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1. Pe3yJihTaThl ue.n:aBIIero ::mcnepm.1e1na [1] no 06napymem110 

acpcpeRTa Jlan.n:ay-IloMepauqyRa [2] no.n:TBep,n:irnlf ocnoBuoti Ha 11e

cTBeHHhlfi BhlBO,D; 0 TOM, lJTO ?viHOfORpaTIIOe paccemrne CBepxpeJUITH

BHCTCRHX 3apnmeHHhlX lJacnrn; B Bern;eCTBe npUBO,D;lfT I{ IIO)laBJJelll110 

HX TOpM03HOfO H3JiyqennR B MRfROit 'IaCTH cneRTpa. 

O.n:naKo norihlTKH [1,3]. KoJinqecTBennoro onucamrn noJiy•1e11111,1x 

3RcnepHMeIITaJibllhlX ,D;~HHhlX CT0JII{HYJIIICb C ueomn.nauirntt TPYllllO

CThlO. ,ll,JIR ,D;OCTHllieHHR Y,D;OBJieTBOpHTCJibHOfO COfJ!aOUI C 31{Cil<.')HI

MeHTOM aBT0phl [1,3] Bhlnym.n.eui:i' 6hinn .n:b~116maTb pe3y1i,;:ran,1 cBonx 

pac•1eT0B na nopMllpOBO'IHblfi MnomnTem,, pas11b1fi 0, 9:3 [:3] +0, !H [ l], 
'JeMY OHH He JiaXO,D;JIT pa3JMHOfO a"6~f!CIICHI-IIJ. OJUJaHO <><:JIH Y'WCTI,, 

•no npH npoBe.n:emm pac11eToB [1;3] .n:nn ·om1ca111111 11po1iecco!l Haan~ 

Mo.n:eficTBJUI aneHTponoB c'aToMaMn MHIIICIIH 113 30,10m (Zo -~·O,·G) · 
aBTOpaMH HCl10Jlb30BaJI0Cb 6opHOBCHO<.' npH6JIHH{C'HHe, TO'OTMC'lf'IIII0(' 

_pacXOH{JI.CIH!e· TCOpHH H 3HCTIC')>HMCl!Ta 110:1qrnl111el1 M('JH'-Ha'ICC:Tllellll0 

o6'bf!CHHMo;•:llenb .na11non pa6otbI - 110Ha:1aTb'; •no· npll a1rnypaT110M 

Y'ICTC nonpaBOI{• I{ pe3yJihTaTaM '6op110BCHOro rip116J11UHl'IIHII y;~at;TCII . 

o6'bf!CHHTb H 'IHCJICIIHYI0 BCJll1'1HHY o6cym;~aeMoro :pacxom.i1.e111111.:.·.' ' 

,. 2.•TTpc11c6pera11 'IHCJICIIII0 ManI,Il\lH' 1rna11TOB0Mexa1111•.icc1mMH·II0-' 

HpaBl<aM!i, Mhl llj)OBC'.l.l.CM 3T0· paCCM0T)>Cllll<' ll pairnaX _HJlaCCH'le·cHoro 

BapHaJITa TC0J)IIH :HjHj>CHTa' Jlan.n:ay-,-floMepall'IYHa;· pa:IBHTOfO B pa-

60Ted\{11r,D;aJ1a [4] (rn. TaHmc [5]).11:q>cayJlbnnoB pa6oT [4,,5] c II07 

M0ll~bl0 IICCJIO}l{III.JX, ,HO ,D;OCTaTO'III0 TJ)0M03JlHHX Hbl'B!CJICIIHH MOll{II0 

fI0JIY'lllTb CJIC,D;YIOlllHC· Bb!pame11UJI• ,D;JIH ·ycpe.nnemron no BCeB03M0}!{• 

llldM TpaeKT0J)HflM ,D;BHllieJIUfl aJieKTpoua B BellteCTBe HHTCIICH.BH(?CTll 

ero TOpM03H0ro HJJ1y11e11Jrn (Be~ B e,D;HHHUa~ f1, 'd:, C = ~-' e
2
-~ l/1:i7) 

