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IHosicuuTeALHAA 3aNMUCKA

Kypc BHeypouHOH nesTelbHOCTH «JICKYyCCTBEHHBIM HMHTEIIEKT» NpPEJHA3HA4YeH I
npenonaBanust B 10-11 xmaccax. DTOT Kypc mpoaoibkaeT (pOpMHpPOBAHUE 3HAHWUN ydaluxcs
CTapIIMX KJIACCOB O CHCTEMax MCKYCCTBEHHOIO WHTEIUICKTa Kak OJHOW u3 Hauboiee
NEepCHEeKTUBHOM M pa3BUBarollelcs oOjacTell HaydHOro M TEXHOJIOTMYECKOTO 3HAHMA.
McKycCcTBEHHBIM MHTEIUIEKT — CTPATErMYECKU BaKHOE HallpaBieHue, KoTopoe B HanmonansHOM
nporpamme «L{nudposas sxonomuka Poccuiickoit @eneparumy 0003HaAYSHO B KAUYECTBE OJHOM U3
CKBO3HBIX IIM(PPOBBIX TEXHOJOIUWH, OOECIEUYMBAIOIUX YCKOPEHHOE DPAa3BUTHE INPHUOPUTETHBIX
oTpaciei HSKOHOMHUKM M couuanbHOW cdepbl. HammonanmpHast crTparerusi pasBHTHSA
UCKYCCTBEHHOI'O HHTEJIeKTa, npuHsAtas B 2019 romy, craBUT 3ajauM COBEPILIEHCTBOBAHUS
CHCTEMBI ITOArOTOBKHU KaJpOB B TOM HAMpaBJIECHUH, a TAKKE pa3pabOTKU U BHEAPEHHs MOIYJen
[I0 MCKYCCTBEHHOMY HHTEJUIEKTY B 0Opa30BaTelIbHbIE MPOrpaMMbl BCEX YPOBHEH, BKIOYas
cpennee obiiee oopazoBanue. Ha pemienue qanHo#M 3a1a4i 1 HAPaBIICH HACTOSIIUN KypC.

Kypc «/cKycCTBEHHBI HMHTEIUIEKT» HOCHT MEXIUCUUIUIMHAPHBIA M KOMIUIEKCHBIN
xapaktep. C 0/IHO CTOPOHBI, B HEM CUHTE3UPYIOTCS 3HAHUS U YMEHUS YdallluXcsl, HOJy4YeHHbIE
paHee Ha YpOKaXx MaTeMaTUKH, HHPOPMATUKH, (QU3UKH, OHOJOrMM (pelieHue 3aaad c
¢usnueckuM 1/ uaM GuonorudeckuM coaepxanueM). C Opyroil CTOPOHBI, B CTPYKTYpe 3TOrO
Kypca OTYETJIMBO BBIICIAIOTCS U TEOPETUYECKass U IMPAKTHYECKAs COCTABIISIOIIME. Y4aluecs
3HAKOMSITCSI C 00JIaCTAMU NMPUMEHEHUSI U 0a30BBIMHU NOHATUAMHU Kypca, a B XOJI€ AUJAKTUYECKUX
UIP M BBIIOJHEHUS IPAKTHUYECKUX M NPOEKTHBIX 3aJaHUM IIOJIy4arOT ONBIT aKTUBHOM,
TBOPYECKOM WHIUBUIYAIBHOW, T'PYIIIOBOM U KOJUIEKTMBHOW NEATEIBHOCTH IO OCMBICIECHUIO
KJIFOYEBBIX 3a/1a4 MAIIMHHOIO OOYYEHMsS] U OCHOBHBIX IOJXOJOB B NPUMEHEHHH MAIIMHHOIO
00y4YeHHMs JUIs CO3/1aHUS UHTEIIEKTYaIbHBIX CUCTEM.

Heabio nzyuenuns kypca «/cKycCTBEHHBIM UHTEIUIEKT) SIBISETCS Pa3BUTHE Y yUaIlIUXCS
YCTOMUYMBOTO HHTEpeca K OCBOCHUIO JaHHOM 007acTH 3HaHUH U popMHUpoBaHKE OA30BBIX 3HAHHN
0 HayKe O JJaHHBIX U MalIMHHOM OOYUY€HHH, a TAKXKe 0 MHOT000pa3uu cdep UX MpUMEHEHUS.

