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HNOACHUTEJIBHASA 3AIIUCKA

[Iporpamma kypca «VICKyCCTBEHHBIM MHTEIUIEKT» COCTaBji€Ha Jisi 5—8 KjIaccoB B
coorBerctBUM ¢ TpeboBanusmMu DI'OC  ocHoBHOro obmero oOpa3oBanusi (IpUKas
Munnpocsemenuss Ne287 ot 31 mas 2021 r.), ¢ yd4eroM MPEEMCTBEHHOCTH MPOrPaMM
HAYaJIbHOTO, OCHOBHOTO M cpeaHero obmero oOpaszoBanus. IIporpamma mpenHasHaueHa ajs
MPOJOHKEHHSI 00YYeHHsI OCHOBAaM MCKYCCTBEHHOTO HMHTEIUIEKTa M OPUEHTHPOBAaHA Ha aHalU3
JAHHBIX, BBEJICHHE B MAaIIMHHOE 0OydeHHe Ha 0a30BOM M yIIIyOJIEHHOM YpOBHE. 3a MOCIETHHUE
JECSATUIIETUSI BO MHOTUX O0JIACTSAX HAYKU M MHIIYCTPUU CTAaJIM HAKAIUIMBATHCS OOJBIINE 00bEMbI
JTAHHBIX, & TAKKE CTATU Pa3BUBATHCS METOJbI MAIIMHHOTO OOYYEHHUS, TIO3BOJISIONINE U3BIICKATh
U3 9TUX JaHHBIX 3HAHUS U SKOHOMUYECKYIO MOJIb3Y.

st 6a30BOTO YpOBHSI HMPOTPaMMOM MPETyCMOTPEH TMPOIEACBTUYESCKUN pa3/ieN aHaIn3a
JAHHBIX B 2JIEKTPOHHBIX Tabiuuax. EMuHbIM copepkaHueM KypcoB 0a30BOro M yriIyOJIEHHOTO
YpOBHEN SBJISIOTCS OCHOBBI NporpammupoBaHus Ha Python, ananu3 nannsix Ha Python. [lns
yrayOJIeHHOTO YPOBHSI MPOTrpaMMOM MPEIyCMOTPEHO BBEIECHHWE B MaIIMHHOE OOydeHue Ha
Python. OcHoBormonararomieid TeMol SBISICTCST BBEJIECHHUE B TIporpammupoBanue Ha Python.
CdopmupoBaHHbIe y yJalluxcsl 3HAHUS M yYMEHHUS B oOnacTu mporpaMmmupoBanus Ha Python
OyIyT B JaJIbHEHMINIEM WCIOJIb30BAaHbI MPH M3YyUYEHUM aHAIM3a JIAaHHBIX HA CTYNEHU OCHOBHOTO
oOmiero oOpa3oBaHUs W MalIMHHOTO OOY4YeHHs Ha CTYNEHU cpefaHero oOuiero oOpa3zoBaHUS.
Data Science — oxHa M3 caMbIX MPOTPECCUBHBIX O0JIACTEH B MPOrPaAMMHPOBAHHH CETOJHS, a
Python — camplii mOmyNsApHBIA W PACIPOCTPAHEHHBIN SI3BIK, HMCIOIb3YEMbIH Ul aHaIM3a
nanHbix. He yauBUTEnsHO, UTO ABE 3TH OOJACTH 3HAHHMMI aKTHBHO M3Y4alOTCS M MPUMEHSIOTCS
CHEIHUAIMCTAaMU ISl TOCTPOEHUS TMPEAUKTUBHBIX MOJENel, BU3yalIU3allMd U pPadOTHl C
nanHbIMU. Kypc 1O3BOJIUT ydJaluMcsi OCBOUTh OCHOBHBIE MHCTPYMEHTBI PabOThI U MIPUCTYIUTD
K IOCTPOCHHUIO Mojiesiel u paboTe ¢ JaHHBIMU. B Xo1e ocBoeHHs yuyeOHOro marepuania Kypcea y
ydamuxcs GOpMHUPYETCs] YCTOWYUBBIM HMHTEpPEC K M3YYCHHUIO JTAHHOW TEMBbI U 3aKJIabIBacTCs
0aza a7 TPOAOKEHUS HW3YYEHHS METOJIOB MAIIMHHOTO OOy4YeHHUs Ha CTYNEHH CPEIHEro
o01ero o6pa3oBaHusI.

[Tporpamma pa3paboTaHa B COOTBETCTBHHM C OJHUM M3 TUAAKTHUYECKUX MPHUHIIUIOB —
MPUHIUMIIOM TpeeMcTBeHHOCTU. Cojiep)KaHue MpPOrpaMMbl HAXOAUTCS B TECHOM CBSI3U C
MaTepuaioM Ui HAayalbHOTO 00Iero oOpa3oBaHMs, a TakKe SBISETCS HEOOXOAMMBIM IS
MOCTIEAYIOLIET0 U3yUeHUsl Ha CTYNEHHM CpeHEero oOIero oopazoBaHus. JTO — JUHUS SI3bIKa
nporpamMmmupoBanus Python, ocBoeHrne KOTOpPOro HauMHAETCSl B OCHOBHOMW IIKOJIE, M CKBO3HAA
JUHUS MAIIMHHOTO 00y4YeHHUsI, OCBOEHHE KOTOPOTO HAYMHAETCS Ha MPOIEIEBTHUYECKOM YPOBHE B
HayaJIbHOW U OCHOBHOM LIKOJI€ ¥ IIPOJOJIKAETCS Jajiee B CPEHEH IIKOJIE.

K 3aBepiienuro o0y4deHUs MO MPOrpaMMe ydamuecs AOJKHBI MOHUMATh aKTyaJIbHOCTb
aHaJM3a JaHHBIX, €r0 OCHOBHBIC 00JACTH MPHMEHEHUsS U MeTOoAbl peanu3anuu. [Iporpamma
IpeJoaraer, 4yTo y yyaumxcs Oyzner copMHpoOBaHO LIETOCTHOE MpPEJCTaBICHUE 00 aHalln3e
JTAHHBIX, pean3allii METOJIOB aHalln3a JaHHBIX Ha si3bike Python, ero cdepax npumeneHus.

Jauubrii Kypc onupaercs Ha (yHIaMEHTAIbHbBIE TUAAKTHUYECKHUE MPUHIIUIBI, TAaKHE Kak
MPaKTUKO-OPUEHTUPOBAHHOCTh, HAYYHOCTbh U JIOCTYIHOCTb, II€JIOCTHOCTh U HEMPEPHIBHOCTD, a
Tak’ke HWHHOBAIlMOHHBIE METOJbl MPOOJIEMHO-PA3BUBAIOIIEIO U CMEIIAaHHOTO OO0y4YeHUs,
MPOrpaMMHO-TIPOEKTHOTO M MCCIEIOBATENbCKOIO MOAXOAOB. B  KOHIE KaXaoro ypoka
MPUCYTCTBYIOT BOMPOCHI M 3aJaHUsI, MHOTHE W3 KOTOPHIX OPHEHTHPOBAHBI Ha KOJJIEKTUBHOE
o0OcyXJeHIe, TUCKYCCUH, BEIPAOOTKY KOJJIEKTUBHOTO MHEHHSI.

Oco0oe MecTo B pealu3alliy NporpamMmbl OTBOJUTCS BHUAEOJIEKIMSAM, OHJIANH-pecypcawm,
TpeHaxkepaMm. Bce 3To co3gaer HeoOXoANMbIE YCIOBUS Al GOPMHUPOBAHUS CaMOCTOSITEIBHOCTH
B IUIAHUPOBAaHUM Y4eOHOH JAESITETbHOCTH, B OpraHU3alMd y4eOHOTrO COTPYJHUYECTBA, B
pacmpeieieHuu poJieil TpH pelieHuHr y4eOHBIX 3amad U mpobiem. HeoThemiieMoil 4acThio
MIPOrPaMMBI SIBJIIETCS IPOEKTHAS JESTEIbHOCTh 00yUYaIOIUXCSl.

W3ydeHne pa3mUYHBIX aCIeKTOB aHAllM3a JAHHBIX MO3BOJUT COPMHUPOBATH Y YUALTUXCS
CIIOCOOHOCTh K aHAJIMTUYECKOM W TPOTHOCTUYECKOW JAestenbHOCTH. I[loMck OTBETOB Ha
npoOJIEeMHBIE  BOMPOCHI,  pEIIEHHWE  MPOOIEMHBIX W HCCIENOBATEIIbCKUX  3aJlaHuM,



UHTETPUPOBAHHBIX B COJEp)KaHHE, HANpaBJIEeHO HAa (POPMHUPOBAHUE Y YUYAIIMXCS LEIOCTHOTO
CUCTEMHOI'0 MBIIIJICHUS, KOTOPOE MO3BOJIUT UM OLEHUTH COPMUPOBAHHBIN KPYT MOCTOSIHHBIX
MHTEPECOB U OCYIIECTBUTh OCO3HAHHBIN BHIOOp NanbHEHIIeH oOpa3oBaTeNbHON TPACKTOPHH H
po(hecCHOHATBHOTO CaMOOTIPEIETICHUS.

Hess u 3agaum Kypca. [1aBHas 1enb Kypca — JaTh ydaluMcsi 6a30BOe MpeICTaBlICHUE
00 aHanM3e MaHHBIX W peaju3allid OCHOBHBIX METOJOB aHaliu3a JaHHBIX W MAalIMHHOIO
oOydeHus (s yriyOJieHHOrO ypoBHs) Ha si3bike Python, MO3HaKOMHTH C TEPMHHOIOTHEH
MCKYCCTBEHHOTO MHTEJUIEKTa U HAYYUTh MPUMEHATh HEKOTOPBIE U3 €r0 METOJOB JUIsl PELICHUS
IIPAKTUYECKUX 3ajau.

HeaeBasi ayquropus Kypca. Yuamniuecs 5—8 KiaccoB 0011eo0pa3oBaTeIbHbIX MKOJ.

Mecto Kkypca «lIcKycCTBEHHBI UWHTEIJIEKT» B Yy4yeOHOM IUIaHE. YPOKHU Kypca
«/CKyCCTBEHHBIM HMHTEUIEKT» MOIYT MPOBOJMTBCA B 5, 6, 7 M 8§ Kiaccax B KauecTBe
(akyJIbTaTUBHOIO Kypca WM KPYKKa.

LleHHOCTHBIE OPUEHTHUPHI COAEPKAHUSA U PeATU3ALUU POTrPaAMMBbI

CopepxaHue MporpaMMbl HOCUT MEXIUCUUIUIMHAPDHBIA Xapakrep. EcTecTBeHHBIM
00pa3oM BBIIVIIIUT €ro BO3MOXKHAs HHTErpanusl ¢ JUCHUILUIMHAMHU IPEAMETHON 00s1acTu
«Matematuka U MHpOpMaTHKa». Pa3BuUTHE JIOTMYECKOTO U AITOPUTMHUYECKOTO MBIIIICHHUS,
OCYIIECTBIIIEMOE Ha YPOKax IO OJTUM JUCHMIUIMHAM, CIYXHT 3aaade (HOpMUPOBAHHS
HE00X0/IMMOW OCHOBBI, Ha KOTOPOil B AajbHENIIeM OyJeT OCYLIECTBIEH NepexXo/l K MAIMHHOMY
00Yy4YEHHIO Ha CTYIIEHU CPEIHEro 00IIero oOpa3oBaHusl.

Yepes ucnonb30BaHUE PA3JIMYHBIX JAaTACETOB U aHAJIN3 JAHHBIX CUHTE3UPYIOTCS 3HAHUS U
YMEHUS yJaIuXxcs, MOJy9eHHbIe IMU Ha ypoKax reorpaduu, Gu3nKu, ONOJIOTHH U IPYTHX.

HeoTbemieMoil 4acTbio IpOrpaMMBl SIBIISI€TCS peain3alus IPOEKTHOTO MeTo/1a 00yUeHHSL.
[Iporpammoii TIpenyCMOTPEHO BBINOTHEHUE TAKUX MPOEKTOB Kak «CTaTHCTUYECKHH METO.
aHalM3a JaHHbIX», «Pa3nuuHble BapHaHTBl NMPOrPAMMUPOBAHMS LUKINYECKOTO AITOPUTMAay,
«Hauana nporpammupoBanusi Ha Python». IlpoekTsl mo cBoed AMIAKTUYECKOH CYIIHOCTH
HalleJIeHbl Ha (OPMHMPOBAHUE CIOCOOHOCTEH, MO3BOJAIONIMX 3((EKTUBHO IEeHCTBOBATH B
peasibHOM JKM3HEHHON cuTyauuu. OOnmagas WMH, Yydalquecss MOTYT aJalTUpOBaThCsi K
U3MEHSIOMIMMCST  YCIIOBUSIM, OPHEHTHPOBATbCS B Pa3HOOOpasHBIX CUTyalusxX, paboTaTh B
KOMaH/IE.

[Tpu paboTe HaJl MPOEKTOM MOSBISIETCS UCKIIOUYNUTENbHAS BO3MOKHOCTh (DOPMUPOBAHUS Y
yyalmxcs KOMIETEHTHOCTH pa3peuieHus MpodsieM (IIOCKOJIbKY 00s3aTelbHbIM YCIOBUEM
peanu3aly MeToJa MPOEKTOB B LIKOJIE SIBJISETCS PELICHUE yJyalluMCsl COOCTBEHHBIX MpoOieM
CpPEeICTBAaMHU TMPOEKTa), a TakXKe OCBOCHHE CIOCOOOB JAESITENbHOCTH, COCTAaBIISIFOIIMX
KOMMYHHUKATHBHYIO 1 HH(POPMAIIMOHHYIO KOMIIETEHTHOCTH.

IIVTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O KYPCA

®I'OC ycranaBnuBaeT TpeOOBaHUS K pe3yabTaTaM OCBOCHHUS OOYYArOIIMMHKCS OCHOBHOM
00pa3zoBaTeNbHOW TPOTPAMMBI CPEIHETO OOIIeTr0 00pa30oBaHUA: JHUYHOCTHBIM pe3yJbTaTaM
(Tabmuua 1); MeTanpeaAMETHBIM pe3ynbTaTaM (Tabnuia 2); NpeAMETHBIM pe3yiabTaTaM (Tabmuia

3).



Taoauna 1
JIMYHOCTHBIE Pe3yJbTAThI

Tpedosanue ®PIrOC!

Yem gocTuraercs

JIMuHOCTHBIE pe3yNabTaThl, 00eCIICUNBAIOIINE
aJlanTaluio 00yJaronerocs K NU3MEHs0IUMCS
YCJIOBHSIM COLIMAJIBHOM U IPUPOIJHOU CPEbL:
YMEHHE PaclO3HaBaTh KOHKPETHBIE IPUMEPHI
IIOHATUSA 110 XapaKTEPHBIM IIPU3HAKaM,
BBITOJIHATH ONEPALMH B COOTBETCTBUU C
OIIPEIEICHUEM U IIPOCTEUIIMMHU CBOMCTBAMU
MOHSTHS, KOHKPETU3UPOBATh NIOHATHE
IIpUMEpaMH, UCIO0JIb30BaTh IIOHATUE U €T0
CBOICTBa IIpU PEUICHUHU 3a/1a4, a TAKXKe
OIEPUPOBATH TEPMUHAMU U IIPEACTABICHUSIMU B
00J1aCTH KOHIENIIUN YCTOWYUBOIO Pa3BUTHS

Pa3nensl

«BBelieHHE B HCKYCCTBEHHBIN UHTEIIIEKTY,
«OcHOBBI IporpammupoBanus Ha Pythony,
«AHaJIN3 JaHHBIX B 3JIEKTPOHHBIX
Ta0aMIax» (MUHUMAJIbHBINA BapUaHT
y4eOHOT0 IJ1aHa),

«AHnanu3 nja"HbIX Ha Pythony, «BBenenue B
MalMHHOe o0yuyeHue Ha Python»
(yrmyOneHHBIN BapHaHT yueOHOro IJiaHa)

HCHHOCTI/I HAay4YHOI'O ITIO3HAHMUA:

OBJIaICHUEC OCHOBHBIMHU HAaBbBIKaMH
HCCIICIOBATCIbLCKOM ACATCIIBHOCTH, YCTAHOBKA
Ha OCMBICJICHHC OIIbITAQ, Ha6J'IIO,Z[CHI/II7I,
IMMOCTYIIKOB U CTPECMIICHUEC COBCPIICHCTBOBATD
IMYTU AOCTHKCHUSA MHANBUAYAJIbHOT'O U
KOJITICKTUBHOI'O 6JIaI‘OHOJIyT~II/I$[

Paznienbl «AHaNM3 TaHHBIX B DJIEKTPOHHBIX
Tabnuax» (MUHUMaIbHBIA BAPHAHT
yueOHOro Ij1aHa),

«Ananu3 nanneix Ha Pythony, «BBenenue
B MammHHOe 00y4enue Ha Pythony
(yrmyOneHHbIN BapraHT yuyeOHOrO I1aHa)

Taoanma 2
MeTtanpeamMeTHblie pe3yabTaThl

Tpedosanne PI'OC

Yem gocTuraercs

YMeHue caMOCTOSATEIHHO TUIAHUPOBATh ITYTH
JOCTHKEHHUS 1IeTTH, B TOM YHCTIe
IbTepHATHBHBIC, OCO3HAHHO BHIOMPATH
Hauboee 3 pekTUBHBIE CIOCOOBI peIIeHHUS
y4eOHBIX U MIO3HABATEIHHBIX 3a/1a4.

HpOeKTHHC 3aJaHusg

YMeHue o1eHnBaTh MPaBUILHOCTh
BBITIOJTHEHUS y4eOHOM 3a1a4u, COOCTBEHHBIC
BO3MOKHOCTH €€ PEIICHHUS.

Paznienbl «AHaNM3 TaHHBIX B AJIEKTPOHHBIX
Tabnuuax», «AHanu3 1aHHbIX Ha Python»

YMeHnue onpenensaTh NOHATHS, CO31aBaTh
0000111eHNS, YCTaHABINBATh AHAJIOTHH,
KJaccu(uIupoBaTh, yCTaHABIUBATh
MIPUYHUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTD
JIOTUYECKHUE PACCYXACHUSI, YMO3AKIIOUEHUS
(MHIYKTUBHBIE, J€TyKTUBHBIE U 1O aHAJIOTHH)
U J1€71aTh BBIBOJBI.

Paznienbl «AHaNM3 TaHHBIX B AJIEKTPOHHBIX
Tabnuuax», «AHanu3 1aHHbIX Ha Python»

YMeHnue co3naBaTh, IPUMEHSTh U
HpGOGpaSOBBIBaTB 3HaKHU U CUMBOJIBI, MOACIIN 1
CXEMBI JIsl peIIeHUs YICOHBIX 1
IIO3HABATCJIBHBIX 3a/1a4.

Pa3l[€J'H>I ((AHaJII/IB JTAHHBIX B BHGKTPOHHLIX
Tabnuiaxy», «AHanu3 1aHHbIX Ha Pythony




dopMupoBaHHUE U Pa3BUTHE KOMIIETCHTHOCTH B
obmactu ucnons3zoBanus UKT (UKT-
KOMITCTCHIIHH ).

Paznenbl «AHanu3 TaHHBIX B 3JIEKTPOHHBIX
Ta0JIMIIax»,
«AnHanu3 naHHbBIX Ha Pythony

Taoauma 3
IIpeaMeTHbIE pe3ybTATHI

TpedoBanne PI'OC

Yem gocTuraercs

®dopmupoBaHrue HHPOPMAITMOHHON U
AITOPUTMUYECKON KYJIBTYPHI, (OpMUpOBaHUE
MPEJICTABICHUS O KOMIIBIOTEPE Kak
YHHUBEPCATHLHOM YCTPOMCTBE 00pabOTKH
nH(pOpMaIiH, pa3BUTHE OCHOBHBIX HABBIKOB U
YMEHUHN UCIIOJIH30BaHUS KOMITBIOTEPHBIX
YCTPOMCTB.

Paznensl
«OcHOBBI TporpamMmmupoBanus Ha Python»
«AHanu3 naHHbBIX Ha Pythony

dopMupoBaHUE MTPEACTABICHUS 00 OCHOBHBIX
M3Yy4aeMbIX MOHATHX (MHPOpMAIIHS, aJTOPUTM,
MO/IEJIb) U UX CBOMCTBAX.

Paznenbl «AHaIU3 TAaHHBIX B AJIEKTPOHHBIX
Tabnuiaxy», «OCHOBBI TPOrPaMMHUPOBAHUS
Ha Python», «Ananu3 nanaeix Ha Pythony,
«BBenenue B MalimHHOE O0y4eHUE Ha
Python»

Pa3BuTHe anropuTMHUYECKOrO MBIIIICHUS,
HE0OX0IMMOro ATt MPOQECCHOHATIBHOM
JeSITeIbHOCTH B COBPEMEHHOM OOLIIECTBE;
pa3BUTHE YMEHUIN COCTABUTH U 3aIIACAThH
AJITOPUTM JJI1 KOHKPETHOI'O UCIIOJIHUTEIS;
(dbopMupoBaHUEe 3HAHUN 00 AITOPUTMHUUECKHUX
KOHCTPYKIUSAX, JIOTUYECKUX 3HAYCHUAX U
ONEPALMIX; 3HAKOMCTBO C OJTHUM M3 SI3BIKOB
[IPOrpaMMUPOBAHUSA U OCHOBHBIMU
AITOPUTMUYECKUMH CTPYKTYpPaMH —
JIMHEHWHOM, YCIIOBHOM U LIMKINYECKOM.

Paznienbl «AHanM3 TaHHBIX B AJIEKTPOHHBIX
Tabnumax», «AHanu3 ganHeIx Ha Pythony,
«OCHOBBI MALITMHHOTO 00YyYEHUS»

dopmupoBaHue yMEHUH hopMaTu3alum 1
CTPYKTYpUPOBaHUS HH(POpMAIIH, yMEHUS
BBIOMPATH CIIOCO0 MPEICTABICHHS JAaHHBIX B
COOTBETCTBHH C IIOCTABJIEHHOM 3aadei
(TabmuIBl, CXeMBbl, rpauKu, TUarpaMMsl) C
UCTIOJTIF30BaHUEM COOTBETCTBYIOIINX
POTPaAMMHBIX CPEICTB 00OPaOOTKHU TaHHBIX

Paznensr «OCHOBBI TPOTrpaMMHUPOBAHHUS Ha
Python», «AHann3 JaHHBIX B SIEKTPOHHBIX
Tabnuiaxy», «AHanu3 naHHbIX Ha Pythony,
«BBenenne B MallimHHOE O0yUeHUE HA
Python»

DopMUPOBaHKHE HABBIKOB U YMEHUI
0€30MacHOTO U 1eNeCO00pa3HOro MOBEICHUS
npu paboTe ¢ KOMIBIOTEPHBIMH ITPOrPaMMaMu U
B ceTu IHTEpHET, yMEHHS COOIOIaTh HOPMBI
UHGOPMAIIMOHHOM STHKH U TIpaBa

Paznien «BBenenue B HICKYCCTBEHHBIN
HHTEIEKT)




Y4yeOHO-TeMaTHYeCKHI IVIaH

B srom pasnene mpuBoAsTCA 1Ba BapHaHTa IJIAHUPOBaHUS 3aHATHH. [lepBblii BapuaHT
paccuMTaH Ha MUHUMAJbHBIA y4eOHBIN IaH. BTopol BapWaHT paccuumTaH Ha PaCUIMPEHHBIHN
y4eOHBIH TUTaH (MUHUMAJIbHBI BapHaHT y4eOHOTO TUIaHA/YIIIYOJICHHBIM BapuUaHT Y4eOHOTO
TJI1aHa).

[TepBoil NOMOMHUTENBHON LIETIBI0 U3YUEHMs PACIIMPEHHOr0 Kypca SIBJISETCS JOCTHKEHHE
OOJBIIMHCTBOM YyYalllUXCS MOBBILIEHHOIO (IPOAYKTHBHOIO) YPOBHSI OCBOEHHUS Y4eOHOIO
Mmarepuana. YueOHUKHM sl ypoBHA 7-9 KiaccoB oOecrneyuBarOT HEOOXOIUMBIH Ul 3TOrO
y4€OHBIN U AUJIAKTUYECKUI MaTepHUall.

Bropoii 10noiaHUTENBHON 1IeNbI0 U3Y4YEeHUsl PACIIMPEHHOro Kypca sBIseTcs MOArOTOBKa
y4aIIuXcst K OJIMMIMAaM, KOHKypcaM B 00JIaCTH aHaIN3a JaHHBIX U MAIIMHHOTO O0yYEeHHUS.

JlononHuTeNbHOE yueOHOE BpeMs B PACIIMPEHHOM BAPHAHTE Kypca B OCHOBHOM OT/AeTCs
npakTuueckoi padote. [lpu pacumpeHHoM BapuaHTe yueOHOro mjiaHa 0osbllas yacTh (MU BCE)
3aJJaHUH MOXET BBINOJIHATHCS BO BPEMSI YPOKOB MO/ PYKOBOJICTBOM YUHUTEJIS.

[lepedenp muaHUPYEMBIX PE3yJILTATOB OCBOCHUS NMPOTPAMMBI SBIISETCS €AMHBIM KakK IS
MUHMMaJIbHOIO, TaK W JuId YrJyOJIEHHOro BapuaHTa y4eOHOro IulaHupoBaHusA. Pasznuuune
JIOJDKHO TIPOSIBUTHCSL B CTETNICHU TIIYOWHBI M KauyeCTBa OCBOCHUSI TEOPETUYECKOTO Marepuaia u
HOJYYEHHBIX MPAKTUYECKUX HABBIKOB.



