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MNoacHUTenbHaA 3anucka

Oo0mas xapakrepucTuka Kypca. Kypc «VckyccTBeHHBI HMHTEIIEKT (0a30BBIi
YPOBEHb)» JJI CpeaHeH IIKOJbl sABiseTcss 0a30BbIM B oOwiel nporpamMmme «VICKycCTBEHHBII
MHTEJUIEKT» JJIs1 00111e00pa30BaTeIbHbIX KO U IpeJHa3HAYeH JJIs IpernojjaBaHus B 9 Kilaccax.
OTOT KypC HampaBiIeH Ha MpoJoJDKeHHEe (OpMUPOBAHUS 3HAHUHM yYalMXCs CTapIIMX KJIACCOB O
CHCTEMax MCKYCCTBEHHOTO WHTEJUIEKTa KaK OJHOM M3 HaubOojee TNEPCHEKTUBHOM W
pa3BHBaroIeiics obacTeil HAay4HOr0 M TEXHOJIOIMYECKOro 3HaHus. MICKyCCTBEHHbIN MHTEIIEKT —
CTpaTernyecky Ba)kKHOE HampaBiieHHe, KoTopoe B HamumonampHol mporpamme «l{udposas
skoHOMHKa Poccuiickoit @enepanum» 0003HaU€HO B Ka4eCTBE OJHOW M3 CKBO3HBIX LU (POBBIX
TEXHOJIOTUH, 00ECIIeUnBaIOIUX YCKOPEHHOE Pa3BUTHE IPUOPUTETHBIX OTpacieil SKOHOMUKH U
conuanbHOi cdepsl. [Ipunsaras B 2019 r. HanuoHnanbHast crpaterus pa3BUTHsS UCKYCCTBEHHOI'O
MHTEJUIEKTa CTAaBUT 3aJa4d COBEPIICHCTBOBAHUS CHCTEMBl IIOATOTOBKM KagpoB B 3TOM
HaIlpaBJIEHUH, a TaKXKe pa3pabOTKU U BHEIPEHUs MOAYJIEH IO UCKYCCTBEHHOMY MHTEIUIEKTY B
oOpa3oBaTelIbHbIE TPOrpaMMbl BCEX YpPOBHEW, BKJIIOYas cpeaHee odmiee oOpa3oBanue. Ha
pellieHne NaHHOM 3a/1ayy U HAIIPaBJIEH HACTOSALIMMI KypC.

CTpyKTypHO JaHHBII Kypc BKJIIOYAET ABa B3aMMOCBA3aHHBIX MOIYJIS (pa3nena) MaccuBbl
B Python m Mammnnoe oOydenme. [lepBbiii Momynb (paszmen) CBsi3aH C aKTyajdu3alued u
JalbHEHIIMM pa3BUTHEM 3HAHUH M YMEHMIl 1O OCHOBaM IporpaMmMmupoBaHust Ha Python.
CdopmupoBaHHbIC y yYallMXCs 3HAHUS M YMEHHs IO 3TOMY MOIYIIO (paszaeny) OynyT B
JaJbHENIIEM MCIOJIb30BaHbl IIPU W3YYEHHH BTOPOro MOAyJsl (pas3ziena), OCBOEHHE KOTOPOro
HanpaBiIeHO Ha pa3BUTHE TMPEJCTaBICHUH O MHOrooOpasuu IOAXOJI0B B pa3paboTke
HCKYCCTBEHHOT O MHTEJUIEKTa, UX BO3MOXKHOCTSIX U OTpaHUYEHUSX; Ha (OpMUpOBaHUE 3HAHUH O
MAIIMHHOM OOYYEHHH U YMEHHH MPOEKTUPOBAHUS U PEAU3aI[H MOJIEIH MAIIMHHOTO 00yYeHHS
Ha Python. I1pu usyuenun 3tux moayien (pa3aenaoB) ydauyecst He TOIbKO y3HAIOT O clelnupuke
OCHOBHBIX 33Jlay MAIUIMHHOrO OOy4YeHMsl, HO U HayyaTcs BBIABIATH U (OPMYJIMPOBATh JaHHbIE
3aJ]aud B COOTBETCTBUM C PEAJIbHBIMU MOTPEOHOCTSMM B PA3JIMUHBIX cepax KU3HU YeTOBeKa.
OroMy Oyaer cnocoOCTBOBATH PELICHHE NMPAKTUKO-OPUEHTUPOBAHHBIX 3ajad, B TOM YHUCIE U
HEMOCPEICTBEHHO CBSI3aHHBIX CO LIKOJIbBHOM KU3HBIO, C U3YYEHUEM IPYIHX yUeOHbIX AU CLUILINH.
B xone ocBoeHust yueOHOro MaTepuaia Kypca y ydammxcsi opMHUpYyeTcsl yCTOHUMBBII MHTEpeC K
CHCTEMaM MCKYCCTBEHHOI'O MHTEJUIEKTA U 3aKJaJ(bIBaeTcs 0a3a sl MPOJOKEHUS UX U3yUEHHS B
paMKax BHEYPOUHOU JE€ATEIbHOCTH MM JIOMOJHUTEILHOr0 00pa3oBaHMs, UM caM0o00pa30BaHUs
B OTOM HAaIpPaBJIICHUM, HAIPUMEp, CaMOCTOATEIBHOIO OCBOCHHsI Kypca C HCIOJIb30BAaHUEM
00pa3oBaTeIbHBIX OHJIAWH PECypPCOB.

Kypc «MckyccTBeHHBIH UHTENIEKT» (0a30BBI) HOCHUT MEXIUCHUIUIMHAPHBIA U

KOMIUIEKCHBIN XapakTep. C 0gHON CTOPOHBI, B HEM CUHTE3UPYIOTCS 3HaHUS U YMEHHS ydalluxcs,



NOJYy4YEHHbIE MU HA YPOKaX MaTEeMAaTUKH, HHPOPMATUKH, GU3UKU, OMOJIOruH (pelieHne 3a1ad ¢
¢dbusnueckuM u/ wiaM OMoOJOruYecKuM cojaepkanueMm). C Ipyroil CTOpPOHBI, B CTPYKTYpe 3TOTO
Kypca OTYETIMBO BBIICNSIOTCS U TEOPETUUECKas M IpPaKTHUECKas COCTaBJSIOLIME. Ydaluecs
3HAKOMSITCSL C OOJACTIMH MPUMEHEHUS U 0a30BBIMU MOHATUSAMH Kypca, a B X0J€ AUIaKTHUECKUX
UTP U BBINOJIHEHUS IPAKTUUECKUX U IPOEKTHBIX 3alaHUM NOIy4at0T ONBIT AKTUBHOM, TBOPYECKOU
WHIUBUIYATbHOM, TPYIIIOBON U KOJJIEKTUBHON J1€ATE€IbHOCTH 110 OCMBICIEHUIO KIIIOUEBBIX 3a]a4
MaIIMHHOTO O0Yy4YeHHs M OCHOBHBIX IOAXOJOB B NPUMEHEHUU MAIIMHHOTO OOYYEHMS IS
CO3/1aHUS UHTENIEKTYaJIbHBIX CUCTEM.

Heap u 3anaum kypca «MckyccTBeHHBIH MHTEIEKT» (0a30Bblil). [[envio usyuenus
Kkypca «VckyccTBEeHHBIH MHTENIEKT» (0a30BbIN) ABISETCS Pa3BUTHE Yy YHalUXCA YCTOMUMBOIO
UHTEpeca K OCBOCHHUIO JaHHOM oOnacth 3HaHMM W (QOpMHUpPOBaHHE WPEACTABICHUS O
MHOTr000pa3uu MOAX0/A0B B pa3paboOTKe MCKYCCTBEHHOI'O MHTEUIEKTa, 00 MX BO3MOXKHOCTIX U
OrpaHUYEHMSIX, NpuoOpeTeHne 0a30BBIX 3HAHMM KM yMEHUH B cdepax HayKu O JAHHBIX,
MalIMHHOTO O0Yy4YeHHs U MHOrooOpasuu cdep HUX NpUMEHEHHs, a Takke (OopMHpPOBaHUE
u(GpOBO TPaMOTHOCTH, Pa3BUTHE KOMIIETEHIMH B 0O0JACTH HCKYCCTBEHHOTO HMHTEIUIEKTA,
BOCTpEOOBAaHHBIX Ha OTEUECTBEHHOM PBIHKE TPy/Ja C y4€TOM JMHAMHYHO Pa3BUBAIOIIEHCS Ceph
WUWN. 3a0auu kypca: popmupoBaHue y ydammxcs MpeACcTaBICHUNH 0 MHOTOOOPa3uHu MOAXOI0B B
pa3paboTKe HCKYCCTBEHHOI'O WHTEJUIEKTA, UX BO3MOXKHOCTSX MU OrpaHHYeHHsX (oOyueHue c
yuuteneM, oOyueHue Oe3 ydHmTens, HEHpOCEeTH); O MAIIMHHOM OOyYeHHH, cdepax ero
MpUMEHEHUs; TpUuodpeTeHre yMeHui mo pemeHuto 3agad MO (perpeccusi, kiaccupukanus,
KJIacTepu3alus), aHalIu3y JaHHBIX W BU3yalu3aluu (Ha s3blke mporpammupoBanHus Python c
ucrnonbp3zoBanueM oubmnorek Pandas, Matplotlib, NumPy, Seaborn); ymenuii npoektiupoBaTh u
pean30BbIBaTh MOJEIM MAIIMHHONO OOYy4Y€HHUs; pa3BUTHE KOMMYHUKAIIMOHHBIX HaBBIKOB,

