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CoBpeMeHHhle cwcTeMH o6pa6oTKH ~wn:oMOBO~ wuwopua~ww HBHHIDTCH 

OOJI:OWHM.I'l 11 CHOlKHIUIH ll8MB8KO-MaWHHHhlMI1 KOM!IJ18KCaMI1, B KOTOpb!X 3BM 

HC!IOJI:03YIDTCH B OCHOBHOM ~llfl ynpaBH8HMH TIPOU8CCOM .1'13M8p8HI1~ .1'1 npoBe

~6HWH Bul!wcneHw~. OcHOBHaa JKe pa6oTa no opraHwaa~ww npouecca oCipaooT

I\11, paa6opy w aHanway peaynuaToB cl!eTa npowaBo~wTca JIIO~:OM.I'l • .i3cne~

CTBwe 3TOrO peaJI:OHUe B03MOlKHOCTW CWCT8M o6padOTK.I'l aal!aCTYIO onpe~eJIH

IDTCH He IIPOW3BO~MT8Jl:OHOCT:Ol0 .1'13MeplilT8JJ:OHb!JC ycTpOHCTB .1'1 3BM 
1 

a T8M KO

Jllilll8CTBOM HH\I>OpMa~w, KOTOpyiO B COCTOHH.I'l.l'l IIpOaHaJJH3WpOBaT:O COOTB8T

CTBY!Ollllil8 rpynnu aKcnepwMeHTaTopoB. 

,l.\JIH IIOBb!W6HWH !Ip0.1'13BO~lilT8Jl:OHOCT.I'l ClilCTeM 06pac50TKH QJlilliDMOBOti .I'!H

~·,opr~ rryTeM coKpameHwa aaTpaT pyi!Horo TPY.zla B JIBTA OIMiV! owia 
paapaooTaHa nporpauMHO yrrpaBnaeMaa cwcTeMa, ooecrrellwBaromaa o6clleT 

~aHHb!JC no~ yrrpanneHweu 3BM. BHe~peH.vie aTo~ CI1CTeMH B npaKTWKy o6pa-

OOTK!il ~aHHb!X ci.l-' -aKC!ItJpWM8HTa Ha 3BM CDC-6500 / 1 / II03BOJIWJIO CBeC-

T.I'l K MMHI1MYYY npo~ecc rro~roTOBKW aa~aH11il ~JIFI 3BM vl o6ecrrel!l1TD ObiCTpyro 

11 3ifxli81(TllBHYID oc5pac50TKY OOJI:OWWX MaCCWBOB >1H\I>OpMaU,VlW, 

,l.\aHHOe COOOIII8Hil8 IIOCBH1118HO Oli.I'!CaHWID 3TO» C.I'!CT8MU .1'1 BO!IpocaM ee 

~an:oHellwero paaB.I'lT.I'lH, 

§ I. OCHOBHue HeAOCTaTKI1 TP8A114HOHHoll cwcTeMu oopaooTKH 

wwn:ouoBoll wuwopuaqww · 

CwcTeMa oc5pac50TK.I'l \I>Wll:OMoBotl 11H\I>OpuaU,Vlw B OVlf!Vl coa~aBanac:o Ha 

!IpOTFilltellll.l'l pa~a Jl8T .1'1 !IOCT6TI8HHO COBepweHCTBOBanac:o ITO Mepe BBO~a B 

c•rpol\ IIOBbiX .1'13M8p.l'lT8JI:OHb!X CWCT814 1 3Jl6KTpOHHb!JC BUil.l'lCJII1T8JJ:OHbiX MaW.I'lH 

11 paaBWTMFI wx uaTeuaTI1qecKoro o6ecrreqeHnFI. 

OcHameHI1e Ol·tfnt BucoKonpowaBo~wTen:oHbiMW aBTOMaTauw/2- 4/ ~na oo

Mepa KaMepllblX ilJOTOrpaqw;!l1 MOIIIHI:U.UI 3BM/S/ l103BOJIMJIO peaKO YB8JIWIJWTD 

lll1CJJO elKerO~liO 06pa6aTh!BaeMb!X COOb!Till!, 0,1.\HaKO Tpa~HU.I'lOHHble M6TO~hl 

oc5pac50TRH rronyqaeuux peayn:oTaToB M CBH3aHHue c 3TWM 6on:owwe aaTpaTbl 

pyi!Horo Tpy~a Ha paaoop w aHanwa peayn:oTaToB cqeTa, a TaKJKe ~~~eHTH

\I>WKauHro COOb!TWII, He li03BOJIFI!OT liOJIHOCT:OlO llC!IOJI:b30BaT:O WM8IDIIIW6CH B03-
MOlKHOCTW, ("" .. _. ___ ........._ .... 

~ ..... ...__.., ~ .... ~ .......,.,,..,.. .. ..._ .. ,_. ...... 

; •. j •' • 'f .. I 

·' ...... 



PaccuoTpi1M B cauhiX o6m11x qepTax TPB..nH!.Vt!OHHYJO cHcTeuy o6pa6oTKI1 

~Hn:&I.IOBO~ 11H~OpMa!.Vtlll 11 88 OCHOBHH8 H8~0CTSTKI1. 
Ynpomennafl cxeua opraH11sa~1111 npo~ecca MaTeMaTJ1qecKO~ o6pa60TKI1 

pesyn:r:.TaToB HaMepenH~ c o~HoMeTpoBo~ llll~KoBo~opo~Ho~ KaJAepH OVJfm/6/ 
noKaaaHa Ha p11c. I. 

