OT3bIB
O(HIHANBEHOTO ONIMOHEHTA, KAaHIUAAaTa TEXHAYECKNX Hayk 30ToBa Bacumus Baamumuposuua
Ha puccepranuio Masesannoro JImurpus Baragumuposnya Ha temy: «O60cHOBaHHE U BBIGOD
KPUTEPHEB U TEXHOJIOIHYECKNX TpeOOoBaHuH K TpaHCIOPTHPoBKe U Hoabemy XXMK ¢ Mmopckoro
AHay, IIPEICTABJICHHYIO HA COMCKAHUE YYEHOH CTEIICHH KaHAnJaTa TEXHUIECKUX HayK 110
crienuabHOCTH 2.8.8. ['€0TeXHOIOTHS, TOPHBIE MAIIHHEI]

1. AKTYaJIbHOCTB TeMBbI JIUCCEPTALMU

OcBoenne pecypcoB MHpPOBOrO OKeaHa SBIACTCS NPHOPUTETHBLIM HANPABJICHUEM B
YCTOBUAX HCTOIIEHUS TPAAMUIMOHHBIX HCTOYHHKOB CTPATErMUYECKH Ba)KHOI'O MHHEPAILHOIO
ceipbst. Cpenn Haubonee HEPCHIEKTHBHBIX MUHEPANOB, KOTOPHIE MOTYT OBITH JOOBITHI €O AHA
MupoBoro okeana, — *eJI€30MapraHIeBble KOHKPEIMH, 00JIalalolie BHICOKMM COEPKAHIEM
HUKeIs, Kobambra ¥ Memu. OJHAKO HX HPOMBIIUICHHAS JOObLIMA CONPSKEHAa C  PSIOM
TCXHOJIOTMYECKUX W SHEPreTHUECKUX TPYIHOCTEH, B MEPBYIO OUYepeab — C HEOOXOAMMOCTBIO
TPAHCIIOPTUPOBAHUS TIOJIEBHOTO HCKONAEMOro ¢ rilyOuH, npeppinaronmx 3500 mMeTpoB u
CJIO’XKHBIX TOPHO-TE€OJIOTMYECKUX U KIMMATHUECKUX YCIOBUSIX 3aJIeranus.

B ycnoBusx, xorma no 50 % Bcell 3HEPruM IOABOJAHOTO JOOBLIBAIOILETO KOMILIEKCA
pacxonyeTcss Ha TPAHCIOPTUPOBKY CHIPbs, AKTyaJbHOW CTAaHOBHUTCS 3a1ada CHUDKCHHUSI
DHEPro€MKOCTH I0AbEMA. Pemenue naHHOM npoGiaembl TpebyeT OTX04a OT TPaAUIMOHHBIX
HACOCHBIX CHCTEM MOABEMA B IOIB3Y 00Jiee SKOHOMHUYHBIX TEXHOMOTMH. OJHMM M3 TaKHX
IIOJXOMIOB SIBJIIETCSL MCIIOJIL30BAaHME IIPOMEXYTOUHOM KarCyJbl, IepeMeriaeMoil 1eb&nounoi
CACTEMOH C MOBEPXHOCTH, IZI€ OCHOBHBIM HMCTOYHHKOM JIBHJKCHHS THAPOCMECH BBICTYIIAET
Iepenajl MaBJICHUH MEXHy artMmochepoil BHYTPH KalCyjibl W BHCIIHHUM TI'MAPOCTATHYECKUAM
JaBJICHUEM, OTIPEETISIEMBIM ITyOMHON MOTPYIKEHUS KAICYJIbl, YTO YCTPAHAET HEOOX0IMMOCTD B
TIOJIBOJHBIX CHJIOBBIX arperarax.

