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Ono6pena pemeHrueM ¢GeaepaTbHOTO yueOHO-METONYECKOTOTOOBEAMHEHUS TT0 00IIeMy 00pa30BaHHUIO
(ITIpotokon 5/21 ot 19.11.2021 1.)

WCKYCCTBEHHbBIA UHTEJLJIEKT (FA30BbIiA YPOBEHb)
10-11 KJIACCBI
INPUMEPHAS PABOYASA ITPOT'PAMMA

IMosicHuTeIbHAA 3aIHCKA

Oob6man xapakrepucTuka Kypca. Kypc «MckyccTBeHHBIM MHTEIIEKT (0a30BBIA YPOBEHB)» ISl CPEIHEH
IIKOJIBI  sIBJISIETCT  0a30BbIM B 00miedl  mporpamme  «VICKYCCTBEHHBIM — WHTEIUICKT» IS
o0m1eo0pa3oBaTeIbHBIX KO U MpeAHa3HaueH uid npenogaBanus B 10-11 kmaccax. 3ToT Kypc HanpaBieH
Ha TPOJOJDKeHHE (OPMHUPOBAHMS 3HAHUM YyYalIUXCs CTapIIMX KJIACCOB O CHUCTEMax HCKYCCTBEHHOTO
UHTEIUIeKTa KaKk OJHOW H3 Haumbojee TMEepCleKTHUBHOW U pa3BHUBaKOIIeWcs o0nacTell HAy4YHOTO H
TEXHOJIOTMUYECKOT0 3HaHUs. VICKyCCTBEHHBIN MHTEIUIEKT - CTPAaTErH4eCcKy Ba)KHOE HalpaBJIeHUE, KOTOPOE B
HammonansHoii nporpamme «L{udposas sxonomuka Poccuiickoit @enepannn» 0003HaYeHO B KadecTBE
OJIHOM W3 CKBO3HBIX IH(PPOBBIX TEXHOJOTHH, 00ECMEUMBAOIINX YCKOPCHHOE Pa3BUTHE MPUOPUTETHBIX
oTpacieil SKOHOMUKH M conuainbHOi chepbl. [lpunstas B 2019 r. HanmonanpHas cTpaTerus pa3BUTHS
MCKYCCTBEHHOT'O MHTEJIJICKTA CTaBUT 3aJ1a4d COBEPILIEHCTBOBAHMS CHUCTEMBI MOATOTOBKU KaJpPOB B HTOM
HamNpaBliEeHUH, a TaKxke pa3paboTKM U BHEAPEHHs MOAYJEeH IO MCKYCCTBEHHOMY HHTEIUIEKTY B
oOpa3oBaTenbHbBIE MPOrPaMMbl BCEX YpPOBHEH, BKiouasi cpeaHee obOmiee oOpasoBanue. Ha pemenue
JTAaHHOM 3a7]aud W HampaBJeH HACTOSIIUN KypC.

CTpYKTYpHO NaHHBIA KypC BKJIFOYAET J[Ba B3aUMOCBSI3aHHBIX MOAyJs (pasmena) MaccuBel B Python u
Mammnnoe oOyuenue. IlepBbiit Momynb (pa3zen) CBA3aH C akTyajdu3aluedl W JalbHEUIINM pa3BUTHEM
3HaHUM M YMEHHUI 10 OCHOBaM mporpammupoBanusi Ha Python. CpopmupoBanHbie y yuyanmxcsi 3HaHUSL U
YMEHHSI TIO 3TOMY MOAyII0 (pasneny) OyayT B JdajbHEHIEM HCIMOJB30BaHbI MPU HU3YYEHHH BTOPOTO
MonyJsd (pas3ziena), OCBOGHME KOTOPOTO HANpaBJIE€HO Ha pa3BUTHE IMPEJCTaBICHUH O MHOrooOpasuu
MOJIXOJ0B B pa3paboTKe WCKYCCTBEHHOTO MHTEIUIEKTa, HMX BO3MOXHOCTSX U OrpaHMYEHUSX;, Ha
dbopMupOBaHHE 3HAHWNA O MAITMHHOM OOYYCHHMHM M YMCHUU MPOCKTHPOBAHHS W PEaU3alldd MOJCIU
MammHHOTO 00yuenus Ha Python. [Ipu uzyduenun stux momyneit (pas3ienoB) ydamyecss He TOJIBKO Y3HaIOT
0 crenuduKe OCHOBHBIX 3a7a4 MAIIMHHOTO OOYYeHHS, HO W HAydaTCs BBIABIATH M (OPMYIHPOBATH
JaHHBIE 33]]a4X B COOTBETCTBUU C PEAbHBIMU MOTPEOHOCTSAMHU B Pa3IMUHBIX cepax )KU3HHU YeIOBeKa.
Oromy Oyzner CcIocoOCTBOBAaTh pEUIEHHE NPAKTUKO-OPUEHTHUPOBAHHBIX 3a4ady, B TOM UHUCIE H
HETMOCPEICTBEHHO CBSI3aHHBIX CO IIKOJIBHOM KHU3HBIO, C U3yUYEHUEM JIPYTUX Y4eOHBIX AUCUUIUIMH. B xome
OCBOCHMS y4eOHOTO Marepuana Kypca y ydamuxcs (OpMHUpYyeTcs yCTOMYHMBBIA HHTEpPEC K CHUCTEMam
UCKYCCTBEHHOTO HMHTEJUIEKTa M 3aKiajpiBaeTca 0a3a [Uisi TPOAODKEHHS HMX HM3YyYeHHS B paMKax
BHEYPOYHOH JIEATENPHOCTH WM JIOTIOJIHUTENFHOTO 00pa3oBaHUs, MM CaMOOOpa3oBaHHS B ITOM
HaNpaBlICHUM, HANPUMEP, CAMOCTOSITEIILHOTO OCBOCHHS Kypca C HCIOJIb30BAaHHEM O0pa30BaTEIbHbBIX
OHJIalH PECYPCOB.

Kypc «VckyccTBeHHbIi HHTEUIEKT» (0a30BbIiT) HOCUT MEXAUCIUIUTMHAPHBIN U KOMIUIEKCHBIN XapakTep. C
OJIHOM CTOPOHBI, B HEM CHHTE3UPYIOTCS 3HAHHMS W YMEHUS Y4YalllUXCs, MOJYyYEHHbIE MMHU Ha YpoOKax
MaTeMaTuKH, HTHHOPMATHKH, (HU3UKH, OMOJIOTHH (pelieHue 3a1a4d ¢ GU3NISCKUM W/ WA OUOJIOTHYCCKUM
conepkanueM). C qpyroi CTOpOHBI, B CTPYKTYpPE 3TOT0O Kypca OTHETIMBO BBIACISIOTCS U TEOPETHUYECKas U
MpaKTHYECKas COCTABIIAIONINE. YUalruecs 3HaKOMSATCS ¢ 00JacTIMHU MPUMEHEHHs M 0a30BBIMU TOHATUSMU
Kypca, a B X0 TUAAKTHUYCCKUX UTP U BBIMOJIHCHUS MTPAKTHYCCKUX U MPOCKTHBIX 3aJaHHUI MMOJTY9IAlOT OIBIT
AKTUBHOM, TBOPYECKON WHAMBUAYAIbHOMN, TPYMIIOBOM M KOJUIEKTUBHOU NESTENILHOCTH MO OCMBICICHUIO
KJIFOUEBBIX 33]1a4 MAIIMHHOTO OOYYEHHSI ¥ OCHOBHBIX MOJIX0/I0B B MPUMEHEHUH MAITMHHOTO OOYYECHHUS JJIs
CO3/IaHUS UHTEIJICKTYalbHBIX CUCTEM.

Hear un 3amaum kypca «MckyccTBeHHbIH HHTeIeKT» (0a30Bblil). [[envio usyuenus Kypca
«MckyccTBeHHBIM WHTENIEKT» (0a30BbIil) SBISETCS pa3BUTHE Y Y4YalIUMXCAd YCTOMUMBOTO MHTEpeca K
OCBOCHHUIO JIaHHOW 00JIaCTH 3HAaHWU W (HOPMHUPOBAHME TMPEACTABICHUS O MHOTO00pa3Wy IMOJXOJIOB B
pa3paboTKe MCKYCCTBEHHOT'O MHTEJIEKTa, 00 MX BO3MOXKHOCTSX M OTPaHUYEHUSIX, IPHOOpeTeHne 0a30BbIX
3HAHUW W yMEeHHU B cdepax HAyKd O JaHHBIX, MAalIMHHOTO OOyYeHHs W MHOrooOpazmm chep ux



NpUMEHEHHUs, a Takke (OopMHpPOBaHHE LU(POBOM TI'PaMOTHOCTH, DPa3BUTHE KOMIIETEHIUMH B 001acTH
HCKYCCTBEHHOT'O MHTEIJIEKTa, BOCTPEOOBAHHBIX HA OTEUECTBEHHOM pPBIHKE TPyJa C Y4YETOM JMHAMUYHO
pasBuBatoreiics chepsl UU. 3adauu kypca: hopmupoBaHue y ydaruxcs NpeicTaBIeHU 0 MHOroo0pasun
MOJIXOJI0B B pa3pabOTKe MCKYCCTBEHHOI'O MHTEJIEKTA, UX BO3MOXHOCTSAX W OrpaHUYEHUAX (0OydeHue c
yuuteneMm, oOydeHue Oe3 yuuTens, HEHpoceTH); O MalIMHHOM OO0Yy4eHuH, cdepax ero MpUMEHEHUS;
npuoOpeTeHrne yMeHui mo pemeHuto 3amad MO (perpeccusi, knaccupuKkanms, KIacTepu3aiusi), aHaAIH3y
JMaHHBIX W BH3yanu3anuu (Ha s3bike mporpammupoBanus Python ¢ ucmonp3oBanuem 6ubnmorex Pandas,
Matplotlib, NumPy, Seaborn); ymeHnuii mpoeKTHpOBaTh U PEATM30BHIBATH MOJICITH MAIIMHHOTO O0yYCHHS,
pa3BUTHE KOMMYHHUKAIIMOHHBIX HABBIKOB, YMEHHI pabOThl B KOMaHJAE, CaMOCTOSTENIbHON paboThl H
OpraHU3allMOHHON KYJIbTYPBHI.

