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Bse,neune 

CnmKHOCTb 6opb6hl c noMeXaMH Ha ycKopHTeJihHOM Km.mneKce yaenwmaaeT

c~ H3-Ja umpoKoro cneKTpa pa6otJHX cwmanoa CHHxpocpaJoTpoua H nyKnoTpoHa 

[}) H, COOTBeTCTBeliHO, . CHrHanOB napa3HTHbiX HaBO.I{OK; C ytJeTOM 'pa3MeiUeHH~ 

CHCTeM mtTaHH~ If ynpaaneHH~ ycKOpHTenliMH B OT,I{eJibiiO CTO~IUHX JnaHH~X If Ha 

pa3JIH'IIIbiX :niDKaX CHCTeMa KOMMYJIHKauHH Tpe6yeT. TIUaTeHbHOH 3KpaHHpOBKH 

JIHillfii CB~3H OT 3JieKTpOMarHHTilbiX HaBonoK H pa3B~3KH 3a3eMJieHilbiX ::meMellTOB 

OT 6ny)l(naJOIUHX TOKOB. EOJiblllHe TpynHOCTH B031lHKaJOT· H npH aBTOMaTH3aUHH 

HOIIIlbiX HCTO'IIIHKQB [2,3), pacnOJIO)I(e!lllbiX:Ila BbiCOKOBOJibTIJOH· nJiaTcpOpMe non 

noTeliUIIanOM -·750 KB OTIIOCHTeJibllO .JeMJIH If B panHaUHmiHOHJmte. 

KapnHHani>noe pellleHHe. 3THX npo6neM MO)I(eT 6biTb nocTHrHYTO Ja ctJeT 

lllHpOKOro BHenpeHH~ OnTH'IeCKHX. JIHIIHH CB~3H (QJ1C), aK:rHBIIO pa3pa6aTbJBae

MbiX B nocne.l{lllfe -ronbi. nocKOJibKY OnTH'IeCKM CB~3b .I!CnOJibJyeT• B;·KatJeCTBe 

IIOCliTeJI~ HllcpOpMaUHH CBeT, npencTaBJI~JOIUHii C060H 3JieKTpOMarHHTIIble KOJie-

6aHH~, TO no ananornH c .::~neKTpoca~JbJO .ee nonpaJ,nen~JOT na ,naa .BHna: · «npoao,n

nyJO» H «6ecnpoao)wyJO>> onTHtJecKyJO ca~Jb. OcnoaHbiM nanpaanenHeM: onTHtJec~ 
KOH CB~3H ~BJI~eTC~ BlleJipe!me B npaKTHKY BOJIOKOilllO-OnTH'IeCKHX HllllHH CB~3H 
[ 4-23 ); nOCKOJibKY. J)!(e pa3pa6oTallbl BOJIOKO!lllble CBeTOBOnbt C 3aMeq.aTeJibllbiMH 

xapaKTepHCTHKaMu nepenatJH. OnnaKo .onTH'IeCKM ca~Jb; · noc.TpoeHHM no 

npunuuny}tepenatJH HHcpopMaUHlf a oTKpbtTOM npocTpancTBe, .TaK)I(e npencTaBJI~

eT. Jlla'IHTeJibllbtii mnepec • 

• . CoapeMeHHbte nocTH)I(eHH~. a o6nacm ::~neKTponnoii 6aJbi, OJ1C nonTsep)l(.l{a

JOT uenecoo6pa3HOCTb If CBOeBpeMeHHOCTb paCCMOTpeHH~ B03MO)I(IJOCTH C03naHH~ 

H. anenpenu~ ... na. ::~neKTpocpH3lftJecKHX · ycTaHOBKax aoo6me, H, ita, nyKnoTpoife s 

tJac:r!IOCTJ.!, ,CliCTeM nepena'IH UHcppoBOH HllcpOpMaUHH «0TKpb1TbiH OnTH'IeCKHH 

KaHan», ~CnOJib3YJOiuHX. HHcppaKpaCHOe. HJnytJeHlfe (11K:H3JIYtJeHHe) •. ·· 

8 . OTHH'!He . OT . 3JieKTpOMarHHTilbiX. KOJie6aHHH . panHO,I{.HanaJO!la I1K-;HIDY: 

tJeHH~ pacnpocTpaH~JOTC~ a· aTMoccpepe co 3Ha'IHTeHbllbiM JaryxanHeM H3-3a no-:

momenm~ If pac_ce~H~. 8eJIH'IHHa JaTyxaHH~ CHJibllO 3aBHCHT OT COCTO~H~ aT

MOCcpepbl If nnHHbi BOJIHbl HJnyqeHn~. B 11K-;:iwanaJone ecrh, yqacTKH, Ha KOTOpbiX 

11K-HIDYtJeHHe npH pacnpocrpaHeHHlf · B .. aTMOccpepe 3eMJIH HCllbiTbJBaeT 

MHHHManbHOe JaT}?(aHHe: TaKHX yqacTKOB TpH:OT 0,75 no 1,7.MKM; OT3 no 5MKM 

H .oT 7 no .14. MKM, H oHn npencraan~JOT onpeneneHHbiH UHTepec nn~ c03,naH~ 

UHcppOBbfX,JIHHH.itcBjJ3H THna «9TKPbiTbiH OllTH~eCKHH KaHan».·. 

