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AHKycap H.A., TxaHr T.n . , Xap•~aoe M.P. P10 - 12728 

nporpaMMa o6pa60TK~ AaHH~X B peanbHOe apeMA ~3MepeH~A 
CHHMKOB c MHC Ha cKaHHPY~~eM aeTOMaTe HPD 

PaccMaTpHaaeTCR nporpaMMHaR peanH3a4HR pe~HMa OT6opa no MacKe H 
ynaKOBKH nepBH4H~X AaHH~X 8 peanbHOe apeMR H3MepeHHA CHHMKOB C MarHHT
HOrO HCKpoaoro cneKTpoMeTpa Ha CKaHHPY~~eM asTOMaTe HPD . B aTOM 
eapHaHTe cHcTeM~ TeXHH4ecKaR CKOpOCTb H3MepeHHA CHHMKOB c MHC nHMHTH
pyeTCR CKOpOCTb~ pa60T~ CKaHHpy~ero aSTOMaTa H COCTaanReT OKOnO 
360 KaAPOB/4aC, a 06DeM nep8~4H~X AaHH~X Ha MarH~THO~ neHTe COKpa~aeT
CR - B TP~ pa3a. 

Pa6oTa e~nonHeHa a na6or aTOP~~ B~4~Cn~TenbHO~ TeXHHKH ~ 
aaTOMaT~3a4HH OH~H. 

Coo6meuue 06bellHHeHHO[""O liHCTHTyTa SIJlepHbiX HccnenosaHHA. Lly6ua 1979 

Dikusar N.D., Thang T.l. , Kharjuzov M.P. PlO - 12728 

Real Time Realization of Mode for the Selection by Mask and 
Packing Initial Data from Magnetic Spark Spectrometer's 
Films on the HPD Scanning Device · 

The real times realization of mode for selecting by mask and pack
ing initial data from magnetic spark spectrometer's films on the HPD 
is described. In this version the rate of film measurement depends 
only on speed of HPD scanning and is about 36D frames/hour, but amount 
of initial data is reduced 3 times. 

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

Communication of the Joint Institute for Nuclear Research. Dubna 1979 

© 1979 06~eiJHH6HHhlfl HHCTHTyT Jl/J6pHhlJC HCCJ161JOBBH/Iil /ly6HB 

Onur sKcnnyaTauHH cHcreuu ITPOMHC /I/ no HauepeHH~ H o6pa-
6oTKe CHHUKOB C llHTHUeTpOBOrO UarHHTHOrO HCKpOBOrO ClleKTpouerpa 
(!.IHC) Ha CKaHHPYIOIIl6U auouaTe HPD llOKasan, 'ITO 3W4JeKTHBHOCTI> 
H npOHSBO~HTenDHOCTD HSUepeHH~ H 06pa60TKH CHHUKOB BO UHOrOU 
onpe~enanHCD TaKHUH {baKTOpauH, Ka.K a) OTCyTCTBHe Hacoc1604A 
6HCTpO~ BHemHe~ naUHTH ~nH XpaHeHHH 6onDWOrO 06~eua ~aHHHX, 
6) HCllOnDSOBaHHe UarHHTHHX neHT B Ka'leCTBe OCHOBHOro (H e~HHCT
B6HHOrO) HOCHTenH HH{bOpua~HH Ha BC6X 3Tanax pa60TH CHCT6UH H 
B) H63ifxi>6KT_HBHOe XpaH6HHe ( C TO'IKH speHHH HS6HTO'IHOCTH H yna
KOBKH) ~aHHHX Ha UarHHTHHX neHTax. B npo~ecce XpaHeHHH H o6pa-
60TKH 60nDWHX 06~6UOB ~aHHHX BOSHHKanH HSnHWHHe llOTepH HH{bopua
~HH HS-Sa nnOXOrO Ka'leCTBa UarHHTHHX neHT, C60eB UarHHTO{bOHOB, 
a TaKEe saueTHO BospacTano c'leTaoe Bpeua aa aTanax {bHnDTpa~HH 
H C60pKH. BonDWOe KOnH'IeCTBO uarHHTHHX neHT HCllOnDSOBMOCD ~nil 

XpaHeHHH nepBH'IHHX ~aHHHX. 
Yny'IWeHHe 3KCnnyaTauHOHHHX xapaKTepHCTHK CHCTeUH H COKpa

llleHHe o6~eua nepBH'IHHX ~aHHHX dunH ocylllecrBneHu nporpauuHHUH 
cpe~crBauH Ha SBY CDC-1604 A, a TaKEe opraaHsa~He~ o6pa6oTKH 
~aHHHX Ha 6onDwoR SBM CDC-6500. 

