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BoJIOKOHHO-OmHlleCKHe JIHHHH CBH3H (BOJIC), nOCTpOeHHhie Ha OCHOBe 

omH'IeCKHX Ka6eneif, HalllJIH csoe npHMeHeHHe s cospeMeHHhiX CHCTeMax 

CBH3H, pacC'IHTaHHhiX Ha KopoTKHe H AJIHHHhie paccToHHHH 11 ' 2 1• B 6nmKaH

llleM 6ynymeM BOJIC nomKHhi HBHTbCH ocHOBHhiM cpencTBOM csH3H Ha 

KpynHhrx :meKTpocpH3HtJeCKHX ycTaHOBKax (3<1>Y). 3Ta o6nHCHHeTcH KaK 

ycJIO')f(HeHHeM o6opyAOBaHHH CaMHX ycTaHOBOK, TaK H 6onee ll!HpOKHM 

KpyroM 3aAatJ, AJIH pellleHHH KOTOpbiX OHH C03Aa10TCH. Pa3pa60TKa H npo

H3BOACTBO BOJIC AJIH KOHKpeTHhiX npHMeHeHHH Ha ycKopHTenHx 3apH)f(eH

HhiX tJaCTHU: llOATBepAHJIH TeXHHlleCKHe npeAnOCbiJIKH H 3KOHOMH'IeCKY10 

u;enecoo6pa3HOCTb HX BHeApeHHH. 

fiepcneKTHBa lllHpoKoro npHMeHeHHH BOJIC AHKTyeT 6hiCTpoe pa3BH

THe conyTCTBYIOLUeH 3JieMeHTHOH 6a3hi: H3Jiy4aTeneH, cpOTOAHOAOB, OllTH

tJeCKHX Ka6eneif, COe}l;HHHTeJieH, HanpaBJieHHbiX OTBeTBHTeJieH H T .)];., KOTO

paH CTpOHTCH Ha HOBeHlllHX cpH3HtJeCKHX npHHU:HllaX. 

B HaCTOHLUee BpeMH B Me)f(06"beKTOBbiX H MarHCTpaJibHbiX JIHHHHX CBH-

3H B Ka'leCTBe HCTO'IHHKOB H3JiytJeHHH see 'lall(e npHMeHHlOT HH)f(eKQHOHHbie 

nonynposoAHHKOBhie na3ephi, a nnn MOHTa')f(HhiX H sHyTpHo6neKTOBbi:X 

BOJIC npennotJTeHHe oTAaeTcH cseTOH3JIY'IaJOLUHM AHOAaM HHcppaKpacHor 

AHana3oHa. llnn ynelllesneHHH BOJIC sechMa aKTYaJihHO C03AaHHe yH~< 

sepcanhHoro npHeMonepenruomero nonynposoAHHKosoro npH6opa, KOTO

pbiH MO)f(eT 6hiTb HCllOJib30BaH KaK HCTO'IHHK H3JiytJeHHH B MOMeHT nepe

Aa'IH HHcpopMaQHH H KaK npHeMHHK B pe)f(HMe npHeMa, 'ITO ll03BOJIHT npH

AaTb nHHHHM 6onhlllyro rH6KoCTb H 3cpcpeKTHBHOCTb. B TaKHX CHCTeMax 

BOJIC OTCYTCTBYIOT naccHBHhie HanpasneHHhie OTBeTBHTenH H, cnenosa

TeJibHO, CBH3aHHhie C HHMH llOTepH. B Ka'leCTBe llpHMepa MO)f(HO npHBeCTH 

cseTOAHon-<PoTOAHOA "EROS" cppaHU:Y3CKOH cpHpMbi "Thomson-CSF" 13 ' 4 
'. 

C ero noMOLUbiO 6hma peanH30BaHa BOJIC. fioHBJieHHe H BHeApeHHe CHCTeM 

CBH3H HOBOrO llOKOJieHHH Bbi3biBaeT HHTepec. CnenyeT OTMeTHTb, 'ITO xa

paKTepHCTHKH npH6opos 3TOro Knacca HecKoJihKO xy)f(e, tJeM y TPaAHUHOH

HhiX CBeTO- H cpoTOAHOAOB. 0}l;HaKO nepcneKTHBa C03AaHHH OAHOBOJIOKOH

HbiX HHcpopMaTHBHhiX TpaKTOB, pa6oTaromHx s pytJHoM ( cny)f(e6HaH CBH3h) 

H aBTOMaTH'IeCKOM (Ha npHHQHne "3allpOC-QTBeT") pe)f(HMaX (TeJieKOHTpOJib, 

TeJieCHrHaJIH3aQHH) , OTKpbmaeT ll!HpOKHe B03MO)f(HOCTH HCllOJlb30BaHHH 

3THX npH60pOB Ha 3<1>Y. 



BOJICO<l>OH. OTII1CAHI1E CTPYKTYPHOY! CXEMbl 

flpoBeAeHHhie 11CCJ1eAOBa.HIDI OTe4eCTBeHHOH 3J1eMeHTHOH 6a3bl noKa3bi

BalOT, 4TO B Ka4ecTBe MHOrocj:JyHKIJ;I10HaJ1bHbiX npeo6pa30BaTeneH "CBeTO

AI10A-<jJOTOAI10A" B p.RAe cnyqaeB MoryT 6h!Tb 11CnOJ1h30BaHbl apceHI1AO

rannHeBhie Me303ni1TaKCI1aJihHbie 113J1y4a!Oil.ll1e A110Abl 11K-A11ana30Ha, 

C nJ10CKOH noBepXHOCTh!O 113J1y4eHI1.fl. 11cnOJ1h30BaHI1e TaKI1X np1160p0B 

B CHCTeMe BOJIC no3BOnHJ1o peani130BaTh CI1MnneKCHhiH pe)I(I1M pa6oTbi 

np11 nepenaqe a.HaJIOrOBbiX 4aCTOTHO-MOAYJ1Hp0Ba.HHbiX C11rHaJIOB no OAHO

BOJ10KOHHOMY CBeTOBOAHOMy TpaKTY ( CJ1y)l(e6HCUI CB.fl3b) . 
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PHc. 1. CTpyKTypHaf! cxeMa nonyKoM

nneKTa cHCTe~bi "BoncocpoH". 

