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llo.D;Xo~. npe.IVIOliE!HH!il B Hamel npe.zootYl!le:lt saMeTxe /I/, oKa

suBaeTCH BeCLMa ~eKTHBHUM npH H3y'leHHH 6HHapHHX CllAaBOB, B 

KOTOpHX B03MOEeH nepexo~ TBna ITOpa~OK-6ecrrOPff~OK. B HHX ITpH 

T < 7;_ ( CM.HHEe) H8JllfiJ;O TelJ,IleHI.J;HJI K 06pa30BaHHlD CBepXCTpyKTypH: 

aTOMH COpTa A HMelDT B Ka'leCTBe 6AHzaAmHx COCe~ef aTOMH COpTa B 

H Ha060pOT. llpe.IVIOEeHHHI B /I/ ITO.D;XO~ IT03BO~eT paCCMOTpeTL KaK 

a~eKTH ~Hero ITOPR~. Tax H - 'ITO oco6eHHo eyl!leCTBeHHo -

~eKTH 6AHEHero no~ npH HepaBHUX KOHUeHTPauHHX .7
4 

H Jr, 

(YA-r:r,s=I). 

I. ~HMi ITO~OK B eHeTeMaX ynOPff~OqJ!'BaJDlJleroCH THUa 

Paso6LeM y3Jlli KpHeTa.JJJlM'l:eexol pemeTKH Ha ~ THna : q H 

.A {1 }= {fo~f /nj)H Oy,lleK C'IHTarL, 'ITO 6AHJKa.lumMii coce~ q -ys

JIOB JilWIIl'l'CH TOJU,KO /') -Y3Jlli H Ha060pOT, 11{:; ~ 7 = ; • llpe~o

JIOEHM .IV1Ji onpe~eJieHHOCTH, 'ITO -?,q < -:<8 , H ITOeTyAHpyeM, 'ITO B eo

eTOI!:HHH noJIHoro no~a ( T=O) Bee aToMH A HaxO.ItlfTCH B ysJiax oc • 

Upu aTOM Bee coce~ aTOMOB A eyTL aToMH B H ( ?"" -~) - 'lacTL ys

JIOB ct-TBna 38BHTa aTOMaMH eopTa B. raMHJlbTOHHaH 6MHapHol eMeTe

Mii, ITOJJy'leHHHI B /I/ (!lJopMyJia (2) B /I/), npH TaKOM pa36HeHHH 

Ha ne no~emeTKH MOEHO SaJIHcan B B~e 

fl= E"- .l Z _,;:,_- Z L ,_,/'~ -r z~ .z:;/>: ~ + -z; __ 0 .Q~ /J: 
<>< _ll - 7l- ' ~ /' 

(Bee o6osHa'leHII1R: no /I/, -zry 0.). 
(I) 

EbJIH HHTepecoBaTLCH rrepexo~ Tuna nopa~ox-6ecno~oK, TO 

paBHOB8CHHe cpe~e ¢R3H'I8CKHX BeJIH'IBH MOEHO ITOJ!y'laTL C noMO~lD 
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onepaTopa nnoTHOCTH ,d = ex,-o ,/3 ( F"" - II) , npneM 

-j"l;:-,.,~ J?.~ 4:o cxp {_r~)= ;~~d rN't>d~ (&)-f ~n?e.:;p (/S~.)~ 
' /' ·"' - ..., ..... ·' ~' """ 1/. = - .2 2:, /7x - ,! .2::::', '/J T ~r _2;" /?><, Jo. -f ~-2::': 1-h />"' 

• "" ./1 . r-- - .A~,-· • 
C y'IeTOM pa36HeHRR Ha «,~ -nO.IJ;CHCTeMH HMeeM ,IJ,II.H pa3JUJ'IHwc "C'Df-

TaDIIHX" onepaTOpOB, BBe,neHHaX B /I/ , 

A;4 (cv) = z:; Jj,, / ~ (j3J= Z::, /J>, ;t~ = .Y: o;l = .z:; ~ -1 L ;;!-/ 
;I ;/ t'<><' (2),1~11 I' f',y / 5/:; 

/'1 A/\ /,....,..1\'J': 
;v: ~ ..L .23 n"" L ~ -r ~ k-.1 /}A ~ /;>"' 