3agaum Kypca: pa3BUTHE IpPEJICTaBICHUH O MHOroo0Opa3uM MOJIXOJOB B pa3paboTke
UCKYCCTBEHHOT'O HHTEJUIEKTa, UX BO3MOXKHOCTAX M OTPaHUYEHUsX; (OPMHPOBAHUE 3HAHUI O
COBPEMEHHBIX TMEpPCHEKTUBHBIX HAMNpPaBIEHUSAX W O Pa3IUYHBIX [OAXO0JaX MOJAEITUPOBAHUS
MHTEIJIEKTYaJIbHOU JEATEIIBHOCTH; O HEMPOHHBIX CETAX M PEIICHUH 3a]a4 C MX UCIOJIb30BAaHUEM;
0 MallMHHOM OOy4yeHMH U cdepax ero MNpUMEHEHHs; pa3BUTHE Yy YYalIMXCS YMEHMH
IPOCKTUPOBAHUS M PeaM3allii MOJICIIM MAallIMHHOTO 00y4eHus Ha Python, KoMMyHHKaIIHOHHBIX
YMEHHMH U HaBBIKOB pabOThl B KOMaH/E, YMEHUI CaMOCTOSTEIbHON paboThl U OPraHU3allMOHHON
KynbTypel. B Xome ocBoeHuss ydeOHOro matepuana Kypca y ydamuxcs (opMupyercs
YCTOMYMBBIH MHTEpEC K CHUCTEMaM MCKYCCTBEHHOTO HMHTEJUIEKTa M 3aKiajplBaeTcs 0Oaza ais
IPOJODKEHUSI MX M3y4YeHUS B paMKaX BHEYPOUHOU J[EATENbHOCTH WM JOIMOJHUTEIBHOTIO
o0Opa3oBaHUs, WM €aMOOOpa3oBaHHS B STOM HAlpaBIEHUH, HANPUMEP, CAMOCTOSTEIHHOIO
OCBOEHHUSI Kypca C HCIIOJIb30BaHMEM 00pa30oBaTeNbHBIX OHJIANH pecypcoB. DTOT Kypc TakKxKe
Oyner cnocoOCTBOBaTh OCO3HAHHOMY BBIOOPY y4YalIUMHCS HaNpaBlIEHUH JalbHEWUIIEro
o0y4yeHHsT U NpOo(hecCHOHAIBHONW AEATENbHOCTH, CBA3AHHBIX C HU(POBBIMU TEXHOJOTHAMHU H
HCKYCCTBEHHBIM UHTEIIIEKTOM.

HeneBas aynuropus. Yuamuecs 10-11 kmaccoB o01ieo0pa3oBaTeabHBIX MIKOIM.

MeToabl 00y4yeHMsI: HArJISIAHBIN, TPAKTUYECKHM, CIOBECHBIN, MPOEKTHBIN, TBOPUYECKUH,
KOHCTPYKTUBHBIN. B Kypce coderaroTcs TBOpUECKHE M MHTEJUIEKTYyaJbHbIE NIPAKTUKH, KOTOPBIE
(GopMHpPYIOT y HIKOJIBHHUKA Pa3HbIE CIIOCOOHOCTH

®opMbl IPOBEACHUSA 3AHATHH.

[Ipennonaratorcs pazHooOpaszHble  (GOpMbI  pabOTBI:  KPYIJbIE CTOJNbBI, JUCIYTHI,
OJIMMITUAJbI, XaKAaTOHBI, IUIAKTUYECKHE HIPbI, J1a0OpaTOpHbIE M TMpaKTUYECKUEe paboThl,



YIIPA)KHEHUS, IKCIIEPUMEHTHI, JIETI0BBIE UTPBI, a TaKKe INPOCKTHAast U
UCCIIEN0BATENbCKAs AEATEIBHOCTD.

HeHHOCTHbIe OPUEHTHUPLI CoAEPRKAHUS KypCa ((I/ICKyCCTBeHHbIﬁ HHTCEJJICKD»

TexHOIOTUH MCKYCCTBEHHOTO MHTEJUICKTA MPOYHO BOILJIM B HAIY JXW3Hb M OYEBHIHO,
9TO C TEUEHHUEM BPEMEHH CTENEeHb JTOr0 MPOHUKHOBEHUS OyJEeT JIUIIb YBEITUYHBATHCS.
Hcnonb3oBaHne HMHTEPHET-TIOMCKA, TOJIOCOBBIX TMOMOIIHUKOB, CEPBHCOB pacClO3HaBaHUS
M300paKCHUM, OHJIAH WP SIBJISICTCS YacThIO HAIICH IMOBCEMECTHOM JCHCTBUTEIBHOCTH. 3a/1aua
COCTOUT B TOM, YTOOBI TOMOYb Yy4YaIleMyCsl 3aHSATh 1O OTHOLIEHUIO K ITHUM TEXHOJIOTHSIM
MO3UIIMIO HE MTACCUBHOIO IMOJIb30BATENs, @ aKTUBHOTO TBOPIA M CO3/1aTENsl, IOHUMAIOIIETO CYTh
TEXHOJIOTM HMCKYCCTBEHHOT'O MHTEJUICKTa W CIIOCOOHOTO CO3/1aBaTh CBOHM, OpPUTHHAJIBHBIC
pemierusi. O4eBUAHO, YTO YK€ B Omrkaiimmem OyayiieM OT TOTO, HACKOJIbKO TPaMOTHO
BBIITYCKHHK IITKOJIBI CMOYKET KOHCTPYHPOBATh COOCTBEHHYIO CpPENy KHU3HU U MPOPECCHOHATBHON
NeSATeTbHOCTH, B TOM YHCJIe, MHTETPUPYS B HEE TEXHOJIOTHU UCKYCCTBEHHOT'O MHTEIIIEKTa, OyIeT
3aBHCETh €ro YCHEIIHOCTh W KOHKYpPEHTOCHOCOOHOCTh. [lo3TOMy cCTOJIb Ba)KHO OCBOEHHUE
TEXHOJIOTHI HCKYCCTBEHHOTO HHTEJUICKTA, XOTs OBl M Ha 0a30BOM YpOBHE.

