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oqxnunanbuom unnonema na Lwccepraumo

Banueao I/Ipmiu Aiiaapoanu na Temy:

<<COHO.J1l/IAMI/I£[I>I I/I COHOJII/IFI/I,Z[PA3I/I[[]>l C

AHTPA30.JII/IHOBLIMI/I <I>PAI"MEHTAMI/I B OCHOBHOI‘/II IIEHI/I»,

r|pe11c'ram1er-n-1y1o ua coucmune yqél-101?: Cl‘€1'l€H1/I K21!-LZ{l/l,11Z1"3 xummeclmx 1-xay|< no CIIBIJJ/I8.J'lI>HOCTl/Ii

02.00.06 ~ 6blC01<0M0/lEK'y/7[7Hbl6 coeduuemuz

Honyqemle HOBBIX qJoT0a.\<Tma1-xmx nonnmepoa 14 coanar-me 1-Ia I/IX cc!-10Be M8T6pl/IHIIOB

1111;: O1'[TO3]'lCKTp0HHl=lX ycrpocrs, B TOM qucne cneromnyuanouuax 111401105,

(1)0-roTpan3ncTopoB, ¢110'roa:IeMe1-n'oB I/I qaoronpnéml-mxos, sna:me'rcs1 OHHI/IM I/I3 l'lCpCl'l€KTl/lHH!>IX 14

BOCTp¢60Eai-ll-lblx 1-la nparm/n<e COBp6M€uHbIX HBHPHBHEHI/Ii?! nccnezzoaax-114171. OCHOBHBLMPI

Tpeéonamlmvm K Marepuanam raxoro Tnna manilercsi H8111/l'~l1/KB momm-zecuex-rrnux csocrs,

11>oTonp0B0111/lM0cTb, xopomax nnéx-n<006pa3y10u\a:| cnocouocn, r1/|6|<0cn=, 'repM0cT017n<oc1-b 14

J11?‘

B CBSBI/I c 3T!/IM €1KTya}'[bl-IBIM SABHSICTCSI pazpaonca uanpasnenx-n>1x M€T0£\0B cumeaa

claoroamuan-11>Ix MOI-IOM6p0E c uenuo nony'-xex-um 1-Ia 1/xx ocnose M3.Kp0MOJ'l€!I<yJ'[pHblX C1/ICTCM c

npon-noanpyemuuvm ¢oToc1m31/xqeclmmn, MCXSJ-I!/I‘-IBCKI/IMI/I 14 TEpMl/I‘-1€CKl/[Ml/I xapa1<-repnc-ru1<aMn.

rm ycnemnoro pemel-ms: 11am-1017: l'|p06JI€MI>I neoxonumm Cl/lHT€Tl/I‘I€CKl/I6 nonxonu,

noanonmomne nerxo Bapbl/lp0B21TI> CT]JyKTypy CI]OTO3.KT!/IBI-IUl"O M01-Iomepa n, 1<a1< cneglcnaue,

anemel-rrapl-xoro aaeua nom/mepa nyrém l/|3M€HSl~l1/[H npnpunm 14 n0no>1<e1-ma 3aMecmTene171 B

1.1)0TO3.KT1/IBHOM cpparmex-ne.

Yglaqr-mmn 06'I>€KTaMl/l nccnezlonax-ms: B 113!-IHOM H£il'lp8BIl€Hl/II/I snarmorcsx

a3oTco11ep>|<auu4e rerepounxnnqecxne coe;u/mer-1101, cpenn 6om,u1or0 '-11/ICH8 KOTOpl>IX 0co60e

MECTO zauumaxn 8.!-ITp€130J'lI/II-I51, 14:11/1 unazaanrpaueum, 6nar0napn coqeranmo

(1)OTOIIkOMl/ll-IBCLIEHTHHX caoilcna c TepM0cT017n<ocn.1o. I/Imer-mo nccnenonax-u/no cononnamnnon 1/I

COIIOIII/II‘!/I)I[p33I/IIIOB c 8!-!Tp€BOJ'll/Ii-l0BI>IMl/I qrparmex-namn B 001-101290171 uerm nocnsnnena nan-u-ran

p6.60T21.

