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IHHOACHUTEJBHAA 3AIINCKA

PaGouas mporpamma mpeamera  «VICKYCCTBEHHBI  MHTEIUIEKT»  00s3aTeIbHOM
npeaMmeTHo obnactu «MHpopmaTukay s cpemHero odmiero oOpa3oBaHMs pa3paboTaHa Ha
OCHOBE HOPMAaTUBHBIX JIOKYMEHTOB:

1. denepanbubiii 3akoH oT 29.12.2012 Ne273-®d3 (pen. ot 30.04.2021) «O06
obpazoBanuu B Poccuiickoit denepaumn» (¢ u3Mm. M jom., BCTynwim B CHITy C
01.06.2021)

2. OenepanbHBI TOCYIApCTBEHHBIM 00pa3oBaTeNbHBIA CTaHAAPT CPETHEro OOIIEro
oOpazoBanus: mprka3 MunoOpHayku Poccuu ot 17.12.2010r. Ne1897

3. Ilpukaz MunucrepctBa oOpa3oBanusi U Hayku P® ot 29.12.2014 Nel644 «O
BHECCHMHM M3MEHEHHH B MpHKa3 MuHHCTEepCTBAa 00pa3oBaHus W Hayku Poccuiickoit
@eneparun ot 17.12.2010r.  Nel897 «O6  yrBepxknaeHun  (eaepaibHOTO
rocy/1apCcTBEHHOI0 00pa30BaTeNIbHOTO CTaHIapTa CPeIHEro o01iero 00pa3oBaHUs

4. TlpumepHast ocCHOBHasi 0Opa3oBaTesbHasl MPOrpaMMa CpeiHero oomero oopa3zoBanus
o Mudopmaruke

5. CII 2.4.3648-20 «CaHuTapHO-3IUAEMHUOIOIMYECKHE TPeOOBaHUS K OpraHu3alusM
BOCHHUTAHUS U 00yUEHUsI, OTJBIXA U O3[JOPOBIICHUS JETEH U MOJIOACIKU»

6. VYwueoOnsrit tutan MBOY CII Ne5 r.Bonrogorcka Ha 2021-2022 y4eOHBIH ro/I.

[Tporpamma kypca «VCKyCCTBEHHBIH WHTEIIEKT» COCTaBi€HAa JUIsi 9 KJaccoB B
coorBerctBUM ¢ TpeOoBaHusMu @DI'OC ocHoBHOro obmero oOpa3oBaHus (IpUKa3
Munnpocsemnienuss No287 ot 31 mas 2021 1.), ¢ y4eToM NPEEMCTBEHHOCTH IPOrpamMm
HAyaJIbHOT0, OCHOBHOTO M cpeaHero obmero obpazoBanus. [Iporpamma mnpeaHasHadeHa JUIs
IPOJODKEHUSI 00y4EeHMs] OCHOBAaM MCKYCCTBEHHOI'O MHTEJUIEKTAa M OPUEHTHPOBAHA Ha aHaIU3
JTAaHHBIX, BBEJIEHHE B MAIIMHHOE 00ydyeHue Ha 0a30BOM M yIiIyOJIEHHOM ypOBHE. 3a MOcCieIHue
JECATUIIETHSI BO MHOTUX O0JIACTSX HAYKW W MHAYCTPHH CTAIN HAKAIUIMBATHCS OOJbIINE 0OBEMBI
JTAHHBIX, a TaK)Ke CTaJIM Pa3BUBATbCS METOJbl MAIIMHHOTO 00Y4EHUs!, NO3BOJISAIOIINE U3BIIEKATh
U3 3TUX JaHHBIX 3HAHUS U SKOHOMUYECKYIO MOJIb3Y.

Jlis 6a30BOro ypoBHSI MPOrpaMMOM HPEAYCMOTPEH MPONEIEBTUUECKUN pa3Jiesl aHaIn3a
JAHHBIX B 3JIEKTPOHHBIX Tabauuax. EMUHBIM cofepxaHueM KypcoB 0a30BOro M yriyOJIeHHOTO
YPOBHEH SBJISIOTCS OCHOBBI IporpammupoBanus Ha Python, ananu3 nannsix Ha Python. [lns
yriayOJIeHHOTO YPOBHSI MPOrpaMMoON MpPeIyCMOTPEHO BBEACHHE B MAIIMHHOE OO0Yy4YeHHE Ha
Python. OcnoBomnonararomieii TeMoil sBisieTcss BBeleHHE B IporpammupoBaHue Ha Python.
CdopmupoBaHHbIe y yJalllUXCsl 3HAHUS M YMEHHUs B 00JacTH mporpamMmupoBaHusi Ha Python
OyAyT B JaJbHEHINIEM HCIOJIb30BAHbl IPU M3YYEHHUU aHAIN3a JIAHHBIX HA CTYIEHH OCHOBHOTO
oOuiero o0pa3oBaHUS U MAIIMHHOTO OOy4Y€HUS Ha CTYNEHH CPEIHEro oOIiero odpa3oBaHUS.
Data Science — ogHa M3 caMbIX MPOTPECCHBHBIX 00JIaCTel B MPOrpaMMHUPOBAHHU CETOIHS, a
Python — camblii MOMyJSApHBIA W PACHPOCTPAHCHHBIA S3BIK, HCIOJNB3YEMbId IS aHAIHM3a
naHHbIX. He ynuBUTENBHO, YTO /IB€ 3TH 00JACTU 3HAHUM aKTHBHO M3YYalOTCS M MPUMEHSIOTCS
CHEeUaIUCTaMU Il TIOCTPOEHUS NPEIUKTUBHBIX MOJIENel, BHU3yalnu3amuu U paboThl C
naHHbIMU. Kypc MO3BOJUT y4yaliuMcsi OCBOUTh OCHOBHBIE MHCTPYMEHTBI pabOThl U MPUCTYIUTh
K IIOCTPOEHHUIO Mojieiel u pabore ¢ JaHHBIMU. B xoze ocBoeHMs yueOHOro MaTepuasia Kypca y
y4yamuxcst popMHUpYeTCsl YCTOHUMBBIM MHTEpeC K M3Y4YEHHUIO JaHHOM TEeMbl U 3aKJIaJbIBaeTCs
0a3a a1 OPOAODKEHMS H3Y4YEHHMs] METOJOB MAIIMHHOIO OOyYeHHUsi Ha CTYNEHU CpEIHEro
o011ero o0pa3oBaHus.

[Iporpamma pa3zpaboTaHa B COOTBETCTBHM C OJIHUM U3 AMJIAKTUYECKUX MPUHLHUIIOB —
IPUHLIMIIOM IpeeMCTBEHHOCTH. Conep)kaHue IporpaMMbl HaxXOJUTCS B TECHOM CBA3M C
MaTepHayioM [IJIsi HadyaJlbHOTO OOIIero oO0pa3oBaHUs, a TAKXKE SBIACTCS HEOOXOIUMBIM IS
MOCJIEIYIONEr0 N3Y4eHUsI Ha CTYNEHH CpeqHero oOmiero o0pa3oBaHHs. JTO — JIMHUS SI3bIKA
nporpamMmmupoBanus Python, ocBoeHHe KOTOpOro HauMHaeTCs B OCHOBHOM WIKOJIE, U CKBO3HAas



JIMHUS MAIIMHHOTO 00yYeHUsI, OCBOCHUE KOTOPOT0 HAYMHAETCS Ha MPOIEAEBTUIECKOM YPOBHE B
HayaJbHOW U OCHOBHOM IIIKOJIE M IIPOJIOJKAETCA J1aliee B CPEIHEH IIKOJIE.

K 3aBepuiennto o0ydeHus: 1Mo mporpaMMe ydaruecs JOJDKHBI OHUMATh aKTyallbHOCTh
aHaJlM3a JaHHBIX, €F0 OCHOBHBIE OOJACTH MPUMEHEHHs U METOJbl peanusauuu. IIporpamma
IperoiaraeT, 4Yro y yJaumxcsi Oyaer copMUpOBAHO LIEIOCTHOE MPEACTaBICHUE 00 aHau3e
JTAHHBIX, peallu3allii METOJI0OB aHallu3a JaHHbIX Ha s3bike Python, ero cepax npumenenus.

Jannsblii Kypc onmpaercs Ha (yHIAMEHTAJIbHBIC JUIAKTUYECKAE MPUHIIHUIBI, TaKUe Kak
MIPaKTUKO-OPUEHTUPOBAHHOCTh, HAYYHOCTh U JOCTYIHOCTb, LIEJIOCTHOCTh M HENPEPBIBHOCTH, a
TaK)K€ HWHHOBAIIMOHHBIE METOJbl IMPOOJEMHO-Pa3BUBAIOIIETO M CMELIAHHOIO OO0YYeHMs,
MPOrpaMMHO-TIPOEKTHOIO M HMCCIIEOBATENIbCKOIO MOAXOAOB. B  KOHIlE KaXaoro ypoka
IPUCYTCTBYIOT BOIIPOCHI U 3a/laHUs, MHOTME M3 KOTOPBIX OPUEHTHUPOBAHBI Ha KOJUIEKTHBHOE
o0cyxJeHre, TUCKYCCUH, BEIPaOOTKY KOJNIEKTUBHOIO MHEHHUSI.

Oco0oe MecTO B peaiM3aluy NporpaMmbl OTBOJUTCS BUACOJIEKIIUAM, OHJIAH-pecypcawm,
TpeHaxkepaMm. Bece 3T0 co3gaer HeoOX0oquMble YCIOBUS AJisi (POPMUPOBAHUS CAMOCTOSTEILHOCTH
B IUIAHUPOBAaHMM Y4YeOHOH [EeATENbHOCTH, B OpraHM3aldy y4eOHOro COTPYIAHHMYECTBA, B
pacnpefieieHuu poJiell mpH peleHUuH y4dyeOHbIX 3ajad u mpobieM. Heorbemiemoil yacTbio
IPOTPAMMBI SBIISICTCS MPOEKTHAS JeSITEIHbHOCTh 00YJIarOIIUXCSI.

