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3AKJIIOTIEHIIE

fro Ar4cceprarlr4oHHofi pa6ore XoAxneea Cal,IArrayr6una KoclaMoevqa Ha reMy:

@uruxo-xnMu qecKl,te ocHoBbr KoMrIJreKcHbIx rexHoJrof H fr oqncrKn uraxrH blx

u croqHbrx BoA or rqx(erbrx u paAHoaKTHBHbrx MeraJrJroB (sa npl'rMepe

uraxrHbrx u crorrHbrx BoA Cenepnoro TaAxIrKHcraHa) ua coucKaHl'Ie yueuoil

creneHr4 AoKropa rexHuqecKlrx HayK no cneq[€ulbHocrl,I 05.17.00 - XIallzqecKat

rexHoJlorr4r (05.17.01 Texsororus HeopraHl4r-IecKl4x BeulecrB) Ha

AI4cceprarrnoHHoM coBere 6D.KOA-042.

PaccvorpeB Ar,lcceprarrr4oHHyro pa6ory XoANzeea C.K. Ha reMy <@nruxo-

xt4MxqecKl4e ocHoBbt KoMIIJIeKcHbrx rexHoJlofuil o\uctKh uaxrHblx H crollHblx

BoA or rr)r(eJrbrx vr parvoaKTr4BHbrx MeraJInoB (ua npzvepe trraxrHblx 14 croqHblx

BoA Ceeepnoro TaAxnxucraua)> Ha corcKaHI4e yueuofi crerIeH14 llol{ropa

rexH[qecKr4x HayK rro c[eqzaJrbHocrl4 05.17.00 XnNavqecraq rexHororl4q

(05.17.01 - Texnoloruq HeopraHr4qecKr,rx BeIIIecrn), xaSe4pbl 3Konornn fopuo-

Merannyprr4qecKoro r4Hcrr,rryra Ta4xHKI4craHa Aadr cleAylouee 3aKJIFoqeHue:

Xolxuee C.K. e 2007 roAy oKoFrqr4r XyaNaHAcxuir rocyAapcrueHHltil

yHr4Bepcr,rrer (Xfy) r4MeHr4 aKaAeMr4Ka B. faQypoea ro cneIII4anbHocrl4

npenoAoBarerrb Srasuxu. C 2007 no 2009 ro4 pa6oral la6opaHroM xaQe4psr

<O6ruefi $rasaxra u $uzwrcu rnep.uoro rerra)) SH:uvecroro $axyilbrera Xfy. C

2009 no 2010 rol pa6orar B Kaqecree craxepa-r4ccneAo arent Ha yl(a3auHofr

ra$e4pe. C Mapra 2010 roAa rro anpenb 20ll roAa pa6oran la6opaurov-

Ao3uMerpr4croM B naSoparopraz oxpaHbl orpyxarorqefi cpeAbl vr KoHTpoJIfl

ycnoezfi rpyAa HIIU <<TexHolorrlfl>> fyll <Ta4xpeAMer)). C anpelr 2011 ro,la

no Hor6ps 2021 rola pa6o'ran r{r{xeHepov-r'eoSra:HKoM B sroM rpeAnpnqruu. C



AeKa6pt 202I roAa ro $eepanr 2022 ro4a pa6or€r,r 3aBeAyrou-(uM ,'ra6oparopueit

aHaJrv3a BoAbI fopuo-verilrnyprr4qecKoro v{crr4Tyra TaANuxveraHa. C Senpa,r-a

2022 roAa no Hacrotulee BpeMr pa6oraer e fopuo-uera^rrnyprr.rqecKoM zHcrr4ryre

Ta4xaxzcraHa B KaqecrBe 3aBeAyroruero xaSe4poft ecrecrBeHHo-HayqHbrx

AI4CIIHfU]HH.

