCBETUTETHLHBIX MPUOOPOB M UX pazHOOOpa3nue HE MO3BOJISIOT
WCITOJIF30BaTh C€IMHYI0 KOHTAKTHYIO CHCTEMY Ha BCe€ Ciiydaw >XKu3HH. [loaTomy
BCSAKUW TaliMep YIpaBsSeT HEMOCPEJICTBEHHO OCBETUTEIHHOW HArpy3Koi depes
KOHTaKTOPBHI.

BBIXOIHBIE KOHTAKTHBIE CHCTEMBI JJICKTPOMEXaHWYECKUX W IH(PPOBBIX
TailMEpOB pPACCUMTaHbl Ha YIpaBjeHUE JHOObIMH KoHTakTOopamu cepuu CT B
moaysiax Multi 9 mapku Merlin Germ 11 KOMMyTallMM CBETOBBIX MPUOOPOB U
OTOMUTEIBHBIX YCTPOUCTB MOITHOCTHIO 10 21 kBT B Tpexda3HoM BapuaHTE U /10
12 kBT B oiHO(Da3HOM HCTIOJTHCHHH.

Tenepp nepenieM HENOCPEACTBEHHO K COCTABJIIEHUIO CXEMbI aBTOMATU3ALIUN
YIPaBJIEHUS] OCBEUIEHUEM BHUTPUHBI MaraszuHa. [locie HeOOJbIIMX TBOPYECKHX
MYYEHUH ITOJTy4aeTCs CIeAyIoUIee:
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[TosicHeHus K cxeMme:
Talimep I[HP-2C B mnpuBegeHHONH cXeme SBIAETCS OpraHu3aTOpOM

OCBEIIICHMS M TMO3BOJISIET KOMaHAe oT cymepeuHoro gatuvka 1C 200 BKIHOYUTH
KoHTakTop ocBewenns BUTpuH CT 25 A no onHomy kanany. Ilo npyromy kaHairy
TallMEp yIpasisieT MOMEHTOM BKIIOYeHUs pese muranus RTL ¢ perynupyembim
COOTHOILIEHHEM BPEMEHM BKIIIOUEHHOT'O M BBIKJIIFOYEHHOTO COCTOsSIHMU. Henmuinne
OTMETHUTb, YTO BHIOOP HHTEPBAJIOB BKJIOYEHHOTO U OTKJIIOYEHHOTO COCTOSHUUN
MPOCTUPAETCS OT J0JeH CeKyH bl 10 10 yacos.

Pene muranusa ynpasnser crarndueckuM KoHTaktopom TC 16, o xoTopom
ClIlelyeT CKa3aTb, YTO C HHMM HHTEIPHUPOBAH AaBTOMATHUYECKUI BBIKJIFOYATEIIb.
VYcraHoBKa B 3TOM CXe€M€ CTaTHUYECKOIO0 KOHTAaKTOpa O€3yCJIOBHO OIpaBliaHa
BO3MOHOM 4aCTOTON M OOIIMM HEOTPAHWYCHHBIM YMCIIOM KOMMYTAIIUM.

[TpuMeHeHne AIEKTPOMEXaHUISCKOTO KOHTAKTOpa B ATOW IMO3HUIIUU CXEMBI,
KOHEYHO, BO3MOXKHO, HO HEIEIIeCOO0pa3HO II0 YCIOBHSM H3HOCA W,
CJIeIOBaTEIbHO, OBICTPOTO MCUEPHaHUs pecypca paboTocmocoOHOCTH TIpu paboTe
C MHTAIOLUM OCBEIICHUEM.
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Bces ycranoBka nuraercs yepes ycTpoicTBo 3amuTHOro otkiatoueHus (Y30)
tuna ID 40 A ¢ ypoBHeM auddepeHunanbHoro Toka otkimoueHus 300 MA.

3amuTa  OT TEPerpy30K M KOPOTKMX  3aMbIKaHMM  pealii30BaHa
aBTOMaTUYECKUMHU BbIKTtoUatessiMu Tuna DPN 2 A niist nienieit ynpasinenust 1 DPN
25 A s OCHOBHOM HArpy3Kd — ILI€TEH OCBEIICHUS BUTPUHBI U MUTAIOIIEH
pPEKJIaMBl.

KommuiekcHbIN MyTh pelieHus 3a1adydl Ha 3TOM HE 3aKaHUYMBAETCs, MOXKHO,
HaIpuMep, coopaTh BCe anmnapaThl Ha €AMHON PeKe U B TIIATELHO MPOTyMaHHOM
HaBeCHOM MasiorabaputHoM mkady cepun Pragma ot Toro xe Schneider Electric.
Kpome Toro emie u ocTaroTcsi BapuaHThI ISl TBOPUECTBA MPH peain3aliil caMOn
CXEMBbI YIIPABIICHUSI OCBEILICHUEM.

Hcrounuk: http://electricalschool.info/

IIpuMep aBTOMATH3AIMM OCBEILEHUA C
nmoMoubi0 kourposuiepa LOGO!

Yr1o Takoe MUKpPOKOHTpOJLIepsl "LOGO!"?

Jlornyeckue moaynu LOGO!, mpousBoacTBa ¢upmbl Siemens, SBISIOTCS
KOMIIAaKTHBIMHM,  (PYHKIHMOHAIBHO  3aKOHYEHHBIMU
YHUBEPCAIbHBIMU U3JIEIUSIMU, IPEIHAZHAYEHHBIMU JIJI51
IIOCTPOEHHUS IPOCTEUIIUX YCTPOUCTB aBTOMATUKHU C
Joruyeckor oOpaboTkoi wuHbOpMaIUU. AJITOPUTM
(GYHKIIMOHUPOBAHUSL MOAYJIEH 3a/laeTcs MpOTrpaMMOH,
COCTaBJICHHOW W3 HA00Opa BCTPOEHHBIX (DYHKITHIA.

ITporpamMmMupoBanue KOHTPOJUIEPOB Siemens —
moxyJied LOGO! MOXKET BBITIOIHATHCS € KIAaBUATYPHI C
oroOpakeHMeM  HMHpOpManmMM  Ha  BCTpoeHHOM  juciuiee.  [Ipouecc
OpOrpaMMHUpPOBaHUs  KOHTpojulepa Siemens CBOAUTCA K IPOrpaMMHOMY
COEIMHEHHIO TpeOyeMbIX (DYHKLUHN U 3a/aHUI0 TapaMeTpOB HACTPOUKH (3a7epiKeK
BKJIFOUEHUS/BBIKIIIOYEHHSI, 3HAUEHUH CUETYMKOB U T.A.). JlJI1 BBINOJIHEHUS BCEX
ATUX ONEPALMHA HCIOJIB3YETCSI CHCTEMA BCTPOEHHBIX MEHIO. ['0TOBast mporpamma
MOJKET OBITH MEepenrcaHa B MOJYJIb MaMATH, BCTABJICHHBIA B MHTEpQEic MOTys

LOGO!

