
H.,ll, . ParyHarnBHJm, B.B.llpHe3)1(eB 

0 ti h e A M H e H H bl A 
MHCTMTYT 
HAB pH bl X 

MCCnBAOBaHMA 

AYfiHa 

j)l/fi/ 

Pl7 - f2625 

TEPMO,ll,l1HAMl1KA CMECl1 MOJJEKYJJ, 

A,ll,COPBl1POBAHHbiX HA llOBEPXHOCTl1 

KPl1CTAJ1Jll1qECKOM PElliETKl1 

1979 



H A l'cll'yHauiBHJJH . H . 6.np~-'~f' ' l)f(PR 

TI<PMO) lVlH ·\MVli\A CM~TH MO.I t~: I\Y J I. 

A)IC'OPBVIPORAHHhiX HA noRF:PXHOC'TVl 

KPVIC'TAJ1J1W1ECKOill PEWETI\l!l 

Pl7 12625 

HanpaelleHo e xypHall "<Pu3u~ea meepoo2o me11a" 



r aryHaWBHnH H.A., npHea~es B.6. 
Pl7 - 12625 

TepMOAHHaMHKa CMecH MoneKyn, aAcop6HposaHHbiX 
Ha nosepX HOCTH KPHCTannH4eCKO~ peweTKH 

n peAnO~eH MeTOA nony4e HHR PRAOB AnR TepMOAH HaMH4eCKHX 
$y H K1..1 H~ nnOTHO ynaKOB3HHbiX CMece~ nHHe~HbiX nOnHMepOB Ha 
ABYMep HO~ KBaApaTHO~ peweT Ke. npH HccneAOBaHHH PRAOB AnR 
C~HMaeMOCTH C nOMO~b~ TeXHHKH naAe-annpOKCHMal.IHH 06Hapy~eHO 
cy~ecTso saHHe cpaaosoro ne pexoAa a CHCTeMax AHMep- r -Mep 
npH 2 · r ~ 18 H e ro OTCyTCTBHe B CHCTeMaX nOnHMepos OAH
HaKOBO~ An HH bl r o HccneAOBaHHe Te MH ~e MeTOAaMH PRAOB AnR 
nnOTHOCTH r- p CMeCe~ nOKa3ano, 4TO npH f ~ "" nnOTHOCT b 
p (X) aCH MnTOT H4e CKH npH6nH~aeTCR K $YHK1..1HH y ( X) " l 0 , 
npH 0_: x.:. qr : 1 npH x o q r I. rAe q r - KOHCTaHTa, 
X - a KTHBHOCTb r - Me pos. 

Pa6oTa B~nonHe Ha B na6opaTOPHH TeopeTH 4eCKO~ 
$H3HKH OHRI-1. 

npenpHHT 0 6bellHHeHHOI"'O HHCTHTy Ta Hlle plfbiX HCCne llOB SifHII , Lly61fa 1979 

Gagunashvili N.D., Priezzhev V.B. Pl 7 - 12625 
Thermodynamic Properties of the Molecular Mixture 
Adsorbed in the Surface of the Lattice 

The series expansion technique is used for the inves
tigation of densely packed two-component mixtures of 
linear moleculae, adsorbed on a square lattice. The cond i
tions of existing of phase transitions are determined using 
Pade approximation. · 

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

Preprint of the Joint Institute for Nuclear Research. Dubna 1979 

... 

