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IosicHUTEeILHAA 3aNUCKA

Obmas xapakrepucTuka kKypca. Kypc «VckyccTBeHHBI HHTEIIEKT (0a30BbIi
YPOBEHB)» JJISi CpelHEH HIKOJIbI sBJsieTcss 0a30BBIM B 00mieil mporpamme «VIcKycCTBEHHBIH
UHTEJUIEKT» Ui oOl1eo0pa3oBaTeIbHbIX HIKOJ M NpeJHa3HaueH ais npenojaBaHus B 10-11
KJaccax. DTOT Kypc HaIlpaBlieH Ha MPOJ0JDKeHHE (HOPMUPOBAHMS 3HAHUH YYaIlIMXCS CTAPIINX
KJIaCCOB O CHCTEMaxX MCKYCCTBEHHOI'O MHTEJUIEKTa KaK OJHOM M3 HauboJjiee MEepPCHEeKTUBHOU U
pa3BuBaroleiics o0nacTell HAy4HOTO M TEXHOJIOTMUYECKOTO 3HaHUsl. VICKyCCTBEHHbIN HHTEIIEKT —
CTpaTerMueckd BaKHOE HarpaBieHue, kotopoe B HanumonaneHoil mnporpamme «lludposas
skoHOMHKa Poccuiickoii @enepanum» 0003HAUYEHO B KAYECTBE OJIHOM M3 CKBO3HBIX LIM(PPOBBIX
TEXHOJIOTUH, 00ECIIeUnBAIOIINX YCKOPEHHOE Pa3BUTHE MPUOPUTETHBIX OTpaciieil SKOHOMHUKHU U
counansHoi cepsl. [Ipunsarag B 2019 r. HaunonaneHas crparerust pasBUTHS UCKYCCTBEHHOTO
MHTEJJIEKTa CTaBUT 3a/Jaddl COBEPIICHCTBOBAHUS CHCTEMBI IOJATOTOBKM KaJpoB B 3TOM
HaIpaBJIEHNH, a TakKe pa3pabOTKH M BHEAPEHHUS MOAYJEH MO MCKYCCTBEHHOMY MHTEIJIEKTY B
oOpasoBaTellbHbIE TMPOTrpaMMbl BCEX YpPOBHEW, BKIIOYas cpeaHee oOmiee oOpazoBanue. Ha
pelIeHre JaHHOM 3a/1a4d ¥ HallpaBJIEH HACTOSIIIUI KypC.

CTpyKTypHO JaHHBIN KypcC BKJIIOYAET 1Ba B3aMMOCBSI3aHHBIX MOy (pa3zaena) MaccuBbl
B Python m Mamunnoe oOyuenue. IlepBblii Momynb (pa3men) CBs3aH C aKTyalId3anued u
JTATBHEHIIMM Pa3BUTHEM 3HAHUN W YMEHUH IO OCHOBaM MporpaMMmupoBanus Ha Python.
CdopMupoBaHHbIE Yy y4YalIMXCsS 3HAHUS W YMEHHUS IO 3TOMY MOayio (paszeny) OyayT B
JaTbHEUIIEM HCIOJIb30BaHbl MPU U3Y4EHUH BTOPOro MOIyis (pasnena), OCBOEHHE KOTOPOIo
HalpaBiICHO Ha pa3BUTHE MPEJICTABIEHUH O MHOrooOpasuM IMOJAXOAOB B pa3paboTke
HCKYCCTBEHHOI'O MHTEIIJIEKTA, UX BO3MOXHOCTSX U OIPAaHUYEHUSX; Ha (OPMUPOBAHNE 3HAHUM O
MAaIIMHHOM OOy4YEHHUU U YMEHMH NMPOEKTUPOBAHMS U peaIn3alMi MOJEIN MallMHHOTO 00y4eHUs
Ha Python. [Ipu nzyuenun stux mozyneit (pa3zenoB) ydaluecs: He TOJbKO Y3HAIOT O crenupuke
OCHOBHBIX 33/1a4 MAIMHHOTO OOy4YeHHUs, HO U HAaydaTcsl BBISBJIATH M (OPMYIUPOBATH JaHHBIE
3aJjaud B COOTBETCTBUU C pEaIbHBIMU NOTPEOHOCTSMM B Pa3iIMuHBIX chepax >KU3HU YeloBeKa.
OtoMy OyneTr crnocoOCTBOBaTh PELICHUE MPAKTUKO-OPUEHTHPOBAHHBIX 3a/la4, B TOM YHUCIE U
HEMOCPEICTBEHHO CBS3aHHBIX CO LIKOJbHON KU3HBIO, C U3YUYECHUEM JIPYTUX YUEOHbBIX AUCIUILIUH.
B xoze ocBoenus yueOHOro Matepuaia Kypea y ydamuxcsi popMupyeTcs yCcTOMUMBBIM HHTEpeC K
crcTeMaM MCKYCCTBEHHOIO MHTEJUIEKTA U 3aKjIa/ibIBaeTcst 6a3a A MPOJIOJDKEHUS UX U3YUEHUS B
paMKax BHEYPOUHOH JEATENIbHOCTH WU JIOTIOJTHUTENILHOIO 00pa30BaHus, UM caMOO0pa30BaHUs
B JTOM HAalpaBJICHUM, HAapUMEpP, CaMOCTOATEIBHOIO OCBOCHMS Kypca C HCIOJB30BaHUEM
00pa3oBaTeNIbHBIX OHJIAIH PECYpCOB.

Kypc «HckyccTBeHHbI UHTEUIEKT» (0a30BBI) HOCUT MEXKIUCUUIUIMHAPHBIA U

KOMILJIEKCHBIN XapakTep. C OJIHOH CTOPOHBI, B HCM CUHTC3UPYIOTCH 3HAHUS U YMCHHUA YUalIUXCH,



MOJIy4eHHBIE UMHU HA YPOKaX MaTeMaTUKU, WHPOPMATUKHU, (PU3HKH, ONOJIOTHH (pelieHne 3a1a4 ¢
¢busznueckuM W/ WM OHONOTHYECKUM cojnepkanueM). C Apyroil CTOpoHBI, B CTPYKTYPE ITOTO
Kypca OTYETIMBO BBIIEISAIOTCA U TEOPETUYECKas M NpaKTUYecKas COCTaBIIAIOLIUE. YUalluecs
3HAKOMSATCS ¢ 00JacTAMU IPUMEHEHUS M 0a30BBIMH MOHSATHAMHU Kypca, a B X0/ TUAAKTHIECKUX
UTP U BBIMOJIHEHUS IPAKTUUECKUX U MPOEKTHBIX 3aJJaHUI MOJy4aloT OIBIT aKTUBHOM, TBOPUECKON
VHJMBUYAJIIbHOM, IPYIIIIOBOM M KOJUIEKTUBHOM JEATEIBHOCTHU 110 OCMBICIICHHUIO KIIFOUEBBIX 3a7a4
MalIMHHOTO OOy4YeHUS M OCHOBHBIX IOJXOJIOB B IMPUMEHEHHH MAIIMHHOTO OOY4YEeHMs JUis
CO3AaHUS MHTEJUIEKTYaJIbHBIX CUCTEM.

