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1. BBE.QEI+HE 

fny6oKOHeynpyr!lle CTOJ1KHOB€H~~ "Ffi}I(€JlbiX ..-10HOB C 3Hepra-teH 

-10 t13B/HYKilOH B€AYT K o6paaoaaHHIO AB0\:1HoH RA€PHOi1 01CT€-Mbl, 

KoTopaR >!<~A-BeT - 1 o- 21 c, He ,QocTHraR cOCTORHHA cTant~CTH4ecKo

ro paBHOB€CHA. nocKOilbKY BP€MR }!(H3HH T8KOi1 HepaBHOB€CHOH 

CIIICT€Mbl H8 nopf!,QOK npeBOCX0A111T epeMR npOXO>KAeHYIA l.lepe3 RAPO 

HYKiloHa, ~MeiO~ero cKopocTb OepMH, e ABO~HoH RA€PHOH CHCTeMe 

ycnesaeT c¢oPMHposaTbCA cpeAHee none, o6~ee AilA HYKilOHOB o6o

HX CT8JlKHBaiO~HXCfl RA€p. 3TO nepeM€HHO€ none onp€A€I1A€T cneKTP 

SHYTP€HHI-1X B036ymA€HHH J.1 XOA 3BOiliOUHH CHCTeM~. no3TOMY H€06-

XOA\IIMO HaY4HTbCR OnHCb1B8Tb eoa0y>I<A€HHble /s oco6eHHOCTt.1 KOJl

J1€KTJA-BHble/ COCTORHI-1A ABOHHOH RA€PHOH CHCT€Mbt. 

/l.BYXL\€HTpOB8R o60J10I..I€4H8fl MOA€Ilb B npVIHL.4VIne MO)t{€T fibtTb 

HCnO!lb3oeaHa AilR peW€HVIR nocTaB!l€HHO~ 3aga4VI, HO npOL.4€AYPa 

nOCTpO€H~R 60ilbWOrO 4HCila $OHOHH~X B03fiymA€HH~ B np~t~6Jl~}I{€H~VI 

XaOTH4€CKVIX ¢a3 Ha OCHOB€ 3aBHCA~€t0 OT Bp€M€HH OAH04aCTH4-

HOrO 6a3~Ca ABYXU€HTPOBOK MOA€IlH TeXHH4€CKH 04€Hb CJlQ)t(Ha. 

bo11-ee npoCTbiM, XOT.R H- Tpef)y!Oil.IHM AOnOilHHT€IlbHbiX npeAnOI10}1{€HHI-1, 

RBilAeTC.A nOAXOA, OCHOBbiBaiOW,H~C.A Ha n1APOAHHaMH4€CKOM Onlo1CaHHH 

KOI1Il€KTH8HbiX KOJ1€f5aHH~. ( pa3HbiMH L.t€J1RMH OH lo1CnO!lb30Ba!lC.R 

e PRAe paOoT /eM., HanpHMep,. 11.2/ /. 

B 3To~ cTaTb€ Mbl noKa)l(eM, KaK MomeT t=ibtTb peweHa e TaKoM 

noAXOA€ 3aAa4a 0 KOilileKTHBHbiX Bo36y>+<A€HHRX ABQI.1Hoi1 01CT€Mbl. 

B cneAYIOil.le~ ny6n~t~Ka1..4HH a paMKax 3Toro noAXOAa 6yAeT paccMOT

peHa 3aga4a 0 CB.A3H OTHOCH-T€IlbHOrO ABH~€HHA C BHYTP€HHVIMH 

B036y)I(A€HHRMH. 

