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,[In .A paCWI1peHI1.A B03MO>KHOCTI1 HCnOnb30BaHI1.A Bbi411Cn~1Tenb H0.:1 MOll\
HOCTI1 11 KaHanos BBOAa-s~BOAa EC 38M paapa6aT~Ba~Tc.A 11 8HeAP.R~T
c.A pa3ni14H~e no C80eMy Ha3Ha4eHI1~ 11 CnO>KHOCTI1 cne~11anbH~e YCT
po.:1CTBa ynpa8neHI1.A /KOHTponnep~/, o6ecne411Ba~ll\11e noAKn~4eHI1e 
K KaHanaM EC 38M H08~X 8HeWHI1X a6oHeHT08 /¢113114eCKI1X ycTaHo8oK, 
TepMI1Hano8, APYrl1x 38M 11 T. A. I 4epea 11HA11811AyanbHbte nep11¢ep11HHbte 
ycTpo.:1cT8a /11HTep¢e.:1c,bt/, 8btnonH.AeMbte 8 cTaHAaPTe KAMAK n116o He
cTaHAaPTHo. 

,[ln.A OTnaAK11 11 880Aa 8 3KcnnyaTa~l1~ HOBOro o6opyA08aHI1.A, a 
TaK>Ke An.R peMOHTa 8~WeAWI1X 113 cTpo.A cTaHAaPTH~x ycTpoAcT8 EC 
38M, KaK npa811no, 11CnOnb3yeTC.R HenocpeACT8eHHO 8~411Cni1TenbHa.A 
MaWI1Ha, 4TO npi1BOAI1T K 3aTpaTaM none3HOrO MaWI1HHOrO BpeMeHI1 11, 
cneA08aTenbHO, K CH11>KeHI1~ 3<l>¢eKT11BHOCTI1 11CnOnb308aHI1.A 38M An.A 
peweHI1.A pa3ni14H~x 3aAa4. Oco6eHHo 3To npo.A8n.AeTc.A np11 oTnaAKe 
H080rO 060PYA08aH~I.R. 

4To6~ no8~CI1Tb 3¢¢eKTI18HOCTb 11Cnonb308aH11.A EC 38M 3a c4eT 
OC8060>K,QeHI1.A ee 8peMeHI1 OT OTnaA04HO-peMOHTH~X pa6oT pa3ni14H~X 
YCTPOHCT8, 803HI1Kna Heo6XOA11MOCTb C03.QaHI1.A cne~l1anbHoro ycTpoA
CT8a npo8epKI1, TaK Ha3~saeMoro nporpaMMHoro 11MI1TaTopa KaHana 
eA11HOA CI1CTeM~ /nHKEC/. 

1. 06~HE nPHHUHnW OPrAHH3AUHH nHKEC 

nHKEC npe.qcTa8J1.AeT co6oA 6btCTPOAeAcTBY~ll\11H 3neKTPOHH0-~11¢po-
80A MO.QYnb C MI1KponporpaMMI1pyeMOH onepaTI18HOA naM.ATb~ 11 C He
o6XOA11M~M 8HeWH11M Ha6opoM cpe,QCT8 PY4HOro ynpa8neHM.A 11 8113yanb
HOro KOHTpOn.R, ni1HI1H COnp.A>KeHI1.R ,QJl.A aBTOMaTI14eCKOrO B80,Qa /3a
rpy3KI1/ 8 MI1KponaM.ATb KaHana pa6o4eA MI1KponporpaMM~ c 411Ta~ll\11X 
ycTpoAcTs Tl1na EC-6012 11n11 Ap11TMa EC-2030, a TaKme An.A C8.A311 
C BHeWHI1MI1 a6oHeHTaMI1. 

C nOMOll\b~ Ha6opa annapaTypHbiX 11 M11KponporpaMMHbtx cpe,qcT8 
nHKEC 11MI1TI1pyeT ¢YHK~1111 pa6oT~ KaK ceneKTOpHoro, TaK 11 MynbTM
nneKCHOrO KaHano8 8BO.Qa-8~80.Qa EC 38M AJl.A npo8epKI1 8HewHI1X a6o
HeHT08 CO CTaH,QapTH~M 1-1HTep¢eHCOM 880,Qa-8bi80Aa /1188//1/: 

cTaH.QapTH~x ycTpoACT8 EC 38M; 
- MI1KponporpaMMH~x KOHTponnepo8 KaHana /MKK/ EC 38M 12•31 11 AP· 

no,Q ynpasneHMeM MI1KponporpaMMbl, npe,Q~TaBJleHHOH B B11,Qe onpe
,QeneHHOrO Ha6opa ~eno~eK MI1KPOKOMaHA 8 MI1KponaM.ATM KaHana,nHKEC 
npM pa6oTe C yKa3aHH~MI1 ycTpOHCT8aMI1 opraHI13yeT Jl~6y~ ynpaBn.A~ll\Y~ 
nocne,qosaTeJlbHOCTb CTaH,qapTHoro H88 KaHaJ1o8 EC 38M no np11H~11ny 
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Hana nocneAOBaTenbHOCTb ~H$opMa~~~ ~ c~rHanos nHKEC noA ynpas
neH~eM M~KponporpaMM~ /no saAaHHOMY 3TanoHy/ nposepBeT no w~HaM 
a6oHeHTa cTaHAapTHY~ nocneAoBaTenbHOCTb ~H$OpMa~~~ ~ c~rHanos. 
