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Bneaeuue

Arcrya.nrHocrb upo6levru. B Harxe BpeMt KoMIIbIorepHoe MoAenI4poBaHI4e

cTaJro aTaHAapTHbrM r4HcTpyMeHToM, I,ICIIOJIb3yeMbIM I'ICOIeAOBaTeJI{MI,I 
^nfl

6olrruoro cneKTpa 3a4aq Koropbre He noAAatorct aHarvrrvrrecKoMy peurenuro (c

noMourbro "rapaHgaura v 6yrrlaru").

KoruurrcrepHoe MoAenl4poBaHr,re recHo cBs3aHo KaK c HarypHbIM

SKcrreprrMeHToM, TaK H c reoperr4rrecKlrMu LlccneAoBaHufll'r'vr: SxcnepulteHr +-

Mo4enupoBaHl4e *- Teopzs. i

Mo4elr,rpoBaHue r4crronb3yercq Ant npeAcKa3aHvrfl csofrcrn Marepu€LnoB B

3KcrpeMaJrbHbrx ycnoBr{sx (nrrcorofi TeMneparype, AaBneuwu) r4nv rJrfl. vr3yqettrfl,

ceoficrB cJrox{Hbrx cucreM (uahpranrep, cBopauvrBaHvre 6elxon vrv Lrx arperaqua).

llocleAuee oco6eHuo Ba)KHo, 'TaK KaK 6naro4apr orI{M Bo3MoxHocr.f,M

MoAenr4poBaHLrfl,, oHo cefi.rac Haxo4vrrar, Ha ocrpl4e HayqHbIX I4ccneAoBalowitt.

Ife.rrrro Aasuofi pa6omr flBrrflerafl. paccMorpeHl4e MareMarl,IqecKoro

Morenr4poBalvtr, c npr4MeHeHLreM MeroAoB MoneKyn-flpnoft MexaHI4KI4 (MM) tl].
Brl.rllcrl,rreJlbHble oKcnepI,IMeHTbI c I4crIoJIb3oBaHHeM MeroAoB MM IIo3BoJItIor

orrr4cblBarb 14 H3Mep{Tb N4eru.IafruJlae AeraJII{ ilpouecooB, rlporeKaroqtlx B

HaHoMacrrtalax. Hecvrorpf, Ha ro, rrro MeroAbI MM ycuelxHo rlpuMeHfrorcs anfl

pa3Horo poAa 3ailaq, r4ccJreAoBaHhre c rIX rloMolrlbro peaJIbHbIX $uszvecr<ux

ilpoueccon 6ruo H ocraercr BecbMa croxuofi sa4.a-ueiL. 3ro ceqgaHo npexAe

Bcefo c reM, rITo npu AocraroqHo nogpo6nov MareMarl4rlecKoM otrucaHnkl

npo6lerutr, yrll4TbrBaroqeM MHoroMepHocrb vt MHofonapaMerpl4rrHocrb, vr npu

MoAenupoBa:a:avr 6olruroro qucira rIacrI4II I4, KaK cJIeAcrBI4e, rrpoBeAe:nvrfl, 6olruroro

Tpe0oBaHI4t K

VT

BbIIIHCIUTEJIbHOI4 CI4CTEMbI B UCJIOM.

Marepualu yr MeroAbr rrccJreAoBannfl. B pa6ore paccMarpuBalorct

6uororuqecKr4e Mr4Kpo 14 uauoo6rertu, TaKI4e KaK KJIeroqHa{ rraeu6paua v

rJrlrKoKanr4Ka Koropbre rrpeAcraBJl.f,ror co6ofi aucau6lr oAI4HaKoBo

KOIUqECTBA BbITILICII4TCJIbHbIX OICPAIII4LI, CEPbC3HO BO3PACTAIOT

npolr3BoAI4TeJIbHOCTI4 KaK ZCTIOnByeMOfO npOIpaMMHOfO KOAa, TaK



oplreHTr.rpoBaHHhrx MoJreKyJr, pacrroJroxeHHbrx B oAHofi nnocKocru.Taxas. crpyKTypa

Ha3bIBaeTc'MoHocJIoeM.CnoficrsaMoHocJIoeBo[peAeJI'IoTXoATaKI4XIIpoqeccoB,

Kar( [poHr4KHoBeHr4e BerrlecrB BHyrpb KJreroK, B3ar4MoAeficrsze KpoBf,Hbrx reneq c

KJTeTKaMLT CTeHKH COCyAa H T.Ir.

