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HOACHUTEJBHASA 3AIINCKA

Kypc «UckyccTBeHHBIN UHTEIEKT (YTIyOJIeHHBIN YPOBEHB)» AJI CPEAHEH
IIKOJIBI  SIBJISIETCSl  YIUIyOJIGHHBIM B 00miei mporpamme «McKyccTBeHHBIN
UHTEJUIEKT» I 00IeoOpa3oBaTeNbHBIX IIKOJ M MpelHa3HadYeH s
npenonaBanus B 10-11 kiaccax.

DTOT Kypc MPOAODKAaeT (PopMUpPOBAHUE 3HAHUM OOYYAIOIIMXCS CTapIIUX
KJIACCOB O CHCTEMax HCKYCCTBEHHOTO HHTEIUIEKTa Kak OJHON Hu3 Hambosee
NEPCHEKTUBHON M pa3BHUBAIOLIEHCS 00JacTel HAy4YHOrO0 M TEXHOJOTHYECKOIro
3HaHUA. VICKyCCTBEHHBIM HHTEIJIEKT — CTPATErMYEeCKd BAXKHOE HaIlpaBJICHUE,
kotopoe B HammonanbHoit mporpamme «lludpoBas sxonomuka Poccuiickoi
®denepanun» 0003HAYEHO B KAUE€CTBE OJIHOM U3 CKBO3HBIX IIU(MPOBBIX TEXHOJIOTHUIH,
00€eCIeynBaOIINX YCKOPEHHOE Pa3BUTHE MPUOPUTETHBIX OTPACIEH SKOHOMUKH U
cormanbHoi cdepsnl. [Ipunsaras B 2019 r. HauvonansHas cTpaTerus pa3BUTHUS
UCKYCCTBEHHOIO WHTEIUIEKTAa CTaBUT 3aJa4d COBEPIICHCTBOBAHHS CHUCTEMBI
MOATOTOBKM KaJpOB B ATOM HAINPABIEHUH, & TAKXKE Pa3padOTKU W BHEAPEHUSA
MOJIyJIeH 10 MCKYCCTBEHHOMY MHTEIIJIEKTY B 00pa3oBaTelIbHbIE MPOTPaMMBbI BCEX
ypOBHEH, BKIItoUas cpeanee oduiee oOpa3zoBanue. Ha pemienne nanHo 3a1auu u
HamnpasJICH HACTOAIINN KypC.

CtpykrypHO Kypc «CKyCcCTBEHHBINM MHTEIUIEKT (YTJIyOJICHHBIH YPOBEHb )»
BKJIFOYAET TPU B3aUMOCBSI3aHHBIX MoOayJsi (pasnena): Helipocetu. Beaenue;
Ananmu3 nanabplx Ha Python m Mammnanoe oOydenwue. IlepBoiii MOoaysb (pa3aein)
«Helipocetn. BBenenue» SBISAETCA HOBBIM, BKIIOYEHHBIM TOJIBKO B JTYy
MporpamMmy yriryO0JICHHOT'O M3YUYEHUSI OCHOB CUCTEM MCKYCCTBEHHOT'O MHTEJUICKTA.
Otor Mopaysib (paszen), OPUEHTUPOBAH HA 3HAKOMCTBO Y4YallUuXCsl C
pasBuBaroLMMcs HarnpasieHuem WT-unpnyctpum — HeWpoHHBIE ceTu. Bropon
MoayJsib (pasnen) «AHaiu3 AaHHbIX Ha Python» cBsizan ¢ aktyanuzanuend u
JaJbHEHIINM pa3BUTHEM 3HaHMM M yMEHHH 1Mo aHanu3y AaHHbIX Ha Python.
CdopmupoBaHHble y OOYy4YalOIIMXCA 3HAHMS U yMEHUS 1O 3TOMY MOAYJIIO
(pa3meny) OyAyT HCIONB30BAaHBI TPH HM3YYEHHH TPETHErOo MOIYJa (pasfena)

«Mammnanoe o0yueHue». OCBOGHHE ITOr0 MOIyJs (pasziena) HANpaBJIeHO Ha
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pa3BUTHE TMPEACTABICHUM O MHOrooOpasuu TMOJAXOJOB B  pa3paboTke
UCKYCCTBEHHOTO MHTEJJIEKTa, WX BO3MOXHOCTSIX M OrpaHUYCHHSX, Ha
¢opMupoBaHrEe 3HAHUN O MAIIMHHOM OOYYEHUH M YMEHHM MPOCKTHPOBAHHS U
peanu3aluy MOJIEM MallIMHHOTO 00yueHus Ha Python. [Ipu uzyuenuu Broporo u
TPEThero MOJyJieH (pa3lenoB) ydairuecss HE TOJBKO Y3HAIOT O crenuduke
OCHOBHBIX 33/J]ad MAaIIMHHOTO OOydYeHHUs, HO U Hayyarcs BBIBISATH U
(bopMyIMpOBATH TAHHBIE 33]]Ja4l B COOTBETCTBHUH C peaJTbHBIMU NOTPEOHOCTSIMU B
pa3nuuHbIX cepax KU3HMU yeloBeKa. DTOMYy OyJeT crnocoOCTBOBATH PEIICHUE
IPaKTUKO-OPUEHTUPOBAHHBIX 33/1a4, B TOM YUCJIE U HEITOCPEICTBEHHO CBS3aHHBIX
CO IIKOJBbHOM XHU3HBIO, C HU3YYEHHEM JAPYTUX Y4eOHbIX AUCHUIUIMH. B Xxoze
OCBOEHHMS y4eOHOrO0 MaTepuaia Kypca y ydamuxcsi (popMupyercs yCTOHUYHUBBIN
MHTEpEC K CHUCTEMaM HMCKYCCTBEHHOTO MHTEJUIEKTAa M 3aKJajbIBaeTcs 0aza i
MPOJIOJDKEHUS WX U3Y4YEHUsT B paMKax BHEYPOUHOM JEATENbHOCTH WIH
JOTIOJTHUTENBHOrO 00pa30BaHMsI, WIM CaMOOOpa30BaHMS B ATOM HaIpPaBJICHHH,
HaIlpuMeEp,  CaMOCTOSITEJILHOTO  OCBOEHUS  Kypca C  HCIOJIb30BaHHUEM
00pa3oBaTEIbHBIX OHJIAMH PECYpCOB. DTOT KypC Takke OyAeT crnocoOCTBOBATH
OCO3HAaHHOMY BBIOOPY y4alIUMHCS HamnpaBlIeHUI AajgpHEHIIero oO0y4YeHHs |
PO ECCUOHANIBHON AESTENbHOCTH, CBA3AHHBIX C IU(MPOBBIMH TEXHOJIOTHSIMHU U
MCKYCCTBEHHBIM MHTEJJIEKTOM.

Kypc «HckyccTBeHHbI MHTENIEKT (yrayOJIEHHBI YpOBEHbB)» HOCHUT
MEXIUCUUIUIMHAPHBIA M KOMIUIEKCHBIM xapaktep. C OZHON CTOPOHBI, B HEM
CUHTE3UPYIOTCA 3HAHUS U YMEHHUS Y4YalUXCsl, MOJYYEHHbIE paHee Ha YpoKax
MaTeMaThKu, THGOpMaTUKU, PU3UKU, OMOJIOTHH (pelieHne 3a1a4 ¢ PU3NIECKUM 1/
WK OMOJIOTUYECKUM coiepskanreM). C Ipyroil CTOPOHBI, B CTPYKTYpE 3TOr0 Kypca
OTUETJIIMBO BBIJIEISAIOTCS U TEOPETUYECKass U MpPaKTUYECKas COCTaBISIOLIKE.
VYyaruecs: 3HaKOMSTCS ¢ 00J1acTIMU IPUMEHEHUS U 0a30BbIMU MOHATUSIMU Kypca,
a B X0/ IMJAKTUYECKHUX UT'P U BHIMOJHEHUS IPAKTUYECKUX U MPOEKTHBIX 3a/IaHU
MOJy4YarOT ONBIT AKTUBHOM, TBOPYECKOM HWHAWUBHUAYAJIBHOM, TPYNIOBOM U
KOJUIEKTUBHOM JESATENBHOCTH MO OCMBICIICHHIO KIIIOUEBBIX 3a/lad MAIIMHHOTO

O6yIICHI/I$I N OCHOBHBIX INIOAXOAJOB B IPUMCHCHHHN MAIOIWMHHOI'O O6y‘leHI/I$I JJIA
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CO3JaHUS UHTEJUIEKTYaJIbHbIX CUCTEM.

Hesn u 3axayn Kypca «McCKycCTBEHHBIM HMHTENIEKT (YriyOJeHHbIH
YPOBeHb)» B crapumie mkoJie. llenpro n3ydyenus kypca «VCKyCCTBEHHBIN
UHTEIJIEKT (YIUIyOJIEHHBIA ypOBEHB)» SBISICTCS pa3BUTHUE Yy  YYalIUXCS
YCTOMYMBOI'O MHTEpPECA K OCBOECHHUIO JTaHHOM 00acTh 3HaAHUM U (OpMUpPOBaHUE
0a30BBIX 3HAHUN O HAayKe O JAHHBIX W MAIIUHHOM OOYYEHHH, a TakKXke O
MHOT000pa3uu cep ux NpuMeHeHus. 3adauu Kypca: pa3BUTHE NPEACTABICHUHN O
MHOroo0Opa3uM TOJAXOAOB B pa3pabOTKE HCKYCCTBEHHOTO MHTEIUIEKTa, HX
BO3MOXKHOCTSIX M OIPAaHMYEHUAX; (HOPMUPOBAHHE 3HAHUH O COBPEMEHHBIX
IIEPCIIEKTUBHBIX HAIIPABJIICHUAX W O PAa3JIMYHBIX IIOAXOJAX MOCIUPOBAHUA
VMHTEJUIEKTYAJIBHOW JESATEIbHOCTH; O HEUPOHHBIX CETAX M PELICHHUH 3a/1a4 C HUX
UCIOJIb30BaHUEM; O MAIIMHHOM O0OYUYEHUH U Cepax ero NpUuMEHEHUs; pa3BUTHE Y
y4Yalmxcs yMEHUN NPOEKTUPOBAHUS U pealln3alliy MOIEIN MAIlIMHHOTO 00y4€eHHUs
Ha Python, KOMMyHHKalIMOHHBIX YMEHUIN U HaBBIKOB pa0OThI B KOMaHE, YMEHHIA
CaMOCTOSITENIbHON pabOThl M OPraHU3aLIMOHHON KYJIbTYPBHI.

HeaeBan ayauropusi. Yuammecs 10-11 kimaccoB o0meoOpa3zoBaTeIbHBIX
TITKOJT.

Mecto kypca «cKycCTBEeHHBI MHTEJLUIEKT» (YIJIy0JeHHbIil) B yueOHOM
miaaHe. Kypc

«MckyccTBeHHBI ~ MHTENEKT  (YrayOJeHHBI  YpOBEHB)»  MOXKET
MPOBOJIUTHCA B KauecTBE (PakyIbTaTUBHOTO Kypca WIM KpyxKka. Bo3MoxHO
OTZIETIbHBIE pa3fieNibl U3y4YaTh Ha ypoKax MHPOPMATHUKH, TIepepadoTaB pabouyio
MporpamMmy 1o 3TOMy y4eOHOMY MPEAMETY, a 4YaCTh TEM WUIIM MOJYJel (pa3aesoB)
BKJIFOUHUTH BO BHEYPOUHYIO A€ATEIbHOCTh. Hanpumep, ypoku o BTOpoMy MOZYJIFO
(pasaeny) (Ananu3 gaHHbIX Ha Python) moryt ObITh BCTPOEHBI B YPOUHYIO
NEeSTeIbHOCTh,  €CIM  COXpaHAETCS  NPEEeMCTBEHHOCTh  JIMHMM  SI3bIKa
nporpamMmmupoBanus Python ¢ Kypcom Mo HMCKyCCTBEHHOMY HHTEIUIEKTY MJIst
OCHOBHOM mIKoibl, a nepBbid (Helipoceru. Bregenue) u tperuit (MammHHOE
oOyueHre) MoAyJt0 (pasjiesibl) MOTyT OBbITh TIEPEHECEHhl Ha BHEYPOUHYIO
NEeATENbHOCTh. B 3aBHCMMOCTH OT BO3MOXHOCTEM OpraHW3aluy BHEYpOYHas

ACATCIIBHOCTbD MOXKCET OCYLICCTBIIAATLCA IIO PA3JIMYHBIM CXEMdAM, B TOM YHCIIC
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HETIOCPCACTBCHHO B OHHOﬁ O6paSOBaTeHBHOﬁ opraHu3anyvn HWJIHW COBMECTHO C
APpYyIrumMun 06p8,30BaT€JII>HBIMI/I OpraHu3anuAaMu W/ Wi YUYpCKICHUAMHA

JIOTIOJIHUTEIHHOTO 00pa30BaHUs IE€TEH.