TemaTudeckoe NJIaHUPOBAaHUE C ONPEACJACHUECM OCHOBHBIX BU/10B y‘lGﬁHOﬁ ACATECJIbHOCTH

«McKyccTBeHHBI HHTEJIeKT» (0230BblIii)

HaumenoBanue | Kparkoe cogepkanue Buabl yueOHoii 1eATEIbHOCTH
TeMbI
1. Bgenenue 8 Ul u MO
1.1 | BBegenune B [Iporno3upoBanue, Ananumuveckas. TIONCK OTBETOB  Ha
MAaIMHHOe aHanu3, o0y4yeHue, BOMNPOCHl  YUUTENs, CaMOCTOATEIbHBIN
o0ydeHue JTaHHbIE, IPU3HAKH, MOMCK  HMH(oOpManmuu TNpU  PELICHUU
AJITOPUTM, MOCTaBJICHHBIX 3a/1a4.
MCKYCCTBEHHBIN Kommynuxayuonnas: xomannHas paborta,
WHTEJJICKT, MAIIMHHOE | OTBETHl HA BOMPOCHl YUUTENs, HUIPOBas
o0OyueHue IPAKTHKA.
Ilpaxmuueckas: ydactue B urpe, pabota c
UTPOBBIM TPEHAKEPOM.
Pegrexcuenas: pednexkcus MeTogoMm «6
TSI
2. AHaJIU3 TaHHBIX B 3JIEKTPOHHBIX TA0JIMIAX
2.1 | Hayka o nannbix. | Hayka o naHHbIX, Ananumuyeckas: TIOUCK OTBETOB Ha
bonbiine nannsle | npodeccuu B odnactu BOIIPOCHI  YYUTENS, CAMOCTOSATEIbHBIN
HAyKH O JIaHHBIX, JaHHbIE | MOUCK HWHGOpPMALMKA TMpPH pPEUICHUH
1 OOJIbIIINE TAHHBIE, MOCTaBJICHHBIX 33]1a4.
METOJIbI pabOTHI C Kommynuxayuonnas:  ydactue  BO
JTAHHBIMU (poHTaIbHOM 00CYX/I€HHUU, OTBETHI Ha
BOIIPOCHI YUUTENS.
Ipakxmuueckas: pelieHue
npeiaraeMbix 3aJaHuil  CpelICTBaMU
Excel.
Pecghnexcusnas:
00CyX/IeHIE KOHTPOJIBHBIX BOIIPOCOB U
MO/IBEICHUE UTOTOB BBHIMIOJHEHUS
MIPAKTUYECKOTO 3aaHus
2.2 | OnucarenpHas TabnuuHbIe TaHHBIE, Ananumuyeckas. TIOUCK OTBETOB Ha
CTaTUCTHUKA. METO/IbI PabOTHI C BOIPOCHI yUUTENS, CaMOCTOSATEIbHBIN
TabnuunbIe TaOJIMYHBIMU JAHHBIMH, MOMCK WH(GOpPMALMKU TIPH  PEUICHUH
JTAaHHBIE 0a30BbIe HHCTPYMEHTHI TTOCTaBJIECHHBIX 3a/1a4.
TabnuyHoro npoueccopa | Kommyrnukayuonnas:  ydactae  BO
Excel, cOop u oboramienue | GpoHTATIEHOM OOCYXKIEHWUHU, OTBETHI Ha
JTAHHBIX BOIIPOCHI YUUTETIS.
Ipaxmuueckas: pelieHue
MpearaeMbIX 3aJaHmi.
Pegpnexcusnas:
o0CyKJIeHIEe KOHTPOJIBHBIX BOIPOCOB U
MO/IBEZICHUE UTOTOB BHITIOJTHCHHSI
MPAKTUYECKOTO 3aaHusl
2.3 | O6paboTka CTATUCTUYECKUE Ananumuyeckasn: TIOUCK OTBETOB Ha
TAHHBIX MOKAa3aTeNH, MEphl BOIIPOCHl yUUTENS, CaMOCTOSATENbHbBIN
CpeacTBaMu LEHTPaJbHOU TEHACHLMH, | MOMCK HWHMOpPMALKUKU TMpH pPEUICHUH
3IEKTPOHHOU BCTpPOEHHBIC (DYHKIIUU MOCTABIICHHBIX 3a71a4.
TaOTHIIBI =CYET(), =CYMMY(), Kommynuxayuonnas:  ydactue  BO

=CP3HAY(), =MAKC(),

(poHTaTBbHOM OOCYXICHUU, OTBETHI HA




=MUH(), =MOJIA(),
=MEJUAHA()

BOIPOCHI YUUTEIS.

Ipakmuyeckas: pernieHue
npeJiaraéMblX  3aJlaHWid  CpeACTBaMU
Excel.

Pegrexcusnas:

00CyX/IeHUEe KOHTPOJIbHBIX BOIIPOCOB U
TO/IBE/ICHUE UTOTOB BBIMIOJHEHUS
MPAaKTUYECKOTO 3aJIaHHs

2.4 | Ob6paboTtka [TepBuuHBIi aHAIN3 Ananumuyeckas: TIONCK OTBETOB Ha
JTAHHBIX. JAHHBIX, 3Talbl padOTHI C | BOMPOCHI yYHUTENs, CAaMOCTOSTEIbHBIN
[lepBuuHbIit JAHHBIMU, BCTPOCHHbBIE nouck uWHGOpMAUMU TpU  pEHICHUU
aHanu3 dynxmun =CUETECJIN(), | mocraBiaeHHBIX 3a/1a4.

=CYETECJIUMH(), Kommynuxayuonnas:  ydactue  BO
=CP3HAYECJIN(), (bpoHTaTEHOM OOCYX/IEHUHU, OTBETHl HA
=CP3HAUYECJIMMH(), BOMPOCHI yUUTEIIS.
=CYMMECIJIN(), Ilpakmuueckas: pelieHue
=CYMMECJIMMH() [peUlaraéMeIX 3aJaHuil  CpeACTBAMH
Excel.
Pegrexcusnas:
00CyXJIeHE KOHTPOJIbHBIX BOIIPOCOB U
MOJIBEJICHUE UTOTOB BHITIOJTHEHHS
IPAKTUYECKOT0 3aJaHUs

2.5 | Buszyanuzanus Busyanu3zanus JaHHBIX, Ananumuyeckas: TIOUCK OTBETOB Ha

TAHHBIX BU3YaJIbHBIN aHAIIN3 BOIIPOCHl yUYUTENS, CAMOCTOSITEIbHBIN
JMaHHBIX, Tpadukw, HNOUCK HMHpOpMALMU TpU  PELICHUU
JarpaMMBl, MTOCTABJIEHHBIX 3aJ1ay.

THCTOTPaMMBI, Kommynuxayuonnas:  ydactue  BO
KOHCTPYKTOp ISt paboThl | GPOHTATILHOM OOCY>KJE€HUHU, OTBETHI Ha
C IMarpaMMaMHy U UX BOIPOCHI YUUTEIIS.
¢dbopMaTupoBaHue Ipakxmuueckas: pelieHue
npeiaraeMbix 3aJaHuil  CpelICTBaMU
Excel.
Pecghnexcusnas:
00cCyXJIeHEe KOHTPOJIBbHBIX BOIPOCOB U
II0JIBEICHUE UTOTOB BHITIOJTHEHUS
MIPaKTUYECKOT0 3aJJaHUsl.

2.6 | Cratucruyeckuii | CraTuctuueckuil aHanu3 | Anarumuueckas: TIOUCK OTBETOB Ha
aHaJIW3 JaHHBIX. | JaHHBIX, BU3YyalIU3alHs BOIIPOCHI yYUTEI, CAMOCTOSITEIbHBIN
KoppensmoHHsl | JaHHBIX C TIOMOIIIBIO NOMCK HH(pOpPMAIMU TpPU  PELICHUU
i aHanmu3 JuarpamMmsl pazopoca u MTOCTABJIEHHBIX 3aJ1a4.

pacuera ko3¢ddunuenta Kommynuxayuonnas: ~ ydactue  BO

KOPpEJISALNH, (bpoHTaIbHOM 00CYX/IEHUU, OTBETHI Ha

KO3QPHUIHEHT BOIIPOCHI YUUTEIS.

Koppemsiuuu [Tupcona Ilpaxmuueckas: pelenne
npe/ularaeéMblX  3a/laHuil  CpecTBaMu
Excel.
Peghnexcusnas:
o0cyXJIeHHEe KOHTPOJIBHBIX BOIPOCOB U
IIO/IBEJIEHUE UTOI'OB BHITIOJTHEHUS
MIPAKTUYECKOT0 3a/laHus

2.7 | Cratuctuueckuii | [loctpoeHue AHnanumuueckas: TIOUCK OTBETOB Ha

aHaJIN3 JaHHBbIX.

MaTeEMaTUUECKOI MOJIEIIN

BOIIPOCHI Y4YHUTCJIA, CaMOCTOSITCIIHLHBIHN




JlunenHbIi JTUHEHHOH (TTapHOiN) MOUCK WHGOpPMAIIMU TIPU  PEHICHUN
PErPECCUOHHBIN | 3aBUCUMOCTH U €€ IIOCTABJIEHHBIX 3ajau.
aHau3 MHTEpIIpEeTaLUs Kommynuxayuonnas:  ydactue  BO
(bpoHTaTEHOM O0OCYX/IEHUHU, OTBETH HA
BOMPOCHI yUUTEIIS.
IIpaxmuueckas: pelieHue
npeiaraeMbix 3aJaHuid  CpelICTBaMU
Excel.
Pegrexcusnas:
00CyX/IeHUEe KOHTPOJIbHBIX BOIIPOCOB U
MOJIBE/ICHUE UTOTOB BHITIOJTHEHHS
MIPaKTUYECKOT0 3a/1aHus
2.8 | IIpoekt [TonsTus paznena Ananumuyeckas: TIOUCK OTBETOB Ha
«CTtaTucTuyecku | «AHanu3 IaHHBIX B BOIIPOCHI YUUTEJNsSl, CaMOCTOSITEIbHBIN
W METOJ aHaNu3a | AJIIEKTPOHHBIX TAONULAaXx» | MOUCK HWHGOpPMALMKA TpPH  PEUICHUH
TTAHHBIX» IIOCTaBJICHHBIX 33/1a4.
Kommynuxayuonnas:  ydactue  BO
(bpoHTaTBHOM 00CYX/IEHUHU, OTBETH Ha
BOMPOCHI yUUTEIIS.
IIpakxmuueckas: pelieHue
npeiaraeMbix 3aJaHuidl  CpelICTBaMU
Excel.
Pegprexcusnas:
00cCyXJIeHEe KOHTPOJIbHBIX BOIPOCOB U
MO/IBEICHUE UTOTOB BBHINIOJHEHUS
MIPaKTUYECKOT0 3a/laHus
3. OcHoBbI A3bI1Ka NporpammupoBanust Python
3.1 | AnropuT™msl 1 Hcnonuutens, Ananumuyeckas: TOUCK OTBETOB Ha
WCTIOTHUTEIH. AITOPUTM. BOIIPOCHI  YYMTEJA, CaMOCTOATEIbHBIN
Cnioco6s1 3anucu | CriocoObl 3antucu MOMCK  MH(OpMalMM TpU  pPEUICHUH
aIrOpUTMOB aJITOPUTMOB: MOCTaBJIEHHBIX 3a]1a4.
CJIOBECHBI, Kommynuxayuonnasn: pabota ¢ UIpOBBIM
MOCTPOYHBIH, OJIOK- TPEHAKEPOM.
cxema, mporpamma. Ilpakmuueckas: OTBETbl Ha BOIPOCHI,
JINHEeWHBIH, pelieHHEe MpelaraeMblX 3aJaHuid  Ha
Pa3BETBIIAIOIINNCA U A3bIKe MporpaMmupoBanus Python.
UKIAYECKUI Pecghnexcusnas: 3aI10JIHEHHE JIHUCTa
AJITOPUTMBI. pednexcun
3.2 | Obmue cBenenus | Ucropus si3eika Python, | Anarumuueckas: TOUCK  OTBETOB  Ha
0 SI3bIKE KOMITHJIUPYEMbIC 1 BOIMPOCHl  YUYUTENS, CaMOCTOSTEIIbHBIN
MIPOrpaMMHUPOBAH | UHTEPIPETUPYEMBIE MOMCK  WMHpOpMaMM TPU  pPEUICHHUH
us Python A3BIKH, TOCTOMHCTBA U | TIOCTaBJICHHBIX 3a]1a4.

HenoctaTku Python.
[ToHsATHE TAHHBIX, THITBI
JTAHHBIX: IIEJIbIE,
BEILICCTBEHHBIEC U
CTPOKOBBIE.

[TonsiTHE IEpEMEHHO,

pa3HHIA MEXTY

Kommynukayuonnas: pabota B KOMaHAAX
1 (WJI1) UHIMBUYaTIbHO.

Ilpakmuyeckasa: OTBETHl Ha BOIPOCHI,
pelieHre IpeiaraeMbIX —3aJaHui  Ha
sA3bIKE IporpaMMupoBanus Python.
Pegrexcusnas: 3aIl0JTHEHHE
pedrexcun

JIUCTA




MepEMEHHOM U

KOHCTAHTOM.

3.3 | Opranuzanus dynkius print(), Ananumuyeckas: TIOUCK  OTBETOB  Ha
BBOJIa M BBIBOJIA | IIpaBHJIA €€ BOMPOCHI  YYUTEINs, CAMOCTOSTEIbHBIN
JAHHBIX UCIOJIb30BaHUA. nouck  uHGOpPMAlUUKW TPU  pElICHUU

Ommbku npu MOCTABJICHHBIX 3a/1a4.

UCIOJIb30BaHUU Kommynurxayuonnas: pabora B KOMaHJaX
dbyHKIH print() U (WIN) UHIUBUYaJIbHO.

Turnel gaHHbIX: INt, Ilpakmuueckas: OTBETbl Ha BOIPOCHI,
float, str. pellieHHe TMpejlaracMbIX — 3aJaHuil  Ha
[TpuBenenue TUIOB ¢ sI3pIKE MporpaMmupoBanus Python.
IIOMOUIbIO Peghnexcusnas: 3aroJIHEHHE JUCTa
COOTBETCTBYIOIIUX peduiekcun

¢ynkuuii (int(), float(),

str()). ®ynkuus type().

Onepatop

MIPUCBAUBAHMS.

[IpaBuna nMeHOBaHUA

MEePEMEHHBIX.

®Oynxus input(),

MpaBuIia ee

MCTIOJIb30BaHUSI.

Heo0xonumocTts

NIPUBEICHUS

LEJIOUUCIIEHHBIX

JIAHHBIX K THITY int

10cJe BBOJIA.

