OT3bIB opunmanbHOro ONMNOHEHTA
HA JMCCePTALHIO HA COMCKAHUE YYEHOMH CTeneH!

KanauaaTa Gpusnko-matemaTuyeckux Hayk [loranunoii Mapuu I'eoprueBHbl
Ha Temy: «OcobeHHOCTH (hTIONIHON HHHIHALIMH CeICMUYECKAX POEB
(Mo HAaTYpHBLIM M J1a00PATOPHBIM JAHHBIM)»
no cnenuanbHocTH 1.6.9. I'eopusuxa

Pabora B 11enom npezcTaBiaseTcs CaMOCTOATEIbHBIM 3aKOHUEHHBIM HAYYHBIM
UCCJICZIOBAaHMEM CO 3HAYUMBIMHU pe3ylbTaTaMU ¥ TMOTEHIMAJIOM ITPAKTHYECKOTO
NPUMEHEHUs, MMEET YETKYI0 CTPYKTYPY, OTPXKAIOIIYIO JIOTHKY H3JI0XKEHUS
MmaTepuasioB. PasneneHue Ha TrIaBbl  XOpOIIO  OTPAXAeT OCOOEHHOCTH
pasHomiasoBoro ucciaenoBanus. Cozxepikanue paboOTHI COOTBETCTBYET MACIOPTY

cnenuaibHocTd 1.6.9 — INeodpusuka.

AKTya/lbHOCTH TeMbl HcciaefgoBanus. [IpobnemMa WHIYIHPOBAHHOM
CEMCMUYHOCTH TpHOOpeTaeT BCE OONBINYI0 3HAYMMOCTh B YCIOBUSX PACIIMPEHUS
TEXHOMEHHOI0 BO3JIEHCTBUs Ha 3eMHyI0 Kopy. [ucceprauusi Iloranunoit M.I.
MOCBSIEHa HKCCIEJOBaHWIO poiu (urouna Kak TpurrepHoro (dakropa
BO3HMKHOBEHHS CEHCMUYECKUX pPOEB. AKTYyaJbHOCTh pPalbOTHI OmNpeaesnseTcs
HEOOXOJVMOCTBIO  PasrpaHWYeHHsT TPUPOJHBIX M  TEXHOTEHHBIX MPUYMH
aKTHBU3ALMA CEHCMHYHOCTH, 4YTO KPUTHUYECKH BAXHO JUId CelCMHUYECKOH
0e30macHOCTH TPOMBIIIEHHBIX OOBEKTOB ¥ HACeNEHHBIX NYHKTOB. Ocolbyio
IIEHHOCTh  TIPE/ICTaBJIIET COYETAaHWE aHajiu3a JIOJTOCPOYHBIX HATYPHBIX
HabmofeHuii B yHuKanbHEIX monuroHax (Kopuudckuit pudr, Koitna—Bapna) c
Gbu3MYeCKUM MOIEIMPOBAaHHEM IPOLECCOB paspylIeHHs B J1abOpaTOpHBIX
ycrnoBusix. McciieloBaHue HaMpaBiIeHo Ha 3alOHEHH)E CyIIECTBYIOIIEro mpobena B
IIOHMMAaHWM SHEPreTHYECKHUX XapaKTePUCTUK pPOEB W SBONIOLUU NapaMeTpoB
CEHCMHUYECKOr0 pexXwuMa IOoJ BO3ICHCTBHEM (IIOMIOB, YTO COOTBETCTBYET

CTPaTEeruueCcKUM HaIpPaBICHUSIM Pa3BUTHS re0()U3UKH.

Anaqm3 cojep:kaHusi paborel. Pabora wuMeer 4YETKYIO CTpPYKTYpY,
o6ecreyrBaroNIyI0 JIOTHYECKYIO IIOCTIeN0BAaTeIbHOCTE H3JIOKEHHs MaTepHaia ¢

y4eTOM pa3sHOIIaHOBOCTY HcciefioBanus. [IepBas riaBa coep)KUT TpaaUuLlMOHHBIN
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JMTEpaTypHBIA 0030p. BTOpas riaBa mocBsimeHa MeTOAaM HCCleoBaHus. B
TPETBEH TJIaBe aHAM3UPYETCS pOeBas CEHCMHYHOCTh B IPUPOMHBIX YCIOBUSX U
BBI3BaHHAs HAIlOJHEHHEM BOJOXpaHMWIUIIL. B ueTBepToii riiaBe aBTOp MEPEXOAMT K
aHaJIU3y pOEBOM CelcMMYHOCTH B Macmtabe J1abopaToOpHOTO 3KCIEPUMEHTA.
O6o6menne Noy4eHHBIX Pe3yJIbTaTOB CAEIAHO B 3aKIIFOUEHHUH.

