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Iporpamma paspaboraHa B pamkax Hooro nacriopra deaepansHoro mpoekra «CoBpeMeHHas IIKONIa»
HalMOHANBHOrO mnpoekta «OOpa3oBaHHey», BO MCMONHeHHe nepeuns nopyuenuii [Tpesunenta Poccuiickoit
dezepalunH MO WUTOTaM COBELIAHMA MO BOMPOCAM Pa3sBHTHS TE€HETHUECKHX TexHonmorwit B Poccuiickoii
®epepaumn ot 14 wmaa 2020 r., peanmsyerca Ha Oase uentpa «Touka  poctan



WUCKYCCTBEHHBI UHTEJUJIEKT (FA30BbIi YPOBEHD)
8-11 KJIACCBI

HNPUMEPHASA PABOYAS ITPOT'PAMMA

ITosicHuTeILHAS 3aNMUCKA

O0mas xapaktepucTuka Kkypca. Kypc «lMckyccTBeHHbI HHTEIUIEKT (6a30BbIN
YPOBEHB)» JII CPEIHEH IIKOJbI sBIsieTcs 0a30BBIM B o0mel mporpamme «CKyCCTBEHHBIN
MHTEJUIEKT» NI 00I1e00pa30BaTeNbHbIX LIKOJ W IpelHa3HaueH uid npenogaBaHus B 10-11
KJaccax. OTOT Kypc HalpaBlieH Ha MpoJoJDKeHUe (GOPMHUPOBAHUS 3HAHUHM ydaluxcs CTapLIMX
KJIACCOB O CUCTEMaX MCKYCCTBEHHOI'O MHTEJUIEKTa KaK OJAHOM M3 HauboJjiee MepCreKTUBHOU U
pa3BuBarolieiica o0gacTel HayYHOrO U TEXHOJOTMYEeCKOro 3HaHuA. MICKycCTBEHHBIN HMHTEIEKT
— CTpaTermueckd Ba)KHOE HampapiieHHe, kotopoe B HarumonanpHoit mporpamme «l{udposas
skoHOMUKa Poccuiickoit @enepanun» 0003HaU€HO B KaueCTBE OAHOM M3 CKBO3HBIX LM(POBBIX
TEXHOJIOTUH, 00ecleurnBaOINX YCKOPEHHOE PAa3BUTHE IMPUOPUTETHBIX OTpAcield SKOHOMUKU U
couuanbHoi cdepsl. [Ipunsaras B 2019 r. HanponaneHas crparerus pa3BUTHS HCKYCCTBEHHOTO
MHTEJJIEKTa CTAaBUT 3a/laddl COBEPLLIEHCTBOBAHMUS CHCTEMbI IIOATOTOBKH KaJpOB B 3TOM
HalpaBJIEHUH, a TaKXKe pa3pabOTKU M BHEIPEHUS MOIYJEH 10 UCKYCCTBEHHOMY HMHTEIUIEKTY B
oOpa3oBaTellbHbIE IPOTPaMMbl BCEX YPOBHEH, BKIOYas cpelnHee oOuiee oOpasoBanue. Ha
pElICHNE JaHHOM 3a/1a4M U HaIIPaBJIEH HACTOSIIHMI KypC.

CTpyKTYypHO JaHHBIN KypC BKJIIOYAET JBA B3aMMOCBSI3aHHBIX MOAYJS (pa3aena) MaccuBbl
B Python u Mammunanoe oOyuenue. I[lepBblii Monmynb (pas3zen) cBA3aH C akTyanu3aluued H
JaNbHEHIIUM pa3BUTHEM 3HAaHUH W yMEHHMH MO OCHOBaM mporpaMMmupoBaHusi Ha Python.
CdopmupoBaHHbBIE y yYalllUXCSl 3HaHMS W YMEHHS IO 3TOMY Moaynio (pasgeny) OyayT B
JAIbHENIIEM HCIOJIb30BaHbl MPH U3YYEHUU BTOPOro MOIYJs (pa3zenia), OCBOEHHE KOTOPOIO
HalpaBIeHO Ha pa3BUTHE TMPEJCTaBIE€HU O MHOrooOpasuM TMOAXOJO0B B pa3paboTke
UCKYCCTBEHHOI'O MHTEJUIEKTa, UX BO3MOXHOCTSX U OrpaHMUYCHMSX; HAa (pOpMUpOBaHHE 3HAHUN O
MaIIMHHOM OOyY€HUU ¥ YMEHUI MPOEKTUPOBAHUS U PeATU3allii MOJIETN MAIMHHOTO O0YYEeHUS
Ha Python. Ilpu n3ydenun stux Moaysnei (pa3zenoB) yJamiyecs: He TOJIbKO Y3HAIOT O celu(uke
OCHOBHBIX 33/1a4 MAIIMHHOTO OOy4YeHMs, HO M Hay4daTcsl BBIBIATH U (POPMYyITHpOBATh JaHHBIC
3aJ]a4ud B COOTBETCTBUU C peaIbHIMU MOTPEOHOCTSIMH B pa3iMyYHBIX cepax KHU3HHM yellOBeKa.
Ortomy Oyner crnocoOCTBOBATH pEIICHHE NMPAKTUKO-OPUEHTHUPOBAHHBIX 3aJad, B TOM 4YHCIE U
HENOCPE/JICTBEHHO CBSI3aHHBIX CO ULIKOJIBHON JKU3HBIO, C HW3YYEHHEM JIPYTUX YUEOHBIX

TUCIUIUIMH. B Xome ocBoeHHs yueOHOro Marepuana Kypca y ydamuxcs (opMupyercs



YCTOMYMBBIA MHTEpEC K CHCTeMaM HCKYCCTBEHHOI'O HHTEIJIEKTa M 3aKiajbpiBaeTca 0aza i
MPOJODKCHHUST WX H3YYCHHS] B paMKaX BHEYPOUHOW MAEATETbHOCTH WM JOMOJHUTEIBHOTO
o0Opa3oBaHusi, WM camMOOOpa30BaHUS B 3TOM HANpaBICHUHU, HAIPUMEpP, CAMOCTOSITEIHHOTO
OCBOEHUS Kypca ¢ UCIOJIb30BaHUEM 00pa30BaTEIbHBIX OHJIANH PECYPCOB.

Kypc «MckyccTBeHHBIN HWHTEIIEKT» (0a30BBI) HOCHUT MEXKIUCHUILIMHAPHBIA U
KOMIUIEKCHBI XapakTep. C OJHOWH CTOpPOHBI, B HEM CHUHTE3UPYIOTCS 3HAHUS U YMEHHS
y4yalluxcsi, MOJyYeHHbIE MMH Ha YpOKax MaTeMaTUKW, HMHPOpPMATHKH, (PU3MKH, OHOJIOTHU
(pemenue 3amau ¢ GuznyeckuM W/ WU OMOJIOTHUYECKUM conaepxkanuem). C Apyroid CTOpPOHHI, B
CTPYKTyp€ J3TOro Kypca OTYETJIMBO BBIIEISIOTCS U TEOpeTUYecKas U MpaKTUYecKas
COCTABJISAIONIME. Y4Ualluecs: 3HAKOMSTCS C 00JacTAMU NPUMEHEHUS W 0a30BBIMU TMOHITHUSMHU
Kypca, a B XOJ€ AMJAKTHYECKUX HUTP U BBIIOJHEHHUS MPAKTHUYECKUX M MPOEKTHBIX 3aJaHui
MOJIyYalOT OIBIT AKTUBHOM, TBOPYECKOM WHAMBUAYAIBHOM, TPYNIOBOM M KOJUJICKTUBHOMN
JESTEIIbHOCTH TI0 OCMBICIICHHUIO KJIFOUEBBIX 337a4 MAIIMHHOTO O0YYEeHHs] U OCHOBHBIX MOJXO0/0B
B IPUMEHEHUU MAIIMHHOTO O0YUYEHUS /JIsl CO3/1aHUSI MHTEIJIEKTYaJIbHbIX CUCTEM.