B 3aB~C~MOCT~ OT pesynbTaTa nposepK~, nHKEC opraH~3yeT: 
- np~ nonom~TenbHOM pesynbTaTe /HopManbHaR c~Tya~~B/ - AanbHe~

wee s~nonHeH~e ynpasnB~~e~ nocneAOBaTenbHOCT~ /npoAonmeH~e 
~en04K~ M~KpOKOMaHA/; 

- np~ OTp~~aTenbHOM pesynbTaTe /asap~~HaB C~Tya~~B/ - OCTaHOB 
/OKOH4aH~e ~en04K~ M~KpOKOMaHA/ C B~3yanbH~M yKa3aH~eM Ha na
Hen~ ~HA~Ka~~~ np~4~Hbl c6oR H c· nocm!AY~~HM PY4Hb1M sanycKoM 
Ha nosTopeH~e c6o~Ho~ ynpaenB~~e~ nocneAOBaTenbHOCT~ ~ena4K~ 
M~KpOKOMaHA; 

- np~ oTpH~aTenbHOM pesynbTaTe - nosTopeH~e 6es ocTaHosa c6o~
HO~ ynpasnB~~e~ nocneAOBaTenbHOCT~. 

KaK npas~no, nHKEC noA M~KponporpaMMH~M ynpasneH~eM MomeT 
3aAaBaTb n~6y~ ynpasnR~~Y~ nocneAOBaTenbHOCTb, a no3TOMY ero 
MOmHO ~cnonb30BaTb AnR npoeepKH,BHCWH~X a60HCHTOB C HCCTaHAapT
H~M anrop~TMOM COnpRmeHHR: 
- nepH$ep~~H~x ~HTep$e~coe THna HP-40M 141 ; 
- MOAyne~ npHeMH~Koe-nepeAaT4~Kosl5/. 

MOAYnb nHKEC B~nOnHeH Ha· 2 nnaT~X, pa3Me~eHH~X B CTaHAapTHO~ 
R4e~Ke KAMAK w~p~Ho~ 137,6 MM /8M/. B 3To~ R4e~Ke saAe~cTeosaHa 
nepeAHRR naHenb s Ka4ecTse nynbTa ynpasneH~B ;ny; noA ~HA~Ka
~~~. PY4HOe ynpaeneH~e, H noA pasbeM /sarpysKy/ AnR aeToMaTH4ec
Koro BBOAa nporpaMM~ C yKa3aHH~X B~We 4~Ta~~~X YCTpO~CTB B M~K
ponaMRTb KaHana /MnK/, a saAHRB naHenb - noA 2 pasbeMa /HBB/ 
AnR CBR3H C BHCWH~M~ a6oHeHTaM~. ~H3~4CCK~ norH4CCKaB CBBdb MemAY 
nnaTaM~, nnaTaM~ H pasbeMaM~ BbtnonHeHa c noMO~b~ MOHTamHoro npo
BOAa /pHc.1/. 

HHA~Ka~HR ~cnonbsyeTCR AnR e~syanbHoro Ha6n~AeH~R ~ KOHTponR 
3a•XOAOM pa60T~ KaHana C BHCWH~M~ a6oHeHTaM~. 0Ha nOKa3~BaeT: 
- 8 6~T - aApec M~KponaMBTH /AMn/; 
- 12 6~T - coAepmHMoe B4e~KH MHKponaMRT~ /RMn/ no TeKy~eMy AMn, 

~3 KOTOpbiX: 4 6~Ta - M~KpOKOMaHAbl MK; 8 6~T - MHKpoonepaHAbi/MO/; 
- 8 6HT - pesynbTaT nposepKH a6oHeHTa /PnA/; 
- 8 6~T - COCTOBH~e ~H$OpMa~~~ KaHana /WHH-K/; 
- 8 6~T - COCTORH~e ynpaBnB~~~X c~rHanoe KaHa~a /WYC-K/; 
- OW~6Ka 4CTHOCT~ 3arpy3K~ /043/; 
- 3arpy3Ka MHKpOKOMaHAbl /3MK/; 
- sarpysK~ M~KpoonepaHAa /3MO/; 
- OW~6Ka 4CTHOCT~ a6oHCHTa /04A/; 
- KOHe~ pa6oT~ speMeH~ /KPB/;. 

KOHe~ .pa6oT~ ~~KnOB /KPU/. 
Py4Hoe ynpaeneH~e e~nonHReT cneAY~~~e ~YHK~~~= 

- o6~~~ c6poc annapaTypbl c noMo~b~ KHOnK~ 11 C6poc 11 ; 

- 3anycK B pa6oTy KaHana C BHCWHHMH a60HCHTaMH C nOMO~b~ KHOnK~ 
11 nycK11

; 

- npoaepKa naMn ~HA~Ka~~H c noMo~b~ KHonK~ /nn;; 
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PHc.I. 06mHil BHA ITHKEC. 

- OAHH04HaR /0AH/ ~n~ aeToMaT~-
4ecKaR /ABT/ san~cb /3an/ ~n~ 
4TCH~e /4TH/ C nOMO~b~ 2 nepe
Kn~4aTene~ pem~Ma pa6oTbl 
KaHana /PPK/. 

