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HHOACHUTEJBHAA 3AIIUCKA

PaGouast mporpamma mpeamera «VCKyCCTBEHHBIM MHTEIJICKT» 00S3aTebHONW MPEIMETHON
obmactu «MHpopmaTuka» 1S cpemHero oobmero oOpa3oBaHHS pa3paboTaHa Ha OCHOBE
HOPMAaTUBHBIX JOKYMEHTOB:

1. ®epepanbublii 3ak0H 0T 29.12.2012 Ne273-D3 (pen. ot 30.04.2021) «O6 obpazoBaHuu B

Poccutickoit ®eneparun» (¢ usm. U nom., Becrynuinu B cuiny ¢ 01.06.2021)

2. @enepa’bHBI TOCyIapCTBEHHBIH 00pa3oBaTENbHBIA CTaHAAPT CPEIHEro O0IIero

obpazoBanus: mpuka3 MunoOpHayku Poccun ot 17.12.2010r. Ne1897

3. Ilpuka3z MunuctepcTBa oopa3oBanus U Hayku PD ot 29.12.2014 Nel644 «O BHeceHuun

U3MEeHeHHH B mpuka3 Munucrepcrsa oOpa3oBanus u Hayku Poccuiickoit @enepauu ot
17.12.2010r.  Nel897 «O6  yrBepkaeHuH  (enepaipbHOr0  TroCyAapCTBEHHOTO
00pa30BaTeNLHOTO CTAHAPTA CPETHETO OOIIETO 00pa30BaHUSY
4. TlpumepHasi oCHOBHas 0Opa3oBaTeibHas MPOrpaMMa CpeIHero ooIero oopa3oBaHus Mo
HNudopmaruke

5. CIT 2.4.3648-20 «CaHuUTapHO-3IUIEMHUOJIOTHYECKHE TPeOOBaHMUS K OpraHU3AIMIM
BOCTIUTaHUS U O0YyUEHUSI, OTIbIXA U 03JJOPOBIICHUS ACTECH U MOJIOICHKI

6. VYwuebnsrit mnan MbOY CII Ne5 r.Bosnroaorcka va 2021-2022 y4eGHblii ro/1.

Kypc «MckyccTBeHHbI MHTEUIEKT 11 Kiace» [uisi cpefaHed HIKOJIbI NpEeAHAa3HAdYeH s
nperonaBanust B 10-11 kmaccax. DTOT Kypc mnpoaoinkaeT (OpMHpPOBAHWE 3HAHMK YyYaIluxcs
CTapIMX KJIAcCOB O CHCT€MaX MCKYCCTBEHHOIO MHTEJIEKTa Kak OJHOW M3 Hauboiee
NEPCIIEKTUBHOW W  pa3BUBAIOLIEiicss obnacTell HAy4yHOro W TEXHOJIOTMUYECKOIO  3HAHMSL.
HckycCTBEHHBIN MHTEUIEKT — CTPATETMUYECKU BA)KHOE HampasieHUE, KoTopoe B HanuonanpHOU
nporpamme «Lludposast sxonomuka Poccuiickoit @enepannny» 0003HAYEHO B KayecTBE OJHOM U3
CKBO3HBIX IM(POBBIX TEXHOJIOTUH, O0O0ECIEYHUBAIOLUINX YCKOPEHHOE PpAa3BUTHE IPUOPUTETHBIX
oTpaciieil 3KOHOMHUKU M couuainbHou cdepbl. Ilpunsras B 2019 r. HauuonanbHast crparerus
Pa3BUTHS UCKYCCTBEHHOI'O MHTEJUIEKTA CTABUT 3a/a4d COBEPILIEHCTBOBAHUS CUCTEMBI IIOATOTOBKU
KaJIpOB B 3TOM HAIIPaBJIEHMUM, a TaKXKe pa3pabOTKU M BHEAPEHUS MOJyJIeH IO HCKYCCTBEHHOMY
MHTEJUIEKTY B o0Opa3oBaTelbHble IPOrpaMMbl BCEX YPOBHEH, BKIIOYas cpeaHee oOIee
oOpaszoBanue. Ha perenne qaHHOM 3a/1a4u ¥ HANIPABIICH HACTOSIIIHHA KypC.

CrpykrypHO Kypc «MCKycCTBEHHBIN MHTEIUIEKT 11 Kitacc» BKIHOYAET TPU B3aUMOCBS3aHHBIX
mMonyins (paszaena): Helipoceru. Beenenue; Ananu3 nanHbix Ha Python u MammnaHoe oOyueHue.
ITepBoiit Monyns (pa3nen) «Helipocetu. BBeaenue» sBisieTcss HOBBIM, BKIIOYEHHBIM TOJBKO B 3TY
MIPOrpaMMy YIIIyOJIEHHOTO M3y4Y€HHS] OCHOB CHCTEM HCKYCCTBEHHOTO MHTEUIEKTAa. DTOT MOIYJb
(pa3gen), OpPHEHTUPOBAH Ha 3HAKOMCTBO Y4YallUXcs C pa3BUBArOIIMMCS HampasieHueM MT-
UHIYCTpUU — HeWpoHHbIE ceTu. Bropoit Mmoaynb (pa3aen) «AHanu3 qaHHbIX Ha Python» cBsizan ¢
aKTyalu3alued W JanbHeWIINM pa3BUTHEM 3HAHMM M YMEHMH MO aHanu3y JaHHbBIX Ha Python.
ChopmupoBaHHble y yyallMXcs 3HAHUS M YMEHMsI IO 3TOMYy Moayinwoo (paszaeny) Oyayr B
WCMOJb30BaHbl MPU M3YYEHUHU TpeThero Monayis (paszmena) «MammHHoe oOyueHue». OcBoeHUe
3TOro MoOIyJs (pa3jiesia) HalpaBIEHO HAa Pa3BUTUE NPEACTABICHUN O MHOrooOpa3suH MOAXOJO0B B
pa3paboTKe UCKYCCTBEHHOT'O MHTEIJIEKTa, UX BO3MOXHOCTSIX M OrpaHHYEHUsX; Ha (pOpMUpOBaHHE
3HAHUW O MAIIMHHOM OOYYEHHH M YMEHMH NPOEKTHPOBAHMS U pean3allMd MOJIEIH MAIIMHHOIO
ob0yuyenus Ha Python. Ilpum u3ydeHuum BTOpPOro M TpeThero Moaylieil (pas3aesnoB) ydaiiuecs He
TOJIBKO Y3HAIOT O cnenu(uKe OCHOBHBIX 3a/1a4 MAalIMHHOTO OOy4YeHUs, HO U Hay4yaTcs BBISBIATH U
(dbopMynIMpOBaTh JaHHBIE 337aYd B COOTBETCTBUU C pEATbHBIMU MOTPEOHOCTSAMHU B Pa3IHUHBIX
cepax KHU3HU YeJoBeKa. ITOMY OYIEeT crocoOCTBOBaTh PELIEHHE MPAKTUKO-OPHUEHTHPOBAHHBIX
3aJ1a4, B TOM YHUCIIE€ U HEMOCPEACTBEHHO CBSI3aHHBIX CO IIKOJIBHOM JKM3HBIO, C U3YYEHUEM JIPYIHX
y4eOHBIX JUCHUUIUIMH. B X07e ocBoeHHs yuyeOHOro marepuana Kypca y ydaumxcs (hopMmupyercs
YCTOWYMBBIA HMHTEpEC K CHCTEMaM MCKYCCTBEHHOTO MHTEIUIEKTa W 3aKiajbIBaeTcs Oasza Ui
MIPOJIOJDKEHHUST MX H3YYEHHsT B PAMKAaX BHEYPOYHOM JEATENBHOCTH WM JONOJHUTEIBHOTO



o0pa3oBaHMsl, WIM CaMOO00Opa30BaHMs B 3TOM HAlpaBICHUHU, HANpUMEp, CaMOCTOATEIBHOTO
OCBOCHHS Kypca ¢ MCIIOJIb30BaHHEM 00pa30BaTEIbHBIX OHJIAWH PecypcoB. DTOT Kypec Takxke OyaeT
CIOCOOCTBOBAaTh OCO3HAHHOMY BBIOOPY YYAIIMMUCS HAMpPABJICHUA JaJIbHEHIIET0 OOY4YeHHUS W
npoeCCUOHATTLHON AEATENbHOCTH, CBSI3aHHBIX C IH(PPOBBIMH TEXHOJIOTUSMH M HUCKYCCTBEHHBIM
UHTEJUIEKTOM.

Kypc «UckycctBeHHblt uHTEUIEKT 11 Kjiacc» HOCUT — MEXAUCHUIUIMHAPHBIA U
KOMIUIEKCHBIN Xapakrep. C OJHOW CTOPOHBI, B HEM CHHTE3UPYIOTCS 3HAHUS M YMEHUS ydalllHuXxc,
MOJTyYCHHBIE paHee Ha YPOKax MaTeMaTHKH, HHPOPMATUKH, PU3UKH, OHOIOTHUH (peLIeHHne 3a/1a4 C
¢buznyeckuM u/ win 6uosIornyeckuM coaepxanueM). C Ipyroit CTopoHsl, B CTPYKType 3TOr0 Kypca
OTYETJINBO BBIICIAIOTCA U TEOPETUYECKAs U IIPAKTUYECKAsi COCTABIAIONINE. Y Ualuecs 3HaKOMATCS
c oOmacTsMH TpUMEHEHHs W 0a30BBIMU IOHATUSAMH Kypca, a B XOJl€ IHIAKTUYECKUX HUTP U
BBINIOJITHEHUS IIPAKTUYECKUX M IPOCKTHBIX 3aJaHUM II0Jy4alOT OIBIT AKTUBHOW, TBOPYECKOU
VHJUBHUYQJIbHOW, TPYNIIOBOM M KOJUIEKTUBHOM NEATEIBHOCTH 110 OCMBICIICHMIO KIIFOYEBBIX 3a7a4
MAaIIMHHOIO 00OYyYeHHsI U OCHOBHBIX IOJXO0/I0B B IPUMEHEHUU MAIIMHHOIO O0y4YeHMs JUIsl CO3AaHUs
MHTEJJIEKTYaJIbHBIX CUCTEM.

Heaun u 3agaunm kypca «UckyccTBeHHbI MHTEIEKT 11 Kiace» B crapuieid mikoJe.
Llenbto u3yueHUs Kypca SIBISIETCS Pa3BUTHE Yy YyYallMXCS YCTOMUMBOIO HMHTEpEca K OCBOCHMIO
JaHHOM oOJsiacTH 3HaHMH U (opMHpOBaHUE 0a30BBIX 3HAHUN O HAayKe O JAHHBIX U MAIIMHHOM
00y4eHHH, a TaKXKe 0 MHOT00Opa3uu cep ux MpruMeHEHHUs.

3a0auu kypca: pa3BUTHE NPEICTABICHUH O MHOrooOpa3uu INOJXOIOB B pa3zpaboTke
MCKYCCTBEHHOTO HMHTEIUICKTa, MX BO3MOXHOCTSIX M OTpaHWYCHHUAX; (opMuUpOBaHHE 3HAHHUK O
COBPEMEHHBIX IIEPCIEKTUBHBIX HAIPABICHUSAX W O Pa3IMUHBIX [OAXO0JaX MOJEIMPOBaHU
MHTEJJIEKTYaJIbHOM 1€ATEIbHOCTH; O HEMPOHHBIX CETAX U PEIIEHUU 33]1a4 C UX HCII0JIb30BAHUEM; O
MallMHHOM O0y4YeHMH U cdepax ero NpUMEHEHMsI; pa3BUTHE Y yJallluXcs yMEHUH MPOEKTUPOBAHU S
U peaj3ay MOJICIH MAallIMHHOTO 00y4eHus Ha Python, KOMMYHHUKallMOHHBIX YMEHUI 1 HABBIKOB
paloThl B KOMaH 1, YMEHUH CaMOCTOSTEIbHOW pabOThl M OPraHU3allMOHHOM KYJIBTYpBHI.

HeneBas aynuropus. Yuamnmumecs 11 kiiaccoB 0011e00pa3zoBaTeIbHBIX IIKOI.

