PELLEH3I1S1
Ha Juceprauiiny podoTy
Kosasienka IOpist OnekciiioBuya
Ha TeMy «Kopo3iiiHa CTIHKICTh IEMEHTHUX CYXHX CYMilllel 3 KapOOHATHUMH i
OpraHiuHUMHU 100aBKaMK»,
MpeACTaB/IeHy Ha 3100yTTs cTyIeHs: JoKkTopa diiocodii
B rajly3i 3Hanb 16 Ximiuna ta OloiHxKeHepis
3a crietiaibHicTIO 161 XiMiuHI TeXHOJIOTIT Ta IHXKeHepis

AKTYaJIbHICTH TEMH JHCEpPTALIT.

Tema nocnijkens, KoTpa po3risiiaeThest y AucepTauiiiy poOOTy, HAJIEKUTh J10
chepu po3BUTKY OyaiBenbHOI IHAYCTPil, a caMe MpHALJIsLE yBary MUTaHHIO
[TOKpAllleHHsl JIOBIOBIYHOCTI Ta CTIHKOCTI OyjIBEJIbHUX CyMilllel 10 BIUIMBY
pyiHyounx cepeaoBuil. OcHOBHUM (akTOopoMm pyiHyto4oi aii Ha OyaiBesbHI
KOMITO3ULINHI CyMilll € B3a€MO/1isi KOMITOHEHTIB LIEMEHTHOTO B’sSKYy4Oro 3 cyJbart-
IOHHUMHU  cepejoBullaMu. B pesynbrati, BiaOyBa€Tbesi K YTBOPEHHs
MaJIOPO3YUHHUX CIOJIYK, KOTPl MPU3BOASTH J0 MEXaHIYHOro pyHMHYBaHHSI KaMEHIO
MPpU HAKONMYEHHI Yy TMopax IIeMEHTHOI MaTpulll, TaK 1 PO3YMHHHUX CIOJIYK —
BUMHUBAIOTHCS MPU MEPIOAMUYHOMY 3BOJIOKEHHI BHPOOIB, THM CaMHUM MOJHUILIAIOYN
MYCTOTH y CTPYKTYPl KAMEHIO Ta HaJIalouu JIOCTYII JUIsl YTBOPEHHSI HOBUX CIIOJYK, 1110
BIUIMBAIOTH Ha UUICHICTL BUpoOiB. OcHOBHaA Jis AECTPyKUii TMOB’s3aHa 3
IPUCYTHICTIO y LIEMEHTHIM MaTpuui BIJIbHUX MiHEpasliB, KOTpi MpH rigparaiil
4aCcTKOBO ab0O HENOBHICTIO MpopearyBajyd 3 BOJOIO, TUM CaMWM MpH MOTparIsiHHI
arpeCMBHUX KOMIIOHEHTIB 3 BOJIOIOIO Yy LEMEHTHY MAaTpULIO BiI0yBa€ThCH
MPOTIKaHHs XIMIYHKUX peakuiid. Takuii BIUIMB arpeCMBHOIO Cepe/IOBUIIA HA LIEMEHTHI
BUPOOM MO’KHA JIOCATTH HE TUIBKM 3a paxyHOK METOJIB HAaHECEHHsI 3aXHCHHX
MOKPUTTIB, @ U 3a paxyHOK MOJMQIKYBaHHs 1IEMEHTHOIO B SDKYHYOro 3a JIONOMOTIOI0
OpraHiYHMX Ta HEOPraHiuyHUX JI00aBOK.

Tomy tema nuceprauiiinoi poGoTH, B Kill pO3risSAa€ThCs BIUIMB Ha KOPO3iHY
CTIHKICTL MOMYJSIpHUX y OyiBeJIbHUX cyMmiliax j100aBoK KapOOHATiB, OpraHiuHUX
BOJIOYTPUMYIOUMX J00aBOK e(ipiB LENI0J03M Ta PEAUCHepryloynX MOPOIIKIB €
AKTYaJIbHOIO 1 MIEPCIIEKTUBHOIO JUIsl BUPILLICHHS TUTAHHS MTOKPAILEHHS JOBrOBIYHOCTI
Ta CTIMKOCTI BUPOOIB 3 Oy iBEJIbHUX CYMillIeH.

