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BBEAEHHE 

B nocneAHI-'Ie rOAbl e 3Kcnepi-'!MeHTailbHbiX 1-'!CCileAoBaHI-'I.AX ece w1-1pe 
I-1Cnoilb3YIOTC.A Mailble 3BM Tl-'!na PDP 11/40, CM-3, CH-4, EC-1010, 
cpaBHI-'!TeilbHo Aewee~e, He Tpe6y10~1-1e cnomHoro o6cnymi-1BaHI-1.A 1-1 a TO 
me apeM.A 06IlaAal0~1-1e OCHOBH~MI-1 Ka4eCTBaMI-1, He06XOAI-1MbiMI-1 Ail.A yc
neWHO~ opraHI-13a~"""" Ha 1-1x 6a3e ynpaeneHI-'!.A 3Kcnepi-1MeHTOM 1-1 o6pa-
6oTKI-1 llOilY4aeMO~ I-1H$OpMa~l-11-1. 

BamH~M AOCTOI-'IHCTBOM MaJl~X 38M .ABJl.AeTC.A 1-'!X AOCTynHOCTb 1-1 B03-
MOmHOCTb 3$$eKTI-1BHO~ pa60Tbl B 1-iHTepaKTI-'IBHOM pemi-'!Me, C I-1CilOilb30-
BaHI-1eM onepaTopcKoro Al-'!cnne.A 1-1 cpeACTB Ail.A rpa$1-14ecKoro oTo6pa
meHI-1.A 1-1H$OpMa~l-11-1. 

OcHoaHo~ cnomHocTbiO, B03HI-1KaiO~e~ np~-1 nepexoAe Ha Mailble 3BM, 
.ABJl.AeTC.A OTCYTCTBI-'!e npo6JleMHO-Opl-1eHTI-1POBaHHOrO MaTeMaTI-14eCKOrO 
o6ecne4eHI-1.A 1-1 TPYAHOCTI-1 aAanTa~HH nporpaMM, pa3pa6oTaHH~x paHee 
Ail.A 60JlbWHX MaWHH. 

B HacTO.A~e~ pa6oTe onHc~eaeTC.A naKeT npHKilaAH~x nporpaMM 
"AUTOP", npeAHa3Ha4eHHbl~ Ail.A peweHH.A pa3JlH4HbiX 3aAa4, CB.A3aH
HbiX C o6pa60TKO~ cneKTpOMeTpH4eCKO~ HH$OpMa~HH Ha MaJl~X 38M. 
Bee nporpaMM~ HanHcaHbl Ha .A3b1Ke FORTRAN-IV H aAanTHpoaaHbl Ha 
3BM CM-3, CM-4, EC-1010. B naKeT aownH: 

FITDEV - noAnporpaMMa annpoKcHMa~HH 3KcnepHMeHTailbH~x AaH-
H~x npOH3BOJlbH~MH aHaJlHTH4eCKHMH $yHK~H.AMH/ll. 

RETIX - nporpaMMa peweHH.A ypaaHeHH.A $peArOilbMa 1-ro POAa 
Ail.A 3aAa4 BOCCTaHOBJleHH.A HCKameHH~X AaHH~xl2/. 

AUTOP - nporpaMMa aaToMaTH4ecKo~ o6pa6oTKH IlHHeH4aT~x 

PUCH 

HESS 

SPLINE 

cneKTpOB, ocy~eCTBil.A~a.A aBTOMaTH4eCKH~ llOHCK 
llHKOB, pa3AeileHI-1e MYilbTHilJleTOB H onpeAeJleHHe na
paMeTpOB llHKOB nyTeM llOArOHKH HeCHMMeTpH4H~M rayc
CHaHOM lSI. 

- nporpaMMa o6pa60TKI-1 OTAeJlbH~X y4aCTKOB cneKTpa, 
B TOM 4HCJle C B03MOmHOCTbiO 3aAaHH.A Ha4aJlbH~X npl-1-
fiJlHmeHH~ CBeTOB~M KapaHAaWOM C 3KpaHa rpa$H4eCKO
ro Al-'!cnne.A 141 • 

noArOHKa OCy~eCTBJl.AeTC.A HeCHMMeTpH4H~M rayccHaHOM 
Ail.A OAHH04H~x Ili-'IHH~ H CI-1MMeTpi-14H~M - Ail.A MYilbTI-1-
nneToa lSI. 

- nporpaMMa o6pa6oTKI-1 cneKTpoa .AAepHoro raMMa-pe3o
HaHca /~rp; c l-1cnonb30BaHHeM 1-iHAeKcHoro anro
PHTMa 3aAaHH.A annpOKCI-'IMHPY~e~ $YHK~I-1H l6l. 

- nporpaMMa npoBeAeHH.A aHaJli-1TH4eCKHX KpHB~X MeTOAOM 
CllilaHH-MHK 771 .. .....,..,. • . .J ...... ~ • .., ••• ,.,. ....... 
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- nporpaMMa BbiBOAa rpa<!>HKOB cneKTpOB. CMGR 
NUGRAF - nporpaMMa nOCTpOeHHH rpa$HKOB pa3nomeHHH y4aCTKOB 

cneKTPOB. 
MESGRF - nporpaMMa nocTpoeHHH rpa<!>HKOB pa3nomeHHH cneKT

poa .s~rP. 

oa30B~H KOMnneKT "AUTOP" pa60TaeT B onepai..IHOHHbiX CHCTeMaX 
PA<!>OC HnH RT II V03(02) 38M CM-3 npH HanH4HH onepaTHBHOH naMHTH 
He MeHee 32 K. 

Uenb AaHHoa:i pa6oT~ - onHcaHHe KOMnneKca nporpaMM c T04KH 
3peHHH ero npHMeHeHHH nonb3oaaTenHMH. Bo3MomHOCTH OTAenbH~x 
nporpaMM onHcaH~ o4eHb KpaTKO, TaK KaK HMe~TCH cne1..11-1anbH~e pa-
6oT~ no 3TOMY aonpocy, Ha KoTop~e AaH~ cc~nKH. HaM npeAcTaBnH-. 
eTcH, 4To TaKoe onHcaHHe-pyKoBOACTBO AnH nonb3oBaTenea:1 6yAeT 
none3HbiM. noATBepmAeHHeM TOMy HBnH~TCH MHOr04HcneHH~e 3anpOCbl 
Ha OTAenbHble nporpaMM~ KOMnneKca, ony6nHKoBaHH~e paHee. CoeAH
HeHHe PHAa HaH6onee Heo6XOAHMbiX B cneKTPOMeTpHH nporpaMM B eAH
H~H naKeT, peanH30BaHH~H Ha WHpOKO pacnpocTpaHeHH~X B CTpaHax
y4aCTHH4aX OH.s!H 38M, noMomeT a ocsoeHHH 3THX MaWHH 1-1 6yAeT cno
co6cTaoaaTb HX 3$$eKTHBHOMy HCnOnb30BaHH~ B HCCneAOBaHHHX 1-1 pe
weHHI-1 npHKnaAH~X 3aAa4. 

