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P4 - 10469 

Bbr6op a¢4JeKTHBHOI"o B38HMOJle:HcrBHSJ, 38BHCSJIUero OT nnoTHOCTH, 

H a -pacnall. TmKenhiX c~epH'l{eCKHX smep 

nnSI SILlep M8f' .:!:. 2 HyKnOHa H CBepXTeKy'l{HX SJ.llep B OKpeCTHOCTH 
208 Pb 

paCC'l{HTaHbl napaMeTpbi cnapHB8HHSI H KOHCT8HTbi a$41eKTHBHOrO B38HMQ
aeHCTBHH a KaHane qacraua-qacrHua. Tioxaaaao rrpHHUHITHanbHoe pa3nHqHe 
aapaaaroa c 0 -cHnBMH u CHnaMH xoaeqaoro pa.auyca. H aHaeHhi aapnaHThi 
nnoTHOCTHOi:t 38BHCHMOCTH 8MIT1IHTY.Qhl stiJrfJeKTHBHOrO B38HMOaei:fcTBHH, YllOB
neTBOp5Il0lllHe ycnoBHJO orcyrcTBHH caepxTexyqecru smepaoii Marepau u ao
craroqao yHHaepcanhHb!e anH acex nccneayeMbiX H.llep. 06cy>KJlaercH npo-
6neMa HBCbTIUeHHH anSI xos¢¢lHunearoa ycHneaust o5nerqeaaoro a -pacnaaa 
TSI.iKe1IbiX c<flepu:!IeCKHX SI.Qep npu paciUupeHHH o6onoqeqaoro 6aaHca. 

Pa6ora ahinonaeaa a fla5oparopHn ae:ArpoaaoH 4JH3HKH OHJIH. 

OpenpaHT 061.eJUIReaHoro HHCTHTYT& aAepRWx accneAOB&HRI. ,Ay6aa 1977 

Kadmensky S.G. et al. P4 - 10469 

Choice of a Density Dependent Effective 
Interaction and a-Decay of Heavy Spherical 
Nuclei 

The parameters of density dependent effective inter
action are studied for some nuclei in the vicinity of the. 
double-magic WSpb nucleus.Both nuclei having two nucleons 
(holes) over magic core and some superfluid nuclei are con 
sidered. It is found that the magnitudes of the matrix 
elements for the zero-range forces (a-forces) are more 
than three times larger in comparison with the case of the 
finite-range forces (f-forces). Sets of parameters for the 
effective interaction, which does not lead to the super
fluidity of nuclear matter,are obtained. Besides, these 
parameters depend weakly on mass number. It is shown that 
the attractive part of interaction is substantially lar
ger for the case of f -forces than for the o -forces. The 
theoretical enhancement coefficients for the favoured a
decay of the 210Po, 210 Pb and 224 Th nuclei are calculated. 
For the case of f-forces a tendency to saturation of the 
enhancement coefficients with the increase of the shell
model basis is indicated. 
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( 
I. B B e ~ e H H e 

~KTW crrapHBaHHff BeCbWa cymecTBeHHH ITpH OITHCaHHH a6conroT

HHX H OTHOCHTeJJ.bHHX BepoJITHOCTefi 0( -pacrr~a ~eqopMHpOBaHHHxii,2/ 
H cqepKqecx~3 • 4/ ~ep. ITpH pacqere cBepxrexy'IHX xoa~HUHeHTOB 
ycltlleHHff (JCY)/!, 3/ BepoHTHOCTeft o( -pacrra,~a BOSHHKaeT p!i~ rrpo6JieM, 

pemeHHe KOTOPQX TpeOyeT cymeCTBeHHOrO pacmKpeHHff Tp~HUHOHHO 

HCITOJ!bSyeMHX CXeM CBepXTeKyqeft MO~eJIH (CM)/2•5/. leJIO B TOM, qro 

B pa.MKax CM c nocTOHHH!iM cnapHBaHHer/2/, xor~a napHHe MaTp~we 
aJieMeHTW YJ/' OT a~KTHBHOrO BSa.KMO~eftCTBHff (3B) ~YX TOl'\~eCT

BeHH!iX HJKJIOHOB B KaHaJie tJaCTHUa-qacTHUa at!rl / 5/ He 3aBHCHT OT 

KBaHTOBHX 'JHCellj .j' KOM6HHHpYDilHX 060JIO'Je'JHHX COCTOHHID! nap 

HyKJIOHOB (npH6JIHJteHKe ?ii' = j = Cons!), KY ~ o6JiertleHHWX o(. -ne

pexo~oB OKa3liBallTCH nponop~HOHMI>HWMH BeJIKqHHe ( ; ) 
2 

, r~e ..1 -

- BeJ1KqKHa aHepreTH'JeCKOft meJIH B rrpoTOHHOft (HeftTpOHHOft) ITO~CHCTe

Me. IToaTOM.Y npH pacmKpeHHK o6ol!otJetJHoro 6asHca, HcnoJibsyeMoro 

npK pactJe'l'e j H ..1 , BeJin HHa <1 OCTaeTCH rrpH0JIKSHTeJII>HO ITOCTQ-

HHHOft B COOTBeTCTBKH C ~HKCKpyeMOI 3KCrrepKMeHTaJlbHO 'JeTHO-HeqeTHO~ 

paSHOCT!dl Ma.CC, a BeJIKqHHa. j yMeHW!ieTCH ITO 110rapH4fvl~eCKOMy 

saxoH/51, Tax 'IJTO BeJIIf<JHHa ( -j- l" JiorapH4fvlnecxH pacxo~HTCH. 
CKTy~KH OKaSHBaeTCH IT0~06Hoft H B BapHaHTe CM, KCITOJI:b3JDileM ~ 

3B npm:OmmeHm:e S -cuf51. 
B CBHSB C 8TBM ecTeCTBeHHO pemaT:b rrpoOJieMy CBepXTeRy'IJHX 

KY Ha ITJTII OTR9.3a OT rrpK6JimteHJII ITOCTOHHHOro cnapHBaHHlt H 8- -
<liYIIRQHOHHOro BSalltMO~e!cTBHli, BBO.ltll 3B q:t rl , KMeJJIIlee ROHetJHHft 

p~JiJyc .ztelcTBKH. ITapHHe MaTpKqHHe aJieMeH'I'!I ?Jj' Taxoro 3B . ., 
,ItOJIKHH JR CJm8CTBeHHO SaBHCe'l'L OT ltBB.HTOBHX 'JIICeJI ~~~ oOoJio-

qeqHHX ypoBHel H yxeHLmaTiCR ITO aOcO~HOI BeJIH'IJHHe C yBeJIH'JeHII~M 

pasHOCTII rllaBHHX KBB.HTOBHX 'IHceJI &TIIX ypoBHeft. HaowmeHIIe ~ 

3 



KY B 3TO:.; Bapll8HTe TeopUR MOJKeT ITOJIY'UI'l'bCfl 8.BTOMB.TI!'18CK!f rrpl!: 

l'(OCT8TO'IHO 60JI:OI!!OM p8.Cllll!:p8HRR 060JIO'J8'JHOrO 683HC8., 

UeJI:o HaCTOHLQeit pa6oTH cocToRT, no-nepBHx, n HCcJie.n;oBamm 

2r1 
CBOHCTB CIT8pl!:BUHI!:J1 U 3B Cl H8 OCHOB8 l!:HT8piTOJIJ1fiiiOHHOrO 

ITO,JUO,n;/5/ C ytieTOM Cl!:JI KOH8'JHOro pa,l'(Ryca KB.K l'(JIJ1 .fl:l'(8p C p8.3Bl!:TOH 