Mecto kypca «UckyccTBeHHbIH HMHTe/IeKT 11 kiaace» B ydeOHOoM miane. Kypc
«MckyccTBeHHBIN HHTEILIEKT 11 Kiace» MOXKET NMPOBOAUTHECS B KadecTBe (aKyIbTaTUBHOTO Kypca
WIA Kpy)XKa. BO3MOXXHO OTJenbHBbIE pa3zenbl M3ydaTh Ha ypokax HH(OpMaTHKH, nepepaboTaB
pabouyio mporpamMmy IO 3TOMY y4eOHOMY MpEAMETy, a 4acThb TeM WU Mouaylied (pa3iernoB)
BKJIIOYMTh BO BHEYPOUHYIO JeATeNbHOCTh. Hampumep, ypoku mo BTOpOMY MOAYIIO (pa3zieny)
(Ananu3 ganHbIX Ha Python) MoryT ObITH BCTPOEHBI B YPOUHYIO J€ATEIBHOCTh, €CIIU COXPAHSAETCS
IIPEEMCTBEHHOCTb JIMHUM s3blka NporpaMMupoBaHus Python ¢ KypcoM MO HCKYCCTBEHHOMY
MHTEJJIEKTY JUIsi OCHOBHOM IKojbl, a nepBelid (Heilipoceru. Beenenue) m tperuit (MammmHHOE
o0y4yeHue) MOIyaro (pas3zienbl) MOTYT ObITh IEpEeHECeHbl Ha BHEYPOUHYIO JESTelIbHOCTh. B
3aBHCHMOCTH OT BO3MOKHOCTEHW OpraHM3alliy BHEYPOUYHAs JEATEIbHOCTh MOKET OCYLIECTBIISTHCS
[0 pa3jIMYHBIM CXE€MaM, B TOM YHCII€ HEMOCPEICTBEHHO B OJHOW 00pa30BaTEeNIbHONW OpraHHU3aluu
WIM COBMECTHO C JpyruMu oOpa3oBaTeNbHbIMM OpTraHU3AlUSIMH W/MIU  yUPEKICHUSIMU
JOMOJTHUTEIBHOTO 00pa3oBaHus AeTel.

IleHHOCTHBIE OpHEHTHPHI coAep:kaHus Kypca «MckyccTBeHHbIN HHTELIeKT 11 Kiace»

TexHOoI0rnK NCKYCCTBEHHOIO MHTEIIEKTA IIPOYHO BOLUIM B HAIly KU3Hb U OYEBUIHO, YTO C
TEYEHHEM BPEMEHHU CTENEeHb 3TOr0 MPOHUKHOBEHHS OYAET Julllb yBeIHuuBaThes. Mcnonb3oBaHue
MHTEPHET-TIONCKA, TOJIOCOBBIX ITOMOIIHUKOB, CEPBUCOB PAaCIO3HABAHUS N300pakeHUH, OHJIAWH Urp
SIBJIIETCS YaCThIO Halllel TOBCEMECTHOM JAEMCTBUTEIBHOCTHU. 3a/ja4a COCTOUT B TOM, YTOOBI IIOMOYb
y4JalieMmycs 3aHATh 110 OTHOLIEHHUIO K TUM TEXHOJIOTUSAM MO3UIMI0 HE MTACCUBHOTO MOJIb30BATENS, a
aKTUBHOTO TBOpLIA U CO3/aTesl, TOHUMAIOUIET0 CYTh TEXHOJIOTHI MCKYCCTBEHHOI'O MHTEIJIEKTa U
CIIOCOOHOTO CO3/1aBaTh CBOM, OpPUTHMHANbHBIE pemieHus. OYeBHIHO, YTO YK€ B Onmkaiiiem
OyAyuieM OT TOro, HAaCKOJIbKO TI'PAaMOTHO BBIMYCKHUK IIKOJBl CMOXET KOHCTPYHPOBATh
COOCTBEHHYIO CpeAy JKU3HU U MPO(PECCHOHATBHOM AeATeNbHOCTH, B TOM YHUCIIE, UHTETPUPYs B Hee
TEXHOJIOTUM  MCKYCCTBEHHOTO  MHTEUIEKTa, OyJeT  3aBUCeTb  €ro  yCHEWHOCTb U



KOHKYPEHTOCTIOCOOHOCTh. [lo3TOMY CTONBP BaXXHO OCBOEHHE TEXHOJOTHI HCKYCCTBEHHOTO
WHTEJJIEKTa, XOTsI ObI ¥ Ha 0230BOM YPOBHE.

Kypc «MckyccTBeHHBIN MHTEIEKT 11 Kiacc) OpraHM4YHO UHTETPUPYETCS C MPEAMETaMHU,
KOTOPBIC U3yYAIOTCS yYAIIMMHUCS CTapineil mKoJbl. EcTecTBEeHHBIM 00pa30M BBITJISIIUT UHTETPAIUS
C JUCHUIUIMHAMU MpeAMETHOM obOnactu «MaTtemaThka u HHpopMmaTHKa». Pazputue gsoruyeckoro u
QITOPUTMUYECKOTO MBIIIUICHHS], OCYIIECTBISIEMOE Ha YpOKax IO 3TUM JAUCIUIUIMHAM, CIY>KUT
3amaye (opMUpPOBaHMSI MPOYHOW Oa3pl, Ha KOTOPOM B JajNbHEHIIEM MOXET IPOUCXOIUTh

CTaHOBJICHHUE CIEIMAINCTA 10 UCKYCCTBEHHOMY UHTEILIEKTY.
Iliianupyemble pe3yJibTaTbhl 0CBOCHUS Y4eOHOI0 Kypca
[IpenogaBanue kypca «MckyccTBeHHBIM HHTEIUIEKT 11 Kiacc» HampaBieHO Ha JTOCTHKEHUE
TPEX I'pyIlIl pE3yJIbTATOB - JTUIYHOCTHBIX, MCTAIIPCAMCETHLIX U IPCAMCTHDBIX.

1-g1 rpynmna: 1.1. dopmupoBaHue y y4allerocs MHPOBO33PEHUS, COOTBETCTBYIOILEIO

JTUYHOCTHBIE COBPEMEHHOMY YPOBHIO Pa3BUTHsI HayKU U 00IIEeCTBa.

pe3yabTaThl 1.2. ®opmupoBaHue y ydallerocss HHTEpeca K JIOCTHKEHUSM HAyKd U
TEXHOJIOTUH B 00JIACTU UCKYCCTBEHHOT'O MHTEIIIEKTa
1.3. ®opmupoBaHUe y yJamerocsi yCTAHOBKH Ha OCMBICIIEHHOE U Oe30macHoe
B3aMMO/JICIICTBIE C TEXHOJOTHUSMU M YCTPOWCTBAMHU, PEATM30BAHHBIMU Ha
OCHOBE IMPUHIIUIIOB UCKYCCTBEHHOTO MHTEIICKTA.
1.4. TlpuoGpereHue OMbITA TBOPUYECKOH MNEATEIHHOCTH, OINUpAroIIelcs Ha
WCIOJIb30BAHNE COBPEMEHHBIX MH(POPMAIIMOHHBIX TEXHOJOTHH, B TOM YHUCIIC
HCKYCCTBEHHOT'O MHTEJIEKTA.
1.5. dopmupoBaHue Yy yuamerocs YCTaHOBKM Ha COTPYAHHYECTBO U
KOMaHAHYI0 paboTy NpH pEIIeHWU UCCIENOBATEIbCKUX, MNPOOIEMHBIX H
M300peTaTeNIbCKUX 3a/ad.

2-5 Tpymma: Mo3unaBartenabubie YY/I:

METanpeaMETHbIE 2.1. YmMenue pabotath ¢ mH(pOpMaIue, aHATU3UPOBATh U CTPYKTYPUPOBATh

pE3yNbTaThI MOJIyYeHHBbIE 3HAHUS U CUHTE3UPOBATh HOBBIC, YCTAHABIWBATH MPUYUHHO-

CIIEICTBEHHBIE CBSI3H.
2.2. YmeHuss OOBICHATH SBJICHMS, IPOLECCHI, CBS3M M OTHOLICHHUS,
BBISIBJISIEMbBIE B XOJI€ I03HABATEIbHON U HCCIIEA0BATENbCKON JEATEIbHOCTH.
2.3. YMeHue nenatb BbIBOJbI HA OCHOBE KPUTHYECKOIO aHAIN3a Pa3HbIX TOUEK
3peHusi, MOATBEPKAATh X COOCTBEHHOW apryMeHTaluel Ui CaMOCTOSITENIbHO
MOJTyYEHHBIMU JaHHBIMU.

2.4,  YMeHue  aHAIU3UPOBATH/PEIICKCUPOBATH  OMBIT  MCCIEIOBAHUS
(TeopeTHUYecKoro, SMIMPUYECKOT0) HAa OCHOBE MpPEIOKEHHOM CHUTyaluu,
IMOCTaBJICHHOM IICIIH;

2.5. YMeHHe CTpOMTHh pACCYKIEHHUE HA OCHOBE CpPAaBHEHUS IPEAMETOB U
SIBJICHU.

PeryasituBubie YY/I:

2.6. YMeHue 000CHOBBIBATH 1I€JIEBbIE OPUEHTUPHI M IPUOPUTETHI CChIJIKAMU Ha
LIEHHOCTH, YKa3bIBasi 1 000OCHOBBIBAsS JIOTHKY.

2.7. YMeHue mi1aHupoBaTh HEOOXOIMMBIE IEHCTBUS B COOTBETCTBUU C Y4eOHOM
Y TI03HABaTeNbHON 331a4ei U COCTABIIAThH AJITOPUTM UX BBIITOJTHEHUS.

2.8. YMeHue omuchiBaTh CBOM OMBIT, OQPOPMIISISL €ro Uil Mepenayd Jpyrum
JIOJAM B BUJE TEXHOJIOTMU DPELIEHUS MPAKTHUYECKUX 3a7ad OINpPEAEIEHHOTO
KJ1acca.

2.9. YmeHue BBIOMpaTh M3 MNPEAJIOKEHHBIX BapUAHTOB M CaMOCTOSTEIHHO
UCKaTh CpeACTBa/pecypchl AJi pEelIeHMs] 3aJaud/TOCTHKEHUS LEeTH B XOJe
HCCIIEI0BATENbCKOMN AEATEIbHOCTH.




