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MHoxecTBeHHOe polt,Il;e:ime 11acnm npO,llOJilltaeT OCT8B8Tbc.il OJlHOll RS 

aKTyam,Helill!IDC npo6JieM gll!SRKI! BHCOKIDC 3Heprnil XOTH 6H IlOTOMy, 11TO 

COCT~eT 60J!&myD 118CTb IlOJIHOro ce11eHRH 8lU)OH-a.v;pommx n a.v;poH-. . . 

fl.llepmrx CTOJilWOBe:imii yxe IIPH Eo > I raB. rJiaBHaH TpyJlHOCTb amlJm-. . 

sa aToro npo~ecca - 6oJ!&moe 'fflCJio _cTeneHeil CB060,zn1 cncTew. 

llilTepeCHl:le (n OT118CTH BHHyli,ll;eHHl:le - BCJie,llCTBRe npaKTl'!11eCKOll 

HeBOSMOXHOCTR IlO.rrytleHRH "rroJIHOll RHq:opM~" 0 Heynp~ coy,llapemt

HX 60J!&WOH 3Heprnn) IlOilHTKR ycTaHOMemm CBOiiCTB MHOllteCTBeHHHX 

npo~eccoB, ncxo,wi: ns HeMHornx.paspa6orammx npnmn:rroB Teopnn cHJII,

mrx B38RMO,lleiiCTBRii (TaK H83HBaeM!:lii RHKJiilSRBH!ltt IlO~OJl)., BCTpe118IOT 

SaMeTmre TpY.llHOCTR, CBH38HHl:le, B 118CTHOCTH, C Te~ o6CTOHTeJll>CTBOM, 

11TO RH~3HBHl:le p~cnpe,lleJieHHH. OK83aJil!!Cb MM01iyBCTBRTeJll>HIDm K BH-

6opy Mex.JlY·paMR'llil:lMR, Hepe,llKo HCKZID118IOlllIDffl lU)yr lU)yra no CBoe,ii 

aKCHOMaTHKe, IlO,llXO,llaMH K npp6JieMe. B 3TOii CBHSR :a..osJiaraIOTCil Ha,llellt

,Jll,l H~ ns711e:im~ MHoro11acTR11mrx: pacnpe,lleJie:imii n Koppe.ir.m:mii: Mex,llY po-

Jlt,Il;eHHm.m 11acnmaMH, a TaIOlte - Ha HCCJie,lloBaHRe HeynpyrHx·coy,llapeHHii 

C HlU)8Mll (RHTepec K IlOCJie,llHnM CTJ1MYJIRPOBaH H,llemm:_ 0 BOSMOllHOCTH 

HCilOJll>30B8HHH HlU)a B Ka11eCTBe npocTpaHCTBeHHO-BpeMeHHoro aHaJIHSa

Topa npo~ecca). 011eBH.llHa TaR.Jte He06XOJlllMO~Tb IlOHCKOB HOBHX MeTO,llOB 

aHaJIRSa BS8HMO,lleiiCTBHii (B oco6eHHOCTH - RH.ItHBPl,ItyaJil,ffilX C06blTHii). 

Peqiep:epyeMaH pa6oTa IlOCBllllleHa H3j'11eHHi) xapaKTepHCTHK Tpex 

KJI8CCOB Heynpyr:ex COy,llapeHHii: a) npoTOH- Pl IlHOH-HYKJIOHHliX C06b!THR, 

6) KorepeHTmrx n B) HeKorepeHTHHX croJOOioBe:imii npoToHoB c HlU)aMH B 

06JI8CTH 3Heprnii 20 - 200 raB, HX BOSMOllHOii HHTepnpeTa~. a TaIOlte 

IlOHCKY H anp06artHH HOBHX CllOC060B 8HaJIH33 aKTOB MHOllteCTBeHHoii re

Hep~. 

_nuccepTa~ COCTOHT HS BBe,lleHRH, WITH rJiaB, sa1tJIJD11eH111H H npn-

JIOllte Hlllll • 
/~"- - -----

'
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B nepBOI rJiaBe omi:caH zcnOJILsyeM!ili aRcnepm.ieHTaJil,mIB MaTepHa.n 

/I-II/. Bsamro,1telcrmu1 oT6HpaJmcb ns - 6•I04 Heynpyrmc "sBes.it", 

Haitltemna: np:a npOCIIOTpe "~oJIL CJie,Ita" - 22,5 RM nepBlfl!HHX DpOTOH

HW!: l! mi:ommx TpeROBB 3M;yJII,CBOHHHX CTOmtaX, 06JIY1iemmx Ha yCKOpl!

'l'ElJIIDC IlEPH' a (DpOTOHH C p
0 

= 21 B 24 raB/C), H~B3 (npO'l'OHH c I\ = 
50 H 67 JI Ill!Oim c Po = 45 H 60 raB/C) l! FNAL (DpO'l'OHH c Po = 200 

raB/c). 06mee 'UIMO l!SYepemwx C06!iTd COCT~BlUIO -I,2•I04; ~I/3,:as 

mu: 6~a zs11epe~ coTpy,ItHHitaJm BHCTHTyTOB .A.m4a-Am, By,1tanem,:a,,lly6~ 

Ha, KpairoBa, J[eHHHI'I)a,Ita,. MocRB!i, Coqiu JI YJ.taH-EaTopa - HaWl!Yl! RM

.ner~) no AJU{JIMTY - 161, AJIMT - / 7 • 9/ :a AE.ItKP£TY - /II/ coTpy,ItHH.:. 

11ec'l'Ba11 (npJI 60, 67 JI 200TaB/c). 0'1'6op H aHSJms co6u'l'Hi npl! Bcex 

Po DpOH3B0.1tUIIICb 8,ltllBIDI o6paSOM. 

Omi:caim mtpaTite xpnep:u o,:6opa 8,lij)OH-.ayttZromwx JI 8,lij)OH-.!I,Itep

ma coy,ItapeHd, 11eTo,tt11RJ1 yr.no:amc JI lDIIIYm,cma: ( no ItpHBHSBe B 11ar

JD1TH011 nOJle. c H = ISO Ka DpJI 21 raB/ c JI woroRpaTHOJIY RyJIOHOBCROJIY 

pacceamm np:a 50 JI 67 raB/C) HSllepeHHI, ,ItOCTJll'HyTSe DpB 3TOM '1'0"1-

HOC'l'JI Ji Tersua Jl,It8H'l'll4Jlllt8ItD "iaCTBit. Yr.noBHe HSMepemut DpOHSBO -

.ItUJlCb np:1 Bcex p
0 

, ;omym,cHHe H JIOHH38IO!Omme - DpH 21 raB/c, a 

Taae B RBasuorepeBTHIDC peala:tllSX npn 50 H 67 raB/c. 

AHc8116.iiB pN- H 1rN-coY)tapeHHi "otmlll8Jll!Cb" Dpll! aH8Jllil3e OT 

RorepeHTHHX peaRm!II,. p-SQ@O- coy,ItapeHJUi - OT RorepeH'l'miX 111 coy -

,Itapemd co CB060,ItHlill BO,ItOpO,ItOM 3JIY.lll,Cli!Jll. 

BTopaH r~ pa6oTH nocBmiteHa J1sy-qemm xorepeHTma: npoToH

.!I,Itepma BsaDO.itelcTBBI B 06JlacTJ1 p0 = 20 - 200 raB/ c. 3ToT oco6mt 

TKII RpalHe nepzg)epu-qecrooc Heynpyrn am,oH-.!I,ItepHSX CTOJlltHOBeHHi,Te

open11ecRJ1 npe,1tc1tasamml em;e :a 1953 r. /I2/, - BHTepecmrll o6'!ieRT 

3E) ABTop nOJi:I.syeTca c.icy,me11 BliPaB~Tb r.ny601tyD DpHSHaTe.m,Hocn 
u sa com1eCTHYJl pa6oTy noua6opy aitcnepmreHTaJILHoro 11aTep:aaJ1a. 
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"I 

HCCJie,ItOBaHHH Kalt no npllI"il!He OTHOCHTeJII,HOii npoCTOTll ero onucaHRH 

,CHanp., B paMEaX pe~eBCKOit ~HOM8HOJIOrHH), T8K H B CBHSH c. no-BH

,Itl!MOMY, B03paCT8lOII!eii pOJll,JO Heynpyroit ,Itl!cppal{UHH np:a IlpO,ItBruKemrn B 

o6JiaCTb :ace 6oJiee BHCOKHX aHepr:aii. ~aHHhle aroii rJiaBH /I3- 23/ HBJIH

IDTCH npaKTH"i8CKH e,ItHHCTBeHHhlMll D 06J18CTH cepnyxoBCKllX ll 6aTaBCKllX 

:meprnii. 

Peaitnm1 KorepeHTHOii ,Itl!CCOUHaUHH npoTOHOB Ha H,Itpax 

p- + H,ItpO - ( N + K1T± + m1t 0 
) + H,ItpO (I) 

( I< , rn = O,I, ••• , "IHCJIO n. sapruteHHHX BTOpH"iHUX: "iaCTHU Hel{eTHO H 

paBHO I( npH nepesapH.ItKe HYltJIOHa HJIH I( + I B npOTHDHOM CJIY'Iae) 

OT6Hpa;mcb Ha <pOHe coy,ItapeHHil C HYMOHaMH no ~aspa60T8HHOH MeTO,Itl!

Ke. 06~eKTHBHOe SHa'leID!e tmCJia N h pea1un1H ( I) C IIpOll3BOJII,llllM m ca 
.. N ( max) onpe,neJlHJIOCb no BHCOTe "IlJlaTo", ,nocTnraeMOro qJyHRUllCH roh q,,, , 

r,ne o''"u:. - paccMaTp.1rnaeMoe ItaK HeHsBeCTHHii napaMeTp sHaqemrn HillK -
ti/ 

Heii rpaID!UH 9,,, · nepe,naBaeMoro npo,ItOJibHoro HMny.m,ca, oT,ne.11HJOUlee 06-

Jiacu, 3anoJIHHeMYID peal{UllHMH (I), oT pn -coy,napeHHii; N,
0

1, npn Kruit

,noM Qmax H8XO,Itl!JI0Cb Pl3 CpaBHeHHH O -pacnpe,neJieHHH ,nJJ.fI 1rna3HKOrt:: -
tu ~ 

peHTHOH (co6HTHH 6es npH3HaKOB B036YJK,ne1Il!H HJill pa3BaJia H,ncp) H cpo-
HOBhlX (saBe,nol\llle pn.-coy,napeHHH) rpynn C06!lTHii. Bo BCCH H3Y'!CHHOH 

o6JiaCTH 3Hepr:ait BMeCTO a MO%HO PICil0Jlb30BaTb npocTyro BCJrntmHY 
~ n 
Z:suie. (npHMep onpe,neJICHHH N, L - Ha pnc.Ia). IlpH oT6ope pea1un1ii 
J I. On, 

( I) C n, = l HCilOJII,30BaJIHCb nonpaBIUl Ha nponyCKH npn npOCMOTpe ll 

npn Bll"il!TaHHH ynpyrruc C06!lTHii. 

,1wI onpe,neJielil!H ce"ieHHil KaHaJIOB 6es IIei!Tp8JibHhlX IllWHOB: 

p + H,D;pO - p7r,_7T_ + R)JJJO, 

p + H,ItpO - p211+ 211- + H,ItpO 
n 

(2) 

(3) 

HCilOJil,SOBaJIHC!, Tpe6oBalil!e ~ p. ~ n ll .ItBYMepHhlH 8H8Jlll3 no nepe-
J • ,o 

,na:aaeMHM npo,nOJI!,HOil H nonepetJHOii KOMnOHeHTaM HMTiyJlbCOB (HJm HX yr-

3 
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ROBUM oneHKaM --npn 200 raB/c). HexorepeHTIWii gic>H B oT06paHHIDC·co-

61mmx (2) oneneH B < IO% npII 2I, 50 a -67 raB/c a ~ 25% np:e 200 

raB/c. IIpII paspa6oTKe MeTO.ItHK oT6opa pearumtt (I) pasBHT o6DtHtt ue

TO.Jt noJIY'Iemta CTaTBCTnqecK:HX oneHOK pa3Jil1"4HliX Kll:HeMaT:HqecK:HX BeJill

qlIH (Hanp., 8qJpeKTBBmtx: Macc·no,ItCBCTeM qacTnu) Ha OCHOBe Jillllll, ,ItaH

HUX no yrRaM BWieTa BTO.PH'llU:,ll{ qacT:r;m. 

IloJIY'Iemme TonoRorntJecK:Be ceqe1ma peaKUHtt (I)·11osBOJIBJm ncCJie

.JtOBaTI. CBOliCTBa pacnpe,IteRCimH no MHOJlteCTBCHHOCT:H (pnc.I6) B ,IU'lqJpaK

UHOHHO-KOrepeHTHllX nponeccax B 38BBCBMOCTE -OT SHeprBB. IloKa38HO, 

'!TO: 
a) IloJIHoe H TonoJioraqecKHe cetJemm nospaCTBDT B o6JiaCTH 20 -

200 raB/c; 8TOT pocT o6yCJIOM8H OTKpW38Hli8.M HOBWC Ka.HMOB C 66m, -

lIIHMB nOJIHHMli MHOlK8CTB8HHOCTHMH. 

