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IHosicHuTeaLHAA 3aNIUCKA

Oo6masi xapakrepuctuka Kypca. Kypc «lckyccTBeHHBIH MHTEIUICKT (0Oa30BbIi
YPOBEHb)» AJISl CpelHEH ILIKOJIbl sBJseTcs 0a30BbIM B o0mieill nporpamme «lcKyccTBEHHBIN
WHTEJIEKT» I 00I1e00pa3oBaTeIbHBIX IIKOJ U TpeJHa3HA4eH s npernogaBanus B 10-11
KJaccax. DTOT Kypc HampaBlieH Ha MpOJOJDKeHHE (OPMHUPOBAHMS 3HAHHMNA YYAIIMXCS CTApIIUX
KJIACCOB O CHUCTEMaxX MCKYCCTBEHHOI'O MHTEIUIEKTa KaK OJHON M3 Haubojee MEepCreKTHBHON U
pas3BUBarolIeics o0gacTel HAyYHOrO MU TEXHOJIOIMYECKOro 3HaHUA. MICKyCCTBEHHBIH MHTEIIIEKT —
CTpaTeTMYECKH Ba)XKHOE HarpaBiieHHe, Kotopoe B HammonanmeHOW mnporpamme «udposas
skoHOMHKa Poccuiickoit deneparumy 0003HAYECHO B Ka4eCTBE OJHOM M3 CKBO3HBIX LU(POBBIX
TEXHOJIOTUH, 00ecleunBaOLINX YCKOPEHHOE PAa3BUTUE NPUOPUTETHBIX OTpAcield SKOHOMUKU U
couuanbHoi cgepsl. [Ipunaras B 2019 r. HanuonaneHas crparerus pasBUTHsS UCKYCCTBEHHOI'O
MHTEJIJIEKTa CTABUT 3a/laddl COBEPILUEHCTBOBAHMUS CHCTEMbI IOATOTOBKH KaJpOB B 3TOM
HAIpaBJICHUH, a TaKXKe Pa3pabOTKH M BHEIPEHHUS MOJIYJECH 1O UCKYCCTBEHHOMY HMHTEIUIEKTY B
oOpa3oBaTellbHbIE IPOTrPaMMbl BCEX YpPOBHEH, BKIOYas cpegHee oOuiee oOpasoBanue. Ha
pelleHre NTaHHOM 3a7jaui ¥ HallpaBJIeH HACTOSIUN KypC.

CTpyKTYypHO JaHHBIN KypC BKJIIOYAET JBA B3aMMOCBSI3aHHBIX MOAYJIS (pa3jaena) MaccuBbl
B Python m Mammunanoe oOyuenme. IlepBblii Momynb (paszen) CBA3aH C akTyaln3aluedl u
JaTbHEHIIUM pa3BUTHEM 3HAHMH M yMEHHMH MO OCHOBaM HporpaMMupoBaHus Ha Python.
ChopmupoBanHble y yyalmuxcs 3HaHHA M yYMEHHs IO 3TOMY Moayito (pasneny) Oyayr B
JAIbHENIIEM HCIOJIb30BaHbl MPHU U3YYEHUU BTOPOro MOIYJs (pa3zenia), OCBOEHHE KOTOPOIo
HAIpaBJIEHO Ha pa3BUTHE NPEACTABICHUH O MHOrooOpasuu MOJAXOJ0B B pa3zpaboTke
UCKYCCTBEHHOI'O MHTEJUIEKTa, UX BO3MOXHOCTSIX U OIpaHMUYCHMAX; HAa (POPMUpPOBaHHUE 3HAHUN O
MAallMHHOM OOYYEeHHUU U YMEHMI MPOSKTUPOBAHUS U peaIn3allii MOJAEIN MAllIMHHOTO 00y4eHHs
Ha Python. Ilpu n3ydenun stux Moaynei (pas3aenoB) ydalyecs: He TOJIBKO Y3HAIOT O crienuduke
OCHOBHBIX 33/1a4 MalIMHHOIO OOy4YeHHs, HO M HaydaTcsl BbISBISITh U (DOPMYIHpOBaTh JAAHHbBIE
3aJaud B COOTBETCTBUU C peaIbHBIMU MOTPEOHOCTSMH B pa3iMyYHBIX cepax *KHU3HH yellOBeKa.
OrtoMy OyneT crocoOCTBOBaTh pEIIEHHE MPAaKTUKO-OPUEHTHPOBAHHBIX 3a7ay, B TOM YHCIE U
HEINOCPEICTBEHHO CBA3aHHBIX CO MIKOJBHOM KU3HBIO, C U3YUYEHUEM JAPYTUX YUEOHBIX TUCIUIUINH.
B xone ocBoeHust yueGHOro MaTepuaina Kypca y ydamuxcsi QopMUpyeTcst yCTOMYUBBIA HHTEPEC K
cHCcTeMaM HCKYCCTBEHHOTO MHTEJUIEKTA U 3aKJIabIBaeTcsl 6a3a JJisi MPOJIODKEHUS UX U3YUEeHHUS B
paMKax BHEYPOUHOI eATeTbHOCTH HJIM JAOMOJIHUTEIEHOTO 00pa30oBaHus, HIIM CaMOOOpa30BaHUs
B OTOM HAIpaBJICHUH, HAIPUMEpP, CaAMOCTOSITEIIbHOIO OCBOEHHS Kypca C HCIOJIb30BAaHUEM
00pa3oBaTeNbHbIX OHJIAlH PECYpPCOB.

Kypc «MckyccTBeHHBIM UHTENIEKT» (0a30BbI) HOCUT MEXIUCHUIUIMHAPHBIA U

KOMIUIEKCHBIN XapakTep. C 0HO! CTOPOHBI, B HEM CUHTE3UPYIOTCS 3HAHUS U YMEHHUS y4dalluxcs,



MOJTYYCHHBIC MMM Ha YPOKaX MaTeMaTHKU, HHPOpMATUKH, GU3HKH, OMOJIOTUH (PEIICHHE 3a1ad C
dusznyeckuM U/ uinu OMoIoTHYeCKuM cojepxkanuem). C Apyroil CTOpOHBI, B CTPYKTYpPE ITOTO
Kypca OTUETJIMBO BBIACISAIOTCA U TEOpETUYEcKas M NMPAKTUYECKass COCTaBISAIOLIME. Yyaliuecs
3HAKOMATCA ¢ 001aCTIMM IPUMEHEHHS U 0a30BBIMH MOHATUAMU Kypca, a B X0JI€ TUJAaKTUYECKUX
UT'P U BBINOJIHEHUS IPAKTUYECKUX U IPOEKTHBIX 33/1aHUI OJIY4at0T OIBIT aKTUBHOM, TBOPUYECKOM
WHJVBHIyaJIbHOU, TPYIIIOBOU U KOJUIEKTUBHOU ACATEIBHOCTH 110 OCMBICIICHUIO KIIIOUEBBIX 3a1a4
MAIIMHHOTO OOYYEHHUS M OCHOBHBIX IOJXOJOB B TPUMEHEHHWH MAIIMHHOTO OOY4YeHHS s
CO3/1aHUS MHTEIJIEKTYaJIbHBIX CUCTEM.

Heap u 3apaun kypca «McKkyccTBeHHbIH MHTELIEKT» (0a30BbIi). [[envio uzyuenus
kypca «VckyccTBeHHBIN MHTEIEKT» (0a30Bblil) SBISIETCS Pa3BUTHE Y YYaLUXCSl YCTOWYMBOTO
UHTEpeca K OCBOCHHMIO JaHHOW oOjacth 3HaHUH W (OPMHUpPOBAHWE MPEICTABICHHUS O
MHOIr000pa3uy MOAXO0J0B B Pa3pabOTKe MCKYCCTBEHHOI'O MHTEIUIEKTa, 00 UX BO3MOXHOCTSIX U
OrpaHUYEHUSX, NpHOOpeTeHHe O0a30BBIX 3HAHMM W yMeHHH B cdepax HaykKu O JaHHBIX,
MAIIMHHOTO OOYy4eHUss W MHOroodOpasum cdep HX NPUMEHEHHs, a TaKke (OPMHpPOBAHUE
nu(ppoBON TPaMOTHOCTH, Pa3BUTHE KOMIIETEHIMI B 00JACTH HCKYCCTBEHHOTO WHTEIUIEKTA,
BOCTPEOOBAHHBIX HA OTEYECTBEHHOM PBIHKE TPYy/la ¢ y4ETOM JUHAMUYHO pa3BUBaroLIeics cepsl
NU. 3aoauu xypca: popMupoBaHUE y ydaIUXCsl MPEICTABICHUI 0 MHOr00Opasuu MOJIX0A0B B
pa3paboTKe MCKYCCTBEHHOTO HWHTEIUIEKTa, MX BO3MOXKHOCTAX M OTpaHMYCHHAX (oOydeHHe ¢
yuuteneMm, oOydeHue Oe3 yuuTens, HeMpoceTw); O MalIMHHOM oOy4yeHuH, cdepax ero
OpUMEHEeHUs; mpuolOpeTeHre yMeHui mo pemieHuto 3agad MO (perpeccus, kiaccudukanus,
KJIacTepu3allys), aHaIu3y AAHHBIX U BU3yaJdu3alMM (Ha si3blke nporpammupoBanus Python c
ucnonbs3oBaHueM 6ubamorexk Pandas, Matplotlib, NumPy, Seaborn); ymeHnuil npoextiupoBaTh U
peaNn30BbIBaTh MOJIETM MAIIMHHOTO OOy4YeHHs; pa3BUTHE KOMMYHUKAIIMOHHBIX HaBBIKOB,
yMeHu# paboThl B KOMaH/ie, CAMOCTOSITENIbHON pabOThl M OPraHU3allMOHHOM KYJIBTYpHI.

