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AKTY8nl>HOCTJ, npoc5newu. HeCMOTPH H8 Hac5nDA88MOe B nocne~He rOAU 
HHT8HCHBH08 p88BHTH6 8Jl8KTPOHHUX MSTOAOB perHCTp8UHH qaCTHU, TP8KO
BU80,l,;8T8KTOPU c WHJILMOBUM c~ewow HHWOPMan1111·Bce e~e HBHHDTCH OAHHM 
HS OCHOBHUX HHCTPYKSHTOB npH Hccne,i,;oBBHHH 1l38HMO,l,;SncTBHn qacTHU·Bu-· 
COKHX 8H8prHff C B8~8CTBOM. ~nH oc5pac5oTKH WHnLMOBon HHqxlpMBUHH Hcnon1,-
8YDTCH Cll8UH8JlLHU8 CHCTSMU, COCTOH~He HS cnOEHOn BNCOKOllpOH8BOAHT6JlL
HOil npOCKOTPOBO-H8M8PHT8nLHOff annaparypu, paanHqgoro THll8 ~BM H COOT
BSTCTBYD~ero nporpa~Horo oc5ecneqeHHH. CoBp6M6HHU6 CHCTSMU oc5pa60TKH 
qJHJlLKOBOff HHWQPMBUHH HBJlHDTCll c5onLWHMH H cnOEHUMH qenoB8KO-M8WHHHUMH 
KOMllJ16KC8MH, B KOTOpux SBM HCnonLSYDTCll B OCHOBHOM ,l,;nH ynpaBneHHH 
npoueccoM H3K8P8HHil H npoB8,l,;6HHH BUqHCneHHil. Pac50T8 ES no opr8HH88-
UHH ripouecca oopac5oTKH, paac5opy H aHanHay peayn1,raroB_cqeTa npoHaBo~ 
,l,;HTCH.nD,l,;l>MH. Bcne,i,;CTBH6 aToro P88JlLHU8 BOSMOEHOCTH CHCTeM aaq8CTyD 
onpe,i,;enHDTCH HS npoHSBOAHTeJioHOCTDD HSM6PHTen1,aux ycrponcTB H SBM, 8 
TSU ROnHqecTBOM HHqopM8UHH, KOTOPYD B COCTOHHHH np08H8JlH8HPOB8Tl> co
OTB8TC~BYD~H8 rpynnu 8KCll8PHM6HT8TOpoB. 

YCHJlHH B oc5n8CTH 8BTOM8TH88UHH npouecca o0pac50TKH qHJlLKOBOn· RH-
- • ' I • 

qiopM8UH~ B mUUi H _ B ,i,;pyrHX HA6PHUX U8HTp8X c5unH, _B OCHOBHOM 1 H8llp8B-
neHli H8 paap860TKY H C08,l,;8HH8 nony8BTOM8THq8CKHJC H 8BTOM8TH'J6CKHX , 
H8M8PH~enLHUX ycrpoilcTB, OOH8~6HH8 USHTpBnLHOrO BUqHCJlHTenLHOro 'xowti
neKC8 wo~wH SBM H coa,i,;aHHe CHCTeu K8TeM~THqecxon oc5p860TKH·axcriepH
KeHT8nLHliX ,l,;BHHliX. qTO K8C88TCH MSTO,l,;OB H opr8HH88~H npouecC8 oc5p8-
60TKH nonyq5euux ,l,;8HHUX, TO OHH paaBHB8JlHCL cnado H B H8CTOH~ee BPS~ 
MH CT8JlH.CA6PEHB8D~HM W8KTOPOM B llOBUWSHHH oc5~eD npoHSBOAHT6Jll>HOCTH 
Tpy,l,;8 qlt8HKOB •. 

M8T6K8THqecK8H oc5pa 60TK8 peaynn8TOB H8M8P8HHn. K8M6pHUX _qioTorp8-
4lH'1 npOH8BO,l,;HTCH,. K8K np8BHno, B ll8K6THOM peEHKe H COCTOHT HS PHA8 
nocne,i,;OB8T8JlLHlilC onepanHil (HHOrOCTyneHti8TOCTL), KO Top_ue oc5ecneqHB8DT
CH 8BTOHOMHliMH nporp8KM8MH •. Henocpe,i,;cTB8HH08 ynp8BJ16HH8 H ,KOHTpoaL 
88- nponeccow oc5p860TKH,.J!HqJOpM8UHH B08BOE8Hli H8 qenOB8K8._ T8K8H cno
ZHBmSHCH np8KTHK8-0c5p860TKH peaynu8TOB H8MepeHHil TpedyeT 60l!l>WHX 88-
TPST pyqgoro TPYA8, qTo npHBOAHT K HeawweKTHBHowy 11cnonLaoBaHHD ware
pH8nl>HliX H qenoBeqeCKHX pecypCOB. 

CoKp8~8HH8 1UICB8 pyqHux onepauHff MOE8T 61iTl> ,l,;OCTHrHYTO 88 cqeT 
C08,l,;8HHH( ·H8~ocHOB6 ·HMSD~XC!I qenoBeKO-M81l!HHHUX KOM11118KCOB, 8BTOM8TH
qe~KHX CHCTSU W8T8K8THqecKoff oc5p8QOTKH qHJlLMOBOil HHqopM8UHH, ~ KOTO
pux K8CCOB8H oc5p860TK8 p88YJ1LT8TOB HauepeHHtl B6,l,;8TC!I no 88,l,;8HHOff npo
rp8KM8 IlO,l,; ·yripa:irnellHSM 8Jl8KTpOHHO-BUqHCJlHT6JlLHUX M8lllHH 1 8 JlD,ltH ocyute
CTBBHDT mlmD KOHTPOJ11,H.IJ8 WYHKUHH HnH p8W8DT TS 88,i,;8qH, KOTOpue B H8-
CTOHU188 BpeKH 8~8 H8BL8H nepeJIOEITL HS Sl:!Y. Coa,i,;8H!f8 T8KOl'O THll8 CHC
T8M Tpec5yeT pemeHHH 6on1,moro xpyr8 a8,i,;8q, B TOM -cmcne _p8apa60TKH H 
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peanH8BUHH M6TOA0B nporpaMW!OrO ynpaBn6HHll ABHHhlM TeXHOnorHqeCKHM 
npoueccoM, BKJIEq8H 8H8JIH8 H KOHTponL ABHHHX, nocTynaEiJU,IX C npocuoT
pOBHX, H8M6PHT8nLHhlX ycTpOitCTB H peaynLT8TOB cqeTa COOTB6TCTBYEIIUIMH 

nporpaKWIHMH CPErnCTBBMH. 