6) 4lOpMa pacinpe.i:teJiemrn: no MHOJKecTBeHHocT:H y,,.e nyacconoBcKOro 

H He 38BBCHT OT Pa B BsyqeHHoi o6JI8CTB aHeprnii; cpe,ItHrui_MHOlK8CT~eH

HOCTI, Jiorapuq:,.mqecK_H pacTeT c Pa , Hanp., <n_> = O,I en. p
0 

+ 0,26 

{pac.IB). 

B) Pacnpe.i:teJieHBe Y.ItOBJreTnopaeT KNO-cKeiJm.Hry/24/ (pac.Ir); 

.i:tamme yKa.3llBBDT Ha no.i:to6ne CKeWHrOBHX CBOiCTB MHOXeCTBeHHOCTH 

'Ali@8KnliOHHOH lI H8'AH~P8KUBOHHOH ROMIIOH8HT llpB MHOlteCTBeHHOM POJK'Ae-

HBB. 

r) CpaBHeHHe c .i:taumnm FNAL no ceqeHIDlll qipar.MeHTarum nyq-

KOBWC llpOTOHOB Ha llpOTOHax (npmiep - Ha PBC.IB)·cBB,IteTeJII,CTByeT 0 

CJia6oii saBHCHMOCTB n, -pacnpe,JteJieHBii OT MaCCH MBW8Hli M yKa3W3aeT Ha 

cnpaBe.JtJIHBOCTI. rBnoTesu q>aKTopusarum npM noMepoHHoM o6MeHe. 

,Uam,Heimee pacCMOTpeHHe npoBO.ltl!tJIOCI., B OCHOBHOM, JJ,JiiI K8HMa(2l 

.)];1J:lI BllHCHeHBH B03MOlKHOCTH OllHCamuI 'AHHrumqecKBX xapattTepHCTEK 

'AH@aKUBoHHoi!: 'AnCCoUHaUHn na_wax B_paWta:X npoCTIIX nep:0:qiepnqecRHX 

MO.JteJiei!: 6ll.1Ill npoBe.i:teim pacqem pearumH _(2) npH Bcex P. no MO.i:teJill . 0 . 
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Pnc.I. IlpHMep onpe.i:teJieHWI 'lBCJia KorepeHTHllX peaKnliii c n, = 3,5,7 
npn 200 raB/c. (a). 

6) Pacrrpe;teJiemrn !IO MHOlt8CTB8HHOCTIIM n_ li Tl.= 11,ch B peaKUH-
JDC (I). KpHBUe - pacnpe.i:teJieHHH IJyaccoHa JJ,JIJI n._ · • 

B) 3HepreTB'I8CK8JI 3aBJdClIMOCTI, (n_) li f; JJ,JiiI pearonnt (I) (TeM
HUe KPYJKRid) H )U1CCOUHanHH Ha npOTOHax (cBeTJIUe KpyxKH, .ItaHHlle FNAL) 

r) 3aB.HCHMOCTI, 07<n>/o,,. OT n/(n,) JJ,JiiI pearonnt (I) B cpaBH8HHH C 
KNO -<pYffKUHei!: RS / 25 • 

a.) 

p 6 

•-v=--' A 1:: : 
Plic.2 • .lbrarpru.!MH OPEM (a} .H JlREM (6) JJ,JiiI peaKUH.H (2) npn BllCORHX 

p 
p 

IT .. 

rr-
5) 

aHeprRl!X. 
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0,1.UIOIDIOHHoro o6MeHa c .H,!JJ)OM (OPEM) H .nnoii:Hoii: pe)tllte-Mo,neJm (,ltREM) 

(pHc.21 IlpH paCtieTaX npeAIIOJiara.n:och (B COOTBeTCTBHH c OIIHTlillMH ,ItaH

Hmm (HHxe)), 'iTo B pearonm (2) ,noMmmpyeT KaHan p- Ll++7r-. Pema

JiaCh H OoJiee 06I1!8JI 33Aa'ia - BWICHHTh B03MOJltHOCTh 3AaKBaTHoro ormca-

HH.!I peaKinm AUCcormarnrn p- .A++7r- B paMKaX YII0!.1/IHyTHX MO,IteJieii: 

0,1.UIOBpeMeHHO Ha HyKJIOHHOH H H,ItepHott r.mmeHll.X (Jµ[.11 pememm aToi 33Aa

'ill ncno.ru,aoBa.nacb TaIOJte KOMim~ .naHHux IIO pearonm pp .. p11++'1r- B 

oOJiaCTH Po~ 30 raB/c), JWl qero pactieTH no OPEM npoH3BO'AHJD1Ch c 

pa3HHMH giopM<paKTopaMH IIHOHa. 

Pac'ieTH cneKTpOB 3qxfleKTHBH!lX Mace H Ce'ieHHii: pealtil}l:H (2) IIO 

OPEM n .nREM ,npoBOAUJUICb npn Bcex p
0 

lJ,11..lI H,Itep C, N, 0, A9 , Br H 

3aTeM CyMMHpOBaJIHCh B COOTBeTCTBim C H3BeCTHHM COCTaBOM 8MYJll,CHH H 
2/J 

3aBHCHMOCT.!IMH S(A), ,naBaeMHMH aTHMH MO,Ite.mIMH (6JIH3KHMH KA ). 

IloJIHoe ceqerurn pealtil}l:H (2) HBXOAHJIOCh npn Bcex Po HHTerparmeii: 

dfr'/ cl M"' 2 B npe,neJiax, onpe,neMeMHX :mcnepHMeHT8Jll,l:IHWl yMOBH.!IMH OT-

6opa. 
Pacnpe,neJieHHa aqxfleKTHBHliX Mace p1r+ -KOM6HHami:n (B OTJm'ille OT 

pn-) H pacna,ItHHe yrJIOBHe pacnpe,neJieHH.!I B 8TOH CHCTeMe IIOKa3HB8DT 

()OJll,WOii BMa,It OT L:J.++ (1236); HHKaRHX CJie,ItOB oOpasoBamm p -Me3oHa 

(B ~+71"--CHCTeMe) He oOHapYJKeHo. 3TH ,naHHHe xopowo corJiaC;yDTCH c· 

,naHHhIMH l1,1l..lI pearu:.mn pp-+ ppn+71-. Pacnpe,neJieHH.!I M ;,..,,.- BMecTe c 

pactieTHW.m AM· OPEM, .nREM n onTntiecKoii Mo,neJIH 1261 noKasaHH Ha pnc 

3a,O; BH,1.UIO, "ITO ,naHHHe llpOTHBOpetiaT pacqeTaM 1261 n y,noMeTBOpll

TeJU,HO OIIHCHBBJOTC.!I OPE M H .ILREM. Mp:+n.:-cneKTpH B oOJiaCTH 20 - 200 

raB H3MemIIOTC.!I o'ieHb MaOo <.aHaJiorH'iHa.H CHTyail}l:.lI BMeeT MeCTO H npn 

AH~parumH Ha npoToHax)._IloJIHoe cetieHHe pearumn (2) B npe,neJiax OWH

Oo1t IIOCTO.!IHHO B HHTepBa.ne 20 - 200 raB/c ~pHC.3B) H TalOlte Y.ItOMeT

BOpHTeJlhHO OllHCHBaeTC.lI B paMKaX OPEM H .ILREM. AHaJIH3 llpH'iHH Heco

OTBeTC'l'BHJI ,ItaHHHX paOoTaM 1261 llOKa3aJI HeKoppeRTHOCTb HCllOJll,30BaH

HOtt aunnHTY~H CT3HXepa. 
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P0 , r36/c 

. 20 60 too 200 

PHc.3. IlpHMepH pacnpe,neJiemm M;,, .. "- npn 21 (a) n 50-67 · 

raB/c (0) H aHepreTHtieCKHe 3aBllCHM~CTH (B) ceqeHKll ~eaK
Qrui (2) (1tpymm) H n-A ➔ 311±A (KpecTH, H3 CTaTbH/2 /). 

Kpmm:e: l ~ pactieTH no OPEM, 2 - .nREM H 3 - orrTMqecKoil 

MO,IteJIH / 26/. 

1,2' o pp 

1.0 

30 so 100 zoo 
PHc.4. 3aBHCHMOCTH A (cBeT

JIHe· q\nrypH) H 8 ( TeMirne ~

rypH) OT E0 : l - BH3YaJibHaJI 

annpoKCHMa.IU1fl, 2 - CPS. 

-3 -2, -1 0 ft 

~. Ilpm,mp llHK.Jll03lIDHoro yrJio

Boro pacnpe,neJiemm ( pp -coy.riape

HHH npll 200 raB/ c) • KpHBHe : l -
d 3 N= (d 3 p/E)J(p,.) ' 2 - pe)tllte3o-

BaHHaJI MIIM / 39/, 3 - TepMO,ItHHa

Mld'l.eCKM MO,IteJib 140{ 4 - rIW>O
,llHIIaMWieCKaJI MO~eJlhl4l{ 5 - MKM. 
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CpaBHelil!e M• -cneKTpoB npn: ,ItHqipamnm Ha HyMOHax H .fl.JU)ax no

Ka3IIBaeT HX KatJeCTBeHHOe no.n;o6ne: C pOCTOM Pa do/ d f,f. otJeHJ, Me.n;

JieHHO Cm3lll'8JOTCJI B 06JI8CTI, 6om,nmx M' 38 C'leT B!,1COKOM8CCOBOli -qa

CTH cneKTpa; IIO.IIOXemrn OCHOBHoro M8KCIUIYM8 C Pa He H3MeHIIeTCJI. 

PactJeTl1 no OPEM (c qx>pMipaKTOPOM BI!'A8 / F(Ll)/ 2 = en(s/ot)eXf [-JH 

><(,l~µ2)en,¾J,.r.n;e Ol= I r:rn2, 13= 0,3 CM-2) II ,llREM y.n;oDJieTBop11TeJII,

HO OllHCl1B810T ,naHH11e no 'A!1CCOim8IU11I p➔ p1T-t-n- KBR Ha npOTOHax, TaK 

H Ha i.Iwax B umpoKOM HHTepBaJie Po (MN He RaCaJIHCI, 6oJiee TOHKEX xa

paKTepHCTHK, TaKHX KaK yrJI11 'lpeiiMaHa-Hllra, ToJIJiepa lI ;zu>.). 

B pa6oTe paccMaTpHBaJICJI BOnpoc O coxpaHeHHH CIIHPBJU,HOCTB B s -

n .t -KaHaJiax peat~H (2). CBoeo6pa31,rn ,ItHqipaitimoHHWC peaitimil: (Ma-
. ,2c > JIOCTI, yr.Ila pacce.fillliJI .fl.JU)a B c.u.M. B38HMO.n;eiCTBIDI .n;ruite ,ll;J1JI 

llpHBO,ItHT K O'leHI> HeSHatJHTeJI&HOil: pasHHue MeJEJzy pacna,JUIHMH yrJIOBHMll: 

pacnpe.n;eJieHW!MlI B ClICTeMax CIIHpam,HOCTH lI roTT4JPI!'A8-,ll!teKCOH8 H .n;e

JiaeT sarpy,nHHTeJII,HIDII "pas.n;e;reHHe" MeJEJzy HHMH. ,uaruwe. He npornBope

tJaT rnnoTese coxpa~emm crmpaJII,HOCTH B t- H s -KaHanax; _,ll;JIJI 60-

Jiee onpe.n;eJie~Horo BHBo.n;a HyllteH cymecTBeHHo 60JII,IDHil: sKcnepHMeHTaJII,

HHii MaTepHaJI. 

B 38ltJIIO'leHHe rJiaBH npoBe.n;eHa npoBepKa rl!IlOTe3!1 0 BOSMOJlHOil: ne

pe.n;a'le yrJioBoro MOMeHTa npH 'Al!4JP8ltltllOHHOii: ,ItHCCOimBimH B o6JI8CTJ.I Pa= 

= 20 - 200 raB/C. M3yqeHHe CTeneHH KOJIJmHeapHOCTll BeKTOpOB nonepe-q

mtx lIMIIyJII,COB 'l8CT1IU HS peaitimii: Tl!lla (I) llOKa3aJIO OTCyTCTBHe KaKJ.IX

JI1I60 3qxpeKTOB, Heo6MCHHM11X Tpe60BaH1IeM saKoHa coxpaHemm BMIIYJII,Ca. 

TaKHM o6pa30M, BO BCeil: l!CCJie.n;oBaHHOil: 06.IIaCTH poJ!t,JteHHe 'l8CT1IU He 

npoTHBopetmT MSX8HH3MY 06MeHa KBaHTOBw.m: 'lHCJiawi: HHSmero no ClIJ.IH

tJeTHOCTH COCTOJIHHJI 0+ (KaK H llplI ,ItHqJp8Krml! Ha HyltJIOHax llpH p ~ 20-
o 

- 30 faB). 

