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BBEAEHHE 

3neKTpOHHWe 3KCnepHMeHTW Ha YCKOpHTene npH BCeM pa3H006pa-
3HH HCCReAyeMWX B HHX l)lH3H4eCKHX 3aAa4 HMeiOT MHOrO 06111ero B 
opraHH3a~HH pa60TW Ha RHHHH C 3BM. TaK, OAHHaKOBa apeMeHHaR 
CTPYKTypa nOCTynaiOllleH B 3BM HHI)lopMa~HH, KOTOpaR onpeAenReTCR 
~HKnOM pa6oTw ycKopHTenR. HHoro o6111ero ecTb H a l)lH3H4ecKOM 
xapaKTepe HHI)lopMa~HH, T.K. 4HCfl0 OCHOBHWX THnOB AeTeKTOpOB 
B l)lH3HKe BWCOKHX 3HeprHH HeBeRHKO. 

HanH4He o6LIIHX 4epT a pa6oTe 3neKTpoHHWX ycTaHOBOK no3aonR­
eT CTaHAapTH3HpOBaTb HX pa6oTy Ha flHHHH C 3BM. 

3aAa4H, BWnOnHReMwe 3BM Ha flHHHH C 3KcnepHMeHTaflbHOH YCTa­
HOBKOH, MO*HO YCflOBHO pa36HTb Ha 3 Knacca: 

1. npHeM· HHI)lopMa~HH OT annapaTypw KAMAK H 3anHCb ee Ha Mfl. 
2. npocTeHWaR o6pa60TKa H KOHTpOnb /B OCHOBHOM - HaKonne­

HHe rHcTorpaMM H Hx BWBOA Ha AHcnneH HnH AUnY/. 
3. npeABapHTeRbHaR l)lH3H4eCKaR o6pa60TKa pe3yflbTaTOB H3Me­

peHHH. 
npH pa3pa6oTKe npeAnaraeMOH 3AeCb CHCTeMW c6opa AaHHWX MW 

CTapanHCb CKOHCTpyHpOBaTb CHCTeMy, KOTOpaR B3Rna 6w Ha ce6R 
BWnOnHeHHe KaK MO*HO 6onbWeH 4aCTH 3aAa4, OCTaBHB 3KCnepHMeH­
TaTOpy TOflbKO HaCTpOHKY CHCTeMW H HanHCaHHe nporpaMMW, Y4HTW­
BaiOllleH cn~HI)lHKY 3KcnepHMeHTa. 

04eBHAHO, 4TO nerKO CTaHAaPTH3HPYIOTCR 3aAa4H Knacca 1, HO 
HCnOflb3yeMaR HaMH 3BM M-6000 He HMeeT BHeWHeH naMRTH Ha Mar­
HHTHWX AHCKaX H, cneAOBaTeRbHO, nporpaMMHpOBaHHe Ha HeH AO­
BOflbHO TPYAOeMKO; CHCTeMa, o6ecne4HBaiOlllaR TOflbKO npHeM AaHHWX 
H 3anHCb HX Ha Mfl, e111e He C03AaeT AOCTaT04HWX AnR nonb30BaTenR 
YA06CTB. no3TOMY HaMH 6wna CAenaHa nonWTKa nepenomHTb Ha CHC­
TeMy c6opa AaHHWX H 4aCTb 3aAa4 sToporo Knacca. OcHosaH~eM 
ARR TaKOH nonWTKH nocnymHn TOT l)laKT, 4TO 3Ha4HTeflbHyiO 4aCTb 
HaKannHBaeMWX B XOAe 3KCnepHMeHTa pacnpeAeneHHH COCTaBnRIOT OA­
HOMepHwe cneKTPW c aHanoro-~HI)lposwx npeo6pa3oBaTeneH, 3aAa4a 
0 HaKonneHHH H BWBOAe KOTOpWX nerKO pewaeTCR CTaHAapTHWM o6pa-
30M. 

npH BWnOnHeHHH pa3flH4HWX He60flbWHX MeTOAH4eCKHX 3aAa4, Oco-
6eHHO pa30BOrO xapaKTepa, npHMeHeHHe 3BM 4aCTO CAepmHBaeTCR 
H3-3a TOro, 4TO opraHH3a~HR pa60TW Ha RHHHH C 3BM Tpe6yeT OT 
3KCnepHMeHTaTopa HeMeHbW~X YCHflHH, 4eM npoBeAeHHe H3MepeHHH 
spy4Hy10.Ha~6onee T~nH4HWe npenRTCTBHR - OTCYTCTBHe RHH~H CBR-
3H ~ oH-naHH nporpaMMw. ro.b~f.!i-'••: ~=~.7 -- -.-r~~ 

I -·'··~~ontAOT~:A 
I.- - --- - --- -- ---
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npeAflaraeMaA CHCTeMa C60pa AaHH~X npecneAyeT ~enb 
AO MHHHMyMa YCHnHA 3KCnepHMeHTaTopa, He06XOAHM~e AnA 
3a~HH pa6oT~ ¢H3H4eCKOH annapaTyp~ Ha nHHHH c 38M. 

38M H flHHHR CBR3H 

3BM M-6000 HMeeT 32 K cnoe on w epaTHBHOH naMATH, Tene-
TaHn, nep¢opaTop, ¢0TOC4HT~BaTenb an¢aBHTHO-~H¢pOBOH AHCn­
neH, MaTpH4HOe AUnY A3M-180, AB~ HMfl EC 5012, noAKn~4eH­
H~e 4epe3 KaHan ORAMoro AOCTyna B naMATb, H HHTep¢eHc c KOHT­
ponnepoM KK-004/2/. 

