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IosicHuTEeNLHAA 3aNIUCKA

O0mas xapakrepuctuka Kypca. Kypc «MckyccTBeHHBIH WHTEIUIEKT (0a30BBIN
YPOBEHB)» AJIsi CPEIHEH IIKOJbI sBIseTcs 0a30BbIM B o0miei mporpamme «VICKycCTBEHHBIN
HMHTEJUICKT» JUIsl 00IIeo0pa3oBaTebHbIX IIKOJ W TpeaHa3HadyeH i npenogaBanus B 10-11
KJ1accax. DTOT KypC HalpaBieH Ha NMPOJODKEHHE (OPMHUPOBAHUS 3HAHUM ydaluxcs CTapLIMX
KJIACCOB O CHUCTEMax HMCKYCCTBEHHOTO MHTEJIEKTa KaK OJHOM M3 Hanbosee MEepCIeKTUBHON U
pa3BUBaroILeiics 00acTeld HAyYHOTO U TEXHOJIOTHYECKOT0 3HaHUs. MICKYCCTBEHHBI MHTEIIEKT —
CTpaTEerMuecKu Ba)KHOE HarpasiieHHe, kortopoe B HanumonansHoil mporpamme «lludpoBas
skoHoMHKa Poccuiickoit @enepanun» 0003Ha4€HO B Ka4eCTBE OJHOW M3 CKBO3HBIX LU(POBBIX
TEXHOJIOTHH, 00ECIeUNBAIONINX YCKOPEHHOE PAa3BUTHE MPHOPUTETHBIX OTpPACiell SKOHOMHUKHU U
couumanbHoi cdepol. [Ipunaras B 2019 r. HaunonanbHas cTpaTerusi pa3BUTHS UCKYCCTBEHHOTO
MHTEJUIEKTa CTAaBUT 33/ladyll COBEPIICHCTBOBAHUS CHCTEMbl IIOJTOTOBKHM KaJpOB B 3TOM
HaNpaBJICHUH, a TAK)KE Pa3pabOTKU W BHEAPEHMS MOAYJIEH MO MCKYCCTBEHHOMY MHTEJIEKTY B
oOpa3oBaTenbHBIE TPOTPaMMBI BCEX YPOBHEH, BKiIodas cpeaHee obmiee oOpasoBanme. Ha
peLICHNE TAaHHOM 3a/1a4d U HalPaBJIE€H HACTOSIIHMI KypC.

CTpyKTYpHO JaHHBIA KypcC BKJIIOYAET /IBa B3aUMOCBSI3aHHBIX MOy (pa3zaena) MaccuBbl
B Python u Mammnnaoe oOyuenue. [lepBbiii MoAynb (pas3ien) CBs3aH C aKTyalu3alued u
JajJbHEHININM pa3BUTHEM 3HAHWUM M yMEHHI MO OCHOBaM IporpamMmupoBanus Ha Python.
CdhopmupoBaHHble y yyalmuxcs 3HAHHS M yMEHHUS [0 3TOMY MOAymio (paszeny) OynmyT B
JabHEHIIEeM HMCIOJIb30BaHbl MPU M3YYEHHHM BTOPOro MOAYJs (pasjena), OCBOEHHE KOTOpPOTro
HamnpaBlIeHO Ha pa3BUTHE TPEACTAaBICHUH O MHOrooOpa3uu MOJIXOAOB B pa3paboTke
HCKYCCTBEHHOI'O MHTEIIJIEKTa, UX BO3MOXKHOCTSIX M OTPaHUYEHHUSAX; Ha (OPMUPOBAHUE 3HAHUIM O
MalIMHHOM OOYYE€HUHU U YMEHUN NMPOEKTUPOBAHUS U peaTn3aluy MOJIEIN MAITUHHOTO O0yYeHUs
Ha Python. [Tpu uzyuenun stux mMoaynei (pas3aenoB) ydaliecs He TOIbKO Y3HAIOT O crielu(uKe
OCHOBHBIX 33/1a4 MAIIMHHOIO OOyuYeHMs, HO W HayyaTcs BBIABIATH M (OPMYIMPOBATH JaHHbIE
3a/la4yd B COOTBETCTBUH C PEaJbHBIMU MOTPEOHOCTAMHU B Pa3IMYHbIX cepax >KM3HU YeJIOBEKa.
Oromy OyneT crnocoOCTBOBATh pEUIEHHE MPAaKTUKO-OPUEHTHUPOBAHHBIX 3a/ady, B TOM 4YHUCIE U
HEMOCPEACTBEHHO CBA3aHHBIX CO MIKOJIBHOM XKHU3HBIO, C U3YUEHUEM JPYTUX YYEOHBIX TUCIHUILINH.
B xozne ocBoeHus yueOHOro MaTepHaia Kypca y ydamuxcst GopMupyercs yCcTOHUUBBIA HHTEPEC K
cHCcTeMaM HCKYCCTBEHHOI'O MHTEJUIEKTA U 3aKJIaJbIBaeTCs 0as3a Ui MPOAOIDKEHHS X U3YYEHUS B
pamMKax BHEYPOUHOU eATeIbHOCTH WM JTOTIOJHUTEILHOTO 00pa30BaHUsl, UM caMo0o0pa3oBaHus
B OTOM HAampaBl€HUHU, HANpPUMEP, CAMOCTOSITEILHOTO OCBOEHHUS Kypca C HCIHOJb30BaHHUEM
00pa3oBaTeNbHBIX OHJIAIH PeCypCcoB.

Kypc «MckyccTBeHHbI UHHTEIEKT» (0a30BBbIA) HOCUT MEXAMCUUIUIMHAPHBIA U

KOMIUTEKCHBIN xapakTep. C OHON CTOPOHBI, B HEM CHHTE3UPYIOTCS 3HAHUS U YMEHUS ydaluXxcs,



MIOJTyYeHHbIE UMU Ha YPOKax MaTeMaTHKH, HH(OPMATUKH, (PrU3UKH, OHOTOTHH (pelIeHue 3aaay C
¢buznueckuM W/ WM OHONOTHYECKUM cojnepkanueM). C Ipyroil CTOPOHBI, B CTPYKTYpE ITOTO
Kypca OTYETJIMBO BBIICJIAIOTCA M TEOPETHYECKas M MPAKTHUECKass COCTABISAIOLIME. Yualluecs
3HAKOMSATCS ¢ 00J1aCTAMU IIPUMEHEHUS U 0a30BBIMU MOHATUSAMH Kypca, a B XOZ€ TUIaKTHYECKUX
UTP U BBITIOJHEHUS TPAKTUYECKUX M MTPOCKTHBIX 33/1aHUH MMOJIy4arOT OMBIT aKTUBHOW, TBOPUECKON
VHJMBHUYaJIbHOW, IPYIIIIOBOM M KOJUIEKTUBHOM IEATEIIBHOCTHU 110 OCMBICICHHUIO KIIFOUEBBIX 3a1a4
MAIIMHHOIO OOY4YEeHHsS M OCHOBHBIX IO/XOJOB B INPUMEHEHUH MAIIMHHOIO OOy4YeHMs mJis
CO3JIaHMsI UHTEJUIEKTYaJIbHBIX CUCTEM.

