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IosicHUTEJIBLHAA 3aMUCKA

O0mas xapaktepucruka Kypca. Kypc «l/ckyccTBEeHHBI HMHTEIEKT» IS CpenHen
HIKOJIBl  sABNsieTcs ©0a30BbIM B oOmeld mnporpamme «VICKyCCTBEHHBIH MHTEIIEKT» IS
001e00pa3oBaTeNbHBIX IIKOJ M IMpeaHa3HayeH s npenogaanus B 10-11 ximaccax. DToT Kypc
HampaBJIeH Ha MPOJOLKeHUE (OPMHUPOBAHUS 3HAHUH YYaIMXCSl CTApPIIMX KIJIACCOB O CHCTEMax
HCKYCCTBEHHOI'O HHTEJUIEKTa KakK OJHOM u3 Haubojee NEepCHeKTHMBHOM M pa3BUBaroLlencs
obJacTeil HAy4HOrO M TEXHOJIOIMYECKOro 3HaHUA. VICKycCTBEHHBIN MHTEIUIEKT — CTPaTErHuecKu
BAXHOE HampaBlieHHe, KoTtopoe B HamumonanbHoil mnporpamme «lludpoBas sKoHOMHUKA
Poccuiickoit @eneparum» 0003Ha4EHO B KAYECTBE OJHOM M3 CKBO3HBIX LU(POBBIX TEXHOJIOTHH,
o0ecneynBarIUX YCKOPEHHOE Pa3BUTHE NMPHOPUTETHBIX OTPACIed 3KOHOMHUKHM U COLMAIbHOMN
chepsl. [Ipunaras B 2019 r. HaunonanbHast crparerus pa3BUTHsI UCKYCCTBEHHOTO MHTEJIEKTA
CTaBUT 3aJaud COBEPILEHCTBOBAHMUS CUCTEMbI IOATOTOBKM KaJpOB B 3TOM HANpaBJICHUH, a
TaKXKe pa3paboTKH U BHEAPEHHSI MOJYJIEH 110 NCKYCCTBEHHOMY MHTEIUIEKTY B 00pa30oBaTelbHbIC
IIporpamMMbl BCeX YpOBHEH, BKJIOYas cpegHee odlee oopazoBanue. Ha pemienue nanHoi 3agaun
U HaIpaBJIeH HACTOSIINN KypC.

CTpyKTypHO JaHHBIH KypC BKJIIOYAET JBa B3aUMOCBS3aHHBIX MOAYIIA (pa3zena) MaccuBbl
B Python m MammnHoe oOyuenue. IlepBbiii Momynp (pa3zmen) CBsi3aH C aKTyalu3alued |
JaTbHEHIINM pa3BUTUEM 3HAHUNW W yMEHHUIl 1O OCHOBaM IporpammupoBaHus Ha Python.
CdhopMupoBaHHble y yyalluxcs 3HaHMS M yYMEHHUS IO 3TOMY Moayiwo (pasgeny) OyayT B
JAIbHEUIIEM HCIOJIB30BaHbl MIPH U3Y4EHHHM BTOPOrO MOAYJ (pas3zierna), OCBOEHHE KOTOPOTro
HaIpaBICHO HAa pa3BUTHE MPEACTABICHUH O MHOrooOpa3uu IOAXOJ0B B pPa3pabOTKe
HCKYCCTBEHHOI'O MHTEIIJIEKTA, UX BO3MOKHOCTSX M OFpaHUYEHUSX; Ha (OPMUPOBAHUE 3HAHUH O
MAaIIMHHOM OOyYeHMH U YMEHUH MPOEKTUPOBAHUS U PEAIN3aLUU MOJIENIM MAITMHHOTO 00y4YeHuUs
Ha Python. [Tpu u3yuenun 3tux moaynei (pa3aenos) yyamuecs He TOJIBKO Y3HAIOT O crienuduxe
OCHOBHBIX 33/1a4 MallMHHOIO OOy4YeHHs, HO M HayyaTcsl BBIABIATh U (OPMYIUPOBATH JaHHBIE
3aJ]aud B COOTBETCTBUU C PEAIbHBIMU MOTPEOHOCTSAMH B PA3IUYHBIX cdepax >KU3HU YeIOBeKa.
OtoMy Oyner cnocoOCTBOBaTh PELICHHE MPAKTUKO-OPHUEHTHUPOBAHHBIX 3aJad, B TOM YHCIE U
HEMOCPEACTBEHHO CBSI3aHHBIX CO LIKOJIBHOM KU3HBIO, C U3YUEHUEM JAPYTUX YUeOHBIX TUCIUIUINH.
B xone ocBoenust yueOHOro MatepHala Kypea y ydamuxcs popmupyercs yCTOWYUBBIM HHTEpeEC K
CHCTEMaM HCKYCCTBEHHOTO MHTEJUIEKTA U 3aKJIablBaeTCs 0a3a s NpOAOIKEHUS UX U3YYECHUS B
paMKax BHEYPOUYHOH JEATEIIbHOCTU WM JOMOJHUTEIBHOTO 00pa30BaHMs, WM caMO0Opa30BaHus
B 3TOM HalpaBJICHUH, HAIPUMEpP, CAMOCTOATEIBHOTO OCBOEHHUS Kypca C MCIOJIb30BAaHUEM
00pa30oBaTeNbHBIX OHJIAIH PECYPCOB.

Kypc «VMCKyCCTBEHHBI HMHTEIUIEKT» HOCUT MEXKIWCHHUIUIMHAPHBIN M KOMIUIEKCHBIN

XapaKTep. C OJTHOM CTOPOHBI, B HCM CUHTC3HUPYIOTCA 3HAHUA U YMCHUA yHalllUXCA,



MOJTyYeHHbIE MU Ha YPOKaX MaTeMaTHKH, UH(HOPMATUKH, (PU3KUKH, OHOIOTUN (pelieHue 3aaay ¢
¢usnyeckuM u/mnnu Ouosoruuyeckum cozepxkanuem). C Ipyroil CTOpoHbl, B CTPYKTYpE 3TOrO
Kypca OTYETJIHMBO BBIJICIAIOTCS U TEOPETHYECKAass M MPAKTHUECKass COCTABISIOUIME. YUalluecs
3HAKOMSATCS ¢ 007aCTAMU IPUMEHEHHUS U 0a30BBIMU MOHATUSMH KypcCa, a B XOZ€ TUAaKTUIECKUX
UT'P U BBIIIOJIHEHUS IPAKTUYECKUX U MPOEKTHBIX 3aJaHUH MOTYy4aroT OIBIT aKTUBHOM, TBOPUECKON
VH/UBUYAJIbHOM, TPYIIIOBON M KOJJIEKTUBHOM J1€ATEILHOCTH 110 OCMBICIICHHIO KIIFOUEBBIX 3a1a4
MAIIMHHOTO OOYYEeHHST M OCHOBHBIX MOJXOJOB B INPHUMEHEHHH MAIIMHHOTO OOYYeHUS JUIs
CO3JIaHMSI UHTEIUIEKTYaIbHBIX CUCTEM.

