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HalMoHaNbHOro npoekta «OGpasoBanue», BO MCMONHEHHe nepeuHs nopy4enuii [Ipesunenta Poccuiickoii
®Defiepalk MO MTOraM COBELIAHMA MO BONPOCAM Pa3sBUTHA T'eHETHHECKHX TEXHOMOTMHl B PoccHiicKoii
Qenepauvii ot 14  mas 2020 r., peammsyercs Ha Gaze uentpa «Touka  pocran



UCKYCCTBEHHBIN UHTEJIJIEKT (FA3OBBII YPOBEHD)
10-11 KJTACCBI
IHNPUMEPHASA PABOYASA ITPOTPAMMA

IosicHUTEILHAA 3aNMUCKA

Oo6mas xapakrepuctuka kypca. Kypc «VckyccTBeHHBIH WHTEIDICKT (0a30BBIi
YPOBEHB)» JUIsI CpeTHEN WIKOJbI sBJISeTCsl 0a30BbIM B 00MmIei nporpamme «VIcKycCTBEHHBIN
WHTEJUICKT» JUIsi 00Iieo0pa3oBaTeIbHBIX IIKOJ M TpeAHa3HauyeH Ui mpenojaBanus B 10-11
KJIaccax. DTOT KypcC HalpaBlieH Ha MPOJIOJDKeHHE (GOPMHUPOBAHUS 3HAHUN YUalUXCSl CTapIINX
KJIaCCOB O CHCTEMaX MCKYCCTBEHHOT'O MHTEJUIEKTa KakK OJHOW W3 HauboJiee MEepPCHeKTUBHOU U
Pa3BUBAIOINICHCS 00IacTe HAYIHOTO U TEXHOJOTUYECKOTO 3HaHMS. VICKYCCTBEHHBIN MHTEIIIEKT
— CTpaTerMuecKd BaXHOE HampaBiieHHe, Kotopoe B HarmonanpHOU mporpamme «Lludposas
skoHoMuKa Poccuiickoii deneparnum» 0003HaYe€HO B Ka4ECTBE OJHOM M3 CKBO3HBIX ITHU(POBBIX
TEXHOJIOTHH, 00€CTIEUNBAIOIINX YCKOPEHHOE Pa3BUTHE MPUOPHUTETHBIX OTpaciiell SKOHOMHKHU H
cormanbHOM cdepbl. [IpunasTtas B 2019 r. HaunonansHas cTpaTerus pa3BUTHS UCKYCCTBEHHOTO
MHTEJJIEKTa CTaBUT 3a/Jayll COBEPIICHCTBOBAHHUS CHCTEMBI IOJATOTOBKM KaJpoOB B 3TOM
HaIpaBJIEHUH, a TakXkKe pa3pabOTKU M BHEAPEHHUS MOAYJEH MO WCKYCCTBEHHOMY MHTEIIEKTY B
oOpasoBaTellbHbIE TMPOTrpaMMbl BCEX YpPOBHEW, BKIIOYas cpeaHee oOmiee oOpazoBaHue. Ha
pellieHre JaHHOM 3a7]aud U HalpaBJIeH HACTOSIIIUN KypC.

CTpyKTypHO JaHHBIN KypcC BKIIIOYAET JBa B3aMMOCBSI3aHHBIX MOy (pa3zaena) MaccuBbl
B Python m Mamunnoe oOyuenue. IlepBblii Momynb (pa3men) CBs3aH C akTyalId3alued u
JalbHEHIINM pPa3BUTHEM 3HAHUN M YMEHUH IO OCHOBaM IMporpammupoBanus Ha Python.
ChopmupoBanHble y ydalluxcs 3HAHHUS W YMEHHS IO 3TOMY MoOAynio (paszeny) OyayT B
JalbHEHIIIeM HCIOJB30BaHbl MPHU M3YYEHUH BTOPOro MOAyns (pas3ziena), OCBOGHHE KOTOPOTO
HampaBJICHO HAa PAa3BUTUE TMPEJICTaBICHHH O MHOTrooOpa3uu TOAXOJ0B B pa3zpaboTke
MCKYCCTBEHHOT'O MHTEIIJIEKTa, UX BO3MOKHOCTSIX U OTpaHUUYEHUSX; Ha (hOpMHUpOBaHUE 3HAHUHN O
MalIMHHOM OOYyYeHUU U YMEHUIN MPOEKTUPOBAHUS U pealIU3allii MOIETH MAIIMHHOTO O0y4YeHUS
Ha Python. [Tpu uzydenunn stux Moaynew (pa3aenoB) ydauiuecs He TOJIbKO Y3HAIOT O crenuduke
OCHOBHBIX 33/1a4 MAalllMHHOTO OOy4YeHMsI, HO U Haydarcs BBISBIATH U (pOpMyIHUpoOBaTh JaHHbBIE
3a/la4d B COOTBETCTBUH C peaTbHBIMU MOTPEOHOCTSIMU B Pa3jMUYHBIX chepax KU3HU YeloBeKa.
OroMy OyneT cnocoOCTBOBATH pElIeHHE MPAKTUKO-OPUEHTHPOBAHHBIX 3373y, B TOM YHCIE U
HEMOCPEJCTBEHHO CBS3aHHBIX CO IIKOJHHOW JKWU3HBIO, C M3YYCHHEM JAPYIrUX Yy4eOHBIX
muciuiuiiH. B Xxome ocBoeHus yd4eOHOTO Martepuaia Kypca y ydammxcs (opmupyercs

yCTOI‘/’I“II/IBLII\/’I HHTCPCC K CUCTEMaM HCKYCCTBCHHOI'O HHTCIUJICKTA W 3aKJIaAbIBACTCA Oa3a JJIAA



MIPOJIOJDKEHUSI MX M3Y4YEHHUsS B paMKax BHEYPOUHOH MAEATEIbHOCTH WJIA JIOTIOJIHUTEIHHOIO
oOpa3oBaHus, WiIM caMOOOpa30BaHUS B 3TOM HANpaBJICHWH, HAIPUMEP, CAMOCTOSTEIHLHOTO
OCBOEHHSA Kypca C UCIOIb30BaHNEM 00pa30BaTEIbHBIX OHJIAWH PECYPCOB.

Kypc «UckyccTBeHHBIN HWHTEIUIEKT» (0a30BBI) HOCHUT MEKIMCUUIUIMHAPHBIA U
KOMILJIEKCHBIA xapakrep. C OJIHOM CTOpOHBI, B HEM CHHTE3UPYIOTCSI 3HAHUS U yMEHUS
yyaluxcs, IOJIY4YE€HHbIE MMM Ha YpOKaX MaTeMaTHKH, HUHPOpPMATHKH, (U3UKH, OHOJIOTUU
(pemenue 3a1a4 ¢ pu3HUECKUM W/ WM OMOJOTHYECKHM cojaepkaHuem). C Apyroil CTOpOHBI, B
CTPYKTYpe 53TOr0 Kypca OTYETJIMBO BBIJEISAIOTCS M TEOpeTHYecKas U IpaKTHuYecKas
COCTaBJISAIOLIME. Yyalluecs 3HAKOMSATCS ¢ 00JacTIMM NPUMEHEHUS M 0a30BBIMHM MOHITHIMU
Kypca, a B XO0Ji¢ JAUJAKTUYECKHMX UTP M BBINOJHEHHUS NMPAKTUYECKHX M TMPOEKTHBIX 3aJaHUi
MIOJIY4arOT ONBIT AKTHUBHOM, TBOPYECKOM WHIMBUAYAIBHOW, TIPYNIOBOM M KOJUIEKTMBHOMN
JESITEIbHOCTH TI0 OCMBICJICHHUIO KIIIOUEBBIX 33/1a4 MAIIMHHOTO 00Y4€HHsI 1 OCHOBHBIX MOJX0JI0B
B MPUMEHEHUH MAIIMHHOTO OOYYEeHHUsI ISl CO3/1aHUsl MHTEIIEKTYalIbHBIX CUCTEM.