IleHHOCTHBIC OpPHEHTHPBI coAep:KaHusA Kypca «HUCKycCTBEHHBIH
HHTEJVIEKT (Yriiy0JIeHHbII YPOBEHD)»

TexXHOIOTMM UCKYCCTBEHHOTO MHTEJUIEKTA IMTPOYHO BOILILIM B HAILY KU3Hb U
OYEBUHO, YTO C TCUCHUEM BPEMEHH CTEIEHb ATOTO MPOHUKHOBEHHUS OYyIET JIUIIIb
yBEJIMUUBATHCA. VICIONB30BaHWE WHTEPHET-TIOMCKA, TOJIOCOBBIX ITOMOIIHUKOB,
CEpPBUCOB pACMO3HABAHUSI U300paKCHUM, OHJIAWH WUTP SBJISIETCS YACThbIO Hallen
MOBCEMECTHOM JEHCTBUTEIBLHOCTH. 3ajlaya COCTOMT B TOM, YTOOBI IMOMOYb
y4aleMycs 3aHSITh IO OTHOLICHUIO K 3TUM TEXHOJIOTUSAM MO3ULIHNIO HE MTACCUBHOTO
MOJIb30BATENS, @ AKTUBHOTO TBOPLIA U CO3/IATEIIs], IOHUMAIOIIETO CYTh TEXHOJIOTUI
UCKYCCTBEHHOTO HHTEJUIEKTa W CIOCOOHOTO CO37aBaTh CBOW, OpPUTHUHAIBHBIC
pemieHus. O4EBUAHO, YTO YK€ B Orpkaiiiiem OyaynieM OT TOTO, HACKOJIBKO
IPaMOTHO BBIMYCKHUK IIKOJBI CMOXET KOHCTPYHUPOBATh COOCTBEHHYIO CpEIy
KU3HU U MPOPECCUOHAIBHON JEATEIbHOCTH, B TOM YHCIIEC, UHTETPUPYS B HeEe
TEXHOJIOTUM MCKYCCTBEHHOI'O HWHTEJUJIEKTa, OYJIeT 3aBUCETh €ro YCHEIIHOCTh U
KOHKYPEHTOCTIOCOOHOCTh. [l03TOMYy CTOJb Ba)XHO OCBOCHHE TEXHOJIOTHU
HMCKYCCTBEHHOTO MHTEJIEKTA, XOTs Obl U Ha 0230BOM YPOBHE.

Kypc «UckyccTBeHHBINM MHTEUIEKT (YTriTyOJI€HHBIN YPOBEHB)»» OPraHUYHO
UHTETPUPYETCS C IPEAMETAMU, KOTOPBIE U3YUAOTCS YYAIUMUCS CTAPLIEH IIIKOJIBI.
EcrectBeHHBIM 00pa3oM BBIMJISIAUT HUHTETpalus C Y4YEOHBIMH MpeAMETaMU
«Matemartuka» u «MHpopmaTrkay. Pa3BuTHE JIOTHYECKOTO U aJTOPUTMHUYECKOTO
MBILIJICHUS, OCYILECTBISIEMOE HA YPOKAX MO 3TUM AUCLMIUIMHAM, CIYKUT 3a/1a4e
dbopmMupoBaHus MPOYHON Oa3bl, HA KOTOPOU B JajbHEUIIIEM MOXKET MPOUCXOAUTh

CTAHOBJICHUC CIICHHNAJINCTA 11O UCKYCCTBCHHOMY MHTCJUICKTY.
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Ilnanupyembie pe3yJibTaThl OCBOCHHS Y4€OHOI0 Kypca

[IpenomaBanue

kypca «lVckyccTBeHHbIH HMHTEINIEKT (YrIIyOJeHHBIN

YPOBEHb)» HAMPABICHO HA JOCTHKEHUE TPEX TPYII PE3YJIbTATOB - JINYHOCTHBIX,

MCTAIIPCAMCTHBIX U IIPCAMCTHBIX.

1-s rpymma:
ITTYHOCTHBIE

[PE3YIIbTaThI

1.1. dopmupoBanue y y4aIierocs MHUPOBO33PCHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO DPa3BUTHS HAYKH U
o0I1IeCTBa.

1.2. ®opmupoBaHuE y ydalIerocss MHTepeca K JTOCTUKCHUSIM HayKU
1 TEXHOJIOTMHU B 00JIACTH UCKYCCTBEHHOT'O MHTEIIICKTA

1.3. dopmMupoBaHHE y yd4allerocsi yCTaHOBKM Ha OCMBICICHHOE U
Oe30rMmacHOe B3aMMOJICHCTBUE C TEXHOJIOTHSIMH W YCTPOWCTBaMH,
[PCAUTM30BAHHBIMH HAa  OCHOBE  IPUHIUIIOB  HCKYCCTBEHHOTO
MHTEIICKTA.

1.4. [IpnoOpeTreHne  ombITa  TBOPYECKOW  JEATEIBLHOCTH,
OIUPAFOIIEHCS] HA WCIOIh30BAHNE COBPEMEHHBIX MH(POPMAIMOHHBIX
TEXHOJIOTHH, B TOM YHCJIe NCKYCCTBEHHOTO MHTEIUICKTA.

1.5. ®opmupoBaHKE y yUAIIErocs yCTAHOBKH HA COTPYIHUYCCTBO U
KOMaHIAHYI0O  pa0OTy TIpH  pENICHHH  HCCIICIOBATEIbCKUX,

IPOOJIEMHBIX U H300peTaTeNbCKHUX 3a/1a4.
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2-51 rpymnmna:
MeTarpeIMETHbIC

PE3yIbTATHI

Ilo3naBaTtebHble YYI:

2.1. VYwmenue pabortarb ¢ uUHPOpPMALUEH, aHAIU3UPOBATH W
CTPYKTYpUPOBATh TOJNyYEHHBbIC 3HAHUS W CHHTE3HPOBATH HOBBIC,
YCTaHABIIMBATh TPUYNHHO-CJICICTBEHHBIC CBSI3H.

2.2. YMeHHsI OOBSCHATH SIBJICHHS, TIPOIECCHI, CBS3U U OTHOIICHUS,
BBIABJISIEMBIE B XOJI€ II03HABATEJIBHOM M  HCCIEA0BATEIBCKOMN
eSITeTIbHOCTH.

2.3. YMeHue nenatb BBIBOJIBI HA OCHOBE KPUTHUECKOIO aHajIu3a
pa3HbIX TOYEK 3PEHHUs, [MOATBEPXKIAaTh UX  COOCTBEHHOMU
ApryMeHTalel WM CaMOCTOSTEIbHO TIOJTYYeHHBIMU JAHHBIMHU.

2.4. YMeHue aHaTM3UpOBaTh/peIeKCUPOBATH OIBIT UCCIICAOBAHUS
(TeopeTuyeckoro, SMIIMPUYECKOr0) Ha OCHOBE MPEI0KEHHON
CUTYalll, TTOCTABJICHHOM 11eIIH;

2.5. VYMmeHue CTpOWTH pacCyXKICHHE HAa OCHOBE CpaBHEHUS
[IPEIMETOB U SIBJICHHIA.

PerynasaTususie YY1

2.6. YMmeHue 00OCHOBBIBATH IICJICBHIC OPUCHTHPHI U IPUOPUTETHI

CCbLJIKAMHU Ha HCHHOCTHU, YKa3bIBasA U 000CHOBBIBas JIOTUKY.
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2.7. YMeHHe MIIaHUPOBATh HEOOXOJUMBIE JICHCTBUS B COOTBETCTBUU C
yueOHOM M TO3HABAaTEJIbHOM 3aJadel U COCTaBIATh AJNTOPUTM HX
BBITTOJTHEHUSL.

2.8. YMeHHe OmmMChIBaTH CBOHM OMBIT, 0GOPMIIsIS €ro s Tepeaadu
PYyTUM JIIOSIM B BHJIE TEXHOJOTMM PEIICHHs MPAKTUYECKUX 3a/1ad
OIPEEIIEHHOr0 Ki1acca.

2.9.  VYmenuwe BpIOMpaTh U3 TPEIIOKEHHBIX BapHaHTOB U
CaMOCTOSITENIbHO ~ UCKaTh  CpPEACTBAa/pecypchl  JJii  pEIICHUS
337149/ TOCTHXKEHHS LIEJIN B XOJI€ CCIIEeI0BATEIbCKON AEATETLHOCTH.
2.10. YMeHue npuHUMATh PEIICHUE B UTPOBOM M yueOHOM cUTyaluu u
HECTH 32 HETO OTBETCTBEHHOCTD.

KommyHukaTuBHbie YY]

2.11. YmMeHue B3aMMOJACHUCTBOBATH B KOMaHJIe, YMCHHEM BCTYIaTh B
TUAJIOT U BECTH €TO0.

2.12 Ymenue coOa01aTh HOPMBI IyOJIMYHON peyH,

[perIaMeHT B MOHOJIOTE W JUCKYCCHM B  COOTBETCTBHUH  C
KOMMYHHKAaTUBHOM 3aa4eil.

2.13. VYMeHwue onpenensaTh CBOU NCHCTBUS U ACHCTBHSI TAPTHEPOB IS
MPOJTYKTUBHONH KOMMYHHKAIIHH.

2.14. VYMeHue UpPUXOAUTH K KOHCEHCYCY B JHUCKYCCHU WIH

KOMaHTHOHM paboTe.

3-s1 rpymnmna.
[ IpeameTHbIE

[pe3yJIbTaThI

3.1. VMeTp mnpeAcTaBlI€HHE O COBPEMEHHBIX M IEPCIEKTUBHBIX
HaMpaBJICHUAX MOJEIMPOBAHUS UHTEIUIEKTYaJIbHON AEATEIbHOCTH U O
[PA3JIMYHBIX noaxomax K MOACIIMPOBAHUTIO I/IHTGJ’IJ’[GKTyaHBHOI\/’I
e TeIbHOCTH.

3.2.  YMeTb NpHUBOAUTH TNPUMEPHl PEIIEHUS Pa3IUYHbIX 33734 C
MICTIOJIb30BAaHUEM HEHPOHHBIX CeTel.

3.3. Hmerb mpeacrapieHne o HayKe O JaHHBIX.

3.4. YMeTh BBINONHATH NMEPBUYHBIA aHanu3 JaHHbIX Ha Python c
ucnonp3oBaHueM — Ombimmorek  Pandas,  Matplotlib, NumPy,
BU3YaJIM3UPOBATh JaHHBIE, UCKATh B JAHHBIX 3aKOHOMEPHOCTH, peIaTh

IMPAKTUYCCKUC U UCCIICAOBATCIBCKUC 3a/1a4 110 aHAJIU3Y JaHHBIX.
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3.5. HWmers mnpeacraBieHus O MHOrooOpa3uud TOIXOAOB B
[pa3pabOTKe HCKYCCTBEHHOI'O HWHTEIUIEKTA, HMX BO3MOXHOCTIX U
OTrpaHUYEHUSX; O MAIIMHHOM O0y4YeHHMH U c(hepax ero mpuMeHEeHHS
3.6. YMeTb OOBACHATH Pa3HUILy MEX]y MAlIMHHBIM OOy4E€HHEM C
YUUTENeM U 0€3 YUUTEIs.

