
6 -43 

OB'bE,L(MHEHHbI:0 MHCTMTYT Y,L(EPHhlX MCCJIE,L(OBAHMil 

1-94-238 

Ha npaBax pyKonHCH 

YJJ,K 539.12+539.172.17 

• 
BEJIAfA 

BHKTOpHSI BJia)];HMHpOBHa 

l13Y1IEHHE MHOf01IACTl11IHbIX KOPPEJI51U:H:0 

B 51,UEPHbIX COY,UAPEHH51X BOJibIII0:0 3HEPfl1l1 

Crre:u;HaJibHOCTb: 01.04.16 - q:>H3HKa SI)];pa 

H .3JieMeHTapHbIX tiaCTHIJ; 

ABTopecpepaT ~HccepTaU.HH ua coHcKaHHe y11euoii CTeneuH 
KaH~~aTa q>H3HKO-MaTeMaTH'leCKHX uayK 

,L(y6ua 1994 



PaCloTa BbITTOJIHeHa B JiaCloparopr,m 81:,1COKl1X 3Hepr11A 

HHCTl1TYTe 0Cl'be.ll,11HeHHOro 11HCTl-1'I'YTa H,nepHblX l1CCJ1e.uosaH11A 11 

H,nepHOA ~113HKH AKa,neMHl-1 HayK Pecny6JI11Kl1 YsCleK11CTaH 

HAY'-fHl:,a;>I PYKOBOA"1TEl\b: 

.ll,OKTOP ~11311KO-MaTeMaTl1YeCKl1X HayK, 

npo~eccop 

0m"1U"1Al\bHbE onnoHEHTbt 

.UOKTOP ~11311KO-MaTeMaT11YeCKl1X HayK, 

npoIDeccop 

.UOKTOP IDl1311KO-Ma.TeMaT11YeCKl1X HayK 

BEAYl11A~ OPrAH"13AU"1~: 

' 

IDl1311YeCKl1A 11HCTl1TYT HM.IT.H.JleCle,nesa PAH, MoCKBa 

r.M.'tfepHOB 

H.M.fpaMeH11UKl1A 

B.A.CMHpHl1TCKl1A 

3am11Ta coeTOHTCfl " __ " _______ 1994 r. s __ yacos Ha 

sace.11.aH1111 Cneu11aJ111s11posaHHoro coseTa n-047.01.02 np11 

JiaCloparop1111 81:,1COK11X 3HeprnA OCl'be.ll,11HeHHoro 11HCTl1TYTa H,nepHblX 

11CCJJe.nosaHl1A , r. nyClHa MOCKOBCIWA OClJJaCTl-1, JiaClopaTOpHfl Bb!COKl1X 

3Hepr11A orurn:, KOHIDepeHU-38JI. 

C .u11ccepTau11eA MO'.lK'.HO 03HaKOMl1TbC.H B 611ClJ1110TeKe JIB3 OHHH. 

ABTOpeIDepaT pasoeJJaH 

YYeHbIA CeKpeTapb 

Cneu11an11s11posaHHoro coseTa .Jt/~Y: (Vt£/, 
ti I 

1994 r. 

M.ID.Jll-1xa4es 

~ 

061llA~ XAPAKTEPMCTMKA PA60T~ 

AKTYAAbHOC1b "1CCAEAOBAH"11'1 

J13yqeH11e KOppeJJ.HUl-10HHbIX csmepl 8 KOHeYHhlX eoeTO.HHl1flX 

MHOrO' I3CTl1qHb!X peaKUl-1'1 cil~1311K~ BbieOKl1X 3Hepr11A flBJlfleTefl 

onpe.11.eJJfl!Ollll1M vtHeTpyMeHTOM v1eeJJe.11.osaHl1fl 11X .ll.11HaMHKl1 11 . no11eKa 

HOBblX nmoTeTW18CKl1X csoAeTB a.npoHHOi1 11 H,nepHoA MaTep1111. 3To 

oC>yCJJOBJJeHO MHOrvtMl-1 <lim<:TOpaMl-1, cpe.11.11 KOTOpbIX OTMeTl1M H113KYIO 
1WBCTBl1TeJihHOCTb npocTeAIIIl1X xapaKTePl1CTHK Heynpyrnx s3a11-

MO.UeACTBJ,1H - MHO'.lK'.eCTBeHHOCTeA 11 O.ll.HOYaCTl14Hl:,IX . J,1HKJ!l03118HblX 

cneKTpOB YaCTJ,1U - K Bb!ClOpy Me'.lK'..11.Y dOJibIIIl1M ,411CJIOM pa3JI11YHl:,IX 

TeopeT11YecIrnx no.11.xo.uos · K npo6JieMaM MHO'.lK'.ecTBeHHoro o6pa3osattl1.H, 

MY Jib T11ciiparMeHTaUJ,1v! .H,nep J,1 T • .ll.. 

B dOJibIIIl1HeTse pMoT, noesflmeHHb!X KoppeJiflU110HHOMY attaJI113Y 

Heynpyr11x coy.11.apeHJ,1A JienTOHOB, a,npoHOB 11 .H,nep, paeeMaTP11BaJil1eb 

.11.BYXYacrnqHbfe ( pe,11,KO -· TpexqaeT11YHb!e) 1wppeJ151Ul1l1. HH<liOpMaUl-151 0 

1coppeJI.HUl10HHb!X CBfl3flX OOJiee Bb!COKOro nop51.11.Ka 113BJieKaJiaCb 

KOCBeHHblM nyTeM Jll1Cl0 113 3Tl-1X .11.3!-IHb!X , Jil1CIO 113 TaK H83bIBaeMbIX 

"rJIO◊aJibHb!X" xapaKTepv!CTl-1K 11H,11,11Bl-1.11.Y8JlbHbIX eoClbITl1A { event-
-by-event analysis). IIpflMOA ITOl1CK 11 113Y4eHl1e KOppeJ151Ul1A 

npOl1380JlbHOro nopfl,ll,Ka ( B no.ue11eTeMax 113 R ;;i, 3 BTOpl1YHb!X qae

Tl-1U) npOl1380.ll,11Jlvteb KpaAHe pe,ll,KO, K TOMY '.lK'.e MeTO.ll,OJIOrl1IO Ta.Kore 

113ytJeHl1fl Ha.no npl13H8Th He.UOCT8.T04HO pa3811TOA. B TO '.lK'.e speMfl 

CTpeMl1TeJib HOe npo.usmKeH11e Wl1311KJ,1 Bb!COKl1X 3Hepr11A 8 odJiaeTb see 

doJiee BbieOKl1X 3HeprnA eTOJIKHOBeHl1fl 11 MaeeOBhlX y11eeJI eTaJI

Kl188!0Ull1Xefl H,nep .ll,Jlfl .H,npo-.H,nepHbIX 83811MO.UeAeTBl1A .ueJiaeT see 

dOJiee ainyaJibHOA sa,nayy 11eeJie.uosaHl1fl KoppeJiflUl1A BbieOKOro 

nopfl,uKa, :BK KaK MHO'.lK'.eeTBeHHOeTl-1 4aernu · KOHel!Horo eoeTOflHl1fl 

.uoeT11ra.JO'I:"ol!eHb dOJibllll1X 3H34eHl1A. 

LlEAb PA60Tbl 

UeJJb HaeTOflmeA pMOThl coeTOflJ!a B paspadoTKe 11 anp0Clau1111 

HOBblX MeTO,nos npBMoro MHoro4aeTl-14Horo KoppeJiflUl10HHoro attaJI113a 

peaKU11A ClOJibIIIOA MHO~eeTBeHHOeTl-1. Anpo6au11.H MeTO.ll,08 38KJII04aJia, 8 
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ce6e KaK 11sy4em1e nose.II,eH11.H paccMaTp11saeMux 1<:oppeJJ.HUi-lOHHbIX 

xapainepi-!CTi-lK B npocTel111111x CT8.H.II,apTHblX YCJJ0811.HX npoTeKaHl1.H 3Tl1X 

peaKU11l1 ( .II,el1CTBl1e 38KOHOB coxp8.HeHl1.H, 11HKJJI03118Hbll1 xapaKTep 3KC-

nep11MeHT8., reHepau11.H .II.BYX48CTi14HblX npoMe,ryT04HblX o6pa30B8Hl1l1 

( pesoHaHCOB ) ) , T8.K 11 11X np11MeHeH11e K .II,OCTYnHOMY aBTOPY 

3Kcnep11MeHTaJJb HOMY MaTep11aJJy no MHO'.lll'.ecTBeHHOMY p0'.lll'..II,eHl1lO 4aCTl1U 

i1 qiparMeHTaU1111 . .H.II,ep B . a,npoH-HYKJJOHHblX, a.II,pOH-.H.II,epHblX 11 .H.II,po

.H.II,epHblX coy .II,apeHl1.HX np11 BblCOKl1X 3Hepr11m • 

. HAY'-lHA51 HOBv13HA 

BnepsbIe npe.II.JJO'.llreHbI 11 ( 11JJ11 ) anpgoi1posaHbl ,n.m-1 a1-1am1:-_:ia 

3Kcnep11MeHTaJJbHbJX ,U8.HHblX no MHO'.lll'.eCTBeHHOMY o6pa3088Hl1l0 43.CT!i!U Ii! 