LeneBasi aynuropus. Yyamuecs 10-11 xmaccoB o01eo0pa3oBaTenbHBIX MIKOI.

Mecto Kypca «MckyccTBeHHbIH HMHTEIEKT» (0a30Bblii) B yueOHOM miiaHe. Kypc «VckyccTBeHHBIN
UHTEIUIEKT» (6a30BbIil) MOXKET OBITH BCTPOEH BO BHEYPOUHYIO JESTEIBHOCTh. Y POKHU 10 TIEPBOMY MOIYJIIIO
(pazmeny) «MaccuBbsl B Python» mMoryT OBITH BCTPOCHBI B YPOUHYIO JIEATEIBLHOCTB, €CIIH COXPaHICTCS
PEeEeMCTBEHHOCTh JIMHUM s3blKa IporpammupoBaHuss Python ¢ OCHOBHOHM IKOIOH, BTOpOl MOmayIb
(paznmen) «MammHHOE 00yYEeHHE» MOXKET OBITh TIEPEHECEH Ha BHEYPOUHYIO JIEATEILHOCTh. B 3aBUCHMOCTH
OT BO3MOXHOCTEH OpraHM3allUd BHEYPOYHAsl JEATENBHOCTh MOYKET OCYIIECTBIATHCS IO Pa3IMYHBIM
CXeMaM, B TOM YHCJI€ HEMOCPEICTBEHHO B OJIHOM 00pa30BaTeIbHOW OpraHU3alliyd WJIM COBMECTHO C
JPyTUMH 00pa30BaTeIbHBIMU OPTaHU3ALMAME U YUPEKICHUSIMH JOMOJHUTEIBHOTO 00pa30BaHUs JeTel.
LleHHOCTHBIE OPUEHTHUPBI cofepkaHus Kypca « AcKyccTBeHHBIH HHTeIeKT» (0a30BbIi)

TexHOoJI0rMH MCKYCCTBEHHOTO MHTEIUIEKTA IPOYHO BOILIM B HAIly JKU3Hb M OYEBHUJHO, YTO C TEUCHHEM
BPEMEHHM CTETEeHb 3TOr0 MPOHUKHOBEHUS OyAET Wb yBeIUYUBaThCs. Mcnoap30BaHue HHTEPHET-TIONUCKA,
TOJIOCOBBIX TTOMOIITHUKOB, CEPBUCOB PACIO3HABAHUS M300paKCHUH, OHJIAH U SBJISETCS YacTbiO HaIleh
MOBCEMECTHOM JeHCTBUTENbHOCTU. 3ajaya COCTOMT B TOM, YTOOBI TOMOYb YyYalleMmycsl 3aHsTh IO
OTHOIIEHUIO K ATHM TEXHOJIOTHAM IIO3UIMI0 HE IACCHUBHOIO II0JIb30BATENsl, @ aKTHMBHOI'O TBOpLA H
co3/1atesi, MOHUMAIOIIETO CYTh TEXHOJOTUI HCKYCCTBEHHOTO MHTEIUIEKTa U CIIOCOOHOTO CO3AaBaTh CBOM,
opurMHasibHble perieHus. OueBUAHO, YTO yXke B OnmkaiiieM OyAyIieM OT TOro, HaCKOJIBKO T'PaMOTHO
BBIMYCKHUK IIKOJBl CMOXET KOHCTPYHPOBAaThb COOCTBEHHYIO Cpely JKM3HM U MpodhecCHOHaTIbHOU
NeSITeIbHOCTH, B TOM YHCIIE, HHTETPUPYS B HEE TEXHOJIOTUH UCKYCCTBEHHOTO MHTEIJICKTa, OyIeT 3aBHUCETh
€ro yCHEIIHOCTh U KOHKYPEHTOCHOCOOHOCTh. Ilo3TOMy CTONb Ba)XXHO OCBOEHHE TEXHOJIOTHA
UCKYCCTBEHHOTO MHTEIIJIEKTA, XOTs Obl M Ha 6a30BOM YpOBHE.

Kypc «MckyccTBeHHbIN HHTENIEKT» (0a30BBIi)» OPraHUYHO WHTETPUPYETCS C MpeIMETaMH, KOTOpbIe
U3y4yaloTCsl yyalluMHCS —cTapiieil Imkosnbl. EcTecTBeHHBIM 00pa3oM  BBITJISAMT HHTETpalust C
JUCHUIUTMHAMHM TIpeAMETHOM obnact «Marematuka U uHpopMmatuka». Pa3BuTue JI0OrM4eckoro u
QITOPUTMHUYECKOIO MBIIIJIEHNSI, OCYLIECTBIIIEMOE HAa YPOKAaX IO ITHUM JUCLUUIUIMHAM, CIIYKUT 3a]ade
dbopMHupoBaHUS TPOYHOM Oa3bl, HAa KOTOPOHW B JAJBHEHIIEM MOXKET TPOUCXOJUTh CTAHOBIICHUE
CHEIMAIINCTA 110 UCKYCCTBEHHOMY MHTEIIEKTY.

IInanupyemble pe3yabTaThl 0OCBOEHHA Y4eOHOI0 Kypca

[IpenongaBanue xkypca «McKycCTBEHHBIM MHTEIIEKT» (0a30BbIi) HAMPABICHO HA JOCTHKEHHE TPEX TPYII
Pe3yNbTaTOB - TMYHOCTHBIX, METANPEAMETHBIX U IPEIMETHBIX.

1-s1 rpynma: 1.1. ®opMupoBaHKEe y yHallerocsi MUPOBO33pPEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
JIMYHOCTHEIE YPOBHIO pa3BUTHS HAyKH U OOIECTBA.
pe3yNbTaTh 1.2. ®opmupoBaHue y yyallerocs HHTepeca K JOCTHKEHHUSIM HaAyKU U TEXHOJIOTHUHU B

00JIaCTH UCKYCCTBEHHOT'O MHTEJIEKTa

1.3. ®opMHpOBaHHUE Yy YUAILETrocsl yCTAaHOBKH Ha OCMBICIIEHHOE U O€30I1acHOe
B3aUMOJICYCTBUE C TEXHOJIOTUSMU U YCTPOMCTBAMMU, PEATU30BAHHBIMU Ha OCHOBE
IIPUHIIAIIOB UCKYCCTBEHHOIO MHTEIIICKTA.

1.4. [TpuoOperenue onbITa TBOPUYECKOM EATEILHOCTH, OMMPAIOIIEHCs Ha
UCIOJIb30BAaHUE COBPEMEHHBIX MH(POPMALIMOHHBIX TEXHOIOTUH, B TOM YHCIIE
HCKYCCTBEHHOI'O MHTEJIJICKTA.

@dopMupOBaHKE y yYalerocs yCTaAHOBKH Ha COTPYIHMUYECTBO M KOMaH/IHYIO paboTy




IIpH pCIICHHUHN HUCCICA0BATCIbCKUX, Hp06JICMHI>IX )41 I/1306peTaTeJILCKI/IX 3aga4.

2-s1 rpymnmna:
MeTanpeaMeTHbIE
pe3yJIbTaThl

Ilo3naBaTeiibHbie YY:

2.1. Ymenue pabotath ¢ HHpOpMaIuei, aHaTU3UPOBaTh U CTPYKTYpUPOBATH
MOJTy4YE€HHBIEC 3HAHUS U CUHTE3UPOBATh HOBBIE, YCTAaHABIMBATH IPUUYUHHO-
CJIE/ICTBEHHBIE CBS3H.

2.2. YMeHus 0OBbACHATH SIBJICHHUSI, IPOLIECCHI, CBA3H U OTHOIICHHUS, BBISIBIIsIEMbIC B
XO0/JI€ IT03HABATEJILHON U UCCIIEI0BATEIbCKON JEATEIbHOCTH.

2.3. YMeHue AenaTh BbIBOJbI HA OCHOBE KPUTUYECKOTO aHAN3a Pa3HbIX TOUEK 3PEHUS,
MOJTBEPXKIAaTh UX COOCTBEHHOH apryMeHTaIle WIM CaMOCTOSATENILHO MOTyYSeHHBIMH
JTAHHBIMU.

