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IHosicHuTEeNLHAA 3aNIUCKA

Oo6mas xapaktepuctuka kypca. Kypc «VckyccTBeHHBI HMHTEUICKT (0a30BBIN
YPOBEHB)» ISl CpelHEel WIKOJbI sBJsieTcss 0a30BbIM B o0miel nporpamme «VcKyccTBEHHBIN
WHTEIUIEKT» ISl 00IIeo0pa3oBaTeIbHBIX MIKOJ W TpeaHazHadeH [uis mpenojaBanus B 10-11
KJaccax. DTOT KypC HalpaBieH Ha MPOAOIDKEHHE (OPMHUPOBAHUS 3HAHWN YYALIMXCS CTapLIMX
KJIACCOB O CHUCTEMaxX HCKYCCTBEHHOI'O MHTEJIEKTa KaK OJHOM M3 Haubosiee MEepCrleKTUBHOW U
pa3BUBaroIelcs 00acTeil HAyYHOrO M TEXHOJIOTMYECKOT0 3HaHUA. VICKyCCTBEHHBIM UHTEIUIEKT -
CTpaTeTMYECKH Ba)XKHOE HarpasiieHHe, KoTopoe B HammonampHoi mnporpamme «Ludposas
skoHoMHKa Poccuiickoit deneparnum» 0003HAYEHO B KAueCTBE OJHOW M3 CKBO3HBIX HH(POBBIX
TEXHOJIOTHl, 00ecreynBaloINX YCKOPEHHOE Pa3BUTHUE IMPUOPUTETHBIX OTpaciiell S5KOHOMUKHU U
counansHOi cdepol. [lpunsras B 2019 r. HaunonanbHas crpaterus pa3BUTHsI UCKYCCTBEHHOTO
UHTEJJIEKTa CTAaBUT 3a/ladydl COBEPUICHCTBOBAHMSI CHCTEMbl IIOATOTOBKM KaJpoOB B 3ITOM
HAIpaBJICHUH, a TaKKe pa3pabOTKU U BHEAPEHUS MOJYJIEH 10 MCKYCCTBEHHOMY HHTEIUIEKTY B
oOpa3oBaTenbHble MPOrpaMMbl BCEX YypOBHEH, BKiIouas cpefaHee oOmiee oOpa3oBanue. Ha
pelIeHNe TaHHOMW 3a/1a4i U HallpaBJIeH HACTOSALIUN KypC.

CTpyKTYpHO JJaHHBIH KypcC BKJIIOYAET JIBa B3aMMOCBS3aHHBIX MOYJI (pa3zaena) MaccuBbl B
Python u MammunaHnoe oOydenue. [lepBbiii Momaysb (pasfen) CBsi3aH C aKTyalu3alnued u
JaTbHEHIINM DPa3BUTHEM 3HaHHA M YMEHHH 10 OCHOBaM IporpaMmupoBaHust Ha Python.
CdopmupoBaHHbIe y ydYallMXcsl 3HAHUS M YMEHHS MO 3TOMY MOAYJIIO (paszeny) OyayT B
JAIbHENIIEM HCIOIb30BaHbl MPU HM3YyYEHUH BTOPOro MOAYJsS (pasfena), OCBOEHHE KOTOPOIo
HAIpaBJIEHO Ha pa3BUTHE TMPEACTAaBICHUI O MHOroodpasuu MOAXOJ0B B pa3paboTke
UCKYCCTBEHHOI'O MHTEJIEKTa, UX BO3MOXKHOCTSX M OIpaHMYEHUX; Ha (OpMUpOBaHHE 3HAHUH O
MAaIIMHHOM OOy4eHUH U YMEHUI MPOEKTHUPOBAHUSA U peau3allii MOJIEU MAIIMHHOTO 00Yy4YeHus
Ha Python. Tlpu usyuenun 3Tux Mopayei (pa3iesioB) yJaiiecs He TOJbKO Y3HAIT O crenuduke
OCHOBHBIX 3aJ]ad MaIIMHHOTO OOy4Y€HHUs, HO M Hay4darcs BbIBISATH U (GOPMYJIHpPOBaTh JaHHBIE
3aJ]auid B COOTBETCTBUH C PEaJbHBIMH MOTPEOHOCTSIMM B PasiIMYHbIX cepax >KU3HU YelOBeKa.
OrtoMy OyJeT cnocoOCTBOBaTh PELICHHE MPAaKTUKO-OPUEHTHPOBAHHBIX 3aJad, B TOM 4YHUCIE U
HEINOCPEJICTBEHHO CBSI3aHHBIX CO IIKOJIbHOM JKU3HbBIO, C U3YUEHHEM IPYTHX YUYEOHBIX TUCIUIUINH.
B xone ocBoeHus yueGHOro Marepuaia Kypca y ydaumxces popMupyeTcsl yCTOMUNBBII HHTEpEC K
cucTeMaM MCKYCCTBEHHOTO MHTEJIEKTa M 3aKjaJibIBaeTcs 0a3za Juis MPOJODKEHUS UX U3YUYEHUS B
paMKax BHEYpOUYHOH JIeTETbHOCTH WM IOTIOJIHUTENILHOTO 00pa30BaHMs, UM CaMOOOPa30BaHUs B
TOM HaNpaBJIeHUH, HANpUMEp, CaMOCTOSITEIbHOTO OCBOGHMSI Kypca C HCIHOJb30BaHHUEM
00pa3oBaTeNbHbIX OHJIAlH PECYpPCOB.

Kypc «WckyccTBeHHBIH HMHTEUIEKT» (0a30BbIi) HOCUT MEXIUCHHUILUTMHAPHBIA U

KOMILJICKCHBIN XapaKkTep. C OJHOM CTOPOHBI, B HEM CUHTC3HUPYIOTCA 3HAHUA U YMCHUA yUaIlIUXCA,

2



MOJTyYeHHbIE UIMH Ha YPOKax MaTeMaTHKH, HHPOPMATUKHU, (PU3NKH, OMOJIOTHH (pelieHre 3a1a4 ¢
dbusznyeckuM W/ UM OuosormueckuM cojaepkanueM). C Ipyrodl CTOPOHBI, B CTPYKTYpe 3TOTO
Kypca OTYETJIMBO BBIACISAIOTCS M TEOpETHYECKas W IMpakTUYecKas COCTaBIAIOIIME. Ydyaliuecs
3HAKOMATCA C 00JaCTAMH IPUMEHEHUsI U 0a30BbIMU MOHATHAMH Kypca, a B X0/ TUAAKTHYECKUX
UT'P U BBIIIOJIHEHUS IPAKTUUECKUX U MPOEKTHBIX 3a/laHUi MIOJy4aroT OIbIT aKTUBHON, TBOPUYECKON
WHUBUYaJIbHOH, TPYNIIOBOM M KOJIJIEKTUBHOM EATEIBHOCTHU 110 OCMBICJIEHUIO KJIFOUEBBIX 3a/1a4
MaIIMHHOTO OOYyYEeHHMsI M OCHOBHBIX IOJIXOJOB B MPUMEHEHUHM MAIIUHHOTO OOYy4YeHHS IS
CO3/IaHUSI UHTEJUICKTYaJIbHBIX CUCTEM.

