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I. BBe,n;emre 

Xopomo R3BecTHHa rro,n;xo,n; K p'C,eTY rrOBepXHOCTHHX CBO~CTB rro~pa3

6aBneHHHX rrORHMepHHX paCTBOpo~ I ,n;aeT c~e,n;yromyID 3aBHCHMOCTb nOBepx
lIOCTHoro HaTRJlteHHH CMCTeMH rH6KHX ~HHeaHHX rro~MepoB OT rr~OTHOCTR 

cr -- f J/2. 1 (I) 

r,n;e jD - 06~eMHaR ,n;o~ MOHoMepoB , BXO~X B COCTaB MaKpoMo~eKY~ 

B pacTBope. ~crro~3yeMaR ~ rro~~eHHR BHP~eHHR /11 aHa~OrRR rró~
Mep-MarHeTHK s~eKTHBHo pa6oTaeT, KaK H3BecTHO, TO~bKO rrpH He60~bmH7 

3Ha'tJeHHRx.f' ' xorna pacrnop odnanaer cKeR.nHHrOBHMH cBO~cTBawrI-3 • 
ITpH 6o~IDRX jO rrOBe,n;eHHe rroBepXHocTHoro HaTRJlteHHH 3aBHcHT OT ,n;eia
~e~ Me~O~eKY~HOrO B3aHMo,n;e~CTBHR Ha ypoBHe MO HOM8POB 11/ . 

B aTO~ CBR3H rrpe,n;CTaBnHIDTCR HHTepeCHHMH rrorrHTKH rrOCTpOeHMR pema
eMHX Mo,n;eJlea rro~epHHX CHCTeM, Y~THBaKlQRX sfW>elcTH HCK.JIIO'tJeHHoro 06!b
eMa li ,n;a~x 3aBHCHMOCTb 6 (f) B IDRpOKOM aarepsane SHa~eHH~ j> . B 
HaCTonme~ pa60Te rro~'tJeHH BH~eHHR ~ nOBepXHocTHOro HaTHEeHHR ~ 

B pemeTO'tffiO~ Mo,n;e~ HarrpaM~HHHX ~HefuihIx rrO~MepoB, aaxonaataxca B 
KOHTB.KTe c Hea,n;cop6HPYRJ1left TBep,noft CTeRRoM. 

Pac~eTH rrpOBe,n;eHH ~ paSMepHOCTea CHCTeMH aL = 2,3 B ~iMKaX 
rrpH6JnuteHHJI,aHaJIOrH'tffi0r:'0 rrpH6JnD!temm CBo6o,IJ;HHX ~epMHoHo:l4, • Peaxs
Hl:lMH CHcTeMaMH, K KOTOphIM rrpHMeHHMa rrpeMOJKeHHaR: Mo,n;e~b, MoryT 6HTb 
rrpo,IJ;yKTH aanpaaaeaaoã rro~MepHSarnm 6HWYHKUHoHa~HHx MOHôMepoB " na
xo~eCH B ER,IJ;KO~ cpe,n;e B ycnOBHHx xopomero aTepMH'tJeCKoro pacTBopR
Te~. KpOMe Toro, paCCMaTpHBaeMaR 3,n;eCb Mo,n;e~, rrO-B~OMY, MozeT 
OllHCHBaTb rrOBe,n;eHHe rro~epHHX paCTBopOB B TOH~7 Tpy6KaX, r,n;e MaK

r poMo~eKY~, KaK rrpaB~O , cymecTBeHHO BHTRHYTH I . 
MeTo,n; B~c~eHKa, rrpHMeHHeMHft B ,n;aHHOa pa6oTe, rr03Bo~eT KOM6H

HaTOPHHM crroco6oM HaHTH cTaTHcTH'tJeCKYID cYMMY Mo,n;e~ H 6e3pa3MePHYID 
nHOTHOCTb rrOBepXHocTHOro HaTHEeHHH npH Bcex 3Ha'tJeHHRX nHOTHOCTH no~
MepoB. ~OPMY~poBKa MO,n;eJm ,HUoaID8 M9TO~ ,IJ;8HH B paá,It.4.B pas,It.3 llOJ1Y
'tJeHH BHPaEeHHH ~ nOBepXHocTHoro HaTHEeHHH li npoH3Be,n;eHH pac~eTH 

Qb~C)ih i1t'~~i\ t~HêrnTYi ~ 
ga~~~QX Mtc~enOBaUnO n 

E"1r:: nf"!~;TEHJ-~ \' _..---......"...---



~ c.JIYllaaBd = 2,3. Il~aHHHa paaYJIbTaTH 060yz,Ital)TCH B pa3~.4. 

2. ~OPMY.mrpOBKa Mo,neJlli H MeTO,n; pernemm 

Ilpz cL :: 2 MO.n;8JIb HanpaBJI8HHUX JmHeIDIHX nOJIHMepOB C HC1tJIIO'tleH-
HUM oó~eMoM, HaXO~XCR B .RoHTaRTe c He~copÓHPyromeR TBep,noR cTeHRoR, 
CTpOHTCR c~e.nyIDmHM oópa30M. BBO)J;HTCR ropH30HTa~HaR o,nHoMepHaR perneT
Ka, no Y3~aM ROTOpOH ó~~aIDT TO'tle'tlHH~ 'tlacTHUH. 3TH 'tlaCTKUH He MorYT 
nona.n;aTb o.n;HOBpeMeHHO B O)J;HH yge~, a Ta~e B Ha'tla~O R90p~HaT. n~ee 

BBO,nHTCH BepTHRanbHaR ROOp)J;HHaTa, B.n;O~b ROTOpOR OT~~aIDTCR nO~OEe

mm ó~~aIDmHX 'tlacTHU B 3aBHCHMOCTH OT BpeMeHH. BepTHRa~bHaR ROOP)J;H
HaTa OTo~eCT~eTCR c 'tlHC~OM rnarOB Ó~~aIDmHX 'tlaCTHU. Ha rrO~'tleHHoR. 

