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IosicHuTeILHAA 3ANTUCKA

[Iporpamma kypca «VCKycCTBEHHBIM MHTEIIEKT» (0a30BbIi) pa3paboTaHa B COOTBETCTBUU
¢ nemsiMu (eaepanbHOro npoekta «McKycCTBEHHBIN MHTEIUICKT» HAIIMOHAIBHOW TIPOTPaMMBbI
«udposas sxonomuka Poccmiickoii @eneparuu», a Takxke mnpuHsatod B 2019 rTomy
HarmonanbsHOM cTpaTeruu pa3BUTHS UCKYCCTBEHHOTO MHTEIUIEKTA. B "mcie MpHOpUTETOB BO BCEX
9TUX JOKYMEHTaX BBIJEISETCS IOATOTOBKA  KBAIM(UIMPOBAHHBIX KagpoB B  cdepe
UCKYCCTBEHHOTO HMHTEIICKTa, CO3/IaHue 00pa3oBaTeIbHBIX MPOTrpaMM, pa3paboTKa W BHEIPECHUE
MOJIyJIe 0 HMCKYCCTBEHHOMY HWHTEIUICKTY B paMKaxX OOpa30BaTENbHBIX MPOTPaMM JUIsI BCEX
ypoBHEH o00pa3zoBaHMs, BKJIIOUash cpenHee oOmiee oOpazoBaHHe. VICKYCCTBEHHBIH MHTEIIEKT
CErofHsI — 9TO OCHOBAa HE TOJBKO PA3BUTHS MPAKTUYECKH BCEX OTPACICH SKOHOMHKH, HO H
NOCTPOCHHUST KOHKYPEHTOCIIOCOOHOH 9SKOHOMHKHM B IIeJoM. MHTerpamusi HMCKyCCTBEHHOTO
MHTEJUIEKTa B pa3liMdHble Cepbl M OOJIACTH ACATEIBHOCTH YEIOBEKA YK€ CErofHs Tpedyer
c(hOpPMUPOBAHHBIX y PAaOOTAIINUX CIEIUATMCTOB TOTOTHUTEIHLHBIX KOMIIETECHITNH, CBSI3aHHBIX C
YMEHHUSIMH  aHAIM3UPOBATh, BHU3YyalU3WpoBaTh M 00pabaThiBaTh [aHHBIC, CTABUTh 3aJlayl
CHUCTEMaM MCKYCCTBEHHOI'O HWHTEUIEKTa M 00ydaTh HX. [l03TOMy CTONIb BaKHO YK€ B IIKOJIE
HauuMHATh (OpMUpOBaHWE TIPEACTABICHUA O MHOTOOOpa3MM TMOIXOIOB B  pa3paboTke
UCKYCCTBCHHOTO HHTEJUICKTa, WX BO3MOXXHOCTSX U OTrPAaHUYCHHAX, a TaKKe yMCHUU
NPOEKTUPOBAHUS W peaju3alliid HECIOXKHBIX MOJeNeld MAIIMHHOTO OOYy4YeHHs, Halpumep, Ha
Python.

Mecrto kypca «McKkyccTBeHHBIH HHTeJUIeKT» (0a30BblIii) B yueOHOM IJIaHe.
Kypc «HckyccTBeHHBINM MHTEIUIEKT» (0a30BbIi) — 3TO KypC BHEYPOUHOU ACATEIBHOCTH IS

oOyuaromuxcst 10-11 kmaccoB. Ypoku no nepomy paszzeny (Python) Moryt ObITh BCTpOEHBI B
YPOUHYIO JEATEIHHOCTh, €CIM COXPAHSIETCS MPEEMCTBEHHOCTh JIMHUU SI3bIKA TIPOTPaAaMMUPOBAHUS
Python ¢ ocHoBHO# 1mIKOJIOH, BTOpO# pasnen (MammHHOEe 00ydeHHe) MOXKET OBITh NEPEHECeH Ha
BHEYPOYHYIO JIEATEIEHOCTb.

CrpykTypa yueOHOro Kypca.

Yuebnblit Kypc «McKyccTBeHHBINH HHTEIUIEKT» (0a30BbIi) BKIIIOYaeT aBa pasaena: Python u
«Mawunnoe obyuenue». Kaxaplii U3 3THX pa3AesioB MPOJOJKAET JBE OJHOUMEHHBIC JIMHHMU:
nepBas — JIMHHUS s3blKa mporpaMmmupoBaHus Python, ocBoenue 0a30BbIX OCHOB KOTOPOTO
HAUYMHACTCS B OCHOBHOM IIKOJIE; BTOpas — CKBO3HAs JIMHUS MAIIMHHOTO OOYYEHUS, C KOTOPhIM
yJaluecsl BIEpBbIe 3HAKOMATCS B paMKax Kypca
«3HaKOMCTBO C HWCKYCCTBEHHBIM HHTEIUICKTOM» [UIS HAa4daJlbHOW WIKOJIBl W TPOJOJDKAIOT
yriIyOJeHHOe M3y4eHHE B OCHOBHOW M CTapuIel HIKOJaX C y4eTOM BO3PAaCTHBIX OCOOEHHOCTEH
yUaluxcs, UX HHTepecoB M moTpeOHocTel. Kaxkaplii paszen Kypca BKIIOYAeT TEMBI: pas3fel

Python — 8 tewm, pa3aen Mammanoe o0yuenne — 10 tem. M3yuenue kaxaoro



paszena HaYMHACTCS C TEMbl MO AKTyallU3allid 3HAHUH W YMEHHH, COPMHPOBAHHBIX B
OCHOBHOM IIIKOJIE, a 3aBEPIIACTCS BBITIOJTHEHHEM HTOTOBON KOHTPOJIBHOM pabOTHI MO pa3 ey
(TepBbIii pa3zien) Uik BHIMOTHEHUEM MTPOEKTa (BTOPOH pasnien).

IpuHounsl ordopa coaep:kaHusi. B ocHOBe 0TOOpa U CTPYKTypUpPOBaHHS
COJIepXKaHUsI OOYYCHUS MOJIOKEHBI KIIACCUYECKHUE TIPUHIIMITBI JUIAKTUKU: TPEEMCTBEHHOCTbD,
HETPEPHIBHOCTh U IEIIOCTHOCTh, HAYYHOCTh U JIOCTYITHOCTbD, TIPAKTUKO-OPUEHTHPOBAHHOCTb.
[IpuHIMI TPEeeMCTBEHHOCTH, KaK YK€ OTMEUYAJIOCh BBIIIE, PEATH3YEeTCS Yepe3 YCTaHOBICHHE
HEOOXOJIMMBIX CBsI3el MEXIy colepanuem oOydenus no asym juausMm (Python u
«MarmHHOe 00ydYeHHe») Ha Pa3HBbIX CTYICHSX W3YYCHHS, a TAKXKEe Yepe3 COICPKATEIBbHYIO
B3aMMOCBSI3b MEX/y OTIICIBHBIMUA TEMaMH | pazaesnaMu Kypca. C 3TUM MPUHIUTIOM CBSI3aHBI
MPUHIUIBL HETPEPHIBHOCTH W EJIOCTHOCTU. [IpMHIMI HEMpPEepBIBHOCTH TMpPEAToIaraet
IIPEEMCTBEHHOCTh OOYYEeHHsI Ha BCEX CTYNEHAX Ha YPOBHE METOIOJOTHMH, COACPXKAHUS U
MeToauku. IIpm 3TOM K 3aBepiieHHI0 OOy4eHHUs MO KypCy y YdYalluxcs JOJDKHO OBITh
chOopMHUPOBAHO IIEJIOCTHOE TMPEACTABICHHE O MAaIIMHHOM OOydeHHMH u cdepax ero
MPUMEHEHHS, YTO COCTAaBJISCT CYIIHOCTh TPHUHIMIA IEJIOCTHOCTH. [IpuHIMII HayYHOCTH
IpeanojaraeT  BBHIIOJHEHWE KaK MHUHUMYM  HECKOJNBKMX  TpeOOBaHMN:  HaydyHOU
JOCTOBEPHOCTH COZAEpKaHUs 00y4eHHs, IEMOHCTpaluy (aKTOB M SBJICHUN B MX Pa3BUTHUH,
3HAaKOMCTBAa yYalllUXCsg C METOJaMH HAyYHOTO IIO3HAHHMA. OTOT NPUHIUI TECHO
B3aMMOCBSI3aH C MPHHIUIIOM JOCTYMTHOCTH W TPAaKTUKO-OpUeHTHpoBaHHOCTH. ConepkaHue
Kypca pa3paboTaHO C y4eTOM BO3PACTHBIX OCOOEHHOCTEH ydamuxcs, ¢ OMOpoil Ha 3HAHUS U
yMeHusi, cOpMHUPOBAHHBIE TIPU 00yueHNH MaTeMaTuke U uHpopmaTuke. IIpu sTOM HayuHas
JIOCTOBEPHOCTh COZCPIKAHUSI 00ECIICUNBACTCS JIOCTYITHOCTBIO, HATJISTHOCTBIO HU3JIOKCHHUS, a
TaKXKE TPUOPUTETOM TMPAKTHKH, KOTOpas pealn3yeTcs dYepe3 CHUCTeMy NpaKTHUKO-
OPHEHTUPOBAHHBIX 3aJaHU  MEXIPEIMETHOTO  XapakTepa (MaTeMaTuka, (U3MKa,
OuoJsiornsl) WM CBSA3aHHBIX CO MIKOJOH. Hampumep, 3amada Ha pacyeT IMyTH TOPMOXKCHHS
oecriotHoro apromobmst (Tema 1.1)

