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CHcTeMa o6pa6oTKH ASHHWX 
C ycTaHOBKH rH~C 
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OrtHCbIBaeTCH CHCTeMa MaTeMaTHtteCKOH o6pa6OTKH AaHHblX 
c rH6PHAHOro cneKTPOMeTpa. PaccMaTpHaaeTCH CHCTeMa npo
rpaMM COPTHPOBKH, nepeKOAHPOBKH H3MepeHHH H reoMeTpH
tteCKOH peKOHCTPYKQHH c o6WTHH. IlpeACTaBneHW pa3nHtIHWe 
cepaHCHble npoQeAYPbl npH o6pa6oTKe 3KCnepHMeHTanbHblX AaH
HblX. CHc TeMa npeAHa3HatteHa AnH 1->a60Tb1 Ha EC 3BM nOA yn
paBnettHeM onepaQHOHHOH cHcTeMbl CBM. 

Pa6oTa Bb!IlOnHeHa a J1a6opaTOpHH BbltIHCnHTenbHOH TeXHH
KH H aBTOMaTH3aQHH OlliIH. 

Coo6meHHe 06i.e;rnHe1moro HHcrnryTB _11;iepHb1X Hcc.,e;ioeauHi1 . Jfy6ua 1992 

IlepeBOA aBTOPOB 

Abdurakhimov A.U. et al. 
A Data Processing System 
at the Hybrid Spectrometer 

PI0-92-1 

A system f or data processing at hybrid spectrometer 
is described. A set o f the programs for sorting and re
cording measurements as well as geometrical reconstruc
tion of events is considered. Different service proce
dures of experimental data processing are presented. The 
system is de s i ~ned for the o p e rating on the ES computers 
under the control of the VM operating system. 

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

Communication of the Joint Institute for "iticlcar Research . Dubna 1992 
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CoBpeMe~Hble' BhICOKOBBTOMaTH3HPOBBHHblB CHCTBMbl MaTeMaTiqecK08 
·, ' I l ,,.'. , ,, , ,-_ ' ' ' 

·o6pa6oTKH 3KCnepHMBHTBJlbHhIX .naIIHblX HBJIHIOTCH 'CJIOJKHhIMH.' nporpaMMHhIMH 
' ./ . ' ' , 

KoMnJieKcaMH'., cocTOHIUHMH H3 pa3JIH'<iHhIX ·KoMnoHeHT, ,KOTOpble BhI3hIBa10TcH 

,B onpe,ne'neHH08 nocne.no~aTeJibHOCTH. npH. 3TOM pe3yJihTBTbl o6pa6oTKH 

O.UHHX. riporpaMM HBJIHIOTCH' ':. HCXO,UHhIMH ,UJIH; j ,npyrHX npor:paMM 

.coo:~eTCTBY~llle8. nocne.noBa,TeJibHOCTH. C ,npyro8, CTOPOHbl, - MOJKHO 

·oTMBTHTh, qTQ ,UJIH no.n.nepJKaHHH _nporpaMM ,j ~a6oqeM·:cbCTOHHHH
0 

~ 
XPBHBHHH 3 KCnepHMBHTBJ!bHblX, ,naHHblX Tpe6y!OTCH t.;BWHHHble ,., HOCHTBJ!H 

HH¢0PMBUHH. 8 CBH3H C 3THM B 'CHCTeMaX .HCilOJib3YIOTCH pa3JIHqHbl~ 

• Y POBHH ' IlBMHTH · ( MarHHTHble JieHTbl,, ,UHCKH) ; a. CBMH ¢a8Jibl -, C ,UBHHhIMH 

· qacT_o :nepeMema10!cH c o.nHoro ypoBHH · Ha' ,npyro8. Bcne,!lCTBtte 3Toro OT 

IlOJ!b30BBT,eJie.A Tpe6yeTCH CTporoe, ,, co6JI10,neHHe TBXHOJIOrHqecKOH 

.UHCUHilJIHHbl B npouecce MBCCOBO.A, oopaOOTKH ,UBHHblX' H BKKypaTHBH 

pe_rHCTPBUHH CTaTyca' .naHHblX CHCTBMbl nocJte 3aBepweHHH ceaHca JIJ060H 

H3 pporpaMM ~oMnJieKca. 

