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Kak noakjamo4uThL CBEeTOIMO/I

PaCCMOTpMM npasuiibHOE BKIlOYEeHWE CBETOOMOO0B, TOJTbKO 3JTEKTPUYECKYI0 CTOPOHY Aena.

Ons NPUMEHEeHNUA U3NOXEHHbIX HWXe cBeaeHun I'IOHap,O6$|TC$|Z
KanbKynaTop, NaanbHUK, TECTEP.

Cpasy crnegyeT OCTaHOBUTbLCA Ha HEKOTOpbIX Bonpocax. Ecnu Het
HaBbIKOB WUCMOSb30BaHUSI MEPEYUCTIEHHbIX WMHCTPYMEHTOB, fydlle
obpaTuTbCs K chneuuanucTy, B pesyrbTaTe 4ero MOXHO usbexaTb
TaKuUX HEMPUSATHOCTEN Kak He3anfaHMpPOBaHHbIA KOCTEP AOMa, a Takke
nop4y COOCTBEHHOrO OpraHn3Ma B LiENIOM UIM OTAENbHbLIX Eero YacTen.
Tak e He cnefyeT HanpaBNATb Nyd CBETOAMOAA HENOCPEACTBEHHO B
CBOW rnas (a Takke B rnas ToBapuiia) Ha GrM3KOM PacCTOSHMU, YTO
MOXET NoBpeauTb 3peHME.

Cneaoyet cobniogaTh 3aBOACKME MNapameTpbl BKMoYeHuss ceeToaumoda. [pexage 4yeM  Kyda-nubo
NOACOEANHUTL CBETOAMOL HAA0 BbIACHUTL €ro areKTpUYeckme napameTpsbi.

HemHoro duankun. Hanpspkenne 'U' nsmepsietca B BonbTax (B), Tok 'I'- B amnepax (A), conpotusneHue 'R' B
omax (Om). 3akoH Oma: U=R*|.

WTak, mMbl pewmnu BkNOYUTL cBeTtoauod. PaccmoTpuM Hambonee nonynsapHble Hanpsbkenust - 9, 12 B.
PaccmoTpym BapuaHT, Korga B pacrnopsXeHUun MMeeTcsl NMOCTOsIHHOE HanpsixeHue, 6e3 nomex (Hanpumep
GaTapenku, BbIHYTbIe MOTUXOHbKY U3 NyNbTOB OT TENEBU3opa), a NoTOM PAacCMOTPUM BOMPOC MNOAKTHOYEHMS
K MeHee naeanbHbIM UCTOYHMKaM (MOMEXM, HecTabunbHoe HanpskeHue u ap.).

Bce ceeToanoabl UMelOT OAMH FNaBHLIA 3NEKTPUYECKUin napameTp,
npu KoTopoM obecneynBaeTcs ero HopmanbHas patota. 31o Tok ( 1)
npoTekawLLmin Yepes ceetoanod. CeeToamon Henb3s HasBaTb ABYX
UMW TPEXBONbTOBbLIM. Y TeX, KTO BCe-Taku rnocelyan Ypoku ousnku B
LLKONe, cpa3y BO3HWKAET NOrMYHbLIA BOMPOC. ecnu ABa ceBeToauoda
abCcomnoTHO oAMHaKoBble M Yepe3 06a NpoTekaeT OAWMH U TOT Xe TOK,
3HAYUT, U HanpsHKeHWe Hado NPUMOXWUTL OOHO M ToXe K oboum. A BOT
1 HeT | TexXHOMorMsA U3roTOBMNEHUS KPUCTanoB He No3BonaeT caenaTb
ABa CcBeToAMOda C OOWHAKOBbIM, Ha30BEM €ero, 'BHYTPEHHUM

bl—rs conpoTtuBneHmem' U1 no 3akoHy OmMa MOXHO caenatb
COOTBETCTBYHOLLME BbIBOAbI.

Uepes ceBeToaMoa Hago NponycTUTb TOK (COrnacHoO 3aBOACKMM NapameTpam) U U3MepuTb HanpsikeHue Ha
ero BbiBoAax. ATo HanpshkeHne 1 byget obecneunBaTb NpoTekaHne TPebyroLerocs Toka Yepes KpucTann
ceBeToamonal

PaccMmoTpum Hanbonee pacnpocTpaHeHHbIE CBETOAMOAbI, paccynTaHHble Ha Tok 20MA (T.e. 0,02 A).

MaeanbHbli BapuaHT NOAKMIOYEHNA CBETOANOMOB - UCMONb30BaHne ctabunuaatopa Toka. K coxanenuio,
roToBble CTAGMNM3aTOPbLI CTOAT Ha MOPAOOK BbilLEe CaMoro CBETOAMOAa, W3rOTOBMEHWE OTHOCUTEMbLHO
[eLLEeBOro CaMoAenbHOro PacCMOTPUM Yy Tb HUXKeE.

OO6bIvyHO cpenHee HanpsbkeHue (npu 1=0,02 A) kpacHoro n xentoro cesetoguogda - 2,0 B (oObivHO 3Ta
BenuunHa 1,8 - 2,4 B), a 6enoro, cuHero u 3eneHoro - 3,0 B (3,0 - 3,5 B).

Wtak, npogasen Bam TopxecTBeHHO 00bABMN, 4TO Bbl Kynunw,
Hanpumep 'kpacHbli cBetogmod Ha 2,0 B, Takon-To gpkoctu' -
noBepuUM NpPOAaBLY NOKa Ha CrioBO, NPOBEPUM U €Crin 3TO He TaK &
BEPHEMCS N O4YEHb BEXITNBO.

PaccmoTpum npocton BapuaHTt. Y Bac Hawnocb goma,<Hanpumep, 8
wTyk 6atapeek no 1,5 B, utoro 8,0 *1,5 = 12,0 B (6epem 6onbluioe
HanpsbkeHue, 4TOObl ObINO MOHATHEE), M NOoJKMKYaeM  OfMH
CBETOAMOn, KOTOpbI Kynunu. Mogkntounnn ? Tenepb BbIOpOCLTE CBON
cBeToamon, NoTomy, 4YTo OH cropen, Bam xe npogasey ckasan - 2,0 B,
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a Bbl ero B 12,0 B BoTkHynu | Kynunu HoBbIW, a nyywle cpady HebonbLuyo Kydky (doto). CMoTpuM (He
TONBbKO CMOTPUM, HO 1 eLLe O4YEeHb SHEPTUYHO NONb3yeMCsl UaMepuUTeSbHbIM Npubopom): ectb 12,0 B, Hago
2,0 B, Hapo kypa-to getb nuwHux 10 B (12,0 - 2,0 = 10,0). CambIi npocTon cnocob - Ucnonb3oBaHne
pes3ncTtopa (OH Xe - conpoTuBneHne). BolcHsieM kakoe Hago conpoTueneHune. 3akoH Oma rnacuT:

U=R*IR=U/I

Tok, npoTekatowmin B uenun | = 0,02 A. ConpoTuBneHue HyXHO nogobpaTtb, 4ToObl Ha HeM noTtepsinock 10
B, a HyxHble 2,0 B gownu go ceetogmoga. Otcioga Haxoaum Tpebyemoe R:

R =10,0/0,02 = 500 Om

HanpﬂmeHme Ha conpoTuBIeHnn npesBpaillaeTcd B TeNo. [ns Toro, YTO-Obl conpoTueliieHne BblaepXxarno
Harpys3ky M BblaendemMmoe Tensio He NnpuBesio K ero BbixoAdy M3 CTpod, Haao BbIMUCIIUTL paccenBaemyto
MOLLHOCTb COMpOTUBIIEHUA. Kak wn3BecTHO (OI'IFlTb BO3BpaLlaemMcd K nocewaemMoCTn YypOKOB Ct)M3MKI/1)
MOLLUHOCTb:

P=U-*I
Ha conpotuenenun y Hac 10,0 B npu toke 0,02A. Cuntaem:
P=10,0*0,02 A=0,2Br.

Mpu nokynke conpoTuereHns npocum y npogasua 500 Om, MowwHocTbo He MeHee 0,2 BT (nyywe GonbLue,
C 3anacom, 4ytobbl Ha Aywe 6bino crnokoriHee, 0,5 BT Hanpumep, HO crnepyeT yyecTb - 4yem GonbLue
MOLLHOCTb, Tem Oonblie pasMepsbl). [Mogknioyaem ceetoamon (He 3abbiB MPO MONSPHOCTL) Yepes
COMPOTMBIEHNE U OLLYyLLL@EM BOMHY pajocTu - cBeTuTCs !

Tenepb paspbiBaeM Lenb MeXy CONpPOTMBIIEHMEM U CBETOAMOLOM, BKIOYAEM M3MepPUTENbHLIN Npubop 1
n3mepsem npoTekaroLwmn B Lienu Tok. Ecnn 1ok meHee 20 MA, HaAO HEMHOMO YMEHBLLNTL COMPOTUBIEHNE,
ecnu 6onbLie 20 MA - yBenuuutb. BoT 1 Bce ! Monyums 1ok B 20 MA, Mbl JOCTUMMW ONTUMAarbHON paboThbl
CBETOAMOAA, a NpU TakoM pexnme npoussoauTens rapaHTupyeT 10 net HenpepbiBHOW paboTbl. Cagumcs
n xgem 10 NneT, ecnv 4YTO He Tak MUWEM MpeTeH3no Ha 3aBog. 1o mepe Toro, kak 6artapeviku GygyT
'‘caguTbCs’, APKOCTb cBeToAmona GyaeT yMeHbLlaTbes. [locne Toro kak 6ataperikm 'caayT CoBCEM, UX Hago
nocTtaBuUTb 0GpaTHO B MynbThbl, CAeNaTb BUA, YTO Tak U ObINO MK, Hanpuvep, oObABUTL BCEM, YTO Ha
GbICTpyto cMepTb BaTapeek NOBNMsNa MarHUTHas 6yps Uy YpeamepHas akTMBHOCTL COJTHLA.

OTO Mbl NOCTYNUNK NPaBUIbHO, HO OObLIYHO NPOM3BOAMTENDL YKa3biBAET CpeHEee HanpsXXeHue Ans napTiu
CBETOAMOOO0B MpY ONTUMaribHOM Toke. W HM KTO He yTpyxaaeT cebs TouHbiM nogbopom Toka. MoaTomy
ocTanbHble NpUMepbl 6yAyT PacCMOTPEHbI HA AaHHbLIX O CPegHEM HarnpsikeHWW, a He TOKe (M Mbl HU KOMY
He CKaXKeM, YTO 3TO HE COBCEM MpaBuUnbHO !).
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Tenepb onpegenumca C  MNOAKMOYEHMEM HECKOMNbKMX cBeToauopoB. [logkniodaem 2 KpacHbIX
nocriegoBatensHo. 2 Wt * 2,0 = 4,0 B. MNuTtatowee HanpsxeHne - 12 B, cnegosaTtensHo nuwHux - 8,0 B. R
=8,0/0,02 =400 Om. P=8,0*0,2= 0,16 Br.

Ecnun 6 wTtyk - 6wT. * 2,0B = 12 B. ConpoTuBneHne He TpebyeTcs.

AHanornyHo, Hanpumep, ¢ cnHmmm (3,08) : 3wt x 3,0 B =9,0B.12,0B-9,0B=3,0B. R=3,0/0,02 =150
Om. P =3,0*0,02 =0,06 Br.

Ecnu y Hac 3 Gatapelrikm no 1,5 BonbTa U, HaNpUMep, OOUH CUHWUIA CBETOAMOA Ha KOTOpbIA Hago nodatb
3,5 B, 4Tt06bl nonyuntb Tpebyembii Tok B 20MA (0,02A): 3 wTt * 1,5 B = 4,58 (HanpskeHne nuTaHust).
Jlnwnnx: 45B-35B=10B.R=U/1=1,0B/0,02A=500m.P=U*1=1,0B * 0,02 A =0,02 Bt
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Tenepb paccmoTpum Gornee CnoxHbl BapuaHt. Hago noaknountb K 12B 30 wTyk KpacHbelx no 2,0B. Ha
12B MOXeM NoakmniouMTb TOMbKO 6 LUTYK ©e3 ConpoTUBREHUI, coeanHsieM 6 LUTyK nocnegoBaTernibHO U
nogkntovaem - ceetutca. CoeguHaeM elle 6 WTYK U NpUCOeanHseM napannensHo K nepsbiM. Mpu aToM
yepes Kaxgble 6 WT 6yaet Teub Tok B 0,02A. Y Hac nony4ynTcs 5 Lenoyek ¢ obwmm Tokom 5 * 0,02A = 0,1A
(y>xe 6aTapeek XBaTUT He Ha AOrro).

Hapo nogkntountb k 12B 30 wTtyk 3eneHbix no 3,5B. Ha 12B mbl moxem nogkntounts: 12B / 3,5B = 3,43
wTykn. Mbl He Oygem oTpesaTb OT 4veTBepToro cBeToamoga 0,43 yacTu, a noaknuMm 3 WTykM +
conpotuenenue: 3wtykn * 3,5B = 10,5 B. JInwHee Hanpskerue: 12,0 B - 10,5 B = 1,5 B. ConpoTtusnexue
R =1,5B / 0,02A = 75 Om npu mowHoctn P = 1,5 * 0,02 = 0,03 BT. Ecnun Bopyr ogHoMy cBeToauony B
npouecce MoOHTaxa ObinMM CryvyalHO BblApaHbl HOTM M UX OCTanocb Bcero 29 LWTyk, TO coefuHsiem 9
uenoyek no 3 WTYKKU, U OOQHY LEenoYyKy U3 2-xX WTyK + conpoTmernenne R = 250 Om, P = 0,1BrT.

YyoHeHbko. BOT  Mbl M BCMOMHWNM  crierka OCHOBbl  m3ukn.  Tenepb paccMoTpum  Gonee
CTabMNM3MpOBaHHYI0 CXEMY BKIMIOYEHUS CBETOAMOA0B. BO3NoXMM TexHu4eckyto npobnemy noakmoveHus
Ha MWpoBble YyMbl, paspabaTbiBalOWNe WHTErpanbHble MUKPOCXeMbl. KOCHEMCA  M3roTOBNEHUS
cTtabunusaTopa TOKa. OTO [OCTATOMHO NPOCTO, rMaBHOE HallynaTb HEMHOrO MUWHUX (UHAHCOB B
kapmaHe. CyuwiectByeT Mmukpocxema KP142EH12 (3apybexHbii aHanor LM317), kotopas nossonset
MOCTPOUTb O4YeHb MPOCTON cTabunu3atop ToKa. [OnA nogknoyeHuss ceeToguoda (CM.  PUCYHOK)
paccunTbiBaeTCA BenuynHa conpotuerieHnsa R = 1.2 /1 (1.2 - nageHvne HanpsbkeHus He ctabunumsatope)
T.e., npu Toke 20 MA, R=1,2/0.02 = 60 Om.

Crabunusartopbl paccymMTaHbl Ha MakcumarnbHoe HanpsbkeHne B 35 BonbT. Jlydlle He Hanpsratb MX Tak U
nogaeatb Makcumym 20 BonbT. [py TakoM BKNHOYEHWW, Hanpumep, Gernoro ceetoguoda B 3,3 BonbTa
BO3MOXHa Nnogava HanpsikeHus Ha ctabunusatop ot 4,5 go 20 BonbT, Npy 3TOM TOK Ha cBeToguoae byoet
COOTBETCTBOBATb HeMsMeHHOMy 3HaveHumtio B 20 MA ! Tpm 20 BonbTax nonyyvyaem, 4YTO K TaKoMy
cTabunu3aTopy MOXHO MNOAKMIOYUTL nocnegoBatenbHo 5 6enbix cBeToaMogoB, He 3aboTacb O
HanpshKEeHMN Ha KaXKgoM U3 HUX, TOK B Lenu byaet npotekatb 20MA (NULWLHEE HanpshXKeHWe noracutcst Ha
cTtabunusatope).

BaxHo !!! B ycTpolicTBe ¢ 6onbLIMM KONMMYeCTBOM CBETOANOAOB NpoTekaeT 6onbLor Tok. Kareropuyecku
BOCMpeLLaeTca nogkniodaTtb Takoe YCTPOUCTBO K BKMKOYEHHOMY WMCTOYHMKY NuTaHus. Bratom cnydae, B
MecTe MOAKIIOYEHUNs, BO3HMKAET UCKpa, KoTopasi BedeT K NMOSIBNEHUIO B Lieny GonbLluoro MMnynbca.-Toka.
OTOT UMNynbC BbIBOOUT N3 CTPOSI cBeToAMOAbl (0cobeHHO cuHue n benble). Ecnn cBeToamnonbl.paboratoTt B
OVHaAMUYECKOM pexnme (MOCTOSIHHO BKITHOYAOTCH, BbIKMIOYATCA M NOAMAaprvBatoT) U< Takol pPexmm
OCHOBaH Ha UCMNONb30BaHWW perne, TO creayeT UCKNI0YUTbL BO3HUKHOBEHME UCKPbI HA KOHTaKTax pene.

Kaxkgyto uenouky crniegyet COﬁMpaTb M3 cBeToamnoaoB O4MHAKOBbIX NapaMeTpoB 1 O4HOIO NPou3BoOANTENA.
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Toxe BaxHo !l MIameHeHWe TemnepaTypbl OKpyxaloLlen cpefbl BNUSET Ha NpOTeKalLWuin TOK Yepes
kpuctann. [lo3aTomy xenaTtenbHO W3roTaBnMBaTb YCTPOWCTBO TaK, YTOObI MpOTEKalWMn TOK 4vepes
cBeToamop 6bin paBeH He 20MA, a 17-18 MA. ToTepsa apkocTn ByaeT He3HauMTenbHas, 3aTo AOMTUA CPOK
cny6bl obecneyeH.

MpocTo coeOuHsTb CBeTOAMOAbLI M MoAKMoYaTe WX K OGaTapeiikam OT nynbTa - He WHTepecHo. WX
obsa3aTenbHO Hago crnasiTb BMECTe M NOACoeAVHUTb K KakoMy-HUGYAb YCTPOWCTBY (Mbinecocy Hanpumep,
YTOGbI GbINO BUAHO BCachbiBaHUE KaxaoW NbiMUMHKK. TYT cpa3y Hago yYecTb, YTo B nbinecoce 220 onacHbIX
BOMbT, a eLle U HanpshkeHne NepeMeHHoe, YTO HU Kak He TOAUTCS K MOAKMHYEHUo cBeToamomoB. Ons
3TOro HaZlo U3roTOBWTL CreLmanbHbIi BroK NUTaHKs, HO 3Ty TeMy Mbl He Byaem ceivac obeyxaath).

Hapo Hantun yCTpOVICTBO C NOCTOAHHbIM Hanps>XeHnem un obunbHO YKpacuTb ero ceetogmnogamu. Bort TYT-
TO BNhepen BbICTynakT CcYacTnuMBble o6nap.aTenM TNIMYHBIX MEXaHUYECKMX KOHEen (aBTO—MOTO—BeJ'IO—
CaMOKaTO). Beab MOXHO yBelwaTb cBOW NOOUMBIN TpaHCNOPT cBeToauoAaMU TakK, YTO MPOXOXune He
YCOMHATCA, YTO MUMO MNpoexaria HOBOroaHAA efika, a HM Kak He CpeiCTBO nepeaBXeHUs.

Hapo cpasy npegynpegutb, 4TO 3MnoynoTpebrneHne KONMMYecTBOM, SIPKOCTbIO WM LBETOM MpecekaeTcs
HEKOTOPbIMWN COTPYLHMKAMUN LOPOXKHON MHCNEKUMU. Takke He cneayeT, Hanpumep, AenaTtb CTon-CurHasbl ¢
SIPKOCTbIO NpEBbILAOWEN APKOCTb dhap C BKMOYEHHbIM AarnibHMM CBETOM - 3TO HEMHOro pasapaxaet
efyLlwmx c3agn, 4To TOoXe MOXEeT B KOHLie KOHLOB HebnaronpusiTHO ckasaTbcs Ha Bawem opraHuame
(ocobeHHO Ha nuue), HoO He BGyaeM paccTpamBaThbCsl, Beb €CTb elle npocTpaHcTBo BHyTpu !!I Tam yx
MOXHO MPUMOXUTE BCIO CBOK (baHTa3uo (Hanpumep NoAcBETUTb CHU3Y NULO BOAMTENS CUHUM LIBETOM,
4YTO OTOOBLET OXOTY Y COTPYAHMKOB MHCMEKLMM NPOBEPSATL JOKYMEHTbI).

=4 ‘ Cpasy Hago umeTb BBUAY, YTO HanpsikeHne B CETU UCNPaBHOro aBTO

He 12B, a 14,5 B. XenaTtenbHOo npoBeputTb 3TO npubopom npu
3anyLeHHoM asuraTtene (ecrnv KOHeYHO eCTb ABuratenb). Tak xe B
OOpTOBOM CETM XXEnes3Horo KoHs HabnogaeTcss MHOXECTBO MOMEX,
KOTOpble He XenaTenbHbl, Ja W HanpskeHue WHorga He OYeHb
noctosiHHoe. [Ina nogaBneHns NoOMex Ha BXoAde Ballero CBeTsLerocs
YCTpoOWCcTBa MOXHO cOBGpaThb MPOCTYyO0 CXemy U3 AByX AeTanen - anoaa
N 3NEKTPONUTUYECKOrO KoHAeHcaTopa (pucyHok). KoHaeHcaTtop w
avoa, Kak M CBEeTOAMOA4 MMEET MOMApPHOCTb, 3HadveHust paboyero
J HanpsbkeHus 1 Toka (guog). NMocne ycTtaHOBKM Anoda u KoHaeHcaTopa
Hap,o 3amepuTb HanpsbkeHne UBbix (OHO He OyaeT coBnagaTb ¢ UBX) 1 Mocne 3Toro paccymTbiBaTb CXEMY
NOAKMYeHne CBETOANOAOB.

Ecnu Bbl He yBepeHbl B NMOCTOSIHCTBE HanpsiKeHUst GOPTOBOW CETU, MOXHO UCMOMNb30BaTb cneuyarnbHble
MHTEerpansHble ctabunuaatopbl HanpskeHusi. OHKM O0GEecneYnBaloT MOCTOAHHOE HanpsPkeHWe Ha BbiXoae
npy nameHsioLLemcs (B pasyMHbIX npeaenax) unm ckadyluem (kak noluagka) BXOGHOM HanpsiKeHuu.

Hanbonee npoctble npeactasutenn - K142EH8A wnn KPEH8A (9
BonbT) U K142EH8E nnu KPEHB8E (12 BonbT). OpreHTMpoBoYHas LieHa
TaKOW LUTYKM cocTaensieT 5-15 py6 (3aBMCUT OT agHOCTM npoaasua).
T.e. y npogaBua Hago cnpocutb ¢ ropabiM Bugom 'KPEHKY,
Hanpumep, Ha 9B', oH cpasy Bce nommeT u y3peB B Bac kpynHoro
cneumanucta He nocMeeT obMaHyTb (MPOJATCA TakkKe MHOCTPaHHbIE
aHanoru). Mukpocxembl MMEIOT BCEro Tpu Hornm u ecnn Bbl HU pasy B
XKM3HM He 3abnygunuce B Tpex COCHax, TO pa3obpartbCs B HUX He
COCTaBMWT HW Kakoro Tpyaa.

CTABVNM3ATOR.

Bepem neBon pykon ctabunmsaTtop Horamum BHU3 U HaAMMUCbIO K cebe, ykasaTernbHbIM NarnbLeM MnpaBoi
pyKun cneeBa Ha npaBo TbldeM B Horw. epBas - Bxoq (+), cpeaHss - kopnyc (-), npaBas Bbixog (+). (oTo).
MogkniounTb ee Hago Kak Ha pucyHke. Ha Bbixoge nomny4yvMM noCTOSIHHOE HanpsbkeHne B 9 unn 12 BonbT.
Vcxopa ns atoro, paccuntbiBaeM, kak Obino B Hayane ctaTbu, CXEMY BKIHOYEHMS cBeToamogoB! Floyemy
9B nnn 12 B ? Ha 9B xopoluo noacoenuHstoTes 3WTYKU CUHUX, 3eneHbix unn Genbix/cBeToamnopa (43
pacyeTa - 3,0B./wiT), Ha 12B - 6 WTYyK KpacHbIX Unu xentbiX (2,0B./WT) unu 4 WTYKN CUHNX, 3eNeHbIX UK
6enbix, T.e. He TpebyeTca AONOMHUTENBHBIX CONMPOTUBMEHNIA.

Mukpocxemy (npu OGONbLIOM KONMMYECTBE CBETOAMOOOB) Hado YyCTaHOBUTbL Ha paguartop. KPEH8HB
paccyMTaHa Ha MakcMMarnbHyl Harpysky B 1,5A (npu Takom TOKe o4YeHb cunbHO ByaeT rpeTbes). Ha Bxon
He crneayeT nogaeaTtb HanpsbkeHne 6onee 35 BonbT. BxogHoe HanpsikeHne AOMKHO BbiTb HE MEHEE YeM
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Ha 3B Gorblue BbIXOAHOTO, MHaYe ctabunusaTop He GyaeT paboTaTsb.

B 3akntoueHun cnenyet 06paTMTb BHMMaHMe Ha TaKume BOMNpOChbl KakK
namka M MOHTaX CBETOAMOOOB. OTO TOXE OYEHb BaXHble BOMPOCHI,
KOTOpbIE BITUAKOT Ha UX XKN3HECNOCOBHOCTb.

He cnegyeTt nasTb cBeTtoguodbl CTapbiM AedYLUKMHBIM MasifibHUKOM,
KOTOpLIN HarpeBanu B MeYke M UCMOofb3oBanu Ans 3ananky OblIpoK B
kactptonsax. Cneayet wCnonb3oBaTb ManoOMOLLHbIA  MasifbHUK C
TemnepaTypow xana He 6onee 260 rpagycoB 1 Naky NPON3BOANUTL He

KOHOEHCAT 0P 6onee 3-5 cekyHn (pekoMeHgauunm npoussoguTens). He nuwHuM
B A ] OyaeT vMcnonb3oBaHWe MeANLMHCKOro NUHLETa npuv navike. Ceetogmon
GepeTcs MMHLETOM BhILLIE K KOpPyCy, YTO obecneyvmBaeT LOMNOMHUTENbHbIA TENNOOTBOA OT KpucTanna npu
navke.

Horn ceetognopa cnenyet rHyTb C HebonbLLMM pagnycom (‘-IT06bI OHM He noManucb, HamMm Kanekm He
HY>XHbI !). B pe3ynbTate 3aMbiCioBaTbIX n3rnbos, Horu Yy OCHOBaHuA Kopnyca AOJTXHbl OCTaTbCA B
3aBOACKOM TMOJTOXKEeHUN W OOJIKHbI ObITb napannesnbHbl U HE HanpaXXeHbl (a TO yCTaHeT WU Kpucrtann
oTBannTcAa ot HO)KeK).

p |
wk
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O
E E
Z [ e
Tex — — D O

|
wk L
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CobupaTe cBeToamodbl B ogHO Gornbluoe cBeTsleecs 4Yydo fyylle BCEero Ha KakoMm-HWOyAb MIOCKOM
nuCcTOBOM MaTepuarne (nnactmacca, OprcTekno Ap.), npeasapuTenbHO HacBepnMeB B HEM OTBEPCTUN
HY>KHOro pasmepa No guameTpy kopryca (npugetcsa osrageTb ewe U3MepuTenbHbIM MHCTPYMEHTOM U
Apenoio).

MoMHWTE, YTO CBETOAMOA - HEXHbIA Npubop M obpalaTbCa C HUM Hago COOTBETCTBEHHO (Npv naike
MO>HO CMeTb NeCHI, YTOOLI paboTan fonro).

UTo6bl Balle ycTpoWCTBO 3alUMTUTL OT aBTOMOGUNS M aBTOMOOMNbL OT YCTpoicTBa (Bedb Tenepb He
M3BECTHO, YTO HafieXHee) crielyeT CTaBUTb NPeaoXPaHUTENN.

UcTouHuk nachopmaummn: OO0 «Cepsucy

© JOneKTpPOHHaA 3neKTpoTexHun4yeckasa oubnuoreka — www.electrolibrary.info



http://www.electrolibrary.info

AneKTPOHHbIN XypHan “A anektpuk!” Beinyck #9 (aHBapb 2008 r.)

3amuTa oT NpeBbIMIeHUsI HANIPSAKEHUSA OBITOBOM CeTH

I A. Jlunamoe 2. Capamoe

XO‘-Iy npeanoxnTb cBon BapuaHT 3alnTbl OT «HE3APAXEHHOIo pyXbsa » SﬂeKTpM‘-IeCKOﬁ DENCTBUTENBHOCTU

Poccumn.
P~ 1 _ R1— OMIIT 510 Om
AETOMATIHSFCREN VD1 - KL|'405A
N — — — - | senor DA-10 VD2 — KY221B

[ ns VD3_5 — KC600A
[ o C1—K73-17 630B 0, 1mk®
— Lng R2* - OMJTT 390 Om
ol PaGoTa cxeMmbl:
ES Mogkniovyaem YCTPOMCTBO K CeTM a C Apyron
&7 T . CTOPOHBI Harpysky (Tenesu3op, BMOEO
s MarHUTooH K T. A.). Bkyaem [1A-10, ecnu

*

e

HanpsbkeHne B ceTu 250B 1 Gonee oTkpbiBalOTCA
cTabunutpoHsl VD3 _5 coOTBETCTBEHHO TUPUCTOP
VD2. oTkntoyaroLasa kaTylka aBTomaTa okaxeTcs
nog TOKOM M 4Yepe3 MexaHu3M pacuenrneHus

PHC.2

06ecTounMT CUNoBYK LEeNb WU CXxeMy ynpaereHus. R1 BbINOMHAET ponb
TOKOBOro orpaHuyutens (npumepHo 25 MA), C1 3awmrta OT NOXHOro
cpabaTtbiBaHUs! (MMMYNbCHLIE NOMEXMN).

TuvpucTop 1 CTabuUNUTPOHbI UMEIDT pa3bpoc NapamMeTpoB M AN YTOYHEHUS
HanpskeHns cpabaTbiBaHWsa BKMOYEH peancTop R2 (npu R2=0 Ucp.=242B,
npn R2=390 OmM Ucp=250B). BoT cobcTBEHHO M BCce. Kak BuaMm cxema He
BHOCUT HUKaKMX NMOMEX, B OEXYPHOM peXnMe NoTpebnsaeT odeHb Manbli TOK
(TOK yTeukn cTabunMTpOHOB) U He cO3JaeT WCKYCCTBEHHOrO KOPOTKOro
3aMblkaHWs (BapuaHT npegoxpaHuTernb + CUMUCTOP NapanesibHO Harpysku)
1 He BbldenseT Tenna T.e. Bce AeTany paboTatoT 6e3 pagnaTopos.

HebGonbwon popabotkn Tpebyer astomaTt [1A-10
(puc.2).

HeobxoaMMo BCKpbITb KPbILLKY aBToMaTuka. BHyTpu
yBuguTe TokoBYO KaTywky PUC.3. BOT €€ n HyxHO
nepegenatb. HeobxogMmo BbIHYTb OCb KOpOMbICHA C
BUIMKOW, B KOTOPYK BCTaBMeH MNOABWXKHbIA LUTOK C
npyxuHkon. (Ocb npuaeTcs NpocTo NepekycuTb, Tak
Kak OHa ¢ O4HOro KoHua cnmntwocHyTa). [lanee cHumaem
TOKOBYIO KaTyliKy, npegBapuTenbHO OTNase OAuH
KOHeL, OT BbICTynaloLLero nenecrtka, a opyron, OTKycus
OT TMOKOrO MefHOro Tpocuka. JTOT KOHEL, TpocuKa
npunaveBaeM K nenecTky. TokoBas kaTyllka HageTa Ha
nnacTMaccoByiO BTYIKY, BOT OHa TO Ham W Hy»Ha.,

BTynka ¢ ogHoro Topua He uMeert edku. LLleyky.-B

BMOE KOIbLia MOXHO WM3roTOBUTb M3 TOHKOW MMacTMacchbl M MPUKNEUTb K Topuy BTyMku. Ha nomyyeHHyto
LWINynbKy HamaTbiBaeTcs nposog M3B-2 gnametpom 0,01 MM o 3anonHeHus (0o Kpaes Levek). Bo Bpems
HaMOTKM 51 NEePUOAMYECKN NOKPbIBAN CNouU NposBoda fakom (HanpumMep, NakoMm Ans HOrTen, YKpafeHHoW y

XKEHb!).

© JOneKTpPOHHaA 3neKTpoTexHun4yeckasa oubnuoreka — www.electrolibrary.info



http://www.electrolibrary.info

OneKTPOHHbIN XypHan “A anektpuk!” Bbinyck #9 (aHBapb 2008 r.)

Mocne BbICbIXaHWs Naka KaTywKy CTaBMM Ha MpEeXHee MeCcTo U coGMpaeM MexaHu3M pacuenneHusa:
BCTaBNSETCS NOABWXKHBIN LUTOK, MPY>XUHA U BUIKa, KOTOpas OOMKHaA BCTaTb MeXay NPY>KUHOW U BEPXHUM
nATayYkoMm LUTOKa. B kadecTBe Ocu 51 MICNONb30Ban reo3ab Takoro — Xe AnameTpa YTo U MPEXHNAA OCb.