[Ipemioxennoe B auccepTalMy pellleHUE HANpPABJICHO HA MOBBINICHUE 3HEPTreTHYECKOH
3G (HEKTUBHOCTH M TEXHONOTHYECKOM HaI&KHOCTH mponecca noxbéma XXMK. Ero peamusanus
OCHOBaHa Ha YHCICHHOM MOJICJMPOBAHMNA M JKCHCPUMEHTAIBLHOH Balwianuu ¢GOpMbl |
IIapaMEeTPOB KaNCYyJIbl, YTO [MO3BOJIM/IO JOCTHYDL 3HAYUTEIBHOTO CHIDKEHHSI THAPOJMHAMHUYECKOTO
COIIPOTUBJICHHS. AKTYyaJbHOCTh NaHHOH pa3pabOTKM HOJTBEPIKIAETCS €€ NPUMEHHMOCTHIO K
IEePCIEKTUBHBIM paifoHaM MOPCKOM HOOBIMH M BO3MOXKHOCTBIO MACHITAOMPOBAHUS IS

IIPOMBIIIIJICHHOT'O UCITOJIL30OBAHUS.

2. Hayynas HoBH3Ha tuccepTaliiu

Hayunas HOBU3HA HHCCEPTALMOHHOTO UCCIICAOBAHS 3aKIF0YaeTcs B (QOPMYIIMPOBAHUY U
000CHOBaHWH MPMHIMIIA OPraHHU3ALMH TPAHCIIOPTHPOBKH HKEJIE30MAPTaHIEBBIX KOHKPELHIl,
HCIIONB3YIONIEr0 B Ka4YCCTBE JBMIKYIUEH CHJIBI THJIPOCTATHYECKOE MABJICHHE MOPCKOH BOJBI.

BHCpBbIe IIOTYYCHBI AHAJIMTHYCCKHUEC 3aBUCUMOCTU, OIIUCHIBAIOIIUE MpOU3BOJUTCIEHOCTE
OT3biB
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IUKITAIHO-IOTOYHON TEXHONOTHH B (QYHKUMM OT (JOPMBI U TEOMETPHYECKUX NApaMETPOB
NPOMEXYTOYHOH KalCyJibl, YTO HO3BOJIHMIO OIPENETUTh ONTHMATIbHBIC KOHOUIYpAHH ¢
MUHHUMAJIBHEIM ~ KO3(G(OUIMEHTOM —THAPOIMHAMUYECKOTO CONPOTHBIEHHUS. IIpe/uToxkeHHas
MCTO/IMKA yIUTBIBACT KOMIUICKCHOE BIMAHUE KOHCTPYKTHUBHBIX M 9KCIUTyaTallMOHHBIX (haKTOPOB
Ha OSHEPrOEMKOCTH IIPOIECCa M II03BOJIAET PANMOHATM3MPOBATH IAPAMETPhI MOIBOJHOTO

O60pYﬂOBaHH$I C OCJIbI0 CHUIKECHUS 3aTpaT IIPH OCBOCHUU FJIY6OKOBO,I[HI>IX M€CTOp0)KﬂeHHﬁ.

3. Crenenp 0GOCHOBAHHOCTH W JIOCTOBEPHOCTH HAYUHBIX ITOJIOXKEHHI, BBIBOJIOB M
peKOMeHJaluif

B npomecce BBINOTHEHHS AMCCEPTAMOHHONO HCCIIENOBAHMS Oblla  pean30BaHa
COBOKYIIHOCTb YHMCJICHHBIX, DKCIIEPUMEHTAIBHBIX U aHATUTHYECKUX METOJOB, YTO 00ECIEeUHIIO
KOMIIICKCHYIO BEPH(UKAIMIO MOTyYEHHBIX PEe3y/IbTAaTOB. ABTOPOM HPOBEEH TEOPETHUECCKHUIL
aHaJIM3 CYMICCTBYIONUIMX TEXHOJOTHM MOABEMA >KEJIe30MapraHIleBbIX KOHKPELHH, Ha OCHOBE
KOTOPOro ¢hpOpMYTMPOBaHbI IPUHLIMITE! CHIKEHHS 9HEPrOEMKOCTH TPaHCIOPTHOTO MpoIiecca 3a
C4CT MCTIONB30BAHUS MPOMEKYTOYHOH KalCysbl ¢ aTMOCHEPHBIM BO3HAYXOM. JOCTOBEPHOCTH
IPUHATBIX TEXHUYECKUX PEIICHUN IMOATBEpXKJCHA cepuell nabopaTopHBIX JKCIEPUMEHTOB C
BapbUPOBAHMEM TI'COMETPHYECKHX I[1apaMETPOB MOJCIM KalCylbl, a TaKkKe pe3yabTaTaMu
quCIeHHOT0  MojenuposaHus B cpexe ANSYS CFX. ComocraBneHue pacyéTHBIX |
OKCIEPHMEHTAIBHBIX JIaHHBIX I10KA3aJ0 BBICOKYIO CTEMCHb CXOJUMOCTH (PacXOXIEHHUE HE
npeBbIacT 6,8%), UTO MOATBEPIK/IACT HAEKHOCTD IIOCTPOEHHOM MOICIIH.