Hean u 3apaun kypca «McKyccTBeHHbI MHTeJIeKT» (0a30BbIi). [[envio uzyuenus
kypca «cKycCTBEHHBI MHTEIIEKT» (0a30BbIi) SIBISETCS PAa3BUTHE Y yUYalUXCS YCTOWYHBOTO
MHTEpeca K OCBOCHHIO JAaHHOW o0nacTu 3HaHUW U (GOPMUPOBAHUE MPEACTABICHHUS O
MHOT000pa3uM MOJIXO0J0B B pa3pabOTKe MCKYCCTBEHHOIO MHTEIJIEKTa, 00 MX BO3MOXHOCTAX U
OTpaHUYEHUSX, NPHOOpeTeHrne O0a30BBIX 3HAHMA M yMEHUH B cdepax HAyKH O JIaHHBIX,
MaIIMHHOTO O0y4YeHHs MU MHOroobpaszuu cdep uUX MPUMEHEHHUs, a Takke (OopMUpOBaHUE
U(pPOBOH TPAMOTHOCTH, pPa3BUTHE KOMIIETEHIMH B 0O0JIACTM HCKYCCTBEHHOT'O MHTEIJIEKTa,
BOCTPEOOBAHHBIX HA OTEYECTBEHHOM pBIHKE TpyJa C YYE€TOM JHWHAMUYHO pa3BUBAIOLIEICS
chepet UN. 3adauu xypca: dbopmupoBaHHe y ydalIuXcs MPEACTABICHHH O MHOrooOpasuu
HOJX0/0B B pa3pabOTKe MCKYCCTBEHHOIO MHTEIJIEKTa, MX BO3MOXKHOCTSIX M OrpaHMUYCHMSX
(oOyuenue ¢ yuyuteneMm, oOydeHue 0e3 yduTens, HeMpoceTH); 0 MAallMHHOM O0y4YeHUH, cdepax
€ro NpuMeHeHUsl; IpuodbpeTeHne yMeHui 1o pemenuto 3agad MO (perpeccus, kiaaccuukanus,
KJIaCTepU3allks), aHAIN3Y JaHHBIX W BU3Yyalu3aluM (Ha sA3blke mporpammupoBaHus Python c
ucnonb3oBanuem Oubnuorek Pandas, Matplotlib, NumPy, Seaborn); ymenuii nmpoextupoBats u
pearn30BbIBATh MOJIEIM MAIIUHHOTO OOY4YeHMsI; pa3BUTHE KOMMYHHKAIMOHHBIX HABBIKOB,
yMeHHH paboThl B KOMaH/E, CAMOCTOSITENIbHON pabOThl U OPraHU3aI[MOHHON KYJIbTYPHI.

HeneBas aynuropus. Yuamnuecs 10-11 kiraccoB 001eo0pa3zoBaTeIbHBIX KO,

Mecto kypca «MckyccTBeHHBbI HMHTeIeKT» (0a30oBblil) B yueOHOoM miane. Kypc
«VckyccTBeHHBIH MHTEIIEKT» (0a30BBIi) MOXKET OBITH BCTPOEH BO BHEYPOUHYIO JEATEIbHOCTb.
Ypoxu o nepomy mMoayio (pazaeny) «Maccussl B Python» MOTyT OBITH BCTPOEHBI B YPOUHYIO

JeSITENIbHOCTD, €CITU COXpaHsIeTCs MPEeeMCTBEHHOCTh JIMHUM S3bIKa MporpaMmMupoBanus Python ¢



OCHOBHOM IIIKOJIOHN, BTOpOH MoAyib (pazaen) «MamuHHOEe 00ydeHre» MOXKET ObITh MepeHeceH
Ha BHEYPOUHYIO JEATEIBHOCTh. B 3aBUCHMMOCTH OT BO3MOKHOCTEH OpraHU3alMy BHEYpOYHas
ACATCIIBHOCTD MOXKCT OCYHICCTBIIATHCS IO pa3JIMYHBIM CXEMaM, B TOM YU CJIC HCIIOCPECACTBCHHO B
OITHOW 00pa30BaTENIbHOW OpraHW3allid WIA COBMECTHO C JPYTMMH 00pa3oBaTeIbHBIMU

opraHu3anusaMU U YIpPCKICHUAMUA JOIMOJTHUTCIIBHOI'O 06p330BaHI/IH z[eTeﬁ.

[leHHOCTHBIC OPUEHTHUPBI CoAePKAHUSA Kypca « MCKYyCCTBEHHBIH HHTEJJIEKTD)
(0a3oBbIi)

TexHoIOornu UCKYyCCTBEHHOTO MHTEIJIEKTA IIPOYHO BOLLIM B HAIy JKU3Hb U OYEBMJIHO,
YTO C TEYEHHUEM BPEMEHHU CTEIEeHb A3TOr0 IMPOHUKHOBEHUs OyleT JUIlIb YBEIMYUBATHCA.
Hcnonp30BaHNE HMHTEPHET-NIOMCKA, TOJIOCOBBIX IIOMOIIHUKOB, CEPBHCOB PAaClIO3HABaHUS
M300paXCHU, OHJIAIH UTp SIBJISIETCS YAaCThIO HAIleW IOBCEMECTHOM JEMCTBUTENBLHOCTH. 3aaada
COCTOMT B TOM, 4YTOOBI IOMOYb Yy4YalleMyCsl 3aHSATh 110 OTHOIICHHIO K 3TUM TEXHOJOTIHSIM
MO3ULUIO HE ITACCUBHOTIO I0JIb30BATENA, & AKTUBHOI'O TBOPLA U CO3/1aTelIsl, IOHUMAIOLIETO CYTh
TEXHOJIOTUH HCKYCCTBEHHOI'O MHTEJUIEKTa W CIIOCOOHOIO cO3/aBaTh CBOU, OpPUTMHAJIbHbIC
pemenus. OueBHIHO, 4YTO YK€ B OmmkaiimemM OyaylieM OT TOro, HAaCKOJIbKO TI'PAMOTHO
BBIITYCKHUK IIKOJIbI CMOXET KOHCTPYHPOBAaTh COOCTBEHHYIO CPEAY KHU3HU U NMPOPECCHOHAIBHOMN
NeSITeIbHOCTH, B TOM YHCIIE, HHTEIPUPYSI B HE€ TEXHOJIOIMU UCKYCCTBEHHOI'O MHTEJIEKTa, OyIeT
3aBUCETh €ro YCHEIIHOCTh M KOHKYpEHTOCHOCOOHOCTh. Ilo3TOMy cCTONB Ba)kHO OCBOEHHE
TEXHOJIOTUH UCKYCCTBEHHOTO MHTEJUIEKTA, XOTsl ObI 1 HAa 0230BOM ypOBHE.

Kypc «MckyccTBeHHBI MHTEUIEKT» (0a30BBIM)» OpPraHWYHO MHTEIPUPYETCS C
npeaMeTaMy, KOTOpble H3y4yaroTcsl yYallMMHCS cTapiied MmKkojibl. EcTecTBeHHBIM 00pa3oMm
BBITJITUT MHTErpalysl C TUCHUITIMHAMU IPEIMETHOM obnactu «MaremaTnka 1 HHPOPMaTHKa.
Pa3BuTHE J0rM4ecKoro M alropuTMUYECKOTO MBIIIJIEHHS], OCYIIECTBISIEMOE HA YPOKaxX 10 3TUM
JTUCLUIIIMHAM, CIYXKUT 3aaade (opMUpOBaHUSA MPOYHOW Oaszbl, Ha KOTOPOW B JalIbHEHUIIIEM

MOKET MMPOUCXOAUTHL CTAHOBJICHUC CIICIUAINCTA 10 NICKYCCTBECHHOMY HHTCJUICKTY.

Ilnanupyembie pe3yJbTAThl OCBOCHHUS Y4e€0HOI0 Kypca

[TpenonaBanne kypca «VcKycCTBEHHBIH UWHTEUIEKT» (0a30BbIi) HampaBlIeHO Ha

JAOCTHIKCHUC TPEX I'PYIII PE3YJIbTATOB - IMYHOCTHBIX, MCTAIIPCAMETHLIX U TPCAMCTHLBIX.

1-g rpynma: 1.1. dopmMupoBaHue y y4arerocs MHPOBO33PEHUS,
JINYHOCTHBIE COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKu U

pe3ynbTaThl oOrmiecTBa.




1.2. ®opMupoBaHUE y ydallerocs HHTEpeca K JOCTUKEHUSIM HAYKH

M TEXHOJIOTHH B 00J1aCTH HCKYCCTBCHHOI'O MHTCIIJICKTA

1.3. ®opmupoBaHUe y yYallerocs yCTaHOBKHM Ha OCMBICIIEHHOE U
0e30MacHOe B3aUMOJICHCTBUE C TEXHOJOIMSMH U YCTPOWCTBAMH,
pEaln30BaHHBIMM HA OCHOBE IPUHLUIIOB HMCKYCCTBEHHOIO

HUHTCIIJIICKTA.

1.4. IlpuoOpereHue  ombITAa  TBOPYECKOH  JESATEIBHOCTH,
onuparoencs Ha HCIIOJIb30BaHUE COBPEMEHHBIX
MH(OPMALIMOHHBIX TEXHOJIOTUM, B TOM YHCJIE HCKYCCTBEHHOIO

HUHTCIIJIICKTA.

1.5. ®opmupoBaHKEe y ydyalierocsi YCTaHOBKM Ha COTPYIHUYECTBO
U KOMaHJIHYIO paboTy TMpH pEIIeHUH UCCIIENOBATEIbCKUX,

HpO6J'IeMHBIX u I/1306pCT8.TeJ'II>CKI/IX 3aJa4.

2-51 rpy1ma:
METaIpeIMETHBIC

PE3yIbTAaThI

ITo3naBartenbHble YY/I:

2.1. VYwmenme paborath ¢ wuHbOpMalUeH, aHATU3UPOBATH H
CTPYKTYpPUPOBaTh TOJYyYEHHbIE 3HAHUA W CHUHTE3UPOBATH HOBBIC,

YCTaHaBJIMBATbL NPUINHHO-CJICACTBCHHBIC CBA3HU.

