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OBJlAH XAPAKTEPMCTIIKA PAEO'lli 

AKTYBJibHOCTb HCCH8'AOB8.HHA Heynpyrmc B3aHMO'A8ACTBHA BblCO
KOaHepreTITTI8CKHX B,I:\pOHOB H M8P C MPaMH o6yCHOMeHa PMOM o6-
CTOHT8HbCTB, Bb!T8KaJllIIHX H3 norHKH pa3BHTHH (pH3HKH BblC!)KHX :mep
rnn H (pH3HKH lVl,pa. K HaH6onee o6iqHM H3 HHX MOlEHO OTH8CTH: 

a) Tpy,IViOCTH C pemeHHeM.npo6new MHO~eCTBeHHoro pOJl(,IJ,8HM 
qacTHQ - npOQecca, COCTaDJUIDil\8rO 6OHbWyJO qaCTb nonHoro ceqeHHH 
B,I:\pOHlWX B3aHMO'A8ACTBHA.6onbmoA SHeprHH. MHoroneTHee pa3BHTHe 
HCCH8'AOB8.HHA no STOA npo6neMe npHBeno K HCHOMY nOHHMaHHD Toro, 
qTo M8X8.HH3M npoQecca o6yCHOMeH H CBH38.H co CTpOeHHeM sneMeH
TapHh!X qacTHQ .J1. CHOJEHOA npocTp8.HCTB8HHO-BpeMeHHOA CTpyKTypoA 
me B3aHMO'A8ACTBHA. 3To, B CBOD oqepeAb, npHB8HO K MOAOTBOpHoA 
H'A88 06 HCilOHb3OBaHHH aTOMHb!X lVl,8p B KaqecTBe YHHK8JlbHOrO SKC
nepHM8HT8JlbHOro 8.HaJIH3aTopa STOA CTpyKTypbl H 'AHH AHCKpHMHHSl.\HH 
pasHHtniblX T8OpeTHll8CKHX IlO'AXO'AOB K npQ6HeMe. 

6) M,n,eH O nepcneKTHBHOCTH H3yqeHHH HOKaJibHhlX CBOACTB ca
Moro lVl,epHoro BeiqeCTBa B YCHOBHHX SKCTpeMBJibHhlX TeMnepaTyp H 
MOTHOCTeA, peBJIH3yD!llHXCH npH COy,I\apeHHH peHHTHBHCTCKHX MHoro-
6apHOHHblX CHCTeM. 8TH H'A8H npHB8HH K cpOpMHpOBaHHD HOBOro Hayq
Horo HanpaMeHHH - penHTHBHCTCKOA lVl,8pHoA (pH3HKH. 

CoBpeMeHHoe COCTOHHHe HCCH8AOB8.HHA no (pH3HKe B3aHMO'AeAcT
BHA peHRTHBHCTCKmc B,I:\pOHOB H lVl,ep c M!)aMH Tpe6yeT, B nepByD 
oqepeAb, npOB8'A8HHH SKCnepHMeHTOB 60HbWOro O6'1,eMa, IlOKpb!BaJllIIHX 
C IlOMOil\bD 8AHHOA M8TOAHKH mHpOKHA AHana3OH nepBHqHblX SHeprHA, 
IlOHCKa H npHMeHeHM qyBCTBHTeHbHblX K M8X8.HH3MY pOJl(,IJ,8HHH MeTo
AOB 8.H8JIH3a AaHHblX, KOnHqecTB8HHOA npOBepKH 6onbmoro qHcHapas-, 
nnqHIIX MOAenett HM8HHH. 

lleHb pa6oTbl 
- nonyqeHHe HOBoro H sHaqHT8HbHoro no O6'1,eMy SKcnepHMeH

TBJibHOro MaTepHaJia no B3aHMO'AeACTBHHM C MPaMH npH cyiqecTByD
II\HX ycKOpHT8HbHh!X SHeprHHX, xapaKTepH3yD!llerocs mHpOKHM AHana-
3OHOM nepBHtniblX SHeprHA, HCilOHb3yeMHX B,I:\pOHOB H lVl,ep-cHaplVl,OB, 
8'AHH0O6pasHeM YCHOBHA H 8.H8JIH3a SKcnepHMeHTOB; 

- CHCTeMaTHtiecKHA 8.H8JIH3 WHpoKoro Kpyra xapaKTepHCTHK 
STHX B3aHMO'AeAcTBHA C ynopoM Ha npHMeHeHHe HOBh!X M8TOAOB a.Ha-
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JIH3a K coy.n,apeHH.flM C MP8MH H cpaBHHT8JlbHOe HCM8AOBaHHe pa3-
JIHtffiblX KnaCCOB B3aHMOAeRCTBHR; 

- KOJIHll8CTB8HHM npoBepKa pa3JIHtlHHX MOA8JlbHblX nO)J,XOAOB K 
TeopHH MHOllt8CTB8HHOro pOJSA8HHR Ha MP8X H Onp8A8JI8HH8 CTeneHH 
HX a,I\8KBaTHOCTH 3KCnepHMeHTY H o6nacTH npHMeHHMOCTH. 

HOBH3Ha pa60Tll. Ha OCHOBe 8AHH006pa3HOro aHaJIH3a Heyn
pyrmc coy.n,apeHHR npOTOHOB c Po= 21,24,50,67,200 H 400 raB/c, 
nHOHOB C p = 50 H 200 raB/c, M8P 2H ' "He H 

12
C npH Po= 4,5 

0 fl/ . 
raa/c/eyKnOH H N npH 3,0 raa/c/HYKnOH c MPB.MH !p()T03MYJib-
CHH YCTaHOM8H PSVJ. HOBblX 3MilHpHqeCKHX 3aKOHOMepHOCTeR 8,1\POH

H SVJ.PO-Mepmoc B3aHMOAe8cTBHR. oKcnepHMeHTMbHHe ABHHble (cyM
MapHM CTaTHCTHKa 8HaJIH3HpyeMHX B pa6oTe co6HTHR - 6onee 30 
Tllcgq) B 6OJiblllHHCTB8 cnyqaeB 6HnH nonyqeHH BnepBlle. Bnepsb!e 

anpo6HpOBaHH H IlpHM8H8Hb1 K coy.n,apeHH.flM C SVJ.PaMH HeKOTOpHe HO
Bble HJIH pattee He npHMeHRBmHeca ( KOppeJifil\HOHHHe) MeTOAH attaJIK-

3a; nonyqeHHHe C HX nOMO~bn peayJibTaTl,I B HaCTO~ee BpeMH RB

JIHnTCR 8AHHCTBeHHHMH. Ha OCHOB8 BnepBll8 npoB8A8HHoro cpaBHH
TeJibHOro attaJIH3a 8,1\poH-HYKnOHHllX ( hN), 8,1\poH-MepHHX ( hA ) H 

SVJ.PO-MepHblX ( A B ) coyAapeHHR ycTaHosneHH HenpHMeHHMOCTb HJIH 
orpaHHll8HHOCTb 6OJiblllOro tmcna paanHtlHHX MOAeJieR MHOll8CTB8HHOR 

reHep01V1H B coyAapeHHHX 8,1\POHOB H Mep c SVJ.Pa.MH. 

Hayy:HM H npaKTHqecKM ueHHOCTb. Pe3yJILTaTY ,JUICCepT8.UJlOH
HOit pa6oTY JI,al/Jr 06m11pHYit qe.itTK'l:ecm MaTepmn .ItJlil an- -
po601V1H TeopeTHqeCKHX no)J,XOAOB K npo6JieMe MHOll8CTB8HHOro pollt
A8HHR qacTHq npH BllCOKHX 3HeprHmc, CHJibHO orpaHHllHB81lT a,I\8K

BaTHOCTb HJIH o6naCTb npHMeHHMOCTH cyiqeCTB~ MOAeJieR H,cne
AOBaTeJibHO, MOryT 6HTb HCnOJib3OBaHH (H HCnOJib3yDTCR) ,ll,1IR no
CTpO8HHR peaJIHCTHqecKOR TeOpHH MHOll8CTB8HHlllC npoqecCOB H Wia

HHpOBaHHR 6y,IU1lllKX 3KCnepHM8HTOB no AaHHOit npo6JieMe - O,11,HOR H3 

BallH8AlnHX B ~H3HK8 CMbHblX B3aHMOA88CTBHR. 
Anpo6Hp0BSHHH8 B pa6oTe M8TOAH aHaJIH3a B3aHMOA8RCTBHA C 

SVJ.Pa.MH MOryT 6llTb 3~KTHBHO HCnOJib3OBaHH npH np8ACTO~eM npo
ABHll8HHH B o6nacTb 6onee BllCOKHX ( ~ 1012 3B ,11,1IR a,I\poHOB H ~ 
1010 3B ,ll,1IR nepBHtlHblX M8p) 3HeprHR. 

PM xapaKTepHCTHK npo4eCCOB pOJSA8HHR qacTH4 B coyAapeHHHlC 
C MPaMH H ~arMeHT!UV1H M8p-CHapB,D,OB H MH1118HeA MOryT HM8Tb 
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npHJIOllt8Hl1R B T80p11H npoXOJK,IJ,8HHR H B3aHMOA88CTBHR KOCM11qeCKl1X 
r.yqea; pa,I\Ha4HOHHOR ¢H3HKe 11 T8XHl1Ke, 38,1\aqax, CBR3aHHb!X C pa
A11~110HH08 38IJll1T08 11 T.A, 

Anpo6au11a pa60Tll 11 ny6JIHKfil\11H, Pe3yJibTaTll, nOAHTOllt8HHble 
B AaHHOR AHccepT~HOHHoR_pa6oTe, AOKna,I\blBMl1Cb Ha XYIII H XIX 
MeJK,1J,YHapOAHblX KOH¢epeHql1RX no ¢H311K8 Bb!COKHX 3HeprHR (T611JIHCl1, 
19?6' r; TOKl10' 19?8 r.) ' Ilpo6JieMHOM cewmape no MHOllteCTB8HHO-
MY poJK,1J,eH11n Ha MP8X npH oqeHb Bb!COKHX 3HeprHRX (TpttecT,I9?6r.), 
YII MeJK,1J,YHapo,11,Ho8 KOH¢epeH4HH no ¢H3HKe Bb!COKHX aHeprHR HCTpyK
Type RApa (l(npHX, I9?? r.), IY HY MeJK,1J,YHapOAHb!X ceMHHapax 
no npo6JieMaM ¢H3HKl1 BllCOKHX 3HeprHR (,!zy6Ha, I9?5 H,!9?8 rr.), 
I MeJK,1J,YHapo,11,HOM cone111alinn no ynbTpapenaTna11cTcKnM MepHb!M co
YAapeHHRM (BepKnH, 19?9 r.), BceCOD3HOM npo6JieMHOM ceMHHape 
"B3rutMOAe8cTBHR qacTH4 H Mep Bb!COKoR :mepr11H ·c MPaMH" (Tam
KeHT, I9?8 r.) H Hayqttb!X ceccnmc 0TAeJieHHH MepHoR ¢H3HKH AH 
CCCP 1975-1980 rr. 

no MaTepHMaM AHCCepT~HH ony6JIHKOB8HO 48 pa6oT, B T.q. 
? - 0630pHoro THna (cnHCOK - B KOHqe aBTOpe¢epaTa). 

Ha 38IUHTV BblHOCHTCH CJienyDmHe OCHOBHble pe3VJlbTaTbl: 

I. ,nattHble nepaoro 8AHH006pa3Horo, cHcTeMaTnqecKoro H cpaB
HnTeJibHoro aH8JIH3a 8,1\pOH-HYKnOHHblX, a,I\pOH-M8PHblX H RAPO-RA8P
HHJC _B3aHMOA8HCTBHR B npaKTHqeCKH aceR o6nacTH cyiqeCTBYD~HX 
yCKOpHT8JlbHb!X 3HeprH8 (nepBHllHb18 qaCTll4ll H Mpa: p (2!,24,50, 
67,200,400 ran/c), TC- (50,200 ra!J/c), 2H , "He , 12 C (4,5 raa/ 
c/N), 1" N (3,0 ran/c/N)). 

2. ,nattHble anpo6~Hll n npHMeHeHHH K aHaJIH3y coyAapemdt C 
MPaMH pMa HOBb!X M8TOAOB aH8JIH3a MHOllt8CTB8HHblX npo4eccoB H 
¢parMeHT!UV1ll Mep, B qacTHOCTH,- MHOroqaCTHqHblX (KoppeJIH4llOH
Hb!X) RM8HH8, 

3. Pe3yJibTaTbl KOJIHqecTneHHoro H (HJIH) KaqeCTBeHHoro co
nocTaMeHHH npeACKa3aHll8 60JibmOro q11cna TeopeTHqecKHX no)J,XOAOB 
K 8,1\pOH- n MPO-MepHblM coyAapeHH.f!M c aKcnepHMeHTMbHNMH AaH
HblMH, KpHTHll8CKOro aH8JIH3a 3THX MOAeJieR H ycTaHOMeH11e npeAe
JIOB HX npHMeHHMOCTH. 

BoJiee noAp06Hoe H3JlOllteHHe pe3yJibTaTOB AHCC8PT!UV10HHOR pa-
60Tbl - B KOH4e aBTOpe¢epaTa, 
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061,eM H CTpyKTypa pa60TH. ,l\HccepT~.11 COCTOHT H3 BBe'Ae
HH.11, nHTH rJiaB, 38.KJIIJtleHH.11, 'AByx npHJIOllteHHR H cnHCKa JIHTepa
TYPH - BCero 300 CTP8HHI.\ M8111HHOnHCHOro TeKCTa, BKnlltlM 98 pH
CYlfKOB, Z1 Ta6JIHQ H 6H6JIHOrpaiPHD H3 35? H8.HMeHOB8HHR. 

COAEPIAHHE PABOTH 

B nepBOR rJiaBe 'AHCCepT~H H3JIOllteH!,l CBe'AeHH.11 06 3KCne
pHMeHT8JibHOM MaTepHaJie, 8H8JIH3HpyeMOM B pa6oTe.06cyir,u,eHa p0Jib 
~OTOMeTO'Aa npH H3ytieHHH B,l!JlOH-MepHHX H MPO-MepHJ,DC B38.HMO
'Ael\cTBHR. 

8KcnepHMeHT8JibHbrlt Ma.TepH8.1I 'AHCCepT~OHHOR pa60TH COCTO
HT H3 13 8HCaM6JieR coy'AapeHHR 8,DJ)OHOB H JierKHX Mep C MpaMH 
~OT03MYJibCHH (npOTOHH C Po= 21,24,50,6?,200 H 400 r3B/c, 1t-

M630H!,l C Po = 5oJE) H 200 r3B/c, MPa 2 H • 
4

He • 12 C npH Po = 
= 4,5 r3B/c/N_ H 

111
N npH Po= 3,0 r3B/c/N ). B mecTH H3 HHX 

( P-A, 200,400 r3B/c; fl'_ A , 50 r3B/C (MarH.nOJie), 200 r3B/c; 
2 HA, 

12
CA ) MB.TepHWI HJIH ero qacTh 6HJIH noJiytieH!,l B pa.MRax: 

PMaMex~yHapo~HlilX H BCeCOD3HlilX COTpY'AffHlleCTB, opr8HH30B8.HHblX 
0~ AH CCCP HJIH ~SK OWU1. tiacTb 3KcnepHMeHTaJibHOro MaTepHaJia 
no pA (6? H 200 r3B/c) H 

II 
HeA-BsaHMo'AeRcTBHfllil 6HJia npe~ocran

JJeHa H&l: B nOpMKe o6MeHa KpaKOBCKOR H BapnaBCKOR rpyrmaMH. 
ABTOp nOJibSyeTC.11 CJiytiaeM BHpa3HTb rJiy60KyD npH3HaTeJibHOCTb 
COTpY'AHHKaM HHCTHTyTOB Am,ia-ATH, BY'AanemTa, ByxapecTa, Bap11a
BH, AY6HH, KomHQe, KpaxoBa, JieHHHrp~a, MocKBH H YJJaH-Earopa -
H8IIIHM KOJJJieraM no corpy~HH'leCTBY - sa COBll6CTHyD pa6oTy, a 
Taiace 'A-PaM H.Ba6e~H H 3.ClaHil'lrut - 3a oaueH 3KCnepHU8HTaJJb
HID4H 'ASHHUMH • 

CyMMapHbrlt "y'AeJibHbrlt Bee" co6HTHR, H3Mepemn,oc TamKeHTCKOA 
rpynnoA, B 8HaJIH3HpyeMOM 3KCnepHMeHT8JibHOM MaT8pHSJie COCTaB.11.11-
eT OKOJIO ?0%; npH 8HMH3e HcnOJib3yDTC.II HCltlmllHTe.llbHO pesyJJb
TaTH, noJiytieHHHe 3TOA rpynnoA. 