Heap u 3apaun kypca «McKkyccTBeHHbI MHTEIEKT» (0a30Bblil). [[envro uzyuenus
Kkypca «VIcKyCCTBEHHBIH MHTEIUIEKT» (0a30BbIN) SBISETCA pa3BUTHE Yy y4alllUXCsl YCTOMYHMBOIO
MHTEpeca K OCBOGHHMIO JaHHOM oO0NacTH 3HaHUM M (OPMHUPOBAHME TMPEICTABICHHUS O
MHOT000pa3uy MOJXO/I0B B pa3padOTKe MCKYCCTBEHHOTO MHTEIUIEKTa, 00 MX BO3MOXKHOCTAX U
OTpaHUYEHUSX, NpHOOpeTeHHe O0a30BBIX 3HAHWN W yMeHHMHA B cdepax HayKu O JIaHHBIX,
MAIIMHHOTO O0y4eHUs W MHOrooOpasuu cdep HMX NPUMEHEHMs, a Takxke (OpMHUpPOBaHHE
uGpoBO I'PaMOTHOCTH, Pa3BUTHE KOMIIETEHLIMH B 00JaCTH HCKYCCTBEHHOTO MHTEIJIEKTA,
BOCTPeOOBAHHBIX Ha OTEYECTBEHHOM PBIHKE TPYy/Ia C YUETOM AWHAMHYHO Pa3BUBAIOMICHCS cephl
NN. 3a0auu xypca: GopMupoBaHue y ydaluxcs MPEICTaBICHHI 0 MHOTOOOpa3uu MOJXO0I0B B
pa3pabOTKe HCKYCCTBEHHOI'O HHTEJUIEKTa, MX BO3MOXKHOCTSX M OrpaHHYeHusX (oOyueHue c
yuuteneM, oOydeHue Oe3 yuuTens, HEHpOoceTH); O MaIlUHHOM o00ydeHuu, cdepax ero
IIPUMEHEHHUs; NpHoOpeTeHne yMeHui mno pewmeHuto 3agady MO (perpeccus, Kiaccugukanus,
KJIacTepu3alysl), aHalu3y JaHHBIX U BHU3yaJu3aluu (Ha si3blke mporpammupoBanus Python c
ucnoib3oBanuem Oubnmorexk Pandas, Matplotlib, NumPy, Seaborn); ymenuit npoektupoBars u
peann30BbIBaTh MOJAETM MAIIMHHOTO OOY4YEeHHs; pa3BUTHE KOMMYHUKAIMOHHBIX HAaBBIKOB,
yYMEHHI paboThl B KOMaHE, CaMOCTOSTEIbHON PadOThl M OPraHU3alMOHHOMN KYJIbTYpPHI.

LeaeBas ayautopusi. Yuanuecs 10-11 kinaccos

Mecto kypca « UcKycCTBeHHbIH MHTE/IEKT» (0a30Bblil) B y4eOHOM IJIaHe.

Ha nzydenue snexktuBHOro Kypca «MckyccTBeHHbI nHTEIeKT B 10-11 Kmacce oTBogUTCS
34 gaca (1 yac B HeneNO).

IleHHOCTHBIE OPUEHTHUPHBI cofepkaHusl Kypca « AcKycCTBEeHHBI HHTELIEKT»
(0a3oBbIii)

TexHOoJIOrnM UCKYCCTBEHHOTO MHTEJUIEKTA TPOYHO BOIIUIM B HAIILY )KM3Hb U OYEBUJIHO, YTO
C TEYeHHWEM BpPEMEHU CTENeHb JTOT0 TMPOHUKHOBEHHS OyAeT JHIb yBEIWYUBATHCS.
Hcnonb3oBaHME HMHTEPHET-IOMCKA, TOJIOCOBBIX IMOMOIIHUKOB, CEPBUCOB PACMO3HABAHUS
M300pakeHUH, OHJIAH UTP SBJISIETCS YACTHIO HAIlIeH TTOBCEMECTHOM JIEWCTBUTEIBHOCTH. 3amadya

COCTOMT B TOM, YTOOBI [IOMOYb yqameMycCs 3aHATh 10 OTHOIICHHIO K 3TUM TCXHOJIOTUAM ITO3UITUTO



HE NTaCCUBHOTO MOJIb30BATENS, @ AKTUBHOT'O TBOPLA U CO3J1aTENs, HOHUMAKOIIETO CYTh TEXHOJIOTHUNA
HCKYCCTBEHHOTO MHTEIUIEKTa M CIOCOOHOTO CO3/1aBaTh CBOW, OpPUTHHAIBHBIE DEIICHUS.
OueBHIHO, UTO yXKe B OnrpkaiiiemM OyAylieM oT TOro, HaCKOJIbKO IPaMOTHO BBITYCKHUK IIKOJIbI
CMOYKET KOHCTPYHPOBATh COOCTBEHHYIO CPETy KU3HU U MPOPECCUOHANBHOMN 1eATeIbHOCTH, B TOM
quclie, WHTETPUPYS B HEE TEXHOJIOTUM HCKYCCTBEHHOI'O WHTEJICKTa, OYIEeT 3aBUCETh €ro
YCIEUTHOCTh W KOHKYPEHTOCIOCOOHOCTh. [l03TOMY CTOJh BaXXHO OCBOCHHE TEXHOJOTHI
HCKYCCTBEHHOT'O MHTEJJIEKTa, XOTs Obl M Ha 6a30BOM ypOBHE.

Kypc «MckyccTBeHHBIM UWHTEIIEKT» (0a30BBIN)» OpraHUYHO HMHTETPUPYETCS C
npeIMeTaMu, KOTOpbIe H3Y4aroTCsl y4yallUMHCS CTapiiei MmKojdbl. EcTecTBeHHBIM 00pa3zoMm
BBITJISLAUT MHTETpalus ¢ AUCHMILIMHAME TIpeIMeTHON obsactu «MareMaTuka U HHPOPMaTHKaY.
Pa3BuTune n0rnueckoro u anropuTMHUYECKOr0 MBILIJIECHHS, OCYLIECTBIIIEMOE HA YPOKAX IO 3TUM
TUCHUTITMHAM, CITY>KHT 3a/1aue (POpMHUPOBAHUS ITPOUHOM 0a3bl, HA KOTOPOH B JTaJIbHEHUIIIEM MOXKET

MPOUCXOAUTH CTAHOBJICHUEC CIICHUAINMCTA 10 UCKYCCTBCHHOMY MHTCIIJICKTY.

Ilnanupyemble pe3yJibTaThl 0CBOCHHUSI Y4eOHOI0 Kypca

[IpenonaBanne kypca «lckyccTBeHHBI UWHTEIEKT» (0a30BbIi) HampaBiIeHO Ha

AOCTHIKCHUC TPEX I'PYIIL PE3YJIbTATOB - JINYHOCTHBIX, MCTAITPCAMETHBIX U ITPECAMCTHBIX.

1-g rpynmna: 1.1. dopMupoBaHue y y4aIerocs MHPOBO33PEHMUS,
JMYHOCTHbBIE COOTBETCTBYIOILIETO COBPEMEHHOMY YpPOBHIO Da3BUTUS HAyKH H
pe3yabTaThI oO1ecTna.

1.2. ®opmupoBaHue y yJamerocst HHTepeca K TIOCTHKEHUSM HayKH

M TEXHOJIOTHU B 00J1aCTH HCKYCCTBCHHOI'O MHTCJIJICKTA

1.3. ®opmMupoBaHHe y ydalIerocss YCTAaHOBKM Ha OCMBICIIEHHOE U
0e30MacHOe B3aUMOJICHCTBUE C TEXHOJOTUSMU M YCTPOMCTBaMH,
peaM30BaHHBIMM HA OCHOBE IPHUHIMIIOB HMCKYCCTBEHHOTO

HWHTCIIJIICKTA.

1.4. TlpuobpereHwe  ombITa  TBOPYECKOH  JIESITEIBHOCTH,
OTUPAIONIEHCs Ha UCTIONH30BAHUE COBPEMEHHBIX HH(DOPMAIIMOHHBIX

TGXHOHOFHP'I, B TOM YHUCJIC UCKYCCTBCHHOI'O MHTCJIJICKTA.




1.5. ®opMupoBaHHUE y yHalIErocsi yCTAaHOBKM HAa COTPYAHUYECTBO U
KOMaHAHYI0O  paboTy TpuU  pEIIEHUH  HCCIIEeN0BATEeNIbCKUX,

HpO6J’IeMHHX u I/I306peTaTeJ'IBCKI/IX 3ajJad.

2-51 rpymnna:
MeETaIpeIMETHBIC

pe3ybTaThl

IMo3uaBaTesbHbIe YV /I:

2.1. VYmenue paboraTh ¢ uHpOpMAIMEH, AaHATU3UPOBATH U
CTPYKTYpUPOBAaTh IOJyYCHHBIC 3HAHUS W CHHTE3HPOBATH HOBBIE,

YCTaHABJIMBATb NPUYHNHHO-CICACTBCHHBIC CBA3H.

2.2. YMeHus oOBSACHSTH SIBJICHUS, TIPOIECCHI, CBSI3U U OTHOIICHHUS,
BBIIBISIEMBIC B XOJE MO3HABAaTCIbHON M HCCIIEA0BATEIbCKOM

ACATCIIBHOCTH.

