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1.IlosicHUTEIBLHAA 3AIIHCKA

IIporpamMma kypca «VICKyCCTBEHHBIH HHTEIUIEKT» pa3pab0TaHa HA OCHOBE TPeOOBaHHU K pe3ybTaTam
OCBOEHHS OCHOBHO# 00111e00pa30BaTeIbHOMN MpOrpaMMbl cpeaHero oomero oopazosanus MKOY «COII
Ne3 r. bonaiibo», a Takke Ha OCHOBE NMPUMEPHOW paboUeil MpOorpaMMBbl «MCKYCCTBEHHBIN WHTEIICKT)
(6a30BBIil  ypOBEHB), ONOOPEHHON pelieHHeM (enepanrbHOro Y4eOHO-METOAMYECKOro OOBEAUHEHHS 10 OO0uIeMy
obpazosanmio (porokons/210119.11.2021r.)

HdanHplli Kypc pealm3yercss dYepe3 YacTb Y4eOHOro IutaHa, (GOPMHPYEMYIO YYacTHUKaMHU
00pa30oBaTeIbHBIX OTHOIIECHHH.

Oomas xapakrepuctuka kypea. Kypc «/ckyccTBeHHBI HWHTEIDIEKT (0a30BBI YPOBEHB)» IS
cpemHell IIKONBI sBIsETCS 0a30BbIM B 00meld mnporpamMMe «VICKYCCTBEHHBIH WHTEIIIEKTY» IS
0011eo0pa3oBaTeNbHBIX KO ¥ TpeqHa3HaueH s npernonaBanuss B 10-11 kmaccax. DToT Kype
HampaBJIeH Ha MpoAoJDKeHHe (GOPMHUPOBAHMSA 3HAHUM YydYalMXcs CTapIIMX KJIACCOB O CHUCTEMax
HUCKYCCTBCHHOTO WMHTEJICKTa KaK OJHON W3 HamboJiee NMEPCHEKTUBHOW W pa3BHBArOIICWcs oOnacteit
HAayyHOTO0 M TEXHOJOTHMYECKOro 3HaHHUs. VICKYCCTBEHHBIH HWHTEIUIEKT — CTpPAaTeTHYecKd Ba)KHOE
HanpasJicHHe, KoTopoe B HanmonansHol nporpamme «l{udpoBas sxoHoMuka Poccutickoit deneparivm»
0003HaYCHO B Ka4eCTBE OJHOW M3 CKBO3HBIX IHU(POBBIX TEXHOJIOTHH, 00ECIEYHBAIOUINX YCKOPEHHOE
pa3BUTUE TPHOPHUTETHBIX OTpacieii SKOHOMUKH U colpaibHOW cdepwl. [Ipunsras B 2019 T
HammonanbHas cTparerusi pa3BUTHs MCKYCCTBEHHOTO MHTEJUIEKTAa CTaBUT 3a/adyl COBEPLIEHCTBOBAHUS
CHUCTEMBI TMOJTOTOBKH KaJpOB B 3TOM HAIPaBJIEHUH, a TaKKe pa3pabOTKH M BHEIPEHHS MOAYJIEH Io
HCKYCCTBEHHOMY WHTEJUIEKTY B 00pa3oBaTelbHbIE MPOrpaMMbl BCEX YPOBHEMH, BKIIOUas cpejHee oliee
obpasoBanue. Ha pemenre qaHHOM 3a/1a4u M HAMpaBieH HACTOSIIIAN KypcC.

CTpyKTYpHO HaHHBIH KypC BKIIOYAaeT JBa B3aUMOCBSI3aHHBIX MOAyns (paszzgena) MaccuBel B
Python m Mammunanoe oOyuenwue. [lepBbiii Momynb (pa3zmen) CBsi3aH C akTyalnu3anued W JallbHEHIINM
pasBUTHEM 3HAaHMH U YMEHMH IO OcCHOBaM mnporpammupoBanust Ha Python. CdopmmpoBaHHble Y
yyaliuxcs 3HaHWSA M YyMEHHs 110 3TOMY MOAyIo (paszeny) OyAayT B AajdbHEWIIEM HCIIOJIb30BAaHBI IPU
W3y4YeHUH BTOPOTro MOy (pa3zelsia), OCBOEHHE KOTOPOro HAIPaBJICHO Ha PAa3BUTHE NPEACTABICHUN O
MHOT000Opa3uu MOAXOJOB B pa3padOTKe HMCKYCCTBEHHOI'O HHTENJIEKTa, HMX BO3MOXKHOCTSIX U
OrpaHUYEHMSIX; Ha (OPMHUPOBAHHE 3HAHUK O MALIMHHOM OOYYEHHMM M YMEHHUH MPOEKTHPOBAaHUS H
peanuzandyd Mol MamMHHOTO oOydeHusi Ha Python. Ilpum m3yueHum sTHX Momyneit (pa3zesoB)
yyaliuecs: He TOJBbKO Y3HAIOT O clielu(UKe OCHOBHBIX 3a/1ad MAaIIMHHOTO OOYYeHHs, HO W Haydarcs
BBISIBIATE W (OPMYyNUPOBaTH JAaHHBIE 3a/a9ll B COOTBETCTBUH C pEANbHBIMH ITOTPEOHOCTSIMH B
pas3MuHBIX chepax IKH3HM dYelloBeka. OToMy OyleT CHocOoOCTBOBaTh pelIeHUE MPaKTHUKO-
OpMEHTHPOBAHHBIX 33/1a4, B TOM YHCJE W HEMOCPEICTBEHHO CBS3aHHBIX CO IIKOJBHON JKHU3HBIO, C
W3yYeHHEM JPYruX Y4eOHbIX JUCHUIUIMH. B X0j1e ocBoeHUs yueOHOro Marepuana Kypca y ydaliuxcs
(bopMHpyeTCs yCTOWYHBBIM HHTEPEC K CHCTEMaM UCKYCCTBEHHOTO MHTEIJIEKTA U 3aKJIabIBacTCs 0aza Juis

MPOAOJDKEHUST MX W3YYEHUS B paMKaxX BHEYPOUHOU AESTETHHOCTH WM JOMOJHUTEIHHOTO 00pa30BaHuUs,



WIH CcaMOoOOpa3oBaHMS B OTOM HAINPaBJICHWHW, HAIpPUMEpP, CAMOCTOSTEIFHOIO OCBOCHHA Kypca C
WCIIOJIb30BaHUEM 00pa30BaTeNbHBIX OHJIAWH PECYpCOB.