.n;BYMepHoH perneTRe 3a e)J;HHHUY BpeMeHH ~aR 'tlacTHUa nepeMemaeTCR Ha 
O)J;HH mar no BepTH~, npH'tleM ~e pa3HHe 'tlaCTHUH HHRor.n;a He norr~a
IOT B O,nHH H ne nepecexaíor JIHHHID, npoxonmayn xepesY3e~	 BepTHRa~HYto 

Ha'tl~O ROOp)J;HHaT. Ha perneTRY HaKna.n;HBaIDTCR YC~OBHR nepHO~'tlHOCTH.
 

IIpH 8TOM nce rpaexropaz 'tlaCTHU klMeIOT BH)J; SaMKHYTHX HanpaBJIeHHHX ny

Tefi. ITo~'tleHHaR CHcTeMa ~OMaHHX ~HHR rrpe.n;CTa~eT COÓOR Mo,ne~b Han

paBJIeHHHX JIHHe~X nOXKMepOB c HC~'tleHHHM oó~eMoM!6/ •.
 

AH~OrH'tlHO CTpoHTCH Mo.n;e~ npa d: = 3. Ilpz aTOM paSBOpa'tlMBaIDTCH 
BO BpeMeHH Ó~~aHRff 'tlaCTHU, rrpoHcxo~e Ha rrpocToR KBa.n;paTHott pe
llieTR~4,7,8/. OTpa~romaR cTeHRa BBO)J;HTCR nyTeM 3arrpeTa rron~aHRH 'tlac
TKU Ha o,nHY HS R09P)J;HHaTHHX oceR. 

OTO~eCTBMM SBeHO nonHMepa c rnarOM nyTH ó~~aromefi 'tlacTHUH H rrpH-
TIllllIeM eMy CTaTHCTH'tleCKHR nec (aRTHBHOCTb) X • Perna R8JK,IU:lR SaMKHYTHR 
rryTb Ha pemeTR8 ~HH ~ rnarOB HMeeT Bec X K • Bec rrpOHSBO~HOR 
ROHlÍlliryPaIUlli ~"' ' cocrosneã HS ",. SaMKHYTUX rryTei1: .onpenenaerca TaR: 

n. K.X (~rI,)::: n X j	 (2) 

J=' 
C'l'B.THCTlNeCKaff cYMMa Mo,neJIH MOEeT ÓHTb 3armcaHa B eOOTBeTCTBHH C' (2) 

B cne.nyI<lIleM BH,IJ;e: 

1\ ()() = ~ I Y.. (11\-) , (3) 

t\. g'" 
rne CYMMHpOBaHHe H,D;eT rro BCeM BOSMOEHI:lM ROHilmryParntIDJI SaMI\HYTHX rry
TeR, HsóeraromHX .n;pyr .n;pyra. 

. Bespaavepaaa rr~OTHOcTb noaepxaocraoro HaTJDKeHID! G" na O,IJ;KH Y3e~ 

rpaHKUH c rrnOma.n;DID S orrpe.n;e~cR TaR: 

~ õ = - T u-: S.. i ( ~ 1\ - ~ 1\ o ) 
(4) 

2 

\ ~ 

rne 1\ H 1\ o - CTa,THCTH'tleCKHe cYMMH MO,ne~ei1: c rpaazneã H ões nee ; 
xepea T fA.'rtL OÓ03Ha'tleH TepMO.n;HHaMH'tleCRllH npenea, 

BBe,neM OÓ03Ha'tleHH8 

À (X) :; S -1 .en, 1\ (]C) • (5) 

ILrrOTHOCTb rrOJIHMepOB (ROHUeHTpaIUiR MOHOMepOB . MaRpOMO~eKY~ aa yse~ pe
llieTKH) orrpe.n;eAAeTCR 'tlepes CTaTHCTH'tleCRYID CYMMY c~e.nyIDmHM OÓpaSOM: 

jJ ( X ) =. rlú'n, ~ À(x) .	 (6) 
';)X 

Il08ToMy	 BHpaJKeHHe (6) MOEHO rrepeIrnCaTb B BH,D;e 
x

() = - J f.(X) ,/-) eL'J . (7) 
o » 

rne :f - aRTHBHOCTb rrOJIHMepHHX sBeHb8B ua rpaaane, 
PaC'tleT rroBepXHocTHoro HaTREeHKff rrOJIHMepoB Ha'tlHeM c HS~OEeHRff Me

To,na BH'tlHC~eHHR CTaTHCTH'tleCROR cYMMH. 
MH aocnonsayexca rrpHeMoM,. ROTOpHK nOSBOAAeT rrep$pMyJIHpoBaTb 

rrpoó~eMY nepe'tlHc~eHHR Bcex SaMKHYTHx rrepeCeKa~XCR rryTeR RaR Óo~ee 

rrpocTYID sa.n;a'tlY o HarrpaBJIeHHOM cny'tlaHHOM ó~~aHHH e,Il;HHcTBeHHOfi 'tlaC
THUH Ha pemeTRe. ITpH oÍ = 2 8TOT rrpHeM npHBO,nHT R TO'tlHOMy pemeHHID 
sanasa. B C~'tlae d: = 3 OH rrpHBO.n;HT R rrpHÓJOOKeHHID rnna CBOÓO.n;H'X 
WepMHoHoB.Ilo.n;poÓHHn aH~S aToro rrpHó~eHHID .n;aH B paóoTax /5,8 • 
3.n;ecb MIl orpaHH'tlHMCR RpaTKHM Hs~o~eHHeM MeTo,na. 