2.3. YMmeHue JenaTh BBIBOJIBI Ha OCHOBE KPUTHUYECKOIO aHajIu3a
pa3HBIX TOYEK 3pEHHS, TOJATBEPXKIaTh WX COOCTBEHHOU

aPFYMeHTaHHCﬁ HJIM CaMOCTOATCIIbHO ITOJIYUCHHBIMU TaHHBIMHU.

2.4. YMeHue aHAIU3UPOBATH/PePIEKCUPOBATH OIBIT UCCIIEOBAHUS
(TEOpETUYECKOTO, AMIIMPUYECKOTO) HA OCHOBE MPEIJIOKECHHOU

CUTYallUH, TOCTABJICHHOW LIEJIH;

2.5. YMeHHE CTpOWTH pAaCCyXJCHHE Ha OCHOBE CpPaBHEHHS

MPEIMETOB U SIBJICHUI.
PeryasituBubie YY/I:

2.6. YMeHne 0OOCHOBBIBAThH I€JIEBbIE OPHUEHTUPHI M MPHOPUTETHI

CChbIJIKaAMHM Ha ICHHOCTH, YKa3bIBasd U 00OCHOBBIBas JIOTUKY.

2.7. YMeHue IIaHupoBaTh HEOOXOIUMBIE JIEHCTBHS B COOTBETCTBHU
¢ yueOHOI M mo3HaBaTeNbHOH 3a/1aueil U COCTaBIATh AJTOPUTM UX

BBITTOJIHEHU .

2.8. YMeHue onuchIBaTh CBOM OIBIT, OOPMIISIS €ro JIIs Tepeaadn
JPYTUM JIFOJSIM B BUJE TEXHOJOTUM PELIEHUS TPAKTUUYECKUX 3a7a4

OIIPECACIICHHOI'O Ky1acca.

2.9. VYmeHue BHIOMpATh W3 TPEAJIOKCHHBIX BapHAHTOB U

CaMOCTOSATCIIbHO HCKaTb CpC)ICTBa/ PECYpPChI JJIA peuICHusd




3a1a49i/ JOCTHKEHUS Head B XOIE  HCCIEI0BATENILCKOM

JCATCIIBHOCTH.

2.10. YMeHne npuHUMATh PEIICHNE B UTPOBOM M y4eOHOM CUTYyaITu!

U HECTH 3a HETO OTBETCTBEHHOCTD.
KommyHnukaruBubie YY /|

2.11. YMmeHue B3aUMO/ICHICTBOBAThH B KOMaH 1€, YMEHHUEM BCTYNATh B

JIAJIOT U BECTH €ro.
2.12 Ymenue co0uo1aTh HOPMBI ITyOJIMYHOM peun,

perilaMCHT B MOHOJOIC W JUCKYCCMM B COOTBCTCTBUHU C

KOMMYHUKATUBHOM 3a/1auei.

2.13. YMeHue onpeneniaTh CBOM JACUCTBUSA U JICHCTBHS NApPTHEPOB

JJIA HpOHYKTHBHOﬁ KOMMYHUKAIIUH.

2.14. YMeHUe NPUXOAUTh K KOHCEHCYCY B TUCKYCCHH WIIH

KOMaHJIHOHM padoTe.

3-1 Tpymma.
IIpenmerHbie

pe3yNIbTaThl

3.1. Hmerp mnpencTaBiIeHHs O MHOTOOOpa3WH TOAXOJOB B
pa3paboTKe HCKYCCTBEHHOIO HWHTEIJIEKTa, UX BO3MOXHOCTAX U

OTrpaHMYEHUSX; O MAIIMHHOM 00Y4€HHUHU U c(pepax ero mpruMeHEHHUS;

3.2. YMeTh OOBSCHATH pa3HUILy MEXIY MAIIMHHBIM OOYYEHUEM C

yuuTeNneM U 0e3 yuuTens.

3.3. BeisiBnaTe u QopMynUpoOBaTh 3a/Ja4M MAIIMHHOTO OOYYeHUS
JUIS pa3iIMuYHBIX cdep KHU3HM 4YeJOBeKa M B COOTBETCTBUHU C

PCaIbHBIMHA HOTpe6HOCT$IMI/I.

3.4. ImeTp nipeacTaBIeHHs O CO3TaHIH MOJIENN Kiaccu(hUKaIuK Ha

cepsuce Teachable Machine.

3.5. meTp mpescTaBieHus] 0 HEAOOOYUCHHBIX M TIEPEOOYICHHBIX
MOJIENIAX MAIIMHHOTO OOyuYeHHs, YMETh BBIABIATH MPOOJIEMBI IO
XapaKTepHbIM TMpU3HAKaM MW 3HaTh CIOCOOBI  OOpBHOBI  C

nepeoOy4eHrneM U HeJ0O0yYeHUEM MOJIEICH.




3.6. [Tonmy4unTh MPaKTUYECKUI OIBIT TECTUPOBAHUS TOTOBOM MOJIEIH

MaITUHHOTO 00YJYEeHUS

3.7. Hmerp mpeAcCTaBICHHS O CYIIHOCTH pabOThl MOJCIH
JIOTUCTUYECKOH PErpecCHyd U BO3MOXKHOCTSX €€ NMPUMEHCHHS JIIs
KJIacCU(PUKAKUNA 00BEKTOB; 00 HMCITOJIb30BAHUH JICPEBHEB PEUICHUI

B MAIlIMHHOM OOYy4YE€HUHU.

3.8. YmeTh co3maBaTh MOJENH JUHEHHON perpeccun Ha Python ¢

noMoltibio oubimorek pandas, numpy u sklearn

3.9. YMeTp mpoeKTHpOBaTh M PEaTM30BBIBATH MOJICIN MALTUHHOTO
oOyuenust Ha Python ¢ momoIpi0 HHCTPYMEHTOB OHOIMOTEKH

sklearn

Y4eOHO-TEMATHYECCKHH IJIAH

Ne .. Ha3Banue pa3aena/TeMbl KoandecTBO yacoB
O0mree Teopus IMpakTuka

1. OCHOBBI 13BIKA 14 7 7
nporpammupoBanus Python

1.1. OTanbl  pemieHus 3aJayd  Ha 2 1 1
KOMITIBIOTEPE

1.2. Pemenue 3a1au Ha KOMIIBIOTEPE 2 1 1

1.3. OnHomepHbie MaccuBbl B Python - 2 1 1
cinuckd. Co3gaHue CIHUCKOB H
BBIBOJ DJIEMEHTOB

14. CrnoBapu u ux omnucanue. [louck 2 1 1
0 CJIOBApPIO

15. [Tepebop >71eMEeHTOB cloBapst 2 1 1

1.6. Pemenue 3a7a4 C 2 1 1
HCIOIL30BAHUEM  CIIHCKOB
cioBapen




1.7. [ToTopenue. Mtoropas pa6oTa 2 1 1
"Maccussl B Python™

2. MamnHHoe 00y4yeHue 20 12 8

2.1. [MoHsTrie ¥ BHUABI MALIMHHOTO 2 1 1
o0y4deHus

2.2. AHalM3 ¥ BU3yaJIM3aIys JaHHbBIX 2 1 1

2.3. bubnuorexu MAaIIUHHOTO 2 1 1
o0y4deHus

2.4, Jluneiinas perpeccus 2 1 1

2.5. Henunelnble 3aBUCUMOCTH 2 1 1

2.6. Knaccudukarus. Jloructuueckas 2 1 1
perpeccus

2.7. Knaccudukanus. Jloructuyeckas 2 1 1
perpeccus

2.8. JlepeBbs perieHui 4 4

2.9 [IpoexT «Pemenne 3amaun 2 1 1
KJIAaCCH(PUKAITIN.
HUTOI'O 34 19 15

Copnepxanue Kypca

Monyas (pa3aen) 1. OcHOBBI si3bIKa MporpaMMmupoBanus Python.

Tema 1.1. Drans! pemeHus 3a1a4u Ha KoMIbloTepe. JIMHEeHHbIH anropuT™, OJ10K-cxema.
Maremaruueckre oneparopsl, oneparop npucBauBanus, yukimu print(), input(), float(). Dramns
pelieHns 3a/1a4 Ha Komnbtotepe. Mojens, anroputM, popManu3anus, JMHEHHbIA 1
Pa3BETBIISAIOLINICS aNrOPUTMBL. Y CIIOBHBII oniepaTop B Python, monHelii 1 HEMOMHBIN YCIIOBHBIE
OIIEPATOPBI.