OCHameHHe UBK OHHH BblqHCJIHTBJibHhIMH MBWHHBMH THna EC '3BM 

(ic-1637, EC-1061, EC-1066) ,UHCKOB08 naMHTblO ' H 

, •one paUHOHHO.A CHCTBMOH CBM/J / 

c 06me8-

·-'rro3BonHno cymecTBBHHO .·ycKopHT~ 

qpouecc o6pa60TKH 3KCnepHMBHTBJlb~blX .nauuYx. 

·\ • . C Hcrionb30B8HlieM·BO~MOZHOCTe.A MHoroMalliHHHOro KOMrrneKca EC'3B~-

,B paMKax 8BTOMBTH3HPOBaHHhlX,CHCTeM/2f pa3pa60TaHa H C03,!laH~ CHCTe

Ma o'6pa6oTKH• ,!laHHblX ,!lnH H3ytleHHH · rHrrepH,!lePHhIX H 'M~oronyqeBbIX B38~ 

HMOAeHCTBHH, 3aperHCTPHPOBaHHbIX Ha ~H6pH,!lHOM crreKTPOM,eTpe nrncl 3/, 

Ilpouecc;o6pa60TKH ,naHHhIX · 

CHCTSMa o6pa60TKH,,UBHHhIX COCTOHT H3 CJie.nyJOlllHX 3Tanon: 

1) nepeKO,UHpOBKH H3MepeHH8.-

2) reoMeTpHqecKaH peKOHCTPYKUHH co6blTH8.' 

'3) nporpaMMHOe o6cJiyJKHBaHHe. 



'7 ' 4 ' 
1. KaK H3BeCTHO/ /, . H3MepeHH!,le ,!laHHl,le Ha nYOC 3aITHClrnaIOTCll 

,Ha MJI H C03,!laeTCll COOTBeTCTB YIOIUHA nepMaHeHTHl:,lfi 'cpafiJI pe3 y JlbTaTOB 

H3MepeHHA. • 

B HaCTOllIUee 'BpeMll H3MepeHHe C061:,1THfi- ,c ycTaH9~KH fl1EC 

3HaqHTenhHO OTllHqaeTe~ OT CTaH,QaPTHoro.B CBl13H C 3THM Pll.!l nporpaMM 

61:,1JIH ycoBeprneHCTBOBaHU. B HOBOA BepcHH _ nporpaMMl:,I MaKCHMaJibHOe 

qHcJJo, TPeKoB B 'co6uTHH, yBeJJwieHo . .!lO 30. MeTKH BTOPH"IHl:,IX. i-peKOB 

(ecJJH > 15)~ npHCBaHBaeM1:,1e B npouecce nepeKO.!lHPOBKH,coxpaHlllOTCll H 

3anHCUBalOTCll B cpa.AJJ pe3yJJhTaTOB H3MepeHHA. l1HcpopMaUHll O npHl!HHax 

OT6paKOBKH .nJJoxo H3MepeHHUX co6UTHA ~u,!laeTcH Ha nel!aTb. a 

pe3 y Jib Ta TU HX H3MepeHHA ,HCKJl!O'-!alOTCll H3 ,!laJJhHeArnero. paccMOTpeHHll. 

nocJJ~ .3To,,ro cpopMHpyeTcH, cpaAJJ . xoporno H3MepeHHLIX co61:,1THfi • B 

FQX-cpopMaTe .!lJ!ll ,!laJJbH~ArneA o6pa60TKH 'no nporpaMMe reoMeTPH4~CKOA 

peKoHci-pyKUHH. 

2. Ha - BTOPOM 3Tane reoMeTpHl!eCKall nporpaMMa BOCCTl'rnaBJIHBaeT

npocTpaHCTBeHHY!O KapTHHY H3MepeHH1:,1x co61:,1THA H BUl!HCJJlleT napaMeTphl 
' • j • • 

06pa3 YIOIUHX · HX . TPeKOB 3aplllKeHHl:lX qacTHU ,!lJJll 3aJlaBaeMh!X Ha6opoB 

rHnoTe3 06 HX ~accax. B HarneM cJJyl!ae ,!lJJll BTOPHl!Hl:,I~ TpeKOB. B 

MaJJOJiyl!eBl:,IX H MHOroJJy"leBUX co6UTHllX 3a,!laeTCl1 O,!lHa rHnOTe3a. C 

yl!eTOM cneQHqJHKH 3icnepHMeHTa 61:,!JJH C03,!laHl:,I ,!lBa BapHaHTa 3TOA 

nporpaMMl:,I. 