Camblii IpOCTOM BapUaHT HCHOJb30BaHUs Jormyeckux moxayiein LOGO!
IOpU YIpPABJICHWU OCBEIICHHEM 3TO YIPABICHUE OCBEIIEHUEM KOPHIOpa WIN
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JECTHUYHOU KJIeTKHU. [Ipyn 3TOM BHEWIHSSI MPOBOJAKA JJII CUCTEMBI OCBEILEHHUS C
ucnonb3zoBaHueM moayiis LOGO! He oTiMyaercs OT OOBIYHOM MHPOBOAKU IS
CUCTEMBbI OCBEIICHHS KOPUAOpA WIM JIECTHUYHOM KIETKH. 3aMEHSIETCS TOJIbKO
JECTHUYHBIA aBTOMAT WM HMIYJbCHOE pene. JlonoaHuTenbHble (YyHKIUNA
BBOJIATCA HenocpenactBeHHo B LOGO!.

IIpocThie BapuanThl ucnoab3oBanusa LOGO!

OcymiecTBisieTcss BCEe 3TO O4YEHb JIeTKO, Tak kak B LOGO! 3anoxeno
HECKOJIPKO MPOTPAMMHBIX 3JIEMEHTOB (BCTPOEHHBIX (YHKIIMI) MpeaHa3HAYCHHBIX
UCKJIFOUUTEIBHO JJIsi PEIICHUs TaKoro poja 3aaad. ITo MPexke Bcero (yHKIUs
«UMIYJBCHOE pene» (MpU TOSIBICHUM HMITyJbCa HAa BXOJI€ UMITYJIBCHOE pelie
NEPEKITI0YaeT BBIXOM), (PYHKIUS «JIECTHUYHBIA aBTOMaT» (IpU TMOSBICHUU
UMITyJIbCa Ha BXOJE, BBIXOJ BKJIFOUAETCS M OCTAETCS BKJIKOYEHHBIM B TE€UEHUE O
MUHYT) U «MHOTOQYHKIIMOHATIBHBIM MEpEeKTtouaTenby (BbIXOJ] BKIIOYACTCS Ha
3a/IaHHOE BpPEMsI MMITYJIbCOM Ha BXOJE, ITOCTOSIHHOE OCBEIICHUE aKTUBU3UPYETCS
yIepKaHUEM KHOIIKHM B HAKaTOM COCTOSIHUM B TEUECHHE 33JJAHHOTO BPEMEHH).

JpyruMu BO3MOKHOCTSIMU JIJISI TIOBBIIIIEHUS Y1I00CTBA U KOHOMUU SHEPTUU
npu ucnosnb3oBaHu LOGO! dgBisitoTCA, Halpumep, MUTAHUE CBETa MEPEH €ro
ABTOMATHYECKUM BBIKIIOUECHHUEM.

Kpome 31010, MO’KHO BCTPOUTH Pa3IMUHbIC IICHTPATU30BaHHbBIE ()YHKIIUH:

¢ LIEHTPAJIU30BAHHOE BHIKIIOUYEHUE

¢ IIEHTPAJIM30BAaHHOE BKIIIOUECHHE (aBapuiiHas KHOIIKA)

o YIpaBICHUE BCEMM CBETWIbHUKAMU WIH OTICIbHBIMU LEMSIMH YEpE3
CYMEpEUHbBII BBIKJIIOUATEIb

o yIpaBJEHHUE C IOMOIIBIO BCTPOEHHOT'O YaCOBOI'O BBIKJIIOYATENS (HAIpUMED,
MOCTOSSHHOE  OCBEllleHHEe ToJibko 0 24.00 4yacoB; OTCYTCTBUE
pa30JIOKUPOBKH B OIpe/IeJICHHbIE HHTEPBaJIbl BPEMEHH )

¢ aBTOMATHYECKOE BBIKIIOYEHUE IOCTOSHHOTO OCBEIIECHHS 10 HCTEYEHUU
MIPELYyCTaHOBJIEHHOIO BPEMEHH (HAIPUMEp, M0 UCTEYEHUH 3 YacoB).

EcrecTBeHHO, 4YTO  MCHONB30BaTh  Jiornueckuii  moayias  LOGO!
UCKJIFOUUTEIBHO JUISI TAaKMX OTHOCHUTENIBHO MPOCTHIX PEIICHUN OYEeHb JaXe He
panoHanbHo. I[IpocTo  KakaoMy M3 BBIINIENIEPEUYUCICHHBIX  BapUaHTOB
aBTOMAaTH3allMM OCBCIICHUS HaijeTcs OoJjiee jemieBas ajlbTepHaTHBA U 0e€3
LOGO!. Ouenp HEOOXOAUMBIM OH CTAHET HAM MOJIE3HBIM TOJIBKO TOI[A, KOTIa MBI
XOTHM  co37aTh 0Oojiee Cephe3Hyl0 M  MHOTO(PYHKIHMOHAIBHYIO  CXEMY
ABTOMATHUYECKOTO YIIPABJICHUS Cpa3y IEIbIM PSIIOM CBETHJIBHHKOB B OJTHOM HJIU B
HECKOJIbKHX ITOMEIIECHHUIX.

[IpuBeny oauH OoJiee CIOXKHBIA MPUMEP ABTOMATHU3AIMU OCBEIICHUS C
ucrnois3oBanueM LOGO!
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I/ITaK, Y HacC HUMECTCA IIOMCIICHUE C JIIOMHUHCCUCHTHBIMHA JIaMIIdMH,
pasMCIICHHBIMU 110 psAaaM IapaJICJIbHO OKHaM B ITOMCHICHHN.

] THOMMWHES LIS HTHBIA VTFMWHEC LIEHTHEM
J// CEETHRBHAE 1 CESTUNBHME 2
———— s | —— | [ ———
]
% TNMIOMMHECUEHTHBIA - HOMUHEC LIEHTHSIA
f CBETHMEHAE 3 CBETHNEHKE £
]
e [/ —— — C—
]
% Cdome
/
]
7
Kopuoop

YUTO MBI XOTUM IOJIIYUYUT B pE3yJIbTATE ABTOMATHU3ALUN?

e OrtnenpHBIC TIOMHUHECIIEHTHBIE CBETHJILHUKHM BKIIIOYAIOTCS M BBIKIIOYAIOTCS
Ha MECTe.

« Ecimm ecrecTBEeHHOE  OCBEIIEHHE  JOCTATOYHO, TO  CBETHJIBHHKH,
HaxoJsIIMeCs Ha CTOPOHE OKHA, AaBTOMAaTHYECKHM  BBIKJIIOYAIOTCS
BBIKJIFOYATEJIEM, PEArHPYIOIIMM Ha OCBEILIEHHOCTb.

o Jlammel aBTOMaTHueckH BeIKIIoUaroTces B 20.00.

« B m060i1 MOMEHT BpeMeHU JO0JKHA ObITh BO3MOXKHOCTH BKJIIOYATh U
BBIKJIIOYATh JIAMIIBI HA MECTE.

[Ipu craHmapTHOM MOAXOAE IS peallh3aluu HYXXHOM HaM CXEMbI
MOTPeOYyIOTCS: KHOIMKH, CYMEPEYHBIA BBIKIIOUYATEh, YAaCOBOW BBIKIIIOYATEIb,
VHTEPBAJIBHBIE pEJIE W HWMIYJbCHBIE BBIKJIIOUYATEIM C LEHTPAIU30BaHHBIM
BBIKJTFOUCHUEM.