BcrroMoraTe~bH~ WYHKUHR 
"'" XK;X(~",)=(-1)"' n	 (8) 

d =1 

roze RBJIReTCR BeCOM naõopa rryTefi "'''' , TO~bRO R~i1: rryTb HS .~ '" 
assemea co SHaKOM "Mlmyc". ITYCTb p - rrpoHsBo~bHH:tt , uenepaonaxeo
KHH, BOSMOEHO,CaMorrepeCeRaIDmHnCR nyTb, B03Bpa,maromHHcR B HCXO,IJ;HYID TO'tl-
KY nocne K::; kM marca, rae k ~ I - u;e~oe, M - pasaep pemerxa 
rro BepTHKaJIH. )1yCTb J<p - trHCJIO marca B rrYTH P ,To~a cnpasenna
sa WopMy~a /9/ 

I< ,....,n(1- X P) ::: L 2 "Xc,,.,), ( 9) 
p	 n- ~'" 

11 t	 r,ne B JIeBOH 'tlaCTM CTOHT rrpOHSBe.n;eHHe rro BceM BOSMOEHHM SaMKHYTHM He
rrepHO~'tleCKHM nyTRM. ITpocToe paccy~eHHe, rrORcHR~ee (9),COCTOHT B 
Me.n;yIOlUeM. KaJK.n:0M;y 1J.7IeHy B paS~OJlteHHH ~eBofi sacra (9) MOJItHO conocra
BRTb ROHWHrypa~ nyTe~ Ha ·pemeTRe. ~ ROHWHrypauHM c rrepece'tleHHeM 
B JIIOóofi rosxe aKBHBaJIeHTHH Ma npencraaneaaa: B BH,D;e ~yx rryTeR P, 
H P2. ' nepecexamarxca B :3TO:lt rosxe , a TaKEe B BH,D;e e,Il;HHC'l'BeHHOro 
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O~HOKpaTHO CaMOnepeceKaromerOcH rryTR. B paS~O~eHRR'~eBOH ~aCTH (9) 
nepnoã cHTya:r.nU! COOTBeTCTByeT aec (- I) X /(p, (-I) X I<p,. ,a BTOpOH 
nec (-I) X Kr.+ Kpz. • IIoaToMY BM~ OT nepecexamnrxca H cavonepece
KaromRXCH rryTeif COKpamaIDTCH , H OCTaIDTCH TO~KO ~eHH, COOTBeTCTBY~ 

utae ncea c~arae!vlliM CYMMhI.v2:, -x. (9-) 
CMS:O MeJKJJ:Y X (~) II X. (g) ycraaaanaaaerca c~e,n:yIllltHM oopaaoa, B 

crry~ae ~ = 2 Cí~~aHMe rrpOHCXO~T no ~BYMepHoH pemeTKe, cBepHYTOn 
B TOp, n03ToMY ~CíOH rryT:O , oXBaTUBaIDmHH pemeTKY B O~OM Hanpa~eHHH 

Cío~ee O~Horo pasa, oCíHsaTe~Ho caMorrepeceKaeTcH. C~e~oBaTe~:OHo, B 
CYMMe L g.- X(,) OCTaIDTCH rryTH, óxaarasannae pemeTKY TO~KO O~H paa 
H, SHa~T, Bce OHM COCTOHT HS ~ marOB. II08TOMY npOCTaH saMeHa ne
peMeHHUX X -1' Xe i T/H npHBO~HT K nepezeae SHaKa B KaJK,TI;OM rryTH. Toria 
L 9 ')l.( ~) ~ L., "i-- (~') , H B TepMO,IJ,HHa~~eCKOM npenene M -+ 
~ ()J:) ,A(x ) H 1\ (K) COBn~aIDT. B cJIY~ae cl =3 YKaSaHHaH aaxeaa 
nepeMeHHHX He HCKnID~aeT rryTH, o~aTuBa~e pemeTKY Cío~ee o~oro pasa. 
3TH rryTll BXO~T B CTaTllCTH~eCKYID CYMMY, np~eM nYTH c ~BYKpaTH~ oCí
XO~OM pemeTKll BXOMT B CTaTHCTH~ecKYIO CYMMY co SHaKOM "wmyc", c 
TpeXKpaTHliM OOXO~OM - co SHaKOM "nmoc" liI T.~. HeTpy,1UIO 'yCíe.n;HT:OCH, liTO 
TaKoe npHCí~eHHe ~ CTaTliICTH~eCKOH CYMMH nO~HOCT:OID COOTBeTcTByeT 
npH6JJ;IDlteHHID CBoCíO~HUX <i>eprvrnoHoB /4,8/ . 

Ms paBeHcTBa (3) c y~eToM (9) HMeeM 'v 
(110 Jr-..pe.v l\ (X) :: L .trv (1 - X Kp

) ::: - L ~ ~ :::
 
p ~ I< P jCI J
 (10)= _ Z. 2: !VI< (r) x ., 

, ~ K K.. 
rne N" (r) - 'tiliC~O ncex saMKHY'.!-'ux rryTeH ,llJIHHU K , uaxaaamraxca 
H SaKaHliRBammKXCH B To~e pemeTKH t . 