UHn!lllbC 
HOHUO 
UWH/10 

UHn!lllbCblf 
JUn!:ICKO,s 
YCTO!tf16V'1_ 

IIMnYilbC 
HO'I0/10 
WfiMO 

L 

~e~----6-A~ON~U----~ 
6/IONU 3HCntPUHtHTOTOPO 

C/112.Han.,c5poc" 
or 170211'1ecHou 
J/JeHTPOHtiA'tl 

HJ!-022 
~ IJOHIIKf 38/1 
~ 
Cucr~HHble 

6nONH 

AnA npHeMa HH¢OpMa~HH OT 3KcnepHMeHTanbH~x ycTaHOBOK Hc­
nonb3yeTcA npHHATaA B nRn OHRH CHCTeMa, COCTOA~aA H3 YHHBep­
canbHoro KOHTponnepa KK-004 H CBR3aHH~X c HHM 4epe3 BXOAH~e 
perHCTp~ KOHTponnepoe c ¢HKCHpoeaHHO~ nporpaMMO~ KK-001/3/. 

npH pa6oTe C YAaneHHO~ 3KCnepHMeHTanbHOH YCTaHOBKO~ HCOOnb-
3Y~TCR 6noKH nocneAoBaTenbHOH CBR3H KH-022/4/ 8 
OOHCaHHO~ e/4/ • OTnH4He OT 

cxeM~ CBR3H, rAe KOHTponnep YAaneHHoro KpeHTa 
ynpaBnAeTcA H3 Apyroro Kpe~Ta, pacnonomeHHoro B03ne 38M 8 Ha­
weM cny4ae K HHTep¢e~cH~M KapTaM 38M nOAKn~4eH 6noK KH-022. 
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TaKaA opraHH3a~HA CBA3H npo~e KaK annapaTypHO, TaK H nporpaMM­
HO. 6nOKH CBA3H COeAHHeH~ MemAY C060H 4eT~pexnpOBOAHOH nHHHeH 
CBA3H AflHHOH 150 M IAonyCTHMO AO 1 KM/ H pacc4HTaH~ Ha cKo­
pOCTb nepeAa4H 1,25 M6HT B CeKYHAY· 

OPrAHH3AUHR AnnAPATYPM KAMAK 

AnnapaTypa KAMAK /eM. pHcyHoK/ cocTOHT H3 KpeHTa ynpaene­
HHA H, npH He06XOAHMOCTH, HymHOrO 4HCna KpeHTOB C4HT~BaHHA. 
HeCKOnbKO CTaH~HH Kpe~Ta ynpaeneHHA HMe~T CTaHAapTHOe Ha3Ha-
4eHHe; C OOMO~b~ 6noKOB, pacnonomeHH~X B 3THX CTaH~HAX, Opra­
HH3yeTCA pa6oTa CHCTeM~ c6opa AaHH~x DAS-M, no3TOMY 3TH 6noKH 
6yAeM Ha3~BaTb CHCTeMH~MH. 

K CHCTeMH~M 6noKaM OTHOCATCA: 
- KOHTponnep KK-004 H 6noKH CBA3H KH-022; 
- HHTep¢e~c KH-010 AHCnneA BT-340 H HHTep¢e~c KH-023 MaT-

PH4Horo AUnY A3M-180; 
- 6noK ynpaeneHHA KY-002, c nOMOI.IIb~ KOToporo cHrHan~ ''C 11 

H "I" nepeAaiOTCA C MarHCTpanl-1 Kpe~Ta ynpaeneHHA B Kpe~Tbl C4a.1- · 
T~BaH!oiA 1-1 8 norl-14eCKy~ 3neKTpOHHKY yCTaHOBKH; 

- BXOAHOH per1-1cTp IR (Input Register), c noMO~b~ KOToporo 
opraHH3YeTCA BpeMeHHaA nocneAOBaTenbHOCTb pa6oT~ CHCTeM~ npa.ie­
Ma AaHH~x. Pa3pAA~ IR HMe~T ¢HKCHpoBaHHoe Ha3Ha4eHI-1e, Ha BXOA 
MnaAwero pa3pAAa IR(l) noAaeTcA HMnynbc Ha4ana ~HKna, Ha BXOA 
TR(I~) - WMnynhC KOHU8 UI-1Kna. Ha BXOA~ IR(2)-IR(l5) - HMnynb­
C~ 3anycKa ycTaHOBKI-1 /TpHrrep~/; 

- KnaeHWH~M perHCTP SR (Switch Register). C ero noMO~biO 
3KcnepHMeHTaTop MO*eT ynpaenATb pa6oTo~ ON-LINE nporpaMM~: 
npeKpa~aTb Ha6op AaHHWX, B~3~B8Tb HnH npeKpa~aTb B~Aa4y KOHT­
pOnbH~ cooG~eHHM, MeH~Tb HanpaeneHHe HX B~Aa4H /AHCnneH HnH 
AunY/ H T.A. Ha3Ha4eHHe 6HTOB SR npa.iBeAeHo a Ta6n. 1. He3aHAT~e 
CHCTeM~MH 6noKaMH ceMHaA~aTb CTaH~HM KpeHTa ynpaeneHHA 3KCne­
pHMeHTaTOp MO*eT HCnOnb30BaTb no CBOeMy yCMOTpeHHIO. 

