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An~ c~HxpoH~3a4~~ pe~~MOB rexHonor~4eCK~x c~cTeM 3neKTP0$~3~-

4eCK~x ycraHOBOK I3JY I Heo6XOA~Mbl MHoroKaHanbHble ra~MepHbre 
ycrpo~crea /TY/ 11"3 . OcHoeH~M Ha3Ha4eH~eM ~x ~en~erc~ $OPM~po
eaH~e B COOTBeTCTB~~ C nporpaMMO~ ~ccneAOBaH~~ epeMeHHbiX C~r
Hanoe, KOTOPble rpe6yerc~ 3aTeM nepeAaBaTb c noreH4~ana "3eMn~" 

Ha 'J<!JY, YCTaHOBneHHble Ha BbiCOKOBOnbTHOM repM~Hane /Hanp~Mep, 
~OHHble ~CT04H~K~/. 3ra 3aAa4a conp~}l(eHa c onpeAeneHHbiM~ TPYA
HOCT~M~: 

a/ ~CT04H~K ~OHOB HaXOA~TC~ B paA~a4~0HHO~ 30He, nOA noTeH-
4~anOM -700 KB OTHoc~renbHO 3eMn~, 4TO onpeAen~er noe~weHH~e 
Tpe6oeaH~~ K B~6opy ~ HaAe}I(HOCT~ KaHanOB CB~3~i 

6/ MHoroKaHanbHOCTb TY ycnm:<H~er B~3yanbHbl~ KOHrponb epe
MeHH~x ycraHOBOK nycKoe~x c~rHanoe, rpe6yer cornacoeaH~~ pe}I(~

MOB pa60T~ CpeACTB OTo6pa~eH~~ ~H<!JOpMa4~~ C B03MO}I(HQCT~M~ one
paTopa. 

TaK~M o6pa3oM, e npo4ecce ~3roroeneH~~ ycrpo~crea c~HxpoH~-
3a4~~ /YC/ 3~Y Heo6xoA~Mo: 

1/ C03AaTb noMexoycro~4~BY~ ~ HenpoBOA~~Y~ n~H~~ nepeAa4~ 
4~$POB~X C~rHanOB Ha ~OHH~~ ~CT04H~Ki 

? I n.::.":tn;:rf1nT.:::lT.., rnPIILA;:tntA":ttAnnR:lHHhiiA TrliAMPn r HPnf1xnnV1MhiM Kn-. . . . 

n~4eCTBOM 4~$POB~X KaHanoB 3aAeP~K~i 
3/ ~cnonb30BaTb CTaHAapTH~e cpeACTBa B~BOAa ~H$OpMa4~~. 
B ce~3~ c nocro~HH~M ycoeepweHcreoeaH~eM o6oPYAOBaH~~ YC 

AOn}I(HO ~MeTb MOAYnbHbl~ xapaKrep An~ coxpaHeH~~ B03MO}I(HOCT~ Aanb
He~we~ ero MOAePH~3a4~~. MOAYnbH~~ xapaKrep AOCT~raerc~ nyTeM 
np~MeHeH~~ 3neKTPOH~K~ KAMAK, Koropa~ no3eon~er aeroMaT~3~po

eaTb c6op ~ per~crpa4~~ epeMeHHoro nono~eH~~ nycKOBbiX c~rHanoe, 
OpraH~30BaTb BBOA Tpe6yeMO~ oneparopy ~H$OpMa4~~ KaK no KOMaH-

eAaM KAMAK, TaK ~ epy4Hy~ c nepeAHe~ naHen~ Ta~Mepa. B co4eTaH~~ 
c coepeMeHH~M cpeACTBOM oro6pa*eH~~ ~H$opMa4~~ - A~cnneeM TaKa~ 

B03MO~HOCTb n03BOn~T B 3Ha4~TenbHO~ CTeneH~ YAOBneTBOp~Tb 
Bo3pocw~e rpe6oeaH~~ Ae}l(ypHoro oneparopa K YC. 

