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ONeKTPOHHbLIN XypHan “A anekTpuk!”

JIJI1 HAYMHAIOIIAX

Kyna yrekaer Tok? (kak padoraetr Y30)

AndA YeEro Hy>KHO y30

Ecnv Bbl gymaeTte, 4TO nonactb Mog HanpsXXeHUne MOXeT TONbKO HepaamBbIA dNeKTpuk, To 3ps. Jllobon n3 Hac
MOXeT MOoNy4YnTb yaap 3NeKTPU4eckMM TOKOM, U Ans 3TOro BoBCe He 0Ba3aTenbHO nes3Tb B pacrnpenenmnteribHbIN
LLIMTOK M 0BpbIBaTh BCE NpoBoga no odepenm no NpuHUMNY ragaHus Ha pomMaluke: yoaput - He yaapuT. U 6e3 atoro
Hepa3yMHOro KonaHus MOXHO MOSyYUTb yaap TOKOM, KOCHYBLUMCb MPOCTbIX U MPUBbLIYHBLIX BbITOBLIX NPUHOPOB -
XONoAWrbHMKA, CTUpParnbHON MalmnHbl K T.4. MNovyemy? OYyeHb NPOCTO: €Cnv HapyLIMTCA U30NAUMS TOKOBeayLEero,
Hanpumep, ¢a3oBoro NpPosoaa, OH, Kak roBOpAT NpodeccnoHansl, HadnHaeT "KopoTuUTb Ha Kopnyc". To ecTb kopnyc
anekTponpubopa okasbiBaeTCs noA HanpshkeHveM. M ecnv OOTPOHYTbCA OO 3TOro anekTponpubopa, MOXeT
BO3HWKHYTb TOK 3aMblkaHUS Ha 3eMIto. A ecnu Kopryc He 3as3eMrieH, TO yAapuT TOKOM MOYTM HaBepHsKa.

Jeno B ToM, 4TO B OOMbLIMHCTBE MOCKOBCKMX KBapTUp (B AoMax, NOCTPOEHHbIX MNATb M Bornee neT Hasafg)
3a3eMnNUTb Kopryca BCeX 3MneKTpornpubopoB HEBO3MOXHO - 3TO MPOCTO He MpegyCMOTPEHO KOHCTPyKUMen
aomawHen anektponposogku. OT npobos ¢asHoro npoBoga "Ha koprnyc" OObIKHOBEHHbIN aBTOMAaTUYECKUI
BbIKItoYaTenb (B Npoctopeybe - "aBTomMaT") He ybepexeT. OH nNpocTo "He nommeTt", YyTo npousownio. Ho MoXxHo
B3ATb Apyron - 6onee "ymHbIn" npnbop. HasbiBaetcs - Y30 (yCTpoOMCTBO 3alMTHOro otknioveHus). MimenHo Y30
Npu3BaHO 3aluaTb He CTOMbKO CaMu 3NeKTponpubopbl OT MNpobOosA, CKOMbKO Hac C BaMu OT MOPaxeHus
ANEKTPUYECKUM TOKOM.

Pabotaetr Y30 o04eHb nNpocTo M u4pesBblbarHO 3ddekTnBHO. [donycTumM, B MNOLAKOHTPOSIbHOM YCTPONCTBY
9MNEeKTPUYECKON LIENN MPOUCXOAUT Kakas-nmbo HEeNpUATHOCTb - NPOGOW M3ONSALUM UMK Bbl MO HEOCTOPOXHOCTU
CXBaTUNUCb 3a asHbI OroneHHbli nNposod. B ato e MrHoBeHbe Y30 obecTtounT uenb M He MO3BOMUT ee
BKIOYUTb, NMOKa HEUCNPABHOCTb He ByaeT ycTpaHeHa.

KAK OHO YCTPOEHO?

OcHoBHbIM hyHKUMOHaNbHeIM 6rnokoM Y30 sBnsieTca Tak HasbiBaeMbll auddrepeHumanbHbIin TpaHchopmaTtop.
MMeHHO OH M ynaenueaeT pasHuLy B cCure Toka B (pasHOM W HyreBOM NpoBoAHuKax. B HopmanbHoM pexume,
Korga HeT TOKa 3aMblKaHWsl Ha 3eMIto, TOKM B (pa3HOM M HyneBom pabouyem npoBofHMKax (nposogax) paBHbl MO
3HaYeHMI0, HO MPOTMBOMONOXHbLI MO 3Haky. B anddepeHumansHoOM TpaHcopmMaTope HaxoAasaTcs ABE NepBUYHbIE
OBOMOTKM: OfHa MNoAkoveHa K hasHOMYy MPOBOAHMKY, OApyras - K Hynesomy paboyvemy, Mnoc ogHa BTOPUYHas
obmMoTka. Taknum 06pas3oM, B HOPMarbHOM pexume obe nepBuyHble 0OMOTKM cosfdaloT abCcontTHO OAMHAaKOBbIE
MarHWTHble MOTOKM B MarHUTHOM cepaedHuke AunddepeHumansHoOro TpaHcdopmaTopa, KoTopble HanpasreHbl
HaBCTpeyy Apyr apyry. OTK NOTOKM Kak Bbl "racat" gpyr gpyra u B cymme gaoT "Homb". B pesynbTaTte TOK BO
BTOPUYHOM OOMOTKE paBeH Hyrto.

Mpn npoboe unzonAuUM MM NPUKOCHOBEHMM YerioBeka K OAHOM TOKOBeAyLlen 4yacTu (KoTopasi HaxoauTca nog
HanpsbkeHMeM) NosBNSAETCHA TOK 3aMblkaHnst Ha 3eMnto. Curbl TOKOB B (0a3HOM M HyneBoMm paboyem NpoBOOHUKaX
cTaHoBATCA pasHbiMU. COOTBETCTBEHHO U MarHUTHbIE NOTOKK, CO3AaBaeMble NEPBUYHBIMU OOMOTKaMK1, NepecTarT
ObITb paBHbIMU, TO €CTb UX CyMMa CTaHOBUTCS OTNMYHA OT Hyns. B pesynbTtate BO BTOPUYHON OOMOTKE BO3HUKAET
Tak HasblBaeMbI TOK HebGanaHca (oH e guddpepeHumanbHbIi TOK - OTCIOAA U Ha3BaHUe TpaHcdopmaTopa). OToT
caMblii TOK 1 BO3OENCTBYET Ha MexaHuaM pacuenneHunsa Y30, n sawmwaemas Y30 uenb oTKoyaeTcs.

Bbl yxe 3anytanucb? CnoxHas cuctema Ans YenoBeka, Aanekoro ot anekrpuyectsa? Cnewmm ycrnokouTb: Ha BUA
Y30 - 310 Hebonbluas kopoboyka, KpalHe npocTas B ynpaeneHui. Ha nepepHen 4actu yCTpoOWCTBa HaxoauTcs
PbIYaXXOK BKMIOYEHNS-OTKIIOYEHUS NMUTaHUsA ceTu 1 kHonka "TECT", Haxxumasa Ha KOTOpyo, MOXHO ybeauTbes, 4To
Y30 wncnpaBHO: Npu Haxatum Ha kKHonky Y30 gomkHo oTknounTbes. Ketatu, Takyto nposepky npoussoantenn y 30
COBETYIOT ienaTb eXXeMECSAYHO.

Y30 nMeeT y3Kytlo crneumannsaumio U He NpeaHasHa4vyeHo Ansi 3awmTbl OT Neperpysku UM KOPOTKOFO 3aMblKkaHus
(3TO - BOTYMHA aBTOMATMYECKOrO BhIKMtoYaTemNs, KOTOPLIN 006s3aTenbHO AOMKEH YCTaHABNMBATBCA OIS 3alUThbI
anektpuyeckon uenu n Y30). MNMpaega, ectb mogndukarmm Y30 co BCTPOEHHOM 3aLUUTON OT KOPOTKUX 3aMblKaHUI
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ONeKTPOHHbLIN XypHan “A anekTpuk!”

N neperpysoK, Ux HasblBalT anddepeHLmMansHbLIMU aBToMaTamm (3To rMbpua aBTOMaTUYECKOro BhIKMoYaTensa u
Y30). Ho Bce 3T aneKkTpuyeckne NpemMyapocT Mbl pacckasanu ckopee ans obliero passuTus. Halwa ocHoBHas
Lenb v 3aaava - pasobparbes, kakue Y30 cerofgHsa ectb B Npoaaxe 1 AN Yero oHU npegHasHayeHb!?

KAKME OHU BbIBAKOT?

Y30 6biBatoT aByx BMaoB - A n AC. Y30 tuna AC umeeT cneunanbHoe ob603HayYeHNe Ha Kopnyce - CMHycouaa B
NPAMOYrOMbHUKE:

OTOT TMN MOXeT paboTaTb TONbKO Ha NepeMeHHbIX (CMHycoudanbHbIX) Tokax. A B ObITy NpUMeHsitoTcs npubopbl,
KOTOpbIE UCKaXKatoT, BbINPSAMIISIOT CUHYCcOMAY - CTUparbHble MalluHbl, BUAEO, KOMMNbIOTEPL!, ayaMO-TEXHUKA - U B
Takmx ycrnoemsx Y30 Tuna AC pesko TepsieT YyBCTBUTENBHOCTb, @ 3HAYUT - U CMOCOOHOCTb HaAeXHOo 3almaTb
yenoBeka OT MopaxeHus TokoM. B MepmaHum Gbino paspabotaHo Y30 Ttuna A, KOTOpoe pearupyeT Takke Ha
nynbcupyowmn (BbinpsiMneHHbln) Tok. OHo gopoxe, Yem Y30 Ttuna AC, Ha 20-50%. Ho gns rpynn poseTok, ga u
ONs rpynn ocBeLLeHUs xenaTenbHO NpuMeHsTb umeHHo Y30 Ttuna A (B MepmaHum B 3NeKTpoyCcTaHOBKaX XWUMbIX U
06LecTBEHHbIX 3gaHuin NpuMeHsitoT Tonbko Y30 Tuna A). Tun nmeeT Takoe o603HaveHue:

OteyectBeHHble Y30 - Kk coxaneHuo, Gomnee HM3KOrO KayecTBa W K TOMY e, Kak npasBuno, TpebytoT
OOMOSMHUTENBHOTO WUCTOYHUKA MUTaHWs (TO eCTb 3aBUCALLME OT HanpskeHWs uenu, B Hapode HasbiBaeMble
9MNeKTpoHHbIMM). A wumMnopTHble Y30 He TpebylT WCTOYHMKA MUTaHWs (MX HapogHoe HasBaHue -
3ANEKTPOMEXAHNYECKME)

YBbI, B HALWNX HOBOCTPOWKax CTpOUTENn cTaBaT oTedecTBeHHble Y30, kak 6onee gelesble. Ho yalle Bcero camu
XWnbLbl NOTOM WX MEHSIIOT, MOTOMY YTO OHM MOCTOSIHHO cpabaTbiBaloT - pearmpyeT Ha UMMyMbCHble nomexu. A
NHOrOa 3reKTPUKM NPOCTO 3amblkatoT Lenb B 06xog Y30, utobbl y XkunbLoB "ronoea He 6onena".

Bce upmeHHble u3genusa COOTBETCTBYIOT MexayHapoaHbiM cTaHgaptam MOK (MexgyHapogHas anekTpo-
TexHnyeckast komuccust) 61008 (Ha ocHoBe ero paspabotraH Haw [OCT P 51326.1-99 "Beiknioyartenu
aBTOMaTuyeckue, ynpaensemble AuddepeHumanbHbIM TOKOM, ObITOBOrO M aHamnormyHoro HasHaveHus 6e3
BCTPOEHHON 3awmnTbl oT cBepxTokoB") 1 MOK 61009 (TOCT P 51327.1-99 "BblknioyaTenu asToMaTuyeckue,
ynpaensemMble auddepeHLmanbHbiM TOKOM, ObITOBOrO M aHanorMyHoro HasHayeHust Co BCTPOEHHOW 3aliMTOW OT
ceepxTokoB"). Y30, BbiNyckaemble MO MNepBOMY CTaHAapTy, nNpedHasHayeHbl AnS  3aWuTbl  TOMbKO  OT
AnddepeHumansHoro Toka, No BTOPOMY - ele U OT TOKOB KOPOTKOro 3aMblkaHus u neperpyskn. CtaHpapThbl
BBefeHbl B genctaure ¢ 1 nons 2000 roga umeHHo ansa nmnoptHbIX Y30.

CKOJIbKO UX HY>KHO?

Ha HawemMm pblHKe camble xopoBble Y30 - ¢ HOMMHanbHbIM OTKMYawum anddepeHumnansHeiM Tokom 30 MA.
Takne Y30 npegHasHadeHbl A 3alWKThl YeroBeka OT NopaXeHUs TOKoM. X KonmMyecTBo B KBapTupe (KoTTeake)
onpegensieTcsl NPOEKTOM SMEKTPOYCTaHOBKM, KOTOPLIN AenaeT cneumanuct. MoxHO ckasaTtb, YTO B OQHOKOMHATHOM
KBapTMpe OOMKHO OblTb Kak MWHUMYM OZHO TpuguatumunnuvamnepHoe Y30, MakcumMym -.0€e3 orpaHuveHus,
Hanpumep, ecTb rpynna ocseleHus (TO eCTb rpynnoBas 3nekTpuyeckass uUenb CO CBETWMbHMKaMW), Fpyrna
po3eToK, rpynna cTupanbHOW MawwHbl W T. A. Tak BOT, Ha Trpynny OCBELEHUS MOXHO MOCTaBUTb
TpuguatumunnuamnepHoe Y30, a Ha ABe NOoCnefHue - HYXXHO CTaBuTb. MpuyemM TyT He NPOXOAUTAPUHLUMI "fyyLue
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ONeKTPOHHbLIN XypHan “A anekTpuk!”

mMeHbLe Y30, ga ¢ 6onbwnm (4em 30 MA) HOMUHaMbHBIM OTKIOYaLWMM anddepeHLmnanbHbIM TOKOM": ecriv 3To
3HaJYeHWe NOBbICUTb, TO XKU3Hb YeroBeka yxxe He byaeT 3alyumeHa.

Tenepb BO3bMEM 3reKTPOYCTAHOBKY YeTblpexXKOMHaTHOW keBapTupbl (nnowagbs 110 m2.). B atom cnyvae
npegycMoTpeHbl 15 rpynn po3eTok. OTW rpynnbl 3awmweHbl NATbio TpuguatummnnamnepnsivH Y30. Ewe ogHo
Takoe e Y30 - Ha Tpu rpynnbl ocseleHus, ogHn Y30 - Ha rpynny, K KOTOpPOn NogkntoveHa anekTponnmTa, 1 OgHO
Y30 - Ha rpynny, K KOTOPOW NOAKMOYEH areKkTpoBoAoHarpesatenb. MNpuyemM MOXHO MPUMEHSTb YeTbIPEXMONOCHbIE
TpexdasHblie Y30 BMecTo ABYXNOMOCHLIX 04HOMa3HbIX.

Ho TyT Hago nosAcHuTb. CyllecTBYOT oaHOMasHble U TpexdasHble anekTpuyeckue uenu. MNpuyem ogHodasHble
npumeHsaoTca B 99,9% cnyyaeB - K HAM NoAko4aeTca BCe anekTpobbiToBoe obopyaoBaHMe MOLLHOCTLO o 3,5
kBT, HanpsbkeHnem 220 B. Ho ecTb npubopbl 6onee MOLHbIE: B KOTTEO4KE, HAanpumep, MOXET CTOATb NOrPy>KHON
Hacoc unu TpexdasHbld 3MeKTpoaBUraTtenb HarpeBaTenb ANA CayHbl, HEKOTOpPblE 3MEKTPOBOgOHarpeBaTenm u
nNuTbl. Tak BOT, OHW TpebyloT nogkrnoveHns K TpexdasHon uenu. [na 3awmtel ogHodasHbIX Lenen B TpexdgasHon
3NEKTPOYCTAHOBKE MOXHO MPUMEHSITb U 2-NOMIOCHbIE, U 4-nontocHble Y30. A onsa Tpex gasHblX uenen - TonbKo 4-
MOMoCHbIE.

Kpome Toro, ectb 6onee vysctBuUTENbHbIE Y30 C HOMUHAmNbHLIM OTKMOYaLWmMM guddepeHumansHbiM Tokom 10
MA. OHM NPUMEHSIOTCS Torda, Korga HYXXHO 3aluMTUTb OOUH 3reKTponpubop, Hanpumep, CTUpanbHY MalluHy.
Beab cTvpanbHaa mMalivHa ycTaHasnuBaeTcd B 0COB0 ONacHOM MOMELLEHUN C TOYKU 3PEHUSA MOpaKEHUsS TOKOM:
3[eCb 1 TOKOMPOBOASLLME MOSbl, U MOBbIWEHHAs BNaXHOCTb, U COeAUHEHHbIE C 3eMnen Tpybonposoakl. Tak BOT,
4YTOObI NOBLICUTL YPOBEHL BE3onacHOCTU, NPUMEHSIT AecAaTumunnamnepHsle Y30. Ho oHu He moryT paboTatb
Ha rpynny anekTpornpueMHUKOB (Hanpumep, Ha rpynny po3eTtok). bonee Toro, 6biBanu cnydau. korga ato Y30
OTKMYano MUCrpaBHy CTUpanbHYO MaluHy. [1oaToMy npuxoguTcsa nHorga ctaBuTb Ha ctupansHyto Y30 Ha 30
MA.

A BOT XOonoawrnbHUK W KOMMblOTEP He Tpebyetca 3sawmwarte 10-munnuamnepHoim Y30, goctatouHo 30-
MUANUMaMNepHOro, 3alluuiatollero rpynny pos3eTok. MeHble pacnpoctpaHeHbl Y30 ¢ HOMWHanbHbIM
oTKNoYaLWwmm anddepeHumnansHbiM TokoM 300 MA. Takoe Y30 cTtaBaT "Ha Bxoge" anekTponpoBoak/ B 4OM vUnn
KBapTUpY, U NpegHa3Ha4YeHo OHO ANs KOHTPONs 3a Bcen udonsauuen kotregxka (ksaptupbl). 3tm Y30 AomkHbl 6bITb
CENeKTUBHbLIMMU.

noaxoauTt nn "nux" y3o K "HALLUM™ CETAM?

Pacckaxem Takon crnyyan. B opgHom koTTegxe puvpma nocTtaBuna pacnpegenurensHoe YCTPOUCTBO C
cenektmBHbiM Y30 dupmbl "MepneH XKepeH" Ha 300 mA. Bckope 3BoHUT 3aka3unk: Y30 noCTosiHHO oTKntovaeTcs!
Ha cupme nepenyranuck: Begb ecnun Takoe Y30 cpabaTbiBaeT, 3HA4UT, B JOME YTO-TO He Tak, U OH MOXeT
3aropeTbcs. lpuexann ¢ MOHTaXKHWKOM Ha MecCTO. 3aka3uuKk pacckasasn, YTO MECTHble 3MeKTpukM (KoTopble
CMOHTUPOBanu Tam 3MeKTponpoBoAKy) npuedxanu, cMotpenu, pyranv ato Y30, Mor, He NOAXOAUT OHO AMS Halmnx
ceTel - OYeHb YYBCTBUTENbHO. ONEKTPUKM Aaxe cocefHue AoMa MNPOoBepAnuv - BAPYr OHW BNUAT Ha ato Y30
cBovMK umnynbcamu. lNMpuyem B OOHOM M3 AOMOB OBHApYXWnW, YTO KOHTaKTbl anekTpokoTna "nogropenu”. A
pewwmvnn, 4to 3TO M eCTb NpuuMHa OTKMYeHua "dyecteButenobHoro" Y30. Cneumanuctam 370 06bACHEHMe
nokasarnocb, MSrko roBopsi, HeBepHblM. VI OHW HalnM UCTUHHYIO NpudnHy oTkmoYeHns Y30. Okasanocb, 4YTo Y
3aKa34uka anekTpokoTen 6bin NOAKMYEH HenpasunbHO. Bece ucnpaemnu, 6onblue 3akasvymk He 3BOHUI.

Tak 4TO MOXHO CKa3aTb COBEPLUEHHO OTBETCTBEHHO, YTO MMMOPTHble Y30 BLICOKOro KayecTBa MPeEKpPacHO
noaxoaaT Ans Hawen "guKon" aneKTpoceTw.

UcTouHuk nncpopmaumm: http://www.material.ru/
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ONeKTPOHHbLIN XypHan “A anekTpuk!”

Bce nipo ocBelenue

CBeToaAuoabI

B nocnepgHvie rogbl Mbl cTany CBUAETENAMM B3PbIBHOTO pa3BUTMS elle OAHOW 06nacTy TeXHUKU, OCHOBaHHOW Ha
hbu3vKke MONynNpPOBOAHMKOB, — ONTOANEKTPOHUKU. [lpexxae Bcero 9T0 NPOSIBASIETCA B CTPEMUTENIbHOM
COBEpLUEHCTBOBaHUM CBETOAMOAOB — 3aMeyaTerbHbIX MOMynpoBOAHUKOBbLIX MCTOYHUKOB CBETa, KOTOPbIe C BbICOKOM
BEPOSATHOCTLIO B Brivkaiilem 6yaywem npeobpassaT MUP MCKYCCTBEHHOTO OCBELLEHUS.

I/I306peTeHMe TpaH3UCTOpPa, nocrnegoBaBllee 3a 3TUM CO3daHMe KoMMbrTepa U JanbHenwee 6ypHoe passutne
I'IOJ'IyI'IpOBOp.HI/IKOBOIZ QNEKTPOHUKMN, BbIYUCTTUTENBHON TEXHUKN U MHCbOpMaLLMOHHbIX TEXHOMOrMM okasano roomagHoe
BMNMsiHNE Ha Bce 6e3 NCKMYeHUs 0bnacTi YenoBeyeckon AeaTensHOCTH.
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Puc. 1. Ceemosasi omdayda pasnu4HbIx murnoe ceemoouodos 8 cpasHeHuUU ¢ Opy2umMu UCMOYHUKaMU ceema.

CeeTtoguogbl, unu ceeTomsnyyawowme auogbl (B aHrnuinckom BapuaHTe LED — light emitting diodes) xopowuo
N3BECTHbI KaXX4OMY Kak MUHMATIOPHbIE MHANKATOPLI (0OLIYHO KpacHOro MInu 3ereHoro LgeTa), NpMMeHsieMble B ayano—
N BMAeoannapaTtype 1 B GbITOBOM TeXHUKE. YTOObI MOHATL, MOYEMY 3TUM MarneHbKUM «OroHbkam» npopoyaTt GonbLioe
Oyayuiee, paccMoTpum nogpobHee WX YCTPOWCTBO, XapaKTePWUCTUMKWU, MPUHLMNbLI paboTbl U UCTOPUIO cOo3daHus u
pasBuTUA.

Mpexae Bcero, cBeTOAMO4 — 3TO MONYNPOBOAHWUKOBLIA AMO4, TO €CTb MO CyTW Aena p-n-nepexoq. HanomHum, 4to p-
N-Nepexon — 3TO «KUPMUYMK» MOMYNPOBOLHMKOBOW SNMEKTPOHHOW TEXHUKW, NPEACTaBNSAOWMNA COeANHEHHbIE BMECTE
ABa Kycka MnosnynpoBOAHMKA C pasHbIMU TUNaMu NPOBOANMOCTM (OAMH C N3BbLITKOM 3NIEKTPOHOB — «N-TWUM», BTOPOW C
N30bITKOM ObIPOK — «p-TUM»). Ecnn K p-n nepexogy NpUNoXnuTb «NpsiMoe CMELLEHNE», T. €. NOACOEeANHUTb UCTOYHUK
3NEKTPUYECKOro TOoKa MMCOM K p-4acTh, TO 4yepe3 Hero noTteyer Tok. COBPEMEHHblE TEXHOMOrMM MNO3BOMSIOT
co3faBaTb MHTErparbHble CXEMbl, COAEpXKalLlne OrpOMHOE KONMMYECTBO p-n MEPEXOAO0B HA OOHOM KpucTanne; Tak, B
npoeccope Pentium-IV nx konnyecteo nsamepsaeTcs gecstkamm MUNINOHOB.

Hac vHTepecyeT TO, 4TO MPOUCXOAUT NOCMe TOro, Kak Yepes NpsiMO CMELLLEHHbIA p-n Nepexoq nowlen ToK, a MMEeHHO
MOMEHT peKoMOMHAUMM HOCUTENEWN SrEKTPUYECKOro 3apsga — 9JMeKTPOHOB W AbIpOK, Korga WMetowue
oTpyUaTeNbHbIA 3apsg 3NEeKTPOHbl «HAXOASAT MPUCTAHMULLE» B MOMOXUTENBHO 3apSPKEHHbIX MOHAX KPUCTamnnn4eckomn
peLleTkn nonynpoBogHuka. OkasbiBaeTcs, YTO Takasi pekoMbuHauusa MoXXeT ObITb U3nyvaTenbHOW, Npyu 3TOM B MOMEHT
BCTPEYM 3NEKTpOHa W [ObIpKM BbIOENsieTCs 3SHeprusi B BuAEe W3NyvYeHUss KBaHTa cBeTa — oToHa. B cnyvae
6e3bl3nyyaTenbHON pekoMBUHaLMKN SHeprus pacxodyeTcs Ha HarpeB BellecTBa. B npupoge cyliecTByeT kak MUHUMYM
5 BMOOB um3ny4yaTenbHOW pekoMOMHauMM HocuTenewn 3apsidoB, B TOM 4ucie Tak HasbiBaemas MpsiMO30HHas
pekombuHaums. Bnepeble 310 siBneHue B ganekve 20-e rogbl nccnegosan O. B. Jloces, HabniogasLniA’ cBeYeHNE
KpucTtannoB kapbopyHaa (kapbug kpemHus SiC). [Ons GonblUMHCTBA NONYNPOBOAHWUKOBbLIX AWOAOB 3TO SIBIEHWE —
NpocTo «MNOBGOYHLIN 3hPeKT», HE MMELIUA MpPaKTUYECKOro CMbicna. [ns cBeTogMogoB XXe u3ny4aterbHas
pekombuHaLmsa — puamyeckasi oOcCHoBa Ux paboTbl.
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MepBble UMetoLLMe NPOMLILLNIEHHOE 3Ha4YeHne cBeToaMonbl Obinv co3faHbl Ha ocHoBe cTpykTyp GaAsP/GaP Hukom
XonoHbsikoMm (CLUA). Momumo Hux B 60-e rogbl 6binv co3gaHbl ceeToamoabl U3 GaP ¢ KpacHbIM U KeNTOo-3eMeHbIM
cBeYyeHneM. BHeLLHWIA KBaHTOBbLIN BbIXO4 (OTHOLUEHME YMcna M3NYyYeHHbIX CBETOAMOAOM (POTOHOB K obLiemy uucny
NnepeHeceHHbIX Yepes3 p-n-nepexon areMeHTapHbIX 3apsgoB) 6bin He Gonee 0,1%. [OnNuHa BOMHbLI U3MNYyYeHUs] 3TUX
npubopoB Haxogunacb B npegenax 500-600 HM - obnacTn HaMBbICLLEN YyBCTBUTENBLHOCTM YENTOBEYECKOro rnasa, -
MO3TOMY SIPKOCTb WX >KENTO-3erIeHOro M3nyyeHusi Obina JocTaTovyHoW Ans uenen uHauvkaumm. CeBeToBasi oThauda
CBETOAMOO0B MpU 3TOM cocTaensina npubnusmtensHo 1-2 Jiv/BT.