Ouinka  0oOrpyHTOBAHOCTI HAYKOBHX  pe3yJabTaTiB  jauceprauii, ix
JIOCTOBIPHOCTI TA HOBH3HHU.

HaykoBa HoOBH3HA pe3ynbTaTiB JMCEepTAUiMHOrO AOCII/DKEHHS [OoJsrac B
HACTYITHOMY:

Briepiie BCTaHOBIIEHO, 1110 BUKOPUCTAHHS BOJAOYTPUMYIOUHUX 100aBOK OCHOBI
edipiB LEJI0I03U, 3 MEHIIOW 3JaTHICTIO JIO 3arylleHHs MiABULLYE AOBrOBIYHICTD




LIeMEHTHHX CyMillleil B ymoBax Jiil kopo3iliHoro cepejioBuina Ha 5-10 % 3a paxyHoK
MOJIOBKEHHSI POLECiB rijipaTalii.

Bnepie BusiBieHO, 1110 NpW BUKOPUCTAHHI BiHLJI-auerary/Bepcarary Ta BiHLI
aKpUJIOBOTO COMNOJIIMEPY MOKPAILCHHSI KOPO3IHHOT CTIMKOCTI Oy/1iBEIbHUX PO3YMHIB
BiOyBaeThCsl e(eKTUBHILIE Yy CyMillax 3 Mepiior J100aBKOI 3a PaxyHOK CBOET
OlIbUIOT CTIMKOCTI JI0 TIIPOJII3Y uYepe3 BUCOKY CTIHKICTh BepcaTaTHOI TPy, IO
3MEHLIY€ BTPAaTy MILHOCTI 3@ paxyHOK JOBLIOT i30JsLiT 4YacTOK IEMEHTHOIo
B’sKy4Oro miji mapom noJjiimepy Ha 6 - 10 MIa nipu z1ii arpecuBHUX cepel0BHILL

Briepuie BuUsiB/IGHO, 1110 LEMEHTHI cymilli 3 kKapOOHATHUM HaroOBHIOBaYeM
M’sKoi nopoan (MminHicts Ha crtuck mopomu 100 - 300 kre/cm’), MaioTh BHIL
MOKa3HUKK KOPO3IHHOT CTIHKOCTI HIK Y cyMmilIax 3 HIJIbHOIO MOPOJI0I0 HAMMOBHIOBAYa
(MigicTh Ha cTHCK nopoam 600 Kre/cm’), THM CaMHM 33 PaxyHOK MeHII
PIBHOMIPHOT'O PO3MOALITY OCTAaHHBOIO B IIEMCHTHIW MaTpHIli, CTIHKICTh /0 BIUIHUBY
arpecUBHUX cepeoBUIL 301IbIIYeThCs Bij 3 10 7 %.

Haykosi jociijokenHss Oyiau BUKOHaHI 3j100yBayeM Ha Kadeapi XiMidyHOT
TexHousorii komno3zuuinux marepianis KIII im. Iropss Cikopcbkoro 3a mnporpamu
iHiniaruBHol H/IP y pamkax npukiiaiHux JIoCiijuKeHb 1 po3pobok 3a TeMoro «Bruius
BOJIOYTPUMYIOUMX Ta peauCeproBaHux J00aBOK Ha BJIACTUBOCTI LEMEHTHOI
marpuui» (2021-2024 p.p., Ne nepxk. peectpauii 0121U13295) nig KepiBHULITBOM
KaH/MJaTa TeXHIYHUX HayK, JIoleHTa Kadeapu XiMiuHOT TeXHOJIOTIT KOMIO3ULIHHUX
marepianiB Tokapuyka Bononumupa Bonoaumuposuua.

Orxe, B auceprauiiiHiii poOOTI rnocrapjieHe HayKOBE 3aBJIaHHsSI BUBYEHHs il
100aBOK Ha peoJsioriuHi Ta (izuKo-MeXaHiuHi XapaKTepUCTUKH, JOBrOBIYHICTH 3a
HOpMaJIbHUX YMOB eKcruiyaTailii BUpoOiB 3 Oy/iBeJIbHUX CyMilleld Ta JIOC/IHKeHHS
BIUIMBY arpeCMBHOIO 10H-CYJIL(ATHOIO CepeJlOBUILA BIPOAOBXK TPUBAIOrO Mepioay
Ta JII0 JIYKHOIMO cepeloBMIIa Ha CTIHKICTb OpraHiuHuX J00aBOK BHKOHAHO
[MOBHICTIO, 3/100yBay MOBHOIO MipOIO OBOJIO/IIB METO/I0JION €0 HAYKOBOT JUisIJILHOCTI.