B pem~Me OA~H04Ho~ san~c~/ 
4TCH~R: 

- nepeAa4a COAepm~MQro 8 ne
peKn~4aTene~ KoAa aApeca 
PY4Horo /KAP/ Ha W~H~ aApeca 
PY4Horo /WAP/ /c~. p~c.2/ c 
noMO~b~ c~rHana ynpaeneHHR 
OT KHOnK~ ~cnonHeH~R 3a
rpy3KH aApeca /H3A/, nocTyna~
~ero TaKme Ha w~H~ ynp~sneH~R 
PY4Horo /WYP/ AnR nocneAY~~e
ro saHeceH~B WAP Ha C4eT4HK 
aApeca MHKponaMRT~ /CAM/; 

- nepeAa4a COAepm~Moro 8 nepe
Kn~4aTeneH KOAa HH$OpMa~~H 
PY4HO~ /KHP/ Ha WHP c noMo
~b~ c~r~ana ynpasneH~R OT 
KHOnKH HCnOnHBHHR 3arpy3KH 

onepaHAa /H30/, nocTyna~~ero TaKme Ha WYP AnB nocneAY~~ero sa~ 
HeceHHR WHP e MHKponaMRTb KaHana; / 
- WaroBaR /TaKTOBaR/ pa60Ta KaHana C nOMO~b~ KHOnKH 11 nycK 11 C 
H3MeHeHHeM Ha +1 CAM. 

2. AnnAPATYPHAR CTPYKTYPA nHKEC 

AnR opraHH3a~HH onepantBHOH pa60Tbl no HanaAKe H npoeepKe pas
nH4H~x BHCWHHX a60HCHTOB nOA MHKponporpaMMH~M ynpaeneHHCM nHKEC 
HMCCT CnCAY~H~ Ha6op'o60PYAOBaH~R-y3nOB /pHc,2/: 

MnK - cT~TH4CCKoe onepaTHBHoe sanoMHHa~~ee ·ycTpo~cTeo eMKo-

CTb~ 256 enos AnHHOH 12 6HT /4 6HTa - MHKPOKOMaHAbl, 8 6HT -
onepaHAbl/. 

AMn - COAepmHT perHcTp aApeca KaHana /PAK/, $opMHposaTenb 
aApeca sarpy3KH /¢JA3/, CA~ H ocy~ecTamteT Bbt5op B4e~KH MnK 
no aApecy, saAaHHOMY Ha CAM saHeceHHeM WAP /e OAHH04HOM pemHMe/ 
HnH nepeCblnKOH PAK IAnR nepexoAa s 3aAaHHY~ no nporpaMMe R4e~Ky 
MnK/ 4epes ~A3, a TaKme A05aaneHHeM +1 IAnR nocneAOBaTenbHOro 
BbtnOnHCHHR MHKPOKOMaHA/. 

3Mn- COACPmHT ¢JOPMHPOBaTe~b HH¢JOpMa~HH sarpy3KH /~H3/, yn
paeneHHe 3arpy3KOH HH$OpMa~HH /Y3H/, KOHTpOnb no 4CTHOCTH sa
rpy3KH /K43/ - npH BBOAC C 4HTa~U(HX yCTpO~CTB H OCy~eCTBnRCT, 
Ha~HHaB c saAaHHoro CAM, nocneAOBaTenbHo 4CPCAY~~HHCB BBOA 
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PHc.2. CTPYKTypHan cxeMa TIHKEC. lliYC-K - WHHbi ynpaBrrHw~x 
CHrHarrOB KaHana, !illlli-K - mHHbl HH<lJopMan;HH KaHana, lliYC-A -
WHHbl yrrpaBITHW~X CHrHarroB a6oHeHTa, lllHH-A - mHHbl HH<lJop
MaiJ;HH a6oHeHTa, lliYP - IDHHbl yrrpaBrreHHH pyqHoro, lliAP -

WHHbl ap;peca py'!Horo., l!JHP - mHHbl HHciJopMan;HH py'!HOH, llJl1A -
WHHbl HHcPOpMafl;HH aBTOMaTH'leCKOH, lliYA - WHHbl ynpaBrreHHH 
aB'rOMaTH'!eCKOrO, !IlHK - WHHbl HH,ll;HKaiJ;HH KaHana • 

/3arpy3KY/ M11KPOKOMaHA H onepaHAOB s MnK c UU1P /s OAHH04HOM peN<w 
Me 3an11c11 no H30 Ha ~HP 11n11 c WHA /eM. p11c.2/ /np11 3arpy3Ke c 
411Ta~~11X ycTpoRcTs/ no CI1HXPOI1MnynbcaM /CH/ Ha WYA c nocneAY~ 
~11M .113MeHeHI1eM /nocne BBOAa cnosa/ TeKy~ero CAM Ha +1. 

