
(YTBEPXAAFO)

.{uperrop ro pzt3Br4TLIIo

aKrlr4 oHepHoro o6qecrna

BEI'IKKIH

Ha AEccepraIIuoHHyIo pa6ory @e4oronofi Onrrz Bs.IecnaeoBHbl

<<flpoqeccbr nepepa6omn rleJrnroJrosrr n cy6- LI cBepxKpLrruqeaKux Smou4ax,
Kplrorpo[Hoe reJreo6pasonarue u cyruKD), rIpeAcraBJIeHHyro K 3aIrII4Te Ha

colrcKaHrle yreHofi cTeneHpl KaHAI{AaTa TeXHurIecKzX HayK no uayrHoft
cueqlr€urbHocrlr 2.6 . 1 3 . flpoqeccrr u annaparbl xLIMLIqecKIax rexnoloruft

(rexnzvecKue nayrv)

Arrya.nrnocrb reMbl lrccJreAoB alrlfl .

Pa.:sr,rrue oreqecrBennofi HayKr{ vr rexHororufi B odtacru rroJlfreHurl

nepeAoBbrx MarepvarroB flBrraerefl, Ha cero4nxurHzft AeHb oAHkIM n3

nplropkrrerHhrx nanpauennfi Poccuficrcofi @e4epaqzu. B cBfl3vr c sTLIM

aKTy€urbHofi sa4avefr. ssrnerc-rr co3Aanpre LTHHoBaIIUoHHIIX MeroAoB non1n{eHLIrl

HoBbrx SynrqnoH€trrbHhrx Marepu€uroB, rrpn groM oco6yro 3HaqllMocrb

upuo6peraer paspa6orKa r BHeApeHrre HaHocrpyKrypLIpoBaHHbIX Marepu€uloB Ha

ocHoBe soeo6HosJureMbx 6vononzuepoB, Koropble rIo3BoJI{Ior pellLtrb

cneAyroque 3a4arrv: cHLr3trTb 3aBkrclrMocTb oT LIMIIOpTHbIX CIIHTeTI4qeCKLIX

rronlrMepos u o6e c neqlrrb rrepexoA Ha 3Konof l,ttlec KLT ycrofi uueble [potl3BoAcrBa.

B Al{ccepTarluonnofi pa6ore [peAcTaBJIeHhr MeToAbr nonfreHul

HaHoKprrcr€urnuqecrofi qenlroJro3br (Filgl c IacrIoJIb3oBaHkIeM rl4AporepM€ulbHoro

rpoqecca nepepa6orrcu rleJrJrrono3br B cylrcpurnqecrofi BoAe. I{elmonosa

flBrflercs. naz6olee pacnpocrpan€nnrrnr u AocryrlHbrM soso6HoeJrteMblx

6uonoluvrepoM. Enarogap.fl cBorrM Susuro-xprMLrqecKuN,r ceoficrBaM Marepuanbl

Ha ocHoBe rlennrono3br npeAcTaBJrrK)T LrHTepec Anfl co3AaHu{ HoBbIX

KOMnO3krrILrOHHbrX MaTepr.r€UrOB. I/ICUOITSOBA]'JIVTe Cy6- Vt CBepXKpI{TltqeCKLIX

qennroJro3br flBIrflercfl [epcrIeKTuBHbIM vr
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@mou4on Nrfl, uepepa6orru
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lpoqecca cBepxKprrTr4qecKofi cyrrrKr4, rro3Bon.f,Iolqefi nonrILITb BbIcoKoIIopLIcTbIe

apporeJrrr Ha ocHoBe rlennroJro3br c coxpaHeH[eM klcxoAHofi Ilopllcrofi crpyKTypbl.

