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Oo0mas xapakrepuctuka Kypca. Kypc «VckyccTBeHHbI MHTEUIEKT (0a30BbIi
YpOBEHB)» i1 CpeaHEed WIKOJIbl fABIsAeTcs ©0a30BbIM B O0IIeH mporpamme
«McKycCTBEHHBIM MHTEIIEKT» JUIsl 00I1€00pa30BaTeNbHbIX IIKOJI M MpeJHa3HAYeH IS
npenoaaBanus B 10-11 kimaccax. DTOT Kypc HampaBlieH Ha TPOJI0JDKeHHE (OPMHUPOBAHUS
3HaHUWA y4Yaluxcs CTapliuX KIJIACCOB O CHCTEMAaX HMCKYCCTBEHHOIO HHTEJIEKTa Kak
OIHOM W3 HaumOoJiee TMEepPCHeKTUBHOM W pa3BUBalolIeics obnacteld HaydyHOro U
TEXHOJOTUYECKOro 3HaHMs. VICKYCCTBEHHBI HWHTEIEKT — CTPAaTErMYeCKd Ba)KHOE
HampaBiieHHe, Kotopoe B HamuonansHOil mnporpamme «udpoBas sKoHOMHKA
Poccuiickoit ®denepanum» 0003HAYEHO B KAdyeCTBE OJIHOM W3 CKBO3HBIX IH(MPOBBIX
TEXHOJIOTUH, OO0EeCHeYnBalOUMX YCKOPEHHOE pa3BUTHE MPHOPUTETHBIX OTpacien
PKOHOMHUKHU U coruanbHou cdepsl. [lpunsras B 2019 r. HamumonaneHas cTpaterus
pa3BUTHA HMCKYCCTBEHHOI'O HHTEJUIEKTa CTAaBUT 3a/ladyd COBEPUICHCTBOBAHUS CHUCTEMbI
MOJITOTOBKH KaJpOB B ATOM HAINpAaBICHUU, a TaKXKe pa3pabOTKU W BHEAPEHUS MOIyJei
[0 MCKYCCTBEHHOMY HWHTEJJIEKTY B 0O0pa3oBaTelIbHbIE MIpPOrpaMMbl BCEX YpOBHEH,
BKJItOUasi cpenHee obmiee oOpa3zoBaHue. Ha pemenue naHHOM 3amauu WM HampaBlieH
HACTOSIIHNHN KypC.

CTpyKTYpHO NaHHBIM Kypc BKJIIOYAET JBa B3aMMOCBSI3aHHBIX MOAYNs (pa3jena)
MaccuBel B Python m Mammunnoe obOyuenue. IlepBelii Monmymb (pa3nen) cBsizaH C
aKTyanu3alMend W JaJbHEWINMM pa3BUTHEM 3HAHMM M YMEHHM [0 OCHOBAaM
nporpammupoBanusi Ha Python. ChopmupoBaHHBIE y yyanuxcs 3HaHUS U YMEHHUS IO
ATOMY MO0 (pa3neny) OyAyT B JaJbHEWIEM MCIOJb30BAHbI IPU U3YyYEHUU BTOPOTO
Monyns (pasziena), OCBOGHHE KOTOPOTO HAIpaBJIIEHO Ha pa3BUTHE IMpPEACTaBICHUN O
MHOTr000pa3uu MoJIX0JI0B B pa3pabOTKe UCKYCCTBEHHOI'O MHTEIJIEKTa, MX BO3ZMOKHOCTSIX
U OrpaHMYEHUsX; Ha (OpPMUPOBAHHWE 3HAHMM O MAIIMHHOM OOyYE€HUHM U YMEHUH
NPOSKTUPOBAHUS U peaju3alldd MOJENd MamuHHOTO o00ydeHuss Ha Python. Ilpu
U3YYEHUU ITHUX MOAYJeH (pa3lesioB) ydaluecs HE TOJbKO Y3HAIT O cheruduxe
OCHOBHBIX 3a/1ad MAalllUHHOTO OOy4YeHHWs, HO M HAay4aTcs BBIABIATH U (HOPMYIHPOBATH
JaHHBIE 3a7]aud B COOTBETCTBUU C PEATBbHBIMH MOTPEOHOCTAMU B Pa3IUYHbIX cdepax
YKU3HU YesloBeKa. IToMy OyJeT crnocoOCTBOBATh PEIlICHNE MPAKTUKO-OPUEHTUPOBAHHBIX
3a]1a4, B TOM YHMCJI€ U HEMTOCPEICTBEHHO CBS3aHHBIX CO IIKOJIBHON KU3HBIO, C U3yUYEHUEM
IpYruX y4eOHBIX JUCHUIUIMH. B X01e ocBoeHust yueOHOro Marepuaia Kypca y yJanmxcs

dbopMupyeTcss YCTOWYUBBI HMHTEpPEC K CHCTEMaM WCKYCCTBEHHOTO WHTEIUICKTA H



3aKyajplBaeTcsl 0a3za s MPOJOJDKEHHS MX M3YYEHHS B paMKaX BHEYPOUHOU
NESTENbHOCTH WM JIOMOJIHUTEIBHOTO 00pa3oBaHMs, WJIM CaMO00pa3OBaHUS B 3ITOM
HAIpaBJICHUH, HAIpUMEp, CaMOCTOATEIBHOTO OCBOEHHUS Kypca C HCIIOJIb30BaHUEM
00pa3oBaTeIbHBIX OHJIAIH pecypcoB.

Kypc «UckyccTBeHHBIH MHTEIEKT» (0a30BbIN) HOCUT MEXAUCIUIUIMHAPHBIN U
KOMIUIEKCHBIM xapaktep. C OHOW CTOPOHBI, B HEM CHUHTE3UPYIOTCA 3HAHUS U YMEHHS
y4aluxcs, MoJy4eHHbIC UMH Ha YPOKax MaTeMaTUKU, HH(POpMaTUKH, GU3UKH, OMOJIOTUU
(pemienue 3amay ¢ (U3MUECKUM M/ WM OuoJiorMYeckuM conaepxkanuem). C apyrou
CTOPOHBI, B CTPYKTYp€ 3TOr0 Kypca OTYETJIMBO BBIIEISAIOTCS W TEOpeThdYecKas u
IPAKTUYECKasi COCTABISIOLIME. YYallhecs 3HaKOMSTCS C 00JacTIMU NPUMEHEHHS U
0a30BBIMU TOHATUSIMH Kypca, a B XOJ€ [AUJAKTUYECKUX UTP U BBINOJIHEHUS
IIPAKTUYECKUX M IPOEKTHBIX 3aJaHUW MOJYYAarOT ONBIT AKTHUBHOM, TBOPYECKOMN
WHJVBHUIYaJdbHOM, TPYNIOBOW M KOJUIEKTUBHON [EATENbHOCTH IO OCMBICICHHUIO
KJIIOYEBBIX 3aJa4 MAaIIMHHOTO OOY4YEeHMS M OCHOBHBIX IIOJXOJOB B NPUMEHEHUU
MAaIIMHHOTO 00YYEeHHUs JIsl CO3AaHMS MHTEIUIEKTYaJIbHbBIX CUCTEM.

Hear m 3agmaum kypca «McKycCTBeHHbIH HHTeIEKT» (0a30Bbli). [[enbro
usywenuss kypca «VICKyCCTBEHHBIN WHTEIIEKT» (0a30BbI) SBIAETCS pa3BUTHE Y
yYaluxcsi yYCTOWYMBOTO WHTEpeca K OCBOGHUIO JAaHHOW 00JlacTW 3HaHUM U
dbopMupoBaHue 0a30BbIX 3HAHUN UM YMEHUH O MAIIMHHOM OOYyYE€HUUM U MHOT000pa3uu
chep ero nmpumeHeHUs. 3adauu kypca: GOPMUPOBAHHE Y YYAIIUXCS MPEICTABICHUN O
MHOT000pa3uu MoAX0A0B B pa3pabOoTKe UCKYCCTBEHHOTO0 MHTEIIJIEKTa, UX BO3ZMOMKHOCTSIX
U OrpaHWYEHHUSX; O MAIIMHHOM OOYy4YeHMM U cdepax ero MNpPUMEHEHUs; pPa3BUTHE
KOMMYHHKAITMOHHBIX HABBIKOB, YMEHHI pabOTHl B KOMaH/IE, CAMOCTOSTEIHHONU pabOThI U
OpraHNU3alMOHHON KYJIBTYPHI.

HeaeBas aynutopusi. Yuammecs 10-11 kmaccoB o0mieo0pa3oBaTeIbHbBIX MKOJ.

