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osiuiftHofo onoHeHra Ha Al4ceprauifiHy po6ory fop,uu Pyclauu Bir<ropinuu

<cop6uin 6.naropo4Hllx MeTa.ris Ha nonepxHi cn'nircareJllo Ta Qirocopoenrin s

npn1qerrJleHuMll rioceqonlrHHI{MI{ rpyIIaMIr))' [peACTaBJIeHy Ao 3aXI{CTy Ha

:4O6yrra HayKoBOfO CryneHt I(aH.qI',IAara xiuiqHux HayK sa cneqianHricto

02.00.11. - roroiAna xirrris'

PoeurupeHHr 3HaHb e ocHoBHOIO 3aAaqerc roxnoi Hayronoi po6oru' To e

geo6xirututvti].ilflpo3KpI4TT'BJIacTI4BocrefiBiAounxTaHoBI{xuarepialin,

posyrr,riuHt 1lpupoAsltx i TexHOreHHI4x npoUecie ra ik noAanbIIIoIo e$exrunHoro

B?lKoplrcraHHtr y pisHux faJly3tx HayKI'I ra nupo6HHIIrBa' ,{ocni'4Xeni y po6ori

cop6UifiHi ryrarepianu Ha oqrosi culirarelrc, KpulcTaliquoi IIeJIIono3lI Ta Tupcr4'

xirvliquO rrlo,qusir<oeaHi rioceqoBI4HHI4MI{ rpyilaMH' e IIepcileKTLIBHLIMI{ 3 Uboro

npHBOAy ocrinrxll BOHI,I niApisulro$cl npocrorolo oTpHMaHHs Ta rapHrMII

cop6uifinnrrlu BJTaOTI4BOCT'MI4 IIO ni4UOUreHuro Ao 6laropo4ul'tx trleralin'

BusqeHHrO COp6uifinux eracrr4socrefi cunirarerie, xirnri.rHo r'ro4raQircoBaHr4x

noxiAnuuu rioceuoruHra, upragileHo AOCTaTIIbo yBar r, npoTe cI{HTe3 TaKI',IX

cop6eurin e AopoflrM Ta AoBfoTpI4BaJII4M, rqo oSvrexye ix BI',IKOpUCTaHHfl" B roft

qac, rK copoeHru Ha ocHoBi pocnnnnoi cupoBvHI4 e HeAocTaTHbo BI4BqeHuMLl'

r^-- ^A^^,,^-i Ta^trr.r rrrlcenrA'rifinorO .UOC;1iAXeffffq <COp6Uif
Totuty arryalrrricrroSpalroiTeMl,lAl4cgpTallifigoroAocriAxerrrrg

6naropoguux MeraniB Ha nonepxni culirarelro Ta $irocop6enris 3

rrpr{IIIelneHI,IMI4 riOceqonuHHI4MI4 rpynaMl4)> ra if IIayKoBe 3HaqeHHq He BI{KJII4Kag

cyrntrinin.

Kpivr HayKoBOfO 3HaqeHnl po6ora Mae i IpaKruqHe guaqeHHs' flponeleHi

aBropoM AocniANeHHf Ao3BoJLflIorb 3anpotloHyBarl{ BI4Kop[IcTaHHf, Qirocop6eHry

Anfl BIiJIyqeHHq 6naropo4Hl4x Merariis is cKna'UHI4X TSXHOJI9Ti'{HHX poSuuUin :

HaCTyrrHI{M OTpI4MaHHSM BI{coKoHIIeHTpoBaI{}IX 4ecop6aria LrI4 Ueralin y

ttopollrKono4i6uoruY nurnl4i'

,{racepraqifina po6ora BI4I(OHyBanacb siAUOSiAHO AO nlaHy Hayroso-

,uocni.urrnxpoSirlrrcrraryrySioxorroiAHoixillilirr,r.@.A.onuapeuraHAH
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Vxpainra B paMKax 4epx6ro4xerHllx HayI(oBI4x rporpaM' ErccnepuueHT€lJlbHl

AocJIiAXeHHf, IIo reMarl4Ui AI,IcepraIIii BI'IKoHaHo y ni4.qili Qyuxqiou€ulbHl4x

ri4porenie Iucruryry 6ior<onoiAnoi xinaii ivr. (D.[. on'rapenra HAH Yr<paiHIa'