1. FITDEV- YHHBEPCAnbHA.s! noAnPOrPAMMA 
An.s! AnnPOKOIMAUY1H 3KCnEPHMEHTAnbHbiX AAHHbiX 

nn.~n!"'nr-!""?Ut.~~ ~::!::!'~~T.r :-:;:~M: :.::;.:;; ;z, .... o..:.. I \,..n ~JII"' Mt"'NVIMVI~d 4"11-1 nyTeM 
nOArOHKH napaMeTpOB KBaApaTH4HOrO <!>YHKI..IHOHana BHAa: 

N _. 2 1 
S = ~ (Y (xi ) - f (p , xi )) -2--

i=l a ( ) 
y xi 

/1/ 

rAe Y(xi) - 3Ha4eHHe 3KcnepHMeHTanbHOH 3aBHCHMOCTH a i -Toa:i To4-
Ke; Xi - a6CI..IHCCa i -TOH T04KH; f(p, X i) - 3Ha4eHHe 3aAaBaeMOH 
nonb30BaTeneM annpOKCHMHPY~~ea:i <!>YHKI..II-11-1; p - BeKTOp BapbHpyeMbiX 
napaMeTpOB annpOKCHMHPY~~ea:i <!>YHKI..II-11-1; a ¥(x.) - AHCnepCHH Y (xi); 
N - 4Hcno To4eK. 1 

MHHHMH3ai..IHH ocy~eCTBnHeTCH Ha 6a3e cpaBHHTenbHO npOCTOIO, 
HO o6naAa~~ero xopowea:i CXOAHMOCTb~, MeTOAa nepeMeHHOH MeTpHKH 
A3BHAOHa 11 • 

AnH npHHeHeHHH noj:jrlporpaMMbl FITDEV nonb3osaTenb AOn>KeH HanH
caTb ynpaanH~~Y~ nporpaMMY c a~30BOM 3Toa:1 noAnporpaMM~ 1-1 ABe 
noAnporpaMMbi-<!>YHKI..II-11-1: REAL FUNCTION AFUN (X, P) - B~4HCnH~~y~ 
3Ha4eHHe annpoKCHMHPY~~ea:i <!>YHKI..IHH AnH AaHHbiX X_.~-1 P, rAe P -
HAeHTH<!>HKaTop seKTopa aapbHpyeM~x napaMeTpoa P, 1-1 REAL FUNCTION 
GRADI(X,P,J) - Bbi4HcnH~~Y~ 3Ha4eHHe npoH3BOAHOH annpoKcHMHpyiO
~ea:i <!>YHKI..IHH B AaHHOH T04Ke X no J- ToMy napaMeTpy. 

Bbi30B noAnporpaMMbl ocy~ecTBnHeTcH KOMaHAOH 
CALL FITDEV (X,Y,DY,N,P,DP,NP,NIT), 

3AeCb X,Y 1-1 DY- HAeHTH<!>HKaTop~ MaCCHBOB, COAepma~HX COOTBeT
CTBeHHO xi' Y(xi), a~(xi) ; N - 4HCno T04eK; P 1-1 DP - HAeHTH<!>HKa
TOP~ MaCCHBOB, COAepma~HX BapbHPYeM~e napaMeTp~ 1-1 HX OWH6KH 
/nepeA 8~30BOM He06XOAHMO 3aAaTb nepsoe npH6nHmeHHe 3THX aenH-
4HH/; NP - 4Hcno aapbHpyeMbiX napaMeTpoa; NIT - rpaHH4Hoe 4Hcno 
HTepa4HH (NIT- 3.NP). 

Bee MaccHB~ AOnmHbl 6b1Tb onHcaH~ a Bbl3b1Ba10111ea:1 nporpaMMe one
paTopoM DUIENSION. 

nocne B~30Ba noAnporpaMMa FITDEV B~BOAHT Ha 3KPaH AHCnneH 
HnH AUnY HanomeHH~e rpa<!>HKH 3KcnepHMeHTanbH~x T04eK 1-1 <!>YHKI..IHH 
nepaoro npH6nHmeHHH 1-1 3aAaeT aonpoc: 

nPOAOn~ATb /1/ HnH B~XOAHTb H3 noArOHKH /0/ - ? 

8 COOTBeTCTBI-11-1 C Ka4eCTBOM nepBOIO npH6nHmeHHH, onepaTop 
BBOAHT C 3KpaHa B 38M 1 HnH 0. EcnH BBOAHTCH 0, npOHCXOAHT 
B03BpaT B OCHOBHY~ nporpaMMY. 

B KOHI..Ie pa6oT~ FITDEV B~BOAHT HToroa~~ rpa<!>HK noArOHKH, 3Ha-
4eHHe x2 1-1 3aMeHHeT 3Ha4eHHH p 1-1 DP nony4HBWHMHCH 8 pe3ynbTaTe 
MHHHMH3a1..1HH. 

2. nPOrPN1MA PEWEHH.s! YPABHEHH.s! <!>PEArOnbMA 
1-ro POAA THnA CBEPTKH - RETIX 

nporpaMMa npeAHa3Ha4eHa AnH peweHHH HHTerpanbH~X ypaBHeHHH, 
"MIA("'"LID~II"\IIII•V ,.......,...,...,,.,,,,,,....,. ··-··-···-- --. r----·~· ...... , .... ,.,._,,.._.."''-''"rn ~"'-''~._.,VIMt:;M ldJibHbiX ~dHHbiX: 

+oo 

U0 (x) ~ { R(x -~) Z(~)d~, /2/ 
-oo 

rAe U0 (X) - HCKa>KeHHble AaHH~e, HMe~~He HeKOTOpy~ CTaTHCTH4eCKy~ 
OWH6Ky /HanpHMep, MynbTHnneT/; R(x-~)- npH60pHaH /HCKa>Ka~~aH/ 
<!>YHKLIHH; Z(~)- AaHH~e AO MCKa>KeHHH. 

nerKO BMAeTb, 4TO 3aMeHOH nepeMeHHbiX w = X-~ MO>KHO nepe
CTaBMTb B ypaaHeHMM /2/ R M Z MecTaMM, no3TOMY RETIX no3so
nHeT /c T04HOCTb~ AO CABHra/ nony4aTb B Ka4eCTBe peweHMH KaK 
R, TaK M z. PeweHMe nony4aeTcH c noMo~b~ MeTOAa perynHpM3a
I..IMM no A.H.TMXOHOBY, c 3aAaBaeM~M napaMeTpoM perynHpM3ai..IMM a 1 2~ 

Heo6XOAMMOCTb peweHMH 3aAa4M /2/ 4acTo B03HMKaeT npM o6pa-
6oTKe cneKTpoa. B Ka4eCTse npMMepoa MO>KHO npMBecTM 3aAa4y pa3-
AeneHMH MynbTMnneTos 121 , BOCCTaHOBneHMH AM<!><!>epeHI..IManbH~X cneKT
POB no MHTerpanbH~M, 3aAa4y B~4MCneHMH npM60pHOH <!>YHKI..IMM no 
M3BeCTHOMy MAeanbHOMY M npM60pHOMY cneKTPaM M T.n. 