Kypc «MckyccTBeHHBIH MHTEIEKT» (0a30BbIif) HOCHUT MEXIUCUUIUIMHAPHBIA M KOMIUIEKCHBIH
xapakrep. C oJHOH CTOPOHBI, B HEM CHHTE3UPYIOTCS 3HaHUS M YMEHUS YYallluXcs, MOJTy4YeHHblEe UMH Ha
ypoOKax MaTeMaTUKW, WHPOPMATHKH, (U3NKH, OUOJOTHM (pelIeHue 3amad ¢ (QU3NYeCKHUM u/ WU
OnonornueckuM conepxanueM). C Apyroit CTOpoHBI, B CTPYKTYpPE 3TOTO Kypca OTYETIMBO BBLACISIIOTCS U
TeopeThdecKasi ¥ MpaKTU4YecKas COCTABISIOIIME. Y4alluecs 3HAKOMSTCSA C O0NacTsSIMHU MPUMEHEHHS U
0a30BBIMU MOHATHSIMHU Kypca, a B X0[€ AUJAKTHYECKUX UTP U BBIIOJHEHUS MPAKTUYECKUX M MPOEKTHBIX
3a/laHUM TIOJYYarOT OIBIT AKTUBHOW, TBOPYECKOM HWHIMBUAYAJIBHOW, CPYNIOBOM M KOJUIEKTUBHOU
JIESTEIbHOCTA TI0 OCMBICIIEHUIO KITFOYEBBIX 3a]ad MAaIIMHHOTO OOYYeHHS W OCHOBHBIX IIOAXOJIOB B
MIPUMEHEHUHN MAITUHHOTO O0YYESHHS TS CO3aHNUS WHTEIUIEKTYAIbHBIX CUCTEM.

Hens u 3agaum [envio uzyyenus xypca «VICKycCTBEHHBIH HMHTEIUIEKT» (0a30BBIN) SBISETCS
pa3BUTHE Y YYAIIUXCA YCTOWYMBOTO MHTEpeca K OCBOCHHIO NAaHHOW 00NacTw 3HaHWN W (popMHpOBaHHE
MIPEJICTABICHUS O MHOTOO00Opa3WH TIOAXOMOB B pPa3pa0OTKe WCKYCCTBEHHOTO WHTEIUIEKTa, 00 WX
BO3MOKHOCTSIX M OTPaHUYCHUSX, IproOpeTeHrne 0a30BBIX 3HAHWN M YMEHUH B cepax HayKH O JaHHBIX,
MAaIIMHHOTO OOy4YeHWs W MHOrooOpasmm cep WX mpuMeHeHHs, a Takke (popmupoBanume nnudpoBoit
TPaMOTHOCTH, Pa3BUTHE KOMIIETEHIIM B O0JIACTH HMCKYCCTBEHHOTO HHTEIUIEKTa, BOCTPEOOBAaHHBIX Ha
OTEUECTBEHHOM pBHIHKE Tpyla C yYeTOM IMHaMH4YHO pa3BuBatomieiics chepsr UW. 3aoauu xypca:
(dbopMHpOBaHKE Y YUaIIUXCS NMPEACTaBICHUH 0 MHOT00Opa3uy MOAX00B B pa3padOoTKe UCKYCCTBEHHOTO
WHTEJUICKTa, WX BO3MOXHOCTAX W OTpaHWYeHusx (oOydeHuwe ¢ yuuteneM, oOydeHHe Oe3 yduTedns,
HelpoceTH); 0 MallMHHOM 0o0yueHHH, chepax ero MpUMEHEeHHUs; MPUOOPETEHNUE YMEHHUH 1O PEeIICHHUIO
3agau MO (perpeccusi, kiaccuukanys, KiacTepu3alys), aHaIu3y JaHHBIX U BU3yaln3aluu (Ha s3bIKE
nporpamMmupoBanusi Python ¢ wucnonp3oBanmem OubOmmotexk Pandas, Matplotlib, NumPy, Seaborn);
YMEHUI  MPOEKTHUPOBATH M  peajn30BbIBATH  MOJETM  MANIMHHOTO  OOY4YeHUs;,  pa3BUTHE
KOMMYHHKAIIMOHHBIX ~ HABBIKOB, YMEHHUIl pabOThl B KOMaHAE, CaMOCTOATENLHOW padoThl |

OpPraHU3aLMOHHOMN KYJIBTYpPBI.

IInanupyemble pe3yJbTaThl OCBOEHHUS y4eOHOr0 Kypca

[penonaBanue kypca «VICKycCTBEHHBIM HMHTEIDIEKT» (0a30BBIH) HANpaBIEHO HA JIOCTHKCHHE

TPEX I'PYIIIL PEIYIbTATOB - JITUYHOCTHBIX, MCTAIIPEAMETHBIX U IPEAMETHBIX.

1-s rpynma: 1.1. ®opMupoBaHue y ydamerocs MHUPOBO33PEHUs, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH U OOIIECTBa.

JIMYHOCTHBIE p yyp p Y B

pe3yIIBTATEI 1.2. ®opmupoBaHHEe y ydallerocs HHTEpeca K JOCTH)KEHUSM HayKu U

TEXHOJIOTHH B 00/1aCTH HUCKYCCTBECHHOI'O MHTCJJICKTA

1.3. qDOpMHpOBaHI/Ie Yy Yydamerocd YCTaHOBKM Ha OCMBICJICHHOC U
Oe3omacHoe B3aHMOﬂeﬁCTBH€ C TCXHOJOTHAMH H YCTpoﬁCTBaMH,
p€aJIM30BaHHBIMU Ha OCHOBE IIPHUHIIUIIOB NCKYCCTBEHHOI'O HMHTCIIJICKTA.




1.4. TIpnoOpeTreHne OMbITa TBOPUYECKON NEATCILHOCTH, OMMAPAIONICHCS Ha
UCTIOJIb30BaHHE COBPEMEHHBIX WH(OPMAIMOHHBIX TEXHOJOTHHA, B TOM
YHCIIe UCKYCCTBEHHOTO UHTEIJICKTA.

1.5. ®opMupoBaHHe y ydYalllerocsl YCTAHOBKA Ha COTPYIHUYECTBO HU
KOMaHJHYI0 padOoTy NpH PEIIEHUH HCCIEeNOBAaTENbCKUX, MPOOIEMHBIX U
M300peTaTebCKUX 3a/1ad.

2-51 rpymnmna:
MeTarnpeMETHbIC
pe3yabTaThl

IMo3naBarennHbie YY /1:

2.1. VYwmenue pabotatb ¢ wuHQOpMaAUMEH, aHATU3UPOBATH U
CTPYKTYpUpPOBaTh TIONyYEHHbIE 3HAaHUS W CHHTE3HPOBAaTh HOBEBIE,
YCTaHABIMBAThH IPHIMHHO-CIICACTBEHHBIC CBS3H.

2.2. YMeHUS OOBSCHATH SIBJICHHUS, MPOIECCHl, CBS3M U OTHOIICHHUSA,
BBIABJISIEMbIE B XOJI€ IIO3HABaTEJILHOM M  HCCIEI0BATEIBCKOM
JIESITEIIbBHOCTH.

2.3. YMeHue nenath BBIBOJBI HA OCHOBE KPUTUYECKOI'O aHAJIN3a Pa3HBIX
TOYEK 3pEHHUs, MOATBEPKAAaTh MX COOCTBEHHOM apryMeHTalMed WIn
CaMOCTOSITETIBHO MOJTyYEHHBIMU TaHHBIMH.

2.4. VYMeHHE aHAJIM3MPOBATH/PEQIICKCUPOBATh OMBIT HCCICIOBAHUS
(TEeopeTHYECKOro, SMIUPHUECKOT0) Ha OCHOBE MPEIIOKEHHON CUTYallUH,
ITOCTaBJICHHOM I1EIIH;

2.5. YMeHue CTpoUTh pacCykJcHHE Ha OCHOBE CPaBHEHUS MPEAMETOB M
SIBJICHUH.

PeryasituBnbie YY /I:

2.6. YmeHue OOOCHOBBIBATH II€JIEBbIE OPHUEHTHUPHI M MPUOPUTETHI
CCBHUIKaMH Ha IIEHHOCTH, YKa3bIBasi © 000CHOBBIBAS JIOTHKY.

