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HHOACHUTEJBHAA 3AIIUCKA

Pabouas nmporpamma mpeamera «VCKyCCTBEHHBIM MHTEIJICKT» 00S3aTEIbHONW MPEIMETHON
obmactu «MHpopmaTuka» 1S cpemHero oobmero oOpa3oBaHHS pa3paboTaHa Ha OCHOBE
HOPMAaTUBHBIX JOKYMEHTOB:

- @denepanpHoro 3akona ot 29 mekabps 2012 r. Ne 273-®3 «O6 obpa3oBanuu B
Poccuiickoit' @enepannmn,

- ®enepanbHOro 3akoHa ot 24 utons 1998 r. Ne 124-®3 «O06 0CHOBHBIX I'apaHTHUAX
npaB peOeHka B Poccuiickoii denepanuny,

- ®denepanibHOr0 TrOCYIapCTBEHHOIO 00pa30BAaTEIbHOTO CTaHJIApTa OCHOBHOTO
obmero o6pazoBanus (manee - PI'OC OOO), yreepxknenHoro IIpukazom MuHHCTEpCTBA
npocsenieHus Poccuiickoit ®eneparnuu ot 31 mast 2021 r. Ne 287,

- DenepaabHOr0 roCyIapCTBEHHOT0 00pa3oBaTEIbHOTO CTaHAApPTa CPEAHEr0 00LIeTo
obpazopanus (nainee - ®I'OC COQO), yTBepKI€HHOTO0 MpUKa3oM MHHHUCTEPCTBA 00Opa30BaHUS U
Hayku Poccuiickoit @enepaunu ot 17 mast 2012 r. Ne 413,

- npuka3za Munucrepcra npoceuienus: Poccuiickoit ®enepauun ot 18.07.2022 Ne
568 «O BHeceHMHM M3MEHEHUH B (pemepanbHBI TOCYIapCTBEHHBIH 00pa3oBaTeIbHBIA CTaHIAPT
OCHOBHOTO 001mero o0Opa3oBaHusi, YTBEP)KIEHHBIM MpHKa3oM MMUHHUCTEPCTBA MPOCBEIICHUS
Poccuiickoit ®enepaunn ot 31 mas 2021 r. Ne 287» (3apeructpupoBan Munioctom Poccun
17.08.2022 Ne 69675),

- npukaza MunucrepcrBa npocsenienust Poccuiickoit @enepaunu ot 12.08.2022 Ne
732 «O BHeceHUU W3MEHEHHH B (eaepanbHbIi rOCyJapCTBEHHBIH 00pa30BaTENbHBIM CTaHAAPT
cpeaHero o0mero o0pa3oBaHus, yTBEPKICHHBIN MPUKa30M MHUHHCTEPCTBA 00pa30BaHMs U HAYKH
Poccuiickoit @enepauun ot 17 mas 2012 r. Ne 413» (3apeructpupoBan Munioctom Poccun
12.09.2022 Ne 70034),

- @enepanbHOil 00pa30BaTeNbHON MNpPOrpaMMbl OCHOBHOTO OOIIEro 0oOpa3oBaHMs
(mamee - ®OIT OOO), yrBepkaeHHON mpHKazoM MwuHuUCTEpCTBa mpocBemieHus Poccuiickoi
®enepanuu ot 18 mas 2023 r. Ne 370,

- ®denepasibHOM  00pa30BaTEIBLHON MPOTPaMMBI  CpeaHEro o01ero oO0pa3oBaHUs
(manee - ®OII COO), yrBepkaeHHON mNpHuKazoM MuHHUCTepcTBa MNpocBelieHus Poccuiickoit
Oenepamuu ot 18 mast 2023 r. Ne 371,

- IlocranoBnenne I'7aBHOrO TroOCyAapCTBEHHOIO CaHUTapHOro Bpada P® ot
29.12.2010 Ne189 «O6 ytBepxnaennn CanlluH 2.4.2.2821-10 «CanuTapHO-31HIEMHUOIOTHIECKHE
TpeOOBaHMS K YCIOBHSM M OpraHM3aldu oOydeHus B 0011eoOpa3oBaTelIbHBIX YUPEKIACHUSIX» (B
pen. uamenenuid Ne 1, yrB. [locTaHoBieHneM ['aBHOTO rocyJapCTBEHHOIO CaHUTapHOIO Bpaua
P® or 29.06.2011 Ne85, m3menenuit No2, yrB. [locTaHoBneHneM ['maBHOro rocyaapCTBEHHOIO
canutapHoro Bpaua P® ot 25.12.2013 Ne72).

- ITocraHoBneHne 00 YTBEP)KICHUM CaHUTApHO-3mUAeMuosorndyeckux mnpasui CII
3.1/2.4.3598-20 «CaHUTapHO-3MUAEMHUOTIOTHYECKHE TPEOOBAHUS K YCTPOWCTBY, CONEpPXAaHUS U
opraHu3anuu paboThl 00pa30BaTENbHBIX OpPraHU3ALUMNA M JPYTHX OOBEKTOB COLMAIBHOM
MHQPACTPYKTYpHI JUIsl A€TeH U MOJIOAEKU B YCIOBUSAX PACHPOCTPAHEHUSI HOBOW KOPOHABUPYCHOM
uHdpexun (COVID-19) ot 30.06.2020 r.

- Bueypounbie 3aHsTHS «Pa3roBopel 0 Ba)XXHOM» HallpaBieHbl Ha pPa3BUTHE
[IEHHOCTHOT'O OTHOIICHHUS 00yYaroIuxcs K cBoei poauHe — Poccuu, HacensonM ee JTI0IsM, ee
VHUKaJIbHOW MCTOpPHM, OOratoil mnpupoje U BeIMKOW KyinbType. BHeypouHble 3aHATHA
«Pa3roBopbl 0 BaXXHOM» JOJDKHBI OBITh HampaBieHbl Ha (OPMUPOBAHHE COOTBETCTBYIOILEH
BHYTPEHHEH MO3UIMH JIMYHOCTU 00ydaromierocs, HeoOXoIuMO eMy sl KOHCTPYKTUBHOTO U
OTBETCTBEHHOTO MTOBEJICHH B O0OIIECTRE.

- OcHoBHOI ¢opMaT BHEYPOUHBIX 3aHATHUH «Pa3roBopbl 0 BaXHOM» — Pa3roBOp U
(umn) Oecema ¢ oOywaromMucs. 3aHATHS MO3BOJSIOT OO0ydYaromeMmycsi BbIpabaThIBaTh
COOCTBEHHYIO MHUPOBO3PEHUYECKYIO ITO3HITHIO TT0 00CYKIaeMBIM TEMaM.



- OCHOBHBIE TEMBI 3aHATHI CBS3aHBI ¢ B)KHEUIIUMH ACIIEKTAMH XKU3HU YEJIOBEKa B
coBpeMeHHONW Poccuu: 3HaHMEM POAHONW MCTOPUM U IIOHMMAHUEM CIIOKHOCTEM COBPEMEHHOIO
MHUpPa, TEXHUYECKMM IIPOTPECCOM M COXPAHEHUEM IPHUPOIBI, OPHEHTALUEHd B MHPOBOU
XYHA0)KECTBEHHOH KyJAbTYype W TOBCEJHEBHOH KyJIbTYpe IMOBEIEHHs, J0OpOKeIaTeIbHbIM
OTHOILIEHUEM K OKPY’KAIOIIMM U OTBETCTBEHHBIM OTHOILIEHHEM K COOCTBEHHBIM IOCTYIIKAM.

Kypc «MckyccrBennslit unTemekt 10 kmace» Juist cpeHed MIKOJbl MpeAHa3Ha4yeH A
nperonaBanust B 10-11 kmaccax. DTOT Kypc mnpoaonkaeT (OpMHpPOBAHWE 3HAHMK YyYaluxcs
CTapIIUX KJacCOB O CHCTeMaX MCKYCCTBEHHOIO HHTEUIEKTa Kak OJHOW M3 Hauboiee
NEpCHeKTUBHOM M pa3BUBAIOILEHCS o00jJacTell HAayyHOro U TEXHOJIOTMYECKOIO  3HAHMA.
HcKycCTBEHHBIM MHTEUIEKT — CTPAaTErM4eCKd Ba)KHOE HAIpaBlIeHHE, KoTopoe B HanmoHanbHOU
nporpamme «l{udposas sxkonomuka Poccuiickoit denepanun» 0003HAYEHO B KAYECTBE OHOW W3
CKBO3HBIX ITM(POBBIX TEXHOJIOTUH, OOECIEUUBAIONUINX YCKOPEHHOE PpA3BUTHUE MPUOPUTETHBIX
oTpacjeil SKOHOMHMKH M coruanbHOW cdepbl. Ilpunsaras B 2019 r. HanmonanpHas crtparerus
pa3BUTHS UCKYCCTBEHHOI'O MHTEJIEKTA CTaBUT 3aJaud COBEPLIEHCTBOBAHUS CHUCTEMBI MTOJATOTOBKU
KaJpOB B 3TOM HAIpaBJICHUHU, a TaKXKe Pa3pabOOTKU M BHEIPEHHs MOAYJEH 10 HCKYCCTBEHHOMY
UHTEJJIEKTY B oOpa3oBaTelbHbIE IIPOrpaMMbl BCEX YpOBHEH, BKJIOYas cpegHee oOliee
obpa3oBanue. Ha pemenue qaHHOM 3ajauu ¥ HalpaBjIeH HACTOSIIUN KypcC.

