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1. MUuopMaTrKa ¥ BBIYUCIUTEIbHAS TCXHHUKA; 1.09.03.01;
2. IpuknagHas uHPOPMATHUKA,; 2.09.03.03;
3. PannoTexHuKa; 3.11.03.01;
4. upoKOMMYHUKALIMOHHBIE TEXHOJIOTUU U CUCTEMBI 4. 11.03.02;
CBA3N: 5.11.03.03;
5. KoHcTpynpoBaHue U TEXHOJIOTUS JJIEKTPOHHBIX 6.09.03.04;
7.27.03.04;
CPCeACTB; 8.10.03.01
6. [IporpaMMHas MH>KEHEpUS;
7. YpaBieHruE B TEXHUYECKUX CUCTEMAX;
8. Mudopmarmonnas 6€30macHOCTh
[IporpamMmma MozyJIsl COCTaBIEHA aBTOPAMM:
Y4enas
Ne n/m Paviuust Mms CTeleHb, Y4eHoe JI0JI3KHOCTD IHoapa3nenenne
OT4ecTBO ’
3BaHue
1 Ponkun Muxaunn KaHIuaaT JlouieHt Y4eOHO-HAYyYHBIN LIEHTP
Brnagumuposuu TEXHUYECKUX "MudpopManroHHas
HayK, 0e3 0e301macHoCTh"
YYE€HOI0 3BaHUs
2 Co3blkuH AHOpei KaHauaaT Houent MH(POPMAIIMOHHBIX
BnanumupoBuy TEXHUYECKUX TEXHOJIOTHH U CUCTEM
Hayk, 0e3 YIPaBICHUS
YUEHOTO 3BaHUs

CorJyacoBano:

VYnpasieHue o6pazoBaTeIbHbIX IPOrpaMM P.X. Tokapesa



1. OBLIAA XAPAKTEPUCTUKA MOAYJIA llporpamvuposanue HelpPOHHBLIX ceTeil

1.1. AHHOTAUMS COAEePKAHUS MOTYJIA

B wMoayne paccmarpuBaercs NpUMEHEHUE
KOMITBIOTEPHOTO 3PEHUS U aHalIM3a TEKCTOB. M3yuaeTcs ycTpOWCTBO MOJEIN UCKYCCTBEHHOI'O HEMpOHa 1
HEUPOHHOM CETH, METOAbl 00YUCHHS HEUPOCEeTEH IJIs PeIIeHUs 3a/1a4 aHaJli3a IaHHbIX. PaccMaTpuBaroTcs
MONYJISIPHBIE apXUTEKTYPhI HelipoceTel: ceepTounblie, LSTM, GRU, Tpanchopmepsr.

1.2. CTtpykTypa u 00beM MOaYJIs1

HeWpoceTel sl pelIeHUus NPUKIATHBIX 3a7a4

Tabmumna 1
O0beM AUCUUITAH MOIYJIS
Ne " BCETro MOAYJs B 3a4YECTHBIX
Hepeqem, AUCHUILIMH MOAYJIA B MMOCJI€I0BATCJIbHOCTH UX OCBOCHUSA
n/n eTHHUIAX
1 [TporpamMmmupoBaHne HEMPOHHBIX CETEN 3
HUTOTI'O no moaysnto: 3

1.3.IToc1eqoBaTEILHOCTH OCBOEHHSI MOYJISl B 00pa30BaTe/bLHON NMporpaMmme

IpepexBU3UTHI MOAYJIS

He npenycmotpensl

MOYJIst

HOCTpGKBHZ}HTLI N KOP€KBU3UTDBI

He npenycmotrpensl

1.4. PacnipeejieHue KOMIeTEeHUIMH

o0y4eHHs1 (MHIMKATOPHI) 10 MOAYJIIO

mo AUCHMIIMHAM MOAYJdA, NJAHUPYEMBIC PE3YJbTAaTbI

Vi€ HEUPOHHBIX
ceren

peniarth
npodeccruoHanbHbIE
3a1a4i U BBITIOJIHATH
TPYZAOBYIO AEATEIBHOCTD B
OIpE/ICIICHHOM
nmpoheCCUOHATBHOM
00J1aCTH B ENAX
pacuiupeHuA
npodecCHOHAIBHON U
COIIMAIbHOI MOOMIBHOCTH
B YCIIOBUSIX OBICTPBIX