Puc. 2. Tpu criocoba nony4ums 6esbil ceem

KPACH I

KpacHbili + cuHull + 3eneHbili cgeemodOuodsl. [JuHamudeckasi Hacmpolika usemos. OmrnudHas usemornepedaya.
Lupoyaliwas 2amma 803MOXKHbIX U8EMO8

< o

BosmoxxHa Hacmpolika 6enozo ysema riymem riodbopa siromuHogpopa. OmnudHas ugemornepedada. YO-ceemodouod +

RGB-nromuHogpop

Camebili npocmolti u Gewiesbiti criocob. Xopowas ysemoriepedaya. CuHul ceemoouod + xesnmbil TFOMUHOGDOP

[anbHeliwee coBepLUeHCTBOBaHNE CBETOAMOAOB MPOXOAMIO MO ABYM HanpaBreHUsiM — YyBenn4eHne BHELLUHEro
KBAHTOBOIO BbIXO4aA W pacluMpeHue criekTpa usnyveHusi. Benuk Bknag B 3Ty paboTy COBETCKUX YYEHbIX, B YACTHOCTU
XK. N. AndepoBa ¢ coTpygHukamu, ewe B 70-e rogbl pa3paboTaBlUMX Tak HasblBaeMble MHOrONpPOXOAHLIE OBOWHbIE
reTepoCTPYKTYpbl, MO3BONINBLUNE 3HAYNTENBbHO YBENMNYNTL BHELLHWIA KBAHTOBbLIV BbIXO4 32 CYET OrpaHU4eHNst akTMBHON
obnacTtu pekombuHaumn. Micnonb3oBannck reTepoCTpyKTypbl HA OCHOBE apCeHnA0B rannms-antoMUHKS, Npy 3TOM Oblif
OOCTUrHYT BHELLHWUA KBAHTOBbIM BbIXOA A0 15 Ans KpacHoWM YacTu cnektpa (ceetoBas otdaya go 10 JIw/BT) n 6onee
30% — ans nHdpakpacHon. MNokasateneH dakT npucyxaennsi XKXopecy MeaHosuvy AndepoBy HobeneBckor npemun
B 2000 rogy, korga ctanu o4eBUMOHbIMU BaXKHOCTb M OFPOMHOE 3Ha4YeHue ero paboT Anst pasBUTUS HayKU U TEXHMKN.
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WccnegoBaHns ApyrMx reTepocTpykTyp MPUBENU K CO3daHuio 3MEKTUBHBIX CBETOOMOAOB, M3Ny4aloWmx B ApYyrux
obnacTax cnektpa. Tak, cBeToanoabl Ha OCHOBe hochMA0B antoMUHUA-rannusa-nHamsa (paspabotka komnaHnmn Hewlett
Packard) nanyyanu KpacHO-opaHXeBbIi, XenTbl N XXenTo-3eneHbli ceeT. OHM umenu ceetoByto otgadvy ao 30 Jiv/BT
(1 BHeLwHU KBaHTOBLIN BbIXoA 00 55%), NpeBocxodsa namnbl HakanusaHus. MNpu aToMm HeobxoauMOo NoHMMAaTb, YTO, B
OTnMYMe OT Nnamn HakanuMBaHus, CBETOAMOAbl M3Ny4alT CBET B OTHOCUTENbHO Y3KOM MOMoce CchnekTpa, LMpuHa
kotopon coctasnser 20-50 HM. OHM 3aHUMaIOT MPOMEXYTOYHOE MOMOXEHUE Mexay rasepamMu, CBEeT KOTOPbIX
MOHOXPOMaTU4eH (M3ry4yeHne Co CTPOro onpeaeneHHon ANVHON BOMHbI), U NaMnaMu pasfinyHblX TUMNOB, U3MyYaroLwnx
Genbini cBeT (CMeCb W3My4YeHUN pasnUyHbIX ChnekTpoB). MHorga Takoe «y3KOMNOMOCHOe» WU3ryyYyeHue HasbiBaloT
«KBa3MMOHOXpoMaTM4eCKMMy. Kak NCTOYHMKM «LBETHOrO» CBEeTa CBETOAMOAbl AaBHO OOOrHanu namrbl HaKanmBaHWs
CO cBeTOhUNbTPaMm.

Tak, cBeToBas oTAava namnbl HakanMBaHUsA C KpacHbIM CBeTOUNbLTPOM cocTaenseT Bcero 3 JIM/BT, B TO Bpems Kak
KpacHble cBeToamoabl cerogHsa patoT 30 JIM/BT u 6onee. Hanpumep, Hosenwune npmbopsbl Luxeon npoussoacTea
amepukaHckon komnaHum Lumileds obecneumBatot 50 JIM/BT ansa kpacHom n gaxe 65 JIM/BT ana opaHxeBo-KpacHowm
YyacTu cnekrtpa (wWww.luxeon.com). Bnpoyem, n 310 He pekopa — AN XKEeNTo-OpaHXeBbIX cBeToanoaos nnaHka 100
JIM/BT yxe B3aTa. Ha puc. 1. npeacrtaeBneHa ceBeToBas oTAaya pasfnuU4HbIX TUMNOB CBETOAMOOOB B CpPaBHEHUN C
OPYrMMU UCTOYHMKaMM CBETA.

Jonroe Bpems passBuTMe CBETOANOAOB CAEPKMBANOCL OTCYTCTBMEM NPUBOPOB, U3NyYalLwWwmux B CUHEM AManasoHe. Ty
npobremMy peLwnn Heckonbko net Hasag L. Hakamypa ns komnaHum Nichia Chemical ¢ noMOLLbIo reTepoCTpyKTypbl Ha
ocHoBe HuTpuaa nHams-rannmsa InGaN.

B cuHe-3eneHon obnactn cnektpa yganocb A0OUTbCS BHELLHEro KBaHTOBOro Bbixoga Ao 20% w BANOTHYHO
NpUGNN3NTLCS NO 3PEKTUBHOCTH K NMIOMUHECLEHTHBIM Namnam (ceetoBas otaada 60-80 JIv/BT).

N3o6peTeHne CMHUX CBETOAMOAOB 3aMKHyno «RGB-kpyr»: Tenepb CTano BO3MOXHbIM MonyyeHve no6oro Lserta, B
TOM uucrie noboro oTTeHka 6enoro LBeTa NPOCTbIM CMeLIeHneM LBeToB. Npu 3ToOM MOryT GbiTb MCMOMb30BaHbI Kak
OTAENbHbIE CBETOAMOAbI Pa3sHbIX LBETOB, Tak W TPexKpUcTamnbHble CBETOAMOAbl, O6beauHAIoLMe KpucTanmbl
KPaCHOTO, CUHEro 1 3eMEHOr0 CBEYEHMSI B OQHOM Koprnyce.

Ecnu cuHmin cBeTtoguoa NOKPbITb CreunanbHbIM KeNTbiM  MIOMUHOOPOM, Mbl nonyuum Oenbin ceeT. Benble
cBeToaMoabl HAMHOrO AeLleBne TpexXKpucTanbHbIX, 06ragaloT XopoLlen usetonepeaayen, a no cBeTosomn otaade (4o
30 JIM/BT) oHM yxxe oGorHanu namnbl HakanMeBaHus (<KMUPOBbLIE pPekopabl» SAPKOCTU, MOLLHOCTM U 3dEKTUBHOCTY,
Moxoxe, Hayanu cbinaTbCsd, Kak U3 pora u3obunus; Ha nocnegHewn Lightfair-2002 Lumileds Lighting nokasana 6enbin
Luxeon mouwHocTbto 5 BT ¢ notokom 120 Jim). Ewe ogmH metog — BO30YyXaeHWE TPEXCOWHOro ritoMuMHodhopa
CBETOAMOOOM YNbTPachMONeToOBOro CrneKkTpa Mo aHarormmM C KMHeCKOMNoM LBeTHoro tenesusopa (Y®-ceetoguon B
OaHHOM CriyyYae «3aMeHSIeT» 3MNEKTPOHHYIO MyLLKY KMHeckona).

Kpuctann ceetogMoga — MpakTUYECKM TOYEYHbI WCTOYHUK CBeTa, MNO3TOMY KOpryc MOXeT ObiTb O4YeHb
MUHMaTIOPHBbIM. KOHCTpyKUMst Kopnyca cBeToguoda AOrmxHa obecneynTb MUHWManbHble MOTEepU U3MNyYeHUs npu
BblIXOO€ BO BHELUHIO cpedy U (hoKycupoBaHMe CBeTa B 3aJaHHOM TenecHoM yrre. Kpome Toro, AomkeH ObiTb
obecneyeH adhpeKkTUBHBIN OTBOA Tenna oT kpuctanna. Camasa pacnpocTpaHeHHas KOHCTPyKuusi cBetoguvoga —
TPaAULMOHHBIN SMUMNUMETPOBLIA Kopnyc (puc. 3, BBepxy). KoHeYHo, 3TO He eOWHCTBEHHbLIN BapuaHT “yrnakoBku”
Kpuctanna. Hanpumep, Ans CBEpPXbSApPKUX CBETOAMOOOB, pacyUTaHHbIX Ha Bonbline Toku, TpebyeTcss MacCKBHBLIN
TennooTeoA (puc. 3, BHU3Y).
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Jlyywe BCero KHUrM YMTaTb He COrHyBLUUCb Y MOHUTOPA,
a nexa Ha noo6umom amBaHe!
"3onoTas Konnekuua 3fnekTpoTexHM4eckou nurtepaTtypbl”

TToapobHbre aHHOTaUMM Ha 200 KHUM 311eKTPOTEXHUYECKOU TEMATUKU.
YeTbIpHaALAGTL TeMaTUYECKUX pasfAesios: HOBUHKWU, MONYNspHbIe, y4ebHUKM,
NpOeKTUpOBAHUE 3/1eKTPOO6OPYAOBAHUA U CUCTEM INEeKTPOCHABXeHUs, HOpPMbI U Npasmna,
MOHTAX, IKCMITyaTaumsa, CNPaBOYHUKM, CETU U CUCTeMbI, SHeprocbepexeHue, OXpaHa TpyAaa,
peneiiHas 3awmTa, TPAHCMOPT, KNACCUKA.

TTocTosHHbIe ob6HOBNEeHUus Bcex pasaenos! YaobHasa cuctema nowuckal

¥Yi3uaTs noapoodoHee!
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Honempysuns capmoduoda “Liessn’
upny Lumileds Lighting

MpenmyLecTBa cBETOANOAOB

Kpome BbICOKOM CBETOBOW OTAA4YM, Marioro 3HeprornoTpebreHnss M BO3MOXHOCTM MonydeHus no6oro LBeTta
U3nyyeHusi, cBeToanoabl 06MnaaatoT LenbIM PAaoM APYrMX 3amMmevaTterbHbIX CBOMCTB.

OTcyTCTBME HWTM Hakana Gnarogaps HeTemnnoBOM  MpuUpode  M3MyyeHus CBeToaMOAoB  oGycrioBnvBaeT
(haHTacTUYeCKuin Cpok Cryxobl. Mpon3BoanTENU CBETOAMOAOB AEKNapUPYOT CPoK cry6bl Ao 100 ThicAY Yacos, Unu
11 neT HenpepbiBHOW pPaBoTbl, — CPOK, CPaBHUMbIA C XXM3HEHHbIM LIMKIIOM MHOTUMX OCBETUTESIbHbIX YCTAaHOBOK.
OTCyTCTBME CTEKNSIHHOM KONGbI OnpeaensieT 04eHb BbICOKYI0 MEXaHUYECKYI MPOYHOCTb U HafeXHOCTb.

Marnoe TennoBblAENEHNE U HU3KOE MUTAlOLLEe HamnpsKeHUe rapaHTUMPYKOT BbICOKUA YpoBeHb OGesonacHocTW, a
6e3bIHepLUMOHHOCTb AenaeT CBeTOANOAbI HE3aMEHUMbIMW, KOrA4a HYXXHO BblCOKOe ObiCTpogencTeue (Hampumep, Ans
CTOMN-CUrHanos).

CBepXMUHUATIOPHOCTb U BCTPOEHHOE CBeTopacrnpeaerieHne onpeaensioT Apyrie, He MEHEe BaXkHble [JOCTOMHCTEA.
CgeToBble NpuBOpbLI Ha OCHOBE CBETOAMOAOB OKa3blBAKOTCA HEOXWAAHHO KOMMAaKTHLIMM, “MNOCKUMU U YNOGHLIMU B
yCTaHOBKe.
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CBeToTexHU4eckme XapPaKTepucTukun

OO6bI4YHO B CNpaBOYHLIX AaHHbIX YKa3blBAeTCs OCeBasi cuna cBeTa lo ceeTogmMona B MUNMMKaHgennax ans sagaHHoro
3HayeHns1 NpsiMoro Toka Jnp. [ns COBpEMEHHbIX CBEPXbSPKUX CBETOAMOOO0B 3HayeHue lo konebneTtcs B npegenax
200-5000 MK (3oech peyb MAET O cTaHOAPTHbLIX 5 MUNNMMETPOBLIX cBeToAMoaax, Ans npubopoB GonbLlero pasmepa
NPsIMO TOK MOXET U3MEPSITLCA COTHAMU MUMMMaMIep 1 Aaxe aMmnepamu, a cuna cBeta — fecaTkamu KaHgenn).

Xapaktep cBeTopacnpeaerneHus onpeaensercsa yrnomM manydexdnsa 2 0,5. ECTeCTBEHHO, YeM MEHbLLE Yromn UanyyYeHns,
TeMm Gonbllie oceBas cuna ceeTa npy TOM e CBETOBOM MoToke. OBbIYHO YKa3biBaAOTCA TakKe LIBET CBEYEHUS U AnuHa
BOMHbI U3MYyYeHUs.

LieeToBas TemnepaTypa W o0OWMA WHOEKC LUBeTonepedayn BecbMa akTyanbHbl Anst 6enbix CBETOAMOOOB,
npuMeHaeMblxX B Lensax ocsewleHus. MNpoussogutenn geknapupytoT Ra go 75-85 (xopowas usetonepegaya). Euwe
NyYLWNX pesynbTaToB MOXHO A0OUTLCH, «CMHTE3UpYs» Benbli UBET NyTeM CMEeLUeHMsT HECKOMbKUX LiBETOB; Npu 3TOM
Genble cBeTOAMOObl MOMYT MCNONb30BaTbCst COBMECTHO C «LBETHBIMUY.

AnekTpuyeckne XxapaKTepUCTUKM

SneKTqueCKme XapakTepucTtukn ceetogmnonoB OYeHb BaXHbl NO ABYM MNMpUYUHaM. BO—I'IepBbIX, cBeToaunon OornKeH
pa6OTaTb B NpaBuIibHOM peXuwme, YTOObI NONTHOCTLIO peanun3oBaTb cBon pecypcC; BO-BTOPbIX, APKOCTbIHO CBETOOMOO0B
MOXHO Nerko ynpasliAaTb, a €Clin NPpUMeHATb CMeLleHne LBEeTOB, TakKUM Xe JNerkum CTaHOBUTCA ynpaBlieHUe LBETOM
an6opa, B COCTaB KOTOPOro BXoAAT cBeToaAMoAbl pa3HbIX LBETOB.
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Puc. 4. Bonibm-amnepHbili xapakmepucmuku ceemoouodos U 0bbi4HbIX r10s1yrnpo8odHUK08bIX AUu0do8

MonHyo nHpopMaLmio o nosegeHnn ceeToamofa AaeT ero BonbT-amnepHas xapakrtepuctuka (BAX), nosTopstoLlas
no ¢opme BAX 06bl4HOrO kpeMHueBoro auoga. (Puc. 4.) B cnyyae obpaTHOro BKIHOYEHUS CBETOAMOOA Yepe3 Hero
npoTekaeT Marnbli TOK yTedkun loBp, cBeToamMoa Npu 3TOM He u3ny4vaeT ceeta. ObpaTHOe HanpsXeHWe, MPUNOXEHHOE K
cBeToaMOndY, He [AOIMKHO NpeBbllaTb npedenbHO AoMycTMMOro obpaTHoro HanpsbkeHust Uobp, MHaye BO3MOXEH
npobor p-n nepexona. Pabounin pexum ceBeToamModa OTpaxaeT npasasi, KpyTo yxoasuas BBepx Yactb BAX. OueHb
BaXKHO, YTOObI TOK, MPOTEKAOLLMIA Yepe3 CBETOAMOA, He NPeBbILLAn npeaenbHO AoNyCTUMbIA NpsaMon Tok | np n.a., B
NPOTUBHOM Crly4ae CBETOAMOA BbIMAET U3 CTPOS.

Toky | np cooTBeTCTBYET NpsAiMOe HanpshxeHne Unp.

CeeToamoabl JonyckaeTcs «3anuTbliBaTb» B UMMYNLCHOM PeXuMMe, Npu 3TOM UMMYMbCHBIA TOK, NpoTeKalLwmin Yepes
npubop, MOXeT ObITb BbILLE, YEM 3HAYEHMS NOCTOAHHOrO Toka (8o 150 MA npu gnutensHocT uMnynbcoB 100 MKC 1
yactoTe mmnynbcoB 1 kly). [na ynpaBneHuss SIPKOCTbIO CBETOAMOOOB (M LBETOM, B Crydae CMELUEHWUs) LIBETOB)
ncnonb3yeTcsa LWUMPOTHO-MMMyNbcHas moaynaumsa (LUMM) — meToa, oveHb pacnpOCTpaHeHHbIi B COBPEMEHHOM
3NEKTPOHMKE. JTO NO3BONSAET CO34aBaTb KOHTPOMNEPb C BO3MOXKHOCTLIO MNAaBHOMO U3MEHEHUS APKOCTU (GUMMEDDI) 1
uBeTa (KonopyenHoKepbl).
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I1pocn=|e JKCnepnMmeHTbl CO cBeToAMoOO4aMU

Korga Y MeHA B pyKax BhnepBble NOABUIICA CBeToAMNO4, MHE 3aXOTesloCb Cpady NOAKIMHYNUTb ero K 6aTapel71|<e, 4YTOObI
yBMOETb, Kak OH CBETUT. OgHako TOopOonnUTLCA He cnepnyet. B OTiinHune oT MMHMaTIOpHOVI namMmnbl HakanmMBaHUA OT
KapMaHHOro Ct)OHapﬂ, cBeToaunoa He Tepnut nogo6bHoro OﬁpGLIJ.GHMFl N MOXEeT CropeTb.

[eno B ToM, 4YTO cBETOAMOA AOMMKEH NUTATLCA OT UCTOYHMKA CTabUNM3NPOBAHHOMO TOKa; TUNOBOE 3HAYeHWe Toka —
20 MA, pabounin guanasoH 100-40 mA. loaTomy Ans nutaHus ceBetToamoda oT Oartapeikm Heobxoaum racswmin
pe3nctop (cxema A ). 3Haa XxapaKkTepuUcTMKM CBeToAMOLa U HanpshkeHne GaTapenku, ¢ NOMOLLb0 3akoHa OMa MOXHO
nerko noAacyuTaTtb, Kakoe ConpoTUBEHWE AOMKEH UMETb racsawmi pesnctop. Micxoga ns BAX BugHo, 4To Ans pasHbIX
TMNoB ceeToamnonos npu Toke 20 MA Mbl UMeeM pasHoe nageHue HanpsbkeHus: 2 B ana ctpyktypbl AlGalnP, 4 B ans
InGaN. [ns 6atapeikn 9 B Ha racdwem pesuctope OOMKHO B NepBOM crnyvae «ynactb» 7 B, yto npu 20 mMA
Npou3onaeT npu 3HayYeHun conpoTtuereHus pesuctopa B 7 B / 20 mA=350 Om. Bo BTOpoM crny4dae umeewM,
COOTBETCTBEHHO, 5 B / 20 MA=250 Om.

MocnepoBaTtenbHoe BKkN4YeHue C[,
CeeToamoabl MOXHO erko o6beAuHATL B NocnegoBaTterbHble Lenodkn (cxema b).
Ona ysenuyeHns HagexHocTn uenecoobpasHo nocneaoBaTteribHo - napannensHoe BKIYeHne CBETOANO0A0B.
A Kak nuTaTb OT UCTOYHUKA NepeMeHHOro Toka? Cxembl NUTaHUs OT ceTn NepeMeHHoro HanpshkeHusa 12 B (cxema B).

Cnepyet oTMeTUTb, YTO MpU NUTaHUM OT ceTu 4Yactoton 50 Iy moxeT HabnwgaTbCss yTOMUTENbHOE AnA rnas
MepLaHue.

MpuBeaeHHbIE NPOCTENLUNE CXEeMbl CryXaT ANsA WNMOCTpaLunM MPUHLMNOB BKIIOYEHUA CBETOAMOAO0B, XOTA U
MPUMEHAIOTCA B HEKOTOPbIX YcTaHoBKax. CneuuwanbHO paspaboTaHHble WCTOYHMKM nuTaHua obecneynBaloT
ONTUMarbHbI PEXUM paBoTbl CBETOAMOAO0B, BKMHOYAIOT LieNy SNEeKTPOHHON CTabunusaLmm HamnpshkeHus 1 3aluTbl oT
neperpysokx.

Oreue A Lreses §

CBeToBble Nnpubopbl Ha ocHoBe C[]

CeeTogmnogHasi a3kCnaHcMs B CBETOTEXHMKY Hayanacb CO CBETOCWUIHarbHbIX MPUOOPOB, M3HAYarbHO OCHOBAHHbLIX Ha
NPUMEHEHUN LBETHOro ceeTa. 3[4ecb MNpeuMyllecTBa CBETOAMOAOB OCOOEHHO ouveBMAHblI. Hanpumep, namna Ha
ocHoBe ceeToamonoB AllnGaP kpacHoro useTa manydeHus notpebnser B 100 pa3 (!) MeHblue 3NEeKTPO3IHeprun u
cnyxut B 100 pa3s (!) ponblle, 4yem obecneymBaroias aHanorMyHbin 3hdekT namna HakanuMBaHWs C KpacHbIM
CBETOUNBLTPOM.

CeeTodhopbl, aBTOMOBUNBbHbLIE CTONCUIHarnMbIl, CUrHanbl NOBOpoTa, rabapuTHble U 3arpaguTeribHble OrHU, OOPOXHbIE
3HaKW, HaBUrauMOHHbIE 3HaKkM BOAHbLIX MyTed — B 3TUX 0BMacTax CBeToAMOAbl CTPEMUTENBHO 3axBaTbiBaloT
nuaepcteo (06bem npogax Tonbko B CLUA npesbicvn nonMunnvapga AonNnapos 1 yasavmeaeTcs bbicTpee, Yem pas B
ABa roga). 3T0 U He yOMBUTENLHO: faMnbl HakanuMBaHUS B OObIYHbIX cBeTOhopax TPebyloT exerogHow 3ameHbl, a
ceeTogmogHble npubopkl cnyxat 5—-10 net, notpedbnas npu aTom B 5—10 pa3 MeHbLUE 3MEKTPOIHEPTAN: (IO . TEM Xe
aMepUKaHCKMM AaHHbIM, HOBble CBETOM(OPbI «3KOHOMAT» Kak MUHUMYM 400 mMnH kBT-4 B roa).

OcBeTUTenbHbLIe NpUGOpPHLI

Noes npamon 3ameHbl namn HakanvBaHWA Ha CBETOAMOAHblIE «aHanoru» yxe [aBHO! He BOCMPUHMMAaETCS Kak
¢haHTacTnueckas. «MNpavble 3ameHUTenn» Ha 6ase CBETOAMOMOB CO3AaHbl Kak AN HU3KOBOMNbTHBIX «ramoreHok» MR-
1"
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11 u MR-16, Tak n anga namn ¢ gpyruMmun ctaHgapTHbiMK Lokonamu. MNpouecc «3aMeHbl» BbICTpee BCEro NpoTekaeT B
«MOOBUIBHBIX» NpUNoXeHusix (poHapn aAna pasHoro poga paboT, KapMaHHble hoHapWKKU, BenocunegHble dapbl U T.
a.).

Euwe 6onee nepcnekTMBHbI CBETOAMOAHBIE MOAYIU — UCKIHOUYUTENBHbIA NO TMOKOCTN «KOHCTPYKTOP» ANS Au3anHepa,
BKIIOYaKOLWNA pa3HoobpasHble NpoCcTenLIne reoMeTpudeckne opmMbl — SIMHUK, KOMbLA, 3B8€34bl, MPSAMOYrONbHUKM.. .
Mopo6bHO pasHouBeTHbIM MnacTukoBbiM Moaynam LEGO ceeTtoanoaHblie mMoaynu nerko o6beanHsTes apyr ¢ Apyrom
N He MeHee nerko NpUcoeanHaTCa K Nobor noBepxHOCTU. Ecnu cBeToamnoabl OTKpbIBaOT HOBYHO 3py B OCBELLEHUU
BoOOLLEe, CBETOOMOAHBIE MOAYNN — GeccrnopHo, HoBas 3pa ceBeToau3anHa. OcBeTUTENbHbLIN NPUOGOP Kak aBTOHOMHOEe
YCTPOWCTBO nepecTtaeT ObITb rMaBHbIM KOMMOHEHTOM apXUTEKTYPHOIO U MHTEPLEPHOIO OCBELLEHMS; Mbl Aenaem Lwar
«Brnybb», BCTpamBasi, UHTErPUPYS CBET B pasnnyHble 06bEKTbI, U MOMy4YaeM COBEPLLUEHHO HOBYHO CTEMeHb CBOOOALI B
opMMpPOBaHMM CBETOBOW Cpedbl, BbIXOOAA Ha aHTaCTUYECKMA YPOBEHb [eTanbHOCTW, COrfacoBaHHOCTH,
ynpaBrsieMoCTu.

MHTepeCHeﬁMMe BO3MOXHOCTU OTKPbIBAKT CBETOOAUOOHbIE OCBETUTENN ON1A ONTOBOJIOKOHHbLIX CUCTEM. Wx akcnaHcum
ABHO MellaeT rpoMOo34KOCTb, LUWYMHOCTb U HEHaAEXHOCTb UCMNONb3yEeMbIX MPOEKTOPOB. CBeToaMOaHbIE OCBETUTENN HE
MMET HM OA4HOro U3 nepevyncrnieHHbIX He4oCTaTKoB, 3aTO UMEKT «KHETUMUYHO» BbICOKWI AN ONTOBONTOKOHHbIX CUCTEM
KM, a Takon HeQoCTaToK, Kak HEBLICOKUI ypOBEHb CBETOBOIO NOTOKA, NOXO0Xe, YK€ Ha4YNHaeT TepATb akTyallbHOCTb.

