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HHOACHUTEJBHAA 3AIIUCKA

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

OCHOBE HOPMAaTMBHbIX JOKYMEHTOB:

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

- ®enepanbHOro 3akoHa ot 24 utonst 1998 r. Ne 124-®3 «O06 0CHOBHBIX IapaHTHUAX
npaB pedeHka B Poccuiickoii denepanuny,

- @enepanbHOrO0 TOCYJapCTBEHHOTO0 00pa3oBaTENbHOIO CTaHAApTa OCHOBHOTO
obmero obpazoanus (mamee - PI'OC OOO), yrepxnaennoro Ilpukazom MwuHHUCTEpPCTBA
npocseuenus Poccuiickoit @enepaunu ot 31 mast 2021 r. Ne 287,

- ®DenepanbHOro rocyJapcTBEHHOT0 00pa30BaTeIbHOTO CTaHAAPTa CPEIHETO O0IIEro
obpazoBanus (naiee - ®I'OC COQ), yTBEepKIEHHOTO MPUKa30oM MHHHCTEPCTBA 00pa3OBaHUS U
Hayku Poccuiickoit @enepanuu ot 17 mas 2012 r. Ne 413,

- npukaza MunucrepcrBa npocsemieHust Poccuiickoir @enepanuun ot 18.07.2022 Ne
568 «O BHeceHMHM HM3MEHEHUH B (enepanbHBI TOCYJapCTBEHHBIM 00pa30BaTENbHBIM CTaHAAPT
OCHOBHOTO 001ero oOpa3oBaHUs, YTBEPXKIEHHBIM mpuka3zoM MUHUCTEPCTBA MPOCBEIICHUS
Poccuiickoit ®enepaunn ot 31 mas 2021 r. Ne 287» (3apeructpupoBan Munioctom Poccuu
17.08.2022 Ne 69675),

- npukaza Munucrepcra npocseuieHust Poccuiickoir @enepannu ot 12.08.2022 Ne
732 «O BHeceHUU WU3MEHEHHH B (eaepanbHbIi rOCyIapCTBEHHbI 00pa30BaTENbHBIN 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),

- @enepanbHOll 00pa30BaTeNbHON MNpPOrpaMMbl OCHOBHOTO OOIIEro 0o0pa3oBaHMs
(mamee - ®OIT OOO), yrBepxkaeHHON mpuKazoM MwuHuUCTEepCTBa MpocBemieHus Poccuiickoi
®enepannu ot 18 mas 2023 r. Ne 370,

- ®denepasibHOM  00pa30BaTEIBLHON MPOTpPaMMBI  CpeaHEro o01mero oO0pa3oBaHUs
(manee - ®OII COO), yrBepkaeHHON mNpHuKazoM MuHHCTepcTBa MNpocBelieHus Poccuiickoit
Oenepanun ot 18 mast 2023 r. Ne 371,

- ITocranoBnenne [J1aBHOrO rocyAapCTBEHHOIO CaHMTapHOro Bpaya PO ot
29.12.2010 Ne189 «O6 ytBepxkaennn CanlluH 2.4.2.2821-10 «CanuTapHO-31HIEMHUOIOTHIECKHE
TpeOOBaHMS K YCIOBHSM M OpraHM3aluu oOydeHus B 001eoOpa30BaTeNbHbIX YUPEKICHUIX» (B
pen. uamenenuid Ne 1, yrB. [locTaHoBieHneM ['maBHOTO rocyJapCTBEHHOIO CaHUTApHOIO Bpaua
P® or 29.06.2011 Ne85, mu3menenunit Ne2, ytB. IlocranoBnennem ['aBHOro rocyaapCTBEHHOIO
canutapHoro Bpaua P® ot 25.12.2013 Ne72).

- ITocranoBneHne 00 YTBEP)KICHUM CaHUTApHO-3mUAeMuosorndyeckux mnpasui CII
3.1/2.4.3598-20 «CaHUTapHO-3MUAEMHUOTIOTHYECKHE TPEOOBAaHUS K YCTPOWCTBY, COJCPKAHUS H
opraHu3anuu paboThl 00pa30BaTENbHBIX OpPraHU3aLUMNA M JPYTHX OOBEKTOB COLMAIBHOM
UHQPACTPYKTYPHI 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
VHUKaJIbHOM MCTOpPHM, OOraroil mnpupoje U BeIMKOM KyinbType. BHeypouHble 3aHATHA
«Pa3roBopbl 0 BaXXHOM» JOJDKHBI OBITh HampaBieHbl Ha (HOPMUPOBAHHE COOTBETCTBYIOILEH
BHYTPEHHEH MO3UIMHU JIMYHOCTH 00ydYarolierocs, HeoOX0AUMOM eMy sl KOHCTPYKTUBHOTO U
OTBETCTBEHHOTO MOBEJICHHS B O0OIIIECTBE.

- OcHoBHO# ¢GopMaT BHEYPOUHBIX 3aHATHH «Pa3roBopbl 0 BaXHOM» — Pa3roBOp U
(umm) Oecema ¢ oOywaromMMucs. 3aHATHS IO3BOJSAIOT OO0ydYaromeMmycsi BbIpabaThIBaTh



COOCTBEHHYIO MHUPOBO3PEHUYECKYIO ITO3UITHIO TT0 00CYKIaEMBIM TEMaM.

- OCHOBHBIE TEMBI 3aHSITHNA CBA3aHBI C BAXKHEUIIINMHU acIlIeKTaMHU KU3HU YEJIOBEKA B
COBpeMEHHOI Poccum: 3HaHWEM POJHON UCTOPUM M TIOHUMAHHUEM CJIOXHOCTEH COBPEMEHHOTO
MHpa, TEXHUYECKUM IIPOIPECCOM M COXPAHEHHEM IIPUPOABI, OpPUEHTAUUMEHd B MHUPOBOU
XYJI0)KECTBEHHOH KYyJbTYype M TIOBCEJHEBHON KyJIbTYpe IMOBEICHHS, T0O0pOKeIaTeIbHbIM
OTHOIICHHUEM K OKPYKAKOIIKUM U OTBECTCTBCHHBIM OTHOIICHUCM K CO6CTB€HHBIM IMOCTYyIIKaM.

Kypc «/ckyccTBeHHbII MHTEUIEKT 11 Kiace» JUisl cpeiaHel HIKOJIbI NpeAHa3HaueH s
npenogaBanuss B 10-11 kmaccax. DToT Kype mponoipkaeT (opMUpOBaHWE 3HAHMHA YYaIIUXCS
CTapIIUX KJIAcCOB O CHCTEMaX MCKYCCTBEHHOIO MHTEJIEKTa Kak OJHOW M3 HauOoiee
NEPCHEKTUBHOM H  pa3BUBAIOIIEHCS o00jacTeli HAayyHOro M TEXHOJIOTHYECKOTO  3HAHHSL.
HckycCTBEHHBINI MHTEUIEKT — CTPAaTETMYECKU BAYKHOE HampasieHUE, KoTopoe B HanuonanpHOU
nporpamme «Lludposast sxonomuka Poccuiickoit @enepannn» 0003Ha4EHO B KayecTBE OJHOM U3
CKBO3HBIX IM(POBBIX TEXHOJIOTUH, OOECIEYMBAIOLIMX YCKOPEHHOE pa3BUTHE IPUOPUTETHBIX
oTpaciieil 3KOHOMHUKU M couuainbHou cdepbl. Ilpunsras B 2019 r. HauuonanbHast crparerus
pPa3BUTHS UCKYCCTBEHHOI'O MHTEJUIEKTA CTABUT 3a/1a4d COBEPIIEHCTBOBAHUS CUCTEMBI IIOATOTOBKU
KaJIpOB B 3TOM HAIIPaBJIEHMUM, a TaKXKe pa3pabOTKU M BHEAPEHUS MOJYyJeH IO HCKYCCTBEHHOMY
UHTEJUIEKTY B 0Opa3oBaTelbHble IPOrpaMMbl BCEX YPOBHEH, BKIIOYas cpeaHee oOIee
oOpaszoBanue. Ha perenne qaHHOM 3a/1a4u ¥ HANIPABIICH HACTOSIIIHHA KypC.

CrpykrypHO Kypc «MCKycCTBEHHBIN MHTEIUIEKT 11 Kitacc» BKIHOYAET TPU B3aUMOCBA3aHHBIX
monyns (paznmena): Helipocern. Beenenue; Ananu3 nanaeix Ha Python m MammnaHOE 0OyueHwme.
IlepBoiit Monynb (pa3aen) «Helipocetu. BBeaenue» siBiasieTcss HOBBIM, BKIIOYEHHBIM TOJBKO B 3TY
[IPOrpaMMy YIJIyOJIEHHOTO M3y4Y€HHUsS OCHOB CHCTEM HCKYCCTBEHHOTO MHTEUIEKTAa. JTOT MOAYJb
(pa3gen), OPUEHTUPOBAH Ha 3HAKOMCTBO Y4YalUXCs C pa3BUBArOIIMMCS HampasieHueM MT-
UHIYCTpUU — HeWpoHHbIE ceTu. Bropoit Mmoaynb (pa3nen) «AHanu3 qaHHbIX Ha Python» cBszan ¢
aKTyalu3aluedl W JanbHeWIINM pa3BUTHEM 3HAHMM M YMEHMH 1O aHauu3y JaHHbBIX Ha Python.
ChopmupoBaHHble y yyallMXcs 3HAHUS M YMEHMsI O 3TOMYy Moayinwo (paszaeny) Oyayr B
WCMOJb30BaHbl MPU M3YYEHUHU TpeThero Monayis (paszmena) «MammHHoe oOyueHue». OcBoeHUe
3TOro MoIyJs (pa3zesia) HalpaBJIEHO HA pa3BUTHE IMPEICTaBICHUM O MHOr00Opa3uu MOJXOAO0B B
pa3paboTKe UCKYCCTBEHHOTI'O MHTEIJIEKTa, UX BO3MOXHOCTSIX M OrpaHMYEHUsX; Ha (OpMUpOBaHUE
3HAHUW O MAIIMHHOM OOYYEHHH M YMEHMH NPOEKTHPOBAHMS U pean3allMd MOJIEIH MAIIMHHOIO
obyuyenus Ha Python. Ilpum u3ydeHuum BTOpPOro M TpeThero Moaylieil (pas3aenoB) ydaliuecs He
TOJIBKO Y3HAIOT O cHenu(uKe OCHOBHBIX 3a/1a4 MAalIMHHOTO OOy4Y€HUs, HO U Hay4yaTcCs BBIBIAThH U
(GbopMyIMpOBaTh JaHHBIE 337aYd B COOTBETCTBUU C pEAbHBIMU MOTPEOHOCTSIMU B Pa3IHMUHBIX
cepax KHU3HU YeJoBeKa. ITOMY OyIeT crocoOCTBOBaTh PELIEHHE MPAKTUKO-OPHUEHTHPOBAHHBIX
3a/1a4, B TOM YHUCJIE U HEMOCPEACTBEHHO CBSI3aHHBIX CO LIKOJIBHOM JKMU3HBIO, C U3YYEHUEM JPYIHX
yueOHBIX JUCHUIUIMH. B X07€e ocBoeHMs yuyeOHOro marepuana Kypca y ydaumxcs (GopMupyercs
YCTOWYMBBIA HMHTEpEC K CHCTEMaM MCKYCCTBEHHOTO MHTEIUIEKTa W 3aKiajbIBaeTcs Oasza Ui
MPOJO/DKEHUSI HUX M3YyYeHUS B paMKaX BHEYPOUHOH JEATENbHOCTH WM JOIMOJHUTEIBHOIO
o0pa3oBaHMs, WJIM CaMOOOpa30BaHMS B O3TOM HAlpaBICHUHU, HANpUMEp, CAMOCTOATEIBHOTO
OCBOEHUS Kypca C MCIOJIb30BaHUEM 00pa30BaTEIbHBIX OHJIAWH pecypcoB. DTOT Kypc Takxke OyaeT
CIOCOOCTBOBaTh OCO3HAHHOMY BBIOOPY Y4YaIIMMHUCS HaNpaBiICHUN AajgbHEWIero oOydeHus u
npodeccuoHaNbHON N1eATeNbHOCTH, CBSI3aHHBIX C IU(GPOBBIMH TEXHOJOTHUSMU U UCKYCCTBEHHBIM
UHTEJJIEKTOM.

