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1. Bae.aeHIIe 

B cnyqae, K o r.aa H.apa T11na C 
12 

10 M a aiHyKnoH Ha TH)I{e-

n bie H.llp8, O.llHIIM 11 3 OCHOBHb!X npo.ayKTOB pe8KUIIII: HBnSIIOTCSI a -qaCTIIUbi, KOTOpb i e MO)I{HO pa'3-

a e n11Tb H8 "npHM bi e " II: 'IICnapiiTenbHbi e ". 3TO COOTBeTCTByeT .llBYM B03M0)1{HbiM Tll:n8M pe8KUHII: 

peaKUIIHM B6nll311 noaepXHOCTii H.llp8 (cpb!B, Bbi611B8HIIe, p83Ban) II pe8KUIISIM, npOXO.llS!llliiM qepe3 

CT8::111 10 COCT8BHOrO Hapa, K OTOpOe o6pa·3yeTCSl np11 'no60BbiX" CTOnKHOBeHIISIX. 8 .ll8nbHeltllleM 

M bl 6ya e M p 8CCM8TpHB8Tb T OnbKO npS!Mbie npoueCCbi, KOTOpbie II:MeiOT cne.ayiO!llll:e xapaKTepHbie 

I ll 
oc o 6 e HHOCTII • YrnOB bi e pacnpe.aeneHIIH npHM biX a -qacTIIU IIMeiOT M8KCIIMYM B Hyne, KOTOpbilt 

C yM e Hblll e HIIeM 3 He pr1111 n8.ll 810 llliiX IIOHOB C.llBIIraeTCH B CTOpOHy 6onblllii:X yrnOB. 3HepreTH'!e-

CKOe p a crrpe .aeneHIIe IIMe eT X 8 p8KTepH bilt M8KCIIMYM B TO'!Ke fa max, npll'!eM 3 T 8 3 H e prHH npH

M e pHO p8BH 8 Cpe .aHelt 3 H e prHII a -qa CTIIU B naaaiO!lleM IIOHe 1i C pOCTOM yrna H86 n iO.aeHHH 

caBHraeTCSI B CTOpOHY yM e HbllleHHH. 

121 
Bne pB b i e T B Koro THna p e aKUIIII 6binH paccMoTpeHbi VIHonHHbiM , KOTOp b iH pacc'!HTan non-

H b l e r e oM e Tpll'!eC KIIe Ce'!eHIIH Cpb!B8 a -qa CTIIU qepHbiM H.llpOM, npH'!eM anH n 8 .ll 8 IO !llero H OH& 

a -qa cTn'!H o r o T H n a npiiHH Man a cb nnocKB H r e oMeTpH'!eCKaH M o .aenb uanpHMep, C 12
-Tpeyronb-

HHK C TO'!e'!H b!MII a -qaCTII:U 8 MH B Beplll11H8X). 3aBIICHMOCTH nonuoro C e '!eHf!H OT 3 H e prlili He 

6; .; n o nony'!eHO, T 8 K K 8 K He Y'IHTb lBBnOCb HCK8)1{eHII:e Tpa eKTOpHH ll8.ll810lllHX '!8CTIIU KynoHOBCKH lvl 

11 HaepHhlM noneM 51.llp8 MH!lleHH 1 'ITO cnpa ae.anHBO nHlllb npH O'!eHb 6onblll~X 3HeprHHX. 

B H 8 CTOHweA pa6oTe .a e naeTCSI nonbiTKa o6bHCHHTb Ha6niO.aaeM bie yrnoBbie H aHepreTH'!e

CKHe p a cnpeaeneHHH a -qaCTHU H8 OCH OBe npe.anar8eMO H HH)I{e MO.aenH. 

