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BBE,ll;EHHE 

XoTH 6H6mmTeKa nporpaMM .O:JIH aHaJIH3a ,n:mppaKTorpaMM ,n:ocTaToqHo 

o6nmpHa, .PH.O: BecKHX H 06'beKTHBHhlX'IlPffqHH npo,O:HKTOBaJIHeo6xo.n:HMOCTb 

C03,0:aHH.fl nporpaMMHOro KOMilJleKca MRIA • 3TH npH~Hbl 3aKmoqalOTC.fl 

a TOM, qTo Heo6xo,n:HMa nporpaMMa: 

1) opHeHTHpOBaHHaH Ha caMhIH umpoKHH KJlaCc MHorocpa3HhIX IlOJlH· 

KPHCTaJIJiffqecKHX apeMHnpoJieTHhIX HempoHHo-,n:HcppaKUHOHHhIX ,n:ailHhIX, 

KaK npHMbIX, TaK H ,O:aHHhIX ct>ypbe 
12•51 j . 

2) no3aoJ1Hl01UaH o,n:Hoap~MeHHhIH · aHaJIH3 · HecKOJlhKHX 'cneicrpoa 

(HanpHMep, H3MepeHHbIX no,n: pa3HhIMH yrJiaMH)' CHHThIX npH 06J1ylleHHH 

MHOrocpa3HbIX o6pa3UOBj ' 

3) MaKCHMaJlhHO He3aBHCHMaH., OT cpopMbI. IlHKa. H Il03BOJ1.fllOmiU[ pa-

6oTaTb KaK c peryJIHpHblMH cpopMaMH (raycCHaH, JlOPeHUHaH H T.,n:.), TaK 

H C caMhIMH 3K30THqeCKHMH, 3a.D:aHHbIMH B cJiyqae Heo6xo,n:HMOCTH rpaq:>H· 

qecKHM HJlH Ta6JlffqHbIM MeTO,O:OMj 

4) HCilOJlh3Yl01UaH MOlQHhie,. IlOJlHOMaTpHqffbie MeTO,O:bI MHHHMH3aUHH 

cpyHKU~OHaJia ,O:Jl.fl no,n:rOHKH npoq:>HJIH HempoHorpaMMbI K ,O:aHHbIM, KaK 

ciTaTHCTHqecKH He3aBHCHMhIM B pa3JIHqHhIX · KaHaJiax, TaK H 1<oppeiIHpOBaH· 

HhlM C H3B'eciHOH MaTpHue:0 Koppe.JiHUHHj 

5) pa6oTal01Ua.fl KaK Ha nepCOHaJlbHhIX 3BM (r,n:e ,O:OCTHiKHMbl" MaKCH· 

Ma.JlbHhie y,n:o6CTBa ,0:Jl.fl B3aHMO,O:eHCTBH.fl Il0Jlb30BaTeJIH" ·H nporpaMMbI), 

TaK H Ha MO~hix 3BM ,O:Jl.fl o6pa6oTKH 60JlbllIHX o6'beMOB naHHbIX. 

L MATEMATHqECKAH IlOCTAHOBKA 3A,ll;Aql1 
11 AJlrOPHTM 

' . 

IloCKOJlhKy IlOCTaHOBKa sa,n:aqH aHaJIH3a nopOUIKOBhix ,O:HcppaKQHOHHhIX. 

HeHTpOHOrpaMM OilHCaHa a JlHTeparype < CM., HanpHMep, 111) , HH:lKe 6y,n:~ 

H3JIO:lKeHa JIHlllb MHHHMaJlbHO Heo6xo,n:HMaH HHq:>opMaUHH O MeTo,n:e H aJiro

pHTMe ee pellleHH.fl. 

ct>opMaJibHO npocpHJib 3KCnepHMeHTaJlbHOH HeHTpOHOrpaMMbl y(D) MO· 

:lKeT 6bITb 3anHCaH TaK: 

nph' 

y(D) = f(D). ( !. a1 ·Ri (D) + back(D)) + E(D), 
· i= 1 · . '., · (1) 

r,n:e D - HOMep KaHaJia, di::;; D ::; d 2; back - q:>OHOBOe pacnpe,n:eJieHHe HeHT

pOHOB, MHKOToporo MoryT HCilOJib30BaTbCH'2 cnoco6a OilHCaHHH: 
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1) IlommoMHam,Hoe 3a,lJ;aHHe: 

5 
back(D) = I. q 

1
Q. (Z) , 

i = 1 l 

r.n;e Q/Z)- noJIHHOM qe6hlmeaa creneHH He 6onbme 5-u. 

Z =(2*D-d 1 -d2)/(d2 -d1). 

Qo(Z) =1; Ql(Z) = Z; Q2 = 3.z 2 -1; Q3(Z) = 5.z 8 -3.z; 

Q4 (Z) =35-z4 -so.z2 +3; Q5(z) =6s.z 5 -70-z3 +15.z. 

q i = K03q>q>HIOfeHTbl npH noJIHHOMax. 

2) KBa3HMaKCBeJIJIOBCKOe onHCaHHe: 

D-q 2 
back(D) = (q 1 + q

2 
.z + q

3 
.z2)2. exp(-( . 4 ) ) , 

45 • Z+qe 

r.n;e z TO :lKe, lfrO H Bblme; E - CTaTHCTHtlecKaJI OlllH6Ka H3Mepemm, HMelO~ 

man ffYJieBoe cpe.n;Hee H .n;HcnepcHID, xo-i-opaJI ctnrraeTCR'. H3Becrnou H pas

HOH y(D), H He3aBHCHMaH B KIDK.n;OH Toqxe D, JIH6o, B 6onee o6w;eM CJiyqae, 

KOppeJiffPOBaHHaH; f ( D) - 3q>q>eKTHBHbIH cneKTp, B KaqecTBe TaKOBOro )J;JIR'. 

' npR'.MbIX cneKTpOB 6epeTCR'. 3KCnepHMeHTaJibHO H3MepeHHblH cneKTp H3BeCT

HOro o6pa3Ua, nonpaBJieHHhIH Ha YTOqHR:eMhlH B xo.n;e aHaJIH3a MHO:lKHTeJib 

eacY,Y = (D -dl) /(d2 -dl) ; 

R1 - BKJia,u; 1-H q>a3hl aew;ecraa B pacceR'.HffYIO HHTeHCHBHOCTb C K03q>q>H
UHeHTOM a1 , HMeIDW:HH 

R = i 

nrr 1 

I. 
h=l 

D-Dh. 
2 l ' 

77 • IF I · m(----,. 
h i hi W i + Ci • D 

3.n;ecb Fhi (cTpyxrypHhIH q>aKTop) OITHChIBaeTcn q>opMynou 

21Ti(h.,x.1) -(B .. •h• ,h• )•q. • 
I. b N l J Jl l l l ' 

F hi = j ij • ij • e e 

hi = BeKTOP (h, k. e) - HH,JJ;eKChl MHJIJiepa i -H q>a3hl, 

X Ji = BeKTOp (x.1, x.2, X-3)-xoop.n;HHaThl j-ro aToMa i-H q>a3hl. 
J J J ' 

2 

(2) 

(3) 

! 