Hear u 3apaunm kypca «MckyccTBeHHBI MHTe/LUIEKT» (0a30BbIil). [lenvio uzyuenus
Kypca «VICKYCCTBEHHBIM MHTEIUIEKT» (0a30BBIi) SIBIISCTCS Pa3BUTHE y y4allUXCs YCTOWYHBOTO
UHTEpeca K OCBOCHHUIO JaHHOW oOnactT 3HaHMM U (HOPMUPOBAHHME MPEJCTABICHHUS O
MHOT000pa3uM MOAXOA0B B Pa3pabOTKe MCKYCCTBEHHOTO HMHTEJUIEKTa, 00 MX BO3MOXKHOCTSAX U
OrpaHHYEHUSX, IPUOOpeTeHNE OA30BbIX 3HAHUN U YMEHUH B cepax HayKU O IaHHBIX, MAILTUHHOTO
oOyueHHst W MHOrooOpasuu cdep HX NpPUMEHEHHs, a Takke QopMupoBaHUE UPPOBOU
rPaMOTHOCTH, pa3BUTHE KOMIIETEHIIUI B 001aCTU UCKYCCTBEHHOTO UHTEJIIEKTa, BOCTPEOOBAHHBIX
HA OTEUECTBEHHOM pBIHKE TpyAa C y4eTOM JIMHAMHU4YHO pa3BuBarwomeics chepst UN. 3a/fauu
Kypca: GOPMHUpPOBAaHUE Yy YYaIUXCS MPEICTABIEHUNH O MHOr0OOpa3uM IOAXO0J0B B pa3paboTke
HCKYCCTBEHHOTO HMHTEJUIEKTa, WX BO3MOXHOCTAX M OrpaHHUYEHHsX (0Oy4eHHE C YUHTENeM,
oOydeHue Oe3 yuuTens, HEMpPOCEeTH); O MAIIMHHOM O0yuYeHHH, chepax ero MnpuMEHEHUS;
npuoOpereHne yMeHuil no pemenuro 3aaad MO (perpeccusi, KiaccupuKaus, KiacTepu3aus),
aHaJ M3y JAaHHBIX M BH3yajau3alnuu (Ha s3bIKe MporpaMmupoBanusi Python ¢ ucrnonb3oBaHneM
oubmmorek Pandas, Matplotlib, NumPy, Seaborn); ymeHuii nmpoeKTHpOBaTh M peaar30BbIBATH
MOJIENIN MAIIMHHOTO OO0YyYeHHUs; pa3BUTHE KOMMYHMKAIIMOHHBIX HAaBBIKOB, YMEHHUH pPabOThHl B
KOMaH/Ie, CaMOCTOSATEIbHOM pabOThl U OPraHU3AIMOHHON KYJIbTYPHI.

LeneBasi aynuropus. Yuamuecs 10-11 kmaccoB o011eo0pa3oBaTeabHbIX MIKOIM.

Mecto kypca «McKkyccTBeHHBbIH HHTeIeKT» (0a30Bblil) B yueOHoM miane. Kypc
«VckyccTBeHHBIN MHTEIIIEKT» (0a30BBIi) MOXKET OBITH BCTPOEH BO BHEYPOUHYIO JCSITEIBHOCT.
VYpoxku 1o nepsomMy Moxyio (pazzneny) «Maccussl B Python» MoryT ObITh BCTPOEHBI B YPOUHYIO
JeATeNIbHOCTh, €CIIM COXPAHSETCsl IPEEMCTBEHHOCTD JIMHHUM SI3bIKa MporpaMmupoBanus Python c
OCHOBHOI1 IIKOJION, BTOpOil MOAy: b (pa3aein) «MammnHHoe 00ydeHne) MOXKeT ObITh IEPeHECeH Ha
BHEYPOUHYIO JESITEeNbHOCTh. B 3aBHCHMOCTH OT BO3MOXKHOCTEM OpraHu3aluy BHEYpOUHas
JESATEIIBHOCTh MOKET OCYLIECTBIIATHCA MO PA3IMYHBIM CXEMaM, B TOM YHCJIE HEMOCPEICTBEHHO B
OJTHOW 0O0pa30BaTeNbHON OpraHu3allMd WJIK COBMECTHO C JAPYTUMH 00pa3oBaTelbHBIMU

OpraHU3AIMSIMHU U YUPEKICHUSIMU JOTOTHUTEIIBHOTO 00pa30BaHus JETEH.



[{leHHOCTHBIC OPHEHTHUPBI coAep:KaHUA Kypca «MCKYCCTBEHHBIH MHTELIEKT»
(0a30BBIN)

TexHOI0TUH NCKYCCTBEHHOTO MHTEIIJIEKTA MTPOYHO BOIILIM B HAITY JKU3Hb U OYEBUTHO, YTO
C TEUEHHEM BPEMEHU CTENEeHb OSTOr0 MPOHUKHOBEHUS OyJeT JUIIb YBEIUYUBATHCA.
Hcnonb3oBaHWEe HHTEPHET-TIOMCKA, TOJOCOBBIX IOMOIIHUKOB, CEPBUCOB PAaCIO3HABaHUSA
M300paKCHUM, OHJIAWH WTp SIBJISETCS YacCThIO HAIlleld MOBCEMECTHOW JIEWCTBUTEIIBHOCTH. 3aj1aua
COCTOHUT B TOM, YTOOBI [IOMOYb YYAIIEeMYCs 3aHATh 110 OTHOIICHUIO K 3THUM TEXHOJIOTHIM ITO3HUITUIO
HE TaCCUBHOTO I0JI30BATEIsl, @ aKTUBHOT'O TBOPIIA U CO3]1aTEsl, IOHUMAIOIIETO CYTh TEXHOJIOTUI
MCKYCCTBEHHOT'O MHTEJUICKTA U CIIOCOOHOTO CO3/1aBaTh CBOM, OPUTUHAIBbHBIE perieHus. OueBUIHO,
YTO YK€ B Onrpkaiiimiem OyAymieM OT TOro, HaCKOJIBKO TPaMOTHO BBITYCKHHK IIKOJBI CMOXET
KOHCTPYHPOBATh COOCTBEHHYIO Cpeay KU3HU U MPOodeCCHOHATBHON IeATEeNbHOCTH, B TOM YHUCIIE,
UHTETPUPYS B HEC TEXHOJIOTHH UCKYCCTBEHHOT'O MHTEJUICKTA, Oy/IeT 3aBUCETh €ro YCIEIIHOCTh U
KOHKYPEHTOCTIOCOOHOCTh. [l03TOMYy CTOJIb BaXHO OCBOCHHE TEXHOJIOTHMH HWCKYCCTBEHHOTO
WHTEJJIEKTa, XOTsI Obl U Ha 0230BOM YPOBHE.

Kypc «WckyccTBenHblii UMHTEIIEKT» (0a30BbIH)» OpPraHUYHO MHTETPUPYETCS C
npeIMeTaMH, KOTOPhIC H3YYaroTCs YYallUMHUCS CTapIied MIKOJIbl. ECTeCTBEHHBIM 00pa3oM
BBITJISIAT WHTETPAIUS ¢ TUCIUIUIMHAMY TPEAMETHON oOiactu «MaremaTika U mHpopMaTHkay.
Pa3BuTHe nOru4eckoro u anroOpUTMHUYECKOTO MBIIUICHHUS, OCYIIECTBISIEMOE HAa YPOKaxX MO 3TUM
JTUCIUIIMHAM, CITYKUT 3a7aue (OpMUPOBAHUSI IPOYHOM 0a3bl, HA KOTOPOU B AalbHEHIIIEM MOXKET

MPOUCXOAUTH CTAHOBJICHUC CIICHUATIUCTA MO HCKYCCTBCHHOMY MHTCJLICKTY.

Ilnanupyembie pe3yJbTATHI OCBOCHHUS Y4e€0OHOI0 Kypca

[IpenonaBanue kypca «lMcKyccTBeHHBIN WHTENIEKT» (0a30BbIi) HampaBlIeHO Ha

JOCTHIKCHUC TPEX I'PYIII PE3YJILTATOB - TUYHOCTHBIX, MCTAIMPEAMETHBIX U MTPCIAMETHDBIX.



1-g rpynna:
JTMYHOCTHBIE

PE3yJIbTaThI

1.1. DopMupoOBaHUE y y4alerocs MHPOBO33PEHMUS,
COOTBETCTBYIOLLIETO COBPEMEHHOMY YpPOBHIO pPa3BUTHS HAyKU MU

oO1ecTBa.