0.\u; ... :· .... .:.ll.lu:itJt -~ 
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ITmmnenue ycTpoiicTB, noJBonsJOmux npHHHMaTL, perncTpHpoBaTL, H3Mep.HTL 

napaMeTpLl l1K-uJnyqenuii, nono:l!mno natJano umpoKoMy ucnonLJOBaHHJO :noro 

.uuanaJoHa B HaYKe H TeXHHKe. ITocne.unue .UOCTH:lKeHH.H nonynpoBO.UHHKOBOH 
::meKTpOHHKH n03BOnHnH peanHJOBaTh CHCTeMLI CBH3H B J1K-.uuanaJOHe. 

ITpeuMymecTBO l1K-uJnyqeHH.H nepe.u 6onee «.UnHHHLIMH» :meKTpo-

MarHHTHLIMH BOnHaMH COCTOHT B TOM, 'ITO 30Ha pacnpOCTpaHeHH.H J1K-n)"'eH 

orpanutJeHa paMKaMH .uamwro noMemenH.H. 3To I:ICKnJOtJaeT BnH.HHHe l1K-nepe

.uaTtJHKa Ha aHanOili'IHYIO pa.uuoannapaTypy, yCTaHOBneHHYJO B COCe,llHHX noMe

meHH.HX. B cuny O'leHh MMOH .llflHHhl BORHhl H ,llOBOflhHO lliHpOKOro cneKTpa HJny-
. ..J 

tJeHH.H HCKniO'laJOTC.H HHTepcpepeHUHOHHhle nOMeXH npH OTpa:lKeHHHX OT CTeH 
nOMemeHH.H H HaXO.ll.HmHXC.H B HeM npe,llMeTOB. 

OcnoBHLJe <PYHKUHOHanLHLJe coCTaBn.HJOmue «0TKpLITOro onTHtJecKoro Kana

mt» uucppoBoii nepe.uaqu coo6menuii - l1K-umyqaTenu, l1K-npueMHHKH u Bo

npocLJ, CB»JaHHLJe c noMexmamumennocTLJO u KatJeCTBOM nepe.uaBaeMhiX cur
nanoB. 

·J1cTO'IHHKaMH J1K-H3R)"'eHH.H B HaCTO»mee BpeM.H 'lame BCero CRJ)i(aT ap

CeHH,llrannHeBhle cBeTO.UHO.Uhl (13]. Onu HMeJOT cpaBHHTenLHO yJKHH cneKTp HJny

tJeHH.H OT 0,92 .UO 0,96 MKM 1:1 BbiXO.UHYIO MOmHOCTh .UO 10 MBT. O.unaKo ,lln.H 

ysepeHHOro npHeMa CHrHanOB BHYTPH nOMemeHHH TaKOH MOmHOCTH OKa3biBaeTCH 

He,[{OCTaTO'IHO. lJTo6bJ· yBenH'IHTh MOmHOCTh HJn)"'eHH.H · He06XO,llHMO BKniO'leHHe 

6 + 8 cBeTO.UHO.UOB. ITp1:1 y.uBoenuu tJHcna HJn)"'aJOmux: .uuo.uoB y.uBauBaJOTC.H Mom

HOCTL HJn)"'eHH.H H BbiXO,llHOH TOK npHeMHOrO · cpOTO,llHO,lla, 'ITO COOTBeTCTByeT 

ysenHtJeHHIO MOmHOCTH CHI'Hana Ha BXO,lle npl:leMHHKa B 4 pa3a H ~ ynyqllleHHIO 
COOTHOilleHH.H CHrHan/noMexa. Ha 6 ,llO. 

. .[VI's! npHeMa CHrHMOB, 'nepe,llaBaeMbiX B J1K-.uuana30He, HCnORb3YIOT KpeM

HHeBLJe (p-n) H (p-i-n)-cpoTO.UHO.Ubl [13],~KOTOphle MO:lKHO l:lcnonLJOBaTL KaK 3cp

cpeKTHBHLJe npl:leMHHKH l1K-H3nyqenuii, c BLJCOKHM Krill npeo6pa3oBaHH.H nyquc

Toii ::~neprnu, Manoii co6cTBennoii eMKOCTLJ0 •. 3Tu npu6ophl Moryr pa6oTaTb npu 

OTHOCI:!TenbHO BbiCOKHX 'laCTOTaX MO.Uyn.HUHH, C ManhJM K03cpcpHUHeHTOM 'lliYMa H 

BLICOKoii · nuneiinocTLm xapaKTepHCTHK: CneKTpanLHa» tJYBCTBHTenLHOCTL cpoTo

.uuo.uoB OTHOCHTenLHO ManO MeH»eTC.H B lliHpOKOM cneKTpe: HJn)"'eHHH. 0.uHaKO 

TaKa» «lliHpOKOnOnOCHOCTb». YX}'.lllllaeT · COOTHOilleHHe CHman/noMexa Ha BXO,lle 

npHeMHHKa. 3To JacTaBn.HeT npHHHMaTL Mepbl·K· onTHtJecKoii cpunLTpauuu · curna

noB. HanpHMep, ycTaHOBKa nepe.u cpoTonpHeMHHKOM <<tiepnoro» cpHnLTpa n03BO

n.HeT npaKTH'leCKH nonHOCThiO H36aBHThC.H OT BRH.HHH.H. noMeX B BH.UHMOM )"'aCTKe 
cneKTpa.' 

