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3KcnepaMeHTanLHble ,~~;aHHble no ynpyroMy pacceJIHBIO a

qacTB~ c :mepraei 20-30 M3B, nonyqeHHble a p•,~~;e pa-
6oT I CM. /1/ I, noKa3biBaiOT, 'ITO ce'leHBe ynpyroro pacceJIHBJI 
Ha HeKOTOpbiX Jl,IJ;pax 3Ha'IBTenbHO B03pacTaeT B o6naCTB 
yrnoa, 6nBJKBX K 11 , npB'IeM yrnoaoe pacnpe,~~;eneHBe BMeeT 
,IJ;B~paK~BOHHbli xapaKTep. TaKBe yrnoable pacnpe,~~;eneHBJI 
Ha3biBaiOT "aHoManLHbiMB". CymecTayeT ~enblit pJI,IJ; cno
co6oa onacaHBJI aHoManLHbiX yrnoawx pacnpe,~~;eneHai: 36ep
xap,~~;oM /2/ BCnOnb30BanOCb f - 3aBBCJIIUee nornomeHBe W (f) B 
paMKaX onTB'IeCKOi MO,IJ;enB; yqeT O,IJ;HOrO B ,IJ;ByX nOlliOCOB 
Pe,~~;>Ke a MaTpB~e pacceJIHBJI S ,IJ;B~pa~BOHHoi MO,IJ;enB 6bln 
npose,IJ;eH MaK- BoeM 131 .. KaK MBKpocKonaqecKYIO BHTep
npeTa~BIO non10coa Pe,~~;>Ke MO>KHO paccMaTpaaaTb pe3yn•Ta
Tbl Aracca B Yonna /4/ no y'leTy o6MeHHoro B3aBMO,IJ;eitcTBBJI 
Me>K,IJ;Y a -qacTB~ei B a -KnacTepoM, KOTOpblit, KaK npe,~~;no
naraeTcJI, cymecTByeT Ha noaepxHoCTB Jl,IJ;pa- MBWeHB. Bee 
JTB cnoco6bl o6'bJICHeHBJI aHoManLHoro pacceJIHBJI a-qacT~ 
HaJa,IJ; ~OpMallbHO CBO,IJ;JITCJI K yBellB'IeHBIO BKna,IJ;a nap~Ballb-

HbiX BOllH C f- kcfo, r,IJ;e 
1 --

k = hy 2pE, , r 
0

- pa,IJ;BYC upa. 

ABTOpaM pa60Tbl /S/ y,~~;anocb onacaTb aHOMallbHOe pac
CeJIHBe a ·qaCT~ Ha Jl,IJ;pe 39K npB nOMOIUB 06bi'IHOI onTB
qecKoi MO,IJ;enB C noTeH~BallOM By,~~;ca-CaKCOHa C rny6BHoit 
,IJ;eitCTBBTenbHOi 'laCTB, 6nB3KOit K 'leTblpeXHYKllOHHOH 
I- 200 M3BI B o6'beMHbiM nornomeHBeM. ry6KBH B pa6o
Te /6/ noKa3an, 'ITO nOJIB~eHBe aHOMan.t.HOrO ,IJ;B~paK~BOHHOro 
pacceJIHBJI a -qacT~ MO>KeT 6b1Tb 06'bJICHeHO BBe,IJ;eHBeM 
B cTaH,~~;apTHYIO ~opMy napaMeTpB3a~BB S-MaTp~bl B ,IJ;B~
paK~BOHHOi MO,IJ;ellB qneHa, OnBCbiBaiOIUero pacceJIHBe Ha 
3a,IJ;HBe yrnw B Y'IBTbiBaiOIUero oTpa>KeHae Manblx nap~Ballb
HbiX BOllH OT rpaH~bl Jl,IJ;pa. 3~eKTbl OTpa>KeHBJI ManbiX 
nap~aanbHbiX aonH OT KpaJI JI,IJ;pa npe,~~;nonaranacb cymecT
seHHbiMB TaK>Ke <l>paHOM B BeHTepoM 17 I. 
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B ,I{auuo:H pa6oTe noKaJauo, 'ITO npoucxo:>K.D;euue 3Toro 

'lneua Hellb3.11 CB.II3aTb C K03cllcllHUHeHTOM OTpaJKeHH.II B paM

KaX CTaH,I{apTHOH OITTH'IeCKOH MO.D;enH. 