Kypc «MckyccTBeHHBIM UMHTEIEKT 11 Kmace» HOCHT — MEXAUCUUIUIMHAPDHBIA U
KOMIUIEKCHBIN XapakTep. C 0JHOW CTOPOHBI, B HEM CHHTE3UPYIOTCS 3HAHUS M YMEHUS ydalluxcs,
MOJIyYEHHBIE paHee Ha ypoKaX MaTeMaTukH, HHGOpMaTHKU, PU3UKU, OHooruu (perieHue 3aaad ¢
¢buznveckuM u/ win 6MoIornYeckuM coaepxanueM). C Ipyroit CTOpoHbI, B CTPYKTYpE 3TOT0 Kypca
OTYETJINBO BBIICISAIOTCSA U TEOPETUYECKAs U MIPAKTUYECKAsi COCTABIAIONINE. Y Yaluecs 3HaKOMATCS
c oOmacTsaMH TpUMEHeHHs M O0a30BBIMU IOHATUSAMH Kypca, a B XOJ€ IUIAKTUYECKUX HUTp U
BBINIOJTHEHUS. IPAKTUYECKUX M TPOCKTHBIX 3aJaHUM IIOJy4alOT ONBIT AKTUBHOW, TBOPYECKOH



WH/MBUYAJIbHOM, IPYNIOBOW U KOJUIEKTUBHON JESITEIBHOCTH 10 OCMBICICHHIO KIIIOUEBBIX 3a7a4
MAIIMHHOTO OOYYEHHSI U1 OCHOBHBIX TMOJXO0/I0B B IPUMEHEHUH MAIIMHHOTO O0yYeHMS [T CO3AaHUs
MHTEJUIEKTYaJIbHBIX CUCTEM.

Henn n 3apaunm kypca «MckyccTBeHHbIH MHTeIeKT 11 Kiaace» B crapiueil mikoJe.
Ilenbro m3yueHHsl Kypca sIBJISETCS pa3BUTHE Yy ydallluxcs YCTOWYMBOIO MHTEpeca K OCBOEHHIO
JaHHOM oOsiacTH 3HaHMKW M (OpMHpOBaHME 0a30BBIX 3HAHMN O HAyKE O JAHHBIX U MAIIMHHOM
0o0y4eHHnH, a TAK)KE O MHOT000Opa3uu chep uX MPUMEHEHHUS.

3a0auu xypca: pazBUTHE TPEACTABICHWH O MHOrooOpasuM TIOAXOJ0B B pa3paboTKe
HCKYCCTBEHHOI'O MHTEJUIEKTa, MX BO3MOXHOCTSX M OrpaHMYEHMAX; (OpMUpOBaHME 3HAHUH O
COBPEMEHHBIX IEPCHEKTUBHBIX HANPABICHUAX M O pPa3jIMYHbIX IOJIXOAAX MOJCINPOBAHMS
MHTEJJIEKTYaJIbHOM 1€ATEIbHOCTH; O HEMPOHHBIX CETSIX U PELICHUH 3a/1a4 C UX MCIIOIb30BAaHUEM; O
MaIIMHHOM OOy4YeHMH U cdepax ero NpUMEHEHUsI; pa3BUTHE Y yJallluXcs YMEHUH NPOEKTUPOBAHUS
U peajH3aly MOJIeIH MAalIMHHOTO 00ydeHus Ha Python, KOMMYHHUKAallMOHHBIX YMEHUI 1 HABBIKOB
paloThI B KOMaH/1e, YMEHUH CaMOCTOSATEIbHOM pabOThl U OPraHU3aLMOHHOMN KYJIbTYPBI.

LeneBas aynuropus. Yuammuecs 11 xmaccoB 00meo0Opa3zoBaTeNbHBIX HIKOJ.

Mecto kypca «UckyccTBeHHbIH HHTeLIeKT 11 kiaace» B ydeOHoM miane. Kypc
«MckyccTBeHHBIN HHTEIUIEKT 11 Kacc» MOKET MPOBOAUTHCS B KadecTBE (PaKyIbTaTUBHOTO Kypca
WIH Kpy)XKa. BO3MOXXHO OTJenbHBbIE pa3zienbl M3ydaTh Ha ypokax HH(OpMaTHKH, nepepabdoTaB
pabouyio mporpamMmy IO 3TOMY Yy4eOHOMY MpEAMETY, a YacTh TEM WM MOIyJeH (pa3menos)
BKJIIOYMTHh BO BHEYPOUHYIO JeATeNIbHOCTh. Hampumep, ypoku mo BTOpOMY MOAYIIO (pa3zeny)
(AHanmu3 manHbIX Ha Python) MOTyT OBITE BCTPOEHBI B YPOUHYIO JESTEIBHOCTD, €CIIH COXPAHSIETCS
IIPEEMCTBEHHOCTb JIMHUM s3blka HporpamMMupoBanus Python ¢ KypcoM 1no HCKyCCTBEHHOMY
MHTEJJIEKTY JUIsi OCHOBHOM IKojbl, a nepselid (Heilipoceru. Beenenue) m tperuit (MammHHOe
oOyueHue) Monaynto (pa3fensl) MOTYT OBbITh MEPEHECEHbl Ha BHEYPOYHYIO JEATeIbHOCTh. B
3aBUCHMOCTH OT BO3MOYKHOCTEW OpraHU3alliy BHEYPOUHAas JEATEIbHOCTh MOYKET OCYILECTBIATHCS
[0 pa3jIMYHBIM CXE€MaM, B TOM YHCII€ HEMOCPEICTBEHHO B OJHOW 00pa30BaTEeNIbHONW OpraHHU3aluu
WIM COBMECTHO C JPYyrUMU 00pa30oBaTEIbHBIMU OpPraHM3alMsIMH  W/WIK  YUYPEXKJIECHUAMU
JOMOJTHUTEIBHOTO 00pa3oBaHus AeTel.

IleHHOCTHBIE OpHEHTHPHI coAep:kaHus Kypca «MckyccTBeHHbIN HHTEIeKT 11 Kitace»

TexHOI0rnK NCKYCCTBEHHOIO MHTEIJIEKTA IIPOYHO BOLIUIM B HAIly KU3Hb U OYEBUIHO, YTO C
TEYEHHEM BPEMEHHU CTENEeHb 3TOr0 MPOHUKHOBEHHS OYAET Julllb yBeIHuuBaThes. Mcnonb3oBaHue
MHTEPHET-TIONCKA, TOJIOCOBBIX ITOMOIIHUKOB, CEPBUCOB PACIO3HABAHUS U300pakKeHUH, OHIalH UTp
SIBJIIETCS YaCThIO Halllel TOBCEMECTHOM JAEMCTBUTEIBHOCTHU. 3a/]a4a COCTOUT B TOM, YTOOBI IOMOYb
y4JalieMycs 3aHATh 110 OTHOLIEHHUIO K TUM TEXHOJIOTUSAM MO3UIMIO HE MTACCUBHOTO NOJIb30BATEN, a
aKTUBHOTO TBOpLIA U CO3/aTeNsl, TOHUMAIOLIETO CYyTh TEXHOJIOTMI MCKYCCTBEHHOTO MHTEIJIEKTa U
CIIOCOOHOTO CO3/1aBaTh CBOM, OpPUTHMHANbHBIE pemeHus. OyeBHIHO, YTO ye B Onmxaiiiem
OyayuiemM OT TOro, HACKOJIbKO TIPAaMOTHO BBIMYCKHUK IIKOJbl CMOXET KOHCTPYHPOBATh
COOCTBEHHYIO CpEeAy JKU3HU U MPO(EeCcCHOHANBHOM AEATENbHOCTH, B TOM YHCIIE, HHTETPUPYS B Hee
TEXHOJIOTUM  MCKYCCTBEHHOTO  MHTEJUIEKTa, OyJOeT  3aBUCeTh  €ro  YCHEIHOCTb U
KOHKYPEHTOCIIOCOOHOCTh. [l03TOMY CTONb BaXHO OCBOEHHE TEXHOJOTUH HCKYCCTBEHHOTO
WHTEJUICKTA, XOTs ObI ¥ Ha 6a30BOM ypOBHE.

Kypc «MckyccTBeHHbIN MHTEIEKT 11 Kiacc» OpraHMYHO MHTETPUPYETCS C MPEIMETaMH,
KOTOpbIE U3y4aIOTCs yJalllUMKCS cTapiiel nkoiibl. EcrecTBeHHBIM 00pa30M BBITJISIAUT UHTErPaIUs
C AMCUUIUIMHAMM TpeAMeTHON obmacTu «MaremaTtuka U MHpOpMaTukay. Pa3BuTre JOrMuecKoro u
QITOPUTMHUYECKOTO MBIIIEHUS, OCYIIECTBIIIEMOE Ha ypOKaxX IO 3TUM JUCHUIUIMHAM, CIYXHUT
3ajaue (opMUpOBaHUS MNPOYHOM Oa3bl, HAa KOTOPOH B JaJbHEWIIEM MOXKET IPOUCXOAUTH
CTaHOBJICHHE CIIELUAINCTa IO HCKYCCTBEHHOMY UHTEJUIEKTY.

IInanupyemble pe3yJbTaTbl OCBOCHHS Y4e0OHOro Kypca

[IpenonaBanue kypca «MckyccTBeHHbI MHTEIIIEKT 11 Kiacc» HampaBiI€HO Ha TIOCTUKEHUE
TPEX IPyNI PE3yJIbTaTOB - JUYHOCTHBIX, METAIIPEAMETHBIX U IPEIMETHBIX.



1-s rpymma:

1.1. ®opmupoBaHHE€ Yy YYalllEroCsi MHUPOBO33PEHUS, COOTBETCTBYIOIIETO

JUYHOCTHBIE COBPEMEHHOMY YPOBHIO Pa3BUTH HAYKH U OOIIECTBA.

pe3yNbTaThI 1.2. ®opMupoBaHHe Yy Yyd4allerocss WHTEpeca K JAOCTH)KCHUSIM HayKd H
TEXHOJIOTHH B 00JIACTH HCKYCCTBEHHOTO HHTEJICKTA
1.3. ®opmupoBaHUE y ydallerocsi yCTAHOBKH Ha OCMBICIEHHOE U Oe30rmacHoe
B3aUMOJICHCTBUE C TEXHOJIOTHUSIMA W YCTPOMCTBAMH, PEaJTU30BAaHHBIMH Ha
OCHOBE IPUHIIUIIOB UCKYCCTBEHHOTO MHTEIUICKTA.
1.4. IlpuoOpereHue OmMbITA TBOPYECKOH NEATEIBHOCTH, ONMpAOIIEIHCS Ha
UCIOJIb30BaHNE COBPEMEHHBIX MH(pOPMAIMOHHBIX TEXHOJOTUH, B TOM YHUCIE
HCKYCCTBEHHOT'O MHTEJJIEKTA.
1.5. ®opmupoBaHue Yy yuamerocs YCTaHOBKM Ha COTPYAHHYECTBO U
KOMaHAHYI0 paboTy NpH pEIIeHUHd HCCIEN0BATEIbCKUX, MPOOJIEMHBIX H
M300peTaTeNbCKIX 3a/ad.