0ni1CbiBaeMa.R CHMnneKCHa.R CI1CTeMa ''Boncocj:JoH'' C 11CnOJ1h30Ba.HI1eM 

u;11cj:Jposoro KaHana CB.R311 nocTpoeHa no cneny10m eii CTPYKTypHoii cxeMe 

(p11c. 1 ) . 0Ha cocTOHT 113 nsy x onHHaKOBbiX (TIKl 11 TIK2 ) np 11eMonepe

AalOmHX nonyKoMnn eKTOB (Ha p11c .l noKa3a.H TOJ1hKO TIKl , nocKOJ1hKY 
TIK2 aHanorH'·IeH ), CB.R3aHHhiX Me)I(AY co6oii s onoKO!iHO-OnTI14ecKI1M Ka-

6eneM (BOK) . 113MeHeHI1e pe)I(I1Ma pa6oThi nonyKoMnneKTa ocymecTsn.R

eTc.R spy4Hy!O, c noMOI.llh!O KHOnK11 ynpasneHI1.R (KHl) , pacnono)l(eHHoii 

Ha KOpnyce M11K pO cj:JOHa (M ) 11 AI1CTaiJ;I10HHO-ynpaBJ1.ReMb!X KOMMyTaTOpOB 

(YKl 11 YK2 ). Tipennono)I(HM, 4TO TIKl pa6oTaeT B pe)I(I1Me nepeAa4H (KHon

Ka KHl Ha)l(aTa), a TIK2 - B pe)I(I1Me np11eMa (KHl - oTnym eHa) . H I13Ko

qacToTHhiH peqeaoii cl1rHan oT M11Kpocj:JoHa (M) qepe3 cornacyiOml1ii yci1-

J111Tenh (CY ) nonaeTCH B u;enb ynpasneHI1.fl 4aCTOTHO-MOAYJ111pOBa.HHOrO 

reHepaTopa (liM). f' eHepaTop Hecymeii (liM-reHepaTop) s brpa6aTbiBaeT 

Cl1rHan npHMOyr OJ1hHOH cj:Jop Mbi (F = 100 Kf'U), KOTOpbiH MOAY1111pyeTC.fl 
no qacToTe Hli-HanpH)I(eHI1eM. llacTOTHO-MoAyn11pOBa.HHhie Kone6a.HH.fl nocTy 

na!OT B yCHJ1HTeJ1b MOil.IHOCTI1 (YM ), Harpy 3KOH KOTOporo .RBJ1.ReTCH HH

cj:JpaKpaCHbiH (11K) CBeTOAHOA. 11K-113J1yqeHI1e nocneAHero qepe3 KOMMY

HI1KaU110HHYIO cp eny, B Ka4ecTse KOTopoii cn y)I(HT BOK, nepeHOCI1TCH Ha 

npHeMHYIO 4aCTh BTOpor o nonyKOMnneKTa (TIK2) . <l>OTOnpHeMHI1K no
cn e}l;Hero COCTOI1T 113 cj:JOTOAHOAa (VA) , y CI1J111TeJ1.R - orpaH114HTen.R (YO), 
qacTOTHOro AeTeKTopa (li.[J.) 11 y CHJ111TeJ1.R H113KOH 4aCTOTbi (YHlJ) , K BbiXO

AY KoToporo noAKJ1104eHa A11HaMI14ecKa.R r onos Ka (,Ilf' ) . Tiepenaqa coo6m e
HH.fl B o6paTHOM HanpaBJ1eHI111 (OT BTOpOrO non y KOMnJ1eKTa Ha nepBbiH) 
np011CXOAHT a.HaJIOri14HO . 
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TIP AKTI1liECKAH PEAJ1113AU11H CI1CTEMbl "BOJICO<l>OH" 

3J1eKTpl14eCKa.R CXeMa A11CTa.Hu;HOHHO ynpaBJ1.fleMoro KOMMyTaTopa 
(YKl) npHBeAeHa Ha p11c.2 . 0CHOBHOe Ha3Ha4eH11e YKl COCTOHT B TOM, 4T0-

6hi AI1CTaHU110HHo, c noMOI.llh!O KOHTaKTHOH rpynnhr pene Pl npOH3BOAHTh 

PH c . 

OHHO 

2 . 3 n eKTplf'lecKaR CXeMa D;HCTaHl.{H

ynpaan f!eMoro KOMMyraTopa YKl. 

113MeHeHHe pe)I(HMQB pa60Tbl MHOrO

cj:JyHKIJ;HOHaJ1bHOrO npeo6pa3oBaTen.R 

V ,Ill. ,Iln.R pa60Tbi B Ka4eCTBe "CBeTO

cj:JoTOAI10Aa" 6hiJ1 Bbi6pa.H 11K-cseTo

A110A cep1111 AJ1118, HMe10m11ii Manbre 

ra6apHTbi (AHaMeTp 2,4 MM, AJIHHa 

6e3 BbiBOAOB 6,3 MM) 11 OTAalOmHH 

11MnyJ1hCHylO MOil.IHOCTh 113J1y4eHH.fl He 
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MeHee 10 MBT. ,IlnHHa BOJ1Hbl H3ny4eHH.fl np1160pa 850 HM, 113J1y4eHHe He
KOrepeHTHOe. 

Ha 3J1eKTpi14ecKoH cxeMe p11c.2 KOHTaKTbi pene Pl noKa3a.Hbi B nono

)l(eHI1H "TipHeM". CseToAHOA V,Ill BhinOJ1H.ReT cj:JyHKU1110 cj:JoTOAHOAa, pa6o

Ta!Omero B cj:JoToranhBaHH4eCKOM pe)KHMe (6ro Hanp.H)KeHH.H cMemeH11.H) . 