nOCflEAOBATEflbHOCTb PA60T~ CHCTE~ C60PA AAHH~X 

AnA opraHH3a~HH speMeHHOH nocneAOBaTenbHOCTH pa60T~ CHCTe­
M~ c6opa AaHHWX HCnOnb3yiOTCA nocTyna~He OT 3KCnepHMeHTanbHOM 
annapaTyp~ CHrHan~: 

1. HMnynbc Ha4ana ~HKna, nocTyn~HH Ha BXOA MnaAWero pa3-
PRAa IR(l) 3a HeCKOnbKO MHnnHceKYHA AO Ha4ana c6poca ny4Ka Ha 
MHWeHb. nocne ero npHXOAa 3BH noArOT8&nHsaeT 6y¢ep H npHCTyna­
eT K npHeMy COOwTHM. 

2. HMnynbC KOH~a ~HKna, nocTyna~HH Ha BXOA CTapwero pa3pA­
Aa IR(J6) BXOAHOrO perHCTpa nocne OKOH4aHHA c6poca ny4K8 Ha MH­
weHb. 
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T a6JIHI.J,a I , 

Ha3HaqeHHe 6HTOB perHCTpa Ha6opa KOHCTaHT 

BHT SR 

2 

3 

5 

8 

13 

16 

BbmecTH a K~AOM ~HKne ycKopHTeJIH coo6~eHHe 
0 XOAe Ha6opa CTaTHCTHKH, 

PacneqaTaTh ac~ nocTyna~~~ H3 annapaTyphl KAMAK 
HH~OpMa~~ B BOCbMepHqHb~ KOAaX. 

PacneqaTaTh ac~ nocTyna~~~ H3 annapaTypbi KAMAK 
HH~OpMa~~ no6aHTHO, B AeCHTHqHb~ KOAaX, 

Pa3pemHTb o6pa6oTKY no nporpaMMe nonb30BaTeJIH. 

Bee coo6~eHHH OT 3BM BMAaBaTb He Ha AHCnnen, a Ha 
AU!lY. 

3anpeTHTb Bbi,I.J,aqy coo6~eHHH "ERROR" nocne K~AOPO 
nnoxoro co6biTHH. 

llpeKpaTHTb Ha6op H nepeHTH B pel!CHM "STOP". 

3. 11Mnynbebl 3anyeKa yeTaHOBKH /TpHrrepbl/, noeTyna101141-1e Ha 
BXOAbl !R(2)-IR(l5) 1-1 Ha BXOAbl "L''- fiJlOKOB ynpaeneHHR B Kpei1TaX 
e4HTbiBaHHR. 

HoMep axoAa perHeTpa IR, Ha KOTOPbl~ np1-1wen HMhynbe 3anyeKa, 
onpeAenReT 11-1n eofibiTHR. Ae~eTe~A, BblnOilHReMble 3BM np~-1 noCTynne­

.HHH eOfibiTHR AaHHOrO THna, 3KenepHMeHTaTOp yKa3b1BaeT npH Ha­
eTpO~Ke eHeTeMbl DAS-H a tafillHI..Ie co6biTHR /eM. Ta6n.2/. Beero 
B03MO~Hbl 16 THnOB eOObiTHH /HMnyllbebl Ha4aJ1a 1-1 KOHI..Ia 1..11-iKJla TO~e 
MO~HO e4HTaTb TpHrrepaMH, npHXOAR~HMI-1 OAHH pa3 3a 1..11-iKJl pafiOTbl 
yeKOpHTeJlR/. 

Bee 3aAa4H /npHeM, aan~eb Ha Mfl, aanonHeHHe rHeTorpaMM, 
o6pa6oTKy, AHanor/ 3BM BblnOJlHReT noene~oeaT~J1bHO, ~aK noKaaa­
Ho B .Ta611. 3. BpeMR, OTBOAi-:iMOe Ha 3anOJ1H~HHe rHeTOrpaMM 1-1 o6pa­
OOTKY no nporpaMMe nonbaoaaTellR, MO~Ho perynHpoeaTb e noMO~b~ 
AHpeKTHB "MH" 1-1 "110 11

, EAHHeTBeHHOH 3aAa4eH, . B'!inOJlHeHHe KOTOpOH 
Mo~eT 6b1Tb npepaaHo APYroi1 a.aAa4ei1, RanReTeR AHanor: BbiBOA HH­
$opMal.IHH Ha AHennei1 1-1 A~nY npeKpa~aeTeR e npHXOAOM HMnynbea 
Ha4ana 1..11-iKlla HllH nepeoro TpHrrepa. AnR nepeAa4H eHeTeMe AH­
peKTHB onepaTopa HenOJlb3Y~TeR pe~HMbl AHenneR "OFFLINE" 1-1 
"SEND", BpeMR peaKI..II-11-1 eHeTeMbl Ha AHPeKTHBY Ha npaKTHKe He npe­
BbiWaeT 5 e /eM. Ta6n.3/. 

r 

NF 

2 

3 

4 

N 

2 7 

2 8 

0 18 

0 18 

llpHMep Ta6JIHI.J,bl C06biTHH 

A F LENG MATR 

0 0 13 000003 

0 0 33 000001 

0 0 100003 

0 9 0 100000 

Ta6mu.J,a 2 

KOMMeHTapHH 

fipHeM MaCCHBa no npH­
XOAY TpHrrepoB B IR(1) 
HJIH IR(2). 

fipHeM MaCCHBa no npH­
XOAY TpHrrepa 1 • 

qTeHHe TaiiMepa /apeMeHH 
npHXOAa co6hlTHH/ no 
TpHrrepaM 1,2,16. 

