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6aAan~H C.r. HAP· PlO - 12582 

K eonpocy HcnonbaoeaHHfl pe*HMa AHanora a cHcTeMax 
MaTeMaTH~eCKO~ 06pa60TKH ¢HnbMOBO~ HH¢OpMa4HH 

npeACTaeneHa CXeMa HCnonb30BaHHR pe*HMa AHanora 4enoseKa C 36M 
Ha pa3nH4H~X 3Tanax pa60T~ CHCTeM~ MaTeMaTH4eCKOH 06pa60TKH ¢HnbMOBOH 
HH¢opMa4HH. CoaAaHH~e AnR aToro AHanoroe~e nporpaMM~ cnymaT AnR opra
HH3a4HH 3$$eKTHBHoro H onepaTHBHOro KOHTponR Ha ecex 3Tanax aHanHaa 
peaynbTaToe H3MepeHHH KaMepH~x $0Torpa~HH, AnA ycTpaHeHHR PY4HOro TPY 
~a Ha aHanH3 H y4eT pe3ynbTaTOB C4eTa nO nporpaMMaM CHCTeM~ o6pa60TKH 
~nR reHepa~HH npHKnaAH~X nporpaMM 3TOH CHCTeM~ H o6y4eHHR nonb30BaTe
neH pa6oTe Ha 36M CAC-6500 H c nporpaMMdMH o6pa60TKH. noKaaaHO, ~TO 
npHMeHeHHe ~HanoroaoH MeTO~HKH 3Ha4HTenbH0 COKpa~aeT CpOKH aHanH3a 
3KcnepHMeHTanbH~x AaHH~x. 

Pa6oTa e~nonHeHa B na6opaTOpHH B~4HCnHTenbHOH TeXHHKH H aBTOMa
TH3a4HH OHRH. 

npenpHHT 06~e~uHeHHO~O HHCTHTYTB ~aepHbJX uccneaoaaHK~. Dy6Ha 1979 

Badalyan S.G. et al. 

On a Dialogue Regime Use in Film Information 
Mathematical Processing Systems 

P10 - 12582 

A scheme of man-machine dialogue regime use on different stages 
of bubble chamber fil~ information mathematical processing is presen
ted. Created for this purpose special interactive programs serve for 
effective and operative control organisation on all stages of bubble 
photographs measurements results analysis,for taking away a manual la
bor for analysis and registration of processing results by means of 
corresponding programs, for generation of app li ed programs from this 
system and for users training to work on the CDC-6500 computer and 
with film information processing programs. It is shown that using of 
a dialogue methodics significantly reduced the experimental data ana
lysis time. 

The inves~igation has been performed at the Laboratory of 
Computing Techniques and Automation, JINR. 

Preprint of the Joint Institute for Nuclear Research . Dubna 1979 

PeMKM ~anora qe~oBeK-3BM HCOO~b3yeTCR B CHCTeMax o6pa6oT

KH ~H~bMOBO~ HH~p~HH B OCHOBHOM ~R opraHH3~K npOCMOTpa H 

o6uepa KSMepHHX ~TOr~H~ Ha no~yaBTOMaTHqeCKKX K3MepHTe~bH~ 

ycTpOACTBBX, npoCMOTpa pe3y~bTaTOB O~H~pOBKH CTepeOCHHMKOB H 

"cnaceHHR" co6blTKA, OTBepraeMblX nporpa.MMaMH reoMeTpHqecKoA pe

KOHCTp~qKK, a TaUe ~R CTa.TI1CTH"48CKOfU aHanH3a 3KCnepKMeHTanbH~ 
~aHHblX7I!. 

llpKNeHeHMe peMHMa ~Hanora 003BORReT OORb30BaTenRM BeCTH pa-

60TJ C COOTBeTCTBJD~H npOrpaMMaMK B peanbHOM BpeMeHH, pe3KO 

COKpaTHTb BpeMR OM~aHHR OTBeTa OT 3BM, RKKBH~pOBaTb ODIH6KH, 

KOTOpble OO~b30BaTenH ~OBORbHO qacTO ~enaDT npH opraHH3a~K cqe

Ta. Bc~e~CTBKe 3TOrO 3HaqHTeRbHO COKp~aDTCR CpOKH aHanH3a 3Kcne

pKNeHTanbHblX ~aHH~ K OOTepK BpeMeHH 3BM. 