1 BapHaHT npe,!lHa3Ha"!eH .!lJlll o6pa6oTKH MaJIOJJYl!eBl:,IX 

rHnepH,!lepHl:,IX B3aHMO,!leAcTBHfi C nepe3apll,!lKOA C nporpaMMHOA 
~,, ' 

H,!leHTHqJHKaUHeA H306paieHHA ( C TPEK-MAT'4 ) . npH 3TOM H3MepeHHll 

HeKOTOphIX TpeKOB MeTllTCll cneuHaJJbHUMH MeTKaMH. .llJJll TaKHX TpeKOB' 

TPEK-MAT'4 npOBO.!lHT cpopMaJJbHYIO npoBepKy, a . .!lJ!ll 

ocymecTBJJlleT, IlOHCK COOTBeTCTBY!OIUHX H306paJKeHHA Ha 
. /4/ 

npoeKUHllX • .llaJJbHeArnaH.o6pa6oTKa Be,!leTCll Tpa,!lHUHOHHO 

.!lPFHX 

pa3Hl:,IX 

2 BapHaHT npe,!lHa3Ha"!eH .!lJ!ll o6pa60TKH -MHOrOJIY48B1:,1X co61:,1THA, 

. KOr,!la H,!leHTHqJHKaQHll H306palKeHHA O,!lHHX H TeX.lKe TpeKOB npOH3B0,!lHTCll 

onepaTopOM (6e3 TPEK-MAT'4 ). 

06a BapHa.HTa nporpaMMU C03,!laHU H3 TeKCTOB OCHOBHl:,IX MO.!lY JJefi 
/5/ ' . 

'CHCTeMl:,I HYDRA . C6opKa T,eKCTOB nporpaMM B cpopMaTe. IlPHro,QHOM ilnH 

TPaHCnHQHH, nPOH3BOt:IHTCH c noMoI11hIO pe,QaK;opa YP~rCHY/6/·c Hcn~nh30-

Ba~HeM EXEC-npoqe,1:1yp, HanHcaHHhIX Ha .H3hIKe REXX171 •. B npouecce pa3pa-

60TKH 3THX BaPHaHTOB Pllt:I npoqeccopoB 3Ha4HTen~HO MoµepHH3HPOBaH H1 

. YTOl!He1111 ·311aqeHHl1 Pll,Qa qJH3Hqe_CKHX __ K,OHCTallT. IlPH MO,[iep11_H3aQHH - 6blJIH 

BHeceHbl cne,1:1yI0111He H3MeHeHHl1; 
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- pa3Mep .!lHHaMH"!eCKH pacnpe,!leJJHeMoh naMllTH yBeJJHl!eH H COCTaB

nHeT ~150000 cnoB; 

~ MaKCHMaJibHOe 
,\ 

TpeKax. s 300; 

KO~H"!eCTBO H3MepeHHl:,IX TOl!eK ,Ha. BTOPH'llll:,IX 

- napaMeTpl:,I ny"!KOBoro: TpeKa- Bl:,l"IHCJllllOTCll ho pe3yJibTaTaM era 

H3MepeHHfi; -' 
- KOJ!Hl!eCTBO BTOPH"IHl:,IX TpeKOB'S 30, ITPH 3TOM,KpoMe ITOPll.!lKOBOA 

HyMepauHH TpeKOB, BBe.neH~ cneuHaJJb~l:,le MeTKH (Ha3~aHHll).' OHH JKe 

3BITUCWBBIOTCll B cpaAn IlCP~ 3aTeM ucrronb3YIOTCll rrpH (pH3kqeCKOA 

HHTepnpeTaUHH;' 

.: - pa3 pa6cHaH . cneUHaJJl,Hl:,IA · npoueccop, Bl:,ll!HCJilllOIUHH K03(p[pHUHeHTl:,I' 

Jiy~eBOfi-OITTHKH; 

