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UCKYCCTBEHHBIN MHTEJLIEKT (FA3OBbI YPOBEHD)
10-11 KJTACCBI

IHosicHUTEABLHASA 3AIINCKA

Oo6mas xapakrtepuctuka kKkypca. Kypc «VckyccTBeHHBIH WHTEIDICKT (0a30BBIiA
YPOBEHB)» JUIsl CPEJHEH IIKOJBI sBISETCS 0a30BBIM B 00mel nporpamme «VMCKycCTBEHHBIN
WHTEJUICKT» JUIsi 00Iieo0pa3oBaTeIbHBIX IIKOJ M TpeAHa3HauyeH Ui mpenojaBanus B 10-11
KJlaccaxX. DTOT Kypc HalpaBjeH Ha IpOJOLKeHHE (POPMUPOBAHUS 3HAHUN YYalIUXCs CTapIINX
KJIaCCOB O CHCTEMaxX MCKYCCTBEHHOI'O MHTEJUIEKTa KaK OJHOM M3 HauboJjiee MEepCreKTUBHOU U
pa3BuBarolieiics o0iaacTeld HAyYHOTO U TEXHOJOTHYECKOro 3HaHUs. VICKyCCTBEHHBIM MHTEIIEKT
— CTpaTerMYecKd BaXHOE HampaBiieHHe, KoTopoe B HammonampHOU mporpamme «l{udposas
skoHoMuKa Poccuiickoii deneparnum» 0003HaYE€HO B KA4ECTBE OJHOM M3 CKBO3HBIX ITHU(POBBIX
TEXHOJIOTUH, 00ECIeUnBAIONINX YCKOPEHHOE Pa3BUTHE MPUOPUTETHBIX OTpaciieil SKOHOMHUKHU U
couuansHoOi ceprl. [Ipunaras B 2019 r. HaunonanbHas crpaterusi pa3BUTHS HCKYCCTBEHHOTO
WHTEJUIEKTa CTaBUT 3aJa4d COBEPUICHCTBOBAHUS CHCTEMBI MOATOTOBKH KaJpOB B 3TOM
HaIpaBJIEHUH, a TakXkKe pa3pabOTKU M BHEAPEHUS MOAYJEH MO MCKYCCTBEHHOMY MHTEIICKTY B
oOpasoBaTellbHbIE TMPOTrpaMMbl BCEX YpPOBHEW, BKJIOYas cpeaHee ooOmiee oOpasoBanue. Ha
pelIeHre JaHHOM 3a/1a4d U HApaBJIE€H HACTOSIIMNN KypC.

CTpyKTypHO JaHHBIN KypcC BKIIIOYAET Ba B3aMOCBSI3aHHBIX MOy (pa3zaena) MaccuBbl
B Python m Mamunnoe oOyuenue. IlepBbiii Momynb (pa3men) CBs3aH C akTyalIM3alued u
JalbHEHIINM pPa3BUTUEM 3HAHUH W yMEHUH IO OCHOBaM IporpamMMmupoBanus Ha Python.
ChopmupoBanHble y ydalluxcs 3HAHHUS W YMEHHS IO 3TOMY MOAynio (paszeny) OyayT B
JalbHENIIIeM HCIOJB30BaHbl MPHU M3YYEHUH BTOPOro MOAyis (pas3zena), OCBOGHHE KOTOPOTO
HAmpaBJICHO HAa PAa3BUTUE MPEICTaBICHUH O MHOrooOpa3uu TMOAXOI0B B pa3paboTke
HCKYCCTBEHHOT'O MHTEIIJIEKTa, UX BO3MOXKHOCTSIX U OTPaHUYCHHX; Ha (JOPMUPOBAHKE 3HAHUI O
MalIMHHOM OOYyY€HUU U YMEHUHN MPOEKTUPOBAHUS U PeaIU3allii MOIETH MAIIMHHOTO O0y4YeHUS
Ha Python. [1pu uzyduenun stux Mmomynei (pa3aenaoB) ydauiuecs: He TOJBKO y3HAIOT O creruduke
OCHOBHBIX 33/1a4 MAaIlIMHHOTO OOYYeHHs, HO M Hay4aTcs BBISBISTH U (DOPMYTUPOBATH JAHHBIE
3a/1a4d B COOTBETCTBUH C peaTbHBIMU MOTPEOHOCTSIMU B Pa3iMUHBIX chepax KU3HU YeloBeKa.
OroMy OymeT cnocoOCTBOBATH pelIeHHE MPaKTUKO-OPUEHTHPOBAHHBIX 3a7ad, B TOM 4YHCIE U
HEMOCPEJCTBEHHO CBS3aHHBIX CO IIKOJIBHOW KU3HBIO, C W3YYEHHEM JPYIrUX Y4EOHBIX
TucHuIUiiH. B Xome ocBoeHusi y4eOHOTO Martepuaia Kypca y ydammxcs (opmupyercs
YCTOWYMBBIM MHTEpEC K CHUCTEMaM HCKYCCTBEHHOTO HWHTEIJIEKTa M 3aKiajbpiBaeTcs 0Oaza s

MNpOAOJIKCHUSA HX H3YUYCHHA B paMKax BHCypO‘-IHOfI ACATCIBHOCTH HWJIN JOIIOJIHUTCIIBHOT'O



oOpa3oBaHus, WiIM caMOOOpa30BaHUS B 3TOM HANpaBJICHWHU, HAIPUMEP, CAMOCTOSTEIHLHOTO
OCBOEHHSA Kypca C UCIOIb30BaHNEM 00pa30BaTEIbHbBIX OHJIAWH PECYPCOB.

Kypc «UckycctBeHHbI HHTEIIEKT» (0a30BBIA) HOCUT MEXKIUCHHUIUIMHAPHBIA U
KOMILIEKCHBIA xapakrep. C OJHOM CTOPOHBI, B HEM CHHTE3UPYIOTCS 3HAHUS U YMEHHS
yyaluxcs, IOJIY4Y€HHbIE MMM Ha YpOKaX MaTeMaTHKH, HUHPOpMATHKH, (U3UKH, OHOJIOTUU
(pemrenue 3ama4 ¢ pu3HUECKUM W/ WM OMOJOTHYECKHM cojaepkanuem). C Apyroi CTOpOHEI, B
CTPYKTYpE 3TOr0 Kypca OTYETJIMBO BBIJEISIOTCS M TEOpPETHYEeCKass M  IpaKTUdecKas
COCTaBJISAIOLIME. Yyalluecs 3HAKOMSATCS ¢ 00JacTIMM NPUMEHEHUS M 0a30BBIMHM IMOHSITHIMU
Kypca, a B XO0Ji¢ JAUJAKTUYECKHMX UTP M BBINOJHEHHUS MPAKTUYECKHMX M TMPOEKTHBIX 3aJaHUi
MIOJIY4arOT ONBIT AKTHUBHOM, TBOPYECKOM WHAMBUAYAJIBHOW, TIPYNIOBOM M KOJUIEKTUBHOU
JEeSITEIbHOCTH TI0 OCMBICJICHHUIO KIJIFOUEBBIX 33/1a4 MAIIMHHOTO 00Y4€HHUsI U OCHOBHBIX MOJX0JI0B
B IPUMEHEHUH MAIIMHHOTO OOYYEeHHUsI ISl CO3/1aHUsl MHTEIIEKTYalIbHBIX CUCTEM.