Tema 1.2. Pemenue 3aau Ha koMmbioTepe. [IoBTOpeHrnEe OCHOBHBIX 0a30BBIX MOHATHH

Python, usyuennsix panee.



Tema 1.3. OnaomepHbie MaccuBbl B Python - circku. Co31anne CIMCKOB U BBIBOJT
aseMeHTOB. CIIUCOK, MAaCCHB, 3JICMEHTBI CIIMCKA, MHJIEKC dJIEMEHTa criicka. Meto sl .append u
.S0rt, MOJIOKUTENIbHBIC U OTPUIIATEIIbHBIC MHACKCHI, CPE3bI.

Tema 1.4. CnoBapu u ux onucanue. [louck no cioBapro. Ciucku, reHepaius CucKoB,
CYMMHUPOBaHHE JIEMEHTOB criucka, pyHkuus len(), cinoxxenue cnuckoB. CloBapH, 3J€MEHThI
CJIOBaps, KJIFOY U 3HAYE€HHE, BHIBOJ] JIEMEHTOB CJI0Bapsi, IOUCK 3JIEMEHTOB B CJIOBape.

Tema 1.5. TlepeGop ssiementoB cioBaps. CiioBaphb, CIUCOK, onieparopsl for u if, anement
clIoBapsl, KJIt04, 3HaYeHUe, IIepedop clioBaps Mo KIr4aM, Iepedop clioBaps 1Mo 3HaYCHHSIM,
MmeTobl .Keys, .values, .items, omeparopsr for u if.

Tema 1.6. Pemienue 3a1a4 ¢ UCIOIb30BAHUEM CIIHCKOB U ciioBapeit. Crucok, cpes,
MOJIOKUTETbHAS U OTPUIIATEIbHASI MHACKCAITUS SJIEMEHTOB CIIUCKa, MeTo .append. ['eneparus
crnmcka, oneparopsl for u if. CioBapb, 371€MEHTHI clloBaps, KIIOYH U 3HAUCHUS, BIOKCHHbBIE
CIIOBapH, METO/I .items.

Tewma 1.7. IloBropenne. MTorosas padota «Maccusbl B Python». OcHOBHBIC TIOHATHS
Moy 1: CIUCKU U CIIOBapu».

Mopayasb (pa3aein) 2. MammHHoe o0y4eHue.

Tema 2.1. IloHaTre U BUABI MAIIMHHOTO 00y4YeHUsl. VICKYyCCTBEHHBINM MHTEIIIEKT, OIXO/,
OCHOBaHHBII Ha IpaBuUiiaX, MalMHHOE 00y4yeHue. Vcropus passutus U B urpax, cdepot
MPUMEHEHUS MAaITMHHOTO o0yueHus. OOyueHue ¢ yuutenem, ooyueHue 6e3 yuurens, 3aaada
perpeccum, 3a1a4a Kiaccu(uKaimm, 3a1a4a KIacTepru3aiuy, 0T00p JAHHBIX IS MOJICTH
MAaITMHHOTO 00YYEeHUSI.

Tema 2.2. Ananu3 u BU3yanu3aus JaHHbIX. MallnHHOE 00Y4YEeHHE C YUUTEIEM,
MalIMHHOEe o0yueHue 0e3 yuutens. 3ajaua perpeccuu, 3ajada KiaccupuKkaluu, 3aaada
kiactepusanuu. bubmmoreku pandas u matplotlib, urenne TaOIUYHBIX JaHHBIX, CTATUCTHYECKUE
MOKa3aTeNH, ITOCTPOCHHE THUarpamMM.

Tewma 2.3. bubnunoreku MalmmMHHOTO 00OyueHus. MamHHoe 00y4eHHe ¢ yIUuTeNneM u 0e3
YUHTEIIs, ero npeuMyIecTBa. [locTaHoBKa 11eu U 3a71a4, aHaIu3 JJAHHBIX, 00yJaromas u
TPEHUPOBOYHAS BHIOOPKH, 3aj[a4a PErpeccui, 3a1aua Kiaccuukanum, TeCToBas u
TPEeHUPOBOUHAs BEIOOpKa, epeodydeHne, He000ydYeHrne, ONTUMaIbHas MOJeINb, Kpocc-
Banuanus. budauoreka sklearn, stamel mocTpoeHust MOJIENIM MalTMHHOTO 00y4yeHus Ha Python.

Tema 2.4. JIuneitnas perpeccus. [Tonarue nuHeiHo# perpeccun, nenesas GyHKIuUs,
JINHEITHOE ypaBHEHHE, TOMOCKEIACTUYHOCTh JaHHbIX. Co31aHne MOJIETN JJUHEUHOW perpeccuu

Ha Python ¢ momorsro OubaroTek pandas, numpy u sklearn.



Tema 2.5. Henuneiinsie 3aBucuMoctu. Co3nanue, 00ydeHne 1 olleHKa MOETH JTMHEHHON
perpeccun. Busyanusanus nanabix Ha Python. Henmunelinbiit pyHkunm, rpaguku GyHKIHA.
[TonnHOMMaNBHOE TPEOOpPa30BaHNE JIMHEWHOM pErpeECCUH.

Tema 2.6. Knaccudukamus. Jloructudeckas perpeccus. Kimaccudukanus, morucruaeckas
perpeccusi, THHEHHbBIN KiIaccudukaTop, THIEPIIOCKOCT, OMHapHas KiiaccuduKaims,
MyJIbTUKIIAcCOBas Kiiaccudukanus. JIuneitHoe ypaBHeHue, ko3hGUIIHEHTHI TUHEHHOTO
ypaBHEHHS, PACIIOJI0KEHUE TOYKH OTHOCHTEIBHO MPSMOH, OTCTyl 00bekTa. Co3anue,
o0y4eHHe U OI[eHKa MOJIEJIH JIOTUCTHYECKON PETPECCHH.

Tema 2.7. Knaccudukanus. Jloructudeckas perpeccus. Matpuiia om0k, METPUKH
Ka4yeCcTBa JIOTUCTUYECKOW PErpecCHu, MOIEIb JIOTUCTUIECKON perpeccun Ha Python.

Tema 2.8. JlepeBns peuienunii. Yacts 1. JlepeBo perieHuid, 31eMEeHThI IEPEBbEB: KOPEHb,
JUCThS; TTyOUHA JIepeBa, KaJHbIN allrfOPUTM, aTpuOyT pa3OueHus; sHTponus, hopMya
[IlennoHa, BEpOSITHOCTh, KpUTEpU J[>KUHU.

Tema 2.9. Ilpoekt «Pemenue 3anaun kinaccuduxanumn». Mammaaoe o0y4eHue ¢
yuuTeseMm, 3ajada kiaccudukanuu. MeTpuku olieHKH KayecTBa Kilaccu(uKauy. JTalbl
pa3paboTKu MOJIeH MAIIMHHOTO O0YYeHHMsI, aHaIN3 JaHHBIX, CO3/IaHne U 00yYeHUE MOJEIH,

orieHKa 3(hPEKTUBHOCTH pabOTHI MOJIEIIH.
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TemaTnyeckoe NIIAHUPOBAHNE C ONPeieIleHMeM OCHOBHBIX BUI0B YU4eOHOM

ACATECJIBbHOCTU
HaumenoBanu Kparkoe conep:xxanme Buab1 yueOHoii
€ TEMbI AEeATCJIbHOCTHU
1. Python

1.1. | Dranbl pemenus | JIMHEWHBINA anTrOpPUTM, OJIOK- Ananumuueckasi: aHanus3
3a/1a4uu Ha | cXxema, MaTeMaTH4eCKHe JIBUKCHUS 0ecIUIOTHOTO
KOMIIBIOTEpE orepaTophbl, ONEepaTop aBTOMOOMJIS; aHanu3
npucpauBanus, pynxiuu print(), | anropurma JIBUKCHHS

input(), float();3Tans! permeHus
3a/1a4 Ha KOMIIBIOTEPE, MOJEIIb,
anroput™, popmManuzanus,
JIMHEHHBIN U Pa3BETBIIOIIHANICS
AITOPUTMBI, YCIIOBHBIN
oneparop B Python, monHsrit u
HETIOJIHBIN YCIIOBHBIN OIEpaTop

OECIMMIOTHOIO aBTOMOOMIIS;
aHaJIU3  JTAlOB  PCIICHHUS
3a71a4m Ha JIBH)KEHHUE
OCCIIMIIOTHOI'O aBTOMOOMIIS.