®opMbl, MeTOAbI M TexHoJoruu o0ydenusi. OCBOEHHME BCEX TEM Kypca
npeanojaraeT — OpraHuzanuio  (POHTAJIBHOH W TPyNImoBOH  paboOTBl  ydaluxcs.
[IpeumyniecTBeHHO pormanvHas paboma peanu3yeTcs: Ha MEPBOM dTare ypoka — dTare
MIPOBEPKH BBITIOJHEHUST JIOMAITHETO 33/IaHUSl M aKTyalM3allld 3HAHWH, a TaKKe Ha dTare
3aKpeIuieHus] 3HaHWW. [pynnoeas paboma OpraHU3yeTCs] NPEUMYIIECTBEHHO Ha JTare
3aKpEIUICHUS] 3HAHWW TIPU PEIICHUU 3aJ1aHul, B OTIEIBHBIX CIlydasX — Ha J3Tare MPOBEPKU
BHITIOJIHEHHSI JOMAIIHETO 3aJaHusi W aKTyalu3alud 3HaHWid. MeTonsl npobiemHo-
pazeusaroueco 0OyyeHus WCTOIB3YIOTCS Ha dTare U3JI0KEHUS HOBOTO COJIEPXKAHUS MO TeMe
U €ro 3aKpeIuIeHUs 4Yepe3 CHCTEMY IpOOJIEMHBIX BOIPOCOB MO TEME, IONOJHHUTEIbHBIX

YTOYHSIIOUIUX MPOOJIEMHBIX BOIMPOCOB U BBHINOJIHEHHUE MPOOIEMHBIX 33JaHUM.



JIONOJTHUTENBHBIM METOJNYECKUM IOAXOJOM SBIISIETCS MOJECIb «nepegepuymoe o00yueHuey,
KOIJa ydalluecs CaMOCTOSITENIbHO U3y4aloT TEOPETHYECKUM MaTepual J0Ma, a Ha YpPOKe
IIPOXOJUT €ro o0CyxJaeHue B popmare (HpOHTAIHLHOM Oecebl U 3aKpeIyICHUE Yyepe3 peleHe
3ama4 B MUKporpymnmnax (1o 4—5 denoek). [Ipu opranuzanuu ypoka mo MoJeIu
«MIEPEBEPHYTOE OOYYEHHME» PEKOMEHIYeTCs IPOBOAUTH €ro JABYM YUHUTEISM, 4YTO
3HAYUTEIbHO NOBBICUT 3(()EKTUBHOCTh ypOKa, OCOOEHHO B YacTH OOCYXJEHHUs y4yeOHOro
MaTepualla, CaMOCTOSITEIbHO OCBOCHHOIO YYaIIMMHUCS J0Ma C IOMOIIBIO BHAECOYPOKOB.
Pexomenyetcst, 4TOOBI B 00CYKACHUU MPUHSIIN y4acTUE BCE YJaluecs.

[Tpu ppoHTaIEHOM BBINOJIHEHUH 33aHUSI YIUTEIIO PEKOMEHIYETCS BBIIOIHATh
3a/laHu€e MapaUIeNIbHO C yJalllUMUCS, KOMMEHTHUPYS KaXblil 11ar, JEMOHCTPUPYs CBOU
9KpaH 4epe3 MPOEKTOp U 00CYXkJ1as BBINOJHEHHE 33JJaHHs C YYaIllUMHUCS ITOCPEACTBOM
YTOUHSIOLINX BOIIPOCOB.

B KoHIIE KaX10r0 YypoKa IPOBOAUTCS 00s13aTeIbHAs peghiexcus.

Copepxanue Kypca

Pasgen Python
Pemenne 3aga4 Ha komnbloTepe. Ha nepBeix AByX ypokax mo teMaMm 1.1 «3Otarsl

pemieHust 3a7ayd Ha KommbioTepe» M 1.2 «PemieHue 3ajay Ha KOMIIBIOTEPE» ydalluecs
MO3HAKOMSTCSl C JdTallaMd PEIICHHs 33j]ad Ha KOMIIBIOTEPE, aKTyaJM3UPYIOT 3HAHUS 10
COCTABJICHUIO JIMHEHHBIX W PAa3BETBICHHBIX AJITOPUTMOB, TIOBTOPSIT OCHOBHBIC OTIEPATOpPHI H
¢bynkiuu Python, akTyanu3upyloT 3HAHMS W YMEHHs HAIMCaHHWs OPOTPpaMM Ha S3bIKE
nporpammupoBanus Python, cpopmupoBannbie B 8 kinacce.

[lepBbIit ypoK CTpOUTCS Ha pelieHHH (QU3MUYECKOW 3ajayd Ha JBWXKEHHE. VIMEHHO mnpu
00CYXIIEHUH 33/Ia4YHON CHUTYalllH, XOJla PEIICHHS 3a[[a4d YIUTEIh TMOOMIPSIET yJalluxcs Ha
CaMOCTOSITEIIFHOE COCTABIICHHE allTOPUTMa PEUICHMs 3a/a4H C MOCIEIYIOUINM HaluCcaHueM
Kojia mporpaMMmbl. Bo BTOpol yacTu ypoka y4yuTeldb COBMECTHO C YYalIMMHUCS B paMKax
(bpoHTaIBHOM Oeceabl U MHAUBUAYAIbHON pabOThl COCTABIAIOT OJOK-CXEMY 3TalOB pEIIeHUs
3a7la4l Ha KOMIIBIOTEpE U €€ omucaHue. Bropoil ypok, «PemeHne 3agad Ha KOMIIBIOTEPE,
MOJHOCTBIO TOCBSAIIEH TOBTOPEHMIO s3bIKa TporpammupoBanus Python B dopmare
BUKTOPHHEI.

MaccuBbl B Python. JIBa ypoka mo temam 1.3 m 1.4 moCBsIICHBI JalbHEHIIEMY
n3ydeHuto crnuckoB. Ha mepBom ypoke mo teme 1.3 «OmgHomepHble MaccuBbl B Python —
cnucku. Co3/laHNe CIHCKOB M BBIBOJ 3JIEMEHTOB» aKTYAIM3HPYIOTCS 3HAHHS YYAITUXCS IO
CTpyKTypaM jaaHHbIX B Python u3 pasnena «AHanu3 naHHBIX», H3yd4aeMoro B § kiacce. JTo
MPOUCXOIUT B TMPOLECCe PELICHUs YYallMMHUCSH MpOOJIEMHON 3ajaud [0 HAMHCAHUIO
MpOTrpamMMbl ISl XpaHeHHs W 0OpabOTKHM JaHHBIX 00 OIICHKAaX IO HCTOPUH 33 TEKYIIYIO

4yeTBepTh. B pamMkax rpynmnoBoil W WHAUBUAYATbHONW pabOTHl ydyalluecsl BBIIOJIHSIOT



yIpaXHEHUS U 3aJlaHusl MO HAIMMCAHUIO JJIEMEHTOB KOJia C TOCJIEeAYIOIIeH MpOBepKOH U
obcyxnernnemM. Ocoboe MECTO B ATOM ypOKE 3aHMMAET BBIMOJHEHUE MPAKTHYECKON pabOThI
M0 CO3JIaHHIO CIHCKA subjects CO CIeIyIOMUMH dJIEMEHTaMU: UCTOPUS, JIUTEpaTypa, GU3nkKa,
OWoJIOrusl, MaTeMaTWUKa, AHTIMHACKUN SI3BIK, PYCCKUH $3BIK, MH(MOpPMATHUKA, XUMHSI. ITO
3aKJTIOUYUTEIBHOE 33JJaHUE, KAUeCTBO BBIIIOJIHEHUSI KOTOPOTO OIpeesseT YPOBEHb YCBOCHUS
yueOHOTO Marepuana Ha ypoke. Ha ypoke mo teme 1.4 «MccrmemoBanue W TeHeparus
CIIUCKOB. BpIuMciieHne CyMMBbI 3JIEMEHTOB CIHCKa» Y4YalllMecs 3aKpeIuIsioT 3HAHUA TI0
MeToAaM paboThl CO CIUCKaMH, aKTyaJU3UPYIOT 3HAHUS MO LHUKIUYECKUM aIrOpUTMaM U
orepaTtopy for /uist HaX0XKIEHUs CYMMBI 3JIEMEHTOB cliucka. Ha mocneaneM stame ydamuecs
y4daTcsi TeHepUPOBaTh CIIHUCKH C 33JaHHBIMHU MMapaMeTpaMy 3JIEMEHTOB Ha MpPUMeEpEe pelleHus
KOHKpeTHOH 3aiaun. CienyeT oOpaTUTh BHUMaHUE Ha OCOOCHHOCTh YpOKa 10 3TOH TeMe: 3TO
peanu3aiysi MOJIEH «IIePeBEPHYTOE 00yUeHHUEY.