Mecto kypca «McKycCTBEeHHBIH MHTE/LIEKT» (0a30Bblil) B y4eOHOM IJIaHe.
Kypc «MckyccTBeHHBIN MHTEIUIEKT» (0a30BBIi) MOKET OBITH BCTPOEH BO BHEYPOUHYIO
JESATENBHOCTh. YPOKHU 10 NiepBoMY Moayito (pazaeny) «Maccussl B Python» MoryT ObITh
BCTPOEHBI B YPOUHYIO JI€ATEIbHOCTb, €CIIM COXPAHSETCS TPEEMCTBEHHOCTD JIMHUU SI3bIKa
nporpammupoBanusi Python ¢ ocHOBHO# 11K0I10#, BTOpOit Moayih (pa3aen) «MammHHOe
o0ydeHHe» MOXKET ObITh NEPEHECEH Ha BHEYPOUHYIO JIeATEIbHOCTh. B 3aBUCMMOCTH OT

BO3MOXKHOCTEH opraHn3ali BHCYPOYHAA ACATCIBHOCTH MOXKCET OCYHICCTBJIATHCS 110



pa3MUYHBIM CXeMaM, B TOM YHCJIE HETMOCPEICTBEHHO B OIHOW 00pa3oBaTenbHOU
OpraHu3allid WIA COBMECTHO C JPYTUMH OOpa30BaTENbHBIMM OpraHU3alUsIMH U

YUPEXKACHUSAMH JTOTIOJTHUTEIBHOIO 00pa30BaHus JETEM.

LleHHOCTHBIEC OPUEHTHPBI coaepxaHUus Kypca « MCKyCCTBEHHbIN MHTEJLJICKT»
(0a3zoBbIii)

TexHOJIOTMH HMCKYCCTBEHHOTO HWHTE/UIEKTa IMPOYHO BOLLIM B HAlly >XKW3Hb U
OUYEBHUJIHO, YTO C TEYEHHUEM BpPEMEHM CTEIEHb 3TOr0 MPOHUKHOBEHUS OYyJeT JIMIIb
yBenu4uuBaThcs. Vcnoib30BaHNE MHTEPHET-IIOMCKA, TOJIOCOBBIX TOMOIIIHUKOB, CEPBUCOB
pacro3HaBaHusT U300paKeHUM, OHJAWH WUIp SBISETCS YacThIO Hallled MOBCEMECTHOMU
JNEHCTBUTENBHOCTU. 3ajjaya COCTOUT B TOM, YTOOBI MOMOYBL yHallemMycs 3aHsITh I10
OTHOILIEHUIO K 3TUM TE€XHOJIOTUSIM MO3ULIMI0 HE MMaCCUBHOTO MOJIb30BaTENs], & aKTUBHOTO
TBOpLA M CO3JaTeNsl, NOHUMAIOIIETO CYTh TEXHOJIOTMH MCKYCCTBEHHOI'O HMHTEIIEKTA W
CIIOCOOHOTO CO37aBaTh CBOW, OpUTHHANbHBIE pemieHus. O4eBHAHO, YTO YKE B
OnmuxailiieM OynylieM OT TOro, HAacKOJbKO I'PaMOTHO BBIITYCKHUK IIKOJbI CMOXET
KOHCTPYUPOBAaTh COOCTBEHHYIO CpEeAy >KH3HU M TNMPOQPECCHOHATBHON NeATeIbHOCTH, B
TOM YHCJIE, UHTETPUPYS B HEE TEXHOJIOTUU UCKYCCTBEHHOTO MHTEIJIEKTa, OYJET 3aBUCETh
€ro YCHENIHOCTh M KOHKYpPEHTOCNOCOOHOCTh. [loaTOMy cTONBH BaKHO OCBOCHHE
TEXHOJIOTUH UCKYCCTBEHHOTO MHTEJUIEKTA, XOTsI Obl U Ha 6a30BOM YPOBHE.

Kypc «MckyccTBeHHbIH MHTEIUIEKT» (0a30BbIi)» OpPraHMYHO HMHTETPUPYETCS C
IpeaIMeTaMy, KOTOPBIE H3Yy4arOTCS Y4YalllUMUCA CTaplIed MIKOJIbl. ECTECTBEHHBIM
00pa3oM BBITTISIAUT UHTErpalus ¢ IUCUUIUIMHAMY IpeIMeTHO o0nacTn «Marematuka u
uHpopmaTukay. Pa3BuUTHe  JIOTMYECKOTO W QITOPUTMHUYECKOTO  MBIILICHUS,
OCYLIECTBIISIEMOE HAa ypOKax IO 3TUM JIUCLUIIMHAM, CIYKUT 3a7adye (OpMUPOBAHUS
MPOYHOH 0as3el, Ha KOTOpPOW B JalIbHEHIIEM MOXET IPOUCXOJUTH CTaHOBJICHUE

CIICHHUAINCTA I10 HICKYCCTBCHHOMY HMHTCIIJICKTY.

I. Ilnanupyembie pe3yibTaThl 0CBOCHHS Y4e0OHOI0 Kypca
[IpenonaBanue kypca «VcKycCTBeHHBINM MHTEIIEKT» (0a30BbIN) HAMpaBICHO Ha

JOCTUIKCHUC TPEX I'PYIIIL pE3YJIbTATOB - IMYHOCTHBIX, MCTAIIPCAMCTHBIX U MMPCIAMCTHBIX.

-4 rpynmna: 1.1. ®opmupoBaHMe y  ydallerocs MHPOBO33PEHMUS,
JMYHOCTHBIE COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO PAa3BUTHUSl HAyKU




pE3YyJbTAThI

1 00I11IeCTBA.

1.2. ®opmupoBaHUE y y4dalIerocss HHTEpeca K JOCTUKECHHUIM
HAyKU U TEXHOJIOTUHU B 00JIACTH UCKYCCTBEHHOT'O MHTEILJIEKTA

1.3. ®opmupoBaHue y ydyalierocss yCTaHOBKM  Ha
OCMBICJIEHHOE M 0e3omacHoe  B3aMMOJECHCTBHE €
TEXHOJIOTUSIMUA M YCTPOUCTBaMU, PEaTU30BaHHBIMU HAa OCHOBE
MPUHIUIIOB UCKYCCTBEHHOT'O UHTEIIJICKTA.

1.4. TlpuoOpeTeHue oOmbITa TBOPUECKOW JACSITEIBHOCTH,
onuparomencs Ha HCIOJIb30BAHHE COBPEMEHHBIX
MH(OPMALIMOHHBIX TEXHOJIOTUH, B TOM qucie
MCKYCCTBEHHOTO MHTEJUIEKTA.

1.5. ®opmupoBaHue 'y  yHallerocsi YCTAaHOBKM  Ha
COTPYJHUYECTBO M KOMaHIHYIO paboOTy TpH peuieHuu
UCCIIEIOBATEIbCKUX, MPOOJIEMHBIX W  HM300peTaTesIbCKUX
3asay.

2-51 rpymma:
METanpeAMETHbBIC

pe3yNIbTaThI

ITo3naBarenbHbIe YY /12

2.1. Ymenue pabortath ¢ uHpopmalmeil, aHaAIU3UPOBATH U
CTPYKTYpPUpPOBaTh TIOJIYUCHHbIE 3HAHUA M CHHTE3UPOBATH
HOBBIE, YCTaHABJIMBATh IPUIMHHO-CIIC/ICTBEHHBIC CBSI3H.

2.2. YMeHUS OOBSCHATH SBJEHHUSA, IPOIECCHI, CBSI3H H
OTHOILICHHUS, BBIABIIIEMBIE B XOJ€ IIO3HABATEIBbHOH M
HCCIICA0BATCILCKON ICATCIILHOCTH.

2.3. YMeHue JenaTb BBIBOJABl HAa OCHOBE KPUTHYECKOIO
aHalnM3a pa3HbIX TOYEK 3pEHHs, MOATBEPXKAATh HUX
COOCTBEHHON  aprymMeHTalMe  WJIM  CaMOCTOSATEIBHO
MOJIYYEHHBIMU JaHHBIMHU.

24. VYMmeHue  aHaTU3UPOBATH/PEPIIEKCUPOBATH  OMBIT
UCCIIEIOBaHUs (TEOPETUUYECKOT0, SIMIIMPUIYECKOT0) HAa OCHOBE
MPEJI0KEHHON CUTYAIUH, TIOCTABICHHOM 1IEIH;

2.5. YMeHHEe CTPOUTHh PACCYXKIECHHE Ha OCHOBE CpaBHEHUS
MIPEMETOB U SIBIICHUM.

PeryastuBusbie YY/I:

2.6. YmeHue O0OOCHOBBIBaTH I1I€JIEBBIE OPUEHTHPHI U
OPUOPUTETHl  CChUIKAMM  Ha  IIEHHOCTH,  YKa3blBas
000CHOBBIBasI JIOTHKY.