~n.ll HllniDCTpaiJ;HH OIJ;eHHM K0341cllHUHeHT OTpaJKeHH.II OT 

ITOBepXHOCTH .II.I{pa E .I{ll.ll ManhlX napn;uanbHhlX MOMeHTOB 

B cnyqae np.IIMOyronLHOH .IIMhl. KaK H3BeCTHO, ,I{ll.ll e <<kcro 
KYllOHOBCKOe B3aHMO,I{eHCTBHe OKa3hlBaeTC.II Hecy~eCTBeH

HhlM npu pacceBHHH a -qacTHU c 3Heprue:H 6onee 20 M3B 
ua B.I{pax o6ono'IKH 2s - 1d .HanuweM peweuue ypaBHeHHB 

lllpe,I{HHrepa ,I{ll.ll He3ap.ll)l(eHHbiX 'laCTHIJ; BHe .II.I{pa 

r~. - X(-)_ 8 X(+) 111 
'~-'e- e e e · 

l l 
r,I{e x(±l= k 0rh(2)<k 0rl, h(2)(k

0
r) - ccllepuqecKue 

cllYHKIJ;HH XaHKenB, s e- K0341cllHUHeHT pacce.IIHH.II. Ecnu npe,I{

nonO)I(HTL, 'ITO BHYTPH B.D;pa cy~ecTByeT nHWL npowe.I{waB 

BOnHa, TO Is el MO)I(HO paccMaTpHBaTb KaK K0341cllHUHeHT 

OTpa)l(eHH.II OT Kpa.ll .II.I{pa E • 3TO COOTBeTCTByeT ITOllHOMy 

nornmn;euuro qacTHU BHYTPH B.I{pa H npHBO.I{HT K JHa'leHHJO 

norapucllMH'Ie CKo:ii npoHJBO.D;HOH 

(£.__) IK, 
¢ r = r 0 

r,I{e K - HMnynLc qacTHULI BHYTPH B.I{pa. Tor,I{a 

se ( 

(-)' . (-) 
Xe +lKXe 

x(+)'+ iK x<+) 
e e 

r 0 

121 

131 

EcnH e << kor 0 ' TO, HCITOllb3Y.II aCHMITTOTHKY cllYHKIJ;HH Xau
KenB, MO)I(HO nony'IHTb 

K - k 0 s e = exp (-2 i ko r 0 + irr e) ' 
K + k 0 

141 

K - k 
< = Is I = --~ « 1. I 4al 

e K + k 
0 

TaKHM o6pa30M, 3a C'leT OTpa)l(eHH.II OT ITOBepXHOCTH 

JI,I{pa MaTpH'IHhle 3lleMeHTbl 8 f .I{llJI ManhlX yrnOBhlX MOMeH· 
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TOB, KOTOphle HrparoT rnaBHYJO ponb B pacCeBHHH Ha3a.I{, 

OTllH'IHhl OT Hyn.ll. II03TOMY B Ka'leCTBe npe,I{CTaBneHH.II 

Y0341cllrn;HeHTa pacce.IIHH.II B ,I{HcllpaKIJ;HOHHOH MO,I{enH ecTeCT

BeHHO Bhl6paTb/6/ 

- -
Se= Se + <exp(irrf)d1-Se>, 151 

r.I{e Sf - npe,I{CTaBneHHe 8 -MaTpHIJ;hl, HCITOnL30BaHHOe 

HuonHHhlM /B/ . BhlpaJKeuue 151 npHBO.I{HT K cne.I{yro~HM 
cllopMynaM ,I{nB .I{Hcllcllepeun;uanLHhlX ceqeuHii: 

a(e)=a
0

(0); 0<0 1 , 161 

a(e) = c 2a
0 

(rr-0); 0 > 01, 171 

r.I{e a (f!) - .I{H41cllepeun;uanLHoe ceqeuue, nonyqeuuoe Huo

nHHhlMu H KpeCHHHhlM 191 ' 01 - yron pacceBHH.II, npH KO

TOPOM ce'leHHB 161 H 17 I O.I{Horo nop.II.I{Ka. cl»opMyna 17 I 
,I{aeT .I{Hcllcllepeun;uanLHhle ce'leHHB pacceBHHB ua yrnhl, 6nuJ

KHe K rr • IlapaMeTp < BBnBeTCB no,I{rOHO'IHhlM. AuanHJ 

yrnOBOrO pacnpe.I{eneHH.II ynpyroro pacce.IIHH.II a ·'laCTHIJ; 

c 3Heprue:H 30,5 M3B ua B.I{pe no cl>opMynaM 161 H 17 I 
npHBO.I{HT K JHa'leHHIO napaMeTpa < = 0,08, 'ITO, cornacuo 

cllopMyne l4al, 3Ha'IHTenbHO MeHbWe e,I{HHHIJ;hl. 

