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IHHOACHUMTEJIBHASA 3AIIMCKA

Kypc «VckyccTBeHHBIN UHTEIIEKT) MpeIHa3HaueH i npenonaBanus B 7-8, 9-11 kiaccax u HampaBiieH Ha (pOPMUPOBAHUS 3HAHUHN
VYaIUXCS CTapIIUX KIACCOB O CHCTEMax HCKYCCTBEHHOTO WHTEIUIEKTa KaK OJHOW M3 Hanboyiee MEepCIeKTUBHOW M Pa3BUBAIOIICHCS
oOiacteld HaydyHOTO W TEXHOJIOTMYECKOTO 3HaHWsA. VCKYCCTBEHHBIN WHTEIUIEKT — CTPATETHYEeCKH Ba)XKHOE HANpaBlieHHUE, KOTOPOE B
Hammonaneno#t nmporpamme «l{udposas s3xonomuka Poccuiickoit deneparumn» 0003HaAY€HO B Ka4eCTBE OJHOM M3 CKBO3HBIX HH(PPOBBIX
TEXHOJIOTUH, 00eCIeunBaOIMX YCKOPEHHOE Pa3BUTHE MPUOPUTETHBIX OTpaciieil SKOHOMHUKH U conuanbHoi cdepsl. [lpunsrtas B 2019 .
HannonaneHast cTpaterusi pa3BUTHS HCKYCCTBEHHOI'O MHTEIIJIEKTA CTABUT 33J1a4l COBEPILIEHCTBOBAHUS CUCTEMBI IOJATOTOBKH KaJIpOB B 3TOM
HAIpPAaBIICHUH, a TAKKE pa3pabOTKK U BHEJPEHUS MOYJIECH IO HICKYCCTBEHHOMY MHTEIJIEKTY B 00pa3oBaTelIbHbIE TPOTPAMMBI BCEX YPOBHEH,
BKJItOYas cpeHee obuiee oopasoBanue. Ha pemenue n1aHHOM 3a7ja4u ¥ HaMpaBJieH HACTOSIIIUNA KypcC.

CTpyKTYypHO JaHHBINA KypC BKJIFOUAET JIBa B3aUMOCBS3aHHBIX MOy (pa3zaena) Maccussl B Python u Mammnnoe oOyuenue.
[TepBbiii MOIyb (pa3aen) CBsA3aH C akTyalu3alued W JaJIbHEHIINM pa3BUTHEM 3HAHWM M YMEHUN MO OCHOBaM MPOTPAMMHUPOBAHHS Ha
Python. ChopmupoBanHbie y yuanuxcsi 3SHaHUS 1 YMEHUS 110 3TOMY MOAYIIO (pa3neny) OyyT B JalbHEHIIIEM UCITOJIb30BAHbI TPU N3YYCHUH
BTOPOTO0 MOAYNs (pasfena), OCBOEHHE KOTOPOro HANpaBJIEHO HA pa3BUTHE MPEACTABICHUNH O MHOTOOOpa3uu MOJIXOI0B B pa3pabOTKe
HMCKYCCTBEHHOTO HWHTEJUIEKTa, UX BO3MOXKHOCTAX M OTpPaHUYCHHUSAX; Ha (OPMHUpPOBAHHWE 3HAHMK O MAIIMHHOM OOyYEHMH U yMEHUU
MPOCKTUPOBAHUS U pealiu3alii MOJIeTIN MallMHHOTO o0y4enust Ha Python. [Ipu uzydenun stux Mmomynei (pasenoB) ydaniecs He TOIbKO
Y3HAIOT O cenu(rKe OCHOBHBIX 3a]1a4 MAITMHHOTO O0yUYeHH s, HO U Hay4yaTcs BBISBIIATH U JOPMYIHUPOBATH JJAHHBIE 3a]]a4l B COOTBETCTBUU
C peaJIbHBIMU MTOTPEOHOCTSIMU B Pa3NIMYHBIX C(hepax )KU3HU YelloBeKa. DToMy Oy/IeT crocoOCTBOBAThH PEIICHUE MPAKTUKOOPUEHTUPOBAHHBIX
3a/1a4, B TOM YMCJI€ U HEMOCPEJACTBEHHO CBSI3aHHBIX CO IIKOJIBHOM KU3HBIO, C H3yYEHUEM APYTUX yUeOHBIX JUCIUILUIMH. B Xo1e ocBoeHUS
y4eOHOro mMarepuana Kypca y ydyauuxcs popMupyeTcsi yCTOMUMBBIA MHTEPEC K CUCTEMAaM MCKYCCTBEHHOIO MHTEJIEKTa M 3aKJIaJ(bIBACTCS
0a3a JJis MPOJOHKEHUS X U3YYEeHUS B paMKaX BHEYPOUHOU JIeITeTbHOCTH W JOTIOJHUTEILHOTO 00pa30BaHMsl, UM CaMOOOPa30BaHUs B
STOM HampaBJ€HUH, HAIPUMED, CAMOCTOSTEILHOTO OCBOEHHUS Kypca C HCII0JIb30BaHHUEM 00pa30BaTeIbHbIX OHJIAH PECYPCOB.

Kypc «UckyccTBeHHBIN UHTEIIEKT» (0a30BbIN) HOCUT MEXAUCIUTIIIMHAPHBIN U KOMIUIEKCHBIN XapakTep. C 0JHOI CTOPOHBI, B HEM
CUHTE3UPYIOTCS] 3HAHUS M YMEHUs yYalluxXcs, MOTyYeHHbIE UMU HAa YpOKaX MaTeMaTuku, WHGOpMaTHKH, (GU3NKH, OHMoJoruu (peiieHue
3a/a4 ¢ pu3snyeckuM U/ UM OuojorndeckuM copaepkanvem). C Apyroil CTOpOHbI, B CTPYKTYpE 3TOr0 Kypca OTYETIMBO BBIJCISIOTCA U
TEeOpeTHYecKas U MPAKTUUECKasi COCTABIAIONINE. YYalluecs 3HAaKOMATCS ¢ 00nMacTaMU NMPUMEHEHUsT M 0a30BBIMU MOHSTHSIMH Kypca, a B
X0/1€ TUJAKTUUECKUX UTP U BBIMOJHEHHUS MPAKTUUECKUX U MPOEKTHBIX 3aJJaHUM MTOIy4Yat0T ONBIT aKTUBHOM, TBOPYECKON UHANBUYAJIbHOM,
TPYIIOBOM U KOJJIEKTUBHOM JIEATEILHOCTH IO OCMBICJICHHUIO KITFOUEBBIX 3a[a4 MAIIMHHOTO O0YUY€HHUS M OCHOBHBIX MOJIXOJ0B B MPUMEHEHU U
MaIIMHHOTO 00yUYeHUs U1 CO3JJaHus MHTEIJICKTYallbHBIX CUCTEM.