Heas u 3agaun kypca «MckyccTBeHHbI# UHTEIeKT» (0a30Bbli). [[envro uzyuenus
kypca «VIcKycCTBEHHBIH MHTEIUIEKT» (0a30BbIN) SBISETCS PAa3BUTHE y YYalllUXCS YCTONYHMBOIO
MHTEpeca K OCBOCHMIO JaHHOW oOnacTd 3HaHUW u (OPMUpOBAHUE TMPEACTABICHUS O
MHOT000pa3uu MOAX0JI0B B pa3padOTKe MCKYCCTBEHHOTO MHTEIIEKTa, 00 MX BO3MOXHOCTAX U
OTPaHWYECHUSAX, TMpUoOpeTeHrne 0a30BbIX 3HAHMM W YMEHHUH B cdepax HAyKH O JaHHBIX,
MaIlIMHHOTO OOyYeHHMsI W MHOTrooOpa3uu cdep HX NPUMEHEHHUs, a TaKke (OpMHUpPOBAHUE
uu(poBOKd TPAMOTHOCTH, Pa3BUTHUE KOMIIETEHIMI B 0OJACTH HCKYCCTBEHHOTO WHTEIJIEKTA,
BOCTpPEOOBaHHBIX Ha OTEYECTBEHHOM pBIHKE TpyJda C Y4€TOM JAMHAMHUYHO pa3BHBAIOIICHCS
cheper UN. 3aoauu xypca: GopmMupoBaHuEe y y4allMXCsl MPEACTaBICHUII O MHOTrooOpa3uu
MOAXO0JIOB B Pa3pabOTKE HCKYCCTBEHHOTO MHTEIEKTa, MX BO3MOXHOCTAX U OTPAHUYCHHUSAX
(oOyuenue ¢ yuutesnem, oOydeHHe O3 yuuTens, HEHPOCEeTH); O MAlTMHHOM OOy4YeHHH, chepax
€ro MpUMeEHEHHsI; IpUoOpeTeHNe yMEeHUM 1o penieHuto 3agad MO (perpeccus, Kiaccuukarus,
KJIacTepu3alys), aHalIu3y JaHHBIX W BH3yanu3aluu (Ha si3bIke mporpammupoBanus Python c
ucrnoJsib3oBanueM 6mbnamorek Pandas, Matplotlib, NumPy, Seaborn); ymenuii npoexktupoBats u
pea30BbIBATE MOJEIM MAIIWHHOTO OOYy4YeHMsI; pa3BUTHE KOMMYHHKAI[MOHHBIX HAaBBIKOB,
yMeHu# paboThl B KOMaH/e, CAMOCTOSITENIbHON paboThl M OPraHU3allMOHHOM KyJIbTYpBHI.

LeneBas aynuropus. Yuammuecs 10-11 kmaccos 0011eo0pa3zoBaTeNbHBIX MIKOJL.

Mectro kypca «McKyccTBeHHbINH HHTE/IEKT» (0a30Bblil) B yuyeOHOM miaaHe. Kypc
«VckyccTBeHHBIH MHTEIIEKT» (0a30BBIi) MOXKET ObITh BCTPOEH BO BHEYPOUHYIO JI€ATEILHOCTb.
VYpoxu no nepsomy Moay:ito (paszaeny) «Maccussl B Python» MoryTt ObITh BCTPOECHBI B YPOUHYIO
JeATeNbHOCTb, €CIIM COXPaHAETCS MPEEeMCTBEHHOCTh JIMHUM sI3bIKa MporpaMmupoBanus Python ¢

OCHOBHOM MIKOJION, BTOPO¥ MOAynb (pa3nen) «MarmmHHoe 00ydeHne» MOXKET ObITh MepeHeceH



Ha BHCYPOYHYIO ACATCIBHOCTD. B 3aBUCHMOCTH OT BO3MOKHOCTEH opraHusani BHCYpOUYHaA
ACATCIIBHOCTD MOKCT OCYIICCTBIIATHCSA 11O PA3JIMYHBIM CXEMaM, B TOM YHCJIC HCIIOCPCACTBCHHO B
OHOW 00pa30BaTeNbHOM OpraHW3allid WIA COBMECTHO C JpYyrUMH 0Opa3oBaTelbHBIMU

OpPraHM3aAIUSAMH H YIPESIKICHUSIMU JIOTIOJHUTEIILHOTO 00pa30BaHMS ICTCH.

IleHHOCTHBIE OPUEHTHUPHI coAep:KaHusA Kypca « MCKycCTBeHHbI HHTEIEKT»
(0a3oBbIi)

Texnonornn HCKYCCTBCHHOT'O MHTCJIJICKTA NPOYHO BONIJIM B HAIIy XU3Hb U OYCBUAHO,
4qT0 C TCYCHHMEM BPEMCHH CTCICHbB O3TOTIO ITPOHHMKHOBCHUSA 6y21€T JIMIIb YBCIIMYUBATHCH.
Hcnonn3oBanme HHTCPHCT-TIOMCKA, TOJOCOBBIX IIOMOIIHHWKOB, CCPBUCOB pacCliO3HaBaHUA
M300paKeHMi, OHJIAliH UTp SBJSETCS YacThbIO Halled MOBCEMECTHOM JNEHCTBUTENBLHOCTH. 3aaaya
COCTOUT B TOM, yTOOBI TIOMOYb ydqamemMycCsa 3aHATh MO0 OTHOIICHHIO K 3TUM TEXHOJOTHAM
MO3HIMIO HE TTACCHBHOTO TOJIb30BATENIS, @ aKTUBHOTO TBOPIIA U CO3/1ATENsI, TOHUMAIOIIETO CYTh
TEXHOJIOTHUH HCKYCCTBCHHOTO HWHTCIIJICKTA U CIOCOOHOTO co3aaBaTb CBOHU, OPUTMHAJIBHBIC
pemienus. O4eBHIHO, YTO YK€ B OmipkaiimeM OyayleM OT TOro, HAacKOJbKO TI'PaMOTHO
BBIITYCKHUK IITKOJIBI CMOXKET KOHCTPYUPOBATh COOCTBEHHYIO CPEly )KU3HH U TTPOPECCHOHATBHON
NEeATeNbHOCTH, B TOM YHCIIE, MHTEIPUPYs B HEE TEXHOJIOIMH UCKYCCTBEHHOIO UHTEIUIEKTa, OyIeT
3aBHCETh €ro YCHEIIHOCTb M KOHKYPEHTOCHOCOOHOCTh. [l03TOMy CTONB BaXXHO OCBOCHHE
TEXHOJIOTUH UCKYCCTBEHHOI'O MHTEJUIEKTa, XOTs Obl U Ha 0A30BOM YpOBHE.

Kypc «WckyccTBeHHBIM HHTEIUICKT» (0a30BBIN)» OpPraHUYHO HWHTETPUPYETCS C
IpeJMeTaMu, KOTOpble H3y4yaloTCsl Y4YallMMMCsA CcTapuied HIKoJbl. EcTecTBeHHbIM 00pa3oM
BBITJISIINT UHTErpalys ¢ AUCLHUILUIMHAMHU IIPeIMETHOM obnactu «MaremaTuka 1 MHPOPMATHKaY.
Pa3Butne 10ruueckoro u alropuTMHUYECKOIO MBIIUIEHUS, OCYILECTBIIIEMOE Ha YPOKaxX IO 3TUM
IUCLUUIUIMHAM, CIY)XUT 3a7ade (opMHpoBaHHMA NPOYHOM Oa3bl, HA KOTOpPOH B AajbHEHIIEM

MOKET HNPOUCXOAUTh CTAHOBJICHUC CIICNUAINCTA IO UCKYCCTBECHHOMY MHTCIUICKTY.

Ilnannpyembie pe3y/ibTaThl OCBOEHHUSI Y4eOHOI0 Kypca

[IpenonaBanue kypca «VcKycCTBeHHBIN UHTEIUIEKT» (0a30BBIM) HANpaBlIEHO Ha

AOCTHUIKCHUC TPEX I'PpyHIl PE3YJIbTATOB - JIMYHOCTHBIX, MCTAIIPECAMETHBIX U MMPCAMCETHLBIX.

1-s rpynma: 1.1. dopmupoBaHue y yuanierocs MHUPOBO33pEHUS,
JTUYHOCTHBIE COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO DPa3BUTHS HAYKH H
pe3ynbTaThl oO1iecTBa.

1.2. cDOpMI/IpOBElHI/IC Y y4alierocsa MHTECpecCa K JOCTHIKCHUAM HAYKU




U TEXHOJIOTHH B 00JIaCTH HCKYCCTBCHHOT'O MHTCJJICKTA

1.3. ®opMupoBaHue Yy y4allerocs yCTaHOBKHA Ha OCMBICICHHOE U
0e30MmacHOe B3aWMOJICHCTBUE C TEXHOJOTHSIMH U YCTPOMCTBAMH,
pPCaAIM30BaAaHHBIMHA Ha OCHOBC IIPUHIUIIOB HCKYCCTBCHHOT'O

HHTCIJICKTA.

1.4. IlpmoOpereHue  ombITa  TBOPYECKOW  JIEATCIBHOCTH,
onuparouieics Ha HCIIOJI30BaHUE COBPEMEHHBIX
MH(POPMAIMOHHBIX TEXHOJOTUH, B TOM YHCIE HCKYCCTBEHHOTO

MHTCIIJICKTA.

1.5. ®opmupoBaHHe y y4allerocss yCTAaHOBKH Ha COTPYTHUYECTBO
U KOMaHJHYIO paboTy TMpuU pEHIeHUH UCCIIEI0BATEIbCKHX,

MPOOJIEMHBIX U U300pETaTEIHCKUX 3a/1a4.

2-51 rpymnmna:
MeTarnpeIMeTHbIE

pe3yabTaThl

ITo3naBaTeabnblie YY /I:

2.1. Ymenme pabGortaTth ¢ wuHPOpMAIMEH, aHATU3UPOBATH W
CTPYKTYpUPOBAaTh IOJIy4YCHHbIC 3HAHUS W CHHTE3MPOBATH HOBBIC,

YCTaHaBJIMBATb NPUYNHHO-CJICACTBCHHEBIC CBA3HU.

