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1. BBe,IJ;eHHe 

B ,IJ;aHHOH pa60Te 06C~,IJ;aeTC~ ~YHK~HOHan nnOTHOCTH ~HeprHH /$IT)~ 

noc-rp oe aasrã c nOMOlIl,hIO MeTO,IJ;a noxarrs no-eracnn-aõ aux npe06pa30BaHHH /MITMIT/. 

BonHOBaH ~YHK~HH MHOrOlJaCTHqHOH CHCTeMbl B MITMIT onpe,IJ;enHeTcH/l,2/YHHTap

Hb~ npe06pa30BaHHeM Ha,IJ; ~YHKUHeH, 3a,IJ;aIOlIl,eH Op6HTY B rHnb6epTOBOM npOCT

paHCTBe. ITocKonbKY npe06pa30BaHHe 0,IJ;H03HaQHO CBH3aHO c nOKanbHOH nnOT

HOCTbIO lJaCTH~/2/, BonHOBaR ~YHK~HH, 3HeprHR OCHOBHoro COCTORHHR H BCe 

HCKOM~e Ha6nro,IJ;aeM~e CTaHOBRTCR ~YHK~HOHanaMH nnOTHOCTH. TaK KaK Op6HTa 

He ~HKCHpODaHa, TO BH,IJ; ~YHKUHOHanOB RBnReTCR YHHBepCanbHb~ T.e. coxpa

HReTCR ,IJ;nR nro60H/B T.lJ. H C06CT~eHHOH/ Op6HT~. TaKHM 06pa30M,KaK BapHa

UHOHH~H MeTO,IJ;, TaK H BaPH~~HOHH~H npHH~Hn illpe,IJ;HHrepa ~OpMynHPYIOTCR B 

TepMHHaX nOKanbHOH nnOTHOCTH. $YHK~HOHan nnOTHOCTH KHHeTHQeCKOH 3HeprHH 

npe,IJ;CTaBnReTCR ,IJ;BYMR CnaraeMb~H:nepBOe H3 HHX twr~] COBna,IJ;aeT c rpa,IJ;H

~ " /3/ ,.., [1 •eHTHOH nonpaBKOH BaA~3eKKepa ,a BTopoe ~~ f HMeeT BH,IJ; nnOTHOCTH 

KHHeTHlJeCKOH 3HeprHH TOMaca-$epMH H TOlJHO COBna,IJ;aeT c HeH ,IJ;nR 6eCKO

HelJHO npOTRJKeHHblX cHcTeM/ 4/. ACHMnTOTfP-IeCKOe nOBe,IJ;eHHe nnOTHOCTH 9l~) 
nonHOCTblO onpe,IJ;enReTCR rpa,IJ;HeHTHb~ qneHOM t\Nt~] -v t:q)L/S c nOMOlIl,bIO 

BapHa~HOHHoro ypaBHeHHR 3Anepa-narpaHJKa. ITocJ<onbKY npe,IJ;CTaBneHHe nnOT

HOCTH KHHeTHlJeCKOH 3HeprHH RBnReTCH TOlJHb~, TO B ,llaHHOH lIepenRTHBHCT

cKoA nOKanbHo-nnoTHocTHoA~opMynHpoBKeTeopHH He npe,11CTaBnHeTcH B03MOJK

HblM BBe,IJ;eHHe ,IJ;PyrHx rpa,IJ;HeHTHblX nonpaBoK, KOTopble ~lOLnl1 6hl 113ME'HJlTb 

aCHMnToTHKY nnoTHOCTH 9(~). Bonpoc O BBe,IJ;eHHH rpa,11HeHTH~x nonp3BoK
VI. 

3,IJ;eCb pacCMOTpeH c nOMo~blO MHHHManbHoH ~ -penRTI1BI13aUI1H TeOpIJl1. OKa

~bJBaeTCR, lJTO B03HHKalOlIl,He rpa,IJ;HeHTHble cnaraeMble npllBO;:IRT TonbKO K ~t_ 
nonpaBKe B 3HepruH OT,IJ;eneHH5J lJaCTHUbl Et= = E;I.P. + 0\1:,,-). 