Heas u 3amaunm kypca «HcKyccTBEeHHBIH HHTeNIEeKT». [lenvio usyuenus Kypca
«VIcKyCCTBEHHBI MHTEIUIEKT» SIBISIETCS Pa3BUTHE Yy YYAlIMXCS YCTOMYMBOrO HMHTEpeca K
OCBOCHMIO JIaHHOM oO0nacTy 3HaHWW U (opMUpOBaHHE IMPEJICTABICHUS O MHOrooOpasuu
MIOJIXO/I0B B pa3pabOTKe MCKYCCTBEHHOI'O MHTEIUIEKTa, 00 MX BO3MOXKHOCTSAX M OrpaHHUYEHMSIX,
npuodpereHue 6a30BbIX 3HAHUN U YMEHUH B cepax HAyKH O JAHHBIX, MAIIMHHOIO OOy4eHUs U
MHOrooOpasuu cdep HX NPUMEHEHHUs, a Takxke (HOpMUpOBaHHE IH(PPOBOH T'PaMOTHOCTH,
pa3BUTHE KOMIICTEHIIM B OOJACTH HCKYCCTBEHHOTO WHTEJUIEKTa, BOCTPEOOBAaHHBIX Ha
OTEYECTBEHHOM PBIHKE TPYJa ¢ Y4eTOM JUHAMUYHO pa3BuBaroeiics cpepsl UW. 3aoauu xypca:
¢dbopMHpOBaHHE Yy Yy4aIIMXCs NPEACTAaBICHUH O MHOrooOpasuu IOAXOMOB B pa3zpaboTke
MCKYCCTBEHHOTO HMHTEIUICKTa, MX BO3MOXKHOCTAX M OTpaHUYCHUSIX (0OydeHHEe C YYHTeNeM,
oOydyeHune Oe3 yduTens, HEHpPOCETH); O MAaIIMHHOM OOydYeHUH, cdepax ero NPUMEHEHUS;
npuobperenue ymeHuit no peuienuto 3agad MO (perpeccus, kiaaccuuKkaius, KiacTepu3anms),
aHaIM3y JaHHBIX W BU3yaiM3alMu (Ha sA3blke mporpamMmupoBaHust Python ¢ ucnonb3oBanuem
6ubmumorexk Pandas, Matplotlib, NumPy, Seaborn); ymenuil npoexkTupoBaTh U pealn30BbIBATh
MOJIEJIM MAallMHHOTO OOYYEHHs; pa3BUTHE KOMMYHHKAIIMOHHBIX HABBIKOB, YMEHHH paOOTHI B
KOMaH/Ie, CaMOCTOATENbHOM paboThl M OPraHU3alMOHHON KYJIBTYPHI.

HeneBas aynuropus. Yuamuecs 10-11 xknaccos

Mecto kypca «cKkyccTBeHHBII HHTEJIEKT» B y4eOHOM IJIaHe.

Ha uzyuenmue kypca «MckyccrBenHbIit nntemnekt» B 10-11 knacce orBogutcest 34 yaca (1 yac
B HEJIETIIO).

HCHHOCTHBIC OPHEHTHUPLI COACPKAaHUA KypcCa ((I/ICKyCCTBEHHbIﬁ HHTECJLJICKT»

Texnomorun HUCKYCCTBCHHOI'O MHTCIIJICKTA IIPOYHO BOIIJIW B HAINY )KU3Hb U OUCBUIHO, YTO
C TCYCHUCM BpPEMCHH CTCIICHb OJOTOro0 IMMPOHUKHOBCHUIA 6y)1eT JIUIIb  YBECJIMYWBATHCA.
Hcnons3oBaHue HHTCPHCT-TIOMCKA, TOJIOCOBBIX IIOMOIIHUKOB, CCPBHUCOB pPACIIO3HABAHUSA
H306pa)i(eHI/II>'I, OHJIaiH HUIrp ABJIACTCA YaCTbIO HaIllel IOBCEMECTHOM HeﬁCTBHTCHLHOCTH. 33.,[[3."13

COCTOHMT B TOM, YTOOEI IOMOYb yHameEMyCs 3aHATh IO OTHOMIECHUTIO K 9TUM TEXHOJIOI'UAM ITO3UITHUIO



HE MMacCUBHOTO MOJIb30BATEISI, 2 AKTUBHOTO TBOPIIA U CO3IATENIs, IOHUMAIOIIETO CYyTh TEXHOJIOTUI
HMCKYCCTBEHHOIO MHTEJUIGKTAa M CIIOCOOHOTO CO3[aBaTh CBOH, OPWUTHHAJIBHBIC PCIICHHS.
OdeBHIHO, UTO yXKe B OnypKaiimieM OyayIieM OT TOro, HACKOJIbKO TPAMOTHO BBITYCKHUK IIKOJIBI
CMOET KOHCTPYHPOBATh COOCTBEHHYIO CPEY KU3HH U MPO(hEeCcCHOHATLHOM AeSITEIbHOCTH, B TOM
YuClie, MHTETPUPYS B HEE TEXHOJOTMH HCKYCCTBEHHOI'O HWHTEIUICKTa, OyJeT 3aBHCETh €ro
YCIICNTHOCTh W KOHKYPEHTOCIIOCOOHOCTh. I103TOMY CTONB BaXHO OCBOCHHE TEXHOJIOTHMA
HMCKYCCTBEHHOTO MHTEJIJIEKTAa, XOTsI Obl M HAa 0a30BOM YpOBHE.

Kypc «VckycCTBEHHBINM MHTEIUICKT» OPraHUYHO HHTEIPUPYETCS C IPEeIMETaMH, KOTOPbIE
M3YYAIOTCSl YYAIUMUCS CTaplield IMIKOJbl. ECTECTBEHHBIM 00pa3oM BBITJISIUT WHTETpAIHs C
TUCIUIUTMHAMY TIPEIMETHON o0mactu «MareMaTika u nHpopMaTHKay. Pa3BUTHE TOTHYECKOTO U
AITOPUTMUYECKOTO MBIIUICHHUS, OCYIISCTBISIEMOE HA YPOKaxX IO ATHM JMCHUIUIMHAM, CIYKUT
3aa4e (POPMHUPOBAHUS IMPOYHOM 0a3bl, HA KOTOPOW B JaJbHCHIIEM MOXKET IPOUCXOIUThH

CTAHOBJICHUC CIICTIUAJIMCTA 110 UCKYCCTBCHHOMY UHTCIIJICKTY.

Ilnanupyemble pe3yabTaThl 0CBOCHHS Y4eOHOI0 Kypca

HpeHOI[aBaHI/IC Kypca «I/ICKYCCTBGHHHﬁ HHTCJUICKT) HAIIPpaBJICHO HAa JOCTHIKCHUC TPCX

TpyIIl pe3yJabTaTOB - JUYHOCTHLIX, MECTAIPECAMCTHBIX U ITPECAMCTHBIX.

-1 rpynmna: 1.1. dopmupoBaHue y y4anierocs MUPOBO33PEHUS,
JMYHOCTHBIC COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHS HAyKH H
pe3yJIbTaThI oO1iecTBa.

1.2. ®opMupoBaHKE y ydallerocs MHTepeca K JOCTHIKEHUAM HayKH

H TEXHOJOTHH B 00J1acTH HCKYCCTBCHHOI'O MHTCJIJICKTA

1.3. ®opMupoBaHue y y4amierocs yCTaHOBKHM Ha OCMBICIICHHOE U
0e30macHOe B3aWMOJICHCTBUE C TEXHOJOTHUSIMH M YCTPOWCTBAMH,
pealn30BaHHBIMA Ha OCHOBE IMPUHLUIIOB HCKYCCTBEHHOIO

MHTCIIJICKTA.

1.4. TIlpmoOpereHue  ompiTa  TBOPUYECKOW  JEATEIHHOCTH,
OTUPAIOIIEICS] Ha UCTIONH30BAHNUE COBPEMEHHBIX MH(POPMAIIMOHHBIX

TCXHOHOFHﬁ, B TOM YHCJIC UICKYCCTBCHHOI'O MHTCJUICKTA.




1.5. ®opMupoBaHme y yHalierocsi yCTaHOBKM Ha COTPYAHUYECTBO U
KOMaHIHYl0O  paboTy TMpuU  pEIIeHHH  HUCCIIEOBATEIbCKUX,

MpOOJIEMHBIX U H300peTaTeIbCKUX 3aay.

2-51 rpyIma:
MeTarnpeIMeTHbIe

pe3yabTaThI

ITo3naBaTtenbHble YY/I:

2.1. Ymenume paborath ¢ wuHbOpMaIUeld, aHATU3UPOBATH H
CTPYKTYypUPOBaTh MOJy4YEHHbIC 3HAHUS U CHUHTE3UPOBATH HOBBIE,

YCTaHABJIMBATb MPUYNHHO-CJIICACTBCHHLIC CBA3H.

2.2. YMeHus OOBSICHATH SBJICHUS, IIPOLIECCHI, CBS3M U OTHOIICHUS,
BBISBISICMBIE B XOJC IIO3HABATEIbHOW U HCCICA0BATEIbCKOM

ESITEIILHOCTH.

2.3. YMenue ACJIaTb BBIBOABI HAa OCHOBC KPHUTHYCCKOI'O aHain3a
Pa3HbIX TOYCK 3pCHUs, IOATBCPKIAATb Hux COOCTBEHHOI

apryMeHTauHeﬁ HJIM CaMOCTOATCIIbHO IMOJTYYCHHBIMHA JaHHBIMU.