,ltn.11 cpaBHHT8JlbHOro 8HaJIH3a HCnOJib3yDTC.II Taiate 8 8.HCBl,1-
Jiel B,l!JlOH-ffYKJIOHHHX ( p N H 1r N ) co6HT!dl, o1'o6p8HHhlX H Hswe-

JE 
IlpH 'ASHHOII Po - 'ABa 8HC8M6JISI co6HTHI' H3M8p8HHlilX B CTOllJUIX 

6ea MarHHTHOro nOJifi H Bero npHCyTCTBHH. 
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peHHmC B Tex lie 3MYJihCHOHHblX CTOnKax. ABa 3KcnepHMeHTa ( pN , 
pA, 21 r3B/C H 1rN ,Tr-A, 50 r3B/c) BliIIOJIHMHCb Ha 3MYJJbCHH B 
npHCyTCTBHH CHJibHoro MarHHTHoro noJia (180 KHJI03pcTe'A). 

0T6op, o6pa60TKa H 8HaJJH3 co6HTHR BO Bcex CJiytiamc npOH3-
BO'AHJIHCb e'AHHbll4 06pa30M. 

0nHC8Hbl BKpaTQe: 
a) TeXHHKa npocMoTpa ( ToJibKo "B,D,OJib CJie'Aa"; 'A.JI.II AB -co

y~apelllil noJJHOCTbD, a 'AJIH hA -coy'AapeHHR -qacTHllHO - ,U.BoRHoro, 
"6HCTpO-M8'AJiemtoro") 3MYJibCHOHHHX CTonoK, 

6) KpHTepHH OT6opa pasJIRtlHIDC xnacCOB B38.HMO,U.eRCTBHH, 
B) TeXHHKa paa,U.eJIBHH.11 BTOpHtlHHX aapSllltemrnx: qacTHQ Ha TH

DH (peJI.IITHBHCTCKHe ( s ) t "cepue" ( g ) ' "qepHHe" ( b ) ) • 
r) KpHTepHH Y'AWieirn.11 3JieKTpoMarHHTHHX, ynpyrmc, xorepeHr

HlilX (Hs hA) co6HTHR H COY'AapeHHR co CB060,11,HHM BO,u.opo,u.oM 
( Ta.rate H3 hA ) , 

'A) MeTO.U.HKH yrJIOBHX H HMilYJibCHHX ('A.JI.II hA, hN - no KpH
BH3He B MarHHTHOM noJie npH 21 H 50 r3B/c, 'A.JI.II AB - no MHOro
KpaTHOMY KyJIOHOBCKOMY pacceHHHll B 06JiacTH ~parMeHT~H CHap.11-
'AOB) H3MepeHHR H 'AOCTHrHyTH8 npH 3TOM TOllHOCTH, 

e) TeXHHKa M,IJ.eHTH~HK~H -qacTHQ B CJiytiamc, KOr,u.a Otta 
npOH3BO'AHJiacb ( B qacTHOCTH, - ~arMeHTOB Mep-cHapMOB B AB
coY'AapettH.ax). 

Bo BTopoR rJiaBe OnHCaHH ,U.8.HH!,te no MHOllt8CTBeHHOCTH pa.1-
JIHlfflHX THnOB aapsmeHHHX qaCTHQ. B nepBOH -qacTH rJiaBH npo8Ha
JIH3HpOB8.Hb! MHOllteCTBeHHOCTH H3 hA -coy,u.apeHHR; OCHOBHHe pesyJJb
TaTH aHMH3a TaKOBH: 

C YBeJIH'lleHH8M Po cpe~nrn MHOllteCTBeHHOCTH peJIHTHBHCTCKHX 
-qacTHQ <ns> B hA-coy,u.apeHHmc pacTyT 6HcTpee, -qeM B hN-,Tax 
'llTO B o6JiaCTH 20-400 r3B/c BeJIHtiHHa OTHOmeHH.R R=<ns>hA/<ns)hN, 
a TaKllte H ~pyrHe DO'A06HHe M8pH MYJibTHllJIHKaI.\HH MHOMeCTB8HHOC
TH, ~CTyT C Po • liHTepeCHO, tlTO npH 3~aHHOM Po H 'A.JI.II MHmeHH 
C ~HKCHp0B8.HHHM MaCCOBHM 'llHCJIOU A <ns>pA > <n,>,rA , B TO 
BpeM.11 KaK 'A.JI.II 3JieMeHTapttoro aKTa <"s~N > (n,)pN, TaK 'llTO RpA 

cyn\eCTBemto 6oJibme R1rA • 

3aBHCHMOCTb <nr.>ttA OT A OKaaHBaeTC.11 otieHb CJia60R 'A.JI.II . 
Bcex 8HaJIH3HpyeMHX 8HCBM6JieR hA-coy,[\apeHHR. qT_o KacaeTC.11 KO
JIH'll8CTBeHHHX 'ABHHHX, ro OHH oOcyx.namca ~a .itnyx nonynapHHX npe~
cranneHHll 
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RhA ~ A°' 

H R.hA = (a.+ bN>) I 

( I) 

(2) 

r,n,e (V> =As ";;t / £; r;;;d - BeJIHtU!Ha, HMelXI\M CMHCJI cpe,D,Hero 

tmcJia npo6eroB norJIOil\eHH.II CHapMa B Mpe A HJIH, B pBMKax MHO

rmc MO,IJ,eJieil, cpe,D,Hero tmCJia BffYTPHMepHbIX HyKJIOHOB, ytiaCTByD-
1!\HX B Heynpyrmc coy,n,apeHH.IIX C HaJieTaJ)IJJHM a,n;poHOM •. B pa6oTe no
K8.3aHO, ttTO CTerreHHM napaMeTpH38.4".II (l) He ffi!Jl.!IeTC.II a,n;eKBaT

HOil, T.K. BeJIHtmHa napaMeTpa 0( B Heil 3aBHCHT OT 06JiaCTH H3-
M0H0HH.II A , cnoco6a HOpMHpOBKH ,Il,BHHh!lC H THna qacTHU. IlpeHMy

IlleCTBOM npe,n,cTaBJieHH.II (2) .IIBJl.!IeTC.II, KaK H3BeCTHO, BbillOJIHeHHe 
npaBHJia· ( II ('1,1) -cKeilJIHHr"): BeJIHtmHa RhA onpe,D,eJI.!IeTC.II TOJibKO_ 

BeJIHqHHOil <v>, HesaBHCHMO OT THIIa HaJieT81Jlllero a,n;poHa. B pa6o

Te Il0Ka38HO, qTo 3TO npaBHJIO HOCHT npH!>JIHJKeffinirlt xapaxTep,B qa
CTHOCTH,sHaqeHH.II napaMeTpOB B (2) 3aBHC.IIT OT Po : armpOKCHMa -

UH.II ,n,amrax ,Il,HCCepTB.4HH npH 50 H 200 I'sB/c ,n,aeT (0,56 ± 0,01) + 
(0,45 :!: 0,01)('1,1> H (0,41 ± 0,0I) + (0,55 ± 0,01)(\1) COOTBeT

CTBSHHO. 

B pa6oTe ,n,eTBJibHO npoattaJIH3HpOBaHN_ n 5 -pacnpe,n,eJieHH.II. Ilo
Kasatto, qTO H3 MHOrmc qJeHOMSHOJIOrHqecKmc ~OpMyJI, HCIIOJib3yeMIDC 

,Il,JI.II annpoKCHMB.4HH MHO!teCTBeHHOCTH, HaHJiyqmee OIIHCaHHe ns-pac
npe,D,eJieHHil o6ecnetmBaeTc.lI ,IJ,ByxnapaMeTpHqecKHM pacnpe,n,eJieHHeM 

Ilona. IlpH 8H8JIH3e CKeilJIHHrOBb!X CBOilCTB ns-cneKTpOB ,Il,0Ka38HO, 
qTo: I) n.5 -pacnpe,n,eJieHH.II y,n,oBJieTBOp.!IllT KHO-cKeilJIHHry, 2) cTe
neHb HapymeHH.II TOqttoro KHO-cKeilJIHHra O,Il,HHaKOBa B hA_ - H hN -co

y,n,apeHH.IIX, B qacTHOCTH 1BeJIHtmHa M/<n> ( M - Mo,n,a pacnpe,n,eJie
HH.II) O,Il,HHaKOBO saBHCKT OT Po B o6omc KJiaccax coy,n,apeHHil, 
3) ipopMa KHO-tpyttK~H saBHCHT OT A, 4) H3 PMa KOHKpeTmoc na

pBMeTPH3B.4Hil KHO-tpyttK~H; . OillfCa.HHblX .. B JIHTepaType, Hnree OIIH~ 
CaHHe ns ..:cneKTpOB ,Il,OCTHraeTCSl !pyHKUHen· ,ne rpooTa /I , 5) BH,D. 

KHO-tpyttK~H saBHCHT OT pacCMaTpHBaeMoro THna·qacT~, B qacTHO
CTH,OH pa3JIHqeH ,Il,JI.II s-qacTHU H ,Il,JI.II IIOJIHOil MHOlltSCTBeHHOCTH sa

p.lillteHHUX qacTHU 11. = n.5 + n.h • 

,lvr.!I CHJlbHOHOHH3YIXI\HX qaCTHU, HapMY C H3BeCTHOil ycTOiltm -
BOCTbl) xapaxTepHCTHK 11.g -, n.b - H n.h -pacnpe,n,eJieHHil K H3MeHeHHll 
Po , npe,n,cTaBJI.!IlOTC.II BaJail,JMH ABa Ha6JIJJA0HI-I.II: I) OTHOmeHH.II cpeA

HIDC MHOllteCTBeHHOCTett TaKHX qacTHU B pA- H 1r-A -coy,n,apeHH.IIX 
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OTJIHtlHhl OT eAHHH~,H B npe,n,eJiax OWHClOK QIIb[Ta COBila,D;aJJT C Be

JIHtmHOil OTHOWSHH.II ('7>pA / <">ff'A , 2) B "cKeilJIHHrOBb!X 11 nepeMeH
HHX n..J(n.,> pacnpe,rr.eJieHH.II OAHHaKOBbl B pA- H 1r-A-B3aHMO,IJ,eil

CTBH.IIX. 
B ,Il,HCcepTlll~H H3ytieHbl paMHtlHhle THITbl KOppeJI.fIUHOHHblX CB.II

seil Mellf,ll,y MHOllteCTBSHHOCT.IIMH. Tax, HarrpHMep, ycTaHOBJieHO, qTO 

OTHOmeHHe <ns> /D ( D - CTaHAapT pacripe,n,eJieHH.II) CYil\eCTBSHHO 

B03pacTaeT C ng; HHTerpaJibHblil KOppeJI.IITOp f2 = D2 
- <n> ,IJ,JI.II 

ng -pacnpeAeJieHHil BOspacTaeT c n.5 , qTo yxasblaaeT Ha B03pac-

TaHHe CTeneHH HeO,IJ,HOpO,Il,HOCTH ng-pacnpe,n,eJieHHH C yBeJIHqeHHeM 

"'s • 
BToprur qaCTb BTOpOH rJiaBbl AHCcepTB.4HH IlOCB.IIIl\SHa o6Cyll,Il,e-

HHn MHOllteCTBSHHOCTH sap.lillteHHb!X qaCTHU B A B-cOyAapeHH.IIX. OTO 

06Cyll,Il,8HHe AaeT OCHOBaHHe ,IJ,JI.II CJie,D,ylOIIIHX Bb!BO,Il,0B. 
Cpe,D,HHe MHOllteCTBSHHOCTH <n.s,>• <ng>, (n1,) (cTpHIIIIHHrOBb10 

~arMeHTbl cHapMa He BKJinqax>TC.II B 3TH MHOllteCTBeHHOCTH) BAB
coyAapeHH.IIX CYil\eCTB8HHO saBHC.IIT (B03paCTaJJT) OT Maccoaoro qH

CJia. KaK Mpa-MHllleHH ( AH ) , TaK H CHapMa ( Ac ) • 
BeCbMa HHTepeCHbl saBHCHMOCTH MHOllteCTBeHHOCTeH OT tmCJia 

npOB3aHMOAeilCTBOBaBDIHX HyKJIOHOB CHapMa - ne,' rpy6M oueHKa 
KOTOporo MOllteT Clb!Tb IIOJiyqeHa ,IJ,JI.II paccMaTpHBaeMblX AAep-cHap.!I -

AOB H3 COOTHOmeHH.II 

nu = Ac - 2Q, (3) 

r,n,e Q - noJIHblil sapM CTpHnnHHrOBb!X ~parMeHTOB. MHoJKeCTBSHHO
CTH Clb!CTpo pacTyT C YM0HbW8HH8M Q (pocTOM nu). XOT.II KaqecT

B8HHO saBHCHMOCTH (n.,(Q)> OAHHaKOB~ AJI.II Bcex THIIOB o6cj'lKAae
MblX qacTHU, KOJIHqeCTBeHHo OHH 38M0THO OTJIHqaJJTc.lI.BeJIHqHHa OT

HOmeHH.II <n.t> / n 8:3 npH6JIHJK8HHO HesaBHCHMa OT n.BJ ' qTO He npo
THBOpetmT npocTb!M Mo,n,eJI.IIM "cynepnosH~oHHoro" THna, B KOTOpblX 

AB-coy,n,apeHH.II OITHCb!BaJJTC.II KaK HeKorepeHTHM CyMMa He3aBHCH

!:!!?!! HyKJIOH-MepHbIX B3aHMOA8ilCTBHil. C ,n,pyroil CTOpOHb!, H3BeCTHO, 
trro B. pEm-coyAapeHH.IIX npH paccr,1aTpHBaeMHX p

0 
(n,5) He 60Jibme, 

qeM B pN-2saHMO,IJ,eilcTBH.IIX, T.e. 3!p!leKTbl IIOrJIOil\eHH.II OKa3b1BaDT 
3B.MeTHOe BJlH.IIHHe Ha MHOllteCTBeHHOCTb ~HBHeBb!X qacTH~. Il03TOMy 
TOT ~axT, trro B A 8 - coyAapeHH.!IX BeJIHtmHa ( n 5, > / n 83 HMeeT, 

KaK IIOKa3b!B8XlT ABHHble, CYil\eCTBSHHyD AH-3aBHCHMOCTb,CBH,D.eTeJib
CTByeT o 6oJibmoil poJIH aKpaHHpOBKH (TpeilJIHHr-3qxlleKTa) Ho 60-
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Jiee CJIOlltHOH KapTHHe B3a.HMO'AeHCTBHR, qeM B npocTmc cynepn03H~
omrux MOAeJI.RX. 

B AB-coyAapeHH.RX Ha MHOJ!eCTBeHHOCTH BTOpH'llHhIX qacTHIJ, aa

MeTHblM o6pa30M CKa3HBa!OTCR paaJIHti:HHe "reoMeTp~eCKHe"_ qJaKTOpH. 
TaK, AJIR AB - coyAapeHHH B sMyJibCHH, B co6HTH.RX c MaKCHMaJibHbl

MH Q ,rvrn ,n,aHHoro Ac , <n8> H <n,.> MeHbme, t1eM B pEm-B38liMOAeii
cTBH.RX npH TOH J!e 3HeprHH. ,l:{ruKe B rpynnax 12 Cfm H «Em-B3aHMO

AeiicTBHM C Q = 4 H Q = I COOTBeTCTBeHHO, f''Ae <ns3>=4 H 2, MHO
lKeCTBeHHOCTb cepmc H qepHh!X TpeKOB, xaprucTepH3yJO!qaR CTeneHb 

pa.3BHTHR BHYTPHMepHIDC coy'Aapem18 H B036y,K,D.eHHR MHIDeHH, 38MeT

HO HHJ!e, qeM B pE'm-coyAapeHH.RX, XOTR,Pa3YMeeTCR,<ns,>.iEm><ns>pEm· 
3TH Ha6JI!ql\eHHR 00Ka3HBaJ[)T, tlTO coyAapeHHR co CTpHn

nHHrOBHMH qacTHIJ,aMH B KOHeti:HOM COCTORHHH - CyTb nepHipepHt1eCKHe 

B38.HMO'Ae~CTBHR CTaJJKHBaDJ\HXCR Mep. B pa6oTe TaKJ!e, HanpHMep, 
noJiyqeHO, tlTO Ac-3aBHCHMOCTb <ng> OKa3l:UlaeTCR 3HaqHT0JlbHO CHJlb

Hee ~JIH T.fD!teJimc Mep-MHll!eHeli, t1eM 'AJIR JierKHX ~ o6cTORTeJibCT
BO, OtleBHAHO CBR3aHHOe C MaJIOCTbD qHCJia HyKJIOHOB B JierKHX M
pax 3MYJibCHH. 