Ha Haqan:r:.HOI.I 3Tane onpe~8HfliOTCfl HOMepa ~OTOnneHOK 1 KOTOPH8 6y~yT 
o6pa6aT~aT:DCfl B Q~flVJ 1 11 COCTaB»fl6TCfl Bp8Y8HH~~ K8T8nOr 06pa6aTHBa-
8l.lhiX COClHT11ll: • B H8:U qJllKC11pyiOTCfl peayn:r:.TaTb! npOXOl!t~8HI1ll Kall~b!M C06bi
Tll8M paanH'UibiX aTanoB npo~ecca aHMHaa ( npocwoTp, HaMepeFmfl, cqeT no 

rrporpaJAI.Ie GEOKIN, aam10:o na JISHTY cyu:uapl!hiX peayn:r:.TaToB). 
38T6M np0113BO~J1TCfl npOCI.IOTp @OTOliH6HOK 1 B XO~e KOTOporo H8XO~IlT

Cfl CTepeoCHM:UKI'l c COClbiTliilll.lll HYllllib!X T>lllOB. Pesyn:r:.TaTb! npOCYOTpa wr.mcM

PYlOTCll Ha CIT8~118Jl:DHbiX ClHaHK~ 1 C KOTOpb!X B ~aJI:&t(eltUJ6M nepeHOCflTCll Ha 
nepwoKapT~ 11 BBo~aTca B SBM ~llfi nocne~IOillelt o6pa6oTKH. ilocne ee aa
BepUJeHI'lll BpeMeHH~ KaTanor o6pa6aT~aeMux co6HTI1tt npeo6paayeTcfl B 

!IOCTOflHHbiH • 
Ha OCHOB8 peayn:r:.T8TOB npOCMOTpa COCTaBJllllOTCil 11 nepe~alOTCfl B OT

~en 113M6p8HI1~ Cfli1CKI1 COCli>ITI1~, KOTOpble cne~yeT OelM6pfiTb Ha CK8HlilpyJQ
i1181.1 aBTOMaTe Tuna HPD 17 I lil nonyaBTOMaTax Puos /B/. Peayn:oTaT~>~ 
U3M8p8H11tl: Ulll1 CKai!MpOBal!lilfi CT8p60CHUMKOB nocne OCipaelOTKM no COOTB6T
CTBYIDlJillM nporpaMMaM aanttc~aiDTCfl Ha l.larHUTHI>I6 Jl8HTb! 11 nepe~aJOTCfi B 
~uaHqecKI'le rpynrrH. 

ITocne aToro naqi'JHaeTcll uaTeMaTJ1qecKaa o6pa6oTKa peayn:r:.TaTOB 113-

Mepenutl:, KoTopaa npol1aBO~L1TCfl B cne~ylllmetl: nocne~oBaTen:r:.nocTM. 

- HH~~ c MarHllTHOl-1 Jl6l!Tb! c ll3MepeHI1111.111 ( MST -. ~easurement 
§_ummary !ape ) Kormpye'XM Ha MarmtTHbllt ~11CK, a B KaTanore cll!!KCll
PY'IDfCfl ITOCTYITMBUJI18 C06b!TI1fl. naHI!i>l6 c nonyaBTOMaTI1qecKI1X 1131.16pllT6Hb
l!biX ycTpotl:cTB nepe~ san11c:r:.ID Ha ~ucK o6pa6aTb!BaJOTCil no nporpauue 
TINPUT / 9/. 

- BoCCTaHOBrreHll6 npOCTp8HCTB6HHOtl: KapTUI!bl 11 KJ1H8MaTUqecKall 11~6HTI1W11-

Ka~Ufl COClb!T11tl:, 113M8p8HI!i>IX Ha CKaH11pyiOlJI6M aBTOMaTe 11 ITOllYaBTOMaTax, 

npOll3BO,HTCH COOTB8TCTB6HHO C liOI.IOlJib~ ~BYX BepcHtl: nporpaMUI>I 
GEOKIN I/ • QC)cqeT ,llai!Hbrx ·c ~a/ana 113MepeHHhiX COClb!Tllll: {HSF -
~easurement §_ummary !_ile ) B6~8TCII 1 KaK npaBU110 1 H6Cl01l:&llli1Mll rpyuna
Mll (OKOHO CTa ll 6onee COCli>ITHtl: B Ka~~Oia). PeayllhTaT~ cqeTa aaiTHCbl

BalOTCil Ha ~11CK ( KSF- ~inematics §_ummary file) H B~aJOTCfl Ha neqaT;. 
KpOMe TOro, Ha Kal!t~Y!O iJII1TI1pOBaHI!Ylll ri1ITOTeay ( ltOr~a »1160 H6T Hetl:T
pallhHbiX qacTH~, HHClO 8CTb TOllbKO O~Ha) B~aeTCfl CIT8!.Vti8Hhllall KapTa 
OT60pa {slice card).rUITOT63bl C ~BYMII llllll 60ll:&lllHM qHCllOM Hetl:Tpan:r:,

l!b!X tJaCTH~ OTHOCIITCil K KJiaccy H6WHTI1pOBaHHb!X. nnll HMX Ha Ka~~Oe CO
Cli>!Tlle B~aeTCfl TOHbKO O~Ha KapTa OTClOpa. 
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- Peay~TaTH cqeTa 06~e~HHRIDTCH B O~HH ~~H H no Mepe He06XO~HMOCTH 
nepenHCUBaiDTCH C ~HCKa Ha MBrHHTHYID neHTY (KST - Kinematics 

~ummary !;ape ) , 

- 8aTeM npOH3BO~HTCfi H~eHTH~HKa~HH COOUTH~, B XO~e KOTOpO~ ~H3MKH
lHWnepHl46HTaTOpU Ha OCHOBe npOCI.IOTpa pe3yHI>TaTOB cqe.Ta 11 ri/OTOnJie
HOK OT611paiDT rHllOTB3U, KOTOpue Y~OBHeTBOpHIDT 3a~aHHUI.I KpllTepHHI.I'H 
~HH KOTOPNX HaOHID~aeMaR Ha CHI11.1Kax HOHI13a~fi TpeKOB He npOTI1BOpe

qi1T BH~CHBHHO~. 

