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IMosicHuTEILHAS 3aIUCKA

ITporpamma xypca «cKycCcTBEHHBIH MHTEIUIEKT» COCTaBJIeHa i 7—9 KIacCOB B COOTBETCTBUU
¢ tpeboBanusiMu @I'OC ocHOBHOTO 001IEeT0 00pasoBanus (mpukas MunnpocsemeHuss Ne287 ot
31 mas 2021 r.), ¢ yueroM NpeeMCTBEHHOCTU MPOTrpamMM HadajbHOTO, OCHOBHOTO U CPEIHETO
obmero oOpaszoBanus. llporpaMma npeaHasHadeHa Ui TNPOJODKEHHUS OOYYEeHUS OCHOBAM
HCKYCCTBCHHOI'O HHTCIUICKTA W OPUCHTHUPOBAHA Ha aHAJIMW3 IOAHHBIX, BBCACHUC B MAIIMHHOC
oOyuenue Ha 0a30BOM U YTITyOJICHHOM ypOBHE. 3a IMOCIICIHUE ACCATUICTHSI BO MHOTHUX O0JIACTSIX
HAaYKM W HHAYCTPUU CTaJIM HaKaIlJIMBATbCA OoipiIe OOBEMEI JaHHBIX, a TaKX€ CTallu
Pa3sBUBATLCA METOJAbl MAIlITMHHOT'O 06yqu1/I${, IIO3BOJIAFOIITUEC U3BJICKATh U3 3THUX HJAHHBIX 3HAHUSA

1 DKOHOMUYECKYIO MOJIb3Y.

Jlst 6a30BOTO YPOBHS MPOTPAMMOM MPEAYCMOTPEH MPOTIEIEBTUUECKHUIN pa3/ies aHaIn3a
JAHHBIX B DJIEKTPOHHBIX Tabmuuax. EnuHbIM conepxaHueM KypcoB 0a30BOr0 M yriIyOJIEHHOTO
YpOBHEH SIBIISIOTCS OCHOBBI IporpammupoBanus Ha Python, ananu3 nanueix Ha Python. [lns
yrayOJIeHHOTO YPOBHS MPOTpaMMON MHpPEeIyCMOTPEHO BBEACHHWE B MAIIMHHOE OOydeHue Ha
Python. OcHoBomomnararoreii TeMoil sBIsE€TCS BBEACHHE B MporpamMmmupoBanue Ha Python.
CdopmupoBaHHbBIE y ydalIUXCsl 3HAHWUS U YMEHHUSA B 00JacTH mporpammupoBaHus Ha Python
OyayT B JaJibHEHIIEM HCIOJIb30BaHbI MPU M3YUYEHUU aHAIU3a JAaHHBIX HA CTYIEHH OCHOBHOTO
obmero oOpa3oBaHHs U MAIIMHHOTO OOYYEHHsS Ha CTYIEHH CPEIHEr0o OO0IIero oOpa3oBaHUSI.
Data Science — ogHa W3 caMbIX HPOTPECCHUBHBIX 00JacTell B MPOrpaMMHPOBAHHM CETOJHS, a
Python — camblii TONyJIsApHBIA W PACHPOCTPAHCHHBIM S3bIK, HMCIOJIB3YEMBIH IS aHAIM3a
naHHbIX. He yauBHUTENbHO, YTO J1BE 3TH 00JIACTH 3HAHUN AKTUBHO M3Y4arOTCs M MPUMEHSIOTCS
CHelMaTMCTaMH JJIsl TOCTPOSHUS! MNPEIUKTUBHBIX MOJIENe, BHU3yalu3alud U paboThl C
naHHbIMU. Kypc MO3BOJUT ydaliuMmcsi OCBOUTh OCHOBHBIE HHCTPYMEHTBI PabOThl U MPUCTYNUTD
K MOCTPOCHUIO MOJeNieil U paboTe ¢ JaHHBIMU. B X0/ ocBoeHUs yueOHOro Marepuaina Kypca y
yyamuxcsi popMupyercs yCTOMUMBBIN MHTEpeC K M3YyYeHHMIO JAHHOW TEMbl M 3aKJIaJbIBACTCS
0aza I TPOAODKEHUS H3YYEeHHS METOJOB MAIIMHHOTO OOydYeHUs Ha CTYNEHH CPEIHEro

o01ero oOpa3oBaHUsI.

[Iporpamma pa3paboTaHa B COOTBETCTBHM C OJHUM U3 JAUJAKTUYECKUX MPUHIUIIOB —
MPUHLHKIIOM mpeeMcTBeHHOCTH. CojaepaHue NporpaMmbl HaXOJUTCS B TECHOW CBS3H C
MaTepuaaoM JUIsl HAa4aabHOrO 00IIero oOpa3oBaHUs, a TaKKe SBISIETCS HEOOXOIUMBIM s
MOCJIEYIONIETO U3YUeHUs] Ha CTYNEHHU CpedHero oomiero oOpa3oBaHHUS. DTO — JMHHUS s3bIKA
nporpamMmmupoBanusi Python, ocBoeHre KOTOpOro HauMHAETCS B OCHOBHOM IIKOJIE, U CKBO3HAs
JTUHUS MallIHHHOTO 00yUYeHUs, OCBOCHHE KOTOPOTO HAYMHAETCS Ha MPOTEACBTHUECKOM YPOBHE B

HayaJIbHOM U OCHOBHOM IIIKOJIE U MPpOAOJIZKACTCA NAJICC B cpezLHeﬁ IIKOJIC.



K 3aBepmennio o0ydeHus 1Mo mporpamMMme ydaruecs JOJDKHBI MOHUMAaTh aKTyalbHOCTb
aHaJM3a JIaHHBIX, €r0 OCHOBHBIE 00JACTH NMPUMEHEHUS M MeToAbl peanu3anuu. lIporpamma
IpPEAIoJIaraeT, 4ro y ydamuxcs OyneT chopMHPOBAHO LIETIOCTHOE IIpeicTaBlieHHe 00 aHaiu3e

JTAHHBIX, pealiu3allii METO/I0B aHaJIM3a IAaHHBIX Ha s3bike Python, ero cdepax mpumeneHus.

JlanHbIll Kypc onupaeTcs Ha (yHJaMEHTalbHbIE JUAAKTUUECKHUE NPUHLUIBI, TaKUe KaK
IIPAKTUKO-OPUEHTUPOBAHHOCTh, HAYYHOCTb M JOCTYIHOCTB, LIEIOCTHOCTh U HENPEPBIBHOCTD, a
TaKK€ WHHOBAI[MOHHBIE METOJbl IPOOJIEMHO-PAa3BUBAIOLIETO M CMEIIAHHOTO OO0Yy4YeHMs,
IIPOrPAMMHO-TIPOEKTHOTO M HCCIIEJOBATEIBCKOTO MOAXOAOB. B KOHIE KaXkIoro ypoka
MIPUCYTCTBYIOT BOIIPOCHI M 3a/laHMsl, MHOTHE U3 KOTOPBIX OPHUEHTHUPOBAHBI Ha KOJUIEKTUBHOE

o0CyXJIeHHEe, TUCKYCCUHU, BBIPAOOTKY KOJJIEKTUBHOIO MHEHHUSI.

Oco0oe MecTo B peau3aluy NporpaMMbl OTBOJIUTCS BHACOJIEKIMAM, OHJIAHH-pecypcam,
TpeHaxkepaMm. Bcee 310 cozmaer HeoOXoaumble YCIOBUS Ui GOPMUPOBAHUS CAMOCTOSITEIbHOCTH
B IUIAHUPOBAaHUU Yy4eOHON JesATeNbHOCTH, B OpraHU3alud y4eOHOIro COTPYIHUYECTBA, B
pacnpeieieHuu poJield MpH pelleHUuu y4eOHbIX 3amad M mpobieM. HeoTbemiemoil 4dacThbio

MIPOrPaMMBI SIBJISIETCS TPOEKTHAS JESTEIbHOCTH O0YYatOMINXCS.

N3yuenune pa3nuaHbIX acleKTOB aHaW3a JaHHBIX MO3BOJHUT C(HOPMHUPOBATH Y YUAITUXCS
CIOCOOHOCTh K aAHAJIMTHYECKOWM M TPOTHOCTHYECKOH mesarenbHOCTH. lloMck oOTBETOB Ha
NpoOJIEeMHBIE  BOINPOCHI,  PEIICHHE  TNPOOJIEMHBIX W HCCIEAOBATEIbCKUX  3aJIaHUM,
WHTETPUPOBAHHBIX B COJICP)KAHKME, HAMPABICHO HAa (POPMUPOBAHUE Yy YUYANTUXCS IIEJIOCTHOTO
CHUCTEMHOTO MBIIUICHHS, KOTOPOE MO3BOJUT UM OIEHUTHh COPMHUPOBAHHBIN KPYT MOCTOSHHBIX
WHTEPECOB M OCYIIECTBUTh OCO3HAHHBINH BBIOOD JAJIbHEHINEH 00pa30BaTEIIbHONW TPACKTOPUU U

HpO(beCCI/IOHaJ'II)HOFO CaMOOIIPECaACIICHUS.

Heanb u 3agaun Kypca. [1aBHast nens Kypca — JaTh ydauiuMcs: 6a30Boe Ipe/ICTaBICHUE
00 aHanM3e NaHHBIX W pPEAIN3allMd OCHOBHBIX METOJOB aHaJIM3a JaHHBIX M MAalIMHHOTO
oOyueHust (s yriiyoJeHHOro ypoBHSI) Ha s3blke Python, mo3HakoMuTh ¢ TepMHUHOJOTHEH
HCKYCCTBEHHOT'O MHTEJUIEKTAa U HAYYUTh MPUMEHATh HEKOTOPBIE U3 €r0 METOAOB JJIS PELICHUs

MPAaKTUYCCKUX 3a1da4.

LeneBas aynuropusi Kypca. Yuamuecs 7—9 kimaccoB 0011eo0pa3oBaTeNbHBIX IIKOJL.

Mecto Kkypca «lVCKyCCTBEHHBIM MHTEIEKT» B Y4eOHOM IIIaHe. YPOKH Kypca
«VcKyCCTBEHHBIM MHTEIUIEKT» MOTYT MNpoBOAMTBCA B 7, 8 M 9 Kiaccax B KadecTBe

(baKyIbTaTUBHOTO Kypca MM KPY)KKa.



IleHHOCTHBIC OPMEHTHPBI COACPKAHUSA M PeaJTU3aLUU POrPAMMBI

CopepxaHue NIporpaMMbl HOCUT MEXIUCLMIUIMHAPHBIM XapakTep. EcrecTBeHHBIM
0o0pa3oM BBITTISAUT €r0 BO3MOXHAS HWHTETpalysi C JUCHHUIUIMHAMHU TPEeIMETHON oOxactu
«Marematka u uH(popmarvka». Pa3BuTue JIOTMYECKOrO0 M aNrOPUTMHUUYECKOTO MBIILJICHUS,
OCYIIECTBIISIEMOE Ha YpOKaXx IO OJTUM JUCHHIUIMHAM, CIYXHT 3amade (HOpMHUPOBAHHS
HE0OX0IMMOM OCHOBBI, Ha KOTOPOH B JaJibHENIIEM Oy/eT OCYLIECTBIIEH MEepexo] K MAIIUHHOMY

00y4EeHHIO HA CTYIEHH CPETHEro 00IIero 00pa3oBaHusl.

qepe3 HCIIOJIB30BAHHUEC PA3JIMYHBIX JATAaCECTOB W aHAJIM3 AAHHBIX CHMHTC3UPYIOTCA 3HAHUA

Y YMEHUS y4yalluXxcs, IoJlydeHHbIe MU Ha ypoKax reorpaduu, pusnku, OMOJIOTUU U IPYTHUX.

HeoTrsemnemoil wYacThi0O TpOTpaMMBbl SIBJISIETCS peaju3alusi TMPOEKTHOTO METOjIa
o0yuenus. [IporpaMMoii mpeaycCMOTPEHO BBHITIOJHEHHWE TAKUX MPOEKTOB Kak «CTaTHCTUYECKUM
METOJT aHalu3a JaHHBIX», «Pa3nu4Hble BapUaHTBHl MPOTPAMMHUPOBAHUS  ITUKIAYECKOTO
anroputMmay, «Hadanma mporpammupoBanus Ha Pythony». IIpoekTsl mo cBoed AWAAKTHYECKOM
CYITHOCTH HalejeHbl Ha (GOpPMHpPOBAHHME CIIOCOOHOCTEH, TO3BOJSAIOMUX 3PPEKTHBHO
NEHCTBOBaTh B peabHOW JKM3HEHHOW cuTyamuu. OOnagas WMH, ydYalluecs MOTYT
a/IaliTUPOBATHCSI K U3MEHSIOIIMMCS YCIOBHSIM, OPUEHTHUPOBATHCS B PA3HOOOPA3HBIX CUTYaAIUSX,

pa6OTaTI> B KOMaHJE.

[Ipu pabore Haa MPOEKTOM MOSBISETCS UCKIIOUYUTEIbHAs BO3MOXKHOCTb (DOpMHUpPOBaHUS
y ydauuxcs KOMIIETEHTHOCTH pa3pelieHus MpodiieM (IMOCKOJIbKY 00S3aTelbHBbIM YCIOBHEM
peaM3aiui MEeToJia MPOEKTOB B IIKOJIE SBIISETCS PEIleHHE y4alllMMCs COOCTBEHHBIX MpoOiieM
CpeICTBaMHU TMPOEKTa), a TakKe OCBOCHHE CIOCOO0B JEATETbHOCTH, COCTABIISIFOIIMX

KOMMYHHUKATHBHYIO U I/IH(1)OpMaI_II/IOHHYIO KOMIICTCHTHOCTH.

Ili1anupyemble pe3yabTaThl OCBOCHHUSI Y4eOHOI0 Kypca

®I'OC ycranaBiuBaeT TpeOOBaHUS K Pe3yabTaTaM OCBOEHHUS 00y4JaroIIMMUCS OCHOBHOM
00pa30oBaTeIbHOW TMPOrpaMMBbl CpelHEro oO0IIero 00pa30BaHUSA: JUYHOCTHBIM pe3ylbTaTaM

(Tabmuna 1); MeTanpeaMeTHBIM pe3yabTaTaM (Tabauna 2); MpeaIMEeTHBIM pe3ylbTaTaM (Tabnuna

3).