TpeTI,JI rJiaBa ,nHCCepTBimH IlOCBllll!eHa xapaKTepHCTHKaM pN- H 
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n-N-coy.n;apeHllii (pN npH 21, 50, 67 H 200 raB/c, n-N - npn 45 n 60 

raB/c). PaCCMOTpeHH JIBWI, Te BOllpOCl1 H3 /I,5-B,I0, 28-321, KOTop11e 

.iIBJiffiOTCJI B HaCTOffillee BpeMJI opHrHHaJII,Hl1MH, Jlll60 KOHKypeHTOCllOC06Hl1-

MH C .n;aHHHMII KaMepH11X H ,lijlyrHX aKcnepHMeHTOB. 

IlpH aHaJIHSe .mo611X xapaKTepHCTH'K 3KCnepHMeHT8.llbHl1X ,!1;8HHl1X IIO 

pN - H 1r- N -cToJIKHoBeHHJIM B Tpenen n nocJie~lllHX r JiaBax pa60T11 

np0BO'A!1.II8Cb anpo6al{HJI MeTO'AHKH H cpaBHeHHC .n;aHHb!X C pacqeTHl1Mll xa

paKTepHCTHK8Mll, BHtIHCJieH!ill.Mll. no Mo.n;eJIH ltllJIBH,lij)HtJCCKOro c_p830BOro 

o6'beMa (CPS ) 11 My-JU,Tl!nepmpep:atJecKoii KJiacrepHoil: Mo.n;eJIH (l,Il{M). CJiy

-qafurne 3Be3.n;H no Mo.n;e.JIB CPS 611JIB reaepnpoBaH11 Ha.Mn ,ll;J1JI Bcex pp -, 

pn. -, rr-p - H 7r-n, -CTOJII<HOBelillii np11 BCex Pa H n, , paCCMOTpeHHblX 

B pa6oTe; SHatJeH11JI xapaKTep11CTHK 3Tl1X co611T11il:, COOTBeTCTBYJ(llllllC ytJe

Ty saKOHOB coxpaHeHllH HMflYJibCa (3CM), 3.lleKTpH'leCKoro 11 6apHOHHoro 

38pH,ll;OB H xopomo 113BeCTHoro CBOHCTBa orpaH11~eHHOCTl1 nonepenH11X 11M

flYJibCOB BTOpH'lHllX 'laCTHU, Ha3HB810TCJI B pa6oTe Kl1HCM8Tl1'lCCKl111cxon-

fil:!M!! 11 CJiy-XaT, r .II8BHNM o6pa30M, ,!V'.JI BH,!J;eJieHHJI 3qxpeltTOB, MOrYlllHX 

611Tb H83B8HHHMH (B nepBOM np116.1IHJiteHl1H) 'Al!H8MH'leCKHM11. CJiytJail:H!le pp

coy.n;apeHllJI npn ~70 11 ~ 200 rsB/ c, reHepHpoBaHH11e no .Mo'Al!cirurmpoBaH

Hott BepCHl1 / 36/ !v!R1133-361, npeACTaBJI.lllOT COClOH 8'Al!HCTBeHH1:lii (K co

xaJieHllD) npnMep peaJIHCTl1tJeCKOH qlll311tJCCKOH MO,ll;eJIB, ,ll;OBe.n;eHHOli .n;o 

M8KCllMa.llbHO B03MOlKiiOro ypOBHH KOHKpeTH3armn*i 06pa6oma CPS - 11 

MKM-co611THH npo113BO'AHJiac1, B TO'lHOM cooTBeTCTBl1H c sKcnepHMCHTD.IIbHH

MH yCJIOBRIIMH. 

~eTa.lll,HO 11CCJI8,ll;OB8.1Il!Cb (lllIYKTyarmH MHOXeCTBeHHOCTl1 3ap.HJKeHHl1X 

qacr:im, Bl1.lleTaDlllHX B pa3m.1e noJiycqiepu B c.u.r.1. pN- 11 1r-N-coy.n;ape

lil!il; rue H3ytJeHHe no3BoJI/leT c~eJiaTb B116op MeJK;Izy rpynnott Mo~eJieH MHO

xecTBeHHoro pox.n;eHHH, (lllIYKTyarmn MHO%eCTBeHHOCTH B KOTOP11X rte sa-

*) ABrop 6Jiaro.n;apeH corpy.n;HnKaM ~eopeT11tJecKoro oT.n;eJia ~v!AH 3a 
JII06e3Hoe npe.n;ocTaBJieHHe 3THX C06!1THH. 
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BHCRT OT KlIHeMaTH'IeCROH o6JiaCTH, n MO,Ile.7lllMH, OCHOBaHHHMH .Ha rHIIOTe-

3e npe,neJibHOH wparMeHT8UHH / 3?/. 3KCIIepn~eHT8Jll,Hll8 ,naH.HHe CpaBHHBa

JillCb C pac'IeTHl1MH no MO,ne;m He3BBHCHMOro.ncnycK8HHH, CPS H MKM. 
Ilp.l'lBe,neM, RaK Ilpl'!Mep, O'A.l'JH H3 BapHaHTOB 8HaJm3a, lt8CaJllilBllCR 

Be.mrcmH 

A =(n1 n 2)/<n1 >(n.2 >, 8::{(nf>+(nf>)/2<n1 n2 > (4) 

( "1 H "z - '!Hc.na 'I8CTHI( B IIOJIYC~pax), KOTOplle B paMKax 'A.1'14JP8K!UiOH

Hl1X MO,IleJieit ,IlOJDmll CTpeMRTbCR COOTBeTCTBeHHO K I n » I npn Po ... CX) • 

31tcnepnMeHT8JibH11e ,naHH11e (pnc.4) pellll'ITeJibHO npoTnBope'IaT 'IHCTo 'AH~ 

paK!UiOHHllM MO,neJIJIM n BapHaHTy MKM / 36/ ; Ka'IeCTBeHHoro corJiaCHH MOllt

HO ,no6HTbCR ,IVIil Mo,neJiett CT8THCTH'IeCKOro HJil1 MYJibTnnepH~pH'IeCKoro 

THnoB npn BKJIID'IeHHn ,nonoJIHHTeJibHott 'A.l'IWP8K!UiOHHofi KoMlioaeHTli npn Ma

Jil1X MHOllteCTBeHHOCTHX. 

foJiee ,neTaJibH8Jl HH~pMauHJI O KoppeJIHUIDiX ll,!e.zm' "i H n2. OliJia 

IIOJIY'IeHa H3 H3y'IeHH.fI 38BHCHMOCTefi <n1) OT n2. _ B 8HCaM6JIHX co611Tnil: H 

pacnpe.neJieHHfi no n1 npH qiHKCHpoBaHHIDC n. • .l{aH1rne ,nonoJIHnTeJibHO 

yKa311Bax>T Ha 6oJibmy:ro po.lib Heynpyroii 'AHWP8K!UiH npH HeOOJiblllHX n H Be

po.HTHoe o6pa3oBaHHe ~eHTpaJll,HllX "MacTepoB" 'I8C'nlI( - IIpH 00.llblllHX. 

B pas,neJie 3 3TOft rJiaBl1 paccMaTpHB8JICR BOIIpOC o cpe,nHHX BepOHT~ 

HOCTHX Heynpyro:ii nepe3apH,nKH HyKIIOHOB B pN- H 7'(-N -coy,napeHHJIX. 

Hafi,neHO, 'ITO 3Ta BepoHTHOCTb z 0,35 n He 38BHCHT OT 3Heprnn CTOJIIt

HOBeHHH H THII8 'I8CTHI(l1-Il8pTHepa. 

B 4 H 5 pas,neJiaX rJI8Bl1 H3ytl8JIHCb HHK.1ID3HBHl1e H IIOJIYHHK.1Ill3HBHHe 

yrJioB11e pacnpe,neJieHHH npn pa3HHX p
0 

B cpaBHeHHH c npe,ncKa3aHHHMH 

pa3JIH'IHHMH MO,ne.nm.m MHOJteCTBeHHoro poJlt,lteHHH (B ll1It8JI8X ,\ = '9t9 B H 'l = 
=-en.t9! (RB83H6HCTpoTa)). IIpnMep cpaBHeHHH - Ha pnc.5. B OTHOCH -

TeJibHO JIY'IIDeM corJiaCID! C 3KCIIepnMeHTOM HBXO,nJITCR TepMO'A.l'JH8MH'IeCK8H 

MO,IleJib (co c.na6w TepMO'A.l'JH8MH'IeCRHM 6yTCTJ)eIIOM) H MKM; ,npyrne MO,D;e

JIH MOJtHO corJiaCOB8Tb C OllliTOM JIHIIlb ripn CYlll8CTBeHHOM H3MeHeHHH napa-
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MeTpoB; B I(eJIOM, HllltJII)3HBHl1e H IIOJIYHHKJII03HBHl1e pacnpe,neJICHll.fI He JIB

JIHIOTCH tiyBCTBHTeJibHliM TeCTOM pa3JIH':IHl1X TeopeTH':leCKllX no,nxo,noB. 

M3ytieHHe 3HepreTH'IeCKOH 38BHCHMOCTH ~pMU IIOJiyHHKJII03llBHIIX pac

npe,neJieHHH II03BOJIHJIO BllCK838Tb npe,nnoJio~eHne O IIOCJie,noBaTeJTbHOM ll3-

MeHeHHH ee OT O,nHOMO,Il8JlbHOH - K KB83llllp.fIMOyrOJibHOfi ll, ,naJiee, - It 

6HMO,Il;8JibHO:ii (npH qiHKCHpOB8HHUX n. H Po- 00), BCJie,ncTBllP. BhlMHpaHHJI 

He'A.l'JqJP8K!UiOHHl1X KaHaJIOB. 4lOpMa HHKJII03HBHIIX pacnpe,neJieHnli IlpH 3TOM 

MOJteT H He H3M8HHTbCH" (coxpaHHTb O,nHOMO,Il8JibHOCTb) BCJie,ncTBHe YBCJIH

'IeHHH BliJia,na (o)UIOMO.Il8JibHl1X) K8H8JIOB co nee B03pacTaIOlll,11.IH rt. B pac

CMOTpeHHOM HHTepBaJie 3Hepr.ntt (20-;;uo ran) YK838HHylO ·rpaucq,,opM81.U1JO 

npeTepneBaDT KaHaJI11 c n~ 4. 

Mcc.ne.nonana rimoTesa o "cKefiJIHHre B cpe,nHeM" / 42/ M.H pacrrpe -

,neJieHHH no A H '1, • IlOK838HO, '!TO HHKJil03HBHLW (Ho HU ITOJIJIIHKJII031'1B

Hhle) "npo,noJILHhle" pacnpc,neJiemm ,ncilcTB:UTCJib!W y,noBJieTBopmor (no 

Kpailtteli Mepe, npH6JIHxenno) STOMY BH,ny npe.ne~hHoro noBe~enna B od~a

CTH Po= 50-200 faB/C H838BHCHMO OT Tllna nepnnqHott qacTnI(ll; o,nHaKo 

3TO IIOBe,neHHe eCTb HeOdXO,nHMOe (H .nocTaToqHoc) CJIC,nCTBHe ,naBHO H3-

BeCTHOro no,noOliH anepreTH'ICCKHX 38BHCHMOCTe.if cpe,ruiero H CTan,napTa 

yr~OBhlX pacnpe,ne~eHHH (Hanp., (.\) 11 6'(>.) ~ e9 J'c), XO_l.)OWO BOCIIpOH3BO

,nHMOrO B paMKax pa3JIHqf!ill{ MO,neJieli. 

AHaJIH3 naprma~1,H1IX yrJioBux pacrrpe,neJiennil (pacnpe,ne~em1li IIOPJI.n

KOBl1X yrJIOB ':18CTHI.\, "BllCTpoenuux" B BapirnUHOHHllli p.H,n) ,n.nJI p33Jlll':IHUX 

Po H n, IlOK83aJI HenpnMeHHMOCTb npe,neJibHOli MYJibTHnepttcpep:uqecKott MO

,neJIH (Mral) B OOJI8CTH Po~ 2UO ran/c. 

3aKJIJO'IHTeJibHlili pas,ne~ 3-:ii r~aBhl IlOCB.fIWeH 8H8JIH3Y yr~OBOll 8CHM

M8TpHH H yrJIOBOli neo.nnopo,nHOCTH HH,nHBH.nJ8JibHIIX 8KTOB pN- H 1r-N -

coy,napeHllH c IJOMOUU,ID xapaKTepncTHK / 43 , 44/ (CM. TaRJKe / 45/). 

Ha pHc.6, KaK npHMep, np11ne,neHa n. -38BHCHMOCTb cpe,nHero 3Ha

qef!HH KoaqxpnUHeHTa acnMMeTpnn oc =- (n1-n2// n MJI pt./-co~'.napermtt np:u 

67 H 200 rsB/c. AHBJIH3 .naHHhIX IlOK8311BaeT: 
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a) llMeeT MeCTO ajxpeRT "acm,IMeTpH'llillX11 co611Tnil: (BIIepBble Olill 611-

JIH o6H8pYJ!teHH B KOCMll'leCIU!X Jly"Iax 1461) rrpn BC_ex paccM~TpeHHHX Po H 

npaRTl1'leCKl1 Bcex n ,Ile 06'hHCHHM!l:lt TPHBHaJil,HJ:lMH KHHeMaTn'leCK11Mll rrp11-

"CJI!HaMH. 

