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B HacToAwel ctaTbe paccMOTpeHO MatemaTuueckoe obecneuenue
3KCNEPUMEHTANbHOM ycTaHoekn [NCK=-2 /1/, paGotavuweit Ha nuHuw
c 3BM EC-1040. Mpw paspaGoTtke xomnnekca nporpamm Gun ucnons-
30BaH ONLIT CO3gaHMuR CUCTeM/ 2,8/,

MaruutHoli cnektpometp [AUCK-2 npegHasHaueH gns uccnegosaHUA
npouyecca dparMeHTauMn AfEeP MUILIEHW B WHKNO3UBHO!. NMOCTaHOBKE:

a+b>c+X, /1/

YacTuya ¢ perncTpupyeTCA B MHTepBane yrnoe swneta or 49° po
180° OTHOCMTENbHO HaNPaBNEHUA NEePBUUHON YacTHUB 4 M B MHTepaa~
ne wmnynscos ot 0,15 go 1,6 FaB/c. Takoi awbop KMHEMATUUECKHX
nepeMeHHbix NO3BONRET MCCNeposaTh B3auUMOfeNCTBME agpoHa a ¢ no-
KanbHOM rpynnoi 13 HECKONbKUX HYKAOHOB AAPA b, T.e. KyMynsTuB-
Hoe pompaenne uyacTtuy’?/.

BuigeneHue noneaHbx cobWTUA OCYUECTBNASTCA HE3aBUCHMMBIM U3-
MepeHueM BpeMeHM nNponeTa Ha AByx Gazax /4 m n 1 M/ ¢ TOuHOCTH®
150-200 nc, noTeps, 3HEpPrun Ha WOHM3AUMO, WHTEHCMBHOCTM BCNbIW=
Kit YUEPEHKOBCKOro u3nyueHWA B TBEpAOM paguaTtope, a TaKke
€ NOMOIBID NOPOrOBOrO rasoBOrO UYEpeHKOBCKOro cueTuuka. Paape-
weHne NO WMNYNIBCY ANS BTOPWUHBIX YacTuu - L%, BxogHOW TenecHuk
yron - 2:10-% cp.

3BM EC-1040 / ~300 Teic. onepauwit/c, 512K Gavitos/ ocHauexa
HaGopoM CTaHaapTHeIX NepudepuiHbIX YCTPOWCTB, MYNbTUNNEKCOPHLIM
Y uYeTHPbMA CEneKTOPHLMA Kavanamm. Kpome ykalauHwX ycTpoicrta,
MCNONb3yeTcA yAaneHHuid /-1 km/ tepmuuan Ha Gase navartaowero
yctpoiictea DZM-180 KRS, EC-1040 ocHauwerna onepaunosHoil cucte-
moit 0C EC ¢ ¢uKCupoBaHHeM unchiom 3apau (MFT), mzpavme 4.1,
pepakunn 3 /5-7/,

B kauecTBe A3LIKOB NPOrPaMMUPOBAHMA  MCRONB3OBANUCH
dopTpan U accembnep. flocnegHuit NpameHANCR BNA CO3A3HUA MOAY™
neli, obecneunsaniyux OpraHu3auun paboTh KoMNnexkca nporpamm
¥ peanuayouux ¢yHKUMM ynpaBhewus annapatypon gna cGopa » Ha-
KONNeHWA AAHHLIX, @ TaKxe BHBOAA Pe3dynbTatoB HA yAanewHwi Tep=
muHan. Ha ¢oprTpaHe Hanucaws MOAQyNM BBOAA W MHTePnpeTalWn [aH-
Hbx /aupexTun/, o6paCotkn mHpopMauuu v BbiBOga pe3yneTaTos.

Komnnexc nporpaMM peanbHoro gspemMeHu npu pyHKUMOHUMPOBAHWMM
BNCTyNnaeT 8 buge npobneMHol 3afauM, BBOAUMON B MNAKETHOM Peku-
me.

AnnapatHoe cormacosauue KpeWTOB PernCTPUPYIOWEen annapatypsl
¢ kaHanom 3BM EC-1040 peanusoeaxo npu norowmn paspaboTaHHoro



8 OMAK muxponporpammHoro KontponnepahvvPerncrpupynman “ nNepe-
fAaoilana annapaTypa ssionHeHa B8 cTaHaapTe KAMAK,

PACNAPANNENUBAHKE MPOLECCOB W CTPYKTYPA
KOMIIEKCA NPOTPAMM

CTpyKTypa KOMRNEKCa NporpaMM ¥ 3Hanua anropuTMOB pachapan-
nenuBaHus Npoueccos u B3aumopercTema IBM ¢ BHewnwmy abownenTa=-
MW B INEKTPOHHHX 3KCMNEpUMEHTaX, npongnu7px Ha nuMHun ¢ 3IBM
EC -1040, noppoGHo onucaws B paGoTtax’ %3/, 0TmeTwm 3agech TOnbKO
OCHOBHHIE MOMEHTM.

Pa6oTa KOMNNEKCa NPOrpaMM peasitHOro BPEeMeHH OPraHM3OBaHa
8 MYNbTUNPOTPaMMHOM PEeMMME COrnacHo aumcuunnmue obcnywusanun
¢ abcomoTHwMmM npuoputTetamm. 310 obecneunmeaeT BRO3IMOMHOCTH na-
pannenbHOro peweHus 8 peanbHoM MacwTabGe BpemeHM cnegyounx oc-
HOBHHX 3agau:’

1. Ynpasnexuue annapatypon NepegaumM mHPoOpMauuu, npuem M
Gypepuaauyua 3KCNEPUMEHTANbHLIX AAHHBIX .

2. NacnopTu3auva ¥ HAKONNEHWE AAHHHX H3 MATHUTHHIX NEHTaxX.

3. 06paboTka mHPOpMaAyMM C Uenbll onpefeneHnnR XapaKTepucTUK
paboTu annapaTtyph /TexHM4YecKu’d KOHTpOnb/ w HuCcAeayeMbx (uan-
yecKux npoyeccos /OUanueckuis KOHTpons/.