CoCTOllHH6 Bonpoca. M8T6M8THqecK06 o6ecneqeHH~ TP8AHUHOHHHX CHC
T6M o6pa60TKH CHHMKOB C nyaupLKOBHX K8M8P npeACTSBnlleT co6oit H860p 

r• . 
88MKHYTWC nporpauu, KOTOpHe, K8K npBBHno, C08A8B8nHCL p88HHMH nDALMH 
Oea 8AHHoro CHCT8MHOro noAXOAB • EonLwoit onuT HcnonoaoBaHHH, HBKOn
neHHliil B npouecce o6pac5oTKH ABHHhlX, a TaKae nporpecc B od.7.racm TexHO
norHH nporpaMMHpOBBHHll noaBOmlnH rpynne COTPYAHHKOB UEPHa c~opuynHpO
BBTL OCHOBHli8 npHHUHOli opr8HH88UHH MOAY JILHOil CHCT8Mli nporpaMMHpOBBHHll 
11 rHAP8 11 x), KOTOp8ll HcnonLayeTCll B H8CTOlliJl68 BpeMH AJIH C08A8HHll HOBO
ro nOKOJ16HHll M8T8M8THqecKoro o6ecneqeHHfl K8M8PHliX 8KcnepHM8HTOB. BHe
AP8HH6 MCTOAOB MOAynLHOrO nporpaMMHPOBBHHll B paMKBX 8AHHoro CHCT6MHO
ro nOAXOA8 noaBOJillCT mHpOKO ucnonLSOBBTL xopomo _OTJ18Jt8HHli8 H-npone
p8HHli8 nporpaMMHhl6 8J16M6HTH {MOAYJIH) H CYUl6CTBOHHO ynpocTHTL·npone,ey
PY o6M6H8 nporp8MM8MH M6E,lU' p88JIHqHHMH U6HTp8MH. BCll6ACTBH6 8TOrO H8 
TOJILKO CYUl6CTB6HHO COKp8THnHCL cpOKH pa60T no C08ABHHD HOBl,IX·nporpau
MHNX CHCT6M, HOH KOp0HHllM o6paaou H8M8HHnCH 88 xap8KT8P• Y paapa6oT
qHKOB OOHBHJIOCL 60JILW8 B08MOEHOCT8it AJ!ll HCCn8AOBBHHll H yconepweHCTBO
B8HHfl pa60TH H6 TOnLKO OT,ll8J!LHHX nporpauu, HOH nceit CHCT81W B nenou. 

Kpoue Toro, coaABHHe cHcTeM conpflfEA8HHH °i5C60TKH KawepHHX 
CHHMKOB, T8KHX

1 
H8llpHM6P, KBK INDEX , DACATA , } H T.n., KOTO

pNe, XOTH H He peWHJIH npo6neuy KOMnneKCHOit 8BTOM8TH88IUIH ncero npo
uecca B uenoM, HO T8M H8 M6H86 I1o8BOJIHJIH HBKOllHTL 60JILWOit OOHT B o6-
J18CTH HCnOJILSOBBHHH 8J18KTPOHHO-BliqHCJIHT6nLHllX MBWHH AJIH opr8HH88UHH 
H ynpanneHHH OT,llenLHliMH 3T8ll8MH npouecca M8T8M8THq6CKOI o6pa60TKK 
3KCnepH118HT8JILHWC AEl:IHHX. COSA8HH8 8THX OHCT8M noanomcno 6onee S!M18K
THBHO opr8HH80B8TL B8CL nponecc o6pe60TKH nyTeM 8BTOM8TH38llllH OT-

x} Bock et al. Hydra-Modulars programs tor Bubble Chamber Data 
analysis, JINR, Dl0-6142 1 Dubna, 1971. 

xx) Letartre c. Track Chamber Program Library, Long write-up Y5001 

vol. 1, CERN, Geneva, 1968. 

,nx) EenoKorwron D.A. H ,lij). li~Ba, IlilK ?5-129, Cepnyxon, 19?5. 
EenoKonHTOB D.A. H ,llp. ~tBa, IlilK ?6-131, Cepnyxon, 19?6. 
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;it6JILHHX Bli'lHCJIHTe.1ILHliX nponCAYP H B8,ll8HHll 11EYPH8JI8" 1 CO,ll8plll8Ul6r0 HC
TOPHD o6pa6aTHB88MliX C06liTHit. 

TBKHM o6paaou, HM6EUlH6CH nporpaMMHH6 cpe,llCTBB H H8KOllJ16HHHit 88 
MHOrHe rOAH OllliT pa60T B STOit o6JIBCTH C08A8JIH xopowHe npeAnOCli.1IKH 
;ltJlfl nepexo;zta OT qeJIOB8KO-M8WHHHHX KOMnneKCOB K 8BTOM8THqecKHM CHCTe
uau, ynpaBJIHCIWM 8BM. 

UenL pa6oTu. OCHOBHBll aaAaqa aaKnEqanacL n paapa6oTKe H coaAa
HHH HOBoro llOK0118HHfl CHCT81ol MSTel48THqecKOlt oc5pa60TKH tliHJILMO:BOit HHipOp
uauu, o6ecneqHB8DIJlHX H8A8EHYD MBCCOBYD o6pa60TKY ABHHHX, S!Wi8KTH:BH06 
HC~OJIL80BBHH8 8BM H M8KCHM811LHO B08WlltHHit, H8 6aae HM6E~HXCll T8XHHqe
CKHX H nporpBMMHhlX Cpe,llCT:a, ypo:aeHL 8BTOM8TH88UHH SToro nponecca. 

B COOTB8TCT:BHH C STOit nenLD noTpe60BSJIOCL pemHTL CJ16AYDUlH8 88A8- · 
qH: 

- BH8,lij)HTL COBp81o16HHli6 M6TO,llli nporp8MMHpOB8HHR Anll C08A8HHR 6o
Jl88 co:aepm8HHHX CHCT8M M8TeM8THqacKOil o6pa60TKH ~HnLMOBOR HH~PMBUHH; 

- C03~8TL CHCT6Mli M8T8M8THqecKoR o6pa60TKH peaynLT8TOB oduepa 
Kauepuux CHHIIKOB Honoro noKoneHHll Ha 6aae CHCT6Mli MOAYnLHoro npo
rpauMHponaHHfl 11 rHApa"; 

- HCCnErnOBBTL 3T80li npouecca o6pa60TKH ql!JILMOBOil HHWOPM81.\il:H, 
Tp86YDUlH8 qonLmHX 88Tp8T pyqHoro TPYAB, H C08A8Tb KOMnJI8KC C06UHBJIH-
8HPOB8HHHX nporpauu, llO:BliWBDUlHX SiPb8KTHBHOCTb STOro npouecca B 3KC
nepHM6HTBX, npo:aqAHMbOC Ha EHAKOBOAOPOAHHX nyaupLKOBliX KeMepax OllilHi 

- Blipe60T8TL OCHOBHH8 npHHUHnli oprBHH88UHH nporp8MMHO-YllpBBJill8-
M~X CHCT6M H paapa6oT8TL HHCTpyueHTBnLHli6 CP8ACTB8 ~nll o6pa60TKH 
tlJHJILMOBOit HH!pOpMBUHH llOA ynpa:aneHH8M aBM. 