ITpHBe,IJ;eHHaR 3,IJ;eCb nOKanbHo-nnOTHOCTHaR ~oPMynHpOBKa Mel0~a ~YHK

I~HoHana nnOTHOCTH 3HeprHH /MlIJIT3/ HMeeT MeCTO H ,IJ;nR cny~aR, KOrni'l Op611

Ta Ow COCTaoneHa H3 O,IJ;HOQaCTHlJHbIX ~YHKUHH B BHD,e ,IJ;eTepMHHaHTa Cn3Te

pa. To r,IJ;a M$IT3 eCTeCTDeHllblM 06pa,;30M CBR3blBaeTCR c MeTO,IJ;OM XapTPl1-1JoK3, 

npHlJeM, B npHHUHne, MOJKeT TOlJHO Bocnp0;13BO,IJ;HTb ero pe3Y.'1bTaTbl. YI1c.'leH

Hble paClJeTbl c "V, o6pa30BaHHofl H3 OCUHnnRTopHblX ~YHKUJlrl, 6blflH npO,IJ;enaHbl 

B pa60Te/S~ r,IJ;e nOKa3aHo, ~TO naJKe unR ZOSpa pac~eTH~e R,IJ;epH~e xapaK

TepHCTHKH M$IT3 Mano OTnH1talOTCR OT nonYlJeHHblX TO\{H~IM MeTO,IJ;OM X1J. )lnR 

cpaBHeHHR OTMeTJ.1M, lJTO npe,IJ;JlaraeMble ,IJ;O ClIX nop ~eHOMeHOnOrHqeCKHe/6/ 
HflH KBa3HKnaCCHlJeCKHe/

7/ ~YHKUHOHan~ HenpHrO,11HW npH non~TKe BOC

npOH3BeCTH xapTpH-~OKOBCKHe pe3Y~bTaT~, B \{aCTHOCT",Ooo6~e Henb3R onpe

,IJ;enHTb O,IJ;HOlJaCTHlJHMe R,IJ;epH~e xapaKTepHCTHKH. 

B H3naraeMOM 3,IJ;eCb nOKanbHo-nnOTHOCTHOM BapHaHTe MeTO,IJ;a X$/nITX$/ 

OTMelJeHHaH B~rne CTPYKTypa nnOTHOCTH KHHeTHqeCKOH 3HeprHH coxpaHReTCR, 
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rrpHtIeM OKa3blBae1'CH BOSMO)!(HbIM cne.na r-s nexo-ropsie OÔmHe SaKJ1l0tIeIlHH • .IlnH 

anep ts -OÔOnOtIKH c'narae!'<1Oe ~~~91 aa avnae r'ca H OC1'ae1'CH 1'OnbI<O r'parra

e'H1'HbIH x.ne n l:w [~] . .IlnH ÔeCKOHetIHblX CHC1'eM s an ynae-r c a rpa,lJ;HeH1'llblH tIneH 

H OC1'ae1'CH 1'OnbKO 1::'Tq[~] , K01'OPblH rrpHHHMae1' BH,lJ; rrn01'HOC1'H 3HeprHH 

TOMaCa-~epMH /~ ~~/~ /. YtIe1' MHHHManbHOrO penH1'HBHSMa B nnx~ He BHOCH1' 

npHHUHrrHanbHWX H3MeHeHHH sa HCI<n~tIeHHeM cnytIaH H,lJ;ep 1$ -OÔOnOtIKH.3,lJ;eCb 

rrn01'HOC1'b KHHe1'HtIeCKOH 3HeprHH ua ManblX paCCTOflHHflX v.s (J,Z.z.sj:...c1'alloBH1'

CH o1'pHua1'enbHoH, "11'0 CBH,lJ;e1'enbc1'Bye1' o HenpHMeHHMOC1'H Me1'O,lJ;a x~ c 

~:-rrorrpaBKaMH K 31'HM H,lJ;paM. 
C 

2. OCHOBHwe rrOnO)!(eHHH MflMn
 

BonHoBaH ~YHKUHH B MflMn/ 
2/
 

11 
\\1 (4.... -)_ nAl j\-r\.) 'õ:H~) 11. \11 l f~~) ~l~\ ... , I(~))J 
't'~ 'l'.,Y"", ... ,"-. - . ,2. 1õ'Ç. 't" /1/ 

_ ~:.l. '(":, ~ .... '" (1-)
r'ne 'JI - Sa,lJ;aHHaH MHOrOtIaCTl-ltIllaH rpYIlKUHH, ~l")::: '(":r\.... -~YHKUHH rrpeoôpa

30BaH,HH, flBJ1fl~maflCfl 3neMeH1'OM r'p ynrtu noxan suo-oaacun-aõ aux npe oõp as o aa

HHH' cg: /1'. e. f ~ ff /. I'p ynno a oe CBOHC1'130 1'aKHX xoopnnn a'ruux np e oõpa a o-

BaHHH /r ~~, = ~ -:f(io") / OÔeCrretIHBae1'CH 1'peÔOBaHHeM 

, -7 _ ·r-U:"») e:f(~)
Dl .... )::::1)(-!)()1y)1~)/D()(I'(I:c) = ~ ~ 4= O. /2/ 

Coaoxvnaoc r s ~YHKUHH 'i'f np n sa,lJ;aHHOH \V H BceBOSMO)!(HbIX f(; rg:,
 
~ H/h


y,lJ;OBne1'BopH~mHX ycno amo /2/, ~OPMHPY~1' OPÔH1'Y B rrpOC1'paHCTBe ~YHKUHWdV :
 

