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MOLlYIlb C~'HXPOHI13AUI111 KC - 4 71 

MaAYIlb KC- 471 npHp.\CHReTCR B annapaType 31(CnCpHMeHTanbHblX yCl aIHlB, I( -

cnel(rpOMCTpOB 3apR~eHH~X 4aCl114. pa6oTa~~Hx Hd ny4Kax 4HKIlH4ceKHX ye­
KopHTcneo:1. 

MOAynb HcnOIlb3YClCfl AnR CTaHAapn.3a4HH Bpe~,eHHo':; np11BR31{11 npnl\('l!Ci, 
cGapa AaIIH~X 0 38M K C"IrlldnaM. nocTynar.ll1\l1M H3 (11C T€Mbl a:-lOye 1(,1 yc: I ;1IWO­
1(11, a TaK*C AnR OprnH"I3n~HM AHanora nnepalopa yCT~IWB~" G ~AM. 

COL'TseTCTBeHltO , U CTPYKTYPHOi1 c:.X~·M.~ KC-471. npI18l'/ll"III,l.Jlt '''' pit( . 1. 
MOl4<HO lIb1nenH TI> 3 nClmllllt~x Y:In.I: 
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© ()(h,e,qJUIe1I1IYA HHCTlITYT lIAe,PHIoIX Kccne.AOBaIIldi Jty6"a , I gas.2 

III 


I . Y3en B~pa60 TKH C... rHa nO B CI1HXpOHI13a41111 

B 3TOM Y3ne 11 3 CI1H XpO ... Mn ynb co B YCKOp ... Te nR ... Cl1 rHana 3anYCKa cneKT­
pOMeTpa /Tpl1rr epa/ $OPMl1 pyro TCR CI1HXp OC ... r H an~ "'H Tep$e~ca 3BM /Han p"'M CP, 
YrlMBepCanbHOrO Apa~Bepa Be TB ... KAMAK/, onpeAenR~m ... e MOMeHT~ Ha4ana 
11 KO III,(<l n pM eMa ... H<)l0pMilU... ... B 41'1Kn e YCKOpI1T enR, t~OMeH T Hi'! 4ana 4T eH ... R 
B 3BM 06p a aa 3a per"' CTp"' pOB aH HOrO C 06~T"'R . B TOM me Y3 n e Hi! epeMR n e ­
peAa ',... 3 K c n e p~1Me HT anbH~IX Aa HHbiX Bblpa6aTblB ae TCR 3anpeT np PpblSi1H ... R 3BM 
OT BHeWHI1 X I1CT 0 4 H ... KO B. 

2. Y3en op r a H ... aill,("'''' A... a nor a 

DaHH~~ Y3en c OAep~"' T 16-pa a PRAH~~ B XOAHO~ pe rl'lCT p 3a npo ca, ynpaBnRe­
Mb"1 BPYYH YIO aT KHon OK. n ...60 BHe WH ....,11 c "'rHan a M"' ; IE,-pa3PRAf'bI ~ p e r l-lC Tp 
Ma CK '" AnR Bbl60 p04 Horo pa 3pCWCHMA pa3pRAOB pe r ... CTpa 3anpoc a; 16-pa3 pRA­
Hbl ~ Bb!XOAHO~ per l1 CTp ~1 $ OPM"'POBilT e nb I1Mn ynb c oB - ,qeWM$p aTO p Ko..all,q 
KAMAK F(25 )' J\ j AnR B~pa6o TKI1 c ... rH anOB OTKn ... Ka OT 3BM, a TaK }t(C "'X ... HA"'­
Ka4 1'11'1 · 


KO MaHAbl KAW\K: 

N·A( O) ·F (O) 
 - YTe HHC Mac K",poB a HHoro (OAe p~MMoro per MCTp i1 3an pO­

ca Ha W"' H~ R I .. . R I6; Q=I , X= I . 
N·J\ (O) ·r(2 ) - TO }It € UIMoe CO C6PL)c OM B Hyn e sue COC TOA HI1 C c OAe p­

}ltM MO rO p e r l'l CTpa 3a ~poca; Q=I, X= I. 
N' J\ (O) 'F ( 9) - cti poc B Hynceoe COCTORH ... e pe r l1CTpa 3anpoc a;X= I. 

N· A ( O) ·r (16) - 3an ... Cb B pc rl1CTp MaCK ... C WHH WI . •. WI6 ; Q=I, X=I . 
N·A (O) · f (l7) - 3an ... Cb B perl1CT p OTBCTa C W ... H \,' 1... \,'1 6 ; 0= 1, X- I. 
N·A( i) ·r ( 2~ ),o IS - r CHepil 4MR I1MnynbcH~x c ... r HanO B OTB e Ta 3BM ; X= I. 
N'A (O) ' f (2ft) - CH RTHC 6noKM poB K ... Tp ... rr e pa, YC T aHa Bn"'BaeMO~ c ro 

C n aA()t~; X= I . 

Ha ne pcAH e ,1 n il He nl1 " OAyn A p a 3Me UtCH ..I Op ri'!Hb' pe r yn ", pOBK ... /nepeKnlO'ta­
TenM, nOTCHl(W )t ll' T Dbl/, KIIOOK ... I:H I • .. KH 16 , BblCOK()4.) C TOl foible pa3bCt1bl 
P I ... P 32 l ... nil MK - 50, rh13bCMbi ,qnR BXO,q il Cl-1 t1 XpOCM rHanOB Toro .'e Tl1n il. 
naMnu l-1HAI 'K Cl 4 1111 n I .. . 11 16. 


m~p~H~ MOAyn A - ~ H. 

n OT pL'nn(;HMl' 1 ilK " - I . fl A C WI'I"bi +6 [) . 


\ 
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KOMI:I-1HHPOBAHHOE 3AnOMHHA:fJ\!1EE YCTPO ,' CTBO K::lY-482 

Ha3Ha4eH~e - KOM6~H~pOBa HHaA naMATb, p c an~ 30BaHHaA B B~Ae ne pe­
npO,paMM~pyeMo~ naMAT~ 06be MOM 8 V-6a~T ~ onep a T~BHo~ n aMAT~ 06be~UM 
48 K6a~T ~ B~nonHeHHaA KOHCTPYKT~BHO Ha OAHO~ nnaT e , ~cnonb3ye TcA 
AnA pa60TbJ B M~KpOnpO l.\eCCO pHO~ C~CTeMe "HI SKA". 

06e cxeM~ naMHT~ /03Y ~ nn3Y/ MO,YT pa60T a Tb B C ~CTeMe He3aB ~C~MO 

APY' OT APy,a. 
A o ~ AuCBH3b MOAynR C ynpaBnR~~~M~ 6nO KaM~ /KOHTponnep Kpe~Ta, KaHan npR­

MO,O Aoc Tyna K naMAT~ ~ T. A./ ocy~ecTBnAeTCA 4epe3 M a ,~CTpanb KAMAK, lr- ­
KOTopaR B AaHHOM cnY4ae ~cnonb3yeTcR KaK Ma,~CTpanb M~KpOnpOl.\eccopa 


Int e l-8080 . CxeMa nn3Y BblnonHe Ha Ha M~KpocxeMax I nt e l-8708 , c xeMa I 

03Y - Ha M~KpocxeMax A~HaM~4eCKO,O T~na K565PY3 . £ x e Ma B~GO p ~ nn3Y 8 bJ­

pa6aT-bIBaeT C nOMO~blO ynpaBnA~~~x C~,Han08 B, ~fEHR ~ cy6aApecoo A13~/\ 15 

C1-1,Han Bbl60pa nonH aApeCOB nalo\AT~ COOO-DI'F1' ~ ml EOOO-1'1'1'1', 1-1 C n" ­

MO~bD cy6aApecoB Al0 ! A12 nonY4aeTCH BbJ60p M~Kpoc xeM nn3Y, 


CxeMa Bbl60 pa 03Y 8blpa6aTbiBaeT C nOMci ~bl'l ynpa BnHIOU\~X Cl-lrHanOrl \~(l. p, . 
HEHR, RAMDIS 1-1 cy6aApeco8 A14. A 15 Cl-l r Han Bbl60pa nonH MaTpI-IUbl 03Y : 
0000 - 31'FF, 4000 - 7FF1', 8000 - BFFF . 

CxeMa CI-IHXpOHI-I3al.\~~ 3anpOCO B ocy~ec TBnA e T B3 a I-lMOJlc ':' C T fl l1 ,' IM'IIYIIJI n,, ­
MATI-1 C M~KponpoueccopOM /Mn / , 3T a cxeMa pa J peWae T KQtH!lfl I-lK t Il hli t i l I y,lil lll1 
Me~AY 3anpocaM~ MI-IKpOnpOueccopa ~ c xeMbI pere HCpdUI-I." . 

CxeMa pereHepaUl-1101 COCTOI-IT 1-13 reHepaTopa 1-1 C4 ~'l41-11( '1 .1/111'-' (." pi t I' ll , ' · 
paUl-ll-1, HHTepBanbi BpeMeHI-1 pe,eH epall loi '1 I-1 H~PM,)lI'1 l-1 Q;1Y UlIlll' /II' {tf1lf1 , I Ii I ' 

HepaTopOM pereHepall~101 C ne pl-10AOM 15 MKC 1-1 C 4 ( ~ T4"'KnM MIP" r.: '\ [1' " ""i " ,. 
U~I-1, B KOTOpOM xpaHHTCA TeKYUl'1 ':; aAPCC P("rt' tfl' rJ,'I~"''''. 

