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© 06!.e,;umeJlBWa HHCTHTYT ~epma uccne.,qoaa.mdl JbrCua. 1985. 

COBpeMeHH~e C~CTeM~ a B ToMaT~3a4~~ HaY4H~X MccneAoBaH~A 4aCTO 
pa6oTa~T B ycnoe~HX BWCOKoro YPOB HR nOMex, c03AaBaeM~X YCKop~Te
neM 3apR~eHH~x 4acT~~, 6onbw~x nepenaAoB HanpR~eH~~, 3Ha4~Tenb
HoA YAaneHHOCTM 3KcnepMMeHTanbH~x YCTaHOBOK OT Ga30Bo~ 38M. n03
~OMY 3¢$eKTMBHOCTb CMCTeM nepeAa4M MH$opMa~~M BO MHorOM onpeAe
nReTCR HaAe~HOCTblO pa60Tbi npoBoAHblX M Ka6enbH~x nMHl111 CBR3M, 
npOTR~eHHOCTb KOTOp~X M3MepReTcR KMnoMeTpaM~. 6onbw~e TPYAHOCT~ 
B03HMKaiOT TaK~e np~ aBTOMaTI13a~~t1 BblCOKOBonbTHbiX nnaT4lopM C YC
TaH08neHHblM~ Ha H~X ~OHHblM~ I1CTo4HI1KaMI1!I-3! . 

l(apAMHanbHblM peweHMeM MHOrl1X npo6neM, B03HI1KalO~~X B npoBoA
HblX M Ka6enbH~x C~CTeMax nepeAa4~ ~H$oPMa4~11, RBnRCTCR nepexoA 
K onTM4eCt<~H Ka6enbHbiM n~HMRM CBR31>1 . 3aMeHa npOBoAHbiX Ha Bono
KmfHo-onT~4eCK~e mtHMM CBR3M /Bf1 n c/ MelKAY Kpei1TaM~ KAMAK 1'1 an
napaTYPOI1 npMBOAMT K YMeHbweHMIO MaCCbl npMMepHo B 10 pa3, YMeHb
weHMIO nOTpeGnReMo~ M~HOCTM 60nee 4eM e 2 pa3a. BMecTe C TCM 
npORBnReTCR e~e PRA npeMMy.eCTB Bone; Wl1pOKOnOnocHocTb, B~COKoe 

Ka4eCTBO nepeAa411, CBR3aHHbie C OTCYTCTBl1eM B3al1MHblX nOMex MC)KAY 
KaHanaMI1 , BblCOKaR nOMexo3a~~~eHHOCTb M nOMeXOYCTO~4I1B OCTb , ranb 
BaHI14eCKaR pa3BR3Ka MelKAY 6nOKaMI>I, cOt<pa~e Hl>le COCTaea 11 ra6apl>I
TOB I>ICnOnb3YeMO~ annapaTYPbl. 

OAHaKO B npaKTMKe M3rOTOBneHI1R Bon e Ha paCCTORHMe 60nee 
500-600 M B03HMKalOT TPYAHOCTM C TbIKoeK~ OTAenbHblX Y4aCTKOB Bono
KOHHO-OnTI14eCKOro Ka6enR /BOK/. B CBR311 C OTCYTCTBl1eM CTaH~apTI1
3a~MM coeAI1H~TeneA 11 cpeACTB cpa~~BaHI1R BOK, pa3pa6oT4MKM CMCTeM 
Bone B pa3HbiX C TpaHcJX pewa~ T 3T~ BonpOCbI B COOTBeTCTBI1M co CBO~
MM B03MOlKHOCTRMI1/4/. 

B pa60Te OnMcaHa npowCAwaR o nblTHYIO npOBepKY a n napaTypa nepe
Aa4M pe4eBoro CMrHana 2-t<MnoMeTpOBO~ aHannrOBO~ Bone, CTpOMTenb
HaR AIlMHa KOTOpo.:1 Ha6HpanaCb "AI1CKpeTHO", 1'13 OTAenbH~X Bono
KOHHO-OnTI14eCKHX Ka6ene~ pa3IlM4Ho.:1 AnMHbi. Cpa~MBaHl1e nocneAHMX 
npOH3BOAl>lnOCb C nOMO~blO HeCTaHAapT H~X CT~KOB04HblX 3neMeHToe . 

PA3PA60TKA OnT03nEKTPOHHOA CBETOBOnHOA eHCTEM~ 

nOTepl>I B onT03neKTpOHHbiX CHCTeMax co CBeTOBOAaMM COCTORT 
1>13 nOTepb Ha BXOAe 11 B~XOAe , nOTepb B MeCTax coeAHHeHMR 1'1 no
Tepb nepeAd411, nponop4MOHanbH~X AnMHe BOK. BoaMO~H~e Bap~a~~H 
3TMX nOTepb Tpe6YIOT, 4T06~ $oTonp~eMHMK o6ndAdn AI1HaMM4eCKMM 
AManaaOHOM, npl1cnOC06neHH~M K 3TMM M3MeHeHI1RM, HMen AOCTaT04
HYIO nonocy nponYCKdHI1R 11 BbiCOKoe OTHOWeHl1e CMrHan/wYM npM Cd
I~OM MdnOM YPOBHe CBeTOBoro nOTOKa. AnR peWeHI1R 3TOH 3dAa4M 
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3neMe HTHaA 6a3a Bone AonmHa OT8e~aT b onpeAeneHH~M lpe60B aH HAM. 
OCHoBHble Tpe6oBa HI-1A , npeA1>RBnfle Mble K onTH 4eC KOM Y reH e pal0PY, 
¢JoToAe TeKToPY VI MOHTaHlY npVl npoeKT Vl pOBa HVl I1 cB e ToB o~ CVlC Tel".bl, 
nOA Po6Ho H3nOHleHhi B/2 / VI 3AeCb He paCC Ma TpVlBaIOTCR. B COOT Be TCT 
81011-1 C ueneBbIM Ha3Ha4eHVleM BOn e cneAyeT oc oGo CKa3a Tb 0 BblGope 
onTIo14eCKor o Ka6enA AnA 06ec ne4 eH VlR Ka4eCTBe HHbiX nO Ka3a Tene~ 

n l-1He~ HOro TpaKTa. 
4T06bJ 06ecne4V1Tb nepeAa4Y OT CBeT OAVl OAa B CBeToBog B03MO>+<HO 