CBepXTeKy'JeCT:Oro/6/, TaR II.~ !1!'(8p THTIB. Mar~ HYKJIOH8/?,S/ R, 

Bo-BTOpllx, n RccJiel'(oBaHHR KY npR paaJIWIIruX napua.HTax oo6opa 

a2rl 

2. ~OpMB.JIU3M l'(JIJ1 OIII!:C8HHJ1 CITB.pl!:BB.Hl!:fl B OKOJIOMarll'JeCKI!:X 

u cnepxTeKy'Il!:X c~pl!:'IeCKI!:X R:l'(pax 

B CJiy'J88 .fl:l'(ep, C0!'(8plK8lQI!:X 60JI:Olll08 'Jl!:CJIO 'Ja.CTI!:II B H838ITOJIHeH

HhlX o6oJIO'IKax, ,l'(M KOTOpllX yJKe cnpa.:sel'(JII!:Bbl npel'(cTa.BJieHM CM, 

Jierno noJiyTJRT:b ypa.:sHeHM CM c HenocTOHHHHM cnapl!:BB.HRer/21 . .lV1fi 

'J8THOit ITO!'(Cl!:CTeW ITpOTOHOB (HeiiTpOHOB) 3Tl!: ypa.BH8Hl!:J1 HMeRlT BH;l'(: 

(I) lli == _i_ 2 q .. ,Q.,(LJt·,/£.,) 
0 2 j' c/ci(J ;; 0 / (/ 

N = 2 7 0; V;2 (2) 

V ·
2 

- .i... It- Ej -.A ) E . = y( E j - J..) 
2 
+ 11;. 

'd -2 (1 8· ' j t7 0 (3) 
(:/ 

r.n;e B.j 1!: ~~ - :3Heprl!:l1 R BOJIHOBB.fl cpyHKIIWI B COCTOJ1Hl!:l!: j=fn, Sj}; 
~- = (2j +f)/2 • B cpopMyJie (~) MaTpll'JHllit aJieMeHT $/i' onpe,l'(e-

Jlff8TCJ1 K8K 

2(0!+!' 1 
:li"' = _ - <[~·ftJ</;·(2)] +jc/rj[J?•(IJ!Jj·'f2)}~->. (4) 

Qd llt2j +1H2j'+l} o " o o o 

~HKIIM {Y} (1} Yj·(2)}0 + B.HTRCHMMeTpll'JHB. OTHOCRT8JI:OHO nepecTB.HOBOK 

KOOpl'(l!:HB.T HYKJIOHOB /f.._ 2} , I!pH rrepexo.n;e OT CXeMI:l j) K 

cxetv.e L S -cB!13H B aToH BOJIHono~ cliYHKIIRH noRBJIJ110TCJ1 cRHrJieTHB.fl 

4 

( 

( $ = 0) 1!: TpRITJieTHB.fl ( $ = 1 ) KOMIIOH8HTH • B CRJiy CBOHCTB 

CR11M8TPIIR CTII!:HOBHX BOJlHOBbiX cpyHitiiR~ IIPOCTpaHCTB8HHB.J1 BOJIHOBB.fl 

cliYIDmRfl . .n:M $ =0 OK83JlBB.8TCJ1 'J8THOA, a ,l'(JIJ1 S =I - He'JeTHOH 

OTHOCRT8Jl:OHO nepeCTB.HOBKK .z; ~ .z; • EcJIH ,l'(OITYCTRT:O, 'ITO 

8MIIJlHTy.n;a Cl
2 rf IIpOT!OPIIHOHB.JI:oH8 a.MI!JIRTYJJ;e pa.CCMHM CB060.ll;IlliX 

HyKJIOHOB A , B.HB.JIRTI!:'IecKH npo . .n:oJI.llteHHOH B o6JiacT:o OTpl!:IIB.TcJI:OiruX 

3Hepr~9/ 1!: yqecT:O, 'ITO ,l'(Jll1 MB.JIHX aHepri!:H OTHOCRT8Jl:OHOrO .ll;BH

Jt8HHJ1 BeJIII'JHHH B.MIIJlRTy.n: A B lieTiruX cocTORHl!:flX CYIIleCTBeHHO 6oJI:&

me (no MO.ztYJm) B.MIIJlRTy.l'( B H8'J8THllX COCT0!1HMX, TO BKJIB.,!'(OM 

He'JeTHJlX KOMIIOHeHT B Cl
2 r'f MOJtHO IIpeHe6pe'I:O, Tor,!'(B. N:Ol!tHO orpa

HR'iRT:OCJ1 B3B.HMo.n;eACTBI!eM CX
2 rJ TOJl:OKO B CHHrJieTHIJX 'IeTHIJX 

C0CTOJ1HR!1X H MB.TpH'IHllft aJI~MeHT ~//' rrpe.ll;CTa.BHT:o B Bl!::l'(e: 

J:ij' = f j;rzdR]:2 dz jd7 2fJ·h,)Z[/z~)q2rJ0.,(?,) Zf/'fz2J· 
0 0 ~f (5) 

" Pe (Co-5 tif:z) Pe'(O!>:S Cl-z,.,_) 
t' ;t , 'Z~ t 

r.n:e '2{;· ('Z.) - Pa.IOIB..Il:&Ha.R: o!loJiolieliHaR: cliYHKIIHR; 

z, = YR 2 + 't.2j4 + R"t7 -z2 = JiR 2
+ z ';/4- R'l.? C4J' &..~ _ R

2
- z~ 

z,z .. - 't,~.:z·(6) 

IlpR IIOJly'JeHRH cpopMJJIN (5) !SHJI HCT!OJ1:030BB.H MeTO:l'( .:() -cliYHKIIKI"IO/. 

B CJly'Jae R:~ep Mar ~ HYKJIOHB. ypaBHeHHR .n;JlJ1 BOJIHOBHX cliYHKIIKH 

H SHeprHA Ez' i -ro o+-coCTOJ1HHJ1 MoryT 6HT:b npl!:Bel(eHIJ K BH!zy 

(I),{2), eCJIH B 3THX ypaBHeHBHX rrpoBeCTH pB.3JIOJt8HHe ITO 4· 
j 

orpaH!!:'IRT:OCJ1 IIepBiiMH HeHC'ieSB.XliiHMH 'JJ18HB.MR, a TaxJte 3B.M8HRT:O 

R 

B8.11RiiHHY XHMH'JecKoro UOTeHI:~RaJIB. _A HB. .Az'= E,./2 H liHCJIO llpoTOHOB 

{HeftTpoHOB) N- H8 +2{-2) .n;J1J1 R.n:ep Mar+2{Mal'-2) HYKJioHafii/. 

CHcTeMB. ypanHeHHft {I), (2) pemB.Jiac:r:. c IIOMOIIll>l> SBM rrpll 

HCT!OJ1:030BB.HHH 91\CrrepHMeHTB.Jl:bHOro SHB.'JeHBH napHoft aHeprR~I2/, 

5 



3. 3(fxpeRTIIIBHOe B38IDiOIJ;8liCTBHe B RaHaJie 'I8CTJma,..qacn~a 
B lffiT8pi!O~HOHHm: B8pl18.HTe 

B pa6oT/
9
/ Ha OCHOBe lffiTep!IOJIJllUWHHO!i <flopMyJill (IO) ,n.llf.! 3B 

B RaJiaJie 'IQCTJma-'JaCTJma C n =l B ITpH6JUDKeHHIII s- -CIIIJI HCCJie.n;o

BaJIHCb aifx'PeRThl C!I8pHB8Hfill B .A:D;pax r:ar±2 HYRJIOHa III 6J-IJ10 06HapylKeHO 

ITO.f!BJieiirre OTT8.JIRHR8Hlffi B atiTIJIHTy,ne Ji"- !IpH BIJ6ope ,nOCT8TO'IHO 

6oJil>UJoro rrprrT.A:JKeHH.A: B aNJIJIHTy,ne {ex f;rex,;-2). B aToi:i JKe pa6oTe 

6h!Jia npoBe[\eHa or~eHRa 3N:IIJil1TYl:\hl ,Yex B rroBepXHOCTHoli o6JiaCTl1: 