I 
ti 

"-,(_...,' 

'> 

Bij = MaTpHua (3 • 3) .:.... TeITJIOBOH TeH30p j-ro aTOMa i ·H q>a3hl. 

q - (sin 0 /2'A.) 2 - KOHCTaHTa, 3aBHCR'.w;aJI OT () - yrna 6p3rroacKoro pacce!l

HHR'., H A - )J;JIHHhl BOJIHhl. 

CyMMHpOBaHHe (no HH,JJ;eKcy•j ) Be,JJ;eTCR'. no He3aBHCHMhIM aTOMaM H BCeM 

HM 3KBHBaJieHTHhIM OTHOCHreJibHO npeo6pa30BaHHR'. CHMMeTpHH. ECJIH He-

3aBHCHMhlH aTOM HMeeT BeKTOp KOOp,JJ;HHaT X (x, Y, Z) H TeITJIOBOH TeH30p 

B' 3KBHBaJieHTHhlH eMy aTOM 6y.n;eT HMeTb BeKTOp KOOp.n;HHaT 

R=U·X+T, 

a B UeHTpOCHMMe'I'pHtJHOM CJiyqae TaK:lKe 

R=-U-X+T, 

H TeITJIOBOH TeH30p 

B1 = U'. B. U, 

r.n;e u H T - MaTpHl~a npeo6pa30BaHHR'. H BeKTOp TpaHCJIR'.IOfH COOTBeTCT

BeHHO. 

OcTaJibHhie BeJIHqHHhI B Bhipa:lKeHHH (2) HMero'I' cne,n;yroniHe 3HatJeHHH: 

I\ - noJIO:lKeHHe h-ro peq>neKca 1-ii q>a3hl, onpe.n;en~eMoe. xapaKTepHCTH-

KaMH 3JieMeHTapHoii aqeHKH; . 

'Tlhi - MHO:lKecTBeHHOCTH hi"x peq>neKcoa, HopMHpoaaHHhle ita q>aKTop JiopeH

ua ( sh B 4~H creneHH)' a TaK:lKe YMHO:lKeHHbie Ha nepBtttJHYIO 3KCTHHK-

10fl0, nonpaBJieHHbie Ha q>aKTOp, CBR'.3aHHhIH C npeHMyW:ecTBeHHOH 

opHeHTaQHeH, Ha reoMeTPHIO CtJeTqHKOB, nornow;eHHe B B03.n;yxe H 06-

pa3ue H T • .n;.; 

qi - MO,JJ;yJib BeKTOpa o6paTHOH pellleTKH i-H q>a3bl; 

Nij- 3aceneHHOCTb no3HQHH j-ro aTOMa i-H q>a3hI; 

biJ- aMITJIHryna KorepeHrnoro paccenHHH j -ro aToMa i -ii q>a3hl; 

sh - KopeHb KBa.u;paTHhlH H3 Bbipa:lKeHHR'. 

a* 2 h2 + b * 2 k 2 + c * 2 f 2 + 2hk cos (y* ) + 2h foos (/3 *) + 2kfoos (a*); 

(napaMeTpbl pemeTKH .n;anee 6y.n;yT o6o3HaqaTbcR'. CHMMeTPHtJHOH MaTpH

ueu Ah, rAe ti o6o3iiaqaeT aeKTOP: hkf ) , 
H HaKOHeu wi H Ci - nepeMeHH~R'. lllHPHHa )];Hq>paKgHOHHOro nHKa: 

,. . , . n 
W=W+c .z, 

i i 

r.n;e n paaHo 1 ruiH 2. 
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nono,Kemrn ,n;1IcppaKQIIOHHoro rruKa Dh BbitJ1Icm1erc11 no cne,n;yromeH 

cpopMyne 

Dh = const • L • sin (0 + 00 ) / sh - D0 ; 

const = 505,556/r • C, r - QeHa KaHana (B MKC), C - KoppeKT1Ipyroma11 
KOHcTaH-ra ,n;nH nepeao,n;a B D •IIIKany, L - apeMHnponerHaH 63.3a. 

AHanlI31IpoBaTbCH MOryT O,Il;HOBpeMeHHO HeCKOnbKO cneKTpOB (Hanp1I· 
Mep, II3MepeHHblX np1I p3.3nlitJHbIX yrnax pacCeHHIIH) • 3a,n;atJa npO<plinbHOro 

aaann3a - Henocpe,n;crneaaoe Bb1,n;eneH1Ie cpa30BbIX aKna,n;oa II yTotJHeH1Ie 
xapaKTeplICTIIK :meMeHTa:[)HOH HtJeHKII KplICTanna II xapaKTeplICTIIK ee aTO· 
MOB. TaKIIM o6pa30M, onpe,n;en11eMblMII (1In1I YTOtJHHeMblMII) napaMerpaMII 

HBnHIOTCH cne,n;y10mne. 
,nmi Ka,K,D;oro cneKTpa: 

1) apeMHnponeraaH 63.3a L; 
2) cMemea1Ie yrna Bp3rra (00 ) HnlI KaHMhHOH wKanb1 D0 ; 

3) 6 napaMerpoa nonHHoMa (ae 6onee tJeM 5-H crnnea1I), B3HThIX B 
cpopMe qe6b1weaa; 

4) ac-napaMerp KoppeKQHII 3cpcpeKTIIBH<;)ro cneKTpa. 
,nmi Ka,K,z:t;OH cpa3hI: 

1) K03(p(pHQHeHT (y,n;enhHbIH Bee) cpa3bl a; 

2) 6 napaMerpoa o6paTHOH peweTKII a* 2 , cos (y*), cos (/3*), b* 2, 
cos ( a * ) , c * 2 ; 

3) W , c - napaMeTpbI IIIHpHHbl ,z:t;II<ppaKQIIOHHOro nlIKa; 
4) E - napaMerp nepBIItJHOH 3KCTHHKQHH (no B3KKepy II Konnea-

) / 
6/ <I> u . rJ.. • · 

cy • RKTOP nepBIItJHOH 3KCTIIHKQIIII ex ,n;nH 4'3.3bl I H BeKTOpa 
h paaett 

ex h = 1/(1 + 2-X +X2) 112 , 
i 

y = vOi • A°ii4 • IFOh. I 2 
1 

X 2 = a· X 2 / (1 + /3 • X) , 

X=y•E, 

>..Oh = 2- sin(O) /sOh , 

a= .2 + 45-cos(20), {3 = .22 - .12 •(.5 -cos(20) 2 ), 

a >..O,FO,-s0, vO - MHHa aonHhI, cTpyKzypHbIH cpaKTop, Me,Knnoc
KOCTHoe paCCTOHHIIe U 06-heM 3neMeHTapHOH HtJeHKU, BbltJHCneHHbie 
nplI HatJanhHblX 3HatJeHHHX napaMerpoB; 

5) N - 3anonaea1Ie 3aceneHHOCTH n031IQIIH He3RBIICIIMbIX aTOMOB, 
6) x, y , z - Koop.n;HHaTbl He3aBHCIIMbIX aTOMOB; 

7) B - 6 K03<p<plIQIIeHTOB Tennoaoro TeH3opa (1 K03!p<plIQIIeHT B H30· 
TponHoM cnytJae) . 

