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1. Ieau ¥ 3aa4M JUCHUILIAHBI.

OCHOBHOH 1LI€TIBI0O OCBOCHHUSA JAUCHUIUIMHBI «OCHOBBI IIPOrpPaMMHUPOBAHUS»  SBIISETCS
06yquHe CTYACHTOB I/IH(bOpMaI_[I/IOHHBIM TEXHOJIOT UM, HaBbIKaM IIPOrpaMMHUpPOBaHUA U
AJITOPUTMHU3ALIUH.

OcHoBHOM 3a/1a4eil Kypca SBIISIETCS:

06yqu1/Ie CTYACHTOB TCOPHUH U NPAKTUKEC PCIICHHA 3aJa4 Ha NCPCOHAJIBHBIX KOMIIBIOTCPAX,
CBSI3aHHBIX C Pa3pabOTKON KOMITBIOTEPHBIX IPOTPAMM.

2. Mecto nucuuminnsl B cTpykrype OII BO:

Jnst ycremHoro u3yd4eHHs Kypca HEOOXOIUMBbI 3HaHUSI U YMEHHS B 0ObEME IIKOJIbHOM
MporpaMMbl 0 MaTeMaThuke HW WH(OpPMATHKE, 3HAHWE DOJEMEHTOB KOMITBIOTEpa M OCHOB
AJITOPUTMOB.

B Tabmume Ne 1 mpuBemeHbl MpeAIECTBYIOIMIME W TMOCIEAYIONUE JIUCIHUIUIMHEI,
HarpaBJieHHbIE Ha (OPMHUPOBAHME KOMIIETCHIIMHA JUCIHUIUIMHBI B COOTBETCTBHU C MAaTpHIICH
xomretenui OI1 BO.

Tabmmma Ne 1
IIpenmecTBywIiMe U NOCAeAyIONIME JUCHUNINHBI, HATIPABJeHHbIe HA (pOpMHUPOBaHHE
KOMIIEeTEeHITU

No [Iudp n HaumeHOBaHME [IpenmecTByromniue [Tocnenyronye MUCIUIIITUHBI
/i KOMIIETECHITN U M CITATIIIMHEBI (TpyMIBl JUCITUTIIINH)

OO01eKyTpTYpHBIC KOMIIETCHITIN

] : | : | :

Ob6menpodeccrnoHaabHbIE KOMIETEHITUN

[IpuknagHbie MPOTpaMMHBIS
MaTeMaTHYeCKHe MaKeThI,
YuncaeHHBIE METOIBI,
Pacnipenenennpie 60a3bl JaHHBIX,
1 OIIK-3 Nudopmaruka Nudopmanmonnas
0e3omacHOCTh, OOBEKTHO-
OPHUEHTHPOBAHHOE
IIporpaMMHpOBaHUE,
NudopManmoHHbIe TEXHOJIOTHH

[TpodeccnonanpbHble KOMNETSHITUH (BU PO (HEeCCHOHATBHOM IEATEIbHOCTH )

[TpuknagHbie TPOTPAMMHBIC
MaTeMAaTUYECKUE TTaKeTHhI,
YucIIeHHbIC METOIBI,
PacnpeneneHnnbie 6a3bl JaHHBIX,
2 IK-1 Nudopmaruka Nudopmannonnas
0e3omacHOCTh, OOBEKTHO-
OpPUEHTUPOBAHHOE
POrpaMMHUPOBAHUE,
WudopmaninoHHbIe TEXHOJIOTUN

[IpuknagHbie TPOrpaMMHBIE
MaTeMaTH4eCKUe MaKeThl,
YuciaeHHbIe METOBI,
Pacnpenenennblie 6a3bl JaHHBIX,
3 I1K-2 Nudopmaruka WNudopmanmronHas
0e3omacHOCTh, OOBEKTHO-
OpUEHTHPOBAHHOE
IporpaMMHPOBaHHE,
HudopmanoHHbIe TEXHOJIOTUI
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3. Tpeﬁonalmﬂ K pe3yjJbTaTaM O0CBOCHUA NUCIHUIIJIMHBI:

[Iponecc n3yueHHs QUCUUIUIMHBI HAIPaBJIeH Ha (pOpPMUPOBAHUE CIEAYIOMINX KOMITETCHIIUMI:
o01eKkyJbTYpHbIMH KoMneTeHuusamMu (OK):
— CIIOCOOHOCTBIO K aOCTPaKTHOMY MBIILICHHIO, aHaH3y, cuHTe3y (OK-1);
o0menpogeccuonanbubiMu KoMnereHuusamMu (OIIK):
— CIIOCOOHOCTBIO CAMOCTOSATEIBHO MPHOOPETATH C MOMOUIBIO HH)OPMAITHOHHBIX
TEXHOJIOT'MI U UCIIOJIb30BaTh B IIPAKTUUYECKOH JEATEIbHOCTH HOBBIE 3HAHUS U
YMEHHSI, B TOM UHUCJIE, B HOBBIX 00JIaCTSAX 3HAHUI, HENOCPEJCTBEHHO HE CBS3aHHBIX
co cepoil nesITeTbHOCTH, PACHIUPATH U YIITyOIsaTh CBOE HAYYHOE MUPOBO33PEHHE
(OIIK-3);
— CIOCOOHOCTBIO UCIOJIb30BATh U IPUMEHSTH YIIyOJIeHHbIE 3HAaHUS B 001acTh
NpUKIaHON MaTeMaTuku 1 nHpopmatuku (OITK-4);
npopeccuoHanibHbiMu koMuereHuusavu (IIK):
— CIOCOOHOCTBIO pa3padaThIBaTh KOHIENTYaIbHbIE U TEOPETUUECKUE MOJIEIH
peliaeMbIx Hay4HBIX pooseM u 3aaay (I1K-2);

B pesynpTaTe n3ydeHuss JUCHUIIIMHBI CTYACHT JI0JKEH:

3nams: TEOPETHUUECKHUE OCHOBBI Pa3pabOTKH M aHAIM3a aJrOpPUTMOB; 0a30BbIE aJTOPUTMUYECKUE
MOJIXO/IbI: YKaHBIN MPUHIIUI, TPUHIIMI pa3Aeisii U BJACTBYH, JTMHAMHYECKOE MPOTPAMMHUPOBAHUE;
0COOEHHOCTH UCTOJI30BaHUs 0a30BBIX MAPATUTM MPOTPAMMHUPOBAHHUS.

Ymems: dopmynupoBaTh NOCTaHOBKY 3aJaud TNPOEKTHPOBAHUS MPOrpaMM; HCIOJIb30BaTh
COBPEMEHHbIE Cpelpl s NpPOrpaMMHpPOBAHMS; BBIOMPATh OCHOBHBIE  XapaKTEPUCTHKU
MIPOrPaMMHOTO OO€CTIeueHusl; aHAIM3UPOBATh XapaKTEPUCTUKU PA3IMYHbIX aITOPUTMOB.

Bnaoems: Metonamu nporpamMmmupoBanus OBM.

4. O0beM TUCHUNJIMHBI U BUAbI Y4eOHOI padoThl

OO6mrast TpyI0€MKOCTh TUCIUIUIMHBI COCTABJISICT 2 3a4€THHIC €MHUIIBI.

Bun yaeOHoM paboTh Bcero Monaynu

4acoB 1

AyauTOpHBIE 3aHATHS (BCEro) oG 36
B Tom yucne:

Jlexyuu 16 16

Ipakmuuecxue 3ausmus (113) 0 0

Cemunapot (C) 0 0

Jlabopamopuvie pabomut (JIP) 16 16

CamocrosiTesibHast padoTa (Bcero) 36 36

OO61ast TpyA0EeMKOCTh Jac 72 72

3ad. efl. 2 2

5. Conep:xkaHue TUCHHUILINHBI
5.1. Conep:xanue pa3iesioB JMCUUINIMHBI

No HaumenoBanue pazaena CognepxaHue pa3gena
/11 | OUCLUIUINHEI

[Tonstue anroputma. Manmna Teropunra. Beraucnumocts. Teopust
CIIOKHOCTH. Bo3BenieHre B CTeleHb: aHaIi3 ajJropuTMa (yMHOE
BO3BEJICHHE B CTEMEHB). 3aaua o prok3ake. JKaIHblil anropurm.
Meroz rpalueHTHOr 0 CIIycKa Kak IPUMEp >KaJHOrO aJITOPUTMA.
Crpaterus «Pasnensii u BnacTByi». PeKypcHBHBIN aJroOpuTMm.

