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B npeJJ.naraeMoii pa6oTe HJyqaeTcR CTPYKTypHaR «PYHK-

/I/ d 3a_ ~HR l(x,p.J.2 ,s)=E_* 
dp3 

J],JIR HHKJIJQ3HBHbiX npo~eCCOB 

Tuna n p -> pX B JJ.HanaJoHe JHepruii HaneTaJQ~Hx HeiiTpo

HOB /2-10/ rJB. MeTOJ],bl pa3J].eJieHHR KaHaJIOB peaK~Hii 
H o~eHKa HMnynbca HeihpoHa, Bbi3Baawero JJ.aHHoe Ha6JIJQ· 
JJ.aeMoe B3aHMOJJ.eiicTBHe, H3JIO>KeHbi a Hawux pa6oTaxh,J/. 

Mbi npoBOJJ.HM H3y'leHue CTPYKTypHoii «PYHK~HH B nepe-

MeHHbiX% ,p.J.,s, r)],e X OITpe;ieJIReTCR KaK pl*b/p* • 
3JJ.ecb p il - npoJJ.onbHbiii HMnynbc Ha6JIIOJJ.aeMor npoToHa 

·a CHCTeMe ~eHTpa Mace, p* =-[s-(m +m)] s-(mn-m ] ,s-1 2Y,t j¥2 
mu 2yi n p 

·KBaJ].paT ITOJIHOii 3HeprHH B C.~.M. llepeXOJ].R KITepeMeHHbiM 
x H p_}, nonyqaeM CTPYKTYPHYJQ «PYHK~HJQ B BHJJ.e 

2 
f( 2 . ) E* d o x,pl,s = -~, 

17 p * . dx • dp , 
max .... 

r.D.e E* - JHeprHR Ha6nJQJJ.aeMoii 'laCTH~bl a c.~.M. B HaweM 
JKcnepuMeHTe HJyqaeMa.R peaK~H.II np-+ p X He RBn.ReTc.R 

'IHCTO HHKJIJQ3HBHOii, T.K. He Y'ITeHbl KaHaJibl np-+ np(k11°) 

rJ].e k = 0, 1, 2 ... /OJJ.HOJiy'leBLie B3aHMOJ].eiiCTBH.II/ 
Hnp-+ NNkTT(k=5,6 ••• )/ceMunyqeabie B3aHMdJJ.eiicTBH.R/. 

B JJ.anbueiiweM Mbl o6CYJJ.HM nonpaBKH ua 3TH co6biTH.R 
B CTpyi<TypHyJQ «<lYHK~HJQ H ITOKa>KeM, 'ITO B o6naCTH x> 0 
JJ.JI.II acex Pn nonpaBKH Manbl. Ha pucyuKax 6YJJ.YT n·puae
J],eHbl 3KCITepHMeHTMbHble pe3yJILTaTbl CO CTaTHCTH'IeCKH· 
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MH oum6KaMH. 3aMe'-laHH.R o6 Y'-leTe MeTO,LJ,HY:eCKHX/onm6oK 
6 /2 3,5 Ha If BCfllflJHHC nonHhiX OWH OK CM. B Pf.60TaX ' . 

puc. 1 noKaJauo nose.neuue Z(s)=+ f<P(x,s)dx 
-1 

r.ne 

00 
2 . 2 

<P ( x, s) =
0
f f (x, p l , s) d p l , B "3aBHCHMOCTH OT 3HeprHH: 