3a uarepianarvru AI4cepTaIIii ouy6nir<oBaHo 15 uayroBlax IIpaIlb' y ToMy rllacrll

5 crareiL y cueqianisoBaHl4x Saxonux xypHaJlax

nirqugusnnx i rraiNnapoAHI'IX xou$epenqinx'

OcHosHIafi sNaicr Arrceprallii no por4ilax'

ra 10 re3 ,qonoeiAefi Ha

V scryni o6fpynroBaHo arryalruicrr oSpanoi TSMI'I AI{cepTaIIll' cTaH

npo6IeMU, c$opuyJlboBaHo Mery i ocsonui 3aBAaHHf, AocliAxeHb' BcraHoBJIeHo

o6'err i npe4ryrer 4oCli4Neuu.rt, uol(a3aHo oco6ncruit BHecOK 3AO6yBar{a,

Br,r3HaqeHo H0BI,I3Hy i nparcrnr{Hy 3HaqI4MiCTb po6orl4

crnaAnicrr o6paHrax o6',eKrie AocliANesus o6yvronnroe 3HaqI4MiCTb

nireparypuoro ornsly. V uepruoNry poslid <<Cop6euur piruoi upllpo4u AIrfl

B[ryrreHHfl Merafiis>> ilpeAcTaBJIeHo orn{A lireparypu, qI{X AaHLIX B f,KOMy

frAe$cs npo [epeBafr{ Ta seAoliru BHKOpIICTAHHfl, CUnirarelin, xiNri'IHO

rrao4uQinoBaHllx ciproeuic]H:fIMiLI rpynaM[I Anfl BI'I3HalIeHHf, Ta BI'IJrynIeHH{

6laropo4nux MeTariB. Po:rul4arortcr uepcIIeKTI,IBH BI{KOpI{CTaHHf, y st<ocri

cop6qifinux rvrarepianin peqoBI4H upl{poAHoro IIoXoAXeHHt' rrao4noiroBaHl{x

opraHiuHr4Mr{ JriraHAaMr4, ra ix cop6qifiHi xapaxrepllcTuKu nO niAHOIUeHHIO AO

6raropo4uux ra rrepexiAHr4x MeraniB. BurlaAeHi siAoNaocri rpo o6'erru

.4OCliAXeHb e Heo6xiAnuura i Aocrarr qixannua. Jlireparypnufi ofnflA BI4KOHaHO

.{ocrarHbo noBHo ra r<naniSironaHo.

Y .UpyroMy poglirri <<Marepianu i ueroAu AocJIiAlKeHHfl>)

oXapaKTepII3oBaHo o6paui o6'errz Ta HaBeAeHo MeTOAI4 Ta MeTOAI4KLI ik

AocJriAxeHHs. Oilr4caHo cnoci6 cr4Hre3y cop6enrie, xxuitt 6aryerrcr Ha peaKllii

po3KJraAy poAaHiAy avrouiro, ra MeroAlIKI4 AocniAxeHHt ix

BJracTLIBOcTefi ilo niAHoruenHlo Ao 6naropo,4Ht'tx Naeranie.

cop6qifiuux

V rpemoMy poslini <<@irurco-xiuiqni Aoc.liAxenns IIoBepxHi

crIHTe3oBaHux coP6eurin> rpeAcraBrleHo pe3yJlbrarl4 AOCJIiAXeHb Iq-



Me3OTIOpI4CTI4M COpSeHToM

Kpr{cT€tlitlHa Ilenrcno3a ra

Ta Mae po3BHHeHy nnoqy noBepxHl' TOAI tK

Tlpca, xirr,liqno rr'ro4raQironani rioce'IosuHHI,IMH

crreKTpoclconii, repMoAecop6qii, Aepl4BarorpaSii (ACK), cKaHyloqoi elerrpouHoi

ruirpocronii ra Hr.r3bKoreMr eparyp n oi cop6 uii-4e c op 6 qii a3ory.