2-5 Tpymma: Mo3unaBarenabubie YY/I:

METanpeaMETHbIE 2.1. YmMenue pabotath ¢ mH(pOpMaIuen, aHATU3UPOBATh U CTPYKTYpUPOBATh

pE3yNbTaThI MOJIyYeHHbIE 3HAHUS U CUHTE3UPOBATh HOBBIC, YCTAHABIWBATH MPUYUHHO-

CJIEICTBEHHBIE CBSI3H.
2.2. YmeHus OOBICHATH SBJIEHHs, TIPOLECCHI, CBSI3U U OTHOILICHMS,
BBISIBJISIEMBIE B XOJI€ I03HABATEIbHON U HCCIIEA0BATENbCKON JEATENILHOCTH.
2.3. YMeHue Jenatb BbIBOJbI HA OCHOBE KPUTHYECKOIO aHAIN3a Pa3HbIX TOUEK
3pEeHHsI, TTOATBEPKIATh X COOCTBEHHOW apryMEHTAIlUeH WM CaMOCTOSITEIIHbHO
IIOJIyYE€HHBIMH JAHHBIMH.

2.4. VYMeHue  aHAIM3HPOBATH/Pe(IEKCHPOBATH  ONBIT  HMCCIIEIOBAHUS
(TeopeTHyecKoro, SMIMPUYECKOr0) Ha OCHOBE IMpPEJIOKEHHOM CHUTyaluu,
IIOCTaBJICHHOM IICIIH;

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

PeryasituBubie YY /:

2.6. YMeHue 000CHOBBIBATH 1I€JIEBbIE OPUEHTHPHI U IPUOPUTETHI CCHIIKAMU Ha
LIEHHOCTH, YKa3bIBasi 1 00OCHOBBIBAsS JIOTHKY.

2.7. YMeHue mi1aHupoBaTh HEOOXOIMMBIE IEHCTBUS B COOTBETCTBUU C Y4eOHOM
Y TIO3HABATEJIbHOM 3a/1a4€il U COCTABIIATH AJITOPUTM MX BBIIOJHEHUS.

2.8. YMeHue onmuchiBaTh CBOW OMBIT, OQPOPMIISISL €ro Uil Nepenadu Apyrum
JIOJAM B BUJE TEXHOJOTMU DPELIEHUS NPAKTHUYECKUX 3a7ad OINpPEAEIEHHOTO
KJ1acca.

2.9. YmeHue BBIOMpaTh M3 MPEAJIOKEHHBIX BapUAaHTOB M CaMOCTOSTEIbHO
UCKaTh CpeACTBa/pecypchl MJid pElIeHMs] 3aJauM/IOCTH)KEHHUS LIeTH B XOJe
HCCIIEI0BATENbCKON AESTEIbHOCTH.

2.10. YMeHue npuHUMaTh pelIeHUEe B UTPOBOM U yueOHON CUTYyalluu U HECTH 32
HEro OTBETCTBEHHOCTb.

KommyHnukatusubie YY /|

2.11. YMeHue B3auMOJEHCTBOBaTh B KOMAHJIE€, YMEHUEM BCTYyIaTh B JUAJOr U
BECTH €ro0.

2.12 YMeHue cobmoaaTe HOpMbI MyOIMYHON pedH,

perJaMeHT B MOHOJIOT€ M JUCKYCCHUM B COOTBETCTBMM C KOMMYHHKAaTHBHOM
3a1a4en.

2.13. YMeHue omnpeneniarb CBOM JCUCTBUS M JECUCTBUS MMAPTHEPOB IS
IIPOIYKTUBHOW KOMMYHHKAIUH.

2.14. YMeHue npuxoauTh K KOHCEHCYCY B TUCKYCCHH HJIM KOMaHIHON paboTe.




3-1 rpymnmna. 3.1. ImeTph mpencTaBieHHE O COBPEMEHHBIX U MEPCHEKTUBHBIX HAIPABICHUSIX

[IpenmeTHbIC MOJICTTUPOBAHUS WHTEIICKTYaTbHOU IEATETHPHOCTH U O PA3IUYHBIX MOAX0/IaX K

pe3yNbTaThI MOJIETTUPOBAHUIO UHTEIICKTYaTbHOU NESTEIbHOCTH.
3.2.  YMeTp [PUBOAUTH TPUMEPHl  pEIICHHUS  PA3IMYHBIX  3a]a4
C MCIIOJIb30BaHHEM HEHPOHHBIX CETeH.
3.3. UMeTh nipeacTaBI€HNE O HAyKe O JaHHbIX.
3.4. YMerp BBINIONHATH T[EPBHYHBIA aHamW3 JaHHbIX Ha Python ¢
ucnoibp3oBanuemM Oubnuorexk Pandas, Matplotlib, NumPy, BusyanusupoBath
JaHHbIE, HWCKaTh B JaHHBIX 3aKOHOMEPHOCTH, pelIaTh MPAKTHYECKHE WU
UCCIIeIOBATENLCKUE 3a/1a4M 110 aHAJIU3Y JTaHHBIX.
3.5. Hmerp mpencraBieHUss O MHOrooOpasuu TOJXOAOB B pa3paboTKe
UCKYCCTBEHHOI'O HMHTEJUIEKTa, MX BO3MOXHOCTSX M OrpPaHUYEHUSX; O
MaIIMHHOM O0y4YeHHH U c(hepax ero mpUuMEHEHHS
3.6. YMETh OOBACHATH PAa3HUILY MEXKIY MAIIMHHBIM O0yYEHHEM C YUUTEIEM U
0e3 yuurerns.
3.7. BobiBasate u GoOpMynupoOBaTh 3aJauyd  MAIIMHHOTO OOYYeHHs JUIs
pa3nuyHBIX cdep KU3HH YeIOBeKa W B COOTBETCTBHH C pEAbHBIMU
MOTPEOHOCTAMU
3.7. NmeTp mpencTaBieHUs O HEJOOOYYEHHBIX U NEPEOOYUEHHBIX MOJEISAX
MalIMHHOTO OOYy4YeHHs, yMETh BBIBIATH MPOOJIEMBI IO XapaKTePHBIM
MpU3HAKaM M 3HATh CIOCOOBI OOPHOBI ¢ TIEpPeoOyYCHHEM M HEI000y4YCHHEM
MOJIEJIEN.

3.8. Wmerp mpencraBieHUs O CYIIHOCTH PabOTBI MOJEIH JIOTHCTHYECKOM
perpeccu U BO3MOXKHOCTSIX €€ MPUMEHEHHUs A KiIacCH(PHUKAUU OObEKTOB;
00 HCIIOJIb30BaHHUH JACPEBHEB PEIICHUI B MAIIMHHOM O0YYCHHUU.
3.9. YMeth co3naBaTh MoJenu JUHEWHOW perpeccun Ha Python ¢ momorrsio
6ubnmorek pandas, numpy u sklearn
3.10. YMeTh mpOoeKTUPOBaTh U PEAM30BBIBATH MOJIENN MAIIMHHOTO 00Y4YEeHHS
Ha Python ¢ nmomompto nacTpyMeHToB OnbnuoTeku sklearn
YuyeOHO-TeMATHYECKHIi MJIaH
Ne f.m. Ha3panue pasaena/Temsl KosanyecTBo yacoB
Oomee | Teopus | IlpakTmka

1. AHajn3 1aHHbIX Ha Python 20 6,5 13,5

1.1 Hayka o nanabix. CTpyKTypbl TaHHBIX 1 0,5 0,5

1.2. Pabora co criuckamu Python 1 0,5 0,5

1.3. Pabora ¢ TabmumaMu 1 IOArOTOBKA JAHHBIX 1 0,5 0,5

1.4. bubnmorexkn Python. bubnmorexa Pandas 1 0,5 0,5

1.5. CtpyxTypsl nanHbIX B Pandas 1 0,5 0,5

1.6. Crpykrypa nannbix Dataframe 1 0,5 0,5

1.7. JlocTyn K TaHHBIM B CTpyKTypax Pandas 1 0,5 0,5

1.8. Pabora c mponyckamu B JTaHHBIX 1 0,5 0,5

1.9. Pabota co ctpykrypamu ganHbIx B Pandas 1 0,5 0,5

1.10. Onepanuu Hajg JaHHBIMU. Apudmeruyueckue u 1 0,5 0,5

JIOTHYECKUE OTIepaIiH
1.11. CTaTHUCTUUECKHE JaHHEIE. OnucarenbHas 1 0,5 0,5
CTaTHUCTHKA

1.12. bubnoTeka BU3yanm3anuy JaHHBIX 1 0,5 0,5

1.13. ITocTpoeHne rpaMKoB U AHArpaMm 1 0,5 0,5

1.14. Hacrpoiika BHeNIHero Buaa quarpaMmm 1 1




1.15. bubmorexa NumPy 2 2
1.16. [Tpoekt «ccnenoBanue nanHbix». Yacts | 1 1
1.17. [Tpoekt «MccnenoBanue qaHHbIX». YacTp 2 1 1
1.18. O000111eH1E U CUCTEMATU3AIAS OCHOBHBIX [TOHSITHI 1 1
TeMbI «AHAJIN3 TAHHBIX C HCIIOJIb30BaHHeM Pythony
1.19. WroroBas koHTpoOJIbHAS paboTa 1 1
2. MammuHHOe o0y4eHHe 12 4 9
2.1. [TonsTHE M BUJIBI MAIIMHHOTO OOyYCHUS 1 0,5 0,5
2.2. AHanm3 U BU3yaln3anus JaHHBIX 1 0,5 0,5
2.3. bubnnoTexn MammmHHOTO 00y4YeHUS 1 0,5 0,5
2.4. Jluneiinas perpeccust 1 1 1
2.5. Henuuelnble 3aBUCUMOCTH 1 0,5 0,5
2.6. Knaccudukanus. Jloructudeckas perpeccus 1 0,5 0,5
2.7. JlepeBbs pemennii. YacTs 1 1 0,5 0,5
2.8. CrnyuaitHblii nec 1 1
2.9. Kiacrepuzanms 1 1
2.10. IIpoekr. [IpencraBienue npoexkra 1 1
2.11 ITpoexT «OCHOBBI MalIMHHOTO O0YUYEHHSI» 1 1
2.12. Wrorosas npoekTHas pabota 1 1
3. Heiipoceru. BBenenne 2 1,0 1,0
3.1. Brenenue B HelipoceTn 1 1
3.2. IIpoekt 1 1
HUTOI'O 34 10,5 23,5