W3ydeHue pa3nuyHbIX aclIEKTOB aHaIKM3a JAHHBIX MO3BOJIUT CPOPMHUPOBATH Y YUALTUXCS
CIIOCOOHOCTh K AHAJIMTHUYECKOM M MPOTHOCTHYECKON naesTenbHOCTU. llowick oTBeTOB Ha
npoOJieMHbIE  BOIPOCHI,  pelIeHHe NPOOJNIEMHBIX W HCCIEAOBAaTEIbCKUX  3a/IaHUH,
MHTETPUPOBAHHBIX B COZEpXkKaHHE, HANpPaBIECHO Ha (OPMUPOBAHUE Yy YYAIUXCS LIEIIOCTHOIO
CHUCTEMHOT'O MBIIIJICHHUS, KOTOPOE MO3BOJIUT UM OLEHUTH COPMUPOBAHHBIN KPYT MOCTOSHHBIX
MHTEPECOB U OCYILECTBUTH OCO3HAHHBIM BHIOOp AaibpHElIIed o0pa3oBaTeIbHOM TPAaeKTOPUU U
po(hecCHOHANBFHOTO CaMOOIIPEICTICHHUS.

Hess u 3agaun Kypca. [maBHast menb Kypca — JaTh ydamuMmcsi 6a30Bo€ MPEICTaBICHHIE
00 aHanM3e MaHHBIX W pealu3allMd OCHOBHBIX METOJIOB aHajW3a JaHHBIX W MAaIIMHHOTO
oOydeHus (sl yriIyOJIGHHOTO YpOBHS) Ha si3blke Python, MO3HaKOMUTH ¢ TEPMUHOJIOTHEH
MCKYCCTBEHHOTO MHTEJUIEKTa U HAYyYUTh MPUMEHITh HEKOTOpPbIE U3 €r0 METOAOB /I pELICHUs
IPAKTUYECKUX 3ajau.

LeneBasi ayauropus Kypca. Yuamecs 9 kjgaccoB 0011eo0pa3oBaTeIbHbIX MIKOJ.

Mecto kypca «VcKycCTBEHHBIH MHTEUIEKT» B Yy4eOHOM IUIaHe. YPOKH Kypca
«VckycCTBEHHBI MHTEIUIEKT» MOTYT MPOBOJUTHCS B 9 Kilaccax B KauecTBe (paKyIbTaTUBHOTO
Kypca WIH KpyKKa.

IleHHOCTHBIC OPHEHTHPBI COACPKAHUA M PEATM3ANMHI NPOTrPAMMBI

CopepxaHue mporpaMMbl HOCHUT MEXAMCLUMIUIMHAPHBIN XapakTep. EcTecTBeHHBIM
00pa3oM BBITJISAUT €ro BO3MOXKHAs HMHTErpanys ¢ JUCHMIUIMHAMHU IpeIMEeTHOH o0iactu
«Marematuka ¥ uH(popmarukay». Pa3BuTue JIOrHYecKOro M ajJropuTMHUYECKOTO MBIIUIECHUS,
OCYILECTBIIIEMOE Ha YpOKax IO OHTUM JUCHHUIUIMHAM, CIYXHUT 3aaade (HOpMHUPOBAHUSA
HE0OXOIUMOM OCHOBBI, HA KOTOPOU B JdajibHENIIEM Oy/ET OCYILIECTBIICH MePeX0]] K MAITUHHOMY
00y4YEHHIO Ha CTYTMIEHU CPETHET0 00IIero 00pa3oBaHusl.

Uepes MCIoIb30BaHNE PA3JIMYHBIX J1aTaCETOB M aHAJINU3 JIAHHBIX CUHTE3UPYIOTCS 3HAHUS
U YMEHHMS y4allluxcsl, HOJIy4eHHbIe UMM Ha YpoKax reorpaduu, Gu3uku, OMOJIOTHH U IPYTUX.

Heorbemnemoli uacThi0 NporpaMMmbl SIBISETCS pealu3alus MPOEKTHOro MeToja
oOyuenus. [IporpamMmoit mpeaycCMOTPEHO BBIOJHEHHE TAKUX MPOEKTOB Kak «CTaTHCTHUECKUi
METOJl aHaiu3a JaHHbIX», «Pa3nuuHble BapUaHTBl MPOTPAMMUPOBAHMS ITUKIMYECKOTO
anroput™ay, «Hauana mporpammupoBanust Ha Pythony. IIpoekTsl mo cBoeit TuAakTHYECKOH
CYLIHOCTH HaleleHbl Ha (OpMHUpPOBaHHME CHOCOOHOCTEH, TMO3BOJISIONIMX 3P (HEKTUBHO
NeicTBOBaTh B peaibHOW JKM3HEHHOM cutTyanuu. OOnagas uWMH, yd4amigecs MOTYT
aJaNTUPOBAThCS K U3MEHSIOIINUMCS YCIOBUSM, OPUEHTHUPOBATHCS B PA3HOOOPA3HBIX CUTYaLUSAX,
paboTaTh B KOMaH IE.

[Tpu paboTe HaI MPOEKTOM MOSBISAETCS MCKIIOUUTENbHASI BO3MOXHOCTh (POPMUPOBAHUS
y ydamuxcs KOMIIETEHTHOCTH pa3pelleHusi MmpobieM (IMOCKOJIbKY 00s3aTeNbHBIM YCIOBUEM



peaM3anui METO/Aa MPOCKTOB B IIKOJIE SIBISICTCS PEIICHUE yYalIMMCsI COOCTBEHHBIX MPOOIieM
CpPeICTBAMHU TMPOCKTa), a TakKe OCBOCHHE CIIOCOOOB JCSATEIBLHOCTH, COCTABJISFOIIMX
KOMMYHHKATHBHYIO U HH()OPMAIMOHHYIO KOMITETEHTHOCTH.

HJIaHI/IpyeMbIe pe3yJbTaThbl OCBOCHUA yqeﬁﬂoro Kypca

®I'OC ycranaBnuBaeT TpeOOBaHUS K pe3yabTaTaM OCBOCHHUS O0YYAIOIIMMHUCS OCHOBHOM
00pa3oBaTeNbHOW MPOrpaMMbl CPEHET0 OOIIEero 00pa3oBaHUs: JUYHOCTHBIM pe3ybTaTaM

(Tabmuma 1); MeTanpeaAMETHBIM pe3ylbraTaM (Tabauia 2); MpeAMETHBIM pe3yibTaTaM (Tabauma
3).

Taoauma 1
JINYHOCTHBIE Pe3yJbTAThI
1
TpedoBanune ®I'OC YemMm pocruraercs
JIM9HOCTHBIE Pe3ybTaThl, 00CCIICYNBAIOIITNE Pas e
aJanTanrio 00y4aroIerocs K U3MEHSIOIUMCS .
. . «BBeneHne B MCKYCCTBEHHBIN
YCJIOBHSIM COLIMAJIBHOW U IPUPOIHOM CPEIbI:
WHTEIUICKTY,
YMEHHE Paclo3HaBaTh KOHKPETHBIE TPUMEPHI
«OCHOBBI IPOTrPAMMUPOBAHUS HA
MOHSITHUS 110 XapaKTEPHBIM MPU3HAKAM, BBITIOIHATh Pythony
b

ONEpALMH B COOTBETCTBUH C OIIPENIEICHUEM U
MPOCTEUIIMMH CBOMCTBAMU MOHSTHS,
KOHKPETU3UPOBATh MIOHATHUE IPUMEPAMHU,
HCIIOJIb30BAaTh IMOHITUE U €r0 CBOMCTBA MPHU
pELIeHUH 3a/]1a4, a TAK)KE€ ONEPUPOBATH TEPMUHAMU U
MIPEACTABJICHUSIMU B 00JIACTH KOHLICTIIINH
YCTOMUYMBOTO pa3BUTHUSA

«AHaIM3 JaHHBIX B 3JIEKTPOHHBIX
Tabnuax» (MUHUMAIbHBIA BAPHAHT
yueOHOro IJ1aHa),

«AHanu3 naHHbBIX Ha Pythony,
«BBenenue B MalimHHOE 00y4YeHUE Ha
Pythony (yrmyOneHHbli BapraHT
yueOHOro IjIaHa)

Pa3nensl «AHanu3 aHHBIX B
AIIEKTPOHHBIX TAOIUIIAX )
(MUHUMABHBIA BapUaHT y4eOHOTO
TJ1aHa),

«AHanu3 na"HbIX Ha Pythony,
«BBeneHne B MallinHHOE 00yYeHUE
Ha Python» (yrnyOnenHslif BapuaHT
y4eOHOTro IJIaHa)

LleHHOCTH HAY4YHOT'O ITO3HAHMSL:

OBJIaJICHE OCHOBHBIMU HaBBIKAMHU
MCCJIEI0BATEIBCKOM 1€ATENbHOCTH, YCTAHOBKA Ha
OCMBICJICHHE OTIbITa, HAOIIOAEHUM, TIOCTYNIKOB U
CTPEMJIEHHE COBEPILIEHCTBOBATH ITYTH JTOCTHKEHUS
MHAUBHUAYAJILHOTO U KOJUIEKTUBHOTO OJaronoiaydust

Taoanma 2
MeTanpeamMeTHblie pe3yabTaThl

TpedoBanune ®I'OC Yem gocruraercst

YMeHue caMOCTOSATENbHO TUIaHUPOBATh MyTH
JOCTIKEHUS 11T, B TOM YHUCIIE alTbTepHATHBHEIE,
OCO3HaHHO BBIOMpaTh Hanboee 3¢hheKTuBHBIE
CTHOCOOBI penIeHnsT yI4eOHBIX U MO3HABATEIBHBIX

HpOCKTHLIC 3aJaHusA

3a7a4.

YMeHue o1eHnBaTh MPaBUILHOCTD BBINOJTHEHUS Pasnensl «AHann3 JaHHBIX B
yueOHoIi 3a/1a4H, COOCTBEHHBIE BO3MOXHOCTH €€ ANEKTPOHHBIX TAOIHUIIAXY,
pelIeHUs. «AHanm3 gaHABIX HA Pythony

! IIpuxa3 Munnpocsemmenus Ne287 ot 31 mas 2021 r.



YMeH#ue onpenensTh MOHATHS, CO3/1aBaTh
0000111eHNs, YCTaHABIUBATH aHATOTHH,
KJaaccu(UIUpOBaTh, yCTaHABIUBATh IPHYUHHO-
CJICZICTBEHHBIC CBSI3U, CTPOUTH JIOTHUYECKHUEC
paccyKICHHs, YMO3aK/IIOUCHHs (MHIyKTHBHBIE,
JICTYKTUBHBIC U 110 AHAJIOTHH) U JICJIaTh BBIBOJIBI.

Pa3nensl «AHanu3 JaHHLIX B
ANIEKTPOHHBIX TAOIHIIAXY,
«AHam3 1aHHBIX Ha Pythony

VYmMmenue CO3/1aBaThb, IPUMCHATH U Hp606pa3OBBIBaTI>
3HAKH U CUMBOJIbI, MOACIIN U CXEMbI JJIs1 pCUHICHUA
y‘Ie6HBIX U I1O3HaBaTCJIbHBIX 3a1a4.

