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B pa6oTe /1/ npH HCCJie,ztoBaHHH IlOJIYHHKJI103HBHLIX pe

aKUHH pp -s_3aHMO.l{eiicTBHJI 6LIJIO noKa3aHo, qTo O.l{Hoqac

THqHhle cneKTphl nonepeqHhlX 'H npo.l{OJlbHLIX HMilYJibCOB 

B c:u,M. f(p l , p II ) o6Hapy,KHBa.IOT cne.l{yro1IU1e MacwTa6HLie 
CBOHCTBa: 

1 ia 
a dpl.dpll 

1 

<p .1.><p 11> 

Pl P II 
f(---)' 

<pl ><pll> 
/1/ 

r,l{e f - tl>YHKUHJI, He 3aBHCJ1utaJ1 OT HaqaJibHOH :meprHH H 

MHO)KeCTBeHHOCTH BTOpHqHhlX 3apJ1)Kel{HhlX qacTHU, liLIJIO 

noKa3aHO, qTo HOPMHpOBaHHhl8, pacnpe.l{eJieHHJI f(p l 'p 11> A~JI 

pa3JIHqHhlX IlOJIYHHKJll03HBHhlX KaHaJIO:fl pp -s:JaHMO.l{eiicTBHJI 

H pa3JIHqHhlX HaqaJibHLIX 3Hepruii coxpaHJIIOT 0.l{HH H TOT 

. pl p II 
)Ke BHA npH BL16ope nepeMeHHLIX . ---- H ---'-'- , T.e. 

" <p1> <p11 > 
BCJI AHHaMHKa pp -B3aHMOAeiicTBHH MO)KeT 6h1Tb 3aKJIIOqeHa 

B cpeAHHX 3HaqenHJIX <p 1> H <p II>. HacToJ1utaJ1 pa6oTa no

CBJluteHa nposepKe 3Toro cKeHJIHHra AJIJI 11-p -s3aHMo,neiicT

BHii. ,ll;JIJI aHaJIH3a .HCil0Jib30BaJIOCb 6275 co6hlTHH ,;- p -
B3aHMOAeiiCTBJdi npH'4O I'3B/c, 3aperHCTpHpOBaHHhlX C po

MOutblO 2-MeTposoi nponaHOBOH ny3hlPLKOBOiiKaMephlOHJIH 

H OT06paHHLIX corJiaCHO KpHTepHJIM, npHBe,l{eHHhlM B pa6o-
Te /Z/ • . 

HccJie.l{OBaJIHCb O.l{HoqacTHqHLle cneKTphl BT0pHqHhlX qac -

THU B nepeMeHHLIX 

uoro nponecca 

pl 

<pl> 
H ~- .l{JIJI IlOJIYHHKJI103HB-

<p11> 

11 + p .:. 11 ± + ( n - 1) 3apJDK. H HeiiTp. qacTHU /2/ 

3 



IIpoTOHLI- 6LIJIH 11,1J;eHTH1iiJmHPOBaHLI no HOHH3aUHH Ami 11aeTHU 

e p .na6. < 0,8 I'3B/c. Bee oeTaJILHLie :meprH'IHLie IlOJIO)ICH

TeJILHLie 11aeTJmLI e'IHTaJIHeL IlHOHaMH. Bee OTPHUaTeJILHLie 

11aeTJmLI C'IHTaJIHCL TalOlce IlHOHaMH. IIpH TaKoii: npoueAype 

npHMeCL K- H i- eoeTaBmma "'4'1<> OT 'IHeJia OTPHUaTeJILHLIX 
+ ~+ 11acTim, npHMeeL cpeAH IlOJIO)KHTeJILHLIX 11aeTim K H ..:. 

eoeTaBmma "'5<7'0, a HeHAeHTHliiimHpoBaHHLIX 6LICTPLIX nporo

HOB "'16'1<>/3/ • 

CpeAHHe 311a11eiiHJ1 nori:epe'IHLIX H IlPOAOJILHLIX HMilYJILeOB 

B e.u.M. AJlJI KWK.zt.OH MHO:>KeeTBeHHOeTH BTOPH'IHLIX 3apJ1:>Ke11-

HLIX 11aeTim 77-P'~B3aHMOAeiieTBHJI, npHBeAeHHLie B 111a6Jz. 1, 
6LIJIH nony11eHLI B pe3yJILTaTe ycpeAHeHiI.11 • nonepe11-

HLIX H npOAOJILHLIX HMilY~LeOB B KHHeMaTH'leeKHX 

npeAeJiax H3MeHeHHJI 3THX BeJIH'IHH, onpeAeJIJleMLIX AJIJI 

Ka:>KAOH MHO:>KeeTBeHHOeTH, e y11eTOM OWH60K H3MepeHHJI. 

