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raspKneHKO r.M., Mopo30B8 C.K., <l>eASIHHH B.K. P17 - 10644 
3BOniOURSI KOHU9HTp8UHH B8K8HCHii B H3HHI"'OBCKOM M8I"'H9THKe. 

1. npa5nH>K9HHe paCUienneHHSI KOppellSIIIHii 

Ha ocaoae MarHHTHoro aapuaaTa Monena Hauara nccnenoaaaa xoaueaTpa4 
UHSI aaxaacuil: npu cJ>aaoaoM rrepexone IPeppoMaraerux-napaMaraernx. Bbtna 'I 

HCIIOllb30B8H8 T9XHHK8, II03BOllSIIOlll8SI yqecTb IIpHMeCHbie a¢>q:leKTbl B MOllenii 

Mauara qepea xoppensruuoHHbie ¢yaxuuu u.oeallbHOii cucTeMbi. PacqeThi aenucb 
a xaaaaxuMuqecxoM npu6moKeHHH pacmenneHHSI xoppenSiuuii. CJienaH BbiBOll o 
wiiOll8Bl19HHH' KOHUeHTp8UHH B8K8HCHii IIpH H3M9HeHHH CIIOHTBHHOH H8M8rHHqeH

HOCTH OT ee 8CHMnTOTHqeCKOrO 3HaqeHHSI B KpHTHqeCKOH o6naCTH a _ rf3o 

llO ee 8CHMnTOTH'I:feCKOrO 3H811eHHSI npH H8CbiiUeHHH a- 1 • 

Pa6oTa BbiUOnHeRa B na6opaTOpHH TeopeTH'IeCKOil <j!H3HKH OIHU1. 

Coo6weaae O!n.e.llBHeaaoro BHCTBTYT& a.11epawx accne.llOB&HBil. ,Uy6aa 1977 

P17 - 10644 
Gavrilenko G.M., Morosova S.K., Fedyanin V.K. 

Evolution of the Vacancy Concentration in Ising 
Magnetics. I. Quasichemical .Approxima~ion 

On the bases of the magnetic type Ising model a va
cancy concentration was studied when the phase-transition 
of the ferromagnetic-paramagnetic system took place. An 
approach was used that allows one to calculate the admix
ture effects in the Ising model using the correlation fun 
ctions of the ideal (pure) system. The calculations were 
obtained in the framework of the quasichemical approxima
tion. It vas shown that the"depression" of vacancy con
centration took place when the spontaneous magnetization 
changed from its assymptotic value in the critical region 
a-r~o to its assymptotic value at saturation a-1. 

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

Communication of the Joint Institute for Nuclear Research. Dubna 1977 

© /977 06~<?dUHf?HHWU UNCBUBYB Jld<?pHWX UCCA<?d06QHUU,/ly6Ha 

I. 06111ID!: no.nxo.n R npHMeClillM acneuTaM Marm!THoro Eapl'IaHTa 

MO,ne~ H3HHra 6H~ pa3EHT E CEDe EpeMH B padoTe/I/c.R.THdnV.KOBa H 

OAHOrO H3 aBTOpOB AaHHO~ 3aYeTKH. llo,n IlpRMeCoD no.npasYMeE~CH TO

'!e'!Hiiit AeclieKT CTPYRTYIJH ( THna 3aMel!leH.Im H~ EHe.JtPeHHH), :xapaine

pHcTHRH KOTOpOlt H E3aHMO,neiiCTEHe C 6~maHUIHMH COCe,IVlMH MO,UHCJlHJ.l}lpO

E~Co CpaEHHTe~:bHO C COOTBeTCTEY:BlllHMH TiapaMeTpaMH H,Ue~nHOH CI1CTe

MH c~e.ny:BlllHM o6pasoM: 

