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BBEllEHHE 

PernCTpauIDI cneKTpOMeTplf'lecKOH HHcpopMauuu RBJVleTC.fl CTaHAaPT

HOH 3~atJefi B 3KcnepHMeHTMLHOH q:>H3UKe " Apyrux o6JiaCTHX HaytJHLIX HC

CJIE!AOBaHHH. nn11 3Toro HCilOJIL3YIOTC.fl pa3JIHlJHbie B03MO:>KHOCTH - OT aBTO

HOMHbIX npu6opOB (aHanll3aTOpbI cneKTpOB) AO 60JILWHX CHCTeM c6opa 

AaHHLix11
, 

2 
/. ABTOHOMHbie aHanu3aTOpbI pa60TaIOT 6bICTpo " HMeIOT, KaK 

npaBHJio, wupoKHH Ha6op ·cpeACTB peruCTpauuu curnana (AUTI, ycunnTeJiu, 

aTTeHIOaTOpbI " np.) ' HO HX B03MO:>KHOCTH B o6pa60TKe " IlpeACTaBJieHHH 
AaHHbIX AOBOJILHO orpaHlftleHHbI. BOJILIIrne u yHUBepcaJILHbie CHCTeMbI c6o

pa AaHHbIX CB060AHbI OT 3THX HeAOCTaTKOB, HO pa6o'iaroT MeAJie~ee, Tpe-

6yroT cpaBHHTeJILHO ,CJIO)KHOH opraHH3aUHH CtJHTbIBaHH.fl " H3BecTHOrO HaBbI

Ka npu pa6oTe C HUMM. KpoMe Toro, M.fl pa60TbI TaKOH CUCTeMbI Heo6xoAU

Ma COOTBeTCTBYIOinHM o6pa30M OCHatneHHaH 3BM (naM.flTL, AHCKH " np.)' 
tJTo He BcerAa B03Mo:>KHo unu onpaB,l,UlHHO AJIH wupoKoro KJiacca 3aAatJ 

"HaCTOJILHOro" xapaKTepa - pa3JilitJHOro POAa HCCJIE!AOBaHH.fl MaTepuanoB 

(CUHHTHJimrropLI, nonynpoBOAHHKH) HJIH npu6opOB (<1>3Y,. ycHJIHTeJIH 

HAp.). 
,· EcTeCTBeHHbIH cnoco6 o6ecnetJUTL TaKue UCCJIE!AOBaHH.fl ~eKBaTHbIMH 

cpeACTBaMH - 3TO npnMeHHTL MHKpo-3BM C rpacplftleCKHMH B03MO:>KHOCT.fl

MH u c BLIXOAOM Ha Kpeii:T KAMAK HJIH BEKTOP. TaKofi IlOAXOA npHMeHeH, 

HanpnMep, B aMnJIHTYAHOM aHaJiu3aTope AM-A-02<1>. OAHaKo HeKOTopLie ero 
oco6eHHOCTH _;__ AOBOJILHO BbICOKaH CTOHMOCTL (OKOJIO 40 TbIC. py6.) u orpa

HHlJeHHOCTL B npeACTaBJieHHH " o6pa60TKe AaHHbIX - AeJiaIOT ero HenpueM

JieMbIM. lJ;eJILIO AaJIHOH pa3pa60TKH 6LIJIO C03AaHne B03MO:>KHOCTeH AJVI 

npOBE!AeHH.fl cneKTpoMerpntJecKUX HCCJieAOBaHHH C ytJeTOM Bcex 3THX co

o6paiKeHHH. 

ATITIAPATYPA 

CTeHA co6paH Ha 6a3e MHKpo-3BM llBK-3 ("3neKTpoHnKa MC 0507"), 

B COCTaB KOTOpOH BXOA.JIT: . 

-MHKponpoueccop 1801 BM3 c Ha6opoM KOMaHA, UAeHTHlJHbIM Ha6opy 
KOMaHA 3BM CM-4; 

- onepaTHBHaH naMmL 64 K6aii:T; 
-TafiMep; 



-ABa ,D;HCKOBOAa "3JieKTpOHHKa HrM,U 6021 "; 
-KOHTpoJIJ1ep rpaq>HtiecKoro .n;Hcnnea (286x400 TOlleK); 
-net1aTaromee ycTpoiicrBo D100. 
,IlJIH CBH3H c KpeiiTOM KAMAK CHCTeMHaH umHa .UBK-3 (Q-Bus) BbIBe

,n;eHa Ha BHelllHHH pa31>eM MH nO,D;KJIIOtieHHH K KOHTPOJIJiepy K-16. Bo3MO)K
Ha TaK)Ke CBH3b c KOHTponnepoM KAMAK THna K-106 Polon131 t1epe3 npeo6-
pa30BaTeJib lllHHbI Q-Bus - Unibus. TaKOH npeo6pa3oBaTeJib (nnaTa TITI.U) 
npHMeHeH MH CBH3H c KOHTponnepoM KpeiiTa BEKTOP BYTI-06. 

B KatieCTBe npHeMHHKa perHCTpHpyeMoro CHrHaJia HCnOJlb30BaH npeo6-
pa30BaTeJII, aMDJIHTy,n; HMnyni,ca B u11qip0B0H Ko,n; BTIA-01<1>, BblnOJIHeHHhIH 
B BH.n;e 6noKa B crau,n;apTe BEKTOP .n;BOHHOH lllHpHH1,1. 3To 13-pa3pH,n;HbIH 
npeo6pa30BaTeJih, llpHHHMaIOIUHH Ha BXO,n;e HMnyJlhC C aMDJIHTY,D;OH O-;
-,- lQ B. 

· TIPOrPAMMA 

,IlJIH ynpaBJieHHH CTeH,D;OM, CllHTblBaHHH H npe,D;CTaBJieHHH ,D;aHHbIX 61,1-
Jia pa3pa6oTaua nporp~MMa SPEX. OcHoBHbIMH 3aAatiaMH npH pa3pa6oTKe 
nporpaMMbl HBJIHJIHCI, CJ1e.n;yrom11e: 

- 06ecnet1HTI, npe,n;cTaBJieHHe ,D;aHHblX B rpaq>HlleCKOM BH,D;e KaK Ha 
3Kpaue ,lJ;HCDJieH, TaK H B BH.n;e "TBep,n;oH KOnHH" (Ha 6yMare); 

~ npe,n;oCTaBHTI, ,D;OCTaTOl!Hhle (c TOllKH 3peHHH 3,z:i;paBoro CMI,ICJia) 
"B03M0)KHOCTH MaHHnyJIHUHH ,D;aHHhIMH; 

- opraHH30BaTh KaK MO)KHO 6onee npocToii HHTepq>eiic 3BM - non1,-
30BaTen1,. 