Bo emoport anaee rrpeAcraBJreubr pe3ynbrarbl gKcrrepl/tMeHT€ulbnbrx

LrccneAoBarruit [poqecca nepepa6orKlr rIeJIJIroJIo3bI n cy6rpnru.recrofi BoAe LI

lonfreHr{f, HaHoripucrarrzqecrofi qennroJro3bl. Onucana gKcnepkIMeHT€ulbHa"s

ycraHoBKa rr MeroAr4Ka npoBeAeHkrr n{AporepMEulbHoro rLIApoJILI3a. Ha ocHoee

nJraHa rroJrHoro $arcropHoro gKclepLrMeHTa HccneAoB€Irlocb Blrvrttleue rpex

KJrroqeBbrx [apaMerpoB npoqecca (revrueparypbl, AaBrenvrs, BpeMeHu) Ha nnxo4

HKU u rroJrfreHo ypaBHeHlre perpeccun, ycranaBnllBaroqee 3aBLrcuMocrLI sTlIX

uorasarerefi. Ycranonneno, qro MaKcLTM€uIrnufi BbIXoA rIpoAyKTa 32,UYo

AocrlrfarcTcfl. npv reMreparype 200 oC, 4auenuu 20 MfIa lI BpeMeHu 3 \aca.

KounnercHoe a:staJrnrvrrrecKoe r4ccneAoBa[ue roryrenHofi HKII BKrIoq€uIo

Qypre-uHfiparpacuyto crreKTpocKorILIIo, peHTreHo$asonrrft aHaJrvI3)

Ar,dIJAMVTT{ieCKOe CBeTOpaCCeflIJkre, CKaHkrpyloqyro sneKTpoHHyrc MIKpOCKOTIUTO I4

r43MepeHue yAeJrbHofi tnoulaAr{ rroBepxHocr}I. Ermo BbuIBneHo, qro noJIfreHH€uI

HKII o6naAaer nrrcorcoft crerleHblo Kptlcr€rnnuqHocrl4

HaHOpa3MepHbrMLI qacrLIqaMLI.

(lo 87,4Yo) u

B mpemoefi enaee uccneAoBaHbr pa3nr4rrHbre rroAxoAbl r releo6p€BoBaHuro,

KaK oAHoit uz riaxHhrx craAufi. npu [onfreHlrLr asporeJlefi. OuracaHbl TpI4 MeroAa

reneo6pasoBaHus.: xr4Mr{qecKaf, crrrnBKa c rrcnoJlb3oBaHl{eM rLIApoKcvrAa l;'urpufl, u

MoqeBuHbr, KprrorporrHoe releo6paroBaHlre c [puMeHeHueM ynbrpa3ByKoBoro

.nos4eficrnua Ha craAkrvr 3aMopo3Krr, Lr reneo6pa^aoBaHlle rIoA AaBJIeHLIeM.

IrlccreAos€urocb BJraf,Hlre KoHrleHTpa\uit r4cxoAHbIX KoMrIoHeHToB u napaMerpoB

rpoqecca (rerraneparypa, AaBJIeHI4e, cKopocrb sauoposrz) Ha crpyKrypHble

xapaKrepncrkrKvt asporenefi. llpe4crameua paspa6oraHHas ycraHoBKa ilnfl

npoBeAeHr,r.{ SKcrrepuMeHToB uo LrccJreAoBaHuro BlruflHvrs. yJlbTp€l3ByKoBoro

eosAeficrBua Ha 3aAaHr4e raepapxzqecroft [oprrcrocrr.{ Marepu€LIIoB Ha ocHoBe

rleJrJrroJrogrr. YcraHoBJreHo BJrLrrHLre yJrbrpa3ByKoBoro nosAeficrBtrfl Ha rlpoqecc

re.neo6pa:oBaHurr rleJrJrroJro3br.

rroJryreHHbrx

J

llpone4eno KoMrrJreKcHoeKprroTpoIIHoro

AIIa-JTI4TLII{ECKOC VCCJICAOBA}IKTE Marepr4anoB MeroAaMH



cKaHr4pyroqefi 3JreKTpoHHofi Mu4pocKorII{I,I,

nnKHoMerp vrv. y craHoBJIeHbI KI{HerkIqecKLIe

pacrBopoB rIeJIJIIono3bI. BnanueHo, rITo

a:orHofi rropoMerplrv, reruesofr

3aBLTCLTMOCTLI rrpoqecca 3aMOpO3KLl

KprrorpotlHoe reneo6paaoBaHkTe

cuoco6crByer rtorryqeHnro asporelefi Ha ocHoBe IIeJIJIrcno3bI c nau6olrruefi

yAemnofi rrJrorrlaAbro rroBepxHocrr (ao 406 *'lr1u ropLlcrocrbro (go 97,5yo) 6eg

I{CrroJrb3oBaHufi. ToKckIqHoIo crxLIBaIoIIefo afeHTa.