B 'AHCCepT~H noJiyqeHbl H 06Cy,K,D.aJOTCR KOJIHtleCTBeHHble 'ASH
Hble 06 A,. - H Ac -3aBHCHMOCT.RX cpe'AffHX MHOJKeCTBeHHOCTeil paMH
~ THTIOB aaproiteHHHX qacTHIJ,, a TaKJ!e <Q> H (1183> B A8-coyAa

peHH.RX. IlpH 3TOM noJiyqeHbl CBeAeHHR O H0KOTOpHX 06~HX 3aKOHOM8-
pHOCT.RX noBe'AeHHR H3yqaeMIDC xapaKTepHCTHK npo4eccoB c Ac HA,.. 
TaK, OKa3HBaeTCR, tlTO COOTHOIDeHHe MHOJZ:eCTBeHHOCTe8 g- H b -
qacTHIJ, 3aBHCHT OT Ac HQ TaKHM o6paaoM, tlTO C HX pOCTOM 6HCT
po yBeJIH~HBaBTCR tlHCJIO HyKJIOHOB MHllleHH, BH6HBaeMHX B "npRMIDC" 
npo4eccax, TOrAa KaK CTeneHb B036Y!r,I\eHHR OCTaTOti:HOro Mpa H3-
MeHReTCR c~eCTBeHHO CJia6ee. Ac-3aBHr.HMOCTH <ns,> H (ng> OKa3H

BallTCR oti:eHb 6JIH3KHMH 'APyr K Apyry (oco6eHHO 'AJIR TroiteJIIDC Mep
MHIDeHeii)' yKa3HBM Ha 6.nH30CTb MeXaHH3MOB o6pa30B8HHR g - H s~ 
-t1acTH4 B AB -coy,n,apeHH.RX npH paccMaTpHBaeMIDC 3HepPH.RX. Moma 
TaxJKe OTMeTHTb, 'llTO Ac -3aBHCl!MOCTb <na3">, KaK H CJie'AOBaJIO OlKH
'AaTb H3 coo6p8JlteHHH CHMMeTpHH, OKa3HBaeTCR BeCbMa 6JIH3K08 KA,.
-3aBHCHMOCTH cpe'AffHX MHOJ!eCTBeHHOCTeii CHJlbHOHOHH3yxm\HX qacTHIJ,. 

HHTepeceH BOnpoc a aaBncHMocTH qiopw n5,-pacnpeAeJieHHH a 
citeMJIHHroamc nepeMeHHIDC B AB-coy,n,apeHH.RX OT Ac H A,.,, B. oco-
6eHHocTH no cpaaHeHHD c pp-asaHMOAeiiCTBHRMH. ,l:{SHHHe, noJiyqeH
Hble B 'AHCC0pT~HH, nOKa3HBaIDT, ti:TO ns,-pacnpeAeJieHHR Il0'A06HH 
TaKOBblM AJIR pp - TOJibKO AJIR JiePKHX Mep-cHapMOB. C yBeJIHqe -
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HHeM Ac 3~0 nOA06He HapymaeTcR,H TeM CHJibHee, qeM 6oJibme Ac. 
B pa6oTe ycTSHOBJieHo, tlTO np~HH0£1 Ta.Kora HapymeHHR. RBJIReTCR 

c~eCTBeHHaR aaBHCHMOCTb qiopw ns,-cneKTpOB OT n,83 , T.e. 3TO 
CBR3aHO C HaJI~HeM AOnOJIHHTeJibHOro, no cpaBtteHHD C 3JleMeHTap -. 
Hb1M 8.KTOM, HCTOti:HHKa qiJiyKTy~HM MHOlKeCTBeHHOCTH. OTO oco6eHHO 
HaJ"'JIMffO npORBJIReTCR B CHJlbH0£1 3aBHCHMOCTH BeJIHtll!Hbl OTHOIDeHHR 

(n
5
,>/D OT n.83 - c pocToM n.83 (n5,) paCTyT c~ecTBeHHo 6HCTpee, 

qeM CTal{'AapTH pacnpeAeJieHHR D • XapaKTep 3TOH aaBHCHMOCTH, KaK 

Il0Ka38HO B 'AHCcepT~HH, KOJIHtl0CTBeHHO COf'JiacyeTCR C MO'A0JIRMH 

MHOrOKpaTHOrO pacceRHHR. 
B 3a.KJIDti:eHHY.pa3AeJia paccMOTp0HH pa3JIHtIHHe KOppeJIRIJ,HOHHble 

aaBHCHMOCTH MeJ!t'AY MHOJKeCTB0HHOCTRMH pa3JIH~ THnOB aaproiteHHIDC 
qacTHIJ,. Kat1eCTBeHHO KOppeJI~H Mell!,11.y MHOJKeCTBeHHOCTRMH H3 AB
coy'AapeHH£1. noA06HH TaKOBblM AJIR hA-BaaHMO'AeiicTBHM npH BHCOKHX 

3Hepf'H.RX. 

TpeTbR rJiaaa 'AllCCepT~Hll nocB~eHa paccMOTpeHHD O'AHOtla

CTHti:HIDC pacnpeAeJieHHH B hA- H AB-coy'AapeHHmc. lfayqanHcb pac
npeAeJieHHR no 'l. = fnctg(B/2) (nceB,D;06HCTpoTa) AJISI JIHBHeBHX qac
THIJ, Ha· acex KJiaccoa coy'AapeHHli, pacnpeAeJieHHR no e H cos e AJIR 

Cl!JlbHOHOHll3yD~llX qacTHIJ, ll3 AB-B3al!MOAe8cTBllH, HMnYJlbCH~e ll 
6HCTpOTHble (y) pacnpeAeJieHHR pa3JilltlHhlX THnOB pOlli,Il.eHHb!X qacTHIJ, 

ll 3HepropacnpeAeJieHHe Mell!,11.y Hl!Mll B 3KCnepHMeHTax C Maf'Hl!THh!M 

noJieM. 
IlpoBeAeHHH£1 8HaJill3 Il03BOJIReT Bbl,ll.eJil!Tb CJie~He HaH6onee 

Bal!CHHe o6~He CBOHCTBa 'l -pacnpeAeJieHllH B hA-B3aHMO'AeiicTBH.RX 

( CM.npHMepH l!HKJlll31lBHIDC 'l. -cneKTpOB Ha pile.!). 
B HHTepBane 20-400 r3B/C ,z-pacnpeAeJieHHR B o6JiaCT.RX 

4)paf'M8HT~llll MHllleHH H CHapMa Y'AOBJieTBOpRDT f'HOOT03e MaCmTa6-
HOH HHBapHSHTHOCTH KaK 'AJIR.HHKJID3HBHhlX SHCBM6nen, TaK H AJIR 

.co6HTH8 C qlllKCHpOBaHHblMH n.g (npHIJ,0JlbHblMH napaMeTpru,m). HapR

'AY C 3Tl!M 06Hapy11urnaeTCR CHJlbHOe HapymeHHe 11 CK0MJll!Hra B cpeA
HeM" -: OOA06HSI q,opw 11HOpMHp0BaHHIDC" npO'AOJlbHhlX pacnpeAeJieHHH 

npH paaHIDC p0 H A • 
C YB0Jlllti:0HHeM A npOHCXO'AllT xaprucTepHoe ll3M0H0HHe q,opw 

pacnpeAeJieHH8, KOJI~ecTBeHHo paan»ti:Hoe 'AJIR pA- H 11-A-coy,n,a

peHHil, npll 3TOM <rz> YM0HbIDaeTCR TaK, tlTO C'ABllr 'l -cneKTpOB 
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PHc. I. lliiKJIJJ3HBHble '1. -pacnpe'AeJiemui ,IVI.11 hA -coy,qa

peHHA B 3MyJibCHH npH HeKOTOpb!X: Po • 

npOHCXO'AHT Po -He3aBHCl1MblM oeipasoM, a D(ri) He yBeJIHtmBaeTC.11 

MH CJiaeio yueHbmaeTc.11. 

!liopMa rz. -cneKTpOB saBHCHT OT THna a,qpoHa-cHap.ffAa - oei-

HapyxeHl,I CiHMO'ABJlbHOCTb '7. -pacnpeAeJieHHA B ,r-A -B38ID40'AeitcT -

BH.llX np11 200 raB/c H Yl{aswme Ha no.11BJieH11e Taxoa lite cTpyt(Typ1,1 

,IVI.11 pA -comapeHHA npH 400 raB/c. 
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2 
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0 

Vc 
YKa38.HHble CBOACTBa B TOA 11JIH HHOA Mepe npHCytllH H ApyrHM 

"npOAOJibH!,!M" (no y ' p,, H T.,q.) pacnpe'AeJieHHSIM ,IVI.11 pasJIHlll-WX 

THnOB BTOpmnrax qaCTHQ ( tt+' 1T-' p ) B pA -coy'AapeHH.llX np11 21 

raB/c 11 1r-A-np11 50 raB/c (onb!Thl B MarHHTHOM noJie). 

,lvr.11 CioJiee ,qeTaJibHoro paccMoTpeHH.11 p
0 

- 11 A -3aBHCHMOC-

TeA "npO'AOJlbHclX11 cneKTp0B 11:aCTHQ aHaJil1311pOB8Jll1Cb pa3HOCTH 

d(rz) = .P1,A(rz)-f'1,,d7) 11 OTHOmeHH.11 -z(z)= f'1tA{'l)/p,,,,(7) 11HKJIJJ3HBHl,IX 

cneKTp0B _p(7)::. o,~1 (do'j,,ldrz) B 3aBHC11MOCTH OT 'l 'Po ' ng' A 
(H T11na BTOpH'l1:Hl,IX qaCTHQ - ,IVI.11 MarHHTHl,IX 3KCnepHMeHTOB). Ha 

p11c.2 npe'ACTaBJieHbl np11Mep1,1 B8Jil111:11Hbl 'Z (,Z) ,IVI.11 pA-coy,qapeHHA. 

Ha on1,1Te HaeiJil)'AaeTc.11: 

·1 " I-,-.¾? I I I II I I I I '~ ''¾.:,9Y 

I) MOHOTOHHOe yei1,1BaHHe 11:HCJia HaHCiOJiee CiHCTpb!X ( CiOJibmHe 

rz. , y , p,1 ) 11:acTHQ np11 yBeJI1111:eH1111 n8 11 A , CB.ll3aHHoe Ka.K c 

JIMHpyDIIHMH ("coxpaH11Bml1MHC.ll11
), Ta.K H C pOJll.'A8HlWMH B OCiJiaCTH 

10 

~ 

-I 0 I 2 3 4 5 6 7 'l. 

P11c.2. 'Z(,Z) B 3aBHCHMOCTl1 OT 'l B pA-coy,qapeHH.llX. KpHBble 

·.- pacqeTl:l no MOA8JI.!IM napTOH-a,qpoHHoro I!aCKB,l\a (I), 8,IJAH

THBHOA KBapKOBOA MO'A8JIH (2), KaneJIJil:l-KplKl1BHQKOro (3),rM

p0AHHaMH11:8CKOA MOAeJIH (4), MO,qeJIH KacKia JIMHpyD!leA qac

THQ!,! (5). KpHBhle (I),(2) - H3 paeioT 12 , / COOTB8TCTB8HHO. 
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ipparMeHTB.I.\IUI CHapMa -qaCTl1,l.\l~l,m, H 3_tl_l:!11:Cffillee , . .OT. T11na CHap~a i 
2) CYII\eCTBeHHoe aospacTrume tmcna Me,IVIemwx po~eHJWX' tiacT114 
np11 yaeJil1'QeHl111 ng ' (\I>, A i 3) Henpepl,IBHOe ~3M~H6Hl1~ CTene
Hl1 MYJibTl1IlJil1K~H 'QHCJia po~eHHb!JC "QaCTl11.\ C 113Me,H8Hl1eM ; 1l, ( HJil1 
y , p

11 
) np11 yaen11ti:eH1111 A ,IVIst acex rz ( 11JI11 !J , 'p,, ) , s,a HCKJIJJ

ti:eH11eM "oco6oA" TO'QKl1 'l O ( Yo ' P110 ) , . B ,:KOTopoA 'Z (rzo> ,,; Ii 
4) p0 -Hesaa11c11MoCTb ,IVIHH1,1 11HTepaana<nceBp;06b!CTpoT (11n11 y ) ,a 
KOTopoM OTHomeH11e 7(rz) MeHbme ep;HHHI.\bl,M ero saa11c:HMocTb OT Tl1-
na cHapMa (,IVIst p 11 1r-). Ti1:'t:''" " ! 

B pa6oTe npoaHan11s11pOB8J!H·~n;~Tpb! nonepetnWX ffM!lYJibCOB 
'llaCTHI.\ B pA- 11 1r-A-coyp;apeHHRX npil 21 11 50T0a/c.01tasanocb, 
'llTO xopomo 11saecTHOe OTCyTCTa11e A -saa11cHMOCT~ <p-'->'11'1: :e hA
B3aHMop;eAcTBl1RX BO MHOI"OM o6yCJIOB.neHO :aaam.moA · KOMneHC!ll\HeA 

,. -~. '" + . 
,D;Byx 044)ElKTOB - yaeJil1'1l6Hl1R (p-'-> ~~(6b!CTpb!X 7r- 11 YMe¥bm6HHR 
(pi> sa C'QeT ,D;OnOJIHl1T6JibHOI"O pol¢eHl1R Ha MPB.X O'll6Hb Me,IVIeH
Hl,IX (COTHl1 Msa/c) lll10HOB. Ha6n~eH1,1 TaKJKe 3<ppeKT!,1, CBR3aHH!,18 
c "n11,1J;11poaaH11eM" 11 np11MecbK>·;~~iii,-;BHCTcKmc:.npoToHOB, hTp;ati:11 

! <,,;, C •, ' ,, ' 

cpep;H llOJIOlltl1T8JibHO 3ap.fllt8HHb!X 'llaCTl11.\ npH MaJib!X , !J. ,: , Tax, B pA-
coyp;apeHl1RX <P.1.> p;.nst npOTOHOB CYII\8CTB~HHo"'.6o:u'bwe, 'll8M ,IVIR 7t:t-

Me30HOB. (Rax 11 B 3JieMeHTapHOM axTe).11,::pacTeT C A i np11 3TOM 
(p~>p CYII\eCTBeHHO B03pacTaeT. C'.yr';tiJ>ib!JieTa npOTOHOB, 'llTO CBl1-
,D;eTeJibCTByeT O nepepaccestH11mc,JIH,D;HpYJOlll8I"O npOTOH!i BttyTp11 Mpa 
-MHmeH11. B 1t-A-coyp;apeH11sticJT~e yrnoa1,1e saa11c~ocT11 <pi> pas
J111t1Hhl ,IVIR 1f... 11 n--Me30,H0B: ,l\aHHb!e, C~l1,IJ;eTeJI~CTBj'IJT O, CJia6oM 

aospacTaH1111 <Pi>· B hA-coyp;apeH11mr; "c Po•~" 
B p;11ccepT8.I.\1111 paCCMOTpeH!,1 BOnppc1,1; CBR3aHHble co cneKTpa