4 

-~ 

.., 
' 

2. AHAJ1H3 nAP AMETPH3AUHH 

q,aCTHbie np01I3B0,Il;Hble no napaMeTPaM B Ka)K,Il;OM KaHane D BbltJHCnH· · 

IOTCH cne,n;yIOIQHM o6p3.30M: 
no 06m1IM napaMerpaM ,n;nH KR)K,n;oro cneKTpa: 

nph nrf 
a a - = -Y !. a !. 
aL i= 1 i h. 

1 

17h, IFh, 12 m'(zh. )( 1 )(const-sin(0+00)) 
• W. +c .• z s • 

i 1 hi. 

a nph nrf 
F=-t1' !' a

1 
!. 17h_lFh 12 m'(zh )( · 1 )(const-L-cos(0+00~ 

0 i- 1 h
1 

1 i · W +C· .z S ' 1 i 1 hi 

a 
aDo 

nph nrf 
1 

ya !. ai !. 17h. 11:'ii. 12 m'(zh ) (----)' 
i = 1 hi 1 1 i W. + c .• Z 

1 · 1 

nph a 
aa 

Ya ln(Y) • ( I a. Ph
1
. (D) + back(D)) • 

i = 1 1 

no cpoaoBbIM napaMerpaM ,n;nH Ka,K,D;oro cneKTpa: 

a 
abO=Qo; 

a 
abl = Q 1; 

a 
ah2 =Q2; 

d 
db3 = Q 3 

d 
-=·Q 
db4 4 

d 
db5 = Q 5 

no cpa30BbIM napaMerpaM MH I(a,K,z:t;Oro cneKTpa (6e3 cyMMIIpOBaHIIH 

no cneKTpaM) : 

a a 
-=Y 0 Ph.(D,P) aa i l 

a 

aW i 

a 
= -Y ai 

nrf 

I 
hi 

7/ h. IF h I 2 m '(z h ) ( D - Dhi 
1 

i i (Wi +Ci•Z)2 ), 

5 



a nrr 
-- Ya 
a 

= - a ~ 
Ci i ., 

hi 

77h. IFh 1
2 m'(z )((D-Dhi)Z 

1 i h. -:---:....:..-) 
1 (W i + Ci • z ) 2 • 

C cyMMHpOBaHHeM no BCeM cneKTpaM: 

a 
aA 

nrf 
a 

Y a
1 

I 
hi 

77h IFii 1
2 m'(z ) ( 1 )(const-L.sin(0+00) 

i i h ---::-=:....:...:..:.::_)h 
i • W i + Ci • z 2 • S 3 i ' 

hi 

nrf a a a 2 77hi 
- = -Y a 1 I IFh I m(zh ) • - • ae h i i ae 

i 

no aTO~HblM napaMeTpaM: 

a 
aN1j 

nrf 
a 

= 2Y a1 I 
hi 

2__ =-2Y ai 
nrf 

a 

axij 
I 
h 

i 

a .,.__ _ a nrf 
aB - -2Y a. I 

ij 1 h 
i 

77h Fh b .. cos(2rr(h. x )) 6 -(Bij•Hi,hi)m( ) 
i i 1J 1 ' ij zh. , 

1 

. -(Bij•hi,hi) 
77h. Fh Ni. b .. sm(2rr(h 1. ,x 1. ))e m(zh )(277h.); 

1 i J lJ J . i l 

-(Bij•hi,hi) 
77h Fh N .. b .. cos(2rr(h.,x .. ))e in(zh)(h.,h.)". 

i i lJ lJ . 1 lJ i 1 1 

3Aecb zhi = (D - Dhi ) / (W 1 + c i '. Z) • 
AHanH3HpyH 3TH Bblpa)KeHHH, MO)KHQ CA6JiaTb CJieAYIOJ.UHe BbIBOAbl O 

KatJeCTBe AaHHOH napaMeTpH3aQHH: 

1) l, 0o H Do JIHHeHH0-3aBHCHMbl nonapHO H B COBOKynHOCTH, H CJieAO
BaTeJibHO, OAffOBpeMeHHO 6hITb BapbHpyeMblMH He MoryT. 

2) IlOJIHHOM creneHH BbIIIIe 1 CJie,u,yeT ynoTpe6JIHTb TOJibKO AJIH OnH
caHHH OtJeHb CJIO)KHbIX (pOHOB, HHatJe H36bITOtJHbie K03<p<pHUHeHTbl cpoHOBOro 
nOJIHHOMa , 6yAyT CHJibHO -KoppenHpOBaHbl Me)l(Ay co6oti (Aa)Ke npH tJe6b1-
IIIeBCKOH cpopMe 3anHCH) • 

3) IlapaMeTp nepBHtJHOH 3KCTHHKUHH e CHJlbHO KOppenHpyeT C cpa30-
Bb1MH K03<p<pHUHeHTaMH: npaKTHtJeCKH era MQ)KHQ Ha,[\e)KHO onpenenHTb 
TOJibKO nocne YTOtJHeHHH OCTaJibHblX napaMeTpOB. 