L, OBecneuenne onNepaTUBHOro BIAUMOREHCTBUA IKCNEPHUMEHTATO=
pa c JBM,

0C EC npepcrasnfeT BO3MOKHOCTH PacnNapanfienNueaTh BuiNOfHEHWE
APOKEeccOoB HEKOTOPOro Wwara 3ajaHuA NOCpeacTBOM O6pa3oBaHUR nog-
3agay. Hanuume B8 cucteme OC cpeacTs NapannenbHOro BLINOAHEHHUA
M CUHXPOHU3AUUKM NpoLeccos NO3sOonReT Ha Gasde ONepayUoOHHON CH-
CTeMp OPraHnM3cBaThb MYNLTUNPOTPAMMHBIN KOMNMIEKC PeantHoro apeme-—
Hn /CM. pUCYHOK/.

Bonpoch 3PPeKTUBHOro MCNONL30BAHUA ONEPaTUBHONH NAMATH ABAR-
DTCA TaKWe BeCbMa AKTyanbHbiMM NpU pelleHun OGCywgaemwx 3afau.

Npyu NPocTOit CTPYKTYPE ONUCHBAEMbI KOMNNEKC NPOrpaMM 3aHu=
maet o0bem onepaTvBHOW NaMATM ceuite 300K /623 yueTa 6ydepos
ana cBopa unpopmaymu/,. [focTynHuéi nonw3oBatenw pecypc 03Y wa
RanHONW IBM coctasnset oxono 380K /npu TparauTHOW NPCrpamme
cuctemHoro seoaa/. JpPexTusHuM CNOCOOOM ONTUMMIAUUM WCNONE3O-
BaHWA pecypca onepaTUBRHOW NAMATH ABNAETCA NOCTPOEHWE KOMNfeK=
ca NpPOrpamMM peanbi{oro BpeMeHu B Bufle CTPYKTYPH C NepexpsTUeM
/osepneitnoi cTpyKTYpH/ .

B KOpHEBOM cerMeHT noMelleHH NPOrpaMMHbie MOAYNKM, peanuayw=
e PyHKUMM ynpabBneHma annapaTtypoi, ssauMogencTeuA C onepa-
TOopoM, cGopa M HaKoNNeHMA JaHHbIX. 3TO, B coueTaHun C NPUOPU=
TeTHON AUCUMNIMHON aAucneTuepuaayuu, obecneunBaeT BHCOKYID peak=
THUBHOCTb KOMMAEKCA HAa BHEWHWE CUrHank. B KauecTee OCHOBHOrO
kpuTepna paszbuennAa KOMNAEKCa NpoOrpaMm Ha CermMeHTH subpaHo Tpe-
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OoBaHMe CHUMEHMA KOSIMUECTRA 3arpy3ok 8 03Y nepexkpuBavwwxcs
CerMeHTOR NpU BLINOAIHEHWK NPOrpPaMM, 4YTo obecneunBaeT MUHUMW-
33UM0 HENpou3BOAUTENbHYX NOTEepb BPEMeHM.

CornacHo yKazaHHOMY KPHTEpHID, KOMNJIEKC Mporpamm pasfiened Ha
TPW OCHOBHbE pynnb CerMeHTos,uMelwMe onpegdeneHHue $yHKUWoHanb-
HHEe Ha3H3UEeHMA, a MMEHHO:
~ UHMUMANM3aUUA U ONEpPaTHBHAA HACTPOMKA KOMMNEKCA MPOrpamMM;
= MHOrOMEpHHIH aHasnK3 JaHHEX W HAKOMNSIeHWe CTaTHUCTUUECKUX pac-

npepeneHui ;
- utorosan ob6paboTKa AaHHuX, reHepupoBaHWe pesynbTUPYIUMX
$aiinos.

Bpyrum cnocoGom cHukeHua TpebGyemoro oGsema oOnepaTHBHON Nna-
MATH AENAETCA WMCMNONb30OBaHME CPEeQcTB OrnepaTHBHOro pachpegene-
HnA pecypca 03Y anA pasmelleHuA RAHHBIX, MMEOUMX AWHAMWUYECKYIO
APUPOAY. [MHAMWUECKaA NPUPOAA COBOKYMNHOCTHU 2MIEMEHTOB AAHHWX
onpenenfeTCA BapbuposaHuem B8 npouecce paboTe KonuuecTea 3ne-
MEHTOB M MX paamepos. Mo Tuny CpeacTs ONEpUPOBAHUA € AHHAMWM=
UeCKMMY CTPYKTYpaMn fAaAHHbBE AENATCA HA TPU KNEGcCa, a MMEHHO:

- paHHbHE, BBOAVMBIE HEMOCPEACTBEHHO C YyCTaHOBKM;

- cTatucTUUeckne OGbeKTu, KoTophe OGpabarTHBanTCR NaKeToM
nporpamm HBOOK /9/;

- AMHaMMUECKHE ANeMEeHTH MPOU3BONLHOrO TUAA, KoTophe oGpaGaTui~
BARTCA naxkeToMm nporpamm ZBOOK /107,

3a cueT OBepneifHOM CTPYKTypH WU MCNOJNL3OBAHMA CPeacTs auHa~
Muuyeckoro pacnpepenenms 03Y yganoce cHu3uTh TpebGyemuii pecypc
onepaTtueHOi namAaTH pao 200K /npu obbeme AMHAMMUECKOW CTPYKTYYpH
20K/ 6e3 chumeHun 3pPeKTHMBHOCTU paboTu KoMMnexca NporpamM.