CobpaHHbI MexaHn3M [OOMkKeH Takke paboTaTb, Kak M OO0 Nepefenku, TO eCTb MOABWXKHBIA LUTOK
cBobOOHO nepemellaTbcsi o AeNCTBMEM BO3BPATHOM MPYxWHbl. K nenectky ¢ nognasiHHbIM TPOCUKOM
npunavBaeTcs HeOONbLUOW KyCOK XECTKOrO MeQHOro NpoBOAaA, KOTOPbIA OyAeT ChnyXWTb KPenexHbIM
XOMYTUKOM rMBKux npoBofoB. [poBoga M MecTa COeAVMHEHUsI C BbIBOAAMM KaTYLUKN HYXXHO TLATENbHO
3an3onupoBaTtb (HOoBasi 0OMOTKa y)Ke He CBsi3aHa 3NEKTPUYECKM C MEXAHU3MOM BHYTPM KOpnyca), Tak Kak
BECb MEXaHM3M aBToMaTa HaxoguTcs nod HanpsbkeHnem cetn (220 B). B mecTte, rae nposoga OyayT
BbIXOAWTb U3 aBTOMAaTa, AenaeTcs y3kuiA nponun Hagdunem.

BoT n Bce ocTaeTtcs Tonbko cobpaTb aBTOMaT BMECTE C KHOMKaMW BKITKOYEHUS U OTKINoYeHUsi. Bce getanu
cxeMbl kpome R1 3akpenneHbl Ha CTEKITOTEKCTONUTOBON MnK reTeHakcoBon 1.5 MM nnacTuHe pasmepom
45*120mm. JeTanu coeamnHeHbl HanpsMY U NPOBOAAMM.

Mpu XenaHWM MOXHO UCMONb30BaTh U (PONbIMPOBaHHLIM MaTepuan a Takke MUHUMU3MPOBATbL Pa3Mepbl
3ameHnB KLI405 Ha KU407A n nogobpaB TMPUCTOP MeEHbLUMX rabapuToB WM 3aMeHUB €ro Ha ABsa
TpaH3UCcTOpa NO U3BECTHOM CXeme (aHamnor TupucTopa). Xody TONbKo 006paTuTb BHMMaHWE Ha TO YTO 3TO
YCTPOWCTBO (CXeMa 3aliuTbl), U ANA HAAEXKHON paboTbl 3NeMeHTbl OMKHbI ObiTb BbIOpaHbl ¢ 3anacom no
OCHOBHbIM XapakTepucTukaM. Ha puc.4 npegcraBsneHa AencTByoLLas Mogernb yCTPONCTBa.

[aHHbIN aBTOMaT MOXeET paGOTaTb n ONCTaHUMNOHHO.

CETE 2208 Ha puc.5. npeacrtaeiieHa cxXema 3allunThbl

- — — — — — = {pa-0 Cp363TbIBalOLIJ,aF| OT KOHTAKTOB pene KOTOPbIN MOXeT
ynpaenATbCA nobbIM JaTYMKOM.

_] e amer Hanpumep y MeHs gaTyuk pacrnonoXeH B CUCTEMHOM
I— 1 _ -ﬁ—U‘P iR 6noke komnbikoTepa. V3BeCTHO 4TO Mpu BbIXxoge w3
cTposi 6rnoka nuTaHma (0cobGeHHO AelleBbiX Moaenen

C YMNpPOLLEHHOMN CXEMOWN) BMECTO 5 BOMbT nony4yaeTcs
F ropasgo Gonblle M kak CNeacTBMe BbiIxod M3 CTpos
OONbLUMHCTBA KOMMOHEHTOB M MNOTEpPSA AaHHbIX Ha

TEIE BUHYeECTEpe.
FIRYS

Jatynk cocTtouTt n3 ceetoamona (CUrHanuavnpyoLero
0 paboTe cxembl M cosgawllee [[OMNONHUTENbHOE
POSETHA RHTANHE nageHve HanpsbkeHne) u pene PrKi15 /br4.569.003
FHI?TEMHOF O EJTORA BbIMOSHAIOLLAA POrib ranbBaHNYeCKON pa3BsA3K.

Ri

FAN -

PHC.5 5 5
HacTtpoiika ycTpoiicTea 3akniovaetcs<B nonbope

conpoTtmeneHus R1 Takum obpasom, 4T00bI aBTOMaT
HageHo oTkntovanca npu HanpsxeHun 190 — 200. B PasbeMm, Yepes KOTopbI NOAaeTCs HanpskeHne 5B,
B CXeMe He ykasaH. 3To MoxeT 6biTb COM nopt nm6o USB wnu apyroi nopT, UMEKLUIA KOHTAKT C
HanpsbkeHnem 5B. (MOXHO NOAKMYNUTCS U K BHYTPU BNOYHOMY pasbemy)

9

© JOneKTpPOHHaA 3neKTpoTexHun4yeckasa oubnuoreka — www.electrolibrary.info



http://www.electrolibrary.info

AneKTPOHHbIN XypHan “A anektpuk!” Beinyck #9 (aHBapb 2008 r.)

BbiBog: AgaHHOe yCTpOl71CTBO MOXHO UCnonb3oBaTb ANs  OTAENbHOMN Harpys3km TakK w©n AOn4a
SJ'IeKTpOI'IOTpe6MTeJ'Iel71 BCEn KBapTUpPbl YCTAaHOBMB €ro Ha BXOAHOW NMHMM NOCNE Wu1TKa ANEeKTpocHeTHUKa.

CebecTonMmocTb :

Astomar MA-10 (NAP -10) 40-50p
Tupuctop 40-50p
OcTtanbHble no 5p

Utoro npumepHo 130p (He cumMTas Bawero Tpyda MO M3rOTOBMEHWUIO) 4YTO 3HAYUTENBHO MEHbLUE
CTOMMOCTU BO3MOXHOIO PEMOHTA UMW 3aMeHbl BWOEO U ayamo annapaTtypbl U OpYrMX 3NeKTpOoyCTPOMUCTB
YYBCTBUTENbHLIX K MOBPEXAEHMIO HYNTEBOrO MPOBOAA B HALUMX MarucTpasnbHbIX 3NEKTPOCETSX.

YcnexoB v ygadm Bcem.
Bama co0cTBeHHAasi JHEProCUCTEMA
Aemop: Ilagen Xeedvitnuu Q00 "HTT-Iuepeua', 2. Kuee

Mpsgét 3uma. Mopa pocTaBaTb U3 KNadoOBOK arekTpooborpeBaTenn M enoyHble TMprsiHObl, paHblle
BKIIOYaTb CBET BEYEPOM, MO3Ke BbIKNOYaTb YTPOM U He 3abbiTb NepeBecTU OMUCHLIN KOHAULMOHEP B
pexuM MakcumarnbHOro Harpesa. MIHTepecHo, kak oTpearMpyeT Ha 3TO Halwa MnopsgkoM M3HOLLEeHHas
aHeprocucteMa? He nbiTadcb pucoBaTb KapTUHbI B Ayxe “YKpauHa BO TbMe”, MOXHO C YBEPEHHOCTbIO,
OCHOBaHHOW Ha oOMblTe MNPOWbIX 3UM, MpeackasaTb 3HAYMTENbHYI Meperpysky ewé AenCTBYHLLMX
ANEKTPOCTaHUUIA W, KaK CrneactBue, NOHMXKEHUS HanpsiKeHWst U YacToThl, OTKIIOYEHUS — Kak aBapuiHbIe,
n3-3a Neperpysok, Tak 1 “nnaHosble”.

MOMUMO TUMNYHO 3UMHUX MPOBMEM C ANEKTPUYECTBOM CYLLIECTBYIOT U “KPYrnorognyHbie” — 3TO cryvanHble
OTKMYeHNs, “Opockn” 1 “npocagkn”, Bbl3BaHHbIE BKMOYEHWEM 3HEProéMmKMX noTpebutenein n rmasHbLIN
Bpar 3NeKTPOHHON TEXHWMKU OYEHb MOLLHbIE U OYEHb KOPOTKME MO ANUTENbHOCTU MMMYMbCHbBIE BCMNECKM

HanpaxXeHus.

bes obecneyeHns NHOPMALIMOHHO-BLIYUCTINUTENBHBIX

CUCTEM, CUCTEM CBHA3M, TEXHOMNOrMYeckoro obopyaoBaHus

SNEKTPOonuMTaHMEM Hagfnexallero kadyectBa OHM nnbo He

OyayT HopmarnbHo pabotaTb, NMnMbO BbINOQYT M3 CTpos. A 3TO

. Brneyetr 3a cobon notepu, BO MHOro pas npesblwlaroLme
CTOMMOCTb caMoro obopyaoBaHuS.

Hanbonee 3 peKTUBHBIM cnocobom 3alnThbl oT
HenpusaTHocTel, "nocTaBnsiemblx” BMeCTe C 3Heprven wus
ANEKTPUYECKON ceTn (ecnn B STOM CETU B [aHHbIA MOMEHT
BOOOLLE 4TO-HMOYOb €ecCTb), SIBNSETCA CO3[aHWe CBOEen
CcOOCTBEHHOM KOMMIEKCHON cucTeMbl ©OecnepebonHoro u
aBTOHOMHOro  anektponuTtaHusa.  Cnokonctemne!  Tonbko
cnokovicteme! HUKTO He mpu3sbiBaeT Bac NOCTPOUTbL BO ABOpE
opmca ToOU wnm  A3C. YCTaHOBUTE  CUCTEMBI,
npeobpasytoLme HEMNOHATHOM dopMbl konebaHus,
NPOHUKaOLWNE U3 PO3ETOK, B HOpManbHOe CUHycouganbHoe
HanpsbkeHne 220 V / 50 Hz, a B cnyyae AnuTenbHbIX
OTKIMIOYEHNI CNOCOBHbIE reHepupoBaTh TOK CaMOCTOATENBHO.
Bcé aTo - Takme Xe BMNoxeHus B Bawy 6e30macHOCTb, Kak ceid, nuyHas oxpaHa U BPOHUPOBaHHLI
NNMY3VH.

O6blMHO Takme CUCTEMbI COCTOAT W3  YCTPOUCTB Ana  obecneyeHua OGecnepebONMHOIO nNTaHUSA
3neKkTpoHHoro obopyaoBaHus (UPS nepemMeHHOro unv MOCTOSIHHOTO TOKa), YCTPOWCTB cTabunmusauuun
HanpshkKeHus 4ns NPOMbILNEHHOro 060pyaoBaHMs, aBTOHOMHLIX 3NEKTPOCTaHUUIA (On3enb-reHepaTopos,
BETPOreHepaTopoB, COMHeYHbIX GaTapen), cuctem kommyTtaumm (ABP, wuTbl rpacnpegenurericHbie) u
KabenbHbIX CeTen.
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ApXWTEKTYpa CUCTEMbl U KOHKPETHbI COCTaB 0BOpyAOBaHWUSA ONpedensaiTcs ANS KaKOoW KOHKPETHOM
3agauun.

MocTaHoBKa 3agauu

UTtobbl BONNOTUTL B XU3Hb Gnarne HaMepeHust Mo COo3OaHW0 COBCTBEHHOW CUCTEMbl 3NEKTPOonUTaHus
cBoer hupMbl, BHavarne HeobxoammMo ux cchopmMmynupoBaThb.

Mpexae Bcero nNpuOETCA pasgenuTb BCe 3eKTponpubopbl Ha Tpynnbl MO WX BaXHOCTW, TUNY WU
pacronoXeHno, yYuTbIBasi Npyu 9TOM MEPCrneKTUBLI pas3BuUTMSA. 3aTeM AN Kaxgoi rpynnbl nodcyuTaTb
MOLLHOCTb, OMpeAenuTb HeoGXOAUMOE BPEMS aBTOHOMHOM paGoTbl U CTeMNeHb 3aliuTbl OT BHELUHUX
Bo3fencTBuMiA. MocnegHee MoOXeT NoTpeboBaTh NCCefoBaHWsi KayecTBa BaLLE 3NIEKTPOCETH C NMOMOLLbIO
cneumanbHbIX NPMBOPoB.

Ckopee Bcero, ellle B Ha4yarne 3Toro npoLiecca, Bbl, Kak OMbITHbIA PYKOBOAUTEMb, NMOMMETE, YTO NepBbIM
MYHKTOM B MnaHe co3faHus CUCTEeMbI J0rmkeH ObiTb BbIGOP McnonHuTens, obnagarwero Heo6XxoauMbsIM
OMbITOM, TEXHUYECKUMU 3HAHUAMMU, CEPBUCHBIMU BO3MOXHOCTAMU M CMIOCOBHOO B3ATb Ha cebs He TOMbKO
MOMHbIN KOMMMEKC YCnyr, BKMoYas pa3paboTky MpoekTa, YCTaHOBKY W 3anyck B SKCMiyatauuio
obopynoBaHus, obyyeHue nepcoHana, rapaHTUMHOEe W MocrerapaHTuiiHOe OBCNYXMBaHWE, HO W
OTBETCTBEHHOCTb 3a BCE COAEsHHOE.

MpoekT

HakoHeu-TO MHXeHepbl U3 OMPMbI, KOTOpas BaM BHadane Tak MoHpaBunacb, nepecranu npucraBaTtb C
HEMOHATHBIMW BONPOCaMU, LUHbIPATL C NpMbopamMu No BCEM yrriaM M OTKpbIBaTb KabenbHble KaHasnbl, rae
ybopLumua xpaHuna weabpbl. HactynaeT Bpemsi, korga "uenm scHbl, 3agayum onpeaeneHsl”" n nopa épartbcs
3a paboty. B aTOT cyacTnMBLIN MOMEHT MOSBMSETCA YeroBek 6e3 nNpubopoB, HO 3aTO C AOrOBOPOM Ha
NpoekTHble paboTbl. A BbI-TO B AylUe Hagesanucb, YTo 40 MATHULBI Bam NpuBe3yT BCE obopyaoBaHue U
ObICTpeHbKO nopknoyaTt. He cnewuTte uckaTb gpyryto dpupmy - Bam noeeano. Ha coBecTb cpaboTaHHbIN
nNpoekT (onsa nopsiaka OTMEYEHHbI MeyaTblo  Kakoro-HMbyab "TMNPOBYMMNPOMCTPOWBANAN",
UMEILLEro JNIMLEH3NI0 Ha NPOEKTHbIE PaboTbl) OTHUMET HE OYEHb MHOIO BPEMEHU W OEHEr, HO MO3BONUT
BaM: 1) MakcMMarbHO TOYHO NPEeACTaBUTb, YTO Xe coBMparoTCs NOCTPOUTL "aTU YMHUKK"; 2) Korga yxe Bce
OyneT caenaHo, NpoBepuTb, TO N BaM NOCTpounu; 3) C MWHMManbHbIMKM MNOTEPAMM OOLaTbCA C
3HEProHag30poM, MNOXAPHBIMW MHCMEKTOPaMU U CaHaNUMACTaHUMen; 4) no NPOoLIEeCTBMM HEKOTOPOro
BpemeHu 6e3 Tpyaa pas3obpaTtbcs B kabenbHoM ceTn Anga nposeaeHnst 4opaboToK, pPEMOHTOB U T.4.

Ho nepep Tem Kak nognucaTtb JOrOBOP Ha NPOEKTUpOBaHWe, Heo6X04MMO NPOBECTH ...
AHanus pelueHus

Kakylo cuctemy 3awutbl BaM npegnaratoT? MHoro annapatos Manon MOLWHOCTU unu oguH 6onbon UPS?
Taxkeno HanWTM npeumyllecTBa pacnpedenéHHon CcucTemMbl U3  MHOXecTBa ManomouwHbix UPS.
HepoctaTkamu e ABNSIOTCA TPYOHOCTb ynpaBneHusl, NOTEPU MOLLHOCTU U BbICOKas CTOMMOCTb €OUHULbI
MowHocTn. A npu 3awmte JIBC - 3TO ewé n peskoe CHWKeHWe HaaéxHocTu. PasHuua ctaHoBUTCA
0COBEHHO OLLYTMMOW, Koraa pevb MAET o 30 n 6onee koMnbloTepax. B Taknx cmctemax HEBO3MOXHO Takke
npoaneHne BpeMEHW aBTOHOMHOW paboTbl OTBETCTBEHHbIX YCTPOWCTB 3a CYET OTKIYeHUs
BTOPOCTENEHHbIX.

Ecnun Bcé obGopyaoBaHue cOCpeaoTOMEHO B OOHOM 34aHMM (Ha OQHOM 3dTaxe, B OAHOM MOMELLEHUn), TO
ONTUMarbHbIM SIBMSIETCA BapUaHT LeHTPanu3oBaHHOW 3awuTbl ogHUM MowHbIM UPS mnnn cuctemon 13
OBYX-4YeTbIpéx napannenbHO BKoYeHHbIX UPS.

MoLHOCTb Ausenb-reHepaTtopa AofmkHa OblTb cornmacoBaHa ¢ MowHocTeto UPS u obopynoBaHus,
nogkntoveHHoro 6e3 UPS (cyLuecTByOT cneumanbHble MeToAMKU pacdeTal).

Bbi6op TeXHUKN

Ecnu Bbl yke Hayanu paboTtatb C ogHOW (HMPMOW, TO €CTb CMbICIT MOpYyYnUTb M BbIOOP HEOBXOAMMOro
obopynosaHusa. OgHako noaxon "noBepsin, HO Npoeepan” 30eck BNOMHE YMECTEH.

Mepen Tem kak npmobpectn molwHbii UPS 1 gmusenb-reHepatop, nonpocute dupmy-npodasua rokasatb
BaM nepeyveHb yXe YCTaHOBMEHHbIX €0 CUCTEM aHanorMyHoro knacca. Ecnu nx meHslle AByX OeCATKOB -
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3Ha4UT, 3TO PMPMa-HOBUYEK UMM HEYOAYHUK, U Y HEE HET CPEACTB ANSA 3aKyMKU U XpPaHEHUs1 KOMMIEKTOB
3l cTOMMOCTBIO B OECATKM ThICAY OONNapoB U COAepKaHUA KBanMUUUPOBAHHBIX MHXEHEPOB, a Kak
cnepcteme - U rapaHTuiHble obAs3aTtenbCTBa Takas upma He cMoxXeT BbinonHUTb. UPS - 9TO He
KOMMbIOTEP, HUKAKOM CTaHAapTM3auuu 34ecCb HeT, M OoTpeMoHTupoBaTb UPS MOXHO, Tonbko wumes
dupmeHHbli 3UMM Ha BCe mogenu.

Mo>HO NonNpoCUTb OpraHM3oBaTb OAHY ABE 3KCKYPCUM K KNMEHTaM C TeM, YTO Obl BbicnywaTtb "xanobbl
notepnesLwmnx". 310 AaeT 6onblLue, YeM YTEHME PEKNaMHbIX NPOCMEKTOB.

UPS (ucTouyHuK 6ecnepebomHOro nuTaHus)

BbiGop McToYHMKa GecrnepeGoiHOro NUTaHUS OOSMKEH OCYLLECTBASTHCS MO ABYM OCHOBHBIM KPUTEPUSIM.
MepBbii - 3TO COOTBETCTBME CXEMHbIX PELUEHUA W TEXHUYECKUX MNapamMeTpOB YCTPOWCTBA YPOBHIO
npobnem, KoTopble NpeanonaraeTcs ¢ ero NOMOLLbIO peLlaTh.

Ecnn Bbl XOTUTE 3alUUTUTL HACTOSBHYH SIaMMOYKy, TO BMOMHE nogonayT 3anonHuewne npoctopbl CHI
"YIMCbI" apxutekTyphbl off-line, Ana nyLien BaXKHOCTU Ha3biBaeMble "pe3epBHbIMK", "B3anMOOENCTBYOLLMMN
c ceTbl0" U T. 4. HO koga peyvb MOET O Cepbe3HON IMEKTPOHHOM TEXHUKE, TO CEroAHA HET anbTepHaTUBHI
UPS-apxutektype on-line ¢ ABOWHbIM nNpeobpasoBaHNeM HanpsikeHns (nepemMeHHoe-nocTosHHoe-
nepemMeHHoe). 9Ta TexHMKa OTNUYaeTCs BbiCOYaAWLLMM YPOBHEM 3allMTbl OT BCEX CETEBbIX Npobnem u
MoYTK MONHbIM OTCYTCTBMEM peKnambl B crnabopassBuTbix cTpaHax. MowHble on-line UPS - 310 He
WwnpnoTpeb, 9TO TEXHUKA ANA CepbesHbiX Naen. M3 TexHMYeckux napameTpoB cnegyeTt obpatuTb
BHMMaHME Ha AMana3oH BXOAHOro HanpsbkeHus. Ecnu oH meHee Yem + 20%, 1o aToT UPS He ons Hawen

CTpaHbl.

BTopbiM KpuTepuem, siBNAETCS CONMMOHOCTb npoussoauTens obopydoBaHus. Peub naet He O BarnoBbIX
nokasatensax cbbita B BocTtouHonm EBpone n CHIT, a 06 ypoBHe TeXHONorn4yeckux paspaboTok u cucteme
KayecTtBa (pmpmbl. BcnomHute, Rolls Roys BbinyckaeT MeHbLUe aBToMobunen, Yem BAS.

Ounsenb-reHeparop

OH He cTpaluHee, 4eM MOTOp MoA KanoToM Ballen MawuHbl. [1pocTo HeMHoro 6onblie. 3aTo BCero Yyepes
AecATb CekyHO rnocrne nponajaHus cBeTa - OH BOPYr CHOBa nosiBnsetca 6e3 BCAKOro Ballero
BMelwaTenbcTBa, UPS nepectaeT HepBHO Nu1LaTh, M MOXHO CBapuTb kode. YToObl 3TO NPONCXoAMIo BaLl
Aunsernb-reHepaTop gomkeH: 1) cobupatbca B EBpone (3anagHon!) nnn B CLUA; 2) nmetb aBuratens ot
opHon u3 cnegyowmx ovpm: CUMMINS, MITSUBISHI, JOHN DEERE, VOLVO; 3) ocHawaTtbca cuctemon
aBTOMaTUYECKOro 3arnycka ¢ NogorpeBom 6rioka LMnNUHAPOB U aBToMatu4eckum kommyTtaTopom (ABP); 4)
afanTupoBaTbCs K HU3KOMY KayecTBY TOMMUBA; 5) MMeTb BCTPOEHHbIN 6ak Ha 5 - 10 yacoB paboThbl.

MoXXHO onpeaenaTb Ka4ecTBO AuU3enb-reHepaTopa, CpaBHNBasi ero ¢ oTe4ecTBEeHHbIM aHanorom. Ecnu ero
macco-rabaputHble M pacxXoAHble XapaKTepuUCTUKWU Mydlle, YeM Yy oTeyecTBeHHoro, B 1,5 - 2,5 pasa, a
mMoTopecypc - B 3 - 4 pasa Gorblie, 3TO Y)Ke 03Ha4aeT, YTo An3erb-reHepaTop - Hennoxoi. Mpu yctaHoBke
Ha ynuue He 3abblBaiiTe O 3alMTHOM LLYMOMOrMNaLLaoLLeM KOHTENHepe.

Peanusauus

Bam npugétca cmuputbcs ¢ Tem, 4To 0GoM, KOTopble Hakneunu B oduce Mecsl Hasag, GyayT
6e3XanocTHo MNpoAbIPSBNEHbI BMECTe CO CTeHaMM M Ha HMX MOSIBATCA [0CTaTOMHO O6beMHble
nnacTukoBble kopoba ¢ 4OPOrvM MeAHbIM Kabenem BHYTPU U po3eTkamu Moj, ANeKTPOHHOe oGopyaoBaHue
cHapyxu. A Te anioMuH1EBble NPOBOAA, KOTOPbIE LUTaTHbIA NEKTPUK KOraa-To 3amasarn nog LTyKaTypky,
BKIIOYMB MaparnsesiHo Po3eTkM M Nammbl AHEBHOrO CBeTa, elle NPUroaAaTcs Ans MUTaHUS Mblecocos,
KUNATUIBHKOB 1 Np.

PesynbTtart

Y Bac ecTb cobcTBEHHast cuctema GecnepeGonHOro 1 aBTOHOMHOIO 3eKTponuUTaHus. Bo3MOXHO, Bbl eLle
HEe OCO3HanW, YTO 3TO Takoe, HO Yy Balwero Gyxrantepa nepectan 3aBucaTb KOMMblOTep -HakaHyHe
KBapTanbHOro OT4YeTa, YyTh Mydlle CTanu npoxoauTb hakChl, HaYanbHWK OTAEena/asToMatusalun 0aBHO
He MPUHOCUM CYETOB Ha PEMOHT OPrTeXHWKW, a BYepa, KOorda WHCTUTYT, rOe Bbl apeHayere odwuc,
OTKIMIOYMIM 33 HeynnaTy, Bbl CMIOKOMHO paboTanu 4o Bevepa.

WcTtounnk: XKypHan «OFFICE»
12

© JOneKTpPOHHaA 3neKTpoTexHun4yeckasa oubnuoreka — www.electrolibrary.info



http://www.electrolibrary.info

AneKTPOHHbIN XypHan “A anektpuk!” Beinyck #9 (aHBapb 2008 r.)

Ili1acTukoBBIE€ KOP0O0A IJISI HACTEHHOI0 MOHTAXkKA

Ha cerogHAWHWMIA OeHb NNacTuKoBble KabenbHble kopoba - camMblil NONYMAPHBIA U ONTUMarnbHbIAN BapuaHT
opraHmsaumMm HaCcTEHHOro MOHTaXa KaberbHOW MNpPOBOOKM BHYTpM 34aHuMi. B Tex cutyaumsix, korga
npoknaaka kabens He MOXET ObITb OCYyLLECTBNEHA CKPbITbIM NYTEM, BO3HUKAET BOMPOC — KaK peann3oBaTtb
HaCTEHHbI MOHTaX KayeCTBEHHO W BMeCTe C TeM 3cTeTudHO. CoBpeMeHHble NnacTUKoBble kopoba
NMOMOTYT pPeLnNTb 3TK 3aJauMn.

Oco6eHHOCTU CKPLITOW U OTKPLITOW NPOBOAKU

Mpun ckpblTOM npoBoAke, koraa kabenb NPOMOXeEH B TOMLWE CTeHbl, ANA opraHuM3auumM pabodyero mecta
MCNonb3ylTCa BCTpamBaeMble B CTeHy po3eTkn. C OOHOM CTOPOHbI, TakOW cnocob Xopow Tem, 4To
NPOBOAKA HaAEeXHO 3aluuLLeHa OT BHELLHUX MeXaHu4eckux Bo3gencTsmn. CTeHbl B 3TOM cnyyae cnyxaT B
KayecTBe AONONHUTENbHOW wusonauun. lpu STOM Takas cuctema B LEMNOM BbIMaguT AO0CTaTOYHO
acteTuyHo. OAHako Ha 3TOM MMIOChI CKPbITOrO crnocoba MNpPOBOAKU 3aKaHYMBAKTCA W HavyMHaKTCA
HeygobcTBaa.

Bo-nepsbIx, nNpu TakoM crnocobe npoBOOKW KpaWHe 3aTpygHeH OOoCTyn K kabento. 3TO0 MOXeT cTaTb
cepbe3HbIM NPENATCTBMEM ANIS €r0 3aMeHbl U UarHoCTUKN. Bo-BTOpbIX, opraHM3aLumsa HOBOro paboyero
MecTa, ero pacliMpeHue Unu nepeHoc CBs3aHbl CO LWTPOBNeHneM CTeHbl. OTO TPYAOEeMKUA W OOnrvin
npoLecc, KOTOpbIA HEN3BEXHO NoBrneyeT 3a cobor Takne «nNoboyHble AP EKTbI», Kak WyM 1 Nbifb.

Kpome TOro, B COBPEMEHHbIX O(UCHBIX NOMELLEHUSAX KpaMHE BaXKEH TaKOW KPUTEPUN Kak MOBUNBHOCTb.
MocTosiHHO HabupaloTca HOBbIE COTPYLHMKW, BO3HMKAET HEOOXOAMMOCTb OpraHuM3aLMu HOBbIX pPaboumx
MECT, MogmMduKaumm N paclumpeHus ctapbix. B ocdmcax co cKpbITbiM COCOOOM NPOBOAKN O MOBUNBHOCTM
roBOPUTb HE NPUXOAUTCS.

OcobeHHo aTa npobrieMa kacaeTcsl MOMeLLEHUI, KOTopble caalTes B apeHay. Kaxabii HOBbIM apeHaaTop
AenaeT COOCTBEHHYIO NNaHMPOBKY, MEHSIETCH pacrofioKeHne U Konmyectso paboymx CTOMOB, OfHaKo,
pacnosoXxeHne 1 KONM4eCcTBO PO3ETOK UBMEHWUTb HE NPEACTABMAETCA BO3MOXKHbIM.

B naHHOM cnyyae kabenbHble KaHanbl — 9TO yaobHoe, 3CTeTUYHOE U COBPEMEHHOE peLleHMEe BCeX ITUX
BonpocoB. [Mpu Takom BapuaHTe KabenbHOW KaHanusauuu NPoOBOAKA, Kak M MNpU CKPbITOM crnocobe,
3alulleHa OT BHELUHMX MexXaHWdeckux BosaeicTeuii. Kpome Toro, cam Kopo6 BbICTynaeT B ponu
AononHUTENbHOM M3onaumn. Mpu 3TOM UCMONb30BaHWe KayecTBEHHbIX KOPOBOoB 3HAYUTENBHO COKpallaeT
BpPeMs MOHTaXa 1 AenaeT ero 6onee npocTbiM. CUcTeMa BbIrMAOUT 3CTETUYHO U, YTO HEMANOBaXHO, C ee
nomoLlblo obecneynmBaeTcsa Nerkuii OocTyn K nposodke. ATO Mo3BOnsAeT GbICTPO UM YAOGHO 3aMeHsTb
kabenb, NpegenbHO NPOCTO OPraHU30BbLIBATbL UMK MepeHoCUTb pabodne mecta. Po3eTkM MOXHO NpPoCTo
nepensuraTb Mo KopoBy, 1 ycTaHaBnMBaTb HOBblE Ha NMOBOM y4acTke.

Y1o npeanararoT?

HecomHeHHo, 3a npowlealume 7-8 neT pOCCMNCKUIN PbIHOK KabeneHecyLwmx cCucTemM caenan cepbesHbIn war
Brneped. CerogHss Ha HEM MNpPeACTaBMeH LUMPOYaMLLNA CNEKTP MNIAcTUKOBLIX KabenbHbIX KaHanoB — OT
caMbIX OeLUeBbIX M HEAONTOBEYHbIX, O Ka4eCTBEHHbIX MPOOYKTOB NPpeMuyM- Kracca.

ns Toro, 4ToGkI caenaTb NPaBUMbHbIA BbIGOP, HY)KHO ONpeaennTLCs, CoBUpaeTeCh NN Bbl COKOHOMUTL Ha
kabeneHecylwx cucTemMax WM Bawa LuUenb — nNpuobpecT  yHKLMOHANbHbIE, 3CTETUYECKU
npuBriekaTenbHble U noxapobe3onacHble kopoba. [Ona Tex, KTO Bce-Taku caenan BbiGop B MOSb3y
KayecTBa, Mbl pPaccKaxeM, Ha YTO Hy)XHO oBGpaTuTb BHUMaHWe, YToObl NMpaBuibHO NopobpaTb cUCTEMY
MMacTUKOBbIX KaHaroB.

KoHcTpyKkuus

B oducHbIX MOMeLLeHMsIX OObIMHO MPOKMaAblIBaeTCH HECKOSbKO NMHWIA opHoBpemeHHo. Hanpumep,
CUNoBble, TENEdOHHbIE U KOMMbOTEPHbIE. CoBpeMeHHble NpaBuna NpoBoakM TPEBYIOT, 4TOBLI CHoBLIE U
TENEeKOMMYHUKALMOHHbIE NUHUM ObiNW pasfeneHbl, U NOMeLLeHbl Ha HEKOTOPOM PacCTOSHWUM, KOTopoe
TaKke MponuchbIBaeTCA B 3aBUCMMOCTM OT KaTeropui npoeoaku. B nocnegHee Bpems 31O npuoGpeTaeT
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OCOBEHHYI0 aKTyanbHOCTb B CBA3WU C TEM, YTO PbIHOK CTPYKTYPUPOBAHHLIX KabernbHbIX CUCTEM MOCTOSAHHO
nporpeccupyeT 1 nNpeabsaBnseT HoBble TpeboBaHMA k cnocody nposogku. Momumo CKC kateropun 5 u Se,
cenvac MPUMEHSIIOTCA CUCTEeMbl 6-N KU faxe 7-W kaTteropuin, rge TpeboBaHus K cnocobam npoBoake
MOBbILLAOTCS.

UToObl nsbexartb UCKaXXeHUI 1 NOTepb CUrHana, JIMHUN BaXXKHO pa3faenaTb. B coBpeMeHHbIX kopobax ans
3TOM Uenu npegycMOTPEeHbl cneuunanbHble pasgenuteni, KOTopble MOryT yCTaHaBnmBaTbCa B KOpoO npu
MOHTaxe. Pasgenutenn 3alwenkuBaloTCa Ha cneumarnbHble Hanpaenswolwne Ha gHe kKopoba w
obecneuunBaloT pasgeneHne NpoBoAku No Bcen anuHe. OgHako gaHHbIN BapuaHT He Bcerga HagexeH. K
coXarneHuto, cnyyaroTca Takme cutyauum, korga B NPOEKT 3abbiBalOT BKMOYMTL 3TOT A4OCTATOYHO BaXKHbIN
akceccyap.

