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06~eH 3aKOHOMepHOCTb~ BCeX npOI.I€CCOB ynpyroro pacceRH~R 
RBJ1R€TCR HaJ1~4~e MaKC~MYMOB BnepeA ~ Ha3aA, ROTOpble, no-s~

A~MOMy, CBR3aHbl C o6MeHHOH np~POAOH pacceRH~R B t- ~ U -KaHa
nax. B pa6oTe 111 npeAnonaraeTcR, 4TO HeKOTOpble M~H~MYMbl 
B A~$$epeHI.I~aJ1bHbiX C€4€H~RX, KOTOpble 06DRCHR~TCR A€CTpyKT~B
HOH ~HTep$epeH1.1~€H MH~MbiX 4aCT€H RA€PHbiX aMnJ1~TYAo 3anOJ1H€Hbl 
BK1laAOM peaJ1bHbiX 4aCT€H aMnJ1~TYA pacceRH~R. 

AnR nposepK~ 3T~X coo6pa~eH~H ~HTepecHo nony4~Tb 3Kcnep~
MeHTa1lbHble AaHHble 0 3aB~C~MOCT~ OTHOWeH~R peaJ1bHOH ~ MH~MOH 

4aCTeH aMnJ1~TYAb1 RA€PHOrO pacceRH~R OT nepeAaHHOrO 4€Tblpex-
MepHOrO ~Mnynbcat , T.e. p(t) = ReAN(t) / lrnAN(t). TaK~e 
3Kcnep~MeHTa1lbHble AaHHble AJlR ynpyroro PP -pacceRH~R AO Ha
CTOR~ero BpeMeH~ OTCYTCTBY~T. 

3aB~C~MOCTb p OT t Ba~Ha TaK~e AilR 06DRCH€H~R CTpyKTypbl 
A~$$epeHI.I~anbHbiX ce4eH~H ~ np~ 6onbw~x nepeAaHHbiX ~Mnynbcax. 

B HacTOR~eH pa6oTe npeAnaraeTcR napaMeTp~3ali~R A11R $YHK4~~ 
p ( t) ynpyroro p p -pacceRH~R B o6nacT~ Man~>~x nepeAaHHbiX 
~MnyJ1bCOB. 

06~enp~HRTO, 4TO B o6nacT~ BbiCOK~X 3Hepr~H ~ MaJ1biX nepeAa4 
/10-4:,: 1 t 1:;; 10-2 I /r3B/c/ 2 3Ha4eH~e ~ 3HaK sen~4~Hbl 
p (0) = Re AN(O)/ Irn A N(O) A11R 3apR~eHHbiX 4aCT~ll Ha~6onee T04HO 

~ 1: / 2 / 
MO~HO onpeAeJ1~Tb np~ nOMO~~ ~HTep$ep€HI.I~OHHO~ $0PMY1lbl ueTe . 
np~ annpoKc~Mall~~ 3Kcnep~MeHTanbHblx AaHHbiX no A~fMlepeHI.I~anb
HbiM Ce4eH~RM C nOMO~b~ $OpMyJ1bl oeTe 06b14HO npeAnOnara~TCR 

OA~HaKOBble $yHKI.I~OHaJ1bHble 3aB~C~MOCT~ OT t AilR peanbHOH ~ MH~
MOH 4acTeH RAePHOH aMnn~TYAbl * . $yHK4~R p(t) aaMeHReTcR no
CTORHHOH een~4~HOH p (O) . B pp -pacceRH~~ ReA rf..t) ~MeeT non~c 
e T04Ke t = m:i I m17 - Macca n~oHa/, a IrnAN(t) ero He ~MeeT, 
n03TOMY MO~HO O~~AaTb, 4TO ~X nOBeAeH~e B o6naCT~ MaJ1biX nepe
AaHHbi X ~Mnynbcoe c~nbHO pa3n~4aeTCR. H3 coo6pa~eH~H ycnoe~H 
yH~TapHOCT~ ~ o6~ero xapaKTepa t -3ae~c~MOCT~ A~$¢epeHll~anb
HbiX c e 4eH~ H ynpyroro pacceRH~R np~ BbiCOK~x 3Hepr~Rx /eM., 
Hanp~Mep, 1 4 / /, $YHK1.1~R p( t ) np~ 3Ha4eH~RX t ;o! O MO~eT AO-
C T~ra l b 60J1bW~ X 3Ha4eH~H ~ BOBCe He 6b1Tb nOCTORHHOH. 

Pe anbHaR 4aCTb RAePHOH aMnn~TYAbl ynpyroro PP -pac ceRH~R 

npeACl a BneHa B HaCTOR~eH pa6o Te 3aB~C~MOCTb~ 

* Co epeMe HHOe COCTOR H ~e TeopeT~4eCK~X ~ 3KCnep~MeHTaJ1bHbiX 
AaHHbi X no ynpyroMy PP -pacceRH~~ Ha~6onee nonHo np e ACTaeneHo 
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d 112 
ReAN(t) = P(t)+p (0)(~) t F (t), 

dt op /1/ 

rAe 
- 2 I t y 1017 he g 17o p p 

---- 2 
2p ys (m -t) 

c 17 

p (t) = 

nolliOCHbl~ 4JleH Re AN(t) , he = 0, 1973 f3B, Pc 1-1 s - HMnyllbC 
1-1 KBaApaT nOilHO~ 3HeprHH B C.l.I.M., g 2