2. rAMHDbTOHHAH 

C~CT€Ma HYKilOHOB C ABYX4aCT~4HbiM B3aHMOA.eHCTBH€M on~Cb1Ba

€TC.A raMHilbTOHHaHOM 

H h2 d3 ...., m+-+...., -+ .. 8 3 +...., ...., ....,_, +-+ ...., 
~ 2m r XV T (x) V 'I'(X)+raxd y'l' (x)'l'(x)U(x-y)'l' (y)'l'(y), 

rAe 'I'+(X) , 'I' (X) - onepaTOPbl HyKilOHHoro nom~. PaccMOTPeHHe 

Kone6aHH~ nnoTHOCTVI .RAePHoro eew,ecTea YA06Ho npoeOA~t~Tb e Tep-

MHHax onepaTOPOB MOTHOCT~ p(Xj~ tp+(X) 'P(i) H TOKa 4aCH1U 

...., ...... h + ........ ....,....,+....., 
i(Xh -

2 
. ['I' (X)y 'I'(X)-yljl (x)'l'(x)]. YAOBJ1€T80p~IOU(HX KOMMyTa-

ffil I 

lU'IOHHOMy COOTHOW€HY!IO 
31

: 

[p(x).J(y)J~-i~ ..L[sc~-;)p(;ll 111 
m ax 
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C ~enb~ ~ccnegoeaH~R KonefiaTe.nbH~x eoafiymAeHM~ npoaHan~aMpyeM onepaToPHble ypaeHeH~R ABM)I{€HMR g.nR p (X) 1-1 j ( i): 

ap (~) 
at 

ai.(XJ 
at 

1 4" 44 ~-[p(x),H] ~-divj(x), ih 

a a 4 1 :£ -[T (xl---
n=l a X n nk 2 

2 ~ d3y - -pcxJ r au(i-y) 
axk 

p (y)]' m 

/2/ 

~ a•t (x) a'P(X\ aw\X\ a'P(X') rAe Tnk(x) =-ax;;- --ax;- +--aK'k axn-- T€H30P nnoTHOCT~ KY1H€TH-
4€CKOif 3HeprM~. ~HTerpan OT wnypa onepaTopa Tnii) BXOAHT B Bbl-pameHMe AI1R raMMJ1bTOHMaHa, a KOMMyTaTOPbl onepaTopa ( Tnk(X).d3 

X ... ""t -+ 
4 c p(y) "J(y) BbiPa>KaiOTCR "epea Tnk, p " i 

[( ct
3 

X T k(i),p(y),j ~ ~[ _L j (y) + _ii_ j (y) l. n h ay k ay n 
n k 131 

[ a ....... ·iha 4a ... f d x T (x), lp (y)] ~ -- [ -- Tkf (y) + -- T , ( y)-~ m ay ay rn n k 

0TC10Aa BMAHO 1 4TO ,HaHAR BblpameHMe A11.R T k('X) 4epe3 onepaTOpbt 
_, -t ,..,. n p (x) 1-1 J( X), YAOBJ1€TBOp.RIOll.IM€ KOMMyTa~HOHHbtM COQTHOW€HHRM /3/, Mbl· nonyl!~J1H fibl 3aMKHYTYIO CHCTeM_¥ ypaBH€HM~ ABI-1H<€HM.R, co-A€P>!faUI~t~X TOilbKO onepaTOpbl p(i) M rc X). J.13B€CTHO 

141 Cll€Ay~-,..,. ·"" -+ 4 
1.1.!€€ Bbtpa}!(€Hi-1€ All.R T nk(X) B T€PMMHaX p(AJ ~ j(x), YAOBJl€TBO-pRIOLJ~ee KOMMyTal(MOHHbiM COOTHOW€HM.RM /3/ ~ C 3TO~ TOLlKH 3p€HMR 3KBHBaneHTHoe HCXOAHOMY Bbtpa>KeHY110 An.R Tnk(i) l.lepe3 onepaTo-Pbl "'+<xJ. w <X>: 

... rrf- 41 ... T k(x) ~ -l[j (x)- j (x) + n h2 k p (i) n 
/4/ 

1 a ~ a c· +--- --p(X)--p X)+ 
2p(x) axk axn 

KOHCT, x0kn ·f. 