Ouinka 3micty auceprauii, il 3aBepuIeHicTs Ta JOTPUMAHHS NPUHUHNIB
aKaaeMiuHOl 100pO4eCHOCTI.

3a cBOIM 3MICcTOM aucepralliiina podora 3100yBaya Kosanenka [0.0. noBHicTio
Bianosijzae Cranaapry BHIIOI OCBITH 31 crieniaibHocTi 161 «XiMiuHi TexHoJOrIT Ta
IHJKEHEPIsH Ta HAPSIMKaM JI0CJJKEHb BIJIMOBIIHO JIO OCBITHBOT MporpamMu « XimMivHi
TEXHOJIOTIT Ta IHKEHEPIs.

Jluceprauiiina poOoTta € 3aBepllieHOI0 HAyKOBOIO Mpauel 1 CBIAYUTH PO
HasiIBHICTb OCOOMCTOrO BHECKY 3j700yBauya y HAayKOBHM HarnpsMm JOCIiKEHHs
IMIOKpaleHHs! JIOBIOBIYHOCTI Ta CTIHKOCTI LIEeMEHTHHUX BUPOOIB.

Po3riisiHyBIIM  3BIT MOAIOHOCTI 3a pe3yJbraramyd MepeBIpKU JucepTauiiHol
poOOTH Ha TEKCTOBI CIIBIAJ/iHHS, MOHA 3pOOMTH BUCHOBOK, 10 JMcepTauiiiHa
pobora Kosanenka IOpist OsekciioBuua € pe3yjbTaToM CaMOCTIHHUX JOCIHIIKEHb
3100yBayva i He MICTUTD eJleMeHTIB (asibeudikaiii, kommnissiii, padpukarii, niariaty




Ta 3arno3uvyeHb. Bukopucrani ijnel, pe3y/ibTaTh | TEKCTH IHIIMX aBTOPIB MalOTh
HaJIe)KHI MOCUJIAHHS Ha BIATMOBIIHE JI7KEepelo.

MogBa Ta ¢THJIb BHKJIAJACHHS Pe3yJIbTaTIB

Jluceprauiiina podoTa HanMcana yKpatHCbKOIO MOBOIO.

Jlucepraltiss CKJIaAa€Thesi 3 BCTYIY, YOTHPbOX PO3/ijiiB, BUCHOBKIB, CIIUCKY
jiTeparypu Ta JI0JAaTKiB. 3arajibHuil oocsir aucepratii 161 cTopiHOK.

YV BCTyni OOrpyHTOBAHO AaKTYallbHICTh [MPOBEJACHHS JOCIIKEHb 3a TEMOIO
aMcepraiiiiol podoru Ta T JA0UIbHICTE, CPOPMYJIHLOBAHO METY Ta OCHOBHI 3a/a4i
poOOTH, OMUcaHo OO0 €KT 1 MNpeAMEeT JOCIUKEHb, IOKA3aHO HayKOBY HOBH3HY,
TEOPETHUYHE 3HAYEHHSI Ta MPAKTHUYHY ILIHHICTH OJIEP)KAHUX pe3yJIbTaTiB, 3a3HAYEHO
0coOUCTHI BHECOK 37100yBaya.

VY nepuiomy po3aiii NpeAcTaBIeHO KPUTHYHUN aHalli3 Ccy4acHOI HayKOBO-
TeXHIuHOT iHopmalii 1070 BHJIB CyXuUX OyaiBeJbHUX CyMmilleH, 100aBoK Ta IX
XapaKTepUCTHK, 110 BUKOPUCTOBYIOTHCS MpPU BUPOOHUUTBI OyAiBeIbHUX CyMILIEH.
OnucaHo Mpo OCHOBHI BMJIM KOPO3IMHOIO BIUIMBY Ha LEMEHTHY MAaTpHIIO.
[TpoanaiizoBaHo repeBaru Ta HeJOJIKH OCHOBHUX METO/1IB JI0CIIIJUKEHHs KOPO31HHOI
CTIMKOCTI Oy 1iBEJIbHUX IEMEHTHUX CyMillIeH.

