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TPAHCITOPTHEIE CBOMCTBA PEHIETOYHOI'O ®AIOUAA
C SALR-ITOTEHIIMUAAOM HA ITAOCKOU KBAAPATHOU PEIIETKE

A.TI. TPOJAY, P. H. JACOBCKHH"

YBenopyccruii 2ocydapemeennuiii mexnonocuyeckuii ynusepcumen,
yi. Ceeponosa, 13a, 2200006, e. Munck, Berapyco

HccnenoBanbl TPAHCIIOPTHBIE CBOWCTBA PELIETOUHOrO (JIFOH/a ¢ MPUTSDKEHUEM ONIMKAMIIIMX COCeel U OTTAIKUBA-
HHUEM TPEThUX COCE/ICH Ha KBaJPATHOMN peleTke. BhIMOIHEHO KOMITbIOTEpHOE MojiearpoBanue Tuddy3noHHOTO mpolecca
B YKa3zaHHOU cucteme 1o Metony MonTte-Kapio. BersiBnens! koaddurmentsr kunerndeckoit auddysmm u camoanddy-
3un. M3yueHa 3aBUCUMOCTb K03 dHLneHTOB Tu(dy3un 0T KOHIIEHTPALMK TPUMECHBIX YaCTHI U TapaMeTpa B3auMoJIei-
ctBHs MojienH. OnperniesieHa SHeprusl akTuBanuy KuHerndeckoi quddysun n camonuddysnu. [Tokazana BO3MOXKHOCTh
oleHKH Kod(durmenTa kuneTnaeckoi A y3un pemeToyHoro (uronaa ¢ KOHKYpPHPYIOIUMH B3aUMOICHCTBUSIMY C I10-
MoIIbi0 cooTHOMIeHUs JK1aHOBa Ha OCHOBe HH(OPMAIMK O PABHOBECHBIX CBOWCTBAX CHCTEMbI M Kod(durmenre aud-
(by3un IEHrMIOPOBCKOTO (HEB3aMMO/ICUCTBYIOIIET0) PEIIETOYHOrO ra3a. B nanpHeneM mpe/nonaraeTcsi HCIoib30BaTh
MOJTyYeHHBIC PE3YJIbTaThl ISl UCCIIEIOBAHHS TPAHCIIOPTHBIX MPOLIECCOB B MPOCTPAHCTBEHHBIX PEIIETOYHBIX CHCTEMaX,
MIPUTOIHBIX ISl OMIMCAHMsI TIEPEHOCA MACChI MK 3apsijia B 00beMax TBEp/IbIX Tell.

Kniouessle cnosa: pemetounslii (Giions; KBaspaTHas pelieTka; KOHKypupyomue B3anmoneicteus; SALR-moreniman;
anroput™ Monte-Kapio; koadpdurmenT muddys3un; sSHeprus akTHBAIHH.
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The transport properties of the lattice fluid with the attraction interaction between the nearest and repulsion interac-
tion between the next-next-nearest neighbours on the square lattice are investigated. Computer simulation by the Monte
Carlo method of the diffusion process in the specified system has been realised. The jump and tracer diffusion coefficients
were determined. The dependence of the diffusion coefficients versus the concentration of adparticles and the interaction
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parameter of the model is investigated. The activation energy of jump and tracer diffusion determined. The possibility of
estimating the jump diffusion coefficient of the lattice fluid with competing interactions using the Zhdanov’s relation on
the base of information on the equilibrium properties of the system and the diffusion coefficient of a Langmuir (non-inter-
acting) lattice gas is shown. In the future, it is planned to use the obtained results to study transport processes in 3D lattice
systems which is suitable for describing the processes of mass or charge transfer in the volumes of solids.

Keywords: lattice fluid; square lattice; competing interaction; SALR-potential; Monte Carlo simulation; diffusion coef-
ficient; activation energy.
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BBenenune

Juddysust — onuH U3 BaXHEHIIINX MEXaHU3MOB MacCONepeHOCca B TBEPJIBIX TENaX U Ha WX MOBEPXHOCTSIX.
Bo MHOrUX citydasx 3JeKTpOIIPOBOJAHOCTD TAKKE MOXKET OBITh H3yUeHa Ha OCHOBE TpescTaBieHnii o auddy-
3uM 3apsokeHHbIX gacTull [ 1]. Takum oOpazom, koaddurmenTs! qudGy3un IBISIOTCS BaXKHEHIIIMU HEpaBHO-
BECHBIMH XapaKTEPUCTHKAMHU CHCTEM.

Omnwmcanue nporecca MaccolepeHoca B paMKax MOJICIH PEIIETOYHOTO (iIrfoua CTAaHOBUTCS BO3MOXHBIM
IIPY BHITTOJTHEHNH JIBYX ycIOBUH. [IepBoe U3 HUX COCTOWT B CYIIIECTBOBAHHU B CHCTEME JIBYX XapaKTeprCTHYe-
CKHX BPEMEH /, U t,, ONIPEICIIIONINX MEPHOJ] OCEUION KU3HH YaCTUIIBI B HEKOTOPOM ITOJIOKCHUH, B TAJIbHEH-
1IeM Ha3bIBAEMOM PEUICTOYHBIM y3JIOM, M YaCTOTY KOJIeOaHWH YaCTHIIBI B ATOM TOJOKEHUH COOTBETCTBEHHO.
ITpu 3TOM /TS yKa3aHHBIX BpEMEH 00s13aHO BBITIOJTHATHCS YCIOBUE ¢, >> £,. Bropoe ycioBue 3akiodaercs B Tpe-
0OOBaHUH MAJIOCTH BO3JICHCTBHS MUTPUPYIOIIMX YACTHIl HA YaCTHIIbI, (POPMHUPYIOIINE PEIICTOUHYIO CTPYKTYPY.
DakTHYECKH POJb MOCIEAHUX COCTOUT TOIBKO B 00Pa30BaHUU 3TOH CTPYKTYPBI, T. €. MPO(UIIS TOTEHIMAIBHOMH
9HEPIUH, M0 KOTOPOH MOTYT IBUTATHCS IPyTHE YACTHUIIBI, YACTO Ha3bIBAEMbIE TIPUMECHBIMU (adparticles).

KoadhdpurmenTs! muddy3un B3anMoaeHCTBYIOINX CITIMHOB B Mojienu Mi3nHTa paccMoTpeHs! B pabortax [2—-5].
B nanpreiniem [6; 7] Ha ocHOBE TOTY()DEHOMEHOIOTHYECKOTO TT0IX0/1a OblTa BBEJCHA CPEIHSSI BEPOATHOCTH
MePECKOKa YaCTHIIHI B COCCTHHUH Y3 1 MOIYUCHO aHATUTHIECKOE BRIpakeHHE s Koddhunmenta auddy3nu
B3aMMOJICHCTBYIOIIETO PELIETOYHOTO (IIIOH/IA.