1.2. ®opmupoBaHme y ydamerocs MHTepeca K JOCTHKEHUSIM HAyKH U

TEXHOJIOTHH B 00J1aCTH HCKYCCTBEHHOI'O MHTCJIJICKTA

1.3. ®opmupoBaHue y ydYallerocs yCTAHOBKM Ha OCMBICIICHHOE U
0e30macHOe B3aMMOJICHCTBHE C TEXHOJOTHSIMH M YCTPOHCTBaMH,
peaM30BaHHBIMM  HAa  OCHOBE  IPUHLHUIIOB  HMCKYCCTBEHHOI'O

MHTCIIJICKTA.

1.4. IlpuoOpeTeHue onbITa TBOPUECKOM IEATETLHOCTH, ONTUPAIOIIEHCs
Ha HMCIOJb30BaHUE COBPEMEHHBIX MH(POPMAIIMOHHBIX TEXHOJOTUH, B

TOM YHCJIC NICKYCCTBCHHOI'O MHTCJIJICKTA.

1.5. ®opMupoBaHUE y yYallIerocsi yCTAHOBKM Ha COTPYIHUYECTBO U
KOMaHIHYIO paboTy MPH PEIICHUN UCCIICIOBATEIBCKUX, MPOOICMHBIX

1 N1300peTaTeNbCKUX 3a1au.

2-51 Tpynma:
MCTAIIPEAMCTHBIC

[pe3ynbTaThl

Ilo3naBaTenbHbie YY/I:

2.1. VYmenue pabotath ¢ uH(pOpMalMeH, aHAIU3UPOBATh U
CTPYKTypHUpOBaTh IOJYYEHHBIE 3HAaHWSI W CUHTE3UPOBATH HOBEHIE,

YCTaHaBJIMBATh NPUYINHHO-CJICICTBCHHLIC CBA3U.

2.2. YMeHusi oOBSCHSATH SIBJICHUS, MPOIIECCHI, CBSA3W W OTHOIICHUS,
BBISBISICMBIE B XOJC IIO3HABAaTEIbHOM M  HCCIEIOBATEIBCKOM

JACATCIIBHOCTH.

2.3. YMeHue jenarth BBIBOJBI Ha OCHOBE KPUTHYECKOTO aHaIM3a
pa3HbIX  TOYEK 3pEHHUs, TMOATBEPXKIaTh HMX  COOCTBEHHOM

apPyMeHTaLII/ICI‘;I HJIM CaMOCTOATCIIbHO MMOJTYYCHHBIMHA JTaHHBIMHU.

2.4. YMeHue aHanu3upoBaTh/pedIeKCUPOBATH OIBIT HCCIIETOBAHUS
(TEOpeTUYECKOro, SMIUPUYECKOT0) HA OCHOBE IMPEITIOKEHHOM

CUTyalluu, MMOCTaBJICHHOM JaSAI0%




2.5. YMeHue CTpOUTh pacCy KJIEHUE Ha OCHOBE CPaBHEHUSI MIPEAMETOB

U SIBJICHUH.
PeryasituBubie YY /I

2.6. YMmeHnue 0OOCHOBBIBATH LIEJIEBBIC OPHUEHTUPHI U IMPHOPUTETHI

CChIJIKAMHU Ha NCHHOCTH, YKa3bIBasd U 000CHOBBIBas JIOTUKY.

2.7. YMeHue 1aHupOBaTh HEOOXOUMBIE ICHCTBHS B COOTBETCTBHH C
yueOHOM M TO3HABaTEIbHOM 3afayeil M COCTaBIATH AJITOPUTM HX

BBIITOJIHCHU .

2.8. YMeHue OMMChIBaTh CBOW OMBIT, OOpMIIsis €ro Ajs Iepeaadu
NPYrUM JIOASM B BHJIE TEXHOJIOTUU DPELICHHS MPAKTUYECKUX 3a]ad

OIIPCACIICHHOI'O Kj1acca.

2.9. VYmenuwe BbIOMpAaTh U3 MPEUVIOKECHHBIX BAPUAHTOB H
CaMOCTOSITENILHO ~ UCKaTh  CPEACTBA/pECYpChl sl pEIICHUS

3aI[a‘-II/I/IlOCTI/I)K€HI/I$I LIEJIM B XOJ¢ UCCIECA0BATSIBCKOM IeATCILHOCTH.

2.10. YMeHue npuHIMATh pEelIeHHe B UTPOBON U Y4€OHON CUTYallul U

HECTH 32 HETO OTBETCTBEHHOCTb.
KommyHukatuBHbie YY /|

2.11. YMmeHue B3aHMOJECHCTBOBATh B KOMaHJC, YMCHUCM BCTYIIATH B

TTAJIOT U BECTH €ro.
2.12 YMeHue cobmnroath HOpMbI MyOJIMYHON peyH,

PEerilaMCHT B  MOHOJOIC HW JUCKYCCMHU B  COOTBCTCTBUH C

KOMMYHUKAaTUBHOM 3a/1auei.

2.13. YMeHue onpenensTb CBOU ACHCTBUS U ACUCTBUS MAPTHEPOB JUIS

MMPOTYKTUBHON KOMMYHHUKAIIHH.

2.14. YMeHne npuxoauTh K KOHCEHCYCY B AMCKYCCHH WJIM KOMaHTHOM

pabore.




3-s1 Tpymnma.

3.1. UMeTh pencTaBiieHus] 0 MHOrooOpas3nu MoIX040B B pa3padoTKe
[IpenmeTHbIE pen p AXOR pasp

DE3yIBTATEI HMCKYCCTBCHHOI'O MHTCIIJICKTA, UX BO3MOXHOCTAX U OI'PaHUYCHUAX; O

MaIIMHHOM O0y4YeHHH U c(hepax ero MpuMeHEHHS;
3.2. YMeTh OOBSCHATH Pa3HUIly MEKAY MAIIMHHBIM OOyYeHHEM C

yduTeneM U 0e3 yUuTels.

3.3. BesBiasaTh U GOpMyIHpOBATh 3a/1a4M MAIIMHHOTO OOYYCHHUS ISt
Pa3IMYHBIX cdep JKU3HHU YeJOBeKa U B COOTBETCTBUU C pEalIbHBIMU

MOTPEOHOCTSMH.

3.4. ImeTp mpencTaBlieHUs] O CO3/IaHUM MOJAETH KJIACCH(HUKAIMKA Ha

cepsuce Teachable Machine.

3.5. VmeTp mpencraBieHHs O HEZOOOYYEHHBIX M IEpeoO0ydeHHBIX
MOJICJIIX MAIIMHHOTO OOy4YeHHs, YMETh BBIABISATH MPOOJIEMBI I10
XapaKTEepHbIM IIPU3HAKaM U 3HaTh C110COOBI 00PHOBI C IEPE0OyUeHHEM

1 He1000ydeHHnEeM MOJIETIEH.

3.6. HOHy‘II/ITL HpaKTI/I‘leCKHﬁ OIIBIT TCCTUPOBAHUA TOTOBOH MOACIN

MAIIMHHOTO O0yYCHHS

3.7. WMeTb mpeACTaBIeHHS O CYIIHOCTH pPabOThl MOJAEIH
JIOTUCTUYECKOM DPErpeccMM M BO3MOXKHOCTAX €€ NPUMEHEHUs s
KJ1acCU(pUKaLUU 00BEKTOB; 00 HCIOJIB30BAHNN JIEPEBHEB PELICHUI B

MaITuHHOM OOYYEeHUH.

3.8. YMeTh co3maBaTh MOJENH JIMHEHHO# perpeccun Ha Python c

moMoltpio 6ubimorek pandas, numpy u sklearn

3.9. YMeTh mpOEKTHUPOBATh U PEATH30BBIBATH MOJIEIN MAITUHHOTO

o0yuenust Ha Python ¢ momoripto nHCTpyMeHTOB OnbaroTeku sklearn

Mecto kypca «McKycCTBEeHHbIH HHTEJJIEKT» (0230BbIH) B Y4eOHOM IJIaHE
VYpoku kypca «/cKyccTBEHHBIM HHTEIIEKT» (0a30BbIi) MOTYT MPOBOJUTHCS KaK B paMKax
BHEYpPOYHOH NEATeIbHOCTH. YPOKM 1o mepBomy pasaeny (Python) moryt ObITH BcTpoeHBI B

YPOUHYIO ACATCIIbHOCTD, €CIIN COXPAaHACTCA IMTPECEMCTBCHHOCTD JIMHUUW A3bIKA IMIPOTPaMMUPOBAHUA



Python ¢ ocHoBHOIT 1IKONION, BTOPOIt paszaen (MammHHOe 00y4eHHe) MOXKET ObITh IEPEHECCH Ha

BHEYPOUHYIO JE€ATEIbHOCTD.