HeneBasi ayauropus. Yuamuecs 10-11 kmaccoB o011eo0pa3oBaTeabHbIX MIKOIM.

Mecto kypca «MckyccTBeHHbIN MHTeJIeKT» (0a30BbIii) B yyeOHOM miaHe. Kypc
«VIcKyCCTBEHHBIN MHTEIUIEKT» (0a30BBI) MOKET OBITH BCTPOCH BO BHEYPOUHYIO JIESITEIBHOCTb.
VYpoxku no nepsomy Moayito (pasaeny) «Maccussl B Python» MoryT ObITE BCTPOEHBI B YPOUHYIO
NeSITeIbHOCTD, €CIIM COXPAHSAETCs MPEEeMCTBEHHOCTh JIMHUY S3bIKa MporpaMMupoBanus Python ¢
OCHOBHOI1 ITKOJIOH, BTOpoil MoyIb (paznen) «MammHHoe 00ydeHe» MOKET ObITh IEPEHECEH Ha
BHEYPOUHYIO [JESTEIbHOCTh. B 3aBUCMMOCTHM OT BO3MOXKHOCTEM OpraHu3allid BHEYpPOUHast
JEATEIBHOCTh MOXET OCYHIECTBIIATHCA 110 Pa3JIMYHBIM CXEMaM, B TOM YHUCIIE HENOCPEICTBEHHO B
OJHOW 00pa30BaTeNbHOM OpraHM3allid WIA COBMECTHO C JpPYTUMH 0O0pa3oBaTeIbHBIMHU

OpTaHU3AIMSIMHU U YUPESKICHUSIMU JOMOTHUTEIIBHOTO 00pa30BaHus JETEH.



ILleHHOCTHBIC OPHEHTHPBI coAep:KaHUA Kypca «MCcKyCCTBEHHbIN HHTEJIEKT»
(0a30BbBIN)

TexHoI0TUM UCKYCCTBEHHOI'O MHTEJIEKTa TPOYHO BOIIUIH B HAIILY )KU3Hb U OYEBUHO, YTO
C TEYCHHUEM BPEMEHU CTElEeHb J3TOr0 MPOHUKHOBEHUS] OyAeT JIMIb YBEIMYUBATHCA.
Hcrnonp30BaHMEe MHTEPHET-TIOMCKA, TOJOCOBBIX ITOMOIIHUKOB, CEPBHCOB paclliO3HABaHUS
M300paKeHUM, OHJIAMH UTP SBIISCTCA YacThIO HAIICH IMOBCEMECTHOM JCHCTBUTEILHOCTH. 3a1a4a
COCTOHT B TOM, YTOOBI TOMOYb yUaIEMYCs 3aHATh IO OTHOIICHUIO K STUM TEXHOJIOTHSIM TIO3HUIIHIO
HE [MaCCUBHOTO MOJI30BATEN, @ AKTUBHOTO TBOPIIA U CO3/1aTEsl, TOHUMAIOIIETO CYyTh TEXHOJIOTUI
HMCKYCCTBEHHOTO HWHTE/UIGKTa M CIOCOOHOTO CO3/1aBaTh CBOW, OPWUTHHAIBHBIC PEIICHUS.
O4eBHIHO, 4TO yXKe B OirpKaiiieM OyayIieM OT TOro, HACKOJIbKO IPAMOTHO BBITYCKHHUK HITKOJIBI
CMOET KOHCTPYUPOBATH COOCTBEHHYIO CpEly )KU3HH U MPO(HEeCCUOHATBHOM ASSTEIHHOCTH, B TOM
YuCje, MUHTETPUPYSd B HEE TEXHOJOTUU HCKYCCTBEHHOTO HWHTEJUIEKTa, OYJET 3aBUCETh €ro
YCIEIHOCTh W KOHKYPEHTOCIMOCOOHOCTh. [loaTOMY CTONBb Ba)KHO OCBOECHHUE TEXHOJIOTUN
HCKYCCTBEHHOT'O MHTEIJIJIEKTa, XOTs Obl U HAa 6a30BOM ypOBHE.

Kypc «WckyccTBeHHBIM WHTEUIEKT» (0a30BBIN)» OpPraHUYHO HMHTETPUPYETCA C
npeAMEeTaMH, KOTOpPbIE H3Yy4aloTCs Y4YalluMHUCs CTapiied MmKojbl. EctecTBeHHBIM 00OpazoMm
BBITJISIIAT MHTETPAIUS C JUCIUIUIMHAMM ITPEAMETHOM o0acTu «MartemaTuka U nHpopMaTHKay.
Pa3BuTre TOrM4ecKoro u aaropuTMUYECKOTO MBIIIJIEHHUS, OCYIIECTBISIEMOE HA YPOKAX MO 3TUM
TUCITUILIMHAM, CITYXKHT 3a7a4e (OpMUPOBAHUS MPOYHOM 0a3bl, HA KOTOPOIl B TabHEHIIIEM MOXKET

MPOUCXOAUTH CTAHOBJICHUC CIICHUATIUCTA MO HCKYCCTBECHHOMY MHTCIIJICKTY.

Ilnanupyembie pe3yJbTAThl OCBOCHHUS Y4e€0HOI0 Kypca

[IpenonaBanne kypca «VCKycCTBEHHBIN MHTEIUIEKT» (0a30BBbI) HAIpaBlIEHO Ha

AOCTHUIKCHUC TPEX I'PYIII PE3YJIbTATOB - IMYHOCTHBIX, MCTAIIPCAMETHLIX U TPCAMCETHDBIX.

1-g rpynmna: 1.1. dopmHpoBaHHE y y4arerocs MHPOBO33pEHHUS,
JUYHOCTHBIE COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO DPa3BUTUSl HAyKH U
pEe3yNbTaTHI oOmrecTna.

1.2. ®opMupoBaHue y ydalerocs HHTepeca K JOCTUKEHHUSAM HAYyKH

M TEXHOJOTHH B 00J1acTU HCKYCCTBCHHOI'O MHTCJIJICKTA

1.3. (I)OpMI/IpOBaHI/IC Yy y4Jaluierocs yCTaHOBKH Ha OCMBICIICHHOC U

0e30MmacHoe B3aUMOJICHCTBUE C TEXHOJOTHSIMH M YCTPOMCTBAMH,




pC€alIM30BaHHBIMM Ha OCHOBC€ IIPHUHOUIIOB HCKYCCTBCHHOTI'O

HWHTCIIJICKTA.

1.4. TlpuoOpereHwe  ombiTa  TBOPYECKOH  JIEATEIBHOCTH,
OIMMPAIONIEHCS Ha UCTIOIH30BAaHUE COBPEMEHHBIX MH(POPMAITMOHHBIX

TCXHOHOFHﬁ, B TOM YHCJIC UICKYCCTBCHHOI'O MHTCJUICKTA.

1.5. ®opmupoBaHue y ydamerocst ycTaHOBKM Ha COTPYIHUYECTBO U
KOMaHIHyl0  paboTy TpW  PEIICHUH  HUCCIEIOBATEIbCKUX,

MpOOJIEMHBIX U H300peTaTeIbCKUX 3aad.

2-51 rpynna:
MeTarpeIMETHbIC

pe3yJIbTaThl

ITo3naBartenbnbie YY/I:

2.1. VYmenwe paborate c wuH(pOpMAIMEH, aHATU3UPOBATh U
CTPYKTYPHUPOBATh IIOJIyYCHHBIC 3HAHHUS M CHHTE3HPOBATh HOBBIC,

YCTAHABJIMBATb MPUYNHHO-CIICACTBCHHLBIC CBA3H.

2.2. YMeHus oOBSACHATH SIBJICHUS, TIPOIECCHI, CBSI3U U OTHOIICHHUS,
BBISBIICMBIE B XOAE IIO3HABAaTEIbHOH MW HCCICAOBATEILCKOMN

ACATCIIBHOCTH.

2.3. YMenue ACJIaTh BBIBOABLI HAa OCHOBC KPHTHYCCKOI'O aHalin3a
Pa3HbIX TOYCK 3pCHUA, MNOATBCPIKIAATH ux COOCTBEHHOMU

aPFYMeHTaHHCﬁ HJIN CaMOCTOSATCIIbHO IMOJTYYCHHBIMU TaHHBIMHU.