~3rOTOBneHHOe B COOTBeTCTB~~ C Tpe6oBaH~~M~, paCCMOTpeHH~M~ 

e~we, YC eKn~4aer e ce6~: 

1/ 10-KaHanbHY~ BOnOKOHHo-onT~4eCKY~ n~H~~ CB~3~ /BOnC/; 
2/ 10-KaHanbHOe Ta~MepHoe YCTpO~CTBO /TY/; 
3/ C~CTeMy 4TeH~~ ~H$OpMa4~~ C B~BOAOM Ha A~Cnne~. 
YC 3QY ~3roroeneHo e MOAYn~x craHAapra KAMAK ~ pa3Me~eHo 

e rpex Kpe~rax /p~c. 1/. 

10-KaHanbHa~ Bone B03H~Kna e pe3ynbrare npoAon}l(eH~~ pa-
6or14·61, HanpaeneHH~x Ha C03AaH~e MHoroKaHanbHO~ 6~crpoAe~cr-
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PHC,], l'a3HCU\l'I!Hl' oGopy~\OBal!HH ycTpoiicTBa CHHXpOHH3a!lllH 
/cTpyKTypH:ur cxeMa YC/. 
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P11c.2. CTpyKTypHaR cxeMa KaHana Bone. 

By~~e~ annapaTyp~ CBR3~ C B~COKO~ nOMeX03a~~~eHHOCTb~. 0Ha co
CTO~T ~3: 

r 
d/ U f'\GIMc:JJIOMOI/'\ llt..::jJC:f-110 t ''"'0'11"\.UO "-~'II 

If n nr n /, I 
I Ullf-.1."-' v 'I 

6/ 6-KaHafibH~X np~CMH~KOB /6nMe-04/ - 2 6noKa; 

I") c--.--. 
L.. U.IIVI\.U' 

B/ 10-m~fibHOro BOfiOKOHHo-onT~YeCKoro Ka6enR /BOK/ Afi~HO~ 
10 M, 

np~ ~3roTosneH~~ Bone AfiR nepeAaY~ c~rHanos C~HXPOH~3a~~~ 

~OHHoro ~CTOYH~Ka ~cnonb3oBaHo xapaKTepHoe AnR sHyTp~o6beKTos~x 

n~H~~ CBR3~ COYeTaH~e GaAs-cseTOA~OAa, p-n ¢oTonp~eMH~Ka ~ MHOro
MOAOBOro dOK, YTO o6ecney~saeT H~3Ky~ CTO~MOCTb, AOnroseYHOCTb 
~ HaAemHOCTb ycTpo~cTB. 6noK-cxeMa KaHana BOne np~seAeHa Ha 
p~c.2. 

U~¢posaR ~H¢opMa~~R /U~/ Yepe3 npeo6pa3oBaTenb ypOBHe~ /nY/ 
nocTynaeT B MOAYnRTOP /M/ nepeAa~~ero MOAYnR. B KaYeCTBe nepe
AaTY~Ka ~cnonb3yeTCR CBeTo~3nyYa~~~~ A~OA /e~IA/, ~3nyYeH~e Ko
TOporo MOAYn~pyeTCR BXOAH~M c~rHanoM, MOAYn~posaHH~~ nyY CBeTa 
BBOA~TCR B BOnOKOHHO-onT~YeCK~~ Ka6enb AnR nepeHoCa ~H¢OpMa~~~ 
Ha np~eMHY~ YacTb cxeMbl. B np~eMHOM MOAyne ¢oTOAeTeKTOP /¢A/ 
npeo6pa3yeT MOAYn~posaHH~e c~rHan~ s ¢oToTOK. 

