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HHOACHUTEJBHAA 3AIIUCKA

PaGouast mporpamma mpeamera «VCKyCCTBEHHBIM MHTEIJICKT» 00S3aTebHONW MPEIMETHON
obmactu «MHpopmaTuka» 1S cpemHero oobmero oOpa3oBaHHS pa3paboTaHa Ha OCHOBE
HOPMAaTUBHBIX JOKYMEHTOB:

1. ®epepanbublii 3ak0H 0T 29.12.2012 Ne273-D3 (pen. ot 30.04.2021) «O6 obpazoBaHuu B

Poccutickoit ®eneparun» (¢ usm. U nom., Becrynuinu B cuiny ¢ 01.06.2021)

2. @enepa’bHBI TOCyIapCTBEHHBIH 00pa3oBaTENbHBIA CTaHAAPT CPEIHEro O0IIero

obpazoBanus: mpuka3 MunoOpHayku Poccuu ot 17.12.2010r. Ne1897

3. Ilpuka3z MunuctepcTBa oopa3oBanus U Hayku PD ot 29.12.2014 Nel644 «O BHeceHuun

U3MEeHeHHH B mpuka3 Munucrepcrsa oOpa3oBanus u Hayku Poccuiickoit @enepauu ot
17.12.2010r.  Nel897 «O6  yrBepkaeHuH  (enepaipbHOr0  TroCyAapCTBEHHOTO
00pa30BaTeNLHOTO CTAHJAPTA CPETHETO OOIIETO0 00pa30BaHUSDY
4. TlpumepHasi oCHOBHas 0Opa3oBaTeibHas MPOrpaMMa CpeIHero ooIero oopa3oBaHus Mo
HNudopmaruke

5. CIT 2.4.3648-20 «CaHuUTapHO-3IUIEMHUOJIOTHYECKHE TPeOOBaHMUS K OpraHU3AIMIM
BOCTIUTaHUS U O0YyUEHUSsI, OTIbIXA M 03JJOPOBIICHUS ACTCH U MOJIOICHKI)

6. VYwuebnsrit mnan MbOY CII Ne5 r.Bosnroaorcka va 2021-2022 y4eGHblii ro/1.

Kypc «MckyccrBennslit untemnekt 10 kmace» Uit cpeHed MIKOJbl MpeAHa3Ha4yeH s
nperonaBanust B 10-11 kmaccax. DTOT Kypc mnpoaoinkaeT (OpMHpPOBAHWE 3HAHMK YyYaIluxcs
CTapIMX KJIAcCOB O CHCT€MaX MCKYCCTBEHHOIO MHTEJIEKTa Kak OJHOW M3 Hauboiee
NEPCIIEKTUBHOW W  pa3BUBAIOLIEiicss obnacTell HAy4yHOro W TEXHOJIOTMUYECKOIO  3HAHMSL.
VcKkyccTBEHHBIN MHTEIUIEKT — CTPAaTErMyeckd Ba)KHOE HalpaBieHue, Kotopoe B HaruonaibHoH
nporpamme «Lludposast sxonomuka Poccuiickoit @enepannny» 0003HAYEHO B KayecTBE OJHOM U3
CKBO3HBIX IM(POBBIX TEXHOJIOTUH, O0O0ECIEYHUBAIOLUINX YCKOPEHHOE PpAa3BUTHE IPUOPUTETHBIX
oTpaciieil 3KOHOMHUKU M couuainbHou cdepbl. Ilpunsras B 2019 r. HauuonanbHast crparerus
Pa3BUTHS UCKYCCTBEHHOI'O MHTEJUIEKTA CTABUT 3a/1a4M COBEPIICHCTBOBAHUS CHCTEMbl OJrOTOBKU
KaJIpOB B 3TOM HAIIPaBJIEHMUM, a TaKXKe pa3pabOTKU M BHEAPEHUS MOJyJIeH IO HCKYCCTBEHHOMY
MHTEJUIEKTY B o0Opa3oBaTelbHble IPOrpaMMbl BCEX YPOBHEH, BKIIOYas cpeaHee oOIee
oOpaszoBanue. Ha perenne qaHHOM 3a/1a4u ¥ HANIPABIICH HACTOSIIIHHA KypC.

CTpyKTypHO JaHHBII KypcC BKJIIOYAET JIBa B3aUMOCBS3aHHBIX MOIyJs (pasaena) MaccuBsl B
Python u Mammnnoe oOyudenue. IlepBbiii Monaynb (pa3gen) CBsi3aH € aKTyalId3alMed u
JaTbHEMIIUM pa3BUTHEM 3HAHUH W YMEHHMH 10 OCHOBaM mporpammupoBaHusi Ha Python.
ChopmupoBaHHble y yyallMXCs 3HAHUS M YMEHHS IO 3TOMY Moaynwo (paszeny) Oyayr B
JambHEHIIeM MCIOJb30BaHbl NMPU HM3YyYEHUH BTOPOro MOJIyJs (pas3ziena), OCBOCHHE KOTOPOTO
HalpaBJICHO Ha pa3BUTUE TPEJCTABIEHUH O MHOrooOpa3uum TOAXOJOB B pa3zpaboTke
HCKYCCTBEHHOT'O MHTEJJIEKTa, X BO3MOYKHOCTSAX M OIpaHMUYEHMsX; Ha (popMupoBaHHE 3HAHUHI O
MalIMHHOM OOYyY€HUHU U YMEHUI NPOEKTUPOBAHUS U pear3alui MO MAIlIMHHOTO 00y4eHus Ha
Python. Ilpu u3yueHun 3Tux Moayneil (pa3fenoB) ydalluecs HE TOJBKO Y3HAIOT O cHenuduke
OCHOBHBIX 3ajlad MAIlMHHOTO OOYYEeHMs, HO U Hay4darcs BBIIBISATH U (OPMYIUPOBATH JAHHBIE
3aJ]aud B COOTBETCTBMU C peallbHBIMU IMOTPEOHOCTSAMH B pa3iM4HbIX cepax >KU3HU YeTOBEKa.
Oromy Oyzaer cnocoOCTBOBaTh pELIEHHE MPAKTUKO-OPUEHTHPOBAHHBIX 3ajady, B TOM 4YHUCIE U
HEMOCPEJCTBEHHO CBSA3aHHBIX CO IIKOJIBHOMW XHU3HBIO, C U3yYEHHUEM JIPYTHX YUeOHBIX TUCIMILIMH.
B xone ocBoeHust yueOHOro martepuana Kypca y y4damuxcsi GopMUpyeTcsl YCTOMUUBBIN MHTEpeC K
crcTeMaM MCKYCCTBEHHOT'O MHTEIJIEKTa M 3aKJajbIBaeTcs 0as3a JUlsl MPOJODKEHUS UX M3YyYeHHs B
pamMKax BHEYPOUHOH J1€ATEIbHOCTU MJIU JIOMOJHUTEIFHOTO 00pa3oBaHus, UM caMOOOpa30BaHUs B
9TOM HaNpPaBJIEHWHM, HAIPUMEpP, CAMOCTOSTEIBHOTO OCBOEHMSI Kypca C HCIOJb30BaHUEM
00pa30BaTeNbHBIX OHJIANH PECYPCOB.

Kypc «UckyccTBeHHBI HHTEIUIEKT»  (0a30BBbI) HOCUT  MEXIWUCUUIUIMHAPHBIA U
KOMIUIEKCHBINA XapakTep. C 0JJHOW CTOPOHBI, B HEM CHHTE3UPYIOTCSI 3HAHUS M YMEHUS ydalluxcs,



MOJTydYeHHBIE MU Ha ypOKaxX MaTeMaTUKH, WHOOpPMATHKU, PU3HKH, OMOJIOTHH (pEIIeHHEe 3a/1ad ¢
bu3nyecKuM 1/ UM OUONIOTHUYECKUM conepkanrueM). C Apyroil CTOPOHEI, B CTPYKTYPE 3TOTO Kypca
OTUYETJIIMBO BBIACISIOTCSA U TEOPETUYECKAs U IPAKTUYECKAs] COCTABIISIIOLIME. Y Yallluecs: 3HAKOMSTCS
c oOmacTsaMH TpUMEHEeHHss U 0a30BBIMH MOHATUSIMH Kypca, a B XOJ€ AMIAKTHUYECKUX HIP H
BBIIIOJIHEHUS] TPAKTHYECKUX M MPOEKTHBIX 33JlaHUW TIOJy4arOT ONBIT AKTHUBHOW, TBOPYECKOU
VHJUBHUYQJIbHOW, TPYNIIOBOM M KOJUIEKTUBHOM NEATEIBHOCTH 10 OCMBICIICHMIO KIIFOYEBBIX 3a7a4
MaIIMHHOTO 00Y4Y€HHS U OCHOBHBIX MOJIXOJ0B B IPUMEHEHUU MAIIMHHOTO OOyUeHUs ISl CO3/IaHus
MHTEJJIEKTYaJIbHBIX CUCTEM.