C y‘l§TOM BC€TO BLIHICYKBBBHHOFO TCMY HCCC|QT@l/ll/l, l'lp€L[CTi1BJ'|€HHy]O K 33.IlIHT€
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Ba.rmen017x I/I.A., cnegyer 1'IQI/131-IaTb a1<'ryaJn,1-10171.

)I[uccepTaun01-max pa60'ra Banneso I/1.A. nanucax-la no mannunonuomy nnany,

mn0>1<eHa H8 136 c'rpa1-muax 14 COCTOI/IT 1/13 Bnenennn, Tpéx rnan (063019 nmepaTypu,

3](CII€pl/1M€HTaJ'lb1-I351 qacn, pesynsraru u nx 06cy>|<;1em/re), Buaonon 14 cm/|c1<a

ucnormaoaam-10171 nm'epa'rypb1 (122 Hal/Imex-zonal-Im). Llnccepraum BKJ'|!O'~l3€T 5 T3611!/I11 I/I 78

pucyx-mos‘

B0 zseedenuu Kparxo, 1-10 élvnco, cqaopmyrmpoaar-11,1 8KTyaJ'1b1-IOCTL, ocuoaaue 3a;\a'-114,

nayqx-lax I-[OBI/l3H21 l/I npax-m=1ec1<as1 znaqumocrs zuaccepraunol-moi: pa6cm>1.

B 2/wee I 1'lp0l-[8J'1l/I31/1130581-H11 1/1 nmepecx-m 1/13J'|O)l(€l-11>! nmepa-rypa1>1e Ila!-1!-u>Ie 0

nonumepax c momm-1oq)0pa1vm Kax B 001-mm-10171 uenu, Tax 14 B scaqecnae 6o|<om>1x samecrmenefl.

Tnlarenu-10 npopa6oTa1-11,1 ny6nm<aum4 0 Qsnynpecunpynoumx nommepax c asorconepmamumu

1"6T€POL\l/IKIIHMI/I, FI0npo61~10 paccmorpen-11>: nonnmepm c a1-Irpasormuosmmn q)parMem"aMn B

ocuosx-101?! uenn, BKI!K)'-{Z151 MeTo11on0rmo nonyqennz ucxom-lux 81-lT'].)330J'lI/IHOB.

B mass II asmp onncuaaer BKCIICPI/|MBHT3J'1I>HyK) qacrs, a mvxem-10 see pearex-rm I/1

Marepnanm, MCTDZII/IKH cm-rre3a 1/I P1Cl'lO1'lb3y€Ml>I€ n ;1nccepTa1.mo1~u-10171 pa601'e m1)mm<o-

X!/[MI/I‘i€CK1*1€ Me-ro;11>1 nccnezlonaumx, Bknroqan I/IK, 51MP, Y<I> CHGKTPOCKOHI/IEO, anemel-m~1Lr|F1

B1-I6J'll/I3, B3)KX, TMA, TFA u up.

B muse III n011p06u0 npencraanex-u>1 co6cTBe1-11-me pe3yrn;ra1-1,1 I/Ipl/XHLI Ailaaposl-ml.

OTrm=m-renu-lo ocoem-10cT1>1o nanuo mlccepraunu >1BnneTcs1 1-zarmqne Tpygoémxo

cm-rreTnqec1<o171 qacm, nanpannel-mo H8 nonyqenne ¢so'rna1<Tmam>Ix MO!-IOM€p0B 14

cononmvxepon ua ax OC1-10136, a "ra1<>|<e nzulém-xoe 3KCl'l6pl/IMBHTGIILHOC n011TBep>|<,ue1-me

nonyqem-mx pexymnaroa. Oco6e1-11-10 nopamaer M2100!/IE cm-nesnposax-:1-n>1x I/Ip1»m0171

Aiuaaposl-10171 OPl'8.Hl/l'-I€Cl(1/IX c0e,:u/lueul/n71 ~ 21 M01-x0Mep 14 22 conormmepal H0 M1-16!-IHIO

ormouer-rra, Hunyqeuue raxoro pona cononnmepon 5iBJI${€TC$l nerpnsnaml-xo aauaqe, pemeuue

Kowopo Tpe6yeT oc06oro M&CT€])CTB6. 14 Tepnemm cu:-nermca. Kpome TOFO, ace K1011)"-I6)-lHbI€

coenm-Ienua 61,1111/1 OXHPEKTSIJHSOBKHLI, 1'lp0B6l1€1-I0 KOMl'lJ'l8I(Cl-[OE cpam-rene cm-n-ermposax-mmx

conommepos Mexmy 0060171.

