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B pafiore He OCBem;aIOTCfl aonpocrs ROHCTpyRTHBHoro HCnOJIHeHHH

DHTep.peHca, BH;J;a CBfl3H, a TaR1He UOJIbliOM PR;J; BonpOCOB, CBR3aHHbIX

C pa3paOOTlWH KOHTpOJIJIepa, ero .pYHKIJ;nOHaJIbHOH H npHHI~HImaJIb

HOH cxex. J(eJIaeTCfl JIHlih nepBhIH nrar aa nyra K paapaficrxe CTaH

napra na HHTep.peHc RHA - orrpeneaaerca CTpyHTypa nraa H JI11HHH.

ABTOpbI ClJ:HTaIOT, 'ITO upeztnaraexaa orpyrerypa UopTOBoro HH'rep.peH

ca MomeT UbITh nOJIOmeHa B OCHOBy aoaoro CTaH;J;apTa, eCJIH OHa 6YAeT

CKoppeRT11pOBaHa C YlJ:eTOM ncex KOHCTpyKTHBHbIX npe).l.JIOmeH11H pas
paOOTlJ:11ROB KHA.
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DEPEAAqA ~JIlDPOBOrOCJIrHAJIA
DO AHAJIOrOBOMY KAHAJIY ETMC-A
II OAHOBPEMEHHAH llEPEAA'lA TPEX TIAPAMETPOB
IIO 0AHOMY KAHAJIY ETMC-A

1\. KYOaT, fl. Illsosnayap, B. B. AlJIOHlIH

~eJIhIO CTaTbH annaerca onacaaae HeOObIlJ:HOrO 11CnOJIhaOBaHHfl aaa
JIOfOBbIX KaHaJIOB CHCTeMbI -ETMC-A AJIfl nonsrmeaaa TOlJ:HOCTH nepe

AR'IH peayasraroa naxepeaaa H CKOpOCTH nepenasa HUq.opMa1vm.

J(Jlfl onoparaaaoa nepenaxa AaHHbIx co cnyTHHKoB cepaa «lhITep

KOCMOC» * acnoasayerca EAHHaH TeJIeMeTpHlJ:eCRafl CHCTeMa (ETMC)

11 ABYX aapaaarax - IJ;mppOBOM ETMC-Q (IIR-15, -18) H aHaJIOrOBOM

ETMC-A (IIK-19). IIpH nOMOm;H ETMC..-Il oOeCnelJ:HBaeTCH nepenasa
64 KaHaJIOB IJ;H.pPOBbIM cnocoriox, a ETMC-A nepenaer 11H.popMan;11IO

11 BHAe onrroro liHpOKOnOJIOCHOrO KaHaJIa 20 I'n - 60 Kf~. J(JIfl ne
penaxa napaaerpos HaYlJ:HbIX npafiopon B :nOM cnysae HCnOJIhayeTcH

CHCTeMa nozmecynrax lJ:aCTOT C qM (lJ:aCTOTHOH MO):lYJIHIJ;Hen).

Ha cnyrnaae IIK-19 ):IJIH nepenasa 9 napaxerpon HCnOJIb30Ba

JIaCh ETMC-A C OJlOKOM nO,ll;HecYID;HX lJ:aCTOT (BIIq) no nopae
. IIPIIf C lJ:aCTOTnoH MO,ll;YJlJln;HeH B npenenax +7,5 %, 'ITO COOTBeTCT

llOBaJIO BeJIHlJ:HHe uanpHmeHHH OT 0 ,11;0 +6 B. IIpH60py KM-3 ):IJIH

lt3MepeHHH <:IJIeKTpOHHon TeMnepaTypbI, nOTeHn;HaJIa xopnyca H pac
npeJXeJIeHHH <:IJIeKTpOHOB no CKOpOCTflM UbIJIO BbI,II;eJIeHO ):IBa KaHaJIa