Tiona}l;alOmHH 113 CBeTOBOAa qaCTOTH0-MOAY1111p0BaHHbiH 11K-CHrHaJI C03-

AaeT Ha ero BbiBOAaX nepeMeHHYIO 3,IlC. TIOCJ1eAH.H.H Ha Harpy3Ke cj:JOTO
AHOAa ~ = 100 KOM cocrasn.HeT 7..;. 10MB. 

TipH nepeKnroqeHHH pene Pl a nono)l(eHHe "Ilepenatm" axon npHeMHoro 
onTI14ecKoro Monyn.H (IIPOM) 3aKopa4HBaeTc.H KOHTai<TOM KPl. Ilp.HMO

cMemeHHhiH CBeTOA110A V ,Ill nonyqaeT nHTaHHe OT reHepaTopa HeH3MeHHOrO 

TOI<a, co6pa.HHoro Ha TPa.H3HCTope Tl . I13MeHeHHeM senH4HHbr pe311CTopa 

( * 56 OM) B u;en11 3MI1TTepa Tl MO)KHO " nporpaMMHposaTh" BhiXOAHYlO 

MOil.IHOCTh ornHqeci<oro reHepaTopa. B I<a4ecTBe MoAyn.HTopa onTH4eci<oro 

Cl1rHaJia HCnOJ1h30Ba.Ha MHI<pOCXeMa Kl55J1115, seHTHJ1H KOTOpOH COeAH
HeHbi napannenbHo. l1To6hr H36e)KaTh "crynelihi<H" TOI<a Ha lll11Hax nHTa.HH.fl 

+5 B, B cxeMe Hcnonh30Ba.H "6ana.HCHbrH" AHOA THna K,Il522. IlocneAH11H 

n03BOJ1.HeT cj:JHI<CHposaTh CYMMapHbiH TOI< , noTpe6n.HeMbrH nepeAalOil.IHM 
MOAyneM (IIOM). 

IlonHa.H 3J1ei<Tp114eci<a.R cxeMa nonyKoMnnei<Ta npHBeAeHa Ha p11c.3 . 

Bnoi< COCTOHT 113 nepeAaror..u;eH H npHeMHOH 4aCTeH. B COCTaB 3J1ei<TpOHHoro 

o6paMneHH.fl IIKl BXOA.HT MHI<POMOAYJ1H IIOM, IIPOM 11 YHll c 3I<pa.HHpo-
Ba.HHbiM MOHTa)KOM. 
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IJepeOGIOU/.a.R 'IGCTb . )lJIR o6ecneqeHHR yCHJieHHR CHrHaJIOB C MHKpOcpOHa 

(M, THna )l3Mlll-1) B cxeMy BKJIKJqeH cornacyK>LUHH ycHJIHTeJib (CY) . 

OH co6paH Ha MHKpocxeMe Ml. HroaBHCHMo OT HanpR:>KeHHR, pa3BHBaeMoro 

MHKpocpoHoM BO BpeMR coo6meHHR, BhiXO.D.Hoe HanpR:>KeHHe CY no.D..D.ep:>KH

BaeTCR Ha onpe.D.eJieHHOM ypoBHe c noMOlUbKl APY. B Hee BXO.D.RT ynpaBJIRe

MhiH .D.eJIHTeJih HanpR:>KeHHR Ha TpaH3HCTope Tl H pe3HCTopax Rl H R2, TaK

:>Ke ycTpoHCTBo ynpaBJieHHR .D.eJIHTeJieM Ha TpaH3HCTope T2 15 1
• liM-Mo.D.yJIR

Top co6paH Ha MHKpocxeMe M2 (Kl76flA 7) . OH npe.D.cTaBJIReT co6oi1 ynpaB-

. JIReMblH HanpR:>KeHHeM reHepaTOp npRMoyrOJibHblX HMnyJibCOB. lJaCTOTa 

CJie.D.OBaHHR HMnyJibCOB reHepaTopa, npH OTCYTCTBHH HanpR:>KeHHR 3BYKO

BOH qacToThi (3ll), ycTaHOBJieHa paBHOH F = 100 Kru. DpH nocTynJieHHH 

HanpR:>KeHHR 3ll OT CY qacToTa reHepaTopa HaqHHaeT H3MeHRThCR. MaKcH

MaJihHaR .D.eBHaUHR qaCTOTbl lJM-MO.D.YJIRTOpa COCTaBJIReT -30 Kru. liT06bi 

He Harpy:>KaTb BblXO.ll. MO.ll.YJIRTOpa, Me)K.lJ.y HHM H yCHJIHTeJieM MOlUHOCTH 

(YM) BKJIKJqeH 3MHTTepHbiH nOBTOpHTeJib (T3). liM-KOJie6aHHR, TpaHccpop

MHpOBaHHbie B ypOBHH TTn, nocTynaK>T Ha MO.D.YJIRTOp noM. DpoMO.D.YJIH

pOBaHHhlH CBeTOBOH nOTOK C nOMOll.{bKl KlCTHpyeMoro onTHqecKoro COe.D.H

HHTeJIR 16 1 BBO.D.HTCR B BOK H nepeHoCHTCR Ha npHeMHYK> qacTb BTOporo 

noJiyKOMnJieKTa. 

IJpueMHa.R 'IGCTb. lJaCTOTHO-MO.D.YJIHpOBaHHhlH OflTHqeCKHH CHrHaJI H3 

BOK qepe3 KJCTHpyeMhiH omHqecKHH coe.D.HHHTeJih nocTynaer Ha BXO.D. 