- Ha OCHOBB pe3yH:&TaTOB H~eHTHri/HKa~l1 na6opaHTH ri!I1311qecKHX rpynn 113-
BHeKaiDT COOTBeTCTBYID~He KapTH OTOOpa, C nOMO~:&ID KOTOPHX aaTel.l npo
H3BO~HTCH fllOp1.111pOBaHHB neHT CYMI.IapHHX pe3yH:&TaTOB (DST-Data Summary 

!;ape ) nporpaMMO~ SLICE /I/ • - -
qTO ~e KacaeTCH COOHTH~, B KOTOPHX 11MeiDTCH TOH:&KO Heri/HTHpOBaH

HUe rl1nOTe3u, TO HX o6pa6oTKa Be~eTCH cne~ro~111.1 o6paaou: 

- CHa~aHa ~HH Ka~~oro COOUTHH !.13 11MBID~eroca l.laCCHBa nepri/OKapT H3BJie
KaiD.TCH KapTU OT6opa, no O~HOl1 Ha COOUTHe • 3aTeM C 11X noi.IO~:&ID ~Hfi 

~a~~ol1 113 rHnoTea coa~aeTca cne~nan:&HaH KapTa OT6opa (trace card), 

Ha KOTOpOH yKa3UBaeTCH CHy~e6HaH 11H~OpMa~Hfi, HOI.Iep rl1llOTB3H, a TaK

~e KO~U qaCTI1~. 

- 113 nonyqeHHHX TaKHM 06pa30I.I RapT OTOOpa BUOHpaiOTCH TOJ!:&KO Te, KOTQ

p~e y~OBHeTBOpHIOT 3~aHHUM Kp11T8pl1~1.1 11 ~JIH KOTOPHX BH3yaJI:&HaH O~eH
Ka·HOHHaa~H aapa~eHHHX qaCTI1~ He npOTHBOpe~T BU~CHeHHO~. ~Op1.111-

pOBaHI1e neHTH cyMMapHUX pe3yH:&TaTOB ~JIH 3TOrO Knacca COOHTH~ npo

H3BO;I4lilTCfi TaK~e nporpaMMO~ SLICE . 

TaKoBa B ca1.1ux o6~11x qepTax TP~H~OHHaa npo~e;14ypa uaTeuaTHqe
cKo~ o6pae5oTKI1 peayn:oTaTOB 113MepeHnl1 Kauepaux woTorpari/H~ ( ~P -

3KCnepHMBHT). 0Ha nOCTpOeHa Ha npHH~nax, KOTOpble B OCHOBHOM OUHI1 
paapae50TaHU I.IHOrO neT TONy HaS~, KOr]4a ~CHO aHaHI1311pyei.IHX COOUTI1~ 

OHHO HBBBJ111KO 11 3KCnepHM8HTaTOp~ lli.IBJ111 B03MO~HOCT:& KOHTpOJII1pOBaT:& 

KaqeCTBO ·11 ]40CTOBepHOCT:& ~aHHHX ITO Mepe HX rranyqeHHH. 

B HaCTOR~ee BpBMfi, KOr;I4a e~ero~HO 06pa6aTHBaiOTCH ~BCHTKI1 THCHq 
co6uTH~, cno~HOCT:& npouecca MaTeMaTI1qecKol1 o6pa6oTKI1, 6on:om11e aaTpa
TU pyqnoro Tpy~a Ha pa36op 11 aHanHa nonyqaeMHX peayn:oTaToB HBHHIOTCH 

B O~ffW OCHOBHUMH ri/aKTOpaMH, aaTHri1Ba10mi1MI1 CpOKI1 06pa60TKI1 11 ycno~
HHIOmi1M11 ee. Kpo1.1e Toro, OTCYTCTBHe nOCTOHHHOrO onepaTHBHOrO KOHTpO
HH Ha OCHOBHNX 3Tallax npouecca 06pa60TKI1 He ll03BOJIHBT CB08Bpel.leHHO 

BHHBHHT:& OillHOKH B 11CXO~HHX ;I4aHHHX 11JII1 HBBBpHOe BUllOHHeHHB 3~aHI1~. 
Bcne~cTBHe aToro qacT:& ~aHHHX npHxo~HTCR o6pa6aTuBaT:o noBTOpHo. 
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TaKvJM o6paaoM, ocHOBHble TPY~HOCTH npouecca MaTeMaTHqecKol1 o6pa-

6oTKvl fllvin:OMOBOi1 11HfllOpMa~HI1 OOyCJIOBJIBHbl CJie,llyiOUlHMH (j?aKTOpaM11: 

- MHOrOCTyneHqaTOCT:&IO, KOTOpaa ycyry6JIRBTCH TBM OOCTOHTBJI:&CTBGM, 
'ITO C'leT BB;I48TCR, KaK npaBHJIO, HBOOJI:&ill11MI1 napTHfiMH COOHTlliJ:; 

- qaCTbli.IH BHXO~aMI1 Ha 8BM 11 HeOOXO~I1MOCT:&IO BB~BHllff onepaTllBHOrO ~yp

HaJia oopae50TKJ.1' B KOTOpOM Wl1KCllpyiOTCf! HOMepa MarHl1THNX JIBHT 11 Ha
aBaHHR waliJIOB C HCXO~HbiMH ~aHHblMI1 11 peaynDTaTaMl1 C'leTa, TeKy~ee 
COCTOHHI18 o6paoOTKI1 11 T,n.; 

- 6on:om11MH aaTpaTaMH py'IHoro Tpy~a np11 no~roTOBKe a~aa11i1; 

- OTCYTCTBI181.1 llOCTOflHHOrO onepaTI1BHOI'O KOHTPOJ!fl 11CXO;I4HHX ]4aHHHX H 
noJiyqaeMblX peayJI»TaToB B npo~ecce uaccoBoll oopa6oTK11; 

- HaJili~BM HBCKOJI:&KHX 113MBpi1T8Jl:&HblX CI1CTBM,;I4JIH yqeTa CllB~ri/11'1BCKI1X 

OCOCleHHOCTBil ROTOpHX npi1XO~I1TCH 11MBTD CllBUHaJI:&HHe BepCI111 nporpaMMbl 
GEOKIN, a TaK~e BeCTI1 oocqeT no pa3nl1~iHM uenoqKau nporpaMM; 

- cy~eCTBOBaHll9M ~BYX napaJIJISJI:&HHX B9TBeli Ha STanax V!;I48HTllqJI1KaUI111 H 
qJOp1.111pOBaHI1H JIBHT CYMMapHblX peayn»TaTOB, 

nna ycTpaHeHHH 3THX TPY~HOCTeli 6blJ!I1 npe]4npV!Hf!Tbl YCI1Jli1R no nOBbl
WBHHIO ypOBHH aBTOMaTH3a~l111 npo~ecca MaTeMaTHqeCKOll 06pa60TKI1 peayn»
TaTOB 113MepeHI1!-! RaMepHHX rpoTorpa4JIDJ: : B qacTHOCTH, :z41!H "'P -aKcne
PHMeHTa OblJia C03;14aHa nporpaMMHO-ynpaBJif!BMafl CI1CTel.la ZEUS, CTpyKTypa 
11 ~YHRUHOHI1pOBaHI1e KOTOpO!-! OITRcaHbl ~e. 