3.7. BpiBATE U QOpPMYNIHPOBATH 33/a4M MAIIUHHOTO OOYYCHHS
Ul pa3iIM4HBIX CcQep JKU3HU YEeOBeKa M B COOTBETCTBUH C
peaTbHBIMU MTOTPEOHOCTIMHU

3.7. VMeTh mpeicTaBiIeHUs O HETOOOYUYCHHBIX U MepeoOyueHHBIX
MOJICNIIX MAIIMHHOTO OOYYEHHs, YMETh BBIABIATH MPOOJIEMBI IO
XapaKTEpHBIM IPH3HAKaM W 3HaTh CHOCOOBI  OOpBOBI ¢
nepeoOydeHreM U HeTo0OydeHUEM MOJIETICH.

3.8. Nmers mpeacTaBieHHs O CYHIHOCTH pPabOThl MOAEIH
JIOTHCTUYECKON PEerpeccMy M BO3MOMKHOCTSIX €€ NMPUMEHEHHUS IS
Ki1accuuKauu 00bEKTOB; 00 MCIIOIb30BaHUH AEPEBHEB PEILICHUN B
MAaITMHHOM OOY4EHHH.

3.9. VYmerh co3maBarth MOJeNH JIMHEHHOW perpeccuu Ha Python ¢
noMoIkio 6ubimotek pandas, numpy u sklearn

3.10. YMmeTb mpoeKTHUpOBaTh U PEaTU30BBIBATH MOJIENIN MALLTMHHOTO

00yuenus Ha Python ¢ momorbsio nHCTpyMeHTOB OnOIHOoTeKH Sklearn
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IToypouHoe muIaHUpPOBaHHE

Ne .. [HasBaHme pasjgesia/TemMbl KoanyecTBo yacos
Oo0ee Teopust IIpakTuka
) AHaJU3 TaHHBIX Ha Python 21 9.0 16,0
1.1. Hayka o naHHbiX. CTpyKTypbI 1 0,5 05
NTAHHBIX
1.2. PaGora co crimckamu Python 1 05 0,5
1.3. PaGota ¢ TabmuiamMu = © 1 0,5 0,5
[TOATOTOBKA JTaHHBIX
1.4. bubnmorexku Python. bubnuoreka 1 0,5 0,5
Pandas
1.5. CrpykTypsl qanHbIx B Pandas 1 05 0,5
1.6. Crpykrypa nanusix Dataframe 1 0,5 0,5
1.7. JlocTyn K JaHHBIM B 1 0,5 0,5
crpykrypax Pandas
1.8. Pa6oTa ¢ MPOIycKaMu B JaHHBIX 1 0,5 0,5
1.9. PaGoTta co CTPYKTypaMH IaHHBIX 1 0,5 0,5
B Pandas
1.10. Onepanuu Hajg TaHHBIMH. 1 0,5 0,5
ApudmeTrdeckue U JIOTHUYECKUE
oreparym
1.11. CraTucTUYECKUE TaHHbBIE 1 0,5 05
1.12. OmnucarenabHas CTaTUCTHKA 1 0,5 0,5
1.13. BbubmmoTteka BU3YyaIN3aluH 1 0,5 0,5
NAHHBIX
1.14. [TocTpoerue rpaduKoB 1 05 0,5
1.15. [TocTpoeHue guarpamMm 1 0,5 0,5
1.16. Hacrpoiika BHEIIIHETO BUJA 1 1
arpaMm
1.17. Bubnunoreka NumPy 1 05 0,5
1.18. [TpoekT «HUccnenoBanue 1 1
maHabIX». YacTts 1
1.19. [TpoekT «McenenoBanre 1 1
aHHBIX». YacThb 2
1.20. O0001IeHNe U CHUCTEMATH3AINS 1 1
OCHOBHBIX [OHATUN TEMBI
«AHanmm3 JTAaHHBIX C
Mcrosb3oBaHueM Pythony»
1.21. M ToroBast KOHTpOIbHAs paboTa 1 1
2. MammuHHOe 00y4YeHHe 11 6,5 8
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2.1. [ToHsATHE M BUIBI MAIIMHHOIO 1 0,5 0,5
00y4JeHUs

2.2. AHAIIM3 U BU3yaJIM3aIusl JAaHHBIX 1 0,5 0,5

2.3. BubmoTexu MAIITHTHHOTO 1 0,5 0,5
00y4JeHUs

2.4, JluHeliHas perpeccus 1 05 0,5

2.5. HenuHeiiHble 3aBUCUMOCTH 0,5 0,5

2.6. Knaccudukanus. Jlorucrudeckas 1 0,5 0,5
perpeccust

2.7. JlepeBbs pemenuit. Yacts 1 1 1 1

2.8. CiyJaliHblii j1ec 1 0,5 0,5

2.9. Knactepusarus 05 0,5

2.10. [Tpoekrt. IlpencraBnenue npoexra 1 1

2.11 [Tpoektr  «OCHOBBI MAIIMHHOIO 1 1
00yUYCHUSD»

2.12. ToroBas mpoekTHas padboTa 1 1

3. HeiipoceTu. BBenenne 2 1,0 1,0

3.1. Bgenenue B HEHpPOCETH 1 1

3.2. [Tpoekt 1 1
NTOI'O 34 16,5 17,5

OOIT COO MAOY COMI Ne 18 11




COILEPKAHHUE

Monayas (pa3aen) 1. Anaan3 ganHbIx Ha Python

Tema 1.1. Hayka o nannbix. CTpyKTyphl JaHHBIX. [laHHbIE, HAyKa O TaHHBIX,
OTKPBITHIC JTaHHBIC, WCTOYHHWKHU JAaHHBIX, CTPYKTYpPbhl JTAaHHBIX (CTEK, MAacCHB,
odepenb, XAMI-Ta0auIa).

Tema 1.2. PaGora co cnuckamu Python. CTpykTypbl JaHHBIX, CIIMCKH,
CITUCOK, DJIEMEHT CIUCKA, MHACKC, OTpUIATEIbHAS UHICKCAIIHSL.

Tema 1.3. PaGota ¢ Tabnunamu 1 noaroroBka AanHeix. Crucku B Python,
onepalyy HaJl CIMCKaMHU, OCHOBHBIE METO/IbI U1l padoThI co cnuckamu. Pabora ¢
TabnumaHbIMA TaHHEbIMHA. DyHKIMu MuH(), Makc() u cp3Had() B Excel, mowuck,
OUHMCTKa, MpeoOpazoBaHue, OpraHu3aius 1 cOOp TaHHbIX.

Tema 1.4. bubmuorexku Python. buGmmoreka Pandas. Ilowmck, oumncrka,
npeoOpa3oBaHue, oOpraHusanus U cOop JaHHBIX. bubnnoreka  s3bIKa
nporpamMmupoBanus, Oubnuoteku Python, Oubnmorexka Pandas, wummopt
OMOINOTEK.

Tema 1.5. Ctpykrypsl qansbix B Pandas. [Towck, ounctka, mpeodpa3oBaHue,
opraHu3anus ¥ cOOp JaHHBIX, CTPYKTYphl JaHHBIX B Pandas. CTpykTypa qaHHBIX
Series.

Tema 1.6. Ctpykrypa ganusix Dataframe. Ctpykrypa nannsix DataFrame,
CJIOBaphb, cucokK, pyHkius read csv, metossl head u tail.

Tema 1.7. JlocTyn x maHHbIM B cTpykTypax Pandas. DataFrame, ¢yHkmus
display(), metonsr loc u iloc. BriBog maHHBIX MO METKaM M Cpe3aM METOK,
MHJIEKCaM U Cpe3aM MHICKCOB B Series. BbIBo MaHHBIX MO aTpuOyTaM, cpe3am
METOK U JIOTUYECKUM ycaoBusaM B DataFrame

Tewma 1.8. Pabora ¢ npornyckamu B 1aHHbIX. [Ipoctas punbsTpanus, GpyHKIus
query, jjoruyeckue ycioBus. [Ipomycku ganubix, metobl dropna, fillna.

Tema 1.9. PaGota co ctpykrypamu aanHbix B Pandas. Mudopmanus o
JTaHHbIX, MeToAbl info u describe, 4YuUCIOBBIE W KaTeropuajibHbIE MPU3HAKHU.
Arperupyronre ¢ynknuu Value_counts, unique, nunique, groupby. MeTozabt
min(), max() u mean(). OObeauHEeHWE TAOIMI] C TOMOIIBID METOAa merge,
napameTpsl on 1 how.

Tema 1.10. Onepanmu Hax NaHHBIMU. ApUPMETUYECKUE U JIOTHUYECKHE
onepanuu. [IpocTeitmume apudmeTnyeckue onepaTopsl, JIOTUUECKHE OMEPaTOPHI,
omepanuu Haja cToidmamu faatadpeiima, TPUCOSIUHEHNN Cepur K natadpenmy;
¢yHkImMu query, str.match, str.contain.

Tema 1.11. Cratuctuueckue mganHbie. Meton describe, umnciaoBbie u
KaTeropuajibHble TOKa3aTeau. MUHHUMAabHOE, MaKCUMaJIbHOE U CpEIHEe
apudMeTHIeCKOe 3HAUCHUSI, KBAPTUIIM M CTAaHAAPTHOE OTKIIOHEHUE.

Tema 1.12. OnucarensHas craructuka. Meroas! info, describe, min, max,
mean. VYcnoBus ¢uiasTparuu  AaHHBIX. CTaTHCTHKA TIO KaTeropyuajbHBIM
napameTpam, (pUIbTpaIus JaHHBIX, CTATUCTHYECKUE METOIBI.

Tema 1.13. bubnuoreka BuU3yanu3aluu JaHHBIX. Bu3yanuzanus JaHHBIX,
npeuMyliecTBa auarpamm U rpadukoB. Bunel auarpamm. bubmmoreku Pandas,
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Matplotlib, Seaborn u mocrpoenue rpadukoB M AUarpaMm € IOMOIIBIO 3THX
oubmorek. Merob! plot, hist, scatter, joinplot, pairplot, countplot.

Tema 1.14. Iloctpoenue rpadukoB. TUIbl CPaBHEHUN U THUIIBI AHATPamMM,
npaBuia ohopmiieHus auarpamMm. Mertoasl 6ubmmorekn Pandas mist Hactpoiiku
BHelIHero Buja rpadukoB. Mertonsl 6ubmuorexku Matplotlib mist moctpoenus u
HACTPOWKHU BHEITHETO BUJA Tpa(HUKOB.

Tema 1.15. IMocTtpoenne muarpamm. Metoasl hist u scatter, TPUHITUTIBI
MIOCTPOCHHS CTONOYAThIX auarpamm. DyHkuus pivot table, meron bar u ero
napameTphl.

Tema 1.16. HacTpoiika BHEIIHETO BUJa AuarpaMm. MeToJibl U IapameTphl
JUTSl HACTPOMKH BHEIIHETO BUIAa TUCTOTPAMM, CTOJIOYATHIX M TOUEUHBIX AHArpaMM.

Tema 1.17. bubnmuoreka NumPy. bubimoreka NumPy, maccuB. MaccuB B
NumPy, xapakTepucTUKH MacCHUBOB, UX OTJIUYUE OT U3BECTHBIX PAHEE CTPYKTYP
JAHHBIX, Pa3MEPHOCTh MAacCCHBa, THUI JAHHBIX, JIOCTYIl K A3JIE€MEHTaM MAacCHUBA.
PabGorta ¢ maccuBamu NumPy: co3ngaHue, BBIBOJI 3JIEMEHTOB MacCHBa, ONepaluu
HaJl MAaCCHUBaMH.

Tewma 1.18. [Ipoekt «MccnenoBanue nanubix». Hacts 1. OCHOBHBIEC TOHATUS
Tembl «Python nns Data Science». BbllonHeHue NpakTUYECKOW padOThI IO
HCCIIeIOBAaHUIO JaHHBIX B OsiokHOTE Jupyter Notebook.

Tema 1.19. [Ipoexkt «MccnenoBanue nanubix». Hacts 2. OCHOBHBIC TOHATUS
tembl «Python nns Data Science». BpimosnHeHune W Tpe3eHTalusl MPOEKTa
«VccnenoBanue JaHHBIXY.