H8Y'lll8R HOBH8H8. ABTOpOM BnepBH8 6HJI8 paapa60TSH8 KOHnBOUHH 

1
nporpaMMHoro ynpanneHHH :acew nponeccou uaTeuarHqecKoU o6pa6oTKH \l}HnL-
1o1onol HHipOPMBUHH, o6ecne'll!B8E~8R 8BTOM8THqeCKHlt oOcqeT ABHHHX no aa
ABHHOit~uenoqKe nporpauu no~ ynpa:aneHHeM 8BM H aHanHa nonyqaeuux pe
aynLTBTOB nporpBMMHHMH cpeACT:BBMH. C08A8HH8R HS ee OCHOB6 CHCT8M8 
ZEUS noaBOJIHJ18 pacnpocTpSHHTL M6TOAH nporpaMMHOro ynpaBneHHll HS 
B8CL T8XHO~OrHqeCKHit nponecc K8T6M8THqecKOit 06pa60TKH tliHnLMO:BOlt HH
WOPMBUHH B naKeTHOM peuue. Xap8KT8pHon oco6eHHOCTLD STOff CHCT8Mli HB
.1Ill8TCH T8KE6 H TO, qro OHS o6ecneqHB88T CYUl8CTBBHH08 COKp8Ul6HH8 aa
TpaT pyqfforo TPYAB H He Tpe6yeT 60JILWHX nepe,ll6JIOK Oaao:aoro MST6M~TH
qecKoro o6ecneqeHHR. 

B OCHO:ay C08A8HHOro SBTOPOM HO:aoro nOR0.116HHR CHCT6M M8T8M8THqe
CKOit o6pa60TKH K8M6PHHX CHHMKOB, nonyqaeUHX Ha EHAKO:BOAOPOAHOff nyaupL
KO:aol KSMepe 111IEAMHna", 6HJIH nOJIOE6Hli nocne,llHHe AOCTHllt8HHR T6XHOJIOrHH 
nporp8MMHPOB8HHH, TSKH8,K8K annapaT reH8P8UHH KOHKP8THOit KOHipHrypanHH 
CHCT8MH, IIO'AfJILHHI IJpHHUHll, 8BTOM8THqecKHit nepeXBBT ynpa:aneHHll B BBB-
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panHHX eHTyauHHx. Bee 3TO o6eenetmBaeT rH6KOeTh eHeTeMH, ynpo~aeT 
ee eonpOBOE,ll6HH6 H pa3BHTH6, rapaHTHpyeT BHCOKyD Ha.itelltHOeTh B 3KCnny

·aTaUHH H T.n. 
ABTOpOM BnepBHe B OffiH 6Hna paspa6oTaHa M6TO,ltHKa nporpawwHoro 

cpaBH6HWI ABYX HesaBHCHMHX HSMepeHHn O,l!HHX H TeX ae co6HTHn H-Han
,lt8Hli KpHT8PHH .itnH oueHKH COBnaAeHHH 3THX pesynhTaTOB. C03,lt8HH8H ua 
ee OCHODe cneuuanuaHpOB8HH8H nporpawwa nOSBOJUl8T U6HOD ue60JihWHX aa
TpaT wamHHHOro BpeMeHH nonyqaTh nonHyD HH~OpMaUHD O KaqeCTB8 HSMepe
HHtt H B08MOZHOCTH HX HCnonhSOBaHHH B 3KcnepHM6HT8nhHHX HCCllfl,ltOB8HHHX. 

Paapa6oTaHa H peanHSOBaHa opHrHHanhHaH M6TO,ltHK8 H,lt8HTH~K8UHH 
co6HTHtt, no8BOnflJJ~8H opraHH80B8Th STY npoueAYPY nporpaMKHHK nyTeK. Ee 
npHM6HeHH8 B ueeKOJihKO pas ycKopuno npouece H,lt6HTH~HK8UHH B 

3
Hep 

8KcnepHM8HTe {Ha O,l!HOK8TpOBOtt EUAKOBOAOPO.llHOtt nyaHphKOBOtt K8Mepe 
OHffH),p63KO COKP8THnO KonuqecTBO auanHSHpyeuott HHifJ(>pM8UHH H noaBonH
no opr8HH30B8Th o6pa6oTKY BCeX eo6HTHtt no 8AHHOtt T8XHOJIOrHQ8CKOtt cxe-

ue. 
Ha 6888 eHCT8KH MO,ltyJihHOrO nporpaMMHPOBaHHH 6HnB peanHBOBBHa 

llO,ltCHCTeMa MOA8nHpOBaHHH Kauepuoro aKenepHM8HTa Ana XHAKOBOAOPOAHHX· 
nysHphKOBblX Kauep OHffH. Ee xapaKTepuott oeo6eHHOCThD HBnHeTCH 06~8.itH
HeHHe ,11Byx oeHOBHHX aTanoB reuepaUHH ,lt8HHHX H HX Henocpe,1teTB8HHOro 
aHanHaa B pBMK8X O,ltHOro 38,llaHHH ,IIJUI SBM. 

PeanuaaUHH. H.iteH, anropHTl,lhl, M8TO,ltli, npe,1tnOE8HHH8 8BTOPOM, 6HnH 
peanHSOBaHH B BH,lt8 nporpaMM B paMKax CHCT8JW 11 I'HAP8 11

, KOTOPH8 BXOAHT 
B eocTaB MaTeuaTHq8CKOrO o6ecneqeHHH CHeT8M o6pa60TKH (PHJihKOBOtt HH
topuauHH .itnH XH,l!HOBOAOPOAHHX nyauphKOBHX Kauep OIDIH. 

IlpaKTHqecKaa U8HHOCTh. C nouo~hD eoa.itaHHOrO aBTOpOM uaTeKaTuqe
eKoro o6ecneqeHHH pemeH H pemaeTeH pH.it WH3Hq8CKHX H npHKnaAHHX aa.itaq, 
eBHSaHHHX C o6pa60TKOI ~HnhKOBOtt HHWQpMaUHH. YcnewHHtt onHT HCnOnhSO
BaHHH 8TOro Ma.TeMaTH'tI8CKOro o6eCIIe1ieHRH H paapa6oTKa HOBWC npo:rpaMM 

noKaaanu npaKTHqecKyD ueHHOCTh H aqlW5KTHBHOCTh npe.itno~eHHHX H peanu-
30B8HHHX nporpaMMHHX cpe,ltCTB, HX YHHBepeanDHOCTh .H uenecoo6paauoeTb 
npHKeH8lillH ,ltllH paanuquux 3KenepHM6HTOB. 