(HPIIf M 10, 11) co cpe;:\HHMB qaCTOTaMH 5,4 11 7,35 xf'n, Ha BbIXO

)Xe npafiopa I\M-3 nOJIYlJ:aIOTCH TpH aHaJIOrOBbIX H O,ll;HH IJ;11.pPOBOii

napaMeTp, xoropsre Heooxo;:r;HMO nepenaaarn no ;:\ByM KaHaJIaM, yxa-

• CnYTHl1Kl1 cepaa (\JIHTepKOCMOCl> MapKl1pyIOTCH IIR.
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onpocsr KOHCTpyKTHBHorO DCnOJIHeHDH
me.60JIbmOM PJI~ BonpOCOB, CBJI3aHHbIX
ero <PYHK~HOHaJIbHOH H npDH~DnHaJIb
BnID: mar na nyra K paapafiorxe CTaH
npeneaaerca crpyxrypa mHH H JIHHDH.

aexaa crpyxrypa 60pTOBoro DHTepq>eH-
OBy noaoro craanapra, eCJID OHa6y~eT
x KOHCTpyKTHBHbIX npe~JIOmeHDH pas-

CUCTeM. M.: 8HeprUJI, 1979,

eCCOpHaJI maaa, YIIpo~aIO~aJI aanasn pas
.•- 3JIeKTpOHHKa, 1978, .M 15, c. 33-41.

Y.)]J{ 621.398:629.78

JIA
MC-A
TPEX IIAPAMETPOB

BHe Heo6bIlJ:HOrO DCIIOJIb30BaHDJI ana
C-A Il:JIJI nOBbImeHHJI '{OlJ:HOCTD nepe
CKOpOCTH nepenann HHq>opMa~DD.

J];aHHbIx co cnyTHHKoB cepaa «Hnrep
.JI TeJIeMeTpHlJ:eCKaJI CHCTeMa (ETMC)

ETMC-Q (IlK-15, -18) D aHaJIOrOBOM
ETMC-l( o6eCnelJ:HBaeTCJI nepenaxa

, a ETMC-A nepenaer DHq>opMa~DIO
KaHaJIa 20 I'n - 60 xf'n, ,IJ;JIJI ne

pU60pOB B 3TOM cnyxae DCnOJIb3yeTcH
M (lJ:aCTOTHoH MO~YJIJI~HeH).

penasa 9 napauerpon DCnOJIb30Ba
ecymax lJ:aCTOT (BIIq) no nopxe

. B npenenax +7,5%, lJ:TO COOTBeTCT
OT 0 )];0 +6 B. IIpH60py KM-3 ~JIH
arypsr, nOTeH~HaJIa xopnyca D pac
pOCTJIM 6bIJIO BbI~eJIeHO naa KaHaJIa
aCTOTaMH 5,4 H 7,35 xI'n, Ha BbIXO

.TpH aHaJIOrOBbIX H O~HH ~D<PPOBOH

nepenaaars no JJ;ByM KaHaJIaM, yxa-

HK.

3aHHbIM nsnne. BbIJIO pemeno nepenaaarr, 3 aHaJIOrOBbIX napaaerpa
no KaHaJIy 10, a ~Dq>POBOH - no KaHaJIy 11.

Ilepenasa Tpex napaaerpon no Of).HOMy KaHaJIy. B xone paspafior
RD 6bIJID npOaHaJIB3DpOBaHbI nna napaanra nepenaxa rpex napaxer
pOB no RaHaJIy 10:

a) BpeMeHH\'ie paanexenae - noosepeaaaa KOMMYTa~HHD nepena
'1a aHaJIOrOBbIX napaMeTpOB,

6) DCnOJIb30BaHDe BcnOMOraTeJIbHbIX nO)];HecyIIl,DX C lJM f).JIJI xaae
noro napaaerpa.