[Ipumenenne KBa3uMpaBHOBECHON (DYHKIIMM pacrpepeseHHsl HETTOCPEICTBEHHO ISl PEIICHUs] OCHOBHOTO
KHHETHYECKOTO YPaBHEHHSI PEIIETOYHOTO (IIFOM/Ia TTO3BOJIMIIO BEIBECTH MPOCTOE BEIPAKEHUE IS CPEIHEH
YaCcTOTHI IIEPECKOKA YACTHII, COIEPIKAIIEee TOIBKO PABHOBECHBIE XapaKTEPUCTHKH PEIIETOUHOTO (ITIOW/Ia U Be-
POSITHOCTP TIEPECKOKa B Tpenelie MajJblX KOHIeHTpanui [8]. B mampHEHIIEM TOMyIeHHBIN pe3ynbTaT ObLI
000011eH Ha cirydail TyHHENbHOH muddy3un [9] n muddy3nun ¢ yaeTom mepexomoB 9acTUIl MEXIY Y3JIaMu, He
SIBIISTFOIIMMIECST Omrkadumu cocemsmu [10; 11].

Nzyuenne muddy3nOHHBIX CBOMCTB PEMIeTOYHOTO (pIrouaa Ha KBaJpaTHON pEIIeTKe MPH Pa3INnIHBIX TH-
Tax B3aUMOACUCTBHUS OMDKANIIINX coceiel OBIIIO BEITIONHEHO B IMUKIIE padoT [12] ¢ MOMOIIBI0 KOMIIBIOTEPHOTO
MOJETTUPOBAHNS YKa3aHHBIX cHCcTeM 110 MeToxy Monte-Kapio (MK-monenupoBanue).

Bospocmmii mHTEpEC K H3y4EHUIO MPOIECCOB CAMOOPTAHU3AIMN H CaMOCOOPKH B HAHOPA3MEPHBIX CHUCTE-
Max ¥ BO3MOKHOCTh MIX OITMCAHUS B paMKaX MOJIENIN PEIIETOUHBIX (PIIOUA0B C KOHKYPUPYIOIINMHU OTEHITHA-
JaMHU MEKJIaCTHYHBIX B3amMmoaecTBuil (momenut SRLA (short range repulsion long range attraction) m SALR
(short range attraction long range repulsion)) [13—20] nemaroT akTyaJIbHBIM HCCIIEAOBAHUE UX TPAHCTIOPTHBIX
XapaKTEepUCTHK. B 4aCTHOCTH, OT/IENBHBIN HHTEPEC MPEACTABISIET N3yYeHNE BO3SMOYKHOCTH OIIPEIENeHHUS KO-
s punmentoB nuddy3un pemeTodHsx cucteM ¢ SALR-oTeHIIHAaIOM ¢ TTOMOIIBIO COOTHOIIEHUS JKmanoBa
Ha OCHOBaHWHU WH(POPMAIINN O PABHOBECHBIX XapaKTEPUCTHKAX TAKUX CHCTEM. YCTAHOBIIEHHE ITHX XapaKTe-
PHUCTHK JIOITYCKAeTCsI B paMKaxX MPENIOKEHHOTO aBTOpaMH paboThl KBA3UXMMHYECKOTO TPUOIMKEHHUS.

Mogeab pemieTo4HOro uironga
U METO/IbI €€ TEOPETHYECKOT0 HCCJIeTOBAHNS

Aaroputm MoaeaupoBanus 1@ Py3noHHOro npouecca B peuierodnoM ¢uironne. PaccmarpuBaemasi Mo-
JIENb TIPEIICTABIIET COOON PEIIECTOUHBIN (DIFOMI, COCTOSIIINN M3 7 YaCTHI] Ha TUTOCKON KBaJpaTHOHN peIeTKe,
conepraien N pereTouHbix y3m0B. Kaxibli U3 TaHHBIX PEHIETOYHBIX Y3JI0B MOXKET HAXOJAUTHCS B OJHOM M3
JIBYX COCTOSTHHH — OBITh 3aHATHIM YaCTHIICH JINOO OBITH BAaKAaHTHBIM. 3aHATHE PEIICTOTHOTO y3Jia OoJiee ueM
OJTHOM YacTULEH CUUTAETCS HEBO3MOKHBIM.

[TockonpKy B HacTOsIIEH paboTe pacCMaTpUBAIOTCS TPAHCIIOPTHBIE TPOIIECCHI, IPOUCXOIAIINE B PEIISTOY-
HOM (TrorIe, a IMEHHO TIporiecchl nuddy3nn u camonudy3nn B HeM, YaCTHIIBI, 3aHUMAIOIITHE PEIICTOTHBIC
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Y3761, MOTYT COBEpIIaTh TEPMOAKTHUBUPOBAHHBIE TIEPEXO/IBI U3 3aHATOTO y3JIa B OJIMH M3 BAKAHTHBIX Y3JIOB-
cocesieil B paMKax MepBOil KOOpAMHAIIMOHHOHN cdeprl. bonee manekue mepexoasl YaCTHIl CIUTAIOTCS HEBO3-
MOKHBIMHU.

Hapsay ¢ Temneparypoil BEpoSITHOCTh COBEPIICHHS YaCTULIEH Mepexo/ia MEeKy PelIeTOYHBIMU y3lIaMu
3aBHCHT OT SHEPTUHU B3aUMOJCHCTBHS MEXK/Ty YaCTHIIAMHU.

PaccmoTrpum cuctemy, B KOTOPOI YaCTHUIIBI, 3aHUMAIOIINE ONVKANIINE PEIIeTOYHBIE Y3IIbI M Y3JIbl, SBIISIO-
LIMECS. COCEASIMU TPETHErO IOPSIKA, B3AUMOICHCTBYIOT JPYT C IPYyroM. DHEPruM B3aUMOACHCTBUN PaBHBI J,
u J; coorsercTBeHHO. IIpn 5TOM Mosnoxum, uro J; < 0, a J; > 0, 4To 03HauaeT NpUTHKEHHE ONMKaNIINX CO-
ceneit 1 oTTankuBanue TpeThux (SALR-Momens).

[To ananoruu c padoroii [18], B koTopoii ObLIM U3yUEHBI pABHOBECHBIE CBOMCTBA ONMMCAHHONW MOJAEIH, TPU-
Mem, uto J; =—JuJy;=J"J, tne J = 3. [Ipu 5TOM B CUJTy T€OMETPHH PACCMATPHBAEMOM CHCTEMBI Z; = z3 = 4,
e z;, — k-e KOOpAMHALIMOHHOE YUCIIO, T. €. YUCIIO Y3JIOB-COCEIEH A-I0 MOpsi/iKa K KaKAOMY PELIETOYHOMY Y3IIy.