yMeHu# paboThl B KOMaH 1€, CAMOCTOSITEIBHOW PabOThl U OPraHU3AIMOHHOMN KYJIbTYPHI.

LLeHHOCTHbIE OPUEHTUPbI COAEPMKaHNA Kypca «MCKYCCTBEHHBIM MHTeNNeKT» (6a308biit)

TexHOJIOrnu NCKYCCTBEHHOI O MHTEJUIEKTa IPOYHO BOLUIM B HAILY )KM3Hb U OYEBHUJIHO, YTO
C TEYEHHEM BPEMEHU CTENEHb JSTOr0 TMPOHUKHOBEHUS OyIeT JHIIb YBEIUYUBATHCS.
Hcnons30BaHre WHTEPHET-TIOUCKA, TOJOCOBBIX ITOMOIIHHUKOB, CEPBUCOB pPACIIO3HABAHUS
M300paKCHUM, OHJIAMH WP SBJIICTCS YaCThIO HAIlICH MOBCEMECTHOM /el CTBUTEIILHOCTH. 3a1aya

COCTOHUT B TOM, 4TOOBI IOMOYb yqyaleMycCd 3aHATh IO OTHOIICHUTIO K 9TUM TEXHOJIOTUAM IMO3ULIUTO



HE MTACCUBHOTI'O MOJIb30BATENS, @ AKTHBHOT'O TBOPIIA U CO3/aTEls, IOHUMAIOIIETO CYyTh TEXHOJIOT Hid
WCKYCCTBCHHOTO HHTEJUIEKTa M CIOCOOHOTO CO37aBaTh CBOW, OPUTHMHAIBHBIC pCIICHHS.
OLIGBI/II[HO, 4TO YK€ B Oy KamnIemM 6yI[yHICM OT TOI'0, HACKOJIbKO I'PaMOTHO BBIITYCKHUK HIKOJIbI
CMOKET KOHCTPYHPOBaTh COOCTBEHHYIO CPEIyY KU3HHU M MPOPECCUOHAIBHON JIeATEIbHOCTH, B TOM
YUCIIC, HHTCIpHPYsd B HEC TCXHOJIOIHMHM HCKYCCTBCHHOI'O HMHTCIIJIICKTA, 6YI[eT 3aBHUCETh €TI0
YCIENIHOCTh M KOHKYPEHTOCIOCOOHOCTh. [103TOMY CTOJIb BaXXHO OCBOCHHE TEXHOJOTHH
HCKYCCTBEHHOT'O MHTEIIEKTA, XOTs ObI U Ha 0A30BOM ypPOBHE.

Kypc «UWckyccTBeHHBIH MHTENIEKT» (0a30BBI)» OpPraHUYHO HHTETPUPYETCS C
IpeaMeTaMH, KOTOPbIE H3YYaroTCsl y4allMMHUCs CTapliedl WIKojbl. EcTecTBEeHHbIM 00 pa3oM
BBITVEIIUT UHTCTrpalya ¢ JUCHUIIIIMHAMUA HpeHMeTHOﬁ obiactn «MareMaTuka u I/IH(i)OpMaTI/IKa».
Pa3BuTHE JOrHYECcKOro M alropUTMUYECKOTrO MBIIUICHUS, OCYIIECTBIIEMOE Ha YPOKax MO ATHM
JUCLMILIIMHAM, CIIY>KUT 3a/1a4e (GOpMUpPOBAHUSI TPOYHOMN 0a3bl, Ha KOTOPOH B 1aJbHENUIIIEM MOXKET

MMPOUCXOAUTH CTAHOBJICHUC CIICIUAIMCTA 10 UCKYCCTBCHHOMY MHTCIIJICKTY.

MnaHupyemble pesynbTaTbl OCBOEHUA y4ebHOro Kypca

[IpenionaBanne kypca «VckyccTBeHHBIN HMHTEIUIEKT» (0a30BbIi) HampaBiIeHO Ha

AOCTUKECHUEC TPEX I'PYIII pE3YJIbTATOB - JUYHOCTHBIX, METAIIPEAMCETHEIX U IPCAMCTHBIX.

1-s rpynna: 1.1. dopMHUpOBaHUE y y4amerocs MHPOBO33PEHUS,
JIMYHOCTHBIE COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHUS HAYKU H
pe3yabTaThl oO1recTna.

1.2. CDOpMI/IpOBaHI/Ie Y ydamerocsa nHrepeca K 10CTUXKCHUAM HAYKH

U TEXHOJIOTHH B 0071aCTH HCKYCCTBCHHOI'O MHTCJIJICKTA

1.3. ®opmupoBaHUE y y4allerocsi yCTaHOBKH Ha OCMBICICHHOE U
Oe3omacHOe B3aMMOJIEHCTBHE C TEXHOJIOTMSIMU M YCTpOWCTBaMH,
pEIM30BaHHBIMM HAa OCHOBE IIPUHIMIIOB HCKYCCTBEHHOI'O

HNHTCIIJICKTA.

1.4. TIlpuoOpereHue  ombITa  TBOPUYECKOM  JIEATEIHLHOCTH,
ornuparoliencs Ha UCIOJIb30BaHUE COBPEMEHHBIX MH (POPMALIMOHHBIX

TeXHOHOFHfI, B TOM YHUCJIC UCKYCCTBCHHOI'O MHTCJIJICKTA.




1.5. ®opMupoBaHue y yyamerocss yCTAaHOBKH Ha COTPYAHHYECTBO U
KOMaHJIHYI0  paboTy TpU  PEIIEHUH  HMCCIIENOBATENbCKUX,

IpoOIEMHBIX U U300pETAaTENIbCKUX 3a1a4.

2-51 rpyrma:
MeTaInpeIMETHBIC

pe3yJIbTaTh

ITo3naBarenbHbie YY/I:

21. VYmenue pabotaTh C wuHPOpManMeH, aHAIM3UPOBATh H
CTPYKTYpUPOBAaTh IMOJTY4YEHHbIE 3HAHMUS U CHHTE3UPOBATh HOBBIE,

YCTaHaBJIMBATb NPUYHNHHO-CICICTBCHHBIC CBA3U.

2.2. YMmeHust OOBbSACHATD SIBJCHUS, POLECCHI, CBSI3U U OTHOILICHUS,
BBIABJISIEMBbIE B XOJIe II03HABAaTEIbHOM W HCCIEI0BATEIILCKOM

ACATCIIBHOCTH.

2.3. YMeHue JenaTh BBIBOJBI HA OCHOBE KPUTHYECKOI'O aHAJM3a
pa3HbIX  TOYEK 3pEHHUs, TMOATBEPXKAATb HMX  COOCTBEHHOM

apFYMeHTaHHeﬁ HJIM CaMOCTOSATCIIbHO IMOJIYUYCHHBIMHA JTaHHBIMMU.

