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BBEllEHI1E 

Illaporcoe rrpar-reaeaae MaJIblX SBM cepaa eM li SneKTpOHHKa-60 
AnH aBTOMaTH3aIJ;IlH nayxasrx HCCneAOBaHHH B 06naCTH crreKTpOMeTpHI1 
craxrynapyer C03AaIIHe np06neMHo-opHeHTHpOBaHHblX 'naKeTOB nporpaxoa 
AnH 06pa60TKH rtorryuaer-roà HH<pOPMauHH. B 60nblllHHCTBe crrysaen 31'0 
nporpasrrasr, npennasnaseaasre AnH aaxonneaaa H npezraaparensaoã 
06pa60TIaf crrexrpoa. OAHaKo, KaK rroxasana rrpaxrarca paõorsr rro anan­
ranaa AJIH eM-4?npor~aMMbl npeU;H3HoHHOH 06pa60TKH CJIO)KHbIX rasrr-ra­
cnercrpoa AUTOS / / (C03AaHHOH nepaoaasansao ,lJ,JIH õonee MOrn;HbIX 
SBM), H:CnOJIb3YH npeaorymecraa MalllHH 3TOH cepaa (npasraa CBH3h 
c armaparypoü KAMAK, YA06Hhle H Ha,n;e)I(Hhle onepauaonnsre CHCTeMbl, 
pa3BHTaH neparpepaa, HHTepaKTHBHblH pe)KMM paõorsr) , MO)l(HO paspa­
6aTblBaTb HOBble MeTOAbl, B TOM tIHCne H AJIH npeIJ;H3HOHHOH 06pa60T­
KH cneKTpOMeTpHtIeCI(OH HH<pOPMaI.J;HH. OAHH H3 TaKHX MeTOAOB - HHAeKC­
HblH anrOplITM <POpMHpOBaHHH annpOKcHMHpyrorn;eH <PYHKIJ;HH/2 /, 3Ha­
tIHTeJIhHO paClllHpHBlllHH B03MO:>KHOCTH MHorHX rrporpaMM. 

B pa60Tax / 3 ,8/ 6blJI0 AaHO rrepBoe OrrHCaIUie naKeTa npMKJIa,zI.HhIX 
nporpaMM AUTOP, npe,lJ,Ha3HatIeHHOrO ,lJ,JIH npeIJ;H3HOHHOM 06pa60TKH 
cneKTpOMeTpHtIeCKOH HHcPopMaU;HH Ha MaJIblX SBM. 3a rrOCJIeAHHe rO,I:(hI, 
B pe3YJIbTaTe aKTHBHoH cOBMecTHoH pa60Thl c <pH3HKaMH-3KcrrepMMeHTa­
TOpal't1H, Hcrronb3YIOIIJ;HMM OTAenhHbIe rrpOrpaMMbl, naKeT H3MeHHnCH 
KaK KOJIHtIeCTBeHHO, TaK H KatIeCTBeHHO. B HaCTOHrn;eH pa60Te KpaTKO • 
rrpeACTaBJIeHbl rrpOrpaMMbl, BKJIrotIeHHhle B rraKeT AUTOP B HaCT<)Hrn;ee 
BpeMH. 

eoeTAB nAKETA nporpAMM 
i, 
I 

1. AUTOP - 'rrporpaMMa aBTOMan-NecKoro aHanH3a nHHeHtIaThIX 
cneKTpOB, 06eCnetIHBaIDrn;aH/3 / : 

a) nOHCK nHKOB H ~a3neneHHe MynhTHIIJIeTOB M81'OAOM HHKpeMeH­
TaJThHOH AeKOHBOJIIOU;HH/ 0/; 

6) YTOtIHeHHe rrapaMeTpOB IIHKOB (u;eHTp IDfKa, IUIOrn;a,n;h, lllMpmm 
Ha nonYBblcoTe) c nOMOIIJ;hro anrrpoKcHMau;IDi yqacTKoB crreKTpa aHaJIH­
TWleCKOH: cPYHKWieH BH,IJ;a: HeCHMMeTpHtrnblH raYCCHan HnH CYMMa rayc­
CHaHOB + <pOH; 