:~ ·,:=;;_.2 ~ {noL j /*(ii2)v( 1.1.2·--:- ii1 )J( ii~)d(i.1 dii2 
< 

T T 

~(nov)2 j dt1 jdt2 · Re·[jr(n2)v(ii'2 -·1'i'i) · w{t2, ti,ii'i;ii~, k) 
0 t1 

. 0-f(ii1 )v( ~~~'.:~ ni)dnrdn; dii2dr1'i-] }·, 
• • ~ ~' ' ' ' . ' t ' i ', . I \ 'l \ . ' .: I \ ; •. ' .• '. . •-' • , ~- . 



r.ne 
_ e w12 

J(n1,2) = -
2
· · 

1 
_' _ , 

7r - n · V1,2 
-_ _. _, k ..... ··- ~ L 

v1 2 = v · n1 2 , n = - , dn1 2 = do1 2 , T = - , 
' ' W ' ' V ' 

v(ii2--:- iii)=:= 8(ii2 - ii1)'j o-o(ii; ~ ii1)di'i; - o-o(ii2 - i'ii) , 

w(t2,t1,112,ii1,k) ~j'w(t2,t1,1-S-r1,112,ii1). 

· exp[iw(t2 ~. t1)-:- ik(r2 - ri)]dr2 

3.nec1, w, k, ?. - qacTOTa, BOJIHOBOH Be1nop JI BeRTOp .. nom1pn3a

u;m1 ncnycRae:r.wro q:ioToHa; 111,2 - e,n1rnnqm,1e BeRTop1,1 B Harrpa- · 

BJieHHll .l{BJIH<eHHJI 3JieRTpona; V - Bemi~mHa ero CROpOCTII, ROTO-:' 

pa.q rronaraeTCJI HeH3MeHHOH B npou;ecce ero B3am,IO,nei'ICTBIIJI C MH

rneHI,IO ( RBaHTOBOMeXaHn~iecRIIM 3q:>q:>eRTOM;'OT.l{atrn npeHe6pellieHO); 

e - ero 3apJI,n; . o-o( ii2 - iii) = do-/ do;;2 , - ,nnq:iq:iepeHu;naJibHoe 

cetieHH~ pacceJIHHJI 3JieRTpoHa aTOMaMII MHIIIeHII. HaROHeu;, no -,
qIICJIO aTOMOB Beiu;ecTBa B e.l{HHHD;e ofrbeMa; L - .TOJIIll;IIHa MHIIIeHn; 

w( t2, t1, r2 - r 1 , ii2, n1) -:- q:>yHRD;IIJI. pacnpe.n:enemrn 3JieRTpona no 

ROOp.D:HHaTaM r2 II. HanpaBJieHHIO .D:BIIllieHIIJI 112 B MOMeHT BpeMeHH t2 

rrpn ycJIOBirn, qTo B .MOMeHT BpeMeHII t1 3JieRTpOH HMeJI ROop,n:1IHaTy, 

f'1 .ll .D:BHraJICJI B HanpaBJieHHH, xapaRTepn3yeMOM e,n:1rnnqHI,IM BeRTO

poM iii. cha q:>yHRll;HJI Y.D:OBJieTBopJieT mrneTIPieCROMY ypaBHemno 

8w(t2, ti, iS :._ i{, ii2;, ii1) _ _ ~ ( _ _ _ _ .) 
Q - -V2' Yr2. W t2,t1,r2 -r1,n2,n1 

t2 

J (- _, ) (t t · - - -, - )d-' - no v n2 - n 1 w 2, i,r2--:- ri,n2;ni n2 (2) 

C rpaHnqHI,IM ycJIOBIIeM 

w(t2, t1, ri - ii, 112, 11iJlt2=t1 = 8(r2 - ri)8(ii2 - 11i). (:3) 

J1HHe:l1Hoe no n 0.cnarae11we B BhlpallieHHII (1) npe,ncTaBJIHeT "06bP1-

Hhlii" ( HeRorepeHTHhlll) BRJia,n: B IIHTeHCIIBHOCTI, TOpMO3Horo H3JIJ1Ie

HIIJI 3JieRTpOHa B Beiu;eCTBe, nonyqaeMhlll CJJ\IllUipOBamiel\I lIHTeHCII

BHOCTeil: II3Jir1enHJI npH B3aIIMO.l{e:l1cTBHH 3JieRTJ)OHOB C OT,l{eJibHhlllfH 

2 

.. 