Pa3nensl «AHanu3 JaHHEBIX B
AIEKTPOHHBIX TAOJIHIIAXY,
«AHam3 gaHHBIX Ha Pythony

dopmMupoBaHUe U Pa3BUTHE KOMIIETEHTHOCTH B
obnactu ucnonp3oBanus UKT (MKT-kommerenuun).

Pasznensl «AHann3 JaHHBIX B
ANIEKTPOHHBIX TaOIUIAX»,
«AHanu3 naHHbIX Ha Pythony»

Taoauma 3
IIpeaMeTHbIE pe3ybTAThI

Tpedosanne PI'OC

Yem gocTuraercs

®opmupoBaHue UHHOPMALIMOHHOHN U
AITOPUTMUYECKON KYJbTYpbI, pOpMUpPOBaHUE
IPEJCTaBICHUS O KOMIIBIOTEPE KaK YHHUBEPCAIbLHOM
ycTpoicTBe 00paboTKH HH(OPMAIHH, Pa3BUTHE
OCHOBHBIX HaBBIKOB U YMEHHUH UCII0JIb30BAHUS
KOMITBIOTEPHBIX YCTPOMCTB.

Paznennl

«OCHOBBI POTPAMMHPOBAHUS HA
Python»

«AHanu3 gaHabX Ha Pythony

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

Paznensl «AHanu3 1aHHBIX B
ANEKTPOHHBIX TAOIHUIIAX,

«OCHOBBI IPOTPAMMHUPOBAHUS Ha
Python»

«Ananu3 na"HHbIx Ha Pythony,
«BBenenne B MalliMHHOE OOyUYeHHUE Ha
Python»

Pa3BuTHe aaropuTMHUYECKOrO MBILICHHS,
HE00X0IUMOro JIsl MpoQeccuoHaIbHON
JeSITeIbHOCTH B COBPEMEHHOM OOIIIECTBE; pa3BUTHE
YMEHHMH COCTaBUTbH U 3alUCATh AITOPUTM IS
KOHKPETHOT'O UCTIOHUTENS; (OPMUPOBAHNE 3HAHUN
00 alNropuTMUYECKUX KOHCTPYKIUAX, TOTHYECKUX
3HAYEHUAX U ONEpaLUsX; 3HAKOMCTBO C OJTHUM M3
SI3BIKOB TPOTPaMMHUPOBAHUS U OCHOBHBIMU
QITOPUTMUYECKUMU CTPYKTYpaMH — JIMHEHHOH,
YCIOBHOM U LIMKJIMYECKOM.

Paznensl «AHanu3 JaHHBIX B
ANIEKTPOHHBIX TAOJIHIIAX,
«AHanu3 gaHHbIX Ha Pythony,
«OCHOBBI MAITUHHOTO 00YYEHUS»

dopmupoBaHue yMeHUH hopManu3auu u
CTPYKTYpUPOBaHUs HH(MOPMAITUH, YMEHHS BEIOUpATh
Croco0 MpeCTaBICHUS TaHHBIX B COOTBETCTBUU C
MOCTaBJIEHHOM 3a/1aye (TabauIbl, CXeMBbI, rpaduKHy,
JarpamMmbl) C UCIIOJIb30BAHUEM COOTBETCTBYIOIINX
MIPOTPaAMMHBIX CPEACTB 00PaOOTKH JTAHHBIX

Pa3znensr «OCHOBBI IPOrpaMMHUpPOBAHUS
Ha Python», «AHanu3 TaHHBIX B
JIEKTPOHHBIX TAOIUIIAXY,

«AHanu3 gaHHbIX Ha Pythony,
«BBenenue B MalinHHOE 00y4YeHHE Ha
Python»




®dopMHUpOBaHNUE HAaBBIKOB M YMEHUM 0€3011acHOTO 1
1es1ecoo0pa3Horo MoBEACHUS IpU padboTe ¢
KOMITBIOTEPHBIMU IIpOrpaMmMamu u B cetu MHTepHer,
YMEHUS COOJI0JaTh HOPMBI HHPOPMALMOHHON ITHKH
U IIpaBa

Paznen «BBenaeHnue B HICKyCCTBEHHBIN
HNHTCIJICKT»

Y4eOHO-TeMaTHYECKHH IJIAH

B aToMm paspene npuBOAsATCA [Ba BapuaHTa IUIAHUPOBAHMSA 3aHATHW. IlepBbIii BapuaHT
paccuWTaH Ha MUHMMAJIbHBIA Y4eOHBIN I1aH. BTOpoil BapumaHT pacCuMTaH Ha pacIIUpPEHHBIN
y4eOHbI TUIaH (MHUHMMAJIBHBIA BapuaHT Y4eOHOTO IJIaHa/yriIyOJEeHHBIH BapHaHT y4eOHOTO
1JIaHa).

IlepBO# TOMOJHUTEIBLHOM LIEIBIO U3YYEHUS PACIIMPEHHOIO Kypca sIBJIAETCS JOCTUKCHUE
OOJIBIIMHCTBOM yYalllUXCS MOBBIIIEHHOTO (IMPOAYKTUBHOIO) YPOBHS OCBOEHHUS y4eOHOIO
MaTepuana. Y4eOHWUKH st YpoBHA 8-9 KilaccoB 00€CIEeYMBAIOT HEOOXOAMMBIN ISl 3TOTO
y4eOHBIH W JIUJAKTHYECKMH MaTepuall. BTopoil  JOMOTHUTENBHOW IEIbI0  H3YYCHHS
pacIIMpeHHOI0 Kypca sIBJII€TCS NMOATOTOBKA y4yallUXcs K OJMMIIMAgaM, KOHKypcaM B o0jacTu
aHaJIM3a JaHHBIX ¥ MAIIUHHOTO O0Y4YEeHHUS.

JlononuurenbHoe ydyeOHOE BpeMs B pPACIIUPEHHOM BapHaHTE Kypca B OCHOBHOM
oTnaeTcs mpakTudeckoi pabdote. [lpu pacmmpenHom Bapuante yueOHOro IiaHa OoJbliasi 4acThb
(uu Bce) 3a1aHuil MOKET BBIIOJIHITHCS BO BPEMsI YPOKOB 101 PYKOBOJICTBOM YUUTEIIS.

[lepeueHp MIaHUPYEMBIX PE3YIbTATOB OCBOCHHUS MPOTPAMMBbI SBJISIETCS €AMHBIM KaK JIJIs
MUHHMAaJIBHOTO, TaK W Ui YIIyOJEHHOro BapuaHTa Y4eOHOro IUIaHHpoBaHWA. Pazmuune
JOJIKHO TIPOSIBUTHCSI B CTENEHU TNIYOWHBI M KauecTBa OCBOCHHUS TEOPETUYECKOT0 MaTepuana H
MOJIyYEHHBIX PAKTUYECKUX HABBIKOB.

TemaTuueckoe IIAHUPOBAHHUE C ONIPEACICHUEM OCHOBHBIX BU/10B yqeﬁﬂoﬁ JEATCJIbHOCTH

HanmeHoBanue Kpartkoe Bujbl yueOHOM qeTeJILHOCTH
TeMbl coiep KaHue
1. Beenenue 8 U1 u MO
1.1. Bsenenue B [Iporno3upoBanue, | Anarumuueckas: TOUCK OTBETOB Ha
MalIMHHOE aHanu3, 00ydyeHue, | BONPOCHl  YUUTElNs, CaMOCTOSTEeNbHBIN
oOyueHue JaHHbIE, IPU3HAKY, | MIOMUCK HWHGOpPMAalMM TNpU  pPEUICHUH
aJITOPUTM, IIOCTaBJIEHHBIX 3a1a4.
HCKYCCTBEHHBIN Kommynukayuonnas: komanjHas padboTa,
MHTEJIEKT, OTBETHl HA BOMNPOCHI YUUTENS, UTPOBast
MalIMHHOE MPAKTHKA.
o0yuyeHue Ilpakmuyeckaa: y4actue B urpe, pabdora

C HTPOBBIM TPEHAKEPOM.
Pegnexcusnaa: pednexcuss Meronom «6

LIS
1.2 Pons Otnka U, Ananumuveckas: TIOUCK OTBETOB Ha
HCKYCCTBEHHOTO TUYHOE BOIIPOCHl  YUMTENS, CaMOCTOSITENIbHBII
UHTEJJIEKTa B npumenenue UMY, NOUCK MH(pOpManMu TNpU  pElIeHUU
KU3HU YeJIOBeKa: OTBETCTBEHHOCTb MOCTaBJIEHHBIX 3a7au.
JTHKA U nn, KommyHnukayuonnas: komanaHas paboTa,
perynupoBaHue perynupoBaHue OTBETHI Ha BOIIPOCHI YUUTEJIS.

nn. Ilpaxmuueckas: pelieHUE Kenca, ydacThue




B UTpE.
Peghnexcuenas: oTBeTbl Ha KOHTPOJIbHBIE
BOIIPOCHI

2. OcHoBbI s13bIKa IporpammupoBanusi Python
2.1. ANTrOpHUTMBI U Hcnonnurens, Ananumuyeckas: TIOUCK OTBETOB Ha
HCIIOJTHUTEIIH. AJIITOPUTM. BOIIPOCHl  YUMTENS, CaMOCTOSITEIIbHBII
Crioco0OslI 3anucu CriocoOslI 3anucu NOUCK MH(OpManMu MNpu  peLIeHUU
AJITOPUTMOB QJITOPUTMOB: [IOCTaBJIEHHBIX 3a/a4.
CIIOBECHBIH, Kommynukayuonnas: pabora ¢ UrpoBbIM
MOCTPOYHBIH, OJIOK- | TPEHAKEPOM.
cxema, nporpamma. | /Ipaxmuueckasa: OTBETBI Ha BOIIPOCHI,
JInnenHbIN, pelieHue IpeularaéMblX  3aJaHui  Ha
pasBeTBIIAOLIMICA | A3bIKe IporpamMMupoBanust Python.
U IUKJIMYECKUI Pegnexcusnas: 3aI0JIHCHUE JIucTa
AJITOPUTMBI. peduexcuun
2.2 Oo6mue ceenenus o | Mcropus sizpika Ananumuyeckasa: TIOUCK OTBETOB HA
A3BIKE Python, BOIIPOCHl  YYMTEJS, CaMOCTOSTEIbHBIN
[IPOrpaMMUPOBAHUS | KOMIWJIUPYEMbIE U | IOUCK  MH(OpPMalLMKU MpU  PEUICHUU
Python UHTEPIPETUPYEMBI | IOCTABIEHHBIX 3a4a4.
€ SA3BIKH, Kommynuxayuonnas: pabora B KOMaHax
JOCTOMHCTBA U U (WIM) MHIUBUAYAIIBHO.
HEJOCTATKU Ilpakmuueckas: OTBETbl Ha BOIIPOCHI,
Python. pellleHue TMpeajlaraéMbIX 3aJaHuil  Ha
[lonaTne naHHBIX, | s3BIKE IporpamMmupoBanus Python.
THUIIbl JAHHBIX: Pegnexcusnas: 3allOJIHEHHUE  JIUCTa
Lenble, peduexkcun
BELIECTBEHHBIE U
CTPOKOBBIE.
ITonsaTne
IIEPEMEHHON,
pa3HULA MEXKTY
MEPEMEHHON U
KOHCTaHTOM.
2.3 Opranu3zanus Beoga | ynkuus print(), Ananumuueckasa: TIOUCK OTBETOB HA
Y BbIBOJIA IaHHBIX | IIpaBUJIA €€ BOIIPOCHl  YUMTENS, CaMOCTOSITENIbHBII
UCIIOJIb30BaHUS. NOUCK MH(pOpManmMu TNpu  pelIeHUU
OmmOku npu ITOCTaBJICHHBIX 3a/1a4.
HCIIOJIb30BaHUU KommyHnuxkayuonnas: pabota B KOMaHIax
¢byskun print(). U (UJIM) UHIUBUIYaTbHO.