2.4. YMeHHE aHATU3UPOBATh/PEIICKCUPOBATE OIBIT UCCIICTOBAHHMS
(TEOpEeTUYECKOTo0, SMIMUPUUYECKOT0) HA OCHOBE MPEIIOKEHHOMN

CUTyal1u, IMOCTaBJICHHON Ociau,

2.5. YMeHuEe CTpOUTh pacCCy)KJIECHHE Ha OCHOBE CpPaBHEHHUS

MIPEAMETOB U SBJICHUM.
PeryasituBubie YY/I:

2.6. YMeHue 0OOCHOBBIBATH II€JIEBbIE OPUEHTHPBI M MPUOPUTETHI

CCbUIKaMU Ha NIEHHOCTH, YKa3bIBasd U 000CHOBEIBAs JIOTUKY.

2.7. YMmenne IJIaHUPOBATb HGO6XOI[I/IMBIG JIENCTBUS B COOTBETCTBUHU
C y‘le6HOI\/’I Y IM03HABATEIbHOM 3aJaueil U COCTaBIATh AJITOPUTM HUX

BBIITOJTHCHMA.

2.8. YMeHue onuchIBaTh CBOU OMBIT, 0(OpMIISisl €ro IJIs Iepeaadn
JPYTUM JIFOJIIM B BUJE TEXHOJIOTHH PEIICHUs MPAKTUYECKUX 3a]a4

OIMPECACIICHHOI'O KJ1acca.

29. VYwmenue BbOMpaTh U3 MPEAJIOKEHHBIX BapUAHTOB H

CaMOCTOATCIIBHO HUCKaTb CpCaCTB a/ PECYpPChL 1A PCHICHUA




3a1a41/JOCTHKEHUS e B  XoJe HACCIEN0BATENLCKON

JCATCIIBHOCTH.

2.10. YMeHue npuHUMaTh pellieHrne B UTPOBOM U y4eOHOM CUTYaIuu

Y HECTH 32 HETO OTBETCTBEHHOCTb.
KommynunkartuBubie YY /]

2.11. YMmenue B3auMOI€HCTBOBATh B KOMaH/J1€, yMEHUEM BCTYIATh B

JMAJIOT ¥ BECTH €TO0.
2.12 YmMenue co0o1aTh HOPMbI TyOJIMYHON peuH,

periiaMmeHT B MOHOJIOIC MW JUCKYCCUHM B COOTBCTCTBHUU C

KOMMYHHKaTHBHOﬁ 38.,[[3‘16171.

2.13. YMeHue onpenensaTh CBOM JEHCTBUS U JIEUCTBUA MAPTHEPOB

JIIA HpOILYKTI/IBHOI;'I KOMMYHUKaIINH.

2.14. YMeHue HpUXOJUTh K KOHCEHCYCY B JHUCKYCCHUM HIIU

KOMaHJTHOH paboTe.

3-4 rpynma.
[IpenmerHbIe

pE3yIbTATEI

3.1. HMwmerp mnpencrTaBieHUs O MHOrooOpa3uM IOJIXOJ0B B
pa3paboTKe HMCKYCCTBEHHOTO MHTEIJIEKTAa, MX BO3MOXKHOCTAX H

OIrpaHUYCHUAX; O MAIIUHHOM 06y‘IeHI/II/I )51 C(l)ean €TO0 IPUMCHCHUS

3.2. YMeTh OOBACHATH pa3HUILy MEXKIY MAllUHHBIM OOy4EHHUEM C

yuuTeNEeM U 0€3 yUUTEs.

3.3. BousiBisaTe U GpopMyNnHpOBaTh 3aa4M MAIIMHHOTO OOYy4YEeHUSs
JUIS pa3iuuHbIX cdep KU3HU YeJOBeKa M B COOTBETCTBUU C

PpCaJIbHBIMHA HOTpe6HOCT$IMI/I.

3.4. NmeTh MNpEaACTaBJICHUA O CO3JaHUU MOACIIN KHaCCI/I(I)I/IKaI_II/II/I Ha

cepBuce Teachable Machine.

3.5. Umeth mpencraBiieHus O HETOOOYUEHHBIX M MEPeoOydEeHHBIX
MOJIETISIX MAIIMHHOTO OOY4Y€HHS, YMETh BBISBISATH MPOOJIEMBI IO
XapakTepHbIM MpHU3HAKaM W 3HaTh CHOCOOBI  OOpHOBI ¢

nepeoOydeHHEM 1 HeTOOOYUSCHHEM MOJIEIIEH.




3.6. ITomy4uTh MPAaKTUYECKHI OTBIT TECTUPOBAHUS TOTOBOW MOJICIIH

MalllMHHOT'O O6y‘leHI/IH

3.7. Hmetrp mTpeAcTaBICHHS O CYIIHOCTH pabOTBl MOACIH
JIOTUCTUYECKONU PErpecCuyd W BO3MOXKHOCTSX €€ MPUMEHEHUS IS
KJaccu(ukanuu 0ObEKTOB; 00 MCIIOIB30BAaHUH JICPEBHEB PELICHUN

B MalllIMHHOM O6y‘leHI/II/I .

3.8. YMeTh co3nmaBath MOAeNH JUHEHHON perpeccun Ha Python c

romoIpio 6udaroTek pandas, numpy u sklearn

3.9. YmeTh IMPOCKTUPOBATh U PEAIIM30BbIBATE MOJCIIN MAIIMHHOI'O

oOyueHuss Ha Python ¢ momouipl0 HMHCTPYMEHTOB OMOIMOTEKU

sklearn

Y4yeOHO-TEMATHYECCKHN TIIAH

Ne .. Ha3Banue pa3jiesia/TemMbl KoandecTBO yacoB
Oo0mee Teopust IMpakTuka

1. OcCHOBBI A3bIKA 7 1,5 5,5
nporpammuposanusi Python

1.1. Otanbl  pelleHus 3aJayd  Ha 1 0,5 0,5
KOMIIbIOTEpE

1.2. Pemenue 3anau Ha KOMIIBIOTEpPE 1 1

1.3. Onnomepubie Maccusbl B Python - 1 0,5 0,5
cnucku. Co3laHue CHUCKOB U
BBIBO/JI DJIEMEHTOB

14. CnoBapu u ux onucanue. ITouck 1 0.5 0,5
I10 CIIOBapIO

L.5. ITepebop r11eMeHTOB ClIOBaps 1 1

1.6. Pewenne 3a1a4 c 1 1
UCIOJIb30BAHUEM  CIIUCKOB U
CJI0Bapeu




1.7. [ToBropenue. Utorosas pabota 1 1
"Maccussi B Python"

2. MammuHHOe 00yueHune 10 6 4

2.1. IloraTne © BUABI MAIIUHHOIO 1 0,5 0,5
oOy4deHus

2.2. AHanu3 1 BU3yanu3anys JaHHBIX 1 0,5 0,5

2.3. Bubnuorekn MAIIAHHOTO 1 0,5 0,5
o0yuyeHus

2.4. Jluneiinas perpeccust 1 0,5 0,5

2.5. HenuueiiHble 3aBUCUMOCTH 1 0,5 0,5

2.6. Knaccuduxanus. Jloructuyeckas 1 0,5 0,5
perpeccus

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

2.8. JlepeBbs pelieHuit 2 2

29 [Ipoekr  «PemieHue  3amaum 1 0,5 0,5
KJIaCCU(UKALIUN.
UTOTO 17 75 95

Conep:xkanue Kypca

Moayas (pa3aen) 1. OcHoBbl si3bika nporpammuposanusi Python.

Tewma 1.1. DTamnsl peneHus 3a1aun Ha KOMITbIoTepe. JIMHEHHBIN alroputM, OJI0K-cXema.
MaremMaTHueCKHe OTepaTopsl, orepaTop npucBauBanus, Gpynkuuu print(), input(), float(). Drans
peleHus 3a/1a4 Ha KoMIbioTepe. Mojienb, anroputy™, popmanusanus, JMHEHHbIH 1
Pa3BETBISIOLIUICS aTOPUTMBL. Y ClIOBHBIN onieparop B Python, moiHbIN 1 HENOTHBIN yCIOBHbBIE
OIIepaTopHL.

Tema 1.2. Pemenne 3a1a4 Ha komriptotrepe. [loBTOpeHre OCHOBHBIX 0a30BBIX OHSATHIHA

Python, n3ydennsix panee.