,\ 
: \ 
11 
y 

aToMaMII MHIIIeHII. KBa,n:pan1qHoe lie no n 0 cnarael\We B noM BbI

pallieHirn yqHThlBaeT BRJia,n: IIHTepcpepeHu;nu. aMnmITy.n: TopMO:_!Horo 

H3JiyqeHHJI Ha pa3JIJiqffI,IX. aTOMaX. ,UecTpyRTHBHhlll xapaRTep 3TOH 

HHTepcpepeHll;HH H npIIBO.D:IIT I{ no,naBJieHIIIO IIHTeHCIIBHOCTII MJifl{OfO 

II3JiyqeHHJI, T.e. I{ 3cpcpe1<Ty JlaH.u,ay~-t1clMepaH'IYRa. Ilpn 3natJe

HIIJIX W, npeBhlIIIaIOiu;HX Wcr ( ou;eHRY Wcr CM. B [1,2,4]) HHTepqlepeH

Il;IIOHHOe cnaraeMOe CTaHOBHTCJI npeHe6pelliJIMO MaJII,IM, H Jl3Jiyqe1rne 

HOCHT qJICT~ HeRorepeHTHhlll xapaRTep.' ' 

II pII cBepxpeJIJITIIBHCTCRIIX CROpOCTJIX 3JieRTpOHOB ( 1.- V « l) B 

BhlpallieHIIH (1) y,n:o6HO rrepei1TH I{ MaJioyr~oBOMY np116m1llieHIIIO [4,5] 
no cxeMe: . . . ' 2 . ' • ' - (1 01,2)- 0-n1 2 = - -- n + 1 2; ' ' . 2 ·. ' ' .. 

d111 2 = d0i 2 ,· 
' ' 

- e . ?01,2 .· 
J(n1,2) = J(0i,2) = i · 0~ 

2 
+ ,\2 

,\
·. m . -1 
- --, . -E- , 

' 

o-o(ii2 - iii)== o-o(ii - 0i), 

80(112 - iii)= 80(02 ~ 01)·, 

vo( n2 - iii) ~ v~( 02 ·--:- oi}; 
. ': • ' , \ t .. ' < .. ,• 

w(t2,t1,ii2,ii1,k) = w(t2,t1,02,0i,w); 

tl',nanee R cpyp1,e-npeo6pa30BaHIIJIM BeJIH'IHH f,' v , w: 

'" 

'J(ij) =· -
2
1 'jj(O)exp[iij0]d0= ie~~K1(~·.n); 
7r . ' ' 7r1f ,. ' 

v( ij) == j v( 0)eYi0 d0 = 21rf o-0( 0)[1 ·-· Jo( ~0)]0d0); 

w(t2, ti, i'i2,ij1,w) == (
2
~)2\jw(t2, ti, 02, 01,w) 

• , ;, ': "' • ,' '°r I . ' ' '·"' . "• .• , , , ~ 

·•.exp[iifo02,-:iiji0i]d0id0i•, '• :. '·'' · 

3 

(4) 

(~) 



I 
i 
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r.n;e J0 n Ki - cpymu{nn Beccemr n MaR,n;oHam,.n;a cooTBeTcTBenHo. 

B peaym,TaTe BhlpameHne .n;mr ;: np1iBo.n;nTcR R Bn.n;y 

dl 2X~e
2

{ J -
dw = ~ noL Kf(>.17)v(TJ)di7 

2/Ld !Ld. 1· (i7i172) T.' (>. )'-' (' ) ( ) ( ). -n0 . t1 l2 --111 1}1 1\1 AT}2 v 1]1 11 112 
. 111112 0 0 · 

(6) 

·Re[w(t2, t1, if2, 1j1,w)]d1Jtd1j2 }-

ileJm•mua w B 3TOM Bh1pame111rn y.n;onJieTBopnei HHHeTu•recHoMy ypa
B11e11HI0 

iJw(t2,l1,172, 7j1,w) = iw. (>.2 - 0.,i
1
)w(f

2
,t1,ifi,1j,,u,•) 

•) Dt2 -

_ 110 11(1j2 )w(l2, t,, 7/2, 1/1,w) 

C rpaHif'Illh!M )'CJIOBIICM 

w(l1,t,,1T2,1T1,w) = b(112 -1ji). 