=~

2.7. YMeHHWe TIUTaHUPOBATh HEOOXOJUMBIE JEHCTBHS B
COOTBETCTBUU C Y4YeOHOM U TMO3HABaTeNbHOW 3amadyeil u




COCTABJIATH AJITOPUTM HUX BBIIIOJTHCHMUS.

2.8. YMeHue ONHUCHIBATH CBOW OMBIT, O(GOpPMIIAS €ro Juis
neperayu JApyruM JIOJSM B BHJIE€ TEXHOJOTHWU PEIICHUS
IPAaKTUYECKUX 33]a4 ONPEAEICHHOr0 Kacca.

2.9. YmMeHue BbIOMpATh U3 MPEAJOKEHHBIX BapHaHTOB U
CaMOCTOSITEIBHO MCKaTh CpEACTBAa/pecypchbl ISl PELICHUS
3aJJa4M/IOCTHXKEHHMST LEIM B XOJE  HUCCIEN0BATENbCKOM
JESITENIbHOCTH.

2.10. YMeHue npuUHHMMATH pPEIIEHHWE B UTPOBOM MU yueOHOM
CUTyallMy U HECTH 34 HETO OTBETCTBEHHOCTb.

KommynuxkatusHbie YV /|

2.11. YMeHue B3aUMOJECHUCTBOBATH B KOMaHJE, YMEHHEM
BCTYIIATh B IUAJIOT M BECTH €TO.

2.12 YmMeHue cobmo1aTh HOPMbI MyOJIMYHOM peun,

periiaMeHT B MOHOJIOT€ W JUCKYCCHM B COOTBETCTBHH C
KOMMYHUKATUBHOM 3a/1a4eil.

2.13. VYMeHue onpenensaTb CBOU JCUCTBUS W JCUCTBUS
MapTHEPOB JIJIsl TPOTYKTUBHON KOMMYHHUKAITUH.

2.14. YMmenue npuxoguTh K KOHCEHCYCY B JUCKYCCHM WIIN
KOMaHJIHOM padoTe.

3-4 rpynmna.
[IpeameTHbIE
pe3yabTaThl

3.1. IMeTp mpencTaBICHHS O MHOrooOpasuu IOJXOJ0B B
pa3paboTKe MCKYCCTBEHHOT'O MHTEIJIEKTA, UX BO3MOMXHOCTSIX
U OrPaHMYCHMSIX, O MAIIMHHOM O0Oy4YeHHHu Hu cdepax ero
MIPUMEHEHUSI;

3.2. YMerb OOBSACHATH pPA3HULY MEXAY MAaIIMHHBIM
00y4YeHUEM ¢ yUuTeseM U 0e3 yuuTers.

3.3. BesBuate u  (QopMynaMpoBaTh 3a7avud  MAIIMHHOTO
oOydeHus JUIsl pa3NIUyHBIX cdep JKU3HM YeJoBeKa U B
COOTBETCTBUU C PEAIbHBIMU MOTPEOHOCTAMHU.

3.4, UVmerb mOpeACTaBICHUS O  CO3JaHUM  MOJIEIHU
knaccudukanuu Ha cepuce Teachable Machine.

3.5. Hmetrp mpexactaBieHHS O  HEJOOOYYEHHBIX H
nepeoOyd4eHHBIX MOJEISIX MAIIMHHOTO OOYYeHHUs, YMETb
BBISIBJIATH TPOOJIEMBI MO XapaKTEPHBIM IMpH3HAKaM W 3HATh
crocoObl  OOpBOBI ¢ TMepeoOyueHHeM | HeI000ydeHHEeM
MOJCIIEH.




3.6. [lonyuuTh mpaKkTUYECKUI OMBIT TECTUPOBAHHUS T'OTOBOM
MOJIETT MAIIMHHOTO 00y4eHHUs

3.7. VImeTh mnpencTaBi€HUs O CYIIHOCTH pPAaOOTBI MOENN
JIOTUCTUYECKOW PErpeccMd M BO3MOXHOCTAX €€ NPUMEHEHHUS
JUI KJIAaCCU(HUKAIMK 00BEKTOB; 00 MCHOJIB30BAaHUM JIEPEBHEB
pelieHuil B MAalIMHHOM O0y4YEeHUH.

3.8. YMerp co3maBaTh MOJCHM JIMHEMHOM pErpeccuu Ha
Python ¢ momompio 6mbHoTeK pandas, numpy u sklearn

3.9. YMmeTp MNpOEKTHPOBATH W PEATU30BBIBATH MOJIEIU
MalMHHOro oOydeHus Ha Python ¢ moMoIipo HHCTpYMEHTOB
oubnmorexu sklearn

Mecto kypca «ckyccTBeHHbIH HHTEJIEKT» (0230BbIi) B y4eOHOM IJIaHe

Ypoxku kypca «MICKyCCTBEHHBIM MHTEIEKT» (0a30BbIi) MOTYT MPOBOAUTHCS KaK B
pamMKax BHEYPOYHOHW NEeATEIHHOCTU. YPOKH Mo mnepBomy paszneny (Python) moryT ObITh
BCTPOCHBI B YPOUHYIO JIE€ATEIBHOCTD, €CIIM COXPAHSIETCS MPEEMCTBEHHOCTD JIMHUM A3bIKa
nporpamMmmupoBanus Python ¢ ocHOBHOM 1mIKoyOM, BTOpo#l pasmen (MamuHHOE

00y4eHHEe) MOKET OBITh IEPEHECEH Ha BHEYPOUHYIO I€ATEIbHOCTD.

II.Conep:xanne Kypca BHEYPOUYHOIl /[eAITEILHOCTH C YKa3aHueM ¢opm
OPraHU3alUM U BUAOB AeSITeJIbHOCTH

Monayas (pa3nena) 1. Maccussl B Python.

Tema 1.1. Dransl pemenus 3agauu Ha KoMIbtoTepe. JINHeHHbI anroput™, OJI0K-
cxema. MaTeMaTH4eCKHUe OrepaTopsl, orepaTop npucBauBanus, GpyHkuuu print(), input(),
float(). DTansl pemenus 3a1a4 Ha KoMmrnbioTepe. Moiens, anroput™, popManu3anus,
JMHEHHBINA U Pa3BETBISIONIUICS aNTOPUTMBL. Y CIIOBHBIN oriepatop B Python, moiHbIi u
HEITOJIHBIA YCIIOBHBIE ONEPATOPBI.

Tema 1.2. Pemenue 3anau Ha kommnbrotepe. [loBTOpeHNE OCHOBHBIX 0a30BBIX
nouatuit Python, n3y4dennsix panee.

Tema 1.3. OgnomepHbie MmaccuBbl B Python - crinucku. Co3ianue cmucKoB U BBIBO/T
a51eMeHTOB. CIIMCOK, MaCCHUB, 3JIEMEHTHI CIIMCKA, NHAEKC IEMEHTA cliucKa. MeToibl
.append u .sort, MOJIOKUTENbHbIE U OTPUILIATEIbHBIE HHIEKCHI, CPE3bI.

Tema 1.4. UccnenoBanue u reHepanusi CIUCKOB. Bbruncienue cyMMbl 3JIEMEHTOB

criicka. Metonbl .append u .sort, pyukuu min(), max() u meroxa .count. CyMmMupoBaHue



AJIEMEHTOB CIIMCKA, IIUKJI C 33J]aHHBIM YHMCIIOM IOBTOPEHUM, onieparop for. ['eneparius
CIMcKa, ornepartopsl for u if.

Tema 1.5. CnoBapu u ux onucanue. [louck no ciaosapro. Ciucku, reHeparus
CIUCKOB, CYMMHUPOBAHUE 3JIEMEHTOB CIHCKa, GYHKIMS len(), clioKeHHe CITUCKOB.
CrnoBapu, 3JIEMEHTHI CIIOBapsl, KJIIOY U 3HAYEHUE, BBIBOJ] JIEMEHTOB CJIOBAps, IIOUCK
AIIEMEHTOB B CJIOBape.

Tema 1.6. [lepedop anemenToB cinoBapsi. CiioBapb, CIUCOK, oniepatopsl for u if,
AJIEMEHT CJI0Baps, KJII0Y, 3HAaUEHHE, Iepedop cioBaps Mo KiIdam, nepedop ciioBaps Mo
3HAYCHHAM, METOIbI .Keys, .values, .items, onepartopsl for u if.

