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1. P ACIIPE,[(EJIEHHE ITO .MHO)I(ECTBEHHOCTM 

IlepBhle aKcnepnMeHTaJihHhle p;aHHhie, norry'IaeMbie B 471"-reoMeTpnn 

Ha HOBhlX JCKOpiiTeJIJIX, 3TO 06hl'IHO pacnpep;erreHIIJI no MH02KeCTBeHHOCTII. 

Pacnpe;o;erreHne no MH02KeCTBeHHOCTII - 3TO Bepo.aTHOCTb po2Kp;eHIIJI n 

BTOpii'IHhiX '!aCTIID; onpep;erreHHOro COpTa B HeynpyroM ~maiiMO)l;~RCTBllll 

p;Byx nepBII'IHhlX '!aCTIIn;: Pn = an/ a;n, r;o;e an - ce'!eHIIe po2Kp;eHIIJI n 

TaKnx '!aCTHD;, a a;n - ce'!eHne Heynpyroro B3aiiMop;e:ii:cTBIIJI, a;~= :Ean. 

06hi'IHO n:Jy'IaiOTCJI pacrrpe;o;erreHIIJI no 'IIIcrry Bcex 3apJI2KeHHhlX '!a

CTHD; - nx rrporn;e Bcero perncTpiipoBaTh. Ho rrpn aTOM B03HIIKaiOT npo6-

rreMhl. Bo-rrepBhrx, He Ka2KeTcJI o'!eHh ecTeCTBeHHo:ii: npon;ep;ypa cy:M:Mrrpo

BaHHJI 'IllClla p02K)l;eHHhiX Me30HOB C 'IllCliOM npOB3aiiMOp;eRCTBOBaBIIIIIX 

rrpoTOHoB, HanpnMep B pp-B3an:Mo;o;e:ii:cTBIIJIX. TeM 6orree, B Jip;po-.a;o;epHhlX 

peaKD;IIJIX, r;o;e p;a2Ke He Bee 3TH rrpoTOHhi Heynpyro npoB:JanMop;e:ii:cTBOBa

mr. Bo-BTOphiX, :JaKoH coxpaHeHIIJI 3apJip;a npiiBop;nT K TpiiBIIallbHo:ii: He

op;Hopop;HOCTH ( OCD;llllliJID;IIJIM) B 3'FOM pacnpep;erreHIIII, HanpiiMep B e+ e-

B3aiiMop;e:ii:cTBIIJIX, r;o;e Bee He'IeTHhie BepoJITHOCTII OTCJTCTBJIOT. Borree 

TOro, B orpaHII'IeHHOM <}>a30BOM 06'beMe, HanpiiMep B HenOliHOM fihlCTpOT

HOM IIHTepBarre, OHII IIO.HBJIJIIOTCJI II p;a2Ke CTaHOBJITC.H 6JIII3KII' K -'IeTHhlM 

Bepo.aTHOCT.HM npii CllllbHOM orpaHII'IeHIIII <}>a30BOrO 06'beMa.' 

LfTo6hl He pernaTh aTii npo6rreMhl, paccMoTpiiM pacnpe;o;erreHIIJI no 

MH02KeCTBeHHOCTll OTpiiD;aTellhHbiX ap;poHOB·(npaKTII'IeCKll 71"--Me:JOHOB, C 

He6orrhrno:ii: p;o6aBKo:ii: K--Me3oHoB) B e+e:_-aHHIIriiJIJID;IIII [1-13],'a TaK2Ke 

B Heyrr~yrnx pp- [14-37]n.a;o;po-.a;o;epHhlX [38-41] B:JanMop;e:ii:cTBIIJIX. K C'Ia

CThiO, 3TII pacnpep;eiieHIIJI )l;liJI nepBhlX )l;BJX peaKD;IIR B3aiiMHOO)l;H03Ha'IHO 

CBJI3aHhl C pacnpep;erreHIIJIMII no BCeM 3ap.a2KeHHhlM -.:JaCTIID;a:M: ( B norrHOM. 

<}>a30BOM 06'beMe), KOTOphle npiiBO)l;.HTC.H B 3KCnepiiMeHTallbHhlX pa6oTaX. 

B Ka2K)l;OM co6biTIIII II3 coxpaHeHIIJI 3ap.ap;a norry'!aeTc.a 

nch = 2nneg )l;JIJI e+ e- II nch = 2nneg + 2 p;rr.a pp (1) 

(;o;anee 'IIIcrro oTpnn;aTe.rrh~X '!acTliD; o~o:JHa'!aeTc.a npocTon). A p;aH

Hhle no .ap;p~-Jip;epHhlM B3aiiMop;eRCTBII.HM '!aCTO npiiBO)l;.HTC.H IIMeHHO)J;li.H 

OTpiiD;aTellbHhlX '!aCTIID;- B 3KCnepiiMeHTa:x C Henop;BII2KHO:ii MIIIIIeHbiO.IIX 

rrer'!e coc'InTaTh, 'I~M <}>parMeHThl MIIIIIeHII .. Pacnpe;o;erreHIIJI B 1r~p II K+p 

o'!eHh 6rrii3KII K pp II oTp;errhHoro paccMoTpeHIIJI He TI_>e6yiOT. [31, 38]. 
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2. ACliiMIITOTlii~Ec"KliiH KNO-CKEHJIJiiHr 

Ko6a, HurrhceH II OrreceH, ucxop;.li H3 HeKoTophiX tPH3II'!eCKIIX coo6-

pa~~HHH, c<PopMyrrupoBarru YTBep2Kp;eHHe o He:JaBHCHMOCTH <PopMhi pacn

pep;erremrn no MH-o2KeCTBeHHOCTH oT nepBH'IHOH ;meprHII- KNO-cKeiimmr 

[42]. To 1Ke, H3 p;pyrux coo6pa2KeHnii, paHee cp;errarr IIorr.liKOB [43]. B oTrrii

'IHe OT CaMOrO yTBep2Kp;eHM, ero TeopeTII'IeCKHe OCHOBaHII.li ;ucnepiiMeH

TOM He nop;TBepp;IIrrHch, II KNO-cKeiirruHr ocTarrc.li 3MniipH'IecKHM <PaKTOM. 

Puc. 1 urrrrrocTpHpyeT CMhlCli 3Toro yTBep)Kp;eHM, KOTopoe 6hmo 

c<t>opMyliMpOBaHO f:J;li.li O'IeHh 60llhlllliX 3HeprHH, T.e. O'IeHh 60llhlllliX MHO

)KeCTBeHHOCTeH,KOrp;a pacnpep;erreHII.li no MHQ)KeCTBeHHOCTll Bhirli.lifl;.liT KaK 

HenpephlBHhle <I>YHKD;IIH. Ha puc. 1a II3o6pa2KeH B03MO)KHhlll BII;ll, 3TIIX 

tPYHKD;liH p;ll.li pa3HhlX nepBH'IHhlX aHeprnii. IJrrolll,a/];h nop; Ka2Kp;Oll KpiiBOll 

paBHa 1, T.K. aTo cyMMa Bcex Bepo.liTHOCTeii: j Pndn = :EPn = 1. Cpep;Hfi 

. MH02KeCTBeHHOCTh, <n>= :EnPn = j nPndn, pacTeT c aHeprneii. 

· Ka2Kp;yro II3 KpiiBhlX M02KHO mmeiiHo c2KaTh no ropH30HTarru nponop

unoHallhHO KaKoMy-rrn6o ee ropH30HTarrhHOMY pa3Mepy, HanpHMep cpe

p;HeMy 3Ha'IeHHIO <n>, KaK Ha puc. 16 (nrrn Han6orree Bepo.liTHOMY 3Ha

'!eHHIO, IIliii llliipiiHe Ha norryBhlCOTe II T.p;.), II pacT.liHYTh BO CTOllhKO 2Ke 

pa3 no BepTHKaliH, 'IT06hl nliOlll,ap;H on.liTh CTaliii 0/];IIHaKOBhlMH (pHC. 1B). 

YTBep2Kp;eHne KNO-cKeiirruHra 3aKliiO'!aeTc.li B TOM, 'ITO Torp;a KpHBhle co

Bnap;yT B Ka2Kp;oii TO'!Ke [44]. To ecTh 

<n> Pn = W (<~>), (2) 

rp;e W ( Z) - He 3aBIIC.lilll,all OT aHeprHII tPYHKD;H.li, HOpMHpoBaHHall COriTaCHO 

00 J w(z)dz = 1 II 

0 

00 

j z\ll(z)dz = 1, 
0 

(3) 

nepBoe BhlTeKaeT H3 paBeHCTBa ep;HHHD;e cyMMhl BCeX BepO.liTHOCTeH, a 

BTopoe - II3 Toro, 'ITO Mhi C2KHMarru <PYHKUHII Pn, noKa cpep;Hee 3Ha'Ie

Hne Ka2Kp;oii He cTarro paBHhlM 1. <PopMyrra (2) He HaKrrap;:bmaeT HHKaKHX 

orpaHn'!ennii, KpoMe (3), Ha Bnp; <PYHKD;IIH \ll(z). 8To np'ocTo onpep;erreHHe 

nOH.liTII.li nop;o6M p;ll.li HenpephlBHhlX HOpMHpOBaHHhlX tPYHKD;HH. 