[Tpu 3TOM, TaMIIbl BKJIFOYAIOTCS U BBIKJIIOYAKOTCS ¢ TIOMOIIBIO UMITYJILCHOTO
pese, ynpasiaseMOro KHOIOYHBIMM BBIKJIKOUATENsIMU y ABepu. HesaBucumo ot
3TOI0 OHM BBIKJIIFOYAKOTCS YAaCOBBIM  BBIKJIIOYATEIEM WM  BBIKJIFOYATEIIEM,
pearupyrommM Ha SAPKOCTb, 4Yepe3 BXOJ ULUEHTPAIBHOIO  BBIKJIKOYECHHS.
JIMUTENbHOCTh JEWCTBHUS KOMaHJ HA BBIKJIIOYEHHE JOJDKHA COKPALIATHCS
WHTEPBAIBHBIMH pelie, 4YTOOBl BCE eme ObUla BO3MOXHOCTH BKIIOYATh U
BBIKJTIOUATH JIAMITBI HA MECTE MTOCJI€ TOTO, KaK OHM OBLIN BBIKJIFOUEHBI IICHTPAIBHO.

B O6H_[€M, HaM HYKHO HMMCTb JOBOJIBHO 00JIBIIIOE KOJIUYECTBO Pa3INYHBIX
AOBOJIbHO HMHTCPCCHBIX H IIOJC3HBIX PCJIC H BBIKHIOanCHeﬁ, HY " 6OJ'IBIIIy1-O
CJIOXKHYIO CXCMY IJIA ITPABUIIBHOT'O UX IMOAKIFOYCHUA.
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Henocratku Takoro moaxoja:

o Jlna peammzanuu TpeOyeMmbix (QyHKIUM TpeOyercs OOJbIIoe KOJIUYECTBO
KOMMYTAIIMOHHOW anmapaTryphbl.

o U3-3a OoONbIIOTO KOJIMYECTBA MEXAHUYECKUX KOMIIOHEHTOB CIIEIyET
OKUJIaTh 3HAYMTEIHLHOTO M3HOCA M BHICOKMX PACXOJI0B Ha OOCTY>KUBAaHHE.

o JltoOble, maxxe He3HAYUTENbHBIC, U3MEHEHUS! (YHKIIUA CXEMBI CBSI3aHBI CO
3HAYNTEIHLHBIMH 3aTpaTamMHu.

BapuanT ymnpaBiieHHs JIOMHUHECHEHTHBIMM CBETHWJIIBHUKAMU C ITOMOIIBIO
LOGO!

) N P
N EZ >.\ E2 E4 Ao ES

-+
Mormueregues- Momapegues- TosesecusH- THoMAHECUSH-
THEM THEA THBM THEIH
CEETANBHUE 1 CEETHNEHME 2 CEETMNEHAK 3 CESTANBHUK 4

I/ICHOHBSYCMBIC KOMIIOHCHTHI.

o S1—S4 (HO xontaktsl) Knonku
« BI1 (HO konrtakt) CymepeuHblil BBIKJIIOYATENb

OyHKIMOHAIbHAS OJI0K-cXeMa penieHus ¢ ucnoyibzopanueM LOGO!
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IIpenmymecTBa pemenus ¢ ucnogab3osanuem LOGO!

o JlamMnbel MOHO moakIO4aTh HenocpeacTBeHHo kK LOGO! npu ycnoBuu, 4to
HE MPEBBIIIAECTCSI KOMMYTAI[MOHHAsA CIOCOOHOCTh OTIEIBHBIX BBIXOJ0B. B
ciyyae OOJIBIIMX OTKJIIOYAEMBIX MOIIHOCTEH CIIEAYyEeT HCIIOJIb30BaTh
CUJIOBOW KOHTAKTOP.

o Brixmouarenb, pearupyromui  Ha  OCBEHIEHHOCTb,  ITOJKIIFOYAETCS
HernocpeacTseHHo k Bxoaam LOGO!.

o« He HyXeH yacoBoil BBIKJIIOYATENb, TaK KaK 3Ta (PYHKUHUS BCTPOEHA B
LOGO!.

o U3-3a MeHbLIEro KOJIMYECTBA KOMMYTAllMOHHOM armapaTypbl Bbl MOXETE
YCTAHOBUTHh BTOPUYHBIN PACIPEAEIIUTEIbHBIM MYHKT MEHBIINX Pa3MEpOB H,
TaKuM 00pa3oM, COKOHOMUTb MECTO.

o Tpebyercsa MeHbIlIEe KOJTUYECTBO AIMIMAPaATyPhl

« Cucrema ocBelleHUsI MOKET ObITh JIETKO U3MEHEHA.

o IIpu HEOOXOMMMOCTH MOTYT OBITh YCTAHOBJICHBI JIOTIOJIHUTEILHBIE BPEMEHA
MEePEKIII0YEHUS (CTYIIEHYATOE BBHIKIIFOYEHUE B KOHIIE JHS).

o JleiicTBHE BBIKIIIOUATEINS, PEArUPYIOIIET0 Ha OCBEIIEHHOCTh, MOXET OBITH
JIETKO MEPEHECEHO Ha BCE JIaMIIbl I HA U3MEHEHHYO T'PYIIITY JIAMII.

Jlist ynoOcTBa TPOrpaMMHPOBAaHHUS W HACTPOHKH JIOTHYCCKOTO MOJTYJISI
LOGO! ¢upma-npous3BoauTeNlh co37aja O4YeHb yAOOHYIO IporpamMmy, KoTopas
nocutT HaszBanue «LOGO!Soft Comforty .

[Tporpamma LOGO!Soft Comfort mo3Bossier mpous3BOAUTH pa3pabOTKy U
omanky nporpamm it LOGO! Ha komnproTepe, JOKyMEHTHPOBATh IPOrPaMMBI U
AMYJIUPOBaTh paboTy pa3padaTbIBaEMOro ycTponcTBa. I'oToBast mporpamMmma MOKET
3arpy’karbcs B MaMsTh JJOTMYECKOro Moayist yepe3 kadens 1K winu 3anuceiBaThCs
B MOJIyJIb IAMSITU Yepe3 CHelMalbHOE YCTPOHUCTBO.

Uctounuk: http://electricalschool.info/
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Kak KoHTaKTHad IacTa Mo3BOJIsIeT
IKOHOMUTH

Korga st pabateiBan Ha SIpociaBCKOM MOTOPHOM 3aBOJIE, B AJIGKTPOLIEXE, Y
HAC, Cpell MPOYUX, TPYArIcs Takoh rpaxaanud — Kocts [llemapynuH, oH ObLT HE
MOJIOJT ¥ YIPSIM, K TaKUM KaK OH, TOBOPST, BO3pAacT MPUXOIWT ONWH. Tak BOT,
oOCITyXMBasi pa3iMyHble IMKapbl, a HA TEPPUTOPUU 3aBOJA OHU HAXOJIUIIHUCH
NPEUMYIIICCTBEHHO Ha yiwmie, KocTs Ma3anm KakuM TO COJHJIOJIOM, KaXKIbId
OONTHK, KaKIYI KIEMMy, 4YTO HAaXOJWj, Ja TakK, 4YTO II0CJie Hero, He
WCIIAYKaBIINCh, MKa( OBUIO OTKPHITH MPOCTO HEBO3MOXKHO. CTOUT JIM TOBOPHUTH,
YTO KOJUICKTHUB AJIeKTpoIiiexa, KocTio HeKOToOpsIM 00pa3oM He0II00IuBat?