Conep:xanue Kypca

Monayasb (pa3nea) 1. Maccusbl B Python.

Tema 1.1. Dransl pemenus 3a1a4u Ha KoMIIbloTepe. JIMHeHHbIi anroput™, 0J0K-cxema.
MaremaTHuecKie orepaTopsl, oneparop npucBauBanus, Gpyuxmuu print(), input(), float(). Dramsr
peleHus 3aa4 Ha KoMibroTepe. MoJienb, anroputyM, popmanusanus, JMHEHHbIA 1
Pa3BETBISIFOLIMIACS alrOPUTMBIL. Y CIIOBHBIH orepaTop B Python, mosHblii 1 HEMOTHBIN YCIOBHBIC
OTIEPATOPBHI.

Tema 1.2. Pemenue 3aau Ha koMibrotepe. [loBTOpeHre 0CHOBHBIX 6a30BbIX MOHATHIMA
Python, u3yueHHbIX paHee.

Tema 1.3. OnromepHbie MaccuBsl B Python - ciiucku. Co3naHne CuCKOB M BHIBOJT
anemMeHTOB. CIIMCOK, MaCCHB, JICMEHTHI CIIMCKA, MHJICKC dJIeMEHTa criicka. Merosl .append u
.S0rt, IOJ0XKUTEIbHBIE U OTPULIATENbHBIE MHIEKCHI, CPE3BI.

Tema 1.4. MccnenoBaHue u reHeparysi CIUCKOB. BbIuuciieHue cyMMBbl 3]1EMEHTOB CIIMCKA.
Meronst .append u .sort, pyukiu min(), max() u merox .count. CyMMHUpOBaHHUE JIEMEHTOB
CIIHCKA, ITUKJI C 33JJaHHBIM YHCJIOM TIOBTOpEHUit, oneparop for. ['eneparus crincka, ornepatopsl for
u if.

Tema 1.5. CnoBapu u ux onucanue. [louck no cnopapro. Ciucku, TeHeparys CI1ucKoB,
CYMMHpPOBaHHE 3JIEMEHTOB criucka, pyHkiwst len(), cnoxenue cnrckoB. CroBapu, 3JI€MEHTBI
CJIOBaps, KJIOY ¥ 3HAYCHHE, BBIBOJI DJIEMEHTOB CJIOBAPSI, TOUCK HJIIEMEHTOB B CIIOBApeE.

Tema 1.6. Ilepebop anemeHToB croBapsi. CioBapb, CIUCOK, orneparops! for u if, anmement
cJIoBaps, KJIt04, 3HaUeHHe, epedop clioBaps Mo KirdaM, nepedop caoBaps 1Mo 3HaYEeHUsIM,
metoib .Keys, .values, .items, onepatops! for u if.

Tema 1.7. Pemenue 3a1a4 ¢ HCIIOJIb30BaHUEM CIIMCKOB U cioBapeil. CIHUCOK, cpes,
NOJIOKUTENbHASL M OTPHULIATEIbHAS HHACKCAIMS JIEMEHTOB CITUCKa, MeTos .append. ['enepanus
criicka, orneparopsl for u if. CoBaps, 2eMeHTHI CliOBapsi, KIIIOYH U 3HAYCHUS, BIO)KCHHBIC
clioBapu, MeTo/1 .items.

Tema 1.8. IloBTopenue. Utorosas pabora «Maccussl B Python». OcHoBHBIE IOHSTUS
MOy 1: CIUCKU U CTIOBAapm».

Mopayas (pa3aen) 2. MamuHHoe 00y4eHue.

Tewma 2.1. IloHsITHE ¥ BUABI MATUHHOTO 00y4YeHUs. VICKyCCTBEHHBI MHTEIUIEKT, TIOJIXO/I,



OCHOBAHHBIN Ha MpaBWaxX, MaMHHOE 00yuenue. Victopus passutus U B urpax, cdepsl
NpUMEHEeHHs MallMHHOTO 00y4yeHus. OOyueHue ¢ yuureneM, ooydeHue 0e3 yuuTens, 3a1a4a
perpeccum, 3ajada KinaccupuKaiuy, 3aa4da KIacTepu3aliy, 0T00p JaHHbIX IS MOJAEIH
MAaIlIMHHOTO O0YYeHHS.

Tema 2.2. Ananu3 v BU3yalln3anus JaHHBIX. MalluHHOE 00yUeHUE C YIUTEIEM, MAIITHHHOE
oOydeHue 6e3 yuuTens. 3aqada perpeccuu, 3aaada KiaccupuKkaiuu, 3a1ada KiacTepu3aliu.
bubmuoreku pandas u matplotlib, ureHre TabaMUHBIX JaHHBIX, CTATHCTUYECKHE TIOKA3ATEH,
HOCTPOCHUE AUATPAMM.

Tewma 2.3. bubnuoTexky MamMHHOTO 00y4YeHusi. MammHHOe 00ydeHue ¢ yUuTeneM u 0e3
yuuTens, ero npeumyuiectsa. [locranoBka ey 1 3a7ay, aHaJIW3 JaHHbIX, 00y4Jaromas u
TPEHUPOBOYHAs BEIOOPKH, 33/1a4a perpeccui, 3ajada KiaccupuKaum, TeCTOBas U TPEHUPOBOYHAS
BbIOOpKa, NepeodyueHue, Heroo0yueHue, ONTUMaIbHAas MOJIeJb, KpoccBalnaanus. bubaorexa
sklearn, sTambl HOCTpOEHHS MOJICTH MAIIMHHOTO 00y4eHust Ha Python.

Tema 2.4. JIuneitnas perpeccus. [lonsaTue muHeHHOM perpeccu, renesast GyHKIus,
JUHENHHOE ypaBHEHHE, TOMOCKEIaCTUYHOCTh JaHHbIX. Co3AaHne MOAETHN JMHEHHON perpeccuy Ha
Python ¢ momomisro 6ubmmorex pandas, numpy u sklearn.

Tema 2.5. Henunelinple 3aBucumoctd. Co3aanue, o0yueHue 1 OLeHKa MOJIENH JTUHEHHON
perpeccun. Busyanusanus nanabix Ha Python. Henuneinsiii pyHKmn, rpaduku QyHKIUI.
[TonmnHoMuaneHOE peoOpa3oBaHue TMHEHHON PErPEeCcCHH.

Tema 2.6. Knaccudukanus. Jloructuueckas perpeccus. Knaccugukanus, soructuueckas
perpeccusi, TMHEWHBIN KIlacCu(UKATOP, TUIEPILUIOCKOCTh, OMHapHast KiaccuuKalus,
MYyJIbTHKIIAcCOBas kKiaccudukanus. JInneitnoe ypaBHeHue, KodOPUIueHTs THHEHHOTO
YpaBHEHMsI, PACHOJIOKEHUE TOYKH OTHOCUTEIBHO NMPSMOH, OTCTyn 00bekTa. Cozanue, odydeHue
Y OLIEHKA MOJIEIIH JIOTUCTUYECKON PETPECCHH.

Tema 2.7. Knaccudukanus. Jloructudeckas perpeccust. Marpuna ommbok, METPUKH
Ka4eCcTBa JIOTUCTUYECKOW PErpecCcuu, MOIesb JJOTUCTHYECKOM perpeccuu Ha Python.

Tema 2.8. JlepeBbs pemenuii. Yacts 1. JlepeBo peleHuil, 311€MEeHThI 1IepeBbEB: KOPEHb,
JMCThS; TITyOMHA JIepeBa, *KaHbI arOpuTM, aTpUOyT pa3oueHus; sHTpomnus, popmyia llleHHoHa,
BEPOSITHOCTb, KpUTepuid [[KUHMU.