2. nocT8HOBK8 38.118'111: 

Ey.aeM paccMaTpHB8Tb npouecc cne.ayiOWHM o6pa3oM. nocKonbKY napaMeTp KBB311Kn8CCH'I-

HOCTH 11 = Z 1 Z 2 e 
2 I h v B H8WeM cny'!8e >> 1 , TO MO)I{HO paccM8TpHB8Tb .llBH)I{eHHe na.a8IO-

wero HOHa B none Hap8-MHWeHH no Tp8eKTOpHH. B TO'!Ke noaopoTa - TO'!Ke H81160nbwero c6nH

)I{eHHH II:OH8 C Sl.llpOM - npOIICXO.llii:T 38XB8T O.llHOlt KnH HeCKOnbKHX a -qaCTHU (.anSI npOCTOTbl 

6yaeM rOBOpHTb o 3axaaTe o.aHolt a -qacTHUbi). Tor.a8 OCTBTOK HOHa n o ny'IHT .aononHH-

TenbHbllt IIMnynbC OT.ll8'111 38 C'!eT p83pb!B8 BHyTpeHHelt CB51311 3TIIX Kn8CTepoB B n8.ll8IO!lleM 

IIOHe. 3TOT IIMITynbC OT.ll8'1H paBHOnpOTII:BOnOnO)I{eH II:MHynbc y 38XB8'!eHHOH a -qaCTHUbl 1 8 ero 

aenH'!IIHa onpe.aenS!eTCSI KnacTepHoA aonHoaoA cpyHKUHeA HOHa '11
11 oHa ( K 8 H.). TaKHM o6pa30M, 

nonHbllt IIMITynbC OCT8TK8 B TO'!Ke ITOBOpOT8 6y.aeT onpe.aenHTbCSI BeKTOpHbiM CnO)I{eHHeM HMnynb-

CB OTHOCIITenbHOrO .llBII:)I{eHII:SI H BHyTpeHHero II:MnynbC8 1 'ITO npHBe.aeT K OTKnOHeHHIO OT nepao

H8'!8nbHOlt TpaeKTOpHII aBH)I{eHIIH. H11)1{e H8MII 6y.aeT nOK838H0 1 'ITO OCHOBH bie OC06eHHOCTH yrno

BOrO H 3HepreTII'!eCKOrO pacnpeaeneHHSI HB6niO.ll8eMblX a -qacTHU CBH38Hbl IIMeHHO C 3TOlt .ao-

68BO'IHOlt OTaaqeJt 38 C'!eT II:MnynbC8 BHyTpeHHe"ro .llBH)I{eHIIH. n o cK OJ!bKY anSI HBC HeCy!lleCTBeHHbl 

.lleT8nll MeX8H11:3M8, KOTOpbilt npHBO.llll T K 38XB8TY a -qaCTIIUbl ( a6coniOTH8H B enll'! liH8 c e qe-

HilS! B bl'IHCnHeTCH) I .ll0CT8TO'IHO npe.anonO)I{IITb, 'ITO 38XB8T B03MO)I{eH B HeKOTOpolt 

o6naCTH B6nii3H ITOBepXHOCTII: H.llp8 R .:,. R + {';. R , rae !<;. R - napaMeTp Mo.aenll. 
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0TMeTHM, 'iTO B OnliCaHHOli B hiWe M O.Q e nH HCn On b30BaHO a .a Ha6aTH'ieCKOe npH6nH)!(eHHe, 

3aKmoqaiQWeeCSI B TOM, 'iTO B MOMeHT 3aXBaTa B TO'iKe nOBOpOTa p acn pe.aen e HH e no HMnynbCaM 

a -qac THU B HOHe S!BnHe T C SI cTaTH'ieCKHM, DpyrHMH cnoaaMH, 3 T .::. 03H8 'iaeT, 'iTO a p eMSI B HyTpeH

Hero .OBH)!(eHHSI a -qacniU B HOHe r BH • .aon)!(HO 6hiTb ropa3.ao 6on bwe apeMeHH nponeTa 

HOHa B03ne H.apa t DeliC TBHTe nbHO, .anSI 3HeprHH so axo.aHOM KaHane 10 M3B/HYKnOH 

T I t = . I EOTHOC'/ CB.= 2.:.. 3 
BH v a la • . 

Tenepb MO)!(HO 3anHC8Tb aepoHTHOCTb Haxo)!(.ae HHSI a -qac THUbl B Bb!XO.OHOM KaHane C liM-

x) 
nynbCOM K no.a yrnoM (} : 

a 

~ . 2 
W(O,Ka) dV = W(8,Ka)Kadf(a d0 o 

( 1 ) 

nocKOnbKY 'iHCn O HOHOB BO BXO.OHOM KaHane 3aBHCHT OT yrna ynpyrof'O pacceSIHHSI X , TO H a 

OCHOBaHHH np1!6nH)!(eHHSI a.QHa6aTH'iHOCTii MO)!(HO 38nHC8Tb W - a ()() •! ljl 1
2

