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B 3Ton pa6oTe .. nOJCa3aHO ~ q:r~ BQ3HHKHOB8HHe 3HeprBttIILlX OCKOJI= 

·KOB !IpH CTOJIKHOBeHHH 6ucTplitX HYKJIOHOB. c sr.n;patm MO:iter· · pa'ccMaTpH-

. BaT:&CSl KaK pe3yJI:&TaT CTOJIKHOBeHHSI HyKJIOHa C q>Jil>KTyarmen n,n;ep110-

ro B8IIteCTBao 

1~ B ! e i e u He 

B npo~ecce )tBHJlteHHH lIYKJIOHOB B s.n;pe MOryT B03HHKaTL· KpaTKO = 

BpeMeHHHe T8CHht8 CKO!I1l8HHH HYKJIOHOB, HHLIMH CJIOBaMH = q>JilJKTyaqHJI· 

!IJIOTHOCTH sr,n;epHOrO B8IIt8CTBao TaKH8_ CKO!IJI8IU1SI, 6y,1tyttH OTHOCMT8JIJ:,= 

HO y,n;aJieHU_OT .n;pyrnx HYKJIOHOB Sl.Jtpa, JIBJISil>TCH_aTOMHUMH n.n;pa:r,m 

ue111,ruei1 :uaccu, uaxo.n;srndn.mcH B COCTOSIH:£U1 qlJIJOKTyaqHOHHOro CJltaTMSI 0 

B H8,D;ciBHee Bp8MSI MoroM8IIt8PSIBOBUM li ero COTpy,n;HHKaMH (I 9 2) 

nptt H3Y'tl8HlU! pacceHHHSI npoTOlIOB c 3HeprHeit B 675 M0B Ha JierKRX 

SI,n;pax, 6U}IH o6HapyxeHbt SIBJI8HHSI ~ KJOTOpbte no,n;Tl3_epllt.D:al>1' cynt8CTBO=. 

Bamte TaKHX rpJIDKTya~Htf, no ~pa.nuen uepe, ,1tJISI npoctellmHx napHbIX 

q>JIDKTyanHn, IlPHBO)tRI!tHX K odpa30BaHIU> C:laTOro ,n;ettTOHao· 

B 3TOtt CBSI3H yuecTHO HaIIOMHHTI,, 'ITO B psz,1te 6onee paHHHX 

padoT (3,4) odpantanoc:&BHHManHe 1ta o6pa3oBaHHe "na.n;dap:r,epnux" 

OCKOJIKOB IlPH pacmennemm n.n:ep 3HeprHttHbtMH HYKJIOHaMH, T c,8 oOC= 

KOJIKOB, _3HeprHSI ,D;l31!l!C8HHSI KOTOpl:ilX 3HatJHT8JII>HO npenaruaeT HX 

3Heprmo CBSI3H H Bh!COTY KYJIOHOBCKoro dap1,epao 0.n;HattO, OTCYTCTBHe . . ~ ' . 

KOJIH'tl8CTBeHHbtX .n;am·IlilX 3aTpy,n;HSIJIO TeopeTHtJ8CKHfi. a:uaJIH3 3THX SIBJie-

HHlt o 

061,enut;11,11:,1ij ffJICHIT)'1 f 

RJ1ep11ux lfCCJJeJJ.on-anMJi" 
6kl5Jll,10TEH 
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HeROTOpue aBTOpbt H80CHOBaTeJII,HO OTHOCHJIH 3TO mo6onH?HOe 

SIBJI8HH8 sa Ctt8T runoTeTHtteCKHX .r.taJI:&HO,IteiiCTBYJ)IrtHX·siepHbtX CHJI, 

,Itpyr1rn CBR31:lBaJIH 3TO ,fJBJI8HH8· C CYilt8CTBOBaHH8M -ae·rra.pHliIX 8,Itepmix · 

CHJI • 

3Kcrrep11MeHTaJI:&HLte .ztaHHEie no BUJieTy anepr11qHoro ,n;ei1TOHa 11:s 

Jier:rmx a,n;ep no,1tTBepilt,n;a10r rrpe,ItcTaBJI~HHe o TOM,_ qxo u ,npyrHe '°Ha:n;= 

c5ap1,epuue" OCKOJIKH oc5pa3YJOTCS 1'8.K:!Ce B pesyJII:iTaTe npm.wro CTOJIKHO

B8HHSI HYKJIOHa C Tecnon rpynnoil HYKJIOHOB.SI:n;pa, B03HHKmeil ll3-3a 

~JIIORTyau:0:n nnornocTH a,1tepHoro nemecrna. 