CTpyKTYypHO JaHHBIA KypC BKJIIOYAET J[BA B3aMMOCBSI3aHHBIX MOJYJs (pasjaena) MaccuBsl B
Python u MamunHoe oOyuyenue. IlepBblii Monynb (pa3zen) cCBsi3aH C aKTyalu3anued u
JaTbHEWITUM DPAa3BUTHEM 3HAHWH W YMEHHH 10 OCHOBaM mporpammupoBaHusi Ha Python.
CchopmupoBaHHble y yyalluXcs 3HAHUS M YMEHUsS IO 3TOMYy MoAyiro (paszmeny) OydayT B
JaJIbHEHIIEM MCIIONb30BaHbl MPU HM3YyYEHUH BTOPOro MOAyis (paszena), OCBOEHHE KOTOpPOTo
HalpaBlICHO Ha pa3BUTHE MPEICTABICHUH O MHOrooOpasMM NOJAXOAOB B pa3paboTke
HCKYCCTBEHHOI'O MHTEJJIEKTa, UX BO3MOXKHOCTSX M OIPAaHUMYEHHUSAX; HAa (OPMHUpPOBAHUE 3HAHUHI O
MAaIIMHHOM OOYYeHMH U YMEHHUH MPOEKTHUPOBAHUS U pealln3allii MO MAIIMHHOTO 00yYeHHs Ha
Python. Ilpu usyueHum 3THX MOAynel (pa3aesnoB) ydalluecss HE TOJIBKO Y3HAIOT O creunuduxe
OCHOBHBIX 33/1a4 MAIIMHHOTO OOYYEHHs, HO M HaydaTcsl BBUIBIATH U (OPMYIMPOBATH JIAaHHBIE
3aJladyl B COOTBETCTBUU C peajbHBIMU NMOTPEOHOCTSAMU B Pa3iIMuYHBbIX cepax >KM3HU YelIOBEKa.
OtoMy OyAeT crnocoOCTBOBaTh pELICHHE MPAKTHUKO-OPUEHTHPOBAHHBIX 3a7ay, B TOM 4YHCIE U
HEMOCPEACTBEHHO CBSI3aHHBIX CO IIKOJIBHON JKU3HBIO, C U3YUEHUEM JIPYTUX YUEOHBIX AMCLIMIIIMH.
B xozxe ocBoeHust yuebHOro Marepuana Kypca y ydamuxcs GopMHpPYeTcsl YCTOHUMBBIM HHTEpec K
CHUCTEMaM HMCKYCCTBEHHOI'O MHTEJUIEKTa M 3aKJajbIBaeTcsl 0a3a s MPOAODKEHUSI UX U3YYEHHUS B
paMKax BHEYPOUHOW JEATeNIbHOCTU MJIM JIONOJHUTEIBHOTO 00pa3oBaHMs, UM caMo0Opa30BaHuUs B
9TOM HaNpaBJIEHUWHM, HAIpUMEpP, CaMOCTOSTEIBHOTO OCBOEHMSI Kypca C HCIOJb30BaHUEM
00pa3oBaTeNbHBIX OHJIAIH PECYpCOB.

Kypc «MckyccTBeHHbI HMHTEUIEKT»  (0a30BbIi) HOCUT MEXIUCUUIUIMHAPHBIA U
KOMIUIEKCHBIN XapakTep. C OJHOW CTOPOHBI, B HEM CHHTE3UPYIOTCS 3HAHUS U YMEHUS ydalluxcs,
MOJIyY€HHbIE UMM Ha ypOKax MaTeMaTHKH, WH()OpMAaTUKH, QU3UKHU, OMOJIOTHHN (pellieHue 3a1ad ¢
¢buznveckuM u/ win 6MoIornYeckuM coaepxanueM). C Ipyroit CTOpoHbI, B CTPYKTYpE 3TOT0 Kypca
OTYETJIMBO BBIIETSIOTCS U TEOpeTUYecKas U MpaKTUUYecKasi COCTABISIONINE. Yyalrecs 3HaKOMSITCS
c oOmacTsAMH TpUMEHEeHHss U 0a30BBIMH MOHATUSIMH Kypca, a B XOJ€ AMJIAKTHUECKUX HIP H
BBITIOJTHEHUSI MPAKTHUYECKUX W TPOEKTHBIX 3aJaHUil MOJy4alOT ONBIT AKTHUBHOW, TBOPYECKOMN
MHIVBUAYAJIBHOM, TPYNIIOBON M KOJUIEKTUBHOM JEATEIBHOCTH IO OCMBICIIEHHIO KJIHOYEBBIX 3a]a4
MaIIMHHOTO 00Y4Y€HHS U OCHOBHBIX MOJIXOJ0B B IPUMEHEHUU MAIIMHHOTO O0yUeHUs JUIsl CO3/IaHus
UHTEJJIEKTYAJIbHBIX CUCTEM.

ean u 3apa4u Kypca «ckyccTBeHHbIH HHTEIEKT» (0a30Bblil). [[envio uzyuenus Kypca
«MckyccTBeHHBIN MHTEIIEKT (0a30BBIN) SBISETCS Pa3BUTHE Y YUAIIUXCsl YCTOMUMBOTO HHTEpEca K
OCBOCHHIO JaHHOW 00JIacTH 3HaHWK W (HOPMHUpPOBaHHE 0A30BBIX 3HAHWHW M YMEHUHA O MAIIMHHOM
o0y4eHHH M MHOTrooOpasuu cep ero npuMmeHeHus. 3adauu Kypca: HOPMUPOBAHHE y ydalluxcs
NPEJCTaBICHUH O MHOrooOpa3uu IMOAXOJOB B pPa3pabOTKE MCKYCCTBEHHOIO HHTEIEKTa, HMX



BO3MOXXHOCTSIX W OTPAaHUYEHHSX; O MalIMHHOM OOy4deHUHU U cdepax ero NpuMEHEHHsl; pa3BUTHE
KOMMYHHKAITMOHHBIX HABBIKOB, YMEHUI pa0OThl B KOMaHIE, CAMOCTOSITENbHOW paboOThl U
OpraHU3allMOHHON KYJIBbTYPBHI.

HeneBas aynuropus. Yuammuecs 10-11 xnaccoB 001mieo0pa3oBaTenbHBIX KO,

Mecto kypca «UcKycCTBEeHHbIH HMHTEJIEKT» (0a30Bblil) B y4yeOHOM mJjaHe. Kypc
«VckyccTBeHHBI MHTEIUIEKT» (0a30BBIil) MOXKET OBITh BCTPOCH BO BHEYPOUHYIO JESTEIHHOCTD.
Ypoku no nepsomy mMonyio (pasaeny) «Maccubl B Python» MoryT ObITh BCTPOEHBI B YPOUHYIO
NeSITeIbHOCTh, €CIIU COXPAHSETCS MPEEMCTBEHHOCTh JIMHUU sI3bIKa mporpamMupoBanust Python c
OCHOBHOM IIKOJION, BTOPOH MoIyib (pasnen) «MamuHHoe 00ydeHne» MOXKET OBbITh MEePeHeceH Ha
BHEYPOUHYIO JESATENbHOCTh. B 3aBHCHUMOCTH OT BO3MOXHOCTEH OpraHu3alu BHEYpOUYHAas
JESITEIbHOCTh MOYKET OCYILECTBISATHCS MO0 PA3JIMYHBIM CXEMaM, B TOM YHCJE HEMOCPEICTBEHHO B
ONIHOM 0O0pa3oBaTeNbHONW OpraHu3aldd WM COBMECTHO C JPYTUMH 00pa3oBaTEIbHBIMU
OpraHMU3alMsIMHU U YUPEKICHUSAMU JONOJHUTEIBHOTO 00pa30BaHUsl IETEM.

IleHHOCTHbIE OpPHMEHTHPBI coJepkaHusi Kypca «MCKYCCTBeHHbINI HHTEJIEKT»
(0a30BbIii)

TexHoI0rUK NCKYCCTBEHHOT'O MHTEIIJIEKTA MPOYHO BOIIUIH B HAIITY KU3Hb U OYEBUIHO, YTO C
TEYEHHUEM BPEMEHH CTETCHb 3TOr0 MPOHUKHOBEHHS OyJeT JUIIb yBeTU4MBaThHCs. Mcnoiap3oBaHue
MHTEPHET-TIOUCKA, TOJIOCOBBIX TOMOIIIHUKOB, CEPBUCOB paclO3HaBaHUs W300paXeHH, OHIAH Urp
SIBJIIETCS YaCThIO Halllel TIOBCEMECTHOM JAEMCTBUTENBHOCTH. 3a/iada COCTOUT B TOM, UTOOBI IIOMOYb
y4alieMycs 3aHAThb 110 OTHOLIEHHUIO K STUM TEXHOJIOTUSM MO3UIIMIO HE MTACCUBHOTO MOJb30BaTEN, a
aKTUBHOT'O TBOpLA U CO3/aTeNsl, TOHUMAIOLIETO CYTh TEXHOJIOTMI MCKYCCTBEHHOI'O MHTEIJIEKTa U
CIOCOOHOTO co37aBaTh CBOM, OpUTHHAIbHBbIE pemieHus. OueBHIHO, YTO Yyxe B Ommkaiiiem
OyaymeM OT TOro, HAaCKOJBKO TPaMOTHO BBIMIYCKHHUK IIKOJIBI CMOXXET KOHCTPYHPOBAThH
COOCTBEHHYIO Cpelly KU3HU U MPo(ecCHOHANBbHOMN NesSTEIbHOCTH, B TOM YUCIE, HHTETPUPYS B HEe
TEXHOJIOTUM  MCKYCCTBEHHOTO  MHTEUIEKTa, OyAeT  3aBUCETb  €ro  YCIEUWHOCTb U
KOHKYPEHTOCIIOCOOHOCTh. [l03TOMY CTONb Ba)XHO OCBOEHHE TEXHOJOTMH HCKYCCTBEHHOTO
WHTEJUICKTa, XOTsI ObI U Ha 0a30BOM ypOBHE.