OrpaHH4HBa.Rcb e Aa.nbHe~weM aHani-130M LlHCTo KOne6aTe.nbHoro ABMmeHHR /T.e. nonara.R geHmeH!-1e .RAepHoro no.n.R 6eas1-1xpeBbtM/, ygo6-HO 88€CTH onepaTop OOT€H~Hana CKOpOCTH ¢(i) : 
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/5/ 

[p(x). <t>cY>l = _ill_acx-Y>. 
m 

!6! 

TOrAa C noMOLqbiO Bbtpa>KeH~C1 /4,5/ ~O}I(HQ H8n\;1CaTb CJ1€AYIOII.\€€ npiii-

6J114>K€HHO€ r~~tAPOAIIIHaMI-1'-IecKoe Bbtpa)l(eH!-1e A11.R raMlll11bTOH1.1aHa 01CTe

Mbl, 3KBI4B811€HTHOe HCXOAHOMY /1/ C T04Kir1 3P€HIII.R ypaBH€HL-1~ AB¥1-

)I(eHHR /2/: 
' 2 

H:!!!.. r a"xlp.V¢1 +..!!_ 
8 + Sm 

Ecn~-1 e Ka4eCTBe noTeHu,lllana U(X-Y) B3RTb eaa~t~MoAeillcTBHe, 

nponopu.~ttoHallbHOe 8 (X- Y ), HO aaBI-1C.RlL\ee OT nnoTHOCTI-1 p ( X)!Ha

npHMep, B3aiiiMOA€iiiCT814€, \.11CnOilb3yeMOe B TeOpl-11.1 KOH€'-IHbiX $€PMlo1-

15/ 
3 3 ...., .... ...., 

C\r1CT€M , 111!11-1 Clll11bl CKHpMa/, TO BM€CTO '-1Il€Ha ( d xd y p(l)U(x-y)p(y) 

B /7/ BO>iAeT ( d 3x /j;[p (x)). rAe /j;- HeKOTOPbli1 <IJYHK~HOHail OT 

nnoTHocn1. BTopoe cnaraeMoe e /7 I - 3To eel4u,3eKKepoecKlo1!~ 411€H, 

yt.H1TbiB810~1o1i1 noeepXHOCTHYIO 3Heprvuo. 0H HCnOilb30B811C.R 8 pa60T8X 

no TeOPHH .RA€PHOi1 MaTeplll\4, HO C pa3Hb1MH \..lltiC.neHHbiMitl MHQ}!(ItiTefl~Mitl. 

Mbl T8K}!(e He 6yAeM ¢l1t1KCitiPOB8Tb KOHCT8HTY nepeA, 3TitiM "'!IleHOM Yl B 

A8IlbHe~1WeM YICnOflb3YeM CJleAyiOlL\Yii-1 raMYiflb.TOHYiaH: 

1,! m 3! 4 ""',--:. 1 -+-+-+ 

=-g-rd x r(x).V¢ 1x)l+-~-lr(x).V¢(x)l + 
P ( x) + 

3. PABHOBECHM n!lOTHOCTb. MAJlbiE KOilE6AH~~ nllOTHOCT~ 

B peaK~YI~X c T~}!(efl~MYI YIOH8MYI npH KltiHeT~t~"'!ecKoiii 3HeprYIItl 

-10 M3B Ha HyK.noH Ha.neTaiOll.lero ltloHa 3Hepr~t~R eos6y}!(AeH~t~R. ABO~Hoi-1 

RAePH0(1 CltiCTeMbl TaKOBa, '"ITO ecfl\lt B Ha'-18flbHbl~ MOMeHT BC~ 3Ta 

3Heprltl~ \11 nOiiiAeT Ha B036Y}!(A€HH€ TOflbKO KOflJleKTitiBHbiX Ko.nef5aHV1iii 

nflOTHOCTitl, aMn.n~t~TYA8 KOile6aHV1iii 6yAeT OTHOCitiTeflbHO HeBeflltiKa 

/ec.n\11 TOflbKO ¢JflYKTY8~Itlltl nflOTHOCTitl He CKOH~eHTPitiPYIOTC~ B O"''€Hb 

M8flOM 06beMe/. no3TOMy KOJle6aHV1R nJlOTHOCTitl, OnltiCbiB8€Mb1€ raMitlflb

TOH\118HOM /8/, MQ)J{HQ paCCM8TPitiB8Tb B rapMOHI1"'!eCKOM npH.6fllti}!(€Hitlltl. 