B ocobyo obnacte smgencHu Bydepa ANA pasMeweHUA NEepanyHoON
uuidopmaumy. KonumuecTso nepegasaeMoit Mudpopmauuum 8 TeuyeHue OT=
Aenbuoro cbpoca NyuKa 3aBMCHT OT YCNOBUM 3IKCNEPUMEHTA M MOKeT
BapbLUPOBATLCA B AMana3oHe OT coteH 6auT go 20K Ga#it /okorio
1800 cobuTuit/. W3-3a OTHOCHMTENBLHO HEBHICOKON IMPEKTUBHGH CKOPOC-
T OGMEH3 C BHEWHUMM 3aNOMUHAKEMMM YCTpOHcTBamM/3/o6uem Gydepa
npueMa B ONepaTWBHOM NaMATHM fommern ObTb AOCTATOUYHHM 4NA pa3-
MelleHUA AAHHHX, COoOTBEeTCTBYOWUX OfHOMY cbpocy nyuka. PeweHue
3agaun obpaboTku paHHbX Takwe TpebGyeTr otgenbHoro Gydepa e
onepaTWBHOW NaMATH M3-3a acUHXPOHHOCTU npoueccoa cbopa u 06~
paboTku.

Paamep Oytdepa, aanpawvsaemoro npoGnemHoit nporpammoi, npo-
nopuMoHaneH pasmepy cBOGOAHOrC y4yacTKa namMATh B paspene. Ero
MOMHO MEHATbL Ha YpOBHe AWpeKTu® onepartopa. B 3asucumocTH OT
yCnosu#i axkcnepuMeHTa ANMHA pasfAena, B KOTOPOM HyHKLUMOHUPYET
KOMNAEKC NporpamM, uMeeT pasmep ot 210 go 240K. 3to nossonser
BO BTOPOM pa3gene ornepaTHBHOM NaMATU NpoBoAMTL paboTwm no
o6paboTie RaHHBX M CO3QaHMI® MaTemaTuueckoro obBecneuewmnn /anu-
Ha 3Toro pasgena 170 +140K Gait/.
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CBOP, HAKONMEHME W NEPBWUHLIN KOHTPONb
3KCNEPUMEHTANBHHX AAHHBIX

C6op akcnepuMeHTaNbHBIX [AAHHBIX, OTHOCRUMXCA K OTZENbHOMY
cbpocy nyuka, peanu3oBaH CpefcTBaMu porpaMMbl KaHana. fAns aron
uenu anfapaTHO peanu3osBaHbl PYTUHHHIE (GYHKUUW UHULHANM3aUMM an=
napatyps KAMAK, HeoBxogumuie ana cGopa AawHuix of oTaenbHOM
cobuTumn. YkaszaHuuii nogxoq NO3BOAMN UCKSINUMTH M3 npouecca cBo-
Pa [aHWMX noTepw, obycnosneHHHe BpemeHem paboTk onepayuonHOA
cucTeMs npu ofcnywmMBaHuM 3aABOK HA BLINOSIHEHWE Onepayui psofa=~
swBOAa. B pesynstate nogcuctema cBGopa paHuux no3sonuna obcny-
MUBATb NOTOK 3KCNEPUMEHTANLHOM MHPOPMAUUW B YCIIOBUAX BHICOKOM
UACTOTH pPerucTpaiiMm uayudaemux B3aumofencTeud /go 4-103 saaumo-
pesicreuii/c/.

NlocTopepHOCTL nonyuyeHHoM 3IBM mHpOpMauumM uacTUUHO onpegenner-
CA C NOMOWbLI NEPBUUYHOrO KOHTpONA Bcero obbema MOCTyrnaoupx
AaHHbiX. TaKOW KOHTPONb OCYUWECTRARETCA COrNacHO WU3BECTHOMY
MHOMecCTBYy MNOCNeaoBAaTENbLHO NPUMEHRAEMbIX KpuTepues. B Kauectee
npMMepa MOXHO NPUBECTH PEANW3OBaHHY® NPOBEpPKY NPaBUIbHOCTH
nosiyyeHvA Hanepea W3RECTHWX KOAOB fHanpumep, WaxmatHox/. 31O
obecneuvBaeTt HafleMHb KOWTPONL Nepepnaruied annapaTyps.

OueHe NPOCTHM U 3DPEKTHBHLIM OKA3ANCA NPeAnOMeHHb W peanu-
30BaHHLIA KPUTEPUIl, KOHTPOMAMPYIOWWA KPaTHOCTL ANWKE NONYYaeMoR
uHPopMaLMKM ANWHE OTRENbHOro cobuTuA. C ero noMmowsw ocyuwecTsnA—
eTcA NpoBepKa KOPPEeKTHOCTU Noruku paboTu cuuTHBanwen M nepepan=
weX annapaTypsl. CouetaHue oTMeueHHO! 3PHPEeKTUBHOCTM C NPOCTOTOW
peann3ayvu genaoT lenecoobpaaubiM MCNOAB3IOBAHWE TAKOro KpuTe-
puA 8 noaobHHX cuCTeMax KOHTPONR [OCTOBEPHOCTH NONYHEHHMX
RAHHBIX .

HudopMaymA, yROBETBOPADILAA BCEM KPUTEpPUAM, CUMT3EeTCA [O07TO~
BepHOi, 3anuceBaeTcs npu HeobxoauMmocTu Ha HMIl » MoweTr cnyxu.b
axogHoit gaa nporpamm ofpabotkn. Ecav xoTh oguH M3 MHOWECTBA
KpuUTepHen HapyweH, fAaHHble GpakylOTCA, W 3KCNepuMeHTaTopy NocH-
naevcr cooluyenne, gervanmaupyvilee xapakTep oGHapy¥eHHOro orka-
sa.