Turmel nasHeIX; int,
float, str.
[TpuBencHue THIOB
C TIOMOIIEIO
COOTBETCTBYIOIIHX
yrxumii (int(),
float(), str()).

Ilpakxmuueckas: OTBETBI Ha BOIPOCHI,
pelIeHHe MpeajlaraeMbIX 3aJaHUM  Ha
s3bIKe porpamMmupoBanus Python.
Pedghnexcuenas: 3aroJHEHNE
peduekcun

JIMCTAa




Oynkuus type().
Oneparop
MpUCBaNBaHUS.
[IpaBuna
MMEHOBaHUS
MIePEMEHHBIX.
Oynxkuus input(),
MpaBuIIa ee
WCIIOJIb30BaHUS.
Heo0xomumocTts
MIPUBEICHUS
LET0YUCIIEHHBIX
JAHHBIX K THITY int
rocJie BBojia

2.4 AnroputMuueckas | TUIbl JaHHBIX B Ananumuyeckasa: TIOUCK OTBETOB Ha
KOHCTPYKLUS Python, BOIIPOCBI  YYMTEJS, CaMOCTOSTEIbHBIN
«CIIEIOBAaHUE» apupMeTHIECKue OMCK HH(OpPMALMM TpPU  PELICHUU

OIlepaTopBl, IIOCTaBJICHHBIX 3a1a4.

JEUCTBHS C Kommynuxayuonnas: pabora B KOMaHax
IIEPEMEHHBIMH. U (WIM) MHIUBUAYAIIBHO.

ANropuTtM™, BUIBI IIpakmuueckas: OTBETBI Ha BOIPOCHI,
aJITOPUTMOB, pellleHue TMpeajlaraéMbIX 3aJaHuil  Ha
0COOEHHOCTHU A3bIKe porpaMmupoBanus Python.
JINTHEWUHOTO Pegrexcusnas: 3aI0JIHEHUE mcTa
aropuTMa, OJIoK- | pedrexcun

cxema.

biok-cxema

JIMHEUHOI O

anropuTMa.

2.5 IIporpammupoBanu | biok-cxema Ananumuueckas: TIOUCK OTBETOB Ha
€ JIMHEMHBIX JIMHEHHOTO BOIIPOCHl  YUMTEJNsl, CaMOCTOSATEJIbHBIN
aJITOPUTMOB ajropuTMa. NOUCK MH(OpManmuu TNpU  pelIeHUU

[IporpamMmMupoBaHu | IMOCTABIEHHBIX 3a4a4.

€ JIMHEMHBIX Kommynukayuonnas: pabota B KOMaHIax

aITOPUTMOB, U (UJIM) UHIUBUAYATbHO

apudmernyeckue IIpakmuueckas: OTBETBI Ha BOIPOCHI,

OIIEPaTOPBI, pelieHue IpeularaéMblX 3aJaHuil  Ha

IIEpEMEHHBIE A3bIKe porpaMmupoBanus Python.
Pegnexcusnas: 3all0JIHEHUE  JIMCTa
pednexcun

2.6 Anroputmuueckas | PasBerBistromniics | Amanumuyeckas: TIOMCK  OTBETOB  Ha
KOHCTPYKLUSA aJIrOpUTM, OJIOK- BOIIPOCHl  YUMTEINS, CaMOCTOATEIbHBIN
«"'BETBJIICHHE)» cXeMma BeTBJICHMs, | MOUCK HH(OpManMu TMpu  pELIeHUU

OTIepPaTOPHI
CpaBHEHMS.
YcnoBHbIe
omneparopsl if, if-
else, mpaBuna
3aIUCH YCIIOBHBIX

MOCTaBJIEHHBIX 3a/a4.
KommyHnukayuonnas: pabota B KOMaHIax
U (UJIM) UHIUBUIYaTbHO.

IIpaxmuueckas: OTBETBl Ha BOIIPOCHI,
pelIeHHe MpeajlaraéMbIX 3aJaHUd  Ha
A3bIKe porpaMmupoBanust Python.




OIIEpaTOPOB. Pegpnexcusnas: 3allOJIHEHHUE  JIUCTa
pedaexcun
2.7 [Tonnas popma brok-cxema Ananumuyeckas: TIOUCK OTBETOB Ha
BETBIICHUS BETBJICHUS. BOIIPOCBI  YYMTEJS, CaMOCTOSTEIIbHBIN
[Tonmublil yCIOBHBIN | MOMCK WHGOpPMANMKM TPH  PELICHUU
olepaTop, NpaBWJIa | MOCTaBJICHHBIX 3a/1a4.
3aMMCH IIOJIHOTO KommyHnukayuonnas: pabota B KOMaHgax
YCIIOBHOTO U (WIM) MHIMBUAYAIIBHO.
oreparopa Ilpakmuueckas: OTBETbl Ha BOIIPOCHI,
pellleHne TIpeAjlaraéMbIX 3aJaHuil Ha
A3bIKe TIporpaMmupoBanust Python.
Pegnexcusnas: 3allOJIHEHHE  JIUCTa
peduiekcun
2.8 IIporpammupoBanu | IIporpammupoBanu | Ananumuyeckas: TIOMCK OTBETOB Ha
e € JIMHEMHBIX BOIIPOCHl  YUYMUTENS, CaMOCTOSITEIIbHBIN
Pa3BETBIAIOIUXCS | ITOPUTMOB, NOUCK MH(pOpManmuu MNpud  pelIeHUU
QJIITOPUTMOB. apupMeTHIECKIe [IOCTaBJICHHBIX 3a/a4.
Y coBHBIM OIIepaTopBl, Kommynukayuonnas: pabota B KOMaHIax
oreparop IIEpEMEHHBIE U (UJIM) UHIUBUYaTbHO.
IIpaxmuueckas: OTBETBI Ha BOIIPOCHI,
peuieHue IpeularaéMblX  3aJaHUM  Ha
A3bIKe porpamMmupoBanust Python.
Pegnexcusnas: 3allOJIHEHUE  JIUCTa
pedaexcun
2.9 [Ipocteie n PazBerBisrommiicss | Ananumuyeckasn: TOUCK OTBETOB Ha
COCTaBHBIE YCIIOBHSI | aITOPUTM, OJIOK- BOIIPOCHl ~ YUMTEJS, CaMOCTOSITENIbHBIN
cXeMma BeTBJIEHMA. | HOUCK HMHGOpManMM MNpU  PELIeHUU
Jlornueckue MIOCTaBJIEHHBIX 3a/a4.
OIIepaTopBl, Kommynukayuonnas: pabota B KOMaHIax
COCTaBHBIE U (UJIM) UHIUBUIYaTbHO.
YCIIOBUSL. IIpaxmuueckas: OTBETBI Ha BOIIPOCHI,
Y cnoBHBIN pelieHre ImpeuiaraéMblX  3aJaHuil  Ha
orepaTop A3bIKe IporpaMMmupoBanus Python.
Peghnexcuenas: 3allOJIHEHHWE  JIUCTa
peduexkcun
2.10 | Anroputmuyeckas |Omnepatop while B | Anarumuueckas: TIOUCK OTBETOB Ha
KOHCTPYKLHUS Python, cuHTakcuc | BOmpochl  y4MTens, CaMOCTOSATENbHBIN
«IIOBTOPEHUEY. omnepatopa while MOMCK HH(OpPMALMM TpPHU  PELICHUH
IIporpamMmmMupoBanu MIOCTaBJIEHHBIX 3aa4.
€ LIMKJIOB C Kommynuxayuonnas: pabora B KOMaHaax
3aJJaHHBIM U (WIM) MHIUBUAYATBHO.
yCIIOBUEM Ilpakmuueckas: OTBETbl Ha BOIPOCHI,
MIPOJOJIKEHUS pellleHne TMpeajaraéMbIX 3aJaHuil  Ha
paboThI s3bIKe porpaMmupoBanus Python.
Pegpnexcusnas: 3allOJIHEHHUE  JIUCTa
pebnexcun
2.11 | IIporpammupoBanu | Omnepartop for B Ananumuueckasa: TIONCK OTBETOB Ha