~ =/ )u , S I= I'_ I, 
I 

S;3=2-i,(I) 
I rs .. s-s 

~ ,)¥ , ~ - CTIHH, MaTpH'I~ MOMeHT H 'I~C~O 6~EaHUIHX coce,nefi qac-

/

, I I 
THUbl MaTpHUbJ( "~.ne~oHO:li" CHCTeMH) ,Haxo.nmuefiCH E Y3~e , $ , ft , 

I I J , i! - cooTBeTCTEY:BlllHe xapaRTepHCTHRH npHMecHoii qacTHUbJ (Mu ,nnH 

OTipe,ne~eHHOCT~ TIO~o3yeMCH MarHHTlillM BapHaHTOM MO.l(e~H 1'13HHra }EHJIO 

TIORa3aHO, 'ITO H CE060,nHaR 9HeprHR O,nHOilpHMeCHOfi 3a,naqH, H ROppeJIR

f.{HOHlille qJyHRJ.l}IH (pa3~'1lille paBHOE6CliHe cpe,nHHe) EhlpaEaiOTCH 'lepe3 

npocrue !PYHRUHH 6S, JJ-1, SI,Sl? (eM. HHlle) H cEo6o.nHYJO 9HeprHro 

H ROppe~UHOHHHe qJyHKUHH H,Ue~oHOH CHCTeMH. B 9TOM CMHCJie O.l(HDnpH-

MecHaa 3a,naqa E Mo.ne~ H3HHra pernaeTCH TD'IHD. TaR, 

IlpHMeCeH THTia SaMel!leHHH C 9RBHE~eHTHHMH CTIHHaMH ( 

J~=O )x/ CE060,nHaR 9HeprHH O,UHOilpHMeCHDro CJIY'IaR 

E 'laCTHOCTH, .I!,.JIR 

'< I I 
11S=O, S=Jzi• 
I F c~e,DyiO!UJIIM 

o6pa3DM BHpaEaeTCH qepe3 cEo6D.nHYD BHeprHD n.ne~nHofi cHcTeMH F: 

p'= F .. SE -;ten IT(.f) , 5£ = -HSJ; - 2 s/ . ;s · &rf, 
F = - q ~4 • l/) -j/t~~ fJ, > (), " S'f (e;(F [-:! ~1.1), <2> 

ff(f):: <~(f)~ " r:f[ ~(f)erp(-jti.) J J ~f e~p(-jJllo) 
x/ ITo TIOBO,Dy IlpRMecei C He9KEHE~eHTHHMH CTIHHaMH ( s.' > S = ~) 

H npHMeceA THTia EHe,npeHHR ( 8-S:tO, S.? >10 ) CM, /1,2/. 
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j - 7:" -
D'(f):~JFl-f(H-Ho)j:L:~f(t;Ti)'tK-T/ {+L ;, F,_' 

~ = e ~j(f3 Sf)- i > s= e,r(-)31-lJ.iu -tf!I )-1 > 

r) 'f~ = e~r{-_? 3.1- -1 . " " 
!J,nec:o ~o- raMHJI:&TOHHaH Mo,neJIH HsHHra 12 •31, F"..(t) :11 ~(1}-oneparo
pu, OITHC~EaiDmHe KOppeJ!ffUHD COCTORRRff E Y3Jie t pemeTKH (~ ITOJia

raeM era 113a.H!IThlM 11 rrpHMeC:&D) C ~ 6JIHJKaii:mHMl'l COCe,nl!MH / 2, 3/: 

1\ -:::::--7" 1\ 

~(f)= tf L ns,··· 11~t , 
<'/ .•. 1:. > 

II 1\ A 

~(I)= nf ~Ct). (3) 