Oco6eHHOCThIO IePBOii IITaBHI SIBJISIETCS IPOBEICHHAsS aBTOPOM MEXAHU3MOB
brouHOM MHMIMALMM: TIOBEPXHOCTHAs Harpyska, HW3MEHEHHE IOPOBOTO
IaBJICHHUS, XWMHYECKOe B3auMozelcTBHe. B rimaBe moxpoOHO paccMoTpeHa
npobieMatika ceficMuueckux poeB. O030p MOAYEPKHUBAET HEAOCTATOYHYIO
H3y4YEHHOCTh 3HEPreTHYEeCKUX I1apaMeTpPOB poeB, yKa3bplBas TeM CaMbIM Ha
BRXHOCTH TaKoro aHanus3a B aucceprauuu. OO030p NpeACTaBISETCS IMOJHBIM,
comepxuT okono 200 cChUIOK, OCTaBasCh IpPU 3TOM BeCbMa KOMIAKTHBIM (23
CTPaHHUIIBI ).

Bropas rnaBa omnuchiBaeT METONMYECKHH ammapar Juis OLIEHKH
IIPEJICTaBUTEILHOM MarHuTybl, mapamerpa b-value 3akona ['yrenbepra-Puxrepa,
CEMCMUYECKOM U aKyCTHYEeCKON aKTUBHOCTH, QPaKTATbHOM pa3MepHOCTH 00JIacTh
THIIOLIEHTPOB, pasMepa posi M IapaMeTpa HUKJIa paspylieHus. Taikke OMHCaHBI
aJICOPUTMBI BBIZICNIEHUSI CE30HHBIX KOMIIOHEHT M OLEHKM MUIPAIlMU FHIIOLEHTPOB,
YTO ABJIETCS OCHOBHBIM JIJISl IMATHOCTUKHU (DITFOUTHOM IPHPO/IBI aKTUBU3ALIKH.

B Tperseit rimaBe mpencTaBlieHBl pe3yJibTaThl KOMILUIEKCHOIO aHAJIM3a
ceicmuyeckux AaHHbIX Kopungckoro pudra (I'peuusi) u paiioHa BOIXOXPaHHIIUIIL
Koiina—Bapna (Mugus). JleranbHoe HCclenoBaHHE [BYX POEBBIX 3MH30/0B B
Kopundcxom pudre (2001 r. m 2003-2004 rT.) mokasano CyIecTBEHHBIE Pa3Inyusl
B 3BOJIIOLMM IIapaMeTPOB CEHCMHYHOCTH B 3aBHCHMOCTH OT JIOKQJIM3aIlUH
(MaTepHKOBasi 4acTh W 30HA IOJ] 3aJIMBOM) M PEXHMA (IIIOUIHOTO HACHIIEHHUS
(snm3oaMYecKkuit U yCTOWYMBEI). Brickazana rumoresa, 4To B 30HAX IIMTEIHHOIO
HACBIIIEHUS HaOJIIOMAeTCs «YUCTBINY) POEBOM peXuM 0e3 CHIIBHBIX COOBITHH, TOr1a
KaK B 30HAaxX SMHM30[UYECKOr0 HACHIINEHHUS BO3MOXHA FeHepauus OTHOCHUTEIHHO
CHJIBHBIX  3emieTpsiceHud. B paiione  Bomoxpanwmuiy  Koiina—Bapha