2.4. YMeHue aHanu3upoBaTh/pedIeKCUpPOBaTh OMBIT HCCIEeI0OBAHUS
(TeopeTHuYecKoro, SMIMPUYECKOr0) Ha OCHOBE NPEASIOKEHHON

CUTYallluH, MOCTABJICHHOM LIEJIH;

2.5. VYmenue CTPOUTH PACCYXKIACHHUEC Ha OCHOBC CpaBHCHUA

MIPEIMETOB U SIBIICHUU.
Perynstusubie YY/I:

2.6. YMeHne 0OOCHOBBIBATH II€NIEBbIE OPHUEHTHUPHI M MPHOPUTETHI

CChIJIKaAMHM Ha HEHHOCTH, YKa3bIBasd U 000CHOBBIBAs JIOTUKY.

2.7. YMeHue MIaHupoBaTh HEOOXOAUMBIE IEHCTBHS B COOTBETCTBUU
¢ yueOHOI M MO3HaBaTeNbHOM 3a/1a4eil U COCTaBIATh aJTOPUTM HX

BBITTOJIHEHU .




2.8. YMeHure omuchIBaTh CBOM OMBIT, 0hOPMIISIS €T0 IS Mepeaadn
APYruM JIOAAM B BUAC TCXHOJIOTUU PCHICHUSA MPAKTUYCCKUX 3aaa4

OIIPCACIICHHOI'O Kj1acca.

2.9. VYmenue BbIOMpaTh W3 NPEAJIOKECHHBIX BapUAHTOB U
CaMOCTOSITENIPHO ~ MCKaThb  CPEJICTBA/PECypChl sl peIICHUs
3aa4/IOCTIKEHNsT  LEeMM B XOJE€  HCCIIEIOBATEIbCKOM

JCATCIIBHOCTH.

2.10. YMeHue NpuHUMATh PELICHNE B UTPOBOM M y4eOHOI CUTyalluu

1 HECTH 32 HETO OTBETCTBEHHOCTb.
KommyHnukatuBubie YY /|

2.11. YMmenue B3auMOeHCTBOBATh B KOMaH/I€, YMEHHEM BCTYIIATh B

JTMAJIOT ¥ BECTH €TO0.
2.12 YMenue co0mroaaTh HOPMBI MyOJTUYHON peyH,

perijlaMCHT B MOHOJOIC HW JUCKYCCHMM B COOTBCTCTBUU C

KOMMYHHKATUBHOM 3aJ1a4yeil.

2.13. YMeHue omnpenensaTb CBOM JEHCTBUS U JEHCTBUS NApPTHEPOB

JIIsL HpOHYKTHBHOﬁ KOMMYHUKaIINH.

2.14. YMeHue npuUXOIUTh K KOHCEHCYCY B JAMCKYCCHU WIH

KOMaHJIHOH paboTe.

3-1 Tpymma.
IIpenmerHbie

pe3yabTaThl

3.1. HWmerp mnpencraBieHHss O MHOrooOpasuud NOJIXOJOB B
pa3pabOTKe HCKYCCTBEHHOI'O WHTEJUIEKTa, MX BO3MOXHOCTSIX U

OrpaHU4YCHUAX; O MAILIMHHOM O6y‘-IeHI/II/I u C(bepax €Tro NIpUMCHCHU;

3.2. YMeTh OOBSICHATH Pa3HHIy MEXIY MAIIMHHBIM OOY4YEHUEM C

YUYUTCIIEM U 0e3 YUYHUTCIIA.

3.3. BesBiare u popmynupoBaTh 3aJaud MAIIMHHOTO OOYYEHHS
JUIS. pa3iuyYHbIX cdep KU3HU YeJIOBeKa M B COOTBETCTBUU C

pCaIbHBIMHA HOTpe6HOCTSIMI/I.

3.4. ImeTs mipeicTaBICHNS O CO3JJaHUU MOJIENN Kilaccuukanuu Ha

cepuce Teachable Machine.




3.5. meTh mpencraBieHuss 0 HEMOOOYYCHHBIX M MEPe00yUEHHBIX
MOJIENIAX MAIIMHHOTO OOy4YeHHs, YMETh BBIABIATH HPOOJIEMBbI IO
XapakTepHbIM MpHU3HAKaM W 3HaThb CIOCOOBI  OOpBOBI €

nepeodydeHreM U He000ydeHUEeM MOJIEICH.

3.6. IlonyuuTh TPaKTUYECKUM OMBIT TECTUPOBAHMS TOTOBOM MOJIENH

MalllMHHOT'O O6y‘leHI/I5I

3.7. Wmerp mpeacTtaBleHHss O CYIIHOCTH pabOThl MOJENIn
JIOTUCTUYECKON pPErpeccuy M BO3MOXHOCTSAX €€ NPUMEHEHHUS JUIs
KJaccuukanuu 0ObeKTOB; 00 MCIIOIB30BaHUU JIEPEBbEB PELICHUN

B MalllIMHHOM O6y‘{€HI/II/I.

3.8. YMeTh co3maBaTh MOJENH JIMHEHHOH perpeccun Ha Python c

noMoltpio 6ubmorek pandas, numpy u sklearn

3.9. YMeTh mpOeKTUPOBATh U PEATM30BBIBATH MOJIEIM MAITUHHOTO
oOydyerns Ha Python ¢ mOMOIIBIO WHCTPYMEHTOB OMOIHMOTEKH

sklearn

Mecto kypca «McKycCTBEHHbIH HHTEJJIEKT» (0a30BbIH) B YUeOHOM IJIaHE
VYpoku kypca «VckyccTBEHHBIN HHTEIIEKT» (0a30BbIil) MOTYT IPOBOAUTHCS KaK B paMKax
BHEYpPOUHOI JesATeNbHOCTH. YPOKHU Mo mnepBoMy paszzaeny (Python) moryr ObITh BCTpoEHBI B
YPOUHYIO J€SIT€IbHOCTb, €CIIU COXPAHSIETCS IPEEMCTBEHHOCTh JIMHUMU S3bIKa TPOIPaMMHPOBAHUS
Python ¢ ocHOBHOI1 1mIKOII0i, BTOpO# pa3aen (MamunHHOEe 00yueHHe) MOXKET ObITh EPEHECEH Ha

BHEYPOUHYIO JAESTEIbHOCTD.

Y4yeOHO-TEMATHYECCKUM TIJIAH

Ne .. HaszBanmue pa3nesna/Temsl KoanuecTBo yacos
O01ee Teopus IIpakTuka
1. OcHOBBI SI3BIKA 8 15 6,5
nporpammuposanus Python




1.1, Dramel pelieHHs 3ajaud  Ha 1 0,5 0,5
KOMIIBIOTEPE

1.2. Pemienue 3a1ad Ha KOMIIbIOTEpE 1 1

1.3. OnnomepHbie MaccuBsl B Python - 1 0,5 0,5
cnucku. Co3laHue CIUCKOB U
BBIBO/I DJIEMEHTOB

1.4. UccnenoBanue u  reHepanus 1 1
CIHCKOB. BpIuncienne CcyMMmbl
AJIEMEHTOB CITHCKA

1.5. CnoBapu u ux onucanue. Ilonck 1 0,5 0,5
10 CJIOBApIO

1.6. [Tepebop 211eMEHTOB clioBapst 1 1

1.7. Pewmienue 3a1ay C 1 1
UCIIONIb30BAHUEM  CIIHCKOB U
cioBapen

1.8. [ToBTOopenue. Wroromas pabota 1 1
"Maccussl B Python™

2. MammHHOe 00y4eHue 10 5 5

2.1. IlonsiTie W BHABI MAIIUHHOIO 1 0,5 0,5
o0y4deHus

2.2. AHanu3 ¥ BU3yaJIn3anus JaHHbIX 1 0,5 0,5

2.3. bubnuotexu MAaITUHHOTO 1 0,5 0,5
o0y4deHus

2.4. JluHeiiHas perpeccust 1 0,5 0,5

2.5. HenuHeliHbIe 3aBHCHUMOCTH 1 0,5 05

2.6. Knaccugukanus. Jlorucruyeckas 1 0,5 0,5
perpeccust

2.7. Knaccudukanus. Jlorucruueckas 1 0,5 0,5
perpeccust

2.8. Jepesbs pemennid. Yacts 1 1 1

2.9. Jepesbs pemiennii. YacTs 2 1 0,5 0,5




2.10. [TpoexT «Pemenne 3a1a4u 1 1
KITACCHU(PUKAITAN

NUTOT'O 18 6,5 11,5

Conepskanue Kypca

Monayasb (pa3aea) 1. Maccusbl B Python.

Tema 1.1. Dramnbl pemeHus 3aaa4u Ha KoMrbioTepe. JInHelHbIi anroputm, 6J10K-cxema.
MaremaTHueckue onepaTopsl, onepaTop npucBanBanus, Gpyakmun print(), input(), float(). ramns
pelieHus 3a1a4 Ha KoMIbtotepe. Mojienb, anroputM, popMaiu3anus, JMHEHHbIA U
pa3BEeTBIAIOLIMICA AITOPUTMBL. Y CIIOBHBIH oniepatop B Python, mosHbIif 1 HEMOIHBIN YCIOBHBIE
OIIepaTopBHl.

Tema 1.2. Pemenue 3aau Ha komnbtorepe. [loBTOpeHre OCHOBHBIX 0a30BBbIX OHATUMN
Python, n3y4yeHnsix panee.