3HaK. 3apl1,na KalK,!lOA BTOPH4HOA qacTHUl:,I ~npe,!leJJlleTCll 

nporpaMMHl:,I~ nyTe~ H 3iITHCUBaeTCll B'cpaAJJ JICP; 

- - cl!eT'IHKH ·.!lJill npo.noJIJKeHHll H 3anHcH. pe3yJihTaTpB C'leTa, nocJie 

HHHQHaJJH3aUHH nporpaMMl:,I, Bli6HpaIOTCll aBT,OMaTH"!eCKH'' H TaKJI(e 

3aH?CllTCll B C~OTBeTCTBY!OIUHe cpaAJJli, nocJJe 3aBeprneHHll ceaHca .!lJ!ll 
. I 

ITOHCKa H npo,!lOJilKeHHll· C"!eTa B CJJe.nyIOIUeM:ceaHce; 

yc~BeprneHCTBOBaHU H .!l06aBJieHli nporpaMMl:,I, Bl:,ll!HCJJlllOIUHe 

3H~4eHHll ¥arHHTHOro ITOJ!ll B o6~eMe KaMep1,1. KapTa 3Hal!eHHfi :MarHHTHhIX 

ITOJJefi BKJl!O"!aeT 5700 BeJIH"IHH; 

ITPH onpe,!leJieHHH napaMeTpOB TpeKa .!lJ!ll 

npocTpaHCTBeHHOA TO"IKH H3MepHTeJJbHall (BHj"tpeHHll~) 

Bhl"IHCJJlleT~ll; 

KalK.!lOH 

ornH6Ka 

- ITOHCK HeH3MepiHHOH rJJaBHOA BePillHHl,I onpe.neJJlleTCll nporpaMMHl:,IM_ 

nyTeM: 

3. Ha ·TpeTbeM 3Tane ocHoBHoe BHHMaHHe y ,!leJJeHo 

3 KcnJJya.Tau1rn 3TOA CHCTeMl:,I. B npouecce o6pa6oTKH 

Yt:I06CTBY 

.naHHl:,IX · 

Hcnonb3YIOTCll EXEC-np0Ue,!lyp1,1 .H IlO,!lCHCTeMa aBTOMaTH3HPOBaHHOro 

Be,!lE':HHll ITPOTOKOJJOB npoXOJK,!leHHll 3a,!la4 Ha EC 3BM/S/. npocTall cxeMa, 

o6pa60TKH · ITO 3TOA '. CHCTeMe ; IlOKa3aHa Ha PHCYHKe. - HHlKe . ITPHBe.!leH1:,1 

OCHOBHlie rrpoue,!lyp1,1, HCilOJ!b3 yeMlie. .!lJill 3anycKa -coo1'BeTCTB YIOIUHX 

nporpaMM .CHCTeMl,I o6pa60TKH. Bee 3TH npoue.nyp1,1 CHa6JKeH~ no.npo6~1:,1MH 

OITHC8;HHllMH: NLJAZNPT (NELJA, ZINPUT) , GIBSNPl ( HJJH - GIBSNP2 )', 

COUNTASK, COUNTASN, DQSNAPEV. l1MeeTCll .nBa cnoco6a Bli30Ba yKa3aHl!hIX,, 

npoue.!lyp: 

3 



11HTEP<!>E0C 

MEHI0-1rncpopMaUHH 
HELP-OIIHCaHHe 

. PANEL:..rroncKa3KH 
EXEC-rrpouenypu 

·r-

·,: 

NIJAZNPT 
NEIJA 

(ZINPUT) 

<I> p l1 

GIBSGM 

<I> p p 

8 

CepBHCHOe 
06cJiyxrnaa1rne 

Op,aHH3aUHH C4eT4HKOB 
O~raHH3aUHH 6a3U ,llaHHblX 
ABTOMaTH4eCKOe IIPOTOKO-

JIHpoBaHHe 
ABTOMaTH~eCKOe IIPOl!OJl

l!CeHHe _c4eTa 

':L,· 06maH·cxeMa rrpouecca o6pa6oTKH 
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ti C IIOMOlllbID rraHeJIH. 