3.4 | Anroputmuuecka | TWmbI JaHHBIX B Ananumuyeckas: TOUCK OTBETOB  Ha
sl KOHCTPYKIIUS Python, BOMPOCHl  YUUTENs, CAMOCTOSTEIbHBIN
«CJIEI0BaHUE apudmMeTHIecKue moucKk  wWH(opMamuu TNpH  PEHICHUU

OTIepaTopsl, AEUCTBUS C | HOCTaBJIEHHBIX 3a]1ay.

MEPEMEHHBIMH. Kommynurxayuonnas: pabora B KOMaHJaX
AnTOpUTM, BUIBI U (UJTM) UHIUBUAYATHHO.

QITOPUTMOB, Ilpakmuyeckasa: OTBETHl Ha BOIPOCH,
0COOEHHOCTH pellleHne MpeJylaraeéMbIX 3aJaHuil  Ha
JUHENHOro anroputMa, | s3blke nporpaMmmupoBanus Python.
OmoK-cxema. Pecghnexcusnas: 3aroTHEHHE TUCTa
bnok-cxema nuneliHoro | pedaexcun

ITOPUTMA.

3.5 [ IporpammupoBan | brok-cxema nuHelHOTO | AHanrumuyeckas: TIOMCK  OTBETOB  Ha
ue TUHEHHBIX IrOpUTMA. BOMNPOCHI  YYUTEINs, CAMOCTOSITEIbHBIN
aJITOPUTMOB [TporpammupoBanue nmouck  wWH(popMamuu TMPH  PEHICHUU

JMHEWHBIX aJITOPUTMOB, | MOCTABJICHHBIX 3a/1a4.

apudmMeTHIecKue Kommynuxayuonnas: padbota B KOMaHJaX

OTepaTopHl, U (MJIM) UHAUBUAYAIIBHO.

TIEpEMEHHEIE. Ilpakmuueckas: OTBETHI Ha BOIPOCH,
pelieHre IpeiaraeMbIX —3aJaHui  Ha
A3bIKe MporpaMmupoBanus Python.
Peghnexcusnas: 3aroJIHeHUE JmcTa
pedaexkcun

3.6 | Anroputmuuecka | Pa3BeTBisrommiics Ananumuueckas: TOUCK  OTBETOB  Ha
s1 KOHCTPYKIIUS QITOPUTM, OJIOK-CXeMa | BOIPOCHI  YYUTENs, CaMOCTOSITEIbHBIN




«BCTBJICHHUC)

BETBJICHUS, OTIEPATOPHI
CpaBHEHMUSI.

VY C0BHBIE OIEPaTOPhI
if, if-else, mpaBuia

MOUCK  HMH(pOpMaIUU
MOCTABJICHHBIX 3a/1a4.
Kommynurxayuonnas: pabora B KOMaHJaX
Y (WIM) UHIMBUIYAJIBHO.

IpU  pelIeHUuU

3aMMCH YCIOBHBIX Ilpakmuueckasi: OTBETHI Ha BOIPOCHI,

OIEPaTOPOB. peleHue mpejaraeMblx  3aJaHuil  Ha
sI3bIKE TIporpaMmmupoBanus Python.
Pecghnexcusnas: 3aII0JIHCHUE JINCTA
pedaexkcun

3.7 | Ilomnas ¢popma bnox-cxema BeTBiieHUs. | Anarumuyeckas: TIONCK  OTBETOB  Ha
BCTBJICHUS [TonHbIN yCIIOBHBIN BOIIPOCHI  YYUTENSA, CaMOCTOATEIIbHBIN
omneparop, npaBuiia MOWCK  WHpOpMaMKM TPU  PEHICHHUH

3aIIMCH IIOJIHOTO IIOCTaBJIECHHEIX 3a7a4.

ycJIoBHOTO oniepatopa. | KommyHukayuonnas: padoTta B KOMaHJax
U (UJTM) UHIUBUAYATBHO.

Ilpakmuueckasi: OTBETHI Ha BOIPOCHI,
pelICHHE TMpejJlaraéMbIX 3aJlaHuid  Ha
sI3BIKE MporpamMMupoBanus Python.
Pegrexcusnas: 3aIl0JIHEHUE JINCTA
pednexcun
3.8 | I[Iporpammuposan | [IporpammupoBaHue Ananumuyeckas: TIOUCK  OTBETOB  Ha
ne JUHEHWHBIX aJITOPUTMOB, | BOMPOCHl ~ yYUUTENS,  CaMOCTOSITEIbHBIN
Pa3BETBIIAIONMIUXC | apudMeTHYECKHE NOMCK  WH(MOpMAIMU TpH  PEHICHUHN
Sl aITOPUTMOB. OTIEPATOPHI, MMOCTABJICHHEIX 3a7a4.
VY cnoBHEIH MepEMEHHBIE. Kommynuxayuonnas: pabora B KOMaHIaX
orneparop 1 (WIN) UHMBUYaTIBHO.
Ilpaxmuueckas: OTBETbl Ha BOIPOCHI,
pellleHre MpejlaraeMblX 3aJaHuld  Ha
sI3bIKE MporpamMMmupoBanus Python
Pegpnexcusnas: 3aIl0JIHECHUE JINCTA
peduiekcun
3.9 [Ipocteie n PazBeTBisromuiics Ananumuueckas: TIOUCK OTBETOB  Ha
COCTaBHEBIE aITOpPUTM, OJIOK-CXeMa | BOMPOCHI ~ yYUTENS,  CaMOCTOSITEIbHBIN
yCIOBUS BETBJICHUS. nouck uHGOpPMAlMM TPU  PEIICHUU

Jlornueckue MMOCTABJICHHEIX 3a7a4.

OTIepaTOpPHI, COCTaBHBIE | KommyHnukayuonuas: padboTa B KOMaHIaX

YCIOBHUS. U (WIM) UHJIMBUYaJIbHO.

Y ciioBHBIN oneparop. Ilpakmuueckas: OTBETBl Ha BOMIPOCHI,
pelleHre TMpeaiaraeMbIX —3aJaHuil  Ha
s3bIKE TIporpamMmupoBanus Python.
Pecghnexcusnas: 3aIl0JIHCHUE JIACTa
pedaexkcun

3.10 | Anroputmuuecka | Omeparop while B Ananumuyeckas: TOUCK OTBETOB  Ha
ST KOHCTPYKIIMS Python, cunTakcuc BOIPOCHl  YYUTENS, CaMOCTOSITEIIbHBIN
«TIOBTOPEHUE. onepatopa while. MOMCK  HMHpOpMaMM TpU  pEUIeHHH
[IporpamMmmupoBan IMOCTABIICHHEIX 3a4a4.

K€ IIUKJIOB C Kommynuxayuonnas: pabora B KOMaHIax

3aJaHHBIM U (WIM) UHIMBUIYaAJIbHO.

YCIIOBHEM Ilpakmuueckasi: OTBETHI Ha  BOIPOCHI,

MIPOJIOJKEHUS pelieHre TMpeasiaraeMbIX —3aJaHuil  Ha

paboThl s3BIKE TIporpaMmupoBanust Python.
Pecghnexcusnas: 3aIl0JIHCHUE JIACTa




pedaexkcun
3.11 | I[IporpammupoBan | Oneparop for B Python, | Anarumuueckas: mnouck OTBETOB  Ha
1e IIUKJIOB C bynkmus range(), BOMNPOCHl  YUUTENs, CAMOCTOATEIbHBIN
3aJJaHHBIM CHUHTaKCUC (PYHKLIUU MOWCK  WHpOpMaMKM TPU  PEUICHHUH
YHCIIOM range(). IIOCTABJICHHBIX 3a/1a4.
MOBTOPEHUI Kommynukayuonnas: pabota B KOMaHIax
U (WJIN) WHIUBUTYAJIBHO.
Ilpakmuyeckasa: OTBETHl Ha BOIPOCHI,
pelleHre MpeasiaraeéMbIX — 3aJaHuil  Ha
SA3bIKE IpOrpaMMupoBanus Python.
Pecghnexcusnas: 3aroJIHEeHHe JTUCTa
pednexcun
3.12 | IIpoekt [uxnmaeckuit Ananumuueckas: MTOUCK perieHus
«Pa3nuunbIe QITOPUTM, aJITOPUTM NIOCTaBJICHHON 3a7a4H.
BapUaHThI while, anroputwm for, Kommynuxayuonnas: pabora B KOMaHIaX
MPOrpaMMHPOBAH | MpaBHJIa 3AIHCH ¥ (WJIHM) THIUBUIYaIBHO.
U MUKINYECKOTO | MUKINYECKUX Ilpakmuueckas:  pelieHHEe  MPOEKTHOM
IITOPUTMAa) anroput™oB B Python. | 3amaun. Peghnexcusnas: 3anoHeHnE JIHCTa
pedaekcun.
3.13 | IIpoekt «Havana | Tumnbl 1aHHBIX, Ananumuueckas: B rporiecce
pOrpaMMHUPOBaH | MepeMeHHbIe, PYHKIUH, | CHCTEeMaTH3aI[H 3HAHUH.
us» MaTeMaTHYeCKHUe U Kommynuxayuonnas: npu pabote B
JIOTHYECKHE KOMaHJax.
OTIepaTOpPhbl, BUIBI Ilpakmuyeckasa: B paboTe MO CO3/aHUIO
JITOPUTMOB, YCIOBHBIM | BU3yaJIbHOU KapThl 3HaHUM.
oreparop, onepaTop Pecghnexcusnas: 3aroIHeHHE JTUCTa
for, oneparop while. pednexcun
«McKyccTBeHHBINH HHTEJIEKT (YIJ1y0JIeHHbIH)
HaumenoBanue | Kpartkoe conep:xxanmne Buabl yueOHoOI 1eATeIbHOCTH
TeMbI
1. BBenenue 8 U1 u MO
1.1 | Beexenue B [Tporno3upoBanue, Ananumuueckas: TIONUCK OTBETOB  Ha
MaIlluHHOE aHanu3, o0yJeHue, BOMPOCHl  YUUTENs, CAMOCTOSTEIbHBIMN
o0y4eHwne JTAHHBIE, TPU3HAKH, MOWCK  HWH(pOpPMAMK TIPU  PEIICHHUH
AITOPUTM, MOCTaBIIEHHBIX 3a71a4.
HCKYCCTBEHHBIH KommyHnuxayuonnas: xomaHIHas pabora,
WHTEJJIEKT, MAIIMHHOE | OTBETHl HA BOMPOCHl YUUTENs, HTPOBas
oOyudeHue MpaKTHKA.
Ilpakmuueckaa: yyactue B urpe, padora c
UTPOBBIM TPEHAKEPOM.
Peghnexcusnasn: pednexcus meTogoMm «6
TIJISITD
1.2 | Ponsp Otuka U, stunoe Ananumuuecxkas: TIOUCK  OTBETOB  Ha
HUCKYCCTBEHHOTO | mpumeHenune NN, BOMPOCHl  YYUTENSA, CaMOCTOATEIIbHBIN
WHTEJICKTa B OTBETCTBEHHOCTh IV, | mowck wuHpOpMammu TpU  peUICHUH

KHU3HU YeJIOBeKa:
ITHKA U
perynupoBaHue

perynupoBanue NU.

IMOCTaBJIEHHBIX 3a71a4.
Kommynuxayuonnas: xomanmnas pabota,
OTBETHI Ha BOITPOCHI YUUTEJIS.
Ilpaxmuueckas: peuieHue Keica, ydacTue
B UTPE.




Pe¢hnexcuenas: oTBeTbl Ha KOHTPOJIbHBIC
BOIIPOCHI

2. OcHoBbI s13bIKa IporpammupoBanusi Python

2.1 | AIropuT™mbl 1 Hcnonnurens, Ananumuyeckas: TOUCK OTBETOB Ha
UCTIOJIHUTEIIN. ITOPUTM. BONPOCHl  YUUTENs, CAMOCTOSITEIbHBIN
Crnioco6sb1 3amucu | CriocoObI 3anucu MoMCK  HWH(oOpManmuu TNpH  PELICHUU
aJITOPUTMOB QJITOPUTMOB: IIOCTaBJICHHBIX 3a/1a4.

CJIOBECHBII, Kommynukayuonnas: pabotra C HUTPOBBIM
HOCTPOYHBIH, OJIOK- TPEHAXKEPOM.

cXema, Iporpamma. Ilpakmuueckas: OTBETbl Ha BOIIPOCHI,
JIMHENHbBIN, pellieHHe MpeajiaraeMblX 3aJaHuid  Ha
Pa3BETBIIAIOLIUNCA U sA3bIKE IpOorpaMMupoBanus Python.
LUKIMYECKUI Peghnexcusnas: 3aI0JIHEHHE aMcTa
AITOPUTMBI. pedexcun

2.2 | Obuue cBenenus | Mcropus si3eika Python, | Ananumuueckas: TOUCK  OTBETOB  Ha
0 fA3BIKE KOMIIMJIMPYEMBIE U BOIPOCHl  YUWUTENs, CAMOCTOATEIbHBIN
IPOrpaMMHUPOBAH | HHTEPIPETUPYEMBbIE HOUCK  MHGpOpMAlMM  TPU  PELICHUU
ust Python A3BIKH, TOCTOMHCTBA U | IIOCTaBJICHHBIX 3a]1a4.

HenoctaTku Python. Kommynukayuonnas: pabota B KOMaHIax
[TonsTHE MAHHBIX, TUIIBI | U (MIIM) WHAWBUIYAIBHO.

JTAaHHBIX: LIEJIbIE, Ilpakmuyeckasa: OTBETbl Ha BOIPOCHI,
BEIIECTBEHHBIE U pelieHre TpeasiaraéMbIX — 3aJaHuil  Ha
CTPOKOBBIE. s3bIKe IporpaMMupoBanus Python.
[Tonsitue nepemenHol, | PegrexcusHasi: 3aII0JIHEHHE IucTa
pasHUIA MEXTY pedaexcun

MEPEMEHHOM U

KOHCTaHTOM.