HcxoAHaH MH<!>OpMai..IMH AnH pa6oT~ RETIX AOn>KHa 6~Tb npeABapM
TenbHO 3anMcaHa B <!>aa:in Ha AMCKe. 3TOT <!>aAn 6yAeT COAepmaTb no
cneAOBaTenbHY~ 3anMCb 3Ha4eHMH aeKTopos U M R /MnM Z I 
a <t>opMaTe F7.0. 
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nocne 3anyCKa nporpaMMbl 
.RUN RETIX 

C 3KpaHa AHCnneR 3anpaWHBaeTCR HCXOAHaR HH$OpMa~HR: 

4~1Cno KAHAnOB /<77 I, Anb$A - ? 

OnepaTop OTBe4aeT, HanpHMep: 77,0.01. 
CneAY~~HH sonpoc: 

HM~ 'AAnA C 3AnHCb~ U, R (F7.0) - ? 
npHMep OTBeTa: 

* URDAT.C/JC/J2 
nporpaMMa C4HTWBaeT C AHCKa $aHn, B KOTOPOM nocneAOBaTenbHO 

3anHcaHbl U H R /~eHTP $YHK~HH R AOnlKeH cooTseTCTBOBaTb cpeA
HeMy KaHany MaCCHBa R /, HOPMHpyeT H CABHraeT RAPO R H pewaeT 
ypasHeHHe /2/. Ha rpaQ>HK cosMeCTHO BbiBOARTCR nony4eHHble 3Ha4e
HHR Z H Us, a TaKlKe U0 H csepTKa nony4eHHoro peweHHR Z c RA
poM R. CyMMa KBaApaTos oTKnoHeHHH U 8 oT c8epTKH ne4aTaeTcR 
B KOH~e pafiOTbl. 

8 3aKn~4eHHe nporpaMMa Bbi80AHT Ha 3KpaH CHM80n *, nocne KOTO
poro MOlKHO yKa3aTb HMR $aHna AnR 3anHCH nony4eHHOro pe3ynbTaTa 
Z /$opMaT 3anHcH F7.0/. MaKCHManbHO 803MOlKHWH pa3Mep 8eKTopos 
u Hz Ns77,speMR pa6oTbl nporpaMMbl- N2/10 c. 

3. nPOrPAMMA ABTOMATH4ECKO~ 06PA60TKH 
nHHE~4ATbiX CnEKTPOB AUTOP 

nporpaMMa AUTOP 1 ~· 51 a8TOMaTH4eCKH ocy~eCTBnReT nOHCK nHKOB 
B nHHeH4aTbiX cneKTpax, pa3AeneHHe MynbTHnneT08 H YT04HeHHe na
paMeTpOB nHK08 C nOMO~b~ annpOKCHMa~HH HeCHMMeTpH4HbiMH rayccHa
HaMH. AsToMaTH4ecKHH noHcK nHKOB ocy~eCT8nReTCR 8 noAnporpaMMe 
FINDE Ha ocHoBe MeToAa 11 nnasa10111ero oTpe3Ka'', pa3AeneHHe MynbTH
nneTos s noAnporpaMMe MULTY - c noMo~b~ peweHHR ypasHeHHR $peA
ronbMa 1-ro poAa, onHCbl8a~~ero HcKalKeHHe HCTHHHoro cneKTpa 
annapaTypoH /eM. onHcaHHe RETIX 121!. B Ka4ecTse annapaTypHoH 
$yHK~HH npH 3TOM HCnOnb3yeTCR rayCCHaH C 3aAaHHOH AHCnepcHeH. 
OnpeAeneHHe T04H~X napaMeTpos nHKOB npoH3BOAHTCR nocne annpoK
CHMa~HH y4aCTKOB cneKTpa, COAeplKa~HX OTAenbHble rpynn~ nHKOB, 
aHanHTH4eCKHMH $YHK~HRMH 8HAa: 

p 1 (p 2- X) 2 
r1 (p, x) r:::- exp[- ----] + ax + b 

V~77(Pa+P4(P2-x)) 2(Pa+ p4(p2- x))2 ' /3/ 

f 
2 

(p, x) 

2 
NPIK Ptn (p2n-x) 

I exp [ - ----] + ax + b • 
n=1 ~ 2p2 v ~17 P3

0 
3

0 

/4/ 

4 

$yHK~HR f 1(p,x) npHMeHReTCR AnR annpOKCHMa~HH CHHrneTOB, 
a f2 (p, x)- MynbTHnneToB. 

$yHK~HR f1(p,x) npeACTaBnReT co6oH rayccHaH c nepeMeHHOH AHc
nepcHeH H XOpOWO annpOKCHMHpyeT HeCHMMeTpH4H~e nHKH, xapaKTep
H~e AnR cneKTPOB, nony4eHH~X c nOMO~b~ nnA /cM.pHc.1/. npHMeHe
HHe f 1 W, X) AnR annpOKCHMa~HH Mynb THnneTOB HeKoppeKTHO, TaK KaK 
3Ha4HTenbHaR aCHMMeTpHR cnoc06Ha CKP~Tb HefionbWHe nHKH Ha OAHOM 
H3 $pOHTOB, n03TOMY MYnbTHnneT~ annpOKCHMHpy~TCR B nporpaMMe 
Ha6opoM rayccHaHos f2(p,x) • AnnpoKcHMa~HR npOH3BOAHTCR c no
MO~b~ noAnporpaMMbl FITTY Ha 6a3e ylKe onHcaHHOH noAnporpaMM~ 
FITDEV. 

nocne BW3oBa nporpaMMW 
.RUN AUTOP 

c 3KpaHa onepaTopcKoro AHcnneR 3anpawHsanTcR Ha4anbHWe AaHHWe 
AnR o6pa6oTKH: 

H.K., K.K., AHCn., DSK, n.OTCEBA, HHAEKC nE4ATH, 
3AeCb -H.K. - Ha4anbH~H KaHan o6pa6oTKH, KOTOp~H AOnlKeH Haxo
AHTbCR Ha Y4aCTKe CTafiHnbHOrO $OHa; K.K. - KOHe4HWH KaHan, AO 
KOTOporo CneKTP BBOAHTCR H o6pa6aT~saeTCR. 4Hcno o6pa6aT~saeMWX 
KaHanos, T.e. pa3HOCTb K.K.-H.K. ~ 1024; AHCn. - npeAnonaraeMaR 
AHCnepcHR OAHH04Horo nHKa a Ha4ane cneKTpa; DSK - K03~H~HeHT 