2.7. YMeHHe IUIaHUPOBATh HEOOXOIWMBIC NEHCTBUS B COOTBETCTBHUH C
y4eOHOW ¥ TMO3HABaTEeNbHOW 3agadyeld M COCTaBIATH AaNTOPUTM HX
BBIITOJIHEHUS.

2.8. YMeHue ONHUCHIBaTH CBOW OMBIT, OoQopMIIsAs €ro Uil Nepeaayu
JIpYrUM JIIOJSM B BHJE€ TEXHOJOTMM pEIIeHHs IPaKTHYEeCKUX 3ajad
OIIpeJICJIEHHOT' 0 Kilacca.

2.9. YMeHue BBIONpATh U3 NMPEIIOKCHHBIX BAPHAHTOB M CAMOCTOSATEIHHO
HCKaTh CPEACTBA/PECYpChl Uil PELICHHS 3aJauu/IOCTHXKCHHS LI B
XO0JIe MCCIIEI0BATENCKOM IEATENbHOCTH.

2.10. YMeHne npuUHUMATH pEIIeHHEe B UTPOBOM W y4eOHOU CUTyalu U
HECTH 32 HETO OTBETCTBEHHOCTb.

KommynukaTusabie YY /[

2.11. YMeHue B3aMMOJCHCTBOBaTH B KOMAaHJE, YMEHHEM BCTyHaTh B
JUAJIOT U BECTH €TO.

2.12 Ymenue coOmoaaTh HOPMBI ITyOTUIHON pedH,

PEriIaMEHT B MOHOJIOIC n JUCKYCCHUU B COOTBCTCTBUU C




KOMMYHUKATUBHOM 3a/1aueid.

2.13. YMmeHue omnpenensarth CBOM NEUCTBUSI M JCUCTBUS MapTHEPOB JIA
MPOJAYKTUBHON KOMMYHHKAIIHH.

2.14. YMeHHe MPUXOIUTh K KOHCEHCYCY B JMCKYCCHH WM KOMAaHIHOM
pabore.

3-1 Tpymnmna.
[IpenmeTHbIE

PE3YyIbTaThI

3.1. VimMeTh mpencTaBieHUs O MHOTOOOpa3HU TMOAXOAOB B pa3paboTke
HCKYCCTBCHHOTO HMHTEJUICKTa, UX BO3MOXKHOCTSIX W OTrPAaHUYCHUSX;, O
MAaIIMHHOM O0Y4YeHHHU U cpepax ero NpuMeHeHHS,

3.2. YMeTh OOBSICHATH pasHHUIy MEXIy MAalIMHHBIM OOY4YeHHEM C
yUuTeNIeM U 0e3 yUUTes.

3.3. BoisaBnsaTh u (GopMynHpoBaTh 3aaydl MAITUHHOTO OOYYSHHS IS
Ppa3INYHbIX C(I)Cp JKN3HU YCJIOBEKA W B COOTBCTCTBUU C pCaIbHBIMHU
NOTPEeOHOCTSIMHU.

3.4. VmMeTh mpeAcTaBIEHHS O CO3JaHUM MOJENN Kiaccu(uKaluu Ha
ceppuce TeachableMachine.

3.5. Hmers mnpexactaBieHHSs O HEAOOOYUYCHHBIX W TIEpeOOydEHHBIX
MOJIENIAX MAIIUHHOTO OOYYEHHUS, YMEThb BBIBIATH MPOOJIEMBI IO
XapakTepHBIM NpU3HAKaM M 3HATh CIIOCOOBI OOPBOBI ¢ IepeoOydeHHEM H
He000ydIeHuEM MOIeTeH.

3.6. TlomyuuTh NPaKTHUECKUH OMBIT TECTUPOBAHUS TOTOBOM MOJECIH
MAIIMHHOTO 00yUeHUS

3.7. IMeTh mpeacTaBlIeHUs O CYITHOCTH PabOThl MOJIEIH JIOTHCTHYECKON
perpeccu ¥ BO3MOXHOCTSAX €€ MPHMEHECHHUs Uil KilacCHPUKaIuu
00BEKTOB; 00 WCIIOJNB30BAaHUU JIEPEBHEB DEIICHHH B MAaIIMHHOM
oOydeHuu.

3.8. YMerh co3maBaTh MoJienu JUHEWHOW perpeccun Ha Python ¢
moMoIIpio Onbmmotek pandas, numpy u sklearn

3.9. YMeTb TpOEKTUPOBATh W PEATU30BHIBATH MOJEIH MAITHHHOTO
o0yuenus Ha Python ¢ momonipro nHCTpyMeHTOB OHOIMOTEKH sklearn

YueOHO-TeMAaTHYECKHH TIaH

Ne .. Ha3Banme pasgesna/TeMsl Konu4yecTBo yacoB
Oomee Teopus IIpakTuka
1. OCHOBBI SI3BIKA 8 15 6,5
nporpammuposanus Python
1.1. Ortanel  pemieHds  3aja4d = Ha 1 0,5 0,5
KOMIIBIOTEPE
1.2. Pemienue 3ana4y Ha KOMIBIOTEPE 1 1




1.3. OpnaomepHble MaccuBbl B Python - 1 0,5 0,5
cnucku. Co3naHne CIUCKOB U BBIBOJL
3IIEMEHTOB

1.4. HccnenoBanme u reHepaLus 1 1
CIIMCKOB.  Bprumcienne  cymMMbl
3IIEMEHTOB CITHCKA

1.5. CrnoBapu u ux omnucanue. [louck mo 1 0.5 0,5
CIIOBApIO

1.6. [Tepebop a5eMeHTOB clloBaps 1 1

1.7. Pemenne 3amady ¢ HCIOJB30BAaHUEM 1 1
CIIUCKOB U CJOBapen

1.8. IMoBropenne. Utoromas  pabota 1 1
"Maccusl B Python"

2. MaiunHoe o0y4yeHue 10 5 5

2.1. IlousiTie W BUABI MAIIUHHOIO 1 0,5 0,5
o0ydeHus

2.2. AHanu3 1 BU3yaau3anus JaHHBIX 1 05 0,5

2.3. bubnuorexu MammmHHOrO 00y4eHHS 1 0,5 0,5

2.4. Jluneiinas perpeccus 1 0,5 0,5

2.5. Henwunetinsie 3aBuCUMOCTH 1 0,5 0,5

2.6. Knaccudukarms.  Jloructuueckast 1 0.5 0,5
perpeccust

2.7. Knaccudukarmus. Jloructnueckas 1 0,5 0,5
perpeccust

2.8. Hepesbs pemennii. Yacts 1 1 1

2.9. JepeBbs pemennii. Yacts 2 1 0,5 0,5

2.10. [Ipoekr «Pemenue 3a/1a4u 1 1
KJTaccu(puKaIum
UTOIO 18 6,5 11,5

Coaepsxanue Kypca

Monyas (pazgen) 1. Maccussi B Python.

