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orpuquanrnoro olnoHeuTa o Ar{cceprarl onHofi pa6ore Kuprals Tarlantr lOprernrr

(CAMOOPfAH\I3 AIJVIA TEPMOT{yBCTBI4TEJIbHbIX 3BE3AOOEPA3HbIX IIOJII4-2-

AJIKI4JI-2-OKCA3OJII4HOB C BAPbI4PYEMbIM CTPOEHI4EM NYqEIZ B BONHbIX

PACTBOPAX), npeAcraBJreHuoii Ha coHcKaHHe yreuofi crenentr :ra:uglv4ara $usuro-
MareMarr.rqecKux Halr( no crequaJrbuocrlr 02.00.06 - srrcoKoMoneKyrspur,re coeAraneHus

,{ucceprarluonuar pa6ora Kupu:re Tarrrnrr IOprenutr flocBs[Ieua anurtr3y fipoqeccoB

cllMoopmr{a3arlurr repMoqyBcrBnTeJrbHbrx snes4oo6pasur,x nonr,rMepoB B Boarrbrx pacrBopax,

BbrsBreHHIo BItrrxrpIli crpoeHl,It ny.{efi Ha rI4ApoIHHaMLtrrecKIre xapaKTepr4crrrKrur

ror$opuaquonnbre [apiuerpbr raKrrx [onr4MepoB B paBrrbx pacrBopr.rrenrx, paccMorpeHxro

<pa:onrx nepexoaoB B r.rx pacrBopax flprr Bapnaqrrr4 KourreHTparlr4r.r r.r reMfieparypbr.

AKrvarr,Hocrb 4r.rccepraqr,roHHofi pa6oru oflpeAensercr reM, qro repMoqyBcrBr.rrenbHrre

[onLIMepbI IrpllBneKaror npl,IcrilnbHoe BHI4MaHLIe ucc:re4orarelefi B cBf,3ra c [epcneKTHBaMI4 I,IX

rIc[oJI63oBaHr{r B MeA[rlrrucKrdx u 6uorexuolorlrqecKxx pa:pa6orrax, n 6r,roraraluse, npra

(lopuuponanr,ru cr{creM AJrr AocraBKr,r neKapcrB u.Ep. flpu groM rroAaBJrrronlee 6oltruuncrno

r.rcc:regonaxufi cBs3aHo c paccMorpeHlleu ,ruHeftnsn< fionlrMepoB. Brraecre c reM, [ojllrMepbr

cnoxHofi apxr.rreKTypbr, K KoropbrM orrrocrrcr uclolrr3yeMbre B Av cceprarlrroHnoft pa6ore

o6pasqrr, orKpr,rBilror HoBbre Bo3MoxHocrr.r Lrx npa(Tr.rqecKoro r4crro:rb3oBarur.

3nes4oo6pa:urre noJrr.rMepbr, 6.narogapr Ha:rr{q[ro cnequrfuvecroro qeHTpa BerBJreHr.rr,

cnoco6soro r< r<oururer<coo6pa3oBaHrrro c opfar{r4qecKr,rMu r4 HeopraHr.rqecrt uz cy6crparauu,

Mofyr cnyxr.{rr ocHosofi rpopur.rpoeanur MHoroKoMnoHeHTHbD( crpyKTyp pa3nr,rqnoro

Ha3HaqeHI,It. Jfto6r,re cse,qeHr.rr o rou$opuaqr4oHHbrx xapaKTepucrr,rKzx raKr4x [oJrr4MepoB flplr

BapI,IaIII4I,I I4x cocraBa u crpoeHl{t, a raKxe o BrasHr.rr4 pa3rl,IqHbrx pacrBopl,ITenefi ga coctogttue

cLIcreM c I{x yqacrl,IeM npeAcraBlurror Hecounennrrfi rutepec.