( R ::>: RA ) ' rrr.e ar!JlJ!l1:Tyn;a rf rrepexon;HT B 8MTIJII1:Tyn;y pacce.A:HH.A: 

D;BYX HYRJIOHOB, ll8XOn;.A:ll\ITXC.f! BO BHelllH8M ITOJ!e 11: B3811:MO,l~elicTBYIOU1lrX tie

pes ITYCTOTHhle Cl1J1b!. &JII1 rrpeHe6peq:r, liC:R8lK8Hl1:eM BOJIHOBhlX WYHRUI1li 

Herrpeph!Biroro crreRTpa ocJOJIO'le'lHHM rroTei~l1aJioM, aMIIJIHTyn:y I} 
r::o;:mo orrpe,T~eJIIJ:Tl> Rmt anaJIHTmecRoe rrpo,noJIJKeHHe aMITJIHTYl:\hl A 
pacce.A:IHIH CDOclO..nHh!X HYRJIOHOB !18 ¢l'I31l:'I8CROM JIIJ:CTe B 06JiaCTl'I 0Tpl'I-

IJ;8T8Jil>llh!X ::meprrrli OTHoc IJ:TeJil>Horo .l~BIDiteHH.A: Ea.,.H =- 2 I .A I . EcJil1 

orpaHil:'Il1Tl>cJI B arv:nJil1TYn;e A TOJil>RO Hy.lleBW.I MOMeHTOM OTHOCHT8Jil>Ho

ro IJ;Bl!.lK8HH.f! HYRJIOHOB 11 BOCIIOJI1>30B8Tl>C.f! Ilpl16JIIDit8Hl1eM ,nJIIJ:Hhl pacce-

JIHlJ:JI, TO IJ;JIJI B8JII1'll1Hhl JCX MOJKIIO IIOJIY'IIJ:Tb <flopMyJiy./9/: 

fex = -4/'Fj:r,(2m/).J.'I/
2 

(7) 

BeJI!1'll1Ha aex (7) CYU\8CTBeHHo 38BHCHT OT 3Ha'IeHH.A: XffiviH'IeCRoro 

IIOTeJ~IJ:QJia ). • TaR, .~Jif.! OCHOBHllX COCTO.f!HI1if ( i = 0 ) Rn;ep Jl.lar+2 

HYRJIOHa BeJIIl:'IHHa /.>./ ~ 4 MsB 11 {ex =-4,2; a. ..nM Jin;ep r.1ar-2 

HYRJIOHa B8JIH'Il1Ha /J..j ~ 8 lJsB 11 .(ex =-3. 

B CBJISH c TeM, 'ITO aHaJIHTH'tfecKoe rrpon;oJIJKeHne fThiTIJil'lTY.n:u 

OCY!l\8CTBJ!f.!8TC.f! B 06JiaCTb ,D;OCT8TO'IHO 60Jil>WlrX ITO MO,nJJIIO 3Ha'!eH!ftl: 

sneprHif / E"orH/:::, 7 MsB, pesyJil>TaTH pa6oTH/S/ MOlltHo YTO'IHHTl>, 

HcrroJI:r,sy.A: n;M aiviTIJIHTYl:\hl A rrpl'!6JIIDiteHHe sqipeRTlffiHoro pan;Hyca 

6 

[ 

"t. os , crrpaBe[\Jilffioe B ropasn;o 6oJiee UIIJ:poRoft aHepreTmecRoii 

o6JiaCTH, HellteJIH ou;eHRa (7): 

~ 2 ~ 
~X =- 4pF/.111t7- f/qs- 'losi?'Z/J.j/~ +(2~r~/J.//~J }, (8) 

r..ne as =-23, 7 PM -c~mrJieTHaJI .IJ;JIHHa pacce.A:HHR; "lo5 = 2,4 <l>M B 

IIpl'!6JIIDit8HI-!l~ H83a.Bl'!CHMOCTl'l OT <floprvru I!OT8HIJ;l'l8JI/I3/. BeJIIl:'IIffia j;;x 
B 3TOM CJiy'Iae OKa3HB88TC.f! MeHee 'IYBCTBl'!T8Jll>HOH R 3H8'tf8HH.A:~: .,\_ 

III paBHa -7,5 ..nM /J../~ 4 MsB H -9,4 ,lJ)lH /J./::=. 8 MsB. ,naHHhle 

3H8'I8HM Jex ITO MO,IzyJIIO CY!l\8CTB8HHO 60Jibllle BeJIH'IHH Tpa.HCcjJOpMa.HT 

4/yp:be IIpi'I HYJI8Bh!X rrepen;aHHhlX HMIIYJil>Cax .lVlli IIOT8HIJ;H8JIOB V ("t) , 

He CO,IJ;8plltallllrX OTTaJ!Rlffi8T8Jll>HOro KOpa H OIIHCHBa.RllllrX 3RCII8plH.18H

TaJil>Hhl8 Ce'IeHM HYRJIOH-HYKJIOHHOro paCCe.A:HHJI IIpi'I HH3RlrX sHeprHJIX 

/I3/. 

( o/Et ) -
1

jVfrz)cl~ ~ -3. 
d_?,(o) (9) 

B pa6oT/II/ IIpH HCCJI8,1l;OBaHHH sqipeRTOB crrapHBaHM B Rn;pax 

W~r ±2, ±J HYKJIOHa Ha OCHOBe HHTepiiOJIHIJ;HOHHO!i ¢opMyJIH (IQ) 

B IIpli6JIIDiteHHH s -CHJI 6HJI CI(eJiaH Bh!BO.I( 0 TON:, 'ITO IIpH Bh!60pe 

8MIIJIHTY..nli j€.x C I(OCT8TO'IHO 60Jil>WHM IIpOTJIJKeHHeM ( jex < -2) 81o1-

IIJIHTy,n;a Oi~t n;JIJI WHpoKoit o6Jia.CTH JII~ep CHJII>HO Bapi>HpyeTCJI. 

C HCIIOJIL30Ba.HHe:U Tpe60B8.HM YHlffiepCa.lll>HOCTI'I 8.MIIJIHTY.IIH Ji.-z B pa.-

6oT/II/ 6HJIO Ha~eHO ee 3H8'!8HHe {i~t.;::;;;: -0,25, IIpll:'IeM 6HJia OTMe

'tfeHa He'l:yBCTBHTeJI:bHOCT:b pesyJil>T8TOB pac'l:eTOB R BH6opy B8JIH'IIIIHH 

re.x B 06JiaCTH -0,5~~":S0. B CBJI3l'l c 3THM B pa6oT/II/ 6HJI 

IIOCTaBJieH IIO.I( COMH8HHe Bh!BO,n pa60T!l/9/ 06 OTCYTCTBHI'I crrapHBaHM 

BO BHyTpeHHeft 06JI8CTH H,nep. 

Cne,nyeT OTMeTHTb, 'ITO pesyJII>TaT pa6oTH/II/ Haxo..nnTcJI B 

IIpOTI'IBOpe'tfHH C pe3yJil>T8T8.MH pJII(8 pa60T/I4-2D/ 1 B KOTOpliX Ha 

OCHOBe M8TOIJ;8 Bp8KHepaf
2
I/ 6HJIO IIOK888HO OTCYTCTBI'I8 CBepXTeKy-

7 



'JeCTlf Jil~epHOH llaTeplilf HOplV'.aJI:bHOft ITJIOTHOCTH, ~1!31f'I8CROI I1plf'II!HOft 

SToro HBJliieTc.ff rrepeHopNifPOBRa 3B B RaHaJre 'Jacnn~a-'IaoTHUa B 

.ff,Il8pHOH rv:aTepRI! ITO Cp8J3H8HIDO C ITYCTOTHblr•: B3ai!MortelfoTBifeM, 

CorJiaCHO OIJ;8HR8M 3TI!X pa60T, B8Jilf'IIffia V. HBJlii8TC.ff M8JI01t ITO 
0 ~~~... 

a6coJUOTHoit BeJilf'II!He ( / (i,_/ < 0,3) n:, B saBHCHMOCTH OT Bbl6opa 

ITyCTOTHbiX I10T8Hn;RaJIOB B3ai!MO,rte11CTBR!I, MOllt8T COI{8plltaT:b JI!f60 

MaJIOe OTTaJIRn:BaHHe, JII160 RCRJUO'Il1T8Jl:bHO MaJIOe I1pi!TJillt8HI!e, !IplfBo

.It.fflll88 R SHa'IeHMM :mepreTHtJecxo:li meJm .1 ::::: I aB. 