Tema 1.7. Pemienue 3a7a4 ¢ UCTIOIB30BaHUEM CIIUCKOB U ciioBapeil. Crucok, cpes,
MOJIOKUTETbHAS M OTPUIaTeNIbHAs UHEKCAIIUs SJIEMEHTOB CIIMCKa, MeTo 1 .append.
['enepanus cniucka, onepatopsl for u if. CoBaps, 371IEMEHTHI CI0Baps, KIOYU U
3HA4YEHUSsl, BJIOKEHHBIE CJIOBApU, METO/T .items.

Tema 1.8. [ToBropenue. torosas padota «Maccussl B Python». OcHoBHBIE
HOHSTHS MOZYJIS |: CIIMCKU U CIIOBapm».

Monayas (pa3aen) 2. MamuHHOe 00y4YeHue.

Tema 2.1. [lonsiTHE ¥ BUABI MAIIMHHOTO 00y4eHUsl. VICKyCCTBEHHBIN MHTEIIIEKT,
MOJIX0JI, OCHOBAaHHBIH Ha MpaBuiIax, MalmMHHOe oOydenue. Mctopus pazsutus U B
urpax, cpepbl npuMeHeHus: MalMHHOTo 00y4yeHusi. O0ydyeHue ¢ yuureaem, o0yuyeHue
0e3 yuuTens, 3aj1a4a perpeccuu, 3ajaava Kiaccuukaiuy, 3ajada KiacTepu3auu, 0Toop
JAHHBIX JJI MOJIETTU MAIIMHHOTO O0Y4YEeHHUS.

Tema 2.2. AHanu3 v BU3yaau3aius JaHHBIX. MalmHHOe 00y4YeHUE C yUUTeNeM,
MaIrHHOE 00ydeHue 6e3 yuurens. 3ajada perpeccuu, 3a1ada kiaccuukaimu, 3aiada
kiacrepusanuu. budauorexu pandas u matplotlib, uteHrne TaOMMYHBIX JaHHBIX,
CTaTUCTHYECKHE [T0KA3aTelu, IOCTPOECHUE AUarpamMM.

Tema 2.3. bubnuorexkn MaminHHOTO 00ydeHusa. MamHHoe 00y4YeHHEe C yUUTeIeM
u 6e3 yuuTens, ero npeumymiecTa. [loctaHoBKa 11eH U 3a/1a4, aHATU3 JaHHBIX,
oOyuJarolas ¥ TpeHUpOBOYHAsl BEIOOPKH, 3a]ja4a perpeccuu, 3ajada Kiaccuduxanuu,
TECTOBasl U TPEHUPOBOYHAs BHIOOpKa, epeo0ydeHre, He1000yUeHne, ONTUMAalIbHAS
MoJIeNb, Kpocc-Banuaanus. bubnuoreka sklearn, 3tanbl mocTpoeHUsT MO MAIIMHHOTO

oOyudenust Ha Python.



Tema 2.4. Jluneitnas perpeccus. [lonstue nuHelHON perpeccuu, nenenas
byHKIUS, IMHEWHOE YpaBHEHUE, TOMOCKEAACTUYHOCTh JaHHbIX. Co3/laHue MoJIeu
auHeiHou perpeccun Ha Python ¢ momomibto 6ubanorek pandas, numpy u sklearn.

Tema 2.5. Henunetinbie 3aBucuMocTtd. Co3gaHue, OOy4eHHE B OLICHKA MOCIIH
JUHEHoU perpeccun. Busyanusanus nansueix Ha Python. Henuuelinbiil pyHkimm,
rpaduxu Qynkiuii. [lornHOMHansHOE MpeoOpa3oBaHue JIMHEWHON PEerpecCuu.

Tema 2.6. Knaccuduxanus. Jloructuueckas perpeccusi. Knaccudukanus,
JIOTUCTHYECKAs PErpeCcCHsl, TMHENHBIN KITacCU(UKATOP, TUIEPIIIOCKOCTh, OMHAPHAS
KiaccuduKanus, MyJlIbTHKIaccoBas kinaccudukanus. JInneliHoe ypaBHEHUE,

KO3 (ULMEHTHI TUHEHHOTO YpaBHEHUS, PACIIONOKEHUE TOYKH OTHOCUTENBHO IIPSIMOH,
orctyn oobekTa. Co3ganue, 00ydeHre U OleHKa MOJIEIN JIOTUCTHUECKONH PErpEeCcCHH.

Tema 2.7. Knaccuduxanus. Jloructuueckas perpeccus. Marpuna ommoox,
METPUKH Ka4eCTBA JJOTUCTUYECKOUN perpeccuu, MoIeJb JJOTUCTUUECKOI perpeccuu Ha
Python.

Tema 2.8. lepeBbs pemienuii. Yacte 1. JlepeBo pemeHuil, 3J1€MEHTHI 1EPEBbEB:
KOPEHb, JTUCThS; TIyOUHA JIepeBa, ®KaaHbIA alrOpUTM, aTpUOyT pa3OueHus; SHTPOIUS,
¢opmyna llleHHOHa, BEPOATHOCTH, KpUTepuil J>KuHu.

Tema 2.9. [lepeBbs pemenuit. YacTs 2. MeTobI perieHus mpooaeMsbl
nepeoOydeHus AepeBbeB. Mojienu aepeBa peiiennil. Peanusanus nepesa perieHus Ha
Python.

Tema 2.10. ITpoexT «Pemenue 3anaun knaccuukamnumny. MammHHOe 00y4deHue ¢
yuureseMm, 3aada kiaccupukanuu. MeTpuKy OLIEHKH KayecTBa KilacCU(PUKaUU. JTamnbl
pa3paboTKu MOJIENTM MAIIIMHHOTO 00YYEeHMsI, aHAIIU3 JAaHHBIX, CO3/IaHue U 00y4eHUe
MOJIeH, olleHKa 3 (PEKTUBHOCTH pabOThI MOJIEIH.

Oprasu3zanuoHHO-NeJArOrnYecKue yCJI0BHS pealu3alum Kypca

OcBoeHue Bcex TeM Kypca MpeanoyiaraeT OpraHu3aluio (QpPOHTAIbHOH WU
rpynmnoBoil pabote ywamuxcs. [lpenMymiecTBeHHO (poHTalbHAs padoTa peaan3yeTcs:
Ha TIEPBOM OJTarle ypoKa — OJTale MPOBEPKU BBITIOJHEHHS JOMAIHErO 3aJaHusl
aKTyanu3alliy 3HAHWA, a TaK)Ke Ha dTare 3aKperyieHus 3HaHwid. ['pymmoBas pabota
OpraHu3yeTcs MPEMMYIIECTBEHHO Ha dTare 3aKperyieHus 3HAaHUN MPH PEIIeHUH 3aJaHnH,
B OTICIBHBIX CIydasX — Ha JTale TPOBEPKH BBITIOJHEHHS JOMAIIHETO 3aJaHUs H

aKTyalqu3aluyu 3HaHUE. MeToabl MpoOJIeMHO-Pa3BUBAIONIETO OOYUYEHHS HCIIONb3YIOTCS