2.2. YMeHus: oOBSCHATH SIBIICHUS, TMPOIECCHI, CBSI3U M OTHOLICHHS,
BEISIBIIIEMBIE B XOJ€ IIO3HABATEILHOM M HCCIENOBATEILCKOMI

JACATCIIBHOCTH.

2.3. YMmeHue nenaTh BBIBOJBI Ha OCHOBE KPUTHYECKOTO aHAIHM3a
pPa3HBIX TOYEK 3pEHHs, TMOATBEPXKIAaTh HMX COOCTBEHHOM

apFYMeHTaI_II/Ieﬁ HJIN CaMOCTOSATCIIbHO IMOJTYYCHHBIMHA JaHHBIMU.

2.4. YMeHue aHaau3upoBaTh/pedIeKCUpOBATh OMBIT UCCIICTOBAHUS
(TEOPETUYECKOTO, IMIUPHUYECKOTO) HA OCHOBE MPEI0KEHHON

CUTyalluu, IMOCTaBJICHHOM TSI,

2.5. YMeHHE CTpPOUTh pACCYKJICHHE HAa OCHOBE CpaBHECHUS

MPEIMETOB U SIBJICHHIA.

PeryasituBubie YY/:




2.6. YMeHne 0O0OCHOBBIBATh IIEJICBBIC OPUEHTHUPBHI M TPUOPHUTETHI

CCbUIKAMHU Ha ICHHOCTHU, YKa3bIBasd U 000CHOBBIBast JIOTUKY.

2.7. YMeHue IUIaHUPOBATh  HEOOXOIWMBIE  JICHCTBUS B
COOTBETCTBUU C yU4eOHOU U MMO3HABATEIIHPHOMN 33/1a4eii U COCTABIISIT

AJITOPUTM HX BBITIOJIHCHUA.

2.8. YMeHue onuchiBaTh CBOM OMBIT, OOPMIISSI €ro IS Teperadn
JPYTUM JIFOSIM B BHJI€ TEXHOJOTUU PEILICHUS MTPAKTUYECKUX 3aja4

OIMpCACIICHHOI'O KJIacca.

2.9. VYmenue BbIOWpAaTh W3 MPEIJIOKCHHBIX BApUAHTOB U
CaMOCTOSITENIFHO ~ WCKaThb  CPEJACTBA/PEeCypChl AN pPELICHUs
3aauN/AOCTIDKEHHsT e B XOJ€  HCCIIEeNOBATENbCKON

JACATCIIbHOCTH.

2.10. YMeHue npuHHMMATh pELIEHWE B UIPOBOM U YydeOHOM

CUTYyalluy ¥ HECTH 3a HErO OTBETCTBEHHOCTD.
KommyHukatusubie YY /|

2.11. YMmeHue B3aMMOJIEWCTBOBATh B KOMaHJIe, YMEHUEM BCTYyNaTh

B JIMAJIOT U BECTH €TO.
2.12 YMmenue coburonaTh HOpMBI MyOJIMYHON peuH,

pEeriaMeHT B MOHOJOTC HW OUCKYCCMU B COOTBETCTBUHU C

KOMMYHUKaTUBHOM 3aJa4eil.

2.13. YMeHue onpenenatb CBOM NEHUCTBUS U JAEHCTBUS MapTHEPOB

JJIsA HpOILYKTI/IBHOI\/’I KOMMYHUKaAIIUH.

2.14. YMmeHue npuxoIuTh K KOHCEHCYCY B JAMCKYCCUU WIH

KOMaHJIHOH padore.

3-s1 Tpymma.
IIpenmerHbie

pe3yIbTaThl

3.1. Wwmerr mnpencraBieHus O MHOrooOpa3uu TMOJAXOAOB B
pa3paboTKe HCKYCCTBEHHOT'O HHTEIUIEKTa, MX BO3MOXKHOCTSX H
OTpaHMYEHHUSX; O MAaIIMHHOM oOOyuyeHMM U cdepax ero

MMPUMCHCHUSA,

3.2. YMeTb OOBSICHATH Pa3sHHIy MEXIY MAIIMHHBIM OOY4YE€HUEM C




yuuTeneMm u 6e3 yuuTes.

3.3. BeisBiATe u QopMyIHpPOBATH 3aa4d MAIIMHHOTO OOy4YEHUS
IUIsL pa3iuyYHbIX cdep KU3HM YeJIOoBeKa M B COOTBETCTBUU C

pCaJIbHBIMU HOTpCGHOCTHMI/I.

3.4. ImeTh mpencTaBieHUs O CO3JaHUU MOJCIH KiacCHU(pUKAIIUU

Ha cepBuce Teachable Machine.

3.5. VimeTh mpencTaBieHUs] O HETOOOYYEHHBIX U MEePeoOydIeHHBIX
MOJIETISIX MAIIMHHOTO OOY4YEeHHUS, YMETh BBISABISTH NPOOJIEMBI I10
XapakTepHbIM TpU3HAKaM M 3HaThb CHOCOOBI  OOpBOBI €

nepeoOyueHreM U HeJ000yueHneM MOJIEIICH.

3.6. IlomyuuTh mNpaKTUYECKUH OMBIT TECTUPOBAHUS TOTOBOM

MO/JIEJIM MAITUHHOTO 00Y4YeHUs

3.7. HVmerp mpeAcTaBIeHUS O CYIIHOCTH pabOThl MOJENU
JIOTUCTUYECKOW PErpecCHM M BO3MOXKHOCTSAX €€ MPUMCHEHHS IS
KJIaCCU(UKANN 00BEKTOB; 00 MCIIOJIB30BAHUU JICPCBLEB PEIICHHIA

B MAIIMHHOM OOYYEeHHH.

3.8. YMmeTh co3gaBaTh MOJENH JUHEHHON perpeccuu Ha Python c

nomoInkko 6ubnmotek pandas, numpy u sklearn

3.9. YMeTh NpoeKTUPOBaTh U PEATU30BbIBATH MOJIETU MALIMHHOTO
oOyuenuss Ha Python ¢ momompi0 HHCTPYMEHTOB OMOIMOTEKH

sklearn

Mecto kypca «McKyCCTBEHHBINH MHTEJIEKT? (0230BbIi) B Y4eOHOM IJIaHe
VYpoku kypca «VICKycCTBEHHBIH HMHTEIUIEKT» (0a30BbIii) MOTYT NPOBOIUTHCS Kak B
paMKax BHEYPOYHOH JeATeNFHOCTH. YPOKM Mo mepBoMmy paszeny (Python) moryr ObITH
BCTPOCHBI B YPOYHYIO JICATEILHOCTh, €CIIM COXPAHSETCS MPEEMCTBEHHOCTh JIMHHU SI3bIKA
nporpamMmmupoBanus Python ¢ ocHOBHOM 1IK0JI0M, BTOpoil paznen (MamrHHOe 00ydeHHe) MOKET

OBITh MEPCHCCCH Ha BHCYPOUHYIO ACATCIIbHOCTD.



Y4eOHO-TEeMATHYECKHNH TIJIAH

Ne .. Ha3sBanmue pa3nesia/TemMbl KoandecTBo yacon
Oo1ee Teopus IIpakTnka

1. OCHOBBI A3bIKA 8 15 6,5
nporpammupoBanus Python

1.1. Otanbl  pelieHusl  3agayd Ha 1 0,5 0,5
KOMIThIOTEpE

1.2 Pemenue 3a1ay Ha KOMIIbIOTEpE 1 1

1.3. OnnomepHbie MaccuBbl B Python 1 0,5 0,5
- cinucku. Co3maHue CIHCKOB U
BBIBOJI DJIEMEHTOB

1.4. HccnepoBanne wm  reHepanus 1 1
CIUCKOB. BBIUHCICHHE CyMMBI
DJIEMEHTOB CIIMCKA

15. CrnoBapu u ux onucanue. [lonck 1 0,5 0,5
10 CJIOBApPIO

1.6. [TepebGop 2y1eMEHTORB clIoBaps 1 1

1.7. Pemenne 3amaq C 1 1
HCIOIL30BAHUEM  CIHCKOB U
cioBapen

1.8. IToBropenue. Htoromas pabota 1 1
"Maccussl B Python"

2. MammHHOe 00y4eHHe 9 5 4

2.1. IlonsaTe W BHUOBI MAIIHMHHOIO 1 0,5 0,5
oOyueHus

2.2. AHanM3 ¥ BU3yaJIn3aIus JaHHbBIX 1 0,5 0,5

2.3. Bubnuorexn MAaITHHHOTO 1 0,5 0,5
oOy4eHus

2.4. JInnennas perpeccus 1 0,5 0,5

2.5. Henunelnpie 3aBUCUMOCTH 1 0,5 0,5




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

2.7. Knaccuuxanus. JlorucTuueckas 1 0,5 05
perpeccust

2.8. JlepeBbs pelieHuil. 1 1

2.9. [Ipoext «Pemienue 3a/1auu 1 1
Kiaccu(ukanum
UTOro 17 6 11

Conep:xkaHue Kypca

Monyas (pa3aen) 1. MaccuBsl B Python.