60nbwe~ MO~HOC TI-1 i'l3nY4eHI-1R, I-1c non b3yeTcA MHo rOMoAOBoe BonOKHO 
C pa3ni'l4Hoii 4v1CnOB O~ a nepTYpo~. CBeTOBYIO ~IOUl HOCT b, pell'1Cl pi'lpye
MylO cj)OTOnp).1 eM HIo1K OM AnA CBeTOBoAHblX >+<Vln pa3 Hbix AY1aM e TpoB. MO)l(HO 
3an lo1ca Tb cneAYlOutl1M I1 Bblpa)!(eHI1 AMVI : PIP] = PI - LaOI ; PIP 2 = P2-La02; 
rAe PIP]' P¢2 - CBeTOBaR MO~HOCTb, per Vlc TpVlPyeMa A ¢JoTonpl-1eMHI-1 KOM 
COOTB e TCTBeHHO Ha BwxoAe Bon OKOHHo-onTVl4eCKoro Ka6enR /BOK/ 
60n bworo 1-1 Manoro Ce4eH I-1R; PI, P2 - CBeTOBa A MOUlHOCTb. BBeAeH
HaR B BDK; L - cTpoViTenbHaR AnVlHa BO K; aO l ' a02 - K03¢l¢lVl4Y1eHT~ 

3aT yxa HVl A Ka)!(AO rO Vl3 3T VlX Ka6ene~. np l-1 yc noBI-1V1 PIP I = P~2 rlony
4aeM BblpaHleHVle , n03BonR IO~ee 04eHY1Tb 3¢Jcj)eK TI-1BHOCTb Ka6ene~ pa3
H~X ce4e HVli1 npY1 p a 3H~x AnVl Hax BOK: L = (PI - P2 )/(aO l - a02)' 

DnwT nOCT poeHVlA BOne AnA AB YX Hcnonb 3yeMbix B HaC ToA~ee BpeMA 
TY1nOB Ka6ene~ gan cneAYlOut Y1~ pe 3ynbTa T: 

a/ Kn /KBap u- nonHMe p/, ~ 200 MKM. aO = 25 A5/ KM, BBOAVIMaA 
CBeTOBaR MOUl HO CTb 20 MKB T = - 17 A5H; 

6/ KK /1<Ba pU-KBapu/, ¢ 150/60 MKM , ao = 10 nG /KM , BBOAVIMaR 
(BeTOBaR MOlllHOC Tb 2 MKBT = - 27 A6 M. 

nonY4e HHaR 3aSi'l CVlMOCT b MO~HOC T ~ CBeTOBoro nOTOKa, perY1CTp~

pyeMoi1 ¢lOTOn pl1eMHI-lKOM, OT Am"H~ BDK n03B onRe T CAe naTb BblBOA 
o ue neco06pa3 Hoc TI1 I1CnOnb30Ba HMR On TI-14 eC KVlX Ka6ene~ AnA Y13 rO
TOBneH HR BOne co cneAylO~MMM CTpOHTenb H~MI1 Afl l-lHa MM: 

a/ THna Kn - AO 1000 Mi 
51 TI-lna KK - OT 1000 M H 60nee. 
Xapa KTepMcTVlKa nepeAa 4M On T I14eCKO~ Kaf,enbH o~ nVlHHH TaKos a , 

4T O YPOBeHb onTVl4eCKor o CY1 rHa na Pnep naAaeT nnaBHO Ha OTpe3Kax 
Ka6enA VI Ct{a4 KaMH B T04 KBX coeAMHeH i'I~. MO~HOC T b Ci'l rHa na Ha BXO
Ae cj)oTonpVleMHI-1Ka Aon>+< Ha n pe B ~waTb 3aAaH HYlO MM HI-1Ma n bHO AonYCTM
MYIO MOIll~IOCTb Pcp. np . ,nOIT' npM KOT OPOi1 o6ecne 4MBaeTcH Tpe6Yel'lOe 
Ka4eCTBO CBA3V1. YKa3aH Ha R MOIlIHOC Tb MOHle T 6~Tb paC C4M Ta Ha, OHa 
3aBMCM T OT TY1n a $ OTOnpMeMHI-1Ka , 3aAaHHo ro OT HoweHVlA CMr Han/ WYM, 
BMAa n HHei1 Horo Cl1rHana M T. A. 

0603Ha 4HB YP OBe Hb c seTOBO~ MOIll HOCT M, nony~aeM~~ Ha sblXOAe 
ne pe Aa Tll),1 Ka ' n0I1Y4111~ / 4 /:Pnep 

Pnep - ilC - npa p - ITHa ll - a OL ;:::: Pnp.Aon , 

r Ae aO - K03C1X1>I-1U~leHT 3aTy xa HVl A B onTM4eCKOM Ka6ene; - nOTe pH a c 
np H BBoAe 11 B~B oAe Vl3nY4eHMH B Bono KHo ; ap, BH - nOTe pH B pa 31>eM
HblX H Hepa31>eMH~X coeAH HeH Vl Rx OTPe3K~B Ka6enR BOK; TIr , 0H - 4MC
no pa31>eM HblX H He pa 3bel~ Hblx COeAI-lHeHHI-1 Ha cTpOv1T e n b HoVi An HHe; 
L - MaKCHMan bHaA cTpol1Te nbH8A AJ1 MHa BOne . 
2; 

InK 2nl< 

l... __ 

PI1C. I. CTPYKTYPIl8f1 cxeM8 uynneKcHolf aHaIlO r OBOfl BOJle. 

COOTHoweHHe. 3a n ~ca HHoe B~we, MO)!( HO ynpoc TVlTb , nepenHcas 
ero B SVlAe: noL + npap + ITHall 5 Q, r Ae Q '" Pnep - ac- PcP.ITP. Aon ' 
nonY4 eH Hoe s~paHle H l1e MO*HO MHTepnpeTVlpoaaTb KaK 3He pre TVl4ec K H~ 
nOTeH UHan Mcnonb3yeMo~ annapaTYp~. 