Kypc «VcKkycCTBEeHHBI HMHTEIUIEKT»» OPraHUYHO HWHTETPUPYETCS C IpeaAMeTamu,
KOTOpBIC M3YYAIOTCS YYaIlUMHUCS CTApIICH IIKOJbL. ECTECTBEHHBIM O0pa3oM BBITJISIAT
WHTETpaIys ¢ AUCIHUILIMHAMHE MPEAMETHON obnactn «Marematuka U uHpopMaTukay. Passutue
JIOTUYECKOTO0 ¥ aJrOPUTMUYECKOTO MBIIUICHHS, OCYIIECTBIsIEMOEe Ha YypOKax IO ATUM
TUCIUIIMHAM, CIY)XKHUT 3aaade (OPMHUPOBAHUS MPOYHOI 0a3pl, HA KOTOPOH B AalibHEHIIEM
MOKET MPOUCXOIUTH CTAHOBJICHUE CIECIIUAIKCTA 10 UCKYCCTBEHHOMY HHTEILICKTY.

Conep:xanue Kypca

Moayasb (pa3nen) 1. AHaau3 qaHHbIX Ha Python
Hayka o panHbpIXx. CTpyKTypbl AaHHBIX. JlaHHBIE, HayKa O JaHHbBIX, OTKPBITHIC JIaHHBIE,
VCTOYHUKHU JAHHBIX, CTPYKTYphI JAHHBIX (CTEK, MAaCCUB, OYEpPEb, XAII-Ta0JINLIA).
Pabora co cnuckamu Python. CTpyKTypbl JaHHBIX, CIHCKH, CIHCOK, 3JIEMEHT CITUCKA, HHICKC,
OTpHULATeNIbHAsL UHICKCAIHS.
Pabora ¢ Tabmumamu ¥ moarotoBka aaHHbix. Crmcku B Python, omepamum Haj crnmckamu,
OCHOBHBIE METOJBI NIl paboThl co crmuckamu. Paborta ¢ TabmuuuHbiMU AaHHBIMH. DyHKIIHH
muH(), Makc() u cp3nau() B Excel, mouck, ouncrka, mpeoOpa3oBaHue, opraHu3anus U cOOp
naHHbIX. bubmworeku Python. buGmuoreka Pandas. Ilowck, oumcTka, mpeoOpa3oBaHuE,
opraHu3anus U cOop JaHHBIX. buOmuoTeka s3bika MporpaMMHupoBaHus, Oubmmoreku Python,
oubnroteka Pandas, ummopt OMOIHOTEK.
Crpykrypsl nanubix B Pandas. [Touck, ouncTka, mpeoOpa3oBaHue, OpraHu3anus U cOop JaHHbIX,
CTPYKTYpHI TaHHBIX B Pandas. CTpykTypa fTaHHBIX Series.
Crpykrypa manabix Dataframe. Crpykrypa mamusix DataFrame, cioBapb, Cnucok, (QyHKIIHS
read_csv, merozsr head u tail.
Hoctyn k maHHBIM B cTpykTypax Pandas. DataFrame, ¢yuxuus display(), meromst loc u iloc.
BreiBox Ha”HHEBIX IO METKaM U cpe3aM MCTOK, MHIACKCAM M Cpe3aM HHICKCOB B Series. BreiBox
JTAHHBIX 10 aTpuOyTaM, cpe3amM METOK U JIOTHYecKUM yciaoBusM B DataFrame
Pabora ¢ mpomyckamu B naHHbIX. [Ipoctas ¢unbTpanus, QyHkuus qUEry, JOruueckue yCaoBHsL.
[pomycku nanHbIX, MeToabl dropna, fillna.
Pabora co ctpykrypamu nansabix B Pandas. Mudopmanus o manubix, metossl info u describe,
YUCJIOBbIE M KaTeropuasbHble MNpU3HaKu. ArperupyrommedyHkiuu value counts, unique,
nunique, groupby. Meroaeimin(), max() u mean(). O0beTUHEHHE TAOIUI] C TIOMOIIBIO METO/A
merge, mapaMmeTpsl ON u how.