CymecTBeHHhlM ne.uocTaTKOM npueMHhiX cpo'ro.uuo.uoB .HBn.HeTC.H Maria» CBeTo

'IYBCTBHTenLHa» noBepXHOCTb 'H B CBH3H C 3THM OTHOCHTenLHa» J3Ka» .UHarpaMMa 

nanpaBnennocTH. ITo::~ToMy :lKenaTenLHO, 'IT06L( cBeToBoii noTbic, npifxo.usmuii ·K 

cpOTOnpHeMHHKy CO BCeX CTOpOH, KOHUeHTpHpOBMCsf Ha CBeTO'IYBCTBHTenbHQH 

noBepxnoCTu. Cm.uaTL TaKYJO onTHtJecKyJO cucTeMy :ia.uatJa .UOBOnhHO cno:lKHa». 

Hau6onee npocTO yBenutJHTh TenecHLIH yron BocnpH.HTH.H l1K~nyqeii,:'nanpHMep .uo 
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120°, MO:lKHo, npuMemm cTeKn»HHLJe unu nnacTMaccoBhle nunJLJ, ,KoTop~Ie 
yseJIH'IHBaJOT K03cpcpHUHeHT ycHneHH.H «OnTH'leCKOH aHTeHHhl» . 

flpH nepe.naqe HHcpOpMaUHH B J1K-.uuana30He B03HHKaJOT eme ,llBe npo6neMLJ: 

noMexmamumeHHOCTb rpaKTa OT l1K-umyqeimii cn'yqaHHbiX HCTO'IHHKOB H nOBhl

llleHHe 3cpcpeKTHBHOCTH HJn)"'eHH.H H npHeMa CHrHanOB. J1CTO'IHHKOM nOMeX .B 

l1K-.uuanaJ(me .HBn.HeTc.H n106oe Teno c TeMneparypoii noBepxnocTH 6omllleii a6-

conJOTHoro Hyn.H. qeM Bblllle TeMnep~Typa HCTO'IHHKa, TeM 60J1bllle HHTeHCHBHOCTh 
l1K-umyqeHH.H. · 

Haunyqllleii 3aiUHTOH OT TaKoro po.ua noMex gBn.HeTc.ll Mo.uyn.s~uu.s~ l1K-~my
tJenu.s~ CHrHanaMH CO CJIO:lKHbiM cneKTpOM. 06bJ'IHa» aMnmiTyUHaH MO.UYJI.IIUH.H .llfl.ll 

3THX UeJieH npaKTH'leCKH HenpHro,llHa, TaK KaK OnTH'leCKHH npHeMHHK He 3aiUH~ 
men OT BOJ.UeHCTBH~ HMnynLCHLIX noMex. Tio::~ToMy npuMeHHJOT KOM6imupo8an~ 
HYIO MO.UYR.IIUHIO ,.;_ J1K-H3n)"'eHHe MO.Uynupy!OT no aMnn~Ty.Ue Hecymeii, K()TO

pa», B CBOJO oqepe.uL, npoMo.uynupoBana no tJaCTOTe curnanaMH .uaHHhiX, T.e. HMe

eT MeCTO AM-qM-MO.UYJI.IIUH.H. 3Toi cnoco6 noJBOJI.lleT 3HatJHTeJibHO nOBbiCHTh 

noMexoyCTOH'IHBOCTh npHeMa UUcppOBhiX CHrHanOB ( 17). 

1. 0DTH'IeCKHe K8H8Jibl nepe.l{a'IH HHti»OpMaUHH (OKUU) 
C BbiCOKOBOJibTHbiX nnaTtl»opM 

Hau6onLiliYJO onacnocTL .un»' BXO.UHbiX KacKa.uos cpoTonpueMHHKOB, pacnono

:lKeHHLIX Ha BhiCOKOBOJibTHOM TepMHHane H pa60TruOmHX C BXO.l{HhiMH CHrHanaMH 

MHJIJIHBOflhTOBOro ypOBH.II, npe.UCTaBn.IIIOT nOMeXH, CC>3,llaBaeMLle: ·· 

a) npo60.HMH B ycKOp.IIIOUleH CHCTeMe H pa3p.II.UHOH KaMepe HOHHOro 
HCTO'IHHKa; 

6) MOUlHhiMH reHepaTOpaMH TOKOB BhiCOKOH tJaCTOTLI; 

B) 3<P<fleKTaMH BhiCOKOro HanpH:lKeHU.II (TJieiOUlHH pa3p.ll.ll, KOpOHUpOBaHHe, 
HCKpeHUe H T . .U.); 

r) HMnynLCHOH pa60TOH THpaTpOHOB H THpHCTOpOB . 