H3MeHeHHR AHcnepcHH s 3aBHCHMOCTH oT HoMepa KaHana i; AHCn.(i) = 
= AHCn. + i X DSK; n.OTCEBA - napaMeTp OTCeBa nolKHWX nHKOB, Me
HReTCR B AHana3oHe 1710. nHK perHCTpHpyeTCR, ecnH YAOBneTBOpReT
CR vcnOBHeS!> n.OTr.FRA*,_IR~-'-R;;. r;,c. ~,- :-:.""::::~:::~:.. :::::,:; :::-:-;;::::::;~.::; .. ,, 
COeAHHR~~HM ABe OTCTOR~He Ha 3aAaHHOe paCCTORHHe L T04KH cneKT
pa /paCCTORHHe L B~4HCnReTCR paBHbiM WHpHHe OCHOBaHHR OAHH04HOrO 
nHKa Ha OCHOBaHHH 3aAaHHoro 3Ha4eHHR DISP(i)/; s2 - nn~aAb noA 
oTpe3KOM; HHAEKC nE4ATH - napaMeTp YPOBHR pacne4aToK. EcnH HH
AeKC ne4aTH paseH 1,To npoH3BOAHTCR pacne4aTKa npoMelKyT04HWX AaH
HbiX/AnR OTnaAKH/ ,ecnH paBeH 2, TO B~BOARTCR rpa$HKH H pe3ynbTaT~ 
o6pa60TKH, ecnH paBeH 3, D~BOARTCR TOnbKO pe3ynbTaTbl o6pa6oTKH, 

nocne TOrO, KaK onepaTop BBOAHT C 3KpaHa COOTBeTCTBy~~y~ HH
$OpMa~H~, HanpHMep: 

100, 1100, 4, o.o1, 7, 2* 
/H.K.=100, K.K.=1100, AHCn.=4, DSK=O.OI, n.OTCEBA = 7, HHAEKC 
nE4ATH = 2/, nporpaMMa 3anpawHsaeT Ha 3KpaHe HMR $aHna Ha AHCKe, 
B KOTOPOM 3anHCaH cneKTp /6a30B~H $OpMaT 3anHCH cneKTpOB B naKe
Te AUTOP F7.0/, HanpHMep: 

* DK3: TESPEC 

C4HTas cneKTp, nporpaMMa AUTOP noo4epeAHO 8bl3biBaeT noAnpo
rpaMM~ FINDE, l-fiJLTY H FITTY, no OKOH4aHHH pa60Tbl KOTOPbiX B~80AHT
CR HToro8aR TafinH~a pe3ynbTaTOB, KalKAaR CTPOKa KOTOPOH COAePlKHT 

*noA4epKHBaHHe AaHHWX 8 TeKCTe Be3Ae 03Ha4aeT, 4TO OHH Ha-
6Hpa~TCR onepaTopoM Ha 3KpaHe AHCnneR H 880ARTCR KOMaHAOH (CR), 

5 
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CHANNEL·-COUNTS----M IN•= 28. 0-----·MAX= 199~~. 

1 64. + 
2 71. + 
3 59 ..... 
4 66. + 
5 74. + 
6 as. + 
7 129. ·f-* 

8 136. +* 
9 168. H· 

10 202. +* 
11 294.- +* 
12 334. 
13 492. 
14 732. 
15 1051. 
16 144~;. 

17 1887. 
18 1992. 
19 1578. 
20 980. 
21 '•41. 
2::! 145. +* 
23 61.+* 
24 28.+ 
25 43.+ 
26 42.+ 

*+ 
*+ 

*+ 

+ 

a/ 

*+ 
+ 

+ " 
... * 

IH 

*+ 

CHANNEL~c~HJNfS---MIN• 28.0---MAX= 1992.0----------------------------

CHANNEL-COUNTS---MIN= 3100.0---MAX= 7789. 
56 3676. *2 
57 3596. * 2 
58 3657. " 
59 3656. " 
60 3558. *2 
61 3660. * 

3595. " 31>'19. '"'-• 
3794. ., 
3763. 2 * 
404:'. ., 
482'+. 
6728. .. , 
7789. 2 
6380. .., 
4827. 
4540. 1 
4204. 1 
3900. 1 
3566. 1 :-~* 
3481. 2 * 

62 
6:l 
64 
65 
66 
67 
68 
69 
70 
71 
72 
7c~ 

74 
75 
76 
77 
78 
79 
80 

3321. 2* 
3224. *2 3277. * 
321b. *:? 

81 3121.*2 
82 ~l144.•Q 

83 3100.*2 

" 
1 " *:I. 

;z , ... 
2 .. 

* ':1 

" 

CHANNEL-COUNTS---MINe 3100.0 -MAX= 7789.0----

•·1 

.1. •· 

PHc.l. a/ ITpHMep arrrrpoKCHM3IJ;HH arrrrapaTypHoil JIHHHH 

5/ 

I ·X 

c ITOMOll\blO f 1 (p, X) I CM. rr. 3/. rpaqJHK BbiBe,D;eH BO speMH 
pa5oTbi AUTOP, CHMBOJIOM * rroKa3aHo 3HatieHHe 3KcnepH
MeHTaJihHoro cneKTpa, + - 3HatieHHe arrrrpoKCHMHpy!Ow;efi 
cPYHKI.J;HH; 5/ npHMep aBTOMaTHtiecKoro pa3p;eneHHH MYJibTH
rrneTa rrporpaMMoi:i AUTOP /nHHHH 99Mo- 140.50, 141ce-

145.44 B KaHanax 68,9 H 7 2, 7, eM. Ta5JI. I I. fpa!l>HK BbiBe
p;eH c noMow;hKJ rrporpaMMbi NUGRAF /cM.rr.S/. 

Ta5JIHIJ;a I 

.IH-TIX:T UEHTP +-KAHAII om.llll. ILHOIIMb +-llPOUEHT lllWB 

3.36 68.88 0.08 4$.38 I35~.II 3.37 2.98 
3.36 '72.67 0.4I 2I5.44 3046.36 7.07 2.98 
2.97 I33.6I 0.09 3<77.24 !liii.57 3.23 3.I4 
5.85 IBI.I4 O.IO 443.46 I4646.50 3.03 3.00 
5.85 !90.57 0.62 255.2! I2'72.82 a).05 3.00 
5.85 200.!4 O.I8 345.!5 644I.80 5.36 3.00 
!.23 2!2.64 0.06 If!? .55 5!00.87 3.63 2.90 
!.23 2!5.77 O.I2 I32.II 2200.48 6.00 2.90 
!.23 2ZL4I O.I8 IOI.06 927.26 I0.90 2.90 
!.23 233.I4 O.II IC8.53 I7C6.I9 6.42 2.90 

Ta5nHu;a 2 

II-TECT UEHTP +-KAHAJI A/.U.llli'lY.llA +-IIPOUEHT llfliiB +-K.AHA/l 

3.240 5!.622 !.459 4I56.296 9.558 3. ffi4 o. 924 
3.240 59. I6l I.I72 5358. 2ii 7.065 3.864 0.924 
3.240 70.007 !.292 5:Ii8. 2ii 7.065 3. ffi4 0. 924 