KaK HsBecrHo 121, uaTeua!H'IecKoe o6ecneqeaHe ITPOM~C He HC
nonDsyer KaKO~-nH60 ynpaBnH~IIleR HH{bopuauMH H OpHeHTHpOBaHO Ha 
pa6ory B asrouaTH'IecKou peEHue no~ aa6niO~eHHeu oneparopa. He
cuorpa Ha donee HHSKY~ (no cpaBH6HH~ CO CHHUKaYH C llYSNPDKOBHX 
Kauep) (bOHOBYD aarpyaKy CHHUKOB C MarHHTHOrO HCKpOBOrO cneKTpo
uerpa, o6~eu ~aHHHX, nocrynaDIIlHR npH CKaHHpOBaHHH o~oro K~pa, 
HBnHeTCH ~OCTaTO'IHO 60nDWHU (~25-30 THC . KOOp~HHaT). nna Onepa
THBHOrO XpaHeHHH STHX ~aHHHX HeOdXO~HMO dHnO dH HCUOnDSOBaTD 
OKOnO 50% nauHTH uamHHH. 
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O,nHaKo CDC-1604A HBJIHeTCH uam~rmo« cpe,nHero KJiacca H He 
o6na,naeT ,nocTaTo~~H pecypcauH KaK no paauepau nauHTH, TaK H 
no CKOpOCTH Bbi'UICJI6HHn 1 'l:To6bl 06ecnell:HTL B nOJIHOY o6'beUe o6pa-
60TKY ,ZtaHH~ 1 nocryna~~X B npo~ecce CKaHHpOBaHHH CHHUKa. COBYe
meHHe 9TaTIOB H3MepeHHH H tPHJibTpa~HH HCKJID'l:HJIO 6bl H606XO,ZtHYOCTb 
XpaHeHHH ,ZtaHHbiX Ha UarHHTH~ JieHTax 1 XOTH noTpe60BaJIO 6bl ,ZtOnOJI
HHT6JlbHO eme IO-I5c Cll:eTHoro BpeueHH nocne aaBepweHHH noJIHoro 
~HKJia yCTaHOBKH H CKaHHpOBaHHH Ka.npa, KOTOp~ 3aHHUaeT OKOJIO 
roc. 

O.ztHa~O 9~6KTHBHOCTb TaKOrO BapHaHTa CHCTeYbl HH3Ka 1 T,K, 
B 3TOY CJiyll:ae B03HHKaDT 60JibWHe nOT6pH BeCbYa ,netlJH~MTHOrO Bpeue
HH CKaHMpyDmero aBTOUaTa 1 a Ta~xe B03YOXHbl ,ZtOnOJIHMTeJibHbl6 nore
pH1 CBH3aHHbl6 C He06XO,ZtMUOCTbD nepetlJMJibTpa~MH .ztaHHbiX, 

3Hall:HT6JibHOe ycKopeHae tlJMJibTpa~HM .ztaHH~ (- B IO paa) 6blJio 
noJiyll:eHO aa Cll:6T HCnOJib30BaHHH 9B!.I COC-6500 1 a TaKlle aa Cll:6T 
npe.ztBapMT6JlbHO« 06pa60TKM ,ZtaHH~ B peanbHOY BpeUeHM CKaHHpOBa
HHH CHHMKa, 9TO n03BOJIHJIO,c O,ZtHOn CTOpOHbl 1 YaKCHYaJibHO HCnOJib-
30B8Tb noneaaoe BpeuH CKaHMpyDmero aBrouara, a c .ztpyron - coxpa
HMTb nepBM~ble .ztaHHbl6 Ha UarHMTH~ JI6HTax nO'l:TH C J-KpaTHI:W 
COKp8m6HM6U nepBOHa'l:aJibHOrO o6'b6Y8. B STOM BapMaHT6 CMCT6Mbl T6X
HHqeCKaH CKOpOCTb HauepeHHH CHMMKOB C !.I~C JIMMHTMpyeTCH TOJibKO 
B03YOXHOCTHMH CKaHHpyDmero aBTOMaTa M COCTaBJIH6T OKOJIO 360 Ka,Zt-
pOBjll:aC1 a CKOpOCTb tlJHJIUpa~HH Ha COC-6500 - OKOJIO 
IJOO Ka.npoBjqac. llpH 3TOY Ha O,ZtHY MarHHTHYD JI6HTY aanOUMHaDTCH 
.ztaHHble c 450-460 Ka,npoB. 