B 2012-2016 rolax rpoxoAz n acnr4paHrcKyro rroAroroBrcy e AreurcrBe rro

r4epuofr v parvaL\r4ouHofi 6e:olacuocrr,r AH PT. B 2018 roAy 3ailJvrrvn

KaHAuAarcl(yro Al4ccepraqnlo Ha reMy <@zslaKo-xl4Mprr{ec Kue v rexHonorr4r{ecKI4e

ocHoBLI lepepa6orxra ypaHocoAep)Kaull4x pyA MecTopox AeH:/.r <l{eHrpa,rruufi

Ta4Nu xr.rcraH)) )) [o cr e rlr4aJrbH o crr4 02 . 0 0. 04 - Susraue cKafl. xvMvrfl .

C uor6pr 2020 roAa qBrf,erct coI4cKareJIeM y.renofi cre1leHn AoKropa

TexHhqecKl4x HayK fopHo-ueraJrnyprlrr{ecKoro r4Hcrr,rryra TaAxrarcraHa ra eeA€r

pa6ory HaA AoKTopcxofi Aucceprauraefi Ha reMy <@u:nxo-xr,rMr4rlecKue ocHoBbr

KoMTIJIeKcHrIX TexHororufr oqHcrKL{ [IaxrHbrx v croLIHbIX BoA or rtxeJlbrx v

paAl4oaKTr,rBHbrx MeranJroB (Ha nprzrraepe uaxrHbrx r4 cror{Hblx BoA CeBepHoro

'faAxnxucraHa)>.

HayuHrrfi KoHcynbraHT: AoKTop rexHr4qecKzx HayK, npo$eccop, aKaAeMa K

I4A PT AsLIsos Pycrav Ouzm4ueBl4r{ 3aBeAyrouzr4 orAenoM HoBbrx

rexuo,rorufi I]eurpa I4HHoBaII[oHHoro pa3BrTvrfl, HayKr4 vr HoBbrx rexnolorufr

HAHT.

Sxcneplrr:

- lOuycon M.M. A.X.H., npo$eccop xa$e4prr sKorrorr.rr4 I-opuo-

Merannyprr,rq ec Koro r4 H crr,rryra Ta:x H KHcraHa;

- PaxuNroe A.I4. .t.r.H.. npo$eccop,

<XylNaHgcrcwh rocyAapcrBeHHbrr"r vHHBepcurer

[-aSypoea>.

OueHrca aKTyaJrbHocTrr AHccepraqHouHofi pa6orsr.

luccepralll4oHHat pa6ora Xo-txueea Cau:vyx6rlna Koczvoerqa nocBquleHa

arrya,rnuofi npo6,reve, HanIrcaHa qeTKil\r HayqHbrM r3blKoM, |IpeAcTaBJrfleT

co6ofi 3aKoHr{eHHoe xea,rudlrxaurroHHoe HccxeAoB aHVe. uej-rb pa6o'rsr

coBerHr,rK peKropa fOY

r4MeHrz aKaneMHKa E.



AOCTH|HyTa, 3AI.AqV pelueHbl B cooTBerc'tBvrvAocrHfHyTa, 3al:aqv peueHbr B cooTBerc'tBvrv c Bbl6paHHofi MeToAI4Kofi v

TeXHOJIof vIflMI4 oI{HCTKI4 IIaXTHbIX I4 CTOI{HbIX BOA, BbIBOAbI O6OCHOEAHTI.

Arq perxeHr4fl nocraBJreHHbrx saA?q npl4MeHsJIucb pa3Hble $r'rsuxo-

XI{MI4TiCCKI,IC MCTOAbI AHAIH3OB COCTAB BOA AO 14 NOCJ'IC OqI4CTKI4'

Hay'ruar HoBI,I3Ha uccJreAoBa H us :

- r4ccJreAoeaH $nsHKo-xr4Mr4Lrecxui cocraB IrraxrHblx I,I crorIHbIX BoA pa3HbIX

npoMbr uneHHbIX upe4npurrzft ;