Taoauna 1

JIMYHOCTHBIE pe3yJbTaThbl

Tpedoanue PI'OC:

Yem pocTuraercs

JIMYHOCTHBIE PE3yabTAThI,
o0ecrieunBaroImye aanTaluio
00yJaronierocs: K U3MEHSFOIIUMCS
YCIIOBUSIM COLMAIIBHOW U MTPUPOTHOMN
Cpensbl:

YMEHHE Pacno3HaBaTh KOHKPETHBIE
MPUMEPBI MIOHATHUSA 110 XapAKTEPHBIM
MpU3HAKaM, BBITIOJIHATH ONEPALIMH B
COOTBETCTBUU C ONIPEACICHUEM U
MPOCTEUIIMMHU CBOMCTBAMH MOHSTHS,

KOHKPCTU3HUPOBATE IMMOHATUC ITPUMEPAMU,
HCIIOJIH30BaTh MOHITHE U €r0 CBOMCTBA npu

PEIICHNH 3a4a4, a TAKKE ONCPpHUPOBATH

TEPMHUHAMH U MIPEJICTaBICHUSIMU B 00J1aCTH

KOHLEMIUN YCTOWYUBOTO Pa3BUTHUS

Paznennl

«BBeneHne B MICKyCCTBEHHBIN
HUHTEIIEKT,

«OCHOBBI IPOTPaMMHUPOBAHUS HA

Python»,

«Amnanus JaHHBIX B 3JICKTPOHHBIX
Tabnumax» (MUHUMAJIbHBIN BapHaHT
y4eOHOTro IJI1aHa),

«Ananmm3 gaHbIX Ha Python»,
«BBeneHnue B MammHHOE 00YYCHHUE HA
Python» (yrmyOneHHbIN BapuaHT
y4eOHOTO IJ1aHa)

HCHHOCTI/I Hay4YHOI'O ITIO3HAHUA:

OBJIaACHUC OCHOBHBIMHU HaBbIKaMH
HCCHGHOB&TCHBCKOﬁ JACATCIIBHOCTH,
YCTaHOBKA HAa OCMBICJICHUC OIIbITA,

Ha6J'IIo,[[eHPII>i, IMOCTYIIKOB U CTPEMIJICHUC

COBEPIICHCTBOBATh MYTH JIOCTHKCHUS
WHIMBUIyaIbHOTO U KOJUICKTUBHOTO
Onarormnosryyust

Pa3nens «AHaIN3 JaHHEIX B
ANIEKTPOHHBIX TaOIHUIIAX»
(MUHUMAJIBLHBIN BapraHT Y4eOHOTO
J1aHa),

«AHanu3 TaHHBIX Ha Pythony,
«BBenenune B MalmmHHOE 00y4EHHE Ha
Pythony (yrnyOneHHbIi BapuaHT
y4eOHOTrO IJIaHa)




Taoauna 2

MeTal’lpe}IMeTHble pe3yJbTaThbl

Tpedosanue PI'OC

Yem pocTuraercs

YMeHHUe caMOCTOSITENIbHO TNIAHUPOBATh
YT JOCTUKCHHUA LICJIU, B TOM YHCJIC
AJIbTCPHATUBHBIC, OCO3HAHHO BI)I6I/IpaTI>
HauOonee 3ppeKTHBHBIC CITOCOOBI
peICHUA y‘I€6HI:vIX U IO3HABATCIIbHBIX
3ajad.

IIpoexTHbIe 3ananus

YMeHue o11eHUBaTh MPaBUILHOCTh
BBITIOJTHEHUS yIeOHOM 3a1a4u,
CcOOCTBEHHEIC BO3MOKHOCTH €€
perieHusl.

Pa3zzem>1 «AHaJ'II/IS JTAHHBIX B BJ'ICKTpOHHI)IX
TabIUIax»,

«Ananmu3 narHbx Ha Pythony

YMeHue onpenensiTb MOHATHs,
co3aBaTh 0000I1IeHNs, YCTaHABINBATD
aHaJIOTUHU, KJIaCCU(PUIIMPOBATh,
yCTaHaBIMBATh MPUUNHHO-
CJICZICTBEHHBIE CBSI3U, CTPOUTH
JIOTUYECKUE PACCYKICHHUS,
YMO3aKJIIOYEeHUs (MHyKTUBHBIE,
JeTyKTUBHBIE U N0 aHAJIOTHH) U JIeNIaTh
BBIBO/IbI.

Paznienbl «AHanM3 TaHHBIX B SJIEKTPOHHBIX
Ta0JIMIIAX),

«Ananmu3 naHbx Ha Pythony

VmMmenue co3aaBaThb, IPUMCHATDh U
HpeO6pa3OBI>IBaTI> 3HaKHM U CMUMBOJIbI,
MOJCIN U CXEMBI JIA pEHICHUSA
yLIe6HBIX " IIO3HABaTCJIbHBIX 3a/a4.

Pasnenpl «AHaIHM3 JaHHBIX B SJICKTPOHHBIX
Ta0JIMIIAX ),

«Ananu3 naHHbIx Ha Pythony

dopmupoBaHue U pa3BUTHE
KOMIIETEHTHOCTH B 001acTu
ucnoas3zoBanus MKT (MUKT-
KOMIICTCHIIHH ).

Pasnenbl «AHaIM3 JaHHBIX B SJICKTPOHHBIX
Ta0IHMIIAX ),

«AHanu3 nanHbIX Ha Python»




Tao6auua 3

Hpe}lMeTHLIe pPe3yJbTaThbl

Tpedosanune PI'OC

Yem pocTuraercs

®dopmupoBaHue HHPOPMAILTUOHHON U
AITOPUTMUYECKOH KYIbTYpHI, (GOpMUPOBAHHE
IIPEJICTaBICHUS O KOMIIBIOTEPE KaK
YHHUBEpPCAJIBLHOM YCTpOcTBE 00pabOTKH
nH(pOopMaluY, pa3BUTHE OCHOBHBIX HAaBBIKOB U
YMEHHI HCTIOIb30BaHUSI KOMITbIOTEPHBIX
YCTPOWCTB.

Pazensl
«OcHoBbI nporpammupoBanus Ha Python»

«Ananu3 gaHHbix Ha Pythony

dopmupoBaHue NpeACTaBICHNUsS 00 OCHOBHBIX
M3y4aeMbIX MOHATHUAX (MHpOpMaIus,
AJIITOPUTM, MOJIEIIb) U UX CBOWCTBAX.

Pazyensl «AHanM3 JaHHBIX B AJIEKTPOHHBIX
Ta0JIMIIAX ),

«OcHoBBI porpammupoBanus Ha Python»

«Ananmu3 nanasix Ha Pythony, «BBenenue
B MalIMHHOE 00y4yeHue Ha Python»

Pa3ButHe anropuTMHUYECKOTO MBITIUICHHUSI,
HE00X0UMOTO 715 PO deCCHOHATHHOM
JESTETHHOCTH B COBPEMEHHOM OOIIIECTBE;
pa3BUTHE YMEHHI COCTaBUTh M 3aIACaTh
AITOPHUTM JIJIs KOHKPETHOTO UCTIOTHUTEIIS,
(dhopmMupoBaHHUe 3HAHUNH 00 aITOPUTMUYECKHUX
KOHCTPYKITUSX, JIOTHYCCKUX 3HAUCHUSAX U
OTepaIyIX; 3HAKOMCTBO C OJTHUM M3 S3BIKOB
MIPOTPaMMHUPOBAHUS U OCHOBHBIMH
ANTOPUTMUYECKUMH CTPYKTYypaMu —
JINHEMHOM, YCTIOBHOM M ITMKIIMYECKOM.

Paznensl «AHaAINU3 JaHHBIX B AJIEKTPOHHBIX
Ta0JIMIIAX ),

«Anamm3 garHbIx Ha Pythony, «OcHOBBI
MaITUHHOTO 0O0YJICHHSI

dopmupoBaHue YMEHUH (HOopMaTTU3aIUK U
CTPYKTYpUPOBaHUsI HHQOPMAIIH, YMEHHS
BBIOMPATH CIIOCOO MPE/ICTABIICHUS JAHHBIX B
COOTBETCTBHUH C MIOCTABJICHHOM 3a/1a4ei
(Tabmubl, cXeMbl, rpaduKy, TUarpaMMsl) ¢
MCIOJIb30BAHUEM COOTBETCTBYIOITUX
MPOrPAMMHBIX CPEJCTB 0OPaOOTKHU JaHHBIX

Paznenbr «OCHOBBI MpOrpaMMHUPOBAHUS Ha
Python», « AHaIU3 TaHHBIX B 3JICKTPOHHBIX
Ta0JIHMIIAX ),

«Ananu3 naHHeIx Ha Pythony», «BBenenue
B MalmHHOE 00yueHue Ha Python»

®opMHUpOBaHNE HABBIKOB U YMEHUN
0€30IacHOTO U 11eJ1eCO00pa3HOro MOBECHUS
pu paboTe ¢ KOMIIBIOTEPHBIMU MPOrPaMMaMH
u B cetu IHTEpHET, yMeHuUs coOII01aTh HOPMBI
MH(GOPMAIMOHHOM STHKH U IIpaBa

Paznen «BBeneHue B MCKYCCTBEHHBIN
UHTEIUIEKT)




Y4eOHO-TeMAaTHYECKUH IJIaH

B sTOM pasnene npuBoAATCsS Ba BapHaHTa IUIAHUPOBaHUA 3aHATUH. llepBelii BapuanT
paccunTaH Ha MUHMMAJbHBIM yueOHbIM TuiaH. BTopoil BapmaHT paccyMTaH Ha pacIIMpEHHBIN
yueOHbII TUTaH (MUHUMAJIbHBIA BapuaHT y4eOHOTO IUTaHa/yriyOJIEHHBI BapuaHT Y4eOHOTO
J1aHa).

[IepBoii TOIIOJIHUTENIBHOM LEJIBI0 U3YYEHUS PACIIUPEHHOTO Kypca SIBISETCA JOCTHKECHHE
OOJIBIIMHCTBOM YYaIIMXCS IOBBIIICHHOTO (MIPOAYKTHBHOTO) YPOBHS OCBOCHHSA Yy4eOHOTO
Marepuana. YUYeOHUKHU JUisl YpoBHS 7—9 KIacCcoB 0OECNEYMBAIOT HEOOXOIUMBIN MJisi ATOTO
y4eOHBIN U JUIAKTUYECKUN MaTepual.

BTopo#l 10NONHUTENBHON LENBI0 U3YYEHHs PAaCIIUPEHHOTO Kypca sSIBJISETCS NOATOTOBKA
yyalxcs K oJUMIIMalaM, KOHKypcaM B 00JIaCTH aHajdu3a JaHHBIX U MAIIMHHOTO O0y4YeHHUs.

JlononHuTeNbHOE yueOHOE BpeMsl B pacCIIMPEHHOM BapHaHTe Kypca B OCHOBHOM OTJIA€TCsl
npakTudeckoi padote. [lpu pacmmpenHoM BapuaHTe yueOHOTO M1aHa 0O0JIbIasi 9acTh (UK BCE)
3aJlaHU MOXKET BBITIOJIHATHCS BO BPEMsI YPOKOB TOJT PyKOBOJICTBOM YUUTEJISI.

[lepeueHp mIaHUPYEMBIX PE3YJIHTATOB OCBOEHHS IPOrPAMMBbI SBIISIETCS €IMHBIM KaK JUIs
MUHUMAaJIBHOTO, TaK M s yINIyOJIEHHOTro BapuaHTa y4eOHOro IUIaHMpoBaHus. Pazmuune
JOJDKHO TPOSIBUTBCS B CTENEHM INIyOMHBI M KauecTBa OCBOCHMS TEOPETHUYECKOIO Marepuana u

IMOJIYYCHHBIX MMPAKTUYCCKUX HABBIKOB.



TemaTHueckoe INIAHUPOBAHHUE C OIIPEACJICHUEM OCHOBHBLIX BH10B yqeﬁnoﬁ
ACATECJIBbHOCTH

«MckyccTBeHHBII HHTENIEKT» (0a30BbIi)

HaumeHoBaHue Kparkoe conepxxkanue Buabl yueonoii
TeMBbI NeATeTbHOCTH
1. Beenenue B U u MO
1.1 | BBenenue B [Iporno3upoBanue, Ananumuueckas:
MAalIMHHOE aHayu3, o0ydeHue, MOMCK OTBETOB Ha
o0yueHue TaHHBIC, PU3HAKH, BOIIPOCHI YUUTES,
aIrTOPUTM, CaMOCTOSITEIbHBIN
HCKYCCTBEHHBIN MOMCK UH(POpMAITHH
WHTEJUICKT, MAIIMHHOE | TIPY PeIIeHUHN
o0yJeHune MOCTaBJICHHBIX
3a/1a4.
Kommynuxayuonnas:

KOMaHJIHast paboTa,
OTBETHI Ha BOITPOCHI
YUUTEIISI, HTPOBAS
MPAKTHKA.

Ilpakmuueckas:
y4acTHue B Urpe,
paboTa ¢ UrPOBBIM

TPEHAKEPOM.
Pecgpnexcusnas.
pedaekcust METOI0M
«6 mIAm»
2. AHAJNM3 JaHHBIX B 3JIEKTPOHHBIX TA0IHIAX
2.1 |Hayka o naHHBIX. Hayka o nanHbIX, Ananumuueckas.
Bounbiue ganasie npodeccuu B 001acTi | MIOMCK OTBETOB Ha
HAyKH O JaHHBIX, BOIIPOCHI YUUTES,
aHHBIE U OOJIBLIINE CaMOCTOSATEIbHBIN
JaHHBIE, METOIbI MOUCK HHPOPMAIIH
paboThI ¢ JAHHBIMU MIpU pElICHUN
[IOCTABJIEHHBIX
3a/1ad4.
Kommynurxayuonnas:

y4aCTue BO




dbpoHTaTHFHOM
00CyXICHHH,
OTBCTLI Ha BOIIPOCHL
YUUTEI.

Ilpakmuueckas:
petieHue
npeiaraeMbIxX
3aJlaHUi CpeJICTBaMU
Excel.