DJIEMEHTHI TCOpUHU
aJIrOpUTMOB
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Ne
n/m

HaumenoBanue pazaena
JUCHUIUIMHBI

Coneprxanue pasjena

AJITOPUTMBI COPTUPOBKH U
ToKcKa

CoptupoBka Bbibopom. CopTupoBka BcTaBkaMu. COpTHPOBKa
“Mertonom Ily3pippka”. CopTupoBKa ciausiHuEM. beicTpast
coptupoBka. Haxoxxaenue menuansl. [locienoBaTenbHbIN MOUCK.
Merons! cyxenus obnactu. Copruposka B Python.

AJTopuTMBI Ha Tpadax

I'padbr u ux ananus. [Ipencrasnenue rpados. O6xox rpada B
rIyOnHy U mupuHy. BoccTaHoBieHHe KpaTyaiiero myTd. 3ajgaqa o
MepeMeIIeHNH IIaXMaTHOTO KOHA. ANropuT™ JlelKCTpHI.

Ouepenp u crek. Ouepens u crek B Python.

dnnamuyeckoe
MpOrpaMMHUpPOBaHNE

ITpunuun ontumansHocTy bennmana. [loHsTHE BOCXOMSILIETO U
HUCXOJAUIETO pelieHus. 3aaua o KoIu4ecTBe MappyToB. CxoacTa
¥ OTJIMYHE TUHAMHYECKOTO IMPOrPaMMHUPOBAHUS M KOHIEMIIHS
«paznensi u BIacTByi». 3agada o 6aHkomate. JluHamMudyeckoe
IPOrpaMMHUPOBAHNE U UTPHI.

[Tapagurmsr
NIPOrpaMMUPOBAHMS

OcHOBHbIE MPUHIIMIIEI TporpamMmupoBanus. [Ipouenypuoe
nporpamMmupoBanue. OOBEKTHO-OpUEHTUPOBAHHOE
nporpaMmupoBasue. PYHKIMOHAIBHOE TPOrPpAMMUPOBAHHUE.

OOBEKTHO-OpHEHTUPOBAHHOE
IPOrpaMMHUPOBAHHE

Ocobernoctu OOII. Kitaccel 1 00bexThl. Hacienosanue. Peanusanms
OOIT B si3pike Python.

[TapasuienbHble aNTOpPUTMBI

Hpe,ZIHOCBIJ'[KI/I. KHaCCI/I(i)I/IKaHI/ISI BBIYUCINTCIBHBIX CUCTEM.

CPU u GPU npoueccopsl. XapaKTepUCTUKH MapaUIETbHBIX
AJITOPUTMOB. Tunsr HEIOCICAOBATEIIBHOI'O IPOrpaMMHUPOBaHUS B
Python. «Macrmrabbi» pacrmapamienuBanus. Pabora mapanensHbIX
ImporpamMm: rnepeaada JaHHbBIX MEXY ITOTOKaMH. Hpoueccm u
IToroku B Python. AcuHXpOHHBIE TPOrPAMMBI.

OnTrMH3aIHS TIPOTrpaMM

Mertonbl ONITUMH3AITAN M YCKOPEHHS IporpaMm Ha Python.
Ipodumuposanue mporpamMm Ha si3bike Python. Moayis line_profiler.
Kommumsmus Python: Ahead-of-time u Just-in-time xkommustmmst.
Moayas Numba. Cython kak pacmupenue si3sika Python.
OcobenHocTH pa3padborku mporpammel Ha Cython.