2.2. YMeHus oObSICHATH SBJICHUS, IIPOLIECCHI, CBSA3M M OTHOIICHUS,
BBISBJISIEMBIC B XOJE IO3HABATCILHOM U MCCIICAOBATEIbCKOM

JACATCIIbHOCTH.

2.3. Ymenue ACJIaTh BBIBOJAbI HAa OCHOBC KPHTHYCCKOI'O aHalln3a
Pa3HbIX TOYCK 3pCHUA, MMOATBCPKIAATh ux coOCTBEHHOI

aPFYMeHTaHHeﬁ HJIM CAaMOCTOSATCIIbHO ITOJTYUCHHBIMU TaHHBIMU.

2.4. YMeHue aHaNU3UPOBaATh/perekCUpOBaTh OMBIT UCCIIEIOBAHUS
(TeopeTUYecKOro, SMIUPHYECKOT0) Ha OCHOBE MpPEIIoKEHHOM

CUTyaluu, IIOCTaBJICHHOM OCIIn,

2.5. YwMmenue CTPOUTHL PACCYXKJICHUC HA OCHOBC CpPAaBHCHUMA

IIPEIMETOB U SBJICHUM.
PerynasTusubie YY/I:

2.6. YMeHue 0OOCHOBBIBAThH IIEJIEBbIE OPUEHTUPHI M MPHOPUTETHI




CChUJIKAMHU HAa HCHHOCTH, YKa3bIBasd U 000CHOBBIBAS JIOTUKY.

2.77. YMeHHMe IJIaHUPOBaTh HEOOXOJUMBIE  JICUCTBUS B
COOTBETCTBUU C y4eOHOU U MO3HABATEIILHON 3a7aueii U COCTABIIATh

AJITOPUTM HX BBINIOJIHCHUA.

2.8. YMeHHe OnuchIBaTh CBOM OMBIT, OPOPMIISIS €ro ISl Tepeiadn
JPYI'UM JIIOASAM B BHJIE TEXHOJIOTUHU PELICHUS IPAKTUYECKUX 3a]1a4

OIIPCACIICHHOI'O Ki1acca.

2.9. VYmeHue BpIOMpATh U3 MPEVIOKEHHBIX BapHUAHTOB U
CaMOCTOSITEIFHO ~ MCKaTh  CPEACTBA/PECYpChl Al PELICHUS
3a7a4M/JOCTIKEHUST  LeMM B XOJE  HCCIEIOBATENIbCKON

JACATCIbHOCTH.

2.10. YMeHue mNpUHMMATh pElIEHHE B UIPOBOM M ydyeOHOM

CUTYAIIMH ¥ HECTH 32 HETO OTBETCTBEHHOCTD.
KommynukatuBHbie Y'Y /|

2.11. YMeHnue B3aUMOJIECTBOBATh B KOMAH/IE, YMEHHEM BCTYIATh

B JTMAJIOT U BECTH €rO.
2.12 Ymenue cobmo1aTh HOPMBI TyOTUYHOM peyw,

perilaM€HT B MOHOJOI'€ MW JUCKYCCMUM B COOTBETCTBHU C

KOMMYHUKATUBHOM 3aJja4yeil.

2.13. YMmeHue onpenensarh CBOM JEHUCTBUS M JCHCTBUS NMAapTHEPOB

JJIA HpOﬂYKTHBHOﬁ KOMMYHHUKaINH.

2.14. VYMeHue mNpuxoauTh K KOHCEHCYCY B JHUCKYCCHU WIH

KOMaHJIHOH paboTe.

3-4 rpymnmna.
[IpenmerHbIe

pe3yabTaThl

3.1. Hwmetsn NNpeaACTaBJICHUA O MHOF006pa3I/II/I noaxoaoB B
pa3pa60TKe HUCKYCCTBCHHOI'O HWHTCIIJICKTA, HUX BO3MOKHOCTIAX U
OTPaHUYCHUAX, (O) MAallIMHHOM O6y‘leHI/II/I 151 C(I)ean €ro

ITPUMCHCHUS;

3.2. YMeTh OOBSCHATH pa3HHIy MEXIY MAIIMHHBIM OOY4YE€HHEM C

YUYUTCIIEM U oe3 YUYUTCIIA.




3.3. BeisBasate U GOpMYyIUpPOBATH 33/Ja4d MAIIMHHOTO OOydYeHUs
JUIS Pa3iH4YHBIX CcQep KU3HU YeIOBeKa M B COOTBETCTBUU C

PpCaIbHBIMU HOTpCGHO CTsAMMU.

3.4. meTh mpencTaBieHUs O CO3JAHUHM MOJENU KiacCu(UKAINH

Ha cepuce Teachable Machine.

3.5. Umetp mpesncraBiieHuss 0 HEJOOOYUEHHBIX U NEPEe0OYyUEHHBIX
MOJIeJISIX MAIIMHHOTO OOYYEeHHsI, YMETh BBISABISTH MPOOIEMBI TIO
XapaKTepHbIM MpU3HAKaM M 3HaTh CIOCOOBI  OOpbOBI  C

nepeo0y4eHreM U HeJJ00OOydeHuEM MOIeNeH.

3.6. IlomyyuTh TPaKTUUECKHN OMBIT TECTUPOBAHUS TOTOBOU

MO/IETM MAIIIMHHOTO 00Y4YeHUS

3.7. Vmerp mnpeAcTaBle€HUS O CYIIHOCTH pabOThl MOJENH
JIOTUCTUYECKON PErpeccuy M BO3MOXKHOCTSAX €€ MPUMEHEHMsS IS
Kjaccupukanuu oOBbEKTOB; 00 MCIOJIB30BaHUH JIEPEBHEB PELICHUIT

B MAIIMHHOM OOY4YCHUH.

3.8. YMeTh co3maBaTh MOJeNU JMHEHHOUN perpeccun Ha Python c

nomMonibo 6udnuoTek pandas, numpy u sklearn

3.9. YMeTb NpOeKTHPOBATh M PEATH30BBIBATH MOJICIIM MAITUHHOTO
o0ydyenuss Ha Python ¢ momomipl0 WHCTPYMEHTOB OHOIHMOTEKH

sklearn

Mecto kypca «McKkycCTBEeHHBII MHTEJIEKT» (0a30BbIii) B yUeOHOM IJIaHe
VYpoku kypca «VCKycCTBEHHbI HHTENIEKT» (0a30BBbI) MOTYT HpPOBOAUTHCS KakK B
paMKax BHEYPOYHOH JesATeIbHOCTH. YpPOKM Mo nepBomy paszaeny (Python) moryr ObiTh
BCTPOECHBI B YPOUYHYIO JEATEIBHOCTb, €CIM COXPAHSAETCS INPEEMCTBEHHOCTb JIMHMM SI3bIKa
nporpammupoBanus Python ¢ ocHoBHOH 11Kk010#, BTOpo#i pazznen (MammuHHoe 00y4eHHe) MOXKET

OBITh MEPCHCCCH Ha BHCYPOYHYIO NCATCIbHOCTD.



Y4yeOHO-TEeMATHYECCKHUH IJIAH

Ne .. HasBanmue pazaesna/TemMbl Koun4yecTBo yacos
Oomee Teopus IIpakTuka

1. OCHOBBI A3bIKA 8 1,5 6,5
nporpammuposanus Python

1.1. Oranbel pelieHus 3aJayd = Ha 1 0,5 0,5
KOMITEIOTEpE

1.2. Pemenue 3a1a4 Ha KOMITBIOTEPE 1 1

1.3. OnHoMmepHbie MaccuBbl B Python 1 0,5 0,5
- cnucku. Co31aHue CIUCKOB U
BBIBOJI DJIEMECHTORB

1.4. UccnenoBanne u  reHepamus 1 1
CIUCKOB. BpIUmCIieHHE CyMMBI
AJIEMEHTOB CITHCKA

15. CrnoBapu u ux onucanue. llounck 1 0,5 0,5
IO CIIOBapIO

1.6. [TepeGop rmeMeHTOB clioBapst 1 1

1.7. Pemenne 3a1ay C 1 1
WCIOJIb30BAHUEM  CIUCKOB  H
cioBapeu

1.8. [ToBTopenue. HWroroBas pabota 1 1
"Maccussi B Python™

2. MammnHoe o0yueHue 9 5 4

2.1. [lonsiTve W BUIBI MAIIUHHOTO 1 0,5 0,5
oOyueHus

2.2. AHanu3 U BU3yalin3anus JaHHBIX 1 0,5 0,5

2.3. bubnmnorexku MAaIlIMHHOTO 1 0,5 0,5
oOyueHus

24, JIuneiinas perpeccust 1 0,5 0,5

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




2.6. Knaccugukanus. Jlorucrudyeckas 1 0,5 0,5
perpeccus

2.7. Knaccugukanus. Jlorucrudeckas 1 0,5 0,5
perpeccus

2.8. JlepeBbs perieHui. 1 1

2.9. [Tpoext «Pemenue 3a/1auu 1 1
KJIAaCCU(UKAITA
HUTOTO 17 6 11

Conep:xxanue Kypca

Moayas (pa3aen) 1. Maccusbl B Python.