C6poc TanMepa no TpHr­
repy 16 /HMnYJibCY KOH~a 
~HKJia/. 

" M N A F 3aAa~T ~yHK~H~ KAMAK, 
NF - nopHAKOBbiH HoMep' ' ' ' ~yHK~HH 

HHMaeMOPO MaCCHBa /pasHa HYJI~ AJIH 
LENG - AJIHHa npH I a/ aochMepHqHoe qHCJIO, HeHy-
ynpaaneHHH/. MATR MacKa T~::re~pH :aKHX TpHrrepax cneAyeT 
JieBbie 6HTbl KOTOporo yKa3blB ' 
BbinOJIHHTb AaHH~ ~yHK~H~ • 

Ta6JIH~a 3 

llocJieAOBaTeJibHOCTb pa60Tbl CHCTeMbi c6opa AaHHbiX • 
"H~Pbi xapaKTepHbie 

B KaqecTBe npHMepa npHBeAeHbi ...., ' " "" /1/ 
AJIH pa6oTbl Ha JIHHHH c 3KcnepHMeHTOM llo3HTPOHHH 

/~HKJl yCKOpHTeJIH - 8 c/ 

BpeMH 
BblllOJIHeHHH 

0,7-1,4 

0,2-0,4 

2 c 

I c 

AencTBHH 3BM 

ITpHeM H3 KAMAKa 
1 00 200 co6biTHH AJIH­
HOH 50 CJIOB 

3anHCh Ha MJ1 
70 rHCTOrpaMM no 100 

3anonHeHHe rHcTorpaMM 
C06b!THHM 

ITporpaMMa 
nOJib30BaTeJIH 
AHanor 

fipepbmaeTCH HMnYJibCOM 
Bonbme 3 
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npHeM co6hlTHH 3BM npeKpa~aer nocne 3anonHeHH~ 6y$epa HnH 
npHXOAa HMnynbCa KOH~a ~HKna. B npocTeHWHX cny4a~x CHCTeMa 
DAS-M Momer pa6oraTb ronbKO no HMnynbcaM 3anycKa ycraHOSKH, 
~HKn pafiOTbl npH :HOM fiyAeT OrTpeAen~TbC~ SpeMeHeM 3anonHeHH~ 
6y$epa. no OKOH4aHHH npHeMa HaKonneHHhle S 6y$epe COfi~TH~ cfipa­
ChlSa~TC~ Ha Mn, H 3BM npHCTynaer K 3anonHeHH~ rHCTOrpaMM. npo­
rpaMMa 3anOnHeHH~ rHCTOrpaMM OnTHMH3HPOSaHa no SpeMeHH S~­

nonHeHH~: Ha 3anonHeHHe 50 rHCTorpaMM nocne npHeMa 100 eo6~THH 
YXOAHT OKono 1,5 C. TaKHM o6pa30M, nocne npHeMa COfihlTHH 
/0,5-1,8 c/, 3anHeH Ha Mn /0,1-0,5 e/ H 3anonHeHH~ rHcrorpaMM 
ocraerc~ AOCTaT04HO speMeHH An~ o6pa6oTKH no nporpaMMe nonb3o­
saren~ H AHanora. 

Bo speM~ npHeMa eofihlTH~ s Kpe~re ynpasneHH~ s~pa6arhlsa~rc~ 
cHrHanbl: 

"I" - 3anpeT, SbleTasn~eTC~ 36M Ha SpeM~ e4HTbiSaHH~ eofibi­
THH. 

"C 11 
- e6poc, SbiAaeTe~ 36M nepeA eH~THeM CHrHana "I". 

3TH eHrHanbl 4epe3 6noK ynpasneHH~ KY-002 SbiSOA~Tc~ c MarHer­
panH KpeHTa ynpasneHH~ H HCnonb3Y~Te~ S KpeHTax C4HT~SaHH~ H 
S norH4eeKOH 3neKTpOHHKe 3KcnepHMeHTa An~ S~pafioTKH eHrHanos 
c6poca H Meprsoro speMeHH. 

nporpaMMa npHeMa KOHTponHpyer npHH~T~e co6~TH~ no ~HHe 
MaeeHSOS, eofi~THe, S KOTOPOM XOT~ fihl OAHH H3 MaeeHSOS HMeeT 
AnHHy, OTnH4HY~ OT 3aAaHHOH, OT6pae~saeTCR, H eneAy~~ee e06hl­
THe aanHe~saere~ s 6y$ep Ha ero Meero. 

nPOfPAMMHOE OoECnE4EHHE 

nporpaMMa DAS-H HanHeaHa Ha MHeMOKOAe M-6000 s a6con~THOM 
$QpMare H aaHHMaeT 3 K enos s crapwHx ~Apeeax onepaTHSHOH na­
MRTH 38M. nporpaMMa nOnHOeTb~ aSTOHOMHa H SKn~4aeT S ce6~ 
APaHsep~ ssoAa-s~SOAa AHcnneR H A~nY, noAKn~4eHH~x 4epe3 anna­
parypy KAMAK, a raKme APa~sep HMn. 

nporpaMMa o6eene4HSaeT S~nOnHeHHe 3aAa4 1 H 2 /eM. SSeAe­
HHe/. Oeo6eHHOeTH 3KenepHMeHra Moryr 6~Tb y4TeH~ s nporpaMMe 
nonb30Baren~, HanHeaHHOH S paMKax eTaHAaPTHOrO MaTeMaTH4eeKOrO 
o6eene4eHHR M-6000. MnaAwHe aApeea 3BH /8 K H 6onee enos/ non­
HOeTbiO OTAaiOreR s paenop~meHHe nporpaMM~ nonbaosarenR /ra6n. 4/. 

