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IHosicHUTEeILHAA 3ANIUCKA

Kypc BHeypouHON JneATenbHOCTH «VMICKYCCTBEHHBIM MHTEIUIEKT» IIPEAHA3HAYEH Ul
npenojaBaHust B 5-8  KJIACCOB. DTOT Kypc NpoAoDKaeT (OpMHUpPOBAHUE 3HAHMM YYaIIHXCS
CTapIIMX KJIACCOB O CHUCTEMax HCKYCCTBEHHOIO MHTEUIEKTa Kak OJHOW u3 Hauboiee
NEepCHEeKTUBHOM M pa3BUBarollelics o0sacTedl HAaydHOr0o U TEXHOJIOTMYECKOTO 3HAHUS.
HcKyCCTBEHHBIN MHTEIUIEKT — CTPAaTErM4eCKU Ba)KHOE HaIlpaBicHME, KoTopoe B HanunonansHON
nporpamme «Lludposast sxonomuka Poccuiickoit @enepannn» 0003HaYeHO B Ka4eCTBE OJHOM U3
CKBO3HBIX LH(POBBIX TEXHOJOTHH, OOECIEUMBAIONINX YCKOPEHHOE DPAa3BUTHE HPUOPUTETHBIX
oTpaciel SKOHOMHUKM M  coluanbHOW c¢epbl. HanumoHanbHas cTparerus  pa3BUTHUS
HCKYCCTBEHHOI'O MHTEJUIeKTa, mpuHsAtas B 2019 romy, craBUT 3amayu COBEPLICHCTBOBAHMS
CHCTEMBI MOATOTOBKU KaJpOB B 3TOM HAIIPABJICHHUH, a TaKXe pa3pabOTKH U BHEAPEHUS MOJyJeH
10 UCKYCCTBEHHOMY HHTEUIEKTY B OOpa3oBaTelbHBIC MPOrpaMMbl BCEX YPOBHEH, BKIIIOYas
cpenHee obiee oOpazoBanue. Ha pelienue 1aHHOM 3a/1a4 ¥ HaIIpaBJIEH HACTOALMHI KypcC.

Kypc «VCKyCCTBEHHBI MHTEIJIEKT» HOCUT MEKIUCLUIUIMHAPHBIA W KOMIUIEKCHBIN
xapaktep. C 0JJHOW CTOPOHBI, B HEM CHUHTE3UPYIOTCS 3HAHUS U YMEHUS y4yalluXcs, MOJIyYCHHbIE
paHee Ha ypoKax MaTeMaTUKu, HHHOpMATHKH, (U3NKH, Onosoruu (perieHune 3a1ad ¢ Gu3nIecKuM
U/ win 6uoorndeckuM conepkanreM). C apyroil CTOpOHbI, B CTPYKTYpE 3TOT0 Kypca OTYETIMBO
BBIICTISIIOTCS. M TEOPETUYECKass M IPAKTUYECKas COCTAaBIISIOIIME. YYalluecs 3HAKOMATCA C
o0nacTsIMM NpUMEHEHHsT U 0a30BBIMM IMOHATUSAMHU Kypca, a B XOJle IUAAKTHUYECKHX WIP U
BBIMIOJTHEHUSI NPAKTHUUECKUX W IMPOEKTHBIX 3aJaHUM MOJIY4alOT ONBIT aKTUBHOW, TBOPUYECKOM
WHJVBHIyAJIbHOW, TPYIIIOBOM U KOJUIEKTUBHOM JEATEIBHOCTH 110 OCMBICICHUIO KIIFOUEBBIX 3a/1a4
MaIIMHHOTO OOYYE€HHsS M OCHOBHBIX IOJXOJOB B IMPUMEHEHMM MAIIMHHOTO OOy4YeHUs IS
CO3aHHS HHTEJUIEKTYAJIbHBIX CUCTEM.

Heabio n3yyenus Kypca «VICKyCCTBEHHBIM MHTEIUIEKT) SIBISETCS PA3BUTHE y Y4allUXCs
YCTOMUYMBOrO MHTEpECa K OCBOCHUIO JJaHHOM 00J1acTH 3HaHUM M popMHpOBaHUE Oa30BbIX 3HAHUMN
0 HayKe O JJaHHBIX U MalIMHHOM OOYUY€HHH, a TAKXKEe 0 MHOT000pa3uu cdep UX NPUMEHEHUS.

3agaum Kypca:pa3BUTHE NPEACTABICHUH O MHOrooOpa3svy MOIXOJ0B B pa3paboTkKe
UCKYCCTBEHHOI'O MHTEIJIEKTa, MX BO3MOXHOCTSIX M OTpaHWYEHHUsX; (OpMUpOBaHHE 3HAHUH O
COBPEMEHHBIX IEPCIEKTUBHBIX HANPABIEHUSAX M O Pa3IMYHBIX IIOAXO0JaX MOJEIUPOBAHUS
WHTEJUIEKTYAJIbHON JIEATEIbHOCTH; O HEUPOHHBIX CETAX M PEUICHUU 3a/1a4 C UX MCIIOJIb30BAHUEM;
0 MAIIMHHOM OOy4eHHH M cdepax ero MNPUMEHEHHs; pa3BUTUE Yy YyYalluXcs YMEHUH
NPOCKTUPOBAHUS U PEATM3alli MO/ MAIlIMHHOTO 00y4eHust Ha Python, koMMyHHKaIIMOHHBIX
YMEHUH U HaBBIKOB pabOTHl B KOMaHJIe, YMEHUN CaMOCTOSITEIbHON pabOThl U OpraHU3aIl[MOHHON
KyJIbTYphbl. B X0/1€ 0cBoeHMs yueOHOro MaTepualia Kypca y ydamuxcs GopMUpPYeTCsl yCTOWIMBBIN
MHTEpeC K CUCTEMaM MCKYCCTBEHHOI'O MHTEIUIEKTa U 3aKiajbIBaeTcs 0a3a JUlsl MPOJOKEHUS UX
U3YYEHHUS B paMKax BHEYPOUHOM JEATEIbHOCTH WM JOIMOJIHUTENIBHOIO 00pa3oBaHUsl, WIH
camMo00pa3oBaHUsl B AITOM HAIlpaBJIIEHHWH, HAIPHUMEp, CaMOCTOSITEILHOTO OCBOEHHUSI Kypca C
WCIIOJIb30BaHUEM 00pa30BaTENIbHBIX OHJIAH PEeCypcoB. DTOT KypC Takxke OyaeT crocoOCTBOBAaTh
OCO3HAaHHOMY BBIOOPY yYalllUMHKCS HalpaBieHUH JajbHeilero ooydeHus U npopeccuoHaaIbHON
NeSITeIbHOCTH, CBSI3aHHBIX C IIU(PPOBBIMU TEXHOJIOTUSMHU U UCKYCCTBEHHBIM HUHTEIJIEKTOM.

LeaeBas ayauTopusi. Yuamuecs 5-8 kiaccoB 0011e00pa3oBaTeIbHbIX MIKOJM.

MeToabl 00y4eHU: HArJISAHBINA, TPAKTHYECKUM, CIIOBECHBIN, MPOEKTHBINA, TBOPYECKHIA,
KOHCTPYKTUBHBIN. B Kypce codeTaroTcsi TBOpUECKNE M MHTEIIEKTYaJIbHbIE MTPAKTUKU, KOTOPbHIE
(GopMHPYIOT y HIKOJIBHHUKA Pa3HbIE CIIOCOOHOCTH

®opMbl IPOBEACHUSA 3AHATHH.

[Ipennonaratorcs pasHooOpasHble (GOPMBI  pabOTBI:  KPYIJIBIE  CTOJBI, JIUCIYTHI,
OJIMMITUAJbI, XaKaTOHBI, JUIAKTUYECKHE WIphl, J1a0OpaTOpHble M TNpaKTUYecKue padoThl,
YIPAKHEHUS, DKCIIEPUMEHTHI, JIETIOBBIE UTpPBI, a TaK)Xe MPOEKTHass U
HCCIIEI0BATEINbCKAs NS TENBHOCTD.



LleHHOCTHBIE OPHEHTHUPBI colepxaHus Kypca « McKycCTBeHHBII HHTEJICKT»

TexHOMOTUH UCKYCCTBEHHOTO MHTEJIEKTa MPOYHO BOILLIM B HAIIy U3Hb M OYEBMJIHO,
9TO C TEYCHHUEM BPEMEHH CTENEeHb JTOr0 TMPOHUKHOBEHHS OYIEeT JHIIb YBEIHMYHUBATHCS.
Hcnonb30BaHEe HWHTEPHET-MOUCKA, TOJOCOBBIX TMOMOIIHUKOB, CEPBUCOB pPACHO3HABAHUS
M300paKCHUM, OHJIAH WP SBJISETCS YaCThIO HAICH MOBCEMECTHOM JNEHCTBUTEIBLHOCTH. 3ajavya
COCTOUT B TOM, YTOOBI IOMOYH YYAIIEMYCs 3aHATh 110 OTHOIICHUIO K 3TUM TEXHOJOTHSIM
MO3UIIMI0 HE TTACCUBHOIO IMOJIh30BATENsl, @ aKTUBHOTO TBOPLIA U CO3/1aTeNs, TOHUMAIOUIETO CYTh
TEXHOJIOTMI HCKYCCTBEHHOT'O WHTEJUIEKTa W CIIOCOOHOTO CO3/1aBaTh CBOW, OPHUTHHAIBHBIE
pemieHusi. OYeBHUIHO, 4YTO YyKe€ B Omrkaimem OyaymieM OT TOTO, HAcCKOJbKO TI'PaMOTHO
BBIITYCKHHUK IIIKOJIBI CMOYKET KOHCTPYHPOBATh COOCTBEHHYIO CPENy JKM3HU W IPO(eCcCHOHATIbHON
JIEATEeILHOCTH, B TOM YHCIIe, HHTETPUPYS B HEE TEXHOJOTUH UCKYCCTBEHHOT'O MHTEIICKTa, OyIeT
3aBUCETh €r0 YCIHEIIHOCTh M KOHKYPEHTOCIOCOOHOCTh. [l03TOMYy CTOJNB BaXHO OCBOEHHUE
TEXHOJIOTHI HCKYCCTBEHHOTO HHTEJUICKTA, XOTs OBl M Ha 0a30BOM YpOBHE.