Ha 3ammTy BBUIBMHYTBI HaydHBIC IIOJIOXEHHUS, KaCAKOIIMECS ODHEPreTHUECKOH
5Q(GEKTHBHOCTH M PAIMOHATBHON TIeOMETPUH MNPOMEXKYTOUHOH Karcyldel. B wacTHoCTH,
OKCIIEPUMEHTAJIBHO YCTaHOBJICHO, YTO MMJIMHAPHYECKas (opMa ¢ TOPIEBBIMHU TIOycdepamMu H
ko3¢ puumrentom popmsr 0,6 obecreurBacT MHHUMAILHOE THAPOANHAMUYECKOE CONPOTUBICHHE
(oxo10 0,35) 1, COOTBETCTBEHHO, HAMMEHBIINE SHEPrO3aTPAThl HA EMHHUILY H3BJIEKAEMOTO CHIPBS.
Taxxe B pabote mpeutoxken n 060CHOBAH MOKA3aTeNb JHEPrOEMKOCTH MOABEMA KaK KPHTEPHI
OLECHKU 3()PEKTUBHOCTH TPAHCIIOPTHOTO TPOIIECCa, YTO MO3BOJMIO HEPEHTH OT KA4eCTBEHHOM K
KOJIMYECTBEHHON OLICHKE MPOCKTHBIX peIeHud. Pe3ynbraTtel MOJENUpOBaHHMS H pacyETOB
II03BOJIAIOT yTBEPXKIATh, YTO NPUMEHCHUE MPEIaraeéMo TEXHOJOTHH CHIDKAET CYMMAapHYIO
DHEPrOeMKOCTh HE MeHee 4eM Ha 18% 1o cpaBHEHWIO ¢ TPajMUUMOHHBIMHE CXeMaMH MOIbEMA C
UCIIOJIE30BAHUEM HACOCHOTO 000PY, 10BaHUS!.

lIpakTiyeckas UEHHOCTh PE3YNbTATOB IOATBEPXKAAETCS pa3pabOTKOM M BHEIPEHHEM
METOAMKH pacu€ra pandOHAIBHEIX IApaMETPOB IPOMEXKYTOYHOM KalCyJbl, a TakKe
peructpauuneit nareHra PO Ha npeanokeHHY0 KOHCTPYKIuIo. [ToJ1yueHHbIe peKOMEBIaluy 6L
ampoOMpOBAaHBl  HA MpUMEpe IIPOEKTHOrO KOMIUIEKCA, pa3pabaThIBAGMOro B pamKax

corpynuudectBa ¢ OOO «I'MKO», ® npuMmeHeHBI 11 OLEHKH  IOTEHIHAILHOMN



IIPOU3BOZMTENLHOCTH U IHEProdGPeKTHBHOCTH JOOBIYH JKENE30MapraHieBbIX KOHKpPEIHil B
YCIIOBHAX POCCHICKON JIMIIEH3UPOBAHHOM akBaTOPUH. Takum 00pa3oMm, ON0KEHHUs], BHIHOCHMBIE
Ha 3alllUTy, a TaK)XKe CJe/IaHHbIC Ha MX OCHOBE BBIBOJIBI U PEKOMEHJAIMH, 00/1aJal0T BHICOKOM
CTENEHBIO 060CHOBAHHOCTH M MPAKTHYECKON IPHMEHUMOCTH.

