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BBE;L{EHL'IE 

HaCTOH!l{l1ll TO.U CO,D;Bpll:.HT OIIllCaHHB rrporpa:MM 6IH)Jll10T8Kll CI1CTBMbi 

oc>paooTKll crreKTpon ( coc, ESCM-6) /I s2/, a;n;arrTMponrumhiX ;n,na 8BM 
EC-1060. 

B npoqecce a;n;anTa.Wli 11cxo;n,HIDC nporpaJJu (narrncaHHbiX Ha H3b1Ke 

!»opTpaH-;L{yona ,r.r;JIH ESCM-6) na EC-I060 owni nnecenbl MHorolilWJieHHble 

l1CIIpaBJIBH11fl, TIOBbllllalOI!l,¥18 EX RaliBCTBO lt1 CORpamaiOI!l,!tle BpeMH CllBTa. 

BBH;n,y OTCYTC5:'K1fl B uacTof.nLee npemi na EC-I060 cHcTeMbi, aJiaJiornqnott 

COC, Bee nporpaMMbl rrepene.n;enbl Ha anTOHDMHhl~i pe:rtMM paooTbl. IIosToMy 

B KatiBCTBB rrapaJJBTpOB rrpcrpal.lM sa;n;aiOTCfl Henocpe,Zl;CTBeHHO :VIMBHa Mac

Cl1BOB l1 l1X pasiJepnOCTH, 8 He HMOHa Q)a}iJIOB, B KOTOpLIX 3aii11CbiDaJillC:O 

npe.n;naplt1TBJI:&Ho sTH .uaccLn:bl (RaK sTo oprrumsonano B CDC). 
llocne Taro, :\aR na EC-1060 6y,Zl;eT C03.IlaH aHanor cHcTeMbi COC, nee 

nporpaMM.hi 6H6Jl:WTeKll dyiJST BKJIIOlleHbl B STY Ck1CTB1lY. 

B dvlOJI110TeKy BI\JIIOllBHbl HOBble rrporpaMMbl, OTCYTCTBYIOII\118 B aHaJIOrHll

ROiti 6116Jil10TeKe na ESClJ-6, a I1MeHno: 

a) ACTIV - nporpaMMa o6pa6oTKitl K -crreKTpOB ;n,n.a qeneu aKTlilBa-

~OHHoro aHaJIJtlsa; 

6) DOMUS - rrporpaMMa 0Gpa60T1tn ,Z!;BYMBpHbiX CIIBKTpOBi 

B) MNCARL - nporpaMMa MO;ll,BJllipOBaHUfl CBl!BH~lfii TpaHCaKTltlHlilBBbiX fl,D;Bp 

B odJiaCTH nepaspememmx: pesonaHco:s. 

ilporprun.m BBO;n,a ,Z!;aHHll B CBOOO,IlHOM tlJOpMaTe (UREAD) 6biJia nepe-

padOTaHa H Ran;;caHa Ha H3JIKe acceMonepa SBI~l EC-1060, a BMBCTO rrpo-

rpaMMbl M!1HHMll3aqJtH1 ltB8.,1U)ar.VlliHOrD ~YHKqllOHaJia (FUMILI) 

CH ee MO,Zl;Hg!-1,-lltaqmi llO;ll, UMB:IBM FUMILA. 

r. ABpaMoB c.P. 11 .7\P· mum, EI-!0-80-345, ToM I, ;nyc>Ha, !980. 

2. EoraHll H. ll ;n,p. mum, :>r-I0-81-394, TOM n, JI.y6Ha, I98I. 
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mlCTEl.iA TIPOrPAMM ]lJlff OEPAEOTKLI ~ -CIIEKTPOB 

I. OopaooTKa o~Horo y~a~TKa '( -cnein~pa 

I. OBIUEE OIHiCA-H1E 

llporpruJM~ SIMPCO,SIFACO,SIFPCO,SIAFCO,SIAACO,SIPFCO npe~-

Ha3Ha~eHbi ~Jlfi oopaOOTI\11 O~HOI'O y~aCTKa }( -cneKTpa. 0H.L1 OTJIL1~alOT-

CH BapllaHTa.MH napaMeTpl13a~.L111 Mt)~eJm mnm. B03.MO>KHO .L1Cll011:030Bam1e 

tieTI:Ipex Bap}!a.HTOB rrapmmTpHsa~llU (OM. oom.ee OllUCaHHe /I/) •. 

TI. OBPA!UEHBE 

CALL SIMPCO{F) 

CALL SIFACO{F) 

CALL SIFPCO(F) 

CALL SIAFCO ( E") 

CALL S IAACO ( E") 

CALL SIPFCO{~) r~e· 

F - .L111H MaCCIIBa, B S1!eMeHTax KOTOporo HaxO~.L1TCH CJie;IzylOllJ.aH L'lHg}Op-

Ma~H: 

I sneMeHT - L - tUIC110 KaHaJIOl: Ha y~aCTKe (L ~ 300); 

2 S1le!ileHT - K - tlilCJIO U:VlKO:B Ha ytiaCTKe (K~15); 

3 SJieMeHT - ~ - CTenen:o nomiH mm ciJona: v ~ 3 np:vr IS mmax, 
~~ 5 np11 I4 mmax; 

4 sneMeHT - fo - Ho.Mep HatiaJI:oHoro KaHana no mtcnep:ru.mHTan:oHoil 

mKane; 

5 SJICM8HT - r 
6 SJieMeHT - PI 

7 S1!eMeHT - C1 

- rronHrur m11pmra mma B. ero ocHOBruum (np11 cpoHe); 

• • • 
(5t(2K-I)) SJie~eHT 

(5t2K) SJieMeHT . 

(5t2Kti) SJieMBHT 

(5t2KtL) SJieMeHT 

- PK 

- CK 

- Ha'tlaJI:OHbiB npH01111ZJ:eHl1.fl ;ztJIH ll03:Vl~Hfi Itl 

nnom.~en Bcex nMKOB • 

- s 1 }· -. co;rte)>Kmaoe 

·- s L 
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------------- ------------·-----------------·-- ·---1 

llporpaMLJa S1AEC cQOPM:vlpye L' 8JieMeHTbi MaCCHBa F , BBO~HT ~O-

IIOJIHH'l'8JlbHY!O ~iHcpOpl:JaLJ,l'llO C rrepgO .\apT, Bbl6I1paeT 1'13 MaCCHBa F1 HylK-
HblH yt~aCTOl\ cneKTpa. 

CALL S1AEC(FIF1)1 r~e 

F - MMH C!]OpMlllpOBaHHOrO MaCClfBa.l 
F1 - HMH Maccrma, co~epuamero :meKTp. 

)lOIIOJIHUTell:OHaH _llHtl/Op1!aLJ,l1:I Ha neptfloKapTax: 

I-II KapTa - L 1 K 1 V - B wopMa!L'I} 3I10; 

2-H KapTa - fo - B tl/Op1laTI3 F10.1; 

3:-H ICapTa - r - B qJOpLla~~e F1 0. 1 ; 

C 4 II/K ITO ( 4+2:\) - PICI ••• PKCK - B <lJOpMaTe 8F10.1 • 

J{JIH Kau;n;oro o:5pa6oTaHHoro ~·qacTRa cnei<Tpa Ha AUIIY Bill~aiOTCH 

CBe~eHviH OC5 HCXO;zJ;EUX ;zJ;aHHbiX, 0 Jle3yJibTaTax OC5pa60TI\li1, rpa<lJ:viR yqac!L'
Ka crreitTpa c pesy;::oTaTru.ni oopaC5oTRM. (CM. oe5mee orrilcaHHe /I/). 

2. OC5pa6oTRa ( -cneK~'POB 

I. OEir@E OII!!lCAH1lE 

llporpaMMH SD1PC3 I srPFc3 I s::FAC3 I srFPC3 I srAFC3 1 srAAc3 npe~Ha-

aHat~eHbi ~nH oopaooTRH t -cner:Tpa II OTJntt~aiOTCH cnocoC5oM oopa<5oTKH 
yqac!L'KOB '6 -cne:-\Tpa. COOTBeTC:TBHe M8't:.\',ZJ.Y Ha3BaHIIHM:vl nporpaMM 06-
paoOTKI'l yt~aCTKa CIIeRTpa H BCero CIIeKTpa CMOTp:vlTe B OOII{8M OIT:vlCaHHH/I/. 

n. OBPAUEHVlE 

CALL SIMPC3(F) 

CALL SIFAC3(F) 

CALL SIPFC3(F) 

CALL SIFPC3(F) 

CALL SIAFC3(F) 

CALL SIAAC3 (F) 1 r;ne 

F - HMH MaCC.WlBa cneKTpa. 
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-----------

ill. IlO~rOTOBKA 1lH,?OPi.IAUEU 

Kruit;ztaH :ns rrp orpaMM BB o;zt.i1T ~; rrep@mtapT ;ztOIIOJIHMTem,HyiO MHWDPMa

~11110 0 CJie;ztyiO[\ZX BeJll1tU1Hax: 

IG - '~niCJIO IIllKOB B CII8KTpe; 

IS2 - 'tll1CJ10 Y'tl8CTKOB B CIIeitTpe:, 

IW1 - HOMep RaHaJia B Ha'tlane CIIeRTpa; 

IW2 - HOMep RaHaJia ll ROHIJ;e CIIei:Tpa; 

W1 - illk-lpMHa miRa (lli1CJIO TO'tleK B mme) B KaHane IW1; 

W2 - illUpl.-lHa IIMl\8 B 1\8HaJie IW2 : 

(P(i), i = 1 ,IG ) •· CmlCOK II031'1n.Hti Ill'IKOB B CrreKTpe; 

( (AP(i,j), i = 1 ,rs2 >, j=1 ,2) •· cm1coK KaHaJIOB neDhlX Ill npa:Bm: 

rpaHMn y~aCTROD. 

9Ta 11H!lJOpManl-1H npoonnaeTCH na mp,:})mmpTax cne;nyroll(MM oopaaoM: 

l-H KapTa - 1 IG IS2 IW1 IW2 - B ({)OpMaTe 5110; 

2-R KapTa - lv1 W2 - B cJ!OpMaTe 2F10. 1; 

C 3-eil KapT!:I - (P (i), i=1, IG) - D ~Op)iaTe 8F10. 1; 

C (K+I) no (K+P) KapTy- ((AI·(i,j), i=1,IS2), j=1,2)-

B (popMaTe 8F10.1 

1{JIH IIOJIY'tl8Hldfi STOtt 11H@Op:Man11>1 peKOMeH;ztyeTCR 11CII0Jll)30BaT:D 

nporpaMMY EXPRES. 

IY. BHJJ. IIEllAT11 

Bo BpeMH o6pa60TKl1 cneKTpa Ha AUITY B~aeTCH RH~OpM~R no Ka~

;noMy o6pa6aTmaeMOlJY y~aCTKY cnei\Tpa. Ilo OKOH~aHIIlH o6pa60TID1 Bcex 

s~acTKo:a cneRTpa ne'tlaTaeTcH cno:n;liaH TaoJlllna c ;zJ;a.HlliD4B o Ka.Hanax, 

nJlOll(a;l{HX, IIDJIYill:vlplillax li COOT38TC rBYIOiliUlX 11M om:vJ6Ka:x • 

I. OBIUEE Om1CAHr·1E 

llporpaMMa EXPRES npe~asn~'tleHa ~ aBTOM~Eqecxoro noncKa 

IlllltOB, B:b1~11CJIB:eT lli1011ia;l{I1 no alJIDI.1TY;zJ;aM 3Tl1X IDutOB, Dp0l13BO,ZJ;MT aHep

I'eT11~8CRYIO KaJI:l6pOBRY • 

B nporpau~e MueeTcR xocBeHH)e orpa11111~eH:t1e na ~~o naa;n;eHHHX 

ID1K01J ~ 300. Cne::tTp11 1 co;nep~anne 6oJiee 300 IIMRo:s, ;D;OJDml:il o6pa6a-

~HBaT:DCH IIO qaCTHM. 
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···--·----·--"···----·----- -·- ~-------·-·-·· ----·-··---- --···- ·-·-·•-.-.- -- . -·-. --·-··--·--·-·--·-··-~---------·-· 

II. OEPA!:LEHI1E 

CALL ExPru:s <s>, r;ne 

s - MMfl MaccMBa, co;n;eps~ero CJieKTp. 

ill. IIO;IJ;rOTOBKA !AH ~OPUAU11It1 

I. Ypo::seH:b qyBCTB::TeJI:bHOCTM - lllicno 1 E BG 
(30 ~ BG 6. I20). ~opMaT 2r10. 

2. IIoalH~Hfl, sHepri:a .1.1 nonHafl illl1J1I1Ha nep::soro .1.1 nocne;nHero ITMKOB B 
cnei\Tpe - trucna P1 ,E1 ,s1 ,P2,E2,s2 • OopMaT 6F10.1 • 

IIporpm.ma BH;naeT Ha AUITY (lqepe;n;Hoti HOMep, nonoi!eHMe ( B KaHa
Jiax), sHepr111o (B Kev ) .1.1 nno~a;r.:b (B llMny;;ri:>cax) ;ZJ;Jifl ::scex. mmoB, 
Haw;n;eHHHX B cneKTpe. 

JUUEPATYPA 

I. ABpaMOB C.P. M .ItP• mm1-1·, EI-10-80-345, J{yc5Ha, I980. 
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O:SPABOTitA CTIEl{TPOB C rAYCCOBCKO~l <r?OPMO&i O:UL'll·IO't!H011 JIHmm 

AAanTaumo BLITIOJIH~ma: Pepmc: T .c. 

I. OBmEE OilHCAHl'l~ 

llporpaMMa KATOK /I/ ocymec·eBJIHeT OROHtiaTeJI.DHYIO o6pa6oTRY rpynnhi 

yllaCTROB CTieRTpa. KalK,I{biH ytiaCTO:\ o6pa6aTbiBaeTCfl HeaaBJdCJdMO OT OCTaJI.D

HblX. 
ilporpaMMa HaJC0,1(11T 3HaqeHHfl napaMeTpOB MaTeMaTJdtieCROH MO]teJil1 OT

,I{eJI.DHOrO ytiaCTI\8 cneitTpa, ROTOpHe OTiliiCLIBaiOT IdSMepeHHbiH CTieHTp HaldJiyq

mJdM 06paSOM B CMbiCJie Ham.<JeH.DUIVlX RBa,n;paTOB • 
ilporpaMLia pa6oTaeT TIO ROMlli)3HU110HliOMY anropk1TMY, BRJIIOqarorn.eMy: 

- MeT0,1( raycca-H.DIOTOHa; 
- MeTo,n; perynHplilsOBaHHoro L1Tepm~noHHoro npouecca c 

y6W3aiO!l\IdM peryJiflpL1SaTOpOM / 2/ .; . 
8RCTIOH6HUHaJI.DHO 

- MeTo,n; perynHpilsOBaHHoro L1TepaJ~l10HHoro npouecca c nocTOHHHbiM pery
~HpMsaTopoM 121. 

BH6op MeTo,n;a pemeHJdH npOJ/13BO,n;HTI:H aBTOMaTI1qecRL1 ,n;nH Rallt,1l;oro yqacTRa 
BXO,I{HOI'O TIOTOKa ,1(aHHblX Ha OCHOBE: ~1CJIBIIHhlX OC06eHHOCTei1.. 

Orpaun qeHI1H: 

truCJIO ytiaCTROB CllBitTpa 

"'WCJIO KaHaJIOB Ha yqaCTKe 
truCJIO ill1ROB Ha yqaCTRe 
CTeneH.D @OHOBOrO TIOJIWHOMa 

1~MM~999; 

i~ M~100; 

1 ~ K~19; 

-1 ~ L~ 5; 

o6mee lli1CJIO HBl-lSBeCTHhlX 3 ~ N ~ 40; 

o6ecneqeHMe nepeonpe.n;eneHHOCTH :H1 ~ L • 

IT. OBPAL\EHhlE 

CALL KATOK(FS,H,NN,KN,rc> , r.n;e 

FS - l1MH l!aCC11Ba CIIeKTpa, pa3MBpHOCTL1 N 
N - AJIMHa cneRTpa; 
NN - MaCCHB ,1(Jll1H 06pa6aThlBaeMbiX yqaCTICOB cneRTpa; 
KN - KOmlqeCT.BO ytiaCTICOBi 
IC - peJJt11M TiellaTH: 

lC=1 - neqaT.D MHH11MaJI.DHaHJ" 
. IC=2 - 6onee no.n;po6HaH /I • 
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ill. TIO;IJ;rOT0.3l{A 11H ~OPl.lAUZJ/1 

]tOIIOJIH11Te1I:bHaH 1'1H(i?OpMaWifl :3BO.TI;HTCH C nepwmtapT ~JIH I\ali\,TI;OrO 

yqacTKa cnei\Tpa no npeMH cqeTa :3 c;rre~yrome1i noc;rre~onaTem>HOCT11: 

NFC - HaqaJI:OH.blti KaHaJI yqacTim, 

M - ll11CJIO KaHai'IOB yqaCTKa, 

K ~rc;rro mmon na yqacTKe, 

L - CTeneH:O \IJOHOBOrO ITOJIHHOMa. 

x rpynn x1,y1,x2,y2 , r~e 

x1 - HOMep KaHaJia ncpnofl xapaHTepHoli TOtiK11, 

y1 - qJ..iCJIO :m.myJI:OCOB B KaHaJie x1 , 

x2 - HOMep KaHaJia BTOpoU xapm:TepHOti TOtiK11, 

y2 - q1JCJIO ll!~ITYJI:OCOB B KaHaJie x2 . 

Bee ;ztaHHLie npo6t1BaiOTCH n mil60M g)opMaTe qepes sanHTyro. 

IlOCJie;ztHetl .TI;OJI::llia 6biT:O sam'!TaH ( <:lJOTpl1 OITL1CaHI1e nporpa.MM.bl UREAD ) • 

IY. BMll IIE!IAT¥1 

IletiaTaiOTCH Ta6m1iUJI nos¥1Ul1Iti mmon, me ITJIO!l(a~e.t1:, sHatieHL1i1: 

KOSg)r~lU~lleiiTOB g)OHOBOrO ITOJI11HOMa 111 t1X Oill11UK11. 

JIHTEPATYPA 

I. BoraHll H. 11 ~. OVIHH, BI-IO-SI-394, JtyoHa, I98I. 

2. Gadjokov V. JINR, E10-12352, Dubna, 1979. 
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IIPOrPAMMA OEPABOTK!ti CJICirHbiX rAI;IMA-CTIEKTPOB 

I. OElljEE OTIHCAII11§ 

Ilporpa:MMa /I/ npe;n;HaaHalieHa ;IJ;Jlff oopa<5DTKM CJIO/irHbiX '( -Cll8KTpOB, 

MsMepHeMbiX Ge (Li) -;n;eTeKTOpaMM. Oco<5eHHOCT:&IO nporpmiiiMhi HBJIHeTCH 

:S03MOlKHOCT:& 0<5pa60TKM KaK CM.MM6Tpl1trnbiX, TaR H aCMMM8TpliltffibiX mmoB. 

rna:aHble STallbi oopa60TKH / 2/: OT;IJ;8Jl8Hlile .I{MCKpeTHbiX ( -J11,1HH~I OT 

cnnouiHoro pacnpel(e.:rem1a, onpel(enemle nonor.teHn.ti n nnoma;n;eti mmoB, 

1tam1opoima no ::meprn11 ( -m1Hl1ti c noMom:ciO Ha6opa aa;n;aHHbiX aHalieHMti 

SHeprMI:l, onpe;n;eneHHe k1HT8HCHBHOCTeti Jl1'1HI:lti C ITOMOIIl:&lO 3a;D;aHHOH ItpliiBOM 

ag)g)eKTHBHOCTl1 ,I(8T8KTOpa. 

A 

L 

IP 

IT. OEPAlUEmiE 

CALL sPEKTR,A,L,N,K,IP) , r;n;e 

- l1Mff MaCCHBa Cll6KTpa, pa3I~6.}HQCTl1 L; 

- ;n;JIHHa cneKTpa; 

_ HOMepa KaHaJIOB Haqa.JI:&HOro :1 KOH6liHOrO 

yqacTKa cneKTpa; 

- pe/irHM ne liaTn: 

IP=1 - ll6liaTaiOTCff npOMBIKY~~Otrnble peayJI:&TaTbi B BVI;n;e Ta6JU1IJ;, 

IP=O - npOMBIKYTO'lHbie peay;I:&TaTbl He neliaTaiOTCff. 

m. rronroTOBKA 11 aooPr.lAr.um 

J{OTIOJIH11T8Jl:&Haff HHlfJOpMa~.ltlff no;n;rOTaBl.IHBaeTCff Ha nep@OKapTax :S 

cne~IOmeM nopa;n;Ke: 

I nepg)oKapTa - Tltlll g)yHKW'IH ( g)opJ:JaT I2) : 

0 - Cl1MM8Tp!tl'lHhiti, 

I - acnMMeTp1.1liHLiti. 

2 nep@OKapTa- F,OUT,EFFEC,KA,E,ZP,NE ( g)opMaT n s ) , r;n;e 

J!' - Ml1Hl1MaJI:&H~.ff lillipJ..JHa yliaCTKa (2~ F ~ 100); 

OUT - 8CJII:l 0, TC1 npoMel~tYTDtffiOH I18liaTlll He 6y',I(eT, 

ecJIH 1, TC, 6y;n;eT .npoMe:rtyTOliHaH neqaT:c; 
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EFFEC - 8CJHi u, TO lC8Jl.VlOp0Bl\a npOL13BO;ll;11.TCff nO 

S<lJcJ?eKTl1BnOC~~I1, 

- eCJUl 1 , TO l:aJU10pOBKa He npOl13BO;zJ;l-ITCff. 

KA - qJ11CJIO lll~KOB., 

E - qncJIO O;zJ;lilH01lHbiX JIHH11Hi 

ZP - Hal!aJII>Haq nonyumpllHa; 

NE - 'lillCJIO ItamH)JIOBOqflbiX Jll1HVlll. 

rpynna nepgmmpT - Haqan:oHble norm:teHl1ff mmoB ( <IJopMaT 1srs ) • 

rpynna nepQOI:tapT - llOJIO~eHHe O;ll;l H01lHDIX miKOB ( g)OpMaT 3I5 ) • 

rpynna nep@oKapT - ;n;aHHble ;ZJ;Jiff KumopoBKl1 no aHeprl111: KaHaJI, aHeprMff, 

Oml16Ka SHepr:v. 11 ( <lJOpMaT 3F1 0. 3 ) • 

rpynna nepcJ!OKapT - MaKCUMaJI:OHaff 11 Mk'lHUUaJI:OHaff CTeneHU KaJI116pOBI\l1 no 

sHepr.t-rH ((Qopr.:aT 2r1o ) • 

rpynna rrep\1)01\apT - rrap8.1leTpbl Kpl1BOil S<lJtiJeKTl1BHOCTU rrpkl E ~ NG 

(fl!OpMaT 3F10.3 ) • 

rpynna rrep~OKapT - TOqKa MaKCJilMyMa ::mepr:m1 B Kp11BOH s<IJg)eKT11BHOCTl1 

NG (<fJOpMaT I10 ) • 

rpynna rrepg_)OKapT - napruJeTpbl Kpl1BOil S~eKTl1BHOCTit1 llpl1 E ~ NG 

(q>opMaT 3F10 .3 ) • 

fleqaTaiDTCH l1CXO;ll;Hble ;zJ;aHHhle, saTeM no Ka~;n;OMY yqacTKY - rpa<lJHK 

k1 pesyJI:oTaTt.I oc5pa60TKI1, cTeneH:o .1 napaJJeTpbi Kp.rmoM rpa;n;ynpoBK11 no 

SHepr¥111, a TaK:.re TOqflble nOJIOJ;:eHl!.'l rpa;n;y1'lpOBO'l!HbiX ll11KOB 1-l BOCnpOl13-

BO;zJ;CTBO TOqHbL'X: 3Hal!eHl1M l1X SHGpr.·!Jii. B CBO;zl;l-IOP1 Ta6mrue neqaTaiOTCH 

pacCtrnTaHIIHe 3HaqeH:U'I llOJIOiiteH>:lii, SHeprati, ll1IO~a;n;etil, l1HTeHC11BHOCTei1 

Jll1H11H 11 rrorpelllHOCT:: STlL'X: :sem1q1m, 

JH1TEPATYPA 

I. A:spru.~oB c.P. 1.1 AP· mum, B1-10-80-34S, ToM I, J{yc>Ha, 1980. 

2. rnnnHep IT. 11 ;n;p. OHH1I, 11-819:;, zty6Ha, 1974. 
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HA:SOP llPOrPA;AM ]XJIH O:SPA:SOTK!Il ~ -cnEKTPOB c sAMPo ) 

A;ztarrTai.J;I1IO Bhlrromrrma: He;Pe:n;I>ena ~I.C. 

I. O:SIUEE OITliiCAHLlE 

llaHHhli1 Hac5op rrporpa.MM rrpe;ztilasHal!eH ;n;na oc5paooTRI.1 ~ -crreRTpOB 

UeTO;ltOM ciJOTOmma. 3 I.J;eJIHX SROHOmm orrepaTHBHOH IIaMHTI1 11 ;zt11H YitOOCTBa 

TIOJII>30BaTeJIH BeCI> Hac5op rrpe;ztCTamieH TpeMH CaMOCTOHTeJI:&HbiMU 

nporpa:MMa.MH: 

LINFIT - RaJili1c5pOBKa clJOp1lbi mma 1 RaJI:VlOpOBKa ITO SHeprnM J.1 

ScM.leRTHBHOCTH. 

FINDER - aBTOhlaTlitieCRJilM IIOVlCI\ UU\OB. 

FITTER - pa3c511eHHe CIIeRTpa Ha 1' HTepBaJibi, COAepit~Ue IIHR.vl; IIO;ZJ;rOHRa 

O;ltHH Ol!HhiX IIV!ROB l1 MYJII Tl'll1JleT OB, Bbi1!}1CJieHL1e II110D.4a;zteti Vl 

SHepr1tlH C IIOMO;,:cr,IO JIL1H€ HHOil lilHTepl101lfli.J;li1l'l li1 Bbi'tJJilC1leHl1e 

sqxpeRT.HBHOCTeil C IIOMO!l.I>IO JIOrapllclJMvll!eCI\OM JilHTepiiOJIHI.J;vni. 

PesyJII>TaTbi pac5 OThl nporpaMMbl LIN:~ IT ( nap81.!eTpbl tfJOpMbi, KOSclJ<lJHI.J;HeHTbi 

KaJIH6pOBOtiHOI'O non::aOMa ;ZJ;Jlfl SHeJ:l'HU, napaMeTpbi tlJYHRI.J;1U1 SqJ(j?eKTHBHOCTH) 

UOryT c5blTI> HCl10JII>303aHbi nporpaMlJ 8.11!.1 FINDER l1 FITTER , a pesyJI:&Ta-

Tbi pa60Tbi nporpaMMbi FINDER (Bbl'tll1CJieHHble l10JIO~eH11fl IUlKOB) MOryT 

6biTI> liiCIIOJII>30BaHbl 3 nporpaJJMe F::TTER. 

II. O:SPAL:EHl'lE 

CALL LINFIT 

CALL FINDER 

CALL FITTER nr, K) , r;zte 

N - KOJl.ltl"liGCTBO IIOJIOl!eHLiH IIHKOB (N~ 200) , 

K - :n;mma cneRTpa (K~ 4096) • 

~CXO;ztHafl 11 pesyJII>TaTHBHaH l1HlJ)OpM3.I.lHH paCilOJiaraeTCfl B COMMON-61lOKax. 

CQt.1MON/COC1/A(4096) - CO;ztepi!HT iiCXO;ZJ;HIDi cneRTp. 

COMMON/COC2/B (250) - co:n;epiKllT .~Ol1011Hl1Te1l:&HyiD HHcQOP!.lai.J;l1IO, eCJil'l B 

rOJIOBHOti lpOrpaMMe oC)pal!{eHHe IIp011CXO;ztUT RO 

::SCeM IIpOr)ai.lMaM, TO Ha;ztO BBO;ZJ;!iTI> ;ltOIIOJIIH1TeJII>

HYID .HHllJop.Ja.uruo B cm1MON/COC2/ rrepe;zt KalK:n;hlM 

oc>pameHHe:J R TeRymeu nporpaJAJJe. 

IO 



COMMON/COC3/C ( 250) - CO;n;epii\l'!T pesyJI:DTaT paGOT:bi nporpaMM:bi LINFIT. 

COMMON/COC4/D (200) - CO,ZJ;8plt!1T pesyJI:DTaT pauOTbl nporpaMM:bi FINDER. 