DPOM. 3neKTpHqecKaR cxeMa DPOM HMeeT cTaH.D.apTHYK> KOHcpHrypa

UHK> 17 I. 0Ha BKJIKJqaeT B ce6R TpaHCHMne.D.aHCHbiH yCHJIHTeJih, yCHJIHTeJib

KOppeKTOp H KOMnapaTop. ilOCJie.D.HHH BhlflOJIHReT cpyHKUHKl CTa6HJIH3a

TOpa aMnJIHTY.lJ.hi HMnyJihCOB. TaKHM o6pa3oM, DPOM no cyTH CBOeH pa-

6oTaeT ycHJIHTeJieM-orpaHHqHTeJieM .D.JIR lJM,cHrHanoB. C UeJihK> yBeJIH

qeHHR tiyBCTBHTeJibHOCTH B npHeMHOH qaCTH nOJIYKOMnJieKTa npHMeHeH 

.D.eTeKTOp c <l>ADll 18 1
• Ha TpaH3HCTopax T4 H T5 co6paH cpa30BbiH .D.eTeK

TOP Ha TpaH3HCTOpHoH c6opKe (M3) , TpaH3HCTope T6 - ycHJIHTeJib nocro

RHHoro TOKa. reHepaTOp, ynpaBJIReMbiH HanpR:>KeHHeM, co6paH Ha MHKpO

CXeMe M4 (K176flA 7) . <l>yHKI.J.HK> nponopuHoHaJibHO-HHTerpHpyK>mero cpHJih

Tpa BhinOJIHRK>T proHcTop R3 H KOH.D.eHcaTop Cl. HaqanhHaR qacToTa reHe

paTopa, ynpaBJIReMoro HanpR:>KeHHeM, ycraHaBJIHBaeTCR pe3HcropoM R4 

no "KaqecTBy" BbiXO.D.HOro CHrHaJia. DocJie .D.eMO.D.YJIRUHH CHrHaJI 34 qepe3 

cpH!IbTp HH:>KHHX qacToT R5C2 H peryJIRTop rpoMKOCTH R6 no.D.aeTcR Ha BXO.D. 

MHKpOMO.D.YJIR yCHJIHTeJIR HH3KOH qaCTOThl (YHlJ). ilOCJie.D.HHH co6paH 

Ha MHKpocxeMe K174YH7 no THnOBOH cxeMe BKJIKJqeHHR . Ha BhiXO.D.e Yflll 

nO.D.KJIKJqeHa MaJIOra6apHTHaR .D.HHaMHqecKaR rOJIOBKa 3-r)lB-1 C HOMH

HaJibHbiM 3JieKTpHqecKHM conpoTHBJieHHeM 8 OM. MaKCHMaJihHaR BhiXO.D.

HaR MOLUHOCTh YHll -3 BT. DpH H3MeHeHHH pe:>KHMOB pa6oThi B Ka:>K.D.oM 

noJiyKOMnJieKTe He06XO.ll.HMO BhlflOJIHHTb Tpe60BaHHR K no.D.aBJieHHKJ nepe

XO.ll.HOH noMeXH. 3TO .D.OnOJIHHTeJibHbie Mephi, nOBhllllaK>I..UHe 3ai..UHll.{eHHOCTb 

5 



npHeMHoro onTH'IeCKoro Monym::r oT cHrHaJI08 csoero nepenaT4HKa . B8ene

HHe 8TOporo ynpasm::reMoro KOMMyTaTopa 8 3JieKTpH4ecKylO cxeMy nony

KOMnJieKTa (P2 Ha pHc.3) n0380J1HJ10 HCKJ1l04HTb 8J1HHHHe nepeXO,nHOH 

nOMeXH Ha Ka4ecT80 pa60Tbl CHCTeMb!. 

"ODTO<I>OH"- CBETOBO.IlHhlfi AKYCTW-IECK11fi.IlAT411K 

flpH HCnOJib308aHHH CHCTeMbl "Bonc¢loH" Ha 3<1>Y B pHne CJiy4aeB Heo6-

xonHMO ynnHHeHHe MHKpo¢oHHoro Ka6enH no necHTH H 6onee MeTpo8. 

flpH 8echMa HH3KHX yp08HHX 3J1eKTpH4ecKHX CHrHaJI08, nonyqaeMhiX OT 

nHHaMH4ecKOrO MHKpOcPOHa, HX perHCTpaUHH cymecT8eHHO 3aTpynHHeT

CH yp08HHMH peryJIHpHbiX noMeX. 

KaK noKa3aJI onhiT, noMeXH 803neHCT8YlOT B OCH08HOM Ha JIHHHlO CBH3H 

"MHKpo¢oH - cornacylOlll;HH ycHJIHTeJib". no xapaKTepy 3TH noMexH MoryT 

6h!Tb yCJIOBHO pa3neJieHhl Ha n8e rpynnhi: 1) eMKOCTHhie noMeXH, 803HH

KalOI..UHe 3a C4eT eMKOCTHOH CBH3H nposonHoro KaHana C CHJIOBOH CeTblO 

npOMhlWJieHHOH 4aCTOThi; 2) 3JieKTpOMarHHTHhie Ha8onKH 8 nOJIHX TOKOB 

npOMh!WJieHHOH 4aCTOThl, a TaK)f(e CHCTeMaX nHTaHHH HMnyJihCHhiX Mar

HHTOB, MOT0p08, pene H T.n. 

flepenaqa aKyCTH4eCKOH HH¢lopMaUHH no 80J10KOHHhiM CBeTOBOnaM 

n03BOJIHeT noCTHrHyTb 8hiCOKOH qyBCTBHTeJihHOCTH H Heo6xonHMOH noMe

X03ai..U11I..UeHHOCTH pe4e8oro cHrHana 19 1
• HH)f(e on11caH 3KcnepHMeHTaJih

HhiH CBeT080nHhiH aKyCTH4eCKI1H naT411K-M11Kpo¢loH (omo¢loH), xapaK

TepH3YlOlll;11H Ka4eCTBeHHO HHOH nonxon K peweHI1lO nOCTaBJieHHOH 3ana4H. 