TiporpauuHaH peanaaa~HH aroro »apHaHTa cacreubl Ha CDC-1604A 

ocymecrBneHa B OCHOBHOM nyreu nepecrpoRKH cxeKbl padoTbl no.ztnpo
rpaw.!bl ynpaBJI6HHJI aBTOMaTOM HPD C HCnOJlb30BaHH6M B031l0li:HOCTeR 
~porpaNMHOrO Odecnell6HHJI ynpaBJIJIDmeR 3BM/J/, nyTeM H3M6H6HHJI 

paauepOB H CX6Mbl OdpadOTKH BXO.ztHOrO dy~epa, a TaKlle BBe.zteHHJI HO
BOro ~pMaTa .ztaHHbiX .ztJIJI XpaH6HHJI Ha MarHHTHbiX JI6HTax, Baapadora
Hbl HOBble aJirOpHTMbl .ztJIH C6JI6K~M H ynaKOBKH .ztaHHbiX, padOTaDmHe B 
peaJibHOe BpeMJI CKaHHpOBaHHJI CHMilKa, Kpo~o~e TOro, dbiJIH OnTHilH3HpO
BaHbl no BpeM6HH HCnOJIHeHMH npOrpallKbl OdHapylleHHH, pacnoaHaBaHHJI 
H OdpadOTKM CJiyXedHOR HH~OpM~H Ha Ka.ztpe H .ztp, 

llpaeu ,ZtaHHbiX OT CKaHMpy~mero aBTOUaTa B HOBOR BepcHH CHCT6Mbl 
npoH3BO,ZtHTCJI B ~HKJIHqeCKHn 6ytlJep paauepOM B 8000 CJIOBo llepe
KJIDqeHM6 6ytlJepa ocymeCTBJIH6TCH B MOM6HT nOHBJI6HHH CHrHana npepbi
BaHHH no ero aanoJIHeHHD. B npo~ecce aanoJIHeHHH ~HKJIH'l:ecKoro 6y-
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l{Jepa .ztaHHbiMH npOHCXO,Zti1T o6pa60TKa 6JIOKa CJiyJKe6HOi"! llH'·VOP!Aa~l111 1 

pacnoaHaBaHI1e onopll b!X penepH~ KpecroB, Bblll:I1CJieHI1e rpaHllll MaCKI1 
B nJIOCKOCTI1 CHI1MKa, OT60p 11 ynaKOBKa ,ZtaHH~ B npe,neJiax MaC KI1 1 
HaKOnJieHI1e .!!BHHb!X Ha MarHI1THOn JieHTe H .ztp, B npOl\8CCe o6pa60TKI1 
UbiTIOJIHJI6TCJI nporpaMMHbiR KOHTpDJIL3anOJIHeHI1fl BXO,ZtHOrO 11 Bb!XO,ZtHOrO 
6y<llepoB c Bbi,Zta'l:e~ He06XO,ZtMMOR .ztMarHOCTMKM (pMC. I) • nor~ma pa6o
Tbl 3TO~ ll:aCTM nporpaMMbl OCHOBaHa Ha MCnOJib30BaHMM Cl1rHaJia npepbi
BaHHH no aanOJIH8HHD l\11KJII1ll:8CKOrO 6y~epa 11 CJI6~6HMI1 38 MOMeHTOM 

OKOH'l:aHMfl CKaHMpOBaHHH, 
0T60p ,ZtaHH~ no YaCKe 1 ynaKOBKa 11 HaKOnJieHH8 11X B B~O,ZtHOM 

6y!IJepe npoHaBo,narca no.ztnporpru.wru.m SEAICH M RL'IMPC • Bwecre 
c ocHOBHO~ opraaaayDme~ no,nnporpauMon ~ ar11 no,nnporpaMMbl 
06'b6,ZtMH6Hbl B OT,Zt8JlbHyiO uaKpOKOYaH,Zty CI1CT6Mbl PACK C KO,ZtOM 39, 