Tema 1.1. Dtamnsl perienus 3a1aun Ha KoMIbloTepe.JIMHeHHbII aaropuT™, OI0K-cxema.
MartemMaTHuecKre orepaTopbl, oneparop nprucBanBanus, pyHkuu print(), input(), float(). dransr
pereHus 3a1a9 Ha KOMITbIoTepe. MoJiens, anropuT™, GopMaau3aiiys, THHCHHBIA U pa3BETBIISIOMIANCS

aJTOPUTMBL. Y CIIOBHEIN orrepaTop B Python, IoHEIN ¥ HETTOTHBINA YCIIOBHEIE OTIEPATOPHI.




Tewma 1.2. Pemenue 3ama4 Ha komnbsloTepe.IlIoBTOpeHrE OCHOBHBIX 0a30BBIX TTOHITHI
Python, usy4eHHbIX panee.

Tewma 1.3. OnHomepHbIe MaccuBHl B Python - ciiricku. Co3/iaHue CIIMCKOB ¥ BBIBOT
aneMeHTOB.CIIMCOK, MacCUB, 3IEMEHTHI CITUCKA, MHJIEKC dJIeMeHTa cricka. Metonsl .append u .sort,
MOJIOKHUTENbHBIC U OTPULIATEIILHBIE HHACKCHI, CPE3BI.

Tema 1.4. VccnenoBanue U reHepanys CIMCKOB. Borunciaenne cyMMbl 3J1EMEHTOB
criucka.Metons! .append u .sort, dyakmum min(), max() u merox .count. CyMMHpOBaHHE SIIEMEHTOB
CITMCKa, IIUKJI C 33JJaHHBIM YHCJIOM ITOBTOPEHUH, oniepaTop for. I'eHeparius crucka, orepaTopsl for u if.

Tema 1.5. CnoBapu u ux onmcanue. [lonck mo cinosapro. CIMCKH, TeHepaIys CIHICKOB,
CYMMHPOBaHHE 3JIEMEHTOB CIHCKa, PyHKIHs len(), cioskenne ciimckoB. CioBapw, 3IEMEHTHI CIIOBaps,
KJII0Y U 3Ha4YCHUE, BEIBOJ JIEMEHTOB CIIOBaps, IOMCK 3JIEMEHTOB B CIIOBApeE.

Tewma 1.6. Ilepebop snemenToB cioBapsi. CiioBapb, CIIECOK, OnepaTops for u if, amemMenT cioBaps,
KITIOY, 3HaYeHHe, Iepedop coBaps Mo KIrdaM, iepedop ciaoBaps o 3Ha4eHUsIM, MeToabl .keys, .values,
.items, oneparopsi for u if.

Tema 1.7. Pemienue 3aau ¢ UCNIOIB30BAHUEM CIIUCKOB U cioBapel. CIMCOoK, cpes,
MIOJIOXKHTENIbHAS U OTPULIATEIbHAS HHIEKCAIIUS 3JIEMEHTOB cIiucka, Meto .append. ['eneparus crimcka,
omneparopsl for u if. CioBapb, 3IEMEHTBI CIIOBAPS], KIFOYU U 3HAUYEHUSI, BIOKEHHBIE CIIOBApH, METOJ
.items.

Tema 1.8. TToBTopenue. Utorosas pabora «Maccusl B Pythony».OcHOBHBIE TOHATHS MOITyJIs 1:
CITUCKH U CIIOBapH».

Monayas (pa3nen) 2. MamuHHoe 00yueHue.

Tema 2.1. [loHATHE U BUBI MAIIUHHOTO 00y4YeHUS. ICKYCCTBEHHBIN MHTEIUIEKT, MTOAXOI,
OCHOBaHHBIW Ha IpaBUIIaX, MalIuHHOE 00yueHue. Mcropus pazsutus U B urpax, chepbl mpruMeHEeHUs
MaIuHHOTO 00yueHus. O0ydeHue ¢ yunreneM, ooydeHue 0e3 yuauTens, 3ajada perpeccuH, 3a1a4a
KJaccu(UKalny, 3a1a4a KIaCTepU3aluH, 0TOOp JaHHBIX Ul MOAEIH MAIIMHHOTO 00yUYeHHS.

Tewma 2.2. AHanu3 u Bu3yanu3alys JaHHBIX. MalmHAOEe 00yYeHUE C YIUTEIEeM, MAlIMHHOE
oOyuenue 0e3 yuurens. 3ajada perpeccuu, 3aada Kiaccuukanuy, 3aiada kiacrepusanuu. budianorexkn
pandas u matplotlib, yTeHre TAONMYHBIX TAHHBIX, CTATHCTUYECKHE MTOKA3aTENH, IIOCTPOCHUE THATPaAMM.

Tewma 2.3. bubanorekn MamtmHHOro 00y4yeHus. MalMHHOe 00y4eHHUE ¢ YUuTelleM 1 0e3 yuuTess,
ero npeumyuiectsa. [locraHoBKa 1enH U 33124, aHAIU3 JaHHBIX, 00y4aromas 1 TPEHUPOBOYHAS
BBIOOPKH, 3aJjaua perpeccuy, 3aaava KiaccupuKamumm, TeCTOBasi U TPEHUPOBOYHASL BEIOOPKa,
nepeoOydeHue, HerooOyueHne, ONTUMaIbHAs MOJIeNb, Kpocc-Banuaanus. bubnunoreka sklearn, atamnst
MOCTPOCHUS MOJIEIM MAaIIMHHOTO 00y4eHus Ha Python.

Tewma 2.4. Jluneiinas perpeccus.[IoHsTHE JINHEWHOW perpeccuy, 1eneBast QyHKIWs, IHHEHHOe
ypaBHEHHE, FTOMOCKEIACTUIHOCTh aHHbIX. Co31aHne MOJIeNn IMHeWHOH perpeccun Ha Python ¢

momoIipio 0udnuorek pandas, numpy u sklearn.



Tewma 2.5. Henunuetinbie 3aBucuMocti. Co3nanue, o0ydeHne U OIEHKa MOJICITH JIMHEHHOM
perpeccun. Busyanuzanus nanasix Ha Python. Henuneiinsiit pynkiun, rpaduku GyHKIUA.
[MonnHOMHaNBHOE NpeoOpazoBaHNe TUHEWHON perpeccum.

Tema 2.6. Knaccudukanus. Jloructuueckas perpeccus. Knaccudukanusi, torucruiaeckas
perpeccusi, TMHEHHBIN KI1acCU(PHUKATOP, TUIEPILIOCKOCTh, OMHAPHAS KiIacCH(UKAIHsI, MyIbTHKIACCOBAsI
knaccugukanus. JInaeliHoe ypaBHeHHE, KOAPPHUINEHTH JHHEHHOTO YPaBHEHHUS, PACTIONIOKEHUE TOUKH
OTHOCUTENBHO MPSIMOH, 0TCcTYN 00bekTa. Co3manue, 00y4eHHE U OLEHKAa MOJIENTN JIOTHCTUIECKON
perpeccuu.

Tema 2.7. Knaccudukanus. Jloructuyeckas perpeccusi. MaTtpuna omm00OK, METPHKH KauecTBa
JIOTUCTHYECKOM PeTrpeccru, MOAEIH JIOTHCTHIECKOH perpeccnn Ha Python.

Tewma 2.8. lepeBbsa pemienuid. Yacts 1. JlepeBo penieHuii, 31eMeHThl JepPEBbEB: KOPEHb, JTUCThS;
ryOWHA AepeBa, XKaHbBIN alropuTM, aTpuOyT pa3oueHus; suTpomnus, popmyna llleHHOHA, BEPOSTHOCTH,
Kputepuil Jxunu.

