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IosicHUTEILHAA 3aNMUCKA

[Iporpamma kypca «MCKycCTBEHHBIM UWHTEIEKT» (0a30BbIi) pa3paboTana B
COOTBETCTBMH C IemsiMu  (eaepaabHOro mpoekta «VICKycCTBEHHBIH — MHTEIICKT»
HaloHabHOUW mporpammbl «Lludposas sxonommka Poccuiickoit dexepanum», a TaKKe
npussaToi B 2019 rony HauroHansHON cTpaTeruu pa3BUTUSL HCKYCCTBEHHOTO MHTEIUIEKTa. B
yyclie  NPUOPUTETOB  BO  BCEX  OATHUX  JOKYMEHTaxX  BBIAEISETCS  MOATOTOBKA
KBAIM(ULIMPOBAHHBIX KaIpoB B cdepe MCKYCCTBEHHOTO HMHTEIJIEKTa, CO3JaHHe
o0pa3oBaTeNIbHBIX MpPOTrpamMM, pa3paboTKa M BHEAPEHUE MOJIyJedl IO HCKYCCTBEHHOMY
MHTEJJIEKTY B paMKax o00pa3oBaTelbHBIX MPOTrpaMM JUIsl BCEX YpOBHEW 00pa3zoBaHUS,
BKJIIOYasl cpefHee oliiee oOpazoBaHue. MICKyCCTBEHHBIM MHTEUIEKT CErOJHSA — 3TO OCHOBA
HE TOJBKO pAa3BUTUSL TPAKTUYECKH BCEX OTpacieil SKOHOMHKH, HO U TOCTPOEHUS
KOHKYPEHTOCIIOCOOHON SKOHOMMKH B 1eJioM. MHTerpanus MCKYCCTBEHHOTO HHTEIJIEKTa B
paznuuHble cdepbl U 00NacTH  JEATENIbHOCTH 4YEJOBEKa YK€ CErojHs TpedyeT
chOpMUPOBAHHBIX Y pabOTAlOMIMX CHEHUANNCTOB  JIONOJHUTENbHBIX KOMIIETEHIHH,
CBSI3aHHBIX C YMEHMSMH aHAJIU3UPOBaTh, BU3YaIU3UPOBaTb M 00pabaThIBaTh JIaHHBIC;
CTaBUTh 3aJjaYMl CHUCTEMaM HCKYCCTBEHHOIO MHTe/UIeKTa M 00ydaTh uX. Iloaromy cToib
BaXKHO yX€ B IIIKOJIE HAYMHATh (POPMHUPOBAHUE MPEACTABICHUN O MHOT0OOpa3nu NOIX0/10B B
pa3paboTKe MCKYCCTBEHHOIO HMHTEJIEKTa, MX BO3MOMKHOCTSAX M OIPAaHMYEHUSX, a TaKXKe
YMEHUH MPOEKTUPOBAHMS U peaau3alMyd HECIO0XKHBIX MOJEIeH MAaIIMHHOTO OOy4eHHs,
Harnpumep, Ha Python.

Mecto kypca «McKycCTBeHHbIN HHTE/LUIEKT» (0a30BblIii) B y4eOHOM IJIAHE.
Kypc «WckyccTBeHHBIM HWHTEIEKT» (0a30BBI) — 93TO KypC BHEYPOUHOU

nestensHOCTH Juia oOyuatomuxcs 10-11 kmaccoB. Ypoku mo mepBomy pasaeny (Python)
MOTYT OBITh BCTPOCHBI B YPOUHYIO JESTEIBHOCTH, €CJIH COXPAHSAETCS MPEEeMCTBEHHOCTH
JUHUY s13bIKa TTporpamMMupoBanusi Python ¢ ocHoBHOM mmikomoi, BTopoi pazaen (MamuHHOe
oOyueHue) MOXKeT ObITh IEPEHECEH Ha BHEYPOUHYIO JIESTEIBHOCTb.

CrpykTypa y4eOHOro Kypca.

VYueOuslii kypc «VICKycCTBEHHBIM HMHTEIEKT» (0a30BbIi) BKIIOUAET JABa pasjena:
Python u «Mawunnoe obyuenue». Kaxaplii ©3 3THX pa3geioB MPOJOIDKACT JBE
OJIHOMMEHHbIC JIMHUU: TepBas — JIMHUS s3bIka IporpammupoBanus Python, ocBoenue
0a30BbIX OCHOB KOTOPOTO HAUYMHAETCS B OCHOBHOM IIKOJE; BTOpas — CKBO3HAas JIMHUS
MAIIMHHOTO OOYy4eHHUs, C KOTOpBIM Yydyalllhecsi BIIEpBbIE 3HAKOMSATCS B paMKax Kypca
«3HaKOMCTBO C HMCKYCCTBEHHBIM HHTEIUIEKTOM» JUISl HA4aJbHOW ILKOJBI U IPOJOJIKAIOT
yriyOJeHHOe U3y4eHHe B OCHOBHOM M CTapliedl IIKOJax ¢ Y4eTOM BO3PACTHBIX
0COOEHHOCTEH yJanuxcsi, X MHTEpecoB U norpedHocTeil. Kaxx bl pa3aen Kypca BKIIOYaeT

TeMmbl: paznen Python — 8 tem, paznen Mammnanoe o6yuenne — 10 tem. M3yuenue kaxaoro



pas3zjena HauMHAETCS C TeMbl 10 AKTyallM3allMd 3HAHWA W YMEHHMH, C(OPMHPOBAHHBIX B
OCHOBHO1 IIIKOJIE, a 3aBEPIIACTCS BBIMOJTHEHUEM UTOTOBOW KOHTPOJIBHON pabOTHI MO pa3einy
(mepBBIit paszien) Wiv BBITIOJHEHUEM MPOEKTa (BTOPOM pazjien).

IIpunuunsr otrdopa coaep:xkanuss. B ocHoBe oTOOpa U CTPYKTypHUpOBaHUS
coJiepskaHusl OOy4EHHUsI MTOJIOKEHBI KIIACCUYECKUE MTPUHIIUIbBI TUAAKTUKU: IPEEMCTBEHHOCTD,
HENPEPBIBHOCTh U LEIOCTHOCTh, HAYYHOCTb U JIOCTYIHOCTb, IPAKTUKO-OPUEHTUPOBAHHOCTD.
[IpuHIMI TPEEeMCTBEHHOCTH, KaK YK€ OTMEYaJOCh BhIIIE, PEAIU3YETCS Yepe3 YCTaHOBJICHHE
HEOOXOJIMMBIX CBsI3eH MEXIy cojaepkanueM oOy4denuss mo nBym JjuHusMm (Python u
«MamuHHOe 00ydeHre») Ha pa3HbIX CTYNEHSAX M3YYEHHs, a TaKkKe 4Yepe3 COAepKaTeIbHYIO
B3aMOCBSI3b MEXAY OTJEIbHBIMU TEMaMH U pa3aenamu Kypca. C 3TUM NPUHIUIIOM CBSI3aHBI
MPUHIMIBI HEMPEPHIBHOCTH U ILENOCTHOCTH. [IpMHIMI HENmpephIBHOCTU IPEAINOIaraeT
MIPEEeMCTBEHHOCTh OOY4eHHs Ha BCEX CTYNEHSIX Ha YpPOBHE METOJOJIOTHH, COJEp>KaHUs U
Metoauku. Ilpu 3TOoM K 3aBepieHHIO OO0y4eHHsI MO KypCy y Yydalluxcs JOJDKHO OBITh
chOpMUPOBAHO IEJIOCTHOE TMpPEACTaBIEHUE O MAalIMHHOM OOy4eHHMM U cdepax ero
MPUMEHEHHS], YTO COCTABJISIET CYIIHOCTh MPUHIUINA LEIOCTHOCTU. [IpuHIuMN HaydHOCTH
MpENNoyaracT  BBIMOJHEHHME KaKk MHUHHUMYM  HECKOJbKMX TpeOOBaHUM:  Hay4yHOM
JIOCTOBEPHOCTH COJIepKaHUsl 00ydeHHUs], JeMOHCTpauu (HakTOB U SBJICHUM B UX Pa3BUTHH,
3HAKOMCTBA YYAIlUXCS C METOJAAMHM HAyYHOTO IO3HAaHWA. OTOT MPUHUUII  TECHO
B3aMMOCBSI3aH C NPHUHLMIIOM JOCTYIHOCTH M MPAaKTHKO-OpPHEHTHPOBAaHHOCTU. CozaeprkaHue
Kypca pa3paboTaHO C y4ETOM BO3PACTHBIX OCOOCHHOCTEH ydaluxcs, ¢ OMOpoil Ha 3HAHUS U
yMeHHUs, ¢(hOpMHUPOBAHHBIE MTPU O0y4eHUH MaTeMaThke U uHpopmaTuke. [Ipu 3Tom HayuHas
JOCTOBEPHOCTh COJIEP:KaHUsI 00ecreunBaeTCsl JOCTYIMHOCTBIO, HATJISAHOCTRIO U3JI0KEHUS, a
TaKKe IPUOPUTETOM TMPAKTHKH, KOTOpash peaJn3yercss 4Yepe3 CUCTEMY IPaKTHKO-
OPHEHTHPOBAHHBIX  3aJaHMi  MEKIPEIAMETHOro  xapakrepa (Maremaruka, (hu3uKa,
OuMoJOTHsl) WM CBSI3aHHBIX CO IIKOJIOM. Hampumep, 3aaya Ha pacueT MyTH TOPMOKEHHUS
6ectmtoTHoro apromoomis (Tema 1.1)