Copepxanue Kypca

Mogayas (pa3aes) 1. Ananu3 gannbix Ha Python
Tema 1.1. Hayka o nansbeix. CTpyKTypbl AaHHBIX. JlaHHBIE, HayKa O JAHHBIX, OTKPBITHIE JAHHBIE,
MCTOYHUKH JAHHBIX, CTPYKTYPHI TaHHBIX (CTEK, MACCHB, OYEPEIb, XOUI-TA0IINII).
Tema 1.2. Pabora co cnuckamu Python. CTpyKTypbl AaHHBIX, CHHCKH, CIIUCOK, 3JIEMEHT CIIHCKA,
WHJIEKC, OTpHULIATEeNIbHAS WHICKCAIINS.
Tema 1.3. Pabota ¢ Tabnuuamu 1 noArotoBka AanHelx. Crniucku B Python, onepauuu Hajx civckamu,
OCHOBHBIE METOJIbI /111 paboThl co cnuckamu. Pabora ¢ TabnuyHbIMU JaHHBIMU. DyHKIUN MUH(),
Mmakc() u cp3nau() B Excel, mouck, ouncrka, mpeodpazoBaHue, OpraHuzaius u cOop JaHHbBIX.
Tema 1.4. buOmmuoreku Python. buGnmorexa Pandas. Ilouck, ouwnctka, npeodOpa3oBaHUeE,
opraHuzanyss M cOop JaHHbIX. bubnmoreka s3plka mporpammupoBaHus, Oubmuoreku Python,
6ubmmnorexa Pandas, umnopt 6ubIMOTEK.
Tema 1.5. CtpykTypsl nannsix B Pandas. Ilouck, ouncTka, nmpeobpa3oBanue, opranusanus u coop
JaHHBIX, CTPYKTYpbI NaHHbIX B Pandas. CTpykTypa naHHBIX Series.
Tema 1.6. Crpykrypa nanubix Dataframe. CtpykTtypa mannbeix DataFrame, crmoBapb, CHHCOK,
¢bynkus read _csv, merozs! head u tail.
Tema 1.7. loctyn k naHHbIM B cTpykTypax Pandas. DataFrame, ¢pynkuus display(), merons! loc u
iloc. BeiBo1 TaHHBIX MO METKAM M Cpe3aM METOK, MHAEKCaM M cpe3aM MHJIEKCOB B Series. BriBoj
JAHHBIX 10 aTpuOyTaM, cpe3aM METOK U JIOTHYeCKUM yciaoBusM B DataFrame
Tema 1.8. Pabota ¢ npomyckamu B naHHbIX. [Ipoctas ¢unbtpanus, GyHKIUS query, JIOTUYECKHE
ycnoBus. [Ipomycku nanubIx, MeTobl dropna, fillna.
Tema 1.9. Pabota co crpykrypamu manabix B Pandas. Mudopmarusa o gaHHBIX, MeToabl info u
describe, uncioBBIE M KaTeropuaibHbIe IpU3HaKU. Arperupyronme ¢pyHkiun vValue_counts, unique,
nunique, groupby. Metoaer min(), max() u mean(). O6beauHEHHE TAOIHUI] C TTOMOIIBIO METOJA
merge, mapameTpsl on ¥ how.




Tema 1.10. Onepannu Hax naHHBIMUA. ApudMeTHUYECKHE W JIoTHUeckue omepanuu. [Ipocreitmme
apu(MeTHYECKHE OIEepaTophl, JOTHUYECKUE OIMEepaTophl, ONepalu HaJ crojduamu maradpeiiMa,
MIPUCOCTMHEHUH CepuH K naradperiMy; GyHKIHH query, str.match, str.contain.
Tema 1.11. Craructuueckue mannbie. Meton describe, YUCIOBBIE U KaTeTOpUAIbHBIE TTOKA3aTeIH.
MuHnumanbHOe, MaKCUMalbHOE U CpelHee apu(MeTHYeckoe 3HAYCHUs, KBAPTWIM M CTaHAApTHOE
OTKJIOHEHHE.
Tema 1.12. OmnmcarenpHas ctatucTuka. Mertoasl info, describe, min, max, mean. YciaoBHS
¢unbTpanuu naHHBIX. CTaTUCTHKA 10 KaTerOpHalbHBIM MapaMeTpaMm, (QuiIbTpanus JaHHBIX,
CTaTUCTUYECKUE METO/BI.
Tema 1.13. bubnuoreka BU3yanu3aluu JaHHBIX. BU3yanuzamus JaHHBIX, TPEUMYINECTBA JHarpaMm
u rpadukoB. Buasl nuarpamm. bubnuorexu Pandas, Matplotlib, Seaborn u noctpoenue rpapukos u
JaMarpaMm ¢ oMoInkko 3Tux oudauorex. Mertossr plot, hist, scatter, joinplot, pairplot, countplot.
Tema 1.14. IToctpoenue rpadukoB. Tkl CpaBHEHH W TUIBI AWATpaMM, MpaBuiia O0(GOPMIICHUS
nuarpamm. Meronpl 6ubnuoreku Pandas ans HacTpoiiku BHeHIHEro BuAa rpagukoB. MeToabl
o6ubmmotexku Matplotlib ast mocTpoeHust 1 HaCTPOWKM BHEIITHETO BHJIA TPa(UKOB.
Tema 1.15. Iloctpoenue nuarpamMm. Mertoas! hist u scatter, IPUHIUIIBI TOCTPOCHUS CTOJIOUYATHIX
nuarpamm. OyHKIMS pivot table, MeTo bar u ero mapameTpsl.
Tema 1.16. Hacrtpoiika BHemHero BuJa AuarpaMM. MeToAbl W MapaMeTpbl Ui HACTPOMKHU
BHEIITHET0 BUJIa TUCTOTPAaMM, CTOJI0YATHIX ¥ TOUCUHBIX JUArPaAMM.
Tema 1.17. bubnuoreka NumPy. bubnuorexka NumPy, maccuB. Maccus B NumPy, xapakTepucTuku
MacCUBOB, HUX OTJIMYME OT M3BECTHBIX paHee CTPYKTYp JaHHBIX, Pa3MEpPHOCTb MaccHUBa, THUII
JaHHBIX, TOCTYI K 3JIeMeHTaM MaccuBa. Pabora ¢ maccuBamu NumPy: co3naHue, BbIBOJ 2JIEMEHTOB
MaccHBa, ONEPALUU HaJl MAaCCUBAMHU.
Tema 1.18. Ilpoext «MccnenoBanue nanueix». Yacts 1. OcHoBHBIE ToHSTHS TeMbl «Python mis
Data Science». BrimonHeHne NpakTH4ecKoil pabOThI MO HMCCIEIOBAaHHMIO JAHHBIX B OJIOKHOTE
Jupyter Notebook.
Tema 1.19. IIpoext «MccnenoBanue gaHHbIX». Yacts 2. OcHOBHBIE MOHATUS TeMbl «Python mis
Data Science». BoinonHenue u npesenTanus npoekra «McciaeroBanne 1aHHBIX.
Tema 1.20. O000IIeHNE W CHUCTEMATH3AMsI OCHOBHBIX IIOHSTHUA TEeMBI «AHAIN3 TaHHBIX C
ucnonb3oBanueM Pythony». Series, DataFrame, cratuctuueckue wmeronsl, pabora ¢ NumPy.
[TonsTHst, n3y4eHHbIE B MOYJIe (pa3aeine) «AHaiau3 JaHHbIX Ha Pythony.
Tema 1.21. HMroroBass koHTpoibHas paboTa. OCHOBHBIE MOHATHUS MOAYJsA (pa3zena) «AHaIU3
naHHbIX Ha Pythony. BeimonHnenne KOHTPOJIBbHON pabOTHI.

Mopnyas (pasaen) 2. MammHHoe 00y4eHne
Tema 2.1. Ilonstne u BuAbl MamMHHOrO o0OyueHus. MckyccrBennsli uHTe/iekT. Iloaxon,
OCHOBaHHBIM Ha mpaBuiax. MammnHoe oOydyenue. Mcropust passutus WU B urpax. Coepsl
MIPUMEHEHUsT MAIIMHHOTO o0yueHus. OOydeHue c yuuteneMm, oOyueHue Oe3 yuurens. 3aaaya
perpeccuu, 3agada KiaccUpUKAMK, 3afada kiactepusanuu. OTOOp MaHHBIX IS MOJENHU
MaITUHHOTO 00Y4YCHHUSI.
Tema 2.2. AHanu3 W BHM3yalnM3auusl JAHHBIX. MalMHHOE OOy4YeHHE C YYHMTENEeM, MAaIIMHHOE
oOydyeHne Oe3 yuuTens, 3ajada perpeccud, 3agavya Kiaccuukanuu, 3ajava KIacTepH3aIrlu.
bubnmoreku pandas u matplotlib, urenHne TaOMMYHBIX IAHHBIX, CTATUCTHYECKHE TMOKAa3aTelNH,
MIOCTPOCHUE JHarpamm.
Tema 2.3. bubnuorekn MammHHOTO 00y4YeHus. MamMHHOe 00yueHHe ¢ yuuTeneM U 0e3 yuuTens,
ero npeumyuiecrBa. [locranoBka 1enu u 3agad, aHanu3 AaHHbIX. OOydaromias U TPEHUPOBOUYHAS
BBIOOpKHM, 3a/ada perpeccud, 3agaya kiaccuduxauuu. TecToBas M TPEHUPOBOYHAs BHIOOpKA.
[TepeoOydenue, HemooOyueHUe, ONTUMANbHAS MOJENb, Kpocc-Banumanus. bubmmoreka sklearn,
3Tarbl MOCTPOEHUS MOJIENH MalIMHHOTO 00y4yeHus Ha Python.
Tema 2.4. Jluneitnas perpeccusi. [loHsaTne nuHEHHON perpeccuu, 1meneBas (QyHKIUSA, JUHEHHOE
ypaBHEHHE, T'OMOCKEIACTHMYHOCTh MJAHHBIX. OTalbl CO3JaHHUS MOJAEIH MAIIMHHOTO OOYy4YeHHS,
noa0op K03 UIIMEHTOB JTUHEHHOTO YPAaBHECHHS.



Tema 2.5. Hemuneitawsie 3aBucumoctu. Co3naHue, OOydeHHWE W OIICHKA MOJEIH JIMHEHHOM
perpeccuu, Busyanusanus OaHHbIX Ha Python. Henuueitnsiit ¢ynxmum, rpadguxu  ¢yHKIHA.
[TonmmHOMMaNIBHOE TIpeoOpa30BaHKE JTUHEWHON PErpecCu.
Tema 2.6. Kiaccuduxamms. Jloructuyeckas perpeccus. Kimaccupukanusi, JIOTUCTHYECKAs
perpeccusi, JUHEHHBIM  KilaccuuKaTOp, TUNEPIUIOCKOCTh, OWHapHas  KiaccUUKaLus,
MyJIbTHKJIACCOBas Kiaccudukanus. JIuneitnoe ypaBHeHue, K03 PpUIUEHTHI INHEHHOTO ypaBHEHUS,
pacrojoKeHUe TOYKU OTHOCHUTEIBHO MpsAMOil, oTcTyn oObekra. Co3maHue, oOydyeHHE U OIeHKa
MOJIETIM JIOTUCTHUYECKOM perpeccud. MaTpuua omuO0K, METPUKM KayecTBa JIOTMCTHYECKOMN
perpeccuu, MoJiesb JIOTUCTUYECKOU perpeccur Ha Python.
Tema 2.7. [epeBbs pemenuii. Yacts 1. MaTtpuma ommOOK, METPUKH KadeCcTBa JIOTHCTHYECKOM
perpeccuu, MoJIeNb JJOTUCTHYECKOM perpeccun Ha Python.
Tema 2.8. Cnyuaiinerii nec. JlepeBo perieHuit, aTpuOyThl, 3QEeKTUBHOCTh pa30ueHus, IriIyOnHa
JIepeBa, WA AIrOPUTMA CIYYalHOTO Jieca, MPUHIMII MYJIPOCTH TOJIIbI, CIYYaWHbIA JIEC IS
pelIeHus 3a/1a4uM KJ1acCu(UKAIMK U PETPECCUU.
Tema 2.9. Knactepuzanus. MamuHaHOe oOydeHue 0e3 yduTens, KiacCupuKamms, KiacTepu3aius,
anroput™ k-cpemHux, HEHTPOUI, PACCTOSTHUE MEKIY TOUKAMHU.
Tema 2.10. Ilpoekr. IlpeacraBnenue npoekra. MammHHOe oOyueHUE C YydWUTEIEeM, 3ajaya
KJaccu(UKaluy, METPUKHM OLIEHKHM KadecTBa KiIacCUPUKAIMU. OTanbl pa3padOTKH MOJeNu
MAIIMHHOTO OOYYeHUSs, aHAJIU3 JAHHBIX, CO3JAaHNE U OOyueHHe MOJeiu, oueHka 3(hdeKTuBHOCTH
paboThl MOJICIIH.
Tema 2.11. Ilpoext «OCHOBBI MalIMHHOTO O0yuYeHUs» (0000IIEHNE U CUCTEMATU3alUsI OCHOBHBIX
NOHATHIM TeMmbl). [loHATHE W BUIIBI MAalIMHHOTO OOydYeHUs, JIMHEWHAsi perpeccusi, JIOTUCTUYecKas
perpeccus, AepeBbs PEIIEHUN, CIIy4alHbIU Jiec, kinacrepu3auus. [IOHATHS, U3yYEHHBIE B MOAYJIE
(paznene) «MammHHOE 0OydeHHEe».
Tema 2.12. Utorosas npoekTtHast padota. [lonstus, n3ydenusle B Moayine (paszaene) «MammHHoe
o0y4yeHue». BrinonHenue u npeacTaBieHne NPOeKTa.