2.10. YMeHue npuHUMAaTh PEIICHUE B UTPOBOM M YI€OHOW CUTYyaIlUU U HECTH 32
HET0 OTBETCTBEHHOCTb.
KommynunkartuBubie YV /[
2.11. YMeHnue B3auMo/IeHiCTBOBaTh B KOMaHJI€, YMEHUEM BCTyNaTh B JUAJIOr U
BECTH €ro0.
2.12 YMenue cobmoaaTe HOPMbI MyOIMYHON pedH,
perJaMeHT B MOHOJIOT€ M JUCKYCCHMM B COOTBETCTBHMM C KOMMYHHKATHUBHOM
3a/1a4en.
2.13. YMeHue omnpeneniarb CBOM JCUCTBUS M JECUCTBUS MMAPTHEPOB IS
MPOIYKTUBHOW KOMMYHHKAIUH.
2.14. YMeHue npuxoauTh K KOHCEHCYCY B IUCKYCCHUHU WJIH KOMaHIHOU paborTe.
3-4 rpymnmna. 3.1. ImeTh mpencTaBieHHE O COBPEMEHHBIX U MEPCHEKTUBHBIX HAIPABICHUSIX
[IpenmerHbie MO/JICIIMPOBAHUS MHTEIUICKTYAIbHOM EATENILHOCTH M O PA3JIMYHbIX MOIX0/aX K
pe3yNbTaThI MOJIETTUPOBAHUIO UHTEIICKTYaTbHOU NESTEIbHOCTH.
3.2.  YMerb UpUBOAWUTH TPUMEPHl  PELICHHS  pa3IU4yHBIX  3a/ad
C MCTIOJIb30BaHHEM HEHPOHHBIX CETEH.
3.3. UMeTh npeacTaBi€HUE O HayKe O JaHHbIX.
3.4. VYMerb BBHINONHATH NEPBUYHBIM aHamu3 JAaHHbIX Ha Python ¢
ucnoibp3oBanuemM Oubnmuorexk Pandas, Matplotlib, NumPy, BusyanmsupoBath
JaHHbIE, HUCKaTh B JIaHHBIX 3aKOHOMEPHOCTH, pEIIaTh IMPaKTUYECKHE U
HCCIIEIOBATENbCKUE 3a/1a4H 110 aHAJIU3Y JIaHHBIX.
3.5. Hmerp mnpencTtaBieHHs O MHOrooOpa3uu IMOAXOJ0B B pa3paboTkKe
HCKYCCTBEHHOTO HWHTEIUIEKTA, HMX BO3MOXKHOCTSX M OTPAHUYCHHUAK; O
MalIMHHOM 00yuYeHUH U cpepax ero mpruMEeHEHHs
3.6. YMeTh 00BACHATH Pa3HUIY MEKJY MAIIMHHBIM O0YYEHHEM C YUUTEIEM U
0e3 yuurens.
3.7. BoiBasare W (GOpMYIHpPOBATH 3ala4d  MAIIMHHOTO OOy4YeHHS st
pasnuuHbIX cdep JKU3HM 4YelOBeKa U B COOTBETCTBUU C pPEaTbHBIMU
MOTPEOHOCTIMU
3.7. NmeTp mpencTaBiieHHus O HEAOOOYYEHHBIX U MEPEOOYUEHHBIX MOJAETSIX
MAIIMHHOTO OOYYeHHUs, YMETh BBISABISATH MPOOJEMBI IO XapaKTEPHBIM
MpHU3HAKaM M 3HaTh CMOCOOBI OOpPHOBI ¢ TMepeodydeHHeM M HeA000ydeHHeM
MOJICIIEN.
3.8. VIMeTp mpencTaBieHHs O CYIIHOCTH pabOThl MOJEIM JIOTHCTHUYECKOU
perpeccuy U BO3MOXKHOCTSIX €€ MPHUMEHEHHsI Uil KiIacCU(PUKAIMH OOBEKTOB;
00 HMCII0JIb30BaHUU JEPEBHEB PEILICHHUH B MAIIMHHOM O0YYEHUU.
3.9. YmeTh co3naBaTh MOJENH JHMHEWHOH perpeccun Ha Python ¢ momorsio
6ubnuorek pandas, numpy u sklearn
3.10. YMeTh mpoeKTUPOBATh U PEAU30BBIBATH MOJICTH MAIIMHHOTO O0YYEHUS
Ha Python ¢ momomnisto nHCTpyMEeHTOB OMOIMOTEKH sklearn
Y4eOHO-TeMATHYEeCKHU I IVIaH
Ne .. Ha3panue pa3saena/Temsl KosmuecTBo yacos
Oo0mee | Teopus | IlpakTmka
1. AHaJan3 1aHHbIX Ha Python 20 6,5 13,5
1.1. Hayka o nansbIX. CTpYKTYpBI JaHHBIX 1 0,5 0,5
1.2. Pa6ora co ciuckamu Python 1 0,5 0,5
1.3. PaGota ¢ TabnuIaMu 1 MoAroToBKa JaHHBIX 1 0,5 0,5
1.4. bubnmnorexku Python. bubnmnorexa Pandas 1 0,5 0,5




1.5. CrpykTypbl 1anHbIX B Pandas 1 0,5 0,5
1.6. Crpykrypa nanneix Dataframe 1 0,5 0,5
1.7. JlocTyn K TaHHBIM B CTpyKTypax Pandas 1 0,5 0,5
1.8. Pabora ¢ mponyckaMu B JaHHBIX 1 0,5 0,5
1.9. Pab6ora co ctpykTypamu AaHHbIX B Pandas 1 0,5 0,5
1.10. Onepanuu  HaJx JaHHBIMU. ApudMeTHYecKue u 1 0,5 0,5
JIOTUYECKHE ONepaluu
1.11. CraTucTudeckue JTaHHEIE, OrnucarenbHas 1 0,5 0,5
CTATUCTHKA
1.12. bubnroTexa Bu3yanu3anuu JaHHBIX 1 0,5 0,5
1.13. [TocTpoenne rpadMKoB U AHArpaMm 1 0,5 0,5
1.14. Hacrpoiika BHemIHero Buaa quarpaMmm 1 1
1.15. bubnnoreka NumPy 2 2
1.16. [Tpoekt «MccnenoBanue qanHbIx». YacTs | 1 1
1.17. [Tpoekt «MccnenoBanue qaHHbIX». YacTh 2 1 1
1.18. O000111eH1E U CUCTEMATH3AIAS OCHOBHBIX [TOHSITHNI 1 1
TeMbI «AHAJIN3 TAHHBIX C HCITOJIb30BaHHeM Pythony
1.19. Hrorosas KoHTpOJIbHAS paboTa 1 1
2. MammuHHOe 00y4yeHHe 12 4 9
2.1. [ToHsITHE ¥ BUBI MAIIIMHHOTO OOyUYCHUS 1 0,5 0,5
2.2. AHanu3 1 BU3yaJau3ainus JaHHbBIX 1 0,5 0,5
2.3. bubnnorexku MalmMHHOTO 00yUYeHUs 1 0,5 0,5
2.4. Jluneiinas perpeccust 1 1 1
2.5. HenuHelnble 3aBUCUMOCTH 1 0,5 0,5
2.6. Knaccudukanus. Jloructudeckas perpeccust 1 0,5 0,5
2.7. JlepeBns pemennii. Yacts 1 1 0,5 0,5
2.8. Cay4aiiHbIii 1ec 1 1
2.9. Krnacrepuzanus 1 1
2.10. [Tpoekr. IIpencraBienue npoexkra 1 1
2.11 ITpoexT «OCHOBBI MAaIIMHHOTO O0YUYEHHSI» 1 1
2.12. Wrorosas npoekTHas paboTta 1 1
3. HeiipoceTu. BBenenne 2 1,0 1,0
3.1. BBenenue B HellpoceTH 1 1
3.2. ITpoekr 1 1
HUTOI'O 34 10,5 23,5

Copepxanue Kypca

Mogayas (pa3aes) 1. Ananu3 nannbix Ha Python
Tema 1.1. Hayka o mannbix. CTpyKTyphl JaHHBIX. J[aHHBIE, HayKa O JaHHBIX, OTKPHIThIC JaHHbIE,
WCTOYHHUKHU JAHHBIX, CTPYKTYPHI JAaHHBIX (CTEK, MACCHUB, OYEPE/b, XDII-TA0IUIIA).
Tema 1.2. Pabota co cnmckamu Python. CTpyKTypbl JaHHBIX, CIIMCKH, CIIMCOK, DJIEMEHT CITHCKA,
WHJIEKC, OTpUIIaTeIbHAS MHACKCAIIUS.
Tema 1.3. Pabota ¢ Tabnuiiamu 1 noarotoBka AanHeix. Crnucku B Python, onepanuu Haja crinckamu,
OCHOBHBIE METOBI JJIsl pabOThI co cruckamu. Pabora ¢ Tabimunbivu faHHbIMEA. OyHKIHH MUH(),
Mmakc() u cp3nau() B Excel, mouck, ouncrka, mpeobpa3oBanue, opraHu3aius 1 cOOp TaHHBIX.
Tema 1.4. bubmmoreku Python. bubnmoreka Pandas. Ilouck, oumucTtka, mpeodOpa3oBaHue,
opraHu3zanusit U cOop JaHHBIX. bubimoreka s3bIka HporpaMMupoBaHus, Oubmmoreku Python,
6ubnuoreka Pandas, umMnopt 6ubIHOTEK.
Tema 1.5. Ctpykrypsl ganusix B Pandas. [Touck, ouncrka, mpeoOpa3oBaHue, opraHuzamnusi u cOop
TaHHBIX, CTPYKTYpHI NaHHbIX B Pandas. CTpykTypa naHHbIX Series.




Tema 1.6. Crtpykrypa nansueix Dataframe. Ctpyktypa nmanneix DataFrame, cioBapb, CHHUCOK,
¢ynkus read_csv, metozs! head u tail.
Tema 1.7. octyn k gaHHbIM B cTpykTypax Pandas. DataFrame, dyakuus display(), meromast loc u
iloc. BeIBO/I JaHHBIX IO METKaM M cpe3aM METOK, MHAEKCaM M cpe3aM HMHAECKCOB B Series. BeiBox
JAHHBIX 110 aTpudyTaM, cpe3aM METOK U JIOTHYEeCKUM yciioBusiM B DataFrame
Tema 1.8. PaGora ¢ mponyckamu B naHHBIX. [Ipoctas punmbTpamnms, GyHKIUS query, JTOTHISCKUE
ycnous. [Iponycku nanubix, Metoas! dropna, fillna.
Tema 1.9. PaGora co crpykrypamu naHHbIX B Pandas. MudopMmaius o naHHbIX, MeToAsl info u
describe, unciioBbIe U KaTeropuaibHble MPU3HAKK. Arperupyromre GyHkiuu value_counts, unique,
nunique, groupby. Metoasr min(), max() u mean(). O6bearHeHNE TAOIUI] C MOMOIIBIO METOa
merge, mapameTpsl on 1 how.
Tema 1.10. Onepannu Hax JaHHBIMUA. ApudMeTHUYECKHE W JIOTHYecKue orepanuu. [Ipocreitimme
apu(METHYECKUE OINEpaTOphl, JIOTHUECKUE OIEpaTophl, ONepaly Haja croiaduaMu natradpeiiMa,
MIPUCOCTMHEHUH CepuH K naradperiMy; GyHKIHMH query, str.match, str.contain.
Tema 1.11. Craructuueckue manneie. Meton describe, YUCIOBBIE U KaTeTOPUAIBHBIC TTOKA3aTeIH.
MunumaibHOe, MaKCUMajlbHOE M cpeliHee apu(MeTHUYecKoe 3HAUCHUs, KBAPTHIM U CTaHAapTHOE
OTKJIOHEHHE.
Tema 1.12. OmnwucarenbHass crtatuctuka. Mertoasl info, describe, min, max, mean. YclioBus
¢bunbTpanuu  aaHHbIX. CTaTUCTHKA IO KaTEerOpHalbHBIM IapaMmerpaM, QWIbTpamus IaHHBIX,
CTaTUCTUYECKUE METO/BI.
Tema 1.13. bubnnoTeka Bu3yanusaluu JaHHbIX. Busyanusaius JaHHBIX, IPEUMYILECTBA JUarpamm
u rpadukoB. Bunel nuarpamm. bubnuoreku Pandas, Matplotlib, Seaborn u noctpoenue rpadgukoB u
JMarpaMm ¢ oMoInkio 3Tux oudmuorex. Merossr plot, hist, scatter, joinplot, pairplot, countplot.
Tema 1.14. IToctpoenue rpadukoB. THUIIBI CPaBHEHH W THITBI JUAarpamM, MpaBmiia 0GOpPMIICHHUS
muarpamMm. Metonsl OmbnmoTtekn Pandas juis HacTpodiku BHENIHETO BuAa TpadukoB. MeTossl
oubnuorexu Matplotlib a1 mocTpoeHust 1 HACTPOMKK BHEIIHETO BUAA rpaduKOB.
Tema 1.15. Iloctpoenne muarpamm. Metozsl hist u scatter, IPUHIUITBI TOCTPOCHHUS CTOJIOYATHIX
nuarpamm. OyHkIus pivot_table, MeTon bar u ero mapameTpsl.
Tema 1.16. Hacrpoiika BHemHero Buja AuarpaMMm. MeToabl W MapaMeTpbl Ui HAaCTPOUKHU
BHEIIHETO BU/Ia THCTOIPaMM, CTOJIOUATHIX U TOUCYHBIX TUATPAMM.
Tema 1.17. bubmnorexka NumPy. bubnmoreka NumPy, maccuB. Maccu B NumPy, xapakrepuctuku
MAacCHBOB, HUX OTJIMYHE OT HM3BECTHBIX paHee CTPYKTYp MaHHBIX, Pa3MEpPHOCTh MaccHuBa, THUI
JaHHBIX, TOCTYI K 3JIeMeHTaM MaccuBa. Pabora ¢ maccuBamu NumPy: co3nianue, BbIBOJ 3JIEMEHTOB
MacCHBa, ONepaluy HaJl MAaCCUBAMHU.
Tema 1.18. IIpoekr «MccnenoBanue gaHHbIx». Yacts 1. OcHOBHBIE TOHATHA TeMbl «Python mms
Data Science». BrlmonHeHue mnpakTudeckoil pabOTHl MO HUCCIEJOBAHHMIO JAHHBIX B OJOKHOTE
Jupyter Notebook.
Tema 1.19. Ilpoekt «MccnenoBanue naHHbix». Yacth 2. OcHOBHBIE TOHSTHS TeMbl «Python mis
Data Science». Beimonnenue u npeseHranus npoekta «lccinenoBanme TaHHBIX.
Tema 1.20. OOo0OmIEHHE W CHUCTEMATH3allMs OCHOBHBIX IIOHATHH TeMbl «AHAIW3 OaHHBIX C
ucrions3oBanuem Python». Series, DataFrame, cratuctuueckue meroasl, pabora ¢ NumPy.
[TonsTHs, U3y4eHHBIE B MOYJE (pa3fene) «AHaau3 JaHHbIX Ha Pythony.
Tema 1.21. HUrtoroBas koHTposibHas pabotra. OCHOBHBIE TMOHATHS MOAYJs (paszaena) «AHamu3
naHHbIX Ha Pythony. BrimonHeHne KOHTPONIBbHON pabOTHI.