CosAaHH8 eHCT8K 6830BW: ~YHKUHOHanhHHX nporpawu noenyuno ueo6-
XOAR!U:!U WYHAaM6HTOM ,llnH paapa60TKH nporpawMHo-ynpaBllH8MOtt eHCT8MH, 
npeAHaauaqeHHOtt .itnH aBTOMaTHSaUHH npOU8AYP MaTeuaTeqeeKOtt o6pa60TKH 
KauepHHX CHHMKOB. Paapa60T8HH8H KOHU8nUHH nporpawuoro ynpaBn8HHH 
noaBonaeT BKnvqaTb B eHeT8MY uaTeMaTHqeeKoe o6ecneqeHH6 AnH nD6oro 
3KcnepHM8HTa, YAOBn8TBOPHD~ee npHHHTHM cornameHHHM noCTpoeHHH npH

K1lBAH!iX nporpawu CHCT8KH 11 I'HAP8 11
• 
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Anpo6agHH H ny6nHKaUHH. 0CHOWH6 waTepuaru,i nonoxeHHH8 B OCHOBY 
,ltHecapTaUHH, ony6JIHKOB8HH B pa60TBX/I-B/, BlillOnH8HHHX 8BTOpOM B 1976-
-1982 r.r. Bee OCHOBHH8 peaym,TBTH, p8CCMOTpeHHH8 B ,ltHCC8pT8UHH·, no.it
po6HO ,llOKJ18,ltHB8JIHCh H 06cyx,11anHCh Ha HayqHHX eeKHHapax JIBTA OHffH 
(r. nyoua), pa6oqux COBe~aHHHX no o6pa60TK8 WHnhMOBOtt HHWQPMBUHH C 
XH,ltKOBOJtOPO,llHHX nysHpbKOBblX KaKep OHHH H M8XAJH8PO,IIHOM COB8~8HHH no 
nporpauuupoBaHHD H M8T8M8THqeeKHM M8TO,llaM pemeHHH ~aaqeCKHX 38,itaq 
(!97'?, ,lly6Ha). 

CTpYKTypa AHCeepT8UHH. nHceepTBUHH COeTOHT HS BB6,ll8HHH 1 Q8THp6X 
rnaB, 38KnDQ8HHH H 6H6nuorpapHH, eo.11epxa~ett 63 H8HM8HOBaHHH. 06~8M. 
,llHCC8pTaUHH eocT8BJIH8T !50 CTpBHHU T8KCT8, 17 pueyHKOB, 5 Ta6nHU H 
O,IIHO npHnOll8HH8. 

COAEPlAHHE PAhOT~ 

Bo BB8A8HHH o6oeHOBHBa8TCH BKTYBJihHOCTh BH6paHHOU T8MH, paccuaT
PHBBDTCH oeHOBHH6 hpo6neMH H oco6eHHOCTH C08,ll8lillH CHCT8K MaT8M8THQ8-
CKOtt 06pa60TKH WHnhMOBOtt HHWOPMBUHH, a TaKE8 ifJ(>puynHpyDTCH OCHOBHli8 
J.t8mI pa60TH H HanaraeTCH KpaTK08 C0,118pll8HH6 ,ltHCCepTal.lHH no rnaBaM. 

B nepBott rnaBe ,ll88TCH xap8KT8PHCTHK8 Kauepaoro 3KCn8pHK8HTa, 
H8lI8r88TCH K8TOAHK8 o6pa6oTKH KBM8PHHX ~oTorpa~tt C KJI8CCHqecKHX llH,ll

KOBOAOPO.ltHHX nyaHpbKOBHX Kawep H onHCHBaeTeH TP&Zt.l!J.tKOHHaH CX8K8 opra
HH38UHH npouecca o6pa6oTKH. 

PaecwaTpHBBeTeH K8T8M8THQ8eKaH nOCT8HOBK8 npo6neMH BHBnHaa pe
aynLTBTOB H3M8p8HHtt Kauepuux ~OTorpa~HM H ~aeTCH o6aop pa8BHTHH COOT
B8TCTBYJlll!HX eHeTeM. 0CHOBH08 BHHM8HH8 y,itenH8TCH OllHC8HHD eoBp8K8HHHX 
nporpBMMHHX HHCTPYM8HTOB, npHM6HH8JWX npH eoa.itaHHH M8T8MaTHQ8CKOro 
o6ecneqelillH K8M6PHHX 3KCll8pHK8HTOB {cHeTeJW MO,ltynI,HOrO nporpaMKHPOBB
HHH 11I'il,llp811 , OaK8T8 npm< 118,llHHX nporpSMM ,ltJIH XpBH8HHH H MO,ll8pHH88UHH 
6onhm~x T8KCTOB PATCHY4 H MeTO,llOB ,IIOKYM8HT8UHH 60nbWHX nporpaMMHHX 
KOMnn8KCOB WRUP ) • _ 

OTueqaeTCH, tn'O xap8KT8PHOM oco6eHHOCThD COBJl8M8HHHX CHCT8K o6-
pa60TKH ,lt8HHHX HBnHCTCH TO, QTO ,11nH HX ycnemuott pa60Tli H806XO,ltlKO 
nporp8MMHPOB8Tb He TOnhKO peweHHe OT,liSnhHHX saiaq, HOH WYHKUHOHHpo
B8HH8 BCett eHCT8MH B uenou, DPHBO,IIHTCH oeHOBHH8 8T8llli 003,llBHHH H 
p83BHTHH eHeT8M 06pa60TKH WHnhMOBOtt HHqDpuauHH. 

KoHeT8THPY8TCH, tn'O 003,ll8HH8 8BTOK8THqecKHX CHeT8M ,lllIH KOMlllI6KC
HOtt o6pa60TKH KBM8pHHX CHHMKOB, T.e. C08,llaHH8 HHT8rpHpOB8HHUX npo
CMOTpOBO-H8K8PHT8nbHO-BHtlHCnHTenbHHX CHCT8M, no-BH~HMOMY, 6y,ll8T paa
BHB8ThCH nyTeM npHK8H8HHH annap8XHHX H nporpaMMHHX cpe,11eTB H8 6838 
KHKponpoueceopHOU T8XHHKH. C 8TOtt uenhD paccuaTpHBBIOTCH H6KOTOPH6 aa-
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A8qH, pemeHHe KOTOpux woxeT OK8S8TL cy~eCTB8HH06 BHHRHHe H8 HX C08A8-
HHe, Ta.KHe,KBK ynpaBH8HHe 68HKOW A8HHNX, HHWOPW8UHOHHO-DOHCKOBU8 CHC
Tewu, npHM8H6HH8 M8111HHHOfl rp8WHKH H HOBNX M8TOAOB nporpaMMHpOBBHHR. 