MYJJbTi-i(pparMeHTaUl111 .H.II,ep p.H.II, MeTO.II,08 MHOr04aCT!i!4HOrO f{0ppe-

JJHUl10HHOro aHaJJ113a. oueHeHa 11X 4YBCTBl1TeJJb HOCTJ; If KoppeJJ51Uli!51M, 

o6yCJJOBJJeHHblM pacna,naMl1 .II.BYX4aCTl14HbIX pesoHaHCOB. IToJJytJeH PM 
3Mmlpl148CKl1X saKOHOMepHOCTeYi .II,JJ51 yr JJOBblX IwppeJJHU!i!l1 8 

a,npOH-HYKJJOHHb!X, a.II,pOH-.H.II,epHblX vi 51.II.P0-51.II,epHb!X coy.II,apeHvlHX, 

He!WTOpb!e i-13 KOTOpb!X BMeCTe C MeTO.II,OJJOr11ei1 vlX HavJJlO)LeH!i!51 vi 

aHaJJl13a - e,nvlHCTBeHHbl; 

HAY'-lHA51 v1 TTPAKTv1'-lECKA51 UEHHOCTb 

IJeTO)J,OJJOrl1H 11 pe3y.TJbT8.Tbl . pa60Tbl MOryT HaAT~ np11MeHeHJ..1e B 

33,lJ,348X no1,,1cIm J..1 vlCCJJ8)J,OB8Hl15l pa3JJl14Hb!X KOppeJIHUJ..111 B MHOro

'-laCTWUiblX f{0H84Hb!X COCTO.'r!H1151X peaKU11'1, 113YlJa8MblX B (pl13J..1Ke 

BblCOKI1X 3Heprvli1 • 

AnP06AUv151 PA60T~ v1·nY6Av1KAUv1v1 

Pe3YJib TaTbl )J,11CC8PTaUvlOHHOi1 pa60Tbl J.J.OKJJ8.II,blBaJJvlCb Ha HaYlJHOl1 

ceccm1 0T.JJ,eJieHl1H H.JJ,epHol1 (pl1311Kl1 AH CCCP ( MoCKBa,. MT3<Il, 1990 
r. ) , coseru.aHl15lX COTPY .D.Hl1'--!eCTB3 fMEC ( AJJMa-ATa, 1991 r. ) l1 1])31{ 

omrn < .I{y61m 1991- 1992 rr.) 11 1-1a ceM11Hapax oT.II,eJia .H.II,ep1-1oi1 <I>11s11-

1<:11 MH<Il AH PY3 11 1-1ay4H0-3H:cnepv1MeHTaJlbHOrO KaMepHoro OT,IJ.eJia 

,1Ia6opaTOpl111 Bb!COKl1X ::meprnl1 OI15Il1. OCHOBHOe CO.II,ep'.lll'.aHl1e ee 

ony6~v1K0Ba1-10 B pa6omx. [1 - 7]. 
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ABTOP 3All.lv1U1AET CAEAYDl!.lv1E OCHOBHbE PE3YAbTAT~ 

1 . BnepBbJe anpoOi-iposaH annapaT KOppeJJ5lUi10HHblX <l>YHKU11l1 

npOl13BOJJbHOl1 KpaTHOCTl1; npe,nJJo'.lll'.eHbl vi anpOCv1posaHbl ,nsa 00IUl1X 

Mero,na l13Y4eHl1H MHOrotJaCTl14HblX . a311MYT8.Jlb HblX KOppeJJHU11A. 

2 . oueHeHa 4YBCTm1TeJJb HOCTb npe,nJJO'.l!CeHHblX Mero.nos K 

oopasosaH11lO 4acrnu tJepes pacna.II.bI .II.BYX48CT114Hb!X npoMe'.lll'.yTOtJHbIX 

0Cpa30B8Hl1A. 

3. ITpose,neH Cl1C:TeMarntJeCKl1'1 vi cpaBHl1T8JlbHbl'1 novICK 

MHorotJaCT114HblX KoppeJJHU11A 8 h1/ , hA 11 AB coy ,napeHl1HX • 

06Hapy'.lll'.eHbl MHorotJaCTl14Hble _ a3~1MYT8.JlbHble KoppeJJHU1111, coxpa-

HHIOIU118CH BnJJOTb . .II,O MaKCl1M8JlbHblX MHO'.lll'.8CTE3eHHOCTeA pO'.lll'..II,aIOIUl1XC5l 

48CT11U B hN - C06UT11.'r!X np11 200 - 400 f3B. BeJJl1411Ha_KOppeJJHU11A 

np11 O.JJ,11H8KOBblX MHO'.lll'.eC~BeHHOCTHX 3aBl1Cl1T OT T11na coy ,napeHl1.'rl. 

oueHeHa ,11.0JJH 48CTl1l{, o6pasosaHHblX np11 pacna,nax .II.BYX4aCTl14HblX 

pesoHaHcos a h1/ 11 hA coy,napemrnx. 3Kcnep11MeHTaJJbHbie .JJ,aHHbie 

np1,,1 Ea ::;; 400 f3B npoT11BopetJaT 4~1CTO KOJJJJeKTl18HblM MO)J,eJJHM 

MHO'.llreCTBeHHoro oopasosaH11H tJaCTJ..1U. 

CTPYKTYPA v1 06bEM Av1CCEPTAUv1v1 

,Il11ccepmu110HHaH pa6om cocT011T 113 sse,11.eH11H. Tpex r.nas , 

saKJJIO'-leH11H, ,nsyx np11JioJ1CeH11l1 11 cn11cKa JJ11TepaTYPbI - scero 103 

CTpaH11Ubl, BKJll04aH 17 p11CYHKOB, 6 TMJJ11U 11 Ol16J111orpa(l)l1!0 113 57 

Ha11MeHOBaH11A. 

COAEPIAH~E PA60T~ 

Bo sse,ne1-11111 on11caHbl 06IIJ,aH Cl1TYaUl1H C KoppeJJHU110Hl!bIM a1-1a.1J11-

30M MHOro':!_(lCTJ..1'--!HbIX peaKU11'1, nocTaHOl;lKa 3a.II,a411 11 KpaTKOe co.n.ep

'.lll'.aHl1e padom_; 

B nepsoA rJJase paccMoTPeH annapaT_ .. t.moro4acTv1YHbI)( KoppeJIH

u110HHbIX _ WYl::IKU11vl ( l{qi ) • 

HopM11pOBaHHa5l , R-'--!aCTl1'--!Ha5l l{qi MO'.lll'.eT Ob!Tb npe,11.CTaBJ1e1-1a B 

BJ..1.II,e 
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I 11 

I\ (1. ... ,k) = ~ (Xl' ••• •.'.Lie) = I\ (1, •.. ,k) - I\ (1, ..• ,k), ( 1) 

. I ' 

r,ne I\ - "nOJIHbIA" R-YaCTI1YHhIA 1wppeJI.HTOp, Bb!pa'.l!Ca!Om11Ac.H B OT-

Jll1Y~l1 R-1-1aCTI1YHOA nJIOTHOCTI1 pacnpe,neJieHl1.H no npOl13B0JlbHOA 

nepeMeHHOA X OT npOl13Be,neHl1.H R O,!lHOYaCTl1YHbIX nJIOTHOCTeA 

1 , k 

1\(1, •• ·.,k) = pk(1, •.• ,k)/ II p
1
(i) - 1, 

i. =1 
(2) 

II 

a Ric xapaKrep113yeT CYMMY BKJia,nos B Hero KoppeJI.HUl1A nop.H,nKa 

2, ... , R-1 . TaKl1M odpa30M · Ric npe,nCTaBJI.HeT codoA BeJil1Y11HY , 

xapaKrep11sy10mylO "11CTI1HHbie" R-YaCTl1YHbJe KOppeJI.Hlll111, HeCBO,nl-1Mbie 

K 3qlqleKTaM doJiee Hl13Koro nop.H,nKa. IlOJitjblA Hadop RID Hz ( {, J) , 
~( {, J ,R),... ({, J = 1, ••• , n) ,naeT noJIHYIO HH(l)OpMal,ll1IO o 

BCeB03MO:JJCHbIX KoppeJI.HUHOHHbIX CBID.HX ,B vt3yYaeMOM KOHeYHOM 

COCTO.HHl1H n-YaCTl14HOA peaKl,lHvt. 