§ 2. Ha3HaqeHwe 11 CTPYKTypa cHcTeMbl zEus 

0CHOBH09 Ha3Ha'leHHe CI1CT9Mbl ZEUS - n0;14 ynpaBJ!eHI1BM 3rlM Ooec
neqHT:& nocne~oBaTen:&Hbll-! oocqeT ]4aHHHX no a~aHHoll ~enoqKe nporpaMM, 
Ha~Hafl C KOn11pOBaH~lf! CO;I4ep~I11.10I'O JIBHTU C 11CXO~HUM11 ]4aHHblMI1 Ha ~HCK 
11 KOHqaf! aanHC»IO pe3yJIDTaTOB Ha MarHliTHYJO JIBHTY. B XO;!IB STOI'O npouec
ca non:&30BaTen» np11 oe5pa~eHI1H K 8BM yKaahlBaeT Bu~eneHHU!-! eMy ~na pa-
60TH pecypc Bp8M9HH, a TaK~e B CJ!yqae HBOClXO~HMOCTH HOMep MarHHTHO~ 

JISHTH, Ha KOTOpO~ xpaHHTCH 11CXO~Hbl8 ~aHHbiB 11JII1 Ha KOTq_pyro Hyr.mo aa
ll11CaT:& peayn:&TaTbl cqeTa. 

Wue10~11eca B HaCTOH~ee BpeMR nporpaMMHoe o6ecneqeHI1e o6pa60TKI1 

wnn:ouoBol-! 11H~opMa~l1 RBJIHBTCR KoMnneKcoM npuKna~HblX nporpauu HJIH ~ef 
no c:soen opraHHaa~l1,naKeTOM np11KH~HHX nporpa1.11.1 npocToll CTPYKTYPb!/ 0~ 
PemeHI1e OT]4en:&HblX a~aq npol1aBO;lii1TCH aBTOHOMHblMH nporpaMYaMl1, c qJHK

CI1pOBaHHoit nOCJ!S~OBaTBJ!:&HOCT:OIO 06pa~eH11ll K H11M, OWOPMJ!BHHHX B BV!;I49 
cauocTOHTen:oHblX a~aHI1~. Ha nepBoM aTane aTo 6una KnaccMqecKaa uenoq
Ka nporpa1.11.1 THRESH-GRIND-SLICE-SUMX /II/, B HaCTOfi~ee BpeMH ~Jlfi 00-
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pa60TKH KaMepliUX OHHMKOB otp -aKonepHY6HT8 HOllOJI:bSy6TOH MO,ll;6pHHS0-
13aHH8fl l..\6flO<lK8 nporpaMM GEOKIN-SLICE-SUMX /I/. 

06MeH HH<lJOpMaJ~He~ M6llt;zty nporpaNM8Mrl 13 ,ll;aHHOM oJiyqae npOr18130)l;HT
Ofl qepea 13H6WHIDID IT8YflTD 9BM, a yrrpa13JI6HHe - noope,li;OT130M fl3~K8 yrrpaB
Jl6Hrlfl 3a,ll;aHHHNrl Oll6~0HHOfi OHOT6M~ /!2/. 

nna 003));8Hrlff nporpaMMH0-YIT¥aBJIH6MO~ OHOT6MH 13 13>1)1;6 KJ1800L\tj60KO
ro rraKeTa np>~KJia,li;H~ nporpauul 01 noTpe6o13anaob 6~ oy~eoT13eHHafi 
nepe:nenKa HMeromerocn· yilf.e nporprun.moro o6eonet~eHUH, r1 ero npuueHeHue 
,li;Jlfi 06pa60T~rl ,ll;aHHUX C ;npyrr~x SKOilepHN6HTOB 6HJIO 6~ B60bM8 orpaHH
<i6HHHM. fiOSTOMy 6WIO peweHO H8 nepBOII 8Tarre pa60T ·no C03)l;aHIUl 8BTO
M8Trl<i6CKOH CHOT6MH M8T8M8Trl<i60KO~ o6pa60TKH KaYepHUX CHHMKOB orpaHH

<iriTbOff paapa60TKOil Ha;ztCTpO~KH Ha,ll; HM6ID~HMOff rrporpaNMHHM o6eonet~eHH-

6M1 He aaTparHBaH nocne:nHee. 

B OOHOBY paapa60TaHHO~ CHOT6MH 6~JIH llOJIOllt6HH CJ16~ID~e rrpriHI..\H-
rrH: 

- MHHHNaJibHO~ MO)l;H<lJHKaUHH HM6ID!IIerooH rrporpaNNHOrO 06eoneqeHHH, C no-
MO!IIl>ID KOTOporo B6,11;6TCfl M8COOB8H 06pa60TK8 )l;aHHUXi 

- 08MOOpraHH381..\HH llPOI..\eCca 06pa60TKrl ,11;8HHUX OHOT6NO~i 

- YHHBepoaJI:bHOOTH 003;zt8HHUX HHOTpyNeHT8Jl:bHUX ope,lJ;OTBi 

- MaKOHMaJI:bHOrO OOKp8Jl{eHHH aaTpaT py<iHOrO Tpy:na B ITPOI..\6006 o6pa60TKH • 

B peayn:oTaTe ee peanr~aai..\HH 6HJia ooa:naHa cHoTeua B BH)l;e naKeTa 
rrpHKJia)l;HUX nporpauu cnoilf.Ho~ oTpyKTYPH o <lJaKCHpoBaHHO~ rroone:noBaTen:o
Hoouro o6pameHHH K ero nporpauuau.B CRCTeMY mco.n;srT CJie,n;yi<llllie aJieMeH'l'H: 

- ynpaBJIRID!IIaH rrporpauwa (ZEUS) , 

- OllpaBO<iHH~ <lJ8~Jl (DIRECTORY) 

- KOl.trrJI6KO rrpHKJla)l;HWC nporpaMM 1 

- BXO,li;HO~ fl3HK, 
-c5aHK,1laHHUX 1 

- )l;OKyNeHT81..\Hfl. 

