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npeAno>Kett HOBblH MeT0A pa3no>Kettl1A cneKTpa MH0rOKOMOOHeHTHOH 

Cl1CTeMbl np11 ycnoe1111, K0rAa 6a311CHble cneKTpbl COCTaB0AIOLUl1X ee KOMn0-

tteHT0B ttel13B0CTHbl, a tta6op 11X BOC0BblX MH0>KITTeneH B 11CX0AH0M cneKTpe 

ttenonoH. B 0CH0Be MeT0Aa ne>KITT nocrynaT 06 OTCYTCTBl111 KOppenAUl111 

Me>KAY 6a311CHblM11 cneKrpaMl1. C n0M0LUblO :noro nocrynara MeT0AaMl1 

n11tteHHOH anre6pb1 pean113yercA nocrpoett11e q>11J11'1eCK11 Jtta'l11Moro 6a311ca, 

K0MnottettTbl K0Toporo YA0BnereopAIOT Kp11rep11to Hyneeoro K03Q)Q)11U11ettTa 

n11tteHHOH KoppenAu1111. MeroA ycnewtto onpo6oeatt e ABYX cny'laAx ABYX· 

K0Mn0HettTHblX Cl1CTeM, 6a311CHble cneKTpbl K0T0pblX anp11optto He CKoppe
n11poeattbl. 

Pa6ora ebinonttetta e na6oparop1111 tteHrpottttoH Q>11311Kl1 O111All1. 

Coo6meHHe O61.e)IHHeHHOro HHCTHT)'Ta 11,1epHblX HCC.1e;l0B8HHH . Jl.y6Ha 1992 

nepeeoA aeropoe 

Markichev I.V., Natkaniec I., Sheka E.F. 
Method of Multicomponent System 

Basic Spectra Construction: 

Zero Coeffecient Correlation Criterion 

P14-92-85 

A new method to decompose a multicomponent system spectrum is sug

gested in the case of unknown basic spectra of the compound constituents and 

a limited set of their weighting factors. The postulate of lack of linear correla

tion between the basic spectra forms the method's foundation. By making use 

of the postulate, the construction of a physically significant basis with compo

nents meeting the zero correlation coefficient criterion is accomplished by a 

linear algebra algorithm. The method is tested successfully for two-component 

compounds whose basic spectra meet the above criterion apriori. 

The investigation has been performed at the Laboratory of Neutron 
Physics, JINA. 



C-· 

Bae.n:emre 

IlpH aHa.JIHSB CilBKTJ)OB Kone6amnt CHCTBM, COCTOHl!lHX HS HB
CKOnbKHX -BBillBCTB, nepe.n: 8KCIIBpHMBHT8TOpQM qaCTO B_OSHHK8BT 
rrpo6neMa pasnoJKBHIIB nony'leHHoro COCT8BHOro CII9KTP8.H8 CIIBKTPbl 
COCT8BJIHIOOll'IX STY CHCTBMY KOMIIOHBHT. IIyCTb CilBKTP CHCTBMbl, c.o
CTOHillB:0: HS m KOMIIOHBHT, MOJKeT. 6b1Tb rrpe.n:cTaBnBH K8K nHHB:0:Hbl:A: 

,pH,n: 

\__' . 

9'p(j) (w)=.I kfj) Spi (w), j = 1,2 ••• n. 
·, . J.=1 

(I) 

,, 
3.llBCb k (1>. - aecoaue MHOJKHTe.Jrn crreKTJ)OB, npoHsae.n:emre k<l> spi, · 

rrpe.n:cTaBnHBT co6o:A: na~t/.Cl.4bHw1 cnemnp i-:-n KOMIIOHeHTbl B co..:. 
CT8BHOM 8KCilBpHMBHT8JibHOM CilBKTPB 9'p(J~, j HYMBPYBT HBS8BHCH-

·MUe CIIBKTPbl HCcne,eyeM0:0: CHCT8Mbl, OTHOCHil{H8CH Kee M0~8UH
HM, OTnH'I8IOOtHMCH napUHanbHblM BKna.n:oM KOMIIOHBHT. Xopomo HSBB~ 

I ! ' 

CTHbl .n:aa cny1IaH, Kor.n:a pasnolKeHHe COCT8BHoro CilBKTP8. 
BOSMOJICHO. B . nepBOM cnyqae' . KOTOPbl:A: MOJKHO . H8SB8Tb .. c.iiyqaeM 

• no.A.HOBO oo6opa 6asU.CHolX CTiJ?RlllpOB, nopH.n:oK CHCTBMbl HCXO,nHblX . 
ypaBHemnt (I)~·= 1. HO rrpH STOM HSBBCTHbl BCB 6aSHCHbl0 CilBKT~ ~ 
pl:l. Spi. Peine_mre aa.n:aim · COCTOHT a' H8XOlK,ll8HHH KOS®imn!BHTOB 
kfJ). HaHny'lmHM pemeHHBM CHCTBMbl (I) 061:l'!HO rronaraeTc~· T8KOe, 
KOTOPDB·OTBB'l8BT ycnoBmo MHHHMYM8 WYHKUHOHana HBBH3KH [I,2]: . ' . . 

x(j)= Ii, [1p<jl (w_ ) -~ kp> Sp: (w >]
2

, L r .L1 l. i r r , i=. 

(2) / 

r.n:e cyMMHpoB8HHB ae.n:eTCH no N TO'IK8M CIIBKTP8- 0CHOB8HHbl:A:. H8 
STOM KPHTBPHH MBTO.n: xopomo HSBBCTBH K8K MeTo.n: H8HMBHbmHX KBa-. . 

.n:paTOB. B K8'!9CTBB cneKTJ)OB Sp. MOryT HcnonbSOB8TbCH K8K SKC-l. . 

nepHMBHTanbHO HSMBPBHHl:lB CilBKTPH; T8K H Mo.n:enbHblB WYmonm TH-.· 
na aKcnoHeHT, rayccHaHoB, nopeHUHaHOB H .n:p. CI,~1. Orrpe.n;enH-, 

© Om.cJl)IHCHuwA HHCTHl)'T •Aei>Hwx Hcc.ncn:oaaunA ,llJ~"•• 1992 
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8MhlMH rrapaMeTpaMH pasnolK8HHH HBRHIDTCH B8C0Bhl8 MHOJmT8Jrn: k1j) 

H rrapaMeTphl Mo,llenbmrx WYHKI.mit. Paspa6oTamr .llOCTaTolllio rro~o6-
HO H Me To~. crreKTpannHoro aHa.Jrn:sa, rrpe,Illionararonme pas,lleneHHe 
crreKTPOB Ha rapMOHHKH [3,4]. 

l . Bo BTOPOM cny1rne , H.Jrn: cny11ae no.llHoeo 1-la(Jopci 6eco6'blX 
, . ; ~1-lOJ/£VJTle.llea, rropH,llOK CHCT8Mhl HCXO~X ypaBHeHIDt n = m, BC8 KO-