~n.ll 6onee TO'IHhlX OIJ;eHOK BenH'IHHhl K0341cllHUHeHTOB 

OTpaJKeHH.II E He06XO.I{HMO y'leCTb pa3MhlTOCTb Kpa.ll .II.I{pa. 

PaccMoTpHM KOHKpeTHhlH npuMep - auoManLuoe pacceBHHe 

a -qacTHU c 3Heprue:H 24,2 M3B Ha 24 Mg /I6/. PaCC'IHTaeM 

yrnoBoe pacnpe.I{eneuue ynpyroro pacceBHH.II no onTH'Ie

cKoii MO,I{enu c HOTeun;uanoM By.I{ca-CaKcoua H o6'beMHhlM 

norno~euueM 

r - r 1 
V(rl=-W tiW)f(r), f(rl=l1+exp(-~)!-. 181 

o a 

3aTeM, nony'IHB napaMeTphl ITOTeHIJ;Hana 181, COOTBeTCT· 

BYIOLQHe OITTHMallbHO"My cornacHIO pacqeTOB C 3KCITepu

MeHTOM, Bhl'IHCllHM ,I{llJI ITOTeHn;Hana 181 K0341cllHUHeHThl 

oTpaJKeHHB < • BocnonLJyeMCJI .I{nJI 3Toro MeTO.I{OM BKB, 

'ITO IT03BOllHT, Ha HaW B3rllJI.I{, nony'IHTb HarnB.I{HOe pewe

HHe Ja,I{a'IH. 

HJ BhlpaJKeHHJI l4al cne.I{yeT, 'ITO BenH'IHHa ce'leHHJI 
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Ha 6om.WHe yrJILI ,IJ;OJDKHa 3aBHCeTL OT rny6HHLI llOTeH:QHa
na. ITo3TOMy B pacqeTax HcnonLJoaanHCL ,IJ;Ba aa6opa na
paMeTpoa llOTeH:QHana /8/ C rny6HHaMH ,IJ;eHCTBHTenLHOH 
qacTH 25 H 250 M3B. PeJynLTaTLI pacqeToB noi<aJaHLI 
aa puc. 1, nonyqeHHLie aa6opLI napaMeTpoa npHBe,IJ;eHLI 
B Ta6nH:o;e. 

Ta6nH:o;a 

Uo w ro/ AI73 a r I A I/3 
c 

I 25,0 8,3 1,74 0,54 1,3 

II 250,0 

1000 

'1 
i 

'i-- 100 
...... a 
( 

() 
"d 10 

~ 
~ 

1.0 

0.1 

20,5 

c 

1,40 

2ttM9 
(()(. olo) 