KomribroTepHoe MOETMPOBaHUE TPAHCIIOPTHBIX MPOIIECCOB B UCCIEAYEMOM PEIIeTOYHON CUCTEME 10 Me-
Toxy MonTe-Kapiio MojkeT ObITh BBITTOJIHEHO B paMKax CTaHAAPTHOTO anroputma Metpomnonuca [21], mpume-
HEHHUE KOTOPOI'0 K MOJICIIH PEHICTOUHOr0 (MoK AeTalibHO omrcaHo B padore [12]. HeoOXoauMo oTMETHTS,
9TO, B OTJIMYHME OT MOJICITMPOBAHNS PABHOBECHBIX CBOICTB penreTogHoro ¢gmronaa [ 18], MogenupoBaHwe mporecca
muddy3un B HEM BeZleTc B KAHOHUYECKOM aHcaMoOi1e, T. €. IpH (PUKCHPOBAHHOM YHCIIe YaCTHIl B CHCTEME.

[IpuMeHuTENBHO K paccMaTpuBaEMOil PELIETOYHOM CUCTEME BBIUMCIUTENBHBIN aJTOPUTM MPEACTABISIET
co00ii crenyroniee: MepBOHaYaIbHO N3yYaeTCsl IPOU3BOJILHOE paclpesiesieHne HEKOTOPOTO YHCiIa YacTHIL 10
peuieTke, conepxkaeid N = L y3710B (L — TMHEHHBIN pa3Mep pemeTKH, d — pa3MepHOCTh MMPOCTPAHCTBa, d = 2
B CJTydae MIOCKOM KBaJpaTHOH pemeTkn). [Ipu mporeaype MoneanpoBaHus CIIyIaifHBIM 00pa3oM BEIOUpaAETCs
y3ell 7, 3aHAThIA yactulei. Ilocie 3Toro Takxke ciaydaiiHO ONpEAeIIsIeTCs HAPABICHUE BO3MOKHOIO IIPBIXKKA
YaCTUIBI B OJIUH U3 OV KaluX y3moB j. Eciy BTOpo#t BEIOpaHHBIN y3€I1 3aHAT YaCcTHIICH, TO TIepeXxo] YacTH-
IIbI B HETO, OYEBUHO, HE OCYIIECTBUM. TeM He MeHee MOIBITKAa TaKOTO Mepexoia yunTeiBaercs. Ecin xe on
cBOOO/IEH, TO MEPEXO]] YACTHUIIHI B HETO BBIMTOJIHSAETCS C BEPOSATHOCTHIO

_ p-1
B, =Ry exp(BJ[3s; - 5,]); (1)
rae £y — HOpMHUPOBOUHBIH KOA((UIIMEHT, CMBICIT KOTOPOTO 3aKII0YaeTCs B TOM, YTO BEPOATHOCTh IS Hau-

. -1
OoJiee IHEPrETUIECKH BBITOIHOTO MEPEX0jia YacTUIbl TPUHUMAETCS paBHOM 1; B = (kBT ) , kg — moctosin-

Has bonbimana, 7' — Temmeparypa; s; U §; — YUCIO ONMKalIMX cocelei U coceel TpeThero nopsaka Amis
YacTHIIbl, HaXO[slIelicd B HauyalbHOM y3JIe, COOTBETCTBEHHO. OUEBHHO, YTO B pacCMaTpHUBAEMOM CiIydae

= exp(z3BJ J ) = exp(lZBJ ) [locnennee BbIpaskeHHE OTpaXkaeT (PU3MUECKYIO0 CUTYAIUIO, TPH KOTOPOH 3aHs-

ThII YaCTHIIEH y3ell He UMEET OJIMKaNIINX COCeIeH, a Y3IIbI-COCEIU TPETHETO TOPSIIKA ITOJTHOCTHIO 3aIIOJTHEHBI.

BeraucieHHas CONTACHO COOTHOLICHHUIO (1) BEPOSTHOCTH F; COMOCTABIISIETCS CO CITyYaiiHbIM YUCIOM b, U3
nuarasona [0; 1]. ITpu stom ecnu B, < F;, T0 IIepexoji CYUTACTCs NPOU3OLICAIINM, B IPOTHBHOM CllyYae U3-
MEHEHUS COCTOSIHUSI MOZICTIUPYEMOM CHCTEMbI He TpoucxoauT. [loBTopeHue naHHoi poueaypsl 7 pa3 GopMu-
pyeT oauH mar anroputma Monre-Kapio (MKII).

OnpenensgeMbIMU Ha KaJIOM I1are alropuTMa BeTMYUHAMU SBJISIFOTCS KBaJIpaT CMEIEHHUs LIEHTpa Macc CHC-
TeMbl IPUMECHBIX YaCTHUI] U CPETHUH KBaJpaT CMEIIEHUs OTAEIbHOM YacTHIIbI.

B npencrapnenHoii pabote i1 MOIeNIUpoBaHus TUQQy3UOHHBIX MPOLECCOB MPUMEHSIIACH PelIeTKa, Co-
nepxamas 32° = 2'° permerounsix y3mos. 1 yMEHbIICHNS BIMSHUS Pa3MEPOB MOICIHPYEMOil CHCTEMBI HA
MoJTy4aeMble pe3ynbTaThl ObUTH HCIIOIb30BaHbI IEPHOIUYECKUE rpaHuuHbIe yeinoBus. [Ipu aToM cama npote-
nypa mojenupoBanus cocrosuia uz 80 000 MKII, u3 kotopsix nepsbie 20 000 MKII oTBOAMINCH HA SKBHITHO-
pU3alLHIO CHCTEMBI, T. €. Ha €€ NePeXo/] U3 MPOU3BOJILHO 33/1aHHOT0 HAYaJIbHOTO COCTOSIHUS B COCTOSTHUE TEPMO-
JTUHAMHWYECKOTO PAaBHOBECHS, U HE YUUTHIBAJIUCH MPH JJaIbHENIIIEM aHaIN3€ Pe3yIbTaTOB MOAEITUPOBAHMS.

VYepennenue o 1000 moryueHHBIX OMTMCAHHBIM BbILIE 00pa30M TPACKTOPHH BOIIOLUHI CHCTEMBI [TO3BOJIU-
JIO M3YyYHTh 3aBUCUMOCTb CPETHEro KBaJipaTa CMEIeHHs [IEHTpa MacC CUCTEMBI YaCTHILl U CPEIHETo KBajpara
CMEIICHHS OTACIBbHON YacTUIIbI OT BpeMeHH, n3mepennoro 8 MKIII.