IlporpaMMa nocrpoeHa no npHHUHny "11epapxHt1ecKoro MeHIO ". B HH)K
Heii llaCTH 3KpaHa BCer,n;a OTo6pa)KaeTCH CTaTyCHaH CTpoKa, qepe3 KOTopyro 
nOJih30BaTeJII, B3aHMo,D;eHCTByeT C nporpaMMOH. OCTaJII,HaH DJIOIUa,D;h 3Kpa
Ha HCnOJih3YeTCH ,D;JIH H3o6pa)KeHHH rHCTorpaMMbl H ee llHCJlOBhlX xapaKTe
pHCTHK. Ha net1aTI, BhlBO,ll;HTCH noTOtietIHaH KOnHH 3KpaHa. J1306pa)KeHHe 
Ha 6yMare MO)KHO nonyl!HTI, pa3JIHllHOro BH,D;a: HOpMaJII,HOe, C)KaTOe no ro

pH30HTaJIH, YlllHpeHHOe no ropH30HTaJIH, yBeJIHlleHHOe no BepTHKaJIH, nOBbl
llleHHOH KOHTpacmocTH (.n;Ba npoxo,n;a no o,n;HoH cTpoKe). Bo3MO)KHa KOM611-
HaUHH BCex BH,ll;OB netiaTH. l1MeeTCH B03MO)KHOCTI, BBeCTH B H306pa)KeHHe 
rHCTOrpaMMbl npOH3BOJlhHhlH TeKCT (cTpOKa pa3MepoM 64 CHMBOJia). 
OTo6pa3HTh Ha 3Kpaue H, CJle,D;OBaTeJibHO, Hanet1aTaTI, MO)KHO JII06yro qaCTI, 
rHcTorpaMMbI. Ha p11cyHKe npHBe.n;eHbI npHMep1,1 BhI,n;atIH nporpaMMbI SPEX. 

Ha6op ,ll;aHHbIX MO)KHO 3anyCTHTh, 3a,D;aB B KatieCTBe HCTOllHHKa ,D;aHHbIX 
n1160 annapazypy (AUTI B Kpeii:Te), JIH6o .n;HCKOBbIH qiaiin. Ha6op ,n;aHHbIX 
c annapaTypbI OCTaHaBJIHBaeTCH TpeMH cnoco6aMH: 
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- Bpyquyro (B JII06oii MdMeHT), BhI6paB .n;eHCTBHe "exit"; 
- no ,D;OCTH)KeHHH npeABlll)HTeJihHO 3a,D;aHHOrO KOJIHlleCTBa C06bITHH; 
- no npollleCTBHH npe,n;BapHTeJihHO 3a,ll;aHHoro BpeMeHH (B CeKyu.n;ax). 

,IlHCKOBblH q>aHJI npe,n;CTaBJIHeT co6oii TeKCTOBhlH cpaHJI onpe,n;eJieHHOH 
CTPYKTYPbl. 3To ,n;aeT B03MO)KH0CTI, OTo6pa3HTh. ,D;aHHhie, no,n;roTOBJieHHhie 
"BHelllHHM" no OTHOllleHHIO K ,D;aHHOH nporpaMMe H CTeH,D;y o6pa30M. Ha-
6paHHbie ,D;aHHbie MO)KHO 3aOHCaTI, B TaKOM )Ke BH,D;e ,D;JIH nocne,n;yromero 
tITeHHH nporpaMMOH SPEX HJIH JII06oii ,n;pyroii nporpaMMOH (Ha ,n;pyroii 
MalllHHe). IlpH tITeHHH ,D;aHHbIX H3 q>aHJia B03MO)KHa HX MO,n;Hq>HK~HH: 
co,n;ep)KHMoe Ka)K,D;Oro 6HHa · MO)KHO YMHO)KHTI, Ha llHCJIO H/HJIH CJIO)KHTI, c 
tIHCJIOM. HanpHMep, MO)KHO Ha6paTh H 3anHCaTI, B q>aHJI cneKTp lllYMOB 
HCllhlThIBaeMoro 061,eKTa; 3aTeM Ha6paTh cneKTp lllYM + CHrHan; ,n;o6aBHTI, 
K Ha6paHHOMy cneKTPY cneKTp H3 q>aHJia, YMHO)KHB ero Ha -1, nonyt1HB 
TaKHM o6pa30M cneKTp (lllyM + CHrHaJI) - lllyM. 

l1MeeTCH B03MO)KHOCTI, OT06pa3HTI, Ha 3KpaHe JII06yro llaCTI, cneKTpa 
(rHCTorpaMMbl) • .IlnH OT06pa,,KeHHOH rHCTOrpaMMbl BblllHCJlHIOTCH H BblBO

,D;HTCH Ha 3KpaH CJie,n;yromHe xapaKTepHCTHKH: 

+ ·= F E :·-,: •.• ·1 . ()(J ·1 ·1- t"e-b-::::•;t :+· 

tH'ff--89 PFEU-1.43 r41-241 2t4-S0 IHT=0.25 DIF=0 HAJ HEW START 
NA»=818 i.n 691 T0TAl.=227706 tnfl=0 ovfl=0 

1227 

613 

0 
0 515 1025 

Scale 1=6.02 11ean=639.00 Si.,gma---220.76 
EXPOSed= Time = 717 sec; Events = 227.706 

1535 
S1J1=227706 

IlpHMep BhI,a;a'IH nporpaMMhI SPEX. 
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- mKana (MaClllTa6 no OCH a6CUHCC) OT06pIDKeHHOH rHCTorpaMMbI; 
- 3HaqeHHe MaKcHMyMa H HOMep 6HHa, ero conep:irou.1.u1ii; 

- cpe,n;Hee 3HaqeHHe; 
- craH.n;aprnoe OTKJIOHeHHe OT cpe,D;Hero; 
- HHTerpan (cyr.iivia 3~aqeHHH BO BCeX 6HHax); 
- BpeMH 3KCn03HUHH (aCTpOHOMmecKoe); 
- KonHqecTBO 3aperHCTpHpOBaHHbIX co6bITHii; 
- KOnHqeCTBO co6bITHH 3a npenenaMH OTo6pa)KeHHOH rHCTOrpaMMbl: 

"cneBa" (underflow) H "cnpaBa" (overflow). 