2.4. YMeHne aHaTu3UupOBaTh/pedIieKCUPOBaTh ONBIT HCCIIEOBAHUS (TEOPETHYECKOTO,
SMIUPUYECKOT0) HA OCHOBE MPEUI0KEHHON CUTYalluH, IOCTABJICHHOM 11eTH;

2.5 YMeHue CTpOUTh pacCykJICHHE Ha OCHOBE CPaBHEHUS MPEIMETOB U SIBJICHUH.
Perynstusubie YV /I:

2.6 YMeHune 000CHOBBIBATh LIEJIEBbIE OPUEHTUPBI U IPUOPUTETHI CChUIKAMU Ha
LIEHHOCTH, YKa3bIBasi © 00OCHOBBIBAS JIOTUKY.

2.7 YMeH#ue 1aHupoBaTh HE0OX0AUMBIE AEUCTBHUS B COOTBETCTBUU C YUEOHOH 1
MO03HABATEJIbHOM 3a7aueii U COCTABIISITh aJITOPUTM UX BBITIOJTHEHUS.

2.8 YMeHHe OnUChIBaTh CBOM OIBIT, OOPMIISS €ro JUIsl Iepejauu APYTHM JTIOSIM B
BU/JIC TEXHOJIOTUU PELICHUS MPAKTUYECKUX 3a/1a4 OIpeIeJICHHOI0 Kiacca.

2.9 YMeHue BoIOMpaTh U3 MPEAI0KEHHBIX BAPUAHTOB U CAMOCTOSITEILHO UCKATh
CpeaCcTBa/pecypchl sl peLIeHHs 3a1a4u/AOCTUKEHHS LIETTH B XO/I€ UCCIIEI0BATENbCKOM
JESITEIbHOCTH.

2.10 YMeHue npuHUMaTh PEIIeHUe B UTPOBOM U yYeOHON CUTYyallM M HECTH 32 HETO
OTBETCTBEHHOCTb.

KommynukatusHabie YV |

2.11 YMeHue B3auMOEHCTBOBATh B KOMaH /1€, YMEHHUEM BCTYIATh B JUAJIOT U BECTH
ero.

2.12 YMenue cobmoaaTh HOPMBI yOIMYHON pedH,

perJaMeHT B MOHOJIOTE U IUCKYCCUH B COOTBETCTBHH C KOMMYHHUKATUBHOMN 3aauei.
2.13 YMeHue onpenensiTth CBOU JEHCTBUS U JEHCTBUS NApTHEPOB AJIs IPOAYKTUBHON
KOMMYHHKAITIH.

2.14 YMeHue npuxouTh K KOHCEHCYCY B TMCKYCCHH MJIM KOMaHIHOU paboTe.

3-s rpynmna.
MpeIMETHbBIC
pe3yIbTaThl

3.1 VmeTb npeacTaBaeHus 0 MHOr00Opa3uu MoAX0/10B B pa3paboTKe UCKYCCTBEHHOTO
WHTEJUIEKTa, UX BO3MOXKHOCTSIX U OTPaHUUYEHHSIX; O MAIIMHHOM 00y4YeHUH U chepax
€ro NpUMEHEeHMS;

3.2 YMeTh 00BACHATH Pa3HUILY MEX/y MAILIMHHBIM O0Y4YEHHUEM C YUUTENEM U 0e3
YUUTETIS.

3.3 BeisBiaTh 1 pOpMyIMpOBaTh 3a/1a41 MAIIMHHOTO OOYYEeHUs ISl pa3IHyHbIX chep
KHM3HU YeJIOBEKa U B COOTBETCTBHUHU C PEaJIbHBIMU OTPEOHOCTSIMH.

3.4 VimeTh mpeicTaBICHHSI O CO3/IaHUU MOJIeNH Kitaccuukanuu Ha cepBuce Teachable
Machine.

3.5 NmeTp npencTaBneHus 0 HeA000yUEHHBIX U MTEPE0OYIEHHBIX MOICISIX MAITHHHOTO
00y4YeHHUs, YMETh BBISABJISTH IPOOIEMBI 110 XapaKTEPHBIM ITPU3HAKAM U 3HATh CIIOCOOBI
O0pBOEI ¢ Tepeo0yUeHNEM 1 HeJJOOOYUICHHEM MOJICIICH.

3.6 [lomyuuTh MPaKTUYECKHH ONBIT TECTUPOBAHUS TOTOBOW MOJIENIN MAILIMHHOTO
oOydeHust

3.7 VImeTb npeCcTaBaeHHS O CYIIHOCTH pabOThl MOJEH JIOTUCTUYECKOH perpeccuu u
BO3MOYKHOCTSIX €€ MPUMEHEHHs T Kiaccu(uKaui 0ObeKTOB; 00 NCTIONb30BaHUH
JIepEBLEB PEIICHUH B MAIIMHHOM O0YYEeHHUU.

3.8 YMeTh co31aBaTh MOJICIH JIMHEHHOW perpeccun Ha Python ¢ momomnipio 6ubmmoTex
pandas, numpy u sklearn




3.9 YMeTh NpoeKTHPOBATh U peain30BbIBATH MOAETH MallMHHOTO 00yueHus Ha Python
C TOMOIIBI0 HHCTPYMEHTOB OnbmoTeku sklearn

Mecto Kypca «cKycCTBEeHHBIN MHTEJIEKT) (0230Bblil) B y4eOHOM IJIaHe

VYpoku kypca «/cKyccTBEHHBINH MHTEIUIEKT» (0a30BbIi) MOTYT HMPOBOAUTHCSA KaK B paMKax BHEYPOUHOMH
JeSITeIBbHOCTA. YPOKHU 1Mo nepBomy paszzaeny (Python) Moryt ObITh BCTpOEHBI B YPOUHYIO JESTEIBHOCTD,
€CIIM COXPAHSIETCSI IPEEMCTBEHHOCTD JIMHHUU SI3bIKA IIPOrPaMMHUPOBAHUS

Python ¢ ocHoBHO# mmKONOH, BTOpOoi paszmen (MammHHOE OOy4YeHHE) MOXKET OBITh NEepeHEeceH Ha
BHEYPOUHYIO JICSTEIbHOCTD.

YuyeOHO-TeMaTHYeCKUii IJIaH

Ne HazBanue pa3nena/reMsl KonungecTBo yacos
ILII. Oo6miee Teopus [IpakTuka
l. OcHoBblI si3bIKa IporpammupoBanus Python 8 1,5 6,5
1.1. Otanbl pelieHus 3aa4i Ha KOMIbIOTEpE 1 0,5 0,5
1.2. Pemienue 3aga4 Ha KOMIIbIOTEPE 1 1
1.3. Opnnomepnsie MaccuBsl B Python - cniucku. Co3nanue 1 0,5 0,5
CIIMCKOB U BBIBOJ 3JIEMEHTOB
1.4. UccnenoBanue u reHepainusi CnuckoB. Beruncienue 1 1
CYMMBI DJIEMEHTOB CITUCKa
1.5. CrnoBapu u ux onucanue. [louck mo cioBapio 1 0,5 0,5
1.6. [Tepebop AIeMEHTOB ClIOBapst 1 1
1.7. Pemenne 3amay ¢  HCIOJBE30BAaHUEM CIIMCKOB U 1 1
cjoBapen
1.8. [ToBTropenne. Mtorosas padota "Maccussl B Python" 1 1
2. MarmuHHOE 00yUYeHHe 10 5 5
2.1. [ToHsITHE W BUJIBI MAIIIMHHOTO O0YYCHHUS 1 0,5 0,5
2.2. AHaNM3 ¥ BU3yaIn3alus JaHHbIX 1 0,5 0,5
2.3. bubnnorexku MamMHHOTO 00y4YeHUs | 0,5 0,5
2.4. JIuneiinas perpeccus 1 0,5 0,5
2.5. Henunelinble 3aBUCHMOCTH 1 0,5 0,5
2.6. Knaccudukanus. Jloructuyaeckas perpeccust 1 0,5 0,5
2.7. Knaccudukanus. Jloructudeckas perpeccust 1 0,5 0,5
2.8. JepeBbs pemenuid. Yactsp 1 1 1
2.9. JepeBbst pemienuii. Yactp 2 1 0,5 0,5
2.10. | Ilpoekt «Pemenue 3a1aun KiaaccuOUKAIIIN) 1 1
UTOI'O 18 6,5 11,5

Conep:xxanue Kypca

Moayas (pa3aen) 1. Maccussl B Python.

Tema 1.1. Dramnbl pemeHus 3a1aun Ha KoMIbioTepe. JIMHeHHBIN anroputM, OJ10K-cxema. MaTeMaTHuuecKue
OTepaTopsl, omneparop npucBamBaHus, ¢yHkuuu print(), input(), float(). DTamel pemeHus 3amad Ha
KoMmnbioTepe. Mognenb, aiaroput™, GdopManuzanus, JIUHEHHBIH U Pa3BETBISIIOMIUNACA aITOPUTMBL.
YcnoBHbli onepaTop B Python, monHbIi 1 HETTOTHBIN YCIOBHBIEC ONIEPATOPHI.

Tewma 1.2. Pemmenne 3aga4 Ha kommbroTepe. [loBTOpeHre OCHOBHBIX 0a30BBIX MOHATHI Python, n3y4eHHBIX
paHee.