Heanio n3yuennss kypca «VcKycCTBeHHBI MHTEIUIEKT» (0a30BbIi) SIBISETCS Pa3BUTHUE y YYaIIUXCAd YCTOMYMBOTO HHTEpeca K
OCBOCHMIO JaHHOW OONacTW 3HAHUU W (POPMHUPOBAHUE TMPEACTABICHUS O MHOrooOpa3uM MOAXOJOB B pa3pabdOTKe HCKYCCTBEHHOTO
WHTEJUIEKTa, 00 X BO3MOXKHOCTSX U OTPAHMUYCHUSX, IPHOOpeTeHne 0a30BbIX 3HAHUI U YMEHUH B cpepax HayKH O JaHHBIX, MAITUHHOTO



o0y4eHHss 1 MHOT0OOpa3uu cep uxX NpUMEHEHUs, a TaKkke GopMHpoBaHHE HU(POBOI TPaMOTHOCTH, Pa3BUTHE KOMIIETEHIIUN B O0OIACTH
HCKYCCTBEHHOTO UHTEJUIEKTa, BOCTPEOOBAaHHBIX Ha OTEYECTBEHHOM PbIHKE TPY/a C Y4ETOM JUHAMHUYHO pa3BuBarouieiics chepst UU.
3agaum kypca: GopMUPOBaHHUE Y YUALUXCS IPEICTABICHUN 0 MHOTO0Opa3uy NOAX0A0B B pa3padOTKe HCKYCCTBEHHOTO MHTEIIEKTA,

UX BO3MOXKHOCTSIX M OrpaHUYEHUsX (oOyueHHe ¢ yuurtenem, oOydeHne Oe3 yuuTelns, HEHpOoCeTH); 0 MallMHHOM OOy4eHHH, chepax ero
NpUMEHEHHs; MpHoOpeTeHne yMeHmid mo pemeHuro 3amad MO (perpeccusi, kinaccudukanus, KiacTepu3alus), aHaTu3y NaHHBIX U
BU3yanu3aluu (Ha s3bIke mporpammupoBanus Python ¢ ucnonp3oBanmem 6mbnuorek Pandas, Matplotlib, NumPy, Seaborn); ymenuit
MPOEKTUPOBATh M PEATM30BbIBATh MOAEIN MALIMHHOTO OOyUYEHHsI; pa3BUTHE KOMMYHHKAIIMOHHBIX HABBIKOB, YMEHHI paOOTHl B KOMaHJE,
CaMOCTOSATETHbHON paOOThI M OPTaHU3AIMOHHOMN KYJIBTYPHI.

Ha u3yuenue kypca «VckyccTBeHHBINM MHTEIEKT» oTBOAUTCS 34 yaca: B 7-8 kiacce — 34 yaca (2 yaca B Heneno), B 9-11 kiacce — 34
yaca (2 4aca B HEJIEIIO).

COAEPKXAHUE OBYUYEHMUSA

Monyas 1.Maccussi B Python.

Tema 1.1. DTansl pemeHus 3aaun Ha KoMIbloTepe. JIMHEHHBIN anroputm, O10K-cxema. MaTemaTH4eCKHe orepaTophbl, orepaTop
npucBauBaHus, pyHkuuu print(), input(), float(). Dransl pemenus 3a1ad Ha KOMIblOTepe. Monenb, alropuT™, (popmanusanus, JTMHEHHbIHI
Y Pa3BETBIISIIOLINIICS arOPUTMBL. YCIIOBHBINM onieparop B Python, monHbIi 1 HEMOMHBINA YCIIOBHBIE ONIEPATOPHI.

Tema 1.2. Pemenue 3anau Ha kommbrotepe. [loBropeHne ocHOBHBIX 0a30BbIX MOHATUH Python, n3ydeHHbIX paHee.

Tema 1.3. OnnomepHubie MaccuBbl B Python - crincku. Co3nanne CiucKoB M BBIBOJ AeMEHTOB. CITUCOK, MACCHB, SJIEMEHTHI CITUCKA,
MHJIEKC dIIeMeHTa crucka. Metoas! .append U .sort, MOJOKHUTEIbHBIE U OTPULIATENbHBIE HHAEKCHI, CPE3BI.

Tema 1.4. MiccnenoBanue v reHepaiusi CIUCKOB. BrrauciieHre cyMMbl SJIeMEHTOB criricka. Metozsl .append u .sort, hyHkiuu min(),
max() u Mero]1 .count. CyMMUPOBaHHE JIEMEHTOB CIIUCKA, IIUKJ C 33JaHHBIM YHCIIOM MMOBTOpeHUH, oneparop for. [eHepanus crucka,
omneparopsl for u if.

Tema 1.5. CnoBapu u ux onucanue. ITouck no cinoBapro. CnmMcku, reHepanus CIMCKOB, CYMMHUPOBAHHME 3JIEMEHTOB CITHCKA,
byukmus len(), cnoxenue cnuckoB. CroBapH, 3J€MEHTHI CJI0BAps, KII0Y U 3HaYEHHE, BHIBOJI AJIEMEHTOB CJIOBAps, MOMCK JIEMEHTOB B
CJIOBape.

Tema 1.6. Ilepe6Gop anemenToB cioBapsi. CioBapb, CIHCOK, oniepatopsl for u if, aeMeHT cioBaps, K04, 3HaUeHUE, epedop
CJIOBaps IO KItouaM, iepedop cioBaps 1Mo 3HaUYECHUsSIM, MeTobI .keys, .values, .items, onepatops! for u if.

Tema 1.7. Pemienune 3a1a4 ¢ UCIIOJIb30BAaHUEM CIIUCKOB U cioBapei. CIIUCOK, cpe3, MOJIOKUTEIbHAS U OTPULATEIbHAs UHACKCALUS
AIIEMEHTOB CcHHCKa, MeTox .append. [eneparus criucka, oneparopsl for u if. CrioBapb, JIEMEHTHI CIIOBApS, KIIFOUU U 3HAYCHUS,



BJIOXKEHHBIE clIoBapH, Meton .items. Tema 1.8. [ToBropenue. Utorosas padora «Maccusbl B Python». OcHoBHbIE moOHATHS MOTys 1:
CIIUCKU U CIIOBapH».

2. MamuHHOe o0yueHmue.

Tema 2.1. TlonaTre u BUbI MAITUHHOTO 00yUeHus. MIcKycCTBEHHBIN MHTEIIEKT, OX0/I, OCHOBAHHBIN Ha MpaBUiiaX, MAITMHHOE
oOyuenue. Ucropus pazsutus MU B urpax, chepsl mpumMeHeHUsI MalIMHHOTO o0y4yeHusi. OOydeHue ¢ yuutenem, o0yueHue 6e3 yuuTens,
3aJlaua perpeccuu, 3ajadya KiaccupuKaum, 3ajada KiacTepusaluu, 0T00p JaHHBIX AJI MOJIETH MAIIMHHOTO O0y4YeHUSI.

Tema 2.2. Ananu3 u BU3yanu3anus JaHHbIX. MalmHHOe 00y4YeHHE C YUYUTEeIeM, MallIMHHOE 00ydeHue 0e3 yuurtens. 3ajaya
perpeccuu, 3a1ada KiaccupuKanuy, 3aada kiactepusanuu. bubnuorekn pandas u matplotlib, urenne TaOMMYHBIX TaHHBIX,
CTAaTUCTUYECKHE MOKA3aTEIH, IOCTPOCHHUE THUATPAMM.

Tema 2.3. bubnuorekn MalinHHOrO 00y4yeHus. MammHHOe 00ydeHue ¢ yuuTesneM u 0e3 yuuTens, ero npeumyuiectsa. [loctanoBka
LEJIM ¥ 33/1a4, aHAJIN3 JaHHBIX, 00yJaroas ¥ TPEHUPOBOYHAS BEIOOPKH, 3a/1ada perpeccuu, 3a1ada Kiaccu(ukanuu, TecToBast U
TPEHUPOBOUYHAs BBIOOPKA, IepeoOyUueHue, HeJo00yueHrue, ONTUMalIbHAast MOJIENb, Kpocc-Banuaamnusi. bubnnoreka sklearn, starbt
MOCTPOEHHUS MOJIEIN MaIlIMHHOTO 00y4eHus Ha Python.

Tema 2.4. Jluneiinas perpeccus. [lonaTre TUHEWHON perpeccuu, 1eneBas GpyHKIus, JMHEHHOE YpaBHEHUE, TOMOCKEIACTUIHOCTh
nannbiX. Co3manue MoAen TuHeHoH perpeccun Ha Python ¢ momomrsio 6ubnuorek pandas, numpy u sklearn.

Tema 2.5. Henuneitasie 3aBucumocT. Co3znanue, 00ydeHHe U OlICHKa MOJICNN JTUHEHHON perpeccuu. Busyanuzamus JaHHBIX Ha
Python. Henuneiinpiii pyukmum, rpaduku pyskmuii. [lomnHoMuaasHoe mpeoOpa3oBaHue IMHEHHON perpeccu.