2.4. YMeHue aHaIM3UPOBaTh/pedaeKcCupoBaTh OIMBIT UCCIECIOBAHUS
(TeopeTHyecKoro, SMIUPUYECKOr0) Ha OCHOBE IMPEIJIONKEHHON

CUTYyalllH, IOCTABJIECHHOMN LEJH;

2.5. YMeHHE CTpOHUTH pAaCCyXJECHHE HAa OCHOBE CpaBHEHHS

MPEAMETOB U SIBJICHUM.
PeryasaTusubie YY /I

2.6. YMeHne 00OCHOBBIBAThH II€JIEBbIE OPUEHTHPHI M MPUOPUTETHI

CChIJIKaMHU Ha ICHHOCTH, YKa3bIBas U 000CHOBBLIBas JIOTHUKY.

2.7. YMeHHe TIIaHUPOBATH HEOOXOJUMbIE IEHCTBUS B COOTBETCTBUU
¢ y4eOHOM M MO3HABATEILHOMN 3aJ]a4eil U COCTABJISATh AITOPUTM HX

BBITIOJIHCHHUA.

2.8. YMeHue onuchIBaTh CBOI OMBIT, 0POPMIISAS €ro A mepeaadn
JPYTHM JIFOJIIM B BUJIE TEXHOJIOTHH PEIICHUS MPAKTHYECKUX 3a/1a4

OIIPEACIICHHOrI O KJjiacca.

29. VYmeHue BbIOMpaTh M3 MPEUIOKEHHBIX BapuaHTOB U

CaMOCTOSITEIFHO ~ WCKaThb  CPEACTBAa/pecypChbl Uil  pelIeHUs




3a0a491/MOCTHKEHUS e B Xxome HUCCIIEN0BATEILCKON

JEATEILHOCTH.

2.10. YMeHue npuHUMATh PelieHHe B UTPOBOM 1 y4eOHOH cuTyanuu

N HECTH 3a HEIrO0 OTBECTCTBCHHOCTD.

KommynukaTruBHbie YY/]

2.11. YMmeHue B3aMO/1eH CTBOBATh B KOMaH/I€, YMEHUEM BCTYIATh B

JIMAJIOT ¥ BECTH €rO0.
2.12 Ymenue cob.1t01aTh HOPMBI IMyOJINYHON pedH,

periiaM€HT B MOHOJOIC HW JUCKYCCMU B COOTBCTCTBUH C

KOMMYHUKATHBHOU 3a/1a4eH.

2.13. YmeHue onpeaensTh CBOM JICUCTBUS U JICHCTBUS TaPTHEPOB

JJIA HpOI[yKTI/IBHOI\/'I KOMMYHHKAIUU.

2.14. VYmeHue npuxoauTh K KOHCEHCYCY B IMCKYCCUH UJIU

KOMaHJHOU paboTe.

3-1 rpymnmna.
[IpenmeTHbIE

pe3yabTaThI

3.1. HVmerp mpencraBieHus O MHOrooOpa3uu TOAXONOB B
pa3paboTKe HMCKYCCTBEHHOTO HMHTEIEKTa, WX BO3MOXHOCTAX U

OTpaHUYCHHSIX; O MAITMTHHOM 00Yy4eHHUH U cepax ero npuMeHEeHHST,

3.2. YMeTbh OOBACHATH PAa3HUILy MEXAY MAIIMHHBIM OOyYEHHEM C

yuuTeneM u 6e3 yauress.

3.3. BousBiate u QopmMynupoBaTh 3aJaud MAIIMHHOTO OO0y4YeHHS
JUId pasiu4HbIX c(ep >KU3HM 4YEeIOBEeKa U B COOTBETCTBUHM C

peasbHBIMU [TOTPEOHOCTIMH.

3.4. lMeTh nIpeCTaBICHUS O CO3aHUU MOJICNIN KJIaCCU(PUKALIUKA HA

cepsuce Teachable Machine.

3.5. UmMeTp npezacraBieHus 0 HEJOOOYUEHHBIX U MEepeodyydeHHbIX
MOJIENAX MAaIIMHHOIO OOy4Y€HUS, YMETb BBISBJSATH MPOOJIEMBI 1O
XapaKTepHbIM MpU3HAKaM U 3HaThb CHOCOOBI  OOpBOBI  C

nepeo0y4YeHrneM U Hel000ydeHnEeM MOIETICH.




3.6. [Toy4nTh MPaKTHYECKHUHA OIBIT TECTUPOBAHHS TOTOBOM MOJIEIN

MAIIMHHOTO 00y4YeHHUs

3.7. HNmerp mpencraBiieHUs O CYIIHOCTH pPa0OOTBI MOJEIH
JIOTHCTUYECKOW PErpecCHr W BO3MOXHOCTSAX €€ NMPHUMEHCHUS IS
KJIacCU(PUKAIUU 00BEKTOB; 00 MCIIOIB30BAHUH JIEPEBHEB PEIICHUN

B MAIIMHHOM O0y4EeHHH.

3.8. YMeTh co3nmaBaTh MOJAENM JIMHEHHOW perpeccuu Ha Python ¢

noMolpo 6ubnmotek pandas, numpy u sklearn

3.9. YMmeTh IMPOCKTUPOBATHL U PCAJIM30BbIBATH MOACIIUM MAIIMHHOI'O

oO0yuenuss Ha Python ¢ momomb0 MHCTPYMEHTOB OMOIMOTEKH

sklearn

YyebHO-TemaTn4yecKkn nnaH

Ne .. Ha3Banue pasaesia/Temsl KosmnuecrBo yacoB
OO6uree Teopus IpakTuka

1. OcHOBBI A3bIKA 14 7 7
nporpamMmmupoBanus Python

1.1. Otanbl  pelieHHsl 3aJadyd  Ha 2 1 1
KOMITBIOTEpE

1.2. Pemenue 3a1a4 Ha KOMITBIOTEPE 2 1 1

1.3. OpnnomepHbie MaccuBbl B Python - 2 1 1
cnucku. Co3aHue CHOUCKOB U
BBIBO/J] 3JIEMEHTOB

14. CrnoBapu u ux onucanue. ITouck 2 1 1
0 CIIOBApIO

15. [TepeGop areMeHTOB coBaps 2 1 1




1.6.

Pemenue
UCII0JIb30BAaHUEM
cioBapen

3aaa4
CIIMCKOB

C
u




1.7. [ToBTopenue. Toroas padora 2 1 1
"Maccussl B Python"

2. MammuHHOe 00yyeHune 20 12 8

2.1. ITousATHE W BUABLI MAILIMHHOIO 2 1 1
o0yueHust

2.2. AHanu3 ¥ BU3yaJiu3aius JaHHBIX 2 1 1

2.3. BbubGnuorexu MAaIlMHHOIO 2 1 1
o0yuyeHust

2.4. Jlunelinas perpeccus 2 1 1

2.5. Henuuelinbsie 3aBucHMOCTH 2 1 1

2.6. Knaccudukanus. Jloructuueckas 2 1 1
perpeccus

2.7. Knaccudukanus. Jloructuueckas 2 1 1
perpeccus

2.8. JlepeBbs pereHui 4 4

29 [Tpoekr «Pewenue 3a7a4ud 2 1 1
KJIACCH(PUKALTAN.
HUTOT'O 34 19 15

CoaeprkaHue Kypca

Moaynb (pazaen) 1. OcHoBbI A3bIKa NPOrpamMmmUpoBaHMa Python.

Tewma 1.1. DTansl pemienus 3aga4u Ha KomnbloTepe. JIMHEHHbIN anroput™, 6J10K-cXeMa.
Matrematrudeckue oneparopsl, orneparop npucBauBanus, pyukiuu print(), input(), float(). DTams:
pelIeHMs 3a7a4 Ha KoMITbioTepe. Mojieib, alroput™, opMainu3anus, JMHCHHBIA 1
Pa3BETBISIOLIMICS alTOPUTMBL. Y CJIOBHBIN onepaTtop B Python, moaHbIi ¥ HEemoJHbIH YCIIOBHBIC
OIIepaToOpBl.

Tema 1.2. Pemenue 3a1ay Ha komnbioTepe. [loBTOpeHre OCHOBHBIX Oa30BBIX MOHATHIA

Python, n3yueHnsIx panee.

Tema 1.3. OqHoMepHbIe MaccuBbI B Python - ciucku. Co3anue CiucKOB M BHIBOT

10



anemMeHToB. CITUCOK, MaCCHB, DJIEMEHTHI CITMCKA, MHJIEKC dJIeMeHTa criicka. MeTozs! .append u
.SOrt, MOJNIOXKUTENbHBIE U OTPULIATENIbHBIE HHEKChI, CPE3BI.