HanpHMep, ecnH cneKTp HMeeT HeCKOnhKO nHKOB, MO)KHO onpenenHTh MaK
CHMYM, cpe,D;Hee, CTaH,D;aPTHOe OTKJIOHeHHe OT cpe,n;Hero H HHTerpan nnH mo-
6oro nHKa, 3a,n;aB ero rpaHHD;bI. Mo)KHo TaK'.lKe onpenenmL conep'.lKHMoe 

mo6oro 6HHa rHcrorpaMMbI, nepeMein;aH MapKep. 
Ilepen 3anyCKOM Ha6opa ,D;aHHbIX MO)KHO 3a,D;aTh ,D;Hana30H perHCTpa

UHH: MHHHMaJihHOe H MaKCHMaJihHOe 3HaqeHHH, B npenenax KOTOpbIX cqmbl
BaeMblH KO)]; 6yner perHCTpHpOBaTbCH, 3TH 3HaqeHHH MO)KHO 3a,D;aTh mo6bI
MH, o.n;HaKO, B CHnY Toro, ~o CqmbIBaHHe npOHCXO,D;HT 16-6HTHbIMH cnoBa
MH, MaKCHMaJihHbIH Pa3YMHbIH nttana30H perHCTpan;HH - 0 + 65536. 3To co
OTBeTCTByeT 16-6HTHOMY AUil. Pa3pellleHHe no OCH a6cUHCC {lllKaJia) 
oTo6pIDKaeMoii rHCTOrpaMMbl onpenenHeTCH pa3MepoM OCHOBHOro 6ycpepa 
,D;nH npHeMa ,D;aHHblX (2048 32-pa3pH)J.HblX cnoB), KOTOpbIH, B CBOIO oqepe,n;h, 
orpaHHqeH o6neMoM onepaTHBHOH naMHTH ,llBK-2, nocTymoii nonL30BaTe
mo ( OKono 45 K6aiiT nn.11 paaMein;eHHH nporpaMMbl H ,D;aHHbIX). 3TO 03Ha
qaer, ~o MacmTa6 1: 1 6yner B TOM cnyqae, Korna ,n;Hana3oH perHcTpan;HH He 
npeBbllllaeT 2048, HanpHMep: 0 - 2048, HnH 63488-65536, HnH 1375-2371. 

IlporpaMMa SPEX 3anycKaercH KOMaHnoii onepan;HoHHoii cHcTeMbI 
RUN SpEX. IlpH 3TOM c ,n;HcKa cqHTbIBaIOTCH napaMeTpbI, H3MeHHeMbie nonh-
30BaTeneM - cpaiin SPEX.P AR conep'.lKHT 3HaqeHHH napaMeTpOB nocne.n;Hero 
ceaHca pa6oTbI c nporpaMMoiiEcnH 3TOT cpaiin He HaiineH,napaMerpbI nonyqa

IOT 3HaqeHHH no yMonqaHmo, 

Ilonh30BaTenh B3aHMoneiiCTByeT C nporpaMMOH qepro CTarycHyIO CTpo

KY, oTo6pIDKeHHYIO B HH)KHeii qacTH 3KpaHa. 

B CTaTyCHOH CTpoKe OT06pa'.lKaIOTCH TeKyin;ee COCTOHHHe nporpaMMbl H 
B03MO'.lKHbie B ,D;aHHOM COCTOHHHH neiiCTBHH ("MeHIO"). Ilonb30BaTenh Bbl-
6HpaeT To HnH HHoe neiicrBHe, nepeMein;aH eypcop B BH.n;e paMKH co cnoBa 
Ha cnoBo. HHKaKHX "cnpHTaHHbIX" ynpaBnHIOin;HX KnaBHlll, _KOTOpble Heo6-
XO,D;HMO nOMHHTh, HeT, 3a e,D;HHCTBeHHblM HCKnroqeHHeM: MO)KHO npepBaTb 
npon;ecc neqaTaHHH KapTHHKH, Ha'.lKaB KnaBHlllY "Ilpo6en". 

lliecTL cocroHHHH, B KOTOpbIX MO'.lKeT HaxonHTLCH nporpaMMa SPEX, 
H COOTBeTCTBYIO_In;He HM ·craTyCHble CTpOKH BbirnH.n;HT cnenyroIUHM o6pa30M: 
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STOP: run options print save exit time(s) 0 exposed 0 
RUN: live silent dead pause exit time(s) 0 exposed 0 
PAUSE: run marker print save exit time(s) 0 exposed 0 
PRINT: go marker comment printer exit time(s) 0 exposed 0 
SAVE: go marker comment file exit time(s) 0 exposed 0 
OPTIONS: marker data printer camac exit time(s) 0 exposed 0 

B KIDK,D;OM COCTOHHHH B03MO'.lKHl>I nHTh "neiicmHii". HanpHMep, B co
CTOHHHH STOP 3TO - ''run", "options", "print", "save", "exit". KmmHlllH 
"CTpenKa BnpaBo" H "CTpenKa BneBo" nepeMein;aIOT eypcop B BH.n;e paMKH C 
neiicTBHH Ha neiicTBHe. Ha'.lKaTHe KnaBHlllH <CR> (Ha KnaBHarype ,llBK-3 -
KJiaBHllla <BK>) aKTHBHPYeT neiiCTBHe, OTMeqeHHOe KypcopoM. HanpHMep, 
ecnH B cocToHHHH STOP KypcopoM OTMeqeHo neiicraHe ''run" H Ha'.lKaTa 
KJiaBHllla <BK>, nporpaMMa SPEX nepeiiner B COCTOHHHe RUN, TO eCTh 
Ha 3KpaHe noHBHTCH CTaTyCHaH CTpOKa COCTOHHHH RUN H 3anyCTHTCH Ha6op 
,D;aHHbIX. 

,llBa nocne.n;HHX cnoBa .B CTaTyCHOH CTpOKe, o.n;HHaKOBbie nnH BCeX 
cocToHHHH ("time(s)", "exposed"), o6o3HaqaroT He neiicTBHe, a napaMeTpbI, 
IlapaMeTp "time(s)" - 3TO 3a,D;aBaeMoe nonb30BaTeneM BpeMH. 3KCn03HUHH 
(aCTpOHOMmecKoe) B CeKyHnax, B TeqeHHe KOToporo 6yneT llpOHCXO,D;llTb 
Ha6op .n;aHHbIX. IlapaMeTp "exposed" - coo6maeMoe nporpaMMOH KonHqe
CTBO ceKyHn, npomenmee K .n;aHHoMy MOMeHTY. Ha6op ~aHHbIX npeKpf:lIUa
eTCH, Korna 3TH napaMeTpbl CTaHOBHTCH paBHblMH, 

HIDKaTHe KJiaBHlllH "Ilpo6en" B nro6oM COCTOHHHH npHBO,D;HT K TOMy, 
~o BMecTO 3TOH napbl napaMeTpOB BbICBeqHBaeTCH npyraH napa napaMer
poB: · "events", "exposed", HMeIOIUHX aHanorHqffbIH CMbicn, IlapaMeTp 
"events" - 3TO 3a,D;aBaeMoe nonb30BaTeneM KOnHqeCTBO co6bITHH, no ,D;OCTH
'.lKeHHH KoToporo cnenyer npeKpaTHTh Ha6op ,n;aHHbIX. IlapaMerp "exposed"
coo6maeMoe nporpaMMOH KOnHqeCTBO co6bITHH, Ha6paHHblX K ,D;aHHOMy MO
MeHry. 

