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@ 06DellHHeHHhui HHCTHTyr JUlepHhIX HC~eJ1~~~ llY6Ha, i98S-----' 

v $a nocnenuue 3-3,5 rona .yposeHb noxex Ha "3neKl'po<pY13Yl4eCKl-1X 

YCTaHO~Kax /3<tlY/, o6ycnOsneHH~~ WYlPOKII1M BHeApe~lI1eM pa3nll14H~X 
paAII103neKTpOHHbiX YCTPOi:1CTS 111 3neKTp03HepreT~4eCKoro ofiopyno aa

HII1R, BOSPOC npll1MepHO B 2 pasa12/ . 06~J-1M npVlHlJ,VlflOM YCTpaHel-:lJ-1R 

Snll1RHII1R aHeillHVlX nOMex Ha TpaKT nepeAa4Y1 ClI1rHanOB ynpasrr~HII1R 

3$~ RsnReTCR cy~ecTBeHHoe paSHeCeHlI1e cneKTpoB ClI1rHanOS HOCII1

TenR II1H¢opMa~II1Vl 111 a03My~aID~~ro BosAe~CTBII1R. B HaCTOR~ee speMR 

nepcneKTVlBHblM VI, nO>l<a.f1yi:1, ep,-VlHCTSeHHbIM .aanoaaneaaex B c03Aa

HII1-111 CKOPOCTHblX VI BblcoKOHaAe>KHblXKaHanoB ynpaane aaa 3$Y aana

eTCR II1cnonb30aaHII1e eonOKOHHO-OnTII14eCKMX nIl1HVI~ CBR3111 IBone/. 
B CII1CTeMaX ynpaBneHYlR 3$Y.Vlcnonb3yeTcR, Kax npaBVlno, AO AeCRT

xa 111 fiorie e 0AHOKaHanbHbIX Bonc cpeAHe~o6btCTPOAe11CTBYl.RI 2/" Ta> 
Ka.R MHoronVlHei:1Ha.R CTPYKTypa -OnT93neKT.poHHb1X «auanoa CO-3AaeTCR 

nyTeM npoKnaAK~ BonOKOHHO-OnTII1~eCKOro Ka6enR noBepx orpa»<Ae

HVIR 3$Y AJlR 06ecne4eHVlR. CB.RSVI Me)l{,(\y 6nOKaMt.1 annaoarvou , pacno

J10meH-HhIMII1 Ha BblcoKoBonbTHOMTep-MVlHane, '111 nyris TOM ynoaanenua. 

CTeneHb II1HTerpa4WII1 onT03neKTpOHH~X KaHanoB CBR3111 onpeAenBeTCR 

II1CflOnHeHl.1eM OKOHe4HbiX YCTPOi:1CTB /nepeAa-lO~I-1X, ·npVleMHblxl. KaHa

Jlbl Bone Manoi:1 npOT.R>l<eHHOCTII1 15 -:- 1OM/, KaK nOKa3bIBaeT npax

TII1l<a, uenecoofipa 3HO 1-1SrOTaBnJilSaT b OnTY14eCKl-1 HepaSbeMHbIMY1. 

Y1cKnlO4eHlIle cOCTa.an.RIOT ornensusre cny4aV1, xorzia sseAeHVle B JlItl

He~Hbli:1 TpaKT AopOrOCTO.R~~IX onTVl4eCKVlX COeAHHj.1Tene~ AII1KTyeTcH 

ycnoB-VlflMVl npIl1Meli-eHII1.R,!Hanp-VIMep, npll1 npOXOH<AeHl1l11 Tpy6, CTeH, 

sceB03MOH<HbIX neperopono« Vl T. A. /, OlJ,eHKa 3<t>et>€KTII18HOCTII1 npltJMe

HeHII1f1 orrroanexr poauux KaHanOB CBRSII1 Ha 3<tlY noxaauaae r , 4TO 

o r aes OT Vlcnonb30BaHIII-R OnT-Lo14eCKOro coe,qlo1HJ..1Ten.R B HeCKonbKO 

cas CHliI}\{aeT CTOVlMOCTbKaHana BOnC VI BMeCTe C reM noasnuaer ero 

HaAe>l<HOCTb. C'rpe anexae COXpaHII1Tb B COCTaBe OnT-03J1eKTpOHHbIX 

K-aHanOB pa3b€MHOCTb KOHCTpyKlJ,J..1\;1 flpVlBeno t(. C03AaH-IIlIO 60nee npo

CTblX VI neuie aux i1aKH1BHbIXll V13rOTosneHHblX Ha OCHOCOe AII1HV1Tenell1 j
Be CTaHAapTHblX 3J1eKTpIl14eCKVlX pa3beMoa i ,41 C Toi:1 J-1nVl V1HOi:1 KO-M

6V1Ha4V1eH. BbIBOAOB. 3TOT ar an OT paxae.r "ncaxonorao" C03AaH~.R 

YA06Horo B 3KcnnyaTa4~VI KaHaJla CBfl3V1, C Y4e~OM era TeXHV1KOc. 
3KOHOMII14eCKVlX nOKa3aTenei:1. 