Tema 1.3. Onnomepnble MaccuBsl B Python - cnucku. Co3znanue ciickoB U BBIBOJ
sneMeHTOB. CIMCOK, MAaCCHB, 3JIEMEHTHI CIIUCKA, MHJIEKC 3JIeMeHTa criucka. Metozs! .append u
.sort, MOJIOKHUTENbHBIE U OTPUILIATEIbHbIE UHAECKCHI, CPE3bI.

Tema 1.4. ccnenoBanue u reHepaiiysi CluckoB. BeruncieHne cyMmMbl 2IEMEHTOB
cniucka. Merons! .append u .sort, dpyHkiuu min(), max() u metof .count. CyMMUpoBaHHe
HJIEMEHTOB CIIMCKA, IIUKJI C 3aJaHHBIM YHCIIOM MTOBTOpeHUil, oneparop for. 'eneparus crucka,
omnepatopsl for u if.

Tema 1.5. CnoBapu u ux onucanue. [Touck no cinosapro. Criucku, reHepaius ClucKoB,
CYMMHpOBaHHE 3JIEMEHTOB clucKa, QyHKIus len(), cnoxenue cnuckoB. CoBapu, 3J€MEHTHI
CJIOBapsi, KJIIOY ¥ 3HaYEHHE, BBIBOJ] DJIEMEHTOB CJI0Bapsl, IIOUCK JJIEMEHTOB B CIIOBApE.

Tewma 1.6. Ilepebop smeMeHTOB cioBaps. CioBaph, CIIUCOK, oniepatopsl for u if, ameMeHT
cJIoBapsi, KJIt04, 3Ha4eHue, nepedop ciioBaps 1o Kirodam, epedop cioBaps Mo 3HAYEHUSM,
MeTobl .keys, .values, .items, onepaTtopsl for u if.

Tema 1.7. Pemenue 3a1a4 ¢ MCIIOJIB30BaHNUEM CIMCKOB M cioBapeil. CIIUCOK, cpes,
MOJIOKHUTEIbHASA U OTpULIATEIbHAs HHAECKCALUS JIEMEHTOB cIUcKa, MeTo .append. ['eneparus
cniucka, oneparopsl for u if. CioBapsb, 3J1eMEHTHI CJIOBapsi, KJIFOYU U 3HAUECHHUS, BIOKEHHbBIE
CJI0BapH, METOJ .items.

Tema 1.8. IToBropenue. Utorosas pabota «Maccussl B Pythony». OcHoBHBIE TOHATHS
MoZyJis 1: CIUCKU U CIOBapU».

Monayasb (pa3aea) 2. MammHHOe 00y4eHue.




Tewma 2.1. IToHsITHE ¥ BUBI MAIIMHHOTO 00y4YeHUs. VICKYyCCTBEHHBIN MHTEIUICKT, TIOIXO/I,
OCHOBAHHBIN Ha MpaBWax, MammHHOE 00yuenue. Victopus passutus U B urpax, cdepsr
NpUMEHEHHs MAllMHHOTO 00y4eHus. OOyueHue ¢ yuurenem, ooydenue 0e3 yuurens, 3aada
perpeccum, 3ajada KiaccupuKaluy, 3ajada KiacTepus3aluy, 0T00p JaHHbIX JJIs MOAEIH
MAaIlIMHHOT'O O0y4YeHHUS.

Tema 2.2. Ananu3 u BU3yanu3aius JaHHbIX. MalllnHHOE 00YYeHHUE C YUUTEIIEM,
MaIIMHHOE 00y4YeHue 0e3 yuuTes. 3a1aya perpeccuu, 3aj1ada Kiaccudukamm, 3a1aqa
kiacrepusanun. bubnuorexku pandas u matplotlib, ureHne TaOMMYHBIX TaHHBIX, CTATUCTHYECKUE
IIOKA3aTeNH, IOCTPOCHUE THArPAMM.

Tema 2.3. bubnanorexkn MammmHHOTO o0ydeHus. MamHHoe 00y4eHHe ¢ YIUTeNIeM u 0e3
yuuTens, ero npeumyuiectna. [locranoBka 1enu u 3aj1a4, aHaJIu3 JaHHbIX, O0yJarouias u
TPEHUPOBOYHAs BBIOOPKH, 3ajjaya perpeccuy, 3ajada KiaccuuKaum, TeCToBas 1
TPEHUPOBOYHAs BEIOOPKA, Iepeo0ydeHne, HeJoo0yueHue, ONTUMalIbHask MOJIENb, Kpocc-
Banmanus. bubnuoreka sklearn, 3Tansl HOCTPOSHUS MOJIENIN MAITMHHOTO 00y4eHust Ha Python.

Tema 2.4. JIuneitnas perpeccus. [lonaTue muHeHHOM perpeccu, nenesast GyHKIus,
JMHENHOE ypaBHEHHUE, TOMOCKEJACTUUHOCTh JaHHbIX. Co3/1aHne MOJIENH JTMHEMHON perpeccun
Ha Python ¢ momombto 6ubnuotek pandas, numpy u sklearn.

Tema 2.5. Henunelinple 3aBucumoctd. Co3aanue, o0yuyeHue U OL[eHKa MOJIENIN JTMHEHHON
perpeccun. Busyanuzauus nanusix Ha Python. Henunelinbiil gynkuun, rpadpuku QyHKINH.
[TonnHOMManBHOE MpeoOdpa3oBaHKe TMHEHHON PErpecCcuu.

Tema 2.6. Knaccugukanus. Jloructuueckas perpeccus. Knaccudukarus, soructuueckas
perpeccusi, TMHEWHBIN KITacCu(UKATOP, TUIEPILUIOCKOCTh, OMHapHast KiaccuuKaIus,
MYyJIbTHKJIacCOBas kinaccudukanus. Jlnneitnoe ypaBuenue, KodOPUIUEHThI TUHEHHOTO
yYpaBHEHHMSI, PACHOJIOKEHUE TOUKH OTHOCUTEIBHO MPSAMOH, OTCTyN 00beKkTa. Co3aHue,
0o0y4yeHHE U OLIEHKA MOJIEH JOTMCTUYECKOM perpeccum.

Tema 2.7. Knaccuduxkanus. Jloructuueckas perpeccusi. Marpuia omu0oK, METPUKU
KayecTBa JIOTUCTUYECKON perpeccuu, MoJieNb JIOTUCTHUECKON perpeccuun Ha Python.

Tema 2.8. JlepeBbs pemenuii. Yacts 1. /lepeBo peleHuil, 371€MEHThI 1epEBLEB: KOPEHb,
JMCThS; TIyOHHA JAepeBa, KaJHbIH allrOPUTM, aTpuOyT pa3OueHus; SHTpomnus, popmyna
[ITenHOHA, BEpOATHOCTH, KpuTepuid [[KUHU.

Tema 2.9. JlepeBbs pemenuit. Yacts 2. MeToibl penieHus mpoosieMbl nepeo0ydeHust
nepeBbeB. Mojienu aepeBa pemieHuid. Peanuzanus nepesa pemienus Ha Python.

Tema 2.10. IIpoekt «Pemenune 3anaun knaccudukanumy. Mammuanoe oOyueHue ¢

yuuTeneM, 3aaava kiaccudukanuu. MeTpuku oleHKH KadecTBa KilacCu(UKaLUU. JTambl



pa3pabOTKH MOJIENIM MAallTMHHOTO OOYYCHUS, aHAIM3 JaHHBIX, CO3IaHUE  00yUeHHUE MOJICIIH,

orieHka 3(pPeKTUBHOCTH paOOTHI MOJICIIH.



TemaTuveckoe NIAHUPOBAHUE € ONIPee/IeHHeM OCHOBHBIX BH/I0B Y4eOHOM

HEeATCJIbHOCTH
HaumeHnoBanu Kparkoe cogep:xanue Buabl yueoHoii
€ TEeMbI JEeATECJIbHOCTH
1. Python

1.1. | DOransel pemenus | JIMHEHHBINA aaropuT™, OJIOK- Ananumuueckas: aHanu3
3a1a4n Ha | cCXxema, MaTeMaTH4ecKue JIBUKCHUS 0eCruUIOTHOTO
KOMIIBIOTEpE orepaTophl, OIepaTop aBTOMOOMJIS; aHanu3
npucBauBanus, pyHkuuu print(), | anropurma JBIKCHUS
input(), float();3Tams! pemeHus O0eCMIIOTHOTO  aBTOMOOWIIS,
3a7a4 Ha KOMIBIOTEPE, MOJIEIb, aHaIM3  JTallOB  PEIICHHS
ITOpHUTM, (POpPMATTH3AIIHS, 3a7a9u Ha JIBYDKEHHE

JIMHEWHBIN U pa3BETBISIOMINICA
AITOPUTMBI, YCIIOBHBIN
orepatop B Python, monHbIi
HETOJIHBIA YCIOBHBIN ONIEpaTop

OEeCIMIIOTHOTO aBTOMOOWIIS.

KommyHnukayuonnas: OTBETHI
Ha BOIIPOCHI YYUTENS, B TOM
qyucie POOJIEMHBIC
(obcyxnenue mo OJIOK-cxeme
3TAOB PEILICHHUS 3aJayd Ha
I1K).