B CBff311 CO CRa3aHHbiM BUllle H806XO,I{I!MO HaitTH TaROft HHTep

liOJI.ffn;lfOHHbllt Bapl1aHT I{JI.FI 3B, ROTOpuft, C O,I!HOf! CTOpO!ru, YrtOBJI8TBo

pRJl 6u Tpe6oBaHIDO OTCYTCTBR!I CB8pXTeRytJeCTJ<I .ffi{8pHoft MaTepRR R, 

C I{pyrotf CTOpOHbl, 6blJI 6u ,IlOCTaTO'IHO YHifB8pCaJI:bHbiM I{JI.FI lliHpOROro 

Rpyra .a:,n;ep. 

HRllte 6y,IleT HCI10Jib30BaHa CJI8~a.ff HHT8pi10Jl.ffn;I!OHHaR ~pMa 
I(JIJI aMI!Jll1Ty~ a 2 r..f 

vj c/E" a2rf= ciE; fv w"(R)r-a;_x{f-;/'(R/!tJ!(z):=ol :o~F(R)fo) (IO) 
dfi,.(OJ(rJu.tr ~<0/ ' 

r,Ile jfR) =_?(R)/_p(O) , rrplf'IeM _f'(R) - O,I{HOHyRJIOHHaR ITJIOTHOCT:b, 

orrpe,I!eJJ.Fiew.asr as sRcrrepRMeHTa no yrrpyro~w pacceaHmo 6ucTpux 

sJieRTpoHoB Ha srn:pax c y'IeToM sapRrtOBoro pan:Hyca rrpoToHa/221. 
B ~PMYJie (IO) BeJilf'II!Ha d£t:n/cffl,fo) =5/i./p"' tn"" •276 MaB 

" En pacc'IRTaHa I1pH tn = m R t: =45 llaB, 'ITO COOTB8TCTByeT 

208 nP aHeprmr ~pMR Heih'pOHOB I{JJ.FI R,I!ep, 6JIR3RI!X R ro .<)yHRIU!fl 

/("L) B ~pMyJie (IO), orrpe,IleJIJieMaa: RaR 

/h)= ;;---¥2
7o-

3 exn[-('Zft.o)2_/ 4¥-J 
I I ' (II) 

RMeeT 8.Ili!Hlf'IHyll TpaHc(flopMaHTy illyp:he rrpa HY.IleBoM nepe,IlaHHoM 

RMIIyJI:bCe R rrepeXOI(l1T B J"("Z)/...f-K 'Z. 2 ITpH 7.
0 
-0 ( s- -cJIIJlH) • 

HHllt8 .ItJJ.FI Be.lllf'Il1Hbl 'Z 0 HCI10JI:b3J8TCJI 3HatleHR8 'Z
0 

=!, 74 4t{ 

8 

'( / -clfJIL1). IlocJie,IlHee SHa'IeHKe coBrra,I(aeT co sHa'IeHI1erv'l 'Z
0 

<f!euo

MeHoJiorn'IecRIDC rroTeHn;l1a.noB Vh) Tlilla (II /I3/ R 6JHI3Ko K 

B8Jllf'Il1He pa!{Hyca ( 7;;- = ft /m;;- C ) , KOTOpHM orrpei(eJJ.FieT l'WJibHOI(Oll

CTBYiffilYIO 'IaCT:b HJRJIOH-HYRJIOHHbiX ITOT8Hn;l1aJio11'22/, ITapm.ceTp 11_ B 

~pMyJie ( IO) rrpHHl1MaeTcsr paBHblr:T n =0 ,2/3 11 I. CJiy'Ia:ll n =I 

COOTB8TCTByeT TpaitHUl10HHO HCITOJI:b3Y8MOMy BapHaHTY HHTeprrOJIJIIJ;HH 

B T80pHI1 ROH8'IHbiX cpepMH-GifCTeri5•9•II/, Bapi18HT 11. =2/3 CJleeyeT 

H3 RBaSl1KJl8CClf'IeCRHX pac'IeTOB aii:IT.JIHTyi(H a 2 r J B ROHO'J!lliiX 

HI(pax, 6epy!lli!X sa OCHOBy SaJ3l1Cl1MOCT:b aMI!JIHTy~ a 2 rf OT KF B 

HI{8pHOti i•18T8pH/
20/ • KaK 6UJIO ITORaSDHO B pa i:loT/B/, B8pl18l!TH 

n =I 11 n =2/3 Ka'IeCTB8HHO 6JII1SRl1, TaR 'JTO lll1:Ke BO BCeX p3C'Je

TaX l1CIIOJl:bSY8TCJI UHT8p!IOMIJ;l10HHI1ti Bapl1aHT C 11. =2/3. 

4. PesyJII>TaTJi pac'JeTOB ROHCT8HT 3B If rraRarreTpoB 

CITapl1B3.HH.ff J:(JIJI R:I{8p B ORpeCTHOCTl1 20 pg 

B HaCTO.ffllt8H pa60TG l1CCJl8.IlJ!OTC.ff c<fleplt'I8CKI18 Hl{pl.l Tl1IIa Mar 

±2 HYKJJOHa: 
2

IOP6 , 
210 Po , 206 PS , 206 f/:1 11 i!npa c pasmrTo:li 

CBepxTeRy'JeCTb!O: 
244 T/1. (npoTOHHaH 11 He:lirpoHHaJI IIOI(CI1cTeMH) a 

2
I
6 

Po (He:lfTpoHHaR rroncMcTeMa). 06oJio'1e'IHI1e BOJJHOBble <f!YIU\IJ,l1l1 11 sna

'IeHM 3Heprl1M Ei Clepyrcn 113 pa6oTI23 •241. VIcnoJI:hsyeMH:li 6asrrc BKJI:r<r 

'laeT 30 ITOI(O£lOJIOtJ8K I(JJ.FI Heih'poHa l1 37 ITO,I(060JJ0'18R I{JJ.FI IIpOTOHOB, 

CymecTBeHHoe paCillifPeHMe oi:loJio'IetJHoro 6as11ca n,JIR rrpoToHoB ItOCTl1-

raeTc.ff sa C'IeT BRJl!0'18HM RBaSHCTaiJ;HOHaprrux COCTOHHI1M C r:aJIHMl1 

llllfPl1HaMl1. 

Tpa.ItliD;ROHHO McrroJI:hsyeMHe aJiropl1TI!H BU'JHCJI8Hl1.ff napHHx 

ll.aTpl1'1HbiX 3Jl8M8HTOB idi' /25/, OCHOBaHHble Ha pa3JIOlK8Hl1l1 <flyHRIJ;f!l1 

j("t} B pHI{ ITO rapMOHllliaM t OTHOCHT8Jl:bHOrO yrJia lfeJKey B8RTQ-

p81Al1 ~ H Z: , ITplfBOI{.ffT R .ll,ByMepHbiM I!HTerpaJiaM, BRJU0'18la!1l1M 

I{BOJ!Hble CYMMRpoB8HM ITO MOMeHTaM f' B HaCTOH!l1e:lf pa.6oTe BeJIK-

9 



'Il1Hii C( · ., paCC!Jl1T!1BMl1Cb ITO ~pl;yJie (5), 'ITO II03B0.1Jl1Jl0 060itTU 
~Jj 

rpyn;nocr11 rpa,n;~HOHHiiX aJiropnTMOB np11 BKJlXJ'Iemtl'! R -saBI'!CI'I!.-iOCTH 

B 8B (IO) I'! IIOJlY'li'ITb 3H8.'11'IT8JlbHidi B!ll1rp!l!ll B pac'leTHOM BpeMeHI'!. 