KommyHnukayuonnas: OTBETHI
Ha BOIIPOCHI YYHUTENS, B TOM
qyucie POOJIEMHBIC
(obcyxnenue o OIOK-cXeMe
STANOB PELICHUS 3aJa4d Ha
I1K).

Ipaxmuueckast: peleHus
3a7a4u Ha JBIKEHUE
OECIMUIOTHOrO aBTOMOOUJIA, B
TOM  4YHCJIE€  COCTaBJIEHHE
aIropuTMa, HaIMCaHWEe KOJa,
COCTaBIICHHE OITMCAHUS
KOKIOrO0 dJTafa  pelieHus
3amauyn Ha [IK (mo Omok-
cxemam)

Pegnexcusnas: 3amonneHue
nucta pediekCuu B KOHIIE

ypoka

1.2. | Pemienne 3amay | [ToBTOpeHHE OCHOBHBIX 0a30BbIX | [Ipakmuueckas: MPE3CHTAIUSL
Ha KOMIIbIOTEpE nousiTuit Python, n3ydennsix BBIMIOJTHEHHOTO  JIOMAIIIHETO
paHee 3aJlaHus; ydacTue B
BUKTOPHUHE Ha MOBTOPEHHE
0a30BbIX MOHsTHI Python.
Peghnexcuenas: 3anonnenue
nucta pediekcuu B KOHIIE
ypoka
1.3. | OnHoMepHBIE Cnucok, MaccHuB, JIEMEHTHI Ananumuueckasa: aHauu3 W
MacCHBBI B | CIMCKa, UHJEKC AJIEMEHTa KOMMEHTHpPOBAaHUE KaxXJ0ro
Python - coicku. | cniricka, metozm! .append u .Sort,
Coznanue
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CIIUCKOB
BBIBOJI
DJIEMEHTOB

TMOJIOXKUTCIIBHBIC 1 OTPUIATCIILHBIC
HWHACKCHI, CPC3bI

9JICMCHTAa TCPpMHHA
«CITMCKH)», HAIIUCAHHEC KOJa.

Ilpaxmuueckas. HalHUCaHUE
MPOrpaMMBbI ISl XPaHCHHS U
00paboOTKM  NaHHBIX 00
OIICHKax 10 HCTOPUU 3a
TEKYIIYIO YEeTBEPTh;
BBIIIOJHEHHE  3aJaHHA B
Jupyter Notebook 1o
CO3JIaHUIO CITMCKa subjects ¢
JJIEMEHTaMU.

Kommynuxayuonnas: OTBETHI
Ha BOIIPOCHI YUUTEIS,
ydacTue B IPYIIIOBOM
0OCYXIICHUH NpU GbINOJIHEHUU
3a0aHUll.

Pegnexcusnas: 3anomHenne
nucTa pedIeKCU B KOHIIE

ypoka

1.4.

CrmoBapn 4 ux

OIIMCAHHUE.
Tlouck
CJIOBapIo

10

Crucku, TeHepauus —CIIHCKOB,
CYMMHUPOBaHHE 3JIEMEHTOB
criucka, pyakmus len(), cnoxxenue
CIIMCKOB;,  CIIOBAapH, AIJIEMEHTHI
CIIOBApS, KJIIOY ¥ 3HAUYCHHE, BBIBOJT
SJIEMEHTOB  CJOBaps,  IOHUCK
HJIEMEHTOB B CJIOBape

Oxcnepmuas:
B3aMMOITPOBEPKA
BBIITOJTHEHHBIX JIOMAIITHHAX
3a[aHui, TOMCK OMMNOOK U UX
000CHOBaHHE.

Ananumuueckas: aHaJInu3
BBIINTOJIHECHHBIX JOMaIIHUX
3aJaHUH; 3aJaHIH 1o
CO3JIaHHIO cioBapen c
3aJJaHHBIMH YCIIOBUSIMHU.

Ipakmuyeckas: 00CyXJeHHUE

OMOOK, JOMYIIEHHBIX B
BBIIIOJTHEHHBIX ~ JJOMAITHUX
3aJJaHUAX;  NPOCMOTP U
00CyX/IeHue BUJCOPOJIMKA
«CioBapn»;
CaMOCTOSITENIHOE
BBINIOJITHEHUE  3aJaHUil  Ha

cozmaHue cioBapsi results c
npeaMeTaMi U YeTBEPTHBIMU
OLICHKaMH M cJoBaps JUIs
IIOHUCKa OT3BIBOB 110
bunbmam; IIPOCMOTP
Buneoponuka «Ilo cmoBapro
MOXHO OBICTPO HCKaThb» H
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BBIIIOJTHEHUE  33JaHUs 110
BUJICOPOJIUKY.

KOMM)/HMKCII/!MOHHCZE.' OTBCTbI

Ha BOIIPOCHI YUUTCIIA,
y4acTtue B IrPYIIIOBOM
00CyX/1eHU! npu

BBITIIOJIHEHUH 3aJIaHUH.

Pegrexcusnasn: 3anonnenne
nucTa peIeKCUU B KOHIIE

ypoka

1.5.

[Tepebop
3JIEMEHTOB
cioBaps

CrnoBapb, CrMCOK, oreparopsl for
u if, s;memMeHT cioBaps, KoY,
3Ha4YeHue, mnepedop cioBaps o
KJIIo4aM, Tiepebop cioBaps 1o
3HAYECHUAM, METO/IBI Kkeys,
.values, .items, onepatopsi for u if

Oxcnepmuas:
B3aMMOITPOBEPKa
BBITIOJTHEHHBIX ~ JIOMAITHUX
3aaHui

Ananumuueckas: aHaJn3
BBIITOJIHEHHBIX JIOMAIITHUX
3agaHuid  (aHAMM3  KOja),
MMOMCK  OMmMMOOK M  HUX
000CHOBaHHE.

Ipaxmuueckas: o0OCyxaeHUE
OIMOOK, JONYLIEHHBIX B
BBITIOJTHCHHBIX ~ JTOMAITHUX
3alaHusIX (HaMMCaHUE KOJa);
IPOCMOTPp U OOCYXAECHHE
BUJICOMHCTPYKIIUA c
aHAITN30M IPUMEPOB
«ITepebop AJIEMEHTOB
CJIOBaps»;, CaMOCTOSITEIILHOE
BBITIOJTHCHHE 3aJIaHHI;
BHITIOJTHEHHE  3aJaHuii  Ha
NpUMEHEHHe MeTOI0B Keys,
.values, .items; BbImosHEHHE
MpakTH4eckod  paboThl B
rpymmne (IBa 3aaHus).

KOMMyHuKal/!MOHHa}l.' OTBECThI
Ha  BOINPOCHI YUUTEI,
ydacTue BO (POHTAIBLHON
Oecene (yrouHEHUE TMOHSATHI
KITFOW», «3HAYCHHEY,
«QIIEMEHT CIIOBApsI», a TaKXKe
BBISIBJICHUE OTJIMYHIA CIIOBAPS
U COHCKa) U TPYIIOBOM
00CyX/IeHU! npu
BBITIOJTHEHUH 331aHHH.
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Pegnexcusnasa: 3anonnenue
mucta peIeKCur B KOHIIE

ypoka

1.6. | Pemenne 3amauc | COmcok, cpe3, MOJOKUTEIbHAS U | AHarumuueckas npu
UCTIOJIb30BaHUE OTpHIIATEIIbHASL WH/IEKCAIUs | BHIIIOJHEHUH 3a1aHUI
M CIHCKOB H | 3JIEMEHTOB CIIMCKA, METO]
o IIpakmuueckas npu
clioBapeit .append, TeHEpalis  CIMCKA, | saaRHi
omepatopel  for u if; cnoBaps, P — " s
DIIEMEHTHI  CJIOBaps, KIIOYU H
MUKpOTpyIIax).
3HAYEHUs, BJIOKCHHBIE CIIOBAPH,
merox .items KommyHnukayuonnas: OTBETHI
Ha  BOIPOCHI yUUTEI,
ydyacTue BO (DPOHTAILHOM
orpoce " TpYyIIIOBOM
00CyXK1eHUU npu
BBIIIOJIHEHUH 3aJaHU M.
Pegrexcuenas: 3anonnenue
mucTa pedIeKCUU B KOHIIE
ypoka
1.7. | UroroBas [TonsiTust mo kypcy «MaccuBbl B | Ananumuueckas npu
pabora Python: criucku u cnoBapu» BBITTOJIHEHUH 3aJaHAN
"MaccuBsl B WUTOTOBOM KOHTPOJIBHOM
Python" paboTHI.
llpakxmuueckas npu
BBIIIOJTHEHU U 3aIaHAN
HUTOTOBOM KOHTPOJIBHOM
paboTHI.
Pegnexcuenaa: 3anonHenue
nucTa peQIIeKCUU B KOHIIE
ypoka
2. MamunHoe o0yueHue
2.1. | lonstue u Buasl | McKyccTBEHHBIH UHTEIUIEeKT, | Anarumuueckas npu
MaIIMHHOTO MOJIXO/1, OCHOBaHHBIH Ha | CPABHUTEIHHOM aHaJm3e
oOyueHus [paBWJIaX, MallMHHOE OO0y4YeHHe, | MOJXOJ0B:  O0yueHHe ¢