Heas u 3agaun kypca «MckyccTBeHHbI UHTEIeKT» (0a30Bbli). [[envro uzyuenus
kypca «VICKycCTBEHHBIH MHTEIEKT» (0a30BbIi) SIBISIETCS pa3BUTHE y YYalllUXCsS YCTONYHMBOIO
UHTEpeca K OCBOCHMIO JaHHOW oOiacTd 3HaHUW U (OPMUPOBAHME MPEACTABICHUS O
MHOT000pa3uu MOJAX0JI0B B pa3padOTKEe MCKYCCTBEHHOTO MHTEIIEKTa, 00 MX BO3MOXHOCTAX U
OTpaHMYEHUSX, NpuoOpeTeHHe O0a30BBIX 3HAHMA W YMEHMHl B cdepax Hayku O JaHHBIX,
MalIMHHOrO OOy4eHHsl U  MHOrooOpasuu cdep uX NPUMEHEHMs, a Takke (OpMUPOBaHUE
1u(ppoBOK TPAaMOTHOCTH, Pa3BUTHE KOMIIETEHIMI B 0OJACTH HCKYCCTBEHHOTO HWHTEIJIEKTa,
BOCTpeOOBaHHBIX HA OTEYECTBEHHOM PBHIHKE TPYy/Ja C YYETOM JUHAMHUYHO pa3BHUBaroIencs chepbl
WUWN. 3aoauu xypca: bopmupoBaHUe y yUdalIUXCsl MPEACTABICHU O MHOTOOOpAa3HH MOIX0/I0B B
pa3paboTke HMCKYCCTBEHHOI'O MHTEJUIEKTa, WX BO3MOXKHOCTAX W OrpaHHuYeHHUsiX (oOyueHue c
yauTeneM, oOydeHue Oe3 yduTens, HEUpPOCEeTH); O MalIMHHOM oOydeHuH, cdepax ero
MPUMEHEHHsI; MpuoOpeTeHne yMmMeHui mo pemieHuto 3amad MO (perpeccusi, kiaccudukanus,
KJIacTepu3allys), aHalIu3y JAaHHBIX W BH3yanu3aluu (Ha si3blke mporpammupoBanus Python c
ucrojbp3oBanueM o6ubamorexk Pandas, Matplotlib, NumPy, Seaborn); ymeHnuii npoexktupoBaTh 1
peau30BbIBATE MOJIEIM MAIIMHHOTO OOYy4YeHMs; pa3BUTHE KOMMYHUKALIMOHHBIX HaBBIKOB,
YMEHHH paboThl B KOMaH/IE, CAMOCTOATEIBHON PaOOTHI U OPraHU3allMOHHOMN KYJIbTYPHI.

HeaeBast aynuropus. Yuammuecs 10-11 kimaccon

Mecto kypca «McKycCTBeHHBIH HHTEJIEKT» (0a30Bblil) B y4eOHOM ILIaHe.

Ha usydenue anekruBHOro Kypca «MckyccTBeHHbIi nHTEIIEKT» B 10-11 Kitacce oTBOAUTCS
34 gaca (1 yac B HeZCIIO).

IleHHOCTHBIE OPHEHTHUPBI coep:kaHus Kypca « MCKycCTBEeHHbI HHTELIEKT
(0a3oBbIN)

Texnomorun HCKYCCTBCHHOT'O MHTCJIJICKTA IIPOYHO BOLIN B HAIITY ’)KU3Hb U OUCBUIAHO, YTO
C TCUCHUCM BpPEMCHH CTCICHb JOTOI0 IMNPOHUKHOBCHUSA 6y,Z[CT JIMIIb  YBCJIWNYNBATBHCA.
Hcnons3oBaHue HHTCPHECT-TIOMCKA, TOJIOCOBBIX IIOMOIIHHUKOB, CCPBUCOB pPaAClIO3HABAHUA
H306p2l)KCHHﬁ, OHJIAMH Ur P ABJIACTCA YaCTbIO HaIllel ITOBCEeMECTHOM NeHCTBUTEIILHOCTH. 38.2[8."18.

COCTOHT B TOM, YTOOBI IOMOYb yqameMycs 3aHATh 110 OTHOIICHHUIO K 3TUM TCXHOJIOTUAM IMO3UITUTO
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HE [TaCCUBHOTO N0JIb30BATES, @ AKTUBHOT'O TBOPLIA M CO3/4aTENs1, IOHUMAIOLIETO CYTh TEXHOJOTUI
HCKYCCTBEHHOTO HHTEIUIEKTa W CIOCOOHOTO C€O37aBaTh CBOWM, OPUTHMHAIBHBIC pEIICHHUS.
OueBuaHO, YTO YK€ B OrpKaiiiem OyaymieM OT TOro, HACKOJIBKO TPAMOTHO BBIITYCKHUK IIIKOJIBI
CMOXET KOHCTPYHPOBATh COOCTBEHHYIO Cpe/ly )KU3HU U NMPO(HEeCCHOHATBFHOMN eI TeTbHOCTH, B TOM
qHcie, WHTETPUPYS B HEE TEXHOJOTHMH HCKYCCTBEHHOTO HWHTEIUIEKTa, OyJeT 3aBHCETh €ro
YCIEWHOCTh U KOHKYPEHTOCIOCOOHOCTh. [lo3TOMY CTOJIB BaXKHO OCBOEHHE TEXHOJIOTUM
HCKYCCTBEHHOI'O MHTEJJIEKTa, XOTS Obl U Ha 0a30BOM YpOBHE.

Kypc «MckyccTBeHHBI HMHTEIEKT» (0a30BbIi)» OpPraHUYHO HMHTErPUpPYETCS C
IpeaIMeTaMu, KOTOpbIE H3Yy4daloTcs YdYalllUMUCS cTapiied MKosbl. EcrecTBEeHHBIM 00pazoMm
BBITJIATUT MHTETpalysl ¢ AUCUUIIIIMHAMU NpeaMeTHON obnactu «MaTtemaruka U nHQOpMAaTUKay.
Pa3BuTHe TOrM4ecKoro M aaropuTMUYECKOTO MBIIIJICHUS, OCYIIECTBISIEMOE HA YPOKax M0 3TUM
JTUCHMILTMHAM, CIYKUT 3a7jaue pOpMUPOBaHUS MPOYHOI 6a3bl, HA KOTOPOH B JaJIbHEUIIIEM MOKET

IMPOUCXOJUTH CTAHOBJICHHUEC CIICHUAIUCTA IO HCKYCCTBECHHOMY MHTCIIJICKTY.

I[Inanupyembie pe3yJibTaThbl OCBOCHHUSI YUeOHOr0 Kypca

[IpenonaBanue kypca «VcKkyccTBeHHBI UWHTEIUIEKT» (0a30BBI) HAMpaBlIEHO Ha

AOCTHIXKCHUC TPEX I'PYIIT PE3YIbTATOB - TMYHOCTHBIX, MCTAITPEAMETHBIX U MMPCAMETHBIX.

1-s1 rpynma: 1.1. dopmMupoBaHHe y y4arierocs MHPOBO33pPEHMUS,
JUYHOCTHBIE COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKH H
pe3ynbTaThl oO1miecTBa.

1.2. ®opmupoBaHHe y yyalierocs HHTepeca K JOCTHXKEHUSIM HayKH

Y TEXHOJIOTHH B 00J1aCTH HCKYCCTBCHHOI'O MHTCJJICKTA

1.3. ®opmupoBaHue Yy ydallerocs yCTaHOBKHM Ha OCMBICICHHOE U
0e30MmacHOe B3aUMOJICHCTBUE C TEXHOJOTHSIMH U YCTPOMCTBAMH,
pealM30BaHHBIMM HAa OCHOBE MPHUHILHUIIOB HCKYCCTBEHHOTO

HHTCIJICKTA.

1.4. IlpuoGpereHue  ombiTa  TBOPYECKOH  JESATEIBHOCTH,
OTIMpAIOIIIEiiCcs Ha UCTIOIh30BaHUE COBPEMEHHBIX MH(POPMAITMOHHBIX

TeXHOHOFHﬁ, B TOM YUCJIC UCKYCCTBCHHOTI'O MHTCIIJICKTA.




1.5. ®opMupoBaHUE y y4allerocsi ycTaHOBKU HAa COTPYAHUYECTBO U
KOMaHJIHYI0O  paboTy TMpW  PEIIeHUH  UCCIEAOBATEIbCKUX,

pOoOIEMHBIX U H300peTaTeIbCKUX 3a/1a4.

2-51 rpynmma:
MeTarnpeaMeTHbIE

pe3yabTaThl

ITo3naBaTeabnblie YY /I1:

2.1. Ywmenue pabGotate ¢ wuH(pOpMaIUe, aHATU3UPOBATH U
CTPYKTYpUPOBAaTh IOJIydCHHbIC 3HAHHUS W CHHTE3MPOBATH HOBBHIE,

YCTaHABJIMBATb NPUYIHNHHO-CJICACTBCHHBIC CBA3HU.

2.2. YMeHus oOBSICHATH SIBJICHUS, TIPOLIECCHI, CBS3M U OTHOIIEHUS,
BRISABIISIEMBIE B XOJI¢ IIO3HABATCIBHONM M HCCICI0BATEILCKOM

JACATCIBbHOCTH.

2.3. YMeHue Aenath BbIBOJbI HA OCHOBE KPUTHYECKOTO aHAIIN3a
pa3HBIX TOYEK 3pEHUs, TMOJATBEPKJaTb WX COOCTBEHHOM

apFYMeHTaHHeﬁ HJIN CaMOCTOATCIIbHO MMOJTYUYCHHBIMHA JaHHBIMU.