AHanu3 xoza M pe3yinbTaToB MOAETUPOBAHMS MTOKa3al, 4To JUIl YCKOPEHUs Mepexofa CUCTEMBbI B paBHO-
BECHOE COCTOSIHHE MOXKET PacCMaTpPUBATHCS aIrOPUTM MOJECITUPOBAHUS, JOYCKAIOIIUI Ha dTare SKBHIHNOpH-
3alll1 CUCTEMBI ITEPEXO0 bl YACTHIL B CKOJIb YTOJHO AAJIEKHE PEIIETOYHbIE Y3IIbI.

AHajquTHyecKas oueHKa Kod(pPuuuenTa kuneTndeckoii 1udppy3uu pemerounoro gparonaa. Panee
B pabore [22] mpe/yiokeHa 0011asi TeOpHUsi TPAHCIIOPTHBIX MTPOIECCOB B PEIICTOYHBIX CUCTeMax. B uactHOCTH,
YCT@HOBJICHO, YTO IIPU PACCMOTPEHUH MOJIEITH PEIIETOYHOTO (MIItona, B KOTOPOM pa3pelieHbl epexo/ibl yac-
THUI] TOJILKO B MpejesiaX MepBoi KOOPIAUHAMOHHOHN cephl, U MpeHeOpeKEHNH BIUsSHIEM d(PPEKTOB TaMsITH
JUISL OLICHKH KOA(PQHUINEHTa KHHETUIECKON TU(PYy3ur MOXKET HCIOIb30BaThcsl cooTHOIeHue JKaHosa [8].
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C ero nomonibio ko3(pureHT knHeTHIecKoi quddy3un uccienyeMoii cucteMsl D, onpeaensercs uepes3 Kodg-
¢uent quddy3un HeB3aNMOACHCTBYIOIIETO (JISHTMIOPOBCKOTO) PEIIETOYHOTO ra3za D 1 paBHOBECHbIE Xapak-
TEPUCTUKH MOJIEITH:

D, =D,

%[B“]F(o; 0), @)

Iac I.,L, cHu F(O, 0) — PaBHOBCCHBIC 3HAYCHUA XUMHNYCCKOI'O IMOTCHIMAJIa, KOHICHTPALKU YaCTUIL] U BEPOATHOCTHU
JIBYM OJIMKAaWTIINM PEIICTOYHBIM y3J1aM ObITh BAKAHTHBIMH COOTBETCTBEHHO.

B cBoto ouepenp, korddunment nud@y3un JISHTMIOPOBCKOTO PEIIECTOYHOTO T'a3a HE 3aBUCUT OT KOHIICHT-
paIiy YacTHUIl U OMPEACIIIETCS MPOCTBIM COOTHOIICHHEM [23 ]

zwa’
2d

IJ€ z; — YUCJIO OMMKAMIINX COCETHHUX Y3JIOB (z; = 4 A IUIOCKOM KBaJpaTHOW PEIIETKH); W — BEPOSATHOCTh
MIPBDKKA YaCTHULBI B CBOOOTHBIN COCETHUI Y3€J; ¢ — PAacCTOSHUE MEXKAY Y3JdaMU PEIIeTKH (AJHMHA HPbDKKa
4acTullbl); d — pa3MEpHOCTb NpocTpaHcTBa (d = 2 115l IVIOCKUX PELIETOK).

Bxonsiue B cootHomenue (2) paBHOBECHBIE XapaKTEPUCTUKHU MOJEIN MOTYT OBITh ONpe/iesieHbl, Hallpu-
Mep, B paMKkax kBazuxumudeckoro npudmmxenus (KXIT) [18; 24; 25]. B pamkax 1aHHOTO TOAXO0AA ¢ y4€TOM
BO3HHKHOBEHHSI B CHCTEME IPU HU3KHX TEMIIEparypax YHOPSIOYEHHBIX COCTOSHUM [18] pasauyHbIX THIIOB
CBOOO/IHAS SHEPTHs CUCTEMbI IPUHUMAET BHU]L

F(c, ) 2 ( (f—scz)—zzlln)(,.)—

D, =

5

—k7Tz3(an”Zv+cln§§ )+k—6 21 G +§c z31n2—" : 3)
i=0 v

e kg — nocrosiHaast bosbimana; T — temieparypa; ¢, ¢, i O¢ — KOHIEHTPAIUK JaCcTHI], BAKAHCHI U rapa-
METp TOPSIJIKa CUCTEMbI COOTBETCTBEHHO. Bee MHbIE BETMUMHBI, BXOAAIINE B COOTHOIIEHNE (3), Ipe/ICTaBIeHbI
ypaBHeHusIMH (4)—(8)

c=c,c=1-c (4)
W =exp A , Q=exp _ , (5)

kgT kgT

2
) ) Sl Sl

= =+ —W, X =.|C +_, X = X 5 6
n 2, 2, ) 0 (U 1= N4y (6)

2
¢ :_cl—coi2950+ ¢ — ¢y £ 2Qdc +cli6cQ )

p(v) 2((:0 ¥ 50) 2(00 ¥ 50) ¢y F Oc ’

¢ £ &c
ZyZP =cy F 8+ L——.

(8)
‘t’p(V)

OTMeueHHBI# BBIIIE TapaMeTp MopsiaKa Oc¢, ONPEASTISIONIHIA TOIPEIIETOYHY0 CTPYKTYPY MOJIEIH P HU3-
KUX Temreparypax [18], MokeT ObITh HalIeH U3 YCIOBHSI SKCTPEMAIbHOCTH CBOOOIHON SHEPTUH

oF
ddc¢
WJIM SKBUBAJIEHTHOTO €MY YCIIOBHS paBEHCTBA XMMHUYECKHUX IMOTEHIIMAJIOB Ha MOJpEIeTKaX.

[ocne onpenenennst cBOOOAHON SHEPTUH PELICTOUHON CHCTEMBI MOTYT OBITh BBIYMCIICHBI JTIOOBIE €€ PaBHO-
BECHBIC XapaKTEPUCTUKU. B yacTHOCTH, IpeCTABIAIOIINE HHTEPEC B TaHHOH paboTe XUMUYECKHIA MOTEHIIHAT
pemeToyHoro (UIonaa U BEpOITHOCTD OMMKANIINM PELIECTOYHBIM Y371aM ObITh BAKAHTHBIMH PACCUUTHIBAIOTCS
1o ¢popmyiaam

J(BF 1 oF
Bu = 9(BF) , F(0;0)=1-2c+=| —
dc ). 2\ dJ; ),
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Takum 00pazoM, coueTanue cooTHomeHUs JKIaHOBA U KBa3UXUMHUECKOTO MPUOIFIKEHHUS 1aeT BO3MOXK-
HOCTh OLCHUTH K0d(UIMEeHT KuHeTndeckoi aupdys3un. B nanpHeleM mogydeHHbIe ¢ €ro TOMOIIBIO pe-
3yJBTaThl OYIyT COMOCTABIICHBI C JAHHBIMU MIPSIMOTO MOJETUPOBaHus 1] (y3HOHHBIX TPOLECCOB B PEIICTOY-
HBIX CHCTEMaXx.