0r5napyl!teHO, 'ITO BO BC8X I'IHTeprro~HOHHiiX BB.pi'IB.HT8.X MB.Tpl'l'Ilille 

3Jl8ivleHT!1 Jlii' t -CV!Jl IIpeBOCXOW{T COOTB8TCTBYI!ll1H8 MaTpi!'IHiie 

aJieMeHThl / -cuJI 6oJiee !Jer.: B 3 pasa, 'ITO xoporno corJiacyeTcH c 

pe3yJibT8.TaMH p8.C'i8TOB /J:;j' f 26f, r,n;e 6!:1Jl I'ICIIOJlb30BaH OC[(WJJIH

TOpH!lH 683110 • llpi'I'II'IHOH yMeHbiTI8HUH MaTpi'I'llillX 3Jl8M8HTOB IIpH rrepe

XO!l;8 or J - I\ / -cuJiaM HBAAeTcH pacipasi'IpoBRa o6oJio'ie'IlillX BOJI

HOB!lX ifJyHR[(UH, BXO!l;IIfllUX B B!1p8X8Hl'le !l;Jlfi :Iii' , ROTOpaH CBH3B.Ha 

c 6Jitf3ocniO 3Ha'ieHUH pan;uyca J -cl'!Jl R aqxpeRTI'IBHoii ,n;JII'!He BOJIHH 

RB8.3Hti8CTJ!li.U>l BO BHyTpeHHeii 06JiaCTI'I H.D;pa. YM8Hblli8HH8 $;/' Ilpl'l 

rrepexon;e oT S- R / -Cl'r-18.!'\1 I'!MeeT rrpHH[(I'IIIHM<>Hoe 3Ha'1eHI'!e B 

HHT8piiOJIH[(HOHHiiX BB.pi'IBHTB.X. 

B T86JI. I rrpen;cTaBJielill 3HB.'i8HUH ROHCTB.HT j B Bapi'IaHTe 

;Jjj' = :J = Cons t H rrapaMeTpoB 3B (IO) .D;Jlfi Be ex l1ccJie.n;yeM!lx H.n;ep 

!1pl1 l1CIIOJlb30BB.Hl'll1 MaRCI'I!.-!MblillX o60JIO'i8'1Hb!X 6a3l'ICOB B pa3Jli!'IHI.lX HH

T8piiOJI.fi[(l10HlillX Bapi'I8.HT8.X. BeJil1'1~nru ROHCTBHT j ORa31!Bam'CH .!l;OCTa

TO!JHO 6Jil13Rl1Ml1 R aHaJiori!'IlillM 3H8'18HUHM j1 , paCC'1l1TaHHiiM B pado

T/27 I. B o61>eMHOM napl1aHTc ( n = 0 ) B CJIY'Iae t- a / -c I'IJl 

aHa'leHUH /a,-,,) n;AA HeitTpOHHiiX rron;cl1cTeM oRa3!1BaiOTCH B I,6 

pa38 60Jiblll8 8.H8JIOri!'IlillX 3Ha'leHaii B rrpOTOHHliX ITO.D;CHCTeMaX. 3TOT 

pe3yJll;TaT H8Jlb3H CBH3aTb C ifJB.RTOM !l;OITOJIHI'IT8JlbHOro paCITil1p8Hlm 

rrpoTOHHoro o6oJio'1e'lnoro 6asl1ca rro cpaBnenmo c neJ:iTpOHHhlM, 

ITOCROJI:bKY yMeHniTI8Hl18 'II'ICJia ypOBHeit B ITpOTOHHOM 68.31'!Ce OT (I+37) 

.n:o (I+29) rrpl1Bo.n;aT R yBeJII!'IeHIDO / ji,./ Menee '!eM Ha 5%. OcnoBHoit 

!Ipi'I'li'IHOH p8.CXOJKI(8HUH ROHCT8HT Ji"- B 3TOM BapHaHTe HBJIR8TCH TOT 

ifla.RT, 'ITO MaTpi!'IHH e 3Jl8M8HT1! Jii' ( 1'1. = 0) ,llJIR HeaTpOHHiiX COCTOH-
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y 

-~ 

Hu:po 

/ 
f 

224r~z. 

216 Po 
n 2IOpg 

206pg 

224rft 

p 2IOp
0 

206HJ 

Pl1C. I. 

T8 OJHll\8 I. 

fj= Con sf s- -CifJill j' -CifJill 
MsB 

11. = 0 tt =2/3 1'1. =2/3 n =0 n =2/3 

(in tex =-3,1 ru.=o (in 
-ro=3,I 

ti,._ ,}"e.x '/_v-z. 

0,0758 -0,74 O,I9 -2,63 -3,IO -3,IO 

0,0852 -0,83 0,043 -2,96 -3,46 -3,71 

0,0772 -0,74 0,25 -2,55 -3,07 -3,07 

0,0894 -0,75 0,008 -3,06 -2, 7I -2,55 

0,0688 -0,46 0,22 -2,28 -1,92 -1,54 

0,0697 -0,48 0,31 -2,18 -2,01 -1,65 

0,0922 -0,54 -0,077 -3,38 -1,59 -1,42 

F(R)~ 

ol ~ 
~ 

-5 

4 5 6 7 8 9 R,<t> 

3aBUCHMOCT:b 

B BB.pl'laHTax: 

F(R)=(v..:f~·}l<)r!fJr-/111)) n;AA 2ID Po 

I - .8" -c liJlll ; 

2 - $- -CI'!Jlll; 

3 -I -CIIJID; 

4 - f -clfJill; 

fu. =0,31; (ex =-3,1; 

a"' =0; r~x =-2,18; 

a-.. ,. =-1,65; aR.K =-3,I; 

a<"' =0 fe)t =-7 ,6I. 

11 

n =2/3 

J"u,_ =0 
.Yex 

-7,47 

-7,50 

-7,64 

-8,25 

-7,63 

-7,6I 

-I0,29 



mrl1 BCiJmsu noBepxHoeTII weprm B epe,nHeM B I, 5 pa3a MeH:&llle aHaJio

r:rtJJlLJX L:aTplli:!HHX 3Jl81.18HTOB f(JlH npOTOHHHX eoeTO.fUliD1. B WfiT8p

!lO.llRl\HOIIIIO!A BapnaHTe ( ll =2/3) I1pll Bbl60pe 3HaqeHI"01 BH8lllH8H KOH

eTaHTbl ,Ye.x = -3, I, KOTOpoe eOOTBeTeTByeT tfx:>pr;,yJie (9) lVlH nyeTOT

HUX IIOT8HIUiaJIOB, B8Jli{I:!HH8 ,Yin I. 8HHeTe.fi HeperyMpHtE<1 06pa30M B 

eJlyqae g -ellJl, 'ITO ,Y'/6.8 OTMe'IaJIOe:& paRee B pa6oTe/II/, VI OI\a3H

BaeTe5l I1pliTJirVIB8KXf18H VI OTJIH'I8l<Xl\8lle.fi Ha <flaKTOp c=: 2 ,nJ1.fi HefiTpOHHHX 

u rrpoTOHHHX rro.n:eVIeTerr. B eJiy'Iae / -cVIJI. B VIHTeprrOJI.fii.J;VIOHHOM 

BapVIaHTe ( rL =2/3, ru. =0) .nJ1.fi J-_ VI I -eM 3Ha!JeHM KOHeTaHTH Yex 
OKa3HBaiOTe.fi n;oeTaTO'IHO YHHBepeaJI:&HHMVI VI, ear.1oe B<umoe, 6JIVI3KIIMH 

I(Jl.fi H8HTpOHHHX VI ITpOTOHHHX IIoll;eVIeTeM, KOHKpeTHHe paeqeTLI TIOKa-

3HB810T, 'ITO TIOeJie.IJ;HVIM BapVIaHT yeTOR'IHB OTHOellT8JlbHO MaJlliX BapHa,... 