3TH noMeXU HOC.liT CnOHTaHHhiH xapaKTep H npOHUKaJOT B aHanOrOBYIO tJaCTh 

cpoTOnpueMHUKa HJ o6mero cpu.uepa ::~neKrponiiTaHH.H tJepeJ napaJUTHYJO eMKOCTL 

o6MOTOK cunosoro TpanccpopMaTopa ucTO'IHUKa u o6muii nposo.u nuTaHU.II. KoM

nencaunoHHLie cTa6unuJaTop'Lr nanp.s~:lKeHH.H ne ycnesaJOT pearnposaTL Ha Ko

poTKne HMnyJILCbl CeTeBLIX noMeX HJ-Ja OrpaHU'leHHOCTH co6cTBeHHOH nOJIOChl 

nponycKaHn». CeTeBLJe cpHnLrphl [24], BLmycKaeMLJe npoMbllliJieHHOCTLJO M.H 

JalllUTbl ·OT noMeX, OKaJanUCb He,llOCTaTO'IHO 3cpcpeKTHBHhl .. KaK nOKaJan OnhiT 

pa60Thl, ,lln.ll HCKnJO'leHU.ll noMeX no «JeMne» H 3cpcpeKTOB, COJ,llaBaeMLIX KOHT}'

paMU JaJeMJieHH.H, B annaparype He06XO,llHMO HanUtJUe raJILBaHU'leCKHX pa3B.H30K 

[22,23]. 'CymecTBeiino ynytminTL xapaKTepucTnKu cm.uasaeMoii ;annaparypLI 

OKTII1 MO:lKHO npuMeHeHneM neJaJeMneHHLIX HCTOtJHUKOB nuTanu.s~ [15,19]. 

no Tony OnTH'leCKOH TpaCChl OKTII1 ~O:lKHO PaJ.UeJIUTb ua cne.UYJOlllUe: 
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- C 3aKpb!TbiM OllTH'IeCKHM KaH<UIOM (3QK), HHcpopMaumr 'Iepe3 KOTOpblH 

nepe,llaeTca no BCl3.ll)'XY, BHYTPH cseToHenpoHuuaeMoii H3onauuoHHoii Tpy6LI; 

. - C HCll01Ib30BaHHeM BOJIOKOHHO-OllTH'IeCKOro Ka6en5f (BQK), OnTH'IeCKa.H 
Tpacca icoTOporo npe,llcTasnaeT co6oii sonoKoimLIH CBeTOBO.ll; 

- C OTKpbiThiM ODTH'IeCKHM KaHanOM (QQK), B03.llYlllHhiH npOMe::KYTOK KOTO

poro .ll~.lleTC.ll T}JaCCOH HanpasneHHOH nep~,lla'IH UHcppOBOH HHcpOpMai..{HH; 
· -· C HCDOJib30BaHHeM KOM6HHHpOBaHHOrO ODTH'IeCKOro KaHana (KQK). 

Ha puc.! npuse,lleHLI sapuaHThi opraHu3auuu nep~.lla'IH HHcpopMauuu u yn

pasnaiOmux CHrHanOB B CHCTeMe ynpasne!fH.H HOHHhiM HCTO'IHHKOM, YCTaHOBJieH
HOM Ha BhiCOKOBOJihTHOM TepMHHane nuHeiiHoro ycKopuTena llY-20. 

Tipu ucnonL3osauuu BOK - H3nyqaTenL, .. ycTpoiicTBo ero MO.llynauuu, 

cpoTOnpueMHHK u )leMO.llynaTop pa3MemaiOTca B KacceTax KAMAK (~peiiTLI KA

MAK 2 H 3 Ha puc. I a). Hcnonh30BaHIIe sonoKOHHOcOnTII'IeCKOH JIIIHIIII CB.li31I B 

ycnOBII.liX BhiCOKOrO ypOBH.ll DOMeX CHIIMaeT 3Ha'IIITenbHYIQ 'IaCTb 3TIIX npo6neM, 

nocKonLKY BOK He'IyBcTBIITeneH K 31IeKTpoMarHIITHhiM noMexaM II HaBO.llKaM. 

Mana.H Macca u ra6apiiTHLie pa3Mepbi BOK no3sonaiOT C03.llaBaTL KOMnaKTHLie 

CHCTeMbl CB.li31I. Bee 3TII Ka'IeCTBa OUTII'IeCKOro KaHana CUOC06CTBYIOT BbiCOKOH 
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6). 

Puc. I. ll>)'HKUHOHaJihHllll cxeMa opraHH3auuu nepe,lla'IH umpopMauuu .Ha BhiCOKO
BOJihTHOM ycKopuTene, (1 - BLicoKoaonLTHllli,IIJiaT!popMa; 2,3- KpeiiTLI KAMAK; 
4 - BOJIOKOHHO·OUTH'IeCKHH Ka6enb; 5 :-7" OUTH'ICCKHH. llpHCMOllepe,llaT'IHK; 6 -. 
3KcnepHMCHT3JibHM roJIOBKa KOK) 

4 

,llOCTOBepHOCTII nepe,lla'III HHcpOpMai..{HH (OlllH6Ka Uepe,lla'III ,llaHHbiX ,lln.ll DpOBO,ll~ 

HhiX If Ka6enbHhiX JIIIHIIH ne::KIIT B npe,llenax 10-4 + }0-S, ,lln.ll CHCTeM C HCUOJ1b30-

BaHIIeM BOK 3TOT napaMeTp He npeBLilllaeT 10-9). 

lllupOKOe npaKTII'IeCKOe BHe,llpeHIIe CBeTOBO,llHbiX CIICTeM Ha ycKOpiiTen.HX 3a

pa::KeHHbiX 'IaCTIIU c IIcnonL3osauiieM BOK c.uep::KusaeTca, ua Haw B3rn.ll.ll, · 

OTCYTCTBIIeM IIHCTp)'MeHTapii.ll II BbiCOKOH CTOIIMOCTbiO 3neMeHTliOH 6a3bl. 

