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ee4yrqefi opraHlr3 arl krn - (D e4epamHoro rocyAap crBeHHo ro aBToHo MHoro

o 6pasonareJrbHoro yqpexAeHrrr Bbrcuero o 6pa:o Bannfl, << Cenepo-Kasra3cxufi

Se4epanrnnfi ynunepcl4rer) (CKOy) -
Ha Akr cceprarllroHuyro pa6ory JlanAnxoscxofi Alurrr B alenrIEnoBHbl

< SrcuepuMeHT€rJrbHoe o 6ocHoBaHr{e u paspa6 orKa rexHoJlorul{ MoJIouHo ro
MopolKeHoro c Spyxrosofi v rperalo:ofi>>, rrpeAcraBileHrrylo Ha coI{cKaHI{e

yrenofi creneHE KaHAr{Aara rexHuqecKl{x HayK rlo cileIII{€IJIbHocrLT

05.18.04 - Texnonorllrl M.f,cHbIX, MoJIoqHbIx u pu6uhlx IIpoAyKroB LI

xonoAl{nbHbrx rpon3BoAcrB B AtlccepralllaoHHblfi coser A.006.02 | .02, npu
@f EHy <(De4epanrnrrfi uayruufi IIeHrp rII{IIIeBIIX cl{creM

uu. B.M. fop6aroau PAH

Arcrya"nrHocrb pa6ornr.,{zcceprarluoHHoe LIccJIeAoBaH}Ie [ocB.flrrleHo

perrreHrlro upo6leusr [po]r3BoAcrBa rroJlesHof An.a 3AopoBbt rIpoAyKqIdI{ B orpacJll4

MopoxeHoro. 3ro o6yclonreHo pocroM qI{cJIa nro4efi, BeAyIIIux s4oponufi o6pa:

xr{3Hu, 3HaqrrreJrb*afl. rracrb Koropbrx npeA[oqllTaer rlorpe6lenue [poAyKToB c

Hr{3Kr{M ilrprKeMr{rrecKr{M LrHAeKcoM 14 c HIasKofi tr{accosoft Aolefi x}Ipa. B

HacTorrqee BpeMr 3Harrr{TeJrbHaf qacTb accopTl{MeHTa npeAcTaBJIeHa Mopo)KeHbIM

nnona6up. O.qna E3 npLrqHH - BbrcoKr,re opraHoJlerlTplqecKlle rIoK€t3areJII{ [poAyKTa,

Bo MHoronr o6ycnoBJreHHbre BbrcoKLrM coAepxaHl{eM cyxlrx BeIrIecrB, )Kvrpa vr

caxapo3br B qacrHocrrE. MolorrHoe MopoxeHoe xapaKTeppl3yercs, KaK rIpaBIaJIo,

HeKpeMoo6pa:nofi KoHctrcresqzefi vr crpyrrypoft c opraHoJle[TuqecKu

orqyTI{MbIMI{ KpI{CT aTTIIAI.'{II JIbAa.

B cBfl3Lr c orHM Ar{cceprarluonHa.f, pa6ora JlaHAIaxoscxofi Alruu

BalenrunoBHbr, Ha[paBJreuHa,f, Ha paspa6orry rexHoJrorw{ MoJloqHoro

MopoxceHoro c Hra3KuM coAepxaHueM xupa c KoMlo3w\uefi. caxapoB (Spyrrosu n

M.C. Tpoipnrraor

rperalosn), cnoco6crnyroqefi tlopuupoBaHl4lo MeJrKIrx KpI{cr€LJInoB JIbAa u



cHI{XeHpIIO UIUKeMI4qeCKO|O I{HAeKCa, trBJItrETC' aKTyzrirbHoft 3aAaqeft,

coorBercrByroqefi Tpe6oBaHurM <Crpareruz noBbIIIreHI4-f, KarlecrBa nnqesofi

rrpoAyKrluu n Poccuficxofi @egepaqukr Ao 2030 roAa)).

.{ocronepHocrb, rroJrHora ony6.rrurcoBaHuq u aupo6upoBaHus ocHoBHbIx

no.rroxcenufi A p$yJrbTaToB AHccepTaII[rIr rtoryqeHHblx aBTopoMt

nOATBep)KAAeTCfl, 3Har{pITenbHbIM O6reIraOU BbIIIOJIHeHHbIX SKCIIeppIMeHTUUIbHbIX

14ccneAoBa5rufi, c I{crroJIb3oBaHI{eM coBpeMeHHbrx MeroAoB auaJrr43a,

MareMaru.recxofi vr crarr{crra.recxofi o6pa6orr<ofi AaHHbIX c upI{MeHeHI{eM

KoMrrblorepHblx [porpaMM.