Onepanuu  Hax JaHHBIMH. ApudmMeTnueckue u JOrmueckue onepanuu. IIpocreiimme
apudMeTHyecKre OnepaTophl, JJOTUYECKUE ONEPaToOphl, ONepaluy Hajl cToiabuaMu aaradpeiima,
NPUCOSIMHEHUH CepuH K aatadpeiiMy; hyHkuuu query, str.match, str.contain.
Craructuyeckue manuble. Meton describe, umciioBble W KaTeropuajbHbIe IMOKA3aTEH.
MuHnManbHOE, MAKCUMAIIBHOE U CpeaHee apu(hMETHUECKOe 3HAYCHHUS, KBAPTUIIM U CTAaHJAPTHOE
OTKJIOHEHHUE.
OnwucarenbHas cratuctuka. Meroasl info, describe, min, max, mean. YcnoBus ¢uibTparuu
naHHbIX. CTaTUCTHKA MO KaTEropUalbHBIM MapaMeTpam, (puiabTpanus JaHHBIX, CTATHCTUYECKUE
METO/IBI.
bubnuorexka BHU3yanuM3aluu JaHHBIX. Busyanuzamus IaHHBIX, MPEUMYIIECTBA IHAarpaMM H
rpadukoB. Buasl quarpamm. bubnuorekn Pandas, Matplotlib, Seaborn u mocrpoenue rpaduxos
U JuarpaMM C IoMmoInpo >THx Oubmmorek. Metoasr plot, hist, scatter, joinplot, pairplot,
countplot.
[Toctpoenue rpadukoB. TUIbI CpaBHEHHI W TUIIBI JUarpamm, MpaBuiia oQPOPMIICHUS AUATPAMM.
Meronpl OubmmoTekn Pandas s HaCTPOWKM BHEUIHEro BHIA rpapuKkoB. MeTobl OHOIMOTEKH
Matplotlib qis mocTpoeHus U HACTPONKHK BHEIIHETO BUIa TPApHKOB.
[Moctpoenue muarpamm. Metoabr hist u scatter, mpyuHIUIIBI TOCTPOCHHS CTOIOYATHIX AHATPAMM.
Oyukuus pivot_table, metox bar u ero nmapamerpsi.
Hacrpoiika BHemHero Bujaa quarpaMm. MeToasl U mapameTpsl [Uisl HACTPOMKH BHEIIHErO BUAA
TUCTOTPaMM, CTOJIOYATHIX U TOUCUHBIX TUATPAMM.
bubmuoreka NumPy. Bbubmamoreka NUmPy, maccuB. MaccuB B NUMPY, XapakTepuUCTHKH
MacCHBOB, UX OTJIMYHME OT M3BECTHBIX paHee CTPYKTYp AAaHHBIX, pa3MEPHOCTbh MacCHBa, THII
JMaHHBIX, JOCTYN K d3JeMeHTaM MaccuBa. Pabora c¢ maccuBamu NUMPY: co3gaHue, BBIBOJ
AIIEMEHTOB MAaCCUBA, OTIEpAIH HaJl MACCUBaMHU.
[Mpoekr «H ccnenoBanne nmaHHbix». Yacte 1. OcHOBHbIC mMOHATHS TeMmbl «Python mms
DataSciencey. BoimosnHeHue mpakTHIeckoil paboThl M0 UCCICTIOBAHUIO JAHHBIX B OJIOKHOTE
JupyterNotebook.
[Mpoekt «MccnenoBanue manubix». Yacth 2. OcHOBHble mOHATHS TeMbl «Python s
DataSciencey. Boinonnenue u nmpe3eHTaius mpoekra «lccieaoBannue TaHHBIX .
O0o00mIeHre 1 cHCTeMaTH3alusl OCHOBHBIX MTOHATHI TEMBI «AHAIHM3 JaHHBIX C MCIIOJIB30BaHHEM
Pythony. Series, DataFrame, cratuctudeckue MeTobl, pabota ¢ NUMPY. TToHsTHS, H3ydeHHBIE B
MozyIie (pasnene) «AHalu3 JaHHbIX Ha Pythony.
CamocrosTenbHas padota.OCHOBHBIE MOHATHS MOIYJIS (pa3aena) «AHamu3 qaHHbIX Ha Pythony.
BoinonHeHue KOHTPOJIBLHOU PabOTHI.