Tipii IIcnonL30BaHIIII OOK (p1Ic:I6) - omu'IecKIIe Mo~ynii c um)"laTeneM II 

ycTpoiicTBOM ero MO.llynaUIIII, a TaK::Ke cpo1-onp1IeMiioe ycT}JoiicTB·o c .lleMo.llynaTo

poM MOfYT pacnonaraTLC.H BHe KpeiiTOB KAMAK, HO B npe.uenax npaMoii BII.llii

MOCTII. KoHCTIJYKTIIBHO OOK MO::KeT 6LITh BhmonHeH B BH.lle BhiHOCHOH npiieMo

nepe,llaiOmeii onTII'IeCKOH ronoBKII, YKPenneHHOH Ha KpeiiTe, cseTOBa.H 3HeprH.H 

KOTOpOH pacnpocTpaH.HeTC.ll B OTKpbiTOM npocTpaHCTBe. 0TKpb!TbiH OUTII'IeCKIIH 

KaHan, opraHII30BaHHhiH no TaKOH cxeMe, npe,llHa3Ha'IeH )lna nepe.uaqu IIHcpop

MaUIIII Ha paCCTO.liHIIe UOp.ll,llKa 5 + 10 M ,lln.ll CB.li31I C ycTpOHCTBaMII, HaxO,ll.lllll:H

MIIC.ll DO.ll Bh!COKIIM Hanpa::KeHIIeM • .[(na pa60Tbl Ha 6on.bllleM Y.tiill.IeHIIII B -~nTII
'IeCKIIX · Mo.uynax OOK ucnonL3YIOTca IIMnynLCHLie nucppaKpacHLie rionynpo

BO.llHHKOBLie J1a3epbl. 

Tipii IIcnonL30BaHHII KOK (p1IC.l6') - omii~eCKIIe ronoBKII 6, npe.llcTasna

IOlll:IIe co6oii OUTH'IeCKIIe C.HCTeMbl C ycTpOHCTBaMII IOCTHpOBKII, B cpoKyce · KOTO

pb!X HaxO,ll.liTC.ll TOpUbl BOJIOKOHHO~OnTH'IeCKIIX Ka6eneH 4;: pacnonmKeHHble BHe 

KpeiiTOB KAMAK:2 II 3. H3nyqaTenu; ycTpoiicTBa IIX MO.llynaUIIII, cpinonpu~M'
HHKII it .ueMo.uynaTopLI cMoHTupoBaHhi B KacceTax KpeiiToB . .ll.aHHM cp)'HKuiioHani.-
Ha.H CXeMa pa3MemeHII.ll o6opy.UoBaHH.H IIMeeT p.H,ll ,llOCTOIIHCTB: . . . ,, . 

- o6ecne'IIIBaeTca BhiCOKa.H ranbsaHII'Iecica.H pa3sa3Ka (TaK K~ cymecTsyeT 

B03.llYrllHbiH npoMe::KYTOK C BbiCOKIIM npo61IBHbl~ Hanpa::Ke~IIIeM); . . , ., 
__:_ uMeeTca so3Mo::KHOCTh pacrionaniTL omii'IecKIIe' ronosKII s y.llo6HoM 'Ma 

IOCTHpOBKH MeCTe Ha BbiCOKOBOJihTHOM TepMIIHane llY-20 (TaK KaK OUTH'IeCKHe 

fOJIOBKII 6 He np1IB.ll3aHbl K annapaType 2 If 3 31IeKTp1I'IeCKHMH Ka6en.HMII, ,llniiHa 

KOTOpbiX OrpaHH'IeHa 31IeKTpH'IeCKIIMH Tpe6oBaHH.HMII If CTeneHhiO UOMexo-

3alll:Hlll:eHHOCTII IICU01Ih3yeMOH 3neMeHTHOH 6a3hl). 

TaKHM o6pa30M, c noMOlll:hiO .TexHonorn~ecKoii HHTerpauiiii MO.llyneii BOK II 

OOK MO::KHO coKpaTIITh CTpouTenLHYIO .unuHy · BOK u. cymecTBeHHO CHH3HTh 

CTOHMOCTh o6opy.UOBaHH.ll ,lln.ll nepe,lla'III IIHcpOpMai..{HH. . 