2.4. YMeHue aHamu3upoBaTh/pedIeKCupoBaTh OMBIT UCCIICTOBAHUS
(TEOpeTHYEeCKOro, SMIMUPUYECKOTO) HA OCHOBE MPEIOKEHHON

CUTYaIINH, TIOCTABJICHHOM 11EJIH;

2.5. YMeHHMEe CTpOUTb PACCYKJICHHE Ha OCHOBE CpPaBHEHHS

MPEIMETOB U SIBJICHUM.
PeryasituBubie YY /:

2.6. YMmeHnue 00OCHOBBIBATDH LIEJIEBbIE OPUEHTUPHI U MPUOPUTETHI

CCbIJIKaMHM Ha HCHHOCTH, YKa3bIBas U 000CHOBEIBas JIOTHKY.

2.7. YMmenue IIAaHUPOBATb HCO6XOI[I/IMBIC HeﬁCTBHH B COOTBCTCTBUHU
C y‘le6H0ﬁ M TI03HABaTEIbHOMN 3a7a4eil U COCTaBIISTh AJIT'OPHUTM HUX

BBITNIOJIHCHHUA.

2.8. YMeHue OMHChIBaTh CBOU OMBIT, 0OPMIISIS €ro Uil Iepeadn
JPYTUM JIIOJISIM B BUJI€ TEXHOJIOTUHU PEIICHUS MIPAKTUYECKUX 3aau

ONPpCACIICHHOT'O KJIacca.

2.9. VYmeHue BbIOMpaTh M3 NPEAJIOKEHHBIX BapUaHTOB U

CaMOCTOATCIBHO HNCKaTb Cpe,Z[CTBa/ PECYPChI HJIA peuicHus




3anaq1/1/ JOCTHIXCHUA Ocin B X0a¢€ HCCIIeI0BaTEIbCKOM

JACATCIIBHOCTH.

2.10. YMeHue npuHUMAaTh pEIEHUE B UTPOBOM U yUeOHOU CUTyalluH

Y HECTH 32 HETO OTBETCTBEHHOCTb.
KommyHukatuBHbie YY /|

2.11. YMeHue B3auMO/IeHICTBOBAaTh B KOMaH/1€, YMEHHUEM BCTYaTh B

JMAJIOT ¥ BECTH €rO0.
2.12 Ymenue coOnroaaTh HOpMbI MyOJIMYHON peuu,

pEerijlaM€HT B MOHOJOI€¢ HW JUCKYCCMU B COOTBETCTBUU C

KOMMYHHUKAaTUBHOM 3aJ1a4yeil.

2.13. YMeHue onpenensaTb CBOU JEHCTBHS W JEHCTBHS NMAPTHEPOB

JUISI IPOTYKTUBHOM KOMMYHHUKAIIUH.

2.14. YMeHHMe NpHUXOJUTh K KOHCEHCYCYy B JUCKYCCHH WIH

KOMaHHOH paboTe.

3-5 rpynma.
[IpenmetHbIE

pe3ynabTaThl

3.1. HWwmerp mnpencraBieHuss O MHOrooOpa3ud TMOJXOJO0B B
pa3paboTKe HMCKYCCTBEHHOTO HMHTEIJIEKTAa, MX BO3MOXKHOCTAX H

OTpPaHHYEHUSX; O MATMHHOM O00y4eHHH U cepax ero NIpuMeHEHUs;

3.2. YMeTh OOBACHATH pa3HUILy MEXKIY MAlIUHHBIM OOy4eHHEM C

yuuTeneM u 6e3 yuurtess.

3.3. BoisBasats U GopMyaupoBaTh 33Jayd MAIIMHHOTO OOydeHus
JUIA pa3iUyYHBIX cdep KU3HU YeJIOBeKa U B COOTBETCTBUU C

pC€ajlbHbIMU HOTpC6HO CTsAMMU.

3.4. VImeThb NpeACTaBICHUS O CO3/ITaHUK MOJCIIN KiIacCu(DUKAIIMY Ha

cepBuce Teachable Machine.

3.5. meTh mpexacTaBieHuss 0 HETOOOYUEHHBIX U MEepeoO0ydeHHBIX
MOJIENIAX MAIIMHHOTO OOy4YeHMs, YMETh BBISABISATH MPOOJIEMBI I10
XapakTepHbIM IpH3HAKaM M 3HaTh CHOCOOBI  OOpBOBI ¢

niepeoOydeHnEM U HeT0OOydeHUEM MOIeIICH.




3.6. IlomyuuTh IpaKTUYECKUM OTIBIT TECTUPOBAHUS TOTOBOW MO

MAaIIMHHOTO 00y4YeHuUs

3.7. Wmerp mpencraBieHUs O CYIIHOCTH pabOThl MOJENN
JOTHCTUYECKON PErpeccud M BO3MOXHOCTSIX €€ MPUMEHEHHs JUIs
KIaccupuKau 00BEKTOB; 00 UCIOJIB30BAHUN JIEPEBbEB PEIICHUI

B MalllTMHHOM OOy4YeHUH.

3.8. YMeTh co3maBaTh MoJeNM JIMHEHHOH perpeccun Ha Python c

nomol1eko 6ubanorek pandas, numpy u sklearn

3.9. YMeTh mpoeKTHUPOBATh U PEATM30BHIBATH MOJICTH MAIIMHHOTO

oOyueHnuss Ha Python ¢ momouipl0 HHCTPYMEHTOB OHOIMOTEKH

sklearn

Y4eOHO-TeMATHYCCKHUHT IJIAH

Ne m.m. Ha3Banue pa3nena/TemMbl Kosan4yecTBo 4acos
Oo1ee Teopus IIpakTuka

1. OcHoOBBI A3bIKA 7 1,5 5,5
nporpammupoBanusi Python

1.1. OTanbpl  penieHds 3aJadyd  Ha 1 0,5 0,5
KOMIIBIOTEpE

1.2. Pemenue 3aga4 Ha KOMIIbIOTEpE 1 1

1.3. Onnomepnbie MaccuBbl B Python - 1 0,5 0,5
cimcku. Co3maHue CIHCKOB U
BBIBOJI 3JICMEHTOB

1.4. CnoBapu u ux onucanue. llouck 1 0,5 0,5
10 CJIOBApPIO

L.5. [TepebGop smeMeHTOB coBaps 1 1

1.6. Pemenne 3aj7a4 c 1 1
HCMOJIb30BAHUEM  CIIUCKOB
cloBapeu




1.7. [loBropenue. HWrorosas pabota 1 1
"Maccussl B Python"

2. MammnHoe o0yueHune 10 6 4

2.1. IlousiTie W BHUIOBI MAaNIMHHOIO 1 0,5 0,5
oOyueHus

2.2. AHanu3 ¥ BU3YalH3aIys JaHHBIX 1 0,5 0,5

2.3. bubnuorexu MAIIMHHOTO 1 0,5 0,5
00y4yeHUs

2.4. Jluneiinas perpeccus 1 0,5 0,5

2.5. HenvHeiHbIe 3aBUCHMOCTH 1 0,5 0,5

2.6. Knaccndukarms. Jlornctudeckas 1 0,5 0,5
perpeccus

2.7. Knaccndukarms. JlorncTudeckas 1 0,5 0,5
perpeccus

2.8. JlepeBbs peneHuit 2 2

2.9 [Mpoekt  «Pemenwe  3amaun 1 0,5 0,5
Kiaccuukanumy.
UTOI'oO 17 7,5 9,5

Conepxanue Kypca

Moayas (pa3aes) 1. OcHoBbI si3bika nporpammuposanusi Python.

Tema 1.1. Dransl penienus 3aqaun Ha KoMmIbioTepe. JInHeHHbIH anroput™, 6JI0K-cxema.
Marematuueckue onepaTopsl, ornepaTop npucBauBanus, pynkuuu print(), input(), float(). Dramsr
pelieHus 3a1a4 Ha KoMIbioTepe. Mojienb, anropur™, hopManu3anus, THHEHHBINA 1
Pa3BETBIIIONIUICS aNrOpUTMBI. Y CIIOBHBIH oniepaTop B Python, mosiHbIN 1 HEMOJHBIN YCIIOBHBIE
OTIEpaTOPBHI.