€ LIUKJIOB C Python, dynkims BONPOCHI  YYUTEJNs, CaMOCTOSTEIbHBIN
3aIaHHBIM YUCJIOM | range(), CHHTaKCUC | MOMCK HWHGOPMAIMK TpU  PEHICHUH
IIOBTOPECHUI ¢bynkuuu range(). IIOCTaBJICHHBIX 33/]1a4.
Kommynuxayuonnas: pabora B KOMaHIaxX
U (WIM) UHIUBUTYAIIBHO.
Ilpakmuueckas: OTBETbl Ha BOIPOCHI,
pelleHHe MpemlaracMblX 3aJaHUM  Ha
A3bIKe porpaMmupoBanus Python.
Pegpnexcusnaa:  3amonHeHue  JUCTa
pedaexcun
2.12 | IIpoext Huknnyeckuit Ananumuveckas: IIOMCK pelieHus
«Paznuunsbie AJITOPUTM, MOCTaBIICHHOW 3aJIa4H.
BapHUaHTHI anroput™m while, KommyHnukayuonnas: pabota B KOMaHgax
IporpaMMHUpoBaHus | anroputm for, U (UJIM) UHIUBUIYATbHO.
UKIMYECKOTO MIpaBUJIa 3aMUCH Ilpakmuyeckasn: pelIeHUE TPOEKTHOU
IITOPUTMAY LHUKITYECKUX 3amaun. Peghnexcuenas:  3amonHeHue
QITOPUTMOB B mvcrta pedekcun
Python
2.13 |IIpoext «Hauana Tunsl JaHHBIX, Ananumuveckas: B nporecce
MIPOrpaMMHUPOBAHUS | IEPEMEHHBIE, CUCTeMaTH3allH 3HAHHH.
» byHKIUY, Kommynuxayuonnasa: mnpu pabote B
MaTeMaTHYeCcKue U | KOMaHJaXx.
JOTHYECKHE IIpakmuyeckasn: B paboTe MO CO3AAHUIO
orepaTophl, BUABl | BU3YAJIbHOMN KapThl 3HAHUH.
QITOPUTMOB, Pegnexcuenaa:  3amomHeHHe — JUCTA
YCIIOBHBIM peduexkcun
oreparop,
oneparop for,
onepatop while.
3. Anaun3 naHubix Ha Python
3.1 Hayka o naHHBIX. JlaHHbIe, HayKa O Ananumuyeckaa: — aHalnu3  TPAKTOBOK
CTpyKTypHl TaHHBIX | JAHHBIX, MOHATUS «HAyKa O JIaHHBIX»; TIOUCK
OTKpBIThIE OTBETOB HAa MpOOJIEMHBIE  BOIPOCHI
JIaHHEIE, YIUTETIS.
UCTOYHUKH Kommynurxayuonnas: o0cyxieHue
JTAHHBIX, TPAKTOBOK TIOHSTHS «HAyKa O JaHHBIXY,
CTPYKTYPHI OTBETHI HA BOIIPOCHI YUHUTEIS.
JIAHHBIX (CTEK, IIpakmuyeckaa: paboTa B MUKpOTpyIIax
MacCHB, 04epe/ib, Ha | aTame ypoka (BBIIOJHEHHUE 3aJaHUs
X3I-TabIUIA) Ha OINPOBEpP)KEHHE WM (PaKTHUECKOe
MOATBEPXKJICHUE OJHOTO W3 TE3UCOB);
MOUCK TPUMEPOB  CAUTOB-UCTOYHUKOB
JAHHBIX; pelIeHne MPOOIEMHBIX 3a/laHUM.
Pegnexcusnaa:  3amonHeHue — JUCTa
pedaexkcun B KOHIE ypoKa
3.2 Pabora co CrtpykTypbl Okcnepmuas: 00CYXJEHUE JOMAIHETOo

cnuckamu Python

JTAaHHBIX, CITMCKH,

3aJaHuA U €TI0 OIICHKA.




CITMCOK, DJIEMEHT
CITHCKA, HHJICKC,

Ananumuueckaa: aHamu3 TPOOIEMHOM
CUTyallu 00 OpraHu3alid XpaHECHUS

OTpHULATEIbHAS JIAaHHBIX (HA MpUMepax); HaMMCcCaHUue Kojaa
WHJIeKCaIus (9Tam 2 ypoka).
Ilpakmuueckas: peuieHre MTPOOIEMHBIX
3aJaHul, MpakTudeckas pabota (3tam 3
ypoKa).
Kommynuxayuonnas: OTBETHI Ha
BOIIPOCHI YUUTEIIS, YIaCTHE B TPYIIIOBOM
00CYXJIEHUU MPU BIMOIHEHUN 3a/IaHUH.
Pegnexcusnas: 3allOJIHCHHUE  JIUCTA
peduiekcun B KOHIIE ypoKa
3.3 bubnnorexu Ilouck, ouncrka, |Amarumuueckas: TIOUCK OTBETOB Ha
Python. npeoOpazoBaHue, npoOJeMHBbIE  BONPOCH  (HaAmpumep,
bubmmoreka Pandas | opranuzanuss ¥ | IPOBECTH AHAIOTHIO OMOIMOTEKU SI3BIKA
coop JTaHHBIX, | IPOrpaMMHUPOBaHUS c 0OBbIYHOM
OoubnmoTeKa OMOMMOTEKOM),  COCTaBlieHWE  IUIaHa
SI3bIKA nencTBUi M0 M3YyYEHUIO WU aHAIU3Y
MPOrpaMMHUPOBAH | JAHHBIX.
U1, OHOJIUOTEKH
Python, Ipaxmuuecxas: BBITIOJTHCHHE
OoubIMoTeKa MPaKTUYECKOU PabOTHI.
Pandas, wmmopt | Kommynuxayuonuas: OTBETHI Ha
OubIMOoTEK BOIPOCHI YYUTENS, YIaCTHE B TPYIIIOBOM
00CYXXJICHUU BBITIOJIHEHHOTO JOMAIITHETO
3aJaHusl # B TPOIECCEe BBIMOIHEHUS
3aJ1aHHMN.
Pedghnexcuenas: 3anonnenue mucta
pedaexkcun B KOHIE ypOKa
3.4 CTpyKTyphI ITouck,  ouuctka, | AHanumuueckas: aHaIU3 BBITOJIHEHHBIX
naHHBIX B Pandas npeoOpa3oBaHue, JIOMAIITHUX 3aJlaHuH, BBITIOJTHCHHE
OpraHu3aIus U | 3a1aHUI TIO CTAHIUSIM.
coop TaHHBIX, | [Ipakmuueckas: BHITIOTHEHHUE 3a/IaHUN TI0
CTPYKTYpHI JIaHHBIX | CTAHIIUSAM, BHITIOJTHEHHUE TECTA.
B Pandas, | Kommynukayuonnas: OTBETHI Ha
CTPYKTypa JaHHBIX | BOIPOCHI YUHUTENS, Y9aCTHE B TPYIIIOBOM
Series 00CYXJIEHUU TPY BHIMOJTHEHUN 3a/ITaHUH.
Peghnexcuenas: 3anonHenue aucra
peduiekcun B KOHIIE ypoKa
3.5 Crpykrypa CtpykTypa HmaHHBIX | Okcnepmuasn: TIOUCK W OOCYXIEHUE
manueix Dataframe | DataFrame, OmMUOOK TO pe3ylbTaTaM BBITOTHEHHS
CJIOBapb, CIIHCOK, | 3aJJaHUI

¢bynkuusa read csv,
meronsl head u tail

Ananumuyeckas: aHaIU3 BBIIOJHEHHBIX
MPAKTUYECKUX 3aJJaHU, TOUCK OMINOOK U
ux o0OCHOBaHME, aHaIu3 (parmeHra
Koja (3amanue 4).

IIpaxmuueckas: BBIIOJHEHUE 3aJaHUI Ha
co3nanue oobekra DataFrame u3 cioBaps
M U3 chucka crnuckoB (1 stam ypoka),




BBIITOJIHCHUC 3az[aHm”1 Ha CUHUTBIBAHUC U
BBO/JI TaHHBIX, aHaU3 Koaa U T.1. (2 u 3
3Tambl  ypoKa). Kommynurxayuonnas:
OTBETHI HA BOIIPOCHI YUHUTEIIS, Y4aCTHE BO
¢bpoHTanBHON Oeceqe W TPYNIIOBOM
00CYXICHUH TIPH BBITOJTHCHUH 33 JaHUH.
Pedghnexcuenas: 3anonHenune mucra
pedaekcun B KOHIE ypOKa

3.6 bazosbie onepannu | Madopmarius o Ananumuyeckas:  TPU  BBIOJIHEHUU
¢ Habopamu JTAHHBIX, METOJIbI NPaKTUYECKOTO 3aJaHusl Ha UYTCHHE
JTAHHBIX info u describe, JAHHBIX W3 TaOmuibl uHOpManuu o0

YHUCJIOBBIC U urpokax ¢GyrOONBHBIX KIyOOB, B TOM
KaTeropuaibHbIE grcie ¢ npuMeHenueM meton describe();
MIPU3HAKH, npu BBITTOJIHEHUU 3aJaHHs Ha
arperupyromume UCCIICIOBAHHE arperupyonmx GyHKIUH.
GbyHKIUU: Ipaxmuyeckas: OpU  BBINIOJHCHUHU
value_counts, 3aJJaHUM, B TOM YHCJIE CAaMOCTOSTEIbHBIX
unique, nunique, U UCCIENOBATCIbCKUX  MPAKTHYCCKHX
groupby pabor.

METO/IbI min(), | Kommynuxayuonuas: ydacTtue BO
max() u mean(), | GpoHTaTILHONH Oecene MO OOCYXKICHUIO
00bEeTUHCHUE JIOMAIIHero 3a7aHus (MOAETb YypoKa —
TaOJIUL C TIOMOILBIO | «IIEPEBEPHYTOE OOYUEHUEY).

MeTo/a merge, | Pe¢hrexcusnas:  3anOJHEHUE  JIACTA
napameTpel on U | pepiexcun B KOHIIE ypoKa

how

3.7 OnucarenpHas MeTtopl info, | Ananumuueckas:  TpU  BBIIOJTHEHUU

CTATUCTHKA describe, min, max, | 3aganuii  mpakTHYECKOH pabOTHI  Ha
mean, YCIIOBHS | MPUMEHEHUE CTATUCTHYECKUX METOJIOB, a
bunbTpanuu TaKXKe IpPH COCTABJICHWU 33JaHus Ha
JTAHHBIX, CJIOKHBIE YCIIOBHS (DPUIBTpAIIMM JAHHBIX
CTaTUCTHKA IO | ¥ CTAaTUCTUYECKUX METOJIOB.
KaTeropuanbHbIM | [lpakmuueckas:  TIpU  BBIIOJHEHUH
napameTpam, 3aJJTaHUH.
¢bunbTpanus Kommynuxayuonnas: y4acTue BO
JTAHHBIX, (GpOoHTaNBHOM OOCYKAEHUH MPOOIEMHBIX
CTaTUCTHYECKHE CUTyalluil, = OTBETHl = Ha  BOIPOCHI,
METOIBI 00CyX/IeHUE B TpyIIax.

Pegnexcusenaa:  3amonHeHue  JUCTa
pedaexkcun B KOHIE ypoKa

3.8 Busyanuzanus Busyanuzanus Ananumuueckas: npu BBIJICTICHUH
TTAHHBIX JTAHHBIX, MPEUMYIIECTB BH3yaIH3alllN JaHHBIX 10

IpeuMyIIecTBa UX TaOJIMYHOTO MPECTABICHHUS.
JarpaMm u | I[lpakmuueckas:  TIpU  BBHIOJHEHUH
rpaduKoB;  BUJBI | IPAKTUYECKUX  3aJaHMA B MalbIX
Jarpamu; rpyImax; npu BBITTOJTHEHUH
O6ubnuoTexku NPAaKTUYECKOH paboThI.