6) BeJIH"!HHa aqxpeRTa B03pacTaeT C 3Heprnett H CRa6o aaBl1CllT OT 

IlpllpO,!Ul CTaRKHBaJOll!llXCJI 'laCTHU. 

B) 3q.q:eKT Ra'leCTBCHHO o6'hHCHHM B MO,IJ;CJI/IX C IU!aCTepaMH (MKM) ; 

l{OJIH'lCCTBeHHOro corRacim, O,IJ;HaRo C BapnaHTOM MHM 1361 - HeT: npn 

He60RI,lllllX fl, aCHMMBTplllI B MO,IJ;e~ CRa6ee, a rrpn 60.m,nmx - CHRI>Hee, 

'leM Ha OilblTC. 

YrROBclli HCO,IJ;HOpO,Il;HOCTI, Il3ytIMaCI> C ITOMOIJU,D ,IJ;HCITepCHOHHoro OTHO

lllCHHJI F = N ( N-1r1 [ 1 + n ( 6 2/<0{ > -1)] ( N - 't!HCRO co611Tnii c .n:aam1M n, , 

6 2 - ,IJ;HCITepCllJI ITOJIYHHK.I.I!03HBHOro pacrrpe.n;eRCHHR, <o;) - cpe,IJ;HRJI ,IJ;HC -

nepcn.H pacnpe,neRelill.H B co6h!TH.HX) rrpn paamnc p0 n n.. • 3ToT 8\W)eRT 

o6HapYJ!t8H n noKa3blBaeT Te xe oco6eHHOCTH, 'ITO ll aCHMMCTpH.H co611Tnil 

('!TO H8Y.IJ;HBHTCJI1,HO, T.K. o6a ajxpeKTa B3aHMoo6yCROMeHbl). 3nt oco6eH

HOCTll HH,IJ;HBH,IJ;yaRl>HHX aRTOB H3yt!aJOTCJI TaKXe B rRaBe 5 Ha OCHOBe 60-

Ree COBepmeHHo:lt TexHHKH aHa~aa. 

B '18TBepToil rRaBe ,IJ;HCcepTaunn paCCMOTpeHH HeI<orepeHTHUe rrpOTOH 
/2-4 47-49/ -R,IJ;epHUe coy.n;ape1rn.H ' • Ilpn aHeprnRX 24, 50, 67 n 200 raB 

pA-B3allMO,D;eil:cTBH.H naytta~CI, B 0611'1Hh!X 3MYRl>CllRX, rrpn 21 raB (To.m,

KO C .H,IJ;paMH Ag,Br) - MCTO,D;OM 3MYJI1,Cllli B CHJil,HOM MBrlillTHOM IlORe. 

B pa3,D;eAC 2 r~aBbl 4 orrncaH lipCMOXeHHHii MCTO,D; CTaTHCTH'lecRoro 

paa.n:eReHHR B3aHMo.n;eilcTBHil c AerKHMll ( C NO ) n "TruteJiblMll" ( A9 Br ) 

R,IJ;paMll 3MYRI>CllH H lipOBC,IJ;eHO llCCRe,IJ;OBaHne xapaKTepHCTHK CHJI1,HOHOHH -

3YDillllX ( h -) TpeKOB (nocAe,IJ;Hlle ITPH Bcex Po paa.n:e~CI, IIO HOHH3a -

unn H rrpo6ery Ha "'lepHUe" ( b -) H "ceph!e" ( 9 -) B COOTBeTCTBHH C 

Tpa,IJ;HUHOHHo:lt qx:>T03MYRI>CHOHHOH TepMl!HOROrne:lt). ITOI<a38HO, 'ITO nh - , 

12 

j' 
i, 
~> 

I 
I 
( 

i 
I 
I 

-l 
! 

, ... 

. :i 

nb -, n 9 -pacnpe.n;eReHH.H n OTHomeH11e <n1,>/<ns> o6Ra.n;aDT aaMe'laTeAI>

aoii ycTOli'lHBOCTbD I< H3MCHCHHD Po B peaKo.M IIpOTllBOpe'lllll C pactteTaMn 

ITO I<aCI<a,IJ;Ho-ncnapnTe.m,HOH MO,IJ;eRH (KI1M) / 5o/. Onpe.n;eAeHa (6C30THOCH-

Te.m,Ho R paa.n;eReirn.D Ha CNO n A9Br 

Olia oKaaaRaCI, He IIPOTHBOpe'la~eil:: 

(ni..>, (n1,'>, (n9 > 

A-aaBHCHMOCTI> <n,.>,(n1,>,<n,); 

A 213 
(5) 

rrpn BCex Po , T. e. c~eCTBCHHO CWII,Hee A -aaBHCl1MOCTl1, npe.n;cRa3!1 -

BaeMOR npHMliTHBHHMll MO,IJ;CJIRMH C HCB3aHMO,IJ;eilcTBYJ)lllllMH fil!!!ill! R,IJ;pa BTO

pH'lHl:lMH 'laCTHUaMH, H A-aaBHCHMOCTH <n.s> (Hue). 

B paa.n;eRe 3 ll3yt!8RHCI, CBOHCTBa pacnpe.n;eReirn.il ITO MHOJKCCTBCHHOC

nt peJIHTHBHCTCKIDC ( 5 -) '18CTHU B coy.n:apeHHmc C pa3Rn'1Hh!MH R.I\PaMll. 

:JH:epreTn'leCKaJI n A -&aBHCHMOCTH < n5> n OTHomeHHJI R = <n5 >A l<n,h>PP mm-

aaRHC!, corRaCyxJ~MllC.fI co BCeW:I (rrpaKTH'leCKH 6e3 l'IC~'leirn..H) MO,IJ;eJLq

MH a,n;poH-.H.n;epmnc coy.n;apeHH:f:i (ncnoRI>30BaRac1, TaRJKe KOMITH./I.HUl'I.H '.'MHpo

BhlX" .n:amrux). 

l!To611 c.n;eRaT1> .n:a.m,Hettmntt Illar B ITponepKe Mo.n;eReH, 6UA ITpone.n;eH 

(no MeTo.n:y MoHTe-Ka~o) pac~eT n
5

-pacnpe.n;eReirn.il: no o.IJ;Hoil: 1'13 Bep

cn:11 ,IJ;ByxCTa,IJ;HHHOli MO,D;e.lll'l, ~aCTHIIMH CRy'lamm KOTopo:lt JI~TCJI ll3B8CT

Hlle MO,IJ;eRH roTTWPH.D:8 / 5l/ H Tpe\flHRa ll ,n;p./52/, Ilpll pa3.1Ill'lHl1X ITpe.n;

ITOROXellli.HX O BH,IJ;e MOTHOCTH pacITpe.n;eReHH.fI BHyTpll.H,IJ;epHUX Hy!LJIOHOB. 

0Ra3aROCI,, 'lTO ns -pacnpe.n;eReHnH B pA -coy.n:apeHH.HX ,IJ;OBORI,HQ y,n;oB

RCTBOpHTeRl>HO OITHCh!BaDTCJI ,IJ;ByxcTa,IJ;l1il:HOH MO,ll;CRI>ID, XOT.H KOJlli'leCTBeH

HOro OITHC8Hll.H B paMRax MO,D;CRH roTTWpll,ll;a - HeT (Ilpl'IMep - Ha pnc.7a). 

MayqaJlliCI, CKCWHrOBble CBOHCTBa ns-pacITpe,n;eRCHll.fI B l'IHTepBaRe 

aHeprnil 20-200 faB/c~ OKaaa~oc1, 1 'ITO 3TH pacnpe.n;eReHH.H B pA-coy.n:a-

peHH.HX Y.D:OMCT~OpmoT t<NO-cKeil:RnHry 1241, O,IJ;HaKo YHHBepcaJII,mUi 

KNO --(tlyHRUM nMeeT CRa6yxJ A -aan:ncnMOCTI, (pHC. 76). IloJiy"IeH BH.n 
\ 

3TOH qJyHKUllll ,IJ;JllI CTORKHOBeHHH IlpOTOHOB C R,n;paMH 3MYJI1,Cllll. 0,1.J;HHMll H3 
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CJieJJ.CTBIIi.i k'NO-noBeJJ.eIDm n
5 

-pacnpeJJ.eJieHIIft B pA -coyJJ.apemi;L"< JIBJ!RlO

TCJI JIHHeHH!lli BHJJ. saBHCIIMOCTH [<ni >- <n5 ·l J 112 
oT <n5 > 11 "c1rnii.mrnr 

~epHoli MHOJKeCTBeHHOCTll" /53/ . 
B pasJJ.eJie 4 rJiaBll 4 ll3Y'l8Jil!CI, KoppeJifIUllli Meimy MHOJKeCTBeHHOC

TJIMll p83Jill'lHHX TllilOB BTOpl!tJ:Hh[J( 'l8CTHU. IloKasaHo, 'ITO BO BCeM nsy

ti:eHHOM HHT8pBaJie :meprnii 38BHCHMOCTH <n,(nj)) (n,,nj=nh,nb,n9,ns) YJJ.O

BJieTBopnTeJibHO OilllCllBaDTCJI JillHeliHUMll 4JYHK!U1JIMli <n, > = a.nj + b (a.> 0) 

(sa IICKJ!Xlti:eHneM <niCn!l)> npn n3 ?, 8), nputi:eM KoppeJIJIUHn Me~ n", nb, 

n9 He 38BHCJIT OT Po (a.= Con:!.t), 'ITO JJ.OIIOJIHHTeJibHO no,nti:epKMBBE;T 33-

MetJ:aTeJII,HYXJ ycTOH'lllBOCTI, pacnpe,neJieIDIH MeJJ.JICHHllX 'lBCTHU, a ~YHKlUlll 

<nl (n5)) ll <ns ( nj )) HMeJOT cymeCTBCHlfYIO p
0 

-3aBllCHMOCTI, (K03g$111.ll

eHTll Q, ll b HallJJ.eHll ,IVIJI Bcex KOM611Haunn npu BC(!X Po ) • AIWJIH3 KOp

pe.lIRUllOHHllX 38BllCHMOCTeil YKB3UBaeT Ha onpeJJ.C~eHHYJO po~I, npoueccoB 

KaCK8JJ.HOro Tllrra BHyTpll JI.IJJ)a. 

;[eTaJII,HO liCCJICJJ.OBaJIOCI, yrJIOBOe pacnpeJJ.eJICHllC ~llBHCBUX ti:acT,m 

113 pA -B3aHMOJJ.elicTBllH (pasJJ.eJI 5). Ilo!ta38HO, 'ITO OJJ.HO%CTli'lHUC llHR -

JIJ03HBHlle pacnpe,neJieH11si: no ,). llJill ?, YJJ.OBJieTBopruoT CRCll.lillHry B 06-

JiacT:11 ipparMeHTaunn MlilliCHll (TaK ~e KaK B aJJ.POH-Hy!U!OHHUX coyJ1,apeH11 -

me), HO "cKefi.mrnr B cpeJJ,Hnx" / 42/ B pA-coyJJ,apemun: He llMCeT MecTa 

BCJie,nCTBlle HCK8llteHHJI 4JOPMll yrJIOBllX pacnpe,neJICHHll B coyJJ,a,PCHllHX C 

JIJJ,paMn (saBllCJlllll!X OT p
0 

n A ) • 

XapaKTepHaJI .I(e(pOpMaUHJI 4JOPMH "rrpOJJ.OJII,HUX" pacrrpCJJ.C~eHlill B coy

JJ.apeHHSIX C JI.IJJ)aMH xoporno BHJJ,Ha n_s JJ.aHHllX TH!Ia npeJJ.CTaBJieHHUX Ha p11c. 