OBPABOTKA [QAHHbIX

Komnnexc nporpamd McnosbayetchR ana obpaboTku AawHbix B8 pe-
wume paboTu Ha suHuM (on~line) u B pewume oBpaGotku (off-line),

B pexume o06paboTkn MCTOUHUKOM UHDOPMaUUM ABAANTCR AAHHWIE, 3a-
NUCAaHHLIE HA MArHUTHBLIX fIeHTaxX.

8 npouyecce 06paboTKm fRaHHBX NPOMIBOAHTCA KOHTPONL 33 Ka-
uecTBOM paboTu annapaTypsl, NOCTPOEHUWE PA3NMUHBIX CTatTUCTUYeC-
KMX pacnpegenednit, HeoBXOAWMBX ANA OUEHOK 3¢dexTa, onpepeneHve
XapaKTepuCTUK QOHa M UMCNa 3aperuCTPHMPOBAHHLIX NOMledHbiX CO6H=
THR ANA PA3NMUHBIX COPTOB YacTuy.



Koneunoi uenuio o6paGoTku uHPOpMaumm B peannHom MacutatGe
BpeMeHU U npu paboTe komnnekca nporpamm 8 pexmme obpaGoTuu
ABNAGTCA NONy4YeHUEe 3HAUEHWUN BENUUUHN MHBAPMAHTHOIO AuddepeH~
UMANLHOTO CEYEHWA POMAGHWA pasnnuHbiX uacTuy /#*,K',p,d,t . He?,
He* ,7 / B 3aBMCMMOCTM OT UX KMHETWUECKOH IHEpruM, yrna 3Muc-
ChKl, @TOMHOTO HOMEPa AAPA MMWEHW, JHEPrWv U COopTa Hanetawuei
UACTMUH W ONUCaHMe Pe3aynbTaTOB MIMEPEHWH Pa3NUUHLIMK BUAAMKM
OYHKYMOHANbLHBIX 3aBUCUMOCTEH .

B cooTeeTcTBUM C NOCTaBneHHHMA uenamy oGpaGoTKy MoxHO yc-
NOBHO PasSAREenuTE Ha YeTHpe 3Tana:
~ KanubpoaouHbe MIMepeHus ;
~ TexHUYeCKui yposeHb 0BpaboTku;
~ @puavuecxKuii yposeHs o6paboTKM OTQENnbHOM CEepuv MaIMepeHwl;

- ntoroeaf oOpabotTka ganHbx U nNpeAcTaBAeHwe pe3ynbTaToB.

B paﬁote/1 noKa3aHo, 4TO MCNONb3yemuit B YCTAHOBKE MHOromep-
HHW aHANW3 NO3BONAEGT NPOBOANTHL HASHTMOMKAUMID YACTHY OAHOFO
3HaKA 33apRAAa ORHOBPEMEHHO B WWPOKOM UHTEpBane cKopocTed
/ B>0,16/ 8 ycnosuax Gonbuiol GOHOBON 3arpy3Ku perucTpupyouen
annapatypu C BLICOKOW CTeneHbid NOARABMEHWMA (OHOBHX uYacTuy W cny=
uaiHpix cobutuin Gea notepu addeKTMBHOCTU perncTpaunu. flpuHaToe
cobuTne MMeeT QMKCUPOBAHHLIA POPMAT M COAREPHUT CRepywuy©® HHGop-
Mayuo: ¢
- spemr nponeta T1 /Basa b m/;

- BpemA nponeta T2 /Baaa | m/;

- speMA nponeta T!1’ /nozeonmeT nonyunTe pacnpefencHUe uacrtuu,
‘noTepanHux'' Mo T1 na~3a cTapTa CRy4alHHM CUTHANOM,OnNepewan=
wuM paboumi/ ;

= MOHM3AUMOHHHE MOTEPU YacTuus B cuMHTWANATOopax S2,83,84;

= WHTEHCUBHOCTH BCMHIIKM UYEPEHKOBCKOrO M3NyueHua B TBEpAOM pa-
AMATOpPE ABYX UYEPEHKOBCKUX CUETUMKOB;

- AaMNNUTYRA YEPEeHKOHCKOrO M3NyYeHWR (IOPOroBOro ras3osoro Yepe-
KOBCKOFO CueTunKa;

= BpPEeMA MpoONeTa 4YacTUUN MemAY Fa308biM UEPEHKOBCKUM CUETUMKOM
u cumHTUAnATOpoM S3 /T3/;

- waxMaTHbill KOQ, HeOODXOAWMBIK ANA TEeXHWUECKOTrD KOHTPOnA nepe-
Aavuwen annapaTypb.

ComoxynHoCcTs nennuuﬂ{Tl.Te,TliAEss.AEsa,AES4JEV.IEWI O.Tsl
ofpaayer npocTpaHcTRO cobuTuit. 06nacTe B fpocTpaHcTBe COOLITHH
3aflaeM YCROBUMEM OAHOBDEMEeHHOro HaAGnNoAeHnA 3HaUEHWi KOOPAWHAT
cOGHTHA B 3aA3HHLIX MHTEpeanax No Kamgoi M3 KoopauHaTt, T.e.
Tlr[‘rimin 'Tlm.xlo Tac [szil! . szll } n T.4.

Opradu3auwa nNporpamMMsl MHOrOMEPHOrO aHanu3a noilsonset 8 Npo-
yecce o6paboTkM AAHHLIX BLIAENATH COGHTMA B Pa3/IMUHBIX MHOrOMep=
Hoix OBNAcTAX M CTPOWUTH ORHOMEPHHE U ABYMEPHMNE NPOEexywu coaep-=
mumoro 3Tux obnacTtell Ha OCH KOOPAWMHAT MPOCTPAHCTBA CobWTMA.
Axanus nonyueHHWX pacnpepencHnid NO3BONAET He TOMLKO OUeHWTH
uucno cobMTuii OnpepeneHHOro CoptTa U CTaTUCTHUECKHE XapaKTepuc-
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TUKM CNEKTPOB, HO TaKxe OleHMTb BKN3A CNyUYauHbX CcOoBMageHui

npy Gonbuwux 3arpy3kax perwcTpupycuen annapatypu. Takum oGpa-
30M, 3Ta npoueaypa NO3BONAET wccnefoBaTe 3DPEKTUBHOCTbL U goOCTa-~
TOUHOCTb MpPUMEHAEMbX KpUTepwes ANA aHaNW3A NOCTynavuwed uHpop-
MayumMu .