- <pl> da 
Ha puc. 1 npeAeTaBJieHa 3aBHeHMOeTL --- -d-- OT 

Pl ain P 1 
BeJIH'IHHLI 

<p 1 > 
AA.II pa3JIH11HLIX KaHaJIOB peaKUHH /2/ AJIJI 

11- H 11+ -~e!3oHoa, eooTBeTeTBeHHo. BHAHO, 11To He3aBHeH

Mo OT "ch Ha6moAaeTeJI Il0A06Hoe IlOBeAeirne paenpeAeJieHHH. 

,D;aHHLie 4JHTHJ)OB8.JIHCL C IIOMOIULIO 4JyHKUHH 

¢1 
pl C pl 

a(--) exp [-b(--)] 
<pl> <p 1.? /3/ 

AJI.11 nony11eHHJI YHHBepeaJILHLIX napaMeTpOB a , b H C 

/eM. 111a611. 2/. 3AeCL :>Ke AJIJI epaBHeHHJI npHBeAeHLI YHHBep

eaJILHLie napaM~TpLI liiYH~Hii AJIJI · pp. :- B3aHMOAeiieTBHii/1( 

Ha pueyuKe nyHKTHPOM H3o6p~eHa KPHBa.11, eOOTBeTeTByro

iua.11 AaHHLIM pa60TLI /1/. Cnnowua.11 KPHBa.11 IIOJiy11eHa npu 

liiHTHPOBaHHH AaHHLIX 11-: PJB_3aHMOAeiicTBHH rrpu 40 I'3B. 
KaK Bll,IJ;Ho H3 pacyHKa, o6e KPHBLie B npeAenax owu6oK 

xopowo OIIHeLIBaIOT 3KenepHMeHTaJILHLie AaHHLie. )];JI.II AOKa-

3a TeJILCTBa 3TOro MLI ,3a4JHKeHpoBaJlH napaMeTpLI nony11eH-
•1, 

HOH HaMH YHHBepeaJILHOH liiYHKUHH Bll,IJ;a /3/ H npo4JHTHPOBaJIH 

3KenepHMeHTaJILHLie AaHHLie AJIJI pa3JIH11HLIX "ch • Pe3yJILTa-
TLI eBeAeHLI B 111a611. 3. :;; 
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t5 JJ) P. a.5 - -~. :.r,+ 
<P.L> / 

Puc. 1. CneKlflpbl nonepe11HblX UMny.111,coe OAR 11 - /a/ u 

Pl 
1T + /6/ Me30H06 6 nepeM eHHblX --- ()A.JI pa3HblX 11ono.11ozui1 

. <p.L >_ 

77 -p- 63QUMoc>eiiclfl6UU npu 40 I'3B. Cn.llOIUHQJI KPU6QJI - ¢u111u
poeaHue ·c>aHHblX 11-p npu 40 I'3B. IlyHKlflUpHaJI - pe3y.11i,11a• 
¢u•a 3KCnepuMeHlflQ/lbHb1X c)aHHblX pp - 63QUMoc)eiJc111eui1 /l/ . 
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\ 

:, 
,) 

\),' 
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If 
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Ta611u11a 2 
3Ha11eHWI napaMelflp06 yHueepCQ/lbHb1X ¢YHKIIUU, onUCbl6Q10-

