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..YTBEPXNAIO"

oT3bIB BEAyrrIErr OPrAHrr3ArIr4r4

Ha Ar.rccepraulato llo6o.ne;ronofi [O.nnu llnlaponnrr

<KonopurraerpurlecKlie Mr{fpoqr4rrll .qJrt MyJr6TI,IaH:uII,I3a reHoB xap6anenenaa:,

o6yclonrzsaroqnx ycroftvunocrr 6ar<repuft r 6era-narrausrru aurra6uorzralt>>,

npeAcTttBneHn}'Io Ha co?IcKaHI4e yuenofi cTerIeHlI KaH,4I4AaTa xl4Mr4rlecKr,rx HayK no

cfiequ&.rbHocrru 03.0 I .06 - 6uotexnororvx (n rolr qucre 6r,rouatrorexnororuu) u

03.0 1.04 - 6r.roxurr.rus

,{uccepraquonuas pa6wa flo6orenosoft IO.I1. nocs.sqena paspa6orre Mero.{a

rz6plr4r,rsaqr,ronnoro auiurrca Ha Ml{4poqurr{x Ant rlgenrraSuraquu reHoB

6arcrepua.nrnrrx (pepuernon - rap6aneueua:. B nacrosuee BpeMfl ycrofiuueocm

Mr4rpoopraHr{3naoe K 6era-rarcraltsrtrll anrz6uoruKaM npeAcraBnter co6oii ceprearryro

npo6neuy. flocromry oAr,rH r43 ocHoBHbIx MexaHrr3MoB pe3l4crerrrHocru r Aannoft

rpynne arru6uoruros 6arnpyercr Ha Bo3Mo)I(HocrIt 3Tr4x MIaKpoopraHI43MoB

ocyrqecrBJrrrb (f epueura:rtr nnrrft rugponus 6era-larraua:aMll, To BbuIBJreHI4e I{

MoHrrroprrur aKTrIBHocrIr e:rrx rpepuenroB B{DKeH Ans qereft znlpexquoutroro

KorrrpoJrr u err6opa npanunrnoft TaKfl,IKI{ Jreqeuvt [aqrIeHToB. Kap6aneueua-su

[peAcraBJurror co6oft 6era-rarT{IMa3hr c caMbrM rtrI,IpoKI,IM npo(pvnerr,r cy6c:rparnoil

@EryPAJrbrrOE TOCyAAPCTBf,HHOE BIO4I{ETHOE HAyqrrOE
YTIPEXAEHI,IE {{IAYqHO.IIICC JIEAOBATEJIbCKI4]I ruICTI,ITYT
ErroME,4tru4HCKOri )il.rMr,rr4 r{MEHI,I B.H. OPEXOBAIIA) (r,rEMX)



cnerlr4(br,rrrHocTrr, BKlro.IarorqeM [paKTI,IqecKI4 BCe Br{Abl bera-larraunr'rx

arrrr46r4oTr4KoB. V.rr4rrrsat aKTyzUIrHocTb npO6JreM, cBt3aHHbIx c AIIaTHOcTIIKOft

r,rH(beKrlrloHHbrx 3a6oneBagafi, oco6eHHo I{x (bopM, BbI3bIBaeMbIx MI4KpoopIaHI{3MaMI{,

pe3rrcTeHTHbrMr4 K aHTLr6I4OTI1KaM, [OCTaBJIeHHil.t B AUCC9pTaII]IOHHOii 3aAaqe IIeJrb

pa3pa6orarb MeroA I,IAeHTI,Irpuraqnu Bcex Kap6aneHeMa3 tBJlterct 3HaqlnMofi 14

aKryaJrbHofi. SQQelcruruofi TexlroJroruIefi c roqKl{ 3peHrrt MHorolapaMerpruecKoro

ap1urv3a r{ I,IASHTI,I0I,IKaI{I4I4 60rB rOrO KOJrI/FIeCTBa feHOB B O.{HOM aHaJrrr3e {BJItgTClr

TexHoJrortu Ha 6a3e oJrlrroHyKJreorr4AHr,rx MuKpoql4rroB. AaHHajI TexHoJIorI4r tBJlterct

AOcTaToqHo 6rrCrpOgeftcrnyrc1qefi 3a CqeT MyJIbTI4UIeKcHocTIl t{ I4H$OpMaTI4BHOSTI{;

r,rMeer 3Haqr{TeJlbHbre flpevMyqecTBa nepeA TpaArrqlIoHHbIMI4 MoJreKyntpHO-

6r.ronornqecruuu Mero,qaMl4.