Kypc «MckyccTBeHHBIN UHTEIEKT» (0a30BbIi)» OPraHMYHO UHTETPUPYETCS C IPeIMEeTaMH,
KOTOPBIE H3yJarOTCs YYAIIUMUCS CTapiieil mkobl. EctecTBeHHBIM 00pa30M BBITIISIIUT HHTETPALIUS
C JUCIHIUIMHAMY MPeAMETHOM obnactu «MaTtemaThka u HHPopMaTHKay. Pa3Butue moruyeckoro u
QITOPUTMHUYECKOIO MBIIUIEHUS, OCYIIECTBIIEMOE HAa ypOKaX IO 3TUM JUCHUIUIMHAM, CIYXHUT
3amaye (OpMHUpPOBaHMSI TPOYHOW Oa3pl, Ha KOTOPOM B JalbHEHIIEM MOXET MPOUCXOIUTH
CTaHOBJICHHE CIIELUAINCTa IO HCKYCCTBEHHOMY MHTEJUIEKTY.

IlnanupyemMble pe3yJbTaThl 0CBOEHHS Y4eOHOI0 Kypca

[IpenogaBanne kypca «VckycCTBEeHHBIM MHTE/UIEKT» (0a30BbIN) HampaBIIEHO Ha
JOCTUKEHHE TPEX TPYIII PE3yIbTAaTOB - TMUYHOCTHBIX, METATIPEIMETHBIX U MTPEIMETHBIX.

1-s1 rpynmna: 1.1. ®opmupoBaHMe Yy ydYallerocs MHPOBO33PEHMS, COOTBETCTBYIOLIETO
JUYHOCTHBIE COBPEMEHHOMY YPOBHIO pPa3BUTHsI HayKu U 00IIECTBa.

pE3yJIbTaThI

1.2. dopMmupoBaHHe Yy ydyallerocss HWHTepeca K JOCTHKEHUSM HayKH U
TEXHOJIOTUH B 00JIaCTH MCKYCCTBEHHOTO MHTEIIIEKTA

1.3. ®opmupoBaHHEe y ydallerocs YCTaHOBKM Ha OCMBICIIEHHOE U 0Oe30IacHoe
B3aMMOJICHCTBHE C TEXHOJIOTHSIMH U YCTPOHCTBAMH, PEATM30BaHHBIMU Ha OCHOBE
MPUHIUIIOB UCKYCCTBEHHOTO UHTEIIIEKTA.

1.4. TIlpuobpereHue ombITa TBOPYECKOW NEATEIBHOCTH, ONMpAIOUIecs Ha
UCTOJb30BAHUE COBPEMEHHBIX MH()OPMALMOHHBIX TEXHOJIOTHI, B TOM 4YHCIIE
MCKYCCTBEHHOTO HHTEJIJICKTA.

1.5. ®opMupoBaHHe y yJallerocs YCTAaHOBKU Ha COTPYIHHUYECTBO U KOMaHIHYIO
paboTy Mpu penieHuH HCCIEIOBATEIBCKUX, MPOOJIEMHBIX U HM300pETaTEIhCKUX
3ajau.




2-51 rpyIma:
MCTAIIPpEAMCTHBIC
pe3ybTaThI

Ilo3naBaTtenbubie YY /:

2.1. Ymenue pabotarh ¢ uHpOpMauuell, aHAIM3HPOBATh U CTPYKTYPUPOBATH
IIOJyYeHHbIE 3HAHMS M CHHTE3MPOBAaTh HOBBIC, YCTaHABIMBAaTh IPUYUHHO-
CIIEICTBEHHBIE CBSI3H.

2.2. YMeHus oOBSCHATH SIBIEHUS, IIPOLECCHI, CBA3U U OTHOIIEHUS, BBIABIIIEMBIE
B XO/I€ MI03HABATEIbHON U UCCIIE0BATEIBCKOM 1EATENbHOCTH.

2.3. YMeHue nenaTh BbIBOABI HA OCHOBE KPUTMUYECKOI'O aHAJIM3a PA3HBIX TOUYEK
3peHusi, NOATBEPKIaTh UX COOCTBEHHOM apryMeHTallMedl MM CaMOCTOSITEIBHO
MIOJTyYEHHBIMH JAHHBIMH.

24. VYMmeHue  aHaNM3MPOBATH/PE(PIEKCHUPOBATH  ONBIT  MCCIEIOBAHUSA
(TeopeTnyeckoro, SMIIMPUYECKOI0) HA OCHOBE IPEAJIOKEHHOM CHUTYyalluH,
IIOCTaBJIEHHOW 1IeJIN;

2.5. YMeHue CTpOUTh PaCcCyKJIEHUE Ha OCHOBE CPABHEHUS MIPEAMETOB U SIBJICHUH.
PeryasituBubie YY /:

2.6. YMeHue 000CHOBBIBATh 1I€JIEBbIE OPUEHTUPHI U MPUOPUTETHI CCbUIKAMM Ha
LIEHHOCTH, yYKa3bIBasi 1 00OCHOBBIBAsS JIOTUKY.

2.7. YMeH#ue IaHupOBaTh HEOOXOMMBIE JICHCTBHS B COOTBETCTBUU C YUEOHOH U
[I03HABATENbHOM 3a/1aueil U COCTABIISATh AJITOPUTM MX BBITOJIHEHHMS.

2.8. YMeHHe OINHUCBHIBATH CBOHW OMBIT, OQOpPMIISiss €ro Uil Nepeiadd JAPYrHM
JIOASIM B BHJIE TEXHOJOIMM pELICHMs IPAaKTUYECKHX 3ajjad OIPeIeIEeHHOrO
KJiacca.

2.9. YMeHnue BbIOMpaTh U3 NPEIJIOKEHHBIX BAPUAHTOB U CAMOCTOSITENILHO UCKATh
CpeAcTBa/pecypchl Uil pPEHICHWs  33Ja4l/IOCTHKEHHS Ied B XOJe
HCCIIE1I0BATEIbCKON AEATEIbHOCTH.

2.10. YMeHHe IpUHUMATH pElIeHHE B UTPOBOW M y4eOHOM CHTyallud W HECTH 3a
HEro OTBETCTBEHHOCTb.

KommyHnukaruBHubie YY /|

2.11. YmeHnue B3auMOJEHCTBOBATh B KOMaHAE, YMEHUEM BCTYIATh B JMAJIOT U
BECTH €TO0.

2.12 YMeHue cobmoaaTe HOPMbI MyOIMYHON peuH,

perJaMeHT B MOHOJIOT€ U JIUCKYCCHM B COOTBETCTBUM C KOMMYHHUKATHBHOM
3a7a4ei.

2.13. YmeHue omnpenensiTh CBOM JCHCTBUS W JIEHCTBUS TapTHEPOB JUIS
IPOJYKTUBHOW KOMMYHHKAIUH.

2.14. YMeHue npuxouTh K KOHCEHCYCY B AMCKYCCHUU MJIM KOMaHIHOU padoTe.

3-4 rpymmna.
[IpenmeTtHbie
pe3yabTaThl

3.1. Vmerp mpencTaBieHUss O MHOrooOpasuM MOJIXOAOB B pa3paboTKe
HCKYCCTBEHHOT'O MHTEJIJIEKTA, UX BO3MOXKHOCTSX U OIPaHUYEHMSIX; O MAIIMHHOM
o0y4yeHHHU U cepax ero mpuMeHeHHUs;

3.2. YMeTh OOBSCHATH Pa3HUIly MEXAY MAIIMHHBIM OOY4YEHHEM C YUYHUTEJIEM U
0e3 yuurens.

3.3. BeisBisTh ¥ (OpMyIHpOBaTh 3a7a4i MAITUHHOTO O0YYEeHHS JJI pa3Iu4HbIX
cdep )KM3HU YeJIOBEKa U B COOTBETCTBUU C PEAJIbHBIMH ITOTPEOHOCTIMHU.

3.4. Nmetp mpeacTaBlieHUs O CO3JaHUM MOJIENM KJacCU(pUKALMU Ha CepBHCE
Teachable Machine.

3.5. Vmerp mnpezncraBiieHHs O HEAOOOYYEHHBIX U TepeoOyUYEeHHBIX MOMAENAX
MAIIMHHOTO 00YUYeHHsI, yMETh BBISABIIATH MPOOIEMBI 110 XapaKTEPHBIM MPU3HAKAM
1 3HaTh COCOObI OOPHOBI ¢ IEPe0OyUeHHEM U HeJ000yIEeHUEM MOJIEEH.

3.6. [TonyyuTh NpakTUUECKUI OIBIT TECTUPOBAHUS TOTOBOW MOJIETTU MAILIMHHOIO
oOy4eHus

3.7. WMeTh mnpeAcCTaBiICHHUS O CYHUIHOCTH pabOThl MOJENU JIOTHCTUYECKOH




perpeccu U BO3MOXKHOCTAX €€ MPUMEHEHUs ISl KiaccupuKaIuu 0o0bEeKTOB; 00
WCIOJIb30BAHUU JCPEBHEB PEIICHUH B MAIIMHHOM OOYYCHHH.