BbiAeflltiM Vt3 onepaTopa nnoTHOCT\11 p (X) HeKoTopyiO cpeAH!OIO 

n.noTHOCTb p
0 

(X) 1t1 onep~Top !lJ.nyKTya~ltiH n.noTHOCTit1 Op(X): 

/9/ 
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no,QcTaB\.1M /9/ 8 /8/ 1.1 coxpaHI-1M 8 H TOJ1bKO 4J1€Hbl H€ BbtWe sro-poro nop.A,qKa no oneparopaM 8 p 1.1 ¢· B 3TOM cocTOI-1T Hawe npll!6-!lH>KeHJ.1e. Ha /6/ BHAHO, 4TO Op 1o1 if> y,qosnersopRIOT 6o30HHbtM KOMMyT a 41110HHbiM COOTHOW€HYIRM. 
norpef5yeM_, 4T06bl 8 nOJ1Y4HBW€MCR raMvtJ1bTOHHaHe OTCYTCTBC.'BaJ1111 !l\.1Hei1Hble no Op 4J1€Hbt. 3ro oaHal.laer, t.lTO p 0 (i) 6y,Qer paaHoaecHoH nnOTHOCTb~, OTHOCYIT€!lbHO KOTOpO~ $IlYKTYIIIPY€T peanbHa.FI nnoTHOCT b p (X). B peaynbTare Mbt nony4aeM ypaaHeHvte AilR Po (X): 

/10/ 
Kaa,qpaTYil!HaR no 8p 111 ¢ l.lacTb raMIII!lbTOHI-1aHa H(H(

2
) ). onvrCbtBa-10-~aR KO!le6aH\.1R nnOTHOCTH, 11M€€T BillA~/ 

[ 
~ ~ 2 m a ~ ~ 2 h2 2 t'.p (x) v P

0 
(x)J ~ 2 ( d Xp (X)[\]qi(X)] +--(d X(-_Q_ __ - -------)[8p(X)] + 2 o !:'m P~ (if) P~ (!) /11/ 

h2 
3 [ vap(xJJ 2 

1 3 i'&[p cX)J - 2 +-- ( d X---
4 -+-(d X----lL--(8p(x)]. !:'m Po (x) 2 Bp (Jl)2 

0 
cpOHOHHbl€ OnepaTOPbl b-: xapaKT€pV13YIOtl.t11€ C06CTB€HHbl€ COCTQRHIII.A H(2).y,qosneraop.AIOT ypasHeHHRM ,QalllmeHHR 

+ + [ 11( 2) , b 
8 

] = hw 
8 

b 
8 /12/ 

1.1 cne,qyfOutHM o6pa3oM ebrpaY.<afOTCR 4epea oneparopbr 8p0.) "¢(X}: 

/13/ 
b+ r d 3 --+ --+ a --+ --+ 

8
= Xf,(x)8p(X)+i [ d xg

8
(X)ql(x). 

YpaaHeHHR AilR ¢YHK~YIH f 8 111 g 8 nony4aiOTCR np1-1 no,qcraHoBKe /11/ H /13/ B /12/ H HCnOnb30BaHHH /6/: 

v<P0CxJ v r,(in ~ w,g, cX). !14a; 
2h2 -· 1 ~ l1p0 (xJ [ v P0 (iJl

2 ~ -r-1 V (--- V g (x))-(--,--- -------- )g (x) 1-,rn Po(x') s p2(x) p3(x) s 
0 0 /146/ 2c- ~ 8 <o[p

