OJIET 30THUH
o_zotin@mail.ru

Y[TPABJIERWE TOPOLCKIM OCBELLERWEM.

0T PETPOCNERTMBDI R NEPCIERTUBE
YACTb 2. YITPABITEHVE 3NIEKTPUYECKUM CBETOM

[TepBast 4acTb CTaTbW HbIIA TIOCBALIEHA PA3BUTUI0 MAC/ITHOTO Y TA30BOT0 TOPOLCKOr0 OCBELIEHUST
U BIUSTHWIO HA HEro BOTIPOCOB aBTOMAaTM3alivn. Bo BTOPO HacT TIONBEPIHEM aHanU3y TTpobieMbl
aBTOMATU3ALMM B CMEHSTIOLINX [IPYT APYTa BUAX MEeKTPUUECKOro OCBElIeHWS: OT HakaslbHOTo

K Tra30pa3pAgHOMY 1 ajiee K CBeTOAVMOOHOMY.
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Kmo pas ysuan, 20e npaboa
u omxyda cbem, —

mom (ysxe) He 3axouem
monmamucs 6 nomemxax.
H. C. Jlecko6.

U3 nucoma coiny. 1891 2.

B moasekTpuuecKkyo 90Xy JKU3Hb
rOpOJIOB IIOCIIE 3aX0/ia COJIHIIA TIOYTH
cpasy ke 3amupana. McKyccTBeHHO®
(cBewHOe, TaMIIaJIHOE, Fa30BOE) OCBe-
IIeHIe UCIOTb30BAIOCH B BedepHee
BpeMsI JUIS YTEHUS], PYKOJeJIUSI U OTXO-
Ia Ko cHy. C HaCTyIZICHHEM 3PBI JJIeK-
TPHUIECKOTO CBeTa, Kak oTMedar Map-
mrajut Makimoon (Marshall McLuhan),
«OBII IIOJIOXKEH KOHEI[ PACIIOPSILKY
IHS ¥ HOYH, IPeObIBaHUS JOMA U BHE
IOMa... a CTOJIKHOBEHHE CBETa C yiKe
CYIIeCTBYIOUIMME 00pasLaMu JeIoBe-
YeCKOI OPraHU3AINH [IPUBEJIO K BHICBO-
GOXKIEHIIO OTPOMHOIT 3Heprum» [1].

DeKkTpudecKast peBOIIOIIS IOPO-
IWJIa LeJIbII PSifi HOBBIX TEXHOJIOTUI
U IIpHUBeIa K BBEICHUIO MHOTOCMEHHOI
PaboThI Ha BHICOKOIIPOU3BOAUTETLHOM
060pyJOBaHNY 1 B KOHBEIIEPHOM I1pO-
U3BOJICTBE, YTO PEBOIIOHOHHBIM 06pa-
30M IOBJIMSLIO HA TEMIIbI HH/Y CTPHAIN-
3arui. Berern 3a 9THM 1 pasHOOOpasHbIe
bopMBI TOCYrOBOIT OPraHU3AIMH CTa-
JIH CTPEMUTEIBHO PACIPOCTPAHATHCS
Ha BedepHee M HOYHOE BpeMs. ABTO-
MOOMJINCTBL HOUb HAIPOJIET CTAlH
HOCHUTBCS [I0 OCBEIIEHHBIM YIUIAM,
dyTrbonucTsl 3aurpann Ha MONAX
C HCKYCCTBEHHBIM OCBEIICHHEM;
KyJIbTYPHO-pa3BiIeKaTeJIbHble MepO-
HPUATHS, B T. 9. IOCEIICHIE TeaTPOB,
K1y6OB, CTAAMOHOB, ATTPAKI[HOHOB,
My3eeB W CyIepMapKeTOB, epecTa-
JIM OTPAHUYUBATHCS CBETOBBIM ITHEM.
«Takum 06pa3om, IPHOOIIEHNE K dJIeK-
TPUIECKOMY CBETY TIPOU3BEIIO TOTAIb-
HOe 3MeHeHHMe YKJIaa sKu3Hm» [1].

st pagoseix ropokan Craporo
u Hosoro CBeTta peBOJIIOIHS B TOPOTI-
CKOM OCBEII[eHUU BOCHPHHUMAIACh
He TOJIBKO KaK yJIydIlleHre yTHINTap-
HOTO BEeYEPHETro OCBEIL[eHsI, HO U KaK
TOTAJbHOE HAIIECTBUE HA3OMIMBOI
HEOHOBOIT peKIaMbl. XapaKTepHO, ITO
B TO BpeMst 9¢pdeKTUBHOCTD IIpeol-
Pa3oBaHMsI OCHOBHOTO BHA MCIIOJb-
3yeMoli 9Hepruu (dHepruu UcKomae-
MOTO TOILIMBA) B 9JIEKTPOIHEPTUIO
U f1ajiee B CBeT ObLa JOBOJIBLHO HHU3KA.
B mocefyioniye HeCKOIbKO eCATH-
JIETHII IPOTPeCC B FeHePaluu 1 pac-
IIpefieIeHUN OJIEKTPOIHEPIUH, a TAKXKe
B 9(p(peKTUBHOCTH UCTOIHIKOB CBETA
OKa3aJI 3HAYUTENbHOE BIMSHUE Ha BCe
CTOpOHBI KU3HU. Tak, Koo duueHT
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monesnoro peicrsus (KIII) Temmo-
BBIX 3JIEKTPOCTaHIIUI BO3POC OT ~15%
1o =30%, KI1JI nuunii anekrponepena-
91 ¢ TpaHC(HOPMATOPHBIMHE HOJCTAH-
nusmMu — oT =75% no =90%, KII/]
JIaMII — OT CKPOMHBIX *2% y ynaMm-
Il HAKQJIUBAHUS C YTOIBHON HUTHIO
1o ~4% y namIbl ¢ BOIbGpaMOBOIt
HHUTBIO, manee — 1o 7—10% (pTYTHbIe
JIAMITbI HU3KOTO ¥ BEICOKOTO IaBJIEHMS)
u fnaxke 10 15-25% (HaTpueBble JTAMIIbI
BBICOKOTO JIaBJIEHUsI U CBETOUOIbI).
OpHaKo, HeCMOTPsI HA MHOTOKPAaTHOE
Bogpacranue o6mero K1 ot ~0,2%
10 6%, Bce e JIbBUHASL TOJISI 9HEP-
UM, JOOBIBAEMOIl Y€JI0BEYECTBOM JIJIsk
IeJIell OCBEIIeHNs, YXOOUT Ha TeIlIo-
BoOe 3arpsisHeHue. [Ipu 9ToM BOIIPOCHI
noBbIIeHust 9 ek TUBHOCTH 1Ipeobpa-
30BaHMUSI YHEPIUU HEOOXOIUMO paccMa-
TPUBATh HApaBHE C BOIIPOCOM 9HEPro-
cOepeskeHus, COCTABHBIMY IaCTAMHU
KOTOPOTO SIBJISIIOTCS HE TOJIBKO IIPO-
rpecc B 9 (eKTUBHOCTH HCTOUHUKOB
CBeTa, HO U obecriedeHre HeOOXOMUMO-
T0 U MOCTATOYHOTO KOJUIECTBA CBETA
B HY)KHOM MeCTe U B HY>KHOE BpeMs,
B TOM 9IHCJIe METOIAMU 9Heproaddex-
THUBHOTO YIIPABJICHUSL.