Ml-1 Jil1,ll;11pYJOlllHX 'llaCTl11.\ (npHMep Ha pH°C.3a) H npOTOHOB OTp;a-qH(pHC. 
36, B, r) B hA -coyp;apeHHRX. '·UoKa.aaHo, 'QTO cneKTpb! Jil1,ll;11pyJ)lllHX 
'llaCTHI.\ B hA -B3a11MO,D;eACTBHRX .CYII\6CTB6HHO. "CMRI"'ll8l>TCR11 rio cpaB
HeHHll C TaxOBb!M11 B J,N-coyp;apeHHRX, a Il0JIH08 'QHCJIO JIH'A8p0B B 
paCCMOTpeHH01i 06JiaCTl1 .X = E,.f £ 0 CYII\6CTBeHHO YM8HbWaeTcst( 0 ,50 
± 0,03 11 0,62 ± 0,02 B pA- li. pfl~c:oyp;apeHl1RX ,Ilp112lfsa/c). 
YMeHbmeHHe 'lll1CJia JI11,1J;11pyJllllHX tiacT114conpoao~aeTcstyBeJIH'lleHHeM 
me nonepeti:Horo 11MI1yJibca (0,63 ± 0,0~, 11 0,50);,0;0l ·rsa/c.. ,IJ.JI,st 
Jil1,ll;epoa H3 pA- H pN-coy;apeii~il cooTBeTCTBeHHo). , 

HsBeCTHO (p11c.3B)' 'll'l'(>,,,,np~ OTHOCHTeJibHO f!e6o~bIDHX':( p~,I 
rsa/ c) HMIIYJibCB.X npOTOHOB. OT,D;a'll~ ., A -3aBHCHMOCTb .,HX; MHOllteCT ::
BeHHOCTH Cyill6CTBeHHO saBl1(?H'l\:/!T . p - y1;1eJIHtmBaeTCR , C YM8Hb-
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p(x} n(>P) 
t-

~ ' --.... l .... ',r 
' 

0,06 

0,04 

a) 
Cl) ♦ 

o,5r ♦ 

+ + • 0,3~ ¢ ¢ 
0,2 Q 

? f 
t O,lt 

? 
0,02 

0 
0,2 0,4 0,6 0,8 :x; 

0,05 

r' r,sa/ 
l I,4 1,8 2,2 2,6 

~ 

o<(p) 

1,ob ... B) 

•• 
r) 

0,5 

0;3 

0,2 

•• 
••• 

+ t--,---i- ---+----+---+· 
l~ 2,0 2,5 p,r:,6/c 

P11c.3. a) Pacnpep;eJieHl1R Jil1,ll;11pYKJlllHX npoTOHOB no :x:= E,./£0 

:s pA- 11 pN-coyp;apeHHRX np11 21 rsa/ c. KpHable 2, f'- pactleT 
no MO,ll;8JIH KaCKa,D,a Jil1,ll;11pyIO!lleA -qaCTl11.\l,I ,D;JIR pA -coyp;apeH11li 
np11 a1,16ope p(-x,} B pN -coyp;apeHHRX B B11,ll;e 2' 1, l' . 

6) HHTerpaJibHble HMilYJibCHble pacnpep;eJieHHR peJIRTH
BHCrcKHX npOTOHOB OT,D;a'llH a pA - u pN-coyp;apeHHRX np11 21 
roa/c. 

Ol(p) 
3aBHCHMOCTb napaueTpa O((p) 113 p hA (p)/P/N(P)"'A MR 

B) 71'- 12C -coyp;apeHHA npH 40 fsa/.c / 4 , 
r) pA-coyp;apeHHA npu 21 rsa/c. 
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rueHHeM p. B AHCCepTfil\HH ycT8.HOBJieHo, qTO AJIH peJIHTHBHCTCKHX 
(1 r::rn/c <. p < 3,1 rsa/c) npOTOHOB OTAaqH H3 pA -coyAapeHHll 
npH 21 r3a/c : a) HMIIYJibCHoe pacnpeAeJieHie f'M ( p) coBna,I\aeT 
no qiopMe c Aw (p), 6) aeJIHqHHa OTHOrueHHH AA(p)/.Ar1<P) B npe
AeJiax OWHClOK He saBHCHT OT p , B) A -3aBHCHMOCTb q¾CJia peJIH
THBHCT~KHX npOTOHOB OTAaqH (npH napaMeTpH3fil\HH A"") HMeeT BHA 
A 0,26-0,02. 

filiaJIH3 SHepropacnpeAeJieHHH MelK,lzy BTOPHt!HblMH qacTH~a.MH H3 
pA - H rr-A -coyAapeHHll npH 21 H 50 r3a/c npHBOAHT K cJie,n.yx>

ll.lHM Bb!BOAaM: 
l) ,noJIH 3Hepr1rn, yHOCHMaH npOTOHaMH H3 pA-coyAapeHHH , 

saBHCHT OT KHHeMaTHqecKoll OClJiaCTH: 11JiffAHpyJOlllHe" npOTOHbl Tepn
lOT 3HeprHJO 3aMeTHO (AJIH nap~aJibHoro K03qiqJH~HeHTa HeynpyroCTH 

I OC. + 
B JI.c.K. Kp ~ A , 0(. = -0,16 - 0,04), HO 3TOT 3qiqieKT "cMasbl-
aaeTcn" yBeJIHqeHH~M qHCJia peJIHTHBHCTCKHX npOTOHOB OTAaqH, y 
KOTOpb!X t< ;• "' AO' 3:q) • 1 • K~ ~3YJibTaT - AJIH acex peJIHTHBHCT
CKHX npoTOHOB l<p~A-0,06:q),02 • "JlHAHpyJOlllHe" 7T--¥e30Hb! H3 
1r-A -coyAapeHHll TepmoT sHeprmo CJia6ee: K ~ A -O • 05:q) • 02. 

2) Ilap~HaJibHble K03qiqJ~eHTbl+He~pyrocTH po~emrax qaCTH~ 
cJia6o saBHCHT OT A : K ~ AO ,04:q), 2. 

TaKHM o6pa30M, aecbMa CJia6an A-saBHCHMOCTb nap~MbHb!X 
K03qiqJH~eHTOB HeynpyrocTH, OTMeqaaruaHCH BO MHOrmc pa6oTax, H 
3aMeTHble 3HepreTHqecKHe noTepH JlffAHpyxJ!llHX qaCTHQ - BilOJIHe co
BMeCTHMbl npH paCCMOTpeHHb!X Po • 

Bo BTOpoll qaCTH 3TOll rJiaBbl paccMOTpeHbl yrJIOBble pacnpeAe
JieHHH B A 8-asaHMOAellcTBHHX. 

~fl Cl1JlbHOl10Hl13yJOlllHX qaCTH~ OCHOBHble pesyJibTaTbl TaKOBbl: 
YrJIOBble pacnpeAeJieHHH g- H b-qacTHQ acttMMeTPHtlHH ane

pe,u. AJIH acex Q 11 n.8 -rpynn a.HaJI11s11pyeMNX B padoTe AB -coy
AapeHHH. Ilp11 3TOM yrJioable pacnpeAeJieHHH b-qacTH~ B npeAeJiax 
orutt6oK oni,rTa He saBHCHT OT Q , Ac H A,., • tho KacaeTcH g -qac
TH~, HX yrJIOBble pacnpeAeJieHHH ycTollq11Bbl K H3MeHeHHlD Q H A,. , 
HO saBHCHT' XOTH H CJia6o' OT A,,, : AJIH g -qaCTl1Q K03qiqJl1QHeHT 
aCHMMeTpHH CJia6o yMeHbWaeTCH c poCTOM AH; npH llTOM HaClJI]OAaeT
CH CTOJib lite cJiaClb!H pocT AHcnepcH11 yrJioaoro pacnpeAeJieH11n.,na.H
Hh!e IlOJ<a3b!BaJOT, qTQ 3Ta oco6eHHOCTb yrJIOBb!X pacnpeAeJieHHll g
qaCTl1Q o6ycJIOBJieHa CJia6blM yMeHbWeHHeM K03qiqJl1~HeHTa acHMMeTpHH 
C pocTOM ng npH B3aHMOAellCTBHH paccMaTpHBaeMb!X H,D;ep-cHapH,IJ;OB 
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C T.flllteJiblMH H,D;pa.MH sMyJibCl1H, qTo MOllteT 6b!Tb CBH38.HO C nepepac
cem-!HlIMl1 npoTOHOB OT,u.aq» BHYTPl1 T.flllteJIOll Ml•llllelm. 

HaKoHeQ, OTMeTHM, qTQ XOTH yrJIOBble pacnpeAeJieHHH g- H 
b-qaCTHQ 8.Hl130TpOilHhl, OHH He OClHapyiKHBaIOT KaKHX-JIH6o CTaTH

CT11qecKH o6ecneqeHHblX oco6eHHOCTell, MOrYll.lHX Clb!Tb CBfl38.HHblMH C 
MeX8.Hl13MOM THna H,IJ;epHb!X YAapHb!X BOJIH. 

TaK lite KaK H AJIH hA-coy,u.apeHHll, AJIH AeTaJibHoro aHaJI11sa 
yrJIOBb!X pacnpe,o.eJieHHll JIHBHeBblX qacTHQ H3yqaJIHCb OTHOWeHHH HH
KJII03HBHb!X IlJIOTHOCTell 'Z(rz) = f'ilrz.)/p2 (rz) AJIH pa3Jil1t!Hb!X aHCaMClJieH 
AB-coy,u.apeHHH. Ha pttc.4 npeACTaBJieHbl, KaK npHMep, 11-aaaHcH
MOCTH napaMeTpa 0::M (rz) , onpeAeJieHHblS H3 OTHOWSHUl\ B¾Aa 

-i ( ) - I / oc,., C,z) 
"l. - .PA,-AgBr (rz); PA,-CNO (rz) ~ AM . (4) 

_naHHble AaJOT OCHOB8.HHH AJIH CJISAyJOlllHX Bb!BOAOB. 
YBeJIHqeHHe AM B AB-coy,u.apeHUHX ae,u.eT K CYll.leCTBeHHOMy 

pocTy qHCJia MSAJieHHblX (MaJible '2) peJIHTHBHCTCKHX qaCTU~ ll cy
ll.leCTBSHHOMY y6h!BaHHlO Hau6oJiee ClblcTpblX (6oJibmtte '7. ) JIHBHeBblX 
qacTll~. 3aMeTUM, qTO, a OTJI!lqae OT s'-qaCTH~, B s-qaCTH~ B 
A B-coy,u.apeHHHX BKJIJOttem,r O,D,HOsapflAHb!e qiparMeHTbl H,IJ;pa-cHapH,IJ;a, 

I 

o<~('l) 
o 14N O,Br 

H + ❖ • 12c 

0,6~ #/4~ t. 
4He 

0,4 4 {' ¥. • 2H 
+ H 

o, 2r + + 94\++ 
o I +!:g,?4 

I I l •. , ! j'll\i+\+11+; ! I 
-0,2f 
-0,4 ~ 

0 l 2 3 4 5 '1. 
P11c.4. 'l -3aBHCl1MOCTb napaMeTpa O(.M ("l_) H3 napaMeTp113a-
~HH (4) • 
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C KOTOpb!Mtt H CBR38HO TIOqTH qeJIHKOM y6h!B8Htte ~(rz) np11 60Jibilll1X 
'l . BeJIHq11Ha '2 (rz.) ( 4) MeHReTC!I c 'l. MOHOTOHHO, Tax qTo He 

11MeeTCR Kaxoro-JI1160 11BTepsana nceI3A06hlCTpOT, B KOTOpOM OTCyT

CTBOBaJia 6h! AM-3aB11Cl1MOCTb .Piis(~), 3a 11CKJIKJqeH11eM T01llil1 'lo, 
npH KOTOpoi1 'Z <'2.o> = I; np11 3TOM BeJIHq11Ha 'lo , nO-BH,IJ,HMOMy, CJia-
60 B03pacTaeT c A,. B 06JiacT11 cpparMeHTaq1111 cHapR,I1,a AM~3aBl1 -

Cl1MOCTb .PAe ( 'l) , KaK 11 B hA-coy,IJ,apeHHRX B m11p0Koi1 06JiacT11 p
0 

, 
-1/3 

rorJiacyeTcR c noBe,I\eHl1eM AM ,IJ,JIR Bcex paccMaTp11BaeMh!X Ac . B 
o6JiaCTH MMhlX 'l ( 'l_< 'lo) BeJI11q11Ha °'M CYlJ1eCTBeHHO 3aBl1C11T OT 
A, 11 113MeHneTcR OT «M :::!. 0,3 ,IJ,JIR dAM -coy,o,apeH11i1 (qTo 6Jil13KO 
K ToMy, qTo Ha6JI10,D.aeTCR ,IJ,JIR hA-coy,IJ,apeHl1i1 nptt paccMaTp11Bae

MhlX Po ) ,IJ,O O(M :::!. 0,7 ,IJ,Jlfl 12CA,.., - 11 
111

NAM-coy,IJ,apeHHH. 
,n;rn OTHOIDeHHfl (4) B 8HCB.M6JIRX co6h!Tl1H C !p11KC11p0BaHHhlMl1 

Q, ( HpH n93) yBeJIHqeHl1e A,.., TaKl!te Be,IJ,eT K ,IJ,ecpOpMaql111 'l_ -cneK

TpOB 5 -qacT11q; npH 3TOM B8.JKHO, qTo ,IJ,ecpDpMatWR TeM Cl1JlbHee 
(1(12) TeM 60Jibllle OTJil1qaeTCfl OT I)' qeM 60Jibllle n.3 (MeHbllle Q ). 
OqeBH,IJ,HO, qTo 3TOT scp<peKT CBR38H C 60Jiblllei1 BepORTHOCTbKJ ITOB

TOpHbIX B3al1MO,IJ,eHCTBl1H HYKJIOHOB CHapR,!1,a Ha TrotteJib!X R,!1,pax 3MYJ!b
Cl111 no cpaBHeHHKJ C JierKHMH. 

Ilp11 paCCMOTpeHJ111 A,-3aBl1C11MOCTl1 PAs(rz) 6hlJIO ycTaHOBJieHO, 
qTO C pOCTOM A, 11HKJII0311BHhl8 TIJIOTHOCTl1 B03pacTaKJT BO BCei1 o6-

JiaCTl1 'l_ ; np11 3TOM A, -3aBl1C11MOCTb PAs ('l·) MOHOTOHHO YB~l~qr -
aaeTCR C 'l . ECJI11 11CTIOJ!b30BaTb napaMeTp113aq1110 p(rz) ~ Ac" 'l , 

TO a,(rz) I1p11 60Jiblll11X 'l KaqecTB8HHO CJie,IJ,yeT IlOBe,IJ,eHl11l, BhlTeKaJO

tqeMy 113 BHpaJKeHl1R °' ~ j" + ½ C Pf Po) ( p - 11MnyJibC 11HKJIKJ311BHOH 
qacT11qu), npe,!VIOllteHHoro A.M.Ba.Jr,IJ,11HhlM ,IJ,JIR KyMYJIRTHBHoro poJK,D.e

Hl1R, 11 np11 MaxCHMaJibHhlX ,Z 3Kcnep11MeHT ,IJ,aeT c:x, =:; J ,IJ,Jlfl pac
CMOTpeHHh!X A,. HaxoHeq, OTMeT11M, qTo ,IJ,JIR 38,IJ,aHHbDC AH 11 Ac 
p('l) CYlJ1eCTBeHHO 3aBJ1Cl1T OT Q (•11Jil1 '183) , qTo JieI"KO nOHRTb 113 
reoMeTp11qecK11x coo6pruKeH11i1, yql1Th!BM, qTO OT6op C06HTl1H no Q 

( 11Jll1 n83 ) COOTBeTCTByeT orpaH11qem1D npe,IJ,eJIOB 113MeHeHl1fl np111\eJib
HbIX napaMeTPOB A8-B3a11Mo,IJ,elkTB11R. 