Ewe oaHa pacnpocTpaHeHHass npobriema — XxanaTHOCTb MOHTaXHWKOB, KOTOpble MNpegHaMepeHHO He
yCTaHaBNvBalT pasgenutenu, 4Ytobbl C3KOHOMUTb Ha MNpoeKkTe. OKOHOMWS Ha pasgenuTene, LeHa
KOTOpPOro HECPaBHUMO MeHbLUe OOLLEA CTOMMOCTM CUCTEMbI, HEM3BEXHO NPUBOAUT K MOTEpe curHana u
cb6osiMm B paboTe KoMMbloTEPHOM ceTu. HyXkHO N roBopuThb, YTO cama KOMMNbIOTEPHas CeTb CTOUT BO MHOTO
pa3 gopoxe camon nydwen kabeneHecywen cucTembl. BbIxoguT, 4TO M3-3a OTCYTCTBUSI KOMEEYHOro
aKkceccyapa Bbl MOXeTe BKagblBaTb CEpPbe3Hble OeHeXHble CPeACTBa B 3aMEHY M ANArHOCTUKY CeTu, He
noAo3peBast Aaxe, YTO NpuynHa Bawnx 6eq MoxeT ObITb HACTONbKO NpocTa.

Mcnonb3oBaHue kopoOOB C MPUHYAUTENbHBLIM pasfdeneHneM MOXEeT 3acTpaxoBaTb OT BCeX 3TUX TpaT u
HenpusaTHocTen. ATU kopoba XOpoLM TeEM, YTO B HUX W3HA4YanbHO MPUCYTCTBYIOT pasgenutenu. Nx He
HY)XHO OTAeNnbHO [JoKynaTb W YycTaHaBnuBaTb. B  accopTMMeHTe HEKOTOpbIX MPOU3BOAUTENEN
npeacTaBneHbl CUCTEMbI, B KOTOPbIX AaXe YrroBble akceccyapbl NpeacTaBnsloT cobov He MpocTo
Haknazku, a NornHOLEHHbIE akceccyapbl CO BCTPOEHHbIMU pasgenutensmu. 3To 6onbLUoi Nioc, Tak Kak B
00blYHbIX KOpOoGax pasgenuTeny BpYYHYK YCTaHaBMMBAKOTCHA TOMbKO B Teno kopoba, a B yrmax
COYNEHEHUSI NTMHUM CHOBA MepecekalTCsl, YTO HEraTUBHO BNUSIET HA KayecTBO curHana. Kpome Toro, npu
nposogke CKC 6-i kaTeropum pasgeneHve B akceccyapax sBrnsieTcs obsa3aTernibHbIM - YCrOBUEM.

Mpy NpUHYAUTENbHOM pasdeneHnuM NUHWIA BHYTPU Kopoba npeanodTuTenbHee Hanuuve OTAeNbHbIX
KPbILLEK ANA CUMOBbLIX M TENeKOMMYHUKALMOHHBLIX MUHMA. ITO nos3sonuTt cneunanuctam no CKC wu
3MeKTpuKe NPOBOAMTbL MOHTaX B pasHoe Bpems, He Mellaa apyr apyry. OgHako cTouT yaenutb ocoboe
BHMMaHWe KayecTBYy 3aMKa Kpbiku. HemonycTtumo, 4ToGbl Mpy 3allenkuBaHuM Kpbillika LiaTanacb, He
NMOTHO npurerana K KopoGy WUnu HaoGopoT — O4YeHb TsXKeNo cHuManacb. Bce aTo cBs3aHO € TeM, 4TO
KpblLLIKa Kopoba AoMmkHa A0MyckaTb MHOTOKpaTHOE CHATME M NPeaocTaBnaATb YA0GHbI OCTYN K MPOBOAKE.
Mpu vacToii AuMarHocTuke kabens HekayecTBEeHHble 3aMKU ObICTPO MPUAYT B HEroAHOCTb. OTO MOXET
NOCNY>KUTb MPUYMHON 3aMeHbl BCE CUCTEMbI KOPOGOB.

KauecTBo camoro nnactuka Takke BRUSieT Ha (PYHKUMOHANbHOCTb KPbILWKA. XPYNKUA, HEKaYeCTBEHHbIi
maTepuan MOXeT CTaTb MPUYMHON MIOXOro CLENMEHNs KPbIWKU M Kopoba, a Takke 4acTbiX MOSIoMOK
3amka. bornbluoe 3HayeHVWe MMeeT KayecTBO MnacTvka M MpU MOHTaxe camoro kopoba. B mpouecce
MOHTaXa ero o4yeHb 4acTo MPUXOAWUTCS pacnunuBaTb Ha YacTu. [py HU3KOM KadecTBe maTtepuana rnocne
pacnunmBaHns MOryT o6pasoBbIBATbCA CKOMbl UM TpelmHbl. Ele xyxe, korga kopoG BoobLie TSXeno
pacnunuTb. M3-3a CNuLWLKOM >KEeCTKOro NnacTuka Uiy HeonpaBAaHHO TOMNCTbIX CTEHOK kopoGa npuxoamTcs
NpvKnagbiBaTe AOMNOMHUTENbHbIE YCUINS.

yJ'Iy‘-ILIJI/IT Ka4eCTBO W CKOpPOCTb MOHTaXa Hanun4nme npocevyek B pasgenntendx KOpO6OB. OHn
npeagHasHa4veHbl ana y/:|.o6Horo nepexopna kabensa u3 ogHoON cekummn B Opyryto. npOCG‘-IKM obneruar 3agavy
noaesoaa CUNoBbIX U TENEKOMMYHUKaLUOHHbIX NINHWUIA npn yCTaHOBKE PO3ETOK B K0p06.

Ecnv BaM noHagobuTCA NPOMNOXWUTL XPYMKUA OMNTOBOMOKOHHLIN kabenb, BakHO nogobpatb kopob ¢
NNaBHLIMWU YINOBLIMU COEAUMHUTENbHBIMU dreMeHTaMu, 4Tobbl obecneuntb Gonblion paguyc usrmba
kabens u npegoTBpaTUTb €ro U3roM.

Be3onacHocTb

BaxkHenwmm TpeboBaHneM K NnacTUKOBbIM KopobaM siBnsieTcs obecneveHme BbICOKON CTEMEHU 3MEKTPO- U
noxapobesonacHoctn nomelleHns. C anekTpobe3onacHOCTbI0 cUTyaums ob6CToMT NpoLue — NNacTUKoBble
kopoba u3HayanbHO oObGecneymBaldT OOMOSMHUTENbHYKD  U30NAUMIO, B OTAWMME, Hampuviep, OT
MeTannmnyecknx, Kotopble He06xoaMMO 3a3eMnATb. CTeneHb nsonauum ocobeHHo BaXkHa, Korga B kopobe,
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NMOMUMO MH(OPMAaLMOHHBIX, pasMeLLalTCa elle U cunosble kabenu. Yto kacaetca noxapobes3onacHocTy,
HeobGXxoOuMO Bcerga npoBepsATb Mokasatenu kopoGa Mo OBYM OCHOBHbIM MNapamMeTpaM: NerkocTb
BOCMMaMEHEHNA U CKOPOCTb PacnpoCTpaHeHUst OrHs no uaaenuio. bonbluee BHUMaHWe cToUT 0bpaTuTh Ha
BTOpOI MapameTp, TaK Kak rnaBHoe Mpu TyLUeHWW noxapa - rokanusosaTtb odar BosropaHus. Kopoba,
BbINOMHEHHbIE M3 Gornee KayecTBEHHOrO MNacTuka ¢ HaTypanbHbiMM Oo6aBkamu, Bcerga 6yayT umeTb
HanMeHbLLUWIA NoKa3aTenb CKOPOCTU PacrnpOCTPaHEHNUs OrHA Mo U3AENUI0.

dcTeTnYHOCTL

MpM HacTEHHOM MOHTaXKe B COBPEMEHHbIX OMUCHBLIX W aAMUHUCTPATMBHBLIX MOMELLEHUAX BbICOKUE
TpeboBaHus MpegbsaBNAlTCA K Au3aiHy KkopoboB UM akceccyapoB. COBpPEMEHHbIN  POCCUMCKUI
notpebutens xoueT BUOETb HE TONbLKO Be3onacHble, HO U 3CTETUYECKU NpUBeKaTenbHble kabeneHecymne
cucTeMbl. Ha Takon 3anpoc Npov3BOAUTENN OTBETUIM HOBLIMWU PELUEHUSIMU U CETOAHS Ha PbIHKE MOXHO
HalTKn kopoba c obTekaemMon HOPMOA M MPUATHON [MSHUEBON MOBEPXHOCTHIO, 3@ KOTOPOW nerko
yxaxusaTb (Mbifb W 3arps3HEHUs yoansaTcs ObICTPO N 3PEKTUBHO).

OpHa 13 pacnpocTpaHeHHbIX NpoGnemM npu aKcnnyaTauuy nnacTUKOBbIX KOPOBGOB — noTeps 6enuaHbl nofg
BO3AEiCTBMEM YNbTpaduoneToBoro uanydyeHus. Kopoba >XenTelT U TepsalT NpuBnekatenbHbId Bua.
CoBpeMeHHble MpOM3BOAMTENN pelwnnuM K 3Ty npobnemy. Tenepb MNpU W3rOTOBMEHUMU B KopobGa
[06aBNAlOTCA  pPasfuyHble  KOMMOHEHTbI,  MNPEenATCTByloWMne  paspyluMTEeNbHOMY  BO3AENCTBUMIO
ynbTpaduoneTta. 3To MOryT GbiTb CBMHLIOBO—KagmMueBble 000aBKM WNWU HaTypanbHble, Hanpumep, 13
KPOLLK/ Kappapckoro Mpamopa. Bonblioi nnc HaTypanbHbiX A06aBOK 3aknio4yaeTcss B TOM, YTO OHM
ABMATCA 9KOMOrMYECKU YMCTbIMU U BesonacHbiMU. B cnyyae BO3HMKHOBEHUSI MoXapa B MoMeLleHuu,
kopoba CO CBMHLIOBO-KagMueBbiMM AoOaBkaMu MOryT BblAENATb BpedHble AN 4ernoBeka BellecTBa.

Ctout o0b6paTuTe BHMMaHWE Ha MOMe3Hbll W BCErda YMECTHbI 3NEeMEHT, OOMONHAKLWMIA obLnn
3CTETUYHbIN BUA KOpoba — YNNoTHUTENbHbIE PE3MHOBLIE SMIEMEHTLI NO BCel AnuHe usgenus. Oaxe ecnuv
CTEeHa, MO KOTOpOW MpoknagbiBaeTca Kopob, 6yneT abContoTHO POBHOM (YTO, K COXANEHWUIO, AOBOSbHO
peaKko y Hac BCTpeyaeTcs), Npu MOHTaxe HensdbexHo obpasyeTcsa Hebonbluas wenb. B Heln ckannueaeTcA
Mbifib M ps3b, KOTOPYK KpalHe npobnemMaTuyHo yaanuTb. Takum obpasom, ocTaBasick 6enbiM
rMAHUEBbIM, KOPOb 6e3 Pe3NHOBOrO YNMNOTHUTENS BCE paBHO TePSET NpUBEKaTeNbHOCTb U3-3a CKOMNIeHne
rpsi3v U Nbinn B TPYAHOAOCTYMNHbIX MecTax. YNNoTHUTENb pellaeT 3Ty npobnemy, genas ybopky Gonee
yOooGHON 1 adhdheKkTMBHON. KpomMe TOro, oH 3aMeTHO CriaxmnBaeT BCe HEPOBHOCTU CTeHbl. Kopob nnoTHO K
Hel npuneraeT U yCTaHOBMEHHasi cucTemMa KabernbHbIX KaHamnoB BbIMMSAUT MOCMAEe MOHTaXa HaMHOro
npuBnekaTenbHee, YeM aHanornyHble cucTeMbl 6€3 ynnoTHUTENS.

¢yHKI.|,MOHaJ1I:HOCTb

BronHe peanbHo cerogHs nogoGpaTth CUCTEMbl KaBGemnbHBIX KaHanoB M akceccyapoB, B KOTOPbIX MOryT
coyeTaTbCA BHELUHSA MNPUBMEKaTeNnbHOCTb, YAOGHas KOHCTPYKUMS, a Takke MNpocToTa MOHTaxa WU
3KOHOMMWYHOCTb. B HeKoTopbIXx Mogensx npedycMoTpeHa BO3MOXHOCTb YCTaHOBKM MHGOPMALMOHHBIX
pa3beMOB U 3MNEKTPOYCTaHOBOYHLIX WU3OENUiA pasnuyHbIX NpousBoauTeneid. ATO MNO3BOMUT BbIGPaTb
NoaXOAAWYI0 VMEHHO BaM NPOAYKUMIO, 3(MEKTUBHO NraHUpys OloaxeT, BblAENEHHbI Ha MOHTax.
MPUSTHBIM CIOPMPU30OM Af1A BAaC OKaXKeTCs elle W NerkocTb MOHTaXa B ModoOHbIX kopoGax — po3eTku Y
MHOIMX Npon3BoANUTENEN YCTaHABMMBAIOTCSA B KOpoba NPOCTbIM 3aLlenKkUBaHEM.

B HEKOTOpbIX MOAEMSAX CYLIECTBYIOT PErynvpyemble COYMEHEeHWUs BO BHELUHWX W BHYTPEHHUX Yrnax.
Brnarogapst UM MOXHO BOMMOTUTL NOBbIE HeCTaHAAapTHbIE PEeLleHUss HaCTEHHOrO MOHTaxKa, K Mpumepy,
[axe ecn CTeHa, No KOTopoW NPoBOAAT kKabenb, CKOHCTPYMpoBaHa He nog yrnom 90°.

OaHo 13 BaxHbIX TpeboBaHMI K 3KCNIyaTaumm NiacTUKOBbIX KOPOOOB — 3anonHAEMOCTb kopoba OomkHa
cocTtaensaTb He Gonee 60%. 3T0 cBA3aHO ¢ HeobGxooMMOCTBIO 3anaca Aand Tennooteoga. Kpome Toro,
MHOMO MecTa 3aHMMaloT MOHTUpyemble B Kopob poseTku. [ns HUX Takke HyXXHO: '0CTaBNATb
OOMOMHUTENbHOE MPOCTPaHCTBO. B CBA3M C 3TMM, MHOrMMe nNpou3BOAUTENW PacLUMPUIA acCOPTUMEHT
pasvepoB kopoba. YuutbiBas TpeboBaHMA MO 3anofHAEMOCTM W TO KOMMYECTBO kabens, koTtopoe
HeobxoaMMO MPOMoXNTb, Bbl MOXeTe nogobpatb kopob onTumanbHOro pasmepa. Hanpumep; ecnun peyb
naet o6 ogHOM — ABYX NMPOBOAAX, ONTMMAarbHbIM peLleHUeM CTaHYT MUKPOKaHarbl-pasMepoM oT 12x7 MM
0o 16x12 mm. CucteMa M3 MUKpOKaHarnoB BbIMMSAUT 3CTETUYHO U NIEFKO BMMCLIBAETCA B 4110001 MHTEPLEP.
Ecnu kaHanbl BbINOMHEHbI U3 Ka4eCTBEHHOro MMAHLEBOro nrnacTuka, Takasi cuctemMa CnocobHa caenatb
HaCTEHHYI0 NPOBOAKY 3anemMeHToM aekopa. [NogobHoe pelueHne No3BONAET eLle N .CIKOHOMUTb C yMOM, He
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TpaTa cpeactea Ha o6beMHble kopoba, KoTopble ANA 0AHOro — ABYX kabenei 6yayT NPOCTO HEYMECTHbI,
KpOMe TOro, elle n He YHKLIMOHAbHbI.

UyTb 6onblie no pasmepy MUHUKaHasnbl - oT 22x10Mm go 40x17mm. o CBOMM XapaKTepUCTUKam OHWU HU B
YeM He yCcTynarwT MUKpokaHanam. VIx yaobHo ncnonb3oBaThb B TOM criyyae, korga HeobxogmMmo nponoxuTb
Hebornbloe KonuMyecTBo kabensd, HO Oonble, Yyem pABa nposoga. OnTMManbHbIN pasmep kopoba
NO3BOMSET NPaBUIbHO YNOXUTb kabenb, ocTaBnAs HeobXxoaMMbIN 3anac Ha TennooTBOA.

[na Gonbliero konuyectTsa kabens Ha POCCUINCKOM pbIHKE NPeAcTaBneHbl He MeHee npuBrekaTenbHble
kopoba ctaHgapTHoro u 6onblioro pasmepa. CraHOapTHble NPedyCMOTPEHbl AN MOHTUPOBAHWSA B HUX
PO3eTOK X040BbIX pasMepoB. [1oaToMy Yalle Bcero pasMmepbl Takux kopobos coctaBnsaoT 100x40 mm unum
100x60MM. BMOHTMpOBaHHLIE PO3ETKM FErko nepemeLlarTcs no Kopoby u MoryT 6biTb YCTaHOBMEHLI B
ntobon Touke NOMeLLEHNS.

bonblwure kopoba moryT gocturatb pasmepa 200x80 mm. OHm Takke obnagaldT BCeEMM MCamMu
NNacTUKOBbIX CUCTEM Afsi HACTEHHOrO MOHTa)a M MOryT BMeCTUTb B cebsi GonbLuoe KonnmyecTBo Kabens,
obecneyuns, Npu 3TOM, HYXXHbI 3anac gns Tennootesoga. OgHako Npu aKChnyaTauum Takmx Kopobos CTOUT
06patntb 0coboe BHMMaHME Ha KayecTBO MNNacTUka, M3 KOTOPOrO OHW  BhIMOMHEHbl. BonbLioi
NOXXenTeBLUNA KOpob C LaTaloWwmMMICS KpbilKkamMu cnocobeH BCepbe3 1 HaZoMNro UCNOpPTUTL BrieYaTrieHne
06 odwmce wnu nwobom Apyrom nomelieHun. bonee kayecTBeHHbIM MaTepuan €O chneumanbHbIMU
nobaBkaMu ponblle coxpaHsieT GenuaHy, npusiteH Ha Bug. Kpome TOro, ¢ Hum ypobHo paboTaTb.

YTo ecTb Ha pblHKe cenyac?

Poccuinckmin  aneKkTpoTEXHUYECKUIA PLIHOK aKTUBHO pa3BuMBaeTcsl. Bmecte ¢ HMM pacTeT cermeHT
kabeneHecyLmnx cuctem. N ecnu ewe 5-8 net Hazag MOXHO ObINO HANTK TOMNBKO eBpONenckue kabenbHble
KaHanbl, BbIGOp KOTOPbIX Obif1 HE OYEHb BENMWK, a LieHa — SIBHO 3aBhbllLEeHa, TO CEro4Hs MHOTME POCCUIACKNE
Npon3BOOMTENN rOTOBbLI NPEAIOKUTL HE TONbKO aHarork, Ho U COGCTBEHHbIE OpUTMHarbHbIE Pa3paboTKy.
OHM OKa3bIBaOTCSt SKOHOMUYHEE EBPOMENCKNX NPOAYKTOB M NPY 3TOM HUCKOSBKO He YCTYnalT B KayecTse.
BeccnopHbIM NuMoepoM B 3TOM CermMeHTe cpegu OTeYEeCTBEHHbIX NPOM3BOAUTENEN SABMSETCS KOMMaHus
JOKC.

MHorne eBponenckMe nocTaBLUMKM, Taknme kak Legrand, Schneider no-npexHemy npegnaratoT
KayecTBeHHYyt0 npoaykumnto. OgHaKo LieHbl HA HEE OCTalTCS HEU3MEHHO BbICOKUMMMU.

UcTouHMK nHchopmaumm: hitp://www.tfs.ru/

CTtatbM no Teme;

TokonpoBoasiwue nnuHTycbl PowerTrack

KoHcTpykTBHO TokonposogswimMe nnuHTycel PowerTrack npegctaensioT coboi  pasHoobpasHble
hUrypHble 3aNeMEHTbI, KOTOPbIe KPENATCH K CTeHaM BHYTPU NOMELLEHUs Ha ftobon AOCTYMHOW BbICOTE.

CunoBoli KOHTYp UMEET TpY TOKOBeAYLLME LWKHbI (dha3a, HoMb, 3eMnf), Kaxaas U3 KOTopbIX NpeAcTaBnseT
coGoli HepaspbIBHbIN NPOBOAHMK CrieLManbsHON KOHCTPYKUMK. MepexoaHas wrencensHas po3eTka-agantep
pyKoi 6e3 UCnonb3oBaHUA Kakoro-nnbo MHCTPYMEHTa MOXET MOBOpavMBaThCs ONSl CHATUS GrIOKMPOBKM
Ges3onacHOCTU 1 3aTeM MepeMeLlaTbCs CKOMBbXKEHWEM BAOMb BCEro KOHTypa WM Xe MOXET ObiTb
MOSIHOCTBIO CHATA U MOACOEAMHEHA K KOHTYpy rae-HvMbyab B ApYrom MecTe, oGecrnedvBas npyu 3TOM
HaAEXHbIN KOHTaKT C TOKOMPOBOASALLMMM YacTAMU MOZ, KOXXYXOM KOHTYpa.

PasnuuHble npodunu nnacTMkoBOro Kopryca, a Takke BO3MOXHOCTb HACTEHHORO' U BPE3HOTo
pacnonoXeHus, NO3BONSAOT B MOMHON Mepe peanu3oBaTb CaMble HEOObIYHbIE MPOEKTHbIE 3aMbICHkbI.
CylecTBylOLWMN BCTPOEHHbIN B PowerTrack AONONHUTENBHLIN KaHam MO3BOMSET NEerko - MposioKnTb
cnaboTOoYHbIE UMW NHbIE KOMMYHUKALMOHHBLIE Kabenu.
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Tokonposogswme nnuHTycbl PowerTrack BbinyckatoTca Tpex TunoB: Bevel n Federation - HaknagHble,
Flush - BpesHon.

Vcnonb3oBaHue TOKOMPOBOASALWMX MnMHTycoB PowerTrack - 3TO HOBbIM MOAXOA K peLleHuto npobnembi
notpebutenein npu MNOAKMOYEHUM OOOPYOOBaHUSA K SMEKTPOCEeTU rpaXZaHCKUX W MPOMbILLSEHHbIX
34aHUN. ..

MpounTaTth CcTaThio B NOIHOM 06beMe MOXHO 3aechk: http://electrolibrary.info/ntr/post 1198926820.html

CoBpeMeHHble KabenbHble cuctemsbl ot 1IKC

3A0 «OKC» (Oduanektpuyeckne kabernbHble CUCTEMBI) - MOMNOAAs, AUHAaMUYHas, ObiCTpopa3BMBaloLLasACs
KOMMaHwus, - Be4yLL M POCCUNCKUIA NPOM3BOAMTENDb CUCTEM U KOMMOHEHTOB AN KA4eCTBEHHOW CKPbITOM U
Hapy>XHOW 3NEKTPOMNPOBOAKMN.

Komnanua «[OKC», eauHctBeHHas B EBpone, npomsBoguT U nocTaBnsdeT Ha POCCUNCKAA PbIHOK BECb
CMeKTp NpoAyKUMM ONns yCTaHOBKM KabenbHbIX CUCTEM: OT TpyO, UCnonb3yemblX s 3anuBku B 6ETOH npu
BO3BELEHUN 34aHUI, 4O CUCTEM OpraHu3aLmmn pabodmx MecT B odmcax.

Bce HauyMHanocb C MPOU3BOACTBA  HECKOSbKMX — TUMOPasMEPOB  roppupoBaHHbIX  TpyG  ans
anekTponpoBoAku. OaHako B TeuyeHune BOT yxke noyutn 7 net «[OKC» nocTosiHHO MogepHM3MpyeT CBOM
MPOU3BOACTBEHHbIE MOLLHOCTM, cOanaHCpOBaHO PacLUMPSET aCCOPTUMEHTHbIV PAA U HapalMBaeT CBO
3KCMEPTHbIA noTeHuMan. 3To No3BONAET MNPEANOXUTb POCCUNCKOMY 3MEKTPOTEXHUYECKOMY PbIHKY
COBpPEMEHHbIE, KayecTBEeHHble W [OOCTYMHble TOBapbl OTEYECTBEHHOrO MpPOM3BOACTBA U AnNd
OTeYeCTBEHHOIO NnokynaTens...

MpouynTaTh CcTaThio B NOIHOM 06beMe MOXHO 3aechk: http://electrolibrary.info/ntr/post 1198482545.html

PosetouHble noykn THORSMAN cepun UFB

OZaHvM 13 cnocoboB KabernbHON PasBoaKkM B MOMELLEHUAX OTKPLITON NaHUPOBKM, TakMX Kak BbICTABOYHbIE
3anbl, TOProBble LEHTPbl, a3pPoMnopTbl, KOH(EpeHLU-3anbl, OAUCMETYEPCKME W CEepBEPHbIE MOMELLEHNS,
oducbl U GaHKW, 34aHMS C AIMHHBIMU KOpuZopaMu 1 T.M., LWMPOKO NPUMEHSIeTCcA Npoknagka kabenen B
nony.

B 3aBMCHMMOCTY OT BbIGPAHHOMO apXMTEKTOPOM PELLEHUSI 3TO MOXKET ObITb banbLUMon, B KOTOPOM Kabenu u
TpyGonpoBoab! YKNaabiBaloTCA B NPOCTPAHCTBE MeXOY 6ETOHHLIM NEPEKPbITUEM W HIDKHEN NMOBEPXHOCTbIO
CbeMHbIX MNaHernen nomna, NMbo packnagka KOMMYHVKaLMWiA B xenobax unu Tpy6ax, 3anuTbiX B LLEMEHTHbIN
non.

Mpun ncnonb3oBaHUM anbLUnona B Ka4ecTBe 3remMeHTa CTPOUTENbHOM KOHCTPYKLIMM UMK NpU pasBoaKe
KabernbHbIX KOMMYHUKALMIA B LIEMEHTHbIX Monax, Ans opraHusaumm paboymx MecT LIMPOKO MPUMEHSIIOTCS
PO3ETOYHbIE MIOYKM U MUHWU-KOMOHHbLI, B  KOTOpble MOHTMpPYyeTcs Heobxoaumoe KOMUUECTBO
3NEeKTPOYCTaHOBOYHLIX W34enuii, 3asBreHHoe Monb3oBaTeneM. Yacto oAHO Takoe. w3denve, MOXeT
obcnyxueatb 2-4 pabounx MecTa B 3aBUCKMOCTM OT €ro PO3ETOYHOW EMKOGTW, 4YTO MNO3BOMSET
3HaAYNTENBHO CHU3UTL 3aTpaThbl Ha 3aKyMKy MaTepuarnos U X MOHTAaX...

MpounTaTth CcTaThio B NOIHOM 06beMe MOXHO 3aechk: http://electrolibrary.info/ntr/post 1201520361 .html

17

© JOneKTpPOHHaA 3neKTpoTexHun4yeckasa oubnuoreka — www.electrolibrary.info



http://www.electrolibrary.info
http://electrolibrary.info/ntr/post_1198926820.html
http://electrolibrary.info/ntr/post_1198482545.html
http://electrolibrary.info/ntr/post_1201520361.html

AneKTPOHHbIN XypHan “A anektpuk!” Beinyck #9 (aHBapb 2008 r.)

COopHuK cTaTel
«MOHTaXK 3JIeKTPONPOBOAKH,
BBIKJIIOYATE/ICH, PO3ETOK.

CekpeTrbl JJIeKTPUKA»

C60opHUK cTaTen ¢ 601bLIMM KOIMYECTBOM BCAYECKUX CEKPETOB
npodeccrnoHanbHbIX 31EKTPUKOB.
CkayaTtb COOpPHMK MOXHO rnepenas rno ccolake:

http://electrolibrary.info/montag.htm

KoMIUIEKT HHCTPYMEHTOB JJISl Pa3AeJKu KadeJist TUIa
BBI nau NYM

CTpemMuTenbHbIN POCT pbiHKA 3MEKTPOMOHTaXHbIX PaboT B HAcToALME BPeMs NPeabABNSEeT NoBbILLEHHbIE
TpeboBaHWs K 3MEKTPOMOHTaXKHOMY UHCTPYMEHTY.

Koraa peyb naeT o npodeccroHansHOM aNeKkTPOMOHTaXE, OCHOBHBIMU KpUTEPUAMU Bbibopa MHCTPYMEHTa
Ge3ycrnoBHO ABNSAIOTCA: KayecTBO 06paboTKM pacxodHoro martepuana, yaooGCTBO —aKchnyartauuu,
YHUBepcanbHOCTb, 6e30TKa3HOCTb W pecypc npubopa. Bce 3TM BaxHble KayecTBa WHCTPyMeHTa
ofbecrneunMBaloT  MOHTaXKHMKY MNPEUMYLLECTBO B  CKOPOCTM  paboTbl, CYyLIECTBEHHO MOBbILLIASA
NpoV3BOAMTENBHOCTL TPyaa.

Mpn BceM MHoOroobpasum npegnaraemMoro 3NeKTPOMOHTAXHOTO WMHCTPYMEHTa B
HacTosiLLlee BpeMsi onpenenntbcsl B BblOOpe noaxogsulero BapuvaHTa 40CTaTO4YHO
cnoxHo. besycnoBHbiIM  nnaepom B NPOU3BOACTBE  NMPOdECCUMOHANbHOMO
WHCTPYMeHTa Ans paboTbl ¢ kabenem M NpoBOOOM SBMsieTCA Hemeukas duvpma
Weidmuller, wn3BecTHasas MHOMMM Kak MNPOU3BOOMTENb  BbICOKOKAYECTBEHHOMO
KOMMYTaLMOHHOIro 060opyaoBaHus.

Cpeaun WMPOKOro crnekTpa 3SrekKTPOMOHTaXHOro MHcTpymeHTta dupmbl Weidmuller
0cobyto NONyNspHOCTb Y MOHTAXXHMKOB MOSYYWIT KOMMMEKT U3 ABYX MHCTPYMEHTOB
ans pasgenku kabens tuna BB unu NYM. [Ins cHaTus BHelwHen o6omnoykm kabens
nucnonb3yeTcsd UHCTpyMeHT AM 25, OeNCTBYIOLWMIA NO MPUHLMUMY KPYrOBOro HOXa;
ONA yganeHus u3onsumMnm € BHYTPEHHUX NPOBOAOB NPUMEHSETCH UHCMpymeHm Orsi CHAMuUS u3onsayuu
Stripax, CTaBLUUWA UMEHeM-HapuuaTternbHblM Y NPOMECCUOHarnbHbIX  3NEKTPOMOHTaXHMUKOB.

Mpu pasgenke kabenst u nposoga OObIYHLIMW METOAAMWU C MOMOLLIbHO
HOXXa W OOKOPEe30B OT MOHTaXHWKa TpeboBanucb onpeneneHHble
HaBblkkM, W KayecTBO 0OpaboTkKM He Bcerga  OKasblBanocb
yOOBNETBOPUTENBHLIM, TakMM 00pa3oM, BPeMsi MOHTaXHbIX paboT
HanpsiMylo 3aBUCENO OT NPUMEHSIEMOrO MHCTPYMEHTA U criocobHocTewn
MOHTaXXHMKA.

Pasgenka TpexxkunbHoro kabens tvna NYM 3a 7 cekyHg (1)
HenogroToBNEHHLIM  YENOBEKOM  CTAaHOBUTCA  BO3MOXHbIM — C
npuMeHeHvem UHcTpymeHToB AM 25 n Stripax dupwmel  Weidmuller.
Bcé, uto TpebyeTcs OT MOHTaXHWKa - 3TO BbICTABUTb OJIMHY CHATUA
nonsumm !

WHCTpyMeHT ana cHatust nsonsaumn AM 25 npegHasHadeH ansa paboTtbl ¢ kabenem Kpyrmoro ceyeHus c
MBX-nzonsauunein. Ouametp obpabatbiBaemoro kabens: ot 4,5 no 25 mm. Mpnbop coctouT u3 yaobHon
PYYKM, NOAMNPYXMHEHHON FONOBKM C BO3MOXHOCTbLIO MIIaBHOW PEryrMpOBKU BbICTYNaHUS Hoxa (8o 4,5 MM
TOMWMUHBI  U30MAUUKN), MOBOPOTHOrO MexaHuama Hoxa (ot 90° go 0° oTHOocuTenbHO Kabens) u
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noanpy>MHeHHOro YyrnoeBoro 3axsarta. Takas opurnHanbHaa KOHCTPYKUUA AM 25 paeT BO3MOXHOCTb
Bblpe3aTb Yy4YacCTkKm wusondumm B obom mecte kabens. BO3MOXHOCTb noBOpOTa MJTOCKOCTU HOXa
Nno3BONdeT pe3aTb U30NALUI0 MO OKPYXXHOCTU, BOOIb kabens n gaxe no cnupanu.

PerynupoBka AnvHblI HOXa oGecneymMBaeT COXPaAHHOCTb HWXKENeXallMx CIroeB M30NsSuuM WM 3KpaHa
kabens; npu BO3HMKHOBEHUWN TaKOW HEOBXOAMMOCTM, OTPEryNIMpOBaTb NPUBGOP MOXHO NO TOPLIEBOW YacTu
kabens. B komnnekt AM 25 BXoQWT 3anacHoOm HOX, HaxoOsILLMIACS B PYYKe.