COMMON/COCS/E ( 1 000) - co;n;epiln!T pa3M8TKY CTieKTpa (rpaH1UUll Jt1HTepBa-

JIOB no;n;r OIHnl Ill ~eHTphi TIMKOB) ,ll;Jl.H Tip orpaMMhi 

FITTER. 

B MaCCMB:bi COHMON -DJIOKOB r OJI:b30BaTeJI:D BBO,I(MT kiHWOp.!:.mWliO CO

rJiaCHO npammaM, no;n;pOOHO omWaEHillJ B /I/. B CBH3H C Te:M, llTO Ha 

BBM TMna EC B o;ztHo M8ll!MHHoe cnm: o (Hlle~hty) MOJKHO aaHeCTlil He oonee 

qeTlij)eX ClUJBOJIOBs ynpa.:BJIHIOmHe KC,I(bl 38MeHeHbl CJiero'~!1M 06pa30li.!! 

SHAPED - SHAD 

OPTIONS - OPT! 

ENIN - ENIN 

ENFITI - ENTI 

EFFITD - EFFI 

EFFITI - EFT! 

CALDAT - CALD 

SSTOP - STOP 

EFIN - EFI-N 

PEAKFI - PEFI 

FITTES - FITD 

FITS - FITS 

RESULT - RESU 

IY. B1UJ; IIEt!ATll 

BM;n;hl neqaTH aa;n;aiOTCH ynpaBJIHY.JllU'lMI1 CJIOBru.m /I/. 

JU1TEPATYP 1~ 

I. BoraHq M. 1t1 ;n;p. mum, BI-ID-81-394, JlYoHa, I98I. 

II 



------------------------- --------------------- ---- ------------------- --------------------------

O:SPA:SOTKA '( -CTIEKTPO.B C ~>1KCHPOBAHHbiM TIOJIOEEHitlEM m1KOB 

A]tanTa~ruo Bimomnm: CaJIThlKOB A .l!l • 

I. O:Sl!\EE OIU1CAH1l:~ 

Ha6op nporpaMM FITCOC BRJID'tiaeT B Ce6H ,1{Be OCHOBi-ihle n0,1{IIpO-

rpaMMbl: LINE ~ FIT • 

Ilo,1{nporpaMMa LINE BB0,1{11T Hcxo,n;HyiD MHWOPMa~MID c nepwoKapT ~ 

npeo6pasyeT ee ,1{JIH ,1{anlJneiimeil 06J>a6oTKl1. Ha nel!aTlJ Bbl,1{aiOTCH Bee Mc

XOl!;Hble ;naHHLie C COOTBeTCTBYIDm11Mll sarOJIOBK8.ML1. Ilo,1{nporpaM!J8 FIT 

ocymecTBJlflC'l' n0,1{rOHKY no MeTo;ny Hal11leH])lll!IJX KB~pa'l'OB 

c w~KcMpoBaHHbiMI-1 aHaqemmMM nonm;eHMi1 nl1KOB /I/ •. 

Jl;nMI-Ia cneKTpa He ,1{0JII!Ha npellb!lllaT:& 2048 RaHanoB. 

K -cneKTPOB 

Ko:n:vtl!eCTBO ROaf.f!J.mU11eHTOB nonmoua KanL16poBKL1 no aHeprm-t He 

CSonlJme 50. 
Ko:nMqecTBO ToqeK c i-IBBeCTHhU.I nononteH:vleM I-I MaBeCTHOH ::meprMetl 

;li;Jlfl KaJIL16pOBKl1 IIO 3HeprHH He 60JIHile 50. 
KomiqecT:so Toqeic c :HaBeCTHhlHI nonoEteHI1HMM ;nByXBbl:neTHhlX, 0,1{Ho

BblneTHbiX IIHKOB l1 mlKOB IIOJIHOrO nc~rnomeHI'l.fl ,1{Jlfl 3HepreTL1'ti8CKOi1 KaJIHO

pOBKM He 60JilJllle 50. 
06ntee KOJllll!eCTBO 3~aHHbiX m KOB ;li;Jlfl no,n;rOHKM He 60JilJUle 99. 
KonHqecTBO MHTepBa~on He 60JJlJille 50. 
Kom1qec'l'BO K03WGl1D;HeHTOll IIO]JltlHOi:.la (_QoHa B HHTepBane He 60JilJUie 50. 
KonMl!eCTBO Koa~llJ:VlW1eHTOB noJJMHOMa ,n;nH onpe,n;eneHHH nonymnpl1Hbi 

IIMKa He 60JilJWe IO. 
KomtqecTBO K03cJ?t]I1WleHTOB IIOJJHHOl.la OTHOIIIemm IIJIOma,n;ei1 F/D He 

60JilJWe IO. 
Ko:nMqecTBO yqacTKOB cneKTpa ue 6onlJme 50. 

IT. O:SPAUEHLm 

CALL LINE 

CALL FIT 

I~ 

-. '• 
~:_ .':. 



----- --------------------------~ ----~--- ---------------- .. ------------------------ --·- -----~ 

lll. ITO;D;rOTOBKA iiHWP!.1Alf'1li1 

J{JIH no~nporpm.l ~m LINE 

I • TeKCT HaSBaiUIH peai~~f!t1 B A ~OpMaTe He OOJII:.lile 24 CHMBOJIOB • 

Ha TOri ~Ke KapTe B nosn~rn1 75 :IpitsHaK ~JIH pacneqaTrm cneKTpa: 

8CJIH 0, HBT neqaTH; 

ecm:1 I, 6y~eT pacneqaT lBaTI:.CH naci>opMa~.tm o KaJ!t.1tOM KaHaJie 

l1HTep:sa11a. 

2. B g)OpMaTe IS KOJIHlleCTBO KOSp!J/H~eHTOB llOJIHHOMa K8JIH6pOBKH ITO 

saeprHn. 

3 • B @OpMaTe IS KOJIIIlqecTBO Toq:nc C 113B8CTHOH SHeprHeH I1 '113B8CTHhiM 

llOJIOi!t8Hit18M mma :: N • 

4. N nepcJ!OKapT FORMAT(2(F10.2, FS.2)IS ~aHHhle: SHeprk1H, 

Olilll6Ka SHepr:nn, ITOJIO::.teHMe, Olll~loKa ITOJIOXWHt1fl, THIT ITHKa (eCJ!ll I -
;ztBYXBhiJieTHhiWs 2 - O,lUiOBhlJI8THhl. i, 3 - ITitll~ ITOJIHOrO ITOrJIOIIiSH:VHI) • 

5 • B WOpMaTe IS KOJIJtlqecTBO TOqe:\ C MS:BeCTHbiMJ/1 ITOJIOiit8HllflMI1 ~BYXBhl

JI8THhiX, O;ztHOBhiJIBTHhiX H lll1KOB :10JIHOrO llOrJIOII.t8H11fl :: NN • 

FORMAT(3(F10.2, FS.2)) 6 • NN nepclJOKapT 

11 Olill16KH ;ztJifl D,S 11 F IUHOB. 

7 • B qJOpMaTe IS KOJinqecTBO mm )B Ha CIT8KTpe C M3B8CTHOi:l 

saepr1-1eti :: M • 

8 • M nepQJOitapT FORMAT (F1 0. 2) ~aHHb18: SHeprHH ITHKOB • 

9. B g')opMaTe IS KOJinqecTBO mm JB Ha cneKTpe c HsBeCTHhiM 

llOJIOi!tSHl'leM ;: MM • 

IQ. MM nep~OKapT FORMAT(F10.2, IS ) ;ztaHHhle: ITOJI0~8HI1e I1 TI1IT ITMKa 

( ecm1 I - ;ztByxB;,rneTH!:Iil, 2 - ~:3yXBhiJieTHblll, 3 - nnK nonHoro norJio

ntemm). 

II. B <}JoptmTe IS KOJIHliecTBO cneJCTpoB . = K • 

I2 • K neplflOKapT FORMAT ( 2IS, I 1:>) ;ztaHHble: HI1litHHfl rpaHI1I:.J;a CKaHl'l-

pOBaHvlfl, nepxHflfl rpaani.J;a crtaHJipo:samm M ycJIOBHoe qi-1CJIO cneKTpa. 

I3. K nepci>OKapT FORMAT(E10.3 ) ;ztaHHhle: saxBaTHble ITJIOII.t8,Z(I1 CIT8KTpOB. 

I4. B ~opi.iaTe IS r:om1lieCTBO Kos(?~n~neHTOB nommm.m rroJiyml1pl1Hhl mmo:s 

B samtCI-IMOCTll OT ITOJIOiieeH:Vlfl. 

IS. FORMAT(8E1o.3 > ~aiiHJ::Ie: KoscJX~HI.J;lleHThl nommoua noJiylllli1pl1Hhl, 

HalilUiaH co cTapcmx. 



I6. B (JJopMaTe IS I~01lM'tleCTBO Ko::,t1Jqn11.(118HTOB nommoMa OTHomeHMH 

II1l0Jna,I(CM F /D B 3aBl1CvlMOCT11 OT snepr:vm mma. 

I?. FORMAT(8E10.3 ~a.HHhle: KOS<lJGI1UI18HThl II01ll'IHOMa F/D • 

I8. FORMAT (E1 0. 3 ) ~aHHhlB: O~'HOillOHile II1IOJ48,1(8M S/D • 

I9. B wopMaTe IS KOmtlqecT:so KO::rp(Q11UH8HTOB nomlHOMa s<IJ(peitTI1DHOCT11 

,I(BTBKTOpa B 3aB!1C1t1MOCT11 OT Sf. epr1111. 

20. FORMAT(8E10.3 ) ;l(aHHhle: KCS(pW11UI18HThl II01ll1HOMa 3<lJ<lJ8KT11BHOCT11. 

2I. FORMAT(E10.3 ) ;l(aHHhle: C~BIIOH:b 3aBHC11MOCT11 ycpe~eHHOH 

11HT8HC11BHOCT11 OT SHeprl111. 

22. B <IJopMaTe IS K01ll1tieCTBO 11HTepnanon :=KK. 

23. KK nep(pOKapT FORMAT(3IS) ;ZI8.HHh!8 HatiaJlO :V!HTepBana, KOH8U 

IllHTepnana, K01lMtieCTBO Kosw:j)HIJHeHTOB nqnnnoMa <j)ona B 11HTepnane. 

ilp.HM8tiaHHe: Bo BCOX IIOJlllHOMax, 38BVIC.Hli.\L-1X OT snepr1111 111Il'l II01l0iK8Hl1fl, 

B KatieCTBB apryMBHTa oepeTCfl BB]l}lti.mia. E/1 000 111111 

P/1000 • 

]l1lfl no~nporpaMMbl FIT • 

I. B Bhl3hlBaiDmeli nporpaMMe ~011/iteH 5hlT:b OIIMCaH COMMON -61IOK /COC1/ 

~1111HOM IOI06 C110B (tieThlpex6BMT1biX): 

COMMON/COC1 /DUf'MY1 (6) ,ESPECT (2048), 

DUMMY2 (80SO) ,NCHA,DUID1Y3 

S~eC:b DUMMY1 , DUMMY2 Itl DUMMY 3 - (pl1KTitlBHbie MaCCMBbl M IICpe.MeH

Hlm, HeOOXO~ltiMble ~11fl npaBll1I:bHOrO p 3.CII01lO:i\8HHfl MaCCUBa ESPECT 11 ne

pe.MeHHOll NCHA • 

2. llepe~ o6pameH.H8M K IIO~IIporpaM.MI3 FIT B MaCC11B8 ESPECT ~01ll!t8H 

H8XO~llT:bCH S1CCIIep1UJ8HTa1l:bHhli1 C:18RTp, a nepeMeiiHaH NCHA ,n;omma 

CO~eplitaT:b 'tlliiCJlO ICaHaJlOB STOrO 'me:r.Tpa. 

3. TeopeTHtiecKHii crre:r.Tp, nonytieHHui-1 B pesy11:oTaTe paoOTbi no~nporpaMMhl 

FIT s paCTIOJlaraeTCfl B COMMON -61101\8 /FITRES/ ;l(1II1HOll 2048 C110D. 

IY. BUI;U IISIIATH 

]l11fl Kallt~OrO 11HT8pBana CTIBKTpa neqaTaiOTCfl peay11M'aTbl C TBKCTOBbiM 

oooanaqem1eLi. Ecn11 sa,z(ana pacneqa~'Ita KaE~oro KaHana, ne'tlaTaeTcfl HOMep 

KaHana, sKcrrepm .. mHTan:ouoe snaqen11e, TeopeTIItieCI\Oe anaT.IeHMe, yponen:o 

<lJOHa, OTICJIOHCH118 T80p8TllT.!BCKOrO 3Ha'tleHI1fl OT SKCIIBpU.t.18HTa1l:bHOrO. 

JIHTEPATYPA 
I. Bl16mioTmta nporpam.lHbiX Mo.n;yneil cncTeMhl oopaooTK11 crreKTpon, TOM I, 

. OH/111, BI-I0-80-345, J{yona, I9f:O. 
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HABOP ITPOrPAMM AJlH OBPABOTlill ~ -CITEKTPOB Will UEJIEJ1 
AKTI1BAU110HHoro AHA.mt3A < AcTrAN ) 

A,rr.anTa~I-no BhlnOJIH11JI: CTpoi1KOB B. H. 

I. OElllEE Oill1C.\HI1E 

J1MeiOTC.R )J.Be H83aB11C11Mbi8 no B)8M8H11 pa60Tbi nporpaMMbl/I/ KALIB 

M ACTIAN • IlporpaMMa KALIB npe,rr.Ha3Ha"G:eHa )J.J!fl KaJI116pOBK11 ~ -cneKTpOB 

no 3Hepr1111, 3~eKTHBHOCT11 11 pa3peirreH11IO. PeayJihTaThi pa6oTbl rrporpaMMbi 

KALIB MoryT 6biTb HCTIOJ!b30BaHbl B :1porpaMMe ACTIAN. 

IIporpaMMa ACTIAN npe,rr.Ha3Ha"G:•3Ha ,IJ.JI.R o6pa6oTKH ~ -cneKTpoB ,IJ.JIH 

UeJiei1 aKT11BaiJ,110HHoro aHaJI113a. C n)MO~biO nporpaMMbi peruaiOTC.R cJie,rr.yro

tqHe aa,rr.a-q11: 

I) !P11JibTpamm H KoppeKU11fl 0 -cneKTpoB; 

2) o6pa60TKa ~ -cneRTpOB CTa'r:HCT11'ti8CK11MH M8TO)J.aMH; 

3) KOJI11'ti8CTB8HHbTM 11 Ka"G:8CTB8HHbiM aHaJI113 1130TOnHOrO COCTaBa 

o6Jiy-qaeMoro o6paaua. 

II. OBPAIUEFfAE 

CALL KALIB 

CALL ACTIAN(SS,SD,SSS,SDD) , r,rr.e 

SS - MaCC11B 11CXO)J.HOrO cneKTpa; 

SD - MaCC11B C 11H!POpMaiJ,118M 0 pa3I~8TK8 TIHKOB; 

SSS - MaCC11B C ,IJ.OTIOJIHHT8JibHOi1 HH1pOpMaU118H 0 KaJK,IJ.OM H30TOTI8; 

SDD - MaCC11B, CO,IJ.8p)!{~11i1 6H6JIHOT•3KY H30TOTIOB. 

ill. IIO,WOTOBKA I1Hii20PMAIJ;m1 

B COMMON/COC2/ nporpaMMa Kl\LIB 3an11CbiBaeT KaJIH6pOBO'G:Hbl8 

K03~HUH8HTbi, ~aKTOpbi KOppeJiflliHH, a Ta~e 3Ha"G:8HH.R ~YHKUHH H8J!HHei1-

HO~ MO,IJ.8.7IH. IlpH o6p~eH1111 K nporp.3.MMaM KALIB H ACT IAN B O)J.HOM 

3BAaHHH, Ha,IJ.O OTIHCaTb COMHON/COC2/AK(200) ,ALB(SO) ,nanee, KaK 

H B/I/, BBO,IJ.HTC.R cneRTp H 11H~OpMa:~.R 0 pa3M8TK8 nHKOB. CneKTp H TI'HKH 

MOryT 6~Tb BBe~eH~ C ne~oKapT np11 CA(21)#0 • Ec~H CA(21) = 0 , 
TO cneRTp H TIHKH ,IJ.OJIJKHhi 6biTb aanH•~aHbi B MaCCHBbl SS H SD aapaHee • 

B o6oHX cJiy-qa.Rx Heo6xo,IJ.11MO no,rr.roT,)B11Tb Ha nep~oRapTax cJie.rr.ym~e ae

JIH'tiMHbl: 

IS 



.- ~.-:. 

. 
:L 

CA(1) =a - Ha~ano cneKTpa; 

CA(2) b - KOH8U CTI8KTpa; 

CA(3) KCA - ~HCJIO TO't!8K pa3U8TKH; 

CA(4) PO - 8CJIH PO>O,TOC TI8]xpOKapT BBO,JJ,HTC.H TOJibKO pa3M8TKa TIHKOB; 

8CJIH PO~ 0 , TO BBO,Il,HTC.H TaKJK€ H CTI8KTp. 

BII!oJIII!OTeKa Ill30TonoB H nocJie,n;oBaTeJibHOCTb MaccHBOB aHeprMtf, KBaHTOBbiX 

BblXO,Il,OB Ill npH3HaKOB TaKJK8 MOI'Y'~ Ob!Tb BB8,Il,8Hbl C nepcpoKapT HJIH 3aTIII!Ca-

H@ B MaCCHBbl SSS H SOD sapaHi~€. B TIOCJI8,IJ,H8M cmae CA(22)> 0 

a B nepBOM CA < 2 2) .5 o • ilH<flop~.m.nJI.H oo H30Tonax I Ha6HaaeTC.H Ha 

nep<floKapTax ~epes aan.HTyro. Ha~)HMep, ,IJ,JI.H naoTona BR2 Ha nep<floKapTe 

CJie,rr,yeT npo6HTb: 

82.,BR,35.3,3.,49.48,8~ 

A T () 

A - aTOMHb!H B8C (H,IJ,8HTII!QHKaTI)p H30TOTia); 

T - nepHo,rr, no.rrypacna,rr,a B t:racax; 

~ - C8t:r8HH8 B oapHax; 

e - pacnpocTpaHeHHOCTb B npo:1eHTax; 

N i - tmCJIO :3H8pi'Hf1 ( JIHHH~) ,Il,Jl. 'I ,IJ,aHHOI'O H30TOTia. 

IY. mut TIE 1.!\. TI1 

B peayJibTaTe pa6oThl nporp~MMb! KALIB Ha ~I1Y Bhl,rr,aeTc.H cJie,rr,yroma.H 

HH<fJOpMaiDi.H! napaMeTpbi KanH6pOB1Jt:l:HOH <flYHKIJJIIH Pi ; COOTB8TCTByromHe 

HM OIDHOKH H <flaKTOpb! KOppeJI.HUHH;CB8,Il,8HH.H 0 Hal.!aJibHb!X ,IJ,aHHb!X; BH't:l:HCJI8H-

Hble sHat:reHH.H aHeprnfi ETeopeT.; paaHocTH (ETeopeT. - E3Kcnep.) H 
COOTB8TCTByiDmHe 3Hal.!8HH.H ~2 ; 3~8KTII!BHOCTH H 3H8pi'HH perHCTpaUHH; 

MO,Il,8Jib TIHKa CO CBOHMkf XapaKT8p1CTHKaMH. 

B peayJihTaTe pa6oTbi nporp~ ACTIAN Ha AUnY Bbi,rr,aeTc.H cJie,rr,yro

~a.H HH<fJOpMaUH.H! pacne~aTb!BaTOTC.'I MaCCHBbl CA , CB , 3aT8M ,IJ,JI.H K81K,Il,OI'O 

IrnKa B OT,I1,8JlbHOCTH net:raTa8TC.H 10JIOJK8HH8, :3H8pi'H.H, TIJIO~a,IJ,b, HHT8HCHB

HOCTb, TIOJiyrrm:pHHa, pa3p81JJ8HH8, riJIOma,IJ,b <floHa H OTHOill8HH8 TIJIO~a,IJ,H TIHKa 

K TIJIO~a,IJ,H tPOHa. CTpOHTC.H I'paqJH:I: KaJK,IJ,OI'O TIHKa, net:raTaeTC.H HOM8p KaHa

Jia, COOTB8TCTByPJ~a.H €MY :3H8pi'H 1: H 3Hat:reHHe <t..2 B H8M. 3aTeM Bbl,Il,a8TC.H 

CBO,Il,Ha.H TaOJIHUa, B KOTOpyro BHe:eHa HH<flopMaL~.H 0 KaE,Il,OM TIHK€, pacne

qaTb!BaeTC.H MaccHB aTanoHoB/I/, Maccna AF , 6n6JIHoTeKa 3TaJioHoB H 

Ta6Jinua nsoTonoa. P.H,rr,oM c K81K,Il,)H 6H6JIHoTet:rHof1 aHeprHei1 ETABL net:ra~ 

TaeTc.H 6JI~ai1ma.H aHeprH.H, o6Ha~~eHHa.H npH aHanHse aHeprH.H aTaJIOHa, 

BH't:l:HCJI8HHbl8 MaCChi Ill COOTB8TCTByiO~e HM OmH6KH, a TRKJK€ pesyJihTaTbl 

KOJIHqecTB8HHOI'O aHanH3a. 

Jll1TEPATYPA 

I. ABpaMoB C.P. H ~- OMBH, BI-I0-80-345, TOM I, ~6Ha, 1980. 
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TIPOrPAMMA OBPABOTHH t-CITEKTPOB ~ UE]~ AKTHB~OHHOrO 
AHAJlli3A ( Ac~·rv ) 

AAanTaUH~ BUnORHHR: 3RoRaaoB B.B. 

I. OEillEE OrMC.Ull1E 

IlporpaMMa ACT IV npe,n,HaaHatie:·ia ,D,RR o6pa60TRH r -cneRTpOB, noRy-

1188MhtX npH CaMlilX pa3RHtffibtX YCROBH.tX ( B peaRI!HRX MrHOBSHHOrO HJIH aa

,D,S~HHOrO '( -H3Ry-qSHHR, npH perHI~TpaUHH C OOMOI!lb!O noRynpOBO,D,HHROBbtX 

HJIH RpHCTMJIHtiSCKHX ,D,STSKTOpOB, O)H CHMMSTpli'qSCKOtl HRH pe3RO aCHM

MSTpHtiSCRO~ ~OpMe nHKa, npH 60JibiDO~, cpe,n,He~ HRH MaRO~ CTaTHCTHKS 

oTctieTOB). YnpaBRSHHe pa6oTo~ npo:'paMMH TaRJP:e BapbHpyeTcR B mHpoKoM 

,D,HanaaoHe (oT aBTOMaTHtiecKoro ,n,o noRypy-qHoro). PeayJibTaToM pa6oTbl 

nporpaMMbt RBRR~TCR OUSHRH nOJIOJKSHJitl H nJIOI!la,D,S~ OHKOB OOJIHOrO norJio

l!lSHHR H HX OmH6KH, KOTOpble C OOMOI~b~ KaJIH6pOBOtiHbtX ,D,aHHbtX MOryT 6blTb 

nepeBe,D,eHDI B 3HeprHH H HHTSHCHBHO<!TH H3JIYtiSHH~; aaTSM, no JKSJI8HH~ 

OOJib30BaTSRR, Ha OCHOBS 3TOtl HH~O])M8UHH H 6H6JIHOTSKH OOHCaHH~ H30TO

OOB, MORT 6blTb OCYI!lSCTBJISH KatteC~'BSHHb!tl H KORlittSCTBSHHDI~ aHaJIH3 

06paana, cneKTp KOTOporo aHaJIH3HpOBMCR, C OOMOI!lb!O ~OPMYJibl aKTHBa-

UHH HJIH Ha OCHOBS MSTO,D,a 3TaJIOHOB. ilporpaMMa MO~ST Ta~e o6pa6aTblBaTb 

cneRTpbl X -Jiy-qe~. C OOMOI!lbiO nporpaMMH ACTIV MO~O OCYI!lSCTBJIRTb K8K 

npeUH3HOHHbl~ aHaRH3 YHHKaRbHbiX cneKTpOB, TaR H BSCTH pyTHHHyiO 06pa6oT

Ky OOTOKOB COSKTpOB ,D,JIR npHKJia,D,HbD: UeRe~. 

TI. OBPAIUEJME 

CALL ACTIV(SP,AP,ONL,ANP,T~~,AM1,AM2,0A,AI) ,r,D,e 

SP - M8CCHB OO,D, cneKTp, 

AI - M8CCHB no,D, 6H6RHOTSKY H30TCOOB, 

TAB - M8CCHB peayJibTaTOB, 
AP, ONL, ANP, AM1, AM2,0A- pa60tiHE MaCCHBbl (eM. nORHOS OnHCaHHe/3/). 
llpKMep (He 6oRee 100 nHKoB B cneK~pe) o6pameHHR: 

DIMENSION SP(4096) ,AP(600),0NL(256) ,ANP(1400) ,AM1 (35,35),AM2(35) 

DIMENSION OA(100) ,AI (1000) ,TAB(601) 

CALL ACTIV(SP,AP,ONL,ANP,TAB,AM1,MI2,0A,AI) 

I? 

• 



ill. T10,WOTOBKA MH<DOPMAIJWf 

llo~o6Hoe onHCaHHe ~aHHRX cM./1,2,3/. 

1Y. Bkf)l IIDiAT~ 

I) 3arOJIOBOK. 
2) OueHKH nJIO~~e~ H noJio~eH~~ nHKOB H HX omH6KH. 
3) SHeprHH H HHTeHCHBHOCTH n~KoB. 
4) Ppa~HKH pa3JI0~9HHfl H no~I')HKH cneKTpa. 
5) ITo ~eJiaHHID noJib30BaTeJIR - scnoMoraTeJibHaR HH~opMa~R/I/. 
6) Cso~aR Ta6JIKOa pesyJibTaT)B. 
?) PesyJibTaTbl KatieCTBeHHoro if KOJIH'tieCTBeHHoro aHaJIH3a. 
8) Coo6~eHHR o pa6oTe nporp~~ {HanpHMep, ~arHOCTHKa omH6oK 

nOJib30BaTeJIR). 

IDITEPATYPA 

I. B.B.3JioKa3oB. OHRM, P10-80-5IO, ny6Ha, 1980. 
2. B.B.3noKa3oB. OMHM, P10-81-204, ny6Ha, 1981. 
3. B.B.3JioKa3oB. OMHM, P10-82-I05, ny6Ha, 1982. 
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CITEKTPOOPMEHTRPOBAHHAH DPOrPAMMA PA3fl0*EHMH CMECEn 

AAanTauHro BNnonHHn: 3noKaaoB B.B. 

I. OBII{EE OIMCAHME 

~HHe ~H3~eCKOrO 3KCnepHMe~Ta, B ~aCTHOCTH cneKTpH H~epHoro 

H3nyqeHHH, MoryT ~pMaHbHO paccMaTpHBaTbCH KaK XHHe~HaH CMeCb none3-

HNX H ~OHOB~ KOMTIOHeHT, Ha KOTOp~e HaHO~eHa CTaTHCT~eCKaH OmH6Ka. 
MaTeMaTKqeCKH 3TO B~~aeTCH TaR: 

S(x) = ~ 4>. (x,p.) + b(x,q) + e(x) , r~e 
i=1 ~ ~ 

X - HOMep KaHana; 

S(x) - aHaXH3HpyeMHe ~aHHNe; 

cJ> i (x,pi)- i-aH TIOJie3HaH KOMTIOHef!Ta, 3aBHCHID;aH OT napaMeTpOB pi 

b(x,q) - CYMMa BCeX ~HOB~ KOMrJOHeHT; 3aBHCHT OT napaMeTpOB q; 
e (x) - CTaTHCTHtreCKaH OillH6Ka ~ HyXeBHM cpe~HHM H ~HCnepcHeti: D (X) • 

Uenb nporpaMMN UPEAK- pasno:m:eHHe s (x) Ha <Pi (x,pi) H b (x,q) 

OTITHMaHbHNM B onpe~eneHHOM CMNC~e CTIOC060M ~JIH B03MO~O 6oJiee illHpO

ROrO Knacca annapaT~ cneKTpoB H[H ~yrHx cneKTpono~o6~ cMece~. 

nporpru~a HcnoJihsyeT CJie~~~e cnoco6H napaMeTpHsa~HH Mo~enH 

CTieKTpa. ilyCTb m(x) - MO~eJib TIHK9., T.e. rHCTOrpaMMa, BOCnpOH3BO~H

~aH B03MO*HO 6onee TotrHo Bee oco6~HHOCTH o6pasa HeKoToporo H~eaJibHOro 

TIHKa. Tor~a nepBHi1 cnoco6 napaMeTlmsamm ecTh 
x-P. 