Heap u 3agaum kypca «UcKyccTBeHHBbI HHTe/LIEKT» (0a30Bblil). [[envio usyuenus
kypca «VcKycCTBEHHBIH MHTEIEKT» (0a30BbIi) SIBISETCS pa3BUTHE Y yYalIUXCS YCTOMYMBOTO
MHTEpeca K OCBOCHMIO JaHHOW oOiacTd 3HaHUW u (OPMUpOBAHUE TMPEACTABIEHUS O
MHOT000pa3uu MOAX0JI0B B pa3padOTKe MCKYCCTBEHHOTO MHTEIIEKTa, 00 MX BO3MOMXHOCTAX U
OTPaHWYECHUSAX, TMpUHOOpeTeHne O0a30BBIX 3HAHWM M yMEHUHW B cdepax HAyKH O JaHHBIX,
MaIllIMHHOTO OOyYeHHMsI W MHOTrooOpa3uu cdep HMX NPUMEHEHUs, a TaKke (OpMHUpPOBAHUE
u(poBOK TPAMOTHOCTH, Pa3BUTHUE KOMIIETEHIMI B 0OJACTH HCKYCCTBEHHOTO WHTEJJIEKTA,
BOCTpPEOOBaHHBIX Ha OTEYECTBEHHOM pBIHKE TpyJda C y4eTOM IUHAMHYHO pa3BHUBAroOIIeHcs
cheper UN. 3aoauu xypca: GopmupoBaHue y y4allMXcsl MPEACTaBICHUI O MHOTooOpa3uu
MOAXO0JIOB B Pa3pabOTKE HCKYCCTBEHHOTO MHTEIEKTa, MX BO3MOXHOCTAX U OTPAHUYCHHUSAX
(oOyuenue ¢ yuutesnem, oOydeHHe O3 yUuTens, HEHPOCeTH); O MAallMHHOM OOydeHuu, cdepax
ero NpuMeHeHus ; IpuodpeTeHre yMeHui no pemenuto 3agad MO (perpeccust, Kiaccuduxarus,
KJIacTepu3allus), aHalu3y JaHHBIX W BH3yanu3aluu (Ha si3bIke mporpammupoBanus Python c
ucnoJsib3oBanueM 6ubanorek Pandas, Matplotlib, NumPy, Seaborn); ymenuii nmpoekTupoBarh u
pea30BbIBATE MOJIEIM MAIIMHHOTO OOY4YEeHMs; pa3BUTHE KOMMYHHMKAIIMOHHBIX HAaBBIKOB,
yMEHUI paboThl B KOMaHE, CAMOCTOSITENILHOM paObOThl U OPraHU3AIMOHHOM KYJIbTYPHI.

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

Mectro kypca «McKyccTBeHHbIH HHTE/LUIEKT» (0a30BbIi) B y4eOHoM miaaHe. Kypc
«VckyccTBeHHBIH MHTEIIEKT» (0a30BBIi) MOXKET ObITh BCTPOEH BO BHEYPOUHYIO JIEATEILHOCTb.
VYpoxu no nepsomy Moayio (paszaeny) «Maccussl B Python» MoryTt ObITh BCTPOEHBI B YPOUHYIO
JeATeNbHOCTb, €CIIM COXPaHAETCS MPEEeMCTBEHHOCTh JIMHUU S3bIKa nporpammupoBanus Python ¢
OCHOBHOM IIKOJIOH, BTOpoil Monyib (pa3zaen) «MarmrHHoe 00ydeHHe» MOXKET ObITh MepeHeceH

Ha BHCYPOYHYIO HACATCIBHOCTD. B 3aBucuMOCTH OT BO3MOXKHOCTEH OopraHu3ani BHCYpOUYHasA



ACATCIIBHOCTD MOKCT OCYHICCTBIIATHCA IO PA3JIMYHBIM CXCMaM, B TOM YUCJIC HCIIOCPCACTBCHHO B
OHOW 00pa30BaTeNbHOM OpraHW3allid WIA COBMECTHO C JpYyrUMH 0Opa3oBaTelbHBIMU

OpPraHU3aIUsAMH U YUPEKICHUSIMU JOTOIHUTEIILHOTO 00pa30BaHUs ICTCH.

IleHHOCTHBIE OPUEHTHUPDI coAep:KkaHusA Kypca « MCKycCTBeHHbIM HHTEIEKT»
(0azoBbIii)

TexHnonornu HCKYCCTBCHHOT'O MHTCJUICKTA MPOYHO BONUIM B HAIly XW3Hb U OYCBUAHO,
4qT0 C TCYCHHMEM BPEMCHH CTCICHbB O3TOTIO ITPOHHMKHOBCHMUSA 6y21€T JIMIIb YBCIIMYMUBATHCA.
Wcnonn3oBanme HHTCPHCT-TIOMCKA, TOJIOCOBBIX IIOMOIIHHUKOB, CCPBUCOB pacClioO3HaBaHUA
M300paKe€HMi, OHJIAliH UTp SBJSETCS YacThIO Halled MOBCEMECTHOM NEHCTBUTENBLHOCTH. 3aaaya
COCTOUT B TOM, yTOOBI TIOMOYb yqamemMycCsa 3aHATh MO0 OTHOIICHHIO K 3TUM TEXHOJOTHAM
MO3UIIMIO HE TTACCUBHOTO TT0JIB30BATENIS, & aKTUBHOTO TBOPIIA M CO3/ATEINsl, IOHUMAFOIIETO CYTh
TEXHOJIOTHUH HCKYCCTBCHHOTO HWHTCIIJICKTA U CIIOCOOHOTO Cco3aaBaTb CBOHM, OPUIMHAJIBHBIC
pemienus. OdeBHJIHO, YTO YK€ B OmipkaiimieM OyaylieM OT TOro, HAacKOJbKO TI'PaMOTHO
BBIITYCKHUK IITKOJIBI CMOXKET KOHCTPYHPOBATh COOCTBEHHYIO CPEly )KU3HH M TTPO(PECCHOHATBHON
ACATCIIBHOCTH, B TOM YUCIIC, MHTCTPHUPYS B HEC TEXHOJIOTUH HCKYCCTBCHHOTO MHTCIIJICKTA, 6y,ZIeT
3aBHCETh €ro YCHEIIHOCTb M KOHKYPEHTOCHOCOOHOCTh. [l03TOMy CTONB Ba)XHO OCBOCHHE
TEXHOJIOTUH UCKYCCTBEHHOI'O MHTEJUIEKTa, XOTs Obl U Ha 0A30BOM YpOBHE.

Kypc «WckyccTBeHHBIM HMHTEIUICKT» (0a30BBIN)» OpPraHUYHO HWHTETPUPYETCS C
IpeJMeTaMHu, KOTOpbIE H3Y4daloTCs Y4YallUMHCs cTapuied mkoJbl. EcTecTBEHHBIM 00pa3zoM
BBITJISIINT UHTErpalysl ¢ AUCLHUILUIMHAMU IIPeIMETHOM obnactu «MaremaTuka 1 HHPOPMATHKaY.
Pa3Butne 10ruueckoro M alropuTMHUYECKOIO MBIIUIEHUS, OCYILECTBIIIEMOE Ha YPOKax IO 3TUM
IUCLUUIUIMHAM, CIY)XUT 3a7ade (opMHpOBaHMS HPOYHOM Oa3pl, HA KOTOPOH B AajbHEHIIEM

MOKET IPOUCXOJUTh CTAHOBJICHUE CIICUAINCTA 110 UCKYCCTBECHHOMY MHTCILIICKTY.

Ilnanupyembie pe3yibTaThl 0CBOEHHUSI Y4eOHOI0 Kypca

[IpenonaBanue kypca «VICKycCTBeHHBIN UHTEIUIEKT» (0a30BBIM) HAMpaBlIEHO Ha

AOCTHUIKCHUC TPEX I'PYHII PE3YJIbTATOB - JIMYHOCTHBIX, MCTAIIPECAMETHBIX U MMIPCAMCETHLBIX.

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 MHTepeca K JOCTHKCHUAM 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 U300pPETATEIBCKUX 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, IIPOILIECCHI, 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 HJIN CAMOCTOATCIIbHO IMOJTYUCHHBIMHA JaHHBIMU.

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. YMenue 0O0OCHOBBIBATH LIEJIE€BbIE OPUEHTUPHI U IMPUOPHUTETHI




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. YMeHue onuchiBaTh CBOM OIBIT, 0(OpMIISisl €ro JUlsl Iepeaadn
JPYTUM JIFO/IIM B BHJI€ TEXHOJIOTUHU PELICHUs IPAKTUYECKUX 3ajau

OIIPCACIICHHOI'O Ki1acca.

2.9. VYmeHue BpIOMpATh U3 MPEVIOKEHHBIX BapHUAHTOB U
CaMOCTOSITEIFHO ~ MCKaTh  CPEACTBA/PECYpChl Al PELICHUS
3a7a4M/JOCTIKEHNST ~ LeMM B XOJIe  HCCIENOBaTeIbCKOM

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,

periiaM€HT B MOHOJOI€ MW JUCKYCCMUM B COOTBCTCTBHU C

KOMMYHUKATUBHOM 3aJja4yeil.