Monyas (pa3aen) 2. MammHHoe 00yyeHue
Tema 2.1. Ilonste u Buabl MammHHOro oOy4yeHusa. MckycctBeHHblii wuuTeruiext. Ilomxopn,
OCHOBaHHBIM Ha mpaBuiax. MamunaHoe oOydenue. Mcrtopus passutus UM B urpax. Cdepbl
MPUMEHEHHUST MAIIMHHOTO o0yueHus. OOydeHue c yuuTeneMm, oOydeHue Oe3 yuurtens. 3amaua
perpeccun, 3amada kiaccuduxanuu, 3amada kiacrepuzauuud. OTOOp JaHHBIX IS MOJENH
MaIIMHHOTO 00yUYeHUSI.



Tema 2.2. AHaiM3 W BU3yalM3alys JaHHBIX. MalmmHHOE OOy4YeHHWE C YYUTENEeM, MAIIMHHOE
oOyyeHue Oe3 yuuTens, 3aJada pErpeccuu, 3ajada KiIacCUpHUKAIMM, 3ajada KiacTepU3allvu.
bubmuorexn pandas m matplotlib, yTeHne TaOMUUYHBIX JAHHBIX, CTATUCTUYECKHE ITOKA3aTelH,
[IOCTPOCHUE JUarpamm.
Tema 2.3. bubanorexkn MamMHHOTO 00y4eHHs. MalmMHHOE 00yYeHHUE C yYUTeIeM U 0e3 yduTes,
ero npeumyniectsa. [locraHoBKa 1enu W 3a1a4, aHanu3 AaHHbIX. OOydaromias ¥ TPEHUPOBOYHAS
BBIOOPKH, 3ajJaya perpeccuu, 3ajaya kinaccuduxaruu. TecToBas M TPEHHUPOBOYHAsI BBIOOpPKA.
[TepeoOyuenue, HemooOydeHHE, ONTUMATbHAs MOJENb, Kpocc-Banmuuanus. bubmmoreka sklearn,
3Tanbl HOCTPOCHHUS MOJIEIH MAaITMHHOTO 00y4eHus Ha Python.
Tema 2.4. Jluneiinas perpeccus. [loHsaTne nuHEHHON perpeccuu, IeneBas (yHKIHS, JTHHEHHOE
ypaBHEHHE, T'OMOCKEIACTHMYHOCTh JAaHHBIX. OTalbl CO3JaHUS MOJAEIH MAIIMHHOTO OOYy4YeHHS,
noa0op K03pUIIMEHTOB JTUHEHHOTO YPAaBHECHHS.
Tema 2.5. Henunueiinwsie 3aBucumoctH. Co3naHue, OOy4eHHE M OIEHKAa MOJETH JIMHEHHOM
perpeccur, BuU3yaim3aius JaHHbIX Ha Python. Henuneinbnii ¢ynknuu, rpaduku (QyHKIU.
[TonmuHoMuUansHOE peoOpa3oBaHUE TUHEWHONW PETPECCHH.
Tema 2.6. Knaccudukanus. Jloructuueckas perpeccus. Kiaccudukaius, gorucTudeckas
perpeccusi, JMHEHHBIA  KiacCM(PUKATOp, THUMNEPIUIOCKOCTb, OWHApHas  KJIACCH(HUKAIIHS,
MyJIbTUKIIACCOBas Kiaaccudukanus. JInnelinoe ypaBHeHue, KO3PGUIUEHTHI TMHEHHOTO YpaBHEHUS,
pacrnojoKeHUe TOYKU OTHOCHUTEIBHO MpsAMOM, oTcTyn oObekra. Co3maHue, oOydyeHHE U OLEHKa
MOJIETIM JIOTUCTHUYECKOM perpeccuu. Matpuna omuO0K, METPUKH KayecTBa JIOTUCTHYECKON
perpeccuu, MoJIeNb JJOTHCTHYECKON perpeccun Ha Python.
Tema 2.7. JlepeBbs pemenuii. Yacts 1. MaTtpuma ommOOK, METPUKH KadecTBa JIOTHCTHYECKOM
perpeccuu, MoJIeNb JJOTHCTHYECKON perpeccun Ha Python.
Tema 2.8. Cnyuaiinbiii nec. JlepeBo pemieHudt, atpuOyThl, 3pPeKTUBHOCTL pazOueHus, rayouHa
JepeBa, WA AIrOpUTMA CIYYalHOTO Jieca, MPUHIMIT MYJIPOCTH TOJIIbI, CIYYaWHbIA JIEC IS
pelIeHus 3a/1a4M KJIacCU(UKAIIMK U PETPECCUU.
Tema 2.9. Knacrepuzauusa. MammnHoe oOydeHue 0e3 yuuTens, KiaccupuKanus, KilacTepus3anus,
anroput™ k-cpemHux, HEHTPOUI, PACCTOSTHUE MEKIY TOUKAMHU.
Tema 2.10. Ilpoekrt. IlpeacraBnenue npoekra. MammHHOe oOyueHUE C YydMUTEIEM, 3ajada
KiIaccupuKalui, METPUKH OICHKM KaydecTBa Kiaccudukanuu. DTambl pa3paboTKU MOJAETU
MAIIMHHOTO OOYYeHUSs, aHAJIU3 JAHHBIX, CO3JAaHNE U OOyueHHe MOJeiu, oueHka 3(hdeKTuBHOCTH
paboThI MOJIENH.
Tema 2.11. IIpoekT «OCHOBBI MalIMHHOTO OOy4eHHs» (000OIIEHNE U CHCTEMAaTHU3aIusl OCHOBHBIX
noHATuil Temsl). [ToHATHE M BUABI MalIMHHOTO OOy4YeHMs, JIMHEHHAs perpeccus, JOTUCTHUYECKas
perpeccusi, 1epeBbsl PEICHUM, CIIy4alHbIN Jiec, Kiactepusanus. [loHATHSA, H3ydEeHHBIE B MOJYJIE
(paznene) «MammmHHOE 00yUEHUEY.
Tema 2.12. UtoroBas npoektHas padota. [lonstusi, uzydenunsie B Moayie (pazaene) «MammHHOE
o0y4yeHue». BrinonHenue u npeacTaBieHne NPOeKTa.

Moayas (pa3aen) 3. BBenenue B HelipoceTH.
Tema 3.1. BBemenue B Heipocetu. VcKyccTBeHHBI HEHpOH, WHPOPMALMOHHAS MOJAENb
HMCKYCCTBEHHOIO HEHPOHA, MEKHEUPOHHBIE CBSA3W, HEHWPOHHAs CETh, CTPYKTYPHBIM IOAXOJX K
MOJIETTMPOBAHUIO HEUPOHHBIX CETEH, HEWPOKOMIIBIOTED, NMEPCENTPOH, TN€HETHUUECKUN AITOPHUTM,
SBOJTIOIMOHHBIN TOAXO0A K MOJECIMPOBAHUIO HEHPOHHBIX CETEeH, KBa3MOMOJIOTMYECKUN TMOAXOM K
MOJIETTMPOBAHUIO HEMPOHHBIX CETEH, MOJIEKYJIIPHBIA KOMITBIOTED.
Tema 3.2. TIlpoext. HelipoHHble ceTH, CTPYKTYpHBbI MOAX0A K OOy4YeHHUIO Helpocerel,
MOZEIIMPOBAHUE ABYXCIOMHON HEUPOCETH



TemaTnveckoe IJIAHUPOBAHHUE C ONPEACTCHUEM OCHOBHBIX BH/I0B y'—l€6HOI7I ACATECJIbHOCTH

HaumeHoBaHue Kparkoe conepxxanue Buabl yueOHO# neITeJIbHOCTH
TeMbI
1. AHayu3 1aHHbIX Ha Python
1.1. Hayka o maHHBIX. | IaHHBIE, HAyKa O Ananumuyeckas:  aHaIA3  TPAKTOBOK
CtpyKTyphl JAHHBIX, OTKPBITHIE MOHSTHUS «HAyKa O JaHHBIX»; TIOUCK
JTAHHBIX JaHHBIC, HICTOYHUKHU OTBETOB Ha MPOOJEMHBIC  BOIPOCHI
JTAHHBIX, CTPYKTYPbI YUUTEIS
JAHHBIX (CTEK, MACCHB, Kommynurxayuonnas: o0cyxieHue
ouepelib, X3UI-Ta0In1Ia) TPAKTOBOK MOHSTHUS «HAyKa O JaHHBIX),
OTBETHl Ha BOMPOCHl YUYUTENSA, B TOM
quclie IpoOeMHBIE.
Ilpakmuueckas: paboTa B MUKPOTPYIIIIax
Ha | aTame ypoka (BBIIOJHEHUE 33/1aHUS
Ha OMpOBEpXKEHUE WIN (HAKTHUECKOE
MOJTBEPXKJIEHUE OJHOTO M3 TE3UCOB);
MOWCK TIPUMEPOB  CaWTOB-HCTOYHHKOB
JAHHBIX; pEIIeHHEe MPOOIEMHBIX 3aJaHUI
Peghnexcusnaa:  3amonmHeHWe — JHCTa
peduiekcuy B KOHIIE ypOKa
1.2. Pa6ora CO | CTPYKTYpHhI JaHHBIX, Oxcnepmuas: 0OCYXIEHUE IOMAIIHETO
cnuckamu Python | crimcku, criucok, JIEMEHT | 3aJjaHusl U €ro OIIeHKa
CIMCKa, HHIEKC, Ananumuyeckasn: aHanu3 MPOOJIEMHOM
oTpuIaTeNbHas cUTyaluu o0 OpraHu3alii XpaHEeHUS
HHAEKCAIUI JAHHBIX (Ha MpUMepax); HaMcaHue KoJia
(aTam 2 ypoka);
Ilpakmuueckas: peuieHne MPOOITEMHBIX
3a/laHuil; mpakTHdeckas pabora (dtam 3
ypoxka)
Kommynuxayuonnas: OTBETHI Ha
BOIIPOCHI YUHUTENIS, YIaCTHE B TPYIIIIOBOM
00CY>KJICHUH MPU BBIMOJTHEHUH 3aJaHH.
Peghnexcuenas:  3amonHeHue — JHCTa
peduiekcun B KOHIIE ypOKa
1.3. Pa6ora ¢ | criucku B Python, Ananumuyeckas: aHaau3 MPOOJIEMHBIX
TabIuaMu oTiepaIuy HaJl CIUCKaMH, | CUTYyallui, MOMCK OTBETOB Ha
MOJITOTOBKA OCHOBHBIC METOJIBI JIJIs MPOOJIEMHBIE  BOTPOCHI,  BBITIOJTHEHUE
TAHHBIX paboThI CO CIIUCKAMH, 3a/laHusl HA aHAllM3 JIaHHBIX C TTOMOIIBIO
pabota ¢ TabIUYHBIMHU ¢bynxkumii  Excel; anmanu3 pesynbTaToB
JTAHHBIMU, QYHKIHH BBIMOJTHEeHMs 3a1aHuii B Excel
MuH(), makc() u cp3nad() | Ilpakmuueckasi: BBIIIOJIHCHHE
B Excel, mouck, ouncrka, NPaKTUYECKON paboTsI Excel
npeoOpa3oBaHue, Kommynurxayuonnas: OTBETHI Ha
OpraHu3aIys u coop BOMPOCHI YUUTENS, YIaCTHE B TPYIIIIOBOM
JTAHHBIX 00CYKJICHUH TP BBITOJTHCHUH 33 JaHHH.
Peghnexcusnas: 3anonnenue aucra
pedexkcun B KOHIE ypOKa
1.4. bubnuorexu IMOWCK, OUKCTKA, Ananumuuecxkas: TIONCK OTBETOB Ha
Python. npeoOpa3oBaHue, npoOJieMHbIE  BOMPOCHI  (Hampumep,
bubnmnoreka OpraHu3aIys u coop MIPOBECTH AHAJIOTHIO OMOIHOTEKa S3bIKa




Pandas

JIaHHBIX, OMOIMOTEKA
SI3BIKA
IPOrPaMMHUPOBAHHS,
oubimorexu Python,
ouobanoreka Pandas,
UMIOPT OUOINOTEK

IPOrpaMMHUPOBAHUS c OOBIYHOM
OMOJIMOTEKOM),  COCTaBJIEHUS  ILIaHa
JEUCTBUI M0 HM3YYCHUI0O M aHaJIu3y
JTAHHBIX

Ipaxmuueckas: BBIIOJIHCHHUE
PaKTUYECKON pabOThI
Kommynukayuonnas: OTBETHI Ha

BOIIPOCHI YUUTEIIS, y4acTUE B TPYIIOBOM
OGCY)K,IIGHI/II/I BBIIIOJIHEHHOI'O AOMAIITHETO
3aJaHusT U B TIPOLIECCE BBIOTHCHUS
3aaHUN.