Tema 2.6. Knaccudukanus. Jloructuueckas perpeccus. Knaccuduxanus, noructuueckas perpeccus, TMHeHHbIN Kitaccupukarop,
TUIEPIUIOCKOCTh, OMHapHas Kiaccudukaius, MyJlbTUKIAccoBas kinaccudukanus. JluneliHoe ypaBHeHHE, KOd(PPUIUEHTHI JTUHEHHOTO
YpaBHEHUS, PACIIONIOKEHNE TOYKH OTHOCHUTENBHO MPSIMOH, OTCTyn o0bekTa. Co3manue, oOydeHHE M OLIEHKAa MOAETH JIOTUCTHYECKOU
perpeccum.

Tema 2.7. Knaccudukanus. Jloructuueckas perpeccus. Marpuia ommO0K, METPUKH KaueCTBa JIOTUCTUIECKON pErpeccuu, MOJEIb
JOTHCTUYECKOH perpeccuu Ha Python.

Tema 2.8. [lepeBbs pemennii. YacTs 1. JlepeBo penieHuil, 31eMeHTH JepPeBbEB: KOPEHbB, JTUCThS; INTyOHHA IepeBa, KaTHbII
aNropuTM™, aTpudyT pazOuenus; suTpomnus, popmyna lllenHoHa, BEpoSITHOCT, KpuTepuid JHKUHH.

Tema 2.9. JlepeBss pemennii. YacTs 2. MeTonsl pemeHust mpoOieMbl mepeodydeHus AepeBbeB. Mojenu aepeBa perieHui.
Peanuzanus nepesa pemenus Ha Python.



Tema 2.10. [Ipoekt «Pemenue 3anaun kiaccudukanumy. MamuHaHOe 00y4deHHEe ¢ YUUTeIeM, 3a/1aua Kiraccuukanuu. MeTpuku
OLIEHKU KauecTBa Kiaccu(uKanuu. DTarbl pa3paboTKH MOJIETH MAIIMHHOTO O0YUYEeHHsI, aHAJIU3 TAHHBIX, CO3/IaHUE M 00yUeHHE MOJICIIH,
orieHKa 3(h(PEeKTUBHOCTH pabOTHI MOJICIIH.

MJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS IPOT'PAMMBI KYPCA «MCKYCCTBEHHBIA UHTEJUIEKT» HA
YPOBHE CPEJHET'O OBIIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATBI

JInaHOCTHBIE pe3yNIbTaThl OTPAXKaIOT TOTOBHOCTh M CIOCOOHOCTH 00YYAIOLIUXCsl PYKOBOJICTBOBATHCS C(HOPMUPOBAHHOM BHYTpPEHHEH
MO3UIMEH JIMYHOCTH, CUCTEMOW IEHHOCTHBIX OPUEHTAIUH, MO3UTUBHBIX BHYTPEHHUX YOCKICHHI, COOTBETCTBYIOMIMX TPAaIAIIMOHHBIM
LEHHOCTSIM POCCHICKOro 00IeCcTBa, pacHIMPEHUE >KU3HEHHOIO OMbITa U ONbITa JAEATEILHOCTH B IMPOIECCe pealu3aluu CpPeACcTBaAMU
y4e0HOTO MPEIMETa OCHOBHBIX HAMPABICHUI BOCIIUTATEIHHOU ACATEIBHOCTU. B pe3ynbrare n3ydeHusi ”HQPOpPMATUKN Ha YPOBHE CPEIHETO
o0miero oOpa3oBanus y o0ydaronierocst OyayT chopMUpOBaHBI CIEAYIONUE JIMYHOCTHBIC PE3YIbTATHI:

1) rpa:kIaHCKOro BOCIIMTAHMS:

OCO3HAHHME CBOMX KOHCTUTYLIMOHHBIX MPaB U 00I3aHHOCTEH, yBa)KEHHUE 3aKOHA U MPABONOPSAIKA, COOIIOIEHNE OCHOBOIOJIATAIOIINX
HOpM MH(GOPMAILIMOHHOTO MTpaBa U UHPOPMALIMOHHOM 0€30MaCHOCTH; TOTOBHOCTh MPOTHUBOCTOSTH UAECOJIOTHH 3KCTPEMHU3MA,

HaIlMOHAJIU3Ma, KCEHO(HOOUH, TUCKPUMUHAIIUMY TI0 COIIMANIbHBIM,

PEJIUTHO3HBIM, PACOBBIM, HAITMOHALHBIM MPU3HAKAM B BUPTYAIIBHOM IIPOCTPAHCTRBE;

2) IaTPHOTHYECKOTO BOCTIUTAHUSA:

[IEHHOCTHOE OTHOIICHUE K UICTOPHUYECKOMY HACIENIO, TOCTHKEeHUIM Poccun B Hayke, UCKYCCTBE, TEXHOJIOTUSX, IOHUMaHUE
3HAYCHHS] HHPOPMATUKHU KaK HAYKH B )KU3HU COBPEMEHHOTO OOIIECTBA;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

c(hopMHUPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHMSI, 3TUYECKOTO MMOBEACHHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIIMIO U TPUHUMATh OCO3HAHHbBIC PEIICHUS, OPUCHTUPYSICh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI 1



LIEHHOCTH, B TOM uucie B ceTu VIHTepHET; 4)

3CTETHYECKOI0 BOCIIUTAHUSA:

ACTETUYECKOE OTHOILICHHUE K MUPY, BKIIIOYasl 3CTETUKY HAyYHOIO ¥ TEXHUYECKOTO TBOPYECTBA;

CIIOCOOHOCTH BOCIIPHHUMATH PA3JIMYHbIE BUBI HCKYyCCTBA, B TOM YHCIIE OCHOBAaHHBIE HA MCIOIH30BAHUN MH(POPMAIMOHHBIX
TEXHOJIOTHI;

5) pu3nvecKoro BOCIMTAHMS:

c(OpPMHPOBAHHOCTH 37I0POBOTO M 0€30MacHOro 00pasa KU3HU, OTBETCTBEHHOTO OTHOIIECHHS K CBOEMY 3I0POBBIO, B TOM YHCIIE U 32
cuét coOmroneHus TpeOoBaHUM O€30M1aCHOM 3KCIUTyaTallu CPEACTB NHPOPMALIMOHHBIX 1 KOMMYHUKALMOHHBIX TEXHOJIOTHIA; 6)

TPYA0BOI0 BOCTIMTAHUS:

TOTOBHOCTb K aKTUBHOM J€ATEIbHOCTH TEXHOJOTUYECKOM U COLMaIbHON HANpaBI€HHOCTH, CIOCOOHOCTh MHULIMUPOBATD,
IUTAHUPOBATh U CAMOCTOSATENIBHO BBIIIOJIHATH TAKYIO IEATEIbHOCT;

UHTEpEC K chepaM npodeccruoHaNbHON AEATENbHOCTH, CBA3aHHBIM C MH(POPMATHUKOM, TPOrpaMMHPOBAHUEM U MH(OPMALIMOHHBIMU
TEXHOJIOTUSIMU, OCHOBAHHBIMHM Ha JOCTHXXEHMSX MH(POPMATHUKU U HAyYHO-TEXHUYECKOTO IMpOrpecca, yMEHUE COBEpILATh OCO3HAHHBIN
BbIOOp Oymymiedt mpodeccun M peanu30BBIBATh COOCTBEHHBIE >KM3HEHHBIE IUIAHBI, TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHHMIO U
caM000OpPa30BaHMIO HA MPOTSHKEHUHU BCel )KU3HU; 7) IKOJIOTMYECKOr0 BOCIIMTAHNS:

OCO3HaHUE M00ATBHOTO XapaKTepa SKOJIOTHUECKUX MPoOIeM U MyTei UX pelIeHus1, B TOM YHCIIe C YIETOM BO3MOKHOCTEH
MH(OPMaLMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHIA;

8) neHHOCTH HAYYHOT0 MO3HAHMSA: C(POPMUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS

UH(POPMATUKHU, TOCTIXKEHUSIM HaydHO-

TEXHUYECKOTO TMporpecca M OOIIECTBEHHOW MPAaKTHKH, 3a CUET MOHMMAHHUS PO MH(POPMAIMOHHBIX PECypcoB, MH(OPMAITMOHHBIX
MPOLECCOB U MH()OPMALIMOHHBIX TEXHOJOTUN B YCIOBUAX LU(PPOBOM TpaHchopManuu MHOTHX cdep KU3HU COBPEMEHHOTo OOIIECTBa;
OCO3HaHHEe LIECHHOCTU HAay4YHOM AESITeIbHOCTH, TOTOBHOCTh OCYUIECTBIIATh MPOEKTHYIO U UCCIIE0BATENBCKYIO IESITEIbHOCTh
WHIUBUAYAJbHO U B TPYyIIIIE.

