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B ToM uncie: A
Kypcosoit npoext / kypeosas pabora
Kontponsnas paGora / pedepar / PI'P K | K 7.8
PopMa KOHTPOIIA K3aMeH / 3a4eT / 3a4er ¢ 3 3 78
OLEHKO#H | L ,
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Pabouas mporpamMma cocrasieHa Ha OCHOBaHWM TpeboBanmii  DejepanLHoro
FOCYNapCTBEHHOrO 0DPa3oBaTeIbHOTO CTaHIAPTa BICIIEro 0BpazoBaHus - Bakanaspuar
1o Hanpapjiennio 1ojrotrosku 09.03.03 [lpuknannas nndopmaruka, yTBep/KIEHHOIO
npukazom Munobprayku Poccun ot 19.09.2017 Ne 922.
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1. Tlnanupyemsbie pe3yabrarbl o0y4YeHHS N0 JAUCHHIIHHE (MOY.110),
COOTHECEHHBIE ¢ Pe3yJIbTATAMH OCBOCHHSI 00Pa30BaATEALHOH NPOrPAMMBbI

Jducuunnuna «Mawmnnoe oOydeHne W HEHpPOHHBIE CETH» B COOTBETCTBHM C

tpebopanusamu PI'OC BO wanpasnena na ¢opmMupoBaHHe CICAYIOUMX KOMMETEHUMHA
(TIK-3, TTK-5):

Tabauua 1. Css3b pe3ynbraToB o0y4eHus ¢ NpUodpeTaeMbIMH KOMIETEHLUIMH

Koj n HanmeHnopanue Kox # nauMenosauue 3aniaHHPOBAHHBIC PE3YILTAThHI
KOMIETEHIIHH WHJIMKATOPA JIOCTHIKEHUs o0y4eHnus
KOMIETECHIHH
[TK-3. Cnocoben UITK-3.1. Paspabatnisaet | 3uars: OCHOBBI sepHpuKamn
pazpabarbiats, Oasbl HPOBOAUT BEpUPHKAUMIO crpykrypsl 6a3 gannsix UC,
JAHHEIX, KOMTIOHEHTBI | CTpYKTYphI 6a3 gannbix MC YMeTh: OCYIECTBIATL  BepHPHKALMIO
NPOrPaMMHLIX CHCTEM, | OTHOcHTenbHO apxutekTypsl MC | cormacho apXUTEKTYpe nc H
ofecIe n BatoIx u Tpebosaunii sakasuuka kK UC, | tpebosannit 3akasuuka x UC.
paboty ¢ bazamu yeTpaHsier oOHapyKeHHble Baajaers: HaBbIKAMM YCTPACHHN
JIAHHEBIX € MOMOLIBIO HECOOTBETCTBHA. HECOOTBeTCTBHI Oa3 NaHHBIX.
COBPEMCHHBIX UITK-3.2, OcyuiecTsiaser NoueK, | 3HaTh: METO/bL! OCYUICCTBICHHS MOMCK,
MHCTPYMEHTANILHBIX xpanenne, 00paboTky n aHanus | xpaHenust, obpaborkn W anammsa
CpeICTB ¥ TeXHOMOTHiH. | undopmanuy u3 pazmmunsix | mudopMaluu 3 PasIMYHbIX
HCTOMHHKOB 1 0a3 JaunbiX, MCTOUHUKOB.
npeAcTaBmsier e B TpedycMomM Vmern: obpadarvisars uunpopmManmio ¢
(dopmare ¢ HCIOIb30BAHUEM HCHIOIB30BAHHEM HH(OPMALIHOHHBIX,
HH(POPMALMOHHBIX, KOMIBIOTEPHEIX M CETEBBIX TEXHOIOIMIL.
KOMIILIOTEPHLIX H CETEBbIX Baagers: HABLIKAMH  [OPEJCTABACHMA
TEXHOJIOTHA, uudopmauny B Tpedyemom dopmare.
[TK-5. Criocoben WUITK.5.2. [TposoanT ananus Jnars: METOAHKH aHan3a
NPOBOAMTH AANTAUMIO | (DYHKUMOHAILHBIX PA3puiBoB H | QYHKIMOHAILHBIX PA3PLIBOB.
OH3HEC-TIPOLECCOB KOPPEKTHPOBKY Ha ¢rO OCHOBE YMern:  OuMceiBarhL  ICHCTBHA U
3aKA3UNKA K CYIECTBYIOLIEH MOIEITH BHECCHHMS H3MEHen i B OM3HEC MOACIID.
BO3MOKHOCTAM OU3HCC-IPOLCCCOB, Baajgers: HABBIKAMM  KOPPEKTHPOBKH
uHhopManmonnoi cyuiecTByiomed MOJICITH On3nec-
CHCTEMBI. i IIPOLLECCOB.

