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0CH~6HH6 Ha6opaTOPHH B~qHcnRTen»HO~ T6XHHKH H aBTOYaTHSaUHH 
QMUUi B~COKOnpOH3BO,llRTen»HWnl SBTOYaTaYH /I-3/ ',llnfl o6uepa KBJiepHbllC 
~OTOrp~H~ npHBeno K cy~eCTB6HHOYy nOBNm6HHKl YO~OCTH U6HTpa 06pa-
60TKH ~HmiiYOBOft HHIJIOpYauHHo , . 

SHatU1Ten»Hoe yBenuqeHirle tmcna HaMepi'leubllC co6uTHR noTpe6oBMO 
noBNmeHHH ypoBHH aBTOYaTHaauuu npouecca aHMHaa ,llaHHbllC xaMepe
HHR H, B nepByro oqepe,J:t», coKp~eHHH aaTpaT pyqHoro Tpy,J:ta Ha paa6op 
H aHMHa · peayn»TaTOB · cqeTa. B ~ CBHBH · c a THY 6imH HaqaTu pa6oTH no 
C03,llaHHKl aBTOYSTHaHpOBaHHbllC CMCT6Y YaTeYaTHtl6CKOit o6pa60TKH ~Hn»Yo
BOit HH~opuauHH, B KOTOPbllC ocHOBHaa pa6oTa no aHMHay peayJILTaTOB 
BJiqHcneHHft H B6,lt6HHKl 11apXHBa11 SKCnepHY6HTa iipOH3llO,ltHTCH C nOYO~Kl 

; 

cneuHM»HbllC nporpauu. . 
HaCTOIIIJI66 C0061J16HH6 noCBHuieHO 061J16MY OnHCaHHKl TaKOit CHCT6Y~ 

,ltnfl O,ltHOY6TPOB01i lB:H;LtKOBO,ltOpO;LtHOit nyalipLKOBOit KaYep~ .Q!.Ulil / 4/ 1 5KCnO
HHpy_eMOiit B nyqKe fl,ltSp renHH (.J,p -aKcnepHY6HT). 

§ r. MeTOAHKa o6pa60TKH WHn»YOBOit HHWOpYayHH 

OpraHHaauHa npouecca o6pa60TKH ~Hn»YOBOiit HHWOPYSUHH B ~P ~aKcne
pRYeHTe noKaaaHa Ha pHCo I • 

Ha no,J:trOTOBHTenLHOM aTane OT6HparoTca woTonneHKH, KOTopue 6y,JtyT 
o6pa6aTWlanca B OlilHvl, H cocTaBnaeTCII BpeueHHiiA KaT an or. . 

. HaaHaqeHHe KaTanora - WHKcHpoBaTL peaynLTaTu npoxOZ,J:teHHH Kal,llo
ro o6pa6aTJiBaeuoro co6~THH qepea paanHqH~e aTanu npouecca aHanHaa, 
HaqHHaH C npOCJ.!OTpa H KOHqaH aanHCLKl Ha H6HT1i cyyyapi-mx peaynL!rElTOB 
(HCP). . . 

06pa6oTKa ,ltaHHHX, KaK o6~~o, HatU1HaeTCH c npocYoTpa woTonneHoK, . 
B xo,Jte KOToporo HaxO,ltHTCH CTepeoKa,J:tPii c·uccn~,llyeY~YH co6uTHHYH, Pe~ 
ayn»TaT~ npOCYOTpa ~HKCHpyiOTCH Ha Cll6UHMLHbllC 6naHKSX 1 a aaTeY nepe
HOCHTCH Ha nep~oKapTu ,J:tnH nocne,Jtyro~ero BBO,lta B 3BM x aH~aa. 



r---1 

ITocne aaBepmemlli npocuoTpa u cocTaBneHI1H noimoro cn'»cKa Bcex 
H!lil.neHHUX coc5UT11ll BpeueHHb11 KaTanor npeoc5paayeTCH B nocToHHHI:lll. 

li!auepeHliH (j)OTOllll6HOK npOHBBO)!HTCli Ha CKaHHPYD!!l6M aBTOYaTe Tl1na 
HPD 11 nonyaBTOYaTax /S/. PeaynbTaTu cltrunipOBaHl1H cTepeocHI1YKOB oc5-
pac5aT!lllaJOTCH no COOTB6TCTBYIO!!l6li . uenoqlte nporpaMM 11 aanHCblllaJOTCH Ha 
YarHI1THI:l6 1I6HTI:l B (j)OpMe HZGEOM -M8CCI1BOB /G7~ B CBH311. C T6M 1 qTo 
np11 ll3116p6Hl1ll C06l:lTllll Ha ll01IYaBTOMaTax He npe,llyCYOTpeHa YapKHpOBKa 
Oc5YepH6YI:lX 3J16M6HTOB 6yKB6HHO-UH(j)pOBI:lMl1 Cl1MB01IaUI1 1 .HeOc5XO,lll1!.1l:lMI1 ,ll1IH 
11X Oll03H8BaHl1H reoueTpHqeCKllYU nporpal.tMBMH CI1CTeU1:1 11r11,llpa11

1 3TI1 ,llaH
Hl:le o6pac5aTI:1BaiOTCH nporpaMMOlt TINPUT / 7/. TaKI1M.Oc5paaou, Ha BXO,ll 
CHCTeMbl llOCTynaeT 11H(j)OpMBUI111 Ha YarHI1TH!DC 1I6HTax B CTaH,llapTHO!l (j)op
Me ( HZGEOM•I11II1 PRGEOM . -JJBCCI1Bbl) • 

~Ii!J!opuauna c .MarHHTHI:lX neaT KormpyeTca aa uarHHTHDI!t .lli:1CK, a B 
KaTaJIOre·ipi1KC1:1pyJOTCH llOCTYlli1Bml:1e COCSI:lT1:111l1 Tl1ll 113Yepi1Te1IbHOrO np1:1-
c5opa. · . . . 