Tema 1.20. O60O0mIeHHE W cUCTEMATHU3aIUsl OCHOBHBIX TOHSATUA TEMBI
«AHanu3  JaHHBIX C  Hcnosb3oBaHWeM  Python».  Series, DataFrame,
CTaTUCTHUYECKHuE MeTojabl, pabota ¢ NumPy. [lonsaTusa, u3ydeHHbIE B MOAyJie
(paznene) «Ananu3 nanHbix Ha Pythony.

Tema 1.21. UtoroBast koHTposbHasi paboTta. OCHOBHbBIE TOHSTHS MOJYJIS
(pa3nena) «AHanu3 qaHHbIX Ha Pythony. BeimonHeHne KOHTPOIbHOM pabOTHI.

Moayas (pa3aen) 2. MammHHOe 00y4eHue

Tema 2.1. Ilonstne W BuABl MaIMHHOrO 0Oy4YeHHs. VCKycCTBEHHBIH
uHTelekT. [loaxoa, ocHoOBaHHBIN Ha MpaBwiax. MamuuHoe o0yuenue. Mctopus
pa3zsutus MM B urpax. Cpepsl npuMeHeHHs] MalIMHHOTO 00yueHusa. O0yuyeHue ¢
yuutesnaeM, o0ydueHue 0e3 yuutens. 3ajada perpeccuu, 3ajada Kiaccudukammu,
3ajaya kiactepuzauu. OTOOp TaHHBIX AJIS MOJEIM MAaTMHHOTO O0yYEHHS.

Tema 2.2. Ananu3 u Busyanusauus JaHHbIX. MammHHOE OO0y4yeHHE C
yuuTeJIeM, MalIMHHOe oOydeHue Oe3 yuuTens, 3ajadya perpeccuu, 3aaaya
kinaccudukanuu, 3amada kiactepusanuu. buOmmorekn pandas u matplotlib,
YTeHHE TAOJIMYHBIX JAHHBIX, CTATUCTUUECKHE ITOKA3aTeH, IOCTPOCHUE TUarpaMm.

Tema 2.3. bubnanoreku MammHHOTO oOyueHus. MammHHOe oOydeHue c
yuuTesaeM U 6e3 yuuTens, ero npeumyuiecTa. [locraHoBka 1enu u 3agad, aHaIU3
naHHbpIX. OOywaroliass ¥ TPEHUPOBOUYHAS BBIOOPKH, 3a/aya pErpeccuu, 3ajada
kiaccudukanuu. TecroBas W TpeHUpoBOuHas BbIOOpka. IlepeoOyuenue,
Hesoo00y4YeHre, oNnTUMalbHas MOJEb, Kpocc-Banuaanusa. bubmuoreka sklearn,
ATanbl MOCTPOECHUS MOJIEJIM MAIIMHHOTO 00y4yeHust Ha Python.
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Tema 2.4. Jluneiinas perpeccus. [loHsTHE JTMHEWMHON perpeccuu, LeaeBas
GyHKIMS, TUHEHHOE ypaBHEHNE, TOMOCKEIACTUYHOCTD JAHHBIX. DTallbl CO3/IaHUS
MOJIETT MAIlIMHHOTO 00y4eHHUsI, M0A00p KOIPPHUIIMEHTOB TUHEHHOTO YpaBHEHUS.

Tema 2.5. Henuneitnsle 3aBucumoctH. Co3naHue, OOydeHHE U OLEHKA
MOJICIIA JIMHEWHON perpeccuu, BU3yaau3anus JaHHbBIX Ha Python. Hemmueinsiit
¢ynkun, rpadpuxku QyHkuuid. [lonmmHomuansHOEe MpeoOpa3oBaHUE JTUHEHHON
perpeccuu.

Tema 2.6. Knaccudukamus. Jloructuueckas perpeccusi. Knaccudukanmus,
JIOTUCTUYECKAs] perpeccus, JMHEWHbIH KIaCCU(PUKATOP, THUMEPILIIOCKOCTD,
OuHapHas kJjaccudukanusi, MyJbTHKIAccoBas kiaccudukanus. JluHeiHoe
ypaBHEHHUE, KOI(PPUIMEHTH JIUHEHHOTO YpaBHEHHUS, PACIOJIOKEHUE TOUYKH
OTHOCUTEJILHO NPSIMOM, OTCTyn oObekTa. Co3nanue, o0ydeHue U OlleHKa MOJENN
JIOTUCTUYECKOM perpeccuu. Marpuia ommnooK, METPUKH KayecTBa JIOTUCTUYECKOM
perpeccuu, MOJIeIb JOTUCTUYECKOM perpeccun Ha Python.

Tema 2.7. JlepeBbs pemenuid. Yacts 1. Matpuma ommOOK, METPUKH
KauecTBa JIOTUCTHYECKON pPErpeccuu, MOJENb JIOTHCTHYECKOW PpEerpeccuu Ha
Python.

Tema 2.8. Cnyuaiineiii sec. JlepeBo perieHuii, arpuOyThl, 3pHEKTUBHOCTD
pa30uenusi, riayOuWHa nepeBa, WIEs aNropuTMa CIy4alHOTO Jieca, HMPUHIIMII
MYJIPOCTH TOJIBI, CIAy4YallHBIA JieC AJI pelIeHUs 3aJayd KilacCUPUKAUU U
perpeccuu.

Tema 2.9. Knacrepuzamnus. MamunHoe o0ydeHue 0e€3  yuduTedns,
KJaccupuKanus, KilacTepu3alus, alropuT™M K-cpenHux, LEHTPOUJ, PacCTOSHUE
MEXAY TOUYKaMHu.

Tema 2.10. Ilpoekr. IlpencraBnenue mnpoekrta. MammnHHOEe 0o0yudeHue c
yUHTEeNIeM, 3a/laya KiacCu(pUKaIMi, METPUKH OLEHKH KauecTBa KIACCU(PUKALIMH.
Oranbl pa3pabOTKX MOJIETU MAIIMHHOTO O0Yy4YeHUs], aHAJIU3 JAHHBIX, CO3aHUE U
o0yueHue MoJieu, olleHKa 3(P(HEKTUBHOCTH pabOThI MOJICIIH.

Tema 2.11. TIpoexT «OCHOBBI MAaIIMHHOTO OOy4YeHHs» (0000IIEeHNE |
CUCTEMAaTH3alMsl OCHOBHBIX MOHATHI TeMbl). [loHATHE W BHABI MAIIMHHOTO
oOydeHus1, TUHEIHasT perpeccusi, JJOTUCTUYECKasi perpeccusi, 1epeBbs pPelIeHul,
CIy4alHBIM Jec, kiactepusanus. [loHsSTHs, u3ydeHHbIE B Moayje (paszieine)
«MarmmmaHoe 00yueHue.

Tema 2.12. UtoroBas npoektHas padota. [loHsATHA, U3yUeHHbIE B MOIYJIE
(paznene) «MamuHHOE 00yueHue». BeinoaHeHne u nmpecTaBieHue MpoeKTa.

Moayas (pa3aen) 3. BBeqenue B HelipoceTH.

Tema 3.1. Bsegenue B  HeWpoceTu. VICKycCTBEHHBI  HEHPOH,
uH(popMaIlMOHHAasT MOJIEh HCKYCCTBEHHOrO HEHpOHa, MEXHEWPOHHBIE CBSI3U,
HEUPOHHAS CETh, CTPYKTYPHBIM IOJIXOJ K MOICIUPOBAHUIO HEMPOHHBIX CETEH,
HEUPOKOMIIBIOTEP, TMEPCENTPOH, TECHETUYECKUUA aJrOPUTM, HBOJIKOLIMOHHBIN
MOAXO0J K MOJCIUPOBAHUIO HEUPOHHBIX CETeH, KBa3UOMOJIOTUYECKUN TOAXO0M K
MO/JICJIMPOBAHUIO HEUPOHHBIX CETEN, MOJIEKYJISIPHBIA KOMITBIOTED.

Tema 3.2. Ilpoext. HeliponHble ceTu, CTPYKTYpPHBIM MOJIX0J K 00yUYEHUIO
HEUpOCETEN, MOJICIIMPOBAHUE JIBYXCIIOWHOW HEUPOCETH
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TemaTHyeckoe IUIAHUPOBAHUE C OIpeAeJeHMeM OCHOBHBIX BHI0B
yu4eOHOM 1eATeJIbHOCTH
HanmenoBanne |[Kparkoe cogep:kanue [BuablydyeOHOM
TEeMbI NeATeJIbHOCTH
AHaJin3 JaHHBIX Ha Python
11, Hayka o naHHbx. —(JAHHBIC, HAyKa O Ananumuueckas: aHaIN3
CTpYyKTYpbI ITAHHBIX, OTKPBITHIC TPAKTOBOK  IMOHSTHS «HAyKa O
AHHBIX NTAaHHBIC, ICTOYHHKH NAHHBIX»;  TIOMCK OTBETOB HA
NTAHHBIX, CTPYKTYPbI pOOJIEMHBIC BOTIPOCHI YUUTEIS
MaHHBIX (CTEK, MacCUB, [KommyHnuxayuonnas:
ouepeib, XAII-Ta0JIHIIA) 00CY)XJICHHE TPAKTOBOK TOHSTHSI
«HAyKa O JaHHBbIX», OTBCTbBI Ha
BOIPOCHI YYHTENSI, B TOM YHUCIIE
[IPOOJIEMHBIE.
I Ipakxmuueckas: pabora B
MUKporpymmnax Ha 1 srame ypoka
(BBINIOJTHEHHUE 3aJJaHHs Ha
ONIpOBEpKeHHE WM (pakTHIecKoe
[OJITBEPKICHUEC OJTHOTO u3
TE3UCOB); IIOMCK IPUMEPOB CANTOB-
WMCTOYHUKOB JIaHHBIX; PpEIICHUE
MPOOJEMHBIX 3aIaHUI
\Peghrexcusnas: 3amojHEHUE JIHCTA
e(IeKCHH B KOHLIE YpOKa
1.2. Pa6oTa co [CTPYKTYpBI JaHHBIX, OKcnepmHas: o0cyX1eHne
criuckamu Python  [CIIMCKH, CICOK, 9JIEMEHT  JIOMALIHEr0 3aJaHisl U ero OLCHKA
CIHCKa, UHJICKC, Ananumuyuecxast: aHaAITN3
OTpUIIaTEeIbHAS npoOJIeMHOI CUTYallH 00
MHJIeKCAIINs OpraHW3aluy XpaHEHWs JaHHBIX

(Ha mpuMmepax); HanMcaHUuEe Koja

(aTan 2 ypoka);

I Ipakxmuueckas: pemieHue
POOJIEMHBIX 3a1aHui;
npakTudeckass pabora (dtam 3
YpOKa)

[KommyHuxayuounas: OTBETbl Ha
BOIIPOCBl ~ YUMTEJs, Y4YacTHE B
FPYNIOBOM  OOCYXXIAEHUM  TpU
BBITIOJTHEHUH 3a/1aHUM.
\Peghnexcusnas: 3anOIHEHUE JHCTA
eJIeKCUH B KOHIIE YpOKa
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1.3. PaGoTa ¢ [cmucku B Python, Ananumuyeckas: aHaumu3
TaGIMIAMK [ |0OIE€paluy HaJ CIUCKAMHU, [OpPOOJIEMHBIX CUTYyallMid, TOUCK
[I0JArOTOBKA OCHOBHBIE METO/IbI JIJIs OTBETOB Ha IPOOJIEMHBIE BONPOCHI,
NaHHBIX paboThl CO CHUCKaMH, BHITIOJTHEHHE 3aJlaHMsl Ha aHAJIN3

pabota ¢ TaOJIUYHBIMHU MAaHHBIX C TOMOIIbIO  (DyHKIUH
NaHHBIMH, QYHKIUN Excel; aHanu3 pe3yJIbTaToB
MuH(), Makc() 1 cp3Hay() B BBITIOJTHEHUSI
Excel, mowuck, oumcrka, pamanuii B Excel
rpeoOpa3oBaHue, ! [paxmuueckas: BBIIIOJIHEHHE
opranuzanus u coop npakTuueckod  pabotsl  Excel
TAaHHBIX \Kommynuxayuonnas: OTBETHl Ha
BOIIPOCHl ~ yUMTEJs, Yy4yacTHE B
rpYNIOBOM  OOCYXXACHHUH  TIpU
BBHITIOJTHEHUH 3a/1aHUH.
\Pegpiexcuenas: 3ar0THEHHUE JICTA
edIIeKCHH B KOHIIE YPOKa