A Benb Kocta crapanca Bce Jgenarb MPaBUIBbHO, POBHO HACTOJIBKO
HACKOJIbKO OH, 3TO caMO€ MpPaBWIbHO, MOHUMaN. EMy Obl KBapiie Ba3eJIMHOBYIO
Ma3b Kakylo, Hy WA JAPYTYI0O KOHTaKTHYIO NAacTy, HO OTKYJla B3SThCS TaKOW
pockoiu Ha 3aBojie? Tam jaxke M30JIEHTHI, YTOOBI HE 3aBSI3bIBATh €€ OAHTUKOM, HE
OBLII0.

Kocrs xe, ocTaBisiss CBOW KUPHBIMA CONMAOIBHBIN CIEM, MPECIECIOBAT OAHY
€AMHCTBEHHYIO, MPOCTYIO LEJb, YTOObI OOJITHI U BUHTUKHU HE PIKABEIU U MOTOM,
€CJIM BAPYT MOHAA00UTCS, UX MOYKHO ObUIO OTBEPHYTb.

Kazanock 6I)I, KaKasd CBA3b MCKAY pr,I[OJ'IIO6I/IBBIM I'paKJaHuHOM H TEMOU
craTbu? HOCKOJ’ILK}’ Cc TOH AKTHUBHOCTBIO, C KOTOpOﬁ Kocts HaxoauJ BCC HOBLIC U
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HOBBIE (CTaphle, CTpalllHble, HACKBO3b THUJIbIE) IIKa(bl U IIUTHI, HE oOpamias
BHUMaHUsl Ha TMperpagsl B BHJIE 3aMKOB M  KaT€rOPUYHBIX  YCTHBIX
MpeayNpeXICHU KOJJIEr 1o 1eXy, COBepIlIasi B HUX CBOW “‘Hama3z”, Oylb y HEro
KOHTaKTHasl 1MacTa, a He To 0e300pa3ue, 4TO BHIOPOCHIIM JaKE€ B TPAHCIOPTHOM
1exe, OH MOI' Obl COKOHOMHTH HPEANPHUSATUIO TPU MPOIEHTA JIEKTPOIHEPTUH, a
y4€HbIE TIOJICYUTANIH, YTO 3T [IU(pa BIIOJIHE MOKET CTPEMHUTHCS K JECATH.

Kak u noyemy Takoe BO3MOKHO?

[To MOUM CKpOMHBIM HAOJIIOACHUSM, CO3HATEILHO UCIIOIB3YIOT KOHTAKTHYO
MacTy pa3Be 4YTO KaOENbIIMKH, HY U TaK, HEOOJBIION MPOIEHT MacTepoB, Ha
YPOBHE MOTrPEIIHOCTH. BOJIBIIMHCTBO Xe Joeil, MPUMEHSIOT €€ caMu TOTO He
BeJasi, Ha HOXaX pyOHJIbHUKOB, KOTOPbIE 3a00TJIMBO MOMAa3ajl MPOU3BOIUTEh UITU
B kinemMHHKax WAGO cepun 773-300, koTOphie IpsIMO Ha 3aBOJE HAIOJIHEHBI
nmacroi  ALU-Plus, Tak ke, pacdacoBaHHyl0O B IINPUIBI IO JABAIIATh
MUJUTHJIATPOB, €€ MOKHO MPUOOPECTH U OTIEITBHO.

Wﬂﬂﬂ [IpoBonsamas nmacra WAGO “Alu-Plus” npenna3Hauena s
e Ha IEKHOTO TIOJICOEIMHEHUS OJHOKUIBHOTO AJIFOMUHHUEBOTO MPOBOJA
ceyeHueM 210 4 B npyxkuHHble Ki1eMMbl WAGO.

PexomeHmyercs wWCmonb30BaTh MpoBojsAmIyro macty ““Alu-Plus”, mus
HaIOJHEHUs, B MEPBYIO OuYepe/b, IUIOCKONPYXKUHHBIX KieMM WAGO, uto B
o0ImeM TO BIIOJIHE JIOTUYHO, B OTBEPCTHE I TIPOBOJHUKA, OOBIYHBIM
HITTPULIEBAHUEM.

ATIOMUHHEBEIC IMpoBOoJa CO ClICaaMHU KOPPO3UMU BCC TaKHU H€O6XO,III/IMO
MpCaABApUTCIbHO 3a4YNUCTHUTD. B MHOTOKOHTakTHBIX KJIE€MMax HX MOXKHO
IMOAKIOYATh BIICPCMCIUIKY C MCIHBIMU.

[IpoBoasmias nacra “Alu-Plus”

1. Pa3pymiaer OKHCHYIO IUIEHKY MPU MOAKIIOUECHUH.
2. IlpenoTBpalliaeT NOCIEAYIONIEe OKUCIEHUE B TOUKE KOHTAKTA.
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3. IlpemoTBpamaeTr 3JE€KTPOJIUTHYECKYIO KOPPO3UI0 MEXAY AIFOMUHUEBBIM H
MEJHBIM MPOBOJAAMM, 38KaTbIMU B OJHOU KIIEMME.
4. 3ammiaer MeTamI OT KOPPO3UHU.

Alu-Plus mpeana3zHayeHa B MEpPBYIO O4epelb JJIS HAJIEKHOTO COCIUHECHMUS
IIPOBOOB.

Takxxke He  xoTeqoch  Obl  OOOMTM  BHUMAHUEM  KOHTAKTHYIO
ANEKTPOINPOBOAALLYI0 nacty npousBojacTBa KBT, u xoTh mo3unuoHupyercs oHa
HEMHOI'0 MHaye, CyTh €€ IPUMEHEHHUS OCTAETCs BCE TOM XKeE.

Penentypa mactel  mpeacTaBiseTr  COOOM  CMECh  METaJUTMYECKOIO
HAMOJIHUTENS C OPraHMYECKMMHU CBS3YIOIIMMHU M BKIIOYAeT B ce0s MUHEpaIbHOE
MAacjio0,  3aryCTUTEIM W DJJIEKTPONPOBOJAIIYH0  Kommo3zuuuio.  [lacra
paboTocnocoOHa HE3aBUCHUMO OT pojia TOKa, 3HAYCHHWH YaCTOTHl W HANPSDKCHHS,
HMMEET BBICOKYIO, CTA0OUJIbHYIO BO BPEMEHHU SJIEKTPOIPOBOIHOCTD.

Juamna3on pabouux TeMmmeparyp OT MHUHYC COpPOKa JO IUIIOC CTa IpaayCcoB
Llenbcus.