Pecgpnexcusnas:

00CyXIeHNE

KO HTpOJ'II)HI)IX
BOIIPOCOB H
NOJBEACHNE UTOTOB
BBITIOJTHCHU A
MPAKTHIECKOTO
3a1aHUs

2.2

OnucarensHas
CTaTHUCTHKA.
TabnnyHble TaHHEBIE

TaOnuuHbIe JaHHEIE,
METOIbI PaOOTHI C
TaOJIUYHBIMHA
JaHHBIMM, 0Oa30BEIC
UHCTPYMCHTHI
TaOJINIHOTO
nporeccopa Excel,
cOop u oboraiieHue
JAHHBIX

Ananumuueckas.
MOMCK OTBETOB Ha
BOITPOCHI YUUTE,
CaMOCTOSTSIIbHEIN
MOMCK UH(pOpMAITHH
MIPU PEIICHUH
MMOCTaBJICHHBIX
3a7a4.

Kommynuxayuonnas:
y4acTHe BO
(bpoHTAIIBHOM
00CYX/ICHHH,
OTBETHI HA BOIIPOCHI
YUUTEIIS.

Ilpaxmuueckas:
penieHue
IpeaIaraeMbixX
3aJaHUH.

Peghnexcusnas:

o0OcyxaeHue
KOHTPOJIbHBIX
BOTIPOCOB U
MOJIBEICHUE UTOTOB
BBITIOJTHCHHUSI
PaKTUYECKOTO
3aIaHHsI




2.3

O0paboTka TaHHBIX
cpeicTBaMu
JJIEKTPOHHOU
TaOJIHIIBI

CTaTUCTUYECKUE
II0KAa3aTeIH, MEpbI
LEHTPAIBHOMN
TEHJCHIINH,
BCTPOCHHBIE (DyHKINN
=CUET(), =CYMM)(),
=CP3HAY(),
=MAKC(), =MHH(),
~MOJIA(),
=MEJIMAHA()

Ananumuueckas.
IIOKMCK OTBETOB Ha
BOIIPOCHI YUUTEIIA,
CaMOCTOSTEIbHBIN
MOMCK HH(POPMALIUU
IIPH PEIICHUN
ITOCTaBJICHHBIX
3a7ad4.

Kommynuxayuonnas:
ydJacTHe BO
(GbpoHTAILHOM
00CyXIeHHH,
OTBCTHI HA BOITPOCHI
YIUTETIS.

llpakmuueckas:
perieHue
npeayiaraeMbIxX
3aIaHUM CPECTBaAMU
Excel.

Pecghnexcusnas:

00CyXIeHNE
KOHTPOJIBHBIX
BOIIPOCOB H
[TOJIBEICHHE UTOTOB
BBITIOJTHEHHS
MIPAKTHIECKOTO
3a/1aHUs

2.4

O06paboTKa JaHHBIX.
[TepBuunbIil aHanu3

[lepBu4HBII aHATU3
JaHHBIX, 3Tallbl pa6OTI>I
C JaHHBIMMU,
BCTPOCHHBIE (PYHKITMN
=CUETECJIN(),
=CUETECJIMMHY(),
=CP3HAYECJIN(),
=CP3HAYECJIMMH(),
=CYMMECJIN(),
=CYMMECJIMMH()

Ananumuueckas.
IOMCK OTBETOB Ha
BOIIPOCHI YUUTES,
CaMOCTOSTEIbHBIN
MOMCK HH(POPMALTHH
MIPU PEIICHUH
IMOCTAaBJIEHHBIX
3a1a4.

Kommynuxayuonnas:
y4acTHe BO
(bpoHTaTEHOM
o0cyx1eHuu,
OTBETHI HA BOIIPOCHI
YUUTEIIS.

Ipaxmuueckas:
pelieHne
MpeaaraeMbIxX




3aJlaHUi CpeJICTBaMHU
Excel.

Peghnexcuenas:

00CyXIeHNE
KOHTPOJIbHBIX
BOIIPOCOB H
IIoABCACHUEC UTOT'OB
BBITIOJIHCHU A
MIPAKTHIECKOTO
3aIaHHs

2.5

Buzyanuzanus
JTAHHBIX

Busyanuzanus
JTAHHBIX, BU3yaJIbHBIN
aHAJIU3 JIaHHBIX,
rpaduku, TuarpaMmsl,
THECTOTPaMMBI,
KOHCTPYKTOP JUIS
paboThI ¢
JarpaMMaMH U UX
dbopmaTupoBaHue

Ananumuueckas.
MMOMCK OTBETOB Ha
BOIIPOCHI YUUTES,
CaMOCTOSTSIIbHEIN
MOMCK UHPOpMAIIH
MIPU PEIICHUH
MMOCTAaBJICHHBIX
3a]a4.

Kommynuxayuonnas:
y4acTHe BO
(bpoHTAIEHOM
00CYX/ICHHH,
OTBETHI HA BOIIPOCHI
YUUTETIS.

Ilpaxmuueckas:
pelieHue
peJIaraeMbIxX
3aJaHuil cpecTBaMU
Excel.

Peghnexcusnas:

obcyxaeHue
KOHTPOJIBHBIX
BOIIPOCOB H
[IOJIBEICHHE UTOTOB
BBLIIIOJTHEHHS
MPAKTHIECKOTO
3aIaHusL.

2.6

CTaTHCTUYCCKUM
aHau3 JaHHBIX.
Koppensimonnsiii
aHan3

CraTucTUYEeCKUH
aHaJInu3 JTaHHBIX,
BHU3yaJu3alusl JAHHBIX
C MMOMOIILIO
JIUarpamMMmsl pazopoca u
pacuera

Ananumuueckas.
IMOMCK OTBETOB Ha
BOIIPOCHI YUUTENS,
CaMOCTOSTEIILHBIN
MOUCK HHPOPMAIIH
MIPU PELLICHUU




ko3 Punmenta
KOPPEJISILHH,

K03 unmeHT
koppessanuu [Iupcona

IIOCTaBJICHHBIX
3aaad.

Kommynukayuonnas:
y4JacTHe BO
(GbpoHTAIBHOM
00CYXICHHH,
OTBCTHI Ha BOIIPOCHL
YUUTEISL.

IIpakmuueckas:
pelieHue
IpeJIaraeMbIx
3aJlaHUi CpEeJICTBaMU
Excel.

Pegpnexcusnas:

00CyXIeHNE
KOHTPOJIbHBIX
BOIIPOCOB H
NOJBEACHNE UTOTOB
BBITIOJTHCHHSI
PaKTUIECKOTO
3aJlaHus

2.7

CTaTHUCTHYECKUM
aHaJIM3 JaHHBIX.
JImHenHbII
perpecCUOHHBIN
aHaJIu3

[Toctpoenue
MaTeMaTHIeCKOM
MOJEIIHN JINHEHHON

(mapHOif) 3aBUCUMOCTH

H €€ UHTCpIpCTAlUA

Ananumuueckas.
MOMCK OTBETOB Ha
BOIIPOCHI YUUTEII,
CaMOCTOSTEIbHBIN
MOMCK MH(pOPMALIHH
MIPU PEIICHUH
MOCTAaBJIEHHBIX
3a7a4.

Kommynukayuonnas:
y4acTHE BO
(bpOoHTAIBHOM
o0CcyXIeHNH,
OTBETHI HA BOIIPOCHI
YUUTEIIS.

Ipaxmuueckas:
pelieHue
IpeaIaracMolx
3aIaHUN CPENCTBAMHU
Excel.

Pegnexcuenas:

o0cyxaeHue




KOHTPOJBbHBIX
BOIIPOCOB U
[10/IBE/ICHUE UTOTOB
BBIIIOJIHEHUS
[IPAKTHYECKOIO
3aJaHus

2.8

[Ipoexr
«Cratuctnyeckui
METO/JI aHaIM3a
JAHHBIX)

[TonsTusa pasgena
«AHanus TaHHEBIX B
3IEKTPOHHBIX
TaOJIUIIaAX»

Ananumuueckas.
IOMCK OTBETOB Ha
BOIIPOCHI YUUTES,
CaMOCTOSTSIbHBIN
MOMCK UHPOpMAIIH
IIPH PEIICHUN
MTOCTaBJICHHBIX
3aJ1ad.

Kommynuxayuonnas:
ydJacTHe BO
(bpoHTAIEHOM
00CyXIeHUH,
OTBCTHI Ha BOIIPOCHI
YIUTETIS.

llpakxmuueckas:
perieHue
npeayiaraeMbIxX
3aIaHUM CPEICTBAMU
Excel.

Pecghnexcusnas:

00CYyXICHUE
KOHTPOJIBHBIX
BOIIPOCOB H
[TOJIBEICHHE UTOTOB
BBITIOJHEHHS
MPAKTHYECKOIO
3a1aHus

OcHoBBI f13bIKa MporpammupoBanus Python

3.1

ANropuT™MBI U
UCTIOJHUTEIIH.
CrniocoOslI 3anucu
aJITOPUTMOB

Hcnonnurens,
AJTOPUTM.

CnocoOsbl 3anucu
QJITOPUTMOB:
CIIOBECHBIH,
MOCTPOYHBIH, OJIOK-
cxema, rmporpamma.

JIMHEeNHbI,

Ananumuueckas.
ITOVICK OTBETOB Ha
BOIIPOCHI YUUTENS,
CaMOCTOSTEIILHBIN
MOMCK HHPOPMAITIH
MIPU PELICHUU
IMOCTaBJIEHHBIX
3aj1ad4.

KOMMyHuKaL!MOHHClﬂ:




Pa3BETBIISIOIIMICS U
UKINYEeCKU
AJTOPUTMBI.

paboTa c UrPOBBIM
TPEHAKEPOM.

Ilpaxmuueckas:
OTBETHI HAa BOIIPOCHI,
pelieHue

npeIaraeMbIx
3a/IaHHM Ha SI3bIKE
IPOrPaMMHUPOBAHHUS
Python.
Peghnexcusnas:
3aIl0JIHEHHE JIUCTA
pednexcun
3.2 | O6mue cBenenusi o | Mcropus si3bika Ananumuyeckas:
SI3BIKE Python, MIOWCK OTBETOB HA
MPOrPAaMMHPOBAHUS | KOMITHIITHPYEMbIC H BOIIPOCHI YUUTEIIA,
Python HHTEPIPETUPYEMBIE CaMOCTOSTEIIBHBIN
SI3BIKH, TOCTOMHCTBA U | TOMCK HH(OPMAITHH
Hegocratku Python. IIPU PELICHUH
MTOCTABJICHHBIX
[TousiTe TAaHHEIX, 3ajad.
TUIIBI JAHHBIX: LIETIbIE,
BELICCTBEHHbIE U Kommynuxayuonnas:
CTPOKOBBIE. paboTa B KOMaHAaxX
u (nm)
[ToHsITHE TTIEPEMEHHOM, | MHAMBUIYAJIBHO.
pa3HULIa MEX]TY
NIEPEMEHHON U Ilpaxmuueckas:
KOHCTaHTOH. OTBETHI Ha BOIIPOCHI,
pelieHue
peIaraeMbIxX
3aJaHuil Ha S3bIKE
IPOrPaMMHUPOBAHUS
Python.
Pecghnexcusnas.
3aIoJHEeHUE JIUCTa
pedaexcun
3.3 | Opranuzanus BBoga | Oynkuus print(), Ananumuueckas.
Y BBIBOJIA JJAHHBIX npaBuiia ee MOWCK OTBETOB Ha
UCIOJIb30BaHUS. BOIIPOCHI YUUTES,
Ommbku npu CaMOCTOSITENbHBII
UCIIOJIb30BaHUU MOMCK HHPOPMAITIH
dbyukumu print() IIPY peLIeHNN

Turel JaHHBIX iNt,
float, str.

[IOCTABJIEHHBIX
3a7ad.

KOMMyHuKaL!MOHHClﬂ:




[IpuBenenue THUIOB €

paboTta B KoMaHgax
U (Wn)

TIOMOTIBIO WHIUBUIYAITHHO.

COOTBETCTBYIOIIIHUX

¢bynkumii (int(), float(), | /Ipaxmuueckas:

str()). @yukius type(). | OTBETHI Ha BOIIPOCHI,
pemieHue

Omnepatop npeiaraeMbIxX

IIPUCBaNBaHUs. 3a/IaHUM Ha SI3bIKE

IPOrPaMMHUPOBAHHUS
IMpaBuna umenosanus | Python.
MIEPEMEHHBIX.

Peghnexcusnas:
®Oyuknus input(), 3aI0JIHEHHE JIUCTA
npaBuia ee pednexcun
UCTIOJIb30BAHUSI.

HeobxomumocTs
TIPUBEACHUS
[EIOYHCICHHBIX
JTAHHBIX K TUITY int
OCJIe BBOJIA.

3.4 | AnropurmMudeckas Tume! TaHHBIX B Ananumuueckas.
KOHCTPYKIUS Python, MOMCK OTBETOB Ha
«CJIeI0BaHUE» apudmernyeckue BOIIPOCHI YUUTEI,

OIepaToPhbl, IEUCTBUS C | CAMOCTOSTEIbHBIN

NEePEMEHHBIMH. MOMCK HHPOpMAIIH

ANroput™, BUIbI IPU pelIeHuN

AITOPUTMOB, MOCTaBJIEHHBIX

0COOEHHOCTH 3ajad.

JMHEHHOT0 alropuTMa,

O50K-cxema. Kommynuxayuonnas:
paboTa B KOMaH1aX

biok-cxema nuHeiHOTO | M (UITH)

aIropuTMa. WHAUBUAYAIBHO.

Ilpaxmuueckas.

OTBETHI Ha BOIIPOCHI,

pelieHue

peIaraeMbIxX
3aJaHuil Ha S3bIKE

POrPaMMHUPOBAHUS

Python.

Peghnexcusnas:

3aroJHEHHE JIHCTa

peduekcun

3.5 |IIporpammupoBanue |brok-cxema nuHelRHOTO | AHAIUMUYecKas.
JTUHEHHBIX aIropuTM™Ma. MOWCK OTBETOB Ha

AJITOPUTMOB

BOIIPOCHI YUUTCIIA,




[IporpamMmmupoBanue
JIMHEUHBIX
AJIITOPUTMOB,
apudmeTnyeckue
OTIEpaTOpBHI,
IIEPEMEHHBIE.