Tmnu.~ o6pasoM, lf(t) .naercH WDPMYJIOii 
~ e I( 

tf(l) ~ (if-({)~ ~ z;;; f! {(~·~)fl(- 'g/f~ + ~ % ~' (4} 

T. e. lf ( ~ , a cJie,noBaTeJI:&Ho, H F1 B~pamerCR 'lepea RoppeJIHnHOHwe 

WYHKUHH B MoneJIH il3HHra /I, 2•3/, ~ , ~ H rrapaMeTpH npHMecH 

~- 0· =I 2\ t, E~ITHCaHHhle B (I). ECJIH HaC HHTepecyeT KaROe-HH6y,n:o 
~ (' ;) /) " 

paBHoBecHoe cpenHee HeHneaJI:&Hoii cucre~ or orreparopa A , ro He-

CJ!OXHO ITOKa3aT:&, 'lTD 

A " S; Oe~r~;sl./) )fr e~t(fH) :: 

.., /1 

<A ZS(f))
0 

t!lf(/) > '(5) 
0 

rne ycpe,nHeHHe B ITpaBOH 'JaCTH (5) Ee)J,eTCH y~e ITO raMH.JlbTOHHaHY ~0 
TiocRO.JihKY .JII06oii WH3H'l8CKH conepmre.Jib~ orreparop A (HaMarHH'leH

Hocr:o, oneparop 'lHC.Jia 'lacrnu onpene.JieHHoro copra H r.n. ) 

crpoHTCR :113 oneparopoE h~ , ro B~'lHCJieHHe A no (5} CBO.D.HTCR R 

HaxoJK,I{eH>liO <A ~ ~ , <A F.. ~ - B!.<'lHc.JieHHIO RoppeJIHTopoB H,neaJibHoii c:11c-

T8M!.<, 

llHrepec, ecrecrEeHHD, npencraBJIHeT C.JIY'laH, Rorna HMeeTCR ;VL-
rrpHMecb, Ec.Jll1 npenrro~o~Th, 'ITO rrpHMec~ He 3aHHMaDT coce~e ya~ -

4 

rrpe,niTOJIOEeHHe, OT ROTOporo MOXHO OTRa3aT:&Cff, HO 9TO YCJIOXHHT EH)J. 
orrepaTOpa trft) E (2), - TO COOTEeTCTEyiDmHe xapaRTepHCTHRH HeH,ne-

aJI:&Ho~ cHcreM~ ,naiDTCH WDPMYJiaMH: 
#sit 

r'= F·!V.SE-_;s-~lntf , v= < [flf(f;)> 

f < /; (j; (!',) > J / < (j'ulfi) > · 
(6) 

II 

if({) rro-npeliHeMY ,naeTCR (2}, r.ne onepaTO.Pf:' !;{(.) l1 :I;(~) 

lJY "npHMeCHhlMH 06.JiaCTHMH", 'lTD RaK-TO orrpaB)J.aHO rrpH Cc<: !, 
J3~/ I V •/1- fo /:; ~ HMeeM 

F 1
= f + JV) E - fJ.I( tn lHI) 

, ~ X 
> < n If(()> ~ fl < lf(t)/ = urt).<7> 

J1JIR: A pacmen.JieHHe rrpoBD,IJ;HTCR c y'leroM ROHKperHoro EHna orreparo-
A 1\ A 

pa A . TaR, eC.JIH orreparop A ecn orreparop HaMariDI'leHHOCTH N , 
TO 

i1 = i L.. :::, + !1 L.. s4 • Z:.. (J.t' ~ + ;u L- ~) 1, ~ t.r ~, c~r_ 
f ltil { ~ > > •(8} 
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rne &'( "110llOCIJiaeTb petneTK>l, E "UeHTpe" KOTOpOti E Y3Jie ~ HaxOl{>!T

eJI npHMeeb fi/=1·6'1 • B raRoM e.JJY'lae (8) B (7) ,llalOT .IWI F : 
ITA = [L- < [1''0 + f L s;,] lr(/) (;ill)> 1 ~(< i/(t) >)AIL? 