KoHCTPYKUI1R omo¢loHa C MeM6paHOH-OTpa)f(aTeJieM H MecTHhiM HCT04-

HHKOM ocsemeHAA nocnenHeH noKa3aHa Ha pHc.4 . .IlaT4HK conep)f(HT Me

TaJIJIH4ecKHH Kopnyc (1), B KOTOpOM non yrJIOM 45° K nepneHnHKYJIHpy, 

BOCCTaHOBJieHHOMY K nJIOCKOCTI1 OCH08aHI1H MeM6paHhl, 3aKpenneHhi C8e

T080n (2) 11 CBeTOnHon (3) 11K-H3Jiy4eHHH . .IlJIH nepena411 OTpa)f(eHHOrO 

onTH4ecKoro H3Jiy4eHJ1R HCnOJih308aH MHOrOMOnOBhlH K8apue8biH CBeTO

BOn KK125 / 50 c n11aMeTPOM cepnue8HHhi sonoKHa 50 MKM 11 o6ono4KI1 

L 

71 

PHc . 4 . KoHcrpyKUHH omo<!JoHa: 1 - Kop

nyc; 2 - CBeTOBOA; 3 - CBeTO)J,HOA; 4 -

KOaKCHanbHbiH J<a6enb ; 5 - MeM6paHa; 

6 - Kpblll!Ka; 7 - aKyCTWieCKHe OTBep

CTHH; 8 - JJ,ep)l(aTenb; 9 - KHOnKa yn

paaneHHH; 10 - coeJJ,HHHTenh ::meKTpH· 

tteCKHH; 11 - BOK; 12 - coeJJ,HHHTenb 

omWieCKHH . 
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PHc . 5 . 3neKTpHttecKaH 

cxeMa cra6HnhHoro rme· 

paTopa TOKa. 

-125 MKM. 4HCJ108aH 

anepTypa 80J10KOHHO- ..Q818E 
ro cseTosona NA = 

= 0,2. CseTo8on 11Me-

eT nJIHHY 10 M. 3ep

KaJihHhie TOpUhl Ha 

CBeTOBone 6hiJIH no

ny4eHhl c noMOI..UhlO 

cKpaii6epa. KaqecTso 

CKOJIOB KOHTpOJIHpo-

,.------T-~t--~----. .......... T 2.4 

R~ 
100 

BaJIOCb non MHKpocKonoM. KoHUhi cseTosona apMHpOBaHhi nsyMH HaKo

He4HHKaMH: nHaMeTpOM 2,5 MM - nnH 3aXBaTa OTpa)f(eHHOrO OT MeM6paHhl 

CHrHaJia - H 3,5 MM nnH CThiK08KI1 C np11eMHhlM OnTH4eCK11M MonyJieM 

(cPOTOYCI1J1HTeJieM OnTO¢loHa). llJIH nona411 ni1TaH11H K MecTHOMy 11CT04H11KY 

H3Jiy4eHHH B OnTOcPOHe HCnOJib30BaH KOaKCI1aJibHhlH Ka6eJib ( 4) C BHJIKOH, 

AJIH nonKJil04eHHH s rHe3no LEMO. B Ka4ecTBe 11CT04HHKa CBeTa 11CnOJib-

308aH cseTonHon THna AJU07E. MoiUHOCTh 113Jiy4eHI1R CI1.Il nocTHraeT 

10 MBT npH T04Ke HaKa4KI1 100 MA 11 HanpH)f(eHHH 2 B. B pe)f(HMe "flepe

naqa" (KHonKa KH1 Ha Kopnyce omo¢oHa Ha)f(aTa) CI1.Il nonyqaeT nHTa

HHe OT CTa6HJihHOrO reHepaTopa TOKa (pHC.5) , CMOHTHpOBaHHOrO B cepB11C

HOM 6noKe KAMAK. reHepaTop BKJil04aeT s ce6H onepau11oHHhiH ycHJII1TeJih 

(M1) , 6ycTep (T1) H TOKOBhiH naT411K R1. ToK cseTon11ona JIHHe(mo CBH3aH 

c sxonHhlM HanpH)f(eHHeM: liT= usx.fR111 npH u8X = 10 B COCTaBJIHeT 

100 MA. flynhcau1111, TeMnepaTypHhiH 11 speMeHHOH npeH:¢ U8 x se,nyT K po

cTy MYJihT11nJII1KaTMBHoH: 11 anni1TI1BHOH cocTaBJIHlOI..U11X norpewHOCTH naT-

4HKa. fl03TOMY OnOpHhlH ypoBeHb Ha BXOn reHepaTOpa TOKa nonaeTCH OT 

HCT04HHKa o6pa3UOBoro HanpH)f(eHHH, norpelllHOCTh KOTOporo ,;;; Q,1 %. 

CseTooTpa)f(alOI..UaR noJIHMepHaR MeM6paHa ( 5) TOJII..U11HOH 20 MKM H nl1a

MerpoM 16 MM 113rOT08JieHa 113 aJilOMHHI1pOBaHHOH MaH:JiapOBOH nJieHK11. 

Me)f(ny MeM6paHOH-OTpa)f(aTeJieM 11 np11eMHhiM TOpUOM CBeTOBona 11MeeT

CH 3a3op ~ 2 MM . .IlnH npenoxpaHeHAA MeM6paHhi oT nospe)f(AeHAA s naT-

411Ke ycTaHOBJieHa MeTaJIJ1114ecKaR Kpbl!llKa (6) C aKyCTI14eCK11MI1 OTBep

CTI1RMI1 nl1aMeTpOM ~ 2 MM. 