3a AonoMoforo I9-cner<rpocrconii, repMoAecop6qii ra Aepl{BarorpaQii

Br{BqeHo cutixarelr, xinri.rHo uo4rasir<op,artuit, rioceqoeug6r4Mr4 IpynaMI{ Ta

Qirocop6eur i ni4rnep.4xeHo xirr,ri.{Hr.rfi xapaKrep nsaeMoAii npo4yrrin poarla4y

po.{aHigy auosiro Td, .rrK uacliAor<, rIpHqeilJIeHH{ MOJIeKyn rioce'Iosl4HH AO

nonepxni.

BuxopucToBylorll4 cKaHyloqy eneKTpoHHy vrirpocroniro 3 noA€UIrIIIIIM

aHarisoNl nonepxHi s a.4cop6oBaHuM MeranoM tloKa3aHo, I{o fioro cop6qir

nig6ynaerrcx ilo tioceqosnHHl4x rpyilax' u1o ui4rnepAxYe rpoqec

KoMnJreKcoyrBopeHHq. 3a na1ylMvrHg3bKoreMneparypHoi cop6qii-Aecop6qii asory

6vlo BcraHoBJreHo, rqo curiixarelb 3 npr.rueilJreHl,IMl4 rioce'IoeuHHI{MI'I rpyrlaMH' e

rpynaMl{, MaIoTb Many nnoqy norepxui i e vraxponopl4crl{Mu cop6enTaMl,I'

gerseprufi pogair ar,rcepraqii <<oco6.nnBocri cop6uii 6.naropoqHux

uera.lin Ha rroBepxHi Tcc> npucB{rleHo BcTaHoBJIeHHIo saroHoN'Iipnocrefi

cop6qii 6laropo4Hr4x Merarin na nonepxui cralirarelro, xivtiuHo rnro4uSiKoBaHoro

rioce.rosuHHl4Ml,I rpyIIaMI{. rlac BcraHoBJIeHHf, cop6qifiHoi pinuonaru He

rrepeBr{rqye 15 xn., a MaKcuMalsuufi cryninr, BI4nyr{eHHt AocflraeTbcf, IIpI4 cop6qii

6naropogHlax MeraJlin y rcucnifi o6nacri. Cop6eHr Mae BI{coKy cop6qifiny eunicrr

no siAHoIIIeHHIo Ao 1larlaAiro (II) y nopinutuHi s isruuuu eJleMeHrauu' TaroN

BapTo 3BepHyrI4 yBary ua Saxr, rqo caM cop6eur He Mae ra6apnneunr, rogi xx

Aesri MeraIII{ yrBoplolorb Ha fioro noeepxui :a6apueui KoMIIJIeKoIa 3

npr{rrlerrJreHr4Mlr MoJreKyna\,rr rioce.{oBr4Hlr. I-{e Ao:eoJILIJIo po3po6l{Tu cop6uifiuo-

Aoqilruo 6yno BgBrrr4rr4 i cop6uirc ocrauuix. ExcuepuvteHrarlbHo nUTBepAXeHo'

xirvri.rHo rvro4zSiroBaHoro

KonbopoMerpHqHy MeroAI{Ky

Ocrinrru 6naroPo4Hi

ix eugHa.IeHHg.

MeTaJII4 3HaXOAtITbCt HA nepexlAHLIX, TOtpoHi

tqo nepexi4ni ueralu Ha noBePXHl

rioce.IosuHHlrMl4 fpyrlaMl4, Buryrlalorbct

cunii<arelto,

n o6racri pH 5 -7.



3 Br4Kopr{craHH.gM cuHre3oBaHoro cop6eHry y IIboMy po3AiJIi 6yno

npeAcTaBJreHo MeToAI{Krr Br{3HarIeHHtI [aJlaAiro ra IIJIaTI{HI'I B €lJlloMotlaraAieBux ra

€LIIOMOnJIaTI,IHOBI4X KaraJll3arop ax.