B 38.KJIKltiemrn pa3,IJ,eJia paccMoTpeHhl HeKOTOpb!e 06tq11e xapax
Tep11cT11K11 yrJioBb!X pacnpe,IJ,eJiem1i1 JIHBHeBux qacT1-1q B AB -coy,11,a
peH11RX, Tax, noKa3ai-m, t1To, Tax JKe Kax B hA -coy,IJ,apeH11RX, 

<'1.> MOHOTOHHO yMeHbmaeTCR C pOCTOM ni 11 n.83 ( yMeHbIDeH11eM 
Q ) • Ilp11 3TOM CTeneHb yMeHbmeHl1fl ~rz.> np116Jil1311TeJibHO O,IJ,11-
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HaKOBa KaK ,IJ,JIR s - , TB.K 11 s'-qacT11q. ,!{a.HHb!e noitasmiaioT Ta.Kllte, 
tlTO q-pacnpe,IJ,eJieHl1fl B AB:.. B3a11MO,IJ,e'1cTBIUDC CYJ(Sl)TCR ( D(rz) 

yMeHbmaeTCSI) C pocTOM ng 11 n.83 • 

8 tleTBepTOH rJiaBe 113JIOllteHbl_pe3yJibTaTH KOMnJieKCHOI"O 113y-

qeHl1SI KoppeJIRq110HHb!X SIBJieH11A B hA- 11 AB -B3aHMO,IJ,e'1cTB11RX, 

.niiR STOA qeJil1 B pa6oTe 11Cil0Jlb30BaJil1Cb: 
a) AnnapaT ,IJ,ByXtlaCTl1'11HblX KOppeJIRq110HHb!X cpyttKq11R (!®).Ero 

np11MeHeH11e K coy,o,apeH11.11M c SQJ;pru.rn xapaxTep11syeTcR·pSQ:10M ~onon

n11re1n,nwc, no cpaBHemoo c hN -B3aJ1MO,IJ,eAcTB11.11M11, Tpy,IJ,HocTei1, 

CBSI3aHHbDC C HaJil1tll1eM nceI3AOKOppeJIRq110HHb!X scpcpeKTOB, o6yCJIOB
JieHHh!X HeO,IJ,Hopo,IJ,HOCTbKJ co6HTl1A BCJieAcTBl1e pacnpe,IJ,eJieH11SI P(V) ~ 
Hx o6cyJK,D.eHIOO y,IJ,eJieHO 3Hatll1TeJibHOe BH11M8Hl1e, ,IJ,JISI KOJil1tleCTBeH
HOI"O yqeTa nceI3AO- 11 Kl1HeMaT11qecK11X KOppeJISiql1H 11CITOJib30BaJil1Cb 

pacqeTul® B npOCTOA MO,IJ,eJil1 He3aB11C11MOI"O 11cnycKaHl1SI qaCTl1q 

(!EM) • 
B KaqecTBe apryMeHTOB f© ,IJ,JISI Jil1BHeBblX qacT11q 11Cil0Jlb30Ba

Jil1Cb 6HCTpOTli 11Jil1 nceI3A06HCTpOTH, ,IJ,JISI Cl1JlbHOl10Hl13yJOllll1X qaCTl1~ 
npe,IJ,JIOllteHO HCilOJib30BaTb B KaqeCTBe apryMeHTOB COS 8 , B pa6o
Te pean1130BaHa 11,IJ,eSI O B03MOlltHOCTl1 11 scpcpeKTl1BHOCTH 11Cil0Jlb30Ba
Hl1SI f© ,IJ,JISI Il011CKa SQJ;epHb!X y,IJ,apHb!X BOJIH (ID'B) np11 CTOJIKHOBeHl1-

RX peJIRTl1Bl1CTCKHX SQJ;ep, 
6) PSQJ; xapaxTep11CTl1K a311MJTMbHb!X KOppeJIRql1H - K03cp<pl1qH

eHThl a311MyTaJibHOH ac11MMeTp1111 11 KOJIJil1HeapHOCTl1 ,IJ,JISI 11HKJIKl311BHb!X 

£ -pacnpe,IJ,eJieH11li (£g = arccos(i;,~/-z,-z1) , i - nonepe'IIHHA ma-
nyJibc), cpe,IJ,Hl1e 3HaqeHHSI 3Tl1X K03CPP11q11eHTOB B 11H,IJ,11Bl1,IJ,yaJibHb!X 
axTa.x, pacnpe,IJ,eJieH11e 11 cpe,IJ,Hee 3Haqen11e yrJia <Pie Me~ Hanpa
BJieH11RM11 npel1MYlJ1eCTBeHHoro 11cnycK8Hl1R ,IJ,Byx rpynn qacTHq 113 

O,IJ,HOI"O co6HTl1R. 
lfayqan11cb BHyTp11- 11 MewrpyimOBHe KOppeJISiq1111 (Me~ -qa

CTl1~8l,!J1 pa3Hb!X Tl1ITOB 11Jil1 O,IJ,HOro Tl1na, HO 113 p8.3Hb!X KHHeMaTH -

-qecKHX .o6JiacTeA coy,IJ,apeH11A). 
B pa6oTe 6HJil1 noJiyqeHbl TOtlHHe ~OpMyJIH ,IJ,JIR 3HaqeHl1A a311-

MJTMbHb!X xapaitTep11cT11K B MO,IJ,eJIRX IEM 11 q11JI11H,IJ,p11qecKoro ~a-

30Boro 06-I,eMa ( CPS ) • 
B) Y,IJ,eJibHM a.ccoq11aTl1BHM MHOllteCTBeHHOCTb O = (<nz.>t12. >Jr/2,

-<n2>,12<'lf/2.)/(<nz'>t,2•"/z.-+ <n2>t,._<11/2) qacT11q-"napTHepoa" T11na 2,conyT
CTBYJl!ll11X BhlJleTy 11HKJll)311BHOA ("Tp11rrepttoA") qacTl1qli ! B ,IJ,B8.111:-
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.I\hll!HKJIJ0311BHOJ:l pea.Kq1111 a.+b-1+2-+X ( a. - a,qpoHwrn MPO, b -
HyKJIOH 11JI11 Mpo). ~11311qecK11R CM!,!CJI S- - cpe,I\HM ,I\OJIH nonepeq

Horo 11Mnynbca i, qacTl1IJ,l,I I, KOMneHc11pyeMM O,I\HOR qacTHqeR -

"napTHepoM", C ee noMO~blJ Y.I\06HO aHMH3HpOBaTb xapa.KTep (Han

pHMep, 11JIOKMbHbrlt" 11JIH "rJI06aJibHbrlt") KOMileHC~HH nonepeqttb!X 

HMnyJibCOB pOJK'AllllllHXCH qaCTH~. 

Toqttble sHaqeHl1H BeJI11q11iru o nonyqeHbl B MO):\eJisn: IEM 11 CPS. 
r) MeTO,I\ aHMH3a 11KJiacTepH3~H" qacTHq B,n;OJib "npo,I\OJib -

HOH" IIlKMbl, npeBOCXO,I\SDllHJ:l B ,., I ,5 pasa no aqxpeKTHBHOCTH 113Be

CTHbrlt MeTO,I\ 6blCTpOTHb!X HHTepBMOB, - ):\nH CTaTl1CTHqecKOI'O atta

Jil13a "npO,I\OJibHb!X11 pacnpe.0:eJieHHR B HH,I\HBH,eyMbHlllC aKTa.x. "lurne

MaT11qecKH HCXO):\Hble" 3HaqeHl1H COOTBeTCTByJllllHX BeJIHqHH HB.XO,I\H

JIHCb MO):\eJIHpOBaHHeM no MeTO,I\y MoHTe-Kapno. 

0CHOBHble pesyJibTaTbl 11syqeH11H KOppen~R MeJK'AY pO!l;!\eHHNMH 

qacTHqaMH B hA-BsaHMo):\e£icTBHstX CBO,I\HTCH K cne~HM. · 

I. 3HaqeHHH 11 qiopMa ,I\ByxqacTHqttb!X ~ B h A -BsaHMO,I\e£icTBH

sn: c~ecTBeHHo OTJIHqaDTCH OT TaKOBb!X B hN- np11 Tex lite Po , B 

oco6eHHOCTH - B o6JiaCTH q>parMeHT~HH MH!lleHH. ~ Rz o6Hap~ -

BaeT, TaK xe, KaK ,I\nH hN-co~apeH11£i, saMeqaTeJibHYD ycT0Rq11 -

BOCTb K H3MeHeHHD Po (p11c.5) H oqeHb cna6o saBHCHT OT. THna 

nepBHqHOro a,qpoHa. 

2. C~ecTBYDT (TaK lite, KaK B hN-coy,I\apeHHstX) KBa311,I\HHa

MHqecK11e KOppeJI~l111 11KOpOTKO,I\eRcTByJllllero" xapaKTepa, HeCBO,I\H

Mble K npocTeltmHM nceB,n;O- H KHHeMaT11qeCKHM aqxp0KTaM. fuc BeJIH

q11Ha B03pacTaeT C yBeJIHqeHHeM Po H CTaHOBHTCH 38MeTHOR npH 

3HeprHHX B COTHH f3B. 

3. KoppeJI~HH B hA-coy,I\apeHHstX (onHTb-TaKl1 B nonttoR atta

nor1111 C hN-) c~eCTBeHHO paMHqHbl ):\nH paaHb!X sapMOBb!X KOM-

6HH~l1R nHOHOB, OHH HaH60Jiee CMbHbl ):\nH pa3HOl1MeHHh!X ('IT+11'-) 

nap nHOHOB. KoppeJI~HH B CHCTeMaX n+n+ 11 7!'-11'- B o6JiaCTH :ppar-
. ♦-

MeHt~H MP.111eH11 - pasJIHqHH. HHTepecHo, qTo pasJI11q11e Me~ R2 
11 R2- B hA -B3aHMO,I\eRcTBHstX npOHBJIHeTCH c "c11JI0R", He MeHb

meR, qeM B hN-. 
4. 06HapyJKeHa c~eCTBeHHM A-saBHCHMOCTb ~= C pOCTOM 

ng (11n11 (\I) ) Rz yMeHbmaeTcH. 

5. AsHLfYTMbHble KoppeJI~H B hA-coy,I\apeHnHX HecKOJibKo 

cna6ee, qeM B hN- np11 O,I\HHaKOBb!X p0 11 n.5 11 HBJIHDTCH , B oc

HOBHOM, ,I\MbHO):\eJ:lCTByJllllHMH. 
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P11c.5. futKJIIJ311BHble KOppeJIHTOpbl Cz (rz 11 '22 Z 'l1) 11 

RL('l,,rza::ri,) B pA-coy,I\apeHl1flX np11 24,67,200 11 

400 raB/c. KpHBble - MO):\eJib HesaBHCHMOI'O 11cny-

CKaHl1H. 
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I: 

·6. KoMiteHC~lifl nonepetU-il,IX liMIIYRbCOB po~8Jlll!liXCfl qacTHq 
npOHCXO,Il;liT KB.K CiRH3KliMli (Mam,re .:iy , .orz. ) , TaK Ii ,IJ;WieKHMH (dOJIJ,
Jlllle .:iy ' t.rz.) qaCTlil.iaMH-napTHepa.MH - ,IJ;WlbHO,n;eitCTBYJO!Illiit xa
pB.KTep KOppennqHit B nonepeqttOiJ MOCKOCTli (pHc.6).XoTH 3TaKOM
neHCal.U,!SI CYllleCTBeHHO pa3RHqtta (TaK lite, KB.K B hN-coy,n;apeHHHX) 
,Il;Rfl pa3HIDC KOMCiHHaqHit qaCTliq I Ii 2 (ttanpHMep, nonepettmtlt HM
nynbc 1T+ ( 7r- ) Me30HOB KOMileHCHpyeTCH, I'RaBHblM OCipa30M, 1T-( 7t+)

-Me30HaMli, HcnycKBlme ;,p:e IlliOHOB O,Il;HOI'O 3HB.Ka 3ap~a - noqTH 
He3aBHCliMO), ,Il;WlbHO,n;eitcTBHe coxpattHeTCfl ,qRfl BCex c.nyqaea. Cy-
111ecTBeHHO TaJO!te, qTO npeHMYllleCTBeHHO "rnoCiaJibHb!it" xapai<Tep 
KOMileHCa.qJ11i ? coxpattneTCH Ii MH mo6blX nonOl!:eHHit qaCTliIJ,bl I 
Ha DJICaJie Ci~cTpOT Mli ncea,qoCiHCTpoT (pHc.7). 

7.B TO apeMH KaK B hN-coy,n;apeHHHX KoppeRfiliHH B nonepeqttoit 
MOCKOCTli 6RH3Kli K Ol!:H,qaeMbIM no MO,n;enli CTaTHCTHqecKOI'O THna 
(CPS), B hA-B3aHMo,n;e8cTBHHX OHH HB.MHOI'O c.na6ee (pHc. 7). Cy-
111ecTBeHHO, qTO YMeHblll8HHe "y,n;enbHOit KOMIIeHC~liH" nonepeqttb!X 

<nz> 
3 

I .. :· .. •· 

50 rsa/c <n
2
>i 

412< I,2 6 
4 

~ 
,.•· -~~~ 2 

200 I'sa/c ~-pA,E>fl/2 

---PA,f.<tr/2 

~ ·:.•······•-=., 
,/ ~ 

3 / ·,<'-...,/"_ I,2<.d'l<2,4 ~--pN,E>rr/2 
I rc.::S:.:::.<?:, 4 ........ pN,<•ff/2 

rrr11,,-;··;···~1 2~ 

3 ~ .:irz > 2,4 6 \ 
4 ~ 

~ ~~ ff,,. 
I ~ ✓. 2 --.... ~--
~ ~ I I ·-~---~~ 

0 2 4 'Z1 0 2 4 6 '21 

Plic.6. MHo;,p:eCTBeHHOCTb <n2> qacTHI.i THna 2, acCOI.iHliPOBaHHb!X 
c HHMD3HBHOA qacTHI.ieA THna I B peaKI.iHH pA ( pN).;.. 1 + 2 + X , 
B saBHCliMOCTH OT 'Z1 ,qRfl pasHWC Po ' .orz = /71 -rz:z.l H £. = 
:arccos(=t/z2 /z1 7 2 ) • 
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PHc.7. IlpHMepH 3aBHCliMOCTH y,n;enbHOit acCOI.iHHPOBaHH08 
MHOllteCTBeHHOCTH Dss OT ncea,qoCiucTpOTH "TpHI'I'epHoit" 
qacTHIJ,bl ~1. KpHBHe - cornaCHO MO,IJ;eRH qHRH~pHqeCKO
I'O ipa.3oaoro oCi1.eMa ,qnn pN- (nyHKTHp) Ii pA-coy,n;ape
HHil. 
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HMIIyJibCOB B hA-B3aHMO,D,eltcTBH.HX 3HaqHTeJibHO 6oJiee CHJibHO' qeM 
TpHBHaJibHOe - o6ycJIOBJieffr!oe pOCTOM nOJIHOit MHOllteCTBeHHOCTH(R> 
> I) pOllt,ll,8JOiljHXCst qacTHI.\ ( C yqeTOM HeltTpaJibHblX H He BXO,ll,RiljHX B 

ns ). TaKHM o6pa30M, HeCMOTpst Ha 3HaqHTeJibHOe nO,D,06He noae,D,e

HHSI KOppeJIR4HOHHblX xapaKTepHCTHK B htJ- H hA-coy,D,apeHH.HX,OTO
llt,ll,eCTBJieHHe MeXaHH3MOB pollt,ll,eHHst qacTHI.\ B HHX, 'CTOJib 3HaqnTeJib-

Hoe, KaK 3TO npe,D,nOJiaraeTCst B MO,D,eJI.HX KOJIJieKTHBHOro Tnna, 

npn CyiljeCTBYJOl!lHX ycKOpHTeJibHblX 3HeprH.HX HeKoppeKTHO. 
8. Ilpn 06IlleM "rJI06aJibHOM11 (HJIH ,1),aJibHO,D,eitcTBYJOllleM) xapaK

Tepe KOppeJIR4HOHHb1X CBst3elt B hA -B3aliMO,D,eltcTBH.HX, ,D,eTaJibHb!H 
aHaJIH3 o6Hapy,ttHBaeT saBHCHMOCTb KOMileHC~OHHblX xapaKTepHCTHK 

OT '°''l (HJIH tiy ) : npH ,ll,OCTaTOtmO Bb!COKHX 3HeprH.HX (fl,~50 raa) 
KOppeJIR4HH MaKCHMaJibHbl npH I,2-6 ~ -6 2,4 H MOHOTOHHO yMeHb
maJOTCst npH 4q > 2,5 (pHc.8). 8TH 3aaHCHMOCTH KaqecTBeHHo no-
,D,06Hbl ,D,Jist hN- H · hA-B3aHMo,D,eltcTBH8. -

9.AHaJIH3 MHoroqacTHqttblX KOppeJist4Hlt o6Hapy,ttHBaeT B hA -B3a
HMO,D,eltcTBH.HX (attaJiorHqttO hN-) HeTpHBHaJibHOe · "cryiljeHHe" rpynn 

qacTHI.\ no "npO,D,OJibHOlt" WKaJie ,1l,HqipaK4HOHHOn0,1l,06Horo xapaKTepa 

(peqb H,D,eT O ,ll,H~PaKI.\HH Ha HyKJIOHax .ll;ll;pa ;' KorepeHTHble peaK4HH 
He paccMaTpHBaJOTCst). 

