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1. BeeoeHue 

Ba)I(HbiM HCToqHHKOM HH!llopMaUHH .D.JIJI perneHHJI 6oJib

lllOrO qHCJia HayqHo-HCCJIC,!I.OBaTCJibCKHX H UpHKJia,!I.HblX Ja

,!l.aq JIBJIJIIOTCJI raMMa- CUCKTpbl pa,!I.HOaKTHBHblX HCTOqHHKOB. 

3TO o6yCJIOBHJIO 3HaqHTCJibHbiH HHTepec K o6pa60TKC TaKHX 

CUCKTPOI!,, 0 qeM CBH,!I.CTCJibCTBYCT pH.D. pa60T /eM., HanpH

Mep, fi-.J/ H 6H6JIHOrpa!llHJO K HHM/. £1pH 03HaKOMJICHHH 

C 3THMH pa6oTaMH C03,!1.aCTCJI BneqaTJieHHe, qTo B HaCTOJI-

11.\CC BpeMJI .D.OCTaToqHo xoporno pa3pa6oTaHa MeTO.D.HKa 

o6pa60TKH raMMa-cneKTpOB H MO)KHO COCTaBHTb YHHBep

caJibHYIO nporpaMMY Ha OCHOBe O,!I.HOro H3 npe,!I.JIO)KCHHbiX 

06JUHX MCTO,!I.OB. 

0.D.HaKo cpaBHCHHe pe3yJibTaToB o6pa6oTKH raMMa

cneKTpoB, UpOBO,!I.HMOe B 0T.D.CJIC JI,!J.CpHOH C~CKTpOCKODHH 
H pa.D.HOXHMHH JUill OHRH npH HcnoJibJoBaHHH pa3HbiX 

nporpaMM /1 • 2, 6• 7 I Ja nocne.D.HHe HecKOJibKO neT, 

a TaK)Ke .D.eTaJibHOe HJyqeHHe Ja.D.aqH noKaJbiBaJOT, qTo 

pa3pa6oTKa yHHBepcaJibHOH nporpaMMbl HaTaJIKHBaeTCJI Ha 

npHHUHnHaJibHble TPY.D.HOCTH. Ka)K,!I.aJI TaKaJI nporpaMMa 

CO,!J.Cp)KHT Ha6op onpe,!l.eJieHHblX aJirOpHTMOB ,!J.JIJI pelllCHHJI 

qacTHbiX Ja.D.aq. Ha npaKTHKe qacTo oKaJbiBaeTCJI, qTo 

KOHKpeTHbiH aJirOpHTM, ycnelllHO npHMCHJICMbiH npH o6pa-

60TKC HCKOTOpOH, HHOr,!l.a 3HaqHTCJibHOH qaCTH HH!llopMaUHH, 

HeHa,!I.C)KCH npH o6pa60TKe OCTaJibHOH'ee qaCTH. ~pyrHMH 
CJIOBaMH, HCDOJib30BaHHC O,!I.HOrO KOHKpeTHOrO aJirOpHTMa 

,!J.JIJI pellleHHJI qaCTHOH 3a,!l.aqH CBJI3aHO C OTKa30M OT o6pa-

60TKH qacTH HH!llopMaUHH. B JaBHCHMOCTH oT ueHHOCTH 3TOH 

HH!llopMaUHH ero JIH6o npeHe6peraiOT, JIH6o .D.JIJI ee HHTepnpe

TaUHH npH6eraiOT K rpy6biM "pyqHbiM" OUCHKaM, B TO 

BpCMJI KaK .D.JIJI TaKHX CJiyqaeB HC06XO,!I.HMO npHBJieqeHHC 
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6onee COBepWeHHLIX MeTO~OB. IlOCJie~HHe, O~Hai<o, CJIO)I(• 

HLI H Tpe6yiOT 60JihWHX 3aTpaT Tpy~a, D03TOMy HX HCDOJih• 

30BaHHe npH 06pa60TI<e BCeii HHciJopMaQHH HeBLirO~HO. qT06LI 

nporpaMMa o6pa60TI<H 6LIJia YHHBepcaJihHOH, T. e. npHrO~HOH 
~JIB o6pa6oTI<H sceii HHcilopMauuu, oHa ~OJI)I(Ha pacnonaraTh 

Ha6opaMH aJirOpHTMOB, npuqeM BLI60p • O~HOrO H3 HHX 

o6yCJIOBJIHBaeTCB xapai<TepOM ~aHHLIX. Ilo- BH~HMOMY, B 

CBB3H C 3THM Hei<OTOpLie aBTOpLI nporpaMM /CM., Hanpu

Mep, IB,91 I npe~ycMaTpHBaiOT HHor~a no HeCI<OJihi<Y anro

PHTMOB ~JIB Toil HJIH ~pyroii qacTH Ja.u.aqu. O.u.Hai<o ~JIB pB~a 
DpHI<Jia~HLIX 3a~aq, r.u.e MO)I(HO OrpaHHqHThCB paCCMOTpe

HHeM HaH60Jiee xapai<TepHOH qaCTH HHciJOpMaQHH, BDOJIHe 

~ODyCTHMa o6pa60TI<a, OCHOBaHHaB Ha HCDOJih30BaHHH npo

CTLIX. MeTO~OB C ")l(eCTI<O" 3a,IJ.aHHhiMH aJirOpHTMaMH. 