Cpe,li.H TeopeTH'IeCKHX MO,lleJJeR, OllHChiBaiOII.IHX CHCTeMy a,ll· 

COp6HpOBaHHhiX Ha nOBepXHOCTH KpHCTaJJJJa MOJJeKyJJ, HaH60JJee 

HJBeCTHa Ja,lla'la o .llHMepax - ,li.ByxaTOMHhlX MoneKynax, pacno

no:>KeHHhlX Ha nnocKOR KBa,llpa THOR peweTKe. B 1961 r. KacTe-
1 1 ' 1 r: I 

JlliRH H <I>Hwep 0 

ol Bhi'IHCJJHJJH 3HTp0llHIO CHCTeMbl ,llHMepOB 

B npocTeRweM cnyqae, KOr,lla B Ka)l(,li.OM yJne KBa,llpaTHOR peweTKH 

HaXO,llHTCJI O,li.HH H3 aTOMOB ,li.ByXaTOMHOR MOJJeKyJJhl. 06II.Iall 3a,lla1.fa 

0 ,llHMepax, Ha3biBaeMall HHOr,lla npo6neMOR MOHOMepOB H ,llHMepoB, 

H3y1.faJJaCb CHa1.faJJa MeTO,llOM pa3JJO)I(eHHJI CTaTCYMMhl B p ll.ll, aHa· 

JJH3 KOTOporo yKa3biBaJJ Ha OTCYTCTBHe <!JaJOBOrO nepeXO,lla no 
~ · 

KOHUeHTpaUHH ,llHMepOB Bnocne,li.CTBHH 3TOT <!JaKT 6hlJJ CTporo 

.llOKaJaH ' 6 .7 TepMO.llHHaMHKa cMecu o,li.HoaTOMHbiX H TpexaTOMHbiX 
; ·~ ' 

MOJleKyJJ /MOHOMepoB H TpHMepoB/ H3y1.fanaCb MeTO,llOM KHKY'IH ' , 

a TaK)I(e C llOMOII.IbiO yCOBepweHCTBOBaHHOH TeXHHKH pa3JJO)I(eHHll 

4 ' B Pll.ll · KoM6HHaTopHhie TPY.llHOCTH 6hlcTpo B03pacTaiOT c yoe-

JJH'IeHHeM pa3MepOB MOJJeKyJJhl, ll03TOM Y 3Ha'IHTeJJbll0 Xy)l(e HC • 

CJle,llOBaHhl CHCTeMhl MHOrOaTOMHhlX MOJleKyJJ H OC06eHHO HX CMeCH . 

He.llaBHO KooaJJhCKHR H O.llHH H3 aoTopoo HaCTORII.IeR pa6oTbi 

npe,li.JJO)I(HJJH MeTO,ll Bbi'IHCJJeHHll 3HTpOnHH llJJOTHOH ynaKOBKH npRMO • 

JlHHeRHhiX p - MepoB ( p -:_ 2 ) , T . e . CHCTeMbl npliMOJlHHeRHhiX p -

a TOMHhiX MOJJeKyJJ, pacnOJJO)I(eHHhlX Ha KBa,llpa THOR peweTKe TaK, 

'ITO Ka)l(,llbiH y3e11 ee CO,llep)I(HT O,li.HH H3 aTOMOB p ·Mepa
1 8 
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3.D.eCb Mbl pacrrpocTpaHHeM JTOT MeTo.D. Ha 6onee o6wuii cny"'aii 

IIJIOTHOyiiaKOBaHHOH CMeCH IIpHMOJIHHeHHbiX J' - MepoB H p - MepoB, 

H paccMaTpusaeM rrpocTeiiwyro cucTeMy Taxoro Tuna, xor,11.a see 

Y -Mepb! H BCe r -Mepb! OpHeHTHpoBaHbl BO BJaHMHO rreprreH,li.HKy

JIHpHblX HarrpasneHHHX . Mbi BbiHCHHM, xax HJMeHHJOTCH TepMO.D.H

HaMH"'eCKBe cl>YHKI{BB 3TOH CBCTeMbl - IIJIOTHOCTb H C)I(BMae-

MOCTb 

COpT a. 

B JaBBCBMOCTB 

0CHOBHOH BOIIpoc, 

CTOHT B TOM, HBJIHJOTCH JIH 

OC06eHHOCTb, OTBe"!alOll.IYJO 

6HpOBaHHblX MOJieKyJI . 

OT aKTBBHOCTH MOJieKyJI Ka)l(,li.OrO 

KOTOpbiH 06Cy)l(,ll.aeTC11 HH)I(e, CO-

3TH «l>YHKI{HH rna,li.KHMH HJIH CO,ll.ep)l(aT 

cl>aJOBOMY rrepexo,11.y B CMecu a,11.cop-

1. llPJIMOJIHHEIJHblE MOJIEKYJibl HA CBEPXPEliiBTKE 

p aCCMOTPBM IIJIOCKYJO KBa,ll.pa THYJO peweTKY, Ha KOTOpoii: MO)I(

HO pacrronaraTb ropB30HTaJibHO IIpHMOJIHHeHHble r -Mepbl H Bep

TBKaJibHO IIpHMOJIBHeHHble p -Mepbi, TaK, "'T06b! Ka)l(,ll.biH r -Mep 

JaHHMan r yJJIOB peweTKH, a Ka)l(,ll.biH P -Mep - P yJJIOB . Ecnu 

IIOCJie paJMeweHHH MOJieKyJI Ha peweTKe He OCTaeTCH HH O,li.HOrO 

CB060,li.HOrO YJJia, KOHcl>HrypaQBH MOJieKyJI HaJbiBaeTCH IIJIOTHOH 

yrraKOBKOH. 