J'l -1 #( 111 :; 

-fL.. <[.t's; "fL~] ~11)1J(ifrl)>lo~ j( it lf(/J >1 (9) 

.f /;{ /' <ifriJ> 

TI (7), (9) M~ >!eDOJib30EaJIB TpaHeJI.fiU;!OHHYID >!HEapHaHTHOeTb >~neaJibHOH 

eHeTeMH. llpV! yqeTe ROppeJI.fiU;!V! Me~ llpHMee~MH DOllOCIJiaeT.fiMH E (7) 
II n 

BOUIJia Clbl rrepEM ROppeJI.fiUVIOHHM gJyHRUM < fl;. f1.t1/, a E (9)-RoppeJIR-

UVIOHHhl8 WYHRUMH CloJiee EHeoRoro DOPffllRa (eM. I 5 1). 

2. 0TMeTMM, 'lTO eeJIH rrpenrroJiaraeTe.fi OTeyTeTEV!e ROppeJI.fiU;!R Me~

~y IlpV!M8CHhlMM aTOMaMB,KaK 3TO C~enaHO B (7),(9),TO pe3yRbTaTH cnpa

Be~RRBbl, KOr~a cpe~Hee paccroliHRe Mell,lly npHMeCHblMR aTOWMR t.- ;/,VC 
Mnoro CloJibrne panHYea KOppenliL\HH Rc-?", 'f·[L-jl/, onpeneJIJinnero, KaR 

>~3BeeTHO, aeHMDTOTHKY uapno:tt RoppeJIJIUHonnoii WHRURR B napaoonacrR 

.f',. .,. .f , p _.. .fe ) . n naeTOJil!lee BpeMil npoEeneHHLTe ouenRH llJI.fi 

J?:. Q Il03EOJI.fiiDT 3aRJimHTb, 'lTO ~c(-:::2, • TaKRM oelpa30M, EHEO-

~ 0 DOEeneHHH TepMO~HHaMR'leCKHX BenH'lHH,TIOJIY'leH~e 

HRH paeutenJieHRJI rwppeJIJiuiDI, 3arwn~ E TeMneparypHOM 

/A/)3 - i / > v<J;c-=: -R · 

E npennoJioJKe

>~HTepBaJie 

(IO) 

EeTeeTEeHHO, 'T ClepeTCJI EHe KpRTR'leeKoii oCIJiaeTH 'l" if:. J . HaM 

npe.neTaEJIJieTCJI, 'lTO EepHO eJieAYIDmee YTEep~eHBe; llJI.fi EHEOllOE 0 
-.J.. 

eEOHeTEax HeRneaJibHOI'O MarHeTRRa E OCIJiaeT>l ..Jc £ Y' £ .2 HeOCIXo-

llVIMO ReTIOJ!b30EaTb TaRHe annpo:KeBMaURH, E KOTOpHX Y'lHTHEaJiaCb CIH 

ROppeJI.fiUR.fi Me~ IlpllMeeJIMH. Hue MH HCilOJ!b3yeM I\OppeJ!liU;!OHHhle 

6 

} 

' 

'.l 

' 

gJyHRU;!H >~neaJibHO:it eHeTeMhl e Rc":! r (annpoReHMaUHJI Ep3rre-BHJib.fiMea, 

IJOJIHHOMHaJibHOe paemeDJieHHe, KEa3HXHMH'lee:Koe npHCIJIH~eHHe VI T.TI.) 

13-51, 'lTO IlpHHU;!TIJiaJlbHO He TI03EOJI.fieT petnHTb EOilpOe 0 TaRllX MOllR-

1JHKauRJIX eEOHeTE MarHeTHKa, oelyCJIOEJieH~X npHMeeJIMR,ROTOp~e eEJI3a

~ e HaJIB'lHeM llaJibHHX ROppeJ!liun:it: .TO'l~H XOll eiJOHTailHOM HaMal'HV!'leH

HOeTH Dp>! j?> ~ }e , el{EHI' TeMneparyphl I\JopH H T. D. 