l\YK - HenocpeACTBeHHO CBH3aH no WYP c nY 11 B3ai1MOAeHCTByeT c 
APYri1MI1 y3naMI1 nHKEC. OH BblnonHrteT cneAY~~He norl14eCKI1e <j)yHKI.\1111 
ynpaeneHI1Ft: 
- <j)opMI1pyeT c LUYP cHrHanbl ynpasneHI1rt /"C6poc 11

, "nycK", PPK, 
H3A, H30/ 11 HenocpeACTBeHHO ocy~ecTenrteT no H11M yKa3aHHble a 
n. 1 AeHCTB11Ft; 

- BKn~4aeT reHepaTop TaKTOB~X 11MnynbCOB /rTH/ 11 B~pa6aT~BaeT 
2 cep1111 TH /THO 11 TH1/ c nepi10AOM cneAOBaHI1rt APYr 3a APYrOM 
T=0,125 MKC AnTI CHHXPOHI13al.ll111 ynpaeneHI1fl pa60TOH KaHana; 

- nporpaMMH~H OCTaHOB B 3aAaHHOH MHKPOKOMaHAOH Ft4~HKe MnK; 
- aHanl13 pe3ynbTaTa KOHTpon.R no 4eTHOCTH 11 npoeepKy onepaHAOB 

a60HeHTa, no KOTOpOMY B~pa6aT~BaeTCTI npH HOpManbHOH CI1TYal\HH 
+1 CAM, a npH aeapMHHOH CMTYai.IMM no KOHI.IY pa6oT~ epeMeHM npo

MCXOA11T nepexoA /nepeCblnKa PAK Ha CAM/ a 3aAaHHYIO Ft4eHKY Ha 
nOBTOpeHI1e C60HH~X 1.\MKJlOB C OCTaHOBOM, n1160 6e3 OCTaHOBa 
/B 3aBHCI1MOCTM OT yKa3aHM.ft MMKpOKOMaHA~f; 
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- 6e3ycnoeHbiH nepexoA a 3aAaHHYIO no nporpaMMe Ft4eAKy MnK; 
- pa3BOPOT 6aHTOB MH<j)OpMal.\1111 np11 3arpy3Ke /B~pa60TKa Cl1rHanoB 

3MK M 3MO/ a cnoae MnK. 
MYK - COAepmHT: per11cTp pem11Ma KaHana /PPK/, C4eT411K apeMeHM 

KaHana /CBK/, C4eT4MK 1.111Knoe KaHana /CUK/ 11 BblnonHFteT cneAYIO~Me 
norl14eCKI1e $YHKI.\11H ¥npasneHMTI 1Ta6n.1}; 

- no 3aAaHHOMy WBK Ha PPK BKnl04aeT cooTBeTCTBYIO~I1A reHepaTop 
BpeMeHM KaHana /rBK/, no KOTOPOMY np11 KOHTpone, nposepKe 
onep~HAOB a6oHeHTa Ha4MHaeTC.ft OTC4e~ BpeMeHI1 nyTeM A06aaneHI1Ft 
+1 K CBK; 

- B~pa6aT~BaeT KOHel.l pa60T~ BpeMeHM /KPB/ no 11CTe4eHI1M 3aAaHHO
ro nporpaMMoA speMeHM Ha CBK npM asap11AHoA CMTYa1.11111; 

- no 3aAaHHOMY npMaHaKy +1A Ha PPK Ha4MHaeT oTc4eT 1.111Knoe nyTeM 
A06aaneHMFt +1 K CUK; . 

- npOI13BOAI1T B~pa60TKY KOHI.Ia pa6oT~ 1.\MKnOB /KPU/ no 11CTe4eHI111 
3aAaHH~x nporpaMMoA 1.111Knoa Ha CUK. 

YOK - coAepmMT perMcTp 11H<j)OpMai.IMM KaHana /PHK/ 11 per11cTp 
CMrHanOB KaHana /PCK/, ocy~eCTBn.RIO~I1e nOA MMKpOKOMaHAHbiM- ynpaa
neHI1eM onpeAeneHHyiO ynpaen.RIO~YIO nocneAoBaTenbHOCTb onepaHAOB 
/cooTaeTCTBeHHO 11H<j)opMal.ll1.11 11 CMrHanaM/, a TaKme c PHK c noMo
~biO reHepaTopa 4eTHOCTI1 KaHana /r4K/ B~pa6aT~BaeT KOHTpOnbH~H 
611T 4eTHOCTI1. 

~OK - ocy~ecTBn.ReT <j)opMI1POBaHMe onepaHAOB c PHK M PCK M nepe
Aa4Y.1Hx K BHeWHI1M a6oHeHTaM cooTeeTCTBeHHO no WHH-K M WYC-K. 

~QA - ocy~eCTBn.ReT nOA ynpaeneHMeM COOTBeTCTBYIO~MX MMKpOKO
MaHA nocneAoBaTenbHO npMeM M <j)opMI1posaHMe onepaHAOB c WHH-A 11nM 
c WYC-.A M KPU. 

YOA - BblnonHFteT norM4ecKoe cpaeHeHMe no 11MOAYniO 2" 6aATa one-
paHAOB 3aAaHHOH MI1KPOKOMaHAbl /:nanoH/ C npMH.RTbiM $QA 6aHTOM one

paHAOB -a6oHeHTa, a TaKme ocy~ecT
snrteT KOHTpOnb no 4eTHOCTI1 MH- 1 

<j)OpMal\MI1 a6oHeHTa M B~pa6aT~BaeT 

Ta6rrHn;a I 

CTpykTypa pe~MoB ITHKEC 

. 
~ Hau!'1eHo8oHue LOI(P. 

~ Pe >K U/'108 KOHOI70 QOoJH. 

r1'- P03PeweHue 
110/!b /TH-0. 2511K( . I PW~S 

I waza OQI/11 /011- 'ft,(( I PW~! rz 
tlPeNe;u iJ8o /fHZ- lttnc I PW~2 

~ TPU /rHJ-256!'111( I PW53 
4 P03Pewe11Ul' KOII TP0/1/l 'le THOCTU PK4 
5 1111HJC eiJUIIU#O LiUK/108 +1U,' 
6 nePecbt/11(0 o~Peco nePexo~o nAn 
7 POJPl'Uil'IIUl' nPotJePKU OdOHl'HTO Pn!l 

pe3ynbTaT npoeepKM, KOHTpOn.R 
onepaHAOB a6oHeHTa. 