Heab u 3apauu Kypca «ckyccTBeHHbIH HHTEIEKT» (0a30Bblil). [[envro uzyuenus Kypca
«VckyccTBEHHBIM HHTEIIEKT» (0a30BBIii) SBISETCS PA3BUTHE Y YUALIUXCS YCTOMYMBOTO HHTEpECa K
OCBOCHHIO JaHHOW OO0JIACTH 3HAHWHA M (hopMupoBaHHE 0a30BBIX 3HAHWUN W YMEHHMH O MAIIMHHOM
oOydyeHMH ¥ MHOrooOpasuu chep ero mpumeHeHus. 3adauu xypca: GOPMHPOBAHUEC Y YUAIIUXCS
NPEJCTaBICHUA O MHOroOOpa3uu IMOJIXOJO0B B pPa3pabOTKe MCKYCCTBEHHOTO HHTEIIEKTa, HX
BO3MOXXHOCTSIX W OTPAaHUYEHHSX; O MalIMHHOM OOy4YeHUHU U cepax ero NpuMEeHEeHHsl; pa3BUTHE
KOMMYHHUKAIIHOHHBIX HABBIKOB, YMEHHH pabOThI B KOMaHJE, CaMOCTOATENbHON paboThl U
OpraHU3alIOHHON KYJIbTYpHI.

LeaeBas ayauropus. Yuamuecs 10-11 kimaccoB 001eo0pa3oBaTebHBIX IIKOJL.

Mecto kypca «McKyccTBeHHbIH HHTEIEKT» (0a30oBblil) B y4eOHOM miaane. Kypc
«VckyccTBeHHBI MHTEIUIEKT» (0a30BBIi) MOXKET OBITH BCTPOCH BO BHEYPOUYHYIO NESTEIHHOCTD.
Ypoku no nepsomy mMoayito (pasaeny) «MaccuBbl B Python» MOryT ObITH BCTPOEHBI B yPOUHYIO
JeSTeNbHOCTh, €CIIM COXPAHSETCS] NMPEEMCTBEHHOCTh JIMHUU sI3bIKa IporpamMMupoBanust Python c
OCHOBHOM IIKOJION, BTOPOH MOIylb (pasnen) «MamuHHoe 00yd4eHne» MOXKET ObITh NMEePeHEeCeH Ha
BHEYPOUHYIO [JE€STEIbHOCTb. B 3aBUCMMOCTM OT BO3MOYKHOCTEH OpraHU3alud BHEYpOuHas
JEATEIbHOCTh MOXKET OCYIIECTBIATHCA MO PA3JMYHBIM CXE€MaM, B TOM YHCIIE€ HEMOCPEACTBEHHO B
OJIHOM 00pa3oBaTeNbHOW OpraHU3aldyd WIM COBMECTHO C JIpyTUMH 00pa3oBaTEJIbHBIMU
OpraHMU3aIMsIMHI U YUPEKICHUSIMHU AOMOIHUTEIBHOTO 00pa30BaHus IeTeH.

IleHHOCTHBIE OpHEHTHPBI colep:kaHuA Kypca «McKyCCTBEHHBI HHTEJIEKT»
(0a3oBbIii)

TexHoJI0rnK NCKYCCTBEHHOI'O MHTEIJIEKTA IIPOYHO BOLUIM B HAIly dU3Hb U OYEBUIHO, UTO C
TEYCHHEM BPEMEHHU CTEMEeHb 3TOT0 MPOHUKHOBEHHS OyAeT JUIllb YBeIHuuMBaThcs. Mcmonp3oBaHue
MHTEPHET-TIONCKA, TOJIOCOBBIX IMOMOIIHUKOB, CEPBUCOB PACIO3HABAHUS M300paKEHUH, OHIIAWH UTP
SBJISICTCS YaCThIO HaIllel MOBCEMECTHOM IeHCTBUTENBHOCTH. 3aJjauya COCTOUT B TOM, YTOOBI TIOMOYb
yyalemMycs 3aHsTh 10 OTHOILIEHHUIO K 3TUM TEXHOJIOTHSM MO3UIUIO HE TACCHUBHOIO MOJIb30BATENs, a
aKTUBHOTO TBOpLA M CO3/aTeNsl, IOHUMAIOLIETO CYTh TEXHOJIOTMI MCKYCCTBEHHOTO MHTEIJIEKTA U
CIIOCOOHOTO cO37aBaTh CBOHM, OpPUTMHANbHBIE pemieHus. OueBHIHO, UYTO YyXe B Omkaiiem
OyaymeM OT TOro, HAaCKOJBKO TI'PAaMOTHO BBIMIYCKHUK IIKOJIBI CMOXXET KOHCTPYHMPOBATh
COOCTBEHHYIO Cpely KU3HU U NMPpo(ecCHOHAIBHOMN NeSTEIbHOCTH, B TOM UUCIE, HHTETPUPYs B HEe
TEXHOJIOTUM  UCKYCCTBEHHOIO  MHTENJIeKTa, OyxeT  3aBHCETh  €ro  YCHEWHOCTh U
KOHKYPEHTOCIOCOOHOCTh. [l03TOMY CTONBP BaXHO OCBOEHHE TEXHOJOIMH HCKYCCTBEHHOIO
MHTEJJIEKTa, XOTs Obl ¥ Ha 6a30BOM ypOBHE.

Kypc «MckyccTBeHHBINH HHTEIEKT» (0a30BbIi)» OPraHMYHO UHTETPUPYETCS C IpeIMEeTaMH,
KOTOpPbIE U3y4aloTCs yJalluMuUcCs crapiieil mkosbl. EctecTBeHHBIM 00pa3oM BBITTISAUT WHTETPALIUS
C JUCHMIUIMHAMU MpeIMeTHOM oOnactu «MaTtemaTnka U HHQopMmaTHkay. PazButue goruueckoro u
QITOPUTMUYECKOTO MBIIUIEHUS, OCYLIECTBIIIEMOE HAa ypOKax IO 3TUM JUCLUIUIMHAM, CIYXHUT
3amauye GOpPMHPOBAaHMS TPOYHOW Oa3bl, Ha KOTOPOM B JaJIbHEHIIIEM MOXET TPOUCXOIHTH
CTaHOBJICHHUE CIIEUAINCTA IO HCKYCCTBEHHOMY MHTEJUIEKTY.

IInanupyemMble pe3yJibTaThbl 0CBOCHHS Yy4e0OHOr0 Kypca

[IperonaBanne kypca «lMcKycCTBeHHbBIM HMHTENIeKT» (0a30BbI) HampaBieHO Ha
JOCTUKEHHE TPeX I'PYII Pe3yJIbTaTOB - TMUYHOCTHBIX, METANPEIMETHBIX U IPEIMETHBIX.



1-s rpymma:
JIMYHOCTHBIC
pe3ybTaThI

1.1. ®opmupoBaHuME Yy YYaIllETOCd MHUPOBO33PEHUS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO pa3BUTHUS HAYKH U OOIIECTBA.

1.2. ®opMupoBaHME Yy VYYaIIErocsi HHTEpPeca K JOCTH)KEHUSM HAyKu U
TEXHOJIOTHH B 00JaCTH UCKYCCTBEHHOTO MHTEIUIEKTa

1.3. ®opmupoBaHue y ydallerocs YCTAaHOBKM Ha OCMBICIIEHHOE M Oe30IacHoe
B3alMO/JICIICTBUE C TEXHOJOTUSMHU U YCTPOICTBAMU, pEAIN30BAHHBIMU Ha OCHOBE
MIPUHIIMIIOB UCKYCCTBEHHOT'O MHTEIIJICKTA.

1.4. IlpuoOpereHue omnbITa TBOPYECKOW JEATENBHOCTH, OIHUpAlolIelcs Ha
HCIOJIb30BaHNE COBPEMEHHBIX HMH()OPMAIMOHHBIX TEXHOJOTHUH, B TOM YHCIE
HCKYCCTBEHHOT'O MHTEJIEKTA.

1.5. ®opmupoBaHue y ydaliierocsi ycTaHOBKM Ha COTPYAHUYECTBO U KOMaHIHYIO
paboTy mpu pelIeHuH MCCIeN0BATENbCKUX, MPOOJIEMHBIX M U300peTaTeNbCKUX
3azad.

2-5 rpyIma:

MeTarpeMETHBIC
pe3yNbTaThI

Ilo3naBaTenbHbie YY /:

2.1. Ymenue pabotarh ¢ uHpOpMaluell, aHATM3UPOBATH U CTPYKTYPUPOBATH
IIOJyYeHHbIE 3HAHMS M CHHTE3MPOBAaTh HOBBIC, YCTaHABIMBATh IPUYUHHO-
CJIEICTBEHHBIE CBSI3H.