O~ ::: ~ 4'f ; f E: ~} /3/ 

CoôC1'BeHHaH opôH1'a orrpe,lJ;enHe1'CH KaK 

/4/
o~ ::: {{J/:f (jIfo j f E g:} , 

r'ne ,lJ;JIH i E:- ~ ~YHKUHH \Vio 
I

HBnHe1'CH 1'OtIHOH ~YHKUHeH CHC1'eMbI, raMHnb1'O-

HHaH K01'OPOH H : H'Vf o = E o~fo 
H3 orrpe,lJ;eneHHH /1/ Cne,lJ;ye1' OCIIOBHoe ypaBHeHHe MflMn 

~ l~"») == ·f"cP) 2:!!!1 f (1) . /5/ 
4) -C-) f 1("1. ~ 'r" 

3,lJ;eCb P:F('r H f' r -pacrrpe,lJ;eneHH51 nn01'HOC1'H tIaCTHU, COOTBeTC1'BYIOmHX ~YHK

\11"'-" .... \lll'~ -4
UH51M l:f l'".,r......,'4) H I \r~I·"'If,.)· Yp. /5/ KaK HemfHe,HHoe yp a nue aae nep ao r-o no-

p anxa ,lJ;n51 ~YHKUHH fl~) YC1'aHaBnHBae1' 0,lJ;1l03HatIHOe COO1'Be1'C1'BHe Me)!(,lJ;Y 

HCKOMOH rrn01'HOC1'blO ff (~) H -f (Ç) . TaKHM o õpa s o a ;IHOrOtIaCTH4HYIO q,YHKUHIO 

/1/ MO)!(HO paCCMa1'pHBa1'b KaK ~YHKUHOHaJl nnOTHOC1'H f!! ff 
\.Vf~,~""""r.. ) ~ ~t'f"''(l.""/r,. ;tv1)='-V[~J. /6/ /8/ 

BapHaUHoHHblH npanuan Illpe zm ar-ep a ~opMynHPye1'cH cne.,lJ;y~mHM o õ p aa cr-r I 

Ec =: ~'l.tYL 'C'M.ti\>L (lJIf \ \\\4'f)T' /7/\VE:~~ ( fe-fjf 
BWpa)!(eHHe B ~HrYPHwx cKoôKax 

.. Et{:\= Z\\'f\H\~ >== <\.Vff]\ \-\\\.V[fJ):: E[~ 1 /8/ 

nna COÔC1'BeHHOH OPÔH1'bl 0" C.~Ã npn BapbHpOBaHHH rro fl(~"»/nPH yc.no ana 

2 

J PCP) ar= A ,A -4Hcno 'llaC1'HU/ rrpHBO,lJ;HT K vpa a ne nmo 3Hnepa-flarpa.HlKa: 

oE:['l] =. O. /9/ 
"h ~ r~) 

PellieHHe yp./9/ COO1'BeTc1'Bye1' pellieHH~ 1'OqHOH MHOrOtIaC1'HtIHOH wpe~HH

repoBcKoH sa,lJ;aqH OCHOBHoro COC1'OHHHH, npHtIeM HMe~1' Mec1'O cne,lJ;yromHe He

paBeHC1'Ba: 

E ~ E S'~ ~ Efio == Eo } /10 / 

r-ne E~-! -MHHHManbHaH 3HeprHH B co õc-rae naoü op õ a-re , ES'-f -cpe,lJ;

nee 3Ha4e~He "' ,lJ;nH npOH3BonbHOH ~YHKUHH "V.f €o O~ . 3HeprHHE COO1'Be1'C1'BY

e-r npOHSBonbHOH op õa-re Oc..~A, 3a HGKnJOlleHHeM 1'OtIHOH (J\\Ct;}<.A. 

3. nno1'Hoc1'b KHHe1'H4ecKoH 3HeprliH 

C nonorusio BOJ1l-lOBOH ~YHKUHH \\leSO] B c oõc-rne n ao op õ a-re MOlKHO HaH1'Hâ 

1'OqHOe sup axe nae ,lJ;n51 rrn01'HOC1'H KHHe1'H4eCKOH 3HeprHH ''C Cf1 KaK ~YHKUHO-

Han nOKanbHOH nn01'HOC1'H: 

tt:t~1:::~ r ~~. Y\o'\,~('fJ, ~\; [i1)1-:1 ... ,
ZH L ,~ 

/11/ 

r,lJ;e 

.-o\~ ) S *'~~ )\.v .... I .... ..... . ) lf: i1:.-'P~(~,~\itf1 = A 'Vl"I'<'Z., ...,v-,,;t(l] • ('c",'r1. ... 'f'" I [r) 0..1. ... A, /12/ 

0,lJ;H04aCTHQHa51 Ma1'pHua rrn01'HOC1'H. 