Tewma 2.9. Jlepebs pemennii. Yacts 2. MeTopl pelieHus MpoOIeMbl IepeoOyIeHNUs 1ePEBHEB.
Mopnenu nepeBa penienwnii. Peanmzanus gepesa perrenus Ha Python.

Tewma 2.10. [Ipoekt «Pemenne 3agaun knaccudukanumy. MammaHOe 00ydeHUE ¢ yIuTeneM,
3agada Kiaccuukanuy. MeTpruKkH OLEHKH KadecTBa KiacCHU(hUKaUK. DTarnbl pa3paboTKu MOJETH
MAaIIMHHOTO OO0YYeHNs, aHAJIN3 JaHHBIX, CO3[JaHIe U 00yUYeHHe MOJIEIH, OIleHKa A (EeKTUBHOCTH PabOTHI
MO/IEJIN.

TemaTuueckoe IMJIAaHUPOBAHHUE C ONIPEACICHUEM OCHOBHBLIX BUA0OB y‘leﬁHOﬁ JCATCJIbHOCTH

HaumenoBanme KpaTtkoe conep:xanue Buasbl yueOHoli 1esiTeTbHOCTH
TeMbl
1. Python

1.1. Oranbl  pemienus | JluHelHbI anroput™, OI0K-cxema, Ananumuuecxast: aHaIu3
3aJ1a4n Ha | MaTeMaTHYECKUE ONEPATOPHI, JIBUKECHHS 0ecruIoTHOTO
KOMIIBIOTEPE oreparop NpucBauBaHus, GyHKIUH ABTOMOOWIJIS; aHANIN3 aJITOPUTMa
print(), input(), float();>Tamnst JIBUKEHUS 0ecIuIIOTHOTO
pelieHus 3ajad Ha KOMITBIOTEPE, aBTOMOOWJISI; aHAJIN3 JTaloB
MOJIENIb, aJITOPUTM, POpMaNIU3alysi, | pEeUICHUs 3aJaydl Ha JBKCHHE

JIMHEHHBIN U pa3BETBIISIFOILIMICS 0ecTMIOTHOrO0 aBTOMOOHIIS.

AITOPUTMBI, YCIOBHBIH OIepaTop B
Python, nmosHbIit 1 HENOJTHBIH
YCIIOBHBII OIIepaTop

Kommynuxayuonnas: OTBEThI Ha
BOIPOCHI YUUTEJISA, B TOM YHUCIIE
npobiemMuble (0OCYXIECHHUE 10
OJIOK-CXEME JTaloB pPEIICHUS
3agaun Ha [1K).

Ipaxmuueckas: pereHws
3a71a4u Ha JIBIDKCHHUE
OCCIIUIOTHOrO aBTOMOOWISA, B
TOM YHCIIe COCTaBJICHHC
aNropuT™Ma, HaNUCaHUE KOJa;
COCTaBIICHUE OITHCaHUS

KaXXI0To0 oTaria peucHus 3agavun




Ha [1K (1o 61ok-cxemam)

Pecghnexcuenas: 3aIl0JIHEHUE
mucta pediieKcMd B KOHIE
ypoka
1.2. | Pemenue 3agau Ha | [loBTOpEeHME OCHOBHBIX 0a30BBIX Ilpaxmuueckas:  Tpe3eHTALUS
KOMITBIOTEPE nousaTui Python, u3y4eHHsIx panee | BBITOJTHEHHOTO JIOMAIITHETO
3aJjaHusl; y4acTUE B BUKTOPHHE
Ha ITOBTOPCHHUE 0a30BBIX
noasituii Python.
Pecghrexcuenas: 3aI0JIHEHUE
mucta pediaeKcHd B KOHIIE
ypoka
1.3. | OnHOMepHEIE Cnucok, MaccuB, 3JIEMEHTHI Ananumuueckaa: — aHalu3 U
MaccuBbl B Python | crucka, WHIEKC 3JeMEHTA CITHCKA, KOMMEHTHPOBaHUE KaXJI0TO
- CIHCKH. | MeToabl .append U .sort, SIIEMEHTA TEPMUHA  «CITUCKUY;
Co3nanue MOJIOXKUTENLHBIC U OTPHUIIATEIHHBIC HaMHCaHKUEe KOJIa.
CIMCKOB W BBIBOJ | WHJCKCHI, CPE3bI
S TICMCHTOB Ipaxmuueckast: HaTHCaHKe
MpOTpaMMBbl JIIsl XPaHCHUS W
00paboTKN JaHHBIX 00 OIIEHKax
MO0 WCTOPHM 33  TEKYIIYIO
YCTBCPTh, BBIIIOJTHCHUEC
samanuii B JupyterNotebook mo
co3manmio cmucka Subjects ¢
JIIEMEHTaMH.
Kommynuxayuonnas: oTBeThl Ha
BOIIPOCHI YYHTEIId, Y4YacTHE B
TPYIIIIOBOM  OOCYXXICHHUH npu
8bINOIHEHUU 3A0AHU.
Peghnexcuenas: 3anonnenne
JIUCTA PEQIICKCUU B KOHIIC
ypoka
1.4. Uccnenopanne wu | Meronst .append u .sort, pyHKuMU | Anarumuueckas. aHau3
reHepanus min(), max() u Meton .count; | 3aMaHUN u BOIIPOCOB;
CIHCKOB. CYMMHPOBaHHE DIIEMEHTOB CITMCKA, | HAMMCAaHWE KOJa IPH pPEIICHUU
Brruncnenue OUKI ~ C  3aJaHHBIM  YHUCJIOM | 33Jad.
CYMMBI 3JIEMEHTOB | TOBTOPEHHMH, orepaTop for;

CIIMCKa

reHepanus CIucka, ormeparopsl for
uif

IIpakmuueckas:BbIIIOIIHEHUE B
napax /MUKpOTpyNIax 3aJaHui,

B KOTOPBIX HEO0X0IUMO
NPUMEHHUTH KOMaH/Ibl,
W3y4YeHHbIE JIOMa HaNHCaHHE
KOoJa MU peIIeHHS 3aadu
CYMMUPOBAHUA DJICMECHTOB
CIIHCKA; perieHue 3amaq
(mammcanme Koza) Ha

TCHCpALUIO CIIMCKOB.

KOMM)/HMKCIZ/;MOHHCZ}L' OTBCTHI HA
BOIIPOCHL YUUTCJIA, Y4YaCTHUC B




TPYIIIOBOM 00CYXICHUHTIPU
BBITIOTHEHUH 3aJJaHUI.

Pecghnexcusnas: 3anonnenue
JrcTa pedIEKCHH B KOHIIE

ypoka

1.5.

CnoBapu u HuX
ommcanue. Ilouck
10 CJIOBapIo

Crucku, reHepanus CITUCKOB,
CyMMHPOBAaHHE JJIEMEHTOB CITHCKa,
byukmums len(), cioxeHne CIUCKOB;
CJIOBapH, HJIEMEHTHI CIIOBaps, KU U
3HaYCHUE, BBIBOJI 3IIEMEHTOB
CJIOBaps1,IIOMCK DJIEMEHTOB B CJIOBape

Oxcnepmuas: B3aUMOIIPOBEPKa
BBITTOJHEHHBIX JIOMAIITHUX
3aJaHMI,IIONCK OIIMOOK M HX
000CHOBaHHE.