®opMbl, MeTOABI M TexHoJorum oOy4deHusi. OCBOEHME BCeX TeM Kypca
IpearnojaraeT  OpraHu3aluio  (QPOHTANbHOM M IpyNmnoBOW  paboOThl  ydaliuxcs.
[IpeumyiiecTBeHHO pornmanvHas paboma pealn3yercs: Ha MEPBOM 3Tale ypoka — JTare
IIPOBEPKH BBINIOJIHEHUS JOMAIIHETO 33JaHUS W aKTyalM3allud 3HaHWI, a TakkKe Ha JTane
3aKperuieHust 3HaHui. [pynnosas paboma OpPraHU3yeTcsl NPEHMYILECTBEHHO Ha JTare
3aKpEIJICHNs 3HAaHUI NpU PELIEHUM 3a/laHui, B OTAEIBHBIX CIIydasX — Ha dTale NPOBEPKH
BBIMIOJIHEHUST JIOMAIIHEr0 3aJaHus M aKTyaJlu3alud 3HaHUM. MeTtonsl npobaemno-
pazeusarowe2o 0OyueHuss UCTIONb3YIOTCS Ha dTare M3JI0KEHUSI HOBOTO COJIEpXKaHUS MO TeMe
U €ro 3aKpeIuieHUs] 4epe3 CUCTeMy NpOOJIEMHBIX BOMPOCOB MO TeME, JOMOIHUTEIbHBIX

YTOYHAIOMUX HpOGHeMHBIX BOIIPOCOB n BBIITOJTHCHHUEC HpO6JI€MHBIX SaﬂaHHf/'I.



JIOTIOTHUTENBHBIM METOJINYECKUM IOJIX0J0M SIBISAETCS MOJICNb «NepesepHymoe oOyueHue,
KOTJIa y4alllhecsi CaMOCTOSITETIbHO H3Y4YalOT TEOPETHUYECKHH MaTepuall JIoMa, a Ha ypOKe
MIPOXOJIUT €ro oOcyxaeHue B popmare (GpOHTATBHON Oece/bl M 3aKpPEIICHNE Yepe3 pelICHre
3ajau B Mukporpynnax (mo 4—5 wuenosek). Ilpum opranuzanum ypoka Mo MOJAEIU
«IepeBepHyTOE OOy4YEeHHE» PEKOMEHIYETCS TMPOBOAUTH €ro JBYM YYUTEISM, YTO
3HAYUTEIBHO MOBBICHT 3(P(PEKTHBHOCTh YpPOKa, OCOOCHHO B YaCTH OOCYXICHHS y4eOHOTO
MaTepualia, CaMOCTOSITEIbHO OCBOCHHOTO YYalIUMHCS JOMa C TMOMOIIBIO BHACOYPOKOB.
PexkomenyeTcs, 4ToObI B 0OCYXAEHUN IPUHSUIA yYacTHE BCE ydalluecs.

[Ipu GpoHTATBPHOM BBITIOHEHUH 33JaHUSl YUUTEIIO0 PEKOMEHIYETCS BBITIOIHATh
3aJJaHie TApaUIeNbHO C YYAIIUMHUCS, KOMMEHTHPYS KaXKABIH Iar, NeMOHCTPUpPYS CBOM
9KpaH uepe3 MPOEKTOp M 00CyXJas BBIOJHEHHWE 33/IaHUS C YUYAIIUMUCS TIOCPEICTBOM
YTOYHSIOIITUX BOTIPOCOB.

B xoHIIe Kax/10r0 ypoka poBOAUTCS 00s13aTenbHas peghrexcusi.

Conep:xanme Kypca

Paznen Python
Pemenne 3a1a4 Ha komnbloTepe. Ha nepBrix AByX ypokax mo temam 1.1 «Otamnbl

pelieHus 3ajayd Ha KommbioTepe» U 1.2 «PemieHue 3agay Ha KOMIIBIOTEpE» Yydalluecs
MO3HAKOMSTCSl C 3TalaMu pelIeHUs 3a7ad Ha KOMIbIOTEpEe, aKTYaJIM3UPYIOT 3HAHHS 10
COCTAaBJICHUIO JIMHEWHBIX U PA3BETBJICHHBIX AITOPUTMOB, TIOBTOPST OCHOBHBIE ONEPATOPHI U
bynkiuu Python, axkTyaqusupyloT 3HaHHS W YMEHHUS HAIlUCAHHsS MPOTPaMM Ha S3bIKE
nporpammupoBanus Python, chopmupoBannsie B 8 kinacce.
[lepBbIii YpOK CTpPOWTCS Ha pemieHuH (U3MYECKOW 3amayu Ha JaBWkeHue. VIMEHHO mpwu
0OCYKJIeHUH 3aJaYHOM CUTyalluH, XOJla PELICHUs 3aJaud Y4YUTEeIh MOOMIPSET yJdalluxcs Ha
CaMOCTOSITEJIbHOE COCTABIICHUE ANTOPUTMA PEIICHUS 3a/Ja4Ml C MOCIEIYIOUUM HAMUCAHUEM
KoJa mporpaMmbl. Bo BTOpoi#l 4yacTu ypoka yduTeldh COBMECTHO C YYal[UMHUCS B paMKax
(bpoHTanbHON GeceNbl U UHAUBUIYAIbHON PabOThl COCTABISAIOT OJIOK-CXEMY ITAllOB PEIICHUS
3a/laud Ha KOMIIBIOTEpe M ee omucaHue. Bropoit ypok, «PemieHue 3ai1ad Ha KOMIIBIOTEPEY,
MOJIHOCTBIO TOCBSIIEH TMOBTOPEHHIO sI3bIKAa MporpammupoBanus Python B dopmare
BUKTOPHUHBL

MaccuBbl B Python. J[Ba ypoka mo temam 1.3 u 1.4 moOCBsIIEHBI JaibHEHIIIEMY
u3yueHuto cnuckoB. Ha mepBom ypoke mo teme 1.3 «OnnomepHble MaccuBbl B Python —
crucku. Co3/iaHue CIUCKOB U BBIBOJ DJIEMEHTOB» aKTYAIM3UPYIOTCS 3HAHUS YUAIIUXCS 10
CTpYKTypaMm AaHHbIX B Python u3 pasnmena «AHanu3 JaHHBIX», U3y4aeMoOTo B 8 Kiacce. JDTo
MPOUCXOJUT B TMPOLECCEe pEIIeHUS YydJalluMHUCA MpoOJIeMHONW 3ajaud 10 HANMCAHUIO
IpoOrpamMMbl JUIsI XpaHEeHUs M OOpabOTKM JaHHBIX 00 OIEHKaxX MO0 HMCTOPHH 33 TEKYILYIO

4eTBepTh. B pamkax TIpynmoBol M MHAMBHIYaNbHOM pabOTHl y4alluecs BBITOJHSIOT



YOPaKHEHUsI M 3aJaHus 110 HAIMCAHUIO JJIEMEHTOB KOJAA C IOCIEAYIOUIEH IIPOBEPKON U
oOcyxnenneM. Oco0oe MECTO B 3TOM YPOKE 3aHMMAET BBIMOJIHEHHE MPAKTUYECKON pabOTHI
110 CO3JJAHMIO CIIHCKA Subjects co CICAYIOMIMMHU JIEMEHTaMU: UCTOPHS, JTUTEpaTypa, Gu3ukKa,
OuoJIOTHSI, MaTeMaTHWKa, AHTJIMHACKUHN S3BIK, PYCCKHU S3bIK, MH(OpMATHKA, XUMHUS. OTO
3aKJIIOUUTENBHOE 3aJJaHie, KAYECTBO BBIIIOJHEHHUSI KOTOPOTO OINPEAEISET YPOBEHb YCBOCHUS
yaeOHOTO Marepuana Ha ypoke. Ha ypoke mo Teme 1.4 «VccienoBanwe W TEHeparus
CIMCKOB. BpbluncieHne cyMMbl 3JE€MEHTOB CIHCKa» ydYallMecs 3aKpeIuisiioT 3HaHUS IO
MeTo/laM paboThl CO CHUCKAaMH, aKTyaJU3UPYIOT 3HAHUS MO LMKIWYECKUM alIropuTtMam u
onepaTtopy for ans HaxoXXJIEHHUs] CyMMBI JIEMEHTOB cliicka. Ha mocnenneM srane ydamiuecs
y4daTcsi FTeHEpUpPOBaTh CIMCKH C 33JaHHBIMU ITapaMeTpaMu 3JE€MEHTOB Ha NPUMeEpPE pelIeHUs
KOHKpeTHOM 3anaun. Crenyer oOpaTuTh BHUIMAaHUE Ha OCOOEHHOCTh YpOKa M0 3TOH TeMe: 3TO
peaynzanus MOJeNI «IepeBEPHYTOE 00YUEHUEY.