[IPOAHAIM3MPOBAHA HaBeAEHHAs celicMU4YHOCTh 3a nepuon 1964-2015 rr.,
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IIPOZICMOHCTPUPOBABLIAs 3BOJIFOIIMIO CE30HHBIX KOMIIOHEHT aKTUBHOCTU (OCEHHHH,
BECEHHUH, 3UMHHH TUKW) ¥ MEXaHU3MOB 04aroB (OT CIBUIOBBIX K COPOCOBBIM) BO
BPEMEHU. YCTaHOBIEHA NPOTHBO(A3HAsi JUHAMHUKA AKTUBHOCTH U b-value Ha
CTaJusAX aKTUBHM3ALUU CE30HHBIX KOMIIOHEHT (ampesib-oKTs0ph). DTO maer
BO3MOXHOCTE TIPE/INOJIOKUTE CYLIECTBOBAHHE HEU3BECTHOM paHee 0COOEHHOCTH
(moV-MHUIMAPOBAHHBIX CEICMHYECKHX POEB - MPOTHBO(AZHOr0 H3MEHEHHE
HaKJIOHA Tpa(uKa INOBTOPSEMOCTH M CEMCMHUYECKOW aKTUBHOCTH, KOTOpas B
Ka4yeCTBe IIepBOr0 3alllMIAeMOr0 IOJOXKEHUsSI OKOHYATEIhHO JIOKa3aHa B
1ab0paTOPHBIX SKCIIEPUMEHTAX.

B 4eTBEPTOH I1aBe NPUBENEHBI Pe3y IbTaThl 1a00PaTOPHOTrO MOAEIHUPOBAHHUS
(QuouHOW WHWLMALMK pa3pylleHdus Ha o6pasuax TIOpHBIX MOpox (TpaHHT,
MeCYaHuk) W OeToHa B YCIOBHMAX BCECTOPOHHEro CXKaTHs. Peaiu3oBaHbl TpH
CLeHapus: BHECEHHE BOJBI Ha IIOBEPXHOCTh Oe3 [JaBlICHWS, HArHETaHWE IIOJ
nasnenueM (1-2.6 Mlla), narpeB ¢urona 31€KTPHUECKAM TOKOM. DKCIIEPUMEHTHI
NOATBEPAMIN BO3MOXHOCTH BOCIIPOM3BEIEHUSI POEBOTO PEXHMMa aKyCTHYECKOM
SMUCCUM C XapaKTepHbIMH (hazaMU HapacTaHWs, MuKa U penakcauuud. OcobeHHO
LICHHBIM SIBJISIETCS BBISBJICHNUE 3aBHUCHMOCTH BPEMEHHU 3aJeP)KKH aKTUBHOCTH OT
CTENICHH BOJIOHACHIIEHUs oOpasna M oOHapyxeHHe [ByX(ha3HOW MUIpaLUn
HUCTOYHHUKOB AD €O CKOPOCThIO AU dy3un Boas! (~107° M?/c) HA HAYAIBLHOM 3Tane
U Ha TOpsoK Gosiee GBICTPOi MUrpalyei B 30He MAaKCHMAIbHBIX HANPSKEHUH Ha
3aKIIOYUTENIBHOM CTAIUK. JTH PE3yJIbTaThl JIEIJH B OCHOBY BTOPOTO M TPETHETO
3aIlMIAEMBIX IOJIOKEHUM: CTENeHb OOBOJHEHHOCTH Cpelbl KOHTPOIUPYET
BEJIMYUHY 3a[ICPXKKH POEBOM aKTUBHOCTH NPH (IIIOUIHON HHULIHALIMY Pa3pyIIeHuUs,
a XapaKTePHBIN JJIs CEHCMUYECKUX POEB MPOIECC MUTPAIMY CECMUYHOCTH MOXKET
ObITh 0OyCNIOBJIEH Kak MABMKEHHEM (IIIOMIa B Cpele, TaKk U CaMOpasBUTHEM
poliecca pa3pyeHus.

