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nporpaMMH~H KOHTponnep conpfl~eH~fl /nKC/ EC-88o' 2'. nOAKn~4ae
M~H 4epe3 CTaHAapTHOe conpfl~eH~e K ceneKTOpHOMY KaHany BBOAa
B~BOAa 38M EC-1040 c aApecoM IFF, opraH~3yeT 4epe3 BHewH~e n~
H~~ conpfl~eH~fl CBfl3b c ~3Mep~TenbHo-per~cTp~py~~eA annapaTypoH 
~ no3eonfleT ~cnonb3oeaTb 38M EC-1040 Anfl c6opa, HaKonneH~fl ~ o6-
pa6oTK~ 3KCnep~MeHTanbHOH ~H¢OpMa~~~, nony4aeMOH CO cneKTpOMeT
pa oHC-2. nKC EC-880 4epe3 BHeWH~e n~H~~ conpfl~eH~fl nor~4eCK~ 
CBfl3aH C opraH~3y~~~M HenocpeACTBeHHOe B3a~MOAeHCTB~e C per~cy
p~py~,eH annapaTypoA e CTaHAapTe KAMAK nep~¢ep~HH~M ~HTep¢eHCOM 

HP-40 4/, ocy~ecTBnflfl noA ynpaeneH~eM TaK Ha3~eaeMOH KaHanbHOH 
nporpaMM~ o6MeH onepaHAaM~ /c~rHanaM~ ~ ~H¢opMa~~eH/ ~ AaHH~M~ 
¢~3~4ecK~x ~3MepeH~H c EC-880 c nocneAY~~eH 3an~cb~-4TeH~eM ~x 
e 3aAaHH~e fl4eHK~ onepaT~BHOH naMflT~ KaHana ~n~ ~3 H~x. Pa3n~4Hafl 

~H¢opMa~~fl /KoMaHA~. AaHH~e ~ T.A./ ~ c~rHan~ nepeAa~TCfl e o6o~x 
HanpaeneH~flx Me~AY EC-880 ~ HP-40 nocpeACTBOM 72 ¢YHK~~oHanbHO 
pa3AeneHH~x BHeWH~x n~H~H conpfl~eH~fl. 8 AanbHeHweM ece n~H~~ 
/~H¢opMa~~~ ~ c~rHanoe/, ~AY~~e oT EC-880, 6yAeM Ha3~BaTb w~HaM~ 
~eHTpanbHoro ycTpOHCTea /~Y/4 a oT HP-40 K EC-880 - w~HaM~ nep~
¢ep~HHoro ycTpoHcTea ;nY/ 1- I. 

CocTae ~ Ha3Ha4eH~e BHeWH~X w~H conpfl~eH~fl. 8 o6~eM B~Ae ece 
BHeWH~e W~H~ conpflmeH~fl MO~HO pa36~Tb Ha W~H~ ~H¢0pMa~~~ /WHH/ 
~ w~Hbl ynpaenR~~x c~rHanoe ;ruYC/. WHH ocy~ecTenR~T nepeAa4y 
pa3n~4HOH ~H¢opMa~~~ Me~AY EC-880 ~-mP-40 e o6e cTopoH~. 8HeWHee 
conpRmeH~e COCTO~T ~3 27 WHH UY /WHH-U/ ~ 27 WHH ny /WHH-n/. HH
¢opMa~~fl nepeAaeTCR 4epe3 AaHHOe conpR~eH~e oT EC-880 K HP-40 no 
WHH-U, a OT HP-40 K EC-880 - no lliHH-n. 0TC~Aa RCHO, 4TO o6MeH ~H
¢opMa~~eH Me~AY EC-880 ~ HP-40 ocy~eCTBnReTcfl 4epe3 BHewHee co
npfl~eH~e 24-6~TH~M~ cnoeaM~ KAMAK. TaK~M o6pa3oM, WHH-U ~ WHH-n 
COCTORT ~3 3 6aHTOB. Ka~A~H 6aHT ~MeeT KOHTpOflbH~H 6~T 4eTHOCT~: 
6aHT 1 /1-8/ 6~T~- KOHTPOflbH~H 6~T 1 /K1/; 6aHT 2 /9-16/ 6~T~
KOHTpOflbH~H 6~T 2 /K2/; 6aHT 3 /17-24/ 6~T~- KOHTpOnbH~H 6~T 3 
/K3/. oaAT 1 - MnaAW~H, a 6aHT 3 - CTapw~A. D~T 1 - MnaAW~H, a 
6~T 24- CTapw~H. CaM~e MnaAw~e 6~T~ Ka~Aoro 6aHTa /1, 9, 17/ 
WHH-U ~ WHH-n cooTeeTCTBY~T 7-H no3~~~~ w~~ ~H¢opMa~~~ KaHana 
~ a6oHeHTa /WHH-K ~ WHH-A/, a caM~e cTapw~e /8, 16, 24/- 0-A 
no3~~~~. nKC no3eonReT opraH~3oeaTb o6MeH ~H¢opMa~~eH no OAHOMy, 
ABa ~n~ no Tp~ 6aHTa B 24-6~THOM cnoee. 8 Ka~AOM 6aHTe, BKfl~4aR 
~ KOHTPOflbH~H 6~T, AOn~HO 6~Tb BCerAa He4eTHOe 4~Cno eA~H~~. 
WYC ocy~ecTBnfl~T nepeAa4y ynpaenR~~~x c~rHanoe Me~AY EC-880 ~ HP
~B o6e cTopoH~. 8HewHee conpRmeH~e cocTo~T ~3 9 WYC UY /WYC-U/ 
~ 9 WYC nY /WYC-n/. Ynpae~fl~~~e c~rHanbl nocyyna~T oT EC-880 no 
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WYC-U, a oT HP-40 K EC-880 - no WYC-n. 9-e WHH~ ~en~~Te~ KoH
TpOnbHbiMH no 4eTHOeTH H Henonb3Y~Te~ TOnbKO npH MeeTHO~ npoeep
Ke ynpaen~~~Hx eHrHanoe. 