Ananumuueckas: aHaju3
BBITIOJTHEHHBIX JIOMAIIHAX
3aJIaHA; 3aJJaHUH 0 CO3JaHMIO
cioBapei c 3alaHHBIMU
YCIIOBUSIMHU.

IIpaxmuueckas:o0cyxaeHue
omnooK, JNONMYUICHHBIX B
BBITOJIHEHHBIX JOMAILTHUX
3aJJaHUsX; MPOCMOTP u
o0cyxneHue BUJICOPOJTHKA
«CrnoBapu»;  CaMOCTOSITENBHOE
BBITIOJIHEHHE 3aJaHuN Ha
cozmanue cimoBaps results c
npeaMeTaMd M YeTBEPTHBIMHU
OLIGCHKaMH W  cioBaps Ui
MIOMCKA OT3BIBOB 10 (HIbMaM;
npocMmotrp Bupeoposmka  «Ilo
CJIOBapIo MOKHO OBICTPO
HUCKAaTb» U BBIIIOJITHCHUEC 3aJlaHUsL
M0 BUJ/ICOPOJIHKY.

Kommynuxayuonnas: oTBeThl Ha
BOIIPOCHI YUUTENs], Y4acTHE B
IPYIIIOBOM 00CyXICHUUTTPU
BBITIOJTHEHNN 33JaHHH.

Peghnexcuenas: 3anonnenne
JIUCTA PeQIICKCUN B KOHIIC

ypoKa

1.6.

[Tepebop
JJIEMEHTOB
croBaps

CrnoBapb, CHucoK, omnepaTtopsl for n
if, omemeHT  cjoBaps, K04,
3Ha4YeHue, nepedop croBaps MO
KIIouaM, mepebop cioBaps 1O
3HadeHusiM, metonsl .keys, .values,
.items, oneparopsl for u if

Oxcnepmuas: B3aUMOIIPOBEPKA
BBITIOJTHEHHBIX JTOMAIITHUX
3aJaHun

Ananumuyeckasi: aHaJm3
BBITOJIHEHHBIX JOMAIITHUX
3aJjaHii (aHaJTU3 KoJa), MOWCK
omrOOK U UX 000CHOBAHHE.

Ipaxmuueckas:obcyxaeHue

OIIMOOK, JIOTTYTIEHHBIX B
BBIMTOJHEHHBIX JIOMAIIHUX
3aJaHugX (HalMCcaHHe Koja);




OpOCMOTp W OOCYXIeHHE
BHIECOMHCTPYKIMA C aHATH30M
npumepoB «Ilepebop 3IeMEHTOB
cIIoBaps; CaMOCTOSTENBHOE
BBITIOJTHCHHC 3aJIaHNM;
BBINOJIHEHHE 3aJaHdii  Ha
NPUMEHEHHE MeTOloB  Keys,
Jvalues, .items; BbIToNHEHHE
NPaKTHYECKOW PabOThI B TPYIIIE
(mBa 3amaHws).

Kommynuxayuonnasn: oTBeTsl Ha
BOIIPOCHI YUUTENS, y4acTUE BO
(dhpoHTATBEHOI Oecene
(YyTOuHeHHE TOHATHH «KIIOW»,
«3HAYCHUEY, «3JIEMEHT
CIOBaps», a TaKKe BBISBICHUE
OTJIMYMN CIOBaps M CIHUCKAa) U
TPYIIIOBOM 00CYXICHUHUIIPU
BBIIIOJIHEHUH 3aJaHUH.

Pegrexcusnas: 3anonnenune
JIUCTA PeQIICKCUN B KOHIIC

ypoka

1.7. | Pemienue 3amau ¢ | Coucok, cpe3, TMOJOXKUTENIbHAsA W | AHaniumuyeckas npu
HCIIOJIb30BaHHEM oTpuIaTeIbHas WH/IEKCAllMs | BBIMOJHEHUH 3aJaHUN
CIIICKOB W | DIEMEHTOB CIUCKa, MeTox .append,
. Ipaxmuueckas npu
cioBapei TeHepalus CIucKa, orneparopsl for n .
. BBIMIOJTHEHUM  BCEX  3a/IaHuil
if; cmoBapp, DJIEMEHTHI CJOBaps,
(MHAMBUIYATHHO u B
KIIFOYH W 3HA4YCHHS, BIIOKCHHEIE
. MUKPOTPYIIaXx).
CJI0BapH, METOJT .items
Kommynuxayuonnas: oTBeTsl Ha
BOMPOCHl yUUTENs, y4acTHE BO
(poHTAIEHOM onpoce u
TPyHIIOBOM 00CYXKICHUHUIIPU
BBITIOJTHEHNH 3a[aHHN.
Peghnexcuenas: 3anonnenne
ncta pedIieKCUH B KOHIIE
ypoka
1.8. HroroBas pabora | [lomarus mo xkypcy «MaccuBsl B | Anarumuyeckas npu
"MaccuBsl B | Python: criucku u cnoBapm» BBIIIOJIHEHNH 33JJaHUIl NTOTOBOM
Python™ KOHTPOJIBHOU PabOTHI.
IIpaxmuuyeckas npu
BBITMIOJIHEHUH 3aJJaHUI UTOTOBOM
KOHTPOJIBHOU PaOOTHI.
Peprexcusnasn: 3anonaenue
ncta pedIiekCuH B KOHIIE
ypoka
2. MamnHHOe 00y4ueHne




2.1. | [onartme wu Buasl | MckyccTBeHHBIN UHTEIIEKT, NOAXON, | AHanumuyeckas npu
MAaIIMHHOTO OCHOBaHHBIN Ha NpaBHIax, | CPABHUTEIEHOM aHanm3e
o0ydeHust MallMHHOE  OOYy4YeHHWe, HUCTOPHS | MMOJXOJOB: o0OyueHune c

pazeutusi UMW B wrpax, cdepsl | yaureaem wu oOydeHwme 0e3

NPUMEHEHUS] MAlIMHHOTO OOY4YeHHWs; | yUUTeNs; TpH  OTBeTaXx Ha

o0OyuyeHue ¢ yuurenem, o0yueHue O6e3 | BOmpocsl ¥ (pOHTAIBLHOM

yuuTens, 3aJada perpeccuu, 3agada | OOCYXKIEHHH  BOMPOCOB MO

KJIaccu(UKaIHY, 3ajaya | Mpe3eHTalHu.

KJlacTepu3alu, OTOOp MaHHBIX IS

MOJIEJIH MAIINHHOTO 00yYCeHNUS Hpaxmuecran Hpil
BBITIOJTHEHUT 3aaHui
MPaKTUIECKOU PabOTHI.
Kommynuxayuonnas: oTBeTsl Ha
BOIMPOCHI YUYUTENsI, y4acTHE BO
(dpoHTaNbHOM 00CYXIEHHH TPU
BBIIIOJIHEHUH 3a1aHUM.
Peghnexcusnas: 3aIoJTHEHUE
JucTa pedUieKCHM B KOHIIC
ypoka

2.2. | Ananms u | MammHHOe OOy4YeHHe C yuuTeneM, | Anarumuyeckas: TIPUA TIOUCKE
BU3YyaN3aIHs MallMHHOE O0y4YeHHWe Oe3 y4HTeNs, | OTBETOB Ha BOMPOCHI B XOJIE
JAHHBIX 3ajada perpeccud, 3amaya | 00CyXKIeHUs BBIITOJTHEHHOTO

KJIacCH(UKALUH, 3aja4a | IOMAlIHero  3aJaHus,  [pU

KJIacTepu3anuu; Onomuorekn pandas | BEIIOTHEHHUU 3a/1aHui

n matplotlib, dYreHme TAONMYHBIX | MPAKTUYECKOH paOOTHI.