OcnoeHrre HayqHbre pe3yJrbrarbr lr rroJlox{eH vrs. AuccWTaIII{oHHofi pa6oru

ony6nraroBaHbl B 16 nerlarHbrx pa6orax, 6 u3 KOTOpbIX B )KypHaJIaX,

Poccrau, vtZ B vrsAantrflx,

Pesynrtarur uccJleAoBarruit
peKoMeHAoBaHHbIX BAK upu MuHo6pHayKI'I

uHreKcrrpyeMblx Web of Science v Scopus.

rpeAcraBJreHbr rra 4 HafrHo-rpaKTlrqecrux xouQepeHllklf,x c MexAyHapoAHbIM

r{acrr{eM.
Hosusua, TeopernrrecKas H npar$Hqecrafl 3HarllrMocrb lrccJleAosaHnfi.

Hayrrrax HoBr{3Ha Ar{cceprarluonrtofi pa6orrr 3aKJlloqaerct B ToM, qro

JlanAuxoscrofi A.B. 6ul o6ocHoBaH cocraB MonorlHoro MopoxeHoro c uugnofi

naacconofi Aonefi )Kr.rpa 6es Ao6asreHHofi caxapo3bl, 6asnpyrot4uf,rcx Ha

Kpr4orrporeKropHbrx csoficrsax KoMrro3rzllr4v caxapon (Qpyrro3bl I{ rperalossl) u

nnrrleBbrx BoJroKoH, oKa3brBarculefi noroxllTeJlbHoe BJII{rIHr4e Ha rryKnealllllo }I

Ar{cnepcHocrb Kpncr€urrroB JrbAa. Anropou rarcKe paspa6otaHbl crlHeprerl{uecKlle

, KOMnO3]dlqJ.i.LT fr4ApOKOnnOr{AOB }I SMyirbfaTopoB Ans MoJloqHoro MopoxeHoro c

ycr,rJreHHbltu cra6nnll3rlpyrcqzu s$tferrorra.

Teoperu.recKa{ 3HarruMocu pa6oru 3aKJrroqaercfl B gKcnepLIMeHT€IJIbHoM

o6ocnosanvru Hyrpr4eHTHoro cocraBa lr [pI,IHIII{rIoB crafiulrvr3a\uu crpyKTypbl

MoroqHoro MopoxeHoro c HIlsrofi Maccosofi Aonefi Xupa c Spyrrosofi u

rperarosofi.
llpoae4dHnue riccneAoBaHnfl. nocnyxl{Jl}I Teoperuqecrcofi ocnosofi l^Irfl

pa^:pa6orKLr rexrrkrqecrofi AoKyMeHrarlun Ty, Ttr{ TV u BHeApeH}I.f, rexHororkrkr

MoJrorrnoro MopoxeHoro c tlpyxrorofr 14 rperarosofi Ha 4eficrnytoulnx

npeArrpurrr{J{x orpacJru: AO <HonorysHerlrufi xJlaAoKoM6unar> uWl (flauruH)

(@a6pr,rra MopoxeHoro <<,,{auafi c>).

Oqenrca coAepxanr{fl Arrceeprauurr, ee 3aBepllreHuocrrr B lleJrotu. Ha

paccMorpeHlre upegcrbnleua Ar,rccepralll{oHHatl pa6ora, cocrotlqat r43 BBeAeHHfl',

o6sopa Jrureparypbr, MeroAlr.recxofi Lracrr4, gKcnepI,IMeHT€uIEHoit uactu, ocHoBHbIx

pe3yJrbraroB rr BbrBoAoB, cnucKa Jrl4Teparypbl, npnnoxenufi. Pa6ora pI3JIoxeHa Ha

133 crpaHuqax, coAepxsar 43 pucynxa, 29 ra6m,nl u 5 upuloxcenufi. Cnucox



Jrr.rreparypbl

aBTOpOB.

coAepx{I,IT t29 Ha}IMeHoBaHvrit oreqecrBeHHblx Lr 3apy6e}KHbIX

Bo BBeAeHrr[ AlrccepraHToM o6ocnoeaHa aKTy€trlbnocrb reMbl pa6orrr,

orrpeAeJreua rlenb Lr rrocraBJreHbr 3a.qaqu uccneAonauuit, c$oplryru{poBaHbl Haylnafl,

HOBII3Ha, TeOpeTLrqecK€uI u ilpaKTI{IIecKEUr 3HarILIMOCrr pa6Orrr, yKa3aHbI OCHOBHrIe

floJro)KeHlr.fl, BbrHocr{Mbre Ha 3arrlrrry v cBeAeHus, o6 aupo6aqul{ rIoJIfreHHbIX

p$yJrbraToB.