(7) 

(8) 

ITo Bll.n;y 3To ypaBHenne cOB11a.n;aeT c ypaB11e1111<'M ;vi11 <l>YIIHllllll l'p1111<1 

.n;ByMepnoro ypa~ue1mn Illpe.n;~mrepa c, 111accot1 "'-,-t H Ho11111,1eHc111,1~1 
IlOTeHUllaJIOM 

w>.2 
U(TJ) = - 2 - ir70 11(11) (9) 

H I103TOMY .n;onycR,aeT <pOp!llaJibHOe pemenne B BH.n;e HOIITllll)'am,11Oro 
HHTerpana ( CM., Hanpm.1ep, [6]). 

3. ITony<IeHne aHaJIIITII'IecRoro pememrn noro ypaBHeHHR 11p11 

npOH3BOJibHhlX 3Ha'ICHHJIX w BO3MOlliHO JIIIIllb B rrpn6m1memrn <!>01rnepa
ITnanRa 

v(17) =a· 1/ ( 10) 

(RBHoe BLipameHne .n;mr w, nonyqaeMoe B 3TOM npn6m1memrn, MomHo 

HaitTH B pa6oTe [5})' a npn w = 0 H .n;mr npoH3BOJibHhlX v.( 17). 
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·\ 
,) 
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B nocne.n;HeM cnyqae · ( w = 0) 

w(t2, ti, if2, ifi, 0) = 8(if2 - ifi)exp[-no11(1J2)(t2 - t1)] , ( 11 ) 

HHHTerpnpoBaHne no ti, t2 B (6) BhlilOJIIIReTCR TpirnnaJihlIO, TIJ)HBOJVI 

R cne.n;y10m;eMy rrpocTOMY peaynhTa'!'Y 

2 2 L • , " 

dl(w)I = 4>. e j K;(>.TJ)(l - exp[-n0 v(17)L)]17d17. 
dw w=O 7r 

(12) 

B .n;pyroM rrpe.n;eJihHOM CJiy<Iae (w ~ Wcr ), c y,1ero111 cHa:rn1111oro 
BhIUie, HMeeM 

dl(w)I ·= noL>.2e2 j l\·;(>.1J)i1(17)11<hJ. 
dw w>wc, 

( I :3) 

B cnJiy cBot1cTB <l>YIII{UHi:t Man.n;o11am,na oc11ott11ot1 BHJia.n; B n11-

Tcrpanu (12), (13) BHOCHT o6JiaCTb O ~ 17 ~ 1/>.. HaH IIOHa3a!lo B 

1rnacc11•1ecHnx. pa6oTax l\·fom,ep [7] no Teopun M11oroHpar11oro pacc<'.

RHHJI aapRlReHIIhIX '!aCTHI( B BCll(CCTBC, BCJIH'IHHa 11( 1/) B 3TOt1 o6Jiacrn 
npeJ(CTaBnMa B BHJ(C 

( ) 21r(Za)2>.2
17

2 [! 2 , C', l] 
VT}=----- n-- ,+-

. . . m 2 ,, 170a 2 ( J .1) 

rnc C - Il~CTORIIllaJI 3llnepa, a BCJlll'IHlla Oa, Hl\lCII}'CMaH "yriIOl\l 
3Hpaunpoeamrn", 3aBHCHT HaH OT 3Hpa11npy1omnx CBOtiCTB aTO~ta, 

TaH n OT ncnoJI~~yeMoro JlJIR pactJeTa eemPm11u o-0(O)-npI16Jimne1mn. 

11cnoJib3YR TOMac-~I>cpMHeBcRym MO/lCJib ~~0111a [8], M<:Jnbep rrony•rnJI 

311a•1ennn 00 .D;JIR cJiy'!aeB, Horna o-0 pacc•J11ThrnaeTcn JI~6o B 6op110B-

CHOM, JIH60 B HBa3HHJiaCCH'ICCHOM npn6miiHeHifRX: 
,1 

(0a)Born = 1,2 ·).·a· zt/3
, (1.5) 

(0a)qcl = 1, 2 ·>.·a· zt/3✓1 + 3, 56 · (Za)2: (16) 

ITocJICJ(HHll peayJihTaT HOCIIT npn6nnmeHHhlll xapaRTep ( HpHTIIqecm1e 

aaMeqaHnR R ero BhlBo.n;y CM. B o63ope 13.T. · CnorTa [9]). 