B cooTBeTCTBHH c 3THMH npe.u.cTasneHHBMH o nporpaM

MHOM o6ecneqeHHH ~JIB MaCCOBOH o6pa60TI<H cnei<TpOB B OJIC 

H PX JIJIII OHJIH pa3pa6aTLIBaiOTCB H HCDOJih3YJOTCB Ha 

3BM pa3HhiX I<JiaCCOB CHCTeMhl nporpaMM, Y.U.OBJieTBOpBIO· 

11\He pa3H006pa3HhiM Tpe6oBaHHBM aBTOMaTH3HpOBaHHOH o6-

pa60TI<H. K HHM OTHOCBTCB: I<OMDJiei<C ~HCDJieHHLIX npo

rpaMM /IO/ ,IJ.JIB npe~BapHTeJihHOH 06pa60TI<H, CHCTeMa 

3IIOC /II 
1 ~JIB JI<cnpecc- o6pa6oTI<H H cucTeMa nporpaMM 

SIMP ~JIB npeQH3HOHHoii o6pa6oTI<H raMMa- cnei<TpoB. 

B ~aHHOH pa6oTe npHBO~HTCB o6I.qee OllHCaHHe CHCTeMhl 

nporpaMM SIMP H npHHUHDOB ee opraHH3aUHH. Cyll\eCT

BeHHoii oco6eHHOCThiO cucTeMhl SIMP BBJIBeTcB JaJio)l(eH

HaB B ee cTpyi<Type B03MO)I(HOCTh ucn·oJih30BaHHB pa3JIHqHhiX 

I<OHI<peTHhiX aJirOpHTMOB ~JIB peweHHB BCeX qaCTHhiX 3a

~aq, COCTaBJIBIOII.\HX OT~eJihHhle 3Tallhl MeTO,L\a aHaJIH3a 
DHI<OB. 

2. 06111a.R xapaKmepucmuKa ucnoAb3yeMozo Memooa 

CucTeMa nporpaMM SIMP ~JIB npeUH3HOHHoii o6pa6oTI<H 

raMMa- cnei<Tpos npe.u.cTaBJIBeT co6oii Ha6op B3aHMOCBB-

3aHHhlx nporpaMM. CTpyxTypa CHCTeMLI o6ycnosneHa oco-

6eHHOCT BMH MeTO,IJ.a aHaJIH3a DHI<OB /MAil/. 

lfCXO,IJ.Hhle DOJIO)I(eHHB JTOrO MeTo~a CJie,IJ.ylOII.\He: 

1/ IloJie3HYIO HHciJOpMaUHIO B raMMa-cnei<Tpe HeCyT 

DHI<H. qaCTH raMMa-cnei<Tpa, B I<OTOphiX DHI<H He npOBB· 
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JIBIOTCB, cqHTalOTCB HeHHciJOpMaTHBHhiMH H npH o6pa60TI<e 

He paccMaTpHBaiOTCB. lfHciJopMaTHBHhle )l(e yqacTI<H co.u.ep

)l(aT rpynny DHI<OB 6e3 HeHHciJOpMaTHBHhiX qacTeH Me~y 
HHMH. <I>OH DO~ llHI<aMH HHciJOpMaTHBHhiX yqaCTI<OB o6yCJIOB· 

JieH I<OMDTOHOBCI<HM pacceBHHeM raMMa ·I<BaHTOB C 60Jih

WHMH 3HeprHBMH. 
2/ )J.JIB I<a)I(~OrO HHciJOpMaTHBHOrO yqacTI<a CTpOHTCB 

MaTeMaTHqeci<aB MO~eJih cnei<Tpa, 3aBHCBII.\aB OT Hei<OTO· 

phiX napaMeTpOB. 0Ha BBJIBeTCB CyMMOH MO~eJieH DHI<OB 

H filoHa. IlapaMeTphl MO~eJIH onpe~eJIBIOTCB B pe3yJILTaTe 

annpoxcuMauuu cnei<Tpa Ha yqacTI<e cilYHI<UHeii, npe~cTas

JIBIOIUeii ero Mo~eJih. 
3/ IlapaMeTphl MO~eJIH DHI<a ~eJIBTCB Ha rJiaBHhle H 

BCDOMOra TeJihHhle. r JiaBHhiX napaMeTpOB ~Ba: nepBhiH 

CBB3aH C 3Heprueii raMMa-I<BaHTOB, 3aperHCTpHpOBaHHhiX 

B DHI<e, BTOpOH - C ero HHTeHCHBHOCThiO. qall\e BCero 

B xaqecTBe nepsoro rnaBHoro napaMeTpa 6epyT a6cuuccy 

Mai<CHMy~a MO~eJihHOH ciJyHI<UHH DHI<a, a B I<aqeCTBe BTOpo

ro - CYMMapHOe I<OJIHqeCTBO HMDYJihCOB B DHI<e /DJIOII.\a~h 
noxa/. BcnoMoraTeJILHhle napaMeTphi onHChiBaiOT ~eTaJIH 
ciJopMhl MO~eJihHOH ciJyHI<UHH H CJiy)l(aT ~JIB ee no~rOHI<H 
I< fllopMe noxa cnei<Tpa. B ~aJILHeiiweM OHH Ha3hiBaiOTCB 

napaMeTpaMH fllopMhl. Me)l(~y rnaBHhiMH napaMeTpaMH H 

COOTBeTCTBYIOII.\HMH ciJH3Hqeci<HMH BeJIHqHHaMH npe~nOJia
raiOTCB B3aHMHO·O~H03HaqHhJe COOTBeTCTBHB. 3TH COOTBeT

CTBHB onpe~eJIBIOTCB B pe3yJihTaTe cneuHaJihHhiX rpa~yH

pOBOqHhiX H3MepeHHH, Ha3hiBaeMhlX I<aJIH6pOBKaMH. 