CTaTllCTliliecKYJO CYMMY MO~eJll'I CO cTeHKott OCíOSHallllM xepes /\ ( x) 'f) , 
YqHTHBaH, ~TO Bec nO~MepHoro SBeHa Ha rpaHliIne ~aBeH ~ • qepes 
W K .cII m. ; X J 't) OCíOSHa'qliIM nec ncex rryTett, Ha'tiliHaIOOnlXCH B rosne t 
li SaKaH'qHBBKlJ.tHXcSI nocne K maros B rosxe l'J1.,.. • I1YCT:O -to - npoza-
BOJI])HaSI TOtIKa pemeTKH, npHHa,If,JIeJKalIlaH rpaHmJ;e. Tor~a cnpaBe,IT,JIHBO pa
BeHCTBO 

t: .e"" !\ (x J 'i) :: - S 2: WIÇ (f-oI to j XJ ~Y. (11) 
"i ~ K ",I 

llettcTBHT8JIDHO, B (11) .mr@l~peHIUlPOBaHHe no ~ orcapaer cpena 
rryTett ,BXOWIJllHX B ~orapH<i>M cTaTcYMMIi (10) ,'TOJIDKO Te, xoropse XOTSI 
6u O,IijJH paa nOIT8,lI;aIOT aa rpanany, Ec~ rryT:O nonanaer aa rpaHmlY V 
paa, TO ero aeo conepzar MHOJmTeJIJr ~~ • lleitcTBne oneparopa ~~/a ~ npa
BO,ItHT K nOHBJIemrIO nepen 8TliM BecOM MHOJIGITeAA ~ • SHa'tiliT B ~eBott 
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~aCTlI (11) KBJK,IUdt' rryT:O, nonanannaã na rpaHnny -y pas , Y~THBaeTCH 

~ - KpaTHo. MHoJmTe~:o 5 B npaBoit liaCTH (11) OSHaliaeT, ~TO Ka&
~lill rryT:O MOlteT Ha'tiliHaT:OCSI B JIIOCíoli TOtIKe rpanzns, II03ToMy. rryT:O, nona
~9JtXIU!Itt lia rpaaany -V pas, raxae y'tffiTI:ffiaeTCH B npasoã ~aCTR (11) ~ 

pas. 
Ha OCHOBamm paaeacra (6), (7) , (11) ~ TIOBepXHo,cTHoro uarase

mm Õ HMeeM 
x 

() = Te:m. J c( 't ~ W k (e.I e• .i X) 't.') . (12) 
o l1- ~ 

BMecT-O cY.MMHpOBaHHH no rryTHM, 11:MexmaM ,JJ,Ill1HY, KpaTHYIO M (K::> k M') , 
y~06Ho nepeliTR K CYMMe no nyTSIM c rrp011:SBO~:OHHM ~C~OM marOB. 3TO MO~
HO c~e~aT:O, ~oCía~ K Becy ~oro mera ~OnO~HETe~HuH MHO~Te~:o 

e "lII'~j IM. Torna, onycxaa apryMeHTu X , } ,MO~HO uarracarr, 

""L 'N't<. (e ol .fll ) z: ~. L L [\VI\, (.tol(.) -1], (I3~ 
K ' J=t I'\.~O 

TaK KaK 
M lr~ 1. 

1. L -e M = S- (14)M , n- rnM .
J::" ) 

r~e m. ~ I - uenoe , 
~Hm.J;a B rrpasoã xacra (13) KOMileHcliIpyeT li~eH W., (l/t.) =I, OTCYT

CTBY~ B ~eBott liaCTn. TaKKM oCípasoM, npoCí~eMa BU'tffi~eHliIH nOBepx
HOCTHoro HaTRXeHHSI Mo~e~ CBO~TCSI K Haxo~eHHID rrpoHsBo~e~ ~YHKUHH 

rrpoCTUX cnyliattHHx Cí~~aHHtt, Ha'qHHaDmKXCH 11: SaKaH~Ba~XCH B o~ott 

TOtme aa rpaaane: 

w (e (.i ) =: L W 11, ri I e) • (15) 
n-~o 

3. PaclieT nOBepXHocTHoro HaTStleHHH 

Il0JIJ"l8BHOe B Pa3.D;.2 BIij)UeHll8 ~ G' nOOJIe nepexo.It8 K TeIM0.IUDiaMH
lieCKOMY rrpe~e~ MOERO sallHcaT:O ~epes rrp011:SBO~ID <i>YHKUHID ~y~attHoro 

Cí.nyJ!,Il;aHHH B c~e,n:yI<l1leM BH,ne: 
x 2.1" 'P 

Õ" ~~ I~ J.t.p [W(l.ll.jX e ' , :1 e ;Jl) - 1 ] . (I 61 

HanOMHHM., ~TO dJIy~aIme npoacxonar na O~HOMepHOH pemerxe B C~liae 

~YMepHoi MO~e~ R HB ~YMepHO~ pemeTKe rrpliI ~ = 3. I10STOMY no~o~ 

to =ü . npa oi. =2 11 to = (0.0) rrpa J.. =3. 
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)J,Jm BH'lliCJleHim: W (O lo) H W( 0 10 I O) 'f) ") paCCMOTpRM ypasaeaze 

SBOJl~ <l>YHIaUdi W1'1. (e I m- j )(. J '.t) 

WI\+1 (tlrhl) = L '((ele') W~ (e'IMo) - (17) 
ti 

r,n;e '( ( t I e') - MaTp:I-ma nepexona MS TO"tlRH t B TOtIKY t' . ÍIocJle,IJ;HIOIO 

y,n;OdHO rrpe,n;c~aBRTL B ~e 
, , I 

)( ( €/- 1 = p{ t- e) -t ~ ( c, t ) , fTq) 

rne pU..- t') - MaTpRUa nepexona ,IJ;JIff HarrpaBJIeHHOrO dJIY]K,II;aHRH rro ae
orpaaaxeaaoã pemerxe , 't- ( t f,') - MaTpHI.J;a ",n;e<I>eKToB", orrnCHBaI<II\aR:I 

HanpaBJIeRHoe dJIY~aHHe BdJIHSH CTeHKH. 
..llaJI:óHefuIrne pacxera y,n;OdHO,1T,JI.fI tJ.... = 2 H lÁ.. = 3 BHrrOJlHHTL OT.n;eJlL