<l>yHKUIIOHaribHM cxeMa omuqecKoii ronosic~ noKa3aHa Ha p1Ic.2, o6muii BII.ll 

3Kcnep1IMeHTanhHOH annapaTYPLI KOK - Ha p~·c.3. OmuqecKa.H ronosKa npe.ll

Ha3Ha'IeHa ,lln.ll ycTaHOBKHBhiXO~IIOrO TOpUa BOJIOKOHHO-ODTII'IeCKOro Ka6ena [13) 
B cpoKyce 06'beKTHBa. 0Ha' <(OCTOIIT H3 OUTII'IeCKOfo COe,llHHIITen.ll (20], OnpaBbl, 

JIIIH3hl II IIHcppaKpaCHOX:O CBeTOcpH1IhTpa, npe,llHa3Ha'IeHHOfO ,lln.ll pe::KeKUHII cpOHO

BOH 3acseTKII •. B · 'yCTpoficTBe npe.uycMOTpeHa B03MO::KHOCTh no.ucT}JoHKII nono

xeHua Topua BOJIOKOHHO-ODTII'IeCKOro Ka6en.H OTHOCIITenbHO cpoKyca JIIIH3bl 

if= 35 MM) s npe.uenax ± 5 MM. MexaHII'IeCKM 'IaCTh KOK coCToHT H3 
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Puc.2. «lJ}'HKUHOHanbHalJ cxeMa OnTH'lecKoif ro.noBKif. (Jl I, JI2 - JllfHJbi; BOK -:
oo.rioKoHHO-OnTH'lecKnif Ka6enb; OC - omu'lecKHif coe.nHHHTenb; C.ll- coeTO.nuo.n; 
«lJJl - $rfO.IllfO.Il; Or - OnTif'le'CKaJI roJlOBKa) • 

IOCTHpoBo'IHOro ycTpoiicTBa, KOTopoe .cny:lKHT .llJI.ll o6ecne'JeHH.ll BJaHMHOH 

.OpHeHTaUHH B npOCTpaHCTBe (HaUeJ1HBaHH.ll) nepe.naromeH H npHeMHOH fOJ10BOK C 

DOMOlltbiO MHKpOMeTpeHHOro DOBOpOTHOro ycTpOHCTBa, DJ1aT<jJOpMb1 .llJI.ll ycTa-
HOBKH u' KpermeHH.ll. · / ·. 

B JaBHCHMOCTH OT ycnosuii 3KcnnyaTaUHH HOHHoro ·ucTO'IHHKa napaMeTPbl 

KOK MO:lKHO s·apLuposaTL, .no6usa.~~cL Hau6onee' y.no6HLIX co~THoweHuii. TaK, B 

JaBHCifMOCTH OT pa3MemeHH.ll annapaTypbl Ha BbiCOKOBOJ1bTHOM TepMHHane RY-20, 

Puc.3. 3KcnepHMeHTanLHaJI ronooKa KOK 

6 

:\ 
1 

1\ 
\f 

a TaK:lKe paCCTO.liHH.ll OT Hee JlO 6eJonaCHOH JOHbl MO:lKeT HJMeH.liTbC.ll .llJIHHa 

omuqecKux Ka6eneii KaK y nepBoro, TaK u y BToporo KOMnneKTa KOK. llpu 3TOM 

~aHOBHTC.ll Ba:lKHblM onpe.neneHUe BeJ1H'IHHbl He06XOJlHMOfO 3HepreTH'IeCKOfO no

TeHUHana CHCTeMbl CB.liJH (T.e. Tpe6yeMOH MOUlHOCTH H311YlJaTeJ1.ll DpH HOpMHpO

BaHHbiX WYMaX) (9], KOTOpbiU 3a)laeTC.ll COOTBeTCTBYIOUlHM Bbi60pOM OnTH'JeCKHX. 
3J1eMeHTOB KOK . 

2.0KIIH .llJIJI CBJIJH 

BHyrpH DOMemeHHH YCKOpHTeJibHOro KOMDJ1eKCa 

KoH<jlurypauH.ll ceTH OKllH cocTOHT. · HJ pe<jliieKTopoB .n npHeMonepe

.naT'IHKOB. Pe<jlneKTOp ycTaHaBJ1UBaeTC.ll Ha DOTOJ1Ke KOMHaTbl. 0H MO:lKeT HCDOJ1b-

30BaTLC.ll HeCKOJ1bKHMH npHeMonepe.naT'IHKaMH, paCDOJ10:lKeHHbiMH y CBOHX 

TepMHHanos. Ha puc.4 noKaJaHa KoH<jlurypauu.H· CeTH «0TKpb1TbiH onTH'IeCKHii 

KaHan». Pe<jlneKTop H npueMonepe.naT'IHK HMeiOT HK-uJJiyqaTenH H oriTH'IecK:ue 

npueMHHKH .llJI.ll o6ecne'leHH.ll .noyxcTopoHHeii · CB.liJH; PaJHOHanpaBneHHLie J1HHHH 

CB.liJH (CHHJY BBepx H CBepxy BHHJ) pa6oTaJoT HapaJHbiX HeCyUlHX lfaCTOTaX .llJI~ 
oTceusaHH.ll co6CT8eHHoro OTPa:lKeHimro curnana. · RoKanLHIDI ceTL o6pa3yeTc.ll 

DYTeM coe.nHHeHH.ll HecKoifi.Kux peq).rieKl'opoB KoaKc~anLHLIM • Ka6en~M. CucTeMa 

CB.liJH «0TKpb1TbiU ODTH'IeCKHU KaHan»· HCDOJ1LJyeT CXeMy c np.siMOU BHJlHMOCTbiO 
pe<jlneKTopa; o6na.naromyro cne.nyiDUlHMH CBO.UCTBaMH: . . . . 