WHH-U Henonb3Y~Te~ An~ nepeAa4H: ynpaen~~~e~ HH¢opMa~HH e~6o
pa HP-40, B~3oea HP-40, KOMaHA~ HP-40, AaHHbiX /3anHeH/ a HP-40. 
THn nepeAaBaeMo~ HH¢opMa~HH no WHH-U onpeAen~eTe~ eooTBeTeTBY~~H
MH eHrHanaMH Ha llYC-U. XapaKTep HH¢opMa~HH, HaXOA~~eHe~ Ha WHH
U, 3aeHeHT oT THna e~nonH~eMo~ onepa~HH a6oHeHTa. nepHOA, a Te-
4eHHe KOToporo HH¢opMa~H~ Ha WHH-U ~en~eTe~ AOeToeepHO~, 3aBHeHT 
OT HanH4H~ eooTBeTeTey~~ero eHrHana Ha WYC-U. 

WHH-n Henonb3y~Te~ An~ npHeMa: OTBeTHO~ ynpaen~~~e~ HH¢opMa
~HH e~6opa HP-40, B~3oea HP-40, eoeTo~HH~ HP-40, AaHH~x /4TeHH~/ 
H3 HP-40. THn nepeAaeaeMOH HH¢opMa~HH no WHH-n onpeAen~eTe~ 
eoOTBeTeTBY~~HMH eHrHanaMH Ha WYC-n. nepHOA, B Te4eHHe KOToporo 
HH¢OpMa~H~ Ha WHH-n ~en~eTe~ AOeToeepHo~, onpeAen~eTe~ HanH4HeM 
eooTBeTeTBY~~ero eHrHana Ha WYC-n. 

Ha3Ha4eHHe ynpaen~~~HX eHrHanoe UY /eM. Ta6n.1/. KamA~~ H3 
yKa3aHHbiX eHrHanoe UY HMeeT onpeAeneHHbl~ norH4eeKH~ eMblen H no3-
eon~eT no 3aAaHHOMY KaHanbHOH nporpaMMO~ anropHTMY eonp~meHH~ op
raHH3oeaTb ynpaen~~~Y~ noeneAoBaTenbHOeTb BHewHero HHTep¢eHea 
BBOAa-e~BOAa. 

roTOBHOeTb UY ;roT-U/ npeAHa3Ha4eHa An~ nOAKn~4eHH~ HP-40 K 
EC-88o no HHH~HaTHBe nepH¢epH~Horo HHTep¢e~ea HnH no HHH~HaTHBe 
nKC. Bee eHrHanbl Ha WYC-U HMe~T eM~en TOnbKO npH HanH4~H ror-u. 
UH eooo~aeT o paooToenoeooHoeTH cC-oou e nr-~u. uTcy1c1~~~ 101-4 
03Ha4aeT e6poe H OTKn~4eHHe e~6paHHoro HP-40 OT BHewHero eonp~-
meH~~. 

Ta6Jmu;a I 

Cneu;H~HKaiJ;HH ynpaBnHw~x cHrHanoB 
u;eHTpanhHoro H nepH~epai1Horo 

YCTpoikTB 
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Bbi30B UY /B3B-U/ 03Ha4aeT 
HanH4He Ha WHH-U ynpaen~~~eH 
HH¢OpMa~H~ e~3oea EC-880, pa3-
pewa~~eH 3aAaHH~M 6HTOM B eno
Be eooTeeTeTey~~eMy HP-40 Ha-
4HHaTb opraHH3a~~~ pa6oT~ no 
ero HH~~~aTHBe. HexoA~ ~3 24-
6HTHO~ eeTKH WHH-U, MaKeHManb
HO B03MOmHOe KOn~4eeTBO noA
Kn~4aeM~X K EC-880 HP-40 eo
eTaen~eT 24. 3a KamA~M HP-40 
3aKpenneH /meeTKO 3ana~H/ OAHH 
H TonbKo OAHH H3 24 6HT WHH~U. 

B~6op UY /B6P-U/ 03Ha4aeT 
Han~4~e B AaHH~~ MOMeHT Ha 
WHH-U ynpaen~~eH ~H¢opMa~~H 
BbJ6opa EC-880, pa3pewa~~eH 3a
AaHH~M 6~TOM B enoee eOOTBeT
eTBY~~eMy HP-40 opraH~3oeaTb 
B~60pKy H noAKn~4HTbe~ Ha BHew-

" 

• 

Hee eonp~meHHe. HeXOA~ H3 24-6HTHO~ eeTKH WHH-U, B03MOmHo noA
Kn~4eH~e 24 HP-40 K EC-880, HO a AaHH~~ MOMeHT e~6~paeTe~ TOnb
KO OAHO ~3 24 HP-40, 3aAaHHOe KaHanbHO~ nporpaMMO~ a eoOTBeTeT
ey~~eM An~ AaHHoro nepH¢epH~Horo ~HTep¢eHea 6HTe WHH-U npH Han~-
4~H B6P-U. npl-1 B~6opKe 3aAaHHbl~ I-1HTep¢e~e HP-40 AOnmeH 3anOMHI-1Tb 
ee eoeTO~HI-Ie 1-1 nOAKn~4HTbe~ Ha BHeWHee eonp~meHI-!e. 

3anoMI-!HaHI-!e UY /3UM-U/ yKa3~eaeT nep1-1¢epH~HOMY 1-1HTep¢e~ey 
HP-40, 4TO B~AaHHOe HM e npo~ecce pa6oT~ Ha WHH-n cocTO~HI-!e c6o~ 
1-1n1-1 ynpaeneHI-1~ np~-1 Han!-141-11-1 cooTBeTeTBY~~ero CHrHana Ha WYC-n 
npHH~TO nKC 1-1 nepeAaHO B KaHan. no Cl-lrHany 3nM-U Bbl6paHHOe ~P-40 
AOnmHo cH~Tb I-1H¢opMa~l-1~ c WHH-n 1-1 cooTBeTeTey~~H~ AaHHOH HH¢opMa
~HI-1 Cl-!rHan c lliYC-n. 