VIIPABJIEHHUE
HAKAJIBHBIM CBETOM
IlMupokoe BHepeHNE dIIEKTPUYE-
CKUX JIAMII HAKQJUBAHUS [IPEIBSIBUIO
BeCbMa CYILIeCTBEHHBIC TPeOOBaHUI
K OTHOBPEMEHHO Pa3BUBABIIMMCS
9JIEKTPUIECKUM CETSAM, IOCKOIBKY
B TO BpeMs JIAaMIIBI, HApSAy C Iep-
BBIMU 3JIEKTPOIBUTATENISIME, OBLITH
IBYMS IIaBHBIMU IIOTPeOHUTENIMU
aneKkTpoaHeprunu. MiMenHo TOTHA,
B XOJie T. H. «BOIHBI TOKOB», HE TOJIBKO
IIPOU3OIIEN IIEPEXOJl C IOCTOSHHOTO
Ha IepeMeHHOe HaIIpshKeHUe B JJIeK-
TPOIUTAHUU CETell, HO U OIPEeIeIIIOCh
pacxoxnerue Craporo u Hosoro Csera
10 HOMUHAJIbHBIM 3HAYCHUSM HAIPSI-
JKEHUS M 9aCTOTBI IIOTPeOUTENbCKOI
cern. Yepecronocuria HoMuHaNIOB 220
u 110 B, 50 u 60 I'x [2], moposxneHHast
aMOUIUAME U KOHKYPEHTHOH 60pb-
6011 TaHOCTEI ¥ (HUPM TOTO Bpeme-
HU, JIOKUT OTATYAIONINM HacJIeIueM
Ha COBPEMEHHOM IJI0GaNbHOM dJIeK-
TPUYECKOM MHpE, XOTSI Ha 6BITOBOM
YPOBHE ¥ BOCIIPHHUMAETCS Yallle BCEro
KaK JIocafiHoOe HeflopasyMeHHe.
BakHelilllee MpakTH4YeCKOe, 9KO-
HOMHYECKOE M CHCTeMOJIOTHIecKoe
BJIMsIHYE Ha IIePBbIe IIark BHEAPEHIUS
9JIEKTPHYECTBA OKA3aJIO TO, YTO JIAMIIBL
HaKaJIMBaHUA OKa3aJInCh Ype3BBITali-
HO YYBCTBHTEJIHBIMU K H3MEHEHUIO
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HAINpsDKeHUs MUTAaHus. Tak, BOIU3N
HOMHHAJIBHOTO HAIIPSDKEHNUS CBETOBOI
HOTOK BOJIb(PAMOBOI HUTU HaKaIH-
BaHUS IIPOIIOPIMOHAIECH 3HAYCHUIO
HampsDKeHUS B creneHu 3,4 (U™,
notpebsieMas MOIIHOCTb IIPONIOP-
nuoHanpHa UM, a cpok ciryk6bI mIpo-
nopruonaner U (1) [3]. Ha mpak-
THKEe 9TO O3HAYAEeT, UTO yBeJHIeHNUe
pabodero HampspDKeHHs BCero Ha 5%
IPUBONUT K CHIDKEHUIO CPOKA CITY KOBI
JIAMIIBI B /[BA Pas3a MPH yBeJIUICHUN
ee CBeTOBOTO TOTOKA Bcero Ha ~16%
(puc. 1). Takum o6pasom, B cucremax
C JTaMITaMU HaKaJIMBaHUS HEO6XOAMMO
HMeTh BeCbMa BBICOKYIO CTaOHIBHOCTD
HAIIPSDKEHNUST TUTAHUSL.

Heo6x01iM0 OTMETHUTS, YTO YIIpaB-
JIeHUE CBETOBBIM IIOTOKOM JIAMII HaKa-
JAUBaHUS (T. H. «IUMMHUPOBAHUE»)
CO CKPOMHOI 3HeproaHeKTUBHOCTHIO,
nponopuuoHansHou UMY, yerymaer
0 9KOHOMHUYHOCTH PeryIupOBaHUSI
Ia)ke KePOCUHOBOU JTaMIIe, KOTOpPOe
obecrieqrBaeTCst H3MEHeHeM pabodeit
wIotany pUTUIIS.

OTMeTHM ele U TO, 4TO MaJoe
COMPOTHBIIEHHE BOTb(hPAMOBBIX HATEI
HAKaJIMBAHUS B XOJIONHOM COCTOSHUN
HPUBOAUT K GOJBIINM HYCKOBBIM
TOKaM, CYIIeCTBEHHO CHIDKAIOIINM
CPOK CIIY>KOBI JTAMII U CO3IAIOIIUM IPO-
CaJIKH HAIPSDKEHHS B 9JIEKTPOCETH.

ITpocreiimue BapuaHTHI peocTaT-
HOTO ¥ aBTOTPaHCHOPMATOPHOTO
yTIpaBJIeHHUs] TOKOM JIAMIIBI BeCbMa
HeaddexTuBHBI. TeM He MeHee OHU
HCIIOIb30BAINCh F UCIIOIB3YIOTCS B TEX
CITy4asix, KOraa HeoOXOMUMO MeMJIeH-
HOe rallleHre CBeTa 11t KoM(pOpPTHOTO
epexofia 3PUTETLHOI CHCTEMBI K TeM-
HOTe (B KMHO3aJIaX U TeaTpax, Ipu
3aCBIIIAHNUN JeTel U T. IL.). OTH Bapu-
AHTBI AJIEKTPOITMTAHHS JIAMIT IPUMEHsI-
JIMCh U TOTZA, KOTZa TpeOOBaIOCh yBe-
JIMYeHne UX CPOKA CIIyKOBI, HALIPIMED
JUIS TPYTHOTOCTYIIHBIX U TePMETUIHbIX
CBETIJILHUKOB, A TAKKe J1JIs aBapHITHO-
ro ocBertienust. Ha mpakTrke ske OCHOB-
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HBIM BAPUAHTOM YIIPABJIEHUS CBETOM
B IIOMEIIICHIX IPU3HAHA IIPOCTeHIIIast
KOMMYTAII¥sI JIAMIT B MHOTOJIAMIIOBBIX
CBeTUJIbHUKAX. [lefiCTBUTENBHO, BCETO
TBYMSI BBIKITFOYATEJISIMHU JIETKO CKOMMY~
THPOBATh YETHIPEXJIAMIIOBYIO JTIOCTPY
¢ oByMs JamMnaMu Ha 60 Bt u nByms
Ha 100 BT s momydenus Tpex ypos-
Hel ocBeleHHOCTH. [Ipu atom obe-
CIIEYNBAJIOCH TOPEHUE JaMI 061eit
MotHOoCcThIo 120, 200 u 320 Br. Takum
06pa3oM, ecJIu IOsIBJIeHIe MHOTOCBE-
HBIX JIFOCTP MOYKHO OOBSICHATH HEBO3-
MOYKHOCTBIO CO3IaHMS CBEYM C OOJIb-
IIIAM CBETOBBIM ITIOTOKOM, TO IIIIPOKOE
IIpUMeHeHNe MHOTOJIAMIIOBBIX JIIOCTP

ynpasnexuem BO MHOTOM OOBSCHSETCS JIy4IIel
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9 eKTHBHOCTBIO YyIIPABICHUs CBe-
TOM 32 CYeT IIPOCTOTO MEePEKTIOTeHHS
9JIEKTPUIECKUX LIETIEM.

XapaKkTepHO, 4YTO U B HAPYKHOM
ocsemennn (HO) nonroe Bpems Han-
60J1ee MOMYJIIPHBIM CLIOCOOOM 9HEPro-
cbepesxeHust 6bUIA T. H. «II0(dasHas»
KOMMYTalisI CBeTHJIBHUKOB, KOTTIA TIPH
CHIKEHUY UHTEHCHBHOCTHU [IBIDKEHUSI
TPAHCIOPTA CINTATIOCH BIIOJIHE 0TIy~
CTUMBIM OTKJIIOYaTh ORHY-ZIBe (aspl
TpexasHbIX JIMHUI SIeKTPOIUTAHNS,
OCTABJISISI B <HOYHOM» PeKHMe BKIIIO-
qeHHbIMHU 2/3 win 1/3 CBETUIBHUKOB
B K&K/IOW JINHUY OCBEI[EHNUsT COOTBET-
CTBEHHO.

CrefyoOLuM 3TallOM B yIIpaBJe-
HUU HaKaJIbHBIM OCBEIleHUEM CTa-
J10o mosiBjieHue B 1960-x romax T. H.
IUMMepPOB Ha IEPBBIX yIIpaBise-
MBIX IIOJTYHIPOBOJHUKOBBIX CHJIOBBIX
npubopax — THPUCTOPAX, a 3aTeM
U Ha CHMMETPUYHBIX THPHUCTOPAX
(cuMECTOpax), HHOTAA Ha3bIBaeMbIX
tpuakamu (triode for alternating
current), KOTOpbIe YMEHbBIIIIN raba-
PUTBI PEryJILTOPOB 10 Pa3MepOB 00bIY-
HBIX BBbIKJIIOYaTeseil. Ix 00bI19HO Tak
1 MCIIO0JIB30BANIN, BCTABIISS B PasphIB
L[eIIY, TUTAIOLIeN JTaMITy, BMECTO HJIH
BMecTe C BBIKJIIOUareseM. B mpocreii-
IIIeM BapHaHTe UCIOTHEHUs (puc. 2)
TaKOW TUMMepP COIEPKUT CUMUCTOP,
OUHUCTOP (OMAK) U YIIPABISIOIIYIO
asocurarormyio RC-ners. Manous-
BECTHO, YTO CUMUCTOP OBUI BIIepBbIe
samarentoBan B CCCP B 1963 1. [4],
Ha IT0JITOfa paHblIle, yeM Tpuak B CIIIA
®. lIxentpu nu ®. I'yrusunnrepom
(corpynuuxamu GE).
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OrmeruMm, 4t0 pazoBoe yHpas-
JIeHUe [OTOJHUTEIbHO yCyTybisier
Hed(pdeKTUBHOCTD JUMMUPOBAHUSL
JIaMIT HaKaJIMBaHU, HOCKOJIBKY IJIy-
60KOe peryiupoBaHue ¢ ITOMOIIBIO
U3MeHeHHUs yria (pa3oBoil OTCEUKH
HaIpsDKeHHS IPUBOJUT eIre U K yXy/I-
mIeHu0 Koaguiuenta MOIHOCTH
(Km), yBenndernuio xodddumnuen-
Ta TAPMOHMK B HOTPeOIsIeMOM TOKe
U BO3PACTAHUIO BBICOKOYACTOTHBIX
IoMex B IUTAIOMIEN CeTH, 9TO IPO-
WIITIOCTPUPOBAHO HA PUC. 2 BBEPXY.
C mosBIeHHEM BBIKIIO9aeMBIX THPH-
CTOPOB U IIOJTHOCTBIO YIPABIIsAEMBIX
CHJIOBBIX IIOJIYIIPOBOJHUKOBBIX IIPH-
60pOB IOSABIIACH BO3MOKHOCTH T. H.
HHBEPCHOTO yIpaBleHHUs (reverse
phase controlling). ITpu TakoM ympas-
sneHuu (puc. 3) mepBast raApMOHHUKA
TOKA OIepekaeT MePBYI0 FrapMOHU-
Ky HaIpsDKeHUsS IMUTAHUS, YTO HPH
COBMECTHOM HCHOJIb30BAHUHY TIPSIMO-
rO U UHBEPCHOTO yIpaBiIeHHs 06e-
CIIeYnBaeT YaCTHYHYIO KOMIIEHCAIIUIO
KM, 0IHAKO TaKoe peleHre He HAIIIO
LIMPOKOTO IPUMEHEHUSL.