JBa ypoka no temam 1.5 u 1.6 nocssiieHsl n3ydeHuto cioBapeii. Ha nepsom ypoke 1o
teme 1.5 «CnoBapu u ux onucanue. [lonck mo cioBapro» ydamuecsi 3HaKOMSITCSI ¢ HOBOM
CTPYKTYypoil maHHBIX B Python — crnoBapssmu. B 3aBuCHMOCTH OT YCIOBHI yYHUTENIb MOXKET
OpraHM30BaTh MHAWBUIYAJIbHBIN, TPYNIOBOM WIM KOJUJIEKTUBHBIM MPOCMOTpP BUICOPOIIHKA.
OcHoBHOE — 93TO Tocheayiolee (pPOHTAIbHOE OOCYXKIEHHE BHIIEO U BBITIOTHEHHUE
yIpaXHEHUA W 3aJaHuil 1O COCTaBIIEHUIO CJIOBaps results ¢ mpeameramMu W 4ETBEPTHBIMU
OLIEHKAMH, a TaK)Ke CIIoBapsi MOVie, KiIfouaMd B KOTOPOM OyayT Ha3BaHUs (HIBMOB, a
3HAUEHUSIMU — KpaTKue OT3bIBBI K (prmibMaM. Ha BTOpoMm ypoke mo Teme 1.6. «Ilepebop
JJIEMEHTOB CJIOBaps» ydalllhecs 3HAKOMSTCS C HOBBIMH METOAaMH Tiepedopa dSIeMEHTOB
cnoBaps .keys, .values, .items. Ha mpomuiom ypoke oHH yKe BBIOJIHSIIN Mepedop U MOUCK,
HO Ha JaHHOM YpPOKE€ OHHU 3HAKOMSATCA C 0oyiee ONTUMAaJbHBIMH crioco0amMu mepedopa ¢
noMoInei0 MetoaoB .Keys, .values, .items. AxTyanusanus 3HAHUH, TMOJy4EHHBIX Ha
MpEeABIIYIIEM YpPOKE, 3aKpEIUICeHME HOBBIX 3HAHUW TNPOUCXOJUT B XOJ€ PEIICHUS
MPAKTUYECKUX 3aJaHuil ¢ MOocleqyromuM GpOHTANIBHBIM OO0CYXIeHHeM. B  3akitoueHue
ypOKa MpOBOAUTCS MpakTuieckas paboTa B MUKporpymmnax (3—4 4enoBeka) Mo HAMKUCAHUIO 2-
X TIporpaMM C 00sI3aTeIbHBIM MOCIEAYIOIUM O0CykaeHneM. KoMMeHTapuii: eciiu ypoBeHb
MOATOTOBKM yUYalIUXCs Kjlacca HEIOCTATOYHBIN, MOXKHO TMPEAJIOKUTh BBIMOIHUTH TOJBKO |
MPAKTUYECKOe 3aJjaHue, HO ¢ 003aTeNbHBIM MOCIEAYIONUM 00CYKICHIEM Ha YPOKe.

VYpok no teme 1.7 B 11eJIOM TOCBSIIEH 3aKPEIVICHUIO 3HAHUM 1Mo Teme «MaccuBbl B
Python». Ha 3TOM ypoke akTyanu3upyroTcs 3HaHHS 1O METoJaM PadOTHI CO CITMCKaMH, a
TaKXKE ydaluecs 4yepe3 aHalu3 U pelieHre IpoOIeMHOM CUTyalli 3HAKOMSITCS C CO3/IaHuEM
BJIO’KEHHBIX CJIOBapeil, BO3MOXHOCTBIO Mepedopa KItodel 1 3HaUeHU B HUX. 3aKaHYMBACTCS

ocBoeHHe pazzena «Pythony BeImoIHEHHEM HTOTOBOM paboThl «MaccuBbl B Pythony.



Paznen «MamuHHoe 00y4yeHune»

IlonsiTHe M BU/IbI MAIIMHHOIO 00y4YeHHUsl. DTO — OJHA U3 BaXXHBIX TEM, C KOTOPOU
HAYMHAETCA U3y4eHUe BTOpOro pasjaena. OT TOro, HACKOJIBKO XOPOUIO Yy4alluecsl YCBOST
MaTepuag 3TOM TEMbI, BO MHOI'OM 3aBUCUT YCIIEX OCBOECHMSI BCErO0 BTOpPOro pasjena.
VYuamuecs: 3HAKOMSATCSI ¢ OCHOBHBIMH TOAXO0JIaMHU B IPUMEHEHUH MAITUHHOTO O0YYEeHHUS JUIs
CO3MaHUSA HHTEJUIEKTYyalIbHbIX CHCTEM, a TakKe C KIIYEeBBIMU 3aJlayaMH MAIIUuHHOTO
oOyuenusi. Kak u OONBIIMHCTBO YPOKOB, THII ypoKa — KOMOMHHMpOBaHHBINH. DopMupoBaHUe
CBEJCHUM O MalIMHHOM OOYYE€HHUM HAYMHAETCA C MPOOJIEMHOro BOIPOCA, COOOIICHMS
MHTEPECHBIX (JAKTOB O PA3BUTUM MCKYCCTBEHHOTO HMHTEIJICKTa, MPUMEPOB MPUMEHEHHUS
MCKYCCTBEHHOI'O MHTEJUIEKTa M MAIIMHHOTO 00y4eHUs U UX (GpoHTaIbHOrO 00CcyxaeHus. Bo
BpeMsi 00CYyXJIeHU! (OPMUPYIOTCS MPEICTABICHUS O MAIIMHHOM OOYYEHHUU C y4YUTEIEeM U
0e3 yuurens. Jlamee paccMaTpUBAarOTCSI OCHOBHBIE 3aJlayM: perpeccusi, KiacCHUUKaIus U
KJIacTepHu3alys. JTO OJMH U3 BaYKHBIX Pa3/IelioB ypoKa 10 3TOH TeMe, TaK Kak OH (OpPMUPYET
OCHOBY NMOHMMAaHHUsI MAIIMHHOTO OOY4YeHHUs. YUUTEI0 PEKOMEH]IyeTCsl CAMOMY BapbUpPOBATh
BpeMSl Ka)XJOro JTama ypoka, TaK KaK OCBOEHHE Y4YEOHOTO COJEp)KaHUS BO MHOTOM
onpejensercs OCOOCHHOCTSIMHU Kiacca. BroiiHe BeposSTHO, YTO YYMTENIO MPUAETCS
HaIOJIHUTh y4eOHOE CoJIepKaHue TI0 TEME YpOKa JOMOIHUTEIbHBIMU PUMEPaMH.

AHaJau3 ¥ BH3yaau3anus JaHHbIX Ha Python. Ypoxk no stoil TeMe — 3T0 ypok-
MOBTOPEHHE, YPOK aKTyalu3ally 3HAHUI MO aHaIM3y W BHU3yalHW3aluu JaHHBIX (8 Kiacc,
pazzen «AHanu3 JaHHBIXY).

bubauorexkn mammHHOro od0ydenusi. Ha ypoke mpeamosnaraercs o0s3aTenbHOE
(dbpoHTAIBHOE O0CYXKIIEHHE ATanmoB pa3paboTku Moaenu u Oubiamoreku Scikit-learn. Dtam
(bpoHTaTBHOTO OOCYXKIECHUS SBISETCS OYEHb BAXKHBIM, TaK KaK YYHUTENII0 HEOOXOIUMO
BBISICHUTh, HACKOJBKO XOPOLIO YCBOEH HOBBIM y4yeOHbI Marepuan. Ha 3ToM e ypoke
yyaluecs: MCCIeAyloT MOJEIM MalIMHHOrO o0ydeHusi, pabortas ¢ rpadukamMu B
MUKporpynmnax. B Xxoze ¢poHTambHOTO OOCYXKICHHUS pPe3yJabTaTOB pPaOOTHI  ydaIuXxcs
3HAKOMST Ha MpuMepax ¢ mnpoOiemMamMu B OOY4YEHHHM MOJEIM — HEN0O00y4YeHUEM u
nepeoOyyeHreM. 3aKperuieHue 3THX BaXXHEWIIMX OCOOCHHOCTEH MAIIMHHOTO O0ydYeHus, a
TaKKe 3HAKOMCTBO CO CIIOCO0aMH MPEOJOICHUS ITHUX MPOOIEM peannu3yeTcs Ha BBIIIOJTHEHUN
MIPUMEPOB U B X0/1€ 00CYKICHUSI.