B) 'KaJIH6pOBKa CneKTpOMeTpa no 3HeprHH H 3<p<peKTHBHOCTH. 
Pe3YJIhTaThl KIDK,nOrO 3Tana 06pa60TKH BhIBO,1JJITCH Ha rpa<pHtIecKHH 

H onepaTopCKHH ,D;HCnneH (CM. pHe.!) • "" 
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PJ1C.l. a) Y~acToK cnercrpa c paaraer­

KOH HéU1lJ;eHHhIX IDiKOB. 6) Pasneneaae 
Mym,rl'1nneTa MeTOgOM IDIKpeMeHT3JIb­

HOH At~l<:OH80mOl.1,HH'. 1-1) 'I'osnoe onpe­

zreneaxe rraparaerpoa nUKOB nYTeM an­

npOI<CHMaIJ;J1H yqaCTKa cnetcrpa aBTOMa­

TWJeCI<:H C<pOpMHpOBaI-IHOM aH3JIHTHqe­

CKO" MogenhIO. 

2. PUCH - nporparavra aIIII­
poxcnraanaa pa3MetIeHHhIX ysacr­
KOB crreKTpa aHaJIliTlitIeCKOH 

<PYHKIJ;lieH aana: HeCliMMeTpli1IHhlH 

rayccaan arra cYMMa rayccaaaon + 
+ <poH. Pa3MeTKa cnexrpos MO)KeT ocyrn;eCTBJIHTbCH C nowromsio ztacn­
JIeH co CBeTOBhlM xapaaztaurowr /4 / (CM. pac.â) . 

3. KATI - nporpar-rr-ra armpoxcar-rauaa arccnepar-rearansm.rx zraaasrx 
CYMMOH aCliMMeTpHtIHhlX raYCClia.HOB C acnorn.aonaaaera aanexcaoro anro­
pHTMa sanaaaa armpoxcavrapyromeã <PYHKUliH, n03BOJIHlOmero napsapo­

PHc.2. Peaym.rarsr annpOI<:CHMaIJ;HH cnoxc­ PHc.3. Peayrn.rarsr pa3JIO)KeHHH MaCCOBO· 

nora ysacrrca cnexrpa 3a,D;aHHbIM Ha60­ 1'0 cnercrpa OCI<:OJIKOB geJIeHI1JI na "j'JiPP' 

pOM raYCCHa.HOB. n03H!.J;HIO aCHMMeTp~HbIX raYCCIHlHOH 

2 

PHC.4. Orrpeneneane rrapaxrerpoa nHKOB PHc.5. AImpOKCHMaIJ;UH 3KCnepHMeH­

c MarroM cTaTHcTHKOH. T3JIbHOH 3aBHCHMOCTH cIDIafuI-MHK. 

aars HeCKOJIhKO napar-rerpoa KaK o6mmi: napaxrerp ,ll;JIH ncex raYCCliaHOB, 

a TaK)Ke sanaaars CBH3H Me)K,ll;Y napawrerparaa HJIli <pHKclipoBaTb ax (CM. 

pHC. 3). 
4. FITFIX - nporpaxoaa aaanasa nHKOB co "caepxssanoã" CTaTliC­

THKOH. Ilapaxrerpsr <pOHa H nnouiana rrHKOB onpezrenarorca armpoxcawra­
ll;HeH YtIaCTKOB cneicrpa a,n;aIITHpOBaHHhIM MeTO,ll;OM MaKCHMaJIbHOrO 

npaanononoõaa, c YtIeTOM rryaccoaoacxoro pacnperreneaaa tIHCJIa OTCqe­

TOB B KaHaJIe/ 5 / (CM. pHC. 4) . 
5. KALIBR - nporpasoaa anrrpoxcaxrauaa aaõopa TOqeK, nOJIHHO­

MOM 3a,n;aHHOH creneaa. Ilapaxrerpsr arrrrpoxcaraapyrornero nOJIliHOMa 

onpenenarcrca JIliHefuIhlM MeTo,nOM HaHMeHblliliX KBa,D;paToB (MHK). 