HO. 

a. fÁ = 2. , I
 

BaTOM cJIY1Iae MaTPHUH p((-e) M ~ (l, e) MMeIOT BM,IJ;
 

P(l-e') :: X di e'+'t T x. 3t e'-r ; (19) 
r ) 

q..(t,t'):; x.~l.f ~DIO (Â,l ti..... i bt ti.,) , (20) 
, ~ I ' I 

rne ~ - nec peoep PemeTKH" rro ROTOpHM dJIYIUI;aIDIe nonanaer na rpa

mmy, S~ = (~-)( ) /1< • 
IIpIDmMaR:, tITO W (Q I t"l ):: ~l. PI • MS (15) rroJIY'tllIM ypaBHeIDIeo
 

MR W Ct In,') : I
 

t , I , I 

W(tlrrt) - L p((- e) W(€ Im):: ~ P1 -t I ~(l,t )W{f. I rtt.) .(21)
 
t' t'
I 

ITyCTL WPLe-odpas W (II ~ ) eCTI> 

r- ~ ;.ece
w ('f Irtl) :: I e W'( li"'" ) • (22) 

e.~-p 

Tor,n;a MS ypaBHeHHH (21) KMeeM 

rv • 'f 
[oi- À(\f)] W('fl~) ::: -é'~rn 1- ~~ À(If) W{o Im.)} (23) 

rne À(\f) - "CTpYKTypmur <I>YHKUKfl" 6J!yJK,IJ;amm na pemerxe 
.o . R. . 

À (tf):: L -e_I 'f p(l) ':: 2.1- COS 'f . (24) 

W(t Im.) :a G- (l- m') + ~'t G-Ct) W( 0In)) - S;J feIo W (oIm) 
(25) 

OTCIO,I(a RCKOMaR: <I>YHKIJ;lIR W(oli)J panaa 

W ( o Io) ::: ~ (o) . (26) 
1-t t';j (1- &(0)) 

r,n;e pemeTOtIHaR WYH1\URR rpMHa ~(o) orrpe,n;eJIReTCR paBeHcTBoM 
2:Ji 

, GCO) =li- 1 :=..L J ~ ~ ~. (27)

J
 2.'Jf o 1-~('f) '11-4)(2

~s BHp~eHHM (16), (26), (27) CJle,n;yeT , tITO rroBepxHocTHoe Ha1RXeHHe 
~, c Y1IeTOM 3aMeHJl XooJo xe'f3 H:1-> ~4?~(6 B (26), (27) ,ItaeTCR <l>opMY-

JlOR 2.1" "/.. 1.i" 

()::.i. ~ l B J2 ['1 _1J == i. (~I ~ I ;Lf3 • (28) 
2.'X" o J • ~ et -l- ~'j (J.. - -t) 11f l j 

IlpMMeHeIrne <PoPMYJIH ReHceH8 K BH'tfiICJlemrID nocaennero zarerpaaa rrpMBO.n;MT 
OKOHtIaTeJlLHO K rrpocToMY pesY~LTaTY 

() ~ e(]r. - t) e", 2. x , (29) 

r,n;e fi (X) =1 ) x. ~ o ) e (t) =O. )( < o . 
SHatIelllie X, =í eCTL KpHTMtIecK?JI ro-rxa Mo,n;eJIH. JJ.rrR x > Xc 

Ha peme-rxe B03IrnKaIDT rrOJillMepH, npa )(.. < x (, - pemerxa nycra, 
d. d. = 3'. " ' 
BaTOM cJIYtIae MaTPIDlH p((~ l) M <}(l) t) MMeIOT BM,IJ; 

p(e~e') =)( {g(,.e;~1 ~e e' l' de. t'-/ S'e ti (30)f 
., 1 , & 11 f 2.) a 

-t Se 'I S ' + J: I r- , ~ 
11(" ea tI-I '''1 dt e ~ 1 ,

f ) &. t'1 
Gi-(ilt): XÔ:t&'e'o~St 1Õt I +Õ f e l-t 

.) h li. le~ .t1 -, r. lI. 
" (31) 

T Se.. ,o real i~"'1 ... S-t ) o f ta , t~ .. , I . 
AHaJIOrH"llHO TOMY, KaK aTO dWIO cneaaao B rrpe,IU:l,IlymeM IIyHKTe , MOJKHO rro
JIY:'lliTL CJle.n;yIíll{ee COOTHomeHHe wm qJYPLe-odpaSOB OT W (e I.l!..o) : 

,.., .. .. ~ i.e. ~ .. "..... ~ 
w{ 'fi l.eo) (-1 - ~ ('fi)) = e ~ + b~ .À(f) W(o, fI. I -to) I (32)'~: 

4 

'\ t=- tfO ...... -t 

llepexo,n; K odpaTHOMY wyp~e-npeo6pasoB&HKm ,n;aeT MS (23): r,n;e 'f::(t(...~a") , toe. (t..O, t:), A('f) =2.x.(c.o\'f,t'CO$ ~). 
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OopaTHoe WYPbe-rrpeÓOpaSOBaHHe B (32) rro ~~ ,n;aeT 
I'- ., 

GCX,O)\fz.1w(e1)~2.\.eo) :: 
(33)

1 +~~ (1- 4- (X,o, Vl:z.)) 

r,n;e 
2.,

-1 1 (J.. 'P1 . 1 .
 
G()(,O,'f2,) e ~ =- 21(" J 1- À ('f 

.1
) :: V(1-2~(O~1f2,>l_'t~;" (34)
 

o .. 
Oõparaoe <PYPbe-rrpeoa>pasoBaHHe rro l.fJ;" B (39) npa lo Co (0,0) 

,n;aeT OROH'tlaTeJIbHOe BHpaJKeHHe ,:rr..mr IICROMO~ rrpOIISBO,1J,RlI{e~ WYHRUllli 
W(olo): 

2.'(" 

W(OIo) = ; 1f !d.1f 2. (ol -to Ó~ (ol- 1))- 1 • (35) 
I) 

~ rroBepXHocTHoro HaTRXeHHH BS (16) , (36) HMeeM 
1 'Ir 2.... 