06oJHa"'HM YJJibl peweTKH "'epeJ ( x ,y) H orrpe,11.enuM rrpuse

.D.eHHble KOOP.D.BHaTbl yJna xax rrapy uenbiX "!He en [ i, j] , Y.D.OBJieT

sopHrowux paseHCTBaM 

i · x( mod r) 

y (mod P ). 

HaJOBeM CBepxpeweTKOH OCHOBHOH peweTKH COBOKYIIHOCTb BCex 

yJnos c rrpuBe,ll.eHHbiMH xoop,li.HHaTaMu l 0 , 0 I . ,l1;n11 IIO.D.C"'eTa Be ex 

BOJMO)I(HbiX KOHcl>urypal{HH MOJieKyJI Ha peweTKe BOCIIOJibJyeMCH 

CJie,ll.ylOll.IHM IIpHeMOM . BMeCTO BCero MHO)I(eCTBa MOJieKyJI, pa3-

MeweHHbiX Ha peWeTKe, 6y,11.eM paCCMaTpHBaTb TOJibKO TaKHe, 
18 1 O,li.HH HJ aTOMOB KOTOpb!X Jie)I(HT Ha CBepxpeweTKe. B pa6oTe 

.D.OKaJaHo, "'TO KoHcl>urypauuH Monexyn Ha csepxpeweTxe rron

HOCTbJO OIIpe,IJ.eJIHeT BCJO IIJIOTHYJO yrraKOBKy, T . e. OCTaJibHble Mo

JieKyJibl MoryT 6b1Tb paJMeweHbl Ha peweTxe He 6onee "!eM o.D.

HHM crroco6oM. 
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HMeeTcH ,. paJJIH"'HbiX crroco6os paJMeCTHTb r - Mep u I' crro

co6os paJMeCTHTb f -Mep OTHOCHTeJibHO ,ll.aHHOH TO"'KH CBepxpe

WeTKH, II03TOMY BCero eCTb ll' I 11 ) N BOJMO)I(HOCTeii paJMeCTHTb 

MOJieKyJibl Ha N TO"!KaX CBepxpeweTKH . MHOrHe H3 HHX, O,li.HaKO , 

HBJIHIOTCll JarrpeweHHbiMH H3- Ja HeCOBMeCTHMOCTH Me)l(,ll.y pac

IIOJIO)I(eHHHMH pa3JIH"'HblX MOJieKyJI. 

PaCCMOTpHM IIpH"'HHbl, ITO KOTOpb!M MOJieKyJillpHaH KOHcl>ury

paUHll C MO)I(eT OKaJaTbCH JarrpeweHHOH . 11pOCTeHweii H3 HHX 

liBJIHeTCll rrepeCe"!eHHe MOJieKyJI, IIOKpb!Ba!Oll.IHX COCe,li.HHe TO"'KH 

CBepxpeWeTKH. )J;JIH Bb!HCHeHHll ,ll.pyrHX rrpH"'HH COe,li.HHHM IIpHMblMH 

Ka)l(,ll.b!H yJeJI CBepxpeweTKH C ero 6JIH)I(aHWHMH COCe,li.HMH B TOM 

HarrpaBJieHHH, B KOTOpOM opHeHTHPOBaHa paCIIOJIO)I(eHHall Ha 3TOM 

yJJie MOJieKyna. PaCCMOTpHM IIpOHJBOJibHblH JaMKHYTbiH KOHTyp, 

o6paJoBaHHbiH J THMH rrpl!MbiMH. B pa6oTe· 
10 

.D.OKaJaH cne.D.YIOlliHH 

I!JaKT. 11yCTb ,ll.aHa COBOKYIIHOCTb C \ IiI ' j I I, I i ~, j J , .. ! IIpHBe,ll.eHHbiX 