I38II8.547 8I.564 I.ffi6 7003.566 4.9I6 3. ffi4 0.924 

B noCJie,nHeM aneMeH'l'e nepBol KOJIOHKH 3aimcaH ypOBeHb ifoiB ~JIR l>'lt::SC:.Rf 

AaHHbre no OAHOMY ni1KY I eM. T aon. 1 I, 11 Ha 3KpaHe A11CnlleR noRanR
eTcR aanpoc: 

"HM5l <I>A'-lnA ,lln.sl 3AnH01 PE3YnbTATOB" - "? 

onepaTop OTBe4aeT, Hanpi1Mep: 

* DK3: TESRES, 

nocne 4ero a yKaaaHH~~ <1>a~11 aan11c~saeTCR 411cno Ha~AeHH~X ni1KOB 
/e <t>opMaTe I2/ 11 Ta61111~a peaynbTaToe /a <l>opMaTe 7FI0.3/, 3TI1 
AaHH~e coxpaHR~TcR Ha AI1CKe 11 MoryT 6~Tb 11cnollb3oeaH~ A11R Aallb
He~wero aHa1111aa. 

BpeMR o6pa6oTKI1 1024-KaHallbHoro cneKTpa Ha CM-4 e aaBI1C11MO
CTI1 OT ero C110mHOCTI1 COCTaBllfleT 15-20 MI1H. 

4. nPOfPAMMA OoPAoOTKI-1 Y4ACTKOB CnEKTPA - PUCH 

nporpaMMa PUCH npeAHa3Ha4eHa AllR YT04HeHI1fl napaMeTpOB ni1KOB 
nyTeM annpoKCI1Ma~l111 Y4aCTKa cneKTpa 3aAaeaeMo~ MOAellb~ BI1Aa /3/. 
AnnpoKCI1Ma~I1R ocy~ecTBJlReTcR noAnporpaMMO~ FITTI, pa6oTa~w;e~ 
Ha 6aae anropi1TMa FITDEV, onl1caHHoro e n.n.1. 

7 



nocne sblaosa 
.RUN PUCH 

nporpaMMa aanpawHsaeT c 3KpaHa onepaTopcKoro AHCnne~ AaHH~e, 
Heo6XOAHM~e Ail~ o6pa6oTKH: 

4HCnO KAHAn08, HHaEKC nE4ATH - ? 

H nocne BBOAa 3THX AaHH~X /CM. n.3/ 3anpaWHBaeT HM~ $a~Jla,B KO
TOPOM 3anHCaH cneKTp,HanpHMep: 

* DKI: TESPEC 

BBOAHT cneKTp C AHCKa H CnpaWHBaeT AaHHble 06 o6pa6aTbiBaeMOM 
y4aCTKe: 

n.r., n.r., NPIK, wnn8, UEHTPW. 

OnepaTop OTBe4aeT, HanpHMep: 

120, 240, 2, 5.0, 150, 220, 

rAe n.f. = 120- JleBa~ rpaHH~a y4aCTKa; n.f. = 240 - npaBaR 
rpaHH~a y4aCTKa; NPIK = 2 - npeAnonaraeMoe 4Hcno nHKOB Ha 
y4aCTKe; Wnn8 = 5.0 - npeAnOJlaraeMaR Wnn8 OAHH04HOrO nHKa; 
150 H 220 - npeArWJlaraeMble ~eHTpbl nHKOB. 

nocne BBOAa HCXOAHbiX AaHHbiX nporpaMMa BbiBOAHT Ha 3KpaH AHcn
JleR Hano~eHH~e rpa$HKH y4acTKa H nepsoro npH6nH~eHHR annpoKcH
MHPY~~e~ $YHK~HH H 3anpaWHBaeT, Ha4HHaTb JlH nOArOHKy HJlH Ha4aJlb
H~e AaHH~e HY~Ho YT04HHTb /eM. n.1/. 8 3TOM cny4ae Ha 3KpaHe 
BHOBb nORBJlReTCR 3anpoc Ha4aJlbHbiX napaMeTpOB. an~ Ka~AOrO o6pa
Cu • dnnu• u YYdl- 1 Ka HbiBOAH rcR Ha ne4aTb HJlH 3KpaH HTOrOBblli! rpa$HK 
y4aCTKa H annpoKCHMHpy~~e~ $YHK~HH /ecnH HHAeKc ne4aTH <3/, 
a TaK~e Ta6nH~a peaynbTaTOB /eM. Ta6n. 1/. AHanorH4HO onHcaH
HOMY B n.3, Ta6JlH~a pe3yJlbTaTOB MO~eT 6~Tb 3anHCaHa B $a~Jl Ha 
Ma. 8peMR o6pa6oTKH OAHoro y4acTKa Ha CM-4 cocTaBn~eT -N·NPIK c, 
N - 4Hcno KaHanos. 

5. HCnonb308AHHE OCK an~ OoPA60TKH CnEKTP08 

C ~eJlb~ o6pa60TKH 60JlbWOrO KOJlH4eCTBa cneKTpOB nporpaMMaMH 
AUTOP H PUCH 6~nH paapa6oTaHbl HX MOAH$HKa~HH A11R H3MepHTeJlbHo
ro KOMnJleKca YCTaHOBKH "CnHH" lSI, 06pa60TKa ocy~eCTBJlReTCR C Hc
no1lb30BaHHeM AHCnJleR CO CBeTOBbiM KapaHAaWOM l4, 9/, nOAKJ1~4eHHO
ro K 38M CM-3. CseToB~M KapaHAawoM B cneKTpax paaMe4a~TCR y4acT
KH, nOAJle~a~He o6pa60TKe, H 3aAa~TCR Heo6XOAHMble Ha4aJlbH~e npH-
6JlH~eHHR A11R noArOHKH napaMeTpos MOAeJlH. 

8BOA Ha4aJlbHbiX npH6nH~eHH~ Ail~ nporpaMMbl PUCH ocy~ecTBJlReTcR 
c noMo~b~ nporpaMMbl OSK, nocne 3anycKa KOTopo~ Ha 3KPaHe AHcn
neR noRBJlReTc~: 

TYPE FILE NAME FOR SPECTRUM. 
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3aAaeTC~ HMR B~XOAHOrO $a~Jla Ha AHCKe AJlR Ha4aJlbHbiX npH6JlH
~eHH~, nocne 4ero Ha AHcnnee noRBJlReTc~: 

TYPE IDENTIFICATOR. 