JBa ypoka no temam 1.5 u 1.6 mocssieHsl n3ydeHuto ciopapeil. Ha mepBomM ypoke 1o
teMe 1.5 «CnoBapu u ux omnucanue. [louck mo ciopapio» ydamuecs 3HAKOMSTCS C HOBOM
CTPYKTYpo# maHHBIX B Python — crmoBapsiMmu. B 3aBHCHMOCTH OT YCIIOBHI y4UTEIh MOXKET
OpraHu30BaTh WHIUBUAYAIbHBIN, TPYMIOBOM WM KOJIJIEKTUBHBIM MPOCMOTP BUICOPOJIUKA.
OcHoBHOE — 3TO mocienywoliee (poHTaIbHOE O00CYXJEHHWE BHJEO M BBINOJIHEHUE
yOpaXHEHUI U 3a/laHuil 0 COCTaBJIEHUIO clIoBaps results ¢ mpeaMeTamMu U 4eTBEPTHBIMU
OIIEHKaMM, a TaKXKe CJoBaps movie, KIYaMd B KOTOpoM OyayT Ha3BaHUs (DUIBMOB, a
3HAYEHUSIMU — KpaTkue OT3bIBbl K ¢unbMmaM. Ha BTopom ypoke mo teme 1.6. «Ilepebop
AJIEMEHTOB CJIOBAps» Ydalluecs 3HAKOMATCS C HOBBIMU METOJaMHU Iepebopa 3JIeMEHTOB
cioBaps .keys, .values, .items. Ha mponuiom ypoke OHHU yXe BBIIOJHSUIM TIEpedop U MOUCK,
HO Ha JIaHHOM YpOKE OHHM 3HaKoMsTCi ¢ OoJiee ONTUMANbHBIMHU crioco0amu mepedopa ¢
MOMOIII0 MeToM0B .keys, .values, .items. AkTyanu3anusi 3HAHWM, [OJYyYEHHBIX Ha
MpeNbIAyIIeM YpOKe, 3aKpeIUIeHHEe HOBBIX 3HAHHM MPOUCXOAUT B XOJE€ pElICHUs
MPAKTUYECKUX 3aJaHuil C MOCIenyIIHUM (POHTAIBHBEIM O0CyXaeHueM. B 3akiroueHue
ypOKa MPOBOIUTCS MpaKkTUuecKas paboTa B MUKporpymmnax (3—4 yenoBeka) Mo  HaIlKCaAHUIO
2-X TmporpaMMm ¢ 00s3aTeNbHBIM  HOCHEIYIOMMM oOcyxaeHneM. KommeHnrtapuii: ecnu
YPOBEHb NOJATOTOBKH YYaIMXCS KJacca HEJOCTaTOYHBIN, MOYKHO INPEAJIOKUTH BBINIOJIHUTH
TOJIbKO | TNpakTHuYecKoe 3aJjaHue, HO C 00sS3aTeIbHBIM IOCIEAYIOIUM OOCYXJICHHEM Ha
YPOKE.

Ypok no teme 1.7 B 11€JIOM MOCBALIEH 3aKPEIUIEHUIO 3HAHUU 1O TeMe «MaccuBbl B
Python». Ha 3TOM ypoke akTyaau3upyroTCs 3HAHUS MO METOAaM PabOThl CO CIUCKaMH, a
TaKKe yJalluecs yepe3 aHalu3 U pelieHue NpoOIeMHON CUTYaIlMH 3HAKOMSTCS C CO3/IaHUEeM
BJIOXKEHHBIX CIIOBapeii, BO3MOKHOCTBIO Mepebopa KiIrouel U 3HaUeHU B HUX. 3aKaHYUBaeTCs

ocBoeHue pasnena «Python» BeimonHeHueM nTorosoit padotel «Maccussl B Python».



Pa3nen «MamuHHOe 00yueHHne»

IlonsiTHe U BUABI MAIIMHHOIO 00y4eHHsl. DTO — OJ{HA U3 BAXKHBIX TEM, C KOTOPOM
HAaYMHAETCA M3y4eHHe BTOporo pasnena. OT TOro, HaCKOJIbKO XOPOLIO YYallHecs YCBOST
MaTepuag 3TOW TEMbl, BO MHOIOM 3aBHCHUT YCIEX OCBOEHHUS BCErO BTOpPOro pasieia.
VYyaiuecs: 3HAKOMSITCSI C OCHOBHBIMU MOJXOJAaMH B IPUMEHEHUU MAIIMHHOTO 00Yy4eHUs JIIs
CO3JAaHUSI MHTEJUIEKTYaJbHBIX CHCTEM, a TaKKe€ C KIIOYEBBIMU 3aJayaMHd MAaIIMHHOIO
oOyuenus. Kak u OOJIBLIMHCTBO YPOKOB, TUI YpOKa — KOMOMHHMpOBaHHbINA. DopMUpOBaHHE
CBEJCHUM O MAIIMHHOM OOy4YeHHM HayMHaeTcsd C MpOOJEMHOr0 BOIpPOCa, COOOIIECHHUS
MHTEPECHBIX ()AaKTOB O Pa3BUTUM HCKYCCTBEHHOIO HHTEIJIEKTa, MPHUMEPOB MPUMEHEHUS
HCKYCCTBEHHOT'O MHTEJIJIEKTa U MAIIMHHOTO O0y4eHUs U UX PpoHTaIbHOTO oOcyxaeHus. Bo
BpeMsi 00CYXACHHUI (OPMHUPYIOTCS TPEACTABJICHHUS O MAIIMHHOM OOYYEHHH C YYHTEIIeM U
6e3 yuurens. Jlanee paccMaTpuBalOTCs OCHOBHBIE 3a/lauM: perpeccusi, Kiaccudukanus u
KJIacTepu3anus. ITO OJIMH U3 BAKHBIX pa3esioB ypoKa Mo 3TOH TeMe, TaKk Kak OH (OopMUpPYET
OCHOBY IMOHUMAaHHSI MALTUHHOTO OOy4YeHUs. YUUTENI0 PEKOMEHIYeTCsl CAaMOMY BapbUpPOBATH
BpeMsi KaXJOro JTama YpoKa, TaK Kak OCBOEHHE Y4eOHOTo coJepKaHUs BO MHOTOM
OTpelieNiieTCsl OCOOCHHOCTSAMHU Kjacca. BronHe BeposTHO, 4YTO YYWUTENIO MpPUIETCS
HaMOJIHUTH y4eOHOE COJIepyKaHue 10 TeMe YpOKa JOMOJIHUTEIbHBIMU IPUMEPaMH.

AHajm3 U BU3yaJau3anus AaHHbIX Ha Python. Ypok no 3Toil TeMe — 3T0 ypok-
MOBTOpPEHHUE, YPOK aKTyallM3allud 3HAHWM 10 aHalu3y M BU3yalu3alud JTaHHBIX (8 Kiacc,
paznen «AHalu3 TaHHBIX)).

bubanorekn MamumHHOro 0o0yudeHusi. Ha ypoke mpeamosaraercs oOs3aTenbHOE
(dbpoHTANBHOE OOCY)KIEHHE 3TAloOB pa3padoTKu Monenu u Oombmmoreku Scikit-learn. Dram
(GpOHTANBHOTO OOCYXKJIEHUSI SBJISAETCA OYCHb BAXKHBIM, TaK KaK YUYUTENIO HEOOXOAMMO
BBISICHUTBH, HACKOJIBKO XOpOIIO YCBOEH HOBBIM ydeOHBIM MaTepuan. Ha stom xe ypoke
yyalmuecs HCCIEAYIOT MOJENH MallMHHOTO oOyueHusi, paboTas ¢ rpadukamud B
MUKporpynnax. B Xxome ¢poHTanbHOro o0OCYXICHHS pPe3yIbTaToB pPabOThl YydaluXcs
3HaKOMAT Ha MpHUMepax ¢ MpobiemMamMu B OOyuYe€HHMM MOJEIM — HeAoOoOydyeHHeM U
nepeoOyyeHreM. 3aKkpeIuleHHe 3TUX BaKHEHIINX OCOOSHHOCTEH MAIIMHHOIO O0ydeHus, a
TaKXe 3HAaKOMCTBO CO CIOCO0aMM MPEO0JIEHUs ITUX MPOOJIEM peaan3yeTcs Ha BbIMOJIHEHUU
MIPUMEPOB U B X0JIe 00CYXACHUS.