BHelllHI1H aKyCTI14ecKI1H Cl1rHaJI B036y)f(AaeT KOJie6aHJ1R MeM6paHhl 

-oTpa)f(aTeJIH. PaccTOHHHe Me)f(ny 11CT04HHKOM 113Jiy4eHMR 11 cseTonpl1eM

HhiM TopuoM BOK np11 3TOM 113MeHHeTCH. CnenosaTeJihHO, 113MeHHeTCH 

ocsemeHHOCTh npl1eMHoro Topua BOK, 4TO oKa3hiBaer Monyn11py10mee B03-
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,ll;eHCTBHe Ha CBeTOBOH nOTOK, pacnpocTpaHRIOlllHHC.fi no CBeTOBO,ll;y. Ha 

BbiXO,ll;e <f>oToyCIDIHTe.TI.fi OnTo<f>oHa perHCTpHpyercR 3JieKTpH4eCKHH CHr

HaJI, nOBTOpRIOlllHH 3aKOH H3MeHeHHR aKyCTHI.JeCKOrO B03,ll;eHCTBH.fi. 

BroKHo OTMeTHTb, tJTO c yse.rrHtJeHHeM MOlllHOCTH H3JiytJeHHR Cl1.[l oT

HOilleHHe CHrHaJI/IllyM Ha BblXO,ll;e llPQM nOBbiUlaeTCR, T .K. MOlllHOCTb no

Jie3HOrO CHrHaJia Ha BbiXO,ll;e <f>oTOnpHeMHHKa nponopUHOHaJibHa KBa,ll;paTy 

HHTeHCHBHOCTH CBeTa, a MOlllHOCTb IllYMOB paCTeT JIHHeHHO. 

<l>opMa tJaCTOTHOH xapaKTepHCTHKH OnTO<f>OHa HMeeT HepaBHOMepHOCTb 

± 6 ,!1;5 B ,ll;Hana30He 0,1 7 12 Kru. 0Ha onepe,ll;eJIReTC.fi B OCHOBHOM pe30-

HaHCHbiMH CBOHCTBaMH . HCnOJib3yeMOH MeM6paHbi. .[lHHaMHI.JeCKHH ,ll;Hana-

30H onTo<f>oHa )!:100 nE. HmKHHH npenen npHHHMaeMbiX 3BYKOBbrx cHrHa

nos orpaHHtJeH co6cTseHHbiMH IllyMaMH Cl1Il, a sepxHHH - ynpyrocTblO 

MeM6paHbi. 

CymecTseHHoe ynytJilleHHe MeTponorHtJeCKHX xapaKTepHCTHK onTo<f>oHa 

(nOBbiilleHHe tJYBCTBHTe.TibHOCTH H paClUHpeHHe ,ll;HHaMHI.JeCKOrO ,ll;Hana30Ha) 

O)f(H,ll;aeTC.fi npH HCnOJib30BaHHH 6onee TOHKOH aKyCTHqeCKOH Me6paHbl 

(HanpHMep, H3 aJIIOMHHHpOBaHHOH MaHJiapOBOH nJieHKH TOJilUHHOH 12 MKM). 

TEXHOJIOrl1R COE.[ll1HEHIDI BOJIOKOHHhiX CBETOBO.[lOB (BC) 

METO.UOM 3JIEKTPO.UYrOBOfl CBAPKI1 

l13rOTOBJieHHe BOJIC co crpoHTellbHOH ,ll;JIHHOH a coTHH H TbiCRtJH MeT

pos ,ll;JIR C03,ll;aHHR Me)f(o6'beKTOBbiX CHCTeM cs.R3H npennonaraer yMeHHe 

HapamHBaTb BOJIOKOHHO-OnTHI.JeCJ<HH Ka6e.rrb (BOK). B ,ll;aHHOH pa6oTe ,ll;JI.fl 

Ha,ll;e)f(Horo coe,ll;HHeHHR OT,ll;e.TibHbiX 6yxT BOK npHMeHRJIOCb csapotJHoe 

ycTpoH:cTso, no3BOJIRIOLUee csapHBaTb BC c noMOlUblO 3JieKTpHtJecKoH 

,ll;yrH /I 
0 

I. 3KcnepHMeHTbl no CBapKe CBeTOBO,ll;OB npOBO,ll;HJIHCb Ha BOJIOK

HaX c rpa.n;HeHTHbiM npo<f>HneM noKa3aTe.rrR npe.rroMneHHR cepnetJHHKa: 

,ll;HaMerp o60JIOqKH 125 MKM, ,ll;HaMerp cep,ll;etJHHKa 50 MKM. Ha O,ll;HOM 

H3 KOHUOB Ka)f(,ll;OrO OnTHqecKoro Ka6eJIR 6biJI ycTaHOBJieH OnTHI.JeCKHH 

coe,ll;HHHTe.Tib "BOK-BOK" c HaKOHetJHHKOM !P3,6 MM. 

TeXHonorHqecKHii: npouecc caapKH MHoroMonosbrx BC cocTOHT H3 

cnenyromHX onepauHH:. C coe.n;HHReMbrx BC ynanRIDTCR 3aLUHTHbre noKpbi

THR H npOH3BO,ll;HTC.fi CKOJI BOJIOKHa . .[lJIR 3THX Ue.TieH HCnOJib30BaJIC.fi Ha6op 

cneuHaJibHbiX HHCTpyMeHTos. KOHUbi BC MexaHHqecKH oqHLUaJIHCb oT noJIH

aMH,ll;HOH 060JIOqKH H OT CHJIOKCaHOBOrO noKpbiTHR Ha ,ll;JIHHY -15 MM. 

CKoJibi Ha Topuax oqHLUeHHbiX BC co3nasaJIHCb cKpai1:6epoM. BonoKHo, 

3a<f>HKCHpOBaHHoe B V -o6pa3HOH KaHaBKe HHCTpyMeHTa, Ha,n;pe3aJIOCb H 

pacr.RrHsanocb, nocne qero Ha Topue BC nonyqanc.R 3epKaJibHbiH CKOJI. 