' Bo BTopoll rHa»e paccwoTpeHu aeKOTopue acneKTU TeXHonoruH cosAa-
HHR H peanuaanuu nporpawwao-ynpa»mtewofl cucTewu waTewaTuqecion o6pa-
6OTKH WHHLMOBOfl HHWOPMBUHH. 

OcHOBHOe H88H8Q8HH6 nporpaMMHo-ynpaBnR8M0£1 CHCT8Mli - o6ecneqeaue 
nocneAOB8T81lLHOro BunonHeHHR 88A8HHOro KOMnneKC8 BuqucJIHT81lLHliX npo
U8AYP ASHHoro TexaonoruqecKoro nponecca noA HenocpeACTB8HHUM ynpa»ne
HlieM H KOHTJ)OJieM 3BA,llPlt coxpamunm sa nOJII,SOBa.TeJieM Jm111I, KOHTpOJII,HHX 
~- B OCHOBY paapa60T8HH0£1 CHCT8MU 6unH nonoxeHU C1l8AYD~H8 npHH
nunu: 

- MHHHM8nLH0£1 MOAHWHK8UHH HMeD~erocR nporpaMMHOro o6ecneqeHHR; 
- cauoopraausanuu nponecca o6pa6oTKH ASHHux; 
- YHHBepcanLHOCTH COSABHHUX HHCTPYM6HT8nLHUX CP8ACTB; 
- K8KCWil81lLHOro COKpe~eHHH 88Tp8T pyqaoro TPYA8 nepcoaana, S8HH-

KBD~eroca »onpocawu opraHusanuu npouecca o6pa6oTKH H aaaJIHsa nonyqae-
wux peaynLTBTOB. , 

KOHU8IlUHR nporpaMMHo-ynpa»naeMofl CHCT6MU, B8AY~8R K AHHBKHqecKo
KY ynpaBneHHD, Tpe6yeT H8H6onee nonaoro ucnonL80B8HHH COBOKYDHOCTH 
T6XHHQ6CKHX H nporpaMMHUX CpeACTB, yqeCTBYDU!HX B TeXHonoruqeCKOM npo
necce. OCHOBHUWH WYHKUHRWI nporpaMMHo-ynp8BnH8M0£1 CHCTOMU HBHHDTCH: 

- onepaTHBHOe cnexeaue 88 BUQHC1lHTenLHUM (TeXH0110rHqecKHK) npo-
neccoM o6pa60TKH ABHHUX; 

- ynp8BH8HH6 B HCKHDQHT6HLHliX CHTYBUHRX; 
- AHH8MHqeCKOe pacnp6A8H8HHe S8A8HH£1 H CP6ACTB. 
IlepeqHCHBHHUe WYffKUHH HM8DT nenL ynyqmHTL KOOPAHH8UHD H HCDOnL-

80B8HHe T8XHHqecKHX H nporpaWMHUX CpeACTB, _KOTopue yqaCTBYDT B npo
necce ynpaBHBHHH K8T6K8THQ8CK0£1 o6p860TKOI ABHHUX. Ha 6aae RSJIOllt8HHHX 

Bl,llllO ~OB 6una COSA8H8 nporp8KKHo-ynpaBnH6K8H CHCTewa, COCTOH
~8H Ha cneAyD~ »aeuwoCBRSaHaux KownoHeHT (pHc. I): 

- ynpeBJIHD~BR nporpewwa (ZEUS); 
- cnp8BOqHli£1 wafln (DIRECTORY); 
- KOKD1l8KC npHKnBAHUX nporpau; 
- HHql()pK8UHOHHli£1 68HK A8HHUX; 
- BXOAH0£1 HSUKi 
- AOKYM8HT8UHHo 
OCHOBHUM aneMBHTOM CHCT8MU HBHHBTCH ynp8BnHD~8H nporpewe. no

cneAHHH HHHUH81llil3HpyeT pe60TY CHCT8MU H ynp8BnH8T A8HHUK BUQHC1lHT61lL
HUM npoueccou. nocneAOB8TeHLHOCTL BUD01lH8HHH OTA81lLHUX onepal.Ulfl npeA
CT8Bn8H8 nuaettHUw rpawou (rpawow BunoHHReMux TexaonoruqecKux onepa-
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Puc. I. CTPYKTYPH8R B38HMOCBR8L OTABHLHUX KOMilOHOHT CHCT8Mli ZEUS. 

uul). Kounnexc npuxnaAHUX nporpaw o6~BAHHRBT B OAHHoe nenoe cnpa
»oqaufl wain. IlOC1l8AHHfl npeACT8BHR8T C060il onep8THBHUfl !YPHBH, B KOTO
pOK xp8HHTCH A8HHU8 O TeKy~eK COCTORHHH npouecce o6pa6oTKH (onepaTHB
HUI apxHB CHCTBMU), rpa~ BUilOHHR8KUX T8XHOHOrH!leCKHX onepanufl H 6H6-
HHOT8K8 ynpaBnHD~HX npoue.zzyp, COCT8BH8HHUX HS AHP8KTHB onepaUHOHHOfl 
CHCT8MU SBY H npeAff83H8qeHHUX AHR BUllOHH8HHH OTA81lLHUX T8XHOHOrHqe
CKHX onepauua. 

B 88l0IDqeHHO rneBu npHBOAHTCR KOHKpeTH8R pe8HHS8UHR nporpaoao
ynp8BnH8KOfl CBCT8KU o6pi60TKH A8HHUX AHR 3iiep - SKCnepHM8HT8. Ha 
Hal 6unH npoBepeHU OCHOBHU6 npHHUHilU nocTp06HHR 8BTOK8THQ8CKHX CHCTeM 
~na M8T8¥8THqecKofl o6pa60TKH WHHLMOBOfl HHql()pK8UHH. 