BTopbiM HEoOXoAMMbIM MHCTPYMEHTOM Ans paboTbl C MPOBOAOM SIBMSETCA UHCMPYMEHM Ol CHIMus
uzonayuu  Stripax. [aHHoe yCTpoMcTBO no3sonseTr yaanate [1BX-usonsaumio ¢ OQHOXUNbHBIX U
MHOFOXUIbHBLIX NpoBoAoB cedeHnem oT 0,08 go 6 MM? 6e3 kakux-nMbo perynmpoBok. Bcé, 4to TpebyeTcs
OT MOHTaXHMWKa, 3TO BbICTABUTb AJSIMHY CHATUS M30MSUMM C NMOMOLLbIO MepenBMKHOIO ynopa npoBoga
(anuHa go 20 mMm). Kabenu ¢ MHOrocrnonHom nsonsiumen MoryTt bbiTb 3a4nLeHbl 3a HECKONBbKO "npoxonoB”
6€e3 NpPoOMeXyTO4YHOW HacTponlku. Takke, B OAHHOM WMHCTPYMEHTE MPUCYTCTBYET pe3aK, BbIMOMHSAOLWLMNA
"yncTbIn" cpe3 6e3 obpbiBa U 3amMATUSA XU NPOBOAHMKA. TpyAHO npeactaBuTb cebe Kakon-nmbo cnocob
3a4YMUCTKM MHOFOXMWITbHOMO NpoBOda CeYeHMeM, MeHblMM 1 MM?, ofdHako, ¢ moMollblo Stripax AaHHas
onepauusi Npon3BoANTCS OLHUM OBWXKEHMEM, NMPU 3TOM HE MPOUCXOAUT MOAPE3aHust UM BbITATMBaHUSA

KpamHUX Xun.

Bbicokoe kavecTBO paboThl Stripax, obecneynBaeTcst 3a cH4eT 0COBON KOHCTPYKUMK ABYX paboumx ryGok-
HOXeWN, KoTopble COCTOAT M3 nadku 30 NnacTuH, 3aKpemnyeHHbIX Ha YNpyrom nnacTMKOBOM OCHOBaHWW.
Takum obpasom, Npu ABYCTOPOHHEM OABMEHUN PEXYLUMX HOXEW, P NNacTUH ynpyro gedpopmMupyeTcs u
ormbaeT npodunb NpoBoda, Npopesast M3oNSAUMI0 OO0 KOHTakTa C npoBogHMkoM. Kopnyc MHCTpymeHTa
BbINOSIHEH M3 MofnvaMuaa, apMUPOBAHHOIO CTEKMOBOSIOKHOM, YTO AenaeT UHCTPYMEHT OYeHb MPOYHbIM,
npegHasHayYeHHbIM Ans TSKenbIX YCroBuin paboThl.

3a cyeT nNpUMMEHeHus npousBoAUTENEM NPW  U3rOTOBMEHUU WHCTPYMEHTa BbICOKOKAYE€CTBEHHbIX
MaTepuanoB W NpeLe3noHHON MexaHukK, pecypc Stripax, 3asBneHHbIn npoussoanTenem, coctasngaet 350
Thicad onepaumni. Kak ntobas npodeccrmoHanbHas TexHuka WHCTPYMeHT dupmbl Weidmuller nmeet
CpaBHUTENbHO BbLICOKYIO CTOMMOCTb, HO, B TO e BpeMs SIBMSEeTCA caMbiM BbIrOAHbIM MpU pacyeTe
CTOMMOCTW OfHOW onepaumn B COOTBETCTBMM C BONbLLUMM PECYPCOM U BbICOKOW HAOEXHOCTbLIO.

UcToYHMK nHdbopmaumm: www.best-stroy.ru

«QNEKTPOHHAs ANIEKTPOTEXHUYECKAS
ononuoTeka»

Bonblwoi apxue pasnuyHoro poga nybnukauMn m matepuanos
9MEeKTPOTEXHUYECKOW TeMaTUKNU Ana 3NEeKTPUKOB U BCEX, KOMY
NPOCTO UHTEpPEeCHa JNeKTPOTEeXHMKa U BCe YTO C Hel CBA3aHO:
cTaTbW, 3NEKTPOHHbIE KHUTK, XXypHanbl, oGy4yatloLlwmne ypoku.

MpoeKkT «3OnekTpoHHas 3fekTpoTexHudyeckas 6GubnuoTteka»
NOCTOAHHO MOMNOJSIHAETCSH HOBbIMWU UMHTEPECHBIMU MaTepuanamu.

http://electrolibrary.info
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Bce, YTO BbI XOTEJH 3HATH 00 U30JAIUMOHHBIX JICHTAX

KTo nso6pen nepByio B MUpe CaMOKNEIOLYHOCS NIeHTY U NoyeMy oHa
Ha3bIBaeTCA CKOTY?

C paBHMX BpEMEH MOA CIOBOM «CKOTY» Mbl MOHMMAaEM OObIYHYIO NUMKYHO
NEeHTYy, MNOBCEMECTHO MNPUMEHAEMYIO B pasnuyHbIX Uenax. W nuwb
HEMHorne 3HalT, 4TO Scotch — 3TO 3aperncTpupoBaHHasi Toproeas
Mapka, HasBaHWe KOTOpOM cTano HapuuaTenbHeiM. CrnoBo «scotch»
B NepeBoe C aHIMMIACKOro O3Ha4YaeT «LOTNaHAeU» W «LWOTNaHACKUAY.
| OpHako  m3obpeteH  OHOGbIN  BoBCce  He B WoTtnaHamm  u paxe
N e LWOTNAHALEM N He LLOTNaHOKOWN.

Bnepsble ckoty npugymanu B Amepuke. B 1923 rogy monogon 4enosek
no umeHn Puyapg [pto ycTpouncsa Ha JOMKHOCTL nabopaTopHOro TeXHMKa
B KOMMaHWIO, CKPOMHO 3aHUMalOLLYOCS  MPOU3BOACTBOM  HaxKAa4YHOM
6ymarn. KomnaHus HasbiBanack Minnesota Mining and Manufacturing
(cenyac HasBaHWe 3TOW KPYMHOM KopriopaLmu cokpaTunock Ao 3M), n B ToT
MOMEHT OHa aKkTMBHO TecTupoBana rno mMarasvHam W aBToCepBMCaM CBOHO
HoByto LKypky «Wetordry». [pto Obino nopyyYyeHO crnegutb 3a 3TuM
NpoLEeCcCoM.

Kak-To pas, Haxodscb B aBTOMacTepckoil, Puyapa 3ametun, 4To macTepa, 3aHVMaloLLMecs MOKpPacKow
Ky30BOB aBTOMOGWME, WCMbITbIBANM TPYOHOCTM TaMm, rOe MalluHy HYKHO ObINo MOKpacuTb [BYMs
pasHbIMK Kpackamu. VIM He yaaBanoch J0CTaTOMHO HaAEXHO 3alUUTUTL YXKe OKpaLUeHHYI0 MOBEepPXHOCTb,
1 rpaHnLa Mexay LBeTamu nony4vanach HeakkypaTHO.

Opto noobewian manspam 4TO-HMOYyAb MpuaymMaTtb W 4yepe3 HEeKOTOpoe BpeMSI MPUHEC B MAacCTEPCKYHo
KNenkylo neHTy wupunHon 2 Aaonma (5 cM — Tenepb CTaHAapTHas LWMPUHA YNakoBOYHOIO CKOTYa)
C nnacTbipem Ha Kaxgom kpato. OovH M3 MacTepoB peLunrics nonpoboBaTb OMbITHBIM obpasey B Aene,
HO Korga cobpancs HaHOCWUTb [OpPYron LBET, 3aMeTun, 4to neHta [pio ckykoxunacb. OkasbiBaeTcs,
N3 coobpakeHun akoHoMUM Pryapa caoenan fneHTy KNemkow ToMbKO Mo KpasiM, a B cepemHe — HeT. A Tak
KaKk B Te BpemMeHa Xxoaunu nereHdbl O LWOTNaHACKOM CKYrnoCTWU, pacCepXeHHbI Mandp B cepauax
BOCKMNUKHYN: «3abepuTte 3Ty NeHTy, OTMpaBbTe BalMM LUOTNAHACKMM 60ccaM U CKaxuTe UM, Y4TOObI
coenann ee bonee knenkon!» MOHATHO, YTO Hukakmx «Scotch bosses» y [pto He GbINO, HO CNOBEYKO
K NeHTe Kak 6yaTo npuknennock. Tak U Ha3Banu CKOTY B YECTb CKYMOCTU LLOTNaHALEB.

A unzobpeTtatens NPOAOIKMI 3KCNepuUMeHTbl. Ha gopaboTky yLno Heckonbko neT, W 8 ceHTAbps
1930 roga nepBbI PYNOHYMK «LIOTMAHACKOW» LennodaHoBoW NMeHTbl Obin oTnpaBneH Ha Npoby KrMeHTy
B Yukaro. OtBeT npuvwen obogpswowuin: «MoxeTe He COMHEBATbCA W HE 3KOHOMUTb, BbIMyckas 3TO
nsgenve Ha poiHok. O6beM nNpofax onpaeAaeT BCe pacxoably».

Tak Havanacb NCTOpUA 3TOro NpocToro, HO BeCbMa MoJiIe3HOoro M306peTeHMﬂ, KOTOpOe cTalno 6bICTpO
HaxoOuTb HOBble MPUMEHEHUA. CKoTY cTan mMcnonb3oBaTbCA AN 3aneyaTbiBaHUA yNakoBKM Ond nnin,
NakeToB C OAexnon, pemMoHTa CIriOMaHHbIX Wrpywek, 3akrnemBaHuAa nopBaHHbIX CTpaHWUL  KHWUT,
o6BeTLWaBLLNX Kyniop, OKOH Ha 3nMYy 1 Oaxe OAnd XpaHeHuaA p336MTbIX AnL.

C TedyeHnem BpemeHM komnaHua 3M NOCTOAHHO CcoOBepLUeHCTBOBana neHTy, BbiNyckad HOBble
pa3HoBMOHOCTU. Ha cerogHswWHWIA aeHb B ceMelicTee ckotyel 3M 6onee 900 HaumeHoBaHM. Hackonbko
YCMEeLWHO CcroXxunacb XusHb camoro usobpetatens Puuyapga [pto, ckasaTb TpyaHo. Hu o Tom, 4yto
OH CKa3o4HO pasboraTen, HW O TOM, YTO YMep B HuLleTe, He coobliaeTcs. N3BeCTHO OQHO — OH MPOXMN
OOMNryH XN3Hb (N0 04HMM AaHHbIM 96 neT, no Apyrum — 81 rof) U yBEKOBEYMIT CBOE UMSI Kak n3obpetaTtenb
npoaykTta, 6e3 KOToporo B HalLle BpeMsi He 06XOAMTCS HU OOUH OM.

UsonsumoHHasa neHTa u3 NBX — aBonoLMa ckoTya UnmM caMmocrtosiTtenibHoe u3oopereHue?
TpyAaHO NpeacTaBuTb, HO U BUHUIOBAst 30MeHTa CyLlecTBoBana He Bcerga. Ee Toxe npuagymanu 8 3M.
B cepenvHe npoLunoro Beka UHXEHepPbl N XUMUKM kKoMnaHuM 3M 3aHsnmch pa3paboTKkor caMoKretoLLencs

SJ'IeKTpOM3OJ'IF|LlMOHHOl71 neHTbl Ha ocHoBe [1BX, obnagatowen Tpe6yeMbIMM SJIEKTPUHECKNMU,
CbMSW-IeCKMMM N XMMUYECKMMUN CBONCTBAMMN.
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B Havane 1940-x rogoB NOMMBUHUM-XNOPUA YXe LUMPOKO UCNOSb30Barca B Ka4eCTBE YHUBEPCAnbHOro
mMaTepvana Ans LUMPOKOro ChekTpa MpUMEHEHUI OT AyLleBblX 3aHaBeCOK [0 KabernbHOM W30msaumu.
OpHako, NpMMEHEHNe ero B U3OMSALUMOHHBIX NeHTax Bce elle OblNo HEBO3MOXHO MO MPUYMHE TOro, YTO
NCNOSb30BaBLUMICA B KadecTBe nnactudukatopa BUHUNOBOW MNNEHKN Tpukpesun docdat (TCP) nmen
TEHOEHUMIO MUrpMpoBaTh, NpuaaBasi MOBEPXHOCTU MMEHKM MaCNsSHUCTble KadecTBa M paspyllaa Bce
n3BecTHble aaresvBbl. [lpuHMMaa BO BHMMaHue 9TOT bakT, ydeHble 3M npoBenn MHOXECTBO
9KCMEPUMEHTOB, KOMOWHUPYS pasnuyHble HOBbIE MNacTugumKaTopbl C BUHMIOBOW cMoron. B pesynbrare,
B sHBape 1946 roga komnaHus 3M 3anaTeHTOBana HOBYH BUHUITOBYK) SMEKTPOTEXHUYECKYID IEHTY
C nnacTumumnpytoLLen CUCTEMOIN 1 COBMECTUMBIM C HEW aAre3nBOM Ha OCHOBE kaydyka 6e3 cogepkaHus
cepbl. IHTepeceH TOT dakT, 4TO 0OLWEenpuHATO YepHast neHta m3 MNBX u3HavanbHO BOBCE He Obina
YepHoli. MepBble NeHTbl ObINK XenToro, a B 6bornee nNo3gHUMX BapuaHtax — 6enoro ueeTa. Ho n3-3a ceoen
HEYCTOMYMBOCTM K yrbTpaddmoneTtoBoMy uanyveHutio benas neHta Obina B KOHEYHOM CYETE 3aMeHeHa
Ha YEpPHYIO, XOTS U LIBETHbIE BUHWMOBbLIE NEHTbl MONYYUNU NPUMEHEHME B Ka4yecTBe MaTepuanoB Ans
MapKUPOBKN 1 UAEHTUDUKALNN.

C T1ex nop komnaHua 3McTana nNpuU3HaHHbIM 3KCNEPTOM
B 06nactTu anekTpoTexHudeckux neHT. [lepBas uM3oneHTa
(HasBaHHas BTOBpema kak Scotch Ne33)3a60 net
CyllecTBOBaHUSA npeTteprnena 17 3HaYUMTENbHbIX WM3MEHEHWUNA,
NMOCTOAHHO COBEPLUEHCTBYS CBOW CBOWCTBA W CTAHOBACH
BEPLUMHOMN COBPEMEHHOro MaTtepuanosefeHusi. CerogHsiLHUA
BapuaHT 3Ton NeHTbl — Scotch Super 33+ MOXEeT CpaBHUTLCA,
noxanym, ¢ Npou3BeaeHNEM NCKYCCTBA.

JleHTta Scotch Super 33+ o6nagaeTt He TONMbLKO NPEBOCXOAHLIMMU
ON3NEKTPUYEeCKMMN  CBOMCTBaAMM, HO M BbICOKOW  afresven,
HenpeB30MAEHHOM 3MaCTUYHOCTLIO, YCTOMYMBOCTBIO K MOrO4HbIM
SAABMEHUAM, BINaXXHOCTU N XMUKaTam. OHa MoXeT
MOHTMpPOBAaTLCS npuv oYeHb HU3KNX oTpuLaTenbHbIX
TemnepaTypax W coxpaHsieT CBOM CBOWCTBaA pgaxe npu -
40°C. BmecTe ¢ TeM, 3TO OYeHb NpOYHAa U AONroBeYHast NeHTa,
rapaHTMpylolas BbICOKYHD HageXHocTb dumkcaumn. W, 4To
HEeManoBa)kHO, C 3TOW WM30fIEHTON NPOCTO MPUATHO paboTaTb —
OHa paBHOMEPHO W MSATKO OTAEensieTcsi OT pynoHa, co3gaeT
XOpOLUMNE TaKTUNbHbIE OLLYLLIEHUS.

Scotch Super 33+ ucnonb3dyetca ana npodgeccMoHanbHOro npuMeHeHusa. MHorne cneumanucThbl
N MOHTaXHWKN B pasHbiX CTpaHax Mupa MNpPeanoyYMTaloT WUMEHHO 3Ty Mapky BCeM OcCTarbHbIM
npoun3BogmnTensM, 0COOEHHO B TEX Cry4asix, Korga BaXXHO BbICOKOE Ka4yecCTBO feHTbl U yA0O6CTBO paboThl
c Hel. 3aBoeBbiBaeT Scotch Super 33+ nonynsapHocTb Uy Hac. Cendac ata neHta goctynHa B Poccum
Yepes oUCTPUOLIOTOPCKYI0 ceTb kKoMnaHum 3M.

o Yero gowen nporpecc

PasymeeTcs, Scotch Super 33+ — paneko He eguHcTBeHHas neHta 3M. 3a 6onee nonyseka pa3paboTok
B 9TOM 06NacT! KoMNaHWa cosgana OrpoMHOe MHOroobpasve areKTPOTEXHUYECKUX U creumanbHbIX NeHT
ONsl NPUMEHEHUsT B pa3HbIX OTpachsX NPOMbILNEHHOCTU. pyn 3TOM, 3HaYMTENbHYO AOMI0 NPOAYKTOBOro
psga cocTaBnsAlT abcontoTHbIE MHHOBaLWN.

B 3M BbI HarpeTe camMokrnetwimneca NEeHTbI Ha OCHOBE CaMbIX pa3nnyHbIX MmaTtepunanos
N npegHasHa4yeHHble OANnA pas3fimyHbIX yCJ'IOBI/IIZ Mcnonb3oBaHUA.

Hanpwumep, cTeknoTkaHeBble NeHTbl 06nafalT HaMBbICLLEN TEPMOCTOMKOCTLIO. MpekpacHoe BNUTbIBaHWE
CMOJ1 U NakoB AernaeT 3TU NeHTbl HeNPeB30oNAEHHbIMU AN peLleHns 3aday KpenneHus 1 dpukcaumm npu
pabounx Temnepatypax go 200°C.

XopoLlen TepMOYyCTOMYMBOCTLIO Takke o6ragaloT NeHTbl Ha OCHOBE MONMaUPHON, MONUUMULHON,
nonutetpagTop-aTuneHoson (MTI) n anokCcMaHON NEHOK.

Tam, roe Tpe6yeTc9| ocobasi mexaHudeckast MPOYHOCTb XOPOLUO noAxoddaT “MieHTbl apMupoBaHHbIe
CTEKIOBONOKHOM. OHun XapakTepusyrTca npeaeribHO HU3KUM  pacCTAXEeHUEM; BbICOKOWN MPOYHOCTbIO
Ha pas3pbiB U CTOMKOCTbIO K npoKoam.
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5yma>|<Hue NEeHTbI o6nap.a+oT XopowunMmn amMmopTusnpyroinmmn CBOMCTBaMM, CTOMKOCTbIO K npoKosiam
N yaapHOBA3KOCTbHO.

Ecnn kpuTuyHa BbICOKas 3nekTpuyeckask NPOYHOCTb OMANEKTpUKa, PEeKOMEHOYITCA MeHTbl Ha OCHOBe
NONUUMUAHON UMM MHOTOCIIOMHOWN (KOMMNO3UTHOWM) NIEHKN.

JleHTbl Ha OCHOBe aleTaTHOW TKaHU 3SCTETMYECKU MpuBReKaTernbHbl U 06ecneynBaoT MNPEBOCXOOHYHO
3NacTUYMHOCTL B TaKMX MPUMEHEHUSIX, Kak, Hanpumep, obepTbiBaHWe KaTyllek TpaHcgopMaTopoB. OHuM
TakKe MpPeKpacHO BMUTLIBAKOT 3MEKTPOU3OMALMOHHLIE CMOMbl M NTAKM W MOFYT MWCNONb3oBaTbCs MNpu
pabounx Temnepatypax go 105°C.

JleHTbl Ha ocHoBe I'IOJ'IMSCt)I/IpHOIZ NNeHKn npegHa3HadeHbl Onda  umsondauum petanen, Tpe6y+ou.mx
MCNoJ1b30BaHNA TOHKUX, HO MPOYHbIX N OONTOBEYHbIX JNTEHT. OHn o6nap.atoT npeBocxop.Hoﬁ yCTOW—IMBOCTbIO
K npokonam un nctupaHuto, CTOMKOCTbIO K XMMUKaTam, pacTeBopuTenam, snare.

OnoKkcuaHble NeHTbl — 3TO YHMBEpPCarnbHbIA BapuaHT, ecrnv TpebyeTcsl 3nacTUYHOCTb, M3HOCOCTOMKOCTb
N TEPMOYCTONYNBOCTb OAHOBPEMEHHO. JleHTbI BblAepXMBalOT paboune Temnepartypsbl
0o 155°C n npusHaHbl UL kak orHesawutHble. VX guanekTpuyeckas MpOYHOCTb Takke BeCbMa BbICOKa.
YHMBEPCANbHOCTb FEHT Ha 3TOM OCHOBE MOMOXET COKpaTUTb HOMEHKNaTypy feHT, WCMNonb3yemMblX
B NPOM3BOACTBE.

WMcnonb3yeMble B neHTax aareavBbl TakKe pasfuyHbl. B aMeKTpOTEXHUYECKUX NeHTax MNpUMEHSIIOTCA
Kay4yyKOBble, aKpUIOBbIE W CUMUKOHOBbIE TEPMOAaKTUBHbIE aAreavBbl. TepMOaKTUBHOCTL anaresvsa
o3Ha4yaeT, 4YTO MpPU BO3OEUCTBUM BbLICOKUX TemmnepaTtyp B TeYeHWe orpederneHHOro BpemMeHu (Uukna
ropsyero oTBEPXKOEHNA) aaresnus MeHseT CBOM CBOMCTBA, B KOHEYHOM cyeTe npuobpeTas Gonee Bbicokue
XapaKTePUCTUKN MO aAre3voHHON MPOYHOCTM, CTOMKOCTU K pacTBOPUTENAM U TEPMOCTOMKOCTM. XOTH
TEPMOOTBEPXKAEHNE He ABNAeTca o00si3aTeNbHbIM  (NeHTa yxe obnagaeT HavanbHOW aaresueit,
AOCTaTodHOW [AOnA  MHOMMX TWUMOB MPUMEHEHW), OHO 3HaYMTeNnbHO yrydllaeT CBOWCTBA NEHT
N peKoMeHOyeTCsa AN HEKOTOPbIX TEXHOMOrMYECKNX NPOoLIECCOB.

U3 yero cocTouT UsoneHTa

CamoknetoLasicst neHTa CoCTouT 13 pa3genntenbHOro NOKpbITUA, OCHOBbI, TPYHTOBKU U afre3nea.

PasgenutenbHoe NOKpbITUE MO3BOMSAET FIEHTE MErko W MraBHO pa3maTbiBaTbCs C KaTyLKUW NpU pyYHOW
N MaLUMHHON pas3MoTke. OTO MOKPbITUE OOMKHO OblTb COBMECTUMO C OCHOBOW M ob6rnagaTb npuemnemon
CTeneHblo afareavmu, 4Tobbl NEHTa He B3fyBarnach, eclv OHa HaMmaTbiBaeTcsi cama Ha cebs. KauvectBo
pasgenuTenbHOro NMokpbITUS BaXkHO Ans obGecnevyeHns ONUTENbHOro Cpoka XpaHeHWs! NeHTbI, a Takke Ans
yaobcTBa paboThbl C KaTYLLKOW.

OcHoBa sBNAeTCA TeM [NaBHbIM  MaTepuariom, KOTOpbli  OnpefensieT  CBOWCTBA  JIEHTbI.
Mbl paccmaTprBany HeKOTOpbIE CYLLECTBYIOLLME OCHOBbI NEHT B NpeablayLleM pasgene.

AnresvB SIBNSETCA BELLECTBOM, KPEnsALMM JEHTY K MOBEPXHOCTU. AAresunBbl JOMKHbI ObiTb COBMECTUMbI
C OCHOBOW M 0GnagaTtb CTOWKOCTbIO K pacTBopuTensmM. XMMUYEcCKUiA COCTaB aareavBa KOHTPONMpyeTcs
Ha OTCYTCTBME B HEM 3IEMEHTOB, BbI3bIBAIOLLMX KOPPO3UIO METAIsIOB.

rpyHTOBKa — 9TO cnomn Mexay aaresmBom n ocHoBol. bes FPYHTOBKU agres3ve npununan Obl K 06enm
CTOpOHaM  OCHOBHbI. Kak wuB cnyyae apresmumea, FTPYHTOBKa [OOJIKHa UMEeTb KJ'IaCCMCt)MKaLLMIO
«ANEKTPOoTEXHUYECKada» n ObITb CTOMKOW K pacTBopuTenAam.

TunoBasn CTPYKTYpa camMoxnenLefcs TeHThi

TPYHTOERA PAZICIHTEABHOC

NOKPRITHE

anreann OCHOB
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He Bce neHTbI oguHAKOBLIE UMK KPpUTepumn KadeCcrtBa 3JIEKTPOTEXHUYECKUX JNTIEeHT

Ntak, 3a NpoCTbiM BMOAOM KaTyLLUKK CaMOKITEOLLENCa  NEHThI CKpbIBAKOTCA CIOXHble I'Ip061'leMbI
MmaTtepunanoseneHnda, CcoBeplleHHble TexHONnormm w npon3BoACTBEHHbIE MNpPOoLEeCChI. KauecTBeHHble
N30MSUMOHHbIE NEHTbl AOMKHbI obnagatb HeobxoguMbiM HanaHcom ANEKTPUYHECKnXx un MexaHn4eCKnx
CBOWNCTB, a TaKke Tpe6yeMbIMM TEXHONOrn4eCKMMun Xxapakrepuctnkamu.

B QNIEKTPOTEXHUKE CaMOKIewLwmneca IneHTbl WUCNonb3ylTCA AOnAa usonduun, 3alntbl, MapKUPOBKA
n KpenneHus.

U3onupylowne xapakTepPUCTMKU JEeHTbl ONpenensioTcs TUMOM W TOSLUMHOA OCHOBbI, COMPOTMBIEHWEM
N30MNALMUM, BNEKTPUYECKOW NPOYHOCTLIO AN3NEKTPUKa OCHOBBI U AYrOCTOMKOCTLI0. BaXkHbIM coobpaxeHrem
Mpy BbIGOPE W30NMUPYIOLLEN NEHTbI ABNAETCA Y4YeT BO3MOXHOCTM BO3HUKHOBEHWS SMEKTPONUTUYECKO
KOPPO3UW MPOBOAHWKA BCIEACTBME €0 XMMUYECKON PeaKkumm C KOMNOHEHTaMM NeHTbl Nog BO34eicTBrEM
SMEeKTpUYeckoro  noTeHuMana, aTakke BnarM M Npounx  (oakTOpOB  OKpYXKalolen  cpepbl.
AnekTponuTyeckas Kopposusi MOXET MPMBECTU K 0OpbLIBY NMPOBOAHMKA UMW K TPEKWHTY Yepes aMarieByto
M30MALMIO TOHKUX MPOBOAOB, HamnpuMep, B OOMOTKE KaTylKu TpaHcdopmaTopa. Ond yMeHblleHUs
BEPOSITHOCTU KOPPO3uW, B MaTtepuarie, M3 KOTOPOro CAenaHa fneHTa, codepXaHue cepbl U XII0pUAoB
[OJIKHO BbITb MUHUMaIbHBIM.

Ecnn Bam TpebyeTca 3awmta uM3genuii OT NOBPEXAEHWMA pPas3fMYHOrO Xapakrepa, CTOMT obpaTtuTb
BHMMaHME Ha Takme CBOWCTBA JNEHTbl KaK M3HOCOCTOMKOCTb, CTOMKOCTb K pacTBOPUTENSM, AuanasoH
paboumx TemnepaTtyp, OrHe3alMTHOCTb M MPOYHOCTbL Ha pa3pbiB. MHorMm npoussoautTenam TpebyeTcs
noeHTumKkauma mMx n3genuin NnyTem LIBETOBOW MapPKUPOBKM UNM nedyatn obosHayveHun. 3gecb BaxHO,
4yTObObI NEeHTa He BbiLBeTana, MMena XOopoLUy aare3voHHYH NPOYHOCTb WM Bbina npurogHa ans neyaTw.
W, HaKoHeL, NeHTbl MCMOMb3yTCA ANA KpenneHust KOMMOHEHTOB M NpoBoAoB. [1py 3TOM OCHOBHbLIMU
YUUTLIBAEMBIMU  XapakTEPUCTUKAMM  SABMAAIOTCA  MPOYHOCTb Ha pa3pbiB, YAMNWHEHME W aare3avoHHas
NPOYHOCTb.

Bce nepeyvyncneHHble XapakTepUuCcTtukm MOXXHO 3anpoCUTb y Npon3BoanTens. OHn, Kak npaBuIo, OOCTYMNHbI
B KaTtanorax u B TEXHNYECKOWN OOKYyMeHTauunun.

W Hanocnepok. [MNpaBunbHbIN BbIOOP 3MEKTPOTEXHUYECKMX NEHT, COOTBETCTBYHOLLMX ONpeaeneHHOMY
TEXHOMOTMYEeCKoMY MpoLecCcy SABNAETCA HeOoTbeMNeMon 4acTbto  3EEKTUBHOINO MNPOM3BOACTBA.
Ho He MeHee BaXHO ObITb yBEpeHHbIM, YTO Bbl NpUobpeTaeTe OENCTBUTENBHO Ka4yeCTBEHHbIN TOBap.
[Mo3TOMy HYXXHO BbIOMpaTb NPOU3BOAMTESNS, KOTOPbIN rapaHTUpoOBaHHO obecneynBan Obl NOCTOAHHBLIN
YPOBEHb Ka4YeCcTBa CBOMX U3AENUNA.

UcTouHuK nHchopmaumu: http://elec.ru
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Bca coBpemMeHHas cCBeTOTeXHUKa Ha

LIGHTING BLOG -
http://electrolibrary.info/blog/

ABTOMATHYECKHNH BBIKJIIOYATE]Ib OCBEIIICHUS

B aton craTbe A paccKkaxy Bam, kak MOXHO cpenatb aBTomMaTUdeckoe ynpasrieHne ocBelleHnemM Ha
OCHOBE JaTyuKka OBMXKXEHUA.

HakoHel, TO B npogaxe NOABUNUCL Hegoporue aatynku aswkeHusi! B lMutepckom marasvHe OBl 5
CryyYa/iHO HaTKHYICS Ha AaTymk ABwkeHns ompmbl Duewi, koTopbi ctoun meHbLie 200 pybnen.

Ha cHumke un30bpaxéH gatumk mopenu KoHTpon JloKC, yCTaHOBMEHHbIM nog notorkom. 3ta dupma
BbIMycKaeT gaT4yMkM B koprycax ©Gernoro u 4épHoro uBeToB. [aTumk OBWXKEHMSI SBMSIETCS MaCCUBHLIM
WH(ppakKpacHbIM BbIKNOYaTENEM, KOTOPbIN pearMpyeT Ha [OBWKEHWE WCTOYHMKA Tenna. Takon partyuk
yaobHO ycTaHOBUTbL Ha Adaye nepen BXOAOM B AOM unn B TyarneTe. Kpome 3KOHOMWUM 3NEKTPO3HEPTn U
NnoBbILLEHMM KOMAOpTa, AaTYMK MOXKET TakKe HanyraTb BOPOB.

BcTpoeHHbI hoTo3aNneMeHT npensTcTByeT paboTe Aatymka gHEM. [opor OCBELLEHHOCTW, MPU KOTOPOWA
JaTyvK HauvMHaeT cpabaTbiBaTb MOXHO perynupoBaTb. [aTuuk Takke MO3BOMSET HACTPOWUTb 3afepiKKy
BbIKITIOYEHNSA B auanasoHe ot 0,5 4o 12 MyHyT. Yron obGHapyxeHust aTo Mogenu gatyunka cocrasnset 110
rpagycoB (ecTb MoAernb NOAOPOXe C GoNbLMM Yrnom obHapyxeHus). Paguyc obHapyxeHus - 12 MeTpoB.
CrteneHb 3awuThl IP 44 nossonseT ycTaHaBnMBaTb AaTYMK Ha yruLE, HO KOHEYHO Xe nydlle yCTaHOBUTb
€ro noj Kakow-nnbo Ko3blpEk, YTOObI A4OXAb HE NWUM Ha AAaTYUK HANPSIMYHO.

MoHTax gaTtymnka He npeactaBnAaAeT HUKaKuUX npo6neM. [ocTaToyHO NOAKNIYUTL HanpsxeHne n namny K
KOHTaKTaM AaTyuka, Kak M306pa>|<eHo Ha CxXeme crnpaBsa. Ecnu Bam He HY>XHO BbIKMOYeHne gartduka, 1o
BblKno4aTerlb MOXXHO UCKIKOYUTb U3 CXEMbl.

Mocne YCTaHOBKM OaT4yuKa HYXHO npu HeO6XO,D,MMOCTM BCero Nnunilib HaCTpouUTb nopor OCBELLEHHOCTM And
Ha4vana Cpa6aTbIBaHMF| naTtyuka U 3aepiKKy BbIKIMHOYEeHUA. Ecnu patumk yCTaHaBmMBaeTCcd B TyaneTte, TO
3afepiKka npuMepHo B 2-3 MUWHYTbI BNOJTHE AOCTAaTO4Ha.

BoamoxxHo Bam 3axoyeTca nocTaBUTb aBTOMaTUYECKUIA BhIKNOYaTeNb B KOpuaope, B Tyanete u B BaHHoM
koMHaTe. K coxanenuto, nonexatb B BaHHoW gonroe Bpemsi 6e3 aswxkeHnss Bam.‘He ygacTcs.--cBeT
BbIKMtoYMTCH. KOHEYHO, B BaHHOW KOMHAaTe fy4lle NpUMeHUTb aTymk o6béma, HO OH'04YEHb LOPOroM.