:-tJIH cpi (x,pi)= Aim( Cx+~ ) ' 

T.e. p. ={A. , P. , W, C} 
~ ~ ~ 

~H3HtreCKH~ CMHCn BBe~eH~ TaKHM J6pa30M napaMeTpOB: 

Ai - aMTinHTy~a TIHKa; 
pi - TIOJIO:IKeHHe TIHKa; 
W - illHpHHa TIHKa Ha nonyBNCOTe; 
C - K03qxpmireHT JIHHeMHOH 38BHCH'~OCTH TIOJiymHpHHH TIHKa OT RaHaJia. 

IJa.paMeTpbi Ai H Pi H~HB~aJibHbi ,iJ,XH K~OrO TIHKa Ha OT~eJihHOM yqa_

CTKe; napaMeTpH W H C - 06~e ,IJ,.I!H rpynnN TIHKOB Ha 3TOM yqaCTKe. 
ilporpaMMa TI03BOXHeT pa6oTaTb O~HOBpeMeHHO C 2 MO~eJIHMH TIHKOB. BTOpOM 

_ cnoco6 napaMeTpt-rsarmH: 

~ - x-P 
~i(x,p~) = A.m(----w ) 

... ~ i T.e. 
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@H3~eCKH~ CMHCR napaMeTpOB TOT ~e, HO B 3TOM cnyqae napaMeTpH A. , 
l. 

W. - HH~HBH~aRbH~ ~RR K~OrO ITHKa, a P (nORO~eHHe) RBRReTCR o6-
l. 

~M ~RR BCeX. AaHHaH napaMeTpH3aU~H npe~Ha3Ha~eHa ~R pa3RO~eHHR 

llHKa Ha COCTaBRHID~He, HMeiD~He 06~~M ueHTp, HO OTRH~aiD~HeCR ~pyr OT 

~yra mHpHHaMH. 

TpeTH~ cnoco6 napaMeTpHsauHH: 

rh - X 
~1 (x,p.) = A.m( -w') , 

l. l. i 
T.e. 

3Ta napaMeTpHsauHH npe~HasHa~eHa ~H 3a~a~H pasRo~eHHR CYMMH 3Kcno

HeHT. CneKTp MO~eT BBO~HTbCR C ne~KapT CaMO~ nporpaMMon UPEAK 

HRH ~o~eH 6HTb BBe~eH B MaCCHBSf nepe~ o6pa~eHHeM K nporpaMMe 

UPEAK 

II. OBPAI1!EH11E 

CALL UPEAK(SP,DISP,ONL,ANP,TAB,AM1,AM2,RM,NM), r~e 

SP - MaCCHB cneKTpa; 

DISP - MaCCHB ~HCnepcHn cneKTpa B K~OM KaHane; 

ONL - BCnOMOraTeRbHbl~ MaCCHB; 

ANP,AM1,AM2,RH - pa60~He MaCCHB:»; 

TAB - MaCCHB pesyRbTaTOB; 

NM - MaKCHMaRbHOe ~HCRO napaMeTpOB Ha HHTepBaR cneKTpa. 

TIO~po6Hoe onncaRHe acex MaccHBOB npHBe~eHo B nonHoM onncaHHH/I/. 

npocTeHroee o6pa~eHHe K UPEAK (nyacCOHOBCKHe ~HCnepCHH OTC~eTOB, 

6a~eCOBCKHe OUeHKH He HCllORb3yroTC~, B3aHMO~e~CTBHe C nporpaMMO~ ~e

pe3 ne~oKapTH) HMeeT BH~: 

DIMENSION SP(4096) ,ONL(100) ,ANP(HOO) ,TAB(601) ,AM1 (25,25) ,AM2(50) 

ONL(1)=0 

ONL(2)=0 

TAB(1)=0 

CALL UPEAK(SP,SP,ONL,ANP,TAB,Al-11 ,JJ.l2,AM1 ,10) 

ill. TIOWOTOBKA HH1JOPMAI.I}fi1 

II0~06Hoe OllHCaHHe BXO~HHX ~aHHNX CM./I/. 

IY. BM,U IID1A T 1 

I. CHa~ana ne~aTaeTcR 3aroRosoK:"DporpaMMa UPEAK 

2. ~anee (no ~enaHHro) axo~HH3 ~aHH~e. 
" 

3. 3aTeM OUeHKH BeRH~HH: llOR)~eHHe, llRO~a~b H mHpHHa 

4. ~nee (no ~enaHHID) rpa~HK~ no~roHKH cneKTpa. 

5. Cao~HaH Ta6nt~a pe3ynhTaT)B (nono~eHHH H TIRO~~H 

;~o 

llHKOB. 

llHKOB). 



6. B npouecce pa6oTN nporpaMM~ MoryT B~aBaTbCRfPa3HHqHNe coo6-
nteHnR (Hanp:aMep, ~arHOCTHKa orrrn6oK nonh30BaTeneii)/~ • 

JlliTEPATYPA 

I. 3noKa30B B.B. OKqM, PI0-10350, Uy6Ha, 1976. 
2. ABpaMoB C.P. H ~p. OHHM, BI-IO-S0-345, TOM I, ~oHa, 1980. 
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IIPOrPAMMA KAJrnBP)Billf ITO S®!EKTMBHOCTH 

A~anTamuo BhlnoJIHHJia: .Hra~poBa B.~. 

I. OEllEE OITHC.\HHE 

nporpaMMa onpe~eJIHeT MeTO~OM HaHMeHhillHX KBa~paTOB nipaMeTpbt 

KpHBO:A aqxpeKTHBHOCTH no 3a~aHHb!M :'pa,n,yHpOBaHHb!M ~aHHb!M/I • KpHBM 

3qxpeKTHBHOCTH OnHCbiBaeTC.fl ypaBHeH:.feM: 

&,~ 

~ 
I 
I 
I 
I 

£ =exp (a,) +a 1lnE+a
2 

(lnE) 2 ) , 

~ =exp (b
0 

+b1 lnE+b2 ( lnE) 2 ) , 

f.
0
= e (E

0
1·. 

ll. OBPAlllEHHE 

CALL EFCAL(A,L,M,Q) , r~e 

E < E • o' 
E > E

0
; 

A - MaCCHB 3KCnepHMeHTaJibHblX ~aHHblX ~HHOti: ( Lx4 ) ; 

L - llHCJIO 3KcnepHMeHTaJibHbiX TO,IeK, ( L ~ 100 ) ; 

{I) 
(2) 

M - llHCJIO 3a~aHHblX TOlleR Ha Kpli!BOti: OT 1 -Oti: TOl:IKH ~0 TOllKH E
0 

BKJIIOtlHTeJihHO; 

Q - MHO'ItHTeJib nponopi.IHOH8JibHOC'rH 3HatreHHti: aqxpeKTHBHOCTH. 

ID. ITO,I['OTOBKA HH1>0PMAUYU1 

)VI.H paC50Tb1 nporpaMMbl no~rOTOBHTb MaCCHB A , COCTO.RillHti H3 L 

aKcnepHMeHTaJibHblX TotreK, onpe~eJI.HeMblX BeJIHtlHHaMH: 

K (I) - 3HeprH.H I -oti: TOtlKH; 

DE1 (I) - OmHC5Ka 3HeprHH I -ott TOtllCH; 

E (I) - 3qxpeKTHBHOCTb I -oti: TOtllCH, JMHO'lteHHa.fl Ha Q ; 

DEP (I) - OmHC5Ka 3qxpeKTHBHOCTH I -oti: TOtlKH, ywiO'IteHHa.H Ha Q • 

IY. Bkf,U ITEtiA Tl! 

J) EFFECT CALIBRATION DEGREE 2 Q = 
2) TaC5nHua Hcxo~H~ BeJIHtlHH: 

K (I) , DE 1 (I) , E (I) , DEP ( I) • Bcero L TOtreK. 
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3) PARAMETERS (ai) ERROR (Llai) , i=1+3 • 

4) Ta6nHua KanH6poao~b~ ToqeK (s{cnepHMeHTanbHNX H BHqHcneHHNx c 

DOMO~b!O napaMeTpOB ai no lflopM)'Jie (I)) OT i -Ofii 11.0 M - OH. 

CALL 

K (I) , 

POINTS 

E (I) 

REPRODUCTICN 

e <I> 
DEVIATION 

E (I) - £(I) 

5) E
0

, OmH6KH A E
0

, e (E
0

) H Oill-i6KH A E. (E
0

) • 

6) PARAMETERS(bi) H ERRORS(Llbi) , i=4 +- 6 • 

7) Ta6nHna KaJUI6poaoqHbiX ToqeK ( 3 <cnepHMeHTaRbHbiX H BHqHcneHHNX c 

DOMO~b!O napaMeTpOB b i no !floPMYJie ( 2)) OT M-0~ lJ.O L -ofii. Bcero 

L-M+1 ToqeK. 

K(I), E(I), f.(I), E(I) -£(I). 

8) E
0

, AE
0

, € (E
0
), Lle(E

0
) • 

JlliTEPATYP, \ 

I. ABpaMoB C.P. H ll.P· OMBH, BI-I0·-80-345, TOM I, )Jy6Ha, 1980. 
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IIPOrPAMMA KAJJ1EPOBIDf ITO 3HEPr.ID1 

I. OHUEE OfMCAHViE 

llporpaMMJi~npe~enfleT M9TO~O~r HaHM9HbiDHX KB~aTOB napaMeTp& 

38BHCHMOCTH SHeprHH OT KaHana no ~OpMYne: 
N 

E=LaKn 
n=O n (I) 1 r~e 

N - cTeneHb KanH6poao~oro MHcrot~neHa, 

N+1 - tmcno napaMeTpoB ai. 

IT. OEP.AIUEHViE 

CALL ENCAL(A1L1M) 1 r~e 

A - MSCCHB HCXO~ ~aHHHX, ~HHO~ He MeHee ( Lx3 ); 

L - 'tiHCnO 3KCnepHM9HT8nbHbiX TC 't19K, ( L ~ 3 3 ) ; 

M=N+1 , r~e N - CTeneHb KanH6pOBO~HOrO MHOroqneHa. 

ill. ITO,W'OTOBID illiOOPMAI.@! 

,!J;Ifl pa60Tbl nporpaMMbl Heo6XO~HMO r O~rOTOBHTb MaCCHB A , COCTOfl~H~ 

H3 L rpynn cne.eyJO~HX aenHt.IHH: 

K(I) - i -~ KaHan, 

E (I) - i -afl SHeprHfl, 

DE(I)- OmH6Ka i -0~ SHeprHH. 

IY. BWl llERA 1'Vi 

1) ENERGY CALIBRATION DEGREE N 

2) Bxo~H&e 3KCnepHM9HTaJibHbi9 TO'tlfiH (Bcero L) B BH~e Ta6nHilbl: 

K (I) I DK (I ) I F (I ) I DE (I ) 

r~e DK c I> - omH6Ka KaHana = 1 • 

3) ITapaMeTpbi a
1 

H omH6KH napaMe'lpOB ~ a 1 • 

PARAMETERS ERRORS 

acero N+1 
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' -. ~- -- --·---~--~·---------·-........-

4) Ta6mma Kruut6poBotiHhiX TO'tieK ( ~KcnepHMeHTaJihHhlX H BhltiHCJieHHhiX 

no ~OPMYJie (I)), r~e 

DEVIATION= E3KCTI.- EBH'ti. 

REPRODUCTION = E 3 KCTI. 

5) CHIQV /F - noKa3aTeJib TO'tiHOCT !l BhltiHCJieHHii; I CHIQV /F 1 < 1 • 

.ffifl'EPATY:)A 

I. ABpB.MoB C.P. H ~· omm, BI-I0-80-345, ToM I, )Jy6Ha, 1980. 
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IJPOrPAMMA AHA.ill13A ~-MEPHHX AMI11ll1TY,IJ,HilX CITEKTPOB 

~anTaL\HID BRnonHHn: 3noKa3oB B.E. 

I. OEIUEE C rMCAHME 

2-MepH~n aMnnHTY~HRn cneKTp (HanpHMep, ~H~aKUHOHHRn) MO~eT 

6~Tb ~pM8nbHO npe~CTaBneH B BH~E cne~ero BRpaMeHHR: 
n 

S(x,y) = 2=:: P. (x,y,p.) + b(x,y,q) + e(x,y), r~e 
1=1 1. 1. 

s - cneKTp, 

x,y - HOMepa KSH8nOB no 060HM KCOp~HHSTaM, 

P1 <x,y,p1 >- 1-~n 2-MepHDin nHK, 

Pi - BeKTOp napaMeTpOB i -oro nHKa, 

b(x,y,q) - 2-MepHR~ ~OH, 

q_ - BeKTOp napaMeTpOB ~Ha, 

e(x,y) - 2-MepHaR CTaTMCTH~eCKSfl OmH6Ka C HyneB~ cpe~HHM H ~cnep-

. cHen D(x,y). 

Uenb nporpaMMbi coMus - pa3no~eflHe cneKTpa s (xtl) Ha KOMnoHeHT~ 

H non~eHMe oueHoK napaMeTpoB rrH~OB H HX omH6oK I. 2-MepHHn cneKTp 

M01lteT MnH ~HTaTbCfl CaMon nporpaMNon DOMUS C nepPoKapT, Hnl1: ~On1lteH 

6HTb cqHTaH C KaKoro-nH60 HOCHTe~fl B MSCCHB SP ~0 o6p~eHHfl K Hen. 

TI. OBPAII@ME 

CALL DOMUS(SP,DISP,ONL,ANP,TAB,AM1,AM2,RM,NM) , r~e 

SP - MSCCHB no~ cneKTp, 

DISP - MSCCHB ~HcnepcHn cneKTpa, 

ONL,ANP,AM1,AM2,~1 - pa6o~He NaCCHB~ (CM.nOnHoe onHCaHHe/2/), 

TAB - MaCCHB pe3ynbTaTOB o6pa60~KM, 

NM - MSKCMManbHOe ~HCnO nHKOB fla ~aCTKe. 

06pa~eHMe B cn~ae, ecnH nyaccoHcBCKHe ~HcrrepcHH, 6anecoBCKHe oneH

KH He Tpe6yroTCR, HMeeT BH~: 

DIMENSION SP(4096) ,ONL(100),ANP(1:oo),TAB(601),AM1(27,27),AM2(27) 

ONL(1)=0 . 

ONL(2)=0 . 

TAB ( 1) =0 • 

CALL Dm.lUS (SP,SP,ONL,ANP,TAB,AM1 ,JM2,AM1 ,5) 
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Ill. ITO)JfOTOBJCA MH120PMAWlli 

11o~po6Hoe om1Ca.HMe ~a.HHblX eM. 121. 

I) 

2) 
3) 

~YriH/IJ~ 

IY. B!1Jl IIDIATM 

3arOJIOBOK. 
~eHKYri 06oeMOB, llOJIO~eHJri~ H noJiymYripYriH llYriKOB Yri YriX OmM6KJri. 
rpa~MKM pacnpe~eJieHM~. 

ITo ~eJia.HYriiO noJib30BaTeJIH s:~o~HaH M scnoMoraTeJibHaH MH~pMa-

5) Coo6~eHHH o pa6oTe nporpar~ (HanpMMep, ~HarHOCTMKa omM6oK 
OOJib30B8T9JIH). 

.JTIITEPATYPA 

I. 3JioKa30B B.B. 0¥ffiH, PI0-12075, ~6Ha, 1978. 
2. BoraH'tl H. Yri .rr.p. OHHH, BI-I0-81·-394, ,IJy6Ha, I98I. 



IIPOrPAMMA OBPAEOTK11 ol- CTIEKTPOB PA3Jll1'tffihiX TMTIOB METO~OM 
~OHBOJTIOU: 1I1 

A.n;anTB.UHIO BblnOJIHHJia: Hraq,apoBa B.l~ • 

. I. OBIUEE 0 MCAID1E 

C~HOCTb M9TO~a ~9KOHBOJIIO~HH 38KJIIO~aeTCH B TOM, ~TO Ha OCHOB9 

npeo6pasoBaHMH ~ypbe MO~Ho yqecTb KOHe~Hoe paspemeHHe ~eTeKTopa M 

TIOJiyqHTb cneKTp, CB060~HblH OT annapaTypHbiX HCK~9HMH. B pesyJibTaTe 

CTI9KTp 6y~eT YSKHM, KaK, HanpHMep, B CJiyqae HCTIOJib30B8HHH ~9T8KTOpa 

6oJiee BblCoKoro paspemeHHH • 

.nnH 3TOI'O Heo6xo~MM 3T8JIOHHbi'1 CTI9KTp, TIOJiyqeHHblH nyTeM H3Mepe

HHH C XOpomeH TO~HOCTbiO, HJIM T90pi~TH~eCKH pacC~MTaHHblH Ha OCHOBe 

~aHHblX o paspemeHHH ~eTeKTopa/I/. 

11. OBPAIUEHHE 

CALL DECON(A,IN,F,NCH,L) , r~e 

A - B9JI19CTB9HHbltf M8CCHB, CO.l1,9p::ta~H xapaKT9pHCTRKM, 06JI1R9 ~JIH 

3TaJIOHHOrO R .lJ,JIH 3KCnepHM9HT8JibHOrO CTI9KTpoB; 

IN - MaCCHB, CO~ep~~Htf ~eJible Bt~JIM~HHbl H3 cepHH 06II~HX xapaKT9pMCTHK; 

F - Macmm, co.rr.ep:K~Htf sKcnepHlAeHTa.JibHblH cneKTp; 

NCH - .~JUiHa 3KCnepHM9HTa.JibHOrO Cl19KTpa; 

L - KOJIH'Q9CTBO yqaCTKOB, Ha KO'rOpoie pas6RB89TC.fl 3KCnepHM9HT8JibHbln 

cneKTp. 

ffi. 110,1[0T0:3KA MH~OPMAI.U1M 

B OCHOBHOM, BC.fl MCXO.l1,H8H HH{fx>pMal!MH: 3Ta.JIOHHblH H 3KCTI9pHM9HTaJib

HblH CTI9KTpbl, ~OTIOJIHMT9JibH8H HH~Opl-18UHH, KOMM9HT8pRH ~JIH ne~aTM BBO

~HTC.fl B roJIOBHOH nporpaMMe. MH B:30.l1,a HHq,opMa~HH c riepqX)KapT Mo~o 
HCTIOJib30B8Tb TIO.lJ,npOrpaMMbl: DARETA,DARSPE. 

IY. BVi,.U fiEi iA TI1 

IlporpaMMa pacne~aTblBaeT BBO~JtMbie KoMMeHTapHH K cneKTpaM, rpa~MK 

3TaJIOHHOrO CTI9KTpa, ne~aTaeT TIOJIOi:t9HHe TIHKa B 3Ta.JIOHHOM CTI9RTpe. 

~aJiee ne~aTaiOTC.fl KOw.MeHTapMH K o6:)a6aTblB89MOMY yqaCTKY cneKTpa,K03~

IJMUH9HTbl 'Ilypbe H o6pe38HHble K03qxplillH9HTbi ~ypbe, rpaq>HKH H Ta6JIHUbl. 
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Y. HAEOP ITPOrPAMM BEOM MHJ?OP~1Al.@1 C ITEPC!JOKAPI' . 

I. TlporpaMMa DARETA 

flporpaMMa OeY£IIeeTBJI.ReT BBO,IJ, e nep¢oKapT HH<!JopMamni, 06~eti ,IJ,JI.R 
3TaJIOHHOI'O H 3KenepHMeHTaJihHOI'O eneKTpOB e paS,IJ,eJieHHeM ee Ha MaeeHB 
Be~eeTBeHHHX ~HeeJI H MaeeHB UeJIHX ~HeeJI, HenOJib3Y.R nporpaMMY c5ee<!Jop
MaTHOI'O BBO,IJ,a UREAD • qHeJia npoc5HBaiDTe.R Ha nep¢oKapTaX ~epe3 san.R
Tym, B KOHUe MaeeHBa Ta~e ~poc5HBaeTeR san.RTa.R. 

ilporpaMMa BBO,IJ,HT TaK~e xapaKTepMeTHKH 3TaJIOHHOI'O eneKTpa H 
3Ta~OHHHM cneKTp. 

CALL DARETA(A,IN) , r,rr,e 
A - MaCeHB Be~eCTBeHHHX ~HCeJI, ~HHOM 44; 
IN - MaeeHB UeJIHX ~HCeJI, ,IJ,JIHHOM 3. 

HH~opMaUH.R, oc5~a.R ~.R aTaJioHHoro H aKenepHMeHTaJihHoro eneKTpoB, 
pasMe~aeTc.R B cne.rr.yro~eM nop.R,rr,Ke (Beero 44 sHa~eHH.R): 

I. BenwnrHa, o6paTHa.R y,rr,eJihHOti noTepe aHeprHH. Ha e,IJ,HHHuy 
paCeTO.RHHR (dx/DE) • 

2. 3HeprH.R nMKa I (E1). 

3. 3Jiepi'H.fr TIHKa 2 (E2). 

4. 3JieprHR TIHKa 3 (E3) • 

5. Bee nHKa I (W1). 

6. Bee nHKa 2 (W2). 

7. Bee TIHKa 3 (W3). 

8. Tac5mrua STUDENT /I I ( 30 sHa~eHHM) • 
9. ilOJIO~eHHe TIHKa I B KaHaJie (P1). 

IO. llono~eHHe nHKa 2 B KaHane (P2). 

II. ITono~eHHe nHKa 3 B KaHane (P3). 

12. KoppeKUH.R 3HeprHH nMKa I Hs-sa noTepH npH npoxo~eHHH ~epes 
HeaKTHBHHM eJIOM. 

13. To ~e, ~To I2, TOJihKO ,IJ,JIR sHeprHH nHKa 2. 
14. To ~e, ~To I2, TOJihKO ,IJ,JI.R sHeprHH nHKa 3. 
!5. KoJI~eeTBO aTOMOB B 3TaJIOHHOM eneKTpe B e,IJ,HHHUaX I017• 

B MaeeHB IN BBO,IJ,.RTe.R eJie,IJ,yiD~He BSJIH~HHhl: 

I. ~HHa oc5pac5aThlBaeMoro yqacTKa eneKTpa (2n ), n - ue~oe ~Heno. 

2. ITonymHpHHa 3TaJIOHHoro eneKTpa. 
3. EeJIH Heoc5xo,IJ,HMa rHeTorpaMMa 3TaJIOHHoro eneKTpa, TO BBO,IJ,HTe.R 

nn6oe ueJioe ~HCJIO c5oJihme 0. 
~OTIOJIHHTeJihHa.R HH~OpMaUH.R K 3TaJIOHHOMY eneKTpy BBO,IJ,HTe.R B ene.rr.yro~eM 
nopR,rr,Ke: 
I. KoMMeHTapHti, eoeTo~ti H3 72 eHMBOJIOB (~opMaT ?2AI). 

29 



------------·--···--·-·-----------

2. HoMep Ha~anhHoro KaHana ~aHHor~ cneKTpa (II1). 
3. ITepB~f1 KaHan, c KOToporo Ha~HHaeTcH o6pa6oTKa (I1). 
4. HRmHRR rpaHHua ~R ~eaoro ~Ha (IBL1). 
5. BepXHRR rpaHHna ~JIR Jieaoro ~OH:l (IBL2). 
6. HH~RR rpaHHua ~JIR npaBoro ~H~ (IBR1). 
7. BepXHRR rpaHMUa ~H npaaoro ~ia(IBR2). 
8. !paHMila o6pe3aHHR ( ICUT ) ( ec.m BBO~I-ITCH BeJIH~HHa, paBHaH 0, 

TO rpaHHila onpe~eJIHeTCR aBTOMar~eCKH). 
9. ~I-IHa yqacTKa cneKTpa (NCH). 
IO.MoHHTOpHDif1 c~eT (MON). 
II.IlJio~Mb o6pasua B cM2 (AREA) (!f>opMaT F8.2). 

'tfifCJia c 2 no IO BBO~RTCH no 6ec~o:;>MaTHOMY BBO,Jzy. 8TaJIOHHhlf1 cneKTp _ 
npo6HBaeTcR Ha neWloKapTax (no 8 ·:mceJI Ha ne~oKapTe B !f>opMaTe ars ) • · 

NCH 

2. flporpaMMa DARSPE 

llporpaMMa BBO~HT C ne~OKapT 3KCnepHMeHTaJibHN~ cneKTp. ~aHHhle 

npo6HB810TCR no 8 ~HCeJI Ha nepepoKapTe B cpopMaTe 8I5. 

CALL DARSPE(F,N) , r~e 

F - M8CCHB, Ky~a noMe~aeTCR CTIHKTp; 
N - ~HHa cneKTpa. 

3. IlporpaMMa CRTIN 
• 

llporpaMMa BBO~HT C nepepoKapT ~OTIOJIHHTeJibHYIQ HH!f>opMaliHlO K o6pa-
6aTLIBaeMOMY yqaCTKY 3KCnepHMeHT8nhHOrO CTieKTpa. CRTIN B~3~BaeTCH 

H3 nporpaMMLI DECON 
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CALL CRTIN(F,N,NY) , r~e 

F - M8CCMB :3KCrrepMMeHT8JlhHOrO I~IIeKTpa; 

N - ~n~-~:Ha cneKTpa; 

NY - OTHOCHTenhHHH ~pee Ha~ana o6pa6aTNBaeMoro yqacTRa cneKTpa • 

.UononHMTenhHa.rr MHcpopMarr~-~:.rr ~n: nporpaMMbi CRTIN rro~roTaBnMBaeT

c.rr H cne,nyeT B TOM :ate IIOp.H~Re, Ralt H ~OIIOJIHHTenhHa.H HHcpOpMaiiH.fi R 

3T8JIOHHOMY CIIeKTpy ( CM. OIIHCaHHe nporpaMMbt DARETA } • 

JlliTEPATYPA 

I. BoraHtr H. H ~· owm, BI-IO-BI·-394, T.2, )Jy6Ha, I98I. 
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IJPOrPAM.'vtA OIJPE.;t,?JIEID1R IIPOBEr)B ol. -11ACTML{ B MHOrOKOMITOHEHTHHX 
BEll{EljTB. ~X 

~anTaumo Bb!noJIHHJia: RratflapoBa B. A. 

I. OEIUEE 0 "lliCAI-illE 

)I,nH onpe)J,eJieHHH npo6erOB sap.:nKeHHbiX liaCTHU B MHOI'OKOMTIOHeHTHbiX 

Be~eCTBaX HCTIOJib30BaJiaCb tPoPMYJia: 

E - ~E 

S
o o 

(dE/dx)-1 dE , r.n.e 

Eo 

~ E
0 

- H3MepeHHb!e TIOTepH aHeprHH o( -liaCTHU ( KaB) • 

PaclieT )J.JIH MHoroKoMnoHeHTHbiX Be~e~~TB npoBO)J.HTCH MeTO)J.OM 'tiHCJieHHoro 

MHTerpHpoBaHHH/l/. 

II. OEPAU!EHHE 

CALL r·1AINRP (L,EO) , I')J.e 

L - )J.JIHHa MaccHBa A (eM. n.ill), co.n.ep~a~ero Koa~HUHeHTbi noJiy-

aMnHpH-qecKoro TIOJIHHOMa. 

EO - HaliaJibHaH :3HeprHH E
0 

• 

ID. IIO,I[OTOBKA Vffi~OPMAI.IIDi 

IlporpaMMa HCTIOJib3yeT COMr-10NiCOC1 /A (2, 6) • 

IY. Bl1,U fiEliATM 

IlporpaMMa Bb!)J,aeT Ha ne-qaTb Ta6JIHUy, COCTaBJieHHYJO H3 TIOJiy-qeHHbiX 

BeJIHtiHH npo6eroB ~-tiaCTHU. IJepBaH BeJIH"qHHa COOTBeTCTByeT :3Hepr11HI 

(E
0 
-1) KaB, a nocJie,r:t;HHH (E

0 
-300) KaB. 

JillTEPATYPA 

I. BoraHli R. H .n.p. o;ml1, BI-I0-81--394, T.IT, ,Uy6Ha, I98I. 
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CPABHEHHE CITEKTPOB 

I • OBIUEE 0 lVlCAfME 

IlporpB.MMa nOCJie BBO~a M8CC~Bt)B -qaCTOT ~ ~X ~cnepc~~ ~H KB.JK~O

ro ~3 ~Byx cpaBH~BaeMhlX cneKTpOB :fnOpR~O'q~BaeT C~CK~ -qaCTOT B nopH~

Ke B03pacTaH~H, npoaepReT Ha "pa3)emHMOCTh" JI~H~~ K~oro cneKTpa, 

npoao~~T npe~aap~TeJihHyYO ~,rr,eHT~qJ~ \armiO JI~H~H ~ ~x oT6oV1 ~ITo cn~cKaM 
OKOH'q8TeJihHO ~~eHT~qJ~~~pOB8HHUX JI1H~~ COCT8BJIHIOTCR BeJI~'qHHH yKJIOHeH~M 

3T~X JI~H~~ no ~HTeHC~BHOCTflM (npo~paMMa IDENT1 ). 

