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I. OEmAH XAPAKTEPWCTMKA PAEOTU 

AKTY8lioHOCTo npoClJieM!l. YCKOpeHHble TeMnl:l paaBHTIUI 8TOMHOii ::rnepre­
THKH B H8llieil CTp8He noTpe60B8lIH yrny6neHHOro HCC1I6AOB8HHH qJH8HKO­
XHMHq8CKHX npoueccon B H.l{epH!lX 8H6PF8THqeCKHX peaKTOpax. IlpH perneHHH 
8THX 88,l{aq lliliPOKO npliM8HHIDTCH cneKTpOMeTpHqecKHe M6TOA!l HCC1IeAOB8HHH, 
B qacTHOCTH, raMM8-Cll8KTPOM8TpHH, MeccdayapoBCKaR cneKTpOCKOnHH Hon­
THqeCK8H cneKTpOg'JOTOMeTpHH B BH,l{HLIOH oe5JI8CTH. ClIOlllliblll COCT8B pa,l{HOBK:- ., 
THBH!lX H80TOnOB B KOHTPOJIHpyeMNX 30H8X, MHorooe5paaae OKCHAHNX 008,l{H­
HeHHil JKeneaa B OTJIOJKeHHHX KOHCTpyKUliOHHb!X MBTepHBJIOB peaKTopa H H8JIH­
que npHMecen, paCTBOpeHH!lX B T8IllIOHOCHT8Jie, npttBO,l{HT K nonyqeHHID 
ClOJiolliHX oCl~eMOB CJIOlKH!lX H paaHb!X no CBoen g'JHaHqeCKOH npHpO,l{e cneKTPOB. 
CClop n oClpaCloTKa STHX cmiKTPOB BOSMOUH TOJioKO Ha 6aae uaMepHTeJioHo­
BbJqHCJIHTeJioHoil CHCTeMbl npH HBJIHqllH paaBHToro nporpaMMHOro oClecneqeHHH, 
cnocoelttoro onepaTHBHO onpe,l{eJIHTo ,l{OCTOB8pHble wuauqecKHe napaMeTpbl uc­
cne,l{yeMNX HBJieHHil C uenoID oClecneqeHHH C5esonaCHOCTH 8KCillIY8T8l\HH ASC. 

Ueno pae50TN. CoaAaHHe e,l{Httoro nporpaMMHoro oClecneqeHHH ,l{JIH oClpa­
CloTKH raMMa-cneKTpoB, cneKTpon l,ieccelayapa (HJIH HrP-cneKTpoB) H onTH­
qecKHX cneKTPOB norJio~eHHH B COOTBeTCTBHH C TpeClOB8HHHMH conpeMeHHoro 
ypoBHH npHKJIB,l{Hb!X uccJI8AOBBHHil Ha H,l{epttb!X attepreTaqecKHX peaKTopax. 

HayqHBH HOBH3H8 paClOT!l. Bnepnue B np8KTHK6 8KCillIY8T8l\HH ASC B 
CCCP C03,l{8HO pa8BHTOe nporpaMMHOe oClecneqeHHe ,l{JIH oClpaClOTKH p83HOPOA­
HOil cneKTPOMeTpaqecKoil HHg'JOpMBL\HH, 6aaupyro~eeca H8 COBpeMeHH!lX LIBTe­
MBTHqecKHX M8TO,l{8X 8H8JIH38 3KCnepHMeHT8JioHb!X ,l{8HH!lX. OCloCHOB8H8 B03-
MOlltHOCTo oClpa6oTKH p83HOpO,l{HOil cneKTPOMeTpHqecKOil HHg'JOpM8l\HH Ha 6,l{H­
HOil MeTO'AHqecKoil OCHOBe. Ilp8AJIOlK8H H paapaClOTBH HOBblil IlOAXOA K oe5pa-
60TKe CJIOlKHblX HI'P-cneKTPOB, 38KJiroqaro~HHCH B npHBJieqeHHH anpuoptton g'JH:-
3HqecKoil HHQJOPMBL\HH HB 8Tane onpe,l{eJieHHH HaqaJioH!lX npH6JIHlK8HHil BeKTO­
pa HCKOMblX napaweTpOB MOAeJioHOil IJ!YHKL\HH HrP-cneKTpa. BnepBb18 npeAJIO­
llt8H8 H anpo6HpOB8H8 MO'AeJio ,l{lIH annpOKCHM8l\HH on THqeCKHX cneK.TPOB no-· 
rno~eHHH C HCilOJio80B8HH6M IJ!YHKL\HH raycca ,l{JIH H8lIHH6ilHOrO.g'JOHB, np11-
cyTCTByro~ero B OilTHqecKHX cneKTpax norno~eHHH npO'AYKTOB rHAP0lIH38 llt8-
JI838. 

Ilp8KTHqecK8H U8HHOCTo. C03'A8HO nporpaMMHOe oClecneqeHHe 'AlIH oelpa-. 
ClOTKH rawua-cneKTpOB, HrP-cneKTPOB H OilTHqeCKHX cneKTPOB norJI0~8HHH, 
C nowo~oD KOTOporo oClecneqHB88TCH onepaTHBH8H H 'AOCTOB8pH8H o6pa60TK8 
cneKTpoweTpHqecKon HHQ)OpM8l\HH, nonyqaewon npH npoBe,l{eHHH HCClI8'AOB8HHil. 
H8 fi'A8PHblX 3HepreTHqecKHX peaKTOpax. IlporpaMMbl oClpaClOTKH HCilOJio3YDTCH 
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npn nccne,l\OBBHHH noBe,l\CHHH pa,llHOHyKllH,l\OB B paanH'llliliX T8XHOnorHqeCKHX 
c pe,llax c uem,IO ouemm repueTHIIHOCTH o6onoqeK TennoBUAenHIOl!lHX ane11eH­
TOB (THSnoB) aKTHBHOH 80Hli peaKTOpa, npH o6ocnoBaHHH 118TO,l\a onepaTHB­
HOro KOHTpOnH paAHOaKTHBHliX aspoaonen no penepHliU H80TOil814 B Bli6po­
cax, a TBKEe npH H8Yll8HHH UO,l\8llli rH,l\POllHTHqecKoro o6paaoBaHHH npo,llyK­
TOB Kopp08HH B TennOHOCHTene. 

ABT op 88UU111\aeT: 

1. Ilpo6neMHO-OpH8HTHPOBaHHYIO 6H6JIHOTeKy nporpauu ,l\JIH o6pa60TKH 
paaHOPOAHOH cneKTpoueTpHIICCKOil HHqiopuaunH O qJH8HKO-XHMHIICCKHX npouec­
cax Ha HA8PHNX aHepreTHIICCKHX pe8KTOpax. 

2. HOBliH llO,l\XO,l\ K o6pa6oTKe CllOEHliX HrP-cneKTpOB C HCllOllb80B8HH8M 
anpHOPHOil qiHaHqeCKOil HHqJOP148UHH Ha aTane onpe,l\8ll8HHH H8118llbHliX npH6nH­
ECHHil napaueTpOB 140,l\CllbHOil qiyHKUHH. 

3. Bu6op 140,l\CllbHOil qiyHKUHH ,l\llH onHC8HHH OllTHIICCKHX Cll8KTpOB norno­
l!leHHH npo,l\yKTOB rH,llpOllH88 Eeneaa npH H8l1HIIHH qJOHa, HenHHCHHO 88BHCHl!l8-
ro OT ,l\llHHli BOllHli nornOl!l8eMoro CBeTa. 

4, 060CHOB8HHe 8,l\HHoro no,l\XO,l\8 K COCT8BJieHHIO anropHTM8 o6pa60TKH 
rauua-cneKTPOB, HrP-cneKTPOB H OllTHlleCKHX cneKTPOB nornol!leHHH. 