PaCCMOTjH1M H83Ha'I8HH6 K8llt)l;OrO >13 3THX 3Jl6M6HTOB H HX B38HMO
OBH3:b (pRO • 2) o 

YrrpaBJIHID~8fl nporpaMMa o6eorret~HB86T H80TPO~Ky OHOTSM~ Ha 38,11;8H
HH~ KOMllJ16KO rrpriKJla,li;HbiX nporpaiiN H Opi'8HH3Y6.T BhliTOJIH6HHe B~<iH01lHT6JI1>

HOrO rrpOI..\6008 B OOOTB6TCTBHH 0 QJHKOHpOBaHHO~ llOOJ16,1lOB8Te,JibHOCT:bll Te:X:
HOJIOrHqecKHX Orrepai..\Hl-t ( rpa.Q)OM 13~ITOllH6HHff T6XHOJIOrH<i60KHX Orrepai..\H~) • 

Cnpa:ao'l:ffi11ii <I>ai1:JI BKJIJOtia.eT B ce6SI onepaTHlllilltt JKYilHM, B K.OT o-
pou XpaHHTOH ,ll;aHH~e 0 TeKy~eM OOOTOffHHH .flpOI..\6008 o6pa60TKH ( O~epaTH~
HH~ apXHB Clr!OT6NH), I'pailJ BHITOJIH6HHff T6XHOJIOrH<i60KHX OIT6p81..\H~ )l;aH!iOI'O 

. I 
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~ 

~ 
KounJieKo 
rrpHKJla,li;HUX 
nporp~M 

~ 
YrrpaBJIHJJ~a S~ c?J ~ iSa,li;BHH~ 9BM . · .. ,.,; 
nporpauua -, '~-" 

ZEUS 

~ "---./ 

• 

PRo. 2. CTPYKTYPHaa BaaHYOoBaab KounoHeHT oHoTeNH zEus. 

KOMllJI6KOa npHKJla;nHHX nporpaMM H 6H6JIHOTeKy yrrpaBJIH~~llX npoue~yp ,li;JIH 
B~rrOJIH6HHff OT,li;6Jll>HHX T6XHOJIOrHqeoKHX onepai..\H~ Ha ff3UK6 yrrpaBJI6HHH 

38,11;8HHHYH onepaUHOHHO~ CHOT6M~. 
KoMIIJieltC npiiKJia.IUWX nporpaMM npe;n;cTaBJUieT co6ofi !JlymumoHBJII,Hoe 

HaliOJIHe.HHe CHC'!'~, C UOMOIIU>IO KOTOporo Be;n;eTCSI MaCCOM OOC<IeT .n;aHHIDC, 
H cocTOHT HS 8BTOHOUHHX nporpauu' c WHKOHpOBaHHO~ noone~oBaTeJibHOOTbro 
O~p8.11{6HHff K HHUo 

BX0,1lHO~ ff3UK OHCT6Uli COOTOHT H3 pH,11;8 rrpOOTHX ,11Hp6KTHB 1 npe.n;Ha
aHaqeHHUX ;ztJiff HHHI..\H8JIH381..\HH pa60TH OHOT6Mbl ZEUS (H80TpO~KH ee H8 
38,ll;aHH~ pexau pa6oT~) H opraHHaai..\HH ot~eTa. 

il0,11; 68HKOY ,ll;aHHUX B .n;aHHOM CJiyt~ae ITOHrl,loi86TCH OOBOKYlliiOCT:b ,ll;aH

HUX paaJIH<iHO~ OTpyKTypu, OOOTOH!IIHX HS waaJIOD H8 ,li;HOK8X H JI6HT8X 1 KO
TOpHe OO~ep&8T HOXO,Il;H~e ));8HHH6 1 rrpOM6XYTO<iHH6 H 0KOH<i8T6Jll>H~e peayn:r,
T8Tli o<~eTa, 11 THTYJibHYJJ 11 ( oJiyllte6Hy¥>) HuwopuaUII¥> .n;na KONnneKoa rrpHKJia;n
HHX rrporpaloiH H ,1lOKYM6HT81..\HIDo 

§ 3. ~YHK~OHHpOB8HH6 Or!OT6NH ZEUS 

Ha aTane ITO,ll;rOTOBKH K pa60T6 C OHCT6YO~ ZEUS He06X0,1lHMO 00-
0TS.DHTl> OllHCOK M8rHHTHWC Jl6liT 1 118 KOTOp~e 6y,ll;yT aarrHO~B8TDCff peayJib
TaT~ o6uepa oTepeooHHYKOB c yKaaaHHeN HaaBaHHa HauepHTeJibHoro rrpH-
6opa (HPD, nony8BToMaTu, onHpaJibH~fi r~auepr~Ten:o), a TaKllte rrpouelltyTo<I-
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Hll6 W OKOH~8T6RbHH6 peayni>T8TH C~eTa. 8TW ~aHHH6 HYKHH ~RH aaKaaa 
uarHHTHhlX nenT, nu6opa HYKHhlX BapHaHTOB nporpawu, y~aTuBaiDm>~X cne

~a~aKy KOHKP6THOH H3M6pHT6RbHOH CHCT6MH1 H ycTpaH6HHH B03MO~HOCTH 
nOBTOpHoro OOC~<eTa ~aHHI:IX HRH HCnOJib30BaHlHI 11 ~lKWX 11 MarHHTHb!X RBHT • 

Ha CT~HV. HHH~HaRH38~HH CHCT6MH C03~86TCH cnpaBO~HH W8HJI, C0-
~6plltalJII:lH onepaTHBHhlH apXHB CHCTBMbl, KOTOphlH nOCTOHHHO OOHOBJIH6TCH 
B npo~ecce o6pa60TKH, H rpa~ BblnORHH6Mb!X TBXHOROrH~BCKHX onepa~HH 
(rETO). 