Mogayas (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, MEPCENTPOH, IN€HETHUECKUN AITOPHUTM,
SBOJTIOIMOHHBIN TOAXO0A K MOJECIMPOBAHUIO HEHPOHHBIX CETEeH, KBa3MOMOJIOTMYECKUN TMOAXOM K
MOJIETTMPOBAHUIO HEMPOHHBIX CETEH, MOJIEKYJIIPHBIA KOMITBIOTED.
Tema 3.2. TIlpoext. HelipoHHble ceTH, CTPYKTYpHBbI 10OAX0A K OOy4YyeHUIO Helpoceren,
MOZEIIMPOBAHUE ABYXCIOMHON HEUPOCETH



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

HauMenoBanue Kparkoe conepxxanue Buabl yueOHO# qesiTeJIbHOCTH
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 JTaHHbIE, UCTOYHUKHU OTBETOB Ha MPOOJEMHBIE  BOIPOCHI
JTAHHBIX, CTPYKTYPbI YUUTEIS
JTAaHHBIX (CTEK, MacCHB, Kommynurxayuonnas: o0CyXIIeHHE
ouepelib, X3UI-Ta0In1Ia) TPAKTOBOK MOHSTHUS «HAyKa O JaHHBIX),
OTBETHl Ha BOINPOCHI YYHUTENS, B TOM
quclie IpoOeMHBIE.
Ilpakmuueckas: paboTa B MUKPOTPYIIIIax
Ha | 3Tame ypoka (BBIIOJHEHUE 3a/1aHUS
Ha ONpOBep)KeHHWE WM (akTHYecKoe
MOJTBEPXKJIEHUE OJTHOTO M3 TE3UCOB);
MIOUCK TPUMEPOB CaHTOB-UCTOYHHKOB
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
WHJIEKCALMS JaHHBIX (Ha MpUMeEpax); HalucaHue Koaa
(aTam 2 ypoka);
Ilpakmuueckas: pelieHHe MPOOIEMHBIX
3a/laHui; TmpakTHdeckas pabora (dtam 3
ypoxka)
Kommynurxayuonnas: OTBETHI Ha
BOTIPOCHI YUHUTEJIS, y4AaCTHE B TPYNIIOBOM
00CYXI€HUH TIPH BHIMOJIHEHUH 33 JaHHH.
Peghnexcuenas:  3amonHeHue — JHCTa
pedexcun B KOHIIE ypoKa
1.3. Pa6ora ¢ | criucku B Python, Ananumuyeckas: aHaau3 MPOOJIEMHBIX
TabIuaMu olepalyu HaJl CIUCKaMH, | CUTYyallui, HIOUCK OTBETOB Ha
MOJITOTOBKA OCHOBHBIE METOTBI JIJIS MpOoOJIEMHBIE  BOMPOCHI,  BBITOJHEHHE
TAHHBIX paboTHI CO CIIUCKAMH, 3aJJaHMs HA aHaJIM3 JIAaHHBIX C TOMOIIBIO
paboTa ¢ TaOIMIYHBIMHU dbynxkumii  Excel;, amanm3 pesynbpTaToB
JTAHHBIMU, QYHKIHH BhITIONTHEHUS 3aanuii B Excel
MuH(), makc() u cp3nad() | /lpakmuueckasi: BBIIIOJIHEHHE
B Excel, mouck, ouncrka, MPaKTUYECKOU paboTsI Excel
npeoOpa3oBaHue, Kommynuxayuonnas: OTBETHI Ha
oprasu3zaiys u coop BOIPOCHI YUUTEIIS, y4aCTHE B IPYNIIOBOM
JTAHHBIX 00CYXJIEHUH TIPH BHITIOJTHEHUH 33 TaHHH.
Peghnexcusnas: 3anonnenue aucra
pedexkcun B KOHIE ypOKa
1.4, bubnunorexu IMOUCK, OYHCTKA, Ananumuuecxkas: TIONCK OTBETOB Ha
Python. npeoOpa3oBaHue, npoOJIieMHBIE  BOMPOCHI  (Hampumep,
bubnuotexa oprasu3zanys u coop MIPOBECTH AHAJIOTHIO OMOIMOTEKa SI3bIKA




Pandas

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

MIPOrpaMMHUPOBAHUS c 0OBIYHOM
OMOJIMOTEKOM),  COCTaBJIEHUS  ILIaHa
JCUCTBUI M0 HM3YYCHUIO M aHaJIu3y
TAHHBIX

Ilpakmuueckas: BBITIOJIHCHHE
MPaKTUUECKON pabOThI
Kommynurxayuonnas: 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.

CrpyKTypsl
nanaeiX B Pandas

TIOMCK, OYUCTKA,
npeoOpa3oBaHue,
opraHu3anus u coop
JAHHBIX, CTPYKTYPBI
nmaHHbeIx B Pandas,
CTPYKTYpa JaHHBIX Series

Ananumuueckas: aHaiu3 BBITOJTHEHHbBIX
JOMaIITHUX 3aI[aHHI>i; BBITIOJTHCHUEC
3aJ[aHu#l 110 CTAHIHUSM.

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.

CrpykTypa
nanubeix Datafram
e

CTPYKTYpa JaHHBIX
DataFrame, cioBaps,
CIHCOK, (GYHKLUS

read csv, Mmeroas! head u
tail

Oxcnepmuas: TOUCK U 00OCYyXIeHUE
OlMOOK MO pe3yjibTaTaM BBINOJIHEHUS
3aJlaHUN

Ananumuyeckas: aHaau3 BbIIOIHEHHbBIX
MPAKTUYECKUX 3aJlaHUi, TIOUCK OIIMOOK
U uX 00OCHOBaHME, aHAINU3 (parMeHTa
Koza (3amanue 4),

Ilpakmuueckas: BbIIOJTHEHUE 3aJaHUN
Ha co3naHue oObekta DataFrame wus
cioBaps U M3 chnucka cnuckoB (1 atan
ypOKa), BBHIMOJIHEHHE 33JaHUi  Ha
CUMTHIBAHME W BBOJI JIaHHBIX, aHAJIN3
koga U T.JA. (2 u 3 odTambl ypoka)
Kommynuxayuonnas: OTBETHI. Ha
BOIIPOCHl ~ y4yWTeNs,  y4acTHE  BO
¢bpoHTanbHON Oecene M TPYHIIOBOM
00CYKJIEHUH TPH BBIMOJTHEHUHN 3aJaHUH.
Pedghnexcuenas: 3anoaHeHue JucTa
pedekcun B KOHIIE ypoKa

1.7.

JocTyn x TaHHBIM
B
cTpykTypax Panda
S

DataFrame, ¢pynxius
display(), metozs! loc u
iloc; BEIBOJ JAHHBIX IO
METKaM U Cpe3aM METOK,
MHJIEKCaM | Cpe3aM
HHIEKCOB B Series;

BBIBOJ] JAHHBIX o
aTpudyTaM, cpe3aM METOK

Ananumuyeckas — TpHu
3aaHuI
Ilpakmuueckas TIpAU BBITIOJIHEHUU BCEX

BBIITOJIHEHHUHN

3ajaHuii  (MHOUBHIYyaJbHO M B
MHUKPOTPYINax), TpH  BBHITOJHECHUU
MPAKTUYCKON PaOOTHI.

Kommynuxayuonnas: OTBETEHI Ha
BOMNPOCHl  YYWTENs,  y4dacTue  BO




" JOTUYCCKUM yCJ‘IOBI/IHM B
DataFrame

(pOHTAIBHOM OINpPOCE U TPYNIIOBOM
00CYKJICHUH TPH BBIMIOJTHEHUHN 33 JaHUH.
Peghnexcusnas: 3amoHeHue aucTa
pedIeKCUN B KOHIIE YpOKa

1.8. Pa6oTa ¢ npoctas GuIbTpanus, Ananumuyeckass ~ TPU  BBIOJTHECHUHU
MPOITYCKaMH B byHKIHS query, 3alaHUii ¥ OTBETOB Ha MPOOJIEMHBIC
JTAHHBIX JIOTUYECKHE YCIIOBUS; BOIPOCHI.