Peghnexcusnas: 3amoHeHue aucra
pedIeKCun B KOHIIE YpOKa

1.5.

CTpyKTyphl
nanaeiX B Pandas

IIOMCK, OYUCTKA,
peoOpa3oBaHue,
opraHu3anus u coop
JAHHBIX, CTPYKTYPBI
nmaHHbeIx B Pandas,
CTPYKTYpa JaHHBIX Series

Ananumuueckas: aHaiu3 BBIIOTHEHHBIX
JOMalITHUX 3aI[aHI/If/'I; BBITIOJTHCHUEC
3aJ[aHu#l 110 CTAHIHSM.

Ilpakmuueckas: BBIIOTHCHUE 3aaHUM
10 CTAHIIUSAM, BBITOJHEHUE TECTa
Kommynuxayuonnas: OTBETHI Ha
BOITPOCHI YUUTEISI, yYaCTHUE B TPYIIIOBOM
00CYX/ICHUU TIPU BBITTOJITHEHUH 3aJaHUN.
Pegprexcusnas: 3an101HEHHE JIUCTA
pedIIeKCUH B KOHIIE YPOKa

1.6.

Crpykrypa
nmannabix Datafram
e

CTPYKTYpa JaHHBIX
DataFrame, cnoBaps,
CIUCOK, (pyHKIINA

read csv, meronsl head u
tail

Oxcnepmuas: TOUCK U 00OCYyXIeHUE
OmMOOK MO pE3yJibTaTaM BBIIOJTHEHUS
3aaHUuN

Ananumuyeckas: aHaIu3 BbIIOJIHEHHbBIX
MPAKTUYECKUX 3aJlaHUl, TMOUCK OIIMOOK
U uX 00OCHOBaHHWE, aHaNU3 (parMeHra
koja (3aganue 4),

Ilpakmuueckas: BbIIOJTHEHUE 3aJaHUN
Ha co3naHue oObekta DataFrame wus
cioBaps U M3 chnucka cnuckoB (1 atan
ypOKa), BBHIMOJIHEHHE 33JaHUi  Ha
CUMTHIBAHUE W BBOJ JAHHBIX, AaHAIU3
koga U T.JA. (2 u 3 odTambl ypoka)
Kommynurxayuonnas: OTBETHI. Ha
BOMPOCHl  yYWUTENs,  y4dacTHe€  BO
¢poHTanbHOM Oecene M TPYHNIIOBOM
00CYKJICHUH TPU BBIMOJTHEHUHN 3aJaHU.
Peghnexcuenas: 3anonHeHue aucTa
peduiekcun B KOHIIE ypOKa

1.7.

JocTtyn k TaHHBIM
B
cTpykTypax Panda

DataFrame, ¢pyHknus
display(), metoast loc u
iloc; BEIBOJ JAHHBIX IO

Ananumuyeckas — TpH
3aaHuI
Ilpakmuueckas TIpAU BBITIOJIHEHUU BCEX

BBIITOJIHEHUHN

S METKaM M Cpe3aM METOK, 3aJJaHui (MHIUBUIYaTHHO H B
WHJIEKCAM | Cpe3aM MUKPOTPYITAx), TPHU  BBINOJHEHUU
HMHJIEKCOB B Series; MPaKTUICKON PabOTHI.
BBIBOJI JAHHBIX no | KommyHnuxayuonuas: OTBETEI Ha
aTpulyTaM, cpe3aM METOK | BOIPOCHI YUUTEIS, ydactue BO




" JOTUYCCKUM yCJ‘IOBI/IHM B
DataFrame

(pOHTAIBHOM OINpPOCE U TPYNIIOBOM
00CYKJICHUH TPH BBIMIOJTHEHUHN 33 JaHUH.
Pegprexcuenas: 3anioTHeHHE JIUCTA
pedJuiekcuu B KOHIIE YpoKa

1.8. Pa6oTa ¢ npoctas GuIbTpanus, Ananumuyeckass ~ TPU  BBIIOJTHCHUH
MPOITYCKaMH B byHkuus query, 3aJaHUii W OTBETOB Ha MPOOJIEMHBIC
JTAHHBIX JIOTHYECKUE YCIIOBHSI, BOIIPOCHI.

IPOIYCKH JTaHHBIX, Ipakmuyeckasn npu BBITTOJIHEHUH

Mertoabl dropna, fillna 3a/IaHM B Tapax.
Kommynukayuonnas: ydactue BO
(dbpoHTANIBHON Oecesie 10 OOCYKICHUIO
JIOMAIIIHETO 3aJaHus (MOJAEIbh ypOKa —
nepeBepHyTOe 00yUCHHE).
Peghnexcusnas: 3anonnenue amcra
peduiekcuu B KOHIIE YpOKa

1.9. Pabora co uHpOpManus O JaHHBIX, Ananumuyeckas TP BBIIOJHEHUU
CTPYKTypaMu Metoabl info u describe, MPAKTUYECKOTO 3aJlaHus Ha YTCHHUE
naHHbIX B Pandas YHCIOBBIC U JTaHHBIX W3 Tabiuubl uHbOpMaAMH 00

KaTeropualibHbIC Urpokax (QyTOOJNBHBIX KIyOOB, B TOM
NpU3HAKK, arperupyroiue | gyucie ¢ npumeneHneM meron describe();
¢ynkuuu: value counts, npu BBINOJIHCHUH 3aJJaHHs Ha
unique, nunique, groupby | uccnenoBanue arperupyromux GyHKIHUI;
Meroapl min(), max() wu | [lpakmuueckas:  TpU  BBITOJTHCHUH
mean();00beIMHEHUE 3a/IaHH, B TOM YHCIIE CAMOCTOSITEIHHBIX
TaOMUII  C  TIOMOIIBIO | U HUCCIENOBATEIbCKUX IMPAKTHYECKUX
METO/a merge, mapameTpsl | padoT.
on u how Kommynukayuonnas: y4dacTue BO
(dbpoHTaNBHON Oecene MO O0OCYXKICHUIO
JIOMAIIIHETO 3aJaHus (MOJAEIbh ypoKa —
HepeBepHyTOE 00yUeHHE).
Pegnexcusnan:  3amonmHeHWe — JMCTa
pedaekcun B KOHIE ypOKa

1.10. | Onepanuu Hax pocTeimme Ananumuyeckas:  TPU  BBIIOJIHEHUH
JTAaHHBIMHU. apudmMeTHuecKue 3aJaHWii ¥ OTBETOB HAa YTOYHSIOIIUE WU
ApudmeTndeckne | omepatopbl, JIOTUYECKUE | IPOOIEMHBIE BOMPOCHl Y4YUTENs TMpU
U JIOTUYECKHE OTIepaTophl, ONEPAIH HAJl | BHIMOJHEHUH 33JaHUH, IPU BBITOJTHEHUN
orepanuu cronbmamu  natadpeiima, | 3a1aHU Ha JIOTUYECKUE OMepaIuu IMpH

MPUCOSANHCHUN CepUr K | QUIbTpaluy JaHHBIX

natadpenmy; byuakuuu | [lpakmuueckas:  TpU  BBIIOJHEHUH

query, str.match, | 3aganuii Ha MTOBTOPEHHE

str.contain apu(pMeTHIECKUX u JIOTHYECKHUX
oreparopoB B Python; mpu BeImomHeHHN
3alaHUil C HOBOM NEPEMEHHOM sum; Ipu
BBIMIOJIHEHUH 33JaHUH Ha JIOTUYECKHE
oTiepaIyy ¢ JaHHBIMU.
Kommynuxayuonnas: ydacTue BO
(pOHTATBHOM OOCYKICHHH.
Pegpnexcuenasn:  3amolHEHHWE — JIACTA
pedJuiekcuu B KOHIIE YpOKa

1.11. | Cratucruueckue MeTos describe, unciaoBele | Anarumuueckas npu OCBOECHHU
JAaHHBIC U KaTeropraibHbIe CriocoO0B  BBIYUCIICHUS  Pa3IUYHBIX




HIOKa3aTeH;
MHWHHUMAJIBHOC,
MaKCHMAJIbHOE M Cpe/IHee
apupMeTHIecKoe
3HAYCHHS, KBApTHIH U
CTaHAApPTHOE OTKIOHEHUE

CTaTHUCTUYECKUX nokaszarenen u
3aKpPCIUICHUN qucpes BBITIOJTHCHUE
3a7laHu; npu CpaBHEHUU
CTaTUCTHYECKUX roKazareeu (Ha
puMepe).

Ipaxmuueckas npu BBITIOJTHCHUH
3alaHuil  Ha BBIYUCIIEHUE MEIMaHBI,

CTAaHAAPTHOT'O OTKJIOHCHHA U KBAPTUJIH.

Kommynurxayuonnas: ydacTue BO
(pOHTATBHOM OOCYKICHHH.
Peghnexcusnas:  3amollHEHHWE — JIMCTA
pedJuiekcuu B KOHIIE YpoKa
1.12. | OnucarensHas MeTons! info, describe, Ananumuyeckass ~ TPU  BBIIOJTHCHUH
CTAaTHCTHKA min, max, mean, yCIIOBUSl | 3aJIaHUN  TPAKTHYECKOM paboOThl Ha
GUIBTPAIUH TaHHBIX, NPUMEHECHHUE CTAaTHCTHYECKHX METOJIOB,
CTATHCTHKA I10 a TaKKe TMPH COCTABJICHUM 3aJaHUSI HA
KaTeropuaibHbIM CJIOXKHBIC YCIIOBUS (DUIIBTPALIMK JaHHBIX
napamerpam, GUIbTPANUsS | U CTATHCTUYECKUX METOJIOB.
JIAaHHBIX, CTaTUCTHYECKHe | [Ipakmuueckast pu BBIITOJTHEHU U
METO/IBI 3aJIlaHU M.
Kommynukayuonnas: y4dacTue BO
(dbpoHTaATBHOM 00CyKIeHUN
NpoOJEeMHBIX CHTyallud, OTBETHl Ha
BOIPOCHI, OOCYKJEHHUE B rpyIIax.
Peghnexcusenas:  3amoilHeHHWE — JIMCTa
pedIIeKCUH B KOHIIE YPOKa
1.13. | bubOnuoreka BU3YalIH3aIsl JaHHBIX, Ananumuueckas: npu BBIIEJICHUHU
BU3YaTH3aI[uN MIPEUMYIIIECTBA JUarpaMM | MPEUMYIICCTB BU3yaIH3alluu TaHHBIX 10
JIAHHBIX 1 rpauKOB; BUIbI UX TaOJIMYHOTO MPEICTABICHHS.
JUarpamm; OUOIHOTEKH Ilpakmuueckas:  TpU  BBINOJHCHUN
Pandas, Matplotlib, NPaKTHYECKHX  3aJaHMid B MalbIX
Seaborn u moctpoenue rpynnax (1 aram  ypoka); mpu
rpaMKOB U JHATPAMM C BBITIOJIHCHUH TIPAKTHYECKOW padboThl (2
MTOMOIIIBIO ITHX JTan ypoka)
oubsnunorek, meroasl plot, | Kommynukayuonnas: OTBETHI Ha
hist, scatter, joinplot, BOTIPOCHI YUUTEII, bpoHTaTBHOE
pairplot, countplot. o0CyXJieHue U OOCYKICHHE B MallbIX
rpyrmnmax
Peghnexcusnas:  3amonmHeHHWe — JIMCTa
pediekcun B KOHIE ypOKa
1.14. | IToctpoeHue TUTIBI CPABHEHHU U TUTIBI | AHanumuueckass —~ TPUA  BBITOJHCHHUU
rpadukoB JUarpamm, rmpasuia 3aJlaHUi Ha TOCTpOeHHE TpaduKOB C

o OpMIICHUS TUaATpamMM;
METO/Ibl OMOJINOTEKH
Pandas nist HacTpoiiku
BHEIIHETO BH/1a IpauKOB;
METOJIbI OMOINOTEKU
Matplotlib ans
MOCTPOEHUS U HACTPOUKHU
BHEIITHETO BUa rpad)uKoB