Ilpaxmuueckas: pelieHus
3aJ1aun Ha JIBUKCHHE
OeCIMMIOTHOI0 aBTOMOOMIIS, B
TOM  YHCJIE  COCTaBJICHHE
QJITOpUTMa, HAIMCAHUEe KOJa;
COCTaBIICHUE OTIFICAHHUS
KOKIOTO0  dTala  pelieHUs
3agaun Ha IIK (mo Ounok-
cxemam)

Pegnexcusnas: 3anonHeHue
aucta pediaekcuu B KOHILE

ypoka

Python - criuckwu.
Co3nmanue

CMHCKa, MeTo/bl .append u .sort,

1.2. | Pemenue 3amau | [ToBTOpeHHE OCHOBHBIX 0a30BBIX | /Ipakxmuueckas: MPe3CHTALNS
Ha KOMITbIOTEpE noHsaTHi Python, n3y4eHHbIx BBITIOJIHEHHOTO  JIOMAIIIHETO
paHee 3a/1aHuUS; y4acTHe B
BUKTOPUHE Ha TMOBTOPEHHUE

6a30BbIX noHsATHH Python.
Peghnexcuenas: 3anomHeHue
aucta pediaekcur B KOHIIE

ypoka

1.3. | OnHomepHbIe Crnucok, MaccuB, AIIEMEHTHI Ananumuueckas: aHanu3 W
MacCHUBBI B | CIIMCKa, UHJIEKC DJIEMEHTa KOMMEHTHPOBAHHUE KaXI0Tro




CIIUCKOB u
BBIBOJ]
DJIEMEHTOB

ITOJIOXKUTCIIBHBIC U OTPULATCIIBHBIC
HUHICKCBI, CPE3bI

9JICMCHTAa TCPMHHA
«CIIMCKH)», HAITMCAHUEC KOJa.

Ilpakmuueckas: HaUCaHHE
POrpaMMBbl JUISl XpaHCHUS U
00paboTku JTAHHBIX 00
OIICHKaxX [0 HCTOPUH 32
TEKYIIYIO YCTBEPTh;
BBIIIOJHEHHE  3aJaHui B
Jupyter Notebook o
CO3JIaHUIO CTHCKa subjects ¢
JJIEMEHTaMU.

Kommynuxayuonnas: OTBETHI
Ha BOTIPOCHI YAUTEII,
ydactue B TPYIIIOBOM
00CYKIICHUY NpU BbINOIHEHUU
3a0aHULL.

Pegrexcuenas: 3anonnenue
nucta peIeKCUU B KOHIIE

ypoka

14.

HccnenoBanne u
reHepanus
CIIICKOB.
Brruucnenue
CYMMBI
DJIEMEHTOB
CIHCKa

Mertoner  .append u  .sort,
¢bynkuun min(), max() ¥ MeTox
.count; CYMMHPOBaHHC
9JIEMEHTOB  CIUCKa, I[HMKJI C
3aJJaHHBIM YHCJIOM TOBTOPEHHI,
orneparop for; reHeparnus cmcka,
omneparopsl for u if

Ananumuueckas.: aHam3
3aJaHul u BOIIPOCOB;
HaIInCaHue KoJa HpI/I
pELIEHNH 3a/1a4.

IIpakmuueckas: BBIIIOJTHEHUE
B Mapax /MHKpOrpymHmax
3a/1aHHM, B KOTOPBIX
HEO00XO0aIUMO MIPUMEHUTH
KOMaH/bl, HM3y4eHHbIE J0Ma
HanucaHue Koza JUISE
pelieHus 3a1a4n
CyMMHPOBAHHSI  3JIEMEHTOB
CIMCKa;  pelleHue  3aaay
(Hanucanue Koza) Ha
reHepalio CIIUCKOB.

Kommynuxayuonnas: OTBETHI
Ha  BOIPOCHI YUHUTEIS,
ydyacTde B TpYIIIOBOM
00CyX/IeHU! npu
BBITIOJTHEHUH 33IaHUH.

Pegnexcusnas: 3anomHenne
nucTa pedIIeKCHU B KOHIIE

ypoka

1.5.

CnoBapu u ux
OTHCaHHE.

Cnucku, TeHepalus CIIUCKOB,
CYMMHpOBaHHE AJIEMEHTOB

Oxcnepmuasi:
B3aMMOIPOBEPKa




ITouck
CJIOBapIO

1o

crnmcka, pyHkuus len(), cnoxenue
CIIMCKOB; CJIOBApH, 3JEMEHTHI
CcJIOBapsi, KJIF0Y ¥ 3HAUE€HUE, BHIBOJT
JJIEMEHTOB  CIIOBapsi,  IOMCK
3JIEMEHTOB B CJI0Bape

BBIIIOJIHEHHBIX JIOMAIIHAX
3aJaHHH, IIONCK OIMHOOK M UX
000CHOBaHHE.

Ananumuueckas.
BBIIOJIHEHHBIX
3aJIaHuM; 3aJaHui o
CO3JaHHIO cioBapei c
3aJIaHHBIMU YCIIOBUSIMH.

aHaJInu3
JOMalIHUX

IIpakmuyeckas: oOCyxXIeHHUE
OmMOOK, JIOMYIIEHHBIX B
BBIMIOJIHEHHBIX ~ JIOMAITHUX
3aJaHusAX;  NPOCMOTp U
o0CyXJIeHue  BHUECOPOJIHMKA
«CroBapuy;
CaMOCTOSITEJIbHOE
BBIIIOJIHEHWE  33JaHUl  Ha
co3zlaHue cioBaps results c
IpeaMeTaMy U YeTBEPTHBIMU
OLIGHKaMU M cloBaps JJs
MIOUCKA OT3bIBOB o
¢duibMam; IIPOCMOTP
Bugeoposinka «llo croBapro
MOXKHO OBICTPO HCKaTh» MU
BBIMOJIHEHUE  3a/laHusl 110
BUJICOPOJIUKY.

Kommynuxayuonnas: oTBETHI
Ha BOIIPOCHI YUUTEIA,
ydacTue B TPYIIIOBOM
00CyX1eHUN pu
BBITTIOTHEHUHN 3aJITaHHH.

Pegnexcuenasn: 3anonHenue
nucta pedieKCUn B KOHLE

ypoka

1.6.

[Tepebop
JJIEMEHTOB
cIoBaps

CrnoBaps, cnucok, oneparops! for
u if, smemMeHT cioBaps, KIIOY,
3HaueHue, mnepedop cioBaps IO
KIII04aM, mepebop cioBaps IO
3HAYEeHUSM, METO/IbI keys,
.values, .items, oneparopsl for u if

Oxcnepmuasi:
B3aMMOIIPOBEpPKaA
BBITIOJTHEHHBIX
3alaHui

JOMAaIIHHUX

Ananumuueckas:
BBIIOJTHEHHBIX
3amaHuii  (aHAIM3  KOJa),
MOMCK  OHmIMOOK H WX
000CHOBaHME.

aHaJIn3
JOMAaIIHHUX

IIpaxmuueckas: 00CyXIeHUE
OmMOOK, JIOMYIIEHHBIX B
BBIIIOJTHEHHBIX ~ JOMAITHUX




3aaHuAX (HaAmMCaHHUE KOJa);

OpOCMOTp U 0OCyXaeHue
BUJICOMHCTPYKIIHH c
aHaJIU30M IPUMEPOB
«Ilepedop 3JIEMEHTOB
CJIOBapsi»; CaMOCTOSITEIbHOE
BBITTOJTHECHHC 3aJaHUM;
BBIMIOJTHEHUE  3aJaHuil  Ha

NpUMEHEHHe METOJIOB keys,
.values, .items; BBIIIOJHEHHUE
NpakTUYeCKOH  paboThl B
rpynre (1Ba 3agaHus).

KommyHnukayuonnas: OTBETHI
Ha BOTIPOCHI YUUTEI,
ydyacTue BO (pOHTAIBHOMN
Oecene (YTrOUHEHHE TMOHATHUM
CKITIOYY, «GHAYCHHEY,
«QJIEMEHT CIIOBAps», a TaKXKe
BBISIBIICHUE OTIUYUN CIIOBAps
U CIHHCKA) U TIPYNIOBOM
00CyK1eHUN npu
BBIIIOJIHEHUH 3aJaHUM.

Pegrexcuenas: 3anonnenue
nucTa pedIeKCHH B KOHIIE

ypoka

1.7. | Pemenue3anauc | Criucok, cpes, MOJOXKUTENbHAS U | AHanumuyeckas npu
UCIIOJIb30BaHUE oTpuLaTeNIbHas MHJEKCAIMs | BBIMOJIHEHUN 3aJlaHUI
M CIHCKOB M | DJIEMEHTOB CITUCKa, METO]
N IIpaxmuueckas pu
cioBapei .append, TeHepauMs ~ CIHCKa, -
. BBINIOJTHEHUM BCEX 3aJaHui
oneparopel for u if; cnoBaps,
(MHIMBHTyaTIbHO U B
JJIEMEHTHl  CJOBaps, KIWYM U
MUKpOTpyInax).
3HAUEHUs, BIIOKEHHBIE CIIOBapH,
MeToj .items Kommynuxayuonnas: oTBeTHI
Ha BOIIPOCHI yuuTens,
ydyactue BO (DPOHTAJIHLHOM
orpoce u IpyHIOBOM
00CyXaeHUN pu
BBITIOJTHEHUH 3a/1aHUM.
Pegnexcuenaa: 3anonHenue
nucta pedieKcuu B KOHLE
ypoka
1.8. | UroroBas [Tonsatna no xypcy «MaccuBsl B | Ananumuueckas pu
pabora Python: ciucku u cnoBapu» BBITIOJTHEHUH 3alaHui
"MaccuBbl B HUTOrOBOM KOHTPOJIbHOU
Python™ paboTHL.




llpaxmuueckasn npu
BBITIOJIHEHUH 3aJJaHuN
HUTOrOBOM KOHTPOJIbHOU
paboTHL.