4. Hay4uHble pe3yJbTaThl, HX HEHHOCTH

OCHOBHBIE TOJNOKEHHS JIUCCEPTALMOHHOTO HCCIENOBAHMSA HAUUTM OTPOKCHHE B
PCLCH3UPYEMBIX HAYYHBIX H3JIAHHAX, BKIIOYAS 2 CTAThH B XKypHANaX, BXOISIINX B IEPCYEHD
BAK, u 2 ny6muxauum, umIexcHpyemble B MexAyHapomHol 6ase Scopus. [lomyuenmbie
PE3yJIbTAThl OXBATBIBAIOT KaK TCOPETHYECKHUE, TaK M IPHUKIATHBIC ACTIEKThI TPAHCIOPTHPOBKH
KMK, BKmowas MaTeMaTH4ecKoe MOJCIMPOBAHHE, JKCIEPHMCHTAIBHBIC HCCIICHAOBAHUS H
pa3paboTKy KOHCTPYKTHBHBIX pelneHnit. Ha OCHOBaHHM JMCCepTalMOHHON PaGOTHI MOJIYYCHBI
ABa nateHTa Poccuiickoit ®enepalyy U CBUAETENLCTBO O PETHCTPALME TIPOrpaMMsl 1 DBM,
YTO IOATBEPXKIAACT HAYYHYIO HOBH3HY M TEXHOJIOTHUYECKYIO 3HAYMMOCTb IPOBEAEHHOIO
HCCIIEOBAHUH,

3. Teopernyeckasi u NpaKTHYECKas 3HAYHMOCTD PE3YJILTATOB JAHCCEPTALHH

PaspaGoTannas B  JquccepTalMy  LUUKIMYHO-NIOTOYHAS  TEXHOJOTHS  [OXbEMa
JKCIIE30MAPTaHIeBbIX KOHKPEIUM ¢ UCIIONB30BAHUEM IPOMEXYTOYHON KAIICYJIbl OMUPAeTcs Ha
TCOPETHUYECKH OOOCHOBAHHBIE  3aBHCHMOCTH, YYHTHIBAIONIAE TEOMETPHIO KANCYJIbl U
XapaKTePUCTUKN  MOPCKOH  cpeapl.  [IpemiockeHHBIM  MOAXOA  ITO3BOJISIET  NOBBICHTH
DHEPTETUYECKYIO (P(PEKTUBHOCTh TPAHCIOPTHOIO MpoLecca U OOecenBaeT IMOKOCTE IIpH
OKCITyaTalluy Ha Pa3iuyHbIX IlyOunax. IIpaktryeckas 3HAYMMOCTD [OATBEPIKIEHA BHEAPEHUEM
pesynbpTaToB HccnegoBanus B AeaTenbHOCTE OO0 «I'MKOy», roe oHM HCHOJIB30BAaHBI JUIS
IPOEKTHPOBAHUSA ITOJBOJHOTO JIOOBIYHOTO KOMIUIEKCA, OPHEHTHPOBAHHOTO Ha paspaboTKy
y4acTKoB B npoBuHIuH Kirapuos—Kmunmepros.

6. PexoMeHIaIMH MO HCMOJIB30BAHMIO PE3YALTATOB PAdOTHI

Pesynbrarel jguccepraruu  MOryT OBITH HCIOJB30BaHbl IIPM  IIPOEKTHPOBAHHH U
MOJEPHHU3AIMY TPAHCIIOPTHBIX CHCTEM JUI IVyOOKOBOIHOW MOOBIMH TBEPHBIX IOJIE3HBIX
HCKONaeMbIX. Meronuka BpIOOpa MapaMeTpOB MPOMEKYTOUHOH KalCydbl H  OIEHKH
SHEProoGGeKTUBHOCTH TOxbEMa MOXET ObITh aJaNTHPOBaHA K PAa3IMUHBIM  YCIOBHSIM
OKCIUTyaTaluk M riyOuHam MecTopoxieHui. PaspaGoTaHHble MOJENN W alrOPUTMBI pacuéTa
IPEICTABIAIOT HHTEPEC JUIS HHXKCHEPHBIX OPraHU3alii, 3aHUMAIOIIUXCSI OCBOCHHUEM HIENB(OBBIX
¥ OKECaHMYECKHX PECYpPCOB, a TAKKE /I HAyUHBIX YUPEKACHHH, BEJYIIMX HCCICHOBAHUS B
0071aCTH MOPCKON I'e0TEXHOJIOTHH H [OABOIHON H0OBIYN.

