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oQuqr,ramnoro onnoHenra Ha ArrcceprarllroHnyro pa6ory Illoarigapona Hacparruo

Eoponmoenu.ra (MoneKynrpuo-crarr,rcrr{rlecKoe r{ccneAoBaHr{e ALIHaMnqecKIax Bs3Koyflpyrurx
csoficrs oAuoaroMHbrx lr MHoroaroMnbrx xu4rocrefi>>, npeAcraBneHuyro Ha colrcKulHlre
yr€nofi crerreHrir KauAlrAara Srasraro-uareMarlrqecKrrx HayK rro cfieq]ranbnocrr{ 1.3.8 - $usura
KOHAeHCHpOBaHHOTO COCTOrHr,rr.

Arcryanrnocrr TeMbr Incceprauuonnofi pa6otrr.

Betqectna B xr.rAKoM cocro.rrHr.ru oqeHb rrr[poKo pacnpocrparreHbr r.r ncnoJrb3yrorcr Bo

MuolKecrBe rexHr,rqecKr,rx ycrpoficrn. BaxnefiuruM xaparTepHbry cnoficrnou xnAxocrefi

.ssJrf,ercr I4x TeKrrecTb, rroSToMy AIra ocyrqecTBneHut [paKTr.rrrecKrrx Ilpuno)KeHr'rft xz.{rocrcfi

vpesarrvafiHo BarKHo r.rMerb lo,{po6urre 3HaH}rr B{3Koylpyrux ceoficrn xu4rocrefi.

llpn rcxuu.recxoft sKcnnyararlr4r,r B ecrecrBeHnbrx ycJroBr.rrx, xr,rAKocrr4 noABeprarorcs

pa3r[uHoro poAa BHerrrHr.rM sogAefictsuflM, vr B 6onsuruncrse cJrf{aeB HaxoArrcr B

HepaBHoBecHoM Ar,rnaMrrqecKoM cocro.flHuu. IrlccneAoBaHu.f, rroKa3brBtuor, rrro ceoficrna u

3Haqenus Bt3Koyflpyrr.rx napaMerpoB xu,4rocreft, trptr BbrcoKoqacrorHbD( AlruaM[rrecKrrx
npoqeccax cyqecrBeuno orrl,Iqarorcr or rrx anaJrorl,IrrHbrx csoficrn rrpu MeAJIeHHbD( I.I

paBnoBecHbrx ilpoqeciax pr 3aBucrr, KaK or qacrorbl BHerrrHefo Bo3MyIrIeHI{g, TaK I,I or

lprlpoAbr IlpoucxoA.srql,Ix B Hr.rx BHyrpeHHr{x penaKcarlHoHHbD( npoqeccoB.

Arercnaruoe o[]rcaHr.re AuHttMlrqecKr,rx Br3Koyrrpyrux cnoficrn xrgrocrefi,

r{LITbIBrUOIqee [por4cxoAs[Iue B xr.rAKocTrx BHyrpeHHHe peJraKcarl]roHHbre npoqecchr,

cBs3aHHbIe c oco6ennocrfiMr.r MoJreKyJr.[pHofi crpynryphr, MoxHo ycilerrrHo peanrr3oBarb

ToJIbKo Ha ocuoBe r{cnoJrb3oBaulrfl crpofr{x MeroAoB crarrrcrnqecxoft Teopran x]rAKoro

COCTO'HLI'.

IrlcxoAs rr3 sroro, o6o6uenue lr pa3Br,rrve MoneKyJrrpHo-crar]rcruqecKofi Teop]rrr

AI4HaMLIIIoCKI'IX npOqeCCOB B )KI'IAKIIX CIICTeMaX, I,I3fIeHLIe U aHzlnlI3 MeXaHI{3MOB,

npoucxoA.flIrll{x B Hr{x BHyTpeHHr{x penaKcarlr4oHlrbD( rrpoqeccoB, orrpeAeJreHr{e BKJra,4a

[ocJIeAH]rx B AI,IHaMrrqecK[e BffKoyfipyrue cnoficrBa xr{AKocrefi s mrapoKoM Arrarra3one
u3MeHeHI,IS napaMerpoB cocrorHrrr I{ qacrorhr BHenrHero Bo3MyIrIeHwfl. flr'rtfleTcr axryalrnoft

sa,qa.refi Teopm.r xr,rAKoro cocrorHrrr vr [peAcraBJrf,er co6ofi ocnoBHoe coAepxan[e
nacrosrqefi Ar,rccepraqraonnoft pa6oru.