Tema 1.3. OnnomepHbie MaccuBsbl B Python - ciucku. Co3gaHue CIMCKOB U BBIBOJ
anemeHToB. CIMCOK, MACCHB, 3JIEMEHTHI CIIMCKA, MHAECKC 1eMeHTa cnucka. Mertonsl .append u
.sort, MOJIOKUTEJIbHBIE U OTPULIATENIbHBIE HHIEKCHI, CPE3BI.

Tema 1.4. CnoBapu u ux onucanue. [louck no cioapto. Ciucku, reHepaius CliucKoB,
CYMMHPOBAHHE JIEMEHTOB crucKa, pyHkus len(), cioxxenue cnuckoB. CioBapH, SJ€MEHTHI
CJIOBapsl, KJIIOY ¥ 3HaYEHUE, BBIBOJ] JIEMEHTOB CJI0Bapsl, IIOUCK 3JIEMEHTOB B CIIOBapE.

Tewma 1.5. I[Tepebop anemenToB crnoBapsi. CioBapsk, CIHUCOK, onepatopsl for u if, amemeHT
cIIOBapsi, KIJIt04, 3HaYCHHE, IIepedop CIoBaps 1Mo KIoUYaM, epedop caoBaps 1o 3HaAUCHHSIM,
Metoibl keys, .values, .items, onepatopsi for u if.

Tema 1.6. Pemenue 3a1a4 ¢ UCMOIb30BAHUEM CIIMCKOB U ciioBapei. CMCoK, cpes,
MOJIOKUTEIbHAS U OTPULIATENIbHAS MHIEKCALIMUS 3JIEMEHTOB criucka, Metof .append. ['eneparus
crircka, oneparopsl for u if. CioBaps, 2IeMEHTHI CIIOBApPSs, KIIOYH U 3HAYEHUS, BIOKCHHBIE
CJIOBapH, METOJI .items.

Tewma 1.7. [ToBropenue. Mtorosas padora «Maccussl B Python». OcHOBHBIE TOHATHS
MOAyJIs 1: CIMCKU U CIIOBapu».

Moayas (pa3aen) 2. MammHHOe o0y4eHue.

Tema 2.1. IlonsiTHE U BUJIBI MAIIMHHOTO 00y4YeHUs. VICKyCCTBEHHBIM UHTEIJIEKT, TOAXO/I,
OCHOBAHHBIN Ha MpaBUiaX, MamMHHOE 00y4deHue. Vicropus passutus U B urpax, cdepsr
MPUMEHEHHS MaIIMHHOTO 00y4yeHus. OOyueHne ¢ yunreneMm, ooyduenue 0e3 yauTens, 3a1a4a
perpeccui, 3aj1a4ya kijaccupuKaluu, 3a1a4a KJiacTepus3aliu, 0T00p JaHHbIX JJIs MOJENN
MAaITUHHOTO 00Y4YEeHHUSI.

Tema 2.2. AHanu3 u BU3yanu3anus AaHHBIX. MalmmHHOe 00yueHHe C YUUTeNeM,
MalmHHOe 00y4ueHue 0e3 yuuTens. 3agadya perpeccun, 3ajiada Kiaccupukaium, 3aaada
kiactepuzanuu. bubnmmoreku pandas u matplotlib, yTeHne TaGMUYHBIX JaHHBIX, CTATUCTUYECKHE
MTOKAa3aTeH, TOCTPOCHUE AUArpaMM.

Tewma 2.3. bubnuoTtexku MammmHHOTO 0OyUeHus. MammHHOe 00y4YeHUe C YyIuTeneM u 0e3
yUYUTENs, ero npeumyiiectsa. [loctaHoBKa 11eiM U 331a4, aHAJINW3 JaHHbIX, 00ydJarowias u
TPEHUPOBOYHAsI BEIOOPKH, 33/1a4a perpeccuu, 3aaua Ki1accu(puKaim, TecToBas u
TPEeHUPOBOUHAs BHIOOpKa, epeodyUueHue, He000ydYeHre, ONTUMaIbHask MOJIelb, Kpocc-
Banuaanus. bubnuoreka sklearn, aTansl mocTpoeHuss MOAEIN MalIUHHOTO 00yueHus Ha Python.

Tema 2.4. JIuneitnas perpeccus. [Tonarue nuHeiHo# perpeccu, nenesas GyHKIu,
JMHENHOE ypaBHEHHNE, TOMOCKEAACTUUHOCTD JaHHbIX. CO3/1aHNE MOJIENH JIMHENHON perpeccuu

Ha Python ¢ momomisto 6ubamorex pandas, numpy u sklearn.



Tema 2.5. Henuneiinsle 3aBucumoctu. Co3nanue, 00ydeHne U OLleHKa MOJIEIN JIMHEHHON
perpeccun. Buzyanuszanus nanaeix Ha Python. Henunelinbiii ¢gyHkimu, rpaduku G yHKIIHA.
[TonmmHOMMaNIBHOE TPpe0Opa3oBaHUE IMHEHHON PETPECCUM.

Tewma 2.6. Knaccuduxkanus. Jloructuueckas perpeccusi. Kinaccudukarus, JorucTudeckas
perpeccusi, THHEHHBIN KIaccuukaTop, TMIEPIIIOCKOCTh, OMHApHAs Ki1accuUKaIms,
MyJbTHKIJIACCOBas Kiaccupukanus. JInneiiHoe ypaBHeHue, K03()(GUIHUEHTHI TUHEHHOTO
YpaBHEHHUSI, PACIOJI0KEHUE TOUYKHU OTHOCUTENIbHO NPAMOH, OTCTyl o0bekTa. Co3nanue,
oOyueHue 1 OleHKa MOJIEJIH JIOTUCTUYECKON Perpeccuu.

Tema 2.7. Knaccuduxanms. Jlorucruyeckas perpeccust. Marpuia ommboK, METPUKH
Ka4yecTBa JIOTUCTHYECKON PErpeCcCHH, MOJIEIb JIOTUCTHUECKON perpeccun Ha Python.

Tema 2.8. [lepeBbs perienuii. YacTs 1. [lepeBo perieHuit, 31eMeHThI JepeBbEB: KOPEHD,
JUCThS; TIyOMHA JepeBa, ®KaIHbId allTOPUTM, aTpuOyT pa3OueHHs; SHTpomus, popmyia
[IleHHOHA, BEPOSTHOCTH, KpuTepuil J[>KUHMU.

Tema 2.9. IIpoekt «Pemenue 3agauun kiaccu@uranumny. MammHHoe 00y4eHue ¢
yaHTelIeM, 3a/1a4a Kinaccupukauu. MeTpuky OlleHKH KauecTBa Kilaccu(puKauu. ITarnbl
pa3paboTKK MOJIENTM MAIIMHHOTO O0YYEHHsI, aHAIN3 JTAaHHBIX, CO3JJaHie U 00y4YEeHUE MOJICIIH,

orreHka 3 PpeKTHBHOCTH pabOTHI MOICITH.
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TemaTnyeckoe IUIAHUPOBAHME C OTIpe/ieJieHHEM OCHOBHBIX BUIOB y4eOHOi

HEATCJIBbHOCTH
HaumeHnoBanu Kparkoe coaep:xanue Buabl yueoHoit
€ TEMbI ACATCJIBbHOCTH
1. Python

1.1. | Oransl pemenust | JImHeHHBIN anropuT™, 6JI0K- Ananumuveckas: aHaJIn3
3a1a4u Ha | cXeMa, MaTeMaTU4ecKue JBUKEHUS 0eCIMIOTHOTO
KOMITbIOTEpPE OIIepaTOPBI, ONEPATOP aBTOMOOWIIS; aHaIu3
npucBauBaHus, QyHKIMH print(), | anroputma JBIDKCHUS
input(), float();3Tams! pemeHus 0eCMIIOTHOTO ~ aBTOMOOWJIS,
3aj1a4 Ha KOMIIbIOTEPE, MOJIEIb, aHaIM3  JTANOB  PEIICHUS
aNropuT™, GopMann3anys, 3a7a4n Ha JBHKECHHE

JIMHEHHBIN U Pa3BETBISIOUIUNCS
AJITOPUTMBI, YCIIOBHBIN
onepatop B Python, monusiii u
HETIOJIHBIA YCIOBHBIN OIepaTop

OECIIMIIOTHOTO aBTOMOOWIIA.