HcKyccTBEHHBIN HHTEIIEKT

IIpunnume moctpoenus M. MammarOe 00ydeHne (HeipoHHbBIE
cetn). JInneitnas perpeccus. Kimaccudukamus. [lepcentpon
PozenbnaTTa. Y cTpoiicTBO HCKycCTBeHHOTO HelipoHa. [lonsTue
HelipoHHBIX ceTel. [Iporecchl 00ydeHns, MEeToabl MUHIMHA3AIHN
ommbOku. O0y4eHre ¢ MOAKpEeIUIeHnEM. AJTOpUTMUYECKast TEOPHUS
urp. [IpuMepsl UTPOBBIX MOCTAHOBOK. JlepeBO Urpbl. OyHKIHS
[Inpara I"'panau 1 TpOrHo3 Mcxoaa Urpbl. MaTpU4HbIE UTPBHI.
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5.2 Paszgennl TUCHUNJINH U BUAbI 3aHATHI

Ne HaumeHnoBanue paznena JUCHUILIINHBI Jlexu. | Ilpakr. | Jla6. | Cemun | CPC | Bcee-
/i 3aH. 3aH. ro
yac.
1 Monynb
1. | DueMeHTHI TEOPHHU aIrOPUTMOB 2 0 0 0 4 6
2. | AITOpPUTMBI COPTUPOBKH M TIOUCKA 2 0 2 0 4 8
3. | AnroputMmsl Ha rpadax 2 0 2 0 4 8
4. | JlunamMuvecKoe porpaMMUpPOBAHIE 2 0 2 0 4 8
5 [Tapamgurmer 2 0 0 0 3 5
IPOrpaMMUPOBAHMS
6 OOBbEKTHO-OPHEHTUPOBAHHOE 2 0 4 0 6 12
pOrpaMMHUPOBaHHE
7. | TapasuienbHble ajqropuTMbI 2 0 4 0 6 12
8. | Onrumusanus mporpamMm 2 0 2 0 3 7
9. | VckycCTBEHHBIN HHTEILIEKT 2 0 2 0 2 6
HWrtoro 18 0 18 0 36 72
6. JJabopaTopHbIii MPAKTHKYM
Ne No paznena Haspanwue 1abopaTopHOi paboThI Tpyno-eMKocTh
1/ | AMCUUIIIMHBI (dac)
1 2 AJTOPUTMBI COPTHPOBKH H ITOMCKA 2
2 3 AnroputMbl Ha rpadax 2
3 4 JluHamMuueckoe IporpaMMHPOBaHHE 2
4 6 OOBEKTHO-OpUECHTHPOBAHHOE ITporpaMmMupoBanme. Kiaccer 5
1 00BEKTHI.
5 6 OOBEKTHO-OPUECHTHPOBAHHOE ITPOTrPAMMHUPOBAHHE. 5
HacnenoBanue.
6 7 ITapamrenpHBIC aITOPUTMBI 4
7 8 OnTUMH3AIHS IPOrPAMM 2
8 9 HcKyccTBEHHBIN UHTEIIICKT 2

7. llpakTuyeckue 3aHATHSI (CEMHUHAPHI)
He npedycmompernnui.
8. MaTepuajibHO-TeXHUYECKOe oDecriedeHne TN CHUTIIHHbBI:

yqe6Haﬂ AyaAuTOpUud UIA IMIPOBCACHUSI CCMUHAPCKUX SaH}ITI/Iﬁ, AyJAUTOPHS I YTCHUA J'IeKLIPIfI,
HOYTOYK - lmT., mpoekrop - lmrt., 3kpan - lmrt., [IK ¢ ycTaHOBIEHHBIM HaKkeTOM MPOrpaMm
anaconda python.
9. UapopmanmoHHoe obecnnevyeHue TUCIUIINHBI
a) mporpammuoe ooecnieuenue: Windows, Microsoft Office, SMathStudio, SciLab, Code::Blocks
6) 0asbl JaHHBIX, I/IH(I)OpMaI_II/IOHHO-CHpaBO‘IHLIe U TIOUCKOBBIE CHUCTEMBEI. WWW.yandex.ru,
www.google.ru, www.mathnet.ru, http://www.math.ru, http://eqworld.ipmnet.ru,

http://gen.lib.rus.ec, www.twirpx.com.