sepxuue TOY:KH ,LJ,nH nonuoro HHTerpana no x [(-1)~(1)]. HH)I(C 
H,LJ,yT TOY:KH, npe,LJ,CTaBnHIO~He HHTerpan no li,CHTpanhHOH 
lJaCTH X [ (-0,6) ..;. (0,6) ), Cne,LJ,yiOlli,He TO'-IKH ,LJ,fl.R HHTerpana 
B o6naCT:U X [ (-1)..;. (-0,6)] H CaMLie HH)I(HHe TOY:KH -
HHTerpan no X B o6naCTH [(0,6)-(1)]. lf3 pHCYHKa BH,LJ,HO, 
'ITO, HeCMOTpH Ha TO, '-ITO DOflHbiH HHTerpan B npe.nenax 
OWH60K nepecTaeT MeHHTbC.R, HalJHHaH c Pn - 7 r3a/c, 
3HaY:eHHH nepu~epHY:eCKHX H ll,eHTpanbHOrO HHTerpanoB He 
DOKa3biBaiOT DOCTO.RHHOf.'O noBe,LJ,eHHH C 3HeprHeH. fioBe,LJ,eHHe 
nepu~epHY:eCKHX '-laCTeH xopowo ODHCbiBaeTCH ~YHKli,HeH 

BH,LJ,a 3,48- 8•3 .nnH x < (-0,6); (x 2 =5,5; n=!"j 3 28 8,3 
U' --

Vs ys 
,LJ,flH X> (0,6) j (}(2 = 7; n =5 ), CyMMa nepu~epu'lecKux qacTeH: 

16 6 
annpoKCHMHpyeTCH JaaucuMOCTbiO 6,76- --' . ITocTOHHHaH 

ys 
lJaCTb 3TOH 3aBUCUMOCTU B TO'-IHOCTU pasHa npe,LJ,eny, KOTO
poro .nocTuraeT nonnhiH uHTerpan /6,8/ . Tor.na ll,eHT
panbHaH lJaCTb onuweTcH ~YHKll,ueH: 16,6 I yS, :maY:euue Ko
ropoH: na.naeT c yaenuY:euueM 3uepruu. llpu Pn = 10,5r3s/c 
BKna,LJ, ll,eHTpanbHOH '-laCTU B DOflHbiH UHTerpan e~e ,LJ,OCTa
TOlfHO senuK H cocTaBnHeT 460/o.O.nnaKo, nocne Pn =8/r3a/c 
B03MO)I(HO JaMe.nneuue TeMna na.nenuH J¥1Terpana no u;enT
pa.1bHOH lfaCTH, 'ITO au.nuo TaK)I(e u3 puc. 2,3. Ha pHc.2* 
npe.acraoneuo pacnpe.neneuue <l>(x,s) .nnH paJnH'-IHhiX uu
repsanos Pn. 8 JaBuCHMOCTu OT Pn ~opMa pacnpe.nene
HHR CHflbHO MeHRCTCH, o6pa3yH, C yoenHlJeHHeM pn, npooan 
s o6nacTH x ::: 0. 8ueceuue nonpaooK, KaK 6y.neT cne.nooaTb 

--"lJTOObl IlOflYlJUT~pasunbHOe 3HaY:eHHe oenu'-IUH U3 
rpatilHKOB, npuBe,LJ,eHHbiX B pa6oTe /puc. 2,3/, He06XO,LJ,UMO 
COOTBeTCTBYIO~He pacnpe,LJ,eneHU.R DO,LJ,enuTb Ha ,LJ,nuHy uu
Tepoana, 'lepe3 KOTOpbiH npOH3BO,LJ,HTCH DOCTpoeuue. 
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u3 .nanLneH:wero, ue uapywaeT 
3HalJeHUH <I> (.x,s) B o6naCTU X::;: 0· 

TCH,LJ,eHli,HH yMeHbWCHHR 
Ha pHc. 3 noKaJaHo pac-

+1 
npe.neneuue cp(pl2,s)= f f(x,p~,s)dx o 4-HMnynLCHbJX 
uHTepoanax. -1 

Pacnpe.neneHH.R annpoKcuMHpooanHCh 3KcnoueuuHanL-
uoH: ~YHKI.J;HeH BH,LJ,a b 2 2 

- 1Pl -b2p_j. 
N

1
e +N

2
e 

TaKoH: )l(e ~yuKu;ueu annpoKCHMHpooanHcb H pacnpe.neneHHR 
rp(pj,s) .nnH pa3nH'IHbiX o6nacTeH x. 8enui.tuubJ nony'leH
HLIX napaMeTpoo npuoe.neHbi o Ta6nuuax I H I I. )J.nH 