Ha JTale U3JI0)KEHUs HOBOI'O COJEP/KaHUs MO TEME M €ro 3aKpEIUIEHUH Yepe3 CUCTEMY
npoOJIEeMHBIX BOMPOCOB IO TEeME, JOMOJHUTEIbHBIX YTOUHSIOMIUX MPOOIEMHBIX
BOIIPOCOB U BBINIOJIHEHUE MPOONEMHBIX 3aJaHui. JlOMOJHUTEIBHBIM METOAMYECKUM
MOJIXOJIOM  SIBJISIETCS MCIIOJIb30BAHME MO  «IIEPEBEPHYTOE OOydeHue», Koria
y4Yaluecss CaMOCTOSTENbHO H3Y4aloT TEOpPETUYECKUH Marepuan JoMa, a Ha YpOKe
IPOXOIUT ero oOcyxieHue B (opmare QpoHTaIBbHON Oecenbl M 3aKpEIUICHHE Yepe3
pelieHre 3a1a4d B Mukporpymnmnax (10 4-5 yenosek). IIpu opranusanuu ypoka 1mno Mozenu
«epeBepHyTOE O00YUYEHHE» PEKOMEHIYETCS IPOBOAMTH TaKHWE YpoKa ABYM YUYUTENSIM,
YTO 3HAYUTEITHHO MOBBICUT 3(PHEKTUBHOCTH YpPOKa, OCOOCHHO B YaCTH OOCYXKICHHS
y4eOHOro MaTepuasna, CaMOCTOSITENIbHO OCBOEHHOIO YYallUMHUCA JIoMa C TIOMOIIbIO
BUJICOYPOKOB. PexomenmyeTcsi, 4ToObI B 00CYKJIEHUU IPUHSIIA y4acTHE BCE YUaIUeCs..
[Ipy GpoHTaNbHOM BBINOJIHEHUH 33JaHUSI YUUTENIO PEKOMEHIYETCS! BBINOJIHATH
3a/laHKe NapaJUIeIbHO C YYalIUMUCSA, KOMMEHTHPYS KaXKAbIW I1Iar, 1€MOHCTPUPYS CBOM
AKpaH 4yepe3 MPOEKTOp M 00CYXk/Jas BHIOJHEHUE 3aJaHUs C yYaIllMMHCS MOCPEICTBOM
YTOYHSIOLIUX BOIIPOCOB.
B koHIIe Ka)K70T0 ypoKa MpoBOAUTCS 00s13aTeNbHAs pedIeKCusl.
Hngopmayuonnoe obecneuenue. B y4eOHO-METOIUYECKUM KOMIUIEKT BXOMST
CJIeIyIOIINEe METOANYECKHE U YUeOHbIE MaTePUAIIbI:
o Ilporpamma kypca «McKycCTBEHHOIO MHTEIIEKT) (0a30BbIN) AJsl cTapiuei
mikossl (10-11 kmaccsr).
e MeTonuueckue peKOMEH 1Al JJI YUUTES.
o [lmaHbI-CLIEHApUU YPOKOB.
e OmnopHbIe Ipe3eHTaLNH.
e Marepuansl kK nporpaMMe, COEpKaIIMNE 3aJaHUS JIJIs1 MPAKTUYECKON U
CaMOCTOSITEIbHON PabOThI 00YJArOIITHXCS.
o Pa3znarounblii MaTepra U CCbUIKM HAa HEOOXOAMMbIE TPUIIOKEHUS TS
NPAaKTUYECKUX PadOT, pa3MEICHHBIE B IJIaHAX-CLIEHAPUSIX YPOKOB.
TexHuueckue cpeacTBa 00yyeHusl.
o KommbroTepsl uin HOyTOYKH, MOAKIIOYeHHbIE K UHTEepHETY
e  MynpTUMEIUNUHBIN TPOEKTOP

o Ckanep, mpuHTEp



DopMbl aTTECTALMHA

Bce paszmensl mpeamnoJiararoT BBIIOJIHEHHWE WM 3aIUMTYy NpPOeKTOB. [IpoexTsl mo
CBOCH JMIAKTHUYECKON CYIIHOCTH HaleleHbl Ha (OpPMUpPOBAHUE CIOCOOHOCTEH,
NO3BOJISIIOIIMX 3(P(PEKTUBHO ACHCTBOBATh B PEAIbHOM >KU3HEHHOW cuTyauuu. Obnanas
VMU, y4allluecs MOTYT aJalTUPOBAThCA K M3MEHSIOIMIMMCS YCIOBHUSIM, OPUEHTHPOBATHCS
B Pa3HOOOPA3HBIX CUTYyalUAX, pad0TaTh B KOMaH/IE.

[Ipu pabore Hag NTPOEKTOM MOSBISETCS HUCKIIOYUTENbHAS BO3MOKHOCTH
(GopMHUpOBaHUS Yy YdYallUXCsl KOMIETEHTHOCTH pa3peuleHus MpodsieM (IOCKOJIBKY
00s3aTeNIbHBIM YCIIOBUEM peajn3aliyd METOJa IPOEKTOB B IIKOJIE SBJISETCS PEIICHUE
yyalmMcs COOCTBEHHBIX MPOOJIEM CPelCTBaMU IMPOEKTa), a TAKKEe OCBOCHHE CIIOCOOOB
NEATEIbHOCTH, COCTaBJISIOIINAX KOMMYHHKAaTUBHYIO u MH(OPMALIMOHHYIO
KOMIIETEHTHOCTH.

[IpOEKTHI SBIAIOTCA MEXIPEAMETHBIMHU, B OTJINYUE OT MOHOIPOEKTOB, YACTUYHO
BBIITOJIHSIIOTCSI BO BHEYPOYHOE BPEMS M IIOJ PYKOBOJCTBOM HECKOJIBKUX CIELUAIMCTOB B
pa3nUYHBIX 00JacTSIX 3HaHUSA. Takue MPOEKTHl TPeOYIOT OYeHb KBANU(PUIMPOBAHHON
KOOpJMHAIIMM CO CTOPOHBI CHEIHAINCTOB U CIaKEHHOW pabOThl MHOTHX TBOPYECKHX
rpymni. MexnpeaMeTHble MPOeKThl MOTYT ObITh KaK HEOOJIbLIIMMHM, 3aTpardBarolIUMU
JIBa-TpU MpeaMeTa, TaK U HAIPaBICHHBIMU HA PELIEHUE JOCTATOYHO CIOKHBIX MpoOIieM,

TPEOYIOIIMX COACPIKATSIIBHOW HHTETPAIlid MHOTHX 00JIacTeH 3HaHMS.

1. TemaTn4eckoe MIAHUPOBAHUE

Ne .. HasBanmue pasaesa/TemMmbl KosmuecTBo 4acos
O0mee Teopus IIpakTuka
1. OcHOBBI AI3BIKA 8 1,5 6,5

nporpammupoBanus Python

1.1. Dranbl pelleHds 3aJauyd  Ha 1 0,5 0,5
KOMITBIOTEPE
1.2. Pemenue 3a1a4 Ha 1 1

KOMIIbIOTEPE




1.3. OIHOMEpPHBIE ~ MAacCUBHI B 1 0,5 0,5
Python - cnucku. Co3ganue
CIIMCKOB U BBIBOJ 3JICMCHTOB

1.4. HUccnenmoBanne wu reHepamus 1 1
CIHMCKOB. BhIunciieHHuEe CyMMBbI
AJIEMEHTOB CITUCKA

1.5. CnoBapy ¥ HMX OIHMCAHUE. 1 0,5 0,5
[Touck mo cimoBapo

1.6. ITepeGop 271EMEHTOB CI0Baps 1 1

1.7. Penrenue 3a1au c 1 1
UCTIOJIb30BAaHUEM CITUCKOB H
cioBapen

1.8. [ToBTOopenue. torosas pabora 1 1
"Maccussl B Python"

2. MamuHHoe 00y4yeHue 10 5 5

2.1. Ilondartne m BUABI MAIIMHHOTO 1 0,5 0,5
o0yJeHus

2.2. AHanu3 W BU3yalaM3alus 1 0,5 0,5
JTaHHBIX

2.3. BubnanoTexu MAIIMHHOTO 1 0,5 0,5
oOydeHus

2.4. Jluneiinas perpeccus 1 0,5 0,5

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

2.6. Knaccupuxanus. 1 0,5 0,5
Jloructrnueckas perpeccus

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

2.8. HepeBbs pemenuit. Yacts 1 1 1

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

2.10. [Ipoext «Pemenne 3amauu 1 1

KJ1acCU (UKL




NTOI'O

18

6,5 11,5

TemaTHueckoe IVIAHUPOBAHUE C ONIPEACJICHUEM OCHOBHBIX BH/10B yqeﬁﬂoﬁ

JAeATEeJbHOCTH
HanmeHoBanue Kpartkoe coaepxanue Buabl yyeOoHoM
TeMbI AeATeJbHOCTH
1. Python
1.1 | Dramnbl JlunelHbIl anropuT™, OJIOK- Ananumuueckas: — aHaIA3
peLICHUS cXeMa, MaTeMaTUYECKUE JBUXKEHUS OECHUIOTHOTO
3a/1a4u Ha | OIEpaTophbl, OIIEPATOP aBTOMOOWJIS; aHanu3
KOMIIBIOTEPE NpUCBanBaHus, QyHKINU aJIropuT™Ma JBUKECHUS
print(), input(), float();>Tambr 0eCUIIOTHOTO
pellIeHus 3a/1a4 Ha aBTOMOOWIIS; aHaIu3
KOMIIBIOTEPE, MOJIEb, ATAaNoOB PELICHUS 3a/1a4 Ha
aJITOPUTM, (popMalIn3aus, JBU)KEHHE  OeCHHIIOTHOTO
JUHEHHBINA U aBTOMOOMIISL.
PasBETRIAOIANCA . Kommynuxayuonnas:
QJITOPUTMBI, YCIIOBHBII
. OTBETBl ~ Ha  BOIPOCHI
orneparop B Python, monusrii u
. . y4uTENSA, B TOM 4HCIIE
HENOJIHBIN YCIIOBHBIN
npoOneMHbie (00CyXkaeHUE
orepaTop
no OJOK-CcXeMe JTamoB
peuienus 3aaaun Ha [1K).
IIpakmuueckas: penmieHus
3aJayl  Ha  JBUKEHHUE
0eCIUIOTHOTO
aBTOMOOMJIS, B TOM YHCJIE
COCTaBJIEHUE  aJropuTMa,
HaInucaHue KOJa;
COCTaBJIEHUE OMMCaHU
Ka)KJOro 3Tana pelieHus
3amaun Ha IIK (o Omok-
cxemam)
Pecghnexcusnas:
3aIl0JIHEHHE aucTa
pedrexcuu B KOHIE ypoKa
1.2 | Peienue 3anau | IloBTOpEHHE OCHOBHBIX Ilpakmuueckas:
Ha 6a3oBbIx noHaTuit Python, [Ipe3CHTaLNs
KOMITbIOTEpE U3YYCHHBIX paHee BBITIOJTHEHHOTO JIOMAIIIHETO
3aJlaHus; ydacTtue B
BUKTOPHHE Ha TIOBTOPEHHE




0a30BbIX MoHATHI Python.