JTAHHBIX, CTaTHCTHYECKHUE

MOKAa3aTeNH, MOCTPOSHHE TnarpaMm Hpaxmuecka: pu
OOCY)XIEHHUH  BBIIIOJTHEHHOTO
JOMalIHero  3aJaHusi;  IpH
(hpoHTAIIEHOM OTIpoce U Oecene,
Npd  BBHIIOJHEHWU  3aJlaHUN
MPaKTUIECKOU PadOTHI.
Kommynuxayuonnas: oTBeThl Ha
BOIMPOCHI YUYUTENsI, y4acTHE BO
(GpoHTaNbHOM 00CYXIEHHH TPU
BBIIIOJIHEHUH 3a/IaHUM.
Pegprexcusnas: 3aIoJTHeHUE
gucta pedUieKCMM B KOHIIE
ypoka

2.3. | bubmmoreku MammHHoe o0ydeHne ¢ yuuTeneMm Hu | Anarumuyeckas: OTBEThl Ha
MAaIIMHHOTO 0e3 yuuTens, €ro MPeuMYIIEeCTBa, | BOPOCH (aHAIMW3 BOMPOCOB U
o0y4eHus MOCTAaHOBKA IIENM W 3a/1a4, aHAIW3 | IOUCK  OTBETOB)(PPOHTAIHLHON

JTAHHBIX, oOyyarommas u | Oecenpl;  aHanmu3  rpaUKOB
TPEHUPOBOYHAsE BBIOOPKH, 3ahaya | MoJENiell MAalIMHHOIO OOy4YeHHMs
perpeccud, 3ajavya KiIacCU(pUKAlUWM, | OpU  BBINOJHEHWH  3aJaHus
TECTOBasi U TPEHUPOBOUYHas BEIOOpKa, | «[Ipobmembr B 00y4eHnun
nepeoOyveHue, HemooOyUdeHHe, | MOJIEII.

ONTHMAJIbHAs ~ MOJETb, Kpocc-

Baymmanys; oumonmoreka  sklearn, Tipaxmuyecxas: mouck OTBeTO]f
3TambI HOCTPOCHUS mogem | 1@ BOTPOCH bponTanbHoji




MalmHHOTO 00yueHus Ha Python

Oecenbl W BOIPOCH Y4WTENsl B
X0JIe ypoKa.

Kommynuxkayuonnas: — ydactue
BO (QpoHTaNbHOH Oecene 1O
Mmarepuana TIPE/IBIIYIIETO
yYpoOKa; y4acThe B OOCYKIACHHUU
IpU  BBIIOJIHEHUH 3aJaHusl B

MHKpPOTpYIIIE [0  aHAIU3Y
rpa¢puKoB MAITHHHOTO
o0y4deHus.

Peghnexcusnasa: 3anomnenne
JIUCTA PEQIICKCUU B KOHIIC

ypoka

2.4.

Jlunennas
perpeccus

MOHATUE  JIMHEHMHOW  perpeccuu,
eneBast ¢dyHKIUS, JTUHEeHoe
ypaBHEHHE,  TOMOCKETACTHYHOCTD
JAaHHBIX; CO3/IaHUE MOJIENH
nuHEHHOU perpeccun Ha Python ¢
moMormipio  Ombnmorexk  pandas,

numpy u sklearn

Ananumuyeckas: aHaIN3
paboOTBl  MOJIENIM  JIMHECHHOU
perpeccuu (monGop
K03 PuLIMEeHTOB JUHEWHOTO
ypaBHEHHST C  HECKOJbKHMH

MEPEeMEHHBIMH); aHAllU3 3ajad,
NPEICTABICHHBIX YUUTETIEM,
BBIOOP U3 HUX 3aJad PErpeccuu;
3aaHle Ha aHajau3 TpaduKoB U
BBIOOp M3 HHUX TOTrO, KOTOPBIH
COOTBETCTBYET MOJIeNN
JIMHEHHOM pPErpeccuy; aHaiu3
TOUYCYHBIX TpaduKa H BBIOOD
cpenu HuUX Habopa MJaHHBIX,
NOOXOMALIMX [UIi  pEIeHHS
3aJauyd  JIMHEHHON perpeccuu;
CO3/aHHE MOZEIM MAIIMHHOTO
o0yuenus Ha Python.

IIpaxmuueckas: penieHue 3anad
Ha BBIOOp (M3 TPENCTaBICHHBIX
yUIUTEIEeM 3a/1a4) 3a/1a4
perpeccun; Ha BbIOOp Habopa
JTAHHBIX (o rpadukam),
MNOJXOMANIMX JUIL  pelleHUs
3a7a4u JMHEHHOU
perpeccum;co3faHue  MOAEIH
MAaIIMHHOTO  OOyYeHUs  Ha
Python - monens mpeackazanus
HeH Ha KBapTHPBI, B
3aBUCUMOCTH OT  Pa3iIH4YHbBIX
napameTpoB.

Kommynukayuonnas:  ydactue
BO (PpOHTANIBHOM OOCYKICHUH
OCHOBHBIX BOIIPOCHI TEMBI -
nuHeHHas QYHKITHS U JTHHEHHOE
ypaBHEHHUE,  KOTOpBIE  YyXKe
M3y4ajvch B Kypce




MaTeMaTHKH; o0cyxKeHne
3a1a4 1o rpadukam.