Tema 1.3. OnHomepHsie MaccuBbl B Python - criucku. Co3manue CMCKOB M BBIBOJ 3eMeHTOB. CIHCOK,
MacCHB, JJIEMEHTHI CIHCKa, MHJIEKC JJIEMEHTa chucka. Meronsl .append u .sort, MOJIOKUTEIbHBIE U
OTPULIATEIbHBIE UHAEKCHI, CPE3BI.

Tema 1.4. UccnenoBanue M reHepamus CHUCKOB. BbIUMclieHHE CyMMBI 3JIEMEHTOB CIHCKa. MeETo/bl



.append u .sort, pynkuuu min(), max() u merox .count. CyMMUpOBaHHE DJIEMEHTOB CIUCKA, IHUKI C
3aJlaHHBIM YHMCIIOM MOBTOpeHuH, oneparop for. 'enepanus crnucka, onepatopsl for u if.

Tema 1.5. CnoBapu u ux onucanue. Ilouck no cinosapro. CniMcku, TreHepanysi CIIMCKOB, CYMMHUPOBaHUE
2JIEMEHTOB crucka, ¢pyHKius len(), cmokenue cruckoB. CioBapu, DJIEMEHTHI CIOBaps, KIF0Y U 3HAYCHUE,
BBIBO/JI DJIEMEHTOB CJIOBapsl, IIOUCK JIEMEHTOB B CIIOBapE.

Tewma 1.6. IlepeGop snemenToB cioBaps. CioBaph, CHCOK, onepaTopsl for u if, aMeMeHT cioBapsi, KoY,
3Ha4yeHue, rnepedop ciaoBaps Mo KiIroyam, nepedop cinoBaps Mo 3HaueHHUsIM, MeTobl .keys, .values, .items,
omnepatopsl for u if.

Tema 1.7. Pemenue 3agad ¢ HMCIOJNB30BAaHMEM CIIMCKOB M cioBapel. CIHCOK, Cpe3, MOJOKUTENIbHAs U
OTpHUIaTeNbHAs UHAEKCAlMsl 3JIEMEHTOB crucka, metof .append. ['eHepanus cnucka, oneparops! for u if.
CroBapb, 3JIEMEHTHI C0Baps, KJIOUM U 3HAYCHUS, BIO)KEHHBIE CIIOBapH, METO/] .items.

Tema 1.8. IloBropenue. Utorosas padora «Maccussl B Python». OcHOBHBIE OHATHS MOy 1: ClIUCKU U
CJIOBapm».

Monyas (pa3aen) 2. ManiuHHoe o0yueHue.

Tema 2.1. [ToHATHE U BUIBI MAIIMHHOTO 00y4eHUs. ICKyCCTBEHHBIN MHTEIIEKT, MOAX0/1, OCHOBAaHHbII Ha
npaBwiax, MmamuHHOe oOyuenue. Mcropust passutuss UM B urpax, cdepsl nmpuMeHeHHS MaIIMHHOIO
oOyuenus. OOyueHue ¢ yuuresneM, oOydeHue Oe3 y4HTens, 3ajaya perpeccuu, 3ajgada KIacCU(pHUKAIUHU,
3a/1a4ya KJ1acTepu3aluu, 0T00p JaHHBIX JUIsl MOZENN MAIllMHHOTO O0y4YeHUs.

Tema 2.2. AHanu3 1 BU3yanu3anus JaHHbIX. MammHHOe 00y4YeHHe ¢ yuuTeseM, MalllnHHOe o0yueHue 0e3
yuHuTeNsA. 3ajada perpeccuu, 3ajada KiaccuUKaiuy, 3ajada Kiactepusanuu. bubmmoreku pandas u
matplotlib, yTeHne TaGIUYHBIX JAHHBIX, CTATUCTUYECKUE TTOKA3ATEINH, IOCTPOECHUE TUATPAMM.

Tema 2.3. bubnnoreku MammHHOrO 00y4yeHHs. MammHHOEe OOydeHHe ¢ yuuTesneM U 0e3 y4uTess, ero
npeumyniectBa. IloctaHoBka Lenu W 3ajad, aHaTU3 JaHHBIX, OOydYaromas ¥ TPEHUPOBOYHAS BBIOOPKH,
3a/laya perpeccuu, 3ajada KiaccupuKaluu, TecToBas M TPEHHPOBOYHAS BbIOOpKa, mepeoOydeHue,
He/l000y4eHue, onTuMalbHast MoJielb, KpoccBanuaanus. budanoreka sklearn, atansl mocrpoeHust Mojienu
MalIMHHOTO 00yueHus Ha Python.

Tema 2.4. Jluneiinas perpeccus. [lonsTie nuHelHON perpeccud, eneBas GyHKINA, TUHEHHOE YpaBHEHUE,
TOMOCKEIACTHYHOCTh JaHHBIX. CO31aHe MOJIeTH JIMHEHHOU perpeccun Ha Python ¢ momombro 6ubmnoTex
pandas, numpy u sklearn.

Tema 2.5. Henuneitnole 3aBucumoctu. Co3naHue, oOy4yeHHE W OLIEHKAa MOJIENH JIMHEWHON perpeccum.
Busyanuzanus nanueix Ha Python. Henuneitnsiit ¢ynxnum, rpadukm ¢ysnkuumii. [lonmmHOMHansHOe
npeoOpazoBaHue JIMHEHHON perpeccum.

Tema 2.6. Knaccudukanus. Jloructuueckas perpeccus. Kiaccuduxanms, JIOTUCTHYECKas perpeccus,
JUHEHHBI  KiacCU(pUKaTOp, THUNEPIUIOCKOCTh, OWHapHas  Kiaccudukamms, MYJIbTUKJIACCOBAs
ki1accuukanys. JluHeiiHoe ypaBHeHHE, KO3(DPULIMEHTHI JTMHEHHOrO ypaBHEHMs, PACIIONIOKEHUE TOUYKH
OTHOCUTETILHO TPsIMOM, OTCTynm oObekTa. Co3maHume, OOydueHHWe W OIlEHKAa MOJENH JIOTHCTHYECKOU
pErpeccuu.

Tema 2.7. Knaccudukauus. Jlorucruueckas perpeccus. Marpuma omuOOK, METPUKH KadecTBa
JIOTUCTHUYECKOM perpeccuu, MoJIelb JJIOTUCTHYECKON perpeccun Ha Python.

Tewma 2.8. JlepeBbs pemenuii. Yacts 1. JlepeBo pelieHuid, 371€MEHThI JEPEBHEB: KOPEHbD, JIUCThS; TIyOHHA
JiepeBa, KaJHbI anropuT™, aTpulyT pa3OueHus; sHTponus, popmyia [lleHHOHa, BEPOATHOCTb, KPUTEPUI
JxuHn.

Tema 2.9. JlepeBbs pemenuif. Yacts 2. MeToabl perieHus: npoodiaemsl nepeoOyueHus JiepeBbeB. Mojenu
nepeBa pemieHuil. Peanuzanus nepesa pemenust Ha Python.

Tema 2.10. Ilpoext «Pemenue 3amaum kinaccuduxanum». MammHHOE OOy4yeHHME C Y4YHUTEleM, 3ajada
KJaccupuKanuu. MeTpUKU OLIEHKM KauecTBa KiaccH(UKaIMK. DTanbl pa3paboTKU MOJEIN MAIIUHHOTO
o0yuyeHHUs, aHaJIN3 JaHHBIX, CO3/IaHHE U 00YUYEHHE MOJEIH, OIIeHKA A(PPEKTUBHOCTH PabOTHI MOJIEIIH.

TemaTnueckoe NJIAHMPOBAHHE C ONpPe/ieIeHHeM OCHOBHBIX BII0B Y4eOHOI 1eiTeJIbHOCTH



HaumenoBanue
TeMBbI

Kparkoe conepxxanue

Buabl yueOHoii 1esITeJIbHOCTH

Python

Oransl pemeHus
3a7a4M Ha
KOMITBIOTEpE

JIMHEeNHBIN AIroOpuT™,
0JI0K- cxema,
MaTeMaTUYECKHe
orepaTophl, OrepaTop
npucBauBaHus, QyHKIINN
print(), input(),
10a™);3Tansl pereHus
3a/la4 Ha KOMITBIOTEpE,
MO/J1€]b, aJITOPUTM,
dhopmanmzanus,
JMHEWHBIA 1
pa3BeTBISIOUIHICS
AJITOPUTMBI, YCIIOBHBIN
omepatop B Python,
MTOJTHBIN ¥ HETTOJTHBIN
YCIIOBHBII OmepaTop

Ananumuyeckas: aHaTU3 JBUKCHUS
0ecrUIOTHOTO aBTOMOOMJIS; aHAIIN3
JITOPUTMA JIBIYKEHUS OECITUIIOTHOTO
aBTOMOOWJIS; aHAJIU3 3TATOB PEIICHUS
3aJ]a4uM Ha JBWKCHHUE OCCITMIIOTHOTO
aBTOMOOMJIS.