CT PYK TypHaH c xeMa YC T po~c TBa ne pe Aa411 pe4eBoro CMrHana npM 
BeAe Ha Ha pVlc.1. OHa COCTOI1 T H3 ABYX nonYKoMnneK l oB /lnK, 2n K 
~ AByxn poBOAHO~ BOne, 4 TO n03BonReT onepaTopy pa60TaT b Aynne KC OM . 

nOC KonbKY InK M 2nK MMe~T OAHHaKOB~~ COCT aB anna paTYp~, pac
CMOTPMM pa60TY Ton bKO OAHoro M3 HHX. 

Pe 4 eB O~ CMr Han npe06pa3ye TcR B HanpH)!(e HMe (OJ) no c peACT BOM 
MMK po¢loHa (M), YCMnM BaeTCR H n pe06pa 3yeTc A B TOK (II). B Ka4eC T
Be n pe06pa30Ba TenA TOK - on TH4eCt{Mi1 Cl1 r Ha n Vlcnon b30Ba H c seTOAH 
OA ( CA) . MOAynl-1poBaHHwi1 nY4 CBeTa BSOAI-1TCR B BonOKOHHO- OnTi'l 4e
CKM~ Ka5en b AnR nepeHoca I-1H~OpMa ~Vl M Ha npVleMH y~ 4aCT b cxeM~. 
¢JoTon pMeMHVlK (¢JIl) npe06pa3yeT MOAynVlpoBaHHble CMrHa nbl B <IlOTOTOK 
(1 2) · Ha sWXOAe Tpa HCMMneAaHCHoro YCMnVlTenH TOK 12 n pe06pa3yeT
CH B Ha n pR*e HMe, B036Y*AalO~ee YCHJ1l.nenb MO~HOC T VI (P2), K BblXOAY 
KO Toporo nOAKn~4eHa AMH aMH 4eCKaR r onOB Ka (Ar) . 

3neKT pM4ecKaH cxeMa nepeAalOllIero YCTpo~ c TBa npHBeAeHa Ha pMc .2. 
B Ka4eC TBe MMKPo¢JoHHoro YCMJ1H TeJlA Mc nonb30saH on epa~l1oHHbli1 YCM 
nMTe nb (Al) THna K5 53YA2 . nOcneAH I1~ BKnlO4eH no cxeMe MHsepTM
py~ero YCHnM TenA, K03¢J$I1~HeHT nepeAa4V1 KOToporo onpeAe nReTCH 
na paMeTpaMH 3n e MeHTOB ue nVi o6paTHo~ CBR3 V1. MOAynATop TOKa CBeTO
AMOAa c06pa H Ha Tpa H3Mc Topax VI, V2. OH SblnonHeH KaK ABYXKac
KaAHbl~ YCMn MTenb, oXBa4eHHbli1 oTpVl uaTen bHoi1 06paTHoi1 CB R3blO. 
nOCneAH AA n03BOnl-1na yny4wl1Tb n~Hei1 Hoc Tb MOAynR4 MoHHoi1 xa paKTe
PI1CTMK~ YCTpoi1cTBa. 

AnA BBoAa M3nY4aTen R B n~He~HbI~ peHlI-1M Vlcnonb30saHO nOCTOAHHoe 
TOKOBoe cMellleHVl e lCAH ~ 50 MA. npM BenVl411He MOAynA~~M ~60% aM
nIlVlTYAa TOKa 4e pe3 CSe TOAi'lOA He npes~wae T ~I 00 MA. HenHHe~Hble 

~CKameH~A Ha s~xoAe MOAynATopa He npeBwwa~T sst . B YCTpO~CTBe 
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rllc.2. I Jle KTp li'I(,CI,all C X CM ,l ll e p e/J.aT4)fl(a BOJlC. 

R8 . 1 0+2/; 
C3 +C4 

1--1 I 
.. C5 1(13 

P I1 C . '3 . J neKT p H ' ! eC Ka H CXe M <1 npl1t'!'IIIJIK<1 Bone. 

npeAY CMOT peH aKycTM4e c KM~ CMr Han AnR BW30sa nY TeM BBe Ae HMR no

nO~MTenbHo~ 06paTHO~ CBR3Y! 4 epe 3 KH o n KY SI. 3neK TpM4eCK a R c xe 

lola npMeM HOrO YCTPOrt CTS<l npMseAeH<l Ha p MC . 3 . TpaHcMMneAaH c Hbl Vi 
YCMnMTenb/ 2 / , nonOMeHHW~ B OCHOBY YCTpo~ cTB a . npeA CTaBnRe T CO
601:1 npe06p<l30Ba Tenb "To K- Hanpfll!(eHM e " . Bbl nonHeHHbI~ Ha AI1CKpe T 

HblX KOMn OHeHTax . OH BK nlO4aeT B CC6R p- n <t> OT OAI10 A (V I) , AM<I>4l e 

peHL\ManbHblCi npeAY01nMTenb Ha non eBblX TpaH311CTopax eV2, VJ ) 
"1 OCHOBHOCi YCl1nMTenb (AI) Ha Onepa L\ MOHHOM YCMnMTe ne K5 53YA2. 
napannenbHaR 06paT HaR CBR3b, o6 pa30 s aHHa R p e 3 MCTopaMM R7 M AC
n MTeneM Han pR~eHMA (RIO , RII~ YCTaHasnMBaeT pe~I1M pa 60T w YCl1nM

Ten R no nocToAHHOMY TOKY 11 onpeAenAeT nepeA~To4Hoe conpOTMsne 

HHe Z '" U2/I2 ' npM 113~1eHeHMI1 06ll\er o YC MneHI1A Ha 15 A5 3KBMsa~ 

" 

neHT Ho e BXOAHoe conpOT MBne HMe YC MnMT e nR M3MeHR eTCR B ~HTepBane 

3- 1 00 KOM , B 4aC TO THOM AMana 3 0 He 0,3-4 KrL\ .YcMnMTenb MOIl\HOCTM 
(A2) BbinonHeH Ha MMKpocxeMe K17 4YH7 M HarpYMeH Ha AMHa MM4e CKYIO 

ron OBKY CAr ). 