Kypc «VICKyCCTBEHHBIN UHTEIUIEKT») OPraHUYHO UHTETPUPYETCS € IPEAMETAMU, KOTOPHIE
M3Yy4aloTCAd y4YalluMHUCA CTapiied MKoJbl. ECTeCTBEHHBIM 00pa3oM BBIMJISIAUT WHTErpalus ¢
JTUCITUTUIMHAMY TIPEAMETHOM obOnactu «MaTtemaThka u HHPOpMaTHKa». Pa3BUTHE JIOTHYECKOTO U
AITOPUTMUYECKOTO MBILUICHUS, OCYIIECTBIAEMOE HAa ypOKaxX MO 3TUM AUCIUIUIMHAM, CIIYXKHUT
3amaye (GOPMHPOBAHMS TPOYHOM O0aszpl, HA KOTOPOW B JabHEHUIIEM MOXXET IPOUCXOIUTH
CTAHOBJICHUE CHEIUAIKCTA 10 UCKYCCTBEHHOMY UHTEIIEKTY.

Conep:xaHnue Kypca

Moayan (pa3aen) 1. Ananau3 1anubix Ha Python
Hayka o nannbix. CTpyKTypbl 1aHHbIX. J[aHHBIE, HayKa O JaHHBIX, OTKPBITHIE JaHHBIE, ICTOUHUKHI
JAHHBIX, CTPYKTYPBI JaHHBIX (CTEK, MACCHUB, OUEPE/Ib, XDI-TA0INLA).
Pabora co cniuckamu Python. CTpyKTypsl JaHHBIX, CIIMCKH, CIHCOK, JJIEMEHT CIIUCKa, WHJCKC,
OTpHLIATENIbHAS MHJIEKCALIHSL.
Pabora ¢ Tabnuuamu ¥ mOAroToBKa naHHbIX. Crmcku B Python, omepaiu Haj cHECKamy,
OCHOBHBIE METOJIbI JUIsl paboThl co cnuckamu. PaboTa ¢ TabauuHbIMU AaHHBIMUA. DYHKIIUN MUH(),
makc() u cp3nau() B Excel, mouck, ouncrka, npeoOpaszoBaHue, OpraHu3aiis ¥ cOOp JTaHHBIX.
bubnuoreku Python. bubmuoreka Pandas. Ilouck, ounctka, mpeoOpa3oBaHKe, OpraHH3alUs U
cOop nanHbIX. bubnmoreka s3p1ka nporpaMMupoBanus, oubnuoreku Python, oudnnorexa Pandas,
UMIOPT OUOIHNOTEK.
Crpykrypsl nanabix B Pandas. [Touck, ouncrka, mpeoOpa3oBaHue, OpraHu3aius 1 cOOp JaHHBIX,
CTPYKTYpHI TaHHbIX B Pandas. CTpykTypa qaHHBIX Series.
Crpykrypa nmanubix Dataframe. Crpykrypa nanneix DataFrame, cimoBaph, CIHCOK, (QYHKITHS
read_csv, merossl head u tail.
Hoctyn k maHHbIM B cTpykTypax Pandas. DataFrame, ¢yuxums display(), meroasr loc u iloc.
BBIBOJ JaHHBIX 1O METKaM M Cpe3aM METOK, MHAEKCaM M Cpe3aM HMHACKCOB B Series. BuiBox
JTAaHHBIX TI0 aTpuOyTaM, cpe3aM METOK U JIOTHYecKUM yciaoBusM B DataFrame
PaGota ¢ mponyckamu B maHHbIX. [IpocTast punbrpanms, GyHKIuUS (UErY, JTOTHYECKHE YCIOBHS.
[Mponycku nanubix, MeToab! dropna, fillna.
Pabora co crpykrypamu nanubeix B Pandas. Mudopmanus o maHubix, Metonasl INfo u describe,
YHUCJIOBbIE W KaTeropuaibHble MpHU3HaKu. ArperupyrounmepyHkuuu value counts, unique,
nunique, groupby. Metoaeimin(), max() u mean(). O0beauHEHHE TAOIHIl C TOMOIIBIO METOJA
merge, mapameTpsl ON u how.
Onepanuu HaJx JaHHBIMH. ApudMeTHdeckMe M Jiorndyeckue onepanuu. Ilpocreiimme
apru(dMeTHYECKUE OIepaTophl, JOIMYECKHE ONepaTophl, ONEpalui HaJl cToj0uamu aaradpeiima,
NPUCOSTMHEHUH CepuH K aatadpeiimy; GyHkuu query, str.match, str.contain.



Cratuctuyeckue nanHbie. Metox describe, uwmcinoBble W KaTeropuaibHbIC IOKA3aTEIH.
MuHuManbHOE, MAKCUMAJILHOE M CpellHee apudMEeTHIeCKOe 3HAUCHHUSI, KBAPTUIU U CTaHJAPTHOE
OTKJIOHEHHE.
OnwucarenbHas cratuctuka. Meroxasr info, describe, min, max, mean. YcnoBus (GuibTpanuu
naHHbIX. CTaTUCTHKA MO KAaTErOpHalbHBIM HapaMeTpaM, (QUIbTpamus JaHHBIX, CTATUCTHYCCKHE
METO/IBI.
bubnmoreka BuW3yanu3alliud JaHHBIX. Bu3yanu3anus ITaHHBIX, MPEUMYIIECTBA TUarpamm u
rpadukoB. Bunsl nuarpamm. bubnuoreku Pandas, Matplotlib, Seaborn u nocrpoenue rpadukos u
JMarpaMM ¢ moMoInbko 3Tux oudauorek. Meroasr plot, hist, scatter, joinplot, pairplot, countplot.
[Toctpoenue rpadukoB. TUTIBEI CpaBHEHUI W THUIIBI AUArpaMM, IpaBuia OQPOPMIICHUS TUATPaAMM.
Meroabl 6ubnmorekn Pandas st HaCTpOKK BHEIIHEro Buaa rpadukoB. Meroabl OHOIHOTEKH
Matplotlib qis mocTpoeHus U HACTPONKHK BHEIIHETO BUIa TPapUKOB.
[Toctpoenue auarpamm. Metoasl hist u scatter, npuHIMITBI TOCTPOSHHS CTOJOYATHIX JTUATPAMM.
Oyukius pivot_table, meToa bar u ero mapameTpsi.
Hacrtpoiika BHEIIHEro BuJa JuarpaMM. MeTolbl ¥ HapaMeTphl Ui HACTPONKH BHEIIHErO BHIA
THCTOTPAMM, CTOJIOUATHIX U TOYCUHBIX JTHATPAMM.
bubmuoreka NumPy. buGmmoreka NumPy, maccuB. MaccuB B NUMPY, XapakTepHCTHKH
MAacCHUBOB, UX OTJIMYME OT WM3BECTHBIX paHEe CTPYKTYp HAHHBIX, Pa3MEPHOCTh MAaCCHBA, THII
JAHHBIX, JOCTYIl K 3JieMeHTaM MaccuBa. Paborta ¢ maccuBamu NUMPY: co3nmaHue, BBIBOJ
9JICMEHTOB MAaCCHBa, OTICPAIlUU HAJl MACCHBAMH.
IIpoexktr «MccnenoBanue maHHbix». Yacte 1. OcHOBHbIE TOHSTHA TeMmbl «Python s
DataSciencey. BoinonHeH#ne IpakTHYECKOH padoThI 110 MCCIICIOBAHUIO TAHHBIX B OJIOKHOTE
JupyterNotebook.
IIpoexktr «MccnenoBanue maHHbIx». Yacte 2. OCHOBHbIC TOHSTHSA TeMbl «Python s
DataScience». Boinonnenue u mpe3eHTaiust mpoekra «lccaenoBanue TaHHBIX».
O0001ICHHE U CUCTEMATU3aIUsl OCHOBHBIX TMOHSATHH TEMbl «AHAIU3 JaHHBIX C UCIOJIb30BAHUEM
Pythony. Series, DataFrame, craructudeckue metopl, padora ¢ NUmMPY. TToHsATHS, H3ydeHHBIC B
MozyIie (pasnene) «AHanu3 gaHHbIX Ha Pythony.
CamocrositenbHas padbota.OCHOBHBIE TOHATHS MOIYJIs (pa3aena) «AHanu3 JaHHbIX Ha Pythony.
BrimonHeHne KOHTPOIBHOM PabOTHI.

Mopnyas (pa3aen) 2.MamuHHOe 00y4eHHne
[ToHsiTHE M BUABI MalIMHHOTO 00yueHUs. VIcKkyccTBeHHBINH MHTEIICKT. [10/1X01, OCHOBaHHBIN Ha
npaBwiax. MammHHOe oOyuenue. Hcropus passutus MU B wurpax. Cdepsl npuMEHEHUs
MamuHHOTO OoO0yueHus. OOydyeHue ¢ yuurteneM, oOyueHue Oe3 yuuTens. 3ajada perpeccuw,
3aa4a KiacCH(UKaluu, 3amava kinacrepu3anuu. OTOOp MaHHBIX IS MOJICITH MAITUHHOTO
00y4eHwusl.
AHaNM3 ¥ BU3yaJIM3anusl TaHHBIX. MalmmHHOEe 00YYCHHE ¢ yYUTelIeM, MallluHHOe oOydeHne 0e3
VUUTENsI, 3ajjada pPEerpeccud, 3ajada KiacCUPUKAIWW, 3aJada KiacTepu3alud. buOInoTekw
pandas u matplotlib, yreHre TaGMUYHBIX MAHHBIX, CTATHCTHYCCKHE IOKA3aTeIH, MOCTPOCHHE
JarpamMmm.
bubnnoreku MammHHOrO 00ydeHus. MammHHOe OOyueHHEe C ydyuTeneM H 0e3 Y4HTens, ero
npeumyiiecta. [locraHoBka 1enu W 3amay, aHanu3 AaHHbIX. OOydarolmias U TPEHUPOBOYHAS
BBIOOPKH, 3a/laya perpeccuu, 3ajgavya kiaccupukanuu. TecroBas M TPEHHPOBOUYHAS BBIOOPKA.
[Tepeobyuenue, HeIO000yUEeHHE, ONTUMANIbHAS MOJEb, Kpocc-Banuaanus. bubmauoreka sklearn,
9TaIbl U METO/IBI TOCTPOEHHUS MOJIEH MAIIMHHOTO 00yueHus Ha Python (pa3aenenue matacera Ha
TECTOBBIH ¥ TPEHUPOBOYHBIH, CO3/TaHUE MOJICIIN, 00ydeHUE MOJICITH, TPOTHO3 Pe3y/IbTara, OleHKa
aJIrOpuUTMa).
Jluneitnas perpeccus. [lonstre auHelHoN perpeccu, 1enesas QpyHKIMs, JUHEHHOE ypaBHEHUE,
TOMOCKEJACTUYHOCTh JaHHBIX. OTalbl CO3JaHHs MOJAENTH MAIIMHHOTO OOyYeHHUs, MOoa00p
KOX((HUIIMEHTOB TUHEHHOTO ypaBHEHUSI.