B cnY4ae I-1cnonb30aaHI-IA 8 CI-ICTeMC /0 KpUI1T C / ' ,l",nr T<H1f"III, " n r II 1 ~ l l l l " ­
nA nn3Y, Ha ne4JTHO':; nJla Te MOAy nA I<3y-I,87. ~1("m) I I ~ !l Y( ' M"r d rl ~ /lt ,I\ " , II, 

03Y, ne peMbl4Ka n4 He 3anal-lBaeTCR . 5, 

YpOBH~ nOr I1 4 €CKI-IX Cl1 r Ha nOB - YP08 111-1 TT n. 
QHcnonb3yeM~e ~YHK4~ I-1 KAM AK 11 MHKponpou~ccop 

F(I6) - \~O - 3anl-lCb AaHHblX B naMATb , ) <AI1ltl 

F (4 ) OUT - KOMaHA~ BbI~OAHblX on c pa4~':; , ~, ~ 4.,. 

F (2) - HENR - 4TeHI-1e cOAep)t{I1MOrO n a MATI-1, ~" 
t"A.......f 


f J ;;lfM-~Q - r OTOBHOCTb naMATI1, 
r .. £NT - CI-IHXpOH~3al.\I-1H naMATI-1,51 	 r io iJl' 

x - WIDIS - 3anpeT 03Y, 
- Bbl60p MOAynA, 

B - CM1AC - B=O I-1HAl-1l.\~pyeT l.\~Kn Mn Ha MarI1CTpanlo1. 
nOTpe6nAeM~e TOK~ : 	 +6 B; -0,7 Ai 


-6 B; -0,01 A; 

+12 B; -0,D3 A. 


W~pl-1Ha 6nOKa - 1 M. 

llB...6op lon ..»' 

/11 

I 
. 
J , 

I 

B",o.., p 

"' (l9'111~i4 

"OJ"'hj )~ 

OJY 

Marp... ~Q nmyb~<p.p Ao ~ A1 
(8. 6"",1Qqpf..Cob 

ZB70S 

cs Do .. . 
iloo-n.,I I r 

- "MIY 

l M1:1""7101.­
A -A 

0;> rl nl\cIIro(.op 

u5p.cob 

rJ T 
A .. 

~ [ ""Uk 

oqp"'Pb 


p, t ... " .. p. 


C... ., kpDl1 l.I.)O Li "' ''' 

JQnpocob 


;1' Q((IC.o J f H ' 

~ ." 
~-7JH 

' - I t. 

aoct" i nr 
A , b 

I I 
l 

L,,031
11 

_l 
0.. , 

Morp'->t<> OlJ 


(.~.".....) 

~ 5bS P,; 

Wf ~ [i6 DII" 
I I I (") 

D'O -DI~ 

Pu c, 2 . DJJOK- CXe" {1 '10nY! U l 11 <1.'1"111 J(3Y-4!l2 . 

4 

5 

http:nl\cIIro(.op


V1HTEP<I>Ei1C nOCnELlOBATEnbHblf:! YHV1BEPC Il.nbHbli1 V1nY- 550 

MHT ep<l>e~c V1nY-550 npeAHa3Ha4 eH AnA 06MeHa HH<I>opMa~~ e~ Me~AY Mar~CT­
panb~ KAMAK H yC TpO~ C TBaMH , pa60 Ta~WHMH no CTaHAapTY V- 24 . 

OCHOBY ~HTep<l>e~ca cOCT a BnAeT YHHBepcanbHbl~ CHHXPOHH~~-aC~HxpOHH~~ 
no cneAOBaTenbH~~ np~eMHHK-ne peAaT~HK Innl KP580V1K51 . 

I1A~ 
n~ KA"'-'" 
~ 

" 
'0 

LA" 

L 

--,' \ n r"U\ \ I 

tj--; x 
~ 

V.2lt l I I ~ I tJ 
_ 

a 

I\Y 

M 

PM 

r 

'" s. 

' w. <... a 

- ---, N 

Plt c. 3 . G;hlK- c" e~ l .J IIll T",H\) .... li c I IIIIV - 5JO . 

6 

XapaKTep~C T~K~ onO Ka: 
- CKOPOCTb nocne AOBa Te nbHo ro np~eMa-nepeAa~~: 

al B .1C~"')f')~)"'''CM pe >K~Me 0: 9(,0 0 60A, 
51 B C~ HXpO H HOM p e>K~Me 0,56000 50A. 

- aMnn ~ TY Aa c~ r HanO B: 

al 	AnA np~eMa np~ BXOAHOM conpO T~BneH~H 6,8 KOM 

no r. "I" -3:-25 B 

nor. "0" +3:+25 B 


61 	 AnA nepeAd4~ np~ B~xOAHOM conpOT~BneH~~ 300 OM 

nor. "I" -12 B 

no r. "0" +12 B 


- nOTpe6neH~ e TOKa 
900 MA C W~H~ +6 B, 
50 MA C WHH~ -6 B, 
25 MA C WHH~ + 12 8 , 
25 MA C WHH~ -12 B 

- w ~ pHHa MOAynA I M. 

n pHH~H n pa50 Tbi HI-IT ep()lcHca I1 0 Ka3aH Ha pHC . 3, rAe Hcnonb3Y~TCA cne­
AYI,)UIH e cOKpaWeHI>1A : 
wn - HH Tep<l>eHc~ WHH~ CBAaH ISN75 0 lS0 , SN75 15 4 /, 
nn - npHeMH HK- ne peAa T4HK, 
T - r e He paTop BpeMeH Hblx HHTepBano'B, 
M - Mynb THnneKcop WHHbI AaHH~x IK589An26/, 
ny - no r HKa ynpaBne HHR, 
PBLI - pc r Hc Tp B~xoAHblX AaHH~x , 

HMK - M H T e p¢e~c MarHcTpanH KAMAK. 
KOMaHAbl I<AI1AI( : 

FO A I - ~ T e H~e perHcTpa BblX OAH~X AaHHblx; X, 
r l A I - n e pen~CblBaHHe AaHHblX ~3 pe rHcTpa c TaTyca nn B PBn; X, 
F8 AO - LAN no Q, FO - <l>nar rOTOBHOCT~ Ha nepeAa~y AaHHblX nn; X, 

Q = L = FO , 
1'8 AI - Te CT LAH no , ~ , FI - ¢I1ar: AaHHbie npHH ATbl nn; X, Q = L = Fl, 
F8 A 15 Te CT LAM 110 Q; X, Q L = FI + FO, 
FI r, AO - 3an ~ C b 6a ~Ta AaHHbl x B nn AnR n epeAa~~ ; X, Q=I - AaHHble npH-

HA TbI, Q=O - nn 3a HAT, 
F I 7 A ll - 3an HC b pe l!(~Ma H KOMaHAbl B per~CTp cTaTyca nn; X, 
F24 AO - 3anpe T B0 3 H~ KHOBeH " R 1»1 OT ~C TO~H~Ka FO: X, 
F .~ 4 A I - 3an pe T B03HHKHO BeHH R LAM OT ~CTO~HHKa FI ; X, 
F24 Ai r, - aanpe T LAM OT 5no Ka B ~ e nOM , 

1'2', AI - ncpeaanHC b npHH RTblX nn B PBLI; X, Q= I - AdHHblC OblnH npHHRTbI, 
Q=O - n pHCM He 3a Be pweH, 

f26 ,10 - paapeweHHe LN1 OT He TO~ HHKa FO ; X, 
F26 A I - paapeWe H:-IC LAH OT He T041'"IKa F I; X, 
F2 6 A I ) - paapewe HHe 1M! OT 6no Ka B ~enQM; X, 
F27 AO - Tee ' FU no Q; X, Q=FO, 
I' D AI - Tee T 1'0 no Q: X, 1:= "1 
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IfI 

MOAynb CanPHy.<EHi-1 f1 MAri-1CTPAnHI \.1nM-552 

MOAynb \.1nM-55 2 npeA Ha3 Ha4eH AnH COnpH~eH~H Mar~CTpan~ Kpe~Ta KAMAK 

co C T a ~IAapTHO>1 Mar~ C T paflblO " Genera l Pur pose Inte r f ace Bus " (Cr I B, 
Me~AYHapoAHw~ CTaHAapT IEEE 488, raCT 26.003-80) . Hanp~Mep, MOAy nb 
Ho~eT ~cnon b30BaTbCH B ( CCTaBe 06opYAoB aH~ H 3 K( nep~MeHTanbHWX YC Ta HO­

BOK KaK YCTPO>1(TBO C BR3~ M a r~ CTpam, Kpei-i Ta KAIIAK C M~Kponpo~eccopHo'; 

rpa$~4ecKoi-i C~C T eMO~ T~n a TEKTRoNrx-405 1, ~Me lO~ei-i B (DOeM COCT a B 
KOHTpOflnep c r IB . 