B padore npe~Jio:JJCeH TaK:JJCe doJiee 06mv1A sv1,n RID 

Cm) ' 11Cm) J\ (1, ••. ,k) = 1\(1, ••• ,R) - Ric (1, •.• ,k), (3) 

~m) t 

r ,ne Ric - cyMMa BKJia,nos, B noJIHYIO RID Ric OT KOppeJI.HllvtA B 

no,ncHCTeMaX v13 ~ m BTOpvtYHbIX YaCTHll ( m ~ R-1) • ( 3) nepexo,nvtT B 

( 1 ) npvt m = R-1 • IDH3HYeCKHA CMblCJI J{m) OYeBH,!leH. 

3JieMeHThl KoppeJI.HllHOHHbIX MaTPHll, COOTBeTCTBYIOmHX RID I\ HJIH 
rf:,m) . 
''k · , odpa3y!OT rvtnepKyd B R-MepHOM npOCTPaHCTBe, HX YHCJIO 

·sospacTaeT C yseJivtYeHvteM R KaK Mk 'r,ne M - YHCJIO HHTepBa

JIOB pasdvteHH.H OC5JiaCTI1 onpe,neJieHH.H H3yYaeMoA nepeMeHHOA X, T.e. 

OYeHb dbICTPO. O,nttaKO B dOJibllJOM YvtCJie sa,nay TpedyeTC.H HH(l)OpMal,lH.H 

Jlvtlllb O ,n11aroHaJibHbIX 3JieMeHTaX MaTPHllhl, ,naIOmvtx npe,ncTaBJieHHe 0 

Ta.K Ha3bIBaeMbJX "KopoTKo,neACTBYIOmHX" KOppeJI.HUl-1.HX , ,T. e. 0 RID 

I\ (X = X1 = ... = .'.Lie) = I\ (X); Odm11e COOTHOllleHl-1.H ,Il,JI.H RID npo

H3B0JlbHOro nop.H,nKa B ,n11arOHaJibHOM CJiyqae cymecTBeHHO ynpomaIOT

C.H. B MCCepTal,lHH np11se,neHbl .HBHble BbipruICeHl1.H ,Il,JI.H BbIYl-1CJieHl-1.H 

,n11arOHaJibHbIX RID 1-1 3Mnl-1Pl-14eCKHX nJIOTHOCTeA npvt JIOOblX R. 
0,nHHM 1-13 xopomo YCTaHOBJieHHblX (l)aKTOPOB, npHBO,ll.HIUl-1X K 

KopoTKo,neACTBYIOmHM KOppeJI.Hlll-1.HM Me:JJC,!lY BTOPl-14Hb!Ml-1 4aCTI1llaMH, 

.HBJI.HeTC.H po:JJC,neH1-1e sHaYl-1TeJihHOA YacTI1 11s Hl-1X 4epes pacn8.JU,I 

v13BeCTHblX pe30HaHCOB (rJJaBHbIM odpa30M, ,nsyx4aCTI14HbJX) • 
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Bbl.HCHeH11e YYBCTBl1TeJlb HOCTl1 MHOroYaCTl14HbIX R~ K 3TOMY qlaKTOPY 

.HBJI.HeTC.H Ba'.l!CHbIM npvt oueHKe nepcneKTI1BHOCTI1 HX HCnOJib30BaHl1.H ,Il,JI.H 

no11cKa p.H.na l-1HTepecHeAm1-1x rv1noreT11YecK1-1x .HBJJeH1-1A ( T.H:JJCeJJbie 
. . . 

HecTadl1JibHbie npoMe'.l!CyTOYHbie 06pasosaH1-1.H, "HanpasJJeHHoe" 1-1cnycKa-

H11e MHOrl1X YaCTl1ll, B03Hl1Ka10mee npl-1 peaJI1-1sau1-11-1 Ta.KHX MeXaHl-13MOB, 

KaK a,npoHHOe YepeHIWBCKOe 113JlYYeH11e, .H,nepHbie y ,napHbJe BOJ!Hbl H 

T • .U. ) • Heo6XO.U11Mble oueHKl-1 db!Jll1 noJJyYeHbl B .u11ccepTal,ll111 c noMOmh 10 

CTaTI1CTl-1YeCKoro MO,UeJ111poBaHl-1.H. 

,I{JI.H ero npose.uemrn dbIJil1 1-1cnOJib30BaHbl cse,neHl1.H O CBOACTBax 

hN 11 71.A coy .uapeH11A npvt E0 = 200 - 400 f3B, noJJyYeHHbie s 

p.H,ne sKcnep11MeHTOB Ha ycKop11TeJie FNAL ( BbJ6op 3TOro .uv1anas0Ha 

nepBl1YHbIX 3HeprnA dbIJI odyCJIOBJieH B03MO'.l!CHOCT.HMl1 anpodaUHl-1 Mero.ua 

Ha .UOCTYnHOM HaM 8KCnep11MeHTaJib HOM MaTep11aJie (CM. Hmice) ) • 

I1cnoJJbsosaJ111cb 8Kcnep1-1M_eHTaJibHble .uaHHhie o pacnpe,neJieH11.HX no 

MHO:JJCecTBeHHOCT.HM f(ns) 11 CTaH,UapTHoe OTKJIOHeH1-1e CJ('t'}) 11HKJII0-

311BHbIX O.UHOYacmYHbIX pacnpe,ueJieHl-1A no nces,nodbJCTPOTaM 't'} = 

=-lntg(S/2) .UJI.H peJI.HTHBl-1CTCKHX YaCTl11,l. BhIJia pacCMOTpeHa 

npOCTa.H MO,UeJib He3aBJ.1CJ.1MOro po:JJC,UeH11.H OT,UeJibHbIX Yacmu 1-1 .UBYX

YaCTHYHblX pesoHaHCOB (,UOJI.H a YaCTl-1ll OT pacna,na nocJJe,!lHl-1X sapb-

11POBaJiacb, o ~a~ 1), B KoropoA pacna,n pesoHaHcos npe,nnoJiaraJJ

c.H v1soTponHbIM (.UJJ.H TaKoro pacna,na 't'} - pacnpe,neJieH1-1e - npJ.16JJJ.1-

'.l!CeHHO HOpMaJibHO co CTaH,napTOM (Jo = 0. 8). 3HaYeHl-1.H nces.uodbJC_

TpOT He3aBJ.1CvtMO pO:JJC.UaIOm1-1xc.H O.U11H04HbIX YaCTl-1ll J.1 pesoHaHCOB TaK:JJCe 

npe,nnoJiaraJil-1Cb pacnpe,neJieHHbIMJ.1 no HOpMaJib HOMY 3aKOHY C TeM, 

4TOdbl CJ( 't'}) ,Il,JI.H CYMMapHoro 't'} - pacnpe,neJJeHl-1.H BTOPl-14Hb1X Yacmu 

COBna,naJia C COOTBeTCTBY10mJ.1M 3MnJ.1PHYeCKl-1M 3Ha4eHJ.1eM ,!lJJ.H Ka:JJC,noro 

pa3blrpbIBaeMoro aHCaMdJIH COdbITiiA • TpedOBaJIOCb TaK:l!Ce TOYHOe COOT

BeTCTBl-1e pa3blI'pbIBaeMbIX 1-1 peaJibHblX f(ns) . ,![onymeHHOe npeHe6pe

'.l!CeHJ.1e_ Kl-1HeMamYeCKHMJ.1 KoppeJiffilHHMJ.1 ("BbIKJJIOYeHJ.1e" saKOHOB coxpa

HeHl-1H 8Hepr1-11-1 H J.1MnYJibCa), no Hallll1M oueHKaM, He BJivt.HJIO Ha KOp

peKTHOCTb pTBeTOB Ha ,nsa OCHOBHblX sonpoca' nocTaBJJeHHblX HaMJ.1: 

a) YYBCTB~-r:eJlb Hhl JJl-1 RID npOl-13B0Jlb HOA KpaTHOCTI1 K HaJil-141-1!0 4aCTI1ll 

OT pacnauos .!lBYX4aCTl-14HbIX pe30HaHCOB H 6) KaK 3TI1 R~ 38.BHC.HT OT 

,!lOJll1 a Ta.KHX YaCTI1ll B KOHe4HOM COCTOHHHl-1. 