JHalJeHHH x[(-1) 7 (-0,5)] /eM. Ta6nuu;y I/ pacnpe.neneuue 
rp(pj,~ npe,LJ,CTaBnReTCH ,LJ,BYM.R 3KCITOHCHTaMH C pa3nHlJ

HblMH HaKnOHaMH; HaKnOH nepBOH 3KCITOHeHTbl b 1 HMeeT 
JHalJeHHe-/14-16/, HaKnOH BTOpOH- b 2 -(3-~).803MO)KHO, 
TaKOH 6onbUJOH HaKnJ-H nepBOH 3KCDOHeHTbl 06'b.RCHHeTCR 
po)l(.nenHeM H3o6apbi 47. 8Kna.n BTopou 3KcnoueHTbJ s non
HLIH HHTerpan c poe TOM P n B npe.nenax OUJH6oK ocTaeTCR 
DOCTOflHHbiM H paBeH - 40o,1o ,LJ,flfl p > 5 T36/C. 8 OCTanbHbiX 

. n 
o6naCTHX X HaKnOH 3KCDOHeHT Man H B cpe,LJ,HeM HMeeT 
JHalJeHHe, 6nH3Koe no cooeu oenH'IHHe K b 2 o o6nacTH 
x[(-1)..;. (-0,5) 1. llpu annpoKCHMai.J;HH pacnpe.neneuuu 

t~Pl~'//. ~:::::xn:poo~p~:~:~~:::~pe::e~::::;·.~~~~~-. 
'ITO JaMeTHO Menbwe, '-leM y 11 -MeJonoo HJ TOH )l(e 
peaJ<I.J;UU /5/ [ bt (rr) -(17-18)], a uaJ<nOH b -(3-4) H .RBnfleTCH 
yuaaepcanbHbiM 161. 8J<na,ll BTopou 3KJnoueHTLI B nonHhiH 
uHTerpan(5) c uJMenenaeM Pn ocTaeTc.R, B npe.nenax 
OWH60K, DOCTOHHHbiM, TOr,lla iJ<aK ,llflH 11 -Me30HOB l) paCTeT 
c yaenH'-IeHHeM P • Ha puc. 4 npHBO.llHTCfl JaBHCHMOCTL 

n 

( y Pj_
2 

)E OT X ,LJ,flfl 4- HMDYflbCHbiX HHTepaanOB. 
Pacnpe.nenenHe HMeeT o.nunaKOBYIO ~opMy .nnH acex 

pn, B KOTOpOM, B OT flH'-IHe OT 11 -Me 30HOB /S/ "3cP~eKTa 
'-laHKH" He na6niO,LJ,aeTC11, HO BH,LJ,HO CHflhHOe yMeHLWeHHe 
aenH'-IUHbl ( 'iii[J E npH CTpeMneHHH I X I ~1. 3ualJeHHH rMJE 
HaH,LJ,eHbl H3 HHBapHaHTHOf.'O HHKfli03HBHOf.'O CelJeHHfl. H.e
BJBeweHHbie pacnpe.neneHHfl ypj HMeiOT TaKyiO )l(e ~opMy, 
a BenHlJUHbl VPl HeCKOflbKO MeHbWe B3BeUJeHHbiX aenu'-IUH 
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Ta6nu~MLL.1 

~rr~ X tl .. N. '· N• '· 1-!1 f.S 0.42t0.0. lO.OtQ& 0 0 
S-7 ~5)-(f) D.S Q.28tODII f3.2tU D.lltO.fO Ut0.7 
?-8 0.1 O.+hO.O! UtO.S ll.llhQ.04 lOHI 

>9 0.9 Q47tQD& 5.5 t 0.1 D.OftD.04 0.1 tO.I 
5-5 0.9 Q.S3t0.tl au e.g o.•HO.fl ... tO.+ 
S-7 (D)-(0.5 f.6 Q+ftQ02 17 t O.f D D 
l-8 o.a O.f&to.D9 5.5 t28 O.fltQ.o9 2.1 t 0.5 