Tema 1.1. Dramsl pemienus 3a1a4u Ha KoMIibloTepe. JIMHeHbIi anroput™, 0J10K-cxeMma.
Matematuueckue ornepaTropsl, orneparop npucBauBanus, pynkiuu print(), input(), float(). Dramst
peleHus 3aaa4 Ha Komnbiorepe. Mojienb, anroput™, popmanusaius, TMHEHHbIN 1
Pa3BETBIISAIONIMICS AITOPUTMBL. Y CIIOBHBIN oniepaTop B Python, moiHbIi 1 HENOIHBIN yCI0BHBIE
OIepaTopBhl.

Tema 1.2. Pemenue 3anau Ha komnbsiorepe. [loBTOpeHre OCHOBHBIX 0a30BBIX OHATUN
Python, uzydennsix panee.

Tewma 1.3. OgaomepHbie MaccuBbl B Python - ciucku. Co3gaHue CIMCKOB U BBIBOJI
aneMeHToB. CIMCOK, MacCHB, 3JIEMEHTHI CIIMCKa, MHJEKC JIeMEHTa criucka. Merons! .append u
.SOrt, TOJOXUTENbHbIE U OTPULIATENIbHBIE HHIEKCHI, CPE3BI.

Tema 1.4. UccrnenoBanue U reHepaliysi CliMcKoB. BerancieHne cyMMbl 2JIEMEHTOB
cniucka. Merons! .append u .sort, dpyHkiuu min(), max() u metof .count. CyMMupoBaHue
AJIEMEHTOB CNHCKa, LIUKJI C 331aHHBIM YHCJIOM IOBTOpEeHMH, onepaTop for. ['eHepanus crnucka,
omnepatopsl for u if.

Tema 1.5. CnoBapu u ux onucanue. [louck mo cnosapro. Ciucky, reHepaIus CIICKOB,
CYMMHUPOBaHHE 3JIEMEHTOB crucka, GyHKIus len(), cnoxkenue cnuckoB. CoBapu, 3J1€MEHTHI
CJIOBapsi, KJIIOY U 3Ha4€HHE, BBIBOJI 2JIEMEHTOB CJI0Bapsl, IIOUCK 3JIEMEHTOB B CIIOBape.

Tewma 1.6. Ilepebop sneMeHnToB cioBaps. CioBaph, CIIUCOK, oniepatopsl for u if, ameMeHT
cJIoBaps, KJIt04, 3HaUeHHe, Iepedop clioBaps Mo KIro4aM, nepedop cioBaps 1Mo 3HaYCHUsIM,

metonb! .keys, .values, .items, onepatops! for u if.



Tema 1.7. Pemienue 3aa4 ¢ UCMOJIb30BaHUEM CIIMCKOB U cioBapel. CIucok, cpes,
MOJIOKHUTEIbHASA U OTpULIATETIbHAs MHACKCALUS JIEMEHTOB CIUCcKa, MeToA .append. ['eneparus
crniucka, oneparopsl for u if. CiioBapsb, 37I€MEHTHI CIIOBaps, KIFOYU U 3HAYCHUS, BJIOKCHHBIC
CJIOBapH, METOJ .items.

Tewma 1.8. IToBTopenue. Utorosas pabora «Maccussl B Python». OCHOBHBIC TTOHATHS
MoZyJisl 1: CIIUCKU U CIOBapU».

Monyas (pa3aen) 2. MamuHHoe o0y4ueHue.

Tewma 2.1. IToHsiTHE ¥ BUBI MAITMHHOTO 00y4YeHUs. MICKyCCTBEHHBIN HHTEIUIEKT, MOJIXO/I,
OCHOBaHHBIH Ha paBuiax, MauHHOe o0yueHue. Mcropus pazsutus U B urpax, cdepbl
NpUMEHEHHs MAllMHHOTO 00y4eHus. OOyueHue ¢ yuutenem, ooydenue 0e3 yuurTens, 3aada
perpeccum, 3agada KiaccupuKaImy, 3a1a4a KIacTepu3alii, 0TOOp JaHHBIX IS MOACIH
MAIIMHHOTO O0y4YEeHUSI.

Tema 2.2. Ananu3 u BU3yanu3anus JaHHbIX. MallnHHOE 00y4eHUE C YUUTEINEM,
MaIIMHHOE 00y4YeHHe 0e3 yuuTes. 3a1ada perpeccuu, 3aj1ada KiaccuuKamm, 3a1aqa
Kiactepusanuu. bubmmoreku pandas u matplotlib, yTeHre TaOJIMIHBIX TaHHBIX, CTATUCTHYCCKHEC
MOKAa3aTeNH, TOCTPOCHUE TUATPAMM.

Tema 2.3. bubnuoTtexku MalIMHHOTO 00y4YeHusi. MammHHOoe o0yueHue ¢ yuuTeaem u 6e3
yuuTens, ero npeumyuiectna. [locranoBka 1enu u 3aja4, aHaJIu3 1aHHbIX, O0yJatouias u
TPEHUPOBOYHAs BBIOOPKH, 33/1a4a PErpeccui, 3ajaua Kiaccu(puKaluu, TeCTOBask U
TPEHUPOBOYHAS BBIOOpKa, epeodydeHue, He000yUYeHre, ONTUMaIbHAast MOJAEIb, Kpocc-
Banuaanusa. bubnuoreka sklearn, sTansl mOCTpOSHUS MOAETU MAIIMHHOTO 00y4YeHus Ha Python.

Tema 2.4. JIunelinas perpeccus. [lonarue nuHelHo# perpeccu, LeiaeBas GyHKIMS,
JUHEIHOe ypaBHEHHE, FTOMOCKEJaCTUUHOCTh JaHHbIX. Co3/1aHre MOJIeNH JTMHEHHON perpeccun
Ha Python ¢ momomipto Oubnuorex pandas, numpy u sklearn.

Tema 2.5. Henunelinbie 3aBucumoct. Co3aanue, o0ydyeHue 1 OIleHKa MOJIENN JTUHEHHON
perpeccun. Busyanuzanus nanasix Ha Python. Henunelinbiil gynkuun, rpadpuku QyHKINM.
[TonnHOMManbHOE peoOpa3oBaHKe TMHEHHON perpeccuu.

Tema 2.6. Knaccugukanus. Jloructuueckas perpeccus. Knaccudukanus, soructuueckas
perpeccusi, TMHEHHBIN KIacCu(pUKATOP, THIIEPILNIOCKOCTh, OMHApHAs KiIaccupuKaIus,
MyJIbTUKIIAcCOBas Kiaccupukanus. JInnelinoe ypaBHeHue, K03 HUIHUEHTH! TUHEHHOTO
YpaBHEHHS, PACIIONOKEHHE TOUKH OTHOCUTEIBHO MPSIMOM, OTCTYI o0bekTa. Co3gaHue,
00y4YeHHE U OLIEHKA MOJIEH JOTMCTUYECKOM perpeccum.

Tema 2.7. Knaccudukanus. Jloructudeckas perpeccust. Matpuia omrmboK, METpUKH

Ka4yecTBa JIOTUCTUYECKON PErpeccHt, MOJIEIb JIOTUCTHUECKON perpeccun Ha Python.



Tema 2.8. JlepeBbs pemienunil. JlepeBo pemeHui, 31€MEHThI J€PEBbEB: KOPEHbB, JTUCThS;
riyOuHa epeBa, JKaJHbIi alropuT™, aTpuoyT pa3oueHus; MeTosl peneHns mpoodaeMbl
nepeoOydeHust 1epeBbeB. Mozenu aepeBa pelieHui.

Tema 2.9. IIpoekT «Pemenne 3agaun kiraccudukanum». MammHaHOEe 00ydeHHE ¢
yuuTeneM, 3aaava kiaccudukanuu. MeTpuku OlleHKH KadecTBa KilacCU(UKaIUU. DTaIbl
pa3pabOTKH MOJIENHM MAalIMHHOTO 00Yy4€HNs1, aHAJIU3 JTaHHBIX, CO3JJaHUE U 00y4YE€HNE MOJIENH,

orieHka 3(pPeKTUBHOCTH paOOTHI MOJICIIH.



TemaTuyeckoe MIIAHUPOBAHUE € ONpPee/iIeHHeM OCHOBHBIX BUAOB Y4eOHOi

HJCATCJIBbHOCTH
HaumMeHnoBaHu Kparkoe cogepxanue Buabl yueoHoii
€ TEMbI JEeATECJIbHOCTH!
1. Python
1.1. | Dranbl pemenus | JIMHeWHBIH anroputm, OJI0K- Ananumuueckas: aHanu3
3aJ1auu Ha | cXeMma, MaTeMaTHYeCKue JIBYDKCHUS 0eCUIOTHOTO
KOMITbIOTEpE OIIepaTopsl, OIIEePaTop aBTOMOOWIIS; aHam3
npucBauBanus, GyHkuuu print(), | anropurma JIBHKECHUS
input(), float();3rams! pemenus O0eCMIIOTHOTO aBTOMOOWIIS,
3a71a4 Ha KOMIIBIOTEpPE, MOJIEIb, aHaJIM3  JTallOB  PELICHHS
ITOPUTM, (POpMATTH3AIIHS, 3a7auu Ha JBIKEHHE

JIMHEVHBIN U Pa3BETBIISIOLIUNACS
AJITOPUTMBI, YCIIOBHBIN
oreparop B Python, mosHbIi u
HETIOJIHBIM YCIIOBHBIN OMEPaTOp

OECIIMIIOTHOTIO aBTOMOOMIIA.