Õ = f,. Jcl'fz. f ,1, z, loi I _	 (36)
1f o o 

ITpBMeHeHBe WaPMy~ ~eHceHa R BH'tlHCJIeHHID KHTerp~a B (36) ,n;aeT OROH
'tlaTeJIDHO ~ rroBepXHocTHoro HaT~eHRH I
 

2. . 1 { o.r-c.tOS i7;. 1
 
õ = 12' e(x- ~~ ~'1x· ~rcec~2.~ + 2.") ttt.u>s tf ol'f I (37)
 

o 

3,.;neCb x.,::: 1/tt - RpIITII'tleCRaSI TOlJRa Mo,n;eJilI npz d... = 3. 

4. AHanHS II oOcymneHHe pesYJIDTaTOB 

~ aHaJIHSa nOJIY'tleHHHX BHpaEe~ TIJIOTHOCTII nOB~pXHocTHoro HaTREe
HWI (29) li (37) RaR qJyHItI.WH wrOTHOCTII nOJmMepoB J HeOOXO.IUIMo IICR
JIlO'tlBTb aRTBBHOCTb X. • 

B cJIY'lae cL = 2 HaM norpecyerca nspazesae ,IJ;.JIJI .p (",) . TaRyID sa
BIICKMOCTb JIerRO nOJIY~Tb, eCJIR SaMeTIITb, 'tlTO IIS WaPMyJI (6), (11) II 
(13-15) CJIe,n;yeT CJIe,n;yromee BHpaJKeHHe,IJ;.JIJI jP Ha pemeTRe Oes rpaHKU 
(t.l::.-)( ):
 

I li""
 

P(~ '> ::. 2.~ 1rL~ [w (() (o ; X -e: P) - 1 1. (38) 
o 

C Y'leToM BJillaEemm (26), (27) HeTpy,n;Ho rrOJIY'tlHTb CJIe~H peayzs,
TaT:
 

.f (x.) = f e(x - 1/2) . 4.:( c.OS 2.~ (39)
 

8

;.. 

11 

r 
ITOSTOMy ,IJ;.JIJI rrOBepXHOCTHoro HaT~eHKff IIS paBeHCTB (29) II (39) HMeI eM ,Il)I.fI scex 1 >J > O ~ 

'I 

C5"(f) :::.	 - -tn-C05 !if oL s: 2. • (40)
2.. 

TaKHM oopasoM, aCIIMllTOTII'tleCROe rrOBe,n;eHHe rr9BepXHocTHoro HaT~eHRH 

naerca WOPMYJIaMa npa oi. =2:r	 1f 2. 2
()(fJ == g f) J ~ o , (41)

~l,t	 o:( f ) ::- .en. 'lY2 - en. (1 - f") , P~ 1 . (42) 

I; 
B CJIY'tlae oL =3 HCRAID'tleHBe aRTIIBHOCTII IIS (37) MO~O c,n;eJIaTbV TOJIDRO IJYII .p ~ o H j -+ 1 C IICrrOJI:b30BaHHeM CJIe,n;yIelIU'IX peSYJIDTaTOB 

paOOTH / 0/: 

J ('J,.) ::	 1- 't' -r .c X. - xc: "t' ~,(., 1 • ( 43) r	 'Jl ) 

J()() =1-!.. C1+3~2) T ~ ~ E '-:: x-'« 1 (44){: 1\~ '1i 2. ) 

C y'tleTOM STHX Bapaxe~ HCROMHe aCHMllTOTIIRH rroBepXHocTHoro HaTfl
: : ~eHHR, RaR B~HO HS (37), (43), (44)~ ,n;aIDTCfl wopMyJIaMH

I 

cr-CfJ ::	 q J 312.. f ~ o I (45) . 
i'
\ 

.P (crJ :: 1 - §: e- ~ õ ~ ~ .	 (46)
I	 ~2. ') 

I ITocne,IJ;Hflfl WaPMYJIa HeRBHO sa,n;aeT aCIIMTITOTHRY nOBepXHocTHoro Ha

l 

TRXeHKH B TpeXMepHo~ CIICTeMe B npe,n;eJIe TIJIOTHO~ yrraROBRH rroXKMepoB

I 

Ha pemeTRe. 
HTaR, B HaCTOHme~ paOOTe npe~OEeHa peilleTO~aH Mo,n;eJID HarrpaBJIeH

'. HHX rrOJIRMepOB, BSaHMo,n;eHCTBYromHX c Herrpo~aeMOH CTeHRoH. rHORHe noi 
!	 JIHMepHHe ueno~ He nepeCeRaIDTCfl ,n;pyr c ~yroM sa c~eT OJIH3Ro,n;eít

cTByromero OTTaJIKHBaHRH. ITepe'tlHCJIeHHe rrOJIKMepHHX ROHWHryP8UnH npOBe,n;eI 
HO ROMOKHaTopHIDII MeTo,n;OM, KOTOpHH rrpa d: = 2 ,n;aeT TO'tlHHH pesYJIDTaT, 
a npa L =3 rrpHBo,IJ;HT R rrpHOJIIDKeHill<J rana CBOOO,n;HHX !I>oPWOHOB. Pas