YnpaaneHI-!e UY /YnP-U/ yKa3~eaeT HHTep¢e~cy HP-40 Ha HanH4He 
a AaHH~~ MOMeHT Ha WHH-U KoMaHA~ KAMAK, ¢YHK~HoHanbHOe Ha3Ha4e
HHe 61-!T B KOTOpO~ cneAy~~ee: /1-7/ 6HT~ - ff Kpe~Ta /C1-C7/; 
/8-12/- W CTaH~I-IH /~ 1, 2, 4, 8, 16/; /13-16/- cy6aApec /A1, 
A2, A4, A8/; /17-21/- ¢yHK~H~ /Fl, F2, F4, F8, Fl6/; /22-24/
pemHM pa6oT~ /ASM - eKaHHpoeaHHe; RM - noeTop; SM - CTOn/. 

0KOH4aHI-1e UY /OKH-U/ o3Ha4aeT 3aaepweHHe nepeAa41-1 HH¢opMa~HI-1 

MemAY EC-88o 1-1 HP-40 no yKa3aHH~ KaHanbHO~ nporpaMM~ Ha onpeAe
neHHOM 3Tane pa6oT~. HH¢opMa~HR, ecn~-1 OHa HMeeTc~ Ha WHH-U, He 
~-!MeeT cM~cna. 

nyeK UY ;ncK-U/ ocy~ecTen~eT no 3aAHeMy ¢poHTy Ha4ano pa6oT~ 
~1-!Kna KAMAK: npH nepeAa4e KoMaHA 1-1 AaHH~X oT EC-880 K HP-40 1-1 
npH nepeAa4e AaHH~X OT HP-40 K EC-880. 

CTpoO ij:i /CIF-4/ HtsJU1t::l\..11 \...l'lnA..,vnl'l~g-.-v.:;.,v,..., ;-;iJr • .:.5;.~~~~~ ~;::;::;;: ... .::
~He~ MemAY Ec-88o 1-1 HP-40. OH ¢opM~-!pyeTc~ nporpaMMHo ~ TeXHH4ec
KH. nporpaMMHOe ¢opMHPOBaHHe CTP-U ocy~eCTBn~eTC~ npH 
nepeAa4e KoMaHA~ OT EC-880 K HP-40, KOrAa oHa HaXOAHTC~ Ha WHH-U, 
Ha ~YC-U nporpaMMHO ycTaHaBnHeaeTC~ CHrHan YnP-U H OAHOBpeMeHHO 
c HHM - CHrHan CTP-U; npH nepeAa4e me HH¢opMa~HH ycTaHaBnHaaeTc~ 
TOnbKO eHrHan CTP-U. HHTep¢e~c HP-40 npHHHMaeT KOMaHA~ H AaHH~e 
e WHH-U no 3aAHeMy ¢POHTY c~rHana CTP-U, T.e. npH nporpaMMHOM ero 
e6poee. TexHH4ecKoe ¢opMHpoeaHHe CTP-U oey~eCTBn~eTc~: 

npH rpynnoao~ nepeAa4e AaHHbiX /rpynnoea~ 3anHeb/ OT EC-880 K HP-
40, KOrAa nKC nocne npHeMa nocneAHero 6a~Ta 24-6HTHoro cnoaa Ha 
perHeTp 1 HH¢opMa~HH UY nepeAaeT ero COAepmHMoe Ha perHcTp 2 HH
¢opMa~HH UY H OAHORpeMeHHO ¢opMHpyeT CTP-U, ycTaHaanHea~ HX Ha 
WHH-U H WYC-U; npH rpynnoao~ nepeAa4e AaHH~X /rpynnoaoe 4TeHHe/ 
OT HP-40 K EC-880, KOrAa nKc ¢opMHpyeT CHrHan CTP-U, nocTyna~~~-~~ 
no WYC-U K HP-40 An~ opraHH3a~HH nepeAa4H AaHH~x no WHH-n e co
npoaomAeHHH cHrHana CTP-n Ha WYC-n. KaK npaaHno, nepeA BblnonHe
HHeM rpynnOB~X onepa~H~ 3anHCH-4TeHH~ AaHHbiX He06XOAHMO nporpaM
MHO c6pocHTb eHrHan~ CTP-U H YnP-U, ecnH OHH 6~nH paHee yeTaHoe
neH~ Ha WYC-U. 

Ha3Ha4eHHe ynpaen~~~~-~x CHrHanoe nY /eM. Ta6n.1/. KamA~~ H3 
yKa3aHHbiX eHrHanoe ny HMeeT, TaK me, KaK H eHrHanbl UY, onpeAeneH
Hbl~ norH4eeKH~ eM~en H Bblpa6aT~BaeT oTBeTHY~ ynpaan~~~Y~ noeneAo
eaTenbHOeTb BHewHero HHTep¢e~ea eeoAa-ebiBOAa. 3 



Ta6mm;a 2 

BailThl COCTOHHHH nepH~epHHHOrO 
ycTpOHCTBa 
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foTOaHOCTb ny /fOT-n/ 
RanReTCR npOAOnmeH~eM n~H~~ 
c~rHana fQT-U, KOTOpaR ~AeT OT 
EC-880 ~ nocneAoaaTenbHO npo
XOA~T 4epe3 ace 4 pa3DeMa MOAY
nR aHewHero ~HTep~eHca conpR
meH~R nKC, a TaKme 4epe3 ace 
4 pa3DeMa nep~~ep~HHoro ~HTep
~eHca c ao3apaTOM no WYC-n yme 
KaK ror-n a EC-880. C~rHan ror
U, He npoxOAR 3neKTpOHHY~ ~enb 

HP-40, 4epe3 apeMR, onpeAenRe
MOe AaOHHOH An~HOH aHewH~x n~
H~H conpRmeH~R, coo6~aeT a nKC, 
KaK ~ C~rHan fQT-n, 0 pa604eM 
COCTORH~~ MeXaH~4eCK~X 4aCTeH 
aHewHero conpRmeH~R EC-880 ~ 
HP-40. 