Oqenrca coAepxaHr;rfl Ancceprarlnu n e€ ranepmEunocrn

PeqeuszpyeMat Al,rcceprarlr,Ifl BKrroqaer nce neo6xoAr.rMbre pa3AeJrbr u cocrolrr H3
BBeAeHLIS, .rerr-rp€x rnaB, 3€lrJrroqeHlr{ r{ cnrrcKa III,IT}rpoBaHnofi runteparyprr. ,{uccepraqnr
Ia3JroxeHa na I23 crpaur,rrlax Marrrr{Horr[cHoro reKcra, BKrroqar 20 pvcynr<on, 12 ra6nuq u
cnrlcoK Jrr.rreparypsr Hg 1 28 naIarraenosanufi .

Bo nne.qenuu o6ocuoBaHa aKTyaJrlHocrb reMbr r,rccJreAoBaHar, o[peAeJreHbr rleJrr,r ]r

3aAalIlI Al{ccepraqraonnofi pa6orrr, upoarraJrr,r3rapoBaHa crerreHb }r3freHHocrr{ r.rccJreAyeMbrx B

Allcceprarlur.r npo6reu, c$opnayrr4poBaHbr HaytrHarl HoBH3Ha r,r npaKTr,rqecKa-f, 3narrrrMocrb
Ilonr{eHHbrx pe3ynbTaToB.

B nepnofi rJraBe rrpoanilnu3r{poBaHa wrreparypnax un$opMarlr{}r rro r{ccneAoBaHuro
Bt3Koylrpyrlx croficrB xr4AKocreft. OcHonHoe BurrMaHr,re yAeneHo reM DKcnepr4MeHTaJrbHbrM r,r
Teoperuqecrtlu pa6oraM, B Koropbrx rasrya.rorcr BKnaAbr repMuqecKr.rx penaKcarllronHhrx

npoqeccoB B Br3Koynpyrrae cnoficrna Nu4rocrefi .

Bo nropofi rnaee [prrBeAeHbr ocHoBHbre nouffTr.rr H np]rHrlr{nbr crarracrrlqecKofo



onxcaHl,Ifl cJloxHbrx xrI.qKIlX crrcreM. PaccuarpnBaerc{ xrl,qKat cl{creMa, cocroxrqa-n ue N

oAI{HaKoBbrx, x€crxux MoneKyn [por43Bon6Hoft lpopurr c uaccofi m r.r MoMeHToM HHeprlnu Iog.

Iloraraerct, qro raKr,re MoneKynbr r{Meror roJrbro nocrynareJrbHbre r.r BparqareJrbnhre creneHr,r

ceo6o4rr, u nx ABrrxenue Moxuo orrlrcarb 3aKonaMlr xnaccrEqecrcofi Susuru. ftn
ortpeAereulrs rroJro]KeHr{r raKr{x nec(fepu.recxux MoneKyn B Qa:oeona fipocrpaHcrBe

I{cloJrb3yrorcx Ha6oprr .qeKaproBBrx r4 yrnoBbrx Koop,ur{Har.

HepanHonecHoe cocrorHr{e x}rAKofi cucrenau n (fa:onoM rrpocrpaHcrBe oflnchrBaercs

Ha6oponr AEHaMI,IqecKr.rx BeJrlrrr,rH, ypaBneHr.rr Ia3MeHeHr{r Koropbrx Bo BpeMeHI{ I,IMeIor BI{A

3aKoHoB coxpaJreHl4a. YcpegneHueM ypaBHenuft 6zurasca AJUI 3Tr,rx AHHttMr.rqecKHX BeJrr{rrr{H rro

coorBercrByloueMy crarrrcrr.rtrecKoMy ancau6ruo [onfrarorch ypaBHeHrrr o6o6q€nuofi

nIApoAI,IHaMI,IKrr, no3Bongrcil$,re LTCCJTeAOBaTb AHHilMr.rqecKr.re [poqeccbr nepeHoca B

paccMarpusael,roft MoAenu xu.qKocrr{.