6. SPLINE - nporpaxrr-ra armpoxcaraauaa axcneproaeararrsm.rx 
saaacaraocreã MeTO,lJ;OM cllJIairn-MHK/6 / (CM. pac. 5). Ha60p sxcne­
paraearansnsrx TOqeK pa36HBaeTcH na YtIaCTKli, Ka)K,nbIH as KOTOphlX 

armporccaraapyerca rrOJIliHOMOM 3a,rJ;aHHOrO nopaznca npa YCJIOBlili 

CIllliBKH 3HaqeHliH nOJIHHOMOB na rpaaanax yxacrrcoa. 
7. LIFT - nporpasn-ra anarmaa 

apesrennsrx xaparcrepacrax axcne­
pHMeHTaJIbHhIX rrponeccoa, YTOirn:H­

er napaxrerpsr 3KcrrOHeHT H arma­
paTYPHOH <PYHKn;liH ,ll;JIH npOn;eCCOB, 

onacsraaer-rsrx KaK anrerpansaaa 
CBepTKa CYMMhl 3KcnOHeHT c arma­
parypaoá <pyHKll;HeH raYCCOBa aazia 
(CM. pac.ô) . 

8. SUMEX - nporpasoaa arm­
poxcaraauaa (no MHK) axcnepa­

MeHTaJIbHOH 3aBHCliMOCTli CYMMOH 

3 KcnOHeHT. Onpenenaerca BKJIa,D; 

OT,neJIbHhIX 3KcnOHeHT npa H3BeCT­

HhlX nepnonax nonypacnana. 

PHc.6. Onpenerremre npeMellH BhICBe­

qHB8HHH B r ar-nvra-dm yo p ecuerrrnofvt 
cnercrpe. 

3 



9. YILT - nporpasoaa yroxaeaaa nepaonoa nonypacnana 3KcrrOHeHT 

c yqeTOM MepTBoro BpeMeHH H KOHeqHOCTH apeesena H3MepeHHH (nna 
rar-rr-ra-cnercrporaerpa] . 

10. SVD - nporpasoea paanoaceaaa MaTpHIJ; rro caarynapasna 3Ha­

qeHHHM. Onpeztenaer cnexrp canrynapnsrx 3HaqeHHH MaTpHIJ;hI. Hcnorrs­
syerca ztna nceanooõpameaaa MaTpHIJ;, peurenaa IIJIOXO oôycnoarreaasrx 
CHCTeM ypaBHeHHH, rraaeíiaor-o nporpaMMHpOBaHIDI. 

11. MNK - nozmporpararaa onpenenenaa naparaerpoa n:mIeHHOH 

Mo.n;emi: no MeTO;Ll.y HaMMeHblllHX KBa,npaTOB /MHK) /9/ . 

12. RANFIT - nonnporpasoaa MHHHMH3aIJ,HH npoaaaorrsnoro cPYHK­

UHOHaJIa MeTo.n;OM cnysaãaoro rrOHCKa. I1pHMeHHeTCH nna MHlfHMH;3a­

UHH CnO:»<:HhIX cPYHKUMOHaJIOB, HMelOllJ;HX paspsmsi rrpOH3Bo,nHhIX B HC­

cnenyer-roá 06nacTH. 