1-faMeHeHHe (nonL30BaTeneM) napaMerpoB "time(s)" H "events" B03-
MO'.lKHO TOnhKO B COCTOHHHH STOP (Ha'.lKaTh KnaBHlllH C COOTBeTCTBYIOIUHMH 
UH<ppaMH) • IlpoBepKa Ha OKO~aHHe Ha6opa ,D;aHHblX npOH3BO,D;HTCH no TOMY 
napaMerpy, KOTOpbIH HaxO,D;HnCH Ha 3KpaHe B MOMeHT 3anycKa Ha6opa 
,D;aHHbIX (nepexona B COCTOHHHe RUN)' He3aBHCHMO OT Toro, ~o OT06pa'.lKe
HO B ,D;aHHblH MOMeHT. To eCTh BO BpeMH Ha6opa ,D;aHHblX MO)KHO BCerna 
nocMoTpeTh, CKOnbKO npomno BpeMeHH HnH CKOnhKO Ha6paHO co6bITHH Ha 
,D;aHHbIH MOMeHT, 

OllHCaHHe BCex COCTOHHHH H neiiCTBHH npHBeneHO B llpHnO)KeHHH. 
IlporpaMMa HanHCaHa Ha H3bIKe "C" H ycTpOeHa AOCTaTOqffO npOCTO. 

K~oMy "113 llleCTH COCTOHHHH COOTBeTCTBYIOT llleCTh nonnporpaMM, ynpaB
neHHe Ha KOTOpbie nepenaerc.11 B COOTBeTCTBHH co 3HaqeHHeM rno6anbHOH 
nepeMeHHoii "menu_command". 3HaqeHHe 3TOH nepeMeHHoii cooTBeTCTBy-
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er H0Mepy ,u;eHCTBWI, Ha K0T0poe yKa3bIBae-r Kypcop Memo, H M0)Ke'f 6b1Tb 
0,1,2,3 HJIH 4. 3TH weCTb no,u;nporpaMM HMelOT CX0,Il;HYIO CTpyKTypy, K0T0-
prul BblrJIH,JJ;HT CJie,JJ;yIOIUHM o6pa30M: 

{ 

} 

display_menu( menu_nunber); 
I* HapMCOBan. CTpOH}' MeHHI, 

* CDOTBeTC'Tll)'ICIQYIO 

* A,aHHDM}' ,AeAc:TBIIIIO; 

* * menu_ccmnand = 0; 

* * 0-rM?TMTb HypcopoM cnoao 0 
* B CTpOHe·MeHO; 

*' Hhile(U 
{ 

key = reacl_keyboard(); '* ecnM HaJKaTa HnaBMlllo3 "CTpenHa 
* BneBO" MJIM "CTpenHa Bnpaao", TO 
* M:neHMTb :iHa'feHMe menu_cannanct 
* M nepB CC,nl'l, HYJJCDPi 

*' if( key= rn) 
{ 

, } 
} 

switch( menu_ccmnand) 
{ 

case 0: 
I* nepeATM Ha no411porpai,My, 
* COOTBeTCTB)'ICIQYIO ,AeAc:TBIIIIO 0; 

*' break; 
case 1: 

I* nepeATM Ha no411porpai,My, 
* CODTBeTC'Tll)'ICIQYIO AeAc'TDIIIIO 1; 

*' break; 
case 2: 

I* nepeATM Ha no411porpai,t,ty, 
* COOTBeTC'Tll)'ICIQYIO ,AeAc:TBIIIIO 2; 

*' break; 
case 3: 

'* nepeATM Ha no411porpai,t,ty, 
* CODTBeTC'Tll)'ICIQYIO ,AeAc:TBIIIIO 3; 

*' break; 
case 4: 

return; 
break; 

def ail t: break; 
} 
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IlpH 3anycKe nporpaMMbI ynpaaJieHHe nepe,u;ae-rcH no,u;nporpaMMe 

sstop, nepeKJIIOllaTeJib (onepaTop switch) KOTOpOH BbirJIH,JJ;HT TaK: 

switch(menu_crnmancl) 
{ 

case 0: srun () ; break; 
case 1: soptin ( ) ; l:reak; 
case 2: sprint(); break; 
case 3: ssave( ) ; l:reak; 
case 4: squit(); break; 

default: break; 
} 

OCHOBHOH UHKJI nporpaMMbl, TaKHM o6pa30M, BblrJU!WiT 0lleHb npOCTO: 

main()' 
{ 

} 

'* MHMQMaJ1M3MpyHllli3H 'tac:Tb: O~MCTKa sy.epoe, 

* MHMQManM3aQMH nepe-etlllbD< M T. n. 

*' 
hardware= t.est_han::lware(); 

I* npoeept<a HaJ1M~MH annapaTYJ=l>I: 
* rJ:>a.M'leCKOA Kapll,1, 

* K0HTponnepa Kpeli\Ta, 
* snoKa AUn B KpeA°Te; 

*' if ( hardware = OK) 
{ 

} 

'* MHMQManM3aQMH annapaTY?>', 
* rpa•M'IE!Cl<Oro peDIMil ••• 

*' 
rrenu_canmand = 0; 

sstop(); 

IlporpaMMa ,u;oCTaT0'IH0 xopowo CTpyKTypHp0:aaHa. <l>yHKUHH, HMeIO

IUHe KaKyIO-JIH60 cneumfmKy' H30JIHpoBaHbI B 0T,Il;eJibHblX MO,JJ;yJIHX H MOryT 
6bITb JierK0 MO,JJ;HqmQHpOBaHbl. 3To Kacae-rcH B3aHMO,JJ;eHCTBWI C annapa
zypoii KAMAK, pa6oTbI c rpacpH11ecKoii KapToii Kr ,n, Bbtao,u;a H3o6p~eHWI 
Ha 6yMary. Ilo6011HblM pe3yJibTaT0M ,JJ;aHHOH pa60TbI HBJIHe'rCH Ha6op no,u;-
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nporpaMM ,nnJI 06cny:1KHBaHWI KOHTponnepa rpacpWiecKoro .nncnneJI 
(Kr )l) - 3apo,D;hllll rpacpnqeCKOH 6n6JrnoTeKH, 3TO nporpaMMbI pHCOBaHHJI 
TOqKH, qTeHHJI TOqKH, pHCOBaHHJI npJIMOH, pHCOBaHHJI CHMBOJIOB, BhIBO,D;a 
roo6pa:1KeHWI Ha 6yMary. Ilpn peanH3aium BhIBo.na rnCTorpaMMhI Ha 3KpaH 
HCDOJib30BaHbI H,D;eH, npnBe,D;eHHbie B pa6oTe14 

'· Pa3pa60TKa BeJiaCb Ha 
3BM CM-4 no.n ynpaaneHHeM onepau;noHHoii cncTeMbI TSX. Cne,nyer OTMe
THTh, qTO HecMoTpJI Ha TO, qTO nporpaMMa SPEX pa3pa6aThIBanacb .n;JIJI 
KOHKpernoro AUII (EIIA-01<1>), OHa Mo:1Ker 6hITh npnMeHeHa ,nnJI pa60ThI 
c mo6hIM AUII pa3pJI,D;HoCTLro .no 16 6m, KOTOphIH MO:IKHO qJiTaTh cpyHKQneii 
KAMAKF2AO. 