.Iln51 ,lJ;anbHeHlliero paCCM01'peHHH y,lJ;OÔHO rrpe~CTaBHTb /11/ B cne~Y~meM 

BH,lJ;e: "-' t..'l.l"t~)1.. ~'L ~ 'f (l,f') J 
tr~J= t w [ f1+t.,-q» [ f] =iH'~ +2:i1 ç>t~)L'l~''{~Vf'(nl(1} y.~~ /13/ 

31'0 aup axe nue , xo-r-opo e 1'04HO c nenyer HS /11/ H /12/ c ytIeTOM'flB

Hora BWpa)!(eHHII ,I:V1fl \{J('f",..., r",; r~1) HS /6/, rrpHMe4a1'enbHo TeM, 41'0 nae-r 

B03MO)!(HOC1'b YC1'aHOBH1'b CBH3b c rrpe,lJ;naraeMWMH paHee/ 
6 , 7 / ~eHOMeHonorH

4eCKHMH HnH KBa3HI<naCCH4eCKHMH BWpa)!(eHHHMH. 

KaK BH,lJ;1I0, nepBoe cnaraeMoe B /13/ COBrra,lJ;aeT c norrpaBKoH BaAU3eK

Kepa /1'epMHII "rrorrpaBKa" O1'HOCH1'enbHO nepBoro tIneHa yp./13/ 3~eCb flBHO 

HeY,lJ;a4eH/, CO,lJ;eplKHT 1'onbKO BapHaUHOHHY~ 'nepeMeHHY~ ft~)H He 3aBHCH1' 01' 

nsrõ opa OpÔHTbl. B'r-opo e cna r-aevoe '- "oõo õuieun oe " nupaxe nae nrra rrnOTHOCTH 

KHHe1'H4ecKoH 3HeprHH TOM3ca-~epMH -3a~HCH1' 01' Bwôopa OPÔH1'W,H ,lJ;nH OPÔH-

1'bl B BH,lJ;e ,lJ;e1'epMHHaH1'a H3 rrnOCKHX aonu npH A-;t ~ 1'04HO n~peXO,lJ;H1' B 

Hee. B 31'OM cnY4ae / A~~ / nepBWH 4neH B /131 HC4esae1' H 

rr"to1 ~ ~;;'l. (~n1.)'t./~o5"(~-.::. ~_ fel /14/
\.. ) oH)\.,\ \ 2. Jo - I q> o' 

.IlanbHeHlliHH allanH3 n~o1'Hoc1'H ~tfl yp./13/ y,lJ;OÔHO rrpOBeCTH ,lJ;nH 

OPôH1'bl, rrOC1'poeHHOH Ha O,lJ;HO,lJ;e1'epMHHaHTHOH cn3TepOBCKoA ~YHKUHH 

- ~ \- - \lJl (v",rl./···'~)::::W ttoet tel(Yd·)ll(i,j=~I1./""A)} /15/ 
r,lJ;e ~L - 0,lJ;H04aC1'HtIH~e ~YHKUHH. B 31'OM cnytIae oÔmaH C1'pYK1'ypa yp./13/ 

1'aKaH )!(e, a 51BHbIH BH,lJ; ~<t>n] c.nenviomaa : 
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TaKHM 06pa30M,uapH8QHOHHOe ypaBHeHHe /20/ HMeeT HerrpepWBHoe perneHHe BO 
C'J -li 'L A (-~) )l2.
etTcP nJ =- flf') ~ \ ~ teL (-S	 BceM npocTpaHcTBe,H rrnOTHOCTh 06na,!J;aeT rrpaBMnhHoH 3KCrrOHeHL(HanhHOH 

2. H 1.~1	 l v-=r<n . /16/ aCHMrrToTHKoi:t\ /t.ITO Henb35I YTBep~,!J;aTh 06 yp./21/, CM. rro 3TOMY rrOBO,!J;Y 

Dm! 5I,!J;ep l' -à6onOt.IKH BblpaJI<eHH5I B xpyr'nux cK06Kax yp. / 16/ paBHO 

e)J;HHHL(e, rr03TOMY 1:,~ rrl=. O • KHHeTHt.IeCKa5I 3HeprH5I TaKHX 5I,!J;ej> B 3TOM 

nOKanhHo-rrnOTHOCTHOM MeTO,!J;e X~ 5IBnHeTC5I 5IBHb~ ~YHKQHoHanoM rrnOTHOCTH 

H ee r-panae ara : 'l.. \. l"1f)'2.. ~ 

-r [01 -..:h.- J -~ cUr.	 /17/
ll.(\A\\ \ - 9H ~ 

Harraxae MO,!J;enhHblX O,!J;HOt.laCTHt.InbIX ~YHKL(HH B /16/ HMeeT rrpHHUHrrHanh-

Hoe 3Hat.IeHHe, TaK KaK c HHMH CB5I3aHa B03MO~HOCTh MeTo.n;a BocrrpOH3BO,!J;HTh 

060nOt.Iet.IHym CTPYKTYPY 5I,!J;ep. 