4) K03cp<pHUHeHTbl Tennoaoro TeH3opa B H 3anOJIHeHHe N CHJibHO KOp
penHpOBaHhI, H no3TOMy )KeJiaTeJibHa (pHKCaUHH JIH6o nepBbIX, JIH6o BTOporo 
npH noArOHKe. 
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5) Ko3<p<pHUHeHThI cpa3 a1 KoppenHpyroT Me)l(Ay co6oti TeM 6oJibIIIe, 
tJeM 6oJibIIIe nepeKpbIBaIOTCH nHKH 3THX cpa3; OHH :>Ke MOryT KoppenHpoaaTb 
H C cpo~OBblMH napaMeTpaMH:,, OHH H ace 3anonHeHHH N j JIHHeHH0-3aBHCHMbI, -

n03TOMy npH CB060AffblX ai HeJib3H paC<pHKCHpOBaTb BCe NJ" 
1-13 CKa3aHHoro CJie,IJ,yeT, tJTO a o6meM cnytJae OnTHMaJibHOH HBJIHeTCH 

crpaTerHH nocnenoaaTenhHoro yTotJHeHHH napaMeTpoa: <pHKCaUHH acex He
JIHHeHHbIX napaMeTpoB, naroIUHX 60JibIIIOH cpaKTOp KOppeJIHUHH, B HatJane 
H HX nocreneHHaH paC<pHKCaUHH no Mepe yTOtJHeHHH OCTaJibHbIX napaMeT
poa; npH 3TOM cnenyeT yMeHbIIIaTb .z:(JIHHY mara H yaeJIHtrnBaTb neMnq>Hpyro
I.UHH cpaKTop B npouenype MHHHMH3aUHH cpyHKUffOHaria nonroHKH. 

3. IlPOBnEMA <l>OPMbl (KOHTYP A) IlHKA 

. ,UnH peIIIeHHH npo6JieMbl cpopMbl nHKa 6hIJI npHMeHeH CJieAYIOJUHH 

nonxon. <l>opMa nHKa (non 3THM noHHMaeTcH· KOHTYP, co3paHHIOJ.UHH caoH 
ocHOBHhie reoMeTpHtJeCKHe H 

0

TononorHtJecKH_e caoticrBa Ha npoTH)KeHHH Bce

ro cneKTpa 3a HCKJIIOtJeHHeM TaKHX xapaKTepHCTHK KaK aMilJIHTyna, nOJIO)Ke
HHe H nonymHpHHa) , MQ)KeT 6bITb 3a,[\aHa HJIH , KaKOH-JIH6o cpopMynoti, 
JIH6o rpacpHKOM, nH6o Ta6nHQeti. Ilocne,u,HHe cnoco6b1 caMhie rH6KHe H 

yno6Hhie ,[(JI.ff peaJIH3aQHH, HO OHH BblABHraIOT npo6JieMy HeJIHHeirnoti napa
MeTpH3aQHH rpaq>HKOB H Ta6JIHU, TaK KaK ynOMHHYTbie BbIIIIe xapaKTepH
CTHKH: nOJIO:>Ketme H nonyIIIHpHHa nHKa - He MoryT BXOnHTb B cpyHKUHIO 

nHKa JIHHeHHo. 
MeTon HeJIHHeHHOH napaMeTpH3aUHH npOH3B0JlbHbIX cpyHKUHH (B TOM 

tJHC.iie rpacpHtJeCKHX H Ta6JIHtJHbIX) onHCaH B pa6oTe /a/. 
OH cocToHT a cne,u,yromeM. IlycTb C(x) - cpyHKUHH, onHChIBaIOI.UaH 

nHK - 3a,l:\aHa npOH3B0JibHbIM o6pa30M. Mbl MO)KeM nocTpO_HTb uenoe ceMeH

CTBO napaMeTpHtieCKHX cpyHKUHH C nOMOJ.UblO Bbipa)KeHH.ff 

Q
0

(x) .• f(Rk(x)) ,_ (4) 

rne Qn H R k - noJIHHOMbI CTeneHeti n H k. 
.D:aHHOe Bbl~eHHe MO:>KeT annpOKCHMffPOBaTb JII06y10 aHaJIHTHtJecKyIO 

cpyHKUHIO s (x) ; npH 3TOM, ecnH MonenbHrut cpyHKUWI f (x) a·h16paHa TaK, 
tJTO ee KOHTyp C TOtJHOCTbIO no aapbHpyeMbIX napaMeTpOB 6JIH30K K_ KOHTy
py cpyHKUHH s (x), noTpe6yeTCH OtJeHb He6dJibIIIOe tJHCJIO napaMeTpOB: Ha
IlpHMep, ecJIH KOHTYP m (x) C TOtJHOCTblO AO aMnJIHTYnhI, nonym1:1pHHbl H 
ueHTpa 6JIH30K K KOHTYPY nHKOB B cneKTpe s (x) ' TO Bbipa)KeHHe , 

S • m( X - p w ), (5) 

,7 



r.n;e Q0= S, R 1 = -P /W + (1/w) • x , 6y.n;er oqeHb xoporneii annpoKcnMupyro
meii q>YffKI.J;neii nnKa, 3aaucHmeii acero ·oT .3 napaMerpoa S, P, w,.n;onycKa
romux oqeHb HCHYIO q>H3UqecKylO HHTepnpeTaI.J;Hro: aMllJIHTy.n;a, n;eHTp (mrn 
noJIO,KeHue) u nonyrnnpHHa _nnKa. · 

Bblpa,KeHHe (4) MO)KHO o6o6mnTh Ha cnyqaii npOH3BOJibHblX annpOKCH
MaHTOB Q H p. 3-ro .n;aer B03MO,KJIOCTb HCilOJib30BaTb B KaqeCTBe Q H P Bbl
pa,KeHUH 6onee o6mero au.n;a, HanpnMep, .n;po6Ho-nuHeiiHhxe nonHHoMbI. 
B 3TOM cnyqae B ICaqeCTBe q>yHKI.J;HH nHKa MO)KHO B3HTb; HanpuMep, TaKyro. 

X - p 
S,m(--). 

C-x+W 
(6) 

AnnpoKCHMaI.J;HOHHbie CBOHCTBa ( 6) ~aMHoro Momuee, qeM y ( 5) , a napaMer
poB 6onbrne JIHlllb Ha 1. Ilpu 3TOM BHOBb BBeJ];eHHblH napaMerp TO)Ke .n;o
nycKaeT HCHyro q>H3HtiecKyro HHTepnpeTan;uro: 3TO K03q>q>HI.J;HeHT JIHHeHHOH 
3aBHCHMOCTH nonyrnnpUHbl OT apryMeHTa X • 

B nporpaMMe MRIA nnKn Ka,K,n;oii q>a3hI onuchIBaIDTCH HroaaucnMoii 
Mo.n;enhro mi ; acero He 6onee 4 Moneneii. Ilo yMonqaHuro MoryT 6hITb B3HTbI 
Ta6JiuqffO 3anaaaeMb1e caMoii nporpaMMoii TaKue rnupoKo ucnOJih3yeMhie 
q>yHKn;nu KaK: rayccuaH/ nopeHI.J;HaH, q>oiirTnaH, caepTKa q>yHKn;nii raycca 
H 3KCilOHeHThl, a TaK,Ke Ta6JiuqHaJI Monenb IlHKa J];JIH GeLi -.n;ereKTOpOB y -
nHHnii, ony6JIHKOBaHHaH KoMnccueii MAr AT3. O.n;HaKo caMoe nyqrnee onu
caHue K0HTypa nuKa naer H3MepeHne H30JIHpOBaHHOH JIHHHH Ha J];OCTaToqHo 
rycTOM qucne KaHaJIOB H C J];OCTaTOqffO 60JiblllOH CTaTHCTHKOH. 