2.3 | Opranusanus Oynxius print(), Ananumuyeckas: TIOUCK  OTBETOB  Ha
BBOJIa U BBIBOJIa | IIpaBHJIA €€ BOIIPOCHl  YUMTENS, CaMOCTOSITENIbHBIN
JAHHBIX UCTOJIb30BaHUS. HNOUCK  MH(pOpMAIMM  TPH  PEIHICHUHU

OmuOku npu ITOCTABJICHHBIX 3a/1a4.
UCITOJIb30BAaHUHU Kommynukayuonnas: pabota B KOMaHIax
¢byHkuu print(). U (WJI1) UHIMBUYaTIBHO.

Tursl 1aHHBIX: INt,
float, str.

[IpuBeneHne TUIIOB €
MIOMOIIBIO
COOTBETCTBYIOIIIX
¢dbynkmuii (int(), float(),
str()). @ynkuus type().
Omneparop
NPHUCBauBaHMUSL.
[TpaBuiia UMEHOBaHUS
MIEPEMEHHBIX.
®Oynxius input(),
npaBuiia ee
UCTIOJIb30BaHUS.
Heo0xonumocTts
NPUBEJICHUS

Ilpakmuueckas: OTBETbI Ha BOIPOCHI,
pelleHre TMpeaiaraeMbIX 3aJaHuil  Ha
A3bIKe MporpaMmupoBanus Python.
Peghnexcusnas: 3aroTHEHHE
pednexkcun

JIUCTa




LIEJIOYNCIIEHHBIX
JAHHBIX K THITY int
[OCJIE BBOJA

2.4 | Anroputmuyecka | Tumbl JaHHBIX B Ananumuyeckas: TOUCK OTBETOB  Ha
s KOHCTPYKLIUS Python, BONPOCHl  YUUTENs, CAMOCTOSITEJIbHBIN
«CJIEI0BAaHUEY apudmMeTHuecKue NoMCK  HMH(oOpMamuu TNpH  PELICHUU

OIEepaTophl, AEUCTBUS C | IOCTaBJIEHHBIX 3a]1ay.

[IEPEMEHHBIMH. Kommynukayuonnas: pabota B KOMaHIax
ANropuT™, BUABI U (WIM) MHIUBUYAJIBHO.

AJITOPUTMOB, Ilpakmuueckas: OTBETbl Ha BOIIPOCHI,
0COOEHHOCTH pelieHre MpejlaraeMblX 3aJaHuil  Ha
JMHEWHOTO AITOPUTMA, | s3bIKE MporpaMmupoBanus Python.
0JI0K-cxeMa. Pegprexcusnas: 3aI0JIHCHHE JcTa
brok-cxema nmuHeHOTO | peduiekcuu

JITOPUTMA.

2.5 [ IIporpammupoBan | briok-cxema nuHeliHOTO | AHanrumuyeckas: TIOMCK  OTBETOB  Ha
ue JTMHEHHBIX JIrOpUTMA. BONPOCHl  YUUTENs, CAMOCTOSTEIbHBIN
QJIITOPUTMOB [TporpamMmmupoBanue NOUCK  HMHGOpMAMM  TNPH  PEHICHUU

JMHEUHBIX aJITOPUTMOB, | MOCTABJICHHBIX 33/1a4.

apudmeTuyecKue Kommynurxayuonnas: pabora B KOMaHJaX

OIepaTopsl, ¥ (WIM) MHIUBUAYAIBHO

[IEPEMEHHBIE llpakmuueckas: OTBETbl Ha BOIPOCHI,
peleHne IpejylaraeéMblX 3aJaHuil  Ha
SI3BIKE TIpOTpaMMupoBanus Python.
Peghnexcusnas: 3aIoJIHEHHE amcTa
pedaexkcun

2.6 | Anroputmuuecka | PaserBustonimiics Ananumuyeckas: TOUCK OTBETOB Ha
sl KOHCTPYKLIUS QITOPUTM, OJIOK-CX€Ma | BONIPOCHI ~ YYUTENs, CaMOCTOSTEIbHBIN
«"'BETBJIICHHE BETBJICHUS, ONIEPATOPbl | MOMCK ~ MH(OpMalMM TpU  PEUICHUH

CpaBHEHHMS. IIOCTaBJIEHHBIX 3a]1a4.

VYcnosuele oneparopsl | Kommynuxayuonnas: padbota B KOMaHJaX

if, if-else, mpaBua U (UJTM) UHIUBUAYATHHO.

3aMHCH YCIOBHBIX Ilpakmuueckas: OTBETbl Ha BOIPOCHI,

OIIepaTOpOB. pellleHne MpeJylaraeéMbIX 3aJaHuil  Ha
SI3BIKE TIpOTpaMMupoBanus Python.
Pegrexcusnas: 3aroJIHeHHe JTUCTa
pednexcun

2.7 | Ionnas popma bnok-cxema BeTBneHus. | Anarumuueckas: TIOUCK  OTBETOB  Ha
BETBJICHUS [TonHbIl yCIOBHBIN BOIIPOCHl  YYHUTENS, CaMOCTOSATENbHBIN

oreparop, npaBuiia MOMCK  HMH(oOpManmuu MNpH  pPELICHUU

3aMyCy TOJTHOTO MTOCTABJIEHHBIX 3aJ1au.

ycioBHOTO onepatopa | Kommynukayuonnas: pabota B KOMaHIax
1 (WJI1) UHIMBUYaTIbHO.
Ilpaxmuueckas: OTBETbl Ha BOIPOCHI,
pellleHre TMpejilaraeMblX 3aJaHuid  Ha
A3bIKE IporpaMMupoBanus Python.
Pegrexcusnas: 3aI10JIHEHHE aucra
pednexcun

2.8 | IIporpammupoBan | [IporpammupoBanue Ananumuueckas: TOUCK  OTBETOB  Ha
ue JMHEWHBIX aJITOPUTMOB, | BOIPOCHl  YUHUTENsA,  CaMOCTOSTEIbHBIN
Pa3BETBIAIOLIMXC | apUPMETHIECKHE MOMCK  HMH(OpManuu MNpU  pPELICHUU
sl QJITOPUTMOB. OIIepaTOpHI, MTOCTABJICHHBIX 3a/1a4.




VY cnoBHbIM MepEMEHHBIE Kommynuxayuonnas: pabora B KOMaHIax
oreparop U (WIn) UHIUBUYAJIbHO.
Illpakmuueckas: OTBETbl Ha BOIPOCHI,
peleHHEe MpelaraeMblX 3aJaHuid  Ha
sI3pIKE MporpammupoBanus Python.
Peghnexcusnas: 3aroJIHeHUE JmcTa
pedaexkcun
2.9 |[Ipoctsie n PasperBisromuiics Ananumuyeckas: TOUCK OTBETOB Ha
COCTaBHbIE aIropuTM, OJIOK-CXeMa | BOOPOCHI  YUMTENS, CaMOCTOSITENbHBIH
yCIIOBHUS BETBJICHUS. MoMCK  HWH(oOpManmuu TNpH  PELICHUU
Jloruueckue MOCTaBJICHHBIX 3a/1a4.
OTepaTopsl, cocTaBHble | Kommynukayuonnas: padota B KOMaHIaxX
YCIIOBUSL. U (UJTM) UHIUBUAYATBHO.
VY ciioBHBIN oneparop Ilpakmuueckasa: OTBETbl Ha BOMIPOCHI,
pelieHue TMpeajaraeMblX 3aJaHuid  Ha
S3BIKE TIpOTpaMMupoBaHus Python.
Pecghnexcusnas: 3aroJIHeHHE JTUCTa
pednexcun
2.1 | Anroputmuuecka | Onepatop while B Ananumuyeckas: TOUCK  OTBETOB  Ha
0 s KOHCTPYKIIUS Python, cunTakcuc BOMPOCHI  YUUTENs, CaMOCTOSTEIbHBII
IIOBTOPEHUEY. omneparopa while NOMCK  WH(}OpManMu TpU  pelICHUU
[TporpammupoBan MIOCTAaBJICHHBIX 3a]1a4.
ve IIUKJIOB C Kommynuxayuonnas: pabora B KOMaHIaX
3a/IaHHBIM 1 (WIN) UHMBUYaTIbHO.
yCJI0BHEM Ilpakmuyeckasa: OTBETbl Ha BOIPOCHI,
TIPOIOIDKEHHS pelieHre TpeiaraeMbIX — 3alaHWid  Ha
paboThI s3bIKe IporpaMMupoBanus Python.
Peghnexcuenas: 3aroJIHEeHNE JmcTa
peduiekcun
2.1 [ IIporpammuposan | Oneparop for B Python, | Anarumuueckas: mnouck OTBETOB Ha
1 W€ LIUKJIIOB C bynakuus range(), BONPOCHl  YYUTENA, CaMOCTOATEIIbHBIN
3aJlaHHBIM CUHTAKCUC (PYHKIINH HNOUCK  MH(pOpMAMM  TpPH  PELICHUU
YHCIIOM range(). MOCTaBJICHHBIX 3a/1a4.
MOBTOPEHUI Kommynurxayuonnas: pabora B KOMaHIaX
1 (WJIM) UHIUBUYATIBHO.
Ilpakmuueckas: OTBETHI Ha BOIPOCHI,
pelieHre IpejiaraeMbIX —3aJaHuil  Ha
sI3bIKE TIporpaMmMupoBanus Python.
Peghnexcusnas: 3aroJIHeHUe JmcTa
pedaexkcun
2.1 | IIpoekt Huknmumyeckuii Ananumuveckas: TTOMCK peteHust
2 «Paznuunbie ITOPUTM, aJITOPUTM MOCTaBJICHHOM 3aauu.
BAPUAHTHI while, anropurwm for, Kommynuxayuonnas: padbota B KOMaHJaX
MPOrpaMMHUPOBAH | MpaBHUIIA 3aMKUCH U (MJIM) UHAUBUAYAIIBHO.
Usl IIAKIINYECKOTO | IUKITMYECKUX Ilpakmuueckas:  pemieHWE  TMPOEKTHOU
QITOPUTMAY anropuTMoB B Python 3agaun. Peghrexcusnas: 3amoiHeHUE JTUCTA
pedaexkcun
2.1 |[IIpoext «Hauana | Tumnsl JaHHBIX, Ananumuyeckas: B nporecce
3 MPOrpaMMHUpPOBaH | MEpeMeHHbIe, PYHKLNH, | CHCTEMAaTH3a[UU 3HAHUII.
Us» MaTeMaTHYeCKue 1 Kommynukayuonnaa: npu  pabote B
JIOTUYECKHE KOMaHJax.

OncpaTopbl, BUJbL

Ilpakmuyeckaa: B paboTe TO CO3JaHUIO




aJTOPUTMOB, YCIIOBHBIM | BU3yaJIbHOU KapThl 3HAHUM.
orepaTop, oneparop Peghnexcusnas: 3aroJiHeHNE JmcTa
for, onepatop while. pedaexkcun
3. AHayu3 1aHHbIX Ha Python
3.1 | Hayka o nanubix. | /lanHble, Hayka o Ananumuyeckas: aHaJlu3  TPAaKTOBOK
CTpyKTyphI JAHHBIX, OTKPBITHIC MOHATHSI «HAayKa O JaHHBIX», TIOUCK
JAHHBIX JaHHbIE, ICTOYHUKHU OTBETOB HA  NpoOJEeMHBbIE  BOMPOCHI
JAHHBIX, CTPYKTYPbI YUUTEIS.
JAHHBIX (CTEK, Kommynurxayuonnas: oOcyxeHune
MaccuB, O4epeib, TPAKTOBOK TOHSTHS «HAayKa O JaHHBIX»,
X3II-TabauIa) OTBETHI Ha BOIIPOCHI YUUTEJIS.
Ilpakmuueckas: paboTa B MHKpPOTpYIIax
Ha | »Tame ypoka (BBIIIOJIHEHUE 3a/laHUs
Ha OMNpOBEp)KeHHEe WK (pakTHIecKoe
MOJTBEPXKJIECHUE OIHOTO M3 TE3UCOB);
MOWCK  TIPUMEPOB  CAHTOB-HCTOYHHKOB
JAHHBIX; pElIeHHEe MPOOIEMHBIX 3a/IaHUH.
Peghnexcusnas: 3aroJIHEeHNE JmcTa
peduiekcuy B KOHIIE ypOKa
3.2 | Pabora co CTpyKTypHBI JaHHBIX, Oxcnepmuas:  OOCYXKIEHUE JOMAIIHETO
cnuckamu Python | cmucku, cincok, 3a/laHus ¥ €ro OICHKA.
AJIEMEHT CIIHCKa, Ananumuyeckas:  aHaau3  MpoOJIEMHOMN
WHJICKC, CUTyalluu 00 OpraHu3aluu XpaHEHUs
OTpUIATEIIbHAS JMaHHBIX (HAa MpUMepax); HAIHMCAaHWEe Koja
HHIEKCAIHA (otam 2 ypoxa).
Ilpakmuueckas: penieHue MTPOOIEMHBIX
3alaHui, mpakTuueckas paborta (dram 3
ypoKa).
Kommynuxayuonnas: oTBETHl Ha BOMPOCHI
YUUTETS, ydacTue B TPYIIIOBOM
00CY>KJIEHUH MPU BBIMOJTHEHUH 3aJaHH.
Pedghnexcuenas: 3aroJIHEeHNE JmcTa
peduiekcun B KOHIIE ypOKa
3.3 | bubnmmorexku [Towuck, OYnCTKa, | Ananumuueckas: TIONCK OTBETOB Ha
Python. npeoOpa3oBaHue, npoOIeMHbIE BOIIPOCHI (mampumep,
bubnmnoreka opraHm3aisi W cOOp | MPOBECTH aHAJOTHI0 OWOIMOTEKH sI3BIKA
Pandas JaHHBIX, OMOIMOTEKAa | MPOrpaMMHPOBAHUS C OOBIYHOM
SI3bIKA OMOIMOTEKO), COCTAaBJICHHE rJiaHa
MPOrPaMMHUPOBAHUS, nercTBuit M0 W3yYEHUI0 U aHaJIu3y
oubnunoreku Python, | maHHBIX.
ouonuorexka Pandas,
UMIIOPT OMOIHOTEK Ipaxmuueckas: BBITTOJTHEHHE
MIPaKTUIECKOU PabOTHI.
KommyHnuxayuonnas: OTBETHI Ha BOTPOCHI
YUUTES, y4acTue B TPYIIIOBOM
00CYXICHUUBBITTOTHEHHOTO ~ JIOMAIITHETO
3alaHuss u B TPOIECCE BBITOTHEHUS
3aaHUN.
Peghnexcusnas: 3anonnenue aucra
pediekcun B KOHIE ypoKa
3.4 | CtpykTypsl ITouck, OYNCTKA, | AHanumuyueckas: aHAIN3 BBITOJIHEHHBIX