B~3oa ny /B3B-n/ 03Ha4aeT Han~4~e Ha WHH-U ynpaanR~eH ~H
~opMa~~~ abl3oaa HP-40, yKa3~aa~~eH cooTaeTCTay~~~M 6~TOM a cnoae 
Ha nep~~ep~HH~H ~HTep~eHC, Tpe6y~~~H o6cnym~aaH~R co CTOpOHbl nKC. 

B~6opKa ny /B6P-n/ 03Ha4aeT Han~4~e Ha WHH-n ynpaanR~~eH ~H
~OpMa~~~ a~6opa HP-40, YKa3~aa~~eH cooTaeTcTay~~~M 6~TOM a cnoae 
Ha a~6paHH~H HP-40 no 3aAaH~~ KaHanbHOH nparpaMM~ ~ noAKn~4eH
Hbl~ Ha aHewHee .l..Uiq.JI11t\t::Mnc. 

CoCTORH~e nY /COC-n/ 03Ha4aeT Han~4~e Ha WHH-n a03H~Ka~~eH a 
npo~ecce pa6oTbl c6oHHOH ~H~opMa~~~ HP-40 ,yKa3~aa~eH cooTaeTcT
ay~~~M 6~TOM/6~TaM~/ a cnoae np~4~HY HapyweH~R pa60Tbi/CM. Ta6n. 2/. 
3AeCb c60HHOe COCTORH~e np~aeAeHo AnR cneKT.pOMeTpa 6HC-2. AnR 
APYr~x 3Kcnep~MeHTanbH~x ycTaHoaoK a 3aa~c~MOCT~ oT per~cTp~py~

~eH annapaTyp~ c60HHOe COCTORH~e MOmeT 6~Tb ~H~M /KpOMe 1-3 6~
Toa/. 

YnpaaneH~e nY /YnP-n/ 03Ha4aeT Han~4~e Ha WHH-n a03H~Ka~~eH 
a npo~ecce pa6oTbl ynpaanR~~eH ~H~opMa~~~ HP-40, yKa3blaa~~eH co
oTaeTcTay~~~M 6~TOM /6~TaM~/ a cnoae KOHKpeTHO np~4~Hy /np~4~Hbl/ 
~3MeHeH~R COCTORH~R per~CTpa CO CTOPOH~ ~~3~4eCKOH annapaTyp~ 
a c~cTeMe KAMAK /eM. Ta6n.2/. 

0KOH4aH~e nY /OKH-n/ 03Ha4aeT 3aaepweH~e nepeAa4~ AaHH~X no 
WHH-n np~ ablnonHeH~~ onepa~~~ 11 fpynnoaoe 4TeH~e AaHH~X11 no ~H~
~~aT~ae HP-40, KOrAa OH oT ~~3~4ecKOH annapaTypbl nony4aeT np~3-
HaK 11KoHe~ Macc~aa11 • 

3aHRTO nY /3AH-n/ 03Ha4aeT np~ a~nonHeH~~ onepa~~~ rpynnoaoro 
4TeH~R AaHH~X pem~M om~AaH~R ~HTep~eHCOM HP-40 AaHH~~ c ~3Mep~
TenbHo-per~cTp~py~~eH annapaTyp~. BpeMR om~AaH~R, KOrAa np~cyT
CTayeT c~rHan 3AH-n, MOmeT 6~Tb pa3n~4HbiM ~ onpeAenReTCR 4aCTO
TOH eDeMa AaHH~x c per~cTp~py~~eH annapaTyp~. np~ noRaneH~~ AaH
H~x c~rHan 3AH-n cH~MaeTcR, ~ HP-40 nepeAaeT 3T~ AaHH~e no WHH-n 
a EC-880. 
4 
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CTpo6 nY /CTP-n/ RanReTCR C~HXPOH~3aTOPOM AnR nepeAa4~ AaHH~X 
no WHH-n OT HP-40 K EC-880. np~ a~nonHeH~~ onepa~~~ 11 fpynnoaoe 
4TeH~e AaHH~X11 nKC noc~naeT Henpep~BHY~ cep~~ TeXH~4eCK~ C~OpM~
poaaHH~X c~rHanoa CTP-U. no H~M HP-40 np~ OTCYTCTa~~ c~rHana 
3AH-n 3anycKaeT nor~4eCKY~ cxeMy C4~T~aaH~R AaHH~x c per~cTp~py~
~eH annapaTyp~ a c~cTeMe KAMAK. C4~TaHH~e AaHH~e HP-40 noMe~aeT 
Ha WHH-n ~ ~opM~pyeT c~HxpoH~3aTop CTP-n, no KoTopoMy EC-880 ~x 
np~H~MaeT ~ a KOHe4HOM ~Tore nepeAaeT a KaHan AnR 3an~c~ a R4eHK~ 
onepaT~BHOH naMRT~. 

nocneAOBaTenbHOCTb c~rHanoa aHeWHero conpRmeH~R. nKC, B~non
HRR noA ynpaaneH~eM KaHanbHOH nporpaMMbl onpeAeneHH~H Ha6op ~eno-
4eK KOMaHA a6oHeHTa, ocy~ecTanReT pa6oTy c HP-40 nocpeACTBOM op
raH~3a~~~ OAHOH ~n~ HecKonbK~x KOM6~Ha~~M nocneAoBaTenbHOCTe~ 
c~rHanoa: nocneAoaaTenbHOCTb c~rHanoa no ~H~~~aT~ae HP-40 ~n~ 
EC-880; apeMeHHaR ~n~ KOMaHAHaR nocneAoaaTenbHOCTb c~rHanoa; 
nocneAoaaTenbHOCTb c~rHanoa aaoAa-a~BOAa ~H~opMa~~~ ~n~ rpynno
aoro aaoAa-a~aoAa AaHH~X. ~~3~4ecKaR annapaTypa a c~cTeMe KAMAK 
np~ pa6oTe C 3BM a pem~Me OH-naHH ~MeeT MepTaoe apeMR 9 c, a Te-
4eH~e KOToporo aHeWHee conpRmeH~e MomeT 6~Tb cao60AHO ~ AOCTynHo 
AnR opraH~3a~~~ pa6oT~ Toro me HP-40 c A~cnneRM~, ne4aTRM~, ~n~ 
pa6oT~ APYr~x WP-40 a pa3AeneH~~ apeMeH~. 