Ilparct:llqecrcaq lHa.r[]toctr BbIIIoJIHeHHoTo rlccneAoBaHl{t raKxe He BEI3bIBaer corvrnenuii.

flonfrennrre B Arrcceprarlr4or{uoft pa6ore aaHHbre MoryT 6rnt }rcno[,sonaHbr flpu [poBeAeHr,ru

HarlpaBneHuoro cvHTe3a r{oB6rx nonr,rMepoB, a ra(xe npz paspa6orre MeroAoB uoAr,r<buraqnu

:nesqoo6pa:nsx nonrrMepoB.

HogngHa noJllqenubrx aaHH6D( 3aKJlloqaerct B I4clronr,3oBaHlrlr HoBbx nonlrMepoB, B

conocraBJleulrl4 AaHHbx Anr prAa enee4oo6parnrx rron[MepoB c JryraMr,r-cononr4MepaMrr, B ToM

rrr4 cne c rpaaueHTHblMr4 nyqaMII.



,{lrccepraqzonnas pa6ora cocrol,IT LI3 BBeAeHLIt, Tpex rnaB, Br'IBo,qoB, cnr,rcra qurupyeuofi

nr4Teparypbr, xoroprfi coaepxr{r 134 nauNrenosauu.t. Pa6ora u:roxena Ha 118 crpannqax, ona

coaepxur 3 ra6rnqu u 40 pr,rcyuron.

Bo BseAeH[u o6ocnosaua aKTyarLHocrr nrr6pauuofi TeMbr, orMeqeHbr Hayquar{ HoBI43Ha I{

lpaKTlrrecKarr 3HarmMocr6 pa6oru, cSopuynuponaubr qeru u 3a4av.v rIccJIeaoBaHIr{,

II3JIOXeH6I OCHOBHI'Ie IIOJIOxeEItt, B6IIIOCIIMLIe Ha 3aIIIIITy, IIpI'IBeAeHBI CBeAeHI'It O II'ITIHOM

BKJraAe aBTopa u o6 anpo6aponauru{ pe3ynbraroB I4ccJIeaoBaHI,It.

Ileprar rJraBa Auccepraur,,r rrpeAcra.Br.ter co6ofi o6:op rrrreparypbl Iro reMe

Ir4ccepraqr4r4. B rrtase [peAcraBnerr rocraroqHo rny6oxr.rfi aHanu3 coBpeMeHHoro cocrotHl4t

uccreaosaHufi TepMoqyBcrBI4TeJIbHbx rIoJIIraJIKI,IJIoKca3oJrI4Hor (nAO3). Paccuorpeur'r

ocuoBHbre rroAxoAbr K crruTe3y nngefinrx |IAO3, o6cyNgenu sau6oree 3HaqlrMr,re pe3ynbrar6l

ncc:reaosau[ft fIAO3 cnoNnoft apxurexrlpu, B ToM ql,Icre I4 :nes4oo6pa:nrx. Omreqeso

BJrr,rrHr,re gnunrr ryrefi, vx rtLrclra, rrrapo(bo6nocrl4 IIeHTpa BerBneulrt, a raKxe rruru'r^r4s,

Kor{qeBbx $ynxqr,ronarurrx rpyflfl Ha repMorryBcrBl4Temuue cgofictga sne:4oo6pasnrx

IIAO3. O6cyxaeHbr rrpeAcraBneHHbre B nltreparype AaHHbIe o caMoopranl43arl[I,I B pacrBopax

arc IIAO3 pa:nuuuofi apxvreKT)?bl 3ra r:rasa aeMoHcrplrpyer uy6oxue suarur Kupzls

TarrsHrr lopreruu npo6relraruxu u cocro.f,Hu.f, uccre4oranufi, orHoctuuxct K TeMe

Ar4cceprarluu. flasa saraHqr,rsaercx tpopuyrltpoerofi saaa.{ Al4ccepraquounofi pa6otr.

