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1. llpo6neMe HCKa:>KeHHH $opMbl CTanKHBa.IOJ.UHXCJI JI,L\ep 
H HX B03MO:>KHbiM npOJIBneHHJIM B WHpOKOM Knacce peaKUHH 
Me:>K.L\Y cno:>KHbiMH JI,L\paMH /ynpyroe H Heynpyroe pacceJIHHe, 
peaKUHH MHoroHyKnoHHOH nepe,L\a'IH H nonHoro cnHJIHHJI/ 
nocBJIIUeHo 3Ha'lHTenLHoe 'lHcno pa6oT I I-S,H,9 I. TeM He 
MeHee, KaK TeopeTH'leCKHe, TaK H 3KCllepHMeHTanLHble 
Hccne,L\oBaHHJI He nonHbl, H npo6neMa HY:>K,L\aeTcJI a 6onee 
KoppeKTHOM paccMoTpeHHH. B nepaoii qacTH HacTOJIIUeii 
pa60TLI Mbl npoaHanH3HpyeM BnHJIHHe ,L\HHaMH'leCKHX HCKa· 
:>KeHHH 4JopMLI JI,L\ep Ha BenH'lHHY KynOHOBCKoro 6apLepa V ll" 
3a ocHoay npaMeM onpe,L\eneHHe KynoHoBcKoro 6apLepa, 
,[\aHHOe B pa60TaX /4-S( 

vll 
(i) (i) 

max [ V ( r, {J , } + V ( r , {1 , } l , 
KYJ1 1\ Hi! 1\ 

/1/ 

/
4 I (j) 

r,L\e VKYJI onpe,L\eneHo KaK B 1 , f1A -napaMeTpbl, onu-
CbiBaiOJ.UHe 4JopMy JI,L\ep. )J.nJI JI,L\epHoro noTeHuaana npHHJITa 
HaH6onee qacTo ynoTpe6nJieMaJI 4JopMa CaKcoHa- By,L\ca . 
Bhlpa:>KeHHe /1/ MO:>KHO 3anucaTL B Y.L\06Hoii c TO'IKH 3pe
HHJI 3KCllepHMeHTanLHOrO H3MepeHHJI 4JopMe, llpHHJIB na
paMeTpH3aUHIO /4/: 

(

noporoBaSI) 
9HeprHSI = 
Cmt:SIHHSI (

6apbepy B38HMo.neikTBHSI E 1 ) 
~ng HaH6onee npe.nno'lTHTenhHhiX 
OpHeHT8UHa B nooOBhlX 
CTOnKHOBeHHSIX 

2 Z 1 Z 2 e 

eff(Al/3 
r l + 

Al/3 
2 } 

/2/ 
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TaKHM o6pa30M, npo6neMa nepeHopMHPOBKH KynoHoBcKoro 
6apLepa BCne~CTBHe ~eii:CTBHJI Jl~epHLIX,. H KYllOHOBCKHX 
CHn CBO~HTCJI K onpe~eneHHIO BenuqHHLI r e ff. 

Cne~yeT OTMeTHTL, qTo pemeHHe ypasHeHHJI 111 He 
scer~a HMeeT MecTo, T.e. ~nJI Ja~aHHoro z2 Jl~pa-MHIUeHH 
He see Z1 HaneTaJO~x HOHOB o6ecneqHBaJOT BLinonHeHHe 

COOTHOIUeHHJI 111/4/. OueHKa ( Z1 Z2 e
2

) a/4/ 6Linanpose
~eHa 6e3 yqeTa 3cWleKTa ~HHaMHqecKoii ~e<J>opMaUHH. IlpH
HJIB BO BHHMaHHe 3c)<J>eKTLI HCKa)l(eHHJI <J>opMLI Jl~ep, pac-

? 
cqHTaeM HOBoe JHaqeHHe ( Z 1 Z 2 e- )Kp •• ~nJI Jl~ep, o6na-

~aJOIUHX CTaTHqecKOB KBa~pynonLHOB ~e<J>opMaUHeii: //~) , 
{3~) npHMeM o6LJqHoe onpe.neneHHe ~nJI pa~Hyca CHnLHoro 
B3aHMO~eBCTBHJI: 

R
0 

= R
01 

[ 1 + (5/4rr) 

Y. 
+ R

02 
[ 1+ ( 5/4rr) 

Y. (l) 
{3 2 p2 ( cos 0 l ) l + 

(2) 
f3 2 P2 <cos ( rr - o 2 )) J. 