Pegnexcusnas:
3aIlOJIHEHUE mucTa
peduiekcur B KOHIIE YpOKa

1.3

OnHoMepHbIe
MaCCHBBI B
Python -
CITHCKH.
Coznanue
CTIMICKOB u
BBIBO/]
DJIEMEHTOB

CHoucok, MacCHB, DJIEMEHTHI
CIIMCKa, HHJICKC DJICMEHTA
CIHMCKa, METOIBI .append u
.sort, MOJIOXKUTEIbHBIE U
OTPUIATEIIbHBIE WHICKCHI,
Cpe3bl

Ananumuueckas: aHalu3 u
KOMMCHTHUPOBAHUC
KaXX1a0ro OJICMCHTA
TCpMHHA «CIITMCKH»,
HaITMCaHHUEC KOoaa.

Ilpakmuueckas:
HaIlMCaHHE IpOrpaMMBbl
JUISL XpaHEeHUsI 1 00pabOTKU
JAHHBIX 00 OIlEHKax II0
UCTOpUHM 32  TEKYIIYIO
YETBEPTh; BBITIOJIHEHUE
3a7aHuN B Jupyter
Notebook 1o co3nanuto
cnucka  subjects c
AJIEMEHTaMHU.

Kommynurxayuonnas:
OTBETHI Ha BOIIPOCHI
YUIUTEIS, ydacTHe B
TPYIIIIOBOM  OOCYXJICHUHU
npu 8bINOJHEHUU 3A0AHUU.

Pecghnexcusnas:
3aIOTHEHHE JTUCTA
pedekcuu B KOHIE ypOKa

1.4

HccnenoBanue
U TeHepauus
CITHCKOB.
Breraucnenue
CYMMBI
2JICMEHTOB
CITHCKA

Metoner  .append wu
byakmum - min(),

3aJJaHHBIM
ITIOBTOPEHUH,
re’Hepanus

onepatopsl for u if

.sort,
max() u
MeToJ .count; CyMMHUPOBaHHE
DJIEMEHTOB CIIMCKa, ILHUKI C

YHCIIOM
onepartop for;

CIIHCKa,

Ananumuyeckas:
3aJaHUd U BOIIPOCOB;
HalMCaHWe  KoJa  TMpH
penIeHuy 3a1a4.

aHaJIn3

Ilpakmuueckas:

BBIIIOJIHEHUE B Mapax
/MHKpOTpyMnax 3aJaHui, B
KOTOPBIX HE00X0IUMO
MPUMEHUTH KOMaH/IbI,
U3y4YEHHBIE noma
HamucaHue  Kojga  JuIs
penieHus 3a/1a4uu
CYMMHUPOBaHUSI 3JIEMEHTOB
CIMCKA; peuieHue 3ajad




(HamucaHue  Kojga)  Ha
TCHEPAIHIO CITUCKOB.

Kommynukayuonnas:

OTBETHI Ha BOIIPOCHI
YUIUTEIS, ydacTHe B
TPYIIIIOBOM  OOCYXJICHUHU
MIPY BBINOJIHEHUY 3aJaHUMN.

Pegnexcusnas:
3aMoJTHEHHE JTUCTA
pedrekcun B KOHIIE YpoKa

1.5

CnoBapu u ux
OmHCaHue.
[Touck 1o
CJIOBApIO

Crnucku, reHepanusi CIHCKOB,
CYMMHUPOBaHHE 3JIEMEHTOB
CIIMCKa, byHKIUSA len(),
CJIO)KEHHUE CIIUCKOB; CIIOBApH,
AIIEMEHTHl CIIOBaps, KIIOY U
3HA4YEeHHE, BBIBOJl 3JIEMEHTOB
clIoBaps, IIOUCK DJIEMEHTOB B
clIoBape

Ixcnepmuasi:
B3aMMOIIPOBEPKA
BBIIOJTHEHHBIX  JTOMAIITHUX
3aJlaHUM, TTOMCK OIIMOOK M
X 000CHOBaHME.

Ananumuueckas:  aHanu3
BBITIOJTHEHHBIX  JTOMAITHUX
3aJaHul; 3aJIaHuN o
CO3JIaHMIO  CJIOBapeil ¢
3aJJaHHBIMH YCIIOBHUSIMH.

Ilpakmuueckas:
o0OcyxaeHue OIIMOOK,
JIOTYIIIEHHBIX B

BBIIIOJIHEHHBIX AOMAalIHUX

3aJlaHUsAX; TMPOCMOTP H
oOCyXJIeHuEe BHUACOPOIIUKA
«CrnoBapuy;
CaMOCTOSITEIEHOE

BBEINIOJTHEHUE 3aJaHUl Ha
co3zianue cioBaps results ¢
npeaMeTaMu U
YETBEPTHBIMU OIICHKAMU U
cioBaps g TOHUCKa
OT3bIBOB MO  (uiibMam;
MPOCMOTP  BHJEOPOJIMKA
«Ilo  cnoBapro  MOXKHO
OBICTPO HCKaTh» u
BBITIOJTHCHUE 3aJaHUs  T10
BUJICOPOJIUKY.

Kommynuxayuonnas:
OTBETHI Ha  BOMPOCHI
YUUTES, ydacTue B




IPYNIOBOM  OOCYXACHHUH
MIPU BBITIOJIHEHUH 3a/IaHUM.

Pegnexcusnas:
3aIlOJIHEHUE JTUCTA
peduiekcun B KOHIIE YpOKa

1.6

[Tepebop
JJIEMEHTOB
clioBaps

CrnoBapp, CIHCOK, ONEpPaTopbl
for m if, asmemeHT croBaps,
KJIIOY,  3HAYeHWe, mnepedop
cJIoBaps MO KJIroYaM, mepedop
cIIoBaps 1o 3HAYCHUSM,
meroasl .keys, .values, .items,
onepartopsl for u if

Oxcnepmuasi:
B3aMMOTIPOBEPKA
BBITIOJTHCHHBIX  JOMAITHUX
3aJaHul

Ananumuueckas: — aHalu3
BBITIOJIHEHHBIX  JIOMAIIHUAX
3agaHuid  (aHaAIM3 KOJa),

IIONCK OIMHMOOK MU WX
000CHOBaHHE.
Ilpakmuueckas:
o0cyxaeHNe OImMOOK,
JIOTYIIIEHHBIX B
BBIIIOJTHEHHBIX  JIOMAITHUX
3aJaHMIX (HamucaHue
KOJ1a); MIPOCMOTP u
o0cyxaeHNE
BHJICOMHCTPYKIIUH c
aHAJIM30M MIPUMEPOB
«ITepebop JJIEMEHTOB
CJIOBaps»;
CaMOCTOSTEILHOE
BBITIOJTHEHHE 3aJlaHuM;
BBIIIOJTHEHHE 3aJaHUN Ha
MIPUMEHEHHE METOJ0B
keys, .values, items;
BBITIIOJTHCHHUE

MPAKTHYECKOW paboThl B
rpynmre (aBa 3a1aHus).

Kommynukayuonnas:

OTBETHI ~ HAa  BOMPOCHI
y4uTeNs,  y4acTHe  BO
bpoHTAIBHOM Oecene
(yrouneHue MOHSATUHT
CKITFO9Y, «3HAYCHHEY,
(QJIEMEHT  CJIOBaps», a

TaK)K€ BBISBJICHUE OTJIMYUI
cloBaps U CIHCKA) W




IPYNIOBOM  OOCYXACHHUH
MIPU BBITIOJIHEHUH 3a/IaHUM.