Bropan HraBa Ha3brBaerc.r <3xcnepuIvteuTaJrblrtu .racrb>. OHa coaepxr,{r oIII4caHIre

lrcnonnyeMbrx n pa6ore MareplrzuroB (nonuuepon) r{ MeroaoB rrccJreaoBaurrr (craruvecroro u

alrnaMuqecKoro pacce.f,Hr{r ceera, ryp6Ia4nMeTplru, BtrcKo3r,{Merpr{[, ceALIMeHTaII]IoHIro-

4lr${ytr,ronuoro anarusa). 3Aecr Ne npeAcraBneHbl cBeAeI{I4t o MoJIr,HoM coorHomeHulr

:reuren [3O3]/[ZIIO3] n vcnoJrr,3yeMllx o6parqax I,I HeKoropr'Ie 3Kcnepl4Menrzrn6Hble AaHHbIe,

oTltoctrqllect K I,(x l{3yqeHl{ro MeToatMIl cBeTopacceqHus, ceAI{MeHTarIrII4, BI,Icxo3I,IMeTpr4ra,

arrHrttr,t14trecKoro paccerHHr u ryp6lrauuerprn.

Creayer orMerurb npo4yvannrrfi err6op o66eKToB I,IccJIeAoBaIrut. Pasuoo6pa:ue

[cnonL3yeMErx n pa6ore nonuMepoB (eee:qoo6pasusre Bocr,M[nyqeBl'Ie rronrlMepll c

rarmc[8]apeuorrru (KA) rapoM r4 pa3nuqubrMr.r nyrraMr,r, B KaqecrBe Korop6D( Bblcryrlanu

6rox-conollrueprr tI3O3 u IItr4IIO3 c pa3nurlHblM nopsAKoM fipficoeAlrHeu t x .r4py 6o:ree

rlrgporfumuoro 6nora fl3O3, rpa,qrleHrHbrft colonaMep e,rrlr- (3O3) 14 r43onponrlnoKca3oJllrHa

G4nO3), B KoropoM coaepr€xr4e 3BeHbeB I4[IO3 I'renu'uBanocb rlo Mepe yAaneHut or uenrpa

nerueuur). Eruru rarcNe EcrroJrb3oBarrlr manefinrre aHaJror[ Jrf{efi - rpa4ueHTHblfi cononl{Mep

II(3O3-rpaa-?IIIO3) u 6:rox-cononzrr.rep II3O3-6:ror-IILIIIO3. flouuuo 3Be:A c

coflonrrMepHbrM[ nyqaM[ usyreu KA-(fl3O3\ c [o.ur,rgTrrJIoKca3oJlItHoB6IMI4 nwaMr4 rt

rrrApo0o6n6n\4r4 KoHIIeB6IMI,I qerroqKitrral{ {qHr{H:. Taxoft no46op [onI,IMepoB An-r



IIpOBOALIMOTO I4CCIeAOBaHI4.f,, HeCOMHeHHO,

paccMarprrBaeMofi araccepraquu.

UBT'EIC'. OAHOI,I II3 CIIJI6HbIX CTODOH

I.nasa 3 r.Bn;ercfl. qenrpa,rrnofi, oHa coAepxr{T orrucaHrre ocuoBubrx gKcnepxMeHToB Ir

ananr.r3 non)qeuHbrx pe3yn6Taros. B rnaBe paccMorpeHo rroBeaeur4e ro;u-2-atl<ul-2-

oKca3oJrrrrroB c BapbrrpyeMr,rM cTpoeur4eM ryreft n xropotpoplte, B KoropoM accorlr4arl,IBarle

tBJIeI {t Ee [pOtBJItIOTCt, I'I3rIeHI'I TeMIIepaTypHbIe 3aBI'ICEMOCTII xapaKTepI4CTI'IK BOAHEIX

pacrBopoB sreagoo6pasurrx nonuMepoB c parnuqHr,rMr.r nyr{rllarr, rrccJreaoBaur,r rrpoueccbr

caMoopraHr43arluz u tfa:onoro pacciroeHr.rr B BoaHbrx pacrBopax raKlx [onuMepoB.

Br,roo4rr, cQoprnrynuponanur,re n pa6ore Ha ocHoBaHr{r{ ar{aJrrr3a ncei conorynrocru

flonyqerrrr6rx 3Kcnepr4MeHTanbHbx aaHr{r,x, KoTopr,re 3aBeprnaroT TeKcT arrccepTarlufi,

lpeAcraBnrrorcr snorre o6ocHosaHHbrMr,r.