OCI-[OBI-151$ I/ITOTI/I TUJQTCHBHO l'IPOB6JléI-11-10131 pi16OT1>1 CB(!lI§lTC5| K CII€}IylO]l[€MyI

0 c ncnonbaonanuem p6aKI1l/I171 3a:-x,uMe171epa 14 1"[c1m1'u1/n-xrepa ocyluecnanéu cmrrea Tpéx

rpynn I-Iosux 6m1;y1-mu!/1ouam,u|>1x MOI-1OM€pOB c anrpasommoaumu me:-mama:

npomsom-n>1x I'll/lpl/lZlO[3,2-g]XI/IHOIIYIH-2,8-HHI(1HJIlYl8.HHH1/IH8, 2,8-nnc1)eHm1nnp!4J10[3,2-
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g]Xl¢ll-I0!!!/II-I-3,7-11]/I€1MlrI1-Ia I/I 2,8-L(n(1)e1~1I/mnnp1411o[3,2-g]x1/mormn-4,6-111/11<ap60r1/mpazmla;

0 1-xa 061-IOBC 8.1-ITPHBOIII/lHCO}l€p)l(3Llll/IX M01-xolwepos, 4,4’-111/lalvmnozlncpeuunosoro aqmpa 14

nuxnopaarnnpnna Tepeclaranoun-6nc(3—MeT01<c1/1-4-01<c1/l6eI~13oI?1H0|7I) KI/ICIKOTH B

yCJ1OBm1x Hmxoremneparypno IIOIII/IKOI-[1161-lCaL\l/I!/I ocymecranéx-1 c1/{mes

cononnamnnoa 14 cononnrnnpasmoa c <1)pa.rMe1-rra.M1»I 1,9-anrpasom/ma a ocuonuo

uerm;

I no1<a:;aI-Io Bnmu-me npnponm samecrmeneil 14 nx n0no>|<e1-um B 8.1-lTp€i3OJ'll/ll-IOBOM

mpparmex-ire na I'll-ITCHCI/IBHOCTB n M1141-Ky somqu Maxcnmyma qaoromomuuecuer-lux/m

11011}/'-[Bl-IHI=IX nomamepnux nnel-10K;

0 ycranonneno, no ace cxmresnponam-me conormammzlm u cononnrnnpaannm sue

aanucnmocm or XnM14'1ecI(0r0 crrpoex-ma a.m"pa30n1/n-xonoro qaparmel-rra mansuorcn

TepM0cT017n<vnvm (r5:280»390°C) I/I onaaaror xopoummn 11ec1)0pMa1u401-n-10-

npoquocn-n>1Mu caocraamn. Ha.u60m>me17x mécrxocrmo X8p&l('l‘€pl/I3)/IOTCSI IIOIII/IM€pI=l, B

KOTOPHX amnzn-xasr 0523:, non!/Imepx-10171 uerm npncoennnena nenocpencrnem-10 1<

ax-npazonnuoaomy c1)parMe1-ny. Bce normmepm 06na.z1a.r0'r cr|oc061-1oc'r1>10 K

cbopmnpoaanuxo anacrnqnux, BI>lCOK0l1p0‘lHbIX 1/I Tepmocwoxnx camonecyumx rménox;

0 C(1)OpMyJ'll/IIJOBHHH nonxonm K nonyqenmo /:md)d)ya1/10!~11-II>n( M€M6]J3.H I-Ia 001-lone

COHOIII/IMSQOB c Baphl/Ipy€Mb1M conepmannem &HTp830J'lI/I1-IOBBIX 3561-lb€B B 001-Iosno

uerm 111151 l'l6pEal'lOp3J.lI/IOHH0l"O pasneneum cmecn M€Ta1-X01!-TOJ'Iy0Il.