npOAOJlmeHVle pa60T no ~oBepweHcTBOBaHII1IO KOpOTKOMeTpamH~X 

/MoHTaH<Hblx/ BOne n03BOnll1nO coopxyrurpo aar s TeOpeTJ..14eCKOe 060c

HOBaHV1~ AnB paspa60TKVI HOBoro VlSAenVlR 3neK~poHHoi:1 TeXHVlKVI 

BoncTPoHa / S, 6/ , COAep>l<a~ero B Ka4eCTBe KaHana nepeAa4111 II1H<pOP
MaQ\;1\;1 OTpe30K BOJlOKOHHO-OnTII14eCKOro Ka6en.R /BOK/, KOTOP~~ on
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PHC. l , Bm:~II1HHH BH,IJ; norrc-r-pona , 

TI-14eCKI-1 1-1 MexaHiIl4eCKiIl Hepa3beMHO COeAI-1HeH C OKOHe4HblMiIl YCTPO~
CTB~MiIl !pillC. 1/, OAHO 1-13 ~OTQPWX BwnonHHeT $YHKUI-1~ npeo6pa30
BaHI-1H 3neKTpill4eCKoro CiIlrHana B onTiIl4eCKiIl~ /nepeAa~~iIl~ OnT1-14e
CKI-1~ MOAyI1b - nOM/, a APyroe ~ npeo6pa30BaHiIlH OnTI-14eCKoro ciIlr 
Hana B 3ne~TpI-14eCKI-1~ /npilleMHw~ onTiIl4eCKI-1~ MOAynb - npOM/. 
TaKI-1M 06pa30M, BoncTpOH - MexaHiIl4eCKI-1 Hepa3beMHoe iIl3Aenille, Bce 
ane-ieuru xo'ropor'o , KaK on r a-recxae , TaK ill anexr pouaor-o o6paMne
HI-1H, iIlHT~rpillpoBaHw B npo~ecce ero 1-13rOTOBneHHR. 3TO OTnl-14i1le 
HOCI-1T npillH4i1lnillanbHw~ xapaKTep, TaK KaK BoncTpoH B OTnill4i1le OT 
BOne, oCHa~eHHo~ pa3beMHblMiIl coeAiIlHHTenHMiIl, -n p e n c 'r aanaer co60~ 
J:le Ha60p 3neMeHTOB, a eAI-1Hbl~ npill6op. · 

no cpaBHeHI-1~ C Bone, B KOTOPO~ iIlcn0I1b3Y~TcHonTiIl4ecKiIle co
eAI-1HI-1Tem1, BonCTpOH ofiecneuuaae'r BblillrpblW B 3HepreniKe CBeTO
nepeAa41-1, BcneACTBiIle nY4WiIlX ycnOBiIl~ BBOAa iIl3nY4eHI-1H B BonOKHo 
1-1 OTCyTCTBiIlR nOTepb Ha pa3beMHwx coeA~H~TenHX. 3TOT BWl-1rpWW 
MomeT AOCTiIlraTb 4+ 6 A6, 4TO n03BonillT CHiIl3i1lTb TOK B036ymAeHI-1H 
iIl3nY4aTenH 1-1 nOBWCiIlTb HaAemHOCTb pa60Tw nOM. nOCKOnbKY CTOill
MOCTb 060PYAoBaHI-1R OKOHe4Hwx YCTPO~CTB y TaKoro npill60pa cpaB
HiIlTenbHO HeBenillKa /cpaBHiIlMa co CTOillMOCTb~ I-1Hl'erpanbHblX MiIlKpO
cxeM/, BoncTpoH He nOAneml-1T peMoHTy. 

T e X H Ul.l eC K U U y p06e H /:) 6 0 ./l C mpO Ha onpenenaer c a , B nepayio 
04epeAb, xapaKTepl-1CTI-1KaMiIl iIlcnonb3ye~O~ 3neMeHTHO~ 6a3w ill CTe
neHb~ cornaCOBaHHOCTiIl 3neMeHTOB MemAY co6o~. K OCHOBHWM 1-13 HI-1X 
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PHC. 2. KDHcTpyKqHH Bon
CTpOHa: 1 -Kopnyc / anio
MHHH€DWH cTaKaH/. 2 - ne
qaTHaH llJIaTa, 3 ~ MHKpO
c xeMa, 4 - BHHT KpenneHHH 
nna-ru , 5 - CBeTop;HO,El j ¢Jo
TOP;HOP;!, 6 - BonOKOHHMH 
CBeTop;HOp; C rronyc¢JepHqe
CKOH MHKponHH30H, 7 

- Ha KOHe q HHK, 8 .- oDoHMa, 9 - BonOKOHHO-OITTHqeCKHH Ka6enb. 