Peghnexcuenas: 3aIl0JIHEHUE
mucta pediieKcMd B KOHIE
ypoka
2.5. | Henuneiinbie Coznmanmne, oOy4eHHEe U OICHKA | AHanumuyeckas: CO3AaHUC
3aBHCUMOCTH MOJENM  JIMHEHHOW  perpeccuu, | MOAECNH JUHEHHOW perpeccun
BU3yasM3anus JaHHbIX Ha Python; | Ha OCHOBaHUH MIPOCTOM
HeNMMHEWHBIH  (QyHKOWMHA, Trpaduku | TAOMWIBI C  JAaHHBIMH O
(yHKITHIA; MTOJIMHOMHUAJIBHOE | 3apIiaTax COTPYTHHUKOB,
npeoOpa3oBaHue JIMHEMHOM | HaXOMSAIIMXCS Ha  pa3HbIX
perpeccuu JOJDKHOCTSIX;HAIIMCaHUE KOJIa.
Ilpaxmuueckasn: penieHue 3amad
Ha CO3[1aHHUE MOJENIH JIMHEUHOU
perpeccuu, OTBETHl Ha BOIPOCHI
YUUTENSA (moBTOpEHUE
Marepuaia MaTeMaTHUKH);
BBITIOJIHEHHE 3aJaHus Ha
MOJIMHOMUAJBHYIO  PETPECCHI0,
HaIMCaHNe Koza JUTS
Mpe/ICKa3aHnsl 3HAYCHHUS HOBOM
MOJIETIBIO " MTOCTPOCHNE
rpa)KOB MCXOJHBIX JAHHBIX U
MOJIEITH.
Kommynuxayuonnasn:  ydactue
BO (DPOHTAIBLHOM OOCYKICHUH,
OTBETHI Ha BOMPOCHI YUHUTEIIS.
Pecgpnexcuenas: 3aIloJIHEHUE
Jucta pedUieKCUM B KOHIIC
ypoka
2.6. | Knaccuduxarnms. Knaccuduxkarms, JOTUCTHYECKAS | AHanumuueckas.: TIOUCK OTBETOB
Jlorucruyeckas perpeccus, JUHEWHBIN | HA TPOOJIEMHBIE BONPOCH U
perpeccust KIacCU(UKATOp,  THIEPIUIOCKOCTh, | pEelIeHUe 3ajJa4 Ha JTame 2
OuHapHas KiaccuuKaIys, | ypoka;
MYJIBTUKIIACCOBAST  KIIACCU(UKAIIHS,
. Ilpaxmuueckasi:  OTBETHI  Ha
JTIUHEHOE YpaBHEHHE, 5
. BOIMPOCHI, TMOJ0Op TPUMEPOB
K03 PULHEHTHI JIMHEWHOTO POCE, IO0p TIPHMEP
3amad KIacCU(UKAINK;, OTBETHI
YpaBHEHUS, pPAaCIOJIOKECHUE TOYKHU
. Ha TpoOJIeMHBIE BOMPOCH MPH
OTHOCUTENBHO  MpPSIMOM,  OTCTYI
. 00BSICHEHNH HOBOTO MaTepHalia;
oObekTa; co3maHue, oOOydeHue W
. | peleHHe 3a7a4 Ha 3aKpETUICHUE
OIlEHKAa  MOJICNM  JIOTHCTUYECKOU
HOBOTO Marepuaia I0 TeMe;
perpeccun

ydqacTue  BO  (PpOHTAIBHOU
pabote Ha dTarne 3 ypoxa.

Kommynuxayuonnasn: ydactue B
00CYXICHUH T€CTa U OCHOBHBIX
IIOHATHA TEMBI, OTBETH Ha
BOIPOCHI YUUTEJIS;




Peghnexcuenas: 3anonnenne
nrcTa pedIieKCuu B KOHIIE

ypoka

2.7.

Knaccudukarms.
Jloructnueckas
perpeccus

Marpuua OIIHOOK, METPHUKHU
Ka4yecTBa JIOTHCTHYECKON perpeccui,
MOZETb JIOTUCTHYECKOH perpeccuu
Ha Python

Ananumuueckas: TIOUCK OTBETOB
Ha BONPOCHl y4uTeNsd TpHU
00CYy)XJIEHNH METPHK KadecTBa
JIOTUCTUYECKOU perpeccuu;
CaMOCTOSITENTFHOE COCTaBICHUE
MOZEeIU JIOTUCTHYECKOH
perpeccun s MpeJCKa3aHus
BEpOSITHOCTU B Ommxaiimme 10
JeT  UWIIeMHYecKoH  Oone3HH
cepaua o pa3IMYHBIM
MpU3HAKaM.

Ilpaxmuuecxas:
BOTIPOCHI
YUUATEIS;CAMOCTOSATENEHOE
COCTaBIICHHUE MO/IEITH
JIOTUCTHYECKON PEerpeccuu I
NpeJcKa3aHusi BEPOSITHOCTH B
Onkaiiime 10 JeT
WIIEMHYECKOW 0O0JIe3HH cepila
MO Pa3TUYHBIM MPU3HAKAM

OTBECTHI Ha

Kommynurxayuonnas: — ydactue
BO (ppPOHTAJILHOM OOCYXJICHUHU
METPHK KadyecTBa
JIOTUCTUYECKON PErpecCum;

Perexcuenas: 3anonnenne
JIUCTA PEQIICKCUU B KOHIIC

ypoka

2.8.

epeBpst penieHuil.
Yacts 1

Hepeso pelLIeHU, 3JIEMEHTHI
JICPEBbEB: KOPEHbB, JIUCThS; TIIyOHMHA
JiepeBa, KaJHbIH aJlrOpUTM, aTpuOyT
paszOuenus; SHTpomus, GdopMmyna
[lleHHOHA, BEPOSATHOCTH, KPUTEPHUH
JIokuHM

Ananumuueckas:

MTOMCK OTBETOB Ha BOTIPOCHI
YUUTENS IPH 00CYKICHUH
HOBOT'O THIa aJrOpPUTMa, MOUCK
OTBETOB Ha MPOOIEMHBIE
BOIPOCHI U pElICHNE 3a1a4

Ilpaxmuuecxas:

camocTosTenpHas paboTa ¢
AJTOPUTMOM J€peBa pEeLICHUI

KOMM)/HZ/!KCII/;MOHHCIE.'

yyacTue BO (pOHTATBHOM
00CyXIEHUH.

Pegnexcuenas: 3anonnenue
ncTa pedIIeKCUH B KOHLIE

ypoka




2.9.

JlepeBbsl pelieHni.
Yacts 2

Amnanumuyeckas:  COCTaBICHUS
aNropuT™Ma MPHUHATHS peIIeHUI
(Ha TpuMepe  WrpPHI);aHAIHA3
y4eOHBIX ~TPUMEpOB  JiepeBa
pEllIeHU;

Ilpaxmuueckas: y4acTie B UTpe
Ha aHAIU3 alrOpUTMa MPUHATHS
pEIICHUI C TOMOIIIBIO JIEPEBHEB;
HCCIIeI0OBaHNE KpUTEPUCB
3¢ (EeKTUBHOCTH pa30MeHUs Ha
npuMepax.

Kommynuxayuonnas:
00CYXXJICHHE TIPH BBIMOJIHEHUU
3alaHuN B MUKPOTPYIIIIE;
OTBETHl Ha BOIPOCH YUYHUTEINS,
ydacTie  BO  (PpPOHTAIHHOM
00CyXIEHUH.

Pegrexcuenas: 3anonnenne
JUCTa peIIeKCUU B KOHIIE

ypoKa

IIpoekt «Pemenune
3aJauu
KIIACCU(DUKAITUI

MallMHHOE OOy4YeHHE C YUYUTEIIeM,
3a1a4a  KIaCCH(UKAIUK, METPUKH
OLICHKH Ka4yecTBa KJIACCU(HUKALIIM;

ITaIbI pa3paboTKu MOEIH
MalIMHHOTO  OOy4eHWs,  aHaJIu3
JIaHHBIX, CO3JaHWe W OO0ydYeHue
MO/JIEIH,
omeHka 3(PPEeKTUBHOCTH  pabOTHI
MOJIENTN

Ananumuuecxasi: Ipy BBIOOPE
METOJIOB PEIICHUS 3a1a91

Ipakxmuueckas: ipu
BEITIOJTHEHUY TIPAKTUIECKOTO
3aJIaHus 110 CO3JIAHUIO MOZEITH
MAIIHHHOTO O0YYCeHHS

Peghnexcusnan: npu
TO/IBEZICHUH UTOTOB
BBITIOJTHEHHS pabOTHI,
3aII0JIHEHUS JICTa peIIeKCHN
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