8 (noKasaHa 38BHCHMOCTI, CTerreHH MY~bTHl1.llliR8Ullli 'lllCJia peJJJITHBHCTCKl1X 

'l8CTIIU npn IlpOXOl!tJJ.eHHli ti:epes JI.IJJ)O B saBHCllMOCTll OT llHTCpBaJia A (HJIH 

npOJJ.OJII,HllX HMTTy~I,COB)). C yBeJilltICHHCM 'lllCJia BHyTPHMepHUX coy.nape -

IDIH npOHCXOJJ.HT CMemeHHe ~ pacnpeJJ,CJI8IDISl B CTOpOH'J 60~1,urnx yrJIOB 

C ,!(84JOpMauneii (pOpMU: ClllCTpUH pOCT 'lllCJI8 M8JJ.JICHHllX 'l8CTllU conpOBOX-

'.naeTCJI Ilpll Bcex Pc, MeJJ.JieHHWJ YMeHI,WeHHeM 'lllCJI8 ClUCTpwc . ( npn 3TOM 
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"!IlCJrO '!8CTilU B TaK H83llBaeMOM "rrepe.nHeM KOlzyce pN -coy.napeIIBii" (1rn

TerpaJibHa.H xapaKTepnCTHKa) Ilpll6JIH3llTe.7ThHOIIOCTO.HHHO, KaK H Ha6JID,Ita

JIOCb B p.H,Ite OIIllTOB). 3TO IlpOTHBOpe"!llT rHIIOTe3e IIOJIHOH "rrpospatIHOCTll 11 

.H,lijla ,ItJI.H 61:mTpHX ·tJaCTllU (B "!8CTHOCTH, rnrroTe3e IIOJIHOCTb!O "naCCllBHO

ro" HyKJIOHa). PocT llHl{JIB)3HBHHX cetieIIBii :i3 o6JiaCTH qiparMeHT8Illill MHllle

HH He IlpOTHBOpetmT 38KOHy A113 
(pHc.8), BllTeKaJOll{eM'J H3 rrapTOHHOH H 

HeKOTOPHX .ztpyrnx MO,IteJiea. 

llcCJie,ItOB8JIHCb 38BHCHMOCTH ueHTpOB ll CTaH,ItapTOB pacnpe.neJieHRilOT 

n
5 

, nh, n.9 • llHTepecHoii oco6eHnocTbJO pA _;coy.napeHRii .HBJiiieTCJI mrneii

Ha.H CBH3b MeJK,Izy ueHTpaMH yrJIOBHX pacrrpe.neJreHRH n n.9 (nJIH nh , n 9 -

H8l!JIY'llllruI oueHKa (cKopee - HeJIHHeimrur) 'IBCJia BHyTpH.H,ItepHHX coy.nape

m1ii), HarrpnMep: 

< .).>= < >-\.-o - a.n9 ' (6) 

r.ne a. = 0,06 ± 0,02 ll He 38BllCl!T OT Po , n Hes_aBl!CilMOCTb OT ll.9 

( llJIH nh ) CTaH,ItapTOB ( IIIHpHH). 3THX pacrrpe.neJieIDlii. 3TO CBOHCTBO rpy.n

HO O6'b.HCHHTb B MO,IteJI.HX co MHOrl!Mll KJiacTepaMll THIIa /51/ . 
IlpoBe,IteHHoe IlCCJie,ItoBaHBe yrJIOBOR HeO,ItHOpO,ItHOCTH IlH,ItllBli,Ity8Jll,HliX 

p A -co6HTl!H IIOK83aJIO, 'ITO IIpll ne6OJll,lllllX ns 3T8 HeO,ItHOpO,ItHOCTb Toro 

JKe nop.H,ItKa, 'ITO B pN-, a rrpn 60Jll,WllX - HeCKOJll,KO 6OJll,llle, "leM B pN

CTOJIKHOBCHll.HX (BHllle). 

Pas.neJI 6 rJiaBu 4 rrocrunneH ana.1Illsy l!MflYJibClillX n .ztpyr11x xapaKTe-

pHCTHK qacTllU 113 coy.napeID'.lii 2I raB/c npOTOHOB C T.HJKeJlliMH .H,lijlaMl! 

3MyJihC.llll ( Toti:Hee, c Toii ti:aCThJO coy.napeIIBii c Ag Br , y KoTopoii nh > ?) 

II cpaBHeHll!O C COOTBeTCTBYJOlll.llMH ,naHHllMl! ,llJiff pN -coy.nape HR ii. OCHOBHHe 

pe3yJll,T8TU 3Toro 8H8JIH38 CBO,!VITC.H K CJie.ItYJOll{l!M: 

a) B coy,napeHll.HX C .H,Itp8Mll BO3pacraeT 'IBCJIO ~ Tl!IIOB 6HCTPHX 

1!8CTHU, B TOM "ll!CJie ll IIpOTOHOB. B coy,napeHll.HX p-AgBr C nh >? tmc

JIO JIHBHeBl:,IX IlpOTOHOB B,ItBoe 6oJibme, '!eM B pN - Ilpll TOM lite Po • 

6) CoxpaH.HeTCJI aqxjieKT JIH.ItHPYJOllleii qacT.llUH: cpe,ItH_sap.HJKeHHl:lX tia-
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3 10 SO 0, z.pal1. 

PHc. 9. 3aBl!CRMOCTb <p.1,.> OT 0 .ItJIH rrpOTOHOB, 1i ... _ 11 1l' -

M83OHOB B coy.napeHRRX p-A9Br c n." >? np11 2I I'aB/c. 
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CTHU COJihWOli :meprm-1 ( T. e. E > of. Eo • <X > 0. I) IlpOTOHH COCTaBJiru>T ac

COJIJOTH08 COJihIIIl'IHCTBo; 'illCJIO "Jm,I(epoB" Ha O,JJ,HO coCHTHe, o,JJ,HaltO, pes

l{O yM8HhmaeTC!I '( TeM CHJihHee, 'ieM COJibllle Cl(. ) , 3TO 03Ha'iaeT, 'iTO nep

BH'iHll.e npoTOHll 'lame Bcero B3aliMO,JJ,eRCTBYJOT B JI.IU)e BTOpH'iHO. YMeHhma-
. ) + eTCH (B pac'ieTC Ha O,JJ,HO coy,JJ,apeHHe H 'iHCJIO '1T -M830HOB. 

B) Cpe,nHHii nonepe'iHl:lll HMilYJihC < pJ.>71,t BTOpli'iHHX IIHOHOB COBila

,JJ,aer C <pJ.>n,t ,nJI.ll pN-coCUTHll (o~H li3 OCHOBlillX "aH'J.'lil{aCKa,IUIHX" Te-

3HCOB, TaKOBhlM, Kalt Mhl YBH~M. BOBCe He J1BJif!I0111HHC!I); ,nJI.ll npoTOHOB 

<PJ.>p B coy,JJ,apeHHRX C .H,I\paMH Cynj8CTB8HHO BblWe, 'i8M B. pN-coy,JJ,aperomx. 

r) 06HapyxeHll KoppeJI.fIImH Mellt,ey (pJ.>p H yrJIOM BblJieTa 0 li lfMilym,

COJA p ,OTCyTCTBYJOll(,18 ,nJI.ll p/V-coy,JJ,apeHHli (npHMep - Ha PHC. 9). Ta

lille JKe KOppeJI.mum oCHapymrna!OTC.ll H ,nJI.ll IlHOHOB H3 pA -coOblTEH C p > I 

r::rn/c (cocTaB.llill0111HX aOCOJIJOTHOe OOJihllIHHCTBO B pN-coy,JJ,apeHHmc) ;nx <~> 
T3late cymeCTBeHHO BblWe, 'ICM (p.L) ,nJI.ll TaKIU JKe IlliOHOB H3 pN-coy,JJ,a

peHHH. He3aBliCHMOCTh <pJ.)71,t OT A H npaKTH'l8CKoe OTCyTCTBHe Koppe

JifilU!.ll Mellt,ey pJ. , 0 H p M.ll ~ Ill'IOHoB HS pA-coy,JJ,ape1rnn - pesyJib -

TaT KOMITeHcanHH BblrnenepetIHCJICHHHX RBJICHHH ,JJ,oc5aBJI8HHeM (5QJII,WOro traC

Jia O'ICHI, M8,JJ,JICHHblX (OTCYTCTBYJOlllHX B pN-cTOJI!tHOB8HHRX) IlliOHOB, polK

.I4CHHblX IlPH IlpOXO:lK,JJ,CHHH qacTHU "rrepBoro IlOKOJieHH.a" 'l:epes JI.IU)O. 

,JJ,) IlapUHMhHble K03qxpl'llll'J8HTbl HeynpyroCTli (,JJ,OJIH 3Heprlili, yHOCH -

Mlle 7r -Me3oHaMH pa3JIH'IHHX 3HaKOB) O'ICHI, CJiac5o saBHCRT OT A (BTOpon 

R3 rJiaBHHX "aHTHKacKa,JJ,HHX" Te3HCOB); IlOKa3aHo, O,JJ,HaKO, 'ITO IlOJIHaR 

HeynpyroCTI, B3aHMO,JJ,eHCTBH:0 (,JJ,OJIR 3Heprllli, noTepRHHaR nepBH'iHOll tJac

TliUefi) IlpH 3TOM 38MeTHO 3aBHCHT OT A (B03pacraeT). 

e) KOJIH'leCTBeHHOe conocTaBJieirne 3KcnepHMeHTaJihHIDC .z;;aHHHX C pa

C'leTaMH no 1tac1ta,JJ,HO-HCilapHT8JihHOll MO,JJ,eJIH / 5o/ noKa3h!BaeT 3aMeTHOe 

pacxo:lK,JJ,eHHe no pR,Izy xapaKrepHCTHK. 

OCmee saKJJIOtJeHHe, cJie,JJ,yDmee HS aHaJIHsa ,JJ,aHHux rJiaBH 4, saltJilll

tJaerc.a B TOM, 'ITO ,JJ,8HCTBliT8JThHblH MexaHH3M a,JJ,pOH-H,JJ,eplillX coy,JJ,apeimfi 
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,JJ,OCTaTO'iHO CJIOJKeH H BpH,JJ, Jili onHCblBaerc.a KaKOii-JIHCO li3 cymeCTBYJOUUiX 

MO,JJ,eJiefi 3Toro npouecca (CJie,JJ,yeT OTM8THTh KpafiHe Hey,JJ,oB.~CTBOpliTCJih

HOe noJIO.llteHHe C ROHKp8THblMH pactJeTaMH no COJihIIIl'IHCTBy MO~CJiefi).Ha

pR,JJ,y C HeCOMH8HHI1MH 3ippeKT8MH K8CK8~poBaHH.ll; 3KCITepHMCHT yKa3blBa

eT Ha CBoeoCpasHHe npo.aBJieHH.ll KOJIJieKTHBHHX (KyMyJIRTHBHhlX, RJiacrep

HllX ?) RBJieIDJ:0. 

B ll.lITOH rJiaBe ~ccepTaUHH li3JIO.llt8Hbl MeTO,JJ,bl H pesyJihTaTbl liCCJIC

,JJ,OBaHH:0 MHoro'iaCTH'iHHX (KoppeJI.fIImOHHhlX) .lIBJICiillll B 3KTclX ;,mo1.:ecr

B8HH0ro pOlK,JJ,e1111JI 1.Jacr:11u( pN-, rr-N - n pA-coy,JJ,apcmmx) 131 , 32 , 48 , 
54- 59/_ CTaH,JJ,apTHblll annapaT KoppeJI.llllHOHHHX 4JYHR1U1ll MaJIO'iyBCTBHTe -

JieH K ~HaMHKe B3aUI\IO,JJ,eilcTBlill, no3TOMY ITOHCK HOBUX MeTO,JJ,OB atta.mrna 

(ocoCeHHo HanpaBJieHHllX Ha li3y'leHHe HHJUlBH,JJ,yaJibHLIX COOhlTHil) IlpO,JJ,OJI

.lltaeT OCTaBaTbCR 0,JJ,HOH H3 BaJKIIeiiWHX sa,JJ,a'l B rrpoOJICMe. 

Jme.a, saJIO.llteHHa.ll B OCHOBY tJaCTli rrpe,JJ,JiaraeMwc MCTO,JJ,OB, COCTOHT 

B pa3JIO.llteHHH ,JJ,BYX'laCTt!'iHOll IlJIOTHOCTH B pH,JJ, ITO noJIHOMY Haeiopy opro

HOpMHpOBaHlillX (llYHKUHH, 1{03qxpHUHCHThl pa3JIOJ!WHliH KOTOporo 111oryT OblTh 

oueueHbl B HHJUlBli,JJ,yaJihHOM COOhITHH H ,JJ,aTh, B ITpHHmme, noJIHylll HHqop

MaUHD oei 3qq>eKTax MHoroqacTll'iHHX KoppeJUilU'lfi, rrpoHBJiruOmHXCH B ,JJ,Byx

qaCTll'iHhIX IlJIOTHOCTRX. 

IlyCTh ~ - npOli3BOJihHa.ll CKaJIHpHaR xapaKTepHCTHKa BTOPli'IHOM qa

CTHI.Ul, a f(~,a1,·--,am)- ITOJiyl1HKJJl03HBHaH (H.Jlll 3KCKJJJ0311Bl!aH) 0,JJ,HOtJaCTl1ll

HaJI IlJIOTHOCTh ee pacrrpe,JJ,eJieHHH <a1,·--,am - B03MO.lltHhlC rrpOll3BOJihHhlG 

napaMeTphl). BBe,JJ,eM ,JJ,JIR KOH8'IHOro COCTOHHli.ll C n H80JIJO,JJ,8HHUMH BeJIH

traHaMH ~;, n.(ri-1)/2 Be.lilltJHH :x.ij C i, , j = I, ••• , n ; i t- j ) : 
:}j 

x .. 
'J 

= 7r / ~ f(t,a 1 , ... , am)dt/, 
:J, 

(?) 

nponopUHOHaJII,HHX IlJIOma,JJ,llM no,JJ, Kp:IIBOll H :f, a p ... , am) "B rpaHHuax M8llt,ey 

Bh!CipaHHOli napon xapaKTepHCTHK ~. H ~j ltl3 liH.@BH,!(YaJibHOro aKTa. 