TpeTLR rH8B8 IlOCBR~6H8 OnHC8HHD AByx CHCTOK M8T8W8THQ8CKOfl o6pa-
60TKH peaynLT8TOB HSKepeHHn CTepeocHHMKOB C K8M8pu "ADAMHHB", H8QHH8H 
C reoweTpHqecxofl peKOHCTPYKU0H co6UTHn H KOHQ8H ql()pMHpOB8HH8K IllHT 
CYMK8pHUX peayHLT8TOB, 0AH8 HS HHX npeAH88H8qeaa AHR o6pa60TKH A8HHUX 
B pp- axcnepHMBHTe, a BTopaR - B dp-aKcnepuweaTe. Ilpu cosASHHH 
8TOro H8T8K8THQ8CKOro o6ecneqeHHR WHPOKO HCDOHLSOB8nHCL DOCH8AHH8 AO
CTHE8HHR TBXHOHOrHH nporp8MMHPOB8HHR H MOAYHH npHKn8AHUX nporpaw 
CHCT8HU nrHAP8 11 • 8TO IlOSBOnHHO B CX8TU8 CpOKH OOSA8TL •rH6Koe nporpay-
KHO8 o6ecneqeHHe. 06utHn 06b6M nporpaMMHOro KOMnneKC8 - OKOJIO 
100 000 onepeTopoB qioIJTPaHa, HS KOTOpux 8BTOPOK 6UHO H8nHC8HO OKOHO 
10%. 
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B XOAe 8THX pa6oT aBTOpow 6un ycoBepweHCTBOBaH PHA anropHTKOB, 
HCCJI8AOBaHO BJWHHHe pa3H006pa3HUX KOHCTaHT, HCllOJI&3yeiwx: B XOAe reo
weTpHqecxoa peKOHCTPYKUHH H KHHewaTHqecxott HA8HTHipHK8UHH coc5UTHA, H 
aattAeH!l OilTHK8JlbHll8 3HaqeHHH AIDI c50JibWHHCTBa H3 HHX. PeayJI&TaTOW 3TO
ro ffBHJIOCb COKP81118HHe BpeweHH aHa~aa AaHlil,IX Ha SBM noqTH BABB paaa 
no cpaBHeHHD C Bpeweaew, HOTopoe c5uno Heoc5XOAHKO paaee npH HCll0Jlb30-
BaHHH nporr3ww THRESH-GRIND-AUTOORIND-SLICE x) :wm THRESH-DUI.IP
-LINEX xx , R YMem.memte cpe.ztaero qHcna oTBepraewux coc5urait c 35% .ItO 

IS%. Kpowe Toro; HOB06 IlOKOJI6HHe nporpaww ll03BOJIHeT o6pac5aTUB8Tb co
c5UTHH Jlllc50~ WHOEeCTBeHHOCTH. 

MaTewaTHqecKoe oc5ecneqeHH6 CHCTeWU aaanuaa HHKJlll8HBHUX peaKUHl 
B pp -.B38HW0.1{6ACTBHHX COCTOHT H3 CJie.l{yllll!HX 3JI6WeHTOB: 

- reoweTpHqecxaa nporpawwa (I'EOMJI); 
- nporpauwa pe,l{BKTHPO.BaHHH reoweTpHqecKHX CTPYKTYP H ~OPWHPOBa-

HHH JieHT cywwapaux peayn&TaTOB (Pre); 
- nporpawwa oc5~eAHH6HHH peayJI&TaTOB HeCKOJlbKHX HawepeHHA OAHHX 

H Tex xe coc5uTHil (OPM); 
- rpynna BcnoworaTeJI&Hux nporpaww. 
XapaKTepHCTHl<H OCHOBHWX nporpaww 3TOH CHCTeww CJieAYIOIIIHe:_ 

Ilporpawwa rEOMI Pre· OPli 

AJIHHa nporpawwu 48 K 35 K 35 K 
c5.i!OK .l{HH. na»HTH IS K II K II K 
CKOpOCTb cqeTa SOD-600 coc5/q 6000 co6/q 12000 co6/q 
qucno OTBepraewux 
COc51UHA · · IS% 

B CBHSH C Tew, qTo .B nyqKe 8HTH,1tettTOHOB HW88TCH ,!tOCTaTO'lHO 6on&-~- . 
WBH npHM6Cb ~ -M680HOB H aHTHilPOTOHOB,napaweTpu IlY'lKOBUX TpeKOB BW-
qucJIHDTC.fi ,l{JIH Tpex waccoBWX rHnOT63 (d, ii, 5'i- ) , a HB 8TBne 
KHH6M8THqecKOH H,1{6HTH~HKaUH.11 paccwaTpHBaeTCH Hac5op rHnOTea AJIH Bcex 
Tpex np6.l{Il0Jl0E6HHH O wacce nyqKOBOH qaCTHUW. 

MaTeMBTHqecKoe oc5ecneqeaue CHCTewu oc5pac50TKH pesyJI&TaTOB H8Mepe
HHH ,!{JI.Ii dp-8KCil6PHM6HTB COCTOHT H3 CJI8AYIIIIIHX 3Jl6116HTOB: 

- nporpawwa reoweTpHqecirnn peKOHCTPYKUHH H KHH6WBTHqecKol H,lleH
THipHKBUUH coc5UTHH (HGEOKIN} ; 

- nporpawwa OTc5opa ~H3HqecKHX rlUIOT63 H ~OIJMHPO.BBHHH JieHT cyw
wapHUX pe ayJI&TaTOB (HEDIT) ; 

- nporpawwa reoweTpHQeCKOH peKOHCTPYKUllH COWTHtt (HYGEOl4) 

x) EaAaJIHH c.r. HAP· OMHM, I0-11448, ~yc5aa, 1978. 
xx) Py~& B.li., TuxoaoBa J.A. Ollilli, I-7671, ~yoaa, 1974. 
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- nporpawwa KHHeWBT~qecKOH H,l{eHTHipHKBUHH coc5UTHH (HYKIN} 
- nporpa11wa oc5pac50TKH nyqKQBWC TpeKoB(HYGEOMB) 
HeKOTOpwe xapaKT6PHCTHKH OCHOBHUX nporpa11w npuBe,l{eHU Hue: 

Ilporpawwa HGEOKIN HEDIT HYGEOM HYKIN HYGEOMB 

AJIHHa·nporpawwu 62 K 69 K SI K 48 K 48 K 

AJIHH8 AHH.llBMHTH I8 K IO K . IS K 14 K 12 K 
I 

CKOPOCTb cqeTa 350coc5/q 7500006/q 550coc5/q 400coc5/q 60000coc5/q 

qucno OTBepraei.. 
wwx co6WTHA - - 9% - I% 

B XOAe OTJiaAKH H ucnwTaHHH BTHX CHCT8M c5una npoBe.l{eHa c5on&waa 
pa.6oTa no o6ecne-qemno aqqiexTHBHocm nporpaMM R YMelWIIemnD -imCJia 

8BBPHHHWX OCTBHOBOB B HX pac5oTe, qTO npaKTHqecKH oc5ecneqano HBA8EHYll 
H 6ecnepec5oilHyll oc5pa6oTKy"ABHHUX. Pa60T8 OTAeJI&HWX CHCTeM c5una npoBe
peHB B npouecce 8H8nHSa HeCKOJlbKHX TWCffq C06UTHH H B HBCTOfllll88 BP8MH 
oHu ucnon&ay11Tca AIDI waccoBott oopac5oTKH .ztaHHwx B PP H dp - axc
nepHweaTax. 