4.TIPOEllEMhlTIOnroHKH 

On;eHKH HCKOMblX napaMerpOB HaxonHTCH Me'rOJ];OM HaHMeHblllHX KBan
paTOB, T.e. MHHHMH3aI.J;Heii Bblpa,KeHHH (cnyqaii HeKoppennpOBaHHblX J];aH
HbIX): 

2 F(p 1 ) =;w(D),(y(D)-f(D,pi)) 

B npoCTpaHCTBe napaMerpoB p 1 npu Hanuquu orpaHntJeHuii 

P If :$ Pi :$ P iu 

H (B03MO,KHbIX) CBH3eH 

p j = a ji • pi + d ji ; j > i • 

8 

(7) 

(8) 

(9) 

f 

\ 
,,, 

l 
\) 
I 

nnH HaxO,KJ];eHHH MHHHMyMa (7) HCilOJib3Ye'rCH IlOJIHOMaTpuqHblH .n;eMnq>u
pOBaHHblli npon;ecc raycca - HhroToHa c B03MO)KHOCThro npnMeHeHHH 
Me'rO.l;l:HKH o6o6meHHblX BeCOB J];JIH npu.n;aHHH npon;eccy po6aCTHOCTH 131 • 

OrpaHuqeHUH (8) yqHTbIBalOTCH npoeKTHpOBaHHeM BeKTOp0B napaMeTpOB, 
nonyqaeMhlX. B HTepan;uHX, Ha HepaBeHCTBa (8). CBH3H (9) BBOJ];HTCH nepe
cqeroM i-x CTpOKH u CTOJI6n;a MHK-MaTpHD;bl u·BbJqepKHBaHHeM j-x CTpOKH 
u CTOJI6n;a. PaaeHCTBO 

Pil!=Pi =Piu 

03Haqaer q>HKCan;uro i -ro napaMerpa. BbiqepKHBaH CTpOKH H CTOJI6I.J;b1 B 
MHK-MaTpHI.J;e, COOTBe'rCTByromue q>HKCHpOBaHHblM H 3aBHCHMblM napaMer
paM, MO)KHO oqeHb 3q>q>eKTHBHO C,KaTb MHK-MaTpHD;y .n;o He6oJiblllUX pa3Me
poB. TaKaH KOMnpeccHH MHK-MaTpHD;bI npuMeHHercH B anropnTMe MHHH
MH3an;uu nporpaMMhI MRIA u oHa urpaer 6onbrnyro ponb B pacrnnpeHun 
no.n;roHOqffhIX B03MO)KHOCT~ii nporpaMMhI, IlonHoe napaMerpuqecKoe -onu
caHne MHoroq>a3Horo cneKTpa MO,Ker conep,KaTb .n;o 1000 u 6onee napaMeT
poB, H3 KOTOpblX He3aBHCHMblMH aapbupyeMblMH HBJIHIOTCH JIHlllb . .n;ecHTKH. 
Enaro.n;apH KOMnpeccuu B naMHTb nepCOHaJibHOro K0MilblOTepa 0Ka3hIBaer
CH B03MO)KHblM noMecTHTb, HanpnMep, MaTpun;y 1000 , 1000; He noMemaro
II.J;ylOCH TaM HenocpencTBeHHO. 

Enaro.n;apH npUHHTbIM MepaM o6ecnequaaeTCH 6oJiblllaH CKOp0CTb pa-
60Tbl npon;ecca MHHHMH3an;uu - o6blqff0 nnH napaMerp0B, yMepeHH0 B3aHM· 
HO·KoppenupoBaHHhIX, Tpe6yercH He 6onee 5-7 HTepan;uii, npaKTlfqeCKH He-
3aBHCHMO OT qucna 3THX napaMeTpOB. 

B nporpaMMe peanH30BaH anropUTM HCilOJib30BaHHH o6o6meHHblX 
BeCOB 131 ' 6naronapH KOTOp0My MO,KHO CTpOHTb po6aCTHble OI.J;eHKH napa
MeTpOB B cnyqae, Korna .n;aHHhie conep,KaT rpy6hxe ornu6Kn. 

Ilepeii.n;eM Teneph K cnytJaro KOppenupoaaHHhIX ,n;aHHhIX. IlycTb cTan;uo
HapHhxe J];aHHble Y(j) , j = 1,2, ... , m B3aHMH0·K0ppenupoBaHbl C CHMMerpuq
HOH MaTpHD;eii KoppenHI.J;HH Mij . IlyCTb .n;anee 3THM J];aHHhlM CO0TBe'rCTByer 
MOJ];eJib F(j, P), HeJIHHeiiHo 3aBHCHmaH OT n-MepHoro BeKTOpa napaMer

p0B P. 
Torna HeJIHHeiiHyro MHK-on;eHKY napaMeTpoa P MhI nonyqaeM H3 yc

JIOBHH MHHHMyMa q>YffKI.J;HOHaJia: 

-1 
H = (Y - F (P)) ' , M • (Y - F(P) ) • (10) 

llHHeapH30BaHHOe ypaaHeHHe J];JIH onpeneneHHH MHHHMyMa HMeer BHJ]; 

1 aH 2. ap = Aik • dp k - G. = 0 i l , 
(11) 
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rp;e aP k = k ·11 ,KOMnOHeHTa BeKTopa P - PO , PO - anpnopHaR oueHKa P . 

A , M-1 
e =De· ·D , k i ij jk 

D ik 
dF(i, P ) 

dpk 

Ok = o;k • M-;/. (Yj -F(j, po )) •• 

Pewe11ne 3Toro. ypaaHeHHR CBR3aHO co cnep;yromnMn TPY)J;HOCTRMH. 
1) Ilpn i, j nopRp;Ka HecKOJibKHX ThlCRq MaTpnuy M Tpy)J;Ho pa3Me

CTHTI, e naMRTH 3BM, a TeM 6onee o6paTHTbj omHMH3aUHR npoue.p;yphl pe
WeHHR ypaBHeHHR (11) no CKOpOCTH Tpe6yer xpaHeHHR oqeHb MHOrHX npo
MIDKyTOqffhlX Pe3YJibTaTOB, 'ITO eme 6onee ycHJinaaeT noTpe6HOCTI, B ITaMRTH. 