Mopenn MammHHOro oo0y4yenuss. Ha ciemyrommx  ypokax — ydammecs
MOCIIEIOBATEIbHO 3HAKOMATCS C MOJENSMH MallMHHOro oOydeHus. IlepBas mozaenp —

nuHelHas perpeccus. Ha ypoke B mporiecce GppoHTanbHON Oecebl aKkTyallu3upYIOTCS 3HAHUS



o MareMaTuke (JMHeHHass (QYHKIUS, JHWHEHHOE ypaBHEHHE), a TaKKe Ha JOCTYMHBIX
npuMepax oOCYKIAal0TCs OCHOBHBIC NOHATHS (JIMHEHHas perpeccus, neneBas (yHKIHA,
TOMOCKEaCTUYHOCTh JaHHBIX). BaxxHO, 4TOOBI ydammecss apryMEHTHPOBAHHO OTBEYAJIH Ha
BOTIPOCHI, T.€. MO KaXIAOMY BOIPOCY HE0OXO0AMMO 00OCHOBaHWE WM ToOsicHeHHs. [l 3ToTro
YUHTENIO 3apaHee pPEKOMEHIYeTCS IOATOTOBUTh YTOYHSIOUIME BOMNPOCHL.  TOJbKO
yOeqMBIINCh B TOHMMAHUHM YYalIMMHCS OCHOBHBIX MOHATHH, MOXHO NEPEXOJUTh K
CO3JIaHUIO TEPBOX MOJENN MalIMHHOTO 00y4deHus Ha Python — Monenu mpenackazaHus neH
Ha KBapTUPbl B 3aBUCUMOCTH OT pa3lMYHBIX NapameTrpoB. OCOOEHHOCTH OpraHU3alUuu
y4eOHOM JeATEIbHOCTU: YUUTENI0 PEKOMEHJYETCS BBINOIHITh 33JaHHE MapajljIeIbHO C
yYalIUMHUCS, KOMMEHTHUPYS KaXIbId IIar, IEMOHCTPUPYS CBOM 3KpaH 4Yepe3 IpOeKTop M
oOcykJasi 3Tarbl MOCTPOEHUS MOJENIN C YYalllUMHUCS MOCPEACTBOM YTOUHSIOIIKUX BOIIPOCOB.
Ha cnenyromem ypoke (Tema 2.5. «HenuneliHble 3aBUCHMOCTH») paccMaTpUBAETCs CiIydail
0oJiee CI0XKHOTO HEIMHEMHOTO pachpeliesieHns JaHHbBIX, U ydalluecs y3HalT, KaKk MOYKHO
WCI0JIb30BATh JIMHEHHbIE MOJAETH Ui 1M0A00pa HEIMHEWHBIX JTaHHBIX, T.€. MO3HAKOMSATCS C
MMOJIMHOMHAJIBHBIM TTpeoOpa3oBaHueM JIMHEHHOU perpeccuu. Kak u Ha mpeapiaymeM ypoke,
aKTyallu3UPYyIOTCA 3HAHUS MO MareMaTuke (HenuHeilHble (QYHKIUH, rpaduKd HEITMHEWHBIX
GYHKIMNA, OTAWYMS JIMHEWHOW (DYHKIMM OT HEIWHEWHOHW, HENMWHEHHBbIC ypaBHeHHs). s
MOCTpOCHUsI TpadUKOB PEKOMEHAYETCS HCMOJIb30BaTh TIpapUuecKuid  KaJlbKYIsTOp,

nanpumep, Desmos (https://www.desmos.com/). 3amaHusi BBIMOJHSIOTCSA (GpOHTANIBHO. B

mpouecce MOCTPOeHHs TpadUKOB YUYUTENI0 HEOOXOAMMO OPraHuM30BaTh OOCYXKJEHUE, B
Ipolecce KOTOPOro Kak pa3 M akTyalM3UpPYIOTCS 3HaHUS 1O MaTemartuke. [lanee yyammxcs
3HAKOMST C MOJIMHOMHAJILHOM perpeccueil B Xojae (PPOHTAIHLHOTO BBIMIOJHEHUS 3aJaHUs.
VYyamumcsi MOKHO MPEUIOKUTh CaMOCTOSATEIbHO HAMCATh KOJI JIs MIpe/ICKa3aHus 3HAYCHHUSI
HOBOM MOJENbI0 M TIOCTPOUTH I'paUKH MCXOAHBIX NAHHBIX U MOJETH. DTOT LIl MOXHO
BBITIOJIHUTH COBMECTHO.

Ha cnepyromux IByX ypokax ydaimiydecss 3HAaKOMSTCS C JIOTUCTUYECKOU perpeccueit.
Ha mepBoMm ypoke (Mozenb «mepeBepHyToe 00ydeHHe») 0OCYKIAI0TCSI OCHOBHBIE MOHSTHUS
(knaccudukanys, JOTUCTUYECKasE perpeccusi, IMHEHHbBIN Kilaccu(UKaTop, THIEPIIOCKOCTb,
OuHapHas kinaccuukaius, MylbTUKIaccoBas Kiaccugukanus). Pekomenmyercs mnpoBecTd
oOcyX/ileHHe TecTa, KOTOPBIM ydaliuecs JOJDKHBI ObUIM BBIMOJHUTH jJ0oMa. BaxHo, 4yTOOBI
KaX/Iblii BONPOC TECTa COMPOBOXKAAJICS KOJUIEKTUBHBIM OOCYKICHHEM U KOMMEHTapUsMH
yuutend. [lanee ywammecs 3HAKOMATCS C MaTEMATHUYECKUM ONHMCAHUEM JIOTMCTUYECKOU
perpeccun (ppoHTanbHas Oecela ¢ BHINOJHEHHWEM 3aJaHUl M HMX oOCyxaeHueMm). B

3aKIIIOYEHUE YUUTEIb OPraHu3yeT (POHTAIBHYIO0 paboTy y4yaluxcs 1Mo HOCTPOSHUIO MOJIENIH


https://www.desmos.com/

naHHbIX 00 Instagram-akkayntax. Ha crnegyromem ypoke (Monenb «II€peBEPHYTOE
oOy4yeHue») y4HMTeNb OpraHu3yeT (pPOHTAIbHOE OOCYXICHHE METPHK KauyecTBa
JIOTUCTUYECKONW PErpeccuu, ¢ KOTOPbIMHU ydallluecs MO3HAKOMUIIMCh CAMOCTOSITENIBHO MU
BBIIIOJIHEHUM JIOMAIlIHEro 3ajaHusi. Bo BTOpoll dYacTh ypoka YYMTENIb OpraHU3yeT
(bpoHTaNBHYIO pabOTy y4amuxcs MO MOCTPOSHHIO MOJENH JIOTHCTHUECKOW PErpeccuu s
Mpe/ICKa3aHusl M0 Pa3JIMYHBIM MPU3HAKAM BEPOSATHOCTU HIIEMUYECKOW O0JiIe3HM cepAla B
ommokaiimme 10 ner. Kak ¥ Ha mpeaplaymMX ypoKaX, YYWTENb BBINOJHSACT 3a/1aHUEC
MapajuleIbHO C YYalIUMUCS, KOMMEHTHPYs KaX/Ibli I1ar, IeMOHCTPUPYS CBOW SKpaH uepe3
MIPOEKTOP U 00CYKJ1ast 3Tabl MOCTPOEHUS MOJIENHN € YYAIIUMUCS OCPEACTBOM YTOUHSIOIIUX
BOIIPOCOB.

[locnennue nBe TEMbl STOro pasfefia MOCBAIIEHBI 3HAKOMCTBY C  MOJIENbIO
MalIMHHOTO 00ydeHHus «aepeBo pemieHui». Ha ypoke paccMaTpuBaroTCs Takue Ba)KHBIE
MOHATHS, KaK JepeBO PEIICHUM, 3JIEMEHThl JepeBbeB (KOpEHb, JIUCThS), TIIyOMHa JepeBa,
KaJHBIM anroput™m, aTpulyT pa3dueHus, sHTponus, Qopmyna llleHHOHa, BEpOSTHOCTH,
kputepuil [Lxunu. OOcyxaeHNe MOHATUNH PEKOMEHAYeTCS MPOBOAMTH B XOJE CIELUHaIbHO
OpPraHM30BaHHOM AMIAKTUYECKOW Urpsl. Ha BTOpoM 3aHATHMM y4aimiuecs MOJ PyKOBOICTBOM
YUUTENs CO3AAI0T JEPeBO PEUICHMH JUId 3aJaud Kiaccu(uKkanuu. 3aBeplaeTcs OCBOCHUE
pasnena «MamuHHOE OOydeHHE» BBIIIOJHEHHMEM HTOrOBOro IpoekTa «PemeHue 3agaun

kinaccupukanum» (Tema 2.10).

I[lnanupyembie pe3yJibTaThl OCBOECHHSI Y4eOHOI0 Kypca

[IpenonaBanue kypca «VIcKycCTBeHHBI HHTEIUIEKT» (0a30BbIif) HAmpaBiIeHO Ha

AOCTHIXKCHUEC TPEX I'PYIIT PE3YIbTATOB: JIMYHOCTHBIX, METAIIPEAMCETHBIX U IPEAMETHEBIX.

1-s rpyiima: (DOpMI/IpOBaHI/Ie Yy ydamerocsa MUpOBO33pCHUA, COOTBCTCTBYHOLICTO
COBPEMCHHOMY YPOBHIO PAa3BUTHA HAYKU U O6IJ_I€CTB3..

(DOpMI/IpOBaHI/Ie Y ydamerocsa HMHTEpeCa K NJOCTHIKCHUAM HAYKHU U
PE3YyIbTATHI TEXHOJIOTHH B 00JIaCTH HUCKYCCTBCHHOT'O MHTCIIJICKTA.

