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06~aR opraHH3a4HR TpexypOBHeBO~ CHCTeM~ perHCTPa4HH, HaKon
neHHR, 09rt60TKH H aHanH3a cneKTpOMeTpH4eCKO~ HH$0pMa4HH H3-
nomeHa B • 8 HaCTOR~e~ CTaTbe onHc~eaeTCR CHCTeMa rPAHAC, 
npeAHa3Ha4eHHaR AnR o6pa6oTKH H aHanH3a HH$OpMa4HH c noMo~b~ 
38M EC-1040 H BHAeOTepMHHana, cocToR~ero H3 38M KPC-4201, 
rpa$H4eCKOro AHCnneR ra-71 H rpa$onocTpOHTenR EC-7054 /pHc.1/. 
Ha AaHHOM 3Tane 3aAa4a CHCTeM~ rPAHAC CBOAHTCR K: -----

a/ npeACTaeneHH~ annapaTypH~X cneKTpOB B rpa$H4eCKOM BHAe 
c noM~b~ rpa$onocTpOHTenR EC-7054; 

6/ noArOTOBKe Ha4anbH~X npH6nHmeHH~ AnR o6pa6oTKH cneKTpanb
HbiX nHHH~ c noM~b~ cne4HanbH~x nporpaMM /HanpHMep, KOn060~ 2~; 

B/ rpa$H4eCKOMY aHanH3Y 3KcnepHMeHTanbH~X H pac4eTH~X cneK
TPOB C nOMO~b~ ra-71. 

npeAnonaraeTCR AanbHe~wee pa3BHTHe CHCTeM~ rPAHAC AnR nocT
poeHHR CXeM B036ymAeHH~X COCTORHHH RAep. 

' 
1 . nPOrPM1MHAR OPrAHJ.13AUJ.1R 
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SPEKZWEI - o6ecne4Hea~aR TY 4aCTb 3aAa4H rpa$H4ecKoro 
aHanH3a cneKTpoe, KOTopaR e~nonHReTCR Ha 38M EC-1040, H SPGA
o6ecne4HBa~~aR aHanH3 annapaTypH~X cneKTpoe c noMO~b~ rpa$H-
4ecKoro AHCnneR ra-71 H 38M KPC-4201. 

nporpaMMa SPEKZWEI pewaeT cneAY~He 3aAa4H: 
a/ peanH3yeT nepeAa4y HH$OpMa4HH H3 38M EC-1040 e rpa$H-

4ecKH~ TepMHHan; 
6/B COOTBeTCTBHH C HH$0pMa4He~, nony4eHHO~ OT rpa$H4eCKOrO 

TepMHHana, ynpaenReT nepec~nKO~ AaHH~X MemAY MarHHTH~MH neHTaMH 
H naMRTb~, Me*AY naMRTb~ H rpa$H4eCKHM TepMHHanOM H MemAY 
naMRTbO H rpa~onocTpOHTeneM /e nocneAHeM cny4ae - c cooTeeT
CTBY~HM npeo6pa3oeaHHeM AaHH~x/; 

B/ npHHHMaeT HH$OpMa4H~ 06 H3MeHeHHH MaCWTa6a annapaTypH~X 
cneKTPOB H npOBOAHT COOTBeTCTBy~ee npeo6pa30BaHHe; 

r/ reHepHpyeT ynpaenRo~y~ HH$OpMa4H~ AnR B~BOAa annapaTyp
H~x cneKTpOB Ha rpa$onOCTPOHTenb. 

nporpaMMa SPQA peanH3yeT KOMnneKC 3aAa4, He06XOAHM~H 
npH aHanH3e cneKTPOB, a HMeHHO: 

a/ nOCTpOeHHe rpa$H4eCKHX 3neMeHTOBj 
6/ BH3yanH3a4HR 3neMeHTOB Ha 3KpaHe ;~~ -~-.~~-------""'! 
e/ AHanor nonb3oeaTenR c cHcTeMo~; j'·' :,·r'·:u· i 
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PHC. I . BnoK-cXeMa MHOI'OMaiUHH- PHC. 2. BJioK-CXeMa CHCTeMbi rPAHAC: 
HOI'O KOMIIJieKca Ha 5ase EC-1 040 llY - rrepHcllepHliHbie YCTPOHCTBa; 
AITH rrpoBeAeHHH cliHsHqecKHX A¢ - gwcrmeli~ «Pafm; ¢H -
3KCIIepHMeHTOB Ha CHHXpO~HKJIOT
pOHe mum. 

cllopMHpOBaHHe H306pa~eHHH; 
o6. rr - o6pa60TKa rrpepbiBaHHH; 
}ill - MarHHTHaH neHTa; BBA -
BBOA-Bb!BOA AaHHbiX; fiT - rpa
t}JOIIOCTPOHTeJib EC -7054. 

r I nepecbl!lKa AaHHbiX H3 EC -1 040 8 KPC-420 1 1o1 o6paTHO; 
AI ynpa8!leHHe XOAOM 8btnonHeHH.R nporpaMMbl 8 Ec-1040 - o6-

MeH AaHHbiMH, pa6oTa c Mn, pa6oTa c rpa~onocTPOHTeneM. 