3.8. YmeTh co3maBaTh MOAENM JUHEHHON perpeccuu Ha Python ¢ momorpio
oubmmotek pandas, numpy u Sklearn

3.9. YMeTh NpoeKTUpOBaTh U PEAU30BbIBATH MOJEIN MAIIMHHOTO O0y4YeHUsl Ha
Python ¢ momombto nHCTpyMeHTOB OMOIMOoTEeKH sklearn

Mecto kypca «McKycCTBeHHBIH NHTEJIEKT» (0a30BbIii) B y4eOHOM IJIaHe

VYpoku kypca «VcKycCTBEHHBIH MHTEIIEKT» (0a30BbIi) MOTYT MPOBOJUTHCS Kak B paMKax

BHEYPOYHOH [NESATETBHOCTH. YPOKH Mo mepBomy pasneny (Python) moryr ObITh BCTpOEHBI B
YPOUHYIO ACSITEIBbHOCTh, €CIIM COXPAHSETCS MPEEMCTBEHHOCTh JIMHUH SI3bIKAa TPOTPAaMMHUPOBAHUS
Python ¢ ocHOBHOI mIKOJIOH, BTOpO# pa3aen (MammHHOEe 00ydeHHe) MOXKET ObITh MepeHeceH Ha
BHEYPOUYHYIO JCSITEILHOCTD.

YueOHO-TeMaTHUYECKHIi IJIaH

Ne Ha3Banue pa3nena/TemMbl Koan4yecTBO 4acoB
ILIL Oo6mee | Teopuss | IlpakTuka
1. OcHoBBI s13bIKa IporpammupoBadus Python 16 3 11
1.1. OTanbl pelieHns 3aja4l Ha KOMIIBIOTEpE 2 1 1
1.2. Pemienne 3agau Ha KOMITbIOTEPE 2 2
1.3. Opnnomepnsle MaccuBbl B Python - criucku. Co3nanue 2 1 1
CIHCKOB U BBIBOJI 3JIEMEHTOB
14. HccenenoBanue M reHepanusl CHUCKOB. Berumcienue 2 1
CYMMBI 3JIEMEHTOB CIIHCKA
1.5. CrnoBapu u ux onucanue. Ilouck no ciosapio 2 1 1
1.6. ITepebop r11eMeHTOB clloBaps 2 1
1.7. Pemenne 3amay ¢  HMCOOJIB30BAHHMEM CIIMCKOB U 2 2
CJ0Bapen
1.8. IToBTopenue. Utorosas pabora "Maccussl B Python" 2 2
2. MammuHHOe 00y4eHue 18 8 10
2.1. [TonsiTHE M BUJIBI MAIIMHHOTO O0yYEHUS 2 1 1
2.2. AHanM3 ¥ BU3yaJIn3aius JaHHbBIX 2 1 1
2.3. bubnmorekyu MalImHHOTO 00y4YeHHUs 2 1 1
2.4. Jluneitnas perpeccust 2 1 1
2.5. Henuneiinble 3aBUCUMOCTH 2 1 1
2.6. Knaccugmukanus. Jloructudeckas perpeccus 1 0,5 0,5
2.7. Knaccudukanus. Jloructuyeckas perpeccus 1 0,5 0,5
2.8. JepeBbst pemennii. Yacts 1 2 1 1
2.9. JlepeBbst pemienuid. YacTsb 2 2 1 1
2.10. | Ilpoekt «Pemenue 3axauu KaacCUPUKAITIN) 2 2
NTOT'O 34 11 21

Conep:kanue kypca

Monayas (pa3aea) 1. Maccusbl B Python.
Tema 1.1. Drans! pemieHus 3a1a4u Ha KoMIIbloTepe. JIMHeHHbIi anroputM, O0J0K-cxema.

MaremMatnueckue orepaTopsbl, orepaTop npucBanBanus, GpyHkiuu print(), input(), float(). Dramsl




perieHus 3a1a4 Ha KoMInbloTepe. Moens, anroputm, GpopmManuzamms, THHEHHbBINH 1
Pa3BETBISIOLINICS aNTOPUTMBI. Y CIIOBHBIIN oniepaTop B Python, monHbli 1 HEMONIHBINA yCIOBHBIE
ONepaTopsbl.

Tema 1.2. Pemmenue 3amau Ha koMmbiotepe. [loBTOpeHre 0CHOBHBIX 0a30BbIX TOHSATHIMA
Python, uzyuennnix panee.

Tema 1.3. OnaomepHbie MaccuBbl B Python - cimcku. Co31aHne CUCKOB W BBIBOJT
aneMeHToB. CIIUCOK, MacCUB, 3JIEMEHTHI CIIMCKa, HHJIEKC JIeMEHTa ciucka. Meroas! .append u
.sort, MOJIOKUTEIbHBIE U OTPULIATEIbHBIE UHAECKCHI, CPE3bI.

Tema 1.4. MccnenoBanue u reHepanus CHUCKOB. Beluncienne CyMMbl 2JIEMEHTOB CIIMCKA.
Mertoasl .append u .sort, dpyakiuu min(), max() u metox .count. CyMMHUpOBaHUE JIEMEHTOB
CIMCKAa, IIMKJI C 33/IaHHBIM YKCIIOM MTOBTOpEHUH, oneparop for. ['enepanus crnmcka, onepatopsl for
u if.

Tema 1.5. Cnosapu u ux onucanue. [Touck no ciaosapro. Criucku, reHepanusi CliCcKoB,
CYMMHPOBaHHE JIEMEHTOB crucka, pynkuus len(), cnoxxenue cnuckoB. ClioBapH, 3J€MEHTHI
CJIOBapsl, KJIIOY ¥ 3HAYEHUE, BBIBOJ] JIEMEHTOB CJI0Bapsl, IOUCK 3JIEMEHTOB B CIIOBapE.

Tema 1.6. Ilepebop anemenToB cnoBapsi. CiaoBaps, CIUCOK, onepaTopsl for u if, anemeHT
cIIOBapsi, KJIt0Y, 3HAYCHHE, IIepedop CIIoBaps 1Mo KI04YaM, mepedop caoBaps 1Mo 3HaYCHHUSIM, METOIbI
keys, .values, .items, onepartopsi for u if.

Tema 1.7. Pemenue 3a1a4 ¢ UCMOIb30BAHUEM CIIHCKOB U ciioBapei. CIIUCOK, cpes,
MOJIOKUTEJIbHAS M OTpULIATENIbHAS MHIEKCAIUS JIEMEHTOB CIucKa, MeToy .append. ['eneparus
crircka, orneparopsl for u if. CroBapb, 2IeMEHTHI CI0Baps, KIIOYH U 3HAUYEHUS, BIOKCHHBIC
CIIOBapH, METOJI .items.

Tewma 1.8. IToBropenne. Mtorosas padora «Maccusbl B Pythony. OcHOBHBIC TTOHSITHS
MoAyJs 1: CIMCKU U cIoBapu».

Moayas (pa3aen) 2. MamuHHoe 00y4eHue.

Tema 2.1. IloHsATHE 1 BUABI MAIMHHOTO 00yueHUs. VICKyCCTBEHHBINH MHTEIIEKT, MOXO/I,
OCHOBaHHBIN Ha MpaBuiiaxX, MamMHHOE 00y4yeHue. Vctopus passutus MU B urpax, cdepsr
PUMEHEHHs MallMHHOTrO 00y4yeHus. OOyueHue ¢ yuureneM, ooydeHue 0e3 yuuTens, 3aj1aua
perpeccuu, 3aj1a4a Kjiaccu(uKalny, 3aa4a KjiacTepu3aliuy, oT00p JaHHBIX U1 MOJENN
MAaIIMHHOTO O0Y4YeHHSI.

Tewma 2.2. Ananu3 u BU3yanu3aius JaHHBIX. MalmmHHOE 00y4YeHUE C YUUTEIEeM, MAIIUHHOE
oOyuyeHue 6e3 yuutens. 3ajada perpeccuu, 3ajada KiaccupuKaum, 3ajada KiacTepu3aim.
bubnnorexu pandas u matplotlib, ureHue TaOAMUHBIX AJAHHBIX, CTATUCTUYECKUE TIOKA3aTEINH,
IIOCTPOCHHE JUarpamm.

Tewma 2.3. bubnnorexu MalmmMHHOTO OOy4eHus. MammnHHOe 00y4YeHue ¢ yuuTeaem u 6e3
yUYuTeNs, ero npeumyiectsa. [locraHoBKa 11enM U 3a/1a4, aHAJIU3 AAHHBIX, 0OyJaromas u
TPEHUPOBOUYHAs BEIOOPKH, 3a/1a4a perpeccui, 3ajaua Kjiaccu(puKaluy, TeCTOBask U TPEHUPOBOYHAS
BbIOOpKa, nepeodyueHue, Heoo0yueHne, ONTUMaIbHast MOJIeNb, Kpocc-Banuaanus. budnuorexa
sklearn, aTamel MoCTpoeHHsI MOIENTM MAIIMHHOTO 00y4YeHus Ha Python.

Tema 2.4. JIuneitnas perpeccus. [lonsartue nuHeiHo# perpeccu, nenesas GyHKIu,
JUHEIHOe ypaBHEHNE, TOMOCKEIaCTHUHOCTh JaHHBIX. Co3/1aHre MOIeH TMHEHHON perpeccun Ha
Python ¢ momornsio 6ubnmorek pandas, numpy u sklearn.