,IJ;OCTODHCTBO nepBoro cnoco6a - npOCTOTa, a Hell:0CTaTOK - ne..
penaxa rpex napaaerpos He B nenpepunaoa nane , a B «pa30pBaHHOMl>.
B BH~e OTll:eJIbHbIX onpOCOB. IIpB norepe CHHxpOHH3a~DD,nanpaxep
npa nOJIBJIeHDD KpaTKOBpeMeHHbIX nouex , IfH<popMa~IfH TepHeTCJI,
KpOMe roro , npa 60JIbmBX pa3JIB'IHJIX B yposne OT~eJIbHblXnapaner
pOB npaxeaaexaa B Ha3eMHOH annaparype cxexa ll:eMOIl:YJIJI~HDC DcP
nOJIb30BaHDeM q>a30BO-aMnJIIfTY)];HOrO npeo6pa30BaTeJIJI (<DAII) MOme',l'
BblHTD D3 CIfHxpOHD3a~DD [1].

IIpD DCnOJIb30BaHDIf nroporo cnoco6a - npn OT~eJIbHblX BcnOMO
rareasmax nOAHeCYIIl,DX - see TpD napasrerpa nOJIy'laIOTCJI OAHOBpa
MeHHO If B nenpepsmnoa nane: npn 3TOM lJ:aCTOTbl D3MeHHIOTCH nJIaBHO
DB cyMMapHoM CDrHaJIe OTCyTCTByIOT 60JIbmIfe CKa'lKD '1aCTOTbI. IIpD
DCnOJIb30BaHDD aroro cnoco6a HeCKOJIbKO YCJIOiRHHeTCH 60pTOBaH H
Ha3eMHaH annaparypa BCJIeACTBDe Heo6xoll:HMOCTIf npDMeHeHIfH Tpex
MOAyJIHTOpOB D Tpex f).eMoAyJIHTOpOB.

IIpD nepnou cnoco6e KamAbIH napaxerp onpamaaaerca OKOJIO
4 paa B ceKyHAY (no KaHaJIy C f 0 = 5,4 Kr.q C nesnanaea '1aCTOTbI
+7,5%); npn BTOpOM - RaiR)];bIH D3 rpex napanerpos nepenaerca
B HenpepblBHOM BDAe, Irtl MaKCDMaJIbHbIe '1aCTOTbl If X If3MeHeHDH He
npensnnaror 2,5 I'n AJIH BcnOMOraTeJIbHOll nomrecyrneji 37 I'n Jf
4,0 r~ Il:JIH 60 I'n.

IIpH If3rOTOBJIeHIfIf annaparypu KM-3 AJIH cnyraaxa IlK-19 6blJl
DCnOJIb30BaH BTOPOH cnoco6. BJIOK-CXeMa 60pTOBOH '1aCTIf noxaaana
na pac. 1. IIpe06pa30BaTeJIb Utt peaJID30BaH na ynpaBJIHeMOM MYJIb
TDBD6paTope, COCTaBJIeHHOM D3 AByX mAYIIl,IfX MyJIbTIfBD6paTopoB
TDna MM74C221N [2]. B CBH3If C TeM 'ITO peaJID3a~DH TaKOH cxeMJ,J
Il:JIH '1aCTOT B ll:eCHTKD repu 3aTpYAHeHa, OHa6bIJIa nacrpoena na '1aCTO
Ty 16f C nOCJIeIl:YIOIIl,DM AeJIeHDeM '1aCTOTbI na BblXOAe na 16. IIo
CKOJIbKY BbIXOIl:HOH CDrHaJI nOH cxeun DMeeT q>OpMy MeaHApa, nOCJIe
aee ~JIH nOJIy'leHDH CIfHYCOD~aJIbHOrO CDrHaJIa BKJIIO'IeH aKTIfBHblij
q>DJIbTp HIf3KDX '1aCTOT (<DHq). CDrHaJIbI C BbIXO~OB rpex TaKDX cxex
CyMMIfpyIOTCH D HOpMDpyIOTCH B ~Ifana30He 0-6 B (BXOf).HOll naa
na30H 6JIOKa BIIq ETMC-A). IIPDH.qIfIlDaJIbHaH cxesra f).JIJI 0AHOr()
napasrerpa noxaaaaa aa pDC. 2.