Hay.rnan 3HarluMocrr pa6oru cocrol4T B co3AaHr.ru MareMarr4rrecKrrx

uoAelefi MoHocJIoeB u uccreAoBaHr{g Hx csoficrB, rITo f,BJr.rrerct aKTyaJrbHoi,t u

:uaquuofi npo6reuoit Ans nonriuanu.rr MexaHr{3MoB Qnmrpaqvuvr orJroxeHr4s JIHfI
' B COCyAIdCTOI{I CTeHKe.

Crpyrcrypa u o6r6nr pa6orrr. BrrnycKHaf, xna-nn$raraqr{oHHa.f, pa6ora

cocronT I,I3 BBeAeHux,4 p€tsAenoB, 3aKrroqenkrfl, er-rLrcKa HcnoJlb3yeMbrx ucrorrHuKoB.

Pa6ora r43JrolKeHa sa 47 Jrncrax MarrrI4HorILIcHoro reKcra r4 aoAepx(ur 25 pI4cyHKoB.
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Ocuonuoe coAepxaHue pa6o'ru

Bo BBeAeHrrrr o6ocHosrrBaerct BaKHocrb paspa6orr<ra MeroAoB

MoneKyupuofi Ar,rHaMkrKr4 r4 MoJrexyrrpuofi MexaHlrKr4, a raK xe KoMlblorepHoe

Mo.{enupoBaHr4e c [pr4MeHeHI4eM MeroAoB MoneKynfl puofi MexaHI4KLI.

B rrepBoM palAeJre AaHa ocHoBHas I,I.qeet MoneKyn{puofr MexaHI4KH, rITo

MoneKynflpHar cr4creMa Moxer 6rrrr paccMorpeHa KaK MI,IKpocKonI4r{ecKat

MexaHrlrrecKaf, clzcreMa. CorlacHo srofi llAee, Bce aroMbl B cl4creMe cBfl3aHbl

MEXAHI4I{ECKI,IMI4 NPY)KHHAMI4, KOTOPbIC iOUTPOIT,TPYIOT ANZHY KOBAJIEHTHbIX

cuxzeit, yrJrbr, o6pa:yerr,rbre KoBaireHTHbIMI{ cBt3{MI,I, BpaIIIeHTI{ BoKpyr cr.ssefa kr

raK Aanee (PncyHor< 1). Arourr nsavMoAeficrnyror Mexqy co6ofi corJlacHo

KIACCI4IIECKI4M HCBAIICHTHbIM NOTEHIII4ANAM, KOTOPbIC OIPCAENflIOT HCBAJIEHTHbIE

aroMapHbre cr4Jrbr. Mareuaru.iecxu, gro oIII4aaHne rpe6yer cocraBJleHufl

rroreHrlr4alruofi Qyurqur.r, Koropar BKrroqaer n ce6s LlaKrroqureJlbHo Knaccl4qecKne

Berr4r{r4Hbl. 3ra Syuxqraa noreHlll4aruuofi gHeprI4I4, Ha3blBaeMa.q cI4JIoBbIM rIoJIeM,

3areM MolKer 6urr I4cIIoJrb3oBaHa Arr BbIqI4cJIeHI4.fl avrlr B3aulao4effcrnur MexAy

aroMaMr4, rroAcraBlrB Koropbre B ypaBHeHlaf, ABLIIKeHI,Ifl (Hanp. ypaBHeHI4t

Hrrorosa) vroxno orrr4carb ABr4x(eHr{e aroMoB cI,IcreMbI c rerIeHI,IeM BpeMeHLL

Cyulecrnyer rpr4 Syn4anaeHT€urbHbrx [prIHIII4na MoJleKyntpuoff MexaHI4KI4:

TepMoAI4HaMI,IqeCKa-s f lItIOTe3a, a4avTvrBHocTb I{ n epeHocrlMo cTb.

l"{cgare Nlr{r're

u:ardMt)ileiicl tN-rt

Bu6panrrr.r

c13rrlSH

TopcnoltHt'ui
yfoJr

Pzcyuox | -VIles, MoneKynqpuofr MexaHuKI4.