Mopnyas (pasaen) 2.MamuHHOe 00y4eHHne
[TonsiTvie 1 BUJIbI MAIIMHHOTO 00y4eHus. VckyccTBeHHbI nnTenekT. [lonxon, ocHOBaHHBIN Ha
npaBwiax. MammaHoe oOydyenue. Mcropus passutuss MU B urpax. Cdepsl npuMeHEHUs
MalmHHOTO o0y4yeHusa. OOyueHue ¢ yuurteneMm, oOydeHue Oe3 yduTensd. 3ajada perpeccuu,
3ajaua KJIacCH(pUKAIMM, 3amada kiactepm3amud. OTOOp MaHHBIX JUIT MOJETH MAIIHHHOTO
00yJeHUsI.
AHam3 ¥ BU3yalu3alys JTaHHBIX. MalimHHOEe 00YYeHHE ¢ yYUTelIeM, MallMHHOe 00ydeHne 0e3
yUUTENs, 3a/a4a PEerpeccHy, 3ajgada KIacCHpUKAINK, 3ajada KiacTepu3anuu. buOmmorexn
pandas u matplotlib, ureHne TaGNIUYHBIX MAaHHBIX, CTATUCTUYCCKHE TOKA3aTENU, MOCTPOCHHE
arpaMmm.
bubnuorekn mamuHHOTO OOyueHHs. MammHHOe OOy4yeHHe C y4yuTeldeM U 0e3 Y4uTelns, ero
npeumyniectBa. [loctaHoBka menu W 3amav, aHanu3 JaHHBIX. OOydaromas U TPEHUPOBOYHAS
BBIOOPKH, 3aj7lada perpeccu, 3amada kiaccudukanuu. TecroBas m TpEeHHPOBOYHAs BHIOOpKA.
[TepeoOyuenue, Hepo00yUCHNE, ONITUMANIbHAS MOJIeIb, Kpocc-Banuaanus. bubdauoreka sklearn,
9Tambl ¥ METOJIbI TIOCTPOCHHS MOJEIH MalIMHHOTO 00ydeHust Ha Python (pasnenenue natacera
Ha TECTOBBIM M TPEHHUPOBOYHBINH, CO3AaHHE MOJETH, O0y4eHHE MOJENH, MPOrHO3 pe3yJbTaTa,
OLICHKA aJITOPUTMA).



Jlunetinas perpeccus. [loHsTre TMHEHHON perpeccu, LeieBas QpyHKIUs, IHHEHHOE ypaBHEHUE,
FOMOCKEJJaCTUYHOCTb JIaHHBIX. OTalbl CO3/aHUs MOJEIM MAIIMHHOIO 00ydeHus, mnoaodop
K03(pPHILIMEHTOB JIMHEHHOTO YpaBHEHHUS.
Henunetinbie 3aBucumoctu. Co3nmaHue, oOydeHHWE M OIEHKa MOJCIH JIMHEHHOW perpeccuu,
BU3yanu3anys qaHHbix Ha Python. Henunelinblit GpyHkumu, rpaguku GyHKIUA.
[TonmnHoMuaneHOE NpeoOpa3oBaHUe TMHEHHON PErPECCHH.
Knaccugukanus. Jloructuueckass perpeccusi. Knaccudukanus, IorucTudeckas perpeccus,
JUHENHHBIH Kaccu(UKaTop, TUIEPIUIOCKOCTh, OMHAapHas KiIacCUpUKALMs, MYJIbTHKIACCOBas
kinaccudukanus. JInneitnoe ypaBHeHue, K03(pGpUIMEeHTH! TMHEHHOTO YpaBHEHHS, PACIIONI0KEHUE
TOYKA OTHOCHTEIBHO MpsMOH, OTcTyn oObekTa. Co3maHue, OOy4eHHE W OICHKa MOJENH
JOTMCTUYECKOl perpeccur. Matpuua ommOOK, METPUKU KauecTBa JIOTUCTHYECKOM perpeccuy,
MO/IeJIb JIOTHCTUYECKO# perpeccuun Ha Python.
HepeBbs pemenuii. Yacts 1. Marpuna ommOOK, METPUKHA KavyecTBa JIOTHCTHYECKOM PErpecChH,
MO/IeJIb JIOTHUCTUYECKO# perpeccun Ha Python.
Crnyuaitnelii nec. JlepeBo pemienuii, aTpuOyThl, 3QdeKTUBHOCTh pa3OueHus, riiyOuHa JepeBa,
U7esl aIroOpuTMa CIy4alHOro Jieca, IPUHLUI MYAPOCTH TOJIMbI, CIy4alHbIN JIEC AJI PELICHUS
3aJa9u KIacCU(PUKAIINH U PErPECCUH.
Knacrepusauus. MammnaHoe oOyueHue 6e3 yuuresst, Kiaccu(uKanus, KI1acTepu3alys, aropuT™
K-cpenHuX, IEHTPOH I, PACCTOSIHUE MEXKy TOUKAMH.
ITpoext. IIpencraBnenue npoekra. MammuHoe o0ydeHHe ¢ ydyuTeIeM, 3aada KiaccupuKaum,
METPHUKHU OLIEHKU KayecTBa Kiaccu(UKauuu. DTarnbl pa3paboTKH MOAETH MAlIHHHOTO 00Y4eHus,
aHau3 JaHHbBIX, CO3/laHuEe M OOy4deHHe MOJeNH, OleHKa 3(PQeKTHUBHOCTH pabOThI MOJEINH.
[TpoekT «OCHOBBI MalIMHHOTO 00y4YeHUs» (0000IIeHNnEe U CUCTeMAaTH3alus OCHOBHBIX MOHATUI
TeMbl). [loHATHE ¥ BHABI MalIMHHOTO OOY4YEHHUs, JHMHEWHas perpeccus, JIOTHCTUYECKas
perpeccusi, AepeBbs pEUICHUH, CIIy4alHbIi jec, knacTtepusanns. [IoHsaTHs, n3ydeHHble B MOYJIe
(pa3nene) «MamunHHOE O0yUYEHHEY.
UrtoroBast mpoekTHass pabota. I[loHsTHs, wu3ydeHHble B Mopayhe (pasmene) «MammHHOE
oOyueHue». BrinonHeHue u npecTaBieHne IpoeKTa.