B .r.taJILHenmeM IlPHBO.r.tHTCR ROJIMttG ..::rBeHHEie ,ItOBO.r.tliI B rIOJU,sy 
' L - ' ' , 

. (l)1lIOKTyaUHOHHOro IIPOHCXOlr,lt8HHSi 3HeprHllHL1X_.r.tei1TOHOB H ,l'(pyrix "Ha.Jt= 

c5ap~epHbIX
011 

OCKOJIKOB. 

l!TO, xe mcaeTCSI poJJM Henapmi1x CHJI, .TO CJie,ttyeT saMeTMTI>, '(IT~ 
. 0) '. . . - - - ·. -

o~eHKa HX B8JIHqHHEI He ,ItaeT HCHOBaHHtl ,n:p.raTI>, 'iTO OHM cymecTB8HHO 

c50Jil:,me napHbIX CHJI (5) • B ~,tOM8HT T8CHOro C61IHX8H~!i HyitJIOHOB i.rnryT 
- - - - . . - . . - 9,, 

HM8TI, 3HatieHHe ~K nonapIIoe, TaK H KOJIJI8KTMBHOe B3aHMO,Itei1CTBH~io 

0,nHaKc), centrac H8T 3KCnepHMeHTaJil,HbIX ,namrnx, KOTOp11e Il03BOJISIJIH 

dliI Ilp01IHT1> CBeT Ha ~eTa,mt 3TOro B3aHMo,n;et1C'l'IJI-UI, TeM c5oJiee onpe

,neJIHTD OTHOCHTeJibHliill BKJia,n napHLtX H KOJIJ'I8RTHBHUX B3aHMO,It8HCTBH~o 

2. Bsa1um,n;eVicTBHe ,get:!TOHOB c sn,e,prHttHLIMH PJlPTPH~ 

RaK 6bt1!0 l10Ka3aHO B OTI&Tax '(I,2) 110 pacceJIHl'IIO npOTOHOB C 

3Heprl'I811 . B 675 Man Ha .ri;etiTOHaX, KPOMe paccemIHLIX HYKJ'IOHOB ua:... 

6.nro,naroTcn', -XOTSI If, B OTHOCHT8Jil:,HO ue6011:&mOM 1:IHCJ18, HepaspymeH

lIEie ,neRTOH~ 6011~mon 3HeprHH (,n;o 660M3B)o 

I... -
. ,~ , ;' --



3TO 03HaqaeT, q:To B 3THX CTOJIKHOB8HMSIX HyxnoH nepe,n;aeT ,n;en

TOHY Ka~ I.t81IOMY 3Ha'l!HT8JI1,HYJO_ qacTJ:, CBOero HMTIYJII>Cao 

Cor~acuo (pJIIOKtyauHOHHOMY npe,n;cTaBJl8HHD Taxoe. CTOJIKHOB8HHe 

npOMCXO,n;HT B TOT MOMeHT, KOr,n;a oc5a HYKJIOHa B .n;ei1TOHe Haxo,n;SITCSI 

Ha MaJIOM paccTOSIHHH R ,n;pyr OT .ztpyra 11 CMJI:&HO B3avtMo,n;eltcTByDT 0 

, ' 
B TaKOM CJiy'llae HYKJIOH HMeeT B03MOXHOCT}, nepe,n;aTI> CBOil :m,myJtl>C 

·aTOtl T0CHOM nape KaK U81IOMY o 0JIH,n;aeMoe ceqeHRe ,n;JISI Taxo·ro cneu:0:

aJI:&Horo CTOJIKHOBem~st 6y,n;eT. paBHO t. 