TaKHM o6pa30M, cornacuo npe~cTaaneHHBM MeTo~a 
aHaJIH3a DHI<OB 3a~aqa o6pa60TKH raMMa- cnei<TpOB CBO • 

~HTCB K onpe~eJieHHIO rJiaBHhiX napaMeTpOB ~JIB BCeX DHKOB 

B cnei<Tpe, llOCTpOeHHIO I<aJIH6pOBOqHhiX 3aBHCHMOCTeH H 

BhlqHCJieHHIO npH DOMOII.\H JTHX 3aBHCHMOCTeH xapaKTepu

CTHK raMMa- cnei<Tpa, T. e. 3HeprHH H OTHOCHTeJihHhiX HH

TeHCHBHOCTeH COOTBeTCTBYIOII.\HX raMMa -nepeXO~OB. 
H3 npuae~eHHhiX coo6pa)l(eHHii cne~yeT, qTo npu uc

llOJih30BaHHH MeTO~a aHaJIH3a DHI<OB ~JIB o6pa60TKH raMMa

cneKTpOB B03HHKaeT pH~ DOCJie~OBaTeJihHhiX qaCTHhiX 3a· 

.u.aq: 

- Bhi60p MO~eJIH DHKa, 

• Bhi60p MO,IJ.eJIH ciJoHa, 
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- Bbifiop MO,l],eJIH KaJIHfipOBO'IHbiX 3aBHCHMOCTeii, 
pa36ueuue cnei<rpa ua yqacTKH, 

- COCTaBJieHHe ypaBHeHHH, COOTBeTCTBYffi~HX Bhlfipau
HOH MO,lJ,eJIH yqacTI<a H BhlfipaHHOMy aJirOpHTMy ,l],JI.JI onpe
,l],eJieHH.JI napaMeTpOB MO,l],eJIH y'laCTI<a, 

- onpe.IJ.eneuue uaqaJILHhlX npu6nu~euuii .D.JI.JI acex na
paMeTpoa, eCJIH BhlfipaHHa.JI MO,l],eJib npHBO,l],HT I< peweHHID 
CHCTeMhl HeJIHHeHHhlX anrefipaH'IeCKHX ypaBHeHHH, 

- nocJie,l],OBaTeJibHOe Onpe,lJ,eJieHHe napaMeTpOB MO,l],eJIH 
.D.JIH scex uuclJopMaTHBHhlX yqacTKOB B cnei<Tpe, 

- Bbi'IHCJieHHe xapai<TepHCTHK raMMa- cnei<Tpa C no
MOI.QbiO KaJIHfipOBO'IHhlX 3aBHCHMOCTeii. 

06I.Qa.JI cxeMa npeo6pa3oaauu.JI cnei<TpoMerpu'leci<oii uu
clJopMauuu B .D.aHHLie o raMMa-cneKTpe npu ucnoJIL3oaauuu 
MeTO,l],a auaJIH3a nHKOB npHBO,l],HTC.JI Ha pUC. 1. 

m 
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j)eWtWMI CMCTtMIII UIAMHfMWIIIX 

QAfe6poM"ftckMX ypa6HtHMI7! 

Puc. 1. 06t~~aR cxeMa npeo6pa3oeaHUJI cneKmpoMempu<~ec
Koii UH¢opMaZJUU e oaHHble o zaMMa- cne~empe npu ucnoAb-
3oeaHuu Memooa aHaAu3a nu~eoe. 
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113 puc. 1 BH.IJ.HO /npoue.D.YPhl 1 ,2,3/, 'ITO BBO.IJ. HCXO.IJ.HOH 
HHciJOpMaUHH 0 cneKTpe MO~eT npOH3BO,lJ,HTbCJI B pa3HOM 
Ofi'beMe. B nepBOM CJiyqae BBO.IJ.HTCJI TOJibKO cneKTp, npH 
3TOM npe,lJ,nOJiaraeTC.JI aBTOMaTH'IeCKHH nOHCK nHKOB B 
cneKTpe, a 3aTeM pa36ueuue ua yqacTKH. Bo BTopoM cnyqae 
BBO,l],HTC.JI cneKTp H npe,D,BapHTeJibHa.JI HHciJOpMaUH.JI /npoue,D,y
pa 2.1/ .D.JIH pa36HeHH.JI cneKTpa ua yqacTKH. B TpeTLCM 
CJiy'lae BBO,l],HTCJI cneKTp no yqaCTKaM H ,D,aHHbie 0 rJiaBHbiX 
napaMeTpax nnKoB /npoue.D.ypa 3.1/ . 

Bo acex Tpex cnyqaJIX BBO.IJ.HTC.JI Kanu6poaoquaH uuclJop
MaUHH /npoue,D,ypa 4/. He 3aBHCHMO OT cnocofia BBO,D,a BBe
,l],eHHaJI HHciJOpMaUHJI ,l],OJI~Ha fiLITb onpe,D,eJieHHbiM ofipa30M 
npeo6pa3oBaHa u npe.IJ.CTaBJIHTL co6oB: pe3yJILTaT pa36ue
HHH COeKTpa Ha yqaCTKH /5/ ,l],JIJI TOrO, 'IT06hl npHCTynHTb 
K COCTaBJieHHIO ypaBHeHHH H K onpe,D,eJieHHIO Ha"'aJibHbiX 
npu6JIH)KeHuii /npoue.IJ.ypa 6/, a 3a TeM u K npoue.IJ.ype 
onpe,D,enenuH napaMeTpoa /7/. Onpe,D,enenuhle npu Bhlnon
HeHHH /7 I 3Ha"'eHH}I rnaBHLIX napaMeTpoa HaKan
nuaaiOTC}I u copTupyroTcH /npoue.IJ.ypa 8/. HoMepoM 9 
OfiOJHa"'eHhl npoue,D,yphl KaJIHfipOBOK H Bhl"'HCJieHH}I xapaK
TepHCTHK raMMa- cneKTpa, 3aaepwaiOI.QHe o6pa6oTKY. 

Ha puc. 1 .D.BOHHhlMH cTpenKaMH yKa3LIBaeTC}I o6I.QaH 
nocJie,D,OBa TeJILHOCTb BhlnOJIHeHHJI OT ,D,eJibHhlX npoue.IJ.yp Me
TO,D,a aHaJIH3a nHKOB. TOHKHMH CTpeJIKaMH o603Ha"'eH UHKJI 
npoue.D.YP 5,6, 7 ,8, 3aKaH"'HBaiO~HiicH nocne o6pa6oTKH acex 

y"'aCTKOB ClleKTpa. 