ucropus passutus MW B wurpax,
cepbl NPUMEHEHUS MAIIMHHOTO
o0yueHHst; 00yueHHEe C yUuTeneM,
oOyueHue 0e3 yuuTens, 3aaaya

perpeccuu, 3aaua
KJIaccu(uKanuy, 3ajaua
KJIacTepu3alui, OTOOp JIaHHBIX
VISt MOJICITH MAaIIUHHOTO
oOy4deHus

yuuteneM u oOyudeHue 0e3
yYUTeNsd; TP OTBETax Ha
BONPOCHl ¥ (PPOHTATHLHOM
O0CYX/ICHHH BOIPOCOB IO

MPE3EHTALIUH.
Ilpakxmuueckasn npu
BBINIOJTHEHUH 3aJaHIH

MPaKTU4YECKON paboTHlI.
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KOMMyHMKCZL!UOHHClﬂ.' OTBECThI

Ha  BOIIPOCHI YUHUTEIS,
ydyacTue BO (POHTAIBHOM
00CyX/1eHU! npu

BBITIIOJIHEHUH 3aJIaHUH.

Pegrexcusnasn: 3amnonHeHne
mucta pediekcud B KOHIE

ypoka

2.2. | Anamus MammnHoe o0OyuyeHue ¢ | Ananumuyeckas: pyu MOUCKE
BU3YaJIH3alUs yuuTeNeM, MallMHHOE OOydYeHHE | OTBETOB Ha BOIPOCHI B XO7E
JTAHHBIX 0e3 yuuTelns, 3aJada perpeccud, | OOCY>KIEHUS BBIIOJHEHHOTO

3ajjaya KJIAacCH(HKAIMM, 3ajJaya | JOMAIIHEro 33JaHus, Npu
KJIaCTEepU3aLINH; OMONMMOTEKU | BHITIOJTHCHUH 3a1aHU I
pandas wu matplotlib, uyrenue | npakTHYECKOil pabOTHI.
TaOIMIHBIX JTAHHBIX,
IIpakmuueckas: npu
CTaTUCTHYECKUE HoKa3aTeJH,
00CYX/ICHUU BBIITOJIHEHHOTO
HOCTPOCHHE AUArpPaMM
JOMAIIHEro 3aJaHus; TpHU
(GpoHTAIILBHOM  ompoce |
Oecene, NpU  BBINOJIHEHUU
3a1aHUI IIPAaKTUYECKON
paboTHI.
Kommynuxayuonnas: OoTBETbI
Ha  BOIIPOCHI yUUTEI,
yyacTue BO (POHTAIBHOM
o0CyXIeHUN npu
BBINOJIHEHUH 3aJJaHUH.
Peghnexcuenas: 3anonnenue
aucTta pedruexkcu B KOHIIE
ypoka

2.3. | bubmuorexu MainHHoe oOyueHue ¢ yuuteneM | Ananumuueckas: OTBETbl Ha
MaIIMHHOTO " oe3 YUUTEI, €ro | BOTPOCHI (aHAJIU3 BOIPOCOB U
oOyueHus MPEUMYIIECTBA, TOCTAHOBKA II€JIM | TOUCK OTBETOB) (PPOHTAIILHOM

W 3a7a4, aHauu3  JaHHbIX, | Oecenpl; aHanu3 TpaduKoB
oOyyaromass ¥ TpPEHUPOBOYHAS | MOJEIEH MaIIMHHOTO
BBIOODKHM, 3ajJa4a  perpeccuu, | OOydeHHsl TPH BBITOJTHEHUU
3ajada KiaccuuKanyu, TecroBas | 3aganus  «lIpoGiembr B
U TPEHUPOBOYHAs  BBIOOPKA, | OOYUYECHUH MOJIEIH.
nepeoOyyeHue,  Heloo0ydyeHue
peoby ’ i > | Ilpakxmuueckas: TTOMCK

ONTUMaJIbHAs  MOJENb, Kpocc-

OTBETOB Ha BOTIPOCHI
Baymnanus; oubaumoreka Sklearn, .

dbpoHTaIbBHON  Oecenbl U
STAambl  MOCTPOCHHS  Mojemu | ' . o6

BOTIPOCHI UTeNsT B XOJ
MaImrHHOTO 00y4eHus Ha Python P e

ypoKa.

Kommynuxayuonnas:

ydyactueé BO (PpOHTaNIBHOM
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Oecene o Marepuasa
IpeAbITYIIEero ypOKa;
ydacTHe B OOCYXIEHUH IpH

BBIMIOJIHEHUH  33JaHUi B
MHUKPOTPYIIE 10 aHAIHU3Y
rpauKoB MaIIMHHOIO
00y4YeHUS.

Perexcusnas: 3anonnenue
nucTa pedIeKCUU B KOHIIE

ypoka

2.4.

JInnerinas
perpeccust

IIOHATUE JIMHEWHOM pEerpeccuy,
neneBass  (QyHKOUSA, JIMHEHHOE
ypaBHEHUE, TOMOCKENACTUYHOCTD
JIAHHBIX; CO3JlaHue  MOJEIHU
TuHeHoN perpeccun Ha Python ¢
noMoIne0  Oubmumorexk  pandas,
numpy u sklearn

Ananumuueckas: aHaJM3
paboTel MoOJAENH JIMHEWHOM
perpeccun (moxbop

KO3 QHUIHUEHTOB JIMHEHHOTO
YpaBHEHHsSI C HECKOJbKHMHU
MIEPEMCHHBIMH ); aHaJn3
3ajad, NPEeICTaBICHHBIX
yUUTENeM, BBIOOpD U3 HHUX
3ajJ]au perpeccuu; 3ajJaHue Ha
aHanu3 rpad)uKoB M BBEIOOP U3
HUX TOTO, KOTOPBIii
COOTBETCTBYET MOJIEITN
JIMHEWHOU Perpeccuu; aHan3
TOYCYHBIX TpaduKa U BBHIOOP
cpear HHUX Habopa IaHHBIX,
MOAXOANINX JUISI PEIICHUS
3aJ]au JJMHEHHOU perpeccuu;

CO3JaHHE MOJIENH
MalIMHHOTO OOy4YyeHus Ha
Python.

IIpakmuueckas: pelieHue

3aJad Ha BEIOOD (u3
MPEJICTABICHHBIX  YUUTEIEM
3a/a4u) 3a/lad perpeccud; Ha
BbIOOp Habopa naHHBIX (110
rpadukam), MOIXOIAIINUX ISt
peleHns 3aJayu  JIMHEHHOMN
perpeccuu; Co3aaHue MOJIEIN

MalIMHHOTO OOy4YeHus Ha
Python - MOJENb
npesicKa3aHus LIeH Ha

KBapTHUPBbI, B 3aBUCUMOCTH OT
Pa3IMYHBIX TAPaMETPOB.

Kommynuxayuonnas:
ydyactue BO (PpOHTAIBLHOM
o0CyXKIeHUN OCHOBHBIX
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BOIIPOCBI TCMBI - JIMHEWHas

byHKIISA U JUHENHOe
ypaBHEHHE, KOTOpBIE YK€
U3Y4YaIIUCh B Kypce
MaTEeMaTHKH;  OOCYXJICHHE

3a]1a4 1o rpaduKam.

Pegrexcusnasn: 3amnonHeHue
mucta pediekcud B KOHIE

ypoka

2.5.