HaHecenne KOHTakTHOW TAacThl Ha IMOBEPXHOCTh MeTajuia 00ecleynBaeT
JIOJITOBPEMEHHYIO 3alIUTy 3JIEKTPUYECKOTO KOHTAKTa OT Pa3IMYHBIX (PUHUKO-
XUMHUYECKUX MPOLECCOB, MPOUCXOMSIINX B XOAE IKCIUTyaTallUH.

KoHTakTHast 3JE€KTpOnpoBOJsALIas IMacTa OpPraHUYHO COBMECTHMA C
KaOeIbHbIMU HAaKOHEYHUKAMHU u COEJIMHUTETIS, BBIITY CKA€MbIMU
«OnektporexnuyeckuM 3aBogoM KBT» wu rapanTtupoBaHHO oOecneyuBaeT
HaJIEXKHOE IEKTPUUYECKOE COEAUHEHNE.

[TacTa HaHOCHUTCSI Ha PabOUyIO MOBEPXHOCTD JIEKTPUUECKOTO KOHTAKTA, MPH
9TOM MEJIKOAMCIEPCHBIE YacCTHLbl 3aIlOJHIIOT BCE HEPOBHOCTH KOHTAKTHBIX
ITIOBEPXHOCTEMN.

HpI/I 3aTAXKKE KOHTAaKTa, IracTta CIIPpECCOBLIBACTCA B CIUIOUIHYTIO
MCTAJUIMYCCKYIO IIPOKJIIAAKY, YBCIIMYHMBAsA TCM CaMbIM pa6oqy}0 IMOBCPXHOCTH
COCIUHCHU:.
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Hy u nakoHen, yHuBepcasibHas BBICOKO-DJIEKTPONPOBOIAIIAS CMa3Ka IS
3aIMTHI AJIEKTPUUECKUX KOHTAKTOB — Y BC CyIepKoHT.

Cmazka CynepkoOHT MPUMEHSIETCS B pa300PHBIX AJIEKTPUUYECKUX KOHTAKTaX
U3 JIOOBIX MPOBOAHUKOBBIX MAaTEPHAJIOB U B JIOOBIX UX COUYETAHUSX, B TOM YHCIIE
U JUIsl HENOCPEACTBEHHOIO COEIMHEHUS «MEAb — AIOMUHHI» B CETIX
MIOCTOSTHHOT'O U MIEPEMEHHOTO TOKA.

[Ipumenenune YBC CynepkoHT

® [I03BOJISIET rapaHTUPOBATh 3(PPEKTUBHYIO AHTUKOPPO3UIHYIO 3aIIMUTy OT
BJIAr'H, JIIOOBIX arpeCCUBHBIX a’3PO30JI€H, ra30B U MbUIH.

® CHIKAeT NMepexoqHOe KOHTAKTHOE COMPOTUBIIEHUE OT 2,5 pa3 u OoJibliie

® CHWKaeT padouylo TeMIlepaTypy KOHTAKTa, B CPAaBHEHUU CO CTaHJAPTHBIMU
aHAJIOTMYHBIMUA KOHTAKTaMu 0€3 CMa3KH.

e (OOecmeynBaeT 3allUTy M COXpaHEHUE DJIEKTPUUYECKUX I[OKas3aTelen
KOHTaKTOB IIPH JJIUTEIBHBIX MEPETrpeBax A0 TPEXCOT — TPEXCOT NATUAECATH
rpaaycoB Llenbcus.

e Hckimouaer aBapuifHbIE CUTYAIMH 110 TPUYHUHE Pa3pyIICHHUS] KOHTAKTOB.

e CHmKaeT Tpyn03aTpaThl HA 00CITYKUBAHUE AINEKTPOCETEH.

e JlaeT BO3MOXHOCTb 0O€3 3aMEHbl CHJIOBOW OIIMHOBKA W KOHCTPYKUHUHU
KOHTaKTOB YBEIMYUTHh BEIWYMHY paboyero TOKa Ha JBaJaLATh MATh —
TPUALIATH MPOILIEHTOB, C COXpPAHEHUWEM TIoOKa3aTejed, COOTBETCTBYIOIIUX
TpeOOBaHUSIM IocTt 10434-82, COOTBETCTBEHHO YBEJIMYUTH
MIPOU3BOAUTENHLHOCTh TEXHOJIOTUYECKOTO 000Dy 10BaHMUS.
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e DyektpornpoBoasmas cMa3zka CynepKOHT HETOKCHYHA, B3pPHIBO- U
noxapoOe3onacHa, He TpeOyeT cheruaibHbIX MEp 3alluThl OpPraHoB
JIBIXaHUS U 3pEHUSI, UJICATHHO COXPaHseT MOBEPXHOCTH KOHTAKTA.

e VYBENMYMBAET CPOK CIYKObI KOHTAaKTOB 0€3 MPOMEKYTOYHBIX PEMOHTOB U
He TpeOyeT NPUMEHEHHUSI IPYTUX CIIOCOO0B CTA0MIN3AIIMU KOHTAKTOB.

W TTTESTET

'rF — —

CornacHo pe3yJibTaTaM MPOMBIIUICHHON JKCIUTyaTaluHd, NpUMEHEHue |
KWJIOTPAaMM CMa3Ku OOECIEYMBAET 3KOHOMHIO 3JeKTpodHepruu 10 100 Thicsu
KWJIOBATT YaCOB B TO/I.

Anexceii [Tuuyrun http://www.masterwire.ru/

Eﬂ'[‘lhi Y
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3amura ot nepenanpsizxkenui WAGO
Protect

B anekTpoTexXHHUKE UMITYJIBCHBIE IIEPEHANPSIKEHUS MOSIBIIFOTCS BCIEACTBUE
yIapOB MOJIHUM, 3JIEKTPOCTATUYECKUX Pa3psoB U IEPEXOAHBIX IPOLIECCOB B
CHWJIOBOM KOMMYTAllUOHHOM OOOpYJOBaHWH, M MOTYT MPUBOIUTH K CEPHE3HBIM
MOCIEACTBUAM. be3 NPUHATUSA JOJDKHBIX MEpP 3allUThl BCS JHEPreTUYECKas
CHUCTEMA, DJEKTPOHWKA ¥ aBTOMAaTHWKAa MPOMBIIUICHHOTO COOPYXECHHS OyayT
MApAIM30BAHBl TIOCIE MOPAXKEHUS 3IAHUS MOJIHUEH.
IlepenanpsbkeHus H3-3a MOJIHUM WM DJIEKTPOCTATHKH
BO3HUKAIOT B JICKTPUUECKHUX LEMSIX KPATKOBPEMEHHO, Ha
IO  MWUIACEKYHZIbl, HO HX DSHEPIUM XBaTaeT JJis

ITIOJIHOI'O paspymicHus HN30JIA0u 1 IMpOBOIOB,
IMOBPCIKACHUA JIMHUU CBA3H, IIOJIYIIPOBOOAHUKOB H
MHUKPOCXCM. CI/ICTGMLI, COACPIKAIINC A0poruec