Puc. 1 HBJI}IeTC}I o6I.Qeii cxeMon MAil, KOTopa}l no3ao
JIHeT Bhl.IJ.eJIHTL ace npoue.IJ.yphl, Tpe6yiO~He u ,D,onycKaiO~e 
pa3JIH"'Hhle peaJIH3aUHH. O"'eBH.IJ.HO, 'ITO no-pa3HOMY MoryT 
ocyi.QeCTBJIJITbC}I TaKHe npoue.D.yphl, KaK BBO,D, HHclJopMaUHH 
B naMJITb 3BM /KOJIH"'eCTBO BBO,D,HMOH HHciJOpMaUHH H COOT
HOWeHHe OCHOBHOH H npe,l],BapHTeJILHOH HHciJOpMaUHH MO~eT 
fihlTL pa3JIH"'Ho/; pa36ueuue ua yqacTKH u onpe.IJ.eneuue 
Ha"'aJILHhlX npu6nu~euuii .D.JIH rnaBHhlX napaMeTpoa; Bhlfiop 
ucnoJIL3yeMLIX MO,D,eneii u anropHTMa onpe,D,eJieHHJI napa
MeTpoa /B 3aBHCHMOCTH OT nocJie,lJ,HHX .D.BYX nyHKTOB co
CTaBJI}IIOTCJI ypaBHeHH.JI H 3a,D,aiDTC.JI Ha'laJibHhle npufiJIH~e

HHJI/. 

7 



3. CmpyKmypa cucmeMbr npozpaMM 

H3 o6cy~~eHBH oco6eHHOCTe8 MeTo~a aHanB3a nBKOB 
cne~yeT, qTo KOHKpeTHaH nporpaMMa / co~ep~amaH ciiBKCB
poBaHHLie anropBTMLI ~nH qacTHLIX 3a~aq MeTo~a/ no 
CBOeB CTPYKType npe~cTaBnHeT co6o8 o6myro opraHB3YIOlllYIO 
nporpaMMY, KOTopaH nocne~oaa TenhHo o6pamaeTCH K ciiBK
CBpoaaHHLIM anropBTMaM, peanB3YIOlllBM qacTHhle 3a~aqH 
BBO~a,, pa36BeHBH Ha yqacTKB, COCTaBneHBH ypaBHeHBB, 
COOTBeTCTBYIOU{BX KOHKpeTHOB MO~enB; onpe~eneHBH napa
MeTpOB, COpTHpOBKB pe3yllhTaTOB, BOCCTaHOBneHHH Ka
nB6pOBOqHhJX 3aBBCHMOCTeB, BhJqHcneHBH xapaKTepBCTBK 
raMMa- cneKTpa. 

IIepexo~ K ~pyrOB KOHKpeTHOB nporpaMMe CBO~BTCH 
K 3aMeHe Ha6opa ciiBKCBpOBaHHhiX anropBTMOB ~pyrBM Ha-
6opOM. 

Ha3HaqeHBe cBcTeMhl nporpaMM SIMP - o6ecneqBTh 
B03MO~HOCTh TaKBX nepeXO~OB no Tpe6oBaHBIO nonh30-
BaTenH B 3aBBCBMOCTB OT xapaKTepa KOHKpeTHOB cneKT
poMeTpBqecKOB BHcilopMaUHB. TaKBM o6pa30M, B CBCTeMy 
BKnJOqeHhl pa3Hhle ciiBKCBpOBaHHLie anropBTMhl ~nH pellieHBH 
o~BHaKOBhiX 3a~aq. CoaoKynHOCTh TaKBx anropHTMOB Ha-
3hiBaeTcH 6nOKOM. <I>BKCBpOBaHHhiB anropBTM MO~eT pea
llB30BaThCH B HeCKOnhKBX no~nporpaMMax. Cpe~B HHX 
BLI~enxeTcH ronoaHaH no~nporpaMMa, KoTopax opraHB3y
eT Bhl30B OCTanhHhiX. ~CHO, qTo KOnBqeCTBO 3lleMeHTOB 
6noKa COOTBeTCTByeT KOnBqeCTBY ronOBHhiX no~nporpaMM. 

CBcTeMa SIMP cocTOBT B3 nHTB 6noKoB. IIepBhiB 6noK 
co~ep~BT no~nporpaMMLI onpe~eneHBH napaMeTpoa. BTo
poB - no~nporpaMMLI COCTaBneHBH ypaBHeHBB COOTBeT
CTBeHHO KOHKpeTHLIM MO~enHM. K TpeTheMy 6noKy OTHO
CHTCH opraHB3YIOU{Be no~nporpaMMhl. BB~Y TOrO, qTo 
no~nporpaMMhl BBO~a MOryT paCCMaTpBBaThCH HHOr~a KaK 
opraHB3YIOU{Be, OHB BKnJOqeHhl B TpeTBB 6nOK. K TpeTheMy 
6noKy OTHeCeHhl TaK~e no~nporpaMMhl BOCCTaHOBlleHHH 
KanB6pOBOqHhJX 3aBHCHMOCTeB B BhJqHcneHBH xapaKTepHCTHK 
raMMa-cneKTpa, COpTBpOBOK B Bhl~aqB pe3ynhTaTOB Ha 
AU:IIY. 3To BCKnJOqeHHe B3 o6mero npBHUHna cllopMBpoBaHHH 
6noKoB o6~HCHHeTcH TeM, qTo ace 3TH npoue~yphl onepH
PYIOT CO BCeB BCXO~HOB, npoMe~yTOqHoB BnB KOHeqHoB 
BH$opMauBe8 o cneKTpe. 
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IIepBbie TpH 6noKa CBCTeMhl HBllHIOTCH OCHOBHhiMH . .[l;nH 
peanH3aUBH KOHKpeTHOB nporpaMMhl MAli Hcnonh3o~aHa 
B03MO~HOCTh anropHTMHqecKoro H3hiKa <I>OPTPAH. 
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yKa3waaTh B KaqecTBe dJopManhHoro napaMeTpa no~npo
rpaMMhi HMH Bhi3LIBaeMoB no~nporpaMMLI. KoHKpeTHaH npo
rpaMMa MAli KOMnoHyeTcH o6pameuHeM K ueKoTopo8 
rOJIOBHOB no~_nporpaMMe TpeThero 6JIOKa C dJaKTHqecKHMH 
napaMeTpaMH - HMeHaMH KOHKpeTHLIX Tpe6yeMhiX no~npo
rpaMM, Bhl3hiBaeMhiX e10. Bee OCHOBHhle nporpaMMhl, Bhl-
3hiBaiOIUHe ronoBHhre no~nporpaMMhl TpeThero 6noKa, o6~e
~HHeHhl B qeTaepThiB 6noK CHCTeMhi, 6noK "rnanoK". Ponh 
OCHOBHOB nporpaMMhl MO~eT CBO~HThCH K npOCTOMY Bhi30BY 
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~~~~ ~rcneKif #liti;:::J:Iu u Kanul!f?05_tca no l 
0 !/IIOC'TIC 