2. MecTo AHCHHILIHHBI (MOAYJ/IsI) B CTPYKTYpe 00pa3oBaTe/ibHONi NPOrpaMmmbl

Jucuunauna B1.B.15 Mawmunnnoe oOydyeHue ¥ HEHPOHHbIC CETH OTHOCHTCH K
yacTH, GopMUPYEMOil YUacTHHKaMI 00pa30BaTellbHbIX OTHOIICHHMH.

JlaHHas JUCLUMILIMHA ONUpaeTcs Ha Kypebl aucuuniui: «basel  aanubix»,
«[Inanuposanue W ynpabieHue  JaHHbIMH», «OCHOBBI  NPOrpaMMHPOBAHUIM,
«Ilporpammuposanue Ha Pythony», «AamuHHCTpHpOBaHWE 0a3 JAHHBIX» W ABIACTCH
OCHOBOH il nociaeayouero  uayueHuss  gucnunannsl  «Mmuraunonnoe
MOJICTIMPOBAHUEY.



3. Copepanne gucuuIMnBI (MOLYI5)

Pacnipesienienue 4acoB 1o Temam ¥ BUIAM 3aHATHII npejcrasisiercs B Tabauie 2.

Tabnnua 2.1 Ounas Gpopma

Konnuecrso yacos Gopmupye-
o HanmenoBanue pasienos u rem Jexuun Buy || Semcex; | Boers A
n/n an sansTua | pabora no KOMIte-
(JITIP) (CP) Teme TeHIHH
] 2 3 4 5 6 7
1 Bpojas nexnns 2 3 2 7 |TTK-3. T1K-5
2 Maremarnueckas Gaza 2 3 5 10 |IIK-3, [1IK-5
3 Beeneune B mawmiioe obyuenne 3 5 8 16 [ITK-3, [1K-3
4 ['myboxoe 0byuenne 2 S 8 15 |IIK-3. [1IK-5
5 Créprounbie HEWPOHHBIE CETH 3 6 10 19 [IK-3, [1K-5
6 PexyppenThbie nefipounsie cetu 4 6 10 20 |TK-3, K-35
Kourponbnas pabora 12 12 [[IK-3. [1K-5
[TojroroBka K 3auery 9 9 [K-3, TIK-5
Beero 16 28 64 108
Tabimua 2.2 3aounas Gpopma
Konuyecrso yacon Mopmupye-
No Bua | Camocr. | Beero MLie
Haumenopaiue paznenos u rem Jlexuum
n/n an 3anaTus | pabora 1o KOMIIC-
(JITTP) (CP) Teme TEHIINH
| 2 3 4 5 6 7
1 Beoanas nexuus 10 10 |TTK-3, 11K-5
2 Maremarnueckas 6asa 2 12 14 [TIK-3, T1K-5
3 Beeaenue B mawmunoe odyuenne 2 12 14 [TIK-3. [1K-5
4 [nyGokoe oGyuenue 2 2 12 16 [TIK-3, [1K-5
5 Créprounbie HeHPOIHEIE CETH 2 2 12 16  |TIK-3, TIK-5
6 PexyppenTiibie Helfponmbie ceTH 2 2 12 16 [TTK-3, [1K-5
Kontposbhas pabora 18 18 |TIK-3, [IK-3
[Moaroroeka k 3avery 4 4  |IIK-3, [1IK-S
Beero 6 10 92 108
Yyebnass  AeATeNbHOCTh  COCTOMT M3  JIeKIHi, JabopaTOpHLIX  3aHSITHI,