Tema 1.1. Dransl penieHus 3ajaun Ha KomIbioTepe. JINHENHHBIH anroput™, 6J0K-cxema.
MareMatnueckue ornepaTopsbl, ornepatop npucBauBanus, GyHnkiuu print(), input(), float(). Dramsr
perieHus 3a1a4 Ha KoMIbIoTepe. Moiens, anroputm, popmMaau3amms, JHHESHHbBIN 1
Pa3BETBISIOMMIACS AITOPUTMBI. Y CIIOBHBIH oriepaTop B Python, moJiHBIN 1 HETIOHBIN YCIIOBHBIC
OTepaToOphL.

Tewma 1.2. Pemenue 3aga4 Ha komnbstotepe. [lIoBTOpeHrEe 0CHOBHBIX 0a30BBIX MOHATHI
Python, nzydueHnsix panee.

Tema 1.3. OgHomepHbIe MaccuBHl B Python - ciicku. Co31anue CEMCKOB U BBIBOJT
aneMeHToB. CIHCOK, MAaCCHUB, 3JIEMEHTHI CIHCKa, MHICKC dJIeMEHTa criucka. Meroas! .append u
.sort, MOJIOKHUTEIbHbIE U OTPHULIATEIbHbIE UHAEKCHI, CPE3bI.

Tema 1.4. UccnenoBanue U TeHepalysi ClIUCKOB. BerdncieHne cyMMbl 2JIEeMEHTOB
cnucka. Metonsl .append u .sort, dpyHkuuu min(), max() u metof .count. CyMMuUpoBaHue
AJIEMEHTOB CIHCKA, LIUKJI C 33JJaHHBIM YHUCIIOM MOBTOpeHU, oniepatop for. ['eneparus crucka,
oneparopsl for u if.

Tema 1.5. CnoBapu u ux onucanue. [louck no cnoapro. Criucku, reHepanus ClucKoB,
CYMMHUpPOBAHHE IEMEHTOB CrHCKa, PyHKIHUs len(), cnokenne cnuckoB. CloBapH, SIEeMEHTHI
CJIOBapsl, KJII0Y U 3HAYE€HHE, BHIBOJ] DJIEMEHTOB CJIOBapsl, IIOMCK 3JIEMEHTOB B CIOBape.

Tema 1.6. Ilepe6op anemenToB cioBaps. CioBapk, CIUCOK, onepatops! for u if, anemMeHT
CIIOBapsi, KJIIOY, 3HaYCHHE, TIepe0op ClIoBaps Mo KiIrodaM, epedop cloBaps Mo 3HAYCHHSIM,

Mmetosl .keys, .values, .items, oneparopsl for u if.



Tema 1.7. Pemenue 3a1a4 ¢ UCTIOJIB30BAHUEM CIIUCKOB U cioBapeil. CUCOK, cpes,
MOJIOKUTETIbHAS ¥ OTPULIATEIbHASI MHCKCAIINS 3JIEMEHTOB CITUCKa, MeToJI .append. ['enepamus
crnmcka, oneparopsl for u if. CioBapb, 37€MEHTHI CIOBaps, KIFOYM U 3HAYCHUS, BJIOKECHHBIC
CJIOBapH, METOJ .items.

Tema 1.8. IToBTopenue. torosas padora «Maccusbl B Python». OcHOBHBIC TOHATHS
MOy 1: CIUCKU U CTIOBapu».

Moayas (pa3aes) 2. MammHHoe 00y4eHHe.

Tewma 2.1. [lorsiTHe ¥ BUBI MAITUHHOTO 00y4eHMs. ICKyCCTBEHHBIN MHTEIUIEKT, TIOIXO/I,
OCHOBaHHBIM Ha MpaBuiaX, MalMHHOE 00y4yeHue. Mctopus passutus MU B urpax, cdepsl
MIPUMEHEHHs] MaITMHHOTO 00yueHus. O0ydeHue ¢ yuurenem, oOydeHue 0e3 yuurens, 3aj1a4da
perpeccun, 3a7a4da Kiaccuukanuu, 3a1ada KjiacTepu3au, oTO0p TaHHBIX JIJIST MOJCTH
MaIlTMHHOTO OO0YYCHHS.

Tema 2.2. Ananu3 U BU3yaau3anus JaHHBIX. MalllnHHOE 00YYEeHHE C YIUTEIIEM,
MaIMHHOE OOydeHue 0e3 yunTens. 3ajada perpeccud, 3a1aua Kiaccudukanum, 3aiada
knacrepusanuu. bubmmorexkn pandas u matplotlib, urenne TaOMMYHBIX TaHHBIX, CTATUCTUYECKHE
MOKa3aTesy, MOCTPOCHUE TUarpamm.

Tema 2.3. bubnroreku MarmmmHHOTO 00y4deHus. ManmHHOe 00ydeHre ¢ yuuTeneM u 0e3
yuauTens, ero npeumyiectsa. [loctaHoBka 1enu 1 3a/1a4, aHaIU3 JaHHBIX, 00yJatonas u
TPEeHUPOBOYHAs BEIOOPKH, 3a/1a4a PErpeccui, 3a1aua Kiaccupukaluu, TecToBas u
TPEeHUPOBOYHAs BbIOOPKa, epeol0yyeHue, HeJoo0yueHune, onTuMaabHasi MOJielb, Kpocc-
Banuaanus. bubnuoreka sklearn, sTambsl moCTpoeHUs MO MalTMHHOTO 0OydeHust Ha Python.

Tewma 2.4. JIuneitnas perpeccust. [lonsTHe TMHEHHON perpeccuu, 1eneBas QyHKIUA,
JTUHEITHOe ypaBHEHHUE, TOMOCKEIaCTUYHOCTh NaHHBIX. Co3AaHKue MoIenu TMHEHHON perpeccun
Ha Python ¢ momompro 6ubaroTek pandas, numpy u sklearn.

Tema 2.5. Henunelinpie 3aBucumoctu. Co3aanue, 00ydeHre U OI[eHKa MOJIEIH JTUHEHHOI
perpeccun. Busyanu3zanus ganaeix Ha Python. Henunelinsiii Gpynkium, rpaduku GyHKIHIA.
[TonnnomuanbHOE MpeoOpa3oBaHKe TMHEHHON perpeccuu.

Tema 2.6. Knaccudukanus. Jloructuueckas perpeccusi. Kinaccuduxanusi, moructiudeckas
perpeccusi, TMHEHHBIN KIaccuPUKATOp, TUTIEPILIOCKOCTh, OMHApHAas Kiaccudukaims,
MyIbTUKIAccOBas knaccudukanus. Jlnneitnoe ypaBHeHue, K0 GUIUEHTH TUHEHHOTO
ypaBHEHUS, PACIIONOKEHHE TOUKH OTHOCUTENBHO MPSMOH, OTCTyN o0bekTa. Co3anue,
oOyueHue 1 OlleHKa MOJIeTTH JIOTUCTHYECKON PEerpecCuu.

Tema 2.7. Knaccuduxkarus. Jloructuueckas perpeccusi. Marpuiia ommuboK, METPUKU

KauecTBa JIOTMCTHYSCKOM perpeccuun, MOACIIb JIOTUCTUYECKOM perpecCruu Ha PythOIl.



Tema 2.8. JlepeBbs pelieHuil. JlepeBo peleHu, 3leMEHThI 1I€PEBLEB: KOPEHD, JIUCTHS;
riyOMHa JiepeBa, KaJHbIi aropuT™, aTprlyT pa3oueHus; MeToasl petieHus mpooaeMbl
nepeoOyueHus AepeBbeB. Moaenu qepeBa pelIeHui.

Tema 2.9. [IpoekT «Pemenue 3agaun Kiaccupukanum». MammHHOe 00ydeHune ¢
yauTeneMm, 3aada Kaccupuranui. MeTpuKH OI[eHKH KadecTBa KIacCU(UKAIIMH. JTaIbl
pa3pabOTKKU MOJETIH MAIIMHHOTO O0Yy4eHHs, aHAIN3 JaHHBIX, CO3AaHIE U 00yYeHNEe MOIeNH,

orieHka 3(ppekTHBHOCTH PabOTHI MOJICIIH.



TemaTnuyeckoe MIAHUPOBAHUE C ONPeAeIeHUeM OCHOBHBIX BHI0B Y4eOHOM

ACATCJIBHOCTH
HaumenoBanu Kpartkoe conep:xxkanue Buabl yueOHoM
€ TEMbI JEATECJIbHOCTH
1. Python
1.1. | Dransel pemenus | JIMHEHHBIN anropuT™, OJIOK- Ananumuueckas: aHaIu3
3a7a4n Ha | cXeMa, MaTeMaTH4ecKue JIBYKCHUS 0eCrIMIOTHOTO
KOMIIBIOTEpE OIIEPaTOPBI, OLIEPaToOP aBTOMOOMIIS; aHAIN3
npucBauBanus, pynknuu print(), | arroputma JIBYKEHUS
input(), float();3Tamsr pemenus 0eCIIOTHOTO ~ aBTOMOOWIIS,
3aj71a4 Ha KOMIIBIOTEPE, MOJIEIb, aHaJ M3  JITAllOB  PEIICHHS
anropuT™, hopMannuzamms, 3a7a4un Ha JIBYKEHNE

JIMHEWHBIN U Pa3BETBISIOIIUNACS
AITOPUTMBI, YCIOBHBIN
omeparop B Python, monublii 1
HETOJIHBIA YCIIOBHBIN OIIEpaTop

OECIUIIOTHOTO aBTOMOOWITS.