'II I 
ll~7:HUUC .3Hep2UIIf'f U SIMP3 

. I l<anudpo4jca no l 
l;nnpOKCUNQt4UR1 

1 3(/J<peKmtJOHOCmfll'f 
rprozoHanbm/IIU 
f2 011/JHOMQIIU 

WJ/"aril r 3Hepeerul/eCK, 
KTPRC' 

l(anuopo!Ka 
i!. r:r:: Pi 

Oopaoomw ~~;rJOC1 OiJH020 !JliOCmKa 
r'!?.nll >11/UC ,rtPJn 

1 llgmOHif7y OnpeoetTeHue napal'ferpoS Bxoa 5fl.i 

l'foiJelfu !fiiOCml(a (FED) 

Puc. 2. E/loK- cxeMa cucmeMbl npozpaMM SIMP. 
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' 

1 

' 
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,. Puc. 3. OpzaHu3afiUJI ebJ3oea pa3HbJX KoM6UHUfiUU KOHK
~ pemHbJX noonpozpa;w;w cucmeMbJ SIMP. 

TpeTLero 6JIOKa JIH60 K :HOB )l(e onepal{HH C DOCJIC,IJ,YIOUUIM 

aHaJIHJOM ,IJ,aHHLJX 0 xapaKTepHCTHKaX Y -cneKTpa. IlOCKOJIL

KY npH o6pa6oTKe raMMa-cneKTpoa BOJHHKaeT px.IJ. Ja,IJ,aq 

DO DO,IJ,rOTOBKe npe,!J,BapHTeJILHOH HH~OpMal{HH /HanpHMep, 

BOCCTaHOBJieHHe HeKOTOpOH KaJIH6poaoqHOH JaBHCHMOCTH/, 

B CHCTeMy BKJIIOqeH Ha6op COOTBeTCTBYIOII.{HX nporpaMM, 

npe,IJ,HaJHaqeHHLJX ,IJ,JIR perneHH.H 3THX Ja,IJ,aq. 0HH COCTaBJIR

IOT 6JIOK CODYTCTBYIOII.{HX nporpaMM. 

linoK- cxeMa CHCTeMLZ nporpaMM SIMP npe.IJ.CTaBJieHa 

Ha puc. 2. IlpHMepbl Bbi30Ba KOHKpeTHOH nporpaMMLJ MeTO,IJ,a 

aHaJIHJa DHKOB DOKaJaHLJ Ha pUC. 3. IlOJJ.DporpaMMLI, yqacT

BYIOll.lHe B 3TH X KOHKpeTHLIX nporpaMMaX, ODHCaHbl B CJie

.AYIOll.leM naparpa~e. OpraHHJauux BLIJoaa KOHKpeTHLIX npo

rpaMM ocymecTBJIReTcx no npHHUHDY cqHTLJBaHH11 c MJI 

JIHqHoii 6u6nHoTeKH cucTeMLI SIMP. 

4. Bo3MOJKHocmu cucmeMbJ npozpa;w;w 
6 HUCITIOJ114ee epeMJI 

B 6noKe 1 .IJ.JI11 onpe.IJ.eneHH11 napaMeTpoa HeJIHHeiiHoii 

MO,IJ,eJIH 3KCnepHMeHTaJILHLIX ,IJ,aHHLIX HCDOJIL3YIQTC11 ,IJ,Ba 

anropHTMa: JleaeH6epra- MapKap.IJ.Ta H "MHHHMaJILHLJX no

npaaoK". Ilo,!J,p06Hoe ODHCaHHe 3THX aJirOpHTMOB ,IJ,aHO B 

pa6oTax 113 •141. AnropHTM JleaeH6epra-MapKap.IJ.Ta npe.IJ.

HaJHaqeH ,IJ,JIJI 6LJCTpOH o6pa60TKH JHaqHTeJihHOH qaCTH 

HH~opMal{HH. AnropHTM "MHHHMaJILHLIX nonpaaoK" - .IJ.JI.H 

o6pa60TKH OC060 CJIO)I(HbJX yqacTKOB CDeKTpa, DpHMeHeHHe 

K KOTOPLIM nepaoro anropHTMa He ,IJ,aeT Y.IJ.OBJieTBopuTeJIL

HbiX peJyJILTaTOB. 

Ilpe,!J,CTaBJIHHe 0 JaTpaTaX BpeMeHH Ha DHK ,IJ,aeT CJie

.IJ.YIOII.{aJI ma6AUfla /.IJ.JIJI 3BM 63CM-6/. 