Pegnexcusnas:
3aIlOJIHEHUE JTUCTA
peduiekcun B KOHIIE YpOKa

1.7 | Pemenue 3amau | Coucok, cpes, MOJIOKUTENbHAS | AHarumuyeckast pu
c U OTpUUATENbHAs WHACKCALMS | BBIIOJHEHUU 3aJaHUI
UCIIOJIb30BAaHUE | DJIEMEHTOB  CIMCKA,  METOJ

Ilpakmuueckas pu
M CIUCKOB U |.append, reHepamnus CIHCKa, .
. . BBIIIOJIHEHUH BCEX 3aJaHUil
cloBapeu onepatopsl for u if; cioaps,
(VHAMBUAYAJIBHO W B
AJIIEMEHTHI CIIOBapsl, KIIOYH U
MHUKPOTPYIINAaXx).
3HAYEHMUS, BJIO’KCHHBIE
CJIOBapH, METOJ .items Kommynukayuonnas:
OTBETHI Ha BOIIPOCHI
YUUTENs,,  y4acTHE  BO
GbpoHTaIBHOM OIpOCE W
IPYNIOBOM  OOCYXKIECHUHU
MIPY BBINIOJIHEHUY 3aJaHUM.
Pegnexcusnas:
3aI0JIHCHHE JINCTA
pedrekcun B KOHIIE YpoKa

1.8 | Urtorosas ITonsatna no kypcy «Maccussl | Anarumuueckas pu
pabota B Python: ciucku u cmoBapu» | BHINOJTHEHUHU 3aJaHui
"MaccuBsl B WUTOTOBOM KOHTPOJIBHOM
Python" paboTHI.

llpaxmuueckas npu
BBITIOJIHCHUH 3aJaHul
WUTOTOBOM KOHTPOJIbHOM
paboTHI.

Pegrexcusnas:
3aro0JIHEHHE JINCTa
pedekcuu B KOHIE ypOKa

2. MaumuHHOe 00y4yeHue

2.1 | IlonsTue U | UcKycCTBEHHBIM  MHTEIUIEKT, | AHarumuyeckas [IpH
BH/IbI MOJXO0Jl,  OCHOBAaHHBIM  Ha | CDABHUTEJIHLHOM  aHaJu3e
MAIlMHHOTO npaBuiax, MAIIMHHOE | MOAXOJIOB:  O0y4eHue ¢
o0y4YeHHS o0y4yeHue, HCTOpUS pPa3BUTH | yuuTeneM u oOydeHue Oe3

4041 B Wrpax, chepsl
PUMEHEHHUS MalIMHHOTO
oOyueHus; oOyueHue C

YYHTENIS; TPU OTBETaX Ha
BONPOCHI ¥ ()POHTATHLHOM
00CYXJCHUU BOMPOCOB TIO




yuuTeneMm,  obOydeHue — 6e3
YUUTEINs, 3ajJada PeTrpecCHuH,
3aada Ki1accuukamnmy,

3a7a4a KJIacTepH3allu, 0TOOp
JTAHHBIX IS MOJICITH
MAaIIMHHOTO 00yYeHUs

MpEe3EHTaLINH.
Ilpakmuueckas pu
BBITIOJIHCHUH 3aJaHul
MPaKTUYECKON pabOTHI.
Kommynurxayuonnas:
OTBETBI Ha BOITPOCHI
y4yuTeIsA,  y4acTUE€  BO

(GPOHTATBHOM 00CYKJICHUH
TIPY BBITIOJTHEHUH 33/ 1aHUN.

Pegnexcusnas:
3aITOJIHEHUE TucTa
peduiekcun B KOHIIE YpOKa

2.2 | Ananus MaimuaHoe oOydeHue ¢ | Ananumuyeckas. npu
BU3yaJIn3alus yUUTEJIEeM, MAaIIMHHOE | TIOUCKE OTBETOB Ha
JTAHHBIX oOyueHue 0e3 y4duTens, 3a/Jaya | BOIPOCHI B X0J1e

perpeccum, 3amada | 00CyKIEeHUS
KJaccupukanmm, 3a/1a4ya | BBITIOJIHEHHOTO JIOMAITHETO
KJacTepu3aluy; OUOIMOTEKH | 3aJaHUsl, TIPU BBHITOJIHEHUU
pandas u matplotlib, urenue | 3amanuit MPaKTHYECKOM
TaOJIMYHBIX JaHHBIX, | paOOTHI.
CTATHCTUYECKHE  ITOKA3aTeIIH,
Ilpaxmuueckas: npu
MOCTPOCHUE TUATPaMM
o0CyXIeHUN
BBITIOJTHEHHOTO JTOMAIITHETO
3aJIaHus; npu
(bpOoHTAIBHOM oOmpoce |
Oecene, TpH BBITIOJIHCHUH
3alaHui MPAKTUYECKON
padoTHL.
Kommynukayuonnas:
OTBETHI ~ HAa  BOMPOCHI
YYHUTEs,  ydacTHe  BO
(bpOHTAIBHOM O0CYXICHUHN
MIPY BBITIOJIHEHUH 3a/IaHU.
Pegrexcusnas:
3aItOJIHEHUE TmucTa
peduiekcun B KOHIIE YpOKa

2.3 | bubauoreku MammaHoe oOydeHue ¢ | Ananumuyeckasi:  OTBETHI
MAaIIHHHOTO yauTeaeM MU 0e3 yduTens, ero | Ha  BOMpoChl  (aHAM3
oOy4deHus MPEUMYIIECTBA,  MOCTAHOBKA | BOIPOCOB " MIOWCK

e | 3a/1a4, aHAJIU3 JIAHHBIX, | OTBETOB) dbpoHTaTBHOM




oOyuaromiass U TPEHUPOBOYHAS
BBIOOPKH, 3ajlaya pPErpeccuu,

3aja4ya KJIaccuUKaInH,
TECTOBasS H TPCHUPOBOYHAS
BBIOOpKa, nepeoOydeHue,
HeZ000y4YeHne, ONTUMallbHas
MOJIETIb, KpOCC-BaJIUaINS;
ombauorexka sklearn, »rambl
MIOCTPOCHUS MOJIENH
MallMHHOIO  OOyYeHHMs  Ha
Python

Oecenpl; aHamu3 TpaUKOB

MoJIeNen MAaIIMHHOTO
oOy4eHus pu
BBITIOJTHEHU T 3aJlaHus

«IIpobnempl B 0OydeHHH
MOJIEIIN».

Ipaxmuueckas: TIOHMCK
OTBETOB  HAa  BOMPOCHI
bpoHTAIBHONW Oecenpl W
BOTIPOCHI YUUTENS B XOJE

ypoKa.

Kommynukayuonnas:
ydacThe BO (PpoHTaIbHOMN
Obecenie 1Mo  Marepuana
MIPEIBITYIIETO YpOKa;
ydyactue B OOCYXIEHUU
IPU BBIOJHEHUH 3aJaHUs
B MUKpPOTpyIIIe o
aHaIU3y rpadukoB
MaIIMHHOTO 00YYEHUS».

Pegnexcusnas:
3aI0JIHEHHUE JIUCTa
pedrekcun B KOHIIE YpoKa

2.4

JIuneiinas
perpeccust

MOHATUE JIMHEWHOU PErpeccuu,
neneBas (QyHKIusA, JTUHEHHOE
ypaBHEHUE,
TOMOCKEAACTUYHOCTh JIaHHBIX;
CO3JIaHUE MOJEIU JINHEHHOU
perpeccun  Ha  Python ¢
moMoIbplo O6ubauoTek pandas,
numpy u sklearn

Ananumuyveckas: — aHaIU3
paboThl MOJENU JTUHEHHON
perpeccuu (mon6op
K03 HUITHEHTOB

JIMHEMHOTO YpaBHEHUS C
HECKOJIbKUMU

NIEPEMEHHBIMU ); aHaIu3
3a1a4,  NPEJCTaBICHHBIX
yUUTENIeM, BBIOOp M3 HHUX
3a/la4 pErpeccuu; 3aJaHue
Ha aHainu3 TrpaduKoB U

BRIOOp U3 HHX  TOTO,
KOTOPBIA ~ COOTBETCTBYET
MOJIEIIN JIMHEMHON
perpeccuy; aHaIu3
TOYEUHBIX  Tpaduka U

BBIOOp cpeau HHMX Habopa
JAHHBIX, NOAXOIAIIUX IS
pELIEHHS 3a1a4M JIMHEWHOU
perpeccuy; CO3/1aHHE




MOJIeTTH MaIIMHHOTO
oOyuenus Ha Python.
Ilpakxmuueckas: peunieHue
3a7ady Ha  BBIOOpD (M3
MpeICTaBICHHBIX
yuyuTeseM 3aJad) 3aaay
perpeccud; Ha  BBIOOp
Habopa  JaHHBIX (mo
rpadukam), MOAXOASIIUX
TUTSE pelIeHus  3aJayu
JIMHEWHOU perpeccuy;
CO3JIaHue MOJICIH
MalIMHHOTO OOy4YeHHsI Ha
Python - MOJIEJb

IIpCaACKa3aHuA OCH Ha
KBapTUpPBI, B 3aBUCHUMOCTH

oT Pa3IMYHBIX
napameTpoB.
Kommynuxkayuonnas:
ydyactue BO (PpOHTaIbHOM
OOCYXICHHH  OCHOBHBIX
BOIIPOCHI TEMBI - JTMHEHHAs
GyHKIMS W JUHEHHOE
ypaBHEHHUE, KOTOpHIE YKe
U3y4YaInCh B Kypce

MaTeMaTHKH; OOCYXKICHUE
3aj1ad 1o rpadukam.