C&R3b MemAY nporpaMMOH nonbaosarenR H nporpaMMOH DAS-M oey­
~eersnRereR e rTOMO~biO ABYX nOAnporpaMM CSR3H, nepsa~ H3 KOTO­
p~X nepeAaer a paenopRmeHHe nporpaMM~ nonbaosarenR 04epeAHOe 
eo6~THe H3 6y$epa npHeMa, sropaR - OAHY H3 HaKonneHH~X rHcro­
rpaMM. 
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Ta6nm~a 4 

PacrrpegeneHHe orrepaTHBHOH rraMHTH 3BM rrpn pa6oTe 
cHcTeMbi DAS-M 

Ha3HaqeHHe o6nacTH rraMHTH 

,UpaHsepbi gHcnneH ,AUIIY, HMl1 H KAMAJ< 

IlognporpaMMbi gHanora 

IlognporpaMMbi npHeMa co6biTHH 

IlporpaMMa HaCTpOHKH 

By$ep co6biTHH 

Ta6nn1..1a agpecoB C06biTHH B 6y$epe 

By$ep rHcTorpaMM 

Ta6nHLia l'HCTOl'paMM H 3aronoBKH 
l'HCTorpaMM 

Ta6nHLia C06b1THH /$yHKLIHH KAMAK/ 

IlporpaMMa non&3oBaTenH B paMKaX 
CHCTeMbl BASIC HnH ocHOBHOH 
ynpaBnHIOI~eH CHCTeMbl 

PE~HM~ PAoOT~ CHCTEM~ 

,UnHHa o6nacTH 
naMHTH /enos/ 

K 

K 

K 

0,5 K 

BcH ocTanwaHCH nocne 
KOH$Hrypal.IHH naMHTb 

/1-15 K/ 
100-1000 

0,5-15 K 

9 x NH, rge NH -
qHcno rncTorpaMM 

J x NF,rge NF - KonH­
qecTBo BbiiTOnHHeMbiX 
cPYHKLIHH KAMAK 

8-16 K 

Bee ynpaeneHHe pa6oroH eHeTeM~ e6opa AaHH~x noene ee aanye­
Ka oey~eCTBnReTe~ H3 AOMHKa 3KenepHMeHTaTopa e nOMO~biO KnaBHW­
HOro perHeTpa SR H AHenneR. nporpaMMa e6opa AaHH~X pa6oraeT 
e eneAY~Hx pemHMax: 

HaerpOHKa. 3KenepHMeHrarop aaAaeT paaMep~ 6y$epa H eoaAaer 
ABe pa604HX Ta6nH~~: TafinH~Y eo6~THH /eM. Ta6n.2/, B KOTOpOH 
eoAepmHTeR enHeOK $YHK~HH KAMAK, e~nonHReM~x npH noerynneHHH 
TpHrrepa AaHHOrO THna, a TaKme ~HH~ npHHHMaeM~X MaeeHBOS, 
H ra6nH~Y rHeTorpaMM /eM. ra6n.5/, S KOTOpOH eOAepmHTeR enH­
eoK rHerorpaMM, aanonHReM~x npH KamAOM THne TpHrrepa. 
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HIST 

2 

3 

4 

5 

WORD 

2 

2 

20 

HASK 

177400 

000377 

177000 

000376 

000077 

Ta6nHu;a 5 

fipHMep Ta6nHJJ;hl rHCTorpaMM 

MATR 

000003 

000003 

000001 

000001 

000002 

KoMMeHTapHH 

BbJ,D;em~:eTCH neBbiH 6aii:T nepBoro 
cnoBa co6b!THH npH TpHrrepax I 
H 2, AJlHHa rHCTOrpaMMbl 256 Ka-
HanOB, 

To JKe ATIH npaBoro 6aii:Ta. 

BbJ,D;enHeTcH 7 neBb~ 6aii:TOB BTO-
poro cnoBa co6biTHH, ATIHHa rH-
CTOrpaMMhl 27=128 KaHanOB, 3TO 
COOTBeTCTByeT rHCTOrpaMMHPOBaHHW 
neBoro 6aii:Ta c maroM 2. 

To JKe AJlH npaBoro 6aii:Ta. 

Bhl,Il;enHeTcH 6 npaBb~ 6HTOB ABaA­
u;aToro cnoBa, ATIHHa rHCTOrpaMMbl 
26=64 KaHana. 