MPOITYCKU JTaHHBIX, Ipaxmuueckas npu BBITIOJTHCHUH

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

1.9. Pa6ora co uH(popMaIus 0 TaHHBIX, Ananumuyeckasi ~ TpU  BBINOJTHEHUU
CTPYKTypaMu metoiel info u describe, NPAaKTUYECKOrO 3aJlaHusi Ha YTEHHE
nanHbIx B Pandas YHCIIOBBIC U TaHHBIX W3 TaOmuIel wHGOpMamuu 00

KaTeropuaibHbIe urpokax (yrOonbHBIX KIyOOB, B TOM
NpU3HAKK, arperupyroiue | gyucie ¢ npumeneHneM meron describe();
¢dbyukun: value counts, npu BBITIOJTHEHUH 3a/laHus Ha
unique, nunique, groupby | uccnenoBanue arperupyromux GyHKIHUI;
Meroapl min(), max() wu | [lpakmuueckas:  TpU  BBITOJTHCHUU
mean();00beIMHEHUE 3a/IaHH, B TOM YHCIIE CAMOCTOSITEIHHBIX
TabMIl €  TOMOIIBIO | ©  HUCCIIEOBATEIbCKUX MPAKTHYECKHX
METO/a merge, mapameTpsl | padoT.
on u how Kommynurxayuonnas: y4dacTue BO
(dbpoHTANIBHON Oecesie IO OOCYXKJICHUIO
JIOMAITHEero 3a/laHus (MOAeNlb YpoKa —
NepeBepHyTOE O0yUEHUE).
Peghnexcusnas:  3amonHeHue — JHCTa
pedaekcun B KOHIE ypOKa

1.10. | Onepanuu Hax pocTeimme Ananumuyeckas:  TPU  BBIIOJHEHUH
JTAaHHBIMHU. apudmeTHIecKre 3aJlaHUi W OTBETOB HA YTOUHSIONIUE H
ApudmeTndeckne | omepatopbl, JIOTUYECKUE | IPOOIEMHBIE BOMPOCHl Y4YUTENs TMpU
U JIOTUYECKHE OTIepATOPBI, ONIEPAIMH HAJl | BHITIOJHEHUH 3a/IaHUH, TIPU BBHITIOJTHESHUT
orepanuu cronbmamu  natadpeiima, | 3a1aHU Ha JIOTUYECKUE OMepaIuu IMpH

MPUCOCANHCHUHA CepUH K | (QrIbTpaiuu JaHHBIX

natadpenmy; ¢byuakuu | [lpakmuueckas:  TpU  BBINOTHEHUH

query, str.match, | 3aganuit Ha MTOBTOPEHHE

str.contain apu(pMeTHIECKUX u JIOTUYECKUX
orepaTopoB B Python; rnpu BeIOTHEHHH
3aIaHUI C HOBOM IEPEMEHHOM sum; Ipu
BBITIOJTHEHUM 33JlaHUil Ha JIOTHYECKHE
oTiepaIyy ¢ JaHHBIMU.
Kommynuxayuonnas: ydacTue BO
(pOHTATBHOM OOCYKICHHH.
Pegpnexcuenasn:  3amolHEHHWE — JIACTA
pedeKcun B KOHIIE ypOKa

1.11. | Cratucruueckue MeTos describe, unciaoBele | Anarumuyeckas npu OCBOEHUU
JAaHHBIC Y KaTeropraibHbIC CriocoO0B  BBIYMCIICHUS  Pa3IUYHBIX




HIOKa3aTeH;
MHWHHUMAJIBHOC,
MaKCHMAJIbHOE H Cpe/iHee
apupMeTHIecKoe
3HAYCHHS, KBApTHIH U
CTaHAApPTHOE OTKIOHEHUE

CTaTHCTUYCCKUX MoKa3aTeen "
3aKpPCIUICHUN qucpes BBITIOJTHCHUE
3aJIaHuM; npu CpaBHEHUU
CTaTUCTHYECKUX roKazareeu (Ha
puMepe).

Ipaxmuueckas npu BBITIOJTHCHUH
3aJlaHUi  Ha BBIYUCIICHUE MEC/IHMAHBI,

CTAaHAAPTHOT'O OTKJIOHCHHA U KBAPTUJIH.

Kommynurxayuonnas: ydacTue BO
(pOHTATBHOM OOCYKICHHH.
Peghnexcusnas:  3amollHEHHWE — JIMCTA
pedIeKCUN B KOHIIE YpOKa
1.12. | OnucarensHas MeTons! info, describe, Ananumuyeckass ~ TPU  BBIOJTHECHUHU
CTaTUCTUKA min, max, mean, yCIIOBUSl | 3aJIaHUN  TPAKTHYECKOM paboOThl Ha
GUIBTPAIUH TaHHBIX, IPUMEHEHHUE CTAaTHUCTHYECKHX METOJIOB,
CTaTUCTHUKA 10 a TaKKe TPH COCTABJICHUM 33J[aHUS HA
KaTeropualbHbIM CJIOKHBIC YCIIOBHUS (DMIIBTPALIMU JTAHHBIX
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
pedekcun B KOHIE ypOKa
1.13. | bubnuoreka BU3yalln3alusl JaHHBIX, Ananumuueckas: npu BBIIIETIEHUHU
BU3YaTH3aIuu MPEUMYIIIECTBA JUarpaMM | MMPEUMYIIECTB BU3YyaIH3alliu TaHHBIX 10
JIAHHBIX U rpauKOB; BUIBI UX TaOJIMYHOTO MPEICTABICHHUS.
auarpaMm; OMOIHOTeKH Ilpakmuueckas:  Tpu  BBIIOJTHECHUU
Pandas, Matplotlib, NPaKTUYECKUX  3aJaHuid B MaJIbIX
Seaborn u moctpoenue rpynnax (1 aram  ypoka); mpu
rpaMKOB U JHATPAMM C BBIMIOJTHEHUH TPAKTHYECKON paboThl (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
Pe¢hnexcusnas:  3amolHeHUWE — JIHCTa
pedexkcun B KOHIE ypOKa
1.14. | IToctpoeHue TUTIBI CPAaBHEHUH U TUTIBL | AHaiumuyeckas  TPU  BBINOJIHEHUU
rpadukoB Jarpamm, rmpasuia 3aJlaHUi Ha TOCTpOeHHEe TpaduKoB C

o(OopMIICHUS TUATPaMM;
METOAbI OMOJIMOTEKN
Pandas nist HacTpoiiku
BHEIIHETO BH/1a IpauKOB;
METOJIbI OMOINOTEKU
Matplotlib ans
IIOCTPOEHHUsI U HACTPOUKHU
BHEIITHETO BUAa rpa)uKoB

MOMOIIbI0O MHCTPYMEHTOB OUOIMOTEKH
Pandas (otam 2 ypoka) m OuOIMOTEKH
Matplotlib (atam 3 ypoxa).
Ipaxmuueckas npu BBITIOJTHCHHUH
3alaHuil Ha TOCTpOeHHe TpaduKOB C
MOMOIIbI0 WHCTPYMEHTOB OHOIMOTEKH
Pandas u 6ubamorexu Matplotlib.
Kommynurxayuonnas: y4dacTue BO
(poHTaTBbHOM OOCYKJIECHUU JIOMAIITHETO




3alaHuss U TOpaBWI  MOCTPOCHHS
rpadukoB (1 3Tanm ypoka), BBITOJTHEHHBIX
3aJaHuid Ha 2 ¥ 3 3Tamnax ypoka.
Peghnexcusnaa:  3amnonneHue
pedrekcun 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 o0OCYXICHUU
JIOMAIIIHETo 3aJlaHus (11e1ecoo0pa3HOCTh
NOCTPOCHHS ~ CTOJOYATHIX  JUATPaMM,
BU/IBI CTOJIOYATHIX arpamm,
HI0CJIEIOBATEIIBHOCTD 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
BHEIIHETO  BHJA | HACTPOUKHU BHEIITHETO | WJIM B TIApaX BBIMOJIHCHUU MPAKTHICCKUX
JarpaMm BUJIA, THECTOTPaMM, | 3aIaHUH 110 0(OPMIICHUIO THATPAMM.
CTONOYATBIX W TOYEYHBIX | [Ipakmuueckas: caMOCTOSITENIbHAS W B
JarpaMm mapax  BBIMIOJHEHHE  MPAKTUYECKUX
3a/1aHuH 10 0(OPMIICHHUIO TUArPamMM.
Kommynuxayuonnas: npu o0CyXIeHUU
JIOMalIHero 3afanus (paboTa B mapax)
Peghnexcusnas:  3amonHeHue — JHCTa
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, | KOHTPOJIBHOM  paboThl Mo  TeMme
pa3sMepHOCTh MaccuBa, | oubnuoreka NumPy.
TUN JaHHBIX, JOCTYN K | [Ipakmuueckasi IpA BBITIOJHEHUU TECTa

AIIEMEHTaM MacCHBa;
pabota ¢  MaccUBamMH
NumPy: cosnanue, BBIBOJ
DIIEMEHTOB MaccuBa,
oTiepaIuy HaJl MaCCHBaMU

(1 sram 4 ypoka); mpH BBHIIOTHEHUU
MPAKTUYECKUX 3aJ]aHUHM Ha CO3/IlaHHe
MaccuBoB B Python, mpu BbIoTHEHUH
KOHTPOJbHOH  paboThl MO  TeMme
6ubnuoreka NumPy.
Kommynuxayuonnasn: 1npu 0OCYXJIEHUU
JIOMAaIllHero 3agaHus (pabora B mapax);
IIpH  BBINOJIHEHUU 3aJlaHUN B  MajbIX
rpymnmnax, Opu y4acTUu B OOCYXICHHH,
IIPU OTBETAX Ha BOIPOCH! YUUTEIS

Peghnexcusnaa:  3amonHEHHE  JIHCTA




pediekcun B KOHIE ypoKa

1.18- | IIpoekt OcHOBHbBIE NMOHATHS TEMBI | Anarumuueckas  TPU  BBIIOJHEHUU
1.19 «Uccnenosanue «Python IUIA Data | 3agaguii MO0 HMCCJIENOBAaHUID JaHHBIX
naHHbIx».  Yacth | Science» (BBIIIOJIHEHHME  MPOEKTa B MaJbIX
1, Yactp 2 rpyInax).
Ilpaxmuueckas npu BBITIOJTHEHUH
IIPOEKTA.
Kommynukamuenaa: npu o00CyXIeHUU
JIOMAIITHETO 3aJaHusl, MPHU BBITOJIHEHUU
MPOEKTa B MAJIBIX TPYIIIaxX
Peghnexcusenas:  3amoiHeHue — JHCTa
pedIeKCUN B KOHIIE YpOKa
1.20. | O600wmenue u | Series, DataFrame, | Anarumuueckas: npu CO3JaHUU
cUCTeMaTH3alus CTATHCTUYECKUE METOJbl, | CHHKBEHHHOB M  BH3yallbHOM  KapThbl
OCHOBHBIX pabora c NumPy; | 3Hanuii (060011eHUE, CUCTEMATH3AIHU )
MOHSITHA  TEMBl | MOHATHUS, W3y4eHHBIC B | [lpakmuueckas npu CO3/aHUU
«AHanmu3 JNaHHBIX | Kypce «AHalM3 JaHHBIX» | CAHKBEHHOB W  BU3YaJIbHOH  KapThl
c 3HAHUM.
HCIIOJIb30BaHUEM Kommynuxamusnas: odcyxaeHue B Xo/1e
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  KOHTPOJIBHOM
pabora Science» paboThl MO MCCIEJOBAHUIO JlaTa ceTa ¢
nHpopmanuen o naccaxxupax TuTaHuKa
Ilpaxmuuyeckas TpU BBHIMOTHEHUH TeCTa
Mo  pasneny, 3aJaHusi  UTOrOBOM
KOHTPOJIbHOM paboTHI.
Pegonexcuenasa:  3anmonHeHue — JHcCTa
peduiekcun B KOHIIE ypOKa
2. MamunHoe o0yueHue
2.1. [Tonsitue u BuAbl | MIcKycCTBEHHBINH Ananumuyeckass TPU CPABHUTEIHLHOM
MaIIHHHOTO WHTEIUICKT, NOJIXOJ, | aHaJIM3€  MOAXOAOB:  OOy4YeHHe ¢
oOydeHus OCHOBaHHBIN Ha MpaBUJaX, | yUUTENEeM U oOyueHue 0e3 y4uTelns; MpH
MAaIIMHHOE oOydeHue, | OTBETaX Ha BOMPOCHI W (POHTAIHLHOM
uctopusi pazsutuss UMW B | 00CyXIeHUH BOMPOCOB IO MPE3CHTAINH.
urpax, coepsr | [Ipakmuueckas npu BBITIOJTHCHHUH
NPUMEHEHHUS MAaIIMHHOTO | 33IaHUi IPAKTHYECKOH paboTHI.
oOyuenus; oOyueHue ¢ | KoMMyHUKayuoHuas: OTBETHI Ha
yuuteneMm, oOy4yeHue Oe3 | BOMPOCHI  Y4WTeNsd,  ydacTue  BO
YUHTEIS, 3aja4a | pOHTAILHOM 00CyXIeHUN pu
perpeccum, 3a/1a4ya | BBIIIOJIHEHUU 3aJJaHHH.
Kiaccupukauuu, 3anada | Pegnexcuenas: — 3allOJHEHUE  JIMCTA
KJIaCTepU3allHH, oTOOp | pedyiekcuu B KOHIIE YpOKa
JAHHBIX  JUISI  MOJICIH
MaIIMHHOTO O0Y4YeHHUs
2.2. Ananuz u | MammnaHOEe OOydeHue c | Anarumuueckas: TPU TTIOMCKE OTBETOB Ha