OTHOCHTCH: iIl3nY4aTenb, BonoKo~HO-OnTI-14eCKiIl~ Ka6enb C 3neMeHTa
Mill onrauecxoro COeAl'1HeHI-1R, $OTOnpl-1eMHiIlK, ·MiIl Kpo c x e Mbl anexrcou
Horo 06paMneHI-1R, xopnyca OKOHe4HbIX 6nO.KOB : 

1. OnTI-1ManbHblMYl 1-13nY4aTetlRMiIl AnR sonc r ooaa npill3Hi:I1-ibl CB ~T-o

i13nY4a~~iIle AI-10Abl, c:.03,:J<:lH"be Ha OCHOBe rannl-1l4-apCeHI-1AOBblX 
CTPYKTYP, pafior aouiae B AiIlana30He 820 -=- 950 HM. reHepiIlpyeMaR I1MiIl 
CBeTOBafl MO~HOCTb AOCTaT04Ha AnR KOpOTKOJ:1 Hepa3beMHo~ nHHI-1Ii1, 
a npeBOCXO,QCTBO nepea nonynpoBOAHI1KOBblMI-1 na sepasu- B aonroeev
~OCTI-1, HaAemHOCTiIl, 3KOHOMHq~OCTI-1, npOCTOTe npHMeHeHI-1~ ill HI-13KO~ 

CTOillMOCTiIl. B AaHHo~ KOHCTpYKUMI-1 iIlcnonb30BaH cneUManbHO nOA06
paHHbl~ CBeTOAI-10A Anl 076/7 /, C OCTpO t-ianpaBneHHo~ iIlHAiIlKaT.pillco~ 
6e3 cyU\eCTBeHHoro CMe~eHiIlR Hanpa:eneHiIlR MaKCMManbHoro iIl3nY4eHMH 
OTHOCI-1TenhHO reoMeTpill4ecKo~ OCI-1 Kpl-1CTanna Y13ny4aTenR. 

2. ,llnRBoncTpoHoB 1KenaTenhHbl aucoxoanepr ypuae BonOKHa C
 
60IlbWI-1M Al-1aMeTpOM caetoaeayurea ofinacr a., ~nH nOBblweH.l:1fl 3<!>$eK

TI1BHOCTI-1 BBOAa iIl3nY4e~I-1R OT 3neKTponIDMiIlHecueHTHoro AiIlOAa B
 
onTiIl4eCKoe BonOKHO /oTHOWeHI1R MO~Hocn1, BBeAeHHo~ BBonOKHO
 
K nonHO~ MO~HOCTI-1 ~3J1Y4aTeIlR/ Heo6xOAI-1M corIlacY~~1-114 3neMeHTi8/, 
3TI-1M Tpe6oBaHI-1RM, B OCHOBHOM, OTBe4aeT cryneuuaroe KBapt.l- .·. 
KBapueBoe BOIlOKHO /KK-150/60/ C J10Ilyc¢epill4ecKo~ MI-1KPOIlI1H30~, 
C$OpMiIlpOBaHHOI4 Ha ero TOPue /Pl1c. 2J. TaKaH nl-1H3a BwnonHfleTCH 
I-1HT~rpanbHo C BonOKHOM nYTeM pa30rpeBa CBeTOBOAa a nna3Me 
3neKTpl-14eCKOro pa3pRAa, He Tpe6yeT ~CTI1POBRM OTHOCI1TenbHO BO
nOKHa, AOCTaT04HO npOCTa B iIl3rOTOBneHI-1I1. npl1 aKKypaTHoM npOBe
AeH I1J..1 3TO ~ onepaUilll1 nonyc$epl14eCKaR nl1H3a 6YAeT I1MeTb Al1aMeTp, 
paBHbl14 Al1aMeTpy 060n04KI1 BOnOl<Ha / ~150 MKM/. He06xoAiIlMO Ka4e
CTBeHHO nOArOTOBI-1Tb TOpeU BonOKHa K onnaBneHiIl~. T04Hoe onnaB
neuue otiecnevwaaer norryveuae POBHbIX, rnaAKI1X, CBo6oAHbiX OT no
BepXHOCTHWX HeCOBepweHCTB nillH3. npOTiIlBononomHW~ KOHeu BonOKOH
Horo CBeTOBOAa /CTwKyeMw~ C $OTOnpl-1eMHiIlKOM/ AnR nonY4eHI-1R BW~ 

COKoro Ka4eCTBa TopueBO~ nOBepXHOCTiIl 1-1 nepneHAI-1KynHpHOCTJ..1 cpe
3a BonOKHa K ero OCM B cneUl1anbHOM npillcnoco6neHiIlM TaKme nOA
BepranCfl o6pa60TKe 3neKTpI14eCKO~ I1CKpO~. B pe3ynbTaTe npoBeAe
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H~~ 3TO~ Onepa4~~ -06~~3yeTc~ TOpe4, OnT~4eCK~e Ka4eCTBa KOTO
poro AOCTaT04HO BbICOK~. np~ npOBeAeH~~ TeXHonor~4ecKol:1 06pa
60TKK BonOKHa Hcnonb30BanaCb yCTaHoBKa An~ CBapK~ BonOKOHH~X 