PaccwoTpeHHWA nporpBMMHUA KOMllJl8KC paspac50T8H B p8MK8X KOHU8ll
UHH nporpawwao-ynp8BJIH8WOtt CHCT8MW ZEUS 

B qeTB8pTOH rnaBe ,1{88TCH OnHCaHH8 cneUHBJIH8HPOB8HHWX nporpaww, 
llOBWW81llJIHX YPOB8Hb 8BTOWaTH3BUHH H o6ecneqHBBllll!HX H8,1{8llHYll 3KCllJIYBT8-
UHll CHCT8W UBT8M8THqecKOH o6pac50TKH ~HJlbWOBOtt HHWOP»auHH C XHAKOBOAO
~ IJySUJ):&KOBIDC :KaMep OIDfil x) • B B'l'HX CllCTeMaX l!MeJIClI 
pR;ll; Y3KllX M8CT, ·cB.1!38.HHliX C TeM, i:rxo IIpH me RCllOJll,80B8Hml Tpe-
60B8JlHCb 38Tp8TW c50JibWOro KOJIHqeCTBB pyqHoro TPYAB. 8TO cy111ecTB8HHO 
CHH~8JIO 3~KTHBHOCTb oc5pac5oTKH 3KCil8pHM8HT8JlbHWX ABHHWX H 38M8AJIHJI0 
cpoKH nonyqeHHH KOHeqH~X peayJI&TBTOB, llJIBHHPOB~HH8 8KCll8PHU6HTOB H 
pemeHHe PH.1{8 M8TOAHqecKHX 88,l{Bq. ~JIH llOBWWeHHH oc5111ett npOH3BO,l{HT6Jlb
HOCTH H 3~8KTHBHOCTH pac50TW CHCT8M 6un paapa60T8H PHA anropHTUOB H 

' C08ABHU nporpawww, ll03BOJIHlllflH8 B 8H8QHT8JlbHOH, CT8Il8HH IlOBWCHTb ypo-
B8Hb 8BTOM8TH38UHH Ha p03JIH'lllliX 3Tanax npOB8,1{8HHH K8M8pHoro 3KCnepu
M8HT8. 

B 3TOH rJIBB6 p8CCMBTPHB88TCH U8TO,l{HKB nporpauuaoro cpBBH8HHH pe
ayJibT8TOB AByx H838BHCHMWX H3M8p6HHH OAHHX H T8X Ee coc5UTHff H C08,1{8H~ 
HBH HB ee OCHOB8 Cll8UH8JlbHBH nporpawwa, KOTOpBH RCllOJll,30BBJia ~ 
8H8JIH88 pa60TU H8W8pHT8JlbHOH CHCT81W cnHp8JibHWtt R3M8pHT8Jll, Cli-Ixx}. 

Paapa60TK8 H BH8AP8HH6 M8TOAHKH nporpauuHoro OTc5opa rHnOT88 B 
TPBAHYHOHHWX CHCT8MBX oc5pac50TKH B H89KOJlbKO pas yCRopn.,mnpouacc H,!teH-

:x) . 
) 

A.Y.A6.IC7l)BDMOB, A • .lf.Hpliep H .IU>• orum. PI0-80-657, .l{y6Ha, 1980. 
xx 

B.M.K0T0B H .IU>• OHmf, I0-7939, .l{y6Ha, !9'74. 
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T~WHK8UHH co61>1THlt, cyll(6CTB6HHO CORpaTRJm KOnHll6CTBO Bli)l8B88110lt H8 
Il81l8Tb HHqiOpll8UHH H QHCno o6p868THB8811HX nepi)oK8pT. C HCilOnb30B8-
HH811 8Ton M6TO)lHKH 6&na T8KE6 paapa60T8H8 e)lHH8H T6XHonorH11ecK8H 
cxe11a o6paciOTKH pesynbT8TOB HSllepeHHH KBMepHHX qx>Torpawzn, KOTOPBH 
6una npoBepeaa B 3Hep - aKcnepHMeHTe. 

BospaCT8HHe CHOEHOCTH K8M6pHUX 8KCnepHlleHTOB H IlOCTOHHHHll poCT 
HX CTOHMOCTH Tpe6yeT BCe 6onee H 6onee WHPOKOro npHBne11eHHH MeTO)lOB' 

-MaTeMa.TlflleCKoro Mo~emrpoBaHIDI,KaK npn me IIJiaimpO:samm,Tax H n:pH peme
HHH PHA8 118TOAHll8CKHX 38)l8Q. BHe)lp8HHe B npaKTHKY nporpa1111HpOB8HHH 
MOAYHbHUX npHHUHilOB Il03BOnHno C03)l8Tb Il0ACHCT8My IIO)lenHpOB8HHH K8-
Mepaoro 8KCnepHM6HTa, B KOTOpon reaep8UHH ABHHUX H HX o6pa60TK8 npo
HSBO)lHTCH HenocpeACTBenHo, B P8MK8X OAHOro 38)l8HHH 3BM. 0nHC8HHe Ta
Kon Il0ACHCT6MH MOA6HHpOB8HHH AHR EHAKOBOAOPOAHUX nys&pbKOBUX K8Mep 
O~H~ A86TCH B KOHUe 8TO~ rHBBU. 

B 38KHIDQ6HHH cqiop11yHHPOB8HU OCHOBHUe pesyHbT8TH AHCCepT8UHH. 
I. Paspa60T8H8 H pe8HH30B8H8 nporpa1111Ho-ynpaBHH8118H CHCT8118 MB

T8118THlleCKOlt o6p860TKH pesyHbTBTOB 0611epa KBMepHHX qioTorpaqiHil. BH8)l
P6HHe aTOli CHCT8MH Il03BOnHno oprBHHSOBBTb MBCCOBYID o6pa60TKY 3KCne
PHM6~TBHbHl,ll( ABHHHX npH al)}(l)eKTHBHOM HCilOHb30BBIIHH Bcex pecypCOB SBM, 
CB8CTH 38Tp8TH PYllHOro TPYAB K MHHHMYMY H npOHSBOAHTb BOID MBTeMBTH
ll8CKYID 06J1160TKY qlHHbMOBOli HHqx>pM8UHH IlOA ynpaBneHHeM 3bM. Ilporpa1111-
Ho-ynpaBnae11aa CHCT6118 ZEUS HBnHeTCH T6M HHCTpyMeHT8HbHUM cpe)lCT
BOM,H8 Oase KOToporo B03MOEHO ocy~eCTBHTb C03A8HHe 8BTOM8THqecKOil 
CHCT8MU. 