Yc~n~Tenb /Y/ npeo6pa3yeT ¢oToTOK s HanpRmeH~e, AOCTaTOYHoe 
AnR so36Y~AeH~R KOMnapaTopa /K/. nocneAH~~ nOAKn~4eH K npeo6pa-
3osaTen~ YPOBHe~ /nY/, YTO n03BOnReT Ha B~XOAe np~eMH~Ka soc
npo~3BOA~Tb ~H¢opMa~~~ s cTaHAapTe TTL ~n~ Nil!. KoHTponb npoxo~
AeH~R ~H¢OpMa~~~ OCy~eCTBnReTCR np~ Han~Y~~ B Ka~AOM KaHane 
~HA~Ka~~~. 
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P!1c. 3, 1 0-JKHflbHbifi Ka6e.rrh BOJlC c onTo3neKTpoHHbiMH npeo6pa-
30BaTenRM!1: I - cseTop;!1op;; 2 - <PoTonpHeMHHKi 3 - Ka-
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5 - CBeTOBOAi 6 - BTynKa KaTIHnnRpa; 7 - BTynKa CBeT0-
,[1!10,[\a; 8 - BTynKa <iJOTOTipHeMHHKa; 9 - Kopnyc pa3beMa; 
10 - o6o~Ma; I I - BHnKa pa3beMa; 12 - naTpy6oK; 13-
KpbimKa; I 4 - 3all1!1THaR o6ono<rKa Ka6enR; IS - neTnH 
yKnap;KH CBeTOBop;a; 16 - 3neKTp!1<reCKHe BhlBO,[Ihl OTITOTipe

o6pa30BaTenefi. 

3neKTP~YeCKaR 4aCTb np~eMH~KOB ~ nepeAaTY~KOB BOne CMOHT~
posaHa s 6noKax MexaH~YecKoro cTaHAapTa KAMAK ABO~Ho~ w~p~H~. 
B OAHOM TaKoM 6noKe pa3Me~aeTCR 6 nepeAaTY~Kos ~n~ 6 np~eMH~KOB. 
B KaYecTse n~H~~ cBR3~ ~cnonb3oBaHbl "csepxnpo3paYHbte" sonoKHa 
T~na Ksap~-Ksap~ c 3aTyxaH~eM 13 A6/KM. A~aMeTp cseTOBOAHO~ 
~~n~ cocTaBnReT 60 MKM np~ nonHoM A~aMeTpe sonoKHa /c 6annacT
HbtM~ cnORM~/ - 150 MKM, Top~bl CBeTOBOAHO~ ~~nbl COeA~HeHbl C KoH
~aM~ onTo3neKTPOHH~M~ npeo6pa3osaTenRM~ 141 . KoHcTpyKT~BHO OH~ 
o¢opMneH~ KaK aBTOHOMH~e ycTpo~cTsa, coeA~HeHH~e c annapaTypo~ 

C nOMO~b~ MHOrOKOHTaKTHbiX 3neKTP~YeCK~X pa3beMOB /p~C • 3/, pac
nono~eHH~X Ha n~~es~x naHenRx 6noKos. 

np~ ~cnonb30BaH~~ B~WeHa3BaHH~X CBeTOBOAOB KOHCTPYK~~R MHOro
KaHanbHbiX 3neKTpoonT~YeCK~X COeA~H~Tene~ AOCTaTOYHO npOCTa, no
Tep~ Ha CTbtKe "onTo3neKTPOHHbl~ npeo6pa3osaTenb - sonoKHo" 3a 
CYeT Hepa3beMHOrO onT~YeCKOrO KOHTaKTa AOCTaTOYHO Man~ ~ COCTas-
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Pec.4. CTpyKTypHaH cxeMa TafiMepa IOUTI3-01. 
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nR~T 1 ,0+1 ,5 A6. HcnonbaosaHHe ABYX 6noKoB 6-KaHanbH~x nepeAar-
4HKOB H ABYX 6noKos 6-KaHanbHbtX npHeMHHKOB, pa6ora~~Hx c 10-
mHnbH~M BOK, noasonHno sonpoc~ peaepsHposaHHR KaHanos ~UJt~ pe
w~Tb aa C4eT annapaTHbiX cpeACTB. AnR nposepK~ $YHK~HOHHposaH~R 
KaHanos CBR3~ nepeAaT4~K~ cHa6meH~ scrpoeHH~M reHeparopoM cHr
Hanos. 