Y pyromy po3jiijii JIOKJIaJIHO HaBEJICHO XapaKTepUCTUKH MaTepiaiiB KOTpi
BUKOPHUCTOBYBAJIMUCS MpU AOcCTipkeHi. HaBeneHo MeToaumku BH3HaAueHHs (I3MKO-
MeXaHIYHUX xapakrepuctuk cymiuei. [lpeacraBieHo meroa ta ycraTKyBaHHs UL
JOCIIKEHHSI KOPO3iMHOT CTIHKOCTI 1IeMEeHTHUX BUpoOiB. OnucaHO 3acTOCOBaHI
METO/IM aHaJli3y CTPYKTYpH BUPOOIB.

VY TperboMy pO3/1iJii MPeJCTaBICHO pe3ysbTaTH JOCIHIIKEHHs BILUIMBY 100aBOK
Ha OCHOBHI (PI3UKO-MeXaHIYHI XapaKTepUCTUKU: HOPMAJIbHY TYCTOTY, CTPOKH
TYXKAQBJICHHS, BOJIOYTPUMAHHS, BOJOBLUIUUICHHSI Ta MILHICTh MPH CTUCKY SKI
XapaKkTepU3yIOThCsl OCHOBHI MeXaHi3MH i1 100aBOK.

VY 4derBepToMy pO3JIiJIi IPEACTABICHO pe3yJibTaTH Xapakrepy Ail KapOOHATHUX
100aBOK, METHJ TIJPOKCHETHII LIEJIION03M Ta PeAMCIeproBaHMuX MOPOLIKIB MpH iX
BUKOPUCTAHHI Y IIEMEHTHHX CyMilllaX Ha CTIHKICTh JIO arpeCUBHOIO CyJIb(aT-10HHOIO
Cepe/loBUIIA 3a pe3ysibTaTaMK 3MiHI MEXaHIYHOT MIIHOCTI BIIPOJOBXK TPHUBAIOroO
nepiojay. HaiiOuibl CTIHKMMH CymillaMH BHUSIBUJIMCS: 3 BMICTOM KapOOHAaTHOIO
HAMoBHIOBa4Ya M’SIKMX MoOpija (MIUHICTH Ha cTUck nopoau 100 — 300 Kkre/em’); 3
BMICTOM MeTHJ TAPOKCHEeTHIT LEeTI0N03M HU3bKOoI Moaudikalil HU3bKOI B’SI3KOCTI
(10 0,5 mac. %); 3 Bukopucranusm Binii-atieraty/Bepcaraty, KOTpU npy BMICTI BiJl
I 1o 5 % 3MeHuIyBaB BTpaTy MILHOCTI AJis OyniBenbHUX cyMitleid. JlocaiaxkeHo
po3poliieHy KOMIUIEKCHY J100aBKYy 3a pesysibTaraMM KOpO3iiHOI cTiiikocTi ycix
N00aBOK 1 BCTAHOBIEHO 11 e(EeKTUBHICTb Yy SKOCTI MPOTHUKOPO3IHHOIO areHry.
[lpeacraBieHo 3HIMKM CTPYKTYpH LEMEHTHOI MaTpulll 3 BHKOPUCTAHHSM YCIX
N100aBOK 5Kl J10/IaTKOBO MOSICHIOIOTH OTPUMaHI pe3yJibTaTH.




Jluceprauiiina podora oopmiieHa BijinoBiaHo j1o BUMor Hakazy MOH Ykpainu
Bia 12 ciuns 2017 p. No 40 «I1po 3aTBepkeHHs BUMOT 10 0(hOpMIIEHHS AUCEPTALii».

OnpuiioiHeHHst pe3yJibTaTiB AucepTaniiinoi podorn

HaykoBi pesyabratu aucepraunil BHUCBITIeHI Yy 8 HayKoBUX MyOsikalisx
3po0yBava, cepejl sIKMX: 3 CTaTTsi y HAyKOBOMY BH/AHHI, BKJIIOYEHOMY Ha JaTy
onyOJIiKyBaHHSl 10 MepesiKy HayKoBUX (axoBuX BUAaHb YKpaiHW; 2 CTaTTl Y
[epio/IMYHMUX HAYKOBUX BUAAHHSIX, MpoiHekcoBaHuX y O0azax nanux Web of Science
Core Collection Ta/abo Scopus, 3 IKUX 2 ¢TaTl y BUJIAHHSIX, BIJIHECEHUX JI0 MEPILIOTO
— 1perboro kBapTuiiB (Q1—Q3) BianosijiHo jo kiacudikauii SClmago Journal and
Country Rank a6o Journal Citation Reports.