KommyHnuxayuonnas: OTBETHI
Ha BOIIPOCBHI YUUTCIISA, B TOM
quclie npoOyieMHbIe
(oOcyxknenne o OJI0K-cXeMe
JTANoOB pEIICHUs] 3aJadd Ha
[1K).

Ilpaxmuueckas: pelIeHus
3a1aun Ha JIBIDKECHHE
OECIUI0THOIO aBTOMOOUJIS, B
TOM  4YHCJIC  COCTaBJICHHE

aIrOpUTMa, HAITUCAHHE KOJIa;
COCTaBJIEHUE OITMCAaHMS
KOKJOrO0  JTana  PeIIeHUs
3amaun Ha IIK (mo Onok-
cXemam)

Peghnexcusnas: 3anonnenue
aucTa pediaexkcuu B KOHIIE

ypoka

1.2. | Pemrenne 3amau | [loBTOpeHme OCHOBHBIX 0a30BBIX | [Ipakmuueckas: pe3eHTAIHS
Ha KOMITBIOTEpE noustuid Python, n3yuennsix BBINIOJTHEHHOTO  JIOMAIITHETO
paHnee 3a1aHus; ydacTue B
BUKTOpPMHE Ha IOBTOPEHHUE
6a30BbIX OHATHH Python.
Pegnexcuenas: 3anoiiHeHHE
aucta pediaekcud B KOHIE
ypoKa
1.3. | OnnomepHbIe Crnucok, MaccuB, JIEMEHTHI Ananumuueckaa: aHalu3 U
MacCCHBBI B | CIIHCKa, HHIEKC DJIEMEHTa KOMMEHTUPOBAHHE Ka)JI0TO
Python - ciucku. | cnmcka, metozp! .append u .sort, | amemeHTa TEpMUHA
CO3[[aHI/Ie MOJIOXKUTCIBHBIC 1 OTPUHATCIILHBIC




CIINCKOB
BBIBOJI
3JIEMECHTOB

HWHACKCHI, CPE3bI

«CITMCKH)», HAITMCAHHUEC KOJa.

Ilpakmuueckas: HanucaHue
[porpaMMbl JJIsi XpaHEHUS U
o0paboTkn  JMaHHBIX 00
OIIEHKaX [0 HCTOPHUH 34
TEKYIIYIO YETBEPTH;
BBINIOJIHEHWE  3aJaHuid B
Jupyter Notebook 1o
co3/1aHuIo crrcka Subjects ¢
AJIIEMEHTaMHU.

KOMM)/HHKCIZ{MOHHCI}L' OTBCTHI

Ha BOTIPOCHI YIUTEIIA,
ydacTue B TPYIIIOBOM
00CYXICHUN npu

BbINOAHEHUU 3A0AHUL.

Pepnexcuenas: 3anoHenne
nucTa peqIIeKCUU B KOHIIE

ypoka

14.

Uccnenosanue n

reHeparus
CITMCKOB.
Brrancaenue
CYMMBI
9JIEMEHTOB
cImMcKa

Meroast  .append

u  .sort,

dbyakur min(), max() ¥ METOx
.count; CyMMHpPOBaHUE

9JICMCHTOB  CITMCKa,

OUuKI C

3aJaHHBIM YHCJIOM HOBTOpeHHfI,

omeparop for;

reHeparus

crimcka, ornepatopsl for u if

Ananumuyeckas: aHaJIu3
3aJaHui u BOIMPOCOB;
HanycaHue KoJa npu
pEIICHUY 3a/1a4.

IIpaxmuueckas. BBITIOJHEHHUE
B mapax /MHKpOTpymnmax
3aJJaHuH, B KOTOPBIX
HE00X0IMMO IPUMEHHTH
KOMaHJIbl, HM3y4YCHHBIC JIOMa
HaIlHCaHUe KoJ1a TUIst
peLIeHHsI 3a7a9u
CYMMHUpPOBaHUsI  DJIEMCHTOB
CIKCKa;, pelIeHHe  3ajad
(HamucaHue KOJ1a) Ha
TCHEPAIINIO CITUCKOB.

KOMMyHMKaL[uOHHaﬂ.' OTBECTHI
Ha BOIPOCHI YUUTEIS,
ydacTde B TPYIIIOBOM
o0CyX/1IeHNH npu
BBITIOJTHEHUH 33TaHHH.

Pegnexcusnasa: 3anoHeHne
aucta pedekcuu B KOHIIE

ypoka

1.5.

CnoBapu u
OTHCaHHE.
ITouck

Hux

110

CHI/ICKI/I, reaepanusa
CYMMHUPOBAHUC

CIIHCKOB,
DJIEMEHTOB

cnucka, pynkuus len(), cnoxxenue

Oxcnepmuasi:
B3aMMOIIPOBEPKa
BBITIOTHEHHBIX  JOMAITHUX




CJIOBApIO

CIIMCKOB;, CJIOBapu, 9JICMCHTBI
CJIOBaps, KIWOY H©W  3HAYCHUC,
BBIBO/JI 3JIECMCHTOB CJIOBAps, ITIOUCK
3JICMCHTOB B CJIOBApc

3aaHUH, IIOUCK OLIMOOK U UX
o0ocHOBaHHE.

Ananumuyecxas:
BBIIIOJITHCHHBIX
3aJaHNH; 3aJaHuHN 10
CO3JIaHUIO cioBapeu c
3a/IaHHBIMH YCJIOBHUSIMHU.

aHaJin3
JOMAaIIHHUX

Ilpakmuueckas: oOcyxaeHUe
ONOOK, JONYIIEHHBIX B
BBITIOJTHEHHBIX  JOMAITHUX
3aIaHUSAX;  MPOCMOTP H|
00CYXJEHHE  BHJICOPOJIUKA
«CrnoBapu»;
CaMOCTOSITEJIbHOE
BBEIIIOJIHEHHE  3aJaHUM Ha
co3JaHue cnoBaps results c
peIMeTaMu M 9€TBEPTHBIMU
OIICHKAMH H CIIOBaps s
MOVICKA OT3BIBOB 1o
¢unbMam; IPOCMOTP
Buaeopoauka «llo cnosapro
MOXHO OBICTPO HCKaThb» |
BBINIOJIHEHHE  3aJaHusl 10
BUJICOPOJIUKY.

KommyHnurxayuonnas: OTBETHI
Ha BOIIPOCHI YIHUTEIS,
ydacTue B TPYIIIOBOM
00CYXICHUHN npu
BBITIOJTHCHUH 33 JTaHHA.

Peghnexcusnasa: 3anonnenue
nucTa pedIeKCHH B KOHIIE

ypoka

1.6.

[Tepebop
AJIEMEHTOB
clioBaps

CrnoBapp, CIHCOK, omeparopsl for
u if, sJeMeHT cioBaps, KoY,
3HaueHUe, Iepedop cloBaps 1o
KJIro4aMm, Tepedop ciaoBaps 1O
3HAYCHUSM, METOIbI keys,
.values, .items, onepatops! for u if

Okcnepmuasi:
B3aMMOIIPOBEPKa
BBITIOJTHEHHBIX
3aJlaHul

JOMAaIITHUX

Ananumuveckas:
BBIIIOTHEHHBIX
3aiaHuil  (aHaMM3  KOJa),
IMOMCK  OmHUOOK H  HuX
000CHOBaHHE.

aHaJIn3
JOMAIIHHUX

Ilpakxmuyeckas: oOCyXJeHHUE
OMOOK, JIOMYLIEHHBIX B
BBIIIOJTHEHHBIX ~ JOMAaITHUX
3a/IaHMAX (HAIMCAaHWE KOJa);




OpOCMOTp U OOCyXKJeHHe

BUJICOMHCTPYKIIUHU c
aHaJIHU30M MIPUMEPOB
«Ilepebop 3JIEMEHTOB
CJIIOBaps»; CaMOCTOATEIHLHOE
BEITIOJTHECHHE 3aJaHNH;
BBIIOJTHEHWE 3aJaHui  Ha

NpUMEHEHHE METOJIOB Kkeys,
.values, .items; BBIITOJHEHHE
IPaKTUYECKOM  paboThl B
rpymnmne (1Ba 3adaHus).

Kommynuxayuonnas: OTBETHI
Ha BOMPOCHI YUUTE,
ydyacTue€ BO (PpOHTaJIbHOM
Oecene (yrouHeHHE TIOHSITHI
KITIOU», «3HAYEHUE,
«QJIEMEHT CIIOBaps», a Takke
BBISIBJICHHE OTJIMYMI cloBaps
U CHOUCKA) M TPYNIOBOM
00CYXICHUHN pH
BBIIOJTHEHUH 3aJTaHUI.