10. YueOoHO-MeTOAMUYECKOE 0O0ecIeyeHne JUCIUIINHDIL
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a) OCHOBHAaY JUTEPATYPaA

=

WNndopmaruka. bazossriii kypc. Cumonosuu C.B., CII06.:ITutep, 2011 — 640 c.;

2. IIporpammupoBanue B npumepax u 3anadax. T.}O. I'paunmnanosa, M.: Jlaboparopus 3nanuii, 2016
—368c.;

3.  Ausropurmsl. CrpaBounuk ¢ npumepamu Ha C, C++, Java u Python. Xaitneman [Ix., Ilommuc I,

Cenxos C., CII6.: OOO "Anmsa-kaura", 2017 —432 ¢.;

Python 3. Camoe neo6xoaumoe. IIpoxopenok H., [Iponos B., BXB-ITerepoypr, 2019 — 610 c.;

Python. Dxcnpecc-kype. Cenep H., CII6.: ITutep, 2019 — 480 c.;

Python mns mereii. Camoyuutens mo mporpammupoBanuto. bpurrc I, M.:«Mann, VBaHOB n

Depbepr, 2017 —321 c;

o ok

0) JOTIOJHHUTEIbHAS JIUTEPATYDA

7. ABTOMaTH3alus pPAHEHHBIX 3a1a4 ¢ Tomolpio Python: mpakThdeckoe pyKOBOJCTBE st
HauynHarormux. Ceeirapt 9., M.:"U]J] Bumesmc", 2017 — 592 ¢.;

Kypc nndopmaruxu. Iaiicapsu C.C., 3aitues B.E., M.: U3a-B0o MAU, 1993 — 424 c.;

Uucnennsie mMetoapl: Beramcnurtenbubiii npaktukyM. Babumesnu I1LH., M.: «JIMUBPOKOMy,
2010-320c;

© o

B) HAVYHBIE KYPHAIBI

10. Neural Computing and Applications, Springer, 1993 - till present
(https://www.springer.com/journal/521)

11. Computing, Springer, 1966 — till present.
(https://link.springer.com/journal/607/volumes-and-issues)

12. Theory of Computing Systems, Springer, 1967 - till present
(http://www.springer.com/astronomy/astrophysics+and+astroparticles/journal/10569)

11. MeTroanuyeckue yKa3aHusi 1J1sl 00y4aromMXcsi 0 OCBOCHHIO AU CHUILIHHBI (MOTYJIs)

Peanuzamuss Kkypca NpeaycMaTpUBaeT JICKIIMHM, IPAKTHYCCKHAE 3aHATHSA (CEMHHApHI),
MOJATOTOBKY CAMOCTOSITEIILHBIX pa0OT U UX MOCICAYIONIYIO 3aIlUTY.

N3y4ast TUCHUIUIMHY, CTYACHT JA0/DKECH MPOCTYyIIaTh KypC JICKIHMA, TPOUTH IIPEyCMOTPEHHOE
paboyeil mporpaMMoil KOJIMYECTBO CEMHUHAPCKHMX 3aHATHH, CAMOCTOSTEIBHO HM3YYHUTh HEKOTOPBIC
TEMBI Kypca U MOATBEPIUTH CBOM 3HAHUS B X0J1€ KOHTPOJIBHBIX MEPOTIPUSATHH.

Pabota crymeHTa Ha JICKIMHM 3aKIFOYAaeTCAd B YACHEHHUH OCHOB JMCIHMILIMHBI, KPAaTKOM
KOHCIICKTUPOBAHUH MaTepuaia, YTOYHCHUU BOIIPOCOB, BHI3BIBAIOIIUX 3aTPYTHCHHUS.

CryneHT 00s3aH OCBOHMTH BCE TEMbI, NMPEAYCMOTPEHHBIC YY€OHO-TEMATHYCCKHM IUIAHOM
IUCUUIUIAHBL. OTIENbHBIC TEMbl M BOIIPOCHI OOYYEHHUSI BBIHOCATCS HA CAMOCTOSITEILHOE U3y4YCHHUE.
CTyIeHT u3y4aeT peKOMEHIOBAaHHYIO JIMTEPATYPY M KPATKO KOHCIIEKTUPYET MaTepual, a HauboJee
CJIO’KHBIC BOIIPOCHI, TPEOYIOIINE Pa3bsCHEHHS, YTOUHSET BO BPEMsl KOHCY/IbTAllUi. AHAJIOTUYHO
CIIEyeT TMOCTYNaTh C pa3JiellaMd Kypca, KOTOpbIe OBLIM TPOIMYIICHBI B CHIIy Pa3IMYHBIX
00CTOSTEILCTB.