KommyHnukayuonnas: OTBETHI
Ha BOIPOCHI YUYHUTCII, B TOM
qucie poOIeMHbIE
(oOcyxneHue mo OJOK-CXeme
ATANOB pEIICHHs 3aJadd Ha
[1K).

Ipaxkmuueckas: pelieHus
3a1auun Ha JBUKEHUE
OECIIMIIOTHOI'O0 aBTOMOOMJIS, B
TOM  YHCJI€  COCTaBJICHUE

aITOpUTMA, HAIKCAaHHUE KOJa,
COCTaBJICHUE OITUCAHUS
KaXJIOTO dJTama  peHIeHus
3agaun Ha [IK (mo Omok-
cxemam)

Peghnexcuenas: 3anonnenue
aucTa pediIeKkcuu B KOHIIE

ypoKa

1.2. | Pemenne 3amau | [ToBTOpeHue OCHOBHBIX 0a30BbIX | [Ipakmuueckas: Mpe3eHTAINS
Ha KOMITBIOTEPE noHsaTHit Python, n3y4eHHbIx BBIIOJTHEHHOTO  JIOMAIIIHETO
paHee 3aJ]aHu; y4dacTHe B
BUKTOPUHE Ha TOBTOPEHUE
6a30BbIX noHsATHI Python.
Pegnexcuenas: 3anoiHeHHe
aucTa pedIeKcuu B KOHIIE
ypoKa
1.3. | OnHomepHbBIE CIHCcoK, MacCHB, DJIEMCHTEI Ananumuveckas: aHaau3 u
MACCHUBBI B | CIHCKa, MHICKC DJICMCHTA KOMMEHTUPOBAHUE  KaXJ0ro
Python - cnmicku. | cniucka, metos! .append u .sort,
Coznanue
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CIIUCKOB
BBIBOJI
DJIEMEHTOB

MOJIOKUTCIIBHBIC 1 OTPULIATCIIbHBIC
HUHICKCBI, CPE3bI

9JIEMCHTA TEPMHUHA
«CITUCKH)», HAITMCAHUEC KOAa.

Ilpakxmuueckas: HanHcaHUE
IPOTpaMMBbI JUIsSl XpaHCHUS U
00paboTKu AHHBIX 00
OLICHKaX [0 WCTOpUU 3a
TEKYIIYIO YETBEPTh;
BBIIOJIHEHUE  3aJaHWid B
Jupyter Notebook 1o
CO3JIaHMIO CITMCKa subjects ¢
3JICMEHTAMHU.

Kommynuxayuonnas: OTBETHI
Ha BOIIPOCHI YUUTES,
y4acTue B TPYIIIOBOM
OOCY)XIICHUU NpU 6bINOJHEHUU
3a0aHUll.

Pepnexcusnas: 3anojiHeHHe
TUCTa peIICKCHH B KOHIIE

ypoKa

1.4.

CnoBapy Hu wuX

OIIMCaHUE.
Tlouck
CJIOBapIo

110

Croucku, TreHepalusi  CIHCKOB,
CYMMUPOBaHHE 3JICMEHTOB
cnucka, ¢pyHkus len(), cinoxenue
CIIMCKOB;,  CJIOBapH, JJICMEHTHI
CJIOBaps, KJIK0Y U 3HaYEHUE, BBIBOJ
SJIECMEHTOB cioBaps, IMOMCK
3JIEMEHTOB B CIIOBape

Oxcnepmuasi:
B3aMMOIIPOBEPKa
BBITTOJIHEHHBIX JIOMAIITHUX
3aJlaHUH, IIONCK OIINOOK U NX
00OCHOBAHHE.

Ananumuueckas: aHaIu3
BBIMOJIHEHHBIX JIOMAIITHUX
3aJIaHUI; 3aJIaHUM o
CO3JIaHUIO cioBapen c
3aJJaHHBIMH YCJIOBUSIMU.

Ilpakmuueckas: o0CyXJeHUE

OMOOK, JIOMYIIEHHBIX B
BBIITOJIHEHHBIX  JIOMAITHUX
3aJaHusAX;  MPOCMOTP |
o0OCyXJIeHHEe  BHJICOPOJIMKA
«CrnoBapmny;
CaMOCTOSITEIIbHOE
BBITIOJIHEHWE  3aJaHUM  Ha

co3JlaHue cioBaps results ¢
MpeMeTaMu ¥ YeTBEPTHBIMU
OLIGHKaMu M cjoBaps Js
MOMCKa OT3bIBOB 1o
¢buibMam; MIPOCMOTP
Bugeoponuka «llo croBapro
MOXHO OBICTPO HCKaTbh» U
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BBIMIOJTHEHUE  33JaHUS 110
BUJICOPOJIUKY.

KOMMyHuKClL;uOHHClﬂ.' OTBCThI

Ha BOIIPOCHI YUUTEIIS,
y4acTue B TPYIIIOBOM
00CYKIEHUH npu

BBIINIOJTHCHHUH 3&,HaHPII>i.

Pegrexcusnasn: 3anonnenue
TucTa pedIIeKCHH B KOHIIS

ypoka

L.5.

[Tepebop
AJIEMEHTOB
CIIOBapsI

CrnoBaphb, CIIHCOK, oneparops for
u if, smeMeHT cioBaps, KIIOY,
3HaYeHHUe, Iepedop cloBaps IO
KIItoyaMm, Imepebop ciioBaps II0
3HAYEHHSM, METO/IbI keys,
.values, .items, onieparopsl for u if

Oxcnepmuasi:
B3aMMOIIPOBEPKA
BBITTOJIHEHHBIX JOMAIITHUX
3aJaHuN

Ananumuueckas: aHam3
BBIITOJHEHHBIX JIOMAIITHAX
3alaHiii  (aHAUM3  KOJa),
IIOMCK  OIIMOOK H  HX
000CHOBAHUE.

Ilpakmuueckas.: oOCyxXJeHHUE
omuOOK, JOMYIICHHBIX B
BBIITOJTHEHHBIX JIOMAITHHUX
3aIaHMsIX (HAMMCaHUE KOJa);
MPOCMOTP H  OOCYXKICHHE
BUJICOMHCTPYKIIUN c
aHaAJIN30M MIPUMEPOB
«[Tepebop AJIEMEHTOB
CJIOBaps»; CaMOCTOSTEIHLHOE
BBIIIOJTHCHHE 3aJIaHuM;
BBIIIOJIHEHUE  3aJaHMi  Ha
IIPUMEHEHUE METO/I0B keys,
.values, .items; BBIIOJHCHHE
MpaKTU4YeCKol  paboThl B
rpymnmne (1Ba 3aaHus).

Kommynuxayuonnas: OTBETHI
Ha BOIIPOCHI yauTens,
ydyacTue BO (PpOHTaIbHOM
Oecene (yroyHEHHE TOHSTHI
CKITIOY, «GHAYCHUEY,
(QJIEMEHT CIIOBaps», a TaKkxke
BBISIBJICHHE OTJINYUH ClIOBaps
U CHUCKAa) U TPYINIOBOM
00CYKIEHUHN pu
BEITIOTHEHWH 3aJJaHHM.
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Pegnexcusnas: 3anonnenue
nucTta pedIeKCUU B KOHIIE