Takox pesynbratu jauceprauii Oynud anpodoBaHli Ha 3 HaykKoBUX (axoBUX
KOH(DepeHILisX.

JlonarkoBo 2 nyOnikauii onyOsiKoBaHO Yy BHIAHHSIX UMUTYEMHUX Y I1HILIKX
HayKOMETpUUHHUX Oazax

TakuM 4MHOM, HayKOBI pe3yJibTaTH OMUCaHI B aAucepTaliiHii poOOTI MOBHICTIO
BUCBITJIEH] Y HAyKOBUX MyOsiiKallisix 3100yBaya.

Ocobuctuii BHECOK 3j100yBava y MatepiajlaXx cTaTed € OCHOBHMM 1 MOJSIrae y
aHalli3l JliTepaTypHUX JUKepes, [pOBEJIeHHI EeKCIepUMEHTaIbHUX JOCII/IKEeHb,
o(GopMiIeHHs pe3ysbTaTiB, HANMMCAHHSI i OAaHHs CTaTeH.

Yei  pesynbrard  auceprauii  Oynum  onyOsikoBaHI  HaJleKHUM YUHOM Y
NepioAMYHMX BUJIAHHSX Ta Ha KOH(epeHIisX. 3/100yBauy HaJeKUTh OCHOBHHI MacHB
eKCIepUMEHTAIbHUX JaHMX, 1X y3arajJbHeHHs Ta (JOpMyBaHHS BHCHOBKIB, @ TaKOXK
MiJAroToBKa A0 nyoOusikauil BeiX HayKoBUX myOsikamii, omyOliKoBaHUX i3
CNIBaBTOPAMM Ta 3apaxoBaHKUX 3a TEMOIO jucepTallil.

Henoaiku Ta 3ayBazkeHHs 10 auceprauiiinoi po6oru.

I, Poznin 1. OcCkiabKM JUCEPTAHTOM ONMUCYIOTHCS METOJH AOCIIIHKSHHS
KOPO31HHOIO BIJIMBY Ha CTIHKICTh [EMEHTHHUX CYXUX Oy/iBeJIbHMX CyMilleH,
J0UIIbHO Oyslo O 3a3HaYMTH MPO ICHYIOYHM METOJIM 3aXUCTy ado 3MEHILEHHIO
HEraTUBHOT'O BIJIUBY.

Z: Po3nin 2, nigpoznin 2.1.2. Ilpu HajgaHi xapakTepuCTUKKU MaTepiaiB, IO
BUKOPUCTOBYBAJIUCS B JAOCJLKEHHI, JTOUIIBHO Oyyo O pO3AILIMTH OpraHiuHi Ta
HeopraHiyHi 100aBKH B JIBA OKPEMHX PO3IiJIH.

3 Posnin 4. Ilpu npencrabneHi 3HIMKIB Ul MIKPOCKOIMIYHOTO BHBYEHHS
CTPYKTYPH LIEMEHTHOI MaTpulll JucepraHToM OaxaHo Oyjio O 101aTKOBO
OOIpYHTYBATH/MIIITBEPAUTH BUJIIJICHI Ha 3HIMKAx JIJISSHKH €JeMEHTHHM aHalli3oM
(eneproaucrnepciiHuii eJeMeHTHHUIH aHaji3 TOllOo), KOTPi B TEKCTI 3a3HAYAIOTHCS SIK
OCHOBHI YTBOPEHHSI LIeMEHTHOT MaTpHILI.




4. Poznin 4, taGauus 4.4., BUKOpUCTaHHS TepMiHY «(]i3UKO-peosorivHi
XapaKTepUCTUKKU» OyJlo O JOUUIBHO CYNPOBOJAMTH TIOSICHEHHSIM, IO came
BIZIHOCUTBCSI 10 PEOJIOTIUHUX XapaKTePUCTHUK.