4. nOnHa5I 3HeprH5I H ypaBHeHHe 3Hnepa-narpaH~a 

B Kat.IeCTBe 3HeprHH B3aHMO,!J;eAcTBH5I t.IaCTHL( B03hMeM Bwpa~eHHe 

Vt ~1:: (W (fi) f lf~"'+ -2~ 5(}.'~pl q{~to) f(ifl)lPt1)-f\~')] - ~ t;'-{}!l'l)~~~s"/~~)
)	 00 4OH 2. JI , / 18 / 

9/KOTopoe paCCMaTpMBanOCh 6eTe/ rrpH ero rrorrblTKe rrOCTpOHTh TeopHm TOMaca

~epMH ,!J;n5I 5I,!J;ep. 3,!J;ech ~~9) -3HeprH5I Ha HYKnOH B 5I,!J;epHoH MaTepHH c _.... ) 
rrnOTHOCThlO s> ,qt~\'('\ -p;aJ1bHop;ei:tcTBymInaR xac-r s B3aHMo,!J;eHcTBHH Me~

~O •
 
,!J;Y t.IaCTHQaMH. B 3TOM cnYt.Iae rronHaH 3HeprHH orrpe,!J;enHeTC5I KaK 

E[~1~1191 *\Jr~1::')1::.... d~""t 5[~'-'(,TJ df -+ )\JJ(q) ~d7 +i-S)dfdrdl"f,r') [e(f)-~(~)] ~~i1/ 19/ 
•	 1) 

OTMeTHM, t.ITO npn rrOCT05IHHOH rrnOTHOCTH ft~) --;l ~=-ILO\Hr. , rewrfo~o ,
ti.;> -t.~ -=-0 /B CMblcne yp. /14/ /, {~dDl~~) f(f')[f(~\-f(;,)}';ct~'=D,T.e. OCTQ.eT

CH TonhKo TpeTHH xne n , KOTOPblH rrpHBO,!J;HTCH B TeopHH 5I,!J;epHofl MaTepHH. 

BaphHPY5I /19/ no f(F"t), npn Yt.IeTe HOPMHPOBKH rrJIOTHOCTH rronYt.IHM 

ypaBHeHHe 3Hnepa-narpaH~a 

_~~7. Af~~~1..-+ LU,~-Ui~ ~ jA(f')+1Jblç51pí~)=t: F !:-;), /;:0/ 
rne j1(P)=- I/rjW)/d/ -XHMHt.IeCKHH rrOTeHL(Han, II :.tI'tr,t;J/# ,tJ;.,p .=d2;p/d'J"
 
EF -MHO~HTeilh Jla r-pauxa , Lt(r)=- I gl)('ê,;')[pm

T! f(f'\J]ttt3. Yp , / 20/ MO~HO
 
9/;
cpaBHHTh c ypaBHeHHeM,rronYt.IeHHWM 6eTe/ 

j-({f) + ~(,.)z= EF •	 /21/ 

B o õnac-rax, r'ne p..:... () , Bb~ameHHe B cpe,!J;HHX cK06Kax /yp./20//, 

YMHo~eHHoe Ha f{~),HCt.Ie3aeT, TaK t.ITO rronyqaeTC5I ,!J;H~epeHL(HanhHOe ypaB-

HeHHe .lÃ 0_ l"ílf)"l.;: _ 811 e: f{f'), 
/22/~ r r/r 

KOTopoe Y,!J;OBneTBOp5IeTC5I np a fC r) IV F;)(P(-J'r), rrpHtIeM 
,'L 911 /23/

1\ :: - :fi E~ " E,: t. O. 
/24/Ilp a 'r~ O : PC r ) 'r 4 0 :::' ~ + Cz... .,.L. 

pa60Ty/ 9//. 

~ • 5. Yt.IeT MMHHManbHoro pen5ITHBH3Ma 

KaK BH,!J;HO, B H3naraeMOM naMH rro,!J;xo,!J;e He B03HHKaeT CrreL(H~Ht.IeCKHX 

TPY,!J;HocTeií c rpa,!J;HeHTHbIMH nortpaaxaaa , rco-ropsre BCTpet.IaIOTC5I B npyr'ax Me

TO,!J;8X, HanpHMep B pacrnHpeHHOM MeTO,!J;e TOMaca-~ePMH/7/. B rrpHHL(Hrre 3~eCh 

·1 

:1: 
TaK~e MorYT B03HHKHYTb p;OrrOJlHHTeJ1bHHe rpa,!J;HeHTHwe cnaraeMwe, HO Tonh

- ,,~ 
KO B paMKax ,!J;orrYCTHMOH í:~-pen5I~HBH3aL(HH TeopHH. 