YMK - Aew11<j)p11pyeT KOAbl MI1Kpo
onepa1.111H /4 6MTa/, nocTynaiO~Me 
113 MnK, H noA ynpasneHI1eM TaKio
BbiX 11MnynbCOB, 8 3aBHC11MOCTM OT 
Tl1na MI1KpOKOMaHA, OCy~eCTBnrteT 

COOTBeTCTBYIO~I1e <j)yHKI.\1111 ynpaene
~Mfl C .onepaHAaMI1 MI1KPOKOMaHA~. 

~HI{ - <j)OpMMpyeT COAepmHMOe KO
AOB:-fAM, MnK, PnA, WHH-K,,WYC-' 
K, 043, 3MK, 3MO, 04A, KPB, KPU 
COOTBeTCTByiO~HX y3noe nHKEC 11 B~

AaeT Ha WHK naHenH HHAHKal\MM. 
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3. MHKPOnPOfPAMMHA~ CTPYKTYPA nHKEC 

nHKEC ~MeeT 2 B~Aa M~KpOKOMaHA KaHana /Ta6n,2/: 
- M~KpOKOMaHAbl YCTaHOBK~ KaHana /~1YK/; 

M~KPOKOMaHAbl nposepK~ a6oHeHTa /MnA/. 
MYK - ocy~ecTen~eT no ceoeMy HaaHa4eH~~ aaHeceH~e KOAOB 

onepaHAOB H3 MnK Ha cooTeeTcTey~~He per~cTpbl-c4eT4HKH KaHana: 
YPK ... PPK, YJ.1K -+ PJ.1K, YCK -+ PCK, YBK ... CBK, Yl..lK -+ Cl..lK, YAK -+ 

PAK. 
MnA - ocy~ecTen~eT no ceoeMy HaaHa4eHH~ npoeept<y KOAOB one

paHAOB a6oHeHTa nyTeM norH4ecKoro cpaeHeHHR no 11MOAYJ110 211 6aiha 
KOAa, np~H~Toro c WJ.1H-A, WYC-A, c 6a~TOM KOAa 3TanoHa, C4HTaH
Horo H3 MnK, C HHAHKa~He~ peaynbTaTa nposepKH Ha naHenH HHAHKa
~HH /PnA/. MHKPOKOMaHAa ncA nposepReT WYC-A, a MHKpOKOMaHAa 

-nHA npoeepReT WHH-A. 

4. nPOfPAMMA 0PfAHJ.13AI..lHH PAoOTbl C HJ.1KEC 

AnR opraHH3a~HH pa60Tbl nHKEC c BHeWHHM a6oHeHTOM Heo6XOAHMO 
aarpyaHTb cooTseTCTBY~~e~ nporpaMMOH MnK. 

3arpy3t<y /BBOA/ nporpaMMbl B MnK MOIKHO npOH3BOAHTb ABYMR 
cnoco6aMH: 
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Ta5nm:~a 2 
CTpyKTypa MHKpoKoMaHA ITHKEC 

N• HouMeHo80Hue [oxP. KIJ4 
flfl fiUKPOXONOHO !f{T/1Hi18Kif KOHOI1t1//f!IK/ odiJJH. 77.1 
__!_ Pel'<uMo8 ~ ~PK n ~ 
__?_ g Ov 

~ UH<POPN0411U n ~MK n -'-
,_..;- 0 0 9 

~ ~ CU2HOI10!3 t:1 [ n U[Kn~ 
~~ § D::CJ OR 

c-2 ~ tJPeneHu ~ 0 :::f YBK n~ 
~~ "< n OB 

To 4u«nol'> ~ ~UK~+ 
IC-'-
~ aiJPeca n UAK n ~ 
IZ 0 J 0 D l 

N• HauneHooonve [DKP. 7!n 
nn /1UK-1 flfl(}BffiOI orliJHeNro/lfflR/ OtfoJ/1. ~161 
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- PY4HO~ BBOA nporpaMMbl /PBn/; 
- aBTOMaTH4eCKH~ BBOA nporpaMMbl 

/ABn/; 
/PBn/ sblnonH~eTcR c nY cne

AYIO~HM o6paaoM: 
HamaTb t<H, "C6poc1•, 

- Ha6paTb Ha nepet<n~4aTenRx 

"PPK" peiKHM "0AH.3an,, 11 

- Ha6paTb Ha nepeKnl04aTenRx 
11KAP" COOTBeTCTBYIO~H~ aApec 
MnK /KaK npaBHno, Hyneeo~ 

aApec/ Kat< KaHanbHbl~ AnR eeo
Aa MHt<ponporpaMMbl HnH APYrO~ 
aApec IAnR KoppeKTHpOBKH 
MHKponporpaMMbt/, 

- Ha>KaTb t<H, 11143A11 AJifl 3arpy3t<H 
CAM /KOA aApeca aarpy3t<H HH
AH~HpyeTcR Ha AMn/, 

- Ha6paTb Ha nepet<nl04aTenRX 
"KJ.1P" I<OA MHt<poonepa1.4HH 
/4 fiHTbl ·· 0+3/, 

- HalflaTb KH, 111-130 10
, no KOTOpO::i 

3aAaHHbl~ KOA aanHWeTCfl no Te
Ky~eMy aApecy e o6nacTb MHKpo
KOMaHA Mn!{ /KqA MHKpOKOMaHAbl 
HHAM~HpyeTcR Ha MK/, 
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- Ha6paTb Ha nepeKJ1104aTeJ1RX 11 KI1P 11 KOA onepaHAOB /8 6HT - 0 ..;. ]/, 
- HamaTb KH. 11 Ji13Q 11

, no KOTOPOH 3aAaHHbiH KOA 3anHWeTCR no TOMY IKe 
TeKy~eMy aApecy B o6naCTb onepaHAOB MnK /KOA onepaHAOB HHAH
~HpyeTCR Ha MO/, 