Tema 2.9. JlepeBbs pemrenuit. Yacts 2. Metoas! perienust npo0iemMsl epeoOydeHus
JepeBbeB. Mojienu epeBa penenuii. Peanusanus nepesa pernienus Ha Python.

Tema 2.10. IIpoekt «Pemenune 3anaun knaccudukanumy. Mammaaoe o0yueHue ¢
yuuTeneMm, 3aaada Kiaccupukanui. MeTpuKH OlleHKH KayecTBa KilacCu(uKaluu. DTambl
pa3pabOTKH MOJIENTM MAallTUHHOTO O0YYEeHUS, aHAJIU3 TAHHBIX, CO3/IaHHE U 00yUeHHUEe MOJICIIH,

orieHKa 3 PeKTUBHOCTU PaObOTHI MOJIEIH.



TemaTuyeckoe MIIAHUPOBAHUE € ONpede/ieHUEM OCHOBHBIX BHI0B YU4eOHOM

HJEATCJIbHOCTH
Haumenosanu ¢  KPaTkoe colepikanue Buabl yueoHoi
TEMbI JEeATCJIBbHOCTH
1. Python
1.1. [Dransl pemienuss  JIuHEHHBIN anropuT™, OJIOK- cXeMa, |AHanumuieckast. aHaIu3
3a1auu Ha MaTeMaTHYeCKHEe OIepaTophl, TBUKCHUS 0ecIUIOTHOTO
KOMITbIOTEPE orepaTop MpUCBauBaHUS, QYHKIIUU [ABTOMOOKIIS, aHaIIn3
print(), input(), Aoa”);3Tarsr JIIropuTM™Ma JIBIKCHUS
pElIeHNUs 3a]a4 Ha KOMIIBIOTEPE,  [0ECTIMIIOTHOIO ABTOMOOMJIS;
MOJIENIb, AITOPUTM, (OPMAIU3ALMS, [aHAIM3 STAIIOB penieHus 3a1a4un
JIMHEHBIN U Pa3BETBIISIOLIUNACS Ha JIBIKEHUE
QITOPUTMBI, YCIIOBHBIN OTIEPATOP B |GECHMIOTHOIO aBTOMOOKIIS.
Python, mosHbI# U HEMOTHBII
| CITOBHEL onepaTop \KommyHnukayuonHas: OTBETHI HA|
BOIIPOCHI YUUTEIISI, B TOM YHCIIE
poOJIeMHBIE
(obcyxnenue 1o OJOK-cxeme
DTAOB pEIIEHUS 3aJaud Ha
[1K).
[ Ipaxmuueckast: pelieHus|
3ajaun Ha TBUKCHHE
OECIUIOTHOTO aBTOMOOWJIS, B
TOM YuUCIe COCTaBJICHUE
aIropuT™Ma, HaNUCaHUE KOJa;
COCTaBJICHUE OITHCAHUS
KaKJIOTO  9JTafna  pelleHus
3amaun  Ha IIK (mo Ouok-
cxemam)
Peghnexcuenas: 3ar0JIHEHHE
nmucta pedriekcuu B KOHIIE
ypoka
1.2. |Pemenue 3ama4d Ha ([loBTOpeHUE OCHOBHBIX 0a30BbIX  |[Ipaxmuueckas: TpE3CHTAIUs
KOMITBIOTEPE nousTHii Python, n3ydeHHBIX paHee [BBIMOJTHEHHOTO JIOMAIITHETO
3a/IaHMS; yJacTue B
BUKTOPHHE Ha IOBTOPEHUE
0a3oBbIX HoHsATHH Python.
Pegnexcusnas: 3ar0JIHEHHE
nmucta pediiekcuu B KOHIIE
ypoKa
1.3.  |OaHOMepHBIE CTIMCOK, MaCCHUB, DJIEMEHTHI CIIUCKA, |[AHaiumuveckas:  aHald3 |
MaccHBbI B Python - [iHIeKC 2J1eMeHTa CucKa, MeTOAbl |[KOMMEHTHUPOBAHHUE KaXKI0TO
CITUCKH. .append u .sort,
Coznanue
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CIIMCKOB U BBIBOJ
DJICMCHTOB

IMOJIOKUTCIIBHBIC U OTPHULIATCIIBHBIC
MHICKCBI, CPE3BI

DJICMCHTA TCPMHHA «CHHUCKH),
HallMCaHKUC KOJa.

[ Ipakxmuueckas: HaIlMcaHue
pOrpaMMbl JUIsI XpaHCHHS U
00pabOTKHM TaHHBIX 00 OIEHKaX
[0 HCTOPUH 3a TEKYIIYIO
YEeTBEPTh; BBIITOJIHEHHE]
saganuii B Jupyter Notebook mo
co3maHuio cmucka Subjects ¢
HIIEMEHTAMH.

\KommyHukayuonnas:  OTBETH
Ha BOIIPOCHI YUUTEJIs], y4acTHUE B
IpyHIIOBOM OOCYXJIEHUU npy
6bINOTHEHUU 3A0AHUI.

\Pepnexcuenasi: 3aI0JIHCHHE
micta  pedraekcuu B KOHIIE

ypoka

1.4.

HccnenoBanue u
reHepauHs[ CIINCKOB.
Brraucinenne
CYMMI)I 3JICMCHTOB
CIMCKa

Mertonsl .append u .sort, pyHkmu
min(), max() u metox .count;
CYyMMHPOBaHHE 3JIEMEHTOB CITHCKA,
[MKJI C 38JAHHBIM YHCIIOM
OBTOPEHUi, onepatop for;

rCHEpalus CIIMCKa, OIICPATOPLI for u
if

Ananumuyeckas: aHaJIN3
3a1aHUI u BOIIPOCOB;
HAlIMCAaHUC KOJa IIPpU PpCUHICHUHN
3a1ad.

\[I[pakmuueckas: BBIIIOJIHEHUE B
napax /MUKpOTpyTIax 3aJlaHui,
B KOTOPBIX HE00X0IUMO
PUMEHHUTH KOMaH/Ibl,
WM3ydYeHHBbIE JOMa HaluCaHHe
KoJa Ui peLIeHHs 3ajlauu
CYMMMPOBaHUS AIIEMEHTOB
CITUCKA; peleHue 3a1a4
(Hanucanue Koza) HA)
TEHEPALUIO CIIHCKOB.

\Kommynukayuonnas:  OTBETH
Ha BOIIPOCHI YUUTEJs], y4acTUE B
rpyHnIoBOM OOCYXJIE€HUH TpH
BBITIOJTHEHUH 3a/1aHUM.

\Peghnexcusnas: 3ar0JIHEHHE
mucta  pedrekcun B KOHIE

ypoka

1.5.

CroBapu u ux
OTIHCaHHE.

Crucku, TeHepaIys CIUCKOB,
CYMMHPOBaHUE 3JIEMEHTOB

Oxcnepmuasi.
B3aMMOIIPOBEPKA
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[Touck o cinoBapro

cnucka, ¢yakims len(), crmoxenue
CIHCKOB;,  CJIOBapH,  3JCMEHTHI
CJIOBapsi, KJIFOY U 3HAYCHHE, BBIBOJL
DIIEMEHTOB CIIOBaps, TIOUCK
DIIEMEHTOB B CJIOBape

BBIITOJTHEHHBIX JIOMAIIHUX
3aJaHui, ITOMCK OIIMOOK M HX
000CHOBaHUE.

Anarumuyeckas: aHaIu3
BBIITOJIHEHHBIX JIOMAIlIHUX
3aJIaHNi; 3aJJaHUH 110 CO3JaHUIO0
cioBapei c 3aJaHHBIMU
YCIIOBUSIMU.