0,54 

90 [i 180 

1,3 

a c,. 
Puc. 1. ,l(u!P!PepeHliUaA&Hble ce"'eHUJI 1,npy~o~o pacce.RHUJI 
a- "'acmull c 3Hepzueii 24,2 M3B Ha 4Mgil 01 u pac"'em no 
onmu"'ecKoii MOOeAu c napaMempaMu I /nyHKmupHa.R AUHU.R/ 
u II /cnAOWHa.R Kpuea.R/. 
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ITpo~e,11;ypa noHci<a napaMeTpoa 6Lina cne,IJ;ym~eil: O,IJ;H
aoqaoil aapHa:QHeil napaMeTpoa r 0 , W H a ,IJ;OCTHranocL 
y,IJ;oaneTBopHTenLaoe onHcaaHe 3I<cnepHMeHTanLHLIX ,IJ;aHHLIX 
,11;0 yrnoa pacceJIHHJI -120 °, JaTeM ,IJ;nJI nonyqeaHJI onTH
ManLHoro cornacHJI BO aceM yrnoaoM ,IJ;Hana3oHe aapLHpo
aancJI napaMeTp W • B pacqeTax c aa6opoM napaMeTpoa I 
llOllLITI<H ,II;OCTHrHyTL CornaCHJI B o6naCTH 60nLWHX yrnOB 
pacceJIHHJI llpHBO,IJ;HnH I< 3HaqHTenLHLIM paCXO)I(,IJ;eHHJIM Teo
peTHqeCI<OrO H 3I<cnepHMeHTanLHoro yrnoBLIX pacnpe,D;eneaHil 
B ManLix yrnax. ITo3TOMy 3HaqeaHe W = 8,3 M3B BLI6paao 
npH no,IJ;roae yrnoaoro pacnpe,IJ;eneHHJI ,11;0 yrnoB 120°. B pac
qeTax c aa6opoM napaMeTpoa I I y,IJ;anocL nonyqHTL y,IJ;oaneT
BOPHTenLHoe onHcaaHe 3I<cnepHMeHTanLaoro yrnoaoro pac
npe,IJ;eneHHJI npH acex yrnax. pacceJIHHJI. CeqeaHe pacceJIHHJI 
aa 6onLwHe yrnLI oi<a3anocL cna6o 3aBHCJI~M OT ,IJ;HIIl!IIYJ
HocTH llOTCH:QHana H oqeHL qyBCTBHTenLHLIM I< BenHqHHe 
norno~eHHJI. 3To, aoo6~e roaopJI, CBH,IJ;eTenLcTByeT o ManoM 
BnHJIHHH OTprut<CHHJI OT llOBCpXHOCTH JI,D;pa Ha ,IJ;H~~~pai<:QHOHHOe 
pacceJIHHe aa3a,11;. 

PaccMoTpHM caaqana S -aonay H cnyqail He3apJDKeHHLIX 
qaCTH:Q. fiOTCH:QHan /8/ C napaMeTpaMH H3 Ta6nH:QLl y,IJ;OB
neTBOpJieT ycnOBHIO I<Ba3HI<naccHqHOCTH-/lO/ 

~ = 

dU 
111~1 

k 3112 
<< 1, /9/ 

r,IJ;e U(r ) - noTeH:o;Han. B ToqJ<e r = r 0 napaMeTp ~ =0,07 
H 0,08 ,IJ;nJI ua6opoa napaMeTpoa I H I I, cooTBCTCTBeHHO. 
JICHO, qTo B HHTepecymi:QeH Hac o6naCTH r npH ff, 0H yqeTe 
I<ynOHOBCI<OrO nonJI napaMeTp I<Ba3HI<naccHqHOCTH ~ YMCHL
WaCTCJI, Tal< I<ai< llpOH3BO,IJ;HaJI llOTCH:QHana Ha I<OOp,IJ;HHaTe 
na,IJ;aeT. 

llpe,IJ;nono:>KHB, qTo BHYTPH JI,D;pa cy~ecTayeT nHWL npo
we,IJ;WaJI BOnHa, MO>KHO onpe,IJ;enHTL I<034MlJH:QHCHT OTprut<CHHJI 
OT I<paJI JI,D;pa/5/ 

r 
p 

t = exp I - 21m f K <r>dr I = 

rl 
rp 

2 
expl- - f y' 211 <E + 

1i rl 

uo 
r -r 0 1 + exp((---)) 

a 

dr, 

/10/ 
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r )J,e r p - I<OMIIJiei<CHa.H TOqi<a IIOBOpOTa, r I - IlpOH3BOJlbHa.H 

Toqi<a BeiQecTBeHHO:ii OCH. llono:lKHB x = r/a , a = E/U!! 
rronyqHM 

X 

p 1 
f = expl-2ak Im J v 1 + -------dxl. 

0 xi a<l + exp(x- x
0
) 

Koop.IJ.HHaTbl x P orrpe.IJ.en.a:roTc.a: ycnoaHeM K (xp) 
I<YJJ.a 

U + E 
X = X + ln _Q__ + l 77. 