, J..1HTe!'p11pyS! 
ynp. HOHB 

no npoMe)!(yTO'iHbiM H8'ianbHbiM COCTOSIHHS!M, OKOH'iaTenbHO nonyqaeM : 

IY (O,K a) 
)(1 2 

(dOxa (x;.i'V (l<. ; \ 
v ynp. HOH8 BH. 
·'-2 

(2) 

3.aecb X - yron pacceHHHSI na.aa10wero HOHa a none H.Opa -MH weHH . npe.aenbi HHTerpHpoaaHHSI 

x/R)H x
2 

( R + !'!. R) cooTBeTCTBYIOT o6nacTH a6nH3H noae pxH oC TH H.apa R -;. R + !'!. R , a KOTopol! 

npOHCXO.OI!T 3aXB8T a -qaCTHUhl, 

KnacTepHaSI aonHoaaH cPYHKUHSI BHyTpeHHero .OBH)!(eHI!SI '¥ 11 0 H a ec T b rayccoacK a SI cPY HKUI!SI 

a HMnynbCHOM npe.acTaaneHI!H. Ee MO)!(HO HaliTH, pewa11 ypaaH eH H e Wpe.OHHrepa c oc uHnn HTOp-:-

HhiM noTeHul!a.noM V =f3r 2 
, r.ae r 

ueHTpOM TSI)!(eCTH ocTaTKa. B cnyqae 

- paCCTOHHHe Me)!(.Oy 3axaaTbiB8eMOli a -qaCTI! Ueli II 
12 

C (a + Be I) OHa HM ee T BH .O: 

2 
l ljl (K ) = const • exp [-a 1( 

HOH8 BH. BH. 

r.ae 

a = ~ _ fi_ p. = 2 rna CB. ' 3 Jl.la 

~ 

J..13 38KOH8 CnO)!(eHHH HMnynbCOB B TO'iKe noaopoTa MO)!(HO B blp8311Tb K BH, 

· ;t J ~HOHa 
OTHOCHTenbHOf'O .OBH)!(eHIISI a -qaCTIIUhl BO BXO.OHOM KaHane / /{ 0 = J [{

0 
.anSI 

nynbC a -qacTHUhi a BhiXO.OHOM KaHane. Tor.aa .an11 3axaaTa a 

'- " 
2 2 2 

K BH.= 4K 0 + 4Ka 8K
0

f(a(cos(J + Xsin(J )i X Sin X 
T 

(3) 

(4) 

HMeeM 

(5) 

3.aecb Mhi npeHe6pernH cnaraeMhiMH _ ( Sin 1f. ) 2 
H3-3a ManocTH yrnoa ynpyroro pacceSIHIISI, 

2 
J..1TaK, OKOH'iaTenbHOe Bblp8)!(eHI!e .OnH ( 1) npHMeT Bli.O : 

~ 

W(~Ka)dV 

)(1 2 2 2 
( dflxa (x)exp[-4aK

0 
-4aK + 4J(i KaZ(Ox)lKa dKad0 0 ynp. a ' 

r.ae 
)(2 

X) ¢aKTH'ieCKII Ka -aonHOBOe 'iHC1IO', KOTOpoe CBH3aHO C IIMTIY1IbCOM 

4 

~ 

p 
a 

(6) 

~ 

1i Ka 

rp~ 

3.01 

H I! f. 

H hll 

06I 

)(. 

0 c 

r .ae 

'-!TC 

Bbl r. 

Ull ll 

KBK 

na. 

r.ae 

(eM 

cPYH 

cyLL 

ny'i· 

a an 



fliDKeH He, 

l HMnynbC8M 

~MSI 8HyTpeH -

nponeTa 

{ HyKnOH 

'l ane c HM-

( 1 ) 

, TO H8 

TerpHpySI 

(2) 

P 0 8 8 HHS! 

K OTOpOii 

cpyHKUHSI 

nnSITOp-:

telt "' 

(3) 

( 4) 

'HMnynbC 
-+ 
'(a -~o~M-

(5) 

fSl, 

(6) 

( 
I 

I 
z (O,x; 2 y a !( 

0 
(cos 0 + x sin 0 ) . 