3.1. Cogepxanne OTACABLHBIX PA3/1€/I0B H TeM

Tema 1. Beoonas nexiyus

Mamsnnoe obyuenune B xusuu. CnekTp npumeHernii. Mcnonb3oBanue MeToios
MAMHHOTO O0y4eHUs B HayKe, TEXHHMKe, MEJMLMHE, PHUTEiie, pekname, reHepaiiii
MyIbTUMEIMA W JApyrux obnactax. MamunnHoe o6yueHHE M CaMOYNIPaBiIsSeMEIC
ABTOMOOMIIM, CHCTEMbl pacnosHaBaHusi pedd u Bujeo. CrekTp 3a1ay MallHHHOrO
obydyenus: npeicKasbiBaTh  3apHiaTy MO ONHCAHMIO  BAKAHCHH, npemiararh

NOJIL30BATC/IO MY3bLIKY HA OCHOBAHWM €ro aHKeThl B HMHTEPHETE, NpeacKa3niBaTh OTTOK
KIIUEHTOB KOMITAHUM U T.1.

Tema 2. Mamemamuueckas 6aza

®yukumn. Tlponssonnsie u onrumuszaums. Bektopel. Matpuusl. Bubnuorexa
NumPy. Teopus BepositHOCTEH.

Tema 3. Beedenue 8 mawunnoe obyyenue

JInnelinbie  MOJIeNM,  JIOrMCTHUYECKass — perpeccus,  JIOTMYeckKHe  MeTojbl
Knaccu(UKaLHH,

Tema 4. I'nyboroe obyuenue
[Tpumenenne. Tuner Helipoumbix cereil. Mogenb Helfpona. Muorocnoiinsie

HeiiponHble ceTH. Muoroknaccosas knaccudukaumsi. DddextusHoe 0Oyuenue
HEHPOHHBLIX CEeTEH.

Tema 5. Ceépmounvie netiponnvie cemu
Onepauus cBéprku. Cpéprounsiit u mynunr cnou. Texuwuka Transfer Learning.
ApPXUTEKTYpbl.

Tema 6. Pexyppenmuole HeuponHble cemu

Forward pass. Backward pass. [lpobnembl. ApXUTeKTypa peKyppEeHTHOro
neiipona-LSTM. Cxema LSTM-ueiipona-GPU. JIByHanpaBleHHbIE pPeKyppeHTHLIE
HEeMPOHHBIE CeTH.



4. Yuebno-meroanueckoe u HHpOpManHoHHOe obecnevenne
AHCUHIIHHBE (MOYJIs)

4.1 OcnoBras JIHTEpaTypa

L. I'puropees, A. A. Metonsr u allrOPUTME!  00paboTku AaHHBIX @ yueGHoe
nocobue / A.A. I'puropbes, E.A. Hcaep. — 2-e u31., nepepab. u mon. — Mocksa
HUHOPA-M, 2024. — 383 ¢. + Hon. marepuans [DnexTponnsiii pecype]. — (Briciee
obpazosanme: bakanaspuar). — DOI 10.12737/1032305. - ISBN 978-5-16-015581-4. -
Teker : snexkTponnsii. - URL: https://znanium.ru/catalog/product/2084190

2. Humatynaes, M. M. Nudopmatmonnsie Texnonmornu s npoeccHoHanLHOM
ACATEILHOCTH : y4eOHuK / M.M. Humatynaes. — Mocksa : MHD®PA-M, 2026. ‘—'—‘_)25,0f\c,\
— (Beiciuee obpasosanue). — DOI 10.12737/1031 122. - ISBN 978-5-16- 84-2. =\
Tekcr : anexrponHsIif. - URL: https://znanium.ru/catalog/product/21 57501