Anpo68UHH pa60Tli H ny6nHK8UHH. no Telle ,l\HCCepT8UHH ony6l1HKOB8HO 
5 pa60T. 0CHOBHli8 peaynbTaTN ,l\OKJI8,l\liBanHCb H8 M8E,l\YH8p0,l\HOl4 COBCl!l8HHH 
no H.l\8PHOil cneKTPOCKOllHH B Anua-ATe B 1978 r., Ham BceCOI08HOM COB81!l8-
HHH "TepMO,l\HH8MHK8 H CTPYKTypa rH,llpOKCOKOMnneKCOl3 11 B JlywaH6e (1980 r. ), 
H8 noCTOHHHO ,l\eHCTBYIOl!leM T8MaTHqecKOl4 ceMHHape ( 11 P880H8HCHli8 M8TO,l\li B 
qiHaHKe") B JleHHHrpa,l\CKOM AOMe Haytrnon nponaraH.llli (1982 r.), Ha Bceco­
IOaHoil H8YIIHO-TCXHHqecKoil KOHqiepeHI,IHH "llpo6ne11u BO,l\HO-XHMHqecKHX pe~-
MOB TCXHOnorHqeCKHX KOHTYPOB ASC" ( KHeB, 1983),. Ha aace-
,l\8HHH pa6011en rpynnu no KOOp,l\11H8UHH pa60T B o6n8CTH o6pa60TKH cneKTpo­
MeTpHlleCKOH HHqiopuanHn npn ceKUHH uaTe11aTH11ecKoro 06ecne11eHHH CoBeTa 
no 8BTOMaT11aariHH nayqHux Hccne,l\OB8HHH npn IlpeaH,l\HyMe AH CCCP (r. Jly6-
na, 1985 r.). 

CTpYKTYpa H o6~eM pa60TN • .IlnccepTaUHH COCTOHT H8 BBe,l\eHHH, nHTH 
rnaB H 88KllIOlleHHH, Pa60T8 H8JIOECH8 Ha 163 CTp8HHuax, BKlll0118H II pH­
cyHKOB, 9 T86JIHU, 131 6H6nHorpaqin11eCKYIO CClillKY H npHJIOE8HHe. 

2. CO.Ilil'PJKAHIIB PAEOT~ 

2.1. 06aop llHTep8TYpli. (rnaBa I). 06aop nHTepaTypg COCTOHT H3 
Tpex 118CTeil, K8E,l\8H H8 KOTOpliX IlOCBHl!l8H8 8H8llH8y HMCIOl!lHXCH nporpaMM 
H ncnonbayewux npH 3TOM MCTO,l\OB o6pa60TKH rawua-cneKTPOB, HrP-cneKT­
poB H onTH'leCKHX cneKTpOB norno~eHHH COOTBCTCTBCHHO. 
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AH8llH8 pacCMOTPCHHliX nporpaMM noKaaan He TOllbKO paanHIIHe B YPOB­
HHX CYl!l8CTBYIOl!leil 8BTOMaTH88UHH HCCne,llye11ux cneKTPOB, HOH OTCYTCTBHe 
nporpauw o6p860TKH ,l\JIH onTHqecKHX cneKTpOB nornOl!leHHH. b peaynbT8Te 
Wia.mrna C.I{eJrali BliBO.I{ 0 TOM,'lTO,J"lliTl:lBasI peam,HNe B03M();!Ul0CTll nepcomina, 
o6cnylltllB8IOl!lero Aac, H X8p8KT8p npOBO,l\HMliX Ha HHX npHKll8,l\HliX HCCllC,llO­
B8HHil, CBH38HHliX C uacco:aon o6pa60TKOH p88HOpO,l\HOH cneKTPOM8TpHll8-
CKOil HHqJOpM8UHH, H8H6onee Y.ll06HID4 6uno 6u YHllqJ11UHpOB8HHOe nporp8MMH08 
06ecne11eHHe, KOTOpoe Il03B0llllll0 6N OCYl!l6CTBllHTb 11 CKB08HYI011 o6paCiOTKY 
cneKTPOB BllllOTb ,l\O HX qJH8Hll8CKOH HHTepnpeT8UHH 6ea BMewaTeJibCTB8 
nonb30B8Tena B C81lH nporpaMMH. 

2.2. 06ll!M X8.0aKT8pllCTHKa CllCT8MH ILliiI c6opa 1 HaKOilll8HlUI 
H o6pa60TKH cneKTpoMeTpHqecKoil HHwopuagnn crnaBa lY) 

.IlnH c6opa H o6pa60TKH 6onbworo noTOK8 CHOEHHX H pa8HliX no CBoen 
qJH3Hll8CKOH npnpo,lle cneKTpOB, nony11ae11gx npn npoBe,lleHHH qiH8HKO-XHMHqe­
CKHX HCCJI8,l\OB8HHil'Ha H,l\8pHliX aHepreTnqeCKHX peaKTopax, paapa60T8H8 H 
BH8,llpeHa H8uepHTCllbHO-BHIIHCJIHTenbH8H CllCTeMa, CTpJKTYPHM CX8Ma 
KOTOpOH npe,l\CTaBJieHa Ha pHC.l. 

~~nHT8~bH8H --- .,,. __ ,,, ___ , __ 

! --;~napaTypa 

I 

-----, 
I 

PHc. l. CTpyKTypB8H CX8M8 CHCTCMH. 

3 



0830BOil 8bM ,ZV.IB cOopa HHqiOp!.!8UHH HBJ'Iff6TCH 3BM CM-I, Bl,lt!HCJ'IHT6Jll,­

HOll - ESCM-6. BBO,ll cneKTp0!.!6Tpllt!6CKOil HHipopMBUHH H3 8H8J'IH38TOPOB paa­

J'IHt!HOro THna B 3BM CM-I OCY!ll6CTBJ'IH6TCH qepea cneUH8J11,HO paapa60T8H­

H118 KOHTpOJIJiepbl .MJ! CM3H C 8H8J'IH38TOp8!.!H (KAH) HJ'Ili qepea CT8H,ll8pTH08 

ycTpOiiCTBO BBO,ll8 C nepqioneHT (FS-1501 ). I!OCJ16,llHllil B8pH8HT HCnon1,3yeT­

CH ,llJ'IH 3H8t!HT6JlliHOil t!BCTH HHipOp!.!8UHH, KOTOp8H H3!.!6pH6TCH H8 p83J1Ht!Hb!X 

o6~eKT8X 8TOMHOil 3HepreTHKH,H H8 o6pa60TKY B H3!.!8PHT6Jll,Hb!H U8HTP no­
CTynaeT H8 nepqJOJ16HT8X. 

AnH o6pa60TKH H8KOnJ16HHOii cneKTP0!.!8TpHtl8CKOil HHqiOpMBWIH 8BTOpO!.! 

C03,ll8H8 npo6J16MHO-OPH6HTHPOB8HH8H 6HOJ'IHOT6K8 nporpa!.!M, HBnllCBHHb!X H8 

H3b!Ke ~OPTPBH ,llJ'IH 8BM ESCM-6. EH6JlllOT6K8 CO,ll6pJKllT,nopH,llK8 90 no,llnpo­
rpaMM, ll3 KOTOpb!X cqiopMllpOBBHO IO nporpaMM ,llJ'IH o6pa60TKH raMMa-cneKT­

poB (nO,ll 06!llllM H83BaHHeM SIMPAC), ,llB6 nporpaMMbl ,llJ'IH o6pa60TKll HrP­
cneKTPOB (~IBSSAl H MESSA2) ll ,llB6 nporpaMMbl ,llJ'Iff o6pa60TKH onTlltl6CKllX 

cneKTPOB norno~eHHH (FGrOMl H FOTOM2). B 6H6JlllOT6KY BKJ'IlOl!eHa TaKJK6 

nporpauMa ARFA ,llJ'IH llHTepnpeTaUHll peayn1iTaTOB o6pa60Tltll ra1rna-cneKTpOB, 

~YHKUllOHanliHYlO 3aMKHyTOCTl, npo6neMHO-OplleHTKPOBaHHOll 6H6J'IHOT6Kll 
nporpaMM B paMKBX CHCT6Mbl "CneKTp11 06ecnet1HBalOT nporpBMMbl Tp8HCnOpTH­

pOBKll ,llaHHb!X, KOTOpb!e ocy~eCTBJ'IfflOT BBO,ll cneKTpOMeTpHt!eCKOH llHWOPMaUHll 

no paanllt!Hb!M KaHanaM, ipOpMHPOBaHlle ee (O,llHOBpeueHHO co cnyxe6Holl HH­

qiopM8UH8il 06 ycnOBllHX npOB6,ll8HllH 3KCnepHM6HTa) B BH,ll6 qJailnoB Ha ooI 
c~-I. a TaKJKe ,llOCTyn K aanHC8HHOH HHipOpMaUllll (3KCnepHM6HTan1iHOil ll 

anpuopttoa) H3 nporpauu odpadoTKll tta SBM ESCM-6. IlporpaMJ.1& TpattcnopTH­

poBKll ,ll8HHb!X BblnonHeHbl Ha H3b!K6 MADLEN B COOTBeTCTBHH C Tpe6oBaHHHUH, 

CqJOpMynupoBaHHb!Mll 8BTOpOM ,llHCCepTaUHK, 

B p8MKax npodneMHO-OpHeHTHPOBaHHOll 6u6nllOTeKH nporpauu aBTOPOM 
_paapa60T8H PH.ll MeTO,llOB H anropllTMOB, peanll30B8Hlib!X B nporpaMM8X C 

uen1,10 ,llOCTllJK8HHH He06XO,llHMOro Kat1eCTBa o6pa60TKll H YM6Hl,ill8HHH 3aTp8T 
npu coa,llattuu nporpauuttoro odecnet1eHHH. 