B pesynbrare hasoBoe peryanposa-
HIE UCIIONB3YeTCs [0 GOJIbINeH YacTH
[P yIpaBJIEHHH MaJOMOIIHBIMHU
Jamramu Hakanusanus. Ofree quc-
JI0 9KCIUTYaTHPYeMbIX B HacTOsIIIee
BpeMsI CHMHCTOPHBIX THMMEPOB OIle-
HHUBAETCA B HECKOJIBKO MUJIJIUOHOB
mTyK. COBMECTUTD 9TH JUMMEPBI
C yIIpaBJIeHUEM TI035Ke TTOSIBUBIITHXCS
ra30pa3psIHbIX U CBETOLUOIHBIX JIAMIL
PA3ITYHOTO THIIA 0Ka3aJI0Ch TOBOJIBHO
CJIIOKHO BBULY MaJION I/IHepHI/IOHHOCTI/I
HOBBIX THUIIOB JaMI U BOSHUKAIOIINX
BCJIEZICTBHE 9TOTO OOJIBIIHX yJIbCAIINH
CBETOBOTIO IIOTOKA.

B HO rakue nuMMephl IMen BecbMa
OrpaHWYeHHOE IIPUMEHEHNUE, TOCKONb-
Ky B CUCTEMaX OCBEILIeHHs ¢ GOJIbIION
IIOTpe6IIIeMOI MOIITHOCTBIO JOCTATOY-
HO CJIOKHO KOMIIEHCHPOBATh HEBBICO-
KU 1 MeHstroruicsa Km.

VIIPABJIEHHUE
JIIOMHHECLHEHTHBIMH
JIAMIIAMH

TazopaspsiiHble JIAMIIBL BCEX THIIOB,
B OTJIMYHE OT JIAMII HAKQJINBAHUS, KaK
[IPABUIIO, ITOAK/IIOYAIOTCS K CETH Tepe-
MEHHOTO HallpsDKEHUs Yepes3 IyCKO-
perynupyormyio armaparypy (ITPA),
B IIPOCTeHiIIIeM crydae (Hapumep, ajist
PTYTHBIX JIAMII BHICOKOTO JaBJIEHHUS)
IPeACTABISIONIYI0 COO0IT IPOCCENb.
OH cormacyer Majoe THHAMUIECKOE
CONPOTHBIICHHUE JIAMII C CETHIO 1 YMEHb-
II1a€T ITYCKOBBIE TOKH.

CONTROL ENGINEERING POCCUA
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IlepBoit MaccoBO MpUMeEHsIEMO
ra3opaspsAaHON JIAMIION CTaJia JTIOMU-
HecrertHast amna (JIJT). O6ecrnieuenue
HOpMasbHOI pabors! JIJI motpe6oBa-
JIO aBTOMATHU3AIUH IIPOIIeCca ee ImycKa.
L5t Hagaia cietyeT pa3orperh ee BOJIb-
(bpamMoBBIe IIEKTPOIBI C TOKPBITHEM
U3 IJI0YHO-3eMEeJIBHBIX METAJIJIOB JIJIs
yBeJIU4eHHs 3JIeKTPOHHON 9MUCCUN.
ITocste 9TOTO Ha 2I€KTPOLIBI HEOOXOH-
MO I10/IaTh BBICOKOBOJIBTHBIN UMITYJIbC
IJIs1 TPO6OsI Ta30BOr0 IMPOMEKYTKA.
Jlns penteHus 9TUX ABYX 3aad 6bL1a
CO3JIaHa CIeNUaIbHAs MaJIorabapUTHas
HEOHOBAsI JIAMIIA C BCTPOEHHBIM O1Me-
TAJUINYECKUM KOHTAKTOM, T. H. «CTap-
tep» Cr. Ilpn momade HanmpsoKeHUS
Ha [TPA (cM. cxemy Ha puc. 4) B TakoM
cTaprepe BO3HUKAeT ra30BbIN Pa3psif,
KOTOPBII GBICTPO paszorpesaer 6uMe-
TAJUTUIECKUIT KOHTAKT. KOHTaKT 3aMbI-
KaeTcsl, obecrieqnBas IPOXOKIEeHUE
ToKa depe3 anekTponsl JIJI m ux paso-
IpeB 32 HECKOJIBKO CeKyH/[. B 910 Bpems
GUMeTaJUTITIeCKUIT 9JIeKTPOJ CTapTepa
OCTBIBAET, IIOCKOJIbKY ITPEKpaIaeTcs
pasorpesalolee feficTBUe pa3psina,
u pasmbiKaeTca. Mmmynbc Hanpsoke-
HUS CAMOMHIYKIMH, BO3HUKAIOII U
B peayJbTaTe IIPeKpaleHns ToKa Jepe3
npocceitb L, obecriednBaeT 3a)kKuraHue
JIJI. TTockonbKy pabodee HaIIpsDKEHHE
JIJI He IpeBbIIIAeT OJIOBUHY CETEBOTO
HaprDKeHI/IH, TO €TI0 CTAHOBUTCA Y)Ke
HeJIOCTaTOYHO IS 3a’KUTaHUs Pa3psi-
Jla B CTapTepe 1 ero IOBTOPHOTO Cpa-
6areiBanus. s ymyuammenns Km aToit
CXeMbl U JIISl YMEHbIIEHUs CeTeBBIX
IIOMeX 9acTO UCIIOJIb3YeTC st KOH/IeH A~
top C, MOAKII0OYaeMblil IIapaslIeIbHO
IUTaIoIeMy HanpsukeHuio. ITockomnb-
Ky Bo36yxnenHas 1mra3ma JIJI cosna-
eT, B OCHOBHOM, YJIbTPadroIeToBoe
U3Ty49eHue, TO JUI ero IpeBpalleHns
B BUIUMBII CBET UCIOJIb3YeTCsl TIOMH-
HO(OP, HAHECEHHBII Ha BHY TPEHHIOIO
CTOPOHY FepPMETHIHOI KOJIOBL.

DYyHKIIMOHUPOBAaHUE TAKOH He3a-
mbicaoBaton IIPA mpoucxomur
C LIeJIBIM PSIIOM CYIIeCTBEHHBIX 9KC-
IUTyaTaI[MOHHBIX HEIOCTATKOB, IIPUYeM
OJIHUM U3 BOKHEUIIINX ABJISAETCSA MaJIbIA
CPOK CIyXO6BI cTapTepa, Ha KOHTAaKT
KOTOPOTO B MOMEHT Pa3MbIKaHHUS BO3-
JIEVCTBYET BhICOKOBOJIbTHBIM UMITYJIbC.
Hepocrarku anexrpoMarHuTHbIX [IPA
IIOCTENIEHHO ¥ II00YEePENHO YCTPaHs-
JIUCh C pa3paboTKOM 9JTEKTPOHHBIX
ITPA (OIIPA) Ha BBICOKOHAIEKHBIX
HOHprOBO/:[HI/IKOBI)IX JJIEMEHTaX.