Mopayas (pa3aen) 3. Beenenue B HelipoceTH.
BBenenue B Helfipocetu. VMckyccTBeHHBIH HEWPOH, MH(GOPMAIIMOHHAS MOJENIb MCKYCCTBEHHOTO
HENpOHa, MEKHEUPOHHBIE CBS3M, HEMPOHHASI CETh, CTPYKTYPHBIA NMOAXOA K MOZEINPOBAHUIO
HEHPOHHBIX CETEH, HEMPOKOMIIBIOTEP, MEPCENTPOH, T€HETHYECKUM aJITOPUTM, SBOJIOLMOHHBIN
MOJIXO0JT K MOAEIMPOBAHNIO HEUPOHHBIX ceTel, KBa3MOUOIOIrMYECKU MOAX0] K MOAECINPOBAHUIO
HEUPOHHBIX CETEH, MOJIEKYJISPHBIA KOMIIBIOTED.
[Tpoext. HelipoHHblE ceTH, CTPYKTYpHBIH MOAXOJ K OOydeHHIO HelpoceTed, MOAEIUpOBaHUE
JIBYXCJIOMHON HEUPOCETH

I[Inanupyemblie pe3yJibTaThl 0CBOEHUSI Y4eOHOT0 Kypca

[lpenonaBanne kypca «VMCKYCCTBEHHBIH HHTEIUIEKT  (YriIyOJE€HHBIH  YpOBEHB)»
HAIpaBJIEHO Ha JOCTWKEHHE TpeX TPYII pe3yidbTaToB - JIMYHOCTHBIX, METalpPEeIMETHBIX H
PEIMETHBIX.



1-s rpymma:
JMYHOCTHBIE
pe3yabTaThI

1.1. ®opmupoBaHue y ydanierocs MUPOBO33PEHUS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIIECTBA.

1.2. ®opMupoBaHKEe y ydallerocs MHTEpeca K JOCTUKEHUSIM HayKu U
TEXHOJIOTUH B 00JIACTH UCKYCCTBEHHOTO MHTEIUIEKTa

1.3. ®opmupoBaHHE y y4allerocs YCTAHOBKM HAa OCMBICIEHHOE U
Oe3omacHoe B3aMMOJCHCTBHE C TEXHOJOTUSIMU U YCTPOHCTBaMH,
pea30BaHHBIMU HA OCHOBE MPUHIIUIIOB HCKYCCTBEHHOTO MHTEILJIEKTA.
1.4. TlpuoOpeTreHre ombITa TBOPUYECKOW NEATEILHOCTH, ONMUpArONIEHCs
Ha MCIOJIb30BaHNE COBPEMEHHBIX HH()OPMALIMOHHBIX TEXHOJIOTHUH, B

TOM YHCJI€ UCKYCCTBEHHOTO MHTEJJICKTA.
1.5. ®opmupoBaHue y ydamierocss yCTaHOBKM Ha COTPYIHUYECTBO U
KOMaHAHYIO paboTy MpH pelIeHUH UCCIEI0BATENbCKUX, MPOOIEMHBIX U
M300peTaTeNbCKUX 3a7ay.




2-5 rpyIma:
METaIpeIMETHBIC
pe3yIbTaThI

ITo3naBartesbHble YY:

2.1. VYmenue paboratb ¢ HHPOPMALMEH, aHATU3UPOBATH W

CTPYKTYpUpOBaTh IOJYYEHHbIE 3HAHUS M CHUHTE3UPOBAaTh HOBBIE,

YCTAaHABIIMBATh IPUYNHHO-CJICICTBEHHBIC CBS3U.

2.2. YMeHHsI OOBSCHATH SIBJICHHUS, MPOIECCHI, CBSA3M M OTHOIICHHUSA,

BBIABJISIEMBIE B XOA€ II03HABATEIBHOM M MCCIENOBATEIIBCKOU

JESITEIBHOCTH.