5, 



l1crroJib3YR Texmrny, pa3BIITYIO B [10], MO}KHO IIORaaaTb,· qT() ,[(JIR 

mo6ofi aTOMHOH MO,UeJIII IIMeeT MeCTO COOTHOIIIeHIIe 

ln [(Oa)qci] = ln [(Oa)~orn] + Re[v,(1 - iZa)] + C, (17) 

r,ue v, - ·norapIIqn,mqecRaR rrpoII3BO,UHaR f-cpymrn;m1. 
I 

IlpII IIO,[(CTaHOBRe v(17) B BII,[(e (14) B Bbipa}KeHIIe (13) IIHTerpH-

poBaHne B neM BbIIIOJIHReTCR anaJIIITIIqecRII, rrpHBO,[(R R pe3yJibTaTy 

dl(w) j 16 (Za2
)

2 
( ,\ \ 7 ) · -- = - - · ln - + - n0 • L . ( 18) 

. dw · w>wcr . 3 · m. .. · Oa , 12 . . ,. ·. . 

Ilo,ucTaBJIRR cro,ua qJicnemrne 3HaqeHIIR rrapaMeTpa Oa H3 (15) u (17), 

OTBeqaro:mue z = 79' H BBO,[(R BeJiuqm1y . ' ' , ~ ' 

[~1· dw_ qc/ 

.R(w) =:= · [dl(w)] , 
. '• . dw· Born. 

.1• •I 

',· 

,,, ........ . 

(19) 

rronyqn~ 
'. ,F 

)l(w)lw~Wcr ·= 0,.922 
JI;' '! ,: J,\ 

(HcrrOJib30BaHne opnmHaJibnoro pe3yJibTaTa Monbep (16) ,UJIR (Oa)qcl 
rrpIIBeJio 6bI R 3Haiienn~ R(w)lw>w~/ ~ 0, 900 ), ~1Tq npaRTnqecRu co

B~a.n:aeT co 3Ha~1eii11eM HOpMIIpoBoqHoro cpaRTOpa 0, 93 + 0, 94, BBO

,[(IIMOro.aBTOpaMII [1,4] ,[(JIR cornacoBamrn pac~IeTOB, BbIIIOJIHeHHbIX B 
,· • · I ' , ' .. I / I ' > ' I • I ; ' . , , ' : • ~ • ; ~ '\ • • •,, . • : ~ J ; '. , ( # \' '• 

6opHOBCHOM rrpiI6JimRemm ,[(JIR O'o, C 3RCIIepHMeHT0M. . 
.. ' 'B i(py~m.i'rrpe.n;eJII,J~M d.i:ry~~e (;; ,; 0) B·~m~hneII!Ie~ ~i1~~ii~1iirnr~ 

IIHTe~pnpbB,aHiIJ! :B U~f rr6~y~1a~TCR_ ~JI~~y~~~h pe~yJibT~T .UJIJ,I T'pex; 
3IIaqeuri'tt Beirnqnm,1· M:rr#ieHH ~ a~2rreplIJl.~eiITe- [1] . '\. . ' 

; , , , , • • · t I • ; ; , , ~ , r. •, , • : ;· . I ~ • r , .' . •. ,i • • ; ' n · ' • 

ll(w)lw=_Q ·~·{' ~'~:~: f: ~:~~~~:: r20J 
0.982, L = 0.060Xo, 

r.n:e 1Xo ~ 0.33 CM\+- pa,n:nannoHHaJi .n:mrna Be:mecTBa MIIIIIeHH ( Z = 
7~)•. · '' l, ,• ,., 1 '•, ,', '•· ·: ,· •' '<· ,• , • '• "• • · 

· J13 06:mnx coo6pa}Kemrii, oqeBir,uno, · ~ITO np11 0 < w < Wcr 
I t •: ' ._ 1 • 's } J / t . l' ' ! , •, I,, •f -, ; , , ", ·' ' -I ' ~ > ', 

R(w)lw>wcr ~ R(w) ~ R(w)lw=O· (21) 

6 ~ 

I 

lfa (20), (21) cne.n:yeT, qTo, cTporo roBopn, pe3yJibTaTbI HBa3H

HnaccIIqecRoro rrpn6JIII}KeHnR ,[(JIR 1~ ne_MoryT 6bITb nonyqenhl II3 

pe3ym,TaTOB 6opHOBCHOro npn6JIII}KeHIIR ,[(JIR 3TOfi BeJIIIqJIHbI IIYTeJ\I 

,[(OMHO}KeHIIR Ha HOpMHpOBOqHbJ:li <paHTop, He 3aBIICRIUHH OT W II L. 
O,n:HaRo, yqnTbIBaR IIpIIMepHO 3%-IO norpeIIIHOCTb 3HcrrepIIMeHTaJib