.· 11, · s®mmeHThl kl j > HsBecTmr H orrpe,lleneHHID rro,llnemaT 6asHcmre l _crreKTPhl spi. CHCTeMa (I) cBo.n;HTCH K cucTeMe .rn:merumx anre6pa-

I q 

··.· HtI8CKHX ypaBHeHIDt H OCHOBH01t rrpo6neMo1t ee pemeHHH HBRH8TCH 

\ rrpb6neMa orrpe,lleneHHOCTH [5]. · 

l · O,nriaKo sa,lla1Ia cymecTBeHHo ycnomHHeTCH, ec.Jrn: Ha6ophl 6a-

( 
~ 
fl, 

sHcmrx Cil8KTPOB H.Jrn: B8COBhlX MHO>mTenett Herronmr. B H8CTOflm8H 

pa60T8 C,llenaHa IlOilhlTKa pemHTb T8KYID 38,ll81IY ITYT8M IlOCTP08HHH 

@13ll1!8CKll 3H81IHMOro 6asuca {Spi} 8TOH CllCT8Mhl ITO 06hllJHOfi CX8-

M8 Jrn:HeitHott anre6phl: 

Sp.= f:' K { i) ffp( j) . 
,l. • J , l. J=l . . 

1,2, .. ,m. (3) 

B ocHOBY MeTO.lla rrocTpoeHHH 6asuca rronomeH KpWnepua Hy.lle~oeo 
- K03<Pflu,U,ue'/-lma KOppe.llSW,UU 683llCHhlX Cil8KTPOB (KPHTeplifi HKK), HB-

l. 

' RHIDmli:0:CH aHanoroM ycnoBHH opToroHanbHOCTll n-Mepmrx B8KTO

POB. Mor. rrpoHSBO,lJ;HJrn: IlOCTpoeHHe 6a3HC8, HCITORb3YH H3B8CTHbI8 

COOTHOmeHHH M8lK,llY K08@MUH8HT8MH CllCT8Mb! (I) H/H.Jrn: HHTerpanb

HbIMH xapaKT8PHCTHKaMH Cil8KTPOB. CBH,ll8T8RbCTBOM IlPllM8HllMOCTll 

M8TO,lla K 38,ll81!8 pasnomeHH~ Cil8KTpa HCCR8,llY8M01t CllCT8Mhl .CnJ»m:T 

Y.llOBR8TBOP8HH8 rronyqeHHoro pemeHHH CR8.llYIDmHM KOHTPORbHhlM Tpe-
60B8HHHM: 

'I l; 
11 
"· 

r;; 
I 

""""' 

I) IlOCTP08HHbI8 683HCHbI8 crreKTPhl B npe,llenax Oillll60K HB

RHIDTCH rrono>mTenblihlMH ll 

2) KOJrn:1!8CTB8HHbI8 rrapaMeTphl IlOCTP08HHhlX Cil8KTPOB (Kosw

cIJmmeHThl ki, HHTerpanbmre HHT8HCllBHOCTH, rronomeHHH ImKOB ll 
T.,ll.-) He rrpoTllBOP81!8T @13ll1!8CKll OJm,ll88MhlM. 

3TOT M8TO,ll 6hln ycrremHO IlPllM8H8H .llRH IlOCTP08HHH 6a3llCHliIX 

KOne6aTenbHiiIX CIT8KTPOB ,llllCil8PCHhlX KP8MH838MOB, ll3M8P8HHhlX C 
IlOMOmbID Heyrrpyroro pacceHHHH H81tTpOHOB [6,7]. 

l4fl>Ci;,t;('tlt:itwtl ~ \ 
--~1'!6:fl IU'.::'!!f!PIIIII 
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I.KpHTep~ HYJI8BOro Kqs(W)HU0:8H~a KoppeJIHI.Uili 

CTerreHb, no KOTopon Hadop ToqeK (x1 ,y1), ••.• (xN,yN) rron
TBeplIU(aeT .mme:trayIO 38BHCHMOCTb MSJIU(Y x H y; H3M8PH8TCH 
K03([1puu,ue1-tmOJ/t J/,Wleil1-loil KOppe.lLSW,UU, HRH rrpOCTO K08®MUli8HTOM 

KOppeJIHI.Um 
(j 

It,= (j~y. (4) 
X y 

rne (jxy OITHCb1B88T CMemaHHhln BTOPOH MOMSHT, 8 (jx H (jy OTBeqa10T 

CTaHnapTHhlM OTKJIOHSHHHM [2]. EcRH nB8 rrepeMeHHhle x Hy T8KO
Bbl, qTQ B rrpeneJie deCKOHe~o dOJibmoro ~CJI8 HSMepeHHn HX CMe
maHHhln BTOpon MOM8HT'P8B8H HYJIID (H, CJienoB8T8JibHO, It= 0), TO 
8TH rrepeMeHHhle cqHT8IOTCH · H8KOPP8JIHPOB8HHhlMH. EcRH rrocJie KO

He~oro ~CJI? H3MepeHHn K08@1HUH8HT KOppeJIHI..u,rn: M8JI, TO 8TO 
dyneT rronTB8PlIU(8HH8M rHITOT83bl O TOM, qTo BeRHqHHhl x Hy He

KoppeJIHpOB8Hhl [2]. 
IlpenrroJIOllruM, qTo Be~ x ll y OITHChlB8IOT BBeneHHhle Bblme 

d83HCHhl8 Cil8KTPhl, Terna BbIP8lK8HH8 (4) Il03_BOJIH8T OU8HHTb' CT8-,' 

Il8Hb HX .mmenHon 38BHCHMOCTH. 11CITOJib3Yff ll3B8CTHhl8 Bblp8lK8HHH 
nJIH CM8ill8HHOro BTOporo MOM8HT8 (jxy H CTaHnapTHhlX OTKJIOHeHHn 

o-x ll O'y (CM. [I,2]), ITOJIY~ BbIP8lK8HH8 nJIH K08@MUH8HT8 RH

HenHon KOPP8JIHI.Um M8JIU(Y dasHCHhlMH CIT8KTP8MH B Bnne 

t [ Sp ir - Sp i ] [ Spkr - Spk l 
(5) It= 

If. [~Pir - ~Pi 

rne spi 

B8HCTBO 
K8K 

= -j- f Spir' 
r 

HY JIIb ~CRHT8JIH 

C (Spi' Spk) = 0, 

' r N r l [spkr - spk 
r 

YcJIOBH8 P8B8HCTB8 It HYJIID OSHaqaeT pa

B (5), qTO dyneM YCJIOBHO OdOSHaqaTb 

(6) 

: "; ! :, /c'.t.::'• 

✓ 

, 
'(1 

r 

------

B OCHOBY rrpenJiaraeMoro M8Tona P83JIOlK8HHff Cil8KTP8 MimroK6MIIO
H8HTHO~, CHCT8Mbl IlOJIOlK8H Il0CTYJI8~ 0 TOM, qTQ Cil8KTpbI COCT8BJIH
IOIIUiX STY CHCT8MY KOMIIOH8HT He KOPP8JIHPOB8Hhl M8JIU(Y codon. B 

CBH3ll C 8THM.BbIP8lK8HH8 (6) MOlKHO P8CCM8TPHB8Tb K8K ClOPM8JibH08 

BbIP?lK8HH8 KPHT8PHH HRK nJIH CIT8KTPOB Spill Spk. 