Tabnuma 2

Ilepeyennb
Koa u HaumeHoBaHue I[lnanupyemMble pe3y/ibTaThbl 00y4eHUsI

JUCHUTINH

KOMIIETEHIIMH (MHAUKATOPBI)
MOAYJIst
1 2 3

[Iporpammuposan | [IK-JIK - CiocoGHOCTB 3-1 - Caenatb 0030p OCHOBHBIX TCHICHIIUA

TpaHchOpMaIuu PhIHKA TPYAa, TPUINH
W3MEHEHUH COoIMaJIbHOM, DKOHOMHYECKON U
TEOTOJIUTUYECKON CUTyaIun

3-2 - OnuceIiBaTh COOCTBEHHbBIE
oOpa3zoBaTteNbHbIC U MPO(PEeCcCHOHATIbHbBIC
NOTPEOHOCTH B MOJYYCHUH JOTIOJTHUTEIHHON
KBaJIu(UKaIu

3-3 - XapakTepu3oBaTb 0COOEHHOCTH
npo¢heCCUOHATILHOM e TEIbHOCTH 10




M3MEHEHUN Ha PBIHKE
TpyJAa, COLMAIbHOM,
SKOHOMHUYECKOU U
rE€ONOJIMTUYECKOM
CUTYyalu

JIOTIOJTHUTETHbHON KBaTU(UKAIIUY B
orpeieNieHHOM podecCHoHaALHOM 001acTH

3-4 - OnHChIBaTh ITOIXO0IbI, TEXHOJIOTHH,
METO/Ibl, UHCTPYMEHTbI IPUMEHEHHUSI 3HAHUM,
YMEHHH U OTbITA, MOJYYEHHBIX B PE3YJIbTATE
OCBOCHMS JIOTIOJTHUTEIIbHON KBATH(UKAIINH B
onpeieIeHHOW MpodecCHOHATBHOM 00J1acTH

V-1 - O6ocHOBAaTH HEOOXOAUMOCTE B
MOJTyYCHUU JOTIOJTHUTEIBHON KBaTU(PUKAIIUU B
orpeiesieHHOM MPodhecCHOHALHOM 00J1acTH Ha
OCHOBE aHa/IM3a OCHOBHBIX TCHIACHIIMI
TpaHchOopMaIuu pbIHKA TPYAa, IPUINH
W3MEHEHHH COIIMANbHOMN, SJKOHOMUYECKON 1
TEOMOIUTHIECKON CUTYallMi U COOCTBEHHBIX
00pa3oBaTeNbHBIX U MPOGECCHOHATHHBIX
notpeOHOCTEH

V-2 - OneHuBaTh BapuaHThI PEIICHUS
podeCCHOHANBHBIX 3a]1a4 110
JIOTIOJTHUTEHHON KBaNU(UKALIUY B
orpeeNieHHOH MpodeccnoHanbHOM 001acTi

V-3 - BeiOupars mox0/1bl, TEXHOJIOTH, METOIbI
Y UHCTPYMEHTBI IPUMEHEHNS 3HAaHUM, YMEHUI
1 OTIBITA, TIOJIYYEHHBIX TIO TOTIOJIHUTEITbHON
KBaTM(UKAIIMU B OTIPEICTICHHOM
npo¢eCCUOHAIBHON 00J1aCTH TSI pEIICHUS
npodeccroHaNbHbIX 3324

I1-1 - CocTaBUTH 0O0CHOBAHHBIN TPOTHO3
BOCTPEOOBAaHHOCTH JOTIOJIHUTEIBHOM
KBTU(DUKAINH B ONIPEICTICHHON
npodeccroHaIbHOM 00JIACTH C YIETOM
pa3BHUTHUS PHIHKA TPYIa, U3MCHEHHIA
COILIMAJIbHOM, SKOHOMHYECKOIA,
Ie0IOJINTUYECKON CUTYallUU U COOCTBEHHBIX
o0pa30BaTeNbHbIX U NPOPECCUOHATBHBIX
notpeOHOCTEN