2.2. YMeHus OOBSICHATH SIBJICHUS, IIPOLIECCHI, CBSI3U M OTHOILEHHUS, BbISBIIIEMbIE
B XO/I€ MI03HABATEIbHON U UCCIIE0BATEIBCKOM 1EATENbHOCTH.

2.3. YMeHue JenaTh BbIBOABI Ha OCHOBE KPUTHUYECKOI'O aHajIM3a Pa3HBIX TOYEK
3peHusi, NOATBEPKIaTh UX COOCTBEHHOM apryMeHTalledl WM CaMOCTOSITEIBHO
MOJTyYEHHBIMU JAHHBIMU.

24. VYMeHHe  aHAIM3UPOBATH/PE(IIEKCHPOBATH  ONBIT  WCCIICOBAHHS
(TeopeTHUYecKoro, 3MIUPHUYECKOr0) Ha OCHOBE NPEJIOKEHHOM CHTyaluHu,
IIOCTaBJICHHOM IICIIH;

2.5. YMeHue CTpOUTh paccyXIeHHe Ha OCHOBE CPaBHEHUS IIPEMETOB U SBJICHUH.
PeryasituBubie YY/I:

2.6. YMeHue 00OCHOBBIBATh 1€JIEBbIE OPUEHTUPHI M IMPUOPUTETHI CCHUIKAMHU Ha
[IEHHOCTH, YKa3bIBasi © 00OCHOBBIBAS JIOTHKY.

2.7. YMeHue IaHupoBaTh HEOOXOJUMBbIE JIEHCTBUS B COOTBETCTBUHU € y4eOHOM U
MM03HABATEIbHOM 3a7jaueil U COCTaBIISITh aJITOPUTM UX BBIITOJIHEHUS.

2.8. YMeHHe OIUCHIBaTh CBOM OMNBIT, OQOpPMIISAS ero s Iepesadyd Jpyrum
JIOJAM B BHJI€ TEXHOJOTMHM PEUICHHS NPaKTUYECKUX 3a7ad OIpPEEeICHHOTO
KJacca.

2.9. YMmenue BbIOMPATh U3 MPEJIOKEHHBIX BAPUAHTOB U CAMOCTOATEILHO UCKaTh
CpeAcTBa/pecypchl Ui pEHIeHUs  33Ja4yl/IOCTHXKEHHs ILeld B XoJe
HCCIIEI0BATENbCKOM 1EITETbHOCTH.

2.10. YMeHHe NpuHUMAaTh pelIeHue B UTPOBOM M yuyeOHOM CUTyalluM U HECTH 3a
HEro OTBETCTBEHHOCTb.

Kommynukarususbie YY ]|

2.11. YmeHue B3auMOJIEHCTBOBaTh B KOMaHJE, YMEHMEM BCTYNAaTh B AHAJIOT U
BECTH €T0.

2.12 YMeHue cobnroath HOpMBI MyOJIUYHON pedH,

pErIaMEHT B MOHOJIOT€ M JIUCKYCCHM B COOTBETCTBUM C KOMMYHUKATHBHOMN
3a/la4eH.

2.13. YmeHue ompenensTh CBOM JEHCTBUS W JEHCTBUS MAapPTHEPOB VIS
MPOIYKTUBHOW KOMMYHHKAIUH.

2.14. YMeHue NpuxouTh K KOHCEHCYCY B TUCKYCCUH UM KOMaH/IHOU paboTe.

3-s1 rpynmna.

3.1. Hmerp mpencTaBieHUS O MHOrooOpasuM IMOJIXOAOB B pa3paboTKe




[IpenmeTtHbie
pe3yabTaThl

HCKYCCTBEHHOT'O MHTEIIJIEKTA, UX BO3MOXKHOCTSX M OIPaHUYEHMSIX; O MAIIMHHOM
o0y4yeHHHU U cpepax ero mpruMeHeHHUs;

3.2. YMeTh OOBSACHATH Pa3HHILy MEXAY MAITUHHBIM OOYYEHHEM C YYHUTEIeM U
0e3 yuurens.

3.3. BeisBisath ¥ (OpMyIHpOBaTh 33J]a4l MAIIUHHOTO O0YUYEHUS VI Pa3IuYHbIX
cdep )KM3HU YeJIOBEKA U B COOTBETCTBUU C PEATLHBIMH IMOTPEOHOCTSMHU.

3.4. Nmetp mpeacTaBlieHUs O CO3JaHUU MOJIENM KiacCU(pUKALMU Ha CepBHCE
Teachable Machine.

3.5. Vmerp mnpencTaBlieHHUS O HEAOOOYYEHHBIX M TMEpEOOYyUYEHHBIX MOMAEIAX
MalIMHHOTO 00YY€HHUS, YMETh BBIABIIATH IPOOJIEMBI IO XapaKTEPHBIM MpU3HAKAM
Y 3HATh C1I0COOBI OOPHOBI ¢ TEpe0OyUeHNEM U HET000YyUCHUEM MOECTICH.

3.6. [ToayuuTh NpakTUYECKUI OIBIT TECTUPOBAHUS TOTOBOW MOJIEIN MALLIMHHOIO
oOyueHus

3.7. Wmetrh mnpeAcTaBiCHUS O CYIIHOCTH pPadOThl MOJEIH JIOTUCTUYECKON
perpeccu U BO3MOXKHOCTSIX €€ MPUMEHEHUs U Kiaccu(ukauuu 0ObeKToB; 00
HCIOJIb30BaHUU JCPEBbEB PEIICHUI B MAIIMHHOM OOYYEeHHH.

3.8. YMerp coznmaBaTh MOJENW JIMHEHHON perpeccun Ha Python ¢ momormisio
6ubnuorek pandas, numpy u sklearn

3.9. YMeTh MpOEKTUPOBATh M PEATH30BBIBATH MOJIEIIM MAITMHHOTO OOY4eHHUs Ha
Python ¢ momomisio uHCTpyMeHTOB 6ubIMOTEKH sklearn

Mecto kypca «McKycCTBeHHBbIH HHTEJIEKT» (0a30BbIii) B y4eOHOM ILIaHe

VYpoku kypca «McKyccTBEHHBIM MHTEIEKT» (0a30BbIil) MOTYT MPOBOJUTHCSA KAaK B paMKax
BHEYPOYHOH [JESATEIbHOCTH. YPOKM Mo mnepBomy pasneny (Python) moryr ObITh BCTpoeHBI B
YPOUHYIO JESTEIbHOCTh, €CIM COXPAHSETCS MPEEMCTBEHHOCTD JIMHUM SI3bIKA MPOTPaMMHPOBAHUS
Python ¢ ocHOBHOI1 mIKOMNOM, BTOpOW pazaen (MammHHOe 00y4eHHne) MOXKeT ObITh IepeHeceH Ha
BHEYPOYHYIO JI€ATEIBHOCTb.

YueOHO-TeMaTHUYECKHIi IJIaH

Ne Ha3Banmue pa3nena/Tembl KosmnuecTBo yacos
ILIL. Oo6mee | Teopuss | IlpakTuka
1. OcHoBBI s13bIKa IporpammupoBanus Python 16 3 11
1.1. OrtaInbl peleHns 3314l Ha KOMIIBIOTEPE 2 1 1
1.2. Pemenne 3agau Ha KOMITbIOTEpE 2 2
1.3. Opnnomepnsie MaccuBbl B Python - crincku. Co3nanue 2 1 1
CIFICKOB U BBIBOJI DJIEMEHTOB
14. HccenenoBanne M TeHepanusl CHUCKOB. Berumcienue 2 1
CYMMBI 3JIEMEHTOB CITIHCKA
1.5. CrnoBapu u ux onucanue. Ilouck no cioBapro 2 1 1
1.6. ITepebop r11eMeHTOB clloBaps 2 1
1.7. Pemenne 3amay ¢  HMCOOJIB30BAHHMEM CIIMCKOB U 2 2
CJI0Bapen
1.8. [ToBTopenue. Utorosas pabora "Maccussl B Python" 2 2
2. MammHHOe 00y4eHue 18 8 10
2.1. [TonsiTvie 1 BUJbI MAIIIMHHOTO O0YYEHUS 2 1 1
2.2. AHanu3 ¥ BU3yalin3anus JaHHbIX 2 1 1
2.3. bubnnorekn MalmIimHHOTO 00YYeHHUs 2 1 1




2.4, Jluneiinas perpeccus 2 1 1
2.5. Henuuelinbie 3aBUCUMOCTH 2 1 1
2.6. Knaccudukanms. Jloructuueckas perpeccust 1 0,5 0,5
2.7. Knaccugukanus. Jloructudeckas perpeccus 1 0,5 0,5
2.8. HepeBbs pemenuii. Yacts | 2 1 1
2.9. HepeBbs pemennii. YacTs 2 2 1 1
2.10. | Ilpoekt «Pemienue 3a1auu KIacCHPUKAITANY) 2 2
UTOTI'O 34 11 21

Conep:kanue Kypca

Monayas (pa3aen) 1. Maccusbl B Python.