- r43yqeHbr tlpoueccbr cop6uun paAI,IoaKTI4BHbIX v rqxerblx Mera,tJ'IoB v3

[IaxTHbIX BOA B eTaTr4r{ecKr.rx I{ A[HaMr4tIeCKI4X yCnOBUqX, KI4HeTI4Ka npoqecca

cop6quu, lecop6Uufl paIVoaKTr4BHbrx r4 T.sx(erblx MeranJIoB, a raKxe llpoqecc

o6esNere3vBale:nfl croquofi BoAbI npoI,I3BoAcrBa l(penexa;

- ofrpeAeneHbr 3aBucr,IMocTH cTeneHn or{HcTKI4 [IaXTHbIX H CTOr{HbIX BOA OT

pa3nr.rqHbIX napaMeTpo B ;

- ycTaHoBJreHo BIr4qHHe pa3nr4r{Hbrx fiapaMerpoB Ha npoqecc oLIHCTKI4

IUAXTHbIX V CTOTIHbIX BOA OT PAAUOAKTI4BHbIX V Tf,XEJIbIX METAJIJIOB IIPLI

r4cnoJrb3o BaH:zra cop6quouHoro, xr4Ml,rqecKoro I4 KoarynqulloHHoro MeroAoB ;

- pa:pa6oraHbr npr4HrIr4nr{a-rrbHo HoBbIe KoMnJIeKcHbIe rexHoJIofI4qecKI4e

cxeMbr npoqecca oqHcTKpI [IaxTHbrx v cToqHbIX BoA OT paAI,IOaI(TI4BHbIX t4

Tfl )I(CJIbIX MCTAJIJIOB

flpar<rH.recKaq ueHHocrb r{ccJreAoBaHuq. BoAsr,te pecypcbl tBr.f,lorct

ocHoBHbrM r4crorrHr4KoM pa3Bhrus rro6oro npoMblulJtet{ttoro npeArtpt4trfLrfl. C :rofr

ToqKr,l 3peHufl, 3aulr4Ta BoAHr,tx r4cror{Hr4KoB 14 HX pecypcbr Ha cefoAHnwuuit AeHb

crorr Ha nepBoM Mecre. lloerouy, uro6rt He 3arpt3Htrb I4crorIHI4Klz 'Il4croil BoAbl

(roAgeNaHofi Lr noeepxHocrHofi), neo6xoAl4Mo oql4[]ar], [raxrHble LI crol{Hble BoAbl

or paAr4oaKTnBHbrx v rq)KeJrbrx verarrJloB Ao rpe6yenaofi HopMbt nepeA

c6pacrrnaHr4eM B Apyrr4e BoAHbre o6lexru. Taxuv cnoco6ona o6ecne'{uBaerct

6e:onacsocrb oKpyNaroulefi cpe;fbr. B qacrHocrl4 BoAHIIX pecypcon. llpu 3ToM

nonyqeHHbre 3KcrIepHMeHT€LnbHbre pe3\'--IbTaTbI, KOTOpbIe I43JIOXeHbI B 4OXrOpCrOfi

Ar4cceprauuou s ofi pa6ore, qBlqForcfl 3HaLIt{\t br MV v }t anpaBn eH bI H a o6ec n e'l eH I4e



3AopoBbfl HaceJreHl{t r. XyAxaHAa, r. I4crurloJra, f. Eyc'roua, nrr. gopyx4afipou

14 ynyqueHr4e 3Konoruqecxofi 6esoracHocrr4 perr4oHa.