Pedghnexcuenas: 3anonnenue
TucTa pedIeKCHH B KOHIIE

ypoka

MamunHoe 00yueHue

ITousatue u BUAEI
MAIHHHOTO
0o0y4eHus

HckyccTBeHHBIM WUHTEJUIEKT,
HOJIXOJ, OCHOBaHHBIN Ha
IIpaBUJIaX, MAalIMHHOE OOyuyeHHe,
ucropusa pasputusi MM B wurpax,
cdepbl NPUMEHEHUS MAIIUHHOIO
oOyueHus; o0yuyeHHE C yUUTENEM,
oOyueHue 0e3 yuuTens, 3aaada
perpeccum, 3ajaua
KJIacCU(UKALIUH, 3ajaua
KJIacTepu3aluy, OoTOOp JIaHHBIX
TUISt MOJIENHN MAaIIMHHOTO
o0ydeHust

Ananumuueckas npu
CPaBHHUTEIEHOM aHaNM3e
HoaXxoJoB:  oOydeHume ¢
yuuteneM U oOydeHue 0e3
yYUTEeNS; TP OTBETax Ha
BONPOCHl M (PpOHTATIHLHOM
OOCY)XJICHUH BOIIPOCOB  IIO
Ipe3eHTaIHH.

llpakxmuueckas npu
BBITIOJIHEHUH 3aJaHuN
NPaKTUYECKON paboTHI.

Kommynuxayuonnas: OTBETHI
Ha BOITPOCHI YUUTES,
ydyactue BO (DpOHTaIBLHOM
00CyX/IeHU! npu
BBITTIOTHEHUHN 3aJTaHUH.

Pegnexcusnas: 3anomHeHne
nucta pediaekcur B KOHIE

ypoka

2.2.

Amnanmus "
BU3yalln3alus
TAHHBIX

MarmmmnaHOe oOyueHue c
y4uTENeM, MallMHHOE OOyueHHue
0e3 yuWTens, 3agada perpeccHH,
3a/ava  kiaccudukanuu, 3amada
KJIACTEPU3ALINY; OnbIMOoTEKN
pandas u matplotlib, uTeHue
TaOJIMYHBIX JaHHBIX,
CTaTHCTUYECKUE MTOKAa3aTeIH,
IMOCTPOCHUC JUarpaMm

Ananumuueckas: TPy MOUCKE
OTBETOB Ha BOIPOCHI B XOJI€
00CYXeHUsI BBITOTHEHHOTO
JIOMAIlIHETO  3aJaHusi, TMpHU
BBITIOJTHEHUH 3aJaHuN
MPAKTUYECKON pabOTHI.

lIpaxmuueckas: npu
00CYX/IEHUU BBIIIOJIHEHHOTO
JIOMAIIIHEro  3aJ1aHusi; IpHU
bpoHTATBHOM  Ompoce |
Oecene, TpU  BBIOJHEHUU
3alaHU I MIPAaKTUYECKOU
paboTHI.

KommyHnukayuonnas: OTBETHI
Ha BOITPOCKHI YUUTEIA,
ydqactue BO (PpoHTaIBLHOM




00CyX/IeHU! npu
BBITIOJIHEHUH 3aJaHUM.

Peghnexcuenas: 3anomHenue
aucTa pediexkcud B KOHIIE

ypoka

2.3. | bubnmorexu MammHHoe oOyueHue ¢ yuureneMm | Anarumuueckas: OTBEThl Ha
MAaIIuHHOTO u 6e3 yUHUTEs, €ro | BOIPOCHI (aHAJIHM3 BOIPOCOB U
o0y4yeHHs MPEUMYIIECTBa, TOCTAHOBKA LIEJIM | MOMCK OTBETOB) (PPOHTATIHLHOM

W 3aj]ad4, aHaNW3 JAHHBIX, | Oecenpl; aHamu3 TpaduKoB
oOyyaromass M TPEHHPOBOYHAS | MOJIENIEH MAaIIUHHOTO
BBIOOpKH,  33/Ja4a  PErpeccuu, | OOyueHHUs] MPH BBIIOJHEHUHU
3aqaua Kiaccudukanyuy, rectopas | 3amanus  «lIpobrembr B
U TPEHUPOBOYHAs  BBIOOpKA, | OOYUEHUH MOJACIN.
rnepeoOydeHue, HeA000ydeHUE,
OHI;HMa}J]IiHas[ MO/IEIb, y;Ipocc- Hpaxmuveckas: HonceK
Banmuanus;, Ooubnuoreka sklearn, OTBCTOB uHa BOTIPOCHI
JTambl  TOCTPOEHUS  MOJENU (pomTanuol - Oecenpt  n
MalrmHHOro o0yuenus Ha Python BOTpOCHL — yHUTCIA B XOAC
ypoKa.
Kommynuxayuonnas:
ydyacTue BO (POHTAIBHOMN
Oecene o Marepuana
NPEIBIAYIIEro YpOKa;
yyacTHe B OOCYXIEHHUU INpHU
BBIMOJIHEHUM  3aJlaHds B
MHUKpOTpyIIe MO0 aHalu3y
rpauKoB MAaIIUHHOTO
00ydeHus.
Pegnexcusnasn: 3anomHenne
nucTa peQIIeKCUU B KOHIIE
ypoka

2.4. | JluneitHas MOHATHE JIMHEHMHOW perpeccuy, | Anarumuueckas: aHam3

perpeccus ueneBas  (QyHKIMs, JHUHEWHOoe | pabOThl MOJENH JIMHEHHON
ypaBHEHHE, TOMOCKEAACTUYHOCTD | PETPECCHH (mon6op
JAHHBIX;  CO3JaHMEe  MOJENU | KOA(PPHUIMEHTOB JIMHEHHOTO

JTUHEeWHOU perpeccun Ha Python ¢
nmomoiiplo  O6ubmmuotexk  pandas,
numpy u sklearn

YpaBHEHHsSI C HECKOJIbKUMHU
NIEPEMEHHBIMH); aHau3
3ajad, IpeJICTaBICHHbBIX
yuuTeIeM, BBIOOD M3 HHUX
3aJla4 perpeccu; 3aJlaHue Ha
aHasu3 rpauKoB U BbIOOD U3
HUX TOrO, KOTOPBIN
COOTBETCTBYET MOJIETN
JIMHEWHOMN PErpeccun; aHaJIn3
TOYCUHBIX Tpaduka U BHIOOP
cpenu HUX Ha0opa TaHHBIX,




HNOAXOIAIINX Ul  PEIIEHUs
3a/1auyl JIMHEWHON PErpecCuy;
CO3JaHHE MOJIENH
MAIIMHHOTO  OOyuYeHHs Ha

Python.

Ipakxmuueckas: pelieHue
3aady = Ha  BeIOOp (M3
MPEJICTABICHHBIX  yYUTENIeM
3aja4) 3a/1a4 perpeccuu; Ha
BBIOOp Habopa MaHHBIX (110
rpadukam), MOIXOIAIINX IS
pelieHusl 3aja4yd JIMHEUHOU
perpeccuu; co3iaHue MOJIEIH
MAIIMHHOTO  OOydYeHHs Ha
Python - MOJIeTTh
npeIcKa3aHus 1eH Ha
KBapTUPBI, B 3aBUCUMOCTH OT
Pa3IMYHBIX TAPAMETPOB.

KOMMyHuKal/!MOHHCI}l.’

ydyacTHe BO (PPOHTaIBHOM
00CyX/IeHUU OCHOBHBIX
BOMPOCHI TEMbI - JIMHEWHAs
byHKIHSA u JMHEHHOE
ypaBHEHHE, KOTOpHIE YyiKe
U3Y4aluCh B Kypce
MaTeMaTHKH;  OOCYXKJIeHHe
3aJ1a4 1o rpadukam.

Pegnexcusnas: 3amnomHeHne
nucta pediaekcur B KOHIIE

ypoka

2.5.

Henunelinnie
3aBUCUMOCTH

Coznanue, oOydyeHHE U OIICHKA
MOJCIIA JIMHEWHOU PETrpeccu,
BU3yalln3alus JaHHbBIX Ha Python;
HEJIUHEeWHbIN (QyHKUMU, Tpapuku

GbyHKIM; ITOJIMHOMHAJIBHOE
npeoOpazoBaHue JTUHEWHON
perpeccun

Ananumuueckas:  CO3JaHUE
MOJIEIIN JINHEWHOU PErpecCuu
Ha  OCHOBAaHMM  NPOCTOM
TaOJMMIBI C JaHHBIMH O

3apIuiaTax COTPYIHUKOB,
HaxoaAmuxcst Ha Pa3HbIX
JOJIDKHOCTAX, HarmmcaHue
KoJa.