(5 = O~d \t,/d (R) (I) 
1- () fl 0 

0d.-:1/ . ,:sirr ~.e 
r,n;e °ci = noJIHoe ce-qemrn KBa3Hynpyroro cTOJIKHOBemrn, a BeJIHllH= 

Ha Wd ( R) 8CT!, BepOSITHOCT!, T~ro, 'tlTO Oda HYKJIOHa ,n;ei1TOHa Ha

XO.ztSITCSI Ha pacCTOSIHHH, M8H1>ill8M R O PaCCTOHHMe R 'no nops,n;-
" 

KY ·BeJrn:ttHHEf, ,n;OJilltHO dNT!, ,paBHO pa,n;nycy CHJI!,HOro B3aKMo,n;eticTBlUI 

HyxnoHoB, 11:ro coc:raBJI11e:r 2-3 ~c , EcJill 11epe~ · lJ!,i (r,:) 

Od03Hat1MT!, B.OJIHOByIO tymc1uuo ,n;entoHa, TO: 

% _( R)" 1t'M"f \jld
2 

( 'c n" d 'l: = ~w'c o i R
3
• c 2) 

. 0 

,n.ris: Bbll!HCJI8HHSI \A.{1 ( R) Heo6xo,n;HMO 3HaTI, BOJIHOBYID cpymtn;ino 

,n;etiTOHa B()JIK3H i = 0 0 

. . . ~-~ ,. &r.; 
OdbttJHaSI aCCHMT0Tlftt8CKa1I cpyt!KD;MSI ,n;et:iTOHa l!~=\firl e . •t 
.. -~ ,· -13 
(ot ::;;:; ¼,3 10 CM) ,n;JIJt 3TOM n;e,m COBepmeHHO He ro,n;HTCH, TaK 

KaK o6pall{a8TCH B 6eCKOH8t:fHOCTI, 'npn 'l :;;: 0 0 BOJIHOBa.11 cpyHKll;HH 
.· .,, 

,n;ellTona ne HMeeT Y3JIOB ~ IIoaT~ Mlil,,.·Moxeit anripoKCHMMpoBaTI> U :::.ri4'd 

,n;nn: ·6oJn,mPix · ,: · B BH,n;e \f 1- Blfk,.. , a ,n;mt Mamitx 7,, · B BH,n;e · 

U ~ qf (O )[ 'Z ·~ ~ ·/ + ] ·· 11 COMKH,;b cj>yHKi.1111 11 npo113BO.ll;HHe B o dnacrll 

rl:: fJ ::.:: it~. 0 Be1mqHHa 2, ~ . HMeeT CMiiICJI JIOrapmpMMtt0CKOit 

npoM3BO,n;Hoti (1¥ 
1 

/ \fl \~o o 3To ,n;aeT HaM 1y (o)-..{~ ~ o 



,l = 4 = 
. . ·. . · .. ··· . · -th - /3'7:. 

BHtJHCJI8HHe c ipyHKitHett Xro,n~Tena 11Jfd:::✓fu (~ -~ ) . . . 

npHBO,ItHT K TO:MY :m:e p«rnyni,TaTy, npntteM no COBOKYilHOCTH H3B6CTHNX 

,n;aH.HblX fl B, Hec:a:oJI,:&KO pa3 , C>OJU,rue , .•. :~ , 0 He paCC'CJitr:ErnaR 

Ha: C:Soiu,mee, ~exeJIH nop.rr,n;o:a: BeJIHqHHH, Mb! noJIOXHM 

1Jf (6):::~c{-~ .fl· 
, . 4" icrt (3) 

r,n;e BemrqHaa. •. µ 
. n , 

paccMaTp1rnaeTcs xart onpe,n;eJmromasr 1t0rap:mp1m:= 

tJ8CKY10 npOH3BO).tHyIO BOJIHOBOi1 fPYHKitH11 ,neiiTOHa npH .'(: ::c: 0 0 
. -

Rs (2) • (3) Haxo,nm4: 