2. Ha 6ase 
T8HO H BH6AP6HO 
p!:i "JlllAMHna": 

Cl1CTeMJ:i MOAYnI,Horo nporpa1111HpOB8Hl1H 11fHAPB 11 paspa6o
B 3KCnnyaTBUHID AnH EHAKOBOAOPOAHO!i nysHpbK~BOtt K8M8-

- waTeMBTHqecKoe 06ecne11eHHe 
UHil B pp -B38HIIOAeilCTBHHX; 

B 

- 11aTe11aT.11qecaoe 06ecne11eHHe 
dp -aKcnep.1111eHTe. 

CHCT6MU 8H8nH38 HHKHID3HBHHX peaK-

AHR oOpaOOTKH K8116pHNX qx>Torpa~Hil 

Ilporpa1111Hoe 06ecne11eHHe ar.11x 3KcnepHMeHTOB IlOHHOCTbD nocrpoeHO 
HB IIOAynoHHX npHHUHilBX nporpBMMHposamrn ll HBnHeTCH HOBJ:ill noKoneHHe11 
CHCT8M MBTeMBTHqecKOli oOpaOoTKH q>HnMrnBoil HHqiopwaum,, 

3. Ilporpa1111aoe 06ecne11eH11e CHCT811 MBTeM8Tl11leCKOli o6pa60TKH pe~ 
ayHbT8TOB o011epa K8116PHHX qioTorpaqiHtt 6HHO pacmHp8HO nporp8MIIHUMH 
KOMilOH8HTBMH, KOTOPl:i8 npe)lCTBBHRIDT co6on KOllflH8KC Cfl8UHBHH3HpOBBH
HUX nporpa11w H 06ecne11HB8DT aqxliexTHEHylO paOoTy 8THX CHCT811. C03)l8-
HH8 aToro KOMnneKC8 Il03BOnHHO pesKo yweHbWHTb 38Tpaw PYllHOro TPYJl~ 
HB pas6op H BHBnHS peaynoTBTOB cqeTa, aqiqieKTHBHO HCflOHb30B8Tb np~AO
CTBBnRewe 118T8pH8noHU8 pecypcu H YCKOpHTb npouecc 06pa60TKH ABHHUX 
nyTe11 IlOBHWeHHR YPOBHH 8BTOM8TH38UHH BunonH8HHR 3THX npoue)lyp. 

' 
IO 

4. B npouecce cos)laH11R 11arewarH11ecKoro 06ecne11eaaa Oulill pemeau 

cneAYIDutHe 116TO)lHQ6CKHe 38)l81lH, npB)lCTBBnHDutHe C8MOCTORTenoHUll Hayq

HUtt HHTBpec: 
- paspa6oTaHa weTOJtHKa nporpa11waoro cpaBHeHHR pesynoraroB aesa

BHCIDIUX HSMepeHHli OAHHX H Tex Ee coOUTHi-1; 
- cqiopwynHpOBBHH OCHOBHHe npHHUHilU nporpaMMHOrO OT6opa qiHsHqe

CKHX rHnOTe 3' peanH38UHR KOTOp!lX Il03BOnHn8 cyll(eCTBellHO IlOBHCHTD ypo
B8IID 8BTOMBTH38UHH H ynpoCTHTb npOU8AYPY WH3HlleCKOli H)l6HTHqiHK8UHH 

co6UTHlt. 
5. Euna C03)l8H8 IlOACHCTeMa M8Tell8THlleCKOro IIO)l6JIHpOB8llHH K8Mep

llOro 3KCnepHM8HT8 )lnR ~H)lKOBOAOPOAllllX nys!lpbKOB!lX K8Mep Ollffi1 H8 6aae 
npHM8118HHR MOAYHbH!lX npHHUJ4IlOB nporpa111rnpOB8HHR H npHKJIBAHHX Il8K8TOB 

CHCT6111:i "fHAPB". 
6. B p8MK8X C08)l8IIHR CHCT6M o6pa60TKH.~HHbllOBOli HHql()pM8UHH H8' 

3BM CDC~6500 6unH BH6AP6Hll H IlOCTOHHIIO conpOBO~)lanHCo: 
- CHCTeMa xpaHeHHR H MOA6PHH38UHH OonoWHX T6KCTOB nporp8MII 

PATCHY-4; 
- IIO'AYHbll8H CHCT6M8 nporpaMMHPOB8HHfl 11fH.ztpa". 
ll3JI0~8HH!l8 B )lHCCepT8UIDI npHIIUHnu, 116TOAU H nporpa1111u WHPOKO HC

nonoayKJTCH ):tJIH. 8H8.JIH38 a1rnnepu11eHT8JibHUX A8lillUX C XHAKOBOJtOPO'AHUX ny-
3!.lpbKOBUX K8M8P OHHH, 8 T8KE6 B XO)le paeioT no p83BHTHD M8T6118THqecKo
ro 06ecne11eHHR CHCT811 o6pa60TKH )l8HIIUX H AHR ycoBepweHCTBOB8HHH H8118-

PHT6JlbHOlt cucTewu Ha Oase cnHpan&aoro HawepHTena. 
OnHC8HHU6 B AHCC8pT8UHH CHCT6LIU H nporpaww.peanH30B8HU HB 8BM 

CDC-6500· 0AH8KO Bcne)lCTBHe Toro, qTQ OCHOBHUe nporpaMMH aanHC8HU Ha 
anropHTU.HqecKOM HSUKe q>apTpaH, HX nep8BO)t H8 APYrHe 8BM He npeACT8B
JIH8T OC06HX TPYAffOCTett, oco6eHHO, ecnH 3TH 8BM Hll8DT B COCT8Be 118Te-
118THqecKOrO oeiecneqeHHR CHCT611ll PATCHY-4 H 11fHAp8 11

• B qaCTHOCTH, 
OHCT611H M8T6118THqecKo~ o6p860TKH g)HJibll.OBOlt HHqiOpMBUHH )tnfl aKcnepHM8H
TOB, npOBO)tl,tllUX HB K8118p8 "1Ill)lllHH8 11 , npH yqaCTHH 8BTopa, <SHJJH 8)l8IlTH

pOB8Hll H8 SBM ESCM-6 H H8 8BM cepHH EC. 
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- 7. B.B.rnaroneB, H.H.roBopyH, A./ll!pHep, B.r.HBaHo:a, A.II.KpeToB, 
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