KommyHnukayuonnas: OTBETHI Ha
BOIPOCHI YUUTEJS, B TOM YHUCIIE
npoOeMHbIe (00CYyKIeHUE 10 OJI0K-
cxeme 3TanoB pemieHus 3agaun Ha [1K).
Ilpaxmuueckas: pemieHus 3a1a9d Ha
JIBUKEHHE OECIIIIOTHOTO aBTOMOOWIIS, B
TOM YHCJIC COCTABIICHUE AITOPUTMA,
HaIMCaHUe KOJIa; COCTaBJICHUE OMMCAHUS
Ka)XJ10T0 3Tana peuieHus 3agauu Ha [1K
(o G710K- cxeMam)

Pegnexcusnas: 3anonHeHne mucTa
pediekcun B KOHIIE YpOKa

1.2. | Pemenue 3aa4 Ha [ToBTOpEHNE OCHOBHBIX IIpakmuueckas: npe3eHTaNUs
KOMIIBIOTEPE 0a30BbIX MOHATHI Python, | BBIOMHEHHOTO TOMAIITHETO 3aJaHMUS;
M3YYCHHBIX paHee y4acTue B BUKTOPHUHE Ha IIOBTOPEHUE
6a3oBbIX MoHATHI Python.
Peghnexcuenas: 3anonnenue aucta
pediekcun B KOHIIE YPOKa
1.3. | OgHOMepHBIE CHucoK, Maccus, Ananumuyeckas: aHanu3 u
MaccuBbl B Python - | amemMeHTBI criiicka, HHIEKC | KOMMEHTHPOBAHUE KAXIOTO dIIEMEHTa
criucku. Co3ganue 2JIEMEHTA CIIMCKA, METO/bI | TEPMUHA «CITUCKW»; HAIIMCAHUE KOA.
CIIHCKOB H .append u .sort, IIpaxmuueckas, HaUCaHUE MPOTPAMMBI
BBIBO/I MOJIOKUTENBHBIE U JUISl XpaHEHUs U 00pabOTKH JaHHBIX 00
JJIEMEHTOB OTpHUIIATETIbHBIC UHACKCHI, | OIEHKAX 10 UCTOPHUHU 33 TEKYIIYIO
Cpe3bl YCTBEPTh; BHITIOJTHCHHE 33JJaHUH B
Jupyter Notebook mo cozganuro criricka
subjects ¢ anemMeHTamu.
Kommynuxayuonnas: oTBETh Ha
BOIIPOCHI YUUTEIIS, yIaCTUE B TPYIIIIOBOM
00CYXIIEHUU Npu 8bINOIHEHUU 3A0AHUL.
Peghnexcuenas, 3anonnenue nucra
pediiekcun B KOHIIE YPOKa
1.4. | UccnenoBanue u Mertonsl .append u .sort, Ananumuueckas: aHaIU3 3aJaHUN U

reHepanus
CIIICKOB.
Brraucnenue
CYMMBI
3JIEMEHTOB
CIIACKa

¢dynkiun min(), max() u
METOJ .count;
CyMMHUPOBaHUE
3JIEMEHTOB CIHCKA, UK
C 3aJIaHHBIM YKCIIOM
MMOBTOPEHHUI, ONIepaTop
for; renepanus crucka,
omnepatopsl for u if

BOIIPOCOB; HAMKMCAHUE KOJA MPHU
pelIeHny 3ajau.

Ilpakmuueckas. BBIIIOJHEHUE B TTapax
/MHKpPOTPYTIIaxX 3aJIaHui, B KOTOPBIX
HE00XO0IMMO MPUMEHHUTh KOMaH/IbI,
M3y4YEHHBIC IOMa HAITMCaHWE KOJa IS
pelIeHus 3a/1a4il CyMMHUPOBAHUS
AJIEMEHTOB CIIHCKA; pelIeHre 3aau
(HanMcaHue KoAa) Ha FeHEPALMIO




CITUCKOB.
KommyHnuxayuonnas: oTBETHI Ha
BOIIPOCHI YUHUTEIIS, Y4aCTUE B IPYIIIIOBOM
00CY/ICHUH TIPH BHITIOJTHEHUH 32 IaHHH.
Pegnexcuenas, 3anonHenue mucra
pedekcun B KOHIIE YPOKa

1.5. | CnoBapu u ux Cnucku, renepanus Oxcnepmuas:
onucanue. [Iouck 1o | CIMCKOB, CYMMHPOBAaHUE | B3aWMOIIPOBEPKABBITTOTHEHHBIX
CJIOBapIO 9JIEMEHTOB CIIHCKA, JIOMAIITHUX 33JIaHUH, IIOUCK OIMHUOOK U UX
¢dbyukaus len(), ciioxenue | 060CHOBaHUE.
CIIMCKOB; CJIOBapH, Ananumuyeckas: aHaIA3 BBITOJHEHHBIX
AJIEMEHTHI CJIOBapsi, KJIIOY | JJOMAIIHUX 33aJJaHUul; 3aJJaHuH 110
Y 3HAYCHHE, BBIBO]I CO3JIaHHIO CJIOBAPEH C 3aJaHHBIMU
JJIEMEHTOB CIIOBaps, YCIIOBHSIMHU.
TIOUCK DJIEMEHTOB B IIpakmuyeckas: 00CyXJIeHHE OIUOOK,
ciioBape JIOITYIIICHHBIX B BBITOJHEHHBIX
JIOMAIITHUX 33JIaHUSX; IPOCMOTP U
o0cyxaenue Buneopoiuka «CioBapmy;
CaMOCTOSITEIILHOE BBITIOJIHCHUE 33 JaHHIA
Ha CO3/[aHue clIoBaps results ¢
peIMeTaMH ¥ Y€TBEPTHBIMH OIEHKaMU
Y CIIOBApS JUTSI TIOMCKA OT3BIBOB I10
¢dbunpMam; mpocMoTp Buaeopoiuka «llo
CJIOBApPIO MOYKHO OBICTPO UCKATH» U
BBITIOJTHEHHE 33/IaHUS TIO BUICOPOIIUKY .
KommyHnukayuonnas: OTBETHI Ha
BOIIPOCHI YUUTEIIS, yIaCTUE B TPYIIIIOBOM
00CYK/ICHUH TPH BBITIOJTHCHUH 32 JIaHHH.
Pegnexcusnas: 3anonHeHne amucta
peduiekcuu B KOHIIE YpOKa
1.6. | Ilepebop CnoBapb, CIHCOK, Oxcnepmuas. B3aMMOITPOBEPKa
JJIEMEHTOB oreparopsl for u if, BBITTOJIHEHHBIX JOMAIITHUX 33 JaHHN
cioBaps QJIEMEHT CIIOBaps, K04, | AHanrumuueckas. aHalln3 BBITIOJHEHHBIX

3Ha4YeHHE, mepedop
CJIOBaps 1O KITI0Yam,
nepebop ciioBaps 1Mo
3HAYCHHSIM, METOJIbI
keys, .values, .items,
orneparopsl for u if

JIOMAIITHUX 3aJIaHUH (aHAJIU3 KOJia),
MOMCK OIMMOOK M X 000CHOBaHUE.
Ipaxmuueckas: o0CyxaeHIE ONIHOOK,
JIOTTYIIICHHBIX B BBITIOJTHEHHBIX
JIOMAIITHUX 33JIaHUAX (HAITMCaHKWE KOJa);
IIPOCMOTP U 00CYXKACHHE
BUJICOMHCTPYKIIMHU C aHATU30M ITPHUMEPOB
«ITepebop >7EMEHTOB CIIOBAPS»;
CaMOCTOSITEIILHOE BBITTOJIHEHHE 3aaHUIA;
BBITIOJTHCHHE 33/IaHUH HA PUMCHCHHE
MetonoB keys, .values, .items;
BBITIOJTHCHHE MTPAKTUIECKON PabOTHI B
rpymie (JBa 3a7aHus).
Kommynuxayuonnas: OTBETH Ha
BOTIPOCHI YUUTEIIS, Y4aCTHE BO
¢bpoHTaIBHON Oecene (yTOUHEHHUE
MOHATUH «KJIIOU», «3HAYCHUEY, «IJTECMEHT
CJIOBaps», a TAK)KE BBISBIICHUE OTIMIHMA
CJIOBApsl M CIIMCKA) U TPYIIIIOBOM




00CYyXJIEHUH TPY BHITIOTHEHUN 33 JaHUH.
Pegnexcusnas: 3anonHeHUE TUCTA
pedIIeKCHH B KOHIIE