nanHbiX B Pandas | mpeoGpa3oBanue, JIOMaITHUX 3aJaHui, BEITIOJIHCHUE 3aJaHui
opranuzaiusi u cOOp | Mo CTaHLIHUAM.
JAHHBIX, CTPYKTYpHI | [Ipakmuueckas: BBHIIOIHEHHUE 3a/laHU IO
maHHBIX B Pandas, | craHIusM, BBIIIOJTHEHUE TECTA.
CTPYKTypa JNaHHbIX | KoMMyHUKayuoHuas: OTBEThl Ha BOMPOCHI
Series YUHUTECIIA, y4acTue B IrpynmnoBOM
00CYKJICHUHUIPHU BBIMOJIHEHUN 33/IaHUH.
Peghnexcusnas: 3anonnenue amcra
pedekcun B KOHIIE ypoKa
3.5 | Ctpykrypa Crpykrypa NAHHBIX | DKkcnepmuas: TOUCK HW  OOCYXKJEHHE
nauubix Datafram | DataFrame,  cioBaps, | ommbok 10O pe3yibraTaM  BBITOJHEHHS
e CIIMCOK, byHkuus | 3aganuit
read_csv, metonsl head | Ananumuueckas: aHanu3 BBITOTHEHHBIX
u tail IPAKTUYECKUX 3a/laHui, MOUCK OIIHNOOK U
uX 000CHOBaHUE, aHaIM3 (hparMeHTa Koaa
(3amanue 4).
Ilpaxmuueckas: BBHIIONHEHUE 3aJaHUI Ha
coznanne oobekra DataFrame u3 cioaps
U U3 coucka cmnuckoB (1 stam ypoka),
BBIMIOJTHCHHUE 3aJ]aHW Ha CYUTHIBAHUE H
BBOJI JIaHHBIX, aHAJIM3 Koja U T.A4. (2 u 3
JTambl  ypoKa). Kommynuxayuonnas:
OTBETHI Ha BOIPOCHI YYUTENS, y4acTUe BO
¢poHTanbHOM Oecene U TpYyNIoBOM
00CY>KJIEHUHUTPHU BHITIOJTHEHUN 33/ITaHUM.
Pegrexcuenas: 3aniomHeHHE IUCTA
peduiekcHn B KOHIIE ypOKa
3.6 | bazoBeie WNudopmanus o Ananumuyeckasi: pu BBITIOJTHCHHUH
oTiepaIuu ¢ TAHHBIX, METO/BI info U | MpaKTUYECKOTO  3a/JaHus HA  YTEHHUE
HabopaMu describe, uyucnoBsie 1 JMAHHBIX ©3 TaOnuIBl HHPOPMALMH 00
TAHHBIX KaTeropuaibHbIe urpokax (yrOoNbHBIX KIyOOB, B TOM
MIPU3HAKH, yucie ¢ npumeHeHueM meton describe();
arperupymoiiue npu BBITIOJTHEHUH 3a/laHus Ha
byHKIMH: HCCIEOBAHUE arperupyromux §yHKIIHM.
value_counts, unique, Ipaxmuueckas: npu BBIIIOJTHEHU U
nunique, groupby 3aJJaHHii, B TOM YHCJIE CAMOCTOSTEIbHBIX U
MeTo el min(), max() u | KccIea0BaTENbCKUX MPAKTUIECKUX PadoT.
mean(), oOwveauHenue | KommyHukayuounnas: ydacTue BO
TabIuil ¢ moMollsio | PpoHTANBEHON Oecene MO  OOCYXICHUIO
MeToJ1a merge, | qomamrHero 3amaHus (MOJENb ypoKa —
napaMmeTpsl on 1 how «TIEPEBEPHYTOE 0OYICHUEY).
Pedghnexcuenas: 3aIoJIHEHHE JUCTA
pedekcun B KOHIIE ypoKa
3.7 | OmwmcarensHas Mertonn! info, describe, | Anarumuuecxas: npu BBINTOJIHEHU U
CTaTHCTUKA min, max, mean, | 3a1aHuii  MPaKTUYeCKO  paboThl  Ha
yCIIOBUS  (prIBTpaIMy | MPUMEHEHHE CTAaTHCTUYCCKUX METOJIOB, a
JMAHHBIX, CTATHCTUKA TI0 | TAKXKE€ TPU COCTABICHUU 3aJaHusl Ha
KaTeroprualbHbIM CIIOKHBIE YCIOBUS (PUIBTpALIMK JAaHHBIX U
napaMmerpam, CTAaTHCTUYECKUX METOJIOB.
bunbTpanus  AaHHBIX, | [Ipakmuueckas: npu BBIMIOJTHEHUH
CTATUCTUYECKUE 3alaHUN.
METO/IbI Kommynuxayuonnas: y4acThe BO




(pOHTATBHOM OOCYXACHUU TPOOIEMHBIX

CUTYaIuH, OTBETHI  Ha  BOIPOCHI,
o0CyXKJIeHUE B TpYyIIax.
Peghnexcusnas: 3aroJIHEHHE JUCTa
pedrekcun B KOHIIE ypoKa
3.8 | Buzyanuzanus Busyanusanusi naHHbIX, | AHarumuueckas: PUBBIICIICHUN
JAHHBIX MpeuMyIIecTBa IPEUMYILIECTB BHU3YaJU3alUUA JIAHHBIX 0
quarpamMm U TpaduKoB; | UX TaOIMYHOTO MPEACTABICHUSI.
BU/IBI nuarpamu; | Ilpakmuueckas: npu BBIMIOJTHEHUH
oubmmorekn  Pandas, | mpakTuueckux 3aJaHuil B MaJbIX IPyIIax;
Matplotlib,  Seaborn; | mpu BBIIOTHEHUH TPAKTHYECKON PaOOTHI.
noctpoenne rpaduxoB | KommyHnukayuonuas: OTBETHI HA BOIPOCHI
u Juarpamm ¢ | yuutens, <¢poHTanbHOCOOCYXKIEHUE U
MIOMOUIbIO 9THX | 00CYXKIEHUE B MAJIBIX TPYIIIAX.
OHOIHOTEK, MeTonbl | Peghrexcusnas: 3aI0JIHEHUE JIcTa
plot,  hist,  scatter, | pedekcuu B KOHIIE ypoKa
joinplot, pairplot,
countplot
3.9 | IIpoekt OcHoBHbIE NOHSTHS | AHanumuueckas: npu BBINIOJTHEHUH
«HccrnenoBanue TeMBbl «AHaINU3 MAaHHBIX | 3aJaHUM 1O  HUCCIEIOBAHHUIO  JAHHBIX
nanHbix». Yacte | Ha Python» (BBIMIOJIHEHUE TPOEKTA B MAJIBIX IPYIIAXx).
1 lpaxmuueckas: npu BBITIOJTHCHHUH
3.10 [ [Ipoekt IPOEKTAa.
«UccnenoBanue Kommynuxamusnasn: npu  oOCyXAEHUU
TaHHBIX». YacTh JIOMAITHETO 3aJlaHusl, MPHU BHIIOIHECHUH
2 IPOCKTa B MaJIbIX T'pyHIIax
Pecghnexcusnas: 3aroJIHeHHE TUCTa
pedekcun B KOHIE ypOKa
3.1 [ IIpoekt «Python | OcHoBHBIC NOHATUSA | AHarumuueckas: npu BBITIOJTHEHUH
1 s Data TeMbl «AHANNU3 AAHHBIX | 33/1aHUs UTOTOBOW MPAKTHUYECKOH pabOThI
Science» Ha Python» 10 MCCIIEIOBAHUIO JlaTa CeTa.
Ilpaxmuueckas: TIpU BBIIOJIHEHUU TeCTa
0 pasfeny.
Pecghnexcusnas: 3aroTHeHHE JTUCTa
pediekcun B KOHIE ypOoKa
4, BBenenue B MamuHHoOe 00yuyeHue Ha Python
4.1 |Ilonstue u Buasl | MICKycCTBEHHBIM Ananumuyeckasn: TPpU  CPaBHUTEIHHOM
MaIIHHHOTO WHTEIJIEKT, MOJIXO/, | aHaJTM3€e MOAXO0/I0B: O0YUYEHHUE C yUUTelIeM
oOyueHus OCHOBaHHBIN Ha | u oOyuyeHue Oe3 y4yuTens; MpU OTBETaxX Ha
MpaBWJiaX, MAalIMHHOE | BONPOCKI W (POHTATBHOM OOCYKICHHUH
oOyueHue, UCTOPHS | BOIPOCOB M0 MPE3EHTALUH.
passutusas MU B urpax, | [lpakmuueckas: npu BBIITOJTHEHUH
chepnr MPUMEHEHHUSI | 3aJJaHui TPAKTUYECKON PabOTHI.

MAIIMHHOTO OOYyUYeHUSs;
o0ydeHUEe C y4YUTENeM,
oOyueHne 0e3 yduTens,
3a7a4a perpeccus,
3a7a4a
Kiaccuukanuu,
3aava KIacTepU3alllu,
oTOOp  MaHHBIX IS

Kommynurxayuonnas: OTBETHl Ha BOMPOCHI
yUUTENsI, ydacTHe BO  (PPOHTAIBLHOM
00CYKJICHUH MPU BBIMOJHEHUH 3aJaHHH.
Pegrexcusnas: 3aI0JTHCHHE JmcTa
pedekcun B KOHIIE ypoKa




MOJIeITN
00y4eHus

MAaIInHHOT'O

4.2

AHanu3 u
BHU3YaIH3aIus
JAHHBIX Ha
Python
(moBTOpEHUE)

MamuHHOe 00y4eHue ¢
VUUTEIEeM, MAIIUHHOE
o0ydeHue 0e3 ydurerns,
3ajayda perpeccuu,
3ajaua
KJIacCU(UKAIINH,
3ajjaua KIaCTEePH3AIIHH;
oubmmoreku Pandas u
Matplotlib, YTEHUE
TaOJIMYHBIX  JaHHBIX,
CTaTUCTHYCCKUE
MOKA3aTeIH,
MOCTPOCHHE JHArpaMm

Ananumuyeckas: Tpu TOUCKE OTBETOB Ha
BOIIPOCHI B xoJe o0cyxeHus
BBIMIOJIHEHHOTO JTOMAIITHETO 3aJaHus, Mpu
BBIIIOJJHEHUM  3aJaHUl  MPAKTUYECKOMN
paboTHI.

Ilpaxmuueckas: npu 00CyX/1eHUN
BBIMIOJTHEHHOTO JIOMAIITHEro 3aJaHusl; Mpu
¢dbpoHTanBPHOM oOmpoce u Oecene, mpu
BBIMIOJIHEHUM ~ 33JIaHUN  MPaKTUYECKOU
paboTHL.

Kommynuxayuonnas: oTBETbl Ha BOMPOCHI
YYUTENs, YydacTHe BO  (POHTAIHLHOM
00CY>XKJICHUH MPU BBIMOJIHEHUH 3aJaHHH.
Peghnexcusnas: 3aroJIHEHHE JUCTa
peduiekcHy B KOHIIE ypOKa

4.3

bubmmorexu
MAaIIMHHOTO
oOyueHus

MammHaHOe 00y4YeHHEe ¢
yUUTEeIEeM u 0e3
yUUTEI, ero
NPEUMYIIECTBA,
MOCTAaHOBKA LEMH U
3a7a4, aHaJ U3 JaHHBIX,
oOyyaroras u
TPEHUPOBOUYHAs
BBIOODKH,
perpeccum,
KJIacCU(pUKaLUH,
TECTOBast u
TPEHUPOBOYHAS
BBIOOpKa,
nepeoOydeHue,
Henoo0y4eHue,
ONTUMAIIbHAS MOJIEIb,
KpOCC-Bal1alus;
oubmmnorexka  Sklearn,
ATaIbI HOCTPOCHHUS
MOJIENId  MAIIUHHOTO
oOyuenust Ha Python

3agada
3azada

Ananumuueckas: OTBETHI Ha BOIPOCHI
(anammu3 BOIIPOCOB u MOMCK
OTBETOB)(DpOHTANILHOW  Oecenpl; aHaIu3
rpaduKoB MozeNel MallMHHOTO O0Y4YEeHHUS
Ipy BHIMOJMHEHNH 3a1aHus «lIpoOieMbr B
00yUYeHUHN MOJICITH.