H3BecTHo, t.ITO B V7cL-rrp»6nM~eHHH rrocne,!J;OBaTenhHoe O,!J;HOt.IaCTHt.IHOe 

onac anae ne n apyurae-rc st : K orte par-op y .p1./2.H ,!J;o6aBn5IeTC5I peJ1RTHBHCTCKaR 
,. 'tI lo 2nonpanxa « P	 ~~ C • /B03HHKaIOIUHe rrpvrae norrpaaxa Toro ~e rrOp5I,!J;Ka.. conep 

~aIUHe B3aHMO,!J;eHCTBH5I,MW 3,!J;eCh He paCCMaTP~BaeM/. C yqeTOM orrepaTopa 

_?'f/g....")c'l._~\~V~ ,~::.ltl!t~~1.-::; ()/O!. r1>1L(1. , rrOJlHa5I KHHeTHt.IeCKa5I 3HeprH5I 

CHCTeMW t.IaCTHL( rrOnyt.IaeTC5I B BH,!J;e 

T==-~ S[?:o + fl;]~,	 /25/ 
r,!J;e 

't: l~)= - {f~ tV;- ~ lr: ;')J /26/o 'C"04V" 

o> l~) =_'bl1~ l V; V~ f(f~;')J .	 /27/ 
v," J~~V', 

Hcrronh3Y5I orrpe,!J;eneHHe /12/ ,!J;Jl5I o,!J;HOt.IaCTHt.IHOA MaTpHL(W rrnOTHOCTH B 

MnMn,rronyt.IaeM cne,!J;YWIUee Bwpa~eHHe ,!J;n5I rrnOTHOCTH KHHeTHt.IeCKOH 3HeprHH: 

t'(ff1=: ~\ltIrf1+~TQtf1= ~{)w*'t.,w +'ftoíi' + "E'''i0J /28/ 

1 4> _..l. lv9)L. L /28a/ 
., - l( f '(li'?)?.. ti ~§')e., A (Af)lV~ ] 

cor: H'J =- - ~ f 1- q -+- ~~ ::; 11 f L • /286/ 
Bupaxe nae ,!J;nH KHHeTHt.IeCKOH 3HeprJ-IH ~OT4> /13/, / 16/ H peJ1RTHBHCTC!<aR 

rrorrpa.axa K HeMY 'in~ conepaca'r fl~) , ~YIIKU;Hm p (V)y.I) /'/fI~f~) ,HX rp anue n

TW, a COOTBeTcTsymIUHe 11M t.IneHW B ypaBHeH~H 3Hnepa-narpaH~a ,!J;OCTaTOt.IHOr-e f'J ,.., 

6blCTPO HCt.IeSaIOT u a 6ec KOHet.IHOcni •. n03TOMY ~T'l :. tt'O!tV -to 1:~,.~ ae Mo~eT 

rrp a ae c-ra K aapyiue n mo aCHMnTOTHKH fmOTHOCTH fC r ) . 113MeHeHH5I S03MO~
I, Hbl 'ro.m.xo s a Ct.IeT norrpaaxn 't'.,w K KMHeTHt.IeCKOH 3HeprHH 7:'OIN • 

AHanH3 ypaDlIellHH 3Anepa-narpaH~a 

,.'1 .r;bg SL'ew[~1~~q.ff1 ~ \l\1l)TL~1 - EF~ 1d-Ve< O /29/ 

npa V"-~oo C yqeTOM /280/ nOKa3b1BaeT, ,{TO nJ10THOCTb HMeeT aCHMrrTO

TI1KY 

,?l\l') IV ~Y'o~ (-l<\S'). /30/'1. 
Ilap aste rp '-<	 51BJI5IeTCH nonOlKHTenhlIblM KopHeM yp a aue nn s 

",4 ~, ... z.+ ~ e, =0 /31/'" -+ ~ .., ~ -i;.L. l.--f" , 

4	 5 



T.e. 

\{'- ~ -~ II -~ 4- ( ~d) ] /32/ 
HJUI npH6nH)KeHHO 

/33/\,(~ ~ -~~ -*l~~~J:~)~d ~ O~~1.). 
TaKHM 06pa30MJBH~HO, 4'1'0 1?~-nPH6nM)KeHHe He MeHHeT CymecTBeHHO ~CHMn-

TOTHKY r t'f) H npHBO~HT TonbKO K He60nblllOH nonpaatce B sxcrto ae mraarn.