~ (R):;· -~-d ~
2
R

3 

:,,~ ~\ 

".'- . EcJIH BUpa.3HTl> R i3 e,n11n:uu~ax 

(4) 
f.. -2-· Io=I4 CM TO 
-·-- 0 ' Mc 

' 

Wd ( R) ~,? 1651T3
( f>/r1. )~ . ('41) 

3:a:cnepHM8HTaJILHOe jI8 3Ha-qemie 3TOit · B81U'I'l!YIHEr COCTaBJI.a:eT 

7 oI0"'"3 
0 IIoaTOMY R3

( f3/o(. )'\;_ 10
2 

, tJTO BIIOJ1He, pa3ytlHO 0 

. 3aM8THM, 'CITO HM Teopml ., pi GK up '0 ' HM "tn.myJil,CHOe" 

npH61.tmiteHHe He BBJIBIOTCJl npMM8HHMLIMH 'B HameM CJiyttae 0 

·. JlettcTBHT8JI:&lIO, B Oc50HX Ha3BaHHUX MeTo,nax pactJeTa npe,11;no-

11araeTCSI, tlTO na,ItaIOntPrti HYKJ'IOH B3aHMO'A6~CTB8T mr6o T0.1U,KO C 
, . 

0)4HHM BYKJIOHO:M, u<5o C .rtBYMSI' HO ne3aBY.i:C:H:MO O B pacmitaTpHBae:MOM 

r C,Jiy11ae rtepe,D;aBaeMUe HMTiyJI:&Cbt CTOJllb BeJIPIKH, tITO B8C:L npoqecc 

P.l)'.(8T sa C'l8T 0'18B:&,BLICOKRX rapMOHHK BOJIHOBOH (pyIIKqMH ;tet:iTona, 

T ee·o .3a CtteT TaKtrX COOTOSIHP.IH, ROr,Ita o6a HYK1IOHa 6.11tr8XH ,Itpyr 

It ,n;pyry H PlX· C_TOJIKHOBenme C TpeTJ>PIM _ HYK1IOHOM H8JII,3S paccMaTpm

. BaTl:t, KaK npOHCXO,D;.fUitee nesaBP.ICHMOe ( 



Or~eHrta Be.i!MttMHht V-1 ( R) ;IJ.Jii!. ,npyr~x nerKMX .rr,nep eme 6oJiee 

3a~epy,n;HT1ITeJn,Hao COBCeM OpM8HTkipOBO'(fH0 MOXHO onpe)teJIMTI,,, tJTO s, 
'-.. ' ' :.': ·. . ·.. : . : ' '· : ·.... ' . . ; ·, .__ . :.. . . ' .· . · . .- . . . ?. . . . 

Hanpm.uep, ;If.JIH TPHTIU! B81lH1tJUia \J4 (R) c5y,!(eT II0pH,IU\8. \;\~"(R) 51 

C nonpaB1toit Ha TO oCSc!OHTe1.CLCTBO II tJTO BeJUfqHHa d.lr' ,Il;JIS! ?pmTM.ff o(T 

1/1rn1tr
0 ·cs C ·e5y.n;er _B v-----· pasa 6o;u,me c1.,;; o ,1te01, c., =3Heprr.c.a 

, md Ea ''°""c., 
CB.fI3Yi B TpMTirn, E,d{;;-B .n;etiT0He, rny M Yl'ld np1rne.1te~Hhte 

.. 
uacc& TPMTHH H .n;ettTOHa no 0TH0meumm K 0,Il;H0MY, y.n;aJIH8M0MY H3 

-~;pa-Hy~JIOBY)o 

3?0 YM8HiW8HH8 ol.. it1 BilpameT ?OT cpaitT, 'ITO 1'pIU1M!t HB1IH8TCSI 

60.1ee T8CHO CBSI:iallHOtt rpynnofi HYKJI~~OB\ ~e:at~fH .n;eti'?OHo,--__ 

· IT0,11;06HW x:e oCSpasoM ci )-1:S · ·'Ail~ He -:.6y.n;ex B ·-~ mHe. E, 1.1e_' 
· · md Ea 

don:onre o<. o . . 