B 4 aroMa. I{errrpe rr4rra

$ynr<quu rIoreHlll4alruofi

flpounnrocrpl4poBaH $parrr,reur MoneKynbl

B3AI4MONEftCTSUfi, IIOKA3IIBAIOT OCHOBHrIE IIJICHbI

SHepfr{I4 cHcTeMbI.



ltlcuonrsyercx SyuKrIu{ iloreHrluanrnofi sHeprI4I4 (culonoe nole) AJII roro,

.{ro6H Bbrqllcrurb gHeprl4lo cl4creMbl, a raKxe o[peAeJII,ITb cr{JIbI B3al4MoAeitcrnus'

Mexrly BXoA.aqtlMI,I B He€ arouauu.

Onucrrnaercs rrpoqecc Mr4Hr4Mr43 a\vu 3HeprHH, xoroprtfi [o3BoJlter

uz|asutscs or r,r3Jrr4rrrKoB 3Heprlrlr. llp, MoAenl4poBaHvrv) Aax(e se6olrune

ouru6xu B onpeAe rrelnvr no3uquu aroMoB Mofyr nprrBecrl{ K nepecerleHvlo c$ep

Ban-4ep-Baalrca tzl vr r 6olruroMy 3HaueHlaro BHyrpeHHefr eueprl4l4 cl4creMbl.

I4cuolr:yercr crerlr4aJrbHbre [poroKonbl MoAenl4poBaHvIfl,.Iro6rt ptz6asurscfl, or

'r{3Jrr4rrrKa oHeprlrr4. Taruu nporoKonoM flBrqerct 4enau$rapoBaHl4e vlrv

o6Hyleuue cKopocrefi arouoB rrocJre KaxAoro Irlara I4HTerpupoBaHnfl) a ocHoBHat

uenb .qaHHoro 3Tarra - :aaitru JroK€urbHbtfr uuszlryM BHyrpesuefi 3Heprulr.

floly.reuua.r B pe3ynbrare Mr4Hr4MI43a\w sHeprLII,I r<ouQoprvrar\vL TaKrrM

o6pa^:ovr, Aonxua 6urr "ualpera" 4o Suszororl4rrecxofi ulpt sKcnepzMenralruofi

reMrreparypu (o6rrqHo r4crronb3yerc.fl oKcrlepl4MeHrarbHa.s reMueparypa B 300 K).

flpu HarpeBe crrcreMbr reMneparypa yBenl4rll4Baerafl Ha 3aAaHHoe 3HarIeHI4e c

:a4auuofi .racrorofi, rroKa ne 6yAer AocrurHyro xeJlaeMoe 3HarreHl{e. YserI,I'IeHI4e

TeMrreparyprr o6urrHo Aenaercr nyreM [epeHa3HaqeH]I.fi cKopocreff, pacnpeAeneHl,Ie

Koropbrx rro aroMaM orrpeAe rrflercfl crarllcrl4r<ofi Marcnella-BonbllMaHa.

Bo nropoM pa3AeJre paccMarpuBaerct cl4creMa reJI, KaxAoe LI3 Koropblx

Mo)I{er cocro.rlTb I43 HecKoJIbK}IX mecrKo cKpenJIeHHbIX r{acrzq. ,{nuxeHl,Ie raKoro

xecTKofo TeJra Mox{Ho rrpeAcTaBr4Tb KaK CyMMy tIOCTyIIaTeJIbHOfO ABI4XeHI,I' CO

cKopocTbro rIeHTpa Macc vr BparllaTenbHofo ABI4XeHI{.[ OTHOCI4TeJIbHO OCI/.)

rrpoxoArrqefi vepes IIeHTp Macc.