B 3akmoueHMH TpHUBEeHB CBOAHBIE  PE3YJBTATHl  NPOBENEHHBIX
MCCIIE/IOBAaHUIA, MX aHAIU3 U 00Cy K ieHue. Ba)kHbIM pe3ynbTaToM paboThI sBIsETCS
BBIBOJl O DpasgMYMd B MEXaHHU3Max paspylIeHHs TPH TEPMHIECKOH U

MeXaHU4YeCKoH/ I Gy3MoOHHON MHMIMALMKM: B OIbBITaX C HAarpeBoM Quouaa
3



cHIKeHue b-value He HabmoaeTcs IpU pocTe aKTUBHOCTH, B OTJIIMYHE OT ONBITOB
c nubdysuell ¥ MHXKeKIHeH. DTOT BBHIBOA MOATBEPXK/IAET TEPBOE 3AIIUINAECMOE
MIOJIOXKEHUE, OTpaXarollee IUArHOCTUYECKUH TpPH3HAK TPUTTEPHONH MPHPOIBI
¢urousHOro BO3meHCTBUS. JIpyrMM BaXKHBIM BBIBOJIOM JUCCEPTAIMOHHOTO
HCCJIENIOBAaHKUsI M OCHOBOW BTOPOrO 3alWINAaeMOro IIOJIOXKEHHS SIBJISIETCS
NOATBEPKICHUE IIPEJCTABICHUNA O BIMSHUU IIPEABAPUTENIBHOM HACHIIEHHOCTH
GuonoM Ha AMHAMUKY WHUIMAIMHA PaspyIICHHUS: JUIS NEPBHYHOr0 BHEIPEHUS
Gmonaa B CyxXylo NOpOJY 3aep)kKa NpPaKTHYECKH COBNANAeT C XapaKTepHBIM
BpeMEHEM OOBOJHEHHMs, B IPEIBApUTENbHO HACBHIIIEHHON cpese 3a/epiKka
cokpamaercss B 3—10 pa3. Tperbe 3amuniaemMoe MoJOXKeHUE OOOCHOBBIBACTCS
pesyJibTaTaMM aHaJli3a MUTPaLMK: B SKCIIEPUMEHTE BBIJCNIEHBI JIB€ (a3bl MUTPallUU
— memnenHas (nuddy3uonHas) u ObicTpas (HAnpsHKEHHO-KOHTPOJIUpyeMasi), ITO

COOTBETCTBYET H&GJHO,D;GHHHM B IIPUPOAHBIX YCIIOBUIX.

Hayynasi HOBHM3HA, 000CHOBAHHOCTH M /[IOCTOBEPHOCTH Ppe€3yJbTATOB.
Hayunass HoBu3Ha pabOTHI OIpEAENsSeTCs BIEPBHIE IMONYYEHHBIMH IAHHBIMH O
3aBUCUMOCTH BPEMEHH 3a/IePIKKU POEBO aKTUBHOCTH OT CTENEHH 0OBOAHEHHOCTH
cpensl. BrmepBele moKka3aHO, YTO MUTpAIMs CEHCMUYHOCTA MOXET HMETh
nByx(a3Heiii xapakrep (nuddy3uoHHas U HANPHKEHHO-KOHTpOIHpyemast (hasbi).
3amuinaeMble  TOJIOKEHHMS  muccepranuu  JokazaHbl.  OOGOCHOBaHHOCTH
3alUIAeMbIX TIOJIOKEHUH TIOATBEP)KAAETCS CTATUCTHYECKONH 3HAYMMOCTEHIO
BBISIBJICHHBIX 3aKOHOMEPHOCTEH, BKITFOYAs IIPOBEPKY HAa CHHTETUYECKUX KaTaJlorax,
Y BOCIIPOM3BOAMMOCTBIO JIaOOPAaTOPHBIX SKCIIEPUMEHTOB Ha 00pasiax pa3jiuyHoro
cocraBa (rpaHuT, mecyaHuKk, Oeron). JlocToBepHOCTH oOOecHeUHUBaETCS
UCIIOJIb30BAHUEM CTaHAAPTHOTO 000PYIOBAHUS U IPUMEHEHUEM MaTeMaTUuIeCKOro

arirapara, COOTBETCTBYIOIICI'O 3aa4yaM.

Anpobanusi pesyabTaToB. Pe3ynbTaThl HccieIoBaHUs OMyOJIMKOBaHEI B 9
Hay4YHBIX CTaThsIX, MaTEPHUAaIbl JOKIAABIBATNCH Ha 11 KOH(pEpEeHIUIX pa3IHIHOro

YpOBHS. ABTOp TNpUHUMAlla Yy4acTHe B IUIAHUPOBAHUU J1a0OPATOPHBIX



SKCTIEPUMEHTOB M JIMYHO BBLINOJIHMIA AHAIU3 JAHHBIX, YTO IOATBEPKAAET €&
JIMYHBIA BKJIAJ B MIOJIy4eHUE PE3yJIHTATOB.