R Oi::: 1,23 A .
1
/

3 
I 

131 

MaKCHMYM Jl~epHLIX cHn l~nJI noTeHUHana CaKcoHa- By~cal 

~ vlf I =- ~. a vrr~-1 = -~-.;z-=-= = ~-. 141 
a R=Ro 4d ' a R R=Ro Ro Ro 

TaKHM o6pa30M, ~nJI fZ1 z2 ez) l6e3 yqeTa ~HHaMHqecKHX 
3<1><l>eKTOBI, HMeeM: KJ:> 

2 Vo 2 
( Z 1 Z 2 e ) ::: -- R 

0 
• IS 1 

Kp 4d 

EcnH npHHJITL BO BHHMaHHe, qTo Jl~pa o6na~aiOT KOHeqHQB 
)l(ecTKocTLJO C2 , To: 

y, (l) yl 
R

0 
.... R01 [ 1 + (514 rr) 2 

( f3 2 - ---- ) P (cos 0 ) j + 
(l) 3 2 l 

c2 Ro 
161 

y, ( 2) y 2 
+R [ 1 + (5l4rr) ({3 -----) P (cos(rr-0 ))]::: 

02 2 cf2l R3 2 2 
2 0 

4 

,. 

.. 

y, 
..::R 0 -(5I4rr) 

Ro2 Yl p2 (cos 01 

_(1_)_3_ 

R 02 y 2 P 2 (cos(rr -02 )) 

+ ---

y. 
I 

c(2l 3 
2 R 0 

3 --- z 2 2 -.::= lz e R 
2 ..j 5 rr 2 Oi. 

c 2 Ro 

) . 

+ 

Tor~a. ~nJI (; z2 e
2

) nonyqaeM Hosoe JHaqeHHe: 
Kp 

2 
( zl Z2e )Kp 

v 2 ---0 ? 4a RO == ( zl z 2 e - ) Kp [ 1 - 2 ( 514 rr ) Y, X 

Rol Y1 p2 (cos 01 ) 
x( (1)4 -+ 

Ro2Y2P2 (cos(rr-02)) 
--------------- ) 

c 2 Ro 
c(2) R4 

2 0 

----2 

a ( 21 Z2 e ) Kp 

171 

PacqeTLI, BLinonHeHHLie ~nJI paJnHqHLJX Jl~ep, noKaJLIBaJOT, 
qTo 0,8::; a::; 1 . 3To oJuaqaeT, qTo ~nJI Ja~aHHoii napLI "Ha
neTaJOIUHii HOH+JI~pO•MHIUeHL" KynOHOBCKHB 6apLep B03pac· 
TaeT BCne~CTBHe 3<J><J>eKTOB HCKa)l(eHHJI <J>opMLI Jl~ep. 

0TMeTHM, qTo pacqeTLI 3<J><J>eKTOB ~HHaMHqeCKOB ~e<J>op
Mal{HH B 16,71 BLmonueuLI 6eJ yqeTa. Jl~epuLix cHn. O~uaKo, 
KaK 3TO cne~yeT HJ I 11, JI~epuLie cHnLI ueo6xo~HMO yqH
TLIBaTL npH onpe~eneHHH BLICOTLI 6apLepa v13 . Ha 3TO 
o6cTOJITenLCTBO y)l(e o6pall(anocL BHHMauHe a pa6oTe I 41 . 
TaM )l(e ~aua HHTepnpeTaUHJI qacTo HcnonLJyeMoii napaMe
TpH3aUHH 121. B ~ononueuHe K BLIBo~aM asTopa pa6oTLI I 4 I 
OTMeTHM, qTo, llOCKOllLKY KynOHOBCKHe CHllLI JIBllJIIOTCJI 
~anLHO~eii:CTBYIOIUHMH, TO OHH "no~rOTaBnHBaiOT" Jl~pa K MO
MeHTY BKnJOqeHHJI Jl~epHLIX CHn, nepeuopMHPYJI pa~HYCLI 

cpe~Hero nonJI JI~ep R Oi. TaKHM o6pa30M, KynoHOBCKHe cHnLI 
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KaK B a,IJ,Ha6aTH'ICCKOM, KaK H Hea,IJ,Ha6aTH'ICCKOM llpH6JIIDKe· 

HHJIX .IJ.CHCTBYIOT B O.IJ.HOM HanpaBJICHHH - B CTOpOHY ysenu

'ICHHJI BLICOTLI KynouoscKoro 6apbepa. qTo KacaeTCJI H.IJ.epHbiX 

CHJI, TO OHH HrpaiOT .IJ.BOJIKYIO pOJib B onpe,IJ,eJieHHH 6apbepa. 