HbIX ,n:aHHbIX [1], MO}KHO IIOHRTb, no~IeMy orrncannan BbIIIIe rrpocTaH 

rrpone.n:ypa IIOMOrJia aBTopaM [1,3] 3',[(0BHeTBOpHTeJibHO cornacoBaTb 

pacqeTbI B 6opHOBCHOM rrpH6JIII}KeHirn C 3HCIIepHMeHTaJibHbIMH ,uan
HbIMII. 

4. HaRonen, o6cy,n:IIM BHpaTIJ;e TOqHOCTb rrpII6JIII}KeHHR <!>ORHepa

IlnaHHa, B paMRax HOToporo .n:nn w0 rronrrneTCR aHaJinTuqecHoe BbI

pa}KeHIIe, qTo II03BOJIReT .n:ocTaToqHo rrpocTo (rryTeM qucnemi:oro pac-
.. •· ) dl(w) qeTa TpexHpaTHbIX IIHTerpaJIOB paccqnTaTb BeCb crreRTp . dw .. 

C 3TOii: 1(eJibIO 3a<pIIHCIIpyeM 3Haqenne napaMeTpa a B Bbipamemm 

(14) TaHIIM 06pa3m.1:, qTo6bI pe3yJibTaTbI TOqHoro pacqeTa BeJIII~IHHhl 
dl(w) I .. .. 6 m IT 

d W> II ee pacqeTa B rrpH JIII}KeHIIII WOl{l{epa- JiaIIHa COBIIa-w Wcr 

,[(aJIII. 

8To rrpIIBO,tiHT R cne.n:yro:meMy 3Ha11eHHIO a 

( Zau)
2

[ u 7] . a = 21r -;;;- ln Oa + 
12 

. (22) 

HcrroJib3yeM .n:anee (10), (21) ,[(JIR pac~1eTa BemrqIInbI d~t') L=o n 
cpaBHIIM nonyqeuHbI:li pe3yJibTaT C pe3yJibTaTOM, rronrrneMbIM C IIC

IIOJib30BaHHeM "peaJIIICTIIqecRoro" ( MOJibepOBCI<Oro) Bbipa}KeHHR ( 14) 
,[(JIR v(17). 

Tor.n:a ,[(JIR OTHOIIIeHIIR 

R, = ~[_ d~-~-) _lw_=-=-0] FP 

[ d~~) lw=O] M 

HMeeM cne.n:yro:mne 3Haqennn 

R={ 
0.947, 

0.890, 

0.872, 

L = 0.00lXo 
L = 0.007Xo 
L-:- 0.060Xo 
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(2:3) 

(24) 



Btt,nno, _qTq ,OTJrnqtte 3Toii BeJrnqHHhl OT e,n:HHHUhl 3aMeTno: npe

Bocxo,n:HT xapaRrepHJIO. norpeIIIHOCTI> 3RcnepHMeHTa. OTCro,na ncno, 

.qTo ttcnoJII>30Bantte nptt6nttm,eHHR <l>o«Repa-Ilna1rna onpaB.n;aHo mnu1, 

npH npoBe,n:eHHH pacqt!TOB, 'HMeIOIIJ;HX n;eJII>IO HCCJie,n:oBaHHe Rmre

CTBeirnoro _noBe,neuHR BeJIHqJIHhl. d~t') . .LI:nn npoBe.n:emrn · me aRRypaT

.uoro. R0JIH'IeCTBennoro auamrna neo6xo.n;HMO Hcnon1,30BaTI> 3Ha•remrn 

w, nonyqemrne nyTeM micnenuoro peIIIeHHR RHIIeTwrecRoro ypaBne

HHR (7). Pe3JJII>TaThl TaHoro auaJIH3a COBMeCTHO C ,n:eTaJibHhI~ cono

CTaBJieuneM C 3HCnepHMeIITaJihIIbIMH .n:anm,111m COCTaBRT co.n:ep}Ra1rne 

OTJJ,CJihIIOfL CTaTJ,11. 
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