Kor~a reMTieparypa nona~aer B oOnacTb (II), MO~Ho 

>'ICTIORb30BaTb annpoReH~JO THDa "eTaTH'lee:KOI'O e:Ke:tiJIVIHI'a" • Heno, 

'lTD IlpH .noeTaTO'lHO MaJIOii "r H cPHKeBpOEaHHOfi (HJIVI eJiaelo M8H.fiiOII~etl

eJI e TeMneparypoii) KOHUeHrpaunn npHMeee:tt :eeer.na E03HHKaer e>~Tya

UHJI, Rorna 
JJ z ~ ~. (II) 

B 9TOM eny'lae TIOBe~eHHe eHCTeMhl onpe.neJIJieTe.fi MHOI'OTipl1MReHbi-

MH KOppeMUHJIMB, KOJIH'leeTEeH~e oeley~eHM.fi eEOHeTE eHeTeMhl yeJIO*HJI

DTCll, ED3Mo~eH epu:e cPa30Eoro nepexona TI-ro po.na E ciJa30EhiH rrepexon 

I-ro pona I 3 I H T.n. 8ror enyqaJ MH aHaJIR3Hpo:eaTh noRa ne ClyneM. 

3. ITpH ~30BOM nepexo~e weppowrHeTllK-napauerneTHK B 

npeHeOpell:eHMV! KOppeRSIUliOHRmru 3cfxjieKTaMl1 Ha0RD~aeTCSI 3BORK>

Ul1SI KOHU8HTpaunn Bai<.aHCHJ! • IJOCKOJlbKY B l1HTepBane TeMne

paTyp OT KOMHfiTHOJ! ~0 TeMTiepaTyp~ nnaBJieHHSI KOHUeHTpa-

Ul1SI BaKaRCl!l! MeHReTCSI B MHTepBane /0 -tS~ Cu- ~ /O . <,- ' 

t'tr = ;:; , TO, Ee3.Ue, KpOMe OCIJiaeTl1 TeMnepaTp /.1->ip- i.l-:::. /0-z 

(eM. (II)), MOMHO TIOJib30BaTbC.fi paemenJieHMeM KOppe~. ~o6aERRH 

K F
1 

(6) eEoelonHYIO BHepnm tlu HeE3aRMoneiicTEYIW\HX BaRaHel1il: F., 

F. - 'AI -Lt"' /11./ E ""- :i sB 
~ - zffr'~r - .f 11 .. ! (!t-!Jr)l , tr ' (12) 
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I 
¥1 M:I[H:I'JM:I'I3HpyR F ~ rlf no tlv- • TIOJIY"laeM .II)Ili t = C'v 

c• 
If 

2 =~It) e-f5!£" 
> 

JE ~ ./-<-/.! .. e 1 
lf 2 ~ 

~ .,- ~ 3_/ K 

l{fl) = ~ (r;, -:ii) ~J! +(~d)~~! 7;_ 

~ -L 
T=Xfl-1 f:=J-.i F=!J-1 t J ) ,2 1 .) 

(13) 

r.ne npH TIO.cy"leHIUf lf;fl) H3 06111en tPDPMYJIH ( 4) Mli BOeTIOJI:030Ea.JIHe:O 

TeM, "lTD )"
1
• ]

1 
r 0 • t'IIH EFI,llHM, "lTD HaJrnUO KaK nepeHOpMHpOEKa 

npe~3KCTIOHeHTH sa e"leT ~(54TaK H 06uqHon 3KCTIOHeHUHanLHOn ¢opuy

Jlll .II)Ili KOHUeHTpaUHH BaKaHeHH E H,llea.JI:OHOM KpHeTaJIJle C, = e XfVZ11) 