3AKJIIOqEHl1E 

KoHetJHo, no cpaaHeHHIO c 3BM THna IBM PC, CTaBlllHMH oqeHh nony
JIJipHhIMH B 011.HH a nocne.n;HHe ro.n;-.n;Ba, BhitiHCJIHTeJibHhie n rpacpnqecKne 
B03MO:IKHOCTH )lBK BhirJIJI,D;JIT CKpOMHO H, B03MO:IKHO, "HecOBpeMeHHo", 
o.n;HaKo HX BDOJIHe ,D;OCTaTOqffO ,nJIJI no,no6HhIX npHMeHeHHH n . 6hIJIO 6bI He
Pa3YMHO 3THM npeHe6peraTb. KpoMe Toro, ,D;aHHaJI pa3pa60TKa DOKa3hIBaer, 
qTO Ha 3TOH TeXHHKe BDOJIHe.ycnelllHO MoryT 6hITb peaJIH30BaHbI COBpeMeH
Hhie no,D;XO,D;bl H n.nen opraHH3a~H 00Jlb30BaTeJibCKOro HHTepcpeiica H, 
cne,noBaTeJihHO, MOryT 6hITb ,D;OCTHIBYTbl npOCTOTa H y,no6CTBO pa60TbI, 
xapaKTepHbie ,D;JIJI COBpeMeHHhIX nepCOHaJibHbIX 3BM. IlporpaMMa 3Kcnnya
THpyercJI C cpeBpaJIJI 1989 ro.na, H npaKTHKa noKa3hIBaer, qTO OHa BDOJIHe 
y.n;OBJieTBOpJier noTpe6HOCTJIM, B03HHKaID~M B "HaCTOJibHbIX" nccne.no
BaHHJIX. 3aMeTHM TaK:IKe, qTO HCDOJlb30BaHHe JI3hIKa "C" ,nJIJI pa3pa6oTKH 
nporpaMMhI SPEX no3BOJIJieT nepeHeCTH ee Ha .npyryro 3BM (HanpnMep, 
Tuna IBM PC) c ornocnTeJILHO He6onLlllHMH 3aTpaTaMn "pyqfforo Tpy,na". 

Oco6yro npH3HaTeJibHOCTI, XOTeJIOCb 6bI Bl,Ipa3HTb C.H.)lone 3a nonro
Hhie 06cy:1K,neHHJI n no.n.nep:IKKY pa6oThI, a TaK:IKe TepneHne npn oTna.n;Ke 
HaqaJII,HbIX BapHaHTOB nporpaMMbI. 

IIP11JIO)KEHl1E 
0DHCaHHe KOMaH,n nporpaMMhI SPEX 

STOP: 
run, options, print, save - Ilepexo.n B cooTBeTCTByromee cocToJIHne. 
exit - BbIXO)]; H3 nporpaMMbI. 3KpaH oqmQaercJI H DOJIBJIJieTCJI coo6me

HHe: "Exit. Are You SHURE? -". Ha:IKaTne nro6oii KJiaBHlllH, 
OTJIHqffOH OT "y" HJIH "Y", npHBO,D;HT K B03BpaTy B nporpaMMY 
(B coCTomme STOP), B ·npoTHBHOM cnyqae, ec.Jin .n;aHHhie He 6b1-
nn 3aDHcaHhI Ha .nncK, noJIBJIJieTcJI coo6meHne: "Data NOT 
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SAVED! Are You SHURE? -". Ha:IKaTne nro6oii KJiaBHlllH, 
OTJIHqffOH OT "y" HJIH "Y", npHBO,D;HT K B03Bpazy B npo
rpaMMy (B cocToJIHHe STOP), B npoTHBHOM cnyqae ace 
H3MeHJieMLie 00Jlb30BaTeJteM napaMerpbI 3anHCbIBaIOTCJI Ha 
.nncK B <PaHJI SPEX.P AR (MJI cqHThIBaHHJI npn nocne.nyro
meM 3anycKe nporpaMMhI SPEX), n nponcxo.n;HT Bhixo.n B 
onepaQHOHHYIO CHCTeMy. 

RUN : 3anyme11 Ha6op ,D;aHHhIX. 11CTOqffHK .n;aHHhIX (annapaTypa HJIH <t>aHn) 
onpe,nenJiercJI 3HaqeHneM napaMeTpa · "Read data from" 
(cM. oDHCaHHe cocToJIHHJI OPTIONS, ,neiicrBne "data"). 

live - Pe:IKHM pa6oThI, npn KOTopoM Ka:IK,D;hIH cqmaHHhIH Ko.n; 
npHBO)];HT K H3MeHeHHIO rHCTOrpaMMbI (":IKHBaJI" rHCTO
rpaMMa) n napaMerpa "exposed". CKopocTh Ha6opa ,naH
HhIX - 16 co6hITHH B ceKYHAY. 

silent - Pe:IKHM pa60ThI, npn KOTOpOM H3MeHR:eTCJI TOJibKO napa-
Merp "exposed". CKOpOCTb Ha6opa ,D;aHHbIX - 64 co6bITHJI 

B ceKYHAY·. 
dead - Pe:IKHM pa6oThI, npn KOTopoM Ha6op ,naHHhIX HHKaK He 

OTo6pa:1KaeTCJI Ha 3KpaHe. CKopoCTb Ha6opa ,D;aHHbIX ·_ 363 
co6hITWI B ceKYHAY • 

pause - Ilepexo.n B cocToJIHne PA USE. . . 
exit - IlpeKpaTHTb Ha6op ,D;aHHbIX n nepeHTH B COCTOJIHHe STOP. 

PAUSE: Ha6op .n;aHHhIX npnocrnHOBneH. 
run - Bo3o6HOBHTb Ha6op ,D;aHHbIX (B03BpaTHTbCJI B COCTOJIHHe 

RUN). 
marker, print, save - IlepeiiTn B cooTBeTCTByromee cocroJIHHe. 
exit - IlpeKpaTHTL Ha6op .n;aHHhIX (nepeiiTn B coCToJIHne STOP). 