8 HAeHTH$HKaTope Ha6HpaeTC~ TeKCT A11HHO~S36 CHMBOJlOB K B~
XOAHOMY $a~Jly. nocne 3TOrO AHaJlora Ha 3KpaHe OC~HJ1110rpa$a CO 
cseTOB~M KapaHAaWOM nORBJlAeTC~ Ha4aJlbH~~ Y4aCTOK cneKTpa A11HHO~ 
116 KaHaJlOB H ynpaBJlR~He CHMBOJlbl: 

~. D, M, 0, Y, E. 

aanee pafioTa nporpaMMbl OCy~eCTBJl~eTCR C nOMOIJib~ CBeTOBOrO 
KapaHAaWa. npH nOMO~H CHMBOJlOB : npOH3BOAHTCR ABH~eHHe cneKT
pa BJleso-snpaBO. anR OCTaHOBKH cneKTpa He06XOAHMO yKa3aTb Ka
paHAaWOM Jl~6y~ T04KY Ha cneKTpe. 

aaHHble o6 o6pa6aTbiBaeMOM Y4aCTKe no1ly4a~TC~ CJleAY~~HM o6pa-
30M: 

a/ OTMe4aeTCR Ha4aJlO H KOHe~ y4aCTKa, 3aTeM YKa3~BaeTC~ CHM-
8011 "0"; 

6/ A11R Ka~AOrO nHKa BHYTPH y4aCTKa OTMe4aeTCR max H ill1U H yKa-
3biBaeTCR CHMBOJl 11M11

• Ec11H He06XOAHMO yBe11H411Tb MaCWTa6 Ail~ Ka
Ko~-TO o6naCTH, TO OTMe4a~TCR ee rpaHH~~ H yKa3~BaeTC~ CHMBOJl 
"Y"; 

B/ 3anHCb Ha AHCK pa3Me4eHHOrO y4aCTKa ocy~eCTBJlReTCR no CHM
BOJlY "D"; 

r/ nocne pa3MeTKH BCeX Y4aCTKOB cneKTpa yKa3~BaeTCR CHMBOJl 
11 E11 , no KOTOpOMY ocy~eCTBJlReTCR 3aKpbiTHe $a~Jla Ha AHCKe H Bo3-
spaT K AHanory c onepaTopcKHM AHCnneeM. 

TaKaR CTPYKTypa BBOAa H BbiBOAa no3BOJ1ReT /npH OTCYTCTBHH 
6biCTpo~ annapaTHO~ apH$MeTHKH c nnasa~~e~ 3an~To~ Ha 38M CM-3, 
4TO 3aTPYAH~eT o6pa60TKY B peaJlbHOM BpeMeHH/ HaKanJlHBaTb Ha 
AHCKe pe3yJlbTaT~ pa3MeTKH cneKTpOB H OCy~eCTBJlRTb aHaJlH3 60Jlb
woro 06beMa 3KCnepHMeHTaJlbHbiX pe3yJlbTaTOB 6e3 He06XOAHMOCTH 
npHCYTCTBHR npH 3TOM onepaTopa. 

Hcno1lb3YR npeHMy~ecTBa CHcTeMbl PA$0C, TaKHM o6pa3oM MO~Ho 
C03AaTb KOMaHAH~~ $a~Jl Ail~ opraHH3a~HH o6pa60TKH AaHH~X. nocne 
3aBepweHH~ pa60T~ Ha ne4aTb B~BOARTCR pe3yJlbTaT~, a Ha AHCnJle~ 

c noMo~b~ cne~HaJlbHO~ nporpaMM~ - rpa$H4ecKoe Hao6pa~eHHe pe-
3Y1lbTaToB nOArOHKH /3KCnepHMeHTaJlbH~e 3Ha4eHH~ BMeCTe C annpoK
CHMHpy~~e~ $YHK~He~/. 

6. nPOfPAMMA 06PA60TKH 
CnEKTP08 ~aEPHOfO fAMMA-PE30HAHCA - HESS 

nporpaMMa npeAHa3Ha4eHa A11R onpeAeneHHR napaMeTpos nHKOB 
RAepHoro raMMa-peaoHaHca nyTeM annpoKCHMa~HH 3KcnepHMeHTanb
Horo cneKTpa aHaJlHTH4eCKO~ MOAeJlb~. 
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Pa6oTa MESS ocHoaaHa Ha co4eTaHHH HenHHeHHoro MeToAa HaHMeHb
WHX KaaApaToa /MHK/ H HHAeKCHOro anropHTMa $OPMHpoaaHHR annpoK
CHMHpy~eH $YHK~HH /61. nocKonbKY MeCc6ay3poacKHe cneKTp~, OTnH-
4aRCb Man~M OTHOWeHHeM 3$$eKT/WyM H 3Ha4HTenbHbiM 4HCnOM nHHHH, 
HMe~T, KaK npaaHno, H3aeCTHY~ CHMMeTpH~, npHMeHeHHe HHAeKCHOrO 
anropHTMa noaaonReT nony4aTb 3$$eKTHaHbre o~eHKH napaMeTpoa nH
HHH Aame a caM~x cnomH~x cneKTpax. 

CyTb MeTOAa HHAeKca~HH, nOAP06Ho onHcaHHoro a 161, aaKn~4aeT
CR a TOM, 4TO aeKTOP napaMeTpoa a~npOKCHMHPY~~eH $YHK~HH P 
H aeKTop aapbHpyeM~x napaMeTpoa P' paaAeneH~ H caRab MemAY HHMH 

.... 3aAaeTCR cne~HanbHbiM HHAeKCHbiM aeKTOPOM nepeXOAa V: 

P' = P(V). 
3TO noaaonReT aapbHpoaaTb OAHOPOAH~e napaMeTpbl KaK OAHH 

H $HKCHpoaaTb n~6~e napaMeTp~ a npo~ecce noArOHKH, MaKcHManbHO 
HCnonb3YR TaKHM o6pa30M HMe~~Y~CR HH$OpMa~H~ 0 aHAe annpOKCHMH
py~eH $YHK~HH. 

AnnpoKcHMHPY~~aR $YHK~HR f(p, i) HMeeT cneAY~~HH aHA: 

.... NPIK -p 1 n 
f(p, i) "" I ·--- + p 0 , /5/ 

n = 1 2 
1 + Ps (i - P2 ) 

.... n n 
rAe P = I P 0 , ••• ,PSNPIK I - napaMeTpbr; NPIK - 4HCno nHHHH a MOAenH. 
/5/ npeACTaanReT COfiOH Ha6op 06paTHbiX nopeH~HaHOa .,[IJ1R nOArOHKH 
napaMeTpoa HcnonbayeTCR anropHTM FITDEV /cM.n.1/. 

nocne a~30aa noorn~MM~ 

.RUN HESS 

Ha 3KpaHe AHcnneR noRanReTCR aonpoc: 

4HCnO T04EK, HHAEKC nE4ATH - ? 

OnepaTop aaOAHT HymH~e 3Ha4eHHR, HanpHMep: 

200' 1 

nocne 4ero Tpe6yeTcR aaAaTb HMR $aHna c aanHCb~ cneKTpa /a $op
MaTe F7.0/: 

* DKI: ME SSP. 

CneAY~HH aonpoc OTHOCHTCR K napaMeTpaM Y4aCTKa: 

n.r., n.r., NPIK ($14), wnns, UEHTPM. 

npHMep OTaeTa: 

2, 100, 6, 3, 16, 24, 36, 48, 56, 72, 

T.e. n.r. = 2, n.r. = 100, NPIK = 6, wnns = 3, UEHTP~ nHHHH Ha
XOARTCR npH6nH3HTenbHO a 16, 24, 36, 48, 56 H 72 KaHanax. 