11 



Ta6/luija 1 

N!!N!! KoJIB'IeCTBO nHKOB 
nln B cneKTpe 

1 30 
2 60 
3 150 
4 200 

BpeMJI o6pa6oTKH nHKa 
Ia ceKyu,naxl 

0,2 
0,83 
1,2 
1,5 

BTopoii 6noK co,nep)I(HT 'leTblpe sapHaHTa napaMeTpH3a
l(HH. Mo,neJILIO DHKa so scex sapHanTax JIBJIHeTCH rayccHau: 

-1/2(~) 2 

G ( x) =a e a I 11 

r,ne a - aMDJIHTy,na llHKa, X - HOMep KaHaJia, p - ll03Hl(HH 
llHKa, a C~~a C llOJIYlliBpHHOH llHKa p COOTHOllleHHeM 

p=a y'8Cn2. 
AMnJIHTy,na npe,ncTaBJIHeTcH Bhlpa)l(eHHeM 

a = _J;:_ 
VI; a 

r,ne C - nnoma,nL nHKa. Mo,neJILIO <}loua BO Bcex BapHauTax 
JIBJIHeTCH nonHHOM oT X. 

BapHaHThl napaMeTpH3al(HH OTJIH'IaiOTCH Me)l(_ny co6oii 
onpe,nenHeMLIMH napaMeTpaMH Mo,nenH nHKa, KaK noKa3auo 
B ma6/l. 2. 

Ta6/1Uija 2 

N!! BapHaHTa 
MO,neJIH 
yqacTKa 

1 
2 
3 
4 

12 

c 

+ 
+ 

p 
-
+ 
+ 
+ 
+ 

Onpe,nenHeMLie napaMeTphl 

a 

+ 
<}JHKCHp. 

+ 
<}JHKCHp. 

a 

+ 
+ 

B Ta6JIBI.(e 3HaKOM "+" OTMe'leHbl Te BeJIB'IHHbl, KOTOpble 
RBJIJIIOTCJI onpe,nenJieMbiMB napaMeTpaMB ,nn.11 ,nauuoro sa
pHaHTa napaMeTpH3al(BB, Heo6xo,nHMo OTMeTHTL, 'ITO rnas

Hble napaMeTpbl C, p lnH6o a, p I onpe,neJIJIIOTCJI ,nn.11 Ka)l(
.noro nHKa ua yqacTKe, napaMeTp a - ,nn.11 scero yqacTKa 
B nepBOM H TpeTLeM BapBaHTaX, aBO BTOpOM B 'leTBepTOM 
OH <}JHKCBpOBaH. 

Ha puc. 4 noKa3aHbl B03MO)I(Hble peaJIH3al(BB BToporo 
6JIOKa C y'leTOM 'leTblpex BapHaHTOB MO,neJIH y'laCTKa B ,nByX 
anropHTMOB ,nn.11 onpe,neneHHJI napaMeTpos. 

1 napOMeTpbl 
MQA.eAiot; p,c,6, c:f.>OH 

AA rop~TM A- M 

napaMeTpbl sv 
MOAe/\1.4: p.c.tS. cpoH 

AArop~TM .. M n .. 

'\ 

napaMeTpl.t 
MQA.e/\H: O,p,6, <lJOH 

AAropiATM A-M 

3 

napaMeTpbl 
MOAeAIA: C,p, cpoH 

AMop11TM A-M 

2 

I I 

napOMeTpbr 61/ ~ napOMeT~bl 4l 
MO,Aei\M: a,p,15, c:f.>oH 

AArop~TM .. M n" 
MOAe/\1.4: p, a,cpoH 

AAropMTM A- M 

Puc. 4. Bo3MOJKHble pea/IU3aijuu emopozo 6/loKa c y-temoM 
-tem&rpex eapuaHmoe napaMempu3aijuu u oeyx a/lzopumMoe 
O/IR onpeoe/leHUJf napaMempoe. 
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no~ HOMepaMH 5 H 6 npHBe~eHbl KOMfiHHaQHH COOTBeT· 
CTBeHHO nepBOrO H TpeTLero BapHaHTOB napaMeTpH3aQHH 
C HCnOJib30BaHHeM aJirOpHTMa "MHHHMaJibHbiX norrpaBOK" .. 

K TpeTbeMy 6JIOKY OTHOCHTCH opraHH3)'10IQHe no~rrpo • 
rpaMMbl /rOJIOBHbie/ H no~nporpaMMbl HeKOTOpbiX KOHK· 
peTHbiX aJirOpHTMOB. 

OpraHH3YIOIQHe no~nporpaMMbi ~eJIHTCH Ha ~Be rpynnhl: 
rro~nporpaMMbi o6pa60TKH cneKTpa no yqacTKaM; no~npo
rpaMMLI, ocyiQeCTBJIHIOIQHe o6pa6oTKY Bcero cneKTpa. 

B no~nporpaMMax nepBOH rpynnLI npoMe)KyTol.fHaH HH
$opMaQHH He HaKanJIHBaeTCH, a Henocpe~CTBeHHO BbiBO~HTCH 
Ha AU.nY. KpoMe BBo~a, 3TH no~nporpaMMhl ocyiQeCTBJIHIOT 
CTaH~apTH3aQHIO HH$OpMaQHH H Bbl30B rOJIOBHhlX no~npo· 
rpaMM BTOporo 6JIOKa. Bbi~eJieHHe 3TOH npoQe~yphl B OT • 
~eJibHYIO IIO~nporpaMMY II03BOJIHeT BBO~HTb HH$OpMaQHIO 
OT pa3HbiX HOCHTeJieH. 