,{ocrorepnocrr fionyrreHHr,rx AaHHbx r4 KoppexTHocrb c$oplry:ruponanurx n pa6ore

BbIBoAoB o6ecneqtzeaetcg ]Ic[oJIb3oBaHneM B3al{MoAorlo.]rutlotqlrx MeroAoB LIccJIeAoBaHI{t,

HeDpoTI,IBOpeq[BOCTbIO tt COTIaCOBaHHOCTLIO [OnyqeHHbIX pe3ynbTaToB, KOMIJIeKCHbIM

noAxoAoM K r't ccJre.uoBaur,rro cnoiicre snes,qoo6pa.susx noJrrrMepoB B pacrBopax,

BocIIpoLI3BoAItMocrbIo 3Kclepr{MeHTanbubrx AaEHbrx. Pa6ora rpouua aripo6aquio na

MexlynapoAubx u ncepoccafi cxux cr{Mrro3vyMax r.r ron<pepenquxx.

Coorsercmr4e Arrcceprar{r{oHnofi pa6orrr gaserenHoft c[equiurbHocrr,r 02.00.06 -
BLrCOKOMOJreKyJrrpHbre COeAnHeHr4r [OATBepXAaeTCr rleJrbro V 3AAasaMV lICCneIlOBaHUt,

ucrlonr3yeMbrM Mero,u[qecKr.rM rro,qxoAoM, ny6rranaqr,refi ocHoBn6rx HayqHbrx pe3ynbraroB B

npoipurunx HayqHrrx x)'pHanax. Cogepxanae Ar,{ccepraur4r4 Aocraroqno [o.]rHo orpaxeHo B

anropeQepare.

B xaqecrse nalr6onee cy lecrBeHHbrx p$yn6TaroB pa6orrr c:re.4yer orMerlrrb HoBbre Aarrnlre o

r<ou([oprvraqraouur,x csoficrgax TepMoqyBcTBuTeJrbHED( 3Be3Aoo6pasnrrx [oruMepoB, nyqaMa

Koropblx tBrqrorcr couonr.rMepr,r, B ToM quc;re rpaarreuTHbre colonrrMepbr. V6eAurensso

noKaBaHo, qTo BJIII'HI,Ie TeMnepaTypbr Ha rrpoqeccbr arperaqfiu LI KoMnaKTlr3ar{ttr4 Tav]rx

MOneKyn B BOAr{bX pacTBopax cyuecTBeHHo 3aBrrcr4T oT cocTaSa 14 pacrroJroxeHr,rr pa3n{qHr,rx

srenren (rr,r4porpo6urx lr ru4porpuruurx) n ryrax. flonyreur,r rleHubre AaHHbre o (ba3oBoM

paccnoeHr.rr4 B Bo.qHbx pacTBopax arra(purf lrmurrx noJrr4MepoB cloNlloft apxr.rTeKTypbr.

Oco6euHocun arrccepraqnoHHoft pa6oru sBrrercq r4 peueHr.re praa MeroAonorr4qecKr4x

3aAarl' CBS3aHHLIX C UCnOJIb3OBaIIHeM 3KClepI4MeETilJIbHI'rX MeTOAIIX Ant aHanl43a UOBeAeHI4.s

:ne:goo6pa:nrx nonr4MepoB TaKofo rr,rfla, B ToM rmcne flpu [poBeAeHrrr,r reMrreparypHrrx

I{ccreroBaHI,Ifi.



Ar.rccepTarlplr Harr]rcaHa rpaMorHo, AocTaToqHo JraKoHr.rqHo, ooopMreHa aKKypaTHo,

PI.ICYHK}I I4 TA6NUUbI XOPOrnO I,I AOCTATOqHO IOJIHO I,IJIJIIOCTPIIPYIOT sKCNEP[MEHTAI6H6Ifi

MaTepr{an.

flpu urenr.ru 4r.rcceprarlur,I Bo3ur.rKaer prA BolpocoB.