PaCCMOTpHM 60Jiee no,np06HO anropHTM COKP8m6HHH o6'beYa ,ZtaHH~ 1 
p6aJIH30BaHH~ B no,nnporpaYM6 RL'IMPC , naHHbl8 OT CKaHI1pyiOmero 
aBTOYaTa nocTynaiOT B naMHTb 9BM ynaKOBaHHbiMI1 no ,ZtBa ll:MCJia B O.zt
HOM 48-paapH.ztHOM CJIOBe / 4/ B BM,Zt8 nOCJI6,ZtOBaT8JibHOCTI1 ~eJib!X 'l:I1C8JI, 

ynopH.zt0'18HHb!X B npe,nenax O,ZtHOR CKaHJII1HHH: 

. .. Yi1 'Yi2 , .. . ,YiN,FG:i' Xi' Wi' ... , r,ne Xi - KOOp.ztMHaTa 
i -R CKaHJIHHHH 1 Y. . - KOOp.ztMHaTa CKaHMpyDmero nHTHa, 

~) 

Fa:: - KOHTpOJibH06 ll:HCJI0 1 W - nOCTOHHHaH KOOp.ztMHaTa. 
N - ll:I1C110 y -KOOp,ZtMHaT H8 CKaHJII1H1111 (0~ N f. Nmax) , CoKpameHI18 

o6'beua .ztaHH~, nocryna10~11X npa CKaHI1pOBaHHH CHHMKa c MMC,Bb!non
HHeTCH aa Cll:eT: a) 06pa60TKH 6JIOKa CJiy~e6HO~ HH~OpMal\1111 H pac
noaHaBaHHfl onopH~ penepH~ Kp6CT0Bi 6) HCKJ!Illl6HHJI W - H Fa:: -

KOOP.ztHHaT; B) C8JI6K~MM no M8CKaM M r) ynaKOBKH Y -KOOP.ztHHBT. 
KaK llOKa3aHO H8 pHC.3 1 OKOJIO nOJIOBI1Hb! nnoma.ztM Ha Ka.npe (T6M

Hb16 nonocb!)He co,nepmMT noneaHo~ HH!IJopual.IHM, 06mee ll:Mcno CKaHJIH
HHR npl1 paa»epTKe 3THX nonoc ,ZtOCTHraeT IOOO. nnH MCKJIIO'l:eHHH .ztaH
HbiX, nocrynaiOmHX C 3THX CTpOK 1 MCnOJib3YIOTCH ~HWPOBbl6 YaCKW 1 KOTO
pble BblqHcnHIOTCH no KOOp.ztHH8TaM onopH~ penepH~ Kp8CTOB H COOT
BeTCTByiOmero Ha6opa KOHCTaHT, Cne.ztyeT OTY6THTb, 'ITO .ztJIR Kall-
.ztO~ nJieHKH cymeCTByeT CBOR Hadop KOHCTaHT 1 KOTOpHR BblpadaTbiBa-

6TCfl aBTOMaTH'l6CKH nepe,n HallaJIOM H3~epeHHR. 
0KOJIO 20% OT o6mero 06'beMa BXO.!!H~ .!!aHH~ 3aHMMa~T KOOp,nl1Ha-

Tbl FG: M W , KOTOpble CJIYllt8T B OCHOBHOM ,ZtJIH onepaTMBHO~ npo-
B6pKH OTCqeTHO~ CHCT6Mbl aBTOMaTa H npaKTH~6CKH He MCnOnb3YIOTCH 
npa o6pa6oTKe. 3Ha~HT6JibHOe coKp~eHae o61>ewa ,naaH~ nonyqaeu 
npM ynaKOBK6 TpeX KOOp.ztMHaT y B O,ZtHOlol 48-paapR.ztHOY CJIOB6 (pHc.2) 
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YnaKoBKa KOOPAHHaT x , Y opraHHaOBaHa no cnHcKoBon 
CTpyKType. 3anOWHHaHHe AaHHHX B BHXOAHOW 6y~epe npOMCXOAHT B 
ABYX BCTpe~HX HanpaBneHHHX (pHC.2). 0T Haqana 6ywepa K ero 
~6HTPY paaYelllaXlTCfi Y -KOOPAHHaTH. OT KOHUa K UeHTpy 6y~epa 
HaKannHBallTCfl CnOBa C X -KOOPAHHaTaYH H COOTB6TCTBYXllllHWH AaH-
HOa CKaHnHHHH napaMeTpaYH-yKaaaTenHWH. Pacnono&eHHe Y -KOOpAH
HaT c i -~ CKaHnHHHH B 6y~epe onHCHBaeTcH Ha6opou yKaaaTenen 
{ Ai, Pi, Ni} , rAe Pi - HOWep noaH~HH Haqan:&Hoa Y -KOOpAH-
HaTH B CnOBe C SAP6COW Ai t a Ni - KOnHqeCTBO Y -KOOPAHHaT 
Ha CTpOKe • ( P i=1 ,2,3; 1' Ai < 2CCO; 0~ Ni~ 97 ) • 