llpu tro4enrrpoBaHr4r4 xecrKr4x MHorococraBHblx TeJI seo6xoAl,tMo yrII4TbIBarb

Lrx BpauleHr4e. HeluuefiHrre x{ecrKr4e MoJIeKynbI o6la4aror rpeM.a crerleHf,Mll

cno6o4u vr p'nfl, orrpeAeneHr4f, opr,reHTaIII4LI TaKI4x MoneKyn BBoA{Tcq rpl4

efileponux yrna. ,.{nx qucreHHoro pe[reHux ygo6uo uclloJlb3oBarb KBarepHuoHbI,

Koropbre Bbrpax(arorc-s qepe3 efireponrt yrnbl 14 tIo3BoJI.aIor paccrll4TblBarb

ocHoBHbre xapaKTepr4crlrKz BpaurarenbHoro ABI{xeHI4a [8,9]. OAurau I,I3 Aocrol4HcrB

KBarepHnoHoB flBJrtrercq ro, rrro Ans pacqera MarpI,IUbI Bpaule]Huit He rpe6ytorct



rpHroHoMerpr4rrecKr,re Qynxqura,

anfoprrTMoB.

I{TO BAXHO ANfl npoH3BoIr4TeJIbHOCTII

B ueroAax MoneKynflpnofi Avrle.av.uKur (MD B Kar{ecrBe reJI Bblcryrlalor

MOJIeKyJIbI, TIaCTI4IIaMZ KOTOpbIX .rIBJr.rIIOTCg aTOMbI, nOTeHUI{an OnpeAelqer

reoMerpr4ro MoJreKyn, oHgprvro, xapaKTep MexMoneKynflpHoro B3auMo4eficrnza Lr

't.A., v Moxer 6rru cyrrarr,rofi pa3nr,rrrHbrx noreHIII4€uIoB B3al,IMoAeficrenfi (napuoro u

MHoroaroMHoro; 6ruxsero n Aeinrrrero).

MeroA MA r4crronb3yerc{ Artx MoAenupoBaHvrfl ararvrcrprqecKl4x csoficrn

- peanurofi cr4creMbr nopoxAeHr,rfl Ha6moAaeMbrx (cpegnr,rx) nenuvzH B

cooTBeTcTBvrvr c HeKoTopbrM pacnpeAeJleHueM, xapaKTepHbIM ucclegyeuoft

peanlHofi cacreMe. Cucteua, I4cnonb3yeMar anfl reHepauuvr crutvarurrecKl4x

cnoficrn, H€r3brBaercr crarvarvrqecKuM ascau6reu. B MA MoAenI4poBaHVr4

Hcrronb3yercf, KaHoHu.recKzfi NVT - ascavr6m ($uxcl{poBaHbl qI4cJIo uoleryl N ,

o6leu V u reuueparypa T ), vrr,rrpoKaHoHl,Iqecxufi NVE-aucau6lr (SrarccrapoBaHbl

qucno MoJreKyJr, o6reu vr rroJrHarl eneprua) rz NPT -aucaru6m (SrarccupoBaHbl

r{ucro MoneKyJr, AaBJreHr4e I{ TeMrleparypa).

Paccuarpr{Baerc{ KaHoHrarrecr<ufi NVT ascau6lr ll2l. Pesylrrarrt

AOCTaTOTIHO npOAOnX(I4TeJIbHOfO MOAenLIpOBaHIdfl, He AOI)KHbI 3aBI{CeTb OT

HaqaJlbHofo rroJroxeHll{fl. MoJreKyJr, no3ToMy Anq ylpoqeHl4fl MoneKynbr ra3a vr

xnAKocrr4 pacnonararorc.s corJracHo xy6uvecxofi peurerKe c yr{erou seo6xoAuuofi

NJIOTHOCTI4.