Ha np~ 60pH0>1 Har ~c Tp an ~ CPIB MOnYflb e wn o nHH e T ~HTep$e';cHwe $YHK4~~ 

"np~6opa -~c T0 4H.,Ka" ~ " np .,6opa - n pl<1eMH~Ka " . 

CTPY KTY PHaH CXUMa HOAy nA HMn- 55 2 np~ ACTa BfleHa Ha p~c.4 . 
Hanpa BneH~e BBOAa ~H$O pMalll<1l<1 c o CTOPOHbI cr I B l"np.,60p-n p~eMH~K" I 

yc TaHa en"Ba eTCR B ,~oAyne : 

11 nocne c 6poca MOAYflH B I<1CXClIl II (W COCTOAHl<1e AnH Bbl60pa pe~"Ma ero 
pa60Tbi n o aAPl!C Y CP I B 131 a~\PC(" nnn p,lr;" I bl (J pe~I1,~e " np<160 pa -I1 C T0 4 HW 
Ka" 11 31 aApec AnA p a60 Tw B pe>'!.,MC· I npI1GoP0-npI1CMH<1Ka" /; 

21 opor p a HHHblH OGP<J30H /.l.ll H rlt'l.)~' A '" 1>, II . ,II IOI.I X lOa Ma r.,c Tpa.llb K/\MAI<' 

Han paBneH~e BblEIOAa <1H $()PM~lI>1" .,..1 ""'/ IY li n lIa CPIfI l"np~60p - ~C T0 4H>1 K" 1 
y( T.:l lla efl"'SaeTC f1 : 

11 An A npo r paMMlloro n p.,eMa A. ]I-III I.I )< , :I, "'()C~"hl)", KOHTpOnn e p o,. KAM III< 
S 8- pa3PHAHbI '1 pe r ~c TP AaIlHbIX ; 

21 An A np~eMa no cl1 r Ha ny SR() 11<1 M.1111l I P,II Il. CI' I B cnYlI!e6HOr O 6ai-i Ta 

npepblsaH~ A ~3 APyroro 8-Pc13pAl1 l1nrll il"I'" I"" ,- Uo.:J1hl'\ On pCAcne H~ A HOHepa 
YCTPOi-i CTSil CP IB, [)~13BaBW( 'ro' 8bll' ,lGlnKy •.1np<H .1, II npl14l-tHbI 3anpoca. 

MOAy n b n OI\t<nI'l 4ill'TCA K npl, I' <lp,,"" •• IIIIC I P,III1 I 111 11 1 n"I--\IlUI~ CT8 HAa p THor o 
"HOrOll!" nb HO r o K0)6t::nA ~ep( ' 3 poi 3 "," -, I-I" n\'IJ' 1--\1•• \I nd lH Jl11 _ 

KOMil HAbl KAMAI{: 
NA(O) F (O) - 4T CH>1L Ail l. ool,IX : 

HCI UJ~~'bl RI .. . I·:R - Gdl1T,l/I " OOlll,I X; 

H ;J UH1I1Y R9 - np.,3H,'Kil n OlllL' l\l ll reo G,lIi T.] IldHlllol ~ S PL!­
~~M~ np~CM~; Q- I , X. I . 

N·A (O) . F (I) 4TeH~e cTaTyca ; n- I, X- I . 

N·A (O)·F (9) - c o poc [) ~ C X UAH()C COCTOP. HI~C; ~> I. 

N·A( O) ·r ( 16 ) - 3 il n ~ Cb S p erl1c Tp AilHHblX : 


W~H Wl . .. W8 - fia~Td AilHHWX ; 

c W~ ool,1 1,'9 - n pl-t 3Hil K.:J n ocnCAIlero Gal1T a l\ilHHbl;< B P('''''''­
MC ne pe A a 4~; ()= 1. \= I. 

N.A (O) ·F( I7) 1a nl-tCb B per..,CTp 6a i-iTil npepWBaH~ A C W~H ~ l I .•. W I ~ , 

" 16; Q=I, X-I . 
N·A(O) ·F (2 5 ) - reHep il~ "A 3a n pOCil n pCpblB<lHMA SRQ ; X~l. 

N·A(O ) · F ( 27) - y CT<1HOBK a a t< rl'lB HOrO 3 HilqL'H~A C41HXpL)Cl1r~' anil 1J,\ \' B pe­
"' '''Me n epeAil4 ~ AaHHblX; X- I . 

z c6po c B ~c XoAhOe CO cT OAHM e. 
n peAYCMOTpe HO <1 CnOflb 30BaH Me CMrHana L Anp. C~HxpoH~3a4M" ~T eH~A ­

:' ,ln~ C I1 1\8 HHblX. 

AnA COnpflll!eH<1A C C ~ C T eMOI; TEKTRO NIX- 4 0S 1 pa3pa6 o TaHbI T~nOBb"~ npo ­
rpa,..Mtl e80l-la - SblBoAa Ha R3blK C HAS I e. 

lU~p~ tt a - 1 ~1 . 

norpe6n c HI1e 1 0 Ka - 1,3 A ( W~HW +6 B_ 
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MHTEP~EAC~ TMnA MMM-576 M MMM- 578 

I-1HT e p~e i'icbl MarHI1TO~O H a TI1n a I-1HM- 57 6 11 MMM- 578 np t: AHa3Ha4eHbl AnA pa­
60Tbl C aSTo HoMH Oi'i MI1KPO- 3BM TI1na "HISKA", BblnonH eHHoi'i B cTaHAapTe KMiAK. 

OHI1 n 03BonA~T paCWI1pl1Tb 06beM naMA T'" CI1CT e M Ha HeC KonbKO H6ai'iT B pe­
3ynbTaTe n OAKn~4eHI1A MarHI1TO¢OHOB TI1na M30T-5012 11 M30T-5003. 

Bce ynpaBnA~~Me KOMaHAbl AnA 06MeHa CI1rHanaMI1 Me*AY MarHMTO¢OHOM 
M Mt-IT ep¢e~COM . KO Ma HAbl 3anMC I1 AaH Hbix '" KOHTponbHoL:1 CYMMbl Ha MarHI1TH Y~ 

JleHTy (j)OpMM PY~TCA C n OMO~btO OUT-KOMaHA "'""Kp o-3BI1: 

\{OMaHAa MMKPO-3BM 3Ha4eHI-1e I-1HH 576 / MMM 578/ 

OUT 	 BOH ABMlKeHHe BnepeA HBP 
OUT 	 B1H B~60p YCT pO~ c TB a + BGP / W;P / 

B2H ABI-1*e HMe Ha 3aA + H3L\ /+ Hnp / 
B3H ABI-1*eHMe + .aB / + tlBI1/ 
B4H YCTaHoBKa 3anl-1CM + YC3 / + YC3/ 
B5H YC T<lHOBKa 

BocnpOM3BeAe HI-1R + YCB / + YeB/ 
B7H c 6poc Tp", rrtlpOB 

3anl-1c 11 + CT3 /- YC3/ -YCB 
B8H ne pe M0TKc) + nPM /nPM/ 
B9H pa3 r pY3Kil + nMP 
BDH c 5poc Tpl-l rr epa 

" OWI-10Ka no 41'THOC TM"­ - PERR /- PERR / 
BEH c6poc Tpl-1r r cpa 

CI-ttiXPOHI13<l 1.l 1-11-1 - TIME / - TIME/ 
BFH n pHBCAeHI-1e B I-1 CXO~HOe 

COCTOll H",e i NIT / I NIT/ 
Bce CTaTYCHble CMrHaJlbl Ma rH l-n o$OHa 11 I1 HTcp¢c.:ica, KaK 1-1 Aa HHblC, 4"1­

Ta~TCR C nOMO~b~ IN- KoMaHA MI1KPO-3BM. 

KOMaHAa MI1KPO- 3 BM 3Ha4e HMe WH1- 576 I VlHM- 5 78 / 

I N BOH HI1 3KaA nnOTHOCTb + CHE 
I N B1H Bbl6paH M rOT OB + Brl /+ rlB/ 
IN B2H COCTOAHMe ABMlKeHMR 

tla3aA + C.aBH / + cnp / 
B3H COC T O~HI1e ABMlKeHI1A + C.aB 
B4H HeT 3aWMTbl 3anMCM + fi33 / + H33/ 
B5H COC TOAHHe Bocnp0 l13 ­

BeAeHI1R + CB 
B7H AaHHbie r OTOBbl + DATBER/+ DAT BER/ 
B9H Ha4an o neHTbl + Hn /+ Hnt 
BAH HeT KOHlja neHTbl + HKn / + HKnt 
COH 4TeHI1e AaHHblX 

C MMKPO-3BM + INDAT /+ I ND AT/ 
B I1HTep¢ eL:1ce aSTOMaTM4eCKI1 npM 3anMCM Ka*A O,"Y 3HaKY npMCS a l1Ba e TCR 

611T 4eTHOCTI1 11 npOAOJlbHaR KOHTPOJlbH 1R CYMMa /nKC/ B KOHlje ¢a ~Jla. npM 
4T e HI111 AaHHblX C JleHTbl B I1HTep¢eL:1ce KOHTpOJlMPye TcR 4eTHOC Tb 3Ha KOB . 
.aaHHble HaKanJlMSamTCR B HeC TaHAapTHOM B"'Ae C H"'3KO~ nnOTHOCTbD 8 
M 22 3HaKa/MM . 