Tema 1.2. Pemenue 3a1au Ha koMibtotepe. [ToBTOpeHHe OCHOBHBIX 0a30BBIX MOHATUI

Python, u3yuenHnsix panee.



Tema 1.3. Ogaomepubie MaccuBbl B Python - cimicku. Co31anne CIUCKOB ¥ BBIBOJT
aneMeHToB. CIIMCOK, MAaCCHB, JIEMEHTHI CITMCKA, MHIEKC JIeMeHTa crucka. Metons! .append u
.sort, TOJIOXKUTEJIbHbIEC U OTPULIATEIbHBIE HHIEKCHI, CPE3BI.

Tema 1.4. CnoBapu u ux onucanue. [Touck no ciosapro. Criucku, reHeparus ClucKoB,
CYMMHPOBAHUE IEMEHTOB CIHCKa, PyHKIHUs len(), croskenne cruckoB. CIOBapH, SIIEMEHTBI
CJIOBaps, KJIIOY U 3HaYEHHE, BBIBOJI DJIEMEHTOB CJIOBApPsl, IOUCK JIEMEHTOB B CIIOBApE.

Tema 1.5. ITepebop ammemenToB cnoBaps. ClioBapsk, CIIHCOK, orepatopsl for u if, anement
clioBaps, KIII04, 3HaUYeHHE, Iepedop clioBaps 1o KiIroyam, mepedop caoBaps 1Mo 3HAUYCHHSIM,
MeTto sl keys, .values, .items, onieparopsl for u if.

Tema 1.6. Pemenue 3aa4 ¢ KCIOIB30BAaHUEM CITUCKOB U ciioBapeil. CIIUCOK, cpes,
MOJIOKUTEIbHAS M OTpULIATENIbHASI MHEKCAIUs 3JIEMEHTOB CITUCKa, MeTo/ .append. ['enepanus
crniucka, ornepatopsl for u if. CoBapsb, 37IEMEHTHI CIIOBAps, KJIFOUX U 3HAYCHH S, BJIOYKEHHBIE
CJIOBapH, METOJ .items.

Tewma 1.7. [loBTopenue. Utorosast padora «Maccussl B Python». OCHOBHBIEC TIOHATHS
MOJyJs |: CHUCKH U cioBapw».

Moayas (pa3aen) 2. MammHHoe o0yueHue.

Tewma 2.1. [TorsTHE ¥ BUBI MAITMHHOTO 00y4eHMs. ICKYyCCTBEHHBIN MHTEIUICKT, TIOIXO/I,
OCHOBAHHBIN Ha MpaBuWiIax, MamuHHOE oOydenue. Mcropus pazsutust U1 B urpax, cdepsl
MIPUMEHEHHsI MAIIMHHOTO 00y4YeHus1. O0ydueHue ¢ yunurtesnem, ooyueHne 0e3 yauTess, 3a1ada
perpeccui, 3a1a4a kinaccu(uKaluy, 3aada KjJacTepu3alnn, 0TO0p JaHHBIX AJIs MOJIEIH
MaIlTMHHOTO OOYYCHHS.

Tema 2.2. Ananu3 U BU3yaau3anus JaHHBIX. MalllnHHOE 00YYEeHHE C YUUTEIIEM,
MalmHHoe o0y4yeHue 0e3 yuuTens. 3ajada perpeccuu, 3ajaya Kiaccudukanmuu, 3a1ada
knacrepusanuu. bubmmorexkn pandas u matplotlib, ureHne TaONMMYHBIX TaHHBIX, CTATUCTUYECKHE
MOKa3aTesu, MOCTPOCHUE TUarpamMmm.

Tema 2.3. bubnuoTexn MamiMHHOTO 00y4YeHus. MamnHHOe 00ydeHHe ¢ yuuTeseM u 0e3
yuuTensd, ero npeumyiiectsa. [loctanoBka 1enu u 3aja4, aHaJIu3 TaHHBIX, 00y4Jaromas u
TPEHUPOBOYHAs BEIOOPKH, 3a/1a4a PErpecCcHi, 3a/1aua KiaccupuKaluu, TeCToBas u
TPEHUPOBOUHAs BEIOOPKa, epeol0yyeHne, HeJ000yueHne, onTuMaibHas MOJielb, Kpocc-
Banuaanusa. bubnuoreka sklearn, sTansl mOCTpoeHHUsI MOJENH MAIIMHHOTO 00y4eHust Ha Python.

Tema 2.4. JIuneitnas perpeccus. [lonarue nuHelHoN perpeccun, 1eneBas pyHKIMS,
TUHEIHOe ypaBHEHNE, TOMOCKEIaCTUUYHOCTh JaHHbIX. Co3aHKne MOIenH TUHEHHON perpeccun

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



Tema 2.5. Henunelinbie 3aBucumoctu. Co3aanue, 00ydeHre U OI[CHKA MOJICTH JTHHEHHO T
perpeccun. Busyanuzanus nanusix Ha Python. Henuneitnsnii Gpynkunn, rpadpuku GyHKIuiA.
[TonunomuanbHOE MpeoOpa3oBaHKe JIMHEWHON perpeccui.

Tema 2.6. Knaccuduxkarnus. Jloructuueckas perpeccusi. Kimaccuduxanusi, roructudeckas
perpeccusi, TMHEWHBINA KIaccu(UKATOP, THIIEPINIOCKOCTh, OMHApHAs KIacCU(UKAIIHS,
MyJIbTUKIIAcCOBas Kinaccudukanus. JluneitHoe ypaBHeHue, K03(pPUIMEHTHI TUHEHHOTO
YpaBHEHHS, PAcIOI0XKEHUE TOUKH OTHOCUTENBHO NPAMOM, OTCTyn oObekTa. Co3aanue,
oOy4eHre U OIIEHKAa MOJICIH JIOTHCTHUECKOW PETrPEeCCHH.

Tema 2.7. Knaccudukanus. Jloructuueckas perpeccusi. Marpuia omu0OoK, METPUKU
KayecTBa JIOTUCTUYECKOM perpeccuu, Moesb JIOTUCTUYECKON perpeccun Ha Python.

Tema 2.8. lepeBbs pemienuii. Yacts 1. [lepeBo pelieHuil, 31eMeHThI 1IepeBbEB: KOPEHb,
JIUCTBS; TIIyOMHA JIepeBa, KaJaHbIH allfOPUTM, aTpUOyT pa3OoueHus; SHTponus, popMyia
[IleHHOHA, BEpOATHOCTH, KpUTEepUid J[KUHMU.

Tema 2.9. [Ipoekt «Pemenne 3agaun kinaccudukanum». MammHaHOE 00YISHHE C
yuuTeneM, 3a1ada kiaccupukauui. MeTpuku oljeHKH KauecTBa KilacCU(pUKaUU. DTambl
pa3pabOTKX MOJIEIIM MAITMHHOTO OOYYEHMsI, aHAJIN3 JTAHHBIX, CO3/IaHUE U 00YUICHUE MOJICIH,

orieHKa 3(HPEeKTUBHOCTU pabOTHI MOJIEIIH.

10



TemaTnuyeckoe MIAHKPOBAHUE C ONPeAeICHUEM OCHOBHbIX BU0B Y4eOHOM

ACATCJIBbHOCTHA
HaumenoBanu Kpartkoe conep:xkanue Buabl yueOHoM
€ TeMbI AeATeJIbHOCTH
1. Python

1.1. | Oransl pemenust | JIMHEWHBINA anropuT™, OJI0K- Ananumuueckas: aHaIu3
3a7a4n Ha | CXeMa, MaTeMaTH4ecKue JIBYKCHUS 0eCIMIOTHOTO
KOMIIBIOTEpE OIIEPaTOPBbI, OLIEPAToOP aBTOMOOMIIS, aHaIN3
npucBanBanus, GpyHknun print(), | anropurma JIBUKEHUST
input(), float();3Tansl pemenus 0OecrUIOTHOIO aBTOMOOMIIS;
3aj71a4 Ha KOMIIBIOTEPE, MOJIEIb, aHaJ M3  JTAllOB  PEIICHHS
anropuT™, GhopMannu3amms, 3aa4un Ha JIBYKEHNE

JIMHEWHBIN U Pa3BETBISIOIIUNACS
AITOPUTMBI, YCIOBHBIN
oneparop B Python, momusrit u
HETOJIHBIA YCIOBHBINA OIEpaTop

OECIUIIOTHOTO aBTOMOOWITSL.