>i 0.9 o.tot om ll0t~7 IUI8tlltl t.9 t 0.5 
5-5 0.9 O.UtO.O. UtOJ 0 0 
5-7 ~QS)-(O 0.8 O.S*D.II 17 tO.f 0 0 
7-9 0.8 0.18tQDI Utll 0.08to.D7 l.f tO.I 

>I u D.fltQD& •.• t t.2 O.D5t0.11 t• t t.O 
a-s u D.llta.DI fl.f t o.a 0 0 
S-7 "-t)-(-Q5 f.5 QIOtD.OI 17.0 tJ.I 0.4&tQII Sl!O.i 
?-9 0.9 O.?I!D.QI tMtf.6 Q.D9tQ.D! Utll4 

>9 u f.DitO.ID 47.7tt+ Qf9tQ.D6 U*U 

T a6nuu;a II 

P.t [riLle] .t% .• N. ~t N, ~. 6 
S-5 0.9 t5.9t 0.35 44.7 t~O U4to.•o 4:8 t0.5 <&s t•an 
S-7 0.6 t28tQ43 f4.3ti.5 f.04 t 0.40 1'3.5 t0.1 1(?5t40~ 
7-9 0.9 t.35tQ08 9.8 * 4.0 0.48tQD7 2.4t 0.2 1(59 t7% 
>9 t4 t50tQD9 f0.3 t i.t Q49tD.06 2.4 t0.2 1\59 t?)~ 
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(\/ ~~) E • B u;euTpaJILHOB o6nacTH x [(-0,5) + (0,5) ], AJIJI 
Beet pn' rAe BenH'IHHa (vrr[JE He 3aBHCHT OT X , CTpyK· 
Typuyro clJyuKu;uro MO)I(}{O ct>aKTopH30BaTL, npeAcTaBHB B BHAe 
npOH3Be,!leHHJI f =~ l (x) ~ 2 ( p 1 ) • ,lJ;JIJI 3Ha'leHHB x, 6JIH3KHX 
K 1, Me>K.llY (ffl) E H X HaOJIIO,!laiOTCJI KOppeJIJIIJ;HH, CJia6o 
3aBHCJIIIJ;He OT pn • 06cy,!lHM BeJIH'IHHLI nonpaBOK, KOTOpLie 
ua,!lo suecTH B pacnpe,!leneuue ell (x, s), 'IT06LI C,!leJiaTL ero 
nonuocTLIO HHKJII03HBHLIM. Hau6onee cyiiJ;ecTseuuo:H no
npaBKOB JIBnJieTCJI nonpasKa ua ynpyroe pacceJiuue np-+np. 
Oua uMeeT 6onLmoe 3uaqeuue TonLKO B uuTepsane 
x[(-1)-(-0,9)]u c ysenuqeuueM x 6LICTpo na,!laeT. ,lJ;nJI Toro, 

'IT06LI suecTH nonpaBKY ua ueynpyryro peaKIJ;HIO np .... np(lm
0 

), 

r.lle k=1,2,3 , ... (1), MLI npe,!lnono)I(}{M, 'ITO clJopMa pacnpe,!le
neHHJI ell (x,s ) ,!lnJI npoTOHOB u 3 peaKu;HH I 1/ TaKaJI >Ke, 
KaK ,!lnJI npoTOHOB H3 peaKIJ;HB np -+ pp TT- (II·) H np-+pptrTT

0 (1ll), 
HO npOTOHLI H3 peaKIJ;HH /1/ B OCHOBHOM neTJIT Ha3a,!l /'ITO 
cne,!lyeT, uanpuMep, H3 yrnoBLIX pacnpe,!leneuuA npoTouoa 
a peaKIJ;HH I I I/ /7/. IIo::noMy nonpasKa cyiiJ;ecTseuua 
TOnLKO ,!lnJI 3Ha'leHHB x<O H HC'Ie3aeT npH B03pacTaHHH X, 

B u;euTpanLuoA o6nacTH x[ (-0,6) + (0, 6)] BBO.llHTCJI 
nonpaBKa ua 7-nyqesLie co6LITHJI [np-+NN(kTT), r,!le k-5,6 ... ]. 