KommyHnukxayuonnas: OTBETHI
Ha BOIIPOCHI YYUTENS, B TOM
qyuciae POOJIEMHBIE
(obcyxnenue mo OJIOK-cxeme

OTaIlOB PCHICHUSA 3ada4d Ha
TK).

IIpakmuueckas:
3aa4u Ha
0OECIIUIIOTHOIO aBTOMOOWIIS, B
TOM  YHCJE  COCTaBJIEHHE
aJIrOpUTMa, HalMCAaHHUE KOJa;
COCTaBJIEHUE OTIFICAHHUS
KOKIOro  3Tama  pelieHus
3agaun Ha IIK (mo Onok-
cxemam)

peleHus
NIBHKCHHEC

Pegnexcusnas: 3anonHeHue
aucta pediaekcuu B KOHILE

ypoka

1.2. | Pemenune 3amau | [ToBTOpeHHME OCHOBHBIX 0a30BBIX | [Ipakmuueckas: Mpe3CHTANUS
Ha KOMITBIOTEPE noustuii Python, n3ydeHnsix BBIMIOJIHEHHOTO  JIOMAIIIHETO
paHee 3a/1aHuS; ydacTue B
BUKTOPUHE Ha IOBTOPEHHUE

6a30BbIX noHsATHH Python.
Peghnexcuenas: 3anomHeHue
aucta pediaekcur B KOHIIE

ypoka

1.3. | OnHoMepHBIE Cnucok, MaccuB, 3J1EMEHTHI Ananumuueckasa: aHanu3 U
MaCCHBBI B | CIIMCKa, MHJIEKC 3JIEMEHTa KOMMEHTHUPOBAHHUE KaXIO0To

Python - criuckwu.
Coznanne

crvcka, MeTo bl .append u .sort,
IMOJIOKUTECIIbHBIC U OTPHULIATCIIBHBIC

9JICMCHTAa TCPMHHA




CIIUCKOB
BBIBOJI
DJIEMEHTOB

HWHACKCHI, CPE3bI

«CIITMCKH)», HAITMCAHUEC KOJa.

Ilpaxmuueckas: HaUCaHHE
POrpaMMBbl JUISI XPaHCHUS U
00paboTku JTAHHBIX 00
OIICHKax [0 HCTOPUH 32
TEKYIIYIO YCTBEPTh;
BBIIIOJHEHHE  3aJaHui B
Jupyter Notebook 1o
co3manuio crrcka subjects c
JJIEMEHTaMU.

KOMMyHMKClI/!MOHHCZﬂ.' OTBCTbI

Ha BOIIPOCHI YUYHUTCIIA,
y4acTtue B rpyNIIOBOM
o0CyXKIeHUN npu

BLINONHEHUU 3A0AHUL.

Pegrexcuenas: 3anonnenue
nucta peIeKCUU B KOHIIE

ypoka

1.4.

Uccnenosanue u

reHepanus
CIINCKOB.
Breraucnenue
CYMMBI
9JIEMEHTOB
CITMCKA

Metoner  .append

u  .sort,

¢ynkumu min(), max() ¥ MeToxq
.count; CYMMHPOBaHHE

9JICMCHTOB  CIIMCKa,

OUKI C

3aJaHHBIM 4YHCJIOM HOBTOpCHHﬁ,

oreparop for;

TCHCpalusia

crvcka, ornepatopsl for u if

Ananumuueckas.: aHanu3
3aaHui u BOIIPOCOB;
HarmmcaHue KoJa npu
peuieHuy 3a1ay.

Ilpakmuueckas: BBITIOTHEHUE
B Iapax /MHKpOrpymnmax
3aJlaHuH, B KOTOPBIX
HEO00XO0IUMO MIPUMEHUTH
KOMaH/JIbl, HM3Yy4Y€HHBIE JO0Ma
HaIUCaHWe KOJIa JUISE
perieHus 3a/1auun
CYMMHUPOBAHUSI  DJIEMEHTOB
CIIMCKA;  pelieHue  3ajad
(Hanucanue Koza) Ha
TeHEPAIMIO CITUCKOB.

KOMMyHuKal/!MOHHa}l.' OTBCThI
Ha  BOIPOCHI YUHUTEI,
ydyacTde B TpYIIOBOM
00CyX/IeHU! npu
BBITIOJTHEHUH 331aHUH.

Pegnexcusnas: 3anomHenne
nucTa pedIeKCUU B KOHIIE

ypoka

1.5.

CnoBapu wu
OIHCaHHE.
ITouck

nux

1o

Cnucku, reHepaunus
CYMMHpOBaHHE

CITMCKOB,
SJIEMEHTOB

criucka, ¢pyHkus len(), crnoxxeHue

Oxcnepmuas:
B3aMMOIIPOBEPKa
BBITIOTHEHHBIX ~ JOMAITHUX




CIIOBapIo

CIIMCKOB;, CJIOBapu, OJICMCHTbBI
CJIoBapd, KJIOY ©W  3HAYCHHC,
BBIBOJl 3JICMCHTOB CJIOBAps, IIOUCK
9JICMCHTOB B CJIOBApcC

3aJaHHH, ITIONCK OIMOOK U UX
000CHOBaHHE.

Ananumuueckas.:
BBIIOJIHEHHBIX
3aJIaHuM; 3aJaHuil 1o
CO3JaHHIO cioBapei c
3aJIaHHBIMU YCIIOBUSIMH.

aHaJInu3
JOMalIHUX

IIpakmuyeckas: oOCyXIeHHUE
OmMOOK, JIOMYIIEHHBIX B
BBIMIOJIHEHHBIX  JIOMAITHUX
3aJJaHuAX;  [POCMOTP |
o0CyX/eHue  BHJICOPOJIHKA
«CroBapuy;
CaMOCTOSITENIEHOE
BBIIIOJIHECHWE  33JaHUl  Ha
co3aHue cioBaps results c
npeAMETaMu U YETBEPTHBIMH
OLIGHKAaMH H CIIOBaps JUIs
MIOMCKa OT3bIBOB o
dunbmam; IPOCMOT]
Busieoponka «[lo cioBapro
MOXHO OBICTPO HCKaTh» H
BBIIIOJIHEHUE  3aJaHusl IO
BUJICOPOJIHKY.

Kommynuxayuonnas: oTBeTHI
Ha BOIIPOCHI YUUTEI,
ydacTue B TPYIIIOBOM
00CyXKIeHUN pu
BBITIOTHEHUHN 3aJTaHHH.

Pegnexcuenasn: 3anonHenue
nucta pedieKCun B KOHLE

ypoka

1.6.

[Tepebop
HIIEMEHTOB
croBapst

CrnoBapb, CIIHMCOK, orneparops! for
u if, ayeMeHT cioBaps, KoY,
3Ha4YeHue, mepedop cioBaps IO
KJIIo4aM, Tiepebop cioBapst IO
3Ha4YeHusM,  Meronasl  .keys,
.values, .items, oniepatops! for u if

Oxcnepmuasi:
B3aMMOITPOBEPKA
BBITIOJTHEHHBIX
3aaHui

JOMAaIIHHUX

Ananumuueckas:
BBIIOJTHEHHBIX
3aJlannii  (aHAJIM3  KOJa),
MOMCK  OHmIMOOK HW WX
000CHOBaHME.

aHaJIn3
JOMAaIIHHUX

Ilpakmuueckas: o0CyXaeHue
OmMOOK, JONYUICHHBIX B
BBIIOJTHEHHBIX TOMAIITHUX
3a/laHuAX (HamMcaHUe KOJa);




OpOCMOTp U 0OCyXIeHue

BUJICOMHCTPYKIUU c
aHAIIM30M MIPUMEPOB
«Ilepedop 3JIEMEHTOB
CJIOBapsi»; CaMOCTOSTEIbLHOE
BBITTIOJTHECHHC 3aaHUM;
BBITTIOJTHEHUE  3aJaHuid  Ha

NpUMEHEHHEe METOJIOB keys,
.values, .items; BBIIIOJHEHHE
NpaKTUYeCKOH  paboThl B
rpynie (1Ba 3agaHus).

Kommynukayuonnas: OTBETHI
Ha BOIIPOCHI yUuuTes,
ydyacTue BO (pOHTAIBHOMN
Oecene (YTrOUHEHHE TMOHATUM
KITIOYY, «GHAYCHHEY,
«QJIEMEHT CIIOBAps», a TaKXKe
BBISIBIICHUE OTIUYUN CIIOBAPS
U CIHHCKA) U TIPYNIOBOM
00CyXK1eHUU pu
BBIIIOJIHEHUHM 3aJaHUM.