1. B pa6ore u3].".ranu ourr,rqecKr.{e xapaKTepr.rcrr.rKr,r BoAHbrx pacrBopoB non MepoB B

ur'rpoKoM Azana3oHe reMneparyp. c xaroil cKopocrEro npoBoar4nr{ rI3MeEeHr{s

reMneparypbr, 6sEtu Iu [poBeAeHbr cnequaJrbHr,re MeroAr,rqecKr.re pa.:pa6orxu glr
rrpeAorBparrleHax o6pa-sonanux urzKpony3r,rpb(oB, Koropbre Mofyr r.rcKa3r.rrb p$yJrbrarbr

3KC[eprrMeHToB (neperueurranauue, Agra3arlr4.f, noAu z gp.), a raKxe anr Hr{Benv poBaHrrt

BO3MOXEOTO HeOAHOpOTHO|O Ir3MeHeHI4t IJTOTHOCTI,I XITAKOCTT.I r.r:-Sa narpenarru.a?

2' [rpu rr3yrreHr4r, pacrBopoB nonr4MepoB MeroaoM cBeropaccesHr.rc s fraBe 2 orMe.{aercs

orcyrcrBr{e acr.rMMerpr4r4 paccergr.r.s A.rrr Bcex lt3)rqaeM6rx n pa6ore norr{MepoB, qro

xapaKrepEo .qJUI ManEx no cpaBHeIrEIo c 4nunoft BoJrHBr paccerr{Eoro cBera rracrr.rq.

ornoczrcq nr.( 3To yrBepxregr.re K aHaJrr.r3y [oBeaeHr4r crlcreM npu paccMorpeHrrrr

pacrBopoB fionraMepoB roJrbKo B x,ropo$opnae, TaK KaK pa3Mepbr arperaroB B BoaHbrx

pacrBopax rocrr.rfaror AocraroqHo 6o:rurr.rx suaqenraft ?

3. B 4uccepraqrrr.r B piBAene 3.2 a:r.{ soAHHx pacrBopoB snesa KA-(fI3o3-6nox-fILIlIo3)

u I(A-II(3O3-Ipag-I4IIO3) c [peBanr4poBaxr.reM ru4potpo6urx

I{3onpomrnoKca3oJrrauoBbrx 3BerrbeB Ha nepuQepuz, o6cyx4aercx $opuuponanne rpex

T[noB qacr[rl, orrr,rqaroquxcs 3HaqeHr4eM rr,rApoAr4HilMr.rqecKoro paAr.ryca. flpz erou

6ucrpar MoAa B pacnpe.qeneHr.ru r4HTeHcuBuocrr,r pagceqHHofo cBera no

fr,rapo,4uHaMr4qecKr4 M paA[ycaM npr.rlEcbrBaeTcr r4H,ur.rBr4AyanbHbrM MoneKynaM,

Koropr,re r pa6ore Ha3brBarorcs (yHr,rMoneKynrpHbMr.r Mr4rleJrJraMr.r>>. B css3r4 c qeM

6rrlo ueo6xo4uMo BBoar.rrr Tar(oe rroHsrue, xorr r pa6ore orMeqaercr, qro pa3Mep

rrHAr.rBr.rAyarnbHLrx MoneKyn n xloporpoprue [paKTr4qecKrr He ornr4qaerc, or pa3Mepa

rarux vuqe.:r:r? lna gpyrlrx rr4[a qacrr4q oTHeceHo K afpefaTaM, $oplrr.rpyerrarnr sa cver

$opuvporanux BoAopoAHbrx cesseft. KaK NroNHo o6s.f,cHltrr QopuupoeaHr.re B rarrrx

clrcreMax r.rMeHHo aByx rlrfioB arperaron? Karyro ponb r.rrpaer pac[onoxeur.re

ruqpoQo6urx rpyrlrl rlp Me)KMoneKyn.spHrx xou:rarrax? Tax rar< IIpLI ucrrojrb3oBarrtfi,

nl,IuefiEbrx fionr.rMepoB (c'tp. 73 4zccepraqur.r) HaKa(r4x arperaroB ne ua6mo4aercr,

o3Haqaer Jrrr 3To, qro 3a arperaqr4ro orBercrBeHHo ronbKo ru4po<po6noe <rgpo >

rne:4oo6pasnrx lo:ruuepon? VcxostS uz roro, qro paccMarpr,rBaeM se 2.rwna arperaroB

ornr,rqarorcs 6o:Ibllrofi ycroftvrrocrrro npu r,r3MeHeHr.rr4 KoHrleHrpaquu rrojruMepoB, ecrE

nI4 yBepernocrb, qro raKr.re o6pa:onauur He cyulecrBoBanu B pacrBopax a pLroptr,

rBJrrrcb, Harrpr4Mep, 6olee xpyuuurrar,r uaxpovrolexylauu?