B uepnofi rJraBe aBTopoM [p]rBeAeH aHalru3 3aKoHoAareJIbHbIX vr

HopMarlrBnbrx AoKyMeHToB B o6racru 3AopoBoro rrvrrankrs., 4eftcrayroqnx B

Poccuu u za py6ex{oM. Oupe4eneHa poJrb xupa u caxapo3bl rlpu qpou3BoAcrBe

rrpoAyKToB rrrrraHLrx, o 6osHaueubr KoMrroHeHTbI, [pLIMeHeHue Koropbrx Bo3Mo)I(Ho

B KaqecrBe uolnofi 14 qacrvttrrrofi sal4eHbr grrrx HyrpLIeHToe. O6paIrIeHo BHI{MaHI{e

Ha cocrorHr{e KpncraJrnoB nbAa B Mopo)KeHoM, o6osHa.IeHrr KoMnoHeHTbI,

BHeceHI4e KOTopbIX MoxteT IIoJIoXLITeJIbHO CKa3aTbct Ha cTpyKType MOpO)KeHoro B

npoqecce xpaHeHlrr. Ha ocHoBaHr{}r Jrr{TeparypHbrx AaHHrIX rIoATBep}KAeHa

ueo6xoAuMocrb paspa6orKr{ 
. 
Mopo)KeHoro c Hrr3KI4M coAep)KaHI{eM )KI,Ipa 6es

caxapo3br c Bo3Mo)nHocTbrc MapKr{poBKlr TaKoro [poAyKTa ((MoIorIHoe

MOpOXeHOe).

Bo nropofi rJraBe rrpeAcraBneHa cxeMa gKcnepuMeHT€LIIbHbIX pa6or,

o[peAeJreHbr o6terrrr H MeroAbr uccneAoBarruir. flpunegeuu cBeAeHLITI o6

r{clo Jrb3yeMoM ra6op aropHoM o6 opy4on anvrvr u MeroAax aHaJra3a.

B rperrefi r.rrase npeAcraBJreHbr pe3yJrbrarbl I{ccJleAonaHr,Ifi rro co3AaHI{Io

xotrlulercgofi cra6unusauuoHHofi cl{creMbr c vclonb3oBaHueM co3AaHHbIX

xonauoguqufi rLrApoKoJrJroLrAoB u 3MyJrbraropoB. Bnepnue npeAJloxeHo
r/

npr4MeHeHue 8475 B KarrecrBe gMyJrbraropa [nfl MoJIorIHoro Mopox(eHoro.

Anropou ycraHoBJreHo, rrro coBMecrHoe LIcrIoJIb3oBaHue F.475 kr

Ar{crr{nJrupoBaHHbrx MoHoFJrrdrlepr,rAoB B coorHollreHl{e 50:50 yJlfrruaer cocro{Hl{e

crpyKTypbl I{ rIoK€t3areJII{ $oprrao- }I TepMoycrofi'rusocrl/t MopoxeHoro.

flpune4enbr p$yJrbrarbr uccJreAoBa*ruir xapaKrepa Kpl4crztrlloo6pasoBaHnfl

JIbAa B MOAeJrbHbrX paCTBOpaX yHreBoAoB pr nlluleBblx BoJIoKOH, IIOTeHqIIUtiIbHO

rrpHfoAHbrx Anfl npr{MeHeHr4r B npor{3BoAcTBe MopoxeHoro Ant 3aMeHbI c€xapo3bl

no cJraAocTll I{ cyxoMy BeIr{ecTBy.

O6 o cuosana ueo 6xoAr{Mo crb yBer HqeH ufl. cyxvxBelrlecrB B MopoxeHoM AJIf,

$oprvrupoBanufl. crpyKTypbr rrpoAyKTa c srrcorcoft AllcnepcHocrbrc Kpl{crannoB

rrbgia, nrr6pauu sau6on6e e$Semr4BHble KoI\{IIoHerIrbI. B p$yJrbrare

nccleAobaHuir aBTopoM ycraHoBJreHo, Lrro B rrpol{3BoAcrBe MopoxeHoro c

iraaCCOsofi AOlefi xr4pa He BbIIIIe 3o/o Cra4us co3peBaHvfr Cllecr4 B TeXHoJIoII{lteCKoM

upoqecce He tBJIteTcf, ootI3aTeJIbHolI.