P o E 

Bb16paa 
U 0 + E 

XI= X O + ln --- , , rronyqHM 
E 

( 

7T • 
1 + e IX 

expl-2ak0 Re J v ----dx I = expl-2ak
0

rr I, 
0 f3 + eix 

0 OT-
' ' 

/11/ 

/12/ 

r.D.e f3 
E 

<l»opMyna /12/ crrpaBe.IJ.nHBa rrpH .D.OCTa-
U 0 + E 

TOqHo MaJiblX (3 , T.I<. IIOTeHI{Han /8/ HMeeT B TOqi<e 

X= Xj)+ irr OC06eHHOCTb. fl03TOMy I<03IWJHl{HeHT OTpa:lKe· 

HH.H 112/ He 3aBHCHT OT rny6HHhl rroTeHuHana. 

B cnyqae 3ap.H:lKeHHhlX qacTHU rrpH Manblx r B03HHI<aeT 

)J,eHCTBHTeJibHa.H TOqi<a IIOBOpOTa, BJIH.HHHe I<OTOpoii, O)J,Hai<O, 

MO:lKHO He paCCMaTpHBaTb, Tal< I<ai< HaC HHTepecyeT OTpa:lKe

HHe OT I<pa.a: .HJJ.pa. 3To 03HaqaeT, qTo npH r < b , r .D.e b -
TOqi<a, B I<OTOpOH noTeHl{HaJibHa.H 3HeprH.H )J,OCTHraeT MHHH· 

MyMa, Mbl 3aMeH.HeM noTeHl{Han I<OHCTaHTOH, paBHOH ero 

3HaqeHHIO B MHHHMyMe. C yqeTOM I<YJIOHOBCI<Oro non.a:, 

Uo 
K<x>= lv2r.dE+ 1+ exp(x-xo> n 

ziz2e2 

ax 

Pa3nara.a: K(x) B p.HJJ. no CTeneH.HM y/ a, , r.D.e y 
rronyqHM 

X 

/13/ 

2 ziz2 e 
::-::-----, 

aU0 

p 1 
f = exp I - 2a k 0Im J v 1 + dx + 

xI a (1 + exp ( x - x J 
/14/ 

8 

\} 
\ 

\l 

' 

X 

ay --- P 
+ -:r;-v211U

0 
Im J ____ ...:d~x: ____ _ 

X I . 
I 

xva + 
1 

1 + exp (x - x0 ) 

3a cqeT I<yJIOHOBCI<OrO non.a: I<OMnnei<CHa.H TOqi<a IIOBOpOTa 

C)J,BHraeTC.H OTHOCHTeJibHO TOqi<H /11/ Ha MHHMOH OCH Ha 

BeJIHqHHY 

y 7T 

+ ---- -------- « 1 . 
a(a + 1) (x 0- lnf3 )2+ 772 

Ha aepxHeM rrpe.IJ.ene HHTerpanhl I 14/ paBHhl HyniO, no 3-

TOMY HHTerpHpOBaHHe MO:lKHO BblnOnHHTb B TeX :lKe npe)J,enax, 

qTo H B /10/. Tor.D.a paccMOTPHM 

Im 

xo-lnf3+irr 

J dx 

xo -1nf3 
xva + 1 

1 + exp(x - x0 > /15/ 

--l- rr/ 2 v 1 + i~ tgz 
= v .3_ + __ Re J ----- dz, 

a(2a+1) 0 zp+ iz 

r.D.e z 
p 

1 
-z<xo- lnf3), ~ 

1 
---. ilOCI<OJlbi<Y Z » rr/ 2 
2a + 1 P 

TO 

rr/2J 1 + iMgz 
J ----. -dz, 

rr/2 V 1 + iMgz 
J dz. 

0 z + lZ 0 z 
p p 

OTCIO.D.a 

rr/2 V 1 + i~tgz dz 
Re J z + iz 

p 0 

7T 2zvl + ~ 
p 

/16/ 
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fio,nCTaBJUUI 1121, 1151 B 1161 B 1141, OKOHqaTenLHO nony
qHM 

rr ko E + lJ o Y 
exp l-,2ak rr + -' ·- ----- 1. 1171 o - E V 2 2E + U o zp 

~nJI npoBepKH peJynLTaToB 1121 u 117 I MO~Ho Bhlquc
nBTL MeTo.n;oM BKii nonHhlii K03cMIBUBeHT oTp~eHHJI S
BOnHhl B KOMnneKCHOH nOTeHUBane 181, npeHe6peraJI Kyno
HOBCKHMH 3cWleKTaMH. llpe.nnonaraJI, qTo B Haqane Koop.nu
HaT aMnnBTy,na na,naiOII.leH BOnHhl paBHa aMnnHTy,ne OTpa
~eHHOH, MO~eM JanHCaTL 