Haqalruue cKopocrr4 3aAarorcr cryuafiustira o6pasovr. lanee oHI4

cABurarorcx, vro6tr yAoBnerBopr4Tb ycnoBl4ro roKo-s IIeHTpa Macc cl4creMbl

llocle groro 3HarreHur cropocrefi uacrura6npyrcTc.s c yverorr,r :aAasuofi

reMrreparyprr Te uo Soprrayrev; 
: vn:$/To , .4. T6 - reMrleparypa cl4creMbl,

*
paccryrrarnafl. Ha ocHoBe cxopocrefi v 1 MoAeJILIpoBaHvrfl) orpaxaercs BHyrpb

o6lacru, [pI4 3ToM cKopocrb qacrLIIIbI coxpaH{ercr, a yfon orpa)KeHl4fl rIacrI4IIbI

paBeH yrny ila1eHufl,. llepr,ro4rn.recxue fY npuMeH.arorct l.nfl Toro, qro6rt c

rroMorubro KoHer{Horo rrrrcJra qacrr4u orlllcarb 6ecxoHe.IHoe lpocrpaHcrBo. Wx

6



cyTb 3aKnloqaeTcq B ToM, rITo MoAenupyeTcg KoHellHa.f, cI4cTeMa, Ho JILIIIeHHa'

Qusuvecrvx creHoK rro HeKoropblM kr3 naupaareuufi, qro gKBr4B€ureHTHo

paccMorpeHlrro 6ecroueqHoro na6opa rcouzfi o6racru MoAenr{poBaHLrfl,

3a[oJrHf,rorrlr{x npocTpaHcTBo.

B rperreM pa3Aere co3AaHure MoJreKyupHo-MexaHr{qecxux ruogerefi .

I4cnorusoBaHne o.qHoro r43 MeroAoB oKclrepl4MeHT€rJrbHoro nonyrreHl4r MoHocJIoeB

Ha3brBaeMoro Mero4ou Jleururopa-BnoAxerr. llprzvrep ycraHoBKr,I, HcrroJmsyeuofi

Anfl. peaJrrtarlr{r,r sToro MeToAa, npr4BeAeH Ha pl4cyHxe 2.

' B Kar{ecrBe rpaHr,rqHbrx ycroaufi (fy) il3] {Brr{rorcr orpa}Karoque v

[epr4oAur{ecKr,re. Orpaxaroulr4e creHKr,r: MoireKyna, Aocrr4rrrra.s rpaHr4rlbr o6racrlr

Pr,r cyHor 2- Y wasoBKa Jleurlaropa-Ero4xerr.

B coorsere'tBLrkr c 3TprM MeroAoM, Ha BoAHyro ocHoBy (nauua) HaHocI,ITcq crofi

6a:onrrx MoneKyn. flo o6e cropoHbr or sTofo cJror paclonoxeHbr 6apreprr.

floAnuxsbrM Moxer 6rrrr KaK oAr4H r,rr 6aprepoB, TaK u o6a. lloAslaxHrrfi 6aprep

(no4nnxHrre 6apreprr) rpnBoA.rrrc{ B ABI4xeHI4e, e}KvrMafl. pacnpeleJleHHble rlo

rroBepxHocrr.r BoAbr 6asosrre MoneKynbr. llo uepe yMeHbrxeHu.fl 3aH.f,rofi seqecrBoM

[noulaAr4, B3aaMHoe pacloJroxeHr,re MoneKyJI cTaHoBr.rrcq 6oree yilopflAotleHHblM.

Cuta, H e o 6xo4u v,afl, Anfl. qamu e fi ure ro c xarllr BeIIIe cr Ba, y Be ril4q r,rBaercf, .

B pesynrrare orrr4caHHoro npoqecca, Lr3HaqaJrbHo xaorr4rrHo pacnpeAeJleHHble

fro rroBepxHocTr4 Bolbr MoneKynbr oKa3blBarorc.s opraHI,I3oBaHHbIMI4 B

yroprAor{eHHyro crpyKTypy MoHocnox. B AamuefrureM, AJrr repeHoca nonyrleHHoro

cJror Ha rroBepxHocrb rnepAofi rroAJroxKl4, uonocrofi (rrporblKalor)) xecmofr

nogloxr<ofi, npuqeM or HarrpaBneHrzf, npoKoJla 3aBLrcr{T opue:nTar\vrfl, MoHocJIot.

llonropxx nporleAypy, Mo)r(Ho [oryrrl4rb MHorocnofi uue crpyKrypbl.