CBeTOBOAOB . 
3 . B- Ka4eCTBe ¢oTonp~eMH~Ka. KaK ~ An~ nlO6blX KOPOTK~X n~H~~ , 

An~ BonCTpOHa Ha~nY4W~M _ no C04e:raH~1O aucokor'o 6blcTpoAe~cTB~~, 

4YBCTB~TenbHOCT~ ~ npOCTOT~ np~MeHeH~~ ~Bn~IOTCH p-i-n ¢OTOA~
OA ~ noeepxaocruo-fiap sepaasi BbiCOK04aCTOTHbl1ll ¢OTOA~O.q /n5¢,lV. 
B AaHHO~ KOHCTPYK4~~ ' ~cnonb30BaH n5C!JA T~na ¢A-256/9/, /Aanee 
no TeKcTY - C!JA/ . 

4. 3neMeHTHaH 6a3a BonCTpOHa /CM. Aanee p~c. 4 ~ 6/ B 3Ha
4~TenbHOlll CTeneH~ nOA06Ha 3neMeHTHO~ 6a3e Bone. nepe~alO~~~ on
T~4eCK~~ MOAynb /nOM/ nOCTpoeH C np~MeHeH~eM pacnpOCTpaHeHH~X 

4~¢POBbIX ~HTerpanbHblX cxea cep~~ 155.np~eMHbl~ onT~4eCK~~ MO
Aynb /npOM/ nOCTpoeH C ~cnonb30BaH~eM aHanorOBWX _~HTerpanbHWX 

cxex cep~~ 544 ~ 554. Bcnoaor-arensuue yanu MOAyne~ /HHA~Ka4~~ 
~ cOnpl:l>KeHK~/ BblnonHeHbl Ha 4~¢POBbIX ~HTerpanbHblX cxexax ce puu 
155; KOMnheKCHa~ M~H~aTlOp~3a4~~ onT03neKTpo~H~X Y3nOB /nOM ~ 

npOM/ noaaonana BbJnonH~Tb ~X B B~Ae ¢YHK4~0t:tanbHO 3aKOH4eHHbiX 
orrroanexr poaaux MOAyne~. 

5 . KOHCTPYKT~BHO BonCTpOH npeACTaBnHeT c060~ np~60p, OKO
He4H~e 6nOK~ KOToporo Hepa3beMHO coeA~HeHbl C BonOKOHHo-onT~4e
CK~M Ka6eneM /p~c. 1/. 3neKTp~4ecK~e cxeM~ nOM ~ npOM CMOHT~
pOBaHW Ha ne4aTHWX nnaTax /45x30 MM2, 85x30 MM2/. OH~ HaCTpa
~BaIOTCH, TpeH~pYIOTCH ~ oT6paKOBWBaIOTC~, 3aTeM nOMe~aIOTC~ B 
anIOM~H~eBwe CTaKaHW OT 3neKTpon~T~4eCK~x KOHAeHcaTopOB. ' OT
AenbHwe 3neMeHTW ~3Aen~H /HaKOHe4H~K C BOK, anIOM~H~eBW~ CTa
KaH ~ AP. / ¢~KC~PYIOTCH KneeM 114~aKp~H". TaK~M 06pa30M, nocrie 
MOHTa>Ka BonCTpOHa BonOKOHHo-onT~4eCKa~ n~H~~ CTaHOB~TCH He~3

BneKaeMO~. np~ yCTaHOBKe np~60pOB B KacceTW 2M MexaH~4eCKoro 

CTaHAapTa KAMAK jp~c. 3/ ~opnyc BonCTpOHa 3aKpennHeTC~ KOHCT~ 

PYK4~OHHbIM 3neMeHToM, pacnOnO>KeHHblM BHyT p~ ~4e~ K~. floncoena
HeH~e ~3Aen~HK annapaType C nOMO~blO 3neKTp~4enpO~3BOA~TC~ 

CK~X coeA~H~Tene~. An~ MOHTa>Ka BonOKOHHo~onT~4eCK~X Ka6ene~ 

/BOK/ Ha nepeAHe~ naHen~ KacceTW CAenaH T-06pa3Hw~ na3 C pa3
AB~>KHWM ¢~KcaTOPOM nOnO>KeH~H BOK BHYTP~ 3Toro na3a. 

Ilpa C03AaH~H BonCTpOHa cyurecr aeuusu« HBnHeTCH Bbl60p ~CT04
H~Ka H3nY4eH~~, onT~ManbHoro C T04K~ 3peH~~ Tpe6yeMwx TeXH~
4eCK~X xapaKTep~CT~K ~ 3KOHOM~4HOCT~. 