Pandas, Matplotlib, | Kommynuxayuonnas: OTBETHI Ha
Seaborn; BOIIPOCHI YUUTENS, ¢bpoHTaTBHOE




IIOCTPOEHHE oOcyxneHue M OOCYXICHHE B MaJbIX
rpadguKoB U | rpynmax.
auarpamm c | Pegpnexcusnasa:  3amonHeHWE  JIUCTa
MIOMOILBIO 3TUX | peeKcHH B KOHIIE ypoKa
OnOINOTEK,
Meroabl plot, hist,
scatter,  joinplot,
pairplot, countplot
3.9 IIpoekr OcHoBHbIE NOHATUS | AHaIUMUYecKkas:  TPU  BBIIOJHEHUU
«MccnenoBanue TEMBbI «AHanu3 | 3a1aHUil 1O  MCCIEOBAaHUIO  JAHHBIX
naHHbIX». Yacte | | mansbix Ha Python» | (BeImoMHEHME  WpoekTa B MaibIX
rpyImax).
3.10 | IIpoekr IIpakmuueckas: pu BBIIIOJIHEHUU
«HccnenoBanue IIPOEKTA.
JaHHBIX». HacTh 2 Kommynuxamusnas: npu 0OCYXKICHUH
JIOMAIIIHEr0 3aJlaHusl, NMPH BbINOJIHEHUH
IIPOEKTa B MaJIbIX IPyIIax
Pegpnexcusnaa:  3amonHeHue — JUCTa
pedaexkcun B KOHIE ypOKa
3.11 | IIpoexkt «Python OcHOBHBIC TTOHATUA | AHarumuyeckas.  TPH  BBINOJHEHUU
g Data Science» | Tembl «AHanu3 | 3a1aHKs UTOTOBOM MPAKTUYECKON padOThI
naHHbIX Ha Python» | mo uccnenoBanuio nara cera.
Ilpaxmuueckas: Tpu BBIOJIHEHUU TECTa
0 pasjeny.
Pegnexcusnaa:  3amonHeHue — JUCTa
pediiexcuu B KOHIE ypoKa
4. Beenenne B MammuHoe o0yyenue Ha Python
4.1 [TonsiTue 1 BUABI HckyccTBeHHBIN Ananumuueckas: TPU CPaBHUTEIHHOM
MAaIIMHHOTO MHTEJIEKT, aHajaM3e  MOAXOJOB:  oOyueHHe ¢
oOyueHus MOJIXO/, yuuTeneMm U o0ydeHue 0e3 yuuTens; Mpu
OCHOBAHHBIN Ha OTBETaX Ha BONPOCHl M (HPOHTAIBLHOM
MpaBUJIaXx, 00CYyXJI€HUU BOIIPOCOB MO MPE3EHTAINH.
MaIlluHHOE IIpakmuueckas: OpU  BBINOJHEHUHU
oOyueHue, UCTOpUS | 3aJaHUM TPAKTUUYECKON pabOTHI.
passutusa U B Kommynuxayuonnas: OTBETHI Ha
urpax, cepsl BOIIPOCHl  YUHTEJs, yyacTHE  BO
IIPUMEHEHUS (GbpoHTaTBHOM 00CyXIeHUN pu
MAaIlIUHHOTO BBITIOJTHEHUH 3a/1aHUM.
oOyueHus; Peghnexcuenas:  3amonHeHune — JUCTa
o0y4eHue ¢ pediiekcuu B KOHIIE ypoKa
y4UTETIEM,

oOyueHue 6e3
YUUTES, 3a/1a4a
perpeccuu, 3aa4a
KJ1acCu(UKaILNH,
3aja4ya
KJIaCcTepHU3allvy,
0TOOp JAHHBIX IS




MOJEIHN

MAaIIMHHOTO
oOyueHus
4.2 Ananmus u MarmuHHOe Ananumuyeckas: IpA TIOUCKE OTBETOB Ha
BU3YyaJTU3aIIs o0y4eHue ¢ BOTIPOCHI B Xoze 00CyXIeHUs
naHHbIX Ha Python | yuurenem, BBIITOJIHEHHOTO JOMAIITHETO 3aaHusl, IPU
(moBTOpEHUE) MAalInHHOE BBITIOTHEHUH  3aJaHU  TPaKTHYECKOM
obOyueHue 6e3 paboTHI.
yUUTEs, 3a/1a9a IIpakmuueckas: npu 00CYXJICHHH
perpeccuu, 3aj1a4a | BBITIOJIHEHHOTO JIOMAIITHETO 3aJ[aHUsT; IPH
KJIaCCU(UKALIHH, dbpoHTABHOM oOmpoce U Oecede, mpH
3aaua BBIMIOJIHEHUH  3aJIaHUi  MPAKTHYECKOU
KJIaCTEepH3aIlNu; paboTHI.
OoubIMoTeKH Kommynuxayuonnas: OTBETHI Ha
Pandas u BONPOCHI ~ y4YUTENs,  ydyacTHE€  BO
Matplotlib, urenne | ppoHTATIEHOM o0cyXJIeHuu npu
TaOJIMIHBIX BBITIOJTHCHUH 32/IaHUH.
JIAHHBIX, Pegnexcusnasn:  3amonHeHWe — JTUCTa
CTaTUCTHYECKHE pediiekcuu B KOHIE YpOKa
MoKa3aTe’H,
MOCTPOCHHE
JarpaMmm
4.3 bubnuorexu MammnaHOoe Ananumuueckas: OTBETbl Ha BOIPOCHI
MAaIIMHHOTO oOy4eHue ¢ (aHanM3 BOMPOCOB M TIOUCK OTBETOB)
o0y4YeHHS yuuTenem u 6e3 ¢bpoHTaNBHON Oecenpl; aHAIN3 TPadUKOB

YUYUTEIIs, €ro
MIPEUMYIIECTBA,
MOCTAHOBKA LIEJIH U
3aJa4, aHaJIu3
JIAHHBIX,
oOyyaromas u
TPEHUPOBOYHAS
BBIOODPKH, 33/1a4ya
perpeccuu, 3aa4a
KJIaCCU(PUKALIHH,
TECTOBAas U
TPEHUPOBOYHAS
BBIOOpKa,
nepeoOyueHue,
He000yUeHue,
ONTUMAJIbHAS
MOJIEITb, KPOCC-
BaJTH/IAIIMS,
onbmmoTeKa
Sklearn, sTamsl
MTOCTPOCHHUS
MOJIeTTH
MAaIIHHHOTO
oOyueHus Ha
Python

MojJieJiell MalIMHHOTO OOY4YeHUsS MpHU
BhITIOJIHCHUM  3amaHusi «[Ipobiembl B
00y4EeHUU MOJICITH.

Ilpakmuyeckas: TIONCK OTBETOB HAa
BONpOChl  (ppoHTanbHOM  Oecensl U
BOTIPOCHI YUUTEIS B XOJI€ YPOKa.

Kommynuxayuonnas: yuyacTue BO
¢dpoHTaILHON Oecene MO Marepuaiam
OpelbIAYIIero  ypoka;  ydacTHe B

00CYX/ICHUH TIPU BBHITTOJTHEHUH 3a[aHUS B
MUKpOTpyHIe IO aHalu3y TIpaduKoB
MAaIIMHHOTO O0y4YeHUsI.

Pegnexcusnas: 3anonmHeHne aucra
pediiekcuu B KOHIE ypoKa




4.4 JIuneiinas [MonsTre nuHeHON | Anarumuueckas.: aHanu3 pabOTH MOAETU
perpeccus perpeccum, LieneBas | JMHEHHOU perpeccun (monbop
byHKIHA, KO3 PHUIMEHTOB TMHEHHOTO YPAaBHEHHS C
JMHEHHOe HECKOJIbKUMH  II€PEMEHHBIMH); aHAJIU3
ypaBHEHHE, 3aja4,  TPEACTABICHHBIX  yUYHUTEJEM,
TrOMOCKEJAaCTUYHOC | BBIOOp M3 HUX 3a7ay PErpeccuu; 3aJaHue
Tb JAHHBIX; Ha aHajau3 TpapuKOB M BBHIOOP M3 HHUX
CO3JIaHME MOJIEJIN | TOrO, KOTOPBIH COOTBETCTBYET MOJEIU
JIMHEHHON JIMHEWHON PETrpecCUy; aHalIu3 TOYEUHBIX
perpeccun Ha rpadukjd u BeIOOp cpeaum HMX Habopa
Python ¢ momomipo | JaHHBIX, MOAXOAALIMX MJISI  PELICHHS
oubnuotek Pandas, |3amaum JWHEHHOW perpeccuu; CO3IaHHe
NumPy u Sklearn | Momenn  mammHHOTO  OOyuYeHHsS  Ha
Python.
Ilpakmuyeckasn: pemeHue 3amgad (U3
IPEJCTAaBICHHBIX YUUTENIEeM 3ajad) Ha
BbIOOp Habopa AaHHBIX (IO TpaduKam),
HOIXOAALMX M pellieHus 3aladu
JIMHEHHON DPETPECCUM; CO3JJaHHUE MOIEIH
MalIMHHOTO  oOyuyeHuss Ha  Python:
MOJIEINIb TIPEJICKa3aHusl [IeH Ha KBAPTHPHI
B 3aBUCUMOCTH OT  Pa3JIMYHbIX
apaMeTpoB.
Kommynurxayuonnas: yuyacTue BO
(GpOHTATBHOM OOCYXIIEHUH OCHOBHBIX
BOIPOCOB T€Mbl — JMHEHHAs QYHKIUS U
JUHEWHOE ypaBHEHHE, KOTOpPHIE YKe
U3y4alUChb B Kypce  MaTeMaTUKH;
o0cyxJeHue 3a1a4 1o rpadukam.
Pegnexcusnaa:  3amonHeHue — JUCTa
pedaexkcun B KOHIE ypoKa
4.5 Henuneiinsle Co3nanue, Ananumuyeckaa: ~— CO3JlaHHME  MOJIENH
3aBHCUMOCTH oOy4YeHHe U OIEHKA | IMHEHHONW perpeccud Ha OCHOBAHHUU

MOJEIH JIMHEHHOMN
perpeccuu,
BHU3yaJIU3alUs
naHHbIX Ha Python;
HeJIMHEUHBIE
¢GbyHKIMY, TpaduKu
GbyHKIUH;
MIOJINHOMHAJIBLHOE
npeoOpa3oBaHue
JIMHEHHOM
perpeccuun

OpOCTOM  TabNUIbI ¢  JaHHBIMH O
3apIuiatax COTPYAHHUKOB, HaXOIALIUXCS
HAa pasHbIX JIOJDKHOCTSAX; HaIHMCaHUE
Ko/1a.