I1-2 - CamocTosTENRHO TIpEIaraTh
000CHOBaHHBIE pelIeHUs MPOPECCHOHATBHBIX
3a/1a4 Ha OCHOBE MOJyYCHHOU
JOTIOJTHUTEILHOM KBaTU(UKAIIUU B
onpeIeICHHON MpodeCcCHOHATBHOM 00J1acTH

I[1-3 - CoctaBuTh 000CHOBaHHbIE MPEIOKEHUS
10 ONTUMH3ALUU TOJX0A0B, TEXHOJIOTUH,
METOJI0B 1 UHCTPYMEHTOB NPUMEHEHUS
3HaHUM, YMEHHUI U OIBITA 110 JOTIOJIHUTEIbHOU
KBaJIU(UKAIIK B OIIPEICTICHHON
npodeccroHaibHOM 06s1acTu




J-1 - JleMOHCTpHpOBaTh CaMOCTOSITEILHOCTb,
WHUIIMATUBHOCTb, OTBETCTBEHHOCTD MIPU
OCBOCHHH JIOTIOJIHUTEIILHON KBATH(PUKALINH

1.5. ®opma odyueHnus
OOyueHue 1o JUCHUITMHAM MOJYJISl MOYKET OCYIIECTBIISATHCS B 01101 (hopMax.




PABOYASA TPOI'PAMMA JTUCHUIIJINHBI

IIporpaMmmupoBaHue HEHPOHHBIX ceTel

Pabouas nporpamMmma IUCHOUILIMHBI COCTABJICHA aBTOPAMMU:

Ne i/m | Pamunus Umsa OTuecTBo Yuenas creret, HoHocTh Hoxpasaenerne
Y4YeHOe 3BaHHue
1 Ponkun Muxann KaHauaaT Jouent Y4eOHO-HaYYHBIH
Bnagumuposuu TEXHUYECKUX HAYK, LEHTP
0€e3 yueHoro "UndopmannonHas
3BaHUS 0e30MacHOCTb"
2 Co3bikuH AHApei KaHauaatT JloueHt nH()OPMAITMOHHBIX
Bnanumuposuu TEXHUYECKUX HayK, TEXHOJIOTHH 1
0e3 y4eHoro CUCTEM
3BaHUsA yIpaBJIeHUs

PexomeHna0oBaHO y‘lQﬁHO-MeTOI[I/I‘IECKI/IM COB€TOM HMHCTHUTYTaA PaI[I/IOBJ'IeKTPOHI/IKI/I nu I/IH(I)O[)MEILIPIOHHLIX

TexXHOJIOTUH - PTOD

ITporoxon Ne 3 or 29.02.2024 .




1. COAEP KAHUE U OCOBEHHOCTHU PEAIM3AIIUU JUCTIAITJIMHBI
ABTOpBI:

e Ponxkun Muxaua BaagumupoBud, louent, YueoHo-HayuHblii neHtp "Undpopmaunonnas
Oe3onmacHocTh"

e Co3biknH AHapeil Baraguvmuposny, JlonenT, nHGOPMANMOHHBIX TEXHOJIOTHI H CHCTEM
ylpaBJIeHHs

1.1. Texnonornu peanu3anuu, HCMOJb3yeMble IPH U3YYEHUH JMCIHUILIMHBI MOLYJIsI

— CwMermrannas Moienb 00OyUEHUS C HCIOIh30BaHUEM OHIalH-Kypca YpDY;
— Pa3znoypoBHeBoe (muddepeHnrpoBaHHOe) 00yUeHUE
o ba3oBbli ypoBEHb

*Bazoewiii I ypogeenv — coxpamnsem J102UKY CAMOU HAYKU U NO360IAEM NOAYHUMb YNPOWEHHOe, HO 8epHoe U NONHOe