sa eqer e~r{j3fEJ. 'Iro6u TIOJIY"lHTL BNpallteH:I'Ie ~ qepes napaMerpu 

~. I> i! ,_j3 , i/ ,Heo6xo.nHMo EoenOJI:osoBaTbCR KOHKpeTHNMH ¢oPMYJiaMH 

.II)Ili F~< 11 :T,., 13 , 51. TioeRoJI:oey Bee annpoReHMaUHH e R .. - i (pae

menJieH:I'Ie Eparre-BHJibRMea, KBa3HXHMH"leeKoe, TIOJIHHOMHaJibHOe H ,llp.), 

npHBO,llffT IlpHMepHO K O,llHHaKOBNM BNEO.llaM, MS ,ll8TaJIOHO o6ey,llHM TIOBe~ 

,lleHHe z(.x.t) B KBa3l'I:JrnMH"leeKOM npB6JIHllleH:I'IH, B HeM / 3, 5/ 

J::::Ar<.:t:t" 
f.. i! 0 f ~-] (. K -i 1 t F,<~Ail:L l+~JL!!-;t+t.j , (14) 

"lTO TIOeJie TIO,lleTaHOBKH B (13) l'l IlpOEe,lleHHR HeeJIOEHoro eyMMHpOBaHliff 
,, 

no ,:. .naer 
" 

;5 (I) 
If 

.x(t-6)[!1- .. (t-crjt]~ (15) 

3.nee:o r = e~f' J3;nU . g. = e~.r JJ} 
(!G) 

~= L;~: Jc/21::: J;:zz=J/+j{l-6],> -i= 'l-C 
't+ .i' (17) 

8 

I 
I 

t 

~ 

1 
i 
l 

a -r- 1-6 
.Jo- -

~ 
R i onpe.n;eJU!KlTCII 113 ypaBH8HHfi(I7) ,ECJBI l'lHTepeCOBaTLCII 

8EOJIDUReH KOHUeHTpaUHR EaKaHeRR llpR Re"le3HOBeHHH RJIH B03HHKHOB8HRH 

enOHTaHHOH HaMarHR"leHHOeTR ( Hso) , TO lf/1/~0,J.~H 6 HaxO,llffTCR 

no tPDPMYJiaM 

~ r?-2 

lf(a,;i!l =(}-G)f!f .. (i-!f)ij~ J.=/z+{ )
2(1.-G)T (18) / '/_ ' Cz-~ j r C 

R OTHOeP.TeJI:OHaR KOHUeHTpaUH.fi BaKaHeHH E MarHeTHRe z{.j(i)onpe.neJIR
eTCR BNpaEeH:I'IeM 

i?:J:/ 

t (-"':') = !F(x,'.. )6'-if T, .l'~ 1', j3 : }(?., ..?__ (19) 
) " z!-2. 

HeeJioEHo rroKasaT:o, "lTD 

(t) lffo,6)= 1. , u{i.~) ={;i!_;)~) e !5 tf(l,i) t6 <~;t (,;,(~~ 

(.?) lf(?O, il) = 1 > Sv =~~....L L 
J.x' .6-2. ).,.1 

,? u Q tf(/,?) 

#+J. Q .A/ ;,' (20) 

9tf~l) 

rJ.x' 
.!. a, L fo5 .x's i) ; 
p. ~-~ ~ (~ ?tf 

-<><>~ ~ ~ 0 
'p_JI 

CP.o~erBa (20) eYMMHPYDTeR pHeYHKOM I. TioeKO~bRY 

Tep11syeTCII e~e.JlYIDmRMH eEOHeTBaMH: 

(j_£X/~7 • 

2 {:/) xapB.K-

t(P,~) = i z(~~~J= () .> 9€ (I ) rJ.x! < 0 :£6 t;.,.. ' (21) 

H B 06JiaeTH ~ ~ 2:
1 ~ 1 , r.ne 6 (,)::d): 0 - TIOBe,lleHHe eTIOHTaHHOH 

HBA~rHH"leHHOeTR exeMaTH"lHO npe.neTaBJieHO Ha pRe. I (npH 8TOM MN 

e"lHTaeM, "!TO TIC ne e,llBRraeTCR: 1.>8 I= ,2 ~ _!_ ) , - Bospaera-
J' <!-t 
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H.l18 zf(:/ i!) C J:'
1 