.[lJIR caapKH BC HCnOJib30sanacb npoMbilUJieHHaR ycTaHOBKa CB-1M c MO

HOKYJIRpHbiM MHKpoCKOnOM Ml1P-3, C MeXaHH3MOM <f>HKcaUHH H IOCTHpOB-

8 

PHc. 6. KoHCTPYKUHH annapaTa nnR :meK· 

TponyroBOH CBapKH OnTH'leCKHX BOnO· 

KOH (OB): 1,2 - ¢lHKcaTophi OB; 3 -

BOnb¢lpaMOBhle 3neKTp0,!:1hl; 4 - MHK· 

pocKon; 5 - OnTH'IeCKOe BOnOKHO; 

6 - npHBO,l:l sepTHKaJibHOrO nepeMe· 

i..UeHHR 3neKTpO,l:IOB; 7 - - npHBO,l:l rO· 

pH30HTanbHOrO nepeMei..UeHHR ¢lHKCa)f( 

Topa OB; 8 - py<IKa ynpasneHHH npH· 

BO.LISMH. 

PHc . 7. TeXHonrH<IeCKHH npouecc csapKH cseTOBOJlOB : .. 

a - Ha<IanbHOe COCTOHHHe; 6 - BBeneHHe CMecH; B - c6nH· , 

)f(eHHe; r - onnasneHHe Topuos; Jl - c6nH)f(eHHe H csap· 

Ka; e- OKOH'laHHe CBapKH. 

KH BOJIOKHa (pHC.6). llonroTOBJieHHbie K CBapKe 

BC 3aKpenmmHCh s V-o6pa3HbiX KaHaBKax ycTpol1-

CTsa <f>HKCaUHI:i CBeTOBO,ll;OB, npHqeM pacnOJIO:>Ke

HHe Topuos BC Ha6nronaerc.R non MHKpocKonoM. 

MeXaHH3MoM rocrHposKH onTHtJeCKHe soJIOKHa 

ycTaHaBJIHBaJIHCh COOCHO C TOI.JHOCThlO ± 1 MKM. 

3aTeM TopUbi BC c6JIH:>KaJIHCb Ha paccTORHHe 

20 MKM (pHC. 7) . .[lJIR nOJiytJeHH.fi I.JHCTOrO COe,ll;H-

'I -=== ~ A 

5 

:z 
< f ~ 

'1 
A 

HemiR 11 ynyqweHHR rocr11posK11 Me)f(ny TopuaMI1 BC ssO,ll;11JiaCb KanJIR 

onTI11.JeCKI1 npo3pa4HOH CMecH, COCTOHlUeH H3 50% rJI11UepHHa 11 50% 3TI1JIO

BOrO CnHpTa. Bse,neHHe KanJII1 CMeCI1 n03BOJIHeT .U06HThCH OnTI1MallhHOH 

rocT11posKH BC no MaKC11MYMY c11rHana oT reJI11H-HOOHosoro na3epa. nocne 

rocrHpOBKI1 BC c6JIH:>KaJII1Cb Ha paccTOHHI1e - 10 MKM, 11 o.uHospeMeHHO 

C 11CnapeHHeM CMeCI1 OnJiaBJIHJII1Ch TOpUhl BOJIOKOH nyrOBhiM pa3pH.UOM, 

B03HHKaiDlUI1M Me:>K.UY BOJih<f>paMOBhiMI1 3JieKTpo.uaMI1. ToK pa3pH.Ua np11 

11cnapeH11H cMeCI1 11 onnasneHI1H paseH 8 7 10 MA, speMH onnaaJieHHH Ha

XO.U11TCH s npene.rrax 0,2 7 0,3 c. 3Ta onepau11H no3BOJIHeT 1136e:>KaTh o6pa-

3osaHHR ny3hiphKOB s cpocTKe BC H yMeHhlll11Th sJII1HHI1e so3HHKaiDLU11X 

.ue<f>eKTOB np11 cKoJie BC Ha KatJecTBO csapKI1. nocne onnasneH11H Topuos 

BC nepeMemaroTcH s npo.uonhHOM HanpasneHI1H .uo B3aHMHoro conp11KOC

HoseHHR H csapHBaiDTCH. llp11 npose.ueH1111 csapKI1 30Ha pa3orpesa BC co

crasJIHeT 2 7 2,5 nHaMerpa B.UOJih Ka:>K.D.oro 113 csapHBaeMhiX sOJIOKOH . 
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PHC. 8. KOHCTPYK'-IHJI 

3a~HTHOH MycpTbl : 1 -

CBeTOBOA; 2 - 6aHAa*

HbiH V-o6pa3Hb!H npo

<j:IHnb ; 3 - nOnOBHHKH 

3a~HTHOH MycpTbi; 4 -

CTfi*Hbie BHHTbl. 

PHc . 9. KoHCTPYK'-IHH Ka6enbHoro 6apa6aHa: 1 - 6apa6aH c nonBH*HbiMH ceKUHHMH; 

2 - CTOHKa; 3 - py'IKa; 4- ynop; 5- cpHKCaTOp HaTfl*eHHfl; 9- BHHT; 10 - pe3H· 

HOBblH noHC; 11- aMOpTH3aTOp; 15,17,19- 3neMeHTbl OCHOBaHHfl. 

TaKaR umpmm 30Hhi nyr11 nonytJeHa np11 paccroHHI111 Me)!(JJ.y sonb¢paMo

BhiM11 3JieKTpOAaMI1 1,5 7 1,8 MM, yrne 3aTOlJKI1 3JieKTPOAOB 30° (KoHyc) 

11 TOKe AYfl1 20 MA. BpeMH ropeHHH AYfl1 OKa3hiBaeT OCHOBHOe BJI11HH11e 

Ha npotJHOCTh csapHoro uJBa. YcTaHOBJieHO, tJTo np11 AJIHTeJihHOCTHx Me

Hee 1 c npotJHOCTh coenHHeHHH BOJIOKOH pe3KO CH11:>KaeTCH. 0nTI1MaJihHOH 

cnenyer CtJHTaTh AJIHTeJibHOCTh ropeHI1H nyr11 nopHAKa 3 c . .IlnH yseJII1tJe

HI1H MeXaHHtJeCKOH np011HOCTI1 CBapHOrO COeA11HeH11H ero YCI1JII1BaiOT. 