2) CnMyJIRUHR HCKyCCTBeHHhlX pacnpep;eneHHH )J;JIR TeCTHpOBaHHR an
ropHTMa aHaJIH3a )J;aHHhlX Tpe6yer BbNHCJieHHR KBa)J;parnoro KOpHR H3 3a
)J;aHHOH (noJIO)KHTeJILHO onpep;eneHHOH) MaTpHUbI M. 

TaKHM o6pa30M,B03HHKaIOT npo6neMbl o6patneHHR 60Jib_WOH MaTpHUI,I 
H H3BJieqeHHR KBa)J;paTHoro KOPHR H3 Hee B YCJIOBHRX -0rpaHITTeHHoro pe
cypca naMRTH Ha 3BM. 

EhIJIH nocTynnpoBaHhI cne.p;yromne npep;noJIO)KeHHR o . MaTpnue M. 
1) KoppeJIRUHH paBHOMepHO )J;JIR BC ex CTpOK 6hICTp0 3aTyXaroT B)J;OJII, 

CTOJI6UOB no .a6COJIIOTHOH BeJIHqnffe, TaK 'ITO MaTpnuy M MO)KHO cqHTaTb 
neHTOqffOH, 

2) MbI MO)KeM,npe.p;CTaBHTL MaTpney M cne.p;yromnM o6pa3oM: 

M = I + (M - I) = 11 + B , 

rp;e MaTpnua B paBHa HYJ'/'.ID Ha p;nar~Hann n 3JieMeHTaM M eHe. ee. Eyp;eM 
cqHTaTb, 'ITO HOpMa' B )J;OCTaTOqffO MIU}a, TaK tfl'.O HMeer, _l\1ecTO cnep;yromee: 

M-1'"" I - B; 

vM "'I+ B/2; 

(12) 

(13) 

Bbipa)KeHHe (12) Mhl MO)KeM ncnOJII,30B8.Tb B KaqecT/'3.e MaTpHUI,I BecOB,; a 
Bbipa)KeHHe (13) HaM nOMO)Ker ccpopMHpOBaTb H3 BeKTopa cnyqaifHhIX HOp
MaJibHO-pacnpep;eneHHhlX He3aBHCH~hIX aennqHH X eeKTOp Y,. 

Y = ( I + B/2) • X , 

KOTOphIH 6yp;er HOpMaJibHO-pacnpe.p;eneHHhIM c MaTpnueif KOBapnaunif, paa
HOH npn6JIH)KeHHo M. 
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5. H3bIK B3Al1MO.IlEACTBIDI C IIPOrP AMMO:0 ,_I 
KpaTKOe onncaHne anropHTMOB nporpaMMbl H HHCTPYKUHR ocpopMJieHbl 

e cneul;fWLHLIH Mop;yn1, M.HlP, Bxop;nmnif e naKer B KaqecrBe cocraBHOH 
qaCTH, 

MRIA cpyHKUHOHHpyer CJie.)J;YIOIUHM o6pa30M, 
Bxo)J;Hhie p;aHHLie _npep;cTaBJIRIOT co6oif nocnep;oBaTeJILHOCTL KOMaHA, 

conpOBO)K)J;aeMhIX qnCJIOBOH HJIH/H TeICCTOBOH HHq:>opMauneif. Ka)K)J;aR 
K0MaHp;a ecTb yKa3aHHe cynepBn3opy naKera coBeplllnTL KaKoe-nn6o 3Jie
MeHTapHoe p;eHCTBHe, Ha KOTOPhie pa36HT Bec1, cyMMapHhIH anropHTM MRIA. 
Ilocnep;oBaTeJILHOCTL KOMaHA He cpnKcnpoeaHa n oqpep;en11erc11 nnw1, norn
KOH peWeHHR OCHOBHOH 3ap;aqn, 3TH BXO)J;HI,Ie )J;aHHhie MoryT 6b1Tb nop;ro
TOBJieHhl c noMOIUblO JII06oro TeKCTOBOro pep;aKTopa HJIH c nOMOIUblO cneun
aJII,HOH nporpaMMhI-nocpep;HnKa MHELP. AnnapaT KOMaH)J; no3Bonner non1,-
30Ba-renro oqeHL wnpoKo BMeWHBaTLCH B ynpaaneHne anropHTMOM. Op;Ho
epeMeHHO oqeHb nOCJie)J;OBaTeJibHO nperBopeHa KOHUenuHH yMOJitJaHHH, ·B 
CHJIY qero Bee ynpaBJIHIOtnHe_p;aHHbie llMeIOT HaqaJII,Hhle 3HaqeHHH, onpep;e

JIHIOtnHe HeKOTOpbIH ' THnOBOH xapaKTep pa60Thl anropHTMa B aBTOMaTnqe
CKOM pe)KHMe. Ilo3TOMY o6'beM BXO)J;H0ro nOTOKa MO)KeT Bap1,npoBaTbCH B 
oqeHb WHpOKHX npep;enax: OT MHHHMaJihH0ro p;o OtJeHb 60JiblllOro. 

KoMaHp;a CHHTaKcnqecKn npep;cTaBnner co6oif pa3BepHyTyro cppa3y, no

HCHHromyro CMhICJI KOMaH)J;hl n CHa6)KeHHYIO nonpo6HhlM KOMMeHTapneM, 
H JIHWI, KJIIOqeBhie CJIOBa ,naHHOH KOMaH)J;hl )J;OJI)KHI,I HaqnHaTbCH C 3arnaa

HOH 6yKBhlj KOMMeHTapHaR qaCTL KOMaH)J;hl HMeer npH3HaK - CHMBOJI * 
B nepBOH n03HUHH CTpOKH, 

TaKHM o6pa30M, KOMaH)J;a 

Set-up the Mode for Reaction on Inconvergency 

* 
* 

M (M = 0: no reaction M = 1: repeat the fitting, damping enforced) 

(M"" 2: dialog) 

1 

npe,nnHChIBaer yCTaHOBHTh cnenyromnif pe)KHM peaKUHH Ha HeCXO)J;HMOCTb 
npouecca MHHHMH3aUHH -:- nOBTOpHTb MHHHMH3aUHIO, ycHJIHB ,neMncpnpo
BaHHe. KpaTtJaHlllaR cpopMa 3anHCH 3TOH )Ke KOMaH)J;bl 

SMRI 
1 

Bee KOMaH,a;hI onncaHhI B Mo,nyne M.HlP. 
BhIXO)J;Hhie )J;aHHhie npe,ncTaBJIHIOT co6oH nocne,noBaTeJILHOCTI, 