'A4 • .:z < /\,, . I' I' 
-(/ /?7, /) 

CTeneHL ynopn.no'IeHHOCTH B pacnpe.ne~eHHH aTOMOB no ysJiaM 

pemeTKH xapaKT6pH3y6TCR C nOMOmPD H6KOTOpHX napaMeTpOB no~, 

KOTOpHe MOEHo onpe.n~TL pa3HHMH cnoco6aMH. llapaMeTp ,nanLHero 

IIOpH.IJ;Ka $ 1 BBe.IJ;eHHHi BnepBae HHKCOll H llio~ /2/, B HameM C~

qae ue~ecoo6pa3HO onpe.ne~TL c~e.ny1Jl1HM o6pa30M : 

s = <NA («J>- <-~ 0J >- ~- ;);J = ~ -1? 
!\-:4 - /)"" -f * ~::r/1 • ( 3) 

IlO.IJ;'IepKHeM, 'ITO !fJoPMY~a (3) no~'!aeTCR C yqeTOM TpaHCJ1.1IUHOHHOI 

HHBapHaHTHOCTH (c Y.IJ;B06HHOi nOCTOHHHOI pemeTKH) B o<-Hr -no.n

CHCTeMa.X 

01 u:.,Nn) = j<ot (. /.fl.n)~ (' 9' cr-f~,c) =f (, /-?<,) (4) 

H TOrO 06CTGnT~CTBa, qTQ no (2) <' ~ )= <'N4 (o~)) T <~ ... 0)) =-

~ ( ;;-<>0 r');J, - ') 
~ 

./- ~~ 

IV 1?1 ""' IV /7 ( 5) 

EcTeCTBeHHo paccr.aTpHBaTL 17"" "=" <' ~ > / H ~ ~ < r; > / 
-/Eo< I -jt'fl 

KaK yc~OBHHe BepGnTHOCTH 3aii~eHIDI y3~0B oG-- H- j3 -nO.IJ;CHCTeM 

aTOMBMH copTa A. IlpH T=O ~ = 0 ' nut =..<:ZA H J' =I, npH 

T = Tc. /1,: =- /1::, u S = D • TenepL HeTpy.IJ;HO Bapa8HTb 4 II _J 
qepea J' : 

4 

~= «4 (-1-t.S)' p= .::r"~ (7'-S') 
~ . (6) 

JWI qJy~l rp.IIHa H KOppeJJ.R:I(ROHHHX qJyHKUHI <X- Iii ,!5 -rro.n-
_, 

pemeTOK MH MO~eM nony'I.IITL uenO'IKH ypaBHeHHI aHanorH'!HO TOMY, KaK 

3TO C.IJ;e.naHO B /3,4/, Onpe,neJJJlli H3 HHX h.:, H ~ , MOllHO HlliiTJi! 

COOTB6TCTBy~e ypaBHeHHn ~ napaMeTpa .IJ;anLHero no~ S , 

a 3HaHHe KOppe~OHHHX qJyKKUHi 6o~ee BHCOKOro no~ ,naeT B03-

MOllHOCTL pacCMaTpHBaTL pa3~'IHHe KOppe~UHOHHHe ~KTH. 

CHcTeMa YpaBHe!id /3,4/ ~ qJyHKUHH rpHHa wi-.1'1 r -no.n

pemeTOK KMeeT BH.IJ; 
.r·,-, ~- .~(-r).c "' 

6!07xfwj=--:?--.Y'(-r)r~,,(jl)Z 1
(, 1 _ - , 

CO( II /J ~L) -" K ~l) .t: f'?·,('J CA.)- t:.L'Trl't 

. 7 ?-,~ "' - .;:, (-./)" ./ (7) r;-,.,.,1\ (w) = ~ L (-.:!) ~~»-rn (u) ~ -.---- zc 
... /- ~II ,no..c ~-::-u ~ '(/1-f:)" G)- L,c-i-,.-n 

r.ne 177 ~- 0 ./ 
' ' 

.z/ c;:.,./ <'<(;< r-~ (j) lc{ '>)cJ c :;_ = - /.--f .{'_,c "'~ 
/ 

-~ i- r·1;- , / ,. L7 ;;(,. ; 
~" >O, ·-< - -~,~. , --7' , / ="".rl. -9' -6~JKaibirn:e coce.IJ;H y3M / • 