nMHI1R CBR3M. OCHOBHaR T PYAHOCTb n pM coeAM HeHMM KOMn OHeH TOB 
OnTI14 eCK$.1X CI-lCTeM COCT OI-I T B TOM, 4 TO non epe4 Hbie pa3Me pbl pa60TalO 

Il\I1X B on TM4eCKOM AMa n a30He H3nY4a Tene~, CBe TOBOAoB 11 $ OTonpHeM

HMKOB 04eHb Man b1. 3TM 3neMeHT bI Aon~HbI npH COeA I1 He HI1RX IOC TI1PO

BaT bCR OTHOCI1 TenbHO APyr APyra C BWCOKOCi T04HOCT bIO 11 06ecne411
BaTb cornaCOBa Hl1e xapaKTepl1CTMK, BnMRlOll\l1X Ha nOTepl1 3Heprl111 

M MCKameHl1e I1H<t>o pMaL\1111 B Mec Tax coe AMHe HI1i1. H M~e c<I>opMy nl1po BaHbI 

OCHOBHbJe Tp e OOBa HMR K On TI14eCKI1M COeAI1HMTenRM, KOTopble 6bln.., no
nOMeHbI B OCHOBY p a 3pa6oTKI1 MeM06beKTOBO~ BOnC: 

a/ npOCTOTa c o eA..,HeHMR; 

6/ np04 HOCTb 11 c Ta611nbHoc Tb KOHCTPYKL\I1I1; 
8/ He3Ha4.., Te n bHoe nepeXOA Hoe 3 aTyxa Hl1e; 

r/ pa 3" eM HoCTb /3a .., CKn I04eH MeM MeCT K.., X c oeA~He~I I1 i1 /. 

Pa3beMHaA KO HCTpYKL\..,R ..,cnonb30BaH Ho r o 6M HapHoro onTM4eCKoro 

coe A..,H..,Ten R AnR ABYXCBeTOBOAHO~ Ka6enbHO~ C60PKI1 , nOAKnI04aeMO~ 

K annapaTy pe , n p .., seAeHa Ha p l1c. 4. T04H ble COOCH ble OTSepCTI1R nOA 

KOMnOHeHTbl ~ MeC T Kafl <t>I1KCal\..,fI Ko pnYCHblX nOnOBI1HOK co CBe TOBOAa

10111 B oTBepCT I1f1X npe L\113 110HHblX BTy noK COCTasnR IOT OC HOBY 3TO~ 

KOHCT PYK l\ I1..,. Pa3AenKa MOHoBono Ko HHblX Ka 6 e nei1 B 6M HapHwl:1 coeAI1

H"' Tenb n po..,3BOAMnacb n o 113BecTHoi1 MeTOA.., Ke / 4 /. nOT e pM MOIl\HOCTI1 
.., 3nY4eHMfI He npeBblwa lO T - 1,5 AS Ha COeAI1He HMe . 

He pa 3be MHbie COeAI1HeHI1R I1cnonb30BanMCb An R Hapall\l1BaHI1f1 o 6ll\e i1 
cTpoMTen bHoi1 Anl1H bl BonoKo HHO- OnTI14 e cKoi1 n~H ~11 CBR311 n YTeM n OA

Kn 10 4e HI1f1 oTAen bHblx Ka6ene~ BOnC, MMelOll\ l1X 3aTyxa HMe 1 0 Ab /KM. Ha 
pMc. 5 n p..,BeAeHa KOHCTP YKL\I1A An R Cpall\..,BaHI1R BonOKOHHbl X Ka6ene~ 

BCTbIK , C Han paBnRIO~I1MI1 An A L\ eHTp MpoBaHMR o c e i1 c Be ToBo Ao B C no

MOll\blO npe L\11 3 MOHHO~ BTynKI1 /C Te KnRHHor o Kanl1n nRpa /. B npoL\ecce 

I1Cn blTaH I1~ 6 bln.., c AenaHbI cne AYlOll\ l1e BbIBOAbI : 

a/ 0 4enec o ofi pa3HocTM BBeAe H..,fI I1MMe pCI10HHo i1 ~I1AKOCT I1 AnR 
YMeHb WeHI1 A nOTe pb B T04Ke COe AI1 HeHI1R CBe TOBoAOB . KannA ~I1AKO

CTI1 BB o A..,nacb 4 e pe3 60KOBoe OTBe pCT l1e , c Ae n a HHoe B CTeKnRHHOM 
Kan ..,nnRpe , 4TO n 0 3 Bo nl1no cornaCOBaTb nOKasa TenM npenOMn e HI1f1 
cBeTOBOAoB. 

Cpe AH e e 3Ha4eHMe nOTe p b Ha CT blK COCTaSl1nO 0 , 5 - 0 ,8 Ab. 
6/ ~3-3 a HeC OB epwe HCTBa Te XHOnOr l14 e CKOr o n pouecca np0I1 3BOACT

sa oTAen bHwe n apTMI1 non Y4 e HHoro On TI14 eC KO r o Ka 6enR I1MenM " pacn

nlO~eHHYIO" CBeTOBOAHYIO ~Mny, 4TO He n 03BOnl1nO nonY411 Tb T04Horo 

con pR~eH HA ABYX CBeTOBOAOB no n nOll\aAH TOpL\a B OAHOM ~an l1nnR pe. 

OA HMM H3 np MeMn e MblX peWeH I1~ RBl1n OC b MC n 0 J1 b30BaHMe IO CTI1PyeMoro 
COeA MHI1 Te nfl "CBeTOBOA-CBeTOBOA" /p..,c . 6 / . nOcneAHM~ COCT OI1 T 113 

r ..,n b 3b1 /5/ C 6 0 J1bW MM L\ e HT panbHblM OTB e pCTH e M, B KOTOPYIO BC TaBne
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f 4 10 9 17 f4 15 16 

BliHap HblH OnTI1'leCKHH coeg HliHTel1b: 1 - cBeTogHog ; 

8 7 


PHC . 4. 