CoaAaHH~~ asropoM MHoroKaHanbH~~ nporpaMMHo-ynpasnReM~~ ra~
Mep 10Un3-01* /p~c.4/ orn~4aeTCR or aHanorH4H~x ycrpo~crs/3/ 
6onee npocro~ 3neKTP~4ecKo~ cxeMo~, ~cnonb3osaH~eM w~poKopac
npocrpaHeHHbiX KOMnOHeHTOB cpeAHero YPOBHR ~HTerpa~~~, 6onee rH6-
KHM norH4ecK~M nocrpoeH~eM, noasonR~~~M BKn~4aTb KaHanbl aaAep
meK KaK napannenbHO, c pa6oro~ or o6~ero aanycKa, raK ~ nocne
AOBarenbHo 6ea norepH T04HOCTH speMeHHo~ np~BR3K~ K aanycKa~~eMy 
HMnynbcy. 

Ta~Mep BKn~4aer s ce6R AeW~$parop $yHK~~~ KAMAK, KBap~es~~ 

reHeparop fr = 1 Mr~ c Aen~renRM~ onopHo~ raKroso~ 4acror~, 
MynbT~nneKCOP AaHH~X ~ 10 He3aB~C~M~X KaHanos 3aAepmK~ C pa6o-
4~M AHana30HOM 1 MKC +99 C. KamA~~ ~3 HHX COCTO~T H3 11-pa3PRA
HOro 6y$epHoro per~CTpa, ABYX YCTaHOB04H~X C4eT4~KOB, 7-KaHanb
HOrO KOMMyTaTopa, ocy~eCTBnR~~ero B~6op He06XOA~MO~ onopHO~ 

4acror~, cxeM~ B~Aa4~ B~XOAHoro c~rHana ~ $opM~posarenR. Ben~4H

Ha 3aAepmKM B KamAOM KaHane onpeAenReTCR AenMTenRM~ 4aCTOT~ ~ B~-

*10Un3-01 - 10 ~M$pos~x nporpaMMHo-ynpasnReM~x 3aAepmeK. 
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XOAH~M KOAOM nporpaMMH~x nepeKn~4arene~. AenMren~ 4acror~ no
crpoeH~ Ha nocneAOBaTenbHO BKn~4eHH~X AeCRT~4H~X C4eT4HKaX CO 
c6poCOM no C~rHanaM BHeWHero aanycKa, OHM $OPMHPY~T HMnynbCbl 
A~cKpeTHoro PRAa 4acror, onpeAenR~~He 3Ha4eH~e noKaaarenR cre
neH~ K (0 + 6). Bbi6op 4acroTbl MMnynbcHo~ nocneAosarenbHOCTH npoHa
BOA~TCR KOMMYT aropoM. BblpameHMe AnR speMeHHO~ aaAePmKH T3 Me
mer 6~Tb npeAcrasneHo s B~Ae 

K 
T3 =T0 +N~·Tr·lO ± 0,5Tr, c, 

rAe To - Ha4anbHaR Heperyn~pyeMaR 3aAeP~Ka, KOTOpaR 3aBHCHT OT 
speMeHM 3aAePmKM BKn~4eH~R ~ B~Kn~4eHMR ~HTerpanbH~X MHKPOCXeM; 
N~ - 4MCnO MMnynbCOB, 3anMCaHHOe B C4eT4~Ke MMnynbCOB, KOTo

poe MO>KeT npHHMMaTb 3Ha4eHMR B HHTepsane 0+99; Tr- nepMOA cne
AOBaH~R ~Mnynbcos 3aAa~~ero reHeparopa, Tr = 1· 10-6 c /nocneA
H~~ 4neH $OpMyn~ onpeAenReT Hecra6MnbHOCTb npHBR3KM K aanycKa~
~eMy ~Mnynbcy/; K - K03$$M~MeHT AeneHMR 4acror~ aaAa~~ero reHe
paropa. CneAosarenbHo, MHHMManbHaR aaAepmKa T3 MHH.=T0 ,a MaKcH
ManbHaR T 3 = 99 c. 