MeTogom suigeneHuAn noJie3HbiXx cCOOHTUIN ABNAETCA anropuTM -
xpuTepued. [OACHWM CyTb 3TOro MeTofa Ha npuMepe KoopauHaTol
r,=f(T1,T2). WcnonbayAa NUHeiHY® CBA3b BpPeMeHW nponeTa BTOpUY-
HUIX UYACTHML Ha aByX epeMA-nponeTHux Gasax, 3anuuweM cooTHOWEHME

rg= q*T1-T2+1, 72/

rae q.h - KOHCTaHTM, KOTOpHE MOXHO ONpeaenMTb U3 aHanu3a Asy-
Meproro pacnpegenenna (T1,T2). Co6GuTus NO 3TONH KOOpauHaTe pac-
npeaeneHs HE3aBUCUMO OT CKOPOCTH PerncTpupyeMux vactmy. Bce
coBLTUA, HE CBA3AHHME CO CAYUAiHbM CUMHAMOM CUETUHUKOB, HMMEDT
pacnpegenieHMe MO rp C OQHUM MaKCUMyMOM. JTOT MeTog NO3BonAet
Takme HauGonee NPOCTHM CNOCOGOM genaTh OUEHKW CKOPPenupoBaH-—
HOFO MO CKOPOCTH POHA.

fiporpammuan peamMaaumMA MHOFOMEPHOro awanu3a cobuTtuii M cra-
TUCTUUecKOli 0GpaboTKK pacnpegeneHuii BHIMONHEHa ¢ NpUMeHeHMeM
nakera nporpamM HBOOK. Mawetr HBOOK odopmnen 8 suge Gubnuortekun
# coueTtaeT rMBKOCTp M MHOrooGpasue BO3IMONHOCTel C addeKTup=
HOCTbI. XapaKTepHOM OCOGEHHOCTLR ITOr0 naKeTa ABNAETCA AWHAMM=
yeckoe pacnpegeneHve NaMATH ANA obGpabGaTueBaeMsx pacnpeaencHuii,
B03MONHOCTh ABTOMATUYECKON YNAKOBKW COAEPNMMOrO HECKOMbKUX
KaHenoe pacnpegeneHMAa B OgHOM cnoge. B coctaBe naKeTa MMenTCR
NPOrpaMmul apMPMETHUECKMX Onepaumit CO CTATUCTUUECKMMM pacnpe-
AGNeHMAMN, PUTUPOBaHKE U T.4.

NpumeHenne naxketa HBOOK emecte ¢ yaoGHbiM AMAnorosnM QOCTYNOM
AKCNEePUMEHTaTOPa K erc nognporpaMmam ¥ obbektam nossonnreT 3P-
PeXTUBHO pewaTh 3aaauM aHanuaa uuxdcoMaynu KaK AnA OTAEeNbLHON
cepun “3aMepPeHMH, TaK U ANA H3KONNEHU? HeOoGXOoAUMEX CYMMApPHBIX
pacnpegeneHui,

KpoMe NOCTPOeHNA Pa3NMUHLIX CTaTUCTHUecKnx obnekTOoB B pedynb-
TaTe MHOIOMEPHOrO aHanM3a ANA KakQoro copra YacTuy POPMUPYETCRA
"GaHK MHTerpansHMx XapakTepucTuk ronesnsx cobuTui''. Itn obrek-
Tel ABAIAITCA ANEMEHTAMK CHCTEMM ANMHAMMUYECKOrO pacnpedenceHHWA naMa-
™ ZBOOK. AnA xamgoro coprta uaACTUL COAEPMUTCA MHDPOPMaUMA O
uncne cobuTiii, 3DPEKTURHOCTH FPaHML NO KaWQOH U3 MUCTMONb3YyeMbX
KOOpAMHAT, CpeaHelt amnnMTyae pacnpeaeneHuA cobuituii no kampoit
KoOpanHaTte, O uncne coGuTuii, BOCCTaHOBAEHHWX ckemoit T1',

NporpamMmu 3anonHexun ''‘Ganka’’ oNTUMMSKMPOBAHY NO BPEMEHN M
noasonAnT Memay UvknamM yckoputens obpabGatumBaTth secb obvem
nocTynammei wadopMauUKM ANA BCEX COPTOS BTOPHUHLIX YacTuly, pe-
rucTprMpyemux ofHospemenHo. flocne KampoW cepuu uMamepexnsi uHpop-
Maymn, copepxawanca s ‘‘Ganke'’, 3anuceleaeTcAa Ha daitn cyMMapHeix
Pe3yNnbTaTOB, PA3IMEwEHHNH Ha ancke.