C O.IJ.HOH CTOpOHbl, JI,IJ,epHbie CHnbi .IJ.CHCTBYIOT B HanpaBJICHHH, 

o6paTHOM KYJIOHOBCKHM CHnaM H TCM CaMbiM ,!J,OJDKHbl npu

BO.IJ.HTb K YMCHbWCHHIO .IJ.HHaMH'ICCKHX HCKa)I(CHHH, Bbi3BaHHbiX 

KynoHOBCKHMH CHnaMH. C ,!l,pyrOH CTOpOHbl, ITO JI,!J.CpHblM CHJiaM 

peanH3YCTCJI CHTyaUHJI, H3BCCTHaJI B JIHTepaType KaK npu-

6nH)I(CHHe y,IJ,apa, T.e. B3aHMO,!J,CHCTBHe Y.,IJ,ep C Y'ICTOM JI,IJ,ep

HbiX CHn HOCHT cy~eCTBCHHO Hea,IJ,Ha6aTH'ICCKHH xapaKTep. 

3TO llpHBO.IJ.HT K B036y)I(,!J.CHHIO JI,IJ,ep y)l(e Ha nepBOH CTa,IJ,HH 

cnHJIHHJI. TaKHM o6pa30M, onpe,IJ,eneuue .IJ.nJI VB /1/, cTporo 

rOBOpJI, BCpHO TOnbKO B a,IJ,Ha6aTH'IeCKOM llpH6nH)I(CHHH, T .e. 

Kor ,IJ,a npe,IJ,nonaraeTCJI, 'ITO ua Ka)I(.IJ.OM JTane BJaHMo

.IJ.CHCTBHJI CHCTCMbl ycneBaiOT cne.nHTb Ja H3MeHeHHJIMH BHew

Hero nonJI. 3TO 03HaqaeT, B CBOIO O'lepe.IJ.b, 'ITO Jl,!l,pa MOryT 

H3MCHRTb CBOIO liJopMy /.IJ.eliJopMHpOBaTbCJI/, OCTaBaJICb npH 

3TOM "xonO,IJ,HblMH". (j) 

Ecnu Teneph npHHJITb so BHHMaHHe, 'ITO napaMeTpbi fi A, 
onHCbiBaiO~He liJopMy R,IJ,ep, H3MCHJIIOTCR C 3aMeTHOH CKO

pOCTbiO, TO ,IJ,nR V 11 cne,IJ,yeT npHHJITb ,!l,pyroe onpe,IJ,eneuue: 

(!) --
VB~ Vll + E" /8/ 

( l) u u 

r.IJ.e V ll - KynoHOBCKHH 6apbep, pacctiHTaHHLIH c ytieToM 

34xl>eKTOB .IJ.HHaMH'IeCKOH .IJ.eliJopMaUHH B a,IJ,Ha6aTH'IeCKOM npu-

6nH)I(eHHH, a F oTpa)J(aeT co6o10 uea,IJ,ua6a TH'Ie CKHe J<txi>eK

Tbl, T .e. BenH'IHHY ,IJ,HCCHnaUHH 3HeprHH Ha BHyTpeHHHe CTe

neHH CB060,IJ,bl Jl,!l,Cp H3 KHHCTH'ICCKOH 3HeprHH OTHOCHTCJ1bHO 

.IJ.BH)I(eHHJI JI.IJ.ep. BenH'IHHY ·E * nerKo pacctiHTaTb, ecnu npu

HJITL ,IJ,nJI BHYTPCHHHX KonneKTHBHbiX raMHJlbTOHHaHOB R,IJ,ep 

npu6nH)J(eHHC JliJiiJeKTHBHOrO OCUHnJIJITOpa /nonHbiH raMHnb-

TOHHaH BKJIIOtiaeT TK1111 + VBH\Tp. + H 11 HPIIIIUP tto.w , T.e.~~~e
eM Ja,IJ,a'ly 0 KBaHTOBOM OCUHJinJITOpe BO BHCWHCM none'"' /. 