B 11-paapRAHOM 6y$epHOM perMcrpe xpaHRTCR /s ABOM4Ho-AeCRTM4-
HOM KOAe/ senM4MH~: 

a/ YCTaHaBnMBaeMoe speMR 3aAeP>KK~ /8 MnaAWMX pa3PRAOB/; 
6/ noKaaarenM creneHM /3 crapwMx pa3PRAa/. 
YcraHasn~saeMaR aaAepmKa $MKCHpyercR ~H¢pos~M MHAMKaropH~M 

ra6no. Orpa6oTKa speMeH~ aaAeP>KKH ocy~ecrsnReTcR s c4eT4MKe 
npeAYCTaHOBK~ B peaynbTaTe o6paTHOrO C4eTa TaKTMpy~~MX HMnynbCOB 
no CMrHany BHewHero 3anycKa, KorAa COAepmMMOe C4eT4MKa CTaHOBMT
CR paBH~M Hyn~, B~AaeTCR B~XOAHOA CMrHan M 3anpe~aeTCR noAa4a 
TaKTOBbiX HMnynbcos. C4eT4HK omMAaer npHXOAa o4epeAHoro cHrHana 
aanycKa AnR cneAY~~ero ~HKna pa6or~. 

I( 

L_~--~~~--~-4~~t 
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Pee. 5. BpeMeHHbJe gear'paMMbi 
pa60Thl HOHHOr'O HCTQqHHKa, 

B 6noKe aaAepmKM TPH KaHana 
M3 AeCRTM cHa6meH~ AOnonHH
renbHbiMM BXOAaMM AnR noAa4M 
HMnynbCOB BHeWHeA CHHXpOH~aa
~MM (ynpasneHHe "cpbiBOM 11 aaAepm
KM) /pMc.5/. HanM4Me TaKoro yn
pasneHMR noasonMno pacwMPHTb 
¢YHK~MOHanbH~e B03MOmHOCTM 
3T~x KaHanos, npespaTHB ~x 
B 11AeTeKTOpbl npony~eHHbiX ~M
nynbCOB11. TaK, npH H3MeHeHMH 
4acror~ 3anycKa ~n~ Hc4e3Hose
HM~ ~Mnynbca npo~CXOAHT nepe
Kn~4eH~e ypoBHR B~XOAHOrO CHr
Hana, nony4aeM~e npM 3TOM se
nM4HH~ 3aAepmeK MHAM~MPY~TCR 
Ha 3KpaHe AMcnneR, 4TO noaso
nReT nerKO M YA06HO KOHTpon~
posaTb nocrynneHHe MMnynbcos 5 



CI-1HXPOHI-13al..ll-11-1 OT nY-20 /"3anycK l-1MnynbCHOro KnanaHa 11
, 

11 ~Hlt<eKI..Il-110 
I-10HOB s ni-1HeiiiHbllll ycKOPI-1Tenb", "3anycK l-1CT04HI-1Ka"/. 

Ogl-1H 1-13 KaHanos 3ageplt<Kl-1 BKnl04ancH no cxeMe 11 BbiXOA Ha sxog" 
1-1 pa6oTan KaK Cl-1HXPOHI-131-1pyeM~III reHepaTop I-1Mnynbcos 3anycKa Taiii
Mepa. ,[\nH 3ali\I-1Tbl OT na>KHbiX l-1MnynbCOB BXOA 11 Ci-1HXpOHI-13a1..11-1H 11 ::nora 
KaHana l-1MeeT "sapoTa". nocne np1-1xoga onepe>KaiOll\ero I-1Mnynbca BXOA 
KaHana 6noK!-1pyeTcH Ha speMH T = 1715 c, ycTaHaBni-1BaeMoe np1-1 no
MOll\1-1 noTeH1..11-10MeTpa, pacnonolt<eHHoro Ha 3aAHelll naHenl-1 6noKa. KaHa
nbl 3agep>KeK s 6noKe MoryT BKn104aTbCH KaK nocnegosaTenbHO, TaK 
1-1 napannenbHO c pa6oTolll oT o6ll\ero 3anycKa. Bo speMH ceaHca gnH 
YA06CTBa pa60Tbl I-1CnOnb30BanOCb KOM61-1Hl-1pOBaHHOe BKnl04eHI-1e: 4aCTb 
KaHanos 3agep>KKI-1 BKnl04anacb nocnegosaTenbHo, a 4aCTb - napan
nenbHO. npl-1 3TOM peani-130B~BanaCb MaKCI-1ManbHaH T04HOCTb YCTaHOBKI-1 
3ageplt<Kl-1 ~500 HC. 