Oni:lT pac5oTu c uarHHTHI:lMI:1 naHT!iJ41:1 aa 9BM. coc-6soo noKaaan, 'ITO 
cql1TI:IBaHI:1e ncxo.nHux .naaawc uenecooc5paaHo npoBO.lli1T:L c .lli1CKa 1:1 aa Hero 
iKe 3~Cb!Ba.T~ . llJXlMeJKyTO'IHUe peayJihTaTI:l C'IeTa B qopMe nepr.18.HeHTHI:lX ipa.ii
JIOB/B •llil: BaKJIIO'lliTeJibHOM 3Tane 3TH <lJaH.7m 06r.e.n;ID1HJOTC.il B O.D;IIH,KOTOpllll 
KonnpyeTCH Ha MarHRTHYID jeHTY~AHH oc5ecne'IeHHH coxpaHHOCTH TIOJIY'IeHHI:lX . . . . . . - . 
peayJibTaTOB .nenaeTCli KOllllH 1I6HTI:1, a BaTeY yal:1qTQlli:8JOTCH yae He Hylli:-
Hl:l6 .c5onee (j)allnu. 

]lna Toro, qToc51:1 nadelltaT:& noTepb BpeueHI:1 aa aHanl:1a .naHHux, co
.neplll:a!!li:1X c50J1bmOe KOJ1H'I6CTBO OmH60K, B CI:1CT6Y6 HY6eTC.fi Cll6UllaJibHI:Ill 
TiaK6T nporpauu/9/, llOBBOJIIIIO!llllll U6H010 H6dOJlbWI:1X aaTpaT·Bp61.16Hll 9BM 
npoBepan.KaqecTBO nocTynaiOil!Bll nHiJiopuaunn. ITporpauuu naKeTa npe.nHa
anaqeHu ,llJI!IBI:lql:1cneHI1!1 norpemHOCTelt l131.16p6HI:1H 3Jleloi6HTOB COc5UTI1it Ha 
CTepeocHm.max' 0U6HKI1. qi1CJia xopomo IIISYepeHHI:lX coc51:1T1:1ll ll T .n. Peaynb
TaTI:l llpOB6pKI1 Bl:l.llaiOTCH Ha neqaTbol:1llOCJ16 HX aHaJII13a YaCOl1B l13lol6p6H
HUX C06UT11ll TIOCTynaeT Ha.,llaJibH6llmyiO odpadOTKY J1l160 dpaKy6TCHtl1 TOr,lla 
(j)OTOTIJI6HKI:1 HaripaBJIHIOTCH Ha llOBTOpHU6 l13YepeHR!Io 

BOCCTaHOBJI6HI16 npOCTpaHCTB6HHOit KapTHHI:l HBY6p6HHUX COCiHT11ll H 
RX KHHelolaTJ4qecKaHH,ll6HTl1ifll1KaUl111 npoi43BO,ll!ITC!I C TIOLIOJIU>Jl nporp3.l!MU 
rEOK~/8/. c TIOMOIIU>IO 3TO!l nporpaMloiU ocymecTii.IuleTCH TaKilte npe,nBapHTeJib
HHii OTCiop peayJibTaTOB C1l6Ta, .B xo.ne KOTOporo 148. ~aJibHellmero paCCYOT- . 
peHH!I 14CKJ110qaiOTC!I Co6UTI4H, H6 y~OBJ16TBOpHIOil!l46 Sa,llaHHUM.KpHT6pi1HY OT~ 

Ciopa.HCJie,IJ;CTBl!e 3TOrO oc5ieM TIOCTYflaJOII1eii HHclJopMaiJ;IDI COKpamaeTCH B ::!-3 pa
aa~ . .Lf.7m Bl:ldopa .n;aHHI:lX. Ha JICP nporpaMMB. I'EOIDlli :Bu.naeT · cne:u;Ua.JI])HI:le KapTu 
OT60pa ,n;jm Kru!'.,IJ;OH H3 rmiOT63 t npome,nme:ii npeinapiiTWtrne HCTII:lTaHWle OTH 
KapTI:l BI:UI;ru<lTC.il·Ha K~ <PliTIIpOBaHHyio rmiOTeay,T.e.Tor,n;a,Kor.n;a B 0001:1-' 
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Tmi JIHc50 HeT He:iiTpaJ.Il>H!DC 'IJaCTIII.J; 

!4C-fitl , nnc5o ecu o;zu~a 

11c-fitl • Coc5l:lTHSI c .nByua 
HliR 60libWRM qRCJIOY H6llTpaJibHIDC 
qaCTHU OTHOCHTCH K KJiaccy He
(j)HTHpOBaHHUX. ]lJIH HHX Ha Kallt
,ll06 C06l:lTH6 Bl:l.lla6TCH O,llHa Kap
TB OT60pa. C TIOMOmPD STHX KapT 
H6(j)HTHpOBaHHI:l6 C06UTHH Bl:lc5Hpa
DTCH R3 peayJibTaTOB C'I6Ta TIO 

. nporpauue rEOKilli. Ha K.allt.llYD He
(j)HTHPOBaHHYD rHTIOTeay C TIOIIOmPKi 
cneunanbHoro Bap»aHTa nporpauuu 

SLICE (j)opimpyiOTCH HOBI:l6 Kap
Tl:l OTCSopa ( . trace -KapTu) • Ha 
HHX .nna Kallt.non .rnnoTeau yKaal:l7 

PRC. 1 BBDTCH aHaqeHRH uacc BC6X BTO
pH~l:lX qaCTHU C06l:lTRH •. 

~TO KacaeTCH aac5paKOBaHHI:lX nporpaYYOll C06l:lTHlt, TO Ha ~Bllt,ll06 .HB 

HRX Bl:l.l!B6TCH KapTa nepeuepa, Ha KOTOpOll Hapa.ny ~ HOMepOM C06l:lTHH 
yKaauBaeTca KO.ll oc5aapylll:eHHoll omnc5K». 

