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oT3hrB BEAyq En OPTAHU3AT{nn
Ha Nrccepralu{oHnyro pa6ory Aanrr4ona AneKcarrApa f eoprueBrrqa

<<Bnnrrnne noJrtpr{3:lru{oHHbD( B:}anMoAeficrnnft ruarepMo4{rraMr{rcy )Kr4ru(ono

cocTotHr{fl r{ Jrr{KBr4Ajrc naJroner{4AoB qenorrHbD( MeTaJrJroB>), [peAcTaBneHrryro Ha

concKaHne yqeHofi creneHr{ Karrlll4ara xllMrqecKrD( HayK rro cleru{arrbHocrr{

1.4.4. OrasnqecKan rr*runfl,

Axryarynocrr rematnrcn,qnccepraunn

.{gccepmrg{oHHaf, padora rocBrrqeHa paspa6orKe repMo4rrrilMr{qecrofi
Teopuu Bo3MJrqe AJrfl, orncaunfl, Qusrrco-xr{Mr{qecKrD( xapaKTq)ncrrrK
pac[naBoB raJroFerrr{AoB qenotrHbD( MeraJrnoB. Eonsmofi trpiilffr{qecr<ld u
HayuHrrfi nHTepec K grrrM pacnnaBaM o6ycnoBJreH, Bo-[epBbDq arcryanrHbrMn

notpe6Hocrf,Mr{ HoBhD( {AepHED( TexrroJrorrd eBhre peamopu),
gtlercrpoMerailryp:ruirr., gJreKTpoxrrMr{qecrofi gHeprerrrKr{. Bo-Bf,oprDq c

Qynaauerrra"JrrHofi TorrKrr 3pmrrs. pacrrJraBbr nailoneHr4AoB rBJrflro'Tct
gnercrpoJrr{Taur4 c srrcorofr [norrrocrbK) nocr.rrenefi gapqa" rrro AeJraer nr
He3aMeHr{MbrMr{ MoAenbHbrMr{ o6rercrarrm B TeoperrrrrecKr{x HccJreAoBaHr{Dc

,{ar+rrfi noAKJracc coJreBhD( pacrrraBoB npoflBJuer 3HarrnMoe pasnoo6pasne
TepMo.uilraMrilrecKlD( cnofisrn n Qaeonrm paBHoBectffi B aBr{crrMocrn or rD(

xrrMnrlecKoro cocraBa. O4naro K HacrorqeMy BpeMeHr{ MHorue w3

gKcrleprlMenTurrrrHo Ha6rnoAaeMbD( 3aKoHouepnomefi B pacrJraBil( fII$d He

rolyrrr{Jrr{ o6rscHeHwfl, c nognurfi MnKpocKorrnqecrcofi Teopul{. B nepByro

oqepeAb, 9To KacaeTc{ ryBcTBrrTeJrbrrocTr{ Tex wrrL r{rrED( T€pMoAr[raMrrqecKr,D(

xaparcTepr{cTrlK K coorHomeHr{K) r{orrHhD( p4ro[ycoB Ka,Tr{oHa }t aHr{oHa coJrr{.

Kporue rono, HeAocraror[ro paspa6oran Borrlrcc o ponn troJrflprrcyeMosrefi B

Qop-"poBamnn BeJrrltlr{Hbr cno6o,urofi eneprnn r{ ee rpor{3Bo4rbD(. B qacrrrocrn,

rr3BecrHbr pa6orrr no MoneKyntpHoMy MoAeJrrrpoBanrrK) pacruraBJreHHbD( colefi,
coAepxaryD( AByx- r,r rpex3apflIlrbre Karr{oHbr MefturJron (Madden, Salanne n Ap.),
B KoropbD( AoKelbrBasrcfl BalKHaf, poJrb nonrpu3aru{oHHrD( eQQelcroB AalKe n Mfl
c"rpyr(TypHbD( xaparcrepr{crnK. OAnaro MeroAononrf,
rro3BoJrf,er rrpoaHalrrr3upoBarb ro EJrrr r{Hoe cnoficrno AJrfl

conefi B crrJry 3HarmreJrbHofi pecypcoeMKocrtr.