Pe3yabTarhl U MX 00CyXKIeHUE

Koappunuent kunernueckoid nuppy3uu. Ha puc. 1 npencrabiieHbl 3aBUCUMOCTH OT BPEMEHH, U3Me-
pennoro B MKILI, u cpenHero kBajpara cMeIIeHHs IEHTPa Macc aHCaMOJIsI IPUMECHBIX YaCTHUIL, OJTyYeHHbIE
[PH Pa3INYHbIX BEIHYHHAX MAapaMeTpa B3auMOICUCTBUs 3J M KOHIIEHTPAIMU IPUMECHBIX YaCTHIL ¢. AHAITU3
9TUX 3aBUCUMOCTEH MO3BOJISIET C/IENIaTh BBIBOJ O TOM, YTO IPH JIIOOBIX 3HAYCHHUAX MTapaMeTpa B3auMOIEHCTBUS
Y KOHIIEHTPALUU MPUMECHBIX YaCTHUI pacCMaTpuBaeMasl 3aBUCUMOCTD SIBJISIETCSL C BBICOKOW CTENEHBIO TOY-
HOCTH NMHEHOH. CieroBaTeNbHO, €€ ammpOKCHMAIIHS TIO3BOJISIET ONPEAeTUTh KOd(D(MOUITMEHT KHHETHYECKON
¢ dy3un CUCTEMBI.

Ha puc. 2 npu pa3ianvHbIX 3HAYEHUSAX Mapamerpa B3auMoaencTsus [J (TeMmeparypbl) MOKa3aHa 3aBUCH-
MOCTB ITOJYYEHHOT'O OMMCAHHBIM BbIIIE CIOCOO0OM K03 duienTa KuHeTnIeckor quddy3nn OT KOHIIEHTpa-
LMY IPUMECHBIX YacTull. Ha 3TOM e puCyHKe MPOBOJUTCS CPAaBHEHHUE JAHHBIX MPAMOT0 KOMIIBIOTEPHOIO
MojenpoBanus audQy3noHHOTO TIpoliecca ¢ pe3yabraTaMy HCIIONb30BaHMs COOTHOIIeHHs JKnaHoBa B co-
YeTaHWU C KBa3UXUMUYECKUM MPUOIIKEHUEM.

[IpoBeneHHOE comoCcTaBIeHNE PE3YIETATOB AHATMTHYECKUX PACUETOB M TAHHBIX MOAEIMPOBAHHS ITOKA3aJI0,
4T0 cooTHOUEeHHE JKIaHOBa B COYETAHMH C KBa3MXUMHUYECKHM MPUOIMIKCHUEM IO3BOJISIET MONTy4Yarh aJieK-
BaTHBIC OLECHKH U1l KodduiinenTa KuHeTuueckor muddysun. C ero moMoIbio BEpHO BOCIPOU3BOISTCS BCE
OCHOBHBIE Ka4eCTBEHHbIE OCOOCHHOCTH 3aBUCUMOCTH Kod(pduuneHTa 1uddy3un oT konueHrpauuu. C xonu-
YeCTBEHHOU TOYKH 3PEHUS pa3IMyue pe3yabTaToB JIBYX MOJAXOA0B HAOIIONAETCS JIUIH B 001aCTH CYIIECTBO-
BaHUS B CHCTEME YIOPAIOYCHHON (ha3bl.

Hamnune pacxoxaenuii B pe3yasrarax JAByX MOIXOJO0B B YKa3aHHOH 001acTH OOBSACHSETCS B MEPBYIO OYe-
pelb CUIIBHBIM BIMSTHHEM (G (PEKTOB NAMSITH B YIIOPSIOYCHHOM COCTOSIHMH CHCTEMBI Ha MOABMKHOCTh YaCTHII.
B sToM ciydae mociie nepexojia 4acTHIbI B BAKAHTHBIN y3€J1 HanOoJjiee BEpOSTHBIM OKa3bIBAETCS €e 00paTHBIN
TMIEPEXOJI, YTO B [IEJIOM CHMKAET OOIIYIO MOABIKHOCTh YaCTHII H, COOTBETCTBEHHO, KO (MUIIMEHT KHHETUIECKON
nmuddy3un paccMaTpUBaeMO MOJIEIH.

3aBUCUMOCTh KMHETHYECKOTO Kodddunmenta muddy3nn oT oOpaTHOW TeMIlepaTyphl IpeacTaBiIcHa Ha
puc. 3.

700 T T T T T T T

600 - .

500 - —

400 - -

300 - b

200 | —

CpenHuii KBaJpar CMELICHHs LIEHTPa
Macc CHCTEMbI ITPUMECHBIX YaCTHUI]

100 3

O 1 1 1 | 1 1 1 =
50 000 100 000

Bpewms 8 MKII

Puc. 1. 3aBUCHMOCTb CpPEIHEr0 KBajpaTa CMEIIEHHUS LIEHTPa Macc
CHCTEMBI IPUMECHBIX YaCTHI[ OT BpeMeHH, u3mepenroro B MKIII,
npu ¢ = 0,8, BJ=0,81875 (kpusas I); c=0,5, BJ=0,54583 (2);
¢=0,3, BJ=0,62381 (3) u pe3ysabTarhl €€ JIUHEHHOMN aANMPOKCHMAIINH
Fig. 1. The mean square displacement the center of mass of the systems of adparticles
versus time (in MC steps) at ¢ = 0.8, BJ=0.81875 (line 1); ¢ = 0.5, BJ=0.54583 (2);
¢=0.3, BJ=0.62381 (3) and results of its linear approximation
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Puc. 2. 3aBucumoctb K03 pHuLHeHTa KHHETHIeCKor Tuddy3nu
pereTouHoro (GIrouIa OT KOHIEHTPAIUH IIPUMECHBIX YaCTHUII
npu BJ = 0,81875 (xpusas /); 0,68947 (2); 0,623 81 (3); 0,54583 (4) u 0,327 5 (9).
Toukamu npexcrasiensl nanaeie MK-MoznenupoBanus,
CIUTIOLIHBIMY JIMHUSIMH — PE3YJIbTaThl aHATUTHYCCKUX PACUETOB
B COOTBETCTBHHU C cooTHOeHHeM (2) B couetannu ¢ KXI1