,{nccepraqvr fiocrpoeHa rlo rpaAl{qrroHHoMy IUIaHy r{ cocrollT rr3 BBe'qeHIrt,

o63opa rureparypbr (3 uaBbl), orwrcarIus. MarepI'IaJIoB I{ MeroAoB rrccJreAoBaHl'It ( I

rJraBa), r{3Jro)KeHrrr pe3yJrbTaToB pa6oTr,r u rx o6cyxAeHut (7 rmy), Br,rBoAoB, cnr{cKa

irr{TepaTypbr 1a nprrJroxeHr,rr. fluccepraryua rr3JroxeHa Ha 757 crpaHvuax, B(rroqaeT 22

Ta6rr4qbr, 68 pI4cyHKoB. Cnucor qlrrl'{pyeMofi rll'Ireparypbl coAepxllr 244

6r6nuorpa(puueqKr{x I{cToqHI4KoB. EoJIbtuLIHcTBo ny6JII.rKaII1aft AaTI,IpoBaHo 2013-2016

foAaMrr.

Bo sseAeuuff aBTop o6ocHoBblBaer aloy{ulbHocrb rrccJle,4yeMofi flpo6JleMbr

r4,{errrr.r(brrKarlr4r4 6aKTepnarbHblx Qepvenron Kap6a[eHeM8 y Bo36yArreAeft

r4HtbeKrIrrOHHbIX 3a6611eBaHfifi, nOragrrnael, IITO B OCHOB9 MSXaHI43MA pa3Bwrus'

pe3rrCTeHTHOCTvI flArcepvit K 6eTa-IaICIaMHbIM aHTI46IIOTI4KaM JI9XI4T 1pOAyKUI4JI

Sepueuron 6era-laxralra: I4 Kap6aneHeMa3'

B runeparypnoM o63ope Al,IcceprallrroHHoft pa6orbr [oApo6Ho I'I3JIoxeHbr

Mexar ,r3Mbr yCTOfiquBOCTu MI,IKpoOpraHL€MOB K aHTI46IIOTI,IKaM, oCHOBrI COBpeMeHHoi

KJraccr4ibr.rKau u 6era-raKraMa3, a rarxe AaHHbre rro crpoeHlto, cy6crparHofi

cneqfiOl,1qHocT1r tr paclpocTpaH€HHocTll ocHoBHbIx TI4noB Kap6aneHeMzB. fIpoBoAIrTct

noApo6Hbrft aHaJII,B MeroAoB onpe,4eJreHl'It Kap6aneHeMa3' o6cyxAarorct I{x

lper{MyrrlecTBa 14 H9I6CTaTKI4. OrAeIrUa-S rJIaBa nOcBtI{eHa TexHoJIOr[u

OJII4fOrryKJreOTI.IAHbIx MI4KpOqI4[oB. B Hefi paCCMaTpI,IBaIOTct pa3II{qHbIe cloco6bl

np6Be,{eHr,rr fl46puAu3aII4OHHOrO aHi}JII13a Ha MI,IKpOTII{1aX, OIII4CaH6I CyUIeCTByIOlque

MeTOAbr rIAeHTI{0I,IKaIIUr,I Kap6aleHeMa3 Ha MuKpOqI4naX.
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B pa:gene <Marepua,ru u Mero,qbr)) npl,IBo.qlrrclr nepeqeHr, I{crIoJrb3oBaHHbIX

xlrMrfrecKr4x 6uoirorruecrl4x peareHToB, coBpeMeHHbrx npu6opon u o6opygonauu-r,

ncrroJrb3oBaHue Koropr,x o6ecneqr.uo aocroBepHocTb rIoJryrIeHHbIX pe3yJIbTaToB.

floapo6no onficaHbr ucrroJrb3oBaHHbre r pa6ore MeroAbI, ycroBl.rq npoBeAenl,tt Bcex

crarufr. ru6pugu:aquonuoro analftr3a Ha Ml.rKpoqunax c KoJloprrMerpuqecxofr

Ha oJII4 fOHyKJreOTr.rAHbIX

Aerercquefi Ha ocHoBe [epoKcI4AiBr'I xpeHa, flpnHllunrr o6pa6orxu pe3yJIBTaroB

aHuru3a I.rfr [poBeAeHr{r r4AeHTr{(pr4Kaul{u reHoB

Mr{Kpoqunax.