UToObl BCE-TakM MCMONb30BaTb B BaHHOW [OELUEBLIA OaTYMK ABMKEHUS, MOXHO HeMHOro aopaboTtaTb
cxemy, fo6GaBMB B HEE BO3MOXXHOCTb PYYHOrO BKIIOYEHNSI OCBELLEeHUs. Torga, eciiv Bbl'3axoTuTe npuHATh
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BaHHYy, Bam HY>XXHO 6y/:|.eT BKMIOYNTb B BaHHOWN py‘-lHOVl pexum, a BO BCEX OCTallbHbIX Cly4vaax pa6OTbI
aBTOMaTUKKM BMoriHe AOCTaTO4YHO.
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i t
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Ona popaboTkn CxeMbl, M300paxeHHOW cneBa, NOHaAobMTCS anekTpudeckuin nepeknioyaTtens. B
MeTepbypre MHe yganocb HaWTW BCEro ABe MOAENu Takux nepekniovatenen cupmbl Legrand. B
accopTUMeHTe PUpPMbl eCTb OOHO M ABYX KNaBULLHbIE NepeknoyaTenu.

Cxema pabotaeT crnegyowmm obpasom. Korga nepekriodaTesib HaxoguTca B MNOMoXeHun "aBTo", namna
BKMIOYEHa Yepes AaTuuk ABukeHus. Ecnv nepeknioyatenb HaxoauTCs B PYYHOM MOMOXEHWUW, TO NUTaHWe
JaTyvKa OTKMIOYEHO U OCBETUTENbHAas Nnammna ropuT NOCTOSAHHO.

CMOHTMpOBaTb [aHHYH CXEeMY HECNOXHO. TAHYTb kakne-nMbo OOMONHWUTENbHbIE MpoBOAA K NMamne He
notpebyetcs. [ocTaTovyHO MNOAKMIOYUTL KOHTaKTbl "BbIKN." M "nmamna", mn3obpaxEéHHble Ha cxeme K
nposogam B Bawel pacnpegenutensHon Kkopobke, KoTopble uayT K Bawemy crapomy o6bl4HOMY
BbIKMtoYaTenN!Ho.

OO6bIYHO B KOPMAOPE B O4HOM MECTe HaxoguTCsa ABYX UIMM TPEX KMaBULIHBIN BbIKMOYaTENb, MO3TOMY HaUTK
NpoBoA "BbIKN." He COCTaBMnsET Tpyaa, OH MOET Ha OOLLMI KOHTAKT Takoro BblKmntovaTensi.

Ewé Bam noHagobutbca  nogkmnouute  obwmin  nposBog w3
pacnpenenuTenbHOW KOpPOOKM Ha Ha CpegHU KOHTaKT gaTtyvka, Ha
cxeme - "obuy.". OBbIMHO psiIjOM C BaHHOM KOMHATOW pacnonaraeTcs
6nok BbIkMtoYaTenen ¢ poseTkon. MpoBoa, KOTOPLIN MOET K OQHOMY K3
KOHTaKTOB TakoW po3eTkn U Borblue HUKyaa U ecTb 06LLMIA.

Ha dgoTorpadmmn cnpasa BUAHO TO, YTO MOMYYUNocb y Hac. BepxHuii
OOMHOYHLIV MepekniovaTenb MO3BONAET Mepekniovatb pyvyHon U
aBTOMaTUYECKUA pexuM Ana kopugopa. [lBe cpedHVX KnaBuLu
YyNpaBnsaloT PydYHbIMU M aBTOMAaTUYECKUMW PEXUMaMU B BaHHOW U
TyaneTe. BHusy 6noka noA KpbIEYKOM HaxoguTcs poseTka. dTumu
BbIKMIOYATENAMU Mbl MPAKTUYECKM He mnonb3ayemMcsa. ABTOMAaTvKa,
AaTYMKU KOTOPOW CTOAT B Kopuaope, TyaneTe v BaHHOW, obecrneymBaeT
MakcuMarbHbIi KOMDOPT YNpaBneHnsl OCBELLEHNEeM MOYTH Bceraa.

M Hanocnegok ogHO BaxkHoe 3amedaHue. [epen Tem, Kak yCTaHOBUTb
JaTyMK OKOHYaTenbHO Ha CBOE MECTO, 3aKpenute €ero BPEMEHHO
(Hanpumep, ckoT4eM) 1 06s3aTeNbHO NPOTECTUMPYNTE paboTy cucteMbl. OBGonaguTe Npegnonaraemyro 30Hy
oxBaTa, ybeguTech, YTO gaTyuk cpabaTtbiBaeT B Hy)XHbIX BaM Toukax, MOQKOPPEeKTUPYMTE Yron HakrnoHa
aartyuka.

Bo3moxeH crydvan, korga MecTo, koTopoe Bbl npegycmoTpenu nop AatyuMk He MOoAXoaWuT 4fs, Hero.
Hanpumep, ecnun namna HaxoauTtcst 6nmM3Kko OT gaTyuka, TO AaT4YMK MOXET cpabaTbiBaTh 0T ‘TENNa nammbl,
KOTOPYIO OH BKIOYMIT U TaKMM 0Opa3oM BLIKMIOYEHNSI OCBELLEHNSI HEe NPOM3oAET. ToMnbKo Nocrne Toro, Kak
Bbl ybeannuck, 4YTo cuctema ocBelLeHnss paboTtaeT MMEHHO Tak, kak Bam Hy)XHO, cBepnuTe OTBEPCTUS NoA
OaTyuK U ycTaHaBnNuMBanTe ero okoH4yaTenbHo. Ecnu Bam HyXHO cokpaTutb yron o63opa gartduka, To YacTb
€ro OKHa MOXXHO 3aKpbITb, HanpumMmep onbLron.

WcTouHuk nHdopmaumm: http://softbird.net/
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I'Ionynﬂpl-lble CTaTbM CO CBETOTEXHUYECKOro 6nora

HackonbKo noXapoonacHbl 3fIeKTpUYeCcKmue namMmrnoykm?

OTa Tema [O0BOMbHO OOLIMPHA, MO3TOMY, XO4Yy cpasy OTMETUTb, YTO B AaHHOW 3aMeTKe PacCMOTPUM
BOMPOC NOXapoOonacHOCTY NamMn, NPUMEHSAEMbIX B UCKMIOYUTENbHO B ObITY.

B npouecce aKcnnyatauunm naTtpoHbl NamMn u3genma Moryt Ccrtatb I'IpW-IMHOVI noXapa OT KOPOTKOro
3aMblKaHNA BHYTPU nNaTpoOHa, OT TOKOB nNeperpys3ku, oT oonbLuoro nepexogHoro conpoTuBneHna B
KOHTaKTHbIX YacT4X...

OTy cTaTtbio B NofHOM 06beMbl Bbl MoXeTe npountaTb
3pecb:http://electrolibrary.info/blog/comment 1193104802.html

JIroMuHecuUeHTHbIe namMnbl HOBOro nokoneHus T5

JIlOMMHECLEHTHbIE Namnbl HOBOro MOKONeHnss TS5 BO BCEM MUPE MOCTEMEHHO BbITECHSIOT paHee LUMPOKO
pacnpocTpaHeHHble NOMUHECLIEHTHbIE Namnbl T8 n T12

JTamnbl T5 6binu paspaboTtaHbl 1 BeinyweHbl B 1995-96 rr. pupmon Philips.
OcCHOBHbIMK MpeumyllecTBaMn TS5 sABNSETCA MNOBbIWEHHAd CBeToBas oOTAadya — 3TO OTHOLUEeHue
reHepMpyemMoro cBeTOBOro NoToka k notpednsaemon mowHoctn — 104 nm/BT (T8 gaet Tonbko 80 nm/BT).

Kpome Toro, namna T5 cnyxuT 20 TbiC. Yaco, Toraa kak T8 — 15 Thic. Yacos....

OTa cTatbsa B noniHoM obbemMe HaxoauTcsa 3aeck: hitp://electrolibrary.info/blog/comment _1189780188.html

3ayem Ham gUMMepbI?

BecbMa nonesHoe yCTPOWCTBO B FOCTMHOW, Kak, BApoYeM, U B nobon gpyron KOMHaTe, — perynaTtopbl
SIPKOCTU OCBELLEHMS, AMMMEpPBI. 3a4eM OHWN HY>KHbI? [PUYMH HECKONLKO. ..

Bo-nepehbix, 3T0 KOMGOpPTHO. Hanpumep, y Bac npasgHWK — OCBELLEHME BKMHOYEHO Ha MOMHYIO SPKOCTb.
Ho BOT TOpXeCTBO 3aKOHYMIIOCH, FOCTM YLLK, Y AOMALUHUM XOYETCS OTAOXHYTb B CTMOKOWHOM 06CTaHOBKE
NPUrNyLWEHHOTO CBETA — SAPKOCTb NMOHMKaeTCs.

Bo-BTOpPbIX, 3TO Kpacueo. BeiGOp SAPKOCTU pasHbIX Fpynn CBeTa B pasfMyHbIX 4YacTsaxX MOMELLEeHMs U Mo-
BCEMY OOMY LaET An3alHepy HOBble BO3MOXHOCTU. Hanpumep, Bo Bpemsi NpMéma rocteil MOXXHO OCBETUTb
LeHTp 3ana, ocTaBuB nepudeputo B nonytbMe. B-TpeTbux, cOKpallaeTcsi pacxon anekTposHeprn (8o
60%), n ysenuumneaeTcsa nHoraa B 20 n 6onee pas Cpok Cnyxobil. ..

OTa cTatbs B nonHoM obbemMe HaxoauTcsa 3aechk: hitp://electrolibrary.info/blog/comment _1196752522.html

OcBelleHe BUTPUHBbI C NTOMOLWbIO nornyeckoro moaynsa LOGO

CewmelictBo LOGO! - 310 KOMNMekc annapaTtypbl U NPOrpamMHbIX CpPeacTB, OPUEHTUPOBAaHHBLIN Ha
pa3paboTKy OTHOCUTENbHO NPOCTLIX YCTPOWCTB aBTOMAaTUYECKOTrO YNpaBneHus.

Mogenun LOGO! ocHaleHbl 8 AUCKPETHbIMUM BXOA4aMn U 4 OUCKPETHbIMU BbIXO4aMW, 4epe3 KoTopble
OCYLLECTBNAETCA NOAKMIOYEHME K OpraHam yrnpasreHusl, AaTtymkam U UCTIONHUTENBbHbIM MexaHuamam. [ns
yBENMMYEeHUa konmyectBa obCny>XMBaeMblX BXOOOB WM BbIXOAOB K normdeckomy mogyrnio LOGO! moryt
nogkntovatbca Moaynu pacwmpeHusa. ObbeanHeHMe B e€AMHOE YCTPOMCTBO OCYLLECTBMSETCS 4epes
BHYTPEHHIOIO LUNHY JTOTMYECKOro MOAYNA.

LOGO! — normdecknii moaynb C 8 OCHOBHbIMM U 22 cneumanbHbiMU yHKUMAMW. OOMH NOFMYECKUI
MOOyMb CMOCOGEH BbINOMHATL (PYHKUUWM CXeMbl, BKMAYawowen 00 56 TanmepoB, CYETYUKOB, pene
BPEMEHU, MPOMEXYTOUHbIX pene u T.4.

OTa cTaTbs B NONHOM ob6beMe HaxoauTea 3geck: hitp://electrolibrary.info/blog/comment. 1193025541 .html
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Kak BbIOpaTh NpuOOpPHI KOHTPOJIS TPexda3zHoro

MapameTpbl

HanpsikeHus 1y ABP?

E. H. Bacun,

2nagnwlit Koncmpykmop 3A0 «MEAH/IPy.

SO

3apaya noboro aBTomata BBoAa pesepBHoro nutaHusa (ABP) —
KOHTPONIMPOBaTb OCHOBHble NapamMeTpbl CEeTEBOro HanpsiKeHusi
Ha OCHOBHOM BBOAE, W, B Cllydae OTKIIOHEHUA OT 3afaHHbIX
napamMeTpoB, NepekniovyeHne Ha pe3epBHbIA UCTOYHUK NMUTAHUA.

Ha Tepputopum ObiBwero CoseTckoro Coto3a  UCTOpUYECKM
CMNOXWIOCb: B KayecTBe npubopa KOHTPONsS MpUMEHeHWe pene
koHTpona ¢as Efl-11 unn EN-12, a nosgHee ux aHanoros PCH25M,
PO®-11 n PCH26M, PO®-12 coOTBETCTBEHHO — APYrUX perne npocTo
He ObIno.

Ho kakue napamempbi KOHMPOIUpPyrmM amu pene?

MpakTuyeckn Bce MPeanpuUsATUS W3FOTOBUTENU 3TUX pene  AaT
napameTpbl NpuBeAeHHbIe B Tabnuue 1.

EN-11 EN-12
(PCH25M, PO®-11) (12§3H26M, PO®-

HomuHanbHOe HanpsbkeHue nuTaHus nepemeHHoro Toka 50 100, 110, 220, 380, 100, 220, 380

lu, B

Honyctumble

KonebaHugd

HOMWHaNbHOINro 3Ha4eHnA

HanpaxxeHua

400, 415

nUTaHNA oT +10%, 15%

CpabartbiBaHue pene (nepeknioyeHne BbIXOAHbIX KOHTAKTOB) Npu:

— OAHOMa3HOM CHWXeHUWM HanpskeHusa (npu U dH B ABYX 0,6£0,05) UcbH

apyrux casax) U cp.cH

(0,70,05) UchH

He MmeHee 0,5

— CMMMETPUYHOM CHWXEeHUN dhasHbIX HanpsxxeHun U cp.cum  He meHee 0,7 UdH UdhH

— obpbIBe 0OHOM, ABYX Unn Tpex a3
— obpaTHOM nopsiake YepenoBaHus gas

Bpemsi cpaGatbiBaHUA (Npegenbl perynvpoBaHus), C, He

MeHee

Y10 3TO 3HAYUT?

cpabatkbiBaeT cpabatkbiBaeT

cpabatkbiBaeT cpabatkbiBaeT

o1 0,1 go 10 o1 0,1 go 10

OTO 3HAYMT YTO M3rOTOBUTENb rapaHTMpyeT, cpabaTbiBaHue (OTKIYEHME) pere B CrieAyHoLmX CnyYasx:
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e npu obpbiBe ogHon 1 bonee das;
e npu obpaTHOM nopsiake YepegoBaHus das;

® [PU CHWKEHUWN (Pa3HOro HaMpsHKEHMs1 No OgHON n3 a3, NPU HOMUHANBHOM HaMpPsPKEHUN Ha ABYX
apyrux gasax, Hwke (0,61£0,05) UcpH (gns EJ-11) u (0,7£0,05) UdbH (ana EN-12);

e PV CUMMETPUYHOM CHWKEHUU hasHbIX HanpshkeHun Huxke 0,7 UdH (ana EJ1-11) n 0,5 UdbH (ans
EN-12).

U Bce A Kak noBefeT cebs pene npu cnunaHum ¢as?

OTO AoCTaTovyHO YacTasd aBapus Ha Bo3gywHbiX nuHuax (BJT). Kak nokasbiBaeT npaktuka, pene EJl-
11 He Bcerga cpabaTbiBaeT Npu 3TON aBapun.

A ymo nipou3solidem, ecnu asaputiHasi cumyauyusi 803HUKIa 00 nodayu HarnpsKeHUs1 numaHusi Ha pene?

Kak nokasanu uccrniegoBaHusa noeefeHua pene EJI-11 B aTon cuTyaumu, pene obHapyXmBaeT aBapuito
TONbKO nocrne OoTpaboTKM YyCTaHOBMEHHOW 3agepxku cpabaTbiBaHua (0,1-10 ¢). Ha ato Bpems pene
BKITIOMaeTCs N N0 UCTEYEHNU ero — BbIKMO4aeTcs. CywectByeT MHOrO pasnu4Horo
3NeKTPoobopyA0BaHUS, KOTOPOE B 3TOW CUTYaLMN YCNEET BbIATA N3 CTPOSI.

A KaKk u3MeHUTCA nopor cpabaTbiBaHMsi NPU CHUXEHUU HanpsbKeHUs Ha ogHou u3 a3, ecnu
Ha Apyrux ¢pasax HanpsikeHue oTrM4yaeTcA OT HOMUHaNbHOro?

A 4yTO GypeT, ecnu BO3HUKHET nepekoc ¢as?

A uyTo GyaeT, ecnu HanpsbKkeHWe Ha OQHOM, ABYX MNU BceX Tpex ra3zax NnogHUMeTCS Bbille BCAKOro
pa3ymMHoro npeagena?

OTBeTa Ha 3Tn BOMPOCHI npoun3soanTenn He gatoT.
B pe3ynbTate NpuMeHeHnA 3TUX pene MorytT BO3SHUMKHYTb O4eHb Cepbe3Hble HEMNMPUATHOCTW.

Hanpumep. B wute ABP B kayecTBe KOHTpOmbHOro npumeHeHo pene EJ-11. Harpyska wwuta ABP —
oAgHodasHble noTpebutenn (ynuyHoe ocBelleHue, Xxunble goma, 6onbHuubl unp.). WUs3-3a obpbiBa
HyneBoro npoBoAda, WAW MO KakUM-NMbo ApyruM npuvdmnHam, asHble HanpskeHus, goxogsiue
00 noTpebuTtens, okasanucb C CUMbHeWWNUM nepekocoM as. pn 3ToM BCe NUHENHbIE HanpsXxeHus
B HOPME U pene KOHTpons a3 «He BUAUT» 3ToW aBapun. HanpsbkeHue Ha ogHux notpebutensax crano
3HaAYUTENbHO HWXKE HOPMbI, a Ha APYrMX — 3Ha4YUTENLHO Bbilwe. Pe3ko NoBbIWaeTcss BEPOSTHOCTb BbIXOAa
n3 cTpoa  goporocTosiiero obopydoBaHWsi, HO cCaMOe [fnaBHOe, —  MOBbLIWAETCH  BEPOATHOCTb
BO3HWKHOBEHWS nNoxapa.

Ceiyac MHorve upMbl NPeanovnMTaroT MNPUMEHATb BMECTO OTEYECTBEHHbIX — WMMOPTHbIE pene
pasnuyHbIX npoussoauTenen. Ho npyu atom paspabotunkm ABP He Bcerga npaBunbHO BbIGUpaOT TuN
pene.

Hanpumep. B wwute ABP, pabGoTtaiowero ¢ HyneebiM MPOBOAOM, MUCMONb3YKTCA nonynspHble B Poccun
pene Tuna RM4 TR32 cdupmbl Telemecanique (PpaHums).

MocnepcTBuna

1. 3710 pene, kak u pene EJ1-11, EJ1-12, paboTtaeT 6e3 HyneBoro nposoga Co BCEMU BblTEKAKOLLMMU
oTcloga nocneacTeMaAMU (CM. Bbille).

2. JTO0 pene uMeeT cneuuduUeckMn aAns Hawux ceTen anroputMm paboTbl (3TO OroBOPEHO
B AOKYMEHTAUMM Ha perie, HO pefko KTo Ha 370 obpallaeT BHUMaHue); — He3aBUCUMO
OT YCTaHOBIEHHON 3a4epXKkn cpabaTbiBaHMSA, pene BbIKNiYaeTca MrHOBEHHO (6e3 3agepkn) npu
KpaTkoBpeMeHHOM (MeHee 0,5 cekyH) npoBane HanpsikeHus no OAHOW UK BceMm hasam Hwke
YCTaHOBMEHHOro nopora. 3TO 3HA4YUT, YTO BKMIOYEHUE Henodaneky MOLLHOro ariekTpoasuratens
MOXeT Bbl3BaTb NoXHoe cpabatbiBaHne ABP.

Kak e npaBunbHoO BbIGpaTh perne KoHTpons ¢a3 ans ABP

1. TMpexae Bcero, Hago ONPEAENUTLCA CO CXEMOW MOAKMYEHUs — TpexnposoaHas (6e3 Hysa) unu
YeTbIPpEXnPoBOAHas (C Hynem).
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2. [anee Hapgo onpegenntbCcs C KOHTponupyembiMu napametpamun. OAns ABP, kak npaswuno,
AOCTaTOYHO MMETb CreayrL i Habop NnapameTpoB B O4HOM pere KOHTpons das:

O KOHTpOInb YepepoBaHus as;

o KOHTponb 06pbiBa has;

O KOHTpOrnb cnunaHusa ¢as;

O KOHTPOIb CHWKEHUSA HAMNPSKEHUSA HUXKE YCTaHOBEHHOMO NOpora;

O  KOHTPOIb NPEBbILIEHNS HAMNPsSKEHWS Bbllle YCTAaHOBMEHHOMO NOpora;

o perynupoBka 3agepxku cpabatbiBaHust (0o 10-20 cekyHa);

O KenaTteribHa UHAWKALMSA HanuMumna HanpsbkeHUs Ha Kaxkaon M3 gas (4nst CXem C Hynem).

OTMM  TpeboBaHWsIM ONsi  TPEXMPOBOAHOW CXEeMbl MOAKMIYEHUS  yOOBMETBOPSIET,  HanpuMmep,
OTeYeCTBEHHOE pene KOHTpons TpexdasHoro HanpsxeHms PKD-M05-11 (unu PKP-M05-15 — otnmyatotca
Kopnycom). Pene KOHTPONUPYET NMHENHbIE HANPSDKEHUS U UMEET PEerynupyemMyto yCTaHOBKY BEpPXHEro
N HWKHErO MOPOroB HanpsiKeHUs W perynupyemylo 3agepxky cpabatbiBaHus ot 0,1 4o 10 cekyHa.
CeeToguogHas nHamKaumnsa HopManbHOro 1 aBapUNHOro COCTOSIHMS CETH.

UeTblpexnpoBOAHOW CXemMe MOOKMIOYEHNs YOOBMETBOPSET perne KOHTPons TpexdasHOro HanpsikeHus
PKH-3-14-08. Pene koHTponupyeT asHble HamnpskeHus U UMeeT perynupyemyro yCTaHOBKY BEpPXHEro
M HWKHEro MOPOrOB HAaMpshKEHUs U perynupyemyto 3agepxky cpabatbiBanma ot 0,1 go 10 cekyHa.
CeeToamogHasa uvHOMKaUMA Hanuuusa asHbIX HanpskeHUn No3BONAeT OTkasaTbCa OT NPUMEHEeHMUs
OOMOMHUTENbHOrO MHAMKatopa a3 B wkady. Npu HOpManbHOM COCTOSHUMM CETUM BKNOYaeTca pene
N COOTBETCTBYIOLWNIA cBeToAuOA. VIMeeTcs WMHAMKAUMA CHWKEHUS HanpsiKeHWs HKe YCTaHOBMEHHOrO
nopora, NOBbILLEHNS HANPSHXKEHMS BbiLLE BEPXHErO Nopora u nHankaumsa obpatHoro YepegoBaHms das.

Ob6a pene ponyckalT ANUTENbHOE MNONyTopakpaTHOe NepeHanpshkeHue U KpaTKoBpeMeHHoe AByKpaTHoe
(8o 10 MuHyT).

UcTouHuK nHchopmaumu: http://elec.ru

«AHTEepHET IJI JIEKTPUKA)

C yero HayaTb CBOe nNyTewecTBMe Mo npocTtopaM WHTepHeTa
CheunanmncTy-aneKTpuKy?

rae n Kak MakCuMManbHO 6bICTPO U 3PPEKTUBHO MUCKATb HYXHYHO,
OYEeHb YacTo y3KocneumaansnpoBaHHy MHGopMaLuto?

B aTOM paspene carta Bbl MO)XeTe NMpo4nTaTb HECKOJSIbKO MOUX
cTaTen W 3aMeToKk C o063opamu Haumbonee nO6UMbIX MHOMN
3NEKTPOTEXHNYECKNX CaNTOB.

DaKTUYECKN - 3TO TEMATUYECKUIA KaTanor noaesHbiXx u Hanbonee

MHOM MnocewaemMblX MHQPOPMALMOHHBLIX  3/IEKTPOTEXHUYECKNX
CalTOB M CEpPBMUCOB.

http://electrolibrary.info/web.htm
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3agaum o0cae0BaAHUS JIEKTPOOOOPYIOBAHUS
U TEXHUYECKHEe CPeACTBA ISl MX PellleHus

B. U. babuu, kanouoam mexnuueckux Hayk ITK «/[rcoynvy.

Mpn obcnepoBaHuM 3nNeKkTpoobopyLoBaHUS OObIMHO CTaBATCA 3adayn OnpefernieHus HageXHoCTU
N 3KOHOMUYHOCTU ero pabotbl. OpHako, NpuMHMMas BO BHMMaHWe, YTO OTKIMOHEHUsI OT HOPM
3KCMNNyaTauMOHHbIX NapaMmeTpoB YpeBaThbl 6OMbLUNMMK 3aTpaTamMmn Ha BHEMMAHOBbIE PEMOHTbI, HAAEXHOCTb
paboTbl 060PYyOOBaHUS TakKe creayeT CYMTaTb 9KOHOMUYECKUM (PaKTOPOM M OLEHMBATb SKOHOMUYECKUMN
KpuTepuamn. Takum obpasom, B JaHHOM KOHTEKCTe obcrnefoBaHue paccmaTpuMBaeTCs B KayecTBe MeToaa
NOBbILLEHUS SKOHOMUYECKOW A(PHEKTUBHOCTU paboThl anekTpoobopyaoBaHus.

3agaum n MeToabl 06crneaoBaHUs aNeKTPoo6opyAoBaHUA.
OnTuManbHas 3arpyska TpaHcOpMaTOpHOro napka

Mpn Hanuyum HeKoTOpOoro 3anaca Mo YyCTAHOBNEHHOW MOLLHOCTU TpaHC(OPMaTopoB MO CPaBHEHUIO
C MOLLHOCTbI0 NoTpebutenen onTumMm3aums Yncna BKIKYEHHbIX TPaHCHOPMaTOPOB MOXET CTaTb COXHON
3apgaden. [lockonbKy noTepu B TpaHcopmaTopax CKragblBaloTCsa [faBHbIM - 00pa3oM U3 NOTEpPb
B MarHUTHOM cucteme (NOCTOSIHHas BenuuMHa) U B obMOTKax (MponopuMoHanbHbl KBagpaTty Toka),
CyMMapHble NOTepU CNOXHbLIM 06pa3oM 3aBUCAT OT NOAKIMIOYEHHON Harpy3ku. B nutepaType aaHbl meToabl
onpegeneHns ONTUManbHOMO 4ucna napanmnenbHO BKKYEHHbIX TpaHcopMaTopoB Ans  3agaHHON
Harpysku.

B Tabnuue 1 nokasaH HeTpuMBManNbHbLIA  pe3ynbTaT  ONTUMM3auum  Habopa  MOAKIHYEHHbIX
TpaHcdopmaTtopoB no metoauke KonbitoBa 0. B., YynaHoBa bB. A. OKOHOMUSI  SNEKTPO3HEPrnn
B npomblwneHHocTn: CnpaBoyHuk. M.: SHeprus. 1978 r.

Tabnuua 1

YctaHoBneHo 3 TpaHcdopmatopa no 630 kBA YctaHoBneHbl TpaHcdopmaTopbl 400 x 630 kBA
Harpy3ska, KBA onTUManbHbIA Habop Harpy3ska, KBA onTUManbHbIA Habop
P<380 1x630 kBA P<260 1x400 kKBA

380<P<1180 2x630 kBA 260<P<450 1x630 KBA

P<1180 3x630 kBA P<450 400+630 kBA

[JaHHbI pe3ynbTaTt cnpaBeanune Npy onpeaerneHHbIX XapakTepucTukax TpaHcgopMaTopoB, CTabUNbHOM
HanpsKeHUN 1 NOCTOAHHOWM Harpyske. B peanbHOCTM TpaHcgopMaTtopbl Mo napameTpaM OTNMYalTCs Kak
OT NacnopTHbIX AaHHbIX, Tak W Opyr OT Apyra, HanpsbkeHue B ceTu Konebnetcsi, a Harpyska HOcUT
NMepeMeHHbli  xapakTep, WMeeT  peaKkTUBHYID  COCTaBMAOWY, TapMOHUYECKUE  UCKaXKEHMUS
1 HecuMMeTpUYHa no chasam. Bce aTv chakTopbl CyLLECTBEHHO 3aTPyAHSAOT pacyeTHY0 ONTUMU3aLMIO.

an Hann4nm anekTpoaHanm3atopa W HEeKOTOpPOoro Konn4yecTtBa BpemMeHn onTtuMmnsaumio MOXXHO NMpoBeCTU
ONbITHbIM NMYTEM.

OBbIYHO KOMMEpPYECKUn y4eT Ha npeanpusaTuM BedeTcs No Bbicokon cTopoHe (6/10 kB). B atom cnydvae
3neKTpoaHanusaTop NogkntoyaeTcs No HU3KON CTOPOHE W C ero NOMOLLbIO NPOBOAUTCS 3anuCb CYTOYHOMO
rpacomka MOLLHOCTU U CYMMapHOro NoTpebneHns akTUBHOM 3Heprum (Ha3oBeM ee Nones3Hom aHepruen, E,).
3a Te Xe CyTKM onpedensieTcs KONM4ecTBO NOTPeBneHHOM 3Heprum no KoOMMepdeckum cyeTdmkam E,.
OTHoWeHe ABYX BEnWYUH onpegenut koadpdumumeHT «nonesHoctu» K, = E, / E,.. Takue uamepenHus
NpoBOAATCA NpPU BCEX BO3MOXHbIX KOMOMHALMSAX MOAKMHOYEHHbIX TpaHcdopmaTopoB. Hawmbonbluas
Benu4ymnHa Kn nokaxeT onTuManbHYyHo 3arpy3ky TpaHcgopmaTopos.

Onsa Gonblueli BEpHOCTU pesyrbTaTta fy4lle NPOBECTU HECKOMNBbKO U3MEPEHWUl B OQUHAKOBbLIX: YCNOBUSIX
N HabpaTb craTucTuky. CpaBHeHve Kn gonyckaeTcs TONbKO MpU OOMHAKOBBLIX XapakTepax CyTOYHbIX
rpadouKoB HarpysKu.

Ecnu nmeetca Heckonbko pa3nn4HbIX XapaKTepHbIX FpaCt)MKOB, TO oNnTMMMU3aUunAa NPoBOOUTCA ONIA KaXXO0ro

n3 HMx. Cnegyet noHumatb, 4to K, MoXeT otnmyatbcs oT uctmHHoro KI[ spaHcdopmatopa ums-3a
CMCTEMaTUYECKUX MOrPELIHOCTEN 3nekTpoaHanusaTopa W cuctembl yyeTa. Ha'npakruke MoXHO adaxe
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nony4ynTb 3Ha4YeHune K, > 1. OgHaKo KOHEYHbIN pe3ynbTaTt oNnTMMmn3aunn BCe paBHO OCTaeTCA NpaBUIibHbIM,
TaK Kak cucremMaTtnyeckne norpeiHoCT B KaXxaom namepeHun npumMepHo ognHakoBbl.

Takum 06pa3oM, ONTUMM3ALMS 3arpy3kM MO3BOMSIET IKOHOMUTb HECKOSIbKO KMIMOBATT Ha KaXaoMm
TpaHcgopmaTope.
Bbi6op cxeMbl KOMNeHcauumn peakTUBHOW MOLLUHOCTU

Jlerko oueHUTb SKOHOMUYECKUIn 3DEKT OT KOMMeHcaLUuMnM peakTUBHON MOLLHOCTW, Korga noTpebutens
nnaTWT 3a Hee Mo ycTaHoBMNeHHoMy Tapudpy. OaHako gaxe B cCriydae OTCYTCTBMS NpAMOW nnaTbl
3a peaKTUBHYH SHEPr1io KoMMeHcauusa MoXeT BbiTb BeCbMa None3Hon Mepoit Mo creayoLLmMm NpudMHaMm:

e  CHWXKeHMe NOoTepb aKTUBHOW 3HEPTUM B CETSAX U TpaHcdopmaTopax;
e yMeHbLUeHne Tpebyemon MOLLHOCTH TpaHCHOpPMaTopoOB U ceveHnsa kabene;
e  yryYlIEeHNe KayecTBa Sr1EKTPO3IHEPrnM 3a cHeT punbTpauumn rapMoHUK U UMMYIbCHBLIX MOMEX.

O6crnenoBaHvie C NOMOLLBIO  dMieKTpoaHanu3aTopa Mo3BOMsieT chaenatb MpaBWUnbHbLIA BbIGOP CXeMbl
KOMMEHCaLMN  peaKkTUBHOW  MoLHOCTU. [epBoHayanbHO  3nekTpoaHanv3aTop YycTaHaBnuBaeTcs
Ha TpaHcqOpMaTopHO/ MNOACTaHUMM ANns  3anucu  rpadmMka  CyMMapHOM peakTUBHOW — MOLLHOCTM.
JonyckaeTcsi NoaknioyeHue anekTpoaHanusaTopa K TOYKaM KOMMEPYECKOro y4yeTa Mo BbICOKOMY Wnu
HU3KOMY HanpsHKEHWHO.

m PearkTrBHaa MOLWHOCTE Ha BBoge A

S0
o 600
0
m Il e
vl 400
20 =
ﬂ—mmmm
A" % o b + o alh
qn_'-a EN | {n-“ y) p
o o

Ha puc. 1 nokasaH TUNWYHBLIA rpaduk pPeakTMBHOW MOLLHOCTM B Liexe, paboTalolleM B OOHY CMEHYy.
XapakTtep rpacuka roBopuT O HanuMynmM NOCTOSIHHO OENCTBYIOLLEN peakTUBHOW Harpysku okono 200 ksap
N nepeMeHHbIX Harpysok, gocturarowux 500 kBap B nukoBble nepuodbl. OnTUManbHbIM pelleHneMm Ans
Takoro cnyyas OygeT ycTaHOBKa Heperynupyemoro komneHcatopa MowHocTblo 180...200 kBap
Ha BbICOKOW CTOPOHE W OQHOIO WUIIM  HECKOMNbKUX aBTOMAaTUYECKUX peryrimpyembliX KOMMEeHCaTopoB
Ha HU3KOWN CTOPOHE.