MpunoxeHus C[l B UHTepbepe, apxuTekType, naHawadTte

Moxanyi, camoe MHTEPECHOEe — 3TO MPOLIECC BTOPXKEHNA CBETOAMOAHBIX TEXHOMOMI B «TPaAULIMOHHOE» OCBELLIEHNE.
Hayancsa oH ¢ ycTaHOBOK, rae He TpebyeTcs BbICOKUA YPOBEHb OCBELLEHHOCTU: OEXYypPHOe N aBapunHOE OCBELLEHNe,
HOYHOE WHTEepbepHOEe OCBELLEeHNe, 3Hakm W Tabnuuky, «MapKMpPOBOYHOE» OcCBelleHue. HacbiweHHbIn uBeT
CBETOAMOOHbIX «CBETOBbLIX MapKepoB» MNO3BOMNAET WUCNONb30oBaTb CBETOAMOAbLI AONA  LBETOBOr0 30HUMPOBAHMSA
NpOCTpaHCTBa, CO34aHus LBETOBbIX akueHToB. CoveTaHne CBETOMPO3payHbIX KOHCTPYKLUA (OKHA, CTEHOBbLIE NaHenw,
CTeknsgHHas mebenb) ¢ MMOKUMKU FIMHEWHLIMX CBETOAUOAHLIMM MOAYNSAMW MO3BOMNSET CO3faBaTb CBETAWMECs Wt
MeHsiowne uset  Gopmbl.  [lpyMeHeHWe  CBEPXMUHMATIOPHBLIX  WUCTOMHWKOB CBeTa NO3BONSAeT  co3gaTb
«anbTepHaTMBHbIE» SIPKME CBETOBbIe 0bpasbl AN NPUBLIYHBIX NPeAMEeToB UHTepbepa. C poCTOM CBETOBOW OTAauM U
yaelleBrneHnem npnbopoB CBETOANOAHAS «3KCMAHCUA» PacnpoCTPaHSAETCs He TONbLKO Ha fokanbHoe, HO U Ha obuee
OCBeLLeHNe, B KOTOPOM NMONPYIOLLLEE NOMOXEHNE MOKa 3aHNMAlOT TPaAULMOHHbBIE U rarnoreHHble namnbl HakanumBaHus
(kunble nomeLLeHns) U NIOMUHECLIEHTHbIE NaMrbl (OPUCHbIE NOMELLEHUS).

B HacToslee Bpems CyLWecTBYeT psf «3KCNEepUMMEHTarbHbIX» YCTAHOBOK, AMNsl LUMPOKOMAcLWTabHOro npuMeHeHus
cBeToaMoabl Noka Aoporu, HO 3KOHOMUST Ha 0BCRYXMBaHUKU U NPOrHO3bl JaNbHENLLEro pasBUTUS OTpacny NO3BOMSOT
npegnonaratb, YTO «LenHas peakumsi» Ha4dHeTCs yxe B aTon gekage (go 2010 r.).

Hanbonee OCTpbl BOMNpPOCHI O6CJ'Iy)KMBaHM$| B HapyXHOM oOcCBelleHnn, noaToMy BHeOpeHune cBeToanoaoB B
APXUTEKTYypHOE oOcCBelleHne nponcxogunt o4YeHb 6bICTpO. 3amaHumBOn woeen Aans APXUTEKTOPOB 4ABNAeTCA
npuMmeHeHne ceBeToanoaHbIX «IMHUA» ONsl co3OaHnNsl CBETOBbLIX KapHM30B. XapaKTepMCTMKM cBeToaAnoOHbIX MOAyJ'IeI;I
no 3KcnfiyatauMoHHbIM NapamMmeTpaM MHOrFokpaTHO npeBbilWaloT CcyllecTBylouine anbTepHaTuBbl, a MO CTOMMOCTU
OKa3blBakOTCA BMoJ1IHE CpaBHUMbIMU C HUMMW. Hy)KHO TONbKO He 3abblBaTb, YTO XONOAHbLIA CBET CBETOAMOAOB He B
COCTOAHUN pPaCTONUTb cKannuearoLnncs Ha KapHu3ax CHer, no3ToMy WucCnosmnb3oBaTb WX (B HaLliunx KpaﬂX) B
apXI/ITeKTypHOﬁ noacBeTKe HYXHO B NMONMOXEHUN «CBETUM BHU3Y.

I'IepBb|e 0ObEKTDI APXUTEKTYPHOIro oceeLlleHna Havanun noaBnAaTbCA U B Mockse.

ToT e aprymMeHT cnpasednus AN naHAwWadTHOrO OCBELLEHWUS, MO3TOMY BCTpavBaeMble B OOPOXKY UMW ra3oH
cBeToAMOAHbIE «annanTbl» 3UMoN BUOHbI He ByayT. OOHako 34eck eCTb U NMNIChl: CBETOAMOAbI, KaK U ONTOBOMOKOHO,
MOXXHO MCMOMb30BaTh ANA NOACBETKM NEAAHbIX CKYNbNTYpP, 3amMep3LIVX NPyauKOB U3-Mod Nbaa u T. 4.).

HachbllweHHble uBeTa CBETOAMOAOB co3falT aHTacTudeckne adpdekTsl npu noacseTke BoAbl. CeeTtogmogHoe
ocBeLLeHne (POHTAHOB CO3AAaET HU C YEM He CpaBHUMbIE «NyopecumpytoLmne» CBETOBbIE KapTUHbI, OAHY N3 KOTOPbIX
Mbl MOXeM Habntogate B Mockse (nnowanb Eesponbl nepea Knesckum Bok3anom).

OcBeleHue “noxuiieHums...”

OTO HeobblyanHoe cobbiTe NPOM3OLLIIO Kak pa3 Ha U3rnoMe CeHTABbpSA: 3HaMEHUTLIN repon: ApeBHErpeyvecknx Mmndos
3eBC B KOTOpPbINA pa3 NoXMTun kpacasuuy EBpony, npudemM Tenepb NpakTM4ecku B camoMm LeHTpe MOCKBbl — Ha BHOBb
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co3sgaHHon nnowaaun Esponbl (bbiBwas nnowaab Knesckoro Boksana). Ha ceit pa3 rpomosepxel, obepHyncsa 6bikoM
«aBaHrapgmucTCkom» nopoabl, U3 OTNOMMPOBaHHbIX A0 Grecka M3orHyTbiX CTanbHbIX TPYD, U MaTepuanv3oBarncsi oH
BMECTe CO CBOEW He MeHee abCTpakTHOW M CUSIIOLLEN HepXKaBeKLLMM TOPCOM MIEHHULUEN MOocpean MMraHTCKOro
doHTaHa. ABTOPCTBO COBPEMEHHOW MHTEpnpeTauuM aHTUYHOrO CloXeTa MpuHagnexuT Oernbruinckomy CKynbnTopy
Onuebe Ctpebento, KOTOpbIA 0B03HAYMM OCHOBHYKO MOEK KOMMO3ULMM KaK MOMbITKY AOOUTHCS HEKOW AUHAMW4YHON
Urpbl, 3aMeLlaHHON Ha «nepenneTteHnn Ten Oblka U XXEHLMHbl U COTEH BOAHbIX CTPYMW, U3BMBAMOLLIMXCS B €OUHOM
nopbIBEY.

®oHTaH «[loxuweHne EBpornbi» okasancs yHuWKanbHbIM MO LEnoMy psay CBOMX napamMeTpoB. Tak, OH cTan cambiM
MacwTabHbIM K3 abCTPaKTHbIX CKYyMbMATYPHBIX COOpPYXeHUn MOocCKBbl — 4Yero CTOSAT TOMbKO MHOrOMEeTpOoBble
packmgucTtble Bblibn poral — M cambiM FPaHOUO3HBIM TMAPOTEXHUYECKUM COOpYXeHneM nogobHoro Tuna. 3,5 km
HepXxaBeloLux Tpyb, ynpsaTaHHbIX rnyboko B Heapax (ooHTaHa, NOAepXKnBatoT 3Ty HECKOHYaeMYyHo BOAHYHO dheepuio.
Ho rnaBHoe — 9710 nepBbln B Poccum poHTaH, CBETOBOW AeKop KOToporo obecnevmMBaeTcss B OCHOBHOM
cBeToaMogamMn, U eQUHCTBEHHOE B MUPe MMOPOTEXHUYECKOE COOPYXEHMEe Takoro pasmaxa, MetoLlee CBeTOANOAHYIO
AnHamudeckylo noacseTky. CyouTe caMu: BHELWHWA AMaMeTp YeTblpexkackagHon Yawum doHTaHa coctasnset 50
MeTpoB. «HWKTO M HUKOraa He peanus3oBbiBan elle NofoBbHOro CBETOTEXHUYECKOro MpoeKkTa B TakoM obbeme U Ha
TakoM MPOCTPaHCTBE», — roBOPUT Anekcein XonvHoOB, 3aMecTUTENb reHepanbHOro AMpekTopa KoMnaHun «danamH»,
pa3paboTaBLuen ruapoanHaMNYeckoe U CBETOAEeKOPaTUBHOE peLleHne poHTaHa.

Ona Toro 4tobbl a¢pdeKTHO U B NOAPOBHOCTAX OCBETUTL CLIEHY «NoxulieHus», notpebosanock 1050 yHMBepcanbHbIX
CBETUIMbHNKOB B BPOH30BbLIX BNaroCToMKMX Kopnycax (paspaboTtka u NpoM3BOACTBO KOMMNAHUMKU «3anamH»). 200 13 Hux
cHabxeHbl 100-BaTTHbIMU ranoreHHbIMM fnaMnamMu, UsnyvaroWmMmm YUCTo-0enbli XOMNOAHLIA CBET, WU HanpaBrieHbl
HenocpeAcTBEHHO Ha CKyMbMTYPHYHO KOMMO3UUMO, nogdepknsas ee 6e3ynpeyHo rmagkue cranbHble NOBEePXHOCTU.
OcHoBHas ponb CBETOAMOAHBLIX CBETWNbHUKOB, a ux 850, — aTO AMHaMmMyeckas nogceBeTka BOAbl BO BCEX ee
nposiBNeHusx: cTpymr, 6pbi3r n rmagu. OHM CMOHTUPOBaHbLI No4 BOAOW, NpUYEM B €€ MPUNOBEPXHOCTHOM Croe, YTObbI
«HEe pacTepATby YacTb cBeTa B Tonuwie BoAbl. MowHble cTpyw, BbipbiBatowwmecs ns 354 opcyHoOK, yCTaHOBMNEHHbIX B
noxe doHTaHa, MOCTOAHHO W3MEHSIT LUBET, MOOYEepPefHO OKpalMBasiCb B 3€NeHbl, XenTbll WU CUHUA.
BcTpeyHoHanpaBneHHbIe CTpyW Ha onpeaerneHHOM oTpeske BpeMeHN UMEIDT pasHble LBeTa. [NepenneTtascs B nonerte,
OHW CO3[aloT HOBble CBETOBbIE HIOAHCHI. B 3aBMCMMOCTU OT KOHKPETHbLIX MapamMeTpoB — Yrna BbiieTa U JanbHOCTU
norneta — Ha KaXOylo BOAHYK CTPYlO MpUMXOOMTCA OT OOHOMO OO HECKOSbKMX TPexXuBEeTHbIX CBeTOaMOOHbIX
CBETUIMbHMKOB, KOTOPbIE C MOMOLLLIO FyYa MPOCNEXNBAIOT KaXayH TPaeKTopuio.

TyMaH, OKyTblBalOLWNA CKYMNbNTYPHYIO KOMMO3MLMIO CO BCEX CTOPOH, obecneuuBatoT ewe 150 dopcyHok. 3Ta
knybswascs nonynpo3padyHas cpeda Takke MonepeMeHHO OKpaluMBaeTCs pasHbIMW MATHAMWU LBETOB, XOTS HUKAKON
cneumanbHOM NOACBETKN AN 3TOro He NpedycMOTpeHOo BoBce. Bce Aeno B cTpysx, KOTOpble BYpnAT BOKPYT Y BHYTPU
TyMaHHOro obnaka, coobLas emMmy 4acTb CBOEro Pagy>KHOro CBeYEHWs.

To 4TO B X04e peanusaumny uaen XyqoxXeCTBEHHOro OCBeLLeHVss POHTaHa ABHOe npeanodTeHne GbINo oTAaHO UMEHHO
cBeToavoaaM, paspaboTYMKuU-CBETOAM3aMHEPbl OOBLACHAIT LeMbiM  paaoM  coobpaxkeHuit. [pexage  Bcero,
WNHTEHCUBHOCTb LIBETHBIX CBETOBbLIX MOTOKOB, U3My4YaeMblX CreLmanbHO CKOHCTPYMPOBaHHLIMW ANA A4aHHOTO MpoekTa
CBETOAMOAHBLIMW CBETUMBLHUKAMU, CYLLLECTBEHHO NPEBbILLAET APKOCTb ranoreHHbIX namn ¢ useTHbIMKM dunbTpamu. K
TOMY e LiBeToBasd ramMmMa Takux UnbTPOB BeCbMa OrpaHuyeHa, B TO BPEMS KaK pasnuyHble KOMBUHALMM OCHOBHbIX
LIBETOB B CBETOAMOAHON MaTpuLie MO3BOMSAT MONyYnTh A0 16 MUMNMMOHOB BCEBO3MOXHbIX OTTEHKOB. Kpome TOro,
LBEeTHble (PUNLTPLI HE BbIAEPKMUBAIOT BO3AEWCTBMS MOLLIHOMO U3MYYEeHUs ranoreHHbIX nammn U A0BOMbHO 6bICTPO
BbiLBETAOT. NPenMyLLEeCTBO TakKe SIBHO Ha CTOPOHE CBETOAMOAO0B M C TOYKM 3PEHWUA YUCTOThbI U3Ny4yaemoro Umu
ceeTa.

)J,perM aprymeHToM B nonb3dy cBeToaMoaoB crtana uUx abcontoTHad yCTOI;I‘-II/lBOCTb K MHOIOKpaTHbIM BKITHOYEHUAM U
BbIKITIO4YEHUAM, 3a CHET KOTOPbIX, cobCTBEHHO, 1 CO3aaeTcsl CBETOAMHAMUYECKUN SCt)CbeKT.

AHanorn4yHbIn pexum p360TbI ranoreHHbIX fnamn CyuwecTBeHHO COKpallaeT CPOK UX CJ'Iy>K6bI. Oa n npun NOCTOSIHHOM
Harpys3ke 3T namnbl BbIXOOAT U3 CTPOA Kak MUHUMYM B 10 pas3 6bICTpee, 4yemM cBeToamoabl.

B oTnnyme oT MOLLHBIX rarnoreHHbIX Nammn HU3KOBOMbTHbIE, cnaboToYHble cBeToamnoabl (NoTpebnsaemas - MoLHOCTE, — 6
BT) npakTuyecku He NpeacTaBnsaloT ONacHOCTU Npu 3KCnnyaTauum B Boae.

BoobLue, ceeTogmoaHas cuctema NnoACBETKM — AOCTATOYHO AOPOroi BapuaHT MO CPABHEHUIO C TOM XE «ranoreHHom»
anbTepHaTMBOI. BnpoueM, aTo kacaeTcsl TONbKO eAMHOBPEMEHHbBIX 3aTpaT Ha NPOW3BOACTBO M MOHTaX. o oueHkam
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cneunanncToB, CBETOOMOAHbLIN BapnaHT HeMunHyemMo onpaBaaet cebs B Xoae akcnnyataunnm n aacTt npakTtuvecku
nATHaAUAaTUKPATHYHO SKOHOMMIO.

BonnoLleHne OCHOBHOrO TBOPYECKOro 3aMbiCfla B 4YacTU AeKOpaTUBHOCBETOBOIMO OMOPMITEHWUS CHOXKETHOW MNHUU
¢oHTaHa cBeTOTEXHUKaM, HECOMHEHHO, yaanocb. Co3faHHas 34ecb MOLHas AvHamMuka Bogbl U cBeTa nogyepkusaeT
N ycunvMBaeT CTpeMuTenbHoe ABWXeHWe Oblka3eBca, OT KOTOPOro KWAMWUT W MEHWTCH BOAa, OCTaBMsAst MMraHTCKUN
wnend.

3pecb cnpaBeanvebiM OyAeT 3aMeTUTb, YTO aBTOP CKYIMbMTYpbl M3HAYaNbHO MMeN COOCTBEHHOE BUAEHUE CBETO— U
rmopogekopa cBoero TBopeHusi. OgHako B pesynbTaTe oTAan MpeanoyTeHUe BCe XKe [M3aNHEPCKOM KOHLenumm
«3anarHa» K, Noxoxe, ocTancsa BrnonHe 3Tum dosoneH. [Ja u EBpona, BeposATHO, COBCEM He MNPOTUB CBOEro
oYepesHOro NoXuLLEeHNs, cTomnb 3 dEKTHO N KPAaCOYHO OOCTaBMNEHHOrO Ha NMNoLWaaun, HocsLen ee COBCTBEHHOE NMS.

KuHeTukKa uBeTa n cBeTta

OagHO ©3 camblX YAMBUTESNbHLIX, 3aBOPaXuBaloLWMX MPUMEHEHUA CBETOAMOAOB — CO34aHMe YCTaHOBOK C
ONHaMUYECKN MEHSILWMMUCS SPKOCTBIO U LBeTOM. KOHeYHo, uBeTognHaMuKka poannacb He BYepa, MOXXHO BCMOMHUTb
CkpsibuHa, kasaHckoe OKB «[lpomeTein», LBeTOMy3bikanbHble (OHTaHbl B pasHbix ropogax CCCP u, koHeuHo,
MOLLIHYIO COBpPEMEHHYI0 WHOYCTpU npodeccMoHanbHOro cBeTa [Ans  wWoy-6usHeca. OpHaKo CerogHsALHAS
«CBETOAMOAHasA PeBONIOLMA» Co34aeT KadeCTBEHHO HOBYKO CUTyaUMIO: MPOU3BOSIbHO MEHSOLMACSA BO BPEMEHWN U
NPOCTPaHCTBE LIBETHON CBET CTAHOBUTCH MHCTPYMEHTOM, AOCTYMHbIM KaXaoMy apXUTEKTOPY, AN3anHepy, XyO0XKHUKY.

[ R === i

MuoHepom LED-uBetognHamukn ctana amepukaHckad komnaHnua Color  Kinetics  (www.colorkinetics.com),
pa3paboTaBLias upMeHHyto TexHonormto Chromacore, obecneynBatoLLyto ynpasrneHne CBeTogmoaamMm U cMeLleHme
usetoB no npuHuMny RGB. Color Kinetics BbinyckaeT LUMPOKy0 raMMy CBETOBbIX NMPUBOPOB («NPsIMOA 3aMEHUTENbY»
ranoreHHon namnbl MR-16 iColorMR, «codutbl» C-cepuu, nuHerHble cBeTunbHukn ColorCove, «bnacTtepbl» Ans
3anmBeku cteH ColorBlast n ap.), kaxagpli N3 KOTOPbIX UMEET BCTPOEHHbIA MUKPOMPOLIECCOP C GOMbLUMM KONIMYECTBOM
BCTPOEHHbLIX NporpamMmm M3MeHeHus useta. [lepeknioyeHne nporpaMm OCYLLECTBASETCHS C MOMOLLBbIO MUHUATIOPHbIX
DIP-nepekntoyaTtenen. Kpome BCTPOEHHbIX MporpaMM, UMEeTCsi BO3MOXHOCTb YNpPaBnsaTb «CBETOBbIM OPKECTPOM» MO
npoTtokony DMX512 ¢ nOMOLLbIO BHELLHEro KOHTponepa unu nepcoHansHoro koMmnetotepa. Nporpammy ang 3arpysku
B KOHTPONSep nosib3oBaTeflb rOTOBUT C NoMoLbo ompmMeHHoro naketa ColorPlay. NogkynaeT npoctoTa noaroToBku
TaKoOW Mporpammbl: MONb30BaTENb B TEYEHME HECKOIbKUX MUHYT MOXET BblbpaTb M3 Cnucka MMEOLLMEcs Yy Hero
cBeToBble Npubopbl, 3agaTb Ha BPEMEHHOW OCW MNOBEAEHME KaXOAOro M3 HUX, CMOAENMpOBaTb MNOMyyMBLUEECS
«CBETOBOE LLOY» Ha 3KpaHEe MOHUTOPA UMM «BXMBYHO», HAKOHEL,, 3anncaTb NporpaMMy B NaMsiTb KOHTponsepa.

LiseToanHamuyeckune nHctannsauum B CLUA nnopsaTtcs kak rpubel, EBpona, kak BoguTCcs, ToXe nonana nog BrvsiHuie
3TON aMepUKaHCKOWM «MOoMKynbTypHOM» anugemun. Ha poccuiickyto «GnarogartHyo NoYBy» 3TOT BUMPYC YXKE 3aHECEH,
Tak YTO OXWOaeTcs BTOPOE MPULLECTBUE LIBETOAMHaMUYECKOW nuxopapku (KTO-TO W3 uuTaTenen, AormKHO ObITb,
MOMHWT, KaK B loHble 70-e «1enuny» LBEeTOMY3bIKY ANS LIKONbHOW AUCKOTEKM).

BooayweeneHHble 6e3ycnoBHbiM ycrniexom Color Kinetics, Heckonbko OpyrMx amepuKaHCKUX M  eBPOMNencKux
npoussoguTenen (B Tom uucne Genbruiickmii Ldi, npeacTaBneHHbI Ha Tonbko 4TO npoweuem «WHTepceete»
poccuiickon komnaHuen «MBEPW») BbINyCTURNM CBOM BEPCUM CBETOAUOAHBLIX NPOrpaMmmmupyemMbix’ UBETOANHaMUYECKUX
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cucteMm. Mo HenpoBeEpPEHHbIM OaHHbIM, B oAHon M3 nabopatopunt CHI ToxXe paspaboTaHa CXOAHasi yCTaHOBKa C
DMXynpasneHvem.

BoamoxHOo, BCe 31O OyaeT CcnocobGCTBOBATbL CHWXKEHUIO LieHbl, koTopas anga npogykumm Color Kinetics noka npocto
3ao06nayHa (1 3TO Npu TOM, YTO Ha LLeNoOM psae u3genuin ctout ropgasa Hagnuck «Made in Chinay).

BnpoyeMm, Bbicokasi cTeneHb cTaHgapTu3aumn LED-mogyneit npegnonaraeT LeHoobpasoBaHMe MO  MPUHLMMY
KOMMbIOTEPHBIX KOMMIEKTYHOLMX: OFPOMHbIE OGbEMbI OQHOTUMHBIX U3AENUA, HU3KUE HaLeHKM.

MponcxoauT CMelleHMe aKLeHTOB B CTOPOHY CUCTEMHOrO Au3anHa W uHTerpauun. OTkpblBaloLwascs nepeq
AunsanHepom 6e3gHa  BO3MOXHOCTEW TpebyeT ObICTPOrO OCBOEHUS WHCTPYMeHTapus, pas3paboTkM  HOBbIX
XyOOXeCTBEHHbIX NPMEMOB U kak Nobas ceoboaa, TanT B cebe BbI30B Y CUNbHEWLLMIA CTUMYI K TBOPYECTBY.

PeBontouus B aHepronotpe6neHuu

BblpBaBlwasica u3 Hegp TBepAoOro Tena 3Heprnsi ceeta (MpaBuribHee ckasaTb, OCBODOOXAEHHas BblgaroLUMUCS
OTEYECTBEHHBIMU U 3apybexHbIMU yYeHbIMKU) nopaxaeT BoobpaxeHue. MOXHO cMeno ckasaTb, 4YTO Hanged
3Ha4nUTENbHO Bornee «NPsIMon» NyTb NPeobpasoBaHNs ANEKTPOSHEPTUMN B CBET, YEM BCE CyLLLECTBOBaBLUME [0 CUX MOP.
To 4YTO Ha cBeToAMOAbI caoenaHbl KpynHble CTaBkW, NOATBEPXKAAET (PaKT CyLLEeCTBOBaHMA AOMrOCPOYHON NporpamMmmebl
huHaHcupoBaHusa pyHaameHTanbHbIX uccriegosaHuii National Lighting Initiative n3 rocbrogxeta CLUA. CornacHo aTton
nporpamme genaptameHT aHepreTuku npasutenscTea CLUA Bbiaenset 6onee mnpg B TedeHve 11 net. Ectb Hagexaa
[obutbea pocta adhekTuBHOCTU Benbix cBeTognonos Ao 150 JIm/BT B TeueHne 20 net. NMpu 3TOM yCTYyNUTb HaTUCKY
TBEPOOTENbHBIX MCTOYHWKOB CBETa MPUOETCS HEe TONbKO NlamnamM HakanvBaHWs W FIOMUHECLEHTHbIM, HO W
rasopaspsagHbiM. OKOHOMUS MEKTPOIHEPTM MPU 3TOM AOCTUTHET HEBEpOATHON undpbl B 1100 TepaBaTT-4acoB B roA.

Cusowun mup umdpoBoro ceeta

Ecnu 3arnsHyTb B Oyayllee, oOcCBelleHMe NpeBpallaeTcss B CO3AaHVWEe CBETOLBETOBOW cpefbl C MOMHOCTbIO
ynpaenseMbiMy NPOCTPaHCTBEHHBIMU, SPKOCTHLIMU M LIBETOBLIMU NapameTpamu. MogoGHO KOMNbOTEPHON rpadovke,
MPOEKTMPOBaHWE Takoit cpefbl NpeBpaLlaeTcs B NporpamMM1poBaHue.

B nocnegHee BpeMsi 4acTO MOXHO BCTPETUTbH KPUTUYECKWUE BbICKA3bIBAHUSA, YTO U3NMWLLHEE NMPUMEHEHWE LIBETHOTO U
Tem 6Gonee AMHAMUYECKOTO CBeTa B CBETOBOW apXUTEKType BpedHO U 4acTo A0 Hey3HaBaeMOCTW WCKaxaeT
M3Ha4anbHbli 3aMbicen apxuTekTopa. HoBble TexHomoruu, noxoxe, MOCTaBAT TOYKYy B 3TOM crnope: Gnarodaps
¢haHTacTMYECKON MMGKOCTU Nepexos 0T Camoro KOHCEPBATUBHOIO K CAMOMY aBaHrap4HOMY PELLEHUIO OCYLLECTBISETCS
MPOCTbIM BbIGOPOM MpOrpaMmbl C NynbTa ynpaeneHus. ..

Pesontoumna XX Beka B 3NEKTPOHMKE nopoanna CTPEMUTENBHO PaCLLUPSIOLLYIOCA «LUNGPOBYHO BCENEHHYIO», C KaXKabIM
roAoM MOrMOLWAWY camble pasHble npegMeTHble obnactu. Heckonbko gecaTuneTun noapsg Mbl KBAHTYEM,
AUCKpeTnsmpyem, nporpammumpyemMm Mup BOKpYr Hac. [loTokm uucpoBoro ayamo M BUMAEO, rMrabanTbl WMHTEPHET-
Tpadduka, ounpoBaHHble 3MOLMN MOBUMNBHOW CBA3NM — 3TO LUU(POBOM MUP, B KOTOPOM Mbl BCTYNWUAW B HOBOE
ThicayeneTue... [loxoxe, cBETOOMOA KaK «aTOMapHbIN» UCTOYHUK CBETa NpUMBEAET K NageHuo ele ogHoro 6acTtnoHa
— «unppoBbIM» CTaHET cam cBeT... [1paBga, noka NCKyCCTBEHHbIN.

UcTouHuk nHdpopmaumum: http://www.illuminator.ru/
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IIpakTHnueckue npemMbl

DJIeKTPOMOHTAXKHBbIEC PA0OTHI NIPU MPOKJIAJIKE NMPOBOAKH

I'Ipe>|<,u.e 4yeMm ano6peTaTb ANEKTpoTexHn4eckme marepuanbl " yCTpOﬁCTBa M nNpuctynaTtb K 3JTEKTPOMOHTaXXHbIM
pa60TaM, Bnagenbly cagoBOro JoOMUKa nnu KoTtemxxa Heobxoanmo pewnTb pag NnoaroToBUTENbHbIX BOMPOCOB:

1. CocTtaBuTtb npuHUMNuanbHyrO CXeMy 3J1IeKTPOMNpPoOBOAKU, NMPUBA3aB €€ K MIaHUPOBOYHOMY 4epTexXy CcagoBoro
AOMUKa Unn Kotteaka.