npeocmasienue o npeomeme OUCYUNIUHbL, mpebyem 3Hanue Cucmemvbl NOHAMUY, yMeHue peulams npoonemuvle cumyayuu. Oceoenue
OaHHO20 YPOBHS pe3VyIbMAamos obyueHus OO0JICHO obecneuums (GopmMuposanue 3anIaHUPOSAHHBIX KOMNEMeHYUl U NO3601um
obyuawemycs Ha MUHUMATLHOM YPOGHE CAMOCMOAMENbHOCIU U OMEEMCMEEHHOCMU BLINOIHAMNb 3A0AHUSL;
Ipoosunymuiii I yposenv — yenyonsem u oboeawaem 6a308vill ypoGeHb KAK NO COOEPAHCAHUIO, MAK U NO 21yOuHe npopabomku
Mamepuana OUCYUnIuHbl. IMo NPOUCXOOUM 3a ciem 6KIIOUeHUs: OONOTHUMENbHOU uHpopmayuu. [Jannblil yposeHs mpebyem yMeHus
peuiams npobemMvl 8 PAMKAX KYPCA U CMEHCHBIX KYPCO8 NOCPEOCBOM CAMOCMOSAMENbHOU NOCIMAHOBKU Yeau U 8b100pa NPocpammbl
Oeticmeuii. Oceoenue OaHHO20 YPOBHI Pe3yIbMAMos 00YUeHUs NO380AUM 00YUAIOWEeMYCS HOGBICUMb YPOBEHb CAMOCTOAMETbHOCTU
U OMEEMCMBEHHOCIU 00 MBOPYECKO20 NPUMEHEHUSA 3HAHULL U YMEHU].

1.2. Conep:kanue Q¥ CHUANINHbBI

Tabmuma 1.1
Kon
Pa3nen, tema
pasneda, MCHUTLITHHBL Conep:xanue
TeMBbI
Teopernyeckue aceKThb CuHTakcn4eckuid, MOphOIOTUIECKHIA, CEMAHTUIECKUH 1
P1 00pabOTKM €CTECTBEHHOTO rpadgemMaTHIeCKHil aHAIN3, OMOHMMUS, 3a1a91 JIHHTBUCTHYECKOTO
SI3BIKA aHaIM3a
OumncTKa TEKCTa, TOKSHU3AIMsI, CTEMMHHT, JIEMMaTH3aIlHs,
[pensapurennHas o0paboTka
P2 excra yAaJeHne CTOI-CIIOB, (pUIbTpaIus Hanboee YaCTOTHBIX U
TEKCT:
HaMMEHEee YaCTOTHBIX CJIIOB
P3 BexTopnsa exera [Toctpoenue crnoBaps, memok cioB, TF-IDF, word2vec, fasttext,
KTOpU3aIUs TEKCT
P LDA, LSL GloVe
Pemenune 3anau knaccudukamuy U OnpeeieHns TOHATBHOCTH
MarmmaHOoe 00ydueHHue s
P4 METOJIaMH KJIACCUYECKOTO MAIIMHHOT'O 00yUeHUs Ha OCHOBE
00pabOTKH TEKCTOB .
BEKTOPHBIX MoAeNen
. ApPXUTEKTYpBI HEHPOHHBIX CETeH it 00pabOTKH TEKCTOB:
HeiipoHHble ceTu B pellieHu
PS5 . pexyppentasie (LSTM, GRU), onHoMepHBIE CBEpTOUHEIE.
3a/1a9 TEKCTOBOW 00pabOTKH N .
[IpumeHeHne HEUPOHHBIX ceTel At 00pabOTKH TEKCTOB
S3pIKOBas MOJENb M JUCTPUOYTHBHAsI ceMaHTHKa. O0yueHne
Po6 SI3pIKOBast MOJIEIIb BEKTOPHOI MoJienu. 3aaua reHepaluu Tekcta. Paznuunsie
MOAXOAbI K TEHEPALINU TEKCTA
P7 [Torck MMEHOBaHHBIX 3amaua moucka IMEHOBAHHBIX CYITHOCTEH B Tekcte. [IpumeHenune
CYLIHOCTEHN HEWPOHHBIX CETEHN JJIsl HIOMCKAa KMEHOBAHHBIX CYLIHOCTEN




MexaHu3M BHUMaHUS B HEUPOHHBIX ceTsaX. [I[pumeneHue
PS8 MexaHu3M BHUMAHUSL. MeXaHH3Ma BHUMaHUS IJ1s1 00paboTky TekcTa. HelipoHHbIE ceTH ¢
Tpanchopmep apxutektypoii Transformer. Hefiponunsie cetu BERT, GPT.