Ile pe o amv uic on mu u e ctcuic /p~c. 4/. ~3BecTHo, 4TO BpeM~ Ha (~1 

paCTaH~~ ~ cnaAa CBeTOBoro HMnynbca onpeAenHeTCH He TonbKO 
c06CTBeHHbIM~ xapaKTep~CT~KaM~ ~cnonb3yeMoro CBeTOA~OAa, HO ~ 

aMnn~TYAO~ TOKOBoro ~Mnynbca/IOI. BpeMH HapaCTaH~H ~ cnaAa ~M 1 

nynsca MO>KHO COKpaT~Tb, nonaaaa Ha CBeTOA~OA He np~MoyronbHbl~, 

a cTyneH4aTbl~ ~Mnynbc TOKa, aMnnHTYAa KOToporo B Ha4anbHbl~ 
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P HC . 3 . 3 -KaHaJlu Hble 6J10KI1 CIHI3 11 u a D CHOBe flOJlC TpOHa . 

PI1C. 4 . 3J1 eKTpI14eC KaR cxeMa
 

nOM: IMI - K1 55ITH5, M2 

K15-5Ar l ; Ha 3J1eK TpH4ecKo H cxe 


Me nOM He n OKa 3 a H p e 3HC TOp,
 

DKJII04eHH blH Me )f(AY BbIXOP,OM MI
 
H IIIHH OH HCT04HHKa nHT aHHR
 

+ 5 BI. ,, _...2 I I
 
OI'UU 0 I "
 

MOMeHT BpeMeH~ 3Ha~~TenbHo 60nbwe ero cTa4~oHapHoro 3Ha4eH~H 
/cnocoo "nynbCa4~~II/1II, 12~Ha p~·c. 5 nOKa3aHO Ae~cT .B~e nynsca
4~~ .YcnoB~~ 3KcnnyaTa4~~ CBeTOA~OAa An1075 B Ka4eCTBe ~3nY4aTe
nH AnH BonCTpOHa AonYCKalOT pa60Ty np~ aMnn~TYAe TOKOBoro ~M
nynbca AO O ~5 A, 4TO n03BonHeT pean~30BaTb ero HaKa4KY cTyneH
4aTWM I1 Mnyn bcoM TOKa 60nbwo~ aMnn~TYAW. 3neKTp~4ecKa~ cxeMa 
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nepenaoue ro MOAYIl~ aonc r poua-, 
6IlI-1S-K~ii1 K He06xOAI-1MOMY /Pl-1c. 

PHC. 5. llelicTBHe ITynhca~HH~
 

/Bae pxy _. HMnYJIhChI aa CBeTO,D,HO

Ae nOM; BHH3Y - Ha ~oTogHoAe
 

llPOM/ a - 5e3 rrYJIhCa~HH; 5 

OITTMMaJIbHWe nynbca~HH; B


CBepXTIYJIbCa~HH !TIepeTIYJIbCa~HH/. 

ocyurec r anamiero pe>KI-1M CBeTOAI-10Aa, 
4/, COCTOI-1T 1-13 gByX TTn-BeHTI-1Ileti, J

BKIl104eHHbiX neoannensno /MI-1KpOCXeMa K155n~5/, YCKopRIOLqero eMKO

CTI-1 C1, pe31-1CTOpa Rl 1-1 CBeTo,q1-10Aa An1G7S C BpeMeHeM HapaCTaHIi1~
 

1-1 cnana ~300 HC. npl-1 OTCYTCTBI-1I-1 caruana Ha BXOAe MI-1KpOCXeMbl '
 
Hanp~>Ke~l-1e Ha ee auxone paBHO 4 B-, Ha YCKop~10111eiil eMKOCTI-1 Vel=
 
= 5, B. naAeHl-1e HanpR>KeHI-1R Ha CBeTOAl'10Ae COCTaBnReT ~f B, 4TO
 
HeAOCTaTO~HO Am~ ero Bos6Y>KAeHI-1Ro npl-1 nonaue Ha BXOA yc'rpoacr

aa Cl-1rHaIla "nor . 0" HanpR>KeHlIte Ha ero vasixone nanaer AO 0,5 B,
 
.~ 4epe3 CBeTOAI-10A Ha~I-1HaeT Te4b TOK OT eMKOCTI-1 C1 1-1 I-1CTO~H~Ka 

nl-1TaHI-1R 4epes peSl'1CTOp R1 0 B Ha~aIlbH~ii1 MOMeHT BpeMeHI-1 nOCIle 
nepeKIlIO~eHI-1R MI-1KpOCXeMbl Ha CBeTOAI-10A nonaerc s uarrpaxeuae , paa
Hoe VCl - VKJI /rAe VKn - HanpmKeHl-1e or xpuror-o KIlIO~a/, T.e. 
VCll = 4,5 B. 3T~M HanpR>KeH~~M K ~1-1¢¢epeH~l-1aIlbH~M COnpOTI-1BIleHI-1
eM ~BeTOAI-10Aa rell onpeAeIlReTCR Ha4anbH~~ TOK ItH - 80 MA/, KO
Topbliil aanaer Kpyn1SHY HapaCTaHI-1R CBeTOBoro I-1Mnynbca. Ilocne 
OKOH~aH~R Cl-1rHanbHoro I-1MnYIlbta Ha BXOAe Hanp~>KeHl-1e Ha C1 yCTa
HaBIlI-1BaeTCR Ha- ypoaue Vel = ..... 2,5 B, a Ha auxone MI-1E<pOCXeMbr 
~4, 5 B0 TaKI-1M otipaaoi«, K CBeTOAI-10AY npaxnanuaaercs otiparuoe 
Hanp~>KeHl-1e VClJ. = VCl - V