Henuneitnsle 3aBucumoctu. Co3nanue, oOydeHHE U OLCHKa MOJENIM JHMHEHHOW pEerpeccuy,
BU3yanu3anys qaHHbiX Ha Python. Henunelinblit GyHkumm, rpaguku GyHKIUA.
[TonmHOMHUANBEHOE TPe0Opa30BaHNE TUHEWHON PETPECCHH.
Knaccugukanus. Jloructuueckasts perpeccus. Kiaccuduxanus, morucrtudeckas perpeccus,
JUHENHHBIH KIacCU(pUKATOP, TUIEPIUIOCKOCTh, OMHapHas Kiaccu(UKauus, MyJbTHKIACCOBAs
knaccupukanus. Jluneiinoe ypaBHeHue, K03()(GpUIUEHTH TUHEHHOTO ypaBHEHHS, PACIION0KEHUE
TOYKA OTHOCHUTENIBHO NpsAMOM, orcTyn obObekra. Co3nanHue, oOydeHHE M OICHKa MOJENH
JOTHCTUYECKOH perpeccun. Marpuna OmuO0OK, METPUKH KayecTBAa JIOTUCTHUECKOW PEerpeccui,
MO/IeJIb JIOTUCTUYECKO# perpeccun Ha Python.
HepeBbs pemennid. Yacts 1. Marpuna ommO0K, METPUKK KayecTBa JIOTHCTUYECKOH PErpeccHu,
MO/IeJIb JIOTHUCTUYECKO# perpeccuu Ha Python.
Crnyyaiinenii siec. JlepeBo pemeHuii, atpuOyTbl, 3QPeKTUBHOCTh pa3OueHHs, TTyOWHA JepeBa,
UJesl alroOpuTMa CIIy4allHOTO Jieca, MPUHLMII MYAPOCTH TOJIIBI, CIIyYalHBIM J€C U1 PEIICHUs
3aJjauyl KJIaCCU(PUKALMU U PErPECCU.
Knacrepusauus. MamumHHOe oOyueHue 06e3 yuurTens, KiacCupUKaius, KIacTepu3alus, alropuTM
K-cpemHuX, HEHTPOU/I, PACCTOSIHUE MEXKY TOUKAMHU.
ITpoext. IlpeacraBnenue mpoekra. MammHHOe o0ydeHHE ¢ y4MTeNleM, 3ajada Kiaccudukauuy,
METPHUKHU OLIEHKHM KadecTBa KJIacCU(PHUKAIMU. DTallbl pa3pabOTKU MOJEIN MALIMHHOTO 00yueHUs,
aHalu3 JIaHHBIX, CO3JlaHME W O0ydeHue MOjeiM, oueHKa 3((eKTHBHOCTH pabOTHl MOAEIH.
[Tpoekt «OCHOBBI MAITUHHOTO OOydYeHUs» (0OOOIICHNE W CHCTEMAaTU3alns OCHOBHBIX MOHSITHN
TeMbl). IloHsATHE ¥ BUABI MAIIMHHOIO OOYYEHMs, JIMHEHHAs perpeccus, JIOTUCTHYECKAs
perpeccusi, 1epeBbs PEIICHUH, CIydalHbIN Jiec, Kinactepu3anus. [IoHATHsA, n3y4eHHbIE B MOAYJIE
(paznene) «MamHHOE 00yUeHUE.
Hrorosas npoektHast padota. [lonsrus, n3ydennsie B Moayine (pasaene) « MammHHOe 00ydeHue».
BrinonHenue U npencTaBiaeHue NPOeKTa.

Mopayas (pa3aen) 3. Beenenue B HelipoceTH.
BBenenue B Helipocetu. MckyccTBeHHbIM HEHpOH, MH(OpMAIMOHHAs MOJAEIb MCKYCCTBEHHOTO
HENpOHa, MEKHEHPOHHBIE CBS3HM, HEHPOHHAs CETh, CTPYKTYPHBIM MOAXOA K MOJAEIUPOBAHUIO
HEHPOHHBIX CETEH, HEHPOKOMIIBIOTEP, MEPCENTPOH, NEHETUYECKUN AITOPUTM, SBOIIOLMOHHBIN
MOJXO0Jl K MOJIETMPOBAHNIO HEMPOHHBIX ceTell, KBa3MOMOJIOTMUYECKUI MOJIX0 K MOAEIUPOBAHUIO
HEHPOHHBIX CETEH, MOJIEKYIISIPHBIA KOMIIBIOTED.
[Tpoext. HeilpoHHble ceTH, CTPYKTYpHBIM MOAXOJ K OOy4YeHUIO HeHpoceTel, MOJeNIUpOBaHHE
JIBYXCIJIOMHOM HEMpPOCETH

IlnaHupyembie pe3yJbTAThI OCBOCHUS Y4e€OHOI0 Kypca

[IpenonaBanme kypca «VMcCKycCTBeHHBIM MHTEIJIEKT (YyTiyOJIEHHBIH  YPOBEHB)»
HaIpaBJIEHO Ha JOCTHXKEHUE TpeX TPYII pPe3ylIbTaTOB - JIMYHOCTHBIX, METANpPEIMETHBIX U
MPEAMETHBIX.

14 rpynna: 1.1. ®opMupOBaHKE Y yUaIIEroCs MEPOBO33PEHHS, COOTBETCTBYFOIIETO
JATHOCTHBIC COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKH U OOIIECTBA.
PC3yILTATEI 1.2. ®opmupoBanue y ydamerocs MHTEpeca K JTOCTHKEHUSAM HAyKu U

TEXHOJIOTHH B 00JIACTH UCKYCCTBEHHOTO MHTEIUIEKTA

1.3. ®@opmupoBaHWE y y4Yallerocss YCTaHOBKM Ha OCMBICIIEHHOE H
Oe3omacHOoe B3aMMOJCHCTBHE C TEXHOJOTHUSIMH U YCTPOHCTBaMH,
pCajin30BaHHBIMU HA OCHOBC ITPUHIHXIIOB HCKYCCTBECHHOT'O MHTCIIJICKTA.
1.4. TIpuoOpereHne OmbITa TBOPUYECKOW JAEATEIHLHOCTH, OMUPAIOIIEHCS
Ha MCIOJIb30BaHNE COBPEMEHHBIX MH()OPMALIMOHHBIX TEXHOJIOTUH, B




TOM YHCJIE UCKYCCTBEHHOTO MHTEIJIEKTA.

1.5. ®opmupoBaHue y ydamierocss yCTaHOBKM Ha COTPYIHUYECTBO U
KOMaHAHYIO paboTy MpH pelIeHUH UCCIIeI0BaTEIbCKUX, TPOOIEMHBIX U
M300peTaTeNbCKUX 3a7ay.

2-5 rpyIma:
MeTanpeIMeTHbIC
pe3yIbTaThI

Ilo3naBaresbHble YY:

2.1. VYmenme pabGorate ¢ wuHPOpPMaIUEH, aHATU3UPOBATH H

CTPYKTYpUPOBATh IOJIYYCHHbIC 3HAHMSA M CHHTE3UPOBAaTh HOBBIC,

YCTaHABJIMBATh IPUUNHHO-CJIEICTBEHHBIE CBSI3U.

2.2. YMeHust OOBSCHATH SBJICHMS, MPOLECCHI, CBSI3U U OTHOILEHMUS,

BBIBIIIEMBIE B XOJ€ IIO3HABATEIIBHOM M HUCCIEN0BATEIbCKOU

JESTEIIBHOCTH.

2.3. YMeHue fenaTh BbIBOJbI HA OCHOBE KPUTHUECKOI0 aHAJIN3a Pa3HbIX

TOUYEK 3pEHHUs, MOATBEPKIATh UX COOCTBEHHOM apryMeHTalued WM

CaMOCTOSITENIBHO MOJIYyYEHHBIMU JAHHBIMHU.

2.4. YMmeHue aHanU3UpOBaTh/pe(IeKCUPOBATh OIBIT HCCIIEAOBAHUS

(TEOPETUYECKOTO, HAMIUPHUYECKOT0) HAa OCHOBE MPEIJIOKEHHOU

CUTYalluH, IOCTaBICHHON 1IEIIN;

2.5. YMeHue CTpOUTh pacCy A€HUE Ha OCHOBE CPaBHEHUS IIPEIMETOB U

SIBJICHUU.

PerynastuBubie YY/:

2.6. Ywmenue 000CHOBBIBATH IIEJICBHIE OPHEHTUPBI U
IPUOPUTETHI CChIJIKAMH Ha IIEHHOCTH, YKa3bIBasi U 000CHOBBIBas

JIOTUKY.

2.7. YMeHHe MIaHUPOBaTh HEOOXOIUMBIE JEHCTBHUS B COOTBETCTBHHM C

yueOHOM U T103HABaTEIbHOW 3aJauell M COCTaBIATh ANTOPUTM HX

BBITIOJTHEHMSL.

2.8. YMeHHe OmHCHIBaTH CBOW OMBIT, OGOPMIISLS €ro Uil IMepenaqu

JpPYTMM JIIOJISM B BHUJAE TEXHOJOTMM PEIIEHUS NPAKTUYECKHUX 3a]ad

OTpEeeNIEHHOT0 KJ1acca.

2.9. VYmeHue BbIOMpaTh M3 NPEUIOKEHHBIX  BapUAaHTOB MU

CaMOCTOSITEIHO ~ MCKaTb  CPEACTBAa/pecypchl Uil pelleHus

3aJ]auu/AOCTHXKEHMS LIEJIN B XO/1€ UCCIIeI0BATENbCKOM 1eATEIbHOCTH.

2.10. YMeHnue npuHUMATh peUIeHHE B UTPOBOU M yueOHOW CUTyaluu U

HECTH 3@ HETO OTBETCTBEHHOCTD.

KommyHukatuBubie YY /|

2.11. YMeHune B3auMOJEHCTBOBaTh B KOMAaHJE, YMEHHUEM BCTylaTh B

JTUAJIOT U BECTH €TO0.

2.12 YMeHnue cobaroaaTh HOPMbI MyOIMYHON pedH,

perJsaMeHT B MOHOJIOT€ U JIUCKYCCMM B COOTBETCTBUU  C

KOMMYHUKAaTUBHOM 3aJ1a4€il.

2.13. YMmeHue onpenensarb CBOU JIEUCTBUS U JEHUCTBUS MApTHEPOB IS

IPOAYKTUBHONH KOMMYHUKAIIUH.

2.14. YMeHue npuxoauTh K KOHCEHCYCY B AUCKYCCHUU WM KOMaHIHOU

pabore.