ApryrraeurrlpoBaH nu6op Spyrro:u v rperano3br B KaqecrBe 3aMeHbr

caxapo3br no cJlaAocru vr cyxoMy BerrlecrBy IIpLt EcrroJrb3oBaHrrrr B SKBr{B€rrreHTHoM

KoJIIFIecrse. flora3aHo, r{To coBMecrHoe npI{MeHeHLre grr/rx caxapoB cndco6crByer
3HarInTeJIbHOMy CHUXeHI{rO fJr}rKeMUqeCKOrO r{HAeKCa [OpqUU MOpO)KeHOrO.

Zsyreno coBMecrHoe BJrr.rrHLre Spyrcr<isu, Tper€rJro3br vr vrryntrna Ha

SopnrupoBaHl{e Kpl{cr€urnoB nbAa B MoJrorrHoM Mopo)KeHoM. OnpegereHhr pe)Kr4Mhr

BbIrpy3KrI Mopox(eHoro c rperarro3ofi u Spyrcrosofi ue Spzsepa,dazupytoqlrecf, Ha

AocTLIraeMoM 3HalIeHLII4 IqpuocKorlrqecxoft TeMuepaTypbl. Oupe4elena
TeMneparypa creKJIoBaHLIs cuecefi AJrs, Mopox(eHofo 6es caxapo3br Arrfl
ycTaHoBneHLItr MexaHLI3Ma BITI/flIILTA HCrIOnb3yeMbrX CaXapOB Ha rIyKJIeaIInO.

trtlccre4oaaHo BJII/uIHrIe Ha Ar{clepcHocrb Kplrcr€urJroB JIbAa TIT.IKJII{lrHbrx

r<one6annfi relvrneparypbl. lloragaHo, rrro 3aMerHbre Lr3MeHeHr.rrr B Ar4clepcHocrkr
KpIlcr€trIJIoB JIbAa nposBntlorc.r qepe3 3 uecxqa xpaHeHr{.s rrocJre rIr{KJra role6aHufi
TeMrleparypbl. O6ocnosaHo nonoxorreJrbHoe Blrvrfl:avre KoMno3uqzn drpyrro:rr,
Tper€IJIo3bI I{ nuuIeBbIX BoJIoKoH Ha cra6rzmnocrb Kp}rcr€rJrJroB rrbAa B upoqecce

xone6anufi renrneparypbr.

floragaso, qro BHeceHI{e KoMno3lrqnr4 caxapoB vr [uuleBbrx BoJroKoH

OKa3bIBaeT IIOJIOX{I{TeJIbHOe BJII{,IHLIe HA AI{ClepCHOCTb KpLICTaJIIOB JIbAa B
npoqecce [por,r3BoAcTB a, xpaHeHr.rrr z role6anufi reunepaTypbr.

Ocnosurre pe:yJrbrarbr *r BbrBoAbr coorBercrByror rleJrrd u 3aAarraM

BbIIIOJIHEHHO14

AHCCeprarIuu.

I{CCJIeAOBAHVIfi., IIOIyqeHHbIM AaHHbIM I4IrtX aH',-JwI3y, [pI4BeAeHHbIM npa6Ore.

OcHosHrre noJloxenr4fl, Ar4ccepraqr{u noATBepxAeHbr nocJreAoBarenbHocrbro

paooTbr H rloJlyqr4ru pa3BepHyToe ooocHoBaHue B TeKcTe

AnropeQepar Aucc eprar\r4r4, rrpeAcraBnennsrfi Ha paccMorpeuue, coAep)Kur

KparKoe onr4caur4e ocHoBHoro coAepxaHlrr pa6orrr, rro o$opuleunlo u
coAepxaHr4ro co orBercrByer rpe6onanzsra B AK npu Muuo 6pnayrn Po ccun.