8 HaCTO~ee BpeMR B 06De~KHeHHOM HHCTHTJTe ~epHbiX HCcne~o

BaHHA HMeeTCR 6onbWOA KOMnneKC npOCMOTpoBO-H3MepHTenbHHX ycT

poACTB ~R o6pa60TKH ~KnbMOBOA HH~pMa~H, npOK3BO~TenbHOCTb 

KOToporo COCTaBnReT HeCKORbKO COT TblCfiq C06blTHA B ro~. HMe~~HeCR 

Ha 38M OOC-6~ CKCTeMbl nporpauu/2•3/ 003BORRDT BeCTH MaCCO-

B~ 06cqeT pe3ynbTaTOB 06Mepa KaMepHbiX ~TOr~KA CO CKOpOCTb~ 

300-350 co6blTHA s qac. O~aKo scne~CTBHe 6onbmKX 3aTpaT pyqHo

ro Tpy~a Ha aHanH3 pe3yJJbTaToB cqeTa H npose~eHHe paanH'4HOf'o po

~a BCOOMOraTeRbHblX pa60T o6~aR npOH3BO~HTeJJbHOCTb H 3~KTHB

HOCTb BceA CKCTeMbl o6pa60TKH 3Ha4HTeJJbHO na~aeT, H B HTOre CHRb

HO 3aTRPHBaDTCR CpOKH nonyqeHHR pe3yRbTaTOB 3KCnepHMeHTa. 

OcH~eHHe 6aaosblX 3BM OWRH E3CM-6 H ooc-6~ TepMHHanb-

HblMH JCTpOACTBaMH H COOTBeTCTDJD~ MaTeMaTH4eCKHM o6ecne4eHHeM 

fi03BORHRO npKCTynHTb K C03~aHKD CHCTeMN ~HanOrOBbiX nporpaMM, 

npe~a3HaqeHHblX B OCHOBHOM ~nR ycKopeHHR CpOKOB aHaRH3a pe3yRbTa

TOB o6uepa KaMepHblX ~Torpa¢HA H o6e c ne4eHHR mHpOKOMJ Kpyry nonb-
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30BaTeneR B03MO~OCTeR ~fi npOBe~eHHfi 3THX pa60T B HHTepaKTHB
HOM pelltHMe/4/. 

OcHOBH~e Tpe6oBaHHfi K 8Hanoros~ nporpaMMaM, HX HasHalieHKe 
K opraHHsauHn 

Oc~ecTBXeHK~ pa6oT no paapa6oTKe K coa~aHK~ ~Kanoros~ 
nporpaMM ~R CKCTeMH MaTeMaT~eCKOR 06pa60TKK pesyXbTaTOB H3Me
peHKR KB.MepH~ CHKMROB Ha 3BM CIX:- 65CO cnoco6CTB~T CXe~e 

ee oco6eHHOCTH/5 •61: 
I. B cocTaB uaTeMaTKliecKoro o6ecneqeHHR 3TOA 3BM sxo~KT no~

CKCTeua "MHTEPKOM"/7/, KOTOpafi ~aeT B03MOZHOCTb ITOXb30BaTennu, 
pa6oTalOIIlKM 3a TepMKHanaMK, ~puHpOBaTb K pe~aKTKpOBaTb B pezKMe 
peanbHoro BpeMeHH nporpaMMHble !llaAnl:i (a~aqK), o6paaosl:isaTb !llaR
HI:i ~aHH~ Ha ~HcKax K neHTax, nepe~asaTb no,il,roToMeHHI:ie a~aqK 
Ha TpaHCHRqK~ K Bl:iiTOHHeHKe B naKeTHOM KHK HHTepaKTKBHON peZKUax, 
B nocne~eu cnyqae a~aqa s npogecce cqeTa uoaeT o6~aTbCR K 
DOHb30BaTeH~ 3a DOHyqeHHeM ~OITOHHKTeHbHOR K~pMaqHH, onpe~eHRD
~eA xo~ ee pemeHKn,K B!iA&BaTb Ha 3KpaH ~cnRes peayn&TaTI:i cqeTa 
H ~arHOCTHqecKHe nocxaHKa. 

2. Ha no~JI~qeHHI:iX K 3BM MarHKT~ ~cKax MOlleT o~oBpeMeHHo 
XpaHHTbCfi KH~puagKR 06~ o6DeMOM OKOHO 70 MHH,CXOB, OTO IT03BO
HReT XpaHKTb Ha CKCTe~ K liaCT~ ~HCKax BC~ HH~puagHD, Heo6-
XO~KM~ ~R pa60TI:i ~HanorOB~ nporpauu (TeKCT!i, 6K6XKOTeKH K HC
XO~I:ie ~aHHI:ie) B ~l*e nepMaHeHTH~ 4laAnos. 