CneAY~~HH Bonpoc 38M OTHOCHTCR K aeKTOpy 3aAaHHR aapbHpyeM~X 
napaMeTpoa: 

HHAEKCM nAPAMETPOB - AMnn, UEHTP, wnnB7 
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HHAeKC~ napaMeTpoa aaOARTCR no TPH 3Ha4eHHR, npH4eM a KamAOH 
TpOHKe nepaoe 3Ha4eHHe COOTaeTCTayeT aMnnHTYAe, aTopoe - nono
meHH~ ~eHTpa, a TpeTbe - nonywHpHHe OAHOH nHHHH. CaMo 4Hcno, 
aanHcaHHoe a KamAOH noaH~HH, onpeAenReT HoMep AaHHoro 3neMeHTa 
a aeKTope aapbHpyeM~x napaMeTpoa. Te H3 napaMeTpoa, KoTop~e me
naTenbHO 3a$HKCHpoaaTb, nepeHOCRTCR a KOHe~ 3TOro CnHCKa. noRc-
HHM CKa3aHHOe Ha npHMepe: 

1' 2' 3 

4, 5, 6 

7' 8, 9 

7, 10, 9 

4' 11' 6 

1' 12, 3 

4HCnO H3MEH~EMbiX nAPAMETPOB - 7 ~· 

TaKoe aaAaHHe aeKTopa V oaHa4aeT, 4TO napaMeTpbl aMnnHTYA~ 
H WnnB A11R nap nHKOa 3-4, 2-5 H 1-6 fiYAYT aapbHpoaaTbCR KaK 
OAHH, T.e., HanpHMep, aMnnHTYAbl 1-ro H 6-ro nHKOa fiYAYT OAHHM 
napaMeTpOM noArOHKH. EcnH a MOAenH ace napaMeTpbl HeaaaHCHM~, TO 
aeKTOP V fiyAeT aanonHRTbCR npOCTO nocneAOaaTenbH~MH ~en~MH 4HC
J1aMH H 4HCnO H3MeHReMbiX napaMeTpOa AnR 6 nHHHH fiyAeT paaHO 18. .... 

nnr nP RRn.n.~ RPLrTr"\:--'? ,_, ~~~!"'" ~~~~.-.~:: ~:..:• :~~:: .. "":;:::~ :,: :.:·-:~: ;~;~ ~;-,;-_t:i..:,n;_ 

CHMHPY~~eH $YHK~HH H ablaOAHT /npH HHAeKce ne4aTH < 2/ Ha 3KpaH 
HnH AUnY rpa$HKH $YHK~HH H cneKTpa, nocne 4ero aaAaeTCR aonpoc: 
HymHO nH nPOAOnmaTb nOArOHKY HnH cneAyeT yT04HHTb Ha4anbH~e 

AaHHble: 

nPOAOnY~ATb /1/ HnH BbiXOA~1Tb H3 noArOHKH /0/? 

CooTaeTCTaeHHo HaAo aaecTH 0 H 1 c 3KpaHa. 
no OKOH4aHHIA pa60Tbl nporpaMMa ablaOAHT rpa$HKH H HTOroay~ 

TafinH~Y pe3yJ1bTaTOa /eM. Ta6n.2/,KOTOPY~ MOmHO aanHcaTb a aa
AaaaeMbiH c 3KpaHa $aHn Ha AHCKe, aHanorH4HO n.n.3,4. Ha pHc.2 
npHaOAHTCR rpa$HK, nony4eHHbiH Ha OCHoae 3anHcaHHoro $aHna pe
aynbTaToa o6pa6oTKH cneKTpa ~rP nporpaMMOH ~lliSS c noMo~b~ npo
rpaMMbl HESGRF /cM.n.8/. 

BpeMR pa6oT~ nporpaMM~ MESS cocTaanReT -3·N•NPIK c., rAe 
N - 4Hcno To4eK. 

7. nPOrPAMMA nPOBEAEHH~ AHAnHTH4ECKO~ KPHBO~ 
METOAOM cnnMH - MHK - SPLINE 

nporpaMMa SPLINE onpeAenReT c noMO~b~ t1HK K03$$H~HeHTbl Ha-
6opa nonHHOMoa npoHaaonbHOH cTeneHH, nocneAoaaTeJ1bHO annpoKc~
M~PY~I-1x aaAaaaeMbiH Ha6op penepHbiX To4eK l71. Ha rpaHH~ax y4aCTKoa 
$YHK4~1-1 cw~aa~TCR no 3Ha4eHHRM nOJ1HHOMa 1-1 nepaoH npOH3aOAHOH. 
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45 138098. 
46 13?"7l?. 
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50 136224. 
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5? 134601. 
58 134800. 
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60 133649. 
61 135205. 
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63 137174. 
64 136?46. 
65 137388. 
66 136252. 
67 136307. 
68 135483. 
69 134:uo. 
70 132417. 
71 133134. 
n 13550o. 
73 1~i"7163. 
74 137534. 
?5 1:58156. 
?6 13"7150. 
77 1375:~6. 
78 136065. 
?9 135099. 
80 1:3:3:342. 
81 1:31288.•+ 4 
82 1:3120~-·· 
8:3 1:32549. 
84 1:35528. 
85 1:366/8. 
86 1:374?1. 
87 1:37922. 
88 1:38354. 
89 1:38470. 
90 1:37208. 
91 1:37997. 
92 1:37994. 
9:3 13/752. 
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PHc.2. npHMep pagno~eHHH cneKTpa RrP nporpaMMOH MESS 
/cM.Ta6n.2/. WITnB AITH BCeX nHHHH BapbHpoaanHCb KaK 
OAHH napaMeTp; aMnnHTYAa ABYX cpeAHHX ITHKOB TaK~e 

BapbHpoaanacb KaK OAHH napaMeTp; aeKTOp V HMen BHA: 
v = I I '2' 3' 4' 5' 3' 4 '6' 3' 7 '8' 3} . rpa!I>HK BbJBeAeH npo
rpaMMOH MESGRF /cM.n.8/. 

nocne 8~308a nporpaMM~ 
.RUN SPLINE 

c 3KpaHa A~cnneR aanpaw~8a~TCR ~CXOAH~e AaHH~e: 

4HCnO T04EK, Y4ACTKOB, CT.nOnHHOMA. 

npi1Mep OT8eTa: 
50,5,3, 

12 
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TO eCTb 6YAYT 88eAeHbl 50 T04eK, KOTOp~e HaAO paa611Tb Ha 5 y4acT
K08 /no 10 T04eK/ ~ KamA~~ y4aCTOK AOnmeH 6b1Tb annpOKC~M~po8aH 
non~HOMOM 3 cTeneH~ - Ky6114eCKO~ napa6ono~. 