nepepa6orrce BropllqHoro cblpb.tVemeepman zna6a nocBtIIIeHa

(6yrr,raxnrrx orxo4on) Anfl non1^{eHrlrl ru4po$o6Hrrx BbIcoKonopLIcrbIX

MaTep[EuroB Ha ocHoBe rlennroJro3hr u LrccJIeAoBaHLlIo Lrx [paKTl,IqecKofo

rrplrMeHeHus.. YcrartoBJreHbr xapaKTepucrvrKpr noryrIeHHbIX MarepvIaJroB) BKJIK).I€uI

roplrcrocrb, yAeJrbrryro [oBepxHocrb u ru4pofio6nue cnoficrea. llpoae4eHo

LrccJreAoBalrrue KuHerLrKr4 cop6quz o6pasqon pa3nuqHblx opraHl4qecKl{x

)KlrAKocreft c uonepxHocrtr BoAbr [oryqeHHhrMl4 Marepvurauu rlpz BapbvrpoBanvrrr

KoHrIeHTpar\r4u rleJrJrroJro3br, rroKa3aBrrree BbIcoKyIo e$QerrunHocrb c

cop6qzonnofi drvmocrbrc rc 46 rlr Ats, Ar4xJropMeraHa u 18-32 rlr pu ne$rz.

Pa:pa6oraHa MoAenr cop6qvrvr,'orlrvrlalorrla.f,c.f, or paHee cyqecrBylorlux

rr,roAenefi o6reAzneHueM noAXoAa K pacqery fuApoALTHaMr4KLt c rIoMoIrIbIo MeroAa

peruerorrHoro ypaBHeHlrrr Bolrquana Lr KJreroqHo-aBToMarHoro rlo.qxoAa,

rro3BoJrrroul€u onvcarb KLrHerLrKy cop6quz HeSrn B crpyKType BbIcoKorIopI{crbIX

cop6enron. Pe:ylrraru pacqeroB KoppeJrlrpyror c 3KcrIeprIMeHTELIIbHbIMI4

AaHHbrMLr, noJDAreHHbrMu rrpr4 rrccJreAoBaHlru cop6qlroHnoft eurocrLI, orKJIoHeHLIe

.pacqerHbrx KprrBhrx or gKcrrepLrMeHTzlrrbHbrx He rlpeBbllxaer lI,4yo, qro

rroArBepx(Aaer KoppeKTHyIo pa6ory paspa6 orannofi MoAenn.

llpoae4eH gKoHoMr{qe crcuft p acqer [poqe ccoB [oryqeHlr.rl BblcoKorlopllcrbx

Mareprr€uroB pr3 BTopnrrHofo cbrpbr Airq [orynpoMbrruJleHHofo IIpot43BoAcTBa.

llpe4craaJreHa rexHoJroruqecKar cxeMa uepepa6orru 6yuaxHbrx orxoAoB r{

IIon] reHlrr BbrcoKolopr4croro Mareprr€ura Ha ocHoBe rlennrono3br, BKJrroqaroqat

noAroroBKy cbrpbr, rereo6pa-:oBaHpre, 3aMeHy pacrBopnreJr.r Lr

cBepxKpkrrnrrecKyro cyrrrKy. llpoee4en gKoHoMr4rrecrufi amaJrvr3 rrpoqecca Ant
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noJryrrpoMbIIIJIeHHof o [por.r3BoAcTBa, onpeAeneHa ceoecror{Mocrb

BbrcoKorroplrcroro Mareplru[ra Ha ocHoBe IIennrcJIo3bI, paB*afl 190,03 py6.lt.