OcHoeHste HccneAoBareJlbcKr4e pa6oru BbrnoJrHeHbr B aHarvrLiqecrcofi

na6oparopzra fopuo-verannyprl4qecKoro uHc'tkrryra 'lagxuxucraHa.

flolyvenHrte pe3ynbrarbl r4ccneAoBaHufl, MoryT 6urr ucrroJrb3oBaHbr

pa6oruuxaMu HayrrHo-IzccJleAoBarenbcKoro npo$unr, a raK)Ke npn [oAroroBKe

6axanaepon v Marl,IcrpoB rro npoQunxv 330101-05 <<ZuxeHepHar 3aurnra

orpyxarcrqefr cpelbl) 14 570101-03 <MouuroprHr cocrorHr4fl oxpyNaroulefi

cpeAbl) na xa$e4pax 3KonorI4I4, noAocsa6)KeHnfl r4 BoAoorBeAeHnr ptBnr4qHbrx

BV3os TaAxnxucraHa v Apyrvx crpaH.

CooreercrBue Auccepraun[ [ac[opry uayvuoil cfleunaJrbHocrrr. B

coorBercrBr,r14 c nacnoproM cneur4a_rrbHocrefr [-ocyaapcrBeHHofo yr{pexAeHafl

<Brtcruaq arrecralll4oHHar KoMr4ccr4r npr4 llpe:z4eHre Pecny6nuxr,r

TaAxurucraH)), yrBepx(AeHHoro perxeHrleM llpesu4rayrraa Bucurefi

arrecralll4ousoft KoMvccult npra flpe3uAeHre Pecuy6nraxu TaAxHKZcraH or 28

ceHra6pr 2017r. J\b4l1 pa6ora coorBercrryer ruaspy cneuvaJrbHocrr4 05.17.00 -
XuivtH'-IecKaq rexHoJlorl4t (05.17.01 - Texnolofvrr HeopraHr,rqecK[x nerqecrn),

o6lacrr I4ccneAoBaH:z^fl coorBercrByer noArryHr(Ty: 1. Xranalr.recKr4e u $nsuxo-

xpIMI4qecKkIe ocHoBbI TexHoJroflrr{ecKIlx npoqeccoB: xauuqecxpt fi cocraB vr

ceoficrea Be[IecrB, TepMoAI,lHaM14Ka 14 KHHerr,rKa xHM6LIecKI,rx u rraeNda:ttt tx

[peBpaueuui,t. 4. Cnoco6rr LI nocneloBareJrbHocrb rexHonorurqecr(Hx onep a\wit u

trpoqeccoB nepepa6orxz cblpb{, ilpoMe)rryToqHbrx v uo6oqurrx npoAyKToB,

BTopI'Ir{HbIX MarepuuulbHblx pecypcoB (orxogon [por43BoAcrBa 14 norpe6nenr,rr) n

HeopraHl4r{ecKl4e [poAyKTbI. 5. Cnoco6rr 14 [ocJreAoBarerrbHocrb

rexHoJlorl4qecKl4x onepaquft v flpoqeccoB 3aqnrbr oxpyxaroulefi cpeAbr or

nlt6pocon HeopraHuIqecKI,IX BerrlecrB. 6. Ceoftcrea cbrpbr vr Marepr,rzuroB,

3aKOHOMepHOCTpT rexHoJrofr.rqecKHx rrpoqeccoB Ans pa:pa6orxa,

TexHoJIOfI4qeCKI4X paoqeroB, rlpoeKTnpoBaHr4r v ynpaBneHr4t xI4 MHKO-

TexHonof r4qec Kr4 MI,I npoueOcaMvr v [poH3BOACTBaM H.



lly6.nnrcaqnn pe3yJrbraroB AnccepraunI|. flo reMe [vccepraur4v

ouy6luxoBaHa oAHa rraouorpaQut, 24 cTarbl4 B )I(ypHaJIaX, peKoMeHAoBaHHbIX

BAK upH flpe:r4AeHre Pecny6nzxu TaAxptKhcraH, BAK P@ u BAK Vs6erncrau,

a raK)Ke 26 cratert e c6opnzKax pecly6ruxaucKl4x lt Me)KA HapoIHbIX HayqHo-

[paKTr4rrecKplx ron$epenqufr. Ilolyueurr ABa MaJIbIX naTeHTa Pecny6lraxu

TaAxuxncraH Ha I43o6pereHl4e.