HOM crra~e rrnOTHOCTH H~ 6eCKOHe4HOCTH. 

AHanH3 ypaBHeHHH /29/ ripa \["-i> o rrÓKa3MBaeT, 4'1'0 rrnOTIlOCTb HBnH

eTCH OrpaHHl.JeHHoH: '(lI() .....o~ fo::: \b'II.~1: • 

OTMeTHM, 4'1'0 aup axe a ae nnH ~w rrpH He60nblllHX 'r HMeeT rroBe
~eHHe 

~ '2... rf" 0)12. )
'!:",,(\f"-90)= gr:f t rio) Po {rt._ 5~ . i34/ 

H npHHHMaeT o-rp aua r-enanue 3 Hal.JeHHH B 06naCTH Y" ~ 'f" =lf6; ~O, '2.25c>~ 3Ta 

oc06eHOCTb t'w rrpa x:s: 'l;, J<OTopaH HDnHeTCH cne~CTBHeM BBe~eHHOM
vl. -r.... -rrorrp aaxa B KHHeTH4eCKYlO 3HeprHlO, ne ~On)KHa cymecTBeHHblM 06pa30M 

CKa3MBaTbCH Ha nonHOH KHHeTH4eCKOH 3HeprHH, TaK KaK HMeeTCH 60nblllOM,..., 
rrOnO)KHTenbHMM ,BKna~ 0'1' cnaraeMoro ~TQ r~1 . O~HaKO OTMeTHM, l.JTO, 

Bo06me rOBopH,3TO YTBep)K~eHHe HBnHeTCfl Mo~enbH03aBHCHmHM. TaK,B npH6nH

)KeHHH XapTPH-<I>oKa B cnynae ne r-xax H~ep 1'b -060n04KH cnarae~oe :tT 4> B 

T04HOCTH 3aHynHeTcH, 4'1'0 BH~HO H3 /16/. Tor~a HarrpalllHBaeTCH BbIBO~ o TOM, 

l.JTO,nOCKonbKY Anff TaKHX a~ep B X~-rrpH6nH)KeHHH coxpaHffeTCR TonbKo rpa

~HeHTHaR nnOTHOCTbiw[~),TaKoe ~PH6nH)KeHHe CTaHOBHTCH HerrpHrO~HblM ~nH 
onHcaHHH H~ep 1s -060n04KH, T.e. no He06xo~HMOCTH cne~yeT rrpHMeHH~Me

TO~M,BMXO~HmHe 3a paMKH rrpH6nH)KeHHH X<I>. 

6. 3aKnlO4eHHe
 

nPHBe~eM KOPOTKO OCHOBHMe pe3ynbTaTM pa60TM.
 

1. B p asncax MJIMIl norryqe no ynan'epc arn.aoe aup axe nue nns rrnOTHOCTH 

KHHeTH4eCKoM 3HeprHH, HMelomee <POPMY <PYIlKUHoHana rrnOTHOCTH 0'1' g\;.~) • B 

HepenRTHBHCTCKOM cnYl.Jae $YHKUHOHan COCTOHT H3 ~BYX cnarae~X.nepBoe, 

~wt9J,H3BecTHo KaK rrorrpaBKa BaRU3eKKepa.OHo onpe~enHeT npaBHJ1bHYro 

aCHMnTOTHKY rrnOTHoCTH. B'r-opo e cnar-a exoe ~ [f]-0606meHHoe asrpaxe aae 

~nH KHHeTH4ecKoM 3HeprHH TOMaca-<I>ePMH~ KOTopoe rrpH A~~ T04HO BOC

rrpOH3BOnHT e r'o j ~[(J ---t t,lttfl ~-ff(!lt) ~f"/~ 
2. nonHaH 3HeprHH CHCTeMW B cnY4ae 9~eKTHBHwX cHn.3aBHCHrnHX 0'1' 

rrnoTHocTH, npenc-ra anse-rcn KaK HBHblH <1>YHKUHOHan nnOTHOCTH E[~1 . B 0'1'

naxae 0'1' ~PyrHx nonxonoa, acnorn.sviomax paamomsre <1>YHKUHoHanbl, 3,r(ecb co

~ep)KaTCH B rmanuane T04Hble /B cxsrcne MeTo~a X<I>/ 060n04e4Hble 3<l><1>eKTbl. 