HcnOJII,3YR onepallH!O CBepTKli, Herpy,JJ,Ho ITOKa3aTh, ~TO ,nJI.ll JIIOOoro 
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B11,n;a "npo6Hoii" qiymuuui H~,a1 , ... , a.m) WIOTHOCTb pacnpe,n;e;iemm BeJIB'IBH 

:x:,j nMeeT BJm p(x.) = ,¾(1-¾) ( CJIY'laii I) , ecJIH xapaKTepncTHKa lJ HMeeT 

qJH311'leCKJ1 onpe,n;e~eHHOe Ha'la~o OTC'leTa (Hanp., 6HCTpOTa), HJIH ~(~)= 

= I/1'" B IIpOTliBHOM CJIY113e ( CJIY113li 2)*) ( 0 ~ :x. $ 71') s 1f(:x.) dx = 1 ) • 
0 

Pa3~araH p(:x.) B KOCHHYC-pH,n; qiyp1,e 

"" i (n) 

'J(:X.) = - L AK CO) l<X ) 
'IT 1<=0 

'7r 
C•> C Al< = 2 J p(x.) co~ "x dx., 

0 
(8) 

11 0dHapy,1arnaeM" 1 'ITO IlO~HOH l1 "ecTeCTBeHHoii" Mepoii ,Il;Byx'l3CTH'IHHX 

Koppe.7IRl!llH B aKTe ~OlK,Il;CHliR 'l3CTHU CJIYJl(HT CHCTeMa KO3qqiHQHeHTOB 

ex~•>=- 2 L co) 1<:x..- / n(n.-1), 
ifj 'J 

1<. = I,2, ... , (9) 

. A'"' en, MaTeMaT:eqecmrn OJKli,Il;3HliR KOTOPHX pamrn " • BeJIH'lllHH o,:K RBJUIJOTCR 

H8H~'lllfilMll oueHKaMH B CMHC~e M8KCHM8~Horo npaB,n;ono.n;o6HR H ( ,Wlfi 

CJIY113R 2) HeKoppeJIHpOB8Hli. 

B pa6oTe HaH,n;eHH 3H8'leHliR A:n) I!pli OTCYTCTBHH KaKIDC-JIH6o Kop

pCMUJ1H (He3aBHCHMOe HCfiYCKaHHe 'l8CTHU) H KHHeMaTH'leCKH HCXO,Il;Hlie 
{l"J) '") 

saatieHHR A" ( A0" ) ,l+7IH Mo,n;eJIH CPS (aHaJIHTH'leCKHM nyTeM, Jm6o MO-

,n;eJIHpoBaHHeM). TaK,,Wlfi CJIY'l3R 33HMYT3JlbHHX KOppeMQHii ( x,J: t.,j = 

( 
..... / ) ➔ >< (n) {nJ 1) = azc,o.s -r,-r2 -zJ ?z , r,n;e 'Z1 - nonepe'lllli.11 HMny~c; Oll( = S = 2 Z::. co.s 1<£ • .ln(n-1) , 

" •~j •JI' 
KHHeMaTH'lCC!tH HCXO.n;HOe pacnpe,n;e~eHHe HMeeT BJm . 

cn+n > ( ) - t ( 2 ) 'Jo O 
f, = 7r 1 + C01 C<>l E. + C02 co) £. , 

CoJ: -4/3 (n .. n0 -J) , C02, =1/(n+n0 -t)2.. 
{IO) 

3.n;ec1, n, - 'll!c~o paccMaTpHBaeMh!X (ttanp. ,3apRJKemrnx) qacTHU, a 
(n+r,.} 

( n +n0 ) - no~oe HX 'IHMo; cpe,n;Hee 3Hatieime CK B rpyn~H-
,,,.,.,,., 

Tlllit C cpHKCHpoBaHHHM n MOltHO H8HTH ycpe,n;HeimeM IIO "o : C,. = 

= i: wcno> c~"·"·1/ r: w(no>. 
no no 

*) \PH3HtiecKHonpe.n;eneHHoro HaqanaoTc'leTa He HMeeT,Hanp., a3H

MyTa~HHil yro~. onpe,n;e~eHHHH B CHCTeMe KOOp,n;HH8T, CBR38HHOtt C H3Me
p:eTe~J,HllM np:e6opoM. 
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PaCCMaTpHBaewil MeTO,ll; 1,rneeT IIpRMO.e OTHOWeHHe K npo6~eMe "Ma-

CTepH3amrn'.'- 'l8CT.IIIU. HanpHMep, K08q$1UtteHT oet- JIHHeHHaR qiyHKUttH 
-z" i" z 

KBa,I)JlaTa .n;JIHHll cyMMapttoro BeKTopa L ( L = ('Z: sin. ii) + (~ coj z,) , z, = 
V1 I I 

: 1T S t(t,o.,, ... , a.M)dt), COCTaMeHHoro_ 113 BeKTOpOB, HanpaMeHHllX ll3 Ha--~ -
-qa~a KOOp,n;HHaT K TO'IK8M no~oKpyJKHOCTH e,D;HHH'IHOro pa,D;Hyca, Ha KO-

Topyro 3HatieHHR BeJm'lliH ~- llH,ll;HBH~ya~1,Horo 8KT8 npoeUHpyJOTCil C 

paBHOMepHOH IIJIOTHOCThlO, ec.lll'i OHll llO,IJ;'IHH8Hll 33KOHY 5( ~. 0.1, ••• , Q,..) 

IIpe,n;e~J,HOe 3Ha'!eHHe c:<::·1 = 2 .D;OCTHraeTCR B CJIYllae COBna.n;emm HaII

paMeHHH BCex e,D;HHH'IHllX BeKTOpOB (6eCKOHe'!HO y3KHH M8CTep !) • a 

cp(•J 
yro~ 1 : 

cp1"1 = Au .. t9 [cisi(l. z,)/ ( :Z: coH,)] (II) 
1 I r 

yK83llB88T Ha KHHeMaTl!'leCKylO o6~aCTJ, (cpparMeHT3UHR CHap,ma ( c+>t ~ 0), 

( 
<1>C•l ) { ,.,,,cnJ 7r )~ ~ MHWeHH T1 ~ 71' • "ueHTpMJ,Ha.H" o6~aCTJ, ..,,1 ~ 2 ~. B KOTopon 3TOT 

M8CTep O6pa3yeTc.a. AHa~orH'IHO MOJKHO ycTaHOBHTJ, qJ.1113H~eCKHH CMUC~ 

olt np.111 I( ~ 2. OTM8THM, 'ITO 11 CllpRMJI8HHe" pacnpe,n;e~emm (7)aBTOM8-

Tll'l8C!W HCKJW'!aeT TaK H83HB8eMue "Koppe.llfil(!Ul pOll'.,l.\eHmI" / 5o/ t OTBeT

CTBeHHlle 38 6O~],!llyJO 'l8CTb paHee H86JIJO,ll;6HHllX HHK.ll103HBHllX _nceB,D;O!<Op

peMQHOHHHX a@/eKTOB no lllKa~e 6ucTpOT. 

B 38BHCHMOCTH oT Bu6op-a "npodHofi" qiyHKUHH H'j,o.,, ... , a. ... ) MOJK

HO pell!aT1, ,D;Ba THIIa 3a,n;aq: I) qiyHKUttR f sa,n;atta a pr-Lori , Tor,n;a 

OTJIB'lHe OllllTHllX pacnpe.n;e~eHHll ot;1 OT pac'!eTHllX O3H8'!8CT o6Hapy -

xeHHe Henpe,n;CK83llB88MllX rHilOT830ll (Mo,n;e~J,ID) KoppeMQHH, 2) qJyHKU11H 

f eCTJ, 3MIIHp.lll'leCK8R llO~HKJII03HBH8~) (H~lll 3KCKJI!03HBHaR) IIJIOTHOCTh, 

Tor.n;a pe'!J, 11,n;eT O BHeMO,IJ;e~HOM IIOHCKe Koppe.7IRl!llH B HH,n;HBH,Jzy8JI.bHHX 

aKTax (Heo,n;Hopo.n;HoCTH pacnpe.n;e~emiil). 

OIIHC8HHHH o6umil MeTO,ll; 3H8JIH38 IlO3BOJilleT per.111cTplipOB8TJ, H MHO

roqaCTH'!Hlle KoppeMQHH (npORBJI.fIX)l!UleCR B .n;Byx'laCTH'IHllX WIOTHOCTRX). 

*) Bo3MOlltH!1tt fiYTJ, o6o6meHHR Ha IIIHKJII03HBHHH ~qafi yKa3aH i/55~ 
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!IOJIC3Hbl, O,IUWKO, li M8TO,nbl, MOryI!lliC perIICTpllpOB8Tl, aiPPeKT!l "M8CTe

pli38J..Urn" B no,nCllCTCMax C JIIOOHM trnCJIOM '18CTlll{ Henocpe.ncTBeHHO. 

PacnOJI8raJI 3H8'18HliH IIpOli3BOJI1,HOH X8p8RTCpliCTllKH ~ B B8pll8 

l{llOHHliii pH,n -oo < ~t < ... <. !fn < oo, BBe,neM p83HOCTll K -ro IIOpH,nR8 

1'1.+I( 
4~"'= S J(t,a.1, ... ,a.,..)dt (II) 

If, 

( ".= 1,2, ••• , n -I; i = 1,2, ••• , n-1<. ) • Ilpli He3aBRCl!MOCTli Hcnyc-

Itamm '18CTHU IlJIOTHOCTb pacnpe,neJieHllH 

f(~,a1 , ... ,Q,..) M 3Ha'l:leHllit II8p8MeTpoB 

paJKenueM 

Cn) 
4,. , H838BllCliMO OT Bli,J'.(8 

ct1 , ••• ,ctm, onpe,ne.mieTCH Bil-

I 
'°(6'"') - n., i<-1 ( )n-1< 
, k. ------ ~ 1-A 

(k.-1)! (,i-i,.)! , 

a MHoroMepnaR ITJIOTHOCTb p83HOCTeil 1-ro nopH,nKa 

n -I; IJo= -ao ): 

(n) 

6H 

n' · 11--e 
PlAu,--·, 6 ie) = -·-), (1-Au-··· -L>u) 

(n-e • 

(12) 

i = O,l, ••• , 

(13) 

( e = 1,2, ••• ,n) C HOpM11pOB8HHOli RoppeJI.ill{llOHHOR M8TpllUeil 

n llf e., I/ = 

n -1 ... - 1 j 
-1 n. ... -f ........... -... I ............... 
-1 -1 ... n 

(14) 

" 
(pa3HOCTli a1. ne HeaaBUCliMH, T.K. L c.H .:: l). 

' 1 
llp:11 aroM, B aaBllCliMOCTli OT B116op8 qiyHRl.(HH H'J,,a.,, ... ,o.,.), Bo3HM-

KaJOT Te ~e ,nBa TMna 38,!(8'1, 'l:ITO li Bblllie. KliHCM8Tli'l:ICCRli llCXO,nHble p8C

npe.neJiemm BeJIM'iIIH -6~"
1 

II RX xap8RTepl!ICTIIIUI 6wrn Bbl'iI!CJICHli no MO,ne

JIM CPS • AHaJIM3HpyH p8crrpe.neJieHll.H 4~"
1 

npl!I p83Hb1X i< l! i., MOJJCHo, B 

npmm;1me, BH,neTb, K8ROC 'iHCJIO '18CTHU 06p83yeT"M8CTep11" li B. K8KllX 

06JiaCT.HX OHll IlpO.HBJilIJOTCH. ifu.PMYJI!l (13) II (14) ,nruoT B03MOl!CHOCTb Hail

TU "ttyJICB!le" (T.e. COOTBCTCTByIDlltlle OTCYTCTBlliO KaKHX-.JIH6o RoppeJill

l{l!H) 3H8'1CHl!H JIIOOllX xapaKTepl!CTllK no.nrpyIIII '18CTllU; H8IIpm.iep, ,1111crrep

Qill! no.nrpynn na 1< tJ8CTlll{ ( 1< ~ 2): 
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(6'~"12 > = (1<+I)(1<+2)/12(n.+l)(n.+2) (15) 

ll, 
(B lliRMC z. ~ s Ht a,, ... , o.~)Jt; nepexo.n R HOpM8JibHOll llJKaJie LJ. OCYIIICCT-

' -ir» > ;f I, 

BUM npli KOHKpCTll38l{llll qJYHRl.(Hll ! ) . 

B p83,ne;re 3 rJiaBbl 5 npe,ncTaBJieHli peayJibT8Tbl 8H8Jlll38 83IIMyT8Jih

HblX KoppeJI.lll{llil B pN-, 1r-N- li p.A-coy,napeHl!.HX B o6JiaCTII 20-2U0 f;rn. 