MOMOIIBI0 MHCTPYMEHTOB OMOIMOTEKU
Pandas (otam 2 ypoka) m OuOIMOTEKH
Matplotlib (atam 3 ypoxa).
Ilpaxmuueckas npu BBITTOJTHEHUH
3aJaHUil Ha TMOCTpOeHHe TpaduKoB ¢
MOMOIIbI0 WHCTPYMEHTOB OHOIMOTEKH
Pandas u 6ubamorexu Matplotlib.
Kommynuxayuonnas: ydacTue BO
(pOHTATILHOM O00CY)KJIEHUH JOMAIIHErO




3aJaHusd M TpaBMI  TOCTPOEHUs
rpadukoB (1 3Tanm ypoka), BBITOJTHEHHBIX
3aJaHuid Ha 2 1 3 3Tamax ypoka.
Peghnexcusnaa:  3amnonneHue
peduiekcuu B KOHIIE YpOKa

JHUCTa

1.15. | Iloctpoenue MeTonsl hist u scatter, Ananumuueckas: BBIIOJHEHUE 3aIaHUN
JuarpaMm MPUHITUTIBI TTOCTPOCHHUS Ha mocTpoeHue B Matplotlib nuarpamwm;
CTOJNOYATHIX AUATPAMM, Ha BBIOOp BUAA CTONOYATON AHArpaMMbl
¢dbyHkuwms pivot table, JUTSL JTYYIIeH BU3yaJIM3allii JAaHHBIX
MeToA bar u ero Ilpakmuueckas: BBIOTHEHUE 3aJJaHUN U
napameTpsl CaMOCTOSITEIIbHOW MTPAKTUIECKON paboThI
Ha IMOCTPOEHUE CTONOYATHIX AHArPaMM
Kommynukayuonnas: npu o0OCYXISHUU
JIOMAIIIHETo 3aJlaHus (11e1ecoo0pa3HOCTh
NOCTPOCHHUS  CTOJOYATHIX  JHUArPaMM,
BH/IBI CTONOYATHIX Jarpamm,
II0CJIEIOBATEIBHOCTD I1aroB o
MOCTPOCHUIO  CTOJIOUYATBHIX JUArpamm);
NP OTBETAX Ha YTOYHSIOUINE BOIPOCHI
YAUTEIIS
Pegpnexcusnan:  3amonmHeHWe — JMCTa
pedIIeKCUN B KOHIIE YPOKa
1.16. | Hacrtpotika METO/BI ¥ TIapaMeTpbl sl | AHaiumuueckas: NPU CaMOCTOSTEILHOM
BHEITHETO  BHJA | HACTPOUKH BHEIITHETO | WJIM B TIApaX BBIMOJIHCHUU MPAKTHICCKUX
JarpaMm BUJIA, THECTOTPaMM, | 3aIaHUH 110 0(OPMIICHUIO THATPAMM.
CTONOYATBIX W TOYEUHBIX | [Ipakmuueckas: caMOCTOSITENIbHAS WA B
JarpaMm napax  BBINOJIHEHHE  MPAKTUYESCKHX
3aJlaHui TI0 OOPMIICHHIO JTHATPaAMM.
Kommynukayuonnas: npu o0OCYXICHUU
JIOMAIITHETo 3a/1aHus (padoTa B mapax)
Pegnexcusnan:  3amonmHeHWe — JMCTa
pedaekcun B KOHIE ypOKa
1.17. | bubnuoreka oubimoreka NumPy, | Ananumuueckas: TpU BBIJCIEHUN W
NumPy (4) MaccuB; MaccuB B NumPy, | GopMyIHpOBaHUU  pa3iIudyuii  MEXIY
XapaKTePUCTHKHU MaccHBaMH, CepHsIMH U naTadpeiiMaMu;
MacCHBOB, UX OTJIMYHME OT | TIPW BBHIMIOJHEHUH MPOOIEMHBIX 3a1aHUMH;
M3BECTHBIX paHee | MpU BBIMOJHEHUU 3aJaHU UTOTOBOM
CTPYKTYP JAHHBIX, | KOHTPOJIBHOH  paboThl Mo  TeMme
pa3sMepHOCTh MaccuBa, | oubnuoreka NumPy.
TUN JaHHBIX, JOCTYN K | [Ipakmuueckasi IpA BBITIOJHEHUU TECTa

AIIEMEHTaM MacCHBa;
pabotra Cc  MaccuBamMH
NumPy: coznmanue, BBIBOJ
DIIEMEHTOB MaccuBa,
oTiepaIuy HaJl MaCCHBaMU

(1 sram 4 ypoka); mpH BBIIOJHEHUU
MPAaKTUYECKUX 3aJaHUM Ha CO3JlaHHE
MaccuBoB B Python, mpu BbImomHEHUH
KOHTPOJbHOM  paboTBl MO  TeMme
6ubnuoreka NumPy.
Kommynukayuonnas: Tpu 0OCYXKIESHUH
JIOMAaIllHero 3agaHus (pabora B mapax);
NpHU  BBHIMOJHEHUH 3aJaHWid B MaJIbIX
rpymnmnax, Opd y4acTUU B OOCYXIEHHH,
P OTBETaX Ha BOMPOCH! YUHTEIIS

Pegb]leKCMGHCZ}ZZ 3aIlI0OJIHCHHUEC JHUCTa




pediekcun B KOHIE ypoKa

1.18- | IIpoekt OcHOBHbBIE NMOHATHS TEMBI | Anarumuueckas  TPU  BBIIOJHEHUU
1.19 «Uccnenosanue «Python IUIA Data | 3agaguii MO0 HMCCIENOBAaHUIO JaHHBIX
naHHbIx».  Yacth | Science» (BBIIIOJIHEHHME  MPOEKTa B MaJbIX
1, Yactp 2 rpyInax).
Ilpaxmuueckas npu BBITTOJIHEHUH
IIPOEKTA.
Kommynukamuenaa: npu 00CyXIeHUU
JIOMAIITHETO 3aJaHusl, MPHU BBITOJIHEHUU
MPOEKTa B MAJIBIX TpyIIax
Peghnexcusenas:  3amoiHeHue — JHCTa
pedJuiekcuu B KOHIIE YpoKa
1.20. | O600wmenue u | Series, DataFrame, | Anarumuueckas: npu CO3JaHUU
cUCTeMaTH3alus CTaTUCTHYECKUE METOJIbl, | CAHKBEHHHOB ¥  BH3YyaJIbHOH  KapThl
OCHOBHBIX pabora c NumPy; | 3nanuii (06001IeHHE, CHCTEMAaTH3aITUs )
NOHATUH  TEeMbl | MOHATHS, W3y4eHHble B | [Ipakmuyeckas pu CO3/1aHUU
«AHanmu3 JNaHHBIX | Kypce «AHalM3 JaHHBIX» | CAHKBEHHOB M  BU3YAJIbHOHM  KapThl
c 3HaHUM.
HCIIOJIb30BaHUEM Kommynuxamusnas: obcyxxaeHue B xone
Python» BBITIOJIHEHHSI 3aJaHUl WU TPE3EHTALHNHU
pe3ynbTaToB  paboThl, OTBETHI  Ha
BOTIPOCHI
Peghnexcusnasa:  3amonHeHue — JHCTa
pedIIeKCUN B KOHIIE YPOKa
1.21. | UtoroBas OCHOBHBIE TOHSTHS TEMbl | AHaiumu4eckas MPU BHINOIHEHUH TECTa
KOHTPOJIbHAS «Python JUTS Data | © 3amaHuss UTOroBOM  KOHTPOJIBHOMN
paboTta Science» paboThl MO HCCIEAOBAaHUIO JaTa CeTa C
uHpopManuei o maccaxxupax TuraHuka
Ilpaxmuuyeckas TpU BBIMOJIHEHUHU TeCTa
o  paszueny,  3aJaHhsl  UTOrOBOM
KOHTPOJIbHOH paboTHI.
Pegonexcuenasa:  3anmonHeHue — JHcCTa
pedekcun B KOHIIE ypoKa
2. MamunHoe o0yueHue
2.1. [Tonstue u Buabl | MIcKycCTBEHHBIH Ananumuueckas TpPU  CPAaBHUTEIHHOM
MaIIMHHOTO WHTEIUICKT, NOJIXOJ, | aHaJIM3€  MOAXOAOB:  OOy4YeHHe ¢
o0yuyeHus OCHOBAHHBIM Ha MpaBUIaX, | yd4UTeIeM U 00yueHue 0e3 yuuTels; Ipu
MAaIIMHHOE oOydeHue, | OTBETaX Ha BOMPOCHI U (POHTATHLHOM
ucropus pazsutuss MM B | 00Cyk1€HUN BOIIPOCOB MO NPE3EeHTAIHH.
urpax, coepsl | [Ipakmuueckas npu BBITTOJTHEHUH
OPUMEHEHHUs MAIIWHHOTO | 3aJjaHUi MPAKTUYECKOH paboThI.
oOyuenus; oOyueHue ¢ | KoMMyHukayuoHuas: OTBETHI Ha
yuuteneMm, oOydyeHue Oe3 | BOMPOCHl  y4uTeNlsd,  ydacTue  BO
YUHTEIS, 3aja4a | pOHTAIILHOM 00CyXIeHUN pu
perpeccuy, 3aja4a | BBIOJIHEHUH 3aJaHUH.
Kiaccupukauuu, 3anada | Pegnexcuenas: — 3allOJHEHUE  JIMCTA
KJIacTepH3allny, oTOOp | pedyiekcuu B KOHIIE YpOKa
NaHHBIX  JUII  MOJIENH
MaIIMHHOTO O0Y4YeHHUs
2.2. AHanu3 u | MammnHoe o0ydyeHue c | Anarumuyeckas: MPU MOUCKE OTBETOB Ha