Ons onpepeneHna ontuMarbHbIX MOLLIHOCTEN U1 MeCT YCTaHOBKM aBTOMaTU4YECKMX KOMMNeHCaTopoB
n0Tpe6y+0Tc9| OOonoNHUTEeNbHbIE 3aMepbl peaKTMBHOﬁ MOLLHOCTU B pPa3sinvHbIX TOYKaxX CeTwn.

Takum 06pa3om, NpaBUbHas KOMMNO3ULMS KOMMNEHCATOPOB PEaKTUBHOW MOLLHOCTM CHUXKaET UX CTOMMOCTb
Ha 20...50%.

KoHTponb kayecTBa anieKTpoaHeprum

KayecTBO 3aMeKTpo3HEpruM peLuatoLM o6pasoM BIMSIET Ha SKCMNyaTalMOHHble pacXofbl COBPEMEHHOro
060opyaoBaHns, KPUTUYHOTO K MapaMeTpam 351eKTPONUTaHus.

O6cnepoBaHne CUCTEMbI 3NEKTPOCHaDbXEHUsi C MOMOLLbIO dneKTpoaHanmusaTopa no3somnsgeT '0bHapyXnTs
1 knaccuduumpoBaTtb cobblTUA HapyLUEHWA KayecTBa, a Takke BblOpaTb Hauboree nogxogsaLmi cnocob
60pbObI C 3TUMMK HapyLleHuaMmy (Tabn. 2).
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Tabnuua 2

HapyuweHus kayecTBa
3NEeKTPO3Heprum

MpepbiBaHWe nogayn
3MEeKTPo3Heprum

OTKMNOHeHWe HanpskeHus CrabunusaTtopbl afieKTpoMexaHn4eckme, peryrnmpoBka
OT HOMUHana TpaHchopmaTopoB

KonebaHusa HanpspkeHusa n onnkep  CTtabunmsaTopbl 3NEKTPOHHbIE NN anekTpomexaHudeckue, NBI

KopoTkue (koMMyTaLMOHHbIE)
UMMy nbChbl

Cnoco6bl 60pbObI ¢ HUMHK

WcTouHuk 6ecnepeboriHoro nutanus (UBI), peseperupoBaHne

EMI-punbTpbl
BbanaHcupoBka TpaHcdopmaTopoB, cTabunmnsaTopbl NodasHo-
He3aBuCHMble

MaccuBHble M aKTUBHbIE (PUIBTPLI, (PUNBLTPOKOMMEHCHPYIOLLE
yCTaHOBKM

HeCMMMeTpMﬂ HanpaxXeHua
rapMOH nyeckme NcKaxxeHunq

Onsa ycnewHoro onpepneneHna HapyLLIeHMVI Ka4eCTBa O3JIEKTPO3HEPIMMN J3N1eKTpoaHanmn3aTop AOoJKeH
obnagaTb 4ONONTHUTENBHBIMU BO3MOXHOCTAMMU:

e  HE3aBMCUMOTrO OAHOBPEMEHHOMO N3MepeHnst asHbIX U MexaydasHbIX HaNPsHKEHWN;
®  V3MEpPEHUS rapMOHNYECKNX COCTaBMSIOLLMX HANPSHXKEHUS 1 TOKa;

e peructpauum cobbITuin (OTKMOHEHMSA U NpOBasbl);

e  BblYMCNEHUs [03bl hrinkepa.

He akoHOMbTe Ha 0GCrnefoBaHWM KavecTBa ANIEKTPO3IHEPTMM — OCHOBHOE OBOpYAOBaHWE 3HAYUTENBHO
LLOpOXeE.

KoHTponb 1 counbTpaumnsa rapmoHuk

Ha takom HapyLleHNN KavyeCTBa IJTIEKTPO3HEPInK, Kak rapMOHNYECKME UCKaXKEeHNA, crieayeT OCTaHOBUTbCA
nop.po6Hee. Ecnn FaPMOHUKN HanpsaXXeHuna ABnAarTCA I'IpM‘-IMHOVI cboes YyBCTBUTEITBHOIO o6opy,qoaaHM;|,
HN Y KO0 He BO3HUKaeT COMHEHUI, YTO C HUMK HY>XHO 60pOTbC$|. OpHako, ecnn BUAWMMbIX MOCMEACTBUN
rApMOHUK HEeT, TO OHM MOryT OCTaBaTbCA He3aMe4dYeHHbIMWU B TedYeHue OJINTENTbHOIo BpeMEeHW. Tem
He MeHee, rAaPpMOHUKMN falnekKo He TakK 0e300uaHbl, Kak MHOTMe CYUTaloT, npun4yemMm BHMMaATEsNbHO crneayet
OTHOCUTbCA K UCKaXXEHUAM KaK HanpaXeHud, Tak 1 Toka.

MpnHATO oOueHMBaTb OTHOLUEHWE MOSIE3HOW 3HEPrMM K CYMMapHOW nepenaBaeMon No CETAM 3SHEPrnu
napametpoMm Cos@. JTO cnpaBesnmMBo TOMNbKO ANs1 CUHYCOMOAmnbHbIX TOKOB M HanpshkeHun. MNpun Hanuyum
rapMOHWK MOSiHasi MOLLHOCTb CKMagblBaeTCA He TOMbKO W3 aKkTUBHOM U PEaKTUBHOW COCTaBMSOLMX,
HO M N3 MOLLHOCTU BbICLUMX rapMoHuKK. [loaTomy BmecTo Cos@ crnenyeT nNpUMEHATb TaK Ha3blBaeMbIn
koadppuumeHT (paktop) molwiHocTn (PowerFactor, PF). CoBpeMeHHble aneKTpoaHanu3aTopbl ClOCOOHbI
N3mMepATb KOIMPULIMEHT MOLLHOCTU HaMNpsMyio.

["apMOHMKM BbI3bIBAOT CReayowme HexenaTenbHble SABMeHns:

e [ONONHUTENbHblIe aKTUBHblE MOTEPU B NPOBOAHUKAX, HECYLLUX rapmMoOHUYEeCKMe cocTaBndlolme
TOKa,

e  [IOMOMHUTEMbHbIE MOTEPU B PepPOMarHUTHLIX CUCTEMaX TPaHCOPMaTOpPOB U ABUraTenei;
e reperpysku TpaHCOPMaToOpOB, BbIHYXXAAloLLME 3aBbllaTh 3anac rno yCTaHOBIEHHOW MOLLHOCTY;

L] neperpys3kn U BblXoad W3 CTPOA KOHOEHCATOpOB B YyCTaHOBKax KoMMeHcauun peaKTMBHOﬁ
MOLLHOCTW;

e  pe30oHaHCHble ABMEHNS B TpaHcopMaTopax;

e OonbluMe TOKK HeﬁTpaJ'IM B 4eTblpexXnpoBOAHbIX CEeTAX.
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PaccmoTtpum npumep. [Mo pekomenpaumam Esponeickoro komuteta no ctaHgaptmsaumm CENELEC
ko3 ULMEHT, onpenensitowini Heo6XOAMMBIN 3anac MOLLHOCTM TpaHcdopmaTopa, paccyuTbiBaeTcs
no cpopmyne:

g -~ Y
T M4 Y
I+el\fps/ 22 L,
roe |4 — ocHoBHasi rapMoHyka Toka, IRMS — ucTuHHoe cpeaHekBaapaTUiHOE 3HaYeHMe Toka, N — HoMep
rapMOHWKW, €, — KOI(PULMEHTbI, 3aBUCSLUME OT COCTaBMSAIOWMX MOTepb B MEAN U xenese

TpaHcdopmaTopa (B MepBoM NpUBNMKEHUN MOXHO NpuHaTe € = 0,3; q = 1,75). N3amepeHus ¢ noMoLLblo
anekTtpoaHanuaaTopa gawT: K= 1,7; Cos¢p = 0,8. HomnHanbHaa MowwHocTb TpaHcdopmatopa 1000 kBA.
PeanbHas akTMBHas Harpyska, kotopass MoxeT OblTb MoAkntodeHa k TpaHcdopmatopy: P = 1000 x 0,8/
1,7 =470 kBrT.

3ToT nNpumep MNoOATBepXOaeT, YTO MonesHas MOLLHOCTb TpaHcdopmaTtopa CYLIECTBEHHO CHbKaeTcs
B NPUCYTCTBUM rapMOHUK Toka. OTMeTUM, YTOo NpuBedeHHas MeToauka TpeGyeT 3HaHWsA crekTpa rapMOHUK
Toka o 40 nopsgka. Heo6xoammo yunthiBaTth 9To TpeboBaHue Npu BbIGOpe aneKkTpoaHanuaaTopa.

Takum 06pa3oM, XOpOoLLMIA aHanM3aTop naMepsieT Ko3MULNEHT MOLLHOCTU N He MeHee 40 rapMOHUMK ToKa
N HanpsbKeHusl.
Bbi6op cnoco6a onTumMusauumm anekTponpmBoaa

CylwiectByeT MHOXeCTBO CMocoboB noBbieHUss 3EeKTUBHOCTU  anekTponpueoda. B kavecTse
WNNCTpauMn npuBeAEM YMNPOLLUEHHYD 3SKCMEPTHYH CUCTEeMy [AOns BblOOpa TEXHWUYECKOro peLleHust
MogepHu3auum npmsoga fno ero ycrnosusaM akcnnyataumm (puc. 2).

Mo Tomsmas
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T THBIR
s T

Bonde H0% iy
APACYTOTEYET B Teriane
Banea 50% spesodaT
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Kowi rposunen
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OuyeBMOHO, YTO Ans NPaBUNBHOMO BblIOOpa TEXHUYECKOTO peLleHns 6onbluoe 3Ha4YeHNe UMELOT pesynbTaThbl
obcrnenoBaHMs Harpy3ok W peXXumoB paboThl anekTpogsuratenein. Takoe obcrnegoBaHMe MNpPOBOASAT
C NOMOLLbIO 3NeKTpoaHanuaaTopa, pPermcTpupyst rpadovk akTUBHOWM 3NEKTPUYECKOM MOLLHOCTW ABuUraTtensi.
OnuTtenbHOCTL  perncrTpauum cocTaBnsieT OT OAHOM CMeHbl [0 HEecKonbkux cyTok. OpgHoBpeMeHHO
3anncbiBalOTCs  3Ha4YeHUst MexaydasHbiX U PasHbiX HanpsiKeHU Ons KOHTPONsi CUMMETPUYHOCTMU
NnUTaloLLIEN CETU, @ TaKKe peakTUBHOM MoLHOCTU 1 Cos@ Ans BblGopa crnocoba kommneHcaumMmn peakTuBHOWM
MOLLIHOCTM.

BbiBoA. MpeaBapuTenbHbIi MOHUTOPUHT peXuUMa paGoTbl MOMOXKET OKYNUTh 3aTpaTblHa MOAEPHU3aLMIo
npueoaa.

KoHTponb yTeuek Toka

MoMUMO NPSIMbIX NOTEPb SHEPTMN YTEYKWU TOKa Ha 3eMIT0 Bbi3blBalOT U Apyrie HempusTHbIE SBREHNUS. Mpu
HapYLLUEHUN U30NSALMM MOXKET MOSIBUTLCA MOTEHLMAn Ha Nioxo 3a3eMieHHbIX Koprycax oBopynoBaHus,

YTO YPEBATO €ro BbIXOAOM W3 CTPOS UMW nopaxeHuWem niofen. VHoraa yTeykm 06pasyloT KOHTYphI Toka
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c bonbLloON nnoLwaaplo, OxBaTblBalOLWME MOMELLEHUS UNU faxe 34aHus uenukoM. B Takux cny4daax
B NOMeLlleHUN BO3HUKaET dN1eKTpoOMarHUTHoe none, B3bliBakllee nomMexum B pa60Te OﬁOpy,D.OBaHMﬂ. Ecnn
Ha 3KpaHax MOHWUTOPOB KOMMbKTEPOB WK  TENEeBU30pPOB HabnopaeTcs OpOoXaHne KapTUHKWK,
He yCTpaHAeMoe HUKakKnMn MaHunynaunamm cC nmtaHmem, TO C oonbLion BEPOATHOCTbIO I'IpW-IMHOI;I
ABNAETCA yTedKa TOKa U3 3N1eKTPOoCeTn Ha 3eMITt0.

Hanpumep, KOMMbIOTEPHBIA CanoH-MarasvH MUCNbITbiBan TPYLHOCTUM C NPodaKel MOHUTOPOB, MOCKOMbKY
Ha akpaHax JJIT-MOHUTOPOB B AEMOHCTPAUMOHHOM 3ane Habnwoganucb BOMHOOOpa3sHble WCKaXXeHUs
pacTpa, KoTopble nokynatenu npuHuManu 3a gedekT. VickaxeHms ocTaBanucb axe npu nepeknoveHun
KOMMbloTepPoB Ha nuTaHune oT UBI. Ha MaTpuyHbIX MOHUTOpax WUcCKaxeHust He Habntoganuce. NpuynHa
3akntoyanach B yTeyke Toka ¢ 0gHON u3 a3 nuTaroLLen cetTu B pacnpeaenmntenbHOM LmTe.

MoTepun sHeprumn fnerko paccyMTbIBaOTCA MPU U3BECTHOM Toke yTedkun. P, = |, x Uy , rae P, — MoLHocTb
notepsb, |, — TOK yTeukn, Uy, — dhasHoe HanpsbkeHne. B AeicTBMTENbHOCTU CyMMapHas MOLLIHOCTb yTedek
MOXeT A0CTUraTb HECKOSbKMX KMNOBATT B 34aHWUM cpegHero pasmepa. [ns usmepeHns Toka yTedkn MOXHO
Mcrnonb3oBaTb TOKOU3MEPUTESNbHbIE KNewmn [OCTaTOMHOW YyBCTBUTENbHOCTU (kKenaTtenbHo <100 MA).
OBbI4YHO TOK YyTeYKM uamepsieTca guddepeHumansHbIM METOAOM, MPU KOTOPOM KreLwn oXBaTbiBaloT BCe
NPOBOAHUKN Kabens (aBe Xwunbl B ogHodasHon ceTn, 3... 4 xunbl — B TpexdasHon). B atom cnyyvae npu
OTCYTCTBUM YyTevek CyMMapHbli TOK B kabene Bcerga paBeH HymMo, NO3TOMY knewu 6yayT usmepsaTb
BEMUYUHY YTEYKM.

Mecto yTedkn OOHapyxmBaeTCs NpU nocrneaoBaTeSlbHOM NPOABMKEHMM MO TOYKaM pa3BeTBMEHMS
3NEKTPOCETM B HanpaBfeHUM OT UCTOYHMKA K noTpebutensm aHeprun. Knewm Ana uamepeHust yTeyek
OOSKHbI UMETb OKHO AOCTaTOMHOrO pasMmepa, YTobbl 3axBaTbiBaTh kabenb Hy>XXHOro guameTpa. B npaktuke
OYeHb yaoOHbI rMbKMe gaTymku Toka, npeacTaBnsolme cobon anacTUYHbLIN CEPAEYHUK, OXBaTbIBAIOLLNN
kabenb.

Knewwn ans M3MEepPEeHNA TOKa YTEYKMU MOryT ObiTb BbIMOSIHEHbI B BUOE CaMOCTOSTENbHOro npm6opa
C MHOMKATOPOM, OOHAKO UX Ct)yHKLLMM C yCnexom MOXeT BbINOJTHUTb yHMBepcaﬂbelVI ANeKTpoaHanm3aTop.

Mpubopbl Ansa o6cnenoBaHus aNeKTpoobopyaoBaHUA

B kayectBe OCHOBHOrO an6opa ans obcnenoBaHus SJ'IeKTp0060pyp.OBaHMF| paccMmoTpmnMm aHanmsaTtop
napamMmeTpoB KonnyecTBa W KayeCTBa 3INEeKTPO3IHEepPruun. OH Heobxoaum  ang peweHna 3agad
no onTnMmnsauunn p360TbI SﬂeKTpOO60py.ElOBaHMF| Ha OO0CTAaTO4YHO BbICOKOM YpPOBHE.

AHaﬂM3aTOpbl napamMmeTpoB Ka4deCTBa 3JIEKTPO3Heprun

M3 npuBedeHHbIX Bbille MPUMEPOB CTAHOBUTCHA MOHATHO, YTO OCHOBHBLIM NPMGOPOM Mpu oGcrneaoBaHum
aneKTpoobopyAoBaHUs SBMSAETCA  3MeKTpoaHanu3aTop, HasblBaemblii  aHanusaTtopoM napamMeTpoB
KayecTBa 3NEeKTPOSHEPIUM.

OnekTpoaHanusatopbl npedHasHauveHbl AN WU3MEePeHUs U PerucTpauuMum napameTpoB  Konu4yecTtsa
MKadecTBa  NOTPebnAemMOn  SMEeKTPO3HEPrMW,  Ha OCHOBaHMM  KOTOPbLIX  [OenawTcs  BblBOAbI
06 3thheKTMBHOCTM UCMONb30BaHUA 3Heprun, npeanaralnTcs M 060CHOBLIBAKOTCA aHeprocbeperatoLime
TEXHUYECKNe peLleHus.

YHuBepcanbHble 3MneKkTpoaHanusaTopbl Yalle BCEero paccyuTaHbl Ha NpUMeHeHne B TpexdasHbIX
HecUMMeTPUYHbIX ceTax 220/380 B, noaToMy OHM 3aBe4OMO MPUMEHMMbI B CUMMETPUYHBIX TpexdasHbIX
ceTax uTeM Oonee B oAHOMA3HbIX. MHOrMe Moaenu anekTpoaHanusaTopoB MOXHO MoAKMoYaTb
N K BbICOKOBOSIbTHBIM CETAM 4Yepe3 U3MepuTenbHble TpaHchopMaTopbl ToKa W HanpsbkeHus. Ona atoro
Np1Bopbl OCHaLLATCA cneLmanbHbIMN LYHTaMU.

OnekTpoaHanusaTop NogknioyaeTcs KCceTu CNoMOoLWbl  AatynkoB Toka (Mo 1ed.Ha  dasy)
W noTeHumManbHbIX nNpoeoaoB (no 1 en. Ha ¢dasy m 1en. Ha HenTpanb, €cnu TakoBasi MMeeTcs). Takum
obpasom, npubop nmeeTt 6 n3mMepuTenbHbIX KaHanoB (3 e4. No TOKy 1 3 e4. NO HaMpPSKEHUIO ), .NO KOTOPLIM
noctynaeT BCs HeobxoamMmas nHgpopmMaums.

HaTtunkn BbINyCKaloTCA pa3fin4yHbIX HOMUHaNOB (OTep.MHMLL 00 TbiCAY amnep). KOHCprKTVIBHO OHMN
BbINOSMHAIOTCA B BMAE Krewen unm rmbkux pa3beMHbIX Koneu,. MakcumaribHO BO3MOXHEIA  TOK
Bo6cne,qyeM0171 ceTh [OoimkeH npuMMepHO COOTBETCTBOBATb HOMUHanNy Aatydyuka, npu 3TOM 6y,u.eT
[OoCTUraTbCA MakCMMmarsibHaa TOYHOCTb M3MepeHMl71.
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Mo u3MepeHHbIM curHanam MUKponpoueccop npubopa paccyuTbiBaeT MHOXECTBO MapaMeTpos,
Ha OCHOBaHWM KOTOPbIX MOXHO CYAMTb O KOMIMYECTBE U KayecTBe NOTPebrnsemMon unm reHepupyemoii
3Heprum.

B TunnuHbIN Habop napameTpoB, onpeaenseMblX 3feKTpoaHanM3aTopoM, BXOAAT: HaMpPsiKeHWsl, TOKW,
aKTMBHasi U peakTMBHasi MOLLHOCTb, akTMBHas W peakTuBHas aHeprus, Cos¢ yacTtota. Psag napameTpos
paccYMTLIBaOTCHA OTAENbHO MO KaXaon dhase M CymMmapHO no Bcem dasam. Kpome TekyLmnx napameTpos
OUKCUPYIOTCA UX CpefHue, MakcumarnbHble U MMHUManbHbIe 3HaYeHus. AHannsaTopbl Takke onpegensoT
napamMeTpbl KadyecTBa 3HEpPrumn: CrnekTpbl FAPMOHUK TOKOB W HanpsikeHun, koaduumeHT dnukepa,
(OUKCUPYIOT OTKIMOHEHMUS 1 NpoBasibl Ha NPSKEHUS, UMMYNbCHbIE NOMEXU U T.4.

PaccuutaHHble napameTpbl BbIBOAATCHA Ha Aucnnen npubopa B PB u MoryT ObiTh 3anucaHbl B NaMsaTb
C Lenbio nocneaylowiero BocnpoussedeHuss 1 aHanusa. Bce aHanusaTopbl OCHalLleHbl YCTpOMCTBaMM
CBA3W, JaloWMMM BO3MOXHOCTb MEPEHECEHUs HaKOMMeHHbIX AaHHbIX Ha koMnbioTep. Kak npasuno,
aneKTpoaHanu3aTopbl cHabxalTcsa cneuvanuanposaHHeiM MO ang Busyanusauum, o6paboTkn 1 aHanm3a
HaKomnmneHHoW UHopMaLmu.

Mpu BbIGOpE NpuGopa cnegyeT yunTbiBaTh psg TpeGoBaHuWii, koTopble oGnerdalwT ero npakTudeckoe
MCNONb30BaHWE:

L] I'IOpTaTMBHbIﬁ I'Ipl460p OOIMKEeH MMeTb BeC <6 Kr B KOMMIEKTE;

e npubop AorkeH obGnagaTe MPOCTOTOW W ONepaTMBHOCTbIO WUCMONb30BaHUA, T. €. obecneyvBaTtb
YCTaHOBKY Ha NGOl 0GBEKT M BBOA B PEXUM U3MEPEHUI B TeYEHNE HECKONMbKUX MUHYT, UMETb
npocTtoe u yaobHoe ynpasrneHue, He TpeboBaTb CNOXHbIX HACTPOeEK U T.A4.;

° peFMCTpMpyIOLLI.Mﬁ I'Ipll160p AOIMKeH obecneuunBaTtb HagexHoe XpaHeHue N Nerknimn OocTyn
K OaHHbIM. HocuTenb [OaHHbIX AO0SXKeH ObITb ANEKTPOHHbIM (SHepFOHGSaBMCMMaﬂ I'IaMFlTb),
MarHuUTHble HOCUTEINN HeXenaTterbHbl;

e  3rieKTpoaHanu3aTop OoSmkeH ObiTb BHECEH B peecTp cpeacTB namepeHuii FlocctaHgapta PO.

Bcem aTMM XxapakTepucTukam COOTBETCTBYET, Harnpumep, anektpoaHanu3atop UPM 6100 (pucyHok
3) nponseoacTtea Algodue (Mtanus). lMpubop cnocobeH perMctpupoBaTtb Ccrnegylowme napameTpsbl:
HanpshkeHne Kaxgon dasbl UM UX cpedHee 3HayeHue; TOKM Kakaow dasbl M YyCPEeAHEHHbIN pe3ynbTarT;
yactoTa cet; Cosp 1 KO3I(PPULMEHT MOLLHOCTM B Kaxaon dase; 3-chasHbli KOIMMDULNEHT MOLLHOCTY;
aKTMBHYIO, WHOYKTMBHYIO W €MKOCTHYHO  MOLUHOCTM (no cpbasam © cymMMapHO) W BUAbl  3SHEpruu;
00 50 rapMOHMK  HanpshkKeHUs W ToKa; MUKW, MpoBarbl HanNpsbkeHusl; KoadduumeHT  dnukepa.
MepeyncneHHble NnapaMeTpbl U3MEPSITCSA U 3anncbiBaloTCs B NaMaTb C NepuoagmyHocTbio 1c...64. Mprbop
C NMOMOLLbI0O  BCTPOEHHOTO MpPUHTEPA MO3BOSISIET pacnedartbiBaTb OTYETbl. [lonydeHHble [aHHble
nepeHocsTcs Ha MK 1 aHanuanpyoTcs ¢ NoMOLLbIO cneuumanuanpoBaHHoro MO.

PucyHok 3

TexHuuyeckune xapakrepuctuku UPM 6100

Yucno ¢as, 3eq

MakcumansHoe HanpsixeHue, 600 B (npy npsiMoM BKIOYEHUN)
MakcumanbHbin Tok, 3000 A 5 (onpegensieTcs knewamm)
Knacc To4HOCTM No TOKy W HanpsixeHuto — 0,2

Knacc To4HOCTM No MOLLHOCTH 1 3Heprum — 1,0

YcTponcTeo oTobpaxeHust — rpadmndeckuin XKK amncnnen
CBA3b ¢ koMMbloTEPOM — NopT RS-232

MporpammHoe obecneyeHne — nog OC Windows

Mutanue, 220 B nnu BCTPOEHHbIN akKyMyrnsaTop

Macca, 6,0kr

NcTouHuk nHdopmMaumm: http://elec.ru
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OCHOBBI 3HEepProcoepeKeHu

ApyTioHsiH A.A. "OcHoBbl 3HeprocbepexeHun” N3g-so 3Heprocepsmc 600 cTp., 2007 r. Tupax 2000
dopmart 84x108 1/32

B HacToswee Bpemsi B Poccun peanuayetcs cucTtema SHEPreTU4eckux
obcrnefoBaHWii  OOBEKTOB  3MEKTPOIHEPreTMKM UM noTpebuteneii
3NEeKTPUYECKON SHEpruu, HamnpasrieHHasl Ha BbiSIBNEeHWe HeonpaBaaHHbIX
noTepb 3NEKTPO3HEPrUn U BHeApeHWe aHeprocGeperatoLLmx MeponpuaTU.

B cBsian ¢ 3TUM B KHUre 0GOGLLEHbI HOBblE Hay4HO-UCCnenoBaTenbckue U
npakTuyeckue  pesynbTaTbl, a Takke MOCTaBMeHbl  HEKoTopble
OVCKYCCUOHHbIE BOMpoOCkl. B yacTHoOCTM, paccmaTpuBaloTcA MeTogbl
pacyeta W aHanusa TEexXHOMOrM4yeckoro pacxoga, OBYCMNOBMNEHHOrO
COGCTBEHHOIN Harpy3koi 3HEeprocUCTeMbI, TPAH3UTHLIM U MEXCUCTEMHbLIM
NepeToKOM.

MpuBedeHbl COBpPEMEHHble MeTodbl HOPMUPOBAHUSA TEXHONOTMYECKOro
pacxoda 3Heprum B ANEKTPUYECKUX CETAX SHEProcUCTEM, BbINOMHEHHbIX B
Xo[e aHepreTudecknx obcnenoBaHUA W SHeproayauTe  SneKTPUYECKUx
cete. WanoxeHbl pesynbTaTbl WCCAEAOBaHMW MO  UCMOMb30BaHWUIO
YCTPONCTB pPEerynumpoBaHus HanpshkeHUs B SHEProcucteMax W WHXEHEPHbIn MeTod perynvpoBaHus
HanpshkKeHns Npu orpaHuMYeHnsx no nepekntoyeHuto yctponcts PMNH TpaHcdhopmaTopos. MpeanoxeHa
MeToAMKa OLEHKM ONTUMAarnbHOrO COOTHOLUEHUS KOnuMYecTBa WMCXOOHOW WHpopmMauum K 3aTtpaTr Ha
aHepreTMyeckoe obcrnegoBaHMe C NOMy4yaeMblM 3KOHOMUYECKMM 3h(PEKTOM B pesynbTaTe BHEOPEHUS
aHeprocbeperaroLmx MeponpusaTun. "

Knura npegHasHaveHa ONs MHXEHEPHO-TEXHUYECKOro nepcoHarna aHeprocMcTeM, HayyYHbIX U MPOEKTHbIX
opraHvsaLmii, a TaKke AN CTYOEHTOB 3MeKTPOIHEePreTMYeckMx crneLmnansHoOCTeN.

"HaxmuTe ctoga, 4ToObl NepenTn Ha CTpaHuLy opopMIieHust 3akasa Ha KHUry"

OrnaBneHune KHUMM

aea nepsasi. TEXHONIOTMYECKUA PACXOA MOLUHOCTU U SHEPTUU B INEKTPUYECKUX
CETAX

1.1. OcHoBHble onpegenenus 1.2. Coctaensiowme 6anaHca anektpoaHeprum 1.3. CTpykTypa
TEXHOJOIMMYECKOro pacxoga M KOMMEPYECKUX MOoTepb arekTpoaHeprun 1.4. YyeT MOTOKOB M pacxoga
3NeKTpo3Heprnn B aHeprocucteme 1.5. ABTomaTmsaumns céopa un o06paboTkn MHopMaLumM O pexmnmax
paboTbl ANEKTPUYECKMX CETEN

naea BTopas. METOlbl PACYHETA TEXHOJIOT'MYECKOIO PACXOOA SHEPI'MA

2.1. OcHoBHble 93Tanbl pas3BuUTUA MeToAoB pacdeta 2.2. Cucrtematmsaums MeETOLOB pacyeTa
TEeXHONornm4yeckoro pacxoga aHeprum 2.3. PacyeTsl TPO npu npuHagnexHoCTn BCEX Y3r0B CXEMbl CETH K
TUNy ¢ nonHou nHcopmaumen (MN) 2.4. PacyeTol TPO npu Hanninm ogHOBPEMEHHO Y3MOB C MOSHOMW
(M) n ¢ HenonHon nHdopmaumen (HM) 2.5. PacyeTtsl TPO npy HanuumMu TOMNbKO Y3NOB C HEMOMHON
nHdopmaumen (HIMN) 2.6. YueT ocobeHHOCTEN ceTel, PeXmMMOB W HasHadeHul pacyetoB TPO 2.7.
Anroputm pacdeta TPO npu HENOnMHOM U MUHMMarbHON MHMopMauun 2.8. MNpumepsl pacyeToB TPO B
anektpuyecknx cetax 35 kB w Bbliwe 2.9. PacyeT npuM Hanuuum YysnoB C ManogoCToBepHoM
nHdopmaumen (ys3nel Trna MOIN)

MnaBa Tpetbsa. MOMPELLUHOCTU PACYETA TEXHONOIM'MYECKOIO PACXOOA-SHEPI U

3.1. Knaccudmkaums norperwHocten 3.2. TectoBbii npumep 3.3. MeToamnyeckue NOrpeliHoOCT pacueToB
TeXHonornyeckoro pacxoga aHeprum 3.4. CrniyyanHble MOrpeLlHOCTN NP pacyeTax TEXHOMOr4YecKoro
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pacxoga asHeprun 3.5. I'Iorpeu.lHocm M3MepeHna INEeKTpoaHeprmm wun BenndnHbl €ee pacxoda B
ANEKTPUHECKNX CceTax

FnaBa uvetBeptaa. METOObl PACYHETA YCTAHOBUBLUUXCA PEXUMOB 3NEKTPUYECKUX
CUCTEM

4.1. KpaTkaa uctopusi pasBuUTUA U MPUMEHEHUS BbIYUCIUTENBbHOW TEXHUKM AN pacyeTa pPexumoB
anekTpuyecknx cuctem 4.2. dopmumpoBaHMe pacyeTHON mopenu anektpudeckon cetn 4.3. Passutune
METOAOB pacyeTa YCTaHOBMBLUMXCH pexmmoB 4.4. AnroputMm pacyeTa yCTaHOBMBLLEroCs pexunma Ha
OCHOBE MaTpuubl Y3MOBbIX MPOBOAMMOCTEN 3KBMBANEHTHONO MHoronontocHuka 4.5. Ncnonb3oBaHue
rMOpuaHbIX MaTpuL, napameTpoB anekTpuyeckux ceten 4.6. MNoBblleHne 3PHEKTUBHOCTN METOAOB U
anropuTMOB pacyeTa YCTaHOBMBLUMXCA pexuMoB 4.7. [porpammHasa peanusaums anroputMOB WU
HeKoTOopble pesynbTaTbl AKCNepuMeHTanbHbIX uccriegoBaHui 4.8. lMonynapHble nporpaMmmbl pacyeTa
YCTaHOBMUBLLUXCH PEXUMOB