I"'IIMEI.£ ... 1 

ICOAkCMAtoMM KAR:J~ 

n••o:roc-

,/ ,c~F':! ',. 
/ I I I I ', 

/ I I •' ' 
// ~AICPACICI' M3Jl"EHME ' 

/ /,' li '> 
-----/f--4:-----

11 ,, 
I \f I'PMEl'IO-n&PENT-

·f. f 

:PHc.4. KoHqmrypauH.ll ceTH «OTKpbiTbiH omuqecKHH KaHan» 
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L OOTOAOK --cJ" PE¢111EKTOP 

I\ c!J-2jl8-[b 
nPErPAAA TEPM~HAn TEPM~HA~ 

PHc.5. B3aHMOJleHCTBHe TepMHHaJIOB npH HaJIH'IHH 

nperpaAhi 

·- B03MO)I(HOCTLIO ycTaHaBmiBaTL ycTOH1.J11BYIO CB}!3h BHe 3aB11C11MOCT11 OT pa3-

Mepos KO;.fHaThl 11 K03cpcp11Q11eHTa OTpa)l(eHH}! CTeH; 

- B03MO)I(HOCThiO CB}!311 1.Jepe3 pecpneKTOp np11 Han111.J1111 nperpa,!lhl Me)l()ly 

AByM}! np11eMonepeAaT1.J11KaM11 (p11c.5); . 

...:... B03MO)I(HOCThiO np11eMOnepeAaT1.J11KaM, pacnonO)I(eHHhiM B pa3Hh!X KOMHa

TaX, COeA11H}!TbC}! Me)l()ly C060H 1.Jepe3 pecpneKTOphl H Ka6en11 CB}!311 (p11c.6). 

B pecpneKTopax 11 np11eMonepeAaT1.J11Kax · JicnonL3)'10TC}! OAHOT11nHLie 6noK11 

11K-cBeTOA110AOB. CseTOA110Ahi, ycTaHoBneHHL;e B pecpneKTope, AaK~JT ill11fJOK11H 

nYlJOK 113nY1.JeH11}!, HanpasneHHLIH BH113 · ( - i 20°). B np11eMonepeAaT1.J11Ke cse

TOA1IOALI CHa6)1(eHhl n11H3aM11, cpOKYC11pyiOlU11M11 11K-113nY1.JeH11e Ha OTpa)l(aTene 

(TeneCHhiH yron pacxo)l()leHlf}! nYlJKa - 10°). 

nOTOJlOK 

(""~ \'-ro' 
~ &-cb' 
TEPM~HAn nPEf"PAAA TEPM~An 

PHc.6. B3aHMOAeHCTBHe TepMHHaJIOB. pacnario)l(eHHhiX B pa3HhiX KOMHlUax 

8 

noTonoK 

/~""'" 
c:!M ~ 
TEPI"IIIHA~ TEPMJ.iiHAn TEPMI<Hiln T6PMHHAJ1 

PHc.7. B3aHMOJleHCTBHe TepMHHaJIOB c pa31IH1.JHhiMH 11HcpopMaUHOHHhiMH 
CHCTeMaMH 

<l>OTOllp11eMH11KOM 113nY1.JeH11}! B pecpneKTOpe Cn~11T QJOT0Jl110Jl C 60nhill0H 

CBeT01.JYBCTB11TenLHOH llOBepXHOCThiO Jln}! llp11eMa .C11rHanOB C pa3Hh!X HanpaBne

H11H. Ilp11eMonepeAaT1.J11K11 CHa~)l(eHhl n11H3aMH <l>peHemi. IlocneAHHe cpOKYC11pyiOT 

11K -113nY1.JeH11e, 11A~ee OT pecpneKTOpa, o6ecne1.J11BaiOT: mmpaBneHHOCTh np11eMa, 

noBLIWM 3cpcpeKT11BHOCTh pa6oTh! QJOTOA110Aa B np11eMH11Ke · 11HcpopMaU1111: TaKrui 

KOHCTpyKQ11}! HaCTOnhHOfO KOMnneiCTa KaHana CB}!311 o6ecne1.J~BaeT 3alU11TY · AaH

HhiX OT HCKa)l(eH11H, ll03BOn}!eT nepeKniOlJaTLC}! Ha APYI}'IO 11HCpopMaQ110HHYIO 

C11CTeMy HaBeAeH11eM Ha COOTBeTCTBYIOlU11H pe<)JneKTOp, 113 YCTaHOBneHHhiX B KOM-, 

HaTe (p11c.7). PecpneKTop 113nY1.JaeT np11H}!TOe coo6meH11e, a TaK)I(e·nepeAaeT ero . . 
no KOaKC11anhHOMY Ka6eniO Ha Apyrne pecpneKTOphl, KOTOpLie, B CBOIO OlJepeJlh, 