3. 4HcneHHMe paC4eTM c rrpe~naraeMWM <1>YHKUHOHanoM BeCbMa rrpocTw, 

a ~3YnbTaTbl rrpaKTH4eCKH T04HO BocrrpoH3BO~HT Te, xo-ropae nonY4alOTCH 

T04HblM MeTO~OM X<I> c TeMH )Ke 9~eKTliBHbIMH CHnaMH. 

t 

,J
l 

4. HccJtenoDallbl rpa~HeHTHble :r~-rrorrpaBKH K KHHeTHl.JeCKOM 9HeprHH'., 

B 3TOM rrpHtSmmcelH'!H OCHODHOH rpa~HellTllblM 4neH npuo õpe-r-ae r- BH~ ~O"" "I "e~1lV '. 
OCTanb"~e rpa~HeHTHwe cJtaraeMwe He H3MeHHmT 3KcnOHeHUHanbHoro xapaKTe-I pa ~HMnTOTHI(H noxansuoa nnOTIlOCTH. 

('V 

5. Jlmr fl..~c'P 18 -060not.tI(H 'l1JYHKUHoHan tt'T<!> r~1 B npH6mDKeHHH X<I> 

B T04110CTH 3 ElllynSICTCJ1. nnOTHOCTb KHlleTH4eCI(OH 3HeprHH t'.",,-+ "C~w np a V-~ OlJ npY1HHMaeT Hec1JH3Ht.teCI(He 9HUQeIlHfl: ~wt~~\Í'1.) C. O. TaKHM 06PU30M, BH)].HO, 

4'1'0 YqeT t -rrormaaox npHDO~HT K BbIBO)].Y o HerrpHMeHHMOCTH MeTo~a X<I> K 

nerKHM nnpaM ls -060n04KH. 81'01' BWBO~ KaqeCTBeHHO cornacyeTcH c pe

3ynbTaTaMH ~nH BeCOBOH <PYHJ<UHH 'OCHOBHoro COCTOHHHH B MeTo~e reHepaTOp~ 

HOH Koop~HHaTb/l 0/, rronYl.JeHHblMM nrra H~pa 4He. 
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l13JlaTenbCKIIli o·rnen 05'beJlHHeHHO ro HHCTilTYTa .HJlePHbiX uccnenoaaHHi< 

ITeTKoB H.m., CTOHQOB M.B. 
$yHKQHOHan nnOTHOCTH 3HeprHH 
B MeTOAe nOKanbHO-MaCmTa6Hb~ npeo6pa90BaHHH 

P4-86-273 

ITpHBOAHTCH noKanbHo-nnoTHOCTHaH ~opMynHpoBKa MeTOAa 
nOKanbHo-MaCmTa6HMX npeo6pa30BaHHH. ~yHKQHOHan nnOTHOCTH KH
HeTHqecKOH 9HeprHH npeACTaBnHeTCH AByMH cnaraeMNMH! nepBOe H9 
HHX COBnaAaeT C rpaAHeHTHOH nonpaBKOH BaftQseKKepa, a BTopoe 
HMeeT BHA llnOTHOCTH KHHeTHqecKOH 9HeprHH ToMaCa - ~epMH H TOq
HO COBnaAaeT C Heft AflH 6eCKOHeqHO npOTH~eHHhlX CHCTeM. 06c~-
AaeTCH BOnpoc 0 rpaAHeHTHhlX nonpaBKaX, B03HHKa~X BCneACTBHe 
yqeTa MHHHManbHoro v2fc2-penHTHBH3Ma. IToKa9aHo, qTo npH6n~e
HHe XapTpH - ~OKa CTaHOBHTCH HenpHrOAHhlM AflH ODHCaHHH HAep 
Is-o6onoqKH, H Heo6xoAHMO npKMeHHTb MeTOAN, BhlXOAH~e 9a paM
KH npH6n~eHHH XapTpH - ~oKa. 

Pa6oTa B~nonHeHa B ITa6opaTOpHH TeopeTHqecKoft ~H9HKH OHHH. 

Coo6weHHe 06t.e.llHifeHHoro HHCTHTyra .ll,llepHbiX HCCJieli;OBaHHii. Jly6Ha )986 

llepeBoA O.C.BHHorpaAOBOH 

Petkov I.Zh.,.Stoitsov M.V. 
Energy Density Functional 
within the Local-Scale Transformation Method 

P4-86-273 

A local density formulation of the local-scale transfor
mation method is given. The obtained kinetic energy density 
consists two terms: the so-called Weizsacker correction term 
and the Thomas - Fermi like kinetic energy density term. The 
latter is an exact expression for an infinite nuclear matter 
system. The problem of the gradient corrections to the kinetic 
energy density is considered which appear as a result of in
troducing of v2fc2-relativistic corrections. It is shown that 
the Hartree - Fock approximation becames ineffective for 
describing the four nucleon Is-shell nuclei. Therefore the 
methods going beyond the Hartree - Fock one should be used 
in these cases. 

The investigation has been performed at the Laboratory 
of Theoretical Physics, JINR. 
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