0TMCTHM, 'ITO MCTO.IJ. /o/ ,l].nR peweHHJI JI.Il.CPHO$H3H'ICCKHX 

3a,IJ,a'l 6biJI BnepBbH~ llpHMCHCH B pa6oTei7/ • 11TaK,,l].nR £* 
HMCCM: 

----"" l l 
'E* = E * + E * , E * = L W ( n + -- ) h w . - --h w . , 

l 2 i n=O n 2 I 2 I 
/9/ 

6 

\ 
l 

' J 

2 
r,IJ,e 1 2 _!_ B w 2 [ r~ _ f3 (0) ] 

f = -- pl + !-' l 0 
2 B 2 

0 
P

1 
=C

2
J {3

0 
(t)cos(wt)dt 

-oo 

0 
f3l = -w f {3 0 ( t) Sin ( w t ) d t 

-oo 

{1
0 

( t) 

2 2 
3 z lz 2 e RO!y20(0) 

. I 3 2 v Srr C3 R 

Yz 
(J) = ( c2 /B) 

1 l 11 ( ( ) W ~ - ( -- ) exp - -
11 

n! h (d h'" 

/10/ 

Pac tieTbi, BbmonHeHHbiC B pa6oTe /B/ ,IJ,nR peaKUHH Xe t- U, 
noKa3biBaiOT, 'ITO aenH'IHHa E* He Mana H MO)J(CT cocTas

nRTb 10-20 M3B /T.e. OKono 2-50/o OT BCJIH'IHHbl vll /. Ta

KHM o6pa30M, JI,IJ,CpHbiC CHnbi B a,IJ,Ha6aTH'ICCKOM npu6nH)J(C

HHH, YMCHbWaJI .IJ.HHaMH'ieCKYIO .IJ.eliJopMaUHIO no,IJ, .IJ.CHCTBHCM 

KynoHOBCKHX CHn, npHBO,!J,JIT K .IJ.HCCHllaUHH 3HCprHH Ha 

BHyTpeHHHe CTeneHH CB060,IJ,bl JI,IJ,Cp H3 KHHCTH'ICCKOH 3HeprHH 

OTHOCHTCnbHO ,!J,BH)J(t!HHJI B HCa,IJ,Ha6aTH'ICCKOM npu6nH)I(CHHH. 

3TO, eCTCCTBCHHO, CKa3biBaeTCJI Ha BenH'IHHe 6apbepa VB . 

2. Cne,IJ,yeT 3aMeTHTL, 'ITO senH'IHHa r cff /KaK npasu

no, H3BneKaeMaJI H3 ,IJ,aHHhiX no ynpyroMy pacceJIHHIO JI.IJ.ep/, 

HC JIBnJieTCJI O,!J,HOH H TOH )J(e ,!J,JIJI BCCX peaKUHH/ 1/. <l>nyK

TyaUHH B BCnH'IHHC r ..ff CBJI3aHbl C llpOJIBnCHHCM KOHKpeT

HbiX CBOHCTB Jl,!l,ep, ytiaCTBYIO~HX B peaKUHH, C HX rpocc

xapaKTepHCTHKaMH, TaKHMH, HanpHMep, KaK .IJ.eliJopMHpye

MOCTb, C)I(HMaCMOCTb, llOnJipH3YCMOCTb. Il03TOMy, C TO'-IKH 

JpCHHJI 3KCnepHMeHTaJibHOrO Bbi,IJ,eneHHJI 34>clJeKTOB .IJ.HHaMH

'IeCKHX HCKa)l(eHHH, HaM npe,IJ,CTaBJIJieTCH pa3yMHbiM H3yl.faTb 

OTHOCHTCnbHble H3MeHeHHJI B BenH'-IHHaX r e ff ,l].nJI cepHH 

peaKUHH. Ilpo,IJ,eMOHCTpupyeM 3TO Ha npHMepe peaKUHH yn-
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pyroro pacceJIHBJI 16 0 Ha BJOTonax JI.IJ.~P pe.IJ.KOJeMenLHoii 
o6nacTu Nd , Sm , a TaiOKe Ph , Th , o6na)l.aJOmux paJ