IIpaKTH'l8CKH ROMII8HCHpy8TCR y6HE£Uin8M ETOpOrO 

COMHOll!.J.!T8Jill if Z E (19), TO Ml:l H IIp.11XO,nHM K IIOEe,nemuo 

Z (/c) ,,naEaeMOMY pP.CYHK OM 2, CIIJIOllll:ffi.ll JIHHIDI OTE8'laeT Ha pHcyHKax 

i = (" , IIYHKTHpHaJI - 2 = 4 
llpll B03HI'iKHOBeHH CIIOHTaHHOH Ha.MarHH'l8HHOCTH 2 (i~i?) na,naeT: 

l ( 2> I {; 4) = Z (.t. It 1; t) ~ 0, 1 , 
l 

(2I) 

HO na,neH.I18 IIp0.11CXO.UHT E cpaEHHT8JibHO W.11pOKOM HHT8pEaJI8 T8Mrreparyp. 

TEU\HM o6pa30M, .113M8H8HH8 T8MTieparyp!:l E 2+2,5 pa3a (C'lHTaJI OT T8MII8-

paryp!:l E03HHRHOE8HID1 CTIOHTaHHOH HaMarHH'l8HHOCTH) HM88T pe3yJibTaTOM 

yMeHbW8HHC tv Ha TIOpR.nOR CpaEHHT8JibHO C Ton KOHU8HTpauH8H EaKaH

C.I1H tv~ , ROTOpaH ,nOJIKHa 6HJia 61:l HM8Tb M8CTO rrpH TaKOH TeMrreparype, 

C/ ~ e 'f" (f ~). 'lHcJleHHhle o~eHRH MOryT cJierKa H3MeH.R:TbCSi, ecJIH 

.nJili F"', J"' Eocnwr:b30EaTbCH .npyrHMH annpoRCH~H (TaR, E 'laCT

HOCTH, E IIOJIHHOMHaJibHOM paClU8IIJI8HHH /
4, 5/ HHTepEaJI pe3KOrO H3MeHe

HIDI ~ OT i ~J .no z~ O,f cyX!aeTCR). O,nHEU\0 cau E!:lEO,n 0 "no

.naEJI8H.I1H11 ROH~8HTpa~H Eai\aiiCM rrpH H3M8H8HHH CIIOHTaHHOH Ha.MarHH

'l8HHOCTH OT ee ae>!MIITOTH'l8CROro 3Ha'leHID1 E RpHTH'l8CKOH 06JiaCTH 

6 ~ <[J3• ,no ee aCHMIITOT.I1'lCCROro 3Ha'l8HID1 rrpH HaC!:llU8HH.I1 (:,-J rrpe,n

VraEJill8TCR HaM pa3yMHhiM, Ha6JIJO.U8Hiil0 Tal\Oro a@>el\Ta, Kal\ HaM npe,n

CTaEJili8TCR, CIIOC06CTEOEaJI.I1 61:l E!:lCOR.I18 T8MII8paTp!:l IUopH 'r~ H HH3KH8 

aHeprnH Eal\aHcneo6pasoEaHID1 E~ • EcTeCTEeHHo, cxo,nHNe aHOMaJIH.I1 

.UOJIKHI:l 06Hapyll!.J.!Tb ~3H'l8CK.I18 xapaKTepHCTHKH MarH8T.I1R~ TaR HJIH .11Ha

'l8 CEH3aHHI:l8 C t'lf (H8.IIpiMep, KOaqxp.11~8HT CaMO,nH<MJy3.11.11), 

lloEe,neHHe C, C _f E HHTCpEaJie (II) Heo6XO,n.11MO aHaJIH314-

pOEaTb yae C Y'l8TOM ROppeJIR~ MC~ npHMeCRMH, 'lTO H c,neJiaHO ~S/, 
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