Tewma 1.4. CnoBapu u ux onucanue. [louck no ciaosapro. Cnucku, reHepanus ClucKoB,
CYMMHPOBaHHE 3JIEMEHTOB cnucka, GyHkmus len(), cinoxenue cnuckos. ClI0BapH, 37€MEHThI
CJIOBaps, KIIFOY ¥ 3HaY€HHUE, BBIBOJI 3JIEMEHTOB CJIOBAPS, MOMCK 3JIEMEHTOB B CJIOBAPE.

Tema 1.5. TTepebop snemenToB cinoBapsi. CioBaps, CIUCOK, ornepatopsl for u if, samement
clioBapsl, KJIt04, 3HaUeHue, nepedop ciaopaps Mo Kio4yam, epedop cioBaps Mo 3HaYSHUSIM,
Metonsbl .keys, .values, .items, onepatopsr for u if.

Tema 1.6. Pemenue 3a1a4u ¢ uCnosib30BaHUEM CIIUCKOB U ciioBapeil. Crucok, cpes,
MOJIOXKHUTEIIbHAS M OTPUIIATEIbHAS HHJICKCAIIMs JIEMEHTOB CITMCKa, MeTos .append. ['enepanus
crucka, onepatopsl for u if. CiioBapb, a1eMeHTHI clI0Baps, KJIIOYH U 3HAYEHUS, BIOKEHHBIE
CIIOBapH, METOx .items.

Tema 1.7. TToTopenue. torosas pabora «Maccusbl B Python». OCHOBHBIC TOHATHS
MOAYJIs 1: CIIMCKY U CIIOBAapW».

Moaynb (pasaen) 2. MalumHHoe oby4yeHue.

Tema 2.1. [ToHsATHE ¥ BUBI MAIIMHHOTO 00y4YeHHS. FICKYCCTBEHHBIN MHTEIICKT, ITOAXOI,
OCHOBaHHBIM Ha MpaBUJIaX, MaMHHOE o0yuenue. Mcropus passutus MU B urpax, chepbl
MIPUMEHCHUSI MAIIIMHHOTO 00y4eHus. O0ydeHue ¢ yauTeneM, oOydeHne 0e3 yauTels, 3a/1a4da
perpeccuu, 3a1a4a KjaacCu(pUKaINK, 33/1a9a KJIaCTePU3allin, OTOOP JAaHHBIX JIJIsI MO EIH
MalIMHHOTO 00y4YEeHHUS.

Tema 2.2. AHanu3 ¥ BU3yau3anus JaHHBIX. MallnHHOE 00YUYEeHHE C YIUTEIEM,
MaIuHHOE 00y4ueHue 0e3 yuuTels. 3aj1aua perpeccu, 3a1ada KiacCupuKainu, 3a/1a9a
kiaactepusaiuu. bubmmorexku pandas u matplotlib, ytenne TaOMHUHBIX TaHHBIX, CTATHCTUYECKHE
MOKa3aTeNH, TOCTPOCHUE THATPAMM.

Tewma 2.3. bubnmorexkn MammHHOTO 00y4eHusl. MalmHHOe 00yYeHHE ¢ yuuTeaeM u 0e3
yUYUTeIIs, ero mpeumyinecTBa. [loctaHOBKa [eN | 3a/1a4, aHAIN3 TaHHBIX, 0OyJaromas u
TPEHUPOBOYHAS BHIOOPKH, 3a71aua Perpeccu, 3a1aua KiaccupuKaluuu, TeCToBas 1
TPEHUPOBOYHAs BHIOOPKA, TepeodydyeHne, Henoo0yueHre, onTuManbHast MOAeIb, Kpocc-
Banuaanus. bubnuoreka sklearn, stanbl mocTpoenust Mozenu MaMHHOrO 00y4yeHus Ha Python.

Tema 2.4. Jluneitnas perpeccusi. [lonarue nuHeiiHoN perpeccuu, 1eieBas GyHKIuS,
JIMHEWHOE YpaBHEHHE, TOMOCKEIACTUYHOCTh JaHHBIX. COo3/1aHre MOJICNIH JIMHEHHOM perpeccuu

Ha Python ¢ momomipio 6ubmmorek pandas, numpy u sklearn.

11



Tema 2.5. Henmunetinbie 3apucumoctr. Co3nanue, o0ydeHHE U OIICHKA MOCIIN JTMHCHHOM
perpeccun. Busyanuzanus nansbix Ha Python. Henuneitnsiit pyHkuuu, rpaguku GyHKIMMA.
[TormmHOMHUaNBEHOE TPe0Opa3OBaHKE JTMHEHHOM PErPECCHH.

Tema 2.6. Knaccuduxanus. Jloructnueckas perpeccusi. Knaccudukaiys, Joructuyeckas
perpeccus, TMHEWHBIA Kiaccu(UKaTop, TUIIEPIIOCKOCTh, OMHApHAs Kilaccu pUKaIus,
MyJbTHKIaccoBas knaccudukanus. JInHeitHoe ypaBHeHHE, KO3 (DUITUEHTHI TMHEHHOT O
ypaBHEHHUS, PacHoJIOKEHNE TOUKH OTHOCUTEIILHO MPSMOi, OTCTyn oobekTa. Co3naHue,
o0y4yeHHe U OLIeHKa MOJIENIU JTOTUCTUYECKON perpeccui.

Tema 2.7. Knaccuduranus. Jloructuueckas perpeccus. Marpuia ommoOOoK, METPHKH
KauecTBa JIOTUCTUYECKON PErpeccuu, MoJIelb JOTUCTHUYECKOM perpeccuu Ha Python.

Tema 2.8. JlepeBbs pemiennii. Yacts 1. [lepeBo penieHni, 371eMEHTHI 1epEBbEB: KOPEHb,
JIMCThS; TTyOMHA E€peBa, )KaIHbIM aNropuT™, aTpudyT pa3dueHus; suTpomnus, Gpopmymna
IllenHOHa, BEpOSITHOCTD, KpUTEpUi J[KUHMU.

Tema 2.9. IlpoekT «Pemenune 3agaun knaccupuranumn». MammHHoe 00y4eHHe C
yuuTeneM, 3a1aua Kiaaccupukanui. MeTpuKky OILleHKH KauecTBa KiIacCH(PHUKALUU. DTaIlbl
pa3paboTKH MO MAITMHHOTO 00y4Y€eHUsl, aHAIN3 IaHHBIX, CO3JaHUE U 00yUEeHHE MOJIEIH,

orieHka 3P HEKTUBHOCTH PaOOTHI MOJIEIIH.
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TemaTtnyeckoe naaHUpOBaHWeE C onpeaenieHUem OCHOBHbIX BUA0B Y‘-l86HOI‘/'I AEeATe/IbHOCTHU

HaumeHoBanu Kpartkoe conep:xanue Buabl yueOHoit
€ TEMbI HEeATCIIBHOCTHU
1. Python
11. | Dranbl pemenust | JIuHeWHbIN alropuT™, OJI0K- Ananumuueckasi: aHam3
3a71a9u Ha | cXeMa, MaTeMaTHYEeCKHe JIBYOKCHUS OeCIIIOTHOT O
KOMITBIOTEpE OIIEPaTOPHI, OIIEPATOP aBTOMOOMJIS, aHaIM3
npucBauBaHus, GyHKIuH Print(), | anropurma JIBYDKCHUS
input(), float();aTamnsl pemeHus OecruIOTHOrO aBTOMOOMIIS;
3aJ]a4 Ha KOMITBIOTEpE, MOJIENb, aHalM3  JTaloB  pEIICHUS
aropuT™, (hopManuzanus, 3a1aun Ha JIBIDKEHHE
JMHEWHBIA U Pa3BeTBISIOIMICS 0ecruIOTHOr0 aBTOMOOHUJIS.
IOPHTMPL, YCJOBHBI Kommynuxayuonnas: OTBETHI
onepaTopo Python, VHOJIHBII/II/I Ha BOMPOCH! YUHTENA, B TOM
HETOJHBIN YCIOBHBIN OMEpaTop - Hpo6eMHELE
(oOcyxaenue 1o OJIOK-cXeme
ATANOB pELICHMs 33/Ja4dl Ha
[1K).
Ipaxmuyeckas: pelieHus
3a1aun Ha JIBYDKEHHE
OECITMIIOTHOI'0 aBTOMOOUIIS, B
TOM  4YHCJIE€  COCTaBIICHHE
QITOpUTMa, HAIMCAaHHUE KOJIa,
COCTaBJICHUE OIMCaHUS
KaXJOr0  dJTama  pelIeHus
3agaun Ha IIK (mo Omok-
cxemam)
Pegrexcugnas: 3amonHeHue
aucta pediaekcu B KOHIIE
ypoka
12. | Pemenue 3amau | [loBTOpeHME OCHOBHBIX 0a30BBIX | [Ipakmuueckas. mpe3eHTAIsS
Ha KOMITBIOTEpE nousTuii Python, n3y4eHHbIx BBIITOJTHEHHOTO  JIOMAIITHET O
panee 3aJlaHus; ydactue B
BUKTOpDUHE Ha TOBTOPEHHUE
6a30BbIx noHsATHI Python.
Pegrexcugnasn: 3amonHeHue
aiucTa pediaeKcud B KOHIIE
ypoka
1.3. | OgHoMepHbIC CHHcoK, MacCUB, DJICMEHTBI Ananumuueckasn: aHalM3 U
MaCCHUBBI B | CIHCKA, MHJEKC dJIEMEHTA KOMMEHTHPOBAHHE KaXJIOro
Python - cimcku. | crimcka, metozas: .append u .sort,
Cosnanue
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CIIICKOB
BEIBOJI
DJIEMEHTOB