2. Onpegenutb BuA NpOBOAKM (OTKpbITasl, CKpbiTas) U cnocob npoknagkM npoBogoB U kabenen B 3aBUCMMOCTU OT
YCNOBUIN OKpy>KaloLlen cpedbl U NMOMELLEHUNA MO CTENEHW OTHOCUTENbHOM BraXHOCTU. B paioHax ¢ NoBblLUEHHOMN
BNa)KHOCTbIO 3HAYUTENbHO YBENUYUBAKOTCS TpeboBaHMA Kak K Matepuanam, Tak U K KadeCTBY 3MEKTPOMOHTaXKHbIX
pabor.

3. Onpep.enMTb cTeneHb BO3ropaeMocCTn CTPOUTENTbHbIX MaTtepuanos.

4. ﬂpo,qymaTb BuO ocBelleHusa B 3aBMCMMOCTU OT Ha3Ha4vYeHna nomMmeleHmda, HoOpM OCBELLEeHHOCTH, BbI6paTb ™nN "N
MCnonHeHne CBEeTUITbHMKOB. MOTOJIOYHbIE WM HACTEeHHble, C naMnamMmum HakKanmMBaHuAa WM JNIOMUHECLIEHTHBbIMU
namMmnamu.

5. OnpenenuTb KOMMYECTBO U pa3MeLleHue LuTerncenbHbIX PO3ETOK, BbIKMoYaTenemn, coeauHUTENbHbLIX KOpoBoK,
Tpacchbl NPOKNaAK/ NPOBOAOB U kabene.

6. OnpegenuTb NOTPeGNsAeMyI0 MOLHOCTb 3MNEKTPONOTPpebuTenein, COOTBETCTBEHHO BbIGpaTh TWM cYeTYMKa U BUA
3aLUThI.

7. OnpepenuTb cevyeHMe NPOBOAOB U KabGeneun.
BHyTpeHHMe aneKTPonpoBOAKU
BbinonHeHne BHYTPEHHUX 3N1IeKTPONPOBOAOK COCTOUT U3 CrieAyoLMX onepauun:
e pa3MeTouHble paboThbl;
e  BbINOSIHEHNE MPOXOA0B U NEPECeYeHNI;
e  MOHTaX 3/1EKTPONPOBOAOK;
e  MOHTax BblKNtoYaTemnen, LWTencernbHbIX PO3ETOK, CBETUINBHUKOB,;
e  MOHTaX KBapTMPHbIX LLUTKOB;
e poBepKa 3NEKTPONPOBOOKN.

PazmeTou4Hble paboTbl: pa3meTKy BbIMOMHAT 40 HaYana oT4eno4YHbiX paboT B NOMELLEHMSX CadoBOro AoMuKa Unu
koTTeaxa. Mpu pasMeTke y4nTbiBalOT yAo0OCTBO NOMb30BaHWUS M OBGCMYXMBaHUSA NPOBOAKM B 3KCMIyaTauuu, a Takke
cobntogeHue npaBun aNeKTPo- N NoXxapHon 6e30nacHOCTW.

Tpaccm npoeoAoB npu CKprTOﬁ npoKnagake OOJTXHbI oes3 TpyAa onpegendartbCca npu aKkcnnyatauum npoBoaokK. Yro-
Obl NCKNIOYNTL BEPOATHOCTb cnyqathoro nospexaneHna npoBoakn npu nocnep.yrou.l.elh YCTaHOBKE HaCTEeHHbIX KapTuH,
4acoB, KOBpPOB U T. O., Tpaccy CKprTOI;l npoBoOAKN BbI6MpaIOT, ncxoga ms cneayrowero:

e TOPU3IOHTAaNbHYHO NPOKNagKy Mno CTeHaM OCYLUeCTBMNAKT napannernbHO NUHUAM fepecevyeHnda CTEeH: C

NoTOMNKOM Ha pacctoaHum 10-20cm OT notonka. Marnctpanu iTencenbHbIX PO3ETOK MPOKMadbiBatoT Mo
rOpM30OHTaNbHOM NNHNA, COEAUHSIOLLEN LUTENCENbHbIE PO3ETKY;

16

Copyright © 2006 r. www.electrolibrary.narod.ru 9nekTpoHHbIN 3NEeKTPOTEXHUYECKUN XKy pHan
"A anekTpuk!", NoBHbLIN AHapen, e-mail: electroby@mail.ru



http://www.electrolibrary.narod.ru
mailto:electroby@mail.ru

ONeKTPOHHbLIN XypHan “A anekTpuk!”

e CNyCkM UM noAbeMbl K BblKnw4YaTendam, LwTenceribHbiIM po3eTkaM W CBETUJIbHUKaM BbINONHAKT
BEpPTUKaribHO Ha pacCToAHUU 10cm napannenbHO JMMHUAM OBEPHbIX U OKOHHbIX MpPOeMOoB WK Yrmnos
nomMelLleHna,;

e CKPbITYI0O NPOBOAKY MO MEpeKpbITUAM (B LUTYKaTypKe, B LUENSX M MyCcTOTax >KenesoGeTOHHbIX NIuT)
BbIMOSHSAIOT MO KpaTyaiiluemMy pacCTosiHUIO Mexay HanGoree yaoGHbIM MecToM nepexofa Ha MoTomnok oT
OTBETBUTESIbHOW KOPOGKM K CBETUINBHMKY.

. pa3MeTKy TpacC CKpbITbIX NPOBOAOK, yFJ'Iy6J'IeHHbIX B 60p03,ElbI CTE€H M NOTOJIKOB, MOXHO NpoBOAUTbL MO
KpaTqaﬁLuemy HanpaBlieHnto OT BBOAOB K SJ'IeKTpOI'IOTDGGMTeJ'IﬂM;

. npoeoga u Kabenu npokKknaabIiBaklOT B MeCTax, rage WCKrw4YeHa BO3MOXHOCTb UX MeXaHU4YeCKoro
noespexaneHud, B UHbIX crnyqadx OHU OO KHbI ObITb 3aLLMULLEHBI.

Bbiknioyarenu ocBeLleHns Uin LLIHYPOK NMpu NpeanoToJS1I04HbIX BbIKMOHATENAX YCTaHaBMNBAOT:

L] B AOOCTYNMHbLIX MecCcTaxXx Ha CTeHe Yy p,Bepeﬁ, CO CTOpPOHBI ABepHOﬁ PYy4KH, 4TOObI OHWN HE 3aKkpblBanncb
OBepbIo NMpn ee OTKpbIBaAHUU;

e AOnNA TyanetoB, BaHH N [pyrmx NoMeLLeHnn ¢ CbipbiMM “ ocobo CbIpbIMU YCIMOBUAMU — B CMEXHbIX
nomMeLlleHnsAX C nyywmnmm ycrnosmamMmm cpebl;

L] B KNnagoBbiX, nogBalibHbIX NMOMeLlleHUAX, Ha YepaaKke 1 B OpYyrux 3annMpaemMbiX nomMelleHnAax — nepen
BXOA4OM B 3TV NOMELLUEHNA.

e Ha BbicoTe 1,5—1,8 M 0T nona nomeLleHus.

LlUTencenbHble PO3eTKM HaMe4daloT K YCTaHOBKE B MecCTax, yp.O6HbIX Anga nonb3oBaHuA, B 3aBUCUMOCTU OT Ha3Ha4ye-
HUA noMeLwleHna wu OCt)OpMJ'IeHI/Iﬂ MHTEpbepa. OHM JomkHbl HaxoouTbCs Ha paccTtoaHMn He MeHee 0,5m ot
3a3eMJ1eHHbIX MeTarnmnM4yecKkunx KOHCprKLLMVI (pr6OI'IpOBOp.bI oTonneHud, Boaonposoda, rasonpoeoga u T. I'I.); ana
KYXOHb 3TO pacCCToAHNE HE HOPMUPYETCA.

Tpe60|3a|-|m| K YCTAaHOBKeE WWTencesibHbIX PO3eTOK:
L] BbICOTa YCTAHOBKM PO3€TOK B KOMHATaX N KyXHAX OT noJjia He HOPMUPYETCA,
L] PO3eTKU HaANNIMHTYCHOIo Tuna yctaHaBiMBalOT Ha BbICOTE 0,3m ot nona;

L] wrTencenbHblIe PO3€TKU YCTAaHABINBAKT HA TOK 6 A uns pacyeTa: B XUnbIX KOMHaTax — O4Ha po3eTKa Ha
’|OM2 nnowaan KoOMHaThbl, B KYXHAX — OBe PO3EeTKN He3aBMCUMO OT nrowaau;

Bo BnaxHblIXx, CbIpbIX N ocobo CbIpbIX NOMeLWeHUAX KyXHU, BaHHble KOMHaThbI, TyaneTbl U T. p,.) cnepnyer.

e yMeHbluaTb ANIMHY NMPOKaAku NpoBoAoOB U kaGenen ¢ HanGonbLMM yaaneHnem oT TpyG Bogonpoeoaa u
KaHanm3aauuu;

L] BblIKIlo4YaTenun pasmMmeLwaroT BHe 3TUX NnoMeLLeHUN, a CBETUNbHUKN — Ha CTEHE, CMEXHOW C KOopnoopom;

e YCTAaHOBKa WITencesibHbIX PO3eTOK B BaHHbIX KOMHaATaxX, AyLEeBbIX N Tyanetax He OOonyCKaeTCA,

L] B 3TUX NOMeLleHUAX NPUMEHAROT, KaK NPaBuUIio, CKPbITYH 3MEeKTPONPOBOAKY,; NpoBOAa NpOoKnaabiBakdT B
NONMUBUHUNXNOPUOHBIX WU APYrnx M30NAUNOHHbBIX pr6ax; AOoNyCKaeTCA OTKpbITasd 3NeKTponpoBoAkKa

3aluiieHHbIMU nposogamMmm n kabenamu; NPoKraaka NnpoBoAOB B CTallbHbIX pr6ax 3anpewjaeTcs.

aneKTpOMOHTa)KHI:Ie paGOTbI Ha4YUMHAKT C pPasMeTKMn MeCT YCTaHOBKUM COeaUHUTENbHbIX . OTBETBUTEHAbHbIX
KOpO6OK, KBAPTUPHOro WWTKa, WTencesibHbIX PO3ETOK, BbIKNtOYaTenen, CBETUMNbHUKOB, TaK Kak UX MeCTOoMnonoxeHue
onpepnenaeT Ha4vano, HanpaeneHne 1 KOHLbl Tpacc.
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PaszmeTka nuHumn NPOKNagku npoBoOAOB. lNocne Toro kak 3akoH4yeHa pa3dmMeTka MeCT YCTaHOBKW KBapPTUPHOIo
cYeTyMKa, BbIKIloMaTenen, PO3eTOK, MEeCT KpenreHna CBeTUIbHUKOB, pa3mMe4atroT NIMHUKM NPOoKnagku npoBoOoB. JInHuKn
otbmBaloT, Kak npasuio, C NOMOLLbIO LWWHYpPa.

LHyp HaTupaloT Kpacsawmm MaTtepuarniom (Menom, yrmem v T. A.). Mpyu pa3MeTke LUHYp HaTATMBAOT B HY)XHOM
HanpaBneHun, OTTATMBAIOT M 3aTeM Pe3Ko OTMNyckaloT, oTOMBasi TakuM obOpa3oM Ha CTEHE WM MOTONKE SICHYIO
BUOMMYIO NIMHMIO, NMOKa3bIBaoLLYIO HanpaerieHWe Tpacchl NPOBOAKM.

MecTa YCTAHOBKM KpeneXHbIX aetanen (pOJ'II/lKI/l, M30NATOpPbI, CKOObl, 3akpenbl N T. I'I.) OTMEeYalT KOPOTKUMMU
NNHNAMK, NPOBOAUMbBIMU MNonepek otbuton LLHYPOM JMTNHUW. Mecta YCTaHOBKM OMNMOPHbIX KOHCprKLLMVI N KpenexHbIX
netanen onpenenarnT B cnep.ytou.l.eﬁ nocnenoBaTesibHOCTU:

e CHa4vana y coeAUHUTEsIbHbLIX U OTBETBUTEJIbHbLIX KOpOGOK Ha NoBOpOTax, y nepexogoB 4epe3 CTeHbl U
nepekpbiTna, 3ateM pasMedardT TOYKU NMPOMEXYTOYHbIX erI'IJ'IeHI/IIZ;

e MecCTa YCTAaHOBKM KpeneXHbIX geTaner pacronaraloT BOOMb TpacCbl CUMMETPUYHO Ha OAMHAKOBOM
paccToAHUM ApYr OT Apyra He npeBbillatoleM MakcumanbHo gonyctumbie CHUMom

e MecTa KpenneHusi NpoBOAOB NpU BBoAE UX B KOPOOKY Wnu Mpu Npoxode 4Yepes3 CTeHY pacnonararT Ha
paccTosiHUM 5-7cMm, a Ha u3rmbax n noBopoTax Ha pacctosHum 1,0-1,5 cm OT Havana n3rnba;

e Ha NPAMOSIMHENHbIX y4acTKax pasmepbl Mexay noaaepKuBarLLMMmmn onopaMmm BeibupatoTcs B COOTBETCTBUU
C pekomeHpaumamm tabn. 13.

Ta6bnuua 13 HopmaTtuBHbIe pa3mepbl NPU NPoKIiagKe NPoOBOAOB Ha U3ONUPYHOLLMX Onopax

Hopmupyemeblii pasmep PaccTtosiHue B MM nipu
cevyeHum
npoBoJoB LHYpa
1-2,5 4-10 (16-25 35-70 95- 1-2,5
120
HaumeHbLUee paccTosiHue
Mexay ocsiMu NpPoBOAOB
OAHOM NN pasHbIX Lienemn
npu NpoKnagke:
a) Ha ponukax 35 35 50 - - 35
6) Ha n3onsaTopax 70 70 70 100 150 -
HanbonbLuee gonyctumoe
paccTosiHue Mexay W3oNPYILWMMK  onopamum
npu
npoknagke:
a) Ha ponukax 800 800 (1000 - - 800
6) Ha n3onsaTopax 1000 2000 |2500 3000 6000 |-

Ha puc. 1 npmeegeH npuMep padMmeToYHbIX paCCTOﬂHMVI ANEKTPOoNnpOBOAKN Ha pOoJinKax.

an pa3MeTKe NoJib3yHTCA M3MeputTeribHbIMn NUHeKkamun, oTBeCaMM, CKNagHbIMU MeTpaMn N pyrieTtkamm, pasme-
TOYHbIM WWEeCTOM, pa3MEeTOYHbIMMN UUPKYNAMU, YPOBHAMWU W ApyrMMn  cneunanbHbIMKU  UHCTPYMEHTaMn U’
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npucnocobnennsamu. Kpome 3TOro Mpu BbINOMHEHWM pPa3METKM HeOOXOOAUMO WMETb FECTHULY-CTPEMSIHKY U
pa3MeTOYHble LWAaboHbl A1 HAHECEHMSI OTMETOK OTBEPCTUI Mo, KpenneHust Nogpo3eTHUKOB, LUTENCENbHbIX PO3EeTOK
1 BbIKITHOYaTENEeNn.
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Puc. 1. PaamemoyHble paccmosiHUsI 3/1eKmpornpo8ooKU Ha porukax a - Ans Npoknagku Tpacc; 6 — ans ycTaHoBKY
BblKItouaTenen; B — Ana obxoda npensitcTBui; 1 — BOPOHKA; 2 — pe3vHoBas nonyTteepaas Tpybka; 3 — Tpyba
oTonneHus

UcTouHuk nndopmaumm: http://electromaster.ru

DJIEKTPOCHADKEHHE

IIpo0JeMBblI BBICIIIUX TAPMOHHUK B COBPEMEHHBbIX
CUCTEeMAaX IEKTPOIUTAHUSA

YpoBeHb CnoXxHocTh obopyaoBaHus B chepe KOMMbITEPHLIX TEXHOMOMIA NOCTOSIHHO NOBbILWAeTCH. [103TOMy cUCTEMBI
obecrneveHns kayectBa anekTpocHabxeHus (Hanpumep, UctouHukm BecnepebomHoro MurtaHus, UBI/ UPS)
OOIMKHbI ObITb pa3paboTaHbl TakuM 06pa3oM, YTOObLI OHM ObINK CNOCOBHLI CNPaBUTLCS C LUMPOKMM CMEKTPOM Npobrem,
HaunHas OT npoBarioB, KorebaHui, BbLIBPOCOB HaMpPsPKEHWS, BbICOKOYACTOTHbIX LIYMOB, MMMYIbCHLIX MOMEeX W
3aKkaH4MBasi obecrneyeHnemM SMeKTPONUTaHNEM MPU MOMHOM OTCYTCTBMM HaMpPshKEHUS MpoMmblwneHHon cetn. OgHy u3
TakuMx Npobnem NPeacTaBnsoT UCKaXKeHUST (DOPMbI HaMpPsKEHWS, Bbi3BaHHbLIE FAPMOHNYECKMMMW COCTaBSIOLMMN TOKa,
noTpebnAemMoro HEMMHENHON Harpy3Kon.

Bonbluaa YacTb KOMMbIOTEPHOTO M OMUCHOrO 06GOpYAOBaHMS MpeacTaBnseT COBGON HEMNMVHENHYH 3MeKTPUYECKyHo
HarpysKy, YTo CO34aeT UCKaXeHWs B nuTakoLlei cet. CyMmapHbii 3deKT 9TUX Harpy3oK BbipakaeTCsl B UCKaXKEHUN
HanpsHKeHWs, KOTOpoe BO3AENCTBYET Ha Apyroe 06opyaoBaHue, Nony4varoLllee dNeKTPONMTaHne OT TOro e UCTOYHMKA.
OTO MOXeT Bbl3blBaTb MEPErpeB M PacCUHXPOHM3ALMI0 B APYrMX YCTPOMCTBAxX, COOM B KOMMYHMKALMSX M CETSAX
nepenayn AaHHbIX, MOBPEXAEHUM annapaTypbl U Apyrve HexenaTtenbHble 3deKTbl.

CTeneHb MCKaXeHWn MOXeT ObiTb onpeaeneHa Ko3MULNEHTOM UCKaXeHWUs CUHycouaanbHOCTU Ku - OTHOLLUEeHWeM
OEVNCTBYIOLLEro 3HAYEHNS BbICLLIMX FAPMOHUYECKUX K AENCTBYIOLEMY 3HAaYEHMIO OCHOBHOWM (NepBomr) rapMoHuki [ 1 ] u
K03 PMUNEHTOM amMNnUTyabl (KPeCT-dpakTopoMm) Harpy3ku Ka - OTHOLLIEHEeM NMKOBOro 3Ha4YeHMs nNoTpebnsaemMoro Toka
K €ero AenCTBYIOLLEMY 3HAYEHUIO.
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AdrpekThl, Bbi3biBaeMblie BbICLUMMU FrAPMOHMKaMM Hanpsi)KeHUsi U TOKa.

MocneaHue mMoryT B6biTb pasgeneHsbl Ha adeKTbl MTHOBEHHOTO U ASNTUTENbHOrO BO3HUKHOBEHUS.
MpobnemMbl MTHOBEHHOrO BO3HUKHOBEHWS BKOYaIOT:

e UCKaxeHUe popMbl MUTAIOLLIEro HaNpPSAXKEHUA;

e nageHue HanpsXeHWUA B pacnpenenuTenibHON ceTu;

o 3chheKT rapMOHMK, KpaTHbIX TpeM (B TpexdasHbIX ceTAX);

® pe30HaHCHbIe AABMEHUSA Ha YacToTaxX BbICLUMX FAPMOHMUK;

e HaBOAKWU B TENEKOMMYHUKaLUMOHHbLIX U YNPaBnsoLWUX ceTaX;

¢ MNOBbIWEHHbIA aKyCTUYECKUN LYM B 3NIEKTPOMarHUTHOM 060opyaoOBaHUu;

e BUOpauLMsA B INEeKTPOMaLUMHHbLIX CUCTEMAX.
Mpobnembl ANUTENLHOMO BO3HUKHOBEHUS BKIIOYAIOT:

e HarpeB M AOMNONHUTENbLHbIE NOTEPU B TpaHCchopMaTopax U 3NEKTPUYECKUX MaLLMHAaX;

e HarpeB KOHOEHCATOpPOB ;

e HarpesB Kabenew pacnpeaenutenbLHON ceTu.

PaccmoTpyM nogpoGHee MpUYMHBI BO3HMKHOBEHUA YKasaHHbIX 3(MEKTOB WU BO3MOXHble NyTM W cpeacTsa WX
peLueHus.

¢OpMa nuTarouwero Hanps>xeHusl.

[NoBbIWEeHHOE 3Ha4eHue KOSCbeMLlMeHTa aMmnnnTynbl ykasblBaeT Ha TO, YTO MMeeTCA oonbLUon NuK n0Tpe6n;|eM0ro
TOKa 3a NoJyiIoBMHY nepunopa CeTeBON 4acToTbl. YeMm Bbllle NUKOBOE 3HA4YeHME ToKa U MeHbLUe ero ANUTENbHOCTL 3a
nonynepuoa HanpsaXxeHna ceTun, Tem OonblUe ero ncKkaxeHue. KOSCbeMLlMeHT aMmnnnTyabl TOKa JaHHoMn Harpy3ku
M3MeHAETCA B 3aBUCMMOCTU OT XapaKkrtepa WCTOYHUKa 3IreKTponutaHuda, B TO BpeMdA Kak CMOCOBHOCTb Ccamoro
NUCTOYHMKA K obecnedeHunto Harpy3ok ¢ oonbLwmm KOSCt)Ct)I/ILLMeHTOM aMnnnTyabl onpependaeTca ero nosiHbiM
BHYTPEHHUM conpoTuBieHnem un ero CNocoBHOCTLIO obecneynBaTb NMKOBLIE 3HAYEHUS n0Tpe6n;|eM0ro OT Hero Toka.

[na MHOMMX YCTPOWCTB, BbIMNOMHSIOWUX OYHKLUUN WUCTOYHUKOB 3SMEKTPONUTaHUS, Takasi CNoCOBHOCTb MOXeT ObiTb
OOCTUrHyTa TOMbKO MYTEM 3aBbllUEHUA HOMMHANbHbIX MNapameTpoB 3Toro obopyaoBaHus. B vacTtHoctn, B
COBPEMEHHbIX FeHepaTopHbIX YCTaHOBKax MNEepeMEeHHOro TOoKa CBEPXMNEpPEXodHOEe peakTUBHOE COMpOTUBIIEHME
coctaBnsieT npubnusmtenbHo 15%, 4TO Npou3BOAUT AOCTATOMHO HebnaronpuaTHOe BO3QENCTBUME Ha opmy
HaNpsDKEHWs, €Crnn He UCNOoMb3ylTCA cneuuanbHble OOMOTKM MnM MOLLUHOCTb reHepaTopa He Oyaet BbibpaHa
3aBeJOMO 3aBbILLEHHON.

CoBpemMeHHble UcTouHukn 6ecnepeboinHoro nutaHma (MBI /UPS) cnocobHbl KOHTponnpoBaTh (hopMy HanpsixeHus
Ha KaxaoMm nonynepuoge cuHycouabl. B HacTosilee Bpemsi B nogaenstoLiem 6onbluMHCTBE cuctem BecnepeboiHoro
NUTaHWSA NPaKTUYECKN NIOOO0M MOLLHOCTU MCNONb3YOTCA UHBEPTOPbLI Ha BUNONAPHBLIX TpaH3UCTopax C U30NIMPOBAHHbLIM
3atBopoM (IGBT) npu BbICOKOHACTOTHOM LUMPOTHO-MMMYSIbCHOM METOAE WX ynpaBneHus. Takne cuctembl obnagaroT
CMOCOBHOCTLIO NUTAHMS Harpy3oK C BbICOKMMU KO3 ULMEHTaMN aMNnnTyAbl TOKa (3 1 BbILE) 3a CHET NEPEKNOYEHUI
Ha BbICOKOW YacTOTe U KOPPEKTUPOBKE POPMbI HaNPsKEHNST Ha KakaoM nonynepuoge. 3Ta cnocoGHOCTb OTAaBaTh TOK
C BbICOKMMM MUKOBBIMW 3HAYEHMSIMU MOXET MPMBOAUTL K TOMY, YTO hopMa HanpsbkeHus Ha Bbixoge MBI ¢ ABONMHbIM
npeobpasoBaHMEM 3HEPIUMN 3aMETHO fyuyLle, YEM Y NPOMBbILLNIEHHON CETU Ha BXOA4E CUCTEMBI.
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MapeHun Hanpsi>keHus B pacnpep,enMTeanoﬁ ceTu.

BonbwuHcteo MBI cnocobHO nutaTh Harpy3kM C BbICOKMM 3HAYeHWeM KoapduumMeHTa amnnuTyabl, npuyem
KO3 DULIMEHT UCKEKEHNS CUHYCOMAANbHOCTU HanpskeHusa He npesblwaeT 3-6 %. OgHako 3TO ypoBeHb MCKaXeHUn
HanpshkeHus, nonydYaeMbln Npu 3aMmepax Ha BbIXOAHbLIX kKneMmax camux MBI, Ho He B MeCcTax NOAKIMHYEeHUs Harpysku.

CnepnyeT yunTbiBaTh, YTO (POPMa TOka M3-3a2 BbICOKOTO MPOLIEHTHOIO COAEPXKaHWsi BbICLUMX FAPMOHUK OyaeT CUNbHO
oTnu4aTbCs OT cuHycouaanbHon. Popmbl TOKOB Ans ogHodasHoro (puc. 1) n TpexdasHoro (puc. 2) BbInpAMUTENen
XapakTepusyTcsa onpeaeneHHbIM NPOLEHTHBIM CoaepXaHNEM HEYETHbIX BbICOKOYACTOTHbIX rapMOHUMK (Tabnuua 1). [
3 ] CooTBeTCTBYIOLMNE CNEKTPLI TAKUX TOKOB NpUBEAEHLI Ha puc. 3.

A —
VY -

Puc.1. ®opma Toka oaHOoha3HOro BbINPAMUTENSA.

WM

Yy

i

~ ¥

Puc.2. ®opma Toka TpexdasHoOro BbinpsiMuTens.

NMouTtoBas pacchbinka "IrekTpoTexHmyeckasa aHUuknoneama™

Bce nogpobHocTu 3aeck: http://electrolibrary.narod.ru/electrotech.htm
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Puc.3. CnekTpbl BXOAHLIX TOKOB BbINpsMUTenen: a) ogHocasHoro, 6) TpexdasHoro.