1.4. BuGIHOTEKH MOUCK, OYHUCTKA, |AHanumuueckas: MOUCK OTBETOB Ha
Python. npeoOpa3oBaHue, poOJIEMHBIE BOIIPOCHI (HAMpUMep,
Bubnmorexa Pandas |[OpraHm3anus W cOOp |[MPOBECTH aHAJIOTHIO OUOIHOTEKa

TaHHBIX, o6ubnnoreka SA3bIKA
SI3BIKA [IPOrpaMMUPOBAHUS € OOBIYHON
[pOrpaMMHUPOBAHUS, OUOIMOTEKOI), COCTaBICHHUS IJIaHa
OubIMoTEKH Python, |meiicTBuil 1O M3yYCHHIO U aHAIU3Y
onoImoreka Pandas, |manHBIX
MMIIOPT OUOINOTEK
! [pakmuueckas: BBINOJIHEHUE
MPAKTUYECKON pabOThI
\Kommynuxayuonnas.: OTBETHl HA
BOIIPOCHl ~ YUMTENs, Yy4yacTHE B
rpyNIIOBOM 00CYXJIeHUU
BBITIOJIHEHHOTO JIOMAIIIHETr o
3aJJaHUs U B TIPOLIECCE BHIMOIHEHUS
3a/1aHHMN.
\Peghnexcuenas: 3ani0THEHNE TUCTA
edeKcun B KOHIIE YPOKa

1.5. CTpyKTYpBI MTOMCK, OUUCTKa, |AHanumuyueckasi: aHaIIN3
naHHBIX B Pandas peoOpa3zoBaHue, BBITIOJTHEHHBIX JOMAIITHUX

OpraHA3anus 51 cOOp BanaHuii; BBIMOJIHEHUE 3aJlaHUM TIO
TTAaHHBIX, CTPYKTYpBI (CTAHIIUSM.

TAaHHBIX B Pandas, [[Ipakmuueckas: BBITIOJIHEHUE
CTPYKTypa JaHHBIX Series  [3aJlaHuid 1o CTaHITUSM,

BBHITIOJTHEHHE TECTa
\KommyHnukayuonnas: OTBETbl Ha
BOIIPOCHl  YYMTENs, Y4acTHE B
TPYIIIOBOM OOCYXJI€HUU  TIpH
BBITIOJTHEHUH 3a/1aHUM.
\Pegpiekcuenas: 3alI0JIHEHUE JINCTA

eJIeKCHH B KOHIIE ypOKa
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1.6.

CtpykTypa
imanubix Datafram
e

CTpYKTypa JTAHHBIX
DataFrame, CJI0Bapb,
CITHCOK, byHKIUA

read csv, meroasl head wu
tail

OKxcnepmuasi. IIOMCK u
00CyX)IcHIE [0)1185(10) 3 o
[pe3yabTaTaM BBITIOJIHEHUS
3aJaHui

Ananumuyeckas.: aHaJM3
BBLIIOJTHEHHBIX MPaKTUYECKHUX

3aJaHui, IIOMCK OIIMOOK H UX
0o0ocHOBaHME, aHAIW3 (parMeHTa
KoJja (3ananue 4),

[ Ipakmuueckas: BBITIOJIHEHUE
3alaHUil Ha CcO3JaHHEe OOBEKTa
DataFrame 13 cioBaps u U3 Cliucka
cnuckoB (1 Talm  ypoka),
BBITIOJTHEHHE 3a1aHui Ha
CUHUTBIBAHNWC W BBOJA JaHHbIX, aHAJIU3
kKoma W T.0. (2 m 3 oJTambl ypoka)
\Kommynuxkayuonnas: OTBETBl. Ha

BONPOCHI YYHTENs, Yy4YacTHE BO
(dbpoHTaIBHOK  Oecene u
IpYyNIIOBOM  OOCYXJIEHUU  IIpU

BBIIOJIHCHUH 33 JIaHHH.
\Pegpiexcuerasi: 3arI0JTHEHHUE JINCTA
edJIeKkcUM B KOHIIE YpOKa

MeToabl dropna, fillna

1.7. Jlocryn k gannpiM B [DataFrame, GyHKims Unanumuueckas TIpU BBIIOJIHEHUU
ctpykrypax Panda  |display(), Merozst loc u 3ajaHuil
S iloc; BEIBOJ] TaHHBIX IO I Ipakmuyeckas TPU BBIOJIHEHUH
METKaM 1 Cpe3aM METOK, BCEeX 3aJlaHUM (MHAMBUIYAIbHO U B
MH/IEKCaM U Cpe3aM MUKPOTPYTINax), MPH BBIOJHEHUN
MHJICKCOB B Series; HPaKTHUYCKON
BBIBOJI JTAHHBIX 1o [paboThl.
aTpuOyTaMm, cpe3aM METOK U [Kommynukayuonnas: OTBETHl Ha
JIOTHYECKUM YCJIOBUSIM B [BOTIPOCHI  YUHTENs, y4acTHE BO
DataFrame (hpOHTATBLHOM OIIPOCE U TPYIIIOBOM
O0OCYX/ICHUU TIpU  BBITIOJHEHUHT
3aJaHuH.
Peghnexcugnas: 3aTI0THEHNE JTUCTA
eJIeKCHH B KOHIIE YpOKa
1.8. PaGoTta ¢ [mpocras bunsTpanys, | Anarumuieckas TPU BBITOTHEHUH
MPOITyCKaMK B |pyHKIMS query, jBamaHuii ¥ OTBETOB HA MPOOIEMHBIE
AHHBIX TIOTUYeCKHUe YCIIOBHS; [BOIIPOCHI.
MPOITYCKH NaHHBIX, [[paxmuueckas TIpU BBITIOJTHEHUU

3alaHUi B I1apax.
[KommyHuxayuonuas: ydacTHE BO

(bpoHTaNBHOMN Oecene o
00CYXIIEHUTO JIOMAIITHETO
3amanus  (MOJENb  ypoka  —

nepeBepHyTOe 00yUeHUE).
\Peghiexcuenas: 3ami0THEHHUE JINCTA

eJIeKCHH B KOHIIE ypOKa
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1.9. PaGoTa co MHGbOpMAIUS O TaHHBIX, Ananumuyeckas TPU BHITOJTHEHUH
CTpyKTypamu MeToabl info u describe, MPAKTUYECKOTO 3aJIlaHUs Ha YTCHUE
nanubx B Pandas YHCIIOBBIC U MAHHBIX W3 TaOIHIBl WH(GOPMAIIUN

KaTeropralIbHbIC MPU3HAKH, (00 UTpokax (yTOOIBHBIX KIYyOOB, B
arperupytomue GyHKIUU:  TOM YHCIIEe C MPUMEHEHHEM METO[
value_counts, unique, describe(); npu  BBIIOJIHEHUU
nunique, groupby METOAbl  [3aJaHHS Ha HCCIICIOBAaHHE
min(), max() u arperupyromux (GyHKIIHi;
mean();00beIMHEHUE I Ipakmuueckas: TpU BBITIOJHEHUU
TabIIHII C  TOMOUIbIO 3aJlaHHi, B TOM qiuclie
METOMA MErge, mapaMeTpel  (CAMOCTOSATCIIBHBIX u
on u how MCCIIeI0BATENILCKUX
MPaKTUYECKUX PaloT.
\KommyHnuxayuonnas: y4acTue BO
(bpoHTATEHON Oecene 1o
00CYXKICHUIO JIOMAIIIHEro
3a/laHuUs (momenp  ypoka  —
[IepeBEPHYTOE O0yUEHUE).
\Peghbnexcugnas: 3aTI0THEHHE JINCTA
pedekcuu B KOHIIE ypoKa

1.10.  Oneparuu Haj |pOCTeHIre Unanumuueckas: npu
AHHBIMH. apudMeTHIecKue BBHITIOJTHEHUH 33JJaHUI U OTBETOB Ha
Apudmerndeckie i OHEPATOPBL,  JOTUYCCKHE [YTOYHSIOMHUE M MPOOJICMHBIC
TOrHYecKHe OTIepaTOphl, OMEpaluu Haj [BOIPOCHI yUUTENs npu
onepanyu cronOuamu  ngaradpeiiMa, BHITOJIHEHUH 3a/1aHHH, npu

[PUCOCAMHEHUN CEPUH K [BHIIOJHEHUU 3a/laHui Ha
natadpeimy; (GYHKIMH [TOTHYECKHE onepanuu npu
query, str.match, |punbpTparumn JaHHBIX

str.contain I Ipakmuyueckas: TPU BBIIOJHEHUN

3a7aHul Ha IIOBTOPEHUE
apU(PMETUYECKUX U JIOTHUYECKUX

omepatopoB B Python; mpm
BLIIIOJIHEHUM 3aJaHUid C HOBOU
[IEPEMEHHOM sum; IIpU

BBITTOJTHEHUH 3aJaHui Ha

TIOTHYECKUE OTIEPAIMHU C TAHHBIMHU.
[KommyHuxayuonnas: ydacTue BO
(pPOHTAITBHOM 00CYKIEHUH.
\Peghnexcusnas: 3amojHEHUE JHCTa
pedrexcuu B KOHIIE ypoKa
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1.11. |Crarucrmueckue Meton describe, YUCIIOBBIC U [ AHaIumMuYeckas TPUA  OCBOCHHUH
NAHHbIE KaTeropuaibHbIe [CTOCOOOB BBIYHCIICHUS
MOKa3aTeH; [Pa3JINIHBIX CTaTHCTUYECKUX
MUHHMAIILHOE, MoKa3zateJiei U 3aKpeIuieHuH Yepe3
MaKCHUMaJIbHOE M CPEJHEE [BBHIMOJIHEHUE 3aJJaHNl; npu
apu(METUIECKOE 3HAYCHUS, (CPAaBHCHUH CTaTHCTHYECKIX
KBapTWIM | [[IOKa3aTesel (Ha mpuMmepe).
CTaHIAPTHOE OTKJIOHEHHE  |[I[paxmuueckas TIpU BBIIOJHCHUU
3aJJaHUI HA BBIYMCIICHUE MEIUAHBI,
CTaH/IapPTHOTO
OTKJIOHEHUS ¥ KBapTHIIH.
[KommyHuKayuonnas: ydacTue BO
(pOHTATBHOM OOCYKICHHH.
\Peghrexcusnas: 3amojHEHUE JIHCTA
e(IeKCHH B KOHLIE YpOKa
1.12. OnucaTenbHas Metoabl info, describe, min, |[Ararumuueckas TNpyu BBIMOTHEHUU
CTATHCTHKA max, mean, YCJIOBHS (3a/IaHUI MPAKTHYECKOW padOTHl Ha
(brIbTpanuu JIAHHBIX, [IPUMCHEHUE CTaTUCTHYECKHX
CTaTHCTHKA 10 [METOJIOB, a TaKKe npu
KaTerOpUaTbHBIM COCTABJICHUM 33JIaHUS HA CJIOXKHbBIC
mapameTrpaM, (QUIBTpanus [yCIoBHS (GWIBTPALUMU HTaHHBIX W
NTAHHBIX, CTATHCTUYECKHUE [CTATHUCTHYECKUX METOJIOB.
METOJIBI I Ipakmuyeckas TPU BBIOJIHEHUH
3aJaHuN.
[KomMMyHUKayuoHHas: ydacTHe BO
(bpOoHTATBHOM 00CyX/IeHUU
MPOOJIEMHBIX CUTYaIlHid, OTBETHI Ha
BOIPOCHI, 00CYX/IEHUE B IpyTIax.
\Peghnexcusnas: 3amoHEHUE JIHCTA
pediiekcuu B KOHIE ypoKa
1.13. |Bubmamorexa BU3YaIIN3aIUS NAHHBIX, AHaiumuyeckas: TIPU BbBIIEICHUU
BI3YITH3ALN MPEUMYIIIECTBA TUAarpaMM U [IPEUMYIIECTB BU3YaIH3aI[uU
NAHHBIX rpadMKOB; BUABI THarpaMM; [TaHHBIX O WX  TaOJIMYHOTO
Ooubimorexu Pandas, [npencraieHusl.
Matplotlib, [[7pakmuueckas. npyu BeITOTHESHUN
Seaborn u  mocTpoeHHE [MPAKTHUYECKHUX 3aJaHUI B MaJlbIX
rpagukoB W guarpamMm ¢ frpynmnax (1 astam ypoka); npu
[TOMOLIBIO ATUX [BHITIOJTHEHUU MPaKTUYECKON
Ooubimorek, Metoasl plot, [paboTsl (2 3Tan ypoka)
hist,  scatter,  joinplot, |[Kommynukayuonnas: oTBETH Ha
pairplot, countplot. BOIIPOCHI yUuTENsl, (PPOHTATHHOE
oOcyXneHne ¥ OOCYXICHHE B
MaJIBIX TPyIax
\Pehrexcusnas: 3aTI0THEHAE JTUCTA
eJIeKCHUH B KOHIIE YpOKa
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1.14.