Fig. 2. The jump diffusion coefficient of lattice fluid versus
concentration of adparticles at fJ=0.81875 (line 7);
0.68947 (2); 0.623 81 (3); 0.545 83 (4) and 0.3275 (5). Solid points
are represents MC simulation data, solid line — results of analytical
calculation in accordance with expression (2) together with the quasi-chemical
approximation for calculating equilibrium properties
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Puc. 3. 3aBucuMocTs Jorapudma kodpunuenTa KHHeTHIecKor 1uddy3nun pemeroqHoro Gprronaa
oT oOparHoii Temneparypsl pu ¢ = 0,2 (xpuBas /); 0,4 (2); 0,6 (3) u 0,8 (4).
Toukamu npezcrasiensl pesynsrarsl MK-Moznenuposanus,
IYHKTHPHBIMH JIMHUSMH — PE3YJIBTAThl HX JIHHEHHOW alpOKCHMAIINH

Fig. 3. The logarithm of jump diffusion coefficient of lattice fluid versus
inverse temperature at ¢ = 0.2 (line 7); 0.4 (2); 0.6 (3) and 0.8 (4).
Solid circles are represents MC simulation data, dash line — results of their linear approximation
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B 1ienoM MOXXHO yTBEp»K/IaTh, YTO 3aBUCHMOCTH KOd(pUIMEeHTa KHHeTHYecKol auddy3un oT oOpaTHOH
TEMIIEPaTyphl ABISACTCS JIMHEHHOM. DTO 00CTOSTENBECTBO CBUICTEIBCTBYET O TAK HA3bIBAEMOM apPEHIYCOBCKOM
XapakTepe yKa3aHHOro npouecca. [Ipu 3ToM sHeprus akTuBauuy KUHETHUeCKon 1uddy3un

_dlnD,
9P
MOXeT ObITh OLPE/IENeHa [y TeM JTHHEIHOM aIpOKCHUMAIUK JaHHON 3aBHCHMOCTH.

HonyquHaﬂ ONUCAHHBIM BBIIIE CLIOCOOOM 3aBUCUMOCTD SHCPIrur aKTUBAIIUH KHHETHYECKOM ,Z[I/I(i)(i)YSI/II/I oT
KOHLCHTpPAU IMTPUMECHBIX YaCTHII IIPEACTaBJICHAa Ha pHUC. 4,

UJ=
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Puc. 4. 3aBUCUMOCTb HEPrUU aKTUBALUU KUHETUYECKON
T dy3un OT KOHIEHTPALUH TPUMECHBIX YaCTHUI]

Fig. 4. The activation energy
of the jump diffusion versus concentration of adparticles

MOXHO OTMETHTB, YTO SHEPrHsl AKTUBALIMK UMEET SIPKO BBIPAKEHHBI MaKCHMYM B 00JIaCTH CyIIECTBOBa-
HUS B cUCTEMe yrnopsanodeHHoH (a3pl. K mogoObHOMy pesysbTaTy NpHBEIO CHUKEHHE MOABMKHOCTH YacTHUI]
CHCTEMBI B YIIOPSJOUEHHOH (a3ze.

Jnist 0ObSCHEHUS! OTPULIATENBHBIX 3HAYCHUI HEPIHH aKTUBALMU HEOOXOANMO 0003HAYNTh, YTO Ha pHcC. 4
IIPEACTaBIICHA TOJIBKO YaCTh SHEPIUU AKTUBALMHU, O0OYCIIOBICHHAsI MEKYAaCTUIHBIMU B3aumozeiicrBusimu. 1lo-
3TOMY OTpHLIATENbHbIE 3HAYCHNS SHEPTUN aKTHBAIIUU CBUCTEIHCTBYIOT TOIBKO O CHIKEHHH 3TOM SHEPIUH,
BBI3BAHHOM B3aUMOZEHCTBUAMHU MEX Y IPUMECHBIMH YacTuliamMu. [1oHast s3Hepryusa akTUBaLUK COEPIKUT J0-
[OJTHUTEIIbHBII BHELIHUHN Y3JI0BOM NMOTEHIMAN, A0COIOTHASL BEJINYUHA KOTOPOIO CYIIECTBEHHO IIPEBOCXOAUT
SHEPIrHI0 MEKYACTUUHOTO B3aUMOJIEHCTBHSL.

Kosdppuuuent camonnddysuu. Kak ormeuanocs Bbliie, Hapsay ¢ KBapaToOM CPEIHETO CMELEHUS LIEHTPa
Macc CHCTEMBI MPUMECHBIX YaCcTHIl B X0Jle MOAeTupoBaHus nnuhdy3noHHOTO Mporecca mo Metoay MoHTe-
Kapio MokeT ObITh OTIpe/ieNieH U CpeJHHI KBaIpaT CMEIEHHUs OTeIbHON YacTUIlbl. MoJenupoBaHue moKasa-
JI0, UTO JJaHHAs 3aBUCUMOCTb TaK)Xe SIBJISCTCS IUHEHHON C BBICOKOW CTEIIEHbIO TOYHOCTH IIPH JIOOBIX 3HA4e-
HUSX TTapaMeTPOB B3aUMOACHUCTBHUS U KOHIICHTPAIMH MIPUMECHBIX dacTull (puc. 5). Kak u npu nccienoBanun
koa(dureHTa KuneTndeckor 1uddy3nu, ee aHaIU3 TO3BOISET ONPEACTUTh COOTBETCTBYIOUINN KOI(PPHLIUESHT
camomuddysuu (tracer diffusion coefficient).

bonee mankuil BUJ NpUBEIEHHON 3aBUCUMOCTH, 110 CPABHEHHUIO C 3aBUCUMOCTBIO CPEAHEr0 KBaJpara
CMEILEHUS LIEHTPa Macc Bcel CUCTEMBI, 00YCIIOBJICH TEM, YTO B paCCMaTPUBAEMOM Cllydae Hapsay ¢ yCpea-
HEHHEM I10 TPAEKTOPHUSIM MOAEIUPOBAHUS IIPOUCXOAUT JOMOJHUTEIBHOE YCPEAHEHNE IO BCEM YacTHULAM
CUCTEMBI.