. B <PopMyrre (2) MaClllTa6HhlH napaMeTp <n> M02KHO naMeHIITh Ha 

~ro6oii p;pyroii, liHHeHHhlH no n, ropn30HTallhHhlii panMep tPYHKn;nn Pn, 
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Puc. 1. OITpe.qenemre ITOHHTIIH ITo.qo6IIH -HeiTpephlBHhlX c[JyHK~uii 
(KNO-cKeiimiHr). HopMIIponaHHhle c[JyHK~IIII (a) ITo.qo6Hhl, ecnu ITome 

JIIIHeHHOro CJKaTIIH ,Kali\_qoii ITO ropii30HTairii ITpOITOJ>~IIOHaJibHO KclKOMy

JIII60 ee ropiWOHTaJibHOMy pa::JMepy,· HaiTpiiMep < 1l > (6), II JIIIH£'IIHOro 

paCTHli..:eHIIH ITO BepTIIKaJIII BO CTOJibiW ;i.e pan (B), OHII COBITa.qyT D Ka
)!;:_qmr TO'fKe 
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aanpnMep nuenepemo D2 = [~(n- < n > )2 Pn]I/2, nmr ;o;pyroi'r :u;eaTparrh

Hbiii MOMeHT B eooTBeTeTBJIOID;eii eTeiieHII Dq = [~(n-<n> jqPnJlfq, Hllll 

a6eorriOTHbiii MoMeHT <nq >1/q= (~nqPn) 1 fq II T.;o;. Bee oHII MeHHIOTeH c 

:mepruei'r nponopnnoHallhHO ;o;pyr ;o;pyry, eerrn BbmorrHHeTeH aeiiMIITOTII

-qeeKIIII KNO-eKei'mnHr <n>r:x<nq>I/qr:x Dq (eM. (10), (11)). 
CKeiimmr (2) HBliHeTeH -qaeTHbiM erry-qaeM 6orree erra6oii euMMeTpiin, 

IIpii KOTOpOH O;Jl;UHaKOBOeTb tPopMbl paenpep;erreHIIH npoBepHeTeH TOllbKO 

noeJ:e eoBMemeHIIH KaK IIX epep;HIIX 3Ha~eHIIII ( ep;BHrOM no ropU30HTaliii), 

TaK n wupnH (nnMeHeHneM MaernTa6a, nponop:u;noHallbHhlM D 2 ) [45]: 
' . 

P ~ J:_ •T•' (n-<n>) 
n- D2 'J' D2 . 

( 4) 

3;o;ecb nporiop:u;noHallbHhi ;o;pyr ;o;pyry TOllbKO panMepbr, cBznaHHbie c tPop

Moi! (HaiipiiMep, :u;eHTpallbHbie MOMeHTbi), HO He C Ha"<JaliOM Koopp;uHaT 

(a6corrroTHbie MoMeHTbi). Ilpu <n>(vs)/D2(vs)-= const, cKeiimmr (4) 

coBna;o;aeT c (2). CKeiirruHr (4) Mo:iKHO TaK:iKe nanncaTh B mr;o;e [46] 

p - 1 w" ( n - o:( vs) ) 
n - <n>-o:( vs) <n>-o:( vs) 

(5) 

(n:e r.x naBneuT oT :mepruu) no;o;cTaHoBKOII o: =<n>-1]D2, r;o;e 17 = const. 
B oTliii"<JIIe oT KNO-eKeiim!H~.a (2}, nMeromero TOllbKO op;nH cBo6o

;rJ;HhiH napaMeTp, naBnezr:u;niioT :meprun, aanpnMep <n>, eKeiirrnHr (4), 

(5) IIMeeT ]J;Ba He3aBIICIIMbiX )l;pyr OT ]J;pyra CB060)l;Hb!X napaMeTpa, 3a

BIICliiUIIX oT 3Heprnn, HanpuMep <n> n D2. B 3TOM K aeMy 6rrnnKa an

npoKenMa:u;nz pacnpe;o;erreHnii no MHmKeCTBeHHOeTII oTpn:u;aTellhHhiM 6n

HoMnarrhHhiM pacnpe;o;erreHIIeM [47, 48], TaK:iKe nMeromaJI p;Ba cBo6op;HhlX 

napaMeTpa, naBIIC.liiUIIX oT :meprnn. 

3. BHYTPEHHEE IIPOTHBOPEqHE 

Ilpii COBpeMeHHbiX yeKopiiTellbHblX :mepriiHX, KOr}l;a He Bb!IIOliHeHO 

yerroBIIe <n>~1 ( <nch>~2), c <PYHKD;IIeii Pn HeB03M02KHo pa6oTaTh KaK 

c Henpepb!BHOH. HarrpiiMep, B pp-BnaiiMO]J;eiicTBIIHX npu Prra6 =100 f3Bjc, 

<n>~2; npn Js =60 f3B, <n>~5; npu Js =546 f3B, <n>~13. B 3TOM 

crry-qae, He3aBIICIIMO OT tllii3II"'!eCKOrO o60CHOBaHIIH, tPopMyrra (2) CTaHO

BIITCH BHJTpeHHe IIpOTIIBOpe"'IIIBOli - "'IIICTO MaTeMaTII"<JeCKII He corrracy

eTCll c HopMnpoBO"'!HbiM ycrroBIIeM :ESC Pn =1 [49]. 
/ 
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cho IIpOTIIBope-que O"'leBIIJJ;HO Ha puc. 2a [50]. CorrraCHO tPopMyrre (2), 
"'IT06bi IIOliJ"'IliTb HeKOTOpOe pacnpep;erreHIIe no MHO:iKeCTBeHHOCTII C ;Jl;aH

HbiM <n> II3 Henpepb!BHOH JHIIBepcarrbHOH tllJHKD;IIII 'lJ ( Z) Ha prrc. 2a, Ha)l;o 

npo.u;erraTb onepa:u;IIIO, o6paTHyro uno6pa2KeHHo.ii Ha prrc. 1, T.e. Bhl6paTb 

Ha ocu z MacniTa6 zo = 1/<n>, II Tor.u;a' BepoHTHOCTb. Pn 6yp;eT paBHa nrro- · 
' ' 

rna;o;u npHMoyrorrhHIIKa, Kacaromer«;>c.JI rreBb!M yrrroM KpiiBo.ii 'll(z) B TO"'!Ke 

z = nzo = n/<n;. Bb!COTa 3Toro npHMoyrorrhHIIKa paBHa 'll(_z) =<n> Pn, 
a ocHoBaHrre- 1/<n>, T.e. nrromap;b paBHa Pn. 

Ilpn zo --> 0 ( < n >--. oo) cyMMa nrr~ma~e.ii np.JIMoyrolihHIIKOB (norr

HaJI BepoHTHOCTb) paBHa nrroma.u;u no;o; KpiiBoii, T.e. paBHa 1. Op;HaKo nprr 
. . 

yBeliii"'leHIIII Zo (yMeHbllieHnn 3Hep;IIII) 3Ta. CJMMa, KOHe"<JHO, He MO:iKeT 

ocTaBaTbCH TaKoii :iKe npu Ka:iKp;o:ii :Berrii"'!MHe zo. Harne "-qucrreHHoe IIH

TerpupoBaHue" cTaHoBnTcz crrnr:u;KoM rpy6hiM. Pacnpep;erreHue Ha pnc. 2a 

npnMepHo COOTBeTCTByeT 100 f3B/c B pp-BnauMop;e:iicTBII.liX. Pacnpep;erre

HIIe ITO BCeM 3ap.li2KeHHb!M "<JaCTIID;aM Bhlrli.li]J;IIT TaK :iKe, TOllbKO BepOHTHO

CTII nepeo6onHa"<JaiOTC.li corrracHo (1): Po--> P2, P1 ..... P4 
II T.]J;~ 

MeHHTb c 3Heprue:ii HopMIIpOBKy 'll(z) otma-qarro 6hl BBecTrr naBucu

MOCTb 'll(z)oT 3Hepruu, T.e. OTKanaTbC.li oT IIGXO)l;Ho.ii runoTe3Iu. KoHe"'!Ho, 
~ . . ' ' ' 

KNO-cKe.iirrnHr q)opMyrrupoBarrc.JI T?llbKO KaK nprr6rrn2KeHHaJI 3aKOHOMep-

HOCTh, O)J;HaKo, "'IT06b! npoBepiiTb, Bhlii01IH.lieTCH.1III OH XOT~ 6b! rrprr6rru-

2KeHHO, Hap;o 1III6o Bee C)J;ellaTb aKKypaTHO, ITII6o B Ka:iK)l;OM 'crryqae 3HaTb 

KOliii"<JeCTBeHHO, KaKoe IICKa:iKeHIIe BHOCIIT HeKoppeKTHOCTb IICIIOllb3JeMo.ii 

MaTeMaTHKII. B o6r:u;eM, npe:iK)l;e "'!eM 3Kcnep~~eHTa~bHO np~Bep.liTb rrr

noTeny o no;o;o6un pacnpe)l;erreHn:ii no MHO:iKeCTBeHHOCTII, Ha)l;o cHa"<Jarra 

)l;aTb OIIpe)l;eireHnenOH.JITIIH IIO)l;06II.JI )l;li.li )l;IICKpeTHb!X tllJHKD;IIH. 0Ho )l;Oll-

2KHO 6b!Tb BHJTpeHHe HeiipOTIIBOpe"'!IIBhlM IIpii ~~n>.~~ II ~03BpamaTbC.li K 

aCIIMIITOTII"<JeCKOMJ BII)l;J (2) IIpii <n>-. oo. . 

4. KOPPEKTHbiM KNO~CKEMiiHHr 

0"<JeBII)l;HaJI. B03MO.IKHOCTb KoppeKTHOrO rrorry-qeHIDr pa:JHblX pacnpe

)l;elleHIIII ITO MHO.IKeCTBeHHOCTII II3 O)l;HO~. Heripepb!BHOH tllY:HKnmJ 'lJ( Z) no-
-. • '. .t·- ' ·,. -·.,,· ",'t_,',l ' ' '. . ,,: 

KanaHa Ha prrc: 26, r)l;e Bepo.JITHOCTb Pn paBHa npocTo nrromagrr ITO)]; Kprr-
• ' i. ~. . . 