2.3. 060CHOB8HHe o6~ero M6TOAHt16CKOro nOAXOAa k o6pa60TK6 
paattopoµHoll cneKTpoueTpHqecKoll HHpopuaq11u (rnaBa II) 

Ilpll 06paOOTK6 raMMa-cneKTPOB, HrP-cneKTPOB H OilTlltj6CKHX cneKTPOB 
nornO!ll8HHH HBC HHTepecy10T KOJ'Illt16CTB6HHble xapaKTepHCTHKH TaKHX HBJ16Hllii, 
KBK paapH,llK8 B030YJK,ll6HHb!X H,llep, peaoHaHCHOe norno~eHHe raMM8-KB8HTOB 
H,llp8MH ll B030YJK,ll6Hlle aneKTPOHHb!X odonot1eK 8TOMOB paCTBOpeHHOro B8!!16-
CTBa llO,ll BJ'IHHHH6M CBeTa. HyJKHble xapaKTepHCTHKll 3THX HBJ18HHtt H6,llOCTyn­
Hbl npHMOMY H3MepeHH!O, OHH onpe,llenHIOTCH H8 OCHOBe CBOllX KOCB6HHb!X npo­

HBJ16HHil B" Bll,lle 3KCnepllM6HTanbHb!X cneKTPOB uanyt1eHHH, ~H3llt!eCKaH HH­
TepnpeTBUllff 3KCnepllMeHTaJ'IbHb!X cneKTPOB COCTaBnHeT odp8THYIO 38,llat!y, 

pemettue KOTOpoil oOycnoBnetto MO,llen11poBBHHeM uccne,llyeMoro o6~eKTa H Bbl-
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6opou MaTeMaTHtl6CKHX M6TO,ll0B aHanuaa, ycTOilt!HBb!X no OTHOill6HHIO K Oillll6-

K8M Ha6J'IIO,ll6HHH, Cne,llOB8T6J11,HO, anropHTM o6pa60TKll n106oro BH,ll8 3THX 

cneKTPOB CBO,llHTCH K TpeM OCHOBHWI 3TanaM: 
- nocTp061il1IO MO,ll6Jll,Hb!X qJyHKUllH annapaTypHb!X cneKTpoB; 
- onpe,lleneHHIO napaueTpOB MO,llen1iHux qiyHKUHH nyTeM MX no,llrOHKH K 

3KCnepHM6HTan1iHblld ,llaHHb!M; 
BbltjliCJ18HHIO qJH3Htj8CKHX xapaKT8pllCTllK cneKTPOB no ttall,ll6HHb!M na­

paMeTpa!.! MO,ll6JlliHb!X qiyHKUllfi H anp;10pttoll KamiOpOJ:lOt!HOll llHqJOpMa­

UHH. 
0,lleonorHH CTPYKTYPb! OOll\6rO anropllTM8 oOpadOTKH raMMa-cneKTPOB, 

HrP-cneKTpOB H onTnqeCKHX cneKTPO.B nornoii(eHHH CX6M8Tllt!HO npe,llCTaBne­

H8 H8 pHC, 2. -----------------....;.., I 
AIIIIPOKC0MAU0fl MO,llEihHW.H1 

4>YHKU0HM11 SKCIIEPVIMEHTARhHb!X: 

raMua- I H r P - I OnTHt1ecKux 
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cneKTPOB cneKTPOB 
aornolllettua 

OIIPE,llEIEHUE IIAPAMETPOB 
____M())lERhHIIX ~YHKUH~ 

OIIPE,llEJIEHHE 4>1l801IECK0X 
XAP AKTEPHCTHK 

raMMS­

cneKTpOB 
H r P -
Cll8KTpOB 

OnTHqeCKHX 
cneKTPOB 
norJIO!ll6HHH 

PHC, 2. 0CHOBHU8 3T8IlU 06!llero anropHTM8 o6pa6oTKH 
paattopO,llHOll cneKTPOM6TpHt1CCKOfi HHipOpMBUHH 

4>H3Ht!8CKH6 OC008HHOCTH cneKTPOB Yt!HTb!BBIOTCH H8 nepBOM H TpeTli6M 
3Tanex o6pa60TKH, ,llnH peill6HHH BTOporo 3Tana Bbl6paH yCTOilt!HBblil MaTeMa­
Tlltl6CKHll M8TO,ll, no3BOJ'IHDlllllil onpe~eJ'IHTl, napaweTpb! H6J'IHH8~Hb!X MO,ll8Jll,Hb!X 

qiyHKUHll, OilHCb!B8D!JIHX p83HOp0,llHbl6 cneKTpb!. 

MO,lleJ'IliHble ~YHKUHH cneKTpa HJ'IH yqacTK8 cneKTpa Bbl6p8Hbl T8KHLI o6pa-
30M, t!T06bl: 

I) 8H8J'IHTHtl6CK06 Bblp8Z6HH8 MO,ll8JiliHOil qJYHKUl!H He M6HHJ10Cli B 38BH­
CHMOCTH OT CTpyKTYPb! cnexrpa; 
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2) M6ll!AY rnaBHHMH napaM6TP8MH MOAenH H HCKOMHMH qJH3HqecKHMll xa­

paKT6pllCTHK8MH CYll16CTBOBana B38llMHO·OAH03H8qH8H CBH3I,i 
3) KonaqeCTBO AOnonHHTenoHHX napaueTpOB rfJOPMll B MOA6nI,HOll WYHK­

UllH He ycnOll!HHnO peweIDiH H 663 Toro cnoJKHoll H6nHH6ilHOll 38A8qH. 

KOHKp6THO AnH K8ll!AOro BHAB cneKTPB BH6p8Hll MO,ll6nl,HH6 WYHKl.(HH, 

npHB6,ll6HHbl6 HHJl!e. 
I. nnH llHq>OpMBTHBHOro yqaCTKB raMMB-cneKTPOB MO,llenoHBH WYHK~H 

BH6p8H8 B BllAe: 

ft p,xi) = ± ~ exp r_ (Xi - x/ \ + ~ ~rn x111 ' 
j•I VBf L 2 6 ffl>O 

(I-) 

j • 1, ... , K; L =1 1 ... , n; m • 1, ... , t , 

rAe K - KonaqeCTBO nllKOB HB yqaCTKe, n - KOnHqeCTBO KBHBnOB 8H8nH-

38TOpa HB yqaCTKe, Xi - TeKy~H HOMep KBHana 8HBnH38TOpa, Cj -
nnoUlBAI, j -nHKB, X j - nonOll!6Hl!e M8KCHMYMB j -nHKB B KBHanax, (;'- -

,11.icnepcuH, m - CTeneu1, nonHHoua, annp0Kcm,rnpy10111ero cpoH, bm - Koscp­

cpuuHeHTH nonllHOMB qJOHa; 
p - B6KTOP H6H3B6CTHHX napaueTpOB, qacno KOTOPHX HB yqaCTKe 

-v • 2K • t • 2, v <n • B paaBepHyT011 BHAe: 

p = pl x,, c,, x z., C 2., ... , xi(, c ... , 6, ~o, ~i, , .. , ~d. 