FmaBa nsataa. CHUWXEHUE TEXHONOIMNMYECKOIro PACXOOA TMYTEM PEFYIMPOBAHUA
HAMPAXXEHUA

5.1. OcHoBHble MoKkasaTenun kadyecTBa anekTposHeprum 5.2. OcCHOBHble MNOTPEBUTENU peaKkTUBHON
mMoLHocTn 5.3. OCHOBHbIE cpeacTBa perynupoBaHus HanpsbkeHus 5.4. AHanus ucnonb3oBaHUs CPeacTs
perynupoBaHust HanpsbkeHust B aSHeprocuctemax 5.5. OcHOBHble HepocTaTku ycTtpoucts PI1H,
BblSBMEHHble  aKkcnnyataumen 5.6. Mcnonb3oBaHMe  WUCTOMHUMKOB — pPeakTMBHOM  MOLLHOCTM B
aHeprocucteMax 5.7. MeTtoguka perynvpoBaHWUs HanpsbkeHUst Mpu OrpaHUYeHusX no nepekniovYeHuo
perynupytowmx yctporucts 5.8. UHdopmaumoHHoe obGecnedeHne 5.9. OnpegeneHve onTUManbHbIX
BPEMEHHO-CTAbUNbHbIX  KO3IPPULMEHTOB  TpaHcdopmauun  TpaHcopmatopoB  5.10.  OueHka
YYBCTBUTEMNBHOCTU  HaMpsbkeHUst  y3MnoB  MNpU  U3MEHeHUM  KoaduuMeHToB  TpaHcdopmauum
TpaHCcOpMaTOPOB M MOLLHOCTEN MPUCOEAMHEHHBIX KOMMEeHcUpylowmx yctporcts 5.11. Koppekuus
3HayeHu KTT n mowHocTen npucoeanHeHHbelx PM 5.12. MporpammHas peanusauma metoamnku 5.13.
MprMepbl MCNONb30BaHMSA BPEMEHHO CTabunbHbIX KOadhrumeHToB TpaHchopMaLumm TpaHchopmaTopoB

naBa wectasa. QHEPFETUYMECKOE OBCIEOOBAHME WU 3HEPIOAYAUT KAK OCHOBHbIE
MHCTPYMEHTbI SHEPITOCBEPEXEHUA

6.1. OpraHusauusa paboT no sHeprocOepexeHuto 6.2. OCHOBbI 3HepreTudeckoro obcnenoBaHus U
3HeproayauTta 6.3. MeToankn npoBeaeHnst aHepreTnyecknx obcnenoBaHuii 6.4. MNMopagok opraHnsaumm m
npoBedeHUs 3SHeproayauMTa npeonpuaTMn M opraHusauumi  6.5. 3OHepreTuyeckoe o6cregoBaHue
NpeanpuUsaTUn anekTpuyecknx ceten 6.6. ObcnegoBaHne 3HepProcbbITOBON OEATENbHOCTU

naesa cepbmaa. CHXKEHUE TEXHOJIOMMYECKOIO PACXOOA U NOTEPb 3JIEKTPO3HEPIUN
MO PE3YJIbTATAM SHEPIETUYECKUX OBCIIEQOBAHUA

7.1. OHepreTudeckoe obcnegoBaHue anekTpoceTeBon komnaHum 7.1.1. KpaTkaa xapaktepuctuka
anekTpoceTeBon koMnaHuuM 7.1.2. OpraHu3auMoHHas CTPyKTypa ynpaBneHusi 3neKkTpoceTeBoun
kKomnaHuen 7.2. ObcnegoBaHne aHeprocbbiToBon geatenbHocTh 7.2.1. OCHOBHble 3aa4yn SHeprocbbiTa
7.2.2. OpraHusaumsa ydeta anekTposHeprum 7.2.3. [JuHamuka TeXHOMOrMYecKoro pacxoga W notepb
ANeKTpoaHeprun 7.3. MeponpusaTua NO CHWKEHUIO TEXHOMOMMYEeCcKoro pacxofga 3SMekTposHeprum B
anekTpuyeckux cetax 7.4. MeponpuaTnsi NO CHMXEHUIO KOMMEPYECKUX MNOTEPb 3NEKTPO3IHeprun B
anekTpuyeckux ceTax 7.4.1. OpraHusauuoHHble MePONPUATUS MO CHWKEHUIO KOMMEPYECKUX noTepb
7.4.2. TexHu4eckne MeponpusaTUa No CHUXKEHUIO KOMMepYeckux notepb 7.4.3. MNpakTnyeckme pacyeTsl U
aHanma «kommepuyecknx» notepb 7.4.4. Kommepyeckme notepun, 06yCnoBreHHble HEOQHOBPEMEHHOCTLIO
onnaTbl 3a 3NeKTPO3Heprmio OblToBbIMKU NoTpebutenamm 7.4.5. Kommepyeckue notepu, obycrnoBneHHble
XULLEHNEM 3NEKTPOIHEPTUN

naea Bocbmass. HOPMATUBbI TEXHOJTIOTMYECKOIO PACXOOA SHEPTUU

8.1 Obwme nonoxXeHWs M MApPUHUUNBLI HOpMUpoBaHus TPO 8.2. YkpynHeHHass oueHka HopMaTvBOB
YCINOBHO-MOCTOSHHbIX W MEPEeMEHHbIX TEXHOMOMMYECKNX pacxodoB anekTpuyeckon sHeprum 8.3. AHanus
HOPMaTUBOB TEXHOMOMMYECKOro pacxoda 3reKkTposHeprum Ha ee nepegadvy 8.4.2OCHOBHbIE  NMPUYUHBI
KOPPEKTUPOBKN HOPMaTMBOB 3IIEKTPOCETEBON KOMMNAHWUK

FnaBea nessTasn. NMPUMEHEHUE MMUTALUMOHHOIO MOAEANPOBAHUSA ansa
NMPOrHO3NPOBAHUA U AHATTU3SA TEXHOJIOTMYECKOIO PACXOAA SHEPI'MA
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9.1. OcHOBHblE 33afauM MMWUTAUMOHHOIO MogenupoBaHus 9.2. NMUTaALMOHHOE MogenuMpoBaHue
afjanTMBHOM  CUCTEMbl  perynupoBaHusa  HanpsbkeHnss 9.3. OcHOBHble 3Tanbl  (hopMUpPOBaHUS
UMUTaLNOHHOM MOoAdenNun ANg aHanmsa TEXHOMOrMYECKoro pacxoda SHeprum B anekTpudeckmnx cetax 9.4.
"eHepupoBaHue cny4darHblx Ymcen 9.5. Mcnonb3oBaHue perpeccuoHHbIX Mogenen 9.6. Vcnonb3oBaHue
MeToda rnaBHbIX KOMMOHeHToB 9.7. KomnnekcHas nporpaMma  WMMUTALMOHHOMO MOAEenvMpoBaHus
TeXHonornyeckoro pacxoga aHeprum 9.8. PesynbTaTbl MMUTALMOHHOIMO aHanmsa TEXHONOrMYecKoro
pacxoda 1 Apyrmx pexXuMHbIX napameTpoB

naea pecaran. OLLEHKA COOTHOLUEHUA 3ATPAT HA SHEPIrETUYECKOE OBCJIEAOBAHUE C
OKOHOMUYECKUM 3PDEKTOM

10.1. CocTaBnsiowme 3aTpaT Ha sHepreTudeckoe obcrnenoBaHve NPEaNnPUATUS SNEKTPUYECKUX CeTew
10.2. O6wue 3akoHOMepHOCTU addekTnBHOro ynpaeneHusa cuctemamm 10.3. Onpepenexve
9KOHOMWMYECKM onpaBAaHHOro konuyectsa MHgopMaummn 10.4. OueHka MakCcUManbsHOrO 3KOHOMUYECKOTO
appekta B 3aBUCUMOCTM OT KonudectBa WHpopmauum 10.5. OnpegeneHne 3KOHOMUYECKOM
3(PPEKTUBHOCTM MPU PbIHOYHBIX OTHOWweHMAX 10.6. OueHka oXuoaemoro 3KoOHoOMMYeckoro adpdpekTa
MepOonpUATUI NO pesynbTataM 3HepreTu4eckoro obecrnegosaHms

NMPUNOXEHUA

MpunoxeHus K BTopor rnase M1. IHCTpyKUuusa nporpaMmbl pacyeTa TEXHONOMMYECKOro pacxoda aHepruu
B pagnanbHbIX aneKkTpudecknx cetax 6-35 kB M2,

AnropuTM nporpaMMbl pacHeTa TEXHOMOIMYECKOrO pacxofda SHeprum B anekTpudeckux cetsax 0,4 kB
MpunoxeHe K LIECToN rnaese JHepreTUYeckuin NacnopT NPeanpuUaTHS NEKTPUYECKMX CeTel

MpunoxeHve Kk BocbMoi rnase lMonoxeHne o6 opraHusauumM B MUHWUCTEPCTBE MPOMbILINEHHOCTU U
aHepreTukn Poccuiickoit denepauum paboTbl N0 YTBEPXOEHUIO HOPMAaTMBOB TEXHOMOMMYECKUX noTepb
3MEeKTPO3Heprun Npu ee nepeaaye no aNeKTPUYECKUM CeTAM

nOpﬂp.OK pacyeTa u obocHoBaHus HOPMaTMBOB TEXHOJIOMMYECKMX MNOTEepb JJIEKTPO3HEpPrnn npu ee
nepegade rno anekrpu4eckum ceTam

3akasaTb KHUry "OCHOBbI 3HeprocoepexeHus" MOXHO 34ecCb:
http://electrolibrary.info/bestbooks/book/275087.php

«KHUrM Onsg 9NeKTPUKOB NO NnoyTe»

BuTpuHa ¢ caMbiMM NyYWWUMUM HOBbIMU KHUramu (ydyeGHUKaMW,
cnpaBoYHMKaMK, MoHorpadmusmMmu) no pasnuyHbLIM  pasgenam
9MEeKTPOTEXHUKN.

A OT6I/1paPO caMble nyduwume HOBble KHWUIKM AOn4g ny6n|/1|<au,vm
Mchopmau,mm O HMX Ha 3TOM canTte, Ang Toro, 4to 6bl Bbl Mornm
NO3HAKOMUTBLCA C HUMU, @ B Clly4ae Heob6XxoaAMMOCTHK, 3aKka3aTb UX C

JOCTaBKOW MO noyTe.

http://electrolibrary.info/bestbooks/
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JlaMnibl HAaKAJIMBAHUA: YTO BbIOPATH

MpuBbIYHbIE HaM NaMnbl HakanuMBaHWs B CBOEM TernepellHeMm Buae
nosisunuce B 1879 roay.

Mma un3obpeTtatens Xopowo W3BEeCTHO - Tomac 3aucoH. W xoTa
aHrnuyanvH xo3ed CeaH (Swan) na3rotoeun nepeblii 06pasel, rogqom
paHbLUe, naspbl DAMUCOHY NpUHagnexaT BrornHe 3acryxeHHo. OH He
TONbKO  YAYYWMWA  KOHCTPYKUMIO  (3aMEHWN  YrofbHYH  HUTb
BONb(PaMOBON, CBUB ee B cruparb), HO U pa3paboTan ocTanbHble
3NeMeHTbl CUCTEMbl OCBeELLeHWs, OOBeAs ee [0 MpaKTU4eckoro
ncnonb3oBaHns. Kctatn, BUHTOBOW LOKOSb, Ype3BblYanHO ynpoLuaoLWwmMin npoueaypy 3aMeHbl namn, Takke
npyaymaH SOQUCOHOM (M B @HIMOA3bIYHbIX CTPpaHax HOCUT ero ums).

KoHcTpyKuus

Ha pbiHKe NPUCYTCTBYIOT pasHble TUMbl NaMn HaKanuMBaHWUs, OAHAKO MPUHLKUM Y HUX OAWH - BONbgpamoBas
HUTb B CTEKMNsIHHOW konbe, 3anofiHEHHOW MHEPTHLIM ra3oM, pa3orpeBaeTcsl MPOXOASALLUMM 3NEKTPUYECKUM
TOKOM [0 "6enoro kaneHus", ncnyckas anekTpoMarHUTHbIE BOMHbI, B TOM YKCile U BUAUMOro gvanasoHa.
xoTa Kl y Hee, "kak y napoBo3a”, oHa NPOAOIMKaET CNY>XWUTb YENOBEYECTBY U NO CeN AeHb, HECMOTPS Ha
obunue anbTepHaTMBHbLIX UCTOYHMKOB cBeTa. lNMpuymMHa B NpOCTOTE M AeleBuU3He (npaBga, HECNOXHble
pacyeTbl NOKa3bIBalOT, YTO S3KOHOMUS MpU3payHa - CnyaT OHWM HeJoNro, a 3Heprum NoTpebnsaT HeMaro).

TecTupoBaHue

Bcem Ham xo4yeTcs OTMEHHOro KadecTBa KyMIEeHHbIX famn HakanuBaHus M OOMroro UX cpoka Cryxobl.
UT1o6bl NOMOYbL MOTPEOUTENIO MPaBUMbHO COPUMEHTUPOBATLCA B 3TOM CEKTOPE PblHKA, Mbl MPOBENU
ucnblTaHWe NpoayKUUM OEeCATU TOProBbliX Mapok Ha cootBeTcTBMe cTtaHdaptam TOCT P MOK 60432-1-99
("TpeboBaHusi GesonacHocTM Ana  namn  Hakanveanua") u  60064-99 ("Jlamnbl  HakanuesaHuS
BONMbgppamMoBble Ans ObITOBOrO M aHanorm4yHoro obLuero oceelleHms").

M3 MHOXecTBa MyHKTOB CTaHOaApTOB Mbl BblGpanyM HecKonbko, NpeacTaBnsitowmMx HaubomnbLIni
NpaKkTU4YEeCcKUn WHTepec Ons NoTpedutensi, U [OMOMHUIN U3MEPEHUSIMU, KOTOPblE He YNOMSHYThbl B
[OCTax.

1. Be3onacHocTb npu oTkase. lNeperopaHne namnbl He AOMKHO COMPOBOXAATLCHA paspylleHneM Komnobl
unn ee otgeneHneM oT uokons. Mo Tpu obpasua kaxaoh Mapku "HacunbHO" BbIBOAWIW M3 CTPOS
UMMYNbCOM BbICOKOTO HanpsbkeHns 3 kB gnutenbHocTblo 8-20 mkc. Ecnn ogHokpaTHbIn "yaap" He
nepexwuran HuTb, "ncTa3aHne" NoBTopsSM Ao "nobegHoro" KoHua.

Bce wu3spenusa Benu cebs gocTtoiHo. Hu ogHo He "B3opBanocb" M He pasgenunocb Ha 4acTu.

2. CTOMKOCTb K KpyTsiLLeMy MOMeHTY. poBepsinu Ha cneumnansHom cteHge. Konby namnbl, BBUHYEHHOW B
naTpoH, Bpalanu c KpyTawum mMomeHToM 3 H*M (4ToObl He mopaHMTb PyKy, MONb30BannCh PE3VHOBOW
nep4yaTkomn).

Tectuposanu no 10 namn kaxagow pupmbl. Bce npownu ncneitadme, Tonbko y Tpex namn General Electric
konba otaenunacb oT uUokons. Mbl "He noBepunu cBOUM rnasam" 1 NOBTOPWNM TECT HA OPYrMX OEecsTu
obpasuax. OHu Bblgepkanu "nbITKY", YTO YACTMYHO PeabunNUTUPOBanNo 3Ty M3BECTHYIO U yBaXKaemyto
Mapky.

3. HavanbHbIn cBeTOBOM NOTOK. MI3MepeHusa npoBoaunm B CBETOMEPHOM Lape, CyMMUPYHOLLIEM TIOTOK 10
BCEM HanpaBfeHUAM.

Onst TecTupoBaHusa ObinNn 0TOOpaHbl 60-BaTTHBIE NamMnbl, HO C Pa3HbiM pacHeTHbIM HanNpsXeHWeM. 3aecb
Mbl CTOMKHyNucb ¢ cutyaumen, yto B FOCT P M3K 60064-99 ynomuHaoTCa nammbl ¢ HOPMasbHbIM U
MOBbILLIEHHBIM NOTOKOM U TpeboBaHMA K HUM pasHble. [Ans Hanpsbkenusa 230 B, Hanpumep, Y NepBbIX ero
NCXOQHOE 3HaYeHne OOMMKHO npeBbiwaTh 620 M, a 'y BTopbiX - 710 nM. BonblWMHCTBO 3apybexHLIX hupm
NPUBOOAT Ha YMNakOBKE MUHMMAnbHYO BenuYMHy cBeToBoro notoka 710 nm.  MoxHO 6biro  Obl
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npeanonoXxunTe, YTO OTEYECTBEHHbIE MPOM3BOAUTENU pykoBoACTBYHOTCSA dTUM Xe OCTom, oueHuBas
ceeToBble napameTpbl. O4HAKO OKa3blBaeTCs, YTO OHW MOMb3YTCA APYrUM LOKYMEHTOM 24-neTHen
nasHoctn - FOCT 2239-79, roe npuBeaeHbl COBCEM Apyrve Yncna.

Mo 6OJ'IbLIJOMy cyeTy, Hawm, I'IOTpe6MTeJ'IF|M, BCe€ paBHO, MO KakOMy CTaHOapTy nNpou3BOAAT IaMmbl.
maBHOE, YTODObI OHU CBETUMNK APKO U Cny>Xunu gonro.

Mbl M3mMepunn cCBETOBOW MOTOK y AeCATN 00pasLoB Kaxaon upMmbl,
KaK U NOSOXEHO, NPY PacYeTHOM HanpsKeHUW, yKasaHHOM Ha konbe
(korga npuBegeH AmanasoH, WUCMbITbIBaNW NpW cpegHem 3HavYeHuw).
MHTepecHO, 4TO MO 3TOMY napameTpy cpasy MOXHO OTCeATb MOYTU
nonosuHy npoussoguTenen. Ho 310 TO, 4YTO Mbl MNOKyrnaem B
MarasumHax. M xoTenocb BbISCHUTb A0 KOHLUA BCE XapaKTepUCTUKW,
Kakvmu Bbl pa3oyapoBbIBAOLLUMU OHU HU ObInu.

Co LWKONbHbLIX BpeMeH W3BECTHO, 4TO B KBapTupHom cetun 220 B.
3ayem xe Torga namnsel Ha 240 B? OaHo 06bsAcHeHWe, YTo oHM bonee
CTOMKM K MOBbLILIEHHOMY HarnpsbkeHuo, MHorga "criyqawowemycs” B

L 3 ..M.!—!ﬂ—'.u.':'i:u ety 1

Halmx gomax. [lpyroe - nykaBCcTBO NPOU3BOAMUTENNS, PELUMBLLErO 3TOM NPOAYKUMEN COKPaTUTb KONMYECTBO
Xanob Ha KOpOTKMM cpok cryxbbl. Mbl mokynaem Takylo namny M pagyemcsi, 4TO OHa [ONro XXMBET.
HewncTteutenbHo, Hawmn 220 B ons Hee - wagsawmnm pexmm. Ho TyT ecTb OAMH NoABOX: a Kak sIPKO OHa
cBeTUT? (OTO paccyxgeHne He OTHOCUTCS K UMMOPTY, paccyuTaHHOMY Ha cTaHgapT ux cetn - 230 B.)

Mbl nogoWwnm K TECTUPOBAHUIO MO-KUTENCKU M NpoBepunun Takke notok npu 220 B (yero TOCT ot Hac He
TpebyeT). PasymeeTcs, OH ropa3go HUXe 3asiBNIEHHOrO AN1s pac4eTHOrO HanpsbKeHWs.

4. CtabunbHoCcTb cBeToBOro notoka. Yepes 750 yacoB paboTbl CBETOBOWM MOTOK HE OOIMKEH OMycKaTbCs
HmWKe 85% OT ncxoaHoro.

Mo aTomMy napameTpy nodTM Bce oOpasubl YOOBMNETBOPSAOT TpeboBaHMSAM CTaHgapTa, XoTs
NPOAEMOHCTPMPOBAnM pasHyto CTeneHb Aerpagaunun: 4ons OT UCXOOHOro CBETOBOrO MoToka konebanach
oT 87 po 96% (tonbko "Ilncma" notyckHenu 6onbLue JonyCTUMOro).

5. TpopomKknuTensHOCTb ropeHusi. amepsinu cpegHiol AOMroBEYHOCTb MO AECSATU NamnaMm  Kaxkaon
dupmbl. B cOOTBETCTBUM CO CTaHAAPTOM MpPU yKasaHHOM AM1s1 HUX HanpsbkeHUW OHW OOJIKHbI CIYXUTb He
meHee 700 yvacoB. A ecnu obpasey "ctout" gonbwe 1250 yacoB, ero "CHMMalT C COpeEBHOBaHMNA",
NpUHUMas B pacyeT MMEHHO 3Ty BEITUYMHY.

Mbl NpoBOAMNN YCKOPEHHbIE UCTbITAHUSA, KOrga HanpsxkeHme nutaHus Ha 10% npeBbiwano pacyeTHoe. Mo
onpeaeneHHon opmyrne paccuntbliBaeTcs KOaddUUMEHT, "cxnmarowmnin' Bpems xunsHun obpasuos. Ho,
4YTOOLI YMcna bbinu HarnsgHee, Mbl ONEPUPOBani A4aHHbIMU, NepecYUTaHHbLIMU Ha HOpMarbHbIE YCMOBUSI.

Cpeaun npoTecTMpoBaHHbIX MapOK €CTb OTMIMYHO MpOAepKaBLUMECH BECb 3afaHHbI Nepuod WU roToBble
cBeTuTb K pgonbwe 1250 yacoB. Hemano namn He JgoTaHynu gaxe p[go 750 vacos...

Comtech Standard SA CI 60

JTamna HakanueaHus (JdaHua-YkpanHa)
TEXHUYECKWME NAPAMETPbI
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HOMWHAINBHOE HAMPAXXEHWE/ MOLLHOCTb: 230 B/ 60 Br.

CBETOBOW MOTOK (pacueTHsiit/ npu 230 B/ npn 220 B): 710/ 649/ 551 nwm.

OO5NA OT UCXOOHOIO CBETOBOIO NMNOTOKA YEPES3 750 YACOB: 93%.

MPOOOIDKNTESIBHOCTb TOPEHUA: 841 .

OCOBEHHOCTW: rpyweBugHas ¢dopma konbbl; avameTp konbbl - 55 MMm; 1 npegoxpaHuternbHas
nepemMblyka B AepXaTerne HUTK; ynakoBKa - MHOuBUAyanbHas kopobka.

PESYNbTATbI UCMbITAHUN

Mo 6e3onacHOCTU K Namne MpeTeH3ui HeT, a BOT pe3ynbTaT UCMbITaHWs Ha OONTOBEYHOCTb OKasasncs
HeBbICOKMM. Tonbko 4eTblpe ob6pasua npocywectBoBanu fonble 750 4yacoB, HO OBa W3 HUX He
AL

"noTaHynn" go 1000 vacoe. Octancs, npaeBga, oauH "repon”, otctosaBwMin 1300 YyacoB M CMOCOGHLIN
NPOAOMKaTb HECTU CIYXOY.

CeeTOBOM NOTOK npun pacyeTHOM HanpsaXeHun nonyvyunca ogHUMM U3 CcaMblX HU3KMX cpedn U3MEpPEHHbIX.
CI'IpaBep,J'II/lBOCTM paan OTMEeTUM, 4YTO MNpu 220 B OH BCe Xe Bbllle, Yem Yy npoaykuuun OonbLINHCTBA
NOCTCOBETCTKUX I'Ipep.l'lpMFlTMVl.

MNOTPEBUTENLCKNIA AHANTN3

Toproeas mapka Comtech - gaTckas 1 ele He MOXET noxBacTaTbCsa ApeBHeN pogocrnosHon. En scero 11
neT, o4HaKo B rnepeyvyHe Npou3BOAMMBLIX €0 TOBapOB Yyxe Boree Tpex ThicsaY HauMeHoBaHMI. KomnaHus
crneunannampyeTcsl Ha NocTaBkax CBETUNBHUKOB ANsl TOProBbIX 3a510B, 0UCOB, KUMbIX N OOLLECTBEHHbIX
nomeLLLeHNI, a Takke CTaHO4apTHBIX U 4EKOPaTUBHbBIX MCTOYHMKOB CBETA.

Ha poccuinckom pbiHKE NPUCYTCTBYIOT WM3rOTOBMEHHble BO JIbBOBE namnbl HakanueaHus Comtech c
Nnpo3payHo U MaTMpoBaHHOW Konbon. Psa 3HayeHMn MoLHOCTM npocTupaeTcss oT 25 go 200 Br.

PE3IOME: nony4yeHHble pe3ynbTaTbl atloT ocHoBaHue cumtatb Comtech "cepegHaukom" B koMnaHuu
NPOTECTUPOBAHHbIX.

General Electric Classic

Jlamna HakanueaHus (BeHrpus)
TEXHUYECKME NAPAMETPbI

HOMWHANBHOE HAMPAXXEHWE/ MOLWHOCTb: 230 B/ 60 BrT.

CBETOBOW TOTOK (pacyetHbii/ npu 230 B/ npu 220 B): 710/ 717/ 612 nm.
J0on4 oT MCXoagHoro CBETOBOI'O MOTOKA YEPE3 750 YACOB: 92%.
MPOOOITKNTENIBHOCTb TOPEHUA: 1065 u.

OCOBEHHOCTW: rpywesuaHast doopma konbbl; guameTp konbbl - 60 MM (B HOBOW Moaudmkaumun'+ 50
MM); 2 NpeaoxpaHUTENbHbIE MEPEMBIYKM B AepXKaTensix HUTK; ynakoBKa - MHANBUAYanbHas kopobka.

PESYNbTATbI UCMbITAHAN

Cpean npoumx ucnbiTaHHbIX namnbl GE oka3anvcb eQUHCTBEHHLIMW C HEOOCTATOYMHOW CTOMKOCTbIO K
KpyTaLwemy MomeHTy. Tpu obpasua 13 gecatun paspywmnuce. PesynbTaT nokasancs HeBeposATHbIM. Basnu
ewe 10 WTyk (HAaM NpeaoCTaBUNMN HOBUHKY - C konbon guameTpoM Bcero 50 MM). OHW UCTbITAaHUE MPOLLITU
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yCneLwHo, BOCCTaHOBMB NMoLuaTHyBLUeeCcA ObIno peHome.

AsToputeT ¢hmpmbl GE nogHsanca B Hawwmx rnasax, Korga Mbl yBuaenu, 4to ns scex 230-BOMbTHbIX flamn
TONbKO Y ee NPOAYKUMM CBETOBOW MOTOK NpeBbicu ypoBeHb B 710 nM, XOTS BCe 3aABNAIOT 3TO 3HAYEHNe
Kak rapaHTMpoBaHHoe.

M3penunsa cnyxaTt [ocTaToOdMHO AONro - TOMbKO ABa obpasua He nepelwlarHynu py6ex 750 4acos,
GonbLUNHCTBO Xe "npoxuno” 6onbLue 1000.

MOTPEBUTENLCKNN AHANN3

Y komnaHmm GE mMHoronetHun onbIT npoun3eoacTea UCTOYHUKOB CBeTa. BbII'IyCKaFl CNnoXHble N goporune
yCTpOﬁCTBa, OHa TeM He MeHee He npeHe6peraeT PbIHOYHBIM CEerMeHTOM JamMn HakanmeaHuA.
BbIHyCKaIOU.lI/le MX 3aBOoAbl pa3MelleHbl B pa3HblX 4acTdx CBeTa. K Ham oHM nonagatoT 13 BeHFpMM.

Kasanocb Obl, MpuBblMHAA "rpywia" crapa Kak MUp - HWYEro HOBOro yxe He npuaymaTb. Ho coBcem
HedaBHO B npofaxe nosiBunacb MOAernb, No BCEM napameTpaM NoBTopsloLLas NPOBEPEHHY0 HaMu, HO C
MEHbLUUM AMamMeTPOM Kornbbl - Bcero 50 MM (He nyTaTh ¢ "rpubkom”).

PE3IOME: TecTnpoBaHne noaTBepAuno cyLliecTByowee MHeHue, 4To General Electric - ogHa n3 Begywimnx
TOProBbIX MapoK B cBeTOTexHUKe Hapsady ¢ Osram, Philips u Pila.

Osram clas A CI 60

JTamna HakanusaHus (®paHuus)
TEXHUYECKWME NAPAMETPbI

HOMWHAINBHOE HAMPAXXEHWE/ MOLWHOCTb: 230 B/ 60 Br.

CBETOBOW MOTOK (pacueTHsiit/ npu 230 B/ npn 220 B): 710/ 692/ 596 nwm.

Jon4 oT MCXoagHoro CBETOBOI'O MOTOKA YEPE3 750 YACOB: 96%.
MPOOOITKNTENIBHOCTb TOPEHUA: 1250 u.

OCOBEHHOCTMW: rpywesugHaa ¢opma konbbl; Anametp konbbl - 55 MM; 2 npegoxpaHuTenbHble
nepeMblvKkM B AepXXaTensix HUTK; yNakoBKa - MHAMBUAYyarnbHasa Kopoobka.

PESYNbTATbI UCMbITAHUN

Mpexae Bcero Hago OTMETUTb, YTO MO CPOKY CNyObl Namna cpegu NPOTECTUPOBAHHLIX 3aHsiNa nepeoe
MecTo. YecTHO roBopsi, Mbl HE 3HAaeM TOYHO, CKOJSIbKO OHa CBeTUT. 1o cTaHZapTy MONOXeHO MpepbiBaTb
ncnbitTaHus no goctmxkeHnn 1250 yacos. Y Hac naptusi n3 10 obpasuoB "npogepxanack” 1400 yacos. Ha
CKOIbKO €Ll NX XBaTUT - HEU3BECTHO.

Mo ceetoBomy noTtoky clas A Cl 60 HaxoauTCa Ha YPOBHE OCTarbHbIX MMMOPTHLIX NPOAYKTOB - npu 230°B
HEMHOrO HWKe TOro, YTO YKa3aHO Ha ynakoBKe, HO CyLLeCTBeHHO Hwke npu 220 B. MageHue apkocTu.co
BpEMEHEM He3HauuTenbHoe.

Jlamna Ge3onacHa 1 npu BkpyumBaHumn (konba NpPoOYHO COeAMHEeHa C LOKOMieM) W npu mneperopaHun (He
paspyLuaeTcs).

MOTPEBUTENLCKNA AHANN3
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®upma Osram - oAMH M3 TPEX MUPOBLIX MMraHTOB, BbIMyCKAOLLMX CBETOTEXHWYECKYIO npogykuuio. B ee
wrate 6onee 30 000 coTpygHukoB. NpeonpuaTMa KOMMaHWM pacronoXeHbl MO BCEMY MUPY, @ OCEHbIO
2003 roga 6bino npuobpeTeHo npou3BoacTBO M B Poccum - 3aBog NOMWHECLEHTHBLIX namn B T.
CwmoneHcke. Y clas A Cl 60 obblvHas rpyweBugHast konba C HECKOMNbKO YMEHbLUEHHbIM OUaMeTPOM.

MN3nenus nomelleHbl B UHOWBUAYarbHbLIE KOPOBKM C YETKOW MapPKMPOBKOM HA HECKOMbKUX A3blKax, B TOM
Yucre 1 Ha PyCcCKoM.

PE3KOME: Osram clas A CIl 60 BblaenseTcsa UCKOYUTENBHOW A0NroBe4YHOCTbo. CBETOBOM MOTOK TaKKe
BbICOK, XOTSl U HE JOCTUraeT BENMYUHBI, NPUBEAEHHON HA YNaKOBKeE.

Philips A55CI

JTamna HakanusaHus (MonbLua)
TEXHUYECKWME NAPAMETPHbI

HOMWHAINBHOE HAMPAXXEHWE/ MOLWHOCTb: 230 B/ 60 BrT.

CBETOBOW MOTOK (pacueTHsiit/ npu 230 B/ npn 220 B): 710/ 691/ 592 nm.

OONA OT NCXOOHOIMOo CBETOBOIO NMOTOKA YEPE3 750 YACOB: 95%.

MPOOOITKUTENIBHOCTb NIOPEHUA: 1222 u.

OCOBEHHOCTMW: rpywesungHaa ¢opma konbbl; Anametp konbbl - 55 MM; 2 npegoxpaHuTenbHble
nepeMbIvkM B AepXXaTensix HUTK; yNakoBKa - MHAUBMUAYyarnbHasa Kopoobka.

PESYNbTATbI UCMbITAHAN

Jlamnbl Ge3onacHbl - He paspywaloTcs MNpu GOMbLUMX MOMEHTaxX KpyYyeHuss U "HacuIbCTBEHHOM"
BbIBEAEHUW U3 CTPOS MMMYNbCaMM BbICOKOTO HaNpPsXKEeHUS.

WcxoaHein ceetoBon notok y AS5CI He goTdarmeaeT Ao nonoxeHHbix 710 nm. Bnpodem, aTum rpeLuaT Bce
UMMNOPTHbIE U3aenus.

MHTepecHo, 4TO, XOTs pacyeTHoe HanpshkeHne nuwb Ha 10 B npesbiwaeT cetesoe, npu 220 B noTok Ha
Lenytl COTHIO TfOMEeH MeHblle. YTewaeT, 4YTO B Mpouecce aKcnfnyatauMm OH YMeHbluaeTcs
He3HauYUTENbLHO.

Cpok cnyx6bl namn Bbicok. M3 10 wTyk Tonbko ogHa npocyliectsoBana 970 yacoB. OcTanbHble MPOXMIU
1400 yacoB (xoTs B pacdeT Mbl NpuHUManu yucno 1250), u HeM3BECTHO, CKOMbKO eLle MOrnun G6bl CBETUTD.

MOTPEBUTENLCKNN AHANN3

KomnaHus Philips - oanH u3 Begywmx npousBoauTernen ocBeTuTernbHoro obopyaoBaHus. [JocTaTouyHO
yNOMsIHYTb, YTO NIOHAOHCKMIA Bur BeH n gBopey B Bepcane npeacraoT Bo BceM cBoeM brecke 6rnaroaaps
npoaykummn Philips. KoHe4yHO, OANA TakMx MeCT U CBETUNbHUKM crneumarnbHble, HO U camble NpocCTble
ObITOBbIE NaMMbl HAKaNMBaHUS TakKe NPUCYTCTBYIOT B acCOPTUMEHTE bupMbl. Mx:BbinycKalT HECKOIbKO
3aBOAOB, pacnonoXeHHblx B [Nonblie, BeHrpun n Cnosakuu.

Y npoTecTMpoBaHHONW Namnbl NPUBLIYHAS rpylleBmaHas hopma ¢ YeTKOW MapKUpPOBKOW TOProBOM MapKu.
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OcobeHHOCTb KOHCTPYKUUU - NnpeaoxpaHuTerb B KaXXOOM gepxXaTterne HUTU, 4YTO noBbillaeT ©e3onacHoOCTb
aKcnnyartauunn.

Jlamnbl YNakoBbIBaAlOT B KAPTOHHbIE KOpOGKI/l no ogHom nnu no ase LLUTYKW.