"' J·' I 

~ CHMMeTpH30BaHHHX KOppe~OHHHX qJyHKUHi llO~'lHM CH-

CT6MY ~ 
. .~ ~ I~ ~- T (-./)' /1/.c,_., 

'/J, (o',;J)= </)...:. rn. (j3J) ~ L_(-..1) ;-M,.,.. 1,'1) --:-::-, --~-, 
, ./ n·=L' -- -( - ~ ;t I (/'-A) 

~ ~ .z-~ " 
rf>,t;-s,-x)-;;-<"~1';,(<>')>=- :i:(-Jrr--;;t,..,fu).J' {-..!)' Mrm (8) 

( . ...,~, -.1 t=<' .c'(/!-,{')1 

m~ 0, ./, , z /\/"' = (_-'"" O(' !"' c-;.,) 
OcTaHOBHMcn KpaTKO Ha no~qeHHH ypaBHeHHA ~ napaMeTpa 

nopg.IJ;Ka J: B arrnpoKCHMaURf!X Eparra-BH~LRMca, KBa3HXHMHqecKon 

H nonHHOMHanbHOI. B ~yx noc~e.IJ;HHX annpoKCHMaUKffX y,naeTCH 

y'IecTL KOPPanauHOHHHe ~KTH, a uenoqKH ypaBHeHHi ~ Koppe~

UHOHHHX ~HKUHI n03BO~DT CTaH.IJ;apTHO .1'1 O.n;H03Ha'IHO HaiTH BH~e

HHH ~ ~HX BHCmHX KOpp~TOpOB /4,5/. 
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a) ilpH6nMXeHBD Eparra-BanhmMca COOTBeTCTByeT IIonHOe pac

rra,n;eHHe xoppe.II.IIUHii a pacueiiJleHHe !f>yHronra 0 r w) no !J!opuyJla.M I 4/ 

<1:: cL Y' --:), /a./ >),v ~ 
:;1 f-v( 

.;;:~ &~, .... (4.1) / 

<:C ~ .2::: /7,;, / c;/'-;- »w ~ .:;;:;;:;:.. G,y; (uJ) 
. _J, ,:11 .:r · / · _ /- , IJTO IIpHBO,ItiiT K 

ypaBHeHH.fiM ,IWI ~ H 'P B.ll~ 

~ =/:1-1- <'<;: /3 (- .<.--r~:z t~J)]-.t, ;:;= /.!-~- "V'r (-.Z-;d<x7r,-:;_j.(~> 
HcnoJlbSOBaB aTH ypaBHeHHII Ha.PR:.DY c (3) H (6), npHXO.D:IIM ~ ypaB

HeHHil ,IWI rrapaMeTpa IIOpR:~ 

~= 4 (Jl~S ::) • (IO) 
~-f-Z,q s 

ilpH s~ 0 H3 (IO) HaxO,nBM RpHTH'!eCKyll TeMIIepaTypy 

,c Tc = ~zzr:z;, ~ • (II) 

6) KBasHXHMHIJeCKOMY npH6JWJteHHil OTBe~JaeT CJle,eyD!lee pac

ueiiJleHHe KOppeJll'ITOpOB 14,51 : 
Cf.'t ya· ot) ·~ /1 A:. J7 ( 7.; ('3, "'!) "':..... A Jt A' t .{: 

.C ' .,i! /" 0 - 17c':C' ':i<J L 
J ~ / ' (12) 

rJ. . k - ( ~..:;· (<>'/.!~) c. k .,... tic 
"Tv.<: {d~) ·--7 l'f,;e I,Jo< \ ~- j = A,;c /,70( oi; • 

PemeHHe cHcTeMH ypaBHeHHI .IWI xoppen.fiUHOHHHX WYHKUHI rrpa-

BO,u;HT K ypaBHeHH.fiM ;;r- L 

.z-.1-: = .Z ~ (t1 r .:z;y_,-:r -t./ /?.1 ) , 

.,.- .::. . -:z ;?-f 
-;-,;en,. -= /?,6 ( ../- i 1 z 7 ~ v 1 /)t 1.31 ) 

J d ' 

(!3a) 

z~ -= z ;:;:,_ ( ~ -r ..:zy;.Jf' ~ .4...z :z-..t) ' 
0' 