2. l,IOA6noH8H rfJYHKl.(HH hI'P-cneKTp8 HM66T BRA: 

- K r~ 
f(p,xJ • Ao-~ Aj r~+4(x.-X· )2., 

Jd J l J 

L=l, ... ,N; j=i, ... ,1<., 

(2) 

rAe N - qHcno K8H8nOB B HrP-cneKTpe, K - qHcno nHHHH nornOlll6HHH B 
cneKTpe, Ao- qacno HMnyn1,coB B K8Hane npH OTCYTCTBHH peaOHBHCHOro 

nornOUl6HHH (ypoB6HI, qJOHB), Xl - T6KYUlHil HOM6p KBHana 8HBnH38TOpa, 

X j - nonoll!e~He j -nHHHll nornO,l\6HHH B annapaTypHOM cneKTpe B KBHB­

nax, Ai - aMnnHTYAB j_:nHHHH nornoU1eHHH, rj - nonywHpHHa nHHHH. 
nornOlll6HHH B KBHanax, p - B6KTOP H6H3B6CTHHX napaMeTpoB, KOnHqecT-

BO KOTOpHX \) = 3K + 1 1 'V < N , 

j5' = p lX1' Ai. r4 I Xz., Ai, r2., ... , XIC I AK, ric.' Ao). 
3. MOA6nI,H8H rfJYHKl.(HH onTHqecKoro cneKTpa nornOlll6HHH HM86T BH,ll: 

K I (7\·-?.·)2.l s ( l J(p,iJ=~Diexpr 261.
1 J-t t ?ti, (3) 

. •I J 
I , ' ., • J•l,2, ... ,K; L.•I, ... , ... , 
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r,11e K - KOnHqecTBO nHKOB B cneKTpe, :\ j - nonOlK6Hlrn MBKCHMYMB 

j -nHHHH nornOIIl6Hlrn (B HM HnH K8Hanax), j) j - aMnJIHTY.118 j -mrnm1 
norn01I16HHH, OTBeqaI01I18H_MBKCHM8nliHOMY 3H8~6HH!O onTHqeCKOll nnoT!IOCTH 

A8HHoro B6lll6CTB8, Oj - nonywHpllHB J -JIHHHH nornoll(eHHH B KBHanax, 
Ill - KOnHqeCTBO K8HanoB BHXOAHOro Tp8KT8 cneKTpOcpOTOMeTpa, npHqeM 

K8Ji!AOMY HOMepy K8Hana B COOTB6TCTBHe nocTaBneHa onpe,11eneHH8H ,llmrna 

BOnHH ll3M6pH6MOrO cneKTp8 1 s~ (~i) - cpyHKl.(llfl qJOHB, 
Onpe,11eneH~e H6H3B6CTHHX napaMeTpOB MO,lleniiHHX rfJYHKUHH (I), (2) ll 

(3) Ha OCHOBe SKCnepHM6HTBnI,HblX ,llBl!HblX CBH38HO C peweHH6M nepeonpe­
,lleneHHHX CHCT6M H6nHH6llHHX ypaBH6HHll, npBBble qacTH KOTOpblX nO,llBepJKe-· 
Hbl CTBTHCTHqecKOMY paa6pocy. ,llm1 nonyqeHHH npH6nmK6HHblX pel!le1rnn 3THX 

CHCT6M ypaBH6HHll B H6nHH6llHOM M6TO,lle H8HM6HI,l!IHX KB8,llp8TOB H8MH HC­
non1,ayeTGH MeTO,ll ReBeH6epra-MapKap,11Tax). C uen1,10 nOBblllleHHH ycTollqHBO­

CTH 8Toro M6TO,ll8 npH pemeHHH cneKTPOMeTpHqecKOil 38,llaqa, rjJH3HqeCKHe 

oco6eHHOCTH KOTOpon (HanHqHe B cneKTpe 6nH3Kl1X no 8HeprHH H peaKO OT­

nHqaKilllHXCH no HHT6HCHBHOCTH nHHHH) npHBO,llHT Kero paCXO.llHMOCTH, HBMH 

npm.teH6H8 MO,llHrjJHK81.(llH HTepal.(HOHHOro npoitecca ReBeH,6epra-MapK8p,llT8, 
OTnHq8IOlll8HCH OT npHB6A6HHOro. B nHTepaType HBnHqHeM M8Tplll.(ll M8Cl!IT86H­

POB,8HHH H Bb160pOM ynpaBJIH!OlllHX napaMeTpoB; 

[ 
IT I I]"' IT P0 : ~.,=Pn·Pn1'11 D11~pJ Flp,,iD" +d.11 DnF(PJVFlPn), (4) 

r,lle ~ - B8KTOP H6H3B8CTHHX napaweTpOB COOTB6TCTBY!O~X MO,llenoHHX 

cpyHKUHLi, F(PJ : [ f l><i,P) • J,,ccn (><d], f (X I p) - Bb16paHH8H MO-
;!J,en1,HaH WYHKUHH nccne,llyeMoro cneKTpa, f :men (X\) - sKcnepu11ettTan1,Hue 
ToqKa, F 1(p) - HKo6naH F lP) OTHocnTem,Ho p , T - aHaK TpaHcno-
HHPOBBHHH: v- M8TpHl.(8 B6COB, o6ycnoBneHHUX OillH6K8MH H3M6p6HHH, 

°'11 H ]11 - ynpaBJill!OlllH6 napaMeTpll llT6P8UHOHHOro npouecca, l)n -
118Tplll~8 M8CIDT86HpOB8HHH, n - HOMep HTepal.(HH. MaTplU\8 Dn BH6paHa 
HBMH B BH,ll6: 

o, j;E; 

l\i''jr, filL ~ 
L~r.ix, I( 

t< u I 

!ili.]Yi. ' j: C. 
~Xt 

(5) 

x) 1. Levenberg K. A method for solution of certain non-linear prob­
lems in least squares Quart. Appl. Math. 2 (1944), 164. 

2. Marquardt D.M. An algorithm for Least-Squares estimations of 
non-linear parameters. SIAM J.Appl. Math. v. 11, N 2, 431, 
1963. 
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B AHCC6pT8UHH IlOK838HO, qro BHCiop Di B BllA6 (5) Il03BOll.H6T CB6CTH 

L!8TPHUY, Il0AR6lK8!1!YIO oCipa~eHHIO, K BHA~ YAOOHOLIY All.H oCipa~eHHH, T8K 

KBK AHaroHan:&HHe qneHu uaTp11nu Dii F (kJ VF (Pn) Dn npHHHLIBIOT 
6AHHllqHue 3HaqeHHH, BH6AH8rOHan:&HHe HMSIOT 3H8q6HHH Ll6H:&rue 6AHHHUH. 

B pesyn:&T8T6 BHqHCRHTen:&Horo 3KCnepHM6HT8 Ha PHA6 npo6HHX 38Aaq, 
KOTOpue npeACT8BRRIOT co6o.li npeAen:&HO CROlKHHe yqaCTKH rauMa-cneKTpOB, 
6un11 onpeAeneHu onrm.ian:&Hble BblpallteHHR A1IH oln H fon 

cln=½(ll+i~O/a~) +o(n-1], (n•l,2., ... ), (6) 

~ I ,t\ / -1 t"' IT . F' D. I 
an=~ t:cn.-1,ql ~ , cCo :m, :Zn=Dn'"(p;,)V lPN n+cln 

Lo/ . 

rAe 

IlpH raKoM BblCiope oin 11eJK11T B npeAenax (I0-2+1) 11 uarp11na npaKr11q5-

CKH BC6rA8 oCipa~aeTCll, IlapaMeTp Jn o6ecneqHB86T HenOK81I:&HYIO CXOAH­
MOCT:& HT6P8UllOHHOrO nponecca (4), 6C1IH: 

~ •; j-i0-3 fl, 
J'rl :: iO + 

6 
r. , r.. ~ 6 ; rn = l • n. } 6 , (7) 

IlpH o(r\ : 0 ; Jr1 : l llCllOR:&3Y6MH.li H8Mll HT6P8UHOHHbl.li nponecc ( 4) 
nepeXOAHT B M6TOA raycca-H:&IOTOH8 H, cne;!!OB8T61I:&HO, 0611a;ziaer BHCOKO.li 

CKOpOCT:&IO CXOAllMOCTH 11 B03MOlKHOCT:&IO onpe;zie1111T:& CT8THCTHqec1rn 060CHO­
B8HHbl6 norpeillHOCTH napaMeTpOB C nouoru:&IO KOB8pll8UllOHHO.li MBTPllUbl 

A =f Fh VF 'wJ: 1 
llpeA1IOlK6,HHH.li 6AllHH.li IlOAXOA K o6pa60TK6 HCC116AY6LIHX 