[epenoc o0yueHus

1.3. HaHpaBHCHI/IC, BUJBI BOCOUTATEIBHOM JEATEIBbHOCTH U HCIOJIb3YyCMBIC TCXHOJIOTNH

Tabmuma 1.2
Hamnpasnenue Bn
’ i . i Texnonorns Pesynbrarsl
BOCITUTATCNIBHON | BOCIMTATENBHON | poorororo e o KoMIeTe s 6}’
NEATEIbHOCTU NEITEIbHOCTU NEeATENBHOCTH O0y4CHMA
IK-JIK - 3-2 - OnuceIBaTh
CrocoOHOCTD COOCTBEHHBIE
pemarhb o0OpasoBaTebHbIE
npodecCuoHANIbHBIE | U
3a/1a4¥l U BBITIONHATH | MPOo(decCHoHaTbHBI
TPYI0OBYIO € MOTpeOHOCTH B
NEeATEILHOCTD B MOJTy4EeHUU
Texnomorus . o
OnpeIeICHHOM JIOIOJIHUATEILHON
¢dbopmupoBaHus

npodecCHoHaNBHOW | KBaNU(UKAIINH
YBEPEHHOCTH U

poOpHEHTAINO 001acTH B LIEJSIX
[Mpodeccronansu podop TOTOBHOCTHU K -1 -
HHast . | pacumpeHus
0€ BOCIIUTaHHE CaMOCTOSITEIIbHOU . | demoHCTpHpOBATH
JeSITeTLHOCTD . npodeccuoHaIbLHON
YCTIEUTHON . CaMOCTOSITEIIbHOCT
U COIMATILHOM
npogeccuoHaIbH b,
. MOOHMIIEHOCTH B
Ol IeATebHOCTH WHHUIIMATUBHOCTD,
YCIIOBUSX OBICTPBIX
. OTBETCTBCHHOCTD
U3MEHEHNH Ha
TIPU OCBOCHHHU
pBIHKE Tpy/a, .
N JOTIOTHUTEIHHON
COLIMAITbHOM,
. KBaTMUKAITUU
YKOHOMHYECKOH 1
TeONOJIUTUICCKON
CUTYaIHH

1.4. IIporpaMMa AUCHMILIUHBI PEATU3yeTCsl Ha rOCyAapcTBEHHOM si3blke Poccuiickoil @enepanui .
2. YHEBHO-METOJUYECKOE U THOOPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJINHBI
IIporpaMmmupoBaHue HEHPOHHBIX ceTel

DJIEKTPOHHBIE pecypchl (M31aHNS)

1. Kyaunos, , 0. U.; UHTennekryanbHble cucTteMbl : yuyeOHoe mocoOue.; Jlunenkuii rocyaapcTBEHHBII
texanueckuid yausepcutet, ObC ACB, Jlunenk; 2014; http://www.iprbookshop.ru/55089.html (OnekrporHoe
W3/IaHKE)

2. benozeposa, I'. W.; Hewerkas noruka u HEWpOHHBIE ceTH : ydeOHOoe mocoOme. 1. ; Jlumeuxuit
rocynapcTBeHHbI mnenarorndeckuii yauBepcuter uM. I[LII. CemenoBa-Tsan-1llanckoro, Jlumeuk; 2017;
https://biblioclub.ru/index.php?page=book&id=576909 (DnexkTpoHHOE M3AaHNE)

3. bapckmii, A. b.; Jlornueckwe HeWpoHHBIE CceTH : YydeOHOe Tmocobue.; HHTepHET-YHUBEPCUTET
Nudopmanmonnsix  Texnonoruit  (MHTYUT)bunom.  JlaGoparopust  3Hanuiéi, MockBa; 2007;



https://biblioclub.ru/index.php?page=book&id=232983 (DnexkTpoHHOE M3AaHUE)

4. bapckuii, A. b.; BBenenue B HEHpOHHBIE CETH : NpakTHyeckoe mnocobue.; MHTepHeT-YHUBEpcurer
WNupopmainoHHbIX TexHonoruit (MHTYUT), Mockaa; 2011;
https://biblioclub.ru/index.php?page=book&id=233688 (DnekTpoHHOE H3AaHUE)