Ilpakmuyeckaa: TIONCK  OTBETOB  Ha
BOIPOCH! (PPOHTAIBHON Oeceabl U BOIPOCHI
YUUTEIS B XOJIE YPOKa.
Kommynurxayuonnas: y4dacTue BO
dbpoHTasibHOM Oecene MO Marepuaiam
OpeAblAyIlero  ypoka;  y4JacTue B
00CYX/IEHUH TIPY BBITIOJTHEHUU 33JaHHUS B
MUKpPOTPYIIIE MO aHalu3y TpaduKoB
MAIlTMHHOTO 00YYEeHUSI.

Peghnexcusnas: 3anomHeHne mucTa
pedekcun B KOHIE ypoKa

4.4

JIuneiinas
perpeccust

ITonsTHe JIMHEWHOH
perpeccuu, 1eneBas
byHKIHS, JIMHEHHOE
ypaBHEHUE,
TOMOCKEIACTUYHOCTE
IaHHBIX; CO3JaHHEC
MOJEIN JIMHEWHOU
perpeccun Ha Python ¢
MOMOIILI0  OMOJIMOTEK
Pandas, NumPy wu
Sklearn

Ananumuyeckasn: aHanu3 pabOTBI MOCIH
JTUHEHHOU perpeccuu (mon6op
KO2(PPUITMEHTOB JTUHEHHOTO ypaBHEHHS C
HECKOJIbKUMHU  TIEPEMEHHBIMU);  aHAIIU3
3ajad, MPeICTaBICHHBIX YUYUTENEM, BEIOOD
W3 HUX 3a7]ad perpeccuu; 3aJaHue Ha
aHanu3 rpadUKoB W BBIOOp M3 HHUX TOTO,
KOTOPBIH COOTBETCTBYET MOJIeNH
JMHEWMHON perpeccuu; aHajau3 TOYEUYHBIX
rpadukjd u BBIOOp cpeau HUX Habopa
JNaHHBIX, MOAXONALIMX MJIA  pELICHHS
3ala4d JIMHEHHOM pPETPECCUH; CO3[aHue
MOJIEJIM MAaIlIMHHOTO 00y4YeHus Ha Python.




Ilpakmuueckasn: pemeHue 3amgad (U3
MPEICTABICHHbIX YyYHUTEJIEeM 3ajgad) Ha
BBIOOp HabOopa AaHHBIX (MO Tpadukam),
MOIXOMSIIUX  JUIS peleHust  3aaa4u
JMHEHHOW PErpecCHH;CO3aHue MOJCIN
MamuHHOro oOyuenust Ha Python: monens
npefcKa3aHuss IeH Ha KBapTUPBl B
3aBHCHUMOCTH OT Pa3IMYHBIX TAPAMETPOB.
Kommynukayuonnas: ydactue BO
(GpoHTATBHOM ~ OOCYXKIIEHUH  OCHOBHBIX
BOIPOCOB TEMbI — JIMHEWHAss (QYHKIHS U
JUHEMHOE YypaBHEHHUE, KOTOpPbIE YyXKeE
U3ydaluCh B Kypc€  MaTeMaTHKH,
o0CyXJIeHHUE 3a]1a4 10 TpaduKam.

Pecghnexcusnas: 3aroJIHeHHE JTUCTa
pedIIeKCUN B KOHIIE YPOKa
4.5 | Henuueiinolie Coznanue, obydenue u | Anarumuueckas:co3iaHue MOJEIIN
3aBUCUMOCTHU OLICHKA MOJICIIN | INHEWHONM PpPErpeccuM Ha  OCHOBAHHHU
JUHEHHONW perpeccud, | MPOCTOil TaOIHIIBI C JAHHBIMH O 3apIuiaTax
BU3YyaIM3aIUsl JIAHHBIX | COTPYIHUKOB, HAXOMASIIUXCS Ha pPa3HBIX
Ha Python; | nomKHOCTAX;HAaTUCaHKE KOJA.
HenuHelnble GyHKumH, | [lpakmuyeckaa:  pemieHWe  3agad  Ha
rpaduku GbyHKIMI; | co3naHne MoJenu JUMHEHHOW perpeccuu,
MOJIMHOMHAITEHOE OTBETHI Ha BOIPOCH! yuuTels (IOBTOPCHHE
npeoOpa3oBaHue MaTepuansa MaTeMaTHKH), BBINOJTHEHHE
JIMHEMHOM perpeccuu 3aJIlaHUs HA MMOJIMTHOMUAIBHYIO PETPECCHIO,
HanMCaHWe KoJa Juid TpeAcKa3aHus
3HA4YEeHUs] HOBOM MOJIENBI0 M TIOCTPOCHHUE
rpadMKOB UCXOTHBIX TaHHBIX U MOJIEIH.
Kommynurxayuonnas: ydacTue BO
(poHTaTbHOM OOCYXKICHHHM, OTBETHl Ha
BOIIPOCHI YUUTEIIS.
Pecghnexcusnas: 3aroJIHeHHE JTUCTa
pediekcun B KOHIE ypOKa
4.6 | Knaccudpukanusa. | Knaccudukanus, Ananumuueckas: TOUCK OTBETOB Ha
Jloructuueckas JIOTHCTUYECKast MpOOJIEMHBIE BOTIPOCH W PEIICHHE 33134
perpeccust perpeccusi, JIMHEWHBIH | HA ATane 2 ypoka.
KJ1accupukarop, Ilpakmuueckas: OTBETHI Ha BOIPOCHI,
TUIEPIIIOCKOCTb, moa0op MPUMEPOB 3ajau Kiaccuukaimm,
OuHapHas OTBETHl Ha MpOOJEMHBIE BOMPOCH MpPU
KIacCU(pUKaus, 00BSICHEHMH HOBOTO MaTepHala; pelieHue
MYJIBTUKIIACCOBAsI 3a/la4 Ha 3aKpelieHue HOBOrO0 MaTepuaia
KITacCU(UKALIUS; 10 TeMe; yJacTre BO (GpoHTAIbHON paboTe
JUHEIHOe YypaBHEHHe, | Ha ATane 3 ypoka.
KOd(PHUITUEHTHI Kommynurxayuonnas: ydacTtue B
JUHEHHOTO YpaBHEHHS, | OOCYKICHUH TECTa W OCHOBHBIX IOHSTHI
pacmoyOKeHNEe TOYKH | TEMbI; OTBETHI HA BOIPOCHI YUUTEIIS.
OTHOCHUTEIIbHO MPSMOH, | Peghrexcusnas: 3amoiHeHUE JIMCTa
0TCTYN 00BeKTa; | pedpyieKCUu B KOHIIE ypOoKa
co3nmanue, oOydeHHe W
OLIEHKa MOJIEITH

JIOTUCTUYECKOU




perpeccuu

4.7

Knaccudukanmus.
Jloructrnueckas
perpeccust

Martpuna OIIINOOK,
METPUKHU KadecTBa
JIOTUCTUYCSCKOM
perpeccuu, MOJEIb
JIOTUCTUYECKOM
perpeccuu Ha Python

Ananumuueckas: TIOUCK  OTBETOB  Ha
BOMPOCHI  YYHTENsT TIpU  OOCYKICHUU
METPHUK KayecTBa JIOTHCTUYECKOM
perpeccuu; cCaMoCTOSITEIIbHOE COCTABIICHHE
MOJICJIA JIOTUCTUYCCKOM PErpecCuu  JJis
npecKa3aHusi BEPOSTHOCTH B OJMDKadIIMe
10 et wumemMuyeckoil O6ONE3HU cepiia Mo
Pa3IMYHBIM MIPU3HAKAM.

Ilpakmuueckas: OTBETHI HA  BOIPOCHI
YUUTEIIS;CAMOCTOSITEILHOE ~ COCTaBJICHUE
MOJICJIA JIOTUCTUYCCKOM PErpecCuu  JJis
npecKa3aHusi BEPOSTHOCTH B OJMDKadIIme
10 et wmemMuyeckoil OGONIE3HU cepira o
Pa3JINYHBIM MIPU3HAKAM.
Kommynukayuonnas: ydactue BO
(hpoHTAIBHOM 00CYXXIIEHUU METPHUK
Ka4eCcTBa JIOTUCTUYCCKON PErpecCHH;
Peghnexcusnas: 3amoiHeHre JrCTa
pedIIeKCUN B KOHIIE YPOKa

4.8

JlepeBbs
pewennii. Yactpb
1

JlepeBo pEIIEHU,
AIIEMEHTBI JIEPEBHEB
(KopeHb, JIUCTHSA),
ri1youHa JiepeBa,
JKaTHBIN AJITOPUTM,
aTpudyT  pa3OueHus;
SHTPOIIHS, dbopmyna
IIlennona,
BEPOSITHOCTb, KPUTEPUI
JIxuHU

Ananumuyeckas: TOUCK OTBETOB  Ha
BOIPOCHl ~ YUYUTENs MpU  OOCYXKIEHUU
METPUK KauecTBa JIOTUCTHUYECKON
perpeccuu; cCaMoCTOATEIbHOE COCTABIICHUE
MOJIENIA JIOTUCTUYECKOM pEerpeccuu st
MpeCKa3aHusl BEPOSITHOCTU B OJrbKaiime
10 ner umemMudeckoil Ooe3HH cepAla Mo
Pa3IMYHBIM IIPpHU3HAKaM.

Ilpakmuueckas: OTBETbI Ha  BOIPOCHI
YUUTEISI;CAMOCTOSITEIbHOE ~ COCTaBJICHHE
MOJIENIA JIOTUCTUYECKOM pEerpeccuu st
MpeCKa3aHusl BEPOSITHOCTU B OJrpKaiiime
10 ner umemudeckoii Ooe3HH cepAla Mo
Pa3JIMYHBIM IIPpHU3HAKaM
Kommynurxayuonnas: y4yactue BO
(dbpoHTaTbHOM o0CyXJIeHUU METPUK
KayuecTBa JIOTUCTUUECKOU PErpeccuy;
Ped¢hnexcuenas: 3anonHeHune aucTa
pedekcun B KOHIIE ypoKa

4.9

JepeBbs
peenuii. Yactb
2

Ananumuueckas: COCTaBIEHHUE alTOPUTMA
NpPUHATUS ~ peumieHud  (Ha  mpumepe
UTPbl);aHaTN3 y4eOHBIX MPUMEPOB JepeBa
peLIeHu.

Ilpakmuueckas: yqacTue B UTPE Ha aHAIH3
QITOpUTMA  TMPHUHATUS ~ peIleHud ¢
MOMOINBI0  JIEPEBhEB,  HCCIECIOBAHUE
KpuTepueB dPPEKTUBHOCTH pa3OMeHUs Ha
pUMEpaXx.

Kommynukayuonnas: 0o0CyXKIeHHE IpH
BBIMOJIHEHUM 3a/laHMil B MUKpPOIpYIIIIE;
OTBETHI Ha BOIPOCH! YUHUTENs. YUacTHE BO
(bpOHTATBHOM OOCYXICHUH.




Pecgprexcusnas: 3amoHEHNAE TUCTA
peduiekcuu B KOHIIE YpoKa

4.10

[Ipoekt MammnHoe oOyueHue ¢ | Ananumuueckas: BHIOOP METOOB

«Pemienue 3a1aun | yauTesem, 3a/1aya | peleHus 3a1auu.

KJaccupuKauum» | KiaccupuKauuu, Ilpakmuuyeckas: BBIIOTHEHHE
METPHUKHU OIICHKHU | MPAKTUYECKOTO 33JIaHUsI 10 CO3JaHUIO0
KayecTBa MOJIEH MAITUHHOTO 00Y4YEeHHUS

Ki1accu(uKanuy; dTamnsl | Peghrexcusnas: B X01€ MOJIBEICHHUS UTOTOB
pa3paboTku Mojenu | cozpanus u o6ydenus moaenu MO.
MAaIIMHHOTO OO0Y4EHHs,

aHaU3 JaHHBIX,
co3naHue U oOydeHue
MOIeIH,

oreHKa Y EKTUBHOCTH
paboTHI MOJIETTH

Pa3nen 1. BBenenue B MCKyCCTBeHHbIH MHTE/LIEKT (1 4/2 v)
yanlI/IGCH JOJIDKHBI 3HATh TIIOHATHC I/IH(i)OpMaIII/II/I, paBJII/I‘-II/IC MG)KI[y IIOHATUAMUN

((I/IH(l)OpMaI_[I/IH», «JaHHBIC».