3 aKl ruuea ue BKnroqaer ocHoBHbre pe3ynbrarbl ArlcceprallproHHofi pa6oru u

BbIBO,ITbI.

llayunar HoBII3Ha AI{CCepTaIIuOHnofi pa6oru CocToLIT B ToM, qTo:

1. flolvqeHrr 3aBLIctIMocrLI BIrLrsHwl TexHoJror[qecKux lapaMerpoB

npoqecca uepepa6orxu qenJrroJro3br B cy6rpurz.recrcofi BoAe (rervrneparypa,

AaBneHLre, Bper\cf, npoqecca) Ha Bbrxo,{ vr crpyKTypHble xapaKTepucrLtKl,I

HaHoKplrcr€rrrJrl4rlecrofi qellK)Jro3bl.

2. flpe4loxenrr kr gKcnepl{MeHT€lJIbHo rIoATBepXAeHbI MexaHI{3MbI

QopnrrapoBankrfl, crpyKTypbr a:porcnefi Ha ocHoBe IIeJIJIIono3bI B 3aBrlcLtMocru or

noAXoAa K npoBeAeHLrro upoqecca reJreo6p€BoBaHu.f, (xzuuuecrcaa clItIBKa,

KplrorpolHoe reneo6pasonanue, reJleo6pas onanue rIoA 4aeleHueru).

3. VcranosreHo BrrvrflHr4e ynbrpa3ByKa Ha cra4Lrvr KprIorponHoro

releo6pa:oBaHns. Ha crpyKrypHbre xapaKrepvrcrr4Kvr unporeJlefi Ha ocHoBe

rleJrJrrcJrosrr. IrlccreAoBaHo BrrvrflHue yJrbrpznByKoBoro sosAeficrBvrfl. Ha KnHerrIKy

3aMOpO3KLr paOTBOpOB qennroJro3br rrplr BapbvrpoBaHvu efo AJIkITeJIbHocTlI.

4. Brrsnrena 3aBLIcLIMocrb KLIHeTI{KpI cop6qzu neQrz

BbrcoKorroprrcThrMlr rlenJrrono3HbrMLr MaTeplI€uIaMLI oT KOHIIeHTpaIII/I:r1- IIeJIJIIOIO3bI,

BKrroqar olpeAeJreHrre BpeMeHLr AocTLrx{eHI{t paBHoBecv{ kI MaKckIM€uIHrofi

copoqrroHHorr eMKocTLI.

5. Paspa6orana

ABTOMATHbILI TIOAXOA C

MoAenupo BaH:as. rpoqecca cop6qnlr neQru.

TeoperuqecKafl rr rrpaKTrrrrecKafl 3HarIIr Mocrb Arlcceprall ll n :

1. Pa:pa6oran MeroA noJrfreHurr HaHorlpkTcrarrnqecrcofi qennlono3bl

rocpeAcrBoM rurAporepua-rrHofi repepa6orrn qennrcno3hr B cy6rcpuru.Iecrofi

BoAe, roroprrfi He rpe6yer ucrroJrb3oBaHvrfl, ToKc[qHhIX peareHToB u Mox{er

cJryxLtrb gKoJroruqecxofi OegonacHofi amrepnarznofi TpaAr4r{r,roHHbrM MeroAaM.

ru6pugtax MoAeJrb, coqeraroIq€lr KJIeroqHo-

Mero.{oM perueroqHoro ypaBHeHLIrI Eolrquana AJIx



2. Pa:pa6oraHbr MeroAbr rroJrfreHns, a"oporerefi Ha ocHoBe rleJrJrroJro3br,

rrpeAycMaTpr4BarorrlHe

rrpeABaprrenbHoMy

Tpex pa3nurrHbrx rroAXoAoB K

(xuvrrvecrax cruuBKa, KprrorporrHoe

yrvrlrv3arJvrvr 6yuaxnrrx orxoAoB a

Ha ocHoBe rleJrJrroJro3br c errcorcofi

NCNOJIb3OBAHLIE

reneo6pasoBaHLr ro

reneo6pasoBaHrre c [pnMeHeHueM yJrbrpa3ByKoBoro nos4eficrnzx u

rereo6pasoBaHne rroA AaBneHuerr,r) c rocneAyroulefi cBepxKpl4rnqecrofi cyrurofi.

floryrenHrre MarepuErJrbr AeMoHcrplrpyror BbrcoKyro loplrcrocrb, yAenbHylo

rlJrorqaAb rroBepxHocrlr, Hr{3K)fto [JrorHocrb, qro o6ecneqnBaer Lrx [epcrreKTlrBHoe

upuMeHeHlre B pereHeparprsHofi MeALrrILrHe B KaqecrBe KapKacHbrx Mareplr€rJroB

Anf, TKaHenofi rrHxeHepvvr, MarpuKcoB AJrf, KynbrlrBrrpoBaHl{rl KJreroK, crrcreM

AOCTaBKT4 aKTr.rBHbrX QapVraqeBTlrrrecKrrx cy6craHrl%fi .