Me*AY CI1 r HanaMM I1HT ep¢e~coB I1MM-576 / M3 0T-5012/ "I MMM-57B /1130T-500 3/ 
I1MeeTCA pa3HI1lja B JlOrl14eCKI1X CMrHaJla x : 
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II I~------------------------

I1MM-576: nor .1 - +2,25 B; 

no r. O - +0,15 B; 


I1MM-57 8: nor. 1 - 000,4 B; 

no r .O - +2,4'+5 B. 

MOAynl1 BblnonHCHbI B CTaHAapTe KAMA K, WI1pMHa nepeAHeL:1 naHe nl1 
nOTp e 6ne HI1 e TOKa no HanpA~eH~~- +6 B; -0,8 A. 
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McnOfl b3 YCMOC nHTaH",e - +6 B. 
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M~KPonpOUECCOPH~R KOHTPOnnEP KPE~TA KK~ - 6 61 

M~Kponpo~eccopH~~ KOHTpOnnep Kpe~Ta KK~-661 npeAHa3Ha~eH AnR ynpaB­
neH~R pa60TO~ MOAyne~ B Kpe~ Te ~ pa60TO~ nep~¢e p"~H~X yCTPO~CTB. 

CBR3b KOHTpOnnepa co BCeM~ MOAyn AM~ ocy~ecTBnReTCR ~epe3 Mar~CTpanb 

Kpe~Ta, KOTOpaR ~cnonb3ye TcR nM50 Ka K Da taway KAMAK IBo BpeMR reHepa­
~~~ ~~Kna KAMAK B = 1/, n~50 KaK Mar~CTpanb Intel-BOBO /B = 1/. 

OCHOBO~ KOHTponnepa RBnRe TCR ~eHTpanbH~~ npo~eccop /Intel-BOBO/, 
C K OTOp~M ~epe3 BHyTpeHH~~ Mar~CTPdnb CBA3aH~ Bce MHTep¢e~cbl Kpe~T-KoHT­

ponnepa Ip~c.7 /: 
- MHTep¢e~ c npep~BaHMR . 

- MHTep¢e~ c nocneAOBdTc n bHor o KaHana, 
- ~HTep¢e~c KAMAK, 
- BHyTpeHHRR naMRTb, 
- ~HTep¢e~c ynpaBneH~R BBOAOM Ad HH b/X, 
- ~HTep¢e~c ynpaBneH~R BblB OAOM Aal~HbI X. 

(6110PEC ~ .I:: 
l ~"l ~ t~1 ttj H¥ IP t: HHSlH f M ~fLJr....'''''H''Oi; -ti iBOIIHHblE 
c: ""'"",CD Cl 0 ("\ "ti ;:,c::, J: " 

<l> f' ~ -b no"1l 
c::, r) t tl t P 

:, t () 
,. !':;,P"b I:.~KOHTpo. ~ t· ~ 

t 
III 

PHc.7. B.Jul<-cxeMa KpeHT-KOHTpOJlJlepa KKH-66 i . 

BHYTpeHH RR HarMcTpanb cOAep~~T CMrHanbl In t e l - Har~CTpan~, T.e. c~rHa­

n~, B~pa6a T~BaeH~e M~Kponpo~e c copOH. Mar~cTpanb KAMAK/lntel-BOBO CBR3aHa 
c BHYTpeHH~H~ c xeHaM~ KOHTponnepa ~epe3 HynbT~nneKCOp. 

Kpe~T -KoHTponnep, nO Ao6Ho H~Kponpo~eccopy, ~MeeT TP~ OCHOBH~X COCTOR­

H~R: 

al Pa5 0Ta-naY3a - C nOHO~blO TYM6nepa, "Pa60Ta-3aAep~Ka" - Kpe~T-KoHT­

ponne p yCTaHaBn~B a e TcR B cOOTBeTcTBy~~ee nOnml{eH~e. Pe~~H "3aAep>KKa" np~ 

Ha>KaT ~~ KHonK~ "UJ<Jr" BblnonHReT OA~H '-IaW~HHbl~ ~~Kn; 

61 naY3a - B AaHHoe COCTOAH~ e M~ Kponpo~eccop YCTaHaBn~BaeTCR np~ no­
ny~eH.'~ BH eWHer o c~rHana " Ho ld", n~60 np~ nocTynneH~~ c~rHana "3anpoc" 
no BcnoHo rar e nbHO>1 Har "' CT pam1. np~ nepexo,ce B COCTORH~e "nay3a" H~KpO­
npo~ec c o p reHep~pyeT CM rHan " Ho ld ackno\Jl edge " ~ oCBo50>KAaeT Mar~CTpanb 
Inte 1- ::; OBO AnR t-:Mll'.K - 4~ Kna ~n~ AnR pa60Tbl APyr~x MOAYJle~ ynpaBneH~R; 

BI OCTaHOB - C nOMO~blO HLT-~HcTpYK~~~ M~Kponpo~eccop np~XOA~T B AaH-
Hoe COCTORH~e, BblX OA HIe ~3 Hero B03HO>KeH; 

- no npep~BaHM~, 
- np~ Ha~anbHO~ YCTaHOBKe - "RESET", 
- np~ nony~ e H~~ c~rHana - "Hold". 

Kpe~T-KoHTponnep T~na KK~-661 pa60TaeT B AByX peN~Hax: 

11 ocy~ec TBnR eT ABYXCTOPOHH~~ 06HeH ~H¢opHa~~e~ C HOAyJlRH~ nonb30Ba­
TenR IB 3TOH cnY4 ae B~pa6aT~Ba~TcR c~rHan~ KAMAK/; 

21 npO~ 3 BOA~T 3an~Cb ~ ~TeH~e naHRT~, ynpaBnReT pa50T0>1 nep~¢ep~~ 
IB 3TOH p e>K~He reHep~pylOTCR c~rHan~ Int e l-BOBO: aApec, AaHH~e, CTaTYC, 
ynpaBneH~e/. 

Ha nepeAHe~ naHen~ MOAynR pacnOnO>KeHW ~HA~KaTOp~, nOKa3~BalO~~e nOJlb­
30BaTen~ , B KaKOH COCTORH~~ HaxOA~TCR KOHTponnep B TeKY~~>1 MOHeHT Bp e ­
HeH~ . 

nOCKonbKY OCHOBO~ Kpe~T-KoHTponnepa RBJlReTCR H~Kponpo~eccop Intel­
8080, 3TO ~ onpeAenReT Ha60p KOHaHA, B~nonHReH~X ~H. 

¢YHK~~oHanbHo ~e KOHTponnep BblnOnHeH TaK~H o6pa30H, ~TO B aBTOHOMHbl X 
C~CTeMax, C03AaHH~X Ha ero 6a3e, HO~HO ~cnonb30BaTb nporpaHHHoe o6ecne­
l.I e H~e C~C TeM bl 

In t e ll eC B/HOD BO. 
nporpaMHHoe o6eCnel.leH~e cOAep~~T: acceM6nep, nporpaHHy-peAaKTOp, HO­

H~TOp, 6~6n~oTeKY ap~¢HeT~~ecK~x nporpaHM. 
KOHCTPYKT~BHO HOAynb KOHTponnepa B~nonHeH B CTaHAapTe KAMAK. rn~p~Ha 

nepeAHe~ naHen~ - 3 M. 

nOTpe6neH~e TOKa np~ Han pn~eH~RX : 

+6 B - 4 A, 
-6 B-1 HI'" 
- 1 2 B-20 ~IA , 

+12 B - 70,41, 
+24 B - 40 HA . 
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nEPEAAlOlU\.1E \.1 np\.1EMHbIE MOAYfl\.1 nPA-802 \.1 nPM-803 

MOAyn~ npeAHa 3 Ha~e Hbl gnA napannenbH OrO 06MeHa ga HH~M~ no C~MMeTp~~­
HblM ~n~ napHblM Tene$OHHbIM Ka6enAM pa3n~4HblX T~noa. 

nepega~a ~ np~eM o cy~ecT BnA~T CR 6anaHCHWM Me TOAOM. B nepeAaT4~Ke ~C ­
nonb3Y~TC A W;KpocxeMbl T~na K 170Anl, a B npl<l e MHI<! Ke - K 1 70Ynl. B np l<leM­
H~Ke npegYCMoTpeHa B03MO*HOCTb KoppeK~~ ~ ~aCTOTHWX xapaKTepl<!CT ~ K Ka6enA. 
B 060l<!x MogynAx ~Me~TCA gl<!ogHwe cxeMW 3a~~T~ OT nepeHanpA*eH~~ . 

MOAyn~ 06ecne4HBa~T 06MeH AaHHWM~ Ha paCCTOAH~~ >1 KM co CKOPOCTRM~ 
1 , 1, 5 M6a~T /c np~ K03¢¢~~~eHTe OW~60K H~*e 10- 8 a YCnOB~Ax nOMe x. 

M a KC~ManbHoe ~~cno pa3pAgoB B Ka*AOM MOAyne - 18. BXOAw nepegaT~~Ka 
~ B~XOAbl np~eMH~Ka ~Me~T YPOBH~ TT fl. BhlXOAbI nepeAaT4~Ka TOKoable ,,_,,12 MA. 