OnvtcaHHOe MO,UeJJHPOBaHHe no3BOJIHJIO c,neJiaTb cJie.uy10mv1e 3aKJIIO

YeHHH. 
I 

1. IlOJIHbJe HHKJJI03HBHbie RiII I\ JI11HeAHO sospacTa.lOT c yseJIH-

4eHvteM a npvt scex k. 
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I 

2. BKJia.n 3TOro poem B ~ MaJI no cpasHeH1110 c BKJia,noM 

nces.uoKoppeJIHU11A, oe5yCJIOBJieHHb!X HeO.UHOPO.UHOCTb!O COC5bITl1A, COC·

TaBJIHIOII(HX 11HKJIICGl18Hble aHcaMC5Jil1 hN 11 hA coy .uapeHl1A np11 Eo = 

= 200 - 400 f3B. TaKl1M oe5pa30M annapaT 11HKJIICG118Hb!X l{tlJ MaJI0-

4YBCTBl1TeJieH K onpe,ueJieH11!0 a np11 3Tl1X Eo , 4TO CBH3aHO C He

C50JiblliOA BeJil1411H0A npes1,1111eHl1H CYMMapHoro CTaH,UapTa G(~) ~ -

pacnpe,ueJieHl1H Ha.n COOTBeTCTBYIOmeA 1130TPOnHOMY pacna.ny ( G( ~) / 

/Gl130TP "" 2). Ilp11 Ol!eHb Bh!COKl1X Eo (CKa'.l!CeM, > 1 T3B) Cl1TYaUl1H 

MO'.l!CeT 113MeHl1TbCH 8 JIY4lliYIO CTOpoHy. 

3. 3Hal!eHl1H ~ np11 R ~ 3 He 3as11cHT OT a; 3TO 03Ha

yaeT np11HU11nl1aJibHYIO 803MO'.l!CHOCTb. i1cnOJib30BaHl1H MHOrol!aCTl14HhlX l{qJ 

,llJIH IT011CKa "TIDKeJihIX" ( MHOro4aCTl14HbIX ) ITQOMe'.lll'.yTOl!HbIX oe5pa30BaHl1A • 

Bo sropoA rJiase .u11ccepmu1111 on11caHa HoBaH Mero,uoJior11H, 

npe,uJiaraeMaH .UJIH IT011CKa 11 113Y4eHl1H MHOr04aCTl14HhIX KoppeJIHU11A B 

nonepel!HOA ITJI0CK0CTH coy.napeHl1H (a311MYTaJibHhlX KoppeJIHUl1A). 

IIpocTeAlIIl1M11 11 "ecTeCTBeHHhIMl1" CJiy4aAHhlMl1 BeJil1411HaMl1, 

xapaKTepl13YIOin11Ml1 a311MYTaJlbHbie KOppeJIHU1111 3a,naHHOro, HO npo113-

B0JlbH0ro nopH,llKa, MoryT CJIY'.l!Cl1Tb: 

a) Ml1Hl1MaJibHaH .UJI11Ha ~r11 OKPY'.l!CH0CTl1 e,Ul1Hl14H0ro pa,n11yca, 

co.uepxama.H npovi3BOJibHoe 411CJIO k (2 ~ k ~ n) ynopH,lloYeHHhlX 

3311!,fyTaJlb Hh!X yr JIOB (j)i ( pa3HOCTl1 R-1 nop.H,lllm) : 

. - (j). 

{ 

(j)i+k-1 J. 

Cn) _ _ (j) . 
~-1 - 2'1C + (j)i +k -1 -n i 

~ t ~ n-li:+1 ) , 

n-k+1 < t ~n ), 
(4) 

C5) .u11cnepc11H cp-pacnpe,ueJieHl15'1 TeX :Hee ( npol13BOJihHbIX) rpynn 

4acT11u: 

Cn) 2 

Gk 

r.ue 

i.+k-1 -:::Cn) 2 

-{ t~ .. Cq>i - ~.i ) /(k -1) (1 ~ t ~ n-k+1), 

n 2 i.+k-1-n 2 
[ L ((j)i - t n~ ) + L (2'1C+(j)i -qi~ n~ ) ] / (k-1 ) 

l=i. - ' l = 1. 'l. 

(5) 

(n-k+1 < i ~ n), 

6 

,, 

J 

i +k-1. 

{ 

I; q>i I li: (1 ~ t ~ n-li:+1 ), 

af n~ l=i. 

Tk ,J. = [ ~ (j)i + i.+k~1-n (2'1C + 'Pi ) ] / k (n-k+1 < t ~n). 
l=i. L=t 

B pae5ore e51,1J111 HaA.uem1 cTaTl1CT11l!ec1rne xapa1nep11cTmrn cJiyl!aAHbIX 

BeJI11l!l1H (4), (5) B HyJieBOM np11C5Jil1'.l!CeHl111 (He3aB11Cl1MOe 11cnycKaH11e 

l!aCT11U) - 3aKOHl,l pacnpe,ueJieHl1.R, npOl13BO.U5'11Ul1e (pYHKUl111, MOMeHTl,l 11 

T • .u. B qacTHOCTl1, CTaHMPTHbie OTH:JIOHeHl15'1 pacnpe,ueJieHl1A no i ~i 
C )2 

11 Gk n B 3TOM np116J111'.l!CeHl1l1 paBHbl CO0TBeTCTBeHH0 

G [1hCn)] 
0 't'Jc-1 

1/2 
(2'1C/n)[(li:-1 )(n-li:+1 )/(n+1 )J 

11 

Cn) 2 ~ (li:+1 ) (li:+2) 
Go[Gk ] = - )( 

3 li:(li:-1 )n(n+1) 

1/2 

x [(li:+3)(k+4)(5zl-li:+6) _ (li:-1 )R(R+1 )(li:+2)] 

5(n+2) (n+3) n(n+1) 

3Hal!eHl1H xapa1<:rep11cT11K pacnpe,ueJieH11A i~i 11 

41111 O.UH11X Jll1lIIb 1rnHeMaTMl!eCKl1X 1wppeJI.RUl1A 

OC5beMa) HaXO.U11Jil1Cb MO.UeJ111poBaH11eM. 