MHULMANM3ALUMA ¥ ONEPATHBHAA HACTPOWKA
KOMNAEKCA NPOIrPAMM

Ha cTaguv vHMynanu3aywm BLINOAHANTCA Onepauun, CBA3aHHLIE
¢ o6pa3zoBaHveM CTPYKTYpH AAHHLIX} NPUCBOEHHEM MEepPeMeHHbIM U KOH~
CTaHTaM HauanbHWX 3HaAYEHMUI; NOArOTOBKONW MACCHBOB, COOTBET™
CTBYRUMX CTAaTMCTUUECKUM pachpefileNeHVWAM; UHTepnpeTaumel ampex-
TUB; NpepcTaBieHueM IKCMepUMeHTaTopy 3HaueHui GasncHux napa-
MeTpoB. [lo cooeMy QYyHKUMOHANbHOMY HAa3HAYEHUO 3ITa cTaguA pas-
AENAETCA Ha MHULMANW3AUMIO FPYNNb Cepuit M MHULRMANM3aunMe OAHOMN
cepun naMepeHvi,

HHUunanu3auwa TeKylleid cepuM M3aMepeHudi NpeaHas3HadyeHa AnNA
BBOfla NACNOPTHWX AAHHLIX ITOW CepuM, a TaKKe NOArOTOBKW Heo6-
xoauMex anAa Habopa wxdopmauun Maccusos. Co3gaH NPorpamMmHbI
anNnapaTtT asTOMATUUECKOro KOHMTPOMA 33 NPaBvuNbHOCTLI AeACTBWMA
onepaTopa 8 CTAHAAPTHOM CUTyauun NpW NOAFOTOBKE K OuepepHon
cepuu naMepeHuit. B cnyuae HEKOPPEKTHWX AENCTBUI Ha IKpaH gucn-
nea peBoguTca coobuenme o6 owubke.

WHuynanuaayua rpynnel cepuin npepHasHauyexda ANA NOATOTOBKH
KoMnnexca nporpamm k pabGote ¢ onpepeneHHol KOHPUTypaumen
YCTAHOBKM W aHaNMaa WMHPOPMAUUM UCXOAA M3 DU3MUECKOM 3apauu.

Kak oTMeuanochb swue, AnA KoHTpona paboTw annapaTypw U xofa
SKCNEepuMeHTa HeoBXOAUMO NOCTPOEHWE W BLIBOA OAHOMEPHLIX M fASYy-
MepHLX cTaTucTuueckux obvexktos. 0T6Op cobwTuit Npu cTatucTuuec—
Kot obpaboTKe 3KCNEPUMEHTAaNbHWX AAHHBIX NPOUCXOAUT NO Creaywo-
wemy anropuTMy:

a/ Nposepka sapuaHTa /oTGOp onpefeneHHbX 3HAUEHUMH HOMepa MUWe-
HH, Yrna 9MWCCUM, UMNYNbCA W 3HaKa 3apAfa BTOPUUHHX YacTuy/.
Nporpamma [QonyckaeT NocTpoeHue pacnpefeneHdis ANA NATW pas-
SIMYHNIX PAPMAHTOB.

6/ Nposepka ycnosuit /aMnaMTypa NO KawaoW »3 KOOPAWHAT cOOLITUA
HaxoAUTCA BHYTDM 3aAaHHOrO NO 3TOM KOOpAUHaTe wHTepeana/.
AnR Ka¥paoro sapMaHTa AONYCK3EeTCA 33RaHMe [0 AEeBRATH YCNOBMMA.

8/ 3anonHeHne HeoOXOAWMEX OAHOMEPHHX W ABYMEpHHIX pachpefeneHwuw,
OTHOCAWNXCA K ONPeAesieHHOMY BapUaHTY W OnNpefeneHHsM ycno-
BUAM.

KpoMe 3apanmMa BapHaHTOB, YCNOBWW W naeHTUPUKATOPOB Heobxo-
AVMBIX CTATHMCTHUECKUX pachNpepeneHUil NPU WHULMANN3aUUKH TaKxe
3agawT ycnosusa ANA oT6opa cobuTuii B '"6aHK WMHTerpanbHWX xa-
paKkTepucThk'',

Aina esoga Anpef;n7 YNPaBREHHUA MCNOMb3YETCR MOAUDUUUPOBAHHARA
nporpamma FFREAD/1V pupextuBa coctouT w3 knouesoro cnosa
W Habopa napameTpos. B KauecTBe napaMeTpoB fONyCKaeTCR WUCNOMb-
30BaHME UeMbX U BewleCTBEHHBIX YWCES, NOrUYECKUX MepeMeHHNX
W TeKCTOBHX KOHCTaHT. MNapameTpu AuMpexTHB BBOARATCA B cBobGogHoMm

dopmaTe.



flpu paGote B8 peansuom Mmacwtabe Bpemenn Heobxogumo onepa-
TUBHO MEHATH HE TOMhKO 3HAUEHMA NAPaMeTpos, HO U CaMy CTPyK-
TYypy 06paGoTku uHGOPMaunK /unMCno BapHaHTOB WM ycnoeuii, 3akas
Hoswix pacnpegenemwii v T.48./. ANR 3TOro coafad annapaT BeOAa
AMBEKTUB C NyNbTa oneparopa /cM. cneayoumis pasgen/.

C TNuky 3peHVA uNTepnpeTauu AUPEKTHEH pa3genspTcs Ha f[Ba
knacca. K nepsoMy npuHagnewar gupeKTHebl, ANA KOTOPHX CUCTEeMa
UHTEeprpeTauun ToNbKOo Npeobpasyer 3HaUeHME NapPaMeTpoB K HYHHOMY
TUNY nepemeHHbix. [nA gupekTuB BTOPOro Knacca nNpy MHTepnpeTta-
UMM CO3[3NTCA COOTBETCTBYWWMNE 3INeMeHTH B AMHAMWUYECKON CTpyK-—
Type OnepaTUBHON NAMATH, MHUUMMPYRTCR NPOUECCH BHUMCNEHWA
Tpebyembix 3HAUeHwdi napaMeTpoB, NNaHUPyeTcA Bksoa Heobxogu-
Mol onepaTtopy unbopmauwm. lpumepom Takmx AUPEKTUB MOryT cny-
MATE OUPEKTUBH 3aKa3a cTaTUCTUueckuX obvexToR, onpefeneHWA
yCNosui gns MHOIOMEpHOro aHanu3a v T.4.