HanpHMep, ~JIH o6ecne4eHHH o6pa6oTKH HH<i>opMa~~H, 
nepe~aaaeMOH no JIHHHH CBH3H "MHHCK·2"- E3CM-6 1 ·'1 , 
COCTaBJieHa IIO~nporpaMMa C HMeHeM S 1 · 0Ha BBO~HT 
HH$opMaQHIO, pa36HeHHe KOTopoii Ha yqacTKH H 3a~aHHe 
Ha\.faJibHblX npH6JIH)KeHHH ~JIH ee ''6pa60TKH npOBO~HTCH 

craH~apTHbiM o6pa3oM npu noMOIQH OCK B H3MepurenMIO· 
Bbi4HCJIHTeJILHOM QeHTpe Or~ena H~epHOH crreKTpocKoiiHH 
H pa~HOXHMHH JUin OH.RH. Ha 6a3e 3BM "MHHCK -2". npuMep 
COCTaBJieHHH KOHKpeTHOH KOM6HHaQHH C HCllOJib30BaHHeM 
S 1 noKa3aH Ha 6noK- cxeMe puc. 3a. OcHOBHaH nporpaM
Ma·wanKa SIMP 1 QHKJIH'IeCKH Bhi3biBaeT opraHH3YIOIQYIO 
no~nporpaMMY TpeTLero 6JIOKa S 1 , KOTOpaH ,B CBOIO 04e • 
pe~L, BLI3biBaeT ronoBHYIO no~nporpaMMY BToporo 6noKa 

C HMeHeM ~MPAN, COOTBeTCTBYIOIQYIO rrepBOMY BapuaHTY 
napaMeTpH3aQHH, napaMeTphl KOTOpOH orrpe~eJIHIOTCH Me· 
ro~oM JieaeH6epra- MapKap~Ta.B 3TOM cnyqae rpeTHH 6noK 
npe~cTaBJieH TOJibKO opraHH3YIOIQeH no~nporpaMMOH S 1 

OpraHH3YIOIQeH rro~nporpaMMOH BTopoH rpynrrLI HB· 

JIHeTcH S3. Cnoco6 BBO~a HH$opMauuu npu ee 8cnoJIL30· 
BaHHH He <PuKcupoaaH. Ero Moryr ocyiQeCTBJIHTb KaK opra
HH3YIOIQHe no~nporpaMMLI nepBoil rpynnhl, TaK H no~

nporpaMMbi, BBO~HIQHe CIIeKTp QeJIHKOM. 

npuMep KOHKpeTHOH rrporpaMMbl C yqacTHeM S 3 no· 
Ka3aH Ha puc. 36. TaKaH KOM6uuaQHH npe~Ha3uaqaeTCJI ~JIH 

14 

o6pa6oTKH cneKTpOB, nepe~aBaeMblX DO JIHHHH CBJI3H 3BM 
"MHHCI<· 2" • li3CM ·6 B CTaH~apTHOM BH~e, ODHCaHHOM 
BLIWe npu paccMoTpeHHH npuMepa ua puc. 3a. Ilpu BLI3oae 
S3 nporpaMMoil-wani<oil SIMP 3 a I<al.feCTBe $ai<TH'IecKux 
napaMeTpoB S3 nepel.fHCJIJIIOTCH cne~yiOIQHe HMeua no~
nporpaMM: S 1 , SIMP AN , EREAD, PACI , IREAD u INCA 
B S 3 npe)K~e Bcero npoH3BO~HTCH pacnpe~eneuue naMJITH 
H opraHH3aQHH MaCCHBOB, 3aTeM • QHI<JIH\.feCKaJI o6pa60TI<a 
yqaCTI<OB CneKTpa /aHaJIOrH\.fHO CJiy\.faiO, noi<a3aHHOMY Ha 
puc. 3aj, pe3yJILTaTbl KOTOpOH COpTHpyiOTCJI H Hai<aDJIHBa· 
IOTCH. no OI<OH\.faHHH o6pa60TI<H BCeX yl.faCTKOB cnei<Tpa 
no~nporpaMMOH EREAD B 3BM BBO~HTCJI uu$opMaQHH 
o KaJiu6poBKe no 3HeprHHM. B npoue~ype I<aJiu6poBKH no 
3HeprHJIM npe~yCMOTpeHbl ~Be B03MO)KHOCTH: KaJIH6pOBI<a 
no BHeWHHM H BHyTpeHHHM ~aHHLIM. B nepaoM cnyl.fae 
BCe KaJIH6pOBO\.fHble ~aHHble BBO~JITCH H3BHe, BO BTOpOM• 
II03HQHH KaJIH6pOBO\.fHblX nHI<OB Bbi6HpaiOTCJI C llOMOIQbiO 
rro~nporpaMMLI PIDENT H3 pe3yJILTaToB o6pa6oTKH TeKy· 
IQero crreKTpa. B o6oux cnyqaJix KaJiu6poBO\.fHaJI 3aaucu
MOCTL CTPOHTCJI B no~nporpaMMe PACI. 3aTeM no~npo
rpaMMa IREAD BBO~HT ~aHHhle o Kanu6poBI<e no :J<l><i>eKTHB· 
HOCT.HM, KoTopaH npoH3BO~HTCJI B no~nporpaMMe INCA . 
Pe3yJILTaTLI o6pa6oTKH BLI~aiOTCJI ua Al.UIY B au~e cBo~uo:H 
Ta6JIHQLI, H ynpaaJieHue nepe~aeTCH wanKe SIMP 3 ~JIJI 
o6pa6oTKH cne~yiOIQero cneKTpa. Pa3Hble BapuaHTLI no~o6-
HLIX KOHKpeTHblX KOMfiHHaQHH B COOTBeTCTBHH C )KeJiaeMbiM 
cnOCOfiOM BBO~a, pa3MeTKH H o6pa60TKH yl.faGTI<OB, BBO~a 
HH$OpMaQHH ~JIJI KaJIH6pOBOK MO)KHO DOJIY4HTb, HCnOJib3YH 
OllHCaHHble Bblille 3JieMeHTbl CHCTeMbl. 