HIST - HOMep rHcTorpaMMbi, WORD - nopHAKOBMH HoMep rHcTorpaM­
MHPYt!Mul·u '-.:.J!Uua o -.:..v~W7iiii, ~~" ... ~~ - ~?.~!'"~ :~ !!!!!i:!!?.,",!:-!'R!:l~M,qR' H::. ~.rro-

BO, yKa3b!BaeT, KaKaH qaCTb cnoBa rHCTOrpaMMHpyeTCH, H onpe,II;e­
nHeT AJlHHY rHcTorpaMMhl /AJ}HHa rHCTorpaMMhl paBHa 2N, r,II;e N -
qHcno HeHyneBb~ 6HTOB B MacKe/. UATR /MaCKa TpHrrepa/- BOCbMe­
pHqHoe qHCTIO, HeHyneBble 6HThl KOTOporo YKa3b!BaffiT, npH KaKHX 
TpHrrepax cne,II;yeT 3anonHHTb ,IJ;aHHYffi rHcTorpaMMy. Ta6nHu;a rH­
CTorpaMM 3aHHMaeT 3 x H cnoB B onepaTHBHOH naMHTH, H - qHcno 
rHCTorpaMM. KpoMe Toro, 5 x H cnoB 3aHHMaffiT garonoBKH rHcTo­
rpaMM /B 3aronoBKe 10 CHMBOTIOB/. 

STOP - pe~HM AHanora npH ocTaHoeneHHOM npHeMe co6~THH.B 3TOM 
pe~HMe 3KCnepHMeHTaTOP MO~eT B~BOAHTb rHCTOrpaMM~ Ha AHCnneH 
HnH AUnY, ocy~ecTBnRTb 4HCTKY rHcTorpaMM, aanycK Ha6opa, aanH­
c~eaTb Ha Mfl KOMMeHTapHH H MeTKY KOH~a ~aHna, B~BOAHTb KOMMeH­
TapHH Ha AUnY, a Ta~e nepeAaeaTb ynpaeneHHe nporpaMMe nonbao­
saTenR AflR B~BOAa pe3YflbTaTOB. 

RUN - pe~HM npHeMa HH~pMa4HH. YnpaeneHHe BeAeTCR HnH c 
AHcnneR, HnH c noMO~b~ perHCTpa Ha6opa KOHcTaHT SR. Ha~aTHeM 
COOTBeTCTBy~~eH KHOnKH perHCTpa MO~HO B~3BaTb perynRpHy~ B~Aa-
4Y Ha AHCnneH pa3flH4H~X coo6~eHHH, HanpHMep, pacne4aTKY BCeH 
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Ta6nHu;a 6 

,[\HpeKTHBbl peJKHMOB "STOP" H "RUN" 

PH AI,O 

PH AI ,A2,A3,A4 

HH 

H+ 

H-

H AI 

.&.U 
.. ~ 

.n.J ,v 

TH AI ,A2,A3,A4 

T AI 

TT 

T+ 

T-

EV 

MHeMOHHKa 

PRINT HIST 

II 

HIST 

"" .. .,.T't.,... 
J..J.L.l..:.l U.L.U.1. 

II 

EVENTS 

BbiBOp, rHcTorpaMMbl AI nonHOCTbw, 
maroM 1. 

BbiBop, rHcTorpaMMbl AI c KaHana 
A2 no A3 maroM A4. 

fiOBTOpHTb Bb!BO)J, nocnep,HeH rH­
CTOrpaMMbJ, 

BbiBOA cnep,yw~eii: rHCTorpaMMhl 
c TeMH JKe napaMeTpaMH. 

BbiBOA npep,hl)J,y~eii: rHcTorpaMMbi 
c TeMH JKe napaMeTpaMH. 

BhlBOA rHcTorpaMMhl AI, qHcno 
BbiBO)J,HMb~ KaHanoB H mar yCTa­
HaBTIHBaffiTCH aBTOMaTHqecKH TaK, 
qT06bl rHCTOrpaMMa llOTIHOCTbW 
YMeCTHnacb Ha 3KpaHe. 

J.JbltiU.LJ. 1 .t1\....J. U.l'lJd!"lMbi t\..1 \.... 1\.dtid-

na I no KaHan 64. 

BbiBOA rHcTorpaMMbl AI c KaHana 
A2 no A3 maroM A4. 

BbiBO)J, rHcTorpaMMbl A I , qHcno 
Bb!BO)J,HMbiX KaHanoB H mar YCTa­
HaBnHBaWTCH aBTOMaTHqecKH TaK, 
qT06bl rHCTOrpaMMa nonHOCTbW 
YMeCTHnacb Ha 3KpaHe. 

IToBTopHTb BbiBOA rrocnep,Heii: nt~ 
c~orpaMMbl c TeMH JKe napaMeT­
paMH. 

BbiBOA cnep,yw~eii: rHCTorpaMMbi 
c TeMH JKe napaMeTpaMH. 

BbiBOA npep,bJA~err rHcTorpaMMbi 
c TeMH JKe rrapaMeTpaMH. 

BbJ,D;aTb coo6~eHHe o qHcne Ha-
6paHHbiX C06biTHH, 
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~HpeKTHBa 

HE 

ST 

MHeMoHHKa 

HEAD 

STOP 

Ha3Hal.!eHHe 

Pacne·l.!aTaTb 3aronosoK. 

llepell:TH B pe)!(HM "STOP". 

llpHMel.!aHHe: ~HpeKTHBbl "PH", "H", "HH", "H+", "H-" Bbl3bJBaJOT 
BbiBO,ll; rHCTorpaMM "s CTp01.!KY11

, a ,D;HpeKTHBbl "TH", "T", "TT", 
"T+", "T-"- "s CTOJI6HK". 