3-s rpymra.
[IpenmertHsbie
pe3yabTaThl

3.1. Hmerp mnpeacTaBieHUE O COBPEMEHHBIX U MEPCIEKTUBHBIX
HaIpaBJICHUSAX MOJCITHPOBAHUS WHTEUICKTYaTIbHON NEATETLHOCTH U O
pPa3IMYHBIX  MOAXOJAaX K  MOJCIHUPOBAHUIO  HMHTEIJIEKTYaIbHOU
JIeITEIIbHOCTH.

3.2. YMmerb MNpUBOIUTH NPUMEPHl PEHICHUS Pa3IMYHBIX 33/lady C
HCIIOJIb30BAHUEM HEUPOHHBIX CETEH.

3.3. ImeTh nipe/icTaBICHUE O HAYKE O IaHHBIX.

3.4. YMeTh BBINONHATH IEPBUYHBIA aHaW3 JaHHBIX Ha Python c
UCIIONb30BaHreM  Oubnamorek  Pandas, Matplotlib, NumPy,
BU3YaJIM3UPOBATh JJAHHBIC, UCKATh B JAHHBIX 3aKOHOMEPHOCTHU, PEIIaTh
IIPAKTUYECKHUE U UCCIIEOBATEIbCKIE 3a]Ja4 110 aHAIU3y JaHHBIX.

3.5. meTh mpeacTaBieHuss 0 MHOrooOpa3uu MoAX0/I0B B pa3paboTke
HCKYCCTBEHHOI'O HMHTEJUIEKTA, UX BO3MOYKHOCTAX U OIPAHUYEHMSX; O
MAaIIMHHOM O00y4YeHUH U chepax ero npuMeHeHus
3.6. YMeTh OOBSICHATH pa3HUILy MEXAY MAalIMHHBIM OOydeHHEeM C
yuuTeneMm u 0e3 yuuTens.

3.7. BeiaBnsATh U POPMYIHMPOBATH 33[a4d MAIIMHHOTO OOyYeHHS IS
pa3IMyYHbIX cdep KU3HU YEOBEKa M B COOTBETCTBUU C PEATbHBIMU
MOTPEOHOCTSIMU
3.7. Wmetp mpenctaBieHUs O HEAOOOYYEHHBIX M MEPeoOYUEHHBIX
MOJIENIIX MAIIMHHOTO OOY4YeHHs, YMETh BBIABISATH MPOOJIEMBI 10
XapaKkTepHbIM MpPU3HAKAM U 3HATh CIOCOObI OOpHOBI ¢ MepeoOyueHneM
Y HE1000yuyeHUEM MOJIEIIEH.

3.8. Hmerp mpencraBieHHsT O CYIHOCTH pabOThl  MOJEIH
JIOTUCTHUYECKON pErpeccuu M BO3MOXKHOCTSIX €€ IPUMEHEHUs JJid
KJaccu(pUKaluu OOBEKTOB; 00 HCIOJIb30BAaHUU JIEPEBHEB PEIICHUN B
MalIuHHOM OOYYEHUH.

3.9. VYMerh co3gaBaTh MOIeNnH IJHHEIHOW perpeccun Ha Python c
noMotiso 6ubnmorek pandas, numpy u sklearn
3.10. YMmerp NmpOeKTHpOBaThb M PEATU3OBBIBATH MOJEIN MAIIUHHOTO
o0yuenus Ha Python ¢ momonipro nHCTpYyMEeHTOB OMbIHOTEeKH SKlearn

Y4eOHO-TeMaTHYECKOE INIAHMPOBaHHE

Ne HaszBanmue pa3nesna/Tembl

IL.II.

KoanuyecTBO 4acoB

Oo61ree

1. AHanu3 1aHHbIX Ha Python 15

1.1. | Hayka o nanubix. CTpYKTYpbl JaHHBIX 1

1.2. | Pabota co cnuckamu Python 1

1.3. | Pabora ¢ TabnaumaMu ¥ TOATOTOBKA JaHHBIX 1

1.4. | bubnuoreku Python. bubnuoreka Pandas 1




1.5. | Crpykrypsl nanusix B Pandas

1.6. | Crpykrypa nannsixDataframe

1.7. | Moctyn Kk JaHHBIM B CTpyKTypax Pandas

1.8. | Paborta c mporryckamMu B TaHHBIX

1.9. | Pabota co crpykTypamu nanHbix B Pandas

1.10. | Onmepanuu Hax JaHHBIMU. ApUPMETHICCKHIE
U JIOTUYECKUE OTIepaIiu

1.11. | CraTtuctuyeckue JaHHBIC

1.12. | OnmcarenpHas CTaTUCTUKA

1.13. | bubnuoTeka BU3yanu3anuu JaHHBIX

1.14. | I[TocTtpoenue rpadukoB

1.15. | IlocTpoenue nuarpamm

2. MammunHoe o0yueHue

2.1. [TonsiTvie ¥ BUBI MAIIIMHHOTO O0y4YEHUS

2.2. | Anaim3 u BU3yalm3aIus JaHHbBIX

2.3. | bubmmorexkn MammHHOTO O0yYEeHHUS

2.4. | JIuneitHas perpeccus

2.5. | HenuHeliHble 3aBUCUMOCTH

2.6. | Knaccuduxkarus. Jloructuaeckas perpeccus

2.7. | HepeBsbs pemrenuii. Yacts 1

2.8. | Ciyuaiinslii jec

2.9. | Knacrepuzanus




3. Heiipocern 10
3.1. Brenenue B HelipoceTn 4
3.2. | BBeneHue B KOMIBIOTEPHOE 3PCHUE 2
3.3. | CBepTka n300pakeHui 2
3.4. [ OOyueHune HEHPOHHOM CETH 2
HUTOI'O 34

TemaTH4yeckoe IVIAHUPOBAHMUE C ONIPEACICHUEM OCHOBHBIX BU/10B y‘l€6H0fI

HACATCJIBbHOCTH
Haumenosanue | KPaTKoe cojep:kanue Buabl yueOHol
TEMbI ACATECJIBHOCTH
1. AHanu3 1a”HHbIX Ha Python
1.1 HayKa O JaHHBbIX . JaHHBIC, HAYKA O JaHHBIX, AHnanumuueckasi: aHaJIu3
CrpyKTypsI OTKPBITHIC TAHHBIC, TPaKTOBOK TIIOHATHUA «HayKa O
JaHHBIX HMCTOYHUKHU JaHHBIX», IIOUCK OTBETOB Ha
JIaHHBIX,CTPYKTYPBI poOJeMHbIE BOIPOCHl  YUUTENS
JTaHHBIX (CTEK, MaCCHB, Kommynuxayuonnas:
ouepeib, XdUI-Ta0InIIa) 00CyX/IeHue TPAKTOBOK MOHATHUS

«HayKa O JOaHHBIX», OTBEThI Ha
BOIIPOCHI Y4YUTCIIA, B TOM YHCIIC

pOOJIEMHBIE.

IIpaxmuueckas: pabota B
MUKporpynmnax Ha 1 stame ypoka
(BBINIOJTHEHUE 3aJaHus Ha

OINpPOBEP)KEHUE WM (PaKTHUYEeCKOoe
MOJATBEPXKJIEHUE  OJHOTO U3

TE3MCOB);  TMOHWCK  MPHUMEPOB
CaUTOB-UCTOYHHUKOB JaHHBIX
perieHnue MpoOJIEMHBIX 3aJaHUiN
Pegpnexcusnas: 3aroJIHEHUE

nucTta peIeKCHU B KOHLIE YpOKa




1.2.

Pabora
cnuckamu Python

CO

CTPYKTYpPHI IaHHBIX,
CITMCKH, CITUCOK, JIEMEHT
CIIMCKa, UHACKC,
OTpHULIATENbHAS
HHACKCALIHS

Okcnepmuas: o0cyXaeHue
JIOMAIITHETO 3a/IaHKs U €r0 OlICHKA
Ananumuueckas: aHaJIM3
poOIeMHOI CUTYyaluu 00
OpraHM3aluy XpPaHEHHs JaHHBIX
(Ha mpuMepax); HalMCaHHUE KOJa
(aTam 2 ypoka);

Ilpakmuueckas: pelieHue
npoOIeMHBIX 33/1aHUIA;
MpaKTUYecKast pabora (3Tan
3 ypoka)
Kommynukayuonnas:0TBeTbl  Ha
BOIIPOCHI  yYHTEINs, yd4acTHE B
IPYNIOBOM  OOCYXXJIEHUU IIpH

BBIMIOJTHEHUH 3a/IaHUH.
Peghnexcusnas: 3amomHeHHe JINUCTA|
peduiekcun B KOHIIE ypOKa

1.3.

Pa6oTa
TabanIaMHU
[TOJArOTOBKA
JTAHHBIX

crorcku B Python,
ofepaluy HaJ| CIIUCKaMH,
OCHOBHBIE METO/IBI JIJIs
paboThI CO CITUCKAMH,
pabota ¢ TabJIMYHBIMHU
JAHHBIMH, GYHKIIUU
MuH(), Makc() u cp3Hau()
B Excel, nowuck, ouncrka,
npeoOpa3oBaHue,
opraHuzarms u coop
JTAHHBIX

Ananumuueckas: aHaJIN3
NpOOJEeMHBIX CHUTYallMid, IOUCK
OTBETOB Ha poOJIEeMHbIE
BOTIPOCHI, BBITIOJTHEHUE 3aJaHUS
Ha aHaJIM3 JaHHBIX C IOMOIIbIO
GbyHKINN Excel; aHaJM3
pEe3yJIbTaTOB BBIMOJIHEHUS
3amanuii B Excel

Ilpakmuueckas: BBITIOJIHEHUE
npakTudeckoit  paborsr  Excel
Kommynukayuonnas: OTBETHl Ha
BOMPOCHl  y4YMTENsl, Yy4yacThe B
IPYNIOBOM  OOCYXXJIE€HUU TpH
BBIITOJITHEHU U 3a/1aHUM.
Peghnexcusnas: 3ar0JHEHNE
nucTa pedIiekcuy B KOHIE YpOKa




1.4. bubnnoreku IIOKCK, OuMCTKa, | Ananumuueckas: TIOUCK OTBETOB
Python. npeoOpa3oBaHue, Ha IpoOJIEMHBIE BOITPOCHI
Bubnnoreka Oopranu3anus u c6op (HaHpI/IMep, IIPOBECTHU
Pandas JTaHHBIX, onbauoTeka aHaAJOrMI0 OMOINOTEKA

SI3BIKA SI3BIKaA TIPOrPAMMHUPOBAHHS
IPOrpaMMHUPOBAHUS, c OOBLIUHOM
6ubamorexku Python, OMOIMOTEKO), COCTaBJICHUSA
6ubmoreka Pandas, IJ1a"a aeicTBui 10 U3yYIEHHIO
MMIOPT OnOIMoTEK 1 aHAJIN3Y AaHHBIX
Tlpakxmuueckasi:BBIIIOIHEHHE
PaKTHYECKON pabOThI
KommyHnukayuonnas: OTBETHI Ha
BOIIPOCHI YUUTENIS, y4aCTHE B
IPYIIIOBOM
00CYKICHUUBBITIOTTHEHHOTO
JIOMAIITHETO 3a7aHNs U B
IPOIIECCE BBIIOIHEHUS 3aaHuUM.
Peghnexcusnas: 3anonHeHue
nucta pedIIeKCUd B KOHIIE YpOKa

L5. CTpyKTyphI TIOWCK, OUNUCTKA, | Ananumuyeckas:  aHAIU3

nanHbIX B Pandas | ppeo6pasosanue, BBINOJHEHHBIX JIOMAILHUX
oprauMzauus W cOop | 3aJaHHH; BBIIIOJIHEHUE
JAHHBIX, CTPYKTYPBI 3aJIaHHM 110 CTAHIUSAM.

na"HbIx B Pandas,
CTPYKTYpa JaHHBIX Series

Ilpakmuueckas:BBITIOTHEHUE
3a/IaHUI o CTaHIUSIM,

BBITIOJTHCEHHUEC TECTA
KOMMyHuKaL!MOHHa}l.' OTBCThI HA

BOIIPOCHI yUuTeNs,
y4dactue B
IPYIIIOBOM  OOCYXIECHUMIIPH

BBITIOJIHCHUH 3aJaHHH.
Pegnexcuenaa: 3anonHenue
JucTa pedIeKCHH B KOHIIE ypOKa




1.6.