Bo.ii B IIHTepBarre zo. HeRo, "'ITO cyMMa Bepo.liTHOcTe:ii Tenepb Bcer)l;a paBHa 
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Puc. 2. · IIorryqemre l{HCKpeTHoro pacnpel{elieHHH no MHo:tKecTneHHOCTH 

1m HenpepbiBHOH HopMHponaHHOH ymrnepcarri>HOH pyHK!{HH W ( z): 

(a) ~ corrraCHO o6bi'iHOMY pe:qenTy Pn = 1/<n> w(nf<n> ), npH :JTOM 

rrap:qHalii>HaJI nepoHTHOCTb Pn panHa rrrro~al{H npHMoyrorrbHHKa c ocHo

BaHHeM zo = 1/<n> II BbiCOTOH <n> Pn; noHHTHO, 'iTO cyMMa rrrro~al{eH 
IIp1IMOYTOlibHHKOB He MO:tKeT OCTaBaTbCH paBHOH IIliO~al{II IIO!{ Kp1IBOH IIp1I 

Ka:tKl{OM :JHa'feHIIli ZQ, T.e. :BPn ;j= 1; 
( 6) - corrracHo xoppeKTHOMY pe:qenTy, nepoHTHOCTb Pn panHa rrrro~al{lf 

IIO!{_Kpnnoiin IIHTepnarre nzo -;-(n+ l)z0• 3l{eCb :BPn = 1, HO zo t=.lf<n> 

6 

l I ' 

1, a npu .:o --+0. piicyHKII a II 6 coBnap;aiOT. oTo MOn\:Ho 3anncaTI> TaK [49] 

(n+l)zo 

Pn = j \ll(z)dz. (6) 
nz0 

Hop1mpoBO'fHI>Ie ycrroBIIH (3) p;liH \ll(z) KoHe'fHo ocTaiOTCJI. Tenepb Mon,::

Ho .yra)laTb <f>yHI(n;niO \lf(;;) IIJIH norry'fiiTb 'ee n3 O'IeHb 60JiblliiiX :JHep

TIIII. Korp;a cnpaBep;mma npu6rrnn,::eHHaJI <J>opMyrra (2), II. BI>I'IHCJIIITI> pa3-

HI>Ie pacnpep;erreHIIH no MHon,::ecTBeHHOCTII Pn ( ::0 ) no <J>opMyrre ( 6), 3ap;aBaJI 

pa3HI>Ie MaCll1Ta6I>I ::0 • 0TMeTIIM, 'ITO <n> yn,::e He paBHo 1/::0 , ero Tenepi> 

MOn\:Ho norry'IIITI> TOJII>Ko H3 pacnpep;erreHHJI no MHOn\:eCTBeHHOCTH Pn, TaK 

n\:e, KaK II p;pyrue MOMeHTbl. 

oKcnepnMeHTaJII>Ho npoBepiiTI> cnpaBep;mmocTI> cKeiimiHra (6) Mon,::

Ho II He 3HaJI <f>YHKD;HIO \lf(z). 11:3 pnc. 26 JICHO, 'ITO eCJIII Mbl IIMeeM 

:JKCnepHMeHTaJibHOe pacnpep;eJieHne no MHOn\:eCTBeHHOCTH npH KaKOH-TO 

:JHeprun, MI>I Mon\:eM norry'IIITI> pacnpep;erreHne p;rrJI HeKoTopoii MeHI>lllen 

:JHeprun, COOTBeTCTBYIO~eH B 2 pa3a 60JibllleMy .:0. Ilpn :JTOM cocep;HHe 

nrrorn;ap;n cKrrap;I>IBaiOTCH: P6 = Po + P1; P{ = P2 + P3; P2 = P4 + P5 II T .p;. 

To :IKe MO)I\:HO noBTOpiiTb )l;JIJI zg = 3zo: P;: = P3n + Pjn+l + P3n+2• ·u T .p;. Ha 

pHcyHKax 3, 4 npnBep;eHo cpaBHeHne TO'IeK, norry'IeHHI>IX TaKIIM cnoco6oM 

H3 p;aHHI>IX ISR [36], c p;aHHI>IMH npn MeHI>lllHX :JHepniHx. Bnp;Ho, 'ITO OHII 

COBnap;aiOT )1;0 CaMI>IX MaJieHbKIIX :JHeprHH. 3aMeTHM, KCTaTII, 'ITO H3 (2) 

norry'IIIJICJI 61>1 p;pyroii pen;enT: P~ = 2P2n; P:: = 3P3n ·II T.p;. II Torp;a, 

Boo6U1e roBopH, EP~ t= 1 II EP:: t= 1. 

3annllleM <J>opMyrry (6) B p;pyroM Bnp;e, p;liH 'Iero BBep;eM Heupepi>IB

HI>IH napaMeTp m '= zfzo, KOTOpblll 3anoJIHIIT npoMen\:JTKII B )l;HCKpeTHOll 

OCII n Ha pH C. la II KOTOpbiH Mbl .p;omKHbl 6I>IJIH BBeCTII ellle p;o nOJI)"-IeHIIJI 

(2). 'IT06I>I He IIHTerpiipoBaTI> no p;ucKpeTHoMy~napaMeTpy n. Torp;a [49] 
n+l 

Pn·= j P(m)dm, (7) 
n 

00 

<m>=j mP(m)dm = 1/::0• 
. 0 . 

rp;e P(m) = <!> W (<:>); (8) 

To ecTI>, p;ucKpeTHoe pacnpep;erreHIIe Pn npep;cTaBJIJieTcJI B Bup;e · riicTo

rpaMMI>I c lllaroM, paBHhlM 1, OT HenpephlBHoii KNO-ImBapnaHTHoii <I>YH~ 

KD;IIII P(m). B pa6oTax [51, 52) IICnOJib30BaJICJI nO'ITII TaKOH n,::e cnoco6 
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PHc. 3. CpanHeHrre rJKcneprrMeHTalr:bHbiX pacnpe~enemrif no MHo1Ke

CTBeHHOCTH C Bbi<fHClieHHbiMH IHJ 3KCnepHMeHTa1IbHbiX lKe pacnpe~elieHHH, 
Ho nony<reHHbiX npr:r 6onee BbiCOKHX rJHeprrurx, no pe:u;enTy P~ = P2n + 
P2n+b P~ = P3n + P3n+l + P3n+2 r:r T.~. - ecnr:r nepoHTHOCTH KaKoro-To 

pacrrpe~eneHHH Pn paBHbi nnor:u;a~r:r no~ Kpr:rnoii B HHTepnane zo (pr:rc. 26 ), 
TO BepOHTHOCTH pacnp~elieHHH, COOTBeTCTByiOr:u;ero z0 = 2zo, paBHbi cyM

.Me coce~nr:rx nnor:u;a~eif Ha ocr:r z: P0 = Po+ P1 r:r T.~. Omn6Kr:r TO<reK ne 

nprme~eHbi. Kpr:rnbie nony<reHbi no cpopMyne KoppeKTHoro KNO-cKeifnr:rHra 

(6) ~liH cfJYHKII;HH 'l!PP(z) (21), (22) (Ha rna:J He OTliH<raiOTCH) 
. . . 
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<n> 
3.0 

PHc. 4. 3anr:rcr:rMoCTb :u;eHTpalibHbiX MOMeHToB pacnpeJfelieHr:rii Dq = 
(~(n- <n> )qPn)lfq OT <n>. lfeTHbie r:r He<reTHbie MOMeHTbi paoHeceHbi 
Ha 1. Bbi<rr:rcneHHbie To<rKr:r n~ny<reHbi, KaK Ha pr:rc: 3. · Omr:r6Krr To<reK He 

npr:rBe~eHbi. Br:rJ{Ho, <rTo nanr:rcr:rMocTr:r Dq( <n>) JI.n.ir rJKcrrepr:rMeHTalibHhlXH 

Bbi<rr:rcneHHbiX T~<reK coBnaJfaiOT. IIpiiBeJfeHbi npHMbie Bpy6nencKoro (16). 
IIoKaoaHbi HHlKHr:re rpaHr:r:u;bi :JHa<reHrrii Dq - nenr:r<rrrHa Dq MHHHMMbHa 

-npr:r J{aHHOM <n>, KOrJfa TOlibKO J{Be coce~Hr:re BepoHTHOCTH Pn He paBHbi 

II}' liFO. 8Tr:r rpaHHII;bi HBliHIOTCH er:u;e . O~Hoii MaTeMaTH<recKoii npH<rHHoif 

Taro, <rTo npHMbie Bpy6nencKoro .He MoryT npoxo;iiiTb qepen 0 · 
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rrorry'!eHIDI pacrrpep;erreHHH no MH02KeCTBeHHOCTII ll3 Henpep_hiBHOH lf>yH

KD;liii, KOTOpaH, op;HaKO, He 6hlrra KNO-rmnapHaHTHa. 

Mo2KHO cKanaTh, 'ITO onpeAerreHIIe noiDITIDI nop;o6HH ocTarroch onpe-

p;errenHeM p;rr.ll nenpephlBHhlX if>YHKn;ri, a HnMeHHliC.li TOlihKO cnoco6 norry

'!eHIDI p;IICKpeTHOrO pacrrpep;erreHIDI no MH02KeCTBeHHOCTII II3 Henpeph!BHOH 

if>yHKD;IIll. BMecTo BHyTpenne npoTHBope'IIIBoro pen;errTa, KOTOphlM Mhi 

lf>aKTII'!eCKll ITOlih30BaliHCh B (2) 

Pn = P(m)jm=n' 
(9) 

Mhl Terreph HMeeM KOppeKTHhlH pen;enT (7). 
HenpephlBHali KNO-uHBapuaHTHali if>YHKD;IDI P(m) o6rrap;aeT npo-

cThlMII cno:iicTBaMII, KOTOphle '!acTo rrpnnuchlBaiOTC.li p;HcKpeTHOH if>yn

KD;HII Pn, 'ITO npunop;HT K nep;opanyMeHH.liM. A6corrroTHhie II n;eHTparrhHhle 

cTaTIICTII'leCKIIe MOMeHThi if>YHKD;IIII P( m) rrporropn;IIoHalihHhi ee cpep;HeMy 

3Ha'leHIIIO <m> B COOTBeTCTBYIOIIJ,eH CTeneHII (z := mj<m> ): 

<mq> 1 joo . joo --= ·-- mqP(m)dm = zq'll(z)dz =canst; 
<m>q <m>q 

(10) 

-00 -oo 

00 ( )q 00 
~ = j m-<m> P(m)dm = j (z -1)q'll(z)dz =canst. (11) 
<m>q <m>q -

-oo -oo 

<PopMyrry (7) M02KHO npep;cTaBIITh B IIHTerpalihHOM BIIp;e [49] 
00 00 

L:Pn = j P(m)dm = <I>(k). (12) 
k k 

B cTaTIICTIIKe '!acTo HcrrorrhnyeTC.li nop;o6Ha.H ( TO'!Hee, paBHaJI 1 - <I>( k)) 
HaKOIIlieHHali ¢JYHKIJ;II.H pacrrpe~eJieHH.H, BMeCTO p;IICKpeTHhlX II Herrpephl

BHhiX rrpoii3BO)l;HhlX oT nee nepo.HTHOCTHhlX ¢lyHKIJ;HH Pn II P(m) [53]. 
HopMuponaHHali Ha < m > (no ocu k) IIHTerparrhHali nepo.liTHOCTh 

. '<I>( k/ < m >) cBHnaHa c W ( z) paneHCTBOM <I>( z) = j~ W ( z )dz li yp;onrre-

TBOp.lleT ycrroBIDIM <!>(0) = 1 II J:<I>(z)dz = 1, BhlTeKaiOIIJ,liM ll3 (3) [54]. 
BepO.liTHOCTIIPn Bhl'IIICJI.liiOTC.li II3 <I>(z) rrpoiiJ,e, '!eM ll3 w(z) B (6): 

Pn = <I>( nzo) -<I>( ( n + 1 )zo)· (13) 

<PyHKD;IDI <l> ( Z), B OTli~'!IIe OT W ( Z), IT03BOJI.lleT HaHeCTli pacnpep;erreHIDI ITO 

MH02KeCTBeHHOCTII npii pa3HhlX 3HepriDIX Ha op;Hy KpliBYIO (piiC. 5) [55]. 
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4 . 