• 2 ""/--
1 S I "" exp I - ~ Im J y 2 Jl <E + 

0 II 0 
1 + 

U0 + iW 

r- r exp(-_Q) 
a 

drl 

= expl-~/2;{b f Ia + 
tJ 0 

1 + io d 
X' 

r,L\e 3 '1ft 

Uo 

1 + exp ( x - x 
0
> 

PaccMoTpHM 

"" ~-- 1 ~o dx = 

Im J V a + ~ exp (x - x J 0 

Im J2-- } /(2a + 
xo 

-th-
2 

dy 
1 - y > + io < 1 - y > -- • 

1- y2 

1181 

1191 

PaJnaraJI HHTerpan B 1191 no cTeneHJIM 3, nonyquM 

10 

Im t J::_ 1 + io dx 
0 1 + exp (X - X O) 

3 l dy 
"'- J 

/2 -th.2.Q. J2a + 1- y (1 + y) 
2 

1201 

1 
I 

PaJno~eHHe 1201 BhlnonHeHo c TOqHoCTLro .no qneHoB 
nopJI,n;Ka ()3 , TaK KaK qeTHhle qneHhl pJI,na Bell.leCTBeHHhl. 
OKoHqaTenLHO nonyquM 

I Sol v211 ~ v- _w __ [ro+ exp I - -li --- E + U 
0 

v2<a+ 1)+y2a + 1 
+ 2aln( ) H . 

y 2(a + 1) + ya 

1211 

CpaBHBM nonyqeHHhle peJynLTaThl co 3HaqeHBJIMB Mo,nynJI 
K03cMIBUBeHTa pacceJIHBJI ISyl, paccquTaHHhlMB no onTuqe
cKoii Mo,nenu I puc. 21. BhlqucneHHJI no <llopMyne 1121 npu-

• --!: 
~-o .. 

I 
~ 0 

-.!: 
Cl) -orn 

--~0.5 
-----

0 ~ 10 

l 

v 

' 
' ' ' ' ' ' I 

I 

a 

I~ 0 

3 

0~ 

_____ ............ ,' 
:1 10 15 

f 
Puc. 2. 3aeucuMocmb MooyA.R K03f/j¢Uf#UeHma pacce.RHU.R om 
YZAoeozo MOMeHma OAR nomeHf#UaAoe c napaMempaMu I 
/nyHKmupHa.R Kpuea.R/ u I I /cnAOWHa.R Kpuea.R/; a - pac'lem 
6e3 KYAOH06CK020 n0111€Hf#UaAa, 6 - C KYAOH06CKUM nomeH
l#UOAOM. 
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BO~BT K 3HaqeH~ K03~HQHeHTa OTp~eHHB S ·BOITHhl_OT 

KpaB < = exp l-6,801 0,0012. KyJIOHOBCKaB nonpaBKa K 

noKa3aTemo 3KCnOHeHThl COCTaBJIBeT 0;010 H 0,025 ~JIB 
noTeHuHaJIOB c BM6opoM napaMeTpoB I H I I, cooTBeTCTBeH

HO. TaK KaK ueHTpo6e)KHhlH noTeHUHaJI y6MBaeT no pa~HYCY 

6MCTpee, qeM KYJIOHOBCKHH, TO npH f << J<v r O K03cWiHUHeH

Thl oTpa)KeHHB < 6y~yT Toro )Ke nopB~Ka, qyo H B cJiyqae 

S-BOJIHhl. 

PaccqHTaHHMe no onTHqecKoii MO~eJIH BeJIHqHHM i 80 1 ~B 
noTeHuHaJioB c Ha6opaMH napaMeTpoB I H I I paBHM 0,075 
H 0,11, COOTBeTCTBeHHO, Bblp~eHHe 1211 ~aeT 0,079 H 

0,116. Ha6mo~aeMoe corJiacHe CBH~eTeJibCTByeT o npHMe

HHMOCTH B paCCMaTpHBaeMOM CJiyqae KBa3HKJiaCcHqecKOrO 

npH6JIH)KeHHB H ~ocToBepHoCTH <l>opMyJI I 121 H I 17 I. 
3HaqHTeJibHoe pacxo)K~eHHe npH 6oJibWHX yrJiax pacceB

HHB B BeJIHqHHe TeopeTHqecKHX ~H<i><i>epeHUHaJibHbiX ceqeHHii, 

noKa3aHHbiX Ha puc. 1, CBB3aHO C B03paCTaHHeM BepOBTHOCTH 

OpOHHKHOBeHHB qaCTHU C yrJIOBhlMH MOMeHTaMH e - koro B 

06JiaCTb norJIOI.QeHHB npH yBeJiaqeHHH rJiy6HHhl noTeHUHaJia. 