Bo BTOpolt qacTH rJiaB!,i 4 Bnepab!e paccMOTpeHbl KOppeJIR4HOH

Hble stBJieHHst B AB -B3aHMO,D,eltcTBH.HX. lfayqaJIHCb xoppeJIR4HH Mellt
,D,y npO,D,yKT8.MH ~parMeHT~H CTaJIKHBaJOiljHXCst .ll;ll;ep-cHap.fl;ll;OB H MH
meHelt, Mellt,ll,y "pollt,ll,eHHb!MH" qacTHI.\aMH, a Ta1?1te KOppeJIR4HH M6llt,ll,y 
pa3JIHqHbJMH rpynna.MH BTOpHqttbJX qacTH4. 

IlpH H3yqeHHH KOppeJIR4Hit Mellt,ll,y noJistpHb!MH yrJiaMH CHJibHOHO
HH3YJOl!lHX qacTHI.\ (~parMeHTOB .ll;ll;ep-Ml11lleHelt} noKa3aHO, qTo: 

I. MeT0,1l, KoppeJIR4HOHHblX ~YHKI.\HR BeCbMa 3ippeKTHBeH ,D,Jist no
HCKa "HanpaBJieHHoro" HcnycKaHHst qiparMeHTOB, npe~cKaablaaeMoro 
M0,1),6JIS!MH HYB;' 

2. 3KcnepHM6HTaJibHble ,D,aHHble no B3aHMO,D,eRcTBHRM 

.ll;ll;ep npH Cyilj6CTByDI\HX ycKopn~eJibHblX 3HeprH.HX C .fl;ll;paMH 
JierKHX 

qJOTO-
:lMYJibCHH He nponrnopeqaT npe,l{IloJioJKemrn O He3aBHCHMOM HCllYCKa
HHH g - H b -qacTHI.\ H npOTHBOpeqaT I'HilOT63e . 06 o6pa30BaHHH 

HYB B AB-B3aHMO,D,eRcTBH.HX npH paccMoTpeHHblX aHeprm=oc H ,D,Jist Hc
noJib30BaHHblX .ll;ll;ep (pHc.9). 

IlpHM6H6HHe annapaTa l:{m K H3yqeHHD KOppeJIR4HR M6llt,ll,y nceB
,D,06b!CTp0TaMH JIHBH6Bb1X 'tlaCTHI.\ H3 AB-comapeHHR noKa3aJIO, 'tlTO 
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Pnc.8. 3aBHCHMOCTb 055 OT paCCTORHHst no npO,D,OJibHOR WKaJie 

Mellt,ll,y 'tlaCTHI.\aMH I H 2 41l,=l'l1-ri 21 B pA- <•) H pN-(o) 
coy,D,apeHH.HX npH paaHblX p0 • IlpstMb!e noKa3b!Bax>T 3HaqeHnst 855 
,D,Jist acero paccMaTpHBaeMoro attca.M6Jist coy,D,apeHHR. 

3TH KOppeJIR4HH JIH6o o'tleHb CJia6bl (,D,Jist 21-IEm - H "He Em -coy,D,a -
peHnR), JIH6o (B npe,D,eJiax omH6oK) OTCYTCTByDT (,D,Jist 12CEm - 11: 
14 N Em. -coy,D,apeHHR) • Bo BCRKOM cJiyqae OHH HB.Ml-iOrO CJia.6ee. qeM 
B hN- ·HJIH hA-coy,1l,apeHHmc npH 6JIH3KHX MHOllteCTBeHHOCT.HX "pollt
,D,ax>IljHXcst" ( s ) qacTH4. 

HsyqeHHe KOppeJIR4HR B nonepeqttOR IlJIOCKOCTH (MHMYTaJibHble 
KOppeJIR4HH H xapaKTep KOMII6HC8.4HH nonepeqttbJX HMIIYJibCOB} TB.lOlte 
npHBeJio K Bwr.HeRmeMy 3aKJIDqeHH~ o CyiljeCTBeHHoM pa3JIH'tlHH Bae
JIHqHHe KoppemtQHOHHblX CBst3el\ Mellt,ll,y s -'tlaCTHQaMH B AB-coy,D,a-
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P11c.9. KoppeJUITOpb! Cz(Z1,Zz=Z1) ,IVUI b-qaCTl11.\ (a) 11 a-qac
Tl11.\ 113 111 NEm. -coy'AapeHIDt. Kp11Bble: I - He3aa11c11Moe 11cnyc
Katt11e '2 - pacqeT B COOTB8TCTBl111 C MO'AeJibx/51, 3 - pacqeT 

B COOTB8TCTBl111 co cneKTpOM 113 161. f11CTOrpa.MMa - pacqeT pa-
60Tbl / 7/ no KaCKa,D;H0-11cnap11TenbHOA MO'Aen11. 

peH11.ax, c O'AHOH cTopOHhl, 11 hN- 11 hA-coy'AapeH11.ax - c 'ApyroA 
(np11 6nl13Kl1X ns)• B nepBb!X Koppen~1111 HaMHOro cna6ee,qeM 0~11-

'Aa.JIOCb B MO'Aen11 CPS '11 3TO o6CTORTenbCTBO 'AaeT OCHOBaHl1e 'AnR 

BblBO'Aa O Henp11M8Hl1MOCTl1 K MPO-JVJ;epHbIM B3al1MO'A8HCTBl1HM np11 
::mepr11.ax B HeCKOnbKO fsB/HyMOH MO'Aeneli "KonneKTl1BHOro" T11na, 
npe'AUOnar8.Kllll11X !1'A8HTl1tlHOCTb M8XaHl13MOB pOlK,ll,8Hl1R qacTl11.\ B 3Tl1X 
Maccax coy'AapeH11A. 

AHa.JI113 BHyTp11- 11 Me~pynnOBb!X Koppen~11A B nonepeqttoA 
nnoCKOCTl1 AB-B3al1MO'AeAcTBl1H, 11X 3aBl1Cl1MOCTl1 OT paccTOHHl1R 
Mellr,lzy 113yqaeMhlMl1 qacTl11.\aMl1 no "npD'AOnbHOA" WKa.Jie 11 cpaBHeH11R c 

'A8HHblMl1 no hN-, hA-coy'AapeHKHM K pacqeTaMH no MO'AenHM IEM K 
CPS , np11aen Taro,;e K cne.eyt00ll1M BhlBO'AaM: 

I. Koppen~11K Mellr,lzy s -qacTl11.\aMl1 B AB -coy'AapeH11.ax CYl!le
CTBeHHO cna6ee OllUl,I\aeLMC B CPS 'AW!te B rpynnax C MaKCl1M8.JibHblMl1 

Q . (M11H11M8.JibHHMK n83); 3TO npHMO yKa3b!BaeT Ha CYl!l8CTBeHHyD 

ponb nepepacceHH11A BHYTPl1 JVJ;Pa.npK paccMaTp11BaeMblX 3Hepr11.ax. 
2. A3HMyTBJibHble KOppenHI.\Kl1 B8CbMa cna61,1 MR g-qacTHl.\,MR 

b-qacTHI.\ OHH B npe'Aenax om1160K OTCYTCTByDT. 
3. A3HMyT8.JibHble KOppenHl.\lfH Mellr,lzy s'-qacTHl.\aMl1 3aBHCHT OT 
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06RaCTH nce~06blCTpOT: np11 60Rbllil1X 'l KOppeRRQl111 Ha6RIQI\aIOTCR, 
npH Ma.Jib!X 'l (60Rbllil1X yrnax BhlJ!eTa) - DIDI OTCyTCTDYIDT 
(rrp11Mep - Ha p11c.IO), KaK 11 O~li'AaeTCR B MO'Aen11 BHYTp11JVJ;epHoro 
KacKa,n;a. 

Ao~ I 
. ?+ 

-M t T 

~-1 I • 
8

0 T 1 1 ~ ❖ 
~.n .~ 
-0,21.,.__;_ 0 I 

if 

t 
? 

2 'l. 
Pim. I0. 'l. -3aBHCHMOCTb K034XPHQH8H
TOB asHMyTa.JibHOli ac11MMeTp1111 A 11 
KOnR11HeapHocT11 B a dEm- ( o ) 11 

ot Em- ( • ) coy'AapeHHRX. 

4. Ha6RID'AaIOTCR qeT

Kl1e as11MyT8.JibHble KOppe
nRIJ,1111 MelK,ll,y Rl1BH8Bh!Ml1 11 

"cepb!M11 11 11 'A8JK8 Rl1BH8Bbl
Ml1 11 "qepHb!Ml1 11 TpeKa.MH: 

OHl1 rrpoRMRIDT T8H'A8HQl1ID 
K "npOTl1BOl1cnycKaHl1ID11 B 
rronepeqttoil nROCKOCT11(rrp11-

Meph! - Ha p11c.II 11 12). 
0TH KOppeRRQl111 Ha1160Ree 

cHnbHbl 'ARR S - 11 g -qac
THQ (CHRbHee 11 BHyTp11rpyn
nOBb!X11KOppenRQl1H 'ARR 5 -
qacT11Q), OHH cRa6o saa11-

CRT OT q11cRa B3al1MO'AeilcT

ByDII111X HyKROHOB fl'Apa-cHa
pJV];a n. 83 , Maccoaoro q11-

cRa Mpa-M11meH11 A.., 11 yr
ROB BhlJ!eTa Cl1RbHOl10Hl13Y

IDII111X qacTl1Q 08 11 {)b • 

IloCR8'AHee o6CTORT8RbCTBO 
(KoppeRRQl111 He ocRa6eBruoT np11 rrepexo'Ae B 06nacTb,K11HeMaT11qec

K11 sanpe111eHHyx> MR HJMOHOB OT'AaqH B 3ReMeHTapHOM aKTe) rrpe'A
CTaMReT oqeBli'AHilll 11HTepec: ero TPY'AHO nOHRTb B paMKax KaCKa,D;

HIDC 11 cynepn0311Ql10HHb!X MO'Aeneli; B03MOlKHO, 3TO - CBH'AeTeRbCT
BO cneQl1~11qecKl1X ROK8.JibHO-KORReKTl1BHb!X RB.~eHHli. 

5. B npe'AeRax om1160K sKcnep11MeHTa.JibHhre 'AaHHh!e no hA - 11 
AB-B3aHMO'AeHCTBHRM He 06HapyiKHBaIOT KaKHX-Rl160 oco6eHHOCTeli B 

KoppeRfil\liRX B nonepeqttOH MOCKOCTH, MOrYl!l11X 6h1Tb CBR3aHHhlMH C 
60RblliHMH nonepeqtth!MH 11MITYRbCaMH CHCTeM qacTHQ HRH 60RblliHMH yr-
R0Bb!Ml1 MOMeHTaMH HX. 
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tiyTMbHbl8 KOppenffi.\HH B H,D.po-H,IJ.epHblX D3aHMO,JJ,el1CTBHmt. qs,- 3a

DHCHMOCTb 1tostppm.\H8HTOB MJiMYTMbHOll acHMMeTpHH A58 , As'b (a) 

11 cpe,11,Hero 3Ha~emm yrna MeJK,IJ.Y nanpaaneHHS!MH HcnycRaHHfl ,11,ayx 

pa3Hb!X THilOB ~acTn~ B a3HtiyTMbHOl1 nnoCROCTH <<Ps~) - 7r /2, 
(4's'b > - -rr/2 (6) ,11,nfl dEm - ( o ) , °'Em - ( o) H 

1
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B IlRTOH rJiaBe paCCMOTpeHb! pa3JIHtnlhle TeopeTHtl8CKHe nop,-
XO,Il,bl K npo6JieMe B3aHMO,IJ,8ltCTBHH a,u.pOHOB II M8P C MPa.MH, Bb!IlOJI

H8HO CHCTeMaTlltl8CK08 conocTaBJieHHe HX npe,IJ,cKa3aHHH C Il0Jlyt18H -

Hb!MH B pa6oTe 3KCnepHM8HTaJibHb!MH ,Il,aHHb!MH, o6CY1K,IJ,8Hbl o6JiaCTH HX 

npHM8HHMOCTH Ii cnoco6nocTb CllCTeMaTH31ipOBaTb MM8IO!IIHHCR 3KCne -

pHMeHTaJibHbllt MaTepMaJI. 

B nepBOH tlaCTJ,I rJiaBbl paCCMOTpeHhl ¢H3Mtl8CKM8 OCHOBaHHR pa3-

}IJ,lqHIDC coBpeMeHHb!X Mo,n,eJieii hA - H AB -B3aHMO,IJ,e8cTBHH H 3KC

nepHMeHTaJibHble CJI8,[l,CTBHR 113 HHX; oco6oe BHHMaHHe y,IJ,eJieHO IlO,Il,

XO,Il,aM, OCHOBaHHbIM Ha npe,Il,CTaBJieHHRX O COCTaBHOH CTpyKType a,u.
pOHOB. OmiCaHbl Bb!IlOJIH8HHbl8 B pa6oTe op11rHHaJibHbl8 aHaJil1Tlitl8CK118 

H tlHCJI8HHble (a OCHOBHOM, nyTeM MO,IJ,8JIHp0BaHHR CJiyt!ail.Hb!X 3B83,Il, 

no MeTo,IJ,y MoHTe-KapJio) pact1eThl H npe,Il,JIOJKeHbl xapattTepHCTHKH hA-
11 AB-coy,IJ,apen11li, MoryniHe oKa3aTbCR KpHTHtnlh!Ml1 K nocTyJiaTaM 

pMa MO,IJ,eJieH. OnHCaHbl 11CilOJib30BaBlllH8CR B pacqeTax npe,Il,IlOJIOJKe

Hl1R Ii HCXO,Il,HUe napaMeTpH3fill;l1H. B 3aKJIIOtl8Hl18 paccMOTpeH BOnpoc 

0 BJIMRHl111 ¢epMH8BCKOro ,Il,Bl-1*8HHR HYKJIOHOB Ha qx>pMy 6blCTpOTHb!X 

pacnpe,IJ,eJieH11ii a hA -coy,IJ,apeHHRX H c,IJ,eJiau auao,IJ,, tlTO HM MOJKHO 

npeHe6petlb npH o6CY1K,IJ,8Hlil1 aHaJIH3HpyeMb!X R ,IJ,HCCepTal\Hl1 BOilpOCOB. 

BTopaR qacTb rJiaBH ITOCBffill8Ha o6CY1K,Il,8HHRl MO,Il,8JlbHb!X npe~cxa

saHMll AJIH hA-coy.n,apeHHtt, H3 B.HaJI113a pasJIHtnlb!X xapattTepHCT11K 

pacrrpe,11eJieHl1H no MHOJK8CTB8HHOCTl1 CJie,IJ,yeT, tlTO H8CMOTpR Ha HaM

MeHbWyJO tzyBCTBHT8JlhHOCTb 3THX xap8.KT8p11CTHK K Bbl6opy MeJK,IJ,y pa3-

JIHqJIHID! T80p8TMtl8CKliMli rrmO,Il,aMl1, MOJKHO 3aKJIRltll1Tb, tlTO: 

I. Mo.n,eJI11 roTT¢pM,IJ,a 8 J,I ¢parMeHTal\HOHHb18 / 9( rrpaaMJibHO 

OTpaJKM Kat1eCTB8HHhle oco6eHHOCTl1 ns-pacrrpe.n,eJieHHH, He B coc

TORHMH KOJIJ,lt{8CTB8HHO on11caTb 3TH pacrrpe.n,eJieHHR B m11pOKOH o6Jia

CTH rrepBHtlHb!X 3HeprHH, 

2. Mo.n,eJib KOJIJieKTl1BHOH Tpy6K11 (MKT) /IO/ H O,IJ,HOKJiacTep

Hble MO,IJ,eJIH /II' 121 He orrHcuBaRJT n8- ( HJIH \I - , HJIH A -) 3aBM

CMMOCTH OTHOW8HHR <ns>/D . 
3/IMreJIH MHOrOKpaTHOrO pacceRHHR KaneJIJibI-Kp;,r;MBHl\KOro 

(MKK) 3 H KacKa,u.a JIM,Il,Hpymien qacTHl\bl (MKJI), a KOTOphlX,B nep-

BOM npH6JIHJ!t8HHM, qlJlyKTYa.J..IHH ns o6yCJIOBJieHbl qlJlyKTYaI.J;Hl'IMH MHO

llt8CTB8HHOCTl1 Bo BHyTpHMSPHllX hN-coy.n,apeHH.l!X H qlJlyKTyaI.J;HSIMH Y, 
OITHCHBaRJT ace OCHOBHble oco6eHHOCTK n5-pacnpe.n,eJieHK8 BO acelt 

o6JiaCTH K3ytlaeMHX Po • ,ivIR .KOJIKtleCTBeHHoro OITKCaHKR ,Il,8HHNX B 

pa.MKax 3THX MO,Il,eJie« cynieCTB8H8H yqeT 38.KOHOB coxpaHeHKR H qllly-
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KTyaI.J;HH ITOTepb,.3HeprHH B MHOrOKpaTHHX nepepacceRHHRX, B ttaCT"". 