IIpakmuuecka: pelieHue

33J1au Ha CO3IaHUE MOJEIU
JIMHEMHOM pEerpeccuu, OTBETHI

Ha BOIIPOCHI YUHUTEIS
(moBTOpEHUE Marepuaia
MaTeMaTHKH);  BBITIOJHEHHUE
3aJaHus Ha

MOJIMHOMHUAJIbHYIO




perpeccuto, HamucaHue KoJa
IJId OpCACKa3aHusl 3HAUCHUA
HOBOH MOJEIBIO u
IIOCTPOEHUE rpaduKoB
HUCXOAHBIX JAaHHBIX U MOACIIN.

Kommynuxayuonnas:
ydyactue BO (DPOHTAJIBLHOM
o0CyXJIleHUu, OTBEThl Ha

BOITPOCHI YUUTECIIA.

Pegrexcusnasn: 3amnonHeHne
mucta pediekcud B KOHIIE

ypoka

2.6. | Kimaccudukanms. | Knaccudukanus, mnoructuyeckas | Anarumuyeckas: [IOMICK
Jlorucruyeckas perpeccus, JUHEWHBIN | OTBETOB Ha  IPOOJIEMHBbIE
perpeccus KJ1accu(UKaTop, TMIEPINIOCKOCTb, | BOIPOCHI U PELICHUE 3a/1a4 Ha

OuHapHas Kkjaccudukanus, | atane 2 ypokxa;
MYJIbTHKJIACCOBas
N Ilpakmuueckasn: OTBETHI Ha
KJaccudukanus; JMHEHHOe
BOTIPOCHI, TIOJ00p TPUMEPOB
ypaBHEHHUE, K03 PHUIIHEHTHI
N 3a1a4 KJIaccu(uKaIum,
JTHHEHHOTO YpaBHEHHS,
OTBETHl Ha  NpoOJIEeMHbIE
pacrosoxxeHue TOYKHU
. BOIIPOCHl TMpU  OOBSICHEHUU
OTHOCHUTEIIFHO TMPSIMOH, OTCTYI
HOBOTO MaTepualia; pelieHue
o0BbeKTa; co3laHue, oOydeHue u
.. | 3a7a4 Ha 3aKperieHe HOBOTO
OLIEHKAa MOJICH JIOTUCTHYECKOU
MaTepuala 1Mo TeMe; y4acTue
perpeccun .
BO (poHTanmpHOIN paboTe Ha
JTane 3 ypoka.
Kommynuxayuonnas:
ydacTue B 00CYXJAEHHH TecTa
¥ OCHOBHBIX ITOHATHH TEMBI,
OTBETHI HA BOMIPOCHI YUHUTEIIS,;
Pegnexcuenasa: 3anonHenue
nucta pedieKCUn B KOHLE
ypoka

2.7. | Knaccudpukamus. | Marpuma  ommOOK,  METPUKH | AHanumuueckas: TIOMCK
Jloructuveckas KaJyecTBa JIOTUCTUYECKON | OTBETOB HA BOTPOCHI YUHUTEIIS
perpeccust perpeccuu, MOJIENb | IPH  OOCY)KIEHHH METPHK

JOTUCTUYECKOH perpeccud Ha | KauecTBa JIOTHCTUYECKOH
Python perpeccuu; cCaMOCTOSITETbHOE

COCTaBJICHHE
JIOTHUCTHYECKOW  pErpeccuu
TS MIpeICKa3aHms
BEPOATHOCTH B Onvkaiiiime
10 JIET HUIITEMHYECKON

MO




0one3Hu cepama 1o
Pa3JIMYHBIM IPU3HAKAM.

Ilpakmuueckas. OTBETHl Ha
BOITPOCHI YUUTETIS;
CaMOCTOATENLHOE
COCTaBJICHHE MOJIENIN
JIOTUCTUYECKOW  PErpecCHu
IS MpeACKa3aHus
BEPOSITHOCTH B OJIMKaHIIINE
10 JIeT HAIIEMHUYECKOMN
0oJie3Hn cepamna o
Pa3IMYHBIM MPU3HAKAM

Kommynurxayuonnas:
ydyacTue BO (POHTAIHHOM
00CyXKeHUU METPUK
Ka4yecTBa JIOTUCTUYECKOU
perpeccuu;

Pegnexcuenas: 3anonnenue
nucta peIeKCUU B KOHIIE

ypoka

2.8.

HepeBbs
pewennit. Yacts 1

JepeBo  pemieHuid,  AIEMEHTHI
JCPEBBEB: KOPEHb, JIUCTbS;
riyouHa JepeBa, JKaJHbIN
QITOPUTM, aTpuOyT pa3zOHeHus;
sHTponus, ¢(opmyna IlleHHoHa,
BEPOSITHOCTB, KpUuTepuii kunu

Ananumuueckas:

IIOUCK OTBETOB Ha BOIIPOCHI
YUUTENs IpU 00CYKIECHUH
HOBOTI'O THIIA aJITOPUTMA,
MIOUCK OTBETOB Ha
MPOOJIEMHBIE BOIIPOCHI U
pelieHue 3aga4d

IIpakmuueckas:

camocTosTelbHas paboTa ¢
aJITOPUTMOM JIepeBa
peLeHnit

KOMMyHuKaquHHaﬂ.'

ydacTe BO (ppOHTAIILHOM
00CyXIEeHUH.

Pegnexcusnas: 3anomHenne
nucTa pedIIeKCUU B KOHIIE

ypoka

2.9.

HepeBbs
pemenuii. Yacte 2

Ananumuyeckas:

COCTaBJICHUS aJlIropuT™Ma
OpUHATHS ~ peuieHud  (Ha
OpUMEpe  UIPhl);  aHaJIH3




yueOHBIX MPHUMEPOB JepeBa
peLIeHui;

Hpaxmuuecxaﬂ: ydyaCTue B
HUI'p€ Ha aHaJIM3 aJiropuTrMa

PUHSITUS pelieHui c
MTOMOUIbIO JIEPEBHEB;
UCCIIeIOBaHHE KpUTEPUEB

addexTuBHOCTH  pa3zOHEeHHS
Ha MpUMepax.

Kommynukayuonnas:
o0cyxeHnue npu
BBIMIOJIHEHUH  33/laHUil B
MHUKpPOTPYIITIE; OTBETHI Ha
BOTIPOCHI YUYHUTENS, Yy4acThe
BO ($poHTaIBHOM
00CyXICHUH.

Pegrexcuenas: 3anonnenue
nucta peIeKCUU B KOHIIE

ypoka
2.1 | IIpoekr MaIllMHHOE 00YYeHHE C yuuTeneM, | Ananumuieckas. Ipyu BIOOpE
0. «Pemienue 3anaun | 3aa4a Kiaccu(UKalui, METPUKU | METOJIOB PELICHUS 3a/1a4u
KJIaccu(UKaum» | OICHKH KayecTBa
Ilpaxmuueckas: npu
KIaccupuKaluu; 3TaIlbl
BBITIOJIHEHUH MPAKTUYECKOTO
pa3pabOTKU MOJEIM MAIIMHHOTO
3aJlaHus 110 CO3JaHHIO
oOyueHus,  aHamu3  JaHHBIX,

MOJIETTH MaIlTHHHOTO
co3JlaHle U 00y4YeHHe MOJEIH,

00y4eHus
orieHKa 3(PGEeKTUBHOCTH PabOThI

Pedghnexcuenas: npn
MOJIETIH

MOJIBEIEHUU UTOTOB
BBITIOJTHEHUS pabOTHI,
3aIl0JTHeHHUS JINCTa
peduexcun

OpraHu3anMoHHO-NEeJArornyecKue ycJ0BHS peau3alumn Kypca

OcBoeHne Bcex TeM Kypca IpEeANosiaraeT OpraHu3aiuio (POHTAIbHONH M IpyNIIOBOH
pabote yuamuxcs. [IpenmyiiecTBeHHO (poHTalbHas paboTa peanu3yeTcs: Ha IEepBOM dTarle
ypOKa — 3Tane MpoBEpKH BBHIIOJHEHUS JOMAIIIHETO 3a/IaHUs U aKTyalu3alluy 3HaHUH, a TakKe Ha
JTane 3aKperyieHus 3HaHui. ['pynmnoBas paboTa opraHu3yeTcs MPEUMYIIECTBEHHO Ha 3Tare
3aKperyIeHUs] 3HaHWM TMpH pelleHUH 3aJaHui, B OTAENbHBIX CIIydasX — Ha 3Tale IpPOBEpPKHU
BBITTOJIHEHUS! IOMAIITHET0 3a/IaHMsI U aKTyaJu3aliy 3HaHUi. MeTo bl Ipo0IeMHO-pa3BUBAIOIIETO