KOOp,li.HHa1 yJJIOB, Jie)l(all.IHX Ha JaMKHYTOM KOHType. ,lJ;JIH TOrO 

"'T06bi ,ll.aHHaH xoHI!JurypaUHll Monexyn Ha csepxpeweTKe MOrna 

6b!Tb ,li.OIIOJIHeHa ,11.0 IIJIOTHOH yrraKOBKH, He06XO,li.HMO , "'T06bl XOTll 

6bi O.D.Ha napa rrpuse ,ll.eHHbiX xoop.D.HHaT l i . .i I HJ cosoxyrrHoCTH 

C OTHOCHJiaCb K y JJiaM , He JaHHTbiM MOJieKy JlaMH, Jle)l(all.IHMH Ha 

csepxpeweTKe . KoHTyphl , He Y.D.OBJieTBOpHIOlliHe 3TOMY ycnoBHIO, 

HaJoseM JarrpeweHHbiMH. 3a.D.a"!a rrepe"'ucneHHH scex soJMO)I(HbiX 

KOHcl>urypaUHH CBO,li.HTCll Teiiepb K HCKJIJO"'eHHIO H3 IIOJlHOrO "'HCJia 

l r · I') N xoui!Jurypauuii MOJieKyJI ua csepxpeweTKe Tex, KOTOpbie 

rropO)I(,ll.aJOT JarrpeweHHbie KOHTypbi. 

PaCCMOTpHM MHO)I(eCTBO BCeX JarrpeweHHbiX KOHTypoB l g s! 
S 1,2 ... k , k - MaKCHMaJibHOe "'HCJIO KOHTypOB ,li.Jlll- ,!l.aHHOH pe

WeTKH. 11yCTb p ( r 1 f ) N - IIOJIHOe "'HCJIO KOHcl>HrypaUHH MOJieKyJl 

ua csepxpeweTKe . ITyCTb, ,11.anee, P, - "'HCJIO xoucl>urypauuii, rro-

pO)I(.!J.aJOwHx JarrpeweHHbiH xoHTYP g 
1 

u P, 1 . 1 ~ ... 1s - "!Reno 

KoH¢Hrypauuii, rropo)l(,ll.a!Oll.IHX KOHTYPbi g i 1 , g , 2 . .. g ,s · Tor,11.a, 

cor naCHO KOM6HHaTOpHOMY rrpHHUHIIY BKJIJO'IeHHH- HCKJIIO"'eHHH, "'HCJIO 

KOH!IJHrypaUHH, He IIOpO)I(,ll.aJOll.IHX HH O,li.HOrO JarrpeweHHOrO KOHTypa, 

,11.aeTCH ¢opMynoii: 

P
0 

~ P -lP. 1 ~ P : .. . 1 (-l)s :£ 
I 1 1 1 2 I 1f12 if i 2 .. 

p ' : ... ~< - 1) ~ I 1 I 
•t 1 2>" '~ l .~ . .. k. 

I s 

Cornacuo rrpuse,ll.eHHbiM BbiWe yTBep)l(,!l.eHHHM, Mbi MO)I(eM 

OTO)I(,ll.eCTBHTb HCKOMOe "'HCJIO KOHI!JurypaUHH MOJieKyJI Ha peWeTKe 
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C 'IHCJIOM KOH$Hrypau;HH Ha CBepxpeUieTKe Po , He IIOpO)I(.IIaiO!liHX 

HH O.IIHOrO JarrpellleHHO r O KOHTypa /rro,npo6Hee 3 TO COOTBe T C T BH e 

o 6c y )l(.na eT c JI B pa6oTe
1 17 .' / . 

2. IIOJIYT..JEHHE PA3JIQ)KEHH.R B P.R,4 CTATCYMMbl 
H BE AHAJIH3 

I 

Tiycn, G . - MHO)I(eCTBO H 3 I 3 arrpe !lleHHbi X KOH Typ OB , p acrr o -
' I ' 

no)l(eHH biX Ha s TO'!Kax csepxpeweTKH . O rrpe.nenHM W ( G s ) KaK 

'IHCJIO paCIIOJIO)I(eHHH S - MOJieKyn Ha S TO 'IKaX CB e p x p eweTKH , 

npHBO.IIJilliHX K B03HHKHOBeHHIQ MHO)I(eCTBa KOHTYPOB G ~' . Tio

CKOJibKy HMeeTC JI l' 1 I' He3aBHCHMbiX CITOC060B pa3Me!lleHHJI Mo-

JieKyJI Ha Ka)I(.IIOH H3 N - S OCTaBUIHXCJI TO'IKaX CBepxpeUieTKH, 

BKJia,n KOHcl>Hrypau;HH , nopO)I(,na!QlliHX KOHTypbi H 3 G1 
s B Bbl-

pa)l(eHHe .QJIJI P0 , paseH (- 1) 
1 

( r 1 I' )N ·-· s W ( G : · ) . 