nocneAoaaTenbHOCTb c~rHanoe no ~H~~~aT~ae HP-40 a~nonHReTcR 
cneAY~~~M o6pa3oM /eM. p~c.1/. nKC ycTaHaan~aaeT Ha WYC-n c~rHan 
fQT-U, a OTaeT Ha KOTOpbl~ 4epe3 apeMR, OnpeAenReMoe An~HOH aHew
H~X n~H~H conpRmeH~R, npo~CXOA~T no WYC-n c~rHan ror-n. 3To ape
:.4,:: ~~e:~;.~' ~~!~':'gC'~~ ':~-'!:~~-"?. ri')T-11, lA RYn.n,nM rnT-n nn!'PnP.nReTl.R KaK 

t1 = tJK • 2L, rAe t 3K. - apeMR 3aAepmK~ a Ka6ene /OHO Ha 1 M 
cocTaanReT 0,005 MKc/; L - An~Ha aHewH~x n~H~H conpRmeH~R. AnR 
6HC-2 L = 120 M. CneAoaaTenbHO, t 1 = 1,2 MKc. nocne np~xoAa c~r
Hana fQT-n nKC no yKa3aH~~ KaHanbHOH nporpaMMbl noMe~aeT 4epe3 
tyH = t 2 = 20 MKC ltyH- apeMR ycTaHoaK~ ~H~opMa~~~ I Ha WHH-U 
ynpaanR~wY~ ~H~OpMa~~~ a~3oaa EC-880, a 3aTeM 4epe3 tyc = t3 = 
20 MKC /t c - apeMR ycTaHOaK~ c~rHana/ Ha WYC-U ycTaHaan~eaeT 
c~rHan B3~-u. nony4~a pa3peweH~e Ha o6cnym~BaH~e. 4epe3 t4 = toa+ 
+ t1 /toa- apeMR om~AaH~R a~3oea/, HP-40 a~AaeT c cooTaeTcTay~
~~M 6~TOM Ha WHH-n ynpaanR~~Y~ ~H~opMa~~~ abl3oaa HP-40 e conpo
aompeH~~ ee c~rHanoM B3B-n Ha WYC-n. nKC, nony4~a oT HP-40 a~3oa 

roT-U. +~· .. 
roT-n -··· _ 
WHH-11, --··· 

.. 
&.3 fl -11, ... 
JlJIII H-n 
a3s-n 

PHc.l. llocne~oBaTenbHOCTh cHrHa
noa no HHH~HaTHBe HP-40. 

/3anpoc/ Ha o6cnym~aaH~e, a~-
CTaanReT Ha CTaHAapTHOe conpR
meH~e no w~HaM ynpaanR~~x c~r
Hanoa a6oHeHTa /WYC-A/ c~rHan 
11Tpe6oeaH~e a6oHeHTa 11 /TP6-A/. 
KaHan pear~pyeT Ha TP6-A ~ a~

nonHReT CTaHAaPTHY~ nocneAOBa
TenbHOCTb C~rHanoe, BBOA~MY~ 
a6oHeHTOM, B npo~ecce KOTOpO~ 
OH np~H~MaeT c np~3HaKOM 11 BH~
MaH~e11 B ceAbMOM 6~Te 6aHT oc-

5 



ror-u. 
ro r-n 
W11H -U, 
1!16 p - u, 
WI1H-n 

1!16P-n 

~~·=9-lJB 
~ ... 

. - •• . • .~ -J :~. --L 
__s- .. ·-

PHe.2. IToenegoBaTenbHOeTb eHr
HanoB no HHH~HaTHBe EC-880. 

HOBHOrO COCTOAHHA a60HeHTa. Bpe
MR o6pa6oTKH CHrHana TP6-A /npe
p~aahHe/, B KOTOPO~ npHHHMaeT 
y4aCTHe OCHOBHaA nporpaMMa npo
~eccopa, cocraanAeT t 0n ~10 Me 
/ton - apeMR o6pa6oTKH npep~aa
HHR/. Aanee KaHanbHaR nporpaMMa 
AaeT YKa3aHHe Ha npHeM nKC 4e
pe3 tnH = 20 MKC ynpaanR~~e~ 
HH$OpMa~HH B~30Ba ~P-40 /tnH -
apeMR npHeMa HH$OpMa~HH/ H 4e

pe3 tne = 20 MKe- eHrHana B3B-n /tne- apeMR npHeMa eHrHana/. 
3areM 4epe3 tee = 20 MKC /tee - apeMR e6opa eHrHana/ CHHMaer c 
WYC-U eHrHan B3B-U. TaKHM o6pa3oM, apeMA o6pa6oTKH eHrHana B3B-n 
eoeTaBnReT t5 = tnn + tne + tee = 60 MKC. 3aTeM 4epe3 t 6 = ) MKe, 
~P-40 eHHMaer HH$opMa~H~ e W~H-n H eHrHan B3B-n e WYC-n. 

noeneAoaarenbHOeTb eHrHanoa no HHH~HaTHBe EC-880 Ha4HHaereR 
c yeTaHOBKH Ha WYC-U eHrHana ror-u, B OTBeT Ha KOTOP~~ 4epe3 tl= 