Pegrexcuenas: 3anonnenue
nucta peIeKCUU B KOHIIE

ypoka

1.7. | Pemenue 3amau | Cnucok, cpes3, MOJIOXKUTENbHAS U | AHanumuieckast npu
C OTpuLATeNIbHAs MHJIEKCAllsl | BBIOJIHEHUN 3aJIJaHUI
HCIOJIb30BaHUE AJIEMEHTOB CITHCKa, METO]T

llpaxmuueckasn npu
M CHOUCKOB U |.append, reHepauus  CIIHCKa, .
. . BBINIOJTHEHUM BCEX 3aJaHui
cioBapen oneparopsl for u if; crmoBaps,
(MHIMBUYaTBHO U B
DJIEMEHTHl CJOBaps, KIIOYA U
MHUKpPOTpyImnax).
3HAUYEHUS, BIIOKEHHBIE CIIOBAapH,
MeToJ .items Kommynuxayuonnas: OTBETHI
Ha BOIIPOCHI y4uTeN,
ydyactue BO (DPOHTAIBLHOM
ornpoce u IPYHIIOBOM
00CyXK1eHUN pu
BBITIOJTHEHHUH 33]IaHUIA.
Pegnexcuenaa: 3anonHenue
nucTta pedeKcun B KOHLE
ypoka

1.8. | Uroroas [TonsTua no xkypcy «MaccuBbl B | Anarumuyeckas pu
paborta Python: criucku u cmoBapm» BBITIOJTHCHUH 3aJlaHuN
"MaccuBsl B HUTOrOBOM KOHTPOJIbHOU
Python™ paboThL.

IIpaxmuueckas pu




BBITIOJIHEHUH 3aJJaHuN
HUTOrOBOM KOHTPOJIbHOU
paboTHL.

Pedghnexcuenas: 3anonnenue
ucTa pedIeKCHH B KOHILIE

ypoka

MammunHoe o0yueHue

Tloustue u BUABI
MAaIIMHHOTO
oOy4eHus

UckyccTBeHHBIN HMHTEJJICKT,
MOJIXO/I, OCHOBaHHBIN Ha
MpaBWJiaXx, MAalIUHHOE OOydeHHUe,
ucropusa pazsutusi MU B urpax,
chepbl MPUMEHEHHs] MAIIMHHOTO
00y4eHus; OOy4YEeHHE C yUUTEIIEM,
oOydeHue 0e3 yuuTens, 3aaada
perpeccuu, 3ajaya
KJ1acCU(pUKaluHy, 3a/aya
KJIaCTepU3alluy, OTOOp JIaHHBIX
JUISt MOJIENH MaIIuHHOTO
0o0y4eHus

Ananumuueckas npu
CPaBHUTEIILHOM aHam3e
MOJXO/M0B:  OOyueHHe ¢
yuuTelreM U oOyudeHue 0Oe3
yUuTelNs; TPU OTBETax Ha
BONPOCHI ¥ (PPOHTAIHHOM
0OCYXJICHUU BOIPOCOB IO
MIPE3CHTAIHH.

llpakxmuueckas npu
BBITIOJIHEHUH 3aJaHuN
MPaKTUYECKON paboTHI.

KommyHnukxayuonnas: OTBETHI
Ha BOIIPOCHI YUUTEIIS,
ydyacTHe BO (POHTaIBHOM
o0cyXKIeHUN npu
BBITTOJIHEHHH 33 IaHMi.

Pegnexcusnas: 3anomHeHue
nucta pediaekcur B KOHIIE

ypoka

2.2.

Ananus "
BHU3yaJIU3alUs
JTAHHBIX

MammnaHoe oOyueHue c
yuuTeneM, MalluHHOe OOydeHue
0e3 yuuTelns, 3a/ada pPerpeccuw,
3amava kJjaccudukanuu, 3amaya

KJIACTEPU3ALINY; OubIMOTEKH
pandas u matplotlib, uyrenue
TaOINIHBIX JaHHBbIX,
CTaTUCTHYECKUE MOKa3aTelu,

MMOCTPOCHUC NUarpaMm

Ananumuyeckas: TPy TOUCKE
OTBETOB Ha BOIPOCHI B XOJI€
00CYXJIeHUSI BBITOJHEHHOTO
JIOMAIlHETO  3aJaHusi, TMpHU
BBITIOJTHEHUH 3aJaHuN
MPAKTUYECKON pabOTHI.

Ipaxmuueckas: npu
00CYX/IEHUU BBIIIOJHEHHOTO
JIOMAIIIHEro  3a/1aHusi; IpHU
dbpoHTanbHOM  ompoce U
Oecene, TpU  BBIOJHEHUU
3alaHU I [IPAaKTUYECKOU
paboTHI.

KOMMyHuKab;uOHHaﬂ.' OTBETbI

Ha BOIIPOCHI yUuTEN,
ydyactueé BO (DPOHTAJIBLHOM
00CyXaeHUN pH




BBITIOJIHEHUH 3aJaHUM.

Pegnexcusnaa: 3anomHeHue
aucta pedrexkcud B KOHIE

ypoka

2.3. | bubnnorexu MamHHOoe 00y4eHue C yuuTeneM | Anarumuueckas: OTBETHl Ha
MAIIMHHOTO u 0e3 YUUTEIIA, €ro | BOMPOCHI (aHAJIU3 BOMPOCOB U
o0y4YeHHS IIPEUMYIIECTBA, TOCTAHOBKA IEJIN | TIOUCK OTBETOB)

M 3a]a4, aHaIW3  JIaHHBIX, | GPOHTAILHON Oecenpl;
oOydaromiass W TPCHHPOBOYHAS | aHAIM3 TpaduKOB MoJenei
BBIOODKHM, 3aja4a  PErpeccHH, | MAIIMHHOTO OOydYeHHs TpU
3ajjaua KJIAaCCH(HMKAINU, TECTOBas | BHINOJIHECHUH 3aaHHs
U TpEeHUpOBOYHass  BBIOOpKa, | «I[IpobiemMbl B  00ydeHuu
nepeoOyyeHne, HeA0OOyUYCHHE, | MOJCIN.
ONTUMAJIbHAs  MOJENb, Kpocc-
Banmpanus;, oOubmmoreka sklearn, Hpaxmuseckas: HOHCK
3Tanbl  TOCTPOCHUS  MOJENH OTBETOB a BONpPOChI
MalMHHOTrO o0yueHus Ha Python (pouTanbnoii - Gecemet  n
BONPOCHI y4uTels B XOJe
ypokKa.
Kommynuxayuonnas:
ydyacTue BO (pOHTAIBHOMN
Oecene o Marepuana
MPEIbLAYIIEro YpOKa;
ydacTHe B OOCYXIEHHUU INpHU
BBIMOJIHEHUM  3aJlaHus B
MHUKpOIpyIe M0 aHalu3y
rpauKoB MAaIIUHHOTO
0o0ydeHus.
Pegnexcusnas: 3anomHenne
nucTa peQIIeKCUU B KOHIIE
ypoka

2.4. | Jluneitnas NOHATHE JIMHEMHOM perpeccuu, | Anarumuueckas.: aHanu3

perpeccust neneBas  (QyHKIMs, JUHEWHOe | paboThl MOJENU JIMHEHHON
ypaBHEHHE, TOMOCKEIACTUYHOCTDb | PETPECCHH (mon6op
JAHHBIX;  CO3/laHHe  MOJENH | KOA(PPHUIMEHTOB JIMHEHHOTo

nuHelHo! perpeccun Ha Python ¢
nomoIiplo  Oubmuotexk  pandas,
numpy u sklearn

YPaBHEHHS C HECKOJIbKHUMH
IIEPEMEHHBIMH ); aHaJIn3
3ajad, IIPEJICTaBICHHBIX
yuuTEeIeM, BBIOOD M3 HUX
3aJjad perpeccuy; 3ajJaHue Ha
aHaynu3 rpauKoB U BbIOOD U3
HUX TOrO, KOTOPBIN
COOTBETCTBYET MOJIETN
JIMHEWHOMN PErpeccun; aHaJIn3
TOYEYHBIX Tpaduka U BbIOOP
cpenu HUX Ha0opa JTaHHBIX,




HNOAXOMAIINX Ul  PEIIEHUs
3a/1a4yl JIMHEWHON PErpeccuy;
CO3JaHHE MOJIENH
MAIIMHHOTO  OOyuYeHHs Ha

Python.

Ipakxmuueckas: pelieHue
3aady = Ha  BeIOOp (M3
MPEJICTABICHHBIX  yYHUTEIEM
3aja4) 3a/a4 perpeccuu; Ha
BBIOOp Habopa MaHHBIX (110
rpadukam), MOIXOIAIINX IS
pelieHusl 3aja4yd JIMHEUHOU
perpeccuu; Co3aHue MOJICIH
MAIIMHHOTO ~ OOyuYeHHs Ha
Python - MOJIeTTh
npeIcKa3aHus 1eH Ha
KBapTUPBI, B 3aBUCUMOCTH OT
Pa3IMYHBIX TAPaMETPOB.

Kommynuxayuonnas:

ydyactue BO (DPOHTaIBLHOM
o0CcyXIeHUN OCHOBHBIX
BONIPOCHl TE€MbI - JIMHEWHas
byHKIISA u JUHEHOoe
ypaBHEHHE, KOTOpBHIE YyiKe
U3Y4aluCh B Kypce
MaTeMaTUKH;  OOCYXKJeHHe
3aJ1a4 1o rpadpukam.