ypokKa

1.6. | Pemenne3anauc | Coucok, cpes, MOJNIOKHUTENbHAS U | AHanumuyeckas npu
HCIO0JIb30BAHUE OTpHLIATENIbHAS MHJEKCalus | BBINOJIHEHUU 3alaHUI
M CIHCKOB M | DJIEMEHTOB CIIUCKa, METO/1
. IIpaxmuueckas IpH
cioBapei .append, TreHepalus  CIKCKa, .
. BBIMIOJTHEHUH BCEX 3aJIaHui
oneparopsl for wu if; crioBaps,
(MHIMBUYaJILHO u B
JJIEMEHTHI  CJIOBaps, KIIOYM H
MHUKPOTPYIIIAXx).
3HAYEHUS, BIIOKEHHBIE CIIOBapH,
MeTo[ .items Kommynuxayuonnas: oTBeTHI
Ha BOIIPOCHI yUuUTEINs,
ydyactue BO (PpOHTaIBLHOM
orpoce u IPyHIIOBOM
00CyX/IeHUU pu
BBITIOJTHEHUH 33/IaHUH.
Pegnexcusnasa: 3anonnenue
nucTa pedIeKCHH B KOHIIE
ypoka
1.7. | UroroBas [lonsatus no xypcy «MaccuBsl B | Ananumuueckast pu
pabota Python: criucku u cioBapu» BBITIOJTHEHU T 3aJaHui
"MaccuBbl B HUTOTOBOM KOHTPOJIbHOM
Python" paboTHI.
Ilpakmuueckas pu
BBIIOJIHEHU U 3aJaHuN
HUTOTOBOM KOHTPOJIbHOU
paboTHI.
Peghnexcuenas: 3anonnenue
nucTa pedieKCun B KOHLE
ypoka
2. MammHHoe 00y4enune
2.1. | Ilonsatue u Buabl | VickyccTBEHHBIN UHTEIUIEKT, | Anarumuyeckas npu
MAaIlMHHOTO MOJIXO[, OCHOBaHHBIN Ha | CPaBHUTEIBLHOM aHaJIn3e
o0y4eHus IpaBUjIaxX, MAlIMHHOE OOYyYeHHe, | MOJXOAO0B:  OOydeHue ¢

ucropust passutus MU B wurpax,
cdepbl MPUMEHEHUS MAaIIMHHOTO
o0y4yeHus; o0ydeHHe ¢ yUUTeIeM,
oOyyeHue Oe3 yuuTess, 3ajaaya

perpeccum, 3aja4a
KJIacCU(UKALIIH, 3amayga
KJIACTepU3AIMK, OTOOp JaHHBIX
TS MOJIEN MAIITHHHOTO
o0y4yeHus

yuuteneM u oOyuyeHue 0e3
YUYUTENS; TIPH OTBETaX Ha
BONPOCHI ¥ (PPOHTAITHLHOM
00CYXJICHUH BOIPOCOB IO
Hpe3eHTAIINH.

IIpaxmuueckas npu
BBITTOJTHEHUH 3a7aHui
MPAKTUYECKON paboTHI.
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KOMMyHuKClL;uOHHCIﬂ.‘ OTBETbI

Ha BOTIPOCHI YUUTEIIS,
yyactTue BO (POHTAIBLHOM
00CYKIEHUN npu

BBIINIOJTHCHHUH 3&,HaHPII>i.

Pegnexcusnas: 3amnonneHue
mucTa pediaekcuu B KOHIIE

ypoka

2.2. | Anamus MamuHHoe o0y4eHue ¢ | Ananumuueckas: Npu NMOUCKE
BU3YyaJIHM3aLUs y4uTeIeM, MallMHHOEe OOydeHHEe | OTBETOB Ha BOIIPOCHI B XOJ€
JAHHBIX 0e3 yuuTens, 3aJada Perpeccud, | 00CYKJIEHUSI BBITOJIHEHHOTO

3ajaya  KiaccuuKaluM, 3ajada | JOMAIHero 3a/laHus, MpHu
KJIaCTepU3allHH; OUOIMOTEKU | BBITIOJHEHUHU 3aJaHui
pandas u matplotlib, dreHme | mpakTHYECKON PAOOTHI.
TaOIMYHBIX JTAHHBIX,
Ipaxmuueckas: npu
CTaTHUCTUYECKUE MOKa3aTeH,
0OCYXJIEHUH BBIITOIHEHHOTO
MIOCTPOCHUE JHarpamMmm
JIOMAIlTHETO ~ 3aJaHusl; MpH
bpoHTaIbHOM  oOmpoce U
Oecene, TpU  BBIIOJIHEHUU
3aJaHuN MPaKTUYECKOU
paboTHLI.
Kommynurxayuonnas: oTBeTbHI
Ha BOMPOCHI YUUTES,
ydyactue BO (DpOHTaIBLHOM
00CYXIeHUU npu
BBHITIOJTHEHUH 3a/IaHUH.
Pegnexcusnas: 3anonneHue
TucTa pediIeKkcuu B KOHIIE
ypoka

2.3. | bubmmorexu MammnaHoe oOyueHue ¢ yuuteneMm | Anarumuueckas: OTBETHl Ha
MAaIIMHHOTO u 0e3 yUUTEs, €ro | BOIPOCHI (aHaINU3 BOIIPOCOB U
00y4eHus MPEUMYIIIECTBA, TOCTAHOBKA IIEJH | MIOMCK OTBETOB) (PPOHTATHHOMN

W 3amad, aHaluM3  JaHHBIX, | Oecenpl; aHanmu3 rpaduxos
oOydaromiass ¥ TPEHUPOBOYHAS | MOJENen MAaIIMHHOTO
BBHIOOPKHM, 3aqadya  PEerpeccuu, | OOy4eHHUs] TPU BBITIOTHEHHUH
3amava kiaccupukanuu, Tectopas | 3ananus  «l[IpobGnembr B
U TPEHUPOBOYHAS  BBIOOpKA, | OOYUCHUH MOJACTIN.
nepeoOyueHre,  Hel000ydeHHe
peobyH ’ i > | Ilpakmuueckasi: TIOMCK

ONTUMAaJbHAs MOJENb, KpOCC-

OTBETOB Ha BOIIPOCHI
Banumanusa;, ouommoreka sklearn, .

bpoHTanpHON  Oecedapl U
dTambl ~ TOCTPOCHHUS  MOJIEIH

BONIPOCHl YUUTENST B XOHAE
ManiMHHOro o0yuenus Ha Python

ypoKa.

Kommynuxayuonnas:

ydyacTHe BO (PPOHTAIbHOI
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Oecene o Marepuaia
MPEIBIAYIIETO ypOKa,
ydacTue B OOCYXKICHHH IIPH

BBIIIOJIHEHUHM  33JaHusi B
MUKPOTPYIIIIE [0 aHaJIHu3y
rpadukoB MAITHHHOTO
00yUYCHUS.

Pegnexcusnasa: 3anonnenue
ucTa pedIeKCHH B KOHIIE

ypoka

2.4.

Jlunennas
perpeccus

MOHSTHE JIMHEHHON perpeccuu,
ueneBas  (QyHKUMS, JIMHEHHOE
ypaBHEHHE, TOMOCKEAACTUYHOCTD
JAaHHBIX; CO3/IaHHe  MOJENU
nuHeitHoU perpeccuu Ha Python c
oMol  OubauoTek  pandas,
numpy u sklearn

Ananumuueckasi: aHaIn3
paboTBl MOJACIH JIMHCHWHOU
perpeccuun (mon6op

KO3(DPUIMEHTOB JTMHEHHOTO
YpaBHEHHUsI C HECKOJbKMMHU
[IEPEMEHHBIMH); aHaIn3
3ajad, IPEJCTaBICHHbBIX
yuuTeneM, BbIOOp U3 HHUX
3aJla4 perpeccuu; 3ajlaHue Ha
aHanu3 rpa)uKoB U BBIOOD U3
HUX TOrO, KOTOPBIN
COOTBETCTBYET MOJIeNN
JIMHEWHOMN pErpecCcruy; aHalau3
TOYEYHBIX Tpaduka U BHIOOD
cpeau HUX Habopa JaHHBIX,
MOJIXOAANINX IS PEHICHUs
3aJla4uM JIMHEWHOM perpeccuy;

CO3JIaHKe MOJEIN
MalIMHHOTO OO0y4YeHHs Ha
Python.

Ipakxmuueckas: pelieHue
3aady = Ha  BBIOOp (M3
MIPE/ICTABICHHBIX  YUUTEJIEM

3a/a4) 3a/ad perpeccud; Ha
BbIOOp Habopa naHHBIX (IO
rpadukam), TOAXOASIINX IS
pelleHns 3aJauu JIMHEMHOMN
perpeccuu; Co3aaHue MOJIEIH

MallMHHOTO O0y4YeHHs Ha
Python - MOJeIb
npeACcKa3aHus LIEH Ha

KBapTUPbI, B 3aBUCUMOCTH OT
Pa3JIMUHBIX ITapaMETPOB.

Kommynuxayuonnas:
y4acTHe BO (PPOHTAILHOM
00CyX/IeHUU OCHOBHBIX
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BOTIPOCHI TEMbI - JIMHEWHas
byHKIHS u JTUHEHHOE
ypaBHEHHE, KOTOpBIC YXKe
U3yYaInCh B Kypce
MaTeMaTHKH;  00CYyXKICHUE
3aj1a4 10 TpaduKam.