2 - rPO TO;O:liOg; 3 - n pH60pHbrn Kopnyc c oe;O:HHw r el1H; 4 ! 5 
H3011Hpyw~aH BTYITKa; 6 - H3011Hp~o~aH maA6a; 7 - rPHKCH

pylO~aH maA(5a; B. 17 , 18 - BmIT; 9 - KOHTaKTHaH BTYITKa; 


10 - IDTHrPT /rPHK c aToP / ; I I - raitKa HaKH,D,liafJ; 12 - KanRll 


ITR P; 13,14 - CBeTOBOA; IS - 3a~HTHbrn KO~; 16 - peSliHoDblH 

HaKOHe'lliHl<; 18 - IIpIDKliMHaH nl1ac THHa. 


d 

PHc.5. Hepa3'beMFIblH coe;O:HliHTenb ;o:1lR cpa1ItlfBaUHH Ka6e..neA 
Bone C IIOMO~W npe~H3HoHHO~ BTYITKH: 1 - Kopnyc; 2 -
npeu,HSHOHRaH BTYITKa /KaIIHn1lFIp/; 3 - pesHHoBhrn HaKoHe'Huu<; 
4 - 060nO'IKa Ka6enFIi 5 - cBeToBOA; 6 - IIas Al1H KneH . 
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PHC. 6. IOcTHpyel-lhrH COAHHHTeJ1.b "cBeToBog-CBeToBog ": I 
B'r ynKa K armnn Hpa; 2 - BTYITKa 3Kcu,eHTpHKOBa Hj 3 - BTYJIJ<a 
rPHK cHpYIorqafI j 4 - HaKIi,lJ,Hall raAK a ; 5 - Kopnyc rHJlbSblj 

6 - n aHeflb n pH6 0 pa /npH He o6x ogHMOCTH/; 7 - raHK a ; 
B - Kan anITRp cTeKnR~HwA; 9 - o6ono~a Ka5enH; 10 -
CBeTOBOA· 

Hbl ABa HaKOHe'lHI-1Ka C On TI-1'leCKI-1M Ka6e n eM. nOCPeA CTBOM 3KcueHT
PI-1KOB Ha KOHe 'l HI-1KI-1 C 3aAenaHH~MI-1 CBeTOBOAH~MI-1 *l-1naMI-1 B3aHMH~M 
nOBopoTOM BblC TaBnHIOTC A Tat<, 4To6~ On TI-1 4 e CKYle OCI-1 CBeToBOAoB 
11 01 6blnl-t COBMeLUeHbl, nocIIe 4 e ro OH I-1 lKeCTKO I)lI-1KCHPyKlTCA ral:1
KOI:1 / 4 /.3 Kc4e HTpHcH Te T 3Kc ueH TpHKOB COCTaBHn -0 ,1 MM,4TO ofiec
ne'lHIIO T04 HOCTb HX YCTa HOBKI-1 He xy*e 1 MKM/ r paA . COeAI-1HHTenb 
n03BonHII nOIlY'l HTb nOTepH He s~we 1,8 AD Ha CT~K. 

npH nonY'leHI-11-1 npHeMneM~X K031)ll)lH41-1eHTOB 3a TyxaHI-1R B COeAI-1HH
TeIlAX BbIAC HI-1IlOCb, 4TO Hal-16onbWI-1e nOTepl-1 B CTbiKOB04HOM Y3ne 6bl
nl-1 CBR3a Hbi C yr I10BbIM CMeLUeHl-1eM CpaLUI-1BaeMblX CBeTOBOAOB. 

KOHCTPYK THBHO 3neKTpH4eCKI-1e cxeMW nonYKOMnneKTOB I nK H 2 nK 
CMO~Tl-1pOBaH~ B MOAynRx 2M MexaHH'leCKoro CTaHAapTa KAMAK. OHI-1 
I-1cnOIlb3Y~T WHH~ nl-1TaHI-1R +6B 1-1 +248 Marl-1C Tpanl-1 Kpel:1Ta . Ha nl-1~e
BOI:1 na Henl-1 Ka~Aoro 1-13 6nOKOB /pl-1c . 7/ pa3Me~eH~: 6HHapHbll:1 OnTI-1
4eCKI-1~ pa3beM AIlA nOAKn~4eHHR AByxnpoBoAHol:1 BOnC; 3neKTpl-14e
CKI-1I:1 pa3beM AIlR nOAKn~4eHI-1R M~KpoI)loHa; KHonKa BW30Ba a60HeHTa, 
perynATop rpOMKOCT.." a TaK*e rHe3Aa Tl-1na L~10, AnA nOAKn104e
H..,R A..,HaM1-14ecKol:1 rOIlOBKH 1-1 KOH TponR napaMeTpoB YCTpO~CTBa. 

AnR opraH"'3a~..,.., OAHOCTopOHHe~ nHH..,1-1 CBR3H o6~e~ CTpOI-1Tenb
HOM AnHHol:1 -1999 1'1 6wnH I-1CnOnb30BaHbi S 6YXT Ka6eIlel:1 BO~C /Anl-1
H~ ~3S0 1'1/ C 3aTyxaH..,eM 10 A6/KM. CYMMapHoe 3aTyxaHI-1e B coeAI-1
HI-1TeIlRX COC TaBHno 9 AD. TaKI-1M o6pa30 M, o6LUI-1~ 3He preTI-14ecKHI:1 no
TeHUl-1an I-1cnonb3yeMol:1 annapaTYPw AOIl~eH COCTaBnRTb Q ~ 29 A6 
/CM. npl-1no*eH..,e/, 'lTO .., 6~IlO nOATBep~AeHO 3KCnepI-1MeHTOM. 

Ka4eCTBO pa6oT~ YC Tpo~ cTBa ASYXCTopoH Hel:1 CBR31-1 npOBepRnOCb 
MeToAOM c paB HeHI-1A 3BY4aHI-1R ABYX KaHanOB - OCHOBHoro 1-1 Bcn OMor a
TenbHor o. OC HOBHO~ Ka Han 6wn o6pa30BaH 0A..,HO'lHWM Ka6eIleM BOnC 
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PHc . 7 . 06mHH BHg CHCTeMW Bone . 