Ecn~ ~mr K~oro cneKTpa ~onJJIH~TeJihHO a~aiOTCH Macc~Bbi ~HTeH

c~BHOCTen ~~X ~~cnepc~~ (nporpaM~a IDENT2 ), TO np0~3BO,IJ,~TCH ~0-

nOJIH~TeJibHOe cpaBHeH~e cneKTpOB nJ ~HTeHC~BHOCTHM. 

F1 ,F2 

D1;D2 

F11,F12 

011,012 

L1 

L2 

IT. OBPAU,TEfHE 

CALL IDENT1 (F1 , 01 , F2 ,'o~ , L 1 , L2) 

CALL IDENT2(F1,D1,F11,r11,F2,D2,F12,D12,L1,L2), r~e 

- ~MeHa M8CC~BOB -qacTOT [ - 2 cneKTpOB; 

- ~MeHa Macc~BOB ~vtcnepc-in; 

- ~MeHa M8CC~BOB ~HTeHC~3HOCTeM; 

- ~MeHa M8CC~BOB ~vtcnepc:-iti! ~HTeHC~BHOCTe~; 

- ~JI~Ha COOTBeTCTByYO~~X :¥18CC~BOB 1-ro cneKTpa; 

- )J,JI~Ha COOTBeTCTByYO~~X :¥18CC~BOB il-ro cneKTpa. 

ill. TIO.WOT03KA Vlli{I?OPMAIJW1 

C nepqJoKapT BBO~KTCR ~HqJopMa:~~H EPS1 ,EPS2 ,NN , KOTopaB 

cooTBeTcTayeT aeJI~-q~HaM eq' eP,N (eM. o6~ee on~caH~e/2/) ~ onpe
,IJ,eJIHeT TOqHOCTb BH-q~CJieH~fl. {l?opMa·r (2F8.2,I2). 

IY. BM.U I1E1ATI1 

fle-qaTaiOTCH ace ~cxo,IJ,HHe ~aHH~e nporpaMMbi no,IJ, aaronoaKoM: 

THE LIST OF INPUT DATA 

ile-qaTaeTcH coo6~eH~e o noJIHoM, qa~T~'qHOM~co:ana,IJ,eH~~ HJI~ o noJIHOM 

Hecoana~eHH~ cneKTpoa. 

fleqaTaeTCH Cn~COK OKOH'q8TeJihHO ~.)J, ~HT~qJ~l1~pOB8HHbiX JI~HH~. 
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Y. BBO)J, C I1EP!f?OKAFT I1CXO,gHOI1 ffif(f.;OPMAI..U111 
( npOI'paMMhi IDENB1 1 IDENB2 ) 

~HHHH Ha6op npo:rpaMM OC~8C7BnR8T BBO~ C nep~KapT HCXO~HOH 

HH~pM8llHH, npeo6pa3yeT K H~OMY BHAY H aanHC~BaeT B 3~8H~e MaC

CHBbl. 
CALL IDENB1 (F1,D1,F2,D2,L1,L2) 

CALL IDENB2(F1,D1,F11,D11,F2,D2,F12,D12,L1,L2) 

B Ka~ecTBe napaMeTpoa a~BIDTCR HNeHa MaCCHBOB, KY~a 6y~eT aanHcaHa 

COOTB8TCTByromaR HH¢QpM8DHR • 

.i1CX0~8R HH!flopMaUHR ,IJ,JIR nporpaMMbi IDENB 1 • 

roTOBHTCR naKeT neplfloKapT ~acToT H ~ncnepcHti I-:ro cneKTpa a 

c~e~IDmeM nopR~Ke: 

I-R neplfloKapTa-~acToTa I-oH ~HHHH l~ • 
2-R neplfloKapTa-~HcnepcHR I-oti JIHHRH D5~ , 
3-H neplfloKapTa-~acToTa 2-oti ~HHHH I~ , 
. . . . . . . . . . . . . . . 
. . . . 
(2N-1) -R neptlloKapTa-~aCTOT8 N -OH ~Hffi'IH } ;.,., , 

2N -R nepq,oKapT8-.JJ.HcnepCHR N-OH ~HHHH l> J ;._, 7 

(2N+1) -R neplfloKapTa-HyJieBaR ne~KapTa (c npo6HThlM HyJieM), 

(2N+2) - ~ID6aR nep¢oKapTa. 

AHanor~Ho roTOBRTCR neplfloKapTbi .JJ.QR 2-oro cneKTpa. ~opMaT Bcex nep

~oKapT (F10.0) • 

.i1CXO~H8H HH!flop~!8DHR ~JIR nporpaMMhi IDENB2 . 

llOMHMO ~aCTOT H ~HcnepCH~ ~OlOJIHHT8JibH8H HH!f>OpMatrnR CO~ep~HT 

HHT8HCHBHOCTH H ~HcnepCHH HHT8HCH~HOCTeti: 

I-R n/K - ~acTo·ra I-oti ~HHHH, 
1-Wi cneKTp 2-R n/K - ~ncne}CHR l-oti ~Hrrn:H, 

3-H n/K - HHT8H•::HBHOCTb l-oti ~Hffi'IH, 
4-H n/K - ~ncne:xHR HHTeHCHBHOCTH I-o~ ~HHHH, 

. . . . . . . . . . . . . . . . . . . . 
4N-3 - ~8CTO'l'8 N-OH ~HHHH, 

4N-2 - ~HCfl8JlCHR N -Oti JIHHHH, 

4N-1 - HHTeHeHBHOCTb N -o£1 JIHffiiiH, 

4N - ~HCfl8JlCHH HHT8HCHBHOCTH N -OH JIHHHH, 

4N+1 - HyJI8Bll11 n/K 

4N+2 1 4N+3 - 3 npOll3BO~bH~e KapThl 

4(N+I) 
ll-oA cneKTp aHa~or~eH nepBOMY· ~>pMaT scex ne~KapT CF10.0) • 
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IIPOPPAM!\iA CPABHEHMH ,nBYX CITEI~POB TIO l!ACTOTAM M ,nMCIIEPCMHM 

AAanTaUHIO BblnO.JIHHJia: Bopo6beBa H.H •• 

I. OEI.UEE OIMCAflliE 

IlporpaMMa/I/ npOBO~HT H~eHTHCJHKaiTHIO JIHHHf:\ ( tlaCTOT) ~Byx cneKT

poB H no CTaTHCTHlleCKHM KpHTepHRM12/ cpaBHHBaeT 3TH cneKTpb!. 

J(Ba cneKTpa 38.,IJ,aJOTCR Ha6opaw1 qacTOT { !Z} , t 'fJl} H ~HcnepcHf:\ 

{ Dl{ l (D 'f j } • liHHHH ! ~ H J! Ha3b!BaiOTCR H~eHTH!PHUHpYJO~MHCR, 
eCJIH 

CtlHTaeTcR, tlTO cneKTpbl noJIHOCTbiO c:oBnB.,IJ,aiOT, ec.JIH o6o6~eHHaR HeBR3Ka 

p(I,II) < 1 + E 12r 
p 

CneKTpbl cosna~aroT, sa HCKJIIOtleHHeM N pesKo Bbl,IJ,e.JIRIO~HXCR Ha6JIIO-

PN (l,II) < 1 + €. , I'~e p 

e p ' Eq. - ~osepHTeJibHble rpaHHllht . (~rpOBHH 3H8tlHMOCTH). 

TI. OBPAII!EHHE 

CALL PTAIR(F,D,NL1 ,NL2,EPS1 ,EPS2,~·N,MX,R012,R012F,NouT,KP,IERR), r,IJ;e 

F - Be~eCTBeHHbl~ ,1\BJ'MepHbl~ Macc:HB tl8CTOT (pa3Mepa 2:><:MX ) , B nep-

BOtl cTpoKe sa)\aiOTCR MX qac:ToT nepsoro cneKTpa, so BTopo~ 

CTpOKe 38.,IJ,aiOTCR MX tlaCTOT BTOpOI'O cneKTpa; 

D · - se~ecTBeHHblii MaccHB ~Hcnepc:H~ ( pasMepa 2xMX ) , s nepso~ 

CTpOKe 3a)\aiOTCR HX ~Hcnep<:HM nepBOI'O cneKTpa, BO BTOpOtl 

CTpOKe 38~aiOTCR .r.iX ~Hcnep<:HM BTOporo cneKTpa; 

NL1,NL2 -·tlHCJIO JIHHH~ nepBOI'O H B~OpOI'O cneKTpOB COOTBeTCTBeHHO 

(THn- uenbl~); 

EPS1,EPS2 - 38~aBaeMble ypOBHH 3HHtlHMOCTH (THn-se~eCTBeHHblti); 

NN - MaKCHMa.JibHO B03MOiKHOe tlHCJIO pe3KO Bbl,IJ,e.JIRIO~XCR Ha6JIIO~eHH£i 

(THn- uenbltt); 

MX - 3B.,IJ,aeTCR paBHbiM MaKCHMJ'MY H3 tlHCeJI NL 1 , NL2 ( THn - IIeJiblfit) ; 

R012 - Be~eCTBeHHaR nepeMeHHaR MH BbltlHCJIReMOI'O Hatla.JibHOI'O 3HatleHHR 

HeBR3KH p ; 

R012F- se~eCTBeHHaR nepeMeHHaR ~JIH BbltlHCJieHHOI'O KOH€tlHOI'O 3Hatl€HHR 
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------~----·------1 

HeBR3K~ pN(I,II) noc~e oT6pac~BaH~R N peaKo B~~e~RID~HXCR 
HaO~IO~eHH~; 

NOUT - napaMeTp peay~hTaTa: 

{ 

0 - cneKTp~ TIO~HOCThiO COBna~aiOT, 

NOUT= -I - cneKTp~ no~HOCThiO He COBna~aiOT, 

>0 - ~Hc~o oT6pomeHH~x Hao~ro~eHHH; 

KP - nenaR KOHCTaHTa, aa~aiO~aR pe~HM paooT~ ne~aTH: 

KP. = { 0 - peay~hTaT He B~ll,aeTCR Ha ne~aTh, 
I - peaynhTaT ne~aTaeTCR. 

llpH niOOOM KP peay~hTaT acer~a COII,ep~TCR B napaMeTpaX oop~eHHR. 

IERR - ~~arHOCTH~ecKaR nepeMeHHaR 0 paOOTe nporpa~. EcnH IERR#O 

TO 6un~ HapymeHhl yc~oBHR paoo~ nporpaMMH/I/. 

ill. ITOWOTO 3KA I1Hil'>OPMAUID1 

1. 3~aTb 3Ha~eHHR F,D,NL1 ,tfL2,EPS1 ,EPS2,NN,Z.1X,KP. 

3aMe~aH~R no HCDO~b30BaH~IO: 

I. !o1X ~ 300. 

2. Hcnonh3YIQTCR nporpaMMhl: B:-IyTpeHHRR - PTAIR1 , BHemHRR -

SF48R - ~3 6~6~~0T9KH ~HcneHHOro aHan~aa HI1BU I~Y. 

IY. BWl IIEiATI1 

llpHMep B~a~H npH KP=1: 

PROGRAM IDENT-1 

CALCULATING CENTER, MrY 1977 

THE LIST OF INPUT DATA 

EPS1=0.05 EPS2=0.05 NN=1 

SPECTRUM NUMBER 1 CONTAINS 2 LINES 

NUMBER FREQUENCY DISPERSION 

1 

2 

0.01 

1.00 

0.010 

0.010 

SPECTRUI-1 NUMBER 2 CONTAINS 2 LINES 

NUMBER FREQUENCY DISPERSION 

1 

2 

0.10 

2.00 

0.01 

0.01 

PRIMARY IDENTIFIED LINES 

S? -



SPECTRUM SPECTRUM 2 

0.01 0.1 

R012=30. 302 

SPECTRA 1 AND 2 COINCIDE PARTLY EXCLUDING 

2 EXTENDED OBSERVATIONS 

THE LIST OF FINALY IDENTIFIED LINES 

SPECTRUM 1 SPECTRUM 2 

0.01 0.10 

R012F = 0.405 

JlliTEPATYPA 

I. Bora~ H H ~· OVmH, BI-I0-394, cTp.50, ~6Ha, 1981. 

2. 3aHKHH IT.H. H ~· Bonpoc~ H~ea1H~KaUHH H cpaBHeHHB cneKTpoB. 
Tpy~ HHBU. C6opHHK "06pa6oTKa H HHTepnpeTaUHB ~sKQeCKHX sKcne
pMMeHTOB", Br.m.6, MrY, I977. 
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PEIIIEHME 3A)¥\. tll1 OUEHMBAH.viB TIA?AMEI'POB HE.ID1HEJ!HO~ MO,nEJll1 B 
PA1\1KAX MEI'O,IJ.A HlJ1MEHbilH1X KBAJWATOB C I1Ci10JI130BAHMEM ITPVIHUMT1A 

MMHMMA.llbHbiX ITOITPABOK K HA l!AJibHOMY fiPI1BJll1Ji{EH1110 

AAanTauHro BNnonHHn: illa~paHOB E.B. 

I. OBlllEE 0 "MCAHME 

IlporpaMMa PTDARC RBnReTCR Mi),IJ,H~HUHpOBaHHblM BapHaHTOM nporpaMMN 

PTDARC /1/ . 
IlyCTb Y1= (Y1 (NB), Y1 (NB+1), .•• , Y1 (NE)), Y1 (T) - He3aBHCH-

MHe cnyqaAHhle BenH~HHhl, HMero~He n;raccoHoBcKoe pacnpe,IJ,eneHMe c MaTe-

MaTHtieCKHMH OiKH,IJ,aHHRMH Y(T) , r;~e Y(T) = Y(T;A(1), ••• , A(K) ) 

3HatleHHR ~YHKUHH Y ( T; A ( 1 ) , ••• , j ~ ( K) ) apryMeHTa T , 3SBHC.flll\8t\ 

OT napaMeTpOB A(I), ••• ,A(K) , Ha ceTKe T=NB, ••• ,NE , r,IJ,e 

NB,NE - uenhle tlHCna ( NB< NE 

Y(T;A(1), ••• ,A(K)) H3B8CTeH. 

) . ITpe,IJ,nonaraeTCR, t~TO BH,IJ, ~HKliHH 

~)e6yeTcR onpe,IJ,enHTb napaMeTphl 

A(1), ••• ,A(K) , HCXO,IJ,H H3 Y1 H HatlanbHhlX npH6nHJK8HH~ napaMeTpOB 

AO ( I ) , • • • , AO ( K) • 

B KatleCTBe HCKOMbiX 3HatleHHA napaMeTpOB A(I), ••• ,A(K) 

CR HOpManbHOe pemeHHe/
2/, peanH3~>~ee MHHHMJM ~JHKUHH 

K 
Q(A(1), ••• ,A(K))=L ((A(I)-AO:I))/<IAO(I)I + O.OS))xx2 

I=1 

Ha MHOlKeCTBe, 3a,IJ,aHHOM HepaBeHCTBCIM: 

6epeT-

IPO(A(1), ••• ,A(K))-(NE-NB+1)1~ ~:QRT(8x(NE-NB+1)) , r,IJ,e (I) 

NE 
PO (A ( 1) , • • ·,A (K) ) = L (Y1 (T) -Y IT; A ( 1) , ••• ,A (K)) ) Xlf2/t-7 (T) xx2 ( 2) 

T=NB I 

W(T)=SQRT(Y1 (T)), T=NB, ••• ,NE 

- fl. OBPA!UEHV:E 

CALL PTDARC(NB,NE,K,Y,B,c,PTDAN4,IT,IERR) , r,IJ,e 

NB - 3a,IJ,aHHaR Ha~a.JibHaR TOtlKa CE TKH aprJMeHTa T ( THn - UMN~) ; 

NE - 3a,IJ,aHHaR KOHemiaR TO~Ka C8'l KH api'JM8HTa T ( THD - uen~) ; 

K - 3a,IJ,aHHOe KOntf~8CTBO napaMe'l pOE ( THn - uen~) ; 

Y - 3a,IJ,aHHhlii: Be~eCTB8HHbi~ MaCC¥. B ,IJ,nHHhl ( NE-NB+1 ) H Y=Y1 '; 

B - 3a,IJ,SHHNA Be~eCTBeHHhlii: MaCC~B ,II,nHHbi K , CO,IJ,ep~~Hf.l HatlanbHhle 

npH6nHJK8HHR napaMeTpOB (B= (A0(1), ••• ,AO(K)): 
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C - onpe~SRRSMbi~ nporpaMMO~ aemeCTBSHHM~ BSKTOp ~RHH~ K 

CO~SpiKaii\H~ BbTtU1CRSHHbiS :lapaMeTpM; 

PTDAN4 - HMR BHSmHe~ no~nporpaMMhl BbrtiHCRSHH.R 

Y(T;A(1) 1 ••• 1A(K), H IIY/DA(l) 1l=1 1 .•• 1K. 

llo~nporpaMMa PTDAN4 3l~aeTCR DORb30BaTSRSM H HMSST BH~: 

SUBROUTINE PTDk~4(T 1 U) 

COMMON/A/A/ ( 1 00) /DOP /M 1 ll A1NK 1NK1 1NK2/DF /DF ( 100) 

U=Y(T;A(1) 1 ••• 1A(K)) 

DF ( 1 ) =DY /DA ( 1 ) 

DF(K)=DY/DA(K) 

RETURN 

END 

IT - 3a~aHHaR neRaR nepeMeHHELR, 3a~aromaR pexrn:M BH~a-q:H Ha ne-qaTb 

npOMeltyTO'qHbJX pe3yRbTaTCtB HTepaQH~: 

IT=-1 - B~a"tJH Ha ne-qa'J'b HST, 

IT= 0 - B~a-qa pe3yRbTI:.TOB nocne~He~ HTepaUHH, 

IT= N - r~e N=1 I 2 I • • • - B~a-qa pe3yRbTaTOB K~o~ 

N -of.l HTepaQHV. ; 

!ERR - ll8RO'q:HCR8HHH~ ~HarHOCT~8CKH~ napaMeTp; 

IERR=O - noRy-qeHbi napaMETphl, peaRH3YJOmHe MHHHMYM ~YHKI:\HO-

HMa Q (A< 1 ) I ••• I A< K) ) Ha MHOltSCTBe, 3a~aHHOM 

HepaBSHCTBOM {1); 
IERR=1 - BHXO~e napaMETphl C=(C(1) 1 ••• 1C(K)) peMH3Y-

DT 6e3yCROBHhl~ MHHHMYM PO(A(1)1···~A(K)) 

Ha npocTpaHCTB€ E pa3MSpHOCTH K , ~R HHX 

cnpaBe~HBO 

PO (C (1) 1 ••• 1 C (K))- (NE-NB+1) > SQRT (Bx (NE-NB+1)) 1 

T.e. (I) He BhlDORH.ReTc.R; 

IERR=2 - B Ka-qeCTBe OKOHqaTSRbHOrO pe~eHHR B~a!OTCR Ha-qaRb

HhlS npH6RHiK8HHR napaMeTpOB C=(A0(1)1···AO(K))I 

eCRH BhlDORHR8TCR ycROBHe: 

PO (AO ( 1) 1 ••• 1AO (K))- (NE-NB+1) ~ -SQRT (8x (NE-NB+1)) • 

~aTMbHhle OIDH6KH B03MO*Hhl nHmb npH pa6oTe nporpa~ MHHHMH3aUHH 

KB~aTH'qHOrO ~YHKUHOHaRa (CMOTpH )nHCaHHS nporpaMMH FUMILA ). 

LfO 



ID. ITO,UfOTOm\A I1HcliOPMAlJ.lli1 

Ben Heo6xo,IV1Man HHcpopMamrR aa.u.aeTcn trepea cpaKTHtreCKHe napaMeTpbi 
npii! o6pameHii!Ii! K nporpaMMe PTDAR , rJO~b30BB.T9~b 3B.HOCii!T Ii!HcpopMB.Qli!ID 

B MB.CCii!Bbl nepe.u. o6pameHHeM K .u.aHH<,f-l nporpaMMe. 

IY. BI1,U !JEtrATM 

BH,IJ. netra.TH pery~HpyeTcR nonb~OBB.Te~eM trepea aHatreHHR cpaKTHtre
CKoro napaMeTpa IT • 

3a.Me~B.Hlilll no Ii!CTIOnb30BB.Hlil~: £. U9~liX 3KOHOMHOrO pB.CXO,IJ.OBB.Hii!H 

6YMB.rli! cne~eT 3B.,IJ.B.BB.Tb IT=-1 (HeT netrB.TH), ~H60 IT=O (netrB.Tb 

noc~e.u.Hei-l HTepauHH). ITpH IT> -1 npoHcxo,IJ.HT Bbl,IJ.atra Ha netra.Tb TeKy

~HX 3Hatr9Hlil~ H9BH3Kli! ( R6 ) Iii napaMeTpa perynHpH3B.Uii!Ii! ( AL ). 

Jll1TEPATYPA 

I. Bora.Htr H. Iii .u.p. OI1HI1, BI-IO-BI-394, ~6Ha, I98I. 

2. 3a.Ii!Kli!H rr.H., KaH.u.aypoB c.rr. B c5.: "HeKOTOpble BOnpOCbl B.BTOMB.Tii!3Ii!

poBaHHO~ o6pa60TKH Iii Ii!HTepnpeTa:nm cpii!3Ii!tr9CKii!X 3KCnepHM9HTOB". 
Ha,IJ.-BO ~WY, Bbln.3, I975. 
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IIPOPPAMMA OflPE).J;EJIEHI1H ITAPAMETPOH B 3KCI10HE~bHOM IlPE,I(CTABJIEffilli 
\PYHKI.U1l1 C OUEHKO;; truC:JIA KOMITOHEHT 

I. OB!UEZ Ofl.1CAffi1E 

\PyHKUH.R f(x)= ~ A.e-).iX 39.,IJ,8eTC.R Ha paBHOMepHOA CeTKe no x, 
i='f ~ 

Xk = X0 + (k-1) •H , k = 1, ••• ,N , C HeKOTOpO~ norpemHOCTbiO bk , 

T.e. Jf<xk) - f(xk) I ~ ok • ~cno KOMnoHeHT aa~aeTC.R nonb30BaTeneM 

HnH oneHHBaeTC.R MeTO~OM, H3nO)KeHHbM Bl1 I npH II ABM/1 = M·max I ok I. 
CornacHo MeTe~ ITpoHH/27 cTpOHTC.R uaTpHna Bij= f(xi+j- 1 ) 

i,j = 1, ••• ,m H BeKTOp b.= f(x.+~) • Tor~a napaMeTpbl c>:i..l ,.._ 
1 

~ .L m 
O!!pe~en.RIOTC.R KaK )...l =- Hln St , r)\e Si - KOpHH ypasHeHH.R t.ck Jk = 0 , i=1, ••• ,m , Cfii = 1, a(C

0
, ••• ,Cm_1 ) 

- pemeHHe cHcTeMbi: Be = b • ITocne 3Toro napaMeTpbl {'AJ onpe~en.RIOTC.R 
nyTeM pemeHH.R CHCTeMbl ypaBHeHHH: 

"' ~A. exp(- 1i xk) = f(xk) , k=1,2, ••• ,m 
t:-1 ~ 

II. OBPAI!IEHME 

CALL PTDER(X, Y ,DY ,N, ~!,B,R,A,RR, !ERR) , r~e 

X - 3a~aHHbiA O~HOMepHbii:l MaCCHB ~!IHHOtf N 3Ha'tleHHtf aprYMeHTa xk , 

a B KOHne pa6oTbl nporpa~I B nepsble M aneMeHTOB MaccH'Ba 

r'Jy~T 3acnaHbl Hatf~eHHble 3Ha'QI~HH.R 1 'Xi. 1 ( THn - BellleCTBeHHbltf); 

Y - 38~8HHbltl O~HOMepHbltf M8CCHB ~IHHOi:l N 3Ha'tleHHW lPYHKDHH f (X) 

(THn- BellleCTBeHHbli:l); 

DY - 38~8HHbltf O~HOMepHbitl M8CCMB ,IJ)[HHOtf N norpelllHOCTetf H3MepeHH.R 

<fJyHKtTHH f (x) ( THn-BellleCTBeHHHH) ; 

N - 3~8HHOe 'QHCnO TO'QeK CeTKH {>kl (~Hn- ne~); 
M - 38~8HH8.R OUeHKa 'QHCna KOMnOHEHT m , a B KOHUe pa60Tbi npo-

rpaMMbl B Hee 6y~eT 3acnaHa or eHKa m ( THn - uenhitf) ; 

B - pa60't1Htf M8CCHB ( MxM ), B KOHne pa60Tbi nporpaMMbl B ero 

nepBbltf 3neMeHT 6y~eT aa~~aHa BenH'QHHa HeB.R3KH 

"' 6 = ~ { fk- fT (xk) p (THn - EellleCTBeHHbiW); 

R - pa60't.IHW M8CCHB ( NxM ~ , B KO 'iUe pa60Tbi npOrpaMMbl B ero 

nepBbitf 3neMeHT·3aCNnaeTC.R HOp;.!a MaTpHI.lbl OmH60K (THn

BellleCTBeHHbli-1); 
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-------------........,_----===~~----=-=---.. ~-- --·- ··-------------·--··· ---

A - MaCCHB ,!J.JIHHOH M , B KOTOP>l~ 3aChlJia!OTCR Haf:l:~eHHbie HHTeHCHB-
HOCTH 'Ai ( THn - BellleCTBeH mt1) ; 

RR - pae5otmti MaCCHB ,!J.JIHHOf:l: RR ~ THTI - KOMruieKCHblfil) ; 

IERR - Ue~aR nepeMeHHaR, C~Y*~aR ~nR ~HarHOCTHKH H Bble5opa pe*HMa 
pae5oTbl nporpaMMbi. IlpH o6paqeHHH K nporpaMMe c IERR < o trHc~o 

KOMTIOHeHT M ~O~*HO 6bTTb 3H,IJ,aHO nonh30BaTe~eM. IlpH IERR > 0 
~ u 

m oueHHaaeTcsr no.rr,nporpaMMoltl'. 
Iloc~e pae5oTbl nporpaMMbi HMeeT<:sr cne,eyiOII\aR ~HarHocTt.iKa: npH · 

IERR=O nporpaMMa npopae50TMa HOpMMbHO; npJII IERR=-1 - TIO~b30BaTe~b 

o!IIH6otrHo sa~a~ M ~ o HnJII M ;.N/2 , B aToM c~yqae nporpaMMa no~ara-
eT M=[N/2) • IlpH IERR > 0 ,IJ,JIIai'HOCTJIIKa COBna,n,aeT C ,IJ,JIIarHOCTJIIKOf:l: 
nporpaMMbi AEH2R ( BbltrHC~eHJIIe COC5C'l EeHHbtX 3HatreHJII~ MaTpHllbl) • 

ill. IIO,llfOTOEI\11 l1H'50PMAIJkill 

Bcsr Heoe5xo~JIIMasr HH~OpMaDHR sa.rr,aeTcsr trepes ~aKT~eCKJIIe napaMeTpbi 
npH oe5pall\eHJIIH K nporpaMMe PTDER • ,IVrsr trJIICe~ M,N ·,IJ,O~*HO HMeTb MeCTO 
COOTHOmeHJIIe M~N/2 • B npOTHBHOM cnyqae B nporpaMMe npHHY,IJ,HTe~hHO 

6epeTcsr M=N/2 • Ec~JII no~bsoaaTerrb sa.rr,aeT MaccHB DY paa~ Hy~ro, 

TO BenHtrHHa fiLlBII C5epeTCR paBHOt1 B8~HtrHHe MHHJIIMMbHOrO nonO:lKJIITe~bHOrO 

'tlHC~a, npe.rr,cTaansreMoro Ha ,n,aHHoti M~HHe. Ec~H B cneKTpe no A npHCYT
CTByeT KOpOTKO:IKJIIBYII\8R KOMTIOHeHTa. A L ~ i , 3TO MO:IKeT npHBeCTH K TIORB
JieHJIIIO li. ~ 0 • TaKoe .A i. no~ara-~Tcsr paBHhiM 1979 yc~oaHo, 3To .rr,Har
HOCTHpyeTcsr trepe3 IERR • 

IY. mm IIE4ATV1 

HeT. 

JMI'EPATYPA 

I. Jiruruom ]. IIpaKTHtrecKHe MeTO.IJ.bl npHM~~oro aHaJIHsa, M., illl, 1962. 

2. 3aHKHH IT. H., MoHceea B. H. YcTof:l:t:·Hablf:l: MeTo.rr, HHTepnpeTaUHH .rr,aHHbiX 
H3oTonHoro aHaJIHsa. JKBM H M~, IS78, 1fJ 2, c.487. 