-T- ,-;z_~ = ,-<>< ( r- ~ .z -r -<Jit-~ A}'- 1 
/8.;;,) ) 

(I3B) 

r.ne 
/ 

X= a¥ :Z7 (-tS-:;-~4~ 
-<. " 

/!, = :J-t - ;y/" -t7 -f i ?'_; 

O= <2q> (-e?n ..dd) -ql = e-Tv-
cfr<. / d. .) 

f),= ll,·- ,;r'l,' --z =1 " 
) I""C'; • 

6 

:Iii~ OTCil~ /i,_ H J'JI H IlpHHHMrul BO BHHMB.H:He, 'ITO 

_.q~ -.t-_ (-;-t~)(;:;:.-0,?'7) - (.i'-~)(0-fi:;.z'.:<) 
c7 - :Jir - - j- - - J (14) 

-t, ( t'f z ")1- "'"' -);.) C ( r-n:, "'"' -.,.;: ~:?J) 
IIpHXO,JtHM, HCIIOJ1I>3Y.fi COOT'HOmeHHII ( 3) H {6 ), R ypaBHeHHil ,IWI S 

;z'-.L ~ (-2,., f-2>90')(1'-l.f") = e,._, Jl-tf·U~ f(Y.z._r) -,e. 
2 

(.:J:6-.::<.jjS)(t'-S) ;fj.:t-.:z.J~ r.y-'--./) -_,.e (15) 

R= /7 If (C<.e, -~/'t lj~ :ztJ}"-':.. <'7~ -L,y'{ycJ) • (16) 

ilpH s~o 

.t... A..Z'X\c: 

J'c=8/= 
~ 

~~/;7 

(2;, :i!-./) (::r.e, ?-....!) 
(17) 

B) ilanHHOMHaJlbHOe paCQeiiJleHRe COOTBeTCTByeT pacQeiiJleHHil 

KOppeJlliTOpOB ;:;. (f).) I= ~ I 4, 5/ , 

"'- -" ;:; (o~) _..., A.;c ( /J<><) ' 

"'- - .t (IS) 
h _fJ _..., A;? ( 1-'J . 

ilpH TaROM paCUeiiJleHIIH ,IWI -qO"? IIOJly'IaeM CJle.DYPJ!Itlfe ypaBHeHH.fi : 
;if 

..,. "' m - .(• - z-,. 
C{Jm (c:Y,j3) = ~ ~ /!" ( ~) {.:/-'}'} ~ ' 

/ 0 

;( "" .<: - .}'-,c 
~;,.-, ( /3. d)= Z C7 A.-no ( /J-:_) ( .:1- /J,.) ;Y, ~ 

/ -:~,., - ·_/ 

;\!,;;:= /.J.,;. e""r/' r-z-r;;,{'-zr)j 
llpH m=o BS (19) HMeeM ypaBHeHHH .ItM onpe.neJleHM ,0 

- .Z' ' J: - ( - .z-~ 
17~ = .z::: c .K ( ?') ( _/- / ) A{ 

~ ~u - -

100 _z_ ~ - ,(' J -) ;?- ,( • / 
/" = ~ ('of ( /? . ..) (J -n"'- ,.-v_., • 

JiiprurM ~ lf ~ trepes ,'} , IIOJlY'JHM C yiJeTOM (3) 

(19) 

H? 

(20) 

.? k J( ;- ..t ~-" .A:- -c-1(_ 7 

dJ.AS' = L S,. /V: .<;q (.(7'-Sj (2(11.<4 s)- (/.,-s) (J,-',d) _),(21) 
('-<.' • 
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llp.a s- c· , paSJJaraJI MHoroueHa no cTenewm J' , Hai.IreM 

ypa.BHeHHe ~ onpe.zteJleHHJ! Tc : 
.X .e ...c. ·z-.t:-1 

.. T = L Cj Ill.: (k) :Z,q ~ (::r-"':ii!--<:.) 
A ..c=t..• (22) 

KOTOpoe Ha,ItO aHaAH3.HpOBaTb C IIOMOmPD 3BM. 
EcJUf ypaBHeHM ( IO) .a (I 5) IIOJ1yti81l'l'CJ! .a B o6wmoM no.nxo.ne, 