Henunelinrie
3aBUCUMOCTHU

Coznmanue, oOydeHHE M OILICHKA
MOJINI  JIMHEHHON perpeccuu,
BU3yalM3aus JaHHbIX Ha Python;
HENMHEHHbIN (QyHKIMH, Tpaduku
byHKUINi; IIOJINHOMHAJIbHOE
npeoOpa3oBaHue JTUHEHHOU
perpeccun

Ananumuveckas:  co3/laHue
MOJIEJIN JIMHEUHOU perpeccuun
Ha  OCHOBaHUM  IIPOCTOMN
Ta0JIMIBI  C JaHHBIMH O
3apruraTax COTPYHUKOB,
HaxOJAIIMXCA HA  Pas3HbIX
JOJIKHOCTSIX; HaIMCAHUE
KoZa.

lIpaxmuueckas: pemenue
3aa4 Ha CO3J1aHHE MOJEIU
JIMHEWHOM PErpeccuu, OTBETHI
Ha BOIIPOCHI YUUTENS
(moBTOpEHNE MaTepuaia
MaTeMaTHKH);  BBIIOJIHEHUE
3aaHus Ha
[OJINHOMHUAJIbHYIO
perpeccuro, HalMCaHue KoAa
JUISL TIPEJICKa3aHNsl 3HAYCHUS
HOBOH MOJICJIBIO Hu
IIOCTPOEHUE rpadukoB
MCXOJHBIX JAHHBIX U MOJIENIH.

Kommynuxayuonnas:
ydyactue BO (PpOHTaIBLHOM
00CYyX/JeHUH, OTBETHl Ha
BOIIPOCHI YUUTEIS.

Pegnexcusnas: 3amonneHue
nucta pediekCuu B KOHIIE

ypoka

2.6.

Knaccuduxarmusi.
Jloructnueckas
perpeccust

Knaccudukanms, moructuueckast
perpeccus, JIMHEUHBIN
KJ1accu(puKaTop, THIEPIUIOCKOCTb,
OuHapHas KJ1accupuKanus,
MYJIbTHKIIACCOBAS
KJIacCU(UKALUS;
ypaBHEHHE,
JIMHENHOTO

JUHEWHOE
KO3 UIIUEHTHI
ypaBHEHUS,

Ananumuyeckas: MTOMCK
OTBETOB Ha  MpOOJEeMHBIE
BOIIPOCHI U peLIeHHe 3a/1a4 Ha
JTane 2 ypoka;

Ilpakmuueckasa: OTBETHl Ha
BOIIPOCHI, MOJI0OpP MPUMEPOB
3a1a4 KJaccuukanum,
OTBETHl Ha  NpoOJIEeMHBIE
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PacIIONIOKEHNE TOYKH
OTHOCHUTEIIBHO IMpPSIMOM, OTCTYII
o0BeKkTa; cosnanue, oOydeHue u
OIICHKAa MOJCIH JIOTHCTUYCSCKOM
perpeccun

BONPOCHI TIpU  OOBSICHEHUU
HOBOT'O Marepualia; pelieHue
3ajJ]a4y Ha 3aKpEIICHUE HOBOTO
Marepuaia 1o TeMe; yJacTue
BO (poHTambHON paboTe Ha
sTane 3 ypoka.

KommyHuxayuonnas:

y4dacTHe B 00CYKICHHUU TECTa
W OCHOBHBIX ITOHSATHM TCMBI,
OTBCTHI HA BOIIPOCHI YUUTCIIA,

Pedghnexcuenas: 3anonnenue
ucTa pedIeKCU B KOHIIE

ypoka

2.7.

Knaccuduxarnmusi.
Jloructnueckas
perpeccust

Marpuma  ommOOK,  METPHKH
Ka4yecTBa JIOTUCTUYECKOU
perpeccuy, MOJEIIb
JIOTUCTUYECKOW  PErpeccuu  Ha
Python

Ananumuueckas: ITOMCK
OTBETOB HA BOIIPOCHI YUUTEIIS
npu  OOCYXIEHUH METPUK
KayecTBa JIOTHCTHYICCKOM
perpeccun; CaMoCTOSITEIIBHOE
COCTaBJICHHE MOJIENTH
JIOTUCTUYECKOW  Perpeccuu
I MpeACKa3aHus
BEPOSITHOCTH B OJvKanIme
10 JIET HIIEMHAYECKOM
00Je3Hn cepaua o
Pa3IMYHBIM MPU3HAKAM.

IIpakmuueckas: OTBETBI HA
BOIIPOCHI YUUTEIS;
CaMOCTOSITENIBHOE
COCTaBJIEHUE
JOTHUCTHYECKOW  PErpeccuu
JUISE Ipe/ICKa3aHus
BEPOSITHOCTH B ONmKaumime
10 JeT UIIEMHYECKOM
0ome3Hn cepana o
pa3IMYHbBIM NIPU3HAKAM

MOJEIN

Kommynuxayuonnas:
ydacTue BO (PPOHTAIBHOM
00CyX/1IeHU! METPHUK
Ka4ecTBa JOTUCTUIECKON
perpeccuu,

Pegnexcuenaa: 3anonHenue
nucTa peQIIeKCUU B KOHIIE

ypoka
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2.8. | depeBbs JlepeBo  pemieHU#,  DIIEMEHTHI | Ananumuyeckas:
pereHui JIePEBbEB! KOpEHb,  JIHCTBS;
., | TIOUCK OTBETOB Ha BOIPOCHI
r1youHa JiepeBa, sKaTHBIN
YUUTENS IPU O0CYKACHUH
QITOPUTM, aTpuOyT pa3OueHwus;
HOBOT'O THIIA AJITOPUTMA,
sHTpomus, (opmyna lllenHoHa,
. MOKMCK OTBETOB Ha
BEPOSTHOCTD, KpUTEpHid JKUHH
pOOJIEMHBIE BOIIPOCHI U
pelieHue 3aaa4
IIpakmuueckas:
caMOCTOsITeJIbHas padoTa C
AJITOPUTMOM JIepeBa
peleHuit
Kommynuxayuonnas:
ydactue BO (pOHTAILHOM
00CyXICHUH.
Pegnexcusnas: 3anomHenne
mucTa pedIeKCUU B KOHIIE
ypoka
2.9. | Ilpoekr MaIIMHHOE O0yUEHUE C yUuTeNeM, | Anarumuueckas.: Py BHIOOpE
«Penienune 3an1a4n | 3amada Kiaccu(UKaUM, METPUKH | METOAOB PEHICHUS 3a/1a4H
KIIacCU(UKALUM» | OLIEHKH KadyecTBa
Ilpakmuyeckas: npu
KJIacCU(UKALIUY; ATarbl
BBIMIOJTHEHUH MPAKTUYECKOTO
pa3paboTKu MOJENH MAIIUHHOTO
3aJjaHus TI0 CO3JJaHUIO
oOydeHus,  aHauu3  JaHHBIX,

CO31aHHuC U 06yquHe MOACIN,

ornieHka 3¢G(HEKTUBHOCTH PadOTHI
MOJIeITN

MOJIETTH MAITHHHOTO
o0ydeHus

Pedghnexcuenas: npn
MIOJIBE/ICHUU UTOTOB
BBITIOJTHEHUS pa0OTHI,
3aIM0JIHEHUS JIUCTA
pednexcun
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KAJIEHJAAPHO-TEMATHYECKOE IINTAHUPOBAHHNE