CaMOCTOSITEIIbHBIN
MOMCK HH(POPMALIUU
IpU PEeLICHUN
MOCTaBJICHHBIX
3a1ad.

Kommynuxayuonnas:
paboTta B KoMaHIax
u (1)
WH/IMBUTYaJIbHO.

Ilpakxmuueckas:
OTBETHI Ha BOIIPOCHI,
petieHue
npeiaraeMbIX
3aJ]aHUI Ha SI3bIKE
MIPOTrpaMMHUPOBAHUS

Python.

Pegpnexcusnas:
3aIl0JIHEHHE JINCTA
pednexcun

3.6

AnropuTMHUYECKas
KOHCTPYKIUS
«BETBJICHUE)

PazBeTBisttomuiics
aITOPHUTM, OJIOK-CXeMa
BETBJICHUS, ONIEPATOPHI
CpaBHEHHSI.

Y CIoBHBIE OIIEPATOPBI
if, if-else, mpaBuIa
3aIIUCH YCIIOBHBIX
OIIEPaTOPOB.

Ananumuueckas.
MOMCK OTBETOB Ha
BOITPOCHI YUUTE,
CaMOCTOSTSIIbHBIN
MOMCK HH(pOPMAITHH
MIPU PEIICHUH
MMOCTaBJIEHHBIX
3a7a4.

Kommynuxayuonnas:
paboTa B KOMaHax
U (nm)
WH/IUBUYalIbHO.

Ilpaxmuueckas:
OTBETHI HAa BOIIPOCHI,
perieHue
IpeaIaraeMbIxX
3aJlaHUl Ha SI3BIKE
[IPOTPAMMHUPOBAHUS

Python.

Peghnexcusnas:
3aI0JIHEHHE JIUCTA
peduiekcun

3.7

[Tonnas popma
BETBJICHUS

bnok-cxema
BETBJICHUS.

Ananumuueckas.
[IOUCK OTBETOB Ha




[TonHbIi yCIIOBHBIN
OIIepaTop, NpaBuiIa
3aIMCH IOJIHOTO

YCJIIOBHOT'O oIleparopa.

BOTIPOCHI YUUTETI,
CaMOCTOSITEIIbHBIN
MOMCK HH(POPMALIUU
IpU PEeLICHUN
MOCTaBJICHHBIX
3aad.

Kommynuxayuonnas:
paboTta B KOMaHIax
u (1)
WH/IBUYalIbHO.

lIpakxmuueckas:
OTBETHI Ha BOIIPOCHI,
petieHue
npeyiaraeMbIxX
3aJaHud Ha SI3BIKE
MIPOTrpaMMHUPOBAHUS

Python.

Pegpnexcusnas:
3aIl0JTHEHHE JINCTA
pednexcun

3.8

[IporpammupoBanue
Pa3BETBISAIONINXCS
aITOPUTMOB.
VYcnoBHBIN onepatop

[IporpammupoBanue
JIMHEWHBIX
AITOPUTMOB,
apupMeTHIECKHe
OTIepaTOPHI,
HepEeMEHHBIE.

Ananumuueckas.
MOMCK OTBETOB Ha
BOIIPOCHI YUUTE,
CaMOCTOSTSIIbHEIN
MOMCK MH(pOpMAILHH
MIPU PEIICHUH
MOCTAaBJIEHHBIX
3a7a4.

Kommynuxayuonnas:
paboTa B KOMaHIax
U (nm)
WH/IMBUYaJIbHO.

Ilpaxmuueckas.
OTBETHI HAa BOIIPOCHI,
penieHue
IpeuIaraéMbix
3aJlaHUl Ha SI3BIKE
IPOTPAMMUPOBAHUS

Python

Peghnexcusnas:
3aI0JIHEHHE JIUCTA
peduiekcun

3.9

[Ipocteie n

PazBeTBagronuiics

Ananumuueckas.




COCTaBHBIC YCIIOBUSA

IrOpUTM, OJIOK-CXeMa
BCTBJICHUAI.

Jlornueckue
OTIepaToOpPhl, COCTABHBIE

yCIOBUSL.

Y cioBHBIM onieparop.

MOMCK OTBETOB HA
BOTIPOCHI YUUTEII,
CaMOCTOSITEIbHBIN
MOMCK HH(POPMALIUT
IPU PELICHUN
MOCTaBJICHHBIX
3aad.

Kommynuxayuonnas:
paboTta B KOMaHIax
U (1)
WH/IBUYalIbHO.

Ilpaxmuueckas:
OTBETHI HAa BOIIPOCHI,
petieHue
npeayiaraeMbIxX
3aJaHud Ha SI3BIKE
MIPOTrpaMMHUPOBAHUS

Python.

Pegpnexcusnas:
3aIl0JIHCHHE JINCTA
pednexcun

3.10

AnropuTMHUYECKas
KOHCTPYKIUS
«TIOBTOPEHUEY.
[IporpamMmmupoBanue
LUKJIOB C 3a/IaHHBIM
yCIIOBUEM
MIPOJIOJIKEHHS
paboThl

Omnepatop while B
Python, cunTakcuc
omneparopa while.

Ananumuueckas.
MOMCK OTBETOB Ha
BOIIPOCHI YUUTE,
CaMOCTOSTEIbHBIN
MOMCK MH(pOpMAILTHH
MIPU PEIICHUN
MOCTAaBJIEHHBIX
3a7a4.

Kommynukayuonnas:
paboTa B KOMaHax
U (nm)
WH/IUBUYalIbHO.

Ilpaxmuueckas.
OTBETHI HAa BOIIPOCHI,
pelieHue
IpeuIaraéMbix
3aJlaHUl Ha SI3bIKE
IPOTPAMMUPOBAHUS

Python.

Peghnexcusnas:
3aI0JIHEHHUE JINCTA
peduekcun




3.11

IIporpamMmmupoBanue
LUKJIOB C 3a1aHHBIM
YHUCJIOM IIOBTOPEHUI

Omnepatop for B Python,
dynkius range(),
CHUHTaKCUC (PYHKIIUU
range().

Ananumuueckas.
IIOKMCK OTBETOB Ha
BOIIPOCHI YUUTEIIA,
CaMOCTOSTEIbHBIN
MOMCK HH(POPMALIUU
IIPH PEIICHUN
ITOCTaBJICHHBIX
3a7ad4.

Kommynuxayuonnas:
paboTa B KoMaHax
U (1)
WH/INBUYalIbHO.

Ilpakxmuueckas:
OTBETHI Ha BOIIPOCHI,
penieHue
npeayiaraeMbIxX
3aJaHud Ha SI3BIKE
MIPOTrPaMMHUPOBAHUS

Python.

Pegpnexcusnas:
3aI10JIHCHHE JINCTA
pedaexcun

3.12

[IpoekTt «Pa3znuunbie
BAapUAHTHI
MIPOrPaMMUPOBAHUS
LUKITYECKOTO
AITOPUTMa

Huknuaeckuit
AITOPHUTM, AJITOPUTM
while, anroputm for,
npaBuJjIa 3aIuCH
IIUKJIAYECKUX
anropuTMoB B Python.

Ananumuueckas.
MTOUCK pEIICHUs
IMOCTaBJICHHOM
3aJa4H.

Kommynuxayuonnas:
paboTa B KOMaHax
u (W)
WH/IUBUYalIbHO.

Ilpaxmuueckas.
pelieHre MpoeKTHOM
3aJ1a4u.
Pecgpnexcusnas.
3aIoJHEeHUE JIUCTa
peduexcuu.

3.13

IIpoexr «Hauana
IIPOrpaMMHUPOBaHUs
»

Tunel JaHHBIX,
IIEPEMEHHBIE,

byHKIMH,
MaTeMaTHYeCKHUe 1
JIOTUYECKHE
OIIEpaTOPhbL, BUIBI
AJITOPUTMOB, YCIIOBHBIN
OIIepaTop, OrepaTrop

Ananumuveckas: B
npoiiecce
CHCTEeMAaTH3aIuHi
3HAHUM.

Kommynuxayuonnas:
npu pabore B
KOMaH/1ax.




for, oneparop while.

Ilpakmuueckas: B
paboTe 1o co3AaHUI0
BU3yaJIbHOU KapThl
3HaHUMU.
Peghnexcusnas:
3aro0JHEHHE JIMCTa
pednexcun

«HMcKkyccTBeHHBIH MHTEJIEeKT» (YIIy01eHHbIH)

HaunmeHoBaHue Kpartkoe Buabl yueOHoii
TeMbl coJep:xaHue AesiITeJIbHOCTH
1. Beenenne 8 UM u MO
1.1. |Bseneuue B [Iporno3upoBanue, Ananumuueckas:
MaIIMHHOE aHajan3, 00y4eHue, TTOUCK OTBETOB Ha
o0yJeHmne TAHHBIC, PU3HAKH, BOIIPOCHI YUUTE,
AJTOPUTM, CaMOCTOSITEIbHBIN
MCKYCCTBEHHBIN MOWCK UH(pOPMAITHH
WHTEJIJIEKT, MIpU PEUICHUU
MalIMuHHOE O0yJeHHe | MOCTaBICHHBIX
3a7a4.
Kommynuxkayuonnas:
KOMaHJIHas paboTa,
OTBETHI Ha BOMPOCHI
YUUTENS, UTPOBas
MpaKTHKA.
Ilpaxmuueckas.
y4acTHe B UTpeE,
paboTa ¢ UrPOBHIM
TPEHAXKEPOM.
Pecghnexcusnas.
peduiekcust METOA0M
«6 LTSI
1.2 Poxab Otuka UU, stnunoe | Ananumuueckas.
HCKYCCTBEHHOTO npumenenue NN, MOUCK OTBETOB HA

MHTEJUIEKTa B )KU3HU
YeJI0BEKA: ITUKA U
perynupoBaHue

OTBETCTBEHHOCTH
NU, perynuposanue
nn.

BOIIPOCHI YUUTEJIS,
CaMOCTOSTEIILHBIN
MOUCK HHPOPMAITIH
IIPU PELICHUHU
MMOCTaBJICHHBIX
3a7ad.




Kommynuxayuonnas:
KOMaHHast paboTa,
OTBCTLI Ha BOIIPOCHL
YUUTEJIS.

Ilpaxmuueckas:
pElICHHE Keiica,
y4acTHe B UTPE.

Peghnexcusnas:
OTBETHI Ha
KOHTPOJIbHbBIE
BOIIPOCHI
2. OcHoBBI A3bIKa NporpamMmmupoBanus Python
2.1. | Anroput™msl u Hcnonuurens, Ananumuueckasi:
WCIIOJIHUTEIH. AITOPUTM. MOMCK OTBETOB Ha
CriocoOsl 3anucu BOIIPOCHI YUUTEI,
aNrOpPUTMOB CnocoOsl 3amucu CaMOCTOSITEIIbHBIN
AITOPUTMOB: MOMCK UHPOPMAIIH
CJIOBECHBIH, IIpU PELICHUH
MOCTPOYHBIH, OJIOK- | TOCTABJIEHHBIX
cxeMma, mporpaMmma. 3a1ad.
JInHeHbIH, Kommynuxayuonnas:
pa3BeTBISIIONIMICS U | paboTa ¢ UTPOBBIM
LHUKJIMYECKUI TPEHAXKEPOM.
AITOPUTMBI.
Ilpakmuueckas:
OTBETHI HAa BOIIPOCHI,
perieHue
IpeaaraéMpIx
3a/laHUM Ha SI3bIKE
IIPOrpaMMHUPOBAHUS
Python.
Pecghnexcusnas.
3aro0JIHEHUE JIUCTa
peduekcun
2.2 Oo6mue ceaenust o | Mcropus si3bika Ananumuueckas.

SI3BIKE
IPOrpaMMHUPOBAHUS

Python

Python,
KOMITUJIUPYEMBIC U
HHTCPIIPETUPYCMBIC
SA3BIKHM, JOCTOMHCTBA

1 HEAOCTAaTKHU
Python.

Ilonstue JaHHBbIX,

IMOMCK OTBETOB Ha
BOIIPOCHI YUUTEIIS,
CaMOCTOSTEIILHBIN
MOUCK HHPOPMAIIH
IIPU PELICHUHU
MMOCTaBJICHHBIX
3a7ad.




TUIIBI JAHHBIX:

Henble, Kommynuxayuonnas:

BEILECTBCHHBIC U paboTta B KoMaHgax

CTPOKOBBIE. u (um)
WHIUBHUIYAJIBHO.

[Tonsitue

IIEPEMEHHOM, Ipakmuueckas:

pa3HHUIA MEXTY OTBETHI HAa BOIIPOCHI,

IIEPEMEHHON U pelienue

KOHCTAHTOM. npeIaraéMbix
3aJlaHU Ha SI3bIKE
MIPOrpaMMHUPOBAHUS
Python.
Peghnexcusnas:
3ar0JIHEHUE JICTA
pednexcun

2.3 Opraam3zanus Beoga | Oynkmus print(), Ananumuueckas.

Y BBIBOJIA JJAHHBIX MpaBuiia ee MOMCK OTBETOB Ha
HCTIOJTb30BaHMS. BOIIPOCHI YUUTES,
Omnbku npu CaMOCTOSITEIbHBIN
UCITOJIb30BAHNN MOUCK HHPOpMAIIH
dbynkmn print(). MIPU PEIICHUH

Tunel gaHHBIX: INt,
float, str.

[IpuBeaeHue TUIIOB C
MOMOIUIBIO
COOTBETCTBYIOIIUX
dyrxumit (int(),
float(), str()).
Oyukius type().

Omnepatop
NPUCBauBaHUSL.

IIpaBuna
MMEHOBAHMS
IIEPEMEHHBIX.

Oynkius input(),
npaBuiIa ee
VCTIOJIb30BAHUSL.
HeoOxoaumocTts
IPUBEICHUS
IeTIOYHCICHHBIX
JaHHBIX K THITY int
nocje BBOJa

MMOCTABJIEHHBIX
3a1ay.

Kommynuxayuonnas:
paboTa B KOMaH/ax
u (wm)
WH/IMBUYalIbHO.

Ilpakmuueckas:
OTBETHI Ha BOIIPOCHI,
pelieHue
IpeIaraeMbIxX
3aJaHuil Ha S3bIKE
IPOrPaMMHUPOBAHUS

Python.