(DOpMI/IpOBaHI/IC Y ydamerocsa YCTaHOBKHM Ha OCMBICJICHHOC U
Oe3omacHoe B3aMMOACHUCTBHUE C TEXHOJOTHSAMH HU YCTpOﬁCTBaMH,
pCaIM30BaHHBIMU Ha  OCHOBC IMPpUHIUIIOB HCKYCCTBECHHOI'O

JJMYHOCTHBIC

HHTCIIJICKTA.
HpI/IO6p6TeHI/Ie OIIbITa TBOp‘IGCKOﬁ ACATCIIBHOCTU, OHHpaIOMGﬁCH
Ha HCIOJIb30BAaHHC COBPCMCHHBIX I/IH(I)OpMaI_II/IOHHBIX

TCXHOHOFHﬁ, B TOM YHUCJIC UCKYCCTBCHHOI'O MHTCJIJICKTA.




1.5. ®opMupoBaHUe y y4allerocsi yYCTAHOBKU HA COTPYAHUYECTBO
U KOMaHJHYIO paboTy TMpu peHIeHHUH HCCIeI0BATEIbCKHX,
MpOOJIEMHBIX U U300pETaTeNLCKUX 3a1a4.

2-51 rpymnmna:
MeTanpeIMETHbIC
pe3yIbTaThI

ITo3naBaTeabnblie YY /I:

YMenue paboTaTh c uH(popMmarluen, AHAJIM3HUPOBATH,
CTPYKTYpHUPOBATh MNOJYYCHHBIC 3HAHWA W CHUHTC3UPOBATH HOBBIC,
YCTaHAaBJIMBATb NPHUYHNHHO-CICACTBCHHBIC CBA3H.

YMeHue OOBSACHATH SIBICHHS, IMPOIECCHI, CBSI3M W OTHOIICHHS,
BBISIBIIIEMBIE B XOJE€ TO3HABAaTEIbHOW W UCCIEAOBATEIbCKON
NESITETHHOCTH.

VYMmenne ACIaTh BBIBOJAbI HA OCHOBC KPUTHYCCKOI'O aHalIn3a Pa3HbIX
TOYEK 3PEHHS, TOATBEPKIATh UX COOCTBEHHOMApryMEHTAlUEeH WK
CaMOCTOATCIIbHO MMOJTYUYCHHBIMU JJaHHBIMH.

YMeHune aHanu3upoBaTh/pedIeKCUPOBATh OMBIT UCCIEIOBAHUS
(TEOpeTHYEeCKOTro, SMIUPUYECKOTO) HA OCHOBE MPEITIOKEHHOU
CUTYallUH, TOCTABJICHHOMW 1IEJIH;

YMeHHe CTpOUTh pacCyJeHHUE Ha OCHOBE CPABHEHHUSI IPEIMETOB U
SIBJICHUT.

PerynstuBubie YY /:

YMeHnue 000CHOBBIBATH LIE€JIEBbIE OPHUEHTUPHl U MPUOPUTETHI
CCBIJIKAMU Ha IIEHHOCTH, yKa3bIBasi 1 000CHOBBIBAsSI JIOTUKY.
YMeHue niaaHupoBaTh HEOOXOIUMBIE JACUCTBHSI B COOTBETCTBUHU C
y4eOHOM M TIO3HABATEJIbHON 3aJauell M COCTAaBJISATH AITOPUTM HUX
BBITIOJTHEHUSI.

YMeHue omucheiBaTh CBOM OMbBIT, oGopMIIss €ro Ais Iepeaadd
JPYTUM JIIOJISIM B BHUJI€ TEXHOJIOTUH PEIIEHUs MPaKTUUECKUX 3a/1a4
OTIPEJIeNIEHHOTO KJ1acca.

YMmenue  BblOMpaTh U3 NPEAJIOKEHHBIX ~ BapHAaHTOB |
CaMOCTOSITEIBHO ~ UCKaTh  CPEIACTBa/pecypchl s pelleHus
3a[1a4M/IOCTHKEHUS  LeTM B XOJEe  MCCIeA0BaTeIbCKOM
JEeSITeNIbHOCTH.

YMeHue npuHUMaTh pelieHue B UTPOBOM M y4eOHOW CHUTyalluu |
HECTH 32 HETO OTBETCTBEHHOCTb.

Kommynukarususbie YY1

YMeHue B3auMOJICHCTBOBaTh B KOMaHJE, BCTyHaTb B JUAJIOT U
BECTH €rO0.

2.12 YmeHue cobOmoAaTe HOPMBI MYOJIMYHOW peud, perjiaMeHT B
MOHOJIOT€ U JHMCKYCCHH B COOTBETCTBHM C KOMMYHUKAaTHMBHOU
3a1a4en.

YMeHue omnpenenitbs CBOM NEMCTBUS U JEHCTBMS MapTHEPOB IS
IPOAYKTUBHON KOMMYHUKAIMH.

YMeHHe NpUXOAUTh K KOHCEHCYCY B JAMCKYCCHM WJIM KOMAaHIHOMN
paoore.




Y4yeOHO-TEeMATHYCCKHUH TIAH

Ne .. Ha3Banue pa3iena/TemMbl KosnuecTBo yacon
Oowmee Teopus IIpakTuka

1. Python 8 15 6,5

1.1. Drambpl pelleHHs 3aJadd  Ha 1 0,5 05
KOMITBIOTEpE

1.2. Pemienue 3a1au Ha KOMITBIOTEPE 1 1

1.3. OIHOMEpPHBIE ~ MAacCHBHI B 1 0,5 05
Python — croucku. Co3nanue
CITMCKOB U BBIBOJI 3JICMEHTOB

1.4. UccnenoBanne wu reHepauus 1 1
CIMCKOB. BBIUMCIICHHE CYMMBI
AJIEMEHTOB CITUCKA

1.5. CnoBapy W HMX OIHCAHHUE. 1 0,5 05
ITouck o cnoBapro

1.6. [TepeGop reMeHTOB clioBaps 1 1

1.7. Pemenue 3a7a4 C 1 1
WCTIOJIb30BAHUEM  CIIUCKOB |
cioBapeu

1.8. [ToBTOopenue. Mtorosas padora 1 1
«Maccussl B Python»

2. MaiuuHHoe 00yueHue 10 5 5

2.1. [TonaTre M BUABI MAIIMHHOTO 1 0,5 0,5
00y4eHUs

2.2. Anammus M BH3yalu3alus 1 0,5 0,5
JTAHHBIX

2.3. bubnunoreku MAIlIMHHOTO 1 0,5 0,5
00y4eHUS

2.4, Jlunelinas perpeccus 1 0,5 0,5

2.5. Henunelinbie 3aBUCHMOCTH 1 0,5 0,5

2.6. Knaccuduxanus. 1 0,5 0,5
Jlorucrudeckas perpeccus

2.7. Knaccuduxarpus. 1 0,5 0,5
Jlorucrudeckas perpeccus

2.8. HepeBbs pemenuil. Yacts 1 1 1

2.9. JlepeBbs periennii. Yacts 2 1 0,5 0,5

2.10. [Ipoexr  «Pemenne  3amaum 1 1
KJ1acCU(DUKAIII
UTOI'O 18 6,5 11,5




TemaTnuyeckoe MUIAHKPOBAHUE C ONPeAeICHUEM OCHOBHbIX BU0B Y4eOHOM

JEeATCJIbHOCTH
HaumeHnoBaHue Kparkoe conep:kanue Buabi yueoHoit
TEMbI NeATEeJIbHOCTH
1. Python
1.1. | Oramel pemenus | JIMHEWHBIA anropuT™, OJI0K- Ananumuueckas: aHaIN3
3a/1a4uu Ha | CXeMa, MaTeMaTHYecKue JBUKCHUS 0€eCIUIOTHOTO
KOMIIbIOTEpE OTIepaTophl, OTIepaToOp aBTOMOOWIIS; aHanu3
pUCBavBaHUs, PYHKITUU aIropuT™Ma JIBUKCHUISI
print(), input(), float(); aTamnsr 0OeCNUIOTHOTO  aBTOMOOMIIS;
pelieHus 3a1a4 Ha aHAJIW3  JTAloOB  pEeIIEHUs
KOMIIBIOTEPE, MOJETIb, 3a/1a4u Ha JIBUKECHHE
IrOpUTM, (popManu3alms, 0ecrUIOTHOTO aBTOMOOMJIS.
JIMHEHHBIN U Kommynuxayuonnas: OTBeTHI
Pa3BETBIISIFONIUIICS aTOPUTMBI, | Ha BOTIPOCHI YYUTENS, B TOM
yCIIOBHBIN oniepatop B Python, qucie npoOJIeMHbBIC
OJIHBIA Y HEMOJIHBIH (oOcyxknenue mo OIOK-cxeme
YCIIOBHBIH omnepaTop 9TaroB pElIeHUs 3aJaud Ha
[1K).
IIpakxmuueckas: pelieHue
3a1aun Ha JIBUKECHHE
OECIUIOTHOIO aBTOMOOMIIS, B
TOM  4YHCI€  COCTaBJICHHE
aIropuTMa, HalMcaHue KOJa;
COCTaBJICHUE OMHCaHUS
K@XIOro JTafna  peuieHus
3amaun Ha [IK (mo Oimok-
cXemam)
Peghnexcuenas: 3anonnenue
aucta pediaeKkcuu B KOHIIE
ypoka
1.2. | Pemenue 3agay Ha | [ToBTOpEHHE OCHOBHBIX Ilpakmuueckas: npe3eHTalus
KOMITBIOTEpE 6a3oBbIx oHsATHI Python, BBITIOJTHEHHOTO  JIOMAIIIHErO
U3YYEHHBIX paHee 3aaHus; yuyacTue B
BUKTOPHHE Ha MOBTOpPEHHE
6a30BbIX oHsATHI Python.
Peghnexcusnas. 3anonHeHHe
aucTa pediaexkcuu B KOHIIE
ypoka
1.3. | OngHomepHbIe CHHCOK, MaCCHUB, DIIEMEHTBI Ananumuvecxkas: aHaln3 U
MmaccuBsl B Python | crricka, MHIEKC sieMeHTa KOMMEHTHUPOBAHHE KaKJOro
— CIIUCKH. crucka, Meto sl .append u AIIEMEHTa TepMHHA
Co3nanue .S0It, MOJIOKUTENbHBIE U «CTIMCKW»; HAITUCaHHE KOJIa.
CIHUCKOB M BBIBOJl | OTpPHIIATEIbHBIC HHIEKCHI, Ilpakmuueckas:. HamvcaHue
JJIEMEHTOB cpe3bl MPOrpaMMBbI TSI XpaHEHUS U
00paboTku  JHaHHBIX 00
OIICHKaX M0 HCTOPUH 3a