3ameyanusi M Bompochl. B mpolecce 03HaKOMIIEHHs ¢ aEccepTammeit

BO3HMKIJIM CIICAYIOIIME 3aMEYaHUs  BOIIPOC.
1) ABTOp OmMOGOYHO yTBEPXK/ALT, YTO MPUMeHEHHE HOPMYIIBI AKH IPUBOIHUT K
apre()akTHOM aHTH-KOPPEISILUU BEIUYKH b-value u akTuBHOCTH. DTO yTBEpKIECHHE
aBTOpP MIUTIOCTPUPYET puc. 2.1, MpeACcTaBIeHHOM B JIorapu(pMUUECKOM MaciiTabe
1o yncity cobwrTuii. B Gopmyiry Axu BXOAUT CpeHsisi MArHUTY 12, TpaduK HEBEPHO
OTpaXXaeT CpeIHEE 3HaUEHHE MarHUTYIb, TOCKOJIBKY COOTHOIIIEHHE YUCIIa COOBITHMH
M MarHuTyzAbl HenuHelHo. Ilo-BuauMoMy, aBTOp HMena B BHIY, YTO MpH
YMEHBIICHUN aKTHBHOCTH YBEJIMYMBAEeTCsl pa3dpoc oueHKH b-value m mostomy
MOXET  IEWCTBUTENLHO  HAOIMIOAATBCS  AHTU-KOPPENSLHS  MaKCHMaIbHBIX
OJIy4aeMbIX OLEHOK b-value ¢ akTuBHOCTBIO. CyIIECTBEHHO TaKX€ TO, YTO
pacmpenesieHiue OLEHOK (10 AKHM WIM TONMy4EeHHBIX IPYTHMH METO/IaMH)
HECMMMETPUYHO (ommbKka B CTOPOHY OoNbIIMX 3HaveHuit Gonbiie). Ho 310 He
OTpaXEHO Ha rpapukKax B [AWUCCEpPTAlMM: Be3je OmuOKa omeHku b-value
INpUHUMAaeTCsl CUMMeTpuuHON. [Ipu MambiX BBIOOpKax mpaBuiibHEe OBLIO OBl
OLICHUBATh OBEPUTENbHBIA MHTEpBal OLEHOK b-value ¢ momompsio Oyrcrpena —
TaK{e OIIEHKM XOPOLIO OTPaKAIOT aCCUMETPHUIO PaCIpeleCHHS oK OLICHKH
mapaMeTpa. JTO KacaeTcsl OLIGHOK B paszene 3.2 W B riase 4 jauccepranuu. B
pasgene 3.1 3TO HeCyIEeCTBEHHO, IOCKOJIBKY b-value OlleHHBAeTCs B CKOJIB3SIIEM
okHe 150 cobpITHiA.

2)  @akTHYECKH 3TO TIPOAOJDKEHHME  MPEBIAYINEro  3aMedaHws.
O6ocHOoBaHue mpUMeHeHUs (OpPMyNBl sl OLEHKM Tapamerpa b-value 1o
IIEH3yPUPOBAaHHO! BBIOOpKE BMecTO (GopMynsl Aku HeyOeIUuTeIbHO. ABTOPOM HE
MPOAEMOHCTPUPOBAHO, 4YTO Ul TaKUX OIEHOK HE BO3HHUKAET apTedaKTHOM
aHTHKOppessiuy b-value u axTuBHOCTH. BMecTe ¢ TeM, mpearaemMoe aBTOPOM
MCIOJIb30BaHUE Maphl OLEHOK b-value: mo Axu ¥ MO EeH3ypHPOBaHHOU BBEIOOPKE
KaK OLEHOK CBEpPXy M CHM3Y, BO3MOXHO, SIBIISIETCSl OIpaBJaHHBIM. B Tekcrte