Ilp.H KOTOpoM IIO ,S M.HHHMH3HpyeTCJ! CB060~8JI SHeprRR, OIIpe.ztenRe

MaJI B armpOKCHMaiti!RX (a) lf (6) /6/, TO anrrapaT KOppeJJHU.HOHHHX 

~HKqMi COBepmeHHO He06XO,ItHM ~ IIO~eHRR BHCWHX KOppenHTOpOB 
/\ A /l . 

una < '7 O,._ ( -5) ), f -d/1, a~ (/,) -HeKoTop!dl onepaTop, orr-

pe.ne.neHHHI Ha "K" ys.nax ;:{_ , npH STOM ,{ -y3.nH He JIBJJ.aDTCJ! 6Jl.H-
.; "' "' miDnnm coce.nmm y3JJ.af: CKaZeM, o,., (!,)= ·-!}; 10..,,, h, '/3• onpe-

.zte.neH Ha K ya.nax ,jl-GOBOKyiiHOCTH, H8XO.rtmJIHXCJ! Ha paCCTOJIHMH 

I h; - tl OT ya.na f . B np.a6JUDteHMM Bparra-B.H.IlbJIMca Bonpoc 

pemaeTCB npOCTHM pacQenneHHeM H HCIIO.nbSOBaHHeM (6): 
A tl: A .A - ..C "- .(:. . .C 

<~~; f!1Z,, > -7 <'}.) ~ = <~ ).:Z,.g (1->:j' /~""_;lt(23) 

B IIO.nBHOMHa.nLHOM pacQenneHHI HMeeM aHaaorwqHyD CHTYaQHD, 

' O,l{HaKO ~ KOppeJJHTOpOB, IIOCTpOeHHHX Ha OIIepaTOpax 7 ( d 
uyvepyeT 6.nH&almax coce.nel ySJJa f ),HYEHO Hcno.nLso:aan llloPMYJIH, 

IIpHBe.zteHHHe B /4,5/, B KOTOpHX He06XO,l{HMO J'IHTUBaTD, K KaROl 

COBOKyiiHOCT:If IIpHHa~e&aT j -ys.nH (cM.TaK&e HRZe). 

KaK dwlo llOKasauo B I 4, 5/, KBaSHDJMJAecKoe rrpll6.uzeHHe o
JJHeTCJ'I pemeTO'IHHM aua.noroM pacQenneHM KB:pKBy.zta: BHCmBe Koppe-

JJHTOp!i paCQ8IIJllDJTCJ! 'lepes rrapHae. Ec.nB BOCIIO.U.SOBaTl>CJ! QeiiO'IKOI 

Ypa.BHeHKI ~ BHCmHX KOpp~OHHaX ~HKQai /4/, TO noc.ne ,ItOBO.nb

HO rpoMOS,ItKHX a.nre6pa.aqeCKHX BH'IHCJleHHI IIOJ11'1aeM .IJ:,1lJ! napHaX KOp-

8 

1 
\ 

l 
\ 

pe.na:TopoB CJle.nyDQIIe llloPMYJIH: 

<.n"" ;;..,-r~"'""' > = <~ Jt.!?.<:-,'7 >= n""~ ""} 
·' _, - _.t, - - ~"'-

.('17"'-' 17o/-,._::;e ) = /7"" -f /)"" (1-17.,,_,)),, ) 

-'!<:,_ 

(l'J -}4))c, 

(24) 

__ ., ,'\ .-~ - -<J:.. 
< ~ 7 U.c) = } -+ _J. (1'-')l)Jc• , 

~:r,q (z/·-1')- u"-r.e. ?'1 = -:t o 
- ~~ ( 1-.s) (];-1.-1) ,) 

1 _ .:y'~ ~~a:r.(JI":_rJ-~-.:J-"4~s\y"'--.t) 
Jlo-

!:! r· , .L' 1(1 '") ( .. • '') J ~ .r- / • -J q;., -~ s·- ~ onpe.zte.na:eTCJ! .as ( I6) • 