)rKa3aHHbD( pa6m He

KaKor0-rru6o tro,ryJracca



Hay.ruafl HoBf,3Ha f, trparTnrrecKafl 3naqf,Mocrb pa6orsl
Craursrurco-MexaHurrecrcrfi no,e(oA OMCAIIIIK) XIIMtrIIECKOII

TepMoro{HaMr{Kr{ u SaroBbD( paBHoBectffi, B coJIeBbD( pacrrJraBtx, peaJrr{3onar+rrui s

AECCepTaTU{OHrrOM IJCCne.AOBaHT{r{, rrO3BOJrreT, BO-nepBbDq npOaHaJIKrtrpOBaTb

r{3MeHeHr{e KynoHoBcKono I{ ruIro/K[r{oHrroro BKJraAoB, 3 Bo-BTopbx, 3HarMTeJrbHo

cnrr3rrrb Bbrrrr{cJrr{TeJrbrryro pecypco3arparHocrb no cpaBnerrr{rc c ab initio
MsroAaMu r{ MoJre uofi 4{Ha}rrrKoit.fllpu gToM npeAnaraervrrrfi no.uxoA RMeer

BecKoe Mr{rgocKolrnqecKoe o6ocnoBaume, Koropoe 6azmpyerct Ha KBarrroBo-

Mexanrrrrecrofi Teopnr Bo3hdyqewf,i, npu pacrrere rrorerrrpanrnofi gHepruu

B3arrMoAeitcrsufl, r{oHoB B pacrrJraBe. }rll npe,qsraBneHrrf, 6rlnu pa3Bnrhr eqe
roconofi KnprnyAa, Ho He 6rnm npr{MeHerrbr B o6uacur Qrasnuecrcofi xrrMrrrr

pacrrJraBJreHrrbD( conefi. B pa6ore rroKa3aHo, qro xr{Mr{lrecKaf, TepMoAIrHaMr{Ka

pacnnaBJreHHbD( coJleu MoxceT yc[errrHo o[rrcbrBaTbcfl IIOMOryIO

TepMo,ryrHaMrlrecrofi Teopnn Bo3MJ[qe rnZ (thermodynamic perturbation theory -
TPT) npn nrr6ope B KarrecrBe cucreMbr cpaBHenrfl. alriarrrrrrmecrofi MoAeJrrI

3apflxeHnbD( TBepAhD( cQep pa3Jrr{qaroryD(ct wrauerpoB. Tarofi rlapuaffi TPT s
crarr{crr{rrecKofi reopnz )ro4AKoQasHrur cr{creM paHee paccMorpeH He 6rnr.

Pagerlrrili nop(oA Moxer 6rnr pacnpoc"TpaHen Ha MnoroKoMrroHerrrnbre

pacTBophl ranoreHrrAoB qeJroqHbD( MeTaIrJroB, B ToM rrucne lr na uparrrfluecKr{

3rrarrrlMrre AJrr rA nofi gHeprerr{Krr cMecu Qropngon. Ba:rnnnvr npalcr{qecKlrM

AOCTTDKeHT{eM flBJrflsTgfl, nOJrJAreHHOe ypaBHeHr{e CoCT0rrrrrfl, rro3BoJrflroqee

paccqnTarb uonsnrrfi o6reu wM AaBneHr{e pacnnaBoB nprl BbrcoKrD(

TeMneparypa(. Om'rerrnvr n nepcnercrr{BHocrb MeroAa BbrrmcJrenr4fl, JraKBrrAyca Nrfl
6onee cJro)rcHbD( r{oHHhD( pacrrJraBoB.

,{ocronepnocrb pe3ynbraroB f, cc.rreAoBanf,fl

O4IIIM LI3

XIIMI4IIECKID(

,{ocronepnocrb peyJrbraroB Al{ccepraqromrofi pa6orrr o6ocnoBar{a

MeTOAaMn KBarrroBo-MexaHr{rrecKor{ Teoprur Bo3M)qeH'vfJ,'', K0Topbre xolx)mo

3apeKoMerrgoBanm ce6s, Ntfl poAcrBeHHbD( 34Aaq xr{Mrrr{ rr Qnenor pacrBopoB.