Y n'srorvry pog.{ini Aiacepraqii <cop6uin 6.naropo4HIlx MeTarIiB Ha

rroBepxHi SirocopfieHTy>) fi.{errcs npo olruualsni yMoBI{ BI'InyqeHHs

6naropogHprx MeraJrie SirocopdeHrovr. Ilor<a^:alro 3€ulexHocri riuerur<n cop6qii,

cop6qifinoi euuocri ra ronqeurpaqii Mer€LJIy y

eKcrlepklMeuralrHi .qaHi o6po6leuo 3a AorloMorolo

nceBAo1leprloro- ra rceBAoApyroro nopx4xin ra a4cop6UifiHux uoAenefi

Jlenrurcpa i @peftuAnixa. Poarriluyro \,loNnusicrr BI4nyrIeHHs 6naropo4uux

ueralin 3 TeXHoJIori.IHIax posunnin pi:uoi KI{cnoTHOcri, sKi trlicrulu y cBoeMy

Crua,qi HaA1ITTIIIOK nepexi4llzx Ueralin, Ta IIOKa3aHO, I{O 34 TaKLIX yMOB

6laropo.qHi rrreralu Br4lyqarcTbcr y sHa.IHifi r<ilrxocri.

Illocrnfi pos4in Al4ceprallifiHoi poSorra <<3acrocyBaHHq Qirocop6eHTy Ta

KIIT AJrfl KoHrIeHTpyBaHrrfl 6laropo4unx iuerafiis>) ilpllcBtqeHo po3po6qi

cnoco6is KoHrIeHTpyBaHHr 6naropo4Hl4x Merallin. llpouoHyerbcff ABa BaplaHTI4

TaKoro KoHIIeHrpyBaHHt: IIIJitIXoM orpuMaHHtl KoHlleHrparin nicls gecop6qii ra

ruJrrxoM o3oJrroBaHHr sirocopSeHTy s a4cop6oBaHrlM MeT€UIOM Ta oTpI{MaHHt

Naeranie y ropolrrKonoAi6souy nurnx4i'

Hafi 6ingu saroNdi Hayr<oni pe3ynbrarl'I' oAepxaui anropoM Al{cepraqii:

o Pospo6leso MeroAI4 cI4HTe3Y cop6eHrin 3 KoB€uIeHTHo gg'ggasunau 3

rroBepxHero rioce.IoBI4HHI,IMIr rpyrlaMv Ha ocHosi culirarelru, KpI4cTaIi'IHoi

rIeJIIoJIo3I.I Ta TL4pakr, B ocHoei qKoro JI9)KI4T6 nsaeMo,{iq anaiuO-(TCC) Ta

ri.upor<corpyn 3 rrpoAyr(raMu isoNaepusaqii po4aHi4y aMoHiIo. Bctauonneuo,

ulo safinl4ula KoHqeurpaqifl npu11e11ileHl4x rioce'IosuHH14x lpy11 AocsraeTbct

rrpl{ reMneparypi cuHre3y 155 - 160 
0C'

. BcrauonreHo, tqo Ha BKa3aHHX COpSeHrax cop6qir 6naropo4ulEx MeTaIIIB

ui46ynaerbc.rr B Mex(ax 4 M HCI - pH 2, roAi sr< MaKcI{M€lJItnuir cryniHr

Br4ryqeHHx uepexiAHlrx Meraris .qoctfaerb atI ilpv pH 6 - 8. IIe Ao3BOJIfe
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po3rlI,IHl.

xiHeruqnux

Orpurvrani

uoAelefi

nn6ipr<ono i rirur<icllo siAli Inrru 6raropo4ni Bia uepexi,qul4x MeraJIlB.



. po3po6leno cop6Uifino-Konbopouerpzuui ra recr- MeToALIKI'I BI'I3HatreHHt

nalaAirc (II), po4iro (III), pyreniro (IV) Ha norepxHi culixarelro 3

npuqerrJreHr4Mlr rioce.ronraHHr{Mr.r rpyIIaMI4 3 HIaxHboIo Mex{elo BI{3HaqeHHt

0,75; 0,36; 1,31 uxr/cvr3 rnn uaraAiro (II), pogiro (III), pyteniro (IV)'

ni,qnosiAHo.

. 3aupouonoBaHo cuoco6u oAeplKaHHfl xoHqeurparie 6naropo4nux NaeraJlie

[ursxoM Br4KOprrcTaHH.fl n lrocri enroeHry l0 % po3rlllHy rioceqonuHkr qv

OTpIIMaHHt IIOpoIxKy nleranin nicn.fl o3oJIIoBaHur cop6eury.

Hayxone ra upaKru.{He gHaqeHHs oAepxaHI,IX peaynrrarin orreBuAHe.