Ilepenasa ~If<PPOBOro CDrHaJIa npa nOMoIIIDETMC-A. BbIJIO pae
CMOTpeHO TaKme nna napaaara:

a) napannenr.nsra ~Dq>POBOll KOA npeofipaayerca B aHa.rroroB,bIH
npa nOMOIIl,D .qIfq>poaHaJIOrOBOro npeo6pa30BaTeJIJI (QAII) D nenocpen
CTBeHHO nocrynaer B BIIq CDCTeMbI ETMC-A;

6) napaaaezrsnsra ~Dq>POBOll KOP; npeotipaayorca B nocnenoaa-
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PRe. 2. Ilpaanarraaaerraa :lJIeKTpHqeCKaJl cxexa U/I npeoepaaosareaa lJ;JIJI
op;Horo IIapaMeTpa

Pac, 1. BJIOK-CXeMa 60pTOBOil: 'IaCTH CHCTeMLI co BCIIOMOraTeJIbHLlMH noaaecy
~MH ~aCTOTaMH

1 - IlPeo6paaOBaTCJIb, 2 - ACJIHTCJIb (1 : 16), a - H"'l llJHJIbTP. 4 - cyMMaTop

C1aCTb, K01
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TeJIbHLIH, K nesry lI;o6aBJIJIeTcJI 6MT 'leTHOCTM, M 3Ta MHlpOpMal.l,MJI nocry
naer B BIIq, B peaynsrare xero aa BLIxolI;e BIIq BLIpa6aThIBaeTCJI

'1aCTOTHO-MaHMIIYJIMpOBaHHhIH ClIrHaJI (FSR).
C TO'IKlI apeHlIJI peaJIMaa~lIlI o6a cnoco6a II;OCTaTO'IHO npocThI.

B I1epBOM cJIy'Iae B 6opToBoH aIIIIapaType Tpe6yeTcH TOJIbKO Oll;lIH

llXOII;HOH peracrp II QAII. HaaeMHaJI )l;eMoII;YJIH~IIH oCYIl.J,eCTBJIHeTCH
n6hI1JHhIM cIIOC060M no HopMaM I1PI1T. Hell;OCTaTKoM I1epBOrO cnocofia
RBJIHeTCH HlIaKaJI uporrycxnaa cIIoco6HOCTb (II;JIJI KaHaJIa 11 C f 0 =
"= 7,35 Kr~ 'laCTOTa onpOCOB He npensnnaer ;::::::;15 TO'IeK/c). Hposre
't',oro, 3TOMy cnocofiy I1PlICYIl.J,H nee HeIl;OCTaTKH, YKaaaHHIiIe P;JIH Bpe

MeHHoro paaneaenaa. TO'IHOCTb rrepenasa BLIXOII;Horo CMrHaJIa HaY'IHO
ro I1plI60pa B aTOM CJIy'Iae COCTaBJIHeT 2-5 % B aaBlICHMOCTlI OT I1a

paaerpos aaaexaoro p;eMO,IJ,yJIHTopa.

Bo BTOpOM cnoco6e B 60pTOBOH annaparype HCIIOJIb3yeTcH BIfC

TIIIIa DART - YHIIBepCaJIbHhIH aCHHxpoHHLIH I1pHeMHIIK-nepell;aT'IMK
-(1M6402 «pMPMLI «I1HTepCHJI», CiliA [3]) II HeCKOJIbKO 06LI'IHLIX panao

9JIeMeHTOB. Ha cxexu DART HCIIOJIb3yeTcH TOJIbIW nepenaromaa



npeofipaaonareaa AJISI

, 1I6:HT qeTHOCTU, Uera UH<pOpMaIJ;UH nocry
xero na BbIXOAe Brrq BbIpa6aTbIBaeTCH

,H CUrRaJI (FSR).
,au;uu 06a cnoc06a AOCTaTOqHO npOCThI.