PRINT: KonnpoBaTL 3KpaH Ha neqaTL. 
go - IJeqaTaTh. Ha:1KaTne KJiaBHlllH "npo6en" npephraaer neqaTL. 
marker -YCTaHOBHTh MapKephI. CM'. oDHcaHife cocTOJIHWI OPTIONS. 

.neiicrane marker. 
comment - BBeCTH KOMMeHTapHH - CTpOKY npOH3B0JlbHOro TeKCTa. 

printer 

exit 

B aepXHeii qacrn 3KpaHa Ha.n; rncTorpaMMOH nOJIBJIJier
CJI TeKCTOBhIH Kypcop B an.ne TeMHoro npJIMoyronLHHKa 
pa3MepoM B O,D;HH CHMBOJI. CnMBOJihi BBO,D;JITCJI Ha:IKaTHeM 
cooTBeTCTByromnx KJiaBHlll. Knaanui11 "CTpenKa anpaao", 
"CTpenKa aneBo" nepeMemaroT Kypcop Ha o.n;Hy no3HQHID 
B COOTBeTCTByromeM HanpaaneHHH, Knaanllla <3E> ("3a-
6oii") y,nanJieT CHMBOJI CITeBa ~T ~ypcopa. KnaBHllla 
<BK> - BbIXO,D; H3 pe:IKHMa. ·.. . 

- 113MeHeHHe napaMerpoB neqaTalOIUefo ycTpOHCTBa, CM. 
ODHCaHHe COCTOJIHHJI OPTIONS, neHCTBHe printer • 

- Bh1xo.n a npe,nh1,nymee coCTOJIHHe. 
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SA VE: 3arrn:caTh ,nae:H1,1e B q>awr. 
go - 3anHCbIBaTb. Ihm q>awra onpeneneHo napa~rnrpoM ''read 

marker 

data from" (cM. onncaHHe cocroHHIDI OPTIONS, neH
CTBHe "data" HJIH HH:>Ke - orrncaHHe neHcTBIDI "file"). 
ECJIH q>aHJI C TaKHM HMeHeM y:>Ke cyw;ecrByeT, TO 3KpaH 
Otmm;aeTCH n IlOHBJIHeTCH coo6w;eHHe: "File already 
exists. OVERWRITE?-". Ha:>KaTHe KJiaBHWH "y" HJIH 
"Y" npHBOnHT K yHIBITO:>Kemno cyw;ecrayrow;ero q>awra 
H 3anHCH HOBoro q>aHJia C AaHHbIMH. B npOTHBHOM cnytme 
nponcxonnT B03BpaT B cocroHHHe SA VE, cyw;ecTBytOw;HH 
q>aHJI coxpaHHeTCH, AaHHbie He 3airnCblBalOTCH.11MH q>afura 
MO:>KHO H3MeHHTL H IlOBTOPHTL neHCTBHe. 

-YCTaHOBHTL Mapxep1,1. CM. orrn:crume cocTOHHIDI OPTIONS, 
neHCTBHe marker. 

comment - BBeCTH KOMMeHTapHH - crpoxy npOH3BOJILHOro TeKCTa. 
CM. onHCaHHe coCTOHHIDI PRINT, neHCTBHe comment. 

file - l13MeHHTL HMH q>aHJia nJIH 3arrn:cH/tfl'eHHH AaHHblX, CTa-
TyCHaH CTpoxa HCtle3aeT, nOHBJIHeTCH HMH q>aHJia. Mo:>KHO 
BBeCTH npyroe HMH, CHMBOJlbl BBOAflTCH Ha:>KaTHeM 
cooraeTCTBytOw;HX KJiaBnw; KnaBnwa <3B> ("3a6oH") 
YAaJIHeT CHMBOJI CJieBa OT Kypcopa. KJiaBmna <BK>._ 
BblXOA H3 pe:>KHMa, 

exit - B1,1xon B npeA1,1nyw;ee cocroHHHe. 
OPTIONS: BcnoMoraTeJILHbie neHCTBHH. 

marker -YCTaHOBHTL Mapxepbl. Ha H306pa:>KeHHH rHCTOrpaMMbl 
IlOHBJIHIOTCH TpH MapKepa B BHne BepTHKaJILHblX JIHHHH: 
nBa no KpaHM rHCTOrpaMMbI, onHH (nyHKTHpHaH JIHHHH)
B 6HHe, conep:>Kaw;eM MaKCHMyM. 3TO MapKepHblH xyp
cop, KOTOpblH MO:>KHO nepeMew;aTL KJlaBHWaMH "CTpeJI
Ka BilpaBo", "CTpeJIKa BJieBo" Ha onHH 6HH OTo6pa:>KeH
HOH rHCTOrpaMMbl, KJlaBHWaMH "CTpenKa BBepx", 
"CTpenxa BHH3" - Ha OnHY necHTylO t1aCTL oTo6pa:>KeHHOH 
rHCTorpaMMbl BilpaBo H BJieBo COOTBeTCTBeHHO. B Bepx
HeH tlaCTH 3KpaHa Ha MeCTe CTpOKH KOMMeHTapHH IlOHBJIH
eTCH HaAilHCL: 

MARKER: mmm, N=nnn Left:lll, N=nnn Right:rrr, N=nnn 

r.ne nnn - HOMep 6HHa, B KOTOpOM HaXOAflTCH MapKepHblH 
xypcop, neBbIH Mapxep, npaBbIH Mapxep, mmm, Ill, rrr -
3HatleHIDI, conep:>Kam;HecH B COOTBeTCTBylOw;HX 6HHax. 
IlpH H3MeHeHHH IlOJIO:>KeHHH MapxepoB 3TH tlHCJia H3MeHH-
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lOTCH COOTBeTCTBYlOlll;HM o6pa3oM. JleBbIH n npaBblH Map
Kepbl H3o6pa:>KeHbl no-pa3HOMY - onHH B BHne CilJIOWHOH 
JIHHHH, npyroH - B BHne nyHKTHPHOH JIHHHH. Ha:>KaTHe 
KJiaBHWH "Ilpo6en" Bbl3bIBaeT nepeMelll;eHHe nyHKTHp
Horo Mapxepa Ha TO MecTo, rne HaxonHTcH MapxepHbIH 
Kypcop. IlpH 3TOM nyHKTHpHblH Mapxep CTaHOBHTCH 
CilJIOWHbIM, CilJIOWHOH - nyHKTHpHbIM, TaKHM o6pa30M, 
nepenBHraH MapKepHblH Kypcop,. MO:>KHO OTMeTHTL Jll060H 
yt1aCTOK rHCTorpaMMbl, KOTOpbIH 6yneT paCTHHYT Ha BeCL 
3KpaH. Ha:>KaTHe KJiaBHWH <3B> npHBOAHT K OT06pa:>Ke
HHIO Ha 3KpaIIe Bcero 6yq>epa. KJiaBHWa <BK> - a1,1xon 
H3 pe:>KHMa. rncrorpaMMa nepepncoBbIBaeTc.fI H ace ee 
tlHCJlOBbie xapaKTepHCTHKH nepeCtlHTblBaJOTCH COOTBeT
CTBYlOW:HM o6pa30M, 

- l13MeHHTL YCJIOBHH Ha6opa AaHHbIX. 3KpaH OtlHlll;aeTCH 
n IlOHBJIHeTCH coo6w;eHHe: 

Data options: 
Read data from 
Clear before run 
Data range 
Read coefficient 
Read pedestal 

CAMAC 
YES . 