CrpykTypa
nmangbeix Datafram
e

CTPYKTypa JAHHBIX
DataFrame, cnoBapp,
CIIMCOK, byHKuus

read_csv, meronsl head u
tail

Dxcnepmuasi: TIOUCK "
obcyxaeHue OmnO0K o
pe3ysIbTaTaM BBITIOJTHEHUS
3aaHui

Ananumuueckas: aHam3
BBIMOJIHEHHBIX MPAKTUYCCKUX
3aJJaHUl, TIOUCK OMMOOK M WX
0o0oCHOBaHME, aHATH3 (parMeHTa
Koza (3amanue 4),

IIpakmuueckas: BBITIOJTHCHUE
3aJJaHUll Ha CO3/IaHue OOBEKTa
DataFrame wu3 cioBaps u u3
criicka crnuckoB (1 aram ypoka),
BBIINIOJTHECHUEC 3aI[aHI/If/'I Ha
CUYHUTBIBAHUC W BBOJ AJAaHHBIX, aHAJIN3
koja u T.JA. (2 m 3 aTambl ypoka)
KommyHnurkayuonnas: OTBETHI. Ha

BONIPOCHI YUUTENSI, yYacTHE BO
(dbpoHTAIBHOU Oecene u
IPYIIIOBOM 00CyXIeHUUIPU
BBITIOJTHEHUH 3aJaHUM.
Pegrexcusnas: 3aro0JIHeHUE

aucTa peIeKcuu B KOHIIE ypoKa

1.7. Hoctyn k nanueiM | DataFrame, dynkuus Ananumuyeckas P BHIMIOJTHEHUN
B display(), metonsr loc u 3ajaHu’
crpyktypax Panda | iloc; BeIBO JaHHBIX 110 IIpakmuueckas ipy BBHITTOJTHCHUH
S METKaM U Cpe3aM METOK, BCEX 3a/IaHUN (MHIUBHYaTHLHO U
WHJCKCaM U cpe3am B MUKPOTPYIITIaX), npu
WHJIEKCOB B Series; BBITIOJTHCHUH TIPAKTHUCKOHN
BBIBO/I JIAHHBIX 1o | paboTHI.
arpubyram, cpesaM MeTok | Kommynuxayuonnas: OTBETbl Ha
Y JIOTHYECKUM YCIIOBHSIM B | BOIIPOCHI YUUTENS,
DataFrame ydactue BO
(pOHTAILHOM OIPOCEH
TPYNIIOBOM  OOCYXIACHUUIIPU
BBITIOJIHCHUH 3aJaHH.
Pegnexcuenan: 3anonHenue
TucTa pedIeKCHH B KOHIIE ypOKa
18. Paborac pocrast bunbTpanus, | AHarumuyeckas NPU BHITTOJIHEHUH
TpOIyCKaMut - B byHKIMS query, | 3amaHui u OTBETOB
AQHHBIX JIOTHYECKHE YCIIOBUS; Ha MPOOJIEMHBIE BOIPOCHI.

IIPOITYCKH JIaHHBIX,
MeTo bl dropna, fillna

IIpakmuueckas TIpU BBITOJIHEHUN
3a/laHUi B Iapax.




KOMMyHMKCZL!MOHHClﬂ.' y4qaCTuc BO

(bpoHTAIbHOU Oecene o
00CYKIEHUIO JIOMAITHETO
3ajaHus  (Moaedb — ypoka - —
MepEeBEPHYTOC oOydeHue).
Pegnexcusnas: 3aroJIHEHHUE

JucTa pedIIeKCHH B KOHLIE ypoKa

1.9. Pabora co HH(bOpME}HH’I 0 NaHHBIX, Ananumuyeckas NPpU BHITIOIHEHUH
CTPYKTypamu metozb info u describe, NPAaKTUYECKOrO0  3aJaHus  Ha
nanHbIX B Pandas “UCTIOBBIC 1 YTEHHWE JAHHBIX W3 TaOJIMIbI

KaTeropHabHBIC uHpopmaruu 00 UTpOKax

TIPU3HAKH, aTPETUPYIOIINC | fv1GonpHpIX  KIyOOB, B  TOM

(by_HKHHH: v_alue_counts, YHuCcIe C TNPUMEHEHHEM METO]]

unique, nunique, groupby describe(); mpu  BBIOJHEHUU

meroxsl Min(), max() u 3aJJaHHs Ha UCCIICIOBAHKE

mean();o0beanHeHne arperupyronmx QyHKIHI;

TabIHIl ¢ IIpaxmuueckas: TpU BHIOIHEHHH

[IOMOIIBIO METOJA 3aJaHuH, B TOM qucIIe

MErge, mapameTpol ON 1 CaMOCTOSITEIIbHBIX U

how HCCIIeI0BATEIbCKIX
MPAaKTUYECKUX PaOOT.
KommyHnuxayuonnas: ydactue BO
(bpoHTATBHOMN Oecene o
00CYXJICHUIO JOMAIITHETO
3amanus  (Momenbp  ypoka - —
nepeBepHyTOe O0yUEHHE).
Pegnexcusnas: 3aroJIHEHHUE
TucTa pedIeKCHH B KOHIIE ypOKa

1.10. | Omepauum  Hajx | mpocTeiimne Ananumuuecrkas: npu
AaHHBIMH. apupmeTHIecKue BBINIOJIHEHUM 3alaHU U OTBETOB
Apu(MeTHICCKHEe | OLePaTOpbl,  JOTHYECKHE | ya YTOYHSIOMME U MPOOJIEMHbIC
u JIOTHYECKUE | ONIEPATOPBI, ONEPALHH HAl | BompOCH! yauTeINs npu
onepanun cronOuamu  natappeiiMa, | ppimonHeHHH  3ajaHMH,  IpH

OpUCOCAMHCHNU CEPUUN K | BLITTONHEHUU 3aJaHul Ha
natadpeimy;byHKIIHI JIOTHUYECKHE omepanuu  Ipu
query, str.match, (UIBTPAIMY JaHHBIX

str.contain

Ilpakxmuueckas: Ipy BBIIOJHEHUU
3aJlaHui Ha ITIOBTOPEHHUE
apu(PMETUIECKUX U JIOTUYECKUX
ornepatopoB B Python; mpu
BBIITOJTHEHUN  3aJaHUil ¢ HOBOM

MEPEMEHHOM sum; pu
BBITIOJTHEHUH 3aJaHui Ha
JIOTUYECKHE onepanuu C




JTaHHBIMH.
KommyHukayuonnas: ydactue BO
(GpOHTATBHOM OOCYKICHHH.
Pecgpnexcusnas: 3aII0JIHCHUE
mucTta pedeKcuy B KOHIIE YpoKa

1.11. | Cratuctuyeckue meron describe, uncnossie | 4, 0 ocrcas MpH  OCBOGHHH
JIAHHBIC U KaTeropuaibHbIe CI0COGOB S —
TIOKasaTelH, PasIMYHbIX CTaTHCTHYECKHX
MHUHUMAJIbHOE, nokKasarelieii M 3aKpeIuIeHUU
MaKkCHUMaJIbHOC M CPCIHEC | yepe3 BHIMONIHCHHUE 33aJ]aHUMN; TIPU
apudmerHIecKoe CpaBHEHUU CTaTUCTUYECKHUX
3HAYCHMA, KBAPTHIM H | joka3zaTelsiei (Ha mpumepe).
CTaHJapTHOE OTKJIIOHEHHUE | [Ipakmuueckas TPU BHIIOIHEHUN
3aaHui Ha BBIUKCIIEHHE
METUaHBI, CTaHapTHOTO
OTKJIOHEHUS 1 KBapTHIIN.
Kommynukayuonnas: ydactue BO
(pOHTAIIBHOM 00CYXICHUHU.
Pecghnexcusnas: 3aroIHeHHe
mucTa pedIeKCHy B KOHIIE YpOKa
1.12. | OnucarenpHas METOZIBI info, describe, AHQIUMUYECKAs TIPY BHITTONHEHHHT
CTaTHCTHKA min, max, mean, YCTOBHA | 5a1auuii  npakTHueckoll  paGOTHI
(ubTparum AQHHBIX, | ya mpuMeHeHME CTaTHCTHYECKHX
CTaThCTHKA 110 METOJIOB, a  TaKKke npu
KaTeropHaJIbHbIM COCTABJICHHH 3a1aHus Ha
nmapameTpam, GUIBTPAIHS | cnosxpple  ycnmoBus (DHILTPALAN
AaHHBIX, CTATUCTHUYCCKUC | agypx 51 CTATUCTUYECKUX
METO/bI METO/OB.

IIpakmuyeckas NPy BHITTOTHEHUN
3aJaHuH.

KommyHnukayuonnas: yaactie Bo
(bpoHTATBHOM O0CYXACHUH
MpOOJIEMHBIX CHUTYaIHi,

OTBEThl HA  BOIIPOCHI,
oOcyxJeHue B IpyImax.
Pegnexcusnas: 3al0JIHEHHE

aucTa peIeKCHH B KOHLIE YPOKa




1.13. | bubnnoreka BU3yaJld3aIus JAHHBIX, | Apqnumuueckan: TPUBBLICICHUN
BU3yalIH3aluU MPEHMYILIECTBA HATPAMM | [IperMyIIecTB BU3yaIIM3ALIHI
MaHHBIX u rpaukos; BUIIbI | TaHHBIX OO0 MX  TaOIAYHOrO

JMarpamm; OMOIHMOTEKH | mpeacTaBICHHUS.