Onvrcauurrff npoqecc MoxHo cMoAenupoBarb c r4clorrb3oBaHr4eM MeroAoB

MoJleKyn{pHoro MoAenupoBanvrfl., B qaerHocrll, MoneKyn.spHofi MexaHHKr4. Ha

Aassoff c-raryLrvr B KarrecrBe 6agoeofi MoneKynbr 6rura nu6paua apaxrzHoBa.fl Kr,rcJrora,

KaK oAHo ns Hara6onee npocrbrx BeIrIecrB c auSrz$nnbHblMra ceoficrnauu. Ertra

nocTpoeHa MoneKynrpHo-MexaHr,rqecKar MoAenb MoneKynbr apaxr4HoBor4 Kr,rcJroTbr

(Pucynox 3) e cznoBoM rroire Amber llTl .

Pucyuor 3- Monexyna apaxuHoeofi Kplcrlorbl.

OurzNlus a\us, reoMerpr4r4 14 Bbrqr4cJreHr4e pacnpeAe rraanfl rracrr4r{Hblx 3apqAoB

rro aroMarr,r 6rrro npoBeAeHo c r4crroJrb3oBaHl4eM rlporpaMMHoro rlaKera Gaussian.

flocrpoeuuax MoAeJrb 6rua [Mrroprl4poBaHa B nporpavvrurtfi rlaKer Anfl

Mon eKynrpHo-Ar4H aMr4r{ecKlrx BbIr{I4cJIeHnfi OpenMM.

B uern€proM pa3AeJre r4cnoJrb3oBaHne rrporpaMMHoro rraKera packmol u

nocrpoeHr.re MoJreKyupnofi Mo,qeJrr{, coorBercrnyroulefi TexHorlorIan JleHrnaropa-

Blo4xerr. Bo.{Haq no.{nox{Ka u cttoit xaorl4rlHo paclpe,qeJleHHblx saA sefi MoneKyn

apaxuuonofi Kr4cJrorbr 6sutu noMeIrIeHbI B xourefiuep, unaeroulufr BIIA

np-rrMoyroJrbHoro napanneneulrneAa 6es nepxnefi creHrz. r{acrr 6oKoeofi creHrn

xoureftsepa, paciloJroxeHHa.rr Bbr[re ypoBHq Bo.ubl, BbrAeJreHa B orlenburtfi o6rexr

rnr r4crroJrb3oBatr4fl. B Kar{ecrBe rroABHXHoro 6aprepa. Cresxu xourefiuepa

cSopnarapoBaHbr vr3 nnaHapHbrx reKcaroHaJrbHbrx 3JreMeHToB, B y3nax Koropblx

pacnonoxeHbr r4cKyccrBeHHo yr{x(eneHHble aroMbl 14 HeprHoro ra3a (rennfi ).

Innxeuue cr,rcreMbr, IIoMraMo ckrn BHyrpeHHefo B3al4MoAefi,ctsur, MexAy

qaerraqaMl4, 3aAaB€Lnocb rIoJreM cI{JIbI T.sxecrl4. Kporvre '3Toro, Ha xax4rtfi aroM

xonrefiuepa 4eficrnyer cr4noBoe noJre, noreHlll4an Koroporo I4Meer BI4A



qi{x,y,s) : c[{x- ni}t + [v - ]i)'+ {z - zt)'J (l)
r4e C - BecoBofi r<oe$$r4qr4eHT, (*,y,2) - roqKa, B Koropofi err.rracrfl,erafl,

3HarleHrae rloreHqvara, (xi,yi,zi) - Haq€ulbHat IIo3I4rII4f, aroMa. OqeevAHo, rrro ecJII4

aroM HaxoAr,rrc.fl s cnoefi HaqaJrbHofi uosvqzu, qeficreyrcqat Ha Hero avra paBHa

Hynro. llpra y4anenvrvr or gToro nonoxeHnfl, aura Bo3pacraer.