2.13. YMmeHue onpenensarh CBOM JEHUCTBUS M JCHCTBUS NMAapTHEPOB

JJIA HpOﬂYKTHBHOﬁ KOMMYHHUKaINH.

2.14. YMeHue mnpuxoauTh K KOHCEHCYCY B JUCKYCCUH 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 OOBACHATH pa3HUIy MEXIY MaIIMHHBIM OOY4e€HHEM C

yuuTenIeM U 6e3 yuuTens.




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 cepBuce Teachable Machine.

3.5. Umetp mpencraBiieHuss 0 HENOOOYUEHHBIX U MEpPe0OyUEHHbIX
MOJIeJISIX MAIIMHHOTO OOYYEeHHsI, YMETh BBISABISTH MPOOIEMBI TIO
XapaKTepHbIM MpU3HAKaM M 3HaTh CIOCOOBI  OOpbOBI  C

nepeo0y4eHreM U HeJJ00OOydeHuEM MOIeNeH.

3.6. IlomyynTh TpPaKTUYECKHH OMBIT TECTUPOBAHUS TOTOBOM

MO/IETM MAIIIMHHOTO 00Y4YeHUS

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

B MAIIMHHOM OOY4YCHUH.

3.8. YMeTh co3maBaTh MOJENH JMHEHHOHN 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 «VcKycCTBEHHbIN HMHTENIEKT» (0a30BbI) MOTIYT NPOBOJMTHCA Kak B
paMKax BHEYPOYHOH JesATeIbHOCTH. YpPOKM Mo nepBomy paszaeny (Python) moryr ObiTh
BCTPOECHBI B YPOUYHYIO JEATEIBHOCTb, €CIM COXPAHSAETCS INPEEMCTBEHHOCTb JIMHMM SI3bIKa
nporpammupoBanus Python ¢ ocHOBHO# 11K0JI0M, BTOpO# pazaen (MammHHOe 00y4eHne) MOKeT

OBITh MEPCHCCCH Ha BHCYPOYHYIO NCATCIbHOCTD.

Conep:xkanue Kypca

Moayas (pa3aes) 1. Maccussbl B Python.



Tema 1.1. Dransl pemieHus 3aqa4n Ha KOMITbIoTepe. JIMHEHHBIH anroput™, 6JI0K-cxema.
MaremaTHuecKie onepaTopsl, onepaTop npucauBanus, Gpynkuuu print(), input(), float(). dramsr
peleHus 3a/1a4 Ha KOMIIbIoTepe. Mojienb, alropuT™, popManu3anus, JUHEHHbIA 1
Pa3BETBISIONIUIICS aITOPUTMEL. Y CIIOBHBIN oniepaTop B Python, moyiHbIl 11 HEMOTHBIN YCIIOBHBIE
OIEepaTOpBhL.

Tema 1.2. Pemenue 3amau Ha koMmptotepe. [ToBTOpeHNE OCHOBHBIX 0a30BBIX MOHATHIA
Python, n3ydennsix panee.

Tema 1.3. OqHomepHbie MmaccuBbl B Python - cicku. Co3ganne CiucKOB U BBIBOJT
aneMeHToB. CIMCOK, MAacCUB, 3JIEMEHTHI CIIMCKA, MHJEKC dJIeMeHTa crucka. Metosl .append u
.sort, TOJIOKUTENbHbIE U OTPULIATEIbHbIE UHAEKCHI, CPE3bI.

Tema 1.4. UccnenoBanue u reHepaiys CIUCKOB. BbruncieHne cyMMbl 2IEMEHTOB
cniucka. Metoapl .append u .sort, dyakimy min(), max() u metoxa .count. CymmupoBaHue
AJIEMEHTOB CIHCKA, LIUKJI C 33JJaHHBIM YHUCIIOM MOBTOpeHUi, oniepatop for. ['eHepanus crucka,
onepatopsl for u if.

Tema 1.5. CioBapu u ux onucanue. [louck no cnoBapro. Crincku, reHepanus CIuCKOB,
CyMMHPOBaHUE JIEMEHTOB cliicka, pyHkmus len(), cinokenue cruckoB. ClioBapu, 2JIEMEHTHI
CJIOBapSs, KJIIOY U 3HaYEHHE, BBIBOJI AJIEMEHTOB CJIOBApPS, IOUCK JIEMEHTOB B CIIOBapeE.

Tewma 1.6. [1epebop snmemenToB cinoBaps. CioBapb, CIUCOK, oniepaTopsl for u if, anemeHT
CIIOBaps, KJII0Y, 3HaYeHHE, Iepedop clioBaps 1Mo KirouaM, nepedop cioBaps Mo 3HAYCHUSIM,
MeTto bl keys, .values, .items, oneparopsl for u if.

Tema 1.7. Pemenue 3a1a4 ¢ UCMOJIB30BaHUEM CIIUCKOB U cioBapei. Cucok, cpes,
MOJIOKUTETIbHAS M OTpULIATEIbHASI MHJEKCAIIUS 3JIEMEHTOB CITUCKa, MeTo/ .append. ['enepanus
crnucka, oneparopsl for u if. CioBapb, 371€MEHTHI cI0Baps, KUY U 3HAYCHHUS], BIIOKEHHBIE
CIIOBAapH, METOJ .items.

Tema 1.8. TToBropenue. Mtorosas pabota «Maccussl B Python». OcHOBHbIE TOHSTHS
MOy 1: CIICKH U CIIOBapU».

Moayas (pa3aes) 2. MammHHoe 00y4eHHe.

Tema 2.1. [lonstue u BUABI MaIMHHOTO 00y4eHUs. VICKyCCTBEHHBIN MHTEIIEKT, MOJIXO0,
OCHOBAHHBIN Ha NpaBuiax, MammHHOEe 00yuenue. Mcropus passutus MU B urpax, chepst
pUMEHEHHs MalIMHHOTro o0yueHus. OOyueHue ¢ yuureneM, o0ydeHue 0e3 yuuTess, 3a1aua
perpeccu, 3a1aua KiaccuuKaluy, 3aada KiacTepu3aliy, 0T00p JaHHbIX A MOAEIH
MAaIIMHHOTO 00yYEHHSI.

Tema 2.2. AHanu3 U BU3yalu3alus JaHHBIX. MalIMHHOE 00ydeHHe ¢ yIUTEIeM,

MAalInHHOC 06yquI/1e oe3 YUYUTCIIA. 33,[[3.‘-13. perpeccuun, 3ajjada KHaCCI/I(I)I/IKaI_II/II/I, 3ajgada



knactepusanuu. bubnuoreku pandas u matplotlib, yTeHre TaOIMYHBIX TaHHBIX, CTATUCTUYCCKHEC
[10Ka3aTeJH, IOCTPOCHUE JUarpamm.

Tewma 2.3. BuOnuoTeku MaMHHOTO 00y4YeHHs. MalmmHHOE O0y4YeHHE ¢ YUUTeIeM u 0e3
yuauTens, ero npeumyiiectsa. [loctaHoBka L€y u 3a/1a4, aHaIU3 JaHHBIX, 00yJaromas u
TPEHHUPOBOYHAS BBIOOPKH, 33J1aua perpeccuy, 3a1aua KiaccupuKaIim, TeCTOBas U
TPEHUPOBOYHAs BbIOOPKa, epeoOyyeHue, HeJJ000yueHue, OnTuMaabHas MOJIelb, Kpocc-
Banmanms. bubnmoreka sklearn, aTansl MOCTPOSHHUS MOJIENIM MAIIMHHOTO 00ydeHus Ha Python.

Tema 2.4. JIuneiinas perpeccus. [lonsitue nuHelHo# perpeccu, LeiaeBas GyHKINS,
JUHEITHOe ypaBHEHHUE, TOMOCKEJaCTUYHOCTh JaHHbIX. Co34aHKe MOJIeNH IMHEHHON perpeccun
Ha Python ¢ momometo 6ubanorex pandas, numpy u sklearn.

Tewma 2.5. Henuneitnsie 3aBucumoctu. Co3nanue, oOydeHHe U OleHKa MOJIETH JIMHEHHON
perpeccun. Buzyanuzanus ganasix Ha Python. Henunelinsiii pynkiuu, rpaduku GyHKIMMA.
[TonnuomuansHOE peoOpa3oBaHue JTMHEHHON perpeccuu.