B KaqecrBe Ar,rH€a[nqecKlrx nepeMeHnbrx, xapaxrep]r3yroqnx HepaBnoBecHoe

cocrosHue x[IAKocrr{, 6rr.npr nrr6panu AnHaMaqecKar nJlornocrb rrlrcJra MoJreKyJr, anyrpeunefi

oueprlall, KoMTIoHeHT TeH3opoB rrepeuoca r,rMnyrbca H MoMeHTa lrMnynbca MoJreKyn. B parraxax

JIOKaJIbHO-paBHOBeCHOTO CTaTI4CTI4qeCKO|O aHCarr{Snr, np]r npeHe6pexennu BKna,4zlMI,I

an$$ysnoHHbD( I,I TepMoynpyrvx csoficrr )ru{AKocrr.r B r4x Bs3Koynpyrue cnoficrna, 6rrna
[onfreHa cl{creMa ypanuenufr o6rrqsoii n4rpoAnHaMr,rKr.r. Onpe4enenrr aHiurrrrr,rqecKr,re
BhIpuDKeHIa.f, AIlr. 8 rr,ro4ynefi ynpyrocrlr, o6yc.iroBJreuHbrx rrocryflareJrbubrMr,r u

BpalrlarenbHbrMla creneHJrMrr ceo6ogu MoJIeKyJr, a rarcKe sgauN{oAeficrBl,LsMrl srax creneHefi
cso6o.urr.

B rperrefi rnase oilpeAeneHbr peJraKcaquoHnbre r.rcrorrur4Kr,r n cSopnaynr4poBaHbr
ypaBHeHlnl o6o6qeunofi rvrgpo4rrHaMr4Kr.r AJrr r,IccneAoBarrrr.f, Ar,rHaMr,rqecKr.rx Bfl3Koynpyrr{x
csoftcrs xr,r4rocrefi acrrMMerpurrH6rx MoneKyn. llpone4en geralrHrrfi aHaJrr43 [poucxoAffrq]rx
B xrIAKocrH peJraKcaqnonHbD( rrpoqeccoB. florcaaano, qro Bce xapaKTepnbre BpeMeHa
penaKcall[u, onpe,4enteMble cprcrelvtofi yparueuufi o6o6rq€HHofi ru4po4trH€rMr{K}1, uoryr 6urr
onpeAeJIeHbI TpeMrr ocHoBHbrMIr xapaKTepHbMr,r BpeMeHaMH, a lrMeHHo, BpeMeHaMU
TpaHcntqfionuoft, Bparrlarenbuofi u o6uenHofi (neperpecrnoft) penaxcarlr4r4. .{-nx Oypre-
o6pason reH3opoB uarrprxeHrafi, o6ycronneuHbx [ocryrrareJrbHbrMLr u BparqarenbubrMrr
crereHsMH cno6o4u MoneKyn I,I B3allMoAeficrelrsrvru 3Tr4x crerreneii cno6oAbr, rroryqena
3itMKuytail cl,IcreMa ypaBHeHur o6o6q€nnofi (penarcaqxoHnofi) rr{ApoArrHurMr4Kr.r,
rlo3BoJrtloulaf, I,IccJIeAoBarb Ar,rHitMllr{ecr}re Bfl3KoyrrpyruIe csoftcrga xraAxocrefi
acI,IMMeTprrrIHbrx MoneKyJr.

B KatlecrBe Llnnlocrpalluu npnMesennf, groft clrcreMbr ypanHeuxfi, cAeJrarro
yilpoI4eHlle Ant raKl{x xlrAKrrx c}rcreM, B Koropbx oOruen eneprzefi MexAy o,qr,rnaKoBbrur,r
crerleHflMl,f cno6o4rr [po]IcxoAl4r 6rrctpee, r{eM o6lnlen snepruefi MexAy pa3nurrHbrMr,r
creneHtMrl cno6o4rr. Vnpoqdnnoe BrrpiDKeHI{e AJrf, @ypre-o6pa3a reu3opa HarrprxeHrirr,
o6ycloueHHoro [ocryrIareJIbHbIMLI crerreH.r{Mr{ cno6o4rr MoJreKyJr, KorAa olpeAenf,rorqyro
ponb l,Ifpalor rpaHcJrrqlroHHbre penaKcarlnoHHbre frpoqecchr, r4cloJrByercr AJr{ onucaH}rt