Pegpnexcuenas: 3anoHeHne
nucTa pedIIeKCUU B KOHIIC

ypoka

1.7. | Pemenue 3amau | Cnmcok, cpe3, TOJOXKHUTEIbHAS U | AHaiumuyeckas npu
c OTpHLIATEIbHAS VHJIEKCALMS | BBIIIOJIHEHUU 3aJaHUI
HCIIOJIb30BAHNE 3JIEMEHTOB CIIMCKa, METOJ

Ilpakmuueckas pu
M CHOUCKOB U |.append, reHepauus  CIIHCKa, .
. . BBIIIOJIHEHUHM BCEX 3aJIaHU
cioBapei oneparopel for m if; cioBaps,
(MHIUBUyaIbHO u B
JJIEMEHTBl  CJIOBaps, KIOYU U
MHUKPOTPYIITIaXx).
3HAQUEHMS, BIJIO)KEHHBIE CJIOBapH,
METOoJ .items KOMmyHuKaL;MOHHaﬂ: OTBETHI
Ha BOIIPOCHI yuuTens,
yyactue BO (PpOHTaIBLHOM
ompoce u rPyIIIOBOM
00CyXIeHUU npu
BBITIOJIHEHUH 3aJaHUI.
Pegnexcusnaa: 3anoHeHue
nucTa pedIeKCHH B KOHIIE
ypoka

1.8. | UroroBas [TonsaTusa nmo xypcy «Maccussl B | Anarumuueckas npu
pabota Python: criucku u cioBapu» BBITIOJTHEHU U 3a/1aHU I
"MaccuBbl B HUTOTOBOM KOHTPOJIbHOM
Python" paboTHL.

Ilpakmuueckas pu




BBITIOJIHCHUH 3aJaHul
WUTOTrOBOM KOHTPOJIbHOM
paboTHI.

Pegprexcusnas: 3anonHeHne
nucTa pedICKCHH B KOHIIE

ypoKa

2. MamuHHoOe 00y4yeHHue
2.1. | llonarue u Buusl | UcKyccTBEHHBIN UHTEIIEKT, | AHanumuyeckast npu
MAaIIMHHOTO MOJIXO/I, OCHOBAHHBIH Ha | CPABHUTEIHHOM aHam3e
oOyueHus IpaBWIax, MallMHHOE oOyuyeHue, | MOAXOJ0B:  Oo0ydeHue  C
uctopusi passutus MU B wurpax, | yuuteneM u oOydeHue 0Oe3
chepsl TPUMEHEHHsT MAIIMHHOTO | yYUTENs; TPH OTBETaX Ha
00yueHus; o0ydeHue ¢ yuuTeseM, | BONpockl U (POHTAIBHOM
oOyueHue 0e3 yuuTens, 3afadya | OOCY)KJIEHUH BOIPOCOB IO
perpeccun, 3aada | Mpe3eHTAINH.
KJ1accupuKanuu, 3ajaua
KJlacTepu3anuu, OTOOp JTaHHBIX Hparmuuecras HPI:I
. MOReIH MaLlHHOro | BPOTHEHHH ) 3aJaHAN
oGydenns MPAKTHYECKON pabOTHI.
Kommynurxayuonnasn: OTBETHI
Ha BOIIPOCHI yUHUTEs,
ydqactue BO (POHTaILHOM
00CYXICHUHN npu
BBIIIOJIHEHUH 3aJaHUH.
Pegnexcuenas: 3anojiHeHHE
aucra pediaekcuu B KOHILE
ypoka
2.2. | AHanus u | MamuHHOE o0y4eHne C | Ananumuueckas: Py TOUCKE
BU3YyalIU3aLs yuUTEIeM, MallMHHOEe OOy4deHHE | OTBETOB Ha BOIPOCHI B XOJI€
JAHHBIX 0e3 yuuTens, 3agada PErpeccu, | OOCYXKIEHHUs BBINOJHEHHOTO

3ajlaya Kiaccudukamuu, 3amada

KJIaCTEPH3allnH; OMOIMOTEKH
pandas u matplotlib, urenue
TaOIUYHBIX JIAHHBIX,
CTaTUCTHYECKHE [OKa3arTeli,

IMOCTPOCHUC NUarpaMmm

JOMAIIIHEro 3a/laHusi, MpU
BBITIOJTHEHUH 3a/laHuit
MPAKTHYECKON pabOTHI.

Ipaxmuueckas: npu
00CY)XJIEHUH BBITIOJHEHHOTO
JOMAIIHEro 3aJaHusi; MpH
dbpoHTaNbHOM  ompoce U
Oecene, TpHU  BBHINOJIHEHUU
3a1aHUI [IPaKTUYECKON
paboTHI.

KOMMyHuKaL!MOHHa}Z.' OTBCTHI

Ha BOITPOCHI YUUTEIS,
ydactue BO (POHTAIBLHOM
o0cyX/1eHNH npu




BBITIOJIHEHUH 3aJIaHUH.

Pegprexcusnas: 3amnonHeHue
nucta pediIeKkcuu B KOHIIE

ypoka

2.3. | bubmuorekun MammmHHOoe 00y4deHue ¢ yuuTeneM | Anarumuyeckas. OTBETHl Ha
MalIMHHOTO U 6e3 YUUTEN A, €ro | BOIIPOCHI (aHAIU3 BOIIPOCOB U
oOyuyeHus IIPEUMYILECTBA, IIOCTAHOBKA LIEJIN | TOUCK OTBETOB)

M 33734, AaHaJIU3  JAHHBIX, | (POHTAIBHOU Oecenpl;
oOydaromass ¥ TPEHHPOBOYHAS | aHAIM3 TpadUKOB MoJeleH
BBIOOpDKHM, 3a3Jaya  pPErpeccuu, | MallMHHOTO OOydeHus Ipu
3a/1a4a Kiaccu(UKalny, TECTOBas | BBIIIOJHEHUU 3aJaHHS
U TpeHupoBouHas  BbIOOpKa, | «[Ipobaembl B  oOyueHUUH
nepeoOydeHre,  HEI00OYUCHHE, | MOICII.
ONTUMAJIbHAs MOJEIb, Kpocc-
Banmuaanusi; Oubnmoteka sklearn, Hparmuuecxas: fromcexK
3Tambl ~ TOCTPOEHUS  MOJIENH OTBETOB uHa BOTIPOCHI
MalImHHoro ooyuenus Ha Python (pomTanbHol - Oecenpt  n
BOIIPOCHl y4YUTENs B XOJe
ypoKa.
Kommynuxayuonnas:
ydqactue BO  (POHTAIBHOM
Oecene 1o Marepuaia
MPEIBIIYILEro ypoOKa;
ydacThe B OOCYXICHUU TIPHU
BBINIOJTHEHUHM  3aJlaHusl B
MUKpPOTPYIIE 10 aHAJIU3y
rpadukos MalIMHHOTO
00y4YCHUS».
Peghnexcusnas: 3anonnenue
nucTa pedieKCHH B KOHIIE
ypoka

2.4. | Jluneiinas MOHATHE JIMHEWHOW perpeccuu, | Anarumuueckas: aHAIN3

perpeccus neneBass  (QyHKIUSA, JUHEHHOE | pabOTHl MOJEIH JTUHEHHON
ypaBHEHHE, TOMOCKEAACTUYHOCTh | PErPECCHH (moa6op
JaHHBIX;  CO3JaHME  MOJeNU | KOA((UIUEHTOB JHUHEHHOro

JUHEWHON perpeccun Ha Python c
noMmoIiplo  OubnuoTexk  pandas,
numpy u sklearn

YpaBHEHHUS C HECKOJbKUMH
HEePEMEHHBIMH); aHau3
3ajady, IpeICTaBICHHBIX
yuuTeIeM, BBIOOp U3 HHX
3aJau perpeccuu; 3ajlaHue Ha
aHanu3 rpauKoB U BHIOOD U3
HUX TOTO, KOTOPBIi
COOTBETCTBYET MOJIeNn
JIMHEUHOM PErpecCcuy; aHalIu3
TOYEYHBIX Tpaduka U BbIOOp
cpeau HMX HaOopa IaHHBIX,




HOIXOAAIIUX ISl PEIICHUS
3a[auu JTMHEWHOW perpeccuu;
cO3JlaHue MOJIETIH
MAIIMHHOTO OOy4YeHHs Ha

Python.

Ipakmuueckas: pelieHue
3a7a4 = Ha  BBIOOp (U3
IIPEJICTABICHHbIX  YUUTEIEM
3a/1a4) 3ajJad perpeccuu; Ha
BbIOOp HaOopa NaHHBIX (1O
rpadukam), TOIXOISAMINX IS
pelIeHusT 3aJa4u JIMHEHMHOMN
perpeccuu; co3AaHue MOJIEH
MalIMHHOTO OO0y4eHHs Ha
Python - MO/JIEINTb
MpeJICKa3aHus LIeH Ha
KBapTHPHI, B 3aBHCUMOCTH OT
pa3IMYHbIX TaPaMETPOB.