KommyHnuxayuonnas: OTBETHI
Ha BOIIPOCBHI YUUTCIISA, B TOM
quclie npoOyieMHbIe
(oOcyknenue o OJI0K-CXeMe
9TANoOB pEIICHHs 3aJadd Ha
[1K).

Ipaxmuueckas: pelIeHus
3a1aun Ha JBIDKEHUE
OECIMUI0THOIO aBTOMOOUJIS, B
TOM  4YHCJIC  COCTaBJICHHUE

IrOpUTMa, HAITUCAHHWE KOJIa;
COCTaBJIEHUE OITMCAHMS
KOKJOrO0  JTana  PelIeHus
3amaun Ha IIK (mo Omoxk-
cXxemam)

Peghnexcusnas: 3anonnenue
aucTta pediaekcuu B KOHIIE

ypoka

1.2. | Pemenne 3amau | [ToBTOpeHHEe OCHOBHBIX 0a30BBIX | [Ipakxmuueckas: Mpe3eHTALINS
Ha KOMIIBIOTEPE noustuii Python, n3y4yeHHbIX BBITTOJTHEHHOTO  JOMAIIHETO
paHee 3a/1aHus; ydactue B
BUKTOPHHE Ha IIOBTOPCHHUE
0a3oBbIX oHATUH Python.
Pegnexcuenas: 3amnoiiHeHHe
aucTa pediaeKkcuu B KOHIIE
ypoka
1.3. | OnHOMEpHBIE CHHCOK, MacCHB, DJICMEHTHI Ananumuueckasn: aHaIN3 U
MAaCCHBBI B | CIIMCKA, MHJICKC 3JIEMEHTA KOMMEHTUPOBAaHUE KauJI0Tro
Python - ciucku. | cnucka, meTos .append u .sort,
Co3snanue
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CIINCKOB
BBIBOJI
3JIEMECHTOB

TMMOJIOKUTCIIBHBIC 1 OTPUIATCIIbHBIC
HWHACKCHI, CPE3bI

OJICMCHTAa TCPMHHA
«CITMCKH)», HAITMCAHHUEC KOJa.

Ilpakmuueckas: HanucaHue
IpOrpaMMBbl JUIsl XpaHCHHS U
00paboTKM  JaHHBIX 00
OIICHKaX II0 HWCTOpUHU 32
TEKYIIYIO YETBEPTh;
BBINIOJIHEHWE  3aJaHuidl B
Jupyter Notebook 1o
CO3JIaHMIO CTHCKa subjects ¢
DIIEMEHTaMH.

Kommynuxayuonuas: OTBETHI
Ha BOTIPOCHI YIUTEIIA,
ydacTue B TPYIIIOBOM
O0OCYXJICHUH NpU 8bINOIHEHUU
3a0aHUL.

Pepnexcuenas: 3anoHeHne
nucTa peqIIeKCHU B KOHIIE

ypoka

1.4.

CrnoBapy u wuXx

OIIMCaHUE.
TTounck
CJIOBapIO

110

Cnucku, TeHepauusi  CIIMCKOB,
CYMMHUPOBaHHE AIIEMEHTOB
criucka, ¢pyHkius len(), cioxenue
CIIMCKOB;  CIIOBapH, 3JCMEHTHI
CJIOBaps, KITF0Y ¥ 3HAYCHHUE, BBIBOJI
JJIEMEHTOB  CJIOBaps,  IOWCK
AJIEMEHTOB B CIIOBape

IKrcnepmuasi.
B3aUMOIIPOBEpPKA
BBLITIOJTHEHHBIX JOMAIITHUX
3aJaHMI, TTIONCK OIIMOOK U UX
00OCHOBaHME.

Ananumuueckas:
BBLITIOJTHEHHBIX
3aJIaHNM; 3aaHuN o
CO3JaHUIO cioBapei c
3aJIaHHBIMU YCIIOBHSIMH.

aHaau3
JOMAaIITHUX

Ilpakxmuueckasa: oOcyxaeHHe

OIKOOK, JONYIIEHHBIX B
BBITIOJTHEHHBIX  JOMAITHUX
3aJaHusaX;  [POCMOTp U
oOcyxJeHne  BUICOPOIIUKA
«CnoBapmny;
CaMOCTOSITEIbHOE
BBINIOJIHEHHE  33JaHUN  Ha

co3laHue cioBaps results c
npeaMeTaMu U YeTBEPTHBIMHU
OLICHKaMHU M cloBaps JJs
HOHCKa OT3BIBOB 1o
¢dunbMam; IIPOCMOTP
Buzeoponuka «llo cnosapro
MOXKHO OBICTPO HCKaTh» U
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BBITIOJIHCHUEC 3alaHus 110
BUJICOPOJIHKY.

KOMMyHMKaL{MOHHa}l.' OTBCTHI

Ha BOIIPOCHL YUYUTCIIA,
y4yacrue B IpYyIIIOBOM
00CyXJIeHUU npu

BBITIOJIHEHUH 3aJIaHUN.

Pegprexcusnas: 3anonHeHmne
nucTa pedICKCHH B KOHIIE

ypoKa

L.5.

[Tepebop
HIIEMEHTOB
cIoBaps

CrnoBaps, crmcok, ornepatops! for
u if, sIeMeHT cioBaps, KoY,
3Ha4YeHHe, mnepedop cioBaps IO
KJIItouaM, Tiepedop cioBapsi TI0
3HAYCHMSIM, METO/IbI keys,
.values, .items, onepatops! for u if

Oxcnepmuasi.
B3aMMOIIPOBEPKA
BBITIOJTHEHHBIX  JIOMAITHUX
3aaHui

Ananumuueckas: aHaju3
BBITIOJTHEHHBIX JIOMAITHAX
3amaHuii  (aHaTM3  KOJa),
MMOMCK  OHIMOOK H  HX
00OCHOBaHME.

Ilpaxmuueckas: oOCyXICHUE
omwuOOK, JIOMYyIIEHHBIX B
BBIMTOJTHCHHBIX ~ JIOMAIIHUX
3alaHusIX (HalMCaHWe KOJa);
MPOCMOTP ®  OOCYXJIECHHE
BHJICOMHCTPYKIINN Cc
aHaJIU30M PUMEPOB
«IIepebop AJIEMEHTOB
CIIOBaps»; CaMOCTOSTEIbHOE
BBITTOJTHEHHE 3a/1aHMIA;
BBIIIOJIHEHME  3aJaHuil  Ha
NPUMEHEHHE METOIO0B Keys,
.values, .items; BEINOJIHEHUE
IPAKTHYECKOH  paboThl B
rpymrmne (IBa 3a1aHus).

KOMMyHMKaL[uOHHaﬂ.' OTBECTHI
Ha BOITPOCHI YUUTEIIS,
y4acTde BO  (POHTAIBHOM
Oecene (yroyHeHHe TOHSTHUN
KITFOYY, «3HAYCHHEY,
«QIIEMEHT CIIOBaps», a TaKkkKe
BBISIBIICHUE OTIIMYMHA CIIOBApS
M CIOHCKa) W TPYyNIOBOM
o0cyX/1IeHNH npu
BBITIOJTHEHUH 33/ 1aHHH.
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Pegprexcusnas: 3anonHeHmne
nucTa pedIeKCHH B KOHIIE