Mopean MamumHHOro o0yudenusi. Ha crmenyrommx  ypokax — ydamuecs
MOCTIeIOBATEIbHO 3HAKOMATCS C MOJEIAMU MallMHHOTO oOydenus. IlepBas momenb —

nuHelHas perpeccusi. Ha ypoke B npouecce ppoHTabHOM Oeceibl akTyaaTu3upyroTCs 3HaHUS



Mo MaremMaTuke (JMHeHash (yHKIMSA, JTUHEWHOE YpaBHEHHE), a TakKe Ha JOCTYIHBIX
npUMepax OOCYKIAIOTCSI OCHOBHBIE IMOHATUS (JIMHEHHas perpeccus, uenesas (QyHKIMA,
TOMOCKEJaCTUYHOCTh JAHHBIX). BajkHO, 4yTOOBI yuaiiuecss apryMEHTHPOBAHHO OTBEYAJM Ha
BOIPOCHL, T.€. MO KaXXJAOMYy BONPOCY HEOOX0IMMO OOOCHOBaHHE U MOsCHeHud. s 3Toro
YUUTEIK 3apaHee pPEKOMEHIYeTCS IOJArOTOBUTH  YTOYHSIIOIIME BONPOCHL.  TOJBKO
yOeaMBIINCh B TOHMMAHUHM YyYallUMHUCS OCHOBHBIX TIOHSTHH, MOXXHO MEPEXOJUTh K
CO3JIaHMIO NEPBOM MOJEIN MalMHHOro oOyueHust Ha Python — mozenu npenckasanus 1eH
Ha KBapTUPbl B 3aBHCHUMOCTH OT pa3IU4YHBIX NapamMeTpoB. OCOOEHHOCTH OpraHU3aliu
y4eOHOM JNIE€ATEIbHOCTU: YYMTEII0 PEKOMEHAYETCSl BBIIOJHATH 3aJlaHuE IapajlIeNIbHO C
yYalIUMHCs, KOMMEHTHUPYS KaKIbli IIar, TEMOHCTPUPYS CBOM 3KpaH dYepe3 MPOEKTOp U
o0cyx/1asi ATarbl MOCTPOSHUSI MOJIETH C yJallMMHUCS MOCPEACTBOM YTOUHSIOIIUX BOIPOCOB.
Ha cnenyromem ypoke (Tema 2.5. «HenuHelHbIe 3aBUCHMOCTH») paccMaTpHUBaeTCs Clydal
0oJjiee CI0KHOTO HEIMHEHHOro paclpeaesieHUs] NaHHbIX, U ydallluecs y3HaroT, KaK MOKHO
HCII0JIb30BaTh JMHEHHBIE MOJAENIHN JUIsl I0J100pa HEJIMHEWHBIX JTaHHBIX, T.€. MO3HAKOMSTCS C
MOJIMHOMHANIBHBIM TIpeoOpa3oBaHueM JIMHEHHOM perpeccun. Kak um Ha mpenapinynieM ypoke,
aKTyalIM3UpYIOTCS 3HAHUSA MO MaTeMaTuke (HEeTUMHEWHble (QYyHKUMHU, TpapUKU HETMHEHHbIX
GyHKIMM, OTIMYUS JMHEWHOM (QYHKIMH OT HEJIMHEWHOH, HenuHeilHble ypaBHeHus). s
MOCTPOCHHUST TPapUKOB PEKOMEHIYETCS HUCIOIB30BaTh TIpadHUUECKUl  KaJIbKYJSATOD,

Hanpumep, Desmos (https://www.desmos.com/). 3aganus BbIIONHSAIOTCS (GpoHTaIBHO. B

npolecce MOCTPOEHUs! TIpaUKOB YUUTENI0 HEOOXOJUMO OpraHu30BaTh OOCYXKACHUE, B
Iporecce KOTOPOro Kak pa3 M aKTyaJlM3UpPYIOTCsl 3HaHUS 1O Maremartuke. [lanee ydammxcs
3HAaKOMST C IMOJMHOMHAIILHOW perpeccueil B Xoje (POHTAIBHOTO BBIOJHEHHS 3aJaHusl.
VYyamumcess MOKHO TIPEITIOKUTh CAMOCTOSITEIIBHO HAITUCATh KO IS MPECKAa3aHus 3HAUCHUS
HOBOW MOJIENIBIO M TOCTPOUTH T'PAapUKH MCXOJHBIX NAHHBIX M MOJEIU. DTOT IIar MOXHO
BBITIOJTHUTH COBMECTHO.

Ha crnenyrommx IByX ypokax yyaliumecs 3HAKOMSTCS C JIOTHCTUYECKOH perpeccHuei.
Ha mepBom ypoke (Mozenb «mepeBepHyTOe 0OydeHHe») 00CYKIAIOTCS OCHOBHBIC MOHSTHS
(xmaccuduKanys, JOTUCTHYECKAsT perpeccusi, JIMHEHHbIH KiIaccu(uKkaTop, TUIEPINIOCKOCTb,
OuHapHas KJIacCU(HKAIM, MYJIbTHKIACCOBas Kiaccupukaiwms). PekomeHyercss mpoBecTu
00CyXJleHHe TecTa, KOTOPBIA yyaliuecsl JOJDKHBI OBbUIM BBIMOJHUTH JoMa. BaxkHO, 4TOOBI
Kbl BOIPOC TECTa COMPOBOXKIAJICSH KOJUIGKTUBHBIM OOCYKJACHHEM M KOMMEHTapUsIMH
yautens. Jlanee ydamuecss 3HAKOMSTCS C MaTEMaTHYECKUM OIMCAaHWEM JIOTUCTHYECKOU
perpeccun (ppoHTaNbHAs Oecela C BHINOJHCHWEM 3aJaHUNl W UX O0O0CykicHHeM). B

3aKJIIOYEHHE YUUTEIb OPraHu3yeT (PPOHTANIBbHYIO paboTy yHaluXcs MO MOCTPOSHUIO MOAETH


https://www.desmos.com/

naHHBIX 00 Instagram-akkayntax. Ha crhemyromem ypoke (MOJenb «IepeBEPHYTOE
oOy4yeHHe») y4yUTeIb OpraHu3yeT (pOHTAIbHOE OOCYKACHHE METPHK KauecTBa
JIOTHCTHYECKOI perpeccuu, ¢ KOTOPHIMH Ydalluecs MO3HAKOMIINCH CaMOCTOSTEIBHO IpH
BHIMOJIHEHUH JIOMAallHEro 3aJaHus. Bo BTOpOW dYacTH YypoKa Yy4YHTEIh OpraHU3yeT
(bpoHTaNBHYIO Pa0bOTy yYalIMXCs MO TOCTPOCHUIO MOJIENU JIOTHCTHUYECKOW PEerpeccCHul IS
NpeICKa3aHusl MO pa3IMYHBIM IMPU3HAKAM BEPOSITHOCTU WIIEMUYECKON OOJe3HH cepAala B
omokaiimme 10 ner. Kak um Ha mnpemplaymx ypokax, YYUTEIdb BBHINOJIHSET 3aJaHHe
Hapaule]bHO C YYalMMHUCS, KOMMEHTHPYS KaXIbIH IIar, JeMOHCTPUPYS CBOW DKpaH uepes
MIPOEKTOP M 00CYKasi ATAIBI IIOCTPOCHUS MOJICNIU C YIaIIUMUCS TIOCPEICTBOM yYTOUHSIOMINX
BOTIPOCOB.

[locnenHue naBe TEMBI 3TOTO pasfeiia IOCBSIIICHB 3HAKOMCTBY C  MOJEIBIO
MaIIMHHOTO OOydYeHMs «aepeBo pemeHui». Ha ypoke paccMmarpuBaroTcsi Takue BajKHBIC
MOHATHUS, KaK JEPEBO pELICHUH, DJIEMEHTHI JEepEeBhEB (KOpEHb, JIUCThs), TIyOMHA Iepena,
KaJIHBIA aNropuT™M, aTpuOyT pa3duenusi, sHTponus, (opmyna llleHHOHa, BEPOSTHOCTD,
kpurepuii Dxunn. OOCyXaeHHe MOHATUH PEKOMEH]yeTCsl MPOBOAMTH B XOJ€ CIEIMAIbHO
OpPTaHWU30BaHHON JUAAKTHYECKOW WUTPHL. Ha BTOpOM 3aHATHH ydamruecs TMOJ PyKOBOJCTBOM
YUUTEINS CO3JAI0T JEPEBO PEIICHUH s 3aJaud KJIACCHU(PUKAIMH. 3aBepIIaeTcs OCBOCHHE
pa3nena «MamHHOe OOY4YeHHE» BBIMOJIHEHHEM HMTOTOBOro MpoekTa «Pemienue 3amaun

kinaccudpuranun» (Tema 2.10).

HJIaHI/IpyCMLIe PeE3yJabTAaThLI 0OCBOCHUSA y‘I66HOI‘O Kypca

[MpenogaBanme kypca «VCKyCCTBEHHBIM WHTEIUIEKT» (0a30BbI) HANpaBIEHO Ha

AOCTHUIKCHUC TPECX I'PYIIIL PE3YJIbTATOB: IMYHOCTHBIX, MCTAIIPCAMCTHBIX U ITPEAMCETHBIX.

1-5 rpymnma: @OpMHUPOBAHUE Yy YHALIETOCS MUPOBO33PEHUS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIIECTBA.

@opMUpOBaHKE Y y4YaLIErocss MHTEpeca K JOCTHKCHHUSIM HAyKH U
pe3yNnbTaThl TEXHOJIOTMH B 00JaCTH UCKYCCTBEHHOTO MHTEJUIEKTA.