~ HOCTb CBOOO,n;HHX SHeprHH ~ Mo,n;eJIR c HerrpoHHUaeMOH CTeHROH H Mo,n;eJIHI 
Ha HeOrpaHH'tleHHOH pemeTRe ,n;aeT aHaJIRTII'tleCROe BHp~eHHe ~. nOBepx

f':~ HOCTHOro HaT~eHRH. AHaJIH3 nOJIY~eHHHX WaPMyJI rrORaSHBaeT, 'tlTO IIpII d..= 2. 
B npeneze IDISKOít IIJIOTHOCTII /S',...;2., a npa IIJIOTHOCTH, OJIR3ROH R TIJIOT

'I HOH ynaxoaxe I Õ""' - .e.", (" - J» • ITpH oL = 3 rrpHCíJIIDKeHHe CBOOO,n;HHX 
wepMPIOHOB ,n;aeT rrpz MaJIHX'p peSYJIhTaT ~,-J.P 3/2.. cOBrrauaRIItHH c sa

"i BHCBUOCTbD.n~a8MoftHS aHaJIOrKH rronKNep - MarH8TaxlI / ~~ IT0JlYP8S
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I 

l 
" . 
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6aaneHHoro H30TPOITHOrO rrO~MepHOrO paCTBOpa.B HailleH MO~e~ peERM no i 
I' 

~pa36aBneHHOrO paCTBOpa pea~3yeTcH llpH CKO~ yro~Ho ManOH HeHY~e
BOH n~OTHOCTH nozaaepoa. Ilpa 60JI:DlIIHX .p B npeneze IlJIOTHOH ynaKOBK.H 

I.
, ,. 

B TpeXMepHOM c~~ae MH HaXO~M rrOnpaBKH K,JIOrapHWMK~eCKOMY 3aKOHY, no- ,~ 
~tIeHHOMY npa oL = 2. I 

,. 2. . , 1!Heoxorpa aa cosnaneaae 3aKOHa j ,IT.JIJI rpexsopasx H30'11>0ITHI:lX H 
i,

HanpaaneHHHX MO~eJIeH rrO~epOB, KOppe~OHHHe CBOHCTBa 3THX MO~e~eH 

COBeprneHHO pa3JIHqnhI. nna O~eHKH 3~KTHBHOH KOppe~OHHOH ~hI 

B no~pa36a~eHHOM pe~e ~~aHHOH MO~eJIH MO~HO BOCnO~30BaTDCH 

pe3Y~TaTaMH pa60ThI /4 • B 4 6hIJIa Ha~eHa 3aBHcHM~CT~ cBo6o~OH 3Hep
rHH, KOTOpaH ~ OCMOTHtIeCKOrO ~aBneHRH Mo~e~ HarrpaaneHHhIx rro~epoB 

naer npa ol =3 aCHMllTOTHKY 11 
n 't' 1., 't' ~ )(- ~e '\:-+0 (47) !\ rJ 

aTc~a , ytIHThIBaH paBeHcTBo (43),Haxo~, tITO rrpH Ma~x 

n ,.., J2..	 (48) 

McnO~3YH H3BecT?li o~eHKY ~ rroBepXHocTHoro HaTHme~ no~pa36aB

~eHHoro pacTBopa
 

n",(J~ (49)
 

HS	 (48) Haxo~ 

p_.... /2. 
ot = 3 •	 (50)~ 

TaKHM o6pa30M, 3~eKTHBHhIe Koppe~ B rro~pa36aBJIeHHOM pacTBope 
HanpaaneHHHx JlHHeHHhIX nO~MepoB c HCKJIIDtIeHHHM 06~eMOM CHJIDHO OTJIHtIH
lOTCH OT. Koppe~n B H30TpOITHOH CHCTeMe, B KOTOpOH, ~ "'. J - .J/.r, 

.1IHTepaTYpa. 
r.	 lI-i. ne ieH. ~eH CKeWrn:Hra B qm3HKe 'rrOJmMepOB M.: Map , 1982, 

368 c. 
2.	 K.Binder In': "Pbase ,Transitions and Critical Pb'enomena"
 

ed. C.Domb, J.L.Lebowitz, Academic Pres8, London, 1983, pp.1-144.
 
~ I3.	 J. des Cloizeaux J.de Pbysique' v36 (1975), pp.281-291. 
I 

4.	 E.l.Kornilov, V.B.Priezzhev Z.Pbys v.54B, (1984) p,351. 11

5.	 V.B.Priezzhev J.Stat.Phys. v.44, (1986) N5-6, pp.921-932. I~' 
6.	 J.F.Nagle Proc. R.Soc.Lond.Ser.A. v.337, (1974), pp.569-589 
7.	 S.M.Bbattacharjee, J.F.Nagle, D.A.Huse, M.E.Fisber J.Stat.Pbys. ,I"v.32. (1983) pp.361
8.	 T. ~zuyama, Y.Akutsu J.Phys.Soc.Jap. v.51,(1982) pp.50-58. 
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9.	 P.W~K8steleyn in: "Grapb ~heory and Theoretical Pbysics" 
;.d by Harary F. Academia Presa, London, 1981, p.44. 

10. A.A •.1IHTBHH, B.E.lIpHe3~eB Coo6~eHHR aMEM P-I7-87-4, 1987, 12c. 

PyxOIIHOb nooTynBJIa B K3~TeJIDC1Cd OT,It9JI 
13 8BryOT8 1987 ro~. 
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HET nH llPOBEllOB B BAWEA BHDnHOTEKE? 
B~ MO•eTe nonyquTb no noqTe nepequcneuHHe HHKe KHHru, 

ecnu OHH He 6anu 3aKa3aH~ pauee. 

.117-83-644 Tpy.n~ Meli:AYHapo.nuoA mKo~-ceMHuapa no 
~H3HKe T~enNX HOHOB. AnymTa, 1983. 6 p.55 K. · 

.112,13-83-689 Tpy.n~ pa6oqero coaemaHHH no npo6neMaM 
H3nyqeHHH H ,[leTeKTHPOB3HHH rpaBHTanHOHHHX 
BOnH • .lly6ua, 1983. 2 p.OO K. 