B OII6paTWBHOM apXHB6 xpaHHTCH CnHCKH MarHHTHhlX JIBHT C YK83aHH
BM HX HOM6pOB, THna H HaanaqeHHfls a T8KlK6 ~aHHH6 1 H600XO~HMHB ~Jlfl 

opraHH3~HH cqeTa (qHCJIO COObiTHH C HCXO~HHMH ~aHHHMH HRH peayni>Ta
T8MH cqeTa, qr.cno yJKe o6pa6oTaHHhlX co6uTal-t). 

8 -~ . ·8 
Pv.c. 3. ITpHMep rBTO ~JIH ~p -SKCnepHMBHTa. 

C IIOMOl!II>ID STOrO rpa~a 3~86TCH IIOCH6~0B8T6JII>HOCTb BHnOJIH6HHH 
CJ16~YIDl!IHX T6XHOJIOrHqecKHX onepa~HH: 

I. OocqeT peayni>TaTOB HaMepenl1!ri no nporpauue TINPUT H aan11c:D peaym;
TaToB cqeTa Ha ~HCKi 

2. 3aHBC6HH6 B KaTanor 06pa6aTbiB86MhlX COObiTHH HH~OpMa~HH 0 IIOCTYIIHB-
WHX ~aHHb!X i 

3. ITponepKa nxo~noro ~opuaTa peayni>TaToB wauepenv.n; 

4. O~eHKa ~cJia xopowo HauepeHHh!X co6biTHl-t; 

5. PeKoHcTpyK~a co6HTHl-t no nporpauue GEOKIN (~>~Knv.qecKaa o6pa6oT-
Ka); 

6. ITponepKa peayni>TaTOB peKOHCTpyK~H COOHTHHi 

7. 06HOBJ16Hl16 KaTanora OopaoaTHB86MhlX COObiTHHi 

8. IlepeiiHCI> peayJII>T8TOB oopaoOTKol COOHTHH C ~l1CKa Ha JIBHTY • 

8 

i i 
• '• 

I 

'.{ 

( :. ... 

1-iHH~anHaa~Mlfl CHCT6Mll IIPOH3BO~HTCH C nOMOJllb'IO KOJIO~H non:D30B8T6-

JIH1 cocTaBJiaeuol-t no cJie~yromeuy o6paa~: 

JOB-card . 

ACCOUNT-card. 

REDUCE. 

ATTACH,ZEUS,ID=LCTIVA. 

ZEUS. 

BEGIN,ZEUS,START . 

EOF 

xZEUS 

xCHAMBER,VPK100. 

xEXPERIMENT, 4 5 . 

XNEWTAPE, DUI1MY, VSN=91 928/91938. 

xNEWTAPE,MSTPUOS,VSN=94923,94937,94939. 

xZEND 

EOF 

!lOHCHHM HaanaqeHH6 ~Hp6KTHB: 

xZEUS - nepBaH ~Hp6KTHB8 06pameHHH K CHCT6!.!6i 
xZEND - ~l1p6KTI1Ba, OKOHqaHHH paoOTU CHCT6Ylli 

xCHAMBER,VPK10o- 01Ip6~6JIHBT THn IIY3hlpi>KOBOH KaMepbl, 
, B ,llaHHOM n:pHMepe - O,n:HOMeTpoBa!l nyauphlWBa.H Ka.Mepa 

OWlli; 

:xEXPERIMENT, 45 - 3~86T HOUep 3KCIIBpHM6l!T8 ( C6ai!Ca) i 
:xNEWTAPE,lfn,VSN=vstape - 3~86T HOUep H JIOrHqeCK06 HUH HCnOJII>3Y-

6MI:IX J16HT. 

AorHqecKoe HMH neHTU uoJKeT v.ueTI> cne~yromwe aHaqenv.a: 

DUMMY - pa6oqaff uarHHTHaH ,JI6HT8i 
MSTPUOS- MarH>lTHaH JIBHTa peayJII>T8TOB l13M6p6HHH (l!STHPD) Ha 

IIOJiyaBTOUaTax (cKaHHPYIDl!IBU aDTOUaTe); 

' KST - uarHHTH8H JI6HTa I\11H6MaTHqBCltHX peayJII>T8TOB (peayJII>TaTOB 
peKOHCTpyK~>lH no nporpauue GEOKIN ) • 

IlapaweTp vsN • onpe~eliaeT nouep uarnHTnol-t JieHTbl. 
Ha O,!IHO~ nep~oKapTe UOlKHO 3a,zlaB8Tb H HBCltOJII>KO uarHHTHb!X llBHT: 

VSN=vst,ape1,vstape2, •.. - UOCJIB~OBaTBJII>HOCTI> HBCKORI>RHX MarHHTHb!X 

JIBHT; 
VSN=vstape1/vstapeN. - nepBaH H IIOCJIB~HHH .J16HTa,nOCJI6,liOBaT~JI»-

H~CTH RBHT. 

< 9 



!Iocne aanepweHii!H liiH.Iil[(lilaJIIilaauml Cli!CTeMbl, a TaKJKe nocne KaJK,lloro 
oopameHIIIH K HeU Ha neqaTJJ Bbl~aeTca cne~y~maa .li!Hiflopuauwa ~JIH nonJJ
aoBaTena: 

- Ha3BaHiil8 npoue~yp~, KOTOpaH ~OJllKHa BblllOJIHHTJJCH B aBTOMaT.JilqecKOM 
peJKii!Me nplil cne~y~meu oopameHiillil K clilcTeue; 

- HanoM>IHaHiile nonJJaoBaTen~ o Tpeoy~mlilxcH pecypcax (BpeuH, MaranHaH 
Jl8HTa). 