~TOqffhlX HJIH OKOHqaTeJibHhIX pe3yJJLTaTOB pa60Thl anropHTMa. 
HX TO)Ke perynnpyeTCH noJJL30BaTeJJeM. 
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MRIA co,n;ep,KHT cneUHaJibHbIH MO,D;YJib CHMYJIHUHH ,D;aHHbIX COOTBeJ'CT
ayroruero Tuna npu 3a,D;aHHbIX xapaKTepHCTHKax H3 Toro *e .n;uana3oHa, 'ITO 
u peanbHbie ,n;aHHbie. CHMyJIHpOBaHHbie ,D;aHHbie M0ryT CTaH,D;apTHbIM o6pa-
30M aHanmupoaaTbCH KaK H peanbHbie ,D;aHHbJe, H ,n;aaaTb TaKHM o6pa30M 
npe,n;CTaBJieHHe KaK O TO'lllOCTH aHanH3a, TaK H 3q:>q:>eKTHBHOCTH CTpaTerHH 
llOJib30BaTenH no HCllOJib30BaHHIO nporpaMMbI • 

.[{ml noMoruu nOJib30Ba-renro npu nocrpoeHHH cpaiina axo,n;HhIX ,n;aHHbIX 
co3,n;aHa Ha H3hIKe TurboPascal - 5 cneunanbHaH nporpaMMa-nocpe.n;HHK 
MHELP, KOTOpaH B pe*HMe ,n;mmora CTpOHT 3TOT cpaiin, 3anpalllHBaH HH
cpopMaUHIO y q:>H3HKa a llOHHTHbIX eMY. TepMHHax u ocao6o,ic,n;aH ero, Ta
KHM o6pa30M, OT Heo6xo,D;HMOCTH 3HaTb llOJIHbIH CHHTaKCHC cpaiina BXO,n;HbIX 
,n;aHHbJX • 

.[{ml rpaq:>H'leCKOH HHTepnpeTauHH Pe3YJibTaTOB no,n;rOHKH CJIY,KHT npo
rpaMMa MGRAPH, · HanHCaHHaH Ha H3bIKe · TurboPasca]-5. OHa cTpoHT 

coaMeIUeHHhie UBeTHhie rpacpnKH ucxo,n;iioro cneKTpa, q:>HTHpOBaHHoro, u 
HX pa3HOCTH u CHa6,KaeT ux Heo6xo,n;HMOii KOMMeHTHpyrorueii HHq:>OpMaUH
eii (Ha,D;llHCH, yKa3aTeim llHKOB H T.,n;.). 3To H306pa,KeHHe HMeeT q:>OpMaT, HC
llOnh3yeMbIH o6bI'lllO B KpHCTannorpaq:>HlleCKHX ny6JIHKaUHHX, H C 3KpaHa 
M0)KeJ' 6bITb KOMaH,lJ;OH Print Screen nepeHeceHO Ha 6yMary npHHTepa 

unu nnoTTepa. 
B neKaT MRIA axo.n;HT TaK*e TeKCTOBbIH cpaiin SPACE. ASC, , co-

,n;ep*aIUHH HHq:>opMauHIO o acex 230 rpynnax n~eo6pa30BaHHH cHMMeTpnu. 

6. XAPAKTEPHCTHKH IlPOrPAMMbI MRIA 

IlporpaMMbI ocHoBHoro naKeTa. MRIA HanHCaHbI Ha craH.n;apTHOM 
MHO,KecTae H3bIKa Fortran-77 H M0rYT. TpaHCJIHp0BaTbCH K0MllHnHTOpOM 
RMFORT unu MSFORT77. CKopocTH pa60TbI RM -aepcuu u MS-aepcHH 
npn6JIH3HTenbHO O,D;HHaK0BbI. 

Ecnu a Mo,n;yne INIT. FOR 3aMeHHTb BbI30B no,n;nporpaMMbI BhI,n;a-
11u apeMeHH GETTIM Ha BbI30B cooTBeTCTayrorueii no,n;nporpaMMbI BhI,n;a
llH apeMeHH B TpaHCJIHTope NDP (,n;nH 32-pa3pH.n;HbIX PC) , To Tor,n;a MO)KHO 
nonytIHTb H BepCHIO nporpaMMbI ,Il;JIH 32~pa3pH,n;HbIX PC' pa60Taroruy10 
cyruecTBeHHO 6bICTpee, lleM a 16-6HTHOM pe,KHMe. 

HTaK, naKeT ,n;nH nepcoHanhHOro K0MilbroTepa THna IBM PC. AT 
BKn1011aeJ' a ce6H cne.n;yroruue nporpaMMhI: 

1) MRIA - OCHOBHOH MO,D;YJibj 
2) MHELP - Mo,n;ynb no,n;roToBKH axo,n;HhIX ,n;aHHb1x; 
3) MGRAPH - Mo,n;yJib BbICBellHBaHHH pe3ynhTaT0B no,n;roHKH Ha 3K-

patte B rpacpH11ecKOM au,n;e; 

4) SPACE. ASC - Mo.n;ynb, co,n;ep*aIUHii a TeKCT0BOM au,n;e onuca-
HHH acex 230 rpynn CHMMeTpHH; 
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File : H,lllh llax : 1158 Nln : •18 

YBCO+NiO 

I I I I I I I I I I I I I I I i I I I , I 
253 332 ◄12 "'8t ,571 65t 

Puc. 1. HmnocrpauHII non;roHKu npRMoro nopowKoaoro aempoaao-n;mppaKUHOHHoro 
cneKTpa. 

5000000 

2500000 

0 

1,00 1,50 

nhKt/;., 
Puc. 2. HnruocrpattHII non;r0QKU nop0lllK0B0ro HeHI'pOHHO-AmppaKUHOHHOro cnel<Tpa 

(<l>ypLe) q>opMuaTa caMapHII. 
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I 

5) 
MRIA; 

6) 

M,H[P Mo.n;ynL, co.ziep)KalUHH KpaTicoe onHCaHHe nporpaMMbI 

M.BAT, M.LNK, Mi.DAT - scnoMoraTeJibHbie q>aHJibI wm KOilH-
poBaHIDI, JIHHKHpOBaHIDI H TeCTOBbie npHMepbl BXO,Zl;HblX ,Zl;aHHbIX. 