ypoka

1.6. | Pemenue 3amau ¢ | Cnucok, cpes, MOJIOKUTENbHAS U | AHarumuyeckas npu
HCTIOJIb30BaHHUE OTpHUIIATENbHAS WHJICKCAIIUs | BBITIOJIHCHUH 3aIaHUH
M CIIMCKOB W | 3JICMCHTOB CITHCKa, METO/T
cioBapei .append, TeHepauMs ~ CIHUCKa, Hpaxmuuecras HpI:I
onepatops for u if. croBapb. BBITIOJITHCHUM BCEX 3aJIaHUH
SJIEMEHTHI  CIIOBapsi, KIIOYH U (BB Ay aHHO " B
3HAQYCHHS, BJIO)KCHHBIE CJIOBapH, MHKpOTPYIIaXx).
METO/I .items Kommynuxayuonnas: OTBETHI
Ha BOIIPOCHI yauTeNs,
ydyacTue BO (PpOHTAIBLHOM
ompoce u TPYIIIOBOM
00CYXICHUN npu
BBITIOJTHCHHUH 3aTaHHUIA.
Peghnexcusnas: 3anomuenue
nucTa peqIIeKCUU B KOHIIE
ypoka
1.7. | Urorosas [Tonarus nmo kypcy «MaccuBsl B | Ananumuueckas pu
pabota Python: criucku u ciioBapu» BBITIOJTHEHU T 3a/TaHA I
"MaccuBbl B WUTOTOBOM KOHTPOJIbHOU
Python" paboTHI.
Ilpakmuuecxas npu
BBIITOJTHEHUU 3aJaHuN
WUTOTOBOM KOHTPOJILHOU
paboTHI.
Peghnexcusnas: 3anomnenue
ucTa pedIIeKCUU B KOHIIE
ypoka
2. MammHHOe 00y4yeHue
2.1. | Ilonsatue u Buuel | UckyccTBeHHBIN HHTEIUIEKT, | Anarumuyveckas npu
MAIIIMHHOT'O IIOJIXO/I, OCHOBAHHBIHN Ha | CPAaBHHUTEIILHOM aHaJln3e
oOyueHus paBWJiaX, MalluHHOE OOyueHue, | MOJXOJIO0B: oOyueHue ¢

ncropusa pazputus UM B wurpax,
cepbl MPUMEHEHUS MAIIUHHOTIO
o0OyueHus; 00y4yeHHUe ¢ yUuTeneM,
oOyueHue Oe3 yuuTens, 3azaya

perpeccum, 3aaua
KJIaccuUKAIH, 3aaua
KJIacTepu3anuu, OTOOp JTaHHBIX
TUTst MOJICITH MAaIIUHHOTO
oOyueHus

yuuteneM U oOyueHue 06e3
YUYHUTENs; TPH OTBETaX Ha
BONPOCHl ¥ (PPOHTAIHLHOM
OOCY)XJIEHUH BOIIPOCOB IO
IPE3CHTALIH.

Ilpaxmuueckasn npu
BBIIIOJTHCHU U 3alaHU I
NPaKTUYECKON pabOTHI.
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fQW%MyHMKauMOHHaﬂI OTBCTHI

Ha BOTIPOCHI YUHUTEI,
ydyacTue BO (POHTAIHLHOM
00CyXIeHUU npu

BBITIOJIHEHNH 3aJIaHUH.

Pegprexcusnas: 3amnonHeHune
aucTa pediIeKCuu B KOHIIC

ypoKa

2.2. | Ananus MamnaHOe oOyueHue ¢ | Ananumuueckas: Mpyu MOUCKE
BH3YyaJTH3aIIHs YUUTEJIeM, MAIIMHHOE OOydYeHHE | OTBETOB HA BOIPOCHI B XOC
JTAHHBIX 0e3 yuuTelns, 3aJada PEerpeccuu, | OOCYXKICHUS BBIMOTHEHHOTO

3ajaua Kiaccu(ukanuy, 3ajada | IOMallHEro 3aJaHus, Ipu

KJIACTEpH3ALINH; OMOINOTEKH | BBIIOJIHEHHUN 3aJaHui

pandas u matplotlib, ureHue | mpakTuyeckoil pabOTHI.

TaOJIMIHBIX JTAHHBIX,

CTAaTHCTUYECKUE MOKa3aTelH, lpaxmuseckas: U

HOCTPOGHHE AArpaMM 00CY)XJIEHUH BBITIOJHEHHOTO
JOMAIITHErO  3aJlaHusl; TIpH
(GpOHTAIBHOM  Ompoce U
Oecene, TpU  BBITOJTHECHUH
3aJaHnui MPAKTUYECKOU
paboTHI.
Kommynuxayuonuas: OTBETHI
Ha BOMPOCHI YUUTE A,
ydqactue BO (POHTaIHLHOM
00CYXICHUHN npu
BBIIIOJIHEHNH 3aJaHUH.
Peghnexcusnas: 3anonnenue
aucTta pediaexkcuu B KOHIIE
ypoka

2.3. | bubnmuorekun MaruHHoe 0O0y4eHHe ¢ yuauTeneMm | Auanumuieckas: OTBETHl Ha
MalIMHHOTO u 6e3 yUUTes, €ro | BOMPOCHI (aHAIU3 BOIPOCOB U
oOyueHus PEUMYILECTBa, TIOCTAHOBKA IIEJIM | TOMCK OTBETOB) (DPOHTATIBLHOU

M 33Jay, aHajuu3 JIaHHBIX, | Oecenpl; aHanu3 TrpaduKoB
oOyuaromasi ¥ TPEHUPOBOYHAsS | MOAENeEH MaIIMHHOTO
BBIOOpDKHM, 3aJaya  perpeccuu, | 00yuyeHuss MpU BBHINOJIHEHUU

3a7a4a KiIacCH(pUKaIMH, TECTOBAs
M TPEHUPOBOYHAS  BBIOOpKA,
nepeoOydyeHue,  HeJOOOyuYeHHE,
ONTUMAaJIbHAs  MOJeNb, Kpocc-
Banumanus;, Oomomuoreka sklearn,
9Tanbl  HOCTPOCHHUS  MOJEIH
MalnMHHOro o0ydenus Ha Python

3aaHus «IIpoGnemsr B
00y4eHUN MOJICIH.

Ilpaxmuueckas:
OTBETOB Ha BOIIPOCHI
dbpoHTanbHON  Oecenpl U
BOIIPOCBI YUYUTENS B XOJE

ypoKa.

IIOHCK

Kommynukayuonnas:
yyacTue BO (POHTAIHHOM
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Oecene o Marepuana
IpEIbLAYILETO ypoKa;
ydacTHe B OOCYKICHUU TpH

BBIIIOJIHEHUM  3aJaHusl B
MUKpOTpyIIE€ [0 aHaJINU3y
rpadukos MaIIuHHOTO
00y4YCHUS».

Pegprexcusnas: 3anonHeHmne
nucTa pedICKCHH B KOHIIE

ypoKa

2.4.

JInneiinasa
perpeccust

MOHATUE JIMHEHHOM perpeccuy,
neneBas  (QyHKUMS, JUHEHHOE
yYpaBHEHUE, TOMOCKEAACTHYHOCTH
JTAaHHBIX; CO3JlaHME  MOJENHU

JIUHeNHo perpeccuu Ha Python ¢
nomoIplo  O6ubamorexk  pandas,
numpy u sklearn

Ananumuyeckas: aHaN3
paboThl MOJENH JIMHEWHOU
perpeccuu (moa6op

KO3 (UIUEHTOB JIMHEHHOTO
YpaBHEHUS C HECKOJbKHUMHU
MEPEMEHHBIMH ); aHaIu3
3ajad, MPEeJICTaBICHHBIX
yUUTENEeM, BBIOOp U3 HHUX
3aJa4 perpeccuu; 3aJaHue Ha
aHayn3 rpaduKoB U BHIOOD U3
HUX TOrO, KOTOPBIN
COOTBETCTBYET MOJIETHN
JIMHEMHOMN perpeccuu; aHaius3
TOYEYHBIX Tpaduka U BBHIOOP
cpenu HUX Habopa JTaHHBIX,
HNOAXOJANINX Ui  PEIleHus
3a/1a4d JTUHEUHOW perpeccuu;

CO3/IaHue MOJIeITH
MAIIMHHOTO OOydYeHHs Ha
Python.

Ipaxmuyeckas: pelieHune

3amady = Ha  BeIOOp (M3
MIPEACTABJICHHBIX  YYHTEIIEM
3a/a4y) 3a/a4 perpeccuu; Ha
BBIOOp Habopa JaHHBIX (TIO
rpadukam), IOXOIAIINX TS
pelieHusl 3aJadyd JTUHEHHOU
perpeccuu; Co3aaHue MOJICITH

MAIIMHHOTO OOydYeHHs Ha
Python - MOJEIh
MpeICKa3aHus el Ha

KBApTUPbI, B 3aBUCUMOCTHU OT
Pa3JIMYHbIX TapaMETPOB.

KOMMyHMKaL[uOHHaﬂ.'
yyacTue BO (POHTAIHLHOM
00CYyXIeHUN OCHOBHBIX
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- JuHelHasa
JIMHEHHOE

BOIIPOCHI TEMBI
byHKIHS u
ypaBHEHHE, KOTOpPbIE yXKe
U3y4aInch B Kypce
MaTEeMaTHKH;  OOCYXIEeHUE
3a/1a4 1Mo rpaduKam.