43 

.. -----·----· ··-··--------·-·--~-------=::....:=:::::....:....;.;....;.,o,;o. _______________ _ 



.IIPOrPAMMA OUEH1i11 tmCJIA KOMIIOHEHT B 3KCIIOHEHUVIAJI1HOM 
IIPE;JJ,CTAB.mmru illYHKIJ lli1 

. He~e~beaa ].C., Tapacoaa B.H. 

I. OBillEE 0 fMCAI-rnE 

!JY.cTb lflyHKl!Hfl f (x) = tAi e- >., x s~aHa Ha paaHoMepHotl ceT-

. Ke/J '2/ no x : Xk = x
0 

+ kh C He toTopotl norpemHOCTbiO ofk , T. e. 

1cxk) = f(>k) + ofk k=1 12 1 ••• 1N1 • 

B KatieCTBe OlleHK-a tiHCJia KOMnOHeHT ~YHKIIHH f(x) 6epeTCfl tiMCJIO m 
paBHOe tiMC.JIY C06CTBeHHbiX 3HatieHMtl MaTpMUbl Aij= f (xi+j- 1) 

i 1 j = 1 1 ••. • IN , npeabUIIaiO~Mx no uo~JIIO 'QMCJio RLlA\1 = A • 3~ecb· 
AA =A - A , a N - anpHOpM M3BecTHM oueHKa rn caepxy, T.e. 

N >rn • 
II. OBPAIUEHJIE 

CALL PTDNR( y,DYIAIN,M,KP,IERR) , r~e ,., 
Y - s~aHHbltl o~HoMepHbltl MaCCMB ~Hoi:l N 3HatieHHi% WHKI:\MM f (x) 

(TMn-Be~eCTB9HHbli%); 

DY - 3~aHHbli% O,lJ.HOM9pHbli% MaCCMB ~JIMHOf,l N norpemHOCTei% HSMepeHMfl 

lflyHKI:IMH f (x) ( THn - B9~9C'l'B9HHbliii); 
A - pa60'Q:l1i% MaCCHB ,D;JIHHOi% ( ~ ) ( THn - Be~eCTBeHHlilt%) ; 

N - 3~aHHOe 'qMCJIO TO'ti9K Ha C9'l'Ke {xk} (THn - U9Jibli%); 

M - sa~aHHafl OU9HKa CBepxy 'qHCJ.a KOMnoHeHT, H B KOHQe pa60Tbl 

nporpaMMb1 B Hee sacblnaeTc.R oueHKa m ( TMn - nenbliii) ; . 

KP - uenaR nepeMeHHa.R, 3~aaaeMsfl noJib30BaTeneM npH Bhl6ope cnoco6a 

OQ9HKH m : 
0 npH II AAII = NOf 

KP = 1 npH R .1AI = D £l AlJ, 

2 npH 

IERR- ITeJiaH nepeMeHHafl, CJIYJK~aH ~fl ~Hai'HOCTHKH pa60Tbl nporpaMMbl: 

IERR=o - nporpaMMa npopa6orana HopMaJibHO, 

IERR=-1 - nOJib30BaT9.Jib OmH6::>'QHO 3a,JJ.aeT M~ 0 M.JIH M > N/2 ., 

B 3TOM C.Jiyqae no.JI~raeTCH M =[N/2] ; 
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!ERR > 0 Jri B8pHbiX HatiaJibHblX: ~aHHbiX ~HarHOCTHKa COBTia~aeT C 

~HarHOCTHKOM nporpaMMbl AEH2R (BhlliHCJI8HH8 C06CTB8H

HHX 3HaqeHHM MaTp~Ubi) Jri3 6H6JIHOT8KH o6~ero Ha3Haqe

HHR. 

ill. TIO,I['OTOB{A. illN!OPMAUIDf 

BcR He06XO~HMaR HH~OpMa~HR a.~aeTCR qepea ~aKTHqecKHe napaMeTpbi 

npH o6pa~eHHH K nporpaMMe PTDNR , ~R liHC8JI N,M ~OJI~O HM8Tb M8C-

TO M f N/2 • ECJIH TIOJib30BaTe.JJb 3~aeT MaCCHB DY paBHhiM Hy.JJIO, 

TO B8JIHliHHa f). TIOJiaraeTCR paBHOtf :38JIJriliHHe MHHHMaJibHOrO TIOJIOJIUiT8JibHOrO 

tmCJia, ~onyCTHMOrO B ~aHHOtf MaiDHHI~. 

rY. mm rrm t TM 

HeT. 

Jll.ITEPATYPA 

I. 3aHKHH rr. H. ' MoHceeB B. H. y CTOiiliHBblti M8TO~ HHTepnpeTaiiHH ~aHHblX 

H30TOnHoro aHa.JJHaa. }KBM H Mil),. ::978, N/12, c.487. 

2. Boratrt~ H. H ~· OMffii, EI-I0-8!--394, ,lly6Ha, 1981. 
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PEliiEHI1E 3AM till OUEHMBAHill! fAPAMEI'POB HEJIMHE7JH0!-1 MO,JJ;EJIM 
B PAMKAX MErOM HM1MEHblill1X KBA)J.PATOB 

I. 013IIlEE orm~AHME 

ilporpaMMa PTDWR HBHH8TCH MO~H~HUHpOB8HHhlM B8pH8HTOM nporpaM-

Mbl PTDWRC/I/. 

IlyCTb Y1 = (Y1 ( 1) , ••• , Y1 (NE)) , Y1 (T) - H938BHCHMbie HOp-

MaHbHO pacnpe~e~eHHMe cnyqa~HM9 Be~H~HHM C M8T8M8TH~9CKHMH O~~aHHR-

MH Y (T) H ~HCnepCHHMH W1 (T) xx2 r~e Y (T) = Y (T;A ( 1) , ••• ,A (K)) 

SHa~eHHH <flyHKUHH Y ( T; A ( 1 ) , ••• , 1\. ( K) ) aprYM8HT8 T , 38BHCH~e~ 

OT napaMeTpOB A ( 1), ••• ,A (K) , Ha CeTKe T =1, ••• ,NE , r~e 

NE - ne~oe ~Hc~o, 6o~bmee I. ITp~~no~araeTcH, ~To· BH~ ~KUHH 

Y(T;A(1), ••• , A(K) ) H3B8CTei. Tpe6yeTCH onpe~e~HTb napaMeTpM 

A(1), ••• ,A(K) , HCXO~H H3 Y1 , Ha~~bHMX npH6~~eHH~ napaMeTpOB 

A0(1), ••• ,AO(K) H anpHOpHO H338CTHMX Be~H~HH W1 (T), T=1, ••• ,NE. 

B K8~8CTB8 HCKOMMX 3Ha~eHH~ napaMeTpOB 6epeTCH HOpM~bHOe pe

meHHe/2' 31, peaJIHSYIOI!lee MHHHMYM t{lyHKUHH 
1<. 

Q(A(1), ••• ,A(K)) = L (A(I)-AO(I))/(IAO(I)I + O.OS))xx2 
I=-1 

H8 MHOJI\8CTBe, 38~aHHOM HepaBeHCT:3oM: 

IPO(A(1), ••• ,A(K))- NEI~ SQR'~(8xNE), 

NE 

(I) 

r~e PO(A(1), ••• ,A(K) )= L (Y1 (T)·-Y(T;A(1), ••• ,A(K) )xx2/W1 (T)xx2,(2) 
'1'=:1 

npH T = 1,2, ••• ,NE 

ll. OEPAlllEfillE 

CALL PTDWR(NE,K,Y,W,B,C,PTDAN4,IT,IERR), r~e 

NE - 3~8HH8H KOH9~H8H TO~Ka CBTKH aprYM9HT8 T ( THn - uem~) ; 

K - 38~8HH09 KO~H~8CTBO napaMBTpOB ( THTI - ue.Jibtf;l) ; 

Y - 3~8HHMM B9I!l9CTB8HHbiM M8C<:HB ~HHbl NE (Y=Y1 ) ; 

W - 38~8HHMi1 Be~eCTB8HHMi1 M8C<:HB ~HHbl NE 

(W(J) = W1 (J)xx2), J = 1 ,2, ••• ,NE; 

B - 3~aHHbli1 B8I!l8CTBe~ M8C<:HB ~HHM K , CO~ep1K~HA Ha~~bHMe 

npH6~HJit9HHH napaMeTpOB (E=(A0(1), ••• ,AO(K)) ); 

C - onpe~e~HeMbiA nporpaMMOi1 BE~~8CTB8HHblt1 M8CC"HB ~"HHbl K 

CO,I\8pJ!ta~Ht1 B~HC~eHHMe napaMeTpM; 
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PTDAN4 - KMH BHemHe~ no~nporpaMM~ BhlqHCReHMR Y(T~A(1), ••• ,A(K)) 

H DY/DA(I), I=1, ••• ,K. 

Ilo~nporpaMMa PTDAN4 3a~aeTCR TIORb30BaTe.JieM H MMeeT BM~: 

SUBROUTINE PTDAN4(T,U) 

Cm1MON/A/A (1 00) /DOP /M,Nl.,NK,NK1 ,NK2/DF /DF ( 100) 

U=Y(T~A(1), ••• ,A(K)) 

DF(1)=DY/DA(1) 

DF(K)=DY/DA(K) 

RETURN 

END 

IT - s~aHHaR uenan nepeMeHH1R, sa~aro~an pe~M B~a~H Ha ne~aTb 

npoMe1cy'TO~HbiX pesy.JibT8T )B HTepaTTlll~, OC~eCTB.JIReMbiX B TIO,IJ,

nporpaMMe FUMILA : 

IT= -1 - B~a~H Ha ne~arb HeT; 

IT= o - B~a~a peay.JibT~TOB noc.Jie~He~ MTepatnrn; 

IT= N - r~e N=1 , 2, • • • - Bbi.IJ,a~a pesy.JibT8TOB Ka'l\,!\OM 

N -o~ HTepan rK; 

IERR - UeJIO~MCReHHbi~ ~arHOCTM' .reCKHM napaMeTp: 

IERR=O - TIO.JiytieHbi napaM:lTPbi, pea.JIH3JIDJilHe MHHHMJM lflYHKt;HoHa-

.Jia Q(A(1), ••• ,A(K)) Ha MHO~eCTBe, 38,IJ,8HHOM 

HepaBeHCTBOM. ([); 

IERR=1 - BbiXO.IJ,Hble napaMo3Tpbi C= (C ( 1) , ••• ,C (K)) pea.JIH3JIDT 

C)esycROBHbi~ MHHHMJM PO (A ( 1), ···,A (K)) Ha npo-

CTpaHCTB9 E pa.sMepHOCTH K , W!R HHX cnpaBe~.JIHBO 

PO(C(1), ••• ,C(}:)} - NE > SQRT(8xNE), 

T. e. (I) He Bbl 10JIHReTcR; 

IERR=2 - B Ka~eCTBe OKQJJq8TeJibHOrO pemeHHR Bbl,IJ,8IDTCR H8~aJib-

Hbte npH6.JI~eHH.t napaMeTpOB C= (AO ( 1) , ••• ,AO (K)), 

eC.JIH BbiilOJIHReT(~fl YCJIOBHe: 

PO (AO ( 1 ) • , ; , • ACI (K) ) - NE ~ -SQRT ( 8xNE) ~ 

IERR=65- <flaTaJibHaR OIIrn6'ta, T.e.. BbiTIO.JIHeHO YC.JIOBHe: 

min no T=1, ••• ,NE OT W1 (T)xx2' 2.0E-12. 

m. IlO,I[OTOBK\ 11H00PMAI..IWA 

Bcft: He06XO,IJ,HM8ft: HH<flopMatJHft: :3~aeTCR ~epe3 l$aKTH~eCKHe napaMeTpbi 

npH o6p~eHHH K PTDWR • YfH!fJopM:mHR B M8CCHBaX 38~aeTCR nOJib30Ba

Te.JieM. 
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1Y. BM)l fiiiRA r11 
• 

BH~ netiaTH onpe~eJIHeTCH 3Ha· .reHHeM 4JaKTHtiecKoro napaMeTpa IT 
npH o6p~8HHH K PTDWR . 
3aMetiaHHH no McnoJib30BaHMJo: B ue.rHx aKoHoMHoro pacxo~oBaHMH 6YMarH 
CJI8,IJ,y8T 38~8B8Tb IT=-1 (HeT netiHTM), JIMOO IT=O (netiaTb TIOCJI8~Hei1 

HT8p8UMH). ilpH IT>-1 npoHCXO~MT Bhl~atia Ha netiaTb T8K~HX 3H8l.!8HHi1 
H8BH3KH ( R6 ) H napaMeTpa peryJI.l!pH38IIHH ( AL ) • 

IDITEPATYPA 

I. BoraH'!.! fl. H ~· OMHM, B1-10-8l-394, ~6Ha, 1981. 

2. THXOHOB A.H. JKBM H M~, I966, E, JM, c.63I-634. 

3. 3aHKHH II.H.' MH~aypoB c.rr. B c6.: "HeKOTOphle BOnpOCbi o6pa60TKM 
H HHTepnpeTaUMM tPM3Hti8CKMX aKcnepHM8HTos". Bb1n.3, ils~-Bo MrY, 
1975. 
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IIPOrPAMJ'.ffi BHI:lliCJIEHH.H PEIJEffiB O,nHOMEPHOrO JillHEVJHOrO 
HHTErPAJibHOrO YPABHE}llifl ~P~OJibMA ITEPBOrO PO~ 

I • OEII{EE 0 fM ~AHHE 

B peaynhTaTe pa6oThl nporpaM~/I/ BhlqMCnHeTCH pemeHHe Hcxo~Horo 
ypaBHeHHH MeTO~OM perynHpH3~HH/2/, cpe~HeKBa~paTH~HaR O!IIH6Ka pery

BHpH30B8HHOrO pemeHHH H MaTpHUa ~rn~HB8HHH: 

Ai = (AxA + d.C) -iAxA 

IT. OBPAIUEHME 

CALL PTIERC(M,N,L,ALFA,A1,A,AI,UI,U,DU,P,X,S,ZOI,Z,ZO), r~e 

M,N - pasMepHOCTb HCXO~HOtl MaTp 1:llhl (M? N). 

ALFA - K03qxpHUHeHT HeBR3KH ~RH C.1J'"q8H L=O; 

L - pe~HM pa6oThl rrporpaMMhl: 

L=O - pemeHHe Bb!QHCRHeTC:'l npH ALFA 3~8HHOM; 

L=1 - pemeHHe BhlqHCJIHeTC:'l H3 KpHTepHH HeBH3KH; 

L=2 - pemeHHe Bb!QHCJIReTC:'l H3 KpHTepHR KB83HH8HR~ero; 

L=3 - pemeHHe B~CRReTC:! H3 KpHTepHH OTHOIDeHHH HeBR30K; 

A1 - Be~eCTBeHHhlt\ ~ByMepHbit:t M8t!CHB paaMepHOCTH ( 1-ixN ), B KOTOpOM 

3~aeTCR HCXO~HaR MaTpHUa R~a; 

A - pa6o~Ht:t MaCCHB (M X N); 

AI - Be~eCTBeHHhlH ~BYMepHhlH Mat~CHB pasMepHOCTH ( l1xN ) , B 3ReMeH

Thl KOToporo noMerqaeTCR Ma·~pHua crn~HBaHMH; 

UI - Be~eCTBeHHhlH M8CCHB ~RHHhl M , B KOTOpOM 3a~aeTCR HCXO~HM 

npaBaH ~aCTb; 

U - pa6o~HH MaCCHB pasMepHOCTli M ; · 

DU - Be~eCTBeHHbiH M8CCHB MHHhl M , B KOTOpOM 38~aeTCR norpemHOCTb 

npaBotf ~acTH; 

P - Be~eCTBeHHhlH M8CCHB MHHhl M , B KOTOpOM 3a~aeTCR BeCOB8R 

~KUHH npaBOH ~aCTH; 

X - Be~eCTBeHHhlH M8CCHB ~RHHhl M , B KOTOpOM 3~aeTCH CeTKa 

npaBOH ~aCTH; 

S - Be~eCTBeHHhlM M8CCHB MHHhl N , B KOTOpOM 3~aeTCfl CeTKa 

pemeHHR; 

ZOI - Be~eCTBeHHblM M8CCHB ~RHHhl N , B KOTOpOM 3~aeTCH Hat.taJibHOe 

npH6JI~eHHe pemeHHH; 
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Z - Be~eCTBeHHN~ MaCCHB ~nHHb N , B KOTOpOM TIOMe~aeTCH BhlqHCneH-

HOe pe!IIeHHe; 

ZO - Be~eCTBeHHNfi MaCCHB ~nHH~ N , B KOTOpOM TIOMe~aeTCH BhlqHC

neHHaH cpe~H8KBa~paTH~aH OmH6Ka pe!IIeHHH. 

3aMetJaHHe 

Hcxo~HaH HH~opMaQHH B MaccHBax ou,P,x,s He coxpaHHeTcH. 

ill. ilOnfOTOBHA MH~OPW~UMM 

BcH He06XO~HMaH HH~OpMaDHH 3aAaeTCH -qepe3 ~aKTHl.leCKHe napaMeT
p~ npH o6p~eHHH K nporpaMMe PTIERC. 

IY. BVI.U f®1A rM 

Ha netJaTb B~aeTCH 3HatJeHHe IERR , KOTOpoe YKa3HBaeT Ha THTI 

OIIIH6KH! 
IERR=7 3 - MaTpHI~a pery.JIHpH3aiiHH He TIO.JIOJliliTe.JibHaH, 

IERR=74 - KBa3HHaH.JI~nee He BN-q~C.JIHeTCH, 

IERR=75 - MaTpHua He nono~HTe.Jib~o onpe~e.JieHa, 

IERR=76 - Hy.JieBaH norpernHOCTb, 

IERR=77 - Hy.JieBaH npaBaH tJaCTb, 

IERR=78 - Hy.JieBaH BeCOBaH ~Kli~H, 

IERR=79 - Hy.JieBoe Ha-qa.JibHOe npH5.JIH~eHHe, 

IERR=6 - 3~aHHhlH ypoBeHb H8BH3KH He~OCTHmHM, 

IERR=O - npaBHnbHaH pa6oTa npo rpaMMbl • 

.IDITEP A TYPA 

I. BoraHtJ H. H ~p. OMR¥1, BI-IO-BI-394, ~6Ha, 1981. 

2. THxoHoB A.H. MH cccP, 1963, :ro 3. 

--------- --~~------. 



TIPOrPAMMA PEIIIEHI1H JMHEjlHOrO MHTEf'PAJibHOrO YPABHEHHH ~PEJJ,rOJibMA 
TIEPBOrO PO,IJ.A MEI'O.IJ:OM PErYJlHPI13AIU1M A. H. TMXOHOBA 

AAanTaQHID BhlnonHHna: Bopo6beBa H.H. 

I. OBIUEE Oill1~~AHME 

TiporpaMMa/I/ pemaeT ypaaHeH:-te 

b AZ = U(x) , rAe (I) 

AZ =J K(x,s)Z(s)ds,· A(I,J)=K(x(I), s(J)), (I=1,.H),(J=1,N), 
a 

Z(s) - HCKOMBR qJyHKUHR H3 npOCTpaHCTBa F 

U (x) - 38A8HHaR cpJHKQH.R H3 npOCT]l8HCTBa U • 

HAPo K (x, s) - HenpephlBHaR cpJHlCIJHR nepeMeHHOtl: x , c HenpepbiBHOM 

qaCTHOtl: npOH3BOAHOM OK/ox • 

PemeHHe BhltiHCnReTCR MeTo~oM peryJtRpHaanHM A.H. THxoHoaa/2/ c Bbl6opoM 

naP,a;eTpa perynRpH38IIHM eX H3 KpHT8pH8B H8BR3KH/3/, KBa3HH8HRytmi8-
rof4 H OTHOlil8HH.H H8BR30K/ 4/ COO~'B8TCTB8HHO: 

2 d ,.h o( ]2 2 
!louUL = f [j K(x,s)Z (s)ds ·· U(x) /p (x)dx, 

2,p c a . 
x t-[c,d]; 

min Jl o(,dz"'- /dO(IIw• : 
cO 0 2 

max If Ao(dzo(/do(- (AZ«- u>JI L /flMc{ - ui/L 
c()Q 2,p 2,p 

II. OBPAIUEHME 

CALL PTIIR(H,N,A,U,DU,P,X,S,C,D1 ,Q,Z,ZO,L,IERR) , r~e 

A - B8Iq8CTB8HH8H Ma TpHLTa H)JJ)8 ( pa3M8pHOCTb MxN ) ; 

U - Beiq8pTB8HH~~ MaCCHB (ARHH~ M) npaBOtl: qacTH ypaBHeHH.R (I); 
DU - BerqeCTBeHHhlfi MaCCHB (ARHHa M) riorpemHOCTeM npaBOM qacTH 

ypaBH8HHR (J) B L2 ; 

P - B8Iq8CTBeHHhln MaCCHB (~HHa M) BSCOBOM cpyHKUHH npaBOM qacTH 

ypaBH8HH.R (I); 
X - B8Iq8CTB8HHNM MSCCHB (ARHHa M) CSTKH npaBOM qacTH ypaBH8HH.R (I); 
S - B8Iq8CTB8HHhlM MSCCHB (ARMH8 N) ceTKH pemeHH.H ypaBHSHHR (I); 

~1 -pa6olille MRCCHBbl (paaMepHOCTb Nx2 ) ; 

Z - BerqeCTBeHHhlfi MSCCHB (AR~Ha N) B~Hcn~oro pemeHHR ypaBHe-
HHH (I); 
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ZO - Be~eCTBeHHbit:i MaCCHB (~JIHHa N ) Ha't.IaJibHOI'O npH6.JIIDKeHHH perueHHH 

ypaBHeHHH (I); 

L - uenaH nepeMeHHaH, 3~a~maH pe~HM pa6oT~ nporpa~: 

IERR 

nepBoHaqa.rrbHo L~ H n OBTOpHo L= [ ~ 

B noCJie~HeM cnyqae coKpamaeTCH apeMH c't.IeTa. 

llpH pa3Hb!X 3Ha'ti9HH.fiX L , pemeHHe Bbtt!HCJifleTCH HCXO~fl H3 

pa3Hb!X KpHTepHeB: 

[

0(4)- H3 KpHT9J:HH eX. , 3a~aHHOI'O B D1(N,2), 

L= I ( 5) - H3 Kpv.TepHH HeBfl3KH, . 

2(6) - H3 KpHTepHfl KBa3HHaHJiyqmero, 

3(7) - ¥.3 KpHTepHH OTHOilleHHH H9BH30K. 

- ~Ha!'HOCTH'tleCKafl nepeMeHHaff: . 

{ 
0 - HopMaJibHaff pa6oTa nporp~, 

IERR= ~0 - 6hlJIH HapymeHHfl yCJIOBHM pa6o~ nporpaMMhl/I/. 

III. IIO,llT'OTOBKA MH<DOPMAill1I1 

I. 3~aTb sHa't.IeHHfl M,N,A,u,nu,P,x,s,zo,L. 

2. ,IVIfl L=O ( 4) :3a~aTb 3Ha't.IeHHe 0( B 3.JieMeHT9 MaCCHBa 01 (N, 2) • 

3aM9't.I8HHfl TIO HCTIO.Jib30BaHH~: 

I. M}N . 
2. Mcxo~Hhle MaccHBH A,u,ou,P,x,~,zo 

KaK pa6otrne. 

HCTIOJib3yYOTCH B ~aJibH9MU19M 

3. AnnpoKCI1Malllifl crJISJKHBa~~ero 4JYHKl1HOHaJia npoao~HTCH B no~nporpaM
Me cornacHo pa6oTe/5/. 

4. MHCJieHHe CTa6HJIH3Hpyro~ero 4JYHKUHOHaJia B W~ H Ha't.IaJibHOPO 
npH6JIIDKeHHH ZO npOBO~HTCfl COI'IIaCHO pa6oTe/4/ 

5. PemeHHe cHcTeMH JIHHeMHhiX aJire~P,aH't.IeCKHX ypaBHeHHtl npoao~HTCH 
MeTO~OM,. K3.JIO~eHHHM B pa6oTe/)/'. · 

6. HcnoJib3yYOTCfl no~nporp8MMbr: 
PTLBR1 , PTLBR2, PTLBR4, PTLBR5, P~'LBR6, PTLBR7, PTLBR8, PTLBR9, PTLB 11 • 

IY. mm IIDiA'ru 

TonbKO B aaapHtlHoM cJiy't.Iae BJll~aeTcH ~HarnocTMKa o6 oruK6Ke 

- H 3Ha't.IeHHe IERR. 



JMTEPATYPA 

I. BoraHQ fl. H ~· OHRH, BI-I0-81-394, ByoHa, I98I, c.76. 

2. THxoHoB A.H. ~H CCCP, 1963, r.I53, Jo I, c.49. 

3. MoposoB B.A. }l{Bll! H Mti?, 1968, r.8, Jo 2. 

4. ]eoHoB A.C. }l{BM H Mti?, 1978, T.18, Jo 6. 

5. Me~eHoB A.C. B co.: "OopaooTKa H HHTeprrpeTanHR ~HsHqeCKHX 
3KcnepHMeHToB", M., Yis~-Bo MrY', 1977, Bbm.6. 

6. BoeBo~HH B.B. mBM H Mti?, 1969, T.9, Jo3, c.637. 
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IIPOrPAMMA PEIIIEill1H CMCTEMH JI1HEli!HhiX AJirEEPAWIECllliX YPABHEHVill 
METO,IJ,OM PErYJIHPJ.13AI.J,ill1 ,\.H. TMXOHOBA 

I. OBIUEE OIMCAHME 

Dporpm~a/I/ pemaeT CHCTeMY 

AZ = B (I) 

MeTO,D,OM, H3.1IOJKeHHblM B/2, 3/ C Bbl6opOM rrapaMeTpa peryJiripH3a.IlliH cJ., 

H3 KpHTepHeB HeBfl3KH/4/. 

2 M [ N . 12 2 
IIDBJ/E = L L A(I,J)2"'(J) - B(I)J P (I) , 

M,P I=1 J=1 

H3 KpHTepHR KBa3HHaHJiyqmero/5/: 

min lla dZot. /doLl!~ , 

H3 Kp~;~pHR OTHOmeHHfl HeBfl30K/B/: 

max II Mdzo<-I do( - (Az"' -B >JI E 1 ~Azo( -BII , r,n,e 
o(>O M,P EM,P 

A(I,J) - MaTpHna JieBO~ -qaCTH ypaHHeHHfl (I), (I=1,M), (J=1 ,N) ,D,Jifl 

B(I) 

DB (I) 

P(I) 

ZO(J) 

M~N ; 
- HeHyJieBafl rrpaBaR -qacTb ~'PaBHeHHfl (I); · 

- norpemHOCTb rrpaBoi1 -qacTJ[ (I) B EM; 

- secoBafl q,YHKU:Hfl rrpasof:i t[aCTH (I) ; 

- Ha'qaJibHOe IIpH6JI.IIIJKeHHe pE:meHHfl {I) ,D,Jifl Bbl'q.IIICJieHHfl CTa6HJI.III-

3Hpyro~ero tlJyHKUHOHaJia E
11 

IT. OBPA1I!Effi1E 

CALL PTLER(M,N,A,B,C,D,D" ,DB,P;z,ZO,L,IERR) , r,n,e 

A - Be~eCTBeHHafl MaTpHUa { p!:.3Mepa M x N ) JieBOM -qaCTH ypaBHe-

HHfl (I); 
B - se~ecTBeHHbiM MaccHB rrpaE of.i -qacTH ( I) ( pasMepa M ) ; 

C,D,D1 - Be~eCTBeHHble pa60-qHe M8CCHBbl (pa3Mepa N x 2 ); 

D1(N,2)- HCII0.11b3yeTCfl ,D,Jifl 38Cbl.1IK~ o( ; 

DB - Be~eCTBeHHblM MaCC.IIIB (pa~Mepa M ) rrorpemHOCTeM rrpaBOH 
-qacTH (I); 

P - Be~eCTBeHHblM M8CC.IIIB {pa~Mepa M ) BeCOBOM tlJyHKU.III.III rrpaBOM 

-qacT.III ypaBHeH.lllfl (I); 
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z - BellleCTBeHHbii1 MaccHB ( pa3-r..:epa N ) pemeHHfl ypaBHeHHfl (I) ; 

ZO - B81Il8CTB8HH~M M8CCHB (pa3~epa N ) Ha~aRbHhlX rrpHOR~8HHM 
pemeHHfl ypaBH8HHfl (I); 

L - uenaJI nepeMeHHaR, 3a~arolllafl pe~HM pa6oT~ nporpaMMN - nepBo
Ha~anbHhlii: ( L = 0, 1 , 2, 3 ) , ITOBTOpHbi"ii: (L = 4, 5, 6, 7) 
( B nocne~HeM cn~ae COKf~aeTCR BpeMJI c~eTa). 
IIpH pa3HhiX 3Ha~eHHRX L , pemeHHe BbltiHCRJieTcfl _ HCXO~fl H3 
pa3HHX KpHTepHeB: 

1(5) - 11:3 KpHTepH~ H8Bfl3KH, ~ 

{ 

0( 4) - 11:3 KpHT8plUl ol , 3a,IJ.aHHOrO B 01 (N, 2), 

L = 2(6) - 11:3 KpHTepH~ KBa3HH8HRyqmero, 
3(7) - 11:3 KpHTepH~ OTHOill8HHfl H8Bfl30K. 