B nmpouecce noctuxkeHus IMYHOCTHBIX PE3yJAbTaTOB OCBOCHHS MPOTPaMMBbI 110 HH(GOPMaTHKE Yy 00y4daroIIUXCsl COBEPIICHCTBYETCS
AMOLIMOHATBHBIA HHTEIUIEKT, IPEINoJIaratoini copMUPOBAHHOCTS:

CaMOPETYIMPOBAHHUS, BKIIOYAIOLIETO CAMOKOHTPOJIb, YMEHHE IPUHUMATh OTBETCTBEHHOCTH 3@ CBOE IMOBEICHUE, CIIOCOOHOCTD
alanTUPOBATHCS K IMOIIMOHAIBHBIM H3MEHEHUSAM U MPOSBIATh THOKOCTh, OBITH OTKPHITHIM HOBOMY; BHYTPEHHEH MOTHBALINY,

BKJIFOYAIOLIEN CTPEMJIEHUE K JOCTHUKEHUIO LIEIHN U YCIEXY, OIITUMHU3M, HHUIIMATUBHOCTh, YMEHUE
JeCTBOBATh UCXO/S U3 CBOMX BO3MOKHOCTEW; 3MIMATUH, BKIIIOYAIOUIEH CIIOCOOHOCTh MOHUMATh SMOIIMOHAIILHOE COCTOSTHUE IPYTHUX,

YUUTBHIBATh €T0 MPHU OCYIIECTBICHUN



KOMMYHUKAIIUU, CHOCOOHOCTh K COYYBCTBHIO U CONEPEKMBAHUIO; COLIMATIbHBIX HABBIKOB, BKJIIOUAIOIIUX CIIOCOOHOCTh BHICTPAUBATh
OTHOILIEHUS C JPYTUMH JIFOAbMHU, 3a00TUTHCS, MPOSIBISITH HHTEPEC
U pa3pemarb KOH(IUKTHI.

METAINIPEIMETHBIE PE3YJ/IBTATbBI

B pesynbrare usyuenus: kypca «McKycCTBEHHBIN MHTEIIEKT» Ha YPOBHE cpelHero odiero oOpazoBaHusi y oOydaroierocs OymyT
c(OpMHpPOBAHBI METANpPEIMETHBIE PE3YNIbTaThl, OTPAKEHHBIE B YHUBEPCAJIbHBIX YUEOHBIX ICHCTBUSAX, a MMEHHO: MO3HABATEIbHBIC
YHUBEpCaJIbHbIE yueOHbIE JAEUCTBHS, KOMMYHUKAaTUBHBIE YHUBEpPCAJIbHbIE YUEOHBIE NEHCTBUSA, PETYJIATUBHbIE YHUBEPCAIbHbIE yUEOHbIE
NENCTBUSI, COBMECTHAS J€ATEIbHOCTb.

Ilo3HaBaTe/bHBbIE yHUBEPCAJIbHbIE YYeOHbIE AelicTBUS

1) 6a30BbIe JIOTHYECKHE Al CTBUS:

CaMOCTOSITEIFHO (DOPMYIIMPOBATH U aKTYaJIU3UPOBATH MTPOOIIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

YCTaHAaBIIUBATh CYIIECTBEHHBIN MPU3HAK UM OCHOBAHUS i1 CPAaBHEHMUS, KJIacCU(DUKAIIUU U

0000111eHUS; OTIPEEATh LETU ASITEIbHOCTH, 33/1aBaTh MapaMeTPhl U KPUTEPUU UX TOCTHKECHHUS;

BBISIBIIITh 3aKOHOMEPHOCTH U MPOTUBOPEUUS B pACCMATPUBAEMBIX SIBIICHUSIX;

pa3pabaThIBaTh IJIaH PEIICHUS MPOOIEMBI C YUETOM aHAIN3a UMCIOIIMXCSA MaTepUaIbHbIX U HEMaTepUalbHBIX PECYPCOB; BHOCUTH

KOPPEKTHUBBI B JAEATEIbHOCTb, OLICHUBATh COOTBETCTBUE PE3YJBTATOB 1LIE€JISIM, OLIEHUBATh PUCKH TOCIEACTBUI
JEATeIbHOCTH;, KOOPAUHUPOBATh U BBIMOJIHATH padOTy B YCIOBHIX PEaIbHOTO, BUPTYAJIbHOTO U KOMOMHUPOBAHHOTO

B3aMMOJICHCTBUS;, pa3BUBaTh KPEaTHUBHOE MBINIJICHUE TTPU PEIICHUH )KU3HCHHBIX TTPOOJIEM.

2) 0a30BbIe HCCJIeN0BaTeIbCKHE NeiiCTBUSA:

BJIQ/ICTh HABBIKAMHU y4eOHO-UCCIIEOBATEIILCKON M MPOSKTHOW JIEATETLHOCTH, HABBIKAMHU Pa3pelIeHUs MPoOieM, ClioCOOHOCTRIO U
TOTOBHOCTBIO K CAMOCTOSATEIIbHOMY MOUCKY METOAOB PELIEHUS MPAKTUYECKUX 3a]1a4, IPUMEHEHUIO PA3JIMYHbIX METOJ0B TO3HAHUS,

OBJIAJIETh BUIAMU JCSITEILHOCTH O MOJYUYESHUIO HOBOTO 3HAHMS, €T0 MHTEPHPETAIUH, TPeOoOpPa30BaHUIO U IPUMEHEHHUIO B
Pa3TUYHBIX YIEOHBIX CUTYAIHsIX, B TOM YHCIIE TIPU CO3aHUH YICOHBIX U COIIMAIBHBIX MMPOCKTOB; (HOPMHUPOBAHUE HAYUIHOTO

TUTA MBIIUICHUS, BJIaJICHUE HAyYHON TEPMUHOJIOTHUEH, KIIFOUEBBIMU MOHSITUAMHU U METOAAMU; CTaBUTh U

dbopmynrpoBaTh COOCTBEHHBIE 3a/1a4i B 00pa30BaTEIbLHOM JACSITEIHPHOCTH U )KU3HCHHBIX CUTYAIIHIX;

BBISIBJISITh PUYUHHO-CJICJICTBEHHBIC CBSA3U U aKTYAJIM3UPOBATH 3a]1a4y, BbIJIBUTaTh TUNIOTE3Y €€ PELICHMS, HAXOAUTh apTyMEHThI