B nepBOM pa.BeHCTBe Mli "HcXOJtBJJ,H"Jl.H6o HS o( -ya.na, .nH6o H:f-ys.na 

:If paCCMaTpBBaJIB yseJl, HBXO,lliii!IIIICJ'I Ha He'leTHOM 'IHCJle marOB OT He

ro ( j3 -yse.n :If L>& -YSeJl, COOTBeTCTBeHHO), BO BTOpOM H TpeTbeM 

paBeHCTBax yS.nH 6pa.nHCL H3 O,ItHOI H TOI Jte COBOKyliHOCTH. JID6ol 

BHCIII1dt KOppe.lll'fTOp BIIOJlHe OIIpe.zte.na:eTCJ! (24) :If yKa3aHHeM, K KaROl 

IIO.ztpemeTKe IIPBH~e&aT ySJlH, Hyvepy~He BXO,llll~e B Hero onepa

TOpH. TaK, HanpBMep, 
A ~' A 

<' 11."" /7d+ .{'"' 11-"' -f:lc-t-.tn->+1 ) ---> 

A A ~' A 

<:IJ.,. /J-x-7-,t,o.)' /J'<'-1-.!,e 11x-r.:tc-r~-"'f' 7 

... . - """j{- - - . - "<11,<' ,;"'-f.:?~) 
/7i..c-tik(r-/J.,_)) 0 /1""~"'7/'(t_r/J~))o j _ ~ -<~;;-. --~~"· 

·= -- --=· = { /)., f {~-r>,._}) d }(fl--.' ("t 'J>)lo ), 
/)o(.. ( /}.,_ i__,~ -t I) 

IlwcmHe KOppeJJHTOpH ,ItJJH 6HHapHaX pac BaDIU!XCJ! CMecei, 

paCCMOTpeHHHX B /I/, ,ItaDTCII !lJopMY.naMH, IlpliBe,IteHHW4!l B /4,5/ 
(s.necb, ecTecTBeHHo, He HYZHO y'IRTHBaTL pas6HeH.He ys.noB c:wCTe-

Mii Ha ol..H _13 -rro.ztpemeTRH) • 

2. B.nBZHHI IIOPfi.ItOK B yiiOPfi.ItO'IHBaDIU!XCJ! CIIJiaBBX 

~pMYJIH, IIpHBe,IteHHHe BHme, IIOSBOJJHD'f paso6paTb BOIIpOC 0 

BOSMOEHHX KOppe.naQ.HoHHHi a~eKTax Me~ ,ItByMR aTOMaMH B YIIOpR-
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.ItO'DJBBDI!8ICS! C.IICT8Me. Ec.mf MH paCCr.B'l'pli!BaeM ' c(_ -nO.I(pemeTKy 

.11 HaC HHTepecyeT Ropp~ Me~ aTOMaMB COpTa A, TO KOppena-

TOpH MOryT 6!i'l'b .ltBJX THliOB , < r"" /J"".,.~.e ) =' < Ji-<- i£":,..__ ) H 

< /L ~.,.~_., ) "' < .17:_ -i ) , T.R., Ha'IDfBaS OTC'IeT OT a -ysAa, 'le-
_r-<t-

pes 'leTHOe 'lHCJlO IDSI'OB M!l IIOIIa,D;aeM CBOB8 B yseJl c( , a 'lepes 

He'leTHOe 'IHCJlO Wai'OB - B yseJI f3 • llpH 8TOM COOTBeTCTBYDIUJe 

napH!ie ROppeJIHTOpH HMeDT '!eTRO BHpa&eHHHI CMHCJl yCJlOBHHX Bepo-

" " HTHOCTel. HanpHMep, <' ~ ~-~~") eon YCJlOBHru! B6pru!'l'HOC'l'b TOro, 

'ITO, HaxO.ItHCI> B <X -nO.ItCJICTf!Me Jl C'DJ'l'M, 'ITO B HCXO.ItHOM <X -ys

Jle HaxO.ItJ('rCS! aTOM A, 111i 06BapyDM aTOM Taro :Ke COpTa B ySJle, OT

CTOR!Ilell OT HCXO.ItHOro Ha 2R JllarOB (c<-y3Jle). AlfaJIOrH'IHO, ,IW1 

A "' J3 -nO.I(pemeTKH BOSMO:mil IIapHHe ROppeMTOpH Tmia <' ~ ;1 f~.c / 

H <'} ~.,. ..:oo 1 ) • HeTpY.ItHO y6e.II;IJ'l'bCS! B TOM, 'ITO- BCe OCTaJli>-

HHe KoppeMTOpH MeJf,II;y napaMiil aTOMOB (AB, BA 11 BB) BWpazamTCS! 

qepes TOJli>KO 'ITO paCCMOTpeHHHe H qepes Cpe.ItHHe k.,v H ~ 

KoppeJ!RUHH Taxoro po~ Jle&aT B OCHOBe BB8.It6HHR paSJlH'IHO

ro po~ II8paMeTpOB 1 xapaxTepHSJD!Ii!X- 6Jlnmll IIOpll.ltOR B CIIJJaBa.X. 