Pas4er <PeeynrTarbr n o6cyxleuue> cocrol4T I,I3 HecKoJrbKrrx rnas. B uane 5

orrr4caHbr fipoueAypr,r c6opa u Aamnefimefi pa6orn c orI4roHyKJreorI,I,uHbIMI4

rrocJreAoBareJrbHocrrMr4 reuon rap6aneHeMru, AeJIeHI,re llx Ha fioAfpynnbl, yKa3ana

ocHoBHaJr cJro)r(Hocrb o[peAeJreHI,It rap6anenelta,:, cBt3aHHat c ux cu.rrnoii

pa3HopoAuocrbro. B Draee 6 npunogrrcr pe3yflbrarhr omI,IMu3aIrIlI{ yc;rornft

norurnaepa:nofi qerurofi peaKur{I4 (iI{P), a roM qrtcJre n @oprrlare uylrrunlexorofi

peaKrluu AJrr oAHoBpeMeunoft auulu<pI4KaIIWI renon xap6aneueMa3 BocbMIr rI4IroB.

Taxxe e sroft nrane onucaHa pa:pa6orra MyJIbrI4[JIeKcHofi III-IP 4ttx conrr,recrnoft

alrnru(puraquu renon rap6aneHeMa3 I,I 6sra-, aKrarraas MoJleKyJrtpuoro Macca A tunos

TEM, SHV u CTX-M. B rnase 7 onucauo npoBe1eHl4e MoJIeKyJr.xpHof o Auzaftua

3oHAoB AJrr u,qeuru(puraqurl xap6aneneua3 c ncloJlb3oBaHl{e MeqeHHofi 6uorunona

,{HK-rrruuerua rlrv seueqenofi ,{HK-lrvlrenu I,I 3oHAoB AByx rIaIroB

((yJraBJrr.rBaroqlx), zrr,rrr.ro6ulra:onannrrx Ha [oBepxHocrl4 MI4KpoqI4rIa u

(AereKTr4pyrour4x), coAep)Karqux 6uorunouylo MerKy. B srofi rlrase Hal'r6oree

cyqecrBeHHbrM pe3yJ]bTaroM paoorbr .f,BrteTct aHaJII{3 BJTTTJIHI'IJI paCnOJIOXeHI{t

3oH,{oB Ha qenu AHK-uuIneHIr Ha npouecc ru6puguzaryuu. B ruane 8 npune.qenu

pe3yJrbrarrr orrrr{Mr,Baufifi ycnonufi ru6putruza\uu (reuneparypu, coJreBoro cocraBa

6yQepa, BpeMeH[ auwmza) B AByx $oplaarax - c ucnoJlb3oBaHlreM Me'reHofi u

neMe.reuofi .IlHK-l'rzurenu. B Aauuofi fJIaBe raKxe npoBeAeHo cpaBHeHI4e

qyBcrBr{TeJrbHocru u cneurdrz.rHocru ru6pl4Arr3alluoHHoro a:';.uta3a c I{cnoJIb3oBaHr{eM

3Trrx AByx cxeu rra6pugu3a:J:av, ,qrs flpoBeAeHut ranbHefmero aHaJII{3a Ha

MuKpoq nax nu6pana ((cgHABnq> cxeva ru6pupu3alll4rr KaK nau6olee sS$errunual. B

rltaee 9 aBTop npI4BoAItr pe3yrbrarbl u4errllS u raqv 14 reHoB rapbaneueva: ua

KoJloprrMerpuqecKxx MI4Kpoqv ax c I4cnoJIb3oBaHI'Iev neueqenofi ,'{HK-naumeHu Iz
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(c3HABr{rr)) cxeMbr fl{6pr,rAv3ar\utt. B rrtase l0 onucanrr pe3yJrbrarrr pa3pa6orKr.r

r,rrrrerp[poBaHHoro Mr4Kpoqr4na AJrtr oAHoBpeuegnofi ugeHrra(f uxaqur,t BocbMr,r rr,rrroB

rap6aneueuas r{ Tpex rrrloB 6era-.narcralra.:, orHocrru[xcr K MoJreKyJrrpHoMy roraocy