Peghnexcusnas:
3aI0JIHEHHE JIUCTa
peduekcun




2.4 | Anropurmuueckas Tunsl JaHHBIX B Ananumuueckas:
KOHCTPYKLHUS Python, MOMCK OTBETOB HA
apupMeTHIECKHe BOIIPOCHI YUUTEIS,
«CJIEI0BAHUEY OIIEpaTOpBHI, CaMOCTOSITENIbHBII
JNEUCTBUS C MOMCK MH(POPMALIUU
HEPEMEHHBIMH. IIpU pelIeHnun
ANroput™, BUIbI MIOCTABJIEHHBIX
AJIITOPUTMOB, 3az1a4.
0COOEHHOCTH
JIMHEHHOT O Kommynuxayuonnas:
anropurtMma, OJI0K- paboTa B KOMaHAax
cxema. U (1)
UHAUBUAYaJIBHO.
biok-cxema
JIMHENHOTO IIpakmuueckas:
aJIropuTM™ma. OTBETHI Ha BOIIPOCHI,
pelieHue
npeJiaraeMblx
3aJaHud Ha SI3BIKE
IPOrPaMMHUPOBAHHUS
Python.
Pegpnexcusnas:
3aIl0JIHEHHE JINCTA
pedaexcun
2.5 | IIporpammupoBanue | biok-cxema Ananumuyeckas.
JIMHEHHBIX JMHEUHOTO IIOMCK OTBETOB Ha
QJITOPUTMOB QJIrOpUTMA. BOIPOCHI YUUTEII,
CaMOCTOSATEJIbHBIN
[IporpammupoBanue | mouck MHGOpMauu
JMHENHBIX IpU pEeLICHUN
AITOPUTMOB, HOCTaBJIEHHBIX
apupmeTHuecKue 3aJad.
oIeparTopsl,
IIepEMEHHbIE Kommynuxayuonnas:

paboTa B KOMaHIax
U (nm)
WH/IMBUYaJIbHO

Ilpaxmuueckas:
OTBETHI HA BOIPOCHI,
pelieHue
IpeuIaraéMbix
3aJlaHUl Ha SI3bIKE
[IPOTPAMMHUPOBAHUS

Python.

Peghnexcusnas:
3aI0JIHEHHE JIUCTA
peduiekcun




2.6

AnroputMuueckas
KOHCTPYKITUS
«""BETBIICHHEY

PazseTBastonmiics
QITOPUTM, OJIOK-
CcXeMa BETBIICHUS,
OTepaTophbl
CpaBHEHUS.

VYcnoBHbIE
omnepatopsil if, if-else,
IpaBuUJia 3aIUCH
YCIIOBHBIX
OTIEpPaTOPOB.

Ananumuueckas.
IIOKMCK OTBETOB Ha
BOIIPOCHI YUUTEIIA,
CaMOCTOSTEIbHBIN
MOMCK HH(POPMALIUU
IIPH PEIICHUN
ITOCTaBJICHHBIX
3a7ad4.

Kommynuxayuonnas:
paboTa B KOMaHax
U (1)
WH/IMBUYaJIbHO.

IIpakxmuueckas:
OTBETHI Ha BOIIPOCHI,
penieHue
npeayiaraeMbIxX
3aJaHud Ha SI3BIKE
MIPOTrpaMMHUPOBAHUS

Python.

Pegpnexcusnas:
3aI10JIHCHHE JINCTA
pedaexcun

2.7

[Tonnas dhopma
BETBJICHUS

brnok-cxema
BETBJIEHUS.

[TonHbIN yCIIOBHBIN
omepaTop, nmpaBuia
3aMKCH MOJIHOTO
YCIOBHOTO
omepartopa

Ananumuueckas.
MOMCK OTBETOB Ha
BOIIPOCHI YUUTEII,
CaMOCTOSTEIbHBIN
MOMCK MH(pOpMAITHH
MIPU PEIICHUH
MMOCTAaBJIEHHBIX
3a7a4.

Kommynukayuonnas:
paboTa B KOMaHIax
U (nm)
WH/IUBUYalIbHO.

Ilpaxmuueckas:
OTBETHI HA BOIPOCHI,
pelieHue
IpeuIaraéMbix
3aJlaHUl Ha SI3bIKE
[IPOTPAMMHUPOBAHUS

Python.

Peghnexcusnas:
3aI0JIHEHHE JIUCTA
peduiekcun




2.8

IIporpamMmmupoBanue
Pa3BETBISAIOLIUXCSA
AJITOPUTMOB.

Y cnoBHBIM oniepaTop

[IporpamMmmupoBanue
JIMHEUHBIX
AJITOPUTMOB,
apudmernueckue
OTIEpaTOpHI,
HEepPEMEHHbIE

Ananumuueckas.
IIOKMCK OTBETOB Ha
BOIIPOCHI YUUTEIIA,
CaMOCTOSTEIbHBIN
MOMCK HH(POPMALIUU
IIPH PEIICHUN
ITOCTaBJICHHBIX
3a7ad4.

Kommynuxayuonnas:
paboTa B KOMaHax
U (1)
WH/IMBUYaJIbHO.

IIpakxmuueckas:
OTBETHI Ha BOIIPOCHI,
penieHue
npeayiaraeMbIxX
3aJaHud Ha SI3BIKE
MIPOTrpaMMHUPOBAHUS

Python.

Pegpnexcusnas:
3aI10JIHCHHE JINCTA
pedaexcun

2.9

IIpocteie u
COCTaBHBIE YCIIOBHUS

Pa3BerBasgroniuiics
aITOPUTM, OJIOK-
cXeMa BETBJICHUS.

Jlornueckue
OTIEPATOPBHI,

COCTaBHBIC YCIIOBHUA.

YcrnoBHbI oneparop

Ananumuueckas.
MOMCK OTBETOB Ha
BOIIPOCHI YUUTEII,
CaMOCTOSTEIbHBIN
MOMCK MH(pOpMAITHH
MIPU PEIICHUH
MMOCTAaBJIEHHBIX
3a7a4.

Kommynukayuonnas:
paboTa B KOMaHIax
U (nm)
WH/IUBUYalIbHO.

Ilpaxmuueckas:
OTBETHI HA BOIPOCHI,
pelieHue
IpeuIaraéMbix
3aJlaHUl Ha SI3bIKE
[IPOTPAMMUPOBAHUS

Python.

Peghnexcusnas:
3aI0JIHEHHE JIUCTA
peduiekcun




2.10

AnroputMuueckas
KOHCTPYKLUS
«IIOBTOPEHHUEY.
IIporpamMmmupoBanue
LUKJIOB C 3a/laHHBIM
YCIIOBUEM

PO JIOJIKEHUS
paboThl

Omneparop while B
Python, cunrakcuc
omnepartopa while

Ananumuueckas.
IIOMCK OTBETOB Ha
BOIIPOCHI YUUTEIIA,
CaMOCTOSTEIbHBIN
MOMCK HH(POPMALIUU
IIPH PEIICHUN
ITOCTaBJICHHBIX
3a7ad4.

Kommynuxayuonnas:
paboTa B KOMaHax
U (1)
WH/IMBUYaJIbHO.

IIpakxmuueckas:
OTBETHI Ha BOIIPOCHI,
penieHue
npeayiaraeMbIxX
3aJaHud Ha SI3BIKE
MIPOTrpaMMHUPOBAHUS

Python.

Pegpnexcusnas:
3aI10JIHCHHE JINCTA
pedaexcun

2.11

[IporpammupoBanue
LUKJIOB C 3a/IaHHBIM
YHCIIOM TIOBTOPEHUN

Omnepatop for B
Python, dbyrakius
range(), CHHTaKCHC
dbynkiuu range().

Ananumuueckas.
MOMCK OTBETOB Ha
BOIIPOCHI YUUTEII,
CaMOCTOSTEIbHBIN
MOMCK MH(pOpMAITHH
MIPU PEIICHUH
MMOCTAaBJIEHHBIX
3a7a4.

Kommynukayuonnas:
paboTa B KOMaHIax
U (nm)
WH/IUBUYalIbHO.

Ilpaxmuueckas:
OTBETHI HA BOIPOCHI,
pelieHue
IpeuIaraéMbix
3aJlaHUl Ha SI3bIKE
[IPOTPAMMHUPOBAHUS

Python.

Peghnexcusnas:
3aI0JIHEHHE JIUCTA
peduiekcun




2.12

[Ipoekr «Paznuunbie
BapHUaHThI
MPOrpaMMHUPOBAHUS
LHUKIJIMYECKOTO
ANTOPUTMAY

Iuknnaeckuit
QITOPUTM, AJITOPUTM
while, anropurm for,
IpaBuja 3arucu
UKITAYECKUX
aIropuT™MOB B Python

Ananumuueckas.
MIOUCK PeIICHUS
IMOCTaBIICHHOM
3aa4H.

Kommynuxayuonnas:
paboTta B KoMaHIaxX
u (1)
WH/IBUYaJIbHO.

Ilpakxmuueckas:
peueHne MpoeKTHOM
3a/1a4H.

Peghnexcusnas:
3aIOJTHCHHE JINCTA
pednexcun
2.13 | IIpoekt «Hauana Tumne! TaHHBIX, Ananumuueckas: B
MPOrpaMMHPOBAHUS | IEPEMEHHEIE, mporecce
» byHKIINH, CHCTEMaTU3aLUU
MaTEeMaTHYECKUE U 3HAHUM.
JIOTUYECKHE
OTIepaTOPHbI, BUJIBI Kommynuxayuonnas:
aJTOPUTMOB, pu paboTe B
YCIIOBHBIN omepaTop, | KOMaHIax.
oneparop for,
oneparop while. Ilpakmuueckas: B
paboTe 1Mo Co3qaHMI0
BU3YaJIbHOU KapThl
3HAHUM.
Pegpnexcusnas:
3aI0JIHEeHUE JIUCTa
pedaexcun
3. AHaju3 1aHHbIX Ha Python
3.1 | Hayka o naHHBIX. JlanHble, HayKa O Ananumuyeckas:

CTpyKTYpbl JaHHBIX

JTAHHBIX, OTKPBITHIC
JIAHHBIE, HCTOYHHUKHU
JIAHHBIX, CTPYKTYPbI
JAaHHBIX (CTEK,
MacCHB, OUepe/Ib,
XOII-Ta0JIHNIIA)

aHaJIM3 TPAKTOBOK
HOHATHSA «HAyKa O
JAHHBIX»; TOUCK
OTBETOB Ha
npoOIeMHbIe
BONPOCHI YUUTEIIS.

KOMMyHuKaL[uOHHaﬂ:
o0cyxaeHme
TPAKTOBOK TOHSTHSI
«HayKa O JIaHHBIX»,
OTBETHI HA BOITPOCHI
YUUTEJIS.




Ilpakmuueckas:
pabora B
MUKporpynnax Ha |
JTarne ypoka
(BBINOJIHEHUE
3a/laHus Ha
OTPOBEPKEHUE WU
(dakTuueckoe
MO/TBEPKICHUE
OJIHOTO U3 TE3UCOB);
MOUCK MPUMEPOB
CalTOB-UCTOYHUKOB
JAHHBIX; pELICHHE
poOJIEMHBIX
3a/IaHHM.

Peghnexcusnas:
3aIl0JTHEHHE JINCTA
pedraexcuu B KOHIIE

ypoka

3.2

Pabota co crimckamu

Python

CtpyKTypBI
JAHHBIX, CIIUCKH,
CIIMCOK, 3JIEMEHT
CIIMCKA, UHJIEKC,
oTpuLaTeNbHas
UHJEKCALNS

IKkcnepmuasi.
00CyXIeCHNE
JIOMAIIIHEro 3aJaHus
U €T0 OLIEHKA.

Ananumuueckas:
aHaju3 MpooOJIeMHOMN
cuTyanuu oo
OpraHu3anuu
XpaHEHUs JaHHBIX
(Ha mpuMepax);
HaIMCcaHue KoJa
(9Tam 2 ypoka).

Ilpaxmuueckas:
pelieHue
poOJIEMHBIX
3aJIaHuM,
MpaKTHYeCcKas
paboTa (9Tan 3

ypoKa).

Kommynuxayuonnas:
OTBETHI HA BOIIPOCHI
YUUTENs, y9acTHe B
IpyIIOBOM
00CyX/1IeHUU TTpU
BBITOJIHEHUH
3aJlaHUN.




Peghnexcusnas:
3aI0JTHEHUE JIUCTA
peduiekcun B KOHIIE

ypoka

3.3

bubnmorexku Python.
Bubnuorexa Pandas

ITomck, ouncrka,
npeoOpa3zoBaHue,
opranu3zamus u coop
TAHHBIX,
OMOIMOTEKA SI3bIKA
IPOTPaMMHUPOBAHHUS
, onoIMoTEKN
Python, 6ubnnorexa
Pandas, umnopt
OnbIMoTEK

Ananumuyeckas:
ITIOKMCK OTBETOB Ha
poOJIeMHbIE
BOIIPOCHI (HanpuMmep,
MIPOBECTH aHATOTHIO
OUOINOTEKH A3BIKA
IPOTPaMMHUPOBAHHUS
¢ OOBIYHOM
610IMOTEKON),
COCTaBJIEHUE TIJIaHa
NEUCTBUH 110
W3YYCHUIO U aHATH3Y
JTAHHBIX.

llpakxmuueckas:
BBITIOJTHEHHE
MPAKTUYECKOU
paboTHI.

Kommynuxayuonnas:
OTBETHI HA BOIIPOCHI
YYUTEISA, Y9acTHUE B
TPYIIIOBOM
00CYXICHUHN
BBIIIOJIHEHHOTO
JIOMAIIHETO 3aJaHus
u B TIporiecce
BBLIIIOIHEHHUS
3aJaHUH.

Pecghnexcusnas.
3aI10JIHCHHE JIUCTA
peduekcun B KOHIIE

ypoKa

3.4

CrpykTypbl
maHHbIX B Pandas

ITouck, ouncrka,
npeobpa3oBaHue,
opraHu3aius u coop
TAHHBIX, CTPYKTYPhI
ma"aeix B Pandas,
CTPYKTYypa JaHHBIX
Series

Ananumuyeckas:
aHam3
BBIIOJTHEHHBIX
JOMAIIIHUX 3aJaHui,
BBITIOJTHEHHE
3aJJaHuN 110
CTaHIIMSM.