Pandas, Matplotlib, | 7Ipaxmuueckas: npu BeIONHEHNK

Seaborn ¥ MOCTpPOEHHE | MPAKTHUYECKUX 3aJaHUI B MaJIbIX

rpapukoB u amarpamm c | rpynnax (1 osran ypoka); npum

IIOMOILBIO 3TUX | BBIIIOJIHCHUU HpaKTquCKOI/I

oubmmorex, Meronsl plot, paboTsl (2 sTan ypoka)

hist, Scatter’ joinplot’ KOMM)/HMKCZI/}MOHHCZE.' OTBETBI Ha

pairplot, countplot. BONIPOCEI y4auTes,
(bpoHTAIEHOCOOCYKICHHE u
0o0CyX/IeHHe B MaJbIX TpYIMIax
Peghnexcusnas: 3aroJIHEeHHe
JucTa pedIeKCHH B KOHIIE ypOKa

1.14. .

[Toctpoenue TUIBI CPAaBHEHUW W TUNBI | AHAIUMUYeCcKas TIPU BBITIOIHEHUH
rpaduKoB JlrarpaMm, rpasuia 3aJlaHU HA MIOCTPOEHUE

odopmIIeHUS
METObI OuoOIMOTEKU
Pandas mns  HacTpoiiku
BHEIITHET0 BUJIA TPaUKOB;
METO/IbI OMOJIMOTEKH
Matplotlib TSt
MOCTPOCHUS M HACTPOUKHU
BHEIIIHETO BUa rpa)uKoB

JuarpaMm;

rpadukoB c MTOMOIIBIO
WHCTPYMEHTOB OnbIMOTEKH
Pandas (stram 2 ypoka) W
oubmmorekn Matplotlib (sran 3
ypoKa).

Ilpakmuueckas TpU BBITIOJHEHUH
3a/laHui Ha MOCTPOCHHUE
rpaduKoB c ITOMOIIIBIO

UHCTPYMEHTOB OMOIUOTEKH
Pandas u 6ubnuorexu Matplotlib.
Kommynuxayuonnasn: ydactue BO
(dbpoHTATBHOM 00CYXIeHHH
JIOMAIITHETO 3aJaHUsT W TPaBHI
nocrpoenust rpaduxos (1 »stan
ypOKa), BBIMIOJIHEHHBIX 3aJaHUIl
Ha 2 1 3 ’Tanax ypoka.
Peghnexcusnas: 3aIl0JIHEHNE

JHUCTa pe(l).]'[eKCI/II/I B KOHIIC YpOKa




1.15.

ITocTtpoenue
JuarpamMm

meToael hist wm  scatter,
OPUHIKANBL  [TOCTPOCHHS
CTOJIOUATHIX IUATPAMM,
dyukuuspivot_table,
METO bar u
apaMeTpsl

€ro

Ananumuueckas: BBITIOJTHEHHE
3aJ]aHUi Ha IOCTPOCHHE B
Matplotlib nuarpamm; Ha BBIOOD
BUJIa CTOJIOUATON JUArpaMMBbI JUIsI
Jydiield BHU3yalu3allid JaHHBIX
Ipaxmuueckas: BBITTOJIHCHHE
3aJaHUA UM CaMOCTOSATEJIbHOMN
NPaKTUYECKOM paboThI Ha
MOCTPOEHUE CTOJIOUYATHIX
JarpaMmm
Kommynukayuonnas:npu
00CYXKJICHUH JTOMAIITHETO 33 aHUS
(11emecoodpa3HoOCTh  MOCTPOCHUS
CTONIOYATBIX  JMarpaMM,  BHJBI
CTOJIOYATHIX Jarpamm,
IIOCJIEIOBATEILHOCTh  IIIATOB IO
MOCTPOEHUIO CTONOYATBIX
qyarpamm); TpA  OTBETax Ha
YTOYHSIIOIIIE BOIPOCH  YUUTEIIS
Peghnexcusnas: 3aIlOJTHEHHE

aucTa pedIieKCHH B KOHIIE YPOKa

MammunaHoe o0yueHue

2.1.

Ilonstue u BUAEI
MAaIIIUHHOTO
oOy4eHust

HckyccTBeHHBIN
WHTEJUIEKT, OAXO/,
OCHOBaHHBIN Ha MpaBUIIax,
MalIuHHOE oOy4eHue,
ucropus passutus MU B
urpax, cepsl
IIPUMEHEHHS MAIIMHHOIO

oOyudeHus; oOydeHue c
yuuteneMm, oOyueHue Oe3
YUUTEIIS, 3aJa4a
perpeccuu, 3agaya
KJaccCupUKaluy,  3a7ada
KJIacTepH3allny, ot6op

JaHHBIX IJI1 MOACIN
MAalIMHHOTIO O6Y‘ICHI/I5{

Ananumuueckas pu
CPaBHUTEIBHOM aHanmn3e
MOJIXO/IOB: OOYYEHHUE C yUUTEIEM
u o0ydyeHue Oe3 yuuTens; NpU
OTBETax Ha BOTIPOCHI "
bpoHTaTBHOM o0CyXIeHUU
BOIPOCOB IO  TPE3CHTAIIHH.
IIpakmuyeckas TpU BBIOJIHEHUH
3aJJaHUM MPAaKTUYECKOU paboThl.
Kommynuxayuonnasn: OTBEThl Ha
BOTIPOCHI YUUTENs, Y4acTHE BO
(GpOHTATBHOM OOCYXJIEHUH TPH
BBIIIOJIHEHUM 3aJJaHUM.
Pegnexcusnas: 3aI0JIHEHHE
JUCTa pedIIeKCHH B KOHIIE ypOKa




2.2. Ananms MammnaHoe  o0yueHue Ananumuveckas: Tpu  TIOMCKe
BU3YyaIIu3alus ¢ yauTenem, OTBETOB HA BONPOCHI B XOJE
AQHHBIX MattiHHOC o0cyxeHus BBIIIOJIHEHHOI'O

o0yueHue Ge3 JIOMAIITHETO 3a/1aHus, npu
yquTeId, 3a/a49a BBIIOJIHEHHH 3a1aHuUi
perpeccu, safada IPAKTUYIECKON PabOoTHL.
KIaccnuKamy, Ipaxmuueckas: npu o6CyXICHUU
3ajada BBIIOTHEHHOTO JIOMAIITHETO
KIIaCTepH3alii, 3aJaHMs; OpH  (PPOHTAIBLHOM
61/16J11/10T_el<1/1 pandas wu orpoce - Gecere, npu
matplotlib, HTICHUC | prinonHeHnn 3a1aHui
TabJMIHBIX JAHHBIX, IPAKTUYIECKON PaGOoTHL.
CTATHCTHHCCKHC Kommynukayuonnas: OTBETHl Ha
NOKa3aTe/H, MOCTPOCHUE | pornoen yuuTens, ydacTue BO
Auarpamm GbpoHTATBHOM OOCYXXIIEHUU TMpH
BBITIOJIHEHHUH 33]IaHU.
Pegrexcuenas: 3aroJHEHNE
nucTa pedIeKCHU B KOHLIE YPOKa

2.3. bubnnorexu MamunaHoe o0ydyeHue ¢ Ananumuyeckas: — OTBETHl  Ha
MalIMHHOTO yuuTeneM u 0e3 yuure, BOIIPOCHl (AHAIM3 BOIPOCOB MU
00yueHust cro HPCUMYHICCTBA, | 1ok OTBETOB )(PPOHTAILHOMN

MOCTAHOBKA UCIM M 3818%, | Goconni:  amamus  rpaduKOB
aHaIu3 AQHHBIX, | \ioneneit MammHHOrO 00yueHHUS
obyuatomias 1 OpY  BBINOJHEHUM  3aJaHHs
TPCHHPOBOUHAN BBIGOPKH, | ([TpoGems! B oGyueHHH
3a7a4a PETPECCHH, 3aa%a | \onem

KJacCU(UKAILlUU, TECTOBas
5 TPEHUPOBOYHAS
BbIOOpKa, TepeoOydeHue,
HeJ000yueHue,
ONTUMAaJbHAS
KpOcCC-BalHIallus;
oubmuoTeka
ATarbl MOCTPOCHHUS
MOJICITH MaITHHHOTO
oOyuenus Ha Python
(train_test_split,
LogisticRegression, fit,
predict)

MO/ICIIb,

sklearn,

Ilpakmuueckas: TIONCK OTBETOB
Ha  BOIPOCHI bpoHTaTBHOMN
Oeceqpl M BOIPOCHI YUYUTENs B

XO0JIe ypoKa.
Kommynukayuonnas: ydactue BO
bpoHTaNbHON Oecene o

MaTepuaia NpeAbIAYIIEro YpoKa;
yyacTMe B OOCYXIEHUHM TpHU

BBITIOJTHCHHUH 3aJIaHus B
MUKPOTPYIITIE o aHaIn3y
rpadukoB MAIIMHHOTO
00ydeHUs.

Pedghnexcuenas: 3anonnenue
TucTa pedIIeKCHH B KOHIIE ypOKa




2.4.

JInnelinas
perpeccust

MOHATHE JIMHEWHOM
perpeccuu, 1enenast
GbyHKIMS, THHEHHOE
ypaBHEHHE,
TOMOCKEIACTUYHOCTh
JAHHBIX; ITAITBI CO3/IaHUS
MOJIEH MAaIIMHHOTO
00yJeHus, moaoop

KO3 PHUIIHEHTOB

JUHEHHOTO ypaBHEHUS

Ananumuueckas: aHanus pabOTHI
MOJIEIM  JIMHEWHOW  perpeccuu

(monbop KO3 PHUIIHEHTOB
JMHEHHOTO ypaBHEHHUS c
HECKOJIBKUMHU HepeMeHHLIMI/I);

aHalu3 3aJa4, MpPeICTaBICHHBIX
yuuTeneM, BBHIOOp M3 HHUX 3a7ay
perpeccuu; 3aJaHUE Ha aHAIHU3
rpadMKoOB U BBIOOP M3 HUX TOTO,
KOTOPBIi COOTBETCTBYET MOJICIH
JUHEHHON  pEerpeccud; AaHajn3
TOYEUHBIX Tpaduka U BHIOOP
cpeau HUX Habopa JaHHBIX,
NOAXOMANIMX  JUISl  pEHICHUS
3aJjaud  JIMHEHHOW  perpeccuu;
CO37aHME MOJETH MAIIUHHOTO
o0yuenus Ha Python.