IlporpaMMa npe,n;'bHBJIHeT CJie,D;YIOIJ.Uie Tpe6oaaHIDI K 3BM n ,n;aHHbIM: 
1) 3aHHMaeMaH onepaTHBHaH naMHTb He 6onee 520 K6ai:iT; 
2) Heo6xo.n;HM Konpoueccop 80287 HJIH Bbnne; 
3) Mo,n;yJIL no,n;roTOBKH BXO.n;HbIX ,n;aHHbIX MHELP Tpe6yeT 101 KJia

BHlllffYIO ,Zl;OCKY; 
4) rpaqimeCKHH MO,Zl;YJib MGRAPH Tpe6yeT tiBeTHOH MOHHTOp n 

EGA -a,n;amep; 
5) o6pa6aTblBaIOTC.fl ,Zl;O 4 cneKTpOB ,Zl;JIHHOH ,Zl;O 1024 KaHaJia HJIH 1 

cneKTp a 4096 KaHaJioB; 
6) He 6onee 4 qias o,D;HoapeMeHHo; 
7) KIDK,Z1;a11 qiasa o6pa6aT_bIBaeMoro ytra.CTKa cneKTpa. ,n;OJI)KJ{a co,n;ep

:»eaTb He 6onee 500 peq>neKcoa (HJIH, ecnn 1 q>a3a, He 6onee 2000) H He 6onee 

lQO He3aBHCHMbIX aTOMOB. 
BpeMH pa60Tbl nporpaMMbl CHJibHO 3aBHCHT OT qncna KaHaJIOB cneKT

pa, OT qncna peq>JieKCOB n qncJia aTOMOB, OT qnCJia Tpe6yeMbIX HTepaQHH n 

o6'beMa BbI,n;aq B BbIXO.n;HLie · q>aHJihl. TecToBbIH npnMep ( q>aHJI M2. DAT ) , 
B KOTOpOM o6pa6aTbIBaJIC.fl 1 cneKTp, co.z;;ep:iroul(HH 2 q>a3bl, 240 KaHaJIOB, 
75 peq>neKCOB H 15 aTOMOB ,Zl;JI.fl o6enx q>a3, C rioMOUU,10 6 mepal(HH H .n'enan
C.fl IlOJIHblH o6'beM BbI,n;aq, Il0Tpe6oaan 10 MHH o6mero apeMeHH Ha PC 
ARC-286 (12 Mru). ' 

Ha ARC-386 (16 Mru) 3TOT :iKe npHMep Tpe6yeT 2-3 MHHYTLI, a NOP -

sepcIDI pa6oTaeT JIHillb 1-2 ¥'.HffYTbl. 
PaclllHpeHHbIH Ha 60JiblllHe pa3Mepbl ,D;aHHbIX aapHaHT nporpaMMbl 

MRIA pa6oTaeT TaK:lKe n .Ha 3BM. Micro Vax (VMS 3,7). OTJinqIDI OT 
OilHCaHHOH BepCHH COCTOHT a cnoco6e no,n;rciTOBKH BXO,Zl;HbIX ,D;aHHbIX. <l>aHJibl 

BXO,Zl;HblX ,Zl;~HbIX PARA:. DAT H STRUC.DAT ' no~roTaBJIHBaIOTC.fl C 
IlOMOll(blO q>OpTpaHHbIX nporpaMM ALPHA "' AT04_. nn6o, Jio,n;roTOBHB 
sxo.n;Hou «paHJI M.DAT· . onHcmrnoro ·Tnna Ha PC, MO:lKIIO nepe.n;aTb ero 
Ha Micro Vax npa6oTaTb B onHCaHHOM pe:lKHMe. 

Pa6oTa MeTO,D;a HJIJIIOCTpHpyeTC.fl pnc. 1 , 2. 
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. 3noKa3oa B.B., qepHbIWeB B.B.. Pl0-90-315 
· MRIA -:- nporpaMMHhIH KOMnneKc ,n;m1 nonHonpo<tmm,Horo 
. aHailH3a nopOWKOBblX. HeHTpOHHO-,n;mppaKu;HOHHblX . 
"apeM.smpomrrHblX (npHMbIX H cpyp1,e-) cneKTpOB . . . , ·,·· . 

OnuchIBaeTca yHuaepcanbHhIH nporpaMMHh\H KoMnneKc MRIA 
. ,n;na ·. nonHonpoq:>HnbHoro aHanH3a nopOWKOBblX H~HTpOHHO-,n;H- . 

cppaKu;HOHHhIX apeManponeTHhIX npHMbIX H cpyp1,e-cneKTpoa. MHHH
'ManbHaa KOHq:>urypau;HH nporpaMMbl MRIA, pacctJHTaHHaH Ha q6pa

•. 60TKY. AO 4 cneKTpOB, fl (pa3, 500 HH,D;eKC0B Munnepa KruK,ll;OH q:>a3bl 
- . H 100· He3aBHCHMbIX aTOMOB, MO:>KeT pa6oTaTI; Ha PC THna IBM AT. 

--c: PacnmpeHHblH aapHaHT nporpaMMbI, · OpHeHTHpOBaHHblH Ha aHanH3 
· ,n;amthIX 6on1,wero pa3Mepa, pa6oTaeT Ha 8BM THrnl Micro Vax. Cep
. ancHaa qacTb MRIA, 06ecnet1HBruoru;aiI iieo6xoAHMhrn KoMcpopT 

·· B3aHMoAeiicTBHH non1,3oaaT_ena c nporpaMMoii Ha PC, H8;IDICaH Ha 
· 113hIKe TurboPascal 5.0. IlporpaMMhI ocHOBHoro naKeTa MRIA 

HailHCaHbl Ha CTaHAaPTHOM MHO:>KecTBe .fl3bIKa Fortran-77 H MOryT. 
TpaHcnnpoaaThCH KOMTIHnHTopaMH RMFORT HJIH MSFORT77, 

··a m1 32~pa3pH,n;HOH PC. KO~TIHnHTOpOM 'NDP .. 
Pa6oTa BblTIOnHeHa a Jla6opaTOpHH BbltJHCilHTeilhHOH TeXHHKH 

H aBTOMam3au;HH OIUIH;. · · · : · 
·. Coo6IUeHHe 06t.e,IUU1eHHoro HHC'mTYTa MepehIX Hccne~o~aemi. ,Ily6ea 1990 · 
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MRIA - a Program for Full Profule Analysis of Powder . 
Neutron-Diffraction Time-of-Flight (Direct and Fourier) Spectra 

. A universal program MRIA for the full profile analysis of powder 
· neutron~diffraction time-of-flight direct and Fourier spectra is descri
bed .. The ·minimum configuration of.MRIA, orien~d to the analysis · 
of up to 4 spectra, 4 phases, 500 Miller indexes for every phase, 
'and 100 independent atoms, can run on a PC IBM AT or any compa- · 

• tible. one. The extended variant• of the program, oriented to .the ana
· 1ysis ·of dataof larger size; runs on the MicroVax computer.The part 
of MRIA, providing for necessary service functions for a user of PC,' 
is _written in TurboPascal 5.0. The basic programs of MRIA are written 
in the. standard Fortran-77 and can be compiled by RMFORT or 
MSFORT77, and by NDP compiler on a·32 bit PC. · .· . 

·, The . investigati~n has been performed at tlie Laboratory of 
Computing Techniques _and Automation, JINR. · 
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