]lJIH npoBepKH ,llOCTOB6pHOCTH nonyqaeMI:lX ,llaHH!DC HU66TCH Cll6UHaJib
Hl:lit naKeT nporpaYII '.llll!l aKcnpecc-aHaJIRaa peayllbTaTOB peKOHCTpyKUHH H 
H,ll6HT11(j)I1KBUI111 710/ • · · . . · · • 

Ha116onee Tpy.noeMK11M c ToqKI1 apeHI1H aaTpaT pyqaoro Tpy.na HBJIHeT
ca npouecc 11,ll6HT11(j)11KBU1111 C06l:lT11ll. 9TO CBHBaHO C T611 1 qTO KI1H6MBTI1qe
CKaH 11.ll6HTI1(j)I1KaUHH .naeT, KaK npaB11no, aeo.naoaaaqault peaynhTaT. IToaTo
MY .nna·BI:l.lleneHI1H aa116onee BepoHTHI:lX rnnoTea np»xo.n»TCH npi1BJieKaTb 
,ll0llOJIHI1T6JlbHI:l6 Kpi1T6pl111 11J111 yllteCTOqaTb T6 1 KOTOpue yllte 11Cll0Jlb30Ba
JII1Cb nporpauuolt rEOKv!H. B pa.ne cnyqaeB y.naeTca 11.ll6HTI1iJ)»UI1POBan co
c5uTI1R, CpaBHI1BaH Hac5JIIO,llaeuyD Ha CHHMKax 110HI1BaUHil C lll:lqRCJI6HHOll. 

vlc:ico.nHI:lllri .naHHb!Lni .nna ~opul1pOBaHHH 1l6HT cyuuapHI:lX peaynbTaTOB 
HBJIHIOTCH B!DCO,llHO!t taltn nporpaMYI:l rEOK~H H KapTI:l OT60pa, yKaBI:lBaiO~e 

nporpauYe SLICE I I/ rnnoTeau, KOTopue HylltHO nepen11imBan. B xo.ne 
(j)OpM11pOB8HHH nCP npOHBBO,lli1TCH BJ:lql1cneHI16 pa,lla ,llOllOJIHI1T6JlbHIDC B6J111qRH. 

TaKOBa B Oc5!lli1X 'I6pTax Y6TO,llHKa oCSpac50TKI1 ,llaHHI:lX J_ P -:lKcnepHY6HTa. 

§ 2. YaTeYaTl1qecKoe o6ecneqeane cHcTeMu oc5pa60TK~AaHHUX 
J, p - SKCnep14Y6HTa , 

MaTeuaTI1qecKoe oc5ecneqeHue CRCTeuu o6paCioTKI4 ,llaHHUX ..L/-aKcne
PI1M6HTa Ha 9BM CDC-6500 COCTOl1T HB CJie,llyiD~I:1X aneMeHTOB/7-!2 : . 

3 



- ITaKe~a nporpawu ~na coa~aHHB, Be~eHHH H~o6HoBneHHH Ka~anora o6pa-. 
·. 6a~Wla6MI>IX Co61i!~H~. 

- ilporpaYY!I! oopa60~KH p~aynb~aTOB npOCMOTpa • 

. - llaKeTa nporpawu ~na npoBepKH peaynbTaToB HauepeHHI KawepHI>IX woTo
rp~HLl. 

- llporpauu!l! npeoopaaOBaHHH peaynbTaToB 06wepa CTepeocHHYKOB·Ha no
ny8BTouaT~ OMHM BO BXO~Hoil wopwaT reoueTpHqecKoil nporpaYY!I! 
(TINPUT) • ~TO KaCa6TCH nporpauu npe~BapHT6llbHOil 06pa60TKH peaynb

TaTOB CKaHHpOBaHHH CTepeOCHHYKOB Ha HPD 1 TO OHH HBllHIOTCH O~HHY 
H3 3H6Y6¥TOB STOLl HSM6pHT6HbHOL1 CHCT6Mii! H noaTOYy B ~aHHOil paoOT6 
He paccuaTpHBaiOTca. 

- llporpauuu peKOHCTpyK~HH H H~6HTHWHKa~HH C06UTHL1 (rEOKMH). 

- llaKeTa nporpauu -~na aKcnpecc-aHanHaa peaynbTaTOB peKOHCTPYK~HH H 
H~6HTHWHK~IU1 C06UT.Htt. 

- ilporpaYM!I! WOPYHpOBaHHH ll6HT cyuuapH!JIX peayn~TaTOB. 

- llporpauu uo~enHpOBaHHH paanHqa!JIX aTanoB KauepHoro aKcnepHueHTa. 

- llporpaYY!I! CpaBH6HHH peayUTaTOB ~BYX H63aBHCHYI>IX HBY6p6HHL1 O~HHX 
n Tex xe co6uTH~, odcqn~aHHI>IX no nporpauue rEOKMH. 

- ilporpauy ~Hfi paoO~Ii! 0 nepUaH6HTH!I!Yll wa~llaYll Ha ~HCK6 1 KOllllpOBaHHH 
~annoB Ha neH~Ii! H T.n. 

PaccuaTpHJ!aeuaa cncTeua Jla~euaTHqecKoro · ooecneqeHHH ol.' p -aKcne.
PHYeHTa HBHH6TCH O~HOI HB qacTeil HM610~6rOCH B OMHM OOlllHPHOro KOMnneK-
ca nporpauu o6pa60TKH wwnbUOBOLl HH~opu~HH /!3/ •· · 

STOT KOYnneKC COC~OHT B OCHOBHOY liB npHKH~HNX nporpauy CHCT6Uii! 
"rH~pa" H opraHHaoBaH cne~y10~11 o6paaou (cu. pHc•2). 

Eason nporpauuHoro KounneKca HBJIHIOTCH TeKCT!I! ocHOBHI>IX 11o~ynea ·. . 
reOM6TpHH 1 KHH6Ya~HKH 1 pe~aK~Opa C~P,YK~yp ~aHHNX H fiaKe~a YO~enHpo-. 
BaHHH CHC~6Uii! 11rH.ztpa 11 ./!4/. . - · 

· Bee_ HaYeHeHHH H ~:ononHeHHli K ireKcTau 6aaoBI>IX · PAM ~annoB, 
BKn!OqaH HO~Ue YO~ynH, KO~Opli!e yqHTWlaiO~ cne~H~HqecKHe OCo66HHOCTH 
M6TpOBO!i Kauepu H J,p-3KCnepHII6HTa,TaKZe O~OPYll6HH B BH~e cne~Hanb
HI>IX PAM ~attnOB 1 nonyqHBillHX .B HHTepaType HaSBaHlle PAM ~OB 
nonbaoBaTena. 