VYyamuecs 10KHbI yMETh:
MPUBOJIUTH PUMEPhl MH(OOPMALIMOHHBIX MPOIECCOB B MPUPOJE, OOIIECTBE, TEXHUYECKUX
CUCTEMAX;
CTPYKTYypUpOBaTh WH(GOPMAIUIO, BBIIEISITH OCHOBHBIC TOHSATHUS M B3aUMOCBSI3U MEXIY
HUMH.
Pa3znen 2. AHaIu3 JaHHBIX B 3J1eKTPOHHBIX Tabaunax (8 4/0 u)
VYyamuecs A10KHbBI 3HATh:
BO3MO>KHOCTH JIEKTPOHHBIX TaOJHIL TSl XpaHEHUS, aHAIIW3a U TIPEJICTABICHUS TaHHBIX;
VYyamuecs 10KHbI yMETh:
BBOJHTH U PEIAKTUPOBATh JaHHBIC B DJIIEKTPOHHBIX TAONIUIIAX;
BBITMOJIHATH BBIYMCIICHUS C TOMOUIBIO AJIEKTPOHHBIX Ta0JIMIL; IPEACTABIATH JAHHBIE B BUE
IUarpamm u rpadukos.
Pa3nes 3. OcnoBbl nporpammupoBanus Ha Python (12 u/12 v)
VYyamuecs 10JKHBI 3HaTh:
MOHSITHSI «aJITOPUTMY, «UCIIOJIHUTENbY, «CUCTEMA KOMaH]l UCTIOJTHUTEISY;
OCHOBHBIE aJITOPUTMUYECKUE CTPYKTYPBI: CIEIOBAHUE, BETBICHUE, LIUKII;
peain3alii0  OCHOBHBIX  QITOPUTMUYECKMX  CTPYKTYp B  BBIODAaHHOM  SI3bIKE
MIpOrpaMMHUPOBAHUSI.
VYyamuecs 10KHbI YMETh:
COCTaBJIATh QITOPUTMBI JJISI PELICHHs TMPOCTBHIX 3aJad B CIOBECHOH ¢opme, Ha
ITOPUTMUYECKOM SI3bIKE U HA BBIOPAHHOM SI3bIKE TIPOTPaMMHUPOBAHUS;
BBINIOJIHSITh TPACCUPOBKY aIrOPUTMA;
IPOrpaMMUPOBATH HECIIOKHBIE JIMHEWHBIE, PAa3BETBISIONIMECS U LIMKINYECKUE aJITOPUTMBbI
Ha BBIOPAHHOM SI3bIKE IPOTPAMMHUPOBAHUS.
Pa3nen 4. Ananu3 nanubix Ha Python (0 4/8 4)
VYyamuecs 10IKHBI 3HaTh:
MOHSTHS «MOJIETbY, «MH(OPMAaLIMOHHAS MOJIEbY, «MaTeMaTHUYeCcKas MOJIENb, «1aHHbIe,
«OOIBIITNE TAaHHBICY, «CTATHCTUKAY, «OMHCATEIbHAS CTATUCTHKAY;
3Tanbl pa3pabOTKH U UCCIIeI0OBAaHUS KOMIIBIOTEPHOI MaTeMaTHYeCKOW MOJIETH.
VYyamuecs: 10IKHbBI YMETh!
pean30BbIBaTh BBIYUCIICHUS OMKUCATEIbHONU CTATUCTUKH;
CTPOUTH M UCCIIEZ0BATh MPOCThIE KOMITbIOTEPHBIE HH(POPMAIIMOHHBIE MOJIEIIH.
Paznen 12. Beenenune B mamunHoe o0yuenue Ha Python (0 4/10 v)




VYyamnmecs 1OJKHBI 3HATh:
KJIACCU(PUKAIIMIO METOJIOB MAIITMHHOTO OOYYCHHS;

° OCHOBHBIE aJITOPUTMBI O0YUEHHUS C YUUTEIIEM .
VYuyamuecs 10JKHbl YMETh:
° CO3/1aBaTh PErPECCHOHHBIC MOJICIH;
° BBITNOJIHATH POTHO3UPOBAHUE.
TemaTnuyeckoe MIIAHNPOBAHUE
Taoauna 4
MuHMMAIbHBIA BAPUAHT Y4€OHOI0 IJIAHA
Ne Tema KounvecTBo yacoB
BBenenne B MCKYyCCTBEHHbII HHTEJIEKT
1 BBeneHne B HCKYCCTBEHHBIN MHTEIJIEKT 1
Hroro no pazneny 1
AHAaJU3 JaHHBIX B 3JIEKTPOHHBIX TadIuIaXxX
2 | Hayka o nanubixX. bonbiime naHHbie 1
3 | OnucarensHas ctaTucTuka. TaOIU4YHbBIE JaHHBIE 1
4 | OOpaboTKa JaHHBIX CPEACTBAMH IJICKTPOHHOM TaOIHUIIBI 1
5 | O6pabotka nanubIx. [lepBuyHbIi aHAIN3 1
6 | Busyanmsanus JaHHBIX 1
7 | Cratuctrueckuii aHanu3 naHHbIX. KoppensaiunoHHbIi aHaN3 1
8 | Cratuctuueckuii aHanu3 AaHHBIX. JIMHEHHBIN perpecCnOHHBIN 1
aHaImn3
9 | IlpoekT «CTaTHCTUYCCKUI METOJ aHATN3a JTAHHBIX) 1
Hroro no pasneny 8
OcHoBbl nporpammuposanus Ha Python
10 | Anroputmsl 1 ucionHuTend. CriocoOs! 3aNMCH AITOPUTMOB 1
11 | OOume cBeneHus o sA3bIke MporpamMmupoBanus Python 1
12 | Opranuzanus BBO/Ia U BBIBOJA TAHHBIX 1
13 | AnropuTMuueckas KOHCTPYKIHUS «CIIEIOBAHUE 1
14 | IlporpammupoBaHUE JIMHEHHBIX AJITOPUTMOB 1
15 | AnropuTMuydeckass KOHCTPYKIIUS «BETBJICHUE) 1
16 | [lonuas popma BeTBICHUS 1
17 | IIporpaMMupoBaHue pa3BETBIAIONIUXCS AITOPUTMOB. 1
Y cnoBHBINM oniepaTop
18 | IIpocTble U cocTaBHBIE YCIOBUS 1
19 | AnropuTMuydeckast KOHCTPYKIIUS «IIOBTOPEHUEY. 1
[TporpammupoBaHue UKIIOB € 33aHHBIM yYCIIOBHEM
MPOJOIDKEHHS PaOOTHI
20 | [IporpamMMupoBaHue ITUKIJIOB C 33/IaHHBIM YUCJIOM ITOBTOPEHHI 1
21 | IIpoekT «Pa3znuyHbie BApUaHTHl TPOTPAMMHUPOBAHHS 1

IUKIINYCCKOr'o aJITOpUTMa»




22 | IIpoekTt «Hauana mporpammupoBanust Ha Pythony 1
HTtoro no pazneny 13
UTOIro 21




Taoauua 5

Yray0jeHHbIii BADUAHT Y4eOHOI0 IJIaHA

Ne Tema KoaundecTBo yacoB
BBenenne B MCKYCCTBEHHBIN HHTEJICKT
1. BBeneHue B HCKYCCTBEHHBIN MHTEIUIEKT. Posib 1
UCKYCCTBEHHOI'O MHTEJIJIEKTA B KHU3HH YeJIOBEKA: ITHKA U
pEryJIMpoBaHUU
Hroro no pasneny 1
OcHoBbI nporpaMmvMupoBanus Ha Python
2. Anroputmsl 1 ucnioaauTenu. CrocoObl 3aMCH aITOPUTMOB 1
3. OO6mue cBefeHus o sI3bIKe MporpammupoBanus Python 1
4, Opranu3anus BBOJIAa U BEIBOJA IaHHBIX 1
5. AnroputMHuyecKast KOHCTPYKIHMS «CIIeI0OBaHUE» 1
6. IIporpammupoBaHue JIMHENHBIX aJITOPUTMOB 1
7. AnroputMuyeckast KOHCTPYKIIHS «BETBJICHUE) 1
8. [TonHast hopma BeTBICHHS 1
9. [TporpaMMupoBaHue pa3BETBISAIOLINXCS aITOPUTMOB. 1
YCnoBHBIN oniepaTtop
10. | [IpocTbie u cocTaBHBIC YCIOBUS 1
11. | AaroputmMHuuecKkast KOHCTPYKIIHS «TIOBTOPEHUEY. 1
[TporpaMMupoBaHu€e UKJIOB C 3a/laHHBIM YCJIIOBUEM
HPOI0JKEHUS PAOOTHI
12. | [IporpamMmmupoBaHue UKIIOB C 33JaHHBIM YHCIIOM 1
IIOBTOPEHUM
13. | [Ipoekt «PaznuaHbie BapuaHTHl TPOTPAMMHUPOBAHHS 1
LUKIMYECKOT0 aJITOPUTMa
14. | IIpoekt «Hauana nmporpaMMUpOBaHUSI» 1
Hroro no pazneny 13
AHanu3 1aHHbIX Ha Python
15. | Hayka o nansbIX. CTpyKTYpbI JaHHBIX 1
16. | Pabora co ciuckamu Python 1
17. | bubmuoreku Python. bubnuoreka Pandas 1
18. | Crpykrypsl nansbix B Pandas 1
19. | Crpykrypa nannsix Dataframe 1
20. | ba3oBble oneparnyu ¢ HAOOpaMH JaHHBIX 1
21. | OmucatenbHas CTaTHCTUKA 1
22. | Busyanusanmsi JaHHBIX 1
23. | IIpoekt «MccnenoBanue qaHHbIX». YacTp 1 1
24. | Ilpoekt «MccnenoBanue TaHHBIX». YacTb 2 1
25. [Ipoekt «Python ans Data Science» (O0o01enue u 1
CHCTEMaTH3alHsl OCHOBHBIX MMOHATUI TEMBI)
Hroro no pasneny 11
Beenenne B MmammuHoe o0yuenune Ha Python
26. [ToHsiTHE ¥ BUJIBI MAIIIMHHOTO O0yUYEHUS 1




27. | Ananu3 u BU3yanu3auus AaHHbIX Ha Python (moBTopenue) 1
28. | bubanoTexn MaIMHHOTO O0yYEHHUS 1
29. | Jluneiinas perpeccus 1
30. | HenuneiiHble 3aBUCUMOCTH 1
31. | Knaccudukanusa. Jloructuyeckas perpeccust 1
32. | JepeBbs pemenuit. Yacts 1 1
33. | Hepessbs pemennii. Yacts 2 1
34. [IpoekT «Pemienne 3aaaun KiracCupUKAIIII 1

HToro no pazueny 9

HUTOI'O 34

Oprann3annoHHO-NeIArornyecKne yCJI0BuUs peaau3alum Kypca
Jns peanmzanmu Kypca Ha OCHOBE NIPOrpaMMbl HEOOXOIUMO HAJIWYHE CIETYHOIINX
KOMIIOHEHTOB:
° KOMIIBIOTEPBI, PACIOJIOKEHHBIE B KOMIIBIOTEPHOM KJIacce M KOMIIIOTEPHOE pabodyee MEeCTOo
YUUTENs], MOAKIIOUEHHBIE K ceTu IHTepHeT, MPOeKIIMOHHOEe 000PYA0BaHUE;
° TUIIOBOE  MPOTpaMMHOE  OOecredyeHne, NpUMEeHsieMoe  0011e00pa3oBaTEIbHBIMU
OpraHHU3aIsIMHU;
° uHTErpupoBaHHas cpena pazpadorku (IDE) ams Python;
e  Jupyter Notebooks.

@®opMBbI aTTECTAIUHA

Bce pazgensl mpeamnonaraloT BBINOJIHEHME W 3alIMTY HpoekToB. [IpoekTsl 1o cBoeit
JUIaKTUYECKOM CYIIIHOCTM HaleleHbl Ha (OPMHpPOBAHUE CHOCOOHOCTEH, MO3BOISIONIUX
3¢ (EeKTUBHO JEMCTBOBATh B peallbHOM KU3HEHHOW cuTyauuu. OOsnanas UMM, ydamuecs MOTyT
a/IalITUPOBAThCS K U3MEHSIOLIMMCS YCIOBUSAM, OPUEHTUPOBATHCS B Pa3HOOOPA3HBIX CUTYAIUSX,
paboTtath B KOMaHJIE.

[Tpu paboTe HaJl MPOEKTOM MOSBISIETCS UCKIIOUYNUTENIbHAS BO3MOKHOCTh (DOPMUPOBAHUS Y
yyalmxcs KOMIIETEHTHOCTH pa3peuieHuss MpodsieM (IIOCKOJIbKY 0053aTelbHBbIM YCIOBUEM
peanu3aly MeToJa MPOEKTOB B LIKOJIE SIBJISETCS PELICHHE yJalluMCsl COOCTBEHHBIX MpoOiIeM
CpEeICTBAaMU TMpPOEKTa), a TakKe€ OCBOCHHE CIOCOOOB JESITEIBbHOCTH, COCTAaBIISIFOIIMX
KOMMYHHUKATHBHYIO U HH(OPMAIIMOHHYIO KOMIIETEHTHOCTH.

Kaxxaplii mpoekT mpeamnojaraeT IMOJy4eHHE Kakoro-inbo mpoaykra. B mpemmaraembix
IIPOEKTax 3TO MPOTrPaMMHBIN NPOAYKT, PEIIAIONINNI Ty MU MHYIO 3a/1a4y.

Takue mpoekThl kKak «MccmenoBanne maHHBIX», «Python mmst Data Science», «Pemenue
3324 KJacCu(UKaUM» SBISIOTCS MEXKIPEIMETHBIMH, B OTJINYHE OT MOHOIPOEKTOB, YACTUYHO
BBITMIOJHSIOTCS BO BHEYPOYHOE BpeMsi U O]l PYKOBOACTBOM HECKOJIBKUX CIIEHHAINCTOB B
pasNMYHBIX O00JAcTAX 3HaHUSA. Takue TMPOEKTbl TpPeOYIT OuYeHb KBATU(HUIIMPOBAHHON
KOOpJMHAIIMM CO CTOPOHBI CHEIUAINCTOB M CIIaXEHHOW paboThl MHOTMX TBOPYECKUX TPYIIIL.
MexIpeaMeTHble TPOEKTHl MOTYT OBbIThb Kak HEOOJBbIIMMH, 3aTParuBaIOLIUMHU JBa-TPH
npeaMeTa, Tak M HalpaBICHHBIMH Ha pelIeHHEe JOCTATOYHO CIIOXKHBIX MpoOsieM, TpeOyromux
coJiepKaTeIbHOM MHTErpalluu MHOTUX 00JacTeit 3HaHUS.
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