Puc. 5. llHTerpaJibH?!f pyHKIJ;II.H <I>(z) = J~if'(z)dz (12)._ fiO:JBOJI.HIO

Il{aH, B OTJIIPIIfe OT 'lJ(z), HaHeCTH pacrrpeAeJieHif.H ITO MHOE<'CTBPHH()rTu 

rrpn pa:JHbiX ~Heprii.HX Ha OAHY Kpnnyro. B KWiecTne <m> ncri0,7bnonaHa · 

upn6mvKeHHaH popMyna <m>=<n> +0,5 (14). Kpnn<ur Ha ]JIICJ:HKax rro

Jiy'IeHa IIO arrrrpOKCIIMaiJ;II.HM 'lJPP(z) (21), (22) (Ha rJia:J He paniJII~IaiOTC.H). 
Ouur6KII TO'I~K He upnneAeHbi 
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5. IIPlfBJHDKEHHbiE CJIE,Il;CTBM.ff 

II pn He o'leHh MarreHhKIIX <n> nn ( 7), ( 8) npu6rrn.iKeHHO rrorryqaeTcH 
ex, n+l 

<m>= j mP(m)dm =I: j mP(m)dm:::::: 
0 n n ' 

n+l 

::::::I::(n+0,5) j P(m)dm=L:(n+0,5)Pn=<n>+0,5, (14) 
n n n .. 

'ITO n TaK BII)l;HO Ha pnc. 26 - u;eHTP TH.iKeCTII Ka.iK,o;oro 61ma P, Haxo,o;nT

cH rrpnMepHo rrpn z / zo :::::: ( n + 0, 5), nHa~nT, u;eHTp TH.iKeCTII Bceil cpnryphr 

IIO)l; KpiiBOH rre.iKIIT rrpii zj zo = m:::::: ~( n + 0, 5 )Pn [55]. 
Ha puc. 6 ( HII.iKHIIe KpiiBhle) rrpnBe)l;eHhi TO'IHhle naBIICIIMOCTII <n> 

oT <m>, rrorryqeHHhle no cpopMyrraM (7), (8), )l;ITH arrrrpoKCIIMau;n:II W(z), 
rroKanaHHhiX mi puc. 7, orruchmaroru;nx e+e-- II pp-BnanMo)l;eilcTBI:IH. Bn

)l;HO, 'ITO )l;IT.ll pp-B3ai:IMO)l;eHCTBI:Ill IIpi:I6ITI:I.iKeHI:Ie (14.) XOpOIIIO BhliiOITHHeTC.ll 

y.iKe Ha'IIIHaH c <n>~0,2, 'ITO COOTBeTCTByeT Pna6 ~3 r3B/c. 
Ilpn6ITII.iKeHHOe COOTHOIIIeHIIe Me1K)l;J IJ;eHTpaiThHhlMI:I MOMeHTaMII He

rrpeph!BHOH II )l;IICKpeTHOll cpJHKIJ;Illl OKa3hiBaeTCli ellle rrporu;e, T.K. )l;06aBKa 

0,5 B n I:I <n> COKpalllaeTCH: 
n+l n+l 

{lq =I: j (m-<m> )qP(m)dm:::::: L:(n-<n> )q j P(m)dm =-Dg (15) 
n n n n 

(eM. puc. 6). lJ03TOMJ TO'IHaH IIpOIIOpll;I:IOHaiThHOCTh fl~jq rx< m > )l;ITH 

cpyHKu;nil P( m) (11) rrpiiBO)l;I:IT K rrpn6rrn.iKeHHOH cpopMyrre )l;IT.ll Pn [50, 54] 

Dq rx ( <n>+0,5), (16) 

OTKy)l;a, IIpi:I rrepexo)l;e KO BCeM napH.iKeHHhlM qacTIIIJ;aM B pp-B3ai:IMO)l;eiiCT

BllliX1 corrracHo (1 ), rrorryqaroTCH "rrp.HMhle Bpy6rreBcKoro" [56, 57] 

D~h rx ( <nch>-1) · (17) 

Ha puc. 4 rroKanaHhi :JTII rrp.HMhie B BII)l;e (16) . .I(o rroHBITeHII.ll KoppeKTHOH 

cpopMJIThl ( 6) C'IIITaiTOCh, <iTO 3TH 3MIIIIpii'IeCKIIe IIp.l!Mble CBII)l;eTellhCTBy

IOT o HapyrneHIIII KNO-cKeilmmra, T.K. He rrpoxo)l;.HT qepen 0. 

lin (7), (8) u (14).rrpu6nuJKeHHO rronyqaeTc.H TaKJKe [54] 

p _ P( )I ~ 1 W ( n + 0,5 ) 
n - m m=n+0,5 - <n>+O, 5 <n>+O, 5 · 

(18) 
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PHc; 6. 3anHcHMocTb paomux rrapaMeTpon l{HCKpeTHoii: pyHK.QHH Pn aT 

cooTBeTCTBYIOI.QHX rrapaMeTpon HerrpepbiBHoii: pyHK.QHH P( m) l{JIJI arrrrpo

KCHMa.QHH W(z), OIIHCbiBaiOI.QHX e+e--aHHJlrHJIH.QHIO (20), (22) (TO'I€'IHbie 

JIHHHH) H pp-BoaHMO!{eiicTBHH (21), (22) (uiTpHXOBbie JIHHHH). CrraomHIJe 

rrpHMMe ~ rrpH_6JIH)KeHHbie popMyJIIJ (14), (15). 3Ha'IeHHH D3 H D4 CMe

I.QeHIJ BBepx Ha 0,5 H 1 COOTBeTCTBeHHO ',. 



\f(z) 
10° 

10-l 

10-2 

1o-3 L :j; ' I 
1.5 ' I '), 

___ --I 

+ _ o 7,7f3B 

e e . 91 r8B 
I g ,. 

1.0 

~ 1 \ 
A 12 f3B/c 

0.5 f- fi·l. f ~ pp :t BOO f3B/c 

1 z 2 3 

Puc. 7. llpiiMephl pacrrpe.u;eneHIIH rro MHOlKeCTBeHHOCTII oTpiin;aTeJibHMX 

'IaCTIIIJ; ,ll;llH e+ e-- II pp-B::JaiiMOp;eHCTBIIH ( Jiorap1I(pMII'I€CKIIH II JIIIHeHHhlH 
MacuiTa6M), rtocTpoeHHMe B Koopp;IIHaTax "IIcnpanJieHHoro KNO" (18): 
z = (n+0,5)/( <n> +0,5) II \]i = ( <n> +0,5)Pn. KpiiBhle p;JI.H e+e- II pp: 
\]/1 (20), (21) ( ); '112 (20), (21) (---- -); . \]/3 (22) (- ........ ). 
0mii6KII TO'IeK He rrpiinep;eHM; oHII rrop.Hp;Ka IIJIII'6onbme paccTO.HHHli Me

lK.qy KpiiBbiMII 
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t: 

Ha puc. 7 rrpune;n;em,r rrpHMepi.r pacrrpep;erreHuii: B 3THX Koop;n;nHaTax ;n;rr.ll 

e+ e-- u pp-nnauMop;erlcTnuii:. Mn ( 18), rrpn rrepexo;n;e Ko BCeM nap.!IlKeHHhlM 

'I aCT ImaM B pp-B:JaiiMop;eii:cTBII.liX ( 1), crre;n;yeT 3Mrrnpn'Iecxuii: "ncrrpanrreH
HI.Iii'' KNO-CKei:immr, rrpe;n;rro)KeHHI.Ii:i B [56, 57]: 

1 . (~h-1) 
Pnch = <nch>-1 \]i <;ch>-1 . (19) 

,Ilrr.!I Bcex 3ap.!I2KeHHbiX 'laCTim B e+e--aHHIIriili.liiJ;IIII II3 (16), (18) II (1) 

IIOJiy'IaiOTC.li TaKue 2Ke COOTHOWeHII.li, KaK (17) II (19), TOJibKO Bee 3HaKII 
''-" MeH.liiOTC.li Ha "+". 

6. B3AMMO,ll;EMCTBMJI e+ e- M pp 

Ha puc. 8, 9 rrprme;n;eHI.I OTHOWeHII.!I (<n>+0,5)/D2 n DqjD2 ;n;nH 

e+e--aHHIIriiJI.liiJ;IUI IIpu J8=3-:-161 r3B II ,[l;JI.ll pp-Bnam.wp;eiicTBIIH rrprr 
' . 

v's=2,7-:-62 r3B (Pna6=2,8-:-2 000 r3B/c}, a TaK)Ke PP rrpu v's=546 r3B. 