Tema 1.1. Dransl pemeHus 3a1a4u Ha KOMITbIoTepe. JIMHeH bl anropuT™, OJ0K-cxema.
MaremMatuueckue orepaTopsl, orepaTop npucBanBanus, GyHkiuu print(), input(), float(). Dramsl
peleH s 3a/1a4 Ha KoMIbloTepe. Mojienb, anroput™, GpopManuszanus, JMHESHHbBIN 1
Pa3BETBIISAIONMIMNACS aITOPUTMBI. Y CIIOBHBIN orepaTop B Python, moyHBIN U HEMOIHBIN YCIIOBHBIE
OIIEpaTOopBHl.

Tema 1.2. Pemienue 3agau Ha komnbiorepe. [loBTopeHre OCHOBHBIX 0a30BbIX MOHITHIMA
Python, nzyuennsix panee.

Tema 1.3. Onnomepubie MaccuBbl B Python - cincku. Co31anue CiMCcKOB U BHIBOJL
areMeHTOB. CIIICOK, MaCcCHUB, SJIEMEHTHI CIIMCKA, HHJIEKC 3JIeMEHTa criucka. MeToss! .append u
.sort, MOJIOKHUTETbHBIC U OTPHUIIATETIbHBIE HHACKCHI, CPE3bI.

Tema 1.4. ViccnenoBanue u reHepaiysi ClucKoB. BbrunciaeHne cyMmMbl 2JIEMEHTOB CIIHCKA.
Metonst .append u .sort, pynkuuu min(), max() u merox .count. CyMMUpPOBaHHE IEMEHTOB
CIIMCKA, LIMKJI C 33JJaHHBIM YHCIIOM MTOBTOpeHUi, onepatop for. ['enepanus cnucka, oneparopsl for
u if.

Tema 1.5. CnoBapu u ux onucanue. [Touck no ciosapro. Criucku, reHepaiusi Cl1cKoB,
CYMMHPOBAHHE JIEMEHTOB crucka, pyHkuus len(), cnoxxenue cnuckoB. C1oBapH, 3J1€MEHThI
CJIOBapsl, KJIIOY ¥ 3HAYEHUE, BBIBOJ] JIEMEHTOB CJI0Bapsl, IOUCK 3JIEMEHTOB B CIIOBapE.

Tema 1.6. Ilepebop anemenToB cnoBaps. CioBaps, CIUCOK, onepaTopsl for u if, aneMeHT
clioBapsl, KJIto4, 3Ha4eHue, epedop ciioBaps 1o Kirodam, nepedop cioBaps Mo 3HAYEHUSM, METO/IbI
keys, .values, .items, onepatops! for u if.

Tewma 1.7. Pemenue 3a1a4 ¢ UCMOIB30BAHUEM CIIHCKOB U ciioBapeit. CIIUCOK, cpes,
MOJIOKUTEbHAS U OTpULIATEIbHAS MHACKCALUs 3JIEMEHTOB CIMcKa, MeToA .append. ['eneparus
cniucka, oneparopsl for u if. CioBapsb, 3JIEMEHTHI CJIOBAps, KIIFOUX U 3HAUEHUSI, BIOKECHHBIE
CIIOBapH, METOJ .items.

Tewma 1.8. TloBTopenue. Utorosas pabora «Maccussl B Python». OCHOBHBIE TOHATHUS
MoAyJs 1: CIUCKHU U CI0Bapu».

Moayas (pa3aen) 2. MamiuHHoe 00y4eHue.

Tema 2.1. IloHsATHE 1 BUABI MAIMHHOTO 00yueHUs. VICKyCCTBEHHBIN MHTEIIEKT, OIXO/,
OCHOBaHHBIN Ha MpaBuiiax, MalMHHOE 00y4yeHue. Mctopus passutus MU B urpax, cdepsr
PUMEHEHHs MallMHHOTrO 00y4yeHus. OOyueHue ¢ yuureneM, o0ydeHue 6e3 yuuTens, 3a1a4a
perpeccuu, 3aj1a4a Kjiaccu(uKalny, 3ajada KJacTepu3alun, 0T00p JaHHBIX 1J11 MOJETH
MAaIIMHHOTO O0Y4YeHHSI.

Tewma 2.2. Ananu3 u BU3yanu3amus JaHHBIX. MalmmHHOE 00y4YeHUe C YUYUTEIeM, MAIIMHHOE
oOy4yeHue 6e3 yuutens. 3ajaya perpeccuu, 3ajaua KiaccuuKaum, 3ajaua KiacTepu3aum.
bubnuorexu pandas u matplotlib, ureHue TaOIMUHBIX JAHHBIX, CTATUCTUYECKHUE TTOKA3aTENH,
IIOCTPOCHUE JUarpamm.

Tewma 2.3. bubGnuorexn MammHHOTO OOy4deHHs. MammHaHOe 00y4YeHUe C yuuTeaeM u 6e3
yUYUTeNs, ero npeumyiectsa. [loctaHoBKa 11enM U 33/1a4, aHAJIU3 JaHHBIX, 0OyJaromas u
TPEHUPOBOUYHAs BHIOOPKH, 3a/1aya perpeccui, 3ajiaua KiaccuuKaluy, TeCTOBask U TPEHUPOBOYHAS




BBIOOpKa, IepeodydeHue, HeT000yueHue, ONTUMAaIbHAsI MOJIEb, Kpocc-Bauaanus. bubnmoreka
sklearn, 3Tambl HOCTPOSHUS MOJIENIM MAITMHHOTO 00y4eHus Ha Python.

Tewma 2.4. Jluneitnas perpeccus. [loHsTHE TUHEHHON perpeccuu, 1eneBas GyHKIHs,
JMHEWHOE ypaBHEHHE, TOMOCKEAACTHYHOCTh JaHHBIX. Co3/1aHne MOJIENIH IMHEHHON perpeccuu Ha
Python ¢ momompio 6ubmoTek pandas, numpy u sklearn.

Tema 2.5. Henuneiinsle 3aBucumoct. Coznanue, 00y4eHre 1 OIIeHKa MOJICNIN JIMHEHHON
perpeccun. Buzyanuszanus nanaeix Ha Python. Henunelinbiii gyHkimu, rpaduku yHKIIHA.
[TonmmHOMUanEHOE peoOpa3oBaHNe THHEHHON PErPECCUH.

Tewma 2.6. Knaccuduxanus. Jloructuueckas perpeccus. Kimaccudukanus, msorucruaeckas
perpeccusi, THHEHHbBIN KiIaccuukaTop, TMIEPIIIOCKOCTh, OHapHas KiiaccuduKamus,
MYJIbTHKIJIACCOBas Kinaccuukanus. JInneitHoe ypaBHeHue, KO3GUIMEHTH JIMHEHHOTO YpaBHEHMUS,
pacrojoKeHUe TOYKH OTHOCUTEILHO MPsIMOi, oTcTym o0bekTa. Co3nanue, 00ydeHre U OLeHKa
MO/IEJH JIOTUCTUYECKON PETPECCUU.

Tewma 2.7. Knaccudukanus. Jloructudeckas perpeccus. Matpuiia om0k, METPUKH
Ka4yecTBa JIOTUCTHYECKON PErpecCHH, MOJIEIb JIOTUCTHUECKON perpeccun Ha Python.

Tema 2.8. JlepeBns pemienuii. Yacts 1. [lepeBo penieHuid, 37€MEeHThI IePEBbEB: KOPEHb,
JUCThS; TIyOMHA JepeBa, XKaIHbI allTOPUTM, aTpuOyT pa3OueHus; sHTponus, popmyna lllennona,
BEPOSITHOCTh, KpuTepuil JI>KuHMU.

Tema 2.9. JlepeBbs pewienuii. Yacts 2. Mertoas! perienust npo0iemMsl IepeodydeHus
nepeBbeB. Mojienu nepeBa pemieHuid. Peanusanus nepesa pemenus Ha Python.

Tema 2.10. [Ipoekt «Pemenue 3amxaun knaccudukanumy. MammaHoe 00ydeHHe C YIUTENEM,
3ajava kinaccupukanuu. MeTpuku OIIeHKH KauecTBa KIacCH(pUKAUU. ITarbl pa3pabOTKH MOAEIN
MAIIMHHOTO O0yYEeHHS, aHATIN3 TaHHBIX, CO3/IaHIE U 00YUCHHE MOJEIH, OIEHKA Y PEKTUBHOCTH

paboThl MOJICIIH.