IERR - ~HarHOCTH1-!8CK8fl nepeMeHHafl: 
f 0 - HOpMaRbHafl pa6oTa nporpaMMbi, 

IERR=l;o- 6HRH HapymeHHR;lcnoBH~ pa6oT~ nporpaw~ 
(no~o6Hee CM. /). 

ill. IIO,I[OTOBK\ YIH~OPMAI.001 

3a,u.aTb 3H8~8HHfl M,N,A,B,DE ,P,ZO,L, o<. • 

3aMe~aHHfl ITO HCITORb30B8HHID: 
l. M~N. 
2. MCXO~Hble MaCCHB~ A,B,DB,P,ZC HCITORb3yiDTCfl 3aTeM B nporpaMMe 

KaK pa6o~He. 
3. C OC008HHOCTflMH paOOTbl KpHT8plieB B~Oopa napaMeTpa perynRpH38IIHH 

o( H Bcei1 nporpaMMbi B uenoM ·~M./2 ,5/. 
4. McnoRb3yiDTCfl BHyTpeHHHe no~np>rpaMMN 

PTLBR1,PTLBR2,PTLBR4,PTLBR5,PTLBR6,PTLBR7,PTLBR8,PTLBR9,PTLB11. 

IY. BM ITEtlfCH 

TonbKO B aBapHMHOM cn~ae m~aeTcR ~arHOCTHKa o6 omH6Ke H 

. 3Ha~eHHe IERR. 

JMTEPATYPA 

I. Bora~ fl. H ru>· OM.ff11, BI-I0-8::-394, .[fy6Ha, 1981, c. 70. 

2. BoeBO~HH B.B. JKBM H M~, 1969, T.9, Ni3, c.637. 

3. THXOHOB A.H. iKBM H M~, 1965, ~·.5, J4, c. 718. 

4. MopoaoB B.A. JKBM H M~, 1968, ~·.8, JlO 2. 

5. JleoHOB A.C. JKBM H M~, 1978, T.I8, Ni 6. 



---·· ------------- -------------- - ------·-----------------

IIPOrPAMMA BHLillC.J.IEHilll HOPMAJbHOrO PEIIEHllii ( OCEB~OPElllEIDiH) 
COBMECTHHX AJIT'EBP.AW1ECIDIX Y~ABHEHW1 C ~JWICTBMTEJibHOrt 

. IIPflMOYrOJibHOr1 (B03MO;KHO TIJIO:W OEYCJIOBJIEHHO~) YITOPR~QqEHHotl 
MATPMUEtl 

I. OBlilEE OIMCAlffiE 

fiporpa.MMa/I/ BhltmCJUieT. nces;~opeme~me ypasHeim.R Ax= J (I) 

C TIOMOJI\biO np.RMOI'O liHCJl9HHOI'O M9TO)J.a pexyppeHTHOI'O THna/2 : 

xt+1 = xt + rtai+1 (at+1 °tai+1); 1yt+1- at+1xt) 1 

ft+1 = ¥t- ~t ai+1 (at+1 ¥t ai+1)t at+1-¥t' 

I')J.9 t =1 1 ••• M - HOMepa CTpOK Ma~'pliDbl A (MxN) , 

at - CTpOKa t MaTpiD[bl A , 

yt=atxt 
X= 0 

0 

ro= E(NxN) ' 

At - MaTpmta, oc>pasoBaHHa.R nepBlllr.lli t CTPOKaMH MaTpHUbl A 1 

t 
y = Atxt 1 

+ t 
xt = At y , 

+ 
lft = Et - AtAt 

T + 
CK8..JI.Rp (at+1 ¥t at+1) = 

T 
at - CTpOKa t MaTPHIJbl A , 'IpaHCTIOimpOBaHHa.R. 

B nponecce BEqHcneHliH MaTpHDa A ynop.R)J.OliHBaeTC.R (T.e. cTpoKH MaT

PHUbi pacnonaraiOTCR B nopR)J.Ke BospacTaHK.R nHHeMHOM saBHCHMOCTH Me~ 

HHMH). 

ll. OBPAII!Effi1E 

CALL PTLNR(A,G,U,V,C,V1 ,F,:N,N,M) , I')J.S 

A - B9Jl\9CTB9HHb1M )J.BYMSP~ MaCCHB ( MxN) HCXO)J.HOM MaTpHnbl; 

G - Be~eCTBSHHblM )J.BYMSPHbiM paelJ'tiHM MaCCHB ( NxN ); 

U,V~C- B9Jl\9CTB9HHble paelO'tili9 MaCCHBbl (~ N ); 
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V1 - Be~eCTBeHHhlM M8CCMB (AJmHbi N ) ' co,n;epJK~Hiii BhlqMCReHHOe peme-
HMe CMCTeMbt (I); 

F - Be~eCTBeHHbiiii M8CCHB ( )J,JIHH bi H ) ' co,n;epJK~Hiii np8BYJO t.I8CTb 
ypaaHeHH.H (I) ; 

FN - Be~eCTBeHHbiiii ,IJ,BYMepHbliii M8CCHB ( Mx2 ), nOK83biB8ro~Hiii, npH 

yt.r8CTHH K8KHX CTpOK 6b!RO Bbit.IHCReHO HOpMaRbHOe pemeHHe npH 

~8HHOiii TO~OCTH Bbit.IHCReHHiii: 

FN(MI1) - HOMepa CTpOK MaTpHUbi A nocne ee ynop.H,D,Ot.IHB8HH.H, 
FN(MI2) - M8CCHB-YK838Te~b: 

{ 

I. - ecnH CTpo fta, j'KasaHHa.H B FN ( i I 1 > 

FN(il2) = yqaCTBOB8ij8 B Bhlt.IHCReRMM pemeHH.H, 

0. B ITpOTHBHJM cnyqae; 

N - AJIHH8 CTpOKH M8TpHiru A ; 
M - )J,JIHH8 CTOR6lla M8TpHUbi A • 

ill. IlO,UrOTOBK\ Mf!]0PMAI.U1YI 

3a,n.a Tb 3Ha"t.IeHH.H MIN I MaccH Bbi A IF. 

IY. B}f).:( fJEtiA' ri1 

BbltrncneHHoe pemerrne co,n;ePJ!tH'l'C.H B MaccHae v1 , Ho Ha net.raTb 

He Bbi)J,aeTc.R. 

Jlli'I'EPA TYP A 

I. EoraHt.I fl. H ~· OMRM, BI-I0-8[-394, cTp.SO. 

2. EyxoacKHiii E.]., ]Hnuep P.ill. "t) peKyppeHTHOM cnoco6e Bbi't!HcneHM.H 

HOpMaRbHbiX pemeHHiii RHHeiiiHbiX aire6paMt.IeCKMX ypaaHeHMiii. lliBM M M~, 

1972, T.I2, J 4, CTp.843-8S7. 
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IJPOrPAMMA YI10PH.IJ:OllliBAH11H I1PrtMOYrOJI1HOtl MATPID.l;H ITO CTPOKAM 
B llOPH,IU{E B03PACTAH11H MX JlliHEtlHOtl 3ABHCMMOCTI1 OT IIP~ 

CTPOK 

I. OBlllEE OfM~AHME 

IlycTb aa,n,a.Ha MaTpmra A (MxN 1 • 

OCSoaHatmM: a. - i -cTpoKy MaTpHIH A ' 
~ 

At - nepBbie t CTpOK M9.TpHIIhl A , 
+ X"t = Et -AtAt , r~e E (t x t) - e~aJI MaTp~a, a 

At - nceB~ooopaTHaJitM3.Tp:rtua oT At 

IlycTh 'C:;>t H b(-z; ,t) = a'C -~h5a5 , r~e tmcJia b 1 , ••• ,bt 

(K03tMJ:mmeHTh1 JIHHeMHOM 3aBHCHMOCPH CTpOKH a'r" 'OT t npe~,rr.yrqHX 

cTpoK) no~oopaHhi TaR, trTo6bi HeBfl3Ka II b < 1:: , t) /1
2 

6biJia MmrnMaJibHo~. 
IlporpaMMa/I/ ynopR~otrHBaeT ~~aTp:rtuy A B nopMKe yobiBaHHJI eBK

JIHAOBOii HOpMhl HeBJI3KH II b ( '{;' , t) f I 2 I . 

ll. OBPAI1!EHME 

CALL PTLRR(A,G,D,U,,T,C,M,N), rAe 

A - Be~eCTBeHHbiH ABYMepHhiM Ma~CHB ( MxN ) HCXO~OM MaTp~ 

( B Hero ;,:e aacbiJiaeTcJI yno::m~oqeHHaJI MaTp:rtua) ; 

G - Be~eCTBeHHbiM paootrHM ~BYM·~pHbiM MaCCHB ( NxN ) ; 

D - Be~eCTBeHHbiM ABJMepHbiH Ma1::CHB ( Mx6 ) : 

D (M, 1 ) - HOMepa CTpOK He: <:a~ OM MaTp~ B TIOPMKe B03pacTaHHJI 

HX JIHHeMHOH 3aB:iCHMOCTH; 

D (M, 2) - KBaApaTbi eBKJl:riA')BOH HOpMbl CTpOK HeynopJIAOtreHHOH 

MaTpHUbl A 

D (M; 3) - HeBJI3KH. D ( 'r , 3 1 - HeBJI3Ka Me1K,Dy CTpoKOH C HOMe-

pOM 't H t npe;~HMH, 

D (M, 4) - HOpMHpOBa.HHbie HI~Bfl3KH. D ( 'L '4) - HOpMHpOBaHHafl 

HeBJI3Ka MeJK,Jzy c•rpOKOH C HOMepoM 'C H t npe~MH, 

D (M, 5) - KBaAPaT eBKJIHAO::mi1 HOpMbl KOnpoeKIIHOHHOH MaTpHIIhl ¥t, 

D (M, 6) - MaCCHB-yKa3aTeJI:,: 

l. - ecJIH CTpOKa i MaTPHIU:Il A MOJKeT 6biTb 

D(i,6)= ynopJIAOtreHa np:rt AaHHOM TOtrHOCTH 

BI:Jtrn CJI eHHti, 

0. - B npOTHBHOM C~ae; 



lJ.,v.,c - :Be~ecTBeHHble pa6o'tiHe Ma:!CHBhl WIHHoi1: N . 
' 

:M - ):VIHHa CTOJI6Ua MaTpHUb! 1. ; 

:N - ,wnma CTpOKH MaTpmm 1 . • 

ID. TIO,I[OTOBK \ :viH@OPMAI.lill1 

~Tb 3Ha"tieHlHI M,N , MaCCH3 A • 

IY. BW1 JE!1ATI1 

l'lOl'J.PR;II,O'tieHHaH .Ma.TpHua CO~ep:!WTCR B MaCCHBe A , HHtPopMaUHH 

t> H-B"ti - :B lll!B.CCHBe D • Ha ne-qaTb He B~aeTCR • 

.miTEP ATYPA 

I .. 13oraRii .B. H ;w. OM.ffii, BI-IO-SJ-394, ,1Jy6Ha, 1981, cTp.83. 

2 .. :EW.KI>:BC:ro.rl:t E.JI. 'H ,Iijl. 19 0 pe:eyp)eHTHOM cnoco6e BbltU'!CJieHHR HOpMa.Jib

BEIX pemami1: .. nmmi1:Hh1X a.Jire6paiDiecKx-tx ypaBHeHHi1". JKB~A H MQ, 1972, 

~ .. 1:2, Jl 4, CTp. 843-857. 
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IIPOrPAMMA EH'lliCJIEHllii IICEB,lJ,OOi)PATHOfl MATPill.UI A+ IIO MYPY -IIEHP03.Y 
,lVIH IIPHMOYrOJibHOV1 IlJI(tXO OB.YCliOBIIEHHOrt MATPill.ijl A. 

~anT~mo BI:mOJIHMJitt: Bopo6beBa li .H., lleTpHHKMH B.m. 

I. OBgEE ~ill1CAID1E 

)lJIH MaTpM~ A {pasMepa JotxN, M~N ) , nporpal&Ma/l/ BfCJIHeT 

UCeB~Oo6paTHJID MaTpMqy A+ KOHe~, peKyppeHT~ MeTO~o~2 , He 

HCUOJib3ytO~ TpaHC~pMaqttD rayccl, ~TO BamHO npM pemeHMM UJIOXO o6yc

JlOBJieHHblX CMCTeM. fuqJ.!CJIHeTCH OpronpoeKI.zy~OHHaH MaTp~a P , 3aTeM 

pemaeTCH MaTp~Oe ypaBHeHHe AX=oP C UOMOII\biO peKyppeHTHOro MeTO~a 

BYQHCJieHMH HOpMaJibHHX pemeHMH. 

II. OBPA!l\FlME 

CALL PTLZR(A,G,D1,D,U,V,C,F,V1,FN,N,M) 

A - Bell(eCTBeHiil:llM ~Bp:epHblii MaCCMB (MxN) 

MaTpML\hlj 

, r~e 

HCXO~O~ 

G - Bell\eCTBeHHhl11 ~ByJ.IepHbl11 pa60tmH MaCCHB (MxN) ~ 

D1 - Bell(eCTBeHHbiH ~BJ!4epfibrl! MaCCMB (NxM) BI:NHCJieHHOH 

ncea~oo6paTHOH Marp~; 

D - Bell(eCTBeHHblii ~By»9pfibUi pa6o~MH MaCCHB (Mx6) ; 

U,V,C,F,V1 - Bell(eCTBeHHbte paoo·:me MB.CCMB'Ei {pa3MepHOCTM M ); 

FN - Bell(eCTBeHH'EiH ~BYJ&!~pH!iH pa6otmit MaCCHB (Mx2) ~ 

N - ,tVIHHa CTpOKH MaTpHrthl A~ 

M - ,tVIMHa CTOJI6~a MaTJ>Mrthl A. 

m. llO.AfOTOBlt.A illi<I?OPM@ID'l 

~aTb 3Ha~eHHH M , N M MaC::CMB A .3aMet~B.HHH UO HCUOJlb30Ba-

HHD! HCUOJib3ytOTCH npOrpa.MMhl PTLNH,PTLRR. 

PTLNR - nporpaMMa B!itiMCJieHHH HOpMEJlbH'EiX pemeHHit JlHHeHHOH CHCTeM'Ei 

ypaBHeHMH, 

PTLRR - nporpaMMa ynop~OtiHBaHHH ~aTpH~. 

IY. BI1,lJ; IIEm TI1 

B!iNMcJieHHaH ncea~oo6paTHaH ~mrpM~ HaXO~HTCH B Ma.CCMBe D1 , 

Ha ne~aTb He a~aeTCH. 

JIHTEPATY.) A 

I. Bor~ fl. H ru>· OIDlli, BI-I0-81.-394, A,y6Ha, 1981, c.86. 

2. ~yxoacKMit E.]., ]M~ep P.m. m£N H M~. 1975, T.15, J 2, c.489-492. 
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N2= { ~ 0-BbltiHCJIHIOTCR A 1 ,A2 ,A 3 I 

< 0-Bb!qHCJIHIOTCR A1 ,A2 ; 

!ERR - ~HarHOCT~ecKaR nepeMeHHaR: 
f 0 - OmH60K HeT 

IERR=l~ 0- HapymeHHR YCJI)BH~ pa6oT~ nporpaMMN/11. 

m. IIO,UPOTOBK \ l1H\1)0PMAIJID1 

I. ~8Tb 3HatreHH:R N ,X,EPS,~'2. 
06HtrHo EPS=o.os,o.1,o.2s , ~)HlleM 6onbmee 3HatreHHe ynoTpe6nReT-
CR npH 60JibiDHX OTCTynJieHHRX OT HO)Ma.JibHOrO 38KOH8. 

3aMetraHHR no HCTIOJib30BaHHID: 
I. McnoJib3yeTCR nporpaMMa: PTPRRl - BHYTpeHHRR. 
2. OcHOBHO~ o6oeM Bb!qHCJieHH~ Tpe6;reTCR ~JIR noJiytreHHR A3 , no3TOMY 

npH o6pa6oTKe B~6opoK 6onbmoro o6oeMa peKoMeH,eyeTcR 3a,D;aTb N2 < o. 

1Y. BM,ll IIFRA~~M 

BcR H:H~pMaUHR CO,D;ep~TCR B napaMeTpaX o6p~eHHR K nporpaMMe. 

Jll1TEPATYPA · 

I. BoraHll fl. H ,D;p. Om=IM, B1-10-81-·394, ,!Jy6Ha, 1981, c.88. 

2. Huber P.J. Annals of rnathernaticil statistics, v.43, 

No.4, 1973, p.1041. 

62 

-- -~~ -



IIPOI'PAMMA EPAKOBIDf "BHEY1THX'' T04EK B MACCill3E 3KCIIEPY1MEHTAJibHbiX 
,MHHHX l1 Bbi4¥1CJIEffiffi MATE:'MTII4Ex::KOPO O>Irn,nAHIDI l1 ,JJ;Y1CIIEFCY1¥1 

A,r(anTanmo BblnoJIHiiJIIi: Bopoc5beaa H.H., Yq>~i~eB M.B. 

I. OE!IlEE Ofll!CAID1E 

B sKcnep~iMeHTe li3MepeHbi 3HatteHH.R aeJIKtlHHbl y B TOtrKax j=1 ,N. 

Ilpoae~eHo M cep~ifii. YiMeeM ~BJMepmifii Maccua Y ij , r~e 

1 - HOMep cepH~i (i=1, ••• M) 

j - HOMep TOtiKH (j=1, ••• N) 
,lJ,n.R K~OI'O j : 

I. BbiQucJI.RIDTC.R yj - cpe~ee 3Ha~eHue u s~ - ~ucnepc~i.R. 
2. Haxo~HTC.R 3HatreHue ix , ~.R ~oToporo 
. y _ maxl~ij ~~j I 

iX,j S· /I I 
3. Ilpoaep.ReTC.R YCJIOB~ie, no KoTdpcMY TO'tiKY CtiHTaiOT "Bblc5HTOfii" • 

.. =~M-1)t2 .. 2 
· t +M-2 

£ - KBaHTHJib pacnpe~eJieHH.R CTbiO~eHTa c (M-2) 
neH~ CB060~bl. 

CTe-

4. ITocJie oTc5paKOBKH "ablc51iTDIX" TotteK, ~.R KaJit,IJ,oro j BbltiHCJI.RIDTC.R 

uaTeMaTutrecKoe o~~aHHe u ~cnepcu.R. 

IT. OEPAIIIEirnE 

CALL PTPOR(M,N,EPS,MQ,MY,Y,E,D,DZ,IA,M1,IERR), r~e 

M - qHCJio cepufii H3MepeHHfii (Tun -QeJiblfii); 

N - tiHCJIO TOtleK H3MepeHiifii (THn -neJ!Hfii); 
EPS - 3H8'tieHiie ypOBH.R 3H8'Q:HMOCTH ~ (THn- Be~eCTBeHHblfii); 

MQ - tiHCJIO nOBTOpeHHfii nponecca t5paKOBKH no K~OMY CTOJI6QY j 

('l'Hn- neJiblfii); 

MY - pac50ttHfii MaCCHB (MxN); 
Y - ,1\BYMepHblfii M8CCHB ( MxN ) aKcnepHMeHTaJibHHX ~aHHblX; 
E - MaCCHB (~HHOfii N ) Bbl'Q:HCnelmNX MaTeMaTii'tieCKHX O~~aHiifii; 

D - MaCCHB ( ,IJ.JIHHOfii N ) . Bbl'Q:HCJieHHblX ~HcnepCHfii; 
DZ - pac50ttHfii M8CCHB ( ~JIIiHOfii N ) : 
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IA - uenan nepeMeHHan, co~e~aman o~H~aeMoe ~Hcno "BH6HTNX" To~eK, 
a nocne pa6oTH nporpaMMbl - BHHBneHHoe l.rHCno "BH6HTNX" To~eK; 

M1 - Be~eCTBeHHH~ ~BYMepHH~ MaCCHB ( IAx2 ), CO~ep~~H~ HOMepa 
CTpoK (1-H~ CTOn6e~ M1 ) H HOMepa CTOn6~0B (2-o~ CTon6e~ 
M1 ) MaTpH~ Y , OTBe~a10111HX "BH6HTHM" TO~B.M; 

IERR- ~HarHocT~ecKH~ napaMeTp peaynbTaTa pa6oTH nporpaMMH: 

t 0 - HopManbHaH pa6oTa nporpaMMH, 
IERR = /I/ 

~0 - 6HnH HapymeHHH ycnoBH~ pa6oTH nporpaMMH • 

m. llOllfOTOBHA MH~OP~~UHM 

I. 3a,n.aTb aHatieHHH M,N,EPS,:oiQ,Y,IA • 

06~0 nonaraJOT EPS=0.1, 0.01, 0.001: MQ~ M, (MQ:::;1 ,2). 

3aMetiaHHe no HcnonbaoBaHHJO: 
&13b1BaJOTCH nporpa.MMbt SF21 R, PTPI)R1. 

PTPOR1 - BHyTpeHHHH, 
SF21R - BHtiHCneHHe raMMa-¢YHK~H Be~eCTBeHHOI'O aprJMeHTa 

(6H6nHoTeKa tiHcneH~oro aHanHaa HMBU MrY). 

IY. B!1)l fiEliA. fl1 

BHtiHcneHHHe 3HatieHHH HaXO~TCH B MaCCHBaX, JKa3aHHHX B o6p~e
HHH K nporpaMMe. Ha netiaTb He B~BD~TCH. 

JlliTEPATYPA 

I. Bora~ fl. H ~· OHBM, BI-I0-394, ~6Ha, 1981, c.90. 
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IIPOrPAMMA OIIP~EHYffi IIA.PAMEI'POB .lWH MO.IJ,FJlli <POHA 3KCIIOHEHI.U1AJibHOrO 
B:VW. k1 P.WlliTAfME <POHA M3 3KCIIEPM.MEHTAJI1HOrO CIIEKTPA 

ManTaQHIO BhtnoJIHHJIH: Hecpe~beBa JLC., Tapacosa B. H. 

I. OHIIEE OilliCAH!.1E 

Tiocne onp~eJieHKR napaMeTpou MO~eJIH ~Ha/I/ 3KcnoHeHUHaJibHoro 

B~a nporpaMMa 21 BblqHTaeT ~H 11:~1 3KcnepHMeHTaJibHoro cneKTpa 11: nony

qaeT peayJihT&THB~ cneKTp. 

II. OBPA!IIEHVH! 

CALL PTPFRC(A,C,F,NA.EPS,ALF,BET) , r~e 

A - HMH M8CCHB8, CO~e~~ero C~HOMepHH~ HCXO~ cneKTp; 

c ~ HMH MaccHBa_ peayJibTaTHBHoro cneKTpa, T.e. ·cneKTpa 6ea ~Ha; 

B - KMH MaccHBa, co~ep~~ero ronyqeHHbi~ Ha6op aHaqeHHH ToqeK 

cflc>Ha; 

NA - pa3MepHOCTb M8CCHBOB A,C; 

EPS - 38~aHHaR Be~eCTBeHHaR nepeMeHHaR, XapaKTepH3YID~8R anpHOPHYID 

TO~OCTb 3~8HHR ~aHHbiX '(peKOMe~eTCR EPS ~ 0.1 ) ; 

ALF,BET - napaMeTpbi 3KCTIOHeHTbi MO~eJibHOrO ~OH8 exp(ALF x j + BET). 

ill. IIO.IU'OTOBHA. MHOOPMAWID 

fiepe~ o6p~eHHeM K nporpaMMe PTPFRC MO~O o6paTHTbCR K npo

rpaMMe RPTPFR , KOTOpaR 3~8HHbiH 3KCnepHMeHTaJibHbi~ cneKTp Y npe

o6pasyeT no ~OPMYJie: 

D 

A 

IY(I) = Y(I) + EXP(ALF x I + BET). 

06p~eHHe K nporpaMMe: 

CALL RPTPFR(D,A,NA,ALF,BET) ,r~e 

- HMR MaCCHBa 38~aHHOrO 3KCn~pHMeHTaJibHOrO cneKTpa; 

- HMR MaCCHBa HCXO~OrO cneK•rpa ~R nporpB.MMH PTPFRC 

NA - p83MepHOCTb M8CCHB8 A ; 

ALF,BET - napaMeTpht 3KcnoHeHTht Ml)~eJibHoro ~oHa. 

. 
' 



--v-

3aMellaHMe 

Pa6ollne MaccMBH ~H ~oKanbHicr MHHMMYMOB HMeiDT ~MKCMpoBaHHYID 
,tVIHHy 200. B c~yqae cneKTpoB c 6o.JibmHM llMCJIOM JIOKMbHbiX MHHMMJ'MOB 

,tVIHHa 3TMX MaccHBOB Mo~eT oKaaaThCH He~ocTaTOllHoij. TaKne cneKTpH 

CJie~eT o6pa6aTHB8Tb no ll8CTHM. 

llellaTaeTCH 3H8ll9HH9 B9~llHHU IERR , C~Y'K~eA ,tVIH ,IJ,HarHOCTHlle_

CKJIIX coo6~eHnij: 
IERR=1 

IERR=3 

- HCllepnaH pa6ollHij MaCCl!B ~OKMbHbtX MHHHMJ'MOB, H noc~e,IJ,HHH 

'l'OtZKa He BOIWia B HX llHC~O; 

- MaJIHe n oTpnuaTe~hHHe aHa'tleHHH ToqeK cneKTpa no~o~eHH 
paBHHMH EPS, 

IERR=78 - pa3M9pHOCTb pa6ollero U8CCHB8 ~OKMbHHX MHHHMJ'MOB H9,IJ,O

CT8'l'01Uia; Bbl!lO~HeHHe nporpa.MM!ll npeKpa~eHo; cneKTP CJie~eT 

o6pa6aTHB8Tb no tl8CTHH. 

3aT9M ne'tlaTa!OTCH 3H8ll9HHH ALF, BET • 

.miTEPATYPA 

I. fYTep P.C., Pe3HHKOBCKHA B.B. a~eMeHTH llHC~eHHOro aHannaa H 

MaTeMaTnqecKotl o6pa6oTKH peayJrhTaToB onHTa. "Hayxa", M., 1968. 

2. BoraH'tl H. n m>· OWU1, BI-I0-8::-394, ,1Jy6Ha, I98I. 
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IIPOrPAMMA CTATY1CTW1ECKOrO CI'JIAJKI1BAIDffi 8KCITEPY1MEHTAJibHOtl 
CIIEKTPOMEI'PW1ECKOfl VIH<I?OH!AUVlli ITO IIPABI1JIY ,, 3 6"" 

~anTau~~ s~nonHRn~: He~e~besa JI.C., Tapacosa B.H. 

I. OHIIEE Oill!CAHYiE 

Mcxo~R cneKTP crn~~saeTCH·no MeTo~Ke, no~po6Ho on~caHHoA 
B/I/. flp~ o6parqeH~~ K nporpaMMe/;i, noMm.to ~cxo~oro cneKTpa, aa~a
eTCH senw.mHa PSB [ 0. 6, I. 4] , >:apaKTepH3yYOtqaH :llteCTKOCTb orpaH~'tie
HHR Ha TO'tiHOCTb 3KCnep~M9HTMbHOt! ~H~OpMaU~~. tfeM BI::.Dlle TO'tiHOCTb, 
T9M M9Hbme ~On:lltHO 3~8B8TbCH 3H8ti9H~e PSB • 

II. OEPA!UEHMI! 

CALL PTPMRC(A,B,N,PSB,K,P) ,r~e 

A - Hwr Macc~Ba, co~ep1!Ca.tqero 11rcxo~~R cneKTP; 
B - Hwr Macc~sa, co~ep11ta.~qero c:rnaJ~teHHI:ltf cneKTp; 
N - pasMepHoCTb Macc~sa; 
PSB - a~aHHaH se~ecTBeHHaH nepe:MeHHaH, H3 onepaiJ,HH ( 0. 6, I. 4 ] 
K - KonnqecTBO c6~ThlX TO'tieK; 
P - HOMepa KaHMOB C6HTbtX TO'tiE:K. 

ill. IIO,Ilf'OTOBD. VIH\1'10PMAijilli 

BcH H906XO~HM81I HH!f>opMalTHH !:;M89TCH qepe3 ~KTH'ti9CK~e napaMeTpbl 
npH 06patq9HH~ K npOI'paMMe PTPMRC 

IY. BI1Jl IIDII.TM 

HeT. 