i\

IA. PovianLcons
4.2 lonosuurenuas JIHTepaTypa 3

I. I'obapesa, 5. JI. Busnec-ananuTuka cpeactamu bHicel : yyeGHoe mocobue /
AL Tobapesa, O.10). I opozeukas, A.B. 3onorapiok. — 3-e man., nepepab. u ngon. —
Mocksa : Byzosckuii yuebnux : UHOPA-M, 2023. — 350 c. + Hon. marepuansi
[Ssexrponnsiit pecype]. - ISBN 978-5-9558-0560-3. - Texker : ANEKTPOHHBIA. - URL:
https://znanium.ru/catalog/product/1 893 969
2. Iataesa, A. B. WHrennekTyanbHbie cHCTEMBI H TeXHOTOM MM y4eb. nocobue / A.
B. ITsTaepa, K. B. Paesuy, — Kpachospek: Cu6. denep. yu-1, 2018. — 144 ¢. — ISBN 978-
5-7638-3873-2. - Teker: 3JIEKTPOHHBIH, - URL:
https://znanium.com/catalog/product/ 1032131
| 3. CospemeHnsie HHDOPMALIHOHHO-KOMMYHHKALHOHHbIE TEXHOJIOTHH /I
YCNeunoro sefenns 6usneca : yyebHoe noco6ue / 1O./1. Pomanosa, JLIT. JbsikoHOBa,
H.A. XKenoga [u ap.). — 2-e u3n., ucnp. ¥ gon. — Mocksa : UHOPA-M, 2022. — 257 ¢. +
Hon. marepuaisl [JnexTpoHHbIH pecype]. — DOI 10.12737/1073931. — ISBN 978-5-16-

017592-8. - Texcr : JIEKTPOHHBIN. - URL:
https://znanium.com/catalog/product/ 1862701




4.3. [lepedens pecypcon HH(POPMAHOHHO-TEICKOMMYHHKAIHOHHOI ceTH

xoHoMuKa. Col onorus. Meuexrment

«HMnrepuer
Tabnnua 3. TTepeuens HHPOPMALIMOHHBIX pecypcos
[N Haumenopanne Azpec o
/n
1. | Cpena paspaborkn npuiokenmit Python 3.7.1 (Anaconda3 2018.12 64
bit)
2. | Colaboratory https://colab.research.google.com/not
ebooks/welcome.ipynb?hl=ru
3. | MaTepakTuBHLLi TYTOpHAN https://pythontutor.ru/
== |https://pythonworld.ru/
4. | Bonbiuas KOMUICKIUS MaTepraiios 1o MALIHHHOMY http://www.machinelearning.ru/
O0YUCHHIO HA PYCCKOM #3bIKE.
3. | Qucrpubyrue Python ¢ 6olblusneTsom http://anaconda.org
HEOOX0AUMBIX OubAHOTEK.
6. | Bubnuorexa JUst HAYYHBIX BHIMHCICHHIN TS S3bIKA http://scipy.org/
nporpammuposanns Python,
7. | bubanoreka s anaimsa dannbix pandas. http://pandas.pydata.org/
8. | Hokymenraumsa 6ubanorexn sklearn. http://scikitlearn.org/stable/user guide
Jhitml
9. | lpumepst peuiens HEKOTOPBIX 3a/1au, http://scikitlearn.org/stable/tutorial/ind
ex.html
10. | [rardopma st npoBeaeH s KOHKYPCOB o http://kaggle.com
PELICHMIO 3a/1a4 MAIMHHOIO 00y4eHns, COAepRuT
O0YHaIOME PECYPCBI ¢ NPHMEPAMH peLLICHHE 3a1a8
i MX 00CYIICHHEM,
11. | Komnexums nanubix u 3azau. http://archive.ics.uci.edu/ml/
12. | Kype «IIporpammuposanue na Pythony ro ocrosam https://stepik.org/course/
NpOrpaMMHpOBanns Ha s3bike Python.
13. | Kype 1o ocHosaM Maiununoro obyuenus or Ouapio | https://www.coursera.org/learn/machi
blna (Andrew Ng). I'lpenogaercs na anrnuiickom nelearning
A3LIKE.
14. | Kype no ocHosam Mamunnoro obyueHus ¢ https://ru.coursera.org/learn/vvedenie
nenonssosannem Python + pandas + sklearn. mashinnoe-obuchenie
lIpenojaercs Ha pycckom aspike.
15. | Cupasouno-npasosas cucerema «Koueym,rant http://consultant.ru /
[Lmocy o
16. | Oduumansusiii caitr HosocuGupekoro http://nsau.edu.ru/
FOCYAPCTBECHHOTO arpapHoro ViusepeHTera
17. | ®exepanpubiit obpasosarenbhbiii HopTam — http://fecsocman.hse.ru
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(MOAY.JIH0) M CAMOCTOSITEILHOM PaboTHI

. MawunnHoe oOyuenne M HelipOHHBIE CETH: METOJAMYECKHE YKA3AHUA A
NpoBelleHUs  1abopaTOPHO-NPAKTHYECKNUX 3aHATHI M CaMOCTOATENLHOH  paboThl
cryfenroB / Hosocub. roc. arpap. yu-t. ®ak. DuV; coct. O.B. Aradomosa. -
Hosocubupck, 2021.