Mcnonb30BaHHe yae KMe~~cs TeXHKlieCKHX H nporpaMMH~ 
cpe~cTB HaKHa,D,I:isaeT cxe,JzylliiiKe orpaHHqeHHfi Ha ~KanoroBI:ie nporpau-
M~: 

- 06'beM onepaTKBHOA ITaMRTH 3BM COC- 65CO, Tpe6~ACR ,IVIR KX 
pa6oT!i, He ~onzeH npeB!imaTb 24-30 Tl:ic.cxos. llpH1Ieu, qeu ueHbme 
~KHa nporp8MM!i, TeN 6!iCTpee, KaK llpaBKA0 1 OHa 6y~eT Bl:iiTOHHRTbCR. 

- BpeMH , KOTOpoe geHTpaHbHI:iA npogeccop MOllt8T 3aTpaTKTb Ha 
S~aqy B KHTepaKTKBHOM peEKMe, ~OJIZHO 6!iTb He 6oxee 320 C. 

K HacTo~eMy speueHK B OHHH coa~HI:i paanH~e ~anorosl:ie 
nporpaMM!i, npe~a3Ha1IeHHI:ie ~R pa60TI:i B CKCTeUe MaTeMaT~eCKOA 
o6pa60TKK ~KXbMOBOA KH~pMaqKK. llepB~ rpynny COCTaBnmOT~anoro
BI:ie nporpaMMH ~a pemeHHa cne,IJ.YiliiiKX a~ali: 
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- llposepKK pe3yBbTaTOB o6uepa KSMepHHX ~TOr~H~. 
- AHanKsa pe~HbTaToB cqeTa no reoueTp~eCKKM H KKHeuaTK-

qecKKM nporpauKau'~/. 
- CTaTKCTKliecKoro aHanKsa pesynbTaToB 3KcnepKMeHTa. 

BTopan rpynna ~anoros~ nporpauu cnyaKT ~n npocMoTpa K 
pe~aKTKpoBaHHfi illaRBOB C ~a.HHbiMK, HanpKMep, ~fi pe~aKTHpOBaHHfi 
illaRBOB, COAepxSII!KX o6pa3!i KapT OT60pa ~aHH~ Ha HeHT~ cyuuapH~ 
peaynbTaToB. 

3TH ~Be rpynn!i ~anoros~ nporpauu nosBOHRDT opraHHsosaTb 
~KTHBH!iR K onepaTKBHI:iA KOHTpoHb Ha BCeX 3Tanax MaTeMaTKqecKOR 
o6pa60TKK K 3HaliKTeHbHO yYeHbmHTb 3aTpaT!i pyqHOrO Tpy~a Ha pa3-
6op K aHanK3 peayHbTaTOB ClieTa. 

B TpeTb~, nocne~~ rpynny sxo~T ~Kanoros~e nporpaMM!i, 
o6ecne1IK~e cne~Ke soaMo~oCTH: 

- ABTOMaTK3KpoBaHHyD c6opKy (re'eBiqK~) nporpawu, npe~aaHa-
lieHHI:iX ~n uaccosoro o6cqeTa ~aHH~ I • -

- 06yqeHHe noxbaOsaTeneR pa6oTe c nporpauuaMK o6pa60TKK 
~KAbMOBOR KH~puaqHK K onepaQKOHHOR CKCTeMOR 38M. 

- OaHaKouneHKe non&aosaTeneA c KMe~eAcn 6K6nKoTeKoA npo
rpauu o6pa60TKK ~KAbMOBOR ~OpMaqHH K ee B03MOKHOCTfiUK, 

Bee 3TH nporpaMM!i peanK30BaHI:i C yqeTOM Tpe60BaHKR, HaKH~
Bae~ CKCTeMOA "HHTEPKOM", K o6ecneqJ~~BaDT mHpoKOMy Kpyry nOXb30-
BaTexeR B03MOZHOCTb pemaTb CBOK 3~qJII B peanbHOM BpeMeHK. 