3. Yrno8oe pacnpeaeneHH e 

DnSI nony'ieHJHI yrno8 oro p acn p eaeneHHSI a -qac THU 8 8biXOaHOM K8Hane HY)!{HO npoHHTe-, 

rpHp088Tb 8 blp8)!{eHHe anSI 8epOH TH OCTI1 (6) 00 3 H eprHSIM 8 8biXOaHOM K 8H8n e (HnH 00 !(a) : 

1 
4a 

yJL 
4a 

F(()) 

1 
-4aK 0 e 

(8) 

3aeCb cJ> (Z)- cpyHKUHSI 8 e pOHTHOCTH, KOTOp851 npH Z > 3 pa8Ha eaHHHue. XapaKTepHwe aHaqe-

HHSI Z 8 aaHHOlt aaaaqe HaxoaSITCSI 8 HHTep8ane 5 -10 , no3ToMy 1 npeHe6peraSI HecyweCT8eH-

H hlMH qneH 8MH 8 K88apaTHOlt CK06Ke, nonyqaeM OKOH'i8TenbHO ; 

X1 2 cO,x . 
2 z ) 

( d f1 x a (X) Z (Ox) e 
ynp. · ' 

'(g) 
F (0) const 

x2 

06p8THM 8HHM8HHe H8 TO, 'iTO n oaHHTerp8 nbH8SI cpyHKUHH O'ieHb p e3KO MeHSieTCSI C H3MeHeHHeM 

X , npH'ieM OCH08HOll: 8Knaa aaeT o6n8CTb 86nH3H 8epxHero npeaena, npHMeHSISI T Oraa Te o peMy 

2 -
2 z (~)() 

canst· a (x ) Z (Ox) e 
ynp . J, ( 10) 

rae x x 
1 

4T06bi y6eaHTbCSI 8 TOM, 'iTO T 8KOe ynpoweHHe HHTerpana ( 9) aeltCT8HTenbH O 803M0)!{H0, 6bin 

8bmonHeH pac'ieT yrno8 o r o pacnpeaeneHHSI no o6eHM cpopMynaM (9) H ( 10) anH KOHKpeTHolt p eaK-

/ U . 
UHH C + Au / EO.UM~lZJMeV • 3a HeHM9HHeM aHan H TH'ieCKoro Bbipa)!{eHHS! ynpyroro ceqeHHSI 

K 8 K cpyHKUHH yrna pacceSIHHSI X 

na. B epxHHlt npeaen HHTerpHpoaaHHSI 

R 

.J_ 

B K8'i e CTBe a (X) 6bln8 B3SIT8" peaepcpopaOBCK8Sl cpOpMy-
ynp. 

H8XOaHnCSI H3 H3BeCTHOrO 38KOH8 

+ 1 ----
s· x tn2 

) , 

rae R = RAu+ Rc / R=r 0 A 3
/ - scpcpeKTHBHhilt paaHyc c o npHKOCHOBeHH H Rae p, TaK KaK r

0
= 1,Sf 

( /1/ 131 AR 
CM, ) HeCKOnbKO 6onbwe 06bi'iHOrO 3H8'ieHHSI , npH B bi60pe L1 - 0,5 l noaHHTerpanbH8Sl 

cpyHKUHSI naaaeT H8 TpH nOpSiaKa, 009TOMY anSI 6onbWHX 3H8'ieHHlt D. R HHTerpan He 6yaeT 

cyweCTBeHHO H3MeHSITbCSl. 3TO 003BOnSieT C'iHT8Tb, 'iTO OCHOBHOlt BKnaa B HHTerpan aae T Y3KHtl 

ny'iOK Tp8eKTOpHlt B6nH3H TIOBepXHOCTH Rapa, K <JTOpOMy COOTBeTCTByeT He6onbWOlt ( = 2°) HH T e p

B8n yrnoa ynpyroro pac ceRHHS! aoane K8Koro'-To cpeaHero yrna pacceRHHSI x = x 
2 

Ha pHC, 1 BHaHO, 'iTO KpHB8Sl a , COOTBeTCTByiOW8S! TO'iHOMY HHTerpHpOB8HHIO B ( 9 ), 

5 



nO'!TH c oananaeT c KpHaoll 8 , nocTpoeHHOil no <PopMyne ( 10), T, e . npaKTH'!eCKH ace rna Mo»<

Ho nonbaosaTbCH 6onee npocTbi M Bbipa»<eHHeM nnH yrnoaoro pacnpeneneHK H ( 10). 