Anropou Brrep111e 3acrocoBauo roroi4Ho-xiNri.IHi niAxo.qn Anfl. cvrcreMarllqHoro

AocriAxenus cr4HTe3y ra Br{BrreHHr copSqifiHux BJlacrllBocrefi cnniraremo,

rrlemlin; BIIepue 3a[ponoHoBaHo \,toxlueicrb BI4KopLIcTaHHt Qirocop6eHTy Anq

.qecop6qii qu

a4cop6oraHl{M MeraJIoM.

KpucT€uIlqHOl II9JIIOJIO3I4 TA

rpynaMl,I no niAsolrleHHro Ao

Tr4per4, xirr,ri.IHo rrlo4uoiroBaHl{x rioce'IoSUHHHMI{

upoqecie BI43Har{eHHt ra BulryqeHHr 6laropoAHl4x

KOHUeHTpyBaHH{

nopolxKono4i6novrY

6raropo4HIax

nuruqAi

METANIB IIIJI'XOM

IIIJI'XOM O3OJIIOBAHH' $irocop6eHry

v

3

ui4rnepAxeHo 3acrocyBaHHrrM cyrracHux xoroiAlto-xil,ri.rHux i Qisulco-xitvti'rHl'1x

rueroAin AocniAxenur, uy6lir<aqitNala y HayI(oBI4X BLIAaHHSX.

.{ucepraqis P.B. fopau Hocr.rrb 3aBeprxeHIafi xaparrep. OcrrosHuft gtuicr

po6oru nosHicto nucniuerio y 5 uayxonux crarrtx. Aupo6auis po6oru

npoBeAeHa Ha 10 eir.{zsHqHux i uixnapoAHl4x HayKoBI'IX ronSepenrliqx.

ony6nironaHi Hayxoni npaqi ra asropeoepar nosuicrrc ni4o6paxalorb 3Mlcr

Ar{ceprarlii, xra Moxe SyruKopr4cHoro 4nri cpaxinrlin s ranysi roloihHoi xirr'rii.

[uceprauiq P.B. foprul o$opnanena y ni4noei.qHocri s AiIo'ruMI,I BI{MoraMI4

AAK YrcpaiHu, cKnaAaerrctl is auoraqii' BcryIIy, urecrl4

cnl{cKy BI{KoppIcraHI'IX nireparypurax Ax(epen g 103

BuKJIaAeH a sa 137 cropirmax ApyKoBaHoro reKcry'

posgilin, sllcHosKis ra

uafiueuynanr. Po6ora
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1.

pasoNa 3 TLrM uo po6ori cnia zpoSuru Ae:rrci 3ayBaxeHHt:

npu4imaru 6inrlre y Barr4 IIotcHeHHIo ;

3. Ha uifi ror.ll.f,A, Ayxe crHcJIo HaBoAI4Tbct

Meraris y nopouKono4i6Houy elarrxAi'

AILICTOTH OTPI{MYIOTbC.f, METAJII{' KOJII4

TexHoJIori'IHIax posuunie ;

Ha puc. 10 3raAyerbcr

eJIeMeHTHoi ciPxra, aIIe He

yrBopeHHt;

rpo HatleHicrr Ha nonepxui Qirocop6eHry

HaBoArlrbcx pear<qii, rrrca 6 ni4rneP,AxYnala 1t

3 puc. 35 ne sonci\a aposynrino, rKa KpI4Ba siAnosiAae III',IHKy (II), a ffia

ro6alrry (II). EaNauo 6yno 6 epo6tlrra 6insurliffii uo3HarleHHt ra

onuc MeTOAI'IKrI OTpI{MaHH{

He soBcil"I aPorYuino, sroi

cop6uix ni46ynaerrcr 3

4. [ns rpeAcraBJreHHrr galeNnocrefi cryneHt cop6uii sil rucnornocri

CepeAOBI4IIIa aBTop AI4aepTaIIii xopucryeTbct IIo3HarIeHHtMI{, HanpnKJIaA'

4M HCI pH 2. y raKoMy BI4naAKy BaxKo oqinuna AianasoH

KoHlleHrpaqifi r<ucriorll, Kpaule 6yno 6 zazrta*luru a6o KoHIIeHTpaqiro a6o

2.