[Ipakmuueckaa:  00OCyXIeHUE
OmMOOK,  JONMyIIEHHBIX B
BBITTOJIHEHHBIX JIOMAIITHUX
3aJaHUsX; IPOCMOTP 7|
00cyxJ1eHue BUJICOPOJIUKA]
«CnoBapu»;

CaMOCTOSITEIIBHOE BBIIIOJIHEHUE]
3aJaHdil Ha CO3JaHHE CIIOBapsI
results ¢ mpenmeramu  H
YETBEPTHHIMU  OLIEHKAMH |
cloBapsl JjIsl IOMCKAa OT3BLIBOB
o buabMam; IPOCMOT]
suseoponnka «Ilo  croBapro
MOXHO OBICTPO HCKAaTh» M|
BLIIIOJHEHUE  3aJaHHUA 110
BHUJICOPOJIHKY.

\KomMmyHuKayuoHHas:  OTBETHI
Ha BOTIPOCHI YUUTEIIS, y4acTHUE B
IpyNIIOBOM OOCYXKIEHUM IpH|
BBITTOJTHCHUH 3aTaHHIA.

Pegnexcusnas: 3aroJIHEeHNE
nmucta pedriekcuu B KOHIIE
ypoka

1.6.

[Tepebop
DIIEMEHTOB CIIOBAPS

CroBaphb, CIIUCOK, oneparopsl for u

if, ojgemeHT  croBaps,  KIIIOY,
3HAYCHHWE, TIepedop CJoBaps 10
KJIIo4aM, Tiepebop ciaoBaps 10

3HaYeHUsAM, MeToxbl .Keys, .values,
items, oneparopsi for u if

OKcnepmuas: B3aUMOIPOBEPKA

BBITIOJTHCHHBIX JOMalITHUuX
3agaHui

\Ananumuveckas: aHaIIN3
BBITIOJITHCHHBIX JOMalITHUuX

3alaHuil (aHaK3 Koja), MOUCK|
OIMOOK 1 UX 00OCHOBAHHUE.

[Ipakmuueckaa:  0OCYyXIEHUE
OomMOOK,  JONMYIICHHBIX B
BBIITOJTHEHHBIX JOMAITHUAX
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3aaHuAX (HamUMCaHWE KOJa);
OpOCMOTp M OOCYXICHHE
BUJICOMHCTPYKIIMH C aHATU30M
[IPUMEPOB «IIepebdop
>JIEMEHTOB CJI0Baps»;
CaMOCTOSATENLHOE BEIITOJHEHUE
3aJIaHWi; BEITIOJIHEHHE 3aJaHHI
Ha [PUMEHCHHE METOM0B Keys,
.values, .items; BbImoOJIHEHHE
MPaKTUYECKOU pabOThI B TPYIIIE
(1Ba 3amaHus).

\KommyHnukayuonnas:  OTBETHI
Ha BOIMPOCHI YUHTEINS, y4acTHe
BO  (ponTampHOW  Oecene
(YTOUHEHHE TOHATHH «KIIOWY,
«3HAYCHHEY, «JIEMEHT]
CIIOBaps», a TAaKXKe BBISIBICHHE
OTJIMYUI CIIOBApsl M CIIMCKA) U
pyNIOBOM OOCYXKIEHUH IpU
BBIIIOJIHCHUM 3aJaHUM.

\Pecpnexcuenasi: 3aI0JIHCHHE
nmucta pediiekcuu B KOHIIE
ypoKa
1.7. |Pemenue 3amau ¢  |CHHCOK, cpe3, TMOJOXKHUTEIbHAs U
\Ananumuueckas npu
MCIIOJIb30BAaHUE M |OTpHUIIATEIbHAS WHJIeKCaIus .
BBITIOJITHCHUH 3aJaHUI
CIIIICKOB U HIIEMEHTOB CITMCKa, MeTO .append,
cioBapen reHeparus Crucka, orneparopsi for nl/Ipaxmuuecxasn npu
if, cioBapb, 9JIEMEHTBI CJIOBAPS,BBIIOIHEHMHA BCEX  3aJaHMi
KIIOYM U 3HA4YEHUs, BIIOKEHHBIC|(MHIUBUIYATHLHO u B
CIIOBapH, MeTO/I .items MUKPOTPYIITaXx).
\KomMmyHuKkayuonuas:  OTBETHI
Ha BOIMPOCHI YUYUTENs, y4acTHUe
BO (POHTAILHOM OINPOCE W
IpyNIIOBOM OOCYXKICHUM TMpH|
BEBIIIOJIHEHNH 3aJaHUH.
\Peghnexcusnas: 3ar0JIHEHHE
nmucta pediiekcuu B KOHIIE
ypoka
1.8. Uroronas naGora [loustnst o Kypcy «MaccuBsl By, umuveckas npu
. p Python: crincku u cioBapm» S — 3anaHmii
Maccussl B N N
" UTOTOBOM KOHTPOJILHOM
Python
paboTHI.
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\[I[pakmuueckas pu
BBITIOJIHCHUH 3aJaHul]
UTOrOBOM KOHTPOJIbHOU
paboTHI.
Peghnexcuenas: 3aroJIHEeHHe
mucta pedrekcuu B KOHIE
ypoKa
MamunHoe 00yueHue
2.1. [|llonsarue u Buabl  |[MICKyCCTBEHHBIN UHTEJICKT,
. Ananumuyeckas npu
MAITMHHOTO MOJIX0JI, OCHOBaHHBIN Ha MpaBUJIaX,
CpPaBHUTEILHOM aHanmse
00ydeHus MallMHHOE  O0Yy4Y€HHE, HUCTOpus
MOJIXO/IOB: oOydeHue c
pasButuss MW B wurpax, cdeps
yauteneM U oOyueHue 0e3
[IPUMCHCHHUS MaIIHHHOTO
V4HUTENIs; TpPH  OTBETaX Ha
00ydeHUs; O0ydeHHE C YUYHUTEIleM,
BOIPOCBl U (POHTAIILHOM
oOydeHune 0e3 yuWTens, 3aaadal
00CYXJIEHUM  BOIIPOCOB IO
perpeccuu, 3aj1aya
[pe3eHTaLUH.
KJ1acCU(pUKaLUH, 3agava
KJlacTepu3aluu, oT00p MaHHBIX Ans|/Ipakmuueckas npu
MOJIeJIM MAITUHHOTO 00Yy4YEeHUS BBITIOJTHEHUH 3alaHui
MPAKTUYECKON pabOTHI.
\KommyHnukayuonnasn:  OTBETHI
Ha BOIPOCHI YUYMTENs, y4acTHe
BO (POHTATBHOM OOCYXIICHUU
[IPU BBIIIOJHEHNH 3a1aHUM.
Pegnexcusnas: 3ar0JIHEHHE
nmucta pediiekcuu B KOHIIE
ypoka
2.2. |Anamm3 u MaimHHoe 00y4YeHHE C yUHUTENIeM,
BU3YaIH3aIs MalIMHHOE oOyueHue 0e3 quTenﬂ,AHaﬂ”mul‘ecmﬂ‘ TIpH TIONCKE
TaHHBIX 3agada perpeccum, 3ayaual0 BCTOB Ha BOTPOCBL B XOAC
KIacCH(HKAIIH, 3aﬂaqa06cy>1<11eH1/151 BBITIOJTHEHHOTO
KJIACTEPU3ALNY; on6moTexu OMAHETO - SallaHHi, EIPH
pandas wu  matplotlib, uremue>PTOTHEHMH - 3ajaHnn
T —— nanHpix IPAKTHIECKOH paloThI.
CTATUCTHYCCKHEC HOKa?:aTeJ'H/I,Hpak'muquKaﬂ; npu
[IOCTPOCHUEC THarpaMm 00CYXJCHUU  BBITTOJIHEHHOTO
TOMAaIllHero  3aJaHusl;  1pH
(dbpoHTAIILHOM OTIpoce U Oecere,
MpH  BBITOJIHCHUW  3aJlaHUH
MPaKTUYECKON pabOTHI.
Kommynuxayuonnas:  OTBETHI

Ha BOIPOCHI YUYHUTEIS, y9acTHE
BO (DPOHTAILHOM
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00CYXJIEHUU TIPU BBITTOTHEHUU
3aJaHuH.