TEKYILLYIO YETBEPTb;
BBITIOJIHCHUE 3aJaHni B
Jupyter Notebook 1o
CO3JIaHMIO CITUCKa subjects ¢
3JICMCHTaMHU.

Kommynuxkayuonnas: oTBETHI

Ha  BOIPOCHI YUHUTEJIS,
ydacTue B TpYIIIIOBOM
00CyXJIeHUU npu

BbINOJHEHUU 3A0AHULL.
Peghnexcusnas: 3anomHeHme
ucTa peQIIeKCUU B KOHIIE

ypoka
1.4. | UccnenoBanue u | Metoasr .append wu  .sort, | Anarumuueckas: a”aiaus
reHepanus dynxmmu Min(), max() u Mmeron | 3amaHuit " BOTIPOCOB;
CIIMCKOB. .count; CYMMHUPOBAHHC | HAIIMCAHHUEC Kozma npu
Brruucnenne JJIEMEHTOB CIIMCKA, LHWKI C | pelleHuH 3ajau.
CYMMBI 3a/ITaHHBIM yucioM | [Ipakmuueckas: BBITIOTHEHHE
3JIEMEHTOB moBTOpeHuii, omepatop for; | B  mapax /MuKporpymmax
CIIHMCKa reHepalus CIUCKa, OrepaTopbl | 3a/JaHHMH, B KOTOPBIX
for u if HE00X0 MO MIPUMEHUTH
KOMaH/Ibl, W3y4YEHHBIE JIOMa;
HaIlMCaHHE KoJa JUTSt
penieHus 3a1auu
CYMMHUPOBAHUSI  3JIEMEHTOB
CIIMCKA;  penieHue  3a1ad
(Hamucanue KO/J1a) Ha
TE€HEepaIuIo CIIHCKOB.
Kommynuxayuonnas: OTBETHI
Ha BOITPOCHI YUUTENA,
y4dacTue B IPYIIIOBOM
00CYXICHUHN npu
BBITIOJTHEHUH 3aJJaHUM.
Peghnexcusnas: 3anonnenue
nucTa pedieKCHu B KOHIIE
ypoka
15. | CnoBapu wu wux |Coucku, reHepanus CIUCKOB, | DkcnepmHas:
onucanue. llouck | cymmupoBanue 3JIEMEHTOB | B3aUMOIIPOBEpPKaA
10 CJIOBAPIO CIIMCKa, byHKIMS len(), | BBIMOIHEHHBIX ~ JTOMAIITHUX
CIIOKEHHE CIHCKOB; CIIOBapH, | 3aJaHHi, TOUCK OLIUOOK U UX
JNIEMEHTHI CJOBaps, KUY | | 000CHOBaHHE.
3HAUE€HHE, BBIBOJ DJIEMEHTOB | Ananumuueckas: aHaIu3
CJIOBapsi, TOUCK D3JIEMEHTOB B | BBHIIIOJHEHHBIX  JOMAIIHUX
cloBape 3aaHMid W 3aJaHUd 10

CO3JIaHHIO cioBapeu c
3aJJaHHBIMU YCIIOBHUSMH.
Ilpakxmuueckas: oOCyXJeHUE
OmMOOK, JOMYIIEHHBIX B
BBITIOJTHEHHBIX ~ JIOMAITHUX
3aJaHUsIX; MPOCMOTp H




0o0CyXJ€HHME  BHUJECOPOJIMKA
«CnoBapu»;
CaMOCTOSITEJIbHOE
BBIIIOJIHCHWE  3aJaHUM  Ha
co3janue cioBaps results ¢
npeIMeTaMu U YeTBEPTHBIMU
OLICHKaMU M cJoBaps AJs
HOMCKa OT3bIBOB 1o
¢unbmam; IIPOCMOTP
Buzeopoauka «llo ciosapro
MO>KHO OBICTPO UCKaTb» U
BBINIOJIHEHHE  3a/laHusl 10

BHJICOPOJIUKY.
Kommynuxayuonnas: OTBETHI
Ha BOHpOCI)I y‘II/ITeJ'IH,
ydacTue B IPYIIIOBOM
00CYXICHUHN pu

BBIIOJTHEHUH 3aJJaHUH.
Peghnexcusnas: 3anomnenue
nucTa peqIIeKCHU B KOHIIE

ypoKa

1.6.

[Tepebop
AIIEMEHTOB
cIoBaps

CnoBapp, CHHUCOK,
for m if, smement
KIII0Y,  3Ha4YeHHeE,

oTIepaTophl
cioBaps,
nepedop

clIoBaps MO KJIrouaM, IMepedop
CJIOBApS 10 3HAYCHUSM, METOIBI

keys, .values,
oneparopsi for u if

.items,

IKrcnepmuasi.
B3alMOIIPOBEpKa
BBINIOJTHEHHBIX ~ JTOMAITHUX
3aJaHuH.

Ananumuyeckas: aHan3

BBITIOJTHEHHBIX JIOMAIITHAX
3amaHuii  (aHAIM3  KOJa),
IIOMCK  OIIMOOK WM HX
00OCHOBaHME.
Ipakmuueckas: o0CyxaeHUE
OIMOOK, JIONMYIICHHBIX B
BBITIOJHEHHBIX JIOMAIITHUX
3alaHusIX (HalKMCaHWE KOJa);
OPOCMOTPp H  OOCYXJICHHUE
BUJICOUHCTPYKIIUU c
aHaJIN30M IIPUMEPOB
«IlepeGop JJIEMEHTOB
CIIOBaps»; CaMOCTOSITEIbLHOE
BBINOJIHEHUE 3a/1aHHi;
BBLIIIOJIHEHHE  3aJaHMii  Ha
NpUMEHEHHEe METO0B Keys,
.\values, .items; BbIoJHEHHE
MpakTH4YeCcKol  paboThl B
rpymrme (IBa 3aJaHus).
Kommynukayuonnas: OTBETHI
Ha BOIPOCHI YUUTEs,
ydyacTue BO  (PPOHTAIBLHOU
Oecene (yroyHeHHE TOHSATUI
CKITIOU», «3HAYEHUEY,




«QIIEMEHT CJIOBaps», a TAKXKE
BBISIBJICHHE OTJIMYUI CIIOBAps
U CHOUCKA) U TIpYINIIOBOM
00CyXJIeHUU npu
BBINOJIHEHUH 33/IaHUM.
Peghnexcusnasa: 3anonHenue
nucTa pedICKCHH B KOHIIE