TeMmaTn4eckoe IJIAHUPOBAHHE C ONPEACTCHUECM OCHOBHBIX BH/10B y‘—lﬁﬁHOﬁ ACATECJIbHOCTH

HaumenoBanmue Kparkoe conepxxkanue Buabl yueOHoil 1eATeIbHOCTH
TeMBbI
1. Python
1.1. | Oransl pewenus | JIuHeHbIN anropuTm, 6J10K- Ananumuueckas: aHaIu3 JBUXKCHUS
3aJ1a49u Ha | cXxeMa, MaTeMaTH4YeCKHE OECIMMIOTHOIO aBTOMOOMIIS;, aHAaJIN3
KOMIIBIOTEPE onepaTopbl, OIIepaTop aNropuT™Ma JIBYKECHUS

npucBauBaHusl, GyHKUMHU print(),
input(), float();3Tamns! permeHus
3a/1a4 Ha KOMIIBIOTEPE, MOJEIIb,
IrOpuUTM, (opMaIU3alys,
JIMHEVHBIN U Pa3BETBISIOLIUNCS
AITOPUTMBI, YCIIOBHBIN
omneparop B Python, nonHslit u
HETIOJIHBIN YCIIOBHBIN OonepaTop

OCCITUIIOTHOTO aBTOMO6I/IJ'I5[; aHaJlIn3

3Talli0B pCIHeHI/Ifl 3aa4u Ha
NIBIDKEHUE OECIIMIOTHOIO
aBTOMOOMJI.

KOMMyHuKaL!MOHHa}ll OTBCThI Ha
BOHpOCBI y‘-II/ITeJ'ISI, B TOM 4YHUCIIC

npobaemHble (00cykaeHne Mo OJI0K-
CXeMe DJTaloB peIIeHHs 3a/Ja4d Ha
[1K).

Ilpakmuyeckas: penieHus 3a1a4nd Ha
JIBUOKEHUE 0eCMIIOTHOTO
aBTOMOOUJIS, B TOM qHCIIe
COCTaBJIEHUE AITOPUTMA, HAITUCAHUE
KO/a;  COCTaBJCHHE  ONHCaHUs
KaX/IOT0 ATamna pelieHus 3ajadd Ha
1K (o 6ok-cxemam)
Pegnexcuenas: 3amnonHeHue IucTa
peduiekcuy B KOHIIE ypoKa

1.2. | Pemrenne 3amau

HOBTOpeHI/IC OCHOBHBIX 0a30BBIX

Hpaxmuuecxaﬂ: MMPE3CHTAI N




Ha KOMITBIOTEpE

noHsTui Python, n3ydeHHbIx
paHee

BBITTOJHEHHOT'O JIOMAIITHEro
3aJ]aHHs;, y4acTHE B BUKTOPUHE Ha
NOBTOPEHHE  0A30BBIX  TOHSATUMN
Python.

Pegrexcusnas: 3anonHeHue JHUCTA
peduiekcun B KOHIIE ypOKa

1.3. | OngHomepHBbIe Cnucok, MaccuB, 3JI€MEHTHI Ananumuyeckas: aHanu3 u
MaCCHBBI B | CIIMCKA, MHAEKC JIEMEHTa KOMMEHTUPOBaHHE KaXJ10TO
Python - cniucku. | comicka, metozbl .append u .sort, | 3JeMeHTa TepMHHA «CITUCKNY;
Co3nanue MOJIOKHUTEIbHBIE U HaNMCcaHue KoJa.

CIIUCKOB U | OTpULATENIbHbIE UHIEKCHI, Cpe3bl | [Ipakmuueckas: HaIucaHue

BEIBO/T OporpaMMbl  JJIE  XpaHCHHS U

3JIEMEHTOB 00paboTKH aHHBIX 00 OIIEHKaX I10
UCTOPUM 33 TEKYILIYI0 YEeTBEPTH;
BBIIIOJIHEHHE 3ajaHui B Jupyter
Notebook 1o co3manuio cmmcka
subjects ¢ aJIeMEeHTaMH.
KommyHnukayuonnasn: OTBETBI Ha
BOIIPOCHl  y4YHUTeNs, ydacThue B
IpyHIoBOM 00CyX1eHUU npu
8bINOJIHEHUU 3A0AHUI.
Pegnexcusnas: 3anonHenne aucra
peduiekcun B KOHIIE ypoKa

1.4. | UccnenoBanue u | Metonst  .append wu  .sort, | Anarumuueckas: aHAIU3 3aJaHUA U
reHepanus ¢byakun min(), max() ¥ METOA | BOMPOCOB; HAaMHCaHHE KoJa MpH
CTIMCKOB. .count; CYMMHUpPOBaHHE | PELICHHUHU 3ajad.

Brruncnenue JJIEeMEHTOB CIHUCKA, WHUKA C | [Ipakmuueckas:  BBIIOTHEHHE B
CYMMBI 3aJJaHHBIM YHCIIOM TOBTOPEHHH, | Mmapax /MUKpOTpyImax 3aJaHuil, B
AJIEMEHTOB orepaTop for; reHepanusi | KOTOPbIX HEOOXOJUMO NPUMEHHUTH
CIIMCKa crucka, orneparopsl for u if KOMaH/1bl, U3YYEHHbIE oMa
HamUCaHWe Koja JUid peUIeHHs
3aJja4d CyMMHPOBAHHS DIIEMEHTOB
CIIUCKA; pellieHue 3a1au (HamucaHue
KOJla) Ha TeHEpalMIO CIIMCKOB.
Kommynuxayuonnas: OTBEThl Ha
BOMPOCHI  YYHTENsl, YydJacTHe B
IPYIIIOBOM  OOCYXIEHMM  TpU
BBITIOJTHEHHUH 33]IaHUIA.
Pecghnexcuenas: 3anonHenue mucra
pedaexkcun B KOHIE ypOKa

15. | CnoBapu u wux | Croucku, TeHepanusi CIHCKOB, | DKcnepmuas: B3aMMOIIPOBEPKa
OIHCaHHE. CYMMHUPOBaHHE 9JIEMEHTOB | BHIMIOJIHEHHBIX JIOMAITHUX 3aJ[aHHi,
ITouck no | coucka, pyHkuus len(), ciokeHue | MOMCK OMMOOK U X 0OOCHOBaHUE.
CIIOBApIO CIHCKOB; CIIOBApH, D3JEMEHTHI | AHanumu4eckas: aHaJM3

cloBaps, KIIOY U 3HAYCHUE, | BHIOJHEHHBIX JOMAIIHUX 3aJaHUM;

BBIBO/I AJIEMEHTOB CJIOBaps, MOUCK
AJIEMEHTOB B CJIOBape

3alaHUM 10 CO3JaHUIO CIIOBapei ¢
3aJJaHHBIMU YCIIOBUSIMH.

Ipakmuueckas: 00CyXJIeHHne
OLINOOK, JIOMYIIIEHHBIX B
BBITIOJTHEHHBIX JIOMAIIHUX 33/1aHUSX;
IIPOCMOTP u o0cyxJeHue




BUJICOPOJTUKA «CnoBapuy;

CaMOCTOATCIIBHOC BBIITOJIHCHUC
3aJlaHMi  Ha CO3JaHHE CIIOBaps
results c npeaMeTaMu U

YCTBEPTHBIMU OLICHKAMH M CJIOBaps
JJIs1 IIOMCKa OT3BIBOB IIO (1)I/IJIBMaM;

IPOCMOTP BUJICOPOJINKA «lo
CJIOBAapI0 MOXHO OBICTPO MCKaTb» U
BBINOJIHEHUE 3aJlaHus o
BUJICOPOJIUKY.

KommyHnukayuonnas: OTBETHI Ha
BONIPOCHI  y4YHUTENs, Yyd4acTue B
IPYIIIOBOM  OOCYKICHHH pu
BBLIMIOJTHEHUU 3aaHUM.
Pegnexcusnas: 3amoTHeHHE JTHCTA
peduiekcun B KOHIIE ypOKa

1.6.

[Tepebop
HIIEMEHTOB
cloBapsi

CrnoBapb, CIUCOK, orepatopsl for
u if, 2JeMeHT cloBaps, KIIOY,
3Ha4YeHHUe, Tepedop ciaoBaps IO
KJIIo4aM, Tmiepebop cioBapsi IO
3HAYCHUSIM, METO/IbI keys,
.values, .items, onepatops! for u if

Oxcnepmuast: B3aMMOIIPOBEPKA
BBITIOJIHCHHBIX JIOMAIITHUX 3aJJaHUN
Ananumuyeckas: aHaIu3

BBIITOJIHEHHBIX JOMAIIHUX 33/aHui
(aHayM3 KOJ1a), IOMCK OIIMOOK M HX
000CHOBaHUE.