H annapaType Tpe6yeTcH TOJIbRO OAUH
aaexaaa JJ:eMoAyJIHIJ;UH ocym;eCTBJIHeTCH

aM IIPI1T.HeAOCTaTROM rrepsoro cnocofia
all cnocofiaocrs (AJIH RaHaJIa 11 C f 0 =
· B He npeasnnaer ;::::::;15 ronea/c). RpoMe

H ace HeAOCTaTRU, ynaaaaasre AJIH ape-
·Tbnepenasa BhIXOAHoro CUrHaJIa aaysno
OCTaBJIlIeT 2-5 % B saBUCUMOCTU OT na
aaropa.
pTOBOH annaparype UCnOJIbsyeTcH Bl!C
·LlHacaaxpoanaa npueMHuR-nepeAaTqUR
ellA [3]) U HeCROJIbRO o6hIqHhIX paAUO
T UCnOJIbsyeTcH TOJIbRO nepenaionraa

''!aCTb, ROTopaH npeofipasyer napaJIJIeJIbHhIll ROA B nOCJIeAOBaTem,
HhIll, renepapyer 6uT qeTHOCTU U CTapT-, cron-tiarra. BhIXOA cxensr
DART aopsrapyerca HaaMnJIUTYAY 1,0 U 5,0 B, qTO COOTBeTcTByeT
TIaCTOTHOll MOAyJIHIJ;UU + 5 %.

B npafiope RM-3 UCnOJIbSOBaH BTOPOll cnocof nepenaxa. CROpOCTb
nepenasa UH<popMau;uu COCTaBJIHeT 446 6uT/c. Taxroaraa reneparop
(6uToBhIH) cratianaaaponaa xnapnea. RamAoe CJIOBO COCTOUT us 10 6uT:
1 - CTapT, 7 - uH<popMau;uH, 1 - qeTHOCTb U 1 - cron. Iloarosry
CROpOCTb nepenasa panna 44,6 CJIOB/C, qTOnpaxepao B 3 paaa 60JIbme,
qeM npa UCnOJIbSOBaHUU nepaoro cnocofia, Hpoue roro, TOqHOCTb
nepenaxa caraana COCTaBJIHeT ;::::::;1 % (7 6uT) U UMeeTyH uAeHTu<puRa
~UlI omafiox nepertasa npa nOMOm;U 6uTa qeTHOCTU. B npafiope RM-3
nH<popMaIJ;UH nepeAaeTcH 6JIoRaMu no ~900 CJIOB C ROHTPOJIbHOll
CyMMOll B ROHu;e 6JIoRa.

Haaeanaa annaparypa. Ha aaaeanoa TeJIeMeTpUqeCROll CTaHU;HH
CTaHAapTHaH annaparypa ETMG-A AOnOJIHeHa AeMoAyJIHTOpaMH
BcnOMOraTeJIbHhIX nonaecymax na 37,0; 46,0 U 60,0 I'n H AeMoAyJIH
TOpOM FSK AJIH RaHaJIa 7,35 RrU;. CYMMapHhIll CUrHaJI sanUChIBaeTCH
na mupOROnOJIOCHbIll aHaJIOrOBhIll MarHlIT0<p0H <pHpMhI «BeJIJI Xay
eJIJI» (ClliA), a U;H<PPOBOll RaHaJI nOCJIe AeMoAyJIHIJ;HU H npeofipaao
BaHHH B napanaeasasra ROA (6allTbI) sanUCbIBaeTCH na U;H<PPOBOll
MarHUTo<poH «XbIOJIeTT-ilaRRapA» (ClliA) B <popMaTe, YA06HoM AJIH
nOCJIeAYIOm;ell 06pa60TRH na 8BM.

AHaJIOrOBhIe napaxerpu, rrepenanaesnae xepea BcnOMOraTeJIbHbIe
nonnecymae, nOCJIe AeMoAyJIHU;HH sanUChIBaIOTCH B rpa<pHqeCROM
BUAe na caaonacne H HCnOJIbSYIOTCH B OCHOBHOM AJIH aacnpecc-aa
wopMaU;HH, A~H BHsyaJIbHOrO ROHTpOJIH RaqeCTBa HH<popMaU;HH
B peaJIbHOM MacmTa6e BpeMeHH (BO BpeMH npaena), a T~lRme AJIH
ortiopa HaH60JIee HHTepeCHbIX yqaCTROB AJIH AaJIbHellmell AeTaJIbHOH
o6pa60TRH.