JUISl I0KA3aTeNNbCTBA CBOMX YTBEPKICHUMN, 3a/1aBaTh MApAMETPbl U KPUTEPUU PELICHUS; aHAJIU3UPOBATH ITOJTYUEHHBIE B XO/I€ PELICHUS
3a/1a4M pe3yibTaTbl, KPUTUYECKHU OLIEHUBATh UX JI0CTOBEPHOCTD, IPOTHO3UPOBATH
M3MEHEHUE B HOBBIX YCIIOBHUAX; JaBaTh OLICHKY HOBBIM CUTYallMsIM,
OLIEHUBATh IPHUOOPETEHHBIN OIIBIT;
OCYLIECTBIIATH LIeJIEHAIIPABJICHHBIN MIONUCK IIEPEHOCA CPEJCTB U CIIOCOOO0B JIEHCTBUS B IPOPECCHOHAIBHYIO
Cpely; IEPEHOCUTDh 3HAHUS B MIO3HABATEIbHYIO U MPAKTUYECKYIO0 00JaCTH )KU3HEAEATEIbHOCTH; HHTETPUPOBATh
3HAHMSI U3 Pa3HbIX MPEAMETHBIX 00JIaCTENH;
BBIJIBUTATh HOBBIE UJEH, IPEAJIaraTb OpUrHHAIbHbIEC TOXO/IbI U PEIICHUS], CTABUTDH MPOOJIEMbI U 3a7a4H, IOy CKAIOIIHe
aJbTEpPHATUBHBIEC pelIeHUs. 3)
padora ¢ nHpopManHei:
BJIa/IE€Th HABBIKAMU IOJIy4€HUS UH(DOPMALIMK U3 UICTOUHUKOB Pa3HbIX THIIOB, CAMOCTOATEIBHO OCYILECTBIIATH TOMCK, aHAJIN3,
CHCTEMATHU3aIHIO ¥ HHTEPIPETALUIO HHPOPMALIUU PA3INIHBIX BUJOB U ()OPM MPEACTABICHUS; CO3/IaBaTh TEKCTHI B Pa3UYHbIX (hopMaTax
¢ y4€TOM Ha3zHaueHUs MHPOPMAIIMH U LIEJIEBOI ayAUTOPUU, BEIOHPAst ONTUMAJIbHYIO
dopMy mpencTaBiIeHHS U BHU3yaJM3allMd; OLIEHWBATh JOCTOBEPHOCTH, JIETUTUMHOCTHh HH(OpMAIUU, €€ COOTBETCTBHE NPABOBBIM H
MOpAJbHO-3TUYECKUM HOpMaM; HCHOJIb30BaTh CpelcTBa MH(POPMALMOHHBIX M KOMMYHUKALMOHHBIX TEXHOJOTHUH B pEIICHUU
KOTHUTHBHBIX, KOMMYHUKATUBHBIX U
OpTaHM3alMOHHBIX 33]1a4 C COOMIOICHHEM TPeOOBaHMI HYPrOHOMUKH, TEXHUKU 0€30MIaCHOCTH, TUTHEHBI, PECYPCOCOEpexKEeHNUs, IPABOBBIX U

THYECKUX HOPM, HOpM HH(POPMAIIMOHHOM 0€30MaCHOCTH; BIIaIcTh HABBIKAMH PACIIO3HABAHUS M 3alIUTHI HH(OPMAIUH, HHPOPMAIIMOHHOK
0€30I1aCHOCTH JTUYHOCTH.

KoMMyHUKAaTHBHBIC YHHBepPCaJibHbIEe Y4eOHbIe 1eiicCTBUSA
1) o01ennme:
OCYILIECTBIISITh KOMMYHHKAIIMU BO BCeX cepax KU3HH,
pacro3HaBaTh HEBEpOAJIbHbIE CPEACTBA OOILIEHMS], TOHUMATh 3HAU€HHE COLIMAJIBHBIX 3HAKOB, PACIIO3HABATH MPEIOCHUIKU
KOH(ITUKTHBIX CUTYallUid U YMETh CMATYATh KOH(IIUKTHI; BIAJIETh PA3IMUYHBIME CIIOCOOAMH OOIICHUS U
B3aMMOJICUCTBUS, apTYMEHTUPOBAHHO BECTH AHAJIOT; Pa3BEPHYTO U JOTUYHO U3JIAaraTb CBOIO TOUKY
3peHusl.
2) coBMeCTHAA 1eATeJIbHOCTD:
MMOHUMATh U UCIOJIb30BaTh MPEUMYIIIECTBA KOMAHHOW U UHIUBUAYaJbHON PabOTHI;
BBIOMPATh TEMATUKY ¥ METO/IBI COBMECTHBIX JICUCTBUI C yUETOM OOIIMX HHTEPECOB U BO3MOXKHOCTEHN KaXKJIOTO UJIeHa KOJUIEKTHBA;
MIPUHUMATh L€ COBMECTHOMN JEATEIbHOCTH, OPraHU30BBIBATh U KOOPAUHUPOBATH JEHCTBUS MO €€ IOCTUKEHUIO: COCTABIATD
TUTaH JISHCTBUM, paclipeieliaTh POJIH ¢ YIETOM MHCHH YYaCTHUKOB, 00CYKIaTh PE3yAbTaThl COBMECTHON PabOTHI; OIICHUBATH



KaueCTBO CBOET'0 BKJIAJA M KaXKJA0r0 Y4aCTHUKA KOMaH bl B OO pe3ysbTaT 10 pa3pabOoTaHHBIM KpUTEPUSM; IIPEJlaraTb HOBbIE
IIPOEKTHI, OLEHNUBATh UJCH C TO3ULIUN HOBU3HBI, OPUTUHAIBHOCTH, IPAKTUYECKOW 3HAYUMOCTH;
OCYIIECTBIIATH TO3UTUBHOE CTPATETNYECKOE TIOBEJCHUE B PA3JINYHBIX CUTYALUSX, IPOSIBIATH TBOPUECTBO U BOOOpaXKeHUE, ObITh
VHHALIMATHUBHBIM.
PeryasiTuBHbBIC YHHBeEpCaJbHbIC Y4eOHbIE JeiICTBHA
1) camoopranusanus:
CaMOCTOSITENIBHO OCYIIECTBIIATH IIO3HABATEIBHYIO JAESITEIIbHOCTD, BBISBIATH IPOOIEMBI, CTABUTh U (POPMYJIUPOBATh COOCTBEHHBIE
3aJ1auy B 00pa30BaTENIbHOM JAESITEIbHOCTH U JKU3HEHHBIX CUTYAIUAX; CAMOCTOATEIBHO COCTABIATH IUIAH PELICHUS MTPOOIEMBI C YUETOM
MMEIOIIUXCSA PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U
MIPEANOYTEHUM; JaBaTh OLIEHKY HOBBIM
CUTYaLUAM;
pacmupATh paMKH y4eOHOTO IPeMETa Ha OCHOBE JIMYHBIX PEAIOUYTEHUH;
JienaTh OCO3HAHHBIN BHIOOD, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3a PEIICHUE; OLICHUBAThH
IPUOOPETEHHBIN OIIBIT;
croco0cTBOBATh (POPMUPOBAHUIO H MTPOSBICHUIO ITUPOKOH 3PYIUIINHN B pa3HBIX 00JACTSIX 3HAHUH, MOCTOSHHO TOBBIIIATH CBOM
00pa30BaTeIbHBIN U KyJbTYPHBIA YPOBEHb.
2) CaMOKOHTPOJIb:
JIaBaTh OLICHKY HOBBIM CUTYAallUsIM, BHOCUTb KOPPEKTUBBI B IEATEIBHOCTD, OLIEHUBATH COOTBETCTBUE PE3YyJIbTATOB LIESAM; BIIAJIETh
HaBBIKAMHU MTO3HABATENBHON peieKcuu Kak OCO3HAHUS COBEPIIAEMBIX JAEUCTBUI M MBICIUTEIBHBIX MPOIIECCOB, HX
pe3yNbTaToOB U OCHOBAHUH; UCIIONB30BaTh MPUEMBI pedriekcuu sl OLIEHKU CUTYalllH, BEIOOpa BEPHOTO PEIICHUS;
OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PELICHUS 10 UX CHUKEHHUIO; IPUHUMATh MOTHUBBI U
apryMEHTBI IPYTHUX IIPU aHAJIU3€ PE3yJIbTaTOB JAESITEIbHOCTH.
3) npuHATHSA ce0sl M IPYrUX:
IPUHUMATh ce0sl, TOHUMAasi CBOU HEIOCTAaTKU U JOCTOMHCTBA;
IIPUHUMATh MOTHUBBI U aPTyMEHTHI APYTUX IPH aHAJIU3€ PE3YNBTAaTOB EATEIbHOCTH;
NPU3HABATH CBOE MPABO U MPABO JIPYTHX Ha OMIMOKY; pa3BUBATh CIOCOOHOCTH
IIOHUMATh MUP C IIO3ULUU IPYTOro 4eI0BEKA.