Ilp'l nocne~y~m>~x BblaoBax nonJJaoBaTen~ TpeoyeTcH cocTa:BHTD a~a-
Hiile Cli!CT8M8 ZEUS no CJl8.11Y~ll!8MY oopaaey ( aBTOMaTHqeCKllil p8litl'IM) : 

X ZEUS 
xCHAMBER,VPK100 
xEXPERIMENT,45. 
xZEND 

ilOMllMO a.BTO!Vla.Tli'I8CIWro pe.lK!lMa, ,ll;Jlli CMCTeMI:J ZEUS B03MOJK8H TaJOKe 
H a.BTOHOMHblli pelKHM odpa.doTIW .IJ;a.HHUX • .ll.7IJI sToro eft HyJKIIO YJ<Cl3aT:& Ha-
3BaRHe cooTBeTcTn,rromen rrpoue.nypbl Bblll~eHHa: 

xPROCEDURE, name., name - li!MH npoue,llypbl, 

>!Jllil Mai'Hii!THY~ Jl8HTY C liiCXO~HhiMH ,llaHHbiMiil: 

xTAPIN,lfn,VSN=vstape., 

llJIH Mai'HiiiTHYID Jl8HTY ~JIH aanli!CH peayJIJJT8TOB cqeTa: 

xTAPOUT,lfn,VSN=vstape., 

a TaKJKe Jl~Oy~ IIIX KOMOl'!HaUl'J~. B CBH3lil C T8M, qTQ llOPH.liOK 06pa60TKiil 
,llaHHbiX 3a.llaH B rBTO, yKa3aHiil8 JIOI'JilqecKoro li!M8Hiil Mai'HiiiTHOti Jl8HTbl on
P8.118Jlli8T COOTB8TCTBY~ll!Y~ npoue.11ypy 06pa60TKiil CJI8.11Y~ll!8I'O wara. 

§ 4. fiYTH AaJIJJHeilwero paaBHTii!H ClilcTeMu 

flpliiM8H8Hiil8 nporpaMMHO-ynpaBJIH8MOtt CV.CT8MU ZEUS .!~Jlfl UaTeMaTJil-
qecKOM o6pa6oTKiil peaynJJTaTo.a wauepeHww Ka!.4epaux !IJoTorpaQml1, nonyqa
euux B o1. p -::mcnepHweHTe, noKaaano npaBIHIJJHOcTJJ DuClpaaHoro nyTiil ~anJJ

Hel1wett aBTOMaTIII3aUl'llil npouecca o6pa60TKIII ifJli!JlJJMOBott li!Hcj)opMaUiillt>. Coa.na
Hiile STOtt C>ICT8MU, ero nepBOI'O OllUTHOI'O Baplilai!Ta, !I03BOJIIi!JlO 118 TOJIJJ
KO HaJia.llli!TlJ MaCCOBYID 06pa60TKY .ll8HHbiX llO.ll ynpaBJI8Hiii8M 3BM, HO OTKp~

JIO WlilpOKJile B03MO~OCTIII .111IH ~aJIJ>HeMwe£1 8BTOMaTiil3aUiillil Cli!CT8M 06pa60TKV. 
>~,B qacTHOCTH, sTana uaTeMaTHqecKol1 oopa6oTKiil iflliiJil>MOBOl1 li!Hcj)opwauwM. 
Pa3BiiiTiil8 STOtt Cli!CT8Mbl ll03BOJlliiT ocymeCTBHTD liOCT8ll8HHblti !Iepexo~ OT 
aBTOMaTiil3lilpOBaHHbiX K aBTOMaTJilqecitli!M CliiCT8MaM /13/. 
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CliiCT8Ya ZEUS HBJIH8TCH Ha.!ICTpOMKO!tt H~ .li!M810ll(li!MCH KOMIIJI8KCOM 
npl'IKJia.nHbiX rrporpa:uu .ll1IH "'p -::mcnepLU.aeHTafi/,, 111 rrp1.1 HaueHeHMiil rro
cne.!~Hero Tpe6yeTCH Jlli!WlJ l'I3M8H8Hiil8 rpawa BblllOJIHH8MbiX T6~iOJIOI'~qecKllX 

orrepa~lili.1 Iii COCTaBJI8HllH li!Jllil LIO,llli!Wii!Kal.\11!1 ynpaBJIHIO~l1X llp0U8.11YP Ha H3bi
Ke yrrpaBJI6Hii!H 3a,llaHiiiHMiil. 9TO 008CJt6qliJBaeT llOCT8il8HH08 pa3Bii!Tiil8 CHC
T6Libl liJ il0JtOJ!H6Hii!H COOTB8TCTBYI0~8I'O KOLIItJ!6KCa ltpliiKJia,liHb!X nporpaMLI 
HOB~Ul'l nporpauuaul1 no Mepe lilx coa~aaaa. 

nna 008CJt8q8HiiiH JtOJIHOM aBTOUaTl13aUl'llil rrpo~ecca MaT8MaTJilqecKOH 
o6pa60Tim peayn:&TaTOB l13M6p6HHH KaY8pHhlX qJOTOrpai{latt H8o6XO,ZJ;Ii!MO pe
Wl1Tb CJl8.11YIOml'le 3a,lla~: 

- pacml'lpRT:& WYHK~oHanl>Hble :aoauomaocTa coa.n;aaHott Cl1CTeMu aa cqeT 
06ecneqeHl'Jff onepaTiiiBHOI'O B3allM0.1181ttCTBliJH OT,ZJ;8JllJHblX rrporpaMM KOMJt
JIOHCa npl1KJI~Hb!X nporpaMM c nouoml>ro rrporpauuHux li!HTep!IJencoB qepea 
cnpaBoqn~t,t <!>attn Cl1CT6Mbli 

- paapa6oTaTD MaTeMaTliJqecKyiO uo~en:& ynpaBnenna npoueccoy o6pa6oTKL1 
( Kpl1.T8plill1 ,ZJ;llli 0U8HKiil ItaqecTBa Iii ,liOCTOB8pHOCTiil lil3118p8Hii!H l'l peaynb
TaTOB cqeTa) Iii C03~aT:& COOTBBTCTBYIOll(80 nporpaYMHOO o6ecneqeHiil6 C 
T8Y, qTQObl o6ecneqJiiTJJ nporpaUMHblil KOHTpOJIJJ aa JtOnyqaeMHMl1 ,ZJ;aHH~Miil 

rro.n; YITPaBJI8Hiii6M 9BM; 