1.7. | Pemenue 3amau ¢ Cnucok, cpes, AHnanumuueckas py BBITOJHEHUU
UCIIOJIb30BaHUE M I0JIOKUTENbHAS U 3aJlaHui
CIIMCKOB U CJIOBaped | oTpulaTelbHast IIpaxmuueckas pyu BBITIOJIHEHUU BCEX
MHJEKCALS 3JIEMEHTOB 3aJaHuil (MHOUBUAYalIbHO U B
CIHMCKa, MeToJ .append, MUKPOTPYIIax).
reHepanus crucka, Kommynurxayuonnas: oTBETH Ha
oneparopsl for u if; BOIIPOCHI YUUTEJIS, y4ACTUE BO
CJIOBaphb, 3JIEMEHTHI (bpOHTAIBHOM OIPOCE U TPYIIIIOBOM
cJoBapsi, KIIIOYU U 00Cy>XJIEHUH NPU BHIMOTHEHUN 3aJaHUI.
3HAYEHUS, BIIO)KCHHbIE Pegnexcusnas: 3anonHeHne amucta
CJIOBapH, METO/I .items peduiekcun B KOHLIE YpOKa
1.8. | Urorosas pabora [lonsTus no xypey Ananumuyeckas Npy BBIIOJTHEHUN
"Maccussl B Python" | «Maccussl B Python: 3aJlaHUM UTOTOBOM KOHTPOJIBHOMN
CIIMCKH U CIIOBapu» paboTHI.
IIpaxmuueckas pU BBITIOJIHEHUU
3aJIaHU UTOrOBOW KOHTPOJIBHOM
paboTHI.
Pegnexcusnas: 3anonmHeHne amucta
pediekcuu B KOHIIE YpOKa
2. MamuHHOe 00y4eHHe
2.1. | [lonsaTtue u BUIBI HckyccTBeHHbIN Ananumuyeckas Npyu CPaBHUTEILHOM
MAaIIMHHOTO HHTEJJIEKT, MOAXO0, aHaJIn3€ MO/AX0JI0B: O0yUEHHE C
o0yueHus OCHOBAHHBIN Ha yuuTeneM 1 o0yueHue 6e3 yuurTens; npu
MpaBWax, MalTMHHOE OTBETax Ha BOIIPOCHI U (PPOHTATHHOM
o0yuyeHue, HCTOpUs 00CY/1IeHUH BOIIPOCOB IO MPE3EHTAIHH.
pa3Butus U B urpax, IIpakmuueckas Y BBITIOTHEHUN
cdepbl IPUMEHEHUs 3aJlaHU{ PAKTUYECKOM padoThI.
MalIMHHOTO 00y4YEHUs; Kommynurxayuonnas: oTBeTH Ha
0o0y4YeHHE C YUUTEIIEM, BOIIPOCHI YUUTEIIS], y4aCTUE BO
oOydeHue 6e3 yuurerns, (GpOoHTaIBHOM OOCYKIECHUH TPU
3aJla4a pErpeccuM, 3a1a4a | BBIIIOJIHEHUU 3aJaHUM.
Kjaccupukauuy, 3a1ada | Pegnexcuenas: 3anoq1HeHNE TUCTA
KJ1acTepH3aluu, oToop pediiekcuu B KOHIIE ypoKa
JAHHBIX JUISI MOJENN
MAIIMHHOTO O0yYeHHUsI
2.2. | AHanu3 u MarmmnaHoe o0yueHue ¢ Ananumuueckas: IPY MOUCKE OTBETOB Ha
BU3YaIU3aLus YUUTENNEM, MAILIMHHOE BOIPOCHI B X07I€ 00CYKACHUS
JTAHHBIX oOydeHue 6e3 yuurerns, BBITIOJTHEHHOT'O JIOMAITHETo 33/1aHus, IPU

3aJjaua perpeccuy, 3ajaaqya
KJIaccu(puKannm, 3a/1a49a
KJIacTepU3allny;
6ubanorexu pandas u
matplotlib, yrenue
TaOJMYHBIX TAaHHBIX,
CTaTUCTUYECKHE
MOKa3aTesH, OCTPOCHHE
JHarpamMM

BBITNIOJTHEHUH 3a/1aHUH IIPAKTUYECKOM
paboTHI.

IIpakmuyeckas: npu 00CYXJICHUN
BBITIOJTHEHHOT'O JJOMAIITHETO 3a/1aHusl; IPH
¢bpoHTaTBHOM OIpoce U becene, Npu
BBITIOJTHEHHUH 33JIaHUI TPAKTHYECKOM
paboTHI.

Kommynuxayuonnas: oTBeTh Ha
BOIIPOCHI YUUTEIS], y9aCTUE BO
(GbpOoHTaNIBHOM O0CYKIECHUH TPU
BBITIOJTHEHUH 3aJIaHUM.




Pegnexcusnas: 3anonHeHne amucta
pedaekcun B KOHIIE YPOKa

2.3. | bubanorexu MamuHHOe 00y4eHue ¢ Ananumuueckas: OTBETBI HAa BOIIPOCHI
MAIIHHHOTO yduTeneM u 0e3 yuurens, | (aHaJu3 BOIIPOCOB M IIOMCK OTBETOB)
o0y4deHus €ro NpeuMyIleCcTBa, ¢bpoHTaIBbHOI Oecenpl; aHaIN3 TPadUKOB

IIOCTaHOBKA IIEJIM U 3a]1a4, | MOJENIel MalllnHHOTO 00y4YeHHUS TIPH
aHaJN3 JIaHHBIX, BbINOJIHEHNH 3a1aHus «IIpoGiemMsr B
oOyyarommas u 00y4YeHUU MOJICIIN.

TPEHUPOBOYHAS BBIOOPKH, | [Ipakmuueckas. IOUCK OTBETOB HA
3a7iaya perpeccuu, 3aaada | BOIpockl ppoHTAIBHON Oecebl 1
KJ1accu()UKaIK, TECTOBAs | BOIPOCHI YUUTEIS B XO/I€ YPOKA.

¥ TPEHHUPOBOYHAS Kommynukayuonnas: ydactae BO
BBIOOpKa, epeodydenue, | GpoHTAILHOM Oecene Mo Marepuaia
Heno00y4eHue, HpeABIIYIIEero YpoKa; y4acTue B
ONITUMAJIbHASI MOJIEIb, 00CYX/IeHUH TIPH BHITIOTHEHUH 3a/1aHHS
KpOCCBaJIHIALINS; B MHUKPOTPYIIIE [0 aHATH3Y IPauKOB
o6ubmuoteka sklearn, MaIIMHHOTO O0YUYCHHUSD.

3Tambl IOCTPOCHUS Pegrexcusnaa: 3anonneHne imcra
MO/IEJIA MAITUHHOTO pediiekcun B KOHIIE YpoKa

o0ydenus Ha Python

2.4. | Jluneitnas MOHATHE JIMHEMHOMN Ananumuueckas: ananu3 pab0OThl MOJEIH
perpeccust perpeccum, 1enenast JMHEHHOH perpeccuu (oaoop

(byHKUUs, THHEHHOE
ypaBHEHUE,
TOMOCKEIaCTHYHOCTh
JAHHBIX; CO3/IaHUE
MOJEIH JIMHEHHON
perpeccun Ha Python ¢
HOMOIIbIO OUOIHOTEK
pandas, numpy u sklearn

K02 PHIIMEHTOB JIMHEHHOTO YpaBHEHUS C
HECKOJIbKMMH TIEPEMEHHBIMH); aHATTU3
3aj1a4, MPEICTABICHHBIX YUUTEIIEM,
BBIOOD M3 HUX 33J]a4 PETPECCUU; 3aJaHUe
Ha aHaJIn3 Tpa(UKOB U BEIOODP U3 HUX
TOT0, KOTOPBIf COOTBETCTBYET MOEIN
JIMHEWHOW perpecCcuy; aHaju3 TOUYCYHBIX
rpaduka 1 BEIOOp cpenu HUX Habopa
JAHHBIX, IOAXOSIIUX JUISI PEIICHUS
3aJjauM TUHEHHON perpeccuu; co31anue
MO/JIEJIM MAITUHHOTO 00y4eHUs Ha
Python.

Ilpakmuyeckas: pelmieHne 3a1a4 Ha
BBIOOD (M3 MPE/ICTaBICHHBIX YUUTEIEM
3a/1a4) 3aJa4 perpeccuu; Ha BIOOP
Habopa JaHHBIX (10 rpadukam),
MOIXOJISATIMX JJIsI PEIICHUS 3a7a9u
JTUHEHHOMN perpeccuu; Co3AaHne MOIETN
MalIMHHOTO 00ydeHus Ha Python -
MOJIeJIb TPEICKa3aHus 1IeH Ha KBApTUPBI,
B 3aBHCHMOCTH OT Pa3JIMIHBIX
apaMeTpoB.