B 6YX Te , BcnoMO raTeJlbHbt L1 - 50 -MeTpOBbtM KOa KCl1aIlbHblM 3Ile KTpI1Ye
CKI1M Ka6eneM, nOAKJl~4eHHblM K YH4 2nK. Peyea o i1 Cl1rH an OT Mf.1KPO
!lJoHHoro YCl1nl1TeJlfl InK, HaXOAI1BWerOC R B coceAHeM 3Aa HI1I1 , nOA
KIl~yaIlC R n004epeAHO K MOAYIlRTOPY BOnC 11 K 3IleKT pl-1 4eCKOMY Ka Ha
IlY· Pe 3YIlb TaTb! cpaBHeH I1 R OKa 3aIl l-1 Cb XOPOWI1MI-1 , " Ha CIlYX" pa3Jl1.1 
41-1e B pa60Te 060l1x KaHaIlo a 6b1no He6oIlbWI1M . 

B HaC TOR1l\ee apeMR CI1CTeMa Bone C YKopo4eHHo~ IlI1 Hl1ei1 CBR3Vo 
/2x l00 M/ 3KcnIlyaT I-1pyeTcR Ha YCTaHOB Ke enHH/ IO/ , o5ec neY ~aa fl 
HaAe >t< HYIO CB R3b Me mAY a blCO KO BOIlbTH blM Te pM I1 HanOM ~ nYIlb TOM yn pa a 
neHI'I~. 

B 3aKn~yeHHe 2BTOP C4~T aeT CBO~M Aonr OM Bbl pa 311Tb 6naroAa p
HOCTb I-1. H.CeMeH~wKHHY , n . n . 3~HOab eBY . M,A. BoeBoA~HY - 3a CTH
MYIl l1 pOe aHl-1e AaHHOL1 pa60Tbt, ~.B.ryca KoB Y - 3a pa3pa6o TKY OnTI1
4eC KI1X COeA I1 HI1 Tene~, n.H . nyAnOBY - 3a L1 ~ I-OTOane Hl1e 6noKoB, 
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nPI-UlOlKE HI-1E 

Yn p01l\eHHbl~ paC 4eT Bonc Allfl ne peAa 4V1 aHaIlOrOB OL1 I-1H¢OpMa4 1-1 11 

I . HCxoAHbie AClHHb!e 

1. 	 CaeToaoA/5 / ; 
a/ MHoroMoAoBbI~ , " KBa p4 - Ka ap4", 150/60 MKM ; 
5/ 411CIloaaR anepTypa NA ~ 0 , 2 ; 
a / 3a TjXaHI1e aO = 10 A6/KM. 

2. 	 HCT04 HI1K I-1K- .... 3IlY4eHI-1R: 
a / CaeTOA I10A Tl1na An'fJ7 6/ 6 / , Anl1Ha BOIlHbt "'9 10 HM; 
6/ aMnIl I1 TYAa MaKCI1MaIlb HOro TaKa 4e pC3 caeToaoA I I 0. 1 A; 
a / On TI1 4e CKaR M01l\HOCT b, BBOAI-1MaR B c ae ToaoA: 

Po = 2 MK BT / - 27 A6/ . 

3. 	 On TI14eC KI-1 L1 ne pe AaT4 11 K / pl1c .2/ : 
a/ SXOAHoe HanpflmeHMe MOAYIlfl To pa : UM = 0.2 Bi 
6/ 3¢<!le I<T I1B HOCTb c s eTOA"'OAa npl1 Ha npR>HeHI1 f.1 UM; n=20 MI< BT/ A; 
BI KpYT I-1 3Ha Xapa KT e pI1 CTI-1 K.... CBeTOAI1 0Aa: SCI1L1 = 0 . 15 A/ B. 

4. 	 !lJo ToAe TeK Top: 
a/ K peM Hl1eB~i1 !lJOTOAVlOA !lJA-27K/7/; 
6/ nOCTORHHaA BpeMeHI1 T = 10-6 c; 
B/ 4YBCTBI1TenbHOCTb Ha AIlI1He BOIlHbt 910 HM: K ~ 0,35 A/BT. 

5. 	 TpaHcI1MneAaHCHbti1 YCI1IlI1Tenb /pl1c.3/: 
a/ nepeAaT04Hoe COnpOTI1BIleHl1e, Z = U2/I2 ~ 2.109 OM; 
6/ 3aAaHHoe OTHOWeHl1e Cl1rHaJl/wYM Ha Bb!XOAe OnTOnp l1e MH I1 Ka. 

S/N 	 15 A5. 

II. 3HepreT~4ecK~~ 6~A>HeT Cf.1CTeM~ /8,9. 1 1/ 

6. CpeAHeKBaApaTI14HaR Ben~4~Ha nepeMeHHoi1 cocTaBnR~~e~ onT~4e
CKo ro n epeAaT4~Ka. BBOAf.1MO~ B CBeTOBOA: Pnep = fI ·SC ~Ul ·UM = 
= -32 A5M; /1 A6M = 1 MBT/. 
7. Co6CTBeHHbte WYM bI np~eMHoro YCTpOL1CTB a : 

a / cpeAHeKBaApaT H4HaR B eIl I1 Y~Ha WYMOBo ro Ha n pRmeH I'I R Ha Bbt 
xOAe YC l-1 nl1TenR: = 16 MB ;Um 

61 M01l\HO CTb WYMa , np l1a eAeHHaA K OnT I-14 e CKoMY a xoAY: 
Pw Uro / KZ 	 = -76 A6M . 
8 . ML1H~Manb HO AonYCTI-1MaR M01l\HO CTb OflH14eC Koro ~ 3 IlY 4e H I1R l1a BXO
Ae lPoTonpHel'lHH Ka Pt1> . np . J:{on. 06e Cne Yl-1 l3 a lO1l\ aR OH iOweH He SiN '" 15 A6: 
P~.np. Aon = Si N + Pw = -6 1 A6M. 
9. 3He preTl14e C KI1~ nOTeH 411a n I1 c noIl b3ye MoA an na pa Typ~: 

Q = Pnep - p¢.np An n = 29 A6 . 
10 . CYMMapHble nOTepH 3a CyeT I-1 CnOnb 30 Ba HI1R CTblKOBOYHblX 3neMeH
Toa, aK.n~4a~ OnT1-1yeCK.1e pa3"bel"bl: Ln = npa p + nHal! = 9 A6. 
11 . HaKcMManbHaR CTpOHTenbHaR AIlHHa BO.nOKo HHo-onTI14ecKoA nHHl11-1 
CBR3": 	 L S (Q - ~ TI)/aO = 2 KM. 
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CneAOBa TenbHO, An~Ha CTpO~TenbHoro Y4a CTKa Bonc orpaH~4~Ba 

eTCR 3aTyxaH~eM B n~H~~ ne peAa 4~ ~ He npeB~waeT 2 KM. 