HOCTH, pocT· HOpMHpOBaHHOH w'io11tecrBeHHOCTH R C Po 000,~CH.fl~~CR 

B 3THX MO,IJ,eJIRX HMeHHO .n,eHCTBHeM 38.KOHOB.COXpaHeHHR. , 
• . .. I 

,IlpH 8HaJil138 ,Il,aHHb!XITO 0,Il,HOtlaCTHtnib!M pacnpe.n,eJieHHHM ycTa-

HOBJieHo:. .J;·,.• < . . ',. . .. . 

I. Mo.n,eJib napTOH-a,u.poHHciro ;ac~a,u.a 121,ocHOBa.HHM H~ .n,o

MHHaHTHOCTH ~BeepHbIX11 ,Il,Harpa.MM pejr,iiteOHHOrO. IlO,Il,XO,D.8., KOJIHtleCT

B8HHO :ITp0THBOpetrnT .Oilbl'ry, (pmE2,I3) ~· rio'citOJibKY 3TO npOTHBOpe

trne .CBR3aHO-:c,npe,IJ,cTaBJieHHeM o HeasrutMO,IJ,ettcTBHM 6ucTpwc ·:nap

TOHOB ',B yKa.38.HHOH .MO,Il,eJIH, c,u.e;BH BHBO,Il,, )tlTO B paMKax pe.u.xteo~

.. HOrO,·ITO,Il,XO,IJ,a-K hA-coy.n,apeHHHM np~ pacCMaTpHBaeMblX Po . 6oJiee 

CYllleCTBeHHyD;poJih HrpaRJTt,IJ,HarpaMMH MHOroKpaiHoro·paccemiHR. 

4 

3 

2 

. , ,: 2. !119.n,eJIH MHOf'.OKpaTHO'.'" 

.---'------,-------, .. ~P.: pacl?eRHHR,,H. ,rH,Il,pp,IJ,HH~~;; 

t1ecK~,jt.10,IJ,eJih" O,!JHChlBaRJT, .. xa"".,· 

qecTae~e; ocoC>eHHOCTH , 1;Q;- ,: 

pacnpe,IJ,eJieHHH B 1-\eHTpaJibHOH 

o6JiaCTH" hA "".coy.n,apeHHR ( J)HC •· 

~m~;- 'lo 

--i-- - - - - - i-- _j_ 
''t'.' 

Po' r;J;,d I 

200 400 

2) ,• ".' .. 'T ·\ 

3. lfaaecTHM c "rHrro~esa : 

yHMBepcaJihHOCTH 11 B MKT .n,bJillt-
. I 

PHc. I3; .. 3a:e~cHMOCTb BeJIHtlHHbl · · Ha npHBO,Il,HTh K pocTy· ~(:nep.;.:: 

11 ·'' ..:'l,,:·oT 'p' 'j3 ·;pA-covrrapeHHIDC. CHH ~ -pacrrpe,IJ,eJieHHf.1: pbllt;;. 
.:lmoot o o ~,.,, · , · ·· 

;:~:::_~;t:~;!~:::::O,~: ' ~~q:c~Hr:~~Be::::::::: 

rrpRMM ·;;. corJiactto MO,IJ,eJIRM ~o- , pet{J,IT ,Il,aHHb!M 3KcnepHMeHTa 
(pHc.I4); Ha 3TOit'OCHOBe!', 

.C,Il,eJiaH 'BblBO,Il,, ttTo' rHIIOTesa'•' 
roKpa.THoro pacceRHHll. 

yHHBepcaJihHOCTH · He. Bb!IlOJIHaeTCR B · hA -coy.u.apeHHRX • IloKa3a:HO, 

tlTO B npOTHBOITOJIOlltHOCTh yKa38HH08 MO,IJ,eJIH, B rM,IJ,pO,Il,HHru.!Htlec

~Olt.c MO,IJ,eJIH, B.-KoTopolt D(y) rra,u.aeT· c ng , v: H k ;· 'B03MOlltHo 

KOJIHtleCTB8HH08.0ITHCaHH8,3KCnep11MeHTaJihHblX;,Il,aHHblX~ 
·,. , I 

.' ',4.~' CneKTpbI. JIH,IJ,HpyDIIHX qacTHl\ B npe,IJ,eJiax 3KCnepHMeH'f'aJib-

HHX; pmH_60K MO!'Y,-:~blTh.;OITHCaHbl;K~ JdKJl (pHc~3a); T8.K Hi a,n,,IJ,H-' 

THBH()lt. !(BapK()BOH;MO,IJ,eJihX>~ (AIDl), !~(.: tiTo :"KacaeTcR 0po~eHHblX , ... 

q~cTHl\, YKll;B ,. o6JI?,CTH ;¢parMeHTaI.J;HH cHapMa npe,IJ,cKasuaaeT: 'Z(y)=: 

=:I, i''!'.l'O np()THBopetm~ onHTy. ,,IlocKoJihKY '3TO CBR38HO ·,~;,~o,IJ,eJIH 

C H8ytl8TOM · HeynpyrHX .. npoMeieyTOtnlblX . COCTORHHH, npOTHBOpetlHe 
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PHc.14. 3aBHCHMOCTb CT~apTOB 
'l. -pacnpeAeneHHH OT ng B pA -coy
AapeHHHX. KpHBhle - cornacHO rH,1\
po,qHIJaMHqecKOH MOAeRH. 

ROH~, THna o6c~eHHblX B /!4/. 

MOl!tHO paccMaTpHBaTb K8.K 
CBH,l\eTenbCTBO Toro, qTo 
11HKJI103HBHhie cneKTpH co~ep
xar CBeAeHHR 06 3THX Bal!C
HUX MR TeopHH COCTOHHH

SIX • 

5. B o6nacTH tpparMeH-
TB.4l1H MHllleHH 3aMeTH!lli 
BMB,q AaeT MeXaHH3M HH3K0-
3HepreT11qecKoro BHYTPHR~ep
uoro KacKa,qa, a TB.Kllte aip
qieKTH, o6ycnoBJieHHble ROKa
RbHhlMH CBOHCTBaMH MepHOH 
MaTep1111. 3a nocne~He MO
rYT 6b!Tb OTBeTCTBeHHbl KO
poTKOAeHCTByIOII\He 3qxp8KTU 

Mew BHyTPHMepHHMH HyK-

I 
fiMH3 KOppeRSIQHOHHhIX xaprucTepHCTHK n03BORReT C'AeRaTb 

cne,I\YIOlllHe BbIBOAhl· f· BenlillHHa KOppenRTOpa Rz B MlIT B 4eHTpBJibHOH o6nacTH He 
3aBHC~T OT \I H, cneAOBaTeRbHO, OT A • 3KcnepHMeHTBJibHble AaH
Hhle npOTHBOpeqaT 3T0My npe,qCKMaHHll MOAenH. B paMKax CaMOH MO
AenH eAHHCTBeHHOe B03MOJKHOe OCl1>RCHeHHe 3TOMy 3aM1>qaeTCR B TOM, 
qTQ QSHTpBJibHM o6naCTb 6HcTpOT Arutte npH paccMaTpHBaeMHX HaMH 
Po (COTHH faB/c} CMbHO "aarpR3HeHa" npOAYKTaMH tpparMeHT~H 
MHWeHH. Ho ecnH TB.Koe OCl1>RCHeHHe HapymeHHR "yttHBepcBJibHOCTH11 

BepHO' 3TO 6y,qeT Ta.IOKe 03H_aqaTb' trro Arutte npH HaHBbICIIIl1X ycKO
pHTeRbHhlX 3HeprHHX MOAenb BCe e~e ~e HMeeT o6nacTH CBOeH npH
MeHHMOCTH. 

2. B paMKax MK!{ H MKJI B03MOlltHO KOnHqecTBeHHoe OilHCaHHe ng, 
\l H A -aaBHCHMOCTH HHKJI103HBHHX KOppemtTOpOB R2 • 

3./ IlpH B3aHMOAeilCTBHH C ~paMH CTeneHb y6HBaHHR a3HMYTa
RbHHX ~oppen~il 3HaqHT8RbHO CMbHee, qeM o6ycnoBJieHHM npoc
TUM pocTOM IlOnHOH MHOllteCTBeHHOCTH' BTOpIBmblX qaCTHQ, T.e. 8AHH
CTBeHHOH npH~HHou, npHBOA~en K·ocna6neHHD Koppen~il B hA
cODAaf:HH;' no cpaBHeHHD c hN - B q.HCTO KonneKTHBHWC MOAeRHX 
/I ,I , 12 • B MOA8R.HX lite MHOrOKpaTHOro pacceHHHR HMeeTCR HCTO-

: 
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~HK AOilOnHHTMbHOro ocna6neHHR KOppen~OHHhlX CBR3eil BTOpHq
HhlX qacTHQ B a3HMyTBJibHOH MOCKOCTH - po~eHHe qaCTHQ B npo-
4eccax nepepacceHHHSI. 

B TpeTbeil qacTH rnaBbl 5 H3ROllt8Hhl pesynbTaThl conocTaMe
HHR 3KcnepHMeHTBJibHhlX AaHHUX ncr A 8-comapeHHffM C MOA8RbHhl
MH pacqeTaMH H KaqecTBeHHHMH npeACKMaHHRMH.YCTaHOBJieHo, qTo: 

I. KacKa,qHO-HcnapHTeRbHM H npOCThle cynepn03HQHOHHhle MO
AeRH YAOMeTBOpHT8RbHO onHCUBal)T A8.HHhle no MHOllteCTBSHHOCTH 
paanH~ THnOB qaCTHQ 113 H3yqaeMhlX cOyAapeHHH (pHc.15,16); 

2. MOAenb BHYTPHMepHoro KacKa,qa YAOBJieTBOpHTenbHO BOC
npOH3BOAHT yrROBble pacnpeAeReHH.ll b - H g -qacT~ H He OilHCbl
BaeT yrROB!,Ie pacnpeAeReHHJl s'-qacTHQ (p11c.I?): B MOAeRH 3ruteT
HO saBblllleHO qttCRO RHBHeBb!X qacT11q, HCnycKaeMb!X B 3a,qHl)ll B n. 
c. nonyc~py. C APyrOH CTOpOHhl, npOCTM MOAenb MHOrOKpaTHOrO 
pacceHHHSI, B KOTopoil npeHe6peraeTc.ll BMB,qOM nepepacceHH11il po
~eHHblX qacTHq, Hennoxo cornacyeTcR c AaHHHMH B paccMaTpHBae
MOH o6naCTH. ToT ~T, qTO KaCKa,IUiM MOAenb npOTHBOpeqHT ,qaH-
HUM B TOH KHHeMaTHqecKoil o6nacTH AB-coyAapeHH.!I, rAe BJIHHHHe 
co6CTBeHHO KaCKB,qHhlX nepepacceHHHH po~eHHHX qaCTl14 AOnlltHO 6bl
RO 6u npORMRTbC.ll HaH6onee CMbHO, MeAYeT paccMaTpHBaTb K8.K 
YKMaHHe, qTO CTeneHb pa3BHTH.ll BffYTPHMepmoc coyAapeHHil B MO
AMH nepeo4eHHBaeTCJl y;ite npH 3HeprH.HX B H8CKORbK0(2+4) I'aB/Hy
MOH, l1 HMeHHo npH T8.Kl1X ED HaqttHaDT npOSIMJlTbC.ll 3q:ql8KTU,CBR-
3aHHbl8 C yBeRHqeHHeM BpeMeHH qiopMHpOBaHHR a,qpOHOB KOHe~oro 
COCTO.IIHHJl. 3TOT BhlBOA xopomo cornacyeTC.ll C Ha6nDA~HMC.ll 113-
MeHeHHeM xapaKTepa MHMyTBJibHb!X Koppen~ B pasm,rx o6naCT.HX 
qiasoBoro npocTpattcTBa AB-coyAapeHHJl 11 pesynbTaTru.rn, nonyqeH
HHMH ARR hA -coyAapeHHH np11 BbICOKHX aHeprHHX. 

_,._,_3. KoppenSIQHOHHhle sqxpeKTbl B AB -coyAapeHH.HX oqeHb 6bICT

po YMeHbmaDTCJl C pOCTOM Ac H B npeAenax OmH60K OilbITa . CTaHO
BJ'ITC.ll HyneBbIMH ARR Ac~ IO, XOTR B pN- 11 pA-coyAapeHH.HX npH 
T8.KHX ·lite H Arutte cyiqecTBeHHO 60RbWHX <ns> OHH qeTKO BbiprutteHbl 
(pttc.12). 3To osHaqaeT HenpHMeHHMOCTb K A8-coyAapeHHIW npH 
paccMaTpHBaeMb!X 3HeprH.HX MOAeneH rH,l\pOAHHaMHqecKoro MH o~o
qiailep6onbHOro THna. MOAMH MHOrOKpaTHOro pacceHHH.ll KaqeCTBeH
HO xopomo onHCHBaDT noSianeHHe B AB -B3aHMOAei1cTBHHX AOnontt11-
TMbHhlX, no cpaBHeHHD c hN-, HCTOqttHKOB 4lJIYKTY~il. 
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P;ic.15. IlpHMepbI saa_;ic11MocTefi (n,(n.j)> B 1"NEm -coy'Aape

Hl1mc. I'HCTorpaMMb! - pacqeT no KaCK~Ofi MO'A8JIH. 
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2 

l 

<n51>/D 

· 0 2 4 6 8 IO n,3 · 

P;ic.16. 3aBI1CHMOCTb aen;iq11Hbl <r1s•>/D(n_s,) OT 

n.83 B 12CEm -coy'AapeHHHX. KpHBM - corJia
CHO MO'A8Jll1 cynepn03H4HH. 

a) II 6) n a) 

I\ 
Cl) 

l 
'C 
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t '.,7t I 1t I 

ru1 
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case 

PHc.17. YI'JIOBble cneKTphl s 1 -qacTH4 M.f! ·12CEm -coy'AapeHHll 

(a) H M.f! C06b!THll c nh > 6 (6) H nh ~ 28 ( B). IlyHKTHpHble rH
CTOrpaMMb! - pacqeT no KaCK~on MO'A8JIH. 
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B 3aKJI!ltruTeJihHOM p8.3AeJie n.RTofi rJiaBbl npoBe'AeHo o6~ee 06-
c~eHHe np8'A8JIOB npHMeHHMOCTH cyiqecTBYIJlllHX MOAeJiefi comapeHHH 

C ~pru.m. 
I. CYll!eCTBYIJlllM COBOKynHOCTb 3KCnepHM8HTaJibHhlX 'AaHHHX no-

3B0JI.f!8T C AOCTaTOqffOll yaepeHHOCTb~ OTBeprHyTb B o6JiaCTH pac

CMOTpeHHbIX 3HeprHfi p~ MOAeJibHhlX IlO.J:lXO'AOB K p0JM8HHJO Ha ~ax 
BCJI8ACTBHe 60Jib!IlOI'O qHCJia H8B0CnpOH3BO'AHMl:itX 3THMH MO'A8JI.f!MH xa

paKTepHCTHK. K HX qHCJiy OTHOC.f!TCH, B qacTHOCTH, MO'A8Jlb BHYTPH

~epHOI'O KacK~a, MO'A8Jlb I'OTTqlpli,l\a, qHCTO 'Al1¢pa.K~OHHb18 MOA8JIH, 
O'AffOKJiaCT8pHble MO'A8JIH, MO'AeJib KOJIJI8KTHBHOll Tpy6KH, MO'A8Jlb nap