ypoka
1.7. | Pemenwue 3ama4 ¢ Crucok, cpes, TOJIOKUTENbHAS | AHanumuyeckas: npu
WCTIOJIb30BAHUEM U OTpHIATEeNbHAS WHJEKCAIUs | BBITIOJHCHUH 3a/IaHUH.
CIIMCKOB U | DIEMEHTOB CITUCKA, METO]] IIpaxmuyeckas: npu
cioBapeu .append, reHepamus  CIHCKa, | BBIMOJHCHUHA BCEX 3aJaHHi
omepatopel for u if; cioBapp, | (MHIUBHIYaTEHO " B
JJIEMEHTHI CJIOBaps, KIIOYM | | MAKPOTPYIAX).
3HAYCHUs, BIOKEHHBIC CIIOBApH, | KoMMYHUKAYUOHHAS: OTBETHI
MeTo[ .items HAa  BONIPOCHI VUUTEIIA,
yyacTue€ BO (PPOHTAIBLHOM
ompoce 17§ TPYIIIOBOM
00CYXICHUHN pu
BBIIIOJIHEHUH 3aJaHUN.
Peghnexcusnas: 3anontenue
nucTa peqIIeKCHU B KOHIIE
ypoka
1.8. | [ToBTOpEHHUE. [TonsTus no kypcy «MaccuBbl B | Ananumuyeckasi. pu
Wtorosast pabora | Python: criicku u cioBapu» BBITIOJTHEHUH 3alaHui
«MaccuBbl B WUTOTOBOM KOHTPOJIbHOM
Python» paboTHI.
Ipakxmuueckas: npu
BBITIOJTHEHUH 3aJlaHui
HUTOTOBOM KOHTPOJIbHOM
paboTHI.
Peghnexcusnas: 3anonnenue
nucTa pedieKCHH B KOHIIE
ypoka
2. MamuHHOe 00y4eHue
2.1. | ITonarue u BUIBI HckyccTBeHHbIN UHTEJUICKT, | Anarumuueckas: npu
MalIMHHOTO MOJXO/I, OCHOBaHHBIH Ha | CPAaBHUTEIHHOM aHanmze
oOyueHus paBHIIaX, MAaIIMHHOE | TOJX0J0B 00yueHus C
oOyueHue, HUCTOpUS paA3BUTHUA | yuuTeleM u oOydeHHs 0e3
404 B urpax, cdepsl | yuutens; OpU OTBETax Ha
MPUMEHEHUS MAIIMHHOTO | BOMPOCHl M (PPOHTAIHLHOM
o0y4eHus; oOyueHue C | OOCY)XIeHUH BOINPOCOB IO
YUUTETIEM, oOyueHue 0e3 | mpe3eHTaluu.
yUuTeNs, 3ajgada perpeccud, | [Ipakmuueckas: npu
3amavya Kiaccuukanuu, 3agava | BHITIOJHEHUU 3aJaHu

KJIacTepU3allii, OTOOP JaHHBIX
VTSt MOJIENN MAaIIuHHOTO
oOyueHus

HPaKTUYECKOH paboTHI.
Kommynukayuonnas: OTBETHI

Ha  BOIPOCHI YUHUTES,
ydactie BO (POHTAIBHOM
00CyX/IeHIH npu




BBIIIOJIHEHUH 3aJaHUHN.
Peghnexcuenas: 3anonHeHue
aucTa pedIeKCUu B KOHIIE

ypoKa

2.2. | Ananms Marunnoe o0ydeHue ¢ | Ananumuueckas: TIpU TIOUCKE
BU3YaJTU3aIHs yYUTEJIeM, MallMHHOE 00y4eHHEe | OTBETOB Ha BOIPOCH B XOJ€
JAHHBIX 0e3 yuuTens, 3ajjaua perpeccui, | 00CYKJIEHHUsSI BbIIIOJHEHHOIO

3amada Kiaccu(uKaluy, 3a7adya | JOMallHeTo 3aJaHus, IpH

KJIACTEPHU3ALINH; OMOMMOTEKH | BHITIOJIHEHUHT 3a1aHUI

Pandas u Matplotlib, urenue | nmpakTuyeckoit pabOTHI.

TaOJIMIHBIX NaHHBIX, | [Ipakmuyeckas: npu

CTaTUCTHUYECKHE  IOKA3aTeNH, | 00CYKJIEHUN BBITIOJTHEHHOTO

MIOCTPOEHHE JHarpamMm JOMAIITHErO  3aJlaHusl; TpH
GpoHTAIBHOM  ompoce |
Oecene, TIpU  BBINOJTHEHUHN
3a1aHUI MIPAKTUYECKON
paboTHI.
Kommynuxayuonnas: oTBeTHI
Ha  BONIPOCHI YIUTEJIS,
ydyacTue BO (PPOHTAIBLHOM
00CYXICHUHN pu
BBIIIOJIHEHUH 3aJaHUN.
Peghnexcuenas: 3anonnenue
aucta pediaekcun B KOHIE
ypoka

2.3. | bubmuoreku MamnaHoe o0yJeHue ¢ | Ananumuueckas: OTBETHl Ha
MalIMHHOTO yuuTeneM W 0e3 yduTeNs, €ro | BOIpOcChl (aHAINU3 BOMPOCOB U
00y4eHUS MIPEUMYIIECTBA, MOCTAHOBKA | TIOWCK OTBETOB)

HeNnu M 3a7ay, aHalu3 JaHHBIX, | (POHTAIBHOU Oecenpl;

oOyuaromjas W TPEHUPOBOUHAS

BBIOOPKH, 3allaya perpeccuw,
3aaua KJIaccu(UKAIHH,
TECTOBass M  TPCHUPOBOYHAS
BBIOOpKa, nepeoOyveHue,
HEoOOyYeHUe,  ONTHMAaJIbHAs
MO/JICJb, KPOCC-BaJTUIaITHS;
oubmuoreka  Sklearn, »srambl
TIOCTPOCHHS MOJICITU
MAIIMHHOTO  OOy4YeHHSI Ha
Python

aHanu3 rpadukoB Mojeseit
MalIMHHOTO OO0Yy4YeHHs] MpH

BBITIOJTHEHUH 3alaHus
«IIpobnembr B  00y4YeHHH
MOJEIIN.

Ilpaxmuueckas: MMOUCK
OTBETOB Ha BOIIPOCHI
dbpoHTAIBHOW  Oecenpl |
BOIIPOCHl YUUTENS B XOJE
ypoKa.
Kommynurxayuonnas:
yyacTue BO (PpOHTAIBHOM
Oecene 1o  Marepuaigam
HpeabIAYILEro ypOKa;

y4acCTue B 06CY)KI[CHI/II/I npu
BBITIOJTHCHHUH 3aJaHus B

MUKPOTPYIIE M0 aHAIU3y
rpauKoB MAaIIMHHOTO
0o0y4eHusl.

Pegrexcusnaa: 3anoiHeHue
nucTa pedIeKCHH B KOHIIE




ypoKa

2.4,

JInneiinasa
perpeccust

[lonaTHe nMHENHOW perpeccuu,
neneBass (QyHKIUSA, JTHHEHHOE
YpaBHEHHE,
FOMOCKEIACTUYHOCTh  JAHHBIX;
CO3/IaHUE MOJCIH  JINHEWMHOM
perpeccun  Ha  Python ¢
noMoinpo Ooubmmorexk Pandas,
numpy u Sklearn

Ananumuueckas.: aHaJIn3
paboThl MOJENIU JIMHEHUHOU
perpeccun (monxbop
KOA((UIMEHTOB JINHEHHOIO
YPaBHEHUS C HECKOJIbKUMHU
IIEPEMEHHBIMMU); aHaIN3
3azad4, IIPEJICTaBICHHBIX
yUUTEJIEM, BBIOOp U3 HHUX
3a/1a4 perpeccuu; 3alaHue Ha
aHayn3 rpauKoB U BBIOOp U3
HUX TOTO, KOTOPBIN
COOTBETCTBYET MOJEIU
JIMHENHOM perpeccuu; aHaJIn3
TOYEYHBIX I'paUKOB U BBHIOOD
cpenu HUX HaOopa ITaHHBIX,
MOJAXOJIIEr0 JJisi pelIeHus
3aJa4uy JIMHEWHOU perpeccuy;
CO3/1aHNe MOJIEH
MalIMHHOTO OOy4YeHHsl Ha
Python.

Ipakxmuueckas: pelieHue
3amad = Ha  BeIOOp (W3
MPEJICTABICHHBIX  yYUTEIIEM
3a/1a4) perpeccuu; Ha BBIOOP
Habopa JTAHHBIX (o
rpadukam), TOIXOIAIINAX TS
peuieHus 3aja4yv  JIMHEHHOMN
perpeccuu; Co3aHue MoJIeH
MalIMHHOTO OOy4YeHHsl Ha
Python: MOJIENb
Mpe/ICKa3aHus 1eH Ha
KBapTUPbl B 3aBUCUMOCTU OT
pa3IMYHbIX TaPaMETPOB.
Kommynuxayuonnas:
yuyactue BO (ppoHTaIBEHOM
00CyXIeHUU OCHOBHBIX
BOIIPOCOB TE€MbI — JINHEUHOU
byHKIMM W JIMHEWHOTO
ypaBHEHHUA, KOTOpBIE YyXkKe
U3y4aJIuCh B Kypce
MaTeMaTHKU;  OOCYyXJIeHHue
3aJa4 1o rpadukam.
Pegnexcuenas: 3anonHeHue
aucta pedaexkcuu B KOHIE

ypoKa

2.5.

Henuneiinrie
3aBUCUMOCTH

Coznanue, obydeHue M OIEHKA
MOJEIIM JIMHEMHOW perpeccuy,
BU3yaIM3alysl  JaHHBIX  Ha
Python; nenuueitnble QyHKIMH,

Ananumuueckas: — CO3J0AHUE
MOJEJIH JIMHEUHOU pPEerpeccuu
Ha  OCHOBAaHMM  IIPOCTOU
TaOIMIBI € JAHHBIMH O




rpaduKu
HIOJIMHOMHUAIIBHOEC
npeoOpa3oBaHue
perpeccun

b yHKIIHIA;

JIMHEWNHOU

3apIuiaTax COTPY/IHUKOB,
HaxXOJSIMXCSl Ha  pa3HbIX
JOJIKHOCTSIX; HalucaHue
KOJa.

lpakmuueckas: pelieHue
3a/a4 Ha CO3/IaHu€ MOJIENH
JIMHEWHON perpeccuu,
OTBETHI Ha BOIIPOCHI YUUTENs
(moBTOpEHKE Marepuaia
MaTEMaTHKH);  BBIIOJHEHUE
3a/1aHus Ha
MOJIMHOMHAJIbHYIO
perpeccuto, HalMcaHue Koja
JUIS TIpe/ICKa3aHus 3HAUCHUSI
HOBOH MOJCJIbIO u
IIOCTPOEHUE rpadukoB
UCXOJHBIX TaHHBIX U MOJEIH.
Kommynuxayuonnas:
ydyactue BO (PpOHTAIBLHOM
00CYXJCHHH, OTBETHl Ha
BOIIPOCHI YUUTEIIS.
Peghnexcusnas: 3anonnenHue
aucta pediaekcun B KOHIIE

ypoKa

2.6.