2 
G(n) 

k 
( MO,UeJib 

(6) 

(7) 

np11 HaJ111-

(pa3osoro 

HaK 11 8 CJiyl!ae _MHOI'Ol!aCTl1l!HblX l{qJ (51,JJia 11CCJie.nosaHa llYBCT-

811TeJib HOCTb xapaKTepl1CTI1H: ( 4) 11 ( 5) K P0'.l!C.Ufill1IO l!aCTl1 BTOpl1l!HblX 

4aci11u 4epe3 Koporno::msym11e .usyx•mcT114Hhie cocTO.RHl1.R. PaccMaT

p11saJiac1, npoCTa.R MO,UeJib, B KOTOpOA m 113· n BT0Pl1l!Hb!X l!aCT11U 

( n/2 ~ m::;;, n) · 11cnycKaIOTC.R He3as11c11Mo ,upyr OT ,upyra c paBHOMep

HOA ITJIO'rH0CTb!O sepo.RTHOCTl1 /( q>) = l/2'1C OCTaBlIIl1eC.R ( n - m) 
l!aCT11U npe.unoJiaraJil1Cb 11cnymeHHblMl1 C a311MYTaJ!bHblM11 yr JiaMl1 

q>i+m+l = q>i + E It= 1, ... ,n-m) , r.ue E (0 ~ E ~ 'IC) - a311-

MYTaJibHbIA yroJI Me'.l!C.llY l!aCTl1UaMl1 OT pacna.ua .UBYXl!aCT11l!Horo 

pe3oHaHca. IlOJIHa.R ,UOJI.R TaKl1X pacna,uHblX l!aCTl1U 8 COC5bITl111 pa 9Ha 

a =2(n - m)/n. 
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PaccMaTpi1Ba.JU1Cb CJie.nyIOmvte rvtnOTe3bl OTHOCHTe.JibHO pacnpe,ne.JieHH.R 

no yr.Jiy € : a) e -+ 0 (nonepeYHble YIMnYJibCbl pe30HaHCOB » Ta

lWBb!X )(JI.R npo.nyKTOB YIX pacna.na) , d) € -+ 'IC ( <lJr> pe30HaHCOB < < 
< < TaKOBb!X )(JI.R pacna.nttb!X YaCTHI..{) YI ' HaKOHeu ' B ) pea.JIYICTYIYeCKYIV! 

CJIYYaV!, Kor .na )(JI.R Bb!YYICJieHYI.R oo/de dblJU1 YICnOJib30BaHbl OnblTHble 

)(aHHbie ( OTHOCYITe.JlbHb!e Bb!XO.Ilbl pa3.JIYIYHblX pe30HaHCOB, OCHOBHble 

K8.Ha.Jibl pacna.na, qiopMa PT - pacnpe,ne.JieHYIV! YI 3aBYICYIMOCTb cpe)(HYIX 

<lJr> OT MaCCbl pe30HaHca) .Il.JI.R pp - coy .napeHYIV! npYI Eo = 200 -
- 400 f3B, no.JiyYeHHble B FNAL c noMOmb 10 '.l!CYI.IlKOBO.IlOPO.IlHbIX KaMep • 

OCHOBHbie pe3y Jib Ta Tb! aHa.JIYl3a MO'.l!CHO cseCTYI K CJie.nyIOmYIM: 

1. Pacnpe,ne.JieHYI.R no ~~~ YI cr~n)
2 

(do.Jiee onpe,ne.JieHHO, 

npYIBe,neHbl )(aHHbie od YIX c:raH.rtaPTaX) TT038~.RIOT He TO.Jib KO onpe,ne

Jlfilb sepo.RTHOCTb po'.l!C)(eHYI.R 3TYIX yacruu 1.1epe3 pacna,nbI .IlBYXYaCTYIY

Hb!X pe30HaHCOB , HO YI 01..{eHYIBaTb YIX nonepel.!Hble YIMny Jib Cb!. 

2. °tfyBCTBYITe.JlbHOCTb MeTO)(OB K onpe,ne.JieHHIO .IlOJIH a B03pac

TaeT C yse.JIHYeHvteM R' HO yMeHblliaeTC.R C poCTOM n' TaK YTO ee 

onpe,ne.JieHHe npYI n ~ 30 CTaHOBYITC.R 3aTPY.IlHYITe.JibHbIM • 

IlOJiyYeHHbl8 "Ka.JIYldpOBOYHbie'' 3aBYICYIMOCTH CTaH)(apTOB G[~~~] 
Cn) 2 . 

YI creak ] OT a npH pea.JIYICTHYeCKYIX npe,nno.JIO'.l!CeHYI.RX O CBOV!CT-

sax pO'.l!C)(alOmY!XC.R pesoHaHCOB db!JIH ( Hmrce) YICTTO.Jlb30BaHbl )(JI.R aHa.JIH

sa 3K,cnepvtMeHTa.JibHb!X )(aHHb!X. 

B;TpeTbeA r.Jiase )(HccepTal.{HOHHOA padOTbl npe,ncTaBJieHO ee oc

HOBHOe qJYl3HYeCKOe ·co,nep'.l!CaHHe - pe3y.JibTaTbl npYIMeHeHYI.R onvtcaHHb!X 

B r JI • 1 , 2 MeTO)(OB KOppe.JI.Rl.{YIOHHOro aHa.JIH3a K )(OCTYTTHblM asTOpy 

3KcnepHMeHTa.JibHblM )(aHHblM, a TaK'.l!Ce YIX OdCY'.l!C.IleHHe. 

AHa.JIH3HpyeMbIV! B padoTe 3KcnepY1MeHTa.JibHbIA MaTepYla.JI COCTO.RJI 

Yl3 Heynpyrnx npoTOH-HYKJIOHHb!X ( pN) , nHOH-HYKJIOHHbIX ( 'IC-N) , npo

TOH-.R,nepHblX (pA) H nHOH-.R,nepHblX ('IC-A) coy,napeHHA npYI Po= 200 

f3B/c, pN YI pA coy,napeHHA npYI Po = 400 f3B/C YI 83aHMO

.nei7!CTBYIA pe.JI.RTHBHCTCKYIX mep yr.Jiepo.na (
12

C) , a30Ta (
14

N) , 

HeoHa (
22Ne) H '.l!Ce.Jiesa (

56Fe) c mpaMH npYI p0 = 2,5 - 4,5 
f3B/c Ha HYKJIOH •. MvtrneHblO H ,neTeKTOpOM BO scex CJIYYa.RX CJIY'.l!CHJia 

mepHa.R 3MY Jib CYI.R. Codblffl.R, KBa.JIYlqJHUYIPOBaHHble KaK hN - coy ,nape

HYI.R' dbIJIYI OTOdpaHbl B COOTBeTCTBYIH co CTaH,napTHb!MH KPHTepH.RMH 

oroopa HeynpyrYIX 83aHMO.IleACTBYIA co CBOdO)(Hb!MH YI KBa3YICBOdO)(Hb!MH 

HYKJIOHaMYI 3MYJibCYIH H dbIJIH "01.1v1meHbl" OT ynpyrnx YI 3.JieKTpOMarHYIT

HbIX coy ,napeHYIA ' a TaK'.l!Ce OT COdblfflA KorepeHTHOA )(HCCOl..{Hal.{YIH 

8 

~ 
1,1, 

i) 

'~ 

a,npoHOB Ha .H,.Upax • CJiyl.!aH' OTHeceHHbie K hA coy,napeHH.HM, 

.IlOnOJIHHTe.JlbHO "OYHma.JIHCb" OT COdb!fflA Ha CBOdO)(HOM 80.IlOPO.Ile 

3M'J.JlbCYIH C noMOmhlO CTaTYICTHYeCKHX KPHTepY1eB. Cse,neHYIH O ,neTa.JIHX 

3KcnepY1MeHTOB, odmYIX xapaKTepHCTHKax hN, hA H AB coy,napeHHA, 

a TaK'.l!Ce O .IlBYXYaCTHYHb!X Koppe.JI.Rl.{YIHX B HYIX COOdma.JIHCb paHee B 

padoTax ' nepeYYICJieHHblX B .IlYICCepTal.{YIH. 

Cse.neHYI.R O CTaTYICTYIKe COdb!fflV! B Ka'.l!C)(OM Yl3 paCCMaTpHBaeMbIX 

HH'.l!Ce aHcaMd.JieA hN, hA YI AB B3aHMO.IleACTBYIA npYIBe.neHbl B Tad.JI. 1 .. 
Tad.JI. 1. 

TYln coy,napeHYI.R Po, YCKOPYI- . 1:.fi.lc.Jio Heynpyrnx 

cHapm MHllieHb f3B/c Te.Jib COdbITHA 

p N 200 FNAL 1293 
p 5!.n,po Em 200 - II - 1626 

- N 200 II 1397 'IC - -
'IC - 5!.n,po Em 200 II 5116 - -
p N 400 - II - 1061 
p 5I,npo Em 400 - II - 3484 

C-12 - II - 4,5•Ac OIDIH 1717 
N-14 - II - 2,9•¾ LBL 1027 

Ne-22 - II - 4,1 '¾e OIDIH 4070 
Fe-56 - II - 2,5•~e LBL 1890 

Bo scex nepeYHCJieHHbIX Hadopax Codb!fflA dbl.JI 'npose.neH noHCK 

KOppe.JI.Rl.{YIV! Me'.llC.ny nceB)(odbICTpOTaMH BTOPYIYHblX pe.JI.RTHBHCTCKYIX Yac

THU C noMombIO R~ npOYl380.JlbHOA KPaTHOCTH. Bb!YHCJIHJIHCb ,l(HaroHa.Jib-

Hb!e H He)(HarOHa.JibHble R~ ~ , Ri-: , 1{2
) H 1{3

) BTTJIOTb .no R = 
= 7 •. IIepeMeHHOA CJl'J'.l!CH.Jla Be.JIHYHHa . 