0-2048 
1.00 
0.00 

Kypcop OTMetlaeT napaMeTp, KOTOpbIH 6yneT H3MeHHTb
CH npH Ha:>KaTHH COOTBeTCTBYlOw;HX KJiaBHW. KJiaBHWH 
"CTpen:xa BBepx", "CTpeJIKa .BHH3" nepeMew;aroT xypcop 
co CTpOKH Ha CTpoxy. 

IlapaMeTp "Read data from" onpenenHeT HCTOtlHHK 
naHHbIX H MO:>KeT npHHHMaTL naa 3Hat1eHHH - "CAMAC" 
(ncTotlHHK AaHHbIX - AU:II) H "file: ,DDn:NNNNNN.TTT" 
(HCTOtlHHK AaHHbIX - q>aHJI c nMeHeM NNNNNN.TTT, 

HaxonHW:HHCH Ha ycTpottCTBe DDn:). KnaBHWa "Ilpo6en" 
QHKJIHtleCKH MeHHeT 3HatleHHe 3Toro napaMeTpa •. EcJIH Te
xyw;ee 3HatleHHe - "q>aHJI", TO HM.fl q>aHJia MO:>KHO H3Me
HHTL, Ha:>KHMaH KJiaBHWH c COOTBeTCTBYlOW:HMH 6yKBaMH, 
KJiaBnwa <3B> ynanHeT CHMBOJI cneBa OT Kypcopa. 
IlporpaMMa IlbITaeTCH cq>opMHpoBaTL OCMbICJieHHOe HMH 
q>aHJia, tlTO 61,1 HH Ha6pan IlOJIL30BaTeJIL. HanpHMep, ecJIH 
IlOJlL30BaTeJIL Ha6pan: 

a 
nporpaMMa Cq>opMHpyeT HM.fl: 

DK:A.DAT 
npH Ha:>KaTHH KJiaBHWH <BK>. 
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printer 

IlapaMerp "Clear before run" onpe,z:,;eru1er, 6y,o;er JIH 
ot1m.uaT1>c11 6yqiep nepe,o; Ha6opoM ,o;aHHbIX, H Mo'1<:er npHHH
MaTb ,o;ea 3HatieHH.fl "YES" H "NO" (,UA H HET coomer
creeHHo). EcnH 3TOT napaMerp HMeer 3Hat1eHHe "NO", 
,o;aHHbie H3 TeKymero HCTOllHHKa ,IJ;aHHbIX 6y,o;YT cyMMHpO
BaTl>C.fl c ,D;aHHbIMH e 6yqiepe. KJiaeHwa "Ilpo6en" UHKJIH
lleCKH MeH.fler 3Hat1eHHe 3Toro napaMerpa. 

IlapaMerp "Data range" onpe,o;en11er ,o;Hana3oH 3Ha
t1eHHH, CllHTbIBaeMbIX C- Al{Il, KOTOpbie 6y.o;yT YllHTbIBaTb
C.fl npH Ha6ope ,IJ;aHHbIX, 3TOT ,o;Hana30H M0'1<HO H3MeHHTh, 
Ha'1<:HMa.fl KJiaBHWH C COOTBeTCTBYIO~MH UHq>paMH. fiapa
Merp HMeeT CMbICJI TOJihKO B CJiyt1ae, Kor.o;a HCTOllHHK ,IJ;aH

HblX - CAMAC. 
IlapaMerp "Read coefficient" onpe,z:,;en11er tIHCJio, Ha 

KOTOpoe 6y,o;er YMH0'1<eHO co,o;ep'1<HMoe Ka'1<,D;Oro 6HHa CllH
TbIBaeMOH H3 q>aHJia rHCTOrpaMMbI, npe)K)J;e tieM OHa 6y,o;er 
noMemea:a e 6yqiep. IlapaMeTp HMeeT CMbICJI TOJibKO 
B cnyqae, Kor,o;a HCTOllHHK ,IJ;aHHbIX - q>aHJI, 

IlapaMerp "Read pedestal" onpe,z:,;en11er tIHCJIO, KO
Topoe 6y,o;er ,o;o6aeneHO K Ka)K,IJ;OMY 6HHy CllHTbIBaeMOH 
rHcrorpaMMb1,· npe)K)J;e t1eM oHa 6y,o;er noMemea:a e 6yqiep. 
IlapaMeTp HMeer CMbICJI TOJibKO B CJI.yt1ae, KOr,o;a HCTOllHHK 
,D;aHHbIX - q>aHJI, 

Bb1xo,o; H3 pe'1<:HMa - Ha'1<aTh KJiaeHwy <BK>. EcnH 
napaMerpbl H3MeH.flJIHCh - Ha)IQ}Tb KJiaBHWy <BK> eme 

pa3 • 
- lliMeHHTh YCJIOBH.fl netiaTH, 3KpaH OllHIUaeTC.fl H no.flBruieT

C.fl coo6mea:He: 

. Printer options: 
Color 
Mode 
Wide . 

•i!, 

High 
Double 

normal 
condensed 
ON 
OFF 
OFF 

Ka)K)J;bIH H3 3THX napaMerpoe M0'1<er npHHHMaTb ,o;ea 
3HalleHH.fl, KOTOpbie H3MeH.fllOTC.fl UHKJIHlleCKH no KJiaBHWe 
"Ilpo6en". Kypcop OTMet1aeT napaMeTp, KOTOpbIH 6y,o;er 
H3MeH.flTbC.fl, KJiaeHWH "CTpeJIKa BHH3" nepeMeIUaIOT Kyp
cop co CTpOKH Ha CTpOKY. 3HatieHH.fl napaMeTpoe HMelOT 
CJieJJ;YIOIUHH CMbICJI: 
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Color: normal - t1epHhie JIHHHH Ha 6enoM q>oHe; 
inversed - 6eJihie JIHHHH Ha qepHOM q>OHe; 

Mode: nor~al - HOpMam,Ha.fl WHpHHa KapTHHKH (1/2 JIH
cra); 
condensed - C'1<aTa.fl KapT.HHKa (1/3 JIHCTa); 

Wide: ON -KapTHHKa pacr.RHyTa no ropH30HTaJIH e 2 pa3a; 
OFF - npeo6pa30BaHHe OTKJIIOtieHo; 

High: ON-KapTHHKa pacr.RHyTa no eepTHKaJIH e 2 pa3a; 
OFF - npeo6pa30BaHHe OTKJIIOtieHo; 

Double: ON - nOBbIWeHHa.fl KOHTpaCTHOCTb (,o;ea npoxo,o;a 

no OAHOH crpoKe); 
OFF - npeo6pa3oeaHHe OTKJIIOtieHo. 