H8Mll cneKTpOB ll03B01Illn YHHWllUllPOB8T:& anropllTM o6pa60TKH cneKTPOM6TpH­
qecKo.li llH~OpM8UHll, 06ecneq11n 3KOHQMHqH?CT:& paapaCiOTKH nporpaMMHoro' 
006Cn6qeHHH, cnoco6cTBOB8n p83BHTHIO 6noqHott CTPYKTYPbl KOMll116KC8 npo­
rpaMM, KOTOpaR npeAOCT8B1Ill6T B03MOJKHOCT:& MHOrOB8pll8HTHO.li o6pa60TKH 
cneKTPOB 063 BMemaren:&CTB8 Il01I:&30B8T6ll.H B C8MH nporpaMMH, B K8lKAOM 
01IOK6 pea1IH30B8H OAHH a11ropHTM HRH Ha6op anropHTMOB, cnoco6HblX pemHT:& 

onpeAe1IeHHYIO qacTHYIO 38Aaqy oCipadoTKH cneKTPOM6TpHqecKo.li·HH~OpM8UllH. 
B CBOIO oq5peA:& K8lKAH.li anropHTM peanll30B8H B Bll'A6 OAHO.li·IlOAnporpauwu, 
1Ill00 Ha6opa IlOAllporpaMM, cpe;zi11 KOTOpblX llM66TCR r11aBH8H, opraHH3YI0~8H. 
Bb130B OCT81I:&HHX, KOHKpeTHBR IlOAnporpaMMa npeACTaBnlleT co6o.li OAHO H3 
B03MOJKHHX coqeraHH.li HM610WHXCR a11ropHTMOB, BUOOp KOTOPHX onpeA61IR6TCll 

xapaKrepOM llM610rue.liCll npeAB8PHTen:&HO.li H OCHOBHO.li HH~OPM8UIU1 H KOHKpeT­
HHMH TpedOB8HHllMH 3KCnepHM6HT8, 

Pe3y1I:&T8T8MH o6pa60TKH llBRRIOTCll ~H3HqeCKHe xapaKTepHCTHKH HCCne­

AY6MblX llBneHH.li. nll.H rauMa-cneKTPOB - 3TO 3HeprHH H HHT6HCHBHOCTH BHYT­

PHRA6PHblX nepeXOAOB, 8 T8KX6 8KTllBHOCTH H3yq86MliX p8AHOHYK1IHAOB. n11ll 

HrP-cneKTPOB - H30M6pHliH CABllr cneKTP81I:&HblX RHHH.li, HX KB8APYil01I:&H06 
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pacruenneHHe H HanplllK6HHOCT:& s~weKTHBHOro uarHHTHOrO nonR H8 HAPS. AnH 
OilTHqecKHX cneKTPOB nor11orueHHH BUqllC1IHIOTCH KOIIU6HTP8UllH paCTBopeHHliX 

B6W6CTB, ecnH ll3B6CTHH HX MORHPHlie K03~WllUll6HTbl nornorueHHH, 
E11oqHaH crpyKTypa nporpaMMHoro oCiecneqeHHH cnoco6cTByer ero pas­

BHTHIO, T8K K8K AOCiaBneHHe K8KOro-nH60 HOBoro a11ropHTM8 B OAHH ll3 ero 
OCHOBHHX 6nOKOB' npllBOAllT K IlOHB116HlllO HOBOro Ha6opa KOI!KpeTHblX KOM6H­

H8UM.li IlOAnporpaLIM. nnH non:&30B8T6116H, He HM610runx cnenna11:&HO.li llOArO­
TOBKH no nporpaML!HpOB8HHIO, K KOTOpblM OTHOCHTCH ll T6XHHqecKHH ll6pCOHan, 

odcnyJKHB810ruH.li ASC, B8lKHO, qTo npll HCU01I:&30B8HllH nporpaMM C03A8HHOH 

6H61IHOTeKll H6T H600XOAHMOCTH BM6WHB8T:&CH B C8MH nporpauuu. ~MH HYlKHO.li 

nporpaML!bl BH6Hp86TCH C IlOMOfil:&IO HHCTPYKUllll ll B COOTB6TCTBHH C TpedoBa­

HHHLIH H B03MOJKHOCTHMH 3KCll6PHM6HT8, 

2.4. K0Mn1I6KC nporpauu SIMPAC A1IH o6pa6oTKH rauMa-cneKTPOB npH 

pemeHHH nPHK118AHblX aaAaq aTOMHO.li sttepreTHKH (r11aBa ill) 

KoMnneKC nporpaL!M SIMPAC Obl1I paapa60T8H A1Ill YAOB116TBOp6HHH p83HO­

o6pa3HblX 3KcnepHM6HTOB, npOBOAHMblX H8 8TOMHUX 3HepreTHqeCKllX YCT8HOB­

K8X (A9Y) ll CBH38HHUX K8K C o6pa60TKOH cepHH H638BHCHMHX yqaCTKOB paa­
]lffqHblX rallL!a-cneKTpOB B OllP6A6R6HHOM attepreTHqecKOM All8Il830He, T8K ll 

cepHH rauMa-cneKTPOB Hep83A6116HHHX npo6 TennOHOCHT61IH (T,6, co;ziep~a­

WHX COTHH IlllKOB llOnHOro nor11omeHHll, B TOM qucne ;!!6CllTKH Hepasperueu­
HHX), IlporpaMMH OT11Hqa10TCH MSZAY cooon onpeAeneHHHMH anropHTM8MH A1Ifl 
pemeHHH qaCTHblX 38Aaq, COCT8B1IHIO~HX nonHYIO sa;ziaqy 06pa60TKH raMMa­
cneKTPOB, 06ruaH cxeua npeo6pa30B8Hllll raMM8-Cll6KTPOM6TpHqecKo.li·HH~Op­
L18UHH Ha OCHOB6 Ll6TO;!l8 8H81Ill38 llHKOB/I/, p681Ill30B8HHOro B KOMil116RCe 

nporp8MLI SIMPAc,npeACTaBneHa H8 pHC, 3. 
Cxewa ASMOHCTpupyeT c11eAY10ruHe B03MOJKHOCTH paspa6oTaHHoro KOMnneK­

ca: BUA6R6HH6 qacTHblX 38Aaq B o6~e.li 38Aaqe o6pa60TKH raMMa-cneKTPOB 

(nponeAYpbl I+IO); paa1IHqHyD p681IH38UHIO onpeA6116HHblX qacTHHX aa;ziaq o6-

pa60TKH (nponeAYPH I~3 llOK83blB8IOT, qTQ BBOA HCXOAHO.li HH~OpM8UHll MOlK6T 
npoHSBOAHT:&CH B p83]lllqHQM o6~eue 11 npH p83]lllqHQM COOTHOW6HHH OCHOBHOH 

ll anpHOPHO.li llH~OPM8UHH). 06pa60TK8 rauua-cneKTPOB nporpaMM8MH KOL!ll116K­
ca SIMPAC 38B6pW86TCH nponeAYpon pacqera 8KTHBHOCTH H30TOllOB (npone;ziy­
pa IO), n11H 66 ocy~eCTB116HHH npe;ziycMOTpeH BBOA AOll01IHHT61I:&HOH anpHop­

HOfi HHWOPM8UHH B BHA6 K8Tanora, COAep~aruero ~H3llqecKH6 CBoncTB8 ll30TO­

llOB, H cny~eaapfi HH~OPM8UHH, OTp8lK810fil6H yc110BHH npoBe;zieHHH 3KCnepHMeH­
TOB, 

Ha3B8HHH OCHOBHblX nporpaMM KOL!Il116KC8, npe;!!H83HaqeHHblX ARH o6pa6oT­

KH OTA61I:&Hb1X yqaCTKOB rauua-cneKTpOB, OTA61I:&Hb1X rauua-cneKTPOB, cepHll 

H638BHCHUblX cneKTpOB H1IH cepHH cneKTPOB, OTHOCHmHXCH K OAHOMY H TOMY 
%6 PBAH08KTHBHOMY HCTQqHHKY, npeACT8Bn6HH B T861IHU6 I. 
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I' 

i' 

ti 

CMEKTPOMETPH4ECKAA HM~OPMA4H~ 

CnEKTP 

.2. 
AAHMblE 

cnEKTP 

~ P!WEHHE C:HC:TEM~ 
M!nHHE~H~~ Anr!IPAH~EC~H)( 

YPABHIHH~ 

OMO/IHHTE/ll:IHAA 

Bbl• 
4HC• 
ntH11E 

IS AKTHB• 
1Sb14HC• HOCTEH 
/IEHHE 
)(APAKTE• Hao. 
PHCTHK ronoa 
rAMMA • · 
c:ne~PA_ 