BU3YyaJIn3alud

YUYUTCIICEM, MalllMHHOC

BOIIPOCHI B X0J1e 00CYXJIeHUS




JTAHHBIX oOyueHne ©0€3 Y4YWTElNs, | BBITOJHEHHOTO JIOMAIIHETO  3aJaHus,
3aja4a perpeccuu, 3agada | mpu BBITIOJTHCHUH 3a/laHui
Kinaccu(uKauy, — 3agada | IpakTUYecKoi paboThl.
KJIaCTepU3alNY; Ilpakmuueckaa:  npu  00OCYXIEHUU
Oubimorekn pandas ¥ | BBIIOJHEHHOTO JIOMAITHETO  3a/IaHUS;
matplotlib, 4yTeHHUE | MPH (PPOHTAIBHOM OIpoce U Oecene, Mpu
TAOJIUYHBIX JIAHHBIX, | BBIIOJHCHUN 3aJaHUl  TPAKTUYECKON
CTaTUCTHYECKUE paboThI.
1oKa3ateiy, TOCTpOeHUE | KOMMYHUKAYUOHHAS: OTBETHI Ha
JUarpamm BONPOCHI  YYWTENs,  y4dacTue  BO
(hpoHTATBHOM 00CYyXICHUU npu
BBINOJIHEHUH 3a/IaHUM.
Pegnexcusnasn:  3amomHeHHWe — JIHCTA
pedIeKCun B KOHIIE YpOKa
2.3. bubnuorexu Mamunnoe oOyueHue ¢ | Anarumuueckas: OTBETbl Ha BOIIPOCHI
MAaIIuHHOTO yauteneM u 0e3 yuurens, | (aHaJM3 BOMPOCOB M TIOMCK OTBETOB)
o0OydeHus ero MpeuMyIIecTBa, | ppoHTaNBHOM Oecebl; aHaIu3 rPaPUKOB
MOCTAaHOBKA IEJIM M 3a]a4, | MOJeNIell MAaIIMHHOTO OOYYeHHUs Tpu
aHau3 JIAHHBIX, | BBINOJHEHUN 3amanus  «lIpobiembl B
oOyuaromas U | 0Oy4EeHUHU MOJIEIHY.
TPEHUPOBOYHAS BBIOOPKH, | [Ipakmuueckasi: TIOUCK OTBETOB HA
3ajjaya perpeccuu, 3ajgada | BOMpockl  (pOHTANbHOW  Oecedpl |
KJIaccu(UKAIMU, TECTOBAsi | BOIPOCHI YUUTEIS B XOJIE YPOKa.
u TpeHupoBouHas | Kommynukayuonuas: ydactue BO
BbIOOpKa, mepeoOydeHue, | ppoHTanpHOM Oecene 1o Marepuana
Heoo0y4eHue, NpepIAyIIero  ypoKa;  y4JacThe B
ONTUMAaJbHAS MOJIeNb, | OOCYXJACHUH TPHU BBHIMOJTHEHUU 3a/laHus
KPOCC-BaJTU/IaITHST; B MHKpOTDYIIIE IO aHaTu3y rpaduxos
oubimoreka sklearn, | MaIMHHOTO OOYYEHUS».
ATaITBI noctpoeHus | Pegrexcuenas: 3an0JTHEHNE JINCTA
MOJIEIH MAIIMHHOTO | peeKchu B KOHIIE ypoKa
o0yudeHus Ha Python
2.4. JInHelHas IIOHSITHE JTUHEWHOU | AHanumuueckas. aHaan3 pabOTHl MOJICITH
perpeccust perpeccum, 1eneBasi | JIMHEHHON perpeccun (ox6op
byHKIHS, TuHeHoe | Ko (UIIMEHTOB JTUHEHHOTO YpaBHEHUS
ypaBHEHHE, C HECKOJIbKMMHU TIEPEMEHHBIMH); aHaJH3
rOMOCKEJaCTUYHOCTb 3ala4,  MPEJCTABICHHBIX  Y4HUTEJEM,
JAHHBIX; JTAlbl CO3JaHMs | BEIOOp W3 HUX 3a/1a4 PErpeccuy; 3aJaHne
MOJIEIH MalIMHHOTO | HA aHaJIW3 TpapuKOB U BBIOOP U3 HUX
00yJeHus, moa00p | TOTO, KOTOPBI COOTBETCTBYET MOJIEIH
KO3 PHUIIMEHTOB JUHEWHON perpeccuu; aHaau3 TOUYCYHBIX

JMHENHOTO YpPaBHEHUS

rpadguka u BBIOOp cpeau HHUX Habopa
JAHHBIX, MOIXOMSAIMX NS peUIeHus
3a7a4¥ JIMHEWMHON pEerpeccuu; Co3/laHue
MOJIEIM  MAIIMHHOTO  OOydeHus Ha
Python.

Ilpaxmuueckasa: pelleHne 3agad4 Ha
BBIOOp (M3 MpENCTaBICHHBIX YUHUTEIEM
3aJad) 3aJad  perpeccuu; Ha BBIOOp
Habopa  nmaHHBIX (MO  Trpadukam),
NOIXOMSIINX JUIsI  PEUICHUs 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
pedIeKCuu 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
HEIMHEWHBI  (QYHKIMH, | HA Pa3HBIX JOJDKHOCTSX; HalUCaHHe
rpaguKu byHKIMH; | Kona.
MOJIMHOMHAIILHOE Ilpakmuueckas: pelieHue 3agad  Ha
npeoOpas3oBaHue CO3JJaHME MOJENH JIMHEHHOM perpeccuu,
JUHEHHOHN perpeccuu OTBETHI Ha BOIIPOCHI yUUTENS
(moBTOpeHHE MaTepuaja MaTeMaTHKH),
BBITMIOJTHEHHE 3a/1aHus Ha
MOJIMHOMHATTEHYIO perpeccuio,
HalMCaHWe KoJa JJid TpelCcCKa3aHus
3HAYECHHS] HOBOW MOJIENIBIO M TIOCTPOEHHUE
rpaduKOB UCXOTHBIX JaHHBIX U MOJIEIIH.
Kommynurxayuonnas: ydactue BO
(bpoHTanbHOM O0OCYXIIEHHUH, OTBETHI Ha
BOIIPOCHI YUUTETIS.
Peghnexcusnas:  3amonHeHue — JHCTa
pediekcun B KOHIE ypOKa
2.6. Knaccudukarus. Knaccudukanus, Ananumuueckas: TIOUCK OTBETOB Ha
Jloructuueckas JIOTUCTUYECKAs] perpeccusi, | MpoOJIeMHBIE BOIPOCHI U PEIICHUE 3a/1aY;
perpeccust (2 | nuHelHBIN CaMOCTOSITENTFHOE COCTaBIIEHUE MOJENU
ypoKa) Kiaccudukarop, JIOTUCTUYECKON perpeccun TUTSt
THIEePIUIOCKOCTD, peCKa3aHus BEPOATHOCTH B
OuHapHas ommpkaimue 10 JeT  uImeMUYecKon
KIaccU(pUKaus, 0oje3Hn  cepiala [0  Pa3NUYHBIM
MYJIBTHKJIACCOBAst MpU3HAKaM
KITacCU(UKALIUS; Ilpaxmuyeckas: OTBETHI HAa BOMPOCHI,
JTUHEHHOE ypaBHEHUE, | TOAOOD MIPUMEPOB 3ama4
KOd P HUITUEHTHI KJIacCU(pUKALINK; OTBETHI Ha
JUHEHHOTO  YpaBHEHWsI, | MPOOJIEMHBIC BOIPOCH MPU OOBSICHCHUN
pacroioxKeHue TOYKH | HOBOTO MaTepuasa; pelieHHe 3aaad Ha
OTHOCHUTEIIBHO  TIPSMOM, | 3aKpeIUIeHHne HOBOTO MaTepuaia Tio
OTCTYII o0BeKTa; | TeMe; ydacThe BO (DpoHTambHOU paboTe
co3maHue, oOydeHWe W |Ha 3-eM JTame  MepBOro  ypoKa,
OIIEHKA MOJIENIA | CAMOCTOSITEIbHOE COCTaBIEHUE MOJENU

JIOTUCTHYECKON PETPECCUHA

OImH1OOK,
KadyecTBa

Marpuna
METPHUKU

JIOTUCTHYECKOH perpeccuu (ypokx 2)
Kommynukayuonnas: ydactue B
00CYX/JIEHUH T€CTa U OCHOBHBIX IOHATUI
TEMBI; OTBETHI HA BOIIPOCH! YUUTES;




JIOTHCTHYCCKOU
perpeccuu, MOJICITb
JIOTUCTUYECKOU 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, MOJIEIb | PErPECCHU; CaMOCTOSITENIbHOE
JIOTUCTUYECKON PErpeccHH | COCTaBICHHE MOJIEIN  JIOTUCTHYECKON
Ha Python perpeccuu IE npecKa3aHus
BeposTHOCTH B Ommwkaiimme 10 Jer
UIIeMUYecKod Oole3Hu cepaua 1o
Pa3IMYHbBIM PU3HAKAM.
Ilpakmuueckaa: OTBETHI Ha BOMIPOCHI
YUUTEISI; CAMOCTOATEILHOE COCTABICHHE
MOJIENT JIOTUCTHYECKOW PErpeccuu st
peCKa3aHus 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 J1ec JIEPEBO petenu, | Anarumuueckasn: GppoHTaNbHAS paboTa
aTpuOyTHI, y4uTeNIeM Ha 2 dTare ypoka
3¢ peKTUBHOCTH Ilpaxmuueckas: peanuzanus
pa3oueHus, rinyouHa | ciaydaifHoro seca Ha Python ¢ momorbto
nepeBa, unes anroputma | Random Forest, mapamerpst Random
ciyyaifHOro neca, | Forest ans 3amau knaccudukanuu 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:  3amoinHeHue  JIKMCTa
pedJIiekcuu B KOHIIE YpOKa
2.9. Knacrepuzammst MalmHHOe oOydeHue O0e3 | Ananumuueckas: — pelieHue  3amadu
yUuTeNsl, Kiaccu(uKamms, | KIacTepu3aun Ipakmuueckas:
KJIaCTEPH3AIHs, AITOPHTM | PElIeHHE 3a7a9u KJIaCTepH3aIlNH,
k-cpennux, [IEHTPOU/I, | BHITIOJHEHUE MPAKTUYECKON PabOTHI.
paccrosiHuE Mexay | Kommynukayuonnas: dbpoHTaNBHOE
TOYKAMH oOCyXJleHHe 3aJjaud  KJIACTEepH3allHH,
BBITIOJTHEHUE TPAKTHYECKOW pPabOTHI B
MUKpOTPYIITIE; OTBETHl HA  BOIMPOCHI
YAUTEIIS.
Peghnexcusnas: 3anonnenue amcra
pediekcun B KOHIE ypoKa
2.10. | IIpoekr. MallMHHOE O0y4eHune ¢ | Anarumuueckas: npu pa3paboTke