AJIEKTPOHHBIE YCTPOMCTBA, HE MOTYT OBITh 3alIUILEHBI

IIPOCTBIM  MOJIHMEOTBOAOM. [lonmHas 3ammra OT IEpeHAnpsLDKEHWM  MOYKET
o0ecneunBaTbCs TOJIBKO C IOMOIIBIO B3aHUMOJCHCTBUS HECKOJbKUX YPOBHEU
3alIUTHl B PaMKax CHUCTEMBI, KOTOpas MOXXET OBITh peajn30BaHa Ha HW3JEIHSIX
cemeiictBa WAGO Protect. D10 cemeicTBO BKJIIOYAaeT IIUPOKUI HAOOP
COBMECTUMBIX JIpyI € JpyromM paspsaHukoB (kjmacc B) u orpanuunreneit
nepeHanpspkeHust (kiaccsl C u D). OHM KOMMOAakTHBI U JIETKO MOHTHPYIOTCSI Ha

cranaaptHyto DIN-peliky, OpraHM4HO BIMCBHIBAIOTCS BO BCE THUIBI 3a3€MJICHUSA
(TN-C, TN-C-S, TN-S, TT u IT).
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JIOTIOJTHUTENHHO BBIMTYCKAIOTCS JPOCCENN U KIEMMBI B TAKOM K€ KOpIIyce, a
TaK)Ke TPEOEIIKOBbIE MEPEMBIUKH C Pa3IMYHBIM YuciaoM (a3 u noiaocoB. CTeneHp
3amuThl kKopnyca [P20, nuamazon paboumx temmeparyp oT -40 mo +80°C (y
npocceneit 1o +115°C).

Pa3psianuk rpo3ozamursl (kjaacc B), yposens 1

PazpsiqHuk rpozo3amuthl kinacca B ucnonb3yercs Uil 3alIUThl OCHOBHOIO
BBOJIa HANpPsDKEHUA. YPOBEHb OrpaHWYEHUs nepeHanpsbkeHuilt 4kB. Paspsannuku
rpozo3anutel  WAGO MOryT yCTaHaBIMBATBbCS TNEpPEl DJIEKTPOCUECTUYMKAMU.

Orpanuyuresb nepenanpsixenns (kiaacc C), ypoBeHb 2

[Ipyn ucnosib30BaHUM OrpaHUYUTENs] NepeHanpsbkeHuil kinacca C, xabenb
MEXAY HUM U Pa3psaIHUKOM IpO303allUThl Kiacca B NODKEH MMETh JIMHY HE
MeHee 15 M, Tak Kak OCTaTOYHOE HaNpsHKEHUE HE JOJDKHO mpeBblath 1,5xB. B
IPOTUBHOM CJly4ae HEOOXOAMMO YCTaHaBIMBATh pPa3BA3bIBAIOLIUE JPOCCEIH.

Orpannunre/ib nepeHanpsikeHus (kiacc D), yposensb 3

OrpaHuyuTeNb NepeHanpspKkeHus kiacca D uist 3amuTsl 000py10BaHuS.

OrpaHuyvuTe/ M NepeHanpsizKeHus

OrpaHnuuTeny NEPEHANPSIKEHUS NPEICTaBISAIOT COOOM  yCTpOMCTBA,
OCHOBHBIMH KOMIIOHEHTAMU KOTOPBIX SIBISIFOTCSA YIPABIISIEMbIE HAIPSHKEHUEM
AJIEMEHTBI:  BAPUCTOPBI,  OIPAHUYUTENBHBIE  JUOABl  WIH  Pa3psAHUKU.
OrpaHuyuTeny MEepeHANpsHKEHUs NpeAHa3HayeHbl Ui 3allUThl  JIPYroro
AIEKTPOOOOPYIOBaHUS OT NEPEHANPSIKEHUM, U JJI1 YPAaBHUBAHUS JIEKTPUUYECKOTO
[OTEHIMAA.

Kanaccupukanus orpanuunTesieil nepeHanpsKeHust
Pa3psigHuk rpo3o3omuTrhl (Kiaacc B)

Pazpsinauk rpozo3amutsl (3-nontocHbiil 792-110,
l-momrocHpiit  792-111) mnpegnHazHaueH [uisi 3allMUThI

HHU3KOBOJIbTHBIX MOTPEOUTENBCKHUX cereu oT
MEPECHANPSDKEHUMA, B TOM YHUCJIE NPU OPSMOM YJIape
MOJIHHH:

e TI'CpMCTU3ALM DJICMCHTA 3alIMTEI IPEAOTBpAIACT HOBerHOCTHBIP'I paspAaa;
e BO3MOXHOCTb KOOpAWHAIIUHU 3Hepr1/1171 MCKAY BApPUCTOPHBIM pPaA3PAITHUKOM
I'p0O303alllUThHI U 3allIUIIIACMbIM O60py,IIOBaHI/ICM;
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BBICOKHUI YPOBEHb 3aIlIUTHI;

BBICOKOE€ OBICTPOJICUCTBUE;

BO3MOXXHOCTh YCTAHOBKH TE€pe]] MIEKTPOCUCTUUKAMH OJiaroaapsi BHICOKOMY
COMPOTUBJICHUIO U3O0JISIIUY;

MHOTO(YHKIIMOHAIbHBIE TEPEXOJHBIC KJIEMMbI IS IPOBOJHUKOB U
rpe0eHYaThIX 1IHH;

3-MOMIOCHBIE U 1-TIOIFOCHBIE JUISI PA3IMYHBIX CETEH.

OTIUYUTEILHBIE OCOOEHHOCTH:

MOHTUPYIOTCSI HE3aBUCUMO OT BHENIHUX YCJIOBUH B YaCTH MEXaHUYECKOM
Harpy3Ku Ha KOpIyc U 0€30MacHBIX PacCTOSHHUIA;

KOMITAaKTHOCTb;

YCTaHOBKA Ha PEJIbC.

Texanueckue NaHHBIE:

KOODAWHALIMM  BHEPTruid  MEXAy  pa3psAIHUKAMHU
rpo3o3amutel  (kiacc B) u  orpaHuuyuTensIMH
nepeHanpsokenuit  (kiacc C) mnpu  OPOXOXKICHUHU
paspsinHoro Toka 10/350 mkc:

IIpoxoaHoit MOayJIb

HOMUHAJIBHOE HampshKeHue nmpoBoaHuka 255B/500;

UMIYJbCHBIN TOK paspsna wmoiuHuu (10/350) 1-momrocHbie SO0KA, 3-
nosmrocHbie 100KA;

CEUCHHUS TIOAKIIOYAEMBbIX IIPOBOJHMKOB He MeHee 10 KB.MM A
OJTHOKUJIBHBIX M  TOHKOIIPOBOJIOYHBIX, He Oomee 50 KB.MM A
MHOTOKIJIBHBIX U 35 KB.MM JJISI TOHKOTIPOBOJIOYHBIX.