Mn ( 16} .liCHo, '-ITo 3TII BeJIII'IIIHI.I, B OTJIII'Iue OT 'facTo ncrrorri.nyeMI.rx Cq 
(eM. HUlKe}, ,[l;Oli2KHhl 6I.ICTpo BhlXO,[J;IITb Ha IIJiaTo C pOCTOM 3Heprnu. 

B MaTeMaTII'Iecxoii: cTaTIICTIIKe BeJIH'IIIHa DE Ha:JI.IBaeTc.li .u;rrcrrepnr

eif, DeJIII"'IIHa (D3j D2)3 - acii~MeTpiiei'i:, a [(D4/ D2)4- 3] -:- ;)Kcn;eccoM 

[53}. B «f>IInnxe MHOlKeCTBeHHoro pmrqJ;eHn.li 3TJI nemr"'IIHI.I o6I.I"!Ho nc
IIOJib3JIOTC.li 6en COOTBeTCTBJIOUJ;UX CTeiieHeH . 

KpnBI.Ie rrorry'IeHI.I no «f>opMyrre (6) rrpu rro;n;cTanonxe B nee «f>YHKn;uii: 
W(z), uno6pa2Kenmrx Ha puc. 7. ITepni.Ie ;n;ne «f>ynxn;nu p;rr.ll e+e:- [11}, [50} 

Wre(z) = a1zc
1 

exp( -btz); W2'(z) = a2(z- c2)3 exp[-b2(z- c2)2} (20) 

(rrpu z < c2, W2'(z) = 0). CnoBo;n;ni.Ie rrapaMeTpi.r: c
1
=11; c

2
=0,2; a Ko-

3«f>«f>nn;neHTI.I, IIOliJ"'aiOtn;UeC.li II3 JCliOBIIH (3), a1=223367; b
1 

= Ct+1=12; 
a2=15,2; b2=2, 76. ,Ilrr.!I.pp-B3aiiMop;encTBIIH [58}, [50, 54, 57, 59}: 

IJI)P(z} = a1zc
1 
exp( c:.btz

2
); IJI~P(z) ='= a2(z + c~) exp[-b2(z + c2)2}, (21) 

rp;e napaMeTpi.I: c1=0,66; c2=0,14; a Ko3«f>«f>nn;neHTI.I, norry"'arotn;rrec.ll nn 

_ ycrromrii (3), at=1,19; bt=0,62; a2=1,25; b2=0,62. TpeTI..li «f>YHKIJ;II.ll W(z) 
IIMeeT o6UJ;n:il Bnp; ;IJ;JI.ll e+e-- npp-B:JaiiMop;eiicTnnii [60, 61} 

\]i _ N 1 ( [ln(z +c) -JtJ2) 
3 - ~a . z + c exp 2a2 ' . (22). 
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·Puc. 8. 0THOIIIeHHH MOMeHTOB pacrrpe!{eJieHHii.rro MHO)KeCTBeHHOCTH 

OTpH~aTeJibHbiX qaCTII~ B e+e--aHHHTHliH~HII (Dq =: [~(n-<n>)qPn)Jlfq). 
BenH'IHHa D5/ D2 cMeiL(eHa BBepx Ha 1. KpHBble rrony'IeHbl rro popMyne 

KOppeKTHOroKN0-cKeHJIHHra (6) IIpH IIO!{CTaHOBKe B Hee aiiiipOKCHMa~IIH 
Wie' (20) (---); w~e (20) (---- -); W§e (22) (····,···). lipH 
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Puc. 9. 0THOIIIeHIIH MOMeHTOB pacrrpe!{eJieHirii rro MHO)KeCTBeHHOCTH oT
prr~aTeJibHbiX ·qacTII~ B pp-BnaHMO!{eifc'-rBHHX (Dq =: [~(n- <n> )qPn)Jlfq). 
KpHBble ·rronrreHbi rro popMyne b:oppeKTHoro KNO-cxeiinrrHra (6) c pyH-

K~HHMH wfP (21) ( · · ); w~v (21) (- ~-...: -); w~v (22) (- . ....... :.y 
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Puc. 10. HopMHponaHHbre MOMeHTbi pacrrpel{eJieHHH rro MHOJKeCTBeH

HOCTH q.TPHI{aTeJibHbiX •mcTHI{ n e+e--aHHHrHJIJII{HII Cq =<nq>/<n>q, 
rl{e <nq>= "E,nqPn. KpHBbie rronyrreHbi rro cjwpMyne KoppeKTHoro KNO
CKeifnrrHra (6) C cjJyHKI{IDIMH \llie (20) ( ); W2e (20) (- - - - -); 
w~e (22) ( ...... :. ). . BII!{HO, 'ITO :3TH MOMeHTbi He l{OJIJKHbi 6biJIH el.l{e BbiH-

TII Ha IIJiaTo rrpu :JTHX :JHeprrrJix, ecnrr BbiiTOJIHJieTcJI KoppeKTHbiH KNO
CKeifmmr (6). IIprr Bbi'IHCJieHih~ KpiiBbixP0 rronaranocb paBHbiM 0, T.K. B 

:JKcrreprrMeHTe He rrnMepJIJIOCb. 8To IIpiiBO!{liT K rrponany nHa'IeHHH Cq rrprr 
<n>=-.1 
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Puc. 11. HopMIIponaHHbie MoMeHTbi pacrrpew:neHmr rro MHO)KeCTBeH

HOCTII oTpHI{aTeJibHbiX 'IaCTIII{ B pp-nnaiiMO!{eHC'J'BIIHX Cq =<nq>/<n>q, 
rw· <nq>= "E,nqPn. KpiiBbie IIOJiy'IeHbi IIO cjJopMyne KoppeKTHOro 1\NO

CKeliJIIIHra (6) IIpii IIO!{CTaHOBKe B He~ cjJyHKI{JIII \JiPP(~) (2J), (22) (Ha rn:an 

He pannwraroTcJI). BII!{HO, 'ITO :JTII MOMeHTbi He l{OJI)KHbi 6billii.eme BbiiiTII 

Ha rrnaTo rrpuaTirx :JHeprriJix, ecmr BbiiiOJIHJieTcJI KoppeKTHbiii KNO-cxeii

JIIIHr 
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r;:~;e 2 II3 4 rrapaMeTpoB c, Jl, N, II a HBIDIIOTCH cBo6o;o;HhlMII, a ocTarrbHI>Ie 

2 cBH3aHbi ycrroBIIHMII (3) . .Il:rrHe+e-: N=1; J1=0,43; a=0,18; r=0,56 . .IlrrH 

pp: N=1,06; J1=1,638; a=0,121; c=4,25 [61]. 

Ilop;'IepKHeM, 'ITO BCe 3TH CB060;r:t;Hbie rrapaMeTphl, 3ap;aiOil..I,He KOH

KpeTHbiH Blip; <l>YHKIJ;IIH w(z), He CBH3aHhl c caMIIM YTBepJK;r:t;eHHeM 0 KNO

CKeiimmre, B OTliii'IIIe OT 3aBIICHil..I,IIX OT 3Hepriiii rrapaMeTpOB II3 pa3p;. 2. 

HecMoTpH Ha cymecTBeHHbie pa3liii'IIIH B aHarriiTir~recKoM Bup;e <l>YH

Kn;uii W1- W3, BCe Tpii rpyiiiibi KpiiBbiX Ha puc. 8 (a TaKJKe Ha pnc. 9) 

O'IeHb 6rrii3KII. Brrii3KII OHII TaKJKe Ha' pncyHKax 10' 11, rp;e IIpHBep;eHhl 

HopMHpoBaHHbie MOMeHThl Cq =<nq>/<n>q p;rrH Tex JKe p;aHHbiX. Bemr'Iu

Hbi Cq He BbiXO;r:t;HT Ha rrrraTo p;a1Ke rrpii 3HepriiHx ISR. H3 (18) Bllp;Ho, 'ITO 

6biCTpo BbiXO)J;IITb Ha IIllaTo Mormr 6bi MOMeHTbl <(n+O, 5)q>/<n+0, 5>q. 
II pH Bbi'IIIcrreHIIII KpiiBbiX p;rrH e+ e--aHHIIriiliHIJ;IIII P0 rrpiipaBHIIBa

rrocb Hyrrro, T .K. B 3KcrrepiiMeHTax He II3MepHrroc;& ( ocTallbHhle Pn rrepe

HOpMupoBaliiiCb K 1), 'ITO, BIIpO'IeM, CJil..l,eCTBeHHO TOllbKO )J;liH CaMhlX Ma

rreHbKIIX 3Hepriiii. (ho rrpHBO)J;IIT K rrpoBarry 3Ha'IeHnii Cq Ha pHc. 10 

rrpii < n >-+.1. B ocTarrbHOM rroBep;eHIIe KpiiBhlX B e+e--aHHIIriirrHn;nn 

(piiC. 8, 10) TaKOe JKe, KaK B pp-B3aiiMOp;eHCTBIIHX (puc. 9, 11), KpiiBble 

oTrrii-.IaroTcH TOllbKO no a6corriOTHoii BeJIII'IIIHe. TaKoe rroBep;e_Hne orrpe

p;errHeTcH riiCTOrpaMMIIpOBaHIIeM ( 6), ( 7) II He 3aBIICIIT OT KOHKpeTHOH 

<l>YHKUIUI W ( z). 

Pa3liii'IHble arrrrpoKCIIMan;uii w(z), B TOM 'IIIClle wl-3(z) (20)-(22), 

KaK ~paBIIliO, He IIMeiOT tl>II3II'IeCKOrO 060CHOBaHIIH ( CM., Op;HaKO, [62, 63}), 

BO BCHKOM CliJ'Iae, IIX IIHTeprrpeTaiJ;IIH HIIKaK He CBH3aHa C riiCTOrpaMMII

poBaHIIeM (6), (7). Ho IICIIOllb:JoBalme KaKoii-rrii6o IIn HIIX rroMoraeT JBII

p;eTb, KaK )l;OliJKHbi BeCTII ce6H 3KCIIepiiMeHTallbHhle p;aHHhle IIpii He O'IeHb 

6orrnllliiX 3HepriiHx, B crry'Iae BhliiOJIHeHIIH KoppeKTHoro KNO-cKeiirriinra. 