IJ;HH 3H8'I8l!VIH KOHeTaRTbl d'-11. (IIpH H3M8!!8HHH KOHeTaHTbl y,·,_ B 

HHTepBaJie /;fi.,_/:0 0,3 3H848HM BH8lllH8H KOHeTaHThl j'e.x MeHJIJOTe.fi 

He 6oJiee 'I8M Ha IQ%), 3aMeTIIM, 'ITO B IIOeJI8.IJ;H8M e.JIY'Iae, K8K VI 

B 06'hm>1HOM B8pVI8HT8 ( n =0), 3H8'I8HM KOHCT8HT ll;Jl.fi J- -GHJI OK83hi

B8!0TeJI no MOizyJllU I1pVI6JIH3VIT8JlbHO B 3 pa3a l.~eH:&me t H876.8JIH B e.JIY

qae J -UVIJI, qTo eB.fi38HO e OTM8'IaBUJefieJI lllillle pasmmei1 B 3HaqeHMX 

napHHX ~.~aTpVI'IHHX 3Jl8M8HTOB Jdi' .IJ;Jl.fi 3TiiX eJiyqaeB, 

Ha pVIc.I npen;eTaBJieHH <flYHKI.J;llli! F(,t;J) 113 (IO) .nJ1.fi Rn;pa 2IOp0 

Bo Be ex paeeMaTpliBaervJUx miTeprrOJI.fii.J;VIOHHHX BapaaHTax. KaK Blil.nHO, 

B8p1!8HTU (je):. =-3,I, (u,#O) VI ( J'i, =0, de• f. 0) B eJiy!Jae .t -CIIJI 

o'IeH:& 6JIVI3Kii npyr K ,npyry. HanpoTHB, n;Jl.fi ./ -eaJI 3TH .n:Ba BapVIaH-

Ta ffilT8piTOJUIIJ;v!H ITpVIHIJ;IiiiVIaJI:OHO OTJllf'IaJOTeJI .ll;pyr OT ,D;pyra: B TO 

BpeMH KaK B cJiy'Iae ( {ex =-3, I; ,Yi,, =F 0) nepeHOpMifPOBKa 3ifXPeKTHBHo

ro Bsan:.;on;eifcTBiiH BO BHyTpemreii o6JiaeTII .H:n;pa no epaBHeHHJO c 

B3811!v:on;ei1eTBVI81.1 B noBepXHOCTHO.il: 06JiaeTH MaJia, B BapHa.HTe 

12 

• I 

' ·J 

( J"in =0, (ext- 0 ) ne;.>eHopMifPOBKa eym.ceTBeHHa, npVI'IeH 3Haqemur 

F/R) B rroBepxnocTuoii oCiJiaeTH eooTB8TeTBYIOT snal!riTeJI:OIIOMY 

yellJI8HHJO npHTJIEeHlill B :JB ITO epaBH8HHJO C nyeTOTI!bLi B3al!: :on:iJV.

eTBHeM (9), 

CJie,eyeT OTMCTHTh, 'ITO TOJI:&KO B3pH8HT lfHTCpiiOJIJIIJ;VIll ( t-·~ = 0 ) 

Y.ll;OBJI8TBOpJI8T O,nHOBp8l·f.8HHO ,li;BJN Tpe60B8HV .. m:: yeJIOBHIO OTCyTCTDiiH 

CBepxTeKyl!eCTH Jin;epHOH M8Tepi1VI II ymmepeaJibHOeTH ]\Jl.fi Deex 

ueeJien;yeMux Jin;ep. O.n;HaKo nenoJI:030BaHue / -eM npenrrol!TnTeJI:&Hee 

B8pll8HTa C /) -eVIJia!vllf, TIOCKOJI:OKy ::JB ,noJIJKHO llM8Tb KOH8t{Jilll! p8,JJ;IlJC 

I(efieTBM, 06pamaeT 1!8 ceOH BHIDraHII8 TOT QJaJ\T, qTo 3HaqeHII.fi {ex 

B BapuaHTe (,(in -=0) e / -cVIJiaMH xopo!llo corJiaeyroTeJI e oueiiKar.:VI 

8MIIJIHTY1l;bl Je-" (-7 ,5 + -9,4), ITOJIJ'ICHHb!MVI B pa3I(8Jle 3 IIplf lleiTOJI:03o

B8Hllll rrpll6JIH76.eHM sqxpeKTHBHoro pa.n;Y!yea (8). KaK rrm<asaJIH paeqe

Tbl, nepexo.n oT eJiyqa.H !/ = Con.s f K BapuaHTa.M e HerrocTOJIH!lbiM enapvr

B8HifeM ll;Jl.fi Beex lfCeJien;yet.1b!X .fl.ll;8p rrpll:BQ!l;lf'T IC TIO.HBJI8HHIO CJllieCTBeH

HOH j -38.Bilemtoe•ra BeJIVI'IIfH ~· • MO.!lYJ!b OTHO!llC!!M MaKeHNaJib-

HOH pa3HOCTII BCJIIfqUH ~- K B8Jllfi:!HH8 LI.JF He !1p8BU!ll88'1' :::: 2, 5 

.nJ1.fi ~ -eM e n =2/3 VI eooTaBJI.fi~T 0,8 + I,O n;Jl.fi /-eM, a 

T8EJK8 BO BCOX OO'h8MHHX BBplfaHT8X, CJie,n:,yeT OTMCTHTb, qro T(J!H 

H8IIOeTOHI!HOPO errap!IB8HII.fl B8JIHI:!V!H8 fiiF OTJillqaeTeJI He 60Ji88 qeM 

Ha IO% OT 3HaqeHM Ll. . B CJiyqae fli/' = Cons t • 
,UJI.fi I1pOB8pKH pa.3JMHOCTI1 paeeMOTp8HHUX lllilll8 CX8M llHTepiTOJIJI

I.J;lllf M076.HO IIpllBJieq:o SKenepW~8HTaJI:OHJIO V!HqDpMaL~If!O 0 IIOJI076.8Hllll 

B036y76.l(8HHHX o+ -eoeTOJIHHH Jin;eo r.;ar +2 HYKJIOHa. Pac'IeTH3JI cxeMa, 
' -

HeiTOJlb3J8M8JI ,ll;Jl.fi OITifCaHiiH STHX Jin;ep, IT03BOJI.fi8T orrpen;eJIHTb 

SHeprlllf Ei i -x B036yJK;n;eHHHX o+ -eoeTOJIHVIR rrpa Tex lite 3Haqe

HMX rrapaMeTpoB 3B, C KOTOpbll.:li paCC'IllTUB8JO'l'eJI 3HeprHII OCHOB!lllX 
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COCTOH!!l1i1 U31ll!LIX WJ;ep. B T06JJ. 2 rrpeUCT3BJl8lill D8JlJi!'!IHill 3lleprt1M 

n8pBoro ( £, ) 11 BTOporo ( £2 ) B036ylK,U8Hl111X 0+-COCTO.fiHJi!H, paCC'li1-

T3Hlill e :'"(Jill paccr.13Tp11Eaer.iL!x OH:oJJorr.arntJecRnx m1;ep Ha MaRc n:.raJJ:oHHx 

o6oJJO'l8'llillX Cia3Ji!C3X. CJJeeyeT OTl1i8TJi!T:O, '!TO BO BC8X Bapi13HTax 

Bbl 6opa napaMeTpoB 3B 3HatJeHii!R sHeprt1M E1 Iii E2 ~.13JJo tJYBCTBHTeJJ:o

HH !{ o6pesamm or:loJJotJcqEoro Ciasaca. KaR BI11T,HO Ii!3 ra6.1JiilUI1, 

B3pi13HTH /}jj' "'CMsi Ji! ri, == a c I -Ct1Jl3MI'! U0CT3TO'!HO xopomo 

Olll1CIJB3KYI' 8IWTI8pf!;.:el!T3J!blill8 3H3'!CIH!R/28 •29/ E, , £2. B 206 pg H 
0 10 Q E2 B "" Po . lfTo JKe rcacaercR Bapii!aiiTOB ( 11.. =2/3) c cJ -CHJIBMH, 