~BYCTOPOHH66 aanonH6HHe 6y~epa H CnHCKOBaH CTPYKTypa AaHHI:iX 
nOSBOnHXlT B6CTH yCKOp6HHHn nOHCK Haqana CTpOKH B 6ywepe npH Aan:&
Henmea o6pa6oTKe. 

B npouecce aanonHeHHH 6y~epa npoHCXOAHT nporpawuHoe cnese
HHe aa WOW6HTOLI C6nHE6HHfi WaCCHBOB X H Y t H npH H6AOCTaT
K6 W6CTa AnH AaHHI:iX C oqepeAHO~ CKaHnHHHH B6C:& 6y~ep (2000 CnOB) 
c6paCHBaeTCfi Ha WarHHTHYll neHTy. TiepBH« 6y~ep COA6PEHT TaKES 
aaronOBOK (20 nepBHX CnOB), B KOTOPOW paaWelllaeTCfi cnyae6HaH HH
~opwa~HH, KOOMHHaTH onopHHX KpecToB H APYrHe npHaHaKH Kan.pa • . 

AnropHTW ynaKOBKH H HaKonneHHH AaHHHX npeAycwaTpHBaeT TaK
se H6o6XOAHWH« KOHTpon:& BXOAHI:iX AaHHHX Ha HX AOCTOBepHOCT:& H 
06ecne~BaeT npeKpS1146HHe CKaHHpOBaHHH KSApa C BHAaqea H606XOAH
woa AHarHOCTHKH Ha nyn:&TOBon TeneTa«n. 

~cnon:&aoBaHHe WOAYn:&Horo npHH~Hna B cHcTewe / 5/ noaBonHno 
peanH30BaT:& peXHW pean:&HOro BpeueHH WHHHWan:&HI:iLIH CP6ACTBaWH. 
~3W6H6HHH B ynpaBnfiXlll46~ nporpauue CBenHC:b nHW:b K BKnXlqeHHll B 
CHCTeuy WaKpOKOWaHA HOBHX 3KCTpaKOAOB 39 (PACK) H 38 (WAIT) , 
a TaKZ6 K qacTH~oa WOAH~HKaUHH WaKpOKOWaHAI:i 8 (~) 
aanycK CKaHHpOBaHHH. 

~YHK~OHHpOBaHH6 CHCT6Ui:i onpeAenHeTCH nocneAOBaTen:&HOCT:&ll 
WaKpOKOWaHA ( "nporpawwo~") t 3SAaHHO« B Ta6nHU6 HHCTpyK~« / 5/ 
(pHC.4). B STOW cnyqae UHKn HawepeHHH H o6pa60TKH OASOrO KSAPa 
B pexHwe pean:&Horo BpeueHH aaAaeTcH nocneAOBaTen:&HOCT:&Xl aKCTpa
KOAOB ••• 8,38,1,26,27,24,39, ••• t B KOTOpoa KOWaHAI:i 38-39 Bl:i
nonHHllTCH napannen:&HO C WaKpOKOWaHAO« 8 (pHc.5) H peanHayllT cne-
AYlliiU46 ~YHK~H: 38 (WAIT) - 0XHAaHH6 Haqan:r,aoa nop~HH AaHHHX 
(~ 1000 CnOB)i 1(F~X) - 06HapyzeHH6 o6naCTH CO cnyze6aoa 
HH~opwa~»e« Ha CHHWKe; 26 <Fm·ml - pacnoaHaBaHHe Houepa nneH
KHi 27 (FR-NJ) - pacnoaHaBaaHe Howepa KSAPa; 24 (FIDUC) - onpe-
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~eneHHe Koop~HHar onopHux penepHux KpecroB (pHc.3); 39 (PACK) 