@opMHUpOBAaHKE Y Y4YalllETOCs YCTAHOBKM Ha OCMBICIIEHHOE H
Oe3omacHoe B3aUMOJEWCTBHE C TEXHOJIOTUSAMU U YCTPONCTBaMH,
peanu30BaHHBIMM HAa OCHOBE IPUHIMUIIOB HCKYCCTBEHHOI'O

JIMYHOCTHBIC

UHTEJUIEKTa.
[IpuoOpereHue ombiTa TBOPUYECKOH AESATENBHOCTH, ONUpAOILEHCs
Ha HCIOJb30BaHUE COBPEMEHHBIX MH(POPMALMOHHBIX

TCXHOJIOT Hﬁ, B TOM YHUCJIC UCKYCCTBCHHOTI'O MHTCJIJICKTA.




1.5. ®opMupoBaHue y ydalierocsi yCTaHOBKM Ha COTPYAHHYECTBO
W KOMaHJHYl0O paboTy TIpH PpEIICHHH HCCIIEeI0BATeIbCKUX,
MPOOJIEMHBIX U H300pETaTEIhCKUX 3a/1a4.

2-51 rpynmna:
MeTamnpeIMeTHbIC
pe3yIbTaThI

Ilo3naBareibHble YY:

YMenne paboTtath c nHpopmanme, aHAJTM3UPOBATh,
CTPYKTYypUpPOBaTh TOTyYEHHBIC 3HAHUS M CHHTE3UPOBATh HOBEIE,
yCTaHaBIUBATh NPUYUHHO-CJIEICTBEHHBIE CBSI3U.

YMeHue OOBSCHATH SIBICHUS, TPOIECCHl, CBS3M M OTHOIICHUS,
BBISIBISIEMBbIE B XOJIeé TO3HABATEIbHOW M HCCIEN0BaTENIbCKON
JESTEITBHOCTH.

YMeHnue aenaTh BbIBOABI HA OCHOBE KPUTHUECKOI'O aHAIM3a Pa3HbIX
TOYEK 3PCHHSI, MOATBEPKAATh NX COOCTBEHHOHApTyMEHTAIlUEH WITH
CaMOCTOSITENILHO MOTYYEHHBIMH TaHHBIMU.

YMeHue aHanu3upoOBaTh/PEPIIEKCHPOBATh OIBIT HCCICIOBAHHS
(TeopeTHyecKoro, SMIHUPUYECKOr0) HA OCHOBE NPEIIOKEHHON
CUTYallUH, TOCTABJICHHOW LIEJIH;

YMeHue CTpouTh paccykKAeHHe Ha OCHOBE CPAaBHEHUS MPEIMETOB U
SIBJICHUH.

PeryasituBubie YY/I:

YMeHue 00OCHOBBIBATH LEJIEBbIE OPUEHTHPHl U IMPHOPUTETHI
CCBUIKaMHU Ha IIEHHOCTH, yKa3bIBasi © 000CHOBBIBAs JIOTUKY.
YMeHue miIaHupoBaTh HEOOXOAMMBIEC JCHCTBHS B COOTBETCTBUU C
yueOHOI M MO3HaBaTENILHOW 3a7jauell U COCTaBIIATh AJITOPUTM HMX
BBIIIOJIHCHHS.

VYMeHne omnMchiBaTh CBOW ONIBIT, opopmilsis ero A INepesadu
JPYTUM JIIOASIM B BHJI€ TEXHOJIOTUU PEIIEHUS MPAKTUYECKUX 3ahad
OIPEEIIEHHOTO Kiacca.

YMmenue  BbIOMpaTh W3 TNPEUIOKEHHBIX  BAPUAHTOB U
CaMOCTOAATENIBHO ~ MCKaThb  CPEACTBA/pecypchl  JUIsl  pEIICHUs
3aJaUn/IOCTIDKEHUsT L€ B XOJ€  HCCIeN0oBaTeIbCKON
JEeATENBHOCTH.

YMeHue npuHUMaTh PElIeHHE B UTPOBOM M y4eOHOW CUTyaluu U
HECTH 34 HETO OTBETCTBEHHOCTD.

KommyHnukarusubie YY/I:

YMeHue B3auMMOJEHCTBOBATh B KOMaHJE, BCTyHNaThb B JAMAJOr U
BECTH €rO.

2.12 YmeHue coOmogaTb HOPMBI MYOJMYHON pedd, periiaMeHT B
MOHOJIOT€ U JMCKYCCMM B COOTBETCTBMM C KOMMYHHMKATUBHOU
3aJa4ei.

YMeHue onpeneniarb CBOM JCHCTBHS U JCHCTBHUS MAPTHEPOB IS
IPOAYKTUBHONH KOMMYHHKAIIUH.

YMeHue npuxoauTb K KOHCEHCYCY B TUCKYCCHUM WM KOMaHJHOM
pabore.




Y4yeOHO-TeMATHYECKUM MJIAH

Ne .1 Ha3zBaHnmue pa3aena/TemMmbl KoauuecTBo 4acoB
Oo0wee Teopus IIpakTHka

1. Python 8 15 6,5

1.1. Dramsl pelleHHs 3aJaud  Ha 1 0,5 0,5
KOMITBIOTEpE

1.2. Peenue 3a1au Ha KOMIBIOTEPE 1 1

1.3. OnHOMEpHBIE ~ MAcCUBBl B 1 0,5 0,5
Python — criucku. Co3nanue
CIIMICKOB M BBIBOJI DJIEMEHTOB

14. UccnenoBanme u  reHepanus 1 1
CIMCKOB. BbruncieHne cymMMbl
9JICMEHTOB CITHCKA

1.5. CrnoBapy W MX OIHUCAHHE. 1 0,5 0,5
ITouck no cnoBapro

1.6. IlepeGop 21IEMEHTOB CIOBaps 1 1

1.7. Pemenue 3amay C 1 1
UCIIOJIb30BAHUEM  CITUCKOB U
cioBapeu

1.8. [ToBropenue. NUtorosas pabora 1 1
«Maccussl B Pythony»

2. MamuHHoOe 00yueHue 10 5 5

2.1. ITonsTie n BUIBI MAITHHHOTO 1 0,5 0,5
oOydeHus

2.2. Ananms u BU3YyaJIN3aLHs 1 0,5 0,5
JTAaHHBIX

2.3. BubanoTexu MAIUHHOTO 1 0,5 0,5
00y4eHus

2.4. Jluneiinas perpeccus 1 0,5 0,5

2.5. HenuueliHble 3aBHCHMOCTH 1 0,5 0,5

2.6. Knaccudukanus. 1 0,5 0,5
Jloructuueckas perpeccus

2.7. Knaccudukanus. 1 0,5 0,5
Jloructuueckas perpeccus

2.8. [epesbst pemennid. Yacts 1 1 1

2.9. JlepeBbs penienuii. YacTs 2 1 0,5 0,5

2.10. [Ipoekt  «Pemenne  3amaun 1 1
KIaccuuKanumy
HUTOI'O 18 6,5 11,5




TeMaTnueckoe IVIAHUPOBAHUE C ONPeAeIeHHEM OCHOBHBIX BUA0OB YU4eOHOM

AeATECJIbHOCTH
HaumeHnoBanue Kparkoe conep:kanue Buawbl yueOHoii
TEMbI JEeATECJIBbHOCTH
1. Python
1.1. | Dranel  pemrenus | JIMHEHHBIH alropuT™, OJIOK- Ananumuuyeckas: aHaIu3
3aaun Ha | cXeMma, MaTeMaTHYeCKHe JIBUKCHHS OCCITMIOTHOTO
KOMITBIOTEpE OTIepaTOpPBI, OTIEPATOP ABTOMOOWIIS, aHaIN3
MIPUCBaWBaHMSI, PYHKIIAN anropuT™Ma JIBYDKCHUS
print(), input(), float(); aTambr OCCIIIIOTHOTO  aBTOMOOMJIS;
peleHus 33129 Ha aHAJM3  DITAlOB  PEIICHUS
KOMIIBIOTEPE, MOJIEIb, 3a/1a4u Ha JBUKCHHE
anropuT™, hopManu3anusl, OECITUIIOTHOTO aBTOMOOWIIA.
JIMHEUHBIN U Kommynuxayuonnas: oTBeTbI
Pa3BETBIIIONIUIICS AITOPUTMBI, | Ha BOIIPOCHI YYUTENS, B TOM
yCIIOBHBIN omepaTop B Python, 4yucie poOJIeMHBIC
TIOJTHBIN ¥ HETIOJTHBIN (oOcyxenue mo 0JI0K-cxeme
YCIIOBHBIN orepaTop ATANOB PEIICHUs 3a7a41 Ha
[1K).
Ipaxmuyeckas. pelieHue
3a]1a9u Ha JIBIDKCHUE
OeCIMIIOTHOI'0 aBTOMOOWIIS, B
TOM  4YHCI€  COCTaBJICHUEC
aIrOpUTMa, HANMCAHUE KOJa;
COCTaBJICHUE OTHCAHHUS
KaXJIOr0  JTamna  pelieHHs
3amaun Ha IIK (mo O:ok-
CXeMaMm)
Peghnexcusnas: 3anonneHue
aucta peIeKCHH B KOHIIE
ypoka
1.2. | Pemenue 3agau Ha | [ToBTOpeHHE OCHOBHBIX IIpakmuueckas: Npe3eHTALUS
KOMITbIOTEPE 0a3oBbIx mousiTHiA Python, BBIIIOJIHEHHOI'O  JOMAIIHETO
M3YYCHHBIX paHee 3aJJaHuUs; y4acTHe B
BUKTODHHE Ha TOBTOPEHUE
6a30BbIX moHsATHII Python.
Peghnexcusnas: 3amnonHenue
nucta peIeKCHH B KOHIIE
ypoKa
1.3. | OgHOMepHBIE Crucok, MaccHB, JIEMEHTHI Ananumuyeckas: aHalu3 W
MmaccuBsl B Python | crmucka, HHIEKC diieMeHTa KOMMEHTHPOBAHUE KaXJI0TO
— CITUCKH. CITUCKa, METOBI .append u JJIeMEHTa TEpMHUHA
Co3nanune .sort, MOJOXUTENbHBIC U «CTIMCKW»; HAITUCAHKE KOJa.
CIIUCKOB U BBIBOJI | OTPHIIATEIHHBIC HHICKCHI, Ilpakmuueckasn: HaNMCaHUE
9JIEMEHTOB Cpe3bl MPOTPaMMBI JIJIsl XpaHSHHUSI 1
00paboTkM  JaHHBIX 00
OIICHKaxX 1O HCTOpUU 32