Ilpakmuueckas:
BBIIIOJIHCHHE
3alaHuH 110
CTaHLUAM,
BBIIIOJTHEHUE TECTA.

Kommynuxayuonnas:
OTBCTHI HA BOHpOCI)I
yLII/ITeJ'ISI, yqaCTHe B
TPYIIIOBOM
00CYXICHUH TIPH
BBITIOJTHCHU U
3aJaHUMN.

Peghnexcusnas:
3aIl0JTHEHHE JINCTA
peduiekcuu B KOHIIE

ypoka

3.5

Crpyxrypa
nanabix Dataframe

CTpyKTypa TaHHBIX
DataFrame, cnoBaps,
CIIUCOK, (DyHKIIHS
read csv, METOIbI
head u tail

Drcnepmuast: TIOUCK
1 00CYyX/IeHHE
OIKOOK IT0
pe3ynbTaTam
BBITIOTHEHHUS
3aJaHui

Ananumuueckas:
aHaIu3
BBLINIOJTHEHHBIX
MIPaKTUYECKUX
3aJIaHNM, TIOMCK
OIINOOK U UX
000CHOBaHHE,
aHaiau3 parmMeHTa
KoJa (3amanue 4).

Ilpaxmuueckas:
BBITIOJTHCHHE
3aJaHuN Ha
co3J1aHue 00bEeKTa
DataFrame u3
CJIOBaps U U3 CIUCKa
cruckoB (1 aram
ypOKa), BHITIOJIHEHUE
3aJJaHuN Ha
CUNTBHIBAHUE U BBOJI
JIaHHEIX, aHAIIN3
komau T.a. (2u 3
ATaIbl ypoKa).
Kommynurxayuonnas




- OTBCTHI HA
BOIIPOCHI YUUTCIIA,
y4acTHe BO
(bpoHTaTBHON
Oecene U rpynnoBoOM
00Cy)XICHUH pU
BBITNIOJIHCHU U
3a/IaHHM.

Peghnexcusnas:
3aIl0JIHEHHE JIUCTA
pednexkcun B KOHIIE

ypoka

3.6

ba3oBble onepanuu ¢
Ha0OpaMH JTaHHBIX

Nudopmanus o
IaHHBIX, METOBI Info
u describe, urciIoBEIE
" KaTe€ropualbHBIC
NIpU3HAKY,
arperupyromme
byHKIMU:
value_counts, unique,
nunique, groupby

MeTo bl min(), max()
u mean(),
o0benuHeHne Ta0IUIL
C ITOMOIIILI0 METOIa
merge, mapameTpsbl
on u how

Ananumuueckas:
IIPH BBITIOJTHEHUHT
MPAKTHIECKOTO
3aJlaHuUs Ha YTCHUE
JTAHHBIX U3 TaOIHIIBI
uH(popmauu oo
UTPOKaX
(GyTOOJIBHBIX
KJIyOOB, B TOM YHCJIC
C IPUMEHEHUEM
Mmeton describe();
IIPU BBITIOJIHEHU U
3aJaHus Ha
HCCIIEIOBaHHE
arperupyoumux
GYHKITUH.

Ilpakmuueckas: npu
BBITIOJITHEHU U
3aJIaHuM, B TOM
YHCIIE
CaMOCTOSTEIbHBIX U
HCCIIEN0BATENLCKUX
MPaKTUYECKUX
pador.

Kommynuxayuonnas:
y4acTue BO
(bpoHTaTBHOM
Oecene 1o
00CYXKIEHUIO
JIOMAIITHETO 3a/IaHHs
(Mozenb ypoka —
«IepeBEPHYTOE
oOy4yeHue).

Peghnexcusnas:




3aI0JIHEHUE JIUCTA
pednexcun B KOHIIE

ypoKa

3.7 OnucarenbHas Mertons! info, Ananumuueckas:
CTaTUCTHKA describe, min, max, IIPH BBITIOJTHEHUHT
mean, yCIIOBUs 3aJaHui
bubTpanun MPaKTUYECKON
JAHHBIX, CTATUCTHKA | paOOTHI HA
10 KaTeTOpUaIbHBIM | IPUMEHCHHE
napaMerpam, CTaTHCTHYECKUX
(GWIBTpaIys JaHHBIX, | METOJIOB, a TAKKE
CTAaTHCTUYECKUE IIPH COCTABJICHUN
METO b 3aJIaHus Ha CJIOKHBIE
YCIIOBUS
buIbTpaIy JAaHHBIX
U CTATHCTUYECKUX
METOJIOB.
llpakxmuueckas: npu
BBITIOJTHCHHH
3aJaHuH.
Kommynuxayuonnas:
ydacTue BO
(bpoHTAIBHOM
00CYXICHUHN
MPOOJIEMHBIX
CUTYalui, OTBETHI
Ha BOTPOCHI,
00CYyXICHHE B
rpymmax.
Pegpnexcusnas:
3aroJHEeHUE JIUCTa
peduiekcuu B KOHIIE
ypoka
3.8 Busyanuzanus Busyanuzanus Ananumuueckas:
JTAHHBIX TAHHBIX, IIPU BBIJCTICHUU
PEeUMYIIEeCTBA MIPEUMYILECTB
auarpamm u BU3YaJIU3aINH
rpaduKoOB; BUJIBI JAHHBIX JI0 UX
JarpaMM; TaOIUYHOTO
6ubnmotexku Pandas, | mpencraBieHus.

Matplotlib, Seaborn;
MOCTPOCHHUE
rpauKoB U
JarpaMM ¢
MIOMOIIIBIO ATHX
OMOIMOTEK, METOIbI

IIpaxmuueckaa: npu
BBITIOJTHEHUH
MPAKTHYECKUX
3a/laHui B MaJIbIX

rpyImmnax; npu




plot, hist, scatter,
joinplot, pairplot,
countplot

BBITIOJTHEHU U
MPAKTUYECKOU
paboTHI.

Kommynuxayuonnas:
OTBCTHI Ha BOIIPOCHL
YUUTENA,
dbpoHTaNIBHOE
00CyXIeHUE U
00CyXIeHHE B
MaJIBIX TPYyIIax.

Peghnexcusnas:
3aI0JIHEHHE JIUCTA
pednexkcun B KOHIIE

ypoka

3.9

[Ipoexr
«HccaenoBanue
IaHHBIX». YacTs 1

3.10

[Ipoexr
«HccaenoBanue
NaHHBIX)». HacTh 2

OCHOBHBIE TTOHATUS
TEMBI «AHAIIN3
naHHBIX Ha Pythony

Ananumuueckas:
IIPH BBITIOJTHEHUHT
3aJa”Hui 110
HCCIIEJOBAHUIO
JTAHHBIX
(BBITIOJTHEHHWE
MPOEKTa B MaJIbIX

rpynmnax).

Ilpakxmuueckas: npu
BBITIOJTHEHUH
MPOEKTA.

Kommynuxamuenas:
pu 00CYXKJICHUH
JIOMAIIHEro 3a/IaHus,
IIPU BBITIOJTHEHUH
IPOEKTa B MaJIbIX

rpymnmax

Pecghnexcusnas.
3aI10JIHCHHE JIUCTA
peduekcun B KOHIIE

ypoka

3.11

IMTpoekt «Python mus
Data Science»

OCHOBHBIE TOHATUA
TEMBI «AHaIN3
naHHbIX Ha Python»

Ananumuueckas:
IPY BBINOJIHEHUH
3aJJaHHsI UTOTOBOM
[IPaKTUYECKON
paboThI 10
UCCIIEIOBAHHIO JIaTa
cera.

Ilpakmuueckas: npu




BBITIOJIHCHUHN TECTA
0 pa3ieny.

Pegrexcusnas:
3aI0JITHEHUE JIUCTA
pednexkcun B KOHIIE

ypoKa

4, BBenenue B mammmuHoe o0yyenune Ha Python
4.1 |IlonsaTtue u BUABI HckyccTBeHHBIM Ananumuueckas:
MAaITUHHOTO WHTEIJICKT, TIOJIX0, | IPU CPAaBHUTEIHBHOM
oOyueHus OCHOBAHHBIN Ha aHaJIn3e MOJIXO0B:
npaBujax, o0ydeHue ¢
MaIIuHHOE YUUTEJIeM U
o0ydeHue, uctTopus | oOyueHue 6e3
pazButusa U B YUUTENS; IPU
urpax, chepsr OTBETax Ha BOIPOCHI
MIPUMEHCHHS 1 (POHTATBHOM
MAaIIMHHOTO 00CyXJIeHUU
00y4eHwus; 00y4eHrne | BOIPOCOB IO
C yUHTENEM, MIPE3CHTAIIHH.
o0ydeHue 6e3
yuuTeNsl, 3a1a4a Ilpakxmuueckas: npu
perpeccuu, 3aa4ya BBITIOJTHEHUH
KJaccuukanuu, 3aaHuN
3a/1a4a MPaAKTUYECKOU
KJIaCTEpPU3aLINH, paboTHI.
0TOOp JaHHBIX JUIS
MOJEIU MAIUUHHOTO | KommyHnukayuonuasi:
oOyueHus OTBETHI Ha BOIIPOCHI
YUUTEISI, y4acTHE BO
(bpoHTAIBHOM
00CYXICHHUH TIPH
BBITIOJTHEHUH
3aJaHUH.
Pecghnexcusnas.
3aroJHEeHUE JIUCTa
peduiekcuu B KOHIIE
ypoka
4.2 Ananu3 u MamunaHOe Ananumuuecxas:
BHU3yaIH3aIlHs obOyueHue ¢ MIpU IOMCKE OTBETOB
naHHbIX Ha Python YUUTENEM, Ha BOTIPOCHI B XOJI€
(moBTOpEHME) MalIMHHOE 00y4eHne | 00CyKaeHUS
0e3 yuuTens, 3a7a4a | BHIOJHEHHOTO

perpeccum, 3a1a4a
KIaccu(uKaImm,
3aJa4a
KJIaCTepU3alUK;

JIOMAILIHETO 3aJaHMsl,
IIPY BBITIOJIHEHU U
3aJJaHuN
[IPaKTUYECKOU




ouonmmotexu Pandas
u Matplotlib, urenue
TaOIMYHBIX JAHHBIX,
CTATUCTUYECKUE
[TOKa3aTeIH,
IOCTPOCHHE
JarpaMm

paboTHI.

Ilpakxmuyeckas: npu
00CyXJIeHUU
BBITIOJTHEHHOTO
JIOMAITHETO 33/1aHUs;
npu PpOHTATLHOM
ompoce u deceje,
IIPH BBITIOJTHEHUHT
3aJaHui
MPAKTUYECKOU
paboTHL.

Kommynuxayuonnas:
OTBCTHI HA BOHpOCBI
YYUTEIS, Y4aCTHUE BO
(bpoHTAIEHOM
00CYXICHHUH TIPU
BBIIIOJIHCHU N
3aJaHuH.

Pegpnexcusnas:
3aIl0JIHCHHE JINCTA
pediexcun B KOHITE

ypoka

4.3

bubmnorexu
MAIIHHHOIO
00y4eHUS

MamunHoe
o0yJeHue ¢
yaurenieM u 6e3
YUUTEIIs, €T0
IPEeUMYIIECTBa,
NIOCTAHOBKA IIEJIA U
3aja4, aHAJIN3
JIAHHBIX, 00yJaromas
U TPEHUPOBOYHAS
BBIOOPKH, 3a/1a4a
perpeccum, 3aaada
KJaccuukanuu,
TECTOBas U
TPEHUPOBOYHAS
BBIOOpKa,
nepeodydyeHue,
Heoo0yueHue,
ONTUMAJIbHAS
MO/JIeJTb, KPOCC-
BaJIU/IAIINS;
omommoTeka Sklearn,
9TaIlbl MOCTPOCHUS
MO/JIEJIA MAITUHHOTO
oOyuenus Ha Python

Ananumuueckas:
OTBETHI Ha BOIIPOCHI
(aHamu3 BOIIPOCOB U
MTOMCK OTBETOB)
bpoHTAIBHON
Oecenpl; aHAIN3
rpaduKoB MoIeIeH
MalIMHHOTO
o0OyueHus mpu
BBITIOJTHEHUH
3aganus «[IpoGrembl
B 00ydeHuun
MOJETIN.

Ilpaxmuueckas:
MOMCK OTBETOB Ha
BOIIPOCHI
(bpoHTaTBHOM
Oecesibl U BOIPOCHI
YUUTENS B X0J1€

ypoKa.

Kommynuxayuonnas:
y4acTHe BO
bpoHTaTBHOMN




Oecene no
MaTepuaiam
MPEABIIYIIETO
ypOKa; y4acTHe B
00Cy)XICHUH NpU
BBITNIOJIHEHU U
3aJJaHus B
MHKPOT'PYIIIIE 110
aHau3y rpauKkoB
MAalllTMHHOI'O
00y4eHwus.

Peghnexcusnas:
3aIl0JIHEHHE JIUCTA
pednexkcun B KOHIIE

ypoka

4.4

JInnelinas perpeccus

IlonsTHE TUHEHHOMN
perpeccun, 1eneBas
byHKIMS, TUHEITHOe
ypaBHEHUE,
TOMOCKETaCTHIHOCTD
JIAaHHBIX; CO3aHUE
MOJEIIN JINHEHHON
perpeccun Ha Python
C TTOMOIIBIO
oubanotek Pandas,
NumPy u Sklearn

Ananumuueckas:
aHajan3 paboThI
MOJEIIH JINHETHON
perpeccuu (moadop
kod(purmeHToB
JIMHENHOTO
YpaBHEHUS C
HECKOJIbKUMU
MePEMEHHBIMHU );
aHanu3 3ajad,
MPEJICTaBICHHBIX
y4HUTEIIeM, BBIOOD U3
HUX 3a/1a4
perpeccuu; 3alaHue
Ha aHanu3 rpadukoB
1 BBIOOp U3 HUX
TOT0, KOTOPBI
COOTBETCTBYET
MOJEIIH JINHEHHON
perpeccuu; aHaiau3
TOYeYHBIX rpadukjd
U BBIOOD Cpeliu HUX
Habopa JTaHHBIX,
MOAXOIAIINX AJIst
pelIeHus 3a/1a4uu
JIMHEVHOMN
perpeccuu; Co31aHnnue
MOJIETTU MAIlIMHHOTO
oOyuenus Ha Python.