Nporpamma MHTeEprpeTauumn GUPEKTUB NOCTPOeHa Takum o6paszom,
4TO NpU BROJE HOBOM CTPYKTyph 0GPaGOTKM COXPAHROTCH HakohneH-
Hble paHee U HeobxopuMbe B AgantHeliwelt paboTe pacnpegenerus.

ONEPATUBHOE B3AMMOAEACTBUE JKCNEPUMEHTATOPA
C KOMNAEKCOM NPOrPAMM

IppexkTUBHOE ynpasnieHWe PAGOTON KOMNNEKCa NPOrpaMM, KOHTPONL
nocTtynawviuern UHPOPMaUUM, AHANU3 CYMMADHLIX pacnpegeneHnit HeBO3-—
mMomnp Ge3 paasuTOl cucTempn guanora ‘'axcnepumentaTtop-3BM'.

Ana peweHnA 3TOH 3agauu Gwn co3paM NPoBNeMHO—OpPHEHTHPOBAHHYIA
A3LIK yNpaBreHus &{5 KOTOPOM AWPEKTUBL COCTOAT M3 KMOUEBROro
cnoBa ¥ HeKOTOPOro MHOWMECTBAa MapaMeTpos /BrIOuMAA NapaMeTphl

no ymonuanvo/. Beogumuie gupexkTuBnw 06paBaTwBawTCA NPOUECCOPOM
aHann3a KomaHg, obecneunsanmmM UX NEeKCUUECKUM, CUHTaKCUYecKui
n cemaHTMueckunit anamma. fpu GnaronpuaTHOM peaynbTaTte NpoMa-
BOANTCA MHTEPNPETAUUR AVPEKTUBH, B NMPOTMBHOM CNyuae BHBOGUTCA
coobueHne o6 ownbke.

Beog » ofpabGoTka xoMang onepatopa odopMneHn B Buge OoTaenb-
HoM nogsagaun. OHa HauvHaeT paboTy npu oOieM WMHULMUPOBAHMMN
KOMMNNeKca nporpaMm W 3asepwaeT ee TONbKO Npu 33BEpWeHUM APYIrux
OCHOBHBX 3agau. TakuMm 06paaom onepaTop UMeeT BO3MOKHOCThL B
noGolt MOMeHT OKa3aTh ACMYCTMMOE yNpaBnAlNuee Bo3feicTBMe Ha
KOMANEKC NPOFpPamMM,

NogpoGHoe onucaHue [UPEKTUB, C P33NAUUHBIMA NPUMEPAMM UX MpU-
MEHEeHWRA COgepMaTCA B paSOTe/iz{squh MBl OTMETUM TONMBKO OCHOA-
HBi@ MOMEHTH .

AnA ynpasnsowero vo3geicTBMA HA KOMAMEKC NPOrpaMM Co3AaHu
rpynns  KOMawa ynpasnesna HabopoM CTaTUCTMKKU, BHBOAOM WHPOP-
Mayuu, ynpasfieHHeM HaKONMUTENeM Ha MAarHUTHOW NeHTe, BLIROAOM
AUArHOCTHYECKHX coobljeHnit, QyHKUUOHMPOBaHMeM nporpamm obpaboT-
kn. C nomowsid anpexTH8 B8 npouyecce HAbOpa CTATUCTUKK MOMHO
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MeHATE obbem 06paloTku, uuMCHO M NapaMeTpw pacnpegeneHuii, yc-
NOBUA ANA MHOMOMEPHOro aHanusa, NpoMaBOAUMTH BHBOA HAKOMNNEH-
Heix Tabnuu M pacnpegeneHuit, NeyaTb KOHCTAHT M NapaMeTpoBs
nporpamMbl U T.4. 0coBeHHO MHTepeCHHIM ARA AaHHOIrO KoMNnexkca
nporpamMM RRNAETCA MCNONb30OBaHWE OMANOroBOro peXuMa pnA aHa-
nM3a M NpPeacTaBneHnWA pe3ynbTaTos -  u3aMepenui. OcHoBolt
3TOro pexuma fBNAETCA pa3BuTUE AUANOroBbxX CPeACTB ANA MCNONb-
30BaHMA cneayivuMx BO3MOXHOCTen naketa HBOOK:

- pa3ameueHue M 3anonHewve cTaTucTuuecknx obbvekToB /anA 3a-
HECEHUA B FMCTOrpaMMy CTaTUCTUUECKUX OwMBOK, OTNMUHEIX OT KBap-
PaTHOrO KOPHR M3 CYMMH KsagpaToB Becos cOBLTWif, McCnuns3yeTcA
nporpamMMa HPAKE/;

- apudMmeTUueckue onepaumu Hag o6BEeKTamu;

= anNpPOKCHUMAUMA CTaTHCTHUECKMX pacnpefeneHui pasfiMuHbIMK
PyHKUMAMKU /B HacToOsRllee BPeMA MCNOMbL3YIOTCA IKCNOHEHTa, rayc-
coMaa M NONMHOM NpPOM3RONLHON cTenewn/;

- pasnoobpasHuie cnocolu NpeacTaBnexwnA pacnpegeneHnil (Ha ne-
YaTavWUX YCTPOMCTBAX;

= HaNoOWeHMe Pa3NUUHLIX DYHKLMOHANLHLIX 3aBMCMMOCTEN Ha nony-
UEHHbE CTAaTUCTUUECKME IKCNEepUMeHTaNbHbie pacnpefeneHun;

- pa3smelleHMe pacnpefgeneHuit Ha yCTPOMCTBAX NPAMOro AOCTyna
¥ nocnegyoijee cCUUTHBAHME MX B ONEPATMBHY NaMATH.

Pa3sutan B paboTe cucTeMa guanora nO3BONRET HE TONLKO aKTUB~
HO ynpasnATb NpoueccoM o6paBoTku, HO K aBTOMaTU3MPOBaTL npea-
cTaBneHWe pe3ynbTaTOB M3MEPEHWUH, NPOBOAWTE aHanNU3 NOMyuveHHbIX
Pe3ynbTaTOB NyTeM CPABHEHUA UX C PAZNUUHBIMK QYHKLMOHANbHBIMKU
33BUCHMOCTAMM M BHIUMCANTL 3HAUEHMA COOTBETCTBYNIWMUX NAPAMETPOB.