- poanl'laoBaTD rronHyro aDT011aTltlaaumo o:c~anbnux aTano:a npo~ecca MaTEma
TJilqecKott o6pa6oTKiil <l>l'ln:&uo:aon l1HilJopuaUMa (Ha:IIPii!Map, ycTpaaenl.1e na
pannen:&nott o6pa60TKl'l IIDIHbiX aa paaHux a:canax, npocToTa o6cny~aBa
Hl1H OT,liOJ!lJHbiX nporpaYM); 

- OCYll(8CTBl1Tl> TIOJIHYIO MO,ZJ;IiiWRKa~li!IO UaTeMaTJilqecKOI'O o6ecrreqeHJiiH Cli!CTOMbl 
OdpaOOTKiil B paMKax MOAYJ!bHO!tt Cli!CT8Mbl nporpaMMiilpODaHllH "rL1.n;pa11 /!4/, 
BKJIIOqaa CTaH.n;apTiilaa[(lilro npo~el(ypu ooueua .llaHH~Ml'l MOlK.liY rrporpaMr.taM!tl 
KOMJtJ!OKCa ltpl1Kli~HbiX nporpaMM, Ha Claae Clt6Uii!Miil3}lpOBaHHOI'O FQX
i{lOpYaTa /I47. 9To rroa:aonMT cyi~ecT:aauuo ynpoCTl1TD opraHI1aa~IO paoo-
Tu OaHKa ,llaHHhlX Cli!CT8Mbl ZEUS liJ 86 OOCJIYlKiiiDaHHO • 

PeruiliJaauHH ncero sToro noa:aonli!T cymecTneuao rronucan a<lJ@aKTii!B
Hocu pa60Thl Cl1CT8M OOpadOTKiil !IJii!JI:&MOD0£1 liiH<lJOpMa~lillil, cy~BCTB6HHO CO
KpaTJiiTD aaTpaTbl pyqnoro Tpy~a COTPY.lllllilltoD ilJiilal'lll:acKLIX rpyrrn np111 uac
cono£1 oopaoOTKa ,llaHHhiX. 

B 3a:KJI10ll:6Hiil8 aBTOPhl BblpaJKaiOT onaro.n;apHOCT}', A.A.KopHettqyK~Iil 
T .A .CTpmK a a rroneaHue o6cyJK.n;eHl1H, A .Y .A6.11ypaxli!YOBY, c .r .Ba.lla1IHHY, 
H.A.Bya,ZJ;aBllHOtt, B.c.rouaay, n.H.]eJtliiJ!OBOll, r.B.lliacTaKOBOH, npli!HliJMaB
Wl1M yqacTMe B pa6oTax no coa.n;aa11ro uaTewaTJilqacKoro ooecneqaHliJH .n;na 

o<.p -aKcnepliluenTa. 
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rnarones B.B. "AP· P10-82-211 

nporpilMMHO ynpasnACMuA CHCTeMa MilTeMilTH4CCKOH o5pa50TKH AilHH~X 
a p-3KCnepi<MCHTil 

On~<caHa CHCTeMa ZEUS, o5ec~e4HBa~~aR MilT~MdTH4CCKy~ o6pa5oTKy ¢~<flbMO
BOH HH<)JLpM.J4~<H AnA a P-3Kc.nepHMCHTa nO A ynpaeneHHeM 3BH. PaccMorpc·><a opra
HH3aqHA " ocHDDHWP HeAocraTKH TPilAH~~~HHO~ c~<c.reM~ o5pa6orKH AilH><~x. AaHo 
raK)I(C on .. c.atiHC crpyKTY:lbl, ~YHKL\.,D•·~o~poBJHI•A "' ~yre.• AdflbHe..;wero P<13BHTHA 
:HOH CHCTCM~. fe OCH;;BHbiMH 3flC'"ICHT 1MH RBflRIOTC.A. ynpi!BflAI1UiaA npor piJMMil, 5<1HK 
A<lHH~x " AOKYMC'H.rali"R C>~creMa ZEU"5 P•Hpaf'oraHa AflA o6paGorKH Ai!HH~x c OAHO
MCTPO[JOH BOAOPOA·iO- ry1btpbK~·BOI1 KdMepw 0HlH1. 0Ha n03 BOnReT )'CTPdHHT b 6onbWHe 
3arpi!Tbt PY4·<0r·J TPYA 1 npH Opru·H13 ll,>'.l MaCCOBOi\ 05pa50TKH HH<)JOpMill\>111. (HC
T~Oola peanH30B~Hd Hd 3B~ lAC-6500. 

PaC.ora Bb!,OnHeHa B na5opan:pv.H Sbi4W:n .. renbHOI1 TCX>IHKH " aeTOM.1TH3d411" 
OHSIH. 

Coo5~eHH~ 05ocA.,HcHHOro ~<HCT~<Tyra RACPHblx HCcneAO[JaH.,I1. Ay5Ha 1982 
1----- ----

Glagolcv V.V. ct al PI0·82-211 
Program Co,trol l~r Syst~~ fer Mat~eDaticul Proccssinq of 
of ap -Expcr ir,ent Data 

ZEUS system which allows one "lahtcmatic.JI proccssing of bubble lhamber 
pictures for ap-experimt>nt with man.1gemcnt of c:.om;.>utPr is described. The 
comparison ard basic defect of traditional proccssinJ of film information 
is considered. The structure, operation and further development of this 
system are described. It consists of the monitoring programs, directory 
file, input request language, data bank and documental ion. lEU') system is 
developed for processing ap-experincnt from JINR one-meter-hydrogen I iquid 
chamber. It makes possible to eliminate big manual work <lt organiz<~tion of 
mass data processing on the computer. The syHcm is rea I i sed on the CDC-6500 
computer. 

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