Bo BBe,neHHbiX o6oJHa'leHHJIX /1/ npHHHMaer BH.Q: 

N N-2 1' I ' F 1 
( r d ) 1 (r j I' ) ~ ( 1) W ( G ) j ... 1 ~ ( -·1) W ~ G N ). 

I 2 1.! 
G2 GN 

Po 

Ka)l(,nyw cyMMY MO)I(HO pa36HTb Ha qacTH no '!Hcny r -Mepos H 

f - M epoB, IIOpO)I(,na!QlliHX KOHTypbl 

I' 
l (-1)W(Gk ) ~ ,, 1 ai.i 

if j ·-k 
Gk 

- 'IHCJIO I' - MepoB 

- 'IHCJIO {' - MepoB. 

Tor.na 

N N- k 
I, ( r ~ P ) . 1 a ij (N) . 

k:2 l+j~k 

P0 (N) = ( r + P f 
/2/ 

3aMeTHM, 'ITO HaJIH'IHe BepTHKaJibHOH /ropH30HTaJibHOH/ MOJieKyJibl 

Ha csepxpeweTKe sne'leT Ja co6oii: HanH'IHe e111e £-1 ( r -1) MoneKyn, 

paCITOJIO)I(eHHbiX Ha TO'IKaX, He IIpHHa,nne)l(a!liHX CBepxpeUieTKe. 

Tor,na CTaTCYMMy HCXO.IIHOH 3a,na'IH Mbl IIOJIY'IHM H3 Bblpa)l(eHH.JI 

/2/, IIpHIIHCbiBa.JI Ka)l(,nOMy r ·Mepy Ha CBepxpeUieTKe Bee X p 
a Ka)l(,nOMY £ - Mepy - Bee y r : 

6 

'E (x,y) (r/ • fy' t • r (rxp 1 £yt r-k 1 a (N) x ,p yJt 
N k-2 llj - k 1.1 /3/ 

Ti e p e nHUieM CTaTCYMM Y /3/ , BbiHOCJI Ja 3HaK CyMMHpOBa HHJI 

M H O)I(H Te Jib 

2N(x,y) 

p 
YNr (r ...£_I I' )N 

y r 

I' N 
y N r ( r ~- , P ) N 11 1 1 1 a 

1 
i (N)l 

yr k211Jk ' 

1 )I I Y ( ----- . 
I' 

1'2'__ 1 y 
y r 

I' 
X 

yl 

xy 
(' --- I r 

I 
y 

I 

) 

TIOCKOJibKy $H3H'IeCKH 3Ha'IHMbiM JIBJIJieTCJI 

/ I yr , ITOJIO)I(HM y 1 . 
TOJibKO OTHOUieHHe 

C N( X ,1) ( f X f f P)N 11 1 
N 
1 1 a . (N) ' 

k=2 i t.)~ k IJ 

X p i 1 . 
X (~-) (-::r,--1 ]. 

rx ~ Y rx 1 Y 

B repMO.IIHHaMH'IeCKOM npe.nene 

1 

2 (x) = lim [ 2 N ( x , 1 ) ] N = ( r x y + Y ) x 
N -> oo 

x [l~ 1 I. ai. 
k = 2 itj= k J 

p ' 
_x _ ) i ( 1 )J ] , 

rxf+e rxY+p 

r.ne aij ~a ij (1). 

Ko3¢¢Hu;HeHTbl pll,na .IIJI.JI 60JibUIOro IIOTeHu;Hana r (X) 

6b1Tb Haii:,neHbl H3 COOTHOUieHH.JI 

r(x)-~~ ln2(x). 