Tewma 2.6. Knaccuduxarnus. Jloructuueckas perpeccus. Kimaccudukanmsi, JoructTaaeckas
perpeccusi, TMHEWHBIN KiIacCcu(UKaTop, TUIEPINIOCKOCTh, OMHApHAs Ki1accuPpuKanus,
MYJIbTHKIIACCOBas Kiaccudukanus. Jlunelitnoe ypaBHenue, Ko3pPUIIueHTs THHEHHOTO
YpaBHEHHUS, PACIOI0KEHNE TOUKH OTHOCUTENBHO MpsMOii, 0TcTyn oObekTa. Co3nanue,
oOyueHue 1 OLeHKa MOJIEH JIOTUCTUYECKON PErpecCuu.

Tema 2.7. Knaccuduxarnus. Jloructudeckas perpeccus. Marpuiia omu0OoK, METPUKA
KayecTBa JIOTUCTUYECKOM perpeccuu, Moieib JIOTUCTUUECKON perpeccun Ha Python.

Tema 2.8. JlepeBbs pemienuii. Yacts 1. [lepeBo perenuii, 31eMeHThI 1€pEeBbEB: KOPEHb,
JUCTBS; TIIyOMHA JIepeBa, KaJAHbIH allrfOPUTM, aTpUOyT pa3dueHus; sHTponus, hopmysa
[llenHOHA, BEpOATHOCTD, KpUTEpUid [[KHHHU.

Tewma 2.9. JlepeBbs pemienuii. Yactp 2. MeTo b1 perieHus: Ipo0IeMbl IepeoOyIeHUs
nepeBbeB. Monenu aepeBa perieHuil. Peanuszamnus nepesa pemenus Ha Python.

Tema 2.10. IIpoexT «Pemmenue 3anaun kiaccupukanumn». MammuHHoe oOydeHue ¢
yduTeNeM, 3aa4a KiaccupuKkanuu. MeTpruKy OLIEHKH KauecTBa KiIacCu(PUKAIMU. DTarbl
pa3paboTKK MOJIEIN MAITMHHOTO 00yUeHus1, aHAJIU3 JaHHBIX, CO3/IaHUE U 00y4YeHHUE MOJIETH,

orieHka 3(pPpekTUBHOCTH PabOTHI MOJIEIH.

Oprann3zanuoHHO-NeIArorn4ecKe yCJA0BHUS peajin3alun Kypca

OcBoeHue Bcex TeM Kypca MpeArnoJiaraeT OpraHu3aluio (POHTAIbHON M IpyNIOBOH
pabote yuammuxcs. [IpenmymiecTBeHHO (poHTanbHas paboTa peanusyeTcs: Ha MEepBOM 3Tale
ypOKa — 3Tare MpoBEPKH BBHIOJHEHUS JOMAIITHETO 3a/IaHMsl U aKTyalu3alliy 3HaHHM, a TaKKe Ha

oTallC 3aKpCIUICHUA 3HAHUM. prTIl'IOBaH pa60Ta OpraHu3yCTCA NPCUMYHICCTBCHHO Ha 3Tallc



3aKpCIIJICHHUA 3HAHUHU npu peIICHUU SaﬂaHHﬁ, B OTACJIIBHBIX CJIy4dasiX — Ha 3TallC MPOBCPKU
BBIIIOJTHEHUST  JIOMAIIHEro 3aJaHusi M aKTyajnu3aluu 3HaHui. Meroasl mpoOieMHO-
pa3BUBAIONIET0 00YYCHHS HCIOJB3YIOTCS Ha JTare U3JI0KEHHs] HOBOTO COJCpPKAaHUS MO TEME U
€ro 3aKpeIUICHUH dYepe3 CUCTeMY NpPOOJEMHBIX BOINPOCOB TIO TeMeE, JOMOJHHTEIBHBIX
YTOUHSIFOITUX MPOOJIEMHBIX BOIIPOCOB U BBHIMIOJHEHUE MPOOJIIEMHBIX 3alaHui. J[OTTOTHUTEIbHBIM
METOUYECKUM TOJIXO0/IOM SIBJIIETCS MCIIOJIh30BAHUE MOJIENIM «IIEPEBEPHYTOEC O0yUeHHE», KOTIa
yUalIruecs: CaMOCTOATEIBHO U3y4Yal0T TEOPETHUECKUI MaTepral A0Ma, a Ha ypoKe MPOXOIUT €T0
obcyxaenne B Qopmare (¢GpoHTaTbHOW Oecenbl M 3aKpEIUICHHE dYepe3 pelieHue 3a7ad B
Mukporpynnax (1m0 4-5 denosek). Ilpu opranmszanum ypoka MO MOJEIH «IIEPEBEPHYTOE
O6y‘~ICHI/IC» PEKOMCHAYCTCA NPOBOANUTL TAKUEC YPOKa ABYM YUYUTCIIAM, YTO 3HAYUTCIIBHO IIOBBICUT
3¢ (HEeKTUBHOCTHh ypOKa, OCOOCHHO B YacTH OOCYXICHUS y4eOHOTO Marepuaia, CaMOCTOSTEIHHO
OCBOEHHOTO YYalIMMHCS JOMa C IIOMOIIBIO BHJICOYPOKOB. PekomeHmyeTcs, dYToOBl B
00CYX/IEHUH TIPUHSITH YIaCTHE BCE YJalTHecs.

[Ipu ppoHTanbHOM BBHINOTHEHUU 33JAHUS YUUTENI0 PEKOMEH]IyeTCS BBINOIHATH 3aJaHHe
MapajyIeIbHO C yYallUMUCSA, KOMMEHTUPYS KaXJbld IIar, AEMOHCTPUPYS CBOW SKpaH uepe3
MPOEKTOp M OOCYyXJas BBINOJIHEHUE 3aaHUsl C Y4YallUMHCS TOCPEACTBOM YTOYHSIOMINX
BOIIPOCOB.

B koHI1€ Ka)X10T0 YpOKa IPOBOIUTCS 00s13aTeIbHas PedIIeKCusl.

Hugopmayuonnoe obecneuenue. B yueOHO-METONUYECKHIT KOMIUIEKT BXOIST

CJIEYIOIIE METOINYECKHE U yueOHbIE MaTepUabl:

e IIporpamma kypca «/cKkycCTBEHHOTO MHTEIIEKT (0a30BBIN) TS CTapIIEeH HIKOJIBI

(10-11 xmaccsr).

e Meroauyeckue peKOMEHIAINH IS YYUTEIS.

o [lnanbI-cueHapuu ypokos.

e OrmnopHble Npe3eHTalUH.

e Marepuansl K mporpamMme, CoAepsKaIiie 3aJanus s TPaKTUIECKON 1

CaMOCTOSITENILHOM pabOThl 00YyUaIOLTUXCS.
e Pazparounslii MaTepuan U CCHUIIKM HA HEOOXOIUMBbIE MPUIIOKEHHUS ISl MPAKTUYECKUX

pa60T, Pa3sMCIICHHBIC B IJIaHAX-COCHAPUAX YPOKOB.

Jlns peanuzanuy Kypca Ha OCHOBE MPOTpPaMMbl HEOOXOIMMO HaJM4YUe CIIETYIOUTUX
MexXHU4ecKux cpeocms:.
e KOMIBIOTEPHOE pabouee MECTO YUuTels, MoJKIUeHHoe K cetd MutepHer (Wi-Fi

WJIU TI0 Ka0elto),



e IIPOCKIIHOHHOC O60py,HOBaHI/I€ WM HHTCPAKTHBHAad JOCKa C BO3MOXHOCTBIO

JEMOHCTPALIMU ITPE3EHTALU;

e KOMIBIOTEPHl WJIM HOYTOYKH, DPACHOJIOKEHHbIE B KOMIBIOTEPHOM Kjacce, T[e

KaXJIbIH y4E€HUK paboTaeT ¢ YCTPOUCTBOM JIMOO UHIMBHUAYAIBHO, TUOO B MMapax;

e KOMIIBIOTCPBI WA H0yT6y1(I/I KaK ydaluxcCsa, TaK W YUYUTCIIA JOJIKHBI OBITH Ha

onepannoHHbIX cuctemax Windows/MacOS;

e THUIIOBOE IPOTrpaMMHOE OOecIreueHue,

OPraHu3aIUsIMU;

e UHTerpupoBaHHas cpena papadotku (IDE) mis s3pixa nporpammupoBanus Python;

o Jupyter Notebooks — cpena paspaboTku, s 3amycka ¢aiiaos u3 MarepuaioB YMK

C KOMIIBIOTECPA UJIN U3 00J1a4HOrO XpaHuJMaia.