0 (x)] ~ ~ 
------,-~------ g (x) = w f (x). 3 P (x)2 s s s + 0 

TaK KaK l b~ , ,b.s' J,"()ss', TO C noMOLI.IbiO /6/ Ill /13/ MOmHO noKa3aTb, 4TO peweHI.1n CI1CT€MbJ I 14n, fi/ y,QosnersopRIOT cne,qytOll.\11M cooTHOweHHRM opTOHOPMHPOBKH: 

2h 3 ~ ·~ 8 • =- --- ( d X f8 (X)g .(x). ~s m s /15/ 

4 



1-1cnonb3Yfl /15/, MO!i(HO nony4'-'1Tb Bbtpaa<eH'-'1fl AJ1fl onepaTopoe Op(i) . . ' 
'-'1 ¢ ( x) 1.1epe3 b s 1-1 b s : 

-+ h ·~ + 
Sp (x)~- --:£ g (x)(b cb ), 

m s s s s 

¢ (x) ~ i.!!.. :£ r (x') (b + - b ). 
m s s s s 

YpaeHeHI-1fl /14a,6/ '-'1M€~T ABa peweH'-'1fl c Hyneeo~ 4aCToTo~, oT

eet.~a~ll.l'-'1€ COXP<'JH€H'-'110 nonHOrO 4'-'1CJ1a HYKJ10HOS: 

(;) -= 0 
s 

/16/ 

+ 3 4 

/B 3TOM Cfly4ae b - r d X 0 p ( x) = 8 N I' '-'1 nOJ1HOro I-1MnYJ1bCa f!Aep
s 

HOM C'-'1C T€Mbt: 

/17/ 

4. nP~5n~WEHH~E YPABHEH~A 

YpaeHeH'-'1fl /14/ MomHo np'-'1eecT'-'1 K 6onee C'-'1MMeTpH4HOMY BHAY 

C nOMO~b~ nOACTSHOBK'-'1 

/18a/ 

8 AaflbHe~weM Mbt tiygeM VIMeTb e BHAY 6onbwHe AgepHbte C\tlCTeMbl 

c 4'-'1CJ10M HYKilOHOB ··/100-200/. B 3TOM cny4ae 11 0 nocTOAHHa 

BHyTpVI AApa 1 
3KCnOHe\"-llii-1SflbHO y6btBaeT BH€ flAPS, a AH¢<by3Hbtr:1 

CJ10~ COCTSBJ1fi€T J1'-'1Wb Many~ 4SCTb 06beMa RAPa '-'1 xapaKTepH3Y€T

CA '-'13B€CTHbtM napaMeTpOM "a". 
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Bo BHyTpeHH€~ o611acn1 fi,QepHOilf CI-1CT€Mbl MO»<HO npeHe6pe4b 
o2 &[p J npOiti380,QHbiM\II OT Po , a B€m14HHY Po 0 - C4HTaTb nOCTOfiH-
Op2 

HOt1 /paBHOI1 me~ , rAe C8 - CKOPOCTb 3BYKa 8 RA€PHOM B€ll.I€CTBe/ • 
Tor,Qa ypasHeHHfl /18/ npHBOARTCR K BHAY 

tl~it) ~w ii;<x), 

(m2 c2 - ~ (m2 - ~ 
(1\- --·'-)g(x)~-·-w f(x), 

2 h2 2h2 

81-l,QHO, LITO f VI g BO BHyTp€HH€i1 o6nacTH RB11RIOTCR C06CTB€HHbiMI-1 
cfJYHKL.J,VIFIMI-1 nanJ1SCJ.1SHa, 3aMeHRR JlannaotaH C06CTB€HHbiM 3HS4€Hit1€M, 
MQ)f(HQ nD11Y4HTb H3 /186/ C11€AYIO~ee COOTHOW€HI-1€, CnpaB€A11HBO€ 
BO BHyTp€HHe~ 06J1aCTI-1 flAPS: 