0 - nHOH-HYKilOHHaR 
17 p p 

KOHCTaHTa CBR31-1, ( dd a ) t - OnTH4eCKaR T04Ka, KOTOpaR onpe-
t op 

AellReTCR npi-1 nOMOl!ll-1 OnTH4eCKO~ TeopeMbl Ha OCHOBe 3KCnepHMeH-
TallbHbiX AaHHbiX no nollHOMY ce4eHHIO atot , F(t ) - <I>YHKLIHR, 
CBR3aHHaR C OnHcaHHeM t -3aBHCHMOCTH RAePHO~ .aMnllHTYAbl pacceR
HHR. 

npi-1 npeAnOJlO>KeHHI-1, 4TO B Of"JlaCTI-1 BbiCOKHX 3HeprH.:i 1-1 MallbiX 
nepeAa4 [-t $ 0,1 /[3B/c/ 21ynpyroe pacceRHHe HMeeT AH<!>paK-
1.11-lOHHbl~ xapaKTep /eM., Hanp., / 3 / I, <I>YHKLIHR F(t) MO)I(eT ObiTb 
BblfipaHa B BHAe 3KCnOHeHTbl 

F(t) =etl2b t. 

rAe b - napaMeTP HaKilOHa AH<t>paKLIHOHHoro KOHyca. B TaKOM cny-
4ae MHHMaR 4aCTb RAePHO~ aMnllHTYAbl npeACTa8J1ReTCR B OOl!le npi-1-
HRTOM BHAe 

ImA (t) = (~)Y! 112bt 
N d opt e 

t ' 
/2/ 

oblllH npoaHallH3HposaHbl 3KcnepHMeHTallbHble AaHHble no AH<!><I>e
peHI.IHallbHbiM ce4eHHRM ynpyroro pp -pacceRHHR np~-1 -t $ 
$ 0,1 /f3B/c/

2 
1-1 8 HMnyllbCHOM HHTep8alle 1,7 f3B/c $ PJiafi ~ 

$ 27 f3B/c 15 •81 , 8 KOTOpOM peaJlbHaR 4aCTb RAePHO~ aMnllHTYAbl cpa8-
HHMa no 8ellH4HHe C MHHMO~ 4aCTbiO *. 

3Ha4eHHR f (0) , noJly4eHHble B HaCTORl!le~ pa60Te, HaXOARTCR 
8 cornacHH c pac4eTaMH, CAellaHHbiMH B pa6oTax 15

- 81 . 

Ha pHcyHKe npeACTa8JleHa <I>YHKLIHR P (t), 8bi4HCileHHaR no <)lop
MynaM I 1 I 1-1 /2/. BHAHO, 4TO 3a8HCHMOCTb p OT t HeilHHe~Ha 
B HCCileAyeMO~ OOJlaCTH HMnyilbCOB, 4TO HaXOAHTCR B COrJlaCHH 

* HanpHMep, npH p Jiafi = 10 f3B/ c p (0) =-1 I 3. C poe TOM p Jia6 se-
IlH4HHa lp(O) I yMeHbwaeTCR. npH PJiaff' 70 f3B/c p (O) = -0,09~ 
~0,03, a np~-1 PJia?= 27 f3B/c aMnilHTYAY pacceRHHR MO)I(HO npHHRTb 
KaK 4HCTO MHHMYIO 91(p(0) = -0,01+0,07,KaK H O>KHAaeTCR B paMKaX 
AH<!>paKLIHOHHO~ MOAenH/. B nocneAHee speMR,OAHaKo, Ha6I110AaeTcR 
HOBaR CHTYal.IHR, CBR3aHHaR C ObiCTpbiM pOCTOM BeJ1H4HH a~t ( pp ) 
H p(O) (pp) B HHTepBaJle 3HeprHH AO 2 T3B 131 • 
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p 
1.7 

2.8 

-D. 

18.9 0.125 
101 26.4 ltl(r,B/c)2 

<llyHKLIHR p (t) = Re AN (t) / lmAN(t) AJ1R ynpyroro 
pp-pacceRHHR. KpHBble npHBeAeHbl cooTBeTCT8eHHO npH 

p ~ : 1,7
151 

'2,8 16 1 
'10,1

171 
' 18,9

18 1 '26,4 11 1
. 

Ji ao 

C TeOpeTH4eCKI-1MI-1 npeAnOJlO)I(eHHRMH, CAellaHHbiMH B pa60Tax 1 4 1 . 

06bi4HO C41-1TaiOT, 4TO Belli-14HHbl p AOil>KHbl 6b1Tb Mallbl KaK npi-1 3Ha-
4eHHRX t = 0, TaK H npH t f 0 , 4TO 8 HaCTORl!le~ paOOTe He noA-
T8ep)I(AaeTCR. 

I 4 1 1 0 B pa6oTe r. r. ApywaHOBa noKa3aHO' 4TO 8eJ1H4HHbl p npH tF 
MoryT 6b1Tb 6onbWHMH Aa>Ke 8 o6nacTH AH<!>paKLIHOHHoro KOHyca. 

· C pocTOM P Jiail /Ha4HHaR c 1tl f3B/c/ sei1H4HHa lp(t) I Ha4HHaeT 
yObiBaTb 1-1 npHOJlH)I(aTbCR K KOHCTaHTe. 

ABTOp Bblpa>KaeT 6naro AaPHOCTb B.A.HHKHTHHY, n.K.MapKoBy, 
n.A.Ae8eHCKOMy, X.M.KaHa3HPCKOMy H O.B.AyM6pa~cy 3a none3Hble 
AHCKYCCHH H KpHTH4eCKHe 3aMe4aHHR. 
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