21 ·RBHUM 3aiaHHe~ rrapaMeTpoB rrpouenyp. -

KoMaH,lla NIJAZNPT CJIYlKHT ,llJIH 3arrycKa rrpo,paMMbl copTHpOBKH 
. . 

co6uTHli no Hx-~oMepaM (rrpo,paMMa NEIJAJ; rrpenaapHTeJI&Holi rrpoa_epKH 

H rrpeo6pa30BaHHH pe3yJI&TaT0B H3MepeHHH B FQX-cpopMaT CHCTeMU 

HYDRA/S/, a TaKl!Ce rrpHc~aHB~Hlrn HM COOTBeTCTBYIDlllHX MeTOK ( rrpo,paMM'.1-

ZINPUT). 

KoMaH,lla GIBSNPl (GIBSNP2) CJIYl!CHT l!JIH 3arrycKa rrpo,paMMbl 

,eo"MeTpH4eCK~li peKOHCTPYKUHH MaJioJiy4eaux . ( MHO.OJiytieBUX) _c~6u-rHli c ' 

rrepe3apH,llKOH. Pe3yJI&TaTOM pa60TU' rrpo,paMMU HBJIHeTCH cpaliJI 

"pe3yJibT8.TOB. peKOHCTPYKUHH, - ,llaHHUe Ha KOTOPUH 3aIIHCb1BaIDTCH ·a. 
. . ' - ', - ' ~. ', \ '· . ' 

FQX-cpopMaTe ,llJIH ,llaJibHelimell: CTaTHCTH4eCKOll: o6pa60TKH. 

.llJIH o6ecrre4eHHH aBTOMaTH4eCKO,O IIpO,llOJil!CeHHH cqeTa He3aBHCHMO 

OT xapaKTepa 3aBepmeHHH , rrpe,llbll!yllle,o ceaHca HCIIOJib3YIDTCH C4eT4HKH 

4HCJia 06pa60TaH'm,1x_ C06b1THH,. KOTOpble 3·aIIOMHHaIDTCH. l!JIH, Ha,lleXHOCTH B 

• l!BYX · pa3HUX cpaliJiaX. Pa60Ta IIpo,paMMU Ha4HHaeTCH C 4TeHHH 3THX 

3aIIHCeli _H rrporrycKa Ha BXO.llHOM H BblXO,llHOM cpaliJiax ,TaKo,o 4HCJia 

_c06blTHH, KOTOpble yKa3aHbl B 3aIIHCHX. ECJIH B 3THX 3aIIHCHX HYJIH, TO 

C4eT Ha4HHaeTCH C Ha4aJia BXO,nHo,o cpall:Jia, eCJIH- 3Ha4eHHH C4eT4HKOB 

pa3Hble, TO Bbl6HpaeTCH HaHMeHb~ee. H3 HHX. 003TOMY, -4T06U Ha4aTb 

o6pa60TKY HOBO,O cpaliJia,Hyl!CHO ycTaioBHTb 3Ha4eHHH C4eT4HKOB paBHblMH 

_HYJIID. 

KoMaH,lla ' COUNTASK CJ!Yl!CHT .llJIH 3arrycKa rrpo,paMMU C ' TaKHM l!Ce , 

HMeHeM, KOTopaH npe,llHa3HaqeHa ,llJIH 4TeHHH H Bbl,lla4H Ha TepMHHaJI 

3Ha4eHHH C4eT4HKOB 4HCJI~ o6pa6oTaHHUX 'npo,paMMOll: GIBSGM co6UTHH. 

3Ty° KOMaHny MOlK~o HcrroJib3oaaTh, qTo6u Y3HaTh, KaKHe 3-iiaqeHirn m.ieIOT · 

C4eT4HKH. T. e. CKOJ!hKO co6UTHll: o6pa6oTaHU IIJ)O,paMMOlt' GIBSGM Ha 

rrpenunymeM ceaHce. 

KoMaH,lla COUNTASN CJIYlKHT ,llJIH 3anycKa npo,paMMbl COUNTASN, 

KOTopaH npe,llHa3Ha4eHa JJ.JIH lf3MeHellHH 3Ha4eHHll: 3aJJ.aHHUX - cqeT4HKOB 

4HCJia o6pa6oTaHHUX npo,paMMOll: GIBSGM _co6~THH. B 4acTHOCTH; 3TY 

KOMaHl!Y MOl!CHO HCIIOJ!b30BaTh, 4T06U ycTaHOBHTb HyJieBue 3Ha4eHHH 

C4eTtJHKOB JJ.JI.H Ha4aJia o,6pa6oTKH HOBO,O cpaliJia. 