TEKYILYIO YETBEPTH;
BBIIIOJIHEHHUE 3aJlaHUN B

Jupyter Notebook 1o
CO3/IaHUIO CITMCKa subjects c
JJIEMEHTaMH.

Kommynukayuonnas: OTBETHI

Ha BOTIPOCHI YUUTEII,
y4acTue B TPYIIIOBOM
00CYyXIeHUN npu

8bINOAHEHUU 3A0aHUL.
Pecghnexcuenas: 3aronnenne
nucTa peQIIeKCUU B KOHIIE

ypokKa
1.4. | UccnenoBanue wu | Metoasl .append wu  .sort, | Awarumuueckas: aHaiu3
re’epanus ¢dynkimu min(), max() u Mmeton | 3agaHuit " BOTIPOCOB;
CIIMCKOB. .count; CYMMHUpOBaHHME | HalHCaHUE Koza npu
Beruncnenue AJIIEMEHTOB CIIMCKA, LHKI C | pelleHuH 3ajad.
CYMMBI 3aJJaHHBIM yuciaoM | [Ipakmuueckas. BBIIOJHEHUE
3JIEMEHTOB NOBTOpeHUi, omeparop for; | B mapax /MuKporpymmax
CIIUCKa reHepanys CIUCKa, ONepaTopbl | 3a/laHui, B KOTOPBIX
for u if HEO0XO0IUMO MIPUMEHHUTD
KOMaH/Ibl, M3Y4YE€HHBIE JI0Ma;
HanucaHue Koza IS
peLeHus 3a1aun
CYMMHPOBAHHSI  3JIEMEHTOB
CIHMCKa,  peleHue  3aaa4y
(Hamucanue KOJ1a) Ha
TEHEPALINIO CIIUCKOB.
Kommynukayuonnas: OTBETbI
Ha BOIIPOCHI yUHUTENS,
y4yacTue B IpyNIIOBOM
00CYyX/IeHUH npu
BEBIIOJIHEHUH 3aJaHUH.
Peghnexcusnasn: 3anonnenue
nucTa peQIeKCUU B KOHIIE
ypoKa
15. | CnoBapy w wmx | Chnuckd, TeHepalus CIIUCKOB, | Dkcnepmuas:
ornucanue. [lowck | cymMupoBaHue 3JIEMEHTOB | B3aMMOIIPOBEPKa
IO CJIOBApIO CIIMCKa, byHKIUSA len(), | BBIMOMHEHHBIX  TOMAIIHUX
CJIIOXKEHHE CIUCKOB; CJIOBapH, | 3aJlaHUH, IOMCK OIIMOOK U UX
AJIEMEHTHI  CJIOBaps, KIIOY U | 0OOCHOBaHUE.
3HayeHWe, BBIBOJ JJIEMEHTOB | AHanumuueckas: aHaIu3
cloBaps, IMOUCK D3JEMEHTOB B | BBIMOJHEHHBIX  JOMAIIHUX
cloBape 3aJaHUd W 3aJaHuil 10
CO3JIaHUIO cioBapeu c

3aJ[aHHBIMH YCIIOBUSIMH.
Ilpakmuyeckas: obcyxnenue
OIMMOOK, JOMYIICHHBIX B
BBIMIOJTHEHHBIX TOMAIIHUX
3aJJaHUsAX; TIPOCMOTp H




o0CyX/leHue  BUAECOPOJIMKA
«CnoBapmy;
CaMOCTOSITENIEHOE
BBINIOJIHEHUE  3aJaHUil  Ha
co3JaHue cioBaps results ¢
npeMEeTaMu 1 YeTBEPTHBIMU
OLICHKaMU ¥ CJIOBaps st
MIOUCKa OT3bIBOB 1o
bunbMam; IIPOCMOTP
Buzeoposinka «Ilo ciaoBapro
MOYKHO OBICTPO MICKATh» U
BBIIIOJIHEHUE ~ 3aJaHusl 10

BUJICOPOIIUKY.
KOMM)/HMKCZMMOHHCZ}I . OTBCTHI
Ha BOIIPOCHI YUUTEII,
y4yacTtue B TPYIIIIOBOM
00CYyXICHUN npu

BBIIOJIHEHUHY 3aJaHUH.
Pegnexcuenasn: 3anonnenue
aucTta pedaeKcuy B KOHLE

ypoka

1.6.

ITepe6op
JJIEMEHTOB
cIioBapsi

CJ'IOBapB, CIIMCOK, OIICPaTOPhI

for u if, »mement
KJIIIOY,  3HAYE€HHE,
cloBaps IO KJIFOYaM,

cioBaps,
nepedop
nepedop

CJIOBaps 11O 3HAYCHUAM, MCTOIBI

keys, .values,
omnepatopsl for u if

.items,

Oxcnepmuas:
B3aMMOITPOBEPKA
BBIMIOJTHEHHBIX ~ JTOMAITHUX
3a/IaHHM.

Ananumuueckas: aHaIIN3

BBITTOJTHEHHBIX JIOMAIITHUX
3ajaHuid  (aHamu3 Koj1a),
MMOMCK  OMHMOOK H  HUX
000CHOBaHHE.
Ilpakmuueckas: 00CyXIeHHE
omMOOK, JOMYIICHHBIX B
BBIIOJTHEHHBIX JIOMaIITHUX
3a7aHusSIX (HaMmucaHue KoJa);
MPOCMOTP H  OOCYXKIEHHUE
BUJICOMHCTPYKIIUU c
aHaIU30M MIPUMEPOB
«IIepebop AIIEMEHTOB
CJIOBAps»; CaMOCTOSTEILHOE
BEIIIOJIHEHHE 3aJaHUM;
BBIIIOJIHEHHWE  3aJaHui  Ha
NpUMEHEHHE METONIOB Keys,
.values, .items; BpImONTHEHUE
IPAKTHYECKOH  paboThl B
rpynme (1Ba 3a1aHus).
Kommynuxayuonnas: OTBETHI
Ha BOIIPOCHI YUUTENS,
ydyacTU€ BO  (pOHTAJIbHOMI
Oecene (yTouHeHHE MOHATUN
CKITFOU», «3HAUYCHHUECY,




«OQJIEMEHT CIIOBaps», a TaKKe
BBISIBJICHHE OTJIMYMI CIIOBaps
U CIHCKA) W TPYNIOBOM
00CYyX/IeHUH npu
BBITIOJTHEHHUH 3a]TaHUI.
Pedghnexcuenas: 3anonnenue
nucTa peIIeKCuu B KOHIIE