Peghnexcuenas: 3aroJIHEeHHE
nmucta pedrexkcun B KOHIE
ypoka
2.3. |bubmmoTexu MarmmHHOe 00ydeHHUE C yUUTENIeM 1
MAIlIMHHOI'O 0e3 YUYUTCIIA, €ro HNpCUMYIICCTBA, Axarumuueckas: OTBETHI Ha
06y‘-I€HI/ISI IIOCTaHOBKa 1LCJIW M 3aJa4, aHaJII/I3BOHp()CH (aHanH?, BOIIPOCOB U
JTAaHHBIX, oOyuaromas UMOUCK OTBETOB) (PpOHTAIBHOM
TPCHUPOBOYHAS BbI60pKI/I, 3a/la4aoece bl aHaIu3 rpadukoB
perpeccuuy, 3aaada KJIaCCH(bI/IKaHI/II/I,Moz[eJIeﬁ MaIIuHHOTO 00yUYeHUS
TeCTOBas 2t TPCHHUPOBOYHAAIMpY  BBIOJIHEHUM  3aJaHUs
BBIOOPKa, nepeodyvenue, «IIpobnembl B o0ydeHun
He1000y4eHue, ONTUMAIIBHASMO e .
MOJIETIb, KpOCCBaJIUAIHS;
. sklearn, 3TaHHHpaKmWecm;z.' TTOUCK OTBGTO]E
[MOCTPOCHUST MOJIENU mammuoro| & BOTPOCH! (pponTanbroi
oGyueris na Python Oecelpl U BONPOCHl YUMUTENS B
X0JIe ypOKa.
\KommyHukayuonHas: ydacTHe
BO (poHTaILHOH Oeceme 10
MaTepuaia MPEIbIAYIIETO
YpOKa; ydacThe B 00CYKIIEHUU
[pU BHINIOJHEHUH 3aJlaHusl B
MUKpPOTPYIIIIE [0  aHaJH3y|
rpadukoB MalIMHHOTO
00yUYeHUS».
Peghnexcuenas: 3ar0JIHEHHE
nmucta pedrekcuu B KOHIIE
ypoKa
2.4. |luneiiHas [MOHATUE JIMHEMHOW  pPErpeccu,
perpeccus [eJIeBast byHKIHS, TUHENHOCA Hanumuueckas.: aHaJIu3
YpPaBHEHHME, TOMOCKEIACTUYHOCTHPAOOTH  MOJCIU  JTHHEWHOU
NTAHHBIX; CO3JJaHUE MOZIETM|PETPECCUn (monbop
nuHeitHoON perpeccun Ha Python cikosduuuenrtos  nuneitHOro
noMoIplo  Oubmmorek  pandas,ypaBHeHHs ¢ HECKOJIBKMMH

numpy u sklearn

MEepEeMEHHbIMM); aHAIM3 3ajad,
[IPEJICTABICHHBIX  YYHTEIEM,
BHIOOp M3 HUX 33]1au perpeccuu;
3aJjaHMe Ha aHaJU3 rpauKoB U
BBIOOP M3 HUX TOTO, KOTOPBII
COOTBETCTBYET MOJENn
JIMHEWHOM pPErpeccur; AaHalln3
TOYEYHBIX Tpaduka U BBHIOOP

cpenu HUX Habopa JaHHBIX,
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IIOAXOOAIINX JJISL peuicHusA
3ajaud JIMHEHHON perpeccuu;
CO3JJaHHME MOJCIH MAIIUHHOTO
oOyuenwust Ha Python.

[[Ipaxmuueckas: pelieHue 3aaad
Ha BBIOOp (M3 MpENICTaBICHHBIX|
y4UTEIeM 3aza4) 3a1au
perpeccun; Ha BBIOOp HabOPA
TaHHBIX (o rpadukam),
MOAXOMAUINX  JJIA  PeLIeHUs
3a7a4l JIMHEWMHOM perpeccuu;
CO37aHME MOJIEIU MAIIUHHOTO
o0Oydenus: Ha Python - mozensb
MpecKa3aHus 1eH HA
KBapTUPBI, B 3aBUCHMOCTHU OT|
pPa3IMYHBIX TAPAMETPOB.

\KomMMmyHUKayuoHHas: ydacTue
BO ()POHTATBHOM OOCYXICHUU
OCHOBHBIX BOIIPOCHI TEMBI -
nuHeHast QyHKUMS U TUHEHHOE

ypaBHEHHE, KOTOpbIE  yXKe
N3y9aIIUCh B Kypce
MaTeMaTHUKH; o0CyXxieHue
3a/1a4 1o rpaukam.
Pegnexcusnas: 3al0JIHEHHE
mucta  pedrekcun B KOHIE
ypoKa
2.5. |Henuueiinbie Co3nanue, OOy4YeHHE | OIICHKA
3aBUCUMOCTH MOJIETIM  JIMHEWHOW  pPErpeccuu,
BU3yaNu3alus JaHHbIX Ha Python)4uarumuueckas: CO3jaHUE
HEITMHEUHBIA  QyHKUMM, TpaQuKMMonenn JUHEHHONW perpeccuu
GyHKmii; MOJIMHOMHUAIbHOCHA ~ OCHOBaHMM  HPOCTOM
npeoOpa3oBaHue JIVHEUHOWTAOMMIBI ¢  JAaHHBIMH O
perpeccuu 3apruiaTax COTPYJHUKOB,
HAXOAIIMXCS  HAa  Pa3HbBIX]

JOJDKHOCTAX; HAIIMCAHUE KOJa.

[ I[pakmuueckas: pelIeHUE 3a1a4
Ha CO3JaHHe MOJENIN JIMHENHON
pErpeccun, OTBETHI HAa BOIIPOCHI

YUIUTCIIA (HOBTOpCHI/IC
Marcpuajia
MaTeMaTI/IKI/I); BBIIIOJIHCHHUC

3aaHW Ha ITOJIMHOMHAJIBHYIO
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PErpeccuo, HamMCaHWe KOJa|
UL TPEICKa3aHusl 3HAa4YeHUs
HOBOW MOJIEIBIO U MOCTPOCHUE
rpavKOB UCXOJHBIX JaHHBIX U]
MOJEIIN.

\KommyHukayuonuas: ydactue
BO ()POHTAIILHOM OOCYKJICHHH,
OTBETHI HA BOIIPOCHI YUHTEIIS.

Peghnexcusnast: 3aI0JIHCHHE
mucta  pedrekcud B KOHIE
ypoka
2.6. |Knmaccudukamms. |Kmaccubukanwsi,  JTOTUCTHYUCCKAS|A yaiumuyeckas: [MOUCK|
JlorncTrmueckas perpeccus, JIMHEWHBIN|OTBETOR Ha Hp06JI€MHI)Ie
perpeccust KJIaCCI/I(bI/IKaTOp, FHHGpHHOCKOCTL,BOHp()CH A pelIeHWEe 3a1a4y Ha)
OuHapHas KIIacCu(pUKALKs, hrare 2 ypoKa;
MYJITUKIIACCOBAS KJIacCH(DUKAIHS;
o \[Ipakmuueckasi: OTBETBHl  Ha
ITUHEHHOS yYpaBHCHHE, 5
N BOIIPOCHI, MOAOOpP IIPUMEPOB
KOX(DUITUEHTHI nmneitroro| O HPOCPL ADOp - IIpUMEP
3a/1a4 KjIacCU(UKAIIUN; OTBETHI
VPaBHECHHUS, PACIOJIOKEHUE TOYKU
. Ha TPOOJIEMHBIC BOIPOCHI TPH
OTHOCUTEIIBHO  MpPSIMOW,  OTCTYII
00BSCHCHUH HOBOT'O
0o0BeKTa; coznaHue, oOyueHue u
.IMaTrepuaia; pelieHue 3aaa4 Hal
OIlCHKA MOJEIIH JOTHCTHYCCKOU
3aKpEIUICHUE HOBOT'O
perpeccun
MaTepuaia 1o TeMe; y4acTue BO
¢dbpoHTanbHON paboTe Ha HTarme
3 ypoxa.
\KomMmyHuKayuonHas: yqacTue B
00CYXJIEHUU T€CTa U OCHOBHBIX|
[MOHSITHH TEMBI, OTBETHI HA|
BOTIPOCHI YUUTEIS,
Pegnexcusnas: 3ar0JIHEHHE
nmucta pedrekcuu B KOHIIE
ypoKa
2.7. |Knaccudukamus. |Marpura OIIHNOOK, METPUKUAHarumuyeckas.: MOUCK|
Jlornctnueckas KayecTBa JIOTHCTUYECKON |0TBETOB Ha BOIPOCHI YUUTEIIS
perpeccus perpeccuy, MoJelb JOTUCTHYECKOUpH  OOCY)KICHUH  METPHUK
perpeccun Ha Python KayecTBa JIOTHUCTUYECKON
perpeccun;  CaMOCTOSITEIbHOE
COCTaBJICHUE MOJIEeITH