Teprvro4nHaMrilrecKafl, Teoprrf, Bo3ruyrqenr4ir na ceroAnfllHnrZ Aerlb raroKe snlrflelrcfl,

nan6onee eQQercrzBHbD( rrHcrpyMeHToB Bbrrrr{cJreuwfl, Quumo-
xaparcrepncrrrK KoIrIeHcr{poBaHHbD( Qas. Her cowenroi, qro

MoAeJrF 3apsKeHrrbD( TBepADD( cQep, [c[onb3oBarrHar B KaqecrBe cr{creMbr

cpaBHenflrl, flnirrfl, nepBoocnonnofi npu o6cyxleHnr{ cnoficrn xr4rooD(
gJrercrpoJrrrroB. flepnrfr KyryrynflHT 3a cqer noJrflpr43arg{oHHofi nonpaBKrr Mfl Bcex

20 paccMorpeHHror IfII[\d rroHrDKaer cBo6oruyro oHeprlrrc na nrr6panrroM 6azuce,

rrro cornacyercr c HepaBeHcrBoM fu66ca-Eororuo6ona. [ar*urfi no,e(or Aaer
Bo3Mo)KHocrb KoJrrrqecrser*rofi orIeHKr{ BKrraAoB B TepMororHarlflrxy Flts, 34Aatr

<<cnoficrBo-cocraB>>. Moxaro orMerrrrb recrryro B3arrMocBr3b r{ cncreMaT[qecKoe

conocraBJreHHe pByJrbTaToB c r{MeroryrMtrc{ SKclepmileHTaJrbrrhrMrr rr



pacqerHbrMr{ AaHHbrMr{ ApyruD(

rrcloJrb3yeMbre B Hefi no,Q(orr
aBTopoB. flpe4craueHHafl pa6ora u
cq)TBeTcTByrcT COBpeMeHHOMy )?OBHTO

TeoperruecKr,D( pacqeron. flo MarepuaJr€lM Ancceryawruuueelrc ,6 ny6nnt<apian
eapy6exHbD( Ir poccdcKrD( xc5lpr{an , peKoMerrAoBaHHED( BAK, Korophre

npornnn coorBercrByroqee perleH3npoBaHr{e. Pesynrrarhr raror(e 6unu
anpo6npoBaHbr Ha l0 MexAyHapo4rED( n Bcepoccrnficroor ronQepeHrpn( n
orry6nnroBaHbr B Brue 20 Te3rrcoB AoKJraAoB. Co4epxanr{e Ar{cceprarp4
c(xlrBercrByer coAepxaHlrro r{ KaqecrBy ony6nrroBarrHbD( pa6or.

Crpyrrypa f, co4epileantre pa6oru

,{ucceprarg{oHHafl pa6ora rBJro)KeHa Ha 142 crpaHr{qilL Ocnonnar rracrb

Wrcceprarparlr cocrordr ras BBeAeHr4s, n rrfrTn DraB, B KoropbD( rrpeAcraBrren o6aop

JmTeparypbr, a rarffie r{arrox(eHbr orAeJrbHbre qacrn pa6oru, coAepxarqre
orucaHrre reoperru crofi MoAeJrr{, AeraJrefi pacueroB n o6cyrx4erilre noflyqerrHbD(

pByJrETaroB. Pa6om 3aBeprtraercs, o6qnun BbrBoAaMr{, o6o6qarorryrMr{ Bce

HraBbr, BKrrroqaer 9 m6nnq u 23 pEcyHKU I rrprnoxeHr{e, crtllcoK co4paqewtfi u
ycnoBHrur o6osHaqeHrrfi, cnucoK rlrmpyenaofi Jrrrreparyphr r{3 178 ccrnror.

Bo eeederuuu AoBoJrbHo qerKo cQoprrryrrnpoBulHbr arcryarrbHocrb, rleJrb H

3AAAqn IdCCne AOBaHITfl , IIOnOx( eEft',Ifl ., BbIHOCI{MbIe Ha 3 aIIUrry.

ffepeu zJtosa coAep)KHT uo4po6rrrfi o6sop Jrr{Teparypbr, nocBrrqer*rrfr
TeopeTrrqecKrrM npeAcTaBJIeHr{flM o rrpnpoAe Bo3Hr{KHoBeHr{fl cwr Mex(,4r rroHaMr{,

a TaKxe onucaHrrro coBpeMeHHhD( MeToAoB KoMrrErcTepHono MoAeJrrrpoBaHrrfl Mfl
BbrrrrrcJreur4s, cnoficts pacrrJraBoB coJrefi. B [ocJreArretrt qacrn HraBhr paccMorpeHbr

pil3JrrrrHbre no,e(oAbr repMolu,ruaurqecrofi Teopuu BosMyqentfr, [pr4MerrreMbre

Mfl o'flncaunfl, crpyrcrypHED( rr repMoAlrrraMrrrrecKrD( cnoficrs xo{trocrefi .