Pegnexcusnas: 3anomHeHne
nucta pediaekcur B KOHIIE

ypoka

2.5.

Henunelinrie
3aBUCUMOCTH

Coznanue, oOydeHHe M OIlEHKA
MOJECIIA JIMHEHHON pPErpeccuy,
BU3yasTM3aIus JaHHbIX Ha Python;
HEeJNIUHEWHbIN (QyHKIUU, rpadguxu

GyHKIU; MTOJIMHOMHAJIBHOE
npeoOpa3oBaHue JTUHEHHOMN
perpeccuu

Ananumuueckas:  CO3aHUE
MOJIEIIN JINHEWHOU PErpecCuu
Ha  OCHOBaHUM  IIPOCTOM
TaOIUIBI C  JaHHBIMH O

3apIuraTax COTPYIHUKOB,
HaxoaAmuxcst Ha Pa3HbIX
JOJIDKHOCTAX, HaItnmcaHue
KOZA.

IIpakmuueckas: pelieHue
3aJa4 Ha CO3JaHHE MOJAEIU
JIMHEWHON perpeccuu,
OTBETHI HA BOIIPOCHI YUUTENSA
(moBTOpEHUE MaTepuaia
MaTeMaTHKH);  BBITIOJIHEHUE
3a/laHus Ha

MMOJIMHOMHUAJIbHYHO




perpeccuio, HamucaHue KoJa
IJId IIpCACKa3aHusl 3HAUCHUA
HOBOH MOJEIBIO u
IIOCTPOCHUE rpaduKoB
HUCXOAHBIX JaHHBIX U MOACIIHN.

Kommynuxayuonnas:
ydyactue BO (DPOHTaJIBLHOM
oOCy)XJIleHUU, OTBEThl Ha

BOITPOCHI YUUTECIIA.

Pegrexcusnasn: 3amnonHeHne
mucTa pediekcud B KOHIIE

ypoka

2.6. | Knaccudpukanus. | Knaccudukanus, norucrudeckas | Ananumuueckas: HIOUCK
Jlorucruueckas perpeccus, JUHEWHBIA | OTBETOB Ha  IPOOJIEMHBbIE
perpeccust KJaccuukarop, BONPOCHI M pellIeHue 3ajaad

TUIIEPIIOCKOCTb, OuHapHas | Ha JTarne 2 ypoka,
Kiaccudukanus,
Ilpaxmuueckas: OTBETHl Ha
MYJIbTHKJIACCOBAs
. BONIPOCHI, TIOJ00P MPUMEPOB
KJIAaCCU(PUKALIUS, JUHEHHOE
3a1a4 KJIAaCCU(UKALINH;
YpaBHEHHUE, K02 pHUIIIEHTHI
o OTBETHl Ha  NpoOJIEeMHbIE
JMHEWHOTO yYpaBHEHHS,
BOIIPOCHl MpU  OOBSICHEHUU
pacnosoxeHue TOYKHU
. HOBOT'O0 MaTepuaia; pelieHue
OTHOCHUTEJIBHO TMPSIMOH, OTCTYI
3aJjad = Ha  3aKperuvieHue
00beKTa; cosnaHue, oOydeHue u
. | HOBOro MaTepuaia I0 TEME;
OLICHKAa MOJIETU JIOTUCTHYECKON .
yyacTue BO (POHTaIBHOMN
perpeccuu
pabote Ha 3Tane 3 ypoka.
Kommynurxayuonnas:
ydacTue B 00CYXJAEHHH TecTa
¥ OCHOBHBIX IOHATHH TEMBI,
OTBETHI HA BOMIPOCHI YUHUTEIIS,;
Pegnexcuenasn: 3anonHenue
nucta pedieKCun B KOHLE
ypoKa

2.7. | Knmaccudpukanus. | Marpuma  ommOOK,  METPUKH | AHAnumu4eckas: IIOMCK
Jloructuueckas KayecTBa JIOTHCTUYECKOM | OTBETOB HA BOIIPOCHI YUUTEIIS
perpeccust perpeccuu, MOJIENb | IPU  OOCYXKICHHH METPUK

JIOTUCTUYECKOM perpeccuy Ha | KauecTBa JIOTUCTHUYECKON
Python perpeccuu; cCaMOCTOSITETbHOE

COCTaBJICHHE
JIOTUCTHYECKOW  pErpeccuu
TUTSE TIpeCKa3aHms
BEPOSTHOCTH B Omkaiiiume
10 Jer UIIEMUYECKON
OoJie3Hn cepaua o

MOJEINA




Pa3IMYHBIM IPU3HAKAM.

Ilpaxmuueckas: OTBETHl Ha
BOITPOCHI YUUTETIS;
CaMOCTOATENLHOE

COCTaBJICHHE MOJIENIN
JIOTUCTUYECKOW  PEerpecCcHu
IS MpeACKa3aHus
BEPOSITHOCTH B OJIMKaHIIINE
10 JIeT HAIIEMHUYECKOMN
0oJie3Hn cepama o

PAa3JIMIHBIM IIPHU3HAKAM

Kommynuxayuonnas:
ydyacTue BO (POHTAIHHOM
00CyX/IeHU! METPHK
Ka4yecTBa JIOTUCTUYECKOU
perpeccum;

Pegrexcuenas: 3anonnenue
nucta peIeKCUU B KOHIIE

ypoka

2.8. | HepeBbs JlepeBo  pemieHHi, DIEMEHTHI | AHanumu4eckas:
PEIICHHIA. JIEPEBHCB: KOpPEeHb,  JIUCTHS;
.. | TOMCK OTBETOB Ha BOIIPOCHI
rIyonHa JiepeBa, JKaTHBIN
YUUTENS IPU OOCYKACHUH
IropuT™, aTpulyT pazOueHus;
HOBOT'O THUIIA AJITOPUTMA,
sHTponus, ¢Gopmyna IllenHona,
. MOKMCK OTBETOB Ha
BEPOATHOCTb, KpuTepuii Jkunu
pOOJIEMHBIE BOIIPOCHI U
pemieHne 3aaady
IIpakmuueckas:
camocTosTeNnbHas paboTa ¢
aJITOPUTMOM JiepeBa
peLeHnit
Kommynuxayuonnas:
y4dactue BO (PpOHTAIBEHOM
00CyXIEHUH.
Pegnexcusnasn: 3anomHenne
nucTa peQIIeKCUU B KOHIIE
ypoKka
2.9. | IIpoext MaIIMHHOE O0yUeHUE C yuuTeleM, | AHarumuueckas.: pu BEIOOpE
«Pemenue 3amaun | 3a7a4a KiacCUPUKAIUU, METPUKH | METOJOB PEIICHUS 3a/1a4uH
KJIaCCU(UKALIUN» | OLIEHKH KauecTBa
Ipakmuyeckas: ipu
KITacCU(UKALINY; STarmbl

paBpa6OTKI/I MOACIN MAIIMHHOI'O
06y‘{eHI/I$I, aHaJn3 JaHHBbIX,

BBITIOJTHCHHHU ITPAKTHYECKOTO
3aJaHudA 10 CO3JaHUIO
MOACIN MallIMHHOI'O




co3/laHue U 00ydeHrne MOJIEIH, o0yuyeHHs

orneHka 3¢ (GEeKTUBHOCTH PAOOTHI | Peghriexcusnas: mpu
MOJIEITN MIOJIBE/ICHUU UTOTOB
BBITTOJIHEHHS pabOTHI,
3aIlOJTHEHHUS JINCTA
pedaexcun