OnHCAHHE nPOrPAMMbl SPOA 

BXOAHbiMH AaHHbtMH A!l.R SPOA .R8!l.ReTc.R annapaTYPHbiH cneKTp 
AJlHHOH 8 4096 KaHa!l08, KOTOpOMy npeAWeCT8yeT COOT8eTCT8Y~~HH 
HAeHTH~HKaTop/l/ /xapaKTepHCTHKH HCC!leAyeMOrO HYK!lHAa lo1 ycno-
8HH 3KcnepHMeHTa/. Bb1308 cneKTpa c MarHHTHOH neHTbl 8 naM.RTb 
EC-1040 ocy~eCT8!l.ReTc.R c noMO~b~ npHKa3a nporpaMMbl SPOA 8 
nporpaMMy SPEKZWEI. Ec111-1 EC-1040 OTpa6oTana 3TOT npH-
Ka3, TO no menaHH~ onepaTopa C nOMO~b~ ~YHK~HOHa!lbHOH K!la8Ha
Typbl /CM. Ta6n./ Ha 3KpaHe r~-71 8biC8e4H8aeTC.R HAeHTH~HKaTOp. 
3aTeM c noMo~b~ ~YHK~HOHa!lbHO~ K!la8HaTypbl H3 EC-1040 8 KPC-
4201 8bl3b18aeTc.R KaKa.R-To 4aCTb /1,2,3 H!lH 4/ cneKTpa A!lHHO~ 
1024 KaHana, KOTOpa.R lo1306pamaeTC.R Ha 3KpaHe r~-71. Pa3peWeHHe 
T04eK Ha 3KpaHe COCTa8!l.ReT 6BJ =0,3 MM. MacwTa6 lo1306pameHH.R 
cneKTpa MOmHO lo13MeH.RTb KaK no KOOPAHHaTe X /8 2,5,10 1o1 20 pa3/, 
TaK lo1 no OCH Y /8 11~60e KpaTHOe 2 4HC!10 pa3/ HamaTHeM COOT8eT
CT8y~~HX K!la8HW Ha $YHK~HOHa!lbHOH K!la8HaType. 
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Ta6m1~a 

0IIHCaHHe cPYHK~HOHaJibHOH KJiaBHaTypbl 

0 - BKmoqeHHe /BbiKmoqeHHe/ MosaHqHofi HHgHKa~HH 
I - YKasaTeJih 1-li qacTH crreKTpa /1-1024 KaHanbi/, rrepeAaBaeMoil 

H3 EC-1040 B KPC-4001 
2- YKasaTeJib 2-il qacTH crreKTpa /1025-2048 KaHaJibi/, rrepeAa

eaeMoli H3 EC -I 040 B KPC-400 I 
3 - YKasaTeJib 3-li qacTH cneKTpa /2049-3072 KaH<lJihi/, nepeAa

eaeMOH H3 EC -I 040 B KPC-400 I 
4- YKasaTenh 4-li qacTH crreKTpa /3073-4096 KaHaJibi/, nepeAa

eaeMoH H3 EC-1 040 B KPG-400 I 
5 - KoHe~ aHanHsa cneKTpa 6es BbiBOAa Ha AHfHfPA¢ 
6 - BKJIIOqeHHe, BblKJIIOqeHHe CTpeJIKH H npHBH3Ka ee K KOOPAHHaT

HOMY lllapy 
8 - YcTaHOBKa orpaHHqHTenbHOII ceK~HH XA H XE 
9 - ¢HKCa~HH pa3MeTKH nHKOB 