KommyHnukayuonnas: ydactie Bo
(bpoHTAIBHOM 00CY>KICHUH OCHOBHBIX
BOTIPOCHI TEMBI - INHEHHAS (QYHKIIHS 1
JTUHEWHOE ypaBHEHHUE, KOTOPHIE YKe
W3YYaIIUCh B Kypce MaTEMaTHKH;
o0cyxaeHue 3a1ad mo rpadukam.
Pegnexcusnas: 3anonmHeHne amucta
pediekcHn B KOHIIE YpOKa




2.5. | Henuneitnbie Cosznanue, oOy4yeHue u Ananumuueckas: co3gaHUE MOJIETN
3aBUCHUMOCTH OIIEHKa MOJEJIH JIMHEHHOMN | IMHEWMHOW perpeccuy Ha OCHOBAHUH
perpeccuu, BU3yaau3ausi | IpocToi TaOIHUIIBI C JAHHBIMH O
naHHbIX Ha Python; 3apIuiatax COTPYAHUKOB, HAXOSIIUXCS
HETMHEWHBIN (YHKIINH, Ha Pa3HBIX JOJKHOCTSIX; HAMCAHUE
rpaduku QyHKIU; KOJa.
MOJIMHOMHAJIBHOE IIpaxmuueckas: pelieHUe 3a1a4 Ha
npeoOpazoBaHue CO3JIaHUE MOJIEJH JIMHEHHON PErpecCcuu,
JIMHENHOM perpeccun OTBETHI HAa BOIPOCH! YUUTEIIS
(moBTOpEHUE MaTepHaia MAaTeMAaTHKH );
BBHITIOJTHEHHE 3a/IaHUs HA
MOJIMHOMHUAJIBHYIO PErPECcCHIo,
HaIMCcaHue KoJia Jyisl peJCKa3aHus
3Ha4YeHHs] HOBOM MOJIENIBIO U TOCTPOCHHE
rpaUKOB UCXOTHBIX TaHHBIX U MOJICIIH.
Kommynurxayuonnas: yaactue Bo
(bpoHTATBEHOM OOCYKICHHH, OTBETHI Ha
BOIIPOCHI YUUTEIS.
Pedghnexcuenas: 3anomHeHue mucta
pedekcun B KOHIIE YPOKa
2.6. | Knaccudukanus. Knaccuduxkarus, Ananumuueckas: TIOUCK OTBETOB Ha
Jloructuueckas JOTUCTHYECKAs po0OJiIeMHbIE BOIIPOCHI U PeIlIeHUE 3a7a4
perpeccus perpeccust, TMHEHHbII Ha 3Tare 2 ypoka;
KJ1acCU(PHUKATOP, IIpaxmuueckas: OTBETHI Ha BOIIPOCHI,
TUNIEPIIOCKOCTb, mo100p MPUMEPOB 3a/1a4
OuHapHast KJ1accu(puKanum; OTBETHI Ha MPOOJIEMHBIC
KJIacCUUKaIus, BOIIPOCHI TPU OOBSICHEHUH HOBOTO
MYJIBTUKIIACCOBAS MaTepuaia; perieHue 3ajad Ha
KJIaCCU(UKALIUS; 3aKperieHre HOBOI0 MaTepuasa 1o
JUHEHHOE ypaBHEHHE, TeMe; yyacTe BO ()pOHTAIBbHOM paboTe
KO3 PHUIIUEHTHI Ha 3Tane 3 ypoka.
JMHEHHOTO ypaBHEHUS, Kommynuxayuonnas: yaactue B
PaCIOJIOKEHUE TOUKH 00CyXIEHUH T€CTa U OCHOBHBIX TIOHATUI
OTHOCHUTENBHO MPSMOIA, TEMBI; OTBEThI Ha BOIPOCHI YUUTEIIS;
OTCTYyT 00BEKTA; Pedghnexcuenas: 3anomHeHue mucTa
co3/1aHue, o0yueHue u pediiekcuu B KOHLIE ypOKa
OIICHKa MOJEIIU
JIOTUCTUYECKOU
perpeccuu
2.7. | Knaccuduxkarmusi. Marpwura omuoox, Ananumuueckas: TOUCK OTBETOB HA
Jloructuueckas METPHUKHU KauecTBa BOIIPOCHI YUUTEISI TPU 00CYKICHUH
perpeccus JIOTUCTHYECKOMN METpPUK KaueCcTBa JJOTUCTHYECKOI
perpeccuu, MOJIEINb perpeccun; caMmoCTOsI TEIbHOE
JIOTUCTHYECKOMN COCTaBIIEHUE MOJIENIN JIOTHCTUYECKOM

perpeccun Ha Python

perpeccu Juisl peacKa3aHus
BEpOSATHOCTH B Onmmxkaiimme 10 et
UIIEMUYECKOM O0JIe3HN  cepaia 1o
pa3IMYHBIM MPU3HAKAM.

Ilpaxmuueckas: OTBETHI Ha BOIIPOCHI
YUUTENs; CAMOCTOSITEIbHOE COCTAaBIICHUE
MOJIETH JIOTUCTUYECKON Perpeccuu Jis
MIpeJICKa3aHus BEPOSITHOCTH B




onmmxaitiue 10 JieT UImeMuIecKoi
00JIe3HU cepla Mo Pa3InIHbIM
NpU3HAKaM

KommyHnukayuonnas: yaactie Bo
(bpoHTATBHOM OOCYXJIEHHUH METPUK
Ka4ecTBa JIOTUCTHYECKON PErPECCHH;
Pegnexcusnas: 3anonHeHne aucta
pedaekcun B KOHIE YPOKa

2.8

HepeBbs
pemenuid. Yactp 1

HepeBo pemieHui,
JJIEMEHTHI JIEPEBBEB:
KOPCHb,
JUCTHS;
rIyOuHa JepeBa, >KaJHbIi
AITOPUTM, aTpUOyT
pa3OueHMsI; SHTPOIIHS,
dhopmyna [llenHona,
BEPOSITHOCTb, KPUTEPUI
JoxuaN

Ananumuueckas.:

MOKMCK OTBETOB HA BOIIPOCHI YUUTEISI IPU
00CYIeHUU HOBOT'O THUIIA AJITOPUTMA,
MOMCK OTBETOB Ha MPOOJIEMHBIE BOTIPOCHI
U peLIeHHE 3a/1a4

Ilpakxmuueckas:

caMoCTOsITeNIbHas paboTa ¢ alropuTMOM
JiepeBa pelIeHui

Kommynuxayuonnas:

ydacTue BO (PpOHTaILHOM 00CYKICHUU.
Pegnexcusnas: 3anonHeHne amucta
peduiekcHu B KOHLIE YpOKa

2.9

HepeBbs
petenuid. Yactp 2

Ananumuyeckas: COCTaBICHUS
aJITOpUTMa MPUHSTHUS PElICHUH (Ha
IIpUMEpE UTPhl); aHAJIN3 YUeOHBIX
IPUMEPOB JIepeBa PEIICHUI;
Ilpakmuyeckas: y4acTie B UTpe Ha
aHaJIM3 aJITOPUTMA MIPUHSATHUS PEIICHUH ¢
TIOMOIIBIO JIEPEBBHEB; HCCIETOBAHNE
KputepueB d3OPEKTUBHOCTH pa3OueHUs
Ha MpUMepax.

KommyHnurxayuonnas: o0CyxIeHAE TIPU
BBITIOJTHCHUH 33/IaHUH B MUKPOTPYIITIE;
OTBETHI Ha BOMIPOCHI YUHUTEIIS, y4acTHE BO
(GpOHTATBEHOM 00CYKICHUH.
Pegnexcusnas: 3an0dHEHUE TUCTA
pedIieKcHu B KOHIIE YpOKa

2.10.

[Ipoekr
«Pemrenue 3agaqu
KJIaCCU(UKAITUN

MaIllMHHOE 00YYCHHUE C
YUUTEJIeM, 33a9a
KJIaccu(UKAIUH, METPUKU
OLIEHKH KavyecTBa
KJIaccu(UKAIIH; STAITbl
pa3paboOTKH MOJIEITH
MAIlIMHHOTO O0YYCHUS,
aHaJIN3 JTaHHBIX, CO3/IaHUC
¥ 00y4eHUE MOJICIIH,
oreHka 3 exTuBHOCTH
pabOThI MOJIETTH

Ananumuueckas.: npu BEIOOpE METOIOB
peuieHus 3a1a49u

Ilpakmuueckas: PA BBITIOJTHEHUH
NPAKTHYECKOTO 33JaHUs 110 CO3/IaHHIO
MOJIETTH MAITHHHOTO 00y YEHUSI
Perexcusnas: npu moBeICHUN UTOTOB
BBITTOJTHEHUsI Pa0OTHI, 3aMTOTHEHUS JICTA
peduiekcun

Opranmaunonno-nenarornqecmle yYciaoBus peasim3dallua Kypca

OcBoeHne Bcex TeM Kypca IpearosnaraeT OpraHu3aluio (pOHTAIBHONW M IPYINIOBOM padoTe ydaluxcs.
[IpeumymiecTBeHHO (poHTanbHast paboTa peanusyeTcs: Ha IMEpPBOM HJTale ypoKa - 3Tame IMPOBEPKH
BBIMOJIHEHUS JOMAIIHET0 33/JaHus U aKTyalu3aluy 3HaHWM, a TakKe Ha dTale 3aKperyieHUs] 3HaHWM.
I'pynmnoBast paGota opraHusyercss NPEUMMYIIECTBEHHO Ha JTalle 3aKpeIUIeHHWs 3HAHWA NpU PELICHUU



3aJJaHUi, B OTJCNIBHBIX CIyYasx - Ha 3Tare MPOBEPKH BBIMOJHEHUs JOMAIIHETo 3a/laHus U aKTyaJln3aluu
3HaHuil. MeToapl NMpOOJIEMHO-Pa3BUBAIOIIETO OOyUEHHs HMCIOJIB3YIOTCSl Ha 3Tale HU3JI0KEHUS HOBOIO
COJIepKaHHUs IO TEME U €T0 3aKpEIICHUH

yepe3 CUCTeMY MPOOJIEMHBIX BOMPOCOB IO T€ME, TOMOJHUTEIbHBIX YTOUHSIOMUX MPOOIEMHBIX BOIIPOCOB
U BBIIOJHEHHE NPOOJIEMHBIX 3adaHui. JIOTMOJHUTETBHBIM METOAWYECKUM IOJIXOAOM  SIBIISETCS
UCIIOJIB30BaHUE MOJEIN «IIEPEBEpPHYTOE OOY4YEHHE», KOI/la Yy4Yalluecs CaMOCTOSITENbHO H3y4YaroT
TEOPETUYECKUN MaTepual JI0Ma, a Ha ypOKe MPOXOJIUT ero oocyxaeHue B (hopmaTte PpOoHTAIBHOM Oeceabl
U 3aKpeIvieHue yepe3 pelleHue 3ahad B MUKporpymmax (1o 4-5 yenosek). [Ipu opranuzanuum ypoka o
MOJICNIN «IIePEBEPHYTOE OOYyUEHHUE» PEKOMEHAYETCS IPOBOAMUTH TaKHE YPOKa JIBYM YUHUTENISIM, YTO
3HAYUTENIHO MOBBICUT 3(()EKTUBHOCTh YpPOKa, OCOOEHHO B 4YacTU OOCYXKIEHHs y4eOHOro marepuara,
CaMOCTOSITEIbHO OCBOCHHOTO YYaIllMMHUCS JIOMa C IMOMOINBIO BUAECOYPOKOB. PekomeHnyercsi, 4yToObI B
00Cy>XJIeHUH MPUHSUIM y4acTUe BCE yUallluecs.