Tewma 2.5. Henuneitasie 3aBucumoctu. Co3nanue, 00y4eHHe U OLIEHKA MOJICTH JIMHEHHOM
perpeccun. Busyanuzanus nanusix Ha Python. Henuneitnsiit yHkimy, rpaguxu GyHKIuii.
[TonmmHOMMANTBEHOE TTpeoOpa3OBaHNe TUHEHHON PErpecCr.

Tema 2.6. Knaccudukanus. Jloructuueckas perpeccus. Kimaccudukarus, JorucTuaeckas
perpeccusi, THHEHHBIN KiIaccuukaTop, TMIEPIIIOCKOCTh, OHapHas KiiaccuduKanms,
MyJIbTHKIJIACCOBas Kiaccudukaius. JInneitHoe ypaBHeHue, KOAQGUIIMEHTH JINHEHHOTO ypaBHEHUS,
pacmojoKeHNe TOYKU OTHOCUTEIBHO MPsIMOi, oTcTym o0bekTa. Co3nanue, 00ydeHne U OLleHKa
MOJIETN JJOTUCTUYECKOU PErPECCUU.



Tema 2.7. Knaccuduxarus. Jloructudeckas perpeccus. Matpuiia om0k, METPUKH

KauyecTBa JIOTUCTUYECKON PerpecCcuu, MOJIeNb IOTUCTUIECKON perpeccun Ha Python.

Tema 2.8. JlepeBns pemienuit. Yacts 1. [IepeBo penieHuid, 371eMEeHThI IePEBbEB: KOPEHb,
JUCThS; TIyOMHA JepeBa, XKaIHbI allTOPUTM, aTpuOyT pa3OueHus; sHTponus, popmyna lllennona,
BEPOATHOCTh, KpUTEepUil J[>KUHMU.
Tema 2.9. JlepeBbst pemieHuit. Yacts 2. MeTop! pemeHus npooieMbl nepeo0yyeHHs
nepeBbeB. Mojenu aepeBa pemeHuid. Peanuzamnus nepesa perenus Ha Python.

Tema 2.10. [Ipoekt «Pemenue 3an1aun knaccudukanumy. MammaHoe 00ydeHHEe C YUUTENEM,
3a/1ava Kiaccuukanuu. MeTpuky OLIeHKH KauecTBa KiacCU(pUKaUU. JTarbl pa3paboTKH MOAEIU
MalIMHHOTO 00yUYeHUsl, aHAJIU3 JaHHBIX, CO3JJaHie U 00yuYeHUe MOJIENH, OlleHKa () PeKTUBHOCTH
paboThI MOJIEITH.

TemaTn4eckoe INJIAHUPOBAHUE C ONPEACJTCHUEM OCHOBHBIX BU/10B yqeﬁﬂoﬁ ACATCJIbHOCTH

HaumenoBanue Kparkoe coaepxxkanue Buabl yueOHoil 1eATeIbHOCTH
TeMbI
1. Python
1.1. | Dransl pewmenus | JIuHeHbIN anropuT™, 6JI0K- AHanumuueckas: aHalv3 IBUKCHUS
3a/1a4uu Ha | cxema, MaTeMaTHYeCKue OECIUIIOTHOTO aBTOMOOWIISI, aHAJIN3
KOMITBIOTEPE oTepaTophbl, ONEepaTop aJIropuT™Ma JIBUKCHUS
npucBauBaHusl, GyHKIMHU print(), | OECIMIOTHOrO aBTOMOOWIISI, aHATIN3
input(), float();3Tans! permeHus ATAloOB  pelIeHUs  3a7adyd  Ha
3aJ1a4 Ha KOMIIBIOTEPE, MOJIENb, JIBUKECHHE 0eCIIOTHOTO
aNropuTM™, (popMaU3aIys, aBTOMOOMJIS.
JIMHEHHBIN U Pa3BETBIIOIIHANCS Kommynuxayuonnaa: OTBETBI Ha
AITOPUTMBI, YCIOBHBIN BOIIPOCHl YYUTENsl, B TOM YHCIE
onepatop B Python, monnslit u npo6sieMHble (00CyXIeHHE 10 OJI0K-
HETOJIHBIM YCIIOBHBIN OIepaTop CXEME JTalloB pEUICHMs 3aJadd Ha
[1K).
Ilpakmuueckas: pemieHus 3aJla4yu Ha
IBIDKEHUE OECIIMIIOTHOTO
aBTOMOOWJII, B TOM  4YHCIe
COCTaBJIEHUE aJTOpPUTMa, HAIIUCAHUE
KOJa; COCTaBJICHUE  ONMUCAHUS
Ka)KJ0ro 3Tana peuieHus 3ajJadd Ha
1K (mmo 6;ok-cxemam)
Pe¢hnexcuenas: 3anonHenue naucra
pediiekcuu B KOHIIE YpOKa
1.2. | Pemenne 3amau | [loBTOpeHME OCHOBHBIX 0a30BbIX | [Ipakmuueckas: MIPE3CHTALNS
Ha KOMIIBIOTEPE nousatuil Python, n3ydennsix BBITIOJTHEHHOTO JIOMaIIHETO
paHee 3aJlaHusl; y4yacTHEe B BUKTOPHUHE Ha
MOBTOpeHHEe  0a30BBIX  MOHATUH
Python.
Pegpnexcuenas: 3amonHeHue IucTa
pedaexkcun B KOHIE ypOKa
1.3. | OnnomepHsbIe Cnucok, MaccHB, 3J1EMEHTHI Ananumuueckas: aHaIu3 "
MacCHBBI B | CHMCKa, UHJIEKC JIEMEHTa KOMMEHTHPOBaHUE KaXK0r0o
Python - ciucku. | cnmcka, metozs! .append u .sort, | 2JIeMeHTa TepMHHA «CIIUCKWY;
Coznanue MOJIOXKUTEIbHBIE U HanucaHue KoJa.
CIIMCKOB U | OTpULIATENIbHBIE UHIEKCHI, Cpe3bl | [Ipakmuueckasi: HanucaHue
BBIBO/I OporpaMMbl  JJIi  XpaHEHHUs U
2JIEMEHTOB 00pabOTKM MaHHBIX 00 OLIEHKaX II0




UCTOPHH 33 TEKYIIYI0 YEeTBEPTh;
BBIIIOJIHEHWE 3aJaHuid B Jupyter
Notebook 1m0 co3gaHuro cHoucka
subjects ¢ ayeMeHTamMH.
KommyHnukayuonnas: OTBETHI Ha
BONIPOCHI ~ y4YHUTENs, yd4acTue B
IpYIIIOBOM 00CyX/IeHUU npu
8bINOTHEHUU 3A0AHUL.
Pegnexcusnas: 3anioTHeHHE JTHCTA
peduiekcun B KOHIIE ypOKa

1.4.

Uccnenosanune u
reHepanus
CITMCKOB.
Brraucnenue
CYMMBI
9JICMCHTOB
CITMCKa

Meroast  .append u  .sort,
¢byakuy min(), max() ¥ METOx
.count; CYMMUPOBaHHE
AIIEMEHTOB CIHCKa, M[HKI C
3aJJaHHBIM YHCJIOM TOBTOPCHHIA,
orepaTop for; reHepanus
crvcka, ornepatopsl for u if

Ananumuueckas: aHanu3 3aJaHud U
BOIIPOCOB; HAllMCaHME KojJa IMpHu
peleHuy 3a1a4.

Ilpakmuueckas:  BBINIOJIHEHHE B
napax /MHUKpOrpynmax 3aJaHuid, B
KOTOPBIX HEOOXOJIUMO MPUMEHUTH
KOMAaH/IBI, U3YyYEHHBIE IoMa
HallMCaHWe KoJa Ui pEeHICHUs
3aJja4yd CYMMHPOBAHHS JJIEMEHTOB
CIIMCKa; pellleHre 3a/1ay (HamucaHue
KO/Ia) Ha TeHEepaIuio CITUCKOB.
Kommynuxayuonnas: OTBETBI Ha
BONIPOCHl ~ y4YHUTeNs, ydacThue B
TPYIIIOBOM  OOCYKICHHH npu
BBLIIOJIHEHHUH 3aJaHHH.
Pegnexcuenas: 3anonHenue aucra
pediekcun B KOHIIE ypoKa

1.5.

CrmoBapu u ux
OMMCaHHE.
[Touck o
CJIOBApIO

Cnucku, TeHepalusi CIIHCKOB,
CyMMHPOBaHHE 3JIEMEHTOB
cnucka, pyHkius len(), cnoxxeHue
CIIMCKOB;  CJIOBapH, D3JIEMEHTHI
cioBaps, KIHOY U 3HAYCHHE,
BBIBOJI 2JIEMEHTOB CJIOBapsl, IOUCK
DJIEMEHTOB B CIIOBApE

Oxcnepmuast: B3aMMOITPOBEPKA
BBIIOJIHEHHBIX TOMAIIHUX 3aJaHHMH,
MMOMCK OIIMOOK M MX 0OOCHOBaHUE.
AHaﬂMmulleCKaﬂ.' AHAJINn3
BBIITOJIHCHHBIX JOMAIlTHUX SaHaHHﬁ;
3aJ]aHUil TI0 CO3JaHMIO CIoBapel ¢
3aJaHHbIMHA YCJ'IOBI/ISIMI/I.