TMMOJIOKUTCIIBHBIC U OTPHULATCIIbHBIC
HUHACKCHI, CPEC3bI

JJICMCHTA TECPMHHA
«CIIUCKHN», HAIIMCAHHUEC KOAA.

Ilpaxmuueckasi:
MporpaMMbl JIJIl XpaHEHUs U

HammnMcaHue

o0paboTku JTAHHBIX 00
OIICHKaX II0 HCTOPUU 3a
TEKYIIYIO YETBEPTh;
BBIMIOJIHEHWE  3aJaHUN B
Jupyter Notebook o

CO3JIaHUI0 CIHCKa subjects ¢
AJIEMEHTAMU.

Kommynuxayuonnas: OTBETHI
Ha BOIPOCHI yUUTEIS,
y4acTue B PYIIIOBOM
OOCYKICHHUH NPU 8bINOIHEHUU
3a0aHUIL.

Peghnexcusnas. 3anonnenue
micTa pediekcun B KOHILE

ypoka

14.

CrmoBapy # wux

OIHCaHHUE.
ITouck
CJI0BapIO

110

Cnucku, reHepanus
CYMMHPOBaHHE
ciircka, Gpyukmus len(), cioxenne
CITIUCKOB;  CJIOBapH, 3JEMEHTBHI
CIIOBaps, KIIFOY ¥ 3HAYCHUE, BHIBOJI
JNMIEMEHTOB  CJOBapsi,  IOUCK
AIIEMEHTOB B CJIOBape

CITMCKOB,
3JIEMEHTOB

IKxcnepmuasi:
B3aMMOITPOBEPKA
BBIITOJTHEHHBIX JIOMAIITHUX
3aJaHUH, IIOMCK OIIHOOK M UX
000CHOBaHME.

Ananumuuecxas.: aHaju3
BBIIIOJIH CHHBIX JTOMAaITHUX
3aJlaHHM; 3aJlaHui o
CO3/TaHUTO cioBapei c
3aJJaHHBIMU YCJIIOBUSMH.

Ilpakmuueckas: 00OCyXIeHUE

OMMOOK, JONYIICHHBIX B
BBITIOJIHEHHBIX JIOMaITHUX
3aJIJaHUSX; MPOCMOTP u
00CY)XJICHHE BHJICOPOJIUKA
«CnoBapuy;
CaMOCTOSITEIbHOE
BBIIOJHCHHE 3aJaHHM  Ha

cozmaHue cioBaps results c
npeaMeTaMu U 4YE€TBEPTHBIMU
OLIGHKaMU U cjoBaps s
HIOUCKa OT3bIBOB o
bmbMam; MIPOCMOTP
Buneoponuka «Ilo croBapro
MOXKHO OBICTPO HCKATh» H
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BBITIOJIHEHUE  3aJaHUs 110
BUJICOPOJIUKY.

KOMM_)/HMKCIZ/;MOHHCZ}Z.’ OTBCTHI

Ha BOIIPOCHI YUUTEII,
y4acTue B IPYIIOBOM
00CyXJIeHUU npu

BBITIOJTHEHUH 3aJaHUM.

Peghnexcuenas: 3anomnenune
micTa pediekcun B KOHITE

ypoka

15.

[Tepebop
DJICMECHTOB
croBapst

CrnoBaps, crucok, onepatops! for
u if, syneMmeHT croBaps, KIIOY,
3HaueHue, nepedoOp ciaoBaps IO
KJIIo4yaM, Imepedop cioBaps IO
3HaueHHsM,  MeTonbl  .keys,
.values, .items, onepatopsi for u if

Oxcnepmuas:
B3aHMOIIPOBEPKA
BBIMIOJIHEHHBIX  JIOMAIIHUX
3aaHUI

Ananumuuecxas: aHaIM3
BBINOJIHEHHBIX JOMAaIIHUX
3aaHuii  (aHamM3  Koja),
TIOMCK omMbOK M  HX
000CHOBaHHE.

Ilpaxmuueckas.: oOCYXICHHE
omMOOK, JIOMYUICHHBIX B
BBITTOJTHEHHBIX JIOMAIITHUX
3a7aHusIX (HamMCcaHue KOoja);
OpPOCMOTP U OOCYyXAEHHE
BHJICOMHCTPYKIIH c
aHAJIM30M MIPUMEPOB
«ITepebop AJIEMEHTOB
CJIOBaps»; CaMOCTOSITEIHLHOE
BBITIOJTHCHHUE 3aJaHul;
BBIITOJIHEHNWE  3aJaHUi  Ha
npuMeHeHue MetonoB Kkeys,
.values, .items; BBIIOJHCHUE
IPaKTUYECKOM  paboThl B
rpymnmne (1Ba 3agaHus).

Kommynuxayuonnas: oTBeTHI
Ha BOMPOCHI yUUTeNs,
ydyacTueé BO  (PPOHTAIBHOM
Oecene (yTOuHEHHE MOHATUI
CKITFOUY, «3HAUCHHEY,
«QIIEMEHT CIIOBaps», a TaKKe
BBISIBJICHUE OTJIMYUN CIIOBaps
U CIHCKA) M TPYyHIOBOM
00CyX/IeHUU npu
BBITIOJIHEHUH 3aJaHUM.
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Pegrexcuenas: 3anoHenne
micTa pediekcun B KOHILE

ypoka

16. | Pemenue3amauc | Crnucok, cpes, MOJOXKHUTEIbHAS U | AHanumuyeckas npu
HCIOJIb30BAHUE oTpullaTeIbHas MHJIEKCAlMsl | BBIIOJHEHUU 3aJlaHUi
M CHI/ISKOB U | DJEMEHTOB CIIHCKa, METOJ Ipaxmuvecxas pu
cioBapeit .append, TEHEpALUA  CIHCK, | 0 -~ W BCEX saxanmii
omeparopel for u if;, cnoBaps, (MHMBHYATbHO " 5
JJIEMEHTBl ~ CJIOBaps, KIIOYH U MHKpOrpyTINax).
3HAauYeHHs, BJIOKEHHBIE CIIOBApH,
MeTOJ .items Kommynuxayuonnas: OTBETHI
Ha BOIIPOCHI YUUTEIs,
ydyacTue BO (DPOHTAIBLHOM
ornpoce u PYIIIOBOM
00CyX/1IeHUU npu
BBITIOJIHEHUH 3aJJaHUM.
Pegpnexcusnas. 3anonnenue
nucta pediekcuu B KOHIIE
ypoka
1.7. | UroroBas [Tonstusa no kypcy «MaccuBsl B | Anarumuueckas IpH
pabora Python: cniucku u croBapu» BBITIOJTHEHU T 3a/IaHul
"MaccuBsl B HUTOTOBOM KOHTPOJILHOM
Python" paboTHI.
Ilpaxmuueckas npu
BBITIOJTHEHU N 3aJaHui
WUTOTOBOM KOHTPOJIbHOM
paboTHI.
Pedghnexcuenasa: 3anontenue
aucTa pedeKCHu B KOHIIE
ypoka
2. MamuHHoe 00yueHnue
21. | Ioustue u Buasl | VICKycCTBEHHBIIM UHTEIIEKT, | Ananumuyeckas npu
MAIIMHHOTO MOJIX O/, OCHOBaHHBIN Ha | CPaBHUTEJIbHOM aHaJn3e
o0yueHus MpaBWJIaX, MalIMHHOE OOYYeHHeE, | MOJXO0B: o0yueHue ¢

ucropusi pazputus MM B wurpax,
chepsl TPUMEHEHUS MAITUHHOTO
oOyueHusi; OOy4EeHHUE C YUUTEIIEM,
oOyueHue O€3 yduTeNs, 3axada

perpeccun, 3ajada
KJacCuUKAINH, 3amaqya
KIIaCcTepu3aluu, OTOOp JIaHHBIX
ISt MOJIENHN MalIMHHOTO
00y4eHHUs

yauteneM ©u oOydeHue 0Oe3
YUUTENs, TPH OTBETaX Ha
BONPOCHI M (POHTAIHLHOM
00CY)XJICHMM BOITPOCOB IO
NIPE3CHTAIIH.