13. FITDEV - nonnporparavra arrrrpOKCHMaUHH 3KcrrepHM€:HTaJIbHhIX 

3aBHCHMOCTeH HenHHeHHhIMH cPYHKIUffiMH. Herraaeâaaa MHHHMH3aUHH 

ocyuiecranaerca MeTo.n;OM nepesrennoã MeTpHKH (r-reron .D:eBHnOHa) /5/. 
14. MESS - nporpar-ir-ra ananasa cnercrpoa azrepnoro raMMa-pe30­

aanca (Hf'P) . Ilpenaaaaaseaa ztna YTOllHeHHH rrapaxrerpoa rrHKOB .RTP 

nYTeM arrrrpOKCHMaIJ,HH 3KcrrepHMeHTaJIbHOrO cnexrpa aHaJIHTHqeCKOH 

cPYHKUHeH anna: <poH + CYMMa a-nOpeHI.J;HaHOB17/. Hcnonssyer HH.n;eKC­

HhIH anroparr-t <pOpMHpoBaHHH aIIrrpOKcHMHpYIOllJ;eÜ <PYHK1Um, rr03BO­

nHIOI..QHH cPUKcHpoBaTb rrapar-rerpsr RJIH aapsapoaars HeCKonbKO napaxrer­
pOB KaK 06IIUiH napaxrerp .n;nH ncex rrHKOB (CM. pHC. 7) • 

15. MES6 - nporpar-naa aHaJIH3a cnercrpos Hf'P, OTnHqaeTCH 01' 

MESS B03MO~OCTblO acnorrssoaars npa annporccar-ranaa KpOMe orztern­
HhIX a-nOpeHUMaHOB CHKCTeThI a-nOpeHUMaHOB c 3a,naHHOH CBH3blO napar-rer­
pOB BHYTPH mecrepxa (CM. pHC. 8). 

16. MESGRP - nporpaxrr-ra rpadiaaecxoro asraozta (na nacnneã 
HnH AUIIY) pesynsraroa paanozceaaa cnexrpon Hf'P. Ilo peaynsrarass 
MESS HmI MES6 nporparar-ra paCCqHTbIBaeT saaxeaaa a-nOpeHUHaHOB, 

. 
PHc.7. AnnpOKCHMa.uHJI crrexrpon aaep­
aoro raMMa-pe30HaHCa (HPP) cynep­
n03HI.\HeH a-JIOpeHUHaHOB. 

PHc.8. AnnpOKCHM8UHH cnexrpon RTP 
cynepnoaanaeã a -JIOpeHUHaHOB H CHKC­
TeTOB a -JIOPeHUHaHOB. 
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PHc.9. Pa3AeJIeHHe MO,lJ,eJIbHOrO ,lJ,YIUIeTa 
MeTO,lJ,OM perynapasanaa penreana HHTe­
rparrsaoro ypaBHeHHH <1>pE',ll;rOJIbMa I porra, 
orracsraaroutero HCKa:>KeHHe "HcTHHHoro" 
cnercrpa armaparypoã. 

PHc.lO. Pa3,1J,eJIeHHe MOAeJIbHOrO nynne­
Ta MeTO,lJ,OM HHI<peMeHTaJIbHOM nexoa­
BOJIIOQHH. 

") 
" 

CYMMHpyeT KOMnOHeHTbI B COOT­

BeTCTBHH C 3a;.:J;aBaeMbIM HH.n;eKC­

HhIM BeKTOpOM 11 BhIBO,[I,HT B nane 
Ta6nHUhI H rpadnnca. 

17. RETIX - nonrrporpar-rr-ra
 
peuienaa MeTo.n;OM peryrrapaaanaa
 
mrrerpanr.aor-o ypaBHeHHH <I>pe,n;­


rorrswra I porta rnna CBepTKH. lIPH­


MeHHeTCH zma pacsera excnepavrea­

ransnsrx 3aBHCHMOCTeH no I1CKa:»<:e­


HHH HX armaparypoâ H armaparyp-

HhIX cPYHKIJ;HH (CM. pHC. 9) • Pac.t I. Fparpasecrcoe npe,lJ,CTaBJIeHHe 

18. RFCON - rro,n;nporpaMMa <pparMeHTa ABYMepHoro cnercrpa 'Y - 'Y ­
paaaeneaaa MynbTHrrneTOB MeTO- COBna.o.eHHH.
 

.a;OM HHKpeMeHTaJIbHOH ,n;eKOHBOnlO-


IJ;HH/ 1 0 / (CM. pHc.10).
 