CoopKa T6KCTOB nporpauu B wopue,npHrO~HOlt ~nfi TpaHcnH~HH,npo
H3BO~HTCH 0 nOJIOIIlb!O nporpaYM!I! YPATCHY. 

JlnH o6ecneqemtH nOHb30BaTemru B03MOXHOCTR CaYOCTOHT6llbHO nony
qau Tpe6yiO~necH nporpawuu H BeCTHno HHII oocqeT ~aHHI>IX coa~aHa cne
~HMbHaH CHCT6Ya. reHep~HH/!5/ 1 3~aHHli KOTOpOlt COCTaBllHIOTCH Ha cne
~llMH3HPOBaHHOM BXO~HOM H3!1!Ke. 
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llpHKn~H!I!e nporpauuu 

CHCTeYa reHep~HH 

PAM ~aiinbl nOHb30BaT6HH 

EaaoB!I!e PM1 ~aJtnu 

PHc. 2 

TaKaH opraHH3a~HH CllCT6Mii! noaBOHH6T ~OCTaToqHo npOC~O B6CTH' KaK 
OOM6H nporpauMaYH Mellt~Y BC6J.HI yqaCTHHKaMH COTPY.ztHliqecTBa1 TaK H pa
OOT!I! no HX paaBHTHIO H ycoBepmeHCTBOBaHHIO H600llbWllMl<l Cli1naYU 1 3KOHOM
HO >ICnonbaoBaTb pecypcu BHemHeit naMHTH SBM . coc-Gsoo H o6ecneqHBaeT 
mHpOKOYy Kpyry UOHb30BaTeneit ,liOCTyn K llMBIOIIlllMCH nporpauuau. 

WcnonbaOBaHHe c~euHoro ~ncKoBoro naKeTa ~nH xpaHeHHH ncxo~Hux 
~aHHHX H peaynbTaToB cqeTa noaBonHno npaKTHqecKn ycTpaHHTb no~epH 
BpeueHn SBMn o6ecnequu aclJweKTHBHoe _HcnonbaoBaHne ee ~eHTpanbHNX 
npo~eccopoB. 

llocKonbKY qacu aneueHTOB cncTeMh! ouna onucaHa B npe.ztu~yn!nx 
pa6oTax, TO ~anee 6y~yT paccuoTpeHh! npnH~Hnu opraHna~un KaTanora,· · 
nporpauua o6pa60~Kl1 peaynbTSTOB npOCMOTpa ll no_itcncTeMa uo,zlenupOBaHUH. 

§ 3. ITpnHgunu nocTpoeHnH KaTanora o6pa6aTuBaeuux co6!1!Tlllt 

KaT an or 06pa6aTUBa6MWC COO!I!~llti . HBJIHBTCH OCHOBH!I!Y opraHll3YI011lllM 
3ll6Yt:lHTOM CllCT6LIH. B Hell WllKCnpy!O~~H peaynuaTU npOXOlK,li6Hrlll KaJK,liHM 
co6!1!THeu cne.ztYIOIIlllX aTanoB npo~ecca o6pa6oTKn: 

- IlpOCYOTp. 
- MawepeHuH. 
- OdcqeT no nporpauue rEOKllH. 
- ilepe.ztaqa coo~nn Ha noBTopH!I!e nawepeHuH. 
- 3anHCb Ha lCP. 

ilOCKOllbKY HaaHaqeHU6 Ka~anora- xpciHRTh H HaxannHBaTh HH~~ 
o cTaTyce KaZ,lloro o6pa6aTWlaeworo co6!1!TUH~ 'To' OH opraHuaoBBH B Bn~e 
nepUaH6HTHOrO waJtna ll aanncaH Ha 0~6MaHlt ,liHCKOB!I!lt naKeT I B~6ll6HH~i!L1 
~llli xpaH6HHH H 3afiHCH HH!lJOpY~HH ,nOJiy1!B.eMOii: B o(p-aKcnepnMeHTe. · 
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nna e6ecne"'eHHfi ~HHHYanLHNX aaTpaT :ape~eHH SBM Ha pa6eTy c 3TH~ 
~annou ea epraunao:aaa :a :aH~e nepuaueaTaere-~anna npa~oro ~ocTyna, :a 
KOTepOM C06HTHfi rpynn»pyiDTCfi flO HOYep~ ~OTenneHeK. ITpH"'6Y ~nfi Co6N
THn C e~Hott ~eTenneHKH eTBO~HTCfi O~HH peKOp~ ~aMna. TaKaH epraunaa
~Hfi o6ecneqn:aaeT 6HCTpHn flOHCK HCKeMHX C06HTHn. TaK

1 
HanpHMep, Bpe~a, 

KOTepoe TpaTHTCH SBM aa aaxo~eHHe o~aere co6HTHa,:a c~o~ ae6naronpH-
_fiTHeu cnyqae COCTaBnHeT eKOHO 0,0! C. 

Opraunaa~Ha KaTanor.a a a ~HoKe, npe~aaaaaqeaaeu ~na xpaueaHa Hc
xe~HHX ~aHHHX » npo~exyToqagx peaynLTaTe:a C"'eTa, He noa:aonnna a~ 
npHY6HHTb TP~HI{HOHHYID CHCT6YY THna - INDEX 1 B KOTOpOiit ~nfi XpaHeHHfi 
HH~OpY~HH 0 CTaTyce K~OrO C06HTHH Tpe6yeTCfi HBCKOHLKO ~BCHTKOB 
cno:a II61. -

B Haruey cnyqae Ha K~ee C06HTHB B KaTanore OTBO~HTCH TpH CHOBa, 
B KOTepHX CO~epXHTCfi-CHB~yiD~aH HH~ep~a~Hfi: 
I-e cno:ao: HeMep co6HTnH. 
2-e cno:ao: TOUOHOrRff Co6HTHH 1 MBTKa H KOOP~HH8TU rnaBHOiit :aepmHHH