J. Paspa6orana rexHoJrorkrt

ronfreHr{r rn4poQo6Hux Marepz€uroB

cop6qnonHofi eurcocrb rro orHorueHr4K) K opraHuqecKlrM )KlrAKocrrna z ne$ru,

Koropbre MoryT 6rrrr EcrroJrb3oBaHbr B Kalrecrne cop6eHToB rrpv nlrKBu4arruvr

ne$rrnux 3arps3Henufi.

4. Pa^:pa6orana KIeTOTIHO-aBTOMaTH€UI MOAeJrb, IIO3BOJItIOqa.f,

npofHo3LtpoBaTb copoqzoHHbre xapaKTepucTLrKlr BbrcoKorropkrcTbrx MaTepuanoB.

5. llpe4noxena TexHoJrofuqecKafl. cxeMa

Ilennrcno3Hbrx oTxoAoB n nonrreHlr{ BblcoKorropr4cTbrx

rIeJrJIIOnO3bI C paCqeTOM 9KOHOMLTTTeCKLIX 3aTpaT.

Creuenr AocroBepHocrrr pe3yJrbraroB.

gKcrIeplIMeHTurIIbHhIe pe3ynbrarhr, [peAcraBneHHbre B ALrcceprarluonnofi pa6ore,

coBpeMeHHoMy ypoBHro oTeqecTBeHHbrx Lr 3apyoe)KHbrx

uoJD IeHrarI HoBbrx QynrquoH€urbHbrx MarepLr€uron. [ocroBepHocrb rronpeHHbx

B o6tacru paspa6orrz nucoroe$Sercrvnnrrx rexnolornfi vr

rroATBepx(AaeTcfl AIIa'iII{ITI1{I{ECKLIMKI .IIAHHbIMLI C TIOMOIUbK)

rrpn3HaHHbrx v BcrroMofaTeJrbHbrx MeToAlrK

HaHOCTpyKTypLrpOBaHHbrX Lr BbrcoKorroptrcTbrx

ooopyAoBaH'ufl,,

r4ccJreAoBaEus, xapaKTepr{cTkrK

MarepLI€uIoB. Pesylrtaru pacqera pa:pa6oraHHhrx uo4elefi cornacyercr c

rpoqecca repepa0orKrr

MaTeplrulJroB Ha ocHoBe

TeoperuuecKr,re v

cooTBeTcTByroT

zccJre.rloBauuit

pe3ynbTaroB

coBpeMeHHofo
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(5. Cuoco6u, rprreMbl, MeroAoJrornil LlccneAoBauvrfl. xpIMIitqecKLIX

npoqeccoB, npoTeKaroql4x B ycnoBLltx B3aLIMHOTO BIrI4flH.prA Ha HLIX

rtrApoALrHaMprKrr Lr renJroMaccoo6ueHa, coBeplrleHcrBoBaHvre vx ailnaparypHofo

oSopvrneHua;

9. Mero4u u cnoco6u unreucuQvrKarJvrvr xrIMrIKo-TexHoJIortIqecKLIX

npoqeccoB, B ToM qlrcJre c rroMorrlbrc Susuro'xuMEqecKLIX sogAeficrszfi Ha

nepepa6arblBaeMble Marepl4€ulbl;

10. MeroArr

eneproc6eperaroqux

orpacnflx rrpoMblrxneHHocrLr, o6ecne.ruBauqve MIIHEMlr3aIIlrIo orxoAoB, fa3oBbIX

nrr6pocon rr croqHbrx Bo.u, B ToM qucne pa:pa6orKa xLIMI4Ko-TexHoJIorLIqecKux

rpoqeccon nepepa6orKz orxoAoB.)