K 6JIOKY WanOI< OTHOCJITCH OCHOBHbie nporpaMMbl THna 
SIMP 1 , SIMP 3 , a TaK)Ke CJIO)I{Hble nporpaMMLI, HHTep

npeTHpyiOIQHe pe3yJILTaTbl o6pa60TKH cepHH cnei<TpOB. npu· 
MepoM CJIO)KHLIX rrporpaMM .IIBJIJIIOTCJI nporpaMMa SIMPEC 
KoTopaJI o6pa6aTLIBaeT cepu10 cnei<Tpoa /~o 14/ c nocne
~YIOIQHM Onpe~eJieHHeM nepHO~OB DOJiypacna~a H30TOIIOB 
pa~uoai<THBHoro HCTO'IHHKa, H nporpaMMa SIMPAC ~JIJI 

onpe~eJieHHJI ai<THBHOCTeH H30TODOB. 
K 6JIOKY conyTCTBYIOIQHX nporpaMM Mbl OTHOCHM no~

nporpaMMbl CHCTeMbl, KOTOpble Henocpe~CTBeHHO He BI<JIIO· 
\.faiOTCJI B I<OHKpeTHble I<OMfiHHaQHH o6pa60TI<H CDei<TpOB. 
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B 3TOM 6noKe B ~aHHbiH MOMeHT HMeiOTCB nporpaMMbl 

~ns 3HepreTH'IecKoB: Kanu6poBKH y:>Ke o6pa6oTaHHbiX cneKT

poB; nporpaMMbl ~ng nocTpOeHHB 3aBHCHMOCTH 3cWJeKTHB

HOCTH ~eTeKTOpa OT 3HeprHH perHCTpHpyeMOrO raMMa

H3ny'leHHB no ~aHHbiM, nony'leHHbiM H3 O~HOrO HnH pa3HbiX 

HCTO'IHHKOB, a TaK:>Ke nporpaMMbl ~ng annpOKCHMaD;HH ~aH

HbiX OpToroHanbHbiMH nonHHOMaMH. 

5. IlepcneKmuebr oaAbHeuwezo pa3eumuJf cucmeMbr 

IlpHBe~eHHble cBe~eHHB o Ha6ope npoue,~yp H CTPYKTY

pe cHcTeMbl SIMP ~aiOT npe~cTaBneHHe o B03MO:>KHOCTBX 

ee HCnOnb30BaHHB ~ng o6pa60TKH raMMa-cneKTpOB, a TaK:>Ke 

o nepcneKTHBax ee pa3BHTHB B ~anbHeiimeM. IlepcneKTHBbl 

pa3BHTHB CHCTeMbl nporpaMM npe~e BCero CBB3aHbl C 

B03MO:>KHOCTbiO HCnOnb30BaHHB HOBbiX anropHTMOB Ha pa3-

HbiX 3Tanax MeTo~a aHanu3a nHKOB. ~o6aBneHHe KaKoro

nu6o HOBOrO BapHaHTa B O~HH H3 OCHOBHbiX 6nOKOB CHCTeMbl 

npHBO~HT K nOBBneHHIO HOBOrO Ha6opa KOHKpeTHbiX KOM6H

Ha:UHH no~nporpaMM. 
Bo3MO:>KHbiMH HanpaBneHHBMH pa3BHTHB cucTeMbl npo-

rpaMM BBnBIOTCB: 
- opraHH3aD;HB HOBbiX cnoco60B BBO~a B COOTBeTCTBHH 

C HOBbiM THnOM HaKOnHTeneH HH<i>OpMaD;HH; 

- COCTaBneHHe HOBbiX o6pa6aTbiBaiOIUHX no~nporpaMM 

TpeTbero 6noKa; 
- ~o6aBneHHe HOBbiX BapHaHTOB BToporo 6noKa c 6onee 

cno:>KHbiMH MO~enBMH yqaCTKOB H HOBbiMH MeTO~aMH ~ng 

onpe~eneHHB napaMeTpoB. 

3aKA10'1eHue 

CucTeMa nporpaMM SIMP ucnonb30Banacb ~ns o6pa-

6oTKH HH<i>opMa:UHH, nonyqaeMOH B OT~ene s~ep,n:oB: cneKTpo

CKOnHH H pa~HOXHMHH npH HCCne~OBaHHBX no nporpaMMe 

.HCHAIIII / 16/, 'ITO n03BOnHnO 3Ha'IHTenbHO yny'llllHTb CBe

~eHHB 0 pacna~e pg~a H30TOnOB, CM. /
17

/ H ~p.j. C no-

16 

MOID;biO nporpaMM 3TOH CHCTeMbl nony'leHbl Ba:>KHble CBe

~eHHB 06 06pa30BaHHH BbiCOKOCnHHOBbiX B036y:>K~eHHbiX 
COCTOBHHH npH 3aXBaTe OTpHD;aTenbHbiX nHOHOB B~paMH 

TB:>KenbiX 3neMeHTOB 
118

•
19

/ H ~p. IlporgaMMbl HCnOnb3y

IOTCB H npu pemeHHH npHKna~HbiX 3a~aq 12 1 

K HaCTOBI.UeMy BpeMeHH 'IHcno cneKTpoB, o6pa6oTaHHblx 

nporpaMMaMH CHCTeMbl SIMP, oKono 1500. 3To cocTaB

nseT nops~Ka 100 000 HenHHeHHbiX 3a~aq HHTepnpeTa:UHH 

3KcnepHMeHTanbHbiX ~aHHbiX. He6naronony'IHbiH ucxo~ o6-

pa6oTKH Ha6n10~ancs TonbKO B cnyqae owu6o'IHoB: npe~Ba
PHTenbHOH HH<i>opMa:UHH. 
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