Bee napaMeTpbl MOryT 6bITh H3MeHeHbl He3aBHCHMO ,o;pyr 
OT ,o;pyra. 

- fuMeHHTb HOMep Kpema H n03HUHIO Al{fI B Kpeme. 3KpaH 
OllHIUaeTC.fl H nO.flBJI.fleTC.fl coo6mea:He: 

CAMAC options: 
Crate number 
ADC station 

1(162000) 
16(163000) 

Kypcop OTMet1aeT napaMerp, KOTOpbIH 6y,o;er H3MeH.flThC.fl, 
IlapaMeTp "Crate number" onpe,o;en11er HOMep KOHTponne
pa Kpema (3a,D;aHHbIH nepeMblllKaMH Ha 0,IJ;HOH H3 nnaT 
KOHTPOJIJiepa). ,D;onyCTHMbie 3HalleHH.fl: 0, 1, 2, 3. Ilapa
Merp H3MeH.flefC.fl Ha'1<aTHeM COOTBeTCTByIOIUeH UHq>pbl, 
B cKo6Kax yKa3aH eochMepHtIHbIH a,o;pec. IlapaMerp "ADC 
station" onpe,D;eJI.fleT HOMep CTaHUHH B Kpeme, B KOTOpOH 
HaxO,D;HTC.fl 6JIOK Al{Il. ,D;onyCTHMbie 3HalleHH.fl: OT 1 ,IJ;O 23. 
IlapaMeTp H3MeH.fleTC.fl Ha'1<aTHeM COOTBefCTBYIO~X UHq>p. 
B CK06Kax yKa3aH BOCbMepHllHbIH a,o;pec. 

exit - BbIXO,IJ; B npe,D;bI,D;yIUee COCTO.RHHe. 

JIHTEPA TYPA 
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3. HHTep4>eii:c SM-3 - KAMAK nma K-106A, K-106B. HHcrpyKimJI no o6cny)lumamoo. 

ZZUL Polon Z.R.E. Warszawa. 

4. Zhiltsov V.E. - JINR Report E 10-89-302, Dubna, 1989. 

PyKonHCh nocrynHJia e H3,D;aTeJibCKHH oT.o;en 
30 Ma.fl 1990 ro,o;a. 

13 



)KHJU,UOB B.E . . 

SPEX: ri~rpaMMa perHCTp~ · 
cne~ME!fPH'lecKoA HHq>opM&UHH. 

Pl0-90;369 

. OmtcaH CTeHA H nporpaMMa perHCTp~ cneJCTpoMerpH'leCKOA HHq>op~&UHH SPEX. 
· IlpHBe,o;eaa HHCTPYl<UHR no pa60Te c nporpaMMoA. HeoeyxoAHMoe o6opyAOBIIHHe: 3BM · 
,IlBK-3 (KoHTponnep rpaq>11'1ec1<oro AHcnne11 (Kr.I(), AHCK (MX: HnH DX: HnH RK:), 
ne11aT1UOIUee ycrpoAcrBo Dl00); KOHTPOnnep KpeATa KAMAK THna K106 ·(POLON) HnH 
Kpema BEKTOP rima BYil-06; aHanorO•UH<PPOBOA npeo6p830B&Tenh (AI.UI) 'THna 
BilA-01~ HnH nOA06HhIA; onep~0HHllll CHCTeMa.RTll BepcIDl 4 HnH Bb!We, IlporpaMMa 
C'IHTblBaer HHq>OPMallHIO. c AUil co CKOPOCTblO AO 360 co6LITHH B ceKYHJzy H npe,o;craB• 
JUleT MffHble. Ha 3Kpaae B BHAe rHcrorpaMMhl, Bhl'IHCiuuoTC,11 cpeAffee 3Ha'leHHe H CTaH· . 
AaPTHOe OTKnOHeHHe, a TaK,ire BpeMll 3KCll03HUHH H KOnH'leCTBO C06blTHA. llMeefCR 
B03M0)l(ff0CTb paCTJIHYTb npoH3BOnbHhlA yq&CTOK rHCTOrpaMMbl Ha Bech- 3KpBH, CKOnH• 
pOBaTh 3KpaH Ha. ne11aT1UOIUee . ycrpoACTBO B rpaq>H'lecKOM BHAe, 39.IIHCaTh AaHHhle Ha 

. AHCK, CtmTaTh .. AaffHble C ,l\HCKa, cnO>KHT!, rHcrorpaMMbl, Bhl'lecTh OAffY. rHCTOrpaMMY 
H3 ApyroA, Ha6nIOA&Th, 3a Ha6opoM AIIHHhlX B npouecce 3KCn03HUHH ("llCHBall" rHcro• 
rpaMMa) H T:n. . . . . 

Pa60Ta BblllOnHeHa u Ila6oparopHH CBepXBblCO~ 3Hepr~ owm. 

Coo6IUeHHe O61.e)UIHelUIOro HHCTlfrYTa RAePHLIX Hccne,o;oBIIHHA • .I(y6Ha 1'990 

IlepeBOA aBTOpa .. ' 

Zhiltsov V,E, . . . . . . 
SPEX: The Prograin for Spectrometric Data 
Readout and Processing 

Pl0-90-369 

A setup and pr~gram called SPEX for spe~trometric data readout and processing and · .. 
the program instructions are described. Hardware needed: computer .I(BK-3 (LSl-11) 

. with graphics card. Kr .I( (proprietary),· disk (MX: or DX: or RK:), line printer DlO0; . 
CAMAC crate controller K106 (PO LON) or BEKTOP · crate controller BYil-06; analog 

· to.Digital Controller BilA-01~ or similar; operating system RTll V.4 or higher. The pro
. gram reads ADC data up to 360 events per second and displays information on screen in· 

. • the· form of. histogram;·. Mean _value and' standard deviation are . calculated and exposition 
time and number of events processed are displayed. Possibilities to stzetch any part of the 
histogram to full screen and copy it to. the line printer are provided. Data can be stored 
to. ~k, retrieved from disk. Histograms· can be added or substracted. Data taking process 
can be viewed in "live" mode (''live histogram"), etc. · 
· The investigation has been performed at the Labor~tory of Superhigh Energies, JINR •. 

' : ',' , > '., • • ' • ' i. 
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