6noK TaiiiMep I-1MeeT cnegyl0ll\1-1e TeXHI-14ecKI-1e napaMeTp~: 

1 . 41-1cno KaHanos 
~. ,[\l-1ana3oH I-13MeHeHI-1H 3ageplKeK 

s~xogHoro c1-1rHana 
3. War I-13MeHeHI-1H 3ageplKKI-1 

OT MaKCI-1ManbHOrO 3Ha4eHI-1H 
4. HecTa6!-1nbHOCTb 11 npi-1BH3KI-1 11 speMeHHOIII 

3ageplKKI-1 /B3/ 
5. TeMnepaTYPHbllll K03Ql$1-141-1eHT 

unr-r-""lht..tnL.L-If"'\f""TIA R":l: 
---~-····- --

6. 3asi-1CI-1MOCTb gni-1TenbHOCTI-1 B3 
OT HanpHlKeHI-1H ni-1TaHI-1H 

7. Ani-1TenbHOCTb s~xogHoro l-1Mnynbca B3 
8. YposeHb s~xogHoro I-1Mnynbca 

COOTBeTCTByeT CTaHgapTy 
9. W1-1p1-1Ha 6noKa 

10. ni-1TuHI-1e 

KAMAK- KoMa HAbl 

- 10 

- 1 MKC;. 99 C 

- 1 z 
- +500 He 

- 1 Hc/100 MB 
- 500 HC 

- TTL 
- 6 M 
+~ B; 3,7 A. 

NA(I5)F(9)S2+ZS2 
NA(K)F(16)Sl 
NA(K)F(O) 
NA(K)F(24)Sl 
NA(K)F(26)Sl 
NA(K)F(27) 

0611\1-1111 c6poc 6yQ>epH~X perl-1CTpOB 
8an1-1cb s 6yQ>epHbl~ per1-1cTp K = 0+11 
4TeHI-1e 6yQ>epHoro perl-1cTpa 

NA (15 ) F ( 2 5 ) S I 

3anpeT s~xoga KaHana 
Pa3peweHI-1e B~xoga KaHana 
nposepKa pa3peweHI-1H BbiXOga KaHana: 
Q = 0 - 3anpeT; Q = I - pa3peweHI-1e 
0611\1-1111 3anycK scex KaHanos. 

Ha p1-1c.6 noKa3aH BHeWHI-1111 BI-1A oTgenbH~x 6noKos YC: TaiiiMepa, 
nepegaT41-1Kos, np1-1eMHI-1KOB 1-1 gecHTI-1MepHoro Ka6enH Bone c onTo-
3neKTPOHH~Ml-1 npeo6pa30BaTenHMI-1, 

6 

PHc. 6. Taiir-.1ep H 6noKH BOJ1C. 

PHc.7. CTpyKTypHaH cxeMa 
OpraHH3aL(IUl C4HTb!BaHHH HH<tJop

MaiJ;HH, Mowcmpanb r<AM,t.. K 

Ha pHc.7 noKa3aHa cTpyKTypHan cxeMa opraHH3a1..1HH C4HTb1Bl~~R 

speMeHHOro nonolKeHI-1H nyCKOBbiX CHrHanoB C BbiBOAOM I-1HQlOPMd~HH 

Ha anQ>aBHTHO-I..IHQlPOBO~ AHCnne~. CHCTeMa OCHOBdHa Ha HCnOfib30Ba
HHH KOHTponnepa, OCYU\eCTBnHIOll\ero TOnbKO onepaljHIO 4TCHt1R. npzJ
rpaMMHo-ynpaBnHeM~e MOgynH CBfl3dHbl C nporpaMMHbiM KOHTponnepoM 
Marl-1cTpanbiO KapKaca KANAK, a Mogynb Bblsoga HHQlOpMai..IHH Ha 
AHCnne~, KpOMe Toro, - BHeWHe~ MdrHCTpanb~ agpCCOB H AdHHbiX, 