~1~H ~ManbHoe AYI$¢epeHu~anbHoe HanpR*eH~e He noc pe AcTBeHHO Ha Bxoge np~eM­
H~K a, cooTBeTcTBy~~ee nor~4eCK~M ypOBHAM Ha Bw xOAe, +25 MB. 

n~TaHYle: +6 B/ 0,3 A; -6 B/ 0 ,45 A AnA Ka*Aor o MogynA. 
W~p~Ha MOAyne~ - 1 M. 

~rr,g~bIX 
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n pU eoM fHH\ C7poab / 
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neprl9oroUj U <l <J np<J ij,.,,,,,,, f109'j-' u 

PIlC. /l 

APMiBEP SETB\.1 KAMAK \.1BM- 861 Afl n 38M " 3I1EKTP OHI1K/\ - 60" 

Mogynb I1BM-861 npegHa3Ha~eH AnA opraH~3aU~~ C TaHAapTHO~ BCTBI<! KAMA K 
Ha n~H~~ co cneAYIO~I1MYI T~naM~ 3B~1 : "3neKTpO HI1Ka -60", HERA- ('O " LS l-' 1 I . 
nepega~a gaHH~X ocy~ecTBnA e T C A KaK no npo r paMMHOMY KaHany co CKO POC Tb ~ 
50 K 16-pa3pAAHblx cnOB B ceKYHAY, TaK " no Ka Ha ny np AMo r o gocTyna /Kn.o/ 

16 

B naMRTb 38M co C K OpOC Tb~ 500 K cnoB/ c. B MOAyn e HHee TCR Bo ceMb 16-pa3­
pRgHblX perHCTpOB , a Apeca KOTOp~X HaXOARTCR B 06naCT" agpeco B n e p~$ep~~­
HW X YCT PO ~ C TB 38M / np~ Ha c Tpo~Ke YCTaHaBn~Ba~T C R agpec a C 166000 no 
166016 B BOC b Me p~4HOM Koge/. Mogynb Bwpa6aTblBae T ABa BeKTopa np e pwB aH"R 
AnA Mar", c Tp an~ 3 8M /np", HacTpo~Ke yCTaHaBn"'Ba~TCR agpec a 170 '" 174 /. 

r1Af"CT~ )&/'1 

urn con....(""_ 
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MarucrpQ/W KpeuTo KAMAK --, 
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CTPYK Ty pa per~CTpOB MOAynR npeACTa BneHa B cneAy~~eA Ta6nM4e. 

HOMe p perMCTpa /166 0XX /
pa 3p AAa 


00 02 04 06 10 12 14 
 16 
15 BTB7 B7 CR7 RI~ 16 1-1C 15 SE R C714 BTM sr CR6 Rh' lS IOC I4 CAIS TO C613 BTBS BFI 6 CR5 R{"' 14 1~C 1 3 CAI4 ERR
12 BTR4 BfS CR4 RI·.II J 1·?C I2 CAI 3 

5 

II BTB3 B14 CR3 R\~ 1 2 \~C I I CA I2 
C4 

10 BTB2 BF2 CR 2 Rh' 1 I HC IO CA li SN 
3 

C29 BTB I BFI CRI RIll 0 HC9 CA IO R1-! IS BN I6 RH9 \~CS CA9 AS~l N167 Q BNS RH2 4 RWS \~C7 CAB END NS6 QEN BN4 RI,I2 3 Rln I,ICIl CA7 EN N45 TER BN2 RI!22 RIJ6 WC 5 CA6 N24 TER EN BN I m,l2 1 RI,I5 I~C4 CAS
3 BD BAS RH2 0 RI,14 \,TC3 

NI 
CM 

2 BD EN BA4 RI, 19 RW 3 I,IC2 
AS 

CA3 2x l A4I X BA2 I(\~ 18 RH2 \·IC I CA2 CYC A20 X EN BAI RH I7 RH I \,TCO CAl 5T AI -_._--- _. 

PerMCTp 00 onpeAenneT CTaTyc MOAynA npM pa60Te C BeTBbD KAMAK. 

_11- 02 o np e.AenA e T NAr. BZ ilnd BG ljMKnbl KN1AK . 

_11- 04 on peAeflll e r HOMe p Kpe ':; Ta C M ABnA e TCIl 6Y$e pOM AnA 17,24 
 pa 3pAAOB 

cn oaa Kfl.MAK. 
PerMcTp 06 AB nAe TCA 6Y$e pOM An A 1,16 pa3pAAoa cn0 8~ KAMAK. 
_I I_ 10 onpe AenAeT 4M cno cnOB, n e peAa8aeM~X no Kna. 
_1'­ 12 onp~AenR e T TeKY~H ~ aApe c 03Y npH pa60Te Kna .
_"- ll! onpeAenne T cTaTyc Knn. 
_11_ 16 onpe AenAeT 3Ha4e HMe KOHe4HOro aApeca KAMAK npM opr aHM3a ljMM 

pe*MMa CKaHMpOBaHMA no aApecaM KAMAK . 

~cn onb3yeMoe nM TaHHC +6 B. 

n O Tpe6nA eMw~ TOK 5. 7 A. 

WMpHHa MOAynR KAMAK - 3 M. 

18 

npOfPAMMH~R KOHTPOnnEP COnpft ~EH~~ Ec-8 80 

nporpaMMH~~ KOHTp Onnep C OnpR*eH~R /nKC/ npeAHa3Ha4eH AnR QpraH~3a-
4~~ pa60T~ 3BM EC-1040 Ha n~H~~ C $~3~4e C KO~ YCTaHOBKO~ 5MC-2 Ha 
C~HX pOTpOHe 70 faB B M~B3, CepnyxoB /CM . p~c. 10/ . 

KOHTpon Il e p C OCTO~T ~3 $YHK4~oHanbHblx MOAYIlC~ CTaHAapTHoro /CMC/, 
MeCTHoro / MMC / ~ BHeWHero /B~C/ ~HTep~e~coB conpR*eH~R. 

MOAYIlb C~C opr a H~ 3yeT B3 a~MoAe~cTB~e C ceneKTopH~M KaHaIlOM 3BM 
EC-1040 no npMH4Mny " 2a npoc-oTBeT" M COAep*MT 6IlOKM CMr HanOB /CKA-881/ 
M MHCIJOpMa 4M M /~I(A-8~2/ KaHaIla M a60HeHTa . 

MOAynb M~C OCYl~e CTBnAeT $YHKljMOHanbHYlo CBA3b Me*AY MOAYJ1i1MM C~C 
M BHC M COAep*MT ono KM BpeMeHHOrO /BYA-883/ M KOMaHAHoro /K YA-884/ yn­
paBneHMA a60HeHTa. 

MOAynb BHC opraHM3ye T B3aMMoAe~cTBMe C nepM$epM~HbIM MHTep$e~ cOM 
HP-40, Henoc peACTB CHHO 06ecne4MBa~~MI' pa60TY C M3MepMTenbHo-perMCTpM­
py~~e~ annapaTYpo~ 6HC -2 B CTaHAapTe KAMAK, M COAep*MT 6noKM: CMrHanOB 
M ~H$OpMaljH H /CMU- 88 5/, MH$opMaljMM /~HU - 886/ ljeHTpaIlbHoro yCTPo~cTBa; 
CMrHanOB M HH$o pMa ljMM /cMn-887/ M MH$opMaljM~ /~Hn-888/ nepM$epM~Horo 
YCTpo~cTBa. 

KO HTponnep EC-880 B~nonHeH B CTaHAapTHOM Kpe~Te KAMAK B B~Ae IlorM­
4eCKM CBA3aHH~X Me*AY c060~ OAHH04H~X 6nOKOS /881 1888/. 3TH BIlOKM M3­
rOTOBneHW Ha OTAenbH~X nnaTax ~ pa3Me~eH~ S CTaHAapTH~x A4e~Kax KAMAK 
W~PMHO~ 1 M. no rMKa KOHTponnep.a ocy~e c TsneHa Ha MHTerpaIlbHblx cxeMax 
cepMM K155 M ee aHanorax Mano~ M c peAHe~ CTeneHM ~HTerpaljMM B KonM4eCT­
Be 400 WTYK. 

nOTpe6ne HMe TOKa C WMH Hanp.A*eHMeM +6 B paBHO IDA, a -6 B-1, 5 A. 

(..TO..,a OpT" N [onpt'l/'l'(,ctofIJ./U/ 
I .. [J( [(.,o.o { 

"I
UJ~C { 
/ 9/ 

,,,cw_. to"".. .... ... ... . IBcI 

/. HP-+ol 

PHc .IO. 06ll\aR Op r a H.H3aJ,HR I1 KC £C- S80 AHR paGoTbl BI1C-2 C 3BtI EC-I040. 
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MHKPonporpAMMH ~ ~ KOHTPOflflEP KAHAflA EC-880M 

M"' Kponpo rpaMMHb'VI KOHTpo nnep Ka Hana 111KKI npeAHa3Ha 4e ll Anfl o praH"'­