IIpaxmuueckas: o0cyxJieHne
OIIHNOOK, JOTTYIIIEHHBIX B
BBINOJIHEHHBIX JJOMAIIIHUX 3aJJaHUSIX;
MIPOCMOTP u o0cyXIeHne
BUJICOPOJINKA «CrnoBapuy;
CaMOCTOSITENTEHOE BBITIOJTHEHUE
3aJJaHM  HAa CO3JlaHHe CJIOBaps
results c npeaMeTaMu U

YCTBCPTHBIMU OLICHKAMU U CJIOBApPA
JJIs1 TIOMCKa OT3BIBOB II0 q)HHI)MaM;

IPOCMOTP BUJICOPOJINKA «To
CJIOBapI0 MOHO OBICTPO UCKaTb» U
BBINTOJIHEHUE 3aJJaHMs o
BU/ICOPOJIHKY.

Kommynukayuonnas: OTBETBl Ha
BONIPOCH  YYWTENs, ydacTHe B
IPYIIIOBOM  OOCYKICHHU npu




BBIIOJIHEHUH 3aJaHUH.
Pedghnexcuenas: 3anonHenne mucra
pedaexkcun B KOHIE ypOKa

1.6.

[Tepebop
3JIEMEHTOB
cioBaps

CrnoBapb, CIUCOK, orneparops! for
u if, 2JIeMeHT cioBaps, KoY,
3Ha4YeHue, mepedop cioBaps IO
KIII0YaM, Tiepebop cloBaps 1O
3HAYCHUSM, METO/TBI keys,
.values, .items, onieparopsl for u if

Oxcnepmuas: B3aMMOITPOBEPKA
BBIMIOJTHEHHBIX JIOMAIIHUX 33/1aHUN
Ananumuueckas: aHaIu3
BBIMIOJTHEHHBIX JTOMAITHUX 3aJaHUi
(aHa)IM3 KOJ1a), IOMCK OIIMOOK M HX
000CHOBaHHE.

Ipaxmuueckas: o0CyXKeHHE
OIINOOK, JIOTTYIIIEHHBIX B
BBHITIOJTHEHHBIX JOMAITHUX 3a/IaHUSX
(HamucaHue Koza); MPOCMOTP H
o0CyX/eHne BUIACOMHCTPYKLIUU C
aHanmuzoM npumepoB  «Ilepedop
AJICMEHTOB CIIOBapsI»;
CaMOCTOSITENIbHOE BBITIOJTHEHUE
3aJJaHNM; BBITIOJHEHHE 3aJaHUM Ha
npuMeHeHue mMetoaoB keys, .values,
.items; BBITIOJIHEHUE MPAKTUICCKOM
paboThl B rpyme (ABa 3adaHUs).
Kommynuxayuonnasi:  OTBETBI  Ha
BONIPOCHl ~ yYUTENA, Yy4acTHE BO
¢bponTansHON Oecene (yrouHeHHE
MOHATHM  «KIIIOY»,  «3HAUYCHUEY,
(QJIEMEHT  CJIOBapsi», a  TaKKe
BBISIBJICHHE OTJIMYMN ClIOBaps U
CIIMCKAa) M TPYIIIOBOM OOCYXIEHUU
MIPH BBITIOJTHEHUH 33TaHUH.
Pedghnexcuenas: 3anonHeHune TucTa
pediekcun B KOHIIE ypoKa

1.7.

Pemrenue 3amau

c
HCIOJIb30BaHUE
M  CIIMCKOB
cioBapen

)51

Cnucok, cpes, MOJIOKHUTENIbHAsT U
oTpuIaTeNbHas WHJICKCALIHS
3JIEMCHTOB CIIHCKa, METO/I
.append, TeHepalus  CIHCKa,
oneparopel for wu if; crmoBaps,
DIIEMEHTHI CJOBaps, KIIOYA U
3HAYCHUS, BJIOKEHHBIC CIIOBApH,
METOJI .items

Ananumuueckas TpHU BBINOJIHEHUU
3aJaHui

Ilpakmuueckasi TIpU  BBINOJHEHUHN
BCEX 3a/laHUi (MHIMBHUIYaJbHO U B
MUKpOTpYIax).
Kommynuxayuonnas: oOTBeTHl Ha
BONPOCHI  YUMTENS, YyYacTHE BO
(GpOHTATBHOM OMpPOCE U TPYIIIOBOM
OOCYXJEHUU TPU  BBIMOJHEHUU
3aJJaHUM.

Pegnexcusnas: 3anonHeHune amcra
peduiekcun B KOHIIE ypOKa

1.8.

Utorosas
pabota
"MaccHuBEI
Python"

B

ITonsTna nmo kypcy «MaccuBbl B
Python: cniucku u cnoBapu»

Ananumuueckasi TPU BBITOJTHEHUU
3alaHU  UTOTOBOM  KOHTPOJIBHOM
paboTHI.

IIpakmuueckas TIpU BBIIOJHEHUU
3alaHUid  UTOTOBOM  KOHTPOJBHOU
paboTHI.

Pegnexcuenas: 3anonHeHue IUCTa
pedIiekcuu B KOHIIE YpOKa




MammHHOe 00y4YeHue

2.1. | Ilonstue u Buusl | ckyccTBEHHBIH UHTEIIEKT, | Ananumuueckas pu
MAaIIMHHOTO HOJXO0/, OCHOBAHHBIN Ha | CPAaBHUTEIBHOM aHaJIM3€ IOAXO0JOB:
o0y4YeHHS npaBUiax, MalIMHHOE OOyuyeHHe, | oOyuyeHHe C yduTeneM U O0ydeHue

ucropus passurus WU B wurpax, | 6e3 yuutens; Ipu OTBETax Ha
cepbl MPUMEHEHUS MAIIWHHOTO | BOTPOCHI u bpoHTaTBEHOM
00ydeHus; 0OOy4YeHHE C yUUTEIEM, | OOCYKICHUU BOITPOCOB o
oOyueHne 0e3 yuWTens, 3ajgada | IPe3CHTAIHH.
perpeccum, 3afava | [lpakmuueckas TIpU BBINOJIHEHUU
KJaccu(uKanuy, 3ajaya | 3aJaHui PAKTUYECKOH padoTHI.
KJacTepu3aluu, OoT0op JaHHbIX | KommyHukayuonnas: OTBEThl Ha
TUIst MOJIeITN MAIIMHHOTO | BOTIPOCHI ~ YYHTENs, YYacTHE BO
00y4eHus (GpOHTAIBHOM ~ OOCYXIEHUU  TIPH
BBIIIOJIHCHUHM 3aJJaHUM.
Pegpnexcuenas: 3amnonHeHue IUCTa
pedaexkcun B KOHIE ypOKa

2.2. | Ananus u | MammnHoe oOyueHue ¢ | Ananumuueckas: npu  TOHCKE
BU3YaJTU3aIs yuuTeNneM, MallMHHOEe OOy4YeHHE | OTBETOB Ha BONPOCHI B  XOJ€
JAHHBIX 0e3 yuuTelns, 3ajaya PErpeccHud, | oOCYKIEeHUS BBITIOJIHEHHOT'O

3ajjaua Kiaccu(uKanuu, 3agada | JOMAIlHeTo 3aJlaHus, npu

KJIaCTepU3aLINY; OUOJIMOTEKH | BBITIOJIHEHUHU 3aJaHui

pandas wu matplotlib, ureHue | mpakTHYECKON PAOOTHI.

TaOJIMUHBIX NaHHbIX, | [Ipakmuueckas: npu OOCYXICHUH

CTaTUCTHYECKUE MI0KA3aTeNH, | BBIOJHEHHOTO JOMAIITHETO

HOCTPOCHHE AUArPaMM 3aJjaHus; pU GPOHTAIBLHOM OINpOCe
u Oecezie, IpU BHITIOTHEHUH 33/1aHUH
IPaKTUYECKON paboThI.
Kommynukayuonnasn: OTBETHl Ha
BONPOCHI  yYUTENs, Yy4yacTHe BO
GpoHTaNbHOM  OOCYXXIEHUH  IpHU
BBITOJIHEHUH 3aJIJaHHH.
Pegnexcusnas: 3amonHeHue ImcTa
pediiekcuu B KOHIIE YpoKa

2.3. | bubmmorexun MamnHHOe 00yueHHue ¢ yUuTenem | Ananumuueckas.: OTBETHI Ha
MAaIIMHHOTO u 6e3 YUUTE, ero | BOIPOCH! (aHaJIM3 BONPOCOB U MOUCK
oOyueHus IIPEUMYIIECTBA, [IOCTAHOBKA 1I€JIM | OTBETOB)  (PpOHTaIBbHOM  Oecenbl;

W 3aJ]a4, aHaIW3  JIaHHBIX, | AHAJIU3 rpauKoB Mojenei
oOyyaromass ¥ TPEHHPOBOYHAS | MAITUHHOTO o0y4YeHHs npu

BBIOOpKHM, 3a/a4a  PErpeccHH,
3a/1aua Kiaccu(UKaIu, TECTOBAs
U TPEHUPOBOYHAs  BHIOOpKA,
nepeobydeHre, HeA00OydeHHUe,
ONTUMAaJIbHAs MOJENb, Kpocc-
Banujanusa, ombimmoreka sklearn,
9Tanbl  TOCTPOCHUS  MOJIENHU
MalnMHHOro oOyueHus Ha Python

BbINOJIHEHUH 3aaaHus «IIpoGieMsl B
00y4EeHUU MOJIETH.