H3 KOTOpOrO Cne,nyeT Bb!pa)l(eHHe .IIJI.JI IIJIOTHOCTH 

P= n/(N/r)=x(d f ' / dx), 

MoryT 
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H H30TepMH'leCKOH C)I{HMaeMOCT H K T 

( ) d I d I' d p I d I ' K Tp K X - (J t - - - --- - -. 
B T dx dx 

r.D.e K
8

- nocTORHHaR lionhuMaHa, 1' - a6c omoTHaR TeMnepa Typa, 

n - 'lHCnO I' - MepOB Ha perueTKe. 

3Ha 'leHHR aiJ nonyqaiOTCR n epe'lHcneHHeM JanpemeHHhiX KOH-

Typoa Ha caepxperueTKe . PaJnH'lHbie npHMepbi p a c'leTa KO J$$H
' 9 ' 

UHeHTOB a ij npHBe.D.eHbl B pa6oTe ' 

B ma611 . 1 Mbi npHBO.D.HM JHa'leHHR a i .l .11.0 i : j ~ 8 .D.nR 

.D.HMep-TpHMepHOH CMeCH . 

Ta6n~ua 

Ko3<l><l>~L1~eHTbl pa3no>KeH~R a ij <l>YHKI.\~~ : (x) 
Tp~MepHOi1 CMeC~ 

Anfl A~Mep-

~j 0 
i 

1 2 3 4 5 6 7 8 

0 1 0 -1 0 -1 0 -2 0 -5 

0 0 0 0 0 0 0 0 

2 -3 0 -15 0 -69 0 - 306 

3 1 0 9 2 55 20 

4 -9 0 -199 0 -2086 

5 9 0 239 50 

6 -56 0 -2609 

7 90 0 

8 -450 

)l.nR Hccne.D.OBaHHR caoii:cTBa <bYHKUHH K 8T p K T ( x) MO)I{HO 

nbiTaTbCR aHanHTH'leCKH npO.D.On)l{aT b o6opBaHHblH PR.ll., KOTOpbiM 

OHa npe.D.CTaBneHa. B cnyqae pR.D.a OT O.D.HOH nepeMeHHOH TaKoe 

npO.li.On)l{eHHe ocymecTBnReTCR C llOMOlUbiO na.11.e -annpOKCHMaUHH. 

0606IUeHHeM na.D.e - annpOKCHMaUHH npHMeHHTenbHO K pR.D.aM OT 

.D.BYX nepeMeHHbiX RBnReTCR npe.D.nO)I{eHHaR l.JHCXOnMOM paUHOHanh

HaR annpOKCHMaUHR I 
11 1

. 

EcnH ! ( x.y) - ¢yHKUHH .D.BYX nepeMeHHhiX c ¢opManbHhiM pa3-

no)l{eHHeM B cTeneHHOii: pR.D. 

. "" a {3 
f ( x . y) ~ ~a 13 x y , 

(1 .13=0 (1 

8 

TO N -ag annpOKCHMaHTa l!HCXOnMa npe.D.CTaBnReTCR B BH.D.e 

! N ,N(x,y) - P Nlx.y) 

N N 11 I ' 
~ ~ c/ll.x y 

/! " 0 I -o~-------
-N-N u r 

') ~ b X Y 
- (JT a - 0 r,_o 

Q Nl x,y) 

Ko J <b¢HUHeHTbi c.; /( 
1 H ba,- Onpe.D.enRIOTCR H3 y paBH e HHH 

)' a 
~ L b a 

) --< ' .o- r 
c a ( ) ,0 -0 ,1 ,2 ... ,2m . 

u 0 r -0 ar }' 
ii 2m) 

) 0 
~ ~ (b a 

a ~ 0 r-0 or y - a 0-r 
b a 0 l 

ra - r . )'-lT 
0 

(y ~ 1 .2, .. . m , yt o 2md) 

a npe.D.nono)l{eHHH a
00 

1 . 