[TocTpoenue
rpaguKoB

TUIBl CPAaBHCHUH W THUIIBI
Trarpamm, npaBuIia
opOopMIICHHST ~ JHArPaMM;
METOIBI OHNOIHNOTEKH
Pandas s HacTpoiiku
BHEIIHETO BHJA T'PadUKOB;
METO/IbI OuOIMOTEeKH
Matplotlib VISt
[IOCTPOEHUs U HACTPOUKHU
BHEIITHETO BHJ1a TpadHuKOB

Ananumuyeckas TPU BHITOJTHEHUH
3aJjaHUil Ha MOCTPOEHHUE rpaduKoB
C MTOMOIIBIO WHCTPYMECHTOB
oubmrorexku Pandas (3Tam 2 ypoka)
u Oubnmuorekn Matplotlib (aram 3
YpOKa).
I Ipakmuyeckas TPU BBHITOJTHEHUH
3aJJaHUil Ha MOCTPOCHHUE rpaduKoB
C MTOMOIIBIO WHCTPYMECHTOB
OMOIHOTEKH Pandas u
oubmorexu Matplotlib.
[KommyHuKayuonnas: ydacTue BO
(bpoHTATEHOM 00CyXJIeHUU
TOMAITHEro 3aJaHusi ¥ TPaBHII
nocrpoeHus rpaduxoB (1 aTan
YpOKa), BBIIOJHCHHBIX 3a/IaHU Ha
2 1 3 aTanax ypoka.
\Peghnexcusnas: 3amoJHEHUE JIHCTA
eJIeKCHUU B KOHIIE YPOKa

1.15.

[TocTpoenue
arpamMm

Meronbl hist wu
[IPUHIUITHI MOCTPOCHHS
CTOI0YATHIX JUarpamm,
¢dynkuus pivot_table, meTox
bar 1 ero mapameTphl

scatter,

Ananumuueckas: BBITIOJTHEHHE
3aJlaHMi  HA  IIOCTPOEHUE B
Matplotlib auarpamm; Ha BBIOOP
BHJIa CTOJIOYATOW IHUAarpamMmbl JUIs
Ty4Iei BU3yaau3aluu JaHHbBIX

! [pakmuueckas: BBIIIOJIHEHUE
3aaHU U CaMOCTOATEJIbHON
[IPaKTUYECKON paboThI Ha
[MOCTPOCHUE CTOJIOYATHIX
arpaMm

[KommyHukayuonuas: npu
00CYXJIEHUU JOMAIIHEro 3aJaHus
(1enecooO0pa3HOCTh  MOCTPOEHUS
CTONOYATBIX  JUArpaMM,  BHJIBI
CTOI0YaThIX Jarpamm,
[10CJI€0BATENbHOCTh IIarOB 10
[TOCTPOCHUIO CTOJIOYATHIX
nuarpamMMm); [pud  OTBETaxX Ha
YTOYHSIIOLIUE BOIIPOCHI YUUTENS
\Peghnexcusnas. 3amlOIHEHUE JIMCTa
eJIeKCUH B KOHIIE YpOKa

1.16.

HacTporika
BHEILIHETO
arpaMm

BHIA

METOABl W IapamMeTpsl IS
HACTPOMKHN BHEIIHErO BUJA,

TUCTOIPaMM,
CTOJNOYATBIX M TOYEUHBIX
uarpamMm

Ananumuueckas: npu
CaMOCTOSITEIBHOM WJIM B Iapax
BBITIOJTHEHU U MPAKTUYECKUX
3aJaHuI oopmIeHHIO
TarpaMm.

[ Ipakmuueckas:
CaMOCTOSITeNIbHAs WM B THapax
BBIITOJIHEHHE NPaKTUYECKUX
3aaHuI 0 OpMIIEHHIO
arpaMm.

1o

1o
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[KOMMYHUKAYUOHHASA: npu
00CYXICHUU TOMAIITHETO 3aJaHHs
(pabora B mapax)

Peghnexcusnas: 3amojHEHHE JIUCTA
edIeKCHH B KOHIIE YPOKa

1.17. |Bubmmoreka OoubIMoTeKa NumPy, Anarumuueckas: npu BbIACICHUN U
NumPy (4) MaccuB; maccuB B NumPy, |(bopmynupoBaHuun pazInumit
XAPAKTEPUCTUKH MAaCCHUBOB, MEXIY MAacCCHBAMH, CEPHIMH U
X OTJIMYME OT MU3BECTHBIX |1aTadpeiiMaMy; IpU BBINOJIHEHUU
paHee [MpOOJIEMHBIX  3aJaHUM; npu
CTPYKTYD JAHHBIX, [BBIMIOJIHEHUU 3aJaHUl HTOTOBOM
[Pa3MEpPHOCTh MAacCUBa, THI [KOHTPOJBHOH pPabOTHl MO TeMe
TaHHBIX, JOCTYII K [onbmmorexka NumPy.
HIIEMEHTAaM MaCcCHUBA; I Ipaxmuueckas TIPU BBIOJTHEHUN
pabota ¢  wmaccuBamu [recta (1 stam 4 ypoka); mnpu
NumPy: co3maHue, BBIBOJ [BBITOJHCHHUH MPAaKTUICCKUX
HIIEMEHTOB MaccHBa, (3aJJaHUN Ha CO3/1aHHE MAaCCHBOB B
orepanuu HaJl MaccuBamMu  |Python, pu BBITIOJTHCHAH
KOHTPOJIBHOH paboThl MO Teme
oubaroreka NumPy.
[KommyHukayuoHnas: npu
00CYX/IEHUU JTOMAITHETO 3aJaHus
(paboTa B mapax); Npu BHIIIOJIHEHUH
3aJlaHUil B MalbIX TPYMIax, MpU
V9acTHd B OOCYXKJICHHH, TIpU
OTBETaX Ha BOMPOCHI YUUTEIS
\Pehrexcusnas: 3amoHEHUE JIHCTA
pediekcuu B KOHIIE ypOKa
1.18-  [[Ipoekt (OCHOBHBIE NOHATHUS TE€MBl |AHanumuveckas TPU BBHIIOTHEHUU
«MccrenoBanye «Python mmst Data Science»  Bamanwmii o UCCIIETOBAaHHIO
1.19 nanmby.  YacTs TaHHBIX (BBITIOJTHEHUE MPOEKTa B
1, Yacts 2 MaJbIX TpyIax).
IIpakmuyeckas TIPU BBITIOJHEHUH
MPOEKTA.
[KommyHukamueHnas.: pu
00CYyKIeHUN JIOMAIIIHEro
3alaHus, npu BBITIOJTHCHHH
[IPOEKTa B MAJIBIX FPyIax
\Peghrexcusnas: 3amoHEHUE JIHCTA
edIeKCHH B KOHIIE YPOKa
1.20. |0606mEenye u |Series, DataFrame, | Ananumuueckas: TpH  CO3MaHHUH
cHcTeMaTH3anus CTATHCTUYECKUE  METOJIbI, CHHKBEHHOB M BU3YaJILHON KapThl
OCHOBHBEIX ousiTuii  Pa0oTa ¢ NUMPY; nonsaTus, BHaHUMA (06o0mIeHME,
Templ [M3YUYEHHBIE B Kypce [CHCTEMaTH3alus)
«AHATN3 TaHHBIX ¢ [(«AHAIN3 TaHHBIX» IIpakmuyeckass TPpA  CO3AHUH
HMCIIOB30BAHNEM CUHKBEHHOB U BH3yallbHOM KapThbl
Python» 3HaAHUU.

[KommyHukamueHnas: 00CyK1eHHE B
XO0Jle BBIMOJIHEHHS] 33JaHUd U
[IPE3EHTALH pe3yIbTaToB

a6OTI)I, OTBCTHI Ha BOITPOCHI
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\Pehnexcusnas: 3aTI0NTHEHHUE JTUCTA
edJIeKCHH B KOHIIE YPOKa
1.21. [Hrorosas OCHOBHBIC TOHATHSI Te€Mbl |AHanumuueckas TIPU BBIIOJHEHUU
KOHTPOJIbHASL «Python mst Data Science» [recta ¥ 3agaHusi ~ UTOTOBOM
pa6ora KOHTPOJIbHOU paboThI 1o
UCCIIeIOBAaHUIO  JaTa cera ¢
uHpopManeli 0  maccaxkupax
Turtanuka
I Ipakmuyeckas TpU BBITIOJTHEHUU
Tecra [0  pasjeny, 3alaHus
UTOTOBOM KOHTPOJIBHOM paboTHI.
\Pegpnexcusnas: 3a110THEHHE JIUCTA
edJIeKCHH B KOHIIC YPOKa
2. MamnHHoe o0yueHune
21. [Monsitie u Buabl  |[VICKYCCTBEHHbIN Anarumuueckas npu
MAIITHHHEOTO WHTEJJIEKT, HOJXO/[l, (CPaBHUTEILHOM aHanuze
06y UeHs OCHOBAHHBIM Ha MpaBHJaX, [IOJXOJ0B: O0OYUCHUE C YUUTEIIEM H
MaIIMHHOE oOydeHue, oOydyeHue 0e3  yuyuTens; IMpH
ncropusa paszsutus MU B joTBeTax Ha BOIIPOCHI 51
urpax, cepsl npuMeHeHus (PpOHTAILHOM 00CYXIeHUU
MaIIMHHOTO 00y4YeHHS; [BOITPOCOB MO MPE3CHTAIHH.
oOyueHue ¢  yuureneM, [[pakmuueckas NPU BBITOJHEHUN
oOyueHune 0e3  yuuTelnsd, 3aJlaHUi IPAKTUYECKOMN pabOTHI.
3ajjaua perpeccuu, 3anava [KommyHukayuowHas: OTBEThl HA
KiIaccu(uKaluy, — 3aJada BOMPOCH YUYHUTENs, y4acTHe BO
KJIacTepH3allny, 0TOOp |ppOHTATBHOM OOCYKACHUU IIPH
NMAHHBIX UL MOJICNIM [BBITIOJIHEHUH 3aJIaHHH.
MaIIMHHOT'O O0YUYEeHHS \Pechnexcusnas: 3aTI0NIHEHHUE JTUCTA
edIeKcun B KOHIIE YPOKa
22 AHATH3 MamiHHoe — oOydeHue ¢ |Ananumuueckas:  TpPU  TIOUCKE
BH3yaIH3aLs YIUTEIEM, MAIlMHHOE [OTBETOB Ha BONPOCHI B XOJ€
AHHBIX oOydyeHue  0e3 yuurens, OOCYXKIAECHUS BBITTOJIHEHHOTO
3ajjada PerpeccH, 3a/a4a |[TOMAIIHEeTo 3aJlaHus, npu
KIacCU(PUKalMKM, 3a7ada  [BBITOJHEHUH 3a7aHui
KJIaCTepHU3aIINH; MPAaKTUIECKON paboTHI.
OnOIMOTEKH pandas wu [[I[pakmuueckas: npu 0OCYXICHUU
matplotlib, YTEHHUE [BBIITOJIHEHHOIO JIOMAIIHETO
TaOIMYHBIX JIAHHBIX, 3aJaHus;  Opu  (POHTAIBHOM
CTaTHCTUYECKHUE orpoce u Oecefie, MPH BBITIOIHEHHN
MOKa3aTeNny,  IOCTPOEHHE 3a7aHui
rarpamMm MPaKTUIECKON paboTHI.
[KommyHukayuouHas: OTBEThl Ha
BOTIPOCHl  YYHTENs, Yy4YacTHE BO
(bpoHTAaTLHOM OOCYXIEHUU TpU
BEIIIOJIHEHNH 3aJaHUH.
\Peghnexcusnas: 3amoHEHUE JHCTa
edIeKcun B KOHIIE YPOKa
vk} BUGIHOTEKH MamuHHOe o0ydeHue C |Anarumuueckas: ~ OTBETHI  Ha
MALITHEEOTO yauTeneM M 0e3 ydMTens, BONPOCHl (aHAIW3 BOMPOCOB U
06y deHHs ero MIPEUMYIIECTBA, [IOUCK OTBETOB)  (HPOHTAIBHOU
[OCTAaHOBKA IIEJIM M 3ajady, [0ece/bl; aHaIu3 rpauKoB MOeTei
AHaJIH3 JTAHHBIX, MAITMHHOTO OOYUYCHHS
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0OyuJaroras u
TPEHUPOBOYHAS BBHIOOPKH,
3ajjaua perpeccuu, 3ajaadya
Kaccu(UKaIuK, TECTOBAs
17§ TPEHUPOBOYHAS
BEIOOpKa,  TEepeoOydeHHE,
HEe1000y4YeHHe,
ONITUMAJIbHAS
KPOCC-BaTU/IAITHS;
ouonuoteka sklearn, sTamnsl
MTOCTPOCHHSI MOJICITU
MAIIMHHOTO OOYYCHHUs Ha
Python