UHKn 4TeHHH HHQ>opMaLIHH ocyll\eCTBnHeTCH ,cneAYIOU\HM o6pa3oM. 
nocTynneHHe Ha BHeWHH~ BXOA 6noKa KY 002' 71 3anyCKdiOll\ero HM
nynbca OT Tai1Mepa 10U3-01 npHBOAI-1T K nOHBneHI-110 Hd MarHCTpan~ 
KapKaca c1-1rHana L, no KOTOPOMY KoHTponnep KK 001 181 Ha4!-1HaeT 
nocnegoBaTenbHOe 4TeHHe 1-1HQlOpMal..ll-1H B pelKHMe CKdHHPOBaHI-1H agpe
COB CO BCeX 6nOKOB KapKaCa, no KOMaHgaM Q.St C Marlo1CTpanl-1 6nOK 
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CB~3~ K~ 004 ;g; np~H~MaeT: a/ HOMep CTaH4~~ OT KOHTponnepa 
/s AB0~4HOM KOAe/; 6/ noAaApec C W~H A17 A8; s/ AaHH~e C W~H 
RI7RI6. np~H~Ta~ ~H$OPMa4~~ npeo6pa3yeTc~ B 6noKe B AB0~4HO
AeC~T~4H~i1 KOA ~ s~BOA~Tc~ Ha an$aB~TH0-41-1$posoi1 A~cnnei1 11 B~

AeoToH-34011 /BHP/. nocneAH~i1 AOn>l<eH HaXOA~TbC~ B pelK~Me OH-nai1H 
~ noAaBaTb c~rHan D}IDI. Ha 3KpaH A~cnne~ s OAHY cTpoKy s~so
A~Tc~ 4 AeC~T~pa3P~AH~X 4~cna. np~ pa6oTe c ~CT04H~KOM 
11Kp~oH-1 11' 11 0. / scero s~BOA~nocb 16 4~cen s 4 CTPOKI-1: 41-1Cno, MeC~4, 
roA, 10 3aAeplKeK ~ 3 11 cp~sa 11 3aAePlKK~. Ha He3aH~TYIO nno111aAb 3K
paHa c Knas~aTyp~ A~cnne~ B~BOAI-1nacb npo4a~ cnylKe6Ha~ ~H$opMa-

4~~. 

YcTpoi1cTso c~HxpoH~3a4~~ noKa3ano ce6~ YA06H~M ~ HaAelKH~M 
s 3KcnnyaTa4~~. 0Ho no3son~no CyiJieCTBeHHo ynpoCTI-1Tb npo4ecc 
HacTpoi1K~ pelK~Mos pa6oT~ ~CT04H~Ka 11Kp~oH-1 11110 ~ a TaKlKe npoi-13-
BOA~Tb B~3yanbH~i1 KOHTpOnb C~HXPOH~3a4~~ ~ ynpasneHI-1~. 

B 3aKn~4eH~e asTop 6naroAaP~T n.n.3~HOBbesa ~ M.A.BoeBOA~-
Ha 3a nocTaHOBKY 3aAa4~ 1-1 nocTo~HH~i1 ~HTepec K Hei1, B.n.BaAee
sa 3a scecTopoHHIOIO noMOIJib ~ none3H~e o6CYlKAeH~~. ~.B.rycaKo

sa 3a y4aCTI-1e B pa3pa60TKe KOHCTPYK4~~ 3neKTpoonT~4eCKOrO 
COeA~HI-1Ten~ ~ n . H.6yi1nosa 3a MOHTalK 6noKOB. 
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PyKon~cb nocTyn~na 

7 ~10n~ 
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