HPEAMETHBIE PE3VYJ/IBTATBI

HmeTs npencTaBieHns 0 MHOrooOpa3uu MoAX0/10B B pa3pabOTKe HCKYCCTBEHHOTO MHTEIJIEKTa, UX BOBMOXKHOCTAX U OIPaHUUYEHUSX; O
MaIIMHHOM O0Y4YeHHH U cepax ero MpuMEHEHHS;

YMeTb 00BSCHITH Pa3HUILy MEXK/Ty MAIIMHHBIM 00y4YE€HUEM C yUUTEJIeM U 0e3 yUnuTels.

BoisBisTE 1 popMynTupoBaTh 3a/1a4M MAIIMHHOTO OOYYEeHHUS IS PA3IMYHBIX c(pep KU3HM YeTTOBEKa U B COOTBETCTBHHU C PEabHBIMU
NOTPEOHOCTIIMH.

Nwmets npeacTaBiienns 0 coO3MaHuu MojeNn Kinaccudukaiuy Ha cepBuce Teachable Machine.

HmeTs npencTaBieHns 0 He000yUYCHHBIX U MepEOOYICHHBIX MOACIISX MAallTHHHOTO 00yUYeHHsI, YMETh BBISBIATH IPOOJIEMBI 110
XapaKTepHbIM IPU3HAKAM U 3HATh CIIOCOOBI OOPBOBI ¢ IepeoOyueHeM U HeI0OOyYeHnEM MOAETIEH.

[TomyunTh MPaKTHYECKHUA OTBIT TECTUPOBAHKS TOTOBOM MOJIEIH MAIIMHHOTO O0yUYeHHSI

HmeTs npencTaBieHus 0 CyIHOCTH PaOOThI MOJIEH JOTHCTUYECKON PErpecCu U BOZMOXXHOCTAX €€ MPUMEHEHHS IS KITacCU(PUKAITIH
00BEKTOB; 00 MCIIOIBF30BAaHUH JEPEBbEB PEIICHUI B MAITMHHOM OOyUYEHUH.

VYMeTh co31aBaTh MOJIETH TUHEHHOM perpeccuu Ha Python ¢ momomnisio 6ubnuorek pandas, numpy u sklearn Ymets mpoekTupoBarb

Y peajn30BbIBAaTh MOJIEIM MAaIMHHOTO 00y4yeHus Ha Python ¢ momomibio nacTpymenToB 6ubnuoreku sklearn

TEMATUYECKOE IIJNIAHUPOBAHHUE

Ne HaumeHoBaHue pa3/iesioB U TeEM KosuvecTBo
n/n NPOrpamMmabl 4acosB DJieKTPpOHHBbIe (HU(POBHIE) 00pPa30BaTeIbHbIE PeCcypChl

Monyas 1. Maccussbl B Python.

https://www.yaklass.ru/p/informatika/1 1 klass/algoritmizatciia-
i-osnovy-programmirovaniia7279408/reshenie-zadach-na-
kompiutere-6889619/refe45d29d-6¢45-4739-ba3a-
7e00dee54924

I. DTtarsl penieHus 3aJa4n Ha KOMITBIOTepe. 2
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https://infourok.ru/urok-po-informatike-klass-natemu-

2. Pemrenne 3aa4 Ha KOMIIBIOTEpE. 2 reshenie-zadach-na-kompyutere-etapiresheniya-zadachi-
3912778.html
3. OnromepHbIe MaccuBbI B Python - crimckw. 2 https://pythoninfo.ru/osnovy/massivy-python
4 VlcerieioBatIie 1 FeHepAIs CITHCKOR. ) https://python-teach.ru/uroki-po-python/generatoryspiskov-v-
python/
CrioBapu ¥ MX OMUCAHHUE. https://skillbox.ru/
6. [TepeGop 37EMEHTOB CIIOBApSI. https://codebra.ru/ru/lessons-python/hellopython/7/4
- PerieHe 3a/1a4 ¢ MCIOIb30BAHUEM CITHCKOB U ) https://infourok.ru/konspekt-rabota-so-spiskami-vpython-
: clioBapeii. reshenie-zadach-6440132.html
8. [ToBTOpenue. Mtorosas paboTa. 2
Monyasb 2. MamnmHHOe 00y4eHue.
1. [ToHsTHE U BUIBI MAIIIMHHOTO O0YYEHHMS. 2 https://academy.yandex.ru/
https://infourok.ru/konspekt-rabota-so-spiskami-vpython-
2 AHAIH3 U BU3YIH3ALS JAHHBIX. 2 reshenie-zadach-6440132.html
3. BubnuoTexs MamHHOTO 00y YeHUS. 2 https://habr.com/ru/articles/264241/
. https://academy.yandex.ru/handbook/data-
4. JluneitHas perpeccusi. 2 . : o .
analysis/article/pandan-linejnaya-regressiya-v-python
5 He e Hite SBHCHMOCTIL ) https://www.codecamp.ru/blog/nonlinear-relationshipexamples/
6. Knaccuduxarms. ) https://nagornyy.me/it/modeli-klassifikatsii-v-python/
7. JlepeBbst peneH . 2 https://dev-gang.ru/
Q [Toeropenue. [Ipoekt «Pemenue 3agauu 4
' KJ1accuuKalum».
OBIIEE KOJIMYECTBO YACOB I10 34

[TPOI'PAMME
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MNOYPOYHOE IVIAHUPOBAHMUE 10 KJIACC

Ne Tema ypoka KoJ-Bo Jara usy4yenus DieKkTpoHHbIe HU(POBbIE
n/n JacoB LIaH dakr o0pa3oBaTe/IbHbIE pecypchl
1 Brenenue B kypc «IcKyCcCTBEHHBIM UHTEIICKTY. 1 https://4brain.ru/aibasics/intro.php
https://infourok.ru/metodicheskayarazrabotka-
2 DTanbl pelieHus 3a1a41 Ha KOMITbIOTEpE. 1 uroka-tema-iskusstvenniyintellekt-3112186.html
3 Tyttt a 610K N 1 https://resh.edu.ru/subject/lesson/5457/cons
MHEUHBIN alNrOpUTM, OJIOK-CXEMA. pect/166580/
M https://academy.yandex.ru/handbook/pytho
aTeMaTHU4eCKUe ONepaTopsbl, OIepaTop . . .
4 10, input(). float 1 n/article/vvod-i-vyvod-dannykh-operatsii-
npuceanBaHus, Qyrkuen print(), input(), float(). schislami-strokami-formatirovaniye
https://academy.yandex.ru/handbook/pytho
5 Dranbl pelieHus 3a7a4 Ha KOMITbIOTEPE. 1 n/article/vvod-i-vyvod-dannykh-operatsii-
schislami-strokami-formatirovaniye
6 Monenb, anroput™, hopmanu3anus, TUHEHHbBIN 1 | https://urok.1sept.ru/articles/563253
Pa3BETBIAIOINNCS aJTOPUTMBL.
YcnoBHbIii onepatop B Python, monubrit n https://devpractice.ru/python-lesson-5-ifwhile-
7 HEIOJIHBIN YCIIOBHBIE OIIEPATOPHI. 1 for-operators/
https: tice. hon-1 -5-ifwhile-
] PelcHue 3a71a4 Ha KOMIIHIOTEPE. 1 ps://devpractice.ru/python-lesson-5-ifwhile
for-operators/
9 [ToBTOpEeHNE OCHOBHBIX 0A30BBIX MOHATUI 1 [ToBTOpEeHNE OCHOBHBIX 0a30BBIX MOHATHI
Python, u3y4eHHbIX paHee. Python, u3yuenHnsix panee.
https://nsportal.ru/shkola/informatika-
10 [ToBTOpEHME OCHOBHBIX 0A30BBIX TOHATHN 1 iikt/library/2018/07/22/yazykprogrammirovaniya-