1 
3-e cno:sq_;__ Teicylltee COCTOHHHB C06HTHH ( CT8TYCHOe cne:so) • 

Heuep 006HTHH :BKml"'86T B C86H HOYep pyneaa ~eTonneHKH (NROLL), 
HOYep CTBpeeK~pa Ha nneHKB (NFRAME) R He~ep ce6HTHH H8 CTBPBOK~
pe (IVXN) H :Biii"'HCnHeTCH flO CHe~yiD~6H WOPMyne: 

NROLL x 1~5 + NFRAME ~ 10'+ IVXN 
Ceiepia~aaca :so :BTopou cno:ae 

o6paae~: 

TeUOHOrRff ce6HTHH, 

HH~OPM~HH ynaKe:saua CHB~YID~HM 

I-6 paspa~~~~= 
7-I~ paapH~H: MeTKa rHa:BHett :BBpmHHH Co6HTHH HHH ere nep~KO:Sbltt He- ' 

Yep aa CTepeoK~pe, 
!3-59 paapH~bl eTBB~BHH-~HH aanHCH• Keop~HH8T rHa:BHett :BepmHHbl ce6b!THH. 

' -

TeKy~ee ceoToaaae co6b!THH WRKCHpyeTca :a cTaTyCHblX paap~ax 
TpeT:Lero CJIOBa~HHcpopMaiJ;M e HaSHa"'emm: KOTOpHX llpHBe,D;eHa B Ta6JI. I. 

Coa~auae a':ae~eHHe KaTanora o6pa6aTHBaeMIDC oo6HTHtt ripoaa:ao~HT ... 
en o nouo~LID one~»anLaoro naKeTa nporp~~, npe~uaaHa"'eHHIDC ~na peme-
HHH cne~YHllil11X a~a11: · · 

- Cea~aHHH KaTanora. 
- SanonaeHHH KaTanora Hawopu~aen. 
- BH"'epKHBaHHH "nHmHHX" oe6HT»tt. 
- C6pooa ~anna aa HBHTY 11 ere noCJI~ero BoooTaHOBHeHRH aa ~CKe. 
- B~alJ:H Ha nelJ:aTL 06!1lett_oTaTHOTHKH e6pa6aTHBaeuHX oo6HTHtt. 
-:il6"'8TH OUHOKa nepeuepHBIIIIIX Ce6HTI1Ro 

-- ITeqaTH xe~o:s oma6oK~HH nepe~epaeYHX oe6b!T»R. 
- ITe~aTa naonopTe:s ~oTonneaeK. 
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II'! paapa~a* 

I 
2 
3 
5 
6 
7 
8 
9 

IO 
II 
I2 
I3 
I4 
IS 
I6 

. I? 
IS 
I9 
20 
2I 
22 
23 
24 

3!-40 
4!-50 
SI-60 _ 

Ta6n11~a I 

XpaHHMHn_ peaynLTaT 

ITep:sHn npocuoTp 
BTepon npeoYeTp 
TpeTHit npeouoTp 
Mia11epeao aa HPo 
Mlawepeao aa nonyaBTOIIaTax 
Mla11epeao aa CH 
ITep:soe HauepeaHe 
BTopee HSII6p6HI18 
TpeT:Le_HaYepeaHe 
PeayHLTaT rEOKHHa- fit 

PeayH:LTaT rEOKHHa- nofit 

PeayJI:LTaT rEOKHHa nepewep 
HeHa11epauoe co6blTHe 
~CP WltlTHPOBaHHHX Co6HTHR 
~CP H6~HTirlpOB8HHIIIX 006HTHtt 
06C116T :aenoa Ha CDC-6500 
HenylJ:Ko:see oo6uTHe 
0(5cqeT :senca Ha EC-!040 
ITeone npocYOTpa 

- ITocne Hauepeaan 
Tioc:ne rEOKHHa (y~aqaHn peayn:LTaT) 
Hanpa:aneae aa nepeuep 
llepe~HCaHO. Ha ~CP 
RQ -ycno:aHe_. ~na nep:aoro Ha!!epeaaa 
RQ -ycJieBH6 ~HH BTeporo H8116p6HHH 
RQ -yCJIOBirle ~HH TPBT:Lere HSII6p6HHH 

*Paap.IWl o 25 no 30 noRa c:so6o~. 

ITOCKOJI:LKY KOJIHlJ:eCTBO C06HTHtt 1 aa~HKCHpOBaHHIIIX Ha OT~BJILHHX ~o
TOflJI6HKax1 IIOZBT HSIIBHHT:LCH'B ~Ba~TpH paaa, TO Ha H81J:aJIDHOY STane 
C03~86TCH :BpelleHHwt K8Tanor, B KOTOPOII ~JIH K8ll,ltO£t <!lOTOrui6HKH peaep-
BHpyeTC~ p6KOp~ flOCTOHHHOtt ~JIHHbl. nnHHa peKOp~a B STOll CJiyllae onpe
~6JIH6TCH' HCXO~H HS- YaKCHIIanl.ao BOSIIOUoro lJ:HCHa C06blTHtt Ha <!lOTOIIHBH
Ke. TioCJie aa:sepmeHHJI o6pa6oTKH HHcpopr.uu.nm, KOI',Ita -;rJ.JIH R~oiit 
cpoToi:tJreHKH lii3B6CTHO "':HCJIO H~Smwx C06HTltli, BpeMemru:lt KaTa~ 
nor npeo6paayeTCH B UOCTOHHHW!o nn»Hbl peKop~O:S flOOTOHHHOrO KaTanora_ 
onpe~eHHHlTCH HCXO~H HS tmcna C06HTHR1 Hait,llBHHHX Ha OOOT:SBTCTBYD~e~
!POTOMBHKe. 
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§·4. KparKaH xapaKrepHCTHKa nporpauuu scAN . 
B XO.zte npOCYOTpa ~OTOilJIBHOK OT6HpalOTCH CTepeOKa.ztp!ll, Ha KOTOplllX 

58IDHKCHpO:BaH!Il HCCJIB.ztYBY!Ile CJIYllaH BSaHYO,li8HCTBHH. PesyJI:&TaT!Il npOCYOT
pa ~HKcnpyiOTCH Ha cneuHan:&Hux onaaKax, a aareu nepeHocarca Ha nepiDo
Kapnt :a cne.ztyiO!!(eli nocne.zto:aaren:&Hocrn: 

- HoYep dl0TOil1IBHKH - ,li8CHTHliH08 tiHC1I0 1 KOTOpoe lo!OlltBT HSU8HHUCH OT 
I .ztO 999. 