Ilpakmuueckas: oOCyXKeHHe
OIINOOK, JIOTIYIIIEHHbIX B
BBITIOJTHEHHBIX JOMAIIHUX 3a/aHUAX
(HamucaHue Koja); IMPOCMOTPp H
o0CyXJIeHUE BHJICOMHCTPYKIIMH C
aHammzoM  mpumepoB  «Ilepedop
AIIEMEHTOB CIIOBaps»;
CaMOCTOSITEIIEHOE BBITIOJTHEHHUE
3aJlaHUl; BBITIOJHEHUE 3aJaHUil Ha
npuMeHeHrne MetooB keys, .values,
.items; BBIIIOJHEHHWE MPAKTHUYECKOH
paboThI B rpymnme (ABa 3adaHus).
Kommynukayuonnasn: OTBETHl Ha
BOTIPOCHI  yUYHUTENsS, y4dacThe BO
dbpoHTanbHON Oecene (yTOYHEHHE
MOHATHH  «KII0Y»,  «3HAUCHHEY,
(QJIEMEHT  CJIOBaps», a  TakKxke
BBISIBIICHUE OTJIMYMKA  CIIOBaps U
CHMCKa) U TPYIIOBOM OOCYXIECHUU
MIPY BBITIOJHEHHUH 3aIaHHI.
Pegnexcusnasa: 3anonHeHue aucra
pediekcuu B KOHIIE ypoKa

1.7.

Pemenue 3amau
c
HCIIOJIb30BaHUE
M CIHCKOB H
cioBapen

Criucok, cpes, MOJOKUTENIbHAS U
OTpHIIaTEIbHAS WHICKCAIUs
HJIEMEHTOB CIHCKa, METO
.append, TeHepanms ~ CIHUCKa,
oneparopel for wu if;, croBaps,
AJIEMEHTHI  CJIOBapsi, KIIOYHA |
3HA4YeHHUs, BIIOXKEHHbIE CIIOBAPH,

Ananumuyeckas TPU BBIIOIHEHUH
3aJaHui

Ilpaxmuueckas TPU BBIIOIHEHUH
BCEX 3aJaHMN (MHAMBHUIYaJbHO U B
MUKpOTpyImax).
Kommynukayuonnas: OTBETBI Ha
BOIIPOCBHl  YUUTEJN, Y4YacTHE BO




METOJ .items

(pOHTAILHOM OIPOCE U TPYNIIOBOM
06cymﬂeHHH npu BBITIOJTHEHUU
3aJaHUH.

Pegnexcusnaa: 3anonneHne aucra
peduiekcun B KOHIIE ypoKa

1.8. | UroroBas [Tousatus no kypcy «MaccuBbl B | AHanumuueckass TPUA BBIIOTHEHUU
paborta Python: criucku u cimoBapm» 3aaHUid  UTOTOBOM  KOHTPOJBHOMU
"MaccuBsI B paboTHL.

Python™ Ilpakmuueckass TIpu  BBIIOJHCHUH
3aJlaHU  UTOTOBOM  KOHTPOJIBHOM
paboTHI.

Pegnexcusnaa: 3anonneHne aucra
peduiekcun B KOHIIE ypoKa

2. MammuHHOe 00y4eHHe

2.1. | Ilonarue u Bunsl | ckyccTBeHHBIN UHTEIUIEKT, | AHanumuueckas npu
MAIIMHHOTO MOJIXO/, OCHOBAHHBIN Ha | CPAaBHUTEJIBHOM aHaJIM3€ IOAXO0JI0B!
oOy4eHus npaBujiaxX, MAlIMHHOE OOydeHHe, | 00ydeHue C y4HuTelieM U OOydeHHue

uctopust passutus MU B wurpax, | 6e3 yuurens; mnpu OTBEeTaXx Ha
chepbl MPUMEHEHHS] MAIIMHHOTO | BOIPOCHI u bpoHTaATBHOM
o0yueHus; oOyueHue ¢ yuuTeneM, | 00CyKIeHUU BOIIPOCOB o
oOyueHue O0e3 yuuTens, 3adada | MPEe3CHTAIHH.
perpeccum, 3anava | /lpakmuueckas TpU BBIIOIHEHUU
KJ1acCU(pUKaluy, 3a/ava | 3aJaHUi MPAKTUIECKON pabOTHI.
KJacTepu3anuu, OTO0Op HaHHBIX | KoMMyHUKayuonHas: OTBETHI Ha
TUIS MOJIEH MalIMHHOTO | BOIPOCHl ~ yYUTENd, Yy4acTHE BO
o0yudeHus (bpoHTaTBPHOM  OOCYXICHHH TIpU
BBITIOJTHEHHUH 3a/1aHUH.
Pegnexcusnas: 3amonneHue IucTa
pediekcun B KOHIIE ypOKa

2.2. | Anamus u | MammaHOE oOyueHue ¢ | Ananumuueckas: opu  IOHCKe
BU3YaIH3aus yuuTelIeM, MallMHHOe OOydeHHe | OTBETOB Ha BONPOCHI B  XOJe
JAHHBIX 0e3 yuuTens, 3ajada perpeccud, | 00CyKJIeHus BBIMIOJTHEHHOTO

3ajada KJIacCU(pHKAIMM, 3a/aya | JOMAIIHEro 3aJlaHMs, npu

KJIACTEPU3ALINY; OMOIMOTEKU | BHIMIOJTHEHUHT 3aJaHui

pandas wu matplotlib, ureHue | mpakTHUECKON PaOOTHI.

TaOJIMIHBIX NaHHbIX, | [[pakmuueckas: npu OOCYXIACHUU

CTaTUCTHUYECKHUE MOKa3aTesH, | BHIIOJIHEHHOTO JIOMAIIIHETO

MOCTPOCHHE AUArPaMM 3aJaHus; Mpu (QPOHTAIBLHOM OIPOCe
u Oecezie, IpU BHIMOJIHEHUH 3a1aHUI
MPAKTUYECKON pabOTHI.
Kommynuxayuonnas:  OTBEThl Ha
BOIPOCHl ~ yYUTENd, Yy4YacTHE BO
(GpoHTATBHOM  OOCYXXKIEHMHM  TpU
BBITIOJTHEHHUH 33]IaHUIA.
Pegnexcuenas: 3amonHeHue IucTa
pedaexkcun B KOHIE ypOKa

2.3. | bubnuorexu MaimHHOe 00ydYeHue ¢ yuuTeneM | Ananumuieckas: OTBETHI Ha
MAIIMHHOTO u 0e3 YUUTENS, €ro | BOMPOCHI (aHAJIM3 BOMPOCOB U IMOUCK
o0y4YeHHS NpEenMyIIeCcTBa, TOCTAHOBKA IEJIM | OTBETOB)  (ppoHTanbHOM  Oecenpl,

U 3ajad,
oOyuaromias

aHamu3  JaHHBIX,

U TPCHUPOBOYHAA

aHaIN3 rpaguKoB MojeIei
MaIIMHHOTO oOyueHus npu




BBIOOPKH, 3aJaya  PErpecCHd,
3ajaua KIacCU(pUKAIUK, TECTOBAs
U TPEHHPOBOYHAs  BBIOOpKA,
nepeoOy4yeHue,  HeAOOOyUYCHHE,
ONTUMAlIbHAs  MOJETb, KpOCC-
Banuaanus, omonuoreka sklearn,
dTambl  TOCTPOCHHS  MOJCIH
MammHHOTrOo 00y4enus Ha Python

BBINTOJTHEHUH 3a1aHus «[IpoOieMbr B
00y4eHUU MOJICITH.

Ilpakmuyeckas: TOUCK OTBETOB Ha
BONIPOCHI (PpOHTANBHOW Oecenbl U
BOIIPOCHI YUUTEIIS B XOJI€ YPOKA.
KommyHnukayuonnasa: ydactue BO
dbpoHTaANIBHOW Oecesie 1Mo Marepuaia
NPENBIIYIIEr0 YpOKa; ydacTHE B
OOCYXJICHUW  TIPH  BBITIOJHCHUU
3aJlaHusl B MUKPOTPYIITE TI0 aHAIIU3Y
rpaKOB MaTUHHOTO OOYYCHUS».
Pegnexcusnaa: 3anonHeHne aucra
pediekcuu B KOHIIE YpOKa

2.4.