Ta6nuua 1. CnekTpanbHbIA cocTtaB Toka Ha Bxoae UBI (npumep - npu 100% Harpy3ke ans UBI 6e3 BxoaHoro
¢unbTpa n KoppekTopa ko3chdpuLmMeHTa MOLLHOCTH)

N OpHodasHbii UBIT, In | TpexdasHein NBIT, In
rapmoHukn, n | /11 (%) /11 (%)
1 100 100

3 65,7 -

5 37,7 33

7 12,7 2,7

9 4,4 -

11 5,3 7,3

13 2,5 1,6

15 1,9 -

17 1,8 2,6

MornHoe conpoTuBneHne pacnpeaenuTensHoOn CETU NMEET B 3HAYUTENbHOW CTENeHN MHAYKTUBHbLIA XapakTep. [oaTomy
NPy OYeHb BbICOKOM COAEPXKaHWM rapMOHMK TOKOB COOTBETCTBYHOLLEE NajeHne HanpshkeHUs Ha kabensx u nposogax
CTaHOBUTCS HAMHOrO Bbile NpeaernibHoO A0MYCTUMBbIX 3Ha4YeHun [ 1 ], 1 B TUMMYHBLIX pacnpefennTernbHbIX CUcTeMax C
kabenbHbIMW Tpaccamu anvHon 6onee 100 METPOB MOXET MPOMCXOOUTb CUIIBHOE WCKaXKEHWE HaMnpshKeHWs Ha
Harpy3ke. [puUMepoM TakuX WCKaKEHUN MOXET CNYyXXWUTb rpadukm Toka W HanpsbkeHWs Ha BXxode opHodasHoro
BbINPSMUTENS B 3aBUCUMOCTU OT BENUYUHbI OTHOCUTENbHOW PEeaKkTUBHON COCTaBNALWENn CONPOTUBMNEHUSA BXOOHOro
dugepa Unm BHyTPEHHEro CONPOTUBMEHUSA NCTOYHMKA NUTaHUA BbinpaMutens (puc. 4) [ 4 1.

Puc.4. ®opmbl HanpsbkeHMss U Toka Ha Bxoge OecTpaHccopmaTopHoOro opHodasHoro BbINPAMUTENS B
3aBUCUMMOCTU OT OTHOCUTESNIbHOWN PeakTUBHOW COCTaBnAOLWEeNn CONPOTUBIEHUA BXOAHOro chmaepa.
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AdcheKT rapMOHUK KpaTHbIX TPEeThLEen.

BbIclwMe rapMOHUKK TOKa KpaTHble TpeMm (T.e. 3, 9, 15, 21 u T. A4.), onpedensiolime BbICOKOe 3HavYeHne koadduumneHTa
aMmnnuTygbl U reHepypyemMble ogHOMasHbLIMU HarpyskaMmu, UMEKOT cneunuyeckoe pesynbTupyollee Bo3aencTsme B
TpexdasHbix cuctemax. B cbanaHcupoBaHHOW  (CUMMETPUYHON)  Tpexdpa3HoM cuUCTeMe  rapMOHWUYECKUe
(cvHycouparnbHble) TOkM BO Beex Tpex dhasax caBuHyThl Ha 120 rpagycoB No OTHOLLEHWUIO APYT K APYry, U B pesyrnbTaTe
CyMMa TOKOB B HEMTpanbHOM MpoBOAHUKE paBHa Hynto. CnegoBaTenibHO, He BO3HWKAET U NageHus HanpshkeHus Ha
NpoBOAHWKE HenTpanu B kabene.

3To yTBEpPXOEHWe OocTaeTca crnpaBeanuMBbiM AnA GOoMbLIMHCTBA rapMoHuk. OOHaKo HEKoTopble U3 HUX UMeloT
HanpaBneHue BpallleHVUs BEeKTopa Toka B Ty XKe CTOPOHY, YTO M OCHOBHas rapMoHuka (nepsas, "dpyHoameHTanbHas",
T.e. 50 '), TO €CTb OHM MMEIT NPSAMYI0 NocreaoBaTenbHOCTb. [pyrie e BpallaloTca B obpaTHOM HanpaBneHun u,
TakuM obpasom, MMetoT 0bpaTHyIo NocrneaoBaTenbHOCTb. OTO HE OTHOCUTCA K rapMOHMKaM, KpaTHLIM TPETLEi:

n=3@2k+1),raek=0,1,2,..(1)

B TpexdasHbix uensx oHW caBuHyTbl Ha 360 rpagycos Apyr kK Apyry, cosnagatoT no dase n obpasyloT Hynesylo
nocnegoBaTenbHOCTb. HevyeTHble rapMOHUKK, KpaTHble TpeTbeln, CYMMUPYIOTCA B NPOBOAHMKE HenTpanu (puc. 5).

g
, . i

']

b Wl

Puc.5. MNpouecc chopmmnpoBaHus Toka HEUTpPanu Npu HENMMHENHOW Harpy3ke.

B pesynbTare, C y4E€TOM TOrO, YTO OHWU COCTABMAT GOMbLLIYIO AOMI0 B AEWCTBYIOLEM 3HAYEHUN (Pa3HbIX TOKOB, OBLLMIA
TOK B HEMTPanu MOXeT NpeBblLlaTh (asHble TOKN.

2 ) )
(2) Le=3JE 42+ 4+

Tak, HanpumMep, Npu asHbIX Tokax paBHbIX 37 A, TOK HenTpanu coctaensaeT 55 A npu yactoTe, pasHon 150 'y, [ 2 ].
HenpasunbHO CNpoeKkTUpOBaHHbIE YeTbipexnPoBodHble Kabenu TpexdasHbiX ceTen MoryT neperpeBaTbCs BNoTb A0
BOCMNAMEHEHUs,, MOATBEPXKAAsi TEM CaMblM HeOOXOOMMOCTb YBENUYEHUS CEYEHWSI MPOBOOHWMKOB HEWTpanu
TpexdasHbix Kabenen ceTU 3SMNeKTPONUTaHWS KOMMbIOTEPHOrO 06OopyaAoBaHWS. [apMOHMKM,  KpaTHbIE TPEThEW,
NPUBOASAT K NadeHUsIM HanpsikeHUs Kak B HeWTpanwu, Tak U B dasHbIX NPOBOAHMKAX, BbI3biBasd UCKaXeHUs opmbl
HanpshkKeHns Ha Opyrux Harpyskax, NoAKMYEHHbIX K 3TOW CeTu.
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Kpome YKa3aHHOro Bblille, B Me)KCba3HbIX HanpaXXeHnax TpexcbasHoﬁ cetTun 6y,ElyT OTCYTCTBOBaTb rapMOHUKKN, KpaTHble
Tpem, B CBA3MN C 4YeM COOTHOLUeHne mMexay Ct)a3HbIM n Me)KLI.th)a3HOM Hal'lpﬂ)KeHMVl npun HecnMHycomaanbHbIX TOKa

CTaHOBUTCA MeHbLUe, YEM N"E .
Pe30HaHCHbIe ABMEHNA Ha YacToTax BbICLUNX rapMoOHUK.

an Hann4nmn BbICLUMX rapMOHUK B 3NEKTPUHECKMX Lenax COo cocpeaoToHeHHbIMU U pacnpedeneHHbIMU napamMmeTpamMu,
KakmuMmm mMoryTt ObITb npeacTtaBlieHbl onoku, y3nbl U pacnpenennteribHble CETU CUCTEMbI SNEKTPONMUTaAHUA, BO3HUKAET
OMacHOCTb ModABNeHNA Pe30HaHCHbIX SABMEHUN. an BO3HWKHOBEHNN PE3OHAHCHOro unn ©nunakoro K HEMY peXunma Ha
Kakon-nnbo BbiCLLEN rapMOHMKE TOKa U HanpsaXXeHUda 3Ta COCTaBliAloLWaA OKa3blBaeTCA bonblue, Yyem aMmnnntygHoe
3Ha4vyeHne nepBoﬁ rapMOHUKKN TOKa (Hal'lpﬂ)KeHI/lﬂ) Ha TeX Xe y4dacCTkax uenwu. 310 oTpuuaTernbHbIM o6pasoM MOXeT
OTpPa3nTbCA Ha pa6OTOC|'IOCO6HOCTM OTAEeNbHbIX 3ANTEMEHTOB U Y3/10B CUCTEMBbI.

HaBogku B TeNNeKOMMYHUKaUMOHHLIX N ynpaBnAKLWUX ceTAX.

Korga TeNeKOMMYHUKaUMOHHbIE UMK ynpaBnAaowme cetn npoxoaart B6NIM3M cMNoOBLIX CEeTEN, Mo KOTOPbIM MPOTEKalT
TOKM BbICLUMX NAPMOHUK, B NEepBbIX MOryT HaBOOAUTbCA NMOMEXU N UCKaXKeHUA MHCt)OpMaLLMOHHOFO curHana. BennuunHa
NCKaXXeHnA 6y,u,eT 3aBNCETb OT YaCTOTbl BbICLUMX FAPMOHUK, ONMWHbI NapanierbHbIX y4acTKOB ceTen n paccToAaHuna
Mexay HAMN.

AkycTnyeckuin wym.

B TpchcbopmaTopax, apoccenax n apyrux 3neKTpoMarHUTHbIX 3fieMeHTax BbICLUMEe TFapMOHUKM TOKa, co3gaBasd
ANeKTpoanHamMmmn4eckmne ycunua, Bbi3blBaloT OOMOJTHUTENbHbIE aKyCTU4YeCKMne LWyMbl.

Bu6paum| B 3JIEKTPOMALUUHHbLIX CUCTeMax.

Hanuuve BbICLUMX TFApPMOHUK B HanpsbkeHUM NUTaAHUSA MHOYKUMOHHBIX SnekTpoaBuratenen SABnsieTcss NpUYUHOMN
BO3HMKHOBEHUS B MarHUTHOM MOTOKE COCTaBMAIOLLMX HA YacTOTaX BbICLUMX rAPMOHUK, KOTOpbIE B CBOK ovepenb OyayT
HaBoauTb rapmoHukn 3LC un, Kak cneacreme aToro, B 06MOTKax poTopa MOSIBMAKTCA BbICLLUME FAPMOHUKMA TOKa. OTU
rapmMoHukn GyaoyT B3aMMogencTBoBaTb C OCHOBHbIM MarHUTHbIM MOTOKOM, CO3aBasi JOMNOMHUTENbHbIE MEXaHNYeCcKne
MOMEHTbI Ha Bany 3MeKTpMYeckon MaluuHbl. B pesynbTarte co3garoTca rapMOHMYEcKMe nynbcaumni BpallatoLero
MOMEHTa Ha Bany gsuratensl. B akcTpemanbHbIX Crnyvasx MOXeT BO3HWMKHYTb BMOpauMsi HA pe3oHaHCHOW 4acToTe
BpalllaloLWencs maccbl poTopa, NpuBoAslas K HaKOMMEHU ycTanocTu MeTanna 1M BO3MOXHOMY paspblBy Barna
poTopa anekTpoasuratensa [ 5].

HarpeB MU gonoJsfiHnTesnbHbLIE NOTepu B Tpchq:opmaTopax N IANEeKTpUu4eCKUX malunHax.

[ononHutenbHble noTepun, Bbi3blBaOLWME neperpes TpchcbopmaTopOB npun Hanndnm BbICLLUNX NAPMOHUK, BO3HUKAIOT
n3-3a CKI/IH—SCbeeKTa B Mean oOMOTKK (yBeaneHMe aKTMBHOIoO ConpoTuBIiEeHUA obmoTKM C pocToB ‘-IaCTOTbI), a Takxke
yBenn4eHnem noTepb Ha rmcrtepe3nc n BuXpeBblie TOKM B MarHUTonpoesoae TpchcbopmaTopa.

B anekTpuuyecknx MawmHax, KpoMe aHanornyHblX noTepb B cTaTtope (nNoTtepy B MeAuM U MarHUTonpoBoae), us-3a
3HaYMTENbHOW pasHuLe B CKOPOCTHAX BpallatolMXCs MarHWTHbIX Nonen, cos3gaBaeMblX BbICLUMMW FrapMOHUKaMu, y
CKOpPOCTbIO BpalleHWs poTopa BO3HWUKAIOT AOMNOMHUTENbHbIE NOTEpU B  AeMndepHbix OoBMoTkax potopa U
MarHUTOMPOBOAE 3MNEKTPUYECKON MaLUuHBbI [ 6 ].

HarpeB KOHOEeHCaTopoB.

[ononHutenbHble notepn npun Hanndnm BbICLUMX TApMOHUK B KOHAEeHCaTopax 06yCJ'IOBJ'IeHbI yBenn4yeHnem "yrna
I'IOTepb" B OWN3NEKTpUke n pocTtoM p.el;ICTByIOLIJ.eFO 3Ha4YeHUA TOKa KOHAeHcaTopa. BosHukarowmmn neperpes B
KOHOEeHCcaTope MOXeT npuBoaAnUTb K I'Ip060IO ON3NEeKTpuKa. Kpome 9TOro, KOHAeHCaTopbl 4YYBCTBUTEJIbHbI K
neperpyskam, Bbl3biBaeMbliM MPUCYTCTBMEM BbICLLUUX TAPMOHUK HaNpAXXeHnA.

HarpeB kabenen pacnpegenuTesibHON CeTU.

[ononHutenbHble nortepn B Kabensix cuMnoBoNn ceTw, npmeogduine K noBbllUEHUIO TeMnepaTtypbl NPOBOAHWKOB, Mpu
Hann4mnm BbICLLNX rAPMOHUK TOKa Bbi3blBaAOTCA crneayrwnMmn OCHOBHbIMU NPpU4YNHaMM !
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e yBenuvYyeHuMeM OelCTBYIOLLEro 3Ha4eH1sl HerapMOHUYECKOro TOKa;
e yBerniMYeHMEeM aKTUBHOro CONMPOTUBIIEHUSI NPOBOAHUKA M3-3a CKMH-adheKTa;
e yBeniMYeHMEeM NoTepb B AUIANEKTPUKE U30NsLMMK KaGens.

Bo3aMoXHble cpeAcTBa peLleHus Npobremsbl

PasnnyHble meToabl MOryT WNCNOJ1b30BaTbCH, 4yTOObLI MonMbITaTbCs ocnabuTtb BNUSHUE npo6neM, Bbl3blBaeMble
BbICLUMMU rAPMOHUKaMUN TOKa Npu Harpy3kax ¢ BbICOKMM 3Ha4YeHNEM KOSd)d)MHMeHTa aMmnnnTyabl.

Ob6ecneyeHne CUMMETPUYHOIO pexuma paboTbl TpexdasHoM CUCTEMDI.

B nepsyto oyepenb HeobxoanMo AoBUTLCS, HACKOMNBKO 3TO BO3MOXHO, COanaHCMpoBaHHOCTM Harpy3ok no dasam. Mpu
3TOM obecneyvMBaeTCqd MWHMMAnbHbIA TOK B MPOBOAHUKE HEWTpanM U MUHUMarbHOE COAepXaHWe rapMOHUK B
BbIXOAHOM HanpsbkeHun WUCTOYHUKOB Oecnepe6oHoro uutaHus. COOTBETCTBYIOLLME CXEMbl KOHTPOMsS U
ynpaenexHusa B UBIM GyaoyT nogaoepxmBaTb HOMUHANbHOE AENCTBYHOLLEE 3HAYEHME BbIXOQHOrO HamnpsKeHUs, B TO e
camoe BpeMsi CTpPeMsICb obecneynTb ero cuHycouaansHyo dopMy. He Bceraa BO3MOXHO OOHOBPEMEHHO BbIMOMHUTD
obe atn yHKumMmn. B obwem cnyyae HecbanaHcMpoBaHHas Harpyska BO3OEWCTBYET Ha HanpsbkeHwe, Bbl3biBasd €ro
NCKaXeHne. XOTs1 OHO U OTHOCUTENbHO Marno Mo BeMNuYMHe, HO Tak e A00aBnseTcst K 06WMM UCKaxeHnsaM B kabene.
O6bI4HO NpeobnagaloT Te UCKAXKEHNA HaNPsSKEHUS, KOTOPblE CTEHEPUPOBAaHbI B pacnpeaennuTenbHON ceTu.

OaHMM 13 pauMoHanbHbIX CNOCOBOB CUMMETPUPOBaHUS OOHOMAa3HbIX Harpy3ok B TpexdasHon ceTu sBnsaeTcd
ucnonb3oBaHue UBI ¢ gBoNHBIM Npeobpa3oBaHMeEM IHeEPrMn Npu TpexdgasHoM Bxoae n ogHodasHom Bbixode (3¢ /
1). B aTom cny4vae pasrpyxaetca HenTparb, T.K. OHa He ydacTByeT B paboTe TpexdasHoro BbINpsMUTENSA Ha BXOAE
UBI, Haxogswencs B HOpMmanbHOM pexume npeobpasoBaHus HanpsbkeHus. OgHako aToT adpekT nponagaeTt npu
nepexoge UBIM Ha pexum "Bypass".

BknioyeHue B CUCTEMY pasgenuTenbHOro TpaHcgopmMaTtopa ¢ 06MOTKaMM «TpeyrosibHUK-38e3aay.

OTOT MeToq Mcnonb3oBancs Ha npakTuke, HO He Bcerga C ycnexom [ 7 ] I'Ipe/J.nonaraHOCb, 4YTO B 3TOM Clly4vae
TpchcbopmaTop He nponyckaeT rapMoOHUKN, KpaTHble TpeTbeI;l, N 4YTO OTCYTCTBME NMPOBOAHMKA HeI;ITpaJ'II/I Ha CTOpOHe
I'IepBI/l‘-IHOI;I OOMOTKMN MUCKNIOYaeT nageHne HanpsaXXeHuna Ha Hel;lTpaJ'II/l. Ho Takoe yTBEPXOEHNEe OKa3arioCb npaBuUiibHbIM
Nnb YaCTU4HoO. CﬁaﬂaHCMpOBaHHble rapMOHUKN, KpaTHbIe TpeTbeVI, HaBOAAT COOTBETCTBYHOLWMNE MarHUTHblEe NMOTOKN B
CTEepPXHAX cepaevHuKa TpchcbopmaTopa n, eCnn OHW paBHbl NO BefnM4ynHe KU cosnagaroT no cbase, TO HanpsXeHwud,
HaBedeHHbIE B I'IepBI/l‘-IHOI;I obmoTke, 6y,D.yT CKOMMNEeHCHpoBaHbI.

Kpome atoro niobon TpaHchopMatop UMeeT MHAYKTMBHOCTb paccesiHusl, koTopast AobaBnseTcs K CyLeCcTByOWEeMY
MOfIHOMY BXOAHOMY COMPOTUBIIEHUIO pacnpenenuTenbHOn ceTu. ATO MOXeT oKasblBaTb 3(dEKT YMEHbLUEHUS
koadhduLmMeHTa aMnnTyabl TOKA Harpy3knm U CyMMapHOro 3HavyeHust koaddULMeHTa NCKAXKEHWUI CUHYCOMAANbHOCTH
Toka. OOHaKo WCKaXXeHWe HanpspkeHWst yBenuMuMBaeTCsl, a OOCTWKMMOE MaKkCMMalibHOe 3Ha4yeHue HanpsiKeHust
MOCTOSIHHOIO ToKa Ans nutaHusa nieeptopa MBI cHkaeTcs.

Ucnonb3oBaHue (bMﬂprOB nogaBfieHnsd rapMoHUK.

TpeTbs rapMoHUKa ABMSETCA JOMUHUPYIOLLIEN NO CBOeMy Hanbonee HebnaronpusiTHOMy BO34eNCTBUIO B 0OAHOGa3HbIX
uensx. BkrniodeHne B cxeMy unbTpa, KOTOpbIA UMEET HU3KOE MOMHOE COMPOTMBIIEHME HA YacToTe 3TON rapMOHUKMU,
MOHWXaEeT reHepupyemoe HEeNUHENHOW Harpy3kon HanpsbkeHue. [pumeHeHne TakMx (OUNbTPOB B CriyYyae CUCTEM
B6ecnepebonHoro nutTaHns Hanbonee ycnewHo Ans KoMneHcauum adpdekta HecbanaHCUPOBaHHbLIX HArpy3oK, KoTopble
NUMEIOT TEHOEHUMIO reHepUMpPOBaTh BbICOKUE YPOBHU rapMOHUK. OUnbTpbl MOrYT ObiTb YCTaHOBMEHbI kak BHyTpu UBI,
TaKk U pacrnonoxeHbl Ha BbIXOAHOM KOHLEe kabens (T.e. Ha CTOPOHe Harpy3ku). Torga TOKU TpPeETbeW rapMOHMKM
LUMPKYTNVPYIOT MEXAY Harpy3kon n ounbTPOM, YaCTUYHO CHUXKasi CyMMapHbIA TOK B MPOBOAHUKE HENTpanw.

OpfHako Takoe NoakNtoveHMe He AaeT OKOH4YaTernbHOro pelueHus npobrnembl, ecnu Ha Bbixode MBI nogkntodeHsl
pacnpefernieHHble Harpysku. YCTaHOBIEHHbIN TakuM 0Bpa3oM unbTp 3allmaeT TOMNbKO YacTb Harpysku, K KOTOPOWn
OH HENoCpeaACTBEHHO NOAKMYeH. MMo3TOMy cxemMa NodkntoveHns AomkHa OblTb Takon, YTOObIA(hnbTp 3aLmLian- BCO
Harpysky, a He TONbKO ee 4YacTb. OTO MOXET Bbl3BaTb 3aTPyAHEHUS MO CTOMMOCTU 0bopyaoBaHMsA U-HEOBXoaMMOoNn
3aHMMaeMoK NnoLiaan npu paccTtaHoBKe AOMOMHUTENbHbBIX YCTPOWUCTB B HECKOSMbKUX y4YaCTKax pacnpenernvresibHom
CETMW Ha pasnUYHbIX 3Taxax 3aaHus.
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Ocoboe 3HadyeHWe MMeloT UNbTPbl, ycTaHaBnuBaeMble Ha Bxode WBI. LectunonynepuogHble (LWecTUnyrbCHbIE)
BbINpSMUTENN, NpUMeHsieMble B TpexdasHbix UBIT, co3galoT BbICOKMI ypPOBEHb NSATON rapMOHUKU TOKa B NUTaloLLen
ceTn. [N CHWXKEHUA rapMOHUYECKOro cocTaBa noTpebnsaemoro Toka W MOBblWeEHUA KoaddUuMeHTa MOLLHOCTU
cuUcTeMbl B (pasHble MPOBOAA BKIHOYAKT MHOYKTUBHbIE COMPOTMBIEHUs (apoccenu). MNoBbiweHneM 3dhdeKkTUBHOCTU
NnoAaBneHns BbICWIMX FAPMOHUK TOKa SBNSieTCH BKMYeHMe BxogHoro dunbTpa WBIM, HacTpoeHHoro Ha nATyio
rapMOHWUKY.

MpumeHeHne gBeHaguaTunonynepuogHoro Buinpamurtens B UBI.

[Ona cHwkeHWs BenuUMHbl KOIMULMEHTA UCKAKEHUA CUHYCOMOANbHOCTU BXOQHOro Toka TpexdasHbix WBI go
ypoBHs MeHee 10% ucnonb3ytoT 12-nonynepuogHsle (12-nynbCcHOro) BINpsAMUTENN.

CHuXXeHue NosiHoro conpoTuBIieHusA pacnpep,enMTeanoﬁ CeTu.

OT0 0AUH 13 3PPEKTUBHBIX METOAOB CHWKEHUS HENMMHENHbIX UCKaXeHu. Kabenn n cOopHble LWWHBbI MMEKT MOMHoe
COMpOTUBIEHNE, KOTOPOE MPSIMO CBA3@HO C OJSIMHOM NUHWUA. YBenuueHue cedeHnst kabenen (NpoBOLOB) CHWXKaeT
aKTMBHOE COMPOTUBMNEHWE pacnpedenuTenbHOM CEeTU, HO He CHWXaeT ee WHAYKTMBHOCTb. MakcumanbHoe
appekTuBHOE ceveHue xun kabenen (NpoBogoB) cocTaBnseT NpubnuantensHo 95 k8. MMm. [ 7 ] C ganbHenwmm
yBENUYEHNEM CeYeHuss kabenem ux MHOYKTUBHOCTb OCTaeTCs OTHOCUMTENbHO MOCTOsIHHOW. OuyeBugHo, 4To Gonee
appekTuBHBIM  ByaeT Mcnonb3oBaHMe napanmenbHO CcoefuHeHHbIX kabenen (nposogoB). [lpy BO3MOXHOCTM
NCNOSb30BaHUSA AeleHTpann3oBaHHONW cucTeMbl BecnepebonHOro NuTaHns cnegyeTt paccMoTpeTb pasferneHme BCero
WHCTannmMpyemoro obopyaoBaHus (T.€. yCTPONCTB, BXOASALLMX B COCTaB 3allMLLaEeMON Harpy3kn) Ha cekuun, kaxagasa us
KOTOpbIX ByaeT 3anuMTaHa OT OTAENbHOro MCToYHUKa 6ecnepeboriHoro nutanusa (UBIN).

CnefgyeT NOMHUTb O TOM, YTO BO BpeMs NPOdUNaKTU4ECKUX, PEMOHTHbIX U T.N. paboT cuctembl BecnepeboriHoro
NUTaHMSA OOSMKHBI M MOTYT ObITh NepekntodeHbl B pexnm obxona (Bypass). Npy 3TOM BO3MOXHO BO3pacTaHWe YPOBHS
UCKaXXEHWW, T.K. HENUHenHas Harpyska Hanpsmylo OydeT nogkmodeHa K NepBUYHOMY MCTOYHUKY MNepeMeHHOro
HanpshkeHus (reHepaTop, TpaHcopmMaTop NoACTaHUMM 1 T. N.). PopMa HaNpPsHXKEHUSA CETEBOro ANEKTPONUTaHKUS YacTo
OblBaeT NCKaXkeHa 13-3a ApYrMx Harpy3oK, He OTHOCALLUXCA K KPUTUYECKMM, HO MMEIOLLMX XapaKTepUCTukn, nogobHble
KOMMbLIOTEPHOMY U OPUCHOMY 0BopyaoBaHuo. NckaxeHns hopMbl HANPSHXKEHUS ANEKTPOnUTaHUs, CreHepupoBaHHbIE
apyrum obopyaosaHueM, A00aBATCA K UCKaXKEHWSM OT KOMMbIOTEPHOW Harpysku, kotopasd 6bina nepekrnoyeHa Ha
nuTaHne HenoCcpeaCcTBEHHO OT CETU (Ha BpeMs npodunakTukn unu pemoHta MBIMT), cosgasas, Takum obpasom, 6onee
BbICOKME YPOBHMW UCKAXKEHWIA.

NurepaTtypa

1. TOCT 13109 - 97. Hopmbl KayecTBa 3MEKTPUYECKOM 3HEPrMM B CUCTEMAx 3NeKTpocHabxeHus obliero
HasHa4eHwus.

2. KanyctuH B.M., JlonyxuH A.A. KomnbloTepbl 1 TpexdasHas anektpudeckasa ceTb // CoBpeMeHHble TeXHONormm
aBTomaTusaumm - CTA, Ne2, 1997, ctp. 104-108.

3. Dugan R.C., McGranaghan M.F., Beaty H.W. Electrical Power Systems Quality. McGraw-Hill, 1996. - 265 cTp.

4. Fiorina J.N. Inverters and Harmonics // Cahier Technique Merlin Gerin, no 159. - 19 cTp.

5. Yacamini R. Power System Harmonics. Part 3 - Problems caused by distorted supplies // Power Engineering
Jounal, Oct., 1995, cTp. 233-238.

6. Harmonic Disturbances in Networks and Their Treatment // Cahier Technique Schneider Electric, no 152. - 25
CcTp.

7. Forrester W. Networking in Harmony // Electrical Contractor, Nov. / Dec., 1996, ctp. 38-39.
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26

Copyright © 2006 r. www.electrolibrary.narod.ru 9nekTpoHHbIN 3NEeKTPOTEXHUYECKUN XKy pHan
"A anekTpuk!", NoBHbLIN AHapen, e-mail: electroby@mail.ru



http://www.electrolibrary.narod.ru
mailto:electroby@mail.ru
http://www.tensy.ru

ONeKTPOHHbLIN XypHan “A anekTpuk!”