Cospemennsie DIIPA s JUI npen-
CTaBILIIOT COGOII yyKe TOBOJIIBHO CIIOXK-
HbIe 9JIEKTPOHHBIE ycTpoiicTBa. OHM
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HMEIT IIPOrpaMMUpPyeMble Xapak-
TEePHUCTUKH IIOLOTPeBa 3JIEKTPOJOB
1 IIOTKATA Pa3ps/ia, a TAaKKe IIPOTpaM-
MHUpYeMble 3aLIUTHl OT IIepPerpy3Ku
u neperpesa. DIIPA obecneunBaioT
ycTpanenue 3¢ deKTOB MyIbCaluu
(baukkepa) U «MOpraHHUs» B KOHIIE
CpOKa CIIYKOBI TAMIIBI U UMEIOT PAT,
APYTUX OKCIUTyaTallMOHHBIX IIPEUMY-
IIIeCTB, KOTOPbIE 06eCIIeYNBAIOT IIOBBI-
IIeHHY0 9P HEKTUBHOCTD U YBeINIeH-
HBIIT cpok cirysk0sr JIJI. KommakTHbIe
JUI (KJIJT), a Takke MamorabapuTHble
nneiiaele JIJI Tunopasmepos T4 u T5
(zmamerpom Tpy6xu 4/8" u 5/8" coor-
BETCTBEHHO) C YBEJIHUIEHHOU CBETO-
ormaueri (go 100 nm/Bt u 6oiee)
IIOJTYYMIIN IIPaBO Ha CyIIeCTBOBAHUE
61arozapsi CyIeCTBEHHOMY IIPOTpeccy
B pagpaborke DITPA. Ha puc. 5 mpen-
CTaBJIeH OJWH U3 BAPHAHTOB CTPYK-
TypHOIt cxembl OITPA niist nuHeitHOM
namiel T5 (1o matepuanam [5] u [6]).
3amyck JIJI B aT011 cxeme obecrednBa-
©TCs1 38 CYeT U3MEHECHUSI YaCTOTHI TeHe-
panuu HHBepTOpa (BHIXOXHOTO MOy~
mocra Ha KMOTI-tpansucropax). [Tpu
aroM xapakrepuctuku OIIPA 3ana-
F0TCS (IPOTPAaMMUPYIOTCS) BEIOOPOM
HOMMNWHAJIOB peSI/ICTI/IBHbIX ,E[eJ'II/ITeJ'Ieﬁ
u RC-nerreit B Habopax Hpk1 u Hpx2.

Pa6ota DITPA cymiecTBeHHO OTIIH-
9aeTcs 0T paboTHI IJTEKTPOMArHUT-
"oro [TPA. Tak, mociae mogadu mura-
Hus (crapTa) Beimpsamurens (D1-D4)
1 KOMIIEHCATOP KoauIimeHTa MO -
socru (Kkkm, Hpkl u T1) obeceqn-
BAIOT NPAKTHIECKU CHHYCOHIATbHYIO

bopmy moTpebisieMoro Toka ¢ MUHI-
MHM3aIjpeil BHICIINX IAPMOHUK 1 BBICO-
kuM 3HadeHueMmM Km >0,95. B aTor
momenT uaBeptop (Ku, Hpx2, T2 u T3)
HAXOIUTCS B PeXKMME MUKPOMOIIHOTO
HOTpe6IeHNs 3a CYeT MOBBIIICHHOM
JacToThl reHeparuu fc. [lanee 9acro-
Ta HHBepPTOpa CHIKaetcs 1o fp (puc.
6), obecreunBas HeOOXOMUMBIM TOK
pasorpesa anexrtpozos JIJI. Bo Bpe-
MSI IaIbHEHIIIero CHIDKEHUS JacTo-
TBHI MHBEPTOpa 0 fMUH HampsbkeHUe
Ha JIJI moBbImmaeTcst Ipu mpuoIIIKe-
HOHU K 9aCTOTE MOCTIEeTOBATEIBHOTO
pesonanca nenu L2—C3, aro u obecrre-
4nBaet 3aKuraHue paspsina. [Tocse ato-
ro Ku nepexonut Ha pabounit pesxxum
Ha gacrore fpab ~40 k['. Ecin namma
He 3akuraetcsi, To Ku mpoussopur
OrpaHUYEHHOE YUCIIO PECTAPTOB.

st mamn T5 xapakrepHa mpakTrde-
CKH JIMHEIHAs 3aBUCUMOCTb pabodero

PUC. 5. A
CrpykTypHas cxema 3MPA
[ANA NKOMYHECLIEHTHOI
namnbl TS

PUC.6. ¥
I13MeHeHue yacToTbl
UHBEpTOpa

npu 3anycke J1/1

Yacrora
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PUC. 7.
PIBA

PUC. 8. p
HnBA

HAIPSDKEHUS ITUTAHUS OT MOIIHOCTH
(v pauebl namubl). Tak, Jamnam
MOIIHOCTHIO 14 BT (¢ pmauHoi Kon6bt
549 mm) TpebyeTcs HanpspKeHue 265 B,
28-Br nmammam (1149 mm) — 575 B,
a 35-Br nammam (1449 mm) — 720 B.
DTu yBeIHIeHHbIE 3HAYCHNST HAIIPsDKe-
HU 06€CIeInBaIOTCS PeKUMOM pabo-
THI TIOBBIIIAOIIETO IPeobpasoBaTess
Ha Kxkxkm u T1.

BBupy BbICOKOI 9HEProadpdexTms-
HOCTH U yHOOCTBA yIIPaBJICHUS JIIOMI-
HeCI[eHTHbIE JIAMIIbI HAIIUTH [IXPOKOe
HpYMEeHEeHHe BO BHYTPEHHEM OCBelIje-

HHUU 30aHUN U COOPYKEHUH, OJHAKO
B HApPY)KHOM OCBEI[eHUU OHH ITPaK-
TUYECKH He IPUMeHSIOTCs. OCHOBHOM
[IPUYUHON 9TOTO SIBJISETCS HeCTAOMITb-
Hast paboTa JIJI mpu HU3KUX TeMIrepa-
Typax, KpoMe TOro, GOJIBIIION pa3Mep
TeJla CBeUEHUS 3aTPY/JHSIET IOy IeHne
HeoOXOIUMOTO I CBeTUJILHUKOB
HO cBeropacnpenenenus.

VIIPABJIEHHE JIAMIIAMH
BBICOKOI'O IABJIEHHSA

B HepBI)IX pTyTHbIX JJaMIIaX BBICO-
koro masienus (PJIB]l) saxxkuranue
paspsifia MapoB PTYTU B ropeike 3
(puc. 7) OCYILIeCTBIISUIOCH 3 CUET ABYX
JIOIIOJTHUTEIBHBIX JIEKTPOMIOB 5, TIOJI-
KIIIOYCHHBIX HepereCTHO K OCHOBHBIM
9JIEKTPOIaM 4 uepe3 TOKOOTPaHUIH-
Baromyue pesuctopsi 6. [Tocse momadn
HaprDKeHI/IH Me)KI[Y JOITIOJIHUTEJIbHBI-
MU U OCHOBHBIMU 3JIEKTPOJAMHE CO3-
IIAIOTCs ABa 06JIavKa TIACIOIEro Paspsi-
Iia, KOTOpble CIOCOOCTBYIOT PO6OIO
OCHOBHOTO MEX3JIEKTPOZHOTO MpPO-
Me)KyTKa HpI/I HOMUWHAJIBHOM Har[ps{-
skeHuu cetr 220 B ¢ nanpHe#mumM pas-
BUTHEM B MOIIHBINA 1yTOBOM paspsl.
HateceHHBIiT Ha BHY TPEHHIOIO CTOPOHY
BHeIIHel Koi6b! 1 momuHodop mpe-
Bpamiaer ynbTpaduoneroBoe uaiy-
4yeHUe paspsaa B 6enslit cseT. PJIB]L
Yepe3 IIOKOJIb 2 ¥ BHEIIHUI POCCeNhb
(1. H. «6ajIaCcT») MOAKIIOYAETCS HEIIO-
CpelCTBeHHO K cetu. [ToBbIIIeHHAS
B CpPaBHEHWH C JIAMIIAMU HaKaIHMBa-
HUsI cBeTooTHaYa (1o ~40 1m/Bt) npu
IIXPOKOM TeMIIePATyPHOM [HAla30He
paboThI 0becredrIa PTyTHBIM JIAMIIAM
(oreuectBenHas MapkupoBka — JPJI)
IOMUHUPYIOIIee OJI0XKeHNe B Hapy K-
HOM OCBCIIICHHUH HA OOJITUE I'OAbI.

Jl1st HemmoCpeCTBEHHO 3aMeHBbI
JIaMII HaKaJInBaHUA ObLI pazpaboTaH
BapuaHT PJIB]/I co BCTpoeHHBIM «6ai-
JIaCTOM» B Brjie BOJIbGPaMOBOI HUTH
(mapxupoBka — JIPB), omrako apdex-
THBHOCTB TaKOI JIAMIIBI 0Ka3aJach
CYIIIECTBEHHO HIIKE.

Hexoropoe yBenudenune cpoka cirysx-
651 PJIB/I 6bUT0 TOCTUTHYTO B MO~
(uranuu TaMIIBI ¢ TPEXITEKTPOSHOIM
FOpeKOi (C OIHUM JJOIIOIHUTEILHBIM
AJIEKTPOIIOM).