06y‘-IeHI/I$I HCTIOJIB3YIOTCA Ha 3TAIIC U3JIOKCHHA HOBOI'O COACPIKAHUA IO TCME U €0 3aKPCIIJICHUN



yepe3 cucrteMy NMpoOJeMHBIX BOIPOCOB MO T€ME, JAOMOJHUTENBHBIX YTOUHSIOUINX MPOOIEMHBIX
BOIIPOCOB M BBINIOJIHEHHE MPOOJIIEMHBIX 3a/aHui. [IOMOTHUTEIBHBIM METOJAUYECKUM IOAX0I0M
ABJIIETCS UCIOJIb30BAHUE MOJIEIIN «IIEPEBEPHYTOE 00YUEHHEN, KOI/Ia YYalIHECs] CaMOCTOSATEIbHO
M3Y4Yal0T TEOPETHUYECKH MaTepuain JoMa, a Ha YpOKe IMPOXOJUT ero oOcyxjaeHue B ¢opmarte
bpoHTanbHOM Gecenbl M 3aKpeIICHUE Yepe3 pellieHue 3a/1a4 B MUKpOrpyImnax (10 4-5 yenosex).
[Ipu opranu3anuu ypoka IO MOJEIU «IIE€pPeBEpHYTOE OOYUEHHE» PEKOMEHIYETCS MPOBOAMTH
TaKue ypoKa JIBYM YUYHUTENSIM, YTO 3HAUUTENILHO MOBBICUT 3(P(PEKTUBHOCTH YPOKa, OCOOCHHO B
yacTu OOCYXXJeHHUSI Yy4eOHOro marepualia, CaMOCTOATEIbHO OCBOEGHHOTO YYalIUMHCS JIoMa C
MOMOUIbIO BHJIEOYPOKOB. Pexomennyercs, 4yToObl B OOCYXJACHUU TNPUHSIU YydacTHE BCe
yyauiecs.

[Tpu GppoHTaTEHOM BBHITOJHEHUH 33/IaHUS YUUTEIIO0 PEKOMEHIYETCS BBIOIHATH 3aJaHNe
napajuieIbHO C YyYalllUMUCA, KOMMEHTHPYS KaKIbl IIar, IEMOHCTPUPYS CBOM HSKpaH uepes
MPOEKTOp M O0CYyXkJas BBIOJHEHHWE 33JaHUsl C YYallUMHCS TOCPEICTBOM YTOUHSIOIINX
BOIIPOCOB.

B xonIIE Ka)K10T0 YpOKa MPOBOUTCA 00s13aTenbHas pediieKcus.

Hngpopmayuonnoe obecneuernue. B yueOHO-METONUYECKUN KOMIUIEKT BXOIST

CIIEYIOIINE METOINYECKUE U YUeOHbIe MAaTEPUAIbI:

e [Iporpamma kypca «/IcKkycCTBEHHOIO UHTEIIEKT» (0a30BbIi) /1711 CTapIIEH LIKOJIbI

(10-11 xmaccer).

e Meronndeckne peKOMEHIAIMH [T YIUTENS.

o [InanbI-criIeHapUU ypOKOB.

e OrnopHbIe Npe3eHTalH.

e Marepuaisl K mporpamme, coaepKaiiue 3aaaHus sl MPaKTUYECKON 1

CaMOCTOSITENIbHON PabOThl 00yUarOIIHUXCS.
e Pazmarounsblil MaTepual U CCHUIKM Ha HEOOXOAUMBIE MPUIIOKEHHUS TSl MPAKTUYECKUX

paboT, pa3MeLICHHbIE B IUIaHAX-CLIEHAPHSX YPOKOB.

Jlns peanuzanuu Kypca Ha OCHOBE MPOrpaMMbl HEOOXOJWMO HAaJU4YHe CIIEAYIOIINX
MeXHUYECKUX CPeoCma.
e KOMIBIOTEPHOE pabouee MECTO yUuTels, MmojakiaodeHHoe k cetu Murtepuer (Wi-Fi
WJIU TI0 Kabelto),
e TMPOCKIIMOHHOE OOOPYAOBaHWE WJIM WHTEPAKTHBHAs JIOCKA C BO3MOXHOCTBHIO
JIEMOHCTpALIMU TIPE3ECHTALUM;
e KOMIIBIOTEPHI UM HOYTOYKH, PACTION0OKEHHBIC B KOMITBIOTEPHOM KJIacCe, T1€ KaX bl

YYEHHK paboTaeT C yCTPOMUCTBOM JIMOO MHANBUIYAILHO, JIMOO B Tapax;



e KOMIIBIOTEPHI HMJIM HOYTOYKM KaK Y4YalllMXCs, TaK M YYUTENs JOJDKHBI OBITh Ha
ornepannoHHbIx cucremax Windows/MacOS;

e THUIIOBOE TIPOTpaMMHOE oOOecreueHue, MpUMEeHsIeMoe 001eo0pa3oBaTeIbHBIMU
OpraHHU3alUsIMU;

e HHTErpupoBaHHas cpeza paspadorku (IDE) mis s3bika mporpammupoBanus Python;

e Jupyter Notebooks — cpena pa3zpabotku, 1ist 3amycka (aiioB u3 MatepuanoB Y MK

C KOMIIBIOTCPA UJIN U3 00JIa4HOTO XpaHuiviia.

Texauveckue TpedboBanus k [10

1K nim HOyTOYK Ha 6a3e OC Windows, MacOS

Cucremusie TpeboBanus Windows Cucremnsie TpeboBaunus MacOS

e OmepannonHas cuctema Windows 7 HiIH BEIIIE o  OmnepanuonHas cuctema MacOS X 10.10 nnu

BBIIIE
e TIpomeccop Intel® Core Duo minm aHaOTHYHBIH C

gacroroi 1,5 I'T1 nnm BelmIe e [Ipoueccop Intel® Core Duo uiam aHanoruuHslii ¢

. gacroroi 1,5 I'T1y unu Belme
e 2/4T'b onmepaTHBHOM MaMATH AJISI CHCTEM IO

ynpasienuem 32/64-outHoit Windows o 1,5 I'b oneparuBHoii mamsatu - [Ipomeccop Intel®
Core Duo unn anamornussiii ¢ gvactorou 1,5 I'T'
HJIH BBIIIIE

e 1,5 TI'b onepaTuBHON HaMsITH

e Paspemenue skpana 1024x768 i GoubIire
e Hanuune nHTEpHET-COEANHEHNUS

e Heo0Xxoa1Mo MCIIONb30BaTh aKTyallbHbIE BEPCHU OJHOTO U3 cieayronmx opaysepos: Edge, Chrome,

Safari, Firefox, Opera

@®opMBbI aTTECTALNH

Bce pasnenbl mpeanosiararoT BBITOJIHEHHWE W 3aIIUTy MPOEKTOB. [IpoeKTHl MO CBOECH
TUAAKTHYECKON CYIIHOCTH HAalleIeHbl Ha (QOpPMHUpPOBAHUE CIIOCOOHOCTEH, MO3BOJISIFOIINX
7¢(heKTUBHO JEMCTBOBATh B pEANbHOM KU3HEHHOU cuTyanuu. OOnagas MU, ydamuecs MOTYT
a}IaHTI/IpOBaTBCSI K N3MCHAOIINMCS YCJ'IOBI/ISIM, OpI/IeHTI/IpOBaTBCSI B p33H006p33HBIX CI/ITyaHI/IﬂX,
paboTaTh B KOMaHJIE.

[Tpu paboTe Haa MPOEKTOM MOSBISIETCS HCKIIOYUTENbHAS BO3MOXXHOCTD ()OPMHUPOBAHUS Y

y4YaIIuXCsl KOMIIETEHTHOCTH pa3pelieHuss MpobsieM (TMOCKOJIBKY O0s3aTeNIbHBIM YCIOBHEM



peann3aniy MeTo/1a MPOEKTOB B IIKOJIE SBJSIETCS PEIICHHE yYalIMMCS COOCTBEHHBIX MPOOIeM
CpeACTBAMU MPOEKTa), a TaKKe OCBOCHUE CIIOCOOOB JIESATEIBHOCTH, COCTaBIIAIOIINX
KOMMYHHUKATHBHYIO 1 HHOPMAIIMOHHYIO KOMIIETEHTHOCTH.

[IpoekTsl SBISAIOTCA MEXIPEAMETHBIMH, B OTIMYHE OT MOHONPOEKTOB, YacCTUYHO
BBINIOJIHSIOTCS. BO BHEYPOYHOE BPEMS U TIOA PYKOBOJICTBOM HECKOJBKHX CIICIHAINCTOB B
pa3NMYHBIX O0JAcTAX 3HaHUSA. Takue TPOEKThl TPeOYIT OuYeHb KBATU(UIIMPOBAHHON
KOOPJMHAIIMKA CO CTOPOHBI CIIEIHUAIMCTOB U CIAKEHHOW pabOThl MHOTUX TBOPYECKHX TPYIIIL.
MexmnpenMeTHbIE TPOSKTH MOTYT OBITh KaK HEOOJIBIINMH, 3aTParuBarOIIMMH J1BAa-TPH IPEIMETA,
TaK ¥ HalpaBICHHBIMM HAa pEIICHHWE JOCTAaTOYHO CIIOKHBIX Mpo0ieM, TpeOyromux

COJIePIKATEIPHON MHTETPAIIMA MHOTHX 00JIacTel 3HAHUSI.