I'J1aBHOMY DHEPreTuKy

K Bam npuunies npoaaBen...

Cpean MHOrOYMCreHHbIX 00S3aHHOCTEN, NeXalmx Ha rnaBHOM 3HepreTuke, Janeko He nocnegHee MecTo
3aHumaeT pabota no npuobpeteHuto obopyaoBaHMs, 3amacHbIX YacTer, KOMMMEKTYOLWNX, MaTepuanoB MU yCcnyr.
MonpoObyiTe OLeHUTL CBOM rogoBble 3aTpaTbl HAa Bce 3T0. [daxe 6e3 yyeTa SHEpProHocuTenen AeHbrn nonyyatcs
Hemanble.

A Kak OHM 0BbI4HO OOCTalTCA aHepreTuky? Kakmx ycunum ctout "BblOUTE" onpeaeneHHyo CyMMmy y aumpekropa?
Tem Gonee obGMaHO CO3HaBaTb, YTO B pe3ynbTaTe HeyaauyHOW MOKYMKW, AeHbrM noTpavyeHbl HEAMEKTUBHO, a TO U
BOBCE BbIOPOLLEHbI Ha BeTep. JOHEepreTMkM CO CTaXeM HaBepHsika BCMOMHAT Maccy Takux npumepoB. 3a
06e306uagHbIM, Ha nepBbIN B3rMAL, onpedeneHveM "HeygadHas MOKynka" CTOAT BMNOMHE KOHKPETHbIe criyvau
npssMoro obmaHa nocTaBLUMKOM. TYT U HEKAYeCTBEHHbIE TOBapbl, U 3aBbllEHHbIE LEeHbl, 1 HEBO3MOXHOCTb HaUTU
3anacHble YacTu, HECOOTBETCTBME (PaKTUYECKMX NapameTpe B PEKIIaMHO-TEXHUYECKUM XapaKTepuCTUKam - BCero He
nepeuncnuws! [octoBepHaa uHdopMauMs Mo 3TUM BOMNpocCaM Hepeako MOMpoOCTy OTCYTCTBYET, Tak Kak Mo
MOHATHLIM MPUYMHAM HUKTO HE 3aMHTEpecoBaH B pekrname CBOMX HepopaboTok. Tem He MeHee, npobnema
cywecteyeT. O6 aTOM CBMAOETENBCTBYIOT HEOAHOKPATHO O3BYYEHHbIE MOXEMaHWUs 3JHEepreTUKoB orpagutb MX OT
COMHUTENbLHbIX OUPM, HeJOBPOCOBECTHOW peknambl, obecnednTb UHpopmaumen o AeNCTBUTENLHO 3PP EKTUBHOM
obopyaoBaHMM, TEXHOMOIMMUSX, ycnyrax.

KoHeuHo, 6bino 6bl XOpoLOo MMEeTb Nog PyKorn MHOopMaLno 0 He[OBPOCOBECTHBLIX MOCTaBLUMKAX, COMHUTENbHbIX
TEXHUYECKUX HOBMHKax M T.n. OgHako MonydYeHue Wn pacnpocTpaHeHUe TakuMX CBEAEHUN COMpPSKEHO C PALOM
CYLLIECTBEHHbIX CMOXHOCTEW, B TOM 4ucne u topugudeckmx. Kpome Toro, Takas MHopmMauus Hukorga He Oyaer
nonHon. OYeBMAHO: BbIXOA, HY>KHO UCKaTb HE B MOMCKax HeraTMBHON MHAOpPMaLUK, @ B NOBbILLIEHUM KOMNETEHTHOCTHU
cCaMnX 3HEpPreTMKOB B BOMpoOCax B3aUMOOTHOLUEHWA C MNPOU3BOAUTENAMWU U MOCTaBLWMKamMuM obopyaoBaHus,

KOMNNeKTyrLwnx, Mmatepmanos, TexXHomnorumn, ycnyrmuT. O.
Y10 gomkeH 3HaTb U MOMHUTbL noKynaTtenb, Ha 4YTO cneayeTt 06paTMTb BHUMaHue?

1. MNokynanTte TONbKO TO. YTO Bam pgencteutenbHo HYXKHO. 3angute Ha cBon cknag wnu 3arnsiHUTe B CKagckue
BELOMOCTU. OTO - COTHM MO3nuMiA 0OOpyLAoOBaHMS, M3OEnuini U MaTepuanoB, KOTOpPble MPaKTUYEeCKU HUMKOrga He
NCMomb30Banucb Mo Ha3HaA4YeHNo U ckopee BCero He ByayT ncrnonb3oBatbcs. OHM He HYXHbI. OTO U eCTb NPECIoBYTbIE
HenukBMabl. HUKTO He cKaXeT, UMK He 3axO4veT CKa3aTb, 3a4EM Ha HWX B CBOE BpPeEMS TpaTuUnucb AeHbrn. VX oyeHb
TPYAHO npogaTb, a CpeacTBa, 3aTpadeHHble Ha UX peanusauuio (peknama, CKrnagckue onepauun, TPaHCMNOPTHbIE
pacxodbl U T.N.) MOXHO CYUTaTb NOTEPSHHBbIMU. B 9TOM nNnaHe 3HaA4YMTENbHO yry4llaT CUTyauuo Takme MeponpusTus,
Kak paspaboTka HOPM pacxoga MaTepuarioB M KOMMMEKTYIOLWMX, pacyeT HOPMaTMBHOMO CKNagCcKoro 3anaca,
obsi3aTenbHas 3alnTa roaoBblX 3asiBOK CTPYKTYPHLIMUW NoAapasgeneHmsiMmn.

2. CtapanTecb He BbiTb NEPBOOTKpPLIBATENSAMU. YCNyrM HEN3BECTHLIX Bam Ha pblHKe UpPM, TakKe Kak U BHeOpEHNe
HOBbIX TEXHOMOrn, maTepuanoB, obopydoBaHWSs, YBENWYMBAOT CTeMeHb pucka, a MoTomy TpebyrT ocoboro

BHMMaHMs. B Takux crnyyasix XOpowuvMW CpeacTBamu 3aluTbl OyayT oTkas OT npeaBapUTENbHOW onnathl,
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npeanoxeHne peanu3auuMmM NUNOTHOMO NpPOEKTa, OpraHusaums TeHaepa, MW3yYeHWe HUUEH3un, cepTUdUKaToB,
pPeTPOCNEKTUBLI peann3oBaHHbIX NPOEKTOB, OT3bIBOB APYrMX NOKynaTenen.

3. N3baBbTe cebsA OT HeHyxHbIXx xnonoT B Oyaywem. OTcyTcTBME Yy MOCTaBLWMKa WNW MUChonHUTensa pabot
HeobXOAMMbIX AOKYMEHTOB paspeLunTenbHOro xapakrepa (NuueHsuin, cepTudukaToB, paspelleHna Ha npuMeHeHne
(BKNOYEHME B COOTBETCTBYIOLLUME PEECTPbI) MOXET MPUBECTU K NpobnemMamM C KOHTPONMPYIOLWMMKU OpraHM3aunsamu.
O6paTtnuTe BHUMaAHWE Ha CUCTEMY rapaHTUMHOIO U MOCIerapaHTUMHOIO CEPBUCHOrO OBCMYXMBAHUS, CPOKM NMOCTABOK
3anacHbIX YacTel W OKa3aHWSA TEXHUYECKOW MOMOLLM, Hanuuue "ropsden nuHun', obyyeHune Bawero nepcoHana,
Hanuume npeacraBuTeNsCTBa hupmbl B Bawwem ropoge.

4. Orpagute cebs OT HeoxmagaHHocTen. CTapanTecb 3aknoyaTb fgorosopa "nog knwy". He 3abbiBante o
HEeOOXOAMMOCTU MNOMyYEeHUS1 TEXHUYECKMX YCIOBWUA, 3aliMTbl W COrfacoBaHuWs npoekTtoB. OroBopuTe Has3BaHHble
MOMEHTbI B AOrOBOpE, €CNU XOTUTE MOPYyYuTb 3T paboTbl nopapsayuky. NouHTepecynTech LeHamu Ha 3anacHble
yacTu, NOPSAAKOM UX NpnobpeTeHns B dyayLiem.

5. [maBHOe He LieHa, a TO Kak Toeap yaosneTeBopseT Bawwm notpebHocTn. Bonblue BHUMaHWUS yaoensanTe KadecTBy U
PYHKLUMOHANbHbIM BO3MOXHOCTSIM npuobpeTtaemoro obopyaoBaHud. Nokynasi no nNpuHUUNY HauMeHbLUeN LieHbl, Bbl
puycKyeTe NOMOMHUTb CMIMCOK CBOMX HEMMKBUAOB M HepaboTatoLero obopyaoBaHus.

6. Yuutecb Ha YYXKNX owmnbkax, a He Ha cBomx cobCTBeHHbIX. OnbIT Ballux konner MoXeT oka3aTb CyLEeCTBEHHYIO
nomoLlb. He neHuTecb NOMHTEpPECOBaTLCA Yy HUX, Kak "BegyT cebs" B akcnnyataumm obopyaoBaHWE M TEXHONOMUW,
BHEApPEHHbIE Ha ApYruX NpeanpusTusaX.

7. CepbesHble hupmMbl Bcerga 3aboTarca o cBoeM nmeHu. Nybnukaumm B cneumanmnaMpoBaHHbIX U3gaHusix, y4actme B
NPECTWXHbBIX BbICTaBKax, NpoOBeEeHUE CEMUHAPOB, MPUCYTCTBME B U3BECTHbIX 0asax OaHHbIX - BCE 3TO MpPU3HaKU
conungHoro naptHepa. CoOMHUTENBHbIE (PMPMbI YacTo BbICTyNatT nof HeonpeaeneHHoW BbiBeckon "OpraHusaumsa”,
npegnaras KpavHe BbIrOOHblE YCIOBWMS MOCTaBOK. Ha peknamMHbIX MaTtepuanax 9TWU MOCTaBLUMKM He yKasblBaloT
NMoOYTOBOrO agpeca, a TONbKo TerneqoH.

8. lNapaHTMHOE K cepBUCHOE OBCNyXMBaHWE He nofdapok upMbl. [apaHTUHbIE 06A3aTenbCTBa, OTPAXEHHb! B
peknamHbIX MaTepuanax u ynoMmvHaemble B NeperoBopax, Takke Kak WU NOpsaoK UX peanu3auun, obssatenbHo
OOSKHbI OblTb OTpaXkeHbl B gorosope. [MoMHUTE, YTO, Kak NpaBuro, CTOMMOCTb rapaHTUMHOrO OBCNyXUBaHUA Yyxe
BKIOYEHA B LIEHY TOBapa, TaK Kak TpebyeT oT hrpMbl onpeaeneHHbIx 3aTpart.

9. He nepeoueHnBanTe CBOM BO3MOXHOCTU. byabTe BHMMATENbHBI BO BPEMSI NMEPErOBOPOB M 3aKMNiOYeHUs 4OroBopa,
ocTeperantecb Manunynauun. NomHute: Bbl BegeTe pasroBop ¢ NpoAaBLOM-NPodeccMoHanoM, Yacto ABnsoWMMCS
crneuManncToMm BbICOKOM KBanudmkauum B AaHHOM y3kon obnactn. Ero rmasBHas 3agaya: npogaTte Bam cBoiwo
NPOAYKLMIO.

MpuBeOeHHbIE BbIWE pPeKOMeHOaLMM He NpeTeHAYT Ha MOMHbIA OXBaT BCEX BOMPOCOB, BO3HUKAKOLWMX Nepes
3HepreTukamun NpegnpuaTUiA B npoLecce 3akyrnoYyHON AesATENbHOCTU U HOCAT AOCTAaTOYHO OOLWMI XapakTep. YaauHbIX
BaM nokymnok!

ABTOp ctaTbu: 6.U.Py6eHuunk, benAlld
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CnpaBouHasi

ABTOMATHYECKHE BBIKJIKYATEJIN.
TexHu4yeckue nmapaMeTrpbl, NOTPEOUTEIHLCKUN AHAJIU3

ABB Cepus S230R
LleHa: ogHonontocHoro Beiknovatens S231R C16 — $3,3

o | upiie

ABTOMaTMYECKME BbIKNKOYATENN ANS 3aWunTbl OT CBerTOKOB POCCMFl — FepmaHMﬂ)

TEXHUWYECKUE NAPAMETPbI

OTKITIOYAIOWAA CMNOCOBHOCTD: 4,5 KA.

TWUM XAPAKTEPUCTUKN OTKITFOYEHWA: C.

HOMWHANBbHOE HAMPAXEHWE NMEPEMEHHOIO TOKA: 230/ 400 B.

HOMWHATBHbIN TOK: 6-40 A.

YMCNO MNOJIIOCOB: 1, 2, 3, 4.

N3HOCOCTOWKOCTb (npu HoMUHansHoM Toke): 10000 LmKnos.

PA3MEPBbI: ogHonontocHoro Beiknodatens — 17,5x85x68 mm (nocnegHss undgpa — ot nnockocTtu DIN-perikn); y
ocTanbHbIX WKpKUHa KpaTHa 17,5 mm.

OCOBEHHOCTW: meTannuyeckue getann mexaHmama pacuensieHusl, oMeaHeHHble NNacTUHbI AyroracuTensHONn
Kamepbl; Nas Ans Wwunbanka; BO3MOXHOCTb NOAKTIOYEHMS kKabernsa 1 TOKOBbIX LUMH Kak CBepXY, Tak 1 CHU3y npubopa
O[HOBPEMEHHO.

NOTPEBUTENIbCKUA AHATNN3

Cepusi coctouT 13 1-, 2-, 3- 1 4-NONKOCHbIX BbIKNOYATENENn Ha HOMUHanNbHbIE TokM OT 6 Ao 40 A. KonndecTtso nontocos,
UNKn anemMeHTapHbIX MOAYEN, CoeaUHEHHbIX BMecTe, 0603Ha4aeT NocrneaHsas umgpa B MapKkUpoBKe.

B mHoronontocHon KOHCTPYKUUWN PbIYaXXKnU CKpenrieHbl nraHKoMN, o6pasy;| OHY LLUMPOKYH PY4YKY. Nommmo aToro, ckBo3b
MexXaHU3Mbl pacueniieHna npoxoauT He3aMeTHaa CHapyXu ninactuHa, KoTopaa pa3MblkaeT BCe Moayrnn pas3omM npu
Cpa6aTblBaHMM 3alunTbl B noGOM 13 HUX.

O6paliaet Ha ceba BHMMaHWE MexaHW3M pacLennieHnsl, COCTOALMIA TOMbKO W3 METannuyeckux aertanei, u
JyroracutenbHasa kKamepa 13 «TONCTEHLKUX» MOKPbITbIX Meablo MnacTuH. CuntaeTcs, YTo 3TOT MaTepuan ny4dlle BCero
NOAXOAWT ANA paspbiBa Oyr1 1 ee ralleHns

Boob6Lue, npu B3rnNsgae Ha BHYTPEHHEEe YCTPOMCTBO BbIKMOYATENST XOYETCA BOCKIUKHYTh: «BOT HacToswee HemeLKoe
kadectBo!». OgHako He mwuTe aBTOMaTbl 3TOW cepun NPou3BoAcTBa 'epmaHumn unm Utanum — ux HeT Ha Hawem
pblHKe. TOMbKO NUTEPCKNE, KOTOPbIE NPOM3BOASAT HA COOPOYHON NMUHWUK, CcO30aHHOW KoHUepHoM ABB. BetpevaroTtcs u
noaaenku, «cnsnaHHbie» B NOAMOMbHOM LieXe Ha LUMPOKUX POCCUMCKUX UMK KUTaUCKux npoctopax. OT opuriHana ux
oTnuyaeT uensiv pag npusHakoB. CaMblil «<BECOMbIN» 3aKNOYaeTCs B TOM, YTO HACTOALLMA BbIKIOYaTENb C MeAHbIMU
petansamu He MoxeT ObITb nerkum — S231R Tuna C40 Becut 125T.
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General Electric Cepusa G60
LleHa: ogHonontocHoro Beikntoyatens C16 — $3,8.

|

ABTOMaTMYECKME BbIKNKOYATENN ANS 3aWunTbl OT CBEpPXTOKOB (BeHFpMﬂ)

TEXHUWYECKUE NAPAMETPbI

OTKITIOYAIKOWAA CMNOCOBHOCTD: 6 KA.

TUM XAPAKTEPUCTUKU OTKITFOYEHWA: B, C, D.

HOMWHAINBbHOE HAMPAXXEHUE NEPEMEHHOIO TOKA: 230/ 400 B.

HOMUWHATIBHbIN TOK: 2-63 A.

YMCNO MNOJIIOCOB: 1, 2, 3, 4.

N3HOCOCTOWMKOCTb (npu HoMUHansHoM Toke): 10000 LmKnos.

PA3MEPBbI: ogHonontocHoro Beliknoyatens — 18x90x68 mm (nocneaHas umndpa — ot nnockoctu DIN-peiku); y
OCTanbHbIX WWPKUHa KpaTHa 18 MM.

OCOBEHHOCTW: BO3MOXHOCTb MOAKMIOYEHUSA K HUKHUM KreMMam U Kabens, 1 TOKOBbIX LLIVH.

NOTPEBUTENIbCKUA AHATNN3

Ycrtporicteo General Electric Takoe e, kak y 60nblIMHCTBA aHaNoroB. To eCTb Y HUX eCTb BMMeTannnyeckas
nnacTnHa c obpaTHOM TOKOBPEMEHHOW XapaKTEPUCTMKOM OTKIMOYEHWS!, ANEKTPOMAarHUTHbIN pacLenuTenb v
ayroracutenbHas kamepa. Ho...

B ob6blyHOM KOHCTPYKUUN NPU KOPOTKOM 3aMblKaHNN B I'IepBbIIZ MOMEHT TOK npoAosnkaeT UatTn no npexHemy nyTuy,
Tonbko Aobaensetcs BO3p.yLLIHbIl71 NMPOMEXYTOK MeXay KOHTakKTaMwu, 3anosSIHEeHHbIN OyroBbiM pa3pdanoMm. 3atem ayra
CcMelaeTca B KamMepy, U Nnoka OHa He MnoracHeT, TOK 6y/:|.eT Teuyb Mo OMMeTannMyeckon nnacTuHe, coneHounay wu
Kamepe. OcobeHHoCTb cepumn G B TOM, 4TO 6narop.ap9| MHOMY pPacCnoSiIOXEeHUo 3TUX 3NTIeEMEHTOB COJleHOU HE TOJ1bKO
MeXaHU4eCKN pa3beNHAET KOHTaKTbl, HO CBOMM 3J1EKTPOMArHUTHbIM Nnonem «cayBaeT» C HUX OAyry Ha meTtansyim4eckyto
Nonocky, no KOTOpOIZ OHa «Cbe3XaeT» B KamMmepy. Hanuuo NnyCTb MUKPOCKONn4eckoe, Ho BCe Xe YyMeHblLUeHne BpeMeHun
ropeHuna Oyrn Ha KOHTaKTax. Korpa pa3pan nonagaeT B KaMepy, NyTb TOKa KOPOTKONo 3aMblKaHUA U3MEHAETCA. OH
Gonblle He npoxoguTt no GumMeTannuyeckon nnacTuHe, 4YTO TaKke ynyduwaeT OTKn4alLwlyo CnocobHOCTb W,
HECOMHEHHO, NONOXUTEeNbHO BIMNAET Ha HaOeXHOCTb yCTpOﬁCTBa. C nonoxuTenbHom CTOPOHbI 3TN «aBTOMaTbI»
Xapakrtepusyet wu GonbLioe KONMMYEecTBO NMacTUH B /J.yroracmeanoﬁ Kamepe — UX TaMm 13 LUTYK.

Kopp Cepus Green Electric LleHa: oaHonontocHoro Beiknovatens B16 — $3,3.
\ -
" e
@ | gz et [P
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ABTOMaTMYECKME BbIKNKOYATENN ANS 3aWunTbl OT CBEPXTOKOB (FepmaHMﬂ)

TEXHUYECKUE NAPAMETPbI
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OTKITIOYAIKOWAA CNOCOBHOCTD: 10 KA.

TUM XAPAKTEPUCTUKU OT-KINKOYEHWUA: B, C.

HOMWHAINBbHOE HAMPAXXEHWUE NEPEMEHHOIO TOKA: 230/ 400 B.

HOMWHATbHbIN TOK: 6-63 A (Tun B); 0,5-63 A (Tun C).

YMCNO MNOJIIOCOB: 1, 2, 3, 4.

N3HOCOCTOWKOCTb (npu HoMUHansHoM Toke): 20000 LMKnoB.

PA3MEPBbI: ogHonontocHoro Belkntoyatens — 18x90x68 mm (nocneaHas umndpa — ot nnockoctu DIN-peikn); y
OCTanbHbIX WWPKUHa KpaTHa 18 MM.

OCOBEHHOCTW: ob6beanHeHHbIN y3en TEMMOBOro 1 3NeKTPOMarHUTHOrO pacuennTernen; oTCyTCTBUE rmoKnx
COEOUHEHUN; PbIYaXKOK C MPOMEXYTOYHBIM NOMOXEHNEM; LiBETOBas MHANKaLMS NOMOXEHUSA KOHTaKTOB rMaBHOM Lenw;
MeOHble NNacTUHbI AyroracuTenbHOW Kamephbl; Na3 Ans Wunbamka; BOSMOXHOCTb NOAKTIOYEHUS U Kaberns, 1 TOKOBbIX
LLIWH.

NOTPEBUTENIbCKUA AHAINN3

CneumanucTsl Ct)MprI KOpp co3gann aBTOMaTUYEeCKU BbIKMOYaTeNb, KOHCTPYKUMNA KOTOpPOro CyuleCTtBeHHO
oTnn4yaeTca oT TpaﬂMHMOHHOﬁ. BHellHe OH Takowm e, Kak aHanoru, Ho, paccmaTpumBan BHyTpeHHee yCTpOﬁCTBO, Mbl HE
06Hapy)KMM I'IpMBbI‘-IHOVI OnmeTannuyeckon nnacTtuHel. N ato npun TOM, 4YTO B «aBTOMaATE» NPUCYTCTBYIOT U TEnnoBoun, n
SJ'IeKTpOMaFHMTHbIIZ pa3MblikaTenu.

dokyc BOoT B yeM. Hebonbliasa GumeTannuyeckas nnacTuHa BCe Xe €CTb, OHA pacrnofiokeHa B OCHOBaHWUU
3ANEKTPOMarHMTHOM KaTylKkW. TOK MO Hel He MNpPOXOAWUT, OHa HarpeBaeTcs OT Tenna, BblgensemMoro obmoTkamu
coneHovga. Takoe pellueHue UCKNYaeT M3 KOHCTPYKLWMWU rMbKue MPOBOOHUKM, YMEHbLUAET Harpes BblKNtovaTens u
CHWXaeT NoTepu INEKTPOIHeprum B camom npmdope npumepHo Ha 30%.

B npakTuke Hepeako criyvyaeTcsi, YTO TPaAULMOHHBIN TEMNMOBOW pacuenuTernb MPOMEXYTOYHOro nontca (moayns)
BbIKIIOYAETCA NPU HOMMHANbLHOM peXuMe TONbKO M3-3a HarpeBa cocegHux nontocoB. Mogenu Kopp cepumn Green
Electric nuweHbl aToro HepgocTaTka.

Ewe ogHa 0COBEHHOCTb — TPEXNO3ULMOHHLIA pbl4axok. Mpu pyYHOM BLIKIHOYEHUM OH PUKCUMPYETCH B MOMOXEHWNe
«OFF», a ecnn «asToMaTt» cpabaTbiBaeT OT Neperpyskym WUNM KOPOTKOrO 3amblkaHus, TO OCTaHaBnuBaeTcs B
NpoMeXxyTovHon no3uumm «Reset».

Legrand Cepus Lexic DX
LleHa: gByxnomntocHoro Beikntoyatens (Tok 16 A, yteuka 30 MA) — $42,4.
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ABTOMaTMYeCKMe BhIKMOYaTeNK, ynpasnsemble anddepeHumanbHbiM TOKOM, CO BCTPOEHHOW 3aLLUTON OT CBEPXTOKOB
(PpaHumA)

TEXHUWYECKUE NAPAMETPbI

OTKIMKOYAIOLLAA CMNOCOBHOCTD: 6 KA.

TWUM XAPAKTEPUCTUKN OTKITFOYEHUA: C.

HOMWHAITbHOE HAMPAXEHUWE NMEPEMEHHOIO TOKA: 230/ 400 B.
HOMWHANBHbIV TOK: 10-63 A.
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YNCNO MNOJIIOCOB: 2, 4.

N3HOCOCTOWMKOCTb (npu HoMUHansHoM Toke): 10000 LmKnos.

HOMMWHANBHbIN OTKNIOYAKOLWNA ANSDPEPEHLMANBHBLIV TOK: 10, 30, 300 MA.

PA3MEPBbI: gsyxnorntocHoro Bblkntovatens — 71x83x70 MM; 4eTbIpeXNomntoCHOro (C HOMUHaNbHbIM TOKOM 0 32 A) —
71x83x70 MM; YeTbIPEXMOMCHOrO (C HOMUHanNbLHLIM TokoM 40, 50 n 63 A) — 125x83x70 MM (nocneaHasa umdpa B
pasmepax — oT nnockoctu DIN-peiku).

OCOBEHHOCTMW: kombuHauus aBToOMaTU4ECKOro BbIKMoYaTens U YCTPOMUCTBA 3aLUMTHOMO OTKMOYEHMWS; Npo3pavyHoe
OKOLLIKO ANs STUKETKM Ha BCHO LUMPUHY NpMbOopa; BO3MOXKHOCTb NOAKIMOYEHUS K HUXKHUM Kremmam 1 kabensi, 1 TOKOBbIX
LUVH; WTOpKa, 3aKpblBaloLlas TOKOBeAYLME YacT KIeMMbl MpU ee 3aTarmuBaHum.

NOTPEBUTENIbCKUA AHAINN3

3TN KOMBUHMPOBaHHLIE NPUBGOPLI codepXaT B OOHOM Kopryce OBblYHbIA aBTOMaTUYECKUA BbIKMOYaTE b,
cpabaTblBaloLLmMii Ha Neperpysky 1 KOPoTKoe 3aMblkaHue, a Takke YCTPOMCTBO 3alUTHOTO OTKIIIYEHMS], pearmpytoLlee
Ha yTeuky. [Moa yTeyKkoin NMoHMMAaEeTCcss Pa3HOCTb 3HAYEHWIn TOKa, KOTOPbIA MOCTynaeT notTpebutento, 1 Toka, KOTopbIi
BO3BpaLLaeTcs B CETb.

B npaBunbHO COCTaBMNEHHOW CXEMe OOMaLUHEN 3MEeKTPOPas3BOAKN KaXKAY NUHUIO 3awumuaoT «asTomMatoMm» n Y30.
[Mo3TOMy NMOrMYHO MOSIBIIEHME Ha PbIHKE YCTPOMCTB, 06beanHALWMX OYHKLMM 1 Toro, n apyroro. Lexic DX BbirogeH
eLle U TeM, YTO YETbIPEXMOOCHbBIE BapuaHTbl C HOMUHANbHBIMU TOKaMu BNNOTb 40 32 A 3aHMMaKT MUHUMYM MecTa B
pacnpegenurenbHOM Lkady — BCEro YeTblpe CTaHOapTHbIX mMoayns no 17,5 mm. bonee MowHble Mogenu B 3TOM
pagy MMEKOT LUMPUHY YXKe CEMU Moaynen.