ypoKa
1.7. | Pemenue 3ama4 ¢ Cnucok, cpes3, MOJIOXKUTENbHAS | AHanumuueckas: npu
HCIIOJIb30BaHUEM U OTpUIaTeNbHAs WHACKCAIUS | BHIIOJTHEHUH 3a1aHUM.
CIIMCKOB U | DJIEMEHTOB CIIMCKA, METO]] Ipakxmuueckas: npu
cioBapei .append, reHepalus CIHCKa, | BBIOJHEHHH BCEX 3aJaHHN
omepatopel for u if; cioBaps, | (MHIUBHIyaTEHO u B
AJIIEMEHTHI CJIOBaps, KIIOYM U | MUKPOTPYIIAX).
3HAa4YeHUs, BIOXKEHHbIE cIoBapH, | KomMmyHuKayuouHas: OTBETHI
mero/ .items Ha  BOHIPOCHI YUHUTEIS,
ydqactue BO (DPOHTAIBHOM
orpoce u IpPYIIIOBOM
00CYyXIeHUN npu
BBIIOJIHEHUHY 3aJaHUH.
Peghnexcusnas: 3anonnenue
aucTa pedieKCHH B KOHIIE
ypoka
1.8. | IloBTOpEHHeE. [Tonsatus no kypcy «MaccuBbl B | AHanumuyeckas: pu
Urorosas paborta Python: crivicku u ciioBapm» BBITIOJTHEHUH 3aaHui
«MaccuBsl B UTOTOBOM KOHTPOJIbHOM
Python» paboTsl.
Ipaxmuueckas: npu
BBIIIOJTHEHUH 3aJaHul
UTOTOBOM KOHTPOJIbHOM
paboTHL.
Peghnexcusnas: 3anonnenue
nucTa pedieKCHH B KOHIIE
ypoKa
2. MamuHHoe 00yueHue
2.1. | IlonsiTue u BUABI HckyccTBeHHBIN WHTEIUIEKT, | Ananumuueckas: pu
MalIMHHOTO MOJIXO/, OCHOBaHHBIH Ha | CPaBHUTEJIbHOM aHayu3e
o0yuyeHus IIpaBUJIaxX, MalIMHHOE | IOJX0J10B o0y4yeHus C
o0ydeHue, WCTOpPHUS PA3BHUTH | yUuTelleM U oOydeHus 0e3
nn B Urpax, cdepsl | yuuTens; NpH OTBETax Ha
MPUMEHEHUS MAIIMHHOTO | BOIPOCHI ¥ (PPOHTAILHOM
00y4yeHus; o0yueHue C | OOCYXJIEHUH BOIPOCOB IO
YUUTEIIEM, o0ydeHue 0e3 | mpe3eHTaIuH.
yuuTens, 3ajada  perpeccud, | /lpakmuueckas: npu
3a/aya Kiaccu(uUKaluu, 3a/7a4ya | BBIIOJHEHUH 3aaHui

KJIaCTEpU3aluM, OTOOp JaHHBIX
Ui MOJIeNHN MAaIIXHHOTO
00y4eHus

NPaKTUYECKON pabOTHI.
Kommynuxayuonnasn: OTBETHI

Ha BOIIPOCKHI YUUTECIAd,
yyacTue BO (ppOHTaIBHOM
00CyXIeHUU npu




BBIITOJTHEHUHU 3aJIaHUH.
Pe¢hnexcusnas:. 3amnonHeHue
aucTa pediekcuu B KOHIE

ypoKa

2.2. | Ananus MammnHoe o0y4yeHue ¢ | Ananumuueckas.: IpU MOUCKE
BU3YyaJIN3aLUs yuuTesnaeM, MallMHHOE O0y4YeHHUe | OTBETOB Ha BOIIPOCHI B XOJI€
JAaHHBIX 0e3 yuuTens, 3aa4a perpeccuu, | O0CYKJEHUSI BBIIOJIHEHHOTO

3amavya KiaccuuKaluy, 3a/aya | JOMAIIHEro 3aJaHus, MpH

KJIaCTEepU3AIIHH; OMOJIMOTEKH | BBITIOJIHEHUH 3aJaHui

Pandas u Matplotlib, urenue | mpakTuueckoit pabOTHI.

TaOJIUIHBIX HaHHBIX, | [Ipakmuyeckas: npu

CTaTHUCTUYECKUE  TOKa3aTenu, | 00CYKJIEHUU BBIMOJIHEHHOTO

MOCTPOCHHE AHATPAMM JOMalIHero 3aJaHusl; MpU
dbpoHTanbHOM  ompoce U
Oecere, mTpuU  BHITIOJHEHUH
3aJlaHuN MPAKTUYECKOU
paboTHL.
Kommynuxayuonnasn: OTBETHI
Ha BOTIPOCHI YUUTET,
yyacTue BO (PpOHTaIBHOM
00CyXIeHUU npu
BBITTOJIHEHUH 33 JaHHH.
Peghnexcusnas: 3amnonHenue
ucTa peQIIeKCUU B KOHIIE
ypokKa

2.3. | bubnuorexku MainnHoe o0yueHue C | Ananumuyeckas: OTBETbl Ha
MaIIMHHOTO yuuTeneM U 0e3 y4yuTelns, €ro | BOMPOCHI (aHAJIN3 BOIMPOCOB U
o0y4yeHHs PEeUMYIIECTBA, MOCTAaHOBKA | TIOMCK OTBETOB)

e W 3a]a4, aHaJIu3 JIaHHBIX, | GPOHTATIBEHON Oecenpl;

oOydaromass ¥ TPEHUPOBOYHAS

BBIOOpDKH, 3ajaya perpeccum,
3a1ada KJ1accu(UKalLNH,
TECTOBasi U  TPEHUPOBOYHAS
BBIOOpKA, nepeoOydeHue,
He000y4YeHHne,  ONTUMAalbHas
MO/IEJTb, KpOCC-BaJTU/IaIIN;
oubmunorexka Sklearn, »ramet
MOCTPOCHHS MOJIENN
MaIIMHHOTO  O0yd4eHUs Ha
Python

aHanu3 TpapuKoOB MOJENeH
MAIIMHHOTO OOy4YeHHUs Mpu

BBITTOJTHCHUN 3aIaHus
«[Ipobnembl B 00yueHUM
MOJIEITI.

IIpaxmuyeckas: HIOUCK
OTBETOB Ha BOIIPOCHI
bpoHTamEHON  Oecenpl |
BOMPOCHI YUUTENsl B XOHAE
ypoKa.
Kommynuxayuonnas:
ydacTie BO (POHTAILHOMN
Oecene 1o  Marepuanam
HPEAbITYIIEro ypOKa;

y4acTue B O0CYXAECHHUHU IIPU
BBIIOJIHEHUM ~ 3aJaHusl B

MUKPOTPYIIIE TI0 aHAIHU3Y
rpaukoB MAaIMHHOTO
00y4eHwusl.

Pegnexcuenas: 3anonHenune
nucTa pedIeKCUU B KOHIIE




ypoKa

2.4.

Jluneiinas
perpeccust

[TonsaTre TMHEHHON perpeccuu,
neneBas (QyHKIOMS, JIMHEHHOE
ypaBHEHHUE,
TOMOCKEJACTHYHOCTh  JIAHHBIX;
CO3aHHEe MOJEIU JIMHEHHOU
perpeccun  Ha  Python ¢
nomoliieo oudanorek Pandas,
numpy u Sklearn

Ananumuyeckas: aHaIu3
paboThl MOJENH JTHHEWHOMN
perpeccun (monmbop
KOX(P(UIIMEHTOB JTHHEHHOTO
YpaBHEHUS C HECKOJIbKUMU
NIEPEMEHHBIMMU); aHanu3
3a/ady, MpeICTaBICHHBIX
yuuTelIEeM, BBIOOp U3 HHX
3a/lay perpeccuu; 3ajaHue Ha
aHanu3 rpaduKoB U BBIOOp U3
HUX TOTO, KOTOPBIN
COOTBETCTBYET MOJIeNn
JIMHENHOMN PEerpeccuu; aHalIu3
TOUEYHBIX Tpa(UKOB U BHIOOP
cpeau HUX Habopa JaHHBIX,
HNOJIXOJALIET0 ISl PEIleHUs
3a1a4d JTMHEHHOU perpeccuy;
CO3aHKe MOJIeNn
MallMHHOTO OOy4YeHus Ha
Python.
Ipaxmuueckas:
3aady = Ha  BRIOOpD (M3
IIPEJICTABICHHBIX  YUUTEIEM
3a/1a4) perpeccuu; Ha BBHIOOD
Habopa TAHHBIX (mo
rpadukam), MOAXOIAIINX IS
pEellIeHNs] 3aJauyd JUHEWHOU
perpeccuu; co3iaHue MOJEH
MAIlMHHOTO OOy4YeHus Ha
Python: MOJENb
npeacKa3aHus LIEH Ha
KBapTUPHl B 3aBUCHUMOCTH OT
Pa3IuYHbIX TAPaMETPOB.
Kommynuxayuonnas:
ydyacTue BO ()POHTAIHLHOM
o0cyXIeHUU OCHOBHBIX
BOIIPOCOB TEMbI — JIMHEMHOM
byHKIIMM W JTUHEHHOro
YpaBHEHUS, KOTOpBIE YK€
U3Yy4auCh B Kypce
MaTEeMaTHKH;  OOCYXKIEHUE
3aJ1a4 1o rpadukam.
Peghnexcusnas: 3amonneHue
nucta pediaekcur B KOHIIE

ypoKa

pelieHne

2.5.

Henuneiinbie
3aBUCUMOCTH

Coznanue, 00y4eHre U OIICHKA

MOJIETI JINHEHHON perpeccud,
BU3yalM3allisl  JaHHBIX  Ha
Python; nenuneitnbie (yHKIUH,

Ananumuyeckas:  cO3IaHUE
MOJIETIN JIMHEHHON pEerpeccun
Ha  OCHOBAaHUM  MPOCTOH
Ta6JII/H_[bI C JaHHbBIMHA 0




rpaduku
MOJIMHOMHAIIEHOE
npeoOpazoBaHue
perpeccuu

byHKIHT;

JIMHEHHOU

3apruiaTax COTPYIHHUKOB,
HAXOJSIIMXCS HA  pa3HBIX
JOJIKHOCTSIX; HanucaHue
KOJa.