IpodeccnonanbHbie 6a3bl JAHHBIX, MH(POPMAIIMOHHO-CIIPABOYHbIE CHCTEMbI

1. EnnHoe oxHO noctyma k oOpaszoBarenbHbIM pecypcaM. Paszmen Mudopmarnka m umHpOpManMoHHbBIE
texnosoru http://window.edu.ru/catalog

2. Unrepuer-YHusepcurer Mupopmanmonnsix Texnonoruii http://www.intuit.ru/
3. ®@enepanibHbI LIEHTP UH(POPMAIMOHHO-00pa30BaTENbHBIX pecypcoB http://eor.edu.ru/

4. Owmnnaitn-kypc  "lIporpammupoBanue riayOOKMX HEHWpoHHBIX cetedr ©Ha Python" -  URL:
https://openedu.ru/course/urfu/PYDNN

Matrepunansl ais aun ¢ OB3

Becy xontent DBC mpexacrarieH B Buue GaiioB crnenuaibHOro ¢opmara Jyisi BOCIPOU3BEICHHS
CHHTE3aTOPOM PEUH, a TAK)KE B TECTOBOM BH/JIC, IPUTOTHOM JJIsl TPOUYTEHUS C KCTIOJIb30BAaHUEM SKPAHHOH JTYTIBI
Y HaCTPOMKON KOHTPACTHOCTH.

Ba3bl JaHHBIX, HHPOPMALHMOHHO-CIIPABOYHbIE U MOUCKOBbIE CHCTEMbI
1. UznarensctBo "Jlanp" http://e.lanbook.com/
2. OBbC YuuBepcurerckas oubnuoreka onnain «Iupexr-Meauay http:// www.biblioclub.ru/

3. OOO Hayunas >nextponHas 6ubmmoteka http://elibrary.ru
3. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI
IIporpaMmmupoBaHue HEHPOHHBIX ceTeil

CBenennsi 00 OCHAIIEHHOCTH JUCHUNJIMHBI CTIENHAJIN3UPOBAHHBIM M J1a00PATOPHBIM
000py/0BaHNEM U MPOrPaAMMHBIM 0O0ecneyeHueM

Tabmma 3.1
Ne BH}II)I 3aHATHH OCHaI_[IeHHOCTb ClienMaJIbHbIX l'[epequL JJUHECH3UOHHOI'0
n/n MOMeLIeHMIT M TOMeleHn i UIs NPOrpaMMHOro o0ecrne4eHns
CaMOCTOAITEJILHONH padoThI
1 Jlexkmun MebGenb ayuTopHast ¢ Microsoft Windows 8.1 Pro 64-bit
KOJIMYECTBOM pabovHX MECT B RUS OLP NL Acdmc
COOTBETCTBHH C KOJIMYECTBOM
CTYJICHTOB
Pabouee mecto mpenoiaBarens
Jocka aynutopHas
[Togkmrouenue k cetu UHaTEpHET
2 [TpakTuueckue 3ansatust | Mebenb ayaAuTOpHas ¢ Microsoft Windows 8.1 Pro 64-bit
KOJIMYECTBOM pabOYMX MECT B RUS OLP NL Acdmc




COOTBETCTBUH C KOITUYECTBOM
CTYJICHTOB

PaGouee mecto npemnonaBarens
Jocka aynuropHas

HepCOHaHBHHe KOMIIBXOTCPHI I10
KOJIMYCCTBY 06yqa}om1/1xc;[

[Tonkmrouenue k cetu MaTEpHET

Tekyummii KOHTPOJIb U
MIPOMEXYTOUHAS
aTTecTanus

MebGenb ayauTopHasi ¢
KOJINYECTBOM pabOUnX MECT B
COOTBETCTBHUH C KOJUYECTBOM
CTYZICHTOB

Pabouee mecTo npenoaaBarens

[TepconanbpHBIE KOMITBIOTEPHI 110
KOJIMYECTBY 00YyYarouxcs

[Tonkmrouenue k cetu MaTEpHET

Microsoft Windows &.1 Pro 64-bit
RUS OLP NL Acdmc

CaMocTosTeIbHas
paboTa CTyIeHTOB

[IepcoHanbHbIE KOMIBIOTEPHI 110
KOJIMYECTBY 00yYaromuxcs

[Tonkmrouenue k cetn HTEpHET

Microsoft Windows 8.1 Pro 64-bit
RUS OLP NL Acdmc
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