2.3. YMeHHe fenaTh BbIBOJbI HA OCHOBE KPUTHYECKOIO aHAJIN3a Pa3HbIX

TOYEK 3pEHUs, MOATBEPKIATh UX COOCTBEHHOW apryMeHTalued WIIH

CaMOCTOSITENIHO MOJTYyYCHHBIMU JAHHBIMHU.

2.4. YMeHHE aHaIM3UPOBATH/PEIICKCHPOBATH OIBIT HCCICAOBAHUS

(TeopeTHYecKoro, AMIMPUYECKOr0) Ha OCHOBE IpPeJUI0KEHHOU

CUTYalllH, IOCTaBJICHHOW LIEJIH;

2.5. YMeHue CTpOUTh pacCyACHHE HA OCHOBE CPABHEHUS IIPEIMETOB U

SIBJICHUU.

PeryastuBubie YY/:

2.6. Ywmenue 000CHOBBIBATH IIETICBHIE OPHEHTUPBI U
IPUOPUTETHI CChIJIKAMH Ha IIEHHOCTH, YKa3bIBast U 000CHOBBIBas

JIOTUKY.

2.7. YMeHHe NMIaHUPOBaTh HEOOXOIUMBIE JEHCTBHUS B COOTBETCTBHHM C

yueOHOM U T103HABaTEIbHOW 3aJauell M COCTaBIATh ANTOPUTM HX

BBITIOJTHEHMSL.

2.8. YMeHHe OmHCHIBaTH CBOW OMBIT, OGOPMIISLsS €ro Jjs Iepenaqu

JpPYTMM JIIOJISM B BHUJAE TEXHOJOTMU DPELIECHUS NPAKTHUYECKHUX 3ajad

OIPEENIEHHOT0 KJ1acca.

2.9. VYmeHue BbIOMpaTh M3 NPEUIOKEHHBIX  BapUAaHTOB MU

CaMOCTOSITEIHO ~ MCKaTb  CPEACTBAa/pecypchl Uil pelleHus

3aJ]aui/AOCTHXKEHMS LIEJIN B X0/1€ UCCIIeI0BATENbCKON 1EATEIbHOCTH.

2.10. YMeHnue npuHUMAaTh pElIeHHE B UTPOBOM U y4eOHON CUTyalluH U

HECTH 3@ HETO OTBETCTBEHHOCTD.

KommyHukatuBubie YY /|

2.11. YmMeHue B3auMOJIEHiCTBOBaThH B KOMaHJE, YMEHHEM BCTyNaTh B

JMAJIOT U BECTH €TO0.

2.12 YMmenue co0uro1aTh HOpMBI MyOJIMYHON peuH,

perJsaMeHT B MOHOJIOT€ W JIUCKYCCMM B COOTBETCTBUU  C

KOMMYHUKAaTUBHOM 3aJa4€il.

2.13. YMeHue onpenensiTh CBOM JIEHUCTBUS U ACUCTBUS MAapTHEPOB AJIs

IPOAYKTUBHON KOMMYHUKAIIUH.

2.14. YMeHnue npuxoauTh K KOHCEHCYCY B AUCKYCCHUU WM KOMaHIHOU

pabore.

3-s1 Tpymma.
[IpenmerHsbie
pe3yJIbTaThl

3.1. MmeTp mpencTraBIeHUE O COBPEMEHHBIX M IEPCIEKTUBHBIX
HaITpaBJIEHUSAX MOJECIMPOBAHUS MHTEIUIEKTYaJbHON NEATEIBHOCTH U O
pa3IMYHBIX IOAXOAAX K  MOJCIHMPOBAHUIO  HMHTEIJIEKTYaJIbHOU
JIeATEIbHOCTH.

3.2. YMeTp NpUBOIUTH IPUMEPHI PEIIEHUS pa3IUYHBIX 33Jad C
HCITOJIb30BAHUEM HEUPOHHBIX CETEH.

3.3. ImeTh npecTaBiIeHUE O HAYKE O JaHHBIX.




3.4. YMeThb BBINOJNHATH TCPBUYHBIA aHAW3 JaHHBIX Ha Python c
HCIIOJIBb30BAHUEM  OHUOJIMOTEK Pandas, Matplotlib, NumPy,
BU3YAJIU3UPOBATh JaHHBIC, ICKATh B JAHHBIX 3aKOHOMEPHOCTH, PeIaTh
NPaKTHYECKHUE M UCCIIEJ0BATEIbCKHE 3a/1a4H 110 aHAIU3Y JaHHBIX.

3.5. NmeTh npeacTaBieHus 0 MHOTOOOpa3suH MOAXO0J0B B pa3paboTke
UCKYCCTBEHHOTO HMHTEIUIEKTa, MX BO3MOXKHOCTSIX W OTPAaHHYCHHUSAX; O
MaIIMHHOM O00Yy4YeHUH U cepax ero NpuMeHEeHHUs
3.6. YMeTp OOBACHATH pasHHIy MEXAYy MAIIMHHBIM OOYYeHHEM C
YUUTENNEM U 0€3 yUuTes.