BU3YyaJIN3alud

YUYUTCIIEM, MalnIMHHOC

BOIIPOCHI B X0I¢€ O6CY)K,Z[CHI/I${




JAHHBIX oOydyeHue 0e3 y4yuTels, | BHIIOJHEHHOTO JOMAlIHEero 3aJaHus,
3aja4a perpeccuu, 3agada | mpu BBITIOJTHCHUH 3a/laHui
Kkinaccuukanuu, 3a7ava | IPaKTUIECKON pabOTHI.
KJIaCTepU3alNY; Ilpakmuueckaa:  npu  00OCYXIEHUU
Ooubnuorekn pandas U | BBIIOJHEHHOIO JIOMAIIHEro  3a/aHMUS;
matplotlib, 4yTeHHUE | MPH (PPOHTAIBHOM OIpoce U Oecene, Mpu
TaOJIMYHBIX JAHHBIX, | BHIOJHEHUU 3aJaHUl  IPaKTHYECKOI
CTaTUCTHYECKUE paboThI.
MOKa3aTelnu, MOCTpoeHUue | KoMMYHUKAYUOHHAS: OTBETHI Ha
JUarpamm BONPOCHI  YYWTENs,  y4dacTue  BO
(hpoHTATBHOM 00CYyXICHUU npu
BBINOJIHEHUH 3a/IaHUM.
Peghnexcusnas:  3amoiHeHue — JHCTa
peduiekcuu B KOHIIE YpoKa
2.3. bubnuorexu MamunaHoe oOy4yeHue ¢ | Ananumuyeckas: OTBETHI Ha BOIPOCHI
MAaIIMHHOTO yuuteneM u 0e3 yuurensd, | (aHaJM3 BOMPOCOB M TIOMCK OTBETOB)
0o0y4eHus ero MIPEUMYIIECTBa, | GPOHTAIBHON Oecenbl; aHaIU3 TpaduKoB
MOCTAaHOBKA IEJIM M 3a]a4, | MOJeNIell MAaIIMHHOTO OOYYeHHUs Tpu
aHanu3 TaHHBIX, | BeITONHEHUU 3afgaHus «[IpoGiembr B
oOyuaromas U | 0Oy4EeHUHU MOJIEIHY.
TPEHUPOBOYHAST BBIOOpPKH, | [Ipakmuueckas: TIOUCK OTBETOB Ha
3ajjaya perpeccuu, 3ajgada | BOMpockl  (pOHTANbHOW  Oecedpl |
KJIacCU(UKALMU, TECTOBAasl | BOMPOCHI YUUTENsI B XOJI€ YPOKa.
u TpeHupoBouHas | Kommynukayuonuas: ydactue BO
BbIOOpKa, mepeoOydeHue, | ppoHTanpHOM Oecene 1o Marepuana
HEe000y4eHue, OpeApAYIIero  ypokKa, ydacTue B
ONTUMAaJbHAS MOJIeNb, | OOCYXJACHUH TPHU BBHIMOJIHEHUU 3a/laHus
KpOCC-BaJTU/IaIlus; B MHUKPOTpYIIIE MO aHadu3y rpadukoB
oubnnoreka sklearn, | MamIMHHOTO OOYYEHHUSI.
ATaIbI noctpoeHus | Pegexcuenas: 3an0JHEHNE JINCTA
MOJIEIH MalIMHHOTO | pedIeKCHH B KOHIIE ypOKa
o0yudeHus Ha Python
2.4. JInHelHas IIOHSITHE JTUHEWHOH | AHanumuueckas. aHaan3 pabOTHl MOJIEITH
perpeccust perpeccum, 1eneBasi | JIMHEHHON perpeccun (ox6op
byHKIHS, TuHeHoe | Ko (UIIMEHTOB JTUHEHHOTO YpaBHEHUS
ypaBHEHHE, C HECKOJIbKMMHU TIEPEMEHHBIMH); aHaJH3
rOMOCKEJaCTUYHOCTb 3ala4,  MPEJCTABICHHBIX  Y4HUTEJEM,
JAHHBIX; JTaNbl CO3JaHMS | BEIOOp M3 HUX 3a/1a4 PErpeccuu; 3aJaHne
MOJIEIH MalIMHHOTO | Ha aHaJIW3 TpapuKOB M BBIOOP U3 HUX
oOyueHus, noJ00p | TOT0, KOTOPBIM COOTBETCTBYET MOJENU
KO3 PHUIIHEHTOB JUHEHHON perpeccuu; aHaau3 TOUYCYHBIX

JIMHEWHOTO YpPaBHEHUS

rpadguka U BBIOOp cpeau HHUX Habopa
JAHHBIX, MOIXOMAIMX IS  peLIeHus
3a7a4¥ JIMHEMHON pEerpeccuu; CO3/1aHHe
MOJIEIM  MAIIMHHOTO  OOydeHus Ha
Python.

Ilpaxmuueckasa: pelleHne 3agad4 Ha
BBIOOp (M3 MpENCTaBICHHBIX YUHUTEIEM
3aJad) 3aJad  perpeccuu; Ha BBIOOD
Habopa  JaHHBIX (MO  rpadukam),
NOAXOMAUIMX JJIs  PEUIEHMs 3a/adu




JUHEHHON perpeccuu; pa3bop 3amauu
MAIIMHHOTO O0yYEeHHS
Kommynukayuonnas: ydactue BO
(pOHTaTBbHOM OOCYXIEHUH OCHOBHBIX
BOIPOCHI TEMBI - JMHEWHas (YHKIUS U
JUHEWMHOE YpaBHEHHE, KOTOpBIE YXKE
U3y4aInCh B Kypc€  MAaTeMAaTHUKH;
o0CyXJIeHue 3a/1a4 10 TrpaduKam.

Peghnexcuenas.  3amoiHeHue — JHCTa
pedJIiekcuu B KOHIIE YpoKa
2.5. Henuuelinnie Co3nanune, oOydeHue W | Anarumuyeckas:  CO3JaHUE  MOJEIH
3aBUCUMOCTHU OLICHKA MOJICIH JIMHEHMHOW | JIMHEMHOW pEerpeccud Ha OCHOBAHUM
perpeccuy, BU3yalu3alus | MPOCTONM  TaONUIBI C JaHHBIMH O
JTAHHBIX Ha Python; | 3apruiatax COTpyIHUKOB, HAaXOMASIIUXCS
HEJIMHEWHBIM  (QYHKIMH, | HA Pa3HBIX JOJDKHOCTSX; HalUCcaHHe
rpaduku ¢byHKUIMH; | Kona.
MOJIMHOMHAIILHOE Ilpakmuueckas: pelieHue 3agad  Ha
npeoOpas3oBaHue CO3JJaHME MOJENH JIMHEHHOM perpeccuu,
JUHEHHOHN perpeccuu OTBETHI Ha BOIIPOCHI YUUTEINS
(moBTOpEHHE Marepuaga MaTEMAaTHUKH);
BBITMIOJTHEHHE 3a/1aHus Ha
MOJIMTHOMHUATIbHYIO perpeccuio,
HalMCaHWe KoJa JJid TpelCcCKa3aHus
3HAYECHHS] HOBOW MOJIENIBIO M TIOCTPOEHHUE
rpaduKOB UCXOTHBIX JaHHBIX U MOJIEIIH.
Kommynurxayuonnas: ydactue BO
(bpoHTanbHOM O0OCYXXJIEHUHU, OTBETHI Ha
BOIIPOCHI yUUTES.
Peghnexcusnasa:  3amonHeHue — JHCTa
pedIIeKCUN B KOHIIE YPOKa
2.6. Knaccudukanms. Knaccudukanms, Ananumuueckas: TIOUCK OTBETOB Ha
Jloructuueckas JIOTUCTUYECKAs] perpeccusi, | MpoOJIeMHBIE BOIPOCHI U PEIICHUE 3a/1aY;
perpeccust (2 | nuHelHBIN CaMOCTOSATENIbHOE COCTAaBJIEHUE MOJIEIU
ypoKa) Kiaccudukarop, JIOTUCTUYECKON perpeccun TUTSt
THIEePIUIOCKOCTD, peCKa3aHus BEPOATHOCTH B
OuHapHas ommpkaimue 10 JeT  uImeMUYecKon
KIaccU(pUKaus, 0oje3Hn  cepiala [0  Pa3NUYHBIM
MYJIBTHKJIACCOBAast MpU3HAKaM
KIIacCU(pUKALIUS; Ilpaxmuuyeckas: OTBETHI HAa BOMPOCHI,
JTUHEHHOE ypaBHEHUE, | TOAOOD MIPUMEPOB 3a/1a4
KOdHUITUEHTHI KIIacCU(pUKALINH; OTBETHI Ha
JUHEWHOTO  ypaBHEHHS, | MPOOJEMHBIE BOMPOCHI MIPH OOBSICHEHUHU
pacrnoyioxKeHue TOYKH | HOBOTO MaTepuana; pelieHHe 3aqad Ha
OTHOCHUTEIILHO  TIPSIMOM, | 3aKpeIyIeHHe HOBOTO MaTepuaia Iio
OTCTYII o0BeKTa; | TeMe; ydacThe BO (DpoHTambHOU paboTe
co3maHue, oOydeHWe W |Ha 3-eM JTame  MepBOro  ypoKa,
OIIEHKA MOJIENIA | CAMOCTOSITEIbHOE COCTaBIEHUE MOJENU

JIOTUCTHYECKON PETPECCUHA

OmuooK,
KayecTBa

Marpuna
METPUKHU

JIOTUCTHYECKOH perpeccuu (ypokx 2)
Kommynukayuonnas: y4JacTHe B
00CYXJIEHIH T€CTa U OCHOBHBIX MOHSITHIA
TEMBI; OTBETHI HA BOIIPOCHI YUUTES;




JIOTUCTUYECKOU
perpeccuu, MOJEIIb
JIOTUCTUYECKON perpeccuu
Ha Python

Pecgprexcusnas: 3amoHEHNAE TUCTA
pediiekcuu B KOHIIE ypoKa

2.1. JepeBbs Martpuua omuooK, | Anarumuueckasa: TIOUCK OTBETOB Ha
pemennii. Yacte 1 | MeTpuku KayecTBa | BOMPOCHl yYUTENS MpPH  OOCYKICHUU
JIOTUCTHYECKOMN METPUK KauecTBa JIOTUCTHYECKOM
perpeccuu, MOJIEJb | pErpeccuu; CaMOCTOSITEJIbHOE
JIOTUCTUYECKON PErpeccHH | COCTaBICHHE MOJIEIN  JIOTUCTHYECKON
Ha Python perpeccuu IE npecKa3aHus
BeposTHOCTH B Ommwkaiimme 10 Jer
UIIeMUYecKod Oole3Hu cepaua 1o
Pa3IMYHbBIM PU3HAKAM.
Ilpakmuueckas: OTBETbI Ha BOIIPOCHI
YUUTEISI; CAMOCTOATEILHOE COCTaBJICHHE
MOJIENIA JIOTUCTHYECKOW PErpeccuu s
peICKa3aHus BEPOATHOCTH B
ompkaimue 10  JeT  uIeMUYecKou
0oje3Hu  cepauna [0  Pa3IUYHBIM
NpU3HAKaM
Kommynuxayuonnas: ydacTue BO
(GpoHTaTBHOM  OOCYXJEHUU  METPHUK
Ka4yecTBa JIOTUCTUYECKON PEerpeccuu;
Peghnexcusnas: 3amonnenue amucra
peduiekcHy B KOHIIE ypOKa
2.8. CryqaifHblii 1ec JIEPEBO petieHu, | Anarumuueckasn: GppoHTaNbHAS paboTa
aTpuOyTHI, y4uTENIeM Ha 2 dTare ypoka
3¢ (HEeKTUBHOCTH Ilpaxmuueckas: peanuzanus
pa3ouenus, riyOuHa | ciaydaitHoro jeca Ha Python ¢ moMorbio
nepesa, wunesi anroputma | Random Forest, mapamerpsr Random
CIIy4aifHOTO neca, | Forest ans 3anau kinaccudukanuu u
TIPHHITATT MYIPOCTH | PETPECCHH
TOJIIIBI, chay4yallHeld Jec | KommyHukayuonnas: yJacTtue B
JUIsL  pelieHus  3ajJadM | rpynmnoBoil pabore Ha | a3Tame ypoka
KIaccupuKaum U | (OTBETBI Ha BOIPOCHl pPehIEKCUBHOTO
perpeccun acce), ydacTue Bo (DpOHTaIBHOU paboTe
Ha 2 JTarne ypoka.
Peghnexcuenas:  3amonHeHue — JHCTa
pediekcuu B KOHIIE ypoKa
2.9. Knacrepuzanus MalmHHOe oOyueHue 0e3 | Ananumuueckas:  peuieHue  3amadu
yuuTens, KiaccuuKamus, | KiacTepu3aun Ipaxmuueckas:
KJIACTEPH3AINs, AITOPHTM | PElICHHE 3a7a9u KJIaCTepH3aIlnH,
K-cpennux, [IEHTPOU/I, | BHIOJHEHUE MPAKTUYECKON PabOTHI.
paccTosiHue Mexay | Kommynukayuonnas: ¢dpoHTaNnbHOE
TOYKAMH oOCyKJeHHe 3a/laydl  KJIacTepU3allHH,
BBITIOJTHEHUE TPAKTHYECKOW pPabOTHI B
MUKpOTPYIITIE; OTBETHl HA  BOIMPOCHI
YAUTEIIS.
Peghnexcusnas: 3anonnenue aucra
pediexkcun B KOHIE ypOKa
2.10. | IIpoekr. MallMHHOE O0y4eHune ¢ | Anarumuueckas: npu pa3paboTke




[IpencraBnenue
MPOEKTa

yUHUTENEM, 3ajaya
KJaccu(UKaluu, METPUKU
OLIEHKHU Ka4yecTBa
KIIaCCU(UKALMU;  ATarbl
pa3paboTku MOJIeNU
MalIMHHOTO o0OyueHus,

aHaJU3 JIaHHBIX, CO3JJAHHE
U 00y4eHue MOJICIH,
orneHka  3(dekTuBHOCTH
paboThHI MOJIENH

MOJICIA  MAIIMHHOTO  OOy4YCHHS
pelIeHus 3a1auu KiiaccupuKamum
Ilpakmuueckas: TIpH BBHITOJHEHUH B
KOMaHJe TPOeKTa Mo  pa3paboTke
MOJICNIA  MAIIUHHOTO OOY4YeHHs IS
peleHus 3a/1a4n KiaaccupuKaiuu
KommyHnukayuonnas: OTBETHI aH
Borpocsl yuutens (1 atamn ypoka),
00CyXJIeHUE B KOMaHJIE B IPOIIECCEe
BBITTOJTHEHUS ITPOCKTA,