I 0 - Bbi30B HAeHTHtPHKaTopa cneKTpa H3 EC-1 040 
II - IlepeAaqa MaCCHBa pesynhTaToB aHaJIHsa Ha EC-1040 
12 - BBOA noKa3aTeJIH CTeneHH annpOKCHMHPYIOmero MHoroqJieHa C 

nOMOmbiO ant}JaBHTHO-~Ht}JpOBOH KJiaBHaTypbl 
13 - CTepeTb ceK~HIO, HaXOAHmYJOCH B CTagHH o6pa60TKH 
16 - BbiBOA qacTH cneKTpa B OCHOBHOM MaCIIITa5e (6 BD 
I 7 - BbiBOA qacTH cneKTpa B MacrnTa6e ( 6 B2) 
18 - BbiBOA qacTH cneKTpa B MacrnTa6e ( 6 B3) 

___ .- _ 1 A n 1 n\ 
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20- BbiBOA qacTH cneKTpa B MacrnTa6e(6B20) 
21 - CJKaTHe H306paJKeHHH no OCH Y B ABa pasa 
22 - PaCTHJKeHHe H306paJKeHHH no OCH Y B ABa pasa 
23 - KoppeK~HH Bbi6porneHHbiX ToqeK 
25 - KoHe~ aHanHsa cneKTpa H BbiBOA cneKTpa Ha AHrHrPA¢ 
26 - BBOA 6noKa AaHHb~ c Mn B naMHTb EC-1040 
27 - IlponycK 6noKa AaHHbiX Ha HMJI EC -I 040 
28 - BosepaT MJI Ha ogwH 6noK 
29 - BosepaT ~1 Ha HaqaJibHYJO MeTKY 
30 - BBOA AaHHbiX c nept}loneHTbi 
31 - KoHe~ pa6oTbi nporpaMM SPOA H SPEKZWEI. 

nocne npo8eAeHH.R npeA8apHTe!lbHoro 8bl6opa HaH6onee HHTepec
HbiX y4aCTKOB nepeXOA.RT K HenocpeACT8eHHOMy pa3Ae!leHH~ cneKTp08 
Ha ceK~HH /pa3MeTKa/ A!l.R nocneAY~~eH o6pa6oTKH c noMO~b~ cne
~Ha!lbHbiX nporpaMM. npo~eAYPY pa3MeTKH np080A.RT 8 8bl6paHHOM 
MaCWTa6e. C noMO~b~ CTpe!lKH, ynpa8!l.ReMOH KOOPAHHaTHbiM wapOM, 
yKa3bt8a~T cneAY~~He xapaKTePHbte T04KH I eM. p1o1c. 3/: 
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pOB .11,[\epHbiX H3JiytleHHii, 

a/ rpaHH~~ CeK~HH - Ha 3KpaHe OHH 0603Ha4a~TC~ BHAHMOH 
cTpenKOH H MapKHPY~Tc~ KaK XA HnH XE /HOMep nepaoro KaHana 
( X:A), KOnH4eCTBO KaHanoe CeK~HH xpaH~TC~ B MaCCHBe peaynb
TaTOB CeK~HH/; 

6/ KOOPAHHaT~ nHKoa-nporpaMM~ npe~H3HOHHOH o6pa60TKH cneKT
panbHbiX nHHHH Tpe6yiOT KOHKpeTHOH HHcj)OpMa~HH 0 4HCne nHKOB H 
COOTBeTCTBY~~HX Ha4anbH~X npH6nHmeHH~X. 3aAa4y pewa~T nyTeM 
nocneAOBaTenbHOrO 3aAaHH~ MaKCHMYMOB H MHHHMYMOB nHKOB C no
MO~b~ KOOPAHHaTHOrO wapa, npH4eM An~ KOHTpon~ B yrny 3KpaHa 
no~en~~Tc~ npoHyMepoeaHH~e nOAP~A HOMep KaHana (X) H ero 
COAeP>KHMoe ( Y). 

nporpaMMa SPGA HanHCaHa Ha ~3~Ke acceM6nep 3BM KPC -
4201 " SUP 4200" H HcnonbayeT ocHOBHble cHcTeMH~e cpeAcTea 
KOMnneKca rA-71/KPC -4201, paapa6oTaHHble B Hay4HOM OTAene 
MaTeMaTH4eCKOH KH6epHeTHKH H B~4HCnHTenbHOH TeXHHKH TeXHH4eC
KOro YHHeepcHTeTa Ape3AeHa~'4• 51. 0Ha pa6oTaeT noA ynpaeneHHeM 
nporpaMMbl G -152. 3anycK npOH3BOAHTC~ nOA HOMepOM 11 CO 
cTapToeoro aApeca 25000 8 • 
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III. Om-1CAHHE nPOrPAMMbl SPEKZWEI 