JrnTEPATYPJ; 

I. ranK~H B.fl.' OpnHH B. H. Hayqmrw OT'tieT, I35-T3(438). Yia~-BO MrY' 
1970. 

2. Bo:raFN fl. H .IU>· OYiflH, EI-IO-BJ-394, ,1Jy6Ha, !981. 
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ITPOrPAMMA rra;TPOEHXH r~CTOrPAMM 

.AAanTaruno BblnOJIHHJIH: He4>e,n;beaa JI .C., Tapacoaa B. H. 

I. OBII(EE 0 rn 1CAHME 

IlporpaMMa ynopst,D;Ot.maaeT O'HOMepHbtf:i MaCCHB B61!l6CTB6HHblX tmCeJI 

H CTpOHT no HeMy I'HCTOI'PaMMY/I • 

Pe3yJibTaTOM pa6oTbl nporpaMWl/2/ stBJisteTcst o,n;HoMepHbtt:i MaccHB, 

pa3MepHOCTb KOTOpOI'O paBHa qHCJiy yqaCTKOB I'HCTOI'p~, a K~f:i 3Jie

M6HT paBeH tmC~ 3JI6M6HTOB ynop~~oqeHHOI'O MaCCHBa B ,n;aHHOM yqacTKe. 

DELTA - noJiyqaeMast DrnpHHa yqaCTlta I'HCTOI'paMMbt. 

IT. OBPAll!EHm~ 

CALL PTPHR(A,B,N,K,JK) ,r,n;e 

A - HCXO,II;~ MaCCHB; 

B - ynopst,n;oqeHHblf:i MaCCHBj 

N - pa3MepHOCTb HCXO,n;HOI'O MaCeHBa; 

K - pe3yJibTaTHBHblf:i MaCCHB ,D;JIHHO~ JK 

JK - 3a,D;aHHOe tmCJIO yqaCTKOB I'HCTOI'paMMH, Ha KOTOpbte Ha,D;O pa3-

6HTb HCXO,n;Hbt~ MaCCHB, J~ ;,7. 

ID. ITO)li'OTOBltA mict>OPMAUilli 

B MaccHB A BBeCTH o,n;HoMepHbtii HCXO,n;HH~ MaccHB ,n;aHHblX. 

IY. BM,U IID-I.hru 

Ha neqaTb Bbl,II;aiDTCSI 3HaqeHHSI DELTA H IERR , r,n;e 

DELTA - no.JiyqaeMast IDHpHHa yqac,Ka I'HCTOI'paMMbtj 

·rERR - nepeM6HHast, CJIYJK~ast ,II;J[SI C0061!l6HHSI 06 OIDH6Kax; 

IERR=65 - 6o.Jiee nOJIOBHHbl 3JI6M6HTOB ynopH,n;oqeHHOI'O MaCCHBa npHXO,II;HT

CSI Ha O,II;HH yqaCTOK, B aTOM CJiyqae peKOM6H,D;y6TCSI yBeJI~Tb 

tmCJIO HHT6pBaJIOB; 

IERR=1 - tmCJIO HHTepBaJIOB pa36HHHHSI M6HbiDe 7, peKOMeH,n;yeTCSI YB6JIH-

1DITb ero; 

IERR=2 - qHC.JIO HHTepBaJIOB pa36HElHHSI 60.JibiD6 pa3MepHOCTH MaCCHBa, 

peKOM6H,Jl;Y6TCSI yBe.JI~HTI> ero. 

· Jill'l'EPA TYPA 

I. CaemHHKOB A.A. OcHOBHbl TeopHH onrn6oK. Ha.JX-BO JiaHJ~B~Pa.ItCKOro 
yu-Ta, JI., TOM I, !972. 

2. EoraHq H. H .zu>. Oaff~, BI-I0-8::-394, )Jy6Ha, I98I. 
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IIPOrPAMMA Cr.JIAJiillBAffiffi 3A,IJ,AHHO~ ~YHKUIDf 

AAanTanHD BMno~HH~H: He~e~beBa n.c., TapacoBa B.H. 

I. OEIIIEE OilliCAHME 

Cor~acHo/I/ 3~aHHaH ~YHK~Hfl no~BepraeTCH no3TanHOMY npeo6pa-

30BaHHJO ( cr~BJ!tHBaHHIO) : 
I.. 

I. YSi = Lyk I i = 1121 ••• IM. 
K=-1 

2. Y1i = (YSi-2 + 3YSi-1 + 7YSi + 3YSi+1 + YSi+2)/15 I i=3,41····M-2, 

i = 1 12,M-1,M. ~S. = Y1.-Y1. 1 , i=2,31•••1MIYS
1

=Y1
1 

• 
~ ~ ~-

3~eCb YS - pe3y~bTaT cr~ru!\HBaHHfl, Y1 - BCTIOMoraTe~bHbt~ MaCCHB. 

IT. OEPAIUEHHE 
CALL PAFSMC(AIB,N) , r~e 

A - KMH MaCCHBa, CO~ep*~ero SHaqeHKH Cr~81!\HBaeMO~ ~KUHH, 

B - HMH M8CCHBa, CO~ep*8~ero· SHa~eHHH Cr~~eHHO~ ~KUHH, 

N - pa3MepHOCTb MaCCHBOB A H COOTBeTCTBeHHO B. 

m. ITOnfOTOBBA HH~OPMAUMH 

B MaccHB A BBeCTH 3HaqeHHH cr~8*HBaeMo~ ~KnHH. 

IY. BM,ll fiEt1A TH 

HeT. 

JrnTEPA TYPA 

1· Boralill fl. H ~· Olliill, EI-I0-81-394, )ty6Ha, I98I. 
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IJPOrPAMMA CJKATlti ,nBYMEPHHX CIIEKTPOB 

A~anT~HD B~no~HHnH: He~~beBa n.c., TapacoBa B.H. 

I. OHUEE 0f]1CAilliE 

Ilporpa.MMa TEMPOC /I/ BblTlO~IUieT npeo6pa30BaHHe ~etiCTBHTe~bHOH 
KBWSTHOf.:l MaTpH~, H83~BaeMoe pa.3~0JtteHHeM no CHHrymipHbiM 3HatteHHRM. 

TaKoe npeo6pa3oBaHHe, npHMeHHMoe K ~BYMepHNM cn
1
eKTPiM, no3BO~ReT 

3H8ttHTe~bHO COKpaTHTb o6~eM xpaffifMOH HH~OpMa~H I,2 • 
B. nporpaMMe HCnO~b3YJOTCR ~Ba MrOpHTMa no BDI6opy: MrOpHTM 

npeo6pa30B8HHR C BOCCTaHO~SHHSM MaTpHUDI H~H MrOpHTM Henocpe~CTBSH

HOrO npeo6pa30B8HHR. il3 pa60TDI/3/ H3BSCTHO, ttTO nroC)yro ~ef.:lCTBHTS~bHYJO 
MaTp~ MOJitHO npe~CT8BHTb B B~e: 

R 

a .. = L.slku ... v.k ,r~e 
~J k=1 l..~ J 

(I) 

aij - 3~eMeHT MaTp~ (cneKTpa); 

U H V- MaTpHQb!, COCTa~eHHb!e H3 I~06CTB9HHDIX BeKTOpOB MaTpHU ATA 
T 

H AA COOTBeTCTBSHHO, "T" 03HattaeT TpaHCnOHHpOB8HHej 

.R k - CHHry~RpHDte 3HatteHHR, KOTOpbie paBHDI KB~paTaM C06CTBeHHbiX 
T T 3HatteHHH MaTpHU A A(AA ) : 

R - p8Hr MaTpHUbi. 

ITo~o6Hee a~ropHTM KOHKpeTHoti nporpB,MMbl onHcaH B/2/. OH HMeeT 

HeKOTOpDte npeH~eCTBa no CpaBHBHHD c/3/ H OCHOBbiB89TCR Ha MeTO~e 
no~yqeHHR H8H60~bmero C06CTBeHHOl'O 3H8tteHHR no~OJKHT9~bHO onpe~MeH

HOH MaTpHU:bi. 

IT. OBPAIJlEHill~ 

CALL TEMPOC (NN ,NPS, U, ~r ,Q,N ,~) , r~e 

NN - cneKTp-MaCCHB H3 nap C06HTHH ( X1 ,Y1 ; X2 ,Y2 ; H T.~.), 

KOTOpbi~ CaMO~ nporpaMMO~ npeo6pasyeTCR B ~BYMepHDiti MaCCHB; 
NPS - ~HHa 3TOrO MSCCHBa; 

U, V, Q - MSCCHBbi, co~epi!t~e pe3yJtbT8THBHDtt:i cneKTp ( CM. ~PMY~Y (I)) ; 

N - p83MepHOCTb MaTpHI.Ibi cneK~·pa; 

M - H8H60~bmee ~onycTHMOe ttHI~O ~HHet:iHDIX 38BHCHMOCTeA B cneKTpe 

( p8Hr Ma TpHUbi) • 

MaKCHMMbHO ~OnyCTU~e 3H8ttBHHR: 
N=64, l-1=32 H M < N • 

ITepBoHattMbHbtft BH~ MaccHBa NN cm:paHReTcR. 
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III. IIOWOTOBK\ MH<J>OPMAUID! 

Ben Heo6xo~HMaR HH~pMaUHH a;~aeTcR qepea ~aKT~ecKHe napaMeTp~ 
npH o6pameHHH K nporpaMMe TEMPOC • 

IY. BM ITEm' ~Vi 

HeT. 

.miTEPA TYPA 

I. EorB.Htl H H .IU>· OWffi, BI-IO-BI-:~94, Av6Ha, I98I. 

2. BftJIKo A.A. H m>· OWU1, PI0-80-::07, Av6Ha, 1980. 

3. BarJia~ P. ,It. , Cwq>HOB K. R. JKBM n M~, 1975, 1f I, c. 24I. 
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IIPOrPAMI\iA MilliMMI13AUVfi1 !:BA,WATWIHOrO ~YHKIU10HAJIA 
( MO,LJJf~ID\AIU1H FUMILI ) 

I. OBUEE OilliCAilliE 

lloAnporpaMMa ~U,ILA RBJI.RSTC:H MOAHq>ml;HpOBB.HHblM BapHSHTOM noA

nporpaMMbi FUHILI I . 
MOAH~HKaQHH COCTOHT B TOM, ~TO B o6~SHHH K FUMILA A06asneHH 

.napaMSTpbl AR, ARD, FU , rAe 

AR - no~nporpaMMS Bbft.IHCJI€HHH <fu'HKUHH Y(X(1), ••• ,X(N) ,A(1), ••• A(K)) 

H npOH3BOAHblX ~yHK~HH no napaMeTpaM A ( i) , i=1 , • • • K, 

ARD - BHYTP€HHRH no~nporpaMMa FUMILA, 

FU - no~nporpaMMa-<fulHKlU.fH ,ItJIH llbft.IHCJISHHR @'HKUHH 

Y(X(1), ••• X(N),A(1), ••• A(K)). 

~OpMaJibHHS napaMSTpbi, KOTOpbie COima~alOT B o6pameHHH K FUMILI H 

FUMILA HMSlOT O~HH H TOT ~e CMbiCJ: H H83H8~SHHe. 

ll. OBPAIUEHMI! 

CALL FUMILA (S ,M, N1 ,N2 ,N3 ,EPS ,AKAP:?A,ALAMBD, IT ,MC ,AR,ARD ,FU) 

S,M,N1,N2,N3,EPS,AKAPPA,ALAMBD, I'~, MC - napaMeTpbi, H~€HTHqHbl8 

COOTBSTCTByJO~HM napaMSTp~r no~nporpaMMbi FUMILI , 

AR - HW1 no~nporpaMMhl TIOJib30B8'l'SJIH ,ItJI.R Bhft.IHCJISHHH @'HKUHH 

Y(X(1), ••• X(N),A(1), ••• A(K1) H ee npOH3BO,I\HblX 0~~i), 
r~e X(1), ••• X(N) - H838IIHCHMbiS nepeMSHHHe, 

A(1), ••• A(K) - no~rc1H.ReMhie napaMeTpbi. 

llepshlt\ onepaTop aTo~ no~nporpa~ ~OJixteH HMSTb BH~: 

SUBROUTINE AR(U,ARD,FU) , r~e 

u - semecTseHHa..R nepeMem:rur, KOTopaH nocJie pa6oThl nporpaMMbi 

~OJDKHS cogep7KaTb 3HatreHHe @'HKUHH Y(X(1),X(2) ••• X(N), 

A(1) ••• A(K)) npH ~lHKCHpOBaHHblX, 38gaHHbiX B COMMON-

6JIOKSX, 3HS~SHH.RX X ( 1) ,X (2), ••• X (N) ,A (1), ••• A(K) • 

ARD,FU - HMeHa TSX JKe npc1rpaMM, KOTOphle YJ(S3a.Hhl B o6pameHHH 

K FUMILA • 

ARD - HMH BHyTpeHHen nogrrporpa~~ (sse~eHa ~JIH B03MOxtHhiX nocJiegyJO

JqHX MO~H~HKarrnt\ FUMILA ) , Ce~ac OHS nycTa ( DUMr-1Y ) ; 
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FU -HMH no~nporpa~~KUHH ~IH B~HC~9HHH Y(x(1), ••• x(N}, 

A(1 > ••• A(k) >. 3Ta WHKUHH mweTc.H no~b30BaTe~eM B TOM c~yqae, 

9MH OH HCnO~h3yeT CTa~ap:'Hblti BapHaHT nporpaMMbl AR , HMeiO

Iql!~CH B naK9T9 FUMILA • B CTa~apTHOM BapHaHT9 AR BbltrnC~.HIOTCH 

lDiC~eHHO npoH3BO~Hble <JlyHKQJm Y (x ( 1) , ••• x (N) ,A ( 1) , ••• A (k) ) 

flO napaMeTpaM A (i) • IlpOPpa.MMa AR OClpa.rqaeTCH K FUNCTION FU (x) 

(CM.ID). 

m. ITO,ni'OTOBHA Illi~OPMAUIDf 

1. 3B.,IJ.aTb 3H8'ti9HH.H B9~H'tiHH 
M,N1,N2,N3,EPS,IT. 

2. HanHcaTb no~nporpa.MMJT AR BH~a: 

. SUBROUTINE AR(U,ARD,FU) 

EXTERNAL ARD,FU 

COMMON/A/A(100)/DF/DF(100)/X/X(10) 

U=Y(X(1), ••• X(N) ,A(1), ••• A(K)) 

DF [1 ) =DY /DA ( 1 ) 

DF(K)=DY/DA(K) 

RETURN 

END 

BhltlHC~eHHe !f>YHKUUH Y H ee 

npoH3BO~HhlX no napaMeTpaM 

A{1),A(2), ••• A(K). 

-KnH BOCnOJib30B8TbCH CTaH~apTHC•~ B9pCH9~ no~nporpaMMbi AR H TOr~a 

HanHC8Tb <JlyHKUHIO FU BH~a: 

FUNCTION FU(X) 

COMMON/ A/ A ( 1 00) 

DIMENSION X(10) 

FU=Y(X(1), ••• X(N),A{1), ••• A{K)) - BbltmCJI9HH9 WHKUHH y 

RETURN 

END 

3aM9'tiaHH8 no HCnO~b30BaHHIO: 

EcJIH nOJib30BaT9JI10 ~OCTaTO'tiHC• nporpaMMhl AR H H8T H906XO~IMOCTH 

nHC8Tb ARD H FU , TO HyxHO HanHCaTb !fJHKTHBHbl9 nporpaMMH ARD H FU 

T8KHM o6pa30M, HanpHMep: 

SUBROUTINE ARD 

R=1 

RETURN 

END 
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EcnH s~aH He eyneaof;l napaMe•rp IT , TO BbT)J.aeTc.R HH!PopManH.R 
06 HTepaUH.RX B TaKOM BH~e: 
FUNCTION MINIMISATION BY SUBROUTINE FUMILI/LIKELM IN THE 

FOLLOWING PRINT-OUT 

S=VALUE OF OBJECTIVE FUNCTION,EC=EXPECTED 

CHANGE IN S DURING NEXT ITERATION, 

KAPPA=ESTIMATED DISTANCE TO MINIMUM, 

LAMBDA=STEP LENGTH HODIFIER 

ITERATION NO.O,S=0.23612E04,EC=,-0.34614E03 

KAPPA=O. 56555E02 ,LA:·lBDA=O. 73665E-O I 

PARAMETER PARAMETER STA..~DARD ~~ORRELATION 

NUMBER VALUE DEVIATION FACTOR 

1 0.10050E03 0.38912EOO 1).16664E01 

2 0.11873E01 0.30754E-02 0.10482E01 

3 0.90980EOO 0.54638E-02 0.17277E01 

JMI'EPATYPA 

I. ranaKTHOHOB B.B. H ~- OMHM, B2-II-98-77, ~6Ha, 1976, c.265. 
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HABOP ITPOrPAMM ITP~PMTEIT1Hon OBPABOTKM 

l. OB!llEE OfMCAHME 

Ha6op nporpaMM rrpe~BapHTenbHO~ o6pa6oTKH/I/ noasonHeT BecTH 

MaTeMaTKQ9CKH~ KOHTpOnb KaqecTBa BC9X ToqeK cneKTpa, BBe~eHHe Heo6-

XO~HMhlX nonpaBOK B OT~9nbHHe cneKTphl (KoppeKUHH Ha MepTBOe BpeMH, 

BN:tlHTaHHe cpoHa, B~enetme "nnoxHx" ToqeK H T.~.), cnmKeHHe, B~Ta

HMe, JMHO~eHHe, HOpMHpOBKY cneKTpOB, HaXO~eHHe XapaKTepHCTHK OT

~enbHHX yqacTKOB cneKTpa (nono*eHHe nHKa, BenHqHHa nno~~H no~ nH

KOM H T.~.), no~rOTOBKY cneKTpOB ~H OKOHqaTenbHO~ o6pa60TKH, BHBO~ 

cneKTpoB B y~o6HoM BH~e Ha AUTIY. 

II. OBPAII!EHME 

I. CnoJKeHHe ~Byx cneKTpoB A+B=c 

CALL CAC2 (A,N,B,N1 ,C) , N~ N1. 

PaaMepHOCTb CJMMapHoro cneKTpa N1 

2. &ltrnTaHHe ~Byx cneKTpoB 'A-s=c~ . 

CALL CAB2(A,N,B,N1,C), r~e N ~ N1. 

3. YMHoJtteHHe ~Byx cneKTpoB A )f ·r = c. 

CALL CAV2(A,N,B,N1,C) , r~e N ~ N1. 

4. ,I{eneHHe ~Byx cneKTpoB A/B=c 

CALL CAD2(A,N,B,N1,C), r~e N ~N1 , ecnH 

5. Cno~eHHe H3MepeHHH c KOHCTaHTo~ A+CONST=c • 

CALL CACl(A,N,CONST,C) • 

EcnH a.=O , TO c.=CONST. 
~ . ~ 

CALL CAC1Z(A,N,CONST,C) 

EcnH ai=O , TO ci=O . 

6. ~HTaHHe KOHCTaHTH H3 cneKTpa A-CONST=C 

CALL CAB1 (A,N,CONST,C) 

EcnH ai=O , TO ci= -CONST 
CALL CAB1Z(A,N,CONST,C) . 

EcnH ai=O , TO ci=O • 

75 

bi=O, TO ci=O 



7. YMHo~eH~e cneKTpa Ha KOHCT8HTY A~ CONST=C. 

CALL CAU1 (A,N,CONST,C) 

8. ,l(eJieH~e cneKTpa Ha KOHCT8HTY Ji/CONST =C . 

CALL CAD1 (A,N,CONST,C) • 

ECJI~ CONST=O , TO rrporpaMMa H9 Cpa6aTHBaeT. 

9. HaTypaJibHH~ Jiorap~~ cneKTpa A=C. 

CALL CALOG(A,N,C). 

EcJI~ a
1 

=0 , TO c 1=0 • 

IO. RopeHb KB~paTHHH H3 cneKTpa VI AI~ c 
CALL CSQRT(A,N,C) 

II. TiepBaR ~ BTopaR npo~3BO~HHe cn~KTpa. 

CALL CPROIZ(A,N,C,D) 

A - M8CC~B CneKTpa pa3MepHOCT~ N ; 

c - Macc~B, co~epiit~~ nepBYJO npo~3BO~Hyro; 

o - Macc~B, co~ep~~~ BTopyro npo~3BO~HYJO· 
~ 

!2. HapacTa~~~ CJMMa cneKTpa ~ ak=a1 k=1 
CALL CSUM(A,N,C) 

!3. TiepecHJIKa Jli8CTKa cneKTpa B ,lij);yro~ cneKTp. 

CALL SUMS(A,N,C,NS,KS) 

NS,KS - Ha~aJibHHH ~ KOHe~H~ HOMepa CTpOK MaCC~Ba C, Ky~a 
6y-,:zyT 38CJI8HH Be.JI~~·ibl ~3 nepBbiX (KS-NS+1) CTpOK 

M8CC~Ba A pa3MepHOC r~ N • 

!4. ~op~poBaHHe ~oHoBoro cneKTpa. 

CALL CFON(A,N,A1,A2,A3,A4,AS,B) 

~OHOBHR cneKTp A pa3MepHOCT~ N ~OpMHpyeTCR no ~PMYJie 

a 1 = A1 (i-B)-2 +A2(i-B)-1 +A3 ~A4(i-B) + AS(i-B) 2 r~e 

a
1 

- co~epiit~Moe i -ro KaHaJia, 

A1,A2,A3,A4,A5 - KOHCT8HTH, 38~aBaeMHe ~~3HKOM. 

B - KOHCTaHTa C~B~ra, 38B~CH.~aR OT BpeMeHH BCnhlmK~ peaKTopa. 

!5. XapaKTep~cT~~ecKH~ cneKTp 

CALL CXAREU(A,N,B) 

EcJI~ a 1=0 , TO 

EcJI~ a 1¥o , TO 

76 



-------- ------------ -- ____ j 

16. iloHCK HyneH, OTpHUaTenb~ ~~cen H "B~6HT~X" TO~eK B cneKTpe. 
CALL CPOISK(A,N) 

Ha ne~aTb s~aDTCH HoMepa K~anos, co~ep:llt~He HynH, oTpKUaTenb
HHe ~Hcna M "B~6HTHe" TO~H. 

Totma c~TaeTCR "s~6HTOH", ecnH BI:mOJIHHeTcR yCJioBHe: 

1 
-1 >-2 

17. llpaBKS HyJie~, OTpRqaTeJib~ ~HCeJI H "s&6HT~" TO~eK B cneKTpe. 

C - HCXO~~M cneKTp, A - pesyHbT8THB~H cneKTp. 

I. npaaRTCR HyJIH, oTpKUaTeJibH~e ~cna H B~6HT~e TO~KM • 

CALL CPRAV(C,N,A) 

2. flPasKa "Blil6HTblX" TO~eK. 

CALL CPRAVB(C,N,A) 

3. npaaKa HyJie~ • 

CALL CPAVO(C,N,A) 

EcJIH c.=O 
~ 

4. npaaKa oTpKUaTeJib~ ~cen. 

CALL CPAVM(C,N,A) 

EcJIH Ci< 0 , TO ai=O. 

18. C~Hr cneKTpa Ha a~aHHoe ~HCJIO Ka.HaJIOB . 

CALL CSHIFP(C,N,K2,K1,A) 

MaCCHB C pasMepHOCTH N C~BHraeTCR Ha K1 KaH8nOB BJieBO 
( K2=0 ) HJIH BnpaBO ( K2=1 ) • 

19. ~op ~acTKa cneKTpa. 
CALL_ CPART(A,N,L,K,C) 

H3 Ma.CCHBS A pasMepHOCTH N Bht6MpaeTCR ~aCTOK C L no K 

C'l"pOKY H 38CRJiaeTCR B MSCCHB C C nepBOM CTpDKH. 

20. Haxo~eHHe nono~eHHR, mHpHHH, ITJIO~BAH H 3HeprHH nHKa. 

CALL CPIK{A,N,L,K,D,B,C) 
H3 MSCCHBa A paaMepHOCTH N -~blp938eTCR llHK C L no K KaHan&. 
KoHCTaHTht D,B,C 3~a.JOTCR Dt)Jib30BaTeJieM. 

OHeprHR nHKa HSXO~HTCR ITO tPOpl.!YJie: 

E = D X M2 + B x M+C ) M - fiOJIO:llteHHe llHKS. 



!' 

21. 3aH9C9HH9 a. = S x c. + CONSr. 
~ ~ 

CALL CZANES(C,N,L,K,S,CONST,A) 
B MaCCHB A C !,. no K CTpORY 3aHOC.HTCH BbltiHC.1I9HHbie no ,IJ.aHHOt1 

~PMYJie ai • B OCTaJihHbie 3.1I€M9HTbi saHOC.HTCH ci~ ai . 

N - pasMepHOCTh MaCCHBOB l~,C. 
k 

22. CYMMHPOBaHHe no KycKaM SUM ==La. . 
i=L ~ 

CALL CAREA(A1N,L,K) 

N - pa3M9pHOCTb MaCCHBa A • 

23. ITe~aTh ~acTKa cneKTpa no CTfOKaM. 
CALL CPRINT(A1N1L,K) 

*3 MaCCHBa A pa3M9pHOCTH N ne~aTa9TC.H ~aCTOR C L no K CTpOKH. 

24. ITe~aTb ~aCTRa cneKTpa TIO CTOJI6~aM. 

CALL CPRINC(A1N,L 1K) 

25. rpa~ecKoe vrso6p~eHvre cneKTpa Ha AUTIY. 
CALL CGRAFI(N1 1Z1 1Z2 1Z3,Z4,Z5,Z6,Z7,K 1N) 

N1 - KQJIHq9CTBO rpa~ROB, 
Z11Z21Z31 Z41 ZS1 Z61 Z7 - HM9Ha MaCCHBOB, H3 KOTOpbiX Ha,IJ.O 

BbiC5paTb ~aCTOK C K no N CTpoRy H Hane~aTaTb rpatf>HK. 

,l{JIHHa ~aCTKa ~ 256 CTpOK. Ka~OMY ~aCTKY MaCCHBa nOCTaBJieH B 

COOTB9TCTBH9 CHMBOJI (x 1 +, •· 1 J:, o, I,=) • 

MoMMa BbltlepKvreaTb o,IJ.HoepeMeHHo oT I ,IJ.O 7 rpatJ>vrKoB. 

ill. ITOJ[OTOBKA mi<J?OPMAI..1}lli 

CneKTpbi sachl.1IaiDTCH B vrcxo~e Maccvrehl pa3MepHOCThiD N • ITpH 

pae5oTe BC9X nporpaMM HCXO,IJ.H09 COCTO.HHHe 3THX CTI9KTpOB COXpaHHTCH , 

eCJIH npH oC5pa~eHHH 6y,IJ.yT 3a,IJ.aHbi ~Ba pa3HbiX KM9HH MaCCHBa (HCXO,IJ.Hhlt1, 

pe3y.1IhTaTHBHbi~). 

IY. BI1Jl IIEt1AT~ 

Bee nporp~ HHtPoPMHPYIDT noJibsoeaTeJI.H o ceoe~ pa6oTe vr BN,IJ.aiDT 

B cn~ae Heo6xo,IJ.HMOCTH pesyJihTaT~ o6pa6oTKH. B c~ae HeeepHoro sa

,IJ.aHHH HHtf>OpMallHH .B o6p~9HHH BN,IJ.89TC.H COOTB9TCTByiD~aH ,IJ.HarHOCTHKa. 
,l{JIH pacne~aTRH BC9X BH,IJ.OB HHtPopMaUHH HCIT0.1Ib3Y9TC.H cneliHaJihHa.H npo

rpaMMa CERROR , CO,IJ.ep~~a.H BC9 H906XO,IJ.HMbi9 tf>pa3bi, 3aKO,IJ.HpOBaHHbi9 

cneuvranbHbiM o6pasoM. 

.miTEP A TYPA 

I. AepaMoB C.P. H ,D.p. OMHM, BI-IC-80-345, AY6Ha, 1980. 



IJPOrPAMMA PA3MEmEimH '( -Jrn:H1t1 CP~ Vf3BEX;THHX YPOBHEn 

~anTamuo BhinOJIH~JI: PacTopryea A •. \. 

I. OBIUEE OIMC.\HVfE 

IlporpaMMa scHEME npe~aaH;:t-qeHa ~Jur aaToMaT~eCimro paaMe
~eH~H ~ -JI~H~~ cpe~~ ~aaecTHhiX yJoaHe~, c oTceaoM ypoaHeH, He ~Mero

~~x CBH3efi C H~eJie~~~MH ypOBHHM{/I/. 