A. B Mase I I npunegeurr p$yJrbrarbr recrr{poBaHr{r KJrr,rHriqecKr{x o6pa_:qor

rpaMorpfiUareJrbHbrx MrrKpoopraHr,r3MoB Ha paspa6oranurrx MrnKporrr4nax 1la

ugenruQunaquz rap6anenelta: fi l.rHTerpr{poBaHr{blx Mr,rKpoqunax AJI' oAnonpeueunoil

u4euruQuraqzu xap6aneuerraa: u 6era-larraua: MoJreKyJr{pHofo KJracca A.

flolyrenurre n pa6ore AaHHbre xopono rr rocJreroBareJrbHo r{3JroxeHbr,

colrpoBoxAaroTct HarJr.rrAHbrMr4 r, urrocTpaqfirMr4.

B uayrnolr firaue rloJrf{enHbre aBTopoM pe3yirbrarbl o6naAalor necoltrennofi

uonr.rgnofi. B guccepraqura pa^:pa6oran fipr.rHrlrrn oAHoBpeMeHHofi ugeHrzQzraquu

pa3HopoAHErx I't 6nr,raropo4crBeHurlx rerroB Ha npllMepe onpeAeJreHr{r reHoB

xap6anenelras 8 runos (c nusrofi crerreHbro roMoJroruz (pepnreuron nnyrpra runa) c

Ao[oJrHrrreJrbHbrM Trrrrr4poBaHr{eM rro BbrcoKoroMoJrorrrqHbrM noAr-pynrraM. Buepnue

pa"spa6mana Merolr4Ka cosMecrHoft arrlnnuSuraqnu renoe xap6aueneNrag 8 rr.rnos

(KPC, VIM, IMP, SPM, NDM, SIM, GIM, OXA) r4 norrHopa3MepHr,rx renos 6era-

JraKraMa3 TEM, SHV ra CTX-M rrrrroB B npoqecce MyJrbrr{nreKcHofi III{P c

o,qHoBpeMeHHbrM BKJIIoqeHIteM MerKr,r. Ha ocuoBe BbrsBJreHHr,rx B pa6ore

3aKoHoMepHocrefr nose,{eHur oJrr4rorryKjreorllAoB, r4Meroll[x pa]3Jrr{rrHoe

pacnoJrox(eur{e Ha rlerrra [HK-nrzureuz, n rn6pugu:aqlt oHHoM aHaJrrz3e Ha Mr,rKpoq[nax

c(popMyJrr4poBaHEr peKoMeHAarluu IIo MoneKyJUrpHoMy luaafruy 3oHIoB Mfr

r.rgerrru(puraqur4 pa3uopoAubrx u 6nusxopoAcrBeHHbrx renoe. B pa6ore nporegeno

cpaBHeur.re ,qB)ix ocHoBHbrx cxeM npoBeAeHr,rr ru6pugutaryuu Ha Mr4Kporrr4[ax.

Amopou rroKa3aHo, uro cneqz@uvuocrb LI rryBcrBr4TeJrbHocrb BBrrBJreHI,Ir feHoB

Mero,uoM ru6pupuzaryuoHuoro aHIUTLBa Ha Mr,r4poqr4[ax c ucloJlb3oBanlreM (cgHAtsr,re>

cxerrau ru6pz nrzr,aqlrrr' Bbrrrre, qeM AJrr Mero,ua rra6pvgusaquoHuoro aHaJrr43a c

Ircrroirb3oBaur.rerra ueqennofi 6uoruuorr,r,{HK-MI{IIIeHr4.