Ilpakmuueckas npu
BBITIOJTHEHU N 3aJaHHi
MPaKTUYECKOM pabOTHI.
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KOMMyHMKaL;MOHHaﬂ.' OTBECThI

Ha BOIIPOCHI YUUTEIS,
ydacThe BO (POHTAILHOM
00CyX/IeHUU npu

BBIIIOJIHEHUH 3aJaHUH.

Peghnexcuenasn: 3anonHeHune
mucta pediaeKkcud B KOHIIE

ypoKa

2.2. | Anamus MammvnHOe o0yueHue ¢ | Ananumuueckas: TpU TOUCKE
BU3YaIHU3alus yuuTeNeM, MallMHHOe OOydeHHE | OTBETOB Ha BOIPOCHI B XOZE
AaHHBIX 0e3 yuuTelns, 3aJada PErpeccuu, | OOCYKICHHUS BBIMOIHEHHOTO

3amaya  Kiaccu(uKaluy, 3a7ada | JOMAalIHEro 3alaHus, IpH
KJIacTepU3alnu; OuOIMOTEKN | BBHITOTHEHUU 3a/laHul
pandas u matplotlib, ureHue | mpakTUUecKOl pabOTHI.
TaOJIMIHBIX JAHHBIX,
Ilpaxkmuueckas: npu
CTaTUCTHYECKUE IoKa3aTely,
OOCYXXIEHHH BBIMOJIHEHHOTO
MOCTPOEHUE AUArpaMM
JIOMAalIHEero 3aJaHusi; IpU
bpoHTaILHOM  ompoce U
Oecege, TpU BBINOJIHEHUU
3a/1aHAN IIPAKTUYECKON
paboTHI.
Kommynuxkayuonnas: OTBETHI
Ha BOMPOCHI YUUTEINA,
ydyacTie BO (DpOHTAJIHLHOM
00CyX/IeHUU npu
BBIIIOJIHEHUH 3aJJaHUM.
Pegrexcuenasn: 3amnonHeHue
miucta pediaekcud B KOHIIE
ypoka

2.3. | bubauoreku MaimHHOe o0yueHue ¢ yuuTteneM | Ananumuyeckas: OTBETbl Ha
MAIIMHHOIO u 0e3 YUHUTENS, €ro | BOIPOCHI (aHAIU3 BOIPOCOB U
o0yueHus MPEUMYIIECTBA, TOCTAHOBKA IEJIM | TOMCK OTBETOB) (POHTAIBLHOM

M 3aJad4, aHaIM3  JaHHBIX, | Oeceibl; aHanmu3 TpauKoOB
oOyyaroniass M TPEHUPOBOYHAS | MOJENeH MAaIIMHHOTO
BBHIOOpKH, 3a7adya  perpeccuu, | 00yuyeHus MpH BbINOJHEHUH
3ajaya Kinaccuukanuu, Tecropas | 3amanus  «lIpobiembr B
U TPEeHUpPOBOYHAs  BBIOOpPKaA, | OOyUYEHUU MOJEIMN».
nepeoOydeHne Hexoo0ydeHune
peoby ’ Y > | Hpaxmuueckas: TIOMCK
ONTUMaJIbHAsl MOJEIb, Kpocc-

OTBETOB Ha BONPOCHI
Banupanus, OmOimorteka sklearn, N

dpoHTanmpHOM  Oecenbl |
3Tambl  TMOCTPOSHHUS  MOEIH

BOIIPOCHI yYUTENs B XOJAE
MaImHHOro 06yueHus Ha Python

ypoKa.

Kommynuxayuonnas:

ydyacTe BO  (ppoHTaIBHOU
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Oecene o Marepuana
PEABIAYIIETO ypOKa;
y4acTHe B OOCYXJICHHUH IpU

BBINIOJIHCHUH ~ 33JIaHUS B
MUKPOT'PYIIIIE IO aHaJHu3y
rpaduKoB MaIMHHOTO
0o0ydeHUs.

Peghnexcuenas: 3anomnenune
micTa pediekcun B KOHILE

ypoKa

24.

JInnerinas
perpeccus

MIOHATHE JIMHEHHOM perpeccuy,

neneBass  (QyHKOMA, JUHEHHOE
YpaBHEHHE, IOMOCKEAACTUYHOCTD
JAHHBIX; co3zaHue MOJENIN

JIuHeHHoM perpeccun Ha Python c
nmomoiplo  OubmmoTexk  pandas,
numpy u sklearn

Ananumuueckas: aHam3
paboThl MOJENU JUHEWHOI
perpeccuu (mox6op
KO3 ((DUIIMEHTOB  JIMHEHHOT O
YpaBHEHUSI C HECKOJBKUMHU
NEPEMEHHBIMH ); aHam3
3ajad, MpeJICTaBICHHBIX
yUUTENIEM, BBIOOpP H3 HHX
3aJa4 perpeccuu; 3ajaHue Ha
aHaju3 rpaMKoOB M BHIOOP M3
HUX TOroO, KOTOPBIN
COOTBETCTBYET MOJIENTN
JIMHENHON perpeccuu; aHaaus
TOYEUHBIX rpaduka U BHIOOD
cpeau HUX Habopa JaHHBIX,
HOAXOMALIMX JJISl  PEeIICHUs
3a/la4yl JMHEHHOW perpeccuy;

CO37aHue MOIEIH
MAIIMHHOTO  OOy4YeHHs Ha
Python.

Ilpaxmuueckas: pernieHue
3ajjay = Ha  BbIOOp (M3
NPE/ICTABJICHHBIX  YYHUTEIEM

3a/a4) 3aJad perpeccud; Ha
BBIOOp Habopa JaHHBIX (IO
rpadukam), MOAXOASIIUX IS
peuieHusd 3aJa4yd  JIMHEUHOU
perpeccuu; Co3aaHue MOJEIH

MAaIlMHHOTO  OOy4YeHUs Ha
Python - MOJICITb
IpeCKa3aHus IeH Ha

KBapTUPBL, B 3aBUCUMOCTH OT
pa3IM4YHbIX IAPAMETPOB.

Kommynuxayuonnas:
ydyacTue BO (DpOHTAIHLHOM
00CyXJIeHUU OCHOBHBIX
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BONPOCBI TEMBbI - JIMHEHAas

byHKIUSA u JMHEHHOE
ypaBHEHUE, KOTOpbIE YK€
U3yYaJHCh B Kypce
MaTeMaTUKH,  OOCYXICHHE

3a/1a4 1o rpaduKam.

Pegrexcuenasn: 3amonHeHue
nucta pediaeKcur B KOHIIE

ypoKa

2.5.

Hemmnelinrie
3aBUCUMOCTH

Co3nanue, oOydyeHHUE H OIICHKA
MOJE€NU JIMHEWHOM perpeccuy,
BU3yaJM3allysl JaHHbIX Ha Python;
HETMHEHHBIA (QYHKIUU, TpapuKu
GbyHKIMI; MOJIMHOMHUAIBHOE
npeodpazoBaHme JTUHENHOM
perpeccuu

Ananumuueckas: — CO3JIaHUE
MOZIENH JINHENHON perpeccuu
Ha  OCHOBAaHHHM  IPOCTOU
TaOMUIBI € JaHHBIMH O
3apruiaTax COTPY/HHKOB,
HaxXOJSIIMXCS Ha  Pa3HBIX
JOJDKHOCTSX; HaIMCaHue
KOZA.