3aueqarurfl rlo Arcceprallnonnofi pa6ore:

1. Bo 2 rJraBe HeAocTaToqHo o6ocnosaH nu6op pex(LIMoB rlpoBe.{eHl4t

npoqecca (Aannenzx, TeMrreparypbr, npoAoJDKXTeJIbHocrLI rpoqecca) ua ocHoBe

rrpeABapzTeJrbHbrx sKcrrepzMeHToB unl{ TeopeTuqecKux [IpeAcTasleHufi .

2. B pas4ene 2.3 [pu aHzurlr3e BJrprrrHlrr napaMerpoB rlpoqecca Ha BbIXoA

HKII ucrroJrb3oBanbr nznefinrre perpecclloHHble MoAenu. Xors paccquraHHble

MoAenu rBJr{ruTct crulrcrurrecKLr 3HaqLrMbrMIa, Teoperl,IqecKoe o6ocnoeaHze

nu6opa nMeHHo lunefisofi Sopurr pelpeccuoHHblx ypanueHufr orcyrcrByer.

flolyrennrre perpeccuoHHbre ypaBlrelarzr, xapaKTeprcyloqkrecfl, npocrorolz vr

yAo6crnoM krcrroJrb3oBaHnrr, rroreHrllr€rJnno o6raAaror orpanz.reHHoft TorlHocrbro

u BocnpoLr3BoAlrMocTbro npu [prrMeHeHLrn K yc{oBrltM, oTJrllqalollluMc-fl oT

gKcrrepr{MeHT€LrrbHoro Al{ana3oHa I4c cJleAonanuft .

3. B pas4ene 3.1 .2 onucarra MeroAr4Ka Kpr4orporlHoro releo6paroBaHl4f,,

oAHaKo HeAocraroqHo ran$opuaqlztr o KoHTpoJre reMrreparypHblx pexl{MoB rlptl

3aMopaxuBanpru. Eruo 6rr qenecoo6pasnrrM uccneAoBaHze Blr?rfllrtvrfl. uapaMerpoB

Y3-o6pa6orKlr (uHrencuBHocrb, rracrora, Anr{TeJlbHocrb uivruynrcor) Ha

rr,ropQororurro v crpyKrypy asporenefi. Per<oiuenAyercr rrpoBecru AeraJlbHoe

[apaMeTpIfttIeCKOe uCCneAOBAIJue C [OCTpOeHLI9M 3aBLICI{MOCT9Z KJIIOII€BbIX
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v3yr{elJvrs5 coBeprueHcrBoBaHll' vt co3AaHl{fl pecypco- u

npoqeccoB vr alnaparoB B xutuzqecroft kr cMextHbIX



xapaKrepkrcrr{K asporeJrefi (pasuep trop, y4enbnafl nJIoIrIaAb loBepxHocru,

MexaHlrrrecKa.f, rpoqHocrr) or Y3-naparvrerpoB, rITo Iro3BoJII4rIo 6rr pa-:pa6orarr

rrpaKTlrqecKr{e peKoMeHAar\vvr IIo OnTTIMLI3aIIUV npoqecca Anfl rIonrreHI'IrI

Mareptr€uroB c 3aAaHHbrMr{ csoficrsalall. PeroueH,4yercx [poLI3Becru anaJrr43

BocnpOLI3BoAlIMocTI{ cTpyKTypHbIx XapaKTepLIcTLtK rIpA IIoBTopHbIX

SKCrrepLrMeHTax, BbItIoJIHeHHbIX B I4AeHTIITIHbIX yCnOBUtX.

4. B pa6ore 6ruo npoBeAeHo 6olrruoe KorLrqecrBo aHaJILITIlqecK[x

HccneAoBantuit, oAHaKo coorBercrByrcrque MeToALIKLI olLIcaHbI HerIoJIHo, He

rrprrBeAeHbr ycJroBzr rroAroroBKr4 o6pa:qon, napaMerpbl rlpoBeAelrvrfl. aHaJrvr3a, He

yKa3aHbI rlofpelrrHocrkl kI3MepeHpII4.