Pa3zBsaspiBaromue apoccesu

PaBBHBBIBaIOHII/Ie APOCCCIN IIPCIHA3HAYCHBI IJIA

JIOKQJIM30BaHHAS! UHIYKTUBHOCTh UCIIOIB3YETCA B
KayeCcTBE KOMIIAKTHOM 3aMEHBbl [JIMHHOW JIMHWHU, HEOOXOIUMOMN IS
pa3BsI3KM  MEXJY YCTPOMCTBOM MOJIHME3AIIUTBI H  OTPAHUYMUTEIIEM
MIEpEHAIPSKCHUN;

MPOCTOE PACMOJIOKEHHUE FJIEMEHTOB OJIMH 32 IPYTHM;
MUHHUMAJIBHBI TI0 TabapuTam Mepexoj] MEexIy
30HaMU MOJIHHE3amuUTel 0A- u 2;
MHOTO(QYHKIIMOHAIbHBIE MPOXOJHBIE  KJIEMMbI
JUTsl TPOBOJIHUKOB U IpeOEHYATHIX IIUH.
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[Ipoxognoit moxaynes (1-momtocHsiit 792-699) npennazHaueH sl COCIUHEHUS
OTpaHUYUTENICH TEpPEHANPSHKEHUST TMpU  MOMOIIM  rpedeHYaThiX IMIMH U
00bEIMHEHUS PA3IUYHBIX IIETIEH.

TexHuueckue JaHHBIC:

paspsaasbiii Tok (10/350) 100kA;

HOMUHAJIbHOE HanpshkeHue S00B;

HOMUHaIBHBIN TOK 100A;

HCIIBITATENbHBIN TOK 125A;

CEUEHHUs MOJKIIOYAaEMbIX TMPOBOJHUKOB HE MeHee 1,5 KB.MM i
OMIHOKUJIBHBIX UM  TOHKOINPOBOJOYHBIX, HE Oosee 35 KB.MM i
MHOTOXXWIBHBIX U 25 KB.MM JJIsl TOHKOTIPOBOJIOYHBIX.

1-moyIlOCHBIN OTrpaHUYUTE]b HepeHanpsikeHni (kiaacc C) co CMeHHBIM
MOJYJIEM 3alHUThI

OrpaHuuuTens NEPEHANPSHKEHUW MpeJHa3HAYeH I

YCTAaHOBKM MEXIy 30HaMH MoJiHHEe3amuTel 1B-1 u

BBIIIIC:

BO3MOXXHOCTh ~ KOOpPJIMHALIMM  DBHEPrud ¢
Pa3pSIHUKOM IPO303aLIUTHI;

BBICOKAasi TPOBOJUMOCThH Ojarojgapsi MOITHOMY
OKCHUJIHO-IIUHKOBOMY BapUCTOPY;

BBICOKMII YpOBEHb 0€30macHOCTM Onarojapsi yCTpPOWCTBY TEIIOBOTO
OTKJIIOUCHUS;

BBICOKOE OBICTPOJICUCTBUE;

BU3yaJibHAs WHJMUKALUS OTKa3a KPAaCHBIM TPAHCIAPAHTOM B CMOTPOBOM
OKHE;

KOMITaKTHOCTB;

MHOTO(YHKIIMOHATbHBIE TPOXOJHBIE KJIEMMBbI I TMPOBOJHUKOB U
rpe0eHYaThIX IIIHH;

OrpaHuuuTens NEpeHANpPsHKEHUM ¢ KOHTAKTOM JUIsl MHIAMKAUWMUA OoTkaza 792-650

HUMECT

OT):[GJIBHBII71 3-HpOBOI[HBIfI KIICMMHHK [OJI1 YAAJICHHOIO MOHHWTOPHHIA

TCKYHICTO  COCTOSHHAL. KnemMmmHuK COCAMHCH C ICPCKIIYArIUM CYXHUM
KOHTAaKTOM. Cpa6aTBIBaIOIIII/IM Ipu OTKJIFOUYCHUHU

YCTpOﬁCTBa OT CCTH BCJICACTBHUC IICPLCTPCBA.

OrpaHuyure/b nepeHanpsikeHui (kiace D)
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OrpannuuTens NepeHanpsHKEHU NMpeaHa3sHaueH i 3al[UThl CUCTEM MUTAHUS OT
UMITYJBCHBIX TEPEHANPSHKEHUN M TEPEeXOTHBIX MPOIECCOB B KOMMYTAIIHOHHBIX
mkadax:

o 2-MOJIOCHBIE OTPAHUYMUTENIM TEPEHANPSHKEHUN C YCTPONMCTBOM TEILIOBOTIO
OTKJIFOUEHHS U CPEICTBAMU MOHUTOPUHTA;

e CBETOBas WHAWKaIMs pabodero pexuma (3eleHas), pexuMma OTKasza
(kpacHas);

e HHIWKAIMS OTKa3a MEPEKIIOYAIONIM CYXUM KOHTAKTOM, CpaOaThIBAIOIIAM
MIPU OTKJIFOUEHUH YCTPOUCTBA (MPU HATMYUM HATIPSHKEHUS B CETH);

KiiemMbI ¢ MoyJieM OrpaHMYMTEJIS NepeHanpsizKeHuii

3almuTHBIE TPO30Pa3PAIHUKHY, IIUPUHA KOTOPBIX COCTABIISIET BCETO JUIIL 6 MM, a
TaK)kK€ MHOTOCTYTICHYATHIE TPO30Pa3PATHUKH, pa3paboTaHHbIE B (popme KIeMM ¢
MOHTQXOM Ha peibC, 00ECIEUNBAOT TAKYIO 3aIUMUTY YIPABJISAIOMIEr0 U IIUHHOTO
o0opyoBaHus, MPU KOTOPOM OyJIEeT SKOHOMUTHCS MECTO M HE MOTPEOYIOTCS
OOJbIIME 3aTPATHI.

I'azoBble paspsaAHUKH

l'a30BBINi  paspsAHMK HMMEET JBa DJJEKTpoja B
KepaMHYEeCKON WU CTEKIITHHOU TpyOKe, B KOTOPOM MO/T
-——ﬂ—— JaBJICHUEM HaXOJUTCS MHEPTHBIN (OJaropojHbIiA) ras.
[Ipu JOCTWXKEHUU HANpPsHKEHUS TOJKUIa MPOBOJ
E MEPEHANPSHDKEHUM 32 CYET HWOHM3AlUM CTaHOBUTCS
HU3KOOMHBIM. B ITO10KKEHHOM COCTOSIHMH OT I'a30BOT0
pa3psIHUKAa OTXOJUT HANPSHKEHUE TOPEHUs JIyTH,
cocraBisironiee oT 10 mo 30 BOIBT, U MOXKET T€Uh CETEBOM TOK MOCIEIACHUCTBHS.
OTOT TOK MOCHEAEHCTBUS JOJKEH ObITh OTPAaHUYEH C OMOIIBIO TOAXOSAIIUX MEP,
HampuMmep, 3a CUeT MPEABKIIOUCHUS TMPEIOXPAHUTENs. DTO BCerja Cilaeayer
OCYILIECTBIISITh, €CJIM CETEBOE HANPSKEHHUE B CETH, KOTOPYIO CIEAYET 3alllUTHUTh,
cocTaBisgeT Oosiee 12 BOJBT NOCTOSIHHOIO TOKA, @ HOMHHAJIBHBIM TOK ITOJa4H
MUTaHUS WIH 3alIUIaeMON dJIeKTpUIecKoi 1enu oosbiie uem 100 MA.