Ilpakmuueckas: pemieHUE 3ajad
Ha BBIOOp (M3 TPEACTaBICHHBIX

YUUTEIEM 3aj1a4) 3a1a4
perpeccun; Ha BBIOOp Habopa
JTAHHBIX (mo rpadukam),

NOIXOAAIINX  JUISi  peIICHUs
3aJjaud  JIMHEWHOW  perpeccuy;
pa3z00p 3a1a4u MAITUHHOTO
o0y4deHus

KommyHnurxayuonnas: yaactiue Bo

bpoHTaTBHOM 00CYXKICHUH
OCHOBHBIX BOIIPOCHI TEMBI
TUHeWHas (YHKUUSA U JIMHEeHHOe
YpaBHEHHE, KOTOpBIE yKe
U3YYaJIUCh B KypCce€ MaTeMaTUKH;
oOcyxeHue 3a7ad mo rpadukam.
Peghnexcuenas: 3aroJIHEeHNe
nucTa pedIIeKCUu B KOHIIE ypOKa




2.5. Henuneiinsie Coznanue, 06yquHc3 U | Anarumuseckan:co3natme
3aBHUCHUMOCTH OLEHKA MOJEIH JIMHEHHON | ooy numeiinoii perpeccun Ha
PCrpeCcChn, BU3YAIN3ANUA | cyopanmm MPOCTOM TAOHIIBI C
AaHHBIX — Ha Python; JTAHHBIMU 0 3apIuiaTax
HCJTMHCHHBIN (?yHKHHH’ COTPYJHMKOB, HAXOMAIIMXCH Ha
rpaduKn QyHKIHH; pasHbIX JOJDKHOCTSIX;HAIlMCAaHUE
MOJIMHOMHAITEHOE KOIa.
npeobpasoBanue IIpakmuueckas: pelleHUE 3anad
JIMHEHHOU perpeccun Ha CO3JIaHHE MOJCIH JIMHEHHON
perpeccuu, OTBETbl Ha BOIPOCHI
yuutens (IOBTOpPEHUE Marepuasa
MaTEeMAaTHKH); BBITIOJTHEHHE
3aJlaHusl Ha TOJUHOMHAILHYIO
perpeccuio, HamMcaHue Koa s
MpEICKa3aHusl 3HAYCHHUS HOBOWU
MOJIEJbIO u MOCTPOCHUE
rpaKOB WMCXOJHBIX JAaHHBIX W
MOJIETIH.
Kommynurxayuonnas: ydactue BO
(hpoHTAILHOM o0CyXIeHNH,
OTBETHI Ha BOIIPOCKHI YUUTEJIS.
Pegrexcusnas: 3aroJIHeHUE
TUCTa pedIICKCHH B KOHIIE ypOKa
2.6. Krnaccudukanmus. K Ananumuueckas: TOUCK OTBETOB
naccudukanus,
Jlorucruyeckast JIOTHCTHYECKAS PErpeccHs, Ha TMpoOJIeMHBIE BOIIPOCH H
perpeccus (2 IFHESHHED] pelienue 3aj1a4;
ypoka) knaccuukarop, CaMOCTOATEIIBHOE  COCTaBJICHUE
TUIIEPILIOCKOCTb, MOJIEIH JIOTUCTHYECKOMN
OuHapHas Kinaccuukanys, | Perpeccun sl npeicKasaHus
Myﬂ],THKﬂaCCOBa;[ BepOSITHOCTI/I B 6J'II/I)KaI\/JIHII/Ie 10
KJTAaCCU(UKAIIUS, JeT ~ UWIIeMHUYECKOW  Oose3Hu
TUHEHHOE ypaBHEHHe, | CepIa MO pa3InuHbIM IPU3HAKAM
K03 PULIHEHTHI Ilpaxmuueckasa: ~ OTBETBI  Ha
JTUHEHHOTO YPaBHEHUS, | BOIIPOCHI,  MOAOOp  MPHUMEPOB
pacnoJIOKEHUEC TOYKH | 3a1a4 Knaccn(bHKauHH; OTBETHI HA
OTHOCUTENIBHO  MPSMOW, | mpoGiieMHble  BOMPOCHI  TIpH
OTCTyN 00BEKTA; | 0GBICHEHHH HOBOTO MaTepuaa;
co3maHue, oOOydeHue U

OLICHKa MOJIeNN
JIOTUCTUYECKOU PErpeccuu

Marpuna OIIINOOK,

pelieHne 3a1ad Ha 3aKperuieHHe
HOBOTO MaTepuaja IO TeMe;
yuactue BO (pOHTaNbHON padboTe
Ha 3-eM »JTame MepBOro YpOKa;
CaMOCTOSITENIbHOE COCTaBJICHUE




METPUKH KayecTBa
JIOTUCTUYECKOU
perpeccuu, MOJEIb

JIOTUCTAYECKOU perpeccuu
na Python

MOJEIHN JIOTUCTUYECKOU
perpeccuu (ypok 2)
Kommynukayuonnas: ydactue B
O0OCYXKJICHUM TeCTa M OCHOBHBIX
TIOHSITHI TEMBI; OTBETHI HA
BOIPOCHI YUUTEIIS;
Peghnexcusnas: 3anoHeHmne
nucta pedIieKcuu B KOHIE YpOKa

2.1. Hepenbs Hepeso PEWEHHH, | g3, 1 muyeckasn: TIOUCK OTBETOB
pe]_]_[erH‘/'L Yacts 1 3JIEMEHTEI JEPEBHEB: Ha BOIIPOCHI YUHTEISL [IPH
KOpCHb, ' 00CyXJIEHUM HOBOT'O THIIA
JTHCTRA Y| anroputma, IOMCK OTBETOB Ha
nepesa, OonHa
5 po0OJiIeMHbIE BOIIPOCHI U
)
dbopmyma aTpuoyT | JIpakmuueckas:
BEOATHOCTD, SHTPOIHS, | camoCTOATENbHAS padoTa ¢ }
TKuHH UleHHOHfl, AJITOPUTMOM JICPEBA PCIICHUM
KpuTepui | KommyHukayuonuas:
ydactue BO (ppOHTAIIHLHOM
00CYyXIeHUH.
Pedghnexcusnas: 3anonmHeHmne
JucTa peIIeKCuu B KOHIIE YpOKa
2.8. Cryuaiinblii nec JIepeEBO PEWICHUH, | 4,0 mmuveckas.: dbponTanbHas
aTpHOYTHI, pabota c yuuTeneM Ha 2 JTare
3¢ (HEeKTUBHOCTH ypoka
pasouenws, riryOnHa Ilpakmuueckas.:peanu3anus
ACpeBA,UNIes  AITOPUTMA | crrydaiiHoro Jeca Ha Python ¢
CITy4aiHOTO neca, | nomorrpio RandomForest,
IIPUHIAII MyIpOCTH | rapamerpsl RandomForest st
TOJIBI, CIIyYaWHBIA JIEC | 33713y KJIACCU(PUKALINH U
JUsL  pelleHHs  3aJlauM | perpeccHu

KJIacCU(pUKALUU 1
perpeccuu

Kommynukayuonnas: ydactue B
rpynmnoBoii pabore Ha 1 »dTame
ypoka (OTBEThI Ha  BOMPOCHI
peQIIEKCUBHOTO 3CCE),y4acTUe BO
(dbpoHTaNIBHON paboTe Ha 2 STare
ypoKa.

Peghnexcusnas: 3an0qHEHNE JHCTA
pedekcun B KOHIIE ypoKa




2.9. Knacrepuzanus MallMHHOE 00y4YeHue 0€3 | 4y arumuueckas. pellleH e 3a1aK

y4uTenst, KiaccuuKanus, Kknacrepuzanuu  [lpakmuueckas:
KJIacTCpU3allus, aNrOPUTM | nemenpe 3a1a4d KilacTEpHU3ALUM,

K-cpemmmx, HCHTPOULL, | primonHeHue PaKTUYECKOM
paccTosiHUE MEXIY paGOTHL.

TOYKaMu Kommynuxayuonnas:

(pOHTAIEHOCOOCYKICHHUE 3aa4H

KJIaCTepH3allnHy, BBITIOJTHEHUE

NPaKTUYECKOH paboThI B

MUKPOI'pYyIIIC; OTBEThIHA

BOIIPOCHI YUUTEIIA.
Pedghnexcuenas: 3anonnenue
mucTa pedieKCHy B KOHIIE YpOKa

3. HeiipoceTu. BBenenue
3.1- Bsencuue B
3.4. HEHUPOCEeTH, N
BBejcHue B UCKYCCTBCHHBIM HCHPOH, Ananumuuecxas: aHAIN3
uH(popmMarmoHHas OCHOBHBIX MOHSATHH M IIOJXOIOB;
KOMITBIOTEPHOE N
MO/IEJIb UCKYCCTBEHHOTO CpaBHUTEIBHBIN aHaIu3
3peHHC 9 .
Cp . ,a HEHpOHa, ME)KHEUPOHHBIC | PA3IMYHBIX MOIX0aX K
BEPTK .
P o CBsI3U, HCUPOHHAs CCTh, MOACIIMPOBAHHIO
M300paKeHUH, . .
CTPYKTYPHBIH TOAXO]] K MHTEJUIEKTYaJIbHON
OOyuenue
HEUPOHHOW CeTH
MOJICITUPOBAHUIO JIeITEIIbHOCTH; IMOUCK OTBETOB Ha
HEHWPOHHBIX CETEH, MpoOJIEeMHBIE BOIMPOCH  YUUTEINS
HEHPOKOMIIBIOTED,IIEPCE Kommynuxayuonnas:
I TpOH,FCHCTI/I‘IGCKI/II\/'I 06CY)K,Z[CHI/I6 MOHATHM OTBETHI Ha
AIrOPUTM BOIIPOCHl YYHTEJIsA, B TOM YHCIIE
2
ABOJIFOLIMOHHBIN ITOIXO0T npoOIeMHBIC.

Peghnexcuenas: 3anonnenue

K MOJICJTUPOBAHHIO
TucTa pedIeKCHH B KOHIIE ypOKa

HEHUPOHHBIX CETEM,
KBa3uOMOJIOTMUECKHM
OAXO0A K
MOJEIINPOBAHUIO
HEHPOHHBIX CETEM,
MOJIEKYJIIPHBII
KOMIIBIOTED.