Bo emapofi anase aBTop npr{Bonm oqer{Krr H corrocraBrreHr{e BeJrlnrHH

3aprA-ArrrroJrbHoflo, ArrrroJrb-AnnoJrbHono It 4rrroJrb-KB4Apy[oJrbHoro BKJT4AoB B

uapnrrfi rrorelilu{aJr B:}arrMoAeitcrs*M, qro rro3BoJrfler o6ocHoBarb 5r.rer roJrBKo

nau6onee cyqecrBeHHoro us rrrD( Tr{rra. 3Aecr xe orrncaHa MoAeJrb cpaBHenrarr

3apffKeHHbD( TBepAbD( cQep, n rmJroxeH Bapnanr repMoAr{HaMrrrecrofi Teoprru

Bo3rvryrqesufr, 4lnfl, yqera 3aprA-ArrnoJrrnofi Ao6anrcn n cno6o4rryro eHeprruo. ,{anee
npeAcraBJreHbr pesyJrbrarbr pacqeroB 3ap{A-,u[roJrbHoFo BKJraAa B cno6o4rryro
gHeprHIO, U nOKEL3aHO, rrTO OH flBlrflertofl, OTpr{IIaTeJrbHbrM, COCTAn;Iufl, nO CnOefi

BeJrr4rrnHe He 6onee 10 % or nornofi cno6o,urofi eHepruu fu66ca pacrrJraBoB

fIIS\d. Kpoue roro, B rJraBe rroKa3aHo xopomee conracne peyJrbraroB pacrreroB
gHTarrbrrr[r4 Bcex pacnnaBon III$4 c gKcneprrMerrroM. Ha ocHoBaHr{u rolyqeHHbD(

pByJIbTaTOB [pOaHaJrI{3rrpOBaHO BrrltflJJr4e 3Ap''[-p-4rrOJrbHOr() BKJr4Aa rra

JrKanaHHbre repMo,rymaMr{rrecKrre cnoficrna ru$4 B 3aBr{crrMogrr{ or rD( cocraBa.



B mpemteil arase paspa6oraHHarr TPT-lroAerm flpr{Merrrercq Nrfl pacqera

nepnofi qrcr{3BoAnofi eHepruu rro reMtreparype, To ecrb rerrJroeMKocrr{ rqenoqHo-

ralol{4rED( pacrrJraBoB. Baxno orMerarb, sro Nrfl conograBlrenufl pByJrETaroB

pacrleroB aBTopoM npopa6oraH AoBoJrbHo 6onrmofi Maccr{B eKc[epr{MerrralrbHlD(

AaHHbD(. flpe4noxennrui rro4(oA rro3BoJrr{,Jr aBTopy npoaHaJm3r{poBarb poJrb

rynoHoBcKono v sapflA-.ryrrronbHorlo BKJT4AoB B TerrloeMKocrb IfIU\d, B ToM rrr{cJre

c MareMarllqecrofi ToTIKI{ 3peHr{t o6rscHnrr ee qernrrfi xaparcrep B 3aBr{cr{Mocrr{

or pinJrwtr4fl, B pa3Mepu( KarvroHa u aur4oHa. ?ro no3BoJrrlJro cucreMara3npoBarb
r{Meloqnecr. B JrrrTepaType 9KcrreprrMeHTur.Irbnbre AaHHbre pa3HbD( aBToInB, & Taro(e

cocraBlrrb m6nrrqr peKoMerrAoBaHHbD( sHaqeHnfi Terrloeurocrefi ranonenrrAoB
qenowrbD( MeTfuuroB.

Vemeqtmm anaga pa6otrr rrocBtqeHa Br'rnsru7 TPT-ypaBHeHnt cocroflHrrfl

Nrfl orrncanus, trrlornocrnr pacrrJraBneHHbrx conefi. 3Aecr aBtropoM npeAJroxeHo

rlerbrpe Baptrarfra J4)aBHerrni4 cocrorHr{fl, cpeArr KoropbD( nrr6pano nara6onee

TOIIHOe Nrfl, 34AarM Bbrrrr{CJreHnt, TTJIoTHOCTr pacruraBJreHHbD( raJrofeHr{AoB

rqeJlortrrbD( MeraJIJIoB. floraraHo, rrro Har{rr5nrmero corJrac[r c gKcrrepr{MeHToM

y4aeTcfl Aoqrr{Irb rlpn ncnoJlb3oBaHr{n TeopeMbr Br{pEalra KaK Nrs, KynoHoBcKoro,