3 a~",,,, pa60T~ EC 3BM Ha n"'H"' ''' C 3Kcne p "' Me HTanbH~M'" ;M 3"' 4eC KMM'" YCTaH OB­
Ka M", 101 YAa nCHHWMM T e pMM HanbH~M'" YCTpO~CTBaM"', BXOAA~MM'" B COC TaB 3Kcne­
plo1 Me HT an bHoro 060PYAOBaHIo1fl ICM. p",c.ll/. 

MMK POKOHTponne p COCT O"' T M3 ;YHK ~ Io1 0HanbHW X MUAyne~ : conpfl ~eH"'fl C Ka­
HanOM 1 ~\CK-881M/, OC HOBHoro yn pBBn cHM A IMOY-8 82M /, BHeWHc r o conpflme ­
HIo1fl I MBC -883MI '" aApeC Ho r o yn pa BneH"'R IMAY-8 84 M/ . 

t'1oAy nb MC K - GB 30Bb'~ Io1CT 0 4H"' K, ocy~ecT BnfllO~",i1 Qe pe3 CTaHAaPTHb'~ 
"'HT € p$e i1 c BBOAa - BWBOAB IH BBI Henocpe ACTB e HHoe B3a "'MoAei1c TB",e C KaH a nOM 
EC 3BI'1 no npMH~ ., n y " 3an pOC - OT8 e T". 

MOAy nb MO Y - np OMemYT0 4HW VI MCT0 4HMK , 06ec ne4MB alO~Mi1 $YH K ~"''' ynp a B­
ne H"' fl MemAY tICK '" APyrlo1 MM MOAym:IMM tlKK 13aAae T BpeMR, op r BH"'3y e T yc ­
n OB H~i1 ne pcxOA '" T. A. ! , a Ta KmC o praH M3ye T a Han"'3 yn paBn fl lO~MX c", rH anOB , 
noc T yn a~~", x "' 3 APy r Mx MOAyne~ M"'K PO KOHTpo nnc pa . 

Iloflynb MBC OCYli1C CTBilfleT B3 aM MOAe:1C TBMe c BHe WHIo1MM a6U He HT aM '" 4e pe 3 
BH €W HMi1 HBB no 3 aA~ H HoMy an ropM TMY con pAmeHMR c nOMOWb~ np MeM Ho - nc pc ­
Aa lOU\MX MOAy nC':I. 

tloA ynb ~.AY - Aonon HM Te n bHb,i1 "'CT04HIo1 K, paCWMpfl'OlIlMi1 B03MomH OCTM MC­
non b30BaH MA KB HBnbHoi1 nporpaMMW- MM Kpnnpo rpa MMW npM OpraHM3 a~M '" ee pa ­
60TW C onepa T"'8 Hoi1 naMR TblO Ka Han a. ~ T aK~C n0 3 BonRlOlIlM ~ Mc nonb30BB Tb 
c enCKTopH~VI KB Ha n EC 3 BM S My n bTMnnc KC HQM pemMMc . 

MKK B~nonHeH B c TBHAap THOM KpC~ T e KII MIIK . norM4eCkBR CBR3 b Me~AY 
YK a3aHH~M" MOAy nRM., 188 1M:884MI opraHI,30saHa nu c BoeM Y Ha3Ha4eH "' ~ 
4c pe3 Mar"cTpa n~H~e KOH TaK TW KAHAK. 3 T., 6noKM M3 r OTOen eHW Ha oTAenb­
HblX nn aT ax ., pa3Ml:lUeHbl B C TaHAapn-1~x R4e~Ka:< KMII\K W"P"'HO';': rlC I( - 2 M, 
/-lOY - I 1-\. ,1BC - 2 M. t-I/\Y - 1 M. DOr.,Ka MMKPOKOHTponnepa BLlnOntl eHa Hil 
M H T erpaflbH~x C.XCM ·1.< Kl 55 11 ee ."lHanOrilX ManO'1 M cpeAHe.1 CTenC ... .., "HTL' r­
paqM.., B I{OJl., 4eL TBI.' 300 WTYK . 

HanpA~CH"'A +68 paaHO 7 A. 
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nporpM1MHbl~ H~IHTATOP KIIHAflA EC 3BM nHKE C- 880H 

nHKEC nOA ynp a BneH.,eM MMKponporpaMMb' , 3aAaHH o i1 B M"'KponaMATM B B"'­
Ae ~en04eK M.,KPOK OM ilH A. MM~T ",pye T $Y HK~M'" c eneKT op Ho r o Mn", MynbTM­
nneKCHo ro KaHan OB EC 3 6M pnn H,ma AKM M npOBe pKM BH e WHMX a6oHe.1T08 co 
CTaHAapTH~M MHTep$e ~ cOM BBOAa-BWBOAa IH BBI "'n" e HeCTaHAapTHWM anr o ­
PMTMOM conpRmCHM A. 

B 3aBI1 C..MOCT ., aT pe3ynbTBTOB npOBe pKM "'MMTaTOp o c y~eC TBnAe T : 

- np'" Hop Ma flbH o j;'1 CI1T ya ~M'" - Aan" H '-· I~, ;m· e Iib' r· C !" tC Il ~I C 1~ ,n r " I K M , • .,KpOKOMaHA ; 
- npM aB ap., ';'Ho i1 c M T y a ~M'" - OCT a M08 C nocn eAy~~"M PY4HWM nYC KOM. 

Ha nM ~ e BO ';' naHe n l1 .,M.., TaTop a pa 3MelUCHW "' HAM K a ~M R M PY4Hoe ynpaBn c ­
H.,e. a T aK~e pa3beM AnR 3a rpy3 KM MMK po n a'1ATI1 C nC p$ OKap T aT CTa HAap T­
HhlX YCTPO';'CTB EC-6 01 2 .,n., APH TMA-2030 . B0 3MowHa 3ar pY3Ka MM Kp onaMR TM 
M C Kna BMaTy p~ Gno Ka . Ha 3a AHe i1 n il HenM "'MMTalopa pacnono~eHbI ABa 
pa3be Ma AnA eBR 3'" C 8HCWH.,M'" aCOHe HTaMM le M. p", c .1 2/. 

EMKOCTb MMK pon a MATM n~ KEC - 256 12-pa3pAAH~ X cnOB . 8 KOT OPWX 4- e pa 3­
PRAb' OTBeAeHb' nOA MMKpOl)n e pa ~"' M M 8 - nOA one paHAb' / e ,.\. p.,e . 1 3/ . 

HHA"Ka~"A .,MI1 Ta TO pa nOKa 3WBaCT : 
- AMn - aApec M.,KponaMfl TIo1 18/; 
- IMK I 11 IM OI - COAe pWI1 Moe A4eeK MMKponaMAT'" eOOTBCTCT8 e HHO M"'KpOKOMa HA 

141 M MMK po onepaHA08 18/ ; 
- pnA - pe 3ynb TaT np oB e p KM a60 HCHT a 18/ ; 

! U~H-K - WI1Hb' MHt!>opMaU M'" KaH a fl a 18 / ; 
- UIYC-K - W.., Hb, ynpaBnA lOlU MX c",rHanOB Ka Ha na 18/ ; 
- 043 - OW.,6Kil 4eTHOC 1 M 3a rpY3KM Ill; 
- 3Mn - 3ar py 3Kil MMKpo KoM aH AbI Ill; 
- 31-10 - 3arpY3 KiI M.,K poon e paHAa I ll; 
- 0411 - OW.,6 Ka 4eTHOC T., a6oHe HT a; 

KPB - KOHC~ paGo Tw BpeMeH Io1 I I I ; 
- KPU - KOHCU pa60Tw ~"'Kna Ill. 

PY4 HOC yn pasnCH..,C oCY lUee TsnAeT: 
- CGp - o6~ 11i1 c6 pu c an napa Typ bl Il l, 
- nCM - nyeK B pa60TY ..,M., Ta Topa C BHeW H"'M aGo HeHT oM Ill, 
- A8 T "'n~ Ontl 4 TC HMe 14T HI "'n~ 3a nM Cb 13an l - COOTBe TC TBe HHO 

4CC KaR Mn M OAMHO~ HaA 3an.,Cb ",nM 4T CHMe 12/ , 
- ~3A - Mc nOnH CHI1 C 3ar py 3 KM aApeca Il l , 
- ~30 - I1 cnOnHeHI1C 3a r py3KM onepaHAa / 1/. 
- KAP - KOA aAPE' Ca PY4 Ho r o 18/ , 
- K~P - MOA M H$OpMa~.,101 PY4H0 i1 18" 
- nn - npOBepKiI na Mn MHAMKa~..,,,, OT KHon KM Il l. 

aB TOMaT M­

n~KE[ BblnonHCH Ha Aay . OTAen bHblX nn a Tax, KOTOp~C pa3MelUe Hw B CTaH ­
AapTHo~ R4P';'KC KAMAK wMP"Hn~ 8 M. nor~Ka .,MIo1T aT opa ocy~ecTBneHa Ha "'H­