Ipaxmuueckas:
pelieHue 3aaa4 (U3
MPEJICTaBICHHBIX
yUUTENIeM 3a/1a4) Ha




BbIOOp HaboOpa
JaHHBIX (110
rpadukam),
MOIXOASAIIUX IS
peleHus 3a1a4u
JIMHEWHOU
perpeccun; co3aHue
MOJIEJIA MAIIMHHOTO
oOyuenus Ha Python:
MO/JIeITb
npecKa3aHus eH
Ha KBapTHUPHI B
3aBHCHMOCTH OT
pa3IMYHBIX
apaMeTpOB.

Kommynuxayuonnas:
ydacTue BO
(bpoHTAIEHOM
00CyXJIeHUU
OCHOBHBIX BOTIPOCOB
TEMBI — JIMHEWHAs
byHKIIUA 1
JIMHEIHOE
ypaBHEHUE, KOTOPhIE
YK€ U3ydaauch B
Kypce MaTeMaTHKH;
00CyXICHHE 337129
1o rpadukam.

Pegpnexcusnas:
3aI10JIHCHHE JIUCTA
pediekcuu B KOHIIE

ypoka

4.5

Henuneiinrie
3aBUCUMOCTH

Coznanue, o0ydeHue
U OLIEHKa MOJIeNn
JMHEUHOM
perpeccuu,
BU3YaJIU3aIHs
naHHbIX Ha Python;
HEJIMHEWHBIE
byukuun, rpaduxu
dyHKIMH;
MOJIMHOMHAIIEHOE
npeoOpa3oBaHue
JIMHEWHOM perpeccuu

Ananumuueckas:
CO3JaHue MOJEIIN
JIMHEHMHOM
perpeccun Ha
OCHOBAHUH MPOCTOM
TaOJIMIIBI C TaHHBEIMHU
0 3apIuiaTtax
COTPY/AHHMKOB,
HaXOAIINXCS Ha
pa3HbIX
JIOJDKHOCTSAX;
HaIlFcaHue KoJa.

Ipaxmuueckas:
pelieHue 3a1a4 Ha
CO3JIaHuE MOJIENN




JIMHEWHOM
perpeccuu, OTBEThI
Ha BOIIPOCHI YUUTEIS
(moBTOpEHKE
Marepuaia
MaTE€MAaTHUKH);
BBITIOJTHCHHE
3a/1aHus Ha
MOJIMHOMHAIIBHYIO
perpeccuto,
HaIMCaHue KoJia Jis
MpeACKa3aHus
3HAYEHUs] HOBOU
MOJIENBIO U
MOCTPOEHUE
rpaduKOB UCXOHBIX
JAHHBIX U MOJICIIH.

Kommynuxayuonnas:
ydJacTHe BO
(bpoHTAIEHOM
00CYXICHHH,
OTBETHI HA BOITPOCHI
YUUTETIS.

Pegpnexcusnas:
3aI10JIHCHHE JINCTA
pediekcuu B KOHIIE

ypoka

4.6

Knaccuduxkanus.
Jloructnueckas
perpeccust

Knaccuduxarus,
JIOTUCTHYECKas
perpeccusl,
JIMHEHHBIN
KiaccudukaTop,
TUIIEPIUIOCKOCTb,
OuHapHas
KJaccudukanus,
MYIBTUKIIACCOBAS
KJ1accuuKaIusi;
JTUHEHHOE
ypaBHEHHUE,

KO3 UITUEHTHI
JIMHEWHOTO
ypaBHEHUS,
pacrooKeHNe TOUKH
OTHOCHTEIILHO
IIPSIMOH, OTCTYII
00BEKTa; CO3JIaHHUE,
oOyueHue 1 OlleHKa
MOJICITH

Ananumuueckas:
IOMCK OTBETOB Ha
poOJIeMHbIE
BOIIPOCHI U PEIICHUE
3a7a4 Ha dTare 2

ypokKa.

Ilpaxmuueckas:
OTBETHI HAa BOIIPOCHI,
oA00p IPUMEPOB
3a1a4y
KJIaccu(uKaImmy;
OTBETHI HA
npoOIeMHbIe
BOIIPOCHI IIPH
0O0BSICHEHUU HOBOTO
MaTepuaia; peleHne
3a/1a4 Ha
3aKperIeHUE HOBOTO
MaTepuaa 1o TeEME;
ydacTue BO




JIOTUCTUYECKON
perpeccuu

(bpoHTaTBHOMN
pabote Ha sTarne 3
ypoKa.

Kommynuxayuonnasa:
y4acTHe B
00CYXICHUU TECTa U
OCHOBHBIX MTOHSATHH
TEMEI;, OTBETHI Ha
BOIIPOCHI YUUTES.

Peghnexcusnas:
3aIl0JIHEHHE JIUCTA
pednexkcun B KOHIIE

ypoka

4.7

Knaccuduxkarnus.
Jloructnueckas
perpeccust

Marpura ommubox,
METPHUKH Ka4yeCTBa
JIOTUCTHYECKOH
perpeccun, MOJIenb
JIOTUCTHYECKOH
perpeccun Ha Python

Ananumuueckas:
IMOMCK OTBETOB Ha
BOIPOCHI YUUTES
pu 00CYXJIEHUN
METPHUK KauecTBa
JIOTUCTHYECKOM
perpeccuu;
CaMOCTOSITEIBHOE
COCTaBJIEHUE MOJIEIIN
JIOTHCTHYCCKOM
perpeccuu JuIst
MpeACKa3aHms
BEPOSITHOCTH B
ommkaiimue 10 et
HAIIEMUYECKOM
0oJIe3HU cep/ria 1o
Pa3IUYHBIM
MIPU3HAKAM.

Ilpaxmuueckas:
OTBETHI Ha BOIIPOCHI
YUUTES;
CaMOCTOITEIBHOE
COCTaBJIEHHE MOJIEIHN
JIOTHCTHYSCKOM
perpeccuu Jis
MpeACKa3aHus
BEpPOSITHOCTH B
ommxkaiine 10 mer
HUIIEeMHAYECKON
0ome3Hu cepra 1mno
pa3IMYHbIM
MpU3HAKAM.

KOMMyHuKaL!MOHHClﬂ.'




y4acTHe BO
dbpoHTaTHFHOM
00CYXKIEHUN METPUK
KauecTBa
JIOTUCTUYECKOMN
perpeccuu;

Peghnexcusnas:
3aIl0JIHEHHE JIUCTA
pednexkcun B KOHIIE

ypoka

4.8

JlepeBps penieHui.
Yacrs |

epeBo penienui,
JJIEMEHTHI JIEPEBHEB
(KOpeHb, JIUCTHS),
r1yOuHa JepeBa,
YKaJHBII AJITOPUTM,
aTpuOyT pa3oueHUs;
SHTponus, popmyna
Illernona,
BEPOSITHOCTb,
kputepuil J[xuHn

Ananumuueckas:
IMOMCK OTBETOB Ha
BOIIPOCHI YUUTES
pHu 00CYXJIEHUN
METPHUK KauecTBa
JIOTUCTHYECKOM
perpeccuu;
CaMOCTOSTEIBHOE
COCTaBJIEHUE MOJIEIIN
JIOTUCTHYECKOM
perpeccuu Juist
MpeACKa3aHms
BEpPOSITHOCTH B
ommxkaiimue 10 et
HAIIEMUAYECKOM
0oJIe3HU cep/ria 1o
Pa3IUYHBIM
MIPU3HAKAM.

Ilpakmuueckas:
OTBETHI HA BOIIPOCHI
YUUTEIIS,
CaMOCTOITEIBHOE
COCTaBJIEHHE MOJIEIHN
JIOTHCTHYSCKOM
perpeccuu Juist
MpeACKa3aHus
BEPOSITHOCTH B
ommkaiimne 10 ger
HUIIIEMHYECKON
0ome3Hu cepra 1mno
pa3INYHbIM
mpU3HAKaM

Kommynuxayuonnas:
y4acTue BO
bpoHTaTEHOM
00CyX/IeHUN METPUK
KavecTBa




JIOTUCTUYECKOU
perpeccuu;

Pegrexcusnas:
3aI0JITHEHUE JIUCTA
pednexkcun B KOHIIE

ypoKa

4.9

JlepeBps penieHui.
Yacts 2

Ananumuueckas.:
COCTaBJICHUE
anroputMa
MIPUHSATHS PELICHUI
(Ha mpumMepe Urpsl);
aHaJIn3 yueOHBIX
IIPUMEPOB JIepeBa
peLIeHuN.

IIpakmuueckas:
ydacTue B Urpe Ha
aHaJINU3 aJITOpUTMa
MIPUHSATHS PELICHUI
C TIOMOUIbIO
JIEPEBLEB,
WCCIIEJOBAHNE
KPUTEPUEB

s dexTuBHOCTH
pazOueHus Ha
IpuMepax.

Kommynuxayuonnas:
00CYyXICHHE TIPH
BBITIOJTHEHUH
3aJaHui B
MUKPOTPYIIIIE;
OTBETHI Ha BOIIPOCHI
yuuTens. Yyactue
BO (DpOHTAILHOM
00CYXKICHUH.

Pecghnexcusnas.
3aI10JIHCHHE JIUCTA
peduiekcun B KOHIIE

ypoKa

4.10

[Ipoekr «Pemenne
3a7a4u
KITacCU(UKAITAN

MamunHoe
obOyueHue ¢
YUYUTEJIEM, 3a/1aua
KIaccu(uKaImm,
METPHUKH OIEHKU
KauecTBa
KJ1accuUKaIii,

Ananumuyeckas:
BbIOOP METO/I0B
pelIeHHs 3a/1auu.

Ipaxmuueckas:
BBITIOJTHEHHE
MPaKTUYECKOTO




3TaIbl pa3padoTKu
MOACIN MAallTMHHOT'O
oOy4eHus1, aHAIIN3
JAHHBIX, CO3JaHUE U
00y4eHHre MOJIENH,

OLICHKA
3¢ (heKTUBHOCTH
paboThl MOAETH

3aJIaHus TI0
CO3/IaHUI0 MOJIETTH
MaIIHHHOTO
00yueHust

Peghnexcusnas: B
XOJI€ TIOJIBEJICHUS
UTOTOB CO3JIAaHUS U
00y4eHHsT MOIETN
MO.

Pasnen 1. BBenenne B HCKYyCCTBeHHBbIH MHTE/LIEKT (1 4/2 4)

VYuyamuecss JOJKHBI 3HaTh NOHATHE WH(OpPMaLUK, pasiuydne

«I/IHCI)OpMaIII/Iﬂ», «OAHHBIC».

VYyamuecs 10IKHBI YMETh:

MCXKAY MNOHATUAMUA

e TMPUBOAUTH NMPUMEPHI HH(POPMALMOHHBIX MPOLIECCOB B MPHUPOIE, OOLIECTBE, TEXHUUECKUX

CUCTEMaX;

e CTPYKTYpHpPOBaTh MH(POPMAIUIO, BBHIACIATH OCHOBHBIE MOHSATHUS M B3aUMOCBSI3U MEXIY

HHMH.

Pa3znes 2. AHAIN3 TaHHBIX B 3JIEKTPOHHBIX Ta0auuax (8 4/0 u)

Vyammecs JOJIDKHBI 3HATb:

e BO3MOJXHOCTH DJICKTPOHHBIX Ta6J'II/II_I I XpaHCHUS, aHaJIM3a U ITPCACTABICHUA JaHHBIX

Yuyanuecs J0JKHBI YMETh:

e BBOJUTDH U PCAAKTUPOBATL JAHHLIC B 3JICKTPOHHBIX Ta6nnuax;

e  BbBIINIOJIHATHE BBIYUCIICHUSA C IMMOMOHIBIO JJICKTPOHHBIX Ta6J'II/II_I; OpeaACTaBJIATL JAHHBIC B

BUJIE TarpaMM M rpauKoB.

Pazgen 3. OcHoBbl nporpammupoBanns Ha Python (12 4/12 4)

VYyanuecs J0IKHBI 3HATh:

e TIOHATHUSA «AITOPUTM», KUCIIOJHHUTCIIB)», KCUCTEMA KOMAH UCIIOJITHUTCIIA» ]



OCHOBHBIE AJITOPUTMUYECKUE CTPYKTYPBI: CIIEIOBAHNE, BETBJIICHUE, LIUKII,
peanu3alio  OCHOBHBIX  aNTOPUTMHYECKHX  CTPYKTYp B  BBIODAaHHOM  SI3BIKE

IIPOrpaMMHUPOBAHUS.

VYyamuecs 10KHBI YMETh:

COCTAaBJIATH AaJNTOPUTMBl JUIS PEHICHUS MPOCTBHIX 33Jad B CIOBECHOW ¢opme, Ha
QITOPUTMUYECKOM S3bIKE U HA BBIOPAHHOM SI3bIKE MPOrPaMMHUPOBAHUS;

BBITIOJIHATH TPACCUPOBKY AIITOPUTMA;

IIPOTPaMMHUPOBATh  HECJOKHBIE JIMHEHHBIE, Pa3BETBIAIOIIMECS W [UKINYECKUE

QJITOPUTMBI Ha BEIOPAHHOM $13bIKE TPOIPAaMMUPOBAHHUSL.

Pa3nen 4. Ananu3 nanupix Ha Python (0 4/8 4)

VYuammecs qOJHKHBI 3HATh:

HNOHATUA  «KMOJICIIb», ((I/IH(l)OpMaHI/IOHHaH MoOACIb», «MaTreMaTH4YCCKasd  MOJICIIb),
«IJaHHBIC), «0oJIBIIINE JaHHBIC», «KCTaTUCTUKA», «OIIMUCATCIIbHAsA CTaTHUCTUKA,

3Tanbl pa3pabOTKU U UCCIIET0BAHUS KOMITBIOTEPHOM MaTeMaTH4eCKOH MOJIEIH.

Vyamuecs AOJIKHBI YMCTh!

PE€AIN30BbIBATh BHIYHCICHUA onucaTeJIbHOM CTaTUCTUKH,

CTPOHUTH U UCCIICA0BATH IIPOCTHIC KOMIIBIOTECPHEBIC I/IH(l)OpMaI_[I/IOHHBIC MOACIIN.