Pegnexcusnas:
3aroJTHEHHE TUCTa
pedrekcuu B KOHIE ypOKa

2.5

Henuueiinbie
3aBUCUMOCTH

Coznanne, oOy4eHHe U OIeHKa
MOJIENN JIMHEWHON PErpeccuu,
BU3yalll3alusl  JAaHHBIX  Ha
Python; HEJIMHEHHbBIN
byHkuuu, rpa@ukud QyHKIU;
NOJIMHOMHAJIBHOE
npeoOpa3oBaHUe
perpeccuu

JIUHEWTHOU

Ananumuyveckas: co3laHuE
MOJIEJIN JIMHEVHON
perpeccurn Ha OCHOBaHUM

MPOCTOM TaOJIUIBI c
JAaHHBIMH O  3apIulaTtax
COTPYTHUKOB,
HAXOJSIINXCS Ha Pa3sHBIX
JIOJDKHOCTAX,  HalHMCaHHE
KoJa.

Ilpakmuueckasn: pelnicHHUE

3a7a4 Ha CO3JaHuE MOJEIU
JIMHENHON perpeccuu,




OTBETHI Ha
YUHUTEIIS (moBTOpEHME
Marepuajga MaTEMaTHKH);
BBIIIOJTHEHUE 3aJaHHs Ha
MOJIMTHOMHUAJIBHYIO

perpeccuio, HaITMCaHHE
KoJa s TpeIcKa3aHus
3HAYE€HUS HOBOU MOJEILIO
U TIOCTpoeHHue rpaduxKoB

BOIIPOCHI

UCXOJHBIX  JAaHHBIX |
MO/IEJH.
Kommynukayuonnas:
ydyacTue BO (PpOHTaIILHOM
OOCYXJE€HHUHU, OTBETHl Ha
BOMPOCHI YUUTEIIS.
Pegnexcusnas:
3aIl0JIHEHUE aucTa

pedrekcuu B KOHIE ypoKa

2.6

Kiaccudukarmms

Jloructuueckas
perpeccust

Knaccudukarmus,
JIOTUCTUYECKAs perpeccus,
JIMHEHUHBIN KJ1accugukarop,
TUIIEPIUIOCKOCTB, OuHapHas
KJaccuukanms,
MYJIbTHKIIACCOBas
KJIacCU(UKAIIHS,; JIMHEWHOE
ypaBHEHHE,  KOI(PPUIHUEHTHI
JIMHENHOT O YpaBHEHUs,
pacnojoxXeHue TOUYKH

OTHOCHTEIIBHO IPSIMOM, OTCTYII
00BeKTa; co3daHue, OOydYCHHE
u OIlEHKA MOJIENH
JIOTUCTHYECKOM perpeccuun

Ananumuyveckas: MOKCK
OTBETOB Ha MPOOJIEMHBIC
BONPOCHI U pEIICHUE 3a]1a4
Ha JTane 2 ypoka;

Ilpakmuueckas: OTBETHI Ha

BOITPOCHI, moaoop
IPUMEPOB 3a1a4
KJacCU(PUKAIMK;  OTBETHI

Ha TPOOJIEMHBIE BOMPOCHI
npu  OOBSICHEHUH HOBOTO
MaTepHualia; pereHue 3a1aq
Ha 3aKpervieHHe HOBOTO
MaTepuasia 10  TEME;
ydqactie BO (PpOHTaIBHOU
pabote Ha 3Tare 3 ypoka.

Kommynukayuonnas:
ydqactie B OOCYXKIEHUU
TecTa u OCHOBHBIX

MOHSATUM TEMBI, OTBCThHI Ha
BOITPOCHI YUUTCIIA,

Pecghnexcusnas:
3aItoJIHEHUE JTUCTA
pedaekcun B KOHIIE YpoKa




2.7

Knaccudukamms

Jloructuueckas
perpeccus

Marpunia omub0OK, METPUKU
KayecTBa JOTUCTUYECKON
perpeccuu, MO/JIEJIb
JIOTUCTHYECKON DPETPECCHH Ha
Python

Ananumuueckas:  TIOUCK
OTBETOB ~ Ha  BOIIPOCHI
yuuTeNsd NpU OOCYXKIEHUU
METPUK KauyecTBa
JIOTUCTHYECKON pErpeccuu;
CaMOCTOSITEJIbHOE
COCTaBJIEHUE MOJIeNH
JIOTUCTHYECKON perpeccuu
JUISL npencKa3zaHus
BEPOSITHOCTH B
Onmxaiiiume 10 JeT
UIIEMUYEeCKON Oosie3HH
cepaua MO  Ppas3InYHbIM
IPU3HAKaM.

Ilpakmuueckas: OTBETHI Ha
BOIIPOCHI YUUTETS;
CaMOCTOATENBHOE
COCTaBJICHUE MOJEIN
JIOTUCTUYECKON perpeccuu
JUIst MpeaCcKa3aHus
BEPOATHOCTH B
onmKanime 10 JeT
HIIEMUAYECKOU 0011e3Hu
cepala 1O  Pa3IuYHBIM
MpU3HAKaM

Kommynukayuonnas:
ydqactue BO (PpOHTATIbLHOM
00CYyKJIeHUU METPUK
KaueCTBA  JIOTUCTHUYECKOMU
perpeccuu;

Pegrexcusnas:
3aItoJIHEHUE JTUCTa
pedrekcun B KOHIIE YpoKa

2.8

JlepeBbs
pewennii. YacTh
1

JlepeBo penieHuil, >3JIEMEHTHI
JICpeBbEB:  KOPEHb,  JIUCTHS;
ryOMHa  fepeBa,  JKaJHBIN
aJITOPUTM, aTpUOyT pa3OueHMs;
sHTpomnus, Gopmyna lllenHoHa,
BEPOSTHOCTH, KPUTEPHA
JKuHM

Ananumuyeckas:
Ilpakmuueckas:
Kommynuxayuonnas:

Pecghnexcusnas:
3aI0JIHEHUE JTUCTA
pedekcun B KOHIIE YpoKa

2.9

JlepeBbs

Ananumuueckas:




peuienuii. YacTtb
2

COCTaBJICHUS  AJITOPUTMA
OPUHATUS  pelleHuil  (Ha
OpUMEpe WIPhl); aHaIU3
y4eOHBIX IPUMEPOB JIepeBa
peuIeHu;

Ilpakmuueckas: ydactue B
UI'PE HA aHAJIN3 AITOpUTMa
IPUHATHAS ~ pElIeHUuHM  C
MIOMOIIIBIO JI€PEBHEB;
UCCIIEOBAaHUE KPUTEPHUEB
s pexTuBHOCTH
pa30ueHus Ha mpuMepax.

Kommynuxayuonnas:
oOcyxeHue npu
BBIMIOJTHEHUU  3aJaHUi B

MUKpOTPYIIIE, OTBETHI Ha
BOTIPOCHI YUUTEIIS. YIacTUEC
BO (dhpoHTATEHOM
00CYXICHUU.

Pegnexcusnas:
3aMoJTHEHHUE JTUCTA
pedrekcun B KOHIIE YpoKa

[Ipoext
«Pemenne
3a7a4u
KJIaccupuKaIu
»

MAaIIIHHHOE oOyJeHwHe C
YUHUTEIIEM, 3aj1aua
KJ1accu(puKaIiu, METPUKH
OIICHKH KauecTBa
KJIacCH(PUKAITIH; STarlbl
pa3paboTKu MOJIETTH

MalIMHHOTO OOYYEeHHs, aHau3
JIAHHBIX, CO3/aHUE U O0ydYeHUE
MOJISTIH,

OIICHKA 3¢ (eKTUBHOCTH
paboThI MOAEIH

Ananumuueckas. npu
BBIOOPE METOJIOB PEIICHUS
3a7a4uu

Ilpaxmuueckas. ipu
BBITIOJTHEHU U
MIPAKTUICCKOTO 3aaHHS TI0
CO3JIaHUI0 MOJIEIN
MaIIMHHOTO 00YYeHHS

Peghnexcusnas: npu
MOJIBEJICHUN UTOTOB
BBITIONTHEHUS PaOOTHI,
3aIlOJIHEHUS JTUCTA
pednexkcuu