~=-in tg(0/2) + in 1c 

B C .l.{.M~ nN - coy,napeHHH ( 0 - TTOJI.RpHblA yroJI B JI_.C., 1c - JIO

peHU-qlaKTOp C. u. M. B JI. C. ) • HHrepsa.Jibl A~ . npH BblYHCJieHHH R~ 

dbIJIH Bbldpattbl pasHb!MH O. 5. PaccMaTpHBa.JIHCb TaK'.l!Ce pa3HOCTH THna 

Ri-: - R;; EM , r .ne B;; EM - 3HaYeHH.R R~ , BblYHCJieHHb!e B MO,lleJIH 

He3aBHCHMOro HCTT'JCKaHHH Yacruu, B KOTOpoA dbIJIH TOYHO BOCTTPOH3-

se.neHbl pacnpe,ne.JieHHH no MHO:m:ecTBeHHOCT.HM H HHKJI!a3HBHbie 

O)(HOYaCTHYHble cneKTpbl dn/cfl1 B Ka'.l!C)(OM H3yYaeMOM pea.JibHOM 
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aHcaM6Jie. 3TI1 pa3HOCTI1 .naIOT npe.ncTasJieHv1e o mrna.ne nces.n01wp

peJI.HUHA 8 vl3YtJaeMhie seJivllJHHbl. 

B KatJecTse npv1Mepa s Ta6JI. 2 npv1se.neHbI sHatJeHH.H .nv1aroHaJib -

Hb!X KOppeJI.HTOPOB 8 "ueHTpaJib HOA" TOtJKe 111 = . . . = 11k = 0 ' 'a 

Ha pHC.1 - 3aBHCvlMOCTb "nOJIHOro" .nv1aroHaJibHOrO KoppeJI.HTOpa ~ 

Ta6JivlUa 2. 

HoppeJI.HTOP AHcaM6Jlb 

paHr k THn pN, 400 f3B/~, pA,400 f3B/c 

I 

2 R = R 0.52±0.06 0.51±0.03 
I 'IEM 

R - R 0.12±0.06 0.08±0.03 

' 3 R 1.9 ± 0.3 1.9 ± 0.1 
. RC2)= R 0.39±0.11 0.39±0.06 

I 'IEM 
R - R 0.54±0.25 · 0.43±0.14 
R _ JtEM 0.19±0.01 0.13±0.06 

, 

I 

4 R 5.3 ± 1 .a 5.6 ± 0.6 
Ef-2) 1 .4 ± 0.4 1 .8 ± 0.2 

.. RC3)= R a.a± 0.2 0.2 ± 0.1 
I 'IEM R-R 1.7 ± 1.0 1 .a± o.6 

R _ JfEM -0.1 ± 0.2 -0. 1 ± 0. 1 

OT 11 8 TeX '.lire coy.napeHvl.HX 8 peaJibHblX C06bITvl.HX vi 8 IBM. Coso

KYnHOCTb )laHHblX THna npv1se.neHHblX B Ta6JI. 2 H Ha pv1c, 1 no3BOJlvlJia 

C~OPMYJivlposaTb CJ1e.ny10mv1e 3Mnv1pv1tJeCKvle saKOHOMepHOCTI1. 
. f 

1. "IloJIHa.H" Hiti ~ 6bICTpo sospacTaeT c yseJiv1tJeHv1eM _ pattra 

1wppeJI.HTOpa. B TO '.lire speM.H Hiti ~ )lJI.H hN v1 hA coy .napeHv1A 

OTJ!vltJaIDTC.H OT HYJI.H Jlvllllb npvl k = 2, 3, "BbllJvlTaHvle" .llBYX- H 

TpextJaCTI1tJHbIX KoppeJI.HUvlA "saHyJI.HeT" 1wppeJI.HUvlvl JI!o6oro nop.H.n,Ka. 

3TO He npOTI180peY'1T npe.nnoJIO'.lR:eHvlIO, · lJTO Me'.llr.ny · nces.no6b!CTPOTaMvl 

PO:lR:)leHHblX B hN- vi hA - coy .napeHvl.HX tJaCTv!U . npv1 Po = 200 -
- 400 f3B vlMeIDTC.H Jlvllllb .nsyx- vi TpextJaCTvllJHbie KoppeJI.HUvlvl. 

2. Ha6J110.naeMbie KoppeJI.HUvlH so scex Ha6opax .hN , hA H AB 
coy.n,apeHvtA cJiaOo (v1Jiv1 sosce He) sasv1cm OT Tv1na a.npoHa (p HJIW 

10 

/ 

R; 

+ 
4 

3 

+ + 
2 

I I• 
t J. -~ 9 Q 

1_1------·--...... ~ c> 
J- . .,, 

, . ,, 

-2 -I 0 2 1l 
t 

P1-1c. 1. 3aBl-1Cv!MOCTI1 l{ilJ ~ OT 11 B pN ( o ) vi pA ( • ) 
C00blTI15lX np1-1 Ea = 400 f3B • Hpl-18ble - pactJeTbl no IEM. 

'IC) l-1Jll-1 .H,llpa-cHap.H)la H MaCCbl MvlllleHvt ( HYKJIOH l-1Jlvl .H.llPO 3MYJibCl-1H) • 

3. A6COJIIOTHble 3HatJeHl-1.H l{ilJ JIIOOOro nop.H,llH:a ,llJI.H hN vi hA co

y .nape1-11-1A pa3Jil-1lJ3IDTC.H, - B OCHOBHOM, B 06JiaCTl-1 . ~parMeHTaUl-11-1 

Ml-111le1-11-1 ; B03MO](llb!A BH:Jla,ll TpextJaCTWIHblX 1wppeJI.HUl-1A B 3TOA OCi

JiaCTl-1, no-Bl-1,llv!MOMY, M8Hbllle. He](eJil-1 B ueHTpaJibHOA 06JiaCTI1. 

4. HaH: 1-1 pattee B ,1J,BYXtJaCTl-1lJHOM CJiytJae, H:oppeJI.HUvll-1 HOC.HT 

"1wpoTH:o.neAcTsy10m1-1A" xapaH:Tep. 

Ilommrn oueHl-1Tb ,llOJIIO BTOPl-1tJHblX tJaCTl-1U, npol-1CXO)l.Hll(v!X OT 

pacna.nos .llBYXtJaCTl-1lJHblX pe30HaHCOB, l-1CnQJib3Y.H .naHHble no Mi-Ioro

YaCT~Yllb!M l{rJ:)' OH:OHYl-1JiaCb Hey .naYeA ; npl-1 peaJib Hb!X . CT8.Tl-1CTl-1H:ax 

3H:cnep1-1MeHTOB Ta.H:a.H • oueHKa sosMo,icHa Jivtlllb np1-1 cymecTBeHHO 

OOJiblllHX _E0 • 

Eme 
1
0,lll1H oom1-1A BblBO)l, CJie,llYIOmvtA 1-13 aHaJil-13a 1-1cnoJib3083Hl-!blX 

.llaHHblX,. COCTOl-1T 8 CJie.ny10meM: He noJiyYeHo yH:a3aHl-1A Ha cymecTBO

BaHvte T.H](eJiblX npoMe](yTOYHblX 06pasosa1-11-1A l-1Jll-1 H:aH:oA-Jil-160 ,11,pyroA 

"3H:30Tl-1H:v!" B MJiaCTI1 Ea ~ 400 f3B C noMomb IO l-1HH:Jll03v!BHblX l{rJ:). 

M3yYaJil-1Cb Ta.K](e MHoroYaCTl-1lJHble l{rJ:) )lJI.H noJiytJeHl-1.H l-1H~OpMa!U1vl 

0 803MO](Hb!X KoppeJI.HUl-1.HX BeJil-1Yv!H cos8 )lJl.H Ta.K Ha3b!BaeMblX g vi 
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b Yacrnu ( q_iparMeHTbl .H,npa-Mv1nieHv1 ) B AB - coy .napeHv!.HX (CM. 