1,2 MKe no WYC-n npHXOAHT eHrHan ror-n. EcnH KaHanbHaR npor
paMMa Ha4HHaeT paeeMOTpeHHy~ B~We pa6oTy no HHH~HaTHBe ~P-40, TO 
eHrHan~ ror-u H ror-n yme B~eTaaneHbl Ha WYC-U- WYC-n /eM. pHe.2/. 
Aanee no HHH~HaTHBe EC-880 B~nonHReTeR noeneAoaarenbHOeTb e~rHa
noa, KOTOpaR RBnReTeR npOAOnmeHHeM noeneAOBaTenbHOCTH eHrHanoa, 
Ha4aTo~ ~P-40. 4epe3 t2 = 20 MKe no yKa3a~~ nporpaMM~ nKc noMe
~~=~ ::= ~~~-~ y~~==~~~=y~ ~~~~~~~~~!~~ ~~~~0~~ ~r-RRn, r~P Tnn~wn 
B OAHOM 6HTe IAnR 6~C-2 - 1-~ 6HT/ HaXOAHTeR HOMep AaHHoro ~P-40, 
a 3aTeM 4epe3 t 3 = 20 MKe yeraHaanHaaer eHrHan B6P-U. Ono3HaB 
eao~ HOMep, ~P-40 nOAKn~4aeTeR Ha BHeWHee eonpAmeHHe, noMe~aR 
4epe3 t4 = 1,2 MKe Ha W~H-n 3TOT HOMep B 1~M fiHTe ynpaBnR~e~ 
HH$opMa~HH a~6opa H Ha WYC-n yeraHaBnHaaeT oraeTH~~ eHrHan B6P-n. 
KaHanbHaA nporpaMMa AaeT yKa3aHHe Ha npHeM nKC 4epe3 tnH = 20 MKC 
ynpaanR~eH HH$OpMa~HH e~6opa ~P-40 ~ 4epe3 tne = 20 MKe - eHrHa
na B6P-n. 3aTeM 4epe3 tee = 20 MKe eHHMaeT e WYC-U eHrHan B6P-U. 
TaKHM o6pa3oM, epeMR o6pa6oTKH eHrHana B6P-n eoerasnRer t 5 = 
= tnH + tne +tee= 60 MKe. 3aTeM 4epe3 t6 = 1,2 MKe ~P-40 eHHMa
eT HH$opMa~H~ e W~H-n, oeraanRR Ha WYC-n Ha see apeMA pa6oT~ 

e nKC CHrHan B6P-n, 3aHHMaA TeM eaM~M BHeWHee eonpRmeHHe. 

KoMaHAHaA nocneAoaarenbHOeTb cHrHanoe Ha4HHaereR noene e~non
HeHHA noeneAoearenbHOeTH eHrHanoa no HHH~HaTHee EC-880, T.e. Ha 
WYC-U npHCYTCTByeT eHrHan ror-u, a Ha WYC-n - eHrHan~ ror-n H 
B6P-n. no yKa3aHH~ KaHanbHOH nporpaMM~ nKC 4epe3 t) = 20 MKe 
noMe~aeT Ha W~H-U KOMaHAY ~P-40, a 3aTeM 4epes t2 = 20 MKe yera
HaanHeaeT eHrHan YnP-U. 4epe3 t 3 = 20 MKe nocne eHrHana YnP-U 
yeTaHaenHeaeTcR eHrHan CTP-U H 4epe3 t4 = 20 MKe e6pae~eaereA, 
a yeTaHaenHeaeTeR eHrHan ncK-U. npH e6poee CTP-U /no 3aAHeMy 
$pOHTY/ e~6paHH~~ HHTep$eHe ~P-40 npHHHMaeT KOMaHAY e W~H-U Ha 
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PHe.3. KoMaHgHaH noenegoBaTenb
HOeTb eHrHanOB. 
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PHe.4. IToenegoBaTenbHOeTb eHr
HanoB BBOga HH¢0pMa~HH. 

perHcTp. 3aTeM 4epe3 t5 = 20 MKe eHrHan nCK-U e6pae~aaeTCR H no 
3aAHeMy $POHTY ero ~P-40 3anyeKaeT ~HKn KAMAK /eM. pHe.3/. B 3a
Kn~4eHHe BblnOnHeHHA AaHHO~ noeneAOBaTenbHOCTH 4epe3 t 6 = 20 MKC 
eHrHan YnP-U e6pae~aaeTeR. npH B~nonHeHHH KOMaHAHO~ noeneAOBa
TenbHOeTH CHrHanoB MOmeT B03HHKHYTb aaapH~HaR CHTya~HR /e6o~ 
no 4eTHoeTH HnH no APYrHM npH4HHaM, eM. ra6n.2/, a pe3ynbTaTe 
4ero ~P-40 4epe3 t7 = 1,2 MKe noMe~aeT Ha W~H-n ABa 6a~Ta COCTOR
HHA B eonpoaomAeHHH CHrHana coc-n Ha WYC-n. nKc no yKa3aHH~ Ka
HanbHO~ nporpaMM~ npHHHMaeT eoeTORHHe e W~H-n H ynpaBnR~~He eHr
Han~ e WYC-n, a 3aTeM coo6~aer o npHHRTOM coeTORHHH ycTaHoBKO~ 
~~;~~~~~ 3~~-~. 3~~ ~~e~~~ C0~T?DnaPT ~0 = t~:: + t~~ + t~~ /tnu -

apeMR npHeMa HH$OpMa~HH, tne - apeMR npHeMa cHrHanoa, tye - ape
MR yeTaHOBKH eHrHanoB/ = 60 MKe. 3aTeM 4epe3 tg = 20 MKC e6pae~
aaeTeR eHrHan 3nM-U, noene 4ero ~P-40 eHHMaeT HH$opMa~H~ nepH$e
PHH e W~H-n H CHrHan e WYC-n coc-n. 3To BpeMR eocTaBnReT tlo = 
=1 ,2 MKe. 