AI4HaMuqecK[x B{3Koyfipyrux cnoftcrn npocrhrx oAHoaroMHbD( xn4xocreft. Pe:yntraru
qucreHHoro pacu€ra 3aBLIcpIMocrLI BpeMeHr,r rpaucnrquonHofi penaKcarlnn, xos(prfuqlrenTa
BnyrpeHnero rpeul,If,, Ar,rHaMr,rqecxux rosSSHrrHeHToB ssgrcocrefi r,r AuuaMr.rqecKlrx rvrogynefi
ynpyrocTll XI{AKOTO aproHa oT TeMlrepaTypbr, nJroTHocTr.r v qacToTbr [posBnrroT
y.4oBJlerBopr4TeJrbHbre cofJracr4r c 3KcrreprrMeHTaJrbHbrMr,r pe3ynbraraMr.r.



B .rern€profi rlane yuporqennue c yrerou oco6ennocrefi crpyKTypbl xr,rgrocrefi, rge

o6uen snepruefi MexAy pa3nriFrHbrMu creleHsM[ cso6orrr flpoucxoA]rr 6rrcrpee, veu o6uen

suepruefi MexAy oAlrHaKoBbrMr.r crerreHflratl cso6oAbl MoJreKyn, [p]rMenfierc.s Anr on]IcaHI,It

AuHaMr{rrecKr.rx Bs3Koy[pyrr,rx csoficrs unoroaronanrx xrEArocrefi. flora3ano, qro B

AnHaMr{trecKrre BrcKoylpyrue csoficrsa MHofoaroMHbrx xrArocrefi BHocrr BKna.A Bce

ocHoBHbre penaKcaqlroHHbre rplr npoqecca, Ho orrpeAenf,roqlrM rBnsercs o6Menurrft Mex,qy

nocryrlareJrbHhlMl,I I,I BparrlareJrbHblMll cre[eHsMr,r cro6o4rr Moneryn.

YcrauogneHo, rITo B orfillque or oAHoaroMHbrx xHgrocrefi B MHoroaroMHbD(

)KrrAxocrrx HMeer Mecro KaK Mr,rHprMW ABe peJrarcaq[oHnbre o6nacru. Paccrrrorpeno

acllMnrorl,rqecroe rroBeAeHr{fl .quHaMuqecKI,IX roeOSrErIaeHToB nsgrocreft rr

coorBercrByroqnx r,rM Ar,rnaMr,rqecKrax nno4ynefi y[pyrocrr,r s o6nacrsx rrpeAenbuo BbrcoKl,rx ]I

IrpeAenbHo Hr{3Kr{x qacror. flora3auo, rrro npn HI,I3KoqacrorHbD( Ar.rHaMuqecKrrx [poueccax

Bs3Koyflpyr[e ceoficrea xnArocrefi orrpe,4entlorcr uulxo.{'acrorHbrMr.r 3HaqeHLIsMu

roeS$uqr.reuToB Br3Kocreii, a [pr4 BbrcoKoqacrornbrx rrpoqeccax BbrcoKoqacrorHblMl4

3HaqeHHsMa uoAylefi ynpyrocrr{.

Ha ocHoBe a:caJrla3a r.r colocraBJrenl,Lfi c pe3ynbraraMl{ tlrrcJreHHbrx pacu€ton froKa3aHo,
tITo B onpeAeneHHH 3a'ICOHoMepHoCTI'I3aBlIcI'IMocTH AI{HaMLIqecK}lx Bt3Koynpyr[x napaMeTpoB

xla4rocrefi or lr3MeHeHr,r.fl TepMoAlrHaMr,rqecKr,rx nap€rMerpoB cocrorur,rr o[peAeJrflrouyro poJrb

Hrpaer noreHqaaJrbHiur gnepr?r.fi B3itrrMoA eitctr,us MoneKyir.