O cnonHoe coAep)ICaHHe Arlccepralr[lr rr3Jro]teHo B

cJreAyrolunx uY6luxaunfl x:
Cnrcor ny6nr,txaurafi cohcKarent no reMe Ailccepraunu
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2020. -J\e4 (52). -C.52-56.
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[3-A]. XoaxHee, C.K. @r:nrco-xnrr,ruqecxnil cocraB uaxrHbtx BoA [laxrbl <Maprvraprr / X.E. Aulypos, !.C'

,nasraroe, C.K. XoaNrzen // HayuHurfi xypHan <Hayra il uHHoBauHt>. -[yuaH6e2020. -Ns3. -C.211-221'

[4-A]. XoaNuee, c.K. cueuragHure KoafynflHTbr Arq Or{HCTKH ulaxrHol Boabl oT cBfiHUa H N4eAU N4eTOAOM

KoafyJtsuhr4 I A.C.,{aelaros, C.K. XoaNues, X.E. Aurypor // Becrnr'rrc neAarorl4qecxrfi yHusepcHrer' -
.{ynrau6e 2020. -l\el -2 (5-6). -C.138-141.

[5-A]. XoaNraee, c.K. Blusnue Ao3br cMeuaHHOrO KOaryJIflHra 14 3aMyrHUTent Ha cTerleHb ot{l4cTKl4 BOAbI or

HilKeJlr u MapfaHUa MeroAoM Koafynsquu I A.C. ,{,aslaros, C.K. Xo4xrzes, X'E" Aurypoe // BecrHurc

neAafortf qecrcufi yHnsepcrrer. -,{,yLlau6e 2020' -Nel-2 (5-6). -C' 132-135'

[6-A]. XoaNraee, c.K. Koary,rnpyroutar cnoco6Hocrb xnopuAa x(eJle3a npH oq14crKe uaxrHblx

ALuypon, P.O, A:r4sos, C.K. XoAxraee, ,{.C. ,Ilaalaroa // Becrurarc neAarofuqecrcnil yHueepcurer'

aoa / X.E.

-/{yr-uaH6e

2020, -Nsl -2 (s-6). -C.122-126.

[7-A]. XoANiles, C.K. CpaeHrreluusril aHaln: pe3ynbraroB otll4crKh ruaxrsoil BoAbl or rqxerblx MerzulJloB

MeroAoM Koarynsuul4 / X.E.Auypoe, P.O. Arr4:oe, C.K. XoaNuee // Yq€Hure 3anl4cKl4. Cepur ecrecrBeHHble

H 3KoHoMr4qecKue HayKil. -XyaNaHa 2021 ' -Ns3 (58)' {.46-49'

[8-A]. XoAxr4ee, C.K. OnruvzuruHute napaMerpbr npoUecca oqHCTKH uaxrHoil BoAbl or rflxerblx \4era[IoB c

npilMeHeHHeM cMeuaHHblx KoarynflHroe / ['C. [aelaroe' O.X. Ar'lnp:o4a. C'K' XoANree // Vq€Hute

3anHcK[1. Ceprar ecrecrBeHHble u 3KoHoMHeecKI4e HayKil. -XyaNaHa 202 l. -Ns3 (58)' -C.50-57'

[g-A]. XoaNuee, c.K. I4ccreAosaune Qu:tro-xHMr4!recKr4x napaMerpoB npo6 anerrpoJll4ra, hcnoJlb3yeMoro B

npor43BoAcrBe Kpenexa I [}. Bor<r,r:oAa, C.K. XoaNraee // BecrFluK neAarort4'{ecKl4fi yHuBepcurer. -
[yruau6e 2020. -Ns3-4 ('7-8). -C.2'10-215.