'J
19. GSSTS - 6H6nHoteKa rrortnporpasoa zma pa60ThI c rparpasecxar-r 

zmcnneer-r na õase aaõopa 6nOKOB KAMAK - "aHHaMO". Oõecnexaaaer 
BhIBO,[I, oceà xoopnanar, TeKCTOB H rpacPHKOB (B TOM lIHCne TpeXMepHhIX 

H306pa:»<:eHHH B asosrerpaa) na 3KpaH rparpauecxor-o nacnnea (CM. 

pHC. 11). 
" 

3AKJIIOQEHI1E 

lIpaKTHqeCKH ace nporpaxrr-rsr ,(sa HCKnIOqeHHeM qaCTH rrporpaMM 

B CSSTS) nanacaasr na <l>OPTPAHe H pa60TaIOT B pe)l('HMe zraanor-a non 

yrrpaaneaaer-r onepanaoaasrx CHCTeM PA<I>OC, RTll, TSX, RSX, NTS na 
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3BM CM-3, CM-4 H 3neKTpOHHKa-60. 06pa6oTKa KOHTpOJIHpyeTcH C no­

MOIIJ;blO rpa$HKOB, BbIBOAI1MbIX na OnepaTOpCKHl1: HJIH. TeJleBH3HOHHblH 

rpaqmqeCKHH AHCTIJleH na õase 6J10KOB KAMAK ",UHHaMO". 

OAHOM H3 xacreã naxera AUTOP HBJlHlOTCH 3anHCaHHbIe na Ma­

IIlI1HHOM HOCHTeJle OIIHCaHIDI H HHCTPYK1(I1H: AJlH nOJlb30BaTeJleM npo­

rpaMM, AaHHbIe AJIH TeCTOBblX HCnbITaHHH H KOHTpOJlbHble peaynsrarsr. 
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TEMATM~ECKME KATErOPMM OYBnMKAQMR 

OBnE~MHEHHoro MHCTMTYTA ~~EPHWX 

MCCJIE~OBAHMU 

MH~eKc TeMaTKKa 

1. 3Kcnep~MeHTaflbHaR ¢~3~Ka B~COK~X 3Hepr~~ 

2. TeopeT~4ecKaR ~~3~Ka e~coK~x 3Hepr~~ 

3. 3Kcnep~MeHTaflbHaR He~TpOHHaR ¢~3~Ka 

4. TeopeT~4ecKaR ¢~3~Ka H~SK~x 3Hepr~~ 
5. MaTeMaT~Ka 

6. RAepHaR cneKTPOCKOnHR 1.1 paAHOXHM~R 
7. ¢~3MKa TRmenwx ~OHOB 

8. Kp1-1oreH1-1Ka 
~ .. 
,.) • J \.•f'\U!Jl"ll ~.Iii"~ 

10. AsroMaTw3a~~R o6pa6oTKM 3KcnepV~MeHTaflbHb!x 
AaHHblx 

11. Bb14~cn~TenbHaR MaTeMaTHKa M ~exH~Ka 
12. X~MMR 

i3. TexHMKa ¢~3H4ecKoro 8KcnepMMeHTa 

14. HccneAoBaH~R TBePA~>~X Ten 1-1 *MAKOcTe~ 
RAepHbiMVI MeTOAaMM 

15. 3Kcnep~MeHTaflbHaA $~3~Ka RAePHbiX peaK4M~ 
flPM H~SK~X 3Hepr~RX 

16. ~03MMeTp~R ~ $~3~Ka 3a~~Tbl 

17. Teop~R KOHAeHC~POBaHHoro COCTORH~R 

18. Hcnonb30BaH~e pesynbTaTos M MeTOAOB 

¢YHAaMeHTaflbHb1X $1'13M4eCK~X MCCfleAOBaH~~ 
8 CMemHbiX oOilaCTRX HayK~ ~ TeXHMK~ 

19. 5Mo¢~3~Ka 

,: 
I 
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,.. 
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'lypaxOB A.K. H .lq). 