BrrnoArr Ia 3axJrroqenne o6ocHoBaHbr r{ orpaxa}or coAepxauue fJraB Ar{cceprarlur.r rI

Haf{Hhrx ny6ruaraqufi. flo pe3ynbraraM Ar{cceprarlur.r ony6nuKoBaHbr 19 nay*rrx pa6or (4 ua

Koropblx B xcypuanax la3 neperrHr BAK P(D). Anrope([epar u ny6nuKa{Hr,r AocraroqHo noJrHo

orpaxilor ocuoBnoe coAepxanrre Ar,rcceprarlr,rr. BuAereHHbre B KaqecrBe uafnrofi HoBr{3Hbr H

HalnrHo-npaxruqecrofi 3Haqr,rMocrrl pe3ynbrarbr Arrccepraur,ru rax)Ke coorBercrByror

coAepxanr{}o rJraB Ar{cceprarlrrr{ r{ HafrHrx nySnuraunfi .

3apre.raHus H npeAroxenr.rs.

B raqecme garraeqanr,rft rro Ar.rcceprarrrllr cneAyer orMerrrrb cneAyrorqee:

1. Bo eropofi rnaee fipu oflucanllr.r A[HaMHItu nec(fepnqecKnx Monexyn orMerreHo, qro

rper:ufi 3aKoH Hrrotona AJr.t MoMeHTa crrJrBr rsararuogeficrBr.rs necSepu.recKr.rx MoJreKyn He
BblrloJlHrlercx (Sopu. (2.3)). OAnaro n 4a-nrHeiiureM e'ro coorHorrreur{e r{cnoJrb3yercs.

2. Bnuro 6rr qerecoo6parno, npoauaJrr,r3r4poBarB, noirfrenHbre B Kor{qe mopoft rJraBbr
B rpa,rreHrls Nrfl yffpyrux lroe(p$uqneHToB, a raKxe fipoBecrr.r rrrdcJreHHhre pactrerbr rdx
3aBI{CI{MOCTI'I OT TeMrrepaTypbl r{ uroTrlocTl{.

3. B uepeofi rJIaBe yrBepxAaercs, r{To 3narrenr.re xaparTepHoro BpeMeHr{
TparrcJulrlllonHofi peJIaKcarInH MeHbrrre, qeM 3Har{eHr4e xapaKTepHoro BpeMeHH nparqarelrnofi
penaKcaIII4H. B vern€profi r.IIaBe, npu HccneAoBaHr,rr4 peJraKcaqr,rouubrx npoqeccoB B
rloJrrpHbD( xr,rAKocrf,x, yrBepxAaerca odparnoe.

4. Antope$epar B HeKoropblx Mecrax neperpyxeH TpyAHo Bocnpr{Hr4MaeMbrM}r

Qopuylar'rvt. Ha nlofi nerr-fl4, 6rrno 6rr anrepecnee npr.rBecru o6cyxAeHrre $r.r:uvecrux
Ilpoqec(]oB? onI4CbIBaeMbD( HMpr, H CpaBHI,ITT, BKJran p:}3HbD( rrpoqeccoB npr{ pa3nl,IqHbx
rrapaMeTpax cpeA.

5. Flo-nra4Iauorvry, MoxHo 6ruo 611 6oree mnpoKo o6cy4urn pffiynbrarbr
sKcnepuMeHTaJTbHbD( pa6or'IIo uccneAoBaHHro MeroAaMu Hey[pyroro paccerHHx nefirponon



xapaKTepa r4rrnr4BHAyirnbHoro rr KoJrJreKTr,rBlroro ABr4xeHIrr B KoHAeHcr4poBaHHbrx cpeAax, H

corlocTaBl,rTb lrx c [onyqeHHbrMtr B lr{ccepTarlr.rH pe3ynbTaTaMr{.