C 11p1,rne.tteHHbll,! panee 3Ha 'll8HH8M ,l[.JIH \;\~ ( R) Hatt,IteM 
.. ·: :· '.'.... : :. ,,.. . .· . . :_ -.5 

w;~ ~ 10 , vlHl~ 2, 10 o 
.. ·. ' .. 

3TH lU,ICJia uoryr C>IiITl, BllOCJI8,D;CTBIU! rrpoBepeBiiI 3:rtcnepHMeHTaJII>~ 

HOo 

ITyCT!, :B0JlH0BaJl cpyHltI.U!S t!,Itpa A~ l.. +;v 

1:IfA = lT(A C..t1 . .\.-, .. X ~ > q IL .. 1,,4 ), (5) 'f' I - .. ,;. (Jll(j-1. (l,N 

r.zte. = Xa ix?..,Xr :rtoop.n;nnaru npoxoHoB_, a \ti 1 12.,, ~.;' xoop.n;inra:rra nett-

TPOHOBo Ka.It l-13138CTHO, oneparop Ill10TH00T~., HarrpPIMep, np0T0H0B 6y= 

.n;eT paneH: 

(6) 
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ITo,noCSnmi ~e. o6pa30M MOlltHO BB8CT11 onepaTOp UJIOTHOCTll BTOporo 

nopsr.1tm: 
J: 

0 ( X XI),;:; t s ( X - X ,,) 8 ( X '- ,, 5 ). 
. J . 1 f(:j:5 · " · 

I 
(6 ) 

B o6nteM CJiyqae onepaTop IlJIOTHOCTl1, nopSI,ItKa @ , B KOTOpOM 

yqacTByeT "2 -npoTOHOB ll n -HetiTpOHOB (Ct~ 1. -\· n ) , . 6y,IteT: 

I ( 2.) I (n) ,......, ~ (\ I <:! (I ( n 
p(x,x 

1 
'.. x i ~. ~ . ~ J = J-s. ~{,'( -XK}o(x-x5} ... , o(~ -~h),. o ~, ·- ~n) (?) 

l 

' 

Cpe,nnee 3HaqenHe 3TOU I1JIOTliOCTM paBHO: 

I 
O(x X J I ) 

(o) J -It I (n) d d d 
~ ) = "o/L\ f\X/1 "' ~ )_llJA. .'(I' "'2. ... ~ l'f (8) 

TotIHOe Blil'CJMCJiemrn 3TOro ·1rnTeppaJia Tpec5yeT 3HaHH.fI ·q>yHKIUUf 

Li/..; ., 0,nHaICO, B03MOE:HO c,neJiaT:O OIWIIK11 Ha OCIIODamnJ Toro coo6-

paxen11sr, 'CJTO 0TOT·l1HTerpaJI ,ItOJI~eH 6bIT:b paBeH: 

, (n} 1 (i:) , {n} p (/<, X) . ,. Lj ) = M · D ( x; x -- , X j ~ ) ~, .. ~ } ( 9) 

. r,Ite D ecTI> I1JIOTHOCT:b BepORTHOCTH Toro' tITO npOTOHhI ( t. ) 

H Hei1Tp0Hbl ( n ) HaXO,ItSITCJI B yKa3aHH!JtX TOttKax (x)x:. x~ ~J~I. ~n), 

, a 'CJ11CJIO M paBHO 'qlfCJIY _cnoco6on, KOTOpbIM 3Ta 

1wmI1Hryparu·m 1.rnr na 6u ocynteCTBHT:&CSI.rfPH pasJ111trHbIX nepecTaHoB

Kax TipOTOHOB H H8HTpOHOBo 
., 

'----
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\ 
Hae HHTepecyeT TOT cnyqan, KOr.n;a OTHOCHT8JIJ,HUe KOOp.n;HHaTa 

. \ . 