AUTOP 86- naxer np~ nporpaMM JUV1 o6pa6oT.KH 

Cllei<TpOMeTpiAecKoii HRciK>PMilllHH Hll CM 3BM 

Pl0-86-621 

0mrcwaaeTCJI cocras K aosMoliCHOCTH naxera nporpaMM AUTOP ,~gD~ MIIJII>IX 3BM, 

Dpe,IUf83Ha-oro JUJR peweHHll uccneaoB&Tem.cJCHX B ~ 'SIAII'l, CJIJI38HHWl[ 

c o6pa6oTKoA cneKTpOMerpll'lecxoii BHfPOpManBH· flBKer. HllC'IHT&IBI.er 19 nporpaMM 
(B TOM 'IHCJ'Ie o6pa6oTxa 3Heprerll'lecJCHX, BpeMeHH&IX B RI'P-cneKTpOB), o:uaT2oi88JOUlBX 
pa3JIH1IJUole llCDeKTI>l o6pa6oT.KH B 8H8JDI3a cneiCTpOMe!'pll'lecJCHX .IVUIIQ,a;; OT crJIIIliCHBli­
HJIJI, DOHCJCa DIIJ(OB B MJIIfHMJI38IUIB CIJOliCHbllt cPYHKIIHOHJIJJOB pa3JUl1IHJ.rMJI MeT(),Jt8MB 

C BCDOJJUOBaHHeM HecKOJDtJCHX MO~eJDtllbtlt cPYJI~ii - ~0 JCaJJB6pOBOK B JWB~ rpacjlB­
'IecKOi HRciK>PMilllHH Hll ~cDJiei. Bee nporpaMM&I HllllHCliH&I Ha ll3&IKe CIIOPTP AH-4, a.rum­
TBp0B8Hb[ Hll 3BM CM-3, CM-4 B 3neKTpOHBKa-60 B MOryT pa6oTan. a BJ~TepaiCTifBHOM 

pexcHMe. 0AHOi B3 uCTei DBKera RBJIJDOTCll OIIHCliHBll B HHCTpYKIIHB 11.11R IJOIII>30BaTenei, 
naHIIlole Will TecTOBb[][ BCQ&[TIIHBA B KOHTponr.Hb[e pe3YJI&TaT&I. 

Pa6oTa B&IDOnHeHa B na6opaTOpHH li,ll,epHb[][ npo6neM OHRH. 

-Coo6111eHHe 06J.e~IUieHHoro IUICTII'I)'TI. IIJlepllbiX HCcnenoaaHHii.lly611a 1986 

flepeao~ O.C.BHHorpa.noaoii 

Chmakov A.K. et al. 

AUTOP-86 Programme Package for Spectrometric 
Data Processing on SM Computer 

Pl-80.621 

A composition and capabilities of the AUTOP programme package for mini-com­
puters are described. The package is intended for research and applied taskS related to the 
processing of spectrometric information. It consists of 19 programmes ( including analy­
sis of energy,_ time and NGR-spectra) and includes various aspects of processing and analy­
sis of spectrometric data from smoothing, search for peaks and minimisation of complex func­
tionals by different methods, using several model functions, to gauging and djsplay of graphic 
information. All programmes are written in FORTRAN-4, language adapted for CM-3, CM-4 
and Electronika-60 computers, and may operate in an interactive mode. The package also 
includes descriptions and instructions for users, checking data and reference results. 

The investigation has been performed at the Laboratory of Nuclear Problems, JINR. 
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