noeneAOBaTenbHOeTb eHrHanos BBOAa HH$OpMa~HH Ha4HHaeTeR noe
ne B~nonHeHHR KOMaHAHOH noeneAOBaTenbHOeTH eHrHanoB /eM. pHe.4/. 
noA ynpaaneHHeM KaHanbHO~ nporpaMM~ nKC npOH3BOAHT yeTaHOBKY 
eHrHana CTP-U 4epe3 t1 = 20 MKC H eneAY~~HM ~HKnoM 4epe3 t2 = 
=20 MKe - e6poe era. no 3aAHeMy $pOHTY CTP-U ~P-40 e4HT~aaeT OAHO 
enoao /3 6aHTa/ HH.opMa~HH , noMe~aA ero 4epe3 t 3 = 1,2 MKe Ha W~H 
W~H-n a eonpoeomAeHHH eHrHana CTP-n, KOTop~H ABnReTeA eHrHanoM 
AHHaMH4eeKHM /npHeyTCTByeT KOPOTKH~ HHTepean epeMeHH t4 = 0,8 MKe/. 
no 3aAHeMy .POHTY CTP-n HH.OpMa~HR e W~H-n 3aHOeHTeR B nKC Ha 
perHeTp HH.OpMa~HH nepH$epHH, a 3aTeM 3anHe~aaeTeA B 3aAaHH~e 
A4e~KH onepaTHBHOH naMATH KaHana. noene 3Toro nporpaMMa 4epe3 
ts = 20 MKe yeraHaanHeaeT eHrHan~ 3nM-U H OKH-U e noeneAy~HM Hx 
e6poeoM 4epe3 t6 = 20 MKC, noene 4ero ~P-40 4epe3 t 7 = 1,2 MKe 
eHHMaeT HH$opMa~H~ C ill~H-n. 

noeneAOBaTenbHOCTb eHrHanoB B~BOAa. HH$OpMa~HH Ha4HHaeTeR TaK
me noene a~nonHeHHR KOMaHAHO~ noeneAOBaTenbHOeTH eHrHanoa /eM. 
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PHc.6. llocneAOBaTenbHOCTb CHrHa
nOB rpynnosoro BBOAa AaHHb~. 

p~c.5/. no YKa3aH~~ KaHanbHO~ nporpaMM~ nKC 4epe3 t) = 20 MKC 
ycTaHaan~aaeT Ha WHH-U nepeAaaaeMy~ a HP-40 ~H~OpMa~~~ ~ 4epe3 
t2 = 20 MKC c~rHan CTP-U c nocneAY~~~M ero c6pocoM 4epe3 t 3 = 
= 20 MKc. no 3aAHeMy ~POHTY CTP-U HP-40 np~H~MaeT OAHO cnoao ~H
~opMa~~~ Ha CBO~ per~cTp. ~anee nKC 4epe3 t4 = 20 MKC ycTaHaBn~
aaeT c~rHan ncK-U c nocneAY~~~M ero c6pocoM 4epe3 ts = 20 MKC. 
no 3aAHeMy ~POHTy ncK-U HP-40 3anycKaeT ~~Kn KAMAK. nepeAaB ~H
~OpMa~~~ a HP-40, nKC 3aaepwaeT AaHHY~ nocfleAOBaTenbHOCTb no 
nnnr-n::U.AU~ \/rT:=.Ut"\CV"I'_;t IJt:::&n~~ t-r = ?n ULir rt.tr-U~M:=!o nl/~-11 lA or-n rf\nn-
··r-· r- ···-.,- ·-··--·-- ·-,...--- -v -- ----- -··· ---- -- ..., -·- --,..--

COM 4epe3 t7 = 20 MKC. np~ B~nonHeH~~ paccMaTp~BaeMO~ nocneAO
BaTenbHOCT~ MOmeT B03H~KHYTb aaap~HHaH C~Tya~~H, aHanor~4HaH 
KOMaHAHO~ nocneAOBaTenbHOCT~ C~rHanoa. 

nocneAOBaTenbHOCTb c~rHanoa rpynnoaoro BBOAa AaHHbiX Ha4~HaeT
CH nocne a~nonHeH~H KOMaHAHO~ nocneAOBaTenbHOCT~ c~rHanoa ~ nepe
Aa4~ a HP-40 KoMaHAbl rpynnoaoro BBOAa /4TeH~fl/ AaHHbiX /eM. p~c.6/. 
rpynnoao~ BBOA AaHHbiX 03Ha4aeT np~eM EC-880 OT HP-40 "n" enos 
KAMAK c nocneAY~~eH ~x 3an~Cb~ a 3aAaHH~e H4e~K~ onepaT~BHOH na
MHT~ KaHana. nKC, nony4~B OT KaHana KOMaHAY rpynnoaoro BBOAa AaH
H~X, nocne 3aaepweH~H Ha4anbHOH a~6opK~ ~OPM~pyeT cep~~ c~rHanoa 
CTP-U, nocTyna~~~x a HP-40 a 3aa~c~MOCT~ oT pem~Moa cKopocT~ o6-
MeHa C apeMeHHO~ nocneAOBaTenbHOCTb~ /3, 6, 9 ~n~ 12/ MKC Ha cno-
80 /3 6a~Ta/. no 3aAHeMy ~POHTy CTP-U HP-40 C4~T~BaeT AaHH~e 
~ noMe~aeT ~x Ha WHH-n a conpoaomAeH~~ cep~~ c~rHanoa CTP-n, no 
3aAHeMy ~POHTY KoTop~x EC-880 np~H~MaeT AaHH~e Ha per~cTp ~H~op
Ma~~~ nep~~ep~~. nKC np~HHn napannenbHO c WHH-n 24-6~THOe cnoao 
Ha per~cTp, 3aTeM nepeAaeT ero a KaHan, Ha4~HaH co cTapwero 6a~
Ta. 

nocneAOBaTenbHOCTb c~rHanoa rpynnoeoro B~BOAa AaHH~x Ha4~Ha
eTcH nocne a~nonHeH~H KOMaHAHOH nocneAOBaTenbHOCT~ c~rHanoa ~ ne-
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PHc.7. llocneAOBaTenbHOCTb cHr
Hanos rpynnosoro BhlBOAa AaHHb~. 