HaJI6oJiee o6111eiipliHRTHMII JIB.liHIITCS! napaMeTp BeTe o' /6/, napayeT-

p!i Koppe~H C:i:' /7 I, a Tax:Ke napaareTp!i <Y.; , KOTOp!ie BBO-

.ItHTCH np.H T) T;_ /8/. 

'(= 

BHpasHM aTH napaMeTp!i 'lepes xopp~oHHHe ~KqHH. 

a) llapaMeTp BeTe ~ onpe.nenfteTCH cooTHomeHHeM 

QA8 

Q 

0= '1- 'ln-z-<-n 
-' r.ne (25) 

'f,,L);- 'l~ 

Q - o6mee 'IHCJlO nap B pemeTRe, paBaoe ;;;;: N 
...(_. 

10 

Q48 - 'lHCJlO nap AB, f,.,.,wt = '( ~'-', '1"'---'-" = '( / _ 
T=lc_ 

Q B!ipa.mleTCS! no clloPMYJ18M (2}: 
4e. 

Q _ oV = 2/~ Z ;;,., Y' (..1-~) -+ <' .2'_ (r-/>~ )Z .ih > -r 
46 - 48) .z "' ,A - ~ /'' -

Y' A -:>' • ~ ~ J "'IV A + <- /JA ~(L-1">"'-)>+<L'-(-r-/?,/J)~n"') =--""---- (o:!~""-<-"/)",:;>-<;;/;'· 
/l ;- ~ /" ". "' .-'<., /3 /) :,v 

CJie.ItOBaTeJliHo, /' _, 

'j= ~XA- < _;;,.·}o) - <' "5 ,;'"" ) • (26) 

B npH6J1HJEeHHH Bparra-BHJli>IIMca < ;;.., ~ > = < ~ ;-;: > = /l.,c /]; 
- • . . . .2.. • ..t ' ~· ~' r--- ) :t. / 

r-;<.:z,.,.x;..,-r.;).zlls_, Cf~= ~:x-'/~6. '1,.,,-.., =.:?z4 -u J-=--5~ 

T.e. 6J1Hl!HH:i nOpFJ:.ItOK BCe~eJIO onpe,D;eJllleTCS! .It8Jli>HHM IIOpFI.JtKOM1 H 

IIPH ~~ ~;:_ o=O. 

B RB83HXJ4MH'leCROM npH6J1Hllt8HHH <JJ.v ~ ) = < 0, !)~) = ::<x,. ~'~-' ), -Jl' 7 
""-

·' / <>< cy"-1) 

f/= o2:z;,- .;!~ (r"--4- Jl' t!G. 

J'~-_f 
'jn?<»' = .:!~' r;_.,_~ = :?:x"" - .:;,?., (Z::r, -~ 

:;;(- _( ' 
o= ~ ::2.4 r.z 2,-j-J) - [£~ f:y.J._--' J-y""t ~.j r S? -_IJ /Y? -_~ 

~~ { :z..:r, -_t) 
(27) 

( /.2. onpe.neJJHeTCS! COOTHOmeHHeM ( I6 ~ 
.11, HaKOHeQ, B nOJ1HHOMH8Jli>HOM pac~eiiJleHHB' no ({lopMyJlaM (I9) 

HKeeM ~ 

<,h'wtl
4

) = z; <: C.z"' Cf)~ (J-Jf.,/-.c!V'.c, 
j c u ~ ~--

"" ,.... z .c. ~ - .c: - X-~:. 
< r"' !?"" > = L T c .c (!:J~) (J- .~?.) -«-

/ .c--~ / 

OTRy.Ita CJle-

.n:yeT, 'ITO 'j.rn&LK = ~~, Cj~n = .:Zx;., - -2-Z~ ( .i<-2A- J,:o,j H 

~ 

<Cr= 
.:z:z;, (:Z:t,:, -.7~)- ~ 1:: c~"' .tV,... if.;;.)"'f/-.t),)"'-~(~)'"(1-4)-r-<; 

-<- 0 / - \28) 
~ ~~~-~) . 