P..1.. p II 
111ux cneKlflPbl 71± - Me30H06 6 nepeMeHHblX --- U --- • 

<p1> <p11> 

p~ }{, p q,, J"jN-M 
<Pt> 
$a 1. 1'1± ao3 1.27±ll04 -0.05±0.01 1.14 

51 1.18±0.01.f 1.34±Q05 -D.07± 0.01 1.31 

!ffes· f.fJJJ ± aol/ 1.36± 0.04 -0.07± ao1 1.37 

$; 1.11 z ao4 1..31± aoi/ -0.06 ± 0.01 f.89 

US.fl. a91 ±O.t5 0.83±0.04 ao3 :1:0.01 0.96 

4 

_RL a, C ·[J ..x_a 
<Pi.> 

~+ 5.41 :rQfl9 1.14 :!:ao4 2.28:tao!/ f.06 

5,- _5.fU±0.27 1.11/±aOl/ EJ,5 ± 0.0'-I 1.£5 

US.A, 6.Jl3 ±o.52 1.37 :t 0.03 R,.37 :t: 0.01./ f.34 
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,l(m1 aHaJ1H3a MacwTa6HOCTH a pacnpe,neneHH.HX no npo

<pl I> da 
,nonLHOMY .H~mynLcy MLI no_cTpoHnH cneKTphl --- -- OT-

ain dpll 

,nenLHO ,nn.11 o6nacTeii p Ir> 0 H p 11 < 0 . 3TH cneKTpi.I npHBe -
,neHhl Ha puc. 2/a, 6/ H 3/a, 6/ ,nn.11 17+ H 17 - -Me30HOB 
COOTBeTCTBeHHO. 3,neCL :>Ke npHBe,neHLI YHHBepcanLHhle cl>YHK
UHH, nony11eHHL1e npH cl>HTHpoBaHHH ,naHHLIX 77-p -a3aHMO
,ne:iiCTBH:ii npH 40 I'3B/c /cnnoWHa.11 Kpnaa.11/ H yHHBepcanL
Ha.11 cl>YHKUH.11 H3 pa6oTLI /I/ /nyHKTHpHa.H KPHBa.11/. 3Kcne
PHMeHTanLHLie pacnpe,neneHH.11 npH pa3JIH':IHLIX n h <i>HTHpo-

• C 
aanHCL 3aBHCHMOCTLIO BH,na 

p II P11 2 
cJ; 1 , -, kexp [-p (--) - q (--) ] 

II <p11> <pll > 
/4/ 

BenH'IHHLI n~paMeTpoa K , p H q npHae,neHLI a ma6.11. 2. 
KaK BH,nHO H3 puc. 2,3 H ma6.A. 3, 3KcnepHMeHTanLHhle 

,naHHhle ,nn.11 77+/p11>0H P11<0/,aTaK:>Ke,nn.11 11-/P11 <0/ 
xopowo onHCLIBaIOTCH B npe,nenax OWH60K cl>YHKUHe:ii/4/. 
OT,nenLHLie BLI6pocLI TO'leK COOTBeTCTBYJOT co6LITH.HM c 
Mano:ii MHO:>KeCTBeHHOCTLIO BTOPH'IHLIX 3ap.11:>KeHHLIX 11acTHU · 
HnH C 6onLWHMH OWH6KaMH H3MepeHHH. 

HcKnro11eHHe coiTaan.1110T pacnpe,neneHH.11 ,nn.11 11 - ( Pi I> 0) 
/CM. puc. 3/, 1-ITO MO:>KHO 06'h.HCHHTL BKna,noM nH,nHPYJOI.qHX 
rr·-"4e30HOB, ,nn.11 KOTOPLIX He cne,nyeT O:>KH,l.laTL CKeiinHHroao
ro noBe,neHH.H a pacnpe,neneHHH no npo,nonLHLIM HMnynLcaM. 

B ma6.11. 4 npHae,neHLI napaMeTpLI co6cTa_eHHoro cl>HTa 
cl>YHKUHH /3/ H /4/ ,nn.11 Ka:>K,no:ii MHO:>KeCTBeHHOCTH n ch ,co
OTBeTCTBeHHO. / 

TaKHM o6pa30M, no,nao,n.11 HTOrH CKa3aHHOMY, MO:>KHO 
c,nenaTL cne,nyroi.qHe BLIBO,nLI: <}:Ill> da 

1/ 3KcnepHMeHTanLHhle 0,1.lHO'laCTH':IHhle cneKTphl -- d-
<p > · . ain PII 

H _l ___ da ,nn.11 pa3nH'IHLIX MHo:>KeCTBeHHOCTeii "ch 11-p 
ain dp l 

B3aHMO,ne:iiCTBHH o6HapymHBaIOT YHHBepcanLHLIH xapaKTep 
H onHCLIBaIOTC.11 <i>YHKUH.HMH BH,l.la /3/ H /4/; 
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