Kommynuxayuonnas:

ydyacTue BO (PpOHTAIBLHOM
00CYXICHUHN OCHOBHBIX
BOIIPOCHI TEMBI - JIMHCHHAS
byHKIIUS u JUHEHHOE
ypaBHEHHE, KOTOpPHIE YiKe
U3YyYaTUCh B Kypce
MaTeMaTHKU; 00CyXICHNE
3aJ1a4 1o rpauKam.

Peghnexcusnas: 3anonnenue
aucTta pediaekcuu B KOHIIE

ypoka

2.5.

Henuneiinrie
3aBUCUMOCTH

Coznanue, oOydyeHHE U OIEHKA
MOJIENIM  JINHEWHOW  PErpeccuw,
BU3yalln3anus AaHHbIX Ha Python;
HEJNUHEUWHBbIH (QyHKIUHU, Trpapuku

byHKIHIA; [OJIMHOMHAJIBHOE
npeoOpazoBaHUe JIMTHEWHOU
perpeccuu

Ananumuyeckas:  CO3IaHUE
MO/IeNIY JIMHEHHON perpeccuu
HA  OCHOBaHMHM  IPOCTOH
TabMUIbl € JaHHBIMH O

3apIulaTtax COTPYIHUKOB,
HaxXOJSIIMXCSl Ha  PasHBIX
JOJKHOCTSX; HaIlCAaHUE
KOJ1a.

Ilpakmuueckas.: pelieHue
3a7la4 Ha CO3JaHHUE MOJEIHN
JIMHENHOU perpeccuy,
OTBETBHI Ha BOIIPOCHI YUMUTEIIS
(moBTOpEHME Marepuana
MaTEMaTHKH);  BBINOJIHEHUE
3a1aHUs Ha

MMOJIMHOMHUAJIbHYIO




perpeccuo, HalucaHue KoAa
JUISL TIpEICKAa3aHMsl 3HAYCHUS
HOBOU MO/JIEJIBIO 51
MOCTPOCHHUE rpaduxos
NCXOOHBIX JaHHBIX U MOICIIN.

Kommynukayuonnas:
ydyactTue BO (POHTAIHLHOM
00CYXICHHH, OTBEThl Ha

BOIIPOCHI YUUTEIIS.

Pegpnexcuenas: 3anoiHeHue
nucta pediexkcuu B KOHIIE

ypoka

2.6. | Kmaccudpukamms. | Kmaccudukanms, moructudeckas | Ananumuyeckas: IIOVICK
Jloructuueckas perpeccus, JUHEWHBIN | OTBETOB HAa  TMPOOJIEMHBIC
perpeccust Kiaccudukarop, BOIIPOCHl M PEIICHHUE 3ajad

TUIEPIUIOCKOCTb, OwHapHas | Ha dTarne 2 ypokKa,
KJ1accuuKanus,
Ilpakmuueckasa: OTBETHl Ha
MYJTbTHKIIACCOBAS
. BOIIPOCHI, TOJ00P MPUMEPOB
KJaccuukanus; JIMHEWHOE
3aga4 Kiaccudukanuu;
YpaBHEHHUE, K03 UIIMEHTHI
. OTBETHl Ha  MpoOJEeMHbIE
JUHEHHOTO ypaBHEHUS,
BOIIPOCHl TIpH  OOBICHCHUH
pacroioxxeHue TOUYKH
. HOBOTO MaTepuasa; pelieHue
OTHOCUTENIbHO MPSAMOM, OTCTYI
3aJady = Ha  3aKpeIuvieHue
00beKTa; co3/laHue, OOydeHUEe H
. | HOBOrO Marepuaja Mo TEME;
OIICHKa MOJENTH JIOTUCTHYECKOMN .
ydqactue BO (POHTAIBHOM
perpeccun
pabote Ha 3Tane 3 ypoka.
Kommynuxayuonnas:
ydacTue B OOCYXICHUH TecTa
U OCHOBHBIX TMOHSTHH TEMBbI;
OTBETHI Ha BOIIPOCHI YUUTEJS;
Pecghnexcusnas: 3anomaenue
nucTa pedIeKCHH B KOHIIE
ypoka

2.7. | Kmaccudukanus. | Marpuma  ommOOK,  METPHUKH | AHAnumuuecxkas.: MTOUCK
Jloructuueckas KayecTBa JIOTUCTHUYECKON | OTBETOB HA BOMPOCHI YUUTENS
perpeccus perpeccuu, MOJIeTIb | IpU  OOCYXKICHUM METPHK

JIOTUCTHYECKOM perpeccud Ha | KauecTBa JIOTUCTHYECKOM
Python perpeccun; caMmoCTOATENbHOE

COCTaBIIEHUE
JIOTUCTUYECKOM  perpeccuu
TUTST MpeICKa3aHus
BEPOSITHOCTH B Onmkaiiime
10 JeT UIIEMHYECKON
6011€e3HH cepaua o

MOIACIN




Pa3JInYHbIM ITPpHU3HAKAM.

Ilpakmuueckas: OTBETbl Ha
BOIIPOCHI YUUTES;
CaMOCTOSITEILHOE

COCTaBJICHUE MOJIETH
JIOTUCTHYECKOW  perpeccuu
TUTSt MpeACKa3aHus
BEPOSITHOCTH B OJMXKauIIme
10 JeT UIIEMUYECKOMN
0o0JIe3HU cepaua o

Pa3IMYHBIM IIPpU3HAKaM

Kommynuxayuonnas:
ydyacTue BO (PpOHTAIBLHOM
00CYXICHUN METPUK
KadyecTBa JIOTUCTHYECKOM
perpeccuu;

Pepnexcuenasn: 3anoHeHne
nucTa peqIIeKCUU B KOHIIE

ypoka

2.8. | HepeBbs JlepeBo  pemieHWi, JJIEMEHTHI | AHanumuieckas.:
pElIeHUH. JIePEBHEB: KOpEeHb,  JIMCThS;
.. | TOUCK OTBETOB Ha BOIIPOCHI
riyouHa nepesa, KaTHBII
YUUTEINSI IPU 00CYKICHUH
ITOPUTM, aTpuOyT pazOueHHUs;
HOBOTO THUIIA AJITOPUTMA,
suTponusi, Qopmyna IllenHoHa,
. MOMCK OTBETOB Ha
BEPOSITHOCTb, KpuTepuii Jxunu
pOOJIEMHBIE BOIIPOCHI U
peleHue 3aaay
Ilpaxmuueckas:
camocTosiTeNbHas paboTa ¢
AITOPUTMOM JIepeBa
peuieHuit
Kommynurxayuonnas:
y4acTue BO ()pOHTAILHOM
00CYXKICHHH.
Pegnexcusnasa: 3anoHeHne
aucta pedekcuu B KOHIIE
ypoka
2.9. | IIpoext MalllMHHOE O0y4YeHHUe C yuuTeneM, | Ananumuueckas: pyu BelOOpe
«Pemienne 3amaun | 3aada Kiaccu(UKaMi, METPUKH | METOJIOB PEILIEHUs 3a/1a4un
KJaccu(uKaum» | OUEHKH KadyecTBa
Ilpakxmuyeckaa: npu
KJIaccu(UKaIy; JTarnbl

paBpa6OTKI/I MOJACIN MallWHHOI'O
06yqu1/151, aHaJIn3 JaHHBIX,

BBITIOJTHCHHUHU ITPAKTHYCCKOT'O
3aaaHus 110 CO3JaHHIO
MOJCIN MalllMHHOI'O




co3JlaHue 1 00y4eHHe MOJIEIH, 00yueHus

orieHKa 3((GEeKTUBHOCTH PabOTHI | Peghrexcusnas: npu
MOJIeNN MOJIBEZICHUU UTOTOB
BBITIOJIHEHUS pabOTHI,
3aroJIHEHHMSI JINCTa
pednexcun