2. Meroanyeckue peKOMEHZALUMH O BbLIIOJIHEHHIO KOHTPONBLHBIX paboT u
pedepatos/ Hosocub. roc. arpap. yu-t; ®ak. DuY; cocr.. W.D. Toncrosa,
O.C. Kosanesa, O.I'. Automkuna, O.B. Aradonosa, A.K. [lembsHenko. — Hosocubupck,
2021.

4.5. [Ilepeuens unQOPMAUMONHBLIX TEXHOJOIHil, HCNOJAL3YEMBIX IpH
OCYILIECTBIACHHN 00Pa30BATEABHOIO NPOLEcca M0 AHCHHIINHE (MOAYJI0), BRIIOYAs
nepeyeHb  JIHUEH3HOHHOIO W cBODOAHO pPACHpOCTPAHSIEMOro TPOrpaMMHOIO
obecnevennst 1 MHGPOPMAUHOHHBIX CHPABOYHBLIX CHCTEM, HATJISIAHBIX MOCOOMii

Tabmuna 4. llepedenb AMUCH3MOHHOIO ¥ CBOGOAHO PACHPOCTPAHAEMOrO

MPOrpaMMHOro odecreyeHus
Ne Haumenosanue T THUEH3uK Wik
n/m npasoobiagares
. | ALT Linux ALT Linux
2. | Libre Office (Writer; Calc; Impress; Draw; Math; Base.) CI10
3. | Microsoft Windows 10 B Microsoft
4. | Microsoft Office Prof Microsoft
5. | Anpexc-bpaysep, Opaysep Mozilla Fire Fox | Sunexe
Mozilla Public License
6. | [Moyronsiit kinent Thunderbird Mozilla Public License
7. | Paiinoswiit meneanep Double Commande becrnarHas -
8. | CIIC KouncyawraurlLmoc 094/rdd

Tabnuua 5.  Tlepeuens  mnnakaroB (Mo TeMam),  Kapr,  CTEHJOB,
MaKeToB, Npe3eHTauul, GribMoB 1 T.4.

Na Tun Haumenosanne [Mpumenanne
n/n

1. | [lpesentauns | Maremaruka st ML, 10 cnaitaor

2. | [lpesentaunsa | Beeaenne B MammmuuaHOE 00YYEHHE -- 14 cnaiijion

3. | Ilpesenrauuns | I'nybokoe obyuenue B 15 cnaiinos

4. | llpesentauna | CBEPTOUHBIC HEMPOHHBIC CETH 22 cnaitnos i
5. | Ilpesenrauns | PexyppenTtibie HEHpPOHHBIE CETH 28 cnaiinon




5. Onucanne MaTepHAIbLHO-TEXHHIECKOH 6a3bl

Tabanua 6. [Nepedens ucnonp3yeMbix nomMeeHni

naboparopust: ay MTopust s
3AHATHI CEMHHAPCKOTO THIIA,
camocToATeNLHOA paboTst,
JIILIOMHOTO H KYPCOBOIQ
[POCKTHPOBAHKS
(BLIMOJHCHHSA KYPCOBBLIX
pabor).

No Tun aygaropun [lepeuens obopynopanus
aAYAUTOPHH

A-004 Jlekupnonnas ayiuTopus: Komnstorep - 1 mr.; npoextop BenQ MS616ST; sxpan
y4aeOHas ay uTopus Juis npoexudonuelii  213x213;  yewimMTens  MHKpO(pOHA
saHATHi seknuonnoro Tuna, | Audio Force M8; akycruyeckas cucrema - Quest MS
IPYIIOBBIX H 801W - 4 wr.; craumonapublii Mukpodon (Ha "rycusoit
WHWBUILYAJIHHBIX mee"), MHMKpooH ¢ npoBojoM: BeD-kamepa ¢
KOHCYJILTALMIA MHKPO(OHOM; HHTEPAKTHBHASA JIOCKa 7"

SMARTBORD 680; nporpammuoe obecrnicucunce (7-Zip
19.00 (x64). Adobe Acrobat Reader DC-Russian.
AIMP, doPDF 7.3 printer, Excel, Master PDF [Lditor
3.6, Microsoft Edge); nocka Mapkepnas; [JoCKa
yuennueckad, xadenpa, tymba moj anmaparypy:
medeitb yuehuas.