MOJIENb,

pu BBITIOJTHCHUH 3aJaHHS
«ITpoGiemMbl B 00yUYEeHUH MOACIIN.
I Ipakmuyeckas: TIOUCK OTBETOB Ha
BOIIPOCH (PPOHTATILHON Oeceapl U
BOIPOCHI YYMTENS B XOJIE€ YPOKa.
[KomMmyHUKayuoHnas: ydacThe BO
(b poHTATBHON Oecene o
MaTepualia TPEIbIIyIero ypoka;
ydacThe B OOCYXIEHHUH MpHU

BBITOJTHCHUH 3a1aHus B
MUKPOTPYIIIE 1o aHaJIN3y
rpaduKoB MaIIuHHOTO
00yUCHHS.

\Peghiexcuenas: 3aTI0THEHHUE JINCTA
pedekcuu B KOHIIE ypOKa

2.4.

Ulnneiinas
perpeccus

MOHSTHE JIMHEHHOM
[perpeccuu, LeJieBas
GbyHKIHS, JIMHEHHOE
YpaBHEHHE,
TOMOCKEIACTUYHOCTE
TAHHEIX; STalbl CO3JIaHUS
MOJIEITH MAIITHHHOI'O
00yueHuUs, noo0p

K02 (OUIIMEHTOB JIMHEHHOTO
YpaBHECHHUS

Ananumuueckasa: aHaau3 padbOTHI

MOJENI  JTMHEWHOW  perpeccuu
(mon6op K03 (HUITMEHTOB
JIMHEWHOT O YpaBHEHUSA c
HECKOJIbKUMU MEPEMEHHBIMH );

aHaJIM3 3a/1ad, I[peICTaBICHHBIX
yduTeneM, BBIOOp M3 HHUX 3ajad
[perpeccuy; 3aJaHue Ha AaHaJIu3
rpaguKkoB W BHIOOP M3 HHUX TOTO,
KOTOpBI COOTBETCTBYET MOJEIU
JMMHEWHOW  perpeccuy;  aHalu3
TOYEYHBIX TpaduKa U BEIOOp cpenu
HUX HaOopa JaHHBIX, TOJXOIALINX
I peLICHUsl 3aJladyd JIMHEHHOU
perpeccuy;  CO3JaHUE  MOJENN
ManIMHHOro oOyueHus Ha Python.
[/ [paxmuueckas: pelleHUE 3a7a4d Ha
BbIOOp (M3 TpeACTaBICHHBIX
YUUTENIeM 3aja4) 3a/1a4 perpeccuu;
Ha BbBIOOp Habopa JaHHBIX (IO

rpadvkaMm), TOAXOASAIMIUX IS
[peIeHns 3a7a4n JINHEMHOM
perpeccuu; pa3bop 3a/1auu

MaIIMHHOTO 00yYeHUS
[KommyHnuxayuonnas: ydacTU€ BO
(bpoHTaTFHOM 00CYXKIeHUN
OCHOBHBIX  BOIPOCBI ~ TEMBI -
nmuHeHas (QyHKUMS W JIMHEHHoe
YpaBHEHHE, KOTOpBIE yKe
M3ydJaluch B Kypce MaTeMaTHUKW;
oOCyX1eHue 3a/1a4 1o rpadukam.
Peghnexcusnas: 3alOIHEHUE JHCTA
pedIiekcuu B KOHIIE YpOKa
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05 Henuueiinpie Coznmanue, oOydeHue W |AHarumuyeckas: CO3/1aHue
3aBHCHMOCTH OLICHKA MOJEJIA JMHEHHOM MOJENN JIMHEHHOM perpeccuu Ha
perpeccuu, BU3yaJdH3alMs OCHOBAaHHMHM TPOCTOW TaOJIUIBI C
TAaHHBIX Ha Python; |nanubIMEI 0 3apIuiaTax
HEJIMHCHHBIHI (byHKIUH, |[COTPYIHUKOB, HAXOMSAIUXCA Ha
rpaduku (GyHKIMI; pa3HBIX JODKHOCTSX; HAalHMCaHUe
MOJTMHOMHUAIIEHOE KO/a.
rpeoOpa3oBaHue [l [paxmuueckasa: pelieHue 3aja4d Ha
JIMHEMHOM perpeccuun CO3IaHME  MOJEIIM  JIMHEHUHOU
[perpeccuy, OTBEThl Ha BOMPOCHI
yuutens (IOBTOpPEHHE MaTepuaia
MaTeMaTHKH); BBINOJIHEHUE
3aJJaHUsg HA  TOJMHOMHUAIBHYIO
[perpeccuio, HalMcaHue Koja aJis
[pEICKa3aHUsl 3HAYCHUS HOBOU
MOJIEJIbIO U MOCTPOCHHE TPaPuKOB
MICXOJIHBIX TAaHHBIX U MOZIECIIH.
[KomMmyHuKayuonuas: ydacTue BO
(bpoHTaTBHOM 00CyX/IeHUH,
OTBETHI Ha BOIIPOCHI YUHUTETIS.
\Pehnexcusnas: 3amoJHEHUE JIHCTA
edieKcHH B KOHIIE YPOKa
0 6. Knaccudurars. Knaccudukarus, Unanumuueckas: IOUCK OTBETOB Ha
TTorucTryeckas TIOTUCTHYECKAs perpeccus, |[IpoOJIeMHbIE BOMPOCH U PELICHHE
perpeccus (2 |MHCHHEIHA 3a/1a4; CaMOCTOATEIILHOE
ypoKa) Knaccudukarop, COCTaBJICHUE MOJIENTU
TUIIEPIUIOCKOCTB, JIOTHCTUYECKON  perpeccuu  Juis
OuvHapHas Knaccu(UKalus, [peicKa3aHus  BEpOSTHOCTH B
MYJIbTUKIIACCOBAs onmxkaiimue 10 et umeMuyeckoi
KJaccU(pUKaLus; Oosle3HM ceplla MO pa3IUuYHBIM
IMHEHOe ypaBHEHHE, [IpU3HAKAM
kodhdunMenTsl auHeitHoro |[Ipakmuueckas: OTBETHI Ha
YpaBHEHUS, [BOIPOCHI, noa0op  MpHUMEpPOB
[pacrioyioKeHue TOYKHM [3a]1a4 KJIACCH(HKAIINN; OTBETHI HA
OTHOCUTEIBHO NPsAMOH,  [MpoOJIEeMHBIEBOIPOCHl  IPU
OTCTYN 00BEKTa; CO3/1aHne, (0OBICHEHHH HOBOTO MaTepuaa;
o0y4eHue U OLEHKa [pelleHHe 33/a4 Ha 3aKpervieHue
MOJIETIH JIOTUCTHYECKON [HOBOTO  MaTepHaia TI0 TeMeE;
perpeccun ydacTue Bo (ppoHTaJIbHON paboTe
Ha 3-€M JTame IEepPBOro YPOKa;
Marpura OIMOOK, [CAaMOCTOSITENILHOE  COCTaBJICHHE
METPHUKH Ka4yecTBa [MOJIEITN JIOTUCTHYECKOM
TTOTMCTUYECKOI perpeccuu (ypox 2)
[perpeccum, Mozenb [KoMMyHUKayuoHnas: ydyacTue B
JIOTMCTUYECKON perpeccuu [00CYKIEHUN TecTa U OCHOBHBIX
Ha Python MTOHATHH TEMBI; OTBETHl  Ha
BOIIPOCHI YUUTEIS;
\Pegpiexcuenas: 3am0THEHHUE JIUCTA
e(JIeKCHH B KOHIIE YPOKa
07 JlepeBbst Marpura OLIMNOOK, |[AHarumuueckas: TIOUCK OTBETOB
peiennit. Yacte 1 METPUKH KayecTBa [Ha BOIIPOCH  y4yHTeNs  IpU
TTOrCTUYECKOM O0OCY)KICHHH  METPHK KauecTBa
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[perpeccum, MOJIENb
JTIOTMCTUYECKOM perpeccuu
Ha Python

IIOTUCTUYECKOU perpeccuy;
CaMOCTOSITEIILHOE COCTaBJICHHUE
MOIECIIH JIOTUCTHYECKOH
perpeccur Uil MpelicKa3aHus

BeposTHOCTH B Omvkaimme 10 et
MIIEMUYECKO 00JIe3HH cepana Mo
[pa3IMYHBIM MPU3HAKAM.

[ Ipakmuueckas: OTBETHI Ha
BOITPOCHI YUUTEI;
CaMOCTOSTEILHOE COCTaBJICHHUE
MOJICIIU JIOTUCTHYCCKOM
[perpeccuun JUISL  TIpelCcKa3aHust

BEpOSATHOCTH B Omkaiimue 10 et
MIIEMUYECKOM 00JIe3HM cepALa o
[pa3IMYHBIM MPU3HAKAM

[KommyHukayuonHas: ydactue BO

(bpoHTaTBHOM 00CY>KIEHUN
METPUK KayecTBa JIOTHCTUYCCKOM
[perpeccuu;

\Pegpiexcuenas: 3am0THEHHUE JICTA
edieKCHH B KOHIIE YPOKa

yUUTeNs, Kiaccu(puKaIms,
KJIacTepH3alus, aIrOPUTM
K-cpennux, HEHTPOUI,
paccrosiHHe MEXITY
TOYKAMH

08 CuyqaifHbIii Jec TIepeBo peleHuid, |Ananumuueckas.: dbpoHTanbHAS
aTpUOYTHI, paboTa ¢ yuureneMm Ha 2 JTamne
A HEKTUBHOCTD YpoKa
[pa3oueHus, riyOuHa |[/I[pakmuueckas: peanu3anus
nepeBa, wWes aIropuTMa [CiydaiHoro jeca Ha Python ¢
CITy4aiiHOTO neca, [momomsio Random Forest,
MPUHIUTT Myzapoctu |mapamerpbl Random Forest mis
TOJITIBI, CIIy4alHbIN Jiec [Uid [3afad KjJacCu(pHUKaluu 1
peleHus 3a/la4M [perpeccun
KJ1accu(uKauu n [KommyHnukayuonnas: ydacTHE B
perpeccun rpymnmnoBoit pabore Ha 1 »dTame
ypoka (OTBeTBl Ha  BOIPOCHI
pedeKCUBHOTO 3CCe), y4acTHe BO
¢dbpoHTanbHON paboTe Ha 2 dTame
YpOKa.
\Peghnexcusnas. 3amlOIHEHUE JIUCTa
eJIeKCUU B KOHIIE YpOKa
09 Knactepusarus MalMHHOEe oOyueHue 0e3 |[Ananumuueckas: pelleHue 3ajlauu

Kiaactepusanuu  [Ipakmuyeckasi:
pellIeHre 3a/a4M  KJIACTepHU3aIIH,
BBITTOJTHEHUE MPaKTHYECKOI
[paloTHI.