Ne KounyecTBO 4acoB Hara DJIeKTPOHHbIE IU(POBLIE
Tema ypoka
n/n H3YyYeHHUs o0pa3oBaTe/ibHbIE pecypChl
Mopayasb 1. OcHoBbI si3bIka nporpammupoBanusi Python (14 1)
1 DTanbl peleHus 3a1a41 Ha KOMITBIOTEPE 2 02.09.2023 https://resh.edu.ru/subject/38/
9.09.2023
2 Pemenue 3agau Ha KOMIIBIOTEpE 2 16.09.2023 https://resh.edu.ru/subject/38/
23.09.2023
3 OnnomepHbie MaccuBbl B Python - cromcku. | 2 30.09.2023 https://resh.edu.ru/subject/38/
7.10.2023
Co3aHue CIIUCKOB U BBIBOJ DJIEMEHTOB
4 CroBapH ¥ ux onucanue. IIoncK Mo cIoBapio 2 14.10.2023 https://resh.edu.ru/subject/38/
21.10.2023
5 [Tepebop >71eMeHTOB cloBapst 2 11.11.2023 https://resh.edu.ru/subject/38/
18.11.2023
6 2 25.11.2023 https://resh.edu.ru/subject/38/
Pemrenne 3amau ¢ MCMONB30BaHUEM CIIHCKOB U
o 02.12.2023
cioBapei
7 2 09.12.2023
[ToBTOopenue. Utorosass pabora "MaccuBbl B
) 16.12.2023
Python
Monyab 2. MammnaHoe ody4denue (20 1)
7 ITousatue u BUIbI MAIIMHHOT'O 06yquH;{ 2 23.12.2023 https://reSh.edU.rU/SU bject/38/
13.01.2024
8 AHanus u BU3yaJIU3alUsl JAHHBIX 2 20.01.2024 https://resh.edu.ru/su bject/38/
27.01.2024
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bubnuorexn MammHHOTO 00Y4YeHUs

03.02.2024
10.02.2024

https://resh.edu.ru/subject/38/

10

JIuneiinas perpeccus

17.02.2024
24.02.2024

https://resh.edu.ru/subject/38/

11

Henunennrie 3aBUCUMOCTH

02.03.2024
09.03.2024

https://resh.edu.ru/subject/38/

12

Knaccudukanus. Jloructuueckas perpeccus

16.03.2024
23.03.2024

https://resh.edu.ru/subject/38/

13

Knaccugmukarus. Jloructuaeckas perpeccus

06.04.2024
13.04.2024

https://resh.edu.ru/subject/38/

14

JepeBbs penieHuii

16.04.2024
20.04.2024
25.042024

27.04.2024

https://resh.edu.ru/subject/38/

15

HpOCKT «Pemenue 3agaun Knaccmbnxaunn»

04.05.2024
11.05.2024

https://resh.edu.ru/subject/38/
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Jlnst peain3alii Kypca Ha OCHOBE IMPOrpaMMbl HEOOXOAMMO HAJMYME CJEIyIOIUX

MmMeXHU4YeCKux cpe()cmei

KOMITBIOTEpHOE pabouee MeCTO yuuTens, moakiaodeHHoe k cetn Murepuer (Wi-Fi
WJTU 110 Kabenro),

MPOCKIIMOHHOE O000pYJIOBaHHE WM HWHTEPAKTHBHAS JOCKAa C BO3MOXHOCTBIO
JIEMOHCTpAIIMHU TPE3CHTAIINH;

KOMITBIOTEPBI MIIK HOYTOYKH, PacIioIOKEHHBIE B KOMITBIOTEPHOM KJIACCE, T1€ KaXK bl
y4eHUK paboTaeT ¢ yCTpOMCTBOM JINOO MHIUBUAYAIBHO, JIN0O B Mapax;
KOMITBIOTEPBI MM HOYTOYKH KaK Y4YaIluXcs, TaK U YYUTENs JTOJDKHBI ObITh Ha
oneparonubix cucremax Windows/MacOS;

TUIIOBOE MPOTPaMMHOE OOecledeHue, MpUMEHsIeMoe O00Ieo0pa3oBaTeIbHBIMU
OpraHHU3aLUsIMH;

UHTErpupoBaHHas cpena paspadorku (IDE) mist si3pika mporpammupoBanus Python;
Jupyter Notebooks — cpena pa3pabotku, s 3anycka ¢aitios u3 marepuaio Y MK

C KOMIIBIOTECpA UJIA U3 00J1a4HOTO XpaHWJIviia.

Texunueckue TpedboBanus k [10

ITK unu HoyTOyK Ha 6a3e OC Windows, MacOS

Cucremusie Tpebosanus Windows

Cucrtemuble TpeboBanus MacOS

Oneparmonnas cucrema Windows 7 unu Beiie

Iporeccop Intel® Core DUO uiu aHATIOTHYHBIH C
gactotoi 1,5 I'T'11 wnn BeIIIE

2/4 T'B omepaTHBHOM MaMATH ISl CUCTEM MO
ynpasiennem 32/64-6utnoit Windows

Onepanuonnas cucrema MacOS X 10.10 unun
BBIIIIE

Iporeccop Intel® Core DUO win aHATOTHYHBIN C
yactoroi 1,5 I'T' winu BeIme

1,5 I'b oneparuBHoit mamsitu - [Iponeccop Intel®
Core Duo minu aHajgoru4uHbli ¢ yactoroi 1,5 I'T1g
WY BBILLIE

1,5T'b omepaTtuBHOI mamMsaTH

e Paspemienne skpana 1024x768 nnu Oompire

e Hannune HUHTCPHET-COCTUHCHUA

e Heo06x0a1Mo HCII0Ib30BaTh aKTyallbHBIC BEPCHH OJJHOTO U3 CIeAyromux Opaysepos: Edge, Chrome,

Safari, Firefox, Opera




DopMbl aTTECTALMH

Bcee pasnensl mpenmosiararoT BBIIOJHEHME M 3alIMTY IPOEKTOB. IIpoekTsl mo cBoew
TUIAKTUYECKOM CYIIHOCTH HaleleHbl Ha (OPMHUPOBAHHE CIIOCOOHOCTEH, MO3BOJISIOMINX
3¢ hEKTUBHO JEHCTBOBATh B peabHON KU3HEHHOW cuTyaruu. O0anas UMH, ydaliuecs MOTYT
allalTUPOBATHCSA K U3MEHSIOLIMMCS YCIOBUSAM, OPUEHTUPOBATHCS B PA3HOOOPA3HBIX CUTYyalLUsX,
paboTaTh B KOMaH/E.

[Tpu paboTe HaJ MPOEKTOM HOSABISAETCA UCKITIOUUTENbHAsI BO3MOKHOCTH ()OPMHUPOBAHUS Y
y4yaluxcss KOMIIETEHTHOCTH pas3pelieHus mpodsieM (TOCKOJIbKY 00s3aTelnbHBIM YCIOBHUEM
peanu3any METoJla IPOEKTOB B IIKOJIE SBISETCSA PElICHHE yYalluMCcs COOCTBEHHBIX MPoOiieM
CpeACTBaMHU IIPOEKTa), a TaKKE OCBOEGHHE CHOCOOOB JESITEIbHOCTH, COCTABISIOIINX
KOMMYHHMKATHUBHYIO U UH(POPMALIMOHHYIO KOMIIETEHTHOCTH.

[IpoeKThl SBIAIOTCA MEXKIPEAMETHBIMM, B OTJIMYME OT MOHOIIPOEKTOB, YaCTHYHO
BBIIIOJIHSIOTCA BO BHEYPOYHOE BpPEMsS M IIOJ PYKOBOJCTBOM HECKOJBKMX CIIELUAINCTOB B
pa3UyHbIX OOJIaCTSAX 3HaHMA. Takue TMpoeKThl TPeOyIT OuYeHb KBATU(UIMPOBAHHON
KOOP/AMHAIIMM CO CTOPOHBI CIIELUAINCTOB U CIAXEHHOH pabOoThl MHOI'MX TBOPYECKUX TPYIII.
Me:xnpeamMeTHbIe IPOEKTHI MOTYT ObITh KaK HEOOJIBLIMMHU, 3aTParuBaloOIIMMU ABa-TPU MIPEIMETA,
TaK W HAampaBJICHHBIMH Ha pEIIeHHE JOCTATOYHO CJOXHBIX TpoOIeM, TpeOyIoIHxX

COI[Gp)KﬂTCJ'ILHOfI HHTCIrpallul MHOTHX obnacreil 3HaHUA.

CIIUCOK JIMTEPATYPBI U DJIEKTPOHHBIX PECYPCOB

Caiit nadpopmannonHoi norepsxku o EI'D http://www.ege.ru/.

Caiit ®enepaabHOro MHCTUTYTA Nieaarornueckux usmepennii ®UIN http://www.fipi.ru
Caiit PLHOKOuMUT http://ege.spb.ru/

Oo0pasoBarenbHbIi TOpTat hitp://www.ege.edu.ru

Wurepuer-onummnuana no uadopmaruke CII6I'YUTMO http://olymp.ifmo.ru
CBoOOIHBIH (hOpyM IKCIIEPTOB Ha caiite Www.ege.spbinform.ru

ok wnE
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