Python, u3y4eHHbIX paHee.

python-konspekturoka-nol
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11 OnnomepHbie MaccuBhl B Python - criucku. https://labs-org.ru/python-4/
https://devpractice.ru/python-lesson-7work-with-
12 Co3gaHue CIMCKOB U BBIBOJ JICMEHTOB. list/
13 Crucok, MacCHB, DIIEMEHTHI CITHCKA, HHICKC https://devpractice.ru/python-lesson-7work-with-
DIIEMEHTA CIIMCKA. list/
14 Metonel .append wu .sort, MOJIOKUTENIBHBIE U https://devpractice.ru/python-lesson-
OTpHUIATENIbHBIC HH/IEKCHI, CPE3bI. Twork-with-list/
15 Uccnenosanue u reHepanus CMCcKOB. https://python-teach.ru/
16 BrrunciieHue cymmbl 3JIEMEHTOB CITHACKA. https://python-teach.ru/
17 Metonsr .append u .sort, ¢pynkmum min(), max() u https://pythonru.com/osnovy/spiski-
METOJ .count. pythonfunkcii-i-metody-python-list
13 CymMupoBaHHE 3JIEMEHTOB CITUCKA, LUK C https://bobbyhadz.com/blog/python-sumin-
3a/IaHHBIM YUCJIOM TTOBTOPEHUH, omepartop for. for-loop
. https://pythonist. -spi -
19 I'enepanus cnucka, oneparopsl for u if. ps://pythonist ru./generato.ry spiskov
vpython-dlya-nachinayushhih/
20 CrnoBapu 1 UX ONHMCAHUE.
21 [Touck no cioBapro.
Cnucku, reHepanust CliucKoB, CyMMUPOBAaHHE https://metanit.com/python/tutorial/3.1.php
22 AJIEMEHTOB CIHCKa, pyHKIus len(), cioxenune
CITUCKOB.
CnoBapu, >I€MEHTHI CJIOBApPS, KJIIOY U 3HAUYCHUE,
23 BBIBOJ] JIEMEHTOB CJIOBAPSI, TOMCK JJIEMEHTOB B
cJoBape.
24 [TepeGop >rmeMeHTOB cI0Baps.
CrnoBaps, circok, orneparopsl for u if, anement https://proproprogs.ru/python_base/python
25 CIIOBapsi, KITI04, 3HAYCHHE, Iepedop cloBapsi 1o 3-metody-slovarya-perebor-

KJTIOUaM, repedop caoBaps o 3HAYCHUSM, METO/IbI
keys, .values, .items, onepatopst for u if.

elementovslovarya-v-cikle
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CrnoBaps, CIHCOK, oriepaTtopsl for u if, ameMeHT
CIIOBapsi, KITIO4, 3HAYCHHE, TIepedop cIoBapsi 1Mo

26 1

KJII04aM, epeGop ciioBapsi Mo 3HAUEHUSIM, METO/IbI

keys, .values, .items, oneparops! for u if.
7 Pemmenue 3a1a4 ¢ uCnonb30BaHUEM CIIUCKOB U 1

CJIOBapeH.
73 Cnucok, cpe3, TMOJOXKHUTENIbHAsE W OTpUIATEIbHAS 1 https://pythonru.com/osnovy/spiski-

MHJIeKCaLHs 2JIEMEHTOB CIMCKa, MeTos .append. pythonfunkcii-i-metody-python-list
29 I'enepanus cnimcka, onepatopsl for u if. 1
30 CrnoBapp, 2J1€MEHTBHI CJIOBaps, KJIIOYM U 3HAYEHUS, 1

BJIOXKEHHBIE CIIOBapH, METO] .items.
31 [ToBTOpEHueE. 1
32 Hrorosas pabota «Maccussl B Pythony. 1
33 OCHOBHBIE OHATHSA MOIYJIS 1: CIIMCKU U CIIOBapH. 1
34 OCHOBHBIE TOHATHS MOIYJIA 1: CIIMCKH U CIIOBapH. 1

OBIIEE KOJIMYECTBO YACOB I10 34

I[MTPOTPAMME

IMOYPOYHOE IIVTAHUPOBAHMUE
11 KJIACC
Ne Tema ypoka Kou-Bo Jara uzyuyenust DJIEKTPOHHBIE LUPPOBLIE
n/n Jacos LIaH dakr oOpa3oBare/ibHbIE pecypchl

1 [TonATue 1 BUIBI MAIIMHHOTO OOYYEHHS. 1 https://4brain.ru/aibasics/machine.php
) HcKycCTBEHHBIN MHTEIUIEKT, OJIX0, OCHOBAHHBIM Ha 1 https://multiurok.ru/index.php/files/rabocha

MpaBUJIax, MalIMHHOE 00yYeHHE.

ia-programma-iskusstvennyi-intellekt.html
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I/ICTOpI/IH Pa3sBUTUA UCKYCCTBCHHOI'O UHTCIIJICKTA B

https://nsportal.ru/shkola/informatika-

3 urpax, cepsl MPUMEHEHHUS] MAITUTHHOTO O0YYCHHS liky/library/2023/03/27/zanyatie- 1
> ‘ istoriyaiskusstvennogo-intellekta-osnovnye
OOyuenHue ¢ yuutenem, oOydeHue 6e3 yaurerns, http://cs.mipt.ru/advanced python/lessons/l
4 3a/1a9a perpeccru, 3a1a4a Kiaaccu(puKalum, 3a1ada ab25.html
KJIacTepu3aluu, 0TO0p JaHHBIX JJI MOJEIH
MaIIMHHOTO O0y4YeHHUS.
https://resh.edu.ru/subject/lesson/3053/start

5 AHanu3 ¥ BU3yaau3alus JaHHbIX. /

6 Mamuanoe oOydeHHEe ¢ yYUTENEeM, MAIIMHHOE http://cs.mipt.ru/advanced python/lessons/l

00y4enue 0e3 yUnuTes. ab25.html

7 3amada perpeccum, 3a/1aua KiaccuuKaImm, 3a1ada https://4brain.ru/aibasics/machine.php

KJIaCTEepU3aliHu.

bubnmnorexu pandas u matplotlib, ureHne TaGMUUHBIX https://python-scripts.com/plot-with-pandas
8 JAHHBIX, CTATUCTUYECKHE TTOKAa3aTeNu, IOCTPOCHUE

JUarpaMM.

9 bubnnorexn MarmmmHHOTO 00yYCHUSI.