[KommyHukayuonnas.: GpOHTATIBHOE
00CYXKICHUE 3a/1a491

KJIacTepH3alluy, BBINOJIHEHHE
[IPAKTUYECKON paboThI B
MUKPOTPYTIIIE; OTBETHI Ha

BOIIPOCHI YUUTETIS.
\Peghnexcuenas: 3an10JTHEHUE JTUCTA

eJIeKCHH B KOHIIE ypOKa
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2.10.  [[IpoexT. MalIMHHOE  OOyueHue ¢ |Ananumuueckas: TpU pa3padoTKe
[pexncrasicHue YUUTENEM, 3a7ia4a MOJIEJIM MAIIMHHOTO O0y4YeHHUs Ui
pOeKTa KJIaccu(UKaIUN, METPUKU peleHust 3a1aun

OLICHKH Ka4ecTBa [KJIaccU(UKauK

KJIacCH(PHKaLUY; atansl |\[Ipakmuyeckas: IpU BHIIOTHEHUH

pa3paboTku MOZIETM B KOMaHJIe IPOEKTa 10 pa3paboTke

MAIIMHHOTO  OOy4YeHHus,  [MOAEIM  MAIIMHHOTO OOy4YeHHUs

QHAJIU3 JaHHBIX, CO3JIaHUE IS peleHus 3a7a4u

1 00y4YeHHEe MOJETH, KJIaccH(pUKaIm

OLICHKA sppexTuBHOCTH |KoMMYyHUKAYUOHKAA: OTBETHI aH

[paboThl MOJIETH Borpockl yuntens (1 atan ypoka),
00Cy>X/IeHue B KOMaH/ie B
[IPOLIECCE BBIIIOJIHEHUS IIPOEKTA,
\Pegpnexcuenas: 3a110JIHEHUE JINCTA

edJIekcuM B KOHIIE YpOKa

211 [Ipoext «OCHOBbI  [HOHSTHE U BUJIBI Unanumuueckaa: TPU  CO3AAHUU
MAIITHHHOTO MaIIMHHOT'O O0YYeHHUS, CUHKBEIIHOB U BU3yaJIbHOW KapTbl
00y IeHHS» NTMHEWHas perpeccus, BHAHUI (0600menHwme,

JIOrMCTUYECKask pErpeccusi, (CUCTEMaTU3alts)

JIEPEBbS PEUICHU, [ Ipakmuueckasi TpU  CO3TAHUHU

CITy4yalHbIi1 Jec, CUHKBEHHOB M BU3YaJbHON KapTbl

KJIaCTepU3allMsl; IOHATUS,  [3HAHUM.

M3y4eHHbIE B pa3ziene [KommyHnuxamuenas: o0CyXJeHHE B

«MarmmHHOe 00y4eHHE» XOJ€ BEINOJNHEHUI 3ajaHuld ¢
[pe3eHTalu pE3yJIbTaToB
[paboThI, OTBETHI Ha BOIIPOCHI
\Pegpiexcugnas: 3ar10THEHUE JINCTA

edeKcun B KOHIIE YPOKa

2.12.  |HTororas MOHATUS, U3yUYEHHbIE B |AHanumuueckas: npu
npoeKTHas pabora  [paszene «MamuHHOe BBIOJHEHUM TecTa U 3aJlaHus

00y4YeHue» MTOrOBOM KOHTPOJIBHOM paboThl Ha
KJ1acCU(PUKAIMIO amneJbCUHOB U
rpeingpyToB
[ [pakmuueckas: TIPU BBINOJIHEHUU
Tecta 0  pasfelly, 3aJaHus
MTOTOBOW KOHTPOJIBHON pabOTHI.
\Pegpiexcuenas: 3ar10THEHUE JINCTA

edeKcUn B KOHIIE YPOKa

3. HeiipoceTu. Beenenne

3.1. Beenenue B VICKYCCTBEHHBIM HEMPOH, Unanumuveckas: aHAN3
HelpoceTn MH(QOPMaIIMOHHAS OCHOBHBIX TOHSATHH M TOJXOJOB;

MO/I€TTb UCKYCCTBEHHOTO CpaBHUTENLHBIN aHamu3
HelipoHa, MEKHEMPOHHBIE  [Pa3TUYHBIX 0IX0/1axX K
CBSI3H, HEHPOHHAs CETbh, MO/JIEIMPOBAHUIO
CTPYKTYPHBII MOAXO]T K MHTEIIEKTYalbHON
MOJIEIMPOBAHUIO HEUPOHHBIX|IEATEIILHOCTH; IOUCK OTBETOB Ha
ceTell, HEHPOKOMIBIOTEP,  [IPOOJIEeMHbIE BOMPOCHI YUUTEIs
MEepCenTpPOH, \KommyHukayuonuas.
FEeHETUYECKUH ITOPUTM,  (0OCYXK/I€HUE TOHSATUI OTBETHl Ha
PBOJIFOIIMOHHBIN MOIX0/T BOIIPOCHl Y4MUTEJSl, B TOM YHUCIE
poOJIeMHBIE.
\Peghiexcuenas: 3amoIHEHUE
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K MOJIETUPOBAHUIO
HEUPOHHBIX CETEH,
KBa3MOMOJIOTUYECKUI
MOIX0JT K
MO/IETTUPOBAHUIO
HEUPOHHBIX CETEH,
MOJIEKYJISIPHBII
KOMITBIOTED.

mrcTa peieKcuy B KOHLE YpoKa

3.2. [TpoekT

HEUPOHHBIC CeTH,
CTPYKTYPHBIH IIOAXOJ K
00ydeHUI0  HEHpoceTel,
MOJIEJINPOBAaHUE
NIBYXCJIOMHOMN HEMpOoceTH

Unanumuueckas: aHaIu3
[MOHATUI; aKTyalu3alus 3HaHUU O
MallMHHOM OOy4Y€HHUM; pelIeHue
YacTHBIX  3aJa4 B paMKax

[pa3paboTKH JIBYXCIIOMHOM
HEHPOCETH.

\l [paxmuueckas: CO3JaHuN
MOJIETTN MHOT'OCJIOMHOM
HEUPOCETH.

[KommyHuxayuonuasi:

00CyX/IeHUE MTOHITUH, OTBETHI HA
BOIIPOCHI YUHUTEJIS.
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Opranu3anMoHHO-MeIArOrH4ecKHe yCJI0BHS peajn3alum Kypca

OcBoeHHE BCceX TEM Kypca IpeJrojiaraeT OpraHu3aluio (ppoHTAIbHOW U
rpynmnoBoii pabore ywamuxcs. IIpenmyiiecTBeHHO (QpoHTalbHas pabdoTa
pean3yeTcsi: Ha IEPBOM ATale ypoKa — 3Tare MPOBEPKH BBIIIOJHEHUS JOMAILIHETO
3alaHdsl U aKTyalu3alyy 3HAHWM, a TAaKKEe Ha ASTane 3aKpeluyieHUs 3HAHWM.
['pynmoBas paGoTa opraHusyeTcsi MPEUMYIECTBEHHO Ha HJTare 3aKperuieHUs
3HAHUI MPU PEUICHUM 3aJaHHi, B OTICIbHBIX CIy4YasX — Ha 3Tame IPOBEPKU
BBIIIOJIHEHHSI IOMAIIHETO 3aJaHusl ¥ aKTyaJu3ali 3HaHui. MeTo el mpoOieMHo-
pa3BUBAIOLIETO OOYyYEHHUS UCHONb3YIOTCS Ha JTale M3JI0XKEHUS HOBOI'O
COJIEPKaHUs 110 TEME U €ro 3aKPEIUICHUH 4epe3 CUCTEMY ITPOOJIEMHBIX BOIIPOCOB
10 T€ME, TOMOJHUTENBHBIX YTOUHSAIOIINX MPOOJIEMHBIX BOIIPOCOB U BHIIIOJIHEHHE
OpoOJIEMHBIX 33aHUN. JIOMOJHUTENBHBIM METOJUYECKUM IOAXOA0M SIBIISIETCA
UCIIOJb30BAaHUE MOJEIU  «IEPEBEpHYTOE OO0yuyeHHe», Korja ydalluecs
CaMOCTOATEJIBHO U3Y4aloT TEOPETUYECKUI MaTepra JI0Ma, a Ha YPOKE MMPOXOAUT
ero obcyxaeHue B popmare GpoHTANBHON Oeceibl U 3aKpEIICHUE Yepe3 peleHne
3a1a4 B MUKporpymnmnax (1o 4-5 denosek). Ilpu opranuzanuum ypoka mno Mojeiu
«TEPEBEPHYTOE OOYyUYEHUE» PEKOMEHAYETCS MPOBOJAUTH TaKHWE YpOKa JABYM
YUHUTEIIAM, YTO 3HAUUTEJIbHO MOBBICUT 3(P(PEKTUBHOCTH YPOKa, OCOOEHHO B YaCTH
o0Cy)xJeHus: y4eOHOro MmaTepuana, CaMOCTOATEIbHO OCBOEHHOTO YYaIllUMHUCA
Jl0Ma € MOMOIIbIO BUJIEOYPOKOB. PEKOMEH TyeTCsl, 4TOOBI B 0OCYKIECHUU TPUHSIIHA
y4acTHe BCE yUallluecs..

[Ipu ¢poHTANTBbHOM BBINOJHEHUU 33J@HUS YUYHUTEII0 PEKOMEHIYETCs
BBINIOJIHATH 33JJaHUE MMAPAUIETbHO C YYaIIUMHUCS, KOMMEHTUPYS KaXAbld Iuar,
JEMOHCTPUPYSI CBOWM AKpaH 4Yepe3 MPOEKTOp U 0O0CY’KJasi BBINOIHEHUE 3aJaHHS
C y4YallMMHUCA TMOCPEACTBOM YTOYHSIOIIUX BOIIPOCOB.

B koHIIe KaX10T0 ypOoKa MpoBOAUTCS 00s3aTenbHas pedaeKcusl.

Hughopmayuonnoe obecneuenue. B yaeOHO-METOANUECKUNA KOMIIEKT BXOIST
CJIEIYIOIME METOIMYECKHE U YUeOHbIE MaTEePHAIIbI:

o IIporpamma kypca «lVckyccTBEHHOrO HWHTEIIEKT» (0a30BBIN) IS
crapmieit mkoubl (10-11 kmaccer).

o MeToauyeckue peKOMEHAAINH IJIsT YIUTEIIA.

o [InanbI-ciIeHapUH YPOKOB.
o OrnopHble npe3eHTaIuu.

o Marepuansl K TporpamMme, COACpXKaIIue 3amaHus s
MPAKTUYECKON U CAMOCTOSITEILHON pabOThl 00yUaOIIMXCS.

o PasnmarouHslii MaTepuan M CCHIIKA Ha HEOOXOAMMBIC MPUIOKEHUS IS
IPAKTUICCKUX padOT, pa3MEIICHHBIE B TJIaHAX-CIICHAPUAX YPOKOB.

Texanueckue cpeacTBa 00yUeHusI.

o KommbroTeps! niu HOyTOYKH, OJIKIIIOUeHHbIE K IHTepHETY
o  MyJbTUMEIUNHBIN IIPOEKTOP

o Ckanep, npuHTep
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