Moeller Cepus Xclear CLS6
LleHa: ogHonontocHoro BbikntovaTens CLS6 C16 — $3,4.
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ABTOMaTMYECKME BLIKIOYMATENW ONS 3aLunTbl OT CBEPXTOKOB (fepmaHusa nnmn AscTpust)

O5%-B

TEXHUYECKUE NAPAMETPbI

OTKITIOYAIKOWAA CMNOCOBHOCTD: 6 KA.

TUM XAPAKTEPUCTUKU OTKITFOYEHNA: B, C.

HOMWHAINBbHOE HAMPAXXEHWUE NEPEMEHHOIO TOKA: 230/ 400 B.

HOMMWHANBHbLIN TOK: 6-63 A (Tun B); 2-63 A (Tun C).

YMCNO MNOJIIOCOB: 1, 2, 3, 4.

N3HOCOCTOWMKOCTb (npu HoMUHanLHOM Toke): 8000 LMKMoB.

PA3MEPBbI: ogHonontocHoro Beikntodatens — 17,5x80x66 mm (nocnegHss undpa — o1 nnockocTtu DIN-perikn); y
ocTanbHbIX WKpKUHa KpaTHa 17,5 mm.

OCOBEHHOCTW: pblyaxok C NPOMEXYTOUHBIM MOMOXEHNEM; LIBETOBAA UHAUKALMA NONOXEHNSA KOHTAKTOB FMaBHON
Lenu; BO3MOXXHOCTb NOAKIMIOYEHUS 1 Kabens, 1 TOKOBbIX LUNH.

NOTPEBUTENIbCKUA AHAINN3

B coctaB koHuepHa Moeller HegaBHO Bowrna komnaHua «®denbteH M [MMom», m3BectHaa B Poccum ewe ¢
OOPEBOMOLUMNOHHBLIX BPEMEH. [103TOMY Ha MapKMPOBKE «aBToMaTta» NPUCYTCTBYET Takke 3HA4YOK «F&G».

BHyTpeHHME OeTanu oTnuYaloT BbicOKash TOYHOCTb M3rOTOBIEHWS M XOpOLUEe KayecTBo cOOpku. PaspaboTynkv He
CTPEMUITIUCb C3KOHOMUTb Ha MaTepuanax — TOoKoBeayLve NPOBOAHMUKA BbINOMHEHb M3 Megu. M3 Hee caenaHa aaxe
pelleTka Ha BbiXo4e, OrpaHuWYMBalolasl BbIGPOC WUCKp. TemnepaTypHyl CTOMKOCTb W ._-HEeU3MeHHOCTb [eoMeTpuu
AyroracutenbHol kaMmepbl oGecneymeaeT (HTOPONNAcTOBbIN AepXaTenb NnacTuH.
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KnemMmbl MMelT «OBYX3TaXHbIA» BWUA, YTO [OMyckaeT OOHOBPEMEHHOE MOAKIYEHVE KaGens U LWKHbL. Ha Hux
HaHEeCeHO HanblneHve, No3BonsLLee UCNoNb3oBaTh kak MeaHbI, Tak U antoMUHUEBLIV NpoBod. Peiuaxok npubopa
Mpy Py4YHOM OTKIOYEHMN YeTKo 3aHuMaeT nosvuumio «OFF», a npu aBTomMaTMyeckom — HedMKCUpOBaHHOE NONoXeHue
MeXay KpanHUMM ToYKaMu.

BA 24-29
LleHa: ogHonontocHoro Beikntoyatens C16 — $0,9.

[ | o «i:l8 | @
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ABTOMaTUYeCKMe BbIKMHOYATENN OS5 3aLlUThl OT CBEPXTOKOB («3nekTpoasToMaty, Poccus)

TEXHUWYECKUE NAPAMETPbI

OTKITIOYAIOWAA CMNOCOBHOCTD: 4,5 KA.

TUM XAPAKTEPUCTUKU OTKITFOYEHWA: B, C, D.

HOMWHAINBbHOE HAMPAXXEHWUE NEPEMEHHOIO TOKA: 230/ 400 B.

HOMUWHATIbHbIN TOK: 5-63 A.

YMCNO MNOJIFOCOB: 1, 2, 3.

N3HOCOCTOWMKOCTb (npu HoMUHansHoM Toke): 10000 LmKnos.

PA3MEPBbI: ogHonontocHoro Beiknodatens — 17,5x85x66 mm (nocnegHss undgpa — ot nnockocTtu DIN-perikn); y
ocTanbHbIX WKpKUHa KpaTHa 17,5 mm.

OCOBEHHOCTMW: nnaHka-aganTep Ana MoHTaxa BblkntovaTens He Ha DIN-peliky, a B3aMeH «aBTomarta» cTaporo
nokoneHus cepum AE.

NOTPEBUTENIbCKUA AHATNN3

PsagoBble noTpeGuTenn Tenepb MMEKT BO3MOXHOCTb BOCMONb30BaTbCs NPOAYKUMEN Npeanpusitus, Oonrue robl
paboTaBLIEro TOMbKO Ha aBUALIMOHHYIO U KOCMUYECKYHO NPOMBbILLIEHHOCTb. CerogHsa ero «astomatbi» 1 Y30 cnacaloT
A0Ma, XM3HM HaLIMX COrpaxkaaH, a 3a0f4HO 1 GoaxXeT «QneKkTpoaBTomaray.

BA 24-29 BHewHe He CTONb W3SALWHbI, Kak 3apybexHble aHanorm (B 4acTHOCTM, OCTaBnseT >enaTb Nydyllero
MapK1MpoOBKa), 04HAKO BHYTpU BCe cAernaHo AoBpoTHO. XOTb matepuansl MPUMEHSIOTCS HEe caMble COBPEMEHHbIE, B
psiae cryvyaeB KOHCTPYKUUS OT 9TOrO TONbKO BbIUIPbIBaET. «YCTapeBLas» Mmedb NnacTuH gyroracutenbHOM kamepbl —
TO, YTO HYXHO ANS HagexHo paboTatowero npubopa. Ee He akoHoMunn — B kamepe 11 nnacTuH. He noxanenu u
cepebpa Ha rnaeBHbii koHTakT. Kctatn, B 2000 rogy crapaHusi pas3paboTumkoB Obinn oTmeyeHbl «CepebpsiHbiM
3HaKOM» Ha BbICTaBKe-KOHKypce «Bcepoccuiickas mapkay.

BA 60-26
LleHa: ogHonontocHoro Beikntovatens C16 — $1,3.

.\J -
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ABTOMAaTMYECKME BbIKIOYATENM N1 3aLlUThl OT CBEPXTOKOB (« TMpacnonbCKuii anekTpoannapaTHbii 3aBogy,
Mongoga)

TEXHUYECKUE NAPAMETPbI

OTKIMKOYAIOLLAA CMNOCOBHOCTD: 3 KA.
TWUM XAPAKTEPUCTUKN OTKITKOYEHWA: B, C, D.
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HOMWHAINBbHOE HAMPAXXEHUE NEPEMEHHOIO TOKA: 220/ 440 B.

HOMWHATIBHLIN TOK: 6,3-40 A.

YMCNO MNOJIFOCOB: 1, 2, 3.

N3HOCOCTOWMKOCTb (npu HoMUHansHoM Toke): 10000 LmKnos.

PA3MEPBbI: ogHonontocHoro Belknodatens — 12,5x85x61 mm (nocnegHss uudgpa — o1 nnockocTtu DIN-perikn); y
ocTanbHbIX WKpKUHa KpaTHa 12,5 mm.

OCOBEHHOCTW: ymeHbLUeHHas WMpUHa Kopnyca; MeTannuyeckme getanm MexaHmama pacuenneHums.

NOTPEBUTENIbCKUA AHATNN3

Monpgasckuii BA 60-26 noBTOpSAEeT HEKOTOPble pelleHns, BONSOWEHHbIe B annaparte Siemens cTapon KOHCTPYKLMK,
KOTopasi B HacTosiliee Bpems OTnMyaeTcs oT obWenpuHATon. B yacTHOCTM, B anekTpomarHMTHOM pacuenutene
OBWKETCA He cepaeyvHuK, a nnactuHa, nputarmsaemas um. Jpyron MOMeHT: ecnu obbl4HO AyroracuteribHas kamepa
HaxoguTcs B CTOPOHE OT [MaBHOro KOHTaKTa, TO 3[eCb OHa OKPY>XaeT ero ¢ Tpex CTopoH. O6beM kamepbl ropasfo
CKpOMHee, YeM y BonbLUMHCTBA APYrMX «aBTOMAaTOB», U COOEPXUT TOMbKO YeTblpe NNacTUHbI.

MexaHuam pacuenneHua MeTanM4Yeckuni, p.06pOTHbIIZ, BHyLUaeT goBepune.

«ABTOMATBI» HE NULLEHbI TUMNYHO KCOBETCKMX» HEQOCTATKOB. Ha KneMMHbIX nnoLlaakax HeT Hacevek unm pedep ang
nydwen dukcaumm npoBonoB. NPUMEHSIOTCSA BUHTLI MOA MIOCKUIA LMWL, XOTS OOLLENPUHATBLIM CTan KpecTooOpasHbIiA.
(CnepyeT ocobo OTMETUTb, YTO MpeanpuATME BbiNyckaeT Takke ceputo BA 66-29 ¢ wwupmHom moayna 17,5 mm, B
KOTOPOW 3TW HeOOoCTaTKU YyXe OTCYyTCTBYIOT.) Elle MOMeHT, kacawwmincs MoHTaxa. Jliobble ycTponctsa Apyrux
npousBoguTenen, cMoHTMpoBaHHble Ha DIN-peike, BbICTpaMBalOTCs B psid, YTO MO3BOMSIET 3aKpbITb OEeKOpaTMBHOM
naHenbl BCE BHYTPEHHOCTU pacnpenenutenbHoro wkadumka, ocTaBmMB AOCTYMNHBIMU TOMBKO LiEHTpanbHble YacTu C
opraHamu ynpaeneHus. N Tonbko BA 60-26 pacnonaratotca cO 3HaYUTENbHbIM CMELLEHNEM KHWU3Y, COBEPLUEHHO He
BMUCbIBAsACH B BbIPE3bl MaHEmNu.

OpgHako Yy 9TUX n3genuin ectb N 60MbLION «NMC» — Y3Kne «aBtomMaTtbl» NOMOryTt BbINTW N3 NONOXEHWS, KOoraa MecTa B
pacnpegenntenbHOM yCTpOVlCTBe HeOoCTaTO4HO.

O3K Cepusa BA-101 (Anbdg) UHTIC Cepusa AB 47-60/ U3K Cepusa BA 47-29
LleHa: ogHonontocHoro Boikntovatena C16 — $1,0/ $1,1/ $1,45.
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ABTOMaTMYeCKME BbIKIOYATENM ANs 3aWuTbl OT cBepXTOKoB (Poccuns — Kutan)
TEXHUWYECKUE NAPAMETPbI

OTKIMKOYAIOLLAA CMOCOBHOCTD: 3/ 6/ 4,5 KA.

TWUM XAPAKTEPUCTUKN OTKITKOYEHWA: B, C, D.

HOMWHAITbHOE HATMPAXEHWE NMEPEMEHHOIO TOKA: I3K — 230/ 400 B; UHT3C — 240/°415 B; UGK — 230/
400 B.

HOMWHANBHbLIV TOK: 1-63 A.

YKMCIIO NOJIKOCOB: 1, 2, 3, 4.
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N3HOCOCTOWMKOCTb (npu HOMUHanLHOM Toke): 6000 LKMoB.

PA3MEPBbI: ogHonontocHoro Belknoyatens — 18x77x70 mm (nocneaHas umdpa — ot nnockoctu DIN-peiku); y
OCTanbHbIX WWPKUHa KpaTHa 18 MM.

OCOBEHHOCTMW: TpagnumoHHasa KOHCTPYKUMS; NraHka-agantep (npegnaraetca ovpmamu NOK n A3K) ona moHTaxa
BblkntoyaTens He Ha DIN-peliky, a B3aMeH «aBToMara» ctaporo nokorneHus cepun AE.

NOTPEBUTENIbCKUA AHATNN3

OnucaHuss aBTOMAaTMYECKMX BbIKNKOYaTENEN TpeX TOproBblXx MapoOK MNpULLIIOCb 06beagnHUTD, MOCKOIbKY Mnpu
«BCKPbITUMN» OKa3alloCb, 4YTO BHYTPU OHU abCconTHO OAMHaKOBBI (06pa3leI Obinn npeaocTtaBlieHbl caMnMun
aoepxarenamMmn TOoproBbiIX MapoK, TaK 4YTO O nogpgernkax He MOXeT ObiTb 1 peqw). Mano Toro, u3 CepTMCbMKaTOB
COOTBETCTBUA BMOAHO: NpOn3BOOAT UX B KHP, B ogHOM 1 TOM Xe ropoge, Xxota He Ct)aKT, 4YTO Ha OOHOM NpeanpuUAaATUn.

3ameTHbl Wb HeboMbLUKE pas3nuyna B NPMMEHsieMbIX MaTtepuanax. Hanpvumep, nnoliagka HeMOOBWMKHOIO KOHTaKTa
y MHT3C megHas, a y OK n N3K nveet «cepebprctoe» NokpbITME M3 onoBa-BucMyTa. NnactuHa, no koTopown gyra
CKOMb3WT B Kamepy, Y JOK — cTanbHas, NokpbiTas MEAbIO, @ Y OCTanbHbIX — «KenesHasy.

UTtobbl BLISCHUTBL, Kak noBegeT cebs nnactMacca MexaHU3MOB pacuennieHns npu BbICOKOW TemnepaTtype, Obin
npoBedeH NPOCTENWMIN TeCT — Tpu obpasua Bapunucb B KUNSLWEN Boae B TedeHue vaca (kctatu, noyty no FOCTy,
COrMnacHoO KoeMy TepPMOCTOMKOCTb NPOBEPSOT B ropsvent kamepe npu Temnepatype 100 rpagycoB 3a TOT e nepuopg
BpemMeHn). Hukakux oTpuuaTenbHbIX NOCnecTBUA 3TO UCMbITaHWE HE UMESO.

OcTtanocb HEMoOHATHBLIM, MOYEMY MPOM3BOAMTENN 3aABASIOT pasHble 3HaYeHWs OTKYaLwen cnocobHocTu. Keratw,
poccuiickun TOCT TpebyeT, 4TOObI aBTOMaTUYECKMI BbIKIOYATENb BblAepXan nog Harpy3ko HOMUHANbHbLIM TOKOM
4000 umKnNoB pasmblkaHUA-CMbIKaHWUSI KOHTAKTOB BPYYHYIO.

BHelwHe «aBTOMaTbl» BbLIMMAAAT Kak OnuaHeubl. Kopnyca pas3nnyaloTCcAaA TOJbKO MapKMpOBKOﬁ. M3rotoButenu
nocrtapalncb M Ha BokoBoK NOBEPXHOCTKN oOTnedvatann TUCHEHMeM OONOJTHUTENbHYIO I/IHCbOpMaLLMIO —
nHaneBnayanbHyO ONA KaXaoro 3aka34duka.

UcTouHuk nndgpopmavnmm: http://www.mastercity.ru

I'oppupoBanHbie TPYObI

Mpn cnose «ropuvpoBaHHbINY Ccpasdy BCMOMUHAETCS nuWb U3BecTHas Oenbrunckas Badns, Kotopas Tak wu
HasbiBaeTcad — «loppar». OHa Takas nNyxneHbkas, pymsHas, B LUMPOKYHO KNETKY U OY4eHb, Hado 3aMeTUTb, BKyCcHas. Tak
BOT OKa3arnocb, 4YTO roppupoBaHHbIMK ObiBato He TONbKO Bacnu, HO 1 TpyObl. V1 BOBCE OHM HE BKYCHbIE, U YK TOYHO
HWUKTO HUKOrga He npobosan ux ecTb. 3aTO Y HUX €CTb Macca CBOWX MONe3HbIX 0COBEHHOCTEN.

BoobLie Ana noHATNUBbLIX obpaTumcs K NepBOMy MOMOLUHMKY — crnosapto Oansi. CmoTtpum: «lodpupoBaHue» (0T
hpaHLy3sckoro gaufrer — npeccoBatb CkNagkun) — pasHOBUAHOCTL MMOKN — NpUaaHue nNucTam nonepevyHon BONHUCTOCTU
nyTeMm LUTaMMOBKN UMW BankoBOW (HOPMOBKM C LIENbIO NOBbLILLEHUS UX KeCTKOCTU. Hy 4To, BCeM NOHATHO? A Aymato, He
MHOIMM.

Tak 4To OyAem BbISICHSAT BMECTE M MO3TanHo.

Okasanochb, 4To rocdpupoBaHHble TPyObl NpPeacTaBnsalT coboi nonbie TpybyaTble KaHanbl Ha NIacTUKOBOW OCHOBE U
obnagaloT OrpoMHON TMOKOCTLIO, 32 CYET YEero NMOYTU He HYXAATCs B AOMNOMHUTENbHOW ypHUTYpe. VX MOXHO
yCTaHaBnvBaTb Kak NpW MpOKMNagke HOBbIX KaberbHbIX CUCTEM, Tak M MpPU MOOEPHU3aUUU YXKe CYLLECTBYHOLLUX.
KOHCTpYyKUMM paccuyuTaHbl Ha OMUTENbHY0 aKcnnyatauuio. Tpybbl MOryT yCTaHaBMMBAaTLCHA B XWUMbIX NMOMELLEHUSX,
odhucax, a Takke B NPON3BOACTBEHHBIX NoMeLLeHNnax. OBbIYHO OHWM NpeaHa3HavaTCsA AN NPOKIaAKM SNEeKTPUYECKNX,
TenegoHHbIX 1 TENEBU3NOHHBIX kabenen. OHK 3aLmUWaloT CETU OT MEXaHNYECKMNX MOBPEXAEHNN.

TpyObl 13 NONMMBMHUNXMOPUAA NPOKNaabiBalOTCA NOA 3eMrelr U BblOepXMBalOT OONbLUME TPAHCMOPTHBIE Harpysku.
MMapkas BHyTPEHHAS NOBEPXHOCTb TpyD obecneynBaeT Nerkyto NpoTsikKy kabenewn, ropprupoBaHHas Hapy>KHas CTEHKa
BblOepXXMBaeT Harpysku.

Tpybbl 13 MNMBX guameTpoM 16-32 MM npegHasHaveHbl AN UHCTaNnAUUM KabenbHbIX ceTel BHYTPU 3gaHus. (OHu
OTHOCSITCS K rpynne TpygHOBO3ropaeMblX Usgesnuin.

O6bI4HO akcnnyaTauma rodppoTpyb paccumtaHa bonee yem Ha 50 ner.

[na anekTpOMOHTaXXHUKOB rohpuvpoBaHHas Tpyba, npousBedeHHas U3 camosaTtyxawuero MNBX, yxke He ssnsetcs
HOBOCTblO. HO, HecMOTpsi Ha ee o4YeBMAHbIE MPEMMYLLECTBA: YAOOHbIA MOHTaX, MOXapHyld 6esonacHocTb K
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CTOMMOCTb, MHOTME CTPOUTESbHbIE OpraHu3aLmn No CTpaHe NPOAOIKalT NpoknagbiBaTh kabenb HanpsiMyto B CTeHax
UNM B MeTannmyecknx pykaBax. XOTd Mcnonb3oBaHue rodpotpyd npocto Heobxoaumo ansa Gornee kavyeCTBEHHOW
paboTbl U Ana 6onee ANUTENbLHOMO pesynbTaTta.

Jlerkne rogpupoBaHHble TPyObl MCMONb3YHOTCA AMsl KOMMNAKTHOW 3CTETUYHOM YKNadku kaberbHOW NpoBOAKM U ee
3alWnTbl BHYTPW 3gaHui. Tpybbl He3amMeHuMbl Mpu npoknagke kabens B obbemax anblu-nornoB M MOTONKOB, rae
npuMeHeHne KopoboB MOXET OKasaTbCH He COBCeM yOOOHbIM pelleHWeM, BBUAY WX OrpaHudeHHow rubkoctu. lMNpu
3TOM JonycKkaeTcs NpuMeHeHne Tpyb B coveTaHuM C pasfuMyHbiM TUNOM kabenemn: aneKkTponpoBoAKWU, TENEedOHHbIX,
KOMMbIOTEPHBIX CETEW, CUTHANBHBIX CUCTEM U T.M.

MocmoTpum Tenepb, Kakumu ObiBaloT rodpupoBaHHble Tpybbl. Camble MONynspHble Cepum — N3 HEroproyero,
cnaboroproyero MaTepvasnoB U U3 KOMMNO3ULUW NONMSTUMNEHA HU3KOro JaBMeHUs.

1. N'mbkas rochpmupoBaHHas U3 Heroptoyero matepuana — NBX.

MprMmeHeHne aTon TPYObl NPY MOHTAaXE ANEKTPONPOBOAKM AAET CyLEeCTBEHHbIE MPEMMYLLECTBA:
o [lononHutensHasa m3onaumsa kabens — WUCKIYaeTCsa BO3MOXHOCTb MOPadKeHUS1 TOKOM MpU NoBpexaeHuu
n3onaumn kabens.
¢ MexaHunyeckas 3awwmTa OT NoBpexaeHUn kabens — rapaHTusa 6e3o0nacHOCTU 1 kavecTBa paboThbl ceTu.
e Ha 3aBoge B Tpyby 3aknagbiBaeTCsl CTanbHOM TPOC (NPOTsKKa) — CHavyana Tpyba € NpOTSKKON
yKnagblBaeTcs B CTEHY a Npu MOHTaXe kabens Hy)XHO NuLlb COeAMHUTb KOHLbI Tpoca U Kabens n notaHyTb
TPOC C NPOTMBOMNOMOXHOIO KOHLA TPyObl — BpeMEHHble 3aTpaTbl Ha MOHTaX kabens ymeHbLlaTcesa B 3 pasa.
o Heroptounin matepuan MNBX ncknoyaeT BO3MOXHOCTb BO3ropaHus ot kabensa n pacnpocTpaHeHnsa nnamMmeHu
no Tpy6e un kabento, (Mmeetcs CepTtndukat «Moxtect» BHW MoxapHoin Oxparbl MBL, P®P).
e Bca tpyba ynakoBaHa B HebGonbLUMe repMeTUYHO LennodaHmpoBaHHble 6yxTbl no 100, 50 n 25 m — Tpyba
MOXET COXPaHATbCSA ONIMTENbHOE BPEMS B 3arpsi3HEHHbIX, MbIfbHbIX UKW BRaXKHbIX NOMeLLeHMaxX 6e3 notepu
TOBaApHOro Bnaa 1 Bcex pabounx CBOUCTB.
e B oTnuume oT MeTannopykasa u metannuyeckon Tpybbl nerka u yaobHa B TpaHCNOPTUPOBKE NOrpyske U
cKnagupoBaHuu, He TpebyeT YyTOMUTENbHOW Pe3Kn U CBapKW, He HyXJaeTcs B 3a3eMNeHuu, He noasepXkeHa
Koppo3uun.fpumeHseTca Ans OTKPbITOW U CKPLITON MPOBOAKM MO NOTOMKaM (B NOTOMKax), N0 CTeHaM (B CTeHax)
N3 roproymMx MaTepuarnos, B TOM YMCre U B Nony.
o Tsxénaa u ceBepxTskénas Tpyba oTnuyaeTcss AOMOMHUTENBbHOM MNPOYHOCTLID W MNpedHasHayeHa
crneumanbHO A1 MOHTaXa B LIEMEHTHOWN CTSKKe UNW NoA4 3annBky 6eToHOM.

2. N'mbkasa rodppupoBaHHas us cnaboroprovero marepuana — NHA.

MpumeHeHne aTon TPyObl NPU MOHTaXe 3NEKTPONPOBOAKM AAET criedyoLmne npenMyLLecTsa:
e Marepuan — lMonuatuneH Huskoro [aBneHns He coaepXmT BpedHbIX Ans 300POBbsl BELLECTB U ABMsSeTCA
Hanbornee akonornyeckn 6esonacHbIM.
o WHTepBan pabouux temnepatyp ot -25C go +90C gaeT BO3MOXHOCTb NPOBELEHMS SMEKTPOMOHTaXHbIX
paboT, KaK B apKuX, Tak 1 B XONOAHbIX YCNoBusix — Tpyba OyaeT CoOXpaHATb CBOM MEXaHUYeCKMe CBOMCTBA.
e [lononHuTenbHaa n3onaums kabens — MCKNYaeTCcsl BO3MOXHOCTb MOpaXeHWsl TOKOM Mpu NoBpexaeHn1
nsonaumn kabens.
e MexaHuyeckan 3awmta OT noBpexaeHun kabens — rapaHTUa 6Ge3onacHOCTM U kadecTBa paboThbl
cetuCnaboroptounii matepuan [MMHO wucknovaeT BO3MOXHOCTb BO3rOpaHWs OT KOPOTKOrO 3aMblkaHus U
pacnpocTpaHeHUs nnameHun no Tpybe u kabento.
e Ha 3aBoge B Tpyby 3aknagbiBaeTcs CTanbHOW TPoOC (NPOTsKKa) — CHavyana Tpyba € NpOTSKKON
yKNaablBaeTCsl B CTEHY a Npu MOHTaXe Kabens Hy>XHO NULb COeQUHUTb KOHLbI Tpoca M Kabens n noTsHyTb
TPOC C NPOTUBOMOSOXHOMO KOHLA TPyObl — BPEMEHHbIE 3aTpaThl HA MOHTaX Kabensi ymeHbLUaloTcA B 3 pasa.
e Bca Tpyba ynakoBaHa B HebGonbLUMe repMeTU4HO LennodaHmpoBaHHble 6yxTbl no 100, 50 n 25 m — Tpyba
MOXXET COXPaHATbCA ANUTENbHOE BPEMS B 3arpsA3HEHHbIX, MbINbHbIX MW BRaXHbIX NOMeLleHnsax 6e3 notepu
TOBAPHOro BMAa 1 Bcex paboymnx CBOMCTB.
e He HyxgaeTca B 3a3eMineHun, He NoABEpPKeHa KOppo3nu.
o [IpyMeHsieTCs ONA OTKPLITOM MU CKPbITOM NPOBOAKM MO MOTOMNKaM (B NOTOrkKax), Mo _creHam (B cTeHax)m3
roptounx matepuvarnos, B TOM YMCrie U B Nory.
o Taxénasa wun ceBepxTskénas Tpyba oTnMyaeTcsa OOMNOMHUTENBHOW MPOYHOCTHIO U _fpefHasHaveHa
cneumanbHO AN MOHTaXa B LEMEHTHOW CTSXXKE MU NoA 3anmnBky 6€TOHOM.
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3. N'nbkasa roppupoBaHHas u3 komnosmuum NMonuatuneHa Huskoro flaBneHus.