Pegprexcusnas: 3amnonHeHune
aucTa pedIeKCuu B KOHIIC

ypoka

2.5.

Henunetinrie
3aBUCUMOCTH

Coznmanue, 0oOy4eHHE W OIICHKA
MOJIENI  JIMHEWHOW  perpeccHd,
BU3yaJHM3alys TaHHBIX Ha Python;
HEJIMHENWHbIN (QyHKIUHM, Trpapuku
(GyHKIMIH; ITOJIMHOMHAJIBHOE
npeoOpazoBaHue JTUHEWHOU
perpeccuu

Ananumuveckas:  co3gaHue
MOJICTU JIMHEWHOH perpeccuu
Ha  OCHOBaHUU  IIPOCTOM
TaOAUIBI C  JaHHBIMH O
3apriaTax COTPYTHUKOB,
HaXO/SIIUXCSI HA  PasHBIX
JIOTKHOCTSX; HaIMCaHUe
KOJIa.

Ilpakxmuueckas: pelieHue
3aJa4 Ha CO3JaHHe MOJeNu
JIMHENHOM pEerpeccuu, OTBETHI
Ha BOTIPOCHI YAUTETIS
(moBTOpEHUE Marepuana
MaTEeMaTHKH);  BBIMOJIHEHHE
3a/1aHus Ha
MOJTMHOMMAJIBHYIO

perpeccuio, HalucaHue KoJa
JUISL TIPEJICKAa3aHusl 3HA4YECHMS
HOBOU MOJIEJIBIO u
MIOCTPOEHUE rpaduxos
HCXOJIHBIX JAHHBIX U MOJEIIH.

Kommynuxayuonnas:
ydyactue BO (PpOHTAIBLHOM
oOCyXJIeHUH, OTBEThl  Ha
BOIIPOCHI YUUTEIIS.

Pe¢hnexcusnas: 3amnonHeHue
aucra pediaekcuu B KOHIE

ypoka

2.6.

Knaccuduxkarus.
Jloructrueckas
perpeccus

Knaccudukanus, mnorucruyeckas
perpeccus, JIMHEWHBIN
KJIacCU(PHUKATOP, TUMIEPILIOCKOCTb,
OuHapHas KJaccu(uKanus,
MYIBTUKIIACCOBAS
KJIacCU(HUKAIHS;
ypaBHEHUE,
JIMHEMHOTO

JIMHEWHOE
KO3 PULIHEHTHI
ypaBHEHUS,

Ananumuyeckas: MMOUCK
OTBETOB Ha MpoOIEeMHBIE
BOIIPOCHI U PEILIEHUE 3a]1a4 Ha
JTamne 2 ypoka;

Ilpakmuueckas: OTBETBl Ha
BOINPOCHI, OJ00p MPUMEPOB
3a1a4 KJIaccupUKaIvy;
OTBETHl Ha  MpOoOJIeMHbIE
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pacmoioKeHue TOYKH
OTHOCHUTEIIBHO IIPSIMOM, OTCTYII
00BeKTa; co3maHue, oOydeHHe |
OIlCHKAa MOJCIHN JIOTUCTHUYECKOM
perpeccun

BONPOCHI TIpU  OOBSICHEHUH
HOBOTO MaTepuaa; pelieHue
3a[a4 Ha 3aKPEIICHUE HOBOTO
MaTepuaia 1o TeMe; ydacTHe
BO (poHTaIBHON paboTe Ha
sTane 3 ypoka.

KOMMyHHKaHHOHHClﬂ.'

y4aCTue B O6CY)KI[€HI/H/I TECTa
W OCHOBHBEIX MOHSITHM TEMBI,
OTBCTHI HA BOITPOCHI YUUTCIIA,

Pegpnexcusnasn: 3anonHenne
nucTa peQIIeKCUU B KOHIIE

ypoka

2.7.

Knaccuduxkarnus.
Jloructrueckas
perpeccust

Matpuna  ommbOK,  METPUKHU
KauecTBa JIOTUCTHYECKOU
perpeccuu, MOJIEJTb
JIOTUCTHYECKOW  pEerpeccuu Ha
Python

Ananumuueckas. TTOUCK
OTBETOB HA BOTIPOCHI YUUTEIIS
npu  OOCYXKIEHUH METPHUK
Ka4yecTBa JIOTUCTUYECKOMN
perpeccun; caMmoCTOSTEILHOE
COCTaBJICHUE MOJIETN
JOTUCTHUYECKOW  PEerpeccuu
TUTSt MpeACKa3aHus
BEPOSTHOCTH B OJvKanIme
10 ner UIIEMUYECKON
0o0JIe3HU cepaua o
Pa3IMYHbBIM MPU3HAKAM.

Ilpakmuueckas: OTBETHl Ha
BOITPOCHI YUUTEIS;
CaMOCTOITEIBHOE

COCTaBJIEHUE MOJIENHN
JIOTUCTUYECKOW  PErpeccuu
IS MpeACKa3aHus
BEPOSTHOCTH B OJvKanIme
10 JIET HUIIEMHYECKOM
0oe3HU cepaua o

Pa3JINYHBbIM IIPHU3HAKAM

Kommynurxayuonnas:

yyactue BO (PpOHTaIBLHOM
00CyXIeHUU METPUK
KayecTBa JIOTUCTHYECKOM
perpeccuy;

Pegnexcusnasa: 3anoiHeHue
aucta pediekcuu B KOHIIE

ypoka
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2.8. | HepeBbs HepeBo  peuieHuil, 3JIEMEHTHI | AHanumuueckas:
pelieHnit JIEPEBHEB: KOpPEHb,  JIMCThS;
.. | TIOMCK OTBETOB Ha BOIIPOCHI
rryouHa nepeBa, JKaJHBII
yuuTeNs pu 00CYKIECHUH
QITOPUTM, aTpUOyT pa3zOHeHus;
HOBOTO THIIA AJITOPUTMA,
suTponusi, ¢Gopmyna IllenHona,
. IIOMCK OTBETOB Ha
BEPOSITHOCTh, KpuTepuid [>kuHu
pOOJIEMHBIE BOIIPOCHI U
pelieHue 3a1ad
Ilpakmuueckas:
caMocCTosITeNIbHAs padoTa ¢
aIrOPUTMOM JIepeBa
pemeHui
Kommynuxayuonnas:
ydacTue BO (pOHTATLHOM
00CYXICHUH.
Peghnexcusnas: 3anonnenue
nucTa peqIIeKCHU B KOHIIE
ypoka
2.9. | IIpoekr MaIlIMHHOE 00YYCHHE C yuuTeneM, | Ananrumudeckas. TPy BEIOOpE
«Pemenue 3anaun | 3a7a4a KiacCUPUKAUU, METPUKH | METOJIOB pEIICHUS 3a/1a4H
KJIaCCU(UKALUN» | OLICHKU KayecTBa
Ilpakxmuueckas: npu
KJ1acCU(UKAITUH; JTaIbl
BBITIOJTHEHUH MTPAKTUYECKOTO
pa3paboTKU MOJENN MAaIIuHHOTO
3aJjaHus TI0 CO3JaHUIO0
oOydeHusi,  aHalu3  JaHHBIX,

CO3/IlaHre U OOYYECHHE MOJICTH,

onieHka 3(h(EKTHBHOCTH PabOTHI
MOJIeNN

MO/JICJIA MAITMHHOTO
00y4eHus

Peprexcusnas: npu
MIOJIBEZICHUU UTOTOB
BBITIOJTHEHUS pabOTHI,
3aI0JTHCHHUS JIUCTA
pedaexcun
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KAJIEHJAPHO-TEMATHYECKOE IIVTAHUPOBAHUE