floryrennue pe3yJrbrarbr uueror 6onrlryrc nparcrtlrrecKylo 3HarlrrMoct, B

rlpoqecce pa6or6r 6uru cogAanbr ABa rr,r a Mr,rrporrrrrroB - Mr,rKporrrznbr AJrt

u4erruQuxaquz r<ap6anenenaas 8 rlauos c AorroJIHIzreJrbHbrM Trr[[poBaHr4eM

QepueHron rto noiqlpynrraM n r.rHTerpfipoBauurre Mr,rKpoqr4nbr Anr oAHoBpeMeHHoro

onpeAeJleHr.rr rap6aneuelra: 14 6era-raKTaMm MoJreKyJrrpHoro KJracca A. Srra
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pa3pa6orKl4 B rrepcneKT[Be Mor-yr r4Merb 6onrruoe 3narleHr.re r4 cJryxLITb ocnosoft Ar.t

co3AaHLIt,qUarHOCTIAqeCKr4X TeCT-CI4CTeM HOBOTO IIOKOJTeHIt I,I ynyqmeHl,It KaqecTBa

ArrarHocrr,rxr.r u err6opa npanunr,Hofi Tarflr,rKl4 JreqeHr4Jr rnlpoKofo 1prana3o*a

coII14a,TbHo-3Haqrzrrarrx ranlpexquonnrrx ga6oneeaur,rfi .

Pesynrrarrr pa6orhr MoryT 6rrrr r4ctroJrr,s oBaHbr s @|EHV <Hayuno-

LlccJre.qoBareJrbcKr4t r.rHcrr{ryr 6uolreAvrluncrofi xznarau uuesv B.H. Opexoruua>

(I,DIvIX), O|EV <@e4epanrunfi HafrHo-Krrr,rnr{qecKufi qenrp Sueuro-xrauraqecxofi

MeArzrlrzrrbr @e4epanrnoro rr.re.qraro-6rzolor[qecKoro areHTcrBa)) (OfEy OHKU OXM

OMEA Poccnu), @IEYH I4ucruryr 6zooprannvecroil xuvrLrv rrMenrr aKaAcMnKoB

M.M. Illeurxrana z IO.A. OsqrHHuxoea Pocczftcroft aKaAeMrrrt nayr, O|EVH Ancrvrryr

noleryrrpnofi 6uo;roruz uuenra B. A. Surelr,rapAra Poccuftcroil aKapleraLr nayx (?IMB

PAH), OfByH ?Iucrrr)"r xuNrra.recrofi 6rzolonru u Syn,qauenraJrlHofi Me.qnqr{Hbr

Ctz6upcroro orAeJreHzr Poccr.rfi cxofi aKa.(eMr,rr{ HayK.

.{ocrorepnocrb BbrBoroB I{ pe3yJrbraroB, npencraBJreHHrrx B Ar,rcceprar\LrLr, He

Brr3brBaer conrnenraft, nocKoJrr,Ky nccJreAoBaHr4e npoBeAeuo Mero,qaMr4 c

I{crroJrb3oBaHr.reM coBpeMenHoft nplt6opHoii 6asu; npu groM noryqeHHbre pe3yJrbrarbr

KoHTpoJrr.rpoBiulrrcb He3aBncr,rMbrMr,r MeroAaMu ra o6pa6arttBaJrrrcb c nprrBJreqeHueM

Mero.IIoB MareMarlrlecKofi crarzcrrarra.

B qenonr, ArzcceprarlrroHnar pa6ora flo6o;rerosoft IO.Z. rsrsercx 3aKorrqeHrrbrM

KoMrrJreKcHbrM MynbrI,IAI,rcIII4ruII,IHapHbrM rrccJreAoBaHlreM B o6Jracrr4 5uoxuuuu,

rr,roleryrxpnofi 6uolorur.r u 6uorexnonoruz. B 4accepraqfir,r Her rBH],Ix u cepbe3H6rx

HeAocrarKoB. O.qnaro K Hefi uMerorc{ Her(oropr,re 3aMeqaHr{r:

1. IIpu nrr6ope oflrr,rMurrrbHofi KoHqenrpaqru NaCl s ru6pugusaquonnorr,r 6y@epe

He r4ccJre.qoBau 6y@ep c KouueHTparluefr. cowr 0, 1-0, 15 M, coornercrnfoqufi

lpttsuororuuecroii KoHrleHTparlr4r,r r{oHoB Hurpt4r B KJrerKe. Bepomuo, raraa

KoHIIeHTparInJr 6rr.rra 6rr omrrMturbHofi .qJrr rrpoBeAeH[rl aHaJru3a.