llpH TaKOM Onp e.D. eneHHH o6o6IUaiOTCR OCHOBHbi e CBOHCTBa H 

TeopeMbl CXO.D.HMOCTH na.D.e-annpOKCHMaUHH. B cnyqagx X ""0 HnH 

Y 0 annpOKCHMaHTa l.JHCXOnMa nepeXO.D.HT B na.11.e -annpOKCHMaHTy 

.D.nR PR.D.a llO CTeneHRM X HnH Y llpHMepbi HCllOnh30BaHHR an

npOKCHMaUHH l.JHCXOnMa .D.nR HCCne.D.OBaHHR KpHTH'leCKHX RBneHHH 

MO)I{HO HaRTH B pa6oTaX 14 - 16 1 

)l.nHHa .D.BOHHoro pR.D.a no cTeneHRM 

v 
3 

X 

2x 3 · 3 
H u 

2x 3~ 3 
1 _~':' .D.nR 

3 
K Tp K lx) 

B 'l' 

n oJ BOnHna Bbi'lHCnHTb T PH annpoKCHMaHTbi l.JHcxonMa . TipHBO.D.HM 

3Ha'leHHR V, llpH KOTOpbiX 3HaMeHaTenH annpOKCHMaHT o6pama -

IOTCR B HOnb Ha .D.eHCTBHTenbHOH OCH. 

11,1 1 -0,3229 0,7485 

12.2 1 0,0080 0,5381 

13 , 3 I 0,0075 0,4848 0,2811 

flepBble .D.Be KOnOHKH yKa3biBaiOT Ha CXO.D.HMOCTb llOniOCOB 

K HYniO H K 0 ,5, 'ITO COOTBeTCTByeT X "' H y '<><- . floniOC 0,2811, 

KOTOpbiB. noRBHncR B annpoxcHMaHTe { 3 , 3 I , no Harne My MHeHHIO, 

MO)I{eT cny)I{HTb yxaJaHHeM Ha cymecTBOBaHHe ¢aJoaoro nepexo.D.a 
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B CHCTeMe .D.HMep-TpHMep. K pHBall pa3JJ.eJieHHll $a3 ITpH 3TOM HMeeT 

BH.ll. 
x 3 

-----· 0 . 2811 . 
~X 3 t3 y 2 

llon10c, yxaJLIBaiOUlHH Ha cymecTsosaHHe clJaJosoro nepexo.11.a, 6LIJI 

TaK)I(e ITOJiy'leH IT pH HCCJieJJ.OBaHHH CHCTeM JJ.HMep - !" - Mep JJ.Jlll 

3 · r :. 18 . 
,lJ,Jill nposepKH MeTO.D.a Mbl paCCMOTpeJIH CJiy'laH .D.HMep- .D.HMepHOH 

CMeCH, .ll.Jlll KOTOpOH HMe e TCll TO'IHOe pellieHHe ll '. fipH llbl'IHCJieHHH 

ITOCJie.D.OBaTeJILHhlX annpOKCHMaHT 3.D.eCb ITOJiy'laiOTCll TOJlbKO .D.Ba 

ITOJIIOCa Ha .D.eHCTBHTeJILHOH OCH CO 3Ha'leHHllMH 

! 1 . 1 I 
I ::!-~ I 
I 6 , 3 I 

-0,6039 

0,0 

0,0 

1,1039 

0 ,5467 
0 ,5 141 

Cpe.D.H HaH.D.eHHhlX oco6eHHOCTeH HeT ITOJIIOCOB, KOTOphle OTBe'laJIH 

6bl clJa30BOMY nepeXO.ll.Y npH KOHe'!HhlX 3Ha'!eHHllX aKTHBHOCTeii, 
I! ! 

'ITO cornacyeTcll c peJynLTaTaMH pa6oTLI · · 

AHanorH'IHLIH peJynLTaT 6Lin nony'leH npH Hccne.D.OBaHHH pll.D.OB 

.ll.Jlll CMeceii MOJieKyJI O.D.HHaKOBOH JJ.JIHHbl ITpH 3Ha'!eHH1IX 2 · I" :... 7 . 

TexHHKa annpoxcHMaUHH npHMeHeHa .D.Jill aHaJIHTH'!ecxoro npo.D.on

)l(eHH1I p1I.D.OB .D.JI1I nnoTHOCTH. HH)I(e MLI npHBOJJ.HM rpa$HKH ann pox

CHMaHT 13 ,3 l .ll.Jl1I pa3JIH'!Hb!X CMeCeH. 

113 HHX BH.D.HO, 'ITO B CMeCIIX JJ.HMep- r -Mep npH yseJIH'IeHHH 

KpHBall I' ( X) aCHMITTOTH'IeCKH npH6JIH)I(aeTC1I K CTyiTeH'IaTOH 

cPYHKUHH H B npe.D.eJie r • " MO)I(HO O)I(HJJ.aTh, 'ITO nJIOTHOCTb 

npeTepnesaeT cxa'IOK, xapax T epHhlH .D.Jill clJa30BhlX nepexo.D.OB 1-ro 

POJJ.a . 