TaK vr Ms 3apflA-ArlnoJrbHoro BKJTaAoB B AaBneHr{e. Pacxox4eur4fl, Me)r([y
pacqeTrsn'fl{ rr gKcnepr{MeHTarrbHbrMrir 3HaqeHrrflMn roeQQngleHToB J[raKoBKrr
pacnnaBoB fII$4 B eroM cJr5nrae cocraBwrn Bceno HecKoJrbKo rIporIeHToB. C
noMoryro BHpl{arrbHoflo ypaBHeHr{f, cocTorHr{f, TaroKe BnepBhre npoBeAeH altarrrr3

u o6cyx4eHl{e 3aBr{cl{Mocrr4 p:r3rnqHbD( BKJTaAoB B AaBneHr{e III${ or rD(

KaTI4OH-aHr{OHHO[O COCTaBA5 B TOM qr{CJre OT pa3HOCTr{ rrOHHbD( pAAr'ryCOB.

B uocne;grefi, nnmofi arase paspafiorarnrrfi TPT-nolurol rprrMeHeH K

34Aarle orrr4cannfl, H alrLaJurisa reMrrepaayp rrJraBrremru III$4. 3Aecr, KaK u B

rrpeAbrAyryD( rJraBax, aBTopy yAanocb Aarb npocroe MareMarr{qecKoe o6rscHenrre
qsnrofi 3aBr{cr{Mocrr{ rp}rBeAeHHbD( TeMneparyp rrJraBneurrfl, conefi IIIS\{ or
pauvwfr B p4rurycax Karuomallt aHr{oHa. flpu eroM roryqeHHoe coruracr{e MexAy
pacrreTHbnilr{ }r 9Kcnepr{MerrTa.JrbHbrMr{ 3HaqeHr{flMr{ TeMrrepaTyp llrraBJrelnr4s. B

HecKoJIbKrD( ceprrflx pacrreroB frBrrtercfl, AoBoJrbHo xopourrrM. Kporvre rono, B

Aamrofi rJIaBe qpeAno)KeHHir.f, MoAeJrb noHHono pacruraBa o6o6qeHa na 6mapHbre
cMecrl I-IIM u Ha npnuepe pflAa Qropuarrur r{ xJropr{ErbD( oBTercrr{K noKa3aHa

BO3MO)KHO CTb OIIUCaHI/fl r<plrBbD( il,rrGr{Ayc Ha AI{aIpaMMax CO gTofl Hr{f, .

Cnucot< nuntepantypbt coAepxc{T AocrarorrHoe KoJrr{qecrBo cchrlroK,

Koropbre B nonnofi Mepe ocBerqaror coBpeMeHHoe cocrorHtrr 4arurofi o6nacul
r{ccneAonarurfi u Jrwrnrui nrnaA aBTopan pa6ory.

C$opn'ryrupoBaHHbre eorcodot xopomo orpzDrcaror BalKH efmte pesyJrbrarbr

Ar{cceprarlr{oHrrofi pa6orbr, a rroJryqerrHbre aBf,opoM p arbr B noJrnofi rvrepe

cooTBeTcTByroT nocTaBJrerrHbrM B r,rccneAoB,aHyrn rIeJM r{ 3aAarraM.



,{ucceprar[,roHHat pafiora A.f. ,{anu4oBa trpeAcraBJrter rr3 ce6s, qenosrHoe

3aKoHrIeHHoe r{ccJreAoBaHr{e, o6n44aer Br{yrpeHHHM e,{mrcrBoM, MareprraJl

Atrccepraru{u rd3JroxeH rrocJreAoBareJrbHo u Jronrrtrro. AnropeQepar rroJrHocrhro

oTp{DKaeT ocHoBHbre ulleu r{ BbIBo,Fr AEccepTarum.

,&cceprarg{oHHar pa6ora rr aBTopeQepar xopomo oQoprvureHbr KaK

TexHr{qecKr{, TaK }r c ToqKr{ 3peHr{r HaurrAHocTLr npeAcTaBIIeHI[t p$yJrbTaToB.

flpe4cmnnerurrfr ryaQnqecrorfi Marepr{urrr Jrerrco qr{Taercfl, rr Bocnpurilrvraetcs. B

Ar{ccepralryau }t aBTopeQepare BRr epxano erurHoo6parne B oQoplueurrn
rpaQmon, rQoplvryn, pa3Mepnocrefi BeJrr{rmn. flpncyrcrBr{e B,ryrcceprarum crrrlcKa

cofparqeruuiE u ycnoBHbD( o6ogHaqenuft 3rrarmTeJrbHo yflpoqaer Bocnpn rrr{e

Marepnanra. Tersr wrccryra\rM rr aBtopeQepam HarrucaH rpaMorHhrM HafrHhrM

fl3brKoM. I/pieu, 3aKJrroqeHrrfl rr BhrBoAbr r{3JloxeHbr aBTopoM AocryrrHo r{ norrflTHo.