To B cJiyqae 
210 Po onn npHBOURT R :JHeprii!Ii! Ez , na 450 K3l3 rrpeBbl

wmauei1: ::nwnepm.1eiiTa.'l:oHyiO ::mepr100 • .UanHa.fi pasnl1IJ,a CJl!18CTBeHHo 6oJI:owe 

HeorrpeueJieunocTJi! B orrpen;eJieHii!Ii! E2 ( ::::: 200 K3B), RoropaR cBRsana 

c BapnaL(Ji!Rr,cJi! oCioJiotJetJ!illX napa\:e·rpoB pactrernoi1 cxeri!H. IIpel(cTaBJUI

ercH HHTepecirur,, 3KCTiepm.1eHT3JJ:OHoe IWCJiel(OBanHe enatJeHHi1 E1 H E'z 
UJlfi OCT3Jl:OHIJX HJlep, 'ITO I.cOll\eT J(3Tb UOITOJJHHT8Jlhlill8 apryMeHTU B 

riOJlb3J TOr0 Ji!JlH HHoro Hl!T8pllOJIJIL\HOHHOrO Bap11:3l!T3 • 

5. Ko8Cgn!1lJ,I1:eHTLJ ycii!JieHWI rrp11 <X -pacrra.ge oKoJJoMarl!

'leci,I-!X H CBepXT8KY'fi1X R,geo 

B pmmax ne R -MaTpll'lHoro BO.pl1aJITa Teopl!l! o<: -pacrra.na 

a6COJIJOTIIaR o( -ump;ma I(JIR rrepexoua 113 OCHOBHoro COCTOI!HI!H '!8TI!Q

'18THOrO pOUI1:T8JlbCROro R!.(pa B OCHOBH08 COCTO.fiHJi!e ll;O'l8pHero RUpa 

B p3MR3X 060JIO'l8'JHO}i l!O.U8Jll1 CO Cll3pl1B31!1!8N. m;,eeT Bl!/4/: 
~2 1!.+[ ~~--r:. =-"'-/2. (-1)" r'BI'. B(' G· Gi ((2;>tH<j?+f) X 

oc f 28 :l/2 i i 'L tf d"- of cr 
o~if/' o0 . 2 (12) 

X !t:xA(R):i;(R)0:(R)lfJ:(R)R
2
dR/' 

0 

r.11;e ~/R)- rroTeHL\Ji!aJI B3aJi!;,;onei1cTBii!R o<: -tJacrl1IJ,I1 c notJepHm:. 

RUPOM, B rrepBo:.; IIpl16JIIDK8HJi!Ji! orrpen;eJIReMHM CyMMOM '!8THpex o6oJio-

14 

Hn;po 2ro P6 

~ E1 E,;_ 
T 

B 

!Ji/'= Cond 2,24 4,00 

11 =0 1,7I 3,96 

J 
1'1. =2/3 

Mx=-3,1 
aU!. ~O 

1,59 3,05 

/'/,_ =2/3 
1,64 1 3,16 fex ~0 

(,:, =0 

n =0 1,65 3,91 

! 
n. =2/3 

aex=t,1 t.:n 0 
1,65 3,91 

h. =2/3 
J'(x ~0 tbt =0 

2,04 3,87 

sKc rre pJi!MeHT J - -

Ta6JIHUa 2 

2o6 Pf3 210 Po 2o6Hg 

E 1 E2 E, E2 Et E2 

1,32 2,57 1,79 2,39 1,05 3,69 

1,28 2,30 1,76 2,14 0,95 3,82 

1,15 2,56 I 1,39 

i 
2,98 0,98 3,25 

1,15 I 
2,56 I 1,45 2,67 1,01 3,23 

1,36 2,28 1,64 2,12 1,03 4,13 

1,35 2,29 1,63 2,I3 1,0I 3,96 

I,3I 2,55 I,55 2,24 I,03 3,37 

• I 

j I,1;i 2,32 - 2,22 1 - -
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'!8'JIIIJX ITOT8Jml18JIOBj J; ( R) - peryJUipH8.H pan;aaJI:&Ha.H KYJIOHOBCKM 

}!yHicutm c L=O , nopr.mpoBaHHa.H na J- --<PYHI<:UlflO no sHepi'l'!JI; 

NcJ.. =5,5.ro3 <PM 
912 • B <fx:Jpr.~yJie (I2) cpar\TopH Be ytJaTHBam 

ITOilpaBKY H8 H8TO'J8'JHOCT:& o( -'!8CTI'll.0/30/, a ~~, q;_;, - I'8H8aJJ.Q-

I'lf'J8CRl18 RO:><Jxpffi.\l181!Ttl OTIJ;8Jl81llill il;BYX 1!8RTpOHOB U'l I\BYX IlpOTOHOB 

COOTB8TCTB8HHO. B CJJyqae IlpOCTOR OClOJIO'J8'JHOt!: MOJJ:8Jll! I'8H8aJJ.OI'l1-

qecrme K03<fxPl1IUleHm ~~ , Gjf' npl1HHM810T Dl'l/3I/: 

G· = j/s(Q· -s +!)/Q S;·/ 
j (/ ;; (7(7 0 ' 

(I3) 

r.n:e s - qacJJo nap nyrtJIOHOB B no.n:odoJIO'!I\8 j B pOI(l'IT.8Jl:&CROM 

Hupe; io - o60JIO'J8'JH08 COCTO.fiHl1e, B KOTOpOii. E8XOJJ:l1TC.H napa 

HYKJJOHOB, y'!aCTB.YI0'.!18.H B <Popr.mponamm o( -'!8CTI-!UU • ,U.n.fJ: OKOJim~8I'H

qeci\l'IX HTJ;ep 
2I0 Po l'l 

210 PB , pacnai(aiDUHXCfl B 206 P8 l'l 206 H:J 
C OOTB8TCTB8Hl-'O, I'8H88JIOI'l1'!8CKH8 IW3qxplml'l8HT!l ~;,_ , G;;, MOlltHO 

Bllp8311Th qepe3 K03qxpl1Ul181IT!l ~· /
7 ' S/, CBH3aHHil 8 C B8JIH'Jl1H8Ml1 ~· 

CJl8I\JIOUjl1l\1 C00Tl!Olii8Hl181.c: 

[' --
~ =(-f) Jl~ ~~/Eo -2Ej.f. (I4) 

Tor.n:a n;JUI 2I0 Po /7/: 

G· =]· (2o6pg)~~., 
"Jn. 'jl'l- d"- GiP = _ljr (210 Po)fl- ;;;J (I5) 

a JJ:JUI 2IOp8 /7/: 

Gel~= ~~(2to Pt)ft-'z;;..J 0? =-';;,(2o6Hj)'j?. (I6) 

,U.n.fJ: .fin;ep C pa3Bl1TO.li CBepxTeKy'!eCTh!O TeopeTI{'J8CKOe 3H8'!8HI'Ie 

ol. -liiHpi'IHil li'OJKIIO IIOJIY'!IfTb !13 <fx:JpMyJII1 (12) IIpi'I I'ICIIOJI:030B8Hl11f 

CBepxTeKy'!IDC I'eHeaJJ.OI'I'I'JeCKIDC K03qxpi'IIJ;I'IeHT0/3I/: 

/1 I~ I' i to ( l r 1/ i /) Q •f 

Gc = IQ,. Zf. /!;·(-f) ·' . lf., Zf;r + Yi' ~' ;; (I7) 
(/ ;; {/ J cFj :J 0 (! • 
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CJie.n:y.fi pa!loT/
31, BBe.n;eM TeopeT!ftJecKI'I~ Roaqxpi'IIJ;MeHT ycHJiemm 

K,? , orrpe.n;eJI.fie~'llfi Ka.K OTHOllleuze ot. -llllipi'IHil (I2), paccql'l

TaHHo! C I'8H8aJJ.OI'l'l'!8CKI'IMl'l K03qxplmi'IeHTaivll'l (I5), (16), (!7), K 

o( -llllq)HH8 (I2), pacCql1TaHHO! TipH l!CIIOJI:b30BaHHl1 I'8H8aJJ.OI'l1-

qecKHX RoaqxpeuHeHTOB (I3). AHaJJ.OI'H'IHllM o6pa3oM orrpe.n;eJieHll TaruKe 

H8.ttTpoHHllt!: Kn II TipOTOHHHt!: K? T80peTI!'J8CKHe K03qxpl1UI'I8HT!l 

ycHJieHRH. 