Pegnexcusnas: 3amnonneHue
aucTa pediaekcuu B KOHIIE

ypoKa

2.5.

Henuneiinnie
3aBUCUMOCTH

Coznanue, oOydeHHEe M OLEHKA
MOJICTIM  JIMHEHHOH  perpeccuu,
BU3yaju3alus JaHHbIX Ha Python;
HEIMHEWHBIN (QYyHKIHNH, TpaduKu
GbyHKIMIA; MOJTMHOMHUAIILHOE
npeoOpa3oBaHKe JIMHEUHON
perpeccuu

Ananumuyeckas:  co3/laHue
MOJIEIU JIMHEHHON perpeccuu
HAa  OCHOBaHHMHM  IPOCTOM
TabIULBl € JaHHBIMH O
3apIuiatax COTPYIHUKOB,
HAXOJSIIUXCS Ha  Pa3HbIX
JOJIKHOCTSX; HarnucaHue
KOJa.

Ipakmuueckas: pelieHue
3ala4 Ha CO3JlaHUE MOJIEIN
JIMHEWHOM PETpeCcCuu, OTBETHI
Ha BOIIPOCHI YUHTEIA
(moBTOpEHUE Marepuaia
MaTeMaTHKH);  BBIIOJHEHHUE
3a/1aHus Ha
MOJIMHOMHUAIIBHYIO

perpeccuro, HalucaHue KoJa
JUISl TIpe/ICKa3aHusl 3HAYCHUS
HOBOU MOJIEJIBIO 51
IIOCTPOECHHE rpadukoB
MCXOJIHBIX JAHHBIX U MOJIENH.

Kommynukayuonnas:
ydyacTe BO (PpOHTAILHOM
OOCY)XJIEeHUH, OTBEThl  Ha
BOTIPOCHI YUUTEIIS.

Pegnexcusnas: 3anonneHue
aucTta pediaexkcuu B KOHIIE

ypoKa

2.6.

Knaccudukanus.
Jloructuueckast
perpeccust

Knaccudukanus, moructuyeckas
perpeccus, JIMHEWHBIN
KJacCU(PUKATOP, TUIIEPIUIOCKOCTD,
OuHapHas Knaccuukaus,
MYJIBTHKIIACCOBAS
Knaccuukanus;
ypaBHEHHE,
JIMHEMHOTO

JUHEWHOE
K02 (ppueHTsI
ypaBHEHUS,

Ananumuueckas.: TIOUCK
OTBETOB Ha  MpPOOJIEMHbBIE
BOIIPOCHI U PELICHUE 3a/1a4 Ha
JTane 2 ypoka;

Ilpakmuyeckas: OTBETHl Ha
BOINPOCHI, OA00p HPUMEPOB
3aj1a4 KJIacCH(pUKaLUHY;
OTBETHl Ha  NpOOJIEMHbIE
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PacIioyIoKEeHUE TOYKH
OTHOCHUTEIIHO TPSMOM, OTCTYI
0o0beKTa; co3maHue, OoOydyeHHUE M
OLICHKA MOJENIN JIOTUCTUYCCKOM
perpeccuun

BOIIPOCHl TpH  OOBSICHCHUH
HOBOT'O MaTepuaja; perieHue
3aJla4 Ha 3aKperjieHue HOBOTO
MaTepuaia o TeMme; y4acTHue
BO (poHTaIBLHON paboTe Ha
aTare 3 ypoka.

Kommynuxayuonnas:

ydacTue B 00CYKICHHH TecTa
U OCHOBHBIX IMOHSTHI TEMBI;
OTBETHI Ha BOIIPOCHI YUUTEIIS;

Pegnexcusnasa: 3anonnenue
ucTa pedIeKCHH B KOHIIE

ypoka

2.7.

Knaccudukanus.
Jlornctnueckas
perpeccust

Marpuna  ommOOK,  METPHUKH
KayecTBa JIOTUCTUYECKOM
perpeccuu, MOJIENb
JIOTUCTUYECKON  perpeccuu  Ha
Python

Ananumuueckas: TIOUCK
OTBETOB Ha BOIPOCHI YUUTEIIS
npu  OOCYKICHHH METPUK
KaJyecTBa JIOTHCTUYECKOM
perpeccuu; caMOCTOSITEIIBHOES
COCTaBJICHUE MOJICTIH
JIOTHCTUYECKOH  perpeccuu
Ut NpeCKa3aHus
BEPOSTHOCTH B OJIDKalIme
10 JeT UIIEMUYECKON
OoJie3HH cepama o
Pa3IMYHBIM IMPU3HAKAM.

Ilpakmuyeckasn: OTBETHl Ha
BOIIPOCHI YUUTEIIS;
CaMOCTOSATEIILHOE

COCTaBJICHUE MOJIETIH
JIOTUCTHYECKOW  PErpeccuu
JUIst NpeCKa3aHus
BEPOSTHOCTH B Ouympkaiiiime
10 JeT UIIEMUYECKON
OoJsie3Hn cepAala o

Pa3JIMUHbIM ITPpHU3HAKAM

Kommynuxayuonnas:

ydyacTe BO (PpOHTaIbHOM
00CYKIEHUHN METPHK
KadecTBa JIOTUCTHYECKOH
perpeccuu;

Pegnexcuenasa: 3anonnenue
nTucTa pedIIeKCHH B KOHIIE

ypoka
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2.8. | JepeBbs JlepeBo  pelieHHil,  ANEMEHTHI | Anarumuueckas:
peleHuit JIePEBbEB: KOPEHb, JIUCTbS;
.. | TOMCK OTBETOB HA BOIIPOCHI
riryOouHa nepeBa, KaJIHbIN
YUUTENs IPU O0CYKACHUH
NrOpUTM, aTpuOyT pa3OueHHS;
HOBOT'O THIIA AJITOPUTMA,
suTponmsi, (opmyna IllenHoHa,
. IIOMCK OTBETOB Ha
BEPOATHOCTb, Kputepuii Jkunu
pOoOJIEMHBIE BOIIPOCHI U
pelieHue 3aaa4
Ipaxmuueckas:
camocTosTeNnpHas paboTa ¢
JITOPUTMOM JIepeBa
peleHni
Kommynuxayuonnas:
ydactue BO GPOHTATHBHOM
00CYXKIICHUH.
Pegrexcusnas: 3anonnenue
nucTa pedIeKCHH B KOHIIE
ypoKa
2.9. | [Ipoekt MalIMHHOE O0yUYeHUe ¢ yuuTesneM, | Anarumuueckas: pyu BEIOOpe
«Pewmenue 3anaun | 3agaya kiaccupuKaluyd, METPUKHU | METOJOB PEIICHUS 3aJa4H
KJ1accu(UKaluu» | OLEHKU Ka4yecTBa
Ipakmuueckas: npu
KiaccuuKanuy; JTanbl
BBITIOJTHEHUH IPAKTUYECKOTO
pa3paboTKU MOJENId MAIIUHHOTO
3a/1aHusl IO CO3JJaHUIO
oOyueHus,  aHamu3  JaHHBIX,

co3JlaHue U 00y4YeHHe MOJETH,

orieHka 3G (HEeKTUBHOCTH pPabOTHI
MOJIeNH

MOJICTT MAIlTUHHOTO
oOyueHus

Pedghnexcuenas: npn
MOJIBEICHUU UTOTOB
BBINOJIHEHUS pabOTHl,
3aIl0JIHEHUS JIMCTa
pednexcun
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KAJIEHJAPHO-TEMATHYECKOE INTAHUPOBAHUE

Ne KounvecTBO 4acoB JIeKTPOHHBbIE NN (pPOBbIE
Tema ypoka
n/n oOpa3oBaTe/ibHbIE PeCcypChl
Moay.sb 1. OcHoBBI si3bIKa porpammupoBanusi Python (14 4)

1 OTanbl pelIeHHs 3a1a41 Ha KOMITBIOTEpE 2 https://resh.edu.ru/

2 Pemenue 3aga4 Ha KOMITbIOTEpE 2 https://xn--h1aafgkbnx.xn--plai/

3 Opnnomepnsle MaccuBbl B Python - crinckn. 2 https://xn--h1laafgkbnx.xn--plai/
Co3aHue CIMCKOB U BBIBOJI SJIEMEHTOB

4 CrnoBapu u ux onucanue. [Torck mo cnosapio 2 htps://resh.edu.ru/subject/

5 [TepeGop >meMeHTOB cioBapst 2 https://resh.edu.ru/subject/

6 2 https://xn--h1laafekbnx.xn--plai/
Pemenue 3agau ¢ MCMONIb30BAHUEM CIIHCKOB U
cioBapei