3THX HYKJIOHOB ~ 1 1 \~. 1 ". ' a.- I 

- R3 OCS'oeMa .Q < . • BBO.ltS eme 

- rpyrmu _x H HHTerpnpya no 

X B O CS'oeMe SI.ztpa t ~Iatt.n;eM ~ 

r.n;e . 

HaXOJJ;RTCa BHYTPH MaJioro 

KOop.n;HHaTy ~eHTpa. TRX8CTH 3Ton 

~ 1 it.,, la.- 1 B 061,eMe Q H no 

(IO) 

(II) 

8CT:& BepOSITHOCTL B03HHKHOB8HHR HHTepecyromen Hae rpynna, sal9aTon 

B Ma.nun o cheu Q • 

TaK Kalt Baxmit JIHm:& MaJIIiie pa.CCTOSIHHSI R , TO 3Ta. BeponT..:. 

HOCT:& C>JIH3Ka K COOTB8TCTBYK>l1(8i1 BepoSITHOCTH rpJil>KTya~I.U'I B CBOCSo.n;-

· HOM sr.n;pe, . C aTOMHLIM B8COM a;-.:;; i:. + r"R 0 3TO ,:naeT B03UOXHOCT:& 

onpe.n;eJiliT:& 3TY BepOSJTHOCTJ, H3 OIILITOB no CTOJIItIIOB8HHD HYKJIOHa 

co CBOC>OJJ;HLIM a.n;poM (A)x). 

tITO :!8 KacaeTOSI MHOlCHT8JI!I 1''1 , TO ,D;JISI nerrtux n.n;ep OH paBeH 

'llHCJIY coqeramrn, nocpe,1tcTBOM Koi'opux 11oxHo o6pa30BaT1> :m1repecyx>- . · 

ntld1 Hae OCKOJIOK, T .e. nponopu110HaJieH, rpy6o rOBOPSI ~ {?) 0 . , .. /rz 
0 

x) JI.C.JieKmrn H D.IL,KyueKHH (6) c.n;enan11 nom1r1ty onpe,geJmT1> 
3TY B8pOSITHOCT!> .ltJlSI yrnepo.n;a H3 CT01IKHOB8HHSI (· P, C )o 
B npe.nenax TO'tIHOCTH CBoero 3KCil8plIM6HTa, OHM He 06Hapyxm:-
JIH oHeprnturnx npoTOHOB, paccenHHLIX uasa.n: Ha yrJiepo.ite, Kait --
Ha U8JIOMo H3 OL\8HOK, c.n;eJiaHHbIX B:bl'.1118 ,D;JISI T H He MOJ!tHO 
CtiH~aT!>, qro B8pOSITlIOCTl> no.n;ocSHO~ 4lJIJ)KTyari1nt JtJISI C COBCeM 
HHqTQXHao -
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]lJUI TeX :!6_ li,ll8pfl. T).'ti IlJIO?!:HlCTi, .SI)IipH_OrO Bt[It8~'.?B8. p8.Cr£pte,ftf:J 0 

'·~ • ~ • ,. ¥. • ' - '. • •. - - ' < - .4 ' ,· • , ·- .... _ • ' • • • • , • • 

JI8Ha 9 Kalt B l!CM,ItKOll Kan.ne 9 :'ttMCJIO 1"1 6y)ie? paiHO 11nrn.n:r OCEOJ'lKfJB 
,· ' ' •• ✓ • • • , • - ' ~ ' • • ', ' ; •• 

Q == "l \ n . , KOTOpHe. co,nenmrcn B _ff,Itp~ 9 ? ol o I?pOrKOpU~()iia!lll:,HO. 

2 . o B .-. Tsu:ee.1mx sr.npax cxe.nye:r eme y:qecTL BepoaraocT& BI,IXO.Ita 
/ . ~ ..- ' ) 

3HeprHlJHoro OCitOJIKa H3'TOJIIItH R,Itpa P 0 
. . . 