Pa3znen 12. BBenenue B mammnHoe o0yuyenue Ha Python (0 4/10 v)

VYuaiuecs J0JKHBI 3HATD:

KJ'IaCCI/I(bI/IKaI_[I/IIO MCTOJOB MAallTMHHOT'O O6y‘leHI/IH;

OCHOBHBIC aJITOPUTMBbI 06y‘~IeHI/I$I C YUUTCJIEM .

Yyamuecs J0KHBL YMETh:

CO3J1aBaTh pCrpeCCUOHHLIC MO/JICIIN,

BBIIIOJIHATH MMPOTHO3WUPOBAHUC.



Conepxanue Kypca

B aroMm pasgene comepKUTCA TEMATUYECKOE IIAHUPOBAHUE U NIEPEYCHb INIAHUPYEMBIX
pe3yJbTaTOB OCBOEHHUS IPOrpaMMbl (MTOTOB WM3y4YeHMsI OTHeNbHbIX TeM). [lpuBoastcs nBa
BapuaHTa IUIAaHUPOBaHMs 3aHATUH. [lepBbli BapuaHT paccuMTaH Ha MHUHUMAJIbHBIA y4eOHBIH

iad. Bropoii BapuaHT paccunTaH Ha PacIIMpPEHHBIN yueOHBIH Mi1aH.

[IepBo¥i TONIOJIHUTENBEHOM LEIBIO U3YUEHUs PACIIUPEHHOTO Kypca SIBJISETCS TOCTHKEHUE
OOJIBIIMHCTBOM yYalllUXCsS TOBBIIIEHHOTO (TMPOJAYKTUBHOIO) YPOBHS OCBOEHMSI Y4eOHOTO
Marepuana. YUeOHUKH YpOBHA UIsi 7-9 KilaccoB 00ECIEUMBAIOT HEOOXOTUMBIN HJIsi ATOTO

y4€OHBIN U TUAAKTHYECKUM MaTepual.

BTopoit 10mOJIHUTENBEHON LENbI0 U3YUEHNs PACIIMPEHHOTO Kypca SIBISETCS MOArOTOBKA

ydamuxcs K oJIMMIInagaM, KOHKypcaM B o0nacTH aHaau3a JaHHBbIX 1 MalllTUHHOT'O 06yquH$[.

JlomoHUTEbHOE Y4eOHOE BpeMsi B pACIIMPEHHOM BapHaHTE Kypca B OCHOBHOM
OT/JaeTcs mpakTuueckor padore. [Ipu pacimmpeHHOM BapraHTe yd4eOHOTO MUIaHa OO0JIbIIast YacTh

(unn Bce) 3a1aHUi MOJKET BBITIOIHSITHCSI BO BPEMsI YPOKOB I0/1 PYKOBOJCTBOM yUHUTEIIS.

HepequL INIAaHUPYEMBIX PE3YIbTaTOB OCBOCHHA IIPOTIPaAMMBI SABJIACTCA €CAMHBIM KaK JJId
MWHHMAJIBHOI'O, TaK MW JIA yl"J'IY6J'IeHHOFO BapuaHTa yqe6Hor0 IJIAHUPOBAHUA. Pazauumne
AOJIDKHO IMPOSABUTHECA B CTCIICHU FJ'IY6I/IHBI U Kadye€CTBa OCBOCHHUS TCOPETHYCCKOTO MaTc€pHalia U

MOJIYYCHHBIX MPAKTUYCCKUX HABBIKOB.



TemaTHueckoe INIAaHUPOBaAHHE

Taoauua 4

MuHuMAaJbHBIH BADUAHT Y4eOHOI0 IJIaHa

Tema

KoaunuyecTBo yacoB

BBenenue B I/ICKyCCTBeHHbIﬁ HHTC/JICKT

1 BBeneHne B HCKyCCTBEHHBIN UHTEIJIEKT 1

Hroro no paszneny 1
AHaJIM3 JaHHBIX B 3JIEKTPOHHBIX TA0JIHIAX

2 Hayka o nanubix. bonbiime qanseie 1

3 OmnucarenpHas craTucTuka. TaOauvHbIe 1
JTaHHbIE

4 O06paboTKa TaHHBIX CPEACTBAMU AJICKTPOHHOU 1
TaOJINIIBI

5 OO6paboTka naHHbIX. [lepBUYHBII aHAN3 1

6 Busyanuzanus qaHHBIX 1

7 CraTUCTHUYECKUI aHAIN3 JAHHBIX. 1
Koppenauunonnsiit anamus

8 CTaTUCTHUECKUN aHaIU3 HaHHBIX. JINHEHHbIN 1
pErpecCHOHHBIN aHaTn3

9 [Ipoext «CTaTUCTHUECKUN METO] aHAIIN3a 1
JTAHHBIX)
Hroro mo pasneny 8

OcHoBbl nporpammuposBanus Ha Python

10 Anroput™sl 1 ucnionHuTenu. CriocoOsl 3anucu 1
QITOPUTMOB

11 OO11re cBeeHUs O S3bIKE POrPaMMHUPOBAHUS 1

Python




12 Opranu3anus BBOJIa U BEIBOJIA JIAHHBIX 1
13 AnropurMuueckasi KOHCTPYKLIMS 1
«CJIEI0BAHUEY
14 [IporpaMMupoBaHr€e TMHENHBIX aJITOPUTMOB 1
15 ANropuTMHYECKast KOHCTPYKLHS «BETBICHHUE) 1
16 [omnas popma BeTBICHHUS 1
17 [IporpaMMmupoBaHr€e pa3BETBISAIOIINXCS 1
AJITOPUTMOB. Y CIIOBHBIM OTIEPATOP
18 [IpocTeie 1 cOCTaBHBIE YCIOBUS 1
19 ANropuTMHAYECKast KOHCTPYKLHUS 1
«moBTOpeHuey. [IporpaMMupoBanue UKIOB C
3aJlaHHBIM YCJIOBUEM IPOAOJLKEHUS PabOThI
20 [IporpamMmupoBaHye IUKIOB C 33/1aHHBIM 1
YUCIIOM MMOBTOPEHUI
21 [TpoekT «PaznuyHbie BapUaHThI 1
IIPOrpaMMHPOBAHUS [IUKJINYECKOTO
JITOPUTMa»
22 [Ipoext «Hauana mporpaMMupoBaHuUs Ha 1
Python»
HToro no pazaeny 13
UTOro 21




Tao6auua 5

Yruy0aeHHbIi BapuaHT y4eOHOI0 IJIaHa

Ne Tema KosmnyecTBo yacos
BBeneHnne B HCKYCCTBEHHBII HHTEJIEKT

1 BBenieHne B HCKYCCTBEHHBIN MHTEIJIEKT 1

2 PoJb NCKYCCTBEHHOTO MHTEIJICKTA B KH3HH 1
YeJI0BeKa: dTHKA U PETYINPOBAHUT
Hroro no pazneny 2

OcHoBbl nporpammuposBanust Ha Python

3 Anroput™mbl ¥ ucioJHUTE M. CriocoObl 3anucu 1
AJITOPUTMOB

4 OO6mue cBeAeHUS O SI3bIKE MTPOrpaMMHUPOBAHUS 1
Python

5 Opranu3zanus BBOJIa U BBIBOJIA JAHHBIX 1

6 AnropuTMHUUYEcKasi KOHCTPYKIIUS «CIICT0OBAHUEY 1

7 [IporpamMmupoBaHue TUHEHHBIX aITOPUTMOB 1

8 AnroputMuyecKkasi KOHCTPYKIIHS «BETBICHUE) 1

9 [Tonnas hopma BeTBICHUS 1

10 [IporpamMmmupoBaHue pa3BETBISIOMIUXCS 1
AJITOPUTMOB. Y CIIOBHBIM OIIEpaTOP

11 [IpocThie U coCTaBHbBIE YCIOBUS 1

12 ANropuTMHYECKasi KOHCTPYKIIHS «ITOBTOPEHHUEY. 1
[IporpamMmmupoBaHue UKIOB C 33IaHHBIM YCIIOBUEM
MIPOJIOJIKEHHS paOOTHI

13 [IporpaMmmupoBaHye IMUKIIOB C 3aJJaHHBIM YHCIIOM 1
IIOBTOPEHUN

14 [IpoexT «Paznu4HbpIe BapUaHThI IPOTPAMMUPOBAHUS 1
[UKITUYECKOTO aJTOPUTMa)




15 [Ipoext «Hauana nporpaMmmMupoBaHus» 1
Hroro no pasneny 13
AHajm3 naHubix Ha Python
16 Hayxka o nannbix. CTpyKTYpbl JaHHBIX 1
17 Pa6ora co cnuckamu Python 1
18 bubnnorexku Python. bubnnorexa Pandas 1
19 Crpykryps! nanHbix B Pandas 1
20 Crpykrypa nannbix Dataframe 1
21 bazoBslie oneparuu ¢ Habopamu TaHHBIX 1
22 OnwucarenpHasi CTaTUCTHKA 1
23 Busyanu3zanus 1aHHbBIX 1
24 [IpoekTt «MccnenoBanne nanHbIx». Yacts 1 1
25 [Ipoekt «MccnenoBanne nanHbIX». YacTs 2 1
26 [Ipoext «Python ans Data Science» (O600menue u 1
cucTeMaTH3alys OCHOBHBIX IIOHATHUI TE€MbI)
HToro no pazaeny 11
BBenenne B mammunHoe o0yuyenue Ha Python
27 [TonsiTHE U BUIBI MAIIIMHHOTO OOyYEHUS 1
28 Ananus u BU3yanu3anus JaHHbIX Ha Python 1
(moBTOpEHUE)
29 bubnuorekn MalinHHOTO 00y4YeHHUs 1
30 JIuneiinas perpeccust 1
31 Henunelinble 3aBucuMocTr 1
32 Knaccugukanus. Jlorucruyeckas perpeccust 1
33 Knaccugukanus. Jloructudeckas perpeccus 1




34 HepeBbs pemennid. Yacts 1 1
35 Hepesbs peniennii. YacTp 2 1
36 [Ipoext «Pemienune 3amaun knaccuukamum» 1
Hroro no pa3neny 10
UTOoro 36

Opranu3zanuoOHHO-NIearoruyecKme yCJ0OBHs Peaju3anumn Kypca

Jlnst  peanmu3aiuu Kypca Ha OCHOBE TIPOTpaMMbl  HEOOXOJUMO HAJIMYKE CIEAYIONINX

KOMIIOHCHTOB:

e KOMIIBIOTEPHI, PACIOJOKEHHbIE B KOMITBIOTEPHOM KJIaCCe M KOMITBIOTEpHOE pabouee
MECTO YYUTEIIS, IOIKITFOUEHHbBIE K ceT MIHTepHeT, MPOEeKIMOHHOE 000PYI0BaHHE;

e THUIIOBOE TMpOTpaMMHOE oOecredeHue, MpuMeHseMoe o0meo0pa3oBaTeIbHBIMU
OpraHu3aIusIMH;

e uHTErpupoBaHHas cpena pazpadotku (IDE) mis Python;

e Jupyter Notebooks.

@®opMbI ATTECTALMHA

Bce pasmensl mpenmosiaraloT BBIMOJIHEHHE M 3aIIUTy MPOEKTOB. [IpoekTel mo cBoeit
JIUIAKTUYECKON CYIIHOCTH HaleleHbl Ha (OPMHUPOBAHUE CIIOCOOHOCTEH, IO3BOJISIFOIINX
3¢ deKTUBHO NIEHCTBOBATh B peajbHON XU3HEHHOW cutyauuu. OOnagas UMU, ydaluecss MOTYT
aIalITUPOBATHCSI K U3MEHSIOIIUMCSI YCIOBHUSAM, OPUEHTUPOBATHCA B Pa3HOOOPA3HBIX CUTYAIUSX,

pa6OTaTL B KOMaHZEC.

HpI/I pa60Te HaZ MPOCKTOM MOABIIACTCA HCKIIIOUUTCIIbHAsA BO3MOKHOCTD (I)OpMI/IpOBaHI/IH
Yy ydamuxcsa KOMIICTCHTHOCTHU Pa3pCHICHUA npo6neM (HOCKOHLKy 00s13aTeNbHBIM YCIOBUEM
peam3anun METOZa MPOCKTOB B MIKOJIC ABJIIACTCA PCIICHHUC YyUYallITUMCHA COOCTBEHHBIX HpO6HeM
cpeacrBaMu HpOCKTa), a TaKKe OCBOCHHE CIOCOOOB ACATCIBHOCTH, COCTaBJIAIOIINX

KOMMYHHUKATHBHYIO U I/IH(I)OpMaI_II/IOHHYIO KOMIICTCHTHOCTH.



Kaxxnplii mpoekT mpeanosnaraeT NoJydyeHUE Kakoro-inbo mpoaykra. B mpemmaraemeix

IIPOEKTAaxX 3TO IPOrPaMMHBIN IPOAYKT, PEIIAIONIUI Ty UM UHYIO 3aJa4y.

Takue mpoekthl kak «MccnenmoBanue gaHHbX», «Python mns Data Sciencey, «Pemienue
3aJ1a4M KJIacCU(UKAIMI» SBIISIOTCS MEXKIPEIMETHBIMH, B OTINYHE OT MOHOTIPOEKTOB, YACTUIHO
BBINOJIHSIOTCS. BO BHEYPOYHOE BpEMS M TMOJ PYKOBOJCTBOM HECKOJIBKHUX CIIELUAIUCTOB B
pa3NMYHBIX O0MacTAX 3HaHWs. Takue TMPOCKTHl TPEOYIOT OYeHb KBATH(PHUIIMPOBAHHOU
KOOPJAMHAIIMU CO CTOPOHBI CHEIUAIMCTOB M CIAKEHHOW pabOThl MHOTHX TBOPYECKHUX TPYIII.
MexnpeaMeTHbIe TMPOEKTHI MOTYT OBITh Kak HEOOJBIINMH, 3aTPardBarOIIMMU JBa-TPU
npeaMeTa, TaK U HAMpaBICHHBIMU Ha PEIICHHE TOCTATOYHO CJIOXHBIX MpoOeM, TpeOyrommx

COJIepXKaTeIHbHON MHTErpallii MHOTUX 00JIacTeil 3HaHUS.
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