or6op no wacKe, ynaKOBKa, HaKonneHHe H aanHCb ~aHHux Ha uarHHT
HY~ neHTy. OcTanbH~e KOUSH~~ (pHc.4) o6ecneqHBa~T nepeKmvqeHHe 
(35-~) Ha pe&HU nonHO~ o6pa60TKH ~aHHUX H B~OnHeHHe npO-

rpauUHOrO KOHTpona aa KaqecrBou H roqaocTb~ HauepeHH~ 
(28- Pi cnrnE) Ha OCHOBe CpaBHeHHH no MHK H3UepeHHO~ CHCTeU~ pe-

nepHUX KpeCTOB Ha CHHUKe C 3TanOHOU /S/. 
B cnyqae nOHBneHHH OWH60K B ~aHHUX HnH C6oeB B CHCTeue yn

paBneHHe H3 nD6o~ UaKpOKOY8H~~ nepe~aeTCH 6nOKY AUillM , KOTQ
p~~ B~aeT Ha aBTOYaT KOY8H~~ rrpeKpameHHH TeKy~ero CKaHHpOBaHHH 
H no~oroBKB HOBoro ~Kna HauepeHHH. 3areu oneparopy B~aerca 

~HarHOCTHKa OWH6&H (cu. Ta6nHuy) • . 

Ta6nHqa AHarHOCTHKH omH6oK 

THn owH6KH Co,nepzaaHe 

0 1..00 xz He Hal~eH 6noK cnyze6Ho~ HH~opu~H 

26..00 ~ Houep nneHKH He on03HaH 

27..00 rn Houep K~pa He H~eH, nH60 Hal~eH, HO He 
oD,ltaeubdt 

24..00 FM He Hal~eH onopHbdt penepHbdt Kpecr 

39xHPDER 
~cno omH60K B ~aaHux npeB~waer a~aaHbdt 
nopor 

39xNO IXG He Hal~eHa rpaaH~a uacKH 

39><0VERF 
CKopocrb nocrynneHHH ~aHHUX B ~KnHqecKH~ 
6y~p npeB~aer CKOpOCTb o6pa60TKH 

3 9xiDFl<IDI' 
IloaBneHHe ueTKH FJJF HnH ror Ha uarHHTI 
HOit neHTe 

OmH6Ka no qeraocrH npH aanHcH 6y~pa Ha I 
39 TAPE PAR neHry 

- - · ----- -
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PH C. 4 • 5flOK- CX EMA l!HKflA H3M. EPEHH~ O)lHOrO KAI\PA . 

3a n HC b AaHH bi X 

Ha M. Jl . (3CJ) 

06 pa6orKa (39) 
(1 , 27 , 24, 26) 

O >+<~AaH~e (38) 

noAa~ a KOMaHA 
Ha aBTOMaT 

(R. 3'l) 

A 

0 

CKaHHPOBaH...., e 

fl OABOA KaApa 

Yc TaHCJ BKa 

cT ona e XHa4. 

n r 
I 

r--
I 

~ ..., ~ 
2 4 6 1 

I'--

PHC . ?. BPEMEHHA~ 1\HArPAMMA COBMECTHO~ PA60T~ 

flPOrPAMMbl ( A) H CKAHHPYWJt!tHO ABTOMATA HPD ( B) • 
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B saKn~qeHHe asTopu Bupaaa~T 6naro~apHoCTL H.H.roBopyHy 
sa UOCTOHHHY~ H aKTHBHY~ no~ep~KY STO~ pa60TU 1 a TaKXe rpynne 
HHZeHepoB ceKTopa CKaHHPY~~ero astouaTa sa nouo~L B pa6oTe B ne
pHo~ sanycKa CHCT6UU B SKCnnyaTaUH~. 

JlHTepaTypa 

I. roBopyH H.H., nHKycap H.n. CHCTeua nporpauu ~na aBTOUaTHqe
CKO~ o6pa60TKH HSo6pa&6HH~ Ha CHHUKBX C UarHHTHOrO HCKpOBOrO 
cneKTpouetpa O~H~. C6opHHK Tpy~oB coBe~aHHR no nporpauuHpoBa
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