Bli'Ii!CJICHHliC B KaJK,nOM aKTe coy,napeHli.H BCJIM'iliHJi') s:"1 
Ilpli ~ = 1-5, 

xapaKTepU3YKJlltll8 COOTBeTCTBeHHO 83MM,YT8JibHYJO 8CllMMCTpmo, IWJIJil!Heap

HOCTb, "TpllJIMCTHllR" H T.,n., Cp8BHliB8JiliCb C Kl1HCM8TH'ICCK11 >lCXO,nHllMII 

3H8'I8HliHMH, a Ta!OKe Bbl'iliCJieHHl:lMll no npe,neJibHOH Mill,! (,nHarpaMMa T11Il8 

"rpe6eHKU" 1621) li MKM / 33- 36/. l13yqaJiliCb "CJMMapHb!e" Koppe.ll.Hl{llII 

(,nJI.H BCCX 38P,HllteHlillX qaCTlll:I> , a· Ta!QKe B 38BIICHMOCTU OT p83HOCTl1 

KB83116b1CTpOT [ii (paccTO.HHli.fl no "npO,lJ;OJibHOH" WKaJIC) l1 M.H pa3JIU'l

Hb1X KOM6l!H8l{llli rrop.H,nKOBblX HOMepoB qaCTUU (BUCTpoeHHliX B B8pll8l.UIOH

Hllll p.H,n no ?. ) • IlpM anaJIM3e pt-I- ll 1rN-coy;i;apeHI1» ytJ11TuBaJioc1, rf,ep-

1.rneBCKoe ,nBIDKeHlle HyMOHOB-MillliCHeii B prt- M 7r-n. - II '18CT11 PP - 11 

71'-p -coy,n8peID1li; IlpM 8H8JIU3e a3HMyTaJibHblX KOPIH,JI.HJ.Ulll Me~y JIIIBHeBLl

Mll '18CTHU8Mli ll:3 pA -coy.uape1mli - Hcl.lU1'llle ttyK,101IOB OT,UO'lll, H(; BXO)J,l{

L.lllX B '1.5 • .vlcnOJib30B8JIIICb pa3JIB'!Hble npe,nrroJIOJ!:eHMH O pacnpe)WJICHl1HX 

'iI!CeJI Hei1Tp8JibHblX Ill!OHOB B co6b1TII.HX C (flllKCll]'OB811HUMll n. . 

Pe3yJibT8TH aH8Jill38 TaKOBbl (1136pamrue liJIJIIOCTpDUllll IlOIW38Hll Ha 

p:0c.IU): 

a) A311MyT8JibHlie KoppeJilll{lll1 He o6Hap~ll!B8JO'r K8l<:Oii-.Jlll00 38BUCl1-

MOCTl!I OT 3Heprim CTOJIKHOBCHMJI M Tuna B3811MO,I(CllCTBYJOlllllX a.npoHOB. 

6) KoppeMl{llM TMna 8CHMMeTpi!l1 ll KOJIJil!HeapHOCTII B coy,D;apemmx c 

HyKJIOH8Mli xopowo BOCIIpOM3BO,ll,HTC.H B Mo,neJIHX CT8TllCTli'l:leCKOro Tl-lII8 

*) 0TM8TMM' 'ITO BCJIM'iHHbl' nponopl{llOHaJibHlle SI II sl 'MeCTe 

C paC'ieTOM l)X "HyJI8BliX" 3Ha'l:leHIIH, 6wm npe,nJIOX8Hl1 eme B /Efl • 
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Pl!c.IO. a,6) 3aB.llC11MOCTI, S~"' l1 St OT n lJ,lIR pN- l1 11-N-coy

.n;apemrii. Ilpw.iepu KpIIBUX: I) CPS , 2) MIIM, 3) MKM, 4) (JIOMaHM) 

CPS c y,1eToM l!MIJYJU,COB <l>epMH. 
{'I) (n) 

B-e) Pacrrpe.n;e;remm S, 11 S2 B pp-coy.n;apeHIDI:X.. KpHBUe: 

I - CPS , 2 - MRM. 
x) 3an.ucHMOCTI> Ko~eHTa ac.lll,!MeTpW!: t -pacrrpe.n;e;re

mm B pN- .ll 11-N- coy.n;apemmx rrpn n = 6 OT LIZ lJ,lIR paaHUX P, • 
Kp1man - rro MKM. . 0 . 
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S'"' 2 

/ 

(CPS )n.1m c ,nocTaTo'!Ho "T.HJKeJIUMl:I" KJiacTepm.rn (MKM); .n;amme cymecT

BeHHO pacxo,MTc.H C rrpe,I(CK838Hl'IJlM1'1 rrpe,I(CJII,HOii MIIM (ITO.IUJ06Ho r/54 , 34). 
B) Koppe.nmurn B coy,n;apeHl'lil.1: c H.IUJDMM HeCKOJibl<O CJia6ee, I!eJJtBJI.ll 

B pN-coy,napemmx; pa3HMIJ,a, O,ll;H8KO, I<0.7Ill'll!CTB8HHO o6oHCll.HBTCH pa3-

Jill'!.llCM B !!Q:/!!!QM 'l.llCJie BTOp.ll'IHHX '18CTRUi npn ()QJll,lfilIX ns I<OppeJIHIUHI 

npaKT.ll'ICCK.ll OTCyTCTBYJOT, 'ITO He rrpOTMBOpe'!RT ll K8CK8,I(HOMY M8X3HH3-

MY poJK,IJ;effi:1.fI. 

r) Kopp8JI.fIUHll MCJK.I(y 33p.HlKCHHUM.ll '18CTllU8MR HM8IDT ,ll;8JibHO~CllCTBy

IDIUllli xapaKTep, "KopoTKa.!l" KOMITOHeHTa npaKTll'l8CK.ll OTCYTCTBYE:T, t{TO 

Tpy,n;Ho o6'bJICHllTI, B paMKax rrpocroii MIIM .llJill MO,ll;8.7Ill co M.HOrllMH "He3a

Bl:lCllMb!Mll" KJiaCTepaim. 

,n;) He IlOJIY'l8HO HllKaKIDC yKaaaHHii Ha pOlit,!leHI!e 110,!J;Cl!CTCM qacTl:llJ, 

C 60JII,lllHMH nonepe'!Hl1Mll 11MITyJII,C8Mll .llJill 60JU,lllllMll yrJIOBUMll MOM8HT8MJl. 

B paa,n;e;re 4 rrpnBe,n;eHh! peayJII>TaTbl ana.irnaa "npo,noJibHb!X" .n;Byx- H 

MHoro'!aCTlltnrux KoppeJ!.!lIJ;Mii. I13yqaJIHCh pacnpe,n;e;remrn: cxt1 (9) (B nn-

,n;nlll,n;yaJII,HlilX aKTax) ll e,.~•) (II) (B ITOJIYHHKJIID3llBHlilX 8HC8M6JI.f!X) B 

cpaBHemm C paCC'lllT8HlillMJl rrpn MexaHMaMe HC38BllCllMOro .llCITyCK8Hl!H, 

CPS u MKM (HeK0Top1w llJIJIIDCTpauun - na pnc.II). B Ka'!eCTBe qJYHKl.(11:ii 

f( y, 11 1 , ••. , o.,.) 11cnoJih30BaJmcI> aMrr.llpHtr~clU!!e ITOJIYHHKJIIDSHB!Ible pacrr-

'"' B pe,neJICHll.fI no KB83li0HCTpOT8M J 3M'1 ( 'l) . TOt{HO Ta!Wll JK8 M8Hepe o6-

pa6aTHB8JIHCb CPS - n MKM-co61ITM. OcHOBHHe peayJihTaTH aHaJI11sa TaKo

BH: 

a) llMeeTc.a CYI1l8CTBCHHHi1 atW>eKT H80,ll;HOpO,ll;HOCTII ("KJiaCTep.uaaunn'? 

co6HTHH, BospaCTaIDIUllll C YB8.7Ill'ICHllCM Po : ,X:"1
-pacnpe~eJiemm npH 

K ~ 3 CYllleCTB8HHO OTJilltJaIDTC.fl OT Kl:IH8M8Tli'ICQKl:I llCXO.n;HHX. Koppemu.nrn 

6o;ree BliCOK.llX ( K > 3) llOP.fl,ll;KOB He npOHBJllllOTC.fl i B03MOJKHO, 3TO 03H8tia

eT, tJTO 'lllCJIO "KJiacrepoB", K3K rrpaBliJIO, He rrpem,1maeT 3-x (B03MOJKH8 

li 3JII,T8pH8TliB8: 60JII,Ill88 'lliCJIO"CrYllleHHH" rrpu li3Y'J8CMb!X Po - HC06Ha

PYJlGlMO). 

25 



0(1 

J,l~ ~+ a) 
♦ 

l,O ?'f 
+ • I 

O,B .t 

0,6~ 

l .+ 0) 

o ZI r38/,; pJJ 
~ SO II 

• 6? 
•200 ,. 
X 4S " 1r-JJ 
■ 60 h 

+ I) 

+t ♦:, --------------+---~· ----•=..----; •• --- *. . 
¢t ~-------

__ ..'j,•--~ °'i• ~. 41 ..... _ ~ 

3 4 !i 6 ? 8 9 10 It 12 

II BJ N 2) 

,; t 
'a) n II e) 

15 ~ - - r1l 
JO t !i0-67r~6/ctl 200 r~Blc Jo 

10 t I "i-ll I 20 r----.... 20 r' I 20 

St~LJ~ IOti ~ u. I jO 

0 1 2 Cl', 0 1 2 "'• 0 1 z. -, ~ 10 --1 

l) I -~ •> 200 r.Bh 50-67 f,GJ..I 

40!- -'' n=-1 I 2etl-/ );\ n='I 40 
1 

n•IO I ~o 

20 ~ I \1 _ I 10 t- I u ~ I _ I 20 , 20 

" o t 2 -;z o 1 2 A o 

~r,61< N N 

40 40 

20 

• 
fl, 

;z 

'lf/2 1T cp1 0 7r/2, 7r cp1 0 'tt"/2. 7r 

Pnc,II. a,6) 3a.BHCHMOCTI, c(l H o(.i OT 11 B pN- H 11"-N-coy,napeHRllX. 
B-e) Ilpmtepl:l D< 1 -pacnpe,neJiemnt B p N -coy,napeH.11/IX ( rz. = 3) • 
x-K) Ilpm-i:epl:l cx2 -pacnpe,neJiemtit B pN' -coy,napemurx: ( n. = 4, IO). 
JI-a) Ilpmtepl:l .:P1 -pacnpe,neJiemrli (n = 4) B ptl-coy,napeaMX (JJYHK-

TIIp - CO61:lTM C Ol',.;,0). 
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H .l. 2!! 
N d.o'"' n) 

2 

" 

0,2 0,Y 0,6 o,a 

JJTi l f 1 11 ; 11, 11+ + 
1
, ::t:: ·l ! j + j . ,' ! l 

? i 9 to tt 12 13 '" ns 

d/J 
c:lo1, t 21.j n,6/c 50·'7 r1all 200 r:;8/c 

!J) ,,Jl l cp) l :z:) 
10 n 10 fO ,-, L,1 "l 

II 

·r~l~Af~~f o(1 

14) . Y) w) · t-. 
2ot- A 10 .20 ft ,, 

r::."' 

·t O I 2 -J O I 2 ·1 0 1 .2 °'1 

o-n) IlpHMepu Ll:> -pacnpe,zteJiead ( ir: = 3) B pp-coy,napea.11/IX npH 
50-67 n 200 faB/c. 

p,c) !Ip:HMepl:l Ll~, -pacnpe.neJieHH!i ( 1<. = 4) B pp -coy,napeHMX npn 
50-67 H 200 faB/c. 

T) 3a.BHCHMOCTI, ~ OT n !. B pA -coy,napelllIJlX. 
y-w) Ilpm.lepl:l ((1 .:.pacnpe,neJiead B pA -coy.napeHIDIX (n

5 
= 3, 7). 

CuJiollIHl:le Kprome - a-T) - CPS, aa y-w) - aeaamrcHMoe ncnycKaHne. 
IlyHKTIIpH!le KpE:BHe - MKM. 
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6) Ha6JIJO.n;aeMUe B pN-coy.n;apeJ:mRX "KJiacTepH" Bec:i;Ma noxo.IVIT Ha 

peaJibHlle Wil3ll'!ecrurn 061,eKTll: me pa3M~ll (nmpmw) CYJK8DTCJI C pOCTOM 

p
0

, 'ITO ll .D;OJD!U!O Ha6JIJO.n;aTbCH IJpH CoxpaHeHHH "pacna,ItHOil: llllipHHl:l" no 

llllWJie 0.olCTpOT. 

B) "K.rracTepll"' Ha6JIJO,ItaeMUe npH He60JII,lllliX fl, ' ';tmf)paKUHOHHO

no.n;oOm,1, OHH KOHUeHTPHPYRJTCR K KpaRM "npo.n;oJU,HOll OCH"; .D;OJIR HX cpe.n;w 

co6llTHii C (p:llRCHpOBaHHHM n, pacTeT C yBeJlll'!eHHeM Po (B!lMllpamrn He

.n;nq,paimHOHHUX KBHaJIOB). 

r) ctMJeKTll KJiacTepn3awm npn 6JIH3KHX Po He 38BHCJIT (B npe.n;e

Jiax ourn6oK) OT Tuna CTaJIBHBa!llllllXCJI a,Jij)OHOB. 