.1113-84-63 Tpy.n~ :xr Me•.nyuapo.nuoro CHMn03HYMa 
no H.nepnoA 3neKTpounxe. BpaTucnaaa, 
qexocnoaaKHH, 1983. 4 p.50 K. 

.112-84-366 Tpy,[l~ 7 Me•.nyuapO,[lHOrO COBeQ3HHH no 
npo6neMaM KBaHTOBOA TeOpHH nonH. 
AnymTa, 1984. 4 p.30 K. 

.111,2-84-599 Tpy.n~ VII Meli:AYHapo.nuoro ceMuuapa no npo6-
neMaM !IH3HKH BI>ICOKHX 3Hepl'llli. Jb>6ua, 1984 • 5 P • 50 K • 

.1110,11-84-818 Tpy.n~ V Mell:.[lyuapo.nuoro cosemaHHH no npo6-
neMaM Ma~eMaTnqecxoro Mo.nenupoaaHHH 0npo
rpaMMHPOBaHH~ H M3TeMaTuqeCKHM MeTO,[laM 

.ll17-84-850 

.1111-85-791. 

.1113-85-793 

pe~eHHH ~H3HqecKHX 3a,[laq • .lly6Ha, 1983. 3 p.50 K • 

T~ III Mell:,[lYH3POAHOro CHMn03HYMa no 
H36paHH~ npo6neMaM CTSTHCTHqecKOA 
MeXaHHKH • .lly6Ha,1984./2 TOMa/ 7 p.75 K • 

Tpy.n~ ~lea~:.nyuapo.nuoro coaemaHHH no auanHTH
qecKHM B~HCneHHHM Ha 3BM H HX npHMeHeHHm 
B TeopeTnqecKOll ~H3HKe • .lly6Ha, 1985. 4 p.OO K • 

Tpy.n~ XII Mell:.nyuapo.nuoro CHMn03HYMa no 
H,[lepHOA 3neKTpOHHKe • .lly6Ha, 1985. 4 p.80 K. 

.114-85-851 Tpy,[l~ Meli:AYHapO,[lHOA mKO~ no CTPYKType 
H.npa. AnymTa, 1985. 3 p.75 K. 

.113,4,17-86-747 Tpy.n~ V Me•.nyuapO,[lHOA mKO~ no HeATPOHHOA 
~H3HKe. AnymTa, 1986. 4 p.50 K. 

Tpy.n~ IX Bcecom3Horo coaemaHHH no ycxopu
TenHM 33pHKeHHHX qaCTKQ • .lly6Ha, 1984. 
/2 TOMa/ 13 p.50 K. 

.111,2-86-668 TPYAN VIII Me~yHapo.nuoro ceMBuapa 
no npoOneMaM ~H3HKH B~OKHX 3HeprHA • 
.lly6ua.1986. /2 TOMa/ 7 p.35 K. 

.119-87-105 Tpy~ X Bcecom3uoro coae.aHHH no ycxopu
TenRM 3apHKeHHHX qacTHn • .lly6ua, 1986. 

/2 TOMa/ 13 p.45 K. 

.117-8 7-6.8 Tpy.n~ Meli:AYH3POAHOA mxomr-ceMBHapa 
no ~H3HKe TRll:enHX HOHOB • .lly6H3a 1986 7 p.10 Ko 

.112-87-123 Tpy~ CosemaHHR "PeuopMrpyiina-86" • 
.lly6ua, 1986 · 4 p.45 K. 

3aKa3~ ua ynoMRHy~e KHHrH MoryT 6~b uanpaaneH~ no a.npecy: 
101000 Mocxaa. rnaanoqTaMT, n/R 79. H3.naTenbCKHH oT.nen 06~e.nuaeuuoro 
HHCTHTYT3 R,[lepHHX HCCne,[lOB3HHH. 

'I 

llpHesEeB B.B., Tepne~KHH C.A. 
lloBepXHOCTHOe HaT.REeHHe HanpaB.'1eHHb!X 
nHHeHHhlX nonHMepoa 

P17-87-636 

MoAenb HanpaaneHHbm caMOH36eraw~x nonHMepoB Ha gayMep
HOH H TpexMepHOH pemeTKaX B npHCyTCTBHH 6eCKOHeqHOH CTeH
KH pemaeTC.R B npH6nHEeHHH CB060AHb~ ~epMHOHOB. HsyqaeTC.R 
3aBHCHMOCTb fiOBepXHOCTHOrO HaT.R~eHH.R a OT finOTHOCTH nonH
MepoB p. lloKasaHo, qTo npH ManbiX pgn.R d = 2 a ~ p2

, a gn.R 
d = 3 a ~ ps/2 3aKoH ps12 coanagaeT c aHanorHqHbiM 3aKOHOM 
B MogenH HsoTponH&m nonHMepoB . 

Pa6oTa BhlnonHeHa B ITa6opaTopHH TeopeTHqecKOH ~H3HKH 
mum . 

llpenpHHT 061>e,llHHeHHOro HHCTHT)'Ta R,D;epHbiX HCCJie,D;OBaHHii. .l(y6Ha 1987 

llepeBOA aBTOPOB 

Priezzhev V.B., Terletskij S.A. 
Surfase Tension of Directed Linear 
Polymers 

P17-87-636 

The self-avoiding directed polymer model on a two - and 
three-dimensional lattice in the presence of infinite 
boundary is solved in the free fermion approximation. The 
surface tension a dependence versus density of polymers p 
is studied. It is shown that a ~ p2 for d=2 and a ~ pS

12 

for d = 3 when p is small. The law ps12 coincides with that 
obtained for an isotropic model. 

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