- Houep crepeoKa,ztpa Ha nneHKe - .ztecarntiHoe liHCJio, KOTOpoe TaKllte wo
zer naueHHT:&CH_ or I .zto 999. 

- ITopggKOB!IlH HOYep CoO!IlTHH Ha Kgnpe (I-4). 
' - Ton01IorHa·co6!1lTRH~ no.zt Koropo~ :a Hameu cnyllae noHnuaerca tlllcno 

BTOpltltiH!IlX Tp8KOB 1 BlllXO,liH~HX 113 rJiaBHO~ :aepmRH!Il 
CoO!IlTllH • 
Sro tii1CJIO He .zt01IlltHO O!llT:& 6onee IO. 

- qllCJIO ilYtiKOB!IlX TpeKOB Ha CHI1UKe 1 BC1IH llX H~ 001166 I5. CHHUKH C tii1C-
1IOU nyliKOB!IlX-TpBKOB 001186 ilHTH8,liU8Tll He 06pa6a
T!IlBaiOTCHo 

- 3oHa Kaueplll, :a Koropoli Ha6niO.ztaerca :asaauo.z~encr:ane, n-HoMep nyliKo
:aoro rpeKa, o6paao:aa:amero aro :aaaHuo.zteMcr:aHe. Soau 
KaYep!ll oOOSHallalOTCH O,liHO~ llS CJIB.ztYIO!!(llX 6yKB:A,B,C,D,E. 

- Houep npocuorpa (I Hnn 2). 
- ffindlp npOCMOTp!!@K8 - .zt:Be 6yKBblo 

- nonOJIHllTBJI:&HaH llH@OpuagnH 1 B KOTOpO!i MOl!CHO yKaSaT:&, liTO CoOUTllB 
Hen:&sa Hauepnr:& (BAD), nnn To, liTO era cne.z~yeT ns
uepHT:& Ha ilOJIYaBTO!oi8TB '(PUOS). 

9Tn .ztaHHue npo6n:aaiOTCH.Ha nepwoKapTax :a yKasaaHou nopH.ztKe, noc
ne npnsHaKa KapT!Il (S) n OT.ztBJIHIOTCH .ztpyr OT .ztpyra aanHTUMn. ITpnsHa
KOY KOHUa KapTU HBJIHBTCH TOliKa llllll npo6en. 

3aTeY peayn:r,raTu npocuoTpa nepennCUBaiOTCH c KapT Ha~acTHHft ~CK 
olfvi O:X:-6500. B XO.zte rrepe.III!:CH npOHSBO~TCll npDDepKB. BBO,D;MMOii HH
qopMaiJ,;m. · ECJm Ha KapTe OOHapyunaeTCll O!l!HOKa, TO Ta.KWI KapTa . 
Ha ~CK He nepenHcHBaeTCH,a Ha netiaT:& :a~aeTCH ee co.nePE:HMoe.c yKasa
HHBll rropR,nKOBOro HOMepa HeBepHO npoOHTOH nos~.Co,nepmHMOe o~oii Rap
Till ynaKOB!IlBaBTCll B OT.zteJI:&HLJi1 peKO:Mt COCTOSIIIliDi H3 ,n:ayx CJIOB ::JBM: 

ITepe.zt sanHc:&IO pesyJI:&TaTo:a npocuoTpa Ha .ztllCK npona:ao.ztnTcH yno-
pH.ztOliBHHe peKop.z~o:a no : 

- Houepy ~oironn.eHKH. 
- Houepy CTepeoKa.ztpa Ha IDOTonneHKe. 
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. - ITopH.ztKOBOMy HOUepy COOUTHH Ha CTepBOKa.ztpe. 
- Houepy npocuoTpa • 

9Ta. onepaUllH BWOJIRflBTCH C llOMO~lO ilO.ztnporpa:y:y CllCTBM!l SORT
MERGE /I7/. 

nnH pe.ztaKTll~OBaHHH q)ailna C pesyJI:&TaTaM.I1 npOCMOTpa ¥1 .l!Crrpa:ane
HllH 06HapyzeHHUX Ha HeM OW.I100K HCilOJI:&SYIOTCH KapT!Il SallepK.11BaH.I1H .11 
ncnpailneHHH. 

KapTa S8ll8pK.11BaHllH OTJI.I1li88TCH OT K8pT!l npOC!!OTpa TOJI:&KO ·npllsHa
KOM1 KOTOpUM B ,llaHHOU CJiyllae HBJIH8TCH 6yK:aa· D • C ee _llOMO~lO B 

WBHJIB peayJI:&TaTOB npOCMOTpa MOl!CHO sallepKHyu·cooT:BeTCT:By!Olii.11H peKop.zt. 
Kapra .11cnpa:aneHHH i.!erHTCH 6yK:aon c .11 npe.ztHasHalleHa .ztJIH saMeHu 

He:aepHo npoonTux noaHUHli. ITpn aTou npe.ztnonaraeTca, liTOHoMepaworo
nneHKn,. CTepeOKa.ztpa ll riOpa.ztKOBUH HOMep COO!IlT!tlH Ha Ka.ztpe aimncaH!Il 
npa:BllJI:&HOo nna llCnpa:aneHHH OWH60K B HOMepe COO!IlTllH COOTBBTCTBY!OlllllH 
PBKOp.zt CliB.ztYBT S8liBpKHYT:& !tl Sa!IBHllT:& HOBHM. 

ITocne sanncn Ha WaHR pesyJI:&TaTOB .ztBYX HBSaBllCllMbiX npOCMOTpo:a·.l1 
YCTpaHBHHH 06HapyzeHHbiX Omll60K HBOOXO.ztHYO YCTaHOBllT:&KOJI!tlliBCTBO co
Ob1Tll!i1 HaH.ztBHHUX Kal!C.ztUM npOCYOTPlii.I1KOM 1 a T8Kllte - OOOHMll BMBCTB. 9T.I1 
,llaHHUe HBOOXO,llllM!Il ,llliH B!llli.I1C1IBHllH 8~8KTllBHOCTBH rrpOCUOTpa. 