IIpaxkmuueckas: pereHue
3alad Ha CO3JaHHE MOJENH
JIMHENHOM perpeccuu,
OTBETHI Ha BOIPOCHI YUHUTENS
(moBTOpEHUE Marepuasa
MaTEeMaTHKH);  BBIOJHEHUE
3a/laHus Ha
MOJIMHOMHAIIEHYIO
perpeccuio, HamucaHue Koja
JUTSI TIPEJICKA3aHuUs 3HAUCHHUS
HOBOU MOJIEJIBIO u
MIOCTPOEHUE rpaduKoB
UCXOIHBIX TAHHBIX U MOJIEJIH.
Kommynuxayuonnas:
ydyacTue BO (PpOHTaIBLHOM
00CyX/JeHUH, OTBEThl Ha
BOMPOCHI YUUTEJS.
Peghnexcusnas: 3amonneHue
aucTa pedrexcuu B KOHIIE

ypoKa

2.6.

Knaccudukarus.
Jloructnueckas
perpeccust

Knaccudukanms,
JIOTUCTHYECKAsT perpeccus,
JIMHEUHBIN KkiaccudukaTop,
TUIEPIITIOCKOCTD, OunapHas
KJaccuuKanms,
MYJIBTUKIIACCOBAS
KI1accUpUKaIus;
ypaBHEHUE,

JIMHEHHOE
KO3 PHUIIIEHTHI
JIMHEWHOTO ypaBHEHUS,
pacIoyioKeHue TOYKHU
OTHOCHTEIILHO MPSMOMN, OTCTYII
00beKTa; co3aanue, o0yueHue u
OIICHKA MOJCIH JIOTUCTHYECKOU
perpeccun

Ananumuueckas: HIOUCK
OTBETOB Ha  IPOOJIEMHbIE
BOIIPOCHl M pELIEHHE 3ajad
Ha dTane 2 ypoka.
Ilpakmuueckas: OTBETbl Ha
BOIIPOCHI, MOJIO0P NPUMEPOB
3a/1a4y KJIaccu(uKaIumy,
OTBETHl Ha  NIpPOOJIEMHbIE
BOIPOCHl IpU  OOBSICHEHUU
HOBOTO MaTtepuaja; pelieHue
3aJa4 = Ha 3aKperyIeHUe
HOBOTO MaTrepuana o TeMe;
ydyactue BO  (pOHTaIbHOU
pabote Ha yTarne 3 ypoka.
Kommynurxayuonnas:
y4yacTHe B OOCYX/I€HUH TecTa
U OCHOBHBIX TNOHATHUH TEMBI;
OTBETHI Ha BOIPOCHI YUUTEIIS.
Peghnexcuenas: 3anonnenve
aucTta pedeKCur B KOHIIE

ypoKa

2.7.

Kiaccuduxkarusi.
Jloructnueckas
perpeccust

Matpuna omuboK, METPUKH
KauecTBa JIOTUCTHYECKOMN
perpeccum, MOJEJIb
JIOTUCTHYECKON PErpeccuu Ha

Python

Ananumuveckas: MOUCK
OTBETOB Ha BOIPOCHI YUUTEIS
npu  OOCYKICHHH METPHK
KauecTBa JIOTUCTUYECKON
pErpeccuu; CaMoCTOATEIbHOE




COCTaBJICHUE MOJEIHN
JIOTUCTUYECKOM  perpeccuu

JUISt npeIcKa3aHus
BEPOATHOCTH UIIEMHYECKOM
0oJie3Hn cepaIan

ommxkaiimme 10 nmer mo
Pa3IMYHBIM MTPH3HAKAM.
Ilpaxmuueckas: OTBETHI HA
BOTIPOCHI YUUTEIIS;
CaMOCTOSITEIbHOE
COCTaBJICHUE MOJIENN
JIOTUCTUYECKON  perpeccuu
TUTst NpeCKa3aHus
BEPOSATHOCTH B ONMKaiime
10 JeT UIIeMHYECKON
0oJie3HN cepana 1o
Pa3IMYHBIM MIPU3HAKAM.
Kommynukayuonnas:
ydyacTue BO ()POHTAIHLHOM
00CyX1eHUU METpPUK
KadyecTBa JIOTHCTHUYECKON
perpeccum.

Pedghnexcusnasn: 3anonnenve
nucTa peQIeKCUU B KOHIIE

ypoKa

2.8.

JlepeBbs pelieHui.
Yacts 1

JepeBo pemieHun, 3JIEMEHTHI
JIEPEBBEB:  KOPEHb,  JIUCThS;
rnyOuHa  JepeBa,  JKaJHBIH
aJIrOpuT™M, aTpudyT pa3OHeHus;
sHTponus, Gopmyna lllenHoHa,
BEpPOSITHOCTb, KpuTepuil [ )xunu

Ananumuyeckas: MOMCK
OTBETOB Ha BOIPOCHI YUUTEIISI
npu  OOCYXIEHUU METPHK
KayecTBa JIOTUCTUYECKOMN
perpeccun; caMoCTOATEIbHOE
COCTaBJICHUE MOJICITH
JIOTUCTUYECKON  perpeccuu
TUTSE TpeIcKa3aHus
BEPOATHOCTH B OJIDKalIIme
10 JeT UIIIEMHYECKON
6051e3HH cepaua 1o
Pa3IUYHbBIM IPU3HAKAM.
Ilpaxmuueckas: OTBETHI HA
BOIPOCHI YUUTES,;
CaMOCTOSITEIbHOE
COCTaBJICHUE MoJIeNn
JIOTUCTUYECKON  perpeccuu
JUISE npeicKa3aHus
BEPOATHOCTH B OJFDKalIIme
10 JeT UIIeMHYECKON
OoJie3Hn cepana 110
pa3IMYHBIM NMPU3HAKAM
Kommynuxayuonnas:
ydyacTue BO (PpOHTAJIBLHOM
00CYyX/IeHUH METPUK




Ka4yecTBa JOTUCTUYECKON
perpeccuu;

Peghnexcusnas: 3anonnenue
ucTa peIIEKCUU B KOHIIE

ypoKa

2.9.

JepeBbs penieHui.
Yacts 2

Amnanumuueckas: coCTaBIeHHE
aropuTMa
NPUHSATHS pemenuii (Ha
pumepe WTPBI); aHATTU3
yueOHBIX NPUMEPOB JepeBa
peueHuii.
Ipakmuyeckas: yyactue B uUrpe
Ha aHaJM3 arOPUTMa MPHHATHUS
pelIeHU ¢ TIOMOIIBIO JEPEBLEB;
uccIieJOBaHUE KpHUTEpUEB
s dexkTrBHOCTH pazOueHHus Ha
npuMepax.
Kommynuxayuonnas:
o0cyxkaeHne
BBINIOJIHEHUHT 3amaHui B
MHUKpPOTpYHIIe;  OTBETHl  Ha
BOIIPOCHI YYUTENS. y4acTUE BO
(bpoHTATEHOM

npu

00CyKICHUU.
Pecgpnexcusnas: 3anonHeHne
nvcTa peIeKCHH B KOHIIE

ypoka

[Ipoekr «Pemenue
3a7a4u
KJIaCCU(UKAITAN

MamunaHoe
YUUTEIIEM,
KIIacCU(UKALINH,
OLIEHKH

oOyueHue C
3ajaua
METPHKHU
KayecTBa
KJIaCCU(PUKAIINH, ATanbl
pa3paboTku MOJIeNn
MAIIMHHOTO OOYUYEeHWUsI, aHaJIH3
JAHHBIX, CO3JaHHE U OOYy4YCHHE
MO/IEIH,
orieHka 3P PeKTUBHOCTU PabOTHI
MOJIENH

Ananumuueckas:
Ilpaxmuueckas:
Kommynuxayuonnas:

Peghnexcusnas: 3anonneHne
nucTa pedIeKCuu B KOHIIE

ypoka

MarepuajbHO-TeXHHYECKOe o0ecnedeHune

B y4ueOHO-MeTOMMYECKUH KOMIUIEKT BXOMAST CIEAYIOIIUE METOTUYECKHE U yueOHbIE
MaTepuabl:
[Tporpamma kypca «VckyccTBEHHBIN MHTEIIEKT) (0a30BBIi) I CTapIIel IITKOJIBI

(10—11 xmaccsr),

Meroandeckue peKOMEHIALNH IS yUUTEIs,
[TnaHbI-cCLIEeHApUH YPOKOB.,

OHOpHBIe Mpe3CHTAlNU,

Matepuainsl K IporpaMme, coaepiKaliue 3agaHus sl IpaKTHIeCKO 1
CaMOCTOSITENIbHOM pabOoThI 00yJarOIIUXCH,
Pa3narounblif MaTepual v CCbUIKM Ha HEOOXOANMBIE MPUIOKEHUS I TPAKTHUECKHUX
paboT, pa3MelIeHHbIE B IUIaHAX-CIIEHAPHUAX YPOKOB.
Texnn4yeckue cpeacTBa 00yueHus (MPH HAJIUYNH HEOOXOAUMBIX CPE/ICTB)
e KommbroTepsl Wik HOYTOYKH, MOAKIOYeHHbIE K IHTepHeTY,

o MynbTUMEUNHBII IPOEKTOP,

Cxanep, NpUHTEP.