OpFﬂHI/I3alll/IOHHO-HeI[aI‘OI‘I/I‘IeCKI/Ie YcaoBus peaau3alui Kypca

OcBoeHue Bcex TeM Kypca MpEeAroyiaraeT OpraHu3aluio (POHTAIBHONH M TIPYNIIOBOU
pabote yuammxcs. [IpeumyiiecTBeHHO (QpoHTalbHAas paboTa peaqu3yeTcs: Ha MEepPBOM ITarie
ypOKa — 3Tane NpoBEPKH BBINOJIHEHUS JOMAITHET0 331aHNs U aKTyaJlM3allui 3HaHUMH, a TaKKe Ha
JTane 3akperieHus 3HaHuil. ['pynmoBas pabora opraHu3yercsi MPEMMYIIECTBEHHO Ha JTare
3aKpeIuIeHUs] 3HAHWUU TNPH PEUICHWH 33JaHui, B OTACIBHBIX CIIydasiX — Ha 3Tale MPOBEPKH
BBIMIOJTHEHHS]  JOMAIIHer0 3aJaHusl W aKTyanu3aluu 3HaHuid. Metoasl  mpoOiaemMHo-
pa3BUBAIOIIET0 O0YYEHHS MCIIONB3YIOTCS Ha dTare M3JI0XKEHUS HOBOTO COJIEPXKaHUA MO0 TeME U
€ro 3aKpeIUIeHWH Yepe3 CUCTeMY NpOOJEeMHBIX BOIPOCOB IO TeME, JAONOTHHTEIBHBIX
YTOYHSIOLINX MPOOJIEMHBIX BOIIPOCOB M BBHIIIOJIHEHHE MPOOIEMHBIX 3aaHni. JONOIHUTEIBHBIM
METOJUYECKUM IOAXO0/I0M SIBJISIETCS UCIOIB30BAaHUE MOJEIHU «IIepPEeBEpHYTOE 00yueHuey, Koraa
yualecsi CaMOCTOSITeNIbHO U3Yy4aloT TEOPETUYECKUIN MaTepuai A0Ma, a Ha YPOKE MPOXOIUT €ro
obcyxnenue B ¢opmare (poHTamBHOW Oeceapl M 3aKpeIJICHHE 4Yepe3 pelicHHe 3aaad B
Mukporpynnax (a0 4-5 uenosek). Ilpu opranuzanumm ypoka MO MOJEIH «IEPEBEPHYTOE
00y4yeHHEe» PEKOMEHAYETCs IPOBOIUTH TAKUE YPOKA ABYM YUMTENSIM, YTO 3HAYUTEIHHO OBBICUT
3P PEKTUBHOCTh YpOKa, 0OCOOEHHO B YacTU OOCYXJI€HHUsI yueOHOTO MaTepuaa, CaMOCTOSTEIbHO
OCBOCHHOTO Y4YalIMMHCA JlOMa C TIIOMOIIbIO BHJICOYpOKOB. PexkomeHayercs, 4TOObI B
00CYXKJI€HUU MPUHSIN Y4acTUe BCe yJallluecs.

[Tpu GpoHTaTEHOM BBHITOJHEHUH 33/IaHUSI YUUTEII0 PEKOMEHIYETCS BBITOHATH 3aJ[aHNe
napajuiebHO € yYalllUMUCA, KOMMEHTHPYS KaK[Iblid IIar, IEMOHCTPUPYS CBOM HSKpaH uepes
OPOEKTOp M 00CYXXJas BBIIOJHEHHWE 33JaHUs C YYalIUMHCA IOCPEICTBOM YTOUHSIOLIMX
BOTIPOCOB.

B koHI1€ Ka)X)A0T0 YpoKa MPOBOIUTCS 00s13aTebHas PEIICKCHSI.

Hugpopmayuonnoe obecneuenue. B yueOHO-METOJUUECKUN KOMILJIEKT BXOJAT

CJIEAYIOIINE METOANYECKHE U ydeOHbIe MaTepHUaIbl:

e IIporpamma kypca «/ckyccTBeHHOTO HHTEIIEKT» (0a30BBIM) ISl CTapIIEH TITKOJIBI

(10-11 xmaccer).

e MeToauueckue PCKOMCHAAINHN OJId YHUTCIIA.



[InaHbI-cieHapUU YPOKOB.

OrnopHble Mpe3eHTaLMH.

Martepuasl K IporpaMMe, CoAeprKaliie 3alaHus A IPaKTHYECKON 1
CaMOCTOSITENIbHOM pabOThl 00YJarOIIUXCS.

Pa3znaTounslif MaTepuan M CCbUIKM Ha HEOOXOUMbIE TPUIIOKEHUS U1 TPAKTHUYECKUX

paboT, pa3MelICHHBIE B IIaHAX-CLICHAPUAX YPOKOB.

I[J'ISI pcaim3anun Kypca Ha OCHOBE IIPpOrpaMMbI HCO6XO,I[I/IMO HaJIN4YUE CIICAYIOUINX

mexHu4YecKux cpedcme:

KOMITbIOTEPHOE pabouee MECTO yuuTels, mojakideHHoe k cetu Murtepuer (Wi-Fi
WJIH 110 Ka0elto),

NPOCKIIMOHHOE O0OPY/ZIOBAaHME WJIM HWHTEPAKTHBHAS JIOCKA C BO3MOYXKHOCTBIO
JIEMOHCTpAIIMH TTPE3CHTAIHIA;

KOMITBIOTEPBl HJIM HOYTOYKH, pACIOJIOXEHHbIE B KOMIIBIOTEPHOM KJjacce, TIJIe
KaX/Iblii yYCHHK paboTaeT ¢ yCTPOHCTBOM JINOO WHANBUIYAIBHO, TH00 B Mapax;
KOMITBIOTEPHl WJIM HOYTOYKM KaK y4allluXCs, TaK M YYHUTENS JOJKHBI OBITh Ha
onepanroHHbIX cuctemax Windows/MacOS;

TUMOBOE TIPOrpPaMMHOE oOOecleueHue, MpUMEHseMoe 001Ieo0pa3oBaTeIbHBIMU
OpraHu3aIUsIMH;

UHTErpupoBaHHas cpena pazpadorku (IDE) mis s3pika mporpammupoBanus Python;

Jupyter Notebooks — cpena pa3paboTkw, s 3amycka ¢aiiios u3 MarepuanoB Y MK

C KOMIIBIOTECPA UJIN U3 00JIaYHOTO XpaHuivia.

Texuunueckue TpedoBanus k 110

K nim HOyTOYK Ha 6a3e OC Windows, MacOS

CuctemHsie TpeboBanust Windows

CuctemHsie TpeboBauus MacOS

Oneparnuonnas cucremMa Windows 7 wiiu BbIIIe

Iponeccop Intel® Core Duo mim aHaIOrHIHEIH ¢
gacrortoit 1,5 I'T'1y min BbITIE

2/4 T'b onepaTHBHON MaMSATH JUIS CHCTEM TI0]1
ynpasieHueM 32/64-6utaoit Windows

Onepaunonnas cucrema MacOS X 10.10 nnu
BBIIIIE

[poneccop Intel® Core Duo mim aHaIOrHYIHEIH ¢
yacroroi 1,5 I'T' min BeImze

1,5 T'b oneparuBHoi#t mamsith - [Iporieccop Intel®
Core Duo wim ananoruussii ¢ yactotoit 1,5 I'T'1y




WJIA BBILIC

e 1,5T'b onepaTuBHOI namMsATH

e Paspemenne skpana 1024x768 nnn Gosbire
e Hannune nHTEpHET-COEANHEHNUS

e Heo6xoamMo HCIoTb30BaTh akTyalbHBIE BEPCHU OTHOTO M3 cienyromux Opaysepos: Edge, Chrome,

Safari, Firefox, Opera

q)Ole:.I arrecranmmmu

Bcee pazpensl npeanosiararoT BBINOJIHEHHE M 3alUTy INPOEKTOB. [IpoekTsl mo cBoei
JUIAaKTUYECKOM CYIIHOCTM HaleleHbl Ha (OPMHpPOBAHUE CHOCOOHOCTEH, MO3BOJISIOIIUX
3 PEKTUBHO ACUCTBOBATH B PEaTbHOHN JKM3HEHHOW cutyanuu. OOnamas UMM, ydamuecs MOTYT
Q/IalITUPOBATHCS K M3MEHSIOUIMMCS YCIOBUSM, OPUEHTHPOBATHCS B Pa3HOOOPA3HBIX CUTYAIUSX,
paboTaTh B KOMaHIE.

ITpu paboTe Haj MPOEKTOM MOSBIAETCS UCKIFOUUTENIbHAS BO3MOXKHOCTb ()OPMHPOBAHUS
y ydamuxcs KOMIIETEHTHOCTH pa3pelieHusi mpodieM (IMOCKOJIbKY 00s3aTeNbHBIM YCIOBHEM
peanu3any METo/Ia IPOSKTOB B IIKOJIE SBJISIETCS PEUICHUE YYaIUMCSl COOCTBEHHBIX MpPoOIeM
CpeACTBaMHU IIPOEKTa), a TaKKe€ OCBOEHHE CIOCOOOB JIEATENIBHOCTH, COCTaBJISIOLINX
KOMMYHHUKATHBHYIO U HH(OPMAIIMOHHYIO KOMIIETEHTHOCTH.

[TpoekTbl SBIAIOTCS MEXIPEAMETHBIMU, B OTJIMYHE OT MOHOIPOEKTOB, YacCTHYHO
BBITMIOJHSIOTCS BO BHEYPOYHOE BpeMS U TOJ PYKOBOJACTBOM HECKOJIBKHX CIHEUAINCTOB B
pasNMYHBIX O00JAcTSIX 3HaHUSA. Takue TNPOEKTbl TpPeOYIT OuYeHb KBATU(UIIMPOBAHHON
KOOPJIMHAIIMKA CO CTOPOHBI CIEUUAIUCTOB U CIAKEHHOW pabOThl MHOTMX TBOPUYECKUX TPYIIIL.
MexnpeamMeTHble MPOEKThl MOTYT ObITh Kak HEOOJbIIMMH, 3aTparduBalOLIMMH JBa-TPU
npeaMeTa, Tak M HalpaBICHHBIMH Ha pEIIEHHE JOCTAaTOYHO CIIOKHBIX MpoOsieM, TpeOyrommx

COI[Gp)K&TGJ'IBHOfI HUHTErpaliyi MHOT'UX oOJracteil 3HaHUS.