AUCCEpTAllNU, TEM HE MEHEEC, HUT € HE BCTPEUYAKOTCSA TaKUE MAPHBIC OLICHKH. 3ameqy
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TaKkKe, 4YTO aBTOp JIMIIb YIOMSHYJIA BIMSHHE Ha OLeHKH b-value rpynmupoBaHus
3HAYEHUH MarHUTYIbl (HampuMep, MarHuTyia OOBIYHO JaeTcs ¢ OJHON 3HavaleH
uQpoit), Ho He 000CHOBaNA B paboTe, YTO [UIsl KCCIIELYEMBIX JAHHBIX 3TO BIIHMSHUE
HE CYLIECTBEHHO. Tem He MeHee, CTOUT OTMETUTb, YTO aBTOPOM
IIPOJIEMOHCTPUPOBAHO, YTO BBISIBJICHHEIE Bapualuu b-value siBIsSIOTCS 3HAYUMBIMH,
[IO3TOMY JiBa IPUBEJCHHBIX BBIIIE 3aMEUYaHUs HE CYIIECTBEHHBI /I OCHOBHBIX
BBIBOJIOB JIUCCEPTALIUH.

3) Ha Puc. 3.12 Her nosicHeHus1, 4TO0 0003HAYAIOT JIMHUU U IITPUXOBBIE
JIAHUH.

4) Ha Puc. 3.18, 3.19, 3.20 akTUBHOCTE, TO-BUUMOMY, NIPEACTaBJIeHa B
JOTapu(PMUYECKO} IIKase, HO 3TO He CIeAyeT U3 PUCYHKA MIIHA ITOATIHCH K HEMY.

5) Kak pgns ceicMMYeCKHMX pOEB MOXHO IIPOMHTEPIPETHPOBATH
npoTuBo(a3HOe M3MEHEHHE HakJioHa rpaduka IMOBTOPSEMOCTH M CeHCMHMYECKOM
aKTUBHOCTH, TO €CTh OJIHOBPEMEHHOE YBEJIMYEHHE WM CHIDKEHUE HUCia CcladbIx

COOBITHH U JIOJIM CHJIBHBIX COOBITHAN?

3axmioyenne. IlpuBeneHHBIC BBIIE 3aMEYaHMs HE 3aTpPardBarOT OCHOBHBIE
Hay4yHbI€ pPE3yabTaThl W BBIBOABI AMCCEPTALMH M HE YMAISIOT 3HAYAMOCTH
JaEccepTalonHOoro uccynenoanus. Obpamraer Ha ce0st BEUMaHUE OTPOMHBINA 00beM
MPOBEACHHBIX JTUYHO JUCCEPTAHTOM MCCIE[0OBaHMM Kak HAa HaTYpPHBIX, TaK W Ha
nabopaTopHbIX JaHHBIX. Jluccepranus orBedaeT TpeOOBaHUSAM, YCTaHOBIIEHHBIM
MockoBCKMM rocynapcTBeHHbIM yHuBepcuteroM uMeHun M.B.JlomonocoBa K
IOUcCcepTalusiM Ha COMCKaHHe Y4YeHO# creneHd kanaupata HaykK. Cozepxanue
JUCCepTallii COOTBETCTBYeT crenuainbHoctd 1.6.9 I'eodusuxa (mo ¢usuko-
MareMaTU4YeCKUM HayKaM), a TaKXe KpUTepHsM, ompeieneHHsiM mm. 2.1-2.5
ITonoxeHus 0 MPUCYNASHUH yUeHBIX cTeneHel B MOCKOBCKOM IroCcyapCTBEHHOM
yHuBepcutere umMeHun M.B.JlomonocoBa. JluccepTalliOHHOE HCCIIEIOBaHKE
oopmiieHo cornacHo TpedoBaHusM IlonoskeHus 0 coBeTe MO 3aIUTE AUCCEPTAIAI

Ha COHUCKaHHE y‘—IEHOﬁ CTCIICHHA KaHJuIara HayK, Ha COUCKaHHuE yquoi‘i CTECIICHH



JOKTOpa HayK MOCKOBCKOTO TroCyJapCTBEHHOI'O YHHUBEPCHUTETA MMEHH
M.B.JIomonocoga.
Taxum obpasom, couckarens Iloranuna M.I. 3aciyxuBaeT NpUCYXICHUS

YYEHOU CTeneHM KaHauaara (U3MKO-MaTeMaTHYeCKUX HAyK IO CIENHaIbHOCTH
1.6.9 I'eodusuxa.
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