Ha puc. 6—8 npezacraBieHsl 3aBUCHMOCTH yKa3aHHOTo Koddduimenta auddy3nn oT KOHIESHTPALUH MpHU-
MECHBIX YaCTHIl ¥ TEMIIEPATypPbl X YHEPTUsI aKTUBALIMHM COOTBETCTBEHHO. B I1e7I0M MOXXHO OTMETHTBh, UTO BCE
MIpUBEICHHBIE 3aBUCIMOCTH HE UMEIOT HUKAKMX KadyeCTBEHHBIX 0COOCHHOCTEH M0 CPaBHEHHUIO C PAaCCMOTPEH-
HBIMH B TIPE/IBIIYLIEM pa3esic aHaJIOrMYHbBIMU 3aBUCUMOCTSIMH, OTHOCSAIIUMUCS K KO3PPULIUEHTY KHHETHYC-
ckoit mudy3mm.
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BwmecTe ¢ TeM UMEIOT MECTO 3aMETHBIC KOJUYECTBEHHBIC PA3IUUUs MEKIY KOAPPHUIIMCHTaAMU KUHETHYEC-
ckoit muddysun u camomuddysun. Jist 00bSICHEHHS 3TUX PA3TUUUI HEOOXOUMO OTMETHTD, U4TO KO3 (HUITMEHT
camMou(Py3un onpenessieTcs MOIBUKHOCTHIO OTJCIbHOM YaCTHIIbI, TOT/A KaK KO3()(UIIMECHT KHHETUYCCKON
mudGy3un OTHOCHUTCS KO Beel cucteMe uacTuil. O0a 3tux ko3 GuiineHTa CBA3aHbl APYT C APYTOM COOTHOIIIE-
HUEeM Buja [26]

D J =f m D
e f,, — MHOrO4aCTUYHBII KOPPEIALHOHHBIN (DaKTOpP, YUUTHIBAIOIIUI KOPPENIAUU B IBHKEHUH IIPUMECHBIX
YaCTHIL.

>
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CpenHuii KBagpaT CMEIIeHUs
OTJIEJIbHON YaCTHIIBI
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0 50 000 100 000
Bpemsa 8 MKIII

Puc. 5. 3aBUCUMOCTb CpeIHEeTO KBaJpaTa CMELICHUS OTEIbHOM YacTHIIbI OT BPEMEHH,
mmepenroro B MK, npu ¢ = 0,5, BJ = 0,545 83 (kpusas 1); ¢ = 0,7, BJ=0,81875 (2);
¢=0,3,3J=0,62381 (3) 1 pe3ysbrarsl €¢ JIMHEHHOM! aNMPOKCUMAIUH
Fig. 5. The mean square displacement the single adparticle
versus time (in MC steps) at ¢ = 0.5, BJ = 0.54583 (line 1); ¢=0.7, BJ=0.81875 (2);
¢=0.3, BJ=0.62381 (3) and results of its linear approximation
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Puc. 6. 3aBucumocTs kodppunmenta camoguhy3nu
pereTouHoro (Groua OT KOHIEHTPAUH IPUMECHBIX YaCTHUIL
npu BJ = 0,81875 (xpusas 1); 0,68947 (2); 0,623 81 (3); 0,54583 (4) 10,3275 (5).
Toukamu npencrasiensl qanubie MK-MonenupoBanus
Fig. 6. The tracer diffusion coefficient of lattice fluid versus concentration of adparticles
at BJ=0.81875 (line 7); 0.68947 (2); 0.623 81 (3); 0.54583 (4) and 0.3275 (3).
Solid points are represents MC simulation data
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Puc. 7. 3aBucumocts sorapudpma kodpduipenta camonuddysun pemerodHoro Gparonaa
ot obparHoit Temnepatyps! pu ¢ = 0,2 (kpusast /); 0,4 (2); 0,6 (3) u 0,8 (4).
Toukamu mpencrabieHsl pe3ynsrarsl MK-MoznenupoBanus,
MYHKTHPHBIME JIMHUSIME — PE3YJIBTAThl UX JIMHCHHOM alpOKCHMAINH

Fig. 7. The logarithm of tracer diffusion coefficient of lattice fluid versus
inverse temperature at ¢ = 0.2 (line 7); 0.4 (2); 0.6 (3) and 0.8 (4).
Solid circles are represents MC simulation data, dash line — results of their linear approximation
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Puc. 8. 3aBECUMOCTB S9HEPTUH aKTHBALUH caMOIU((y3HUH aTOMOB
OT KOHIIEHTPALMH IIPUMECHBIX YaCTHIL

Fig. 8. The activation energy
of the tracer diffusion versus concentration of adparticles

JUi1st pacKpbITHS (PU3NUECKOTO CMBICIIA MHOTOUAaCTUYHOTO KOPPEIISIIMOHHOTO (haKkTopa f,, MOXKHO OTMETUTb,
910 KO3QPHUIIMEHTHI KHHEeTHUECKOH uddy3un u camoandy3un pacCuuTHIBAIOTCS C TOMOIIBIO COOTHOIICHU T
I'puna — Ky6o Buna [27]

) 1 n n

DJ = n’ltll’_l;lc’o% ;AriZ‘IArj , (9)
. 1 /¢

D, = lim i (an)) (10)
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1€ BEKTOp Ar; IOKa3bIBaeT CMEIIEHUE i-if yacTuilbl 3a Bpems ¢. HeTpynHo BUIETh, uTO cooTHOLIEHHE (9) 0T-
nryaercs oT (10) HequaroHaIbHBIME WICHAMH, HOCALIMMU JIBYX4aCTHUHBIN XapakTep, T. €. HEOCPEACTBEHHO
YUUTBIBAIOIIUMH KOPPEISIUH MEKAY YaCTULIAMH.

OrtHouienne ko3ppuIrenTa KuHeTHIecKoi 1uddys3un u kosdpdunmenra camogudhysun, HaliJCHHBIX B X0O/€
MK-monennpoBaHusi, MO3BOJSAET OHNPENEINTh MHOIOYACTHYHBINA KOPPEIALMOHHBINA (akTop f,. 3aBHCUMOCTD
JaHHOTO (haKTOpa OT KOHLIEHTPALUH IPUMECHBIX YacTHIL IPEACTaBIeHa Ha puc. 9.