Texunueckue TpedboBanus k 110

1K nnu HOoyTOYK Ha 6a3ze OC Windows, MacOS

Cucremnsie TpeboBanus Windows

Cucremusbie TpeboBanus MacOS

e OnepanyonHas cucrema Windows 7 uiu Bblle

e [Ipoueccop Intel® Core Duo nim aHanoru4Hsiii ¢
yactorou 1,5 I'T'1 minu BoIie

e 2/4T'b onepaTHBHOW MaMsTH JJIsl CHCTEM TIOJT
yrpasienueM 32/64-outnoit Windows

Oneparmonnas cucrema MacOS X 10.10 niu
BBIIIIE

I[Mporeccop Intel® Core Duo witn aHamoru4Heii ¢
yacrortoii 1,5 I'T' win BeIIIe

1,5 I'b oneparuBHoit namsitu - [Iporeccop Intel®
Core Duo nnu aHajmoruusslii ¢ yacroroit 1,5 I'T'r
WM BBIIIIE

1,5 T'b omnepaTHBHOI maMsATH

e Paspemenue skpana 1024x768 wim Gonpie

e Hammuue HWHTEPHET-COCAUHECHU A

e Heo0xo0auMo UCTIOIBb30BaTh aKTyalbHbBIE BEPCHU OHOIO U3 cieayronux opaysepos: Edge, Chrome,

Safari, Firefox, Opera

@DopMbI aTTECTALUM

Bce pasaciibl IMPEANoJaratoT BBIIIOJIHCHUC W 3alllUTYy IIPOCKTOB. HpOCKTBI IO CBOEM
JIUOAKTAYECKOMN CYIIHOCTU HALCJICHbBI Ha (I)OpMI/IpOBaHI/IC CHOCOGHOCTCf/'I, MO3BOJIAOIIUX

3(pPEeKTUBHO JeCTBOBATh B peabHON KU3HEHHON cuTyauuu. O6nanas UMM, ydamuecss MOTYT

npuMeHsieMoe  001e00pa3oBaTeIbHBIMU




aJarTUPOBAThCSl K U3MEHSIOIMMCS YCIOBHSIM, OPUEHTUPOBATHCS B PA3HOOOPA3HBIX CUTYALUsX,
paboTaTh B KOMaH Ie.

[Ipu pabGote Haa MPOEKTOM MOSBIIACTCS UCKIIOUUTEIbHAS BO3MOXXHOCTh (DOPMUPOBAHHS
y ydamuxcs KOMIIETEHTHOCTH pa3peuieHus: mpodieM (TOCKOJIbKY O0O0S3aTeNIbHBIM YCIOBHEM
peayi3allMi METoJa IPOEKTOB B LIKOJIE SBJISETCS PEIIEHUE y4YalllUMCsl COOCTBEHHBIX MpoOiieM
CpeACTBaMHU IMPOEKTa), a TaKKe OCBOCHHE CIIOCO0OB JIEATENBHOCTH, COCTABIISIOLINX
KOMMYHHUKATHBHYIO 1 HHQOPMAIIHOHHYIO KOMIIETEHTHOCTH.

[IpoeKTbl SBISIOTCS MEXIPEIMETHbIMU, B OTJIWYME OT MOHOINPOEKTOB, YaCTUYHO
BBINIOJIHSAIOTCS BO BHEYPOYHOE BpeMs U MOJ PYKOBOACTBOM HECKOJIBKHX CIEHUAINCTOB B
pa3nuuHbIX oOnacTax 3HaHMs. Takue MNpPOeKThl TPeOYyIOT OuYeHb KBATM(PHUIMPOBAHHON
KOOPJUHAIIMK CO CTOPOHBI CHELUUAIMCTOB U CIAXEHHOW pabOThl MHOTUX TBOPYECKUX TPYII.
MexnpeaMeTHble MPOEKThl MOTYT OBbITh Kak HEOOJbIIMMHU, 3aTParduBalOUIMMH JBa-TPH
npeaMeTa, Tak M HalpaBiICHHBIMU Ha pPEHIEHHE JOCTATOYHO CIIOKHBIX MpoOiieM, TpeOyromux

COJIepXKaTEIHbHOW MHTETpaIliyd MHOTHUX 00JIacTeil 3HAHUS.

TemaTn4yeckoe IMIIAHNPOBAHUE C ONpPeAeIeHHeM OCHOBHBIX BUI0OB YUeOHO I

ACeATCJIbHOCTH
HaumenoBanmu Kpatkoe conepxanue Buabi yueoHoit
€ TEMbI JECATECJIbHOCTH
1. Python

1.1. | Oranbl pemenus | JIMHEWHBIN aaropuT™, OJOK- Ananumuueckas: aHanu3
3aauu Ha | cXeMa, MaTeMaTU4YeCKHe JIBYDKCHUS 0eCMIOTHOTO
KOMIIBIOTEPE OTIepaTopEbI, OTIEePaTop aBTOMOOWIIS, aHau3
npucBauBanus, Gyakuuu print(), | anropurma JIBHKEHUS
input(), float();aramsr pemeaus OECIIUIIOTHOIO  aBTOMOOMIIS,
3aJa4 Ha KOMIIBIOTEPE, MOJIEIb, aHaJlU3  JTallOB  PEIICHUS
QITOPUTM, (POPMATTH3AIIHS, 3a7a9u Ha JIBMDKCHUC

JIMHENHBIN U pa3BETBISAIOIIUNCS 0eCrUIOTHOTO aBTOMOOHIIS.
AITOPUTMBI, YCIOBHBIN
omepatop B Python, mosublit u
HEIIOJIHBIM YCIIOBHBIN OIIEPATOP

KOMMyHMKaL]uOHHaﬂ: OTBCTHI
Ha BOIPOCHI YYHUTEIS, B TOM
quCIe poOIeMHbIC
(oOcyxeHue mo OIOK-cxeme
ITANOB pEIICHHs 3a7a4dl Ha

[1K).
Ilpakmuueckas: pelieHns
3a1a4u Ha JBUKEHUE

OCCITUIIOTHOT'O aBTOMOOMIIS, B
TOM  4YHCIE€  COCTaBIICHHUC
aIropuT™Ma, HaMCaHWe KOJa;
COCTaBIICHUE OIHCaHUS




KQXJIOr0 JTama  PelICHHs
3agaun Ha IIK (mo ©Omnok-
cxemam)

Pegprexcusnasn: 3amnonHeHue
aucTa pedIeKCuu B KOHIIC

ypoKa

1.2.

Pemenne 3amau
Ha KOMIIBIOTEPE

[ToBTOpEHNE OCHOBHBIX 0A30BBIX
nousatuii Python, n3ydeHHpIx
paHnee

Ipaxmuyeckas: npe3eHTaLNsA
BBIIIOJIHEHHOTO  JIOMAILIHETO
3aJaHus; y4yacTue B
BUKTOPUHE Ha IIOBTOPEHHE
6a3oBbIX oHATUH Python.

Pegnexcuenas: 3anoiHeHue
aucta pedaekcud B KOHIIE

ypoka

1.3.

OnHomepHbIE
MacCHUBBI B
Python - crincku.
Co3nanune
CIIMCKOB "
BBIBOJI
3JIEMEHTOB

CHucoK, MacCHB, DJIEMEHTHI
CITUCKA, MHJICKC IEMEHTA
CIMCKa, METOIBI .append u .sort,
TMMOJIOKUTEIILHBIC 1 OTPULATCIIbHBIC
WHJIEKCBI, CPEe3bl

Ananumuueckas: aHalnmu3 H
KOMMCHTHUPOBAHHUE KaXAI0T'O0
JJICMCHTAa TEPMHHA
«CITUCKH)», HAITUCAHHUEC KOJa.