3naqlnrrD( HeAocrarKoB B oQoprvureHr{rl ,ugccepratryrfl r4 aBTopeQepara Her.

PercouenAaqnf, rro ncrroJrb3oBanf,K) peynbraroB f, BbrBoAoB

Pesyrrrarbr Arrcceprarluomrofi pa6omr IIMCIOT HECOMIICIIHbM

npaKTrrrecruul Hr{Tepec pulfl. KoJr,Jrercrr{Bon, pa6orarorryD( n o6nactu Qnrnuecroft
xrrMr{Ir u 9nercTpoxr{Mr{r{ pacrrJraBoB *r pacTBopoB 9nercTpoJrrrroB ) a TaroKe

3aHr,rMzlroryD(cr MoAeJrr{poBaHHeM TepMo.wmaMr{rrecKrD( cnoficrs u Qasonrm
paBuoBecuit B xfl4goQarnrm r{oHHbD( cr{creMa)q B rracrrrocrr4 Vlncrnryra
BbrcoKorervrneparypHofi erreKTpoxrrMr{r{ YpO PAH (r. Erareprur6ypr),

Ka6apanno-EamapcKorlo rocyAapcrBeHHoro yHHBepcI{Tera rnrvr. X.M. Eep6erona

(r. Hanrur,nc), CauapcKono rccylapcrBenHoFo rexHrrrrecKoro yHlrBepcr4Ten,

(r. Cauapa), hwvryraxtrmnr{ pacrBopoB vfv.. f.A. KpemoBa PAH (r. I4nanono),

O6relnneHHorlo rrHcruryTa BbrcoKrD( TeMrreparyp PAH (r. Mocrna), Bmcroro
rocyAapcrBeHHorlo yrrr{Bepcnrera (r. Ifupon), ,{precraHcKorlo rocyAapcrBeHuono

Fil{Bepcr{rera (r. Maxaucana).

Bonpocbr E 3auerranrrfl tro Af,ccepraqnonnofi paOore

1. Bo nropofi HraBe aBTop rrpoBoArrr conocraBrreHr{e BeJrarrrrHhr BKrraAoB

BTopono iloprffa B napnruZ noreriluraJr B3ar{Mo4eitwnws rroHoB. Ororaro, ro
Harrervry MHeHr4K), 3Aecb Hanpaurr{Baercr 6onee rorrHaf, orIeHKa BKrr4Aa 3a crrer

B3arrMoAeficrnnfi Maprenay B TepMolgHaMrrrcy raJroreHrrAoB qenoqr{bD( MeraJrrroB

xorr 6s ws, cno6ororofi eHeprrrn HecKoJrbKrD( pacrrJraBos. BosMo)Krro, B cJrftae

conefi py6nam u rle3rrr sror BrcrraA B TepMo,u{HaMrrrrecKr{e cnoficrra 6rnr 6rr

copa3MepeH paccMarpr{BaeMofi n Aannofi pa6ore zapflA- FTutonrnofi nonpaBKe.

2. FlacromKo pqurbHo c noMorqbrc Aannofi Mo.qeJrr{ rpoBecrr{ }^rer BKJIaAa

3apflA-EWoJrbHbD( BsarrMoAeficreffi, npu Bbrrrr{cJreunu repMoro[HaMrlqecKrD(

xaparcTepr{cTr{K pacTBopoB gJrercrporu:ron?



3. B cBoefi pa6ore aBTop ne o6cyx4aer rrepcnercrnBbr pazpadorKr{ ApyrrD(

MeroAoB TepMoAr{HaMrrqecrofi Teopnr{ Bo3M)[qel*fi prnfl, 6onee rorrnotlo rro

cpaBrreHrrro c MoAeJrEro rBepA6D( cQep orrr4camnfl, orrarrKlilBareJrrnofi qacrl4

rapHoro uoreHru{anra. I'IrrepecHo 6rnro 6rr o6cyaram [pr{MeHeHrre MeroAoB,

HanpnMep, Trrna Eaprepa-XeruepcoHa wM Burca-9an4nepa-AnaepceHa

(ocnonaHHbD( Ha Bapuaru{oHHorvr nprurgare).
4. fiannat pa6ora nocBrqeHa yqery rrorpaBKl{ Bf,oporo noptAKa B

TepMolFHaMr{qecKr,re xaparcTepacTnt{4 c rroMorero Teopru Bo3rwyqeHlrn.