pH;

5. He sonciN{ spo:ynaino, IIIO MOXyTb trBIIflTvI co6oro BaxKo- Ta JIefKoAocTyIIHl

fpyrrr4 Ha noBepxni a.4cop6eHry. V raxonay BI4IIaAKy MOXHa 6yno 6inrru

AeTaJrbHo po3fnrHyrz a4cop6qifi Hi BJIaCrI4BOcri cop6enry ;

6. HesAano Br4KoprrcraHo Br{pa3 <KinH<iCse BHJIyqeHHt));

7. Baxrco sposyrrlirz aHaris EIIP crel(rpy (puc. 47). Bapro 6yno npu,4iluru

6imrue yBarll onl{cy;

BnaNalo, rqo niclq oTpI4MaHHt noporuxie r{HcTI{X Mera;1is 3OJIoTa Ta

nanaAiro MoxHa 6yno 6 orliuurH exoHoni.{Hy eser<rusuicrr Aalrlxpearuifi

a6o npe4craBurtr vrarepiall4 Ha IIareI-IT'

3pO6neni 3ayBaXeHHt He € IIpHHUHrIoBIIMH i He enIuBaIOTb Ha 3araJlbHy

uo3r4Tr{BHy ouinry po6oru. Beruxufi o5'eu eKcnepr{MeHT€rJrbHr4x pe3yJrbrarlB'

oTpI,IMaHkIX3BLlKopI4cTaHH,flMcyI{acHI,IXnpurra4in,:a6esneqyloTb.uocronipHicrr.

8.



OUinroro.rv [ucepraqifiHy po6ory P.B. fop4u s qinoNay BBaxarc' ulo BoHa e

3aBeprueHr4M HayKoBLIM AocliAxeHHtM. 34o6ynauerrl oAepxaHo HayKoBo

o6lpynroBaHi pe3yJrbrarr4 cop6qifiul4x BJIaCrIIBoCrefi cI{Hre3oBaHI',Ix Cop6eurin ua

ocllosi cuniKafenro, KprrcTari.rHoi IIeJIIOIo3I{ TA Tnpav. xiN',ri'IUO VrOryrQiroBaHI4X

rioce.ronuHHtlMl4 rpynaMlz rlo ei4uoueuuro

3anporlouoBaHo KoHKypeHTHo 3Aarui trleroAurla

6raropo4Hux MeraJIlB Ta

Br{3HaqeHEfl, TA BI',UIyqeHHt 3

Ao

ix

rexHoJroriqHrx pos.pruin. ,{iacepraqifisa po6ora siAnosiAae racnopry

cneqianruocri 02.00.11 - roloiAua xiuis'

Bnaxaro, rrdo Ar4cepraqifiua po6ora e saKiHqeHorc HayKoBOrc po6ororo' 3a

6raropogHl'tx

,{orrop xitrliqsux HaYK' nPoSecoP

ra$e4pu rexHoJlorii NI'rPin

i napQyrr,repHo-KocMerHr{Hl{X np oAyKrlB

HaqionanbHoro YHlBePcI4 TEXHOJIOTlH B.B. Masx

aKTy€IJIbHicuo; IloBI43HoIo, o6'eMoM i cyr<ynnicto cQopuyltboBaHl'Ix HayKoBHX

NOJIOXCHb TA rpaKrIaqHI4x peaynmarin 4r'rcepraqifiua

Merarie Ha uonepxni culirarelro Ta

po6ora <CoP6qit

Qitocop6eHtis 3

rrpr{rqeIIJIeHI{MI4 rioce'{o3[HHI4MI'I rpy1laMI'I), niAnosiAae BI{MOraM <flOpr4ry

[pracy4)KeHHt HayKoBI4X cryneuin i npucnoeHHs BqeHoro 3BaHHt CTapluoro

HayKoBoro cuinpo6i*ruxa>> AAK vxpaiuu uroAo KaHALrAarcbKr4x Ar{ceprarrifi, a ii

aBrop P.B. foP.ua 3acnyfoBy€

xiuiqnux HayK sa cneqiarlnicto

npr4cy,4x{eHHt HayKoBOro cryneHf KaHAI4Aara

02.00.11 - r<onoi,qna xirvris.
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