Orollt]l;ecr:aneHHe · co6urH!CrhioHa:aci.zt.11TcH c noualii:&IO . no.ztriporpayu · cniC
Teuu SORT-MERGE /I7 I. Co6NTHH CtlllTarorca .11.ztBHTllliHbum, ecnn y HllX 
co:ana.ztaiOT Houepa·woronneHoK, crepeoKa.ztpo:a n nopH.ztKo:aue Houepa Ha 
Ka.ztpe, a TB.Kllte TOllOJIOr.11H H SOHa, B KOTOpO!i Ha6JIIO,li88TCH BS8HMO.zte£tcr
B.I18 • Hoyepa nytiKOB!IlX TPBKOB 1 B!llSBaBWHX BS8llMO.zteiicT:Blle t uoryr OTJill
llaT:&CH, HO He 6onee lieU Ha, B,llllHllUY • CmtCOK HBOTOllt]l;6CTBJIBHHbllC C06HTI.1H 
sanncUBaeTcll Ha OT.ztBJI:&Huit waiin, a sareu nellaraerca. BN.ztalla Ha- net~au 
rrpOllSBO,llllTCH C ilOMO~lO CHCT8MHOl nporp!Wuu FORM. 

TaKnY o6pasoM, nporpauua scAN. npe.ztHasHalleHa .ztJIH sanncn peayn:&
Taro:a npocuoTpa B wopue nepuaHeHTHOro WBHJia Ha .ztHCK SBM CD~-6500, 
llpOBBPKZ SanHCUBaBJibllC pesyJI:&TaTOB 1 pe~aKTllpOBaHllH ll pacmnpeHHH CO
OTB6TCTBYilliiBrO WaHJia, a TaKllt8 B!lltlllCJI8HllH SWWBKTllBHOCTeit npOCJIOTpa 
ll PH.zta .ztpyrHX BSJillllllH. 

mzpoKoe Hcnon:r,soBaaHe .ztJIH pemeHna pa.zta,sa.ztall npn o6paoaTKe. 
.D;BHHUX npOCMOTpa CllBUllaJI:&HbiX . CllCT6JIH!IlX rrporpauu .il03BOJill.JIO 
orpaHlltillT:&CH OTHOCHTen:&Ho He6on:&mnu.l1 pasuepaun nporpauuN scAN ; Ko
Topaa saanuaer :a oneparn:aHoii na;mrn SBY 37000 · :aoc:&uepHtiHUX cno:a. 

PelitHMlll pa60T!Il riporpauuu ·sa.ztaiOTCH cneunan:&Huun ynp_?JJJIHIO~nun KapTaun. 

§ 5. ITO,l!CHcreua IIO,l!BJIHpo:aaana J. p -aKcnepnueHTa 

B npouecce no.z~roro:aKn n npo:ae.zteHna KauepHoro aKcnepnueHra npn
xo.z~Hrca pemar:& 6on:&moe t1.11cno pasHoo6pasHux uero.ztnllecKax aa.ztati. 
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O~HHM K3 a~eKTHBHUX CllOC060B HX pemeHHR RBnHeTCH YO~enHpOBaHHe KaK 
Bcero KallepHoro aKcnepnueHTa, TaK n ero aTanoB •. 

Mo~ennpoBaHHe KauepHux aKcnepnueHTOB Be~eTCH yxe uHoro neT,H 
~nH·aTo~ uenn HaKonneH ~ocTaToqao 6onbmo~ KownneKc paaHoo6paaHux 
nporpauu. rroaTowy Hama a~a~a aaKnm~anacb B coa~BHHH Ha 6aae yEe 
HNeD~HXCH nporpaMMHUX cpe~CTB e~HHOH CHCTeM~ ~nR reHepauHH H nocne
~y~~e~ o6pa60TKH HCKyCCTB6HHUX C06~TH~ no B03UOEHOCTH B pauKax O~HO~ 
a~a~ ~na SBM. . 

EaaoH no~cHcTeu~ RBnRmTcR nporpauuH~e uo~ym1 cncTeu~ "rn~pa", 
H3 KOTOpUX C06HpamTCR nporpauu~ ~nH pemeHHH KOHKpeTHUX a~a~. 

Ha aTane reHepaunn co6~Tnit ~nH a~BHHOH peaKUHH ueTo~ou MoHTe
Kapno paa~p~BamTcR napaueTp~ ~acTHU co6~THH (nunynbc~ n yrn~). 

3a'l'eM paa~p~SD'l'Cfl KOOp~HHaT~ rnaBHOH BepmHH~ H BU~HCRH~'l'CH 
'l'paeKTOpHH ~aCTHU B pa6oqey 06~eNe KaMep~ C yqe'l'ON MHOrOKpaTHOrO 
pacceRHHH, no'l'epb aHeprnn, uarHH'l'Horo nona n T.n. 
(MO,n;eJmpOBa.Hl:Ie npOCTpaHCTB6HHOit KapTHH~). 

06~aa opraHnaauna no~cncTeu~ uo~ennpoBBHHR noKaaaHa Ha 
pHc. 3. 

Pac. 3 

llocne S'l'OrO Ha CTepeOCHHMKax B~~CnRDTCH KOOp~HHaTU H306paEeHHit 
OllOpHNX ToqeK, BepmHH H TpeKOB C06~THR C yqe'l'OM napaueTpOB OllTHqe
CKHX Cpe~ H HauepHT8nbHNX OmH60K (npoeKTHpOBaHHe Ha nneHKY H BapbH
pOBaHHe aauepeHnit). 

l{MbHeitmaH o6pa60TKa H~eT no 06~qaoit CXeMe! BOCCTaHOBneHHB 
llpOCTpaHCTB6HHOH KapTHH~, KHHeNaTH~eCKaH H~eHTH~HKauHH peaynbTaTOB 
peKOHCTPYKUHH H, HaKOHeU, B~~cneHHe HCKONUX B8RH~HH. 