. TaK aanHweTCR 1 cnoeo e MnK, a CAt1 aeToMaT~4eCKH /nocne aa-· 
nHCH onepaHAa/ H3MeHHTCR Ha +1, T,e, nOArOTOB~TCR cneAY~~~-~~ 
aApec R4elliK~ MnK AnR aanHcH Hoeoro cnoea MHKponporpaMMbl, 

nocne BBOAa see~ nporpaMMbl Heo6xoAHMO BblnonHHTb cneAYIOtqHe 
onepa~HH: 

- coeAHHHTb Ka6enb HBB c a6oHeHToM; 
- nepeeecTH 11 PPK11 e 0AH. 11111-1 AeT. pemHM 4TH; 
- HalKaTb KH, "C6poc 11

, 

- HalKaTb OAHH pa3 KH. "nycK11 /ecnH 3aAaH pelKHM ABT. 4TH/ ~nH 
MHoroKpaTHo I ecnH aaAaH pe>KHM 0AH. 4TH/ AJlR BblnonHeHHR pa6oTbl 
nHKEC c a6oHeHTOM, 
/ABn/- OCy~eCTBJlReTCR C nep$oKapT /n/K/, C4HTblBaeMbiX C ycT

pO~CTB BBOAa /EC-6012, EC-2030/. AnR 3Toro Heo6xoAHMo: 
- npeiKAe ecero nOArOTOBHTb /HafiHTb/ COOTBeTCTBYIO~YIO nporpaMMY 

Ha n/K c noM~biO EC-2030, a aaTeM: 
nOAKJ1104HTb t<a6enb 113arpy3Ka 11 K cne~paabeMy 113arpyat<a" EC-2030 
HJlH EC-6012 11 K paabeMy "3arpy3Ka 11 m1KEC; 
Ha>KaTb KH, 11C6poc"; 

- Ha nepeKJl. "PPK" Ha6paTb AaT.3an; 
- Ha nepeKJl, "KAP11 Ha6paTb, Ha4anbHblH aApec aarpy3KH nporpaMMbl 

B MnK; 
- Ha>KaTb KH. 11113A"; 
- nocTaBHTb n/K B C4HTblBaiO~HH KapMaH yCTPO~CTBa BBOAa H ocy-
~eCTBHTb BBOA nporpaMMbl, 

nocne BBOAa nporpaMMbl oTcoeAHHHTb Ka6enb "3arpyaKa" H Aanee 
npOAenaTb Te IKe onepa~HH, 4TO H AnR /PBn/. 

5. 11HCTPYKI..lHR nOAfOTOBKI1 nPOfPAMMW HA n/K 

np11 HafiHBKe nporpaMMbl Ha n/K B KalKAO~ KOJlOHI<e HCilOnb3yeTCR 
10 CTPOK C HOMepaMH no3H~H~ /0 + 9/, rAe: 
- /0..;. 7/ - fiHTbl KOAOB nporpaMMbl; 

/8/. - I<OHTpOJlbHbl!li fiHT 4eTHOCTH, T.e, B CyMMe /07 8/ AOnll<HO 
Ob!Tb He4eTHoe t<onH4ecTao npo6HeoK; 

- /9/ - CHHXpOHH3Hpy10maR npofiHBKa BO BCeX KOJlOHKax, 
KalK.[\oe cnoso nporpa~\Mbl Ha n/K aaHHMaeT 2 KonoHKH: 

- He4eTHble KOJIOHKH B CTPOKaX /0 + 3/ - KOA MHKpoonepa411~, rAe 
/0 - CTapwH::i, a 3 - MnaAWH~ fiHTbl/; 

- 4eTHble KOJIOHKH B CTpOKaX /0+7/- KOA MHKpoonepaHAOB, rAe 
/0- CTapWHH, a 7- MnaAWHIIi 6HTbl/, 

Am-1 Ha6HBKH nporpaMMbl Ha n/t< HcnonbayeTcR t<nas~aTypa EC-2030, 
HCnonHeHHa~ B ABOH4HOM KOAe C HOMepaMH n03111.1HH /0 + 9/, KOTOpble 
OAH03Ha4HO COOTBeTCTByiOT HOMepaM no3H~HH CTpOK Ha n/K, 
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Ha6HBKa nporpaMMbl Ha n/K c noMOI!IbiO AaHHOH KJlaBHaTYPbl ocyl!lecT
BJlHeTcH CJleAYIOUIHM o6pa3oM: 
- sarpyaHTb noAaiOUIHH KapMaH EC-2030 KOilOAOH n/K; 
- HamaTHeM KnaBHWH CLEAR CAeilaTb c6poc; 
- HamaTHeM KilaBHW MODIFY 1-1 CLEAR CAenaTb 04HCTKY naMHTH; 
* HamaTb 1-1 j:lepmaTb KJlaBHWY MP; a Ha KJlaBHaType HamaTb KJlaBHWH 

B n03H41-1HX: /0 7 3/ - 3aj:\aHHbiH no nporpaMMe KOA MI-1Kpoonepa4HH, 
/8/ - KOHTpOJlbHbiH fiHT 4eTHOCTI-1, eCJll-1 KOA MI-1Kpoonepa4HH -
4eTH~H, /9/ - CHHXPOHH3aTop; 

- oTmaTb KilaBHWY MP /Ha HHAHKaTope KOJlOHOK noHBHTCH 41-1¢pa 11 211 /; 

- BHOBb HamaTb 1-1 ~epmaTb 'KnaBHWY MP, a Ha KJlaBHaType HamaTb 
KilaBHWH B n031-141-1HX: /0 +7/ - 3aAaHH~H no nporpaMMe KOA MHKpo
onepaHAOB, !8! - KOHTPOilb HbiH 61-1T 4e'rHOCTH I ecn1-1 KOA MHKpoone
paHAOB - 4eTH~H, /9/ - CI-1HXPOHH3aTOp; 

- oTmaTb KnasHwy MP /Ha HHAHKaTope KOilOHOK noHBHTCH 411¢pa 11311/. 