L . 8 hw 2, - ~ w - ~ - (l+yl+-(--)J g(x)~-- f(x). 
2 1'mc2 c2 . s s 

/19/ 

p (x)-exp(-I~L) a se-o a ' 
3KCnOH€HU,I-1B11bHO MSJ1a, ypaBH€HHfl /18/ CBO-

c.~--~-) l(x) ~w g(xJ, 
4 a2 

1 - -> Em2 
--+ 

--) g(x) ~ -·-- '" f(x). 
4a 2 2h 2 

( tl -

/20a/ 

/206/ 

~3 /20/ CJl€AY€T, l.ITO ¢JyHKU,l-11.1 f lt1 g .3KCnOH€HU.ItiBJlbHO y6bt8SII')T BH€ 
fi,Qpa: 

- - 1 ( 1/2 mw .... f,g-exp(-v--(-·-) --lxiJ. 
4a2 2 h /21/ 

C YM€HbW€HHeM TO!ll.'lHHbf ,QH$¢y3HOrO C!lO.A B03PSCTaeT CKOPOCTb_Y6br
BaHH.R 3T"1X ¢YHK4Hill BO. BHeWHeill Ofi!laCi'-1. 3HaFI aC"1MnTOTHKY f 
"1 g, MOmHO nO!lYY"1Tb "13 /186/ C!le,Qy~~ee COOTHOWeH"le Mem,Qy f 
"1 g, cnpaBe,Q!lYIBOe B aC"1MnTOTHI.IeCKm1 Ofi!laCT'-1: 

2 112 hw - w --(-) --g ~-f . /22/ ~ mc2 c2 

' s 
MomHO npe,QnO~YITb np"16!1"1meHHY~ YIHTepnO!lF14YIOHHY~ clJOpMy!ly, 

o6beA"H~KlLIIYKl pe3yJ1bTaTbl I 19/ " /22/: ----- () - (~) 
- 11- Cl+vl+.§..<~:rf )~~ +v; Jl~ c1- ~-0 -lli ex>~ 2 ~ mc

8 
p
0

(0) c mc
8 p0(0) 

/23/ 
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no,QcTaeJHHI /23/ e I 18ai, nonyYaeM nplt16Jl!<1~eHHOe ypaeHeHI-1e Ail" f: 
• 2 

h2 - h2 l'1p (17Po) - hw2 -
- - 1'1 r + -- < = ---) r ~ --:z r · /24/ 

2mF 2mF 2p 4p2 2mc 
0 0 ' 

3To ypaeHeHlt1e coena,QaeT no ~opMe c ypaeHeHlt1eM AJlR YaCTlt1~~ 

nepeMeHHO~ MaCCbl mF(X), ,QBYI>KYI1.\€J71Cfl B noTeH~vta,ne 

h2 "'"oCxJ l \7 "o<x)J2 u (x) • --- c _____ --·----- ). 
2mF('ll.) 2p0(ilJ 4pg (x) 

npaB,Qa, lt1 nOT€Hl0.1aJ1, 111 MdCCOBbli'i K03$¢lt1LH1eHT, BOOfill.le roBOPA, 

3aBlt1CAT oT YaCTOTbl w. YpaBH€HI-1e /24/ MomeT fibiTb peweHo 41t1c-

neHHO ,QJl.A nnoTHOCTI-1 Po (X) npOlt13BOJlbHm1 ¢opMbl. 

1 

0,5 

0 

-0,5 

I.! I r I 

CxeMaTH"tJ€CKHt'r BH.U noTeHIJJiarra U 
AJUI tf>epMHeBcKoro ( -----) 

H rayccoea (-·-·-) pacrrp.e,n;e

neHHfi ITJlOTHOCTH. 

KpoMe 3a,Qa4lt1 o Konefia-
Hlt1RX nnOTHOCTlt1 ,QBO~HO~ fi,Qep

HOi'i CVICT€Mbl npe,QCTaBJlfi€T 

lt1HTepec TaKme sonpoc o B1llt1fi
Hlt1VI Alt1¢¢Y3HOCTlt1 fi,Q€PHO~ 

nJlOTHOCTlt1 Ha cneKTp KOJlJleK

TVIBHbiX B036ym,Q€Hlt1~. Ha ,E!::1_
CyHKe nplt1B€,Q€H nOT€H4lt1aJl 

~ An'! cny"aR p 0(x) = 

~ (1+ exp(l.:\.:.!')f~ Ecn" napa-
a . 