C H !3.KTl/I‘i€CKOl‘/ll TO‘*IKl/I ZQCHHSI l'[O]'ly‘l€HHH€ p€3)'l'[I:T3.TbI MOTYT GHTI: 3H3.‘{I/IMH }1J'l5l

TlOJ'ly‘iBHl/Iii I-IOBLIX HOT]!/IMCPHBIX MHTCPI/IGJIOB H3 OCHOB€ CUHOHHBJVII/IHOB I/I COHOHI/Il'Y[,[[P33I/IZIOB C

anrpazonnnonmmu ¢p3.I‘M€HT€1M]/I B OCHOBHO1‘/ll ].I€l'lI/I, OTHI/I'~I3.IOI].Il/ICCH XOPOHII/IMP]

IIIOMI/lH€CL[€HTHhlMl/l, Z[€¢]OpM€1I1PIOHHO'HpO‘-IHOCTHHMI/I, T€PMl/l‘lCCKl/[Ml/I H Tpal-lCHOp'1'HI>1'N[l/I

CBO!/ICTBKMPI JIUTX OHTI/I‘-ICCKKX I/I BHBJTI/lTH“I€CI(l/IX yCTpOl/ICTB,

B IICHOM, _CQQ]JMVJ'll/lDOB3.HHbI€ l'|OJIO7K€Hl/l. BHHOCI/IMBIC H3 33|.|l1/XTV. HaV‘iHaH HOB]/131-13.

p3.6OTbI. €é EHBOZIH l/I l'lD3.KTPl'-[€CK3$I 3Ha"IHMOCTb CVL[I€CTB€HHHX 33.M€'-[EH1/H71 V OHITOHCHTB H

BBBBIBGIOT4

[[1/lCC€pT3.I.[l/IOHH8$l p36OT8 l/IMEBT ROI‘!/I‘i€CKO€ Pl3H0)K6I-I!/IE M3.T€]Jl/I3J'|3, HCFKO '-ll/ITi1€TC.

Ho paome y 0n!'l0HeHma ecmb c/1e0yr0u4ue KOYlp(JCbl u saureuanum

1 . KHKI/[M o6pa30M uokazusann cocras nonyqennux cononumepon? B

aaccnepmvler-1Ta.m>1-:01‘/'1 qacm (mp. 69) npusenenu TOJILKO plax-11-me I/[K-CHCKTPOCKOTII/WI,
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KOTOPHB anrop 11141<a1< He 1<0M1v1e1-1T14pye1- 1: mane P€3yIIbT3Tbl 14 14x o6cy21<ne1-114e.

I'lo'-1eMy H8 xapam-ep1430Ba:114 n0:1yL1e111-11,16 c0n0n141v1ep1=1 1v1eT01;1o1v1 SIMP

c1'1e1<Tpoc1<01'11414'? Ha p14cy1-n<aX 57 (cTp. 83) 14 58 (crp. 84) a.aT0p y1<a31,11aaeT

coon-10111eH14e Meucny a.1-1Tpa3oJI141~1a1v114 (n) 14 1aT0p1>1M n14aM141-10M (4,4‘-

m4a.1v11/11-1o1114cbe1~114n01a1>1171 31111/1p, m), pas1-106 n:m:10:90, ‘Le. 14cxo;n-11>1e 3a.rpy31<14

1<o1v11'101-1e1-nos pea1<1.11/101-11-10171 c1/1ec14. Oz111a1<o 310 11e 021-1a11ae-1, L110 ace 10% a1-1-1pa30m41-1a

B0171)1yT B cocras |1or114Mep1~1o1?1 1.121114. 1'10 M1-I€H1/IEO 0nr101-1e1-n'a, 6e3 ZIQHHHX HMP 01.\e1-11411,

conepmanne a1-1Tpa30r11411a 1; uenn 1-1e IIpC}1CT8BJ'|5£6TC>l BO3M0)K!-ILIM.

B r1p0J10:1>1<e1-11/1e 3'roro Bonpoca, no Bce BPUILI/IMOCTI/I, Ha p14c. 58 (cTp. 84) 0H€‘{ZiTl(3 — B

1-10r1y»1ae1v1oM a1~1-rpa3or1141-1co11ep>1<au1eM c0r1or1141v1epe 110m1<1-10 61,111, y1<a;;a1~1o n, a 1-1e m

MOHOM€pHl>D( 356!-I563 14cx0;1s1 143 ycnosu 3a.rpy31<14.