II. OBPA1IlEHV1E 

CALL SCHEME(NG,A,DA,AIN,DAIN,NY,EY,DEY,BCL,NrNOT,IZ,IA,F) 

CMhiCJI napaMeTpoa no~po6Ho o6oHCHH1~TCH a/ I/ ( CHMBOJI~Ka coxpaHeHa) • 

ill. IIOWOTOBKA mi~OPMAI.Iill1 

CALL WORK(NG,A,DA,AIN,DAIN,NY,EY,DEY,BCL,N,NOT,IZ,IA,F) 

~HHbie BO BXO~OM Ha6ope ~OEnibi 6biTb npe~cTaBJieHhi B CB060~HOM 
cJJopMaTe -qepea aanHTYJO. llopMOK CJii~~oaaH~H ~aHHbiX: 

IZ' IA,F ,N ,NG,NY ,A[1 :NG] ,DA [ 1 :NG] ,AIN [ 1 :NG] ,DAIN [1 :NG] I 

EY(1:NY],DEY[1:NY),BCL(1:NY),NOT[1:N] (npH N~O) • 

IY. BM JIEqATl! 

Ha AI.U1Y BhiBO~~TCH cxeMa pacna~a ~ay-qaeMoro ~aoTona H Ta6JI~Ua 
~B.HHhiX no KSJK,IJ.OMY ypOBHID/I/. . 

JIWI'EPA TYP, I. 

I. KaJIMhiKoaa ].A., BypMHcTpoa B.P. OMRV1, I0-9809, ~6Ha, 1976. 



IIPOrPAMMA BOCCTAHOBJIEHMH CXEM YPOBHEt1 H,nEP 

I. OE1UEE OfMCIUlliE 

flo H3M9p9HHHM 3HeprHRM t-nepeXO~OB H HX HHT9HCHBHOCTRM, HC

DOXb3YR npe~BapHT9XbHYID HH~OpMallHD 06 H3B9CT~ 3HeprHRX B036~eH

HHX ypOBHe~, nporpaMMa CTpOHT HOB~e ypOBHH/I • 

IT. OBPAJUEiillE 

CALL LEVEL(PE,IZ,IA,NG,Q,VM,rB,RE,IH,AM,C,NY,N,A, DA,AIN, 
DAIN,EY,DEY,EIN,NCT,X) 

CMHcx napaMeTpoB no~po6Ho o6oRCHReTCR B/I/. 

ill. TIOnfOTOBKA HHillOPMADaq 

CALL WORK1 (PE,IZ,IA,NG,Q,VM,rB,RE,IH,AM,C,NY,N,A,DA,AIN, 

DAIN,EY,DEY,EIN,NOT,X) • 

~HHe BO BXO~OM Ha6ope ~0~ 6~b npe~CTaBneHH B CB060~0M ~Op

M8T9 ~epe3 38ITRTyro. llopR~OK cne~OBaHHR ~8HHHX: 

PE, IZ I IA, NG, Q, VM, DB IRE I IH,AM, c ,NY .N ,A [1 :NGJ,DA [1 :NG], 

AIN [1 :NG] ,DAIN [1 :NG] ,EY[1 :NY] ,DEY ~1 :NY] ,EIN [1 :NY], 

NOT ( 1 : N] ( npH N#O) , X ( 1 : 300) • 

IY. BM fiEt1A T[ 

lle~aTSIDTCR HCXO~~e ~aH~e H peaynhTSTH pa6oT~ nporpa~/I/ • 

.mfl'EPATYP A. 

I. Kan~oaa JI.A., BypMHcTpoB B.F. OHHM, I0-9808, ~6Ha, 1976. 
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IIPOrPAMMA YTOT.llilliWI TIAPAMETPOB 3JIEMEHTAPHOV! Hl.fEllirn MEI'O,IJ.OM 
HIJ1MEH1IIIMX KBA,lJ,P ATOB 

AAanTa~HID B~no~Han: PacTopryeB A.A. 

I. OBIUEE OIMCAHME 

MeTo~oM conpiDKeHHbiX rpa~HeH'lOB MHHHMH3HpyeTcH tPyHK~H 

L 

j(
2 

=?=;Wi(Fi3KCTI. - FiBNq. )
2 'r~e 

F iBbN. 

; -x ..x: D-x 
Hi = h.a + k.b + ~.c , 

- 1 1 1 

-x -x -x 
a ' b ' c - BeKTOpa o6paTHOM perneTKH, 

hi' ki' li- MHn~epOBCKHe HHgeKCb, COOTBeTCTBYID~He i-TO~ OTp~aiD
~e~ nHOCKOCTH B o6paTHO~ pemeTKe, 

c 1 H c 2 - Be~H~~, XapaKTepH3~He yc~OBHH 3KCnepHMeHTa, 

- BenKqHHa, nponop~OHaHbHSH H3MepeHHO~ HHTeHCHBHOCTH 

OTp~eHHH OT i-TO~ nHOCKOCTH, 

2 
- Bee < = 11 t1 Fill Ken. > , 

- ~cno H3MepeHHH. 

BapbKpyDTCH napaMeTp~ o6p,THO~ pemeTKH H Be~HqHHa c 2 • 

Ilo,Iij>o6Hee eM. OBlUEE OfMCAHME B II. 

FIG(3,L) 

FA(L) 

W(L) 

11. OBPAIDEIDiE 

CALL MINI(FIG,FA,W,L,X,N) 

- MaCCHB MH~epoBCKHX KHgeKcoB hi,ki' ti , 

- MBCCHB F i SKCTI. 
- MaCCHB BeCOB, COOTBeTCTB~HX K~OMY H3MepeHHID, 

L - ~c~o H3MepeHH~, 

~(N) - MaCCHB BSpbKpyeMNX napaMeTpOB, 

N - qHC~O B8pbHpyeMNX napaMeTpOB, 

3! 



····-~------------------·----

x<3> =lc x1, 
X ( 4) = COS ( a X A b X ) , X (5) 

X ( 6) = COS ( b XA C X X(7) = c 2 

ill. IIOWOTOBKA llif~OPMAIJWi 

~H BBO~a ~aHHhlX He06XO~HMO o6paT~TbCH K no~nporpaMMe RMIN 

CALL RMIN(FIG,FA,l'l,L,X,N) • 

RECFM = FB, LRECL = 80 • 

IIop~oK cne~oBaH~H ~aHHNX: 

llepBaH sarrncb - tUICno ~3MepeH~~ L H KOHCTaHTa c 1 B q1opMaTe 

( I3,X,F8.3' ; 

I+1 -aft sanHCb- FIG(1 ,I) ,FI<i(2,I) ,FIG(3,I) ,FA(I), 

1 ~I~ L 

DRA(I) (f. Fi SKCn.) B tflopMaTe 
{3(2X,F2.0), 2(2X,F8.3)); 

IY. Bw:t IID·IATtl 

PacneqaT~BaiDTCH ycnOBHH ~H~MM3all~~, BXO~~e ~a~e H OKOHqa
Tenb~H pe71nbTaT - yToqHe~e napaMeTp~ ~H npHMOH pemeTKH (no~
po6Hee eM. I). 

JMI'EPATYPA 

I. BoraHq fl. H ~· OHH~, BI-IO-BI-394, ~6Ha, 1981. 



ITPOrPAMMA MO,nEm1POBAIDffi HEVl':~~ CE~~~HCAKTmfHEBHX 
~- Ii:OBJIACTll _ijEPA.'al?Hlll~_ eE30HAHCOB 

ByTUeBa r.n.' He~e~beBa n.c., 
flHeBa H. 
I. OBII!EE OrDiCAfrnE 

YKpmmueB B.~. 

Ha6op nporpaMM npe~aaHa~eH ;~nH Mo~enHpoBaHHH sHepreTH~ecKoro 
Xo,I\a ce~eHHH, pac~eTa tPYHKUHti nno·~HOCTH pacnpe~eneHHH ce~eHHtt H Kop
penHUHM Ce~eHH~, a Ta~e cpe~HHX :capaKTepHCTHK peaoHaHCHOti CTpyKTyp~. 
MO,I\8HHpOBaHHe npOH3BO~HTCH Ha OCHOB8 cpe~HHX pe30HaHCH~ napaMeTpOB 
C HCnOJib30BaH~eM CTaTHCTH~eCKHX 3HKOHOB pacnpe~eneHHH 3THX napaMeT
poB MeTo~oM MoHTe-KapJio • .na~ti Hae5op nporpaMM B~noJIHHeT nocJie~oBa
TeJibHO CH8AYID~~e ~JHKUHH! 

I. reHepauHID cn~atiH~ ~~CeJI paBHOMepHO pacnpe,I\eJieH~ Ha HHTep
BaJie ( 0, I) H npeBpa~aeT HX B napa!~eTp~ pea;HaHcoB r,{c I / D i\ , 

pacnpe~eJieH~e no aaKoHaM ITopTepa--ToMaca/I H BHrHepa 2 • 

2. Pacc~T~BaeT 3HepreT~ecK:~ aaB~CHMOCTb noJIHoro H napuHaJib
HhtX ce~eH~ti Ot H Oo( C nOMOiqbiO O~HOI'O ~3 ~BYX npHC5Jimtt8HHH R -MaTp~tr

HOH Teop~~ HJIH o~HoypoBHeBoro rrPH!JJimtteii~j BpetiTa-BHrHepa/3/, HJIH 
:MHoroypoBHeBoro npHC5HH]KeHHH PaHxa--Mypa/ 4 

. Pac~eT B O,I\HoypoBHeBoM npHC5nmKeH~H BpetiTa-BHrHepa H,I\eT no WoP
J&YJiaM: 

} - ,1'.\JIHHa BOHHH HetiTpOHa; 
:J,:Ji. - flOH~H MOM8HT H ~eTHOCTb COCTaBHOI'O H~a; 
~(J) - CTaTHCTMtl:8CKHti ~aKTop; 

(!a) 

R - p~Hyc pacceHHHH; 
:J!Ji. r "J"' r. :JJ[ " '') rn ~ " ' , d.. - IDHpHHht ( Heti~·poHHaH, nOJIHaH H npouecca o(. ; 

~~l\ - !Paaht pacceHH~H. 
apJ>eKT TenHOBOI'O ,I\BH]K8HHH H,I\8p ~HT~B88TCH C nOMO!JlbiD ~JHKUHH 'f H 
~ OT api'JM8HTOB : 

n'!JJi • 
£- E'). I 

X ::: f':J1C/2 H S = 2Ll ' 

H3 



' 

r~e EP - nono~eHHe pe3oHaHca, ~- ~onnnepoBcKaH mHpHHa. 
Pac~eT B MHoroypoBHeBoM npH5n~eHHH PaMxa-Mypa H~eT no cne~

~e~ cxeMe: 
a) pacc~HT@BaeTcH MaTpHua J<cc' nepexo~a H3 KaHana peaKUHH 

lie" . B KaHan 11 c 1 
'' • 

3:Ji -f 12 :JJi 1/2 

Kj~ (£)= i""""' (rAe)' cr;.c.) ' 
cc: 1- E - E - t. .!} 

/\ A Z 

r~e (2) 

£it - 3Heprm:i pe3oHaHca c HOMep )M A. ; 

~ 
~c 

- cpe~HHH pa,n;HB.UHOHH8H mHpHia; 
- mHpHHa pe30H8HCa A B KaiMe '~ c I n 

6) CqHTaeTCH MaTpKUa CTOnKH)BeHHM 
:nr [ . - 2 i. q/'Tc 

S , (£): (1+t.Kcc')/(J-iKcc•>]e . cc (3) 

B) B'bltlHCnfleTC.R 38BHCHMOCTb ::e~eHH~ 
2 ryTt 4i =2£7. L ~(J)(1-Rt:Snn) 

. !J,:K 
(4a) 

2 ~ I ,:Ji 
1
2 

Oot = .9l" ~ L-- 1J ( J) Sn.pe 
J,:£ 

(46) 

z / :;rrlz 6;,n=.1t~ L ~ (J) 1-_s,'" 
.'J,:Ji 

(4B) 

r) pacc~HTI:maeTcH 3qxpeKT ym;fpeHH.R pe3oHaHcoB 3a c~eT TennoBoro 
~BmteHHH ~ep -

U.,l(E) =J f(E' ,E) (J(E')dE' , 
0 

r~e f (E' ,E) - ~JHKllHH ~onnnepa, }8BH8H 

f(E',E) = .rr.1 - exp[(E' -E)
2

/Ll
2

] 
vJi .~ 

(5a) 

(56) 

3. Pacc~HThlBaiDTCH ~YHKllHH n10THOCTH BepoHTHOCTH nonHoro ce~eHHH 
P ( Cf' t) t KOppeJIHUHH Ce~eHH~ ~ ( Ot) H HX ~cnepCHH D [P ( <f >] , 
D ( <f.,d () ) J . 

4. ilpOHCXO,Il;HT B'bltlHCneHHe ~iKUHOHanOB ce~e~ BH~a: 

T..t (n) = J P C6't) ()ot. (<it) e-Gt. ·"dot I j P (<ft> Do( (<S"t) d G:i ( 6a) 
0 0 

~(Cf0 )=f P(ut) Oo~ (<it.)[Ut ·Hf.,]K dot , (66) 

3aBHCfiii\HX OT napaMeTpoB n -TO.Jimlffia Hccne.rr,yeMoro o6pa3u;a (H~po/ oH ) 
H oo - ce~eHHe pa36aBneHHH B OH ~nH k=0,-1 ,-2. 

5. TaK KaK pac~eT BCeX BemNHH BH~a (6) npOH3BO~HTCH B HHTep-

84 



.,_, 

BBJie ..1 E H8CKOJibKO pa3, TO MOJKHO onpe~e.JUiTb cpe~Hee no N peBJIJ13a

UHRM sHa"tieHHe JIJ06oro cf?YHKUHOHaJia F , ero ~cnepcmo H oml16Ky: 

N 
F = L: F./N 

i=1 l. 

(?a) 

D(F) = F2 - F2 (?6) 

A F = V D(F) /N (?B) 

6. PaclieTHble BeJIH"tiHHbi celieH~A <ut >, <uf > , nponycKaHH~ Tt (n) 

H C8MOH~HK81UfH Tf (n) cpaBHHBaK•TCH C HX 3KCnepHM8HTaJibfibiMH 3Ha'ti6-

HHHMH H BH'I:IHCJIHIDTCH B8JII1'tiJ1H@ OT~OH8HH~: 

3- i = [ (YaKcn. - Y pac-q. > 1 A Y 3Kcn.J 
2 (Sa) 

n. OEPNUEI-WE · 

CALL MNCARL 

EcJIH TIOJib30BaT8Jib XO'ti8T B ~8HbHe~eM HCTIOJib30BaTb TIOJiy-qeHHYJO 

B npouecce pa60Tbi nporpaMMhl MNCAH.L "HHcpOpMaUHJ07
5/ 0 CTpyKType 

C8'ti8HH~ B BH~e cf?YHKDH~ nJIOTHOCTH sepoHTHOCTH p(~t) 11 ~(ot) , TO 

B rOJIOBHO~ nporpaMMe H~O sa~aTp 

COMMON/PS/PS(2SO),PF(250),PC(2SO),PF(250)/NZN/NZN ,NZP, r~e 

PS 

PF 

PC 

PF 

co~ep71tHT 

co~eplit11T 

co~eplitHT 

co~epJKHT 

3H8'ti8Hl1H cf!yHKUHH 

sHa"tieH"He cf!yHKUHI1 

3Ha'tietrAe cf!yHKrnm 

sHa"tieHHe cf?YHKUI1H 

pt ot>' 

6j ( () t> I 

~.( G"t) I 

o~:< ot> I 

NZN - HX pa3M8pHOCTb. 

ill. IIO,!JJ'OTOB:\A. Ylli~OPMAillfvi 

J-H KapTa- LEVEL,IPRI,IPUN,NZP rcpopMST 4110 ), r~e 

LEVEL BHrHepa/37, .. 
{ 

ecJIH 0, TO ·)Sc'tieT·Be~eTCH no cpopMyJiaM EpeHTa-

ecJIH I , To !lO cpopMYJiaM PaHxa-Mypa/ 
4/; 

IPRI - KJIJO'ti ne-qa·m pacnpe~eJieHH~ P < u > , () o( < 6") c 
I 

~cnepc11mm, ecJIH I - net~aTb B~aeTCH, 

eCJIH 0 - til'IOKHpyeTCH; 

IPUN - KJIIO'ti neppopat!HH P (u) , oct (<>) C ~HcnepCHHMI1, 

eCJIH I - nepcpopatiHH B~aeTCH ; 

NZP - CChlJIOtitihtit HOMep Ha6opa p (6'") , ~ (u) Ha MarHHT-

HOA JieHTe (cpopMaT 38nHCH F10. 3 ) t 8CJIH 

0 - sanHct He npoxo~HT. 

a5 
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2-H KapTa - JS,JP,NST,NZN,IH l~OpMaT 514 ) , r~e 

JS - ~C~O COCTQRffi[~ COCTaBHOrO ~a C op6HT~bH~ 

MOM6HTOM f. =0 ; 

JP - ~~0 COCTORIDIW COCTaBHOrO Mpa C op6HT~bH~ 

MOMSHTOM 1.=1 ; 

NST - o6~ee ~HC~O C(~TORHHW COCTaBHOrO Mpa; 

NZN - ~C~O TO~eK pt36H6HHH mK~H C6~6HH~ ot npH 

Do.Jiytl6HHH P ( G'"t) , ~ ( G'"t) ; 

IH - wMo "xo~ocTJIX" nporoHoB reHepaTopa c~yqatlHbiX 

~Ce~, H606XOJ~ ~H HC~63HOB6HHH KOppe~HUHW 

c npe~ pa.c~eTaMH; 

3-H KapTa - MaCCHB 3Ha~6HHW 9 (::J) {~pMaT 6E10.4 ) ; 

4-H KapTa - B6JI~HHH R, T P~H;'Ca paCC6RHHH H TSMnepaTypbi o6paaua 

(~opMaT 2E10.4 ); 

5-.fl KapTa - MB.CCHB TO~ o6pa3UOE n pa3M6pHOCTb!O 7 (~pMaT 7E10.4 ) ; 

6-.fl KapTa - BeJI~HHI:il UTA, UIN •• rpa.mmli 3HepreT~6CKOrO HHT6pBaJia 

(~pMaT 2E20.10 ) ; 

7-.fl KapTa - IMAX,H1 (!l>opMaT I10,E10.4 ), r~e 

IMAX - tmcJio pe~H3aJIHtl MeTo~a MoHTe-Kap~o, 

H1 - mar npeBp~emur crt -P c CY t > B lllK~e JieTaprHH 

HenTpOHOB U=:lnE/E0 H HHTerpHpOBaHH.R no 

f {E' ,E) • 

,na.nee cJie,eyroT NST nepfloKapT, KO~"'plile co~epJitaT cpe~He peaoHaHCHlile 

napa.MeTpH COCTOHHHH COCTaBHOrO R,Jij>a: 

DS,GG,SN,GF ,CONT (1) ,CONT (2) ,COR,Ki!.NAL , @opMaT 7E10. 4, I1), r~e 

DS - cpe~HHe paCCTUJnme M6Jlt,1Jy ypOBHHMH 0 9 
; 

GG - cpe~HRH pa.u,HaJ!MOHHaH mHpHHa F/ ; 
SN - cpe~ Het!Tpc)HHaH CHJIOBaH ~KUH.fl s~ = F~ /f5 3 

GF - cpe~RH ~e.JrnTil.lbHaH mHpHHa r,} ; 
CONT (1), CONT (2) - lJ3BemeHHlile BKJI~ nepsoro H BTOporo 

J~~OB ~e~eHHH B cpe~HIO!O ~6JIHT6Jib
-!1 

uyJO TIIHpHHy rj ; 
COR - tmMO CTeneHeii CB060~ ( COCTORHHf.f) B HetlTpOHHOM 

KB.H~e Vn; 
KANAL - trn:CJIO CTeneHeif CB060~ { KaHaJIOB ASJieHHH) Y ;f 

3aT6M CJie,JzyTOT ~Be ne~OKapTlil CO 3Ha~eHH.RMH 3KCnepHMeHTaJibHbiX BeJIH

~H: < <r t '> , ( u f ) , CeMb BeJI~.m T t , nHTb BeJIH~HH T f H ABe nep

cl>oKapTbi c HX omn6Kmrn: ( ~opMaT ?:no. 3 ) • IIo~eAH.fiH nepq,oKapTa

SHa~eHH.R napaMeTpOB ~TYal\lUI: 

SN(1),SN(2),GF(2){!floplmT 3E10.4 ). 



IY. B11J! TID IAT11 

Ha neqaTb B~aeTcR BCR BBO.IJ.HMaR HHIPopMaLTHR c cooTBeTcTByroiilHMH 

KoMMeHTapHRMH. 3aTeM neqaTaeTcR pa6oqa.R HHIPopMa~HR: pea~bHoe qHc~o 

IMAX , qHc~o TO'tieK B pas6HeHHH CJYHKUHH f (E' ,E) , cKoppeKTHpoaaH-

HHR mar H1 , .u.onn~epoacKaR mHpHHa A , cKoppeKTHpoaaHHHe sHaqeHHR 

UTA, UIN H MaCCHB cpe,IJ,HHX pe30HHHCHbiX napaMeTpOB C yqeTOM H3MeHeHHM 

SN(1), SN(2), GF(2) • ~aiDTCR 3Ha\ieHHR cpe,IJ,HHX Ce\i8HH~ Ha Kam,IJ,OM 

mare peanHSaUHH, 3HaqeHHR nponyci:aHHM MOM8HTOB H ~KTOpOB 6~0KHpOBKH 

ycpe,IJ,HeHHHX no cnoco6y F(p(~ >> 

ITeliaTaeTcR saro~oaoK 

AVERAGE CHARACTERS, 

saTeM sHalieHHR cpe,IJ,HHX ceqeHHti H ae~HqHHH o<. = < <f c > I < o5- > c ,IJ,Hcnep

CHRMH. IleliaTaiDTCR 3HaqeHHR nponyc:KaHHR H CaMOHH,IJ,HK8IJHH, ,IJ,HCnepCHH 

BH'tiHc~eHHbie no IPOPMY~e (76), sHat~eHH.fl ~PaKTopoa 6~oKrrpoBKH H rrx .IJ.HC

nepcHH. 

B~aroTC.fl no CTpoKaM conocTai•HMHe aeJIH'tiHHH celieHHM, nponycKaHHM 

·~\ (n) H caMOHH,IU1KaL(UPf T f (n) B c~e.u.yromeM nopR.rr,Ke: apryMeHT, 

pac\ieTHOe 3Ha\ieHHe C OmH6KOR, 3KCnepHM8HTa~bHOe 3HaqeHHe C OmH6KOJ:l, 

Be~HliHHH ,X2 
-paCX01K,IJ,eHHR. fu,rr,ae'l'CR :f-.2 - KpHTepHM ,IJ,~R XapaKTepHCTHK 

no~Horo ceqeHHR <ot), Tt(n) H ceqeHHR ,IJ,eJieHHR (of'>, Tf(n) 

a Ta~e no~HHR X2
- KpHTepHM. 

Jlli'I'EPATYPP 

1. Porter C.E., Thomas R.G. Fluctuations of Nuclear Reaction 
Width. Phys. Rev., 1956, v.104. p.483. 

2. Wigner E.P. Statistical Proper1:ies of Real Symmetric Matricee. 

In. Proceedings Conference of J.pplied Mathematics in Toronto. 
1959, Univ. Toronto Press p.17i. 

3. Breit G.,. Wigner E. Capture of Slow N'entrons Phys. Rev. 1936, 
v.43, p.519. 

4. Reich C.W.,Moore M.S. Multilevel Formula for the Fission 
Process. Phys. Rev., 1958, v.111, p.929 • 

H7 
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llPOrPAMMA BBO)l.A )1.AHilliX B CBOEO,LU-IOM ~OPMATE 

A.A.:?acTopryeB 

I. OJ34!:E Oill1CAID1E 

flporpaMMa UREAD .fiBJI.fieTC.fi a.Jia.JIOrOM nporpaMMbi /I/. flporpaMMa 

UREAD tmTaeT ,rr,aHHhle - l.UfCJia 11 Telt:CTOBble KOHCTaHTbi, 3all11CaHHbie B 

CB060,IJ,HOM 4JopMaTe 'liepe3 sanHTyro, li pa3Me~aeT 11X llOCJie,IJ,OBaTeJibHO B 

JKa3aHI-iblli MaCC11B, ynaKOBbiBM K8.1K,ll,Oe 'li11CJIO 11Jl11 TeKCTOBJIO KOHCTaHTy B 

O,ll,HO CJIOBO. llp113HaKOM KOH~a 'q11CJia 11Jl11 TeKCTOBO~ KOHCTaHTbl BO BXO~

HOM llOTOKe .fiBJI.fieTC.fi 3all.fiTM. MaKCliMa.JibHa.fi )J,JI11Ha TeKCTOBO~ KOHCTaHTbl 

- 4 C11MBOJia. ~eJihle 'li11CJia ( I - ~o:~aT) ynaKOBbiBaiDTC.fi KaK ,IJ,BOH'iHhle 

C ~11KC11pOBaHHO~ TO'liKOM, Be~eCTBeHHble ( F - 11 E - ~OpMaT) - KaK HOp

MaJI1130BaHHble ,ll,B011~nbie C nJiaBaiD~e~ TO'liKO~. 

fl. OBP,uqEID1E 

CALL UHEAD (A,K,N) , r~e 

A - MaCC11B, B KOTOpbi~ 6y~T ynaKOBbiBaTbC.fi ,rr,aHHbie 113 BXO,ll,HOro 

noTOKa; 

A (K) - nepBbl~ 3anOJIH.fieMbiH SJieMOHT MaCC11Ba; 

A(N) - nocJie~H11~ SJieMeHT, T.e. BBO,ll,11TC.fi N-K+1 qHCeJI 11Jl11 

TeKCTOB~ KOHCTaHT. 

lll. llO,D,rOTOBKA ·l1H:WPMAWm 

BXO,ll,HO~ llOTOK ~OJIJKeH 6biTb OllHCaH B DD -KapTe C 11MeHeM INPUT. 

B qacTHOM CJIJ'liae BBo,rr,a c nep4JoKap'?: 

//GO.INPUT DD x 

IY. BM,.~ IlElffiTM 

~.fi B~Bo~a coo6~eHH~ Ha AUPY Heo6xo,rr,HMo npe~cMoTpeTb KapTy: 

//GO.DIAGN DD SYSOUT=A. 

Bo3MO~ cJie~~11e coo6~eH11H: 

HE XBK~.AEI' KAPI'. 



llonbiTKa BBeCTH ooJibllle ,n.aHHhiX, tmM ecTb BO BXO,II.HOM no ToKe. 'l?op

MHpoBaH.He MaCCHBa 3aKaHtU1BaeTCfl, npOHCXO,IJ,YIT B03BpaT B Bbi3biBa!OtzyiD 

nporpaMMy. 

HE)\ OilY CTill1ill1 CMMBOJI. 

BHyTpYI qYfCJia BCTpeT.HJICfl CHMBOJI, OTJI.Ht[HbiH OT ,n.eC.HTYfqHQH ~.HtPpbi, TQqKYf, 

E, +, - • C.HMBOJI .HrHopHpyeTCfl. 

HEilPABM.Jlbi-!l:m CMHTAKCMC. 

)JpnyCTHMblH CY!MBOJI BCTpeTHJICfl B He,IJ.OllJ'CT.HMOM MeCTe. CHMBOJI .HPHOp.H

pyeTCfl. 

llEPEI10JlHEl-ME MAHTMCCil 

CJIHillKOM ,IJ.JI.HHHafl MaHT.HCCa q,HCJia. ~W~:.He paspfl,IJ.bl MaHT.HCCbl oopesa!OTCfl. 

ITEPEI10.JIHEEME llOPH)U{A. 

QqeHb 6oJibmoe .HJI.H oqeHh MaJieHhKce q.HcJio. B pesyJihTaTe cti>opM.Hpo

BaHHoe q.HCJIO He COOTBeTCTByeT sa,n.aHHCMJ. 

HEI1PABilllbl-iO 3A)J.AHI1 llAPAMETPil. 

BTOpOH napaMeTp B oopa~eHY!.H K UREAD OOJibille TpeThero. qTeH.He He 

BblllOJIHfleTCfl, npO.HCXO,IJ..HT B03BpaT B Bbl3b1Ba!O~ nporpaMMy. 

. Jll1TEF ATYPA 

I. ]JKCT.HHH JI.A • .H .n.p. OMHM, B2-II-98-77, ~oHa, 1976. 
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