7. ,IJ;AHHbiE SppS 

To.qKII SppS [37] (3KCIIepiiMeHT UA5, JS=546 r3B) Ha piiC. 9, 11 
IlOliJ'le~bi ITpii TaKOM JKe IIepexop;e OT BCeX 3ap.HJKeHHhlX 'IaCTIIIJ; K OTpii

IJ;aTellbHhlM, KaK p;ll.ll pp-B3aiiMOp;eHCTBIIH (1), T.e. B rrpep;IIOliO.IKeHnn, 'ITO 
' ' ' ' 3 

liii)J;UpyiOIIJ;IIX IIpOTOHOB II aHTIIIIpOTOHOB B pp-B3aiiMO)l;eHCTBII.liX IIpii Ka-

JK)J;OH MHO.IKeCTBeHHOCTII B Cpep;HeM CTOllbKO .IKe, CKOllbKO IIpOTOHOB B pp. 
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HopMnpoBaHHbie MOMeHThl p;rrH Be ex napHJKeHHhlX 'IaCTIIIJ; B e+ e-

B3a:HMO;IJ;eiiCTBIIHX cgh =< n~h >I< nch >q paBHhl MOMeHTaM p;ll.ll OTpii

n;aTellbHbiX .'IaCTIIIJ;, 'ITO BIIp;Ho nn (1). B pp-BnanMop;eiicTBIIHX 3TO He 

TaK, nn-:Ja cp;Bnra Ha p;BOHKY B (1). Ha pnc. 12 rrpiiBep;eHhl 3TH MOMeHThl 

p;rrH pp-B3aiiMop;e:i'rcTBIIH. K piiBbie rrorry'IeHbi c TeMII .IKe tl>YHK:JJ;IIHim W ( z) 

p;rrH pacrrpe;o;erremril oTpii:JJ;aTellbHhlX 'IaCTII:JJ; (21), (22), c rrocrrep;yroll..I,IIM .. 

rrepexop;OM KO BCeM napHJKeHHhlM COi:'llaCHO (1). If3 cpaBHeHII.ll KpiiBhlX Ha 

puc. 11 u 12 BIIp;Ho, 'ITO oHn eme He Bhllllliii na rrrraTo p;aJKe rrpii 3Heprnn 

SppS - rrpn O'IeHb 6orrbiDIIX 3HepriiliX MOMeHThl Cq p;oll.IKHhl cTaTb pa

BHbiMII cgh. Ha pncyHKa:x 9, 11 II 12 naMeTHO yKa:JaHIIe Ha Hapyrnenne 

KNO-cKeHrriiHra B 3KcrrepiiMeHTe UA5- TO'IKII He rreJKaT Ha KpiiBhlX. 

Brrpo'IeM, Ha 3TIIX pncyHKax BCTpe'IaiOTCH TO'IKII, Bhliiap;aiOil..I,IIe II 

3a 6orrnrnee 'IIICliO Olllii6oK, '!eM TO'IKII UA5, HarrpiiMep p;aHHhle [29] rrpii 

Pna6=147 r3B/c ( <n>~ 2, 5; <nch>~ 7). lfacTO IIMeHHO c 3TOH 3Heprnn 

Ha'IIIHaiOTCH rpatl>IIKII, p;eMOHCTpiipyromue rrocTOHHCTBO MoMeHTOB Cgh p;o 

3Heprnil ISR II nx BHe:JaiiHhlM poeT rrpii SppS (eM: pile. 12), 'ITO CBH3hl

BaeTcH c HapyrneHneM KNO-cKeiirriiHra. Op;HaKo, Ha piic. 11 ( <PaKTII'IeCKII 

3KBIIBarreHTHOM piiC. 12) TO'IKII UA5 rre.IKaT p;aJKe HIIJKe TO'IeK 147 r3B/c 

(II rro'ITII Bcex ocTallbHbiX. TO'IeK'}. Ha caMOM p;erre yKanaHIIe Ha HapyllleHIIe 

KoppeKTHoro KNO-cKeilrriiHra p;liH oTpiin;aTellbHhlX 'IaCTII:JJ; CBHna:Ho np;ecb 

TOllbKO C TeM, 'ITO TO'IKII He Jie.IKaT Ha KpiiBhlX .. 

Ha piic. 13 rroKanaH rrpon;eHT co6hlTIIH c MHO.IKecTBeHHOCTbiO, rrpeBhl

rnaromeil cpep;HIOIO B nap;aHHoe 'IIICliO pan (x;=1,5; 2,0; 2,5) [37]. KpiiBaJI 

np;eci>, KOHe'IHO, He MOJKeT 6hlTb nrraBHoil, KaK B [37]. PanphlBhl rrpoiicxo

p;HT, KOrp;a Beliii'IIIHa ( 1\: < nch >) IIpii B03pacTaHIIIi < nch > . CTaHOBilTC.ll 

6orrnrne o'Iepep;Horo 'IeTHoro 'IIICJia, T .K. Tor;u;a o'Iepep;HaJI rrap:JJ;IIallbHaJI 

BepoHTHOCTb Pn,h yJKe He BXO;rJ;IIT B 3TOT rrpon;eHT [50]. Ha 3TOM J>IICyHKe 

yKa:Jamre Ha HapyrneHIIe KNO-cKeiirriinra crra6ee, 'l~M Hanpep;:hlp;yui,eM: 

IIop;'IepKHeM, 'ITO np;ecb pe'Ib IIp;eT TOllbKO .o· IIOJIHhlX Heynpyrix. nap

n;IIallbHhlX ce'IeHIIHX B pp-B3aiiMOp;eMCTBII.liX. "!faCTO o6cy.1Kp;a:IOTCH pacrrpe

p;eJieHIIH 110 MHO.IKeCTBeHHOCTII BO B3aiiMOp;eMCTBIIIIX "6e3 a"p;HOKpaTHOH p;II

tl>paK:JJ;IIII" (NSD), He BKliiO'Ia:IOill;IIX co6hlTIIH c "xapa:KTepHo:ii" TOIIOJIOrii

eil:, HaiipiiMep CO fihlTIIH, B. KOTOphlX BCe BTOpii'!Hhle 'IaCTIIn;hl· Jiorrap;a:IOT B 

op;Hy rrorryc<t>epy (B c.:JJ;.M.), IIliii co6hlTIIH c Ma:rreHi.Koil MHo2KecTBeHHOCTbiO 
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Pnc. 12. HopMHpoBaHHMe MOMeHTbi pacrrpe!{eJieHHH rro MHO)KeCTBeH

HOCTH napJI)KeHHbiX 'IRCTHL{ B pp-BDRHMO!{eHCTBHJIX C~h =<n~h>/<nch>q, 
r!{e <n~h>= En~hp"ch' KpHBbie rrony'IeHbi rro ifJopMyne KoppeKTHoro KNO
CKeiimmra !{1IJI pacrrpe!{e1IeHHH OTpHL{aTe1IbHbiX 'IRCTHL{ (6) C IIOC1Ie!{,YIOI1{HM 

rrepex:o!{oM Ko BceM oapJI)KeHHbiM cornacHo (1). B (6) IICII01IbDOBR1IHCb 

ifJYHKL{I!If 'lfPP (21), (22) (Ha rnao IIO'ITII He paonn'IaiOTcJI). BII!{Ho, 'ITO 

tJTII MOMeHTbi He !{OJI)KHbi 6biJIH eil{e BbiifTif Ha IIJIRTO IIpii <JTI!X rJHepriiJIX, 

ecmr BbiiiOJIHJieTcJI KoppeKTHMii KNO-cKeiimmr (6) 
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Pnc. 13. IIpoL{eHT co6biTIIII c · MHO)Keci'BeHHOCTbiO, rrpeBMUlaiOil{eii 

cpe!{HIOIO B DR!{RHHOe 'IIICJIO paD (K=1,5; 2,0; 2,,5). 1\piiBbi<' IIOliJ''ICHbi 

rro cpopMyne KoppeKTHoro KNO-CKer'Immra !{JIJI .pacrrpe!{eJieHIIII oTJJIIL{a

TeJibHbiX '!aCTIIL{ (6), C IIOCJIC!{,YIOil{IIM IIepeXO!{OM KO BCCl\1 Di:t]JJI)K('HHbi:\1 

cornacHo (1). B (6) ncrronbDOBR1IIICb ifJyHKL{IIII 'lf~P (21). (22) (Ha ma:.J HI' 

paoJIII'IaiOTcJI). CKa'IKII KpiiBOII. rrponcxo!{JIT, KOr!{ct Be1III'IIIHct ( K < Tlch >) 
' . . . . 

IIJ>II BODpaCTRHIIII < 1lch > IIpOXO!{IIT O'Iepe!{HOe 'IeTHO<' 'IIICJIO ---- TOT!{i:t 

o~epe~HCJJI rrapL{IIaJibHaJI BepoJIT~ocTb· P.,,h _y)Ke He-BXO!{IIT B :JTOT rrpoL{eHT 
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II o'!eHh 3Heprii'!Holl:rru;o;npyiOmeii 'laCTIIuell:H T.;IJ;. Heo6xo;o;HMOCTh TaKOII 

oT6paKOBKII C06hiTIIll II ee pa3H006pa3Hhie KpiiTepiiii '!aCTO ;IJ;liKTYIOTCH 

3KCrrepnMeHTallhHhiMII TPY;IJ;HOCTHMII IIX perucTpauiin. llpnHunmrarrhHaJI 

HeOrrpep;erreHHOCTh :JaKliiO'laeTCH 3;IJ;eCh p;a:.Ke He B IIpOII3BOllhHOCTII KaKIIX

liii60 KpiiTepiieB IIpii p;aHHOII rrepBH'IHOll :meprmr, a B HeB03MO:.KHOCTII 

BBeCTII "o;IJ;IIHaKOBhie" KpiiTepiiii ;IJ;ll.ll pa.:JHbiX 3Hepriiii. 