.n;) ~aHHHe He corJiacyioTCH c pacqeTaMH no MRM / 33-36/: npn He-

6om,111HX n.. KJiacTepn3au:im B Mo.n;e;m "He.n;ooueHeHa", npn 6oJU,lllHX -

"nepeoueHeHa". 

e) 3qxileKTH "MaCTepn3aUHH" HMe.DT MeCTO H B coy.n;apeHHHX C wa

MH, HO o6HapyxruB8IOT OTJil:l'!He OT Ha6JIIO.n;aeMHX B pN-, HMeHHO, OHH · He 

06HapyxHB8IDT SHepreTn'IeCKOii 38BHCHMOCTH li .n;pyrnx CBOHCTB, no3BOM

IDUU!X npe.n;noJiaraTb HX CJie.n;CTBHeM o6pa3oBaHHH pe8Jll,HllX IJpOMeXyTO'IHHX 

061>eKTOB. XapaKTep ol~"
1
- H ll:;' -pacnpe.n;eJiemu1 6Jil:130K K paCC'!HTaH

HUM Ilpll He3aBHCHMOM llCIIyCKaHHH '!aCTHU, 'ITO MOXeT 6HTb CJie.n;CTBHeM 

BKJia.n;a KacKa,IUioro MexaHHsMa. 

~a.n;HM KpaTKOe pe3IDMe OCHOBHhlX pesyJibT8TOB pa6oTll: 

I. Pa3BHT li arrpo6HpoBaH pH.n; O6UUIX MeTo.n;OB 8H8Jll13a co6llTHil: MHO

xecTBeHHoro poJK,Itemm qacTnu • 

2. C ITOMOUU,ID H3BeCTHUX ll pa3BHThlX B pa6oTe MeTo.n;oB HCCJie.n;oBaHH 

B e.n;nHoii Maaepe xapaKTepHCTHKH MHoxecTBeHHoro pox.n;emm 'IaCTHU B O6-

JiaCTl:I ,meprl:lfi 20-200 faB .IVIH Tpex MaccoB coy.n;apeHHil:: pN - n rr-N -

CTOJIKHOBeHHH, KorepeHTHO-.n;H!pp8:IUUiOHHOii .n;HCCOUHaUHH npoTOHOB Ha a.n:
pax H HeKorepeHTHUX B38HMO.n;eil:CTBHH npoTOHOB C wru.m (CYMMapHaJI 

CT8THCTHK8 ~ 12 TUC. C06llTHll) • 
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3. Ilp1:1 nsyqeHHn .n;uq,paimHoHHoil KorepeHTHoii .n;uccounarmn npoTo

HOB Ha wax: 
a) IlOJIY'leHa ll HCCJie.n;oBaHa SHepreTn'!eCKaH saBHCHMOCTb noJIHoro ll 

TOnOJIOrH'IeCKHX ce'IeHnii, a ~aKllte cetieHHii KaH8JIOB (2) li (3), qiopMU ll 

napaMeTpOB pacnpe.n;eJieHIDI no 14HOXeCTBeHHOCTH, M8CCOBhlX pacnpe.n;eJieHHii 

no.n;cncTeM -qacTHU B peaimHn (2). 

6) IloKa3aHO, 'ITO poCT IlOJIHOro H TOllMOrnqecKHX ceqeHHii C SHep

rneii o6yCJioBJieH OTKplillaHHeM HOBblX .n;nqipaimHOHHUX KaH8JIOB C 60JII,lllHMH 

noJIHUMli MHOXeCTBeHHOCTHMH, (ll()pMa pacnpe.n;eJieHHH no MHOXeCTBeHHOCTH 

cTa6HJII,Ha B o6JiaCTH 20-200 raB/C H HMeeT CKe:itlrn:HroBUe CBORCTBa, . . 
6JmsKHe K CBOHCTBaM He.n;nq,paKUHOHHOH KOMilOHeHTU. Cpe.n;HHH MHoxecTBeH-

HOCTb B03pacTaeT KaK en, Po, OCHOBHHe ;n;HHaMH'IeCKHe CBORCTBa rrpouec

ca CJia6o saBHCHT OT aHeprHH H Tana CTaJiruIBaIOUUIXCH 'IaCTHU. ~aHHlle no 

,I{HCCOUH8UHH Ha HyMOHHOii H a.n;epHOH MHWeHflX yKa3UBaIDT Ha e.I{HHllii Me

xaHH3M Heynpyroii .I{Hq,paKUHH. 

B) Pac'!eTU peaKUHH p ➔ .ti++ 7t - Ha wax no Mo.n;eJIH o,IUIOill:IOH-

Haro o6MeHa H .n;Boimoii pe.IQlte-Mo.n;eJIH y.n;oBJICTBOpnTeJibHO 0Ill:ICUB8IDT oc

HOBHUe CBOilCTB8 peaKUHll (2) B 06JiaCTll 20-200 raB. ~aHHHe He rrpOTH

:eopeqaT rimoTese coxpaHeHHH cnnpaJibHOCTH B s - n t -KaHaJiax; npo

Be.n;eHa (c oTpHUaTeJibHHM pesyJII,TaToM) npoBepKa rnnoTesu o nepe.n;a-qe 

yrJIOBOro MOMeHTa npH .n;nq,paimHOHHOH .n;nccounaunn a,IIJJOHOB 6OJII,WOM SHe

SHepr1m. 

4. IlpH asyqeHHH a.n;poH-HyKJIOHHWC B3aIIMo.n;eitCTBHil: 

a) IlOJIY'IeHH H HCCJie.n;oBaHH 3HepreTH'!ecKHe saBHCHMOCTH quiyKTya-

UHH MHOXeCTBeHHOCTH sapruiteHHUX qacTHU B llOJIYC~pax c.u.M., qiopMU 

HHKJIJ03HBHhlX II llOJIYHHKJIJ03HBHblX yr~oBUX' pacnpe.n;eJiellliil: H liX CKellJIHHrO

B~e CBoilcTBa, xapaKTepacTntw yr~oBOtt acIIMMeTp:im H Heo,IUiopo,IUiocTH 

co6uT:ail:, KOppeJI!llUIOHHblX a<IxI>eKTOB no npo.n;om,Hoil: OCH coy.n;apeirnH li B 

nonepetJHOH IlJIOCKOCTH. 

29 



6) lIOita38HO HaJIB"!IlG "MacTep1rna1nrn" -qacT~ ~OJII, llpO,lJ;OJII,HOH 

OCH coy,n;apcmm ll ITOJiy'leHII HCKOTOpble Ka'leCTBeHHIIe CBOHCTBa.,ltJiacTe

poB. Ilpll He6om,umx nch ,Il;OMHHHPYJOT ,n;miJpaRnHOHHO-ITO,ItOClHlrn 1rnacTep11, 

rrpll 60.m,umx - BepORTHO-lleHTpaJU,Hl1e. OCHOBHaH -qepTa 83llMyT8JII,HHX: 

KoppeMrmii - H8Jlll'llle ,Il;a.JibHO,Il;eiicTBYJO~eii KoimoHeHTll, BOCl1pOH3BO,Ii;HMOli 

B MO,lJ;CJ!flX CTUTHCTH'lecKoro THITa, Jlll6o - c ,Il;OCT8TO'lHO TJlllteJlllMH KJia

CTepaMH. He no.ny-qeHo yKa3aHHii Ha poJR.neHHe -qacT~ c 60JiblllliMH_none -

pC'!HllMH HMnym,caMH llJill yrJIOBhlMH MOMeHTaMn. OCHOBHIW CBOHCTBa pN -

ll n-N -coy,n;apeHHH 6Jlll3.Kll .zu:iyr K .zu:iyry llpH BblCOKIDC ::meprHRX. 

B) CT1JTl1CTll'ICCI<aJI llpOBepKa Jl,fi.l(a MO,n;e.neii MHOJKeCTBeHHoro poJR.ne-:

mm ITOJ<a3a.na, 'ITO B OTHOCHTeJII,HO y,n;oBJieTBOpHTeJibHOM cor.nac1rn C ClOJJI,

lllVIHCTBOM OOLITHLIX xapaKTepllCTllK HaxO,ItHTM TepMO,Il;HH8Mli'IeCKaH MO

,lJ;CJib ll MKM (c pa3HOH CTerreHI,JO ITOJIHOTH ll ,lJ;OCTOBepHOCTH), CYIIleCTBCH

HO npOTVIBOpeqnT OITl1Ty MO,lJ;eJill 'Il'JCTO ,Il;HqJJl8RIU!OHHOro Tllrra H npe.n;eJib -

Ha.fl 1,ll{M. n Bap11aHTe MKM / 33- 36/ Heo6xo,n;mm .n;aJibHe.uurne ycoBepweacT

BOBaHHR. 

5. Ilpll 11syqcHHll HeKorepeHTHHX l1pOTOH-R,1J;epH11X coy,n;apeHHii: 

a) IJo.nyqeHbl ll l1CCJie,1J;OBaH11 B 3aBl!Cl!MOCTll OT 3Hepr:irn .ll MaCCOBO

ro 'lllCJia A cpe,Il;HHe 3HaqemiR, pacnpe,n;e.neHM H KOppeJIIIUMH MHOllteCT

BCHHOCTeii pa3HHX Tl!IlOB BTOpll'llillX qaCTllll, qx>pMa yrJIOBl1X pacrrpe,n;e.ne

HllH Jll!BHCBHX 'l8CTllll, "npO,Ii;OJibHHe" ll a3HMyTaJiblllie KoppeJIRllllOHillie 

3q:qJeKTbl • .I{eT8JII,HQ llCCJie,n;oBaHlI llMIIyJibCHlie xapaKTCpHCTHKll p-AgBr co

y,n;apeHHii npn 21 raB/c. 

6) IloKa3aHo, 'lTO A -38BllCHMOCTb cpe,zumx MHOJKCCTBeHHOCTeii Me

,Il;JleHHHX ll peJI/ITllBllCTCKHX 'I8CT~ CYIIleCTBeHHo p83Jlll'IH8 (,Il;JIR nepBHX 

-A213
) , ns -pacnpe.n;e.neHHR y,n;o~eTBOpRDT A -38BllCllM11M CKeiiJillHro -

Bl1M CBOHCTBaM, HMCJOT MeCTO ,n;eqx>pMaUMR qx>pM!l llpO,Il;OJU,HIIX pacnpe,n;e.ne

HHH, pOCT llHKII.!03HBHl1X ce-qeHHil (He llpOTllBopeqa~n 38ROHy A113
) B 

OClJiaCTll qJJJarMeHTarmn MHWeHH H Me,Il;JleHHoe YMeHbIDCHHe rue B oClJiaCTH Ma-
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JiliX yrJIOB. IloKa38HO, '4TO _ llpH coxpaHemm aqxileKTa "JIH,1J;epa" 61:lCTpble 

BTOpH1iHHe 'l8CTHIU,1 co 3H8'lHTGJil,HOH BepoHTHOCTbD B38HMO,lJ;eHCTBYJOT B 

H,lJJ)e llOBTOpHo. AH8.lIH3 pa3JIH'llWX xapaRTepHCTHK pA-coy,n;apeH.HA BO 

Beel H3y:1leHHoil oClJiaCTH 3HepI'HH o6HapynBaeT O,lJ;HOBpeMeHHo KOJIJieK

THBH!le H KaCKa.ltBHe CBOHCTBa npouecca. 

B) 06HapyzeHH HeO,Il;HOpO,Ii;HOCTb H aqxileKTbl KJI8CTepH38llHH 3apR

lr8HHWt 'laCT~ B pA -coy,n;apeHRIDC, OTJIH1iHHe OT TaKOBblX B pN -. 

AswayTaJibH!le RoppeJillltl!H B nepBWC HMeDT ,I1;8JII,H0,1J;eilcTBYJ)lllHil xapaK

Tep H He 06HapymmaJJT ~RTOB,He 06'.l:JICHHMHX 38KOH8MH coxpaHemm 

H .zu:iyrmm HSB8CT.mnm <paKTopaira. COBORyllHOCTb .n;aHHHX no MHOJKeCT -

BeHHOMY pollt,Il;eHHD 'l8CT~ Ha H,lJJ)ax Tpy.n;Ho OIIHC8Tb RaKoii-JIHClO H3 cy

~eCTBYJ)lllHX (u pasBHTHX) Mo,n;eJiefl aroro npouecca. 

EoJiblllHHCTBO peSyJ11,T8TOB 61:UlH llOJiy'l8Hbl BnepBue. 

OcHoBH!ie peayJ11,T8TH pa6oTu ,n;OKJia,lJ;Wl8JIJllcb ua XY u XYl Mez.n;y

aapo,Il;HI,lX KouqiepeHnHJIX no qll!3HKe Bh!CORHX aaeprH!,.HayqH~x ceccrun 

OH<!? AH CCCP 1969-1975 rr. 1 pR,n;e .IUJYI'HX ROHq>epeHl.lHii H CHMII03:l'!IYJAOB 
n ony6JIJ1ROBaH!i B paCloTax /l-8,l0,13-23,28-32,47-49,54-59/. 
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