Ilpakmuueckas: HaUCaHHE
MPOrpaMMBbI ISl XPaHCHUS U
00paboTKu TAHHBIX 00
OIICHKaxX II0 HCTOpUHU 32
TEKYIIYIO YCTBEPTh,
BBIIIOJIHEHHE  3aJaHUil B
Jupyter Notebook o
CO3JIaHUIO CIHUCKa subjects ¢
2JIEMEHTAMH.

Kommynuxayuonnas: OTBETHI
Ha BOTIPOCHI YIUTEIIA,
y4acTue B TPYyIIIOBOM
00CyXIeHUU npu
BbINOJIHEHULU 3A0AHULL.

Pecghnexcusnas: 3anomaenue
aucra peIeKCuu B KOHIIS

ypoKa

1.4.

HUccnenosanue u
reHepaus
CITMCKOB.
Brruucnenue
CYMMBI
DJIEMEHTOB
CITMCKa

Metonet  .append u  .sort,
¢byakuuu min(), max() ¥ METOA
.count; CYMMHPOBaHHE
JIEMEHTOB  CIIUCKa, IMKI C
3aJJaHHbIM YHUCIIOM MOBTOPEHHIA,
oreparop for; reHepanus
crucka, oneparopsl for u if

Ananumuveckas:
3aJaHuM u
HaITCaHUe
pelIeHny 3a1ad4.

aHaJIn3
BOIIPOCOB;
KOoaa npu

Ilpakmuueckas: BBITIOTHEHAE
B Imapax /MHUKpOTpYIIax
3aaHui, B KOTOPBIX
HE00X0IMMO MIPUMEHUTD




KOMAaH/IbI,
HaIlMCaHHUe

HM3Yy4EHHBIE JO0Ma
KoJia 1S
peLIeHHs 3a7a4un
CYMMUPOBaHUs  DJIEMEHTOB
CIIMCKA;  pelIeHHe  3a1ad
(Hanucanue KoJa) Ha
TEHEPALHIO CIHCKOB.

KOMMyHHKaHMOHHClﬂ.' OTBCTHI

Ha BOHpOCBI yLII/ITeJIﬂ,
y4yacrue B IpYyHIIOBOM
00CYXICHUN npu

BBITIOJIHEHNH 3aJIaHUN.

Pegnexcusnasn: 3anoHenne
ucTa peQIIeKCUU B KOHIIE

ypoka

1.5.

CrnoBapy u uX
OTIMCaHUE.
[Touck o
CJIOBApIO

Crucku, TeHepanusi CIIHMCKOB,
CYMMHpPOBaHUE 3JIEMEHTOB
cnucka, ¢pyHkuus len(), cioxxenue
CIHMCKOB;  CIIOBApH, 3JIEMEHTHI
cloBaps, KIIOY U 3HAYEHHE,
BBIBO/] 3JIEMEHTOB CJIOBAps, OUCK
2JIEMEHTOB B CJIOBape

IKxcnepmuasi.
B3aUMOTIPOBEpPKA
BBIIIOJTHEHHBIX JIOMAIITHUX
3aJaHMI, TTIONCK OIMOOK U UX
00OCHOBaHME.

Ananumuueckas:
BBIIIOJTHEHHBIX
3aJIaHNM; 3aJaHuN o
CO3IaHHIO cjoBapen C
3aJIaHHBIMU YCIIOBHSIMH.

aHaau3
JOMAIITHUX

Ipaxmuueckasa: oOcyxaeHHe

OIKOOK, JONYIIEHHBIX B
BBINIOJTHEHHBIX ~ JOMalTHUX
3aJaHusX;  [POCMOTp U
oOcyxJeHHe  BUICOPOJIUKA
«CnoBapmw»;
CaMOCTOSITEIbHOE
BBINIOJIHEHHE  33JlaHUl  Ha

co3maHue cioBaps results c
npeAMETaMu U YETBEPTHBIMH
OLICHKaMHU M cloBaps JJs
HOUCKa OT3BIBOB 1o
¢dunbMam; IPOCMOTP
Bugeoponuka «llo croBapro
MOKHO OBICTPO HCKaThb» U
BBIMOJIHEHHE  3aJlaHusl 0
BUJICOPOJIHKY.

KOMMyHMKaL!MOHHClﬂ.' OTBCTHI
Ha BOIIPOCHL YUYUTCIIA,
y4dacTtue B TpymnmmoBOM




00CyXJIeHUU npu
BBITIOJIHEHUH 3aJaHUH.

Pegprexcusnas: 3anonHeHne
nucTa pedIeKCHH B KOHIIE

ypoKa

1.6.

[Tepebop
HIIEMEHTOB
cIoBaps

CrnoBaps, crmcok, omnepatops! for
u if, sIeMeHT cloBaps, K4,
3Ha4YeHHe, mnepedop cioBaps IO
KJItouaM, Tiepedop cioBapsi IO
3HAYCHUSIM, METO/IbI keys,
.values, .items, oneparopst for u if

Oxcnepmuasi.
B3aMMOIIPOBEPKA
BBITIOJTHEHHBIX ~ JOMAITHUX
3aJaHui

Ananumuueckas: aHaju3
BBITOJTHEHHBIX JIOMAIITHAX
3a/laHiil  (aHAM3  KOJa),
MMOMCK  OIIMOOK H  HX
000CHOBaHME.

IIpaxkmuueckas: 00CyXIeHNE
OINOOK, JONYIIEHHBIX B
BBITIOJTHEHHBIX ~ JIOMAITHUX
3aJaHusAX (HamucaHue KOoJa);
IpOCMOTPp U 0OCYXJeHuE
BUJICOMHCTPYKLUU c
aHAJIU30M IPUMEPOB
«ITepebop 3JIEMEHTOB
CIIOBaps»; CaMOCTOSTEIbHOE
BBIIIOJTHEHHE 3aJIaHUM;
BBIIIOJIHEHHE  3aJaHUM Ha
IpUMEHEHHE METOI0B Kkeys,
.values, .items; BbINMOJIHEHHE
pakTHYeckod  paboThl B
rpynnme (aBa 3a1aHus).

Kommynuxayuonnas: OTBETHI
Ha BOIIPOCHI YIUTEIS,
yyactTue BO (POHTAIBHOMN
Oecene (yroyHeHHe MOHATUN
CKITFOY», «3HAYCHHEY,
«QJICMEHT CIIOBaps», a TaKKe
BBISIBJICHHE OTIMYHI cloBaps
U COUCKA) M TPYNIOBOM
o0CyX/1IeHNH npu
BBLIIIOJTHEHHUH 3aJaHNMH.

Pegnexcusnasa: 3anoHeHne
aucta pedekcuu B KOHIIE

ypoka

1.7.

Pemenne 3amau
C
HUCIIOJIL30BaHUE

Cnucok, cpes, MOJIOKHUTENIbHAs U
oTpuIaTeNbHas HHIEKCAIIH
3JIEMEHTOB CITHCKa, METOJI