IIpakmuyeckas: TOUCK OTBETOB Ha
BOIPOCH (ppoHTANBHOU Oecenpl u
BOIPOCHI YUUTENS B XO/I€ YPOKa.
Kommynukayuonnasa: ydactue BO
bpoHTanBHOM Oecene Mo MarepHuaia
NPEIBIAYIIET0 ypOKa; ydyacThe B
OOCYXJIEHUHM TP  BBIIOJIHEHUHU
3aJJaHAs B MEKPOTPYIIIE TI0 aHAIN3Y
rpaMKOB MAIIMHHOTO O0yUYEHUSI.
Pegnexcuenas: 3anonHeHue IUCTa
pedIiekcuu B KOHIIE YpOKa




2.4.

Jluneyinas
perpeccust

MOHATHE JIMHEWMHON perpeccuu,
neneBass  QYHKIUS, JUHEHHOE
ypaBHEHHE, TOMOCKEIACTUYHOCTh
JAHHBIX;  CO3JaHWE  MOJCIHU
JTuHEerHoH perpeccun Ha Python ¢
noMmoIiplo  Oubmmorexk  pandas,
numpy u sklearn

Ananumuyeckas: aHanu3  pabOTHI
MOJCIA  JIMHEMHOW  perpeccuu
(mox6op ko3 purmeHToB
JIMHEWHOT O YpaBHEHUSA c
HECKOJIbKUMU MEPEMEHHBIMH );
aHanM3  3a7ad, IPEACTaBICHHBIX
yuuTelIeM, BBIOOp M3 HUX 3adad
perpeccuM; 3aJjaHME€ Ha aHaIMU3
rpagukoB W BBIOOP M3 HHUX TOTO,
KOTOPBI  COOTBETCTBYET MOJEIHU
JMHEMHON  perpeccuu; aHanu3
TOUYCUHBIX Tpaduka U BBIOOp cpenu
HUX HaOopa MaHHBIX, MOIXOJSIIUX
UL peLICHUs 3a7a4yd JMHEWHOU
perpeccus;  CO3JaHHE  MOJENHU
MaluHHOTO 00y4eHus Ha Python.
Ilpaxmuueckas: peuieHue 3amad Ha
BBIOOD (u3 IIPEICTABJICHHBIX
yuuTeNneM 3aJad) 3a7ad pPerpeccuu;
Ha BbIOOp Habopa nmaHHBIX (1O
rpadukam), HOIXOIALIX IS
peuenus 3a7a4u JINHEHOM
perpeccus;  CO3JaHHE  MOJENHU
MalmuHHOTO 00ydeHus Ha Python -
MoOJedb TpeAcKa3aHusi IeH Ha
KBaPTHPBI, B  3aBUCUMOCTH  OT
Pa3INYHBIX TAPAMETPOB.
KommyHnukayuonnasa: ydyactue BO
(dbpoHTaTILHOM 00CyXIeHIHN
OCHOBHBIX ~ BOIPOCHI ~ TEMBI -
JTUHEeHas QYHKUMS U JUHEHHoe
ypaBHEHHE, KOTOPbIE YK€ U3YyUaIIUCh
B Kypce MaTeMaTHKH; O0CYyXJeHue
3aj1ay Mo rpaduKam.

Peghnexcuenas: 3anonHenue nucra
pediiekcuu B KOHIIE YpoKa

2.5.

Henuneilinrie
3aBUCHUMOCTH

Coznanue, oOydeHHe M OIlEHKA
MOJIeJIM JIMHEHHOW perpeccuu,
BU3yalu3alus JaHHbIX Ha Python;
HEJMHEWHbIN (QyHKIUU, rpaguxu

byHKINH; MOJIMHOMHAIIEHOE
npeoOpa3oBaHue JTUHEHHOMN
perpeccuu

Ananumuuecxkas: co3JaHue MOICIU
JIMHEMHON perpeccuu Ha OCHOBaHUU
OpOCTOM TaOMUIBI C JaHHBIMH O
3apruiaTax COTPYJITHHKOB,
HaXOAIIUXCS Ha pa3HBIX
JIOJDKHOCTSIX, HaIlICaHHUE KOJa.

Ilpaxmuueckas: pelleHUe 3aaad Ha
CO3/1aHUE MOJIEHU JIMHENHOM
perpeccuu, OTBEThI Ha BOIPOCHI
yuutens (MMOBTOPEHHE Marepuala
MaTE€MaTHUKH); BBIIOJTHEHUE 3a7aHUs
Ha TOJMHOMHAJIBHYIO PETPECCHIO,
HalmucaHUe Koja JUIsl MpeaCcKa3aHus
3HAUYCHUSI HOBOM  MOJCIBI0O U
MOCTpOEHHE TpadUKOB HMCXOIHBIX




JAHHBIX U MOJICIIH.
KommyHnukayuonnasa: ydactue BO
(GpOoHTAIBHOM OOCYXJICHHH, OTBETHI
Ha BOMPOCHI YUUTEIIS.
Pegnexcusnas: 3amonHeHUe IUCTA
peduiekcun B KOHIIE ypOKa

2.6. | Knaccuduxanus. | Knaccudukauus, norucruueckas | Anarumuueckas: TOUCK OTBETOB Ha
Jloructuueckas perpeccus, JUHEWHBINA | IpOOJIeMHbIE BOMPOCHI U pEIICHUE
perpeccust KJ1accupukarop, 3aJa4 Ha JTarne 2 ypoka;

THIIEPILIOCKOCTb, Oounapnas | [Ipakmuueckas: OTBETHI Ha
KJ1accupuKanus, BOIIPOCHI, MOJ0OpP HPUMEPOB 3aaay
MYJIbTHKIIACCOBAS KJaccu(puKaIumy; OTBETHI Ha
KJIacCU(pUKALIUS; JUHEHHOe | mpoOJieMHbIe BOIPOCHI npu
YpaBHEHHUE, K03 PULIMEHTHI | OOBSICHEHMH HOBOTO  MaTepuaa;
JUHEHHOTO ypaBHEHUs, | pellICHUE 3aJady Ha 3aKpericHhue
pacroyiokeHune TOYKH | HOBOTO MaTepuaia o TeMe; y4acTue
OTHOCHUTENIbHO MPSAMOH, OTCTyH | BO ¢poHTaNbHON paboTe Ha 3Tame 3
00beKTa; cosnaHue, oOydyeHHue H | ypoka.
OIICHKa MOJIETT JIOTUCTHYECKOH | KoMMyHUKayuouHasa: ydacTHe B
perpeccuu OOCYXJIGHUH TecTa W OCHOBHBIX
MOHSTHI TEMBI; OTBETHI Ha BOIPOCHI
YUUTES;
Pedghnexcuenas: 3anonnenune mucta
pedaexcun B KOHIE ypOKa

2.7. | Kmaccudpukanusa. | Matpuma  ommmOOK,  METPUKH | AHarumuyeckas: TOWCK OTBETOB Ha
Jloructuueckas Ka4yecTBa JIOTHCTUYECKOH | BOIIPOCHI YUUTEIS MPH OOCYKICHUH
perpeccust perpeccum, MOJIENIb | METPUK KadecTBa JIOTMCTUYECKOM

JIOTHCTUYECKON  perpeccMu Ha | perpeccuw; CaMOCTOSITEIIEHOE

Python COCTaBJICHUE MOJIeNN
JOTUCTHYECKOW  PEerpeccuu s
IpeJCcKa3aHuss  BEPOATHOCTH B
ommkaimme 10 5eT UIIeMHYecKOM
Oone3HM cepAla MO Pa3IUnYHBIM
MPHU3HAKAM.
IIpakmuyeckas: OTBETHI Ha BOTIPOCHI
YUUTES; CaMOCTOSITEIIEHOE
COCTaBJICHUE MOJIeNN
JOTHUCTUYECKOW  PEerpeccuu s
npeJcKa3aHust ~ BEPOATHOCTH B
ommxkaimme 10 JeT UIeMHUYeCKO
Ooyle3HM cepAlla MO Pa3IUYHBIM
NpU3HAKaM
KommyHnukayuonnasa: y4yactue BO
(GpOHTANBHOM OO0CYXIEHUHU METPUK
Ka4yecTBa JIOTUCTUYECKOMH
perpeccun;
Pegnexcusnaa: 3anonnenue aucra
pedaexkcun B KOHIE ypOKa

2.8. | HepeBbs JlepeBo  pemieHui, 3IeMEHTHI | Anarumuueckas:
pewennii. YacTh | J€pEeBbEB: KOpPEHb, muctes; | [lpakmuueckas:

1 riyOuHa JIEpEBA, *aaHbl | Kovwmynukayuonnas:




aNroOpuTM, aTpuoOyT paszouenus; | Pegrexcusnas: 3an10JIHEHUE JTUCTA
sHTpomus, ¢opmyna lllenHoHa, | pedraexcun B KOHIIE ypoKa
BEPOATHOCTh, KpUTepuid J[>KuHu

2.9. | HepeBbs Ananumuueckas: COCTaBJICHUS
pewennii. Yacthb QIroOpUTMa TPUHATHS PEIICHUH (Ha
2 IpUMEpe Wrpbl); aHAIU3 y4eOHBIX

MIPUMEPOB JIepeBa PEIICHHUIA;

pUMepax.
OpU  BBIOJHCHUU  3aJlaHUM
00CyXICHUH.