MeTp Alt1cti¢Y3HOCH1 "a" ycT

peMlt1Tb K HYil~ /pe3KH~ Kpa~/, 

nOT€H~Han U yCTp€MHTCA K 

6eCKOH€~HOCTH BQ BH€WH€~ 

o6nacTH. Bo BHyTpeHHe~ o6-

.naCTH U OyAeT paeeH Hyn~ 

H C00CTB€HH~€ 3Ha~eHHR one

paTopa e neeo~ ~acTH /24/ 
COBnaAYT CO 3Ha~eHHAMH KH-

t/' k 2 
H€TH~€CKO~ 3HeprHH 

2m 
/ecnH npeHeOpe~b oTnH~HeM F 

OT €AI-IHI-I~bl/. JlonyCTHM~e 3Ha~eHHA "k" OnP€A€IlAIOTCR rpaHH~HbiM 

yc.nOBI-!€M - o6pal1.1€HH€M 'f(j{) 8 HYnb Ha rpaH~>~~e AAPa. 8 HTore: 

h2 k2 h2 w~f 
2m-= 2rnc2-

' 
wnf ~knee,, co6cTBeHHble <I>YHK~"" f(iJ-ip(knrlxiJYp,.[x). (nfm)

KBaHTOBbl€ ~1-1cna Ko.ne6aTenbHbiX eo36ymA€H~>~~. B pe3yflbTaTe Mbl 

nony~aeM pa3nO}f<€HH€ fj {J 1-1 c/J no c¢epH~€CKVIM ¢YHKUHAM, T. e. 

xopowo lt13eecTHbli'i pe3ynbTaT A11A Kone6aHI-1i1 nnoTHOCTH BHYTPH 

mecTKo~ c¢lepbl. 
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i2 B cny4ae p (i) - exp(- --) nonyl.laeM noTeHLV1an OCL4HI111RTOPHoro 
THna 0 

R
2 

2 
U(x)" -~--- (,;2 -3R2 ) 

2mR4 

H cneKTP eoa6ymAeHHH 
h2w 2r 
--~- ::o: hQ (2ll+ £ ) + KOHCT,, 
2mc 2 

s 
rAe senH4HHa Q onPeAenReTcR napaMeTpoM R~ mnyKTyaL.~HH nnoT-
HOCH1 Op VI nOT€HU;HSI1 CKOPOCH1 ¢ 8 3TOM CJ1y4ae nonyi..ISIOTCR 
B BHA€ P8311Q}I{€Hlt1R no COfiCTB€HHbtM ¢YHKL.IJ.1RM TP€XM€pHOrO rapMOHt-1-
4€CKOrO OCL.IIIIIlJl.RTOpa, Of'a pacCMOTpeHHbiX BbtW€ npeA€11bHbiX c.ny4aR 
/npRMoyrOJlbHaR RMS H 0Cl.IH1111RTOp/ n03BOJ1RIOT OU;€HHTb BJlHRHH€ 
AHctJ¢y3HOCTI-1 Ha L48CTOTb1 KOJ1€6SHIIIC'1, TSK K8K 8 nepBOM npJ.1Mepe 
A1-1$¢Y3HOCTb pasHa Hy.mo, a 80 BTOpOM MbJ HM€€M CltlllbHO P83Mb1TYIO 

nosepxHOCT b. X R - J 
npl-1 OTJU.14HOM OT Hym~ napaMeTpe A"'¢¢lY3HOCTI-1 H p 0-(l+eXp(L-\_-:._)) 

nOT€HU;H811 U HM€€T MHHHMYM 8 0611aCTH noeepXHOCTH RAPS C rny6~-

H0\1 ~. 3TOT MHHHMYM o6ecnel..!HBa€T CYlJ.I€CTB08SHI-1€ noeepXHOCT-

HbiX KOJ1e6aHHi1. 
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