[IpencraBnenue
MPOEKTa

yUHUTENEM, 3ajaya
KJaccu(UKaluu, METPUKU
OLIEHKHU KayecTBa
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: TpH BBHINOJHEHUH 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

TS

211 [Tpoekt «OCHOBBI | MOHSTUE U BUJIBI Ananumuyeckas: npu CO31aHUU
MaIIUHHOTO MalIMHHOTO 00Yy4YeHMUs, CMHKBEHHOB M  BHU3YaJlbHOM  KapThbl
oOyueHus» JIMHEWHas perpeccus, 3HaHU# (0000IIEeHNEe, CHCTEMATH3AIIHS )

JIoOTUCTHYECKas perpeccust, | [lpakmuueckas pu CO3/aHUU
JIEPEBbsI PEIICHUN, CUHKBEWHOB W  BHU3YyaJbHOW  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
nmpoekTHas pabora | pasuene «MammHHOE | 1 3aJaHus HWTOTOBOM  KOHTPOJBHOU

oOydeHue» paboThl Ha KiIaccU(UKAIMIO anelbCHHOB
U rpeingpyToB
Ilpakmuueckas.: TpyU BBIIOJHEHUU TECTa
o  pasneny, 3aJaHusi  UTOrOBOM
KOHTPOJIbHOM 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,
MEXHEHPOHHBIE CBA3H,
HEUpPOHHAS CETh,
CTPYKTYPHBIH ITOAXO0M K
MOJIEJINPOBAHUIO
HEHUPOHHBIX CETEM,
HEHPOKOMIIBIOTED,
IIEPCENTPOH,
TE€HETUYECKNN aJITOPUTM,
HBOJIFOLIMOHHBIN ITOIXO0/
K MOJEIUPOBAHUIO
HEHUPOHHBIX CETEM,
KBa31OMOJIOTMUECKUI
OAXO0M K

aHalM3  pa3IMYHbBIX  MOAXO0JaxX K
MOJICTTUPOBAHUEO HMHTEIJIEKTyJIbHOMN
NesITeIbHOCTH; TIOMCK  OTBETOB  Ha
MPOOJIEMHBIE BOIIPOCHI YUUTENS
Kommynukayuonnas: o0CyXJIeHHe
MOHATUH OTBETHI HAa BOMPOCHI YUHUTEIS,
B TOM 4HCIIe IPOOJIEMHBIE.
Pegrexcuenas: 3anioTHeHNE IUCTA
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:  CO3J1aHUU  MOJENU
MHOT'OCJIOMHOM HEHPOCETH.
Kommynurxayuonnas: o0CyXIIeHHe

HOHﬂTHfI, OTBCTHI HAa BOIMPOCHI YYUTECJIA.

Opranu3zannoHHO-NeIarornyecKne ycJoBUs peaju3alum Kypca

OcBoeHne Bcex TeM Kypca Ipe/roiaraeT OpraHu3alnnio GpoHTalIbHOM U TpyNIoBoil 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
CUCTEMY IIPOOJIEMHBIX BOIIPOCOB 10 TEME, JOMOJHUTEIbHBIX YTOUHSIOIUX IPOOJIEMHBIX BOIIPOCOB
U BBINOJHEHUE NPOOJIEMHBIX 3aJaHui. J[OMOJHUTEIBHBIM METOAMYECKHM IOJXOJIOM SBIISIETCS
HCIIOJIb30BaHNE MOJIENIH «IIePEBEPHYTOE OO0ydeHHUe», KOrjJa ydalluecs CaMOCTOSITENIbHO M3y4aroT
TEOPETUYECKHI MaTepHuall JIoMa, a Ha ypOKe MPOXOJUT ero odcyxkaeHue B popmate HpoHTaTIBHON
Oecenpl M 3aKpeIUICHHE uepe3 pelleHue 3agad B Mukporpymnmax (mo 4-5 uenosek). llpu
OpraHu3ali ypoKa MO0 MOJEeNHU «IepeBEepHyTOoe OOyueHHe» pPEKOMEHJYeTCsl MPOBOIMTH TaKue
ypoOKa JABYM YUYHUTENSM, YTO 3HAUUTEIbHO MOBBICUT 3(PPEKTUBHOCTH ypOKa, OCOOEHHO B YacTu
00CyXJIeHUs] y4eOHOro Marepuana, CaMOCTOSTEbHO OCBOCHHOTO YYAIIMMUCS JIOMa C IOMOIIbIO
BUJICOYPOKOB. PexomeHnayeTcst, 4ToObl B 00CYK/I€HUN IPUHSIIA y4acTHE BCE y4YallHecs.

IIpu ppoHTaNbHOM BBIOJHEHUU 3aJlaHUsI YUUTEIIO PEKOMEH]IyeTCsl BBINOJIHATH 3aJjaHHe
NapajuleIbHO C yYalllUMHCSA, KOMMEHTHPYS KaKIbli IIar, JEMOHCTPUPYS CBOM JKpaH uepe3
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
METOJIMYEeCKUE U yueOHbIe MaTepUabl:

e IIporpamma kypca «/cKycCTBEHHOTO MHTEIIEKT» (0a30BbIi) /Ui cTapiuei mkousl (10-

11 kaccer).

e Meronnueckue peKOMEHIAAUNH ISl YUUTEISL.

e [lnmanbI-cCIEHAPUHU YPOKOB.

e OnopHbIE NpE3EeHTALUY.

e Marepuaiibl K mporpaMmme, coaepxKaniye 3agaius s NPaKTUIeCKON 1

CaMOCTOSITENTbHON pabOThl 00yUaIOIIUXCSL.

e Pazmarounslii MaTepual U CCHUIKM Ha HEOOXOIMMBbIE MTPUIIOKEHUS IS MPAKTUYECKUX

paboT, pa3MelIeHHbIE B TNIaHAX-CIIEHAPUAX YPOKOB.

TexHunueckue cpeacTBa 00y4eHHUs.

o KommnbroTeps! nim HOYTOYKH, MOAKIIOYeHHbIE K IHTepHeTY

e  MynbTUMEAUNHBIN TPOEKTOP

e CxkaHep, IpUHTEP




@®opMbI aTTECTALMH

Bce paspensl npeanosiararoT BBIIOJHEHHE M 3alIMTY IHPOEKTOB. lIpoexTel mo cBoei
IUIAKTHYECKOM CYIIHOCTH HameJeHbl Ha (opMupoBaHME CIOCOOHOCTEH, TMO3BOJISIONIMX
3G GEeKTUBHO JIeHCTBOBaTh B pealbHOW JKM3HEHHOW cuTyanuu. OOnajgas MMM, ydaliygecs MOTYyT
aJanTUPOBAThCAd K M3MEHSIOLIUMMCS YCIOBUSM, OPUEHTHPOBATHCS B Pa3sHOOOpa3HbIX CHUTYyalMsX,
paboTaTh B KOMaH/E.

[Tpu pabote Hag MPOEKTOM MOSABISETCS MCKIIOYUTEIbHAS BO3MOXKHOCTH (DOPMUPOBAHUS Y
YUYaIIUXCsl KOMIIETEHTHOCTH paspelieHuss mpolieM (IIOCKONbKY 00s3aTeIbHBIM  YCIOBHEM
peanu3any METOo/Aa MPOEKTOB B WIKOJE SBJSETCA PEIICHUE Y4YalllMMCs COOCTBEHHBIX IpoOieM
CpeACTBaMH TMPOEKTa), a TaKXKe OCBOCHHE CIIOCOOOB  JIESTENBHOCTH, COCTABISIOIIMX
KOMMYHHUKATHBHYIO 1 HH(OPMAILIMOHHYIO KOMIIETEHTHOCTH.

[IpoekTbl ABIAIOTCS MEXKIPEAMETHBIMM, B OTJIMYHME OT MOHOIIPOEKTOB, YacCTHYHO
BBIIIOJHAIOTCS BO BHEYPOUHOE BPEMsS U IO PYKOBOJACTBOM HECKOJIBKUX CIECLUAIUCTOB B
pa3NUYHBIX 007acTsAX 3HaHMUA. Takue MPOeKTHl TPeOyIOT 0UYeHb KBATH(PHIMPOBAHHONW KOOPAWHAINN
CO CTOPOHBI CIEIHAIMCTOB U CIAXKEHHOW pabOThl MHOTHUX TBOPYECKUX IpymIil. MexXnpeIMeTHble
MPOEKTHl MOTYT OBITh KakK HEOOJBIIMMH, 3aTparuBalOIMMU JBa-TPH TpeaMeTa, TaKk u
HaNpaBICHHBIMU Ha peLIeHHE JOCTATOYHO CIIOXKHBIX HpoOjeM, TpeOyIOIIMX cojaepKaTeIbHON
MHTETPAUi MHOTUX 001acTel 3HaHUSI.

KanennapHO-TeMaaneckoe IJIAHUPOBAHHE

Tema Koa. Jara
YacoB

1. AHajm3 na"HHbIix HA Python 1
1.1. Hayka o gansbIX. CTpyKTYpbl JaHHBIX 1
1.2. Pabota co criuckamu Python 1
1.3. Pabora ¢ TabnumaMu 1 IOArOTOBKA JaHHBIX 1
1.4. bubnnorexku Python. bubnnorexa Pandas 1
1.5. CrpykTypsl naHHbIX B Pandas 1
1.6. Crpykrypa nannbix Dataframe 1
1.7. JlocTyn K IaHHBIM B CTpyKTypax Pandas 1
1.8. Pabota ¢ npomyckamu B JaHHBIX 1
1.9. Pabota co ctpykrypamu naHHbIX B Pandas 1
1.10. Onepanuu Haj AaHHBIMU. Apu]MeTHyecKue U JIOTHYECKHe 1

oreparu
1.11. Cratuctuueckre manabele. OmucarebHas CTATUCTHKA 1
1.12. bubnmoreka BU3yanu3aum TaHHBIX 1
1.13. IToctpoenue rpaukoB U AuarpamMm 1
1.14. Hacrpoiika BHenIHero Buaa quarpaMmm 2
1.15. bubnnoreka NumPy 1
1.16. [Ipoext «MccnenoBanue nanHbix». Yacts | 1
1.17. ITpoekt «MccnenoBanue naHHbIX». YacTh 2 1
1.18. O000meHne M CHUCTEMATU3AIMA OCHOBHBIX IIOHSITUI TEMBI 1

«AHaJIN3 TaHHBIX C UCTIOJIB30BaHueM Pythony
1.19. Wrorosas koHTpoJibHAs paboTa 12
2. MamunHHOe 00yUeHne 1
2.1. [loHsiTHe ¥ BUJBI MAIIIMHHOTO OOyUYEHUS 1
2.2. AHalu3 ¥ BU3yann3anus JaHHbIX 1
2.3. bubnoTexn MamHHOTO 00y4YEHUS 1
2.4. Jluneiinas perpeccus 1




2.5. Henuneiinble 3aBucumMoctu 1
2.6. Knaccudukanus. Jloructuueckas perpeccus 1
2.17. JlepeBns pemennii. YacTs 1 1
2.8. Crny4daiinblii ec 1
2.9. Krnacrepuzanus 1
2.10. ITpoexr. IIpencraBienue nmpoexkra 1
2.11 ITpoekT «OCHOBBI MAIIMHHOTO O0YYEHUS 1
2.12. HTorosas npoekTHas pabora 2
3. HeiipoceTu. BBenenue 1
3.1. BBeneHue B HellpoceTH 1
3.2. [Ipoext 34

NTOI'O