Cyuecrnyror rm Bo3Mo)KHocrb rorrr{ofo pemeHrlf, cpe.urecQepnuecrofi Mo,qeJrrr

IJ',fl, IIOTerilIkraJIA B3aIIMOAe.IICTBWfl,, yqlrThrBalotqero KaK IqynOHOBCKOe, TaK *t

r{rrAyrflIr{oHHoe B3arrMoAeficrsue HenocpeAcrBenHo n napnrni rrorerilIu all?

5. Boguoxaro JM r{cnoJrb3oBarb npeAJraraeurul nolp(oA Mfl Bbrqr{cJreuwfl,

JroKirJrbnofi qacrr cno6oAnofi eHepmu B Teoprrn( Trrra QyrrcqnoHaJra noHHofi

rrJroTHocTr\ Hanpr{Mep, AJrr 34AarM Kor{TarcTa coneBoro pacrrnaBa c SneKTpoAorvr?

6. Moxcno Jrv rprrMeHr{Tb H3JroxeHr{yro reopnrc K orucaHrrro

TepMo.ryrHaMrlqecKrD( csoficrB rroHHbD( rarAromefi?
OnueqeHHbre Bo[pochr H 3aMeqaHr{f, He HocflT nprfirlr{rMur.JrbHono xapaKT€pa

rr He cHrDKarcr o6rryro rroJro)Kr{TeJrbrryro oqeHrcy Ar{ccepraru.roHHoft padorhl

3arC.[roqeHtre

Pemaeurre B AaHHoM rrccJreAoBanwr4 sa4aqvr, 6esycJroBHo, flrurflrorcfl

aKryaJrrHbrMrr Mfl Qraenrecrofi xarlnwn r{oHHbD( pacrnaBoB. C,4eranmrre B

3aKrroqeur[n BbrBoAbr rBJrrK)Tcr opnrrruaJrlHbrMrr, o6n44aror BbrcoKofi uayrHoit vt

rrparcrruecrofi rleHHocrbK). ,{ncceprarryroHHaf, pa6ora A.f. Aanrr4oBa BHocrrr

eecormrfi BKJTaA B pa3Brrrr{e reoperruecKrD( npeAcraBrreHrrr4 O BIITTfiHIIIT

pa3Jrlrqr{hrx Br{AoB Mexr{oHrrbrx 83 o4eficrnnfi, B ToM rmcJre eQQerton

noJrrpn3yeMocTr{, Ha TepMo/u{HaMr{rrecKr{e xapalcTeprrcTr{Kr{ raJloneHlrlsrbD(

pacrrJraBoB, rrrupoKo rrcrroJrb3yeMbD( B TexrroJroruqecKrD( npoqecca)L B paJvrKD(

4{ccepraru{or*rofi pa6omr pemeHbr Ba)KHbre Mfl rfusmecrofi KLrMvrn 34AarM:

o6rqcHeHa B3ar{MocBfl3b repMoromaMruecKlD( cnoficrs c Mr{r(pocKorruqecrofi

npupo4ofi pacrrJraBoB xaJror€HruoB qeJrorrHbD( MeraJrlroB, a raroKe rrpoBeAeH

cr{creMHbrtrt anarfis 3aBr{crrMocrr{ gTrD( cnoficrn or xrrMr{trecKoro cocraBa conefi.