CyuiecTBeHHasi MOLePHHU3AIUS
PJIB]] ¢ yny4iieHueM CBeTOOTHAUH
1 [PYTUX XapaKTepPUCTUK OblIa 06e-
crieyeHa Ipu 106aBKe K pTYTH ropei-
KM TAaJOTE€HHUJOB Psa METAIIOB,
YTO IIO3BOJIMJIO IIOJYIUTH HE00X0-
IUMBI CIIEKTP M3JIydeHUs I1JIa3Mbl
U He UCIO0Ib30BaTh TIOMUHODOP.
YMeHBILICHHOE TeJIO CBeYCHUS YIyd-
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LIUJIO XapaKTePUCTUKY CBETOpaCIIpe-
IeJIeHVSI CBETHJIBHUKOB IIPH MEHBIITHX
pasMepax CBeTOOTpa)kaTesei, 4To
BecbMa BakHO 11t HO. Takue maMiibt
CTaJy Ha3bIBATHCS METAJIOTAIOTeH-
meivu (MIJI). B HEX ncmomnbayercs
60Jtee TIPOTpeCcCUBHAS IBYXAIEKTPOI-
Hasl KOHCTPYKIIUS TOPEJIKH, 3aKUTaHIe
ke 0becrieanBaeTcst mpoboeM ra3oBoro
MIPOMEXXYTKA BHEIIIHUM UMITYJIbCHBIM
sakuramouum ycrpoicrsom (M3Y).
B coBpeMeHHBIX MamoTaGapuUTHBIX
KoHCTpyKIusax MIJI BHemrHsIst Koa6a
OTCYTCTBYET, H TaKUe JIAMIIBI MOTYT
NPUMEHSTHCS TAK)Ke M BO B3PBIBO-
3AIUIIICHHBIX MUHIATIOPHbIX CBETHIIb-
HUKAaX BHYTPEHHEI'O OCBEIICHNU.

C 1970-X TO10B B HAPY>KHOM OCBe-
L[eHUH HAIIUIH IIPIMeHeHNe HaTpHeBbIe
JIaMIIbI BBICOKOTO maBienuss — HIIBJL
(puc. 8). OHu obyragarOT HAUIYI-
reit 3 PEeKTUBHOCTHIO U3 BCEX JIAMII
BBICOKOTO f1aBjaeHus — 1o 150 am/Br
U IO HACTOSIIIIET0 BPEMEHH SIBJISIOTCS
Hanboiee pacpocrpanenHsiMu B HO.
JKenroe «narpueBoe» cBedeHMe KpyII-
HBIX TOPOJIOB Ha KOCMUYECKIX CHUMKAX
CTJIO SIPKUAM CBHJETEIECTBOM HOBOTO
BHUTKaA pa.SBI/ITI/IFI 3eMHOI IUBUIN3alI N,
B 10 5xe BpeMsi Ha JKeJIe3HBIX TOPOTax
HIJIBJI ne ynanocs motecHuTs PJIB]L
6eJ10r0 CBeTa BBU/Y TOTO, UTO JKEJITHII
CBET CYMTACTCS] HEeIIPUEMIIEMBIM JIJISI
obecreueHus 6€30MaCHOCTH JBUXKE-
HUS JKeJIe3HOIOPOKHOTO TPAHCIIOPTA.
B panpHeitieM 9TO 1ajo cepbe3HbIe
MpeUMYIL[eCTBa MEPBLIM MPOEKTAM
CBETOAMOMHOTO OCBEIeHUs Ha POC-
CUICKUX JKeJIE3HBIX JOPOTaX.

B ITPA pyist HJIB]I 6butu BiepBbie
WCIT0Th30BaHbI BHelHue M3Y ¢ cuto-
BbIMU HOHprOBOI[HI/IKOBI)IMI/I HpI/I‘
6opamu (Tupucropamu). Takie cXeMbl
TTPA mmenu psj 9KCIUTyaTaliuOHHBIX
HeJIOCTATKOB, B YaCTHOCTH ITYJIbCAIIUIO
CBETOBOTO ITOTOKA C «IIePe3aKUTaHN-
eM» Ha 4acTOTe CeTH, CYIIeCTBEHHYIO
3aBUCUMOCTD IIOTOKA OT HAIPSDKEHUSI
MUATAHUS, <MOPTAaHHE» B KOHIIE CPOKA
CITyKOBI H TIp.

[TonBITKY peryIupoBaHus CBETO-
BOTO MOTOKA BBICOKOI(D)EeKTUBHBIX
razopaspsnubix gamn (High Intensive
Discharge, HID) 8 HO npegmpunnma-
such ¢ 1980-x rogos. IlepsriMu cTamu
METONIBI IPYIIIOBOTO PETyJINPOBAHUIL
HAIpsDKeHUS IMHUI C TOMOIIBIO KOM-
MYTaIuu 0OMOTOK IIUTAIOIINX UX aBTO-
tparcdopmaropos. [Tocire mostBIeHUst
MOIIHBIX CI/IMI/ICTOpOB, CHOCO6HI)IX
KOMMYTHPOBATb [0 HECKOJIBKUX COTEH
aMIIep, TaKasi TEXHOJIOTHS SHeprocbepe-
skeHUs Hanuta mpuMerenue B HO psina

CONTROL ENGINEERING POCCUA
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KPYIHBIX POCCHIICKUX TOPOIOB [7],
OJIHAKO KOHOMMIECKHiT 3pdeKT oKa-
3QJICST HEIOCTATOYHBIM JUIS €€ ITUPOKO-
TO BHEJ[PEHUSI.

B manpHelieM Obl1 paspaboTan
MeTO[] YIIPaBJICHUS CBeTHIbHUKAMHU
HO ¢ namMmmamu BBICOKOTO [IaBJIEHUS
IyTeM KOMMYTaluu 06MOTOK Apocce-
nieit [TPA, KOTOpBII TO3BOJINI HHANBU-
IyJIBHO U3MEHSTH TOK Ka)K/IOH JIAMIIBL.
OpHaKo 9TOT BapHAHT TPeOOBAI IIPO-
BOIHOTO YIPaBJIeHUS U Pa3MeIleHII
TOTIOJTHUTEIbHBIX CHJIOBBIX peJie B CBe-
TUJIBHUKAX, 9TO TAKKE He HAIILIO BCe-
00111er0 IPU3HAHMUAL.

Hayunas ¢ 1990-x romos pas-
BuTHe cBeTUJbHUKOB HO momio
10 Iy TH CO3[AHUS psina MoxuduKa-
it DITPA [i1st taMIr BBICOKOTO J1aB-
JIeHHsA. DTO MO3BOJIUIIO ITOCTETEH-
HO M30aBUTHCS OT MEPEIHCICHHBIX
BBIIIE HETOCTATKOB CBETUIbHUKOB
¢ I[IPA, 1OTONHUTENBHO TMOTYYHUB
IOBBIIIEHHYIO CBETOOTAAUY U yBe-
JUYeHHBI CPOK CIYKOBI Tam [7].
CoBpemenHble cxeMmbl DIIPA nis
METaJJIOTATOTeHHBIX U HATPUEBBIX
JIaMII BO MHOTOM TOBTOpSIOT DITPA
nuist JIJI (cxema Ha puc. 5). Hau6ois-
[Iee OTIMYME HAOIIONAETCI B CXeMe
BBIXOJTHOTO MHBEPTOPA, IOCKOIBKY,
B oTanuue ot JUJI, uMeroniux Hamiryd-
ryio 9¢ddekTUBHOCTS Ipu pabouanux
gacrorax Beitre 10 kI (6], pyis HIIB]T
HIpeAIOYTUTEIbHO UMETh 9aCTOTy
9JIEKTPOTIUTAHUS, HE IPEBBIIIAIOIIYIO
1 xI'11, 13-3a OMMacCHOCTU BO3HUKHOBE-
HUS T. H. <aKyCTHIECKOTO Pe30HaHCa».
BBuzmy 9TOro MHBEpPTOP Hallle BCETO
BBITIOJIHSIETCS 110 MOCTOBOM cXeMe
(puc. 9) 6e3 UCIONB30BAHMUS PA3MIETH-
TeJBHOTO KOHIEHCaTOpa. 3a)KUraHue
JaMIibl o6ecriedrBaercs 1100 3a cueT
JIOIIOJTHUTENbHON UMITYJILCHOM CXe-
MBI 3aKUTAHUS, JIHOO0, KaK TOKa3aHO
Ha puc. 9, 3a c4eT pe3oHaHCa KOHTypa
L1-C2 na Bricokoit vactoTe. KoH-
TpoJsutep naBepropa Ku B coBpemen-
HBIX pas3pabOoTKax IacTo peann3yercs
Ha CHUTHaJIbHOM Ipoueccope (Digital
Signal Processor, DSP), guem o6e-
CIeYMBAETCsS BO3MOKHOCTh THOKOTO
nporpaMMupoBanus paborsr OIIPA
C BO3MO)KHOCTBIO YIPaBJICHHUS SIPKO-
CTBIO JIAMIIBI 3 CYET TPEXYPOBHEBOI
IIAPOTHO-UMIIYJIbCHOH MOIYJIS-
nuu (M) ee pabogero Toka. [lst
TaKOro yIpaBjieHUs Hanbojee 9acTo
UCIOJIB3YIOTCS IPOCTEHIIIIE OHOCTO-
poHHEe «uHTepdeichI»: ypaBiIeHe
OT BHEIIHero HampspkeHus 1-10 B,
yHpaBjeHHe U3MeHeHUEeM MOIKIIO-
qaemoro K DITPA pesucropa (moTen-
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[[IOMeTPa) U yIpaBJIeHre BHEITHUM
curganom HIVIM.