nocne BblnOJlHeHHH yKa3aHHbiX nyHKTOB nepsoe CJlOBO nporpaMM~ 
sanHc~saeTcH ~ naMHTb EC-2030. Ha4HHaR c nyHKTa (~, /eM: ~~~e/, 
aanHCbiBaiOTCR B naMRTb CileAYIOUIHe CJlOBa nporpaMMbl. JaK npOj:!OilmaeT
OR j:\0 TeX nop, noKa Ha HHj:\HKaTope KOJlOHOK He nORBHTCH 41-1¢pa 1180 11 , 

nocne 3Toro He06XOj:\I-1MO HamaTb KJlaBHWY CYCLE,no KOTOpoi1 COj:lepmH
Moe naMRTI-1 npo6beTcR Ha n/K /80 KOilOHOK/.~anee /ecnH'nporpaMMa 
fiOJlbWe, 4eM 1 n/K/, He06XOj:\I-1MO, Ha4HHaR C nyHKTa (*) /HamaTHeM 
KilaBHWH CLEAR CAenaTb c6poc/, npoAenaTb ocTaJlbHble nyHK~bl, 

KaK npasHno, ecnH B03HHKaeT Heo6XOAHMOCTb,HcnpasHTb nporpaMMY 
B KaKOH-Jll-160 KOJlOHKe, TO CJlej:\yeT: 
- HamaTb KilaBHWH MODIFY 1-1 CLEAR; 
- sarpy3HTb n/K c HcnpasneHHRMH 4epes C4HTbiBaiOUIHH KapMaH EC-

2030 B naMRTb; I 

- Ha KilaBHaType HamaTHeM COOTBeTCTBYIOUIHX KJlaBHW B~6paTb Heo6xo
AHMYIO KOJlOHKY AilR HCnpaBJleHHH /HanpHMep: KOJlOHKa j:\JlR HCnpasne
HHR 13- HamaTb KilaBHwyLOAD, 3aTeM- KJlaBHWH B n03H4HHX 1,3, 
1-1 Ha HHj:\HKaTOpe KOJlOHOK nOHBHTCR 41-1¢pa 13/; 

"- j:\aJlee aarpy3HTb B naMHTb HCnpasneHHbiH KOA MHKpoonepa41-11-1, KaK 
onHC~BaJlOCb B~we; 

- nocne HcnpasneHHH HamaTb KJlaBHWY CYCLE, no KOTopoi1 Hcnpas
neHHoe COj:lepmHMOe naMHTI-1 npOfibeTCH Ha n/K, 

Ha n/K paaMelllaeTCH 40 enos npbrpaMMbl, HcxoAH H3 eMKOCTH MnK 
/256 CJlOB/, MaKCHMaJlbHO MOmHO HafiHTb nporpaMMy Ha nOJlHbiX 6 n/K 
1-1 Ha HenOJlHYIO 7-10 n/K /32 KOJlOHKH/, 

3AK11104EHHE 

0nHCaHHbiH nHKEC C03j:\aH B OTj:\eJle HOBbiX Hay4HbiX paapa60TOK 
Jla6opaTopHH BbiCOKHX 3HeprHi1 OHRH B 1980 rOAY. BblnOJlHeH Ha HH
TerpanbH~x CXeMaX MaJlOH 1-1 cpej:!HeH HHTerpa41-11-1 B KOJ1H4eCTBe 
100 HC. HcnonbaosancH np1-1 HanaAKe Hosoro o6opyj:losaHHH: MKK 1-1 
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KOHTpOJlJlepa, noj:\KJ1104eHHOro nocne OTJlaj:\KI-1 K MYilbTHnJleKCHOMY 
KaHany EC-1 040 1183 AllR pa6oT 4epea MHKponpo4eccop 'MISKA Ha 
JlHHHH c TepMHHanaMH /Ha 6aae AHCnnees BHAeoToH-340, MERA/, 
a TaKme AilH peMOHTa B~Wej:\WHX H3 CTpOH CTaHj:\apTH~X YCTpOgCTB 
3BM EC-1040. Bee 3TO Aano 3KOHOMHIO noneaHoro MaWHHHoro apeMeHH. 