Ilpaxmuueckas.: peleHue
3a/lay Ha CO3JaHUuE MOJEIH
JIMHENHON PEerpeccuu, OTBETHI
Ha BOITPOCHI YUUTENSA
(moBTOpEHME Marepuana
MaTe€MaTUKH);  BBIOJIHEHUE
3a/1aHHUS Ha
MOJIMTHOMHAJIbHYO
pPErpeCCHI0, HalMCaHUE KOJa
JUISL TPEACKa3aHus 3HAUCHUS
HOBOU MOJIEJIBIO 51
IIOCTPOEHUE rpaukoB
MCXOJIHBIX TAHHBIX U MOJIEIIH.

Kommynukayuonnas:
ydyacTMe BO (DpOHTAIBLHOM
oOCy>XJIeHUM, OTBEThl  Ha
BOIPOCHI yUUTEIIS.

Pegpnexcusnas: 3anosHeHue
mucta pediaekcud B KOHIIE

ypoka

2.6.

Knaccudukanms.
Jloructuueckas
perpeccus

Knaccudukanus, JoruacTuieckas
perpeccus, JIMHEWHBIN
KJIAaCCU (PUKATOP, TUTIEPILIOCKOCTb,

OuHapHas KJIaCCH(pUKALIHS,
MYJIBTHKIIACCOBasI

KJIacCHU(UKATIHS; JTMHEHHOE
ypaBHEHHE, k03 putmeHTH
JIMHEWHOTr O ypaBHEHUS,

Ananumuueckas: HOMCK
OTBETOB Ha  MpoOJIEMHBIE
BOIPOCHI U pelLIeHHE 3a/1a4 Ha
JTarne 2 ypoka;

Ilpakmuueckasi: OTBETHl Ha
BOIIPOCHI, MOAOOpP MPUMEPOB
3a7a4 KJIAaCCH(PUKALIHH;
OTBETHI Ha  MPOOJEMHBIC
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pacIoioKeHue TOYKH
OTHOCHTEIBHO TMPSMOH, OTCTYI
o0BbeKTa; co3JaHue, OOyYeHHUE H
OIlCHKAa MOZEIH JIOTHUCTHYCCKOMN
perpeccun

BONPOCHl IpU  OOBSICHEHUU
HOBOI'O MaTepuaja; pelieHue
3aJa4 Ha 3aKperjIeHne HOBOIO
MaTepuaia 1o TeMe; ydacTue
BO (poHTanbHOM paboTe Ha
aTtare 3 ypoka.

Kommynuxayuonnas:

y4dacTue B 00CyX/IeHUH TecTa
U OCHOBHBIX TOHSTHH TEMBI;
OTBETHI Ha BOIIPOCHI YUHTEIIS;

Pecgnexcugnas: 3an101HeHNE
aucTa pedeKCu B KOHIIE

ypOKa

2.7.

Knaccudukanms.
Jlorucrtnueckas
perpeccus

Martpunia  OommOOK,  METPHUKHU
KadyeCTBa JIOTUCTUYECKOU
perpeccuu, MOJIEINb
JIOTUCTUYECKOM perpeccuun Ha
Python

Ananumuyeckas:
OTBETOB Ha BOIPOCHI YUUTESA
opu  0OCYXIEHUU METPUK
KauecTBa JIOTU CTUY €CKOI
perpeccuu; caMOCTOSITEIbHOE
COCTaBJIEHUE MOJIEH
JIOTUCTUYECKON  PErpeccuu
Uit MpesicKa3aHus
BEPOSITHOCTA B Oipkaiiiime
10 JeT WIIEMUYECKOU
Oomne3nu cepaua o
Pa3TUYHBIM MTPU3HAKAM.

ITOUCK

Ilpakmuueckas: OTBETHI HA
BOIIPOCHI YUUTEIIS,
CaMOCTOSITCIEHOC
COCTaBIICHHE
JIOTH CTUYECKOU
Jini b
BEPOSITHOCTU B Omipkaifiime
10 JIeT HIIEMUYECKOMN
0omne3Hu cepaua o
Pa3IMYHBIM MMPU3HAKAM

MOJIENN
perpeccuu
IpeacKa3aHus

Kommynuxayuonnas:

ydyacTue BO (DPOHTAIBLHOM
00CY)KIEeHU U METPUK
KadecTBa JIOTUCTHYECKOM
perpeccuu;

Pegrexcuenas: 3anoHeHune
nucta pedIiekcuu B KOHIIE

ypoKa
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2.8. | JlepeBbs JlepeBo  pemieHu#,  3IEMEHTHI | Ananumuyeckas:
perieHui JICPEBHEB: KOpEHb,  JIHCTBS;
. | TIOMCK OTBETOB Ha BOMPOCHI
ryonHa JepeBa, JKaIHBIN
YUUTENS IPU 00CYKICHUU
aNropuT™M, aTpudyT pazOueHwus;
HOBOT'O THIIa AT OPHTMA,
sHTponus, ¢opmyna IllenHoHa,
. TIOMCK OTBETOB Ha
BEPOSATHOCTb, KpUTEpUil JXKUHU
poOJIeMHBIE BOIIPOCHI U
pelieHne 3aaa4y
IIpaxkmuueckasi:
caMoCToOsITeNIbHas paboTa ¢
AITOPUTMOM JIepeBa
peleHn i
Kommynuxayuonnas:
ydacTue BO (pOHTAIBHOM
00CyXIeHUH.
Peghnexcusnas. 3anonnenue
micTa pediekcun B KOHILE
ypoka
29. | IIpoekt MaIIMHHOE O0YYCHHE C YUHTENIeM, | AHaiumuyeckas: Py BBIOOpE
«Pemenue 3anaun | 3amava KiaccuGUKauu, METPUKH | METOJIOB PEIICHHS 3a7auu
KJIACCU(UKALUN» | OLIEHKH KayecTBa
Ipaxmuueckas: npu
KJIAaCCU(UKALIHH, 3Tanbl
BBINOJTHEHUH MTPAKTUYECKOTO
pa3paboTKK MOJENN MAaIIHHHOTO
3aaHusl IO CO3JJaHHIO
oOydeHHs,  aHaIM3  JIaHHBIX,

Co3JlaHHe M 00y4YeHUEe MOJIEIIH,

olieHKa 3(P¢eKTUBHOCTU PabOTHI
MOJIENTU

MOJIEITH MAaITHHHOTO
o0yueHus

Pegrexcuenas: npn
MIO/IBEJICHUH UTOTOB
BBITIOJTH €HUSI paOOTHI,
3aI10JTH CHHS JIUCTA
pedekcuu
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KAJIEHOAPHO-TEMATUYECKOE NNTAHUPOBAHUE

Ne KouunyecTBo yacoB Jara DJieKTPpOHHbIEe HU(poOBbIE
Tema ypoka
n/n H3y4yeHust o0pa3oBarejibHbIE PecypChl
Monayas 1. OcHoBBI si3bIKa nporpaMmmupoBanus Python (14 u)
1 Oranel pelieHus 3a1a4uu Ha KOMIIbIOTEpe 2 https://resh.edu.ru/subject/38/
2 Dransl pelIeHus 3a/1a4u Ha KOMITBIOTepe
3 Pemenue 3a1a4 Ha KOMIIBIOTEPE 2 https://resh.edu.ru/subject/38/
4 Pemenue 3a/1a4 Ha KOMITBIOTEPE
5 OnHomepubie MaccuBbl B Python - couckm. | 2 https://resh.edu.ru/subject/38/
Co3aHue CIIUCKOB U BBIBOJI 2JICMCHTOB
6 OpHomepHble MaccuBbl B Python - crmckm.
Co3maHue CIIUCKOB U BBIBOJ] JICMEHTOB
7 Crnosapy u ux onucanue. [ToMCK 110 cIoBapio 2 https://resh.edu.ru/subject/38/
8 CrnoBapu u ux onucanue. [Torck mo croBapro
9 [TepeGop 21eMEHTOB ClloBaps 2 https://resh.edu.ru/subject/38/
10 [Tepebop >1eMeHTOB CloBapst
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11 2 https://resh.edu.ru/subject/38/
Pemenue 3a1a4 ¢ MCNOJIb30BAaHUEM CIIUCKOB U
cioBapen
12
Pemenue 3a1a4 ¢ MCMOIb30BaHUEM CIIUCKOB U
croBapen
13 " 2
IToBTOpenue. MTorosast padora "Maccusel B
Python™
14 "
[ToBTOopenue. toroBas pabora "MaccuBbl B
Python"
Moayan 2. Mammunoe ooyyenue (20 )
15 [ToHsATHE ¥ BUJIBI MAITMHHOT'O O0yYCHUS 2 https://resh.edu.ru/subject/38/
16 [ToHsATHE ¥ BUJIBI MAIIMHHOTO OOYYEHUS
17 AHaJM3 U BU3yan3alus JaHHbIX 2 https://resh.edu.ru/subject/38/
18