TerpaflbH~X CXC Nax ccp., ., KI S5 B Kon~4CC T Be l Oa WTYK. 

nOTpeC nE'H M'" 10 K<1 C UII,Hb' HanpRmeHl1ei' +6 B COCTaBnRCT 3, 5 A . 
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PHC. 13. BnoK-cxeMa nporp a~l~lHoro HHH TaTopa 


KaHaJla EC 3BN ITI1KEC-880t·1. 


n i' ~1flO)I{ EHYIE 

Kna CC~$~KaU~ R MOAyne~ KAMAK 

B na60paTO p~~ BbICOK~X :! Hepr~~ OYl!'H1 


Ka.A~~ MOAynb ~MeeT CBO~ W~$p, KOTOP~~ COCTO~T ~3 B66peB~aTYp~ Ha­
3BaHM R 6nOKa ~ 4~CnOBorO Tpe X3 Ha4HOrO KOAa. nepBaR u~$pa KOAa OnpeAe ­
nR CT n p~ H aAne*HOCTb MOAynA K COOTBeTcTBY~We~ rpynne. B Ta6n.1 HOMepaM 
rpynn MOAyne~ nB3 nOCTaBn eH W B COOTBeTCTB~e KOA~ rpynn no KnaCc~$~Ka­
UM~ KOM~TeT a 330HE. B Ta5n ,2 npeAcT a BneH nepe4eHb Bcex MOAyne~ KAMAK, 
pa3pa6oTaHr< bl x B nB3 . ~' oAyn.', nOMe4eHHbie 3Be3A04Ko~ . Bown~ B AaHHYIO 
ny6nM KaUM~. MOAyn~ C ABYMA 3Be3A04KaM~ ~cnonb30BaTb B H08~ X C~CTeMax 

He peKoMeHAyeTCA. 

Ta6nMua 

HOMep rpynnbl XapaK Tep~CT~Ka rpynn~ KOA 330HE 

MOAyne~ 

1 norM4eCK~e /BpeMeHHwe/ MOAyn M 17 

2 nM He~H~e / aHanorOBwe / MOAynM 16 

3 
4 

n peo6pa30,BaT en M 
Per~CTPbl ~ C"le T4M KI'1 

16 
11,12 

5 ~HTep$e~Cw npl'160pOB 1'1 A~cnneM 14 

6 KOHTponnepw Kpe~Ta 2 

7 ieHepaTOPbl 13 
8 MOAyn~ BeTB~ ~ CMCTeMHoro Kpe~Ta 21 ,23 

9 3neKTpOH~Ka MHorOKaHanbHwx AeTeKTopOB 15 

Ta6n~ua 2 

, ,. 
, I,; 

nn 
I!lM$P 
MOAynA 

Ha3Ha4eH~e MOAynA HOMep ny6n~Kaul'1~ 

O~R~ ~nl'1 *ypHana 
iOA 
1'13A · 

1 4$1-111 * 4-KaHanbHw~ $OpMMpOBaTenb 
2 
3 
4 

Yil>2-1 12 
8¢ 3-113 
16$4-114 

ynpaBnAeMbl~ il>OPM~pOBaTenb 

8-KaHanbHw~ ll>opMl'1pOBaTenb 
16-KaHanbHw~ $OpMMpoBaTenb 

nT3, t· 5, c. 113 
13-1 1- 783 
13-81-212 

19 77 
1978 
1981 

5 
6 

7 

8 

9 

531-121 *"" 
2~, 32-12 2 

2;;3Y-123 

2il>3Y-1L4 

2P 1 - 1 31 
*.,.. 

6nOK 3aAep*K~ / 63 HC/ 
2- K aHanbHW~ 6nOK 3aAep*KI'1 
/ 2x3 1 HC/ 
2-KaHanbHW~ ynpaBnAeM~~ 6nOK 
3aAep.K~ /2x63 HC/ 
$OpM~ pOBaTenb ~Mn ynbCOB 

c ynpaBnAe Mo ~ 3aAep*Ko~ 

HBHoceKYHAHoro AMana30Ha 
2-KaHanbHW~ pa3BeTBI'1Tenb 
Ha 4 BXOAa 

13 - 12833 
13-81-212 

1979 
1981 

10 PJ-134' pa3BeTBI'1Tenb Ha 16 BXOAOB 

~L 

DllHH7 
I I

RMn 0 0 0 0 0 'J 0 0 

(MI() 0 Q 0 0 :) 0 :) Q 

(MO) 0 0) (; O:J 0 0 Q 

pnR OOOOQOOQ 

II/IfH·( 0 0 00 Q:J Q:) 

II'J[ 'K" ') 0 () 0 0000 

1!l1D00~&J~E1 
KAP 

~0ffi1B1!l0EJ 
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~rH ••'" ~ ~ 
0,,, nA J.r~"... 
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,) OLfR 
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., PHc. 12. flHueBaR naHBnb. 

l~ 


22 
23 



11 2P3-13lj** 

12 ljP3-135** 

13 YP6-136 

Ilj 2YP-137 
15 p6-137 

16 2P5-138 

17 ljP5-139 

18 2C l-1 ljl H 

19 C3-1lj3 
20 2C3- 14lj 

21 4C3-145 

22 YP6- 11. 6 

23 2YP-147 

24 CCl-151 .~* 

25 2CC I-1 52** 

26 4CC2-153** 

27 CC3 -1 54** 

**28 MCCI-1 55 

29 YnS-156 
30 4CC7-157 

31 MCC-158 
** 

32 2~Cnl -1 61 

33 441cn-162 

34 lCHI-171 

35 lCH2-172 

36 YP'1-191 

37 ljyC 1- 211 

38 2nY2-212 

24 

2-KaHanbH~~ pa3BeTB~Tenb 
Ha 8 BXOAOB 
lj-KaHanbH~~ pa3BeTB~Tenb 
Ha 4 axo,qa 
ynpaBn~eM~~ pa3Be TB~Tenb 13-1178 3 
Ha 16 BXO,qO B 13-81 -21 2 

2 pa3BeTB~Ten~ Ha 8 BXOAOB 
 13-81-212 
6~CTP~~ pa3BeTB~Tenb 
Ha 16 BXOAOB 
2-KaHanbH~~ pa3BeTB~Tenb 
Ha 8 BXOAOB 
lj-K aHan bH~~ pa3Be TB ~Tenb 
Ha 4 BXOAa 
2-KaHanbH~~ 4- B XOAO B~~ 
C M eC~Tenb 

1 6-BXOAOB~~ CMeC~Tenb 13-7613 

2-KaHanbH~~ 8-BXOAOB~~ 


CMeC~Tenb 13-7613 

4-KaHanbHbl~ lj- BXO,qOB ~I" 

CMeC~T cn b 13-7613 

ynpaBn~e/·'bl~ 16- BXO,qO Bblii 

C MeC ~Tenb 13-1 1783 
2 CMeC~Ten~ Ha 8 BXO,qOB 

C KaHa nOM 3anpC Ta 13- 81-212 

4-BXo,qoBaH Ma*op~TapHaH cxe Ma 

cOBnHAeH~~ 

2-Ka Hanb Ha~ 4- BxoAoBa~ 
CXCMa cOBnaAcH~" 


~-KaHanbHan 2-Bxo,qoBaH CX CHa 

COBna,qe H~" 

~-BXo,qoBan CX CMa cOBnaAcH~i1 
C 3a,qep>l<KO', 

12-Bxo,qo BaA Ma>l<Op~T a pHaA cx eHa 

cOBn aAe H~i1 


~ npaBn~eM~i1 nor~4cc K~i1 0nOK nT3" I. c.3 1 
4-KaHanbH an 4-BxoAoBaA CXCMa 
c OBna,qeH~~ 

16-Bxo,qoBaA Ma>l<Op~l a pHaA CXe HL! 

CO Bna,q e H~~ 


2-KaHanbH~~ $OpM~ po Barenb co 

c nCAH~~H nopor OM 

4-KaHanbH~" $OpM~POBL!T enb 
co c ne,q~~~M nopo rOM nT3. :;" 5 . c. I 130 

c.e nCK TOp H anO>l<eH~" BpCMeHH~X 

~HTepBanOB 13- 10922 
ce neK TOp Han O>l< eH~i1 ~Hnynb CO B 

<1l3Y 
ynpaBnAeM~~ per~CTp 

~H,q~KaTOp 13-8 1-212 
lj-KaHanbH~i1 n~He~H~~ 
yc ~ntHenb /K= IO / 
2-KaHanbH~i1 WMpOKononOC HW~ 
YCMn"1Tenb 

1978 
1981 
1981 

1973 

19 73 

1973 

1978 

1981 

197 5 

1977 

1977 

198 1 

39 
lj O 
41 
42 
43 

44 
45 

46 

47 
48 
49 

50 

51 

52 

53 

5 
55 
56 
57 

58 

59 

60 

6 1 

62 

6:) 

64 

6> 

66 

H o
1\1_221 
2A2-222 

·X-1(­
cnpl-231 
2n81-251 
2.01<1-26 1 

.0.01-271 
2.£lllK - 273 

15Al<1 -28 1 

YnK- 282 
AK-2 83 

·X""
NTN-30 1 

NTN- )O L 

nY6-303 

NEN- )()t, 

Ynr,- 3[17 

2T 1 - 31 1*'" 
IIT2- 3 12 
nCC-31 3 