PHC, 3, 06maH CX6M8 npeo6paaOB8HHfl r8MMa-cneKTPOM6TpHqeCKOll 
HH(J.lOpM8UHH B nporp8MM8X KOMnneKca SIMPAC 

Ta6m1ua I 
H88B8HH6 OCHOBHHX nporpaMlol KOMnneKca SIMPAC 

BBC.I\ H88B8HHH HaqaniiHHe• PeaynnaTH 
HH(J.lOpLl8UHH nporpa11w npH6ID!llt6HHfl o6pa6oTKH 

BBO'A H688BHCHMHX yqaCTKOB SIMPlA x, c, 6 IlapaMeTpH 
raMMa-cneKTpa c nep(J.loKapT 

SIMPlB x, c, 6 
IIO'A6 llI,HOll 

HnH C MJl WYHKUHH 
SlMPlC \X, (:, }n .', 

BBO'A O'A- 38'A8IOTCH rpa- SIMP2P IIOSHUHH llHKOB ~usuqecKHe 
Hero HllH HHUH HH(J.lop11a- SIMP2E l~HeprHH llHKOB xapaKTepuc-
HBCKOllI,- THBHHX yqacT- THKH ra11wa-
KHX r- KOB cneKTpa, 

-cneKTpoB 
HH(J.lOpM8THBHH6 

BKTHBHOCTH 
C MJ1 Sllr!P3P II0814UHH IlHKOB HBOTOilOB 

yqacTKl4 BU'A6-
Sllr!P3E SHeprHH IlHKOB BBO'A cepHH JllilOTCH npo-

r-cneKTpOB rp811.MHO SIMPAC IIOHCK IlHKOB 
C MJ1 

SIMPEC ocyutecTB;rmu- nepHOltli nony-
CH BBTOIIBTH- p8Cll8.l{8 HBO-
qeCKH TOllOB 
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KpoMe nepequcneHHHX B T86HHU6 I, paapa60T8H8 nporpaMM8 ARFA, KOTOpaH 

ll08BOnHeT nporH08HPOB8TI, xap8KT6P llOB6.l{6HHfl npoueccoB HaKonneHHH aK­

THBHOCTH KOHTponHpyeMHX H80TOllOB npH npOB6A6HHH onpe'A6ll6HHHX pellUIMOB 
pa60TH peaKTOpa H npH paanHqHHX npe.l{ll0CHnK8X OTHOCHT6RI,HQ M6X8HH8MOB 

BHX0.1{8 llPOAYKTOB ,l{eneHHH H8 TB9noB 8KTHBHOil 80HH peaKTOpa. 
IlporpaMMH KOMnneKC8 SIMPAC o6ecneqHB8IDT onepaTHBHOe H 'AOCTOB6p­

H06 onpe'AeneHHe 8KTHBHOCTH mHpOKOrO·Kpyra p8.l{HOHYKRHAOB npH HayqeHHH 
M6X8HH8M8 HX llOB6'A8HHH B T6llllOHOCHTene peaKTopa, npH OllTHMH88UHH KOH­
TpOnH repMeTHqHQCTH o6onoqeK TBSnoB H paapadOTKe cpeACTB KOHTponH aa­

poaoniiHHX BH6poCOB B OKPY~8ID111YID CP6'AY• 

2.5. 06pa60TK8 HrP-cneKTpOB (rnaBa Il,ill) 

CneK_TpH HrP, nonyqaeime B xoAe uccne.l{oBattuil Ha A9C, qallle Beere 

npe,l{CT8BRHIDT co6on cynepno8HUHH cneKTPOB 3-4 OKCH'AHHX C08.l(HH8HHil ~e­

neaa H CO'A6PE8T llOPH'AK8 18-24 llHHHit nornomemrn (CM. p11c. 4). ,llJIB 06-

l 
HoMep nu1-1uu 12. 1~ , Fe!o• 

p I I I~ Ip r•l='eao, I ~ iO I 

; ~ ; f 9 ' 4l if,- F'e Hem. 
' 2 f U rF'e00H 
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~ 332 
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1t 330 
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· i00 %00 300 
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Puc. 4. BH'A HrF-cneKTpa KOpp08HOHHHX OTHO~eHH~ peaKTOpHoro 
o6opy'AOB8HHH 

pa60TKH MHOrOKOMllOH6HTHHX cneKTPOB paapa60T8H8 nporpaMM8 MF.SsA/2/ c 

'ABYMH ·1.10,iiuqi11K8UHHIIH MESSAl H 'MF.SSAa'3/, KOTOpHe OTnHqaroTCH M6lKAY co-

ll 



6oil CilOCOOOM 3a'AaHJ/IH HaqaJJLHblX np11161IHllteH111it J/ICKOMUX napaMeTpOB. B npo­

rpaMMe MESSAl 3a'AaIOTCH HaqanLHble np1116JJllllK8HJ/IH 'Allll BC6X llCKOMblX napa­
M6TPOB MO'Aennaon WYHKu111111. OHa 111cnonL3yeTCH np111 o6paooTKe cneKTPOB ae-
111aBeCTHblX IlPO'AYKTOB KOpp03111111. B cnyqae, KOr'Aa KaqecTB6HHblli COCT8B 

npOAYKTOB KOpp03111111 J/13B6CTeH, np111M6HH6TCH nporpaMMa MESSA2, r'Ae IlP6'AY­
CMOTp6HO Buq111cneH111e HaqanLHblX np1116JJllllK6Hlllli Ha OCHOBe anp111opaoi1 Wlll3Hqe­
CKOit 1.rnwopMau111111, B KaqecTBe KOTOpoit cnylltaT H6KOTOpble npaKT111qecK1rn 

C116'ACTBIIIH 1113 HrP-cneKTpOCKOilJ/1111 Ill 'AaHHble 06 Olltlll'Aa6MOM KaqeCTB6HHOM co­

CTaBe IlPO'AYKTOB 'A6Jl6HIIIH. 
1t1cno11L30Baa111e anp111opHoil w1113111qec1toit nawopMau111111 Ha 3Tane Buq111cneH111a 

HaqanLHblX nplllOJ!llllK6Hl1i1 HBJIH6TCH HOBUM IlPJ/16MOM B o6pa60TK6 HrP-cneKTPOB, 

C ero IlOMomLIO Y'Aa6TCH 3Haq111TeJJLHO YM6HLIDJ/ITL KOJIJ/lqeCTBO J/1 IlOBblCJ/ITL Ka­

qeCTBO 3a'AaB86MblX HaqaJILHblX np1116J1HlK6Hllli1, qTO ynyqmaeT CXO'AJ/IMOCTL np111-

M6Hfl6MOro MaTeMaTJ/lqecKoro M6TO'Aa. Kpowe Toro, H6 HYlKHO M6HHTb MaTeMa­

TJ/lqecKyIO MO'A6Jlb HI'P-cneKTpa Ilplll 1113M6H6HIIIIII ero CTpyKTypbl, qTO H606XO­

'AIIIMO 'A6J1aTL B 'APYrlllX nporpaMMax Ill qTo npenflTCTByeT J/IX J/ICilOJIL30BaHJ/IIO 

nepCOH8JIOM 063 cneu111a11LHOH IlO'ArOTOBKIII. 

C IlOMOmLIO nporpaMMbl MESSA Y'A8JIOCL IlOBblCJ/ITb IIIHWOPM8TJ/IBHOCTL HrP­
cneKTpOCKOilJ/1111, IlplllM6HH6MOit 'AJIH 1113yqeHJ/lfl IlPO'AYKTOB KOpp03111111. 06 3TOM 

CBlll'A6T6JlbCTBYIOT, Hanp111Mep, cpaBHJ/IT6JlbHUe peaynLTBTbl .llIDi HrP-cneKTpa, 
npe'ACTaBneHHOro Ha p111c. 4. Ilplll o6pa60TK6 'A8HHOro cneKTpa, CO.ll6PlKamero 
16 JIIIIHJ/lit norno~eHIIIH, nporpaMMa O!tlH!tlx) paapemaeT TOJILKO IO JIJ/IHlllit (IllllKJ/1 

I,2,5,7,8,I0,12,13,15,16), HecMoTpa Ha HanoJ1tea111e orpaa111qea111i1 Ha 111c1to-
1,1ue napaMeTpbl, B TO Bp6MH KaK nporpaMM8 MESSA yBepeHHO pa3pemaeT B 
cneKTpe BC6 16 JIIIIHlllit Ill TeM C8MblM 'A86T B03MOlKHOCTL onpe'A6JIIIITL BCe JU1,­

MJ/lqecK111e C06;LUIH6HIIIH, IIIM6IOmJ/16CH B IlPO.llYKTax KOpp03111111. 