OpraHu3anMoHHO-TIeIarOrHYeCKHe  YCJIOBHMSI  peaju3anvM  Kypca
OcBoeHne Bcex TeM Kypca MpeAroyiaraeT OpraHu3aluio (pOHTAIBbHOM M TpyNmoBod paboTe
yuamuxcs. [IpeuMyiiecTBeHHO (QpoHTanbHas padoTa peanu3yeTcs: Ha IEepBOM JdTale ypoka —
JTarne MPOBEPKH BBIIOIHEHUS JOMAIIHErO 33aJaHMs M aKTyalu3ally 3HAaHUH, a TAaKKe Ha dTare
3aKkperuieHus: 3HaHuWM. ['pynmoBas paboTa opraHusyeTcd HPEUMYLIECTBEHHO Ha JTale
3aKpeIyIeHUs] 3HAHUN TpHU pEelIeHUH 33JaHul, B OTAEIBHBIX CIydasX — Ha dTane IPOBEpPKU
BBITTOJIHEHHS TOMAIIIHETO 33/1aHUsl M aKTyalu3aluy 3HaHUH. MeTobl mpoOIeMHOPa3BUBAOIIETO
00y4YeHHsI UCTIONIB3YIOTCS Ha dTare U3JI0KEHHsI HOBOTO COJEPKAHUS 110 TEME U €ro 3aKperuieHUuH



Yyepe3 CUCTeMY MPOOJEMHBIX BOIPOCOB MO T€ME, AOMOJHHUTEIbHBIX YTOUHSIOMUX MPOOIEMHBIX
BOIIPOCOB M BBIMOJIHEHUE MPOOJIEMHBIX 3aJaHHi. J{OTONIHUTENFHBIM METOAUYECKHM IMOJIX0A0M
SIBIISICTCS MCTIOJIb30BAaHHE MOJEIH «II€PEBEPHYTOE 00YUECHHE», KOT/Ia YUalIHecs CaMOCTOSITEIbHO
U3y4yaroT TEOPETHYECKUI Marepuan JIoMa, a Ha ypoKe MPOXOAMUT ero odcyxiaeHue B (opmate
(bpoHTaIbHON Oecelbl M 3aKpEeIUIEHUE Yepe3 pelIeHue 3aa4 B MUKporpynmnax (10 4-5 4ejaoBek).
[lpu opranmzanuu ypoka IO MOJEIH «II€pPEBEpHYTOE OOyUEHHME» PEKOMEHAYETCS MPOBOJIUTH
TaKWe YpOKa JIBYM YUHTENSM, YTO 3HAYUTEIHHO MOBBICUT 3()()EKTHBHOCTH ypOKa, OCOOEHHO B
4acTH OOCYXJEHHUs y4eOHOro Marepuana, CaMOCTOSATEIIBHO OCBOCHHOTO YYaIIMMHUCS JOMa C
MOMOIIIBIO BUACOYPOKOB. Pexkomenmyercsi, 4ToObl B OOCYXKIEHHHM MPHHSAIM Y4acTHE BCE
yJaruecs.

[Ipu ¢ppoHTaNIEHOM BBINIOIHEHUH 3aaHUS YUYUTEIIO0 PEKOMEHAYETCSl BBIMOIHATH 33aJaHHe
[apajyieNIbHO C YYallUMHUCS, KOMMEHTHPYs Ka)/bli ILIar, AEMOHCTPUpYS CBOH 3KpaH depe3
IPOEKTOpP W O00CY)XJas BBINOJIHEHUE 33aJaHMs C YYaAIIMMUCS IIOCPEACTBOM YTOUHSIOLIMX
BOIIPOCOB.

B koHIIe KaX/10r0 ypoKa NpoBOAUTCS 00s13aTeNbHast pediiekcusl.

Hnghopmayuonnoe obecneyenue. B yaeOHO-METOANYECKHUI KOMIIEKT BXOISAT CIEAYIOIINE
METOANYECKHE U yueOHbIe MaTepUabl:

e [lporpamma kypca «VMckycCTBEHHOro MHTEIEKT» (0a30BbIiM) JUIsl cTapIIel LIKOJIbI
(10-11 kmaccer).

e Meroandyeckne peKOMEHIAINH [T yIUTEIIS.

e [DlmaHbI-ciIeHApUM YPOKOB.

e OrnopHbIe Npe3eHTaH.

e Marepuansl K TOporpamMme, cojepXaliue 3aJaHus I [PAKTHUYECKOM U
CaMOCTOSITENIbHOU PabOThI 00yUYaArOIIUXCSL.

e Pa3narounslii MaTepuall U CCHUIKM Ha HEOOXOAMMBbIE MPHIIOKEHUS ISl MPAKTUYECKUX
paboT, pa3MellIeHHbIE B IJIaHAX-CLIEHAPUAX YPOKOB.

Jns peanu3anmuMu Kypca Ha OCHOBE INPOTpaMMBI HEOOXOIUMO HaJH4He CIEAYIOIINX
MEXHUYECKUX CPEOCME.

e KOMIIBIOTEPHOE pabouee MeCTO yduTelns, mojakiaroueHHoe k cetu WMurepuer (Wi-Fi
WJIU TI0 Kabelto),

e TPOCKIMOHHOE OO0OpYyJIOBaHWE WJIM WHTEPAKTUBHAS JOCKA C BO3MOKHOCTBIO
JIEMOHCTpAIIMY TPE3CHTAIHNH;

e KOMIBIOTEPHI WJIM HOYTOYKH, PACIOI0KEHHbIE B KOMITBIOTEPHOM KJIacce, TJIe KayKIbli
YYEHUK pabOTaeT ¢ yCTPOUCTBOM OO0 MHIUBHIyaIbHO, THOO B Mapax;

e KOMIBIOTEPHl HMJM HOYTOYKM KaK Y4YalIUXCs, TaK M YYUTENs JIOJDKHBI OBbITh Ha
omneparoHHsix cucremax Windows/MacOS;

e THIOBOE MPOrpaMMHOE OOecreueHne, MpuMeHseMoe 0011eo0pa3oBaTeIbHBIMU
OpraHu3aIUsIMH,

e HUHTErpupoBaHHas cpena pazpadotku (IDE) mis s3pika nporpammupoBanus Python;

e JupyterNotebooks — cpena pa3zpaborkw, ais 3anmycka (aiios u3 marepuaioB YMK ¢
KOMITBIOTEpA WIIK U3 00JIa4HOT0 XPaHWIINIIIA.

Texnuueckue TpedoBanus k [10

K mn HOoyTOyK Ha 6aze OC Windows, MacOS

CuctemHsie TpeboBanus Windows Cucremnsie TpeboBanust MacOS




e Omnepanuonnas cucrema Windows 7 i Bblie

e IIponeccop Intel® CoreDuo nim aHaTOrMYHBIH C
yactoroi 1,5 I'T'y uinu Bolie

e 2/4T'b omepaTuBHON MaMATH IS CUCTEM TIOL
ympaBieHneM 32/64-6utnoi Windows

o  Omneparnronnas cucrema MacOS X 10.10 win
BEIIIIE

e IIpormeccop Intel® CoreDuo witi aHATOTHYHBI# C
yactotol 1,5 I'T' unu Bhlie

e 1,5Tb oneparusHoii mamsitu - [Ipoueccop Intel®
CoreDuo uinu anagoruyuslii ¢ yacroroit 1,5 I'T'1g
WX BBIIIE

e 1,5T'b onepaTtuBHOM naMsATH

e Paspemenue sxpana 1024x768 wu Gonblie

e Hamnune WHTEpHET-COCTUHECHNUS

® Heo6xoaumMo HCIIOb30BaTh aKTYaTbHBIC BEPCHHU OJHOTO U3 CIeAyromux opaysepos: Edge, Chrome,
Safari, Firefox, Opera

(I)OpMLI arTrecranmmmu

Bcee pasmensl mpenmnosiararoT BBITOJIHEHHE M 3aIUTy IpoeKToB. [IpoekTsl 1o cBoei
JTUIaKTUYECKOM CYIIHOCTH HaleleHsl Ha (OPMHPOBAHHE CHOCOOHOCTEH, ITO3BOJISIONINX
3 PEKTUBHO NIEHCTBOBATh B pEaIbHOW KM3HEHHOW curyauuu. O0nanas MMM, yJaluecs MOTYT
aJaNTUPOBAThCS K U3MEHSIOLIMMCS YCIOBUSIM, OPUEHTHPOBATHCSI B PA3HOOOPA3HBIX CUTYalUsX,
paboTaTh B KOMaH €.

[Tpu paboTe Hag MPOESKTOM MOSBISETCS UCKIIOYUTEIbHAS BOSMOKHOCTh (hOPMUPOBAHHUS Y
y4yalluxcsi KOMIIETEHTHOCTH paspelieHuss npobsieM (IMOCKOJBKY O00s3aTeIbHBIM  YCIOBUEM
peanu3aly MEeTO/a MPOEKTOB B LIKOJIE SABISETCA PELICHHE YYallMMCs COOCTBEHHBIX MPOOJieM
CpeACTBaMU IPOEKTa), a TakKKe OCBOCHHME CHOCOOOB JIEATEIBHOCTH, COCTABIISIOIINX
KOMMYHHKATHBHYI0O U WH(OPMAIMOHHYI0 KOMIIETEHTHOCTH. Ha yriayOieHHOM ypoBHE Kypca
IPEIyCMOTPEHBI MPOEKTHBIE paboThl Ha TeMbl «Pemenue 3amaum Kinaccupukanum», «OCHOBBI
MamuHHOTO o0y4yeHus», «Kmacrepusanusi maHHbIX», «Co37aHHE MHOTOCIOWHOW HEHpOCETH».
TeMbl IPOEKTOB MOTYT ObITh YTOUHEHBI HA YCMOTPEHHUE YUUTENS U B 3aBUCHUMOCTU OT MHTEPECOB
YUEHUKOB.

IIpOEKTBI SABIAKOTCA MEXKIPEAMETHBIMU, B OTJIMYME OT MOHOIPOECKTOB, YacCTUYHO
BBINIOJIHAIOTCA BO BHEYPOYHOE BpPEMS M II0J PYKOBOACTBOM HECKOJIBKUX CIECLUAJIUCTOB B
pas3NnYHbIX 00jacTsAX 3HaHMA. Takue TMpoekThl TpeOyloT OuYeHb KBaTH(PHUIMPOBAHHOMN
KOOpJMHAIIMM CO CTOPOHBI CIIELMAJIUCTOB M CIAKEHHON pabOThl MHOTHUX TBOPUYECKHUX TPYIII.
MexnpeamMeTHble TPOEKThl MOTYT ObITh KaK HEOOJIbIINMU, 3aTParuBaloOIMMU JBA-TPU MPEIMETA,
TaKk M HalpaBICHHbBIMM Ha peEIIeHWe JOCTaTOYHO CJOXKHBIX MpoOsieM, TpeOyromux
coJiepKaTeIbHOM HHTErpalluu MHOTHUX 00JacTel 3HaHMUS.
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