16Bon- 311, 

2BIIKI - 32 1 

Illln- 33 1 

16i\I\n - 332 

fIlln- 333 

8l1un- 334 

' jt.rl - 3/~ I 

~Ulln2 - 3 lj2 ·· 

4Ulln - 344 

Ulln -3 45 

ST TeHlOaTOp 
2-K~ HanbHW~ aTTeH~aTOp 

CYMM~ py~~~ii n~He~H~~ pa3MHO*MTenb 
2 -K aHanbH~e nMH eii H~e BopOTa 
2-Ka H anbHW ~ ~HTerpanbH~~ 

A~ C KP"1M~H~ TOp 

A~$¢e peHuManbHNi1 ,q~CKp~MMH a T Op 

cABoeH Hbl~ A~ <I1l!J e peHl1Man bHbl~ 

A~C Kp~M~ H a T O p C T 04 HO~ 

BpeHeH Ho~ n pM BA3KO~ C KOH Be p-
TOPOM Bp eMA - aMn nMT YAa 13-82-148 
aHa noroBbli1 /·'ynb TMn ne KCOp 
I-Ia 15 BX OAOB nn. t. 2. 
nor M4eCK~ii HynbTMnne KCOp 13-81- 212 
aHBnor OB~~ KOMMyTaT op 
4 -Ka H a n b H~~ npe ofip a30BBTenb 
y p()Btl e~ NTM- TTL-N1M 
6-KaHanbHbli1 npeo6Pd 30BBTenb 
YPOBHCi1 NIM-TTL-NHl 
npco5pa30BBTe n b YPOBHC i1 3 8M 
[3Ul-4 B TTL M I1J TTL 
B YPO BH"1 F.3Cr1 - 4 PI0-7326 
IIpcoGpa30B aTenb YPoBHei1 
N I ~I - Er. 1. - N rN 13-7613 
npeoCpB30BaT enb YPoB Heii 10-9062 
l1"'$pOBOrO BonbT Me Tpa E~K~13h 2 

2 -KaHanbH~~ lai1Me p 
4- KBHanbHbli1 Tai1Mep 13 - 95 50 
ClapT - c.Tor Hwi1 npeo6pa30aaTe nb 
! 6- KaHanb tfbM s peMA- Bpe MA 
npCQ(ipa 30B <l n'nb 
?-KaHanbHW~ BpeM A - aMnn~TYAHW"1 
n peOOPB30BBTcnb 
BMnnM Ty,qtlO - UMWP OBoi1 np00npa ­
30BB Tenb Ha 9 pa3pAAO B 
16 - K(JHan b'I blL~ aMnn"1 TY AHO ­
Ul1¢pO BOi1 npeoGpa JOBa TCnb Ha 
A paJpnAOB P1Q- 732 
aMnn~TYAHn-Ul1$p0BO~ npaoGpa­
30saTenb c A"'<1l$ep(,Hl1'~~nbHblM 

DXOI\OM IILl 12 pi13PAAOB 13-1 1680 
8- KuHanbl1b1'1 aMn mnYAHO­
"~.poBoii npcoGpa30BaTenb 13-80- 857 
u~.pn- aHunoroow::j npco5pa­
3n~arcn ~ Pl 0- 732 
4- KaHunbHwii u~.pu-aHanorOBbI~ 
npel>GpaJOBaTenb Ha 6 Pd3PAAOB 
4-KaHanbHwii u~$ph-aHannroBbiA 
npcn6pa 30BaTE'nb 
Ha B pa3pR,qOO 10-8 1- 545 
1~ - pa3pRAHbli1 "~~pO-dHanoroBblii 
npco6pa30Bd Tenb 

1982 

c. 79 1974 
1981 

1973 

1973 
1975 

197 

1973 

1978 

1980 

1973 

198 1 

25 



67 

68 

69 
70 

71 

72 

73 

74 

75 

76 

77 

78 

79 

80 

81 

82 

83 

84 

85 

86 

87 

88 

89 

90 

26 

31~n- 351 

UBn-351 

l1PB-353 
Bun-361** 

6Bun-362 

16Bun-364 

Bun-365 

4Bun-366 

AAn-371 

nKn-381 

3un- 391 H 

63un-391 

83un- 393 

163un- 394 

lCY- 41 1*""­

2CY-41 i~* 

C4-413** 

2CY- 414** 

2CY -415 

4cY-416 

2llC- 42 1
H 

1PCY- 422 

2AC - li23 

YClj-431 

npeo6pa30BaTenb 3apAA-KOA 
Ha 9 pa3pAAOB 
4~¢po-BpeMeHHo~ npe06pa30­
BaTenb 
~ac~ peanbHoro BpeMeH~ 
BpeMA-4~¢POBO~ npe06pa30­
BaTcnb Ha 16 pa3pAAOB 
6-KaHanbH~~ BpeMA-y~¢POBO~ 
npeo6pa30BaTenb Ha 9 pa3pAAOB 
16-KaHanbH~~ BpeMA-U~¢POBO~ 
npeo6pa30BaTenb Ha 8 pa3pAAOB 
BpeMA-y~¢POBO~ npeoGpa30Ba­
Tenb 
4-KaHanbH~~ B peMA -y~¢pOBO~ 
npe06pa30BaTe!1b 
npeo6pa30BaTC!1b 24-pa3PAA­
Horo ABO~~Horo KOAa 
B ABO~~HO-AeCAT~~H~~ KOA 
6nOK KOA~POBK~ ~ H¢opMay~~ 

C nponop4~OHanbH~X KaMC p 
A!1A C~CTeMHo ro Kpe ~T a 

3apAAHo -U~~pOBO~ npeo6 pa30­
BaTenb Ha 9 pa3pAAOB 
6-KaHanbH~~ 3apAAHo- 4~¢POBO~ 
npeo6pa30B a Tenb Ha 8 pa3pAAOB 
8-KaHanb H~~ 3apAAHo-y~¢pOBO~ 
npeo6pa30Ba Ten b 
16-KaH<Jn b Hbl~ 3apAA-speMA 
npeo6pa30B a Te!1 b 
ABO~~H~~ 24-pa 3 pAAH~~ 

c~e T~~K Ha 70 Mr4 
ABa ABO~~HWX 24- pa3PAAH~X 
c~eT~ MKa Hil 20 Mr 4 
ABO~4H~~ 24 - pa 3pAAHw~ 
c~ eT 4 ~K Ha 70 Mr y 
ABa ABO~4H~X 1 6 - pa3PAAH~X 
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Ren~KOBa M.rr. H ~p . PIO-85- 631 
HO).l,YJ1H KAMAK IBwDycK 11 

OmlCblBalOTCjI Mo~ynH, pa3paOOTaJTIible a JJB3 OJ.L'IB. AIl" C03~a­
HHjI CI1CreM c60pa 11 oopa60TKH ,naHHhiX 3l<enepHMeHTaJLMfblX c}lH311Qe­

CRHX yc'raHOBOK. npl1BO,ll,frTCR KpaTKI-te xapaKTepHCTI1t<H H 5nOK- CXeMb 
1 2 MOAYJlef! R CTaH).l,apTe KAMAK . OllHcaHlfble MO,[lynJi Hammt npl1Mefle­

~ll1e B 0pT8HH3aUlfH paOOTb) 3KcnepRMeRTaJ1bHbIX tlI~T3H"'1ecJ(:Hx YCTaHO­
BOK Ha JlHH1111 C 3BM EC-1040 H MI1t<po-3BM " 3neKTPOHHl<a-60" 

H "MI SKA". npIfBO,[lHTCR cmiCOK seex MOAyneii, paspa60TallllblX 

B IUD. C YK<1SaIll1C'M ,'Ii!C''''- ' ' IIX ODHcallHR. npeACTaBJ1ellHasr pa50Ta 

ooner'laeT nOI1CKH H Sbl50P COOT13eTCTBYJOIIIHX Mo~ynef"l BO BpeMR 

npoe K'nlpOIHlHHjI 1-1 CC)3AaHIIR aBTO~I<ITlISllpOBaHl{bJX CRCTeM. 

Pa50Ta TlbIllOJIHeH(l B na50paToPWH BhlCOKHX 3Heprl1H OHmI . 

Coo611\eHHe 06be/l.l1l1eHHOro JoIHC'I'8T)1Ta R/l.ep HblX HccneAo a aHKA . lly6Hal985 

nepeao,n O. C. BJ.lIWrpa,noBoH 

Belyakova M.P . et a1. PIO- 85-631 
Ck~C Modules (Issue I ) 

Modules in CAMAC system worked ou t in HEL of JINR [or 
acquisition of experimental data for various experimental 
arrangements are described. The modules are applied in auto­
matized experimental ar r angements in HEL and measuring-pro­
cessing system of this laboratory . The list of all the modules 
worked out in HEL and corrt'sponding biblipgraphy a r e presented 

The investigation has been perfocmed at the Laboratory 
of High Energies, JTNR. 
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