3.7. BeusBnsaTe ¥ (GOpPMYIUpPOBATH 3aJaudl MAIIMHHOTO OOY4YeHHUs IS
pa3nuYHBIX cep KU3HU YeJIOBEKa M B COOTBETCTBHU C PEaTbHBIMH
MOTPEOHOCTAMU
3.7. Nmerp mnpencraBiacHUs O HEAOOOYYEHHBIX M IEpPEe0OYUYEHHBIX
MOZETISIX MAIIMHHOTO OOY4YeHHs, yMEThb BBIIBISATH INPOOJIEMBI TIO
XapaKTEpHBIM MPU3HAKaM M 3HATh crO0co0bI OOPHOBI ¢ mepeodyueHneM
¥ HEZ000Y4YEeHHEM MOJICNIEH.

3.8. Hmerp mpexncraBieHHsT O CYLUHOCTH paboOThl  MOJEIH
JOTUCTHYECKOM PErpeccud W BO3MOXKHOCTSAX €€ MPUMEHEHHs s
KJIaccu(uKauuu 00BEKTOB; 00 HCIOJIB30BAaHUU JIEPEBHEB PEIICHHUN B
MAaIIMHHOM OOY4EHHH.

3.9. YMmerp co3maBaTh MoOjeNM JHHEHHO#H perpeccun Ha Python c
noMoInk oubimorek pandas, numpy u sklearn
3.10. YMerp MpoOeKTUpPOBATh U PEATU30BBIBATH MOJEIH MAIIMHHOTO
o0yuenus Ha Python ¢ momoripio nHCTpYyMEeHTOB OubIHMOTEeKH SKlearn

Y4eOHO-TeMaTHUeCKOe MJIAHMPOBAHHE

Ne HasBanmue pa3gesa/TemMmbl KoIM4ecTBO YaCOB
LI
Obmee
1. AHanu3 1a”HHbIX Ha Python 15
1.1. | Hayka o ganHbIX. CTpYKTYpBI JaHHBIX 1
1.2. | Pabota co cnimckamu Python 1
1.3. | Pabora ¢ TabaunaMu 1 IIOArOTOBKA JAaHHBIX 1
1.4. | bubnuotexu Python. bubnuoreka Pandas 1
1.5. | Crpykrypsl nanubix B Pandas 1
1.6. | Crpykrypa nanaeixDataframe 1
1.7. | Hocryn k gaHHBIM B CTpyKTypax Pandas 1
1.8. | Pabora c mpormyckamMu B TaHHBIX 1




1.9. | Pabota co cTpykTypamu naHHbeix B Pandas 1
1.10. | Onepanuu Hang gaHHBIMHA. Apudmerndeckue | 1
U JIOTUYECKUE OTIepaliu
1.11. | CraTuctuueckue JaHHBIC 1
1.12. | OnucarenbHasi CTaTUCTUKA 1
1.13. | bubnuoTeka BU3yanu3anuu JaHHBIX 1
1.14. | IlocTpoenue rpagukon 1
1.15. | IlocTpoenue nuarpamm 1
2. MammnHHoe 00y4YeHHe 9
2.1. [ToHsiTHE M BUJIBI MAIIIMHHOTO O0y4YEHUS 1
2.2. | Anaim3 u BU3yanm3aius JaHHbBIX 1
2.3. | bubnnoreku MamImHHOTO O0y4YeHHUs 1
2.4. | JIuneitHas perpeccus 1
2.5. | HenuHeliHbIe 3aBUCHMOCTH 1
2.6. | Knmaccudukanus. Jloructuueckas perpeccus | 1
2.7. | HepeBss pemenuii. Yacts 1 1
2.8. | Ciyuaiinblii jec 1
2.9. | Knacrepuzanus 1
3. HeiipoceTn 10
3.1. | Beenenwme B HelipoceTH 4
3.2. | BBeneHue B KOMIBIOTEPHOE 3PEHUE 2
3.3. | CBepTka u300paxeHuit 2




3.4.

OO0yuenue HeHPOHHOH ceTH 2

UTOro

34

TemaTH4yeckoe INIAHUPOBAHMUE C ONIPEACICHUEM OCHOBHBLIX BU/I0B y‘l€6HOﬁ

ACATCIBbHOCTH

Hanmenopanue | KPaTKoe coaep:kanue Buabl yueoHol
TEMbI HEeATCJIbHOCTHU
1. Anauan3 1aHHbIX Ha Python
1.1. Hayka o naHHbIx JIaHHbIC, HAYKA O TAHHBIX, | Anarumuyeckas: aHau3
CTpykTyphI OTKPBITBIC JTAHHBIC, TPAKTOBOK IIOHATUS «HAyKa O
HaHHBIX