CH AI ,A2 

F11 I 

FU 0 

co 
RE 

II 

RU AI 

GO 

MH AI 

MU AI 

/F 
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Ta6JIH~a 7 

~HpeKTHBbl pe)!(HMa "STOP" 

MHeMOHHKa 

CLEAR HIST 

FLAG HT 

" 

COMMENT 

REMARK 

RUN 

GO 

Ol.!HCTHTb rHcTorpaMMbJ oT AI p;o A2. 

Pa3pewHTb 3anHCb Ha ~om. 

3anpeTHTb 3allHCb Ha tom. 
3anHcaTb Ha }ill MeTKY KOH~a ~aH:na. 

3anHCb Ha Mfl KOMMeHTapHR. 

BbJBop; KOMMeHTapHR Ha AUIIY. 

OKOHl.!HTb BbiBo,D; KoMMeHTapHR Ha AUnY 
HJIH Mfl. 

Hal.!aTb Ha6op /AI C06hlTHH/. nocne 
3TOH ,D;HpeKTHBbl CJiep;yeT BBeCTH 3a­
roJIOBOK RUN~a /cTpOKY ,ll;JIHHOH p;o 

80 CHMBOJIOB I . 

llpop;o~Tb Ha6op. 

B Ka.AOM ~HKne 3anonHRTb rHCTorpaM­
MbJ He 6onee 1.1eM no A I co6hlTHRM. 

B K~oM ~HKne pa3pemHTb nporpaMMe 
nonb30BaTeJIH o6pa6aThlBaTb He 6onee 
'!eM AI co6hlTHH. 

3anHCaTb Ha Mfl MeTKY KOH~a ~aiina. 

nocTyna~e~ H3 annapaTyp~ KAMAK HH~opMa~HH HnH coo6~eHHe o Ko­
nH4eCTBe npHHRT~X C06~TH~. 

npH HamaTa~ KHonKe SR(8) ece nocTyna~~He OT 38M coo6~eHHR 
B~Aa~TCR He Ha AHcnne~, a Ha AUnY. 

CnHCOK AHPeKTHB pemHMOB "STOP" H "RUN" npHBeAeH e Ta6n.6,7. 

3AKJ1104EHHE 

npeAnaraeMaR 3AeCb CHCTeMa c6opa AaHH~X DAS-H o6naAaeT cne­
AY~~HMH Ka4ecTeaMH: 

- Mo6HnbHOCTb. 3KcnepHMeHTaJibHaR annapaTypa, AHcnne~ H AUnY 
nOAKn~4eHhl K 38M 4epe3 6JIOKH AaJibHe~ CBR3H no 4eT~pexnpOBOA­
HO~ nHHHH. 3TO n03BOJIReT 6~CTpO opraHH30BaTb pa6oTy Ha JIHHHH 
c 38M H3 n~6o~ T04KH 3KcnepHMeHTanbHOro aana. 

- CTaHAaPTHaR opraHH3a~HR npHeMa HH~OpMa~HH H3 annapaTyp~ 
KAMAK, aanHCH Ha Mn H eaaHMOAe~cTBHR 38M c 6~cTpo~ 3JieKTPOHH­
Ko~ 3KcnepHMeHTa. 

- 6biCTpoTa HacTpo~KH Ha Hoey~ KOH~Hrypa~H~ annapaTyp~ KAMAK. 
- CHCTeMa 6epeT Ha ce6R HaKonneHHe OAHOMepH~x cneKTpoe H 

B~BOA HX Ha AHcnne~ HJIH AUnY. 
- nporpaMMa DAS-M HanHCaHa Ha MHeMOKOAe M-6000 B a6con~T­

H~X aApecax, 6naroAaPR 4eMy aaH~MaeT Man~~ o6DeM onepaTHBHO~ 
naMRT~ /3 K cnoe/ H o6ecne4~eaeT BhlCOKoe 6hlCTPOAe~cTB~e. TaK, 
CpeAHRR CKOpOCTb aanOJIHeH~R rHCTOrpaMM /4000 BXOAOB B CeKYHAYf 
nntAMPnl-ol() ("'{')f"\TD~T,-TD\/~T rLI'I"\nf"\rTIA DLinf"\nUOUIAn rT~lt" .... r'loTtl,....l~ 

, ·r- --- -------..~-- ----r---··· --···-~···-······ -·~··n .... ,...,,,._.,, ,,,......, 
rpaMMhl yMHomeH~R ~en~x 4~cen. 

- nporpaMMa DAS-M MOmeT pa6oTaTb KaK aBTOHOMHO, TaK ~ coe­
MeCTHO C nporpaMMO~ nOJib30BaTeJIR, Han~CaHHO~ Ha R3~Ke BhlCOKOro 
ypOBHR, B KOTOpO~ Y4~ThlBa~TCR OC06eHHOCT~ 3Kcnep~MeHTa. 