7 2 https://xn--h1aafgkbnx.xn--p1lai/
[ToBropenue. MroroBass pabGora "MaccuBel B
Python"

Mogayasb 2. Mamunnoe ooyuenue (20 4)
7 [ToHsATHE U BU/IBI MAIHHHOTO O0YYEHHUS] 2 https://xn--h1adlhdnlo2c.xn--plai/lessons/ai-
agents
8 AHa.TII/IS u Bﬂgyanngaunﬂ JaHHBIX 2 https://resh.edu.ru/subiect/
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Bubnuorexkn MammHHOTO 00yUeHUS

https://xn--h1adlhdnlo2c.xn--plai/lessons/

10 JIuneiinas perpeccust https://resh.edu.ru/subject/
11 Hennueiinple 3aBUCUMOCTH https://xn--h1adlhdnlo2c.xn--plai/lessons/
12 Knaccudukanus. Jloructudeckas perpeccust https://xn--h1adlhdnlo2c.xn--plai/lessons/
13 Knaccudukanus. Jloructuueckas perpeccust https://resh.edu.ru/subject/
14 JlepeBbs pelieHui https://resh.edu.ru/subject/
15 https://resh.edu.ru/subject/

[Ipoekt «Pemienne 3agaun knaccudukanum»
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Jnis peanuzanuu Kypca Ha OCHOBE HPOTPaMMbl HEOOXOIMMO HaU4YWe CIEAYIOIINX

mMexXHu4YecKux cpedcm@:

KOMIThIOTEpHOE pabodee MeCcTo y4uuTens, noakiatoueHHoe Kk cetu Murepuer (Wi-Fi
WJIH 110 KaOelto),

MPOEKIIMOHHOE O0OpYy/IOBaHUE WJIM MHTEPAKTUBHAS JIOCKA C BO3MOXXHOCTBIO
JIEMOHCTPALIMU ITPE3EHTALIN;

KOMITBIOTEPHI UM HOYTOYKH, PacojI0KEHHbIE B KOMIIBIOTEPHOM KJIacce, Te KaXK bl
YUEHUK paboTaeT ¢ yCcTpoiCcTBOM JINOO UHIUBUAYAIBHO, JINOO B Mapax;
KOMIIBIOTEPHl MM HOYTOYKM KaK Y4YalluXcsl, TaK W YYUTENs JIOJDKHBI OBITh Ha
onepanroHHbIX cuctemax Windows/MacOS;

TUIIOBOE TMPOTPaMMHOE oOOecliedeHue, MpHUMeHsieMoe 001Ie00pa3oBaTeIbHBIMU
OpraHu3alusIMu;

UHTEerpupoBaHHas cpena pazpadotku (IDE) nns s3pika mporpammupoBanus Python;
Jupyter Notebooks — cpena pa3zpaboTku, ams 3amycka (aitnos u3 marepuanos Y MK

C KOMIIBIOTCpa UJIN U3 00JIaYHOTO XpaHWJIMia.

Texauueckue TpedoBanus k [10

[K nmu HOyTOYK Ha 6a3e OC Windows, MacOS

Cucremusie TpeboBarus Windows Cucremurie TpeboBarms MacOS

e TIpomeccop Intel® Core Duo mi aHamOTHYHBIH €
gacrotoi 1,5 I'T1y unu BeIme e [Iponeccop Intel® Core Duo nim aHaIoTn4HBIH €

e 2/ATb onepaTuBHOM NaMSTH JJIsl CUCTEM I10]1

e OrmepanuonHas cuctemMa Windows 7 WK BbIIIIe e  OmnepanuonHas cuctema MacOS X 10.10 umm

BBIIIC

gactotod 1,5 I'T' mau BeIme

ynpasieHueM 32/64-6utHoit Windows e 1,5T'b oneparusHoii namsitu - [Iponeccop Intel®
Core Duo unu a"HajgorudHsii ¢ yacroroi 1,5 I'T'1g
WJIU BBIIIE
e 1,5TF onepatuBHO# mamMsTi

e Pazpemenue skpana 1024x768 unu 6ombire
e Hanuune UHTEpHET-COETUHEHUS

e Heo6xoanMo UCTIoNb30BaTh aKTyaIbHBIE BEPCHH OHOTO U3 cieayronux opaysepos: Edge, Chrome,

Safari, Firefox, Opera
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@DopMbI aTTECTALUU

Bce pasnmenbl mpeanosiaratoT BBITIOJIHEHHE M 3alUTy NPOCKTOB. IIpOeKTHI MO CBOCH
JMIAKTUYECKOW CYIIHOCTH HAlleJeHbl Ha (HOPMHUPOBAHHE CIOCOOHOCTEH, TMO3BOJISFOIIMX
3 PEeKTUBHO JACHCTBOBATh B PealbHON KU3HEHHOW cuTyanuu. O0aamasi MMH, yJaliuecss MOTyT
aaanTUupoBaTbCA K USMCHAIOIIHUMCA YCIIOBUAM, OPUCHTHUPOBATLCA B pa3HOO6pa3HBIX CUTyaluAiXx,
paboTaTh B KOMaH/IE.

[Tpu paboTe Haa IPOESKTOM MOSABIISETCS UCKIIOUUTEIbHAS BO3MOKHOCTh (DOPMHUPOBAHHUS Y
y4aluxcsi KOMIIETEHTHOCTH pa3pelieHusi mpobsieM (MOCKOJIbKY 00sI3aTeIbHBIM YCIOBHEM
peanu3aly MeTo/la IPOSKTOB B IIKOJIC SBJSCTCS PEIICHHE YYallluMCs COOCTBEHHBIX MPOOJIeM
CPEICTBAMU TMPOEKTa), a TaKKEe OCBOCHUE CIIOCOOOB JICATEIBHOCTH, COCTABJISIOLIMX
KOMMYHUKATHBHYIO U HH)OPMAITUOHHYIO KOMIIETEHTHOCTH.

[TpoeKThl SIBISAIOTCS MEXKIPEIMETHBIMH, B OTJIHYAE OT MOHOINPOEKTOB, YaCTHYHO
BBIMOJIHSFOTCS. BO BHEYPOYHOE BpPEeMs M 0] PYKOBOJCTBOM HECKOJBKHX CIICIHATHCTOB B
pa3NUYHBIX OO0JIACTSIX 3HAaHWA. Takue MPOeKTHl TpeOylT OYeHb KBaTH()UIMPOBAHHOMN
KOOpJMHAIIMM CO CTOPOHBI CHEIUAINCTOB U CIAKEHHOW pabOThl MHOIMX TBOPUYECKHUX I'PYII.
MexnpeaMeTHbIE POSKTH MOTYT OBbITh KaK HEOOJIBINNMH, 3aTPArkBaOIIMMH JBA-TPH MIPEIMETA,
TaK W HANpaBJICHHBIMH HA pEIICHHE JOCTATOYHO CJOXHBIX TMPoOJEeM, TpPeOyrOIUX

coJiepKaTeIbHOW UHTETPAIIM MHOTHUX 00JacTeil 3HaHuUS.



A

CIIMCOK JIMTEPATYPBI U DJIEKTPOHHBIX PECYPCOB

H.H.Cambuikuna, «I'otoBuMes k EI'D no uadopmaruke», yaeOHoe mocodue,
3JIEKTUBHBIN Kypc, u3a-Bo bunom, Mockaa, 2008r.

Caiit nadopmanmonHoi nogaepxku mo EI'D http://www.ege.ru/.

Caiit ®enepanbHOr0 HHCTUTYTA nenarorndeckux nusmepennii ®UIIHN http://www.fipi.ru
Carit PHOKOuMT http://ege.spb.ru/

OO6pazoBaTenbHBIN TOpTal http:/www.ege.edu.ru

Nutepuer-onmumnuana no nadopmaruke CII6I'YUTMO http://olymp.ifmo.ru
CBoOoanbIif (hOpyM IKCIIEPTOB Ha caiiTe www.ege.spbinform.ru
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