YnpotJHHIOI.U11H 3JieMeHT 6hm 113rOTOBJieH 113 TOHKOH MeTaJIJII1tJecKOH nna

CT11Hhi, 113 KOTOpOH ¢opM11pOBaJICH V-o6pa3Hh!H 6aHAa'lKHh!H npo¢11Jlb, 

KyAa yKJiaAhiBaJIOCh csapHoe coeAI1HeHI1e. CneU11aJihHhiM HHcrpyMeHTOM 

KOHUhi ynpotJHHIOI.Uero 3JieMeHTa c yno:a<eHHhiM sHyTp11 csapHhiM coeAI1-

HeHI1eM ¢opM11pOBaJII1Ch TaK11M o6pa30M, lJT06hi o6ecnetJHTh HaAe:a<HylO 

¢11KCaU11lO C nOKpbiTI1eM BOJIOKHa. 3aTeM 3TO c6opHO-CBapHOe COeA11HeH11e 

yKJiaAhiBanoch s nonocrh 3ai.U11THOH MeTaJIJII1tJecKoH MY¢Thi (p11c.8) . 
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flocJieAHHfl pe3h60Bhl M11 lJaCTHMI1 HaAe:a<HO ¢11KC11pyeT 3al.l(I1THYIO 060JIOlJ

KY BOK, o6pa3yH, TaKI1M o6pa30M, MexaHI1tJeCKl1 npo4Hoe Hepa3beMHoe 

coeA11HeHl1e. 3Kcnep11MeHTaJibHbie l1CCJieAOBaHl1H HeCKOJibK11X TaK11X COeAl1-

HeHl1H noKa3aJil1 , lJTO noTepH s Hl1X cocTaBJIHIOT 0,3 7 1,1 nE. Ha p11c .9 

noKa3aHa KOHCTpyKUl1fl OAHOrO 113 Ka6eJibHhiX 6apa6aHOB, CKOHCTpy11pO

saHHhiX AJIH xpaHeHHH. TJiaHcnopT11pOBKI1 11 pa3sepThiBaHHH BOK co cTp011-

TeJihHhiMl1 AJI11HaMl1 AO 1000 M. 
0CHOBHbie TeXHl11JeCK11e xapaKTep11CTI1KI1 CI1CTeMhl " Bonco¢oH" : 

1. lJaCTOTa HecyweH, KlU . .. . .. - . .. .. ...... · .. · ..... · ... · · ..... 100 

2. HoMHHaJihHhiH AHana30H lJaCTOT no sxony 

MOAYJIHTOpa, ru . .... ... - .. - - ... -.... - .. .. ... ... - .... 20 7 16000 

3. HoMHHaJihHhiH AHana30H lJaCTOT 

no M11Kp0¢0HHOMY BXOAy ( np11 11CnOJib30BaHI111 

M11Kpo¢oHa ,Il3Mlll), lU . - ........ - - .. . . .............. 100 7 3500 

4. MomHocTb l13Jiy4eHI1H np11 pa6oTe npeo6pa3oBaH11H 

B pe:a<HMe cseTOA11oAa, BT .. - ....... .. ...... ...... _ ....... 6·10- 3 

5. lJyscTBHTeJibHOCTh TIPOM np11 pa6oTe 
npeo6pa3osaTeJIH s pe:a<11Me ¢oTOA110Aa, BT .... . ........... _ .. .. 10- 4 

6. ,IlJIHHa BOJIHbl CBeT0¢0TOA110Aa, HM .. . · - · . · · · · · · · . · · · · · · · . · · · .850 
7. T11n cseTOBOAa . ................... . ... - ......... . ... KK 125/ 50 

8. TioroHHoe 3aTyxaHHe BOK, no / KM ..... - ......... . ... ... . .... ... . 5 

9 . .IlJIHHa BOK, M, He 6onee ... .. . . ......... - ...... - ............ 500 

10. Ea30Bhie 6noKl1 .... ............ ............ . .... - . KAMAK, 3M 

B 3aKJil01JeH!1e CJieAyeT OTMeTl1Tb, lJTO MOHOBOJIOKOHHaR Cl1CTeMa CBfl311 

"Bonco¢oH" C l1CnOJib30BaH!1eM MHOro¢yHKU110HaJibHh!X npeo6pa30Ba

TeJieH "csero¢oTOAl10Aa" 11 u11¢poBhiX KaHanos BOJIC npocTa 11 HaAe:a<Ha 

B 3KCnnyaTaU111-L flp11 oueHKe KaHaJIOB CBH311 B cpaBHeHl111 C ABYXBOJIOKOH

HOH aHanorosoH BOJIC 1 1 1 He o6Hapy:a<eHo yxynweHI1H cy6beKTl1BHoro 

BOCnp11HTI1H petJeBOH HH¢opMaUI111. J-b np11BeAeHHhlX xapaKTep11CTl1K peaJII1-

30BaHHOH CI1CTeMhi BOJIC BHAHO, lJTO oHa ynosnersopHeT seeM Tpe6osa

Hl1HM, npeAbHBJleHHhlM K COBpeMeHHOH paA1103JieKTpOHHOH annnapaType 

CBfl311, pa6oTalOI.l(eH Ha 3<l>Y. 
AsTop 6naronap11T M.A.BoeBOA11Ha 3a 11HTepec I< AaHHoH pa6oTe, IO.B.f'y

caKoBa 11 B.B.Cene3Hesa 3a pa3pa60TKY KOHCTPYKUHH OTAeJihHhiX 3JieMeH

TOB BOJIC, TI .H .EyHsonosa- 3a MoHTa:a< 6noKos. 
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