PE3IOME: namna A55CI, npoaeMoHCTpupoBaBLIas AOMMiA CPOK CryXObl, - L4OCTOMHbBIN NPeACTaBUTENb
koMnaHum Philips.

Pila

¥
et

o A
g VR

JTamna HakanusaHus (MonbLua)
TEXHUYECKWME NAPAMETPbI

HOMWHAINBOE HANPAXEHWNE/ MOLWHOCTD: 230 B/ 60 BT.

CBETOBOW TMOTOK (pacueTHwuii/ npu 230 B/ npu 220 B): 710/ 703/ 597 nm.
OOJA OT UCXOOHOIO CBETOBOIO MNMNOTOKA YEPES3 750 YACOB: 96%.

MPOOOITKNTEJIBHOCTb TOPEHNA: 1190 u.

OCOBEHHOCTW: rpyweBngHas dopma konbbl; anamMeTp Komnbbl - 55 MM; 2 npeaoxpaHUTenbHble
nepemMbIYkM B AepKaTensix HATK; ynakoBka - UHAMBUAYyarnbHasa kopobka.

PE3YNbTATbI UICMNbITAHNIA

Kak n npouve eBponeinckue nsgenus, Pila HeMHOro He [OTArMBaeT OO MOMOXEHHOrO 3HAYEHUS APKOCTU
npu 230 B. MNoTok 597 nm npu 220 B Takke 4yTb HWXe 3Ha4YeHns B 608 nm (M3BNeYeHHOro Ang cnpaBku 13
otedectBeHHoro [OCTa 1979 ropa) gns namn Ha 230 B, BkitoyeHHbx B ceTb 220 B.
Mo pgonroeeyHocTn Pila nget cpasy 3a Osram u Philips. OguH obpa3sew, aTon Mapku otcnyxun 750 yacos,
apyron - 1150, a octanbHble npogepxanuck o 1400 yacoB. Mornn 6bl 1 Gonblue, HO Mbl OTKIOYUMIU
CTeH[, NOCKonNbKy nonoxeHo npun 1250 yacax npekpallatb UCMbITaHUS.

JlTamnbl 6e30nacHbl Npy NeperopaHMn 1 He paspyLLalTCs, KOr4a UX CUMbHO 3aKpyynBatoT.

MOTPEBUTENLCKNA AHANN3

Mpoaykunto ¢ ToproBon mapkon Pila BbinyckatoT B [onbLue Ha TOM Xe 3aBoAe, YTO ykaszaH Ha ynakoBKax
nsgenui Philips.

Ha kopoGou4kax HeT pyccKkuMX Haanucei, ogHako Bce napameTpbl U3aenuii abComnioTHO ACHBI.

PE3KOME: namnbl HakanueaHus Pila no cBonmM xapaktepuctukam 6mnmskm k obpasuam MMpoBbiX "MITpoB" B
CBEeTOTeXHNYeCcKon obnacTu.
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5220-230-60 (Jlucma)

JTamna HakanusaHus ("INucma", CapaHckuin anekTponamnosbli 3asod, Poccust)
TEXHNYECKUE MAPAMETPbI

HOMWHAINBHOE HAMPAXXEHWE/ MOLHOCTb: 225 B/ 60 Br.

CBETOBOW MOTOK (pacueTHbiit/ npu 225 B/ npn 220 B): 665/ 737/ 675 nwm.

JONA OT NCXOOHOIMO CBETOBOIO NMOTOKA YEPE3 750 YACOB: 90%.

MPOOOIDKUTESIBHOCTb TOPEHUA: 529 .

OCOBEHHOCTW: rpyweBugHas ¢dopma konbbl; avameTp konbbl - 60 MMm; 1 npegoxpaHuTernbHas
nepemblyka B gepXaTtene HUTW; ynakoBka - 3aluTHas MaHxeTa u3 ABYXCNOWHOro ropupoBaHHOMO
KapToHa.

PESYNbTATbI UCMbITAHUI

Jlamna npo4yHas - He pa3pyluaeTcs Npu BbIHYXAEHHOM "CropaHun" 1 CrMLLIKOM yCepAHOM 3aBUHYMBAHUM.
Mo sipkocT 3aHMMaeT nepBoe MecTo. PekopgHasi BeNMYMHA He TOMbKO NMPU PacyeTHOM HamnpsiKeHun
(3pecb "MTncma" aenunt nasepbl ¢ "Kocmocom"), HO " npuv 220 B.
OpHako Takol pesynbTaT gapoM He gaeTcs - u3 10 obpasuoB Tonbko oguH "goxun" go 750 4vacoe. U
M3MEpPEHHOEe Ha HEM MageHuMe CBETOBOrO MOTOKa MPULLOCH PacnpocTpaHATb Ha BCHO NapTUO -
CTaTUCTUKOM 3TO YK€ HEe Ha30BELLb.

MOTPEBUTENLCKNA AHANNS
"INlucma", kpynHenwas csetoTexHudeckas dupma Poccun n CHI, "gepxut" 77% pPOCCUICKOro phblHKA.
BbinyckaeT namnbl  HakanuBaHWS, JIOMUHECUEHTHble, [deKopaTUBHble, CBEPXMWHMATIOPHbIE, And

TpaHcnopTa... - CroBOM, B accopTumeHTe 6onee 700 nosuuuii.

MpoTecTupoBaHHble Namnbl - camble 06blYHble, MPUBbLIYHbIE BCeM. M ynakoBka B BuUAE MaHXeTbl U3
roppUpPOBaHHOrO KapTOHA TOXXE XOPOLLUO 3HAKOMa W13 MPOLLINON KU3HMU.

PE3IOME: 3acnyxeHHasa anutadums: "X xun3Hb Obina SpKon, HO KOPOTKOW".

B5230-240-60 (KanawwHukoB)

JTamna HakanueaHusa (KanawwHWKOBCKUA 3NeKTponamnoBbln 3asod, Poccns)
TEXHUYECKWME NAPAMETPHbI
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HOMWHAINBHOE HAMPAXXEHWE/ MOLLHOCTb: 235 B/ 60 Br.

CBETOBOW MOTOK (pacueTHbiit/ npu 235 B/ npu 220 B): 655/ 664/ 513 nm.

OOJNA OT UCXOOHOIO CBETOBOIO MNMNOTOKA YEPES3 750 YACOB: 84%.

MPOOOIPKNTEJIBHOCTb NTOPEHNA: 892y,

OCOBEHHOCTW: rpyweBugHas ¢dopma konbbl; avameTp konbbl - 60 MMm; 1 npegoxpaHuTernbHas
nepemblyka B AepXaTerne HUTKU; ynakoBKa - 3aliuTHad MaHxeTa Wu3 ABYXCNOWHOro ropupoBaHHOIo
KapToHa.

PESYNbTATbI UCMbITAHUI

Jlamna Ge3 3amevaHuin BblaepXkana WCrbITaHne UMMYIIbCOM BbICOKOrO HanpsiKeHus U "rocTMpoBaHHbIM"
KPYTSALLMM MOMEHTOM.

CBeTOBOM NOTOK Y HEE HEBLICOK - U Npu 220 B oHa 3aHUMaeT TpeTblo No3numio ¢ KoHua. OaHako sipKoCTb
CUIbHO NagaeT co BpeMeHeM (Mo 3aToMy napameTpy npogykumns KanalwHnkoBCkoro 3asoga "He npoxoaut"
no NOCTy), n yepes 750 4yacoB namna oOkasbiBaeTCs Ha MocrnegHeM MecTe, B KOMMaHuM C Mawnnyy-
CYYNCKUM U3LENUNEM.

Mo cpoky cnyx0bbl B TeCTUpoBaHUM onpegenunnck vetbipe nugepa (Osram, Philips, Pila, GE). OctanbHble
YYaCTHUKUN (3@ WCKIIOYEHMEM HEKOTOPbIX) MoKasanu npubnmusutenbHO oauMHakoBble pesyrnbTaTbl. Ha ux
¢doHe namny K3J13 MOXHO Obino Obl cyMTaTh BMOSIHE KUBYYEW, TOMbKO MO CTaHAAPTY Mbl OOSDKHbI
Npu3HaTb ee He Mpolledllei UCMbiITaHne Ha OONiroBEYHOCTb M3-3a YPEe3MEepHOro nafdeHus CBETOBOro
noToka.

MOTPEBUTENLCKNN AHANN3

KanallHMKOBCKMIA 3aBOA, CYLLECTBYET C CepeauHbl NPOLWoro Beka. ACCOPTUMEHT €ro npoayKumu
AOCTaTOYHO LUMPOK - OT CTaHAApTHbIX Jlamn HakanvMBaHusi oOLiero HasHadeHus NoObIX MOLLHOCTU U
HanpshkeHus 40 crneumanbHbix nsgenui. Kaxgas gecsitas npouseeneHHasa B Poccuun anekTponamna - u3s
KanatwuHukoBo.

npOp.yKLLMﬂ HU4YEM OCODEHHbLIM HE BblaensieTcs. Y UcnbiTaHHbIX o6pasuoa CTaHOapTHasaA cbopma N obblyHas
Ona oTe4eCTBEeHHbIX TaMn ynakoBka 13 FOCt)pMpOBaHHOFO KapTOHa.

PE3IOME: psigoBo ToBap OTE€Y4ECTBEHHOW MHAYCTPUK. MoKkasan HEeBLbICOKYIO SIPKOCTb, KOTOpasi K TOMY Xe
ObICTPO YMEHBLLAETCA CO BPEMEHEM.

B235-245-60 (bpecT)

Jlamna HakanueaHus (bpecTckuin anekTponamnoBkIi 3aBog, benapyce)
TEXHUYECKME NAPAMETPbI

HOMWHAINBbHOE HAMPAXEHWE/ MOLHOCTb: 240 B/ 60 BrT.
CBETOBOW MOTOK (pacueTHbIi/ npu 240 B/ npu 220 B): 650/ 698/ 509 nm.
OOJ1A OT NCXOOHOIo CBETOBOIO NMOTOKA YEPES3 750 YACOB: 87%.
MPOOOIMKUTENBHOCTL FTOPEHUA: 777 u.
OCOBEHHOCTMW: rpubosugHaa copma konbbl; gvameTp konbbl - 50 MMm;~1 npegoxpaHvTenbHas
nepemMbluka B AepxaTtene HWTW; ynakoBKa - 3aluTHas MaHxeTa M3 [BYXCNOWHOIO ropUpPoBaHHOMO
KapToHa.
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PESYNbTATbI UCMbITAHUN

PacueTHOe HanpshkeHne namnbl CyLLECTBEHHO Bbilwle ceTeBoro. U ecnu npu 240 B no cBeTOBOMY MOTOKY
OHa HaxoguTcs Ha YpOBHE NuaepoB Hallero Tecta, To npu 220 B (4To Hac nHTepecyeT ropasgo bonblue)
no ero "ManocTn" oHa yCTynaeT TONbKO KUPrM3ckuM magenusm. A no npowectsun 750 yacos pasnuyuui
yxe HeT. CpedHuiA cpok cnyx6bl AecsAaTn obpasLoB - 777 YacoB. BbirmsaguT 4ynMcno npyenekaTensHo, HO 3TO
He cYacTNMBbIN BbINIPbILL, @ TPETbE MECTO C KOHL|a B HaLleM TecTe.

NOTPEBUTENBCKNA AHANIA3

BpecTtckuin 3aBog - OOUH N3 KPYMHENLIMX MPOU3BOAUTENEN NaMn HakanuBaHUsl crneumanbHoOro n obuyero
HasHayeHnsi. OHM UCMNOMb3YITCHA A1 OCBELLEHUS KUMbIX, OOLLECTBEHHbIX U NPOMBbILNEHHbLIX 30aHWUiA, a
TaKke Ha TpaHcnopTe.

C 1998 roga npeanpusitue paboTtaeT B cooTBeTCTBUM ¢ MexayHapogHowm cuctemon kadectsa ISO 9001,
HO Ha ynakoBke NpuobLLEHME K MUPOBLIM HOPMaM He OTPa3usioch - Ta Xe KapTOHHasi MaH»XeTa COBETCKOrO

BpeMeHN.

PE3KOME: a1 namnbl €CTb CMbICN NPUMEHATb TaM, r4e MOBbILEHO HaNpshKeHWEe MUTaHUA UK rae MOXHO
CMUPUTBCS C UX HEAOCTaTOYHOM SpKOCTLIO npun 220 B.

B235-245-60 (Mannyy-CyyWck)

R

JTamna HakanusaHusa (Mannyy-Cyyinckuin anektponamnosbiin 3asod, Knprusums)

TEXHNYECKUE MAPAMETPbI

HOMWHAINBHOE HAMPAXXEHWE/ MOLWHOCTb: 240 B/ 60 Br.

CBETOBOW MOTOK (pacueTHbii/ npu 240 B/ npu 220 B): 650/ 644/ 462 nm.

OONA OT NCXOOHOIMO CBETOBOIO NMOTOKA YEPE3 750 YACOB: 96%.

MPOOOITKNTENIbBHOCTb TOPEHUA: 894 u.

OCOBEHHOCTMW: rpubosugHaa copma konbbl; gvameTp konbbl - 50 MMm; 1 npegoxpaHuTenbHas
nepemblyka B gepXaTtene HUTW; ynakoBka - 3aluTHas MaHxeTa u3 ABYXCMNOWHOro rodpupoBaHHOMO
KapToHa.

PESYNbTATbI UCMbITAHUI

Mo mMexaHU4yeckMM xapakTepucTukaMm Npoaykums "Ha ypoBHeE", a BOT No ceBeToTexHudeckum MC3I3 3aHsan
nocnegHee mecto. CBETOBOM MOTOK Mnammbl HU30K MPU PacHYETHOM HamnpsikeHWM M NogaBHO HUKyda He
rogutcs npu 220 B. [JoctaTtovHo ckasaTtb, YTO 3HaveHus okono 400 nm - 1o, 4To TpebytoT oT 40-BaTTHbIX
namn.

[lonroBe4YHOCTLIO M3denus Takke He oTnuyalTcs. Jiuwb Tpu obpasua crerka "nepesanunun” 3a 1000-
4YacoBbIN pybex.

MOTPEBUTENLCKNA AHANNS
OnekTponamnosbiin 3aBog B r. Mannyy-Cyy, 4to B Kuprusum, - KpynHenwmnn B cpegHeasnaTckoM pervoHe.

Mpounzsoaut 6onee 100 TMMNOB 3NEKTPUYECKUX NaMn HakanMBaHus ONsS CBETUNBHUKOB, XOMOAWILHUKOB,
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LUBENHbIX MALLIVH, aBTOTPAHCMNOPTHbLIX CPEeACTB, HOYHOM peknambl, nnnomMnHaunn.
npep.CTaBJ'leHHble Ona TeCtupoBaHna n3genma oTrnmnmvaroTca oT Apyrnx FpM6OBMAHOl71 CbOpMOVI Konobl.

PE3KOME: ecnun ogHUM CrioBoM, "TycKrble" OHMW.

Kocmoc

)
7

,f{;

&

Jlamna HakanusaHus (YkpauHa)
TEXHUYECKWME NAPAMETPbI

HOMWHAINBHOE HAMPAXXEHWE/ MOLWHOCTb: 230 B/ 60 BrT.

CBETOBOW MOTOK (pacueTHbii/ npu 230 B/ npu 220 B): 665/ 737/ 637 nm.

JONA OT NCXOOHOIMO CBETOBOIO NOTOKA YEPE3 750 YACOB: 91%.

MPOOOITKUTENIBHOCTb TOPEHUA: 724 w.

OCOBEHHOCTMW: rpywesugHaa ¢opma konbbl; Anametp konbbl - 60 MM; 2 npegoxpaHuTenbHble
nepemblukn B AepxaTensx HUTW; anioOMUHMEBBIN LIOKOMb; YNakoBKa - WHAMBMAOyanbHas Kopobka.

PESYNbTATbI UCMbITAHUI

Mo GesonacHOCTU K Nnamne HET HUKakMX nNpeTeH3uin. McxogHbin ceeToBOM MoTok nmpu 230 B npeBbicun
3HayeHue, Tpebyemoe cTaHgapToM, M gaxe okasanca 6onbwe 710 nM, yKasaHHbIX Ha WMMMOPTHbIX
ns3genusx, HO Tak MU U He JOoCTUrHyThiX. OgHako npu 220 B oH onycTunca Hmke 660 nm, npvBedeHHbIX B
cnpaBoyHoi Tabnuue FOCT 2239-79 ons namn ¢ pacyeTHbIM HanpsbkeHnem 220-230 B, BKMOYEHHbIX B
220-BonbTHY0 ceTb. Ho Bce xe co ceoummn 637 nmM "Kocmoc" CBETUT sipye MoYTK BCeX y4acTBYHLMX B
TECTUPOBAHUMN KOHKYPEHTOB.

Tonbko Tpu obpasua AoXUIN 4O KOHTPOSbHOM Tovkn B 750 YacoB, Korga nonoXeHo U3MepsiTb CBETOBOM
notok. OHWM Mokasanu, YTo OH cocTaBnsieT Tonbko 91% OT UCXOQHOro - HEBLICOKOE 3HA4YeHue, XOTa U
npesbiwatowee npeaensHble 85%.

MOTPEBUTENLCKNA AHANN3

Mop ToproBon Mapkoi "Kocmoc" Ha pOCCMUCKOM pbiHKE MpefcTaBneHbl anekTponammbl, 6ataperiku,
aKKyMynsTopbl, 3apsigHble YCTpoWcTBa, doHapw. [epxaTtenn 6paHaa, 3anofHas HULWY TOBapOB 3KOHOM-
knacca, oTbupaloT npovsBoguTenen, paboTalwmx ¢ MAPOBLIM NAepaM CBETOTEXHUYECKOW MHOYCTPUMN.
OO6bI4HO 310 3aBoabl KOro-BoctouHom A3nm, HO U B GNMXKHMX Npegenax HaxodaTcs NpeanpusaThs, roToBble
nocTaBnATb NPOAYKLMIO C Knenmom "Kocmoc".

Ha celt pa3 Mbl TecTupoBanu namnbl HakanuMBaHus, BbiNyLWeHHbIE Ha YKpauHe Mo cTaHgapTy COBETCKMX
BpemeH, NOCT 2239-79 (BnpoyeM, UM pPYKOBOACTBYKOTCA W OCTanbHble npou3soautenn B Poccum u
6nwkHem 3apybexbe). XoTs B 3TOM AOKYMEHTE He yKka3aHO B KauyecTBe pacyeTHoro HanpsbkeHune 230 B,
Wwarasi B HOry Co BpemeHeM W nogpaxas usrotosutenam "MOKosckon" (TO eCTb No mexgyHapoaHOMY
ctangapty MOK) npogykuum, WMEHHO 9Ty BenuWYWHY NPOM3BOAMTENb Hameyatan Ha YhnakoBKe.

Hapo oTMeTuTb, 4TO MpubNMKeHWe K eBPOMNENCKOMY YPOBHIO He TONnbKo dopmarnbHoe. B otnvuve ot
OTeYeCTBEHHbIX UCTOYHUKOB cBeTa, y "KocMoca" aBe npefoxpaHuTenbHble Nepemblukn B OepXaTensx
HWTW, 4YTO noBblwaeT 6e3onacHoCcTb. M UOKOMb Yy Hero, kak y OOMbLUIMHCTBA UMMOPTHLIX MPOAYKTOB,
arntoMUHUEBBIV - HE NPUropaloLLUA K NaTPOHY N HE pXaBetoLL i,

UcTouHuK nHchopmaumu: http://www.rmnt.ru
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Bce npeabiaywme HoMmepa xypHana «5 anekTpuk!»

KpaTtknii 0630p copep)kaHusi BCEX HOMEPOB XypHama, nog KaxablM HauMeHOBaHMEM Cchbifika Ans
3akayku. Bce Homepa xxypHana B popmate PDF.

CopepxaHnue xxypHana "f anektpuk!™ Ne8 - 1,3 M6: http://electrolibrary.info/electrik_8.htm

AKKyMynsTOpbI
3awuTta oT nepeHanpskeHui
MogynbHasa cuctema 3asemneHud. Cncrema 3asemnerHms Galmar

3awmTa OT aBapuiiHbIX PEXMMOB, CBA3AHHbBIX C OOPbLIBOM «HYIs»
(HyneBbIX NUTaOLWMX NPOBOAOB) B 3-hasHoW pacnpeaerneHHon
cetn 220/380 B

D,GIZCTByIOLIJ.Me 3Ha4YeHUA HanpaxeHna 1 Toka. Bo3aMoXxHO nn nx
n3MepuTb MmetTogammn aHanoroBom TEXHUKN?

MoHATHEe «ABTOMATUYECKUN BbIKMOYATENbY

OcBeLleHne B3pbIBOOMNACHbIX M NOXAPOONaCHbIX MOMELLEHWI
OHeprocbepexeHne B OCBELLLEHNN

CocTosiH1E 1 NepCneKTUBbI Pa3BUTUSI aCUHXPOHHbIX
anekTpoaBuraTenen

MepeBop nonurpacmnyeckoro 06opyaoBaHNSA Ha aCUHXPOHHBIN
npueos

Iﬁ ) ; .f 4

EUETNIINMO LR NN TURI MR RSP A

FeaEmof sppnan: oL apA
VR i g i o Sk e P, - i M P

wralt gogzadraln

Huarp bak Hustop-pon o 2300 1

Moyemy AelleBble YacTOTHblE Npeobpa3oBaTenu MHoraa 06XxoasaTcsa Tak 4OPOoro

OnekTpukam o6 aneKTpUKe: Nepeasi Hay4yHas kapTuHa Mupa
MyckaTtenu anektpomarHuTHele. O6Lwmin 0630p

Copepxanue xxypHana "f anektpuk!™ Ne7 - 1,6 M0: http://electrolibrary.info/electrik_7.htm

Fasopaspﬂp.Hble TaMnbl BbICOKOro gaBrieHunsa

MopaepHusaLmsa KBapTUPHOWN 3NEeKTPONPOBOAKN — 3a3eMIeHne,
¥30...

YA06HO Ny cuaeTb Ha anekTpuYecKom cTyne? (3asemreHve B
KBapTupe)

YBnekaTtenoHas anekTpoTexHuka. dnekrpoasuratens 3a 10 MUHYT
KomneHcaumsa peakTMBHON MOLLIHOCTU

OnpegeneHne noTpebnsieMon peakTMBHON MOLLIHOCTU
ACUHXPOHHOrO 3MNeKTpoABUraTens ¢ y4eTOM ero TekyLuemn
3arpysku

ABTOMaTU3NPOBaHHbIE KOHAEHCATOPHbIE YcTaHoBkN (AKY) ons
KOMMeHcaunm peakTUBHOW MOLLHOCTU

KOHTaKTOpr ana KoMMyTaumm KOHOEeHCaTOPHbIX 6aTapel71
KauecTtBeHHas ANIEKTPO3HEPINA — HaaeXXHoe SJ'IeKTpOCHBG)KeHMe

MukponpoLecCcopHbIN perynaTop aBToMaTU3MpoBaHHbIX
KOHOeHcaTopHbIX ycTaHoBok DCRK

Tabnuua ansa onpeaeneHns peakTUBHON MOLLHOCTU
KOHAEHCaTOPHOW YCTaHOBKM

ACKY3-6bIT KOTTE)XHOrO nocenka
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CopepxaHue xxypHana "f anektpuk!™ Ne6 - 2 M6: http://electrolibrary.info/electrik_6.htm

JlloMuHecLeHTHbIe Nnamnbl
OHeprocbeperaroliiasn 6bIToBas TEXHMKA U UCTOYHUKM CBETA

Pa3paboTka 3KOHOMWYHbIX WCTOYHUKOB CBETa C GOmnblUMM pecypcoM paBoTbl Ha OCHoBe
VHAYKUMOHHBIX paspsiaoB TpaHC(OPMATOPHOrO TWNa, C Liefblo co3aaHus 3 @EKTUBHBIX CACTEM

Hapy>XHOro n BHyTpeHHero oceelleHunsA
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AneKTPOHHbIN XypHan “A anektpuk!” Beinyck #9 (aHBapb 2008 r.)

e [lonesHble B NpaKkTuKke CXembl

e OcCHOBHbIE TEHOEHUUN pa3BuUTNA BCTPOEHHbIX CUCTEM ynpaBlieHnA

auratensiMm n TpeboBaHMsa K MUKPOKOHTpOIepam fﬁ . :fff
¢ YacToTHO-perynupyemble arekTponpueoabl .

¢ [peobpasosaTtenu YyactoTbl MITSUBISHI
¢ [peobpasosaTenu yactotel OMRON
o  OddeKTNBHOCTL NPUMEHEHMS Npeobpa3oBaTenen YacToTbl

° COBpemeHHoe COCTOAHME N NepcneKkTuBbl Ppa3BUTUA INTEKTPOHHBLIX
CYETHYUKOB AIEKTPOIHEPTIUN

e CoBpeMeHHbIE 3NEeKTPOHHbIE cHeTYNKK B cBeTe TpebosaHun FTOCT
30206-94 n MOCT 30207-94

e ABTOMaTM3aUMSA ydyeTa SJ'IeKTpW-IeCKOﬁ aHeprmn B Poccun n 3a

ARG A ST PO XY EL S S YIS

pybexom *'}r:r

o OO6HapyxXeHne [edeKkToB M OWMOOK B LENsSX MNOAKMYEHMS e b
NpuBopoB y4eTa areKTPo3HEepPrun v s

e MMpakTuka. 3aMeHa PTYTHbIX NaMn YAWYHOTO OCBELLEHUS Ha o :"”"'""’""”"'
HaTpveBble A

e (OO603HayeHMs1 Ons anekTpudeckMx cxem no Hopmam DIN 40 e s
900/IEC 617

Copepxanue xxypHana "f anektpuk!™ Ne5 - 1,2 M6: http://electrolibrary.info/electrik_5.htm

e Y30 — Ha3HayeHuWe, NPUHLMM NOCTPOEHUS, BbIOOP

e U3 yero cobupaeTcs aneKkTpowmT. ABTOMaTUYECKME BbIKIOYaTENN

e KayecTBeHHbI aBTOMAT 3aLuUThl — 3anor 6e3onacHocTn

e AHanua npunynH cpabaTbiBaHus Y30 1 anropMTm novcka HemcnpaBHOCTEN
¢ Pene B coBpeMeHHLIX CUCTEMaX 3MEeKTPOCHabXeHMs

e HoBble pa3paboTky repkOHOBbLIX pene

e Cunosou TpaHcdopMaTop. OTanbl 3BONHOLUN

e (0630p COBPEMEHHbIX TOKOMPOBOOHbIX CUCTEM OCBELLEHUS

e Hayvano koHua apbl anekTpomarHMTHbIX MPA ons nloMUHECLLEHTHBIX namn

o BHeapeHue 3HeproadeKTMBHOrO OCBETUTENbLHOrO 00OpyAOBaHWS B ayaAUTOpUSX Y4eOHbIX
3aBeaeHunin

e B yem otnnume NYM, mnsrotosnenHoro no VDE n TY?
e Kabenwu n npoBoga poCCUACKNX Npou3BoguTeENen

Copepxanue xypHana "$ anektpuk!™ Ne4 - 1,2 M6: http://www.electrolibrary.info/electrik_4.htm

¢ B nouvckax anekTpoTexHu4Yeckon nutepaTypbl B ANEKTPOHHOM Buae

e Cnocobbl MOHTaXa aneKTPonpoBOaK/

e [lepeHOC aneKkTpPUYEeCcKon po3eTKN UNK BblKItoYaTens

e TpuymdanbHoe LecTBMe ranoreHHbIX namn

o CnpaBo4Has. [anoreHHble namnbl HakanMBaHus

o CamopernbHble cBapoYHble annaparthbl

¢ YHuBepcarnbHas 3aluTa aCMHXPOHHbIX arekTpoasuraTenen: MU nnm peanbHoOCTb?

e Yto o3HavatoT 3Haknm ENEC, CE, VDE Ha anekTpoTexHnyeckux npubopax

e OCHOBHbIe 3HaKN COOTBETCBUSA CBETOTEXHUYECKON NPoAyKLUM HOPMaM eBPONENCKUX CTpaH

CopepxaHue xxypHana "f anektpuk!™ Ne3 - http://electrolibrary.info/electrik_arhiv.htm

e JkcnnyaTaums anekTpoobopyaoBaHMs 3aropogHoro goma

o [laTumkm (SHUMKNoNeau4eckas crtatbsl)

e [MpomblILLNIEHHOE OCBELLEHME: BbIODUpaeM onTUMarbHYyo 3aLuTy
e l3amepeHne conpoTMBNEHNS 3a3eMrieHne: NOHNMaHne npoLecca
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o CoOBpeMeHHble MeTOAbl 3KOHOMWUW 3SHEPreTUYECKUX pPecypcoB MyTeM CO3[4aHusl CUCTEM
yrnpaBreHnsa aHeproxo3ancTtBoM Ha 6ase npeobpasoBaTenen 4acToThbl

CopeprxaHue xypHana "A anektpuk!" Ne2 - http://electrolibrary.info/electrik_arhiv.htm

o Kypna ytekaet Tok? (Kak pabotaet Y30)

e CaeToanoabl

o  DOneKTPOMOHTaXHble paboThbl NP NpOKagke NPOBOAKU

o [Ipo6nemMmbl BbICLLUNX FAPMOHMK B COBPEMEHHbIX CUCTEMAX SNEKTPONUTAHMUS

e K Bawm npuvwen npogased,...

o ABTOMaTU4ECKME BbIKIlOYaTENU. TexHndeckne napameTpsbl. [NoTpebutensckmii aHanma
e [odpupoBaHHbIe TPyObI

e Kabenu n npoBoga pocCUMACKMX NPOM3BOANTENEN

e lcTopua anekTpPOTEXHUKM

CopeprkaHue xypHana "fA anektuk!"™ Ne1 - http://electrolibrary.info/electrik_arhiv.htm

e [poGHuKN

e 10 pacnpocTpaHeHHbIX MHEHUI 006 ocBeLLeHUn 1 11 NPUYMH, NOYEMY OHU HE BEPHbI
o [lebeKTbl CKPbITOM 3NEKTPONPOBOAKU

e (CXxeMbl 3NeKTPOYCTaHOBOK 34aHui. Cuctema ypaBHUBaHUSA NOTEHLMANOB

e HopmaTuBHble JOKyMeHTbI. MonHuesawuTa 3gaHunim

e WBI c gBovHbIM nNpeobpa3oBaHNEM 3HEPrMM Marnon U CpeaHen MOLLHOCTU: CXEMOTEXHMKa U
TEXHUYECKNE XapaKTepUCTUKN

o KomneHcaums peakTMBHON MOLLIHOCTU
o Kartanor u onucaHvne anekTpoCYETYMKOB
e TexHu4yeckune xapakrepucTuku nposogos mapok AlB, AMMB, MB1, MNB2, MNB3, MNrB

MpunoxeHue K xxypHany " anekTpuk!".

C6opHuk ctatenn "CekpeTbl anekTpuka. MoHTaX 3neKTponpoBOAKMU, BblKNoYaTenen, po3eTok.
CekpeTbl anekTpuka " - 911 k6: http://www.electrolibrary.info/books/montag.htm

¢ BebIzoB anekTpuka (MoHTaxHwMKa) - onpasgaHo !?

e OnekTponpoBoakKa B KBapTUpe

e CocTtaBnsem nnaH

¢ [lonHasa 3ameHa 3NeKTPONnpoOBOAKM

e MoHTax BHYTPEHHUX 3NEKTPONPOBOOOK

e MoHTax aneKTponpoBOAKM MITOCKMMMU NMPOBOAAMM

e OnekTponpoBoaka B roppunpoBaHHbIX Tpybax

o [MpobuBHble paboThbl

o LUlTpobneHue cTeH

e Kak yMeHbLUNTb NOTEPU 3NEKTPOSHEPTNM B NPOKMNaAbIBAEMbIX ANEKTPUYECKUX CETAX?
e KpenneHune ycTaHOBOYHbIX U34ENuii

e YcTaHOBKa pO3eToK

e [lepeHOC aneKTpPUYEeCcKon po3eTKN UNK BblKIoYaTens

e OnekTponpoBoaka B norpebax, nogsanax v Ha Yyepgakax
o [logknioveHune nocTpbl

¢ [lonesHble cebinku
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Pepnaktop 6ecnnaTtHOro anekTpoHHOro
XypHana «f anektpuk!»
MoBHbIN AHaOpen

Hapgetocb 9-1 HoMep XypHana «5 anekTpuk!»
Bam noHpaBuncs, n Bbl OTKpbINK YTO-TO HOBOE
ans cebs!

WWW: http://electrolibrary.info
Email: electroby@mail.ru

"omenb, benapycb

Mou npoekTbil:

http://electrolibrary.info — «OnekTpoHHasa anekTpoTexHnyeckas Gubnmortekar»

http://electrolibrary.info/blog/ - Mo cBeToTexHuyeckuin 65nor «kLIGHTING BLOG»

http://electrolibrary.info/electrik.htm - OnekTpoHHbIN XypHan «51 aneKTpukK!»

http://electrolibrary.info/bestbooks/ - nekrpoTexHnyeckas nutepaTypa no no4yrte

[MouyToBas pacchinka «dNeKTPoTeXHNYecKas IHLUMKnoneansa» -
http://electrolibrary.info/subscribe/

52

© JOneKTpPOHHaA 3neKTpoTexHun4yeckasa oubnuoreka — www.electrolibrary.info



http://www.electrolibrary.info
http://electrolibrary.info
http://electrolibrary.info/blog/
http://electrolibrary.info/electrik.htm
http://electrolibrary.info/bestbooks/
http://electrolibrary.info/subscribe/
http://electrolibrary.info
mailto:electroby@mail.ru