lfaCTO <lJHTIIpyiOTC.li TaK:.Ke pacrrpep;elleHHH. no MHO:.KeCTBeHHOCTII B 

KaKux-rru6o orpaHn'leHHhiX o6rracTHX 4Janonoro o6'heMa, HanpuMep B 6hi

cTpOTHhiX IIHTepnarrax. 3aMeTHM, 'IT~ npe;o;norro:.KeHue o cyruecTBOBaHim 

O;IJ;HOII YHHBepcallhHOll <lJyHKUIIII, OnHChiBaiOmeiJ: pacnpep;elleHIIH no MHO

:.KeCTBeHHOCTH B pa3HhiX IIHTepBallaX, Blle'leT :Ja C060II CHllhHOe npep;

noliO:.KeHIIe 0 Haliii'II:IH cnen;HallhHhiX ;IJ;IIHaMII'leCKHX KOppell.JID;Hll, TO'IHO 

KOMneHCIIpyiOIUIIX KIIHeMaTH'leCKIIe KOppeliHD;IIII, CBH:JaHHhie C O'leBH;IJ;HOll 

naBIICIIMOCThiO cneKTpoB oT norrHoll: MHO:.KeCTBeHHOCTH. Ka:.KeTCJI norre

:JHhiM cHa'larra nponepiiTh, He HBliHeTc.a rru 'IIICTO, crry'laiiHhiM nona;o;aHne 

Ka:.Kp;oro niiOHa B nap;aHHhiH HHTepBall, 'ITO rrerKO Bhi'IIICll.HeTCH II3 noJI

HOrO pacnpep;elleHHH no MHO:.KeCTBeHHOCTH II 6hiCTpOTHhiX cneKTpOB npn 

Ka:.K;IJ;OH MHO:.KeCTBeHHOCTH [64]. 

8 . .ff,ll;PO-.ff,ll;EPHbiE B3AWMO,I(EMCTBW.ff 

Pacnpep;erreHII.H no MHO:.KeCTBeHHOCTII no B:JanMop;eiicTBII.HX 3lleMeH

TapHhiX 'lacTIID; HopMupyiOTC.H o6hi'IHO Ha Heynpyroe ce'!eHue __;_ ce<JeHue 

po:.Kp;eHII.H XOT.H 6hi O)J;HOH HOBOH 'laCTliD;hi (Pn =an/ (Jin)· llpu HOpMHpOBKe 

Ha nOliHOe Ce'leHne pacnpep;elleHne He norry'IIITCH rrrap;KHM, nOHBliTCH Bhl6-

poc B HylleBOM KaHarre, COOTBeTCTBYIOIUeM ynpyroMy pacce.HHHIO. If 3TOT 

niiK 6yp;eT paCTli C 3HeprneH OTHOCHTellhHO OCTallhHhiX KaHaliOB, T.K. )J;Oll.H 

· ynpyroro ce'leHnH no'!Tn He naBucnT oT 3Heprnn, a Heynpyroe ce'!eHue c 

pOCTOM 3Hepruu (MHO:.KeCTBeHHOCTn) p;eliUTC.H Ha BCe 60JihUiee 'lliCJIO KaHa

liOB, cooTBeTCTBYIOIUIIX pa3HhiM MHo:.KecTBeHHOCT.HM. To ecTh, rrpu TaKOH 

HopMupoBKe runoTeny o nop;o6uu pacnpep;erreHnH MO:tKHo He npoBepHTh. 

KoH~'IHo, npu' cpaBHeHuu p;ocTaTO'IHo norrHoii Teo pun c 3KcnepuMeHTOM 

6e3pa3JIH'IHO, KaKHM onpep;eJieHIIeM nOJib30BaTbC.H, O)J;HaKO TeOpi:III M.HrKUX 

npon;eCCOB B CliJibHhiX B3aiiMOp;eHCTBII.HX noKa HeT. 
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B OTliii'IIIe OT B:JaiiMo;o;ell:cTBIIII 3lleMeHTapHhiX 'laCTIID;, rp;e noH.HTIIe 

Heynpyroro Ce'leHII.H IIMeeT BnOJIHe O;IJ;H03Ha'!Hhlll CMhiCJI, B .H)J;pO-.Hp;epHhiX 

B:JaiiMOp;eiiCTBIIHX MOrliii 6h! IICnOJib30BaThCH pa3Hhle Ce'leHII.H: (Jprod- ce

'!eHIIe po:tKp;eHII.H HOBhiX 'laCTHiJ; (B OCH<)BIIOM~ napH:tKeHHhiX II HeiiTpaJibHhiX 

1!"-Me:JoHoB); areact. BKliiD'laiOmee aprod• II ce'!enne KBaneyrrpyroro panBaJia 

XOTH 6bi o;o;Horo II:J Hp;ep; ain• BKJIIO'laiOruee ar~act, II ce'!eHIIe Bon6y:tKp;e- . 

HIIH .Hp;ep (6biBaeT norre:JHa.TaK:tKe HOpMIIpOBKa Ha aneg- ce'!eHIIepo:tK~e

HIIH XOTH 6h! O;IJ;HOII OTpiiD;aTeJibHOll 'laCTIID;hi [38]). ,II;ll.H pacrrpep;erreHIIll 

no MHO:tKeCTBeHHOCTII OTpiiD;aTellhHhiX 'laCTIID; 3TH Ce'leHII.H OTJIII'laiOTCH 

TOJibKO Ce'!eHIIeM a0 (n = 0). lfn TeX :tKe coo6pa:tKeHIIH 06 OTCYTCTBlii:I 

Bbi6poca B HyJieBOM KaHaJie, COOTBeTOTBYIOIUeM KBa:JIIynpyroMy pa3BaJiy II 

BO:J6y:tKp;eHIIIO Hp;ep, 6hiJIO 6h! ecTeCTBeHHhiM HOpMIIpOBaTh pacnpep;eJieHII.H . . . 
no MHO:tKeCTBeHHOCTII B Hp;po-.Hp;epHhiX B:Jaii~Op;ellCTBII.HX Ha (Jprod [38]. 

Ha piic. 14 npunep;eHhi :JaBIICIIMOCTII Dq OT <n> (npii HOpMnpoBKe 

Ha aprod) [65] ;IJ;ll.H B:JaiiMOp;eHCTBIIH CY-'laCTIID; C pa3HhiMII Hp;paMII IIpii IIM

nyllbCe a-'laCTIID; 4,5 f3B/c Ha HYKJIOH {KIIHeTII'leCKaH 3Heprii.H 3,7 f3B Ha 

HYKliOH) [38] BMeCTe C p;aHHhiMII aa npii 3Hepriiii.B C.IJ;.M. 26,3 II 31,2 f3B 

Ha HYKJIOH, 'ITO COOTBeTCTByeT 3Hepriiii O)J;HOH a-'laCTIID;hl B CliCTeMe no

KO.H BTOpOH 370 II 520 f3B/HYKJIOH [40]. To'IKII xopOUIO Jie:tKaT Ha np.HMhiX 

Bpy6rrencKoro Dq ex ( <n>+O, 5), 'ITO erue pan nop;TBep:tK~aeT "66JiblliYIO 

<lJyHp;aMeHTaJibHOCTb" Bbipa:tKeHIIH (16) no cpaBHeHIIIO C (17) - B .Hp;po

Hp;epHhiX B3aiiMO;IJ;ellCTBIIHX, B OTJIII'llle OT pp, Me:tKp;y'3TIIMII Bhlpa:tKeHIIHMII 

HeT B3aiiMHOO)J;H03Ha'IHOll CBH3II. ilpii 3Heprnn 3,7 
1

faB/HY~JIOH .MIIUieHII 

Ha'IIIHaiOTC.H TOllbKO c Li6, op;HaKo Ha pucyHKe BII_p;Ho: 'ITO H:a rrpHMhiX rre

:tKaT BCe npiiBep;eHHbie TO'IKII, T.e. 3aBIICIIMOCTb <lJopMhi pacnpep;eJieHIIH IIO 

MHO:tKeCTBeHOCTII OT MIIUieHII :J~eCb )J;OCTaTO'IHO CJia6aH [38]. 
Ha puc. 15 [65] npiiBep;eHhi p;aHHhle no B3anMop;eiicTBirnM .ap;ep yrrre

pop;a 3,7 f3B/HYKJIOH C pa3HhiMII .Hp;paMII [39] BMeCTe C KIICJiopop;-.Hp;epHhi

MII p;aH::EihiMII npii 3HepriiHx 60 II 200 f3BjeyKrr~k (41]. Bll:p;Ho,''ITO Bee 

TO'IKII Jie:tKaT Ha O)J;HOH npHM~H. Ha'~pe3Ke, B y~.e~:llTJ:e~H<)M MaCUITa6e, 

noKa:JaHbi. Te ~e TO'IKII npii 3,7 r;BfHYKITOH :SMe~T~· C TOR': :tKe ~pm.i:~H 
Bpy6rreBCKOro. 3;o;ecb n'rrp;Ho, 'ITO 3Ta ~p.HMaJI, TaK k~, ica~ D: Hapnc. 14, 
nepeceK~eT och a6cn;IIcc B TO'l~e <:n>= ·-0, 5 B noiDioM .corrraciiii c {16). 

llpHMoe cpanHeHue pacnpep;erreHIIII no MH02KeCTBeHHOCTII B C12Cu 
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Puc. 14. 3aBHCHMOCTH Dq = (~(n--:<n> )qPn)lfq OT,<n> /I,JIJI pacrrpe~e
JieHHH liO MHOlKeCTBeHHOCTH OTpH~aTeJibHbiX 'faCTI!¥ B ~fr-IWaH~O~eHCT
BliJIX lipli vls=26n 31 raB Ha HYKJIOH If~ aLi6, aC, aNe, aCu - lipli 

Pn·a6,;,4,5 raBjc Ha HJrKHOH. IfeTHMe If He.f:eTHMe MOMeHTbi pa.nHeceHM Ha 

1. BnAHo, TITo TOTIKH irelKaT Ha rrpJIM1>IXBpy6iiencKoro: Dq ex: ( <n>+0,5) 
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Puc. 15. 3aBI!CHMOCTb D2 = (:E(n-<n> )2 P11 )
112 oT <n> ~JIJI pacrrpel(eJie

HHH rro MHOlKeCTBeHHOCTH oTpii~aTeJibHMX qacTII~ B 0 IV e-, OCu:. n: 0 .4u
nnanMo~eifcTBHJIX rrpn Pna6=60 If 200 raBjc Iia HYKJIOH II B CNe, CSi. 
CCu, CZr - rrpn Pna6=4,5 raB/c Ha HYKJIOH. Ha BperJK(' B yneJIIJTf('HHO!If 

MO.CUITa6e liOKarJaHa 'IO.CTb aTOTO pncyHK~, 6JIII3KciJIK Ha'IaJIY KOOJJ,.'liiiiCIT. 