Knaccuduxkarnus.
Jloructnueckas
perpeccust

Knaccuduxarus,
JOTHCTUYECKast perpeccus,
JIUHEHHBIN KiaccudukaTop,
TUTIEPIUIOCKOCTb, OuHapHas
KJaccudukanus,
MYJIbTHKIIACCOBAsI
KJIaccuUKaIHs;
ypaBHEHHE,

JIMHEHHOE
K02 PUITUEHTHI
JUHEHHOTO ypaBHEHUS,
pacroJjioKeHue TOYKHU
OTHOCHTEJIBHO TPSMOM, OTCTYII
o0BeKTa; co3ganue, ooyueHue u
OIICHKA MOJIEIH JIOTHCTHYECKOM
perpeccuu

Ananumuueckas: HIOMCK
OTBETOB Ha  MPOOJIEMHbIE
BOMIPOCHI W pEIICHHE 3ajad
Ha JTane 2 ypoka.
Ilpakmuueckas: OTBETHl Ha
BOIIPOCHI, MOJ00p NPHMEPOB
3amaq KJIacCH(pUKaIH;
OTBETHl HA  MpOOJIEeMHbIC
BONPOCHl TpU  OOBICHEHUH
HOBOTO MaTepuala; perieHue
3a1a4 = Ha 3aKperuIeHHe
HOBOT'O Marepuayia Mo TeMe;
ydactie BO  ()pPOHTAIBHON
paboTte Ha sTane 3 ypoka.
Kommynuxayuonnas:
ydacTue B 00CYKICHHH TECTa
U OCHOBHBIX TMOHSATUI TEMBI,
OTBETHI HA BOIIPOCH! YUUTEIIS.
Pegnexcusnas: 3anoHeHue
aucta pedekcuu B KOHLEe

ypoKa

2.7.

Knaccugukarms.
Jloructrueckas
perpeccust

Marpuna omuboK, METPUKU
Ka4yecTBa JOTUCTUYECKOH
perpeccum, MO/IEITb
JOTHCTUYECKON perpeccuu Ha

Python

Ananumuyeckasi: MOUCK
OTBETOB HA BOMPOCHI YUUTEINS
npu  OOCYKIEHHUH METPHUK
KayecTBa JIOTHCTHYECKON
perpeccun; caMmoCTOSITEIbHOE




COCTaBJICHUE MOJEIU
JOTUCTHYECKOW  perpeccuu

JUIs IIpeJICKa3aHus
BEPOSITHOCTH ~ MILIEMUYECKOU
0osne3Hu cepaua B

ommxkaiimme 10 ner mo
Pa3TUYHBIM TPU3HAKAM.
Ilpakmuueckas: OTBETHI Ha
BOIIPOCHI YVAUTEIS;
CaMOCTOSITEIbHOE
COCTaBJICHUE MOJIENH
JOTUCTHYECKOW  perpeccuu
TUTST MIpeICKa3aHUs
BEPOSITHOCTH B OJMKauIIme
10 JeT UIIIEMHYECKOM
0oJie3HN cepaia 1o
Pa3IMYHBIM ITPU3HAKAM.
Kommynuxayuonnas:
ydyactue BO (PpOHTAIBLHOM
00CYXICHUHN METPHK
Ka4yecTBa JIOTUCTUYECKOM
perpeccun.

Peghnexcusnas: 3anonnenue
nucTa pedIIeKCUU B KOHIIE

ypoKa

2.8.

JlepeBbs penieHuil.
Yacrs |

JlepeBo  pellleHHil, 3IEMEHTHI
JEpEeBbEB:  KOPEHb,  JIUCTHS;
rTyOnHa JiepeBa, YKaIHBIA
aNTOpUTM, aTpuOyT pa3OueHus;
sHTponusi, ¢opmyna IlleHHoHna,
BEPOSITHOCTh, KpuTepuid [[unu

Ananumuueckas: TIOHCK
OTBETOB Ha BOIPOCHI YUUTEIIS
npu  OOCYKIIEHUH METPUK
KavyecTBa JIOTHCTUYECKOM
perpeccun; CaMOCTOSTEIIEHOE
COCTaBJICHUE MOJICIH
JOTHUCTUYECKOH  perpeccuu
VTSt npeCcKa3aHus
BEPOSTHOCTH B Oimkaifimme
10 JeT UIIEMUYCCKOM
00J1e3HH cepana 1o
Pa3IMYHBIM MPU3HAKAM.
Ilpakxmuueckas: OTBETHI Ha
BOIIPOCHI YUUTEIIS;
CaMOCTOSTEIBHOC
COCTaBIIEHUE MOJETHU
JIOTUCTUYECKOM  perpeccuu
VTSt MpeICKa3aHus
BEPOSITHOCTH B Onumxkaiiiue
10 JeT MIIEMUYECKOU
6011€3HU cepaua 1o
pa3InYHBIM MPU3HAKAM
Kommynukayuonnas:
yuyactue BO (ppoHTaIBEHOM
00CyXJIeHUH METPHK




KauecTBa JIOTUCTUYECKOU
perpeccuu;
Peghnexcusnas: 3anomHeHue

nucTa pedIeKCHH B KOHIIE
ypoKa

2.9.

JlepeBps penieHui.
Yacts 2

Ananumuueckas: coCTaBlIeHHE
ajropuTMa
MIPUHATUS pemienuil (Ha
IpuMepe UTPBbI); aHATIN3
yueOHBIX MPHUMEPOB JepeBa
peLIeHui.
Ilpakxmuueckas: ydyacTue B Urpe
Ha aHaJIM3 aJTOpUTMa MPHUHITHS
pEeLIEHU C TOMOUIBIO JIEPEBLEB;
WCCIIeZIOBaHNE KpUTEpHEB
3 dexkTuBHOCTH pa30MeHUs Ha
pUMepax.
Kommynukayuonnas:
ob0cyxeHue
BBITIOJTHEHU U 3a/IaHui B
MUKpOTpYIINEe;  OTBETHI  Ha
BOIPOCHI yUYHUTENS. y4YacTHE BO
(bpoHTATILHOM

npu

00CYyXIIEHUN.
Pegrexcusnas: 3anonnenue
nucTa pedIeKCHH B KOHIIE

ypoKa

[IpoekT «Pemienue
3a/1aun
KJ1acCU(UKAIIUN

MammHHOe
YUUTEIICM,
Kiaccuukanuu,
OIIEHKHU

o0ydeHne c
3ajada
METPUKHU
KavyecTBa
KJ1accu(UKaIH, ITaIbI
pa3paboTku MOJIeIT!
MAIIMHHOTO OOYUYCHHS, aHaJIN3
JIAHHBIX, CO3JaHUE U OOyuYeHHE
MO/JICIIH,
oreHka 3(hPEKTUBHOCTH PabOTHI
MO JICJIN

Ananumuueckas:
llpakxmuueckas:
Kommyrnuxayuonnas:

Peghnexcusnas: 3anonnenue
nucTa pedieKCHH B KOHIIE

ypoka

MarepuajibHO-TeXHUYECKOe o0ecredeHmne

B y4eGHO-MeTOqMUECKHI KOMIIJIEKT BXOAAT CIIEAYyIOLIMe METOAUYECKHE U yueOHbIe
MaTepuabl:
IIporpamma kypca «/ckyccTBeHHBIH HHTEIIEKT» (0a30BBIi) I CTapIIel IIKOJIbI

(10—11 kmaccsl),

Metoauueckue PCKOMCEHAAINU JIS YIUTECIIA,
HJ'IaHLI-CLIeHapI/II/I YPOKOB.,

OHOpHLIe IMPE3CHTAINH,

Martepuansl K IporpaMMe, CoJIeprKalliie 3a1aHus sl IPaKTUYECKON U
CaMOCTOSATENIbHON paboThl 00yUarOIUXCs,
PaznaTouHblif MaTepua ¥ CChUIKM Ha HEOOXOIMMbIE TIPUIIOKEHUS JUTSI TPAKTHYECKUX
paboT, pa3MelIeHHbIE B IUIaHAX-CIIEHAPUAX YPOKOB.
TexHuyeckue cpeacTBa 00yueHus (IpH HAJTHYUH HEOOXOIUMBIX CPE/ACTB)
e KommbroTepsl WM HOYTOYKH, MOAKIIOYeHHbIE K IHTepHeTy,

o MynbTUMEAUIHBIN IPOEKTOD,

Ckanep, npuHTep.
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