TaOJJ. 1 ) . Ta1n1e 1wppeJ1.Huv1v1 Mor JJvl Obi B03HvlKHYTh npv1 peaJ1v13aum1 

HeH:OTOpb!X rv1noTeT11YeCKl1X MexaHv!3MOB ( Hanp. , Mexam13Ma 803Hl1K

HOBeHl1.H .H,nepHbIX y ,napHblX 80.JIH) npoTeKaHl1.H 3Tl1X 83al1MO.IJ.evlcTBl1vl. 

Pe3yJibTaT no11cKa - 0Tp11uaTeJieH: ,naHHbie He npoT11sopeYaT rnnoTe3e 

0 He3a811Cl1MOCTvl seJil1Yl1H case .IJ.JI.H JIIOOblX q_iparMeHTOB .H,Upa-Ml1!UeHl1 

so scex Ha<:5opax AB - cOOb1T11vl • 

)laJiee paccMaTpl18aJil1Cb pe3YJibTaTbl . 113YYeHl1.H MHOfOYaCT11YHblX 

a311MYTaJlbHblX KOppeJI.HU11iil M8)[(.IJ.Y pa3.J:i11YHblMl1 BTOPl1YHblMl1 YaCT11UaMl1 

113 coy ,napeH11iil, nepeYl1CJieHHb!X 13 · TaOJI. 1, C noMOII(blO MeT0,11,0JIOrl111, 

onl1CaHHOiil B rJJ.2. EoJJee TOYHO, attaJJl13 orpaH11Yl1BaJJC.H pacCMOTpe-
2 

Hl1eM CTaH,napTHbIX OTKJIOHeHv!vl cr[i~~ l (4}~11 CJ[(J~n) l (5) pac-
. 2 

npe,neJieH11vl no npe,nJiolCeHHblM xapaKwp11cT11KaM i~i 11 cr~n) npo-

113BOJibHblX no.nrpynn BTOPl1YHbIX Yacrnu B nOJIYl1HKJII0311BHblX HaOopax 

C00b!T11YI • 
2 

Pacnpe,neJieHl1.H no i ~i 11 cr~ n) Bb!Yl1CJI.HJil1Cb TaKlCe : 

a) B M0,1J,eJ111 He3aBl1Cl1MOro 11cnycKaHl1.H YaCT11U (CTaH,napTbl - no q_iop

MYJiaM ( 6) , ( 7) ) ; 

O) s Mo,neJI11 q_ia3osoro oOoeMa (np11 peaJ111cT111.1ecK11x npe,11,noJ1olCeH11.Hx 

0 Yl1CJie Heii!TpaJibHblX YaCT11U np11 H:alC.IJ.OM Qil1KCl1posaHHOM Yl1CJie 

3apmceHHblX ) - ,11,JI.H yyem Kl1HeMaT11YeCKl1X KOppeJJ.HU11vl ; 

B) B MO,ll,eJ111 He3a811Cl1MOro 11cnycH:aHl1.H Yacrnu 11 .IJ.BYXYaCTl1YHbIX . 

pe30HaHCOB (CM. Bb!llle) - .IJ.JI.H oueHKl1 .IJ.OJll1 Yacrnu OT pacna.na 

nocJie,11,H11x • 

Mo,neJI11posaH11e C00b!Tl1vl B COOTBeTCTBl111 C nn. 0) 11 B) npOl1380-

.IJ.11JIOCb ,ll,JI.H Krur,11,0ro rnna aHaJil1311pyeMbIX YaCT11U B K3)[(.IJ.0M 113 

HaOopoB C00b!Tl1A TaOJI.l. 

H30paHHbie np11Mepbl aHaJll13a npe,11,CTaBJleHbl ~a p11c. 2 , 3 • 

AttaJJl13 np11BeJI K CJJe.IJ.YIOII(l1M 3aKJJIOYeHl1.HM. 

A. ]JIB hN 11 M coy,11,apeH11iil np11 p0 = 200 - 400 f3B/c: 

1. 3Kcnep11MeHTaJlbHbie .naHHbie npoTl1BOpeYaT. npe,nnOJIO'.llreHl1IO O 

He3aBl1Cl1MOCTl1 11cnyCKSHl1.H peJI.HTl1811CTCKl1X YaCT11U BCI0,11,Y 3a l1CK

.'110YeH11eM C00b!Tl1A 60Jlbil!Oiil MHOlCeCTBeHHOCTl1, np11 3TOM YeM BblIIIe 

nop.H,11,0K a311MYTaJlbHblX 'KoppeJ1.HUl1A k , TeM np11 00Jibllll1X ns OHl1 

npO.HBJI.HIOTC.H. 

2 • I1pl1 O.IJ.11HaKOBbIX .. ns 
Oee, YeM B hN, np11 JIIOObIX 

KOppeJI.HUl111 B 

k. 

12 

h.A coy,11,apeH11.HX cJia-

/, 
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P11c. 2. 3aB11Cl1MOCTb crci ~~ l - (JPS ci ~~ ] OT n np11 k = 

= 2 - 6 (csepxy BHl13) ,11,JI.H hN C06b!Tl1vl np11 Eo = 200 - 400 f3B. 

Pv!C.3. 3asv!CvlMOCTb crci~~] - (Jo[i~~] OT n npv1 R = 2, 4, 
~ 

6 ( csepxy:·BHl13) .IJ.JI.H hN C06b!Tv!A np11 Eo = 200 - 400 rsB. Rpvl-

Bble - pacYeT no M0,11,eJiv! He3aBl1Cl1MOro polC,11,eHv!.H YaCTI1U vi pe30HaH

COB npv1 ,11,oJJe pacna,nttbIX Yacrnu, pasHoA 0.5, 0.75, 1 (csepxy BHl13). 
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3. A3HMYTaJ!l:i Hble 1:wppeJJ.ffilHvl B hN coy ,napeHviflX npeB!.,I[]JaJOT 

oCyCJJOBJJemlble KHHeMa.TH4eCl:lHM11 npwumaM11 np11 scex MHO'.llCeCTBeHHOC

T5IX, BnJJOTb .no MaKCHMa.lJbHblX ee 3HaYeHHA ( pvic. 2); 3(1J(lJeKT TeM 

3aMeTHeA, 4eM Bbl[]Je nop.H,UOK KOppeJJ.HUHA k. 
4. Mo,neJJb , Y4HTbIBaIOIU8.5l pO'.llC,UeHHe 4aCTl1 BTOPl14Hb!X 3ap51'.llCeHHbIX 

4aCTHU 4epes pacna,n1:,1 .UBYX4aCTH4HblX pe30HaHCOB, Y.IlOBJJeTBopv1-

TeJJbHO onHCb!BaeT 3KcnepHMel:ITaJJbHble ,naHHbie no hN coy .napeHv15lM 

npv1 ,noJJe pacna,nttbIX 4acrnu 50 - 75 % , a no hA - npv1 ~ 50 % 3a 

HCKJJI04eHHeM COC>b!THA C>OJJbillOA MHO'.llCeCTBeHHOCTvl. 

E. J!JI.H AB :- coy .uapeHv1A npv1 p0 = ( 2. 5 - 4. 5) A f3Bic: 

1. JlJI.H ' Me.IlJ!eHHbIX CHJ!b HOvlOHvl3YlpyIOIUvlX tJaCTvlU ( (llparMeHTOB 

Mv1meHv1) He HMJI10,neHo Hv1KaK11x omJioHeHHA OT Mo.neJJvI c Hesasv1c11MuM 

11x 11cnycKaHHeM. 