7. 3ame4aHus M BONPOCHI 1o pabore



1. DopMyJIbl 1T PaCYETa SHEPrO3aTPAT PasiHUHbIX TEXHOJOTHH MOIBEMA, IPHBEIEHHBIC B
NEpPBOM  TiaBe, MOrYT OBITb MNPUMEHEHBI [UIS IIPUMEPHOW MX OLEHKH, HO IpH
TAAPOTPAaHCIIOPTUPOBAHUY SHEPro3aTparhl 3aBUCAT CYIIECTBEHHO OT COCTaBa HIPOCMECH, YTO
BBIDAXACTCA B PA3HBIX 3HAYCHMAX CONPOTHBIIEHUH JBHIKCHUIO THIPOCMECH, a 3HAYUT U B
Pa3InYHBIX KHII obopynoBanus. [ pasmUYHOW BBICOTHI TPAHCIIOPTHPOBAHMS IIPH
HCIIOJB30BaHUH PA3IMYHBIX CXEM 3TH 3HAYEHHS MOTYT CYIIECTBEHHO OTJIMYATEHCH, II09TOMY OBLIO
Obl MHTEPECHO MONMy4HTh OOJee KOHKPETHBIC 3aBMCHMOCTH JHEPrETHUECKMX [ApaMeTpoB
JABYXCTYNEHYATOTO ITOITHEMA OT PA3JIMYHBIX IKCILTyaTallMOHHBIX [TApaMETPOB.

2. Ilpu cpaBHUTENEHOM aHANU3E Pa3IHYHBIX TEXHOJIOrWil moxbema (Tabmmma 1.3) xopouo
ObUIO OBI NMPUBOJUTH YHCJICHHbIC JaHHBIE HJIM IIPOLEHTHOE MX COOTHOIIEHHE. [IpHBe/leHHOE
CPaBHEHHE HE IOJHOCTBIO OTpaXkaeT 0COOCHHOCTH TEXHOIOTHIA.

3. B paGore mpoBeneH HOAPOGHBIA  CpaBHUTENBHBIA  aHANIM3  DHEPreTHUECKOi
5pHEKTUBHOCTH PA3NHYHBIX TEXHOJOTHN MOJIbEMA, NPH 3TOM ABYXCTAJHIHAS TEXHOJIOTHS
SBJISIETCSL IOCTATOYHO SHEPro3arpatHoi. XoTenoch Obl, 4TOOBI aBTOP IIOKA3aJ YPOBEHb SKOHOMHHU
DHEPro3arpar, MOJYy4aeMbId 3a CYET NPUMEHEHMs THAPOCTATHYECKOr0 Haropa HpH TakKoi
TEXHOJIOTUH MOAbEMA B PA3IMYHBIX YCJIOBHSX DKCIUTyaTalldH, B TOM YHCJIE W JUIS LIUKIAYHO-
IIOTOYHOH TEXHOJIOTHH IIOAbEMA.

4, B pabote ne mpuBojATcs maHHBIE 0 THOKOM TPYGOMPOBOAE, KOTOPHIM 06ecIeYnBaeT
aTMoc(epHOE JaBJIeHHE B KaICyIe. DTO Pealu3yeTcs 3a CYeT pabOoThl KOMIIPECCOpa MM APYTHM
crocobom. Torja HEOOXOMMMO YYMTHIBATH 3HEPro3aTpaThl Ha 5TO 0OOPYJOBAHHE TOXKE.
CymecTBenHol TpoOnIeMoil MOXET 0Ka3aThCsl TO, YTO TPYOOIPOBOI MOYXKET OBITH Ae(hOPMUPOBaH
3a CUET JIABJIEHU Ha IIyOHHE, PO YTO aBTOP HE YHOMHUHAET,

5. Ecty Bnewatnenue, 4yro aBTop He yden Bce (aKTOphl, HEOOXOAMMEIE JUIS pacyeTa
TIOTPY>KEHHUS KarcyJibl B Boay (cTp. 43). Ilpu pacyere npuHATO HAOJHEHUE KATICyJIbl BO3AYXOM,
4TO CIIeJIaeT U3 HEe MOPCKOH HENOoTOIUIIeMBIit Oyl B TO BpeMs, KaK MPe/IoIaraercs, 9ro OH
JTOJDKEH HAITOJIHATBCS BOJIOH IS TIOATOIIICHHUS,