B Ta6JI. 3 rrpnne.n:eHil 3HaqeHRH K"? , Kll. , ;y, .ItJIJio<-pac

rral(a .fi.n;ep 
224 Tl!., 210 pg H 

2ID Po , paccqi'!TaHH!le rrpa HcnoJI:o3oBa

Hl11'I MaKCHMaJI:&HilX 060JIO'I8'IHilX 6a31'ICOB .Il;JUI J/i'=(017sf H HHTepriOJISI-

UHOHmJX BapHaHTOB c ff_ I'! / -cHJiatviH. Ka.K CJie,n;yeT 1!3 Ta6JII1Uil, KY 

KM8DT 0JIH3KH8 3Haq8HHH BO BC8X CJiy'IaHX (OTJIH'JI'I8 Ha qaKTOp ~ 2). 

MaKCI'IMaJI:bH!lX 3uaqeul!ft KY .n:ocTHraJOT B l!HTeprroJI.fiUHOHHilX BapliaHTax 

C s -CWiaMH, MHHHMaJI:OHlle lite 3HaqeHRH KY CBH38Hil C OO'beMH!lrAH Ba

pHaHT8MH ( n. =0) c S"- I'! / -cWiaMH • .1tJI.fi cJiytJM ( J"i'n.. =0) c ./

CI'IJIB.MH 3Ha'I8HM KY ORaaHBam'C.H H8CKOJI:bKO M8H:b!IIKMI'I, qeM l(JI.fi BapK

aHTa f~JJ·' = CMs t • Ha pHc .2 rrpe,;:tCTaBJieHll 3a:BI'ICHMOCTI'I Rosqxp~HeH
Ta KP ,Itii.ii oc -pacrra.n;a 

224 Tit oT tJHCJia yqHTHBaeMbl.ic B ouoJioqeqHOM 

6a3Kce rrpoToinrux yponueit. BH.n;Ho, qTo ImTepnOJJ.IIUliOHHll:lt napl'laHT 

( /, {i>t =0) HMeeT T8!{~6JmH!l K !ltlCI:llli8HHIJ .n;JUI R03@W~l'!8HTOB ~ 
B OTJII!'JHe OT BapHaHTOB !j=Co~tsf II ( tf, {Ut. =0). TeM He M8Hee, 

pemeHHe rrpoOJieMbl HacumeHRH KY Tpe!lyeT 6oJiee RoppeKTHoro yqeTa 

BKJiaJJ:a COCTORHKft HenpepHBHOI'O CII8RTpa. 

IToJie3HO OTMeTHT:o, 'ITO rrpw orpaul!qeHHH I5%-! TO'IHOCT:DD B 

orrpe,n;eJieHHH BeJIHtJI'IHil KP B BapHaHTe (in. =0 c f -cHJiaMH MOJKHo 

IlpOB8CTH oOpeSaHHe OOOJIO'IeqHOI'O 6a3HCa, OCTaBJIRR B HeM COCTORHKff, 

OTCTOHmHe He OOJiee, '!8M Ha !3 laB OT IIOB8pXHOCTH ~pMH. 
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224 Tli 
napua.HT 

K, Kp Knp Ktz 

g=Cond II,26 64,51 524,8 14,57 

'Z =0 11,79 43,29 364,1 10,24 

l'l=2/3 

g- fex=-3, 1 13,26 72,55 661,1 17,37 

t•~"'o 
11=2/3 
(edO 13,03 62,92 569,3 17,35 

0, ... =a 

IZ=O 11,55 40,68 339,9 8,23 

1'1=2/3 
11,46 43,99 362,7 8,52 J ~ ... =-3, 

tr:...""o 
l'l=2/3 
(edO I0,09 59,56 440,4 12,1 

(,;..=0 

Kp 

60 

50 

40 

30 

tOO 200 

Ta6.'lliT(a 3. 

210 Po 2fopg 

Kp Knp K_, Kp Knp 

20,68 216,9 3,28 7,27 24,84 

13,25 106,7 3,10 3,16 10,11 

24,48 300,6 3,51 7,93 29,63 

20,88 260,9 3,48 8,58 31,64 

11,54 78,2 2,99 2,51 7,65 

12,82 89,0 2,99 3,02 9,24 

I9,IO 177,5 3,06 7,37 23,3 

PHc. 2. 3aBHCHMOCTb npoTOHHoro 

KO 3qxjl!t!UHeHTa yCMJieHHil 

){p OT qHCJia yqHTHBae

MHX O~HOqaCTHqHHX CO

CTOilHHB N::f;(2j+fhJISI 

ol-pacna,n;a 
1224Th B Ba

PHaHTax: I -tJ" Const; 
2 -/)- CHHH, fl-17 =0; 

J -~ - CHJIH, (i-17 =0. 
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6. 3 a K n ro q e H a e 

0CHOBHOi1 pe3yJII>TaT H8CTOJIUl8fi pa00T!1 COCTOaT B TOM, qTo HFtti

ll;BH lrnTepnoJJJ:Il.iaomruil: Bapaa.HT rvm <Jij'xpeKTaBHoro B3arn.:o.neilcTmm n 

Kana.Jie '!8CTM:Ua-qacTM:Ua c ClMmm KOHeqHoro pan;ayca, KOTopHti 

Yl\OBJIBTBOpHBT YCJIOB!I!RJ O'l'CYTCTBM CBepXTCKyqeCTU JliJ;CpHOH il3TCpna, 

11!£88T T8flD;CHLUliO K H8C11Ul8HniD B K03qxplll.J;UCHT'DC yCUJICHID! 0( -pacrra.n;a, 

D+ .. n:aeT xopowee ormcauue sneprnti Ros6yll\n;CHI!b!X -cocTOJIHUH n 

oKoJro:.;aruqecKux .Frn;pax v: m,;eeT .n:ocTaToqHo ymmepcaJII>Hhle snaqemm 

KOHCTaHT ,n:JJJI HBHTpOHHhiX a UpOTOHHhiX ITO,ll;CHCTBI:l Jln;ep B OKpCCTHOCTH 
208 P/3 • OOHflpylKeHa npUHI.\li!ITUa.JII>HaJI aCIDI},JBTpHJI Bapuam:oB c 

~- 11 j -cUJiar:m. 

IIpe,n;cTaBJIJieTcJI HHTepecrlb!M n;aJII>Hetiwee pasmrTne frccnen;oBamn1 

Kaic n Harrpannemm yBenn<remm qucJJa :myqa.eMux Hn:ep, Tille a n HarrpaB

nemm y'leTa cocToHuati nenpepHBHoro cneK1'pn B o6oJJoqetmor:. oasrrco. 

ABToph! cqnTaJ:>T cBo1n.1 npawrmn!: ,J~oJiro:,i BupasuTI> tJ.ilaro.n:apnocTI> 

B.A.Xo.n:eJIID, r.r.EyuaT.fiHY !1 H.H.:.InxaifJIOBY sa CTffli'YJIHpymu;ae 

D;f!CKYCCHH. 
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