5. florqr.rsHrrta Marepl{€ulbl Ha ocHoBe IIeJInroJIo3bI AeMoHcrpllpylor

cop6qzoHHyro eMKocrb Ao 46 rlr Nrfi ALrxnopMeraHa u 18-32 rlr Atts, HeSrz,

oAHaKo AaHHbre 3HaqeHu.f, rrpkrBoAlrrcr 6es cpaBHeHHl c rutreparypoft vr

rrpoMbrrrrJreHHbrMll aHuIJIoraMu.

KoHKypeHrocnoco6Hocrlrt pa:pa6oraHHoro MeroAa.

3a rcfl ro.ten n e.,{nccepraqLr oHHar p a6ora (DeAoroeofi Olrru B-f, .recraeoBHbl

.Ha reMy <<llpoqeccu repepa6orKLr rleJrJrrono3br B cy6- v cBepxKpt4rllrlecKl{x

SmorE4ax, Kpl,IorporrHoe reneo6pa:oBaHze vr cyruKa> flBrflercfl. gaxoH.reHHofi

B roropoft rr3JloxeHbl HoBbIeHayrrHo-Knannouraquonnofi pa60rofi,

TexHoJrofHqecKlre perueHLu, HarrpaBJreHHble Ha rroJrrleHne HaHoKpI4cT€rllI4qecKofi

rleJrJrroJro3br, aSporenefi Ha ocHoBe qeJrJrrono3br pr BblcoKonopzcrbD( MarepLI€IJIoB

z3 uepepaooraHr{brx oyMax{Hbrx orxoAoB.

,{ucceprarlr{oHHa{ pa6ora @eAoronofi O.B. coorBercrByer rpe6onaHuav

floloxeuns o noptAKe npl4cyxrAelclr4s. yrreHblx creneHefi B Se4epa-urnovr

rocyAapcrBeHHoM 6roAxernou o6pasoeareJrbHoM frpex(AeHLTTI Bblcluero
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6. Xors B pa6ore rpeAcraBneHbl pacqerbl ce6ecrouMocTl4

rrpeAnox{eHHoro npoqecca nepepa6orru 6yuaxnux orxoAoB (190,03 py6.lrt),

orcyrcrByeT

AH€UIOfKTqHbIX

cpaBHeHue,

cpaBHeHLIe c

BbrcoKonopLIcTbIX

.rro6H Aarb

cyulecrByroullrMll MeroAaMLI

Mareplr€rJroB. PercoueHAy ercfl,

rIoJIHyto oqeHry

rrporr3BoAcTBa

IrpoBecTr4 TaKoe

gKoHoMI{rrecroft



o6pa:onaHur <<Poccuficxzfi xlrMuKo-TexHoJlon4.{ecrcufi yHLIBepcLTTer LTMeHLT

LIl4. MenAeleeBa)>, yrBepxAeHHoro rprKa3oM I4.o. peKropa PXTy LIM.

n,.14. MeHAeJIeeBa or 14.09.2023 r. J{s 103 OA, a ee aBrop, @e4oroBa Olrra

Bs.recranoBHa, 3acny)KrrBaer nplrcyx(Aenufl. yueHofi crerleHkI KaH4vr4ara

TexHr,rqecK[x HayK rro clequanbHocrlr 2.6.13.llpoqeccu u a[[aparbl xLIMI4qecKI4x

rexHororurfi.

OrsHs paccMoTpeH, o6cyxAeH LI o4o6pen Ha 3aceAaHuu V'reHoro coBeTa

aKrluoHepHoro o6qecrsa <<Pocxnu3alrlLTra) (npororon J\b 6 or (04)> 4era6px

2025 r.)

OrsHn cocraBr4n, / ,1
Harr€urbHr4K orAeJra lIAo, K.r.H. K-Qunt"t'/tg.[.canaapnn

/;-

ArqHonepHoe o6ulecreo <<PocxuN,tsarlLrra>>, uoqrosrrfi aApec: 392000,

Tau6oncras, o6tacrb, ropoA Tau6on, MopruaHcrcoe ur., A.19

Tene@on : 8 @7 52) 56-06-80

e-mail: mail@,1<rhz.ru

floAnucu B.f.. Marsefiruya, B.!r. Carvrapnua yAocroBeptlo

VI.B. Hasapona
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