TOH-~OHHOro .KaCK~a AJI.f! hA-coyAapeHHfi H rli,l\poAHHaMHqecKHe H 

O'Aff($mep6oJibHble MOAeJIH_ AJIH AB -comapettHfi. 
2. ~o Tex nop, IlOKa He 3aTparHBaIOTC.f! KOppeJI~OHHble .f!BJl8-

HH.f!, K qHCJiy HaH60Jiee npHBJieKaTeJibHhlX IlO.J:lXOAOB, OilHCblB~HX 
3HaqHT8JibHyl) COBOKynHOCTb 'AaHHhlX, M0'1tHO OTH8CTH paspa60TaHHb18 
B KOJIHqecTB8HHOM OTHOID8HHH CTaTHCTHKO-rHAPO'AHHaMHq8CKHe MOA8JIH 

H MO'A8JIH MHOI'OKpaTHOI'O pacce.f!HH.f!, oco6eHHO HBHO yqHTblB~He 

cocTaBHyD CTPYKTYPY B3aHMO'AeficTBYIJlllHX ~OHOB. IlpH 3TOM KOHK
peTHhle peMH3~H 3THX MOA8JI8ll BOBCe He o6.R3aTeJibHO OTIHCblBaIOT 

BCD COBOKynHOCTb l-lMelOIIlHXC.f! 'AaHHhlX• 
O'AffaKO pesyJibTaThl cpaBHHTeJibHOro KOppeJI~OHHOro aHaJIH3a 

hN-, hA- H AB-coyAapeHttfi, no-BH,J\HMOMy, noKa3b1BaIOT, qTo pe
aJibHM qms;iqecKa.R KapTHHa pOJM8HH.II qacT114 B hA- 1-1 AB-coyAa
peHHmc CB.f!3aHa C MHOrOKpaTHblMI-I nepepacce.RHH.f!Ml-1. B03MOJKHOCTb 
CTaTHCT1-1qecKOI'O onHCaHl-1.f! B ~eHTpaJibHOH 06JiaCTH hA -coy'AapeHH.f! 
MO~eT 6b!Tb OTpW!t8Hl-18M TOI'O o6CTO.f!T8JibCTBa, qTQ CTaTHCTHqeCKM 

KapTHHa npl-1 Bh!COKHX 3Hepr11.f!X np1-16JIHJK8HHO np11Me~a B OTA8JibHblX 

nepepaccemtH.f!X, T.e. Ha 6onee 3JI8M8HTaEHOM"KsapruoM" ypOBHe. 
q°;o-icacaeT~CSI-Alr:coYAapeirnii:--;o~ ·craTHC~eCKOeOlll1CaHHe 

M0llt8T B03HHKffYTb KaK pesyJibTaT ycpe'Aff8Hl1.f! no 60Jib!Il0My q1-1CJiy 

3JI8M8HTapHh!X coyAapeHHH. 
Bo3M0lllli0 Ta.IOlte' qTQ ABa o6c~aeMh!X IlO,IlXOAa K OilHCaHIU) /,A

H AB -coyAapeHHfi He .f!BJimDTC.f! noJIHOCThD aJihTepHaTHBHhlMH 11 pe
MhHM CHTY~.f! HMeeT MHOrOKOMIIOHeHTHI,IH xapaKTep. 

3. B hA-comapeH1-1mc Hatt6onbm11e TpYMfOCTH a paMKax cTaT11-
cT1-1qecKHX IlO.J:lXOAOB B03Hl1KaIOT B o6JiaCTl1 g)p81'M8HT~H CHap~a, 
rAe .f!BHO CYll!8CTBeHHYD pOJib HrpaJJT 3ipp8KTbl, CB.f!3aHHhle C COCTaB-
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HOil cTpyKTypoll 8,1\pDHOB. Bee CYJ!l8CTBYDJIHe Mo.n,emt AB-coy.n,ape
HHll HCnh!ThlBaBJT 3HatrnT8JipHhle Tpy,D,HOCTH npH KOJIHqecTBeHHOM on11-

C8.Hllll RBJI8HHH B.06JiaCTH cpparMeHT~llll Mpa-MHIIJeHH, r.n.e RBHO 
3HaqHT8JihHylO poJih 11rpaBJT Hll3K03HepreTH'll8CKHll KaCKa,JJ, 11 JIOKMb

HO-KOJIJieKTHBHhle CBOHCTBa M8PH0H MaTepHH. 
4. ,/vIR AB -coy.n,apeHHii KaCKa,JJ,Hhle H KOJIJieKTRBHhle sqxpeKThl 

,IJ,OJIJKHhl 6b1Tb Bb!pal!t8Hhl B o6JiaCT.IDC cpparMeHT~llll Ka.I< MIBll8Hll, TaK 

11 cHapMa. T .K. B ycnoBH.IDC .n,attttoro sKcnepHMeHTa AH>> A,, 3Tl1 

3(1XpeKThl 6o;ree Bb!pal!t8Hhl B o6JiaCTll cpparMeHT~ll Mllll!8Hll.BCe cy
iqeCTBYJOUjll8 MO.U,eJIH AB -coy.n,apeHHH llCIThlThlBB.lOT 3HaqHT8JibHhl8 

Tpy,D,HOCTl1 B on11c8.Hllll RBJI8HHH B yKa38.HHhlX o6JiaCT.IDC cpa3oaoro 
om.eMa; B qaCTHOCTH, KaCKB,1\HM MO,IJ,8Jlb CYJ!l8CTB8HHO nepeo4eHH

aaeT CTene~h pa3BHTHR KaCKB,1\HOrO npo4ecca ,IJ,RR pOlK,ll,8HHblX qac

TH4, a MO,IJ,8JIH cyrrepn03l14HOHHOrO THna, no-BH,D,llMOMY, He MOryT 
.n,aTh nocne.n,oaaTeJihHOe onHcaHHe xapaKTepa uelE!'pynnoBux Kop

peJifil\llH MeJK,D,y BTOplltIBh!MH qaCTH4aMH. 

B 3aKRrotreHHH npe.n,cTaBJieHO KpaTKOe ll3JIO~eHH8 OCHOBHhlX pe-

3YJibTaTOB pa60TIJ: . . 
I. BhlIToRHeHO CHCTeMaTHtreCKOe ll e.n,HH006pa3HOe(~OTOMeTO.U,) 

l1CCJI8,IJ,OB8.Hl18 MHO~eCTBeHHOro poJK,D,eHHR qaCTll4 npaKTHtreCKll BO 

aceii o6JiaCTll CYJ!l8CTBYJOUjllX ycKOpHTeJihHhlX 3HeprHll. IloJIHM CTa
TllCTHKa cocTaa11;ra 6o;ree 30 Th!CR'll HeyrrpyrHX co6hlTHii; itcnoJih-
30BMHCh nepBHtrHhle qaCTll4hJ H Mpa: p (21 ,24,50,6? ,200 H 400 
rsa/c), 1C- (50 11 200 rsa/c), 2 1-1 , "I-le , '2 C (4,5 rsa/c/ ), 

f¼N (3,0 rsa/c/HyxnoH). 
2. IlpH sKcnepttMeHTMhHOM ttcc;re.n,oaaHHH hA -B3aHMo.n,eilcT-

BHii: 
- onpe.n,eJieHhl B mttpOKOM ,1J,Harra30He nepBH'llHhlX 3HeprHH· A-

3aBHCHMOCTll IlORHhlX ll ,IJ,H(!XpepeH4HMbHhlX MHO~eCTBeHHOCTeii pa3-

Jill'llHh!X TttnOB BTOplltlHh!X traCTH4, HX q>RyKTY~ll B pMHhlX KHHe
MaTHtl8CKHX o6JiacTmc, KOppeJifil\llll MeJK,D,y HHMH, 8.HMHTlltreCKHe arr
poKCl1M~llll ll CKeHJIHHrOBhle CBOllCTBa, 3aBHCHMOCTb OT THna CHa~ 

pMa. Ilpll 3TOM, B traCTHOCTH, ycTaHOBJieHo, 'llTO: 
" 1' -cKeiiJIHHr" HapymaeTCR B paccMaTpttBaeMOH o6JiaCTH Po , 
TO'llHblH KHO-cKeHJIHHr HapymaeTCR B TaKOH ~e Mepe, KaK ll B 
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hN-a3a11Mo.n,ellcTBHmc, BH,IJ, KHO-cpyttK4Hl1 3aaHCHT OT Maccoaoro 

trnCJia Mlllll8Hll. 
- H3yqeHhl O,D,HOqacTHtlHhle pacnpe.n,eJieHHR pMJIH'llHhJX THilOB 

"poJK,11,eHHh!X" qacTH4 ll HX OCHOBHhle xapaKTepHCTHKll B 3aBHCHMOC

Tll OT Po , A , THna 8,1\pOHa-cHapM!l H KHHeMaTHtreCKOH o6JiaCTll 
B3aHMO,IJ,8HCTBHR. IlpH 3TOM, B qacTHOCTH, BnepBhle 06HapyiKeHa ll 
np08.HMH3HpOB8.Ha 6ttMO,IJ,MbHOCTb cneKTpOB ncea.n,o6h!CTpOT B n-A
coy.n,apeHH.IDC 60JibIDOH 3HeprHH, anepahle ycT8.HOBJI8Hhl CBOHCTBa 
peJIRTHBHCTCKHX npOTOHOB OT.U,atrn, no;ryqeHa "nOJIHM" KapTHHa 

sHepropacnpe.n,eJieHHR MeJK,D,y pa3HhlMll THnaMH BTOpH'llHh!X trac·rm,l. 

- no;ryqeHhl .n,eTMbHh!e CBe.n,eHHR O KoppeJifil\llOHHhlX RBJI8Hll
mc (a.n,OJib "npO.U,OJihHOll" OCH coy.n,apeHHR H B nonepetrHOH ITJIOCKO

CTH) MeJK,D,y BTOpllt!HhlMll qaCTH4aMH B 3aBHCHMOCTH OT THna coy.n,a

peHHR, Po ll A • IlpH 3TOM, B qacTHOCTH, 06HapyiK8Hhl KBMH,IJ,HHa

Mll'll8CKHe KOppeJIRJ.\llll KOpOTKO.n,e_llCTBynqero xapaKTepa, 06HapyiKe

HO YM8HhmeHHe BeJIHtrnHhl .n,ayxqaCTHtlHOro KOppeJIRTOpa C A B 48HT

paJILHOll o6JiaCTH 6h!CTpOT, o6HapyiKeHO pa3JIHtrne KOppeJifil\llOHHh!X 
CBR3eii MeJK,D,y pa3JIH'llHhlMll Tl1IlaMH qacTH4, BnepBhle HCCJI8.U,OB8.H Me

X8.HH3M KOMil8HC~ll nonepetlHhlX HMnyJihCOB HHKJIID3llBHhlX qaCTH4. 

3. IlpH sKcnepHMeHTMhHOM 11cc;re.n,oaattHH AB -coy.n,apeHHil: 

- YCT8.HOBJieH PR.n. HOBhlX 3MilllpHtreCKHX 3aKOHOMepHOCTeii npo-
4ecca Heynpyroro coy.n,apeHHR peJIRTHBHCTCKHX R,D,ep, OTHOCRlljllXCR 

K MHO~eCTB8HHOCTRM pa3JIH'llHhlX THilOB BTOpHtlHhlX qaCTH4, HX pac

npe.n,eJieHHH H KOpp~Jiff4HH, 3aBHCHMOCTH OT MaCCOBhJX trnCeJI CHa
pR,D,a H MHmeHH ll tlllCRa npOB3aHMO.n,eiiCTBOBaBlllHX HyKROHOB CHapR

.n,a, yrJIOBhlX pacnpe.n,eJieHHH ll HX xapaKTepHCTHK, pa3Jill'llHh!X KOp

peJifil\llOHHh!X RBJI8HHH B,IJ,OJib npO,IJ,OJibHOH OCH ll B nonepetrHOH ITJIO
CKOCTH coy.n,apeHHR. IlpH 3TOM, B qaCTHOCTH, YCT8.HOBJieHocy~eCT
BeHHOe BJIHRHHe pa3JIH'llHhJX "reoMeTpHtreCKHX11 cpaKTOpOB Ha xapaK

TepHCTHKH KOHetrHoro COCTORHHR, o6HapyiKeHO ll3MeHeHHe CKeii -

JIHHrOBhlX CBOHCTB pacnpe.n,eJieHllH no MHO~eCTBeHHOCTH B AB-co
y.n,apeHHRX, OTMetreHO KatreCTBeHHoe no.n,o6He HOpMHpOBaHHh!X cneK
TpOB no ncea.n,o6hlcTpoTaM B hA- 11 AB -coy.n,apeH11mc; 

- H3MepeHh! OTHOCHTeJihHhle BepORTHOCTH pa3Jill'llHhlX KBHaJIOB 

cpparMeHT~H JierKHX R,D,ep CHapR,D,OB H HMITyJihCHOepacnpe.n,eJieHHe 

cpparMeHTOB~ YCT8.HOBJieHO HapymeHHe npHH4Hna q>aKTOpH3~!,rn ,IJ,JIR 

nOJIHhlX cetreHHll cpparMeHT~H. 

4~ 3aatrnT8JibHM qaCTb pe3yJibTaTOB 6hlJia noJiyqeHa BIT8pBhle: 
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- B hA-coy,l\apemrnx - BCe ,l\BHHble o CBOikTBax peJI.HTl1Bl1CT
CKl1X npOTOHOB OT,l\atrn, 611MO,l\8JlbHOCTb pacnpe,l\eJieHl1H no ncel3,I\0-
6blCTpOTaM, ,1\8.HHUe O xapaKTe~ KOMileHC8.l.\1111 nonepetnraX HMIIYJib
COB; 

- B AB-coy,l\apeH11.HX - ,l\a.HHUe a.HaJil13a MHorot1acT11t1Hux JtB
JieH11H np11 "pOlK,ll.eHl1H 11 t1aCTl11l 11 ipparMeHT8.l.\HH .H,l\ep, 06HapYJ!teH11e 
cneI..lH!pH'tleCKl1X KOppeJI.HllHH MelK,IJ.y Jil1BHeBUMH t1aCTl11laMH 11 npO,D,yK
TaMH ipparMeHTallHl1 MHmeHH, o6HapYJl(eHHe 3aBl1Cl1MOCTH xapaKTepa 
a3HMyT8JlbHUX KOppeJI.fII..lHH OT npO,l\OJibHblX xapaKTep11CT11K t1aCTHlli 

- ,1\8.HHble cpaBHHTeJibHOI'O 8.H8JIH3a KOppeJI.fII..lHOHHblX CB.H3eH B 
hN-, hA - 11 AB-coy,l\apeH11.HX. 

5. BnepBue anpo611p0Ba.H HJil1 npHMeHeH K hA- HJIH AB -coy
,1\apeHH.HM PM MeTO,l\OB 8.H8Jil13a, B 'tlaCTHOCTH: KOppeJI.fII..lHOHHUe cpymt-
1.UUI, npeJKAe Bcero AJI.H noHcKa .H,l\epHblX y,l\apHb!X BOJIH B A8-co
y,l\apeH11.HX; xapaKTepHCTl1Kl1 BHYTPH- 11 Mell(,ey"I'pynnOBUX a3HMyT8Jlb
HUX KOppeJI.fII..lHH, xapaKTepHCTl1K11 MeXB.HH3Ma KOMileHC8.l.\HH nonepetl
HblX 11MilYJibCOB t1aCTHI..l• 

6. Bh!IlOJIHeHO KOJIH'tleCTBeHHoe 11 Kat1eCTBeHHOe conocTaBJieHHe 
npe,l\CKa3a.HHH 6oJiblliOI'O 'tlHCJia TeopeT11t1eCKl1X nO,l\XO,l\OB K hA- H 

AB -coy,l\apeHHRM c :mcnepHMeHTaJibHbIMH ,l\BHHWMH, ABH Kp11T11t1ecK11H 
aH8JIH3 3Tl1X MO,l\eJieH 11 ycTaHOBJieHbl npe,l\eJIW HX npHMeHHMOCTH. 

B IlpHJIOJKeHH.HX K ,l\11CCepT~HH OilHCaHa npolle,l\ypa Bbl,11.eJieHH.H 
KOI'epeHTHUX ,l\H!ppaKI..lHOHHblX peaKI..lHH 11 npHBe,l\eHU pe3yJibTaTbl 11C
CJie,l\OBaHH.H IlPOI..leCca ipparMeHT8.l.\HH JieI'KHX .H,l\ep-CHap.H,l\OB. 
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