KpoMe Taro, nHKEC no cpaBHeHHIO c EC 3BM npH OTJlaAKe HOBoro 
o6opyj:IOBaHHR o6Jlaj:\aeT fiOJlbWHMH B03MOmHOCTHMH 1-1 npeHMYI!IeCTBaMH: 
- opraHH3a4HH aa c4eT MHKponporpaMMHoro ynpasneHHH 6onee rH6Ko

ro 1-1 onepaTHBHOrO B3aHMOj:\eHCTBHH C BHeWHHMH afioHeHTaMHi 
HeT 3aBHCaHHH /npeKpal!leHHR B3aHMOj:\eHCTBHR/ npH HenpaBHJlbHOH 
pa60Te a6oHeHTa /4TO Ha6J110AaeTCR npH OTJlaAKe afioHeHTa C KaHa
JlOM 3BH/; 

- BHayaJlbHO 6~cTpoe HaxomAeHHe MecTa H npH4HH~ c6oH a6oHeHTa; 
- OpraHH3a4HR nOBTOpH~X 4HKJ10B npH asapHHH~X CHTYa4HHX afioHeH-

Ta; 
- 6onee 3¢¢eKTHBHaH no BpeMeHH OTJlaj:\Ka HOBOro o6opyj:\OBaHHH H 

CTaHj:lapTH~X YCTPOHCTB 3BM; 
- YAOfiCTBO OTJlaj:\KI-1 BHeWHHX afioHeHTOB nOA MHKPOnporpaMMH~M ynpas

JleHHeM, 
B HaCTOHI!Iee speMR npoM~wneHHOCTbiO s~nycKaiOTCH pa311H4H~e THn~ 

cepBHCH~X YCTpOHCTB 1 npej:!Ha3Ha4eHH~e Ail~ KOHTPOilH CTaHAapTH~X 
YCTPOHCTB EC 3BM 161

:: 

- TecTep EC-A701; 
- TecTep EC-A703; 
- TecTep EC-A704; 
- HMHTaTOp KaHana n X 2.890.000. 

DAHaKo TecTep EC-A701 He HMHTHpyeT cHrHan~ MBB, a TecTep~ 
EC-A703 1-1 EC-A704 He pa6oTaiOT B AHHaMH4eCKOM /asToMaTH4ecKOM/ 
pemHMe. HMHTaTOp KaHana n X 2,890.000 He HMeeT 3THX Hej:\OCTaT
KOB, HO j:!Opor, HMeeT 60JlbWHe ra6apHT~ 1-1 Bee /70 Kr/. 0H He o6-
JlaAaeT rHfiKOCTbiO B3aHMOAeHCTBHH 1-1 YAOfiCTBOM OTJlaAKH BHeWHHX 
a6oHeHTOB no cpaBHeHHIO C nHKEC. 
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AwAWWKo B.~ •• CaAOBHHKOB B.H. 10-82"-622 
nporpaMMHWH HMHTaTop KaHana eAHHOH CHCTeMW 3BM 

HMHTaTOp npeAHa3Ha4eH AnA aBTOHOMHOH npoaepKH, OTWCKaHHA HeHCnpaBHOCTeH 
H HanaAKH YCTPOHCTB BBOAa/BWBOAa EC 3BM.0H HMeeT MHKponporpaMMHY~ CTPYKTy
py. 0CHOBHOH 4aCTb~ HMHTaTopa ABnAeTCA 03Y eMKOCTb- 256 CnOB X 12 pa3PAAOB. 
6peMA BWnOnHeHHA MHKPOKOMaHAW - 250 HC. TeCTOBaA nporpaMMa 3aHOCHTCA C no
M~b~ KnaBHW HnH C YCTpOHCTBa C4HTWBaHHA neP$OKapT. npH HCnonb30BaHHH 
nporpaMMW BWpa6aTwBaeTCA nocneAOBaTenbHOCTb CHrHanOB HHTep~eHca BBOAa/BWBOAa 
EC 3BM. Ha nepeAHeH naHenH HMeeTcA BH3yanbHaA HHAHKa~HA. npHBOAHTCA KpaTKoe 
onHca"He noArOTOBKH H 3arpy3KH nporpaMMW Ha nep~oKapTax. 

Pa6oTa awnonHeHa B 11a6opaTOPHH BWCOKHX 3HeprHH 011m1. 

C~eHHe 06~eAHHeHHOrO HHCTHTyTa AAePHWX HCcneAOBa~HH. Ay6Ha 198t 

Djidjishko V.F., Sadovnikov V.N. 10-82-622 
Program Simulator of the EC Computer Input/Output Channel 

The simulator is designed for autonomous checking, troubleshooting and 
debugging of 1/0 computer devices. It has a microprogram structure. Its 
principal part is 256 words in 12-bit RAM format. A microprogram is executed 
In approx 250 ns . A test program is loaded by pushbuttons or via card rea
der. During program execution the sequence of signals of the EC computer 
Interface is produced. The simulator is provided with visual indication on 
the front panel. Program preparing and loading from punch cards are descri
bed. 

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

1 Communication of the Joint Institute for Nuclear Research. Dubna 1982 1 t:: 

nepeBOA O.C.BHHOrpaAOBOH. 