OnHOJ M3 NPUHIUIHKAIbHBIX
MOJIEPHU3AIIHIT JTAMII BBICOKOTO JIaB-
jmeHus OBLIO CO3aHMe T. H. ABYX-
ropesouHsbIX JaMi (twin arc lamps).
3a cyeT TOTO, UTO NPHU Iapajienb-
HOM BKJIIOYCHUH TOPEIOK 3a’KUTaeT-
¢S BCera TOJIbKO OJIHA M3 HUX, CPOK
CITy>KOBI yBeINYINBACTCS B IBA pasa.
Kpome TOro, ycTpaHseTcs elfe OguH
HEeIOCTATOK JIaMII BHICOKOTO JiaBJie-
HUSI, CBI3AHHBINA C HEOOXOIUMOCTHIO
60J1BI1I01T [Tay 3Bl (B HECKOIBKO MUHYT)
IJIS1 TOBTOPHOTO 3aIyCKa II0CyIe BHe-
3aMHOTO (IaXke KPaTKOBPEMEHHOTO)
BBIKJTIIOYEHUS HATPSUKEHSL, TOCKOJIb-
Ky Harperas mpu paboTe jamia Tpe-
6yeT yBeJIMICHHOTO HALIPSDKEHUS NI
mpo6os. B ciBoeHHOM IeBarice B 9TOM
cilydae IPOUCXONUT 3Q)KUTAaHUE TOM
TOpeKM, KOTOpast 6blIa 10 3TOTO
B Hepabodem cocTostHUN. st «OqHO-
TOPEIOYHBIX» JAMII B aHAJIOTHYHBIX
CIIy9asiX IPUXOAUTCS HCIONb30BATh
W3Y ¢ noBBIIIEHHBIM HANPsDKEHUEM
U ClleMaJbHble KOHCTPYKIUH JIaMII,
IIOKOJIH KOTOPBIX BBIAEPKUBAIOT
yBeJIMdYeHHble NMIIYJIbCHbIE HAIIPSI-
JKeHHs. B COBpeMeHHBIX 9HEPro-
CHCTeMaX KpaTKOBPEeMEHHbIE «IIPO-
BaJIbI» HANPSDKEHUsS] XapaKTepPHBI
[IPHU [epeKTI0YeHIIX Ha pe3epBHOe
9JIeKTpOCHAOKeHHe. DTO MOXKET IpH-
BOJUTH K JOCTATOYHO JIUTENbHBIM
«IIOTAIIEHUSM» CeTH OCBELIEHUS [IPU
IPUMEHEHHUHU «OJHOTOPEIOYHBIX»
sam1 ¢ o6srdHBIME U3Y. M3BecTHBHI,
HaIpuMep, HeCKOJIbKO HHI[UACHTOB,
CBSI3AHHBIX C OTKJIIOYEHHEM CBeTa
Ha GyTOOIBHBIX CTATMOHAX BO Bpe-
MsI OTBETCTBEHHBIX MaTdell, yiiep6
OT KOTOPBIX OIEHUBAIOT 10 HECKOJIb-
KHX COTEH THICST €BPO.

BECKOHTAKTHBIE
TA30PA3PAOHBIE JIAMIIBI
H UX VIIPABJIEHHUE

B mocienHme roab! MOSIBUIICS IIeIThbIi
psin O@CKOHTAKTHBIX ra30paspsLHBIX
JIaMII, B KOTOPBIX BO3GY K/IeHIe paspsi-
Jia OCYIIIeCTBIISIeTCS BHEIITHIM 9JIeKTPO-
MAarHUTHBIM IIOJIEM.

[TepBoit MonnduKaImeil cTana Tam-
I1a HU3KOTO JaBJICHUS, T. H. «<AHAYKIU-
OHHas1», IIPeJCTaBILIIONTAst COG0I CBep-
HYTYIO B KOJIBIIO JIIOMHHECIIEHTHYIO
nJamiy ¢ opHoit (puc. 10) nin AByMs
obmoTkamu Bo3Oykaerus (puc. 11).
ITocsenHye U3 HUX CMOIINA HANTH IIPH-~
MeHeHHMe U B psjie npoekToB HO, npu
9TOM JUIst 06ecIedeHns yBepPeHHOTO
3)KUTAHUS U PabOThI IPU MOHIDKEH-
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PUC. 12. A
IddeKTMBHOCTb NpH
JAVIMMUPOBaHUY
uctouHuKos HO

PUC. 13.
[IByxropenoybie
TPEX3NEKTPOAHbIE NAMMIbl:
a) HIBJI-2; 6) Mr1T-2

HBIX TeMIIEPATypax B CBETHIbHUKAX
¢ Takumu JIJI nmpuxoguTcss BBOLUTH
CIIEIIBHBII [OTOTPEB KOJIOBI.

B manpHelieM mosaBUIUCL U Oec-
KOHTAKTHBIE JIAMIIbI BHICOKOTO JaBJie-
HUS: CEPHbIE U MeTaUIOTaJIOTeHHbIe
C 9JIEKTPOMArHUTHBIM BO30YKIEHNU-
€M, CO3/laBaeMbIM COOTBETCTBEHHO
MarHeTpOHOM M [AUOJIEKTPUYECKUM
pesonaropoM [7]. Oty naMIbl, BBULY
UX BBICOKOM CTOMMOCTH, HAIIUIN JIUIIIb
OrpaHHYeHHOE IPUMEHEHNEe B CIIEIH-
(puveckux mpoekTax.

CBETOAHOOHBIE JIAMIIbI
M1 UX VIIPABJIEHHUE
Hecmotps Ha TO, YTO CBETOAUOBI
CTPEMUTEJILHO BOPBAJIHUCH He TOJIBKO
BO BHYTPEHHEE OCBelleHHUe 3[TaHUH,
Ho u B HO, B cdepe ux ympasieHus
He IOSBUJIOCh HUYEro KapAUHAIbHO
HOBOTO. J[efICTBUTEIBHO, CTPYKTypHbIE
CXeMBI IPaiiBepPOB CBETONHOIHBIX CBe-

)

THJIBHUKOB IIPAKTHIECKH He OTIIMIAI0T-
cs1 OT CTPYKTYpHBIX cxeM DIIPA razo-
PaspsHBIX JIAMIL. Ba)XHBIM OTIHYHEM
SIBJISICTCSI TOIBKO HEOOXOUMOCTD ITHTa-
HIISI CBETOIANOMOB OT JPaiiBepoB cTabu-
JIM3MPOBAHHBIM [OCTOSHHBIM TOKOM,
9TO HAKJIaJbIBAeT COOTBETCTBYIOI[HE
Tpe60BaHI/IH Ha MX BBIXOJHbIC KaCKabl.
B 1e0M HezaMeYeHHBIM OCTAIOCH TO,
4TO CBETOJHOMIBI OKA3aJINCh ePBBIMU
UCTOYHHKAMH CBETA, C KOTOPBIMH IIPO-
CTefiIre CXeMBI MTOAKIII0UeHHsT K CeTH
[IePEeMEHHOT0 HAIIPSDKEHHs 0Ka3aInCh
HEKOHKYPEHTOCIIOCOOHEL. B T0 5Ke Bpe-
M1 IOTIOTTHUTETbHOE TTOKpeIIeHIe
TIOJTY9HIIH COOOPaKeHMsI O Helleseco-
06pasHOCTH NATbHENIIEr0 HCII0IB30-
Banust Tpexdasupix cereit HO.

OB VIIPABJIEHHH
CBETHJIBHUKAMH HO
Heo6xonuMoCTh ympaBlIeHHS
APKOCTBIO COBPEMEHHBIX CBETHJIb-
HukoB HO, coBepieHHO oueBUIHAS
13 06IuX coo6paXkeHUIT SHEPTOC-
OepexxeHns, OKa3bIBACTCSI HE TAKOM
YK IOJIe3HOU [JII TOPOLCKUX dHEP-
TOCHCTeM B IIeIoM. Jleso B ToM, 4TO
COBpeMeHHBbIe TeIUIOBBbIE U ATOMHBIE
3JIEKTPOCTAHIINH 00eCIIeYHBAIOT BBICO-
Ky10 9 deKTHBHOCTD PabOTHI TOTBKO
IIpY IIOCTOSIHHO Harpyske. B ciaydae
ee U3MEHEHNU S IPUXOIHUTCS ONepPaTUB-
HO IOAKJIIOYATh ¥ OTKJIIOYATh JIOMOJI-
HHUTEJIbHbIE 9HEProarperarsl, 4To
TOBOJNBHO 3aTpaTHO. [lomyckaemoe
HOPMATUBHBIMH TOKYMEHTAMU YMEHb-
meHne spKocTu ceeTuwiabHUKOB HO 110
50% B HOYHOM peKHMe TOTIOTHUTEIb-
HO yCyTry6JisieT IpoBaj B 9HEPTOINO-
TpebIeHNH ropoja B 1eaoM. Boixor
13 9TOH CUTYAIl[UU XOPOIIO U3BECTeH
U CTAHOBUTCSI BCe GoJiee BOCTPeOOBaH,
0COOEHHO IPHU IMHPOKOM UCIIOTH30-
BaHHUM QJIbTEPHATUBHOM (COJHEYHOM
U BEeTPOBOII) IHEPTeTUKH, KOTOPas,
B OT/IMYUE OT Tpa,E[I/I]_II/IOHHOI;I 3Hepre-
THKY, He B COCTOSIHUU TeHepUPOBATh
9HEPTHUIO MOCTOSIHHO U TpebyeT mpu-
MeHeHUS GOJIBIINX aKKYMYIHPYIOIIIX
MOIIHOCTel. B coBpeMeHHBIX yc1oBu-
X pelIeHue Mpo6aeMbl HEIOCTOSIH-
CTBa FeHEPUPOBAHUS U HOTPeOIeHHS
9JIEKTPOIHEPTUH IOCTUTACTCA 3a CIET
MPUMEHEHUA TUIPOAKKYMYIUPYIO-
mux anextpocrannuii (TADC). Ipo-
exT Takoit TADC 3anmaHupoOBaHO pea-
7IU30BaTh B JIeHUHTpajicKoll 061acTH
Ha peke [llanmra mpakTH4ecKkn BCex,
3a 3aBepIIIeHHEM CTPOUTEIBCTBA BTO-
poit ouepenu JleHMHTpaCcKo# aTOMHOM
anexrpocranun (JIADC-2). OueBup-
HO, YTO B TAKOU 9HEPTOCUCTEME BOIIPO-
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col 9 dexTuBHOTO dHEpromoTpebdie-
Husa B HO cranyT y’ke mo-HacTosmeMy
AKTYaJIbHbIMIL.