nporpaMMa SPEKZWEI pacC4HTaHa Ha BBOA AaHH~X /an-
napaTypH~ cneKTP~/ c MarHHTHOH neHTbl. CooTeeTcTey~HH cj)opMaT 
H pa604HH pe>KHM I ON LINE H OFF LINE I An~ BBOAa onpeAen~
~Tc~ ynpaen~~~ei1 nep¢oKapTOH. BbiXOAHble AaHHble /peaynbTan.l 
rpacj)H4eCKOrO aHanH3a/ 3anHC~Ba~TC~ Ha MarHHTHY~ neHTy, npH4eM 
4Hcno 6noKoe AaHH~x H AnHHa 6noKa e aanHcH aapaHee He onpe
AeneH~ H MOryT H3MeH~TtC~ B WHPOKHX npeAenax An~ Ka>KAOrO noc
neAy~ero 3KcnepHMeHTa. npH He06XOAHMOCTH HCCneAyeMble cneKTp~ 
MOryT 6b1Tb npeACTaeneH~ B rpacj)H4eCKOH cj)OpMe C nOMO~b~ rpacj)o
nOCTpOHTen~. 

nocne nycKa ~HKna nporpaMM~ SPEKZWEI oKaa~ea~Tc~ no-
CTO~HHO ce~aaHH~MH c cooTeeTCTBY~~HMH ~HKnaMH nporpaMM~ SPGA, 
T.e. pa6oTa~T CHHXpOHHO. B npo~ecce pa60Tbl 3TH nporpaMMbl 
eaaHMHO ycTaHaenHea~T nepeKn~4aTenH paaeeTeneHH~ nyTeM o6MeHa 
ynpaen~~eH HHcj)OpMa~HeH 4epe3 CTaHAaPTHble noAnporpaMMbl CB~3H. 
noaTOMY MHOroe H3 OnHcaHH~ SPGA AeHCTBHTellbHO H All~ npor
paMMbl SPEKZWEI. 

nporpaMMa SPEKZWEI COCTOHT H3 ClleAY~~HX ceK~HH H cny-
>Ke6HbiX nporpaMMHbiX 3neMeHTOB: 

a/ CeK~H~ An~ pa6oTbl c BXOAHOH MarHHTHOH neHTOH, Ha KOTOpOH 
HaXOA~TC~ AaHH~e 3KCnepHMeHTa /annapaTYPHble cneKTpbl/, BKn~4a~ 
Onepa~HH BBOAa AaHH~X B naM~Tb EC-1040 /30Ha BBOAa/ H HX 
nepeAa4y e o6nacTb naMRTH AnR nocneAY~~ei1 o6pa6oTKH /onepaTHe
Ha~ 30Ha/. Heo6XOAHMaR onepa~H~ onpeAen~eTcR ynpaen~~eH 
HHcj)OpMa~HeH, KOTOpy~ n011b30BaTenb reHepHpyeT npH nOMO~H cj)yHK
~HOHanbHOH KllaBHaTypbl rpacj)H46CKOro TepMHHana; 

6/ CeK~H~ An~ nepeAa4H AaHHbiX 3KCnepHMeHTa K rpacj)H4eCKOMY 
TepMHHany. CIOAa BXOA~T: npo~eAypa H3MeHeHH~ MacwTa6a, nepeKOAH
poeKa 4Hcna e $QpMe EC-1040 e 4Hcno KPC-4201, a TaK>Ke nepeAa-
4a MaCWTafiHbiX K03¢cj)H~HeHTOBj 

e/ ceK~HR noceKTOpHoro npHeMa peaynbraToe aHanH3a OT rpa
¢H4ecKoro TepMHHana H noArOTOBKH AaHHbiX e ¢opMaTe An~ Bb1Aa4H; 

r/ ceK~HR Bb1Aa4H pesynbTaTOB pa3MeTKH annapaTypHoro cneKTpa 
Ha BbiXOAHY~ MarHHTHY~ neHTy; 