K JI 
= 2,5 B - 4,5 B = -2 ~, 4TO cnocofi

cr syer 6blCTPOMY paspany eMKOCTM 06beMHoro aapsna CBeTOAI-10Aa 1-1 
YMeHbweHMIO BpeMeHI-1 cnaAa CBeTOBoro ~MnYJlbca. npl-1MeHR~ cnoc09 
tlnYIlbCal..4I-1a:1/ B OnTI-14eCKOM nepenar saxe , YAaIlOCb npa MeHbwe'M TO
Ke Bos6Y)l{Ae~HR ~ Ha 50% YMeHbWHTb I-1Hepl..41-10HHOCTb CBeTOAl'10,qa 1-1 
ofiecnevar s 60nee BblCOKYIO CKOpOCTb nepena-ur , Ha MI-1KpOCXeMe M2 
c06paHo YCTpoiilcTBo It1HA~Kault1~ nocTynalOLqeiil Ha BXOA Ml l..41-1¢POBO~ 

MH$opMaLtI-1It1. 
Ilpu em H:UK onmuu e CKUU /p~c. 6/ BKIl104aeT B cefia CIleAYIOLqlt1e 

yanu: TpaHCI-1MneAaHcHbli1 YCIt1IlI1TeIlb /THY! Ha M~KpocxeMe Ml, .rTH
HeiilHbl~ HeI-1HBepTIt1PYIOll.t~17t YCIt1IlI-1TeIlb !M2/ 1-1 xosmaparop /M3/. 'B Ka
4eCTBe npHeMHIt1Ka OnTIt1~eCKOro MSIly~eHIt1R ~cnOIlbSOBaH $oT6A~OA 

Al, pa60TalO~lt1~ B pe>KHMe o6paTHoro CMellleHHR. AIlR npe06paSOBaHI-1R 
TOKOBoro B~xOAa ¢OTOA~oAa B HanpR>KeHl1e npl-1MeHeH wlt1poKonoIlocH~ii1 'l'~.~
onepauuouusui YCI-1IlI-1Tenb Ml K544YA2A, It1MelOllll-1i1 K03$$S11.1MeHT YCI-1Ile I'

I
HM~ /KY/ -50. nIt1HeiilH~~ HeI-1HBepTlItPY~~It1ii1 YCI-1Il~TeIlb !M2/ C KY 

(., 

~20 McnonbSOBaH AIlR nOAcTpoMKI-1 K03Qxt>11l..4l-1eHTa TpaKTa n.PH' I-1SMeHe

t l I ~ .":6 

i , He. .
I I , , ,... II I ..,,~·.6 

PHC. 6. 3JIeKTpH~ecKaR cxeMa,TIPOM: MI, MZ - KPS44yn2A; 
M3 - KSS4CA3E; M4 - KISSBrl; MS - KISSITITS. 

HI-1It1 BeIlI-1~I-1H~ nOTepb, a TaKme cTpolt1TeIlbHoiil AIlIt1H~ BOK. npl-1 I-1C
nOIlbSOBaH~1-1 B Ka~eCTBe npl-1eMHI-1Ka l-1aIly~eHI-1~ At KpeMHl-1eBor:o nf)'¢,ll 
runa ¢.ll-256 Ha ,qlll-1He BOIlHbf I-1Sny~eHI-1'R apCeHI-1A-raIlIll1eBbiX CBeTo
AHOAriB /820 950 HM/ 6~~a nOIlY4eHa Kpytl-1SHa npe06pasoBaHKR 
-30 B/MBT. nl-1KOBOe SHa~eHl-1e Hanp~llieHI-1R WyMOB Ha B~XOAe ~50 Ma. 
YpOBeHb nopora cpa6aTblSaHlltR KOMnapaTopa 1~150 MB/ KOHTpOIlMpO
BaIlCR Ha CTeHAe nepe,q YCTaHoBKoi1 MI-1KpOCXeM~ M3 B ~SAenl-1e. 