TTOTUCTHUYECKON perpeccuu s
MpecKa3aHusl BEPOATHOCTH B
OMKamIme 10 JIET
WIITEMHYECKOM
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00JIe3HU cepAla O PA3TUIHBIM
NpU3HAKAM.

\[I[pakmuueckas: OTBETHI HA
BOIIPOCHI YUUTEJIS;
CaMOCTOSITEILHOE COCTaBJICHHE
MOJCIN JIOTUCTHYSCKOM
perpeccuu s MpeacKa3aHus
BEPOSATHOCTH B Onmkaiiime 10
JIeT MIIeMHYECKO# OoJe3HU
cepAua Mo pa3inyHbIM
Mpr3HaKaM

\KomMmyHuKayuonHas: ydactue
BO ()POHTAITEHOM OOCYKICHUH
METPHK KayecTBa
JIOTUCTUYECKON PETPECCUH;

\Pepnexcuenas: 3anoHeHNE
mucTa peQIICKCHH B KOHIIS

ypoka

2.8.

/lepeBps perieHui.
Yacts 1

JlepeBo

pazOueHus;

J>xuHU

3JIEMEHTBI
IepeBbEB: KOPEHbB, JIUCThS; TITyOnHA
nepeBa, )KaJHbIN aIrOpUTM, aTpHOyT
SHTPOIHS,
[[leHHOHA, BEPOSATHOCTH, KpPUTEPUN

dhopmyta

\Ananumuueckast.

[IOUCK OTBETOB Ha BOIIPOCHI
y4UTENs IPU 00CYKICHUH
HOBOTO TUIIA AJITOPUTMa, TOUCK
OTBETOB Ha MPOOJIEMHbIE
BOIIPOCHI U PELICHUE 3a/1a4

[ Ipakmuueckas:
caMOCTOsITeNIbHas paboTa ¢

QJITOPUTMOM JIEPEBA PEIICHNN
\Kommynukayuonnas:

ydacTre BO (PpOHTAIEHOM
00CyXIEHUU.

Pedhnexcuenas: 3anioqTHeHNE
mucTa pedIIeKCHH B KOHIIE

ypoka

2.9.

/lepeBps perieHui.
Yacts 2

Ananumuyeckas: COCTaBICHUS
aJITOpUTMa NMPUHATHUS pELIeHUH
(Ha mpuMepe UTPhl); aHATIU3
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y4eOHbIX
peLICHUN;

IIPUMEPOB  JIEpeBa

[ Ipakmuyeckas: y4acTUe B UTPE
Ha aHAJIU3 AIrOpUTMa IIPUHATHS]

pelieHuin c
[IOMOUIBIO JIEPEBLEB;
MCCIICIOBAHUE KpUTEPHUEB

hddexTruBHOCTH pazOueHUs HA|
pUMepax.

\KommyHukayuonHnas:
00CyX)ICHUE
BBITTOJIHEHHH 3aaHuil B
MUKpPOTPYIIIIe;  OTBETHI  HA|
BOIIPOCHI YUHTEIs, y9acTHE BO
(bpoHTaATHPHOM

npu

00CYyXICHUU.

Pegnexcuenas: 3anoaHeHne
mucTa pedIICKCHH B KOHIIS

ypoka

2.1  [[Ipoext «Pemenue MammHHOE OOy4YeHHE C YUHTEIEeM,|AHanumuueckas: TpUA BBHIOOpPE
0. 3a1auun 3ajada Kiaccu(UKanuu, METPUKUMETOIOB PELICHUS 3a1auu
KJIacCu(UKAUW»  [OICHKH KadyecTBa
[ [pakxmuueckas.: pu
KJIAaCCU(UKALINN; STarbl
BBINOJIHEHUH [TPAKTUYECKOTO
pa3pabOTKM MOJCIM MAIIUHHOTO
3aJJaHNs TI0 CO3/IaHUI0 MOJICITH
oOyuyeHMsI,  aHaJIM3 JJaHHbIX,
MaIIMHHOTO O0yUY€eHus
co3gaHMe U OOy4YeHHe MOJeNH,
omenka sddexTuBHOCTH pabotsil CPIEKCUGHAL: TIPH
MO/IBE/ICHUU UTOTOB
MOJIEITN
BBITIOJTHEHUS pa0OTHI,
3aroJHEHUs JTUCTa pedriekcumn
KaneHnapHO-TeMaaneCKoe INIAHUPOBAHUE
Ne 1. Mara Ha3panue pa3aena/TeMsl KonuyecTBo yacos
Oo0mee| Teopuss | IlpakTHka
1. OcHOBBI AI3bIKA IPOrPaAMMUPOBAHUS 16 3 13
Python
1.1. 07.09 JTanbl pelieHns 3a1auu Ha 2 1 1
14.09 KOMIIBIOTEPE
1.2. 21.09 Pemenuie 3a/1a4 Ha KOMITBIOTEPE 2 2
28.09
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1.3. 05.10 OnHoMepHBIE MaccuBhI B Python - 1 1
12.10 cnucku. Co3aHue CIIUCKOB U BBIBOJ
DIIEMEHTOB
14. 19.10 MccnenoBanue U reHepanus ClucKoB. 2
26.10 BoluriciieHue CyMMBbl 3J1EMEHTOB
CIHCKa
1.5. 09.11 CrnoBapu u ux onucanue. [louck o 1 1
16.11 CJIOBapIO
1.6. 23.11 [TepeGop AJIEMEHTOB CIIOBapS 2
30.11
1.7. 07.12 Perienue 3a1a4 ¢ UCMOJIb30BAaHUEM 2
14.12 CIIMCKOB U CJIOBapeit
1.8. 21.12 [ToBropenue. Utorosas padora 2
28.12 "Maccussl B Python"
2. MamnHHoe 00yueHune 18 75 10,5
2.1. 11.01 [loHsaTre 1 BUABI MAIIMHHOTO 2 1 1
18.01 o0Oy4deHus
2.2. 25.01 AHaNM3 ¥ BU3yaJIH3alus JaHHBIX 2 1 1
01.02
2.3. 08.02 br6imoTekn MaMHHOTO 00YYEeHUS 2 1 1
15.02
2.4. 22.02 Jluneiinas perpeccust 2 1 1
01.03
2.5. 15.03 HenwHeliHbIC 3aBUCUMOCTH 2 1 1
05.04
2.6. 12.04 Knaccudukanus. Jloructndaeckas 1 0,5 0,5
perpeccus
2.7. 19.04 Knaccudukanus. Jloructndaeckas 1 0,5 0,5
perpeccus
2.8. 26.04 JlepeBbs pemienuit. Yacts 1 1 1
2.9. 03.05 JlepeBbs pemenuii. Yacts 2 1 0,5 0,5
2.10. 10.05 [lpoekt  «Pemenue  3amauu 4 4
17.05 KIIacCU(UKALIAN
24.05
26.05
UTOoro 34 10,5 23,5
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