Peghnexcusnas: 3amoHeHue aucra
pedIeKCUN B KOHIIE YpOKa
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211 [Tpoekt «OCHOBBI | MOHSTUE U BUJIBI Ananumuyeckas: npu CO3/1aHUU
MaIIUHHOTO MalIMHHOTO 00Yy4YeHMUs, CMHKBEHHOB M  BHU3YaJlbHOM  KapThbl
00yJeHUS» JUHEWHas perpeccus, 3HaHU# (0000IIEeHNEe, CHCTEMATH3AIIHS )

JIOTUCTHYECKas perpeccust, | [lpakmuueckas pu CO3/1aHUU
JIEPEBbS PEIICHU, CUHKBEMHOB W  BU3Y&JIbHOM  KapThl
CIIy4YaiiHBIi Jiec, 3HAHUM.
KJIacTepu3alus; NOHATHS, | Kommynuxamuguas: 0OCYX ACHHUE B XOe
M3YYEHHBIE B pa3jelie BBITIOJIHEHHST 33/JIaHUM W TIPE3eHTAIluU
«MammHHOe 00ydeHue» pe3ynbTaToB  paboThl, OTBETHI  Ha
BOIPOCHI
Pecghnexcusnas: 3anomHeHune mucta
pedIIeKCUH B KOHIIE YPOKa

2.12. | UrtoroBas MOHATHS, W3Y4YCHHbIE B | AHaiumuueckas: IPU BBHITIOTHEHUH TECTa
poekTHas pabora | pasuesne «MamuHHOE | 1 3aJaHus HWTOrOBOM  KOHTPOJBHOU

oOydeHue» paboThl Ha KiIaccU(UKAIMIO anelbCHHOB
U rpeindpyToB
Ilpaxmuuyeckas: Tpu BBHIOTHEHUH TecTa
o  paszueny,  3aJaHhsl  UTOrOBOM
KOHTPOJIbHOH paboThI.
Peghnexcuenas: 3anonHeHue aucTta
peduiekcun B KOHIIE ypoKa

3. HeiipoceTu. BBenenne

3.1. BBenenue B HUCKYCCTBEHHBIM HEUPOH, | AHanumuueckas:  aHalnW3  OCHOBHBIX
HeWpoceTH uHpopMaImoHHas MOHSATUH W TOJXOJOB; CPABHUTEIIbHBIN

MOJEJIb HCKYCCTBEHHOT'O
HEHpOHa,
MEXHEHUPOHHBIE CBA3H,
HEHPOHHAs CETh,
CTPYKTYPHBIN MOAXOI K
MOJICJINPOBAHUIO
HEHUPOHHBIX CETEM,
HEHPOKOMIIBIOTED,
IIEPCENTPOH,
TE€HETUYECKNN aJITOPUTM,
HBOJIFOLIMOHHBIN ITOIXO0/
K MOJEIUPOBAHUIO
HEHUPOHHBIX CETEM,
KBa3uOHMOJIOTMUYECKHMA
OAXO0M K

aHalM3  pa3IMYHbBIX  MOAXO0JaxX K
MOJIEIIUPOBAHUIO VHTEJUIEKTyaJIbHON
NesITeIbHOCTH; TIOMCK  OTBETOB  HA
MPOOJIEMHBIE BOIIPOCHI YUUTENSA
Kommynukayuonnas: o0CyXIeHue
MOHATUH OTBETHI HAa BOMPOCHI YUHUTEIS,
B TOM 4HCJIe IPOOIEMHBIE.
Pegnexcusnas: 3anonHeHne IMcTa
pediiekcuu B KOHIIE ypoKa




MOJICJINPOBAHUIO
HEHUPOHHBIX CETEM,
MOJIEKYJISIPHBIN
KOMIIBIOTED.

3.2. [Ipoekt HEUpPOHHbIE ceTu, | Amanumuueckas:  aHAIU3  TOHATHIA;
CTPYKTYPHBIM MOJAXOJ K | aKTyalM3alus 3HAaHUA O MAaIlluHHOM
oOydeHHI0 Heipocerel, | 00ydueHHMM; pElIEHUE YacCTHBIX 3a/lady B

MOJIETUPOBAaHUE pamMkax  pa3pabOTKH  JABYXCIOWHOMN
JIBYXCJIOMHOM HEUpOCEeTH | HEHPOCETH.
Ilpakmuueckas:  CO3JaHUU  MOJENU
MHOT'OCJIOMHOM HEHPOCETH.
Kommynurxayuonnas: o0cyxieHue

HOHﬂTHfI, OTBCTHI HAa BOIMPOCHI YYUTECJIA.

Oprasnu3zanoHHO-Nearornyeckne ycJoBusl peaau3alum Kypca

OcBoeHMe Bcex TeM Kypca IperoiaraeT OpraHu3aluio GpoHTalIbHOM U IpynIoBoil pabore
yuammuxcs. [IpenmymectBenHo ppoHTabHAsS paboTa peaan3yercs: Ha EPBOM 3Tale ypoKa — dTare
IIPOBEPKM BBIMOJIHEHUS JIOMALIHEro 3aJaHMs W aKTyalu3allud 3HAHWHA, a Takke Ha JTare
3aKperuieHus 3HaHui. [ pynmoBas paboTa opraHu3yeTcs MPEMMYIIECTBEHHO Ha ATAIle 3aKperuIeHus
3HAaHUHI TNpH pellleHUM 3aJaHui, B OTAEIbHBIX CIIydasX — Ha H3Tale IMPOBEPKU BBIIOIHEHUS
JOMAIITHETO 3aJaHWs M aKTyaJu3aluu 3HaHWA. MeToapl mpoOJIeMHO-pa3BHBAIONIETO OO0YYECHHUS
UCHOJB3YIOTCS Ha 3Talle M3JI0XKEHHUS HOBOIO COJAEP)KaHUS 10 TeME M €ro 3aKpelyieHMH depes
CHCTEMY MPOOJIEMHBIX BOIIPOCOB 10 TEME, JOMOJHUTEIBHBIX YTOUHSIOMNX MPOOIEMHBIX BOIPOCOB
U BBINOJHEHUE NPOOJIEMHBIX 3aJaHui. J[OMOJHUTEIBHBIM METOAMYECKHM IOJXOJIOM SBIISIETCS
WCTIOJIb30BAaHUE MOJICIH «II€pPEeBEpHYTOE OOyueHHE», KOTJa YYallhecs CaMOCTOSTENbHO M3YdYaloT
TEOpPETUYECKHUI MaTepHuall JIoMa, a Ha YpOKe MPOXOJUT ero odcyxaeHue B popmaTte HpoHTaIBHON
Oecembl M 3aKpelieHHE 4Yepe3 pemeHne 3anad B MuKporpynmnax (mo 4-5 uenosek). Ilpu
OpraHu3aly ypokKa M0 MOJENU <«IIepeBEepHyTOoe OOyueHHe» pPEKOMEHIyeTcCsl MPOBOAUTH TaKue
ypOKa IBYM YYHTEJSIM, YTO 3HAYUTEIBHO IMOBBICUT 3(P(HEKTUBHOCTH YpOKa, OCOOCHHO B YaCTH
00CyXJIeHUs] y4eOHOIro Marepuana, caMOCTOSTEIbHO OCBOCHHOTO YYAIMMUCS JIOMa C IOMOIIbIO
BUJICOYPOKOB. PexoMeHyeTcs, 9To0BI B 00CYX/ICHUH MPUHSIIN YIaCTHE BCE yUAIUECS.

IIpu ppoHTaNbHOM BBIOJHEHUU 3aJlaHUsI YUUTEIIO PEKOMEH]IyeTCsl BBINOJIHATH 3aJjaHHe
MapajyieIbHO € YYallUMHUCS, KOMMEHTHPYS KaXKABIH Imar, JEeMOHCTPHPYS CBOM OJKpaH depes
MPOEKTOP U 00CYXk/1asi BBIMOJIHEHHE 33aJJaHUs C YUALIUMUCS IOCPEICTBOM YTOUHSIOIINX BOIIPOCOB.

B koHIIe kKaxa0r0 ypoka npoBoanuTcs o0sa3aTenbHas pedaeKcusi.

Huppopmayuonnoe obecneyenue. B yaeOHO-METOAMUYECKUI KOMIUIEKT BXOJAT CIEIYIOIIUE
METOAMYECKHE U ydeOHbIE MaTepHaIbL:

e IIporpamma kypca «/cKycCTBEHHOTO MHTEIIEKT» (6a30BbIi) /Ui cTapiuei mkousl (10-

11 kiacchr).

e Meroanyeckre peKOMEHIAIUH [T YUUTEIIS.

e [lnmaHbI-CLIEHapHUH YPOKOB.

e OmnopHble Mpe3eHTaIUH.

e Marepuaiibl K mporpaMMe, CoJaepKanye 3aaanus s MPaKTUIEeCKON 1

CaMOCTOSITENTbHON pabOThl 00yUaIOIIUXCSL.

e PaznmaTtouHbIif MaTepHal M CCHIIKM Ha HEOOXOAUMBIC TIPUIIOKEHUS IS TIPAKTHIECKUX

paboT, pa3MelIeHHbIE B TNIaHAX-CIIEHAPUAX YPOKOB.

TexHMUeckue cpencTBa 00ydIeHusl.

o KommnbroTeps! nim HOYTOYKH, MOAKIIOYeHHbIe K IHTepHeTy

e MynpTUMEINHHBINA TPOEKTOP

e Ckanep, IpUHTEP




@®opMbI aTTECTALMH

Bce pasnmensl mpeamnosiaraloT BBIIIOJIHEHHUE M 3alIUTy MOpOeKTOB. IIpoekThl mo cBoeit
TUIaKTHYECKON CYIIHOCTH HaleJeHbl Ha (QopMmupoBaHME CIIOCOOHOCTEH, IMO3BOJISIOIIMX
3¢ (deKTUBHO NEeHCTBOBaTh B PEajbHOM KU3HEHHOW curyaruu. Ob6nagas MMM, ydaluecss MOTYT
aaanTUupoBaTbCAd K HU3MCHAOIIMMCA YCIOBHUAM, OPHUCHTHUPOBATLCSA B pa3H006pa3HHx CUTyaluAiXx,
paboTaTh B KOMaH/IE.

[Tpu pabote Hag MPOEKTOM MOSABISETCS MCKIIOYUTEIbHAS BO3MOXKHOCTH (DOPMUPOBAHUS Y
yyalmxcss KOMIIETEHTHOCTH pa3pelieHusi npolieM (IOCKOJIbKY 00s3aTENbHBIM  YCIOBUEM
peaiM3allii METOJla MPOEKTOB B IIKOJIE SIBISIETCS PELICHUE YYalUMCS COOCTBEHHBIX MPOOieM
CpeACTBaMH TMPOEKTa), a TaKXKe OCBOCHHE CIIOCOOOB  JIESTENBHOCTH, COCTABISIOIIMX
KOMMYHHUKATHUBHYIO U HH(OPMALIMOHHYIO KOMIIETEHTHOCTH.

HpOGKTBI SABJIIIOTCA MCKIOPECAMCTHBIMH, B OTIMYHUC OT MOHOIIPOCKTOB, YaCTUYHO
BBITIOJIHSIOTCS BO BHEYPOYHOE BpEMs U IO PYKOBOJICTBOM HECKOJBKUX CHEIHATUCTOB B
pa3nUYHBIX 007acTAX 3HaHMA. Takue MpoeKThl TPeOyI0T 04eHb KBATH(PHUIMPOBAHHONW KOOPAWHAIIMN
CO CTOPOHBI CIIELUAINCTOB U CIKEHHON pabOThl MHOTUX TBOPYECKUX IpyHmn. MexnpeaMeTHbIe
IMPOCKTbBI MOTI'YT GBITB KaK HC6OJIBH_H/IMI/I, 3aTparuBaromiuMu  JIBa-Tpu IMpeamMeTa, TaK U
HANpaBIIEHHBIMM Ha pEIIEHUE JOCTAaTOYHO CIOXHBIX MpoOjeM, TPeOYIOIIMX Ccolep:KaTeIbHON
MHTETPAUi MHOTUX 001acTel 3HaHUSI.