113nY1.JaiOT c11rnan Ha Bee np11eMonepeAaT1.J11K11, pacnono)l(eHHLie noA H11M11. CKo

pocTh nepeAa1.J11 AaHHhiX MO)I(eT AOCT11raTL 1 M611T/c. IlocKonLKY yBen111.JeH11e pac

CTO}!H11~ yxyAmaeT OTHOilleH11e C11rHan/myM, 3KCJ!ep11MeHT<l[Ih~O ycTaHOBneHO 

MaKC11ManhHOe paCCTO}!H11e Me)l()l}: np11eMonepeAaT1.J11KOM 11 pe<)JneKTOpOM, np11 

KOTOpOM BepO}!THOCTh Oill116K11 He npeBhlillaeT -' 10-7• 0HO COCTaBn}!eT 5 M. 

Ilp11eMonepeAaT1.J11K (p11c.8) COCT011T 113 reHepaTOpa, ynpaBn}!eMOfO Hallp}!

)l(eH11eM (fYH), CXeMhl nponycKaH11}!, ApaHBepa CBeTOJl110AOB (CI1.IJ.), npe

AYC11n11Ten}! TOKa QJOTOA1IOAa (<l>.D.), ycHn11Ten}!-OrpaH111.J11Ten}!, 1.JaCTOTHoro AeTeK

Topa 11 MOAyn}! 11HTepcpeiica. Ilp11eMonepeAaiOlU11H 11HTepcpeiicHLIH MOAynh <?6ec

ne1.J11BaeT HHTepcpeiic RS-232C (11n11 cneu11an11311poBaHHhiH MKKTT V24). 

PacnpocTpaHeHHLie npoToKonii riepeAa1.J11 cpaiinoB ....,.. XMODEM 11 Kermit [25]. 

0H11 onpeAen}!IOT Hal.Jano nepe~a1.J11 11 BhiKni01.JeH11e 11K -113nY1.JeHlf}!, a TaK)I(e npo

Bep}!IOT Han111.J11e 11HcpopMaQ1111 Ha BhiXOAe np11eMH11Ka. Ecn11 o6Hap~eHo coo6-

meH11e OT Apyroro TepM11Hana, TO MOAynh )!()leT OKOH1.JaH11}! nepeAa1.J11. KpoMe TOfO, 

MOAYnh 11HTepcpeiica onpeJlen}!eT cTi>nKHOBeH11e naKeTOB 11 11ucpopM11pyeT o6 3TOM. 
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PHc.8. !l>yHKUHOHaJibH!UI cxeMa npHeMonepeJlaiDmero HHTepcj:leiicHoro MOJlYJJll 

TipHeMonepe.uaT'IHK, BbmOJIHeHHbJH no .upyroif cxeMe, o6ecnel!uBaeT Ka6enL

Hbiif HHTep<!>eifc. 3-foT MO.IlYJib. peampyeT Ha CHrHaJI OT TepMHHaJia H BKJJIOl!aeT 
11K-uJJiyqaTenb TOJibKO npu Han.Hl!HH naKeTa .uaHHbJX .umr nepe.ual!H. 

Pe<t>neKTop-peTpaHcmnop (puc.9) npuHMMaeT · curHan (n HaCTOJibHoro 

npueMonepe.uaTl!MKa, oT<t>unbTpOBbJBaeT no.uiiecymy10. curnana, .ueMo.uynupyeT " 
CHOBa Mo.uynupyeT cumanaMM .uaHHbJX, Hecym~JO 11K-u:in~eHusr csoero nepe

.uaT'IMKa, pa6oTa10mero Ha .upyroif qacToTe. 

. AAHHbiE rYH APM18EP I CiliA 

'-IM-AET ~.' · YC-OrPAH •• n~:-YCiiln .• , 1 <l>A 

Pnc.9. ll>YHKuuoHaJJbH!UI cxeMa pecj:lneKTopa-pe-rpaHCJJS~Topa 
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U.u<t>poBasr. cucTeMa CBS~ 3M «OrKpblTbiH onTM'IeCKHH _KaHan>> fie nmneHa He.uo
cTaTKOB. OnTul!eCKM. nHHHsr CB513H MO)!(eT. 6biTb pa3opBaHa o6'beKTOM, Ha

PYIIIHBIIIHM np51MYIO Bll.llHMOCTb Me)!(,lly npHeMHHKaMH 11 nepe.uaT'IHKaMH. 3To TaK 
Ha3bJBaeMbie OIIIH6KH 6nOKHpOBaHl151. flpoue.uypa HCnpaBn'eHl151 TaKHX OIIIH60K MO· 
)!(eT· 6biTb perneHa KaK nporpaMMHbiMH, TaK 11 annapaTHbiMH cpe.UCTBaMH. 

HanpHMep, naKeT .uaHHbiX nepe.uaeTc51 IfeCKOJibKO pa3 (c· rioBTopeHHeM Ka)!(.llLJe 
10 MC). 

ABTOp Bbipa)!(aeT 6naro.uapHOCTb B.A.Een5IKOBY l1 n.K.MaHb51KOBY Ja o6cy)!(
,lleHHe ,llaHHOH pa60Tbl. 
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