tl0-A]. Xo4xuea, c.K. I4ccneaoBaHue cocTaBa croqsoil BoAbr 14 tlljlaMa TexHo-Ilof 14t4 npoil3BoACTBa Kpeflexa /

,{.3, Boxra:oAa, C.K. XoAxuee // BecrHurc neAaron4qecxrail yHueepcurer. -fuu-ran6e 2020. -Ns3-4 (7-8) -
c.286-290.

tll-A]. Xo4xuee, c.K. l,lccneaoBaHhe rrpouecca o6esxele:HsaHrr orpa6oraHHblx pacrBopoB rexHoJloftlll

npoil3BoAcrBa Kperrexa / [.3. Eorcrasoaa,3.B. Ko6yluen, C.K. XoaNnee ll [lorutexHuqecrclil BecrH14K'

cepr.rn h HNeuepu ure HccreAoBaH rar. -.{y ura n6e 2021. -11b2 (54). -C.65-68.

tl2-Al. XoANree, c.K. 14ccreAoeaHue H3MeHeHr4r Qnrnrco-xilvtt4qecK14x napaMerpoB flph npo[ecce

o6esxeresHeaHilr crorrHbrx BoA TexHoJron414 rpoH3BoAcrBa Kpenexa / !.3. Borcn:oaa,3.B. Ko6y,rraee, C.K.

Xo,tNilea // BecrHrar< neAarorlt.lecru I yHreepcrlrer. -Arua n6e 202l . -J{q3-4 ( l l- 12)' -C' ]30-334'

tl3-A]. XoANHee, c.K. 14cc-neaoBaHlle pe3yJbraroB orlt4crKl4 pacrBopa or N4eraJljloB npil pa3Hblx srarr'rro-

xHr\,14qecKr.rx napaMerpax / [.3. EorcnsoAa,3.B. Ko6ylnee, C.K. Xoaxuee // BecrFtilK neaarol-hqecxnil

yHHBepcr4rer. -lyuraH6e 2021. -Ng3-4 (1 I - l2). -{.300-304.



tl4-A]. XoANhea, C.K. Arovno-a6cop6uraoHHurfi ueroA onpeAeneHhf coAep)l(aHHt rt)Kerblx MeraJlJloB B

tra.xrHbtx eoAax / c.K. Xoaxraee, 3.B. Ko6ynr4en. o.X. Ar,r|rproaa. X.E. Auypoa, !.c. ,{aenaroe // Ma'lvlrH

Kopxor4 rcoHQepeHcnru ulr.ll-avarilh rlyMKypuau:'a - Coxau rcyxropta Ba Merarnyprl4t tKe ar3 3aMhHaxoH

acoct4 14 caHoarh Ky HoH ra n 6ocyptaru KhLIBap, BycroH, l 5 non6prz cottu 2020. 1.30-32.

tl5-A]. XoANhee, C.K. <Doronrerpnvecrcuil MeroA ofipeAeneHufl Su:rrco-xtlvl4qecKl4x noKa3areneil uaxrHblx

eol / C.K. XoANHee, 3.B. Ko6ynnee, O,X. AN,l.lpsoAa X.E. AuypoB, A.C. ,Il,aeraroe // Ma'{Na!},H KopxoH
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npofpaMMbt <BoAa 4rr ycrofivuBoro pa3Brrun 2018-2028>. p-H. Maru4 l3 napra 2021r' 1'62-66'

IlS-A]. XoAxfiee, C.K. KoaryrrrquouHuril MeroA or{Hcrrcn ruaxtsoil eoAul / C.K. XoaNrea,3'B. Ko6y,'rraee.

X.E. ALuypoe // flpovsru,reuHuril Qopyr'l <KaAavxon ycryBop 6axpu pyLu;1h caHoaru vtrltlttr>, nocesueFtHutil
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tl9-A]. XoANHea, C.K. O,rilcrra ruaxrHoil BoAbr or xuMl4LtecKHX 3arpt3Hilrenell / C.K. Xo.aNhee' O'X.
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