JInnerinas
perpeccust

MOHATUE JIMHEHMHOM perpeccuy,
neneBas  (QyHKUUS, JIMHEHHOE
ypaBHEHHE, TOMOCKEIACTUYHOCTD
JaHHBIX;  CO3JJAHUE  MOJEIH
nuHeWHOU perpeccun Ha Python ¢
nomoipo  O6ubiamorek  pandas,
numpy u sklearn

Ananumuveckas: aHaiu3  padOTHI
MOJECIM  JIMHEWHOW  perpeccuu
(mox6op K03 HUIIMEHTOB
JUHENHOTO ypaBHEHUS C
HECKOJIbKUMHU MIEPEMEHHBIMH);
aHanmu3  3aja4, [PeACTaBICHHBIX
yduTeneM, BBIOOp W3 HHUX 3ajad
perpeccuu; 3aJjaHME€ Ha aHaIHU3
rpa¢uKOB M BBIOOp W3 HHUX TOTO,
KOTOpBI  COOTBETCTBYET MOJAEIHU
JUHENHON  pEerpeccuy; aHalu3
TOYEYHBIX TpaduKa U BBIOOp cpeau
HUX HAOOpa IaHHBIX, MOIXOMISIINX
JUIsL  pelleHUs 3aJa4yd JTUHEHHON
perpeccuy;  CO3JaHHE  MOJIENHU
MalMHHOTO 00yueHus Ha Python.
Ilpakmuyeckasn: peuieHHe 3a1a4 Ha
BBIOOD (u3 MIPE/ICTaBICHHBIX
yUUTeNeM 3aJad) 3aJad perpeccuu;
Ha BbIOOp Habopa [aHHBIX (1O
rpadukam), NOIXOMSAIIMNX A
pelieHus 3a1a4u JIMHEUHOMN
perpeccum;  CO3JaHHE  MOJIENH
MalmHHOro o0ydeHus Ha Python -
MOJIENIb ~ TPENCKa3aHus I[eH Ha
KBAPTUPBl, B  3aBUCUMOCTH  OT
Pa3IMYHBIX TAPAMETPOB.
KommyHnukayuonnasa: ydyactue BO
(dbpoHTATLHOM 00CyXIeHIHN
OCHOBHBIX ~ BONPOCHI ~ TEMBI -
AUHeWHas (YHKIUS M JIMHEHHoe
ypaBHEHHE, KOTOPHIE YK€ U3YJaINCh
B Kypce MaTeMaTHKu; OOCyXJeHue
3a/a4 1o rpadukam.

Pegnexcuenas: 3amnonHeHue IucTa
pedaexkcun B KOHIE ypOKa

2.5.

Henunelinnie
3aBUCUMOCTH

Co3nanne, oOydyeHHE M OIICHKA
MOJECIIA JIMHEHHON pPErpeccuy,

Ananumuueckas: CO3JaHuC MOJICIIN
JIMHENHOMN perpeCCru Ha OCHOBAHHU




BU3yaIn3alys JaHHBIX Ha Python;
HENMHEHHbIN (yHKIMHU, Trpaduku

byHKINH; MOJTMTHOMHUAITEHOE
npeoOpa3oBaHue JUHEHHOMN
perpeccuu

MpOCTOM TaOMUIIBI C JaHHBIMH O
3apruiaTax COTPY/AHHUKOB,
HaXOISAIIHUXCS Ha pa3HbIX
JOJDKHOCTSX;, HallUCaHHUE KOAa.
Illpakmuueckas: pelieHue 3aaad Ha
CO3/1aHUE MOJICIHU JIMHEIHOM
perpeccuu, OTBEThl Ha BOIPOCHI
yuutens (IIOBTOPEHUE MaTepualia
MaTE€MAaTHKH); BBIIOJTHEHUE 3a7aHUs
Ha TOJMHOMHUAJIBHYIO PETPECCHIO,
HalMCcaHUe Koja JUIsl MpeJCcKa3aHus
3HAUCHUS  HOBOM  MOJCIBIO H
MOCTpOEHHUE TpadHUKOB HMCXOIHBIX
JIAaHHBIX 1 MOJICIIH.
Kommynuxkayuonnasa: ydactue BO
(GpOHTATBHOM OOCYXJICHHH, OTBETHI
Ha BOMPOCHI YUUTEIS.
Peghnexcuenas: 3amonHeHue JmcTa
peduiekcun B KOHIIE ypoKa

2.6. | Knaccugpukamus. | Knaccupukanus, norucrudeckas | Ananumuueckas: TIOUCK OTBETOB Ha
Jlorucruueckas perpeccus, JUHEWHBIA | IpoOJEeMHbIE BOMNPOCHI U PpeEIIEHUE
perpeccust Kaccuukarop, 3aJa4 Ha JTarne 2 ypoka;

TUIIEPILIOCKOCTb, OounapHas | [Ipakmuueckas: OTBETHI Ha
KJaccupukanus, BOIIPOCHI, MOI00P MPHUMEPOB 3amady
MYJIbTHUKJIACCOBAs KJ1accu(uKalum; OTBETHI Ha
KJaccu(puKanus; JTMHEHHOE | mpoOIeMHbIe BOTIPOCHI npu
ypaBHEHHE, KO3 QULHEHTHI | OOBSICHEHMH HOBOIO  MaTepuana;
JMHEHHOTO yYpaBHEHUS, | pelIEHUEe 3aJady Ha 3aKperyieHue
pacIoyio’keHue TOYKU | HOBOTO MaTepuaa Mo TeMe; y4acTue
OTHOCHUTEIIBHO TIPSIMOM, OTCTYyN | BO (DpOHTAIbHOM paboTe Ha dTamne 3
00BbeKTa; co3gaHue, oOydeHHE U | ypoKa.
OLICHKa MOJIETM JIOTUCTHYECKOHN | KomMMyHukayuounas: ydacTHE B
perpeccun OOCYXJIEHUH TecTa U OCHOBHBIX
MIOHATUI TEMBI; OTBETHI HA BOTPOCHI
YUUTES;
Peghnexcuenas: 3anonHenue aucra
pediiekcuu B KOHIIE YpoKa

2.7. | Knaccugpukamus. | Marpuma  ommOOK,  METPUKH | AHanumuveckas: TIOUCK OTBETOB Ha
Jlorucruueckas KayecTBa JIOTUCTUYECKOH | BOIIPOCH YUUTENsl MPH OOCYKIECHUH
perpeccust perpeccum, MOJIENIb | METPUK KadecTBa JIOTHCTUYECKOM

JIOTUCTUYECKON  perpeccuu Ha | perpeccuw; CaMOCTOSITENILHOE
Python COCTaBJICHUE MOJEINA
JOTHCTUYECKON  perpeccun  1uis
NpeJCKa3aHusi ~ BEPOATHOCTH B

ommxkaiiime 10 JIeT HIIEeMHUYECKOU
O0ONe3HW cepala 1o Pa3IuYHBIM

IIpHU3HaKaM.

Hpakmuuecmzﬂ: OTBCTHI Ha BOIIPOCHI
YUUTECIIA, CaMOCTOATCIBHOC
COCTaBJICHUC MOICIN
JIOTUCTUYECKOH perpeccuun JJIsL




Npe/CKa3aHusi ~ BEPOATHOCTH B
onmmxaitmue 10 JeT uImeMuYecKou
OoJie3HM cepAlla 10 Pa3InYHBIM
pU3HAKaM

KommyHnukayuonnas: ydactue BO
(bpoHTATBHOM 00CYXIEHUU METPHUK
Ka4yecTBa JIOTUCTUYECKOH
perpeccum;

Pegnexcusnas: 3anioTHeHHE JTHCTA
peduiekcun B KOHIIE ypOKa

2.8.

HepeBbs
peuieHui.

1

Yacts

JJIEMEHTBI
JIE€PEBLEB: KOPEHb, JIUCTbS;
riyouHa JepeBa, JKaHbII
QITOPUTM, aTpUOyT pazOHeHHUs;
sHTponus, (opmyna IlleHHoHa,
BEPOSITHOCTB, KpuTepuid [kunu

HepeBo  pernieHui,

Ananumuueckas.

IIpakmuueckas:
Kommynuxayuonnas:
Pedghnexcuenas: 3anonHenne mucra
pedaekcun B KOHIE ypOKa

2.9.

HepeBbs
peuieHui.

2

Yacts

Ananumuyeckas: COCTaBJICHUS
QITOpUTMa TIPHHSITHS pPEIICHUH (Ha
npUMepe WIpbl); aHalu3 Y4eOHBIX
IIPUMEPOB JIepEBA PELICHUM;
Ilpaxmuueckas: ydacTue B UTpe Ha
aHaJM3 QIrOpUTMa  MPUHATHS
pelIeHui C TIOMOMIBIO JIEPEBBEB;
UCCIIC/IOBAaHHE KPUTEPHUECB
a¢exTuBHOCTH  pazOueHuss  Ha
pUMepax.

Kommynuxayuonnas:  oOCyxaeHue
IpU  BBINIOJHCHUHM  3aJlaHUdl B
MUKpOTPYIITE; OTBETHI HA BOIPOCHI
YUUTENS. y4acTue BO (POHTAIHLHOM
00CyXIeHUH.