4. 3HepreTK'!ecKoe pacnpeneneHKe 

EcnH B BbiXOllHOM KaHane perHcTpKpyeTCH TOnbKO 3HeprKH a -qacn!U, TO 3HepreTK'!e

CKoe pacnpen e neHHe MO:>KHO nony'!HTb H3 (6) HHTerpKpOB8HHeM no BCeM yrnaM Ha6n~neHHSI 8 

- 1T )(1 2 2 -
F( ~ )= y t (dOn(aO o (x)exp[-4ak

0
-4a k +4vakaZ(8xJ] a a v )( ynp a • 

0 )(2 
( 11 ) 

8 cnyqae o "' o Kyn MO:>KHO nony'!HTb OKOH'!8TenbHOe Bbipa:>KeHH9 , pacKn8llbiB8SI exp B 
ynp. • 

llBOilHOi\ pHll H HHTerpHpyH K8)Kllblll qneH 3TOrO pH.ll8, nonyqaeTCSI Cneny~wKil peaynbT8T : 

~ ~ ~ q-2 

F(ta)"' V ta[I. I. (aka} .1_~~ - ·B(!C ... !J...:!:. l 
~"', q "' :J (~ - q)! q! q - 2 2 

• _!L__±_1.._ ) + 
• 2 

P -2 ·1 2fn ~ 
+ l i.~~ I ~ B ( .!!..!_1_ ; 1 ) + a ka I ~ xI B ( _!!._~1_ ; J_} + ( a ka ) _x...L B ( _E__±j ; 2 ) I ] 

p = 0 p! (- 2 J 2 ( - 1) 2 2 2 2 

rne B(a , b) = .!::._(a)r(b) 

r(a+b) 

J[ .. 
1 

/( 

l~xl = 

Sin )( 1 

2 

K K 
x1-x2; 

x 2 "' Sin )( 2 
2 

I ~ x I-/( ·K 
xl 

·K 
X 2 

k a = const ..;-;;; 

3 TO Bbipa:>KeHHe MO:>KHO annpOKCHMHpOB8Tb He KOTOpoll cPYHKUHell, OllH8KO Mbl 3TOrO n enaTb 

(1 2 ) 

He 6 yn e M , T8K K8K 3KCnepHMeHT8nbHO 06bi'!HO Ha6n~naeTCSI 3HepreTH'!eCKHll cneKTp a -qac THU 

n on n a HH biM yrnoM 8 : 
0 

-- ~ 2 -
FJl (fa) .. Vf (d0xoynp(x)exp[-4aka+4 yakaZ(8 x)] 
~ a ~ 

)(2 

( 13) 

3necb TO:>Ke fi0llHHTerpanbH8SI cPYHKUHll 6biCTpO nanaeT C yMeHbWeHKeM )(I H n03TOMY MO:>KHO 

38fiHC8Tb: 

- 2 - -
F n ( t ) = o _ ()() y ta exp [ -4a k + 4 y a k a Z (8 ,X J] . 

vo a ynp a o ( 14) 

Ha pHc. 2 nocTpoeHbl 3HepreTK'!eCKKe pacnpeneneHHH, pacc'iHTaHHbie nnSI ynoMHHyToll BbiWe 

pe8KUHH nO cPOpMynaM ( 13) - KpHB8ll 8 H ( 14) - KpHB8SI 8 BKnHo, 'iTO KHTerpKpoaaHHe 

He CHnbHO H3M9HSieT KapTHHy, .ll8B89MYIO npOCTOil cPOpMynoll ( 14), 

3anKweM Tenepb ycnoeKe max 3HepreTKqecKoro pacnpeneneHHH. B TO'iKe 

BHllHO , HMeeM! 

d Feo (ta ... ) --'-- 0 

d fa m•x 

0TC~ll8 B COOTB9TCTBHH C ( 13) nonyqaeM CnenyJOwee ycnOBHe B TO 'iKe l 
ama.a 

6 

f a max 
, oqe-

( 15) 

rne 

y 

CTBHTel 

naHH bii 

pacce HJ 

Teope<J 

rne no 

)( = 2 

)( • Cc 

Mo n em 

TSnbH O 

CTByeT 

/3 / 
HO 

ewe p 

HOil n c 

nOMOll 

npKBn• 

nocTp< 

XOll O"-' 