Y atoro Buaa Tpybbl 0COBEHHbIE XapaKTEPUCTUKN:
o MaTtepuan — lNonuatuneH Huskoro [laBneHns He coaepxuT BpeaHbIX Ans 340pOBbSA BELLECTB U ABNAETCA
Hanbornee akonornyeckn 6esonacHbIM.
o WHTepBan pabouux Ttemnepatyp ot -25C go +90C gaeT BO3MOXHOCTb NPOBELEHMS SMEKTPOMOHTaXHbIX
paboT, Kak B >XapKnX, Tak U B XONOAHbLIX YCNoBusax — Tpyba byaeT coxpaHATb CBOM MeXaHWYecKMe CBOMCTBA.
o [lononHutensHasa m3onsaumsa kabens — WUCKIYaeTcsa BO3MOXHOCTb MOPadKeHUs1 TOKOM MpU NoBpexaeHuu
nsonaumn kabens.
¢ MexaHunyeckas 3awmTa OT NoBpexaeHUn kabens — rapaHTusa 6e3onacHOCTU 1 kKavyecTBa paboThbl ceTu.
e Ha 3aBoge B Tpyby 3aknagbiBaeTCs CTanbHOM TPOC (NPOTsKKa) — CHavyana Tpyba € NpOTSKKON
YKragblBaeTCA B CTEHY a MpU MOHTaxe Kaberns HY)XHO NULLb COeAMHUTb KOHLbI Tpoca M Kabens u noTaHyTb
TPOC C NPOTMBOMNOMOXHOIO KOHLA TPyObl — BpeMEHHbIe 3aTpaTbl HA MOHTaX Kabens ymeHbLlaTea B 3 pasa.
e Bca tpyba ynakoBaHa B HebonbLUne, repMeTUYHO ynakoBaHHble, B LiennodaH dyxTel no 100, 50 n 25 m —
TpybGa MOXET COXPaHATbCA ANUTENbHOE BPeMsi B 3arpA3HEHHbIX, MbIfIbHbIX UMW BR&XHbIX NoMeLleHusx 6e3
noTepu ToBapHOro Buaa n Bcex pabounx CBONCTB.
¢ B oTnuume oT MeTannopykasa u metannuyeckon Tpybbl nerka u yaobHa B TpaHCNOPTUPOBKE NOrpyske U
cKrnagupoBaHuu, He TpebyeT YyTOMUTENbHOW Pe3KU U CBapKW, He HyXJaeTcs B 3a3eMNeHuu, He noasepXkeHa
Koppo3uu.
o [IpyMeHsieTCs ONA OTKPLITOM U CKPbITOM NPOBOAKM MO MOTOMNKaM (B NOTOMKax), MO cTeHam (B CTeHax) 13
roproymnx maTepuanos, B TOM YMCre 1 B nony.
o Tsxénaa u ceBepxTskénas Tpyba oTnuyaeTcss AOMOMHUTENBbHOM MNPOYHOCTLIO W MNpedHasHayeHa
crneunansHO AN MOHTaxa B LLEMEHTHOWN CTSXKKe Unn nog 3anveky 6€ToHOM.
) Mpn coxpaHeHMM BCeX MNPOYHOCTHLIX W WU3OMALMOHHBLIX CBOMCTB HE COOEPXWUT OOPOroCTOSLLUX
[06aBoK, NPEnATCTBYIOLLNX FOPEHMIO, U ABNSETCA CamMoi AOCTYMHOW NO LeHe.

HUcrounuk uagopmanum: kotlovan.ru

Ka0eau 1 nmpoBoaa poCCUMCKUX NMPOU3BOAMTEIEH

CunoBble Kabenu

Cwvnosble kabenu mapku BBIT u BBIHr cootBeTcTBYlOT TpebosaHuam MOCT 16442—80 n TY 16.705.426—86 u
npeaHasHadeHbl Ang nepegayn anekTpuyeckon SHEPrnn B CTauMOHapHbIX YCTaHOBKaxX NepeMeHHoro Toka yactotom 50
'y n HanpsbkeHem He 6onee 660 B.

OHuM BbiNycKkaloTCA C M30MSUMOHHON obonouvkon ua nonueuHunxnopugHoro (MBX) nnactukata. Tokonposogsiime
XuUnbl UMetoT cedenne 1.5...35.0 MM 2 1 N3roToBneHbl U3 MSArKON MegHON NPOBONOKA. YMCMO XXM MOXET COCTaBNATb
oT 1 go 4. Kabenn BBI'Hr ob6nagatoT NOHMKEHHOW roptoYECThHO.

CurnoBsoin kabenb mapkn NYM npegHasHaydeH Ansi NPOMbILUNEHHOrO M ObITOBOrO CTauMOHAPHOrO MOHTaXa BHYTPU
NMoMeLLEeHNA N Ha OTKpbITOM Bo3gyxe. [posBoda kabens MMeT OQHOMPOBOMOYHYID MEeAHYH0 Xuny ceveHnem 1.5...4.0
MM 2, nsonuposaHHyto MNBX-nnactukatom. HapyxHas obonouka, He NogaepKmBatoLLlas ropeHust, BbINONHEHa Takke U3
MBX-nnactnkata CBETNO-CEpPOro LBeTa. BHyTpeHHAs npomexyTodHas obonodka COCTOMT M3 PEe3NHOBOM CMECHU.
OByX>kunbHbIM Kabenb MMeeT NpoBoda YEpHOrOo UM CUHEro LBETOB, TPEXXKWUMbHbIN — YEPHOro, CUHEro U XenTo-
3€M1EeHOro, YeThbIPEXXKUIMbHBIN — YEPHOro, CUHEro, KOPUYHEBOTO U XENTO-3EMNEHOr0, NATUXKUIBHBLIA — YEPHOTo, CUHETO,
KOPUYHEBOTO, YEPHOTO U XXENTO-3EMNEHOrO.

KoHTponbHble kabenu

KoHTponbHble kabenu mapku KBB6LUB, KBBB6IT, KBBI', KBBI'G, KBBI'Hr 1 KBBI'OHr cooTBeTCcTBYIOT TpeboBaHMsM
FOCT 1508—78 v npegHasHadeHbl NS NOAKNIOYEHUS ANEKTpUYecknx npnuboposB n 0bopyaoBaHUs, paccYUTaHHbIX Ha
MakcuMaribHoe nepemeHHoe HanpsbkeHnem 660 B ¢ yactoTton go 100 My, a Takke Ha NOCTOSIHHOE 'HanpsXeHns A0
1000 B.

Kabenn KBB6LLUB n KBBB6IT BbInyckaoTCsi B MacTMacCcoBOW M3onsiumMn 1 obonoyvke m3 [BX-nnactukata n nMMeroT,
Kpome TOro, akpaH 13 antoMmuvHueBon donbrin. Kabenm — MHOroxunbHble, ¢ NPOBOAHMKAMU U3/ MELHOW NPOBOSIOKU
ceyeHnem 1.5...6.0 MM 2, npu 3TOM YnCNO Xnn MoxeT coctaensaTtb oT 10 go 37. Kabenu koHTponbHble KBBIT, KBBIT3,
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KBBI'Hr u KBBI'OHr BbinyckatoTCa C M30MsUMOHHOM obonoykon ns MNBX-nnactukata. [NpoBOAHMKU U3rOTOBMEHbI U3
MegHow npoBonokn cedeHvem 1.0...6.0 MM 2, npu 3TOM YUCIO XU MOXET cocTaBnsaTb oT 4 o 37. Kabenu KBBI'O u
KBBI'OHr nog o6onovkon UMET 3KpaH u3 antomumHueBon donbrn. Kabenn KBBIMHr n KBBIOHr obnapatoT
NMOHWXEHHOWN rOPIOYECTLIO.

CoeanHnTenbHbIe Kadbenu

Kabenwn coeguHutenbHble mapkn MKL 1 MK3SLL cooTtBeTcTBYIOT TpebosaHuam TOCT 10348—80 n ncnonbaytoTca Ans
MeX0no4YHOro 1 BHYTPMBNOYHOIO COeQMHEHNI B SNEKTPUYECKMX YCTPOMUCTBaX Npu HanpsbkeHun 0o 500 B n yactoTte go
400 Tuy. Wcnomnb3oBaHue kabens OONycTUMO Mpu TemnepaType okpyxawlwen cpedbl B guanasoHe -50...+70°C.
MpoBogHukn nmetoT cedernsa 0.35...0.75 MM 2, KONMYECTBO XUIT MOXET OblTb paBHbiM 2,3,5,7,10 unn 14. Kabenb
MK3LU nmeeT akpaH U3 ny>keHblX MegHbIX NPOBOOK.

MoHTaXxHble npoBoaa

MpoBoga MoHTaxHble MIUB, MIUB-1, MIMWUB3, MINUB3-1, MIMLUB3B 1 MIMUUB3B-1 cooTBeTCcTBYIOT TpeboBaHMAM
TY 16-505.437—82 wn npegHasHayeHbl AN MEXOMOYHOro W BHYTPUOMNOYHOrO COEOUHEHUA B  3NEKTPUYECKUX
ycTponcTtBax. INMpuMeHs0Tea B uensx nepeMeHHoro Toka (npu HanpsbkeHun go 380 B — nposog ceveHvem 0.12...0.14
MM 2, go 1000 B — npoBoa ceuyennem 0.2... 1.5 MM 2) n noctosHHOro Toka (npu HanpsbkeHun go 500 B n 1500 B
COOTBETCTBEHHO). TOoKONpoBOoAsLLAs Xura U3roTaBnMBaeTcs U3 MeQHON NPOBOMOKN, NTYXXEHHOW ONOBSAHHO-CBUHLIOBLIM
cnnasoM. [lpoBoga MMEKT KOMOWHWPOBAHHYK MnNeHoyHyto u [MBX-usonsuuo. Uspenna MIUUB3, MIUB3-1,
MIUB3B, MINUB3B-1 BbiNycKkaldTCA C 3KPAHOM U3 NYXeHbIX MedHbIX NPOBOMOK. Bce nposBoga ogHOXUNbHLIE, 3a
nckntodeHnem MrrLUB3-1, nmetowwiero 2 nnu 3 xunel. Npooga umetot cnegyrowme ceveHuna: MIMNUB — 0.12 n 0.14 mm
2, MfWB-1 — 0.2...1.5 mm 2, MITWLIB3—0.12 1 0.14 mm 2, MIFWUB3-1 — 0.2...0.75 mm 2, MINLUB3B — 0.14 mm 2,
MIUB3B-1 — 0.35 mm 2.

MoHTaxHble npoBoga Mapku MMM, MIMY, MMNMY3 un MIMM3 (Puc. 4.6) cooTBeTcTBYylOT TpeboBaHuam TY 16-
505.495—81 n npegHasHa4veHbl 4na paboThl Npy NepeMeHHOM Toke HanpsbkeHnem o 250 B ¢ yactoton go 5000 Iy
nnbo NocTosAHHOM Toke HanpsbkeHvem ao 350 B. TokonpoBOAsLUME XWMbl U3rOTaBMMBAKOTCA U3 MeOHbIX, NY>KEHHbIX
ornosoM nposonok. XKunel nposogos MMNMY 1 MIMNMY3 ycuneHsl nyxeHon meTannnyeckon nposonokon. Bce nposoga
UMEIT NONMUITUIIEHOBYIO M3ONALMUIO HU3KOTO AaBNeHuUs B Buae cnnoluHoro crios. MNpoesoga mapok MIMMY3 n MIMMS
OOMOMHUTENbHO coaepXaT 3KpaH B BuAde OMNMeTkn U3 NyXeHblX MeAHbIX NPOBOMOK. Vcnornb3oBaHve MpoOBOAOB
JonycTMMo npu TemnepaTtype OKpyxawlwen cpeabl B AuanasoHe -50...+85°C. 3nekTpuuyeckoe CONpoTUBMEHUE
n30M[uMn NpoOBOAOB B HOpMarbHbIX YCNoBusx cocTtaensier He MeHee 10 5 MOwm/Mm. lMpoBoga BbinyckawTCs CO
cneaylwmumMmn ce4eHNIMU U KONUYECTBOM XWIT:

e MMM —0.12... 1.5 MM 2, 0o4HOXUNbHbLIE;

e MIMMY — 0.12...0.5 MM 2, OQHOXWUIbHbIE;

o MIMMY3 — 1.43...3.34 MM 2, oaHO-, ABYX- U TPEXKUIbHbLIE;

e MIMM3 — 1.43...3.33 MM 2, ogHO-, ABYX- U TPEXXKUIbHbIE.
YcTaHOBO4HbIE NpoBoAa

Mpoeoga yctaHoBouHble 1B-1, MB-3, MNB-4 cootBeTctBYtOT FTOCT 6323—79. OHM BbINYCKAOTCS C O4HONPOBONIOYHOM
Tokonposoasdwen megHon xunon (MB-1) n co ckpydeHHbIMM Xunamu u3 megHon nposonoku (MB-3, MB-4) B
okpaweHHon [BX-usonsuuun. lNposBoda npedHasHayeHbl ANA nodayn NUTaHUMA Ha dnekTpuyeckue npubopbl u
obopygoBaHue, a Takke AN CTaUMOHAPHOW MPOKMNaAKN OCBETUTENbHbLIX 3AreKkTpoceTerd B Lensx nepemMeHHoro (c
HOMUWHanbHbIM HanpshkeHneMm He 6onee 450 B n yactoton 400 My) n noctosiHHoro (HanpsxxeHnem go 1000 B) Toka.
CeyeHuve nposogos coctasnseT 0.5... 10 MM 2. Pabodas Temnepatypa orpaHnyeHa ananasoHom -50...+70°C.

Mpoeog yctaHoeouHbl BC cootBetctByeT NTOCT 7399—80. OH BbINyCcKaeTCsA CO CKPyYeHHbIMUK xunamu B NBX-
N30MALMN U Takon xxe oborodke U npegHasHadeH AN NOAKMYEHUs 3MeKTpUYeckux npmbopos, i obopyaosaHus. B
3NEKTPOCETAX C HOMUHAMbHBLIM HanpsbkeHueM, He npesbiwatowmm 380 B. TokonpoBoaswas xmna us Markoin-mMmenHowm
npoBonokn nmeet cederne 0.75...2.5 mm 2. MpoBoa paccynTaH Ha MakcuMmarnbHoe HanpsbkeHne 4000.B yactoton 50
U, NnpunoxeHHoe B TeyeHue 1 MWH. Yucno xxmn moxeT 6biTb paBHbIM 2, 3,4 unu 5. Paboyas temnepatypa — B
ounanasoHe-40...+70°C.

38

Copyright © 2006 r. www.electrolibrary.narod.ru 9nekTpoHHbIN 3NEeKTPOTEXHUYECKUN XKy pHan
"A anekTpuk!", NoBHbLIN AHapen, e-mail: electroby@mail.ru



http://www.electrolibrary.narod.ru
mailto:electroby@mail.ru

ONeKTPOHHbLIN XypHan “A anekTpuk!”

Mpoeog yctaHoBouHbIn [MYHI1 cootBeTcTBYET TY K13-020—93. TokonpoBogsLlas xuna n3 MAarkon MegHon npoBOSIOKU
nmeeT nnacTtmaccoBylo usonsuuio B [MBX-ob6onoudke. [NpoBoa npeaHasHaydeH NS NPOKMagky  CTauMOHapHbIX
OCBETUTENbHbLIX CeTel C HOMMWHamNbHbIM HanpsbkeHem He 6onee 250 B 4actoton 50 Iy M paccumTaH Ha
MakcumanbHoe HanpsbkeHne 1500 B uvactotonm 50 'y B TedeHne 1 MuH. XKunbl umetoT cedenne 1.0...6.0 Mm 2, unx
YNCNo MOXET OblTb paBHbIM 2, 3 unu 4.

WHypbI

Mposoa LUBBI cootBetctByeT TOCT 7999—97 n npepgHasHayeH AN MOOKMYEHUS ANEKTPUYECKMX MpPUOOpoB K
06opynoBaHUS K 3reKTpoceT! C HOMMHanbHbLIM HanpshkeHnem, He npesblwatowmnm 380 B. MpoBog BbinyckaeTcst CoO
CKPYY€EHHbIMU Xunamu, B [BX-mzonsumm un Takol xe obonoyke. TokonpoBoAsiias Xuna u3 MSrkon MegHowm
nposornokn nmeet cederHme 0.5 unn 0.75 mm 2. MNpoBoa paccuntaH Ha MakcumanbHoe HanpsikeHne 4000 B yactoTom
50 "y, npunoxeHHoe B TeveHne 1 MUH. YnNCno un MOXeET OblTb paBHbIM 2 1nn 3.

WHyp WBO cootBetctByeT TY 16K19-013—93 1 npeaHasHayeH Ans NOLKOYEHNST SNEKTPOYTHOrOB, 3NeKTpocaMoBa-
pOB, 3MNEeKTPOKaMWHOB, AMEKTPONNUT U APYrnx SnekTpoHarpeBaTenbHbiX nNpubopos. MpoBoda 3Toro LHypa UMeroT
CKpyY€eHHble MegHble xunbl cedeHmem 0.5...1.5 MM 2, nonnatuneHoByto nsonaumio, NBX-060M04Ky U HUTSAHYIO ONNETKY
N BbINYCKaOTCHA OBYX- UMW TpeXKurbHbiMU. LLIHYp paccuuMTaH Ha HOMWHanbHoe HanpsbkeHwe 250 B, makcumanbHoe
HanpshkeHne — 2000 B vactoTom 50 ', npunoxeHHoe B TedeHne 1 MuH.

UcTouHuk nndpopmaumm: www.electromaster.ru

Jlyywe BCcero KHUrm YMTaTb He COrHyBLUUCb Y MOHUTOPA,
a nexa Ha noo6umom amBaHe!
"3onoTas Konnekuua 3fnekTpoTeXxHn4eckoun nutepaTtypbl”

TToapobHbre aHHOTAaUMM Ha 200 KHUM 311eKTPOTEXHUYECKOU TEMATUKM.
YeTbIpHaALGTE TeMaTUYECKUX Pa3AenoB: HOBUHKU, NOMNynspHLIe, y4ebHUKM,
NPOEKTUPOBAHUE 3M1eKTPOO6OPYAOBAHUS U CUCTEM 3NEKTPOCHAbXeHUs, HOPMBL U Npasmna,
MOHTQX, SKCMyaTaums, CNPaBoOYHUKU, CETU U CUCTeMbI, SHeprocbepexeHue, oxpaHa Tpyaa,
peneiiHas 3awuTa, TPAHCNOPT, KNACCUKA.
TTocTosHHbIe ob6HOBNeHus Bcex pasaenos! YaobHasa cuctema nowuckal

Y3narte noapoonee!
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HNUcTopus 2JEeKTPOTEXHUKH

ANeKTPOHHAasA KHUra
“Tomac 3AUCOH. )KN3Hb U TBOPYECTBO
Benuyauwiero nooperarens B mupe”

OTa KHura paccKka3biBaeT O XWU3HW 3amMedaTeslbHOro 4esnoBeka, U3MEeHUBLUEro CBOUMMU
OTKPbITUAMU U M306peTeHMﬂMM MUp.

BoT nepeyeHb HEKOTOPLIX BOMPOCOB, KOTOpble Bbl y3HaeTe NpounTaB aTy KHUTY:

= [lonHas wuctopua nytMm Tomaca 3gucoHa OT HeOoMbITHOro Tenerpaducrta [o
3HaMeHWTOro nsobperarensa U MaTeporo KOMMepCcaHTa

Y3HaeTe 06 ogHoM 3aboneBaHum Tomaca 3aucoHa, u3 KOTOpPOro ero He B34l B apMuilo, U KOTOpoe, B
JarnbHenLweM, OCMOXHSMNO BCHO €ro KU3Hb.

Y3HaeTe 0 HeraTMBHbIX YyepTax Xapakrepa Tomaca SaucoHa, KOTOpblE B OI'Ipep.eJ'IeHHbIﬁ MOMEHT MOJTHOCTbIO
M3MEHUIN ero XXm3Hb, 1 NO3BONTUITN p.O6MTbC$| TakuMx ycnexoB Ha HMBe M306peTaTeJ'IbCTBa.

MomeTe kakum obpa3om cBa3aHbl ToMac OAMCOH, BEMUKWMN aHrmuickuii nucatens xopx BepHana Loy n
pycckuii nucatens Jles Toncton

PackpbiTve TaliHbl O TOM, Kakoe BrusiHWE yBriedeHne daucoHa Tenerpadmen n asdbyka Mopse okasana Ha
XN3Hb U cyabby ero Mnaawmnx geten

Y3HaeTe 4TO Takoe "gBovHON gynnekc", unu "ksagpynnekc”. I noyeMy oH cuMTaeTcs rnaBHbIM AOCTWKEHNEM
OancoHa B obnacTtu Tenerpadum, a Takke BbIICHATE Kakoe OTHOLLEHME K 3TOMY M300peTeHuo umen oauH
POCCUIACKMIN MaTeMaTuK.

MonmeTe noyemy 3aucoHa HasbiBanu “Hapogen n3 Menno lMapka” n “Ctapukom”, korga emy He Obino ewle n
40 ner.

CaMblin BaXXHbIW YPOK, U3BMNEYEHHbIN ToMacoM 3OMCOHOM Ha NyTw K yCrexy.

MpounTaeTe BCe CBOAKM C MOSMEN CpaXeHun mexay OAWCOHOM W ApYrMM BENUKUM u3obpeTtaTenem
Anekcangpom bennom.

Y3HaeTe noyemMy O3AWCOH COrnacuMBLLIMCL noanucaB [OroBop C koMmnaHuven “BectepH HOHWOH® 3a
NCrnosb3oBaHNe ero naTeHTa Ha M30OpeTeHHbIN MUKPO(OH Ha COBEPLUEHHO (PaHTacTU4ecKoM ycroBum: (
LWeCTb ThiCAY AOMMapoB B rod B Te4YeHMe ceMHaauaTth neT, TO ecTb noka byaer AeWCTBUTENEeH MnaTeHT)
noTepsn n3-3a 3Toro 3a OAMH AeHb CTO ThICSAY JONNapoB, a “BectepH KOHNOH” He nOTpaTUna HN KONENKK.

MoppobHbI pacckas o ToM, NoYyemMy DANCOH cuuTan cam cebs NNoXmMmM NpeanpuHMMaTenem.
Y3HaeTe MHeHue 3pucoHa o 10 BO3MOXHBLIX crnocobax MPMMEHEHUs MepBOro annaparta Ans 3anucu 1
BOCMNpOU3BEeAEHNA 3Byka — (ooHorpadpa, a Tawke O TOM YTO Ha 3TO CYET AyMan repMaHCKMn KaHunep

Bucmapk.

Mpountaete O COOLITUM KOTOpPOE BbI3BAro “BaBWUMOHCKOE CTONMOTBOpeHue” Ha BcemupHon [Mapukckoi
BbicTaBke 1889 r.

MonmeTe novyemMmy MMeHHO OOmnCcoH cuntaetcs poaoHa4YanbHMKOM BCEN CUCTEMDI ANEeKTpnYeCcKoro oceeteHns

HECMOTPS Ha TO, 4YTO MNepBbiMU U30BPETaATENAMM 3MEKTPUYECKUX WCTOMHUKOB CBETa CYMTAIOTCH apyrve
noau.
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= Y3HaeTe CKOMbKo cTomna nepeasa namMmnoYka HakanmBaHu4, 3anyuleHHaa B MmaccoBoe npon3soacTBo.

= PackpbITve TaliHbl O TOM YTO UCKanNu CHapsbKeHHble O4MCOHOM akcneaunuun B bpasunuu, Kutae, AnoHuu, Ha
KyGe, B Tponuyeckunx necax Okeagopa, MNepy, Amariku, LlennoHa n 3a4em eMy 310 ObINO HYXXHO.

= [loapobHbI paccka3 O TOM NodyemMy UMeHHO Tomaca OAMCOoHa MOXHO CUYMTaTb OCHOBOMOMOXHUKOM BCel
COBPEMEHHON NPaKTUYECKON 3MeKTPOTEXHUKN

= Y3HaeTe O TOM, kak dpaHuy3ckuin uHxeHep Jlyn Jllombep ucnonb3oBan n306peTeHuss dgucoHa M cTan
cosgarenem knHemarorpada.

= [oimeTe Kakoe BNMsiHUE oKa3an SAUCOH Ha byayliee BypHOe pasBUTUE STIEKTPOHMKM.

= Y3HaeTe noyYemy HM OOUH aMepuKaHCKUiA rpaxaaHnH nocne ®dpaHknmMHa He nonb3osanca B EBpone B 19-m
BEKe TakMM BHMMaHMEM U NOYETOM, KaK SANCOH.

= Bbl 6y/:|.eTe CUNbHO yauBIneHbl, NPpoYnUTaB NnepeyvYeHb BCeX M306peTeHMﬁ dauncoHna. Cpe/:m HUX eCTb BeLln
KOTOPbIMU Mbl MOCTOAHHO MOJIb3yeMCd, HO U npeAcTaBleHna He MMeeM, YTO npunagymarn nx aToT YernoBeK.

= B MeHno-llapke B ero 4ectb Ha OONbLIOM NocTamMeHTe M3 xene3obeToHa BO3ABUrHyTa kameHHas rmblba, B
KoTopylo BAenaHa GpoH3oBas gocka. B BepxHel yacTv nomelleH mMedanboH C n3obpaxeHneMm JAucoHa.
CopepxaHve Hagnucy Ha kamHe Bbl NPOYUTaETe B 3TOW KHUre.

Cka4yaTtb KHUry "Tomac 3aucoH. XKu3Hb U TBOpYECTBO BenM4yauniuero nsoopertartensi B Mmupe
MOXHO MO 3TOW ccbinke >> http://electrolibrary.narod.ru/books/edison.rar

Paccoliika "JiekTporexHuyeckas YHmuKJIoneus '

Paccbinka "aﬂeKTpOTeXHW-IeCKaﬂ 3HUMKNoneana" - nonbiTka B OTAEMNbHbIX CTaTbsAX U 3apucoBkax 06pMCOBaTb BeCb
MHOFOO6pa3HbIﬁ Mup coapemeHHoﬁ QNEKTPOTEXHUKN N SNTEKTPOIHEPIreTUKN.

OcHoBa paccCblfikn - 3TO CTaTbW, NOCBALLEHHble aHanudy OTAENbHbIX UHTEPECHbIX, a UHOorada M CnOpHbIX TEM U
BOnpocos yCTpOﬁCTBa, NPOEKTNpPOBaHUA, MOHTaXa, Hanagku, akcnnyatauum m pemMoHTa SJ'IeKTpOO60pyp.OBaHMF|,
ocBelleHund, cuctem SﬂeKTpOCHaG)KeHMﬂ.

B 6onblwunHcTBE cny4yaes, 3TO 6y/:l,yT MaTepuanbl NPakTU4EeCKOro xapakrepa - BCe€ TO, YTO MOXHO C yCnexom
NMPUMEHUTb B XXU3HU U pa60Te.

B paccbinke onepaTtMBHO MyGNUKYyIOTCA HOBOCTM MpoekTa "OnekTpoTexHudyeckas 6GuGnuoTeka" - HoBble
SMEKTPOHHbIE KHWIM, CTaTbyM M MaTepuanbl caiita. MoanucaBwncb Ha pacchinky, Bbl cMoxeTe y3HaTb 06 cambix
MHTEPECHLIX 1 BOCTPeboBaHHbIX MaTepuanax caiTta cambiMu nepebiMu!

Y3Hante nogpobHee o paccbinke >» www.electrolibrarv.narod.ru/electrotech.htm

ITo noBoy pasMelieHUs1 PeKJIAMBbI B SJICKTPOHHOM KypHaie “ snexkTpuk!”, wnoHa
caiite “OnekTpoTexHuueckast OndImoTeKa” oopamanTech Ha

e-mail: electroby@mail.ru
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