Pegrexcusnan: 3anonnenne 1mucra
peduieKcun B KOHIIE ypOKa

IIpakmuyeckas: y4acTue B UTpe Ha
aHaJM3 QITOPUTMA  TPUHSTHS
pelIeHUH C TIOMONIBIO JIEPEBBEB;
UCCIICIOBAaHHE KPUTEPHCB
sddekTuBHOCTH  pa3OueHuss  Ha

Kommynukayuonnasa:  o0CyxIeHHe

B

MUKpPOIPYIIIE; OTBETbI HAa BOIPOCHI
yUuTeNns. y4acTue BO (POHTAIBLHOM

2.1 | IIpoekt MAaIIMHHOE O0yUEHUE C yuuTeleM, | AHanumuueckas: Ipu BEIOOpe
0. «Pemenue 3amaun | 3aqada Kiaaccu(UKAMU, METPUKH | METOJOB PEUICHHUS 3a7auu
KJacCU(pUKALUN» | OLIEHKH KauecTBa | [Ipakmuueckas: IpU BBIIOJIHEHUN

KJIaccu(uKaIumy, ATaIbl | MPAKTHYECKOTO 33aJJaHUS 110
pa3paboTKM MOJENN MAIIMHHOTO | CO3JaHHI0 MOJEIH MAalTHHHOTO
00yJeHusI, aHAIM3  JAaHHBIX, | O0yYeHUs
co3/laHue U o0ydeHne MoJIen, Peghnexcuenas: npu noaBeaeHuN
onieHKa 3¢ (EeKTUBHOCTH PAOOTHI | UTOTOB BBHIOJIHEHUS PaOOTHI,
MOJIeNIU 3aIl0JIHEHUS JIMCTa peduIeKCuu

OpraHn3auu0ﬂﬂo-ne)1aromqec1me yYcdioBus peajimzaliui Kypca

OcBoeHMe BceX TeM Kypca MpeArnoiaraeT opraHu3aiio (ppoHTaIbsHOW U TPyNIoBoil padoTe
yuamuxcs. [IpeumyiiectBeHHo ¢ppoHTanbHast paboTa peanusyeTcs: Ha IepBOM dTare ypoka — dTarne
IMPOBCPKH BBIIIOJHCHHA JOMAIIHETIO 3aJaHUA W aKTyaJlu3aluu 3H.’:1HI/II>1, a TaKXE Ha JTalle
3aKperuieHus 3HaHui. ['pynmnoBas pabota opraHusyercs NpeMMYILECTBEHHO Ha ATarle 3aKperuieHus
3HAaHUH opru pPCIICHUN 33H3HI/II7[, B OTACIBHBIX ClIydadX — Ha O3Talc MPOBCPKHU BBIMMOJTHCHUA
JIOMAIIIHETO 3aJlaHHs M aKTyalu3aluu 3HaHWW. MeToapl mpoOIeMHO-pa3BUBAOLIETO O0Y4YEeHHUs
UCTIONIB3YIOTCSl HA JTare HM3JI0KEHHS HOBOTO COJEPXKAaHUS 10 TEME M €ro 3aKpeIuvieHHH depe3
cHCTeMY NMPOOJIEMHBIX BOIIPOCOB MO TEME, JOMOJHUTENbHBIX YTOUHSIOMUX MPOOIEMHBIX BOIIPOCOB
1 BBIIIOJIHEHHUE HpO6J’I€MHLIX 3a)1aH14171. JIOHOJ'IHI/ITGJ'II)HI)IM METOAUYECKUM IIOAXOAOM SABJISICTCS
HCIOJIb30BAaHUE MOJIEIH «IIepeBepHyTOe OOyueHHe», KOrJa yJallhecs CaMOCTOSATENbHO M3Yy4YaloT
TEOPETUYECKHUI MaTepual oMa, a Ha YpoKe IPOXOIUT ero oOcyxaeHue B popmare GppoHTaIbHON
Oecenbl M 3aKpelyieHHE 4Yepe3 pelleHHe 3ajad B Mukporpynmnax (mo 4-5 uenosek). Ilpu
OpraHM3alMH ypOKa IO MOJEIH «IIEpeBEpHYTOE OO0y4YEeHHE» PEKOMEHIYeTCS IMPOBOAMTH TaKHE
ypoKa JBYM YYMTENSM, YTO 3HAUUTEIBHO MOBBICUT 3(PQPEKTHUBHOCTH ypOKa, OCOOEHHO B YacTH
00CyX/IeHUs] y4eOHOro MaTepuana, CaMOCTOSITEIbHO OCBOCHHOTO YYAIIMMUCS JI0OMa C IOMOIIBIO
BUJICOYPOKOB. PexoMenayeTcs, 4To0bl B 00CYX/I€HUU NPUHSIIN YYaCTUE BCE yYaIIUECs.




[Ipu ¢poHTaTbHOM BBIMIOJIHEHUHU 3a/laHUSl YUUTEIIO0 PEKOMEHAYETCS! BBIMOJIHATH 3aJaHUE
napajuielbHO C yYallUMHCS, KOMMEHTHPYS KaXKIbI IIar, JEMOHCTPUPYS CBOH JKpaH uepe3
MIPOEKTOP U 00CYKasi BBIMOTHEHHE 33JJaHUS C YUAIIUMUCS TIOCPEICTBOM YTOUHSIOIIMX BOIPOCOB.

B koHIIe Ka)/10T0 YpOoKa MPOBOAMUTCS 00s13aTeNbHast pedIieKcusl.

Unghopmayuonnoe obecneuenue. B yaeOHO-METOINUECKUI KOMIUIEKT BXOJST CIEIYIOIINE
METOAMYECKHE U ydeOHbIC MaTepUabL:

o IIporpamma kypca «/ckyccTBeHHOTO HHTEILIEKT)» (0a30BbIi) 1 cTapiiei mkossl (10-

11 knaccer).

e Meronuyeckue peKOMEHAAINH ISl YUUTENs.

e [lnanbI-criIecHapuH ypOKOB.

e OrnopHbIE NpE3eHTALUY.

e Marepuansl K IporpamMme, coJiepsKaliue 3a1anus 1 MPaKTUIeCKON 1

CaMOCTOSITENIbHOU PabOThI 00yUYaAIOIIUXCSL.

e Pazparounslii MaTepual U CCHUIKM Ha HEOOXOIMMBbIE MIPUIIOKEHUS JIJIS1 MPAKTUYECKUX

paboT, pa3MeIIeHHBIE B TIAHAX-CIICHAPHUAX YPOKOB.

TexHnuueckue cpeacTBa 00y4eHHUS.

o KommnbroTeps! mim HOYTOYKH, MMOAKIIIOYeHHbIE K IHTepHeTY

e  MynbTUMEIUNHBIN ITPOEKTOP

e CxkaHep, IpUHTEP

(I)OprI aTTreCTalumn

Bce paspensl mpeanosiararoT BBIIOJHEHWE U 3aIlIMTY MpoeKToB. IIpoexTel mo cBoeit
IUJIAKTUYECKOM CYIIHOCTH HaleJdeHbl Ha (opMupoBaHME CIOCOOHOCTEH, MO3BOJISIOLIMX
3¢ GEeKTUBHO NIEHCTBOBATh B peaibHOW JKM3HEHHOW cutyanuu. OOnamas WMH, ydamuecs MOTYT
alaTUPOBATHCA K M3MEHSIOIIMMCS YCIOBHUSM, OPUEHTHPOBATHCA B Pa3HOOOPA3HBIX CUTYAIMSIX,
paboTaTh B KOMaH/IE.

IIpu paGote Haj MPOEKTOM MOSBISAETCS MCKIIOYUTEIbHAS BO3MOXKHOCTb (DOPMUPOBAHUS Y
yyaluxcss KOMIIETEHTHOCTH pa3pelieHusi npoOieM (IOCKOJIbKY 00s3aTeNbHBIM  YCIOBUEM
peanu3aly METo/a MPOEKTOB B WIKOJE SBJISETCA PEIICHUE Y4YallUMCs COOCTBEHHBIX MHpoOieM
CpEeICTBAaMH  IPOEKTa), a TaKKE OCBOEHHE CHOCOOOB  JAEIATEIBbHOCTH, COCTABJISIOIINX
KOMMYHHUKATHUBHYIO U HH(OPMAIIMOHHYIO KOMIIETEHTHOCTH.

[IpoekTbl ABIAIOTCS MEXKIPEAMETHBIMH, B OTJIMYHME OT MOHOIIPOEKTOB, YacTHUYHO
BBITNIOJHAIOTCS BO BHEYPOUHOE BPEMsS U IOJ PYKOBOJICTBOM HECKOJIBKUX CIEIUAIUCTOB B
pa3auyYHbIX 00JacTsaX 3HaHUs. Takue npoeKkThl TPeOYIOT OUeHb KBATM(UIIMPOBAHHON KOOpAMHALINN
CO CTOPOHBI CIEIMAMCTOB U CIAXKEHHOW pabOThl MHOTHUX TBOPYECKUX IpymIl. MexXnpeaMeTHble
MIPOEKTHl MOTYT OBbITh KaK HEOOJBIIMMHM, 3aTParMBAlOLUIMMH JBa-TpU IMpeAMEeTa, TaK H
HaNpaBJICHHBIMA Ha pelIeHHE JOCTATOYHO CIIOXKHBIX MpoOjeM, TpeOyIOIUX coaep:KaTelbHON
MHTErpalui MHOTHX o0JacTell 3HaHUS.
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