YKasaHHrre HeAocrarKr{ pa6orrr rrIl s xoefi Mepe He yMaJrf,ror ee AocrorancrB, [posBJurrorr{Hxct

B aAeKBarHoM rrcrroJrb3oBaHulr cJloxHoro KraccutlecKofo MeroAa crar[crurrecxofi MexaHI,IKLI -

MeroAa Kr4nerr4qecrr.rx ypaBHeuuit" p.ls. (bynKrlufi pacnpe.qenennfl. llo4rynaer aKTynJrbHocrb

nrr6panHrx cJloxHbrx, Ho qpe3Bbr.rafiHo nocrpe6onaHHbrx B xr.r3Hlur, H TexHr,IKe o6leKton, n

OTHOIIeHI,II rircnonb3oBaHns KoTopbrx paHee noJrb3oBaJrr,rcb senoruenororr{qecK}IMlr,
ofpaHuqeHHbrMkr no npI{MeHuMocTr{ cooTHolreHvrstMvr.

3arcnro.renne

B IIenoM peqeH3upyeMalr Ar{cceprarlrronHa"fi pa6ora rpeAcralnrer cobofi

sanepur6nnyto HayqHyro pa6ory no rconxperHofi aKTyanbHofi renae u yAoBnerBopser

rpe6onarruru, npeAtrBnreMbre K KaHAr4AarcKHM AlrcceprarlpuM. Bcrpeuarorquecr B

Ar{ccepraql,Il,I BecbMa He3Haqr4TeJlbHbre crr4Jll,IcrrrrlecK}re, op$orpa$nqecKrre r{ TexHurrecK}re

ynylqeHlr.s He cHl4xaroT Har{Hyro Ia npaKTHrrecKylo 3Haqr4MocTb [onycreHHbD( B AHccepTarl]I]r
pe3ynbTaToB.

ACxO!tr. PI3 Br-f{rreI{3JJOXeHHOfO, MOXHO CKa3aTb, rITo Al,IccepTaqus lllOarZgapona

Hacpaturo lioponuroenr.rva <MonerynxpHo-crarr{crr.rqecKoe r{ccneAoBaur4e A}rHnM}rqecKux
Bt3Koynpyrr.rx csoftcrB oAHoaroMnbrx rir MuoroaroMHbrx xuArocrcfi)), rrpeAcraBJreHua-rr Ha

coucKaHlile yueHofi creneHr{ KaHAI,IAaTa Su:urco-uareMarr{qecKr,rx HayK no c[eIII{zIJIbHocrIa
1.3.8 - Qnsma KoHAeHcHpoBaHHofo cocrosHr4.s BbrrroJrneHa Ha BbrcoKoM HafrHoM ypoBne,

BbIBoAbI apryMeHTl{poBaHbr, [oJryqeHHbre pe3yJrbrarbr AocroBepHbr ]r opurr.rH€urburr. Cuuraro,
'{ro e€ aBTop Illoafi4apon Hacparmo BoponuroeBr.rtr 3acnyxr,rBaer npr{cyxAeur4r eMy ncrouofi
ytenofi crerIeHLI KaHArrAara Susuxo-rraareMarrrqecKr.rx HayK rro c[eq]ranbnocrrl 1.3.8 - @ttgnra
KOHAeHCHpOBtUTHOIO COCTOTHI{.S

O$uqna.nrnrrfi orrroneHT :

AoKTop tfusraro-uareMar[rrecK[x HayK, AoUeHT, npo$eccop ra(fe4prr crarncrr.rqecrofi
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Cnegenur o6 oQnqnaJIbHoM orrnoHeHTe
no Al,rccepraqeu llloafiaapona Hacpanuo Eop
Ha reMy: <MorervrqpHo-crarr,rcrr,rqecKoe HccneAoBaHrae AI,rHaMr,IqecKux Bt3Koynpyrllx cBoficrB
oasoatouuux u nanoroarounux xu.[rocrefi>> Ha coucKaHr.re ) {eHofi creneuu KaHAr4.qara (pnsuxo-
MATEMATI,IqECKI,IX HayK cneqlIaJIbHocTI4
1.3.8 - @Ltsuxa KoHAeHcr{poBaHHofo cocrorHr4r, npeAcraBneusofi rc paccMorpeHuro B o6reAnu€unou
AnccepraIIpIoHHoM coBere 99.0.057.02 Ha npu Ta4xrarcroM HarIuoHaJrEHoM yHr4Bepcrrrere.

Qauullrs HMs Orqecreo Ymsnos Ceprefi Brarunanposu.{
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