4. Hecxo:uo 3arpy.{Hrer qreuue H orc}'TcrBr4e B HeKoropbx cnyqa;rx neo6xogaulx

cseAenufi B noAfirrcrx K pr.rcynKaM (uanpuuep, He yr(a3ax pacrBopr.rrenr ua puc. 21, puc.

zol .

Brrcr<a:auuue 3tueqaHltt He cHLIXaror 3HaqllMocrb BbI[oJIHeHEofo ,IccJre,qoBaHI,It. Ilorryqen

6omuofi o6reu ercnepr,rMenTaJrbHlx AturHbD(, I4crroJrb3oBarrbr pmnr4qHbre coBpeMeHHbre H

un(f oprraarunnrre MeroAbr r4ccJreAoBaur4r, [poBeAeHa 6orunas uero4rzvecrcar pa6ora,

[onyqeuBr HoBbre AaHHbre o rcon(poprraaquonurx ceoficrsax sne:goo6pa-:nrrx MaKpoMoneKyn.

flocrasrenurre n pa6ore sagavlr perneHr,r nonHocrbro.

Ha ocgosaHu[ cKa3aHHoro Bbrrrre MoxHo 3aKJrroqr.rrb, rrro ar,rcceprarluouna.r pa6ora Kr.rprEne

Ta:rr,.xnrr lopr,eonu (CAMOOP|AHI43AUI4TI TEPMOWBCTBI4TEJIbHbIX

3BBNOOEPA3HbIX TIOJIVI-2-NIKLIN.2.OKCA3OJII4HOB C BAPbI4PYEMbIM

CTPOEHI4EM JIWEIZ B BOAHbIX PACTBOPAX> noJruocrbro orae.raer rpe6onanusrr.r BAK

K A[cceprarlr4{M, flpeAcrasneurbrM Ha colrcKaHrle yveuofi crefleHlr KaHAr4Aara rpu:uxo-

MareMarr,rqecKr4x uap< (n.9 lloroxenlrs o [p[cyxAeHr,rrr yueuoft creneuu, yrBepxAeHHoro

flocrarronneHlrerrr llparr,rre.nrcrsa Poccuftcxofi @e4epaquu Ns 842 or 24.09.2013, peA. or

30.07.2014), a KuprEne T.IO. saclyNunaer rrpucyxreunx eft yvenoft cre[eHr.r Kar{Ar{Aara

$ztuxo-uareuarr4qecKr,rx HayK no c[eqr{aJrbHocrr4 02.00.06 - BbrcoKoMoJreKympHbre

COEJIUHEHI,I'

flpo(!eccop xa(f e4prr uorercyrupuofi
6aorpu:uru u (f u:urrl noluuepon
tprzsuvecxoro tparcynrrera

@egepanrnoro rocyAapcrBeuHoro 6roaNeruoro
o6pa-:onaremnofo yqpexreHur Bbrcrlero
o6pa:oranr,rx <Caurr-llerep6yprcrufi
rocyAapcrBeHHLrf yHr{Bepcurer>,
qorrop <pu:uro-MareMarl,Iqecrr4x HayK

(02.00.06 - rucoKoMoneKynrpnr,re coe4unenu-r),
npo(!eccop

198504 Caurcr-Ilerep6ypr, flerepro$,
Yrsxuorcrar yl., 4. 3.

TereQon: 8(812)4284388
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02.10.2018 r.

[q6yr*ew noAro'r'oBreH

I tl0ssAKe I4CnoIHeHr{t
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