ITonaraa, qro 3HeprHlJHHe OCKOJIKM B03HHI«iIDT ,aBHOllepao no 

06'.&eMy SI,Itpa II ,ItBHlltY'?CH no aanpa.Bnemuo VIIIIIIYJIJ>Ca nepBHtmoro HYKJ'IO<.:> 

na,. c npo6erou: 
1 

l= no 60 

2 2./3 
r.zi;e . no= II~OTHO CTL HYKJI~HOB B sz.zi;pe 9 a (j(,1.-:;; ff 'o O -

(!2) 

- ceqen11e· OCR01IKa, HMerontero aTOMHhti:f Bee ~ 9 HtTPYJtllO HaHTM 9 

lJTO BepoSI?HOCT» BliIXO,Ita OOROJIKa H3 R,Itpa dy,IteT pannag 
.. 

::::- - - a + - + -· o P 3 [ i 1 ( 1 f ')1 -'L 
'l i re r-i. · rt __ ~ 

(I:3) 

r,tte· n == _Q_ 
. L {'.. 1 

ec.rm -·p···<< (: 
A 

·, . ' 

D =2i6 i>/13 . ec~n, .nr1a:MeTp &,npao B 
. p q; 'l,~ A- 'h I 1%_. . . .· , . . 

9 TO ::: -- :::: .... , ~ ) 
Go. A ('J0 _ 

qacrtHOCTlli 9 

r;te (J = fi 7..?.. A e./3 
A o . 

YlJHTHBaH Tenepi Bee MHOlltMT8RM, nonyqllM .v;na ceqeHMH odpa30= 

BaHMSI OCK()1lita. C a~OMHmt Be,COl~T g' .PIS JI,npa, C -~,;OMHLYM BeCOM A g 
. . " ,... . ~ 

. . . . . . .,,. -· .. ' . . .. ' . ... . .. cr.;· . ... . . 
·. -E;il-P-~~7~::~-~:~,)t AA. ~~wu:~~): __ :::-. 

. ' . ·~ ,. .. ~ ., "' .~ ·,. ~ .. . '. ... . , ·. . 

·, .,. . . 

-, ·{I4) 

a Bb!XO,It o·c1t·o·J±1t~~. \,_£;; / ~-na: O,ltHO;·C·T~~~IrOBe1n1e. :C'. ·sr,v;pmi CSy,v;eT: 
.. ~. ~-t ~ r~~~ ;;,, .. ·}· -~!. ( ,· :\ · ,, · .~ ,~ · ·· 

a =P·M 9r.t W (R)=-~W, ( R) 
~a ~(5"A ta A a 

(is) 

{ 

.,.,-



r,IJ;e :_ OA = noJIHoe ce'tleHne. a,n;pa 1mmeHHo 

CII81{HaJU,HO. ,D;Jit! ,ttet!TOHa ( a :::: e ) 0, lIHCJIO M 0,' :)(JISI JierKHX 

SI,I(ep 6y,n;eT paBHO llHCJIY cnocodoB '- ~0'.I.'OPID,{H H3 _HYKJIO~OB -~,n;pa 

1-10:lltHO odpa30BaTi ,n;eitTOH c, TipOTOHEl H HetiTpOHLI JUAeDT B ,n;eltTOHe 

rrapanneJI1,aut-1 cmrn, cneio:eaTeJI:&Ho .Md=- 2 l. 4 N ::: 1 e ~ -_ 
B pesyJir,TaTe_,n;JIJI ,n;etfTOHOB, H3 JierKHX a,n;ep: 

I j C.. N• ' .· ·. . , ' 
Ld~°fA ~·-¾(Rt (I6) 

, - B cJiyqae TJIX0JililX SI,n;ep C yqeTOM HacmqeHHSI sr,n;epHbtX Cit_JI, -

Md== l ·. n , _ r,n;e · 'n .,.. . WHCJIO -HettTpOHOB p -coce,n;H11x'' C npo±:OHaMH_ · 

vi liM81lil{HX npOTHBOilOJIOXHhlll' CilJ1H O '3TO llHCJIO rv 6 0 

TI03TOMY ,ll;JIH TRX8JISX JI,n;ep 
II 

E d = "l ~ n oA wd ( R) 