llpKHYKnl:i opraHKaaqKH 8Hanorosoro peKHYa 

Ynpo~eHHaR cxeua opraHH3aQHH ~anorosoro pell>~a noKaaaHa 
Ha pHc.I. Ha OCHOBe nonyqeHHoro OT ITOXb30saTena 3~aHKR 3BU npo
H3BO~T Tpe6yeUI:ie ~eACTBKR K B~aeT pe3yHbTaTI:i cqeTa Ha 3KpaH 
~KCnReR, llOHb30BaTeHb npocuaTpKsaeT noxyqeHHI:ie pe3yHbTaT~, BHOCKT 
KOppeKTHBI:i B 3~aHKe, eCHH peayH&TaTI:i ero He YCTpaKBaDT, K CHOBa 
nocl:inaeT ero B MamHHy. EcxK ae nonyqeHHI:iA peayx&TaT ycTpaKBaeT 
ITOHb30BaTeJIR 1 OH opraHH3yeT ero B~aqy Ha neqaTb HHH 3aiTKCb Ha 
~CK KJIH uarHHTHyD H8HTy. 

Ha pKc.2 npe~cTaBReHa cxeua pa60TI:i B ~anorosou peKKMe c 
nporpauuaMH K~TpOHfi pe3yX&TaTOB 06Mepa KawepH!iX CHHMKOB K 3KC
npeCC-aH8JlK3a pe3yHbTaTOB cqeTa. llpH 3TOM ~R COCTaMeHKR B peaK
Me ~anora 3~KR Ha c6opKy HYKHOA nporpaMM!i Me~ 3BU H ITOHb30-
BaTeAeM MoaeT npoHaoATK ~anor TaKoro co~epxaHKR: 
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3A)J,AH!1E 

l13MEPEH!1E 
~a 

AHAJll13 

ru.MYA 

C6opKa pa6oqel1 
nporpaMMo! 

3Tan 2--~ 
3aita3 (!iiiRJIOB c 
~aHHbll.(tol, De pe~ J 
!!le~a,u.a411 ua _ 

~ 
3Tan 3 

3""""~rume napa 
MeTpOBo 06pa-
6oTKa ~8.HHbiX . 
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OUEHKA 

PKc. I 

PKc.2 

YKAiHTE KAMEPY, 
Jli),1I)OOlA 
BliK roo 

)I.AHHliE C KOTOPOA OBPABA'lliBADTCH 
HABEPHTE I 
HAFEPWI'E 2 

Iloc.ne Toro, Kax noJib30BaTeJih Bli6pa.ll KSMepy "JW~a", ea.y 

npe~araeTcn CJie~A B!i6op: 

YKAJniTE HOMEP 3KCIIEPHMEHTA 
3KCIIEFWfEHT 205 
3KCIIEFWmiT 206 
3KCilEPHMEHT 207 

HABEPH'lE I 
HABEPHTE 2 
HAEEPWI'E 3 

H TaR ,!\aJiee o 

TaxRH o6paaoM, ~anor ae~eTCH Ha anonHe noHHTHOY noJib30Ba

TCJIS!ll J!3liKe o ~peKTHBaYK 3TOI'O Jt3liK8. HBJIHIITCH HMOYHH8.1111He-n}-'E!,l\

IU!.C!:lBalltql~e HHCTPYKI.\HK B Bl\,ll.e noaeJIHTeJibHHX npe~oaeHKA, a napa 

MeTpSlm ~JI.I! HHX CJI)'J[8.T TaK H8.3l:lBaeWe "CBCTOBiiC KHOnKH", tlHCJI8.• 

nocpe~CTBOM Bl:l60pa KOTO~ OOJib30B8.TCJib YTOqHHCT CBOe 3~8.HHeo 

11cnOJib30BaHKe ~J! OTBCTOB fiOJib30BaTeJIH "CBCTOB!iX KHOOOK" 

KJIH CXOB "go", " errl " "next" K T o ~o 3HaqKTCJibHO yYCHbmaeT Bepo

RTHOCTb OmK60K npK KX BBO~Co O~oBpeMCHHO 3TO ll03BOJIKJIO npe~

CUOTpeTb B CKCTCMe ~KaJIOI'OB!iX nporpaMY npOCTOA annapaT ~K8f'HOCTH · 

pOBaHK!i OIIJK60!<o 

IlocJie Toro, KB..K nporpal!Ma no a~aHKD noJib30BaTeJI.I! co6paHa n 
OTTpaHC.i1HpOB8Ha, ~HaJIOI'OBBJI npOI'paMMa HallOYHH:leT eyY 0 npOI.\e,D,ype 

aaxa3a ~RJIOB c ~aHH~H H nepe~atm 3aAaqK Ha cqeT, ~aeT Heo6xo

~mme ~x aToro KHCTPYK'~H o 

Ilepe,!\ Haqanow cqeTa B peaKYe p~anora yTOQHRDTcn 3HaqeHKH 

pa3JIHQH!iX KOHCTaHT M napaweTpoB. 