C~CTeMa c6opa AaHHhlX B Te4eH~~ 1 ,5 neT ~cnonb3yeTCR B 3KCne­
p~MeHTe no H3y4eH~~ penRTHB~CTCK~X n03~TpOHHee/l/. 3a ~HKn 
yCKOp~TenR np~H~MaeTCR OKOJIO 2QQ C06hlT~~ An~HO~ 50 cnoe, Ha­
Kann~eaeTCR OKano 70 r~cTorpaMM cyMMapHo~ AJIHHO~ 6onee 12000 
KaHanoe. rHcTorpaMMhl aanonHR~TCR He MeHee 4eM no 100 co6~T~RM 
e ~~Kr.e, nocne 4ero OKano 3,5 c ocTaeTCR Ha o6pa6oTKy no npo­
rpaMMe nonbaoeaTenR ~ Ha AHanor. nporpaMMa nonbaoeaTenR Han~­
caHa Ha MHeMOKOAe M-6000 e a6con~TH~X aApecax /aaHHMaeT 2 K 
cnoe/ H HcnonbayeT ap~~MeT~4ecK~e ~ AHanoroe~e noAnporpaMMhl 
C~CTeMhl c6opa AaHH~X. 

CHcTeMa c6opa AaHH~x np~MeHRnacb TaKme AJIR KanH6poBKH 4e­
peHKOBCK~x c4eT4~KOB Ha cTeHAe OHHH e H~83. 8 3TOM cny4ae np~­
HHManocb 60JibWOe KOJIH4eCTBO /AO 1000/ C06hlTH~ AJI~HO~ 2-10 CnOB, 
aanonHRJIOCb OT 1 AO 10 rHCTorpaMM. HaKonneHHhle rHCTorpaMM~ o6-
pa6aT~eanHCb no nporpaMMe nonb30BaTenR, Han~caHHO~ Ha R3~Ke 
63~CHK, 
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ABTOP~ e~pa~a~T rny6oKy~ 6narOAapHOCTb n.n.HeMeHOBY 3a 
nOAAep~KY AaHHOH pa6oT~, H.H.~ypHHY H A.B.CyMapoKoey - 3a no­
ne3H~e KOHcynbTa~HH, B.B.KapnyxHHY - 3a KOHCynbTa~HH H nOMO~b 
B OTnaAKe annapaTyp~, ~.A.4eH~OBY - 3a nOMO~b B pa6oTe, a TaK-

"n v" 3a ~e COTPYAHHKaM, y4aCTBYIO~HM B 3KCnepHMeHTe 03HTpOHHH -
nOAAeP~KY H none3H~e 3aMe4aHHfl. 
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Anee8 A.H. H AP· 10-82-392 
OpraHH3a~HR pa6oTw 3BH H-6000 Ha nHHHH c 3KcnepHMeHTan~HO~ annapaTypo~ 

0nHCW8aeTCR CHCTeMa DAS-H (Data Acquisition System), Hcnon~3yeMaR AnR 
c6opa AaHHwx 8 3KcnepHMeHTax Ha ycKOPHTene. AnnapaTypa KAHAK, AHCnne~ H 
AunY COeAHHeHW C 3BH 4-npo80AHO~ nocneA08aTen~H~ nHHHe~ C8~3H, ~TO n0380-
nReT nerKo opraHH3o8aTb pa6oTy c YAaneHHO~ 3KcnepHMeHTan~HO~ ycTaH08Ko~. 
nporpaMMa c6opa AaHHwx HanHcaHa Ha acceM6nepe 8 a6conoTHWX aApecax, 6naro­
AaPR ~eMy 3aHHMaeT ManW~ o6~eM na~TH /3 K Cno8/ H o6ecne~H88eT 8WCOKoe 
6wcTpoAeHCT8He. nporpaMMa nerKo HacTpaH8aeTc~ Ha H08YD KOH$Mrypa~H~ anna­
paTypw KAHAK H H08y~ CTPYKTYPY rHCTOrpaMMHpyeMWX AaHHWX 38Me~ KOHCTaHT 
8 COOTBeTCT8Y~X Ta6nH~aX H MO*eT pa6oTaTb KaK a8TOHOMHO, TaK H C08MeCTHO 
C nporpaMHOH non~308aTen~, Y~HTW8a~e~ OCo6eHHOCTH 3KcnepHMeHTa H HanHCaH­
HOH Ha R3WKaX ~pTpaH, 63HCHK HnH acCeM6nep. CHCTeMa npHMeH~eTC~ 8 3KCnepH­
MeHTe no H3y~eHH~ penRTH8HCTCKHX n03HTpoHHeB H AnR OTnaAKH AeTeKTOpoB 8 CO­
CTaae YHHBepcanbHoro CTeHAa OHRH Ha cepnyxoacKOM ycKopHTene. 

Pa6oTa awnonHeHa a CepnyxoacKOM Hay~H0-3KcnepHMeHTanbHOM OTAene OHRH. 

Aleev A.N . et al. 10-82-392 
Organization of H-6000 Computer Operation On-line with 
Experimental Apparatus 

Data Acquisition System for high-energy experiments Is described. 
CAHAC system, display unit and printer are connected with computer via 
4-wire sequential I ink. This permits to organize work with a remote experi­
mental set up. The data acquisition program is written In assembler language 
in order to minimize size of memory (3 K words), and to provide high speed . 
The program can be turned to a new CAHAC configuration and a new structure 
of hystogrammed data by replacing constants in corresponding tables. It 
could work both independently, and together with user·s program written In 
fortran, basic or assembler languages. The program is applied in the expe­
riment on the study of relativistic posltronia and for detector calibrating. 

The investigation has been performed at the Serpukhov Scientific-Experi­
mental Department, JINR. 
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