KoMaHJJ.a DQSNAPEV CJIYlKHT JJ.JIH 3arrycKa rrpo,paMMU IIe4aTH 

.nHHaMH4eCKOH naM.HTH. 

.llJI.H npocMoTpa npo·uecca H HCTOPHH o6pa60TKH .naHHblX 

HCIIOJih3yeTC.H rrpoue.nypa pe,HCTpauHH IIPOTOKOJIOB npoxol!C,neHH.H 3a,lla4. , I 
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I, 
3a.naqa nporpaMMH6A perHCTpaUHH npoTOKORO~ 3aKRIOqaeTCR B 3aHeceHHH 

pe3yRhTaToB npoxoiueHHR 3a,naq B cneuHanhHYIO 6a3y .naHm>1x mi. IT3BM c 

~eM, 'IT06LI DPH Heo6xo.nH1:fOCTH MOlICHO. 6LIJIO 6LI_ Ha 3KPaHe nepcoHaRbHOro 

KOMDhIOTepa . 003.HaKOMHTbCR C TeKylllHM 'cOCTORHHeM .neR •. HaDpHMep, Ha 
~ . . ' . . ~ . , 

KaKOM. 3Ta~e _Haxo.iiRTCR pe3yRhTa1_:LI aHaRii3a '._.naHHLIX 'c. TOA HRH HHOA 

ReHTLI (.nHcKa) _pe3yRhTaTOB H3_MepeHHA, . r.ne xpaHR;CR ,pe3yJihT3.TLI 

cqeTa no nporpaM~aM cHcTeMLI. BRR Toro, qT061,1 ~MeTh noRHYIO H 

o6'beKTHBHYIO HHcjlopMaUHIO o xo.zie H pe3yRhTaTa~ .o6pa6o;KH, cj)HKCHPYIOTCR 
' ,,,, '• . " ' ' ',' . ' ' ', \ 

.naHHLie o KalIC.noA· 3a,naqe, pe3yRhTaTax· ee OKoHqaHHR H pecypcax, 
. 1' ' 

KOTOpLie DOTp~6oBaRHCb .URR ee pa6oTLI. ·3To. D03BORReT coxpaHRTh ,BCIO 

HCTOPHIO ·o6pa60TKH, BCTpeqaBUIHeCR OWH6KH, Y3HaT? ,' qaci:oTy HX 

DORBReH~R H'DpHHHMaTb MepLI .llRR HX ycTpaeeHHR. '. 

B HaCTORDlee apeMR, o6pa60TKa' 3KCnepHMeHTaRbHb!X, .naHHLIX 

npo.n'9RlICaeTcR ! ._. o6pa6oTaHbl .OKORO 10 TLIC. co6LITHA ·C pa3RHqHoA' 

. MHOlICeCTBeHHOCThlO ( OT 3, .no 18 JiyqeBLIX) •. BpeMR, ' 3aTpaqHBaeMoe Ha 

reoMeTPHtieCKYIO_· peKQHCTPYKUHIO O.ll_Horo . C06LITHR 1 COCTaBRReT - 20 C 

(Ha EC-1066). 

3aKRIOqemrn 

YcnewHaR 3KCDRyaTaUHR 3TOA CHCTeMLI DOKa3aRa ee Ha.iielICHO~!h'H 

3cjlcjle_KTHBHOCTh npH MaccoeoA o6pa60TKe 3KCnepHMeHTaRbHLIX ~aHHLIX. ·. 

IT~HMeeeeHe pa3RHqHl,IX EXEC-npoue.nyp H no.ncHCTeM aBTOMaTH3HPOBaHHOrO• 
' - ._' ,, • ' !, :, 

ae.neHHR DPOTOKOROB npoxolIC.neHHR 3a,naq 3HaqHTeRbHO YMeHblliHno pyqeoA 

T~y.n . noRh30BaTeReA H 'no3sonHno noRyqaTh. · nporpaMMHLIM ny
0

,T~M 

HHcj)OP,MaUHIO 06 HCTOPHH H COCTORHHH Bcero npouecca .o6pa60TKH. 
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