3ailre.faHuq v peKoMeHAarIrrH. }{apt4y c orMeqeHHbrMr{ Bbrrrre

IIOJIOXI{TeJIbHbIMI{ CTOpOHaMT4 Ar.lCCepTarIr{OHHOT{ paOOTbr, HarrHOr{ 14

rlpaKTl,Iqecrofr 3Harll{Mocrbrc [ofl)rqeHHbrx aBTopoM pe3ynbraroB, B [oprAKe

AI{CKyCCII{ HeOOXOAT{MO OTMeTT{Tb HeKOTOpbre 3aMeqaHHtr 14 rrO)K eIIAHUfl:

1. HeuonsrHo, Ha ocHoBaHur.r KaKLrx LrccJreAoBatruit aBTop H€BbrBaer cMecb

eMyJlbraropoB kr cra6utrusaropoB cr.rHeprenr.recrofi rouuoeuqNefi (c.58

Alacceprall?ru; c.4,510 anropeSepara)? 3ro roJrocJroBHoe yrBepxAeHr{e, B

Ar{cceprarluo uuofi pa6 ore cr.rHeprr43M Ko Mn 03 r4rp4u He Ao Ka3 aH.

2. HeroppeKrHo rocrpoeHa upoSunorpaMMa (puc.3 .7, c.63 Aucceprarlrau) n

BI,IAe 3-x m.rsprfi, t.r. I,I3)rr€IJItIcr 6 o6paeqon (ra61.3.6, c.63-64 guccepraquu).



3. PasHo.rreHrlrl rlo Bt3Kocrucra6unr{3arlrroHHbrx crrcreM - Ha c.55, upuc,3.I
ALIccepraIIuLI 3HaqeHut (250-350 rvrfla*c), a 

" 
anropeQepare (c.8) - 3HaqeHr.tf, (200-

250 nrfla*c).
4. B rexHoJrorrEqecrofi cxeue (puc.3.3.8, c.115, 4nccepraqux) orcyrcrByer

6nor pacrBopeHz.s. B pe3yirbrare - cyx€u cMecb rroABepraercx Sunbrpaquu.
BrrcrasaHHble 3aMevanufl. Hoctr Ancr<ycckronsrrfi xapaKTep H He cHrDKaror

rroJro)Krrrelrnofi orleHKr.r Alrcc eprarluoHHoro r4ccneAoB a:aufl'

3arclroqenue
<SrccnepzMeHT€rJrbHoe OOOCHOBAHLIE,{uccepmqLroHH€ur pa6ora

paepa6otKa rexHoJloruu MoroqHoro Mopo)KeHoro c Qpyrrogofi u rperaloeofi>>
coorBercrByer rpe6onaulltM rlr. 9-II, 13 u 14 <flonoxreHn r o rpucy)K1enrrvr
yreHbIX creneHefi), yrBepxAeHHoro nocraHoBJreHlreM llpanurelbcrBa Poccnficrcofi
(De4epaqnu or 24.09.20L3 Ns842, a ee aBrop, JIaH4uxoBcK€ur AHHa BareurnnoBHa,
3acJryxl,IBaer rlpucyxAeHl4t yrenofi crelenlr KaHAr{Aara rexHr.rqecKr{x HayK rro
cleIII{€lJIbHocrLI 05. 1 8.04 -Texnolon4t MrlcHbrx, MoJroqubrx u prr6uru< [poAyKToB
r{ xoJroAr{JrbHbrx [popr3BoAcTB.

OrsHs rIoAroroBJIeH En4oruvroBbrM Znasovr Anerceesr{qeM, AoKTopoM
TexHHqecKLIX HayK, npoQeccopoM, 3aBeAyroquna 6asoeofi raSe4pofi rexnoJrorurr4

MOnOKa n MororrHbrx rrpoAyKToB

6norexuonornfi.
Qarynrrera unqenofi prHxeHepr,ru kr

OrgHs paccMorpeH r{ yrBepnqeH Ha pacuupeHHoM 3aceAaHr.ru raQegpu
rIpI,IKJIaAHofi 6uorexHoJlorldlt Qarymrera nr{rrleBofi uuxeuepr4r4u 6uorexHolorufi,
rrporoKorr }lb1l or 20.04.2022 r.

flpncyrcrBoB€rJro Ha pacur{peHHoM 3aceAaHr.ru 16 qe.n. B o6cyx4euran
TIpLIHtJIo yqacrue 4 .{er. Pesylrrarbl roJlocoBa],jius: (3a) - 16 ue.n., <<uporun>> - 0
qeJr., (Bo3Aepx€Llrocb) - 0 qen.

3anegyroulrEfi raSe4poft npuruaAuofi
6norexnoJrorr4 I{ Q arynrrera
ullqenofi 

'rmKeHep 
r4u vr 6uorexnonorzfi

AOKTOp TOXHXqOCKITTX HayK, AOII9HT run Anercefi .{rraurpneBnq
i"l {ifi iXtlCI} -\'AC CTO B E K'ff trC :
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