IloCJie 3aaepmeHHH cqeTa no nporpa.MNe pe3yJibTaT!i B~BJOTC.F! Ha. 

3Kp8.li ~HCrL11CJt, H OOJib30BaTeJib HMeC'l' B03YO·iJioCTb B~aTb 3aHHTe

pcCOB8BillH€ ero ~aHH!ie Ha neqaTb HJIH 3anKC8.Tb Ha AKCR HJIH JICHT!i . 

3.n,ecb CJie~e·r OTMCTMTb, T.lTO npM Opi"aHK38.1.\HH AKaJIOl'a yqHTbl· 

BaJICR 1\CJI~ p~ OCHXOJIOI"KqecKKX ~TOpOB, T8.KKX K~~ JtCHOCTb 

n HC,i:i,BYCtlliCJICHHOCl'b C006tqeHKl1 llOJib30B8.TCJIIl, liC'l'KHe pa31>RCHCHK.fl 

o c~eJIIlHJiuX npn BBO,IW owi'!C.i<ax >l npoL\e~ ;IX yt!TpaHenHHo fuec·1'· 

C TCU 3ACCb nOJib30BRTCJID ~A0CT8.BnJ!CTCx B03MO~HOC~b ~poKO~ 

KHll~aTIIBI:I, tiTO ~noco6C'fBYCT CC.3,.1,8Him y Hero 011\YlGCHrlfi aKTKBHOI"O, 

paBHOUpaBHOI'O naprHepcTBa, a He· CJienoro KCfiOJIHeHKH "BOJIK" 3m£. 
B npol\ecce ~aJJorao 

OrpyttTypKo AKaJIOroBI:le nporpaYMI:l opra.HK30B8.Hii TaKKY o6paaou, 
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tlTO IT03BOnRDT nerKOpacmHpHTb C~py HX ~YHKQHOHHpOBaHHH 3a CtleT 
BBe~eHHH HOBYX ~peKTHB. 

38.KJIIltleHHe 

B Ta6nH~e I npHBe~eHH ycpe~eHHHe aKcnnyaTaqwoHHue xapaxTe
pHCTHKH ynOMHHYTYX BHme ~anOI'OBYX nporpaux pa3nKQHHX THITOB. 

THn 
~HMOI'OBOA 
nporpBJOI!l 

Heo6xo~ 
onepaTHBHM 

niU&HTb 

fiporpaMM!i KOHT-
ponH H3MepeHKA 20-29 TliC 

llporpaaow 3KC-
24-30 TliiC npecc-aHanHaa 

ABTOMaTH3HposaH-
Hasr c6opRa npo-

- I9 TliiC I'paMW 

06yq8.1l111He npo-
~ IO TliiC I'paMMH 

Ta6nH~a I. 
BpeWH BpeWH 

~eHTpMbH. ~eHTpMbH, 
npo~eccopa npo~eccopa 

,IVIH C03~a- ,JVIH aHanH
HHH pa6o- aa 1000 
tlero sapH- co6HTHA 
aHTa npo-
rpaaow 

20-?0 c 250-2000c 

- I8 c 20 c 

-? c -

-2 c -

BpeWH 
pa60T!i aa 
T8pMHHMOM 
C npOCMOTpoM 
peayn&TaTOB 

cqeTa 

-I qac 

I?-20 MHH 

....._ I2 IIKH 

-II MKH 

B tlaCTHOCTH, 3~eCb XOpomo BH~HO, HaCKOnbKO COKPftlll&eTCH, no 
CpaBHeHK~ C pa60TOA B naKeTHOM pezHMe, BpeMH OE~SHKH peayn&Ta
TOB CtleTa, tlTO Hap~ C ~YI'HYH ~OCTOHHCTBSMH ~anOI'OBOA MeTOAHKK 
o6ecnetlHBaeT mHpOKOe ee BHe~eHKe B CHCTeyY MaTeMaTKtleCKOA o6pa-
60TKH ~Kn&aaosoA H~puaqHK B OHHH. 
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