2.6. ABTOMaTlll38ijlllfl 06pa60TKJ/I onT111qeCKJ/IX cneKTPOB nornomeHIIIH 

c rnaBbl rr, lil) 
Tpy'AHOCTb J/IHTepnpeTBUJ/1111 cneKTPOB nor1104eHIIIH IlPO.llYKTOB rlll'APOJJJ/138 

TpeXBaneHTHOro lKeneaa (llteJJe38 ill} 38KJIIOqaeTCH B TOM, qTo B036Yllt.ll6HJ/16 
d-ypOBHei1 3Jl6KTPOHHblX o6onoqeK IlO.ll 'A6itCTBH6M CBeTa conpoBOllt'A86TCH llB­

Jl6HJ/16M nepeHoca aapa'Aa 02-- Fe3+, KoTopoe coa'AaeT B cneKTpe nornome­
Hlllll H6JIIIIHeliHbli1 WOH. BH3Y8JJLHO (CM. p111c. 5) OilTHqecKlllit cneKTP norno­
meHJ/IH p8CTBOp8MH lK6Jl638 (ill) IlP6.llCT8BJ!ll6TCll B BH'A6 cna6ux IllllKOB d- d 
nepeXO.llOB, H8J!OlK6HHblX Ha np8Bblit Kpan Momaoro IllllK8 nornomeHHll, KOTOpblit 

OTBeqaeT llBJ16HJ/IIO nepeaoca 38Pll'A8 KHCJJOPO'A8 K llteneay. 3TOT IllllK norno­

meHHll, K8K III IlJ/IKH d- d nepeXO'AOB (CM. ~OpMyny (3)), OilHCblB86TCll ~YHK-

x) Anwm.teHKOB B.Il., 0CT8H6BHq D.M., CTp6JIKOB A.B. 111 AP• YCT8HOBK8 .llilll 

HCCJl6.ll0B8HIIIH aq>qieKT8 Mecc6ayapa. O!tlH!tl, 13-2988, ,lly6aa, 1966, 26 c. 
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uaen raycca: 

Ci o ( '7\ l) = ::0
0 

exp [• ( 'l\ i • 7\ o )
2 

] 20! , (8) 

IlOJ!Ollt6Hllle M8KCIIIMyMa KOTOpoit~oH8XO'AIIITCH 38 npeAenaMJ/1 'AJ/18Il830Ha J/13M6-

pHeMoro B 'ABHHOM cnyqae cneKTpa. 

ff 
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PJ/IC. 5. Blll'A OilTJ/lqeCKoro cneKTpa norno4eHIIIH paCTBOp6HHblX 

IlPO.llYKTOB KOpp03llll ~ene3a B T6Ill!OHOCHT6Jl6 

B CBH3H C 3Tlll!.I WYHKUHH woaa Go (ni.) 'AJIH 7\o « 7\i. C xopomeit 
TQqHOCTLIO annpoKCJ/IMHpyeTCH .3KCilOH6HUH8llbHOH 3aBJ/ICJ/IMOCTLIO, T.e. 

G0 ('l\.) = a1 exp (-a 2?.,.)2', 
rAe a,•'Do, a,=m. 

(9) 

MaTeMaT111qeCK8ll MO'AeJIL OilTJ/lqecKoro cneKTpa norno4eHIIIH IlPO'AYKTOB'KOppo-

3111111 xeneaa Bblopa~a HaM111/4/ B BH'Ae: ,, 
D("?.t):i (ii( '/\J+a1exp(-02 'l\t), 

- j:I 
(IO) 

r.lle G i ( 'l\ i) - 4>YHKUHH raycca, on111ch!Ba10ll(aH lj_JopMy j -JIIIIHHH nornoll(e-
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HRH, OTBeqaro~eii d-d nepeXOAY aneKTpOHOB U6HTp8nbHOrO HOH8 Fe
3+; al 

H a 2 - Koa(lJ(lJHUHeHTH (flyHKUHH (floHa. 
MaT6M8THqecKaH MOA6llb OllTHqecKHX cneKTPOB, B KOTOPHX npHCYTCTBY-

8T nHH8HHHH (floH (HanpHMep, AllH paCTBOpOB Os H Pl), OllllCHB86TCH WYHK­

UHett: 
Pl 

D(i•q)=~·Q. (i\i) + 0 1 + a2. 7\t • 
. l 
J•I (II) 

MoAennHue WYHKUHH (II) H (IO) peanHaoBaHH B nporpaMMax FOTOMl H 
FOTOM2. C llX IlOMO~bID BnepBHe YA8ll0Cb o6ecneqHTb 8BTOM8TH3HPOB8HHYID 
o6paOOTKY OllTllqecKHX cneKTPOB nornor~eHllH, BCTpeqaro~HXCH H8 npaKTHKe 
npll llayqeHHll cy~eCTBYID~llX WOPM XHMHqecKHX C06AllH6HllH B BOAHOM paCTBO­
pe TennOHOCHTenH ll B nepeKHCll BOAOPOA8 H202, KOTOP8H HBllH6TCH OAHHM 
ll3 KOHeqHHX npOAYKTOB P8All0llll38 BOAHOro TennoHOCHTenH. 

2.7. BH68P6HH6 paapa6oT8HHOro KOMnneKCa nporpaMM B npaKTllKY 
npHKll88HHX llCCll8AOB8HHH (rnaBa V) 

Paapa60T8HH8H 6H6nHOT6K8 nporpaMM WHPOKO npllM6HH8TCH B H8CTOH~ee 
Bp8MH AllH pewemrn 38Aaq, CBH38HHliX C OllT.HMH38Ull8H PBAH8Ull0HHOrO KOHT­
pOnH Ha ASY npH IlOHCKe M8TOAOB'CHll~6HllH CKOpOCTll KOpp03Hll peaKTOPHliX 
M8T6pH8llOB ll HA6HTHWllK8Ullll WOPM cy~eCTBOB8HllH KOpp03llOHHHX npOAYKTOB 
B TennOHOCHTene ASY. KoMnneKC SIMPAC llCilOnbayeTCH B XOA6 HCCll8AOB8HHH 
38KOHOM6pHOqTeii (flopMllpOB8HllH 8KTllBHOCTll aapoaonen Ha ASY, npH 060CHO­
B8HllH M6TOA8 penepHoro KOHTpOnH PBAHOHYKllHAOB B BH6pocax. IlpHM6HHllCH 
OH ll npH paapa60TK6 CHCT6Mli HenpepHBHOro KOHTpOnH P8AHOHYKllHAOB B 
BO,IUIOM T8l1JIOHOCHT0Jle. ·rrporpaMMH KOMIIJ18KCa SIMPAC o6ecne'!WIH 
H,D;8HTHqlwt~ID ll30TOilOB nepHH H Tennypa, npeACT8BllHID~HX llHTepec 
npH HCCll6AOB8Hllll nponeccoB paapyweHHH TOilllHB8 B cnyqae paarepM6TH38-
UHH o6onoqeK TB9noal5/. 

IlporpBMMH MESSAl H MESSA2 WHpOKO HCil0llb3YIDTCH AnH HA6HTH(lJHK8UHH 
(flaaoBoro COCTBB8 o6paanoB npOAYKTOB Kopp03HH H8 ReHHHrpaACKOH ASC 
HM. B.~.ReHHH8. AKTHBHO llCilOllb30BBnacb nporpaMMB MESSA2 AllH o6pa60TKH 
HrP-cneKTpOM6TpllqecKOH HH(lJOpM8UHH O npeo6pa30B8HHH HCXOAHHX IlPOAYKTOB 
BTMOC(flepHOH KOppo3HH o6opyAOB8HHH 4-ro 6nOKB qepH06HnbCKOH ASC HM6HH 
B.~.ReHHH8 B nepHOA IlOArOTOBKH ero K anepronycKy B 1983 rOAY• Kpoue 
8H8llll38 peanbHHX IlPOAYKTOB KOpp03HH C A6HCTBYID~HX ASC nporpaMMH 
MESSAl H MESSA2 H8WnH npHM6H8HHe B naGopaTOPHHX HCCll6AOB8HHHX .nepcneK­
THBHHX peaKTOpHHX M8TepHanoB H ycnoBHH 3Kcnny8T8UHH C TOqKH apeHHH aa­
~HT~ OT Kopp03HH. 