CSI n o 

COOTB 

eepxK 

BH.llH C 

yMeHl 

HOBCK 

eT c 

nony'i 

I!Cnbl' 



r sceraa Mo.>K-

3HepreTHqe-

5moaeHHH 0 

( 11 ) 

BH exp B 

( 12) 

; 2 ) I J I 

aenaTb 

( 13) 

OMy MO.>KHO 

( 14) 

)lj Bb!We 

1H pOB8HHe 

,oqe-

( 15) 

I 
I 

I 
I 

k -a max 

1 ( 16) 

8 ak a max 

rae 

X 

( 17 ) 

YpasH e HHe ( 16) aaeT HHTepecHyiO B03MO.>KHOCTb npose pHTb npeanaraeMyiO Moaenb. Dell-

CTBHTellbHO , ecnH H3BeCTH8 3KCnepHMeHT811bH8 H KpHB8H 3 H e preTH'IeCKOI"'O p acn p eaeneHHH noa 

aaHHblM Yl"'l10M 0 O , T O H3 ( 16) MO.>KHO c pa3y nony'IHTb X Hl1H cpe aHHA yron x yn p yroro 

pacceHHHH naaaiOLUel"'O HOH8, noaCT8Bl1HH 3TO 3H8 '1e HH e B cpOpMyny ( 10), MO.>KHO noCTpOHTb 

T eop eTH'!eCKyiO KpHBYIO Yl"'l10BOI"'O pacnpeaeneHHH. P e3yl1bT8T TBK Ol! nposepKH n OK838H H8 pHC,3, 

r ae no 3KCne pHMeHT 8 11 b HOMY 3H8 '!eHHIO l =33 M s s
111 

npH a = 11 5 f 2 
H aAaeH yron 

a max 

)( = 29 ° , a Ha pHc. 1 noK838H8 TeopeTH'!eCKBH KPHBBH b , nocTpoeHHBH anH sToro 3 Ha'! e HHH 

x . CornacHe c sKcnepHMeHTOM YK83biBaeT Ha BHy TpeHHIO IO Henpo T HBo p e'IHBOCTb npeanaraeMol! 

MoaenH. KpoMe Tor o , HHTe p ecHo OTM e THTb, 'ITO ecnH oTnO.>KHTb yron x = 29° Ha SKcnepHMeH-

T811bHOM rpacj:>HKe ynpyroro pacc e HHHH C + Au , TO OK83biB8eTCH, 'ITO 3 TOT yron COOT BeT-

CTByeT H8'1811Y p e3KOI"'O cnaaa Ce '!e HHH, K8K cpyHKUHH yrna X H o , C apyrol! CTOpOH b l 1 H3BecT-

131 
HO , 'ITO 3TOT pe3KHl! cnaa Bbl3b!B8eTCH BKlliO'IeHHeM HaepHblX CHll y nosepXHOCTH Hapa., 3TO 

ewe p83 noaTBep.>KaaeT npaBHllbHOCTb MOaenH, OnKC b!B BIOLUel! npouecc npHMOI"'O Tllll8 B0311e Haep

HOl! nosepXHOCTI!, 

5. CpasHeHHe c sKcnepHMeHTOM 

B TOM cnyqae, Koraa x MO.>KHO onpeaenHTb no s HepreTH'IeCKOMY pacnpea e neHHIO c 

nOMOLUbiO yp8BH e HHH ( 16), yrnosoe pacnpeaeneHH9 MO.>KHO 06'bHCHHTb no cpOpMyne ( 10) 6e3 

npHsne'!eHKH KBKol!-n116o M oaenH anH ynpyroro pacceHHHH naaaiOwero HOHa. TaKHM o6pa30M 

llOCTpOeH a KpHBBH b 
Ill 

xoaoM a -qaCTiiU 3HepreTI1'1eCKOe 

Z1Z2e2 

DnH peaKUiiH C + Bi 

pacnpeaeneHHe He npHseaeHo, nosToMy X onpeaenHeT-

11/ 
• Ha pHc.4 noK838Hbl 3KCnepHMeHT811bHbie TO'IKH 

COOTBeTCTBYIOLUiie TeopeTI1'19CKI19 KpHBbl9, p8CC'111T8HHb!e no cpopMyne ( 10)c a ( X)= a (x): 
ynp. KyllOH 

const 1 x = 
E 2 4 
o .u.M~ 

Sin 2._ 1 a =11 SBIJCwHBBHI1e"' c sKcnepHMeHTOM npoH3BOal1nOcb 

2 
TOllbKO anH 

sepxHe l! KpHBol! ( Ena6. = 126 Mas), OTHOCI1Tel1bHO KOTOpOl! OTK118abiB81111Cb ase apyr11e. KaK 