5. Y BHUCHOBKax J10 4 po3jaily NMpU 3a3HAuYeHHI OTPUMAHUX pPe3yJIbTaTiB
JOLIbHO OyJ10 OM BKa3aTH KOHKPETHI 3HAYEHHSI ISl OTPUMAHUX BUCHOBKIB.

6. 3 MarepiajiiB poOOTH 3aJIMIIAETHCS HE TMOBHICTIO PO3KPUTHUM IMHUTAHHS, YUM
o0yMoOBJIeHa pPI3HULS 11 BiHII-alleTaTy/BepcaTaTy Ta BIHIJI-AKPUIOBOTO COMOJIiMEPY.

7. Temaruka pobotu, nepejdayae MOXKJIMBICTh OTPUMAHHSI MATEHTY Ha Crociod
CTBOPEHHSI KOMIUIEKCHOI XiMI4HOT A00aBKH, 110 CYTTEBO IiJBUILIKJIO piBEHb
BIIPOBA/KEHHS pe3yJIbTaTiB poOOTH.

BBakaro, 110 BUCJIOBJICH] 3ayBa)K€HHs HE € BU3HAYaJbHUMM 1 HE 3MEHILYIOTh
3arajibHy HayKOBY HOBHU3HY Ta MPAKTUYHY 3HAYMMICTb pe3yJibTaTiB Ta HE BIJIMBAIOTh
Ha MMO3UTUBHY OLIIHKY AUCepTaliiHOl pOOOTH.

BucnoBok npo auceprauiiiny podory

Baxkato, 1o auceprauiiiHa podota 3100yBaya cTyneHs goktopa (inocodii
Kosanenka [Opist OnekcilioBuua Ha TeMy «Kopo3iliHa CTIHKICTh HEMEHTHHUX CYXHX
cyMmilei 3 kapOOHATHUMH 1 OpraHiuHUMM J00aBKaMH» BUKOHAHAa Ha BHCOKOMY
HAyKOBOMY PpIBHI, HE [OpYIly€ TMPUHLMIIB akajaeMiuHOi J00pOYeCHOCTI Ta €
3aKIHYCHUM HAyKOBUM JOCJIJDKEHHSIM, CYKYIMHICTh TCOPETUYHHUX Ta MPAKTHYHHUX
pe3yJibTaTiB SIKOMO pO3B'sI3y€ HAayKOBE 3aBJIaHHs, L0 Ma€ ICTOTHE 3HAYEHHs JUIsl
raay3l 3HaHb 16 «Ximiu"a Ta Oioimwkenepisi». Jluceprauiiina pobora 3a
aKTYaJIbHICTIO, MPAaKTUYHOIO HIHHICTIO Ta HAYKOBOIO HOBU3HOIO MOBHICTIO Bi/MOBIIA€
BMMOI'aM YMHHOI'O 3aKOHOJAaBCTBa YKpaiHu, wio nependaveni B m.6 — 9 «llopsaxy
MPUCYIKEHHSI CTyNeHsl JoKTopa ¢inocodii Ta cKacyBaHHsI pILIEHHS pa30oBOl
crieliajaizoBaHol BYEHOI paju 3akjajly BHIINOI OCBITH, HAyKOBOI YCTAHOBM IIpO
NPUCYUKEHHs CTyIeHs qokTopa ¢inocodii», 3arBepukeHoro [loctanooro Kabinery
MinictpiB Ykpainu Bij 12 ciuns 2022 p. Ne 44,

3n100yBau  Kosanenko IOpiii  OuiekciioBHY  3acilyroBy€ Ha MPUCYIKEHHS
cTynensi jpokrtopa ¢disocodii B ramysi 3Hanb 16 «XimiuyHa Ta OioiHXKeHepis» 3a
crietiasibHicTIO 161 «XiMiuHI TEXHOJIOTIT Ta IHKEHEPIsH. :

Peuensenr:
Jlouent kadenpu GpizuyHOI Ximil,
XIMIKO-T€XHOJIOTTYHOrO (haKyIbTeTy
HauionansHuii TeXHiuHUN yHIBepeUTeT YKpaiHH
KuiBcbkuit mostitexHiyHUM iHCTUTYT iMeHI [ropst Cikopcpkoro
K.T.H., JIOUEHT
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