Ananumuueckas npu
BBITIOJIHEHHUH 3aJaHUi




M CIOHCKOB ® |.append, TeHepauusi  CIOUCKa, | [Ipakmuyeckas npu
cioBapei omnepatopel for u if, cnoBapk, | BEINOTHEHUH BCEX 3aJaHUI
JIEMEHTHl  CJIOBapsi, KIOYM U | (MHIUBHUIYAJTBHO " B
3HAQUYEHMS, BIJIO)KEHHBIE CJIOBAapH, | MUKPOTPYIINAX).
METOJ .items
Kommynukayuonnasn: oTBeTbI
Ha BOIIPOCHI yUuTeNs,
ydyactTue BO (POHTAIHLHOM
ompoce U TPYIIIOBOM
00CyXJIeHUU npu
BBITOJIHEHUH 3a]ITaHHI.
Peghnexcusnas: 3anonnenue
ucTa peQIIeKCUU B KOHIIE
ypoka
1.8. | Urorosas [Tonarusa nmo kypcy «MaccuBsl B | Ananumuueckas npu
pabota Python: criucku u ciioBapm» BBITIOJTHEHU T 3a/TaHA I
"MaccuBbl B WUTOTOBOM KOHTPOJIbHOU
Python" paboTHI.
llpakxmuueckas npu
BBITTIOJTHEHUU 3aJaHuH
HUTOTOBOM KOHTPOJILHOM
paboTHI.
Peghnexcusnas: 3anonnenue
nucTa peqIIeKCUU B KOHIIE
ypoka
2. MamuHHoe 00yueHue
2.1. | llonarue u Buasl | IcKkycCTBEHHBIN UHTEIUICKT, | AHanumuueckas npu
MalIMHHOTO MOJXO/I, OCHOBAHHBII Ha | CPaBHUTEIHLHOM aHaimze
oOyueHus IpaBWiaXx, MallMHHOE OOyueHue, | MOAXOJ0B:  OO0ydeHHe  C

ucropust pazputusi MM B wurpax,
cdepbl MPUMEHEHUS MAIIUHHOIO
oOyueHus; 00y4yeHHUe ¢ yUuTeneM,
oOyueHue 0e3 yuuTens, 3agada

perpeccuu, 3aja4a
KiaccuduKaryy, 3aja4a
KJIacTepu3alnu, OTOOp JaHHBIX
TUTst MOJICITH MAaIIUHHOTO
oOyueHus

yauteneM u oOydeHue 0e3
YUUTENs; TPH  OTBETaX Ha
BOMPOCHI U (PPOHTAIHHOM
00CYXJICHUM BOTIPOCOB IO
NIPE3CHTAIHH.

Ilpaxmuueckas npu
BBINOJIHEHU U 3a7laHui
MPAKTHYECKON PabOTHI.

KOMMyHMKaL]uOHHa}Z.' OTBCThI

Ha BOITPOCHI yUHTE,
ydacTue BO (POHTAIBLHOM
o0cyX/1IeHNH npu

BBITIOJIHCHHUH 3aJaHUiA.

Pegnexcuenas: 3anoiHeHue
aucTa pediIeKkcuu B KOHIIE




ypoka

2.2. | Anamus Marunnoe oOyueHue ¢ | Ananumuueckas: pyu MOUCKE
BHU3YyaJTH3aIIHs YUUTEJIeM, MAIIMHHOE OOydYeHHE | OTBETOB Ha BOIPOCHI B XOJE
JTAHHBIX 0e3 yuuTens, 3amada PErpeccHuu, | OOCYXKIEHHUS BBITOJHEHHOTO

3aJada KJIacCH(PUMKAlWM, 3a/Java | JOMAIIHEro 3aJaHus, IpH
KJIaCTEpHU3alIUN; OMOMMOTEKH | BBITIOJIHCHUT 3a/IaHU I
pandas wu matplotlib, uTeHue | mpakTHUECKOW PaOOTHI
TaOJTMIHBIX JTAHHBIX,
Ipakxmuyeckas: npu
CTAaTHCTUYECKUE MOKa3aTes,
00CYXXJICHUM BBITIOJTHEHHOTO
MOCTPOCHUE JHarpamMm
JOMAIITHETO  3aJlaHusl; TIpH
(GpOHTAIIBHOM  OMpoce U
Oecene, TPU  BBITOJTHECHUH
3a1aHU I IIPaKTUYECKON
paboTHL.
KommyHnukayuonnas: OTBETHI
Ha BOTIPOCHI YIUTEIIA,
yyacTue BO (PpOHTAIBLHOM
00CYXICHUHN pu
BBITOJIHEHUH 3a]ITaHHI.
Peghnexcusnas: 3anonnenue
aucta pediaeKkcud B KOHIIE
ypoka

2.3. | bubnuorexu MarmmaHoe oOy4eHue ¢ yuautenem | Auanumuyeckas: OTBETHl Ha
MaIlTMHHOTO " 0e3 yUUTENS, €ro | BOMPOCHI (aHAJIU3 BOTIPOCOB U
oOyueHus PEUMYILECTBa, IOCTAHOBKA IIEJIN | TOUCK OTBETOB)

M 33734y, aHaJIu3  JaHHBIX, | GPOHTAIHHON Oecenpl;
oOyuaromiasi ¥ TPEHUPOBOUHAS | aHAINU3 TpadUKOB Mojenel
BBIOOpDKHM, 3aJlaya  pPErpeccuu, | MalIMHHOTO OOydeHus Mpu
3a/1a4ya Kiaccu(uKaluu, TeCTOBas | BBITIOJHEHUU 3a/aHus
W TPEHUPOBOYHAas  BBIOOpKa, | «[Ipobmembr B  oOyueHuu
nepeoOydyeHue,  HeAooOydeHue, | MOACTU.
ONTUMAaNbHAs MOJEIb, Kpocc-
Ilpaxmuueckas: TMOUCK
Banumanus, omomuoreka sklearn,
OTBETOB Ha BOTIPOCHI
9Tambl ~ TOCTPOGHUS  MOJENHU .
bpoHTaIBHOH  Oecenbl |
ManrmHHOro oOyuyeHus Ha Python
BOIIPOCHl y4YUTENs B XOJe
ypokKa.
Kommynurxayuonnas:
yyacTue BO  (PPOHTAIBHOM
Oecene o marepuaia
MIPEIBIIYIIEro ypOKa;

ydacTue B OOCYXICHUU TpH

BBIMIOJIHEHUH  3aJaHusl B
MUKpOTpYyNIe [0 aHaJIHU3y
rpaukoB MaIIMHHOTO




00y4YeHUS».

Pegprexcusnas: 3anonHeHne
nucTa pedIeKCHH B KOHIIE

ypoka

2.4.

JInneiinasa
perpeccust

IIOHATUE JIMHEHHOM perpeccus,

neneBass  (QYHKIUS, JIMHEHHOE
ypaBHEHHE, TOMOCKEIACTUIHOCTh
JNaHHBIX;  CO3/IaHHEe  MOJEIH

JTMHEWHOW perpeccun Ha Python ¢
nomoIplo  O6ubamorexk  pandas,
numpy u sklearn

Ananumuueckas: aHaIN3
paboTel MOJENM JIMHEWHOU
perpeccuu (monbop

KO?((UIUEHTOB JIMHEHHOTO
YPaBHEHUS C HECKOJbKUMHU
NEPEMEHHBIMH ); aHaIu3
3ajad, IpEeJICTaBICHHBIX
yUUTENEeM, BBIOOp U3 HHUX
3a/1a4 perpeccu; 3aJlaHue Ha
aHaynu3 rpauKoB U BHIOOD U3
HUX TOTO, KOTOPBIN
COOTBETCTBYET MOJIETH
JIMHENHOMN PErpecCruy; aHAIN3
TOYEYHBIX rpaduka U BbIOOP
cpenu HUX Habopa JTaHHBIX,
NOAXOJAIINX U1  PEIleHus
3a/1a4d JTUHEWHOW perpeccuu;

CO3/IaHue MOJIeITH
MalIiHHOTO OOydYeHus Ha
Python.

IIpaxmuyeckas: pelieHue
3aady = Ha  BeIOOp (M3
NPEJCTABICHHBIX  YYUTEIEM

3a/a4y) 3a1ad perpeccuu; Ha
BBIOOp Habopa MaHHBIX (TIO
rpadukam), IOXOIAIINX TS
peuieHus 3a7a4yd JIMHEUHOU
perpeccuu; Co3aaHue MOJICTH

MalIMHHOTO  OOYydYeHUS Ha
Python - MOJIENb
HpeICKa3aHus LEeH Ha

KBapTHUPbI, B 3aBUCHUMOCTHU OT
Pa3JIMYHbIX TapaMETPOB.

Kommynukayuonnas:

ydacTue BO (POHTAIBLHOM
00CyXIEeHUU OCHOBHBIX
BOIMPOCHI TEMBI - JIMHEHHas
byHKIHS U JUHEWHOE
ypaBHEHHE, KOTOpPbIE yXKe
U3y4aInCh B Kypce
MaTeMaTHKU;  OOCYXIeHUE
3aj1a4 1o rpauKam.