3AKJI/Of.JEHHE 

B HaCTOllllleH pa6oTe npe.D.JIO)I(eH MeTO.ll. nony1.feHHll pll.D.OB .D.JIII 

TepMO.D.HHaMH'IeCKHX cPYHKUHH ITJIOTHOyiTaKOBaHHhlX CMeceii JIHHeii

HbiX nonHMepos. llpH Hccne.D.OBaHHH Pll.D.OB .D.Jill K 8 T I' K T ( x) 

C ITOMOIJlbiO TeXHHKH paUHOHaJibHOH annpOKCHMaUHH 06Hapy)l(eHO 

cymecTBOBaHHe cbaJosoro nepexo.D.a s CHCTeMax .D.HMep- r - Mep 

npH 2 1 •. 18 H ero OTCYTCTBHe B CHCTeMaX nOJIHMepOB O.D.HHaKo· 

soH: .D.JIHHLI r npH 2 _ r . . 7 . Jiccne.D.oBaHHe TeMH )l(e MeTO.D.aMH 

p1I.D.OB .ll.Jill ITJIOTHOCTH r I' cMeceii noxaJano, 'ITO npH f' • " 

.P 
10 

02 

O.f 

10 

Puc. 1. 3aeucuMocm b 
OUMep- mpuM ep; / 2/ -
OuMep - 6- Mep. 

20 JO ~ 0 50 :X 

n /IO IIIHOCIIIU 0111 OIC111U8 HOC111U 8 CM e CJIX: / 1/
OuMep- 4- Mep; / 3/ - OuMep - 5-Mep; / 4/ -

nnoTHOCTL acHMnT o T H'Ie cxH n pH6JIH)I(ae T c1I x cPYHKUHH y ( x) ~ I 0 
npH 0 < X <. q ; 1 llpH X '- q , r.11.e q - K OHCTaHTa. - - r r r 

C llOMOIJlblO TeXHHKH n e pe'!H CJieH HH 3 anpe1JleHHbi X K OHTYPOB 

Y.D.aJIOCb paCC'IH TaTb K03cPcPHUHeH Thl a l.l paJJIO:lKeHHll CTa T CYMMbl 

B .D.BOHHoii P JI.ll. .11.0 i+ j =8, a .D.JIJI K TpK (x) COOTBe T C T BeHHo .11.0 
· B T 

i + j ~ 7. MaxcaMaJILHoe 'IHCJio p ac c 'IHTaHHLIX K0 3 cPcPHUH e HTOB 

HCITOJILJyeTCJI_ B B LI 'IHCJie HHH annpOK CHMaHTLI 13,3 I, ll03TOMY B pa-

60Te BLI'IHCJIJIJIHCL .D.Ha r o H a JIL HLie annpOKCHMaHTLI , XOTJI H3BeCT HO, 

'IT O nocne.D.osa TeJILHOC T L IN, N+l l annpoxcaMaHT .ll.JIJI KB T p ~ ( x) 

CXO.D.HTCJI JIY'Iille / 2 / . BLI'IHCJieHHe annpOKCHMaHT ITOKa3aJio, 'ITO 

.ll.JIHHa Hamero PJI.D.a HeJJ.OCTa TO'IHa .ll.JIJI 3cPcPeKTHBHOrO HCCJie.D.OBaHHJI 

KpHTH'feCKHX JIBJieHHH, B 'faCTHOCTH, .ll.JIJI BLI'IHCJieHHJI KpHTH'feCKHX 

HH.D.excos, HJIH .D.JIJI 6onee TO'IHoro onpeJJ.eJieHHJI KPHTH'fecxHx JHa

'feHaii axTHBHOCTeii. ManaJI .ll.JIHHa PR.D.a TaK:lKe JIBJIJieTcJI npH'IHHoii, 

ITO KOTOpoii HaM He Y.D.aJIOCb ITOJIY'IHTL BLIBO.D.a 0 HaJIH'IHH HJIH OT

CYTCTBHH 4JaJOBOrO nepeXOJJ.a B r - f CMeCJIX npH r ,f,2 H r =/ f . 
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