.(:t.nR YC-T-paHeHI-1H, MHorOKpaT!:ioro, cpa6aTblBa~I-1R OT BOSMO)l{HblX napaanr 

.H~X MMnyIlbcoB B KOMnapaTope BBeAeHa nOIlO>KI-1TenbHa~ 06paTHaR 
CBRSb, KOTopaR nepeBo,qIt1T M} B pe>KIt1M Tplt1rrepa WM~TTa C rlt1CTe
peSI-1COM B 1 MB. BeHTI-1Ilb M5-1 BblnOIlH~eT $YHKl..41-11-1 corIlaCYIOLqero 
3IleMeHTa /6Y$ep, I-1HBepToP/. Ha My c06paHo YCTpoiilcTBo It1HAIt1Kal..41t11t1 
HaIlI-1~I-1R MH$op~a41-11-1 Ha B~XOAe OnTI-1~eCKOrO,npl-1eMH~Ka. 

OC1-l061-lWe napaJvtemp~ 60~Cmp01-la 

1~, .llnlt1Ha Ka6eIlbHoiil LfaCTIt1BOIlCTpoHa', M 
2. BI-1A BXOAHb~ Cl-1rHaIlOB 
3. BI-1A B~XOAH~X Clt1rHaIlOB 
4. CKOPOCTb nepeAa~l-1, K6I-1T/C 
5. HanpR>KeHMe nl-1TaHIt1R nOM, B 
6. Hanp~~eHl-1e nl-1taH~R npoM, B 
7. Oplt1eHTlt1pOBO~HaR CTOIt1MOCTb It1~AeIlIt1R, py6. 
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- TTn 
- TTn, TfJl 
- 0,16.0 0300 
- +6 
- +6, -6 
- -TOO 

Ha PIt1C o 7 npl-1BeAeHbl cmpu xmv pnn e cx enu onmoenenmpo n n nx 
Ka1-la~063 I-1cnoIlbsyeM~x Ha 3~y/8,I3/. Ha p~C. 8a Ms06pa>Ke~ 
OAI-1H HS 3IleMeHTOB c aeroaonaor-o xaaana CBRSIt1 - "AIlIt1HHbl~!1 ort
TpOH. B OCHOBe MHTerplt1pOSaHHoro It1SAenIt1R/ I 4/ - CBeTOBOAHa~ .rT1t1~ 
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PHC. 7. ,CTPYKTYPHble cxei-ru OrrT03JICKTpOHHbIX K3HaJIOB CBH311:
 

Cll - CBCTOAHOA, BOK - BonOKOHHO-OnTl1qeCKI1~ Ka6enb, ~ll 


tPOTOp;uo,o:, M - NY,llbTl1rrnCKCOp, OC - OrrTHqCCKI1~ COeAI1HI1


Tenb, UM - ,o:eMynbTl1rrneKCOp, AUIT - aH3nOrO-~l1tPpOBOH rrpe


06 pa30B3TeJlb, UATI "":" ~l1tPpo-.J}-i.JnOrOBbn1 rrpe06p.J30B3 'r e n s ,
 

H~A C8A3~ IOTpe30K BOKI ~ onT03neKTpOHH~e KOMnOHeHT~,' pa3Me~eH

H~e 8 M~H~aT~pH~X 3neKTp~4eCK~X pa3beMaX T~na LEMO. H~me Ha 
p~C~HKax nOKa3aHO, 4TO ~HTerpa~~A KaHan08 C8A3~ xapaKTep~3ye1

CA Hapa~~8aH~eM 4~Cna npoc r ux KaHan08 r-ma l'IBonCTpOH" 8 napan
nenb Ip~t. 76 ~ 78/, a TaKme ytnomHeH~eM t8eToBoAH~X KaHan08 
CBA3~ 3a c~eT nOB~weH~A YP08HA ~HTerpa~~~ OKOHe4H~X YCTPO~CTB 

~ pacw~peH~A ~x ¢YHK~~oHanbH~x 803MomHocTe~ Ip~c. 7r, 7A/. 
napannenbHaA opraH~3a4~A KaHanOB BOnC Ha 3¢Y ~cnonb3yeTcA 