3AKJHYEHKUE

Ha Base O0C EC 3BM EG-1040 co3paH KoMmnnekc NporpaMMs peans-
Horo BpemeHu AnA yctaHoeku AUCK-2, cocTonwelt m3 cymHTUNNAYMOH=
HHX U YEePEeHKOBCKUX CUYETUMKOB.

Komnnexkc nporpamm obecneunBaeT addekTusHHi cBop, Hakonnewrue
n 06paboTKy IKCNEPUMEHTANBHHIX QAHHMX, BLICOKYK AOCTOBEPHOCTL
noctynuewes B 3BM mHpopmauymm Ha OCHOBe HAAEKWHOrO KOHTPOMA 3KC~
nepuMeHTanbHOro o6opyAaoOBaHUA, AMArHOCTUMPOBAHME M AeTann3aynpd
obHapymeHHsX OTKA30B annapaTyps .

Paaeutan B paborte cucTeMma AMANOra NoO3sBONAeT AKTMBHO ynpas-
NATL npoyeccom 0BpaboTku M NpeacTaBnNeHHA AAHHBLIX.

PaccmoTpenHoe 8 paGoTe nporpammHoe ofecneueHuwe NO3EONUMNO
npoBecTH Ha cuHxpodaloTpoHe OUAM uwxn aKcnepuMeHToa N0 Uccne-
[OBAHUD KYMYNIATUBHOIO PONMAEHWA JacTMy.

AsTopul BupaxanT OBnaropapHocTs npodeccopy H.H.FosopyHy 3a
noneaHe obcykaeHur u nogaepxky paGote; J.Wlrpality, U.U.Eecu-
KOBY M KONNEKTWBY CHMCTEMHHX NPOFrpaMMUCTOB, WHKIHEPOB M onepa=
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Topoe, paboraouux nHa IBM EC-1040 JlaGopaTopuu BHCOKMX 3Heprwii,
3a NOCTOAHHY nomowb; f1.T.E¢umesy, A.0.Kpruko, H.C.Mopos,
B.M.CnenHesy, A.H.XpeHOBy 3a yuacTue B HafafjKke CBR3M annapaTty-

Pu

KAMAK ¢ 3BM; B.K.Bonpapemy, A.A. Moetopeiiko, M.Nenya - 3a

obcyxaeHue anropuTma nporpamm obpaboTkm pamueix; 0.0.KynenuHon

3a

12.

noMoWweL NpY NOAQroTOoBKE pa60'ru K nyﬁnnxauuu.
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HET JM MPOBEJOB B BAMEA BMBJAMOTEKE?

By MoxeTe MOJYYNTb NO NOYTE NEPEYNCACHNHE HNXE XMNIN,
ecan oMM he Owar 3axalzaNn panee.
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[Meamuenko N.M. H Ap. KOMINEKC NMpOTpaMM peansHOrO 10-81-75%
BPeMeHH i MccnemopaHus Ha ycradHoBKe J[MCK-2 xyMynATHEHOTO
PORIEHHA YacTHI|

PaccMOTpeHs BONMPOCH COSOaHMA MATEMATINMECKOro obecnevdeHHs
PeAIbHOT'O BPEMEHH [N MAarHHUTHOro cnextpomerpa IMCK~2. YcraHoska
paBoraer Ha auEMp ¢ IBM EC~1040.

B pamkxax omepanuonHoit cHcTemn OC ECpemenm sagauH pacnapan-
JleIMBaHHA  MNpoLleCCOB, ONTHMHSAUMH 3bPeKTHBHOCTH MCIOJLSOBAHHA
pecypcoB JBM.

Onucassl ¥ NPoAHAJMSHPOBAHE BOIPOCH OPraHMsalnMi KOMILIEKCa
nporpamq "[HCK"; c6opa, HAKOIJIEHMA ¥ IePBHYHOI'O KOHTPONMA SXCle—
PHMEHTAJIbHHX JaHHHX, KX o6paloTKH, OMNepaTHBHOI'O B3aMMonelicTPHUA
9KCHEpHMEHTATOpa C KOMILIEKCOM NpOI'paMM.

Komnnexkc mporpamMM ofecnevynyi NMpoBefEeHHE Ha CHHXPOdasoTpoHe
OHAH uMKIa 9KCHEepHMEeHTOB NO KYMYJIATHEHOMY POXLEHHN YacTHI.

PaGora BbulofiHeHa B JlabopaTOPHH BHICOKHX 2HePI'Mit u JaSopaTopuu
BMHCIIHTENILHON TeXHHKE M aBToMaTHsamuu OHIH.

Cools 06vens 0 MHCTHMTYTA AfepHuX uccneposahmll. RyGus 1981

Ivanchenko I.M. 2t al. Software for Real Time 10-81-754
System of DISK-2 Spectrometer for Investigation of Particle
Cumulation Production

Some problems of creating the software for real time system
of the "DISK-2" spectrometer are considered. The spectrometer
operates on—line with the ES-1040 computer. In the framework
of the 0% ES operational system the tasks of parallel perfor-
mance of the process, effective use of computer resources are
solved. Problems of organizing the "DISK" program system are
considered; algorithms of experimental data acquisition are
analyzed; data processing and subsystem of operative interac-
tion of experimenter with the program complex are described.
The created system provides effective solution of tasks of
data acquisition, data processing and accumulation. The software
considered allows ome to carry out a cycle of studies of cumu-
lative particle production.

Communlication of the Joint Institute for Nuclear Research. Dubna 1981

NlepeBog 0.C.BuHOrpagosoi.
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