Yro KacaeTcs pacCMaTpUBaeMOTO
HaMu KOHKPETHOTO Bompoca addex-
THBHOCTH JUMMHUPOBAHUS, TO HEO-
CIIOPHMOE IIPEUMYIIEeCTBO B 3TOH
XapaKTePUCTUKe IPUHAIICKUT OeIbIM
cBeTOLMONAM OOJIBIION SPKOCTH
(CBC), mOCKONBbKY IPU yMEHBIIIEHIN
[OJIBOJUMO¥ MOIITHOCTHU UX 9(pdek-
THUBHOCTB PacTeT, B OTIHYHE OT BCeX
IPYTUX UCTOYHUKOB cBeTa (pHc. 12).
B T0 ke BpeMs HeJb3sl He OTMETUTD,
9TO IIPU UCIOTHEHUH IBYXIOPeI0d-
HBIX JIAMII C pa3/e/IbHbIM YIIpaBJIeHHEM
KaK01t ropenku (puc. 13) BO3MOXKHO
He TOJIBKO TOBBIIIeHNe 9P DeKTHB-
HOCTH IMMMUPOBAHUS HATPHEBBIX
(HJIBJI-2) u MeTanaoraaoreHHbIX
(MI'JI-2) maMIm, HO U pacIIHpeHHe
BIIBOE [JMAIlla30Ha UX PeryJIHpPOBaHUI
3a CYeT YepelOBAHMA UX ONMHOIHOTO
U COBMECTHOTO BKIodeHus. Kak moxa-
3aHO B [7], Takoe 9Heprocbeperaroiee
ynpasynenue B HO BecbMa akTyasnbHo.

B03MOJKHBLII BADHAHT CXEMbI HHBEP-
TOpa, peaju3yIolero ynpaBieHue
IBYXTOPEJIOYHOM JIAMIION, IIPe/ICTaBIeH
Ha puc. 14. HuskovactoTHast KOMMY-
TAIYs MUTAIOIIEr0 HAMPSDKEHH s 00erx
ropesiok I'l u I'2 B aT0I1 cXeme mpous-
BOJUTCS IIOJTYMOCTOM Ha TPaH3UCTOPAX
T3 u T4, amonmymocrsr T1, T2 u T5, T6
06ecIeYnBaloT MIXPOTHO-UMITYJIbCHOE
TPeXypOBHEBOE PeTyIHPOBAHIE Be-
YUH TOKOB Kakgoit ropenku. Cria-
JKHBaHUE IyJIbCAlUI TOKOB TOPEJIOK
npoccensamu L1 u L2 no yposusa 3—-5%
OT MaKCHMaJbHOT'O 3HAYEHUS TOKa
YCTpaHseT BePOSTHOCTh BOSHUKHOBE-
HUS aKyCTHYECKOTO pe30HaHCa. 3aKu-
TaHHe ke KaKI0I TOPEeJIKU IIPOUCXOIUT
TaK Xe, KaK B CXeMe pHcC. 9, 3a cuer
H0CIeIOBATEIbHOTO PE30HAHCA HAIIPSI-
sxeanit B mersix L1-C1 u L2—C2. Taxkoit
BapuasT DITPA obecneqnBaet, HapsLy
C YBEJIMYEHHBIM CPOKOM CITY KOBI JIaM-
IIBI, TAKKe ¥ MOBBIIICHHYIO KUBYIeCTh
CBETHJIbHUKA, A [IPU HAJIMYUY JUCTAH~
I[MOHHOI INarHOCTHKH [O3BOJIsIeT 06e-
CII€YUTH H,TIaHI/IpOBaHI/Ie CBOeBpeMeH’
HOU 3aMeHBI JIaMIL. [I0CKOJIBKY 0TKa3
OZIHOM TOPEJIKU MOKHO CYUTATD JIHIIIb
YaCTUYHBIM OTKAa30M JIaMIIbI, TO TAKOM
HOZXO0J cO31aeT GIaronpusTHeNIIne
HPENNOCHIIKY JJIS CO3[]AHMS CHCTEMBI
TOPOJICKOTO OCBELIEHUs C IIPOLEHTOM
TOPEHHS CBETIIBHIKOB, MAKCUMAJIBHO
npubimKkeHHbM K 100%. CoBMecTHO
C UCIIOJIb30BaHUEM HOYHOTO TUMMHU-
POBaHUS CBETHILHUKOB 9TO IOBBIIITAET
Ka4ecTBO OCBEIIEeHMUsI IOPOT U YJTydIla-
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eT KoM(OPTHOCTH pabOTHI BOLHTENEN
ABTOTPAHCIIOPTA, YTO [O3BOJIUT yBENH-
IUTb 6e30IIACHOCTD TOPOKHOTO JIBIDKE-
HISL B TEMHO€ BpeMst CyToK. OTMeTHM,
9TO B HACTOSAIIIEE BPeMsI B POCCHIICKIX
CHCTeMaX FOPOICKOTO OCBEIIeHHUsT IIPH-
eMJIEMBIM CIUTAETCS TIPOLIEHT TOPEHNSE
Ha ypoBHe 95%, T. e. cYUTaETCA JOITY-
CTUMBIM OTKa3 IISTH CBETUJIbHUKOB
u3 100!

MHoOrue cOBpeMeHHBIe JIaMIIbl
BBICOKOTO JIABJIEHUS [JIs1 TAPAHTUPO-
BAaHUSI MaKCHMAJIBHOTO CPOKA CITYIKOBI
PeKOMEH/IYeTCsI IepyKaTh BO BKIIOUEH-
HOM COCTOSIHUY He 60Jiee HeCKOJIbKUX
IeCITKOB 4acoB. B cucremax ocselrre-
HISI CEBEPHBIX TOPOTIOB, TJie TOJISIPHAs
HOYb JJTUTCS TTOJATOAA, IJISI 9TOTO MOXK-
HO ObLIO OBl IPUMEHHUTD CIBOCHHbIE
CBETHJIBHUKH C TT00YEPEIHBIM BKIIIO-
yeHreM JamIL. OJHAKO, TOCKOJIBKY IS
pasorpesa JIaMIIbl TpeGyeTcst HECKOJIb-
KO MHHYT, TO Ha BpeMsI IIepeKIIFOICHISI
CeTb [JOJDKHA BBIIEP/KUBATH IBOUHYIO
Harpysky. O4eBHIHO, ITO TaKOe pellre-
HHE U3JIUIITHE 3anaTHO. HpI/I UCIIOJIb-
30BaHUHU [IBYXTOPEIOYHBIX TPEXJIEK-
TPOIHBIX JTAMII JIETKO Peaynu3yeTcs
QITOPUTM COBMECTHOI paGOTHI TOPENIOK
B BeYEPHEM PEXHUME C TI00YePeTHbIM
UX OTKJIIOYEHIEM B HOYHOM PEKUME,
YTO CHIDKAET HAIrPy3Ky CeTH U II03BO-
JISIET IMETh HeTPEPHIBHOE BKIIOUEHIE
Ka)KIOI TOPEJIKH, He NPeBhIIIaoIee
IBYX CYTOK.

OueBunHo, yto cucrems! HO ¢ iByx-
FOPEJIOYHBIMHE YIIPABJIIeMbIMU JIAMIIA-
MU UMEIOT HEIIOXOM ITOTEeHIMAl B KOH-
KYPeHTHOI 60pbOe cO CBeTOLHOLHBIMI
cucremamu HO.

TToCKONBKY HaIEeKHOCTH COBPEMEH-
HBIX praBﬂﬂeMbIX CBETOOUOJHBIX
CBETHJIbHUKOB HaXOIUTCS IIPUMeEp-
HO Ha YPOBHE CaMbIX COBEPIICHHBIX
CBETUJIBHUKOB C JBYXTOPEIOYHBIMH
JIAMITaMH, TO 11eJIeC006Pa3HO U UX CXe-
MBI BBIIIOJIHATH 110 )IBYXKaHaHI)HOMY
IPUHIKITY [JIsI HOBBIIIEHUS KUBYde-
CTH CBETOIMOHOTO TOPOJICKOTO OCBe-
[I[EHUS B [[EJIOM.