JUPIHLIMB K034MI!BUBeHTaMB .IJ.etilopMBpyeMOCTB. c2 . B Ka
qecTBe CpaBHeHBJI C 3KCnepBMeHTOM /He C TOqKB 3peHBJI 
Onpe)l.eneHBJI a6COnJOTHWX BeJUiqBH reff , a C TOqKB 3peHBJI 
ycTaHoBneHBJI TeH)l.eHUBB B BJMeHeHBB BenuquH r eff I npu

MeM )l.aHHLie pa6oTLJ/9/, Bo-nepBLIX, Heo6xo)l.BMO uccne)l.o

uaTL, KaK Ha peJynLTaTax ynpyroro pacceJIHBJI CK~eTCJI 

Hanuque y JI.IJ.ep cTaTuqecKoii KBa.IJ.pynonLHoii .IJ.etllopMauuu. 

KaK npauuno, Ja ocHoBy )l.nJI onpe.IJ.eneHBJI J4141eKTBBHoro 

pa)l.Byca CBnLHOro BJaBMO)l.eBTCBBJI 6epyTCJI 3KCnepBMeH· 

TanLHLie )l.aHHLie, B KOTOPLIX a(v)/ape3 = 0,25. Tor)l.a 
yqeT CTaTsqecKOB .IJ.etilopMaUBH CBO)l.HTCJI K npOCTOB npo· 

ue.IJ.ype ycpe.IJ.HeHBJI ceqeHBJI <a ( v, 0, ¢) I apei' 0,¢ no uceM 
OpBeHTaUBJIM OCB-CBMMeTpBB Jl)l.pa·MHWeHB. fipH 3TOM npe)l.· 

nonaraeTCJI, qTo BOHLI )l.BII.)l(YTCJI no xopowo onpe.IJ.eneHHLIM 

KynOHOBCKBM TpaeKTOpBJIM·runep6onaM /cnpaBe)l.nBBOCTL 

3TOro npu6nll.)l(eHBJI )l.n.a a ( 1/ ) I a pC3 = 1/4 )l.OKaJaHa/ lO I • 
B OHO WBpOKO HCnOnLJyeTCJI B nBTepaType/, a tilopMa Jl)l.ep 
onucLiuaeTCJI JnnuncoB)l.oM. B JTOM npu6nll.)l(eHBB ceqeHBe 

ynpyroro pacceJIHBJI onucLJuaeTcJI ycpe.IJ.HeHHLIM no yrnaM 

0 B r/J KBa)l.paTOM npoeKUBB pa)l.Byca conpBKOCHOBeHHJI .IJ.BYX 

KPBBLIX 2-ro nopJI.IJ.Ka /runep6ona+Jnnunc/ Ha nnocKOCTL, 
nepneH)l.BKynJipHYJO HanpauneHBJO na)l.aiOIUero nyqKa BOHOB . 

He npBBO)l.JI )l.eTaneii pacqeTa /MeTO.IJ. HJnolKeH B pa6oTe /51 I, 
B Ta6nuue npBBe)l.eH KOHeqHLJB peJynLTaT )l.nJI H3BeCTHLIX 

peaKUBB. li3 Ta6nBULI BB)l.HO, qTo yqeT KBa)l.pynonLHOB CTa· 

TBqeCKOB .IJ.etilopMaUBB y .R,llep·MBWeHeii npBBO)l.BT K HeJHa· 
qsTenLHOMY yuenuqeHBJO uenuqsH ( rpaclJ ,.... r HopM) I r H0(1>1 

OTHOCBTenLHO BLI6paHHOrO HOpMBpOBOqHoro 3HaqeHBJI rHOpM 

/a6COnJOTHLie 3HaqeHBJI ref£ MOryT MeHJITLCJI Ha 7·10~, 
qTO HaXO)l.BTCJI B cornaCBB C peJynLTaTaMB pa60TLI/ll/ /. 

YqTeM TenepL, qTo Jl)l.pa B npouecce cTonKHOBeHBJI MoryT 

BJMeHJITL CBOIO tilopMy, T.e • .IJ.etilopMBpOBaTLCJI. Tor)l.a )l.nJI 
OTHOCBTenLHOrO BJMeHeHBJI BenBqBHLI J4MI!ei<TBBHOro pa)l.Byca 

CBnLHOro BJaBMO)l.eBCTBBJI BCne)l.CTBBe )l.BHaMsqeci<BX BCKa· 
lKeHBB tilopMLI Jl)l.ep BMeeM: 

8 

~ff 
oR (0) eff eff eff 

f --sin OdO=f[R ((),{3
0
,y=0)-R {O,f3,y)/R (O)]x 

Reff( e) 

5 y, 
x sin Ode=(-) R f[(f3

0
P

2
(cos0)-

4rr 01 

y3 2 ~ff 
-f3P2 (cos0)+J3·y 2 -Sin 0)/.1:1 (e)]sinOdO. 