Bn~Ho, 'ITO nee TO'IKII, TaK )1\e, KaK II Ha puc. 14, xopomo ne:tKaT Ha lipJIMoii 

Bpy6neBcKoro: D2 ex: (<n>+0,5) (16) 

')~ _, 



1 1 ' 

V) 5 t .. ~ ; I jt 
0 4 tt I 

-x 3 t 
= v ...._, 2 

0.1 

7 
6 

5 

4 

3 

2 

• CCu-3,7A fGB 

v OCu - 60A fGB 

o OCu - 200A fGB 

}~ nneg 

0.01 
0.0 0.5 1.0 1.5 2.0 2.5 

(n+0.5)/( <n>+0.5) 

t 

j 

3.0 3.5 

Puc. 16. Herrocpel{CTBCHHoe cpanHemre pacrrpel{eJieHHH rro MHO)KCCTBCH

. HOCTH B CCu - 3, 7 raB/HYKJIOH H OCu - 60 H 200 raB/HYKJIOH B 

'Koopl{HIIaTax "rrcrrpanaeHHoro" KNO (18). BH!{HO, 'iTO popMa ·pacrrpe-

l{eJieHrri! conrral{aeT. Brrl{Ho, TaK)Ke, 'iTO oHa cyLL{ecTneHHO oTJIH'iaeTCJI oT 

cfJopMbi pacrrpe,[{CJICHHH B e+e-- H pp-B:JaHMO,[{CHCTBHJIX (prrc. 7) 
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IIpli 3,7 raB/HYKliOH II 0 16Cu npii 60 li 200 raB/HYKliOH B Koopp;IIHaTaX 

"ucnpaBrreHHoro" KNO (18) npHBep;eHo Ha pHc. 16. Bnp;Ho, ..JTo <f>opMa 

pacnpep;erremrrr coBJ:iap;aeT. Bnp;Ho Tl=tK:IKe, 'ITO oHa cy~~CTBeHHO oTrrri'la

eTcJI OT <f>opMhi B e+e--'li pp-B3aliMO)l;eiTCTBHJIX (pliC. 7). 

9. 3AKJIIOqEHI1E 

CpaBHeHne KoppeKTHoro BapHaHTa KNO-cKerrrrnHra (KNO-G) c aKc

nepuMeHTOM cop;ep:IKHTCJI TaK:IKe B pa6oTax [11, 60] (e+e-); [61] (e+e- II 

pp); [31, 54] (1r+p, J(+p u pp); [66, 67] (vA, vA II J.LA); [68] (e+p); [69] 
(AA). Ero TeopeTII'!ecKoe o6ocHoBaHIIe oTcyTcTByeT, xoTJI cy~ecTByeT 

MHoro Mop;errerr, rrpep;cKa3hiBaro~IIX ·aciiMITTOTR'lecKIIIT KNO-cKerrrrRHr. 

B naKHIO'leHIIe naMeTIIM, 'ITO pen;enT (6) rrorry'leHHJI p;liCKpeTHhiX 

pacnpep;erreHHIT ITO MHO:IKeCTBeHHOCTll II3 HenpephiBHOIT Bepo.li:THOCTHOIT 

<f>yHKIJ;llli p;arreKO He HOB. EcrrH B (6) nop;cTaBHTh w(z) = exp( -z),'TO 

(n+l)zo 
p, = j e-zdz = (1- e-zo) e-nzo [= <n>n ] . (23) 

n nzo . ( <n> +1)n+l 

lfMeHHO 3TY npon;ep;ypy 1ICIIOllb30Bali firraHK [70] )l;liJI KBaHTOBaHHJI Henpe

pbiBHOrO MaKcBerrrroBcKoro BepoJITHOCTHoro pacnpep;erreHHJI ( z = E j kT; 

Zo = hv j kT) B O)l;HOIT 113 <f>opMyrrllpOBOK KBaHTOBOH riiiTOTe:Jhi, np~ rrorry

'!eHHII TellliOBOrO ClleKTpa (Pn- BepOJITHOCTh n <f>oTOHOB,'laCTOThi v). 

B p;pyrllx II:JITO:IKeHHJIX rrpo6rreMhi TenrroBoro Rnrry'leHRJI, rrp1I KBaH

ToBaHIIII 6orrhn;MaHOBCKOrO· CIIeKTpa, 06bi'IHO <f>aKTli'leCKli liC~OITh~Y~TCJI 
pen;enT (9): P~ = P(n) oc exp (-~), rp;e E = nh":, ~ nocrrep;y10~err rre

peHopMIIpoBKorr Berrll'IHH P~ K 1: Pn = exp (-W) /:E exp(-W) ~ ''I'~~ H:e 

MeHee penyrrhTaT TaKoil rrpon;ep;yphl coBna·p;aeT c (23), T.~; p;rrJI 3:KfrioH~H
n;1IarrhHOrr <f>YHKIJ;IIH (II TOIThKO p;rrJI Hee) oTHotneHne Pn/ P( m )rrp1I n =· m 

He 3aBHCIIT OT .n. KcTaTR; p;rrJI aToll: <f>YHKIJ;IIII TC:K~e <P(z) = :W(i). · 
Cpep;Hee 'lliCITO <f>oTOHOB (<f>oHoHoB) '!aCT9T~ v rrrraHKOBCKoro cneK

Tpa <n>= :EnPn = [exp(zo) -1j-l = (exp£T- n-l CBJI[}aHO C COOTB~T
CTBYIO~err cpep;Herr Berrli'IIIHOrr 6orr:r,n;MaHoBcKoro cneKTpa <m>~ 1/z,o = 
kTjhv TeM :IKe llp1I6llli)KeHHh!M COOTHOllieHlleM (14) <m>~<n> +0,5. 
To'IHM naBIICIIMOCTb npn 6orrhlliiiX z0 (Malih!X ~), B cB~;II, c T~op11err 
TenrroeMKOCTII,, npiiBep;eHa, HanpHMep, B [71, p11c. 27, 28] ( cp. c pm;. 6) .. 

~' 
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BDipruKeHHhlH 'Iepe3 <n> pe3yrr~>TaT (23) (n CK06Kax) - pacrrpe

;o;erreHIIe Bo3e-8iiHIIITeiiHa, '!acTo IICIIOllb3yeTC.li rrpii IIHTeprrpeTaD;II.liX 

OIIIICaHII.li pacrrpep;erreHIIH ITO MHO.JKeCTBeHHOCTII OTpiiD;aTellbHhlM 6IIHOMII
allbHhlM pacrrpe;o;erreHIIeM [4 7, 48]. 

MaTeMaTII'IeCKa.JI rrpon;e;o;ypa (23), He3aBIICIIMO OT ee <f>II3II'IeCKoro 

o6ocHOBaHII.li n [70], crre;o;yeT II3 o6r.u.ero rrpiiHn;nna, rrocTyrrnponaHHoro 

HaKaHyHe C03}l;aHII.li COBpeMeHHOH KBaHTOBOH MeXaHIIKII - IIpaBIIJia KBaH

TOBaHII.li BopHa-KpaMepca [72, 73] .,.-'-- pen;errTa rrorry'IeHH.li ;IJ;IICKpeTHbiX 

KBaHTOBOMeXaHII'IeCKIIX Beliii'IIIH II3 COOTBeTCTBJIOill,liX IIM HeiipepbiBHhlX 

Krraeeii'!eeKIIX. B HaiiiiiX o6o3Ha'IeHII.liX II Y'IIIThlBa.JI Hallie orrpe;o;erreHHe 

{)iJ>(z)j{)z = -W(z) (eM. pa3p;. 4), aTOT IIpiiHD;liii MO.JKHO e<J>opMyrrnpo

BaTb TaK: ;o;neKpeTHa.JI nerrii'IHHa P1, eB.li3aHHa.JI e KBaHTOBbiMII eoeTo.liHII

·1rMII [ II [ + T 1 paBHa iJ>(l)- iJ>(l + r) {eM. (13)), rp;e iJ>(z) Bhl'IIICli.lieTe.li 

II3 -r[8il>(z)j8z] = rw(z) = P(m), r;o;e P(m) ~ Krraecii'!eeKIIH aHarror 
KBaHTOBOH Beliii'IIIHhl ~· 
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ronoxBaCTOB A.M. 
KNO-cKefumur 

06CyxJlaiOTCll BOOpOChl, CBll3aHHhie C KOppeK1 
pacnpe.nerreuuii no MHO:lKecTBeHHOCTII. IlpuB_e.nei 

- I 
,nng pacnpe.nerremm OTpiiUaTerrhHhiX qa 
DI>H ...fS = 3 + 161 rsB, B Heynpymx pp~BJaHM0./!1 
(u pp 546 rsB) u B ueynpymx ll.nJ 
npii Pna6 = 4,5 + 520 rsB/c Ha H)'KJIOH. 06c)')KJ:Iae1 

cKeiinuura, nonyqeuuoe B SKcnepuMeHTe npu ...fS: 

Pa6oTa BhiOOliHeHa B na6opaTopiiii BhlCOKIIX 

llpenpi!HT 06belti!HeHHOro IIHCTI!l)'Ta llltepHLIX I 

IlepeBo.n aBTopa 

Golokhvastov A:I. 
KNO Scaling 

The questions related to the correct ' 
of the multiplicity ·distributions are discussed. 

is presented for the negative particle multi] 
at ...fS = 3 ~ 161 GeV, in inelastic pp interactions 
546 Ge V), a1fd in inelastic nucleus-nucleus in ten 

per nucleon. An evidence for the scaling 
in the experime~t·a~:...Js =546 GeV is discussed. 

The -investigation has been performed at the 
JINR. 
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