nna 6onee onepaTHBHOro pemeHHH PH~a ueTO~HqecKHX ·a~aq HUeeTCR 
B03UOEHOC'l'b Henbcpe~CTB8HHO reHepHpOBaTb neHT~ cyuuapHHX p~aynbTaTOB 
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HRH HCXO~Hue ~aHHUe ~RH KHHeUaTHqecKOH H~eHTH~HKaUHH C yqeTON peanb
HUX B03YOEHOCT6H 8KCnepHY6HTa H BeCTH HX 8HaRH3 B pauKax O~HOH npor
paYYU. TaK, Hanpnuep, npH accne~oBaHHH ynpyroro pacceHHHH noTpe6oBa~ 
nocb nocTpOHTb pacnpe~eneHne cnyqaeB ynpyroro pacceHHHR no aanuyTanb
Houy yrny C yqeTON noTepH C06UTHH C HeHa6nm~aeU~NH B KaMepe npOTOHa- . 
UH OT~a~H. Ha NO~eRHpOBaHHe STOlt a~a~, BKRD~aH llOCTpOeHHe COOTB6T
CTBYD~HX pacnpe~eneHHH .1!RH I0 TUC. C06UTHH,llOTpe60BaROCb OKORO MllHy
T~ BpeueHH pa60T~ ueHTPMbHOro npoueccopa SBM CDC-6500 ·• reHepaUHH 
T~CR~ cny~aeB ynpyroro pacceRHHR c/., -qacTHU Ha npOTOHax H NIX KHHe-
NaTH~eCKaH H~8HTH~HKauHR 3aHHL!aDT OKOJIO 5 MIDI. liJlH'IeM 3TH 
a~a~ pemannc!. o~Hoit nporpauuon, co6paHHo11 Ha MO.zlynen . Go -naKeTa 
H nruteTa KHHeMaTHKH CHCT~ "llmpa 11 

• 

TaKoBa B cauux o6~HX ~epTax CTPYKTypa u B03MO~HOCTH no~cHCTewu 
MO~enHpOBaHHH J.p -aKcnepHNeHTa. 

SaKnm~eHHe 

PaCCLIOTpeHHaR B pa60T6 CHCTeYa HCllORb3YBTCH B 'l'eqeHHe.p~a ReT 
.1!RR o6pa6o'l'KH ~HnbYOBOit nHwopuauHn, nony~ertHoit aa 0.1!HOMeTpOBoit EH.1!
KOBo~opo,1!HOit nyaupbKOBOM Kauepe.ORffH. 

C ee nONO~D 6~0 npoBe~eHO ,1!Ba 3KCnepHM6HTa H Ha~aT TpeTHHo 
Bcero no nporpauuaM CHCT6MU 6~0 06C~HTaHO 6onee ll!ITH~eCHTll TUCH~ 

.C06b1THH. 

llnTepaTypa 

I. Am.taaoB B.ff. H .1!P• OHfflll, !0-45!3, l{y6Ha, !969. 

2. KOTOB B .M. H .1!P. OHff¥1, I0-7939 1 l{y6Ha, !974. 

3. BapaHqyK M.K. H ~p. 0Hff11, PI0-886!, l{y6Ha, !975. 

4. BanbTep M. u .1!P· OJtiffH, I-7!53, l{y6Ha, !973. 

5. J/laaaqeHKO S.M.·OIIlfflll, I0-6!4!, l{y6Ha, I97I. 

6. illKrae:B B ~H. B KH.: "MaTepHanbl BToporo BcecomaHoro ceYHHapa no 
o6pa6oTKe ~HaH~ecKoit nHwopuauaH". Ep<l'lll, EpeBaH, !978, c~I9I• 

7. Bya~aBUHa H.A. H ~. OHffU, I0-6956, l{y6Ha, !973. 

8. B~anRH C.r. H .1!P• 01/lfflll, PI0-!2474, l{y6Ha, !979. 

II 
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I4. HYDRA Application Library , CERN, G~neva, 1974. 

IS. B~anHH C.r. H ~p. OHHH, PIO~II9II, ny6Ha, I978. 

I6. Letertre C. B KH.: ~rogram Library Track Chamber. CERN, 
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Pyxormc:E. UOCTYIDJJia B . RB,IJ;aTeJn.CRd: OT,II;eJI 
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A6AYpaxHMOB A.Y. H AP· CHcTeMa MaTeMaTH4eCKo~_o6pa5oTKH AaHH~x 
AJlR ap -3KCnepHMeHTa Ha 38M CDC-6500 

10-81-359 

~aeTCR OnHCaHHe aBTOMaTH3HpOBaHHO~ CHCTeM~ MaTeMaTH4eCKO~ 06pa60TKH AaH
H~X c OAHOMeTpoeo~ mHAKOBOAOPOAHo~ KaMep~ OHRH, 3KcnoHHpyeMo~ a ny4Ke RAeP re
nHR I ap ~3KcnepHMeHT/. OcHOBH~MH 3neMeHTaMH CHCTeM~ RBnR~TCR KaTanor o5pa6a
T~eaeM~x co5~TH~, nporpaMMa npocMoTpa H nOACHCTeMa MOAenHpoeaHHR. CHcTeMa 
Hcnonb30eanacb npH npoBeAeHHH ABYX 3KcnepHMeHTOB. Bcero 5~no o5c4HTaHo 5onee 
50 T~C. C06~TH~. . 

Pa6oTa B~nOnHeHa B fla6opaTOPHH B~4HCnHTenbHO~ TeXHHKH H aBTOMaTM3a4HH 
OHRH. 

CooOO.eHMe 06'beAHHeHHoro HHCTHTyTa RAePHWX HccneAOBaHH~. ~6Ha 1981 

Abdurakhimov A.U. et al. A System of Mathematical Processing 
for ap ,-Experiment with the CDC-6500 Computer 

10-81-359 

Digital automation system of the mathematical processing for JINR'one
meter-hydrogen liquid chamber exposed in helium nuclei beam { ap -experiment) 
is described. The system consists of the catalogue of processed events,. the 
program of ·scanning and the system of modelling. The system was used in two 
experiments. More than 50000 events have been processed. 

The investigation has been performed at the Laboratory of Computing 
Techniques and Automation, JINR. 

Corrmunlcation of the Joint Institute for Nuclear Research. Dubna 1981 