II 



Jlls TIOJ!Y'IeHHHX ~ 6" B.!ipa.&eH.HI (27) H (28) Bl'U{HO, 'ITO .PI TipH 

T)!;_ -we S= U , ~ OTJUI'IHO OT HyJIJ!. 
' J _, I I 

./ ./ ././ .I / 
6) IlapaMeTp.!i KOpp~H C - -, = P, . · - P, P. 

~~ ~~ ~ L / 

r.u;e /{{· - BepOJITHOCTl> TOrO, 'ITO B ySJle TIIIIa ,) HaxO,n;HTCf.l 

- . / -/ 
aToM copTa L , a B ysJie THIIa d - aToM copTa L , 

!(( 11J J- BepOR:THOCT:b SaMelllelOO! y3Jla THna / (; J aTOMOM ,Z ( .Z). 
B TepMHHax napHHX KoppenauwoHHax ~YH~ naHy'IHM 

c ;, h c· /f;,_ ./,h( 
c..AA \!~',)~- 4'1 (jJ,)=-~8 fi)~_;;.,,~~-<'~1 ~),(29) J / 

/7. j" = ·"' ;/), (', - paccTOR:HHe Mez.ny COOTBeTCTBYDIUIMH Y3J18.MH. .llnfi 

/1/1 l1 '}-< HMeeM B pasHHX npH6JIHEeHRRX BHpaxeHKa 'lepes rra-

paMeTp ITOpli,nKa $, < ,.-7/1 /'1-.z / B KBa3HXHMH'JeCKOM IIpH6JUIJEeHH.I:! 

rrpHBe,neHH BHlle. B rrpH6JIHJEeHHH Eparra-BHJlhRMCa BCe rrapaMeTpH KOp

peMUHH paBHH HyJlD, a B ITOJUIHOMH8.Jll>HOM pac~eTIJieHHH OHH paBHH 

HY Jll) .nM y 3JlOB, He JIBJJ.JiiXIUfXCR: 6JIHzaibmi:MH coce.IUIMH. 

B) IIpH TeMITepaTypax BLime KpHTnecKoA pasJIH'I.Ife Mell,lzy rro.n

pemeTKaMH rrpon~aeT H 6JU!~I ITOpR.ItOK B CIIJiaBaX MOZHO xapaKTe

pH30BaTL C ITOMOIIILD napaMeTpOB 

:::(2 = _j- p4Af';) 
2 4 -:!13 ' 

(30) 

r.ne f1 11 (Pi) - BepOR:THOCTL Taro, 'ITO aroMH A H B HaxO,ItR:TCR: 

Ha paCCTOR:HHH c,Pi .zu>yr OT .zu>yra. OtieBH,nHO, 'ITO 

PAA. (Pc)= <~ (..1-'i.,,j)= F; -<;;J~n)= :::rA- '//z;'}.,,) 11 

cY; =- .74-<-_ <' ,-;'1 ;,~ 'f,. ) 
(3I) 

~ 213 

12 

B npH6JIHJEeHHH Eparra-BHJILJIMca ·11· =c ,nJIR Bcex 

B IIOJlHHOMHaJILHOM pac~eTIJ!eHHH 

" - _, }! ,c ' <.. ~ z!-<j 
cx'.2' =- -- ~~- T 7 (.;: N~-?~ ~~ u 

-Z_.q <r, ..(" "':"(_) 
Y_, ~o y'...A......Y z;:~ 

B KBa3HXHMH'IecKOM np.PI6JIHJEeHHH, HcnOJl:bsyJI BHpaxeHHe .nJlff 

napHoro Koppenaropa < '} 1., 1 ) , IIOJJY'IHM 

d, = (-.;{)' e~~~t) l ' r.u;e (32) 

-f OIIpe.n;enReTCR: COOTHOWeHHeM (24) npH ,<; =0. 

MH npHsHaTeJILHH B.E.IlpHesxeBy sa o6cy~eHHe pesyJILTBTOB 

H .u;eHHHe saMe'laHHR:. 
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