peAa4~ a HP-40 KOMaHA~ rpynno
aoro B~BOAa /3an~c~/ AaHH~X 
/eM. p~c. 7 I. rpynnoBO~ BbiBOA 
AaHH~x 03Ha4aeT C4~T~BaH~e ~3 
3aAaHH~x H4eeK onepaT~BHo~ na
MHT~ KaHana "n" cnoe KAMAK ~ ne
peAa4e~ ~x oT EC-880 a HP-40. 
nKC BHa4ane no yKa3aH~~ KaHanb
HO~ nporpaMM~ nocneAOBaTenbHO 
no OAHOMY 6aHTY np~H~MaeT ~3 
KaHana 3 6a~Ta AaHHWX /cnoao 
KAMAK/ Ha per~cTp~ HH~OpMa~~~ 
/1 ~ 2/ UY ~ B~AaeT a KOHe4HOM 
~Tore coAepm~Moe ~x napannenbHO 
Ha WHH-U. B cneAY~~eM ~~Kne 
Ha4anbHO~ a~60pK~ nKC YCTaHaa

n~aaeT c~rHan CTP-U c nocneAY~~~M ero c6pocoM, 3aTeM - c~rHan 

ncK-U ~ ero c6poc. no 3aAHeMy ~POHTY CTP-U HP-40 np~H~MaeT Aan
H~e c WHH-U Ha per~cTp, a no 3aAHeMy ~pOHTy c~rHana ncK-U 3anyc
KaeTCH ~~Kn KAMAK. nocne nepeAa4~ Hyneaoro / 11011 / cnoea AaHHblx 
nKC a cneAY~~eM ~~Kne Ha4anbHoi1 Bbl6opK~ nony4aeT KoMaHAY rpynno
aoro B~BOAa AaHHbiX. 3aaepw~B Ha4anbHY~ Bbl6opKy, nKC C4~TbiBaeT 

no6ai1THO ~3 KaHana AaHH~e /cTapw~M~ 6ai1TaMM/ M B~AaeT ~x cnoaaM~ 
Ha WHH-U a conpoaomAeH~~ c~OPM~poaaHHoro CMrHana CTP-U, no 3aA
HeMy ~pOHTY KOTop~x HP-40 np~HHMaeT AaHH~e c WHH-U. 

B 3aKn~4eHHe cneAyeT OTMeTHTb, 4TO 3aaepweHHe BblnonHeH~H no
cneAOBaTenbHOCT~ c~rHanoa rpynnoaoro BBOAa-a~BOAa AaHH~x Mom~T 
npOMCXOA~Tb no MH~~~aT~Be KaHana, KOrAa KaHa11bHaH nporpaMMa, 
nepeAaB 3aAaHHOe K011~4eCTBO AaHH~x, 3aaepwaeT paccMoTpeHH~e no
cneAOBaTenbHOCTH ycTaHoBKOi1 c~rHana CTP-U c nocneAY~~~M ero c6po
coM, nH60 no ~HM~~aT~Be HP-40 no c~rHanaM OKH-n, ynp-n ~n~ coc-n. 
HaAo 3aMeTI-1.T b OAHaKo, 4TO npH BblnonHeH~~ n~6oi1 ~3 paccMoTpeHHbiX 
nocneAOBaTenbHOCTe~ C~rHanoa MOmeT B03HMKHYTb C~Tyau~H TaK Ha3~-
BaeMOro 11 3aB~CaHHH 11 C~CTeM~, KOrAa nKC He MOmeT 3aBePW~Tb B~non
HHeMy~ onepa~~~ a6oHeHTa. KaK npaa~no, 4T06bl ~36ema"Tb AaHHOH 
c~Tya~H~, KaHanbHaH nporpaMMa 3anycKaeT c4eT4~K apeMeH~, T.e. 
3aAaeT nporpaMMHoe apeMH, npeabiWa~ee no AnHTenbHOCil4 apeMH a~

nonHeHHH onepa~Hi1 a6oHeHTa. TorAa np~ yKa3aHHOH c~Tya~l4~ "3aa~ca
HHH1 1 npo~3oi1AeT oKOH4aHHe a~nonHeH~H onepa~~H, o 4eM nKC coo6-
~~T nporpaMMe B HyneBOM 6~Te 6aHTa OCHOBHOro COCTOHHI4H. 
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CaAOBHMKoa B.H. 
8HeWHIAH IAHTe~eHC BBOAa-BWBOAa nporpaMMHOrO KOHTponnepa COnPA*eHMA 

10-83-114 
EC-880 

0nMCWBaeTCA COCTaB lA Ha3Ha4eHMe BHewHMX WIAH COnPA*eHMA /M~pMa~IAIA lA CMr
Hanoa/ KOHTponnepa EC-880 c nep~epMHHWM MHTe~eHCOM HP-40. AnA opraHM3a~MM 
pa6oTw cneKTPOMeTpa 6HC-2 Ha nMHMM c 38M EC-1040. PaccMaTpMaaeTcA · npo~ecc 
awnonHeHMA nocneAoaaTenbHOCTM CMrHanoa aHewHero conpA*eHMA. 

Pa6oTa awnonHeHa a fla6opaTOPMM awcoKMX 3HeprMH OH~H. 

CoolilleHMe ~eAMH8HHOrO MHCTMTYTa IIA8PHWX MCCneAOHH!Di. AY«!tta 1983 

Sadovnikov V.N. 10-83-114 
A Peripheral Input-Output Interface of a ES-880 Programmable Controller 

Structure and an appointment of an ES-880 controller peripheral buses 
(data-signal) for coupling whith a peripheral IR-40 interface for organi
zing the BIS-2 calorimeter working on-line with a EC-1040 computer is 
described. An execution of a peripheral control signal sequence is conside
red. 

The investigation has been performed at the Laboratory of High Energies, 
JINR. 
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