Bapucrtopsl

Bapucropsl SBISIOTCS 3aBUCUMBIMU OT HAIPSKEHUS
CONMPOTHUBJICHUSIMU, KOTOpBIE B Clly4ae MPEBBIIICHUS
CBOEro '"CETeBOTr0 MUTAKOLIErO0 HANPSKEHUA'" 0
OTHOILECHUIO K IIKajle HalpsyKEHUN CEeTH, BEIUYMHA
KOTOPBIX BBIII€ HANpSDKEHWs] NUTAIOIIEd  CeTH,

IIkoJa 1jis 3J1eKTPUKA (3JIEKTPOTEXHUKA OT
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CTAHOBATCS HU3KOOMHBIMU M TEM CaMBIM MOTYT "OTpe3aTh" NEPEHAIPSIKEHUS 3a
cueT OOJIBIIMX OTBOJIMMBIX TOKOB. BapucTOpBI MOTYT CTapeTh M TOrAA MOCTENEHHO
CTAHOBATCS] B HUKHEH IIKAJIE HAIIPSDHKEHUM CETH HU3KOOMHBIMH. JTO SIBIICHUE, KAK
MIPAaBUJIO, MPOSBIISIETCS, OJHAKO, TOJIBKO TOTJA, €CJIM IEPEXOAHBIE HANPSHKECHUS
OTBOJAATCSA 4YEPE3 BAPUCTOP OYEHb 4acTo. B 3TOM ciydae MX ClenyeT 3aMeHSTh
4yepe3 ONpeeIICHHbIE IPOMEKYTKHA BPEMEHH.

CynnpeccopHbie THObI

CynnpeccopHble WM TpacUJIbHbIE AMOABI pabOTaroT
CXOJHBIM obpazom Kak u OOBIYHBIC
MOJTyIPOBOTHUKOBBIE cTaOuIuTpoHsl. [locne BrIxoaa 3a
npeaesbl HOMHUHAJIBHOIO HANpshDKeHus 1pobos (B
HafpaBJICHUU  OJIOKUPOBAHUS)  JIMOJ  CTAHOBUTCS

npoBoAUMBIM. [0 cpaBHEHMIO C MOIYIPOBOHUKOBBIMU %
CTaOMJIMTPOHAMH CYIIIPECCOPHBIE UOAbl OTINYAOTCS

BBICOKOM TOKOIIPOBOJIHOCTBIO M KOPOTKMMHU BpEMEHEM cpabaThiBaHUS B Ps-
Jrana3oHe.

HUcrounuxk: http://ctc.nsk.ru/

«B MUp JIEKTPUUYECTBA — KaK B MEPBbIil pa3!»
(Bugeoxypc /2009)

MynpTUMEIUIHBIN KypC 10 JIEKTPOTEXHUKE U OCHOBAaM DJIEKTPOHUKH. «B
MUD DJIEKTPUYECTBA — KAaK B TEPBBIA pa3!» SBIAETCS TEOPETUYECKUM U
INPaKTUYECKUM IOCOOMEM JJI1 HOBUUYKOB M «10A3a0bIBIINX» npodu. Pasmep: 4.15
GB.

ABTOpP 00y4aroLuii KypC 10 2JIEKTPOTEXHUKE U OCHOBAM JJICKTPOHUKU
"B MUp 2JIeKTPUYECTBA KaK B nepBbli pa3!" - Muxauna BanwoumuH.

KonunuectBo maparpados: 50
Ckpunt-TecToB: 12
[Tpo10KUTETBHOCTD: 8 YacoB
SAzbik UnTepdeiica: Pycckuit

[Tnatdpopma: Windows All

IIxkona quis 1eKTpUKa (3JIEKTPOTeXHUKA OT A 110 ) - 56
http://electricalschool.info/



http://www.electrolibrary.info/electrik.htm
http://electricalschool.info/
http://electricalschool.info/ElectrikDisk.php
http://electricalschool.info/ElectrikDisk.php
http://ctc.nsk.ru/

DJIeKTPOHHBIN KYpHAJ «I djekTpuk!» Nel9 Maprt 2010 r.

HIkoua niist 3jeKkTpuKa (3J1eKTPOoTeXHUKA oT A 110 5) -
http://electricalschool.info/
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OcHoBHast uHdopmalys Ha 3TOM JUCKE MpeJcTaBiieHa B Bujgeodopmare. Ha
DVD-nucke - 6onee 8 wacos Buaeo! Buaeokypc "B mup snekrpuyecTBa - Kak B
nepBblid pa3!" Benér Hacrodmmii mactep cBoero gena! B Buaeoponukax Bel
CMOXKET€ YBHUIETh MPUMEPHI BBINOJIHEHHUS PA3JIMYHBIX NPAKTUYECKUX padoT U
pa3IMYHBIX MHTEPECHBIX 3KcnepuMmeHToB. [IpakTHka Bcerja mose3Hee 4uCTou
Teopuu!

Bcerpa odyens mosie3no nonabroaaTh 3a AeHCTBHAMHA ITpodeccronana. Tem
O6onee uyto B M0OOH MOMEHT BBl MOXET€ OCTaHOBHUTH BOCIPOM3BEICHUE WU
OTKaTUTh €0 Ha3aJ U MPOCMOTPETH €r0 JACSHUS CHOBA.

Tak 4T0, ¢ MOMOILBIO ATOr0 AUCKa Bbl cMOXkeTe cpa3y ocBanBaTh MaTepuall
Ha YPOBHE HE TOJIbKO 3HAHUM, HO U Ha YPOBHE HABBIKOB, a 3HAYHT, Y)PEKTUBHOCTD
Takoro oOy4eHusi OyaeT ropasno Bbiie. HioaHChI M CIOKHOCTH, KOTOpBIE TPH
NepBOM MpocMoTpe Brl He 3ameTuTe, MpU MOBTOPEHUHU OYIyT Cpasy Ke BUTHBI.

Br1 MmoxeTe cpa3zy ke JelicTBoBaTh. Bbl MoxkeTe cpazy npoOoBaTh JiejaTh TO
e, UTO U JIeJaeT aBTop Kypca. Tak 4To BUAEO Kypc 1mo3BoauT Bam a3 dekTuBHO 1
OBICTPO OCBOUTH HYXKHBIM MaTepuall U TMOJYYUTh HABBIKA MPAKTUYECKUX
JICUCTBUMH.

Conep:xkanue Bugeokypca "B Mup 3/1eKTpu4ecTBa - Kak B MePBbIil
pa3!"': http://electricalschool.info/ElectrikDisk.php
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['maBHBIN pegakTop O0ECIIATHOTO DJIEKTPOHHOTO YIEKTPOTEXHUYECKOTO JKypHAasla
«4 srekTpuK!»

IToBHBIN AHApeN BraaumupoBud
IIpenonaBarens [ OMENBCKOTO rOCy4apCTBEHHOIO MOJIMTEXHUYECKOTO KOJIIEIKA
Konraktsl

e-mail: electroby(@mail.ru

WWW: http://electrolibrary.info

http://electrolibrary.info/electrik.htm - Bce mnpenpimymnime Homepa OecIuIaTHOTO
AIIEKTPOHHOTO KypHaia «5 anekTpuk!»

http://electricalschool.info/ - [lIkomna qis 3mekTpuka
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