S:lS 
flO... H......ae rcR no,om·1CKa Ha npenpHH1'W ~ c.oo6ij4EtiMR 06'be,Q......eHHoro HHCTHT,YTa nlHE PATYPA 	 :s:: :s:: 

:x: :t: "JlC Pf>H~X H":LJ}eA08aH'''~ . 

Q) cd YC T<lHOaneHa CneAYDlla" C'ro"MOC T b nOAnH C"'" Ha 12 ""'RlIee tia M3AaHM~ OIlRH.1 . POMa HoB 10 .1-1. oI1Sl 11 , 10-81 - 295, ,AyCHa, 198 1. :::r 	 CO 8~~aA nepecw!1l<Y. no OTAC' J1 bHWM .,.e~aT.,'-te c ~o","'. t(a TerOpHftM : •2. 	 POMaHOB 10.11. oI1Sl 11 , 13-82-279, ,Ay6 Ha , 1982. ~O 

~t:::t:
3 . POMaHOB 10.11. OHBI1, 13-83- ~ 78 , .ay6Ha, 1983 . 	 Ioi HIlE KC TEMATHKAo Q) lIeHa J1C>AnHc"" 


~. TI1M3P. /ne p . C aHrn ./, 1983, T.71 , W 2. Ha rOA
t:.: 	 ~ 
5. KOPWYHOB B. H. ~ AP. OnT~4ecK~e l(a6eJ1~ C BR3~. " CB R3b", M.• 	 1. JKc nepHHeN ra l1bHaR 4llo13HKa aWCOKHX 3HeprH~ 10 P . 80 Kon . 

1980. 	 to g 
2. Teop eTH4ecKaR ~~s~¥.a BWCOKHX 3 Hep rHH 17 P . 80 Kon.6 . .a~OA~ ~ T~P~C TO Pbl. /noA peA. H.A. 4epHblweBa/. "3Hepr~A ", 	 :s::><

M., 1980, c. 54 . 	 :is >< 3. 3Kcnep~MeHTanbHaft HeHTpo~HaA ~H 3 ~Ka 4 P . 80 Kon. 

7. 3aropoAH~K B.T. ~ AP. fla3epHaR on epaT HBHaR CBR3b c npo	 :t: :a It . Teopen'l "'l ec. KaA O>H 3~Ka H H3KHX 3 HeprHH 8 D. 80 Kon .MblwneH HblM~ 06'beK T aM~. ICBfl3 b", M., 1979. c . 5~. 	 :t: :t: 
8. 3n~OT r . , 3n~OT X. BonoKo HHa fl on T ~Ka B C ~ CT eMax CBfl 3 ~. "M~p " , 	 ro 0.. 5. Ha TeMaTlo"l Ka 4 D. 80 Kon .a::l Q)M., 1981. o t::( 6 . RAe pHaR cneK~ pOC Kon~R ~ paAH OKH~~A It p. 80 Kon .Co)9. AHA PYWKO n.M. ~ AP. BonoKoHHo- on T ~ 4ec K~e n~H ~ ~ CBfl 3~. 0;Q)"PaAlllo ~ CBfl3b" , M" 1 98 ~ . 7. $H3HKB TR*enwx HO~OS 	 2 p. 85 Ko n.

0.. cd10 . WenaeB I1.A. ~ AP. OMBH, P9 -83 - 582, .ay6 Ha, 1983. 
Q) E-o 8 . Kp..,oreHHl<a 	 l p . 85 Kon . 11. PaA~o, TeneB~3~fI, eneK T PoH ~Ka, 1984 , ~ 3 /HP 5/ . E-ot ~ 

:t: E-o 9 . YCt<opl'ITen"'l 7 p. 80 Kon.
:s:: 	 :s: 
cd E--' I U. AUTOMG T H3al,lHR 06pa6oTKH 3Kc n~pHMCI"1TanIbHYJC 
(") Co) AaH+-WX 	 7 P. 80 Kon. 

:::r:: 
11. B~~Mc~TenbHaR MaTeMaTHKa w l eXH~Ka 6 P . 80 KOro .::r 	:s:: 

S l Z. 	 p . 70 Ko n . o X"''''.. " t:::: c... 
13. Te xH HKu ~~3H4eC Koro 3~cnep~MCHla 8 p . 80 Kon .o:s: :r.: 
I ~ . H ~cneAOBaHMR T SCPA~X len ~ ."AKOC ie~:IS: ::r: 

RQepHWMH HC TOAaM~ 	 1 p. 7U Kon .:s:: 	 Q)
::r= 15. 3Kcne pH MeHTanbHaR ~H3H~a AAepHWX peaK~H~cd 	 S np'" HVl3KHX 3Hep rMRX 	 P. 50 Kon.(") t::(
:s:: Cl'l 16. A03..HerpHA '" ~~3"'Ka 3aQ"T~ 	 p. 90 Korr .=pQ
Clj lD 17 . TeopHR KOHAeHC~P08aHHoro COCTORHH~ <, I). 80 Kon.
t...O 	 -- - - \. 0- lB . Ioicnonb30saHMe pe3ynbTaToB M HeTOAOB 
o 	:IS ~YHAa~eHT anbHWX ~3M~eCKHX Hccne~09aH~A 2 P . 35 Kon . 