AnA nOB~weH~A CKOPOCT~ nepeAa4~ 4~¢POBO~ ~H¢opMa~~~ Ha Man~e 

~ cpeAH~e paC~TOAH~A_ np~ nepeAa4e ~aHH~X Ha 60nbw~e paCCTOA
H~A np~MeHA~TCA YCTpO~CTBa ynnoTHeH~A/pa3ynnoTHeH~A ~H¢opMa lq
~~~, BXOAA~~e B COCTaB nepeAa~~ero Inp~eMHorol YCTpO~CTBa • l 

Ip~c. 7r ~ 7A/. B cnY4ae nepeAa4~ aHanorOB~x c~rHanOB B ~~¢ i;i
• I

pOB~e KaHan~ BOnC A06aBnA~TCA cxeM~ Aun ~ UAn Ha BXOAe nepeAa 'J~ 
~~ero ~ B~XOAe np~eMHoro YCTPO~CTB Ip~c. 7A/. 

Ooiua n cmouno cmo xa na na BOfIe ler: I CKnaAblBaeTCA ~3 CTO
~MOCT~ nepeAa~~~x ICnoMI ~ np~eMH~X ICnpoMI onT~4eCK~X MOAyne~, 

8 

BonOKOHHo-onTM4eCKoro xa6enA ICBOK/, a TaKme CTO~MOCT~ aaTpaT, 
CBA3aHH~X C H3rOTOBneH~eM ICh! , MOHTamoM ICM I, 3KcnnyaTa~~e~ 
IC31 B COOTBeTCTB~~ C ¢opMyno~ 

C~	 = CnOM + CnpOM + CBOK + CM + CM + C3' 

CH~3~Tb C~ MomHO nyTeM YMeHbweH~A KamAo~ COCTaBnA~~e~ ¢opMyn~. 

TaK, nepeXOA OT r~6p~AHO~ TeXHonorH~ K TBepAoTenbHo~ np~ ~3ro

TOBneH~~' nepeAa~~~x ~ np~eMH~X MOAyne~ cy~ecTBeHHO CHH3HT HX 
ce6eCTO~MOCTb. npHMeHeH~e onT~4eCK~ Hepa3beMH~X coeA~HeH~~ B 
KOPOTK~X IMoHTamH~xl Bonc ynpo~aeT ~ TeM caM~M TaKme YAeweBnA
eT H3rOTOBneHHe CBeTOBOAH~X KaHanOB AnA B~COKOBonbTH~X 3¢Y. 

KorAa 06beM nepeAaBaeMO~ ~H¢opMa~~~ AOCTaT04HO. 60nbwo~, MO
met np~MeHATbCA ee ynnoTHeH~e C nOMO~b~ BonOK~HHo-onTH4eCK~X 

MynbT~nneKcoPoB/15/o OAH~KO AnA onT03neKTpOHH~X KaHanOB CBA3~ 
Mano~ npOTAmeHHOCT~ 15~ 10 M/, ~cnonb3yeM~x Ha 3¢Y AnA C~HXPO
H~3a~~~ ynpaBneH~A ~ TeneMeTpH~, np~ ynnoTHeH~~ ~H¢opMa~~H 

YXYAwaeTCA 6~CTpOAe~CTB~e TaKoro KaHana CBA3~. KpOMe Toro, yn
nOTHeHHe ~H¢opMa~HH TepAeT BCAK~~ CM~cn np~ nepeAa4e ee Ha 
Man~e paCCTOAH~A, nOCKonbKY B03paCTaeT IB COOTBeTCTBHH C ¢op
MynO~, np~BeAeHHO~ B~wel 06~aA CTO~MOCTb KaHana BOnC 3a C4eT 
annapaTYPHO~ ~36~TO~HOCT~. n03TOMY np~ ~cnonb30BaH~~ MOHTamH~X 

Bont Ha B~COKOBonbTH~X 3¢Y Ha~60nee onTHManbH~M ABnAeTCA ~C

nonb308aH~e napannenbHO~ nepeA?4~ ~H¢opMa~~~ no napannenbHblM 
KaHanaM BOnC. 

Ha OCHOBaH~~ B~we~3nomeHHoro MomHO CAenaTb B~BOA, 4TO HaH
60nee w~pOKoe npHMeHeH~e BO BHYTp~06beKTOBbIX C~CTeMax ynpaB
neH~A 3~Y Ha~AYT KopOTK~e onT~4eCK~e Hepa3beMHbie onT03neKTpOH
H~e KaHan~ CBA3H, KaK Ha~~onee AeweB~e ~ npOCT~e B ~3rOTOBne
H~H ~ 3KcnnyaTa~~~ IBXOAH~e ~ B~XOAH~e 3neKTp~4eCKHe napaMeTp~ 

KOHTpon~pY~TCA 06~4HO~ 3neKTpO~3Mep~TenbHO~ annapaTypo~/. 

ABTOP 6narOAap~T M.A.BoeBOAHHa, n.KoMaHbAKoBa, ~.A.WenaeBa 

3a o6cYmAeHHe pe3ynbTaToB 3Kcnep~MeHTa, n.H.6y~noBa 3a nOMO~b 

B MOHTame ~ ~cn~TaH~AX 3-KaHanbH~X 6nOKOB B C~CTeMe ynpaBneHHA 
~HmeKTopOM YCTaHOBK~ Cn~H/16/. 
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3JIeKTpoHHKe. .Ily6Ha, 1985. 
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Tpynsr 7 Mescnyaaponaoro COBel.UllHHR no np06JI~MaM 
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4 p. 80 K. 

7 p. 75 K. 

4 p. 00 K.• 

5 p. 50 K. 

4 p. 50 K. 

4 p. 30 K. 
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Anyurra, 1985-. . 

3 p. 75 K. 
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Tpynsr IX Bcecososaoro coaemaaaa no yCKOpHTeJIHM 
3apH)i(eHHbIX xacrau. .Ily6Ha, 1984. (2 TOMa) 

13 p. 50 K. 
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3 p. 55 K. 
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np06JIeMaM CTaTHCTHlfecKoH MeXaHHKH. Jly6Ha, 1987. 
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