2. JlJifl peJIBT11BHCTCKHX 4aCTvlU 11MeIOTCfl Ml:IOro'-!aCTWm1:,1e am1-

MYTaJib Hble KoppeJI5lUvl11 np11 H8BbICOKvlX ( < ? - 9 ) MH0'1::eCTBeHHOCT.HX • 

. 3. IIp11 O,UHHaKOBbIX ns !WppeJIBU1111 B AB - coy .uapeHl151X CY-· 

mecTBeHHO CJiaCee, 4eM B hA vl, TeM doJiee, B hN. 
Pa3JIH411e Me'.JIC.IlY BeJiv1411HOi1 11 xapa1nepOM a3i1MYTaJib Hb!X KOppe-

JI5lUHA npi-i O,Ul1HaKOBb!X Ml:IOj{(eCTBeHHOCTSlX . pOJK.ILEiHHbIX 1JaCT11U B hN , 
hA 11 AB coy,napemrnx cs11,neTe.lJbCTBY8T, B l!aCTHOCTH, 0 Henpi-i

MeHvIMOCTl1 l!v!CTO KOJI.lJeKTvIBHbIX MO,IleJieA MH0'1::eCTBeHHoro o6pasosamrn 

Yacrnu ( sapi-iaHTbl rvr,npO.IU1HaMvIY8CKOi1 TeOpv!v!, Mo,neJJb "1wrepeHTHOi1 

TPYCiK11'! i1 T • .Il. ) I{ HeynpyrnM CTOJIKHOBeHl1flM C 51,UpaMH npvr pac

CMOTpeHHbIX 3HeprvIBX • 

B 3aKJII04eHl111 npe,nCTaBJJeHO KpaTKOe 113Jl0'.JICeHl1e OCHOBHUX pe-

3YJlb TaTOB paC>OTbl: 

1. AnpoC11posaH ,nJI.H npaKTl14ecKoro v1cnoJib3osaHHB annapaT 

11HKJII03118Hb!X KoppeJJ5IU110HHb!X qJYHKUYlA npOl13BOJlbHOA KpaTHOCTl1. 

I13YYeHa 4YBCTBl1TeJibHOCTb · 3TOI'O . annapaTa _K onpe,neJJeHl1IO vl 

KOJ1114eCTBeHHOi1 oueHKe ,UOJil1 BTOPY14HblX 4aCTvIU, OOpasyIOIUvIXCfl 'np11 

pacna,ne .UBYX4aCTl1l!HblX pE!30HaHCOB. . 

2. IIpe,nJioJR:eHbl 11 anp0011poBaHb1 .nsa HOBblX OC>lllv!X MeTo,na nov1cKa 

vi 113Y4eHl1fl MHOI'04aCTl1l!HblX a311MYTaJib Hb!X KOppeJI5l[Ll1i;\ • ITpe,nJiaraeMbie 

CJIY4ai;\Hble aeJIHYvlHbl - ,UJil1Ha vIHTepBaJJa OKPY'.llCHOCTl1 e.uHHl1YHOro 

pa,n11yca, co.nepJR:amero npoH3BOJib Hoe Yl1CJJO ynopB,noYeHHblX 

a311MYTaJJbHblX yr JJOB BTOp114HbIX 4aCTI1U, 11 .n11cnepc1rn pacnpe,neJJeHl1fl 

3Tl1X rpynn 4aCT11U. I1CCJie,noBaHa 4YBCT~l1T8JlbHOCTb MeTO,UOB K 

14· 

. poJR:.nem1IO Yacrnu Yepe:'3 ,.usyxYacrnYHue npoMeJR:YTOYHbie o6pa3osaim.H. 

Ilpe..UJJOJR:eHHble xapaKTepvJCT11Kl1 no3BOJJ5l!OT onpe,.ueJJ.HTh sepOBTHOCTb 
'. . ' 

poi!C,.UeHl1fl YaCT11U Yepes .UBYX4aCTH4Hble pe30HaHCbl 11 oueHl1BaTb HX 

nonepeYHble HMnYJibCbl. 

3. C nOMOlllb IO I{i'I) npOl13BOJ!b HOA KpaTHOCTl1 npose,.ueH nol1CK 

!Wppe.TJ.Hlll1i1 Bb!COKOf'O nopB,nKa Me'.JIC,ny nces,.uo6bICTpOTaMH BTOP114Hb!X 

38.pm!ceHHbIX 4aCT11U 113 pN , 'IC-N , ·pA 11 'IC-A B3am.m,.uei;\CTBl1A np11 

p
0

•= 200 - 400 f3B/c. AHaJJl13 corJJacyeTc.H c npe.nnoJJoJR:eH11eM o 

.l!OMl1H11PYIOIU8M BK.lJ8.ILe 8 HaC>JJIO,.UaeMbJe KOppeJJBU110HHble fl8.lJelll1fl 

3q')q')eH:TOB, oOyCJJOBJieHHblX pacna,.uaMH 113BeCTHbIX ( B OCHOBHOM -

.nsyxYaCTl1YHblX) pe3mmHCOB. 

4. Ilpose,.ueHbl no11cK 11 npe,.usap11TeJibHOe 11ccJJe,.uosarme 

MHoroYaCTl1YHbIX a3MtWTTJ.Jibmrx Koppe.TIBU11A Me'.JIC,ny BTOPl14HbIMl1 

peJJBTl1Bl1CTCKl1MH YaCTl1llaMl1 113 . hN 11 hA coy ,napeHl1'1 ni:m 200 -

- 400 T3B/C •. · HeOOb.r!CHl1Mbl8 H:vIH8MaTI1YeCKl1Ml1 flj)11HU11naM~ MHOro

YaCTl1lJHbJe 3311MYTaJibHble KOppeJJfllll1vl 00Hapy:JIC8Hbl B hN coy

,napeHl15lX Bn.TIOTb ,no M3KCl1M3JlbHblX MHOJ!CeCTB8HHOCTei1 3ap.H:J1CeHHbIX 

Y8CT11U. Ilp11 O.Ul1H8.KOBblX MHO'.llCeCTBeHHOCT.HX KOppeJI5lUHl1 B hA CO-

Y .napeHHflX CJJaC'.iee' YeM B hN KaYeCTBeHHaB oueHim ,UOJil1 

BTOPvIYHb!X 3ap5IJR:eHHblX YaCTl1U , o6pa30BaHHbIX Yepe3 pacna,.ub[ 

.UBYX48CTl1YHblX pe30HaHCOB, .uaeT seJil1lJ11Hbl 50 - 70 % ,UJJ5'l hN 11 ::; 

50 ¾ ,nJJ5'l hA B3al1MO,.Uet:1CTBl1i1, 3a 11CKJ!lOY8Hl1eM hA C00bITl1'1 

60Jibll!OYI MHO'JICeCTBeHHOCTl1. 

5. Ilpooe.ueH no11cK MHoroYaCTWIHbIX 1wppeJI.r1u11i;t Me:l!C,ny 

BTOP~1l!Hb!M11 3apB:J1CeHHb!Ml1 48CT11U8M11 pa3Hb!X Tv1nos 113 

peJif!TvIBl1CTCKl1X .H,nep 
12G , 

14
N , 

22
Ne 11 

56
Fe C Sl,11.paM11 

q)OT03MYJJbCl1H np11 3Heprt151X ( 2. 5 - 4. 5) f3B/c Ha HYKJJOH. lCoppeJJfl

ll11i;\ . Mei!C,ny nOJI5lpHbIMl1 yr JJaMl1 He OOHapyJKeHO. He HaO.rm.uaJJOCb 

OTlCJIOHeH11A OT MO,UeJJl1 , C He3aB11Cl1MbIM 11cnycKaH11eM YaCT11U 11 .llJlfl 

a311MYTaJib,HblX KOppeJI.HU11i1 BbICOKOrO nopB,.UKa Me'.l!C,ny q,parMeHT3Ml1 

B,np8-Ml1illeH11.• A311MYTaJlbHble KoppeJI.HU1111 .no 4 - 5-ro nopB,nKOB i-IMelOT 

MeCTO Jll1illb np11 . cpaBHl1TeJJbHO HeBblCOKl1X ( ns < 7 - 9) MHO-

JR:eCTBeHHOCTflX peJJ.HTHBl1CTCKl1X YaCT11U • KoppeJIB[L1111 B AB 
coy .uapeH115lX cymecTBeHHO CJJaOee, YeM B hA 11 , TeM 60JJee • 8 hN 
coy .uapeH11flX . np11 TeX '.llCe MHO'.llCeCTBeHHOCTflX , . YTO l1CK.lJ!OYaeT 

np11MeHl1MOCTb 411CTO KOJIJJelCTl1BHblX , MexaHl13MOB po:J1C,ne1111B 43CTl1U B 

coy ,.uapeHl1.HX C MP8Ml1 np11 paCCMOTpeHHbIX 3Hepnrnx. 
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