Jlns yrnyOn€HHOTO M3YYeHHs BOIPOCa CTYIACHT JIOJDKEH O3HAKOMHTHCS C JIUTEpaTypol u3
JIOTIOTHUTEIHHOTO CIHICKA M CIMCKA MePUOANYECKUX U3JIaHUH, CIIeUaIN3UpOBaHHBIMU CaiiTaMU B
WNurtepuer. Pexomenmyercss Tak e OOIIEHHWE CTYAEHTOB Ha Qopymax mpodeccHuoHaTIbHbIX
COOOIIIECTB.

CTyneHThl CaMOCTOSITENIbHO M3y4aloT Y4eOHYI0, HAyYHYIO U TMEPHOIUYECKYIO JUTEpaTypy.
OHHU UMEIOT BO3MOKHOCTh OOCYIHWTHh MPOYUTAHHOE C MPENoJaBaTeNIMU TUCIUILUIMHBI BO BpeMs
TUTAHOBBIX KOHCYJbTAIMN, C IPYTUMHU CTYJCHTAMH Ha CEMHHApax, a TaKKe Ha JICKIUAX, 3a/laBas
YTOYHSIOIINE BOIIPOCHI JIEKTOPY.

J1Jis KOHTPOJIS YCTIEBaeMOCTH UCIIONB3YeTCs OAIbHO-PEHTHHTOBAsI CUCTEMA.

31


https://www.springer.com/journal/521/
https://www.springer.com/journal/521
http://www.springer.com/astronomy/astrophysics+and+astroparticles/journal/10569

12. ®oHja OLEHOYHBIX CPEICTB /IJIsl MPOBEAEHHUS MPOMEKYTOYHOI aTTecTallii 00yYaloUXCsl
N0 AUCUMIIHHE (MOYJII0) (Pazpabamuléaromes u 0QOPMAAIOMC 8 COOMBEMCMBUU C
mpeboganuamu « Pecnamenma gpopmuposarnus gpornoos oyenounvix cpedocms (POCy),
ymeepaicoenHo2o npuxazom pekmopa om 05.05.2016 Ne 420).

(Ilepeuenv KomnemeHyuii ¢ YKa3aHuem dmManog ux Qopmupoeauus; ONuUcaHue noxazameneu u
Kpumepues OYyeHUBaHUs KOMNemeHYull Ha Pa3IuyHblX IManax ux QopmMupo8aHus, OnUCaHue WKal
OYEHUBAHUS, MUNOBble KOHMPOJIbHbIEe 3A0AHUSA WU UHble MAMepUuabvl, Heoodxooumvle OJisl OYeHKU
SHAHUU, YMeHUU, HABbLIKO8 U (U1U) ONblma OesameNbHOCMY, XAPAKMepuzyrwux 3Imansl
Qopmuposanus  KomnemeHyull 8  Hpoyecce OCB0eHUs  0OPA308AMENbHOU  NPOSPAMMYL;
MemoouyecKue Mamepudvl, onpeoeisirouue npoyeoypvl OYeHUSAHUS 3HAHUL, YMeHUll, HABbIKO8 U
(unu) onvima OessimenbHOCMU, XapaKkmepuzyowux dmanst opmuposanus KOMnemeHyulL).

[Iporpamma coctaBnena B coorBeTcTBUU ¢ TpeboBanusmu OC BO PYIH/®OI'OC.

PaspaboTunku:
JIOLICHT HNBanroxun A.B.
JOJKHOCTh, Ha3BaHHUE Ka(be}lpbl MOAIHUCH HWHULIUAIIbI, (bamunmn

PykoBoauTesb nporpamMmsl

JOJDKHOCTDh, Ha3BaHUEC Ka(be}lpbl TIOAITUCH HHUIIAAJIBI, (baMl/lJ'll/lSl

3aBenyrwmmii kageapoi
MEXaHHUKH KOCMHYECKOT0
noJiéra Pazymusbiii 1O.H.

JOJDKHOCTh, Ha3BaHUE Ka(l)eﬂpbl IIOAITUCH WHHALHAJIBI, (l)aMHJlHﬂ
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