O 3AIIPETAX
H HHHOBALIUAX

OTcyTcTBHE B HacToOsIIIee BpeMs
IpopabOTaHHOI CTPATerUH HAIbHET-
mrero passutus HO B Poccuiickon
Depepanuyu YaCTUYHO 3aMeIaeTCs
3aIPeTUTEIbHBIMU MePaMU, HallpIMep
OrpaHNYEeHNEM B IPUMEHEHHH YCTapeB-
LIMX BapUAHTOB JIaMIL. Tak, mociegHe
13 HUX CTaJIO0 mocTaHoBIeHue [Ipa-
BuUTenbCTBA Poccuiickoit Peneparun
ot 28 aBrycra 2015 1. Ne 898, BbImy1ien-
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HOe B IOTIOJIHEHNE K ITOCTaHOBJICHIIO
Ne 1221 ot 31.12.2009 1. B pesynbrare
B HACTOsIIIIee BpeMs II0]] 3aIIpeT Moma-
HAIOT MYHUIUIATbHbBIE U TOC3AKYIIKH
HE TOJIKO JIAMIT HAKaJIMBAHSI MOIITHO-
croio Beime 100 B, mamm JIJI Tumopas-
mepos T8 u T12, no u mamn KJUT u IPJI.
B neiicTBUTEIBHOCTH TaKUe MepBI CIIy-
JKAT IJISL OTCEYKU COBCEM YK HEKOM-
MeTEHTHBIX PEIIeHUH, a TakXKe s
MTOOIIPeHNS IIPOU3BOJICTBA OT/IEIbHBIX
THIIOB 9HEProcOeperaroIyx JaMIL.
Ecym ke ogoiTH C CUCTEMHBIX ITO3K-
U, TO CTAHOBUTCS OYEBUIHBIM, 9TO
B HO B Hacros1ee BpeMs IpOUCXOIUT
U3y4eHHe psfla Pa3IMIHBIX IHIOTHBIX
MIPOEKTOB OCBEIIEHHS U IIOCTEIIEHHO
MOSIBJISIETCS] IOHMMAaHUe Pa3BoOpoTa
BEKTOpa JJAJIbHEHINEero pa3BUTHS B CTO-
POHY dHepropecypcocheperariero
YIIPaBILIEMOTO OCBelleHus. B pesyis-
TaTe CO3/IAeTCs PeBOJIIOIMOHHAS CUTYa~
ust ¢ HeM30eKHBIM BOSHUKHOBEHUEM
co6J1a3Ha CO3/[aHusI TAKOM IIPOPBIBHOI
MHHOBAI[MOHHON TEeXHOJIOTUU. YiKe
HAGJII0/1aeTCsT LeNbII Psij| MOJ0OHBIX
OTIENbHBIX HOMBITOK, COBEPIIEHHBIX
B IIOCJIEIHUE T'OJbI B TOPO/IaX €BPa3uii-
CKOT0, aBCTPAJIUICKOTO ¥ aMepUKaH-
CKUX KOHTUHEHTOB. Hanboee cirabbim
MECTOM BCEX 3THX IOIMBITOK OCTAETCS
HeJOCTATOYHO MPOJIyMaHHBIH HOIXOM,
k HO kax k cucreme, xoTopast Tpe6y-
€T IIOJTHOTO 9KOHOMUYECKOTO aHaIN3a
C BCeCTOPOHHHM Y4eTOM 3aTpaT, yIJIy-
6JICHHOTO CUCTEMHOTO aHAJIH3a C yde-

TOM TEeXHIUIECKHX U 9KCIUTYaTAI[OHHbIX
ocobernocreit HO, a Taxoke BEIpabOTKH
«IOJITOUTPAIOIeii» KOHIEMIIUH, KOTO-
past M03BOJIMIA OBl He TOJBKO MOy~
YUTH JOJTOBPEMEHHBII 9KOHOMUYIe-
ckuit 3¢ deKT, HO I MUHIMU3IPOBATD
3aTpaThl OCIEAYIOLUX MOJIePHU3AII I
HO. HemanoBaskHoii cienyeT IpU3HaTh
1 HeOOXONMMOCTH BBIPAGOTKH CTaH-
IAapPTU30BAHHBIX PEIIeHNUI, KOTOpble
Morau 6Bl OBITH PACIPOCTPAHEHBI
Ha O0JIBIIIOE YHCIIO TIPOEKTOB.

O CETAX OCBEILIIEHHUS
HA ITIOCTOSITHHOM
HANNPSDHKEHUU

PaccMaTpuBast CXeMbl YIPaBIeHHs
COBPEMEHHBIMH JIAMITAMH, JIETKO [IPHIi-
TH K yOeXIeHNUI0, 9TO B 9TOi cepe
HAKOIIJIEHA 0CTATOYHAs KPUTHIHASL
Macca, KOTopast CliocoGHa COBEPILUTh
[IePeBOPOT B IIPEJICTABJIEHAH O TIOCTPO-
eHUN coBpeMeHHOI cucremsr HO,
B 4€M-TO HOITOGHBII PEBOTIONUOHHO-
My CKa‘IKy IIOCJIIeIHUX JIET B pa3BI/ITI/II/I
COBPEMEHHBIX TaI’KETOB U I€BAICOB
Ha T10Tpe6y MPOCBENEHHOTO TeJI0Be-
YecTBa.

Tax, ecniu BHEMATeIbHO U3YIHUTH
CTPYKTYPBI ceTell 91eKTpocHabxKe-
HUsI, B KOTOPBIX MPAKTUIECKU KaXK-
noiit (1) morpeburens obecrednBaeT
JJIsL Ce6$[ BbIpr[M.TIeHI/Ie HepeMeHHOrO
HAIIPSDKEHUS € IOy YeHNEM BBICOKOTO
k03 burmeHTa MOITHOCTH ¥ MUHH-
MU3AIUU TAPMOHUK, TO BOSHUKAET

TpexaneKTponHuﬁ Namnbl
BbICOKOr0 AaBneHna
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3aKOHHBIIT BOITPOC 00 3(hpeKTuBHOCTH
U pallMOHAJIBHOCTH MCIOIb30BAHUS
TaKUX ceTeil. Psifi COBpeMeHHBIX IpU-
MepOB pealn3alfy ceTeil IIOCTOSHHO-
rO HAaNpsDKEHUS [2] mOKasbIBaeT, 9TO
MPOEKTHI TAKUX aBTOHOMHBIX CUCTEM
9HEPTOCHAGKEHUS yKe CTaNU 9KO-
HOMUYeCKH ompaBraHHbIMH. CucTe-
mbl HO, 061a5as BceMH CBOMCTBAMU
ABTOHOMHOCTH, SIBJISIIOTCST, OYEBU/THO,
IPSIMBIMHU CIICAYIOLIUME KaHUIATaMK
LS TAJIbHEHIIeTO IIPOJIBIYKEHNUS 9TOM
koHnenuuu. Kak mokasaso 8 (7], npu
CO3IaHUU HOBBIX HJIM PEKOHCTPYKIUH
crapeix cucteM HO Takoit BapuaHT
ABJISIETCS U HauboJjee IpueMIeMbIM
110 9KOHOMUIECKUX ITOKA3aTEISAM.

* %k %

CyusecmByem docmamouro cBema
ons mex, kmo xouem Budemv,

u docmamouno mMpaxa osi mex,
K1MO He xouem.

brnes Iackano

CoBpemennble cBeTuabHuKH HO
MOTEHIIUATBHO MOTYT OCYIIeCTBISITH
oHeproaddexTUBHOE yIpaBIeHNE

¢ obecriedeHneM yIIydIIeHNs] HAJleK-
HOCTH U JKUBYYECTH CHCTeM OCBele-
HYISL ¥ [IOBBIIIEHNS UX OKCILTyaTalu-
OHHBIX XapaKTepUCTUK. TeM He MeHee,
CYLIECTBYIOT TOJHKO OJUHOYHBIE
[UJIOTHBIE MPOEKTHI 0 peannsa-
UK TAKOTO 39HeproadHeKTHBHOTO
yTpaBJIeHHs, KOTOPOe MOKHO OBIIO
6Bl Ha3BAaTh MHTEJJIEKTYaJbHBIM
HapyXHbIM ocBemernem (MTHO).
Jlast manbHeMIIero IpoaBUKeHUs
koumenuun MHO morpebyercs kak
pa3paboTKa cOOCTBEHHO BHICOKOHATIE-
JKHBIX YIIPABJISIEMBIX CBETHJIbHUKOB,
TaK H 0TPabOTKa CHCTEMHBIX BOIIPO-
COB UX 3JIEKTPOIIUTAHUS, YIIPABIEHUS
1 BOIPOCOB IKCIIYaTAI[UH, TeMY
u 6YI[8T IIOCBAIIEHA TPEThS YacTh
HacrosIen crarbu. @
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