:s:: a CMe~"wx 05nac T p.~ HayKM ~ TeXHM~~ 

S2 	 g 19. 	 1 20 Kon.f,"04>"'3"" a:s= 	 ". 
::.::: 

cd :s: nOAn~LK~ MO.~T ~ , . o¢op~eHa C ao6oro HeC~ 4a leKy~ero rOAa . 

no OC ('oM nl)n.poc .lk OQIOPMI1CIIliA nf..),QnHCK'" c fi eAye l 06puutaTb~A B H3.Aalenbc+<.... ~ 

:s::~ C>'Aell OI1RI1 t'l(. ')HlJI'~ y . 10 1000 MOCKa u . rnaBno'Ha ..on T , n/R 79 . 
~ ~ 
:t: 	 t:.:PYKOn~Cb nocTyn~na B ~3AaTenbCK~~ oTAen CO6 aBrYCTa 1985 rOAa . 
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B 06DeA~HeHHOM ~HCT~TyTe RAepH~x ~ccneAoBaH~~ Ha4an 
e~xoA~Tb c6opH~K "Hpam rwe coo6!J4eHufl OJ1.RH". B HeM 
6YAYT noMe~aTbCR CTaTb~, COAep~a~~e op~r~HaJTbH~e Hay4H~e, 
Hay4HO-TeXH~4eCK~e, MeTOA~4eCK~e ~ np~KJTaAH~e peayJTbTaT~, 

Tpe6yiO~~e cp04HO~ ny6n~Ka4~~. 6YAY4~ 4aCTbiO "Coo6~eH~~ 
OHRW', cTaTb~, eoweAw~e e c6opH~K, ~MeiOT, KaK ~ APYr~e 

~3AaH~R OHRH, cTaTyc o¢~4~aJTbH~x ny6n~Ka4~~. 

C6opH~K "KpaTKHe coo6~eH~R OHRH" 6yAeT B~XOA~Tb 
peryJTRPHO, 

The Joint Institute for Nuclear Research begins publi
shing a collection of papers entitled JINR Rapid Communi
cations which is a section of the JINR Communications 
and is intended for the accelerated publication of impor
tant results on the following subjects: 

Physics of elementary particles and atomic nuclei. 
Theoretical physics. 
Experimental techniques and methods . 
Accelerators. 
Cryogenics. 
Computing mathematics and methods. 
Solid state physics. Liquids. 
Theory of condensed matter. 
Applied researches. 

Being a part of the JI NR Communications, the articles 
of new collection like all other publications of 
the Joint Institute for Nuc l ear Research have the status 
of official publications. 

JINR Rapid Communications will be issued regularly. 

PoMa HOB }O . H. 

'V,' 
c . 

.t:ieJKOQ'Be.K'IiOBa.fl BQJ,IOKOHHO-OJTTH<l 6l.CKa.fl JnfHH.fl CB.f!Sl'l: 
,qJl.fl hepep;a>~H ;:manorosoJ~I HH¢opMaiJ;HH 

13-~5-599 

Orm:C!;ilfa annapaTypa nepe.uat.fH pe<Je;I!oro CHl'Hana n:o BorroKoH
Ho-o.nTM't!ecrnrM J,IHHH.f!M CB.fi3H /BOllC/. Hocwr.en,eM HH¢opkau,Ii.H .f!B
JIHeTC.fl MOAYJiliP06aHHe, n·o MHTeHCldBHQCTM l{SJTY'.J·eR!f'H. CBeTOA•l'lO,Il;~a, 

B npJle~!HOlf <IaC,'J;'H B Kal.!eCTBe OJTTd3JieKTpOHHOrO npeo6pasoBaTeJI.fl 
I!CJTOJib3yeT CH (!JoTcfp;aOP, . Tipacqe.o,mtetme A,B'YXJTPOl'W.O,HOI'O OITTH<IelJRo
ro Ka6erur' K annapaType oc~ei::'I:'SJl ffeTC.fl c noMom~JO 6HJ:J.a plfbiX ortTH
<JeCKHx pa3beMOB. }:IJIH Hapamlll!al;f}!Jf CTpOHTeJibiiOH ,ll;JilJHbl .BOTIC 
HCJTOJib30B 3Hbl HeC1'aHp;apTHbie CTbiK:O)i!OqH_b!e 3;rieMeH'I'bl . Y CTpOikTBO 
pa3pa6qTa Hb ,/J,_Jl.fl" p,yrmeXCHDH CBR.i:JH ')ia pa CC170ffHfl;'e 2 KM .. flpoae-
)JeHbl Heo6XO,Il;HMble pac<H~/I'bl Cl{CTeMpl. 

Pa6oTa BbillOni:!eHa B fia6bpaT0pHJt ,Bbi.COK HX .3HeprHJ1 Qllil!L 

Coo 61!1eHHe 0 6'beAH HeHHoro 'HH~THTyTa l!Ae.piihJX .Hccne,AOBaHHiL .[ly iSHa 1985 

" 

-~ 
!1epesop; O.C.Bworpa,IJ;oao.H 

Romanov Yu .I. 13-85-599 
I nterobject Fiber-Optic Lines "'!!., ~ "'f, 

for Transfer of Analog Infor mation 

An apparatus used fo r the transf.er of a voc al signal vl.a 
fi ber-optic lines OWL) is described . The rad~a t i.ono, 6£ 
a light diode modulated in i ntensity is an i nfor mat ion car
r i er. A photodiode is used i n the r eceiv e r as an o p tic 
electronic transformer . A two -wi re op t i c c able is connected 
to the appar atu s by mean s of bina r y op t ical connectors . To 
increa se t ,he length of t h e POL, nonstandar d join t eleme~ts 
are a pplied. Th e device has been develop ed for ,d u plex c onnec
tion at a dista nce of 2 km. Some calculations of the system 
are present ed . 

The inves t iga t ioo has been p e r fo r med a t t J;te Laboratory 
of High Energies , JTNR . 

i ~- . 
Comnun icat~on of, t he J oin.t Ins t i t ute f or Nuc l ear Res earch . Dubn a 

""' -~,.i.1 

~·,~· ·~~.-~-.' 
l:.~< 

~ 

}' 