HK-414 | JlaGoparopust HanKoBCKHX Komnpiorep - 16 mr.: Bed-kamepa ¢ MHKPO(OHOM:
TEXHOMOrHH ¥ ananuTuKH AQ | ayAHOyCHIMBAIOII@s  aNnaparypa ¢ KONOHKAMHM M
«Poccenbxo3bankn: yueOuas | MUKpoQOHOM: TPOCKTOP;  MOCKA  MHTECPAKTHEHAN.
ayJMTOPUS JUIst 3aHATHIH medens yuebuas.

JAEKIUMOHHOIO THIA, 3aHITHIT

CEMHMHAPCKOro THIIA,

CPYITIOBLIX W

MHAMBHAYATbHBIX

KOHCYJILTALKI, [IpOBEACHHUA

TEKYLIEro KOHTPOJIA,

[IPOMEKYTOUHOH W UTOrOBOH

ATTECTALMH, -
HK-416 | YuceOuas koMibroTepHas Komnpiotep - 13 wm.; namenb HHTEPAKTHBHAA CTOJ

HHTEPAKTHBHEIH; Mebenb yueOHas.

6. ﬂopsmouc arrecraumum CTYAeHTOB 110 AHCUHILIHHE

It arrecrauMM  CTYAEHTOB 110 AMCLMIUIMHE HCMONB3YeTCd TPaJAULIMOHHAS
CHCTEMA KOHTPOJIS ¥ OLEHKH YCIIeBaeMOCTH 00y4aloIHXCsl.

(Dopma arrecraury — 3a4er.




7. CornacoBanme padoyei mporpaMmel

CoorserctyeT yueOHOMY IU1aHy, yTBepkieHHOMY Y4enniM coperom PI'EOY BO
Yuusepcurera 6UOTEXHOIOTHH, POTOKOI OT «X5 » A 2045 Ne |©

Paboyast porpamma o6cyskieHa U yTBepK/ieHa
Ha 3aceianuu Kadenpol

poToKoi oT «_ VG » &x\\%(\?& 202G Ne 5
3aBenyronmmi kadenpon / /7/ 0.B. Aradonona
(osskHOCTY) \—43;11 Ch ®UHO
[Ipencenarens yuebHO-MeTONUIECKOTO _ ,
coBeTa (KOMMCCHH) 5// A 7 : M.A. Yeuymkosa
(HOIDKHOCTD) NOAIHCE PHO

Pabouas nmnporpamma ofcyxkigeHa W COOTBETCTByeT ydueGHOMY IUIaHYy,
yreepaxaensomy VYuennim coserom PIBOY BO VauBepcurera 6GHOTEXHOJIOIHH,
[IPOTOKOJT
OT «___» 20___ Ne

Hsmenenuit He Tpebyercs/usMeHeHs BHeCRHBI B pasfen(-bl):
HYRLOE OAYePKIYTY

[Ipencenarens yaebHO-MeTOAHYECKOIO
coBera (KOMHCCHH)
(JI0IKHOCTR) HONKCH DHO

Pabouyass mporpamma ofcyxjieHa UM COOTBeTCTBYeT yueOHOMY  IlaHy,
yreepxjeHHoMy YueHbsiM cosetom PI'BOY BO VYauBepcurera OHOTEXHOJIOTHH,

IIPOTOKOJI
OT «__ » 20  No

Hamenenuit e Tpebyercs/uaMeHeHust BHeCeHb! B pasfien(-b):

HYRKHOE NOAMEPENYTH

[pencenarens y4e6HO-METOAUYECKOTO

coBeTa (KOMUCCHH)
{0IDKHOCTE) NOIHCE GHO
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