CneAY~~~~ 8onpoc: 

H~UI ci>AtlJlA, B KOTOPOM 3AnHCAHbl X, Y ,DY (3F7. 2) - ? 

np~Mep OT8eTa: 

* DK2: XYDY. 

B 3TOM <)la~ne 8 yKaaaHHOM <)lopMaTe AOnmHbl 6~Tb nocneA08aTenbHO, 
B KamAO~ CTpoKe, aan~CaHbl AaHH~e 0 Ka*AO~ T04Ke: X ~ Y - KOop
A~HaT~ ~ norpewHoCTb onpeAeneH~R AY. 

nporpaMMa onpeAenReT 8eKTOp 3Ha4eH~~ K03<)><)>11~~eHT08 non~HOMOB 

~ 8bi80A~T Ha rpa<)l11K ~ ne4aTb 3Ha4eH~R T04eK ~ C00T8eTCT8Y~~e 

aHa4eH~R non~HOM08, a TaKme 8~4~cneHH~e 3Ha4eH~R x ~ 
MaKc~ManbHoe 4~cno T04eK ~100, 4~cno y4aCTK08 ~ cTeneHb no

n~HOM08 orpaH~4eHbt ycno8~eM NU· NP + 2 (NU - I) ~ 40. 3AeCb NU -
411Cno Y4aCTKOB' NP - CTeneHb non~HOMa. ny4WI1e pesynbTaTbl AaeT 
~CnOnb308aH~e non~HOM08 He4eTH~X CTeneHe~ ~ y4aCTK08 C MaKC~
ManbHO 803MOmHbiM KOn~4eCT80M T04eK. BpeMR pa6oT~ SPLINE~ 3. mr ·NP c. 

8. nPOrPAM~1A BbiBOAA CnEKTPOB HA rPA<I>HK - CMGR 

nporpaMMa 8~80A~T cneKTP 8 8~Ae 8epT~KanbHoro rpa<)l11Ka Ha 
TepM~Han ~n11 AUnY. Bbi308 nporpaMM~ ocy~eCT8nReTCR KOMaHAO~: 

.RUN C:HGR, 

nocne 4ero nporpaMMa aanpaw~8aeT c A11CnneR Ha4anbH~e AaHH~e: 

4~1cno KAHAnOB - ? 

np11Mep OT8eTa: 1000 

Ha 3KpaHe noR8nReTcR aanpoc ~MeH~ <)la~na c san11cb~ cneKTpa, Ha
np~Mep: *SPECTS. 

nocne 880Aa cneKTpa nporpaMMa sanpaw~8aeT rpaH~~bl 8~80A~Moro 
y4aCTKa: 

HA4AnbHW~ H KOHE4HW~ KAHAnW rPA~HKA - ? 

np~Mep OT8eTa: 800, 850 

CooTaeTcTaY~~~~ y4aCTOK Bbi80A~TCR, nocne 4ero nporpaMMa aosapa
~aeTcR Ha aanpoc rpaH~~-

CKopocTb a~8oAa onpeAenReTCR 6biCTPOAe~cTa~eM ycTpo~cTaa. 
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9. nporPAMMW nOCTPOEHH~ 
rPA$~1KOB PA3nOmEHH~ CnEKTPOB - NUGRAF H MESGRF 

no 3anHCaHHOH Ha AHCKe Ta6nH4e pe3ynbTaTOB o6pa60TKH y4aCT
KOB cneKTpa /CM. Ta6n.1 H n.4,6/ nporpaMM~ CTPOflT rpa$HKH, Ha 
KOTOP~X CHMBOnOM * 0603Ha4eH~ 3KCnepHMeHTanbH~e 3Ha4eHH9, + -
3Ha4eHHfl annpoKCHMHPY~~eH $YHK4HH, a 4H$paMH 1 ,2, ... 9,0 H3o-
6palKeHbl rayccHaHbl /a MESGRF - nopeH4HaH~/, cocTaBnfl~He annpoK
CHMHPY~~Y~ $YHK4H~ /eM. PHC.1,2/. 

8~308 nporpaMM~ ocy~eCTBnfleTCfl KOMaHAOH: 

• RUN NUGRAF. 

C 3KpaHa 3anpaWHBaeTCfl Ha4anbHafl HH$OpMa4Hfl /npHBOAHTCfl npHMep 
OTBeTOB/: 

HA4AnbHbltl H KOHE4Hbltl KAHAnbl - ? 
15,4~ 

~~M~ $MWA C 3AnHCbiO CnEKTPA - ? 
* SPEKTS 

HM~ $ANnA C 3AnHCb PE3YnbTATOB - ? 
* RESPTS 

nporpaMMa C4HT~BaeT AaHHble C $aHnOB H BbiBOAHT Ha 3KpaH HnH 

AUnY Ta6nH4Y pe3ynbTaToB /eM. Ta6n. 1/ H Ta6nH4Y pa3nolKeHHfl, 
8 nepBbiX 14 KOnOHKaX KOTOpd'1 npHBOAflTCfl 3Ha4eHHfl OTAenbHbiX co
CTaBnfl~~HX /+ $OH/ B KalKAOH T04Ke, a 8 nocneAHeH - 3Ha4eHHR 
t.YMMapHOH KPHBOH. flocne BbiBOAa Ta6nH4~ BbiBOARTCR rpa$HKH pa3no
lKeHHR /eM. pHc.1 ,2/. BpeMR pa6oT~ nporpaMM onpeAenReTcR CKo
poCTb~ pa6oT~ ycTpoRCTB B~BOAa. 

3AKn104EHHE 

MOAYnbHbiH npHH4Hn, nonolKeHHbiH B OCHOBY naKeTa "AUTOP", no-
3BOnReT WHpOKO Hcnonb30BaTb ero 8 pa3nH4H~X o6naCTflX, CBfl3aHH~X 

c o6pa6oTKOH AaHH~x, KaK cneKTpoMeTpH4eCKHx I y -cneKTpbl, cneKT
P~ aKyCTH4ecKOH 3MHCCHH, onTH4ecKHe cneKTp~, HeHTpoHorpaMM~, 
cneKTP~ peHTreHOBCKOro H3ny4eHHR, ~ -cneKTp~ H T.A./, TaK H He 
CBfl3aHH~X CO cneKTpOMeTpHeH /aHanH3 BOnbT-aMnepH~X xapaKTepH
CTHK, annapaTypH~X WyMOB, OnTHManbHOe nnaHHPOBaHHe 3KCnepHMeH
Ta H T.A./. 

OnHcaHHbiH 3AeCb sapHaHT naKeTa "AUTOP" flBnfleTCR nocneAHeH 
sepcHeH H MOlKeT OTnH4aTbCR OT TeX sepCHH, KOTOp~e ylKe HMe~TCR 
Y nonb30BaTeneH. TaK, HanpHMep, BBeAeH 6eC$OpMaTH~R BBOA se
nH4HH, yny4weHbl xapaKTepHCTHKH OTAenbH~x nporpaMM, A06asneHbl 
HOBble nporpaMM~ (FITDEV, NUGRAF, MESGRF). 
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