Pegprexcusnasn: 3amnonHneHue
aucTa pedIeKcuu B KOHIIE

ypoka

2.5. | Henuueiinbie Coznmanue, oOy4eHHE W OICHKA | AHanrumuueckas:  CO3IAHUE
3aBUCHUMOCTH MOJIETIM  JIMHEWHON PErpeccuu, | MOACIIH JUHEUHONW PErPEeCCUr
BU3yasln3alMs JaHHbIX HAa Python; | Ha  ocHOBaHuM  mpocTOM
HEJIMHCWHBIN (QyHKIUHU, rpaduKkd | TAOMUIBI C  JAHHBIMH O
G yHKIIHIA; MOJIMHOMHAJIBHOE | 3apIuiaTax COTPYAHHUKOB,
npeoOpazoBaHue JINHEMHOM | HAXOJAIIMXCA Ha  Pa3HbIX
perpeccun JIOJDKHOCTSX; HaIUCaHHE
KOJa.
Ipakxmuueckas: perieHue
3a/1ad Ha CO3/IaHHE MOJIEIHN
JIMHEWHOU perpeccuu,
OTBETHI HA BOMPOCHI YUHTEIIS
(moBTOpEHUE Marepuana
MaTE€MAaTHKH);  BBITIOJTHEHUE
3a/IaHus Ha
MOJTMHOMHAIIBHYIO
perpeccuro, HamMcaHue Koja
JUISL TIPEJICKAa3aHusl 3HA4YECHMS
HOBOU MOJIEJILIO U
MOCTPOCHNE rpaguKoB
VCXOJIHBIX JAHHBIX U MOJEIIH.
Kommynuxayuonnas:
ydyactue BO (PpOHTAIBLHOM
oOCy)XJIeHMM, OTBEThl  Ha
BOITPOCHI YYUTENS.
Peghnexcusnas: 3anonnenue
aucTta pediaekcuu B KOHIIE
ypoka
2.6. | Kimaccudukanus. | Knaccudukanus, morucrudeckas | Ananumuueckas: IIOXICK
Jloructuueckas perpeccus, JUHEHHBIN | OTBETOB Ha  MPOOJIEeMHbIE
perpeccust KJIaccu(ukaTop, BOIIPOCHl M PEILICHUE 3ajay
TUIIEPIUIOCKOCTb, OuHapHas | Ha JTane 2 ypoka;
KJIaccu(uKanus,
T —— Ilpakmuueckas: OTBETBl Ha
KJIacCU(HUKAIHS; muHeitnoe | O POCPh HozI00p MpHMEPOB
yYpaBHEHHUE, K03 UITUEHTHI safad KnaccupuKaimy;
HHEHHOTO ypaBHCHIA, OTBETHl HA  MpoOIEMHBIE
PACTIONOKEHHE Touxy | BOTPOCHL  IIpH 00BsCHEHUHN

OTHOCHUTEJBHO TIPSMOH, OTCTYII
o0beKkTa; co3gaHue, oOydyeHHe H
OLIGHKa MOJENH JIOTHCTHYECKOM
perpeccun

HOBOT'O MaTepuaja; pelIeHue
3a7a4 = Ha  3aKpeIUICHHE
HOBOTO Marepuaja IO TEME;
yyacTue BO (POHTAIBHOM
pabote Ha 3Tamne 3 ypoka.




Kommynuxayuonnasn:

y4JacTue B OOCYKJICHHH TeCTa
W OCHOBHBIX ITOHSITHIA TCEMBI,
OTBCTHI Ha BOITPOCHI YUUTCIIA,

Pegprexcusnas: 3anonHeHmne
nucTa pedICKCHH B KOHIIE

ypoKa

2.7.

Krnaccudukarus.
Jloructrueckas
perpeccus

ommbOK,  METPUKHU
JIOTUCTHYCCKOM

MOJIEIIb
perpeccun  Ha

Marpuna
KauecTBa
perpeccuu,
JIOTHCTHYCCKOM

Python

Ananumuueckas: MTOUCK
OTBETOB Ha BOTIPOCHI YUUTEIIS
npu  OOCYKIEHHUH METPHUK
Ka4yecTBa JIOTUCTUYECKOMN
perpeccun; caMOCTOSITEIbHOE
COCTaBJICHUE MOJIETN
JOTUCTHYECKOW  PErpeccuu
TUTSt MpeACKa3aHus
BEPOSTHOCTH B OJmKanIme
10 JeT WIIEMHYECKON
0o0JIe3HU cepana o
Pa3TUYHBIM MPU3HAKAM.

IIpakmuueckas:
BOIIPOCHI
CaMOCTOSITEIIFHOE
COCTaBJICHHE
JIOTUCTUYECKON  perpeccuu
JUTSE MpeaCKa3aHus
BEPOSTHOCTH B OJvKanIme
10 JIET HAIIEMHYECKOM
0o0JIe3HU cepaua I10
Pa3JIMYHBIM PU3HAKAM

OTBETHl Ha
YUUTENS;

MOJEIN

Kommynuxayuonnas:

yyactue BO (PpOHTaIBLHOM
00CyXIeHUU METPUK
KayecTBa JIOTUCTHYECKOMN
perpeccuy;

Pecghnexcusnas: 3anomaenue
nucTa pedIeKCHH B KOHIIE

ypoKa

2.8.

Hepesbs
pemenuii. Yactp
1

JJIEMEHTBI
KOpEHB, JIUCTHS;
Jiepesa, KaHBIN
QITOPUTM, aTpuOyT pa3zOHeHus;
sHTponud, (opmyna IllenHoHa,
BEpPOSATHOCTB, KpUTEpU [oKuHU

[epesBo  peuwieHui,
JIEPEBHEB:

riyOuHa

Ananumuveckas:

IIOMCK OTBETOB Ha BOIIPOCHI
YUUTENS IPU 00CYKICHUN
HOBOTO THIIA aJITOPUTMA,
IIOMCK OTBETOB Ha
poOJIeMHbIE BOIIPOCHI U
peleHue 3a1a4




Ilpakmuueckas.:

caMocCTOsITeNIbHAs paboTa ¢
QITOPUTMOM JIepeBa
peleHui

KOMMyHHKaHHOHHClﬂ.'

y4acTue BO (PPOHTAITHLHOM
00CYXICHUU.

Pegnexcusnasn: 3anonHenne
ucTa peQIIeKCUU B KOHIIE

ypoka

2.9.

HepeBps
peneHui.

2

Yacte

Ananumuueckas:
COCTaBJICHUS
OpUHATHS ~ pelieHud  (Ha
npUMepe  WUIpbl);  aHAIU3
yueOHBIX TPUMEPOB JepeBa
penieHui;

anroputMa

Ilpakmuueckasa: y4yacThe B
UTpe HAa aHaJIU3 aJropHTMAa
MIPUHSATUA peleHni c
MOMOUIBIO JIEPEBHEB;
HCCIIEIOBaHHE KpUTEpUEB
s dexTuBHOCTH  pa3OHCHHS
Ha TIpUMepax.

Kommynuxayuonnasi:
00CYyXICHUE
BBINIOJIHEHWH  3aJaHiii B
MUKpOTPYIIIIE; OTBETHl Ha
BOIIPOCHI YYHTENsSA, Yd4acTHE
BO (bpoHTATEHOM
00CYXKICHUH.

npu

Pecghnexcusnas: 3anomaenue
aucra peIeKCuu B KOHIIS

ypoka

IIpoexr
«Pemenne 3anaun
KJ1acCU(pUKALIIDY

MAITMHHOE 00YYEHHE C YIUTEIIEM,
3a7a4a KIacCU(PHUKALUH, METPUKH
OLIEHKH Ka4ecTBa
K1accupuKaImm; ITambl
pa3pabOTKM MOJENH MAaIIMHHOTO
oOy4eHus,  aHaNM3  JIAHHBIX,
co3/1aHue U 00y4eHue MOJIeNH,

orieHKka 3G (GEKTUBHOCTH PAOOTHI
MOIEeTH

Ananumuueckas: npu BeIOOpe
METOJIOB PELICHUS 3aJjaui

Ilpaxmuueckas: nipu
BBITIOJIHEHUH ITPAKTUYECKOTO
3a/1aHMs 110 CO3JIaHUIO
MOJIEJIY MAILIMHHOTO
o0OyueHus

Pegnexcusnaa: npu
TIO/IBEJICHUU UTOTOB




BBITIOJIHEHUS pabOTHI,
3aroJIHEHHS JICTa
peduiekcun