[na peanv3a\vr4 ABH)KeHr4f, [oABur]KHoro 6aprepa npl4MeH{nc.{ IroreHl{I4an

cxoxero Bvrna

dr,{x,y,c) : f,[(r - Hi)z + fu'--]', - Y]'+ {r - 11}21
(2)

r.qe Y-nelvrrvr*a cMeuIeHHx 6apsepa. Ocramnbre nepeMeHHble re xe, rrro I4 B

rrpeAbrAyrqefi Sopvryne.

Mo4enzpoBaHr{e upoBoAlrnocb.rrpl4 reMrleparype 300 K. Ha HaqaJIbHoM 3rarle

npoBoAr4nacb Mr,rHr4Mu3awfl, sHepfr4ra clIcTeMbI I{ B Ter{eHI4I,I HeKOTOpOfO nepI4OAa

BpeMeHU (,uo ycraHoBJreHr4r crarlr{oHapHoro cocrotHl4x) vro4eru4poBaHl4e nelocr 6e:

ABr4x{eHHq 6aprepa. KpnrepueM ycraHoBJreHu{ cralllloHapHoro cocrotHl,Ifl 6rtlo

cHl4xeHue cpe4Hefi reMneparypbl cl4creMbl Ao 300 K.

llocle ycraHoBJIeHufl cl4creMbr, [poBo.ql{Tcf, llocrerleHHoe lloluafoBoe

r43MeHeHr.re napaMerpa Y, Bbr3brBaloulee cABI,Ir noABIaxtHoI-o 6aprepa. llocle

KaxAoro cMeuIeHHq TeMlepaTypa cucTeMbl yBenl4qllBaeTafl B OTBeT Ha yBenI4rIeHI,Ie

AaBneHr4r. Cne4yrorunfi rrlar [epeMerrlernfl 6aprepa rrpoBoAnTct rIocJIe Bo3Bpara

TeMileparypbl K HopManbHoMy cocro{Hl4lo.

B pesynrrare onr4casuofi nporleAypbl, H3HalIaJIbHo xaorurlHo pacnoJloxeHHble

HaA IIoBepXHocTbIo BoAbI MoneKynbl cocTaBI4JILI cTporo y[op-sAorleHHy]o cTpyKTypy'

9



3AKJIIOIIEHI4E

Ycrasonra Jlesruropa-Eno4xerr rlo3BoJl.ler pa6orarr c tuupoKl4M KpyroM

BeIIIeCTB: HI{3KoMOJIeKyJItpHbIe I{ BbIcoKOMOneKyJItpHbIe, HepaCTBopLIMbIe II

orpaHzireHHo pacrBopr,rMbre. Auuaparypa o6ecneql,IBaer BbIcoKyIo rotlHocrb

KoHTponf, Bcex craAufi npoqeaaakr Moxer 6rrrr yc[errrHo r4crroJrb3oBana Ars qerefi

coBpeMeHuofr uasorexHoJrort4r4.'

B pe3ynbrare rrpoBeAeHHbrx Bbrrrl4cJII4TeJIrHrIX sKcnepI4MeHToB MoxtHo

'c.{enarb BbrBoA o npuMeHr,rMocrr4 npeAnoxennofi MeroArrKr4 l.nfl co3AaHI4{

MareMarr{rrecKux MoneKynf,pHbrx uoAenefi MoHocJloen. MeroALIKa He ofpaHl4qeHa

LrcrroJrb3oBaHr4e B KarrecrBe 6asoeofi MoJIeKyJIbI apaxuuonofi KLIcJrorbII{ Mox(er

rrpr4MeH{Tbafl. 
^ns. 

MoAenvpoBalnufl. croeB pa3nl4r{Hofi ron$lrrypa\vu, B ToM rrucre

ocHoBaHHbrx Ha HecKoJIbKI,Ix 6asonrlx MoJleKyrax. BosNIox(Ho raKxe I4crIoJIb3oBaHHe

pa3nr4qHbrx MoJreKyn-nrclroveuufi, KaK cpaBHI4MbIX rlo pa3Mepy c 6a-sonrtlvlz

MOJreKyJraMrr, TaK Lr 3Harrr4TeJIbHO npeBocxoA.flulux lIX.

l0
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