Ne KosmnuecTBo yacos [ara DJIeKTpOHHbIe M poBbIe
Tema ypoka
n/n HU3yUYeHusi o0pa3oBaTe/ibHbIE pecypcChl
Moayas 1. OcHoBBbI si3bIka nporpammupoBanus Python (14 4)
1 DTanbl peleHust 3aa4r Ha KOMITbIOTEPE 2 02.09.2023 https://resh.edu.ru/subject/38/
9.09.2023
2 Pemenue 3aga4 Ha KOMIIbIOTEpE 2 16.09.2023 https://resh.edu.ru/subject/38/
23.09.2023
3 Onnomepnble MaccuBbl B Python - crhmckwm. | 2 30.09.2023 https://resh.edu.ru/subject/38/
7.10.2023
Co3manne CIMCKOB U BEIBOJ DJIEMEHTOB
4 CloBapy 1 ux ormcanue. II0MCK 110 CIIOBapIo 2 14.10.2023 https://resh.edu.ru/subject/38/
21.10.2023
5 [TepeGop reMeHTOB clioBapst 2 11.11.2023 https://resh.edu.ru/subject/38/
18.11.2023
6 2 25.11.2023 https://resh.edu.ru/subject/38/
PeI_HeHI/I? 3a/Ja4 C MCIOJIb30BAaHHUEM CIIMCKOB H 02.12.2023
cioBapen
7 . 2 09.12.2023
[ToBTOopenue. Hrorosas pabora "MaccuBbl B 16.12.2023
Python"
Moayasb 2. MammnaHoe o0yuenue (20 1)
7 TToHsITHE U BHIbI MAITHHHOTO OOYICHHUSI 2 23.12.2023 https://resh.edu.ru/subject/38/
13.01.2024
8 AHaIN3 ¥ BU3YaJIN3alHs JAHHBIX 2 20.01.2024 https://resh.edu.ru/subject/38/
27.01.2024
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bubnmorekn MammHHOTO 00y4YeHUs

03.02.2024
10.02.2024

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

10

JInneiinas perpeccus

17.02.2024
24.02.2024

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

11

Henunelinble 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

Knaccudukanus. Jloructuueckas perpeccus

06.04.2024
13.04.2024

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

14

JlepeBps permeHuin

16.04.2024
20.04.2024
25.042024

27.04.2024

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

15

[Tpoekt «Pemenue 3amaun KiaccupUKaIIm)

04.05.2024
11.05.2024

https://resh.edu.ru/subject/38/
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Jns peanuzanui Kypca Ha OCHOBE IPOTpPaMMBbl HEOOXOIUMO HaJU4YMe CJIETyIOUINX

mexXHu4ecKux cpedcme:

KOMITLIOTEPHOE pabodee MECTO yduTelns, mojakitodeHHoe k cetn Wurtepuer (Wi-Fi
WJIH TI0 KaOelo),

MPOEKIIMOHHOE O0OpY/ZOBaHME WM WHTEPAKTHBHAs JIOCKA C BO3MOXKHOCTBHIO
JIEMOHCTPALMU [TPE3EHTALNI;

KOMIBIOTEPHI HIIH HOYTOYKH, PACIIOI0KEHHBIE B KOMITBIOTEPHOM KJlacce, I/1e KayKIbIi
YYEHHK paboTaeT ¢ yCTPONUCTBOM JIMO0 WHIMBUIyaIbHO, JIMOO B TIapax;

KOMIBIOTEPHl MM HOYTOYKM KaK yd4alluXcs, TaK M YYHTENsS JOJDKHBI OBITh Ha
onepanuoHHbIX cuctemax Windows/MacOS;

TUIIOBOE TIPOrpaMMHOE oOecreueHrne, NpUMEHseMoe 001eo0pa3oBaTeIbHBIMU
OpraHu3aIusIMH;

UHTEerpupoBaHHas cpena paspadotku (IDE) ans a3bika nporpammupoBanus Python;
Jupyter Notebooks — cpena pa3zpaboTtku, mis 3amycka ¢aiinoB u3 marepuanoB Y MK

C KOMIIBIOTEPA UJIN U3 00JIagHOTO XpaHUuJIrIIa.

Texanueckue TpedoBanus k [10

K wnu HOyTOYyK Ha 6a3e OC Windows, MacOS

Cucremusbie TpeboBanus Windows

Cuctemusie TpeboBanust MacOS

OneparnpionHas cucrema Windows 7 Win Bbllie

[poueccop Intel® Core Duo nnu aHanorudHeIi ¢
yactoroi 1,5 I'T'1 minu BeIire

2/4 T'b onepaTHUBHOM MAMSTH ISl CHCTEM IO
yrpasienueM 32/64-outnoit Windows

Oneparmonnas cucrema MacOS X 10.10 uu
BBIIIIE

Ipoueccop Intel® Core Duo nnu aHanoruyHslii ¢
yactoron 1,5 I'T'1y unu BeImIe

1,5 I'b onepatuBHoit mamsity - [Iporeccop Intel®
Core Duo mnu aHaJoru4sli ¢ yacroroi 1,5 I'T'ig
WJIU BBIIIE

1,5 T'b onepaTuBHOI mamMsITH

e Paspemenue skpana 1024x768 wim Gonpie

e Hammuue HWHTEPHET-COCANHECHU A

e Heo0xoamMo HCroabh30BaTh aKTyalbHBIC BEPCHH OHOTO U3 cienyrommx opayszepos: Edge, Chrome,

Safari, Firefox, Opera




DopMbI aTTECTALMM

Bce pasnensl mpenmnosiaratoT BBINOJIHEHME M 3alUTy NPOEKTOB. IIpoexTsl mo cBoeit
TMTAKTHYECKON CYIIHOCTH HaueJdeHbl Ha (OPMHPOBAHHE CIHOCOOHOCTEH, TO3BOJISIONIINX
3 PEKTHBHO NEHCTBOBATH B peaibHON KU3HEHHOW cuTyauuu. O0nanas UMM, ydamuecss MOTyT
a1alTUPOBAThCSl K U3MEHSIOIKUMCSI YCIOBHUSAM, OPUEHTUPOBATHCA B Pa3HOOOPa3HBIX CUTYALUSX,
paboTaTh B KOMaH Ie.

[Tpu pabGoTe HaJ MPOEKTOM HOSBISAETCS UCKIIOYUTEIbHAS BO3MOXKHOCTh (DOPMUPOBAHHS y
yyaluxcs KOMIETEHTHOCTH paspelieHusi npolsieM (IMOCKOJIbKY 00s3aTeNbHBIM YCIOBUEM
peainzalMi MeTojJia IPOEKTOB B LIKOJIE SBJISETCS PEIlEHUE y4JalllMMCsl COOCTBEHHBIX MpoOiieM
CpEeICTBAaMH IPOEKTa), a TaKKe OCBOEHHE CIOCO00B JAESTEIbHOCTH, COCTABIISIFOIINX
KOMMYHHMKATHUBHYIO U HH()OPMALIMOHHYIO KOMIIETEHTHOCTH.

[IpoeKTbl SBISIOTCS MEXIPEIMETHbIMUA, B OTJIMYHME OT MOHOIPOEKTOB, YaCTHYHO
BBITIOJIHSAIOTCS BO BHEYPOYHOE BpeMs U TOJ PYKOBOACTBOM HECKOJIBKHX CIEIUAINCTOB B
pa3nMuHbIX oO0nacTaxX 3HaHWs. Takue MNpPOeKThl TPeOYIOT OuYeHb KBaTHU(PHUIIMPOBAHHON
KOOPJUHAIIMK CO CTOPOHBI CHENUAIMCTOB U CIAXEHHOW pabOThl MHOTUX TBOPYECKUX TPYII.
MespeqMeTHble IPOEKThl MOTYT ObITh Kak HEOOJIBIIMMH, 3aTparuBaroliiMU JIBa-TPU MpeAMeETa,
TaK M HalpaBJICHHBIMM Ha pelIeHHE JOCTaTOYHO CJIOXHBIX Ipo0sieM, TpeOyromux

COJIepXKaTEIbHOW MHTETpaIlii MHOTHUX 00J1acTeil 3HAHUS.

CIIMCOK JIMTEPATYPbI U DJIEKTPOHHBIX PECYPCOB

1. H.H.Cambuikuna, «['otoBumMcs k EI'D no nndopmatuke», yaedHoe mocooue,
3JIEKTUBHBINA Kypc, U3a-Bo bunom, Mocksa, 2008r.

Caiit napopManronHo# noanepxkku o EI'D http://www.ege.ru/.

Caiit denepaibHOr0 HHCTUTYTA NieAarorudeckux uamepennii ®UIHN http://www.fipi.ru
Caiit PHOKOuMT http://ege.spb.ru/

O6pazoBarenbHbIi opTan http:/ www.ege.edu.ru

Wurepuer-onumnuana no undopmaruke CII6I'YUUTMO http://olymp.ifmo.ru
CBoOoHBIHM hopyMm 2KCIEpTOB Ha caliTe www.ege.spbinform.ru

Nk wDd
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