2. Bssr cJrr.[rrKoM 6orlurofi r,ruTepBiur 3uaqeHr.rfi 4.nunrr cneficepa npr4 npoBeAeHrru

nog6opa omuua,rurofi Anznu cneilcepa oJrr{foHyK"rreorr,rAHbrx son,qon (paccrraorpeHbr

.qnunrr cneficepa 0, 7, 13 u 24 ocrarv:a rLrMlrp.vrr,a ). Cneaonano 6rr nponepurr raxxe

3oHAbr co c[eficepaMrr s 9-10 ocrarKoB Tr.rMr.r.qrrHa.

3aMe.IaHur no pa6ore He .f,Brrrorcr cyqecrBeHHErMu, He 3arparuBaror

pe3yJrbTaTbr rI He BJII4f,roT Ha B6IBO,qbI.



BrrsoArr Avccepra\utr floJrHocrbro o6ocnosaHrr u coorBercrByror [oJryqeHHbrM

pe3yJrbraraM. AnropeSepar rroJrHocrbro coorBercrByer corepxaHr,rro ,ur4ccepraur,ru.

Ocnonur,re p$yJrbrarbl Ar,rcceprarluu orry6rzxonann B oreqecrBeHHux ra :apy6eNnrrx

HafrHbrx rrypH{urax, pe3ylrbrarrr pa6orrr 6rrrn rpe4craBJreHbr Ha pa3JrI{tIHBrx

poccnftcxrx r4 Me)K.{yHapoAHbrx HayqHblx ronQepeuquxx.

Taxr.rlr o6pa3oM, Arrcceprarlr4r llo6one"rrosofi IO.lI. <Ko;ropulrerpuuecxae

MxKpor{Hnbr AtA MyJrbruaHaJIu3a reHoB rap6aneueua.r, o6ycnorrturaroulr.rx

ycroitvanocru 6axrepnii K 6era-raKTaMnrrlr anru6r.roruKaM)) [peAcraBJrrer co6ofi

3axorrlreHrryro HayqHyro pa6ory, Koropiur [o aKTyiurbHocru nrrbpannoft reurr, o6reuy,

3iIBep[eHHOCTr4, HOBr{3He, nayUnOfi V npaKrr4qecKofi gnaqralrocru noJrrreHHbrx

p$yJrbraroB rroJrHocrbro orBeqaer rpe6onanvrrr,r rI. 9 lloroxeHrur o noprAKe

qp[cyxleHr4Jr yrreHbrx crerreHeil (yr:nepx.{eHo rrocraHoBJreHrreu llpanureJlbcrsa P@ or

24 cewrn6pr.2013 r. N 842) c u3MeHeHra-{Mr4 N 335 or 2l artpe:lx 2016 r., a ee aBrop

[odoJreJrosa IO;rus I4;rAapoBHa 3acJryxraBaer rrp]rcy)Knenur yuenoft creIIeHIr

KaHAr4Aara xuMr4qecK\tx HayK rro cleqrrajrbHocrru 03.01.06 - 6uorexnororux (n rou

qucre 6r4onauorexno.noruu) ur 03.01.04 * bIaoxuMfis.

Pa6ora 6nna 3acJryrrraHa, o6cyxqeHa, or3brB Ha Ancceprarlmo rarxe 6ur

o6cyN,qdn r ogo6pen Ha HayqHoM ueNra6oparopnou ceMI,IHape orAeJra

nepcoHarr43r{posauuofi MeAr4rlr.rHbr OfEHy <Hayuno-uccre,qosaremcrr4ii I,IHcrI{Tyr

6uonaeAurluncroitt xuv.uu unaenu B.H. Opexonnva> (nporoxo.u N 2 m 4 uas.2017 r.).

Orgrrs cocras r
sane,4yrorqr ft l a6 op ar opueit nano 6uorexuororNlr
OfEHy <Hayuno-zccreAosaremcKl,Ifi LlHcrrrryr
6uoueAurluncr<oir. xuwun nuenlr B.H. Opexonuua>,
gorrop 6raoirorr4qecKl4x HayK il,/,fi/ I4saHoe IOprai .{rrllarpuenau
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