2 • .l{ByXKOMIIOH8HTH8ff CHCT8M8 

PacCMOTPHM rrpocTenIDHn CJiyqan nBYXKOMIIOH8HTHOn CHCT8Mbl, B 
KOTopon H8KOPP8JIHpOB8HHOCTb d83HCHbIX CIT8KTPQB HBJIH8TCH arrpH
OpHon. TaKon CHCT8Mon HBJIH8TCH, HqrrpHMep, CHCT8M8 11llCCJI8nJ8-: -
Mbin odpaseu B H3M8PHT8JibHOM dJIOKe". B TSX CJIYq8HX, Korna 

·. 
BKJian H3M8PHT8JibHOro dJIOK8 (T8K H83hlB88Mhln IP)H HSMepeHHn) cy-
mecTB8H8H, HSMepHeMbln crreKTP odpasua HBJIHSTCH COCT8BHhlM H 
BosHHKaeT rrpodJieMa Bhl~TaHHH qo~a. l{JIH pemeHHH sTon sana~ 

Odhl~O .ITOJIYqaIOT CHCT8MY,COCTOffinYIO ll3 nBYX H838BHCHMO HSMepeH
HbIX cfieKTPOB: 
ffp(l) (w) = Spl (w)' 

ffp< 2 > (w) = ~ Sp1 (w) + ~sp2 (w), (7) 

rne Spl(w) HBJIH8TCH CIT8KTPOM qx:)H8, 8 Sp2(w) - HCTHHHhlM CIT8KT
POM odpasua. 3anaqa Bhl~T8HHH ClOHa CBOnHTCH K orrpeneJieHHIO Be
COBoro MHOJKHT8JIH kl. ECRH crreKTPhl ffp(l) H ffp< 2 > per~CTPHPYIOT

CH rrpH OnHH8KOBhlX YCJIOBHHX, TO MHOlKHTSJib krMOlK8T dhlTb nocTa
TO_~o TO~O 9rrpeneJieH ITO H3B8CTHhlM rrapaM8TP8M 8KCIT8PHM8HT8. B 
PMS CJIYqaeB·OrrpeneJieHHe Cil8KTP8 qx:>Ha C8MO ITO cede HBJIHP.TCH 
TpynoeMKon sanaqen, qTo HM88T MSCTO, H8rrpHMep, B 8KCnepHMeH

T8X no HeyrrpyroMY pacceHHHIO HenTpoHoB. CneKTPbl qx:>Ha n odpasua 
H3M8PHIOTCH Odhl~O B P83HbIX UHKJI8X, rrpmeM He Bcerna MOlKHO 
ITPOKOHTPOJIHPOB8Tb H3M8H8HH8 PHna rrapaMeTpoB H3M8P8HHH OT UHK
Jia K IJ,HK.fry, B CBHSH C qeM B03HHK88T C8Pb83H8H sanaqa orrpene

JISHHH MHOJKHTSJIH k1 • 
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PaccMOTPliM pemeime 8T0:0: sa,n;atIH rryTeM IIOCTpOelillH 6as11ca 

{Sp
1

,sp
2

} CHCTeMbI· (7). IlOCTPOliM.OCTaTOtIHI,I:0: crreKTP 'RJ'p(
2

) 

'RJ'p(2) = 1p(2) - a1p(l) ' (8) 

r,n;e a - napaMeTp. IloTpedyeM, tITOdbI crreKTPbI 'RJ'p < 
2

) n 1p< 
1

) 

y,n;oBJieTBOPHJlH KPHTepmo HKK (6), a IDJJeHHO 

C ('RJ'p( 2 ) , 1p(l) ) = 0. (9) 

PemaH ypaBHelille (9) OTHOCHTeJibHO a, IIOJiyqaeM ,IJ;JIH Hero CJie,n;y

IOIIl8e BbtJ)aJKeime: 

. f ( 1~2) - Yp.(2) ) * ( 141) - 7&1) ) 
r=l · 

a = 
o rtl ( 1~1) - Yp.(1) )2 

COOTBeTCTBYIDIIllle 6a3HCHI,Ie crreKTPbI IDJJeIDT BH.n;: 

a
0
1p( 1 )= ~sp

1
,a 

'Ro1p(2) = ~Sp2 • 

(IO) 

IlocTpOeHHble 6a3HCHI,Ie crreKTPbI ,IJ;OJil!CHI,I dbITb rrpoaHaJIHSHPOBaHI,I C 

TO'l!KH spelillH BbIIIOJIHelillH KOHTpOJibHhIX .TpedoBaHH:0:, yKasaHHhIX 

Bblme. 

3. TpeXKOMIIOH8HTH8R KOMI103HTH8R CHCTeMa 

CncTeMa ypaBHeHH:0: (I) B odmeM CJIY'l!ae TPeXKOMIIOHeHTH0:0: 

cncTeMbI rrpn m = n sairnIIIeTCH cJie,IJ;YIOIIlliM odpasoM: 

ffp(l) = kJ_l) Spl + iql) Sp2 + ajl) Sp3' 

ffp(2) = kJ_2) Spl + iq2) Sp2 + aj2) Sp3, 

ftp ( 3) = kJ. 3) Spl + iq 3) Sp2 + aj 3) Sp3 • 

6 

(II) 

I 

IlOCKOJibKY Hae qame Beere HHTepecyIDT He caMH 6as11cmre crreKTpbI 

spi, a .rraprm:aJibHI,Ie crreKTPbI kp > spi, TO cncTeMa (II) MOJK~T 

dbITb rrepeHOPMHPOBaHa Ha JIID6yro TP0:0:Ky BeCOBbIX MHOl!rnTeJie:0: klJ) 
IIPH YCJIOBHH, 'l!TO HH,n;eKc i B ST0:0: TPOHKe rrpHHHMaeT Bee TPH 

sHatieimH i,;I·, 2, 3. l(JIH ,n;aJibHeimrnx paccyJK,n;eHH:0: y,n;o6Hee Beere 

,. rrponsBecTn rrepeHOPMHPOBKY Ha kos-eHTbI kl 1 > ·, TOr,n;a cncTeMa 

(II) 3airnIIIeTCH B BH,n;e: 

ffp(l) = Sp(l) 
1 + Sp(l). + 

2 
s ( 1) 

P3 ' 

ffp(2) = a Sp(l) + o: Sp(l) + o: Sp(l) 
11 22 33, (I2) 

/ ffp(3) == (3 Sp(l) + (3 Sp(l) + (3 Sp(l) 
1 1 2 2 3 3 

11cxo,IJ;HI,Ie ypaBHelillH, Jiel!Callllle B OCHOBe IIOCTpoelillH TpexMepHoro 

6asnca H OTBetiaIDIIlH8 KPHTepmo HKK, IDJJeIDT BH,n;: 

C (Spil), spJ 1 )) = o, 

C (Sp?), Sp~l)) = o, (I3) 

c (spJ1>, sp?>) = o. 

IlyTH IIOCTpoelillH 6asnca saBHCHT OT BH,n;a ,IJ;OIIOJilillTeJibHhIX 

l. 

YCJIOBmt, HaKJia,n;bIBaeMbIX Ha KOS®lmmeHTbI ypaBHeHH:0: CHCTeMbI (I2) 

H Ha HHTerpaJib~e COOTHOillelillH MeJK,n;y crreKTpaMH. B KaJK,n;OM KOHK

pe.THOM CJiyqae Olill _orrpe,n;eJIHIDTCH napaMeTpaMH HCCJie,n;yeMo:0: CHCTe:

MbI (CM•., HarrpIDJJep, IIOCTpoeime 6a3HCHhIX · KOJiedaTeJibHI,IX crreKTPOB 

TpeXKOMIIOHeHTHI,IX KpeMHeseMOB [6,7)). 

[ 4. Pea.1msarmR B@'l!HCJIHT8JibHOH npoue,eyp@ 

.ArrropHTM BfiltIHCJIHTeJibHoro rrpouecca nocTpoeimH 6asnca (I) 

C ycJIOBHHMH (I3) OCHOBbIBaeTCH, KaK STO dbIJIO IIOKaaaHO Ha IIPH-:

Mepe .I(BYXKOMIIOHeHTH0:0: CHCTeMbI, Ha IIOCTpoeHHH OCTaTotIHoro CIIff

. KTpa 'RJ'p, He. KOppeJIHPOBaHHoro C O,n;HIDJI HS SKcrrepIDJJeHTaJibHhIX 
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CII8KTJ)OB HJ:rn: . HX pasHOCTblO. ,llliaJioroBaH npou;e,nypa BbPIBCJI8HliH 
• ' • C ' 0 

napaMeTpa ao IIO <loPMYJI8 (IO) R IIOCTP08HliH OCT8TO'tJHOro CII8KTP8 
~ 1p, IIO <loPMY~8 (8) peaJIRSOB8H8 B BR.Il:8 nporpaMMbI DECOMP.WQl 

0 . .. ,., , 

[8) nJIH T86JIR'tJHoro npou;eccopa Quattro Professional lIMI)MbI 
Borland (p~carnpemnnt aHaJior Lotus 1-2-3 HJIR Visicalc).· · 

. · . .I{JIH npoBepkR pa60Tocnoco6HocTR MeTona ObIJI npoBene_H cJie-
_,ny:iommt BbI'tillCJIRT8JibHbtlt 8KCII8PRM8HT. EbIJIR ITOCTP08Hbl napbI CII8K
TJ)OB 1p< 1 > R 1p< 2 > , CO,CTOmIUll RS ~aman:'I rayCCR8HOB K8lK,I~bl0: R 

conepmamHX IIO 200 ToqeK • .I{JIH Ka~on napbl CII8KTPOB 6bIJI8 npoBe~ 
neHa cepRH SKCIIepRMeHTOB, B KOTOPbIX B8J!RqRH8 ~cnepmm 1:1 , 

0~8KOB~H ~JIH Bcex·rayccRaHOB~ M8HHJI8Cb OT 5 no IOO YCJIOBHbIX 
e~. 8 8MIIJIRTyna OCT8B8JI8Cb IIOCTOHHHOil R COCT8BJIHJI8 IOOO 
YCJIOBHbIX e~. IloJiomeHliH u;eHTJ)OB raycCR8HOB onpeneJIHJIRCb C 
IIOMOmbIO I'8H8P8TOpa CJIYqafiHb!x qRceJI. nporpaMMbI Quattro 
Professional, T.e. MoneJibHble CII8KTPbI 6bIJIR anpROPHO H8KOPP~JIR-:::
POB8HHbIMR. EbIJIO paCCMOTpeHO necHTb T8KRX nap; B KamnoM CJiyqae 
napa CII8KTPOB paCCM8TPRB8JI8Cb K8K CRCT8M8, 8H8JIOrR'tJH8H CRCT87 
Me . (7): crreKTP 1p< 1

> oTo~ecTBJIHJICH c 6asRCHbIM cneKTPOM sp1 , 

a CII8KTP 1p ( 2 ) IIOJiaraJICH COCT8BHbIM. .I{JIH 'ero pasJiomeHliH . CTPO-: 

RJICH 683RC {Sp1,SP2} C RCIIOJib30B8Hli8M KPRT8PRH HKK T8K, K8K 
IIOK838HO. BbIIII8 nJIH CRCT8Mbl (7). B K8~0M CJiyqae onpeneJIHJICH 
KOs@Mu;ReHT ao R 'BblqncJIHJICH OCT8TO'Imtit· CII8KTP ~otp< 2 > = tp< 2 > :_ 

a
0

Sp1 • B neBHTR CJiyqaHX RS necHTR 3H8'!8Hli8 KOS@Mu;R8HT8 a~ 
JiemaJIO ·B RHT8PB8JI8 (--O.I5, +0.I5). ( 11@:'I3R'I8_CKll pasyMHoe" 3Ha..:.: 

· qeHlie a
0 

· = o ) • B OnHOM cJiyqae SHal!eHI:'Ie a 0 oKasaJIOCb paBHbIM . 
OA. CTOJib. 3HaqnTeJibH08 C>TJIR'IR8 ao•o-r HYJIH B IIPOBeneHHOM SKC'
nepRMeHTe CBH38HO C KOH8'tJHbIM qncJIOM · · l:'I3M8J)8HRfi ; (20 
rayccRaHOB). B STOM CJIYqae, K8K CK838HO BbIIII8 B COOTB8TCTBRR C 
[2], peqb MomeT· R,Il;TR H8 06 YCT8HOBJI8HRR H8KOPP8JIRPOB8HHOC_TR 
cneKTPOB, a o nonTBep~eHRR rRIIoTesbI HeKoppeJIRPOB8HHOCTR. IlpR 
STOM KaqecTBeHHbIM KPRTepReM 3H8qnMOCTFI i<os~eHTa KoppeJIH-:
URR HBJIHeTcH · BepoHTHOCTb PN ( I fl, I ~I iz.0 I ) TOro, 'ITO N nsMepeHRn · 
~yx H8CKOPP8Jll:'IPOB8HHbIX nepeMeHHbIX na,nyT K08~8HT KoppeJIH
URR 1'1,1~1'1,o I• B cooTBeTcTBHHc T~BM 9.2 B C2J ?J)R N=20, PN 
IIPR '1,o=0.4 COCT8BJIH8T 8%,· a nJIH lto=0.5 - 2%. TaKRM · o6pasoM,. 
IIPR N=20, IIO Kpailliefi Mepe,10% RSMepeHRn noJimHbl 6bITb "IIJIOXRMH", · 

qTo cor~acyeTCH'C IIOJIY'IBHHbIMR BbIIII8 P83YJibT8'1'8MR. 
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Plic.I. MoneJibHbIB CIIBKT)bl 20-TR rayccRaHOB: 
a) a= O,I2, 1:1 = 10; 6 a= -0,35, 1:1 = 20; 

0 0 
I-CIIBKTP Yp(l); 2-CII8KTP Yp( 2 ); 3-0CT8TO'tJHblil CIIBKTP ~

0
Yp( 2 ). 
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B Ta6JmUe npHBe,llemI pesyJibTa·Tlil .llBYX cepmt Blil'IBCJIHTeJib_

HOro SKCrrepRMeHTa. IIepBaH cep1m npe,llCTaBJIHeT pe3YJibT8T, "XY.ll-
• - I • ' 

nrn:0: H3 o6wnmx". BTOP8H cepnH OTBeqaeT a6COJIIOTHO xy,llIIIeMy pe-

3YJibT8TY (O,llliH Ha ,lleCHTb "06lilqmIX" ). B o6eRX cepnHX Ha6JIIO,ll8-

eTCH aaBHCRMOCTb BeJIH'1HmI ao OT BeJIH'1HmI ,llliCIIep_CIDl: I::,.. 0,llH8KO 

YCTaHOBHTb o6mmt ,llJIH Bcex cepmt 38KOH ST0:0: 38BHCRMOCTR He 

Y.ll8JIOCb, 

Ha pnc. I npRBe,llemI ncx~,iume crreKTPlil !Pp ( 1 > n !Pj} 2 > n rroKa

aamI Bliltrn:CJieHmI~-CIIeKTPlil ~
0

!Pp (2 ), OTBeqaIO!Illie a 0 = 0.12 HI::,.= 

IO (a) n a
0
= -o •. 35 R 1::,. = 20 (6). BemtraHa a

0 
B_ rrepsoM cJiyqae 

COOTB8TCTBYeT cpe,llHe:0: BemtraHe a0 B "06lilqmIX" cepHHX, BO BTO- . 

PD¥ CJIYqae OHa 6JIH3Ka K H8RXY,llIII~MY 3HaqeHRID. COOTB8TCTBYIO!Illi8 

BeJilltJlimI I::,. o6ecrretrn:BaIOT ,llOCTaTO~IO HJIJilOCTP8TliBHOCTb xopouro 

sapameHHo:0: CTPYKTYPlil crreKTPOB. KaK Bli,llHO Rs pncyHKa, B rrepBo~ 

CJIY'!88 OTKJIOHeHHe l'BatmcJieHHoro" crreKTpa ~o!Pp ( 2 ) OT HCXO,llHO

ro !Pp ( 2 ) npeHe6pemHMO M8JIO. Bo BTOPOM CJIYqae P83JIH'1HH Mem,]ly 

CII8KTP8Mli !Pp ( 2 ) H ~o!Pp( 2 ) ,llOCT8TOtIHO 3H8trn:TeJibmI. 0,llH8KO OHR 
, r f ' 

K8C8IOTCH, B OCHOBHOM, HHTeHCliBHOCTH crreKTPOB, B TO BP8MH K8K 

ciopMa crreKTpa ~?!Pp( 2
) ·IIP8KTHqec~ IIOJIHOCTbIO COOTB8TCTBYeT 

ciopMe crreKTPa !Pp 2 > • TaKRM o6pa30M, .uame B He6JI8I'OIIPRHTHOM. 

CJiyqae, KOr,lla HeKoppeJIHpOB8HHOCTb crreKTPOB Jililllb B ,llOCT8TOtIH0:0: 

cTerreHH ·BepoHTHa , rrocTpoeHmie 6asncmie crreKTp1i xopouro rrepe.ua

IOT cix:>PMY HCKOMlilX CII8KTPQB._ !IOCKOJibKY qame Beere npR· 8H8JIH3e 

CII8KTP8 KOJie6aHHit HHTepecyIOTCH ero cIDPM0:0:, TO STOT pe3yJibT8T 

T8Kme MOmHO Ctrn:T8Tb CO,llepmaIIU™ IIOJI83HYIO HHciopMaUIDO~ KpoMe TO-. 

ro, B peaJibHOM KOJie6aTeJibHOM crreKTPe trn:CJIO Jllimtlt. cymecTB8HHO 

npeBhtlllae T 20, a RX aMIIJIHTY ,lliil He HBJIHIOTCH O,llliH8KOBlilMH, l!TO 

BJieqeT 38 .co6o:0: YM8HbmeHHe BepoHTHOCTH CJIYqa:0:Horo KOppeJIHpo

B8HliH crreKTPOB, 
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PesyJibTaT@ B@'tlliCJIRT8JibHOro s~crrepIDdeHTa 

,llRcrrepcnH a
0

, cepHH I a
0

, cep~ 2 
.. 

'. 

5 0.095 -0.08 

10 0.121 -,-0.170 

15 0,149 -0.273 

20 0.160 -0.355 

25 0.157 -0.414 

30 0.151 -0.453 

40 0.146 -0.464 

50 0.15 -0.413 
-: 75 - -0.253 

: 100 - -0.115 

5. MaTeM8TJ.iqecKK0:·o6pa3 KOJie6aT8JibHOrocneKTpa 

MaTeMaTnqecKRMo6pa30M CII8KTP8 KOJie6aHHit CHCT8Mlil HBJI~eT

CH IIJIOTHOCTl:, KOJie6aTeJibHlilXCOCTOHHHit g(w): · 

l 3N 
g(w)= 3N k~ (w-wk),· (I4) 

r.ue k HYMepyeT KOJie6aT8Jibmie MO,lliil B cncTeMe, COCTOHme:0: H3 N 

8TOMOB. 3KcrrepRMeHT8JibHlil:0: o6pa3 ST0:0: IDYHKUHH cymecTB8HHO 38-

BHCHT OT MeTO,lla H3MepeHmt (MK, KP, HPH n T.,ll.), HO .B K8m,llOM 

CJiy~ae OH MomeT. cIDPM8JibHO pacCM8TPRB8TbCH K8K peayJibT8T 
. . . 
CB8PTKn Ha6opa ~-IDYHKUH:0: •.B (I4) c· rayccOIIO,ll06H0:0: 8IIII8P8TH0:0: 

IDYHKUHe:0:. C ST0:0: TO'!Kn apeHHSI sKcrrepRMeHTaJibHlil:0: o6paa g(w) 

CT8HOBHTCH 8H8JIOrntIHlilM·Mo,lleJibHOMY CII8KTPYi·paccMOTP8HHOMY Blil

me n IIOSTOMY K H8MY MomeT 6IiITb·np:HMeHeH KPRTepmt HKK.-
B CJIYtiae HPH-naMepe:a:mtnerrotIKa IIOCJI8,llOBaTeJibHli!X npeo6pa-

30B8HHit, CBH3lilB8IOmliX xapaKTepHCTHKR KOJie6aTeJibHOro CII8KTP8 C 

nsMepHeMHM, BarJIH,llliT cJie.llYIO!UHM o6paaoM: 
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wk, A~ -· --> er (w,T) ----> N (T,t). (I5) 

Snecb wk HA~ Olrn:ChlBaIDT co6CTBeHHYID SHeprHID (qacTOTY) H co6~ 
CTBeHiiotlt BeKTOP k-TOfi KOJie6aTeJibHOfi MO~, HHAeKC n HYMepyeT 
H~a aTOMOB H COPT x~ecKoro SJieMeHTa. IlorrepeqHoe ceqeHFie 
pacceHHHH HeitTPOHOB er B o6meM CJiyqae Oirn:ChlBaeTCH CYMMOH 

er (w,T) = er(l)(w,T) + er(mph)(w,T) + er(mpl) (w,T), (I6) 

rne ~eKChl (1), (mph) H (mpl) COOTBeTCTBYIDT rrpoueccaM 0~0-
(p'.)HOHHOro , MHOrO(p'.)HOHHOro H MHOroKpaTHOro pacce.HHFIH, COOT
BeTCTBeHHO [8]. N(T, t) rrpencTaBJIHeT co6ofi SKcrrepHMeHTaJibHO 
HSMepHe~ crreKTP pacceHHl'IH HeitTPOHOB ITPH TeMITepaType TB sa
BHCllMOCTH OT SKCrrepHMeHTaJibHOro rrapaMeTpa t (HarrpHMep, BpeMe
Hl'I rrpoJieTa HeHTPOHOB). 

JlBYKPaTHO BSBemeHHaH Ha KBa~aTaX aMITJIHTYA pacceHHl'IH H 
CMemeHHfi aTOMOB ITJIOTHOCTb KOJie6aT8JlbHhlX COCTOHHIDI, HJIH Hl'IJK8 . . 
a!ttn.JL'UJflY01i0-636ew.e1-i'Hll$(, n.JL01n1iOCmb cocmOStliUil (ABITC) 

'·' . i ;,; . • 

IJ 

G(w~ = l Gn(w) 
n 

v Jbnl 2 3N n 2 
= ~ · ~ ~ I~ 1. 8 (w - ~), (I7) 

rne bn H Mn Oirn:ChlBaIDT aMIT~TY~ pacceHHFIH HefiTPOHa Ha H~e' n 

. H Macey sToro H~a, a v orrpeneJIHeT. qHcJio aTOMOB pasJIHqHoro 
copTa, rrpencTaBJIH8T _KOJie6aTeJib~ CIT8KTP B ceqeHHH pacceHHFIH 
H HBJIHeTCH 8KCIT8PllMeHTaJibHhlM o6pasoM ITJIOTHOCTH KOJie6aT8JlbHhlX 
COCTO~, HSMepHeMOfi MeTOAOM HPH. CeqeHl'Ie O~O(p'.)HOHHOro pac
ceHHFIH er(l) CBHSaHO C STOfi BeJIHqHHOH -JIHH8HHO, B TO BpeMH KaK 

B ~yrne q~eHhl PHna (I6) BeJIH~a Gn~w) BXO~T qepes MHoropa~ 
SOBYID caMOCB8PTKY (CM. HarrpHMep [91). O~aKO H STa (l)YHKUHH, 

. . ' ' - ~ _,. ' ~ 

name:ITPH YCJIOBHH, qTQ CIT8KTP pacceHHFIH o6yCJIOBJieH O~O(p'.)HOH
HhlMH rrpoueccaMH, MOJKeT 6hlTb ITOJiyqeHa HS SKcrrepllM8HTaJibHOro 
crreKTpa JlHlllb _B pesyJibTaTe pemeHl'IH o6paTHofi sanaqH, KaK HS
B8CTHO, sana~ Ha o6paTHYID CBepTKY B o6meM CJiyqae He rro~aIDT
CH pemeHHID, ITOSTOMY B rrpaKTHKe SKCITepHM8HTa no HeyrrpyroMy 
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pacceHHHID aHaJioroM TOqHOfi WYHKUHH G(w) HBJIHeTCH HSCKOJibKO.sa-
. ' 

rpy6JieHHaH (l)YHKUHH G(w), orrpeneJIHeMaH KaK 

GT(w) 

snecn 

NT(T,t(w)) 

c,6(t(w), E(w)) * K(w,T) 

c,6(t(w),E(w)) - rrpeo6pasoBaHHaH 
crreKTPOMeTpa, a WYHKUHH K(w,T) HMeeT Bli,ll; 

(IS) 

arrrrapaTHaH IDYHKUHH 

,2 exp (-2W .) 
K(w,T) = ~ tlRL .i: (I9) 

k 0 2w 1 - exp(-hw/kT) 
H _JierKO Bhl~CJIHercH, ·ecJIH HSB8CTHa yrJIOBaH KOH!lm'YPaUHH SKC

'rrepHMeHTa. 
· ·. O'i'JIHqHe rroJiyqeHHoit <PYHKUHH GT(w) OT RCTHHHOfi WYHKUHH 

G(w) MHHHMaJinHO rrpn Hl'ISKHX TeMITepaTypax, Korna,pacceHHHe He1t
TPOHOB o6ycJIOBJI8HO,rJiaBHhlM o6pasoM,O~O(p'.)HOHHhlMH rrpoueccaMH. 

Il~R ITOCTpoemrn: 6aSHCHhlX CIT8KTPOB ABITC_ GT(w) COCTaBHOfi 
CHCTeMhl HCXO~ HS OCHOBHoro rrpe~OJIOJK8Hl'IH O TOM, qTo HCKOMhle 
CITeKTPhl COOTBeTCTBYIDT CIT8KTpaM COCTaBJIHIDmHX STY CHCTeMy KOM~, 
ITOHeHT H H8KOppeJIHPOBaHhl Me~ C060fi. 3TO rrpe~ITOJI0~8HH8 
orrpaBAaHO, eCJIH rrpocTpaHCTB8HHO-HAePHOMY rpyITITHPOBaHl'IID CHCT8- · 

'Mhl : Ha KOMITOHeHThl OTBe'la,eT neJieIDie ITOJIHOfi · CRCTeMhl · HOpMaJibmIX · 
KOOp~aT Ha HeSaBHCHMhle ITOACHCTeMhl, orrpeneJieHHhle HCKJIID~
TeJibHO Ha'BhlA8JIHeMhlX HA8PHhlX ITOACHCTeMax. CTporo TaKoe pasne
JieHHe, H8BOSMOJKHO, H_ B CHCTeMe, Oirn:ChlBaeMOfi N a:roMaMH, Ka~aH 
HS·HOpMaJibHhlX KOOp~aT-COA8PJKHT BKJia~ CMeme:mnl Bcex aTOMOB. 
o~~KO ~ nefiCTBHTeJibHOCTH B KOJie6aT8JibHOM_CIT8KTpe MHOroaTOM
HOfi CHCTeMhl•BCerna MOJKHO BhlAeJIHTb 6JIOKH KOJie6aTeJibHhlX 'laCTOT, 
CBHSaHHhlX TOJibKO C orrpeneJieHHhlMHrpyrrrra~.aTOMOB, TaK HaShlBa:
ewe xapaKTepHCTH'leCKHe qacTOThl, qTQ xopomo HSBeCTHO Ha rrpH
Mepe, MHoroaT9MHhlX MoJieKyJI (no~o6Hoe o6cy~eHl'Ie sTofi rrpo6JieMhl 

'CM. 'B [IO]). HopMaJibHhle KOOp~aThl STHX,KOJie6aHHfi, HJIH C06CT-
-BeHHhle BeKTOPbI KOJie6aTeJibHhlX MO){;. conepJKaT rrpH STOM rrpeo6Jia
~aIOIIlHit BKJian CMemeHHfi RMeHHO STHX 8TOMOB. IlJioxo 060CHOBaHHOe 
rrpHdJIIDICeime xapaKTepRCTW.Iec~ qacTOT, _ HJIH_, tJTO TO me, Hesa
BHCHMhlX cneKTpoB, TeM He MeHee,sKcrrepHMeHTaJibHO.BbIITC>JIHHeTCH B 
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orpoMHOM tmCRe c.rryqaeB H CRYllrn:T OCHOBOfi o.zmoro HS rRaBHbIX Me
TonoB CTPYKTYPHOfi XHMHH MHOroaTOMHhIX MOReKyR. 3To IIPH6JI:HmeHHe 
MliI IlOROllrn:~ B OCHOBY ITOCTpOeHHH 6asncmrx crreKTPOB KOMITOSHTHhIX 
KpeMHeseMOB [6,7]. 

6. Ilpirnep IlOCTp08HllR OasHca C rrpirneH8Hll8M KpHTepHR HKK: 
OtmCTKa CITSKTpa OT ~Olia 

B CBHSH c 60RbillOfi CTOHMOCTbID SKcrrepHMeHTa no Heyrrpyro~y 
pacceHHHro HefiTpOHOB, rrpn· Ka~OM llSMepeHHH crreKTpa o6pasua 
crreKTP (I()Ha He HSMepHeTCH, ec~ SKcrrepHMeHT BeneTCH'B CTaH
napTHOM HSMepnTeRbHOM 6ROKe. 06hllffibIM crroco6oM Otrn:CTKH SKcrre
pHMeHTaRbHOro crreKTpa OT (I()Ha HBRHeTCH BhlqHTaHHe CTa~apTHoro 
crRameHHoro crreKTpa (I()Ha (crreKTpa aRIOMHHHeBofi KacceThl H KPHO~ 
CTaTa), HOpMHpOBaHHoro Ha•. I qac HSMepelillfi, HS SKCrrepHMeHTaRb
HOro crreKTpa, TaIOKe HOPMHpOBaHHoro Ha Iqac HSMepelillfi, C Be

·COBhlM MHOllrn:TeReM, paBHhlM I. O,zmaKo y TaKott rrpoue~phl HMeeTcH· 
~a cymecTBeHHhlX HenocTaTKa. 

CTa~apTmtlt crreKTP (I()Ha (PHC.2) MOmHO pasne~Tb Ha nBe 
COCTaBRH:romHX, HMe:romnx paSHYID• rrpnpo~. IIepBaH COCTaBRHIDmaH" 
rrpencTaBRHeT co6ofi C06CTBeHHo KORe6aTeRbHhl:tl: crreKTP aRIDMmrn:H. 
Ee B~an saBHCHT OT Ko~eCTBa a~MHHHH, Ha KOTOpOM IIPOHcxo~ 
~T pacceHHHe HefiTPOHOB, H orrpeneRHeTCH HHTeHCHBHOCTbID rrana~ 
romero He:tl:TpoHHoro rrytIKa. IIpH rrpHMeHeHHH cTa~apTHoro HsMepH-: 
TeRbHoro 6ROKa (CTa~apTHaH ·KacceTa rr~c KPHOCTaT) KORe6aHHfi .• 
a6co~THoro B~a.zia crreKTpa a.JIIOMllHHH B o6mn:tt crreKTP ·orrpeneRH:..:: 
IDTCH Kci.rre6aHHHMH HHTeHCHBHOCTH rrytIKa. 3TH KORe6aHHH, nocTnra
romne HHorna IO%, MOmHO qacTH~O KOMITeHcnpoBaTb rrepeHOPMHpOB
KOfi CIT8KTpa Ha HHTerpaRbHYID HHTeHCHBHOCTb ITHKa 6hlCTphlX HefiT:_ 
POHOB, 

BTopofi COCTaBRHrome:tl: (I()Ha HBRHeTCH 6eCCTPYKTypmr:tt crreKTP 
MHOrO(IOHOHHoro pacceHIDIH B HSMepHTeRbHOM 6ROKe H MHoroKpaT
Horo pacceHID1H, B~qaH pacceHHHe Ha o6pasue. 3Ta cocTaBRHID:_ 
maH IIpOITOPUHOH8RbH8 HHTerpaRbHOfi HHTeHCHBHOCTH pacceHIDIH. B 
cRyqae, ec~ o6paseu pacceHBaeT nocTaTo~o CHRhHO, B~an MHO-
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rOKP8THOro pacceHHHH B 'HeM MomeT CT8Tb 60Rhme B~ana OT pac~ 
ceHHHH Ha HSMepHTeRhHOM 6ROKe H yKasaHHaH Bhlille rrepeHOPMHpOBKa 
HHTeHCHBHOCTH STOro B~ana He ytrn:ThlBaeT. 

3TH TPY.ImOCTH SH8trn:TeRbHO yMeHbill8IDTCH, ec~ sanaqa Bhltm
T8HHH (IOH8 HS 8KCrrepHMeHT8RbHOro crreKTpa pemaeTCH IlOCTpoeHHeM 
6asHca CHCTeMliI ypaBHelillfi (7), ITOCKORhKY IIpH STOM IIpOHSBO~TC8 
orr~HMHS8UHH rrpoue~phl Bhltrn:T8HHH nRH o6enx KOMITOHeHT o,zmoBpe
MeHHO. nRH IIpOBepKH pa60TOCITOC06HOCTH STOro crroco6a Bhl'IBT8HHH 
(IOH8 H cpaBHeHHH ero peSYRhT8TOB C pesyRbT8T8MH 06hl~ rrpo
ue~p 6hlR IlOCTaBneH crreUHanhlihl:tl: SKCrrepHMeHT. 

IlpH BOK B TeqeHHe I2,45 qacoB 6hln HSMepeH crreKTP HPH OT 
CTa~apTHOro HSMepHTenbHOro 6noKa. 3TOT crreKTP MOmHO rrpencTa
BHTb COCTOHmHM HS CTa~aprHoro crreKTpa (IOH8 H crreKTpa 6enoro 
myMa co. cpe,zme:tt RHHHe:tl:, ''paBHO:tl: HY~- 060SH8trn:M COOTBeTCTBYID
mn:tt eMy.crieKTP ABITC 1p< 2 >. PasnomeHHe ero.Ha yKasaHHhle KOMITO
HeHThl 6hlnO IIpOBeneHO TPeMH CilOC06aMH: 

I) Bhltrn:TaHHeM CTa~apTHoro crreKTP8. (IOH8 1p< 1 > = Spl C 
BeCOBhlM MHOmHTeneM, paBHhlM I; 

2) Bhltrn:TaHHeM CTa~apTHOro (IOH8 C BeCOBhlM MHOmHTeneM, 
orrpeneRHeMli!M OT~OmeHHeM HHTerpanomrx HHTeHCHBHOCTefi ITHKOB 6H
CTPhlX He:tl:TpOHOB B HSMepeHHOM crreKTpe H B CTa~apTHOM crreKTpe: 
B n~HHOM SKCrrepHMeHTe STOT MHOllrn:Tenb OKasancH paBHhlM 0.947; 

3) Bhltrn:TaHHeM (IOH8 MeTonoM IlOCTpOeHHH 6asHca CHCTeMbI 
ypaBHemnl (7) C HCITOnhSOBaHHeM KPHTepHH HKK; COCTaBnHIDmHe 6a
SHC Cil8KTPhl Spl H Sp2 rrpencTaBnHIDT crreKTP CTa~apTHOro (IOH8 H 
crreKTP 6enoro myMa. 

Ha PHC.3 TIOKa3aHhl nonyqeHHhle TPH crreKTpa Sp2, IIpOHYMepo-. 
BaHHhle B COOTBeTCTBHH C IlOPHnKOBhlM HOMepoM OITHC8HHhlX Bhlille 
rrpoue~p. 113 PHCyHKa BH,zmO, qTo TOnhKO crreKTP 3 MomeT Ctm
T8ThCH cneKTPOM 6eRoro myMa. BeCOBO:tl: MHOmHTeRb, C KOTOPhlM 6Hn 
BhlqTeH crreKTP CTa~apTHOro (IOH8 H3 crreKTpa 1p< 2 >, paBeH 
0.878. OT~e era OT I o6ycnoBneHO SMITHPnqecKHM yqeTOM H3Me
HeHHH HHTeHcHBHOCTH·rranaromero HefiTpoHHoro rrytIKa; TaKHM o6pa
soM rrpoue~pa TIOCTpOeHHH 6asHca (3), HCITOnbsyromaH KPHTepn:tt 
HKK, Il03BO~Ra IlOJIYtrn:Th .rryqmn:tt pesynhT8T. 
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PHc.2. CrreKTJ) paccemmH HefiTPOHOB Ha H3M8PHT8RhHOM 6noKe,80K. 
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PHc.3 •. CrreKTJ) 6enoro myMa B crreKTJ)e (lX)Ha. 
Pesy~TaT BbI1mTaHHH CTaH,IJ;apTHoro (foHa C BSCOBii!M MHOJmTeneM: 

I) k=I ; 2} k=0,947; 3) k=0,878. 

I(, 

3aKJIIO'l8lill8 

OilllcaHHIDt Bhlllie MeTO.IJ: IlOCTpoeHHH 6aSHCHbIX crreKTPOB Kone~ 
6a:mtli: COCTaBHOfi CHCTeMhI OCHOBhlBaeTCH Ha BBe.n:eHHOM IlOCTynaTe 0 

. TOM, 1-ITO Kone6aTeRbHhle crreKTPhl CHCTeM, He HMeIOIUHX 06IUHX HOp
Ma.JII:,Hb!X Koopp;HHaT, He KoppemipoBaHHbl. CTporaH MaTeMa~eCKaH 
apryMeHTaUHH MeTo.n:a ·saTpy,n;HHTeRbHa,H IlOSTOMY ero HYJKHO pac
CM8TPHB8Th K8K IlORYSMIDIPnqec~. pasyMHOCTh rrpHMeHellliH KOTO
poro orrpe,n:enHeTcH nHIDI:i pasyMHOCThIO rrony11aeMh!X c ero rroMOIUhIO 
pesynhT8TOB. B IlPHBe,n:eHHbIX Bhlllie rrpHMepax MO.IJ:eRbHbIX crreKTPOB H 
B sa.n:a11e Bhl11HT8HHH (lX)Ha' _B KOTOPhlX HeKoppennpoBaHHOCTh 6asnc
HbIX crreKTPOB 6hlna arrpnopHOH, rronytJ:eHHhle pesynhTaThl OKasannch 
HerrpOTHBOpetJ:HBhlMH H qMSHtJ:eCKH SHatJ:HMh!MH. 

CymecTB8HHhlM Borrpo"coM IlPH rrpHMeHeHHH MeTo.n:a HBRHeTCH 
OU8HKa OlliU60K. OHR CKn8,n:hlBaIOTCH HS. MHOrliX cIJaKTOPOB. TaK, rrpll
MeHHTeRbHO K Cil8KTP8M ABTIC, OmH6KH CBHSaHhl, B rrepByIO 011epe,n:1,, 
C rrpoue.n:ypon rrepBlltJ:HOfi M8T8MaTHtJ:eCKOfi o6pa60TKU SKcrrepHMeH
TanhHhlX BpeMHrrpOReTHhlX crreKTPOB HPH. OcHOBHii!M HCTOtJ:HHKOM OmH-
60K IlPH 8TOM HBRHeTCH rrpeHe6pemeHHe rrpoueccaMH MHOro(lx)HOHHoro 
H. MHoroKpaTHOro pacceHHHH,. a TaKme • HCIIORI:,SOBa.HHe .IJ:RH o6pa6'oT

KH yIT8KTpa HPH anropHTMa, OTBe11a10mero MaTeMaTH118CKOMY Bhlpame
HHIO .n:nH rrorrepetJ:Horo ce11eHHH paccemmH OT KPHCTanna. KoppeKTHO 
Y118CTh rrorpemHOCTH, BHOCHMhI8 8THMH rrpoue,uypaMH, He rrpe.n:cTaB
RH8TCH BOSMOmHhlM. BnHHHHe STHX omH60K MHHHManhHO IlPH HHSKOH 
TeMITepaType, Kor.n:a Cil8KTP pacceHHHH o6ycnOBR8H, B OCHOBHOM, 
o,n:Ho(lX)HOHHii!Mll rrpoueccaMH. 

CepbeSHYIO H8Y.IJ:OBReTBOP8HHOCTh BhlShlBaeT OTCYTCTBHe Hesa
BllCHMOro KPHT8PllH pas.n:eneHHH rromon CHCT8Mbl HOpMaRbHhlX Koop-
,n:nHaT Ha ITO.IJ:CHCT8MhI HOPM8RhHhlX KOOp,n:nHaT, OTBetJ:aIOIUHX OT.IJ:8Rh
Hli!M KOMilOHeHTaM CROJKHOH CHCT8MhI. TeM H8 M8H88,H8CMOTPH Ha 8TO, 
He 6y,n:eT rrpeyB8nH118HHeM CKasaTb, 1-ITO HaKonneHHe OIIhlTa no rrpn
M8H8HHIO M8TO.IJ:8, H8COMH8HHO, IlOSBORHT c(lopMynnpoBaTh SMIDIPnqe
CKU8 KPHT8PHH ero IlPHM8HHMOCTll, KaK STO HM88T M8CTO ce:ttqac 
.IJ:RH llillPOKO ·ncrron1,syeMoro MeTo.n:a xapaKT8PHCTnqecKHX tJ:aCTOT B 
Kone6aT8RhHOH CIT8KTPOCKOITHH MHoroaTOMHhlX MOneKyn. 
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