BEXO,ll; B 3TOM CJiyqae IlOtlTH IIOCTOJIH8H 
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1.ll,{.,dapHaXc,. 
r--/VV 

'Z 

8JieMeHT Be C 
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q CorJlacHO (I5
,-

TO KacaeTCSI_TRZ8JIHX a,n;ep, TO 
' ' . ,, 

BHXO,ll; ,n;et1,TOHO_B .fj, d - 29bo ·· 
.11,l ''\I 

. I 
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ca> IO = 

ITonyqeHHiiie qHcna Haxo,n;~Tca B y,n;oBneTBOpRTeR~HOM corRac~m · 
c pesyi11,TaTa1,u/I)x) ~ 

. " 

Eonee ~· y6e,n;Iiiten1,nan rip0Bep1ta· Mor Jla 6!>L6ET:& noeylleHa ·~3 I11sy.;.. 

qenna-' Bsxo,n;a · ,n;·ertToHoB·: ns · 6oJiee ±miemrx a,n;ep.; ··· 

3aMeTMM ente, t1To npvfBe,n;eHEaSI · BHme 

cpJIIOKTyar(llll B TpHTJUI \A/ r' ( R)""' 2 · 1 o-:.¼ 

on;eH:tta .. BepoaTHOC!J;Jt.! 

· · · npr1BojJ;'vrr · tt' 3a:kc1110qe .... 

HHl(), 'tlTO BlilXO)l TpHTMSI ,n;oJfai:eH COCTaBJUITI, 2-3% OT Bi>IXO)ta ,n;ei1TepI!1H 0 

; 3T6T. BiiIBO,n; He l1})0TMB:Opetm~ pesyJU>TaTaM pa.(.ioTol(I)o 

. I{o111rqecTB8llHUe ~~tlMCJiemnI C OBIWJIEOM 6o~ee T.HlC8JUilW, He:ateJIH 

,n;ettTOH -He· l-U.!9IOT .· Ha,n;eXHiiIX T'tiopeT:VFleCKVIX: OCHOBa!rn:Ho_ IT03TOUY 6NJIO 

6IiI oqeH.F, MHT~:pecHO MSMepliTl> Bepo~TJJIOCTM: nepe,n;aqm 60.111,moro YIM= 

nyn:&ca SI,n;paM 60JI88 CJIOXHiiIM, He~eJ.m .n;eJil:TOH • 
' . - . . 

Tor,I(a Il011BllJiaC.F, dot B03MOXHOCT:& OrtemtT!I BHX0,11; :3Tl'1X OCEOJIKOB 

173 CJIOXHiilX H)1.8p e. 

B saKmo~eHMe aBTOP np~HOCHT dnaro)J.apHOCTD sa MBOrme ueHHBe 

0C>CYJC,It8HHSI, ~I~reMemepSIKOBY H JI.r • Jfe:a:ci:e:y& 

x) IlpH cpaBHemtH :fiMx JlaHmi1x c· ,nam1mnria6JU11r~o1 m paeioTtt(r) 
CJie,n;yeT MMeT!, B mr.n;y' T.lTO Ta:M npMBO,ltHTCJI cet1eHVIe ,ltJIH. Bcex ' 
,nel1T0H0B, a y HaC""TOJU,RO )1.llSI CiECTPblX .n:enTOHOB. Tio 0)1EH1:rtaM, 
!})teJiaHHEiIM B (I) H (2), p:3.311Vlllki8 ;D;OJI,IHO CBO,It11Tl>CH JI MHOXI!TeJilO 3.o 
Il03TOMY Hama Ta6JIHUa Bno;me Y.ItOB~8TBOpHT8JI»HO cornacyeTCH C 
,n;aHHiilMM, llpHB8)1.eHHWM B (I)o . 
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