BHaH O 113 p 11C YHK8, C yMeHbWeHiieM 3 H e pr11H naaaiOLUiiX '18CTHU Ce'!eHHe 38XB8T8 a -qaCTiiUb l 

YM9HbW8eTCH, 8 KpHB.ble CaBHI"'810TCH B CTOpOHy 60l1bWHX yrllOB, 'ITO Bbi3B8HO ael!CTBiieM Kyno

HOBCKOI"' O llOllH OTT811KHB8HHH, YKa.>KeM, 'ITO H8Kl10H KpHB bl X yrllOBOI"'O pacnpeaeneHHH B03p8CTa

cs 
eT C pOCTOM a 3TO MO.>KHO nOHHTb, ecnH Y'I9CTb, 'ITO a = ~ 1 H B npeaene a = 00 1 l a =0 

(CB 

nony'IKM C B060aHOe aBK.>KeHKe HeCBH38HHbiX a -qaCTKU B 11011e a Hapa, KOTOpb!e y.>Ke He 6yayT 

J{CnbiTbiB8Tb p83M83KH H3-38 p83pblB8 BHyTpeHHel! CBH3H. 
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H a pliC. 5 noKa3aHo yrn os oe pacnpeneneH11e a 

Ill 
-qaCTHU B peaKUHH 

Ena6. = 168 M s s • B sToM cnyqae H8MH paccMaTpHsaeTCH 3axsaT lle 
8 

0 + Bi 0 +Au 

e Bh!neTOM LlByX 
2 2 

a = 0,53 f , a K onHTb onpenenHeTcH Be KTOpHb!M cno)Ke-
B H, 

a -qaCT!iU, tieMy COOTB eTC TByeT 

H!l eM l!M rry nbCOB B TO'!Ke nosopo Ta, 

Pr1c . 3 IlnmoeTpripyeT TOT cj:JaKT, 'ITO e yMeHbweHHeM s HeprHH eBH3H (poeT a ) yMeHb-

w aP TCH e peLIH5151 nonywHpHHa sHepreTHtiecKoro pacnpeneneHHH. 

Ha pHc. 6 noKa3aHa pacctiuTaHHaH H3 ypasHeHHH ( 16) cj:JyHKUHH f ({:)u M) • XapaK-
a max • • 

TepHOe yMeHbWeHHe 
a max 

Ill 
C pOCTOM yrna (:) U,H, Ha6monaeTC51 3 Ken ep!iM e HTanbHO 

PHc. 7 naeT H3M eHeHHe cj:JopMbl 3HepreTHtiecKoro pacnpeneneHH51 c H3MeHe HHeM yrna 

Ha6moneHn51, 

Bee 3TO yKa3biB8eT Ha TO, 'ITO npenno:>KeHHa51 MOLienb npaBHnbHO OTpa:>KaeT OCHOBHble 

qepTbr sKcnepliMeHTa. CnenyeT oTMeTHTb, 'ITO MO:>KHO 6brno 6bl no6HTbC51 ny qw ero eornacHH 

e OnhlTOM 1 sapbHpy51 a KaK napaMeTp, OLIHaKO TaKa51 3aLiati a HaMH He CTaBHnaeb, rnas-

HOe 3 aKn~qaeTC51 B TOM, 'ITO MOLienb 51Bn51eTe51 BHyTpeHHe HenpOTHBOpetiHB OA 11 'ITO C Henonb30-

BilHHeM a -qaCTii'!HOA BOnHOBOA cpyHKU1111 Lin51 
12 16 

C , 0 nonyqaeTCH c ornae we c Ha6n~naeMbiMH 

3BKOHOMepHOCT51MH, 

B 3aKn~tieHHe asTopw 6noron a p51T 6.H.K anHHKHHa 3a noeTOHHHhlA HHTepec K pa6oTe 

n o6cy:>KLieHne nonyqeHHbiX pe3ynbTaToB. 
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