/11/ 
B /11/ {1 H y HaXO)l.BM B3 CBCTeMLI ypaBHeHHB: 

K 3 K 2 4 f3 = [ f3o - - p2 (cos e) l [ 1 --( -) sin c2 4 c2 

e 1 -I 

y3 K 2 3 K 2 4 K 
y =--sin 0 [ 1- -(-) sin 0] [{3

0
- -P2(cos0)] 

2 c2 4 c2 c2 

K- 3Z1Z2e2 R 2 
- ----~ 01 

2 V Srr (Rel1)3 ; 

eff eff 
R = Rc¢ [ 1 + 

X p 
2 

(COS 

R 01 y, Rerr/30 ( 5/4rr) • x 

c¢ 

e > 1. 
/12/ 

,AnJI .IJ.etilopMaUHOHHOrO noTeHUBana npHHJITO COOTHOWeHHe: 

c 2 2 2 
V (f3,y)=-[(f3-f3ol +y l. 

A· 2 

KynoHoBcKoe BJaHMO.IJ.eiicTBBe, BLIJLIBaJOmee .IJ.HHaMaqecKYJO 

.IJ.etilopMaUHIO, B nHHeBHOM no f3 H y npB6nll.)l(eHBB, BMeeT BB)l.: 
2 2 

3 z1 Z 2 e R 01 v!T 2 V (0, p, y) = -------- {1[~ (cos 0)--Sin e. y] 
(} 2 y---s; (R e ff )3 2 

/ R eff - pa.IJ.HYC conpuxocHoBeHHJI Jl)l.ep, KOTOpLiii HaXO.IJ.BTCJI 

C nOMOIULIO BTepaUBOHHOB npoue.IJ.ypLI,/npH 3TOM BCnonLJy· 

IOTCJI /12/, /11/ - qscnBTenB nO)l.LIHTerpanLHOrO BLipalKe· 
HBJI/. PacqeTLI, BLJnOnHeHHLie no /<1>/fi/, npBBO)l.JIT I< OTHO· 
CBTellLHLIM BJMeHeHBJIM BenBqBHLI J4MI!eKTBBHOrO pa)l.Hyca 
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CHllhHOrO B3aHMO,IJ.CHCTBH.II Ha 7-10%, 'ITO HaXO,IJ.HTC.II B XO-

porneM cornacaa c 3KcnepaMeHTanhHhlM.B ,IJ.aHHhlMH, npuae-

,IJ.CHHhiMH B Ta6nau;e, 

Ta6nau;a 

PeaKUH5I cff eff eff 
r ~1KCn {12 r c2 r pacq pacq 

H>o + 208Pb 1,35 0 1,350 1200 1,35 

16o + 146Nd 1,29 0 '2 1,353 35 1,29 

u-, 0 + 1s2 Sm 1,27 0,3 1,360 25 1,27 

84 Kr + 208pb 1,19 0 1 '2 90 1200 1,19 

8·~ Kr + 232Th 1,10 0,27 1,200 60 1,10 

81Kr +232 Th 1,10 0,27 1,200 120 1,15 

B cTon6u;e 4 ,IJ.aHhl 3Ha'leHHH 3dl4JeKTHBHhlX pa,IJ.aycoa B3aHMo
.D.eB:cTBHJI c y'leToM 34l4leKTa cTaTH'IecKoB: .D.etiJopMau;uu y .II.IJ.ep

MHIIIeHeB: ( ~~ 2 I= 0, C~ := ""). B CTon6u;e 6 npHBC)J.CHhl 3Ha'ICHB!! 
r "ff c yqeToM 3qKpeKTOB CTaTH'IeCKOH H .IJ.HHaMH'IeCKOH 