B HaqaJIbHhIH nepaon pa60ThI crryraaxa llK-19 na aaaexaoa
CTaHJJ;UH ETMC HCnOJIbaOBaJICH TaRme MHRponpou;eccop rana Inter
cept [4] <pHPMhI «lIHTepcHJI» (ClliA), npa nOMOm;H xoroporo xacrr,
U;H<pPOBOH HH<popMaU;HH (RamAbIll TpeTHH 6JIOR) B peaJIbHOM MacmTa
6e BpeMeHH rresaranacs B Ta6JIHqHoH <popMe na aHaJIOrOBOM U;H<ppo
neaararonrea ycrpoacrae (AIJ;IIY). BJIOR-CXeMa HaaeMHOH annapa
TyphI noxaaana na pHC. 3.

OnMT pa60TM co cnyTHHROM IIK-19. CnYTHHR llK-19 «Honoaomn
15] C npafiopou RM-3, B ROTOpOM 6hIJIH HCnOJIbaOBaHbI oI1HcaHHhIe
marne penrenaa, 6hIJI aanymea 29.2.1979 r. Ceancsr ETMC-A npo
BOAHJIHCb perynapao 2-4 paaa B AeHb. Ha OCHOBe nOJIyqeHHhIX sa
nepasre 10 MeCHu;eB pa60ThI pesym.raron MomHO yraepaciarr., qTO
onncaamae nsrme cnocofisr nepenasa HH<popMaU;HR HBJIHIOTCH sees
xa a<p<peRTHBHhIMR, a RaqeCTBO nOJIyqaeMOll HH<popMaU;HH COOTBeT
crnyer omHAaeMoMy.

Ilepenaxa rpex napaaerpon no OAHOMy aHaJIOrOBoMy RaHaJIy ORa
aanacs 60JIee 3<p<peRTHBHoH H HaAemHoH no cpaBHeHHIO C npHMeHHB
mHMCH na crry'raarce IIR-14 cnocofiou BpeMeHHoro paSAeJIeHHH (CH
CTeMa TC-1, npnfiop RM-4). Ilepenaxa HH<popMaU;HH HBJIHeTCH noue-
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XOYCTOHqlIBOH, a RaqeCTBO Tpex npHHlIMaeMbIx napaaerpon raxoe me,
RaR H rrpn nepenaxe onnoro uapaxerpa (c eCTeCTBeHHbIM orpaaaae
HlIeM na MaRClIMaJIbHYIO lJaCToTY lI3MeHeHHR napauerpa).

Ilepenasa IJ;H<jJpOBOH HH<jJopMaIJ;lIlI nOCJIe;n;OBaTeJIhHhIM RO,ll;OM

C MammyJIRu,HeH FSK no aHaJIOrOBoMy RaHaJIy ETMC-A raxace
ORa3aJIaCb 60JIee a<jJ<jJeRTHBHoH, qeM nplfMeHeHHe lJ,AI1, TaR RaR

CROpOCTb rrepenaxa H TOqHOCTh H3MepeHHH B aTOM cnyaae B HeCROJIbRO

pas nsrme. Hposre roro, B aTOM cayxae ee nOMOX03aIIJ,HIIJ,eHHOCTh 3Ha

qHTeJIbHO BbIme na-aa nCnOJIb30BaHHR npaanaxa qeTHOCTn n ROHTpOJIb

HbIX CyMM 6JIOROB. AaJIhHeiimaa ofipafiorxa H3MepeHUH B aTOM cay-rae
TaRme o6JIerqeHa, TaR RaR nH<jJopMau,nR cpasy aanacuaaerca ua
MarHnTHyIO JIeIITy 8BM.

Ileseonynarop EOprOBbie MeTJ<H BpeMeHH

fo=1,3Kr~
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