AHanu3 ¥ BU3yaJau3anus JaHHBIX
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19

bubnmmoTexu MammHHOT 0 00yYESHHUS

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

20 bubnmmroTexu MammHHOT 0 00yYEeHHUST

21 Jluneitnas perpeccust https://resh.edu.ru/subject/38/

22 JluneiiHas perpeccus

23 HenuHelHbIE 3aBUCHMOCTH https://resh.edu.ru/subject/38/

24 Henuneiinbie 3aBUCUMOCTH

25 Knaccupukanus. JIorucTHIeCcKast perpeccus https://resh.edu.ru/subject/38/

26 Knaccudukarus. Jloructuueckas perpeccus

27 Knaccupukanus. JIOrMCTHYIECKast PErPeCcCHs https://resh.edu.ru/subject/38/

28 Krnaccuduxanus. Jloructuueckas perpeccust

29 JlepeBbs pemeHuii https://resh.edu.ru/subject/38/
HepeBbs pereHuii

30
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31

JlepeBbs pelieHui

32 JlepeBbs perueHuii
33 IIpoexT «Pemenne 3a1auu KIaccuGUKaLum» https://resh.edu.ru/subject/38/
34

[TpoexT «Pemenue 3a1aun KiaccupUKaum»
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Jlnsg peanus3any Kypca Ha OCHOBE MPOrpaMMbl HEOOXOAMMO HaJM4YUE CIEAYIOIINUX

mexHU4ecKux cpedocms:

e KOMIIBIOTEPHOE pabouee MECTO y4duTels, nmoakmouennoe k cetn Murepuer (Wi-Fi
WJIH TI0 Ka0eJo),

e TIPOCKIMOHHOE OOOpYJOBAaHHE WM WHTEPAKTHBHAs JIOCKA C BO3MOXXHOCTBIO
JIEMOHCTpALUK MPE3CHTAIU;

e KOMITBIOTEPHI HIIK HOYTOYKH, PACIIOIOKEHHBIC B KOMITBIOTEPHOM KJIACCE, T1€ KaXK bl
YYEHHUK pabOTaeT ¢ yCTpOUCTBOM JIMOO MHAMBHIYyaJIbHO, THOO B Mapax;

e KOMITBIOTEPBI MM HOYTOYKH KaK YYaIluXcsi, TAK U YIUTENS JODKHBI OBITh Ha
orepalnoHHbIX cucremMax Windows/MacOS;

e THUIIOBOE TPOrpaMMHOE OOEcIeueHHne, MpHMEHseMoe 00IIe00pa3oBaTeIbHBIMU
OpraHHU3aIUsIMH,

e HMHTErpupoBaHHas cpena paspaborku (IDE) nis si3p1ka nporpammupoBanus Python;

e Jupyter Notebooks — cpena pa3pabotku, s 3amycka ¢aiiao u3 marepuaioB Y MK

C KOMIIBIOTEpA UM U3 00JaYHOI'0 XPAHUIIMILA.

Texnuueckue TpedoBanus k [10

IK wnu HoyTOyK Ha 6a3e OC Windows, MacOS

Cucremusie tpeGoanus Windows Cucremusie tpebosanmst MacOS

e  Oneparonnas cucrema Windows 7 wiu Beliie e  OmnepanmonHas cucrema MacOS X 10.10 mwm

. BBIIIIC
e TIpomeccop Intel® Core Duo nmu aHamoruyHbI#H ¢

yactotoi 1,5 I'T1 win BeIie e Tlporieccop Intel® Core Duo wiu aHaiOrHYHBI#H C

. gactoroi 1,5 I'T'i1 mnu BeITIIE
e 2/ATb onepaTHBHON MaMSTH IS CUCTEM T10]T

yrpasieHueM 32/64-6utnoit Windows e 151G oneparuBHOit mamsTu - [Ipoueccop Intel®
Core Duo wim ananornunsiii ¢ yacroroit 1,5 I'T'L
MW BBIIIE

e 1 5Tb oneparuBHOil naMsTr

o Paspemenue sxpana 1024X768 wim Gonbire
e Hanuumne uHTEpHET-COENMHEHUS

e Heo6xoamnMo KCIIoNIB30BaTh aKTyalbHBIE BEPCHH OJHOTO U3 Cleayomux opaysepos: Edge, Chrome,

Safari, Firefox, Opera
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®dopmbl aTTECTaUMM

Bce pazgens! npeinonaratoT BITOJHEHNE U 3aLUTY OPOEKTOB. [IpoeKkThl Mo cBOEH
JTUAKTAYECKON CYIIHOCTH HaleJeHbl Ha (OpMUpPOBAHUE CITOCOOHOCTEH, MO3BOJISIFOIIUX
3¢ (dEeKTUBHO NIeHCTBOBATh B PealbHOM XKM3HEHHOW cuTyanuu. O0namas MMM, ydauiuecs
MOTYT aJalTHPOBATHCS K U3MEHSIOIIUMCSI YCIIOBUSIM, OPHEHTHPOBATHCS B Pa3HOOOpa3HBIX
CUTYyaIusxX, paboTaTh B KOMaH/IE.

[Ipu pabore HaA TMNPOEKTOM TOSBISETCS MCKIIOYUTEIbHAs BO3MOXKHOCTh
dopMHUpOBaHUS Yy yyalMXCid KOMIETEHTHOCTH paspelieHuss mnpobseM (TMOCKONbKY
00s3aTeIbHBIM YCIIOBUEM pEaIM3alMi METOAA IMPOEKTOB B IIKOJE SBIISETCS pPELICHHE
y4daluMcsi COOCTBEHHBIX NMPOOJIEM CpeACcTBaMM IPOEKTA), a TAKXKE OCBOCHHE CIIOCO00B
JIesITeIbHOCTH, COCTAaBJISIOIINX KOMMYHUKATUBHYIO u nH(}OpMAIMOHHYIO
KOMIIETEHTHOCTH.

[IpoeKThl ABIAIOTCS MEXKIPEAMETHBIMH, B OTIIMYUE OT MOHOIPOEKTOB, YACTUUHO
BBIIIOJIHSFOTCSL BO BHEYPOUHOE BPEMS U 0] PYKOBOJCTBOM HECKOJBKUX CIIELIUAIMCTOB B
pa3IMYHBIX 00JAaCTAX 3HAHMS. Takue MPOeKThl TPeOYIOT O4YeHb KBaJIU(UIMPOBAHHOU
KOOpJIMHALIUKA CO CTOPOHBI CIELUUAIMCTOB U CIAKEHHOW paboThl MHOTMX TBOPYECKUX
rpymni. MexnpeaMeTHbie MPOSKThl MOTYT OBITh KaK HEOONBIIINMHU, 3aTPAaruBAIOIIIMH JBa-
TpU TpeaMera, TaK W HalpaBJIECHHBIMH Ha pEIIEHUE TOCTaTOYHO CJOXKHBIX MPOOJIEM,

TPeOYIOMNX COEPKATEIPHON WHTETPAIIMK MHOTHUX 00J1acTel 3HaAHUSI.

CMNUCOK TUTEPATYPbI U SIEKTPOHHbIX PECYPCOB

=

Caiit nndopmarnmonnon noaaepxxku o EI'D http://www.ege.ru/.

Caiit ®enepanbHOro MHCTUTYTA Meaaroruyeckux usmepenuit ®UINN
http://www.fipi.ru

Caiit PLHIOKOuUT http://ege.spb.ru/

O6pasoBarenbHbIi moprast http://www.ege.edu.ru

Wurepuer-onumnuana no uadopmaruke CII6I"VUTMO http://olymp.ifmo.ru
CBoOoHbBIN hopyM SKCIIEPTOB Ha caiite WWw.ege.spbinform.ru

N

o ok~ w
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