Ilpakmuueckasa: peuieHue 3adad  Ha
CO3/1aHUE MOJICTH JIMHEHHOW PErpeccHH,
OTBETHI Ha BOTPOCHI YUUTENS
(moBTOpEeHHE MaTepuaja MaTeMAaTHKH),
BBHITIOJTHEHHE 3a/laHus Ha
[MOJIMHOMHUATBHYIO perpeccuto,
HamUCcaHWe KojAa JJs TpelIcKa3aHus
3HAYCHUSI HOBOM MOJIEIBIO M ITOCTPOCHHE
rpaUKOB UCXOHBIX TaHHBIX U MOJIEIIH.
Kommynuxayuonnas: ydacTue BO
(GpoHTATBHOM OOCYXICHHH, OTBETHl Ha
BOIIPOCHI YUUTEIIS.
Pegnexcusnaa:  3amnonnenue
pedaexkcun B KOHIE ypOoKa

JUCTa




4.6 Knaccudukanus. Knaccudukanus, Ananumuyeckas: TIOUCK OTBETOB Ha
Jloructuueckas JIOTUCTHYECKAS po0OJIeMHbIE BOMPOCH! U peIlleHue 3a]au
perpeccust perpeccus, Ha 3Tare 2 ypoka.

JIMHEWHBIN Ilpakmuueckas: OTBETbl Ha BOIPOCHI,
KJ1acCu(UKATOD, noxoop IIPUMEPOB 3a1a4
TUIEPIIOCKOCTb, KJIacCU(UKALIUU; OTBETHI Ha MPOOJIEMHbIE
OnHapHas BOIIPOCHl  MPU  OOBSICHEHUH  HOBOTO
KJaccupuKanus, MaTepuana;  pelleHHe  3aJad = Ha
MYJIBTUKJIACCOBAs | 3aKpEIUIEHHE HOBOI'O MaTepHalia 1o TEME;
KJIacCU(pUKALIHS,; ydqactie BO (pOHTAIbHOW paboTe Ha
JUHENHHOE sTane 3 ypoka.

ypaBHEHHUE, Kommynuxayuonnas: ydacTue B
K03 (QUITUEHTBI 00CYXXJIEHUU TECTa U OCHOBHBIX MOHSATHIA
JUHEIHOTO TEMbI; OTBEThI HA BOIPOCHI yUUTEIIS.
ypaBHEHUS, Pegnexcusnasa: 3anonneHue aucra
pacrosoxxeHue peduiekcun B KOHLIE ypoKa

TOYKH

OTHOCHUTEIIEHO

IIPSIMOMH, OTCTYII

0o0BeKTa; Co3IaHue,

o0y4eHHE U OILICHKA

MOJIeTH

JIOTUCTUYECKOMN

perpeccun

4.7 Knaccudukanus. Martpuna omnbok, | Ananumuueckas: TOUCK OTBETOB Ha
Jloructuueckas METPHUKH Ka4ecTBa | BOINPOCHl Yy4YUTENs NpU OOCYKICHHUH
perpeccus JIOTUCTUYECKOUN METPHUK KayecTBa JIOTUCTUYECKOMN

perpeccuu, MoIeNb | perpeccuy; CaMOCTOSITENIbHOE
JOTUCTUYECKOI COCTaBJICHHUE MOJIETTH  JIOTUCTUYECKOU
perpeccuu Ha perpeccun TUIS npecKa3aHus
Python BEpOSATHOCTH B Ommxkaiimme 10 et
uieMuueckoil  Oosie3HM  cepala 1o
Pa3IMYHBIM MPU3HAKAM.
Ilpaxmuueckas: OTBETHI Ha BOIPOCHI
YUUTENS; CAMOCTOSITEIbHOE COCTABIICHUE
MOJIETT JIOTUCTHYECKON PErpeccuu s
npecKa3aHus BEPOSTHOCTH B
Oonmumxaiimme 10 5eT  WIIEMUYEecKOu
0ose3Hn cepalma 1O  Pa3IMYHBIM
MPU3HAKAM.
Kommynuxayuonnas: ydacTtue BO
(bpoHTaTBHOM OOCYX/IEHUH METPUK
KauecTBa JIOTUCTUYECKON PETPECCUU;
Pegnexcusnaa: 3anonnenue aucra
pedaexkcun B KOHIE ypoKa

4.8 HepeBbs pemiennii. | JlepeBo pemennii, | Auarumuueckas: TOUCK OTBETOB  Ha
Yacrs 1 AIIEMEHTHI BONPOCHl  yUYUTENs TpU OOCYKICHHUH

NepeBbeB (KOPEHBb, | METPHUK KadecTBa JIOTUCTUYECKOU
JUCThs), TIyOUHA | perpeccuu; CaMOCTOSTENIbHOE
JiepeBa, >KaTHbIH COCTAaBJICHHME MOJICTTH  JIOTUCTUYECKON




ITOPUTM, aTpUOyT
pazOueHus;
SHTpOIHS,
dbopmyna
IIlenHoHa,
BEPOSATHOCTD,
Kkpurepuii J[KuHU

perpeccun ISt npecKa3aHusl
BeposITHOCTH B Ommkaimme 10 ger
uIieMuueckoil  Oosie3HHm  cepana 1o
Pa3IMYHBIM MIPU3HAKAM.

Ilpakmuueckas: OTBETHI HA BOIPOCHI
YUUTENS; CAMOCTOSITEIIHOE COCTABIICHHE
MOJICTI JIOTUCTHYECKOH PErpeccuul s
npeCKa3aHusI BEPOSITHOCTH B
ommxkaiimme 10  JeT  WIIEMHUYECKOM
Ooysle3HM  cepAla 1O  Pa3IMYHBIM
pU3HAKaM

Kommynuxayuonnas: ydacTue BO
GpOHTATBHOM  OOCYXJIECHUH  METPHK
Ka4yecTBa JIOTUCTHYECKOU PErPeCcCHH;
Pedghnexcuenas: 3anonHenne mucra
pediiekcuu B KOHIIE YpOKa

4.9 JlepeBps peleHui. Ananumuueckas.: COCTAaBJICHHE
Yactsp 2 aIrOpuTMa TMPUHATHS  pelieHuid  (Ha
IpUMEpPE  UIPhl); aHAIU3  Y4EOHBIX
MIPUMEPOB JIepeBa PEIICHHH.
Ilpakmuueckasa: ydyacTue B WIpe Ha
aHallM3 aNTOpPUTMA MPHUHITHS PELICHUI ¢
IIOMOUIbIO  JIEPEBBEB,  UCCIEIOBAHUE
KkputepueB 3(PGEeKTHBHOCTH pa30MeHUS
Ha pUMepax.
Kommynuxayuonnas: o6cyxaeHue mpH
BBITTOJIHEHUH 3aJlaHUii B MHUKPOTPYIIIIE;
OTBETHl HA BOMNPOCHl YUUTENs. YUacTHe
BO ()POHTAITBEHOM OOCYXKICHHH.
Pegnexcusnaa: 3anonHeHue aucra
pedaexkcun B KOHIE ypoKa
410 |IIpoext «Pemenue | MamuHHOE Ananumuyeckas: BHIOOP METOJIOB
3a/1a4uu oOyueHue ¢ pelLIeHHs 3aJa4u.
KJ1accuuKanum» yuuTenem, 3afgada | [lpakmuueckas: BBIIOIHEHUE
KIlaccu(uKanu, MPaKTUYECKOTO 33aHUS TI0 CO3/TAaHHIO
METPHUKHU OLIEHKU MO/IENIM MAITUHHOTO O0YYEHUs
KayecTBa Pegnexcusnas: B xoae nojiBeACHUs
KJIacCU(UKaALINU; UTOTOB CO3JIaHUS U O0YUEHHS MOJENN

3Tanbl pa3paboTKu
MOJIENN
MAaIIHHHOTO
oOyJeHus1, aHATH3
JAHHBIX, CO3JJaHHE
u oOyueHue
MOJIETIH,

OIIEHKa

3¢ hekTHBHOCTH
paboTHl MOJIETH

MO.




Pa3nes 1. BBenenne B HCKYCCTBEHHbIN HHTE/VICKT
VYuyamuecs JODKHBI 3HATh MOHATHE HWHMOPMALMH, pa3ivude MEXAYy IOHATHUAMU

«uH(pOpMAIHS», «TaHHBICY.

Vuaniuecs AOJIKHBI YMETh!:

® TIPHUBOJUTH NPUMEPHI HH(OPMALIMOHHBIX MPOIIECCOB B MPUPOJE, OOIIECTBE, TEXHUISCKUX
CUCTEMaXx;
® CTPYKTYypUpOBaTh WH(MOPMAIIMIO, BHIICISITH OCHOBHBIC MOHSATHUS M B3aUMOCBSI3U MEXKIY
HUMU.
Pa3nen 2. AHaIM3 JaHHBIX B 3JIeKTPOHHBIX Ta0JIUIIAX
Yyaiuecs 10JKHBI 3HATh:
® BO3MOXXHOCTH 3JICKTPOHHBIX TAOJIHIL UTsl XPAHCHUS, aHAJIN3A U TIPEIICTABICHUS JaHHBIX;
VYyaiuecs 10JKHbl YMETh:
® BBOJUTH U PEJAKTUPOBATH JAHHBIC B 3JIEKTPOHHBIX TA0JIUIIAX;
® BLINOJHATH BBIUMCICHHSI C MOMOILIBIO 3JIEKTPOHHBIX TaOJUI]; MPEICTaBIATh JaHHbBIE B
BUJIE TUarpaMM U TpaduKoOB.
Paszgen 3. OcHoBbI IporpammupoBanusi Ha Python
VYuyaiuecs A0JKHbBI 3HaTh:
® TIOHSTHS «AJITOPUTMY, «MCIIOJIHUTENbY, «CUCTEMA KOMaH]l UCTIOTHUTEIS Y,
® OCHOBHBIC AITOPUTMHUUECKHUE CTPYKTYPHI: CIIEI0OBAHUE, BETBICHUE, [IUKI;
® peanu3alldi0 OCHOBHBIX  alTOPUTMHYECKHUX CTPYKTYp B  BBIODAaHHOM  f3BIKE
MIpOrpaMMHUPOBAHUS.
Yyaruecs 10JKHBI YMETh:
® COCTaBISITh AINTOPUTMBI JUIS PEIICHUS NPOCTBHIX 3aJad B CJIOBEeCHOW (opme, Ha
AITOPUTMUYECKOM SI3bIKE U HA BEIOPAHHOM SI3bIKE IPOrPAMMUPOBAHUS;
®  BBINOJHATH TPACCUPOBKY aJITOPUTMA;
® [IPOrpaMMHUPOBATh HECJIOXHBIC JIMHEWHbIE, pPAa3BETBISIONINECS M  LUKINYECKHE
QITOPUTMBI HAa BEIOPAHHOM SI3BIKE TTPOTPAMMHUPOBAHHUS.
Pa3znen 4. Ananus nannbix Ha Python
VYuyaiuecs A0JKHbBI 3HATh:
® TIOHATHUS «MOJETbY», «UH(GOPMALMOHHAS MOJEIbY», «MaTeMaTHyecKas MOJEIb,
«JITaHHBIEY, «OOJIBIIINE JAaHHBIC», «CTATUCTUKAY, «OMHCATEIIbHAS CTATUCTHKAY,
® HTambl pa3pabOTKH U UCCIIETOBAHHS KOMITBIOTEPHON MaTeMaTH4YeCKONH MOJIEIH.
VYyamuecs 10KHbI yMETh:
® pealu30BbIBATh BHIYMCIICHHS ONKMCATEIbHON CTATUCTUKY;
® CTPOWTH M MCCIIEIOBATH MIPOCTHIE KOMITBIOTEPHBIE HH(DOPMAITMOHHBIE MOJICIIH.
Pa3nen 12. Beenenune B MmammuHoe o0ydenune Ha Python
VYyamuecs A10JKHbBI 3HATh:
® KJIacCH(pUKAIUIO METOIOB MAIIUHHOTO O0YYEeHHUS,
® OCHOBHBIC AJITOPUTMBI OOYUECHHS C YIUTEIIEM .
VYyamuecs 10KHbBI YMETh:
® C03/1aBaTh PErPECCHOHHBIE MOJIEIIH;
®  BBINOJHATH IPOTHO3UPOBAHUE.
TemaTuyeckoe nuiannpoBanue 9 kiaace (1 u 2 yaca B HexeJ110)
Ne Tema KoanuectBo
4acoB
BBeneHue B HCKYCCTBEHHbIN HHTE/UIEKT
1 | BBeaeHue B UCKYCCTBEHHBIA HHTEIJIEKT 1y (24)
2 | Pomb UCKYCCTBEHHOTO MHTEIJICKTA B )KU3HH YEJIOBEKA: ITUKA U 19 (24)
peryaupoBaHNN
Hroro no pasneny 24 (44)




OcHoBbl nporpammupoBanus Ha Python

3 | Anroputmbl ¥ ucnionHUTEMH. CrIOCOObI 3aMKMCH aJTOPUTMOB 14 (24)
4 | Obmue cBeeHus O s3bIKe MporpaMMupoBanus Python 149 (24)
5 | Opranu3anus BBOAA U BbIBOJIA IaHHBIX 14 (249)
6 | AnropuTmMHuuecKasi KOHCTPYKIHS «CIIE0OBAaHUE» 14 (24)
7 | IlporpammupoBaHue JIMHEHHBIX QJITOPUTMOB 1u (29)
8 | AnropuTMHuEeCcKasi KOHCTPYKIIUS «BETBICHHE» 1u (29)
9 | Homuas ¢popma BeTBICHUS 1y (29)
10 | I[IporpammupoBaHue pa3BETBIAIOMIUXCS AITOPUTMOB. Y CIIOBHBIH oniepaTop 1u (29)
11 | IlpocTble U cOCTaBHBIE YCIOBUS 1u (29)
12 | Anropur™Muyeckast KOHCTPYKLHUS «[TOBTOpeHue». IIporpaMmmupoBanue 14 (24)
IIUKJIOB C 3a/IaHHBIM YCIIOBHEM MPOJIOIDKEHUS PAOOTHI
13 | [IporpaMMupoBaHuE NUKIIOB C 33JaHHBIM YHCIIOM TIOBTOPEHUI 14y (29)
14 | IIpoexT «Pa3iauuHble BapuaHThI IPOrPaMMHUPOBAHUS UKIMYECKOTO 14 (24)
JITOPUTMAa)
15 | IIpoekT «Havana mporpaMMupOBaHUs» 14q (24)
Hroro no paszgeay 1349 (264)
AHasu3 1aHHbIX Ha Python
16 | Hayka o manabIX. CTpYKTYpBI TaHHBIX 14 (29)
17 | Pabota co cniuckamu Python 14q (24)
18 | bubnuoteku Python. bubnuoreka Pandas 14q (24)
19 | Crpykryps! gannbix B Pandas 14y (29)
20 | Crpykrypa nannbix Dataframe 14 (2u9)
21 | ba3zoBble onepanuu ¢ HAOOPaMU JaHHBIX 14y (2u9)
22 | OnucarenpHas CTATUCTUKA 14 (2u9)
23 | Busyanuzanus qJaHHBIX 14g (29)
24 | Ilpoext «MccnenoBanue qaHHBIX». YacTh | 14y (29)
25 | Ilpoekt «MccnenoBanue AaHHbIX». YacTp 2 14q (24)
26 | TIpoekt «Python must Data Science» (O0001eHre 1 cucTeMaTH3AIUS 14a (29)
OCHOBHBIX IOHSATHH TE€MBbI)
Hroro no pasneny 1149 (224)
Beenenne B MammuHoe o0yyenune Ha Python
27 | [loHsiTHe ¥ BUBI MAIIUHHOTO O0YYEHUS 14 (29)
28 | Ananu3 u BU3yanmu3anus JaHHbIX Ha Python (moBTopenue) 14y (29)
29 | bubIMOTEeKH MAIIMHHOTO O0YYEHUS 14 (2u9)
30 | Jluneitnas perpeccus 1g (2u9)
31 | Henunelinble 3aBUCUMOCTH 14 (2u9)
32 | Knaccudukanus. Jloructudeckas perpeccus 149 (29)
33 | JlepeBbs penieHu. 14 (24)
34 | IIpoekt «Pemienue 3a1aun KiacCHPUKAITAN 1a (24)
Hroro no pazaeay 8u (164)

UTOro

344 (684)




OpraHn3aun0nn0-neuarornqec1me yYci1oBusd peajin3alium Kypca

Hns  peanusaiuu  Kypca Ha OCHOBE MPOrpaMMbl HEOOXOJUMO HaJIUYWE CICAYIOIIHNX
KOMITOHEHTOB:
® KOMIIBIOTEPBI, PACIIOJIOKCHHBIE B KOMITBIOTEPHOM KJlacCe M KOMIIBIOTEpHOE pabdouee
MECTO YUUTEJISA, TOAKIIOUEHHBIE K ceTH VHTEpHET, MPOSKIIMOHHOE 000PYI0BaHUE,
® THUIIOBOE TMporpaMMHOe oOecredeHue, MpUMEHseMoe  00meo0pa3oBaTeIbHBIMU
OpraHu3aIsIMH;
e pHTerpupoBaHHas cpeaa paspadbotku (IDE) mist Python;
e Jupyter Notebooks.

@DopMbI ATTECTALMHU

Bce paspensl mpenanosiaraloT BBIMOJHEHWE W 3alUTY MPOeKToB. [IpoekThl mo cBoeit
JTUIAKTHYECKOH CYIIHOCTH HAaIleJIeHBl Ha (OPMHUPOBAHUE CIIOCOOHOCTEH, ITO3BOJISIONIIX
3¢ exTUBHO NEHCTBOBATh B pealbHON XKU3HEHHOU cutyanuu. O0nanas UMH, ydaluecs MOTYT
aJaNTHPOBATHCS K U3MEHSIOIIUMCS yCJIOBHSIM, OPUEHTUPOBATHCS B PA3HOOOPA3HBIX CHTYAIIHSIX,
paboTaTh B KOMaHjIE.

[Ipu paGoTe Haa MPOEKTOM MOSBISETCS MCKIIOUUTENbHAS BO3MOXKHOCTh (DOPMUPOBAHUS
y ydalmxcs KOMIIETEHTHOCTH pa3pelieHusi mpodiieM (IIOCKOJIBKY 00s3aTelbHBIM YCIOBHUEM
peaM3ayy METoa MPOCKTOB B IIKOJIC SBIIICTCS PEIICHUE YYAIUMCS COOCTBEHHBIX MPOOIIeM
CpeICcTBaMU TIPOEKTa), a TaKXKE OCBOCHHE CIIOCOOOB JIEATEILHOCTH, COCTABJISIOIINX
KOMMYHHKATHBHYIO U HH()OPMAITMOHHYIO KOMITETCHTHOCTH.

Kaxxaplii mpoekT mpenrnonaraeT MmojydeHue Kakoro-nmmbo mponykTta. B mpesiaraembix
MPOEKTAaX 3TO MPOTPAMMHBIN MTPOAYKT, PEIIAIOIIMN TY WM UHYIO 3a7a4y.

Takue mpoektsl kKak «MccnenoBanue ganubix», «Python mis Data Sciencey», «Pemenue
3a/1a49¥ KIacCU(PUKAIII SBIISIOTCS MEKIPEIMETHBIMH, B OTIMYUE OT MOHOIIPOSKTOB, YaCTUIHO
BBIIIOJIHSIFOTCS. BO BHEYPOUHOE BpeMs U IOJ PYKOBOJCTBOM HECKOJIBKHUX CIELUHAIUCTOB B
pa3nuYHbIX oO0JacTsIX 3HaHWs. Takue TMpOeKThl TpPeOYIOT OYeHb KBATM(PHUIMPOBAHHON
KOOpJMHAIIMM CO CTOPOHBI CHEIHAIMCTOB M CIaXXEHHOW pabOThl MHOTMX TBOPYECKUX TPYIIIL.
MexnpeaMeTHbIE TPOEKTHI MOTYT OBITh KakK HEOONBIIMMH, 3aTPardBarOIIUMU JBa-TPU
npeaMeTa, Tak M HalpaBICHHBIMH Ha pEIIeHHE JOCTATOYHO CIOXKHBIX MPoOsieM, TpeOyromux
COJIEpXKATEIHHOM UHTETPAIIMU MHOTHUX 00JIacTeil 3HAHUS.