Pegnexcusnas: 3anonmHeHne aucra
pediiekcuu B KOHIIE YpoKa

[Ipoexr

«Permrenue 3amaun
KJIACCU(PUKALIII

MalIMHHOE O0yUYEHHUE C YUUTEIIEM,
3ajada Kjaccu(UKalnuu, METPUKH

OLCHKHN KaduecTBa
KITacCU(UKALINN; STarbl
pa3pabOTK MOJIETH MAIIMHHOTO
oOydeHus,  aHamu3  JIaHHBIX,

co3JaHne U 00y4eHHE MOJIETH,
orieHka 3¢ (HEeKTUBHOCTH PaOOTHI
MOJIeITN

Ananumuyeckas: Ipu BIOOPE
METOJIOB PELICHHUS 3a1a4u
Ilpaxmuueckas: Tpy BHIIOJTHEHUN
IIPAKTUYECKOI0 3aJaHuUs 110
CO3/IaHUI0 MOJEIN MAIIMHHOTO
o0yuyeHHs

Pegnexcusnas: npu noBeA€HUN
UTOTOB BBINOJIHEHUSI paboThI,
3aI0JIHEHHUS JIUCTA peIIEKCUH

Oprasn3anmoHHO-NeAArornYecKne yCcJ0BUsl peaau3alun Kypca

OcBoeHne Bcex Te€M Kypca IMperoiaraeT OpraHu3alnnio GpoHTaIbHON U TPYNIOBOil paboTe
yuamuxcs. [IpenmymiecTtBeHHO GpoHTaNbHAs paboTa peanu3yercs: Ha IEPBOM dTare ypoka — dTare
IIPOBEPKH BBINIOJHEHUS JOMAIIHEr0 3a/JaHds U aKTyaJld3allud 3HaHWWM, a TakXke Ha JTare
3aKkperyieHus 3HaHui. ['pynmnoas paboTa opranusyeTcsl IPeUMYIIECTBEHHO Ha 3Tarle 3aKperieHus
3HAaHMW IIpU PpEUICHMM 3aJaHuii, B OTIENbHBIX CIydasX — Ha JTale MPOBEPKU BBINOIHEHUS




JIOMAalTHEero 3aJaHusl U aKTyajdu3aluuu 3HaHWi. Meronapl mpoOJIeMHO-Pa3BUBAIOLIETO OOY4YECHHUS
UCTIOJB3YIOTCS HA JTale W3JI0XKEHHUS HOBOTO COJACPIKAHUS 10 TeME M €ro 3aKpelyieHMH dYepe3
CUCTEMY MPOOJIEMHBIX BOIPOCOB 110 T€ME, AOMOJHUTENbHBIX YTOUHSIOIUX TPOOIEMHBIX BOIIPOCOB
U BBINOJHEHUE NPOOJEMHBIX 3aJaHuid. J[OMOTHUTEIBHBIM METOAMYECKHM IIOJXOJIOM SIBIISIETCS
HCIIOJIb30BaHUE MOJICIH «IepEeBEPHYTOE OO0ydeHUe», KOrja ydalluecs CaMOCTOSITEIIbHO H3Yy4aroT
TEOPETUYECKHI MaTepHrall JIoMa, a Ha YPOKe MPOXOJHUT ero obcyxkaenue B popmate HpoHTATBEHON
Oecenpl M 3aKpeIUICHHE uYepe3 pelleHue 3anad B Mukporpymmax (mo 4-5 uenosek). Ilpu
OpraHu3ali ypoKa IO MOJENU <«IIePEeBEPHYTOE OOyueHHE» pPEKOMEHIYeTCsl MPOBOIHMTH TaKUe
ypoKa JABYM YUYHUTENSM, YTO 3HAUUTEIHHO MOBBICUT 3(PPEKTUBHOCTH YypOKa, OCOOEHHO B YacTu
oOcyXXJeHUsl Y4eOHOTrO Marepuaia, caMOCTOSITeIbHO OCBOCHHOI'O YYAIIMMHCS IoMa C MOMOIIbIO
BUJICOYPOKOB. PexoMenyercs, 9To0bl B 00CYX/ICHUU NPUHSIIN Y4aCTHE BCE yUAIIUECS.

[Ipu ¢poHTanbHOM BBIMIOJIHEHUU 3a/1aHUSl YUUTEII0 PEKOMEHAYETCS! BBIMOJIHATH 3aJaHUE
NapajyieIbHO € YYaIllMMHUCS, KOMMEHTHPYS KaXKABIH IIar, JEMOHCTPHPYS CBOIl 3KpaH uepes
MIPOEKTOP U 00CYK/asi BHIMOTHEHHE 33aJaHUS C YUAIIUMUCS TIOCPEICTBOM YTOUHSIONIMX BOIPOCOB.

B koHIIe Ka)/10T0 YpOoKa MPOBOAMUTCS 00s13aTeNbHast pediekcusl.

Unghopmayuonnoe obecneuenue. B yaeOHO-METOINUECKUI KOMIUIEKT BXOJST CIEIYIOIINE
METOAMYECKHE U y4eOHbIE MaTePUaIbL:

o [IIporpamma kypca «/ckyccTBEHHOTO MHTEIIEKTY (6a30BbIN) A cTapiiei mkossl (10-

11 kiaccer).

o Meronuyeckue peKOMEHAAINH ISl YIUTEs.

e [lnmaHbI-CIEHApHUH YPOKOB.

o OrmnopHbIe Mpe3eHTaIUH.

e Marepuaiibl K mporpaMMe, CoaepKalue 3aaanus s MPaKTUIECKON 1

CaMOCTOSITENILHOM pabOoThl 00Yy4AIOIIUXCS.

e PaznmaTtouHblif MaTepHal M CCHIIKM Ha HEOOXOAUMBIC TIPUIIOKEHUS JJIS TIPAKTUIECKUX

paboT, pa3MelIeHHbIE B TUIaHAX-CLIEHAPHUSIX YPOKOB.

TexHunueckue cpeacTBa 00y4eHHUs.

o KowmmbroTepsl unm HOyTOYKH, MOAKIIOUYEHHBIE K IHTepHETY

e  MynpTUMEINHHBINA IPOEKTOP

e Cxanep, NpUHTED

DopMbI ATTECTALMH

Bcee paspensl mpeanosiararoT BBIOJHEHWE M 3alIMTY INpoeKToB. lIpoexTel mo cBoei
JIUIAKTUYECKON CYIIHOCTH HaleJdeHbl Ha (OopMHpOBaHME CIIOCOOHOCTEH, IO3BOJISIOLIMX
3¢ GEeKTUBHO JIeHiCTBOBaTh B peallbHOW JKM3HEHHOW cuTyanuu. OOnagas UMM, ydamigecs MOTYT
aJalTUPOBAThCA K M3MEHSIOLIUMCS YCIOBUSM, OPHUEHTHPOBATHCS B Pa3HOOOpA3HBIX CHUTYyalMsX,
paboTaTh B KOMaHE.

[Ipu pabGote HaJx MPOEKTOM MOSBISAETCS UCKIOYUTENbHAs BO3MOXHOCTh (DOPMHUPOBAHUS Y
yJyaluxcss KOMIIETEHTHOCTH pa3pelleHus MpoOsieM (IOCKOJIbKY 00s3aTelbHbIM  yCIOBUEM
peain3allid METOJa MPOEKTOB B IIKOJIE SIBISIETCS PELIEHUE YYalUMCS COOCTBEHHBIX IMpoOseM
CpeACTBaMH MPOEKTa), a TaKXKe OCBOEGHHE CIIOCOOOB  JIEATENBHOCTH, COCTABISIOIIMX
KOMMYHHMKATHUBHYIO U HH()OPMALIMOHHYIO KOMIIETEHTHOCTH.

IIpoekTbl ABIAIOTCS MEXKIPEAMETHBIMM, B OTJIMYHME OT MOHOIIPOEKTOB, YacCTHYHO
BBITIOJIHSIOTCS BO BHEYPOYHOE BpEMsS U IO/ PYKOBOJICTBOM HECKOJIBKUX CHEIHAIUCTOB B
pa3nUYHbIX 007acTAX 3HaHMA. Takue NpoeKThl TPeOyI0T OUYeHb KBATHU(PHUIMPOBAHHONW KOOPAWHAIIMN
CO CTOPOHBI CIIELUAINCTOB U CIAKEHHON pabOThl MHOTHX TBOPYECKUX IpyHmn. MexnpeamMeTHble
INPOEKThl MOTYT OBITh KakK HEOOJBIIMMH, 3aTparuBalOlIMMU JBa-TpH IpeaMeTa, TaKk u
HaIpaBJICHHBIMM Ha pELIEHHE JOCTaTOYHO CIOXHBIX MpoOjeM, TpeOYIOIIMX CcoJep:KaTelbHON
MHTETPallii MHOTUX 00acTel 3HaHusl.