Ceqeuue o6pa3oBaHHJI 3THX co6LITHA 6nu3KO K ce'leHHIO 
KaHana 1Jp ... nn5rr, KOTOpOe ,!lnJI pn .,. 8 r3e/c paBHO 
/0,06±0,03/mb lsi. Ilo3TOMY nonpasKa o'leHL Mana. 

IIonpaaKa ua nepe3apJI.llKY cKa3LIBaeTcJI TonLKO B uu
Tepsane x£(0,9)-(1)), HO OHa TaK>Ke Mana, T.K. Mano cr/ 
'leHBe nepe 3ap.l,!lKB [ (O,DI +0,03) mb npu P n d:: 8 r3e/ C] 

9. 
TaKBM o6pa3oM, MO>ICHO yTaep>K.llaTL, 'ITO nonpaBKH ua see 
HeB3y'laeMWe KaHanLI B o6naCTH X <0 BenHKH />50tfo/, 
B o6nacTH x> 0 ,!lnJI pa3nJI'IHLIX pn COCTaBnJIIOT /13·18/tfo, 
a ,!lnJI x >0,6 - /5-7 /tfo. 

Br,r eoc}r,r 

B pacnpe,!leneuaa Z(s).fcl>(x,s) dx nepaclJepu'leCKBe BHTer
panw no x[(-1) + (-:"0,6)] u [(0,6) +(1J] onucwsaroTcJI 

41YHKIJ;BJIMB 3~48'- 8.3 , H 3,28~ .§d_, a u;eHTpaJILHLIB BH· 
F ..fS 

Terpall no d (-0,6) -:-(0,6)) - ci>YHKIJ;BeA 16,6, rs 
7 



00 2 
~opMa pacnpe.n.eneuuii <I> (x,s) =

0
J f (x,p}, s) d p .l.. 

paJnH'tHa B JaBHCHMOCTH OT pn • 3Ha'teHHe <f>(x,s)B o6naCTH 
x-0 npu yaenHlfeHHH P yMeHLrnaeTCH, a npu I xl---1 - pacTeT. n 

+1 
3aancnMocTL ¢ (p} ,s) = J f( Pj, x, s) d x annpoKCHMH-

-1 

pyeTCH B o6naCTH x[ (-1)- (-0,5)] CYMMOH .D.BYX 3KCllOHeHT 

-b1pl -b2pl 
c pa3HbiMH HaKnoHaMH N1 e +N 2 e [ h1 -(14-16) 
h2-(J-5)] • .l1;nH BCeX OCTanLHLIX 3HalfeHHH X llO,D,aBn.HIO~yiO 
ponL HrpaeT 3KCllOHeHTa C ManLIM HaKnOHOM [b-(,5 -7 )]. 
BKna.n. JKcnoHeHTLI c ManLIM HaKnOHOM a nonHLIH HHTerpan 
C HJMeHeHHeM p n B npe.n;enax OWH60K OCTaeTCH llOCTOJIHHhiM. 

B JaBHCHMOCTH ( y p_{J E OT x "J4>4JeKTa 'taHKH" He 
Ha6niO,D,aeTCH, HO JaMeTHO CBnbHOe yMeH&WeHHe 3Ha~eHHH 
rYiJ}JE npu CTpeMneHH~J---1. C B03pacTaHHeM Pn Ha6nro
.n;ae TCH yae nut.teuue ( y trTJ ,D,JIH acex x. O.n;HaKo 3TOT poeT 
JaMe,D,nJieTCH B nocne.n.HHX ~ayx HHTepaanax P n • 

AaTopLI Bhipa:>KaiOT 6naro.n;apHOCTL na6opaHTaM HeiiT
poHHoii rpynn&I H H.A.Ilepaywuuoii Ja HJroToaneuue pucyu
KOB. 
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