B 1esioM MOXXHO OTMETHTB, YTO C POCTOM KOHLEHTPALIMHU YaCTUL] KOPPEISLUU MEXKYy UX JBHKCHUEM BO3-
pacTaroT IpH JIOOBIX 3HAYCHUSX TTapaMeTpa B3auMoIeHCTBHA. B To ke BpeMsi HaOIroaeTcs HEKOTOpoe CHH-
JKEHHE POJIM MEKIACTHIHBIX KOPPEISIMI B 00JIaCTH CPEHUX KOHIIEHTPANUI IPH TeMIIepaTypax HUXKe KpH-
THYECKOH, T. €. B 00JIACTH CYILIECTBOBAHHS B CUCTEME YIOPSJOUYCHHOTO COCTOSHUSI.
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Puc. 9. 3aBHCUMOCTH MHOTOYACTHYHOTO KOPPEISHOHHOTO (haKTopa
penreTogHoro Quronsa OT KOHIEHTPALMH IIPUMECHBIX YaCTHII
npu BJ =0,81875 (xpusas /); 0,68947 (2) u 0,545 83 (4)

Fig. 9. The multiparticle correlation factor of the lattice fluid versus
concentration of adparticles at f.J=0.81875 (line 7); 0.68947 (2) and 0.54583 (4)

Takum 00pazoM, HaM4KE KOPPEISLHIA IPUBOAUT K BO3PACTaHHUIO K0P PHUIIMEHTa KHHETHIeCKoH Tuddy-
3WH 0 CPABHEHUIO ¢ KOA(DPHUITUEHTOM caMoIu(Py3nu.

3akJaroueHune

BbinonHeHHOE MOJIETMPOBAaHKE TIOKA3bIBACT, YTO TPAHCIIOPTHBIC CBOMCTBA pererouHoro ¢uronaa ¢ SALR-
MOTEHIIMAIIOM MEKYaCTUYHOTO B3aUMOJICHCTBUSI B IIEJIOM COOTBETCTBYIOT CBOMCTBAM PEIICTOMHOTO (uronia
C OTTaJIKMBaHWEM OMmKalimx coceneil. Hanbolee xapakTepHO X OCOOCHHOCTBIO SIBJISICTCSI PE3KOE IMaJICHUC
omHouacTHYHOTO (Koddumment camonuddysnn) 1 MHOro4acTHIHOTO (KOd(POUIMEHT KnHeTHYecKor Truddy3mn)
ko3 duIreHToB MU Py3un PU TEMIIEPATypax HIKE KPUTUIESCKOH B 00JIACTH CPEIHUX KOHIICHTPALIHA, T. €. B TOH
00J1aCTH TEPMOIMHAMUYECKHX TTApaMETPOB, T7Ie CUCTEMa HaXOMUTCsI B MAKPOCKOITMYECKH YTIOPSI0OUESHHOH (ase.

B nanHO# ynopsioueHHOH (aze mpu KOHIEHTpauuu Hike 0,5 4acTUIbI TPEUMYIIECTBEHHO 3alI0OTHEHHBIX
MOAPEIIETOK (PaKTUYEeCKH HE UMEIOT COCE/ei TPETHEero MOpsIKa, HO UMEIOT 10 JIBa OMIKAWIINX cocela KaxkK-
Jasi. XapakTep MEKYaCTUYHBIX B3aUMOJICHCTBHI MTPUBOIUT K TOMY, UTO MIPH ATOM PACIIOIOKEHUH YACTHII MO-
TEHIMAJIbHBIN Oapbep, KOTOPBIN JOKHA TPEOJI0IeTh YaCTUIIA, SIBJISETCS MAKCUMAILHO BEICOKHM, YTO U ITPH-
BOJIUT K CHIKCHHIO KO3(PUIIEeHTOB Tuddy3uu.

BwmecTe ¢ 3TuM HEOOXOIMMO YYUTHIBATh, YTO MOCIIE MPHDKKA YaCTHIIA U3 IPSUMYIIECTBEHHO 3aIIOJTHEHHOM 101
PELIETKH MOTajaeT B IPEUMYILECTBEHHO BaKaHTHYIO, TJie IPHOOpETaET YeThIpe cocenia TpeThero nopsiaka. Benen-
CTBHE OTTAJIKMBAHMs MKy YaCTULAMH-COCEISIMH TPEThero nopsiaka (J; > 0) oHa B Te4eHHE KOPOTKOIO BPEMEHH
BO3BpalllaeTCs Ha CBOE MPEIBITYIIIEE MECTO, U B PE3yIIbTare HUKAKOTo Mepepacipe/ie/ieHus ITIOTHOCTH He TIPOUCXO-
mut. Ho mHOTIa paccMaTpuBaeMast 4acTHIIa TOCIIe IEPBOTO MPBDKKA BCE YK BBIHYKIAET COBEPIIUTD MPHDKOK OTHY
W3 COCEIHUX YaCTHII, KOTOPBIN U MPUBOAUT K AU Py3HOHHOMY TIporieccy. Takum o0pa3om, pe3yabTaTHBHBIHN MTPbI-
YKOK OKa3bIBAETCs 00YCIIOBJICHHBIM MPEABICTOPHUE, 1 3((PEKThI TAMSATH IPOSIBISAIOTCS B TU((y3MOHHOM MpoIiecce.

Nwmenno BriusHuE >PPEKTOB MaMaATH HA TUPPY3MOHHBIN MPOIECC W MPUBOAUT K TOMY, YTO COOTHOIIIE-
Hue XKnaHosa (2) 1eMOHCTPUPYET OTKIOHEHHE OT TaHHBIX MOJISIIUPOBAHUS TIPH OTIpeieTIeHnH KodpdUIenTa
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KuHeTH4YecKo nuddysuu. Panee Obuto mokazano [22], 4To JTaHHOE COOTHOIICHHUE MOXKET OBITH MOIYYCHO
B [IPUBEIEHHOM BUJIE IIPU [IPEHEOPEKEHNH BIUSHUEM Kak 3()(DeKTOB aMATH, TaK U IPOCTPAHCTBEHHON AMC-
MEPCUM Ha MUTPaLMIO YacTull. TakuM o0pa3oM, YKa3aHHbIC PACXOXKICHUS BBI3BAHBI B IIEPBYIO OYepelb Mpu-
OJIMKEHHBIM XapaKTepOM CaMOro COOTHoLIeHUS JK1aHoBa, a He MOTrPELIHOCTAMHU KBa3UXUMUYECKOTO TPHOIH-
YKEHUS1, UCTIOJI30BAHHOTO JUIS ONIPEENICHHsI PABHOBECHBIX MIAPaMETPOB PELIETOYHOTO (BIIIOUAA.

B npaxTuyeckoM miiaHe MoxydeHHbIE pe3ysIbTaThl MOTYT PUMEHSTHCS TIPU CO3JaHUH 3JIEMEHTOB HAaHO- 1 OHO-
AMEKTPOHUKH, HAIIpUMEp OMOCEHCOPHBIX MaTpHIl ¥ OronHTEp(heicoB, TPEOYIOIIMX N3TOTOBICHNS MAaKPOCKOITHYe-
CKHX TIO pa3MepaM PeryisIpHBIX CTPYKTYP ¢ HAHOMETPOBOM TOYHOCTBIO PACTIONIOKECHHS IIEMEHTOB B HUX [28; 29].
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