Tarnvr o6pasou, TeMa wrcceryarryronnofi pa6orrr, o6nacrr H o6rercrrr
r,rccJreAoBaHrrf,, Mero4Idr(J/I IIpoBeAeIJvs, pacqeroB, IIoJIyqeHHbre p$yJrbrarbr Lt

cAeJIaHHbIe BI'rn6451 COOTBeTCTByIOT UaC Ty 3ilflBllennOfi CneqUaIIbHOsTII 1.4.4.

lrEqecKur.f ><vfvwrf., a r{MeHrro: n.2 <<3rcuepHMeHTzrJrbHoe olpeAeneHr{e

TepMoAr{HaMr{qecKrD( cnoficrn BeqecrB, pacrrer repMoAlrHaMarrecKrD( QyHKqril;
rrpocrbtx rI cJIo)KrrbD( cucreM, B ToM qr{cne Ha ocHoBe MeroAoB crarr{crrlqecrofi
TepMoArrHaMr{Kr{, r{3)EeHrre repMoromaMlr.lecKrD( ac[ercroB rflasonrur



rrpeBparqeunfr u Qasonrur nepexoAoB>; n.4 <<Teoprax pacrBopoB,

MexcMoJreKynflpHbre n Me)Krracr[rrHbre BcarrMoAefrqsufl. Kourrhrcrreprroe

MoAeJrrrpoBaHr{e crpoeHr{f,, cnoficrB n cnercrpaJrrr{bD( xaparcrepncrnK Monexyn v
ID( KoMrrleKcoB B npocrED( r{ HerrlncrbD( xutrocrnL a raroKe paHHrD( cnaffit
npoqeccoB pacrBopeulrfl, w, 3apolprmeo6paeoBarrrrD); n.lO <<CogAarure n
pazpafiorKa MeroAoB KoMrrhrorepHono MoAeJr4poBaurrfl, crpoeHr{r rI MexaHr{3MoB

npeBpaqeHr4n xr{MFrecKrD( coe,umeHur4 Ha ocHoBe npeAcTilBrreHr{r4 KBarrToBorr

MexaHrIKI{, pa3JIUttHbD( TOnOJTOTUqeCKID( }t CTaTr{CTI{qeCKrD( MeTOAOB, BKJrK)qa"f

M9TOAbI MaIrMr{rIoX) ofyuewug., MSTOAOB MoneKyJlflpnOfi MexaHnKI{ u
MoneKyJrrpHor{ ArrHaMrrKrr, a raroKe no.Q(oAoB THrra cTpyrff}fpa-cBorlcTBa>.

Ha ocHoBaHr{r{ Bbrmer{3JroxeHHorlo crmTzrcM, qro AlrccepraruoHHa-f, pa6ora

A.f. ,{anu4oBa <tBttuslrue nontp}r3aruoHHhD( B3ar{MoAeficrsufi, Ha

TepMo4{HaMr4rcy xorAKoro cocTorHrrf, u Jrr{KBrrAyc raJroneHruoB rqenorrHbD(

MeraJrnoB> rro cnoefi aKryarrbrrocrtr, HoBr{3He, 3Harrr{Mocrr{ u Ha} moMy

coAepxaHnro yAoBJrerBopter rryr{KraM 9-I4 punAeJra Il <<flonoxeuru o nopflAKe

rpucy)KAenr4fl, yqeHbD( crerreHefi>> w 24 cenu6px 2013 r. Ns 842 c rr3MeHerrr,{f,Mr{

cr 26 cemt6pr, 2022 r. Jtlb 1690, a ee aBrop, ,{anrr4on AlercarrAp feopruennu,
3acJryxc.rBaer npr{cyxAeufifl, yreHofi crerreHr{ Karr4lAara xr{Mr{rrecKrD( rrayK rro

cneru{aJrsHocrr{ | .4.4. OrrcnqecKaf, ,<rruxs'

.{ncceprarg{oHHafl pa6ota A.f. Aa.BHAoBa 6stna o6cync4ema, a or3hrB 6rur
o4o6peH Ha ceMr{Hape na6oparopvn crpyrcryphr rr ,ryilraMr{Kr{ MoneqynrpHbD( rr

rroH-MoJIeKynflpHBD( pacrBopoB @e4epanrHorlo nocyAapcrBeHHoro 6rorurerrrono
yqpe)KAeur4fl. lnayKnl/rtcr*rcyra>i.*rmruu pacrBopoB rrM. f.A. Kpecrosa Poccrultcxofi

aK4AeMr{r{ HayK 2 not6pt2022 r.
3ane4ruoryafi na6oparopuefi crpyxrypu
r{ rurHzlMwKr4 MoJrercyJrflpHbD( H r{oH-MoJreKyJrrpHbD( pacTBopoB

OIEyH l4ncrnryratarurrr4 pacrBopoB rrM. f.A. Kpecrosa PAH

/ Eyaron IOpufi AnerceeBr{tl

xtrMr[r4. pacTBopoB r{M. f.A. Kpecrona

A.Q.-u.n., ByAKoB IOpufi AnerceeBnq
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