10 MarmmHHOe 00y4eHue ¢ yuuTeaeM 1 06e3 yuauTens, ero https://neurohive.io/ru/osnovy-data-
IIpEeUMYILIECTBA. science/obuchenie-s-uchitelem-bezuchitelja-s-podkrepleniem/
IloctaHoBKa Li€/IX U 3aJa4, aHAIN3 https://new.dop.mosreg.ru/program/115061 -iskusstvennyi-intellekt
JaHHBIX, 00yUaromas 1 TPEHUPOBOUHAS
BBIOOPKH, 3a/1a49a Perpeccuu, 3a/1a4a

11 KJ1accu(UKauu, TECTOBas U 1
TPEHHUPOBOYHAsI BEIOOPKaA,
nepeoOyueHue, HeJJ000yIeHHE,

ONTUMAaJbHas MOJEIb, KPOCCBAIUAALINS.
bubmuoteka sklearn, aTansl mocTpoeHUs https://skillbox.ru/media/code/sozdayem p

12 MOJIENIM MAIIMHHOTO 00y4eHHMs Ha 1 ervuyu_model mashinnogo obucheniya is

Python. polzuem_colab_pandas_i_sklearn/
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https://habr.com/ru/articles/514818/

13 [ToHsiTHE TMHEWHOW perpeccut.
Ilenesas byHKIHS, JIMHEHHOE https://www.evkova.org/linejnoeprogrammirovanie
14 ypaBHEHUE, TOMOCKEJaCTUYHOCTh
JTAHHBIX.
Co3ganue MOAENH JIMHEHHON PErpeccuu https://nagornyy.me/it/regressionnyemodeli-v-python/
15 Ha Python ¢ momorsto GubIMOTEK
pandas, numpy u sklearn.
16 Henuneiinbie 3aBUCUMOCTH.
Co3znanue, 00ydeHHe U OIleHKa MOJICTH https;./ /nagornyy.me/it‘/'ospo'v v .
17 . . mashinnogo-obucheniia-i-lineinoi-regressiv-python/
JIMHEHON PErpeccuu.
18 Busyanu3zamus ganneix Ha Python. https://academy.yandex.ru/
Henmueiubiit yHKIAH, rpaduk https://fadeevlectqrer.githqb.io/pythoq_lect
19 N ures/notebooks/scipy/nonlinear_equations.h tml
byHKIHH.
[TonmuHomMuansHOE MpeoOpa3oBaHUe https://www.codecamp.ru/blog/polynomialregression-python/
20 JIMHEWHOU PETPECCUH.
Knaccudukanus, moructuueckas https://machinelearningmastery.ru/
perpeccusi, TMHEHHBIN Ki1accudukaTop,
21 THUIIEPIUIOCKOCTh, OMHApHAs
KJIaccu(puKaIusi, MyJIETUKIIACCOBas
KJIaccu(pUKaIusl.
JIuneiinoe ypaBHEHHE, http://itrobo.ru/programmirovanie/python/r eshenie-lineinogo-
K09 PUIHEHTHI JIMHEHHOTO uravnenija-vpython.html
22 YPaBHEHUs, PACIOJIOKEHUE TOYKHU
OTHOCHUTEJIbHO  MPSMOW,  OTCTyN
o0beKTa.
23 Coznanne, oOydeHHe U OIEHKa MOJCTH https://academy.yandex.ru/handbook/dataanalysis/article/logisticheskaya-

JIOTUCTUYECKOU pETrpeECCHH.

regressiya-
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v-python

Marpuia OmuooK, METPUKH
KauecTBa JIOTUCTUYECKON perpeccuH,

https://academy.yandex.ru/handbook/dataanalysis/article/logisticheskaya-
regressiyav-python

24 MOJIeNIb JIOTUCTHUYECKON perpeccuu
Ha Python.
25 JlepeBbsl pelIeHNH.
JlepeBo penieHuil, 31eMEeHThI https://machinelearningmastery.ru/impleme nt-decision-tree-algorithm-
26 JIepeBbEB: KOPEHb, JIHCThS; TIyOUHA scratch-python/
JiepeBa, ’KaJHbIi alrOpUTM, aTpudyT
pa30ueHusl.
7 Outponusa,  ¢opmyna  IllenHoHa,
BEPOSITHOCTh, KpUTEpUil J[KuHM.
)3 Mertonpb! perienust mpoOiIeMbl
nepeoOydeHus 1ePEBbEB.
29 Mopnenu niepeBa peiieHui.
30 Peanu3zanus nepesa penieHus Ha
Python.
31 [Ipoekr «Pemenue 3agauu
KJ1accupuKanumy.
MamuHHOe 00yueHHE C yUUTENeM, http://cs.mipt.ru/advanced_python/lessons/l ab25.html
32 3aja4a Kiaccuukaum.
MeTpHKH OIEHKH KauecTRa httpsE//rna.chinelealjnil}gmzt.st.etry.wul}dersta nding-data-science-
33 classification-metricsin-scikit-learn-in-python-3bc336865019/
KJ1accu(uKaIum.
Oransl pa3paboTKu MOAETH
MAIIMHHOTO 00yUYeHUs, aHAIIU3
34 TaHHBIX, CO3/1aHuE U 00yUYeHUe

MOJIEIH, OIICHKA A(PPEKTUBHOCTH
paboThI MOJIEIH.
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OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

34
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YYEBHO-METOANMYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOTI'O ITPOLHECCA

1. Kanunun, Cambuikuna, CanaxoBa: MckyccTBenHbii nHTeNIEKT. 10-11 kimacesl. Yuebnoe nocodue. PI'OC

OBSA3ATEJIBHBIE YUYEBHBIE MATEPUAJIBI J1J151 YYEHUKA
2. Kamunun U. A./ Cambiikuna H. H. / Canaxoa A.A. Unudopmaruka 10-11
3. Kanmunun, CambuikuHa, CanaxoBa: MckyccTtBenHbll nHTEIIEKT. 10-11 kimaccel. Yuebnoe mocodue. PI'OC

METOAUYECKHUE MATEPHUAJIBI IS YYUTEJIA

1. http://www.eduportal44.ru/Kostroma EDU/Kos-Sch

2. 27/11/SiteAssets/SitePages/Jlomanrasisi/Metoamueckue %2 0pexomen qarun%20mo%20ypoky.pdf
4. Kak ucnonb3oBarh yueOHUKH AeiicTBytomero OITY. Pekomennanmu mis yuureneid. Madopmaruka:
https://uchitel.club/fgos/fgosinformatika

3. https://krippo.ru/files/metod2023/08 08 22-7.pdf

4. https://ypokudpsl.pd/lessons/ii-i-algoritmy-prinjatija-reshenij/materials

5. Caiit ®enepanbHOrO HHCTUTYTA NIEAArOTHUECKUX U3MepeHuid: https://fipi.ru

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCbHI U PECYPCbI CETU UHTEPHET

http://window.edu.ru
https://resh.edu.ru
http://compscience.narod.ru
https://www.yaklass.ru
https://education.yandex.ru/home
https://uchebnik.mos.ru
www.1september.ru

Nk wbd =



https://lbz.ru/authors/201/1795/
https://lbz.ru/authors/201/1795/
https://lbz.ru/authors/208/1796/
https://lbz.ru/authors/208/1796/
https://lbz.ru/authors/208/1796/
https://lbz.ru/authors/208/11897/
https://lbz.ru/authors/208/11897/
https://lbz.ru/authors/208/11897/
http://www.eduportal44.ru/Kostroma_EDU/Kos-Sch
http://www.eduportal44.ru/Kostroma_EDU/Kos-Sch
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https://uchitel.club/fgos/fgos-informatika
https://krippo.ru/files/metod2023/08_08_22-7.pdf
https://krippo.ru/files/metod2023/08_08_22-7.pdf
https://krippo.ru/files/metod2023/08_08_22-7.pdf
https://krippo.ru/files/metod2023/08_08_22-7.pdf
https://education.yandex.ru/home
https://education.yandex.ru/home
https://education.yandex.ru/home
https://education.yandex.ru/home
https://education.yandex.ru/home
https://education.yandex.ru/home
https://education.yandex.ru/home
https://education.yandex.ru/home
https://education.yandex.ru/home
https://education.yandex.ru/home
http://www.1september.ru/
http://www.1september.ru/
http://www.1september.ru/
http://www.1september.ru/
http://www.1september.ru/
http://www.1september.ru/

8. www.school-collection.edu.ru
9. www.lclass.ru

10. www.planetashkol.ru

11. https://fipi.ru

12. www.ucheba.ru
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http://www.1class.ru/
http://www.1class.ru/
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