Ha cTp. 85 amop 11141.net <<B p01'114 1aT0p0171 1114a1v11/11-11-10131 1<0Mn011e1-1T1>1 1a1>1c'ryr1a:1 4,4’-

m4a1v1141-101114<1ne1-114noa1>11?1 aqmp, Tax 1<a1< Moc'1"141<os1>1171 atom 1<14cr10po;1a B e1-0 cTpy1<Type

01<a31>11aae'r \'l(!IIO>Kl/lT€:'l]>l-I06 111114511-114e 1-1a p8CTBOpl/XMOCTL 1-1or1111v1epo1;». O111~1a1<o HGT

1<oMMe14Tap14e1a, 1<a1< 1/11v1e1~11-10 co11ep>1<an14e B'10poro z114aM141-1a s pea1<1.11401-11~1o1?1 c1v1ec14

BJ'1Pl$|€T 1-1a pacraopnmocrs nonyqaemoro 11on14Mep1-1010 nponyxra 14 B 1<a1<14x K01-IKPCTHO

pac'rB0p14Ten$1x?

H0 MI-[CHI/110 0111-101-1e1-1'1'a, NIGEL] 2.4 (31<cnep1»11v1e1-1Ta.111>1~1as1 ~1ac'r1>, <<MeTo)1141<a c1411Te3a

c0r10r114Mep013>>) I4 3.1.2 (P€3y}'ILT8TI>I 14 14x o6cy>1ue1~114e, <<C14HTe3 cor1or114aM14}10B 14

con0n14r14z1pa3141101a>>) 01'114ca1-11,1 I-lBZlOCT&T0'-[HO 110111-10. Ha11p14Mep, 1-1e y1<a3a1-1 LIBCT

nor1y\1e1-11~11=1x cononumepoa, M€T0}Ilbl 14x 0'41/1c'r1<14, s1>1x0;11>1?

B rnase 3.1.2 <<C1411Te3 c0110m4a1v114;10B 14 c0n0n14r1411pa314J101a>> Ha p14cy1-max 57 (crp. 83)

14 58 (01-p. 84) as-rop np141a01114T -r0n1»1<0 0:11-10 coon-1o111e1-114e 1v1e>1<11y a11Tpa30Jn41-1a1v114 (n) 14

4,4’-L114a1v11»11~1o1114r1)e1~1141101a1,11\4 a<1)14p01v1 (m), pasuoe n:m=lO:90. O111-1a1<o 1; mane 3.2.4

<(Tp8.\<lCHOpTHbI€! c1ao1?1cTBa c0r1or114Mepo1a>> Ha p14c. 74 11os11s:1s110-rcs1 coon-1o1ue1-11411

r1:m:20:80 14 30:70 115111 COFIOJII/IM€p8. P1, 0 1<o'r0pmx pa!-lee aB'rop 1-1e y1'1oM141-1aeT. Hoqemy

mm 143yqe111/1:1 'rpa1-1c110p11-11,1x c1w171cna 6511114 n1,16pa1-11>1z1pyr14e c0011-1o111e1-11411?

B mane 3.2.3 0118110133110 1-1p141aec1-14 31~1aqe1-114s1 KBHI-ITOELIX BLIXOLIOB, KOTOPLIX $112110 1-1e

XB3T88T 11112 1101114010 a1-1aJ114:xa :110Mm1ecue11'r1~11>1x cso1?1cTB no11y11e1-11-11>1x c0r10r114Mepo1a.

B a1a"1'0peqJepaTe, no 1v111e14141o 01-11101-1e11Ta, q)opMy1114p0B1<a a1<Tyam=1~1oc'1"14 6o111>u1e

c0oT1ae1"cT1aye'r 11121114 pa60'1'1>1: <<A|<'ryam~,11ocT1, 1-1ac10;111.1e171 pa6oT1>1 or1pe11e:1;1e'rcs1

1-1e06xo1.u41v10c-11,10 pa3pa60T1<14 c1'1oco6os c14141e3a 1-1n1a1>1x Monomepon, pa3r114=1a1ou114xcs1

r1p14p01:10171 3a1v1ecT14-re:1e1?1 1: a1-1Tpa30n141101ao1v1 u141<:1e, 14 110r1yqe1~114s1 11a 14x 01:1-1014::
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l'U'l€HKOO6p83yIOlJ.\l/IX, TCPMOCTOFIKHX l'IOJ'll/lM€pI-IBIX MQTBPI/IZUIOB C B31151/I]Jy€MbIMl/I

l1)OTOJ'UOM!/IH€C!.l€HTHhIMI/I CEO!‘/(ICTBHMPD).