. IlpH MOA6llHPOB8HHH B na6opaTOPHHX ycnOBHHX BHYTPHKOHTYPHHX nponec­
COB C yqacTHeM H202 npHMeHH6TCH nporp810,18 FOTOM2 AllH o6pa60TKH OllTH­
qecKHX Cll6KTPOB norno~eHHH paCTBOPOB Fe(W) B nepeKHCH BOAOPOAB/4/. 
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TaKHM o6paaoM, 003A8HHOe nporpaMMHOe o6ecneqeHHe AllH o6pa60TKH p83HO~ 
POAHOH Cll8KTPOM6TpHqecKOH llH(lJOpMBUllll Il03BOnHnO 3HaqHT8llbHO IlOBHCllTb 
llH(lJOpMSTHBHOCTb H TOqHOCTb HCCll6AOB8HHH H o6ecneqHnO 6onee a(lJ(fleKTHB­
H06 BlillOllH6HH8 npaKTHqecKHX 38Aaq Ha COBpeMeHHOM ypOBHe p83BllTHH 

8TOMHOH 3HepreTHKll. 

B!xBO.l!lx 

I.ABTOpOM paapa60TaHH OCHOBHI:l8 Tpe60BaHHH K C03,naH!iID li rrporpaMMHO­
MY o6ecneqeHHD CliCT8MH c6opa,HaKOIIJ18HWI ll o6pa60TKll 6om,moro IlOTOKa 
CJIOJKHHX ll pa3HHX no CB08H qlll3liqecKOli npllp0.D;8 Cll8KTPOB,IlOJiy,ia8MblX I!pll 
IIpOB8.D;8llllli qlli3liKO-XHMllqecKIDC llCCJI8.D;OBalillli Ha M8pHHX 3H8preTnqecKHX 
peaKTOpax,npOBO.D;liMb!X C ~8Jil,ID IlOM8pll!.8HWI OIITllMaJibHIDC YCJIOBHH 3KCIIJiya-
T~ ASC. . 

2. C03A8H8 npo6neMHO-Opll6HTllPOB8HHBH 6H6nHOT6K8 nporpaMM, KOTOpaH 
BKnroqaeT B ce6H KOMilll6KC nporpaMM AllH o6pa6oTKll raMMa-cneKTPOB 
(SIMPAC), nporpaMIW o6paGOTKll HrP-cneKTPOB (MESSAl ll MESSA2) nporpaM­
MH o6pa60TKH OllTHqecKHX cneKTPOB norno~6HJ1H (FOTOMl ll FOTOM2) ll npo­
rpaMMY AllH llHTepnpeT8Ullll peaynbTBTOB o6pa60TKll raMMa-cneKTpOB (ARFA). 

3. B p8MK8X npo6neMHO-OpH6HTHPOB8HHOH 6H6nHOT8KH nporpaMM 8BTOpOM 
paapa60T8HH M8TO~H H anropllTMH, peanH30B8HHN6 B 3TllX nporp8MM8X ll, B 
qaCTHOCTH, c(flopuynHpOB8H 6AllHNH IlOAXOA K COCT8Bll6HHID anropllTMB o6pa-
60TKH HCCll6AY8MHX pa3HOPOAHNX cneKTpOB. 

4. ,l!nH onpeAeneHllH napaMeTpOB MOA6llbHHX WYHKUllH paanHqnux cneKT­
poB B paapa60T8HHOM KOMnneKce nporpaMM peanH30B8H8 YCTOHqHBBH MOAll(lJH­
K8UHH Y6TOA8 ReBeH6epra-MapK8PAT8. IlOEHill6HH8H YCTQHqllBOCTb llTepanHoH­

HOrO nponecca AOCTHrHyTa 38 cqeT BB6A6HllH M8TPllUH M8CWT86llpOB8HllH ll 
yqeTa ocooeHHOCTeil Cil6KTPOM6TpHqecKOH 38A8qll IlPll BH6ope ynpaBnHID~HX 

napaMeTpOB. 
5. BnepBHe B npaKXHKY peweHHH npHKnaAHNX aaAaq aTOMHOH aHepreTHKH 

BH6AP8H paaBHTHH KO»nneKC nporpaMM SIMPAC AllH o6pa60TKll raMMa-cneKT­
poB, 6aaHpyID~HHCH H8 YCTQHqHBOM anropHTMe AllH onpeAeneHHH napaueTpOB 
cneKTpa B coqeT8HHH C anropHTMOM pacqeTa 8KTllBHOCT6H ll30TOilOB ll neo6-
XOAHMW AllH 3TOH nponeAYPH K8TanoroM H30TOilOB, 8 T8Kge anropHTMOM llH-

TepnpeT8UllH peaynbT8TOB o6pa60TKH raMM8-C~6KTPOB. ' 
6. IlpHMeHeH HOBHH npHeM npll o6pa6oTKe cno~HHX HrP-cneKTPOB, KOTO­

PHH MBKCHM8llbHO HCilOnbayeT anpllOPHYID (flll3llqecKyID llH(lJOpM8UllID ~nH BHqllC­
~eHHH (nporpaMYHHY o6paaoM) HaqanbHHX npn6nH~6HHH llCKOIWX napaMeTpOB 
MOA6llbHOH WYHKUHH C nenbID IlOBHmeHHH HX KaqeCTB8 ll ynpo~eHHH pa60TH 

nonoaoBaTenH (nporpawua MESSA2). 
7. IlpeAnogeH H peanH30BBH IlOAXOA K 8BTOM8TH3HpOB8HHOH o6pa60TK8 

OilTHqeCKllX cneKTPOB norno~eHHH K8K npH H8nHqllH nHH6HHOro; T8K ll He-

15 



nHHeHHoro tjioHa, aaBHcamero OT 'AnHHhl BonHhl nornomeHHoro cBeTa (npo­
rpaMMhl FOTOMl H FOTOM2). 

8. C03'A8HHBH npooneMHO-Opll6HTllpOB8HHBa on6nHOT6K8 nporpaMM BH6'A­
peHa B npaKTHKY H8YIIHhllC nccne'AOBBHHH Ha H'A8PHhlX auepreTHIJeCKHX peaK­
Topax 'AnH oopaooTKll paaHOPO'AHOH Cil6KTPOMeTpllll6CKOtt llHtjiOpM8UllH, C ee 
HCIIOnb30B8Hll6M npOBO]lllTCH: 

- 11ccne'AOB8Hll6 IIOBe]le!!llH H30TOilOB B paanHIIHhlX T6XHOnornqeCKllX 
aouax peaKTOpa C uenbID OU6HKll repMeTHIJHOCTll ooonoqeK TBSnoB BKTHBHOtt 
30Hhl (SIMPAC) ; 

- H3ytJeHll6 381<0HOMepHOCTll tjiopMllpOBBHllH p8]lll08KTHBHhlX BhlOpOCOB B 
OKPYlKBIDmy10 cpe]ly (SIMPAC); 

- onpe]leneH11e KBIJ6CTBeHHOro H KOnlltJ6CTB6HHOro COCTBBB IIPO'AYKTOB 
Koppoairn HB IIOBepxuocTH KOHCTPYKUl10HHhlX M8Tep11anoB ll B TennOHOCHTene 
peaKTOPOB ASC (MESSA). 

KpoMe Toro, C HCilOnb30BBHHeM 3THX nporp8MM Ohln OOOCHOBBH M6TO'A 
onepaTHBHOro KOHTpona p8]lH08KTl1BHhlX aapoaonen no peqepHhlM ll30TOil8M 
B BhlUpocax (SIMPAC),-BTBKlKe cqiopMynHpOBBHB MO]lenr, rll]lpOnHTHtJec~oro 
oopaaOB8HHH IIPO'AYKTOB KOpp03llll B TellnOHOCHTene peaKTopa (MESSA, 
FOTOM), 
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