6. U3 Tekcra amccepranMy HEIOHSTHO, JUIS KAakUX YCJIOBHM paccuuTtad kod(@uument
COIIPOTHBIICHUS JIJISL KATICYJIBL: Ul TIOTPY>KEHUS (UTO JIOTMYHO M3 CXEMbI HUKIHYHO-IIOTOYHOTO
MOJbeMa) WM IS JABMIKEHHSI HABCTPEUY OPH30HTAIBHOMY TOTOKY JKHJIKOCTH (4TO CHEIAHO B
1 (ppOBOM MOAETUPOBAHUH, UTO KOHEYHO MOXET MPEJICTABIATL OTACIBHYIO HAy4HYIO 3a1ady),
KOTOpBbIE MEXIy C000i He cOBCeM KOPPeKTHO cpaBHHBaTh. C JpPYrod CTOPOHBI, CXeMa
BEPTUKATBHOIO OIYyCKAHMs KaIlCyJIbl HE COOTBETCTBYET CXEME IMKIMYHO-TIOTOYHOIO IOILEMA,
IIPHBEJCHHON B IUCCEPTAITUH paHee.

7. [Ipu 1ipoBeIeHHOM aBTOPOM IOAPOOHOM aHaM3e IKCILTYaTAIIMOHHEIX MPEMMYINECTB

HpeﬂnaraeMoﬁ TCXHOJIOTHH ITOAbEMA HE YUYUTHIBAKOTCS TUHAMHYCCKHAE XapaKTepUCTUKU KalicyJibl,



pacIoNoKEHHON Ha pa3nIHbIX INIyOHUHAX, a TAKXKE POLECC MePErpy3KU MOJIe3HbIX HCKOIIAeMBbIX
Ha CyJIHO, YTO TAKXE MOMKET [IPUBOJUTE K JOMOIHUTEIIBHBIM JHEPro3arparaM.

8. B Tekcre amccepTanMmM MMEHOTCS ONEYATKU W HETOYHOCTH, JyOIMpOBAHHE MOMIKCEH K
PUCYHKaM ¢ HX 3aroj0BKaMH{, MHOTJA PacXOAAIIUMMCA IO CMbICTy. B pabore ymomumuarorcs
MoJeiH (ctp. 55), popmyner u rpaduku (cTp. 54), Ha KOTOPBIE HET CCHINOK T10 TEKCTY, PUCYHKH
3.8 1 3.9 mepenyTaHbl B IOCIENOBATEILHOCTH YIIOMUHAHHUS 110 TeKCTy, Ha puc. 3.12-3.18 Her

CCBIJIOK B TCKCTE.

Brickazannble 3aMeYaHHs He CHIKAIOT HAYYHOH M NPAaKTHYECKOH 3HAYHMMOCTH
BBINIOJIHEHHOI1 padoThl.

8. 3axiroueHme Mo AUCCEePTALUH

Huccepranus «OGocHOBaHHE M BBIOOP KPHTEPHEB W TEXHOJIOTHYECKHX TPeOOBAHHH K
TpancnoptupoBke u noabemy JXMK ¢ Mopckoro nHa», mpelcTaBieHHas HA COUCKAHUE YUEHOH
CTCNIEHU KaHJMJaTa TeXHHYECKUX HayK IO crenuanbHocTu 2.8.8 — «I'e0TexXHOI0rusl, ropHbie
MalliHBD), IIOJHOCTBIO COOTBETCTBYET TpeOoBaHHIM pasjena 2 «IlojokeHHus 0 NpUCYXICHUH
Y4€HBIX ~cTeneHed» (emepanbHOro rocylapcTBEHHOr0  GIOMKETHOTO  00pa30BaTEILHOTO
y4pexneHus — Bbicuiero  obOpasoBanus  «CankT-IleTepOyprckuif  rOpHBI — yHHBEPCHTET
umrepatpuiel Exarepunsr II», yTBepsxaéHHoro mpuxazom pexropa Cankt-IletepGyprekoro
ropaoro yuusepcurera Exarepunsl II or 20.05.2021 Ne 953 amm., u eé aBrop ManepaHHBIH
HmuTpuit BraguMupoBHd 3aciTy KUBACT IPUCYIKICHHS YIEHOM CTENICHH KaHIUIATA TEXHHUECKHX

HayK I10 CHEHMaIbHOCTH 2.8.8 — «I'€0TeXHONOTUS, FOPHBIE MAITUHBD).
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