Tor~a ~JIB OnHCaHHB pacceBHHB Ha MaJIMe yrJihl, KOTOpoe 

onpe~eJIBeTCB napuHaJibHbiMH MOMeHTaMH OOpB~Ka k OrO , B 

cJiyqae 6oJiee rJiy6oKoro noTeHuHaJia Tpe6yeTCB oTHOCHTenh

HO MeHbWHH napaMeTp norJIOI.QeHHJI W. 3TO OpHBO~HT K yBe

JIHqeH~ BKJia~a MaJibiX napuHaJibHbiX BOJIH B pacceBHHe. 

Pa3HHUe BO BJIHJIHHH norJIOI.QeHHB Ha napuHaJibHhle BOJIHbl 

C e << k 
0

r H e -· k 
0

r O B r Jiy60KOM H MeJIKOM noTeHUHaJiaX 

COOTBeTCTBYJOT noKa3aHHhle B BepxHeH qacTH puc. 2KpHBble. 

IIoJiyqeHHble ~JIB K03~HUHeHTa < BMp~eHHB noKa3biBa

roT, qTo ero BenHqHHa onpe~eJIBeTCJI napaMeTpoM~H<l><l>y3-
HOCTH a H npaKTHqecKH He 3aBHCHT OT OCTaJlbHbiX napaMeT

pOB noTeHUHaJia. 3HaqeHHJI oapaMeTpa ~H<i><l>Y3HOCTH a, KUK 

CBMeTeJibCTByeT aHaJIH3 WHpOKOrO Kpyra 3KCnepHMeHTam.

HbiX ~aHHhlX no ynpyroMy pacCeBH~ a -qaCTHU Ha aTOMHbiX 

B~pax, npoBe~eHHbiH BO MHOrHX pa6oTaX, 3aKmoqeHbl B Ope

~eJiaX 0,4-0,8 (/)M. Ha 3TOM ocHoBaHHH MO)KHO c~eJiaTb 

BbiBO~, qTO OTp~eHHe na,..(aiOI.Qe:ii BOJIHbl OT noBepXHOCTH 

B~pa HrpaeT npeHe6pe)KHMO MaJiyro pOJlb B pacceBHHH a -

qaCTHU H He MO)KeT 06'bBCHHTb aHOMaJibHO 60JibWHX BeJIHqHH 

ceqeHHii pacceBHHB Ha 6oJibWHe yrJlbl. 

IIapaMeTpH3aUHB S- MaTpHUbl, npe~Jio)KeHHaB B pa6o

Te/6/ , n03BOJIBeT onHCaTb pOCT ~H<i><i>epeHUHaJlbHbiX ceqeHHH 
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B 06JiaC'TH 60JibWHX yrJIOB pacceBHHB, qyo rOBOpHT 0 ee 

peaJIHCTHqHoCTH. O~HaKo 6oJibWHe BeJIHqHHblno~roHoqHoro 

napaMeTpa < , noJiyqaeMble npa cpaBHeHHH pacqeToB no 

<l>opMyJiaM 161 H 17 I c onblTHblMH ~aHHbiMH,noKa3biBaroT, 
qyo napaMeTpy < CJie~yeT npH,IJ,aBaTb CMblCJI, OTJIHqHblH OT 

K03cWiHUHeHTa OTp~eHHB na~aroi.Qe:ii BOJIHbl OT noBepXHOCTH 

B~pa. 

B 3aKmoqeHHe aBTopbl Bblp~aroT 6Jiaro~apHOCTb 
B.E.IiyHaKoBy, II.II.3apy6HHY H IO.B.KaHrponomo 3a ueH

Hbie 06Cy)K~eHHJI. 
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