OpraHu3anMoOHHO-NIeAArOrNYecKue YCJI0BUS peajin3alum Kypca

OcBoeHHe BCEX TeM Kypca MpEAIoyiaraeT OpraHU3alfio (POHTAIBHON W TPYMIOBOU
pabote yuamnuxcs. [IpeumyiiectBeHHO (poHTabHAsE paboTa peanusyeTcs: Ha TEPBOM dTarie
ypoKa — 3Tare MpOBEPKHU BBIOJHEHHS JOMAIITHETO 3a/IaHUs M aKTyaIM3aliy 3HaHWH, a TaK)Ke Ha
JTane 3akperuieHust 3HaHWU. ['pynmoBas paboTta opraHu3yercsl MPEHMMYIIECTBEHHO Ha JTare
3aKperuieHUs] 3HAHWU TPH PENICHWH 3a/IaHuil, B OTACIBHBIX CIydasX — Ha JTarle MPOBEPKH
BEITIOJTHEHUSI  JOMAITHETO  3aJlaHusl ¥ aKTyalu3alud 3HaHWi. Metoapl  TpoOieMHo-
pa3BUBAIONIETO OOYYCHHS WCIOJB3YIOTCS Ha JTare M3JI0KEHUS HOBOTO COJIEP)KAHUSI 10 TeMe H
€ro 3aKpeIUICHUH dYepe3 CUCTeMy NpPOOJEMHBIX BOIPOCOB TIO TeMe, JAOMOJHHTEIBHBIX
YTOYHSOIIUX MTPOOIIEMHBIX BOTIPOCOB M BBHIITOJIHEHHE MPOOIEMHBIX 3a/1aHui. J[OTIOTHUTETEHBIM
METOMYECKUM IOIX0J0M SIBIISIETCS UCTIOJIb30BaHUE MOJICIH «IIEPEBEPHYTOE 00yUICHHUE», KOTAa
yUalnuecs: CaMOCTOSATEIBHO U3y9Yal0T TEOPETHUECKUI MaTepral A0Ma, a Ha ypoKe MPOXOIUT €To
oOcyxnenne B Qopmare (pOHTAIBHONH Oecelbl M 3aKpeIUIeHHEe 4Yepe3 pelIeHHe 3anad B
Mukporpynmnax (mo 4-5 denosek). [Ipu opraHuzanmuu ypoka IO MOJEIH «IIEPEBEPHYTOC
00y4eHHe» PeKOMEHIYETCs TPOBOINUTh TAKUE YPOKa JIBYM YUUTEISIM, YTO 3HAYUTEIHHO TIOBBICUT
3¢ (HEeKTUBHOCTh ypOKa, OCOOCHHO B YaCTH OOCYXKJEHHUsS y4eOHOTO Marepuaia, CaMOCTOSITEIHHO
OCBOCHHOTO YYallMMHCS JOMa C IIOMOIIBI BHJICOYPOKOB. PekomeHmyeTcs, 4YToObl B
0OCYXJICHUH MPUHSITN YU4aCTHE BCE YUaIHECs.

[Tpu GpoHTaTHHOM BBITIOJIHEHUH 33aHUSI YUUTEII0 PEKOMEH]IYETCS BBIIOIHATh 3a/JaHHE
napajuieNIbHO C YYallMMHUCS, KOMMEHTHUPYS KaK[IbIH IIar, JEMOHCTPUPYS CBOHM JKpaH depe3
MPOEKTOpP M OOCYyXJas BBINOJIHEHUE 3a/laHUsl C YYalIUMHCS TOCPEACTBOM YTOUHSIOMINX
BOIIPOCOB.

B KoHIIe KaX/10T0 YpoKa MPOBOAUTCS 00s13aTeNbHas pedaeKcusl.

Hugpopmayuonnoe obecneuenue. B yueOHO-METOUYECKUN KOMIUIEKT BXOJASAT

CIIEAYIOIINE METOJMUECKUE U yIeOHbIE MaTepHalIbl:

o [IIporpamma kypca «/IcKycCTBEHHOTO MHTEIIEKT» (0a30BBIN) AJIST CTAPIIESH ITKOJIBI

(10-11 xmaccr).

e MeTtoauueckue PCKOMCHIAAINHN I YIUTCIIA.



[InanbI-crieHapuy ypOKOB.

OnopHele Npe3eHTaIH.

Martepuansl K IporpamMMe, CoJIepsKalliie 3a1aHus 11 IPaKTUUECKON 1
CaMOCTOSITEJIbHOM pabOThI 00YyJarOIUXCS.

Pa3naTounblii MaTepuall U CCbUIKM Ha HEOOXOIUMBIE IPUIIOKEHUS I TPAKTHUYECKUX

paloT, pa3MELICHHbIE B IUIaHAX-CLICHAPUAX YPOKOB.

Jnst peanuzanuu Kypca Ha OCHOBE MPOTPaMMbI HEOOXOIMMO HAJIMYUE CIETYIOUTUX

mexXHu4YecKux cpedcme:

KOMIIIOTEpHOE pabouee MECTO YUuTels, MmojkaodeHHoe Kk cetn Murepuer (Wi-Fi
WJTU TI0 Kabelto),

MPOEKIIMOHHOE O00OpY/ZOBaHUE WM HMHTEPAKTHBHAS JOCKAa C BO3MOXKHOCTBIO
JIEMOHCTPAIUU TTPE3EHTAIUT;

KOMITHIOTEPBI HMJIM HOYTOYKH, PpAaCIOJIOKCHHBIE B KOMIIBIOTEPHOM KJIacce, Te
KaXJIbIH y9€HUK paboTaeT ¢ yCTPOHWCTBOM JTMOO UHIUBHIYAIHLHO, TN0O B Mapax;
KOMIIPIOTEPHl WJIM HOYTOYKM KaK y4yalluXcs, TaK W Y4WUTENs JOJDKHBI ObITh Ha
onepanoHHbIX cuctemMax Windows/MacOS;

TUIIOBOE TIPOTpaMMHOE oOecreueHrne, NpUMEHsIeMoe 0011eo0pa3oBaTeIbHBIMU
OpraHu3aIusIMHu;

UHTEerpupoBaHHas cpena paspadorku (IDE) ans a3bika nporpammupoBanus Python;

Jupyter Notebooks — cpena paspaboTku, st 3amycka ¢aiiio u3 MarepuaioB YMK

C KOMIIbIXOTEpA UJIN U3 00J1a4YHOTr0 XpaHHJIMIIA.

Texuuueckue TpedboBanus k [10

IK wnu HOoyTOYK Ha 6aze OC Windows, MacOS

Cucremusie TpeboBanus Windows

Cucremusie TpeboBaumst MacOS

Omnepanmonnas cucrema Windows 7 uim BeIIie

[pormeccop Intel® Core Duo mnm aHamOrW9IHEIHA ¢
gacroroi 1,5 I'T'm unn BEIIIEe

2/4 T'b onepaTHBHOW MaMATH ISl CUCTEM TIOJ
ynpasnenueM 32/64-6utHoit Windows

Omnepanmonnas cucremMa MacOS X 10.10 wm
BBILIIE

Ipormeccop Intel® Core Duo mnu aHaTOTHYHEIH ¢
gactorou 1,5 ' wiu BeImIe

1,5 I'b onepatuBHO# mamsity - [Iporeccop Intel®
Core Duo win aHamornyHsii ¢ yacroroit 1,5 I'T'nx




WJIA BBIIIC

e 1,5Tb onepaTUBHOI naMsATH

e PaspemicHue skpana 1024x768 wiu Oonbiie
e Hannuue WHTEPHET-COCMHECHUS

e Heo6xoarMo HCTIOIb30BaTh aKTYaIbHBIC BEPCHH OJIHOTO U3 cleayronmx opaysepos: Edge, Chrome,

Safari, Firefox, Opera

DopMbI aTTECTALUH

Bce pasgensl nmpeanosiararoT BBINOJHEHWE W 3aAIIMTY HMPOEKTOB. [IpoekTel mo cBoen
JTUIaKTUYECKON CYIIHOCTH HaleleHbl Ha (OPMHUPOBAaHUE CIIOCOOHOCTEH, TO3BOJISIONINX
3¢ deKTUBHO JIEHCTBOBATh B peajlbHON KU3HEHHOW cuTyauuu. OOnagas UMU, ydaliuecss MOTYT
a/IalITUPOBATHCS] K U3MEHSIOIIUMCS YCIOBHUSAM, OPUEHTUPOBATHCA B Pa3HOOOPAa3HBIX CUTYAlUSIX,
paboTath B KOMaH/IE.

IIpu paGote HaJx MPOEKTOM MOSBIIAETCS UCKIIOYUTENIBbHAS BO3MOXXHOCTh (DOPMUPOBAHUS
y ydalmuxcs KOMIIETEHTHOCTH pa3peuieHuss npobieM (MOCKOJIbKY OO0sS3aTeNIbHBIM YCIOBHUEM
peanu3any METo/a MPOEKTOB B LIKOJIE SIBJISIETCS PELICHHE ydallluMCsl COOCTBEHHBIX MPOOIeM
CpeACTBaMHU IIPOEKTa), a TaKKE OCBOEHUE CIOCOOOB JAEATEIBHOCTH, COCTaBIISIOLIUX
KOMMYHHUKATUBHYIO 1 HH(QOPMALIMOHHYIO KOMIIETEHTHOCTH.

IIpOeKTBI SBISIOTCS MEXIPEIMETHBIMHA, B OTJIMYME OT MOHOIIPOEKTOB, YaCTHUYHO
BBIIIOJIHAIOTCA BO BHEYPOYHOE BpEMs M IO PYKOBOACTBOM HECKOJIBKMX CHELUAINCTOB B
pa3nuyHbIX OO0JIACTSX 3HaHUA. Takue MPOEKThl TPeOyIT OYeHb KBAIM(DUIIMPOBAHHOM
KOOPAMHAIMK CO CTOPOHBI CIELUAIMCTOB U CIAXEHHOM paboThl MHOTHUX TBOPUYECKUX IPYIII.
MexnpeaqMeTHble IPOEKThl MOryT OBITh Kak HEOOJbIINMH, 3aTParuBAIOLIMMM JBa-TPH
IpeaMeTa, TaKk M HAIpaBJICHHbIMU Ha peIIeHHE JOCTATOYHO CIIOKHBIX MpoOiieM, TpeOyroLux

CO,Z[Gp)K&TCJ'ILHOﬁ HUHTCrpaliui MHOTUX o0OacTeli 3HaHUS.