Ykasauuue 3aMB'-13111/[H HI/I B ](0€l\/‘I M€D€ H6 3aTD3-\'l/XBEIOT OCHOBI-IHX BBIBOHQB PI I/ITOFOB

pa601-51. l'l0cne;11-me ocnoaal-ml H8 T1.U8T6J!I=HHX 3KC1'lC]3PlM€HT8J'lbHhIX ;1a1-mux, 0606Luem»mx,

1<a.|< C06CTBBHH1>lX nannux, Tax n nmeromnxcsi B nmeparype. Anropeqmepar 111/ICCCPTZIIIPII/I 14

11y6nm<au1/11/1 0Tp3)!(8l0T ocaosnoe COZ[€p7KB.l<IH€ pa60'n>1. MHTEPHBJIH m/xccepraunn

01'Iy6J'll/IKOBHHBI B rpéx c1-a-um; B >KypHaJ'l3X WoS 1/1 Scopus I/I Tezncax Bocmvm noknauos Ha

MB>I(1IyHap0,HHbIX n scepoccncxnx Konqmepeuunnx.

B uenom unccepraunn SIBJISIBTCSI nayquo-Kaannqanlcaunonno pa60'ron, B lclrropofa

8BTOp0M npennonceno pemex-me l'Ip06J'l8MI>I xmvum nlcokomonencymlpnux cuexmuennii,

mvlelolueii aamuoe uaponnnxoasmcrnennoe snaqel-me, nocxonucy pa3pa6o'ra1-x 14

TEOPCTI/I‘-[€CK1/I o60c1-xosan noau M€TO}1 nonyqex-msx m1)oToa.|<T1/us:-Islx, Mexal-mqecxn l'lp0‘iI-IBIX,

'repM0cTo17u<14x c0n0nua.M1/mos u cononurnnpasnnoa c an-rrpasormnoaumn cbparmemamn B

001-10550171 uenn, KOTOPBIE MOI‘)/T 1/lCHOJII>30E€iTbC$! n K3H€CTB€ Marepnanos lUI${

onT0ane1<Tp01-xmm, a 'ral<>x<e B Kaqecme p63D,8![l/ITEJIBHBIX clmnnpalmonnux MeM6pa1-1.

Bunonuem-rue I/I.A. Ba.m/xenon uccnenoaal-me coonaercmyer nacn0pTy C1181.“/la.\1bHOCTl/I

02.00.06 ~ m,zcm<0.w0.wexyn;zpnbze cuebunenuz n. 2 <<K3.T3.!'ll/I3 14 Mexanmmu pea1<l1I/11?:

nonumepmaunn, conolmmepnsaulm 14 nonnxomlel-xcaunu c npumenennem pannxansumx,

1/mm-n>1x 14 1/IOHH(l-K00p,Hl/IH€1l.\I/I0!-IHLIX mmuuaropoa, 1/xx 1<1/11-1211/n<a I/I gunamnxa. Pa3pa6oT1<a

I-IOBLIX n ycosepzuencrsonal-me Cy!.l16CTByIO1.I.I!/IX M€TO}10B cm-mesa nommepos 1/1 nonumepuux

qpopm» 14 n. 9 <<]J,ene1-nanpasnern-xaa ]J3pZ160Tl( nommepl-n>1x Marepnanos c uoxaumn

qayulcummn 14 nnrennexryanbnmx crpyrvryp c nx HPPIMEI-I61-ll/IEM, 06J'l€11l3!OI.lIHX

xapam-ep14cTm<aMu, 0Hp€}1€n5u0Ll1HMV| O6II21CTl/I nx I/IC!'l0J'll>30B21Hl/l B 33!/I!-ITEPBCOBBJ-IHBIX
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