[Ipu ppoHTaNIEHOM BBIIOJHEHUH 33J]aHUS YUUTENI0 PEKOMEHIYETCsl BBIMOJIHATH 3a/laHue MapayljiesbHO ¢
YUYAIIAMUCS, KOMMEHTHUPYS KaKIBIH IIar, NEMOHCTPUPYS CBOH HSKpaH dYepe3 IMPOEKTOp M 0O0Cyxaas
BBITIOJIHEHHE 33JJaHUs C YUALIUMHUCS TIOCPECTBOM YTOUHSIOIUX BOIPOCOB.

B KoHIIe KaXk/10T0 ypoKa MpOBOIUTCS 00s13aTenbHast pedaeKcusl.

Hnghopmayuonnoe obecneuenue.

B yuebHO-MeToIMueCcKnit KOMIUIEKT BXOJAT CIIEIyIOIUe METOJUUECKUE U yueOHbIe MaTepHallbl:

+ IIporpamma kypca «ckyccTBeHHOr0 HHTELIEKT» (0a30BbIit) /i ctapieit mkoisl (10-11 kiaccer).

« Meroauueckue peKOMEHIANHN AT YUUTEIS.

 [InanbI-cueHapuu ypoKOB.

*  OnopHble NIPE3EHTALNN.

« Marepuaisl K mporpaMMme, CoAepIKaIIie 3aJaHusl JUisl MPaKTHUYECKOW M CaMOCTOSITETFHOW paboThI
00y4Jaromuxcs.

+ PaznmaTouHslil MaTepuai U CChUIKM HAa HEOOXOAMMbIE IPUIIOKEHUS ISl IPAKTUYECKUX padoT,
pa3MeIIeHHbIC B IMIaHAX-CIEHAPUIX YPOKOB.

Jlnsg peanuzanuu Kypca Ha OCHOBE IPOrpaMMbl HEOOXOIUMO HaJIHUUeE CIEAYIOMINUX MEeXHUYECKUX CPeOCma8:
* KOMIIBIOTEpHOE pabouee MeCTO yuuTes, noakiaroueHHoe k cetu Marepuer (Wi-Fi unu no xabento),

* TPOEKLUMOHHOE 000pYyI0BaHUE WIIM MHTEPAKTUBHAS JOCKA C BOBMOKHOCTBIO J€MOHCTpallUu
MpEe3EHTaLN;

* KOMIIBIOTEPHI WIIK HOYTOYKH, PACTIONIOKEHHbBIE B KOMIIBIOTEPHOM KJlacce, Tie KaX/blil ydeHUK paboTaeT
C YCTpOHCTBOM MO0 MHAUBHyallbHO, THOO B Mapax;

¢ KOMIIBIOTEPHI WJIM HOYTOYKH KaK Y4allluXCsl, TaK U YYUTENS TOJKHBI OBITh Ha ONIEPAMOHHBIX CHCTEMaX
Windows/MacOS;

* THUIOBOE MporpammHoe o0ecrieueHre, mpuMeHseMoe 00111eo0pa3zoBaTeIbHBIMU OpraHU3alUsIMU;

« wuHTerpupoBaHHas cpeaa pazpabotku (IDE) nns s3pika nporpammupoBanus Python;

« Jupyter Notebooks — cpena pa3pabotku, 1yis 3amycka (aitioB u3 marepuanoB Y MK ¢ kommbroTepa
WIH U3 00JTAYHOTO XPaHUIIUIIIA.

Texuuueckue TpedoBanus k 110

[1K unm HOyTOYK Ha 6a3e OC Windows, MacOS

Cucremnsie TpeboBanust Windows Cucremnsle TpeboBanus MacOS

Onepanmonnas cucremMa Windows 7 Wi BbIIIe Onepannonnas cucrema MacOS X 10.10 niu Bbline

[Tpomeccop Intel® Core Duo nnu ananoruunsiii ¢ | [Iporneccop Intel® Core Duo win aHaJOTHYHBIA C

gactotoi 1,5 I'T11 mimm BeIIe gactotoit 1,5 I'T' vtm BEIIIE

2/4 I'b onepaTUBHOW MaMSATH JJISI CUCTEM IO/ 1,5 I'b oneparuBHo# mamstu - [Iporieccop Intel® Core

ynpasienuem 32/64-6utHort Windows Duo nnu ananoruunsliii ¢ yacrotoi 1,5 I'T'y unu Beime
1,5 I'b onepatuBHOI naMsITH

Paspemenue skpana 1024x768 win 60mb1e
Hanmuume nHTEpHET-COCTMHEHHS




Heo0xoauMo nCnoap30BaTh akTyalbHbIE BEPCUU OJTHOTO U3 cieaytomux Opaysepos: Edge, Chrome,
Safari, Firefox, Opera

@DopMbI ATTECTALMHU

Bce pasnmensl mpeanonararoT BBITIOJHEHHE M 3alIUTy MPOEKTOB. [IpOEKTHI MO CBOCH JHIAKTUYCCKOM
CYUIHOCTH HalleJICHbl Ha (OPMHPOBAHUE CIIOCOOHOCTEH, MO3BOJSIOMMX 3((HEKTUBHO ACHWCTBOBATH B
peanbHOM >Ku3HEeHHOW cutTyanuu. OOnanas WUMH, ydalipecs MOTYT aJalTUPOBATHCS K U3MEHSIOIIUMCS
YCIIOBHSIM, OPHEHTHPOBATHCS B PA3HOOOPA3HBIX CHTYAaIUsIX, PA00TaTh B KOMaHIE.

[Ipu pabore HaJ MPOEKTOM MOSBJISCTCS HCKIIOYUTENIbHAS BO3MOXKHOCTH (POPMHUPOBAHUS y YUALUXCS
KOMIIETEHTHOCTH pa3pelieHusi MpodsieM (IMOCKOJIbKY 00s3aTeIbHBIM YCJIOBUEM peallu3allii  MEeToJa
MPOEKTOB B IIKOJIC SIBIISICTCS PEIICHUE y4YalluMCs COOCTBEHHBIX MPOOJIEM CPEACTBAMH MPOEKTA), a TAKKE
OCBOCHHE CIIOCOOOB  JICATEIBHOCTH, COCTaBISIOIIMX KOMMYHUKATHBHYIO ¥  WH(POPMAIMOHHYIO
KOMIIETCHTHOCTH.

[TpoeKThl SBIAIOTCS MEXKIPEIMETHBIMH, B OTJIMYUE OT MOHOIIPOCKTOB, YAaCTHYHO BBITIOJHSIOTCS BO
BHEYPOYHOE BpEMSI M TIOJ[ PYKOBOJCTBOM HECKOJIBKMX CICIHMAINCTOB B PA3IUYHBIX O0JACTAX 3HAHMS.
Takue mnpoekTsl TPeOYIT O4YeHb KBaTH(PHUIMPOBAHHONH KOOPIWHAIIMKM CO CTOPOHBI CIICIHAIMCTOB U
CTaXEHHOW paboThl MHOTHUX TBOPYECKHX TpyHm. MeXNpeaMEeTHbBIE TPOEKThI MOTYT OBITh Kak
HEOOJIBIIIMMH, 3aTPAarMBAIOIIMMU J[Ba-TPH IMPEIMETa, TaK W HANPAaBICHHBIMA Ha PEUICHHUE JIOCTATOYHO
CJIOXHBIX MPOOIIeM, TPEOYIOIINX COJEPIKATEIILHON HHTETPAllMd MHOTUX 00JIacTe 3HAHMS.




	Ценностные ориентиры содержания курса «Искусственный интеллект» (базовый)
	Планируемые результаты освоения учебного курса
	Место курса «Искусственный интеллект» (базовый) в учебном плане
	Учебно-тематический план
	Содержание курса
	Тематическое планирование с определением основных видов учебной деятельности
	Организационно-педагогические условия реализации курса
	Формы аттестации