I c2 ,IJ.aHhl B CTon6u;e 51 .D.etiJopMau;uB: B npou;ecce,.rppyroro 
pacceHHHH cJIO)I(HhiX H.IJ.ep. llpu pac'leTe aenH'IHH r · npeA

nonaranoch, 'ITO xaocThi H.IJ.epHhlX noTeuu;aanoa ,IJ.aJOT O.D.HHa
KOBhlH BKlla,IJ. B H3MCHCHH.II r e ,IJ.ll.ll llpHBC,IJ.CHHhlX B Ta6na

u;e peaKu;aB:. 3uaqeuaH C '), ,IJ.aHHhle B Ta6nuu;e, 6hlnH Bhl6pauhl 
H3 ycnoBH.II uaunyqrnero c-ornacoaaHH.Il c 3KcnepaMeHTanhHhl
MH ,IJ.aHHhlMH no r "If . 0TMCTHM, 'ITO BCnH'IHHhl C 'l HaXO
.IJ..IITC.II a xoporneM cornacuu c ~aHHhiMHno c2 , nony'leHHhl
MH Ha OCHOBC auanH3a 3HeprHH HH3KOJie)l(aiu;HX KOllllCKTHBHhiX 
c ocTOJIHHH H.IJ.ep a aepoHTHOCTeB: BE2 - nepexo,IJ.oa. 

3. liTaK, auana3 ,IJ.aHHhiX no ynpyroMy pacceHHHJO c yqe

TOM CTaTH'ICCKOH KBa,IJ.pynonhHOH ,IJ.etiJopMaiJ;HH y .II,IJ.ep-MHIIIe· 

HCH, a TaK)I(e ,IJ.HHaMH'ICCKHX HCKa)I(CHBH $opMhl .II,IJ.ep B npo

u;ecce CTOllKHOBCHH.II npHBO,IJ.HT K BhlBO.IJ.Y, 'ITO 3TH )J.Ba 3dl4JeK

Ta ,IJ.CHCTBYJOT B npOTHBODOllO)I(HOM ,IJ.pyr ,IJ.pyry HanpaaneHHB. 

Hanuqae cTaTH'IecKoB: KBa,IJ.pynonhHOH .D.etiJopMau.ua {:l 2 (~= "") 
npHBO,IJ.HT K YBCnH'ICHHIO r e ff , y'leT ,IJ.HHaMH'IC CKHX 3dl4JeKTOB 
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(c) f 00) - K yMeHhiiiCHHIO 3Ha'leHH.II r df . BenH'IBHa 34JtileKTa 

IT-.e. H3MCHCHBJI r"ff I cyiii.eCTBeuuo 3aBBCBT OT KOHKpeT

HhiX xapaKTepacTBK .II,IJ.ep, yqacTBYJOIII.HX a peaKU.BH. KaK y)l(e 

OTMe'lanOCh, 34JtiJeKThl ,IJ.BHaMB'ICCKOH .D.CtiJopMaU.BH MOryT 

arpaTh Ba)I(HYJO ponh u a ,IJ.pyrax npou.eccax B3aBMO.D.eB:cTBBH 

cno)I(HhlX .II.IJ.ep. HanpaMep, ua6nro,IJ.aeMaH a 3KcnepaMeHTe /13/ 
pa3HBU.a B noporax peaKU.HH CllBJIHH.II H MYllhTHHYKllOHHOH 

nepe,IJ.a'IB MO)I(CT 6hiTh cne,IJ.CTBBCM ,IJ.HHaMB'ICCKBX 3!WJeKTOB 

BCKa)I(CHHJI tiJopMhl .II,IJ.ep. ,!J,anhHCHIIIHH nporpecc B llOHBMaHHH 

ponH ,IJ.HHaMH'ICCKHX 34l4JeKTOB B npou.ecce B3aHMO,IJ.eHCTBH.II 

CllO)I(HhlX .II,IJ.ep 3aKnJO'IaCTC.II B He06XO,IJ.HMOCTH 0606III.CHH.II 

MeTo,IJ.a ua cnyqaB: noTeuu.uanoa c "pa3MhlThiM" KpaeM, a TaK

)I(C auanH3C pOllH He,IJ.Ha6aTH'ICCKHX 34JtiJeKTOB, llpHBO,IJ..IIIII.HX 

K ,IJ.HCCHDaU.HH 3HeprHH Ha BHyTpeHHHe CTeneHH CB060,IJ.hl .II,IJ.ep 

83 KHHCTH'IeCKOH 3HeprHH OTHOCHTenhHOrO ,IJ.BH)I(CHH.II. 
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