AI ceK~H~ rpa¢H4ecKoro npeACTaeneHHR peaynbTaTOB /npeAYCMOT
peH TaK>Ke norapH¢MH4eCK~H MacwT?6 no ocH Y I Ha rpa¢onocTpoH
Tenb c noMO~biO noAnporpaMM OKP 5/; 

e/ cnyme6Hble nporpaMMHble aneMeHTbl nepeAa4H ynpaen~~ei1 HH
¢opMa~HH /npHeM H nOATBep>KAeHHe KOMaHA/ Me>KAY rpacj)H4eCKHM 
TepMHHanoM H EC-1040; 

m/ cnyme6Hble nporpaMMHble aneMeHTbl AnR nepeKn~4eHH~ Bb14HCnH
TenbHOro npo~ecca. nono>KeHHe nepeKn~4aTenei1 onpeAen~eTcR yn-
paenRIO~ei1 HHcj)OpMa~HeH, nocTyna~eH OT rpacj)H4eCKOrO TepMH-
Hana. TaKHM cnoco6oM nonbaoeaTenb ynpaen~eT nocneAOBaTenb
HOCTbiO BblnOnHeHH~ CeK~HH. 
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TEMA'IWIECKHE KATErOPHH flYBJIHKAI.lHA 
OBDE~HHOrO HHCTHTYTA ~PHYX 

HCCJIE,nOBAHHA 

HtuleKC TeM8TIIXa 

1. 3KcnepHMeHTanbH8R ¢"3HK8 BWCOKHX 3HeprHH 

2. TeopeTH~eCKaR ¢M~HKa BYCOKHX 3HeprHH 

3. 3KcnepHMeHTanbH8A HeHTpoHH8A ¢"3HKa 

4. TeopeTH~ecKaR ¢M3HKa HH3KHX 3HeprHH 

5. HaTeMaTHKa 

6. ~AepHaR cneKTpocKOnMA H paAHOXHMHA .... 
7. ~3HKa TA*enYX HOHOB 

8. KpHoreHHKa 

9. YcKOPHTenH 

10. AaTOMaTH3a~HR o6pa6oTKH 3KcnepHMeHTanbHWX 
A8HHWX 

11. Bw~cnHTenbHaR MaTeMaTHKa H TexHHKa 

12. XHMHA 

13 . TexHHKa ¢"3H~ecKoro 3KcnepHMeHTa 

14. HccneAOBaHHA TBePAWX Ten H *HAKOCTeH 
RAePHWMH MeTOAaMH 

15. 3KcnepHMeHTanbH8A ¢M3HKa RAePHWX peaK~HH 
npH HH3KHX 3HeprHAX 

16. Ao3HMeTPHA H ¢"3HK8 38~TW 
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6pyAaHMH B.S. M AP· fPAHAC - CMCTeMa rpa$M~ecKoro aHanM3a 
AAepHO-cneKTPQMeTPM~eCKOH MH~PMaqMM 

10-82-84 

OnMcaHa MHTepaKTMBHaA rpa~M~ecKaA cMcTeMa AnA o6pa5oTKH M nPeACTa8neHMA 
3KcnepMMeHTanbHWX cneKTpoMeTPM~ecKMx AaHHWX c n~b~ 3BH EC -1040 H 8HAeo
TePMMHana, COCTO~ero M3 3BH KPC-420J, rpa$M~eCKOrO AMCnneA f~ -71 M rpa
CIIOnOCTI)OMTenA EC -7054. Ha AaHHOM 3Tane CHCTeMa fPAHAC pewaeT cneAYIOIIIMe 
38A8~H: 

- npeACTaanAeT annapaTypHWe cneKTpw AAePHWX H3ny~eHHH 8 rpa~~eCKOM 8HAe 
c nOMOIIIb~ rpae~K>nocTI)OMTenA EC -7054 ; 

- noArOTa8nH8aeT Ha~anbHwe npM6nHMeHHA AnA o6pa6oTKH cneKTpanbHWX nHHHH 
c ~b~ cneqManbHWX nporpaMM; 

- npo80AMT rpa~H~eCKHH aHanM3 3KCnepMMeHTanbHWX CneKTpo8 C nO~b~ rpa
~~eCKOrO AHCnneA f~ -71. 

Pa5oTa 8wnonHeHa 8 na5opaTOPHH AAePHWx npo6neM OHRH. 

C~HMe 06'beAMHeHHOrO HHCTMTyTa fiAepHWX MCCneAOBaHMA • .fly6Ha 1982 

Brudanln V. B. et al. GRANAS- A System for Graphical Analysis 
of Nuclear-Spectrometr ical Data 

10-82-84 

A system for graphical analysis of spectrometrical data by means of the 
EC -1040 computer and a videoterminal consisting of the KRS4201 computer , 
GD -71 graphical display and ES 7054 graphical device are described. The 
system solves the following problems : represents spectrometrical spectra 
graphically by means of ES 7054 graphical device; makes ready starting of 
approximation data for spectral lines processing with special programs; 
performs graphical analysis of experimental spectra by using GD-71 graphical 
display. 

The Investigation has been performed at the Laboratoty of Nuclear 
Problems, JINR. 
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