


BBE,QEHHE 

no ey~eeTsy~~eMy MHeHH~, KSaHTOSa~ XpOMOAHHaMHKa /KX,Q/ np04-
HO 3aH~/la MeeTO seeo6beMn~eH TeOpHH eH/lbH~X S3aHMOAeHeTSHH 3ne
MeHTapH~X 4aeTH~. B HaeTo~~ee speM~ He ey~eeTsyeT TeopHH, eno
eo6HOH eKO/lbKO-HH6YAb eepbe3HO KOHKypHposaTb e KX,Q. 

H see *e, KaKos ee 3KenepHMeHTanbH~H eTaTye? HaeTonbKO nH 
oH npo4eH? B 4aeTHoeTH, eornaey~Te~ /lH npeAeKa3aHH~ KXA e o6wHp
H~M MaeeHsoM 3KenepHMeHTanbH~x AaHH~x no rny6oKoHeynpyroMy pae
ee~HH~, KOTOP~M M~ paenonaraeM. K HaeTO~~eMy MOMeHTy, K eo*ane
HH~, yTsepAHTe/lbHbiH OTSeT Ha noeneAHHH sonpoe OTpa*aeT eKopee 
seeo6~y~ npHSep*eHHOeTb K Ka/lH6pOS04H~M TeOpH~M, 4eM AeHeTsH
Te/lbHOe nono*eHHe se~eH. npasHnbHee 6~no 6~ eKaaaTb, 4To oKoH-
4aTenbH~H H OAH03Ha4H~H OTSeT noKa He nony4eH. Bo se~KOM eny4ae, 
npeAeToHT paapewHTb HeMano seebMa eepbe3H~x sonpoeos. HH*e M~ 

3aTpOHeM /lHWb OAHH H3 HHX, a HMeHHO: MOAe/lbHY~ 3aSHeHMOeTb pe-
3YilbTaTOS epasHeHH~ npeAeKa3aHHH KXA e 3KenepHMeHTa/lbH~MH AaHH~
MH. CpeAH OeTa/lbH~X HaH6onee H3SeeTH~ see e~e seebMa OeTpO eTo~
~He sonpoe~ 0 eTeneHH~X nonpasKaX H ena6oH eXOAHMOeTH P~AOS Teo-
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eTSH~ a 8 (Q 2 ), 
HanoMHHM oeHoSH~e npeAeKa3aHH~ KXA All~ eTpyKTYPH~x $YHK~HH 

Fk(x,Q2 ) rny6oKoHeynpyroro paeee~HH~ nenToHos /rHP/. 3To ypas
HeHH~ 3son~~HH no nepeMeHHOH Q2 /3Y/. PaeeMoTpHM All~ npoeTOT~ 
JlHWb 3SO/l~~H~ HeeHHr/leTH~X KOMnOHeHT eTpyKTypH~X $yHK~HH 
F ~s (x, Q 2) B llHAHPY~eM nop~AKe no a 
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( Q 2) : 

{ 

dt(x, s) = ( ~P(~) r(y, s) , 
ds x y y 

C(x, 0) C IC (x) , 

s "' 
2 

f3o 

/B. 1/ 

/B.2/ 

/B.3/ 

2 
Q0 - T04Ka HOPMHpOSKH 3SO/l~~HOHHOH nepeMeHHOH s, RsH~H SHA $YHK-
~HH pae~enneHH~ P(x), a TaK*e a 

8
(Q 2

) H {30 AaH s npHilO*eHHH A. 
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YpaeHeHHR 3BoniO~HH, aanHcaHHble a <f>opMe /8.1/, H3BecTHbl KaK 
ypaBHeHHR nHnaToaa-AnTapennH-napH3H 111 /nAn/. OT 3THX ypaaHe
HH~ nerKO nepeHTH K anre6paH4eCKHM ypaaHeHHRM AnR MOMeHTOB <f> 0 

cTpyKTYPHOH <f>YHK~HH f(x, s): 

<f(s)> = <f IC> • e<P>n•s 
n n 

/8.4/ 

1 

f 
n-1 <f(s)> = dx·x ·f(x,s). 

n 0 
/8.5/ 

OTMeTHM TOT ¢>aKT, 4To ypaaHeHHR /8.1/ H /8.4/ MaTeMaTH4eCKH 
3KBHBaneHTHbl. KaK BHAHO, AnR HX peweHHR Heo6XOAHMO 3HaTb Ha-

2 2 
4anbHble ycnOBHR f IO (x) , TO eCTb CTpyKTYPHYIO <f>YHK~HIO npH Q = Q O 

(S = Q), 3TH aenH4HHbl He MOryT 6b1Tb Bb14HCneHbl MeTOAaMH TeOpHH 
aoaMy~eHH~ H a paMKax KXA ocTaiOTCR noKa HeonpeAeneHHbiMH.noA-
4epKHeM, 4TO TaKara POAa HeonpeAeneHHOCTH - peaynbTaT OTCYTCT
BHR aAeKaaTHbiX MeTOAOB pa6oTbl c KXA a MacwTa6ax xapaKTepHbiX 
aAPOHHbiX paaMepoa. TaK HnH HHa4e, AnR npoeepKH npeACKaaaHHH 
KXA He06XOAHMO 3aAaTb r 10 (x) H peWHTb ypaeHeHHR /8.1/ HnH 
/8.4/. Ha AaHHOM 3Tane Heo6XOAHMO npHane4eHHe MOAeneH, onpe
AenR~Hx BHA 3TOH <f>YHK~HH ¢>eHoMeHonorH4eCKH. TaKHM o6paaoM, 
peaynbTaTbl cpaeHeHHR npeACKaaaHHH KXA c 3KcnepHMeHTanbHbiMH AaH
HbiMH OKa3b1BaiOTCR 3aBHCR~HMH OT THna HCnonbayeMOH MOAenH. BenHKa 
nH 3Ta 3aBHCHMOCTb7 EcnH Aa, TO Henb3R nH ee ycTpaHHTb HnH XOTR 
6bl ocna6HTb7 

Kaaanocb 6bl, oTeeT o4eBHAeH, He 6yAeM anennHpoeaTb HH K OA
HoA MOAenH, a npRMO nOA6epeM TaKyiO <f>YHK~HIO riO (X) .. f(x, Q5), 
4To6bl aHa npoXOAHna no 3KcnepHMeHTanbHbiM T04KaM. HHa4e roeopR, 
H3Bne4eM ee HenocpeACTBeHHO H3 3KCnepHMeHTanbHbiX AaHHbiX. 0AHa
KO TaKaR npo~eAypa HeOAH03Ha4Ha. CoaepweHHO paanH4Hble <f>YHK~HH 

MOryT OAHHaKOBO XOPOWO HATH no T04KaM, HO 3Ha4HTenbHO pa3nH-
4aTbCR B KHHeMaTH4eCKOH o6naCTH, rAe T04eK HeT. CneAOBaTenbHO, 
B 3TOM nOAXOAe BbiAenReTCR He OAHa, a ~enbiH Knacc <f>YHK~HH.8 npHH
~Hne, ero MOmHO Cy3HTb nyTeM AanbHeHWHX 3KcnepHMeHTanbHbiX H3-
MepeHHH. 0AHaKo nonHOCTbiO HcnpaeHTb npoHaeon HeeoaMomHo. Cy~ecT

BYIOT o6naCTH, KOTOpble B CHny CBOeH cne~H<f>HKH npaKTH4eCKH Bblna
AaiOT H3 3KcnepHMeHTanbHblx AaHHbiX. TaKoBbiMH RBnRIOTCR o6nacTH 
6nH3 rpaHH~ $H3H4ecKoA o6nacTH x ~ [0, 1).. BBHAY KHHeMaTH4eCKHX 
orpaHH4eHHH 3KcnepHMeHTanbHoe npoABHmeHHe e HanpaeneHHH npeAenb
HbiX T04eK X -+ 0, 1 KpaHHe 3aTPYAHeHO, He roeOpR yme 0 TOM, 4TO 
BOnpoC 06 aCHMnTOTH4eCKOM noBeAeHHH f(x, Q2 ) 3KCnepHMeHTanbHO 
HepaapewHM. HTaK, e nOA06HoM noAXOAe MOAenbHaR aaBHCHMOCTb pe
aynbTaToe cpaeHeHHR npeACKaaaHHH KXA c 3KcnepHMeHTanbHbiMH AaH
HbiMH OCTaeTCR. npeHe6pe4b 3TOH 3aBHCHMOCTbiO MOmHo TOnbKO B TOM 
cny4ae, ecnH npeACKaaaHHR He 6YAYT COAepmaTb eKnaAa o6nacTeH, 
rAe HeT AaHHbiX AnR f(x, Q 2 ). MemAY TeM e ypaaHeHHRX /8.1/H/8.4/ 

2 

TaKOH BKnaA npHCYTCTByeT. 0H OTBe4aeT o6naCTH 6onbWHX 3Ha4e
HH~ X, BKnl04aR rpaHH4Hy10 T04Ky X = l. 8bi<JCHHTb, HaCKOnbKO cy
~eCTBeHHbl yKa3aHHble o6CTORTenbCTBa, - OAHa H3 ~ene~ HaCTOR~e~ 

pa6oTbl: C T04KH apeHHR o6cymAaeMbiX aonpocoa o6nacTb 6onbwHx x 
o6naAaeT H APYrHMH HeraTHBHbiMH CBOHCTBaMH. ~MeHHO 3AeCb CTaHo
BRTCR Cy~eCTBeHHbiMH nnOXO KOHTpOnHpyeMble BbiCWHe a 

8 
(Q 2)- H 1/Q 2 -

nonpaBKH, HeorpaHH4eHHo pacTy~He c yaenH4eHHeM x. TaKHM o6pa-
30M, Ha4HHaR C HeKOTOporo 3Ha4eHHR X aCHMnTOTH4eCKH CB060AHaR 
TeopHR aoaMy~eHH~ nepecTaeT pa6oTaTb. KpoMe Taro, o6nacTb 6onb
WHX x - 3TO o6nacTb peaoHaHcoa. Y4eT HX BKnaAa a paMKax KXA 
noKa BeCbMa HeOAH03Ha4eH. no3TOMY 3KCnepHMeHTanbHO Ha6n10AaeMoe 
B AaHHOH o6naCTH noBeAeHHe CTpyKTYPHOH <f>YHK~HH ( 3 (x, Q 2 ) 4pea
Bbl4a~HO TPYAHO CBR3aTb C noBeAeHHeM <f>YHK~HH f(X, Q 2), $HrypH
PYIO~e~ a ypaaHeHHRX /8.1/, /8.4/. HanoMHHM, 4To f(x, Q2 ) ecTb 
aCHMnTOTH4eCKaR <f>OpMa CTpyKTYPHO~ <f>YHK~HH B npeAene 60nbWHX 
3Ha4eHHH Q 2, 

~TaK, 6blnO 6bl BeCbMa menaTenbHO HCkni04HTb H3 paCCMOTpeHHR 
o6nacTb X -·1 HnH CAenaTb COOTHOWeHHR KXA B rHP Man04YBCTBH
TenbHbiMH K He~. no Cy~eCTBy, pe4b HAeT 0 HOBOH <f>OpMynHpOBKe 
npeACKaaaHHH KXA AnR cTpyKTYPHbiX <f>YHK~HA. 

MomHo AaTb paanH4Hble MaTeMaTH4eCKH 3KBHBaneHTHble <f>opMynH
poBKH npeACKa3aHH~ KXA, 6onee HnH MeHee YA06Hble AnR 3KcnepHMeH
TanbHO~ npoeepKH. PacnpocTpaHeHbl TOnbKO ABe H3 HHX: B BHAe 3Y 
AnR CTpyKTypHbiX <f>YHK~HH H HX MOMeHTOB. QHH HaMH yme o6cymAeHbl. 
8 161 HaMH npeAnomeHa HHaR ¢>opMynHpoaKa npeACKaaaHH~ KXA, ocHo
saHHaR Ha HCnOnb30BaHHH TaK Ha3biBaeMbiX noKanH30BaHHbiX MOMeHTOB. 

1 -
8aeAeM aem14HHY f = f dxR(x) f(x). HaaoaeM f noKanHaoaaHHbiM 

0 1 b 1 
MOMeHTOM <f>YHK~HH f(x) , ecnH ( f - f) dx • R (x) f(x) I f dx R ( x) f(x) « l. 

0 & 0 
PeanbHO HHTepaan (a, b) c ( 0, 11 AonmeH noKpbiBaTb o6nacTb, HaH6onee 
Hacbl~eHHyiO 3KcnepH]"'eHTanbHbiMH T04KaMH. 8 pa3Aene 1 nony4eHbl no
KanHaoeaHHble MOMeHTbl e paMKax KXA H onpeAeneHbl ypaaHeHHR, KOTo
pbiM OHH YAOBneTeopRIOT. 8 paaAene 2 npoaeAeH aHanHa 3KcnepHMeH
TanbHbiX AaHHbiX no rny6oKoHeynpyroMy pacceRHHIO ~-MeaoHoa Ha 
BOAOPOAe. 06cymAaeTCR 3KcnepHMeHTanbHbiA cTaTyc KXA H aenH4HHa 
<f>YHAaM~HTanbHoro napaMeTpa A. 

1 . nOKAn~30BAHHME MOMEHT~ B KX~ 

npeAnaraeTCR cneAYIO~HH nyTb peweHHR 
6yAeM HCXOAHTb H3 ypaBHeHHR nAn /8. 1/. 
4aCTRM HHTerpanbHoe npeo6paaoeaHHe: 

< f>(m) 
n 

J dx • x n-
1 

• ln m x • f(x) • 
0 

c¢>opMynHpoeaHHOH aaAa4H. 
npHMeHHM K o6eHM era 

/1.1 I 
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0TMe4aR, 4TO 

dm<f>n m 1 1 n-1 m 
__ _..;_ ,_d_ f dx·xn-l, f(x) = f dx·x ln x f(x) =<f>(m), 
~m ~m 0 0 n 

(m) m k (k) < P >n • s (m - k) 
< f(s) > n = l C < f(O)> (e ) • 

k=O n n 
/1 .2/ 

BenH4HH~ <f>(m) R8nR~TCR 8cnoMoraTenbH~MH noKanH3o8aHH~MH Mo-n 
MeHTaMH. 0CH08HOH 8KnaA 8 3Ha4eHHe <f>(~) AaeT o6naCTb HHTer-
PHP08aHHR 86nH3H T04KH x = m/(n -1 ). He>KenaTenbH~H 8KnaA oKpecT
HOCTeH rpaHH4 $H3H4eCKOH o6naCTH X= 0,1 nOAa8neH TeM CHnbHee, 
4eM 6onbwe n H m. B8eAeHHe TaKoro noAa8neHHR H R8nReTCR HaweH 
4enb~. Me>KAy TeM COOTHOWeHHe /1 .2/ COAeP>KHT nnoxo noKanH308aH-
H~e MoMeHTbl < f> ~m) c Man~MH 0::; m 5,£ If - HeKoTopaR Tpe6ye-
MaR MHHHManbHaR CTeneHb noKanH3a4HH/. HcKn~4HM HX C nOMO~b~ 
npocToH anre6paH4ecKoH npo4eAYP~. CocTa81-1M CHcTeMy H3 f ypa8-
HeHHH, Ka>KAOe H3 KOTOp~X eCTb ypa8HeHHe /1 . 2/ npH pa3HbiX 3Ha-
4eHHRX HHAeKca m = f 7 (2f -1): 

e 
}; 

k= 0 

(k) 
B~pa3HM OTC~Aa f nnoxo noKanH308aHH~X MOMeHT08 < f(O) > n C 1-!H-
,QeKCaMH k = 0 7(f -1) 4epe3 CHnbHO noKam1308aHH~e MOMeHT~ 
< f( s) > (~ ' < f{O) > (~) c HHAeKCaMH k .2: e • HaH,QeHHble 8~pa>KeHHR 
no,QcTa8HM 8 /1.2/ c m = 2f. B peaynbTaTe nony4HM ypasHeHHe 

2f -1 e 2f -1 n 
<f(s)>(2f>_ l Rf'k(s)<f(s)>(k)={<f(0)>(2 )_ }; RL'k(-s)<f(O)~k~e<P\~ 

n on n ~ n n 
k=L k=L /1.3/ 

B HeM He COAeP>KHTCR nnoxo noKanH3o8aHHbiX MOMeHT08. H8HbiH 8H,Q 
R f, k (s)- ,Qpo6Ho-pa4HOHanbHbiX <I>YHK4HH s AaH 8 npHnomeHHH 6. 

n 
CooTHoweHHe /1 .3/ y,Qo6Ho nepenHcaTb 8 8HAe 

1 f r dx ~ n (x, s) • f(x, s) 
1 f 
( dx Q n( x, s) • f(x, 0) , /1 .4/ 

0 0 

r,Qe 

f 1 2t 2 f-1 k f k f f <P> •s 
~n(x,s)=xn-[ln x- lwln x·Rn' (s)],Q (x,s)=~ (x,-s)e 8 

k = L n n 
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PHc. I . O~eHKa 3«W>eKTHBHoro HH- t.. Q 

Tepsana X no MaKCHMyMaM KpaHHHX , 

'IJieHoB: I - m = 2f , x min = e - 2&, 2,5 
II- m = f, xmax = e-a, a= f/(n-1). 

f 
PHc t2. 3asHCHMOCTH ~ n (x, s) 

H QV (x, S) OT X npH n = 8 
H r = 1/a/, f = 2/6/, t = 
= (:3/s/. C~olllHaH KpHBaH -
~~(X, 0) = Qn (X, 0), nyHKTHpHaH 

~n(X, S) H lllTPHXllYHKTHpHaH -

Q ~ (x, s) p;JIH s = 0, 4 . 

-2 

,-,, 
/ \ 

I \ 
I I 

I I 2 
I I ,' .,...-\~. 

'jl" ,.... ~ '·, 
---·- ~ ·,_ 0 

I 
I 
I 
I 
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I 
I 
I 
I 
I 
I 
I I 
I I 
I I -6 
I I 
\I 

'J 

o,2 o,4 o,G o,a r 
s 

0,2 0,4 

2,0 

I,5 

I 

0,5 

I 

' I 
I 

\ I ,_, 

o,s o,a 
• 

-r,o 

-!,5 

0,2 0,4 

,~ 

I I 
I I 

I .,...•'1'·, 
,. \ \ 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

0,6 0,8 I 

1\ 
I I 
I I 
I I 
I I 

' \ I I 

' I 

' 

:X: 

I' 

'"' 

0,2 0,4 o,s o,a r 

" 

0CH08HOH 8Kna,Q 8 ypa8HeHHe /1 .4/ ,QaeT HHTep8an HHTerpHP08a-

-2f /(n-1) -f/(n-1) HHR e ::; x::; e . CooT8eTCT8YIOIIIHM 8~6opoM t H n Mo>K-
HO 8b1AenHTb n~OH HHTepeCYIOIIIHH HaC HHTep8an 8HYTPH $H3H4eCKOH 
o6nacTH x. Ha pHc.1 npH8e,QeH rpa<!>HK, npeAcTasnRIOIIIHH anropHTM 
3TOrO 8bl6opa, a Ha PHC . 2 - '~ ~ H Q ~ AnR HeKOTOpbiX f , n H s, 
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~OpMyn~ /1 .1/, /1 .3/, /1.4/ Aa~T HeKOMOe peweHHe noeTaBneH
HO~ 3aAa4~. M~ nony4Hn~ flOKan~30BaHH~e MOMeHTbl, He 4yBeTBHTenb
H~e K noeeAeHH~ ~YHK~HH f(x, s) BHe aaAaHHoro HHTepeana no x, 
H yeTaHoe~nH ypaeHeHHR, KoTop~M oH~ YAOBneTeopR~T B KXA. 

8 aaKn~4eHHe paaAena eAenaeM eneAy~~ee aaMe4aHHe. HanomeH
Hbl~ MeTOA noAaeneHHR o6naeTH 6onbw~x x e paMKax KXA oKa3biBa
eTeR eABa nH He ~HHeTBeHHO np~eMneMbiM. TaK, HanpHMep, A06HTb
eR Toro me peaynbTaTa nyTeM KaKHx-To anre6paH4eeKHX MaHHnYnR
~H~ e ypaBHeH~RMH /8.1/ H /8.4/ HeB03MOmHO /eM. npHnomeHHe 8/. 

2. 3KCnEPHMEHTAI1bHbiE AAHHbiE H 3HA4EHHE A. 
PE3YI1bTATbl nOAXOAA 

nepe~AeM K epaBHeHH~ npeAeKa3aH~~ KXA e 3KenepHMeHTanbH~MH 
AaHH~MH. Hawa OeHOBHaR ~enb 6yAeT eoeTORTb B onpeAeneHH~ BenH-
4HHbl napaMeTpa A, xapaKTepHay~ero HHTeHeHBHoeTb KBapK-rn~oH
Horo B3aHMOAe~eTBHR Ha Man~X paeeTORHHRX. 

1. Ha4HeM e o6bi4HO~ ~pMynHpOBKH /8.4/, Henonbay~e~ MOMeH
Tbl /8.3/. HanOMHHM o6~enpHHRTY~ exeMy aHanH3a AaHHbiX. npemAe 
Beero Tpe6yeTeR yeTaHOBHTb 3KenepHMeHTaflbHble 3Ha4eHHR MOMeHTOB 
<(I >0 npH pa3nH4H~X Q ~, noeKOflbKY H3MepR~TeR He eaMH MOMeHTbl, 
a ~YHK~H~ f(X, Q 2), Henonb3yeTeR eneAy~~H~ MeTOA. 8bi6HpaeTeR He
KOTOpaR napaMeTp~3a~HR 

f(x, Q;::) ~ f(x, I a 1l /2.1 I 

e Ha6opoM eeo6oAH~X napaMeTpoe Ia!. AnR KamAo~ eosoKynHoer~ 
3KenepHMeHTaflbHbiX T04eK, nony4eHHbiX npH Q 2 ~ Q ~ , onpeAenReTeR 
eeo~ Ha6op la 1 I HeXOAR ~3 yenoBHR HaHny4wero eornaeHR napa
MeTpHaa~HH /2.1/ e 3THM~ AaHH~MH. Aanee BblnonHReTeR ~HTerpHpo
BaHHe aHan~TH4eeKHX BblpameHH~ /2.1/ no ~opMyne /8.3/ H onpe
AenRJOTeR 3KenepHMeHTaflbHble 3Ha4eHHR MOMeHTOB < f ?>n . 0WH6KH 
A<f?>n Bblpama~TeR 4epea HeonpeAeneHHoeTH e ~3MepeHHH 'YHK~HH 
f(x, Q~) noepeAeTBOM napaMeTpoe I a I . 3HaR < f ?>n , MOmHo 
npHeTynHTb K npoeepKe eooTHoweHHR /8.4/. AnR oToro eoeTaBnRer
eR ~YHK~HOHan 

I /2.2/ 
I, n 

rAe B eOOTBeTeTBHH e /8.4/ 

I 

HeHaeeeTHbiMH 3Aeeb RBnR~TeR napaMeTpbl Ha4anbHbiX yenoeH~ la 0 1 
H KXA napaMeTp A. ~lx 3Ha4eHHR onpeAenR~TeR nyTeM MHHHMH3a~HH 
x2. TaKOB o6bi4H~~ noAXOA· Ero cepbe3Hb1M HeAoeTaTKOM RBnReTeR 

MOAenbHaR 3aBHeHMOeTb npo~eAYPbl HaXomAeHHR < f~ >n, TO eeTb 3aBH
eHMOeTb OT BHAa napaMeTpH3a~HH /2.1/. 803HHKaeT HeonpeAeneH
HOeTb, ey~eeTBeHHO eHHma~aR AOeTOBepHOeTb He TOnbKO H3BfleKae
MbiX 3Ha4eHH~ A, HO H BbiBOAOB, Kaea~HXeR 3KenepHMeHTanbHoro 
eTaTyea KXA s ~enoM*. 3To yme OTMe4anoeb eo BBeAeHHH. Aanee 
6yAeT nOKa3aHO, HaeKOflbKO ey~eeTBeHHa 3Ta MOAeflbHaR 3aBHeHMOeTb. 

2. Haw aHaflH3 eTpOHTeR B oeHOBHOM no onHeaHHO~ exeMe. 0TnH-
4He eoeTOHT B TOM, 4TO HeXOAH~MH RBnR~TeR He ypaBHeHHR /8.4/ 
AnR 06~4HbiX MOMeHTOB /8.3/, a nony4eHH~e HaMH ypaBHeHHR /1.3/ 
AnR flOKanH30BaHHbiX MOMeHTOB /1.1/, TO eeTb B /2.2/ npOBeAeHa 
aaMeHa 

< f> n 

3TO n03BOflReT 3Ha4HTeflbHO eHH3HTb MOAenbHYIO 3aBHeHMOeTb peaynb
TaTOB aHanHaa. HanoMH~M, 4TO B /1.3/ noAaBneH BKnaA o6naeTH 
X ~ 1 , npHBHOeR~e~ HaH60flbWYIO HeonpeAeneHHOeTb H3-3a OTeyTeTBHR 
B He~ 3KenepHMeHTaflbH~X T04eK. 

6 v 12/ 8oenonbayeMeR peaynbTaTaMH, nony4eHHbiMH Konna opa~~eH EMC , 
H3MepeHHR erpyKTypHo~ 'YHK~HH F 2 (x, Q2 )(f = F :tx) ~ r ny6oKoHe-
:~••I-'J' VI V tJO\,.\,.t;;nMYI11 1J. Mc;..,UMVD MO DV~VtJU~t; • UU I<"I..,Ut;;.n\OMnc; ,.,.VI IV~ I 

HHTenbH~x HeonpeAeneHHoeTe~ AaHHble no paeeeRHH~ Ha RAPax e A >1, 
a TaKme 3KenepHMeHTanbHble T04KH, nema~He HHme Q 2 ~ 27 r38 2 , 

paeeMaTPHBaTb He 6yAeM. 8 yKa3aHHOM 3KenepHMeHTe MaKeHManbHOe 
3Ha4eHHe nepeMeHHO~ X eoeTaBnReT X ~ 0, 65. 8blnOflHHM npoeep-

i ax 
KY eOOTHOWeHH~ /8,4/ npH n = 4-:-7 n > 4 - yenOBHe npHMeHH-
MOeTH HeeHHrneTHOrO npH6nHmeHHR/, a /1.3/- npH f = 3 H n = 6-:-9. 
TaK~e 3Ha4eHHR r H n BbiAenR~T B noeneAHeM eny4ae o6naeTb 
0,2 <X< 0,7 /eM. pHe.1/, eOAepma~y~ 3KenepHMeHTaflbH~e T04KH. 

M~MeHTbl <! 3 > ,<f 3 >(k) 6yAeM HaXOAHTb, Henonb3YR ABa THna 
t n I vn f3 

napaMeTpHaa~HH: npoeTeHwy~ A xa(l- x) H 6onee enomHy~, BbiTe-
Ka~ytO H3 MOAenH/3/, KpoMe Toro, 6yAeM 'HKeHpoeaTb napaMeTp~ 
I a I, ~enonb3YR·n004epeAHO AaHHble, nema~He s ABYX AHana30Hax: 
X= 0,05-:-0,65 H X= 0,25-:-0,65. HH TO HH APYrOe He MOmeT B~-
3BaTb 3aMeTHOrO paan~4HR MemAY KPHB~MH, MOAeflHPY~HMH 'YHK~H~ 

B o6naeTH 0,25 S X S 0,65. 3Aeeb HMeeTeR 3Ha4HTenbHOe KOflH4eeT
BO 3KenepHMeHTanbHbiX T04eK e Mafl~MH OWH6KaMH, 4TO 3aKn~4aeT Bee 
KPHBble B seebMa Y3KH~ AOnyeTHM~~ KOPHAOP. npoTHBOnonomHaR eHTya
~HR B o6naeTH 0,65< X < 1, rAe 3KenepHMeHTanbHble T04KH OTeyT-

*ToT me HeAOeTaTOK npHey~ H nOAXOAaM,rAe HeXOAHbiMH RBnR~TeR 
He COOTHOWeHHR AflR MOMeHTOB,a ypaBHeHHR JlAn AnR 'YHK~H~ f(x,Q 2), 
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PHc.3. 3aBHCHMOCTb x2/ll OT A 
/f3B/: I - rrapaMeTpHsaqHH 
Axa(1-x)f3, 2- no MOgeJIH/3/, 
CnrromHan KPHBan - gnn Haxo~e
HHH Ia .} HcrronbsyeTcn gHarrasoH 
X= 0,6570,65, ITYHKTHpHafl -
X= 0,2570,65. I, I' ,2,2' -
o6bJt{HbJH crroco6, TO ecTb f 0, 
I, I' , II, II' - f = 3 / o - rrono
~eHHH MHHHMYMOB/, 

CTBY~T. 3AeCb OTKnOHeHHR pa3nH4-
H~X MOAenHpy~~HX KPHB~X APYr OT 
APYra MoryT 6~Tb KaK yroAHO ae
nHKH. CneAoBaTenbHo, Hcnonb3oaa
HHe COOTHOWeHH~ /1 .J/, rAe 3Ta 
o6nacTb noAaaneHa, AOnmHo npHao
AHTb K YCT0~4HBOMY KOHe4HOMY pe-
3ynbTaTy, CooTHoweHHR me /B.4/ 
MoryT AaaaTb 3Ha4HTenbH~~ pa3-
6poc a aenH4HHe onpeAenReMoro 
HaMH napaMeTpa A. Bee 3TO oTpa
meHo Ha pHc.3, rAe npeAcTaaneH~ 
pe3ynbTaT~ a~nonHeHHoro HaMH aHa
nH3a. M~ npHBOAHM 3aBHCHMOCTb 
)(~(A)/ 11 ao acex nepe4HcneHH~x 
BbiWe aapHaHTax I 11 = N rel - N a - l 
4Hcno cTeneHe~ cao6oA~ npH MHHH
MH3ai.IHH )( 2 , N rel - 4Hcno HCnOnb-
3yeM~X COOTHOWeHH~ B CYMMe/2.2/, 
N a - 4Hcno napaMeTpoa lao I npH 
Q~/. 

TaKHM 06pa30M, MOmHO rOBOpHTb 0 TOM, 4TO npHMeHeHHe npeACKa-
3aHHH KX~ a ~opMe ypaaHeHH~ /1 .3/ no3aonReT oTaeTHTb Ha aonpoc, 
4To peanbHO AaeT AnR npoaepKH KX~ o6naCTb H~He AOCTHrHyT~x 3Ha-
4eHH~ x. KaK BHAHo H3 pHc.3, AOnycTHM~e 3Ha4eHHR ~YHAaMeHTanb
Horo KX~ napaMeTpa A nemaT a aecbMa WHPOKOM HHTepaane. CTonb 
Man~e OWH6KH A, nony4aeM~e npH HCnOnb30BaHHH o6~4H~X COOTHOWe
HHH /B.4/, - cneACTBHe AOnonHHTenbH~x npeAnonomeHH~ o6 acHMnTo
TH4eCKOM noaeAeHHH f(x, Q2 ) npH X -+ l. 4>aKTH4eCKH KaK 6~ A06aa
nR~TCR Hecy~eCTBY~He 3KCnepHMeHTanbH~e T04KH, OTBe4a~He AaH
HOMy KOHKpeTHOMY B~6opy aCHMnTOTHKH f(x,Q2), 

3AKI104EHHE 

~1TaK, HaMH AaHa HOBaR ~OPMYnHpoaKa npeACKa3aHHH KX~ AnR 
CTPYKTypH~X ~YHKI.IHH rny6oKOHeynpyroro pacceRHHR nenTOHOB. no-
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ny4eHH~e Ha ee ocHoae BbiBOA~ o6 3KcnepHMeHTanbHOM cTaTyce KX~ 
B rHP o6naAa~T cy~eCTBeHHO CHHmeHHOH MOAenbHO~ 3aBHCHMOCTb~ no 
cpaaHeHH~ c TPaAHI.IHOHH~MH ~opMynHpoaKaMH. 3To noATaepmAeHo ny
TeM npRMoro aHanH3a AaHH~x. HaMH ycTaHoaneH~ orpaHH4eHHR Ha ae
nH4HHY A, BbiTeKa~He H3 paccMoTpeHHbiX 3KcnepHMeHTanbH~X AaHHbiX. 
K comaneHH~, OHH oKa3anHcb aecbMa cna6~MH. npHXOAHTCR npH3HaTb, 
4TO cpaBHHTenbHO He6onbwHe owH6KH A /-20+50%/ 14 1 ,nony4aeM~e 
npH 06bi4HOM aHanH3e H WHPOKO I.IHTHpyeMble B nHTepaType, - cneA
CTBHe npeAnOnomeHHH 06 aHanHTH4eCKOM BHAe Ha4anbH~X ycnoBH~ 
3aon~I.IHOHHblx ypaaHeHH~ KX~, T04Hee, ero noBeAeHHH np~-1 x ... l. 
faKHM o6pa3oM, AnR YT04HeHHR aenH4HHbl A 1-1 3KcnepHMeHTanbHOro 
cTaTyca KX~ a 1.1enoM noTpe6y~TCR AOnonHHTenbH~e 6onee T04H~e 
H3MepeHHR CTPYKTypH~X ~YHKI.IHH B 6onee WHpOKOM KHHeMaTH4eCKOM 
AHana30He. K comaneHH~, npeAbRBHTb K 3KCnepHMeHTY 6onee KOHK
peTHble Tpe6oaaHHR, HanpHMep TaKHe, HCXOAR 1-13 KOTOpbiX MOmHO 6blnO 
6bl omHAaTb Heo6xoAHMOH T04HOCTH a onpeAeneHHH A, aecbMa cnomHo. 

3aKn~4HTenbHOe 3aMe4aHHe COCTOHT B TOM, 4TO y4eT CHHrneTHbiX 
KOMnoHeHT CTpyKTypHbiX ~YHKI.IHH, a TaKme a 

8
- 1-1 1/Q 2 -nonpaaoK 

K ~OpMynaM /B. 1/, /B.4/ He MOmeT cy~eCTBeHHO H3MeHHTb CAenaH
HbiX BbiBOAOB. 3TO o6ycnoaneHO ManOCTb~ yKa3aHHbiX nonpaBOK H AO
MHHHpy~~eH ponb~ HeCHHrneTHbiX KOMnOHeHT B pacCMOTpeHHbiX HaMH 
AHana3oHax x. BMecTe c TeM Mbl nnaHHpyeM npoaecTH npRMY~ npoaep
KY 3Toro yTaepmAeHHR. 

AaTopbl npH3HaTenbHbl C.A.6yHRToay 3a HHTepec K pa6oTe, a TaKme 
n.M.6ao6aruoev. A.B.EmoeMOBV. n.C.Hcaeev. n.H.Ka3aKOBV. A.B.Pa
A~WKHHY 1-1 H.6.CKa4Koay 3a CTHMYnHpy~He o6cymAeHHR. 

nPHJlOJI(EHHE A 

6ery~aR KOHCTaHTa KBapK-rn~OHHOrO B3aHMOAeHCTBHR pasHa 

4HCnO THnOB KBapKOB /np~ aHanH3e M~ 
P(x) a /B. 1 I HMeeT BHA 

4 1+x 2 3 P(x) = - [ + - o (1 - X)) , 
3 (1- x)+ 2 

rAe 11(1-x)+- o6o6~eHHaR ~YHKI.IHR, onpeAenReMaR cneAYlOUIHM npa
BHnoM HHTerpHpoaaHHR C perynRpHbiMH B T04KaX X= 0, l ~YHKI.IHRMH 

f(x) : 

1 f ( x) 
( dx---

0 (1- x) + 

_ f dx f(x) - f(l) 

0 1- lt 
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npoH3BOnbHO~ nHHe~HO~ KOM61-!Ha~~-~~-~ MOMeHTOB <f> = I c j<f> n j n 
0 

cooTeeTcTsyeT HHTerplo1posaHHe IB. 1 I c noni-1HoMaMI-1 Q (x) = ~ C J xl- 1
, 

n j n 

nPH4eM Q (1' = 0 I AnP. noAaeneHI-1P. o6nac Tl-1 x .. 1 I. AnP. nony4eHHP. n A A 

3BOniO~HI-1 < f> n He06XOA1o1MO pa3peWI-!Tb CI-ICTeMy ypasHeHH~ < f>=C< !>. 
0AHaKO 3Ta CHCTeMa BblpO>K,QeHa: H3 ycnOBI-IP. Qn (1) = 0 cneAyeT 

~ C~=O, To ecTb nHHe~HaP. 3aBHCHMOCTb 3neMeHTOB MaTpH~bl ne-
J 
pexoAa. TaKHM o6pa3oM, s 3TOM cny4ae He YAaeTcP. nony4HTb 3so-

niO~HIO, 8 KOTOpyiO BXOAI-1nH 6bl TOnbKO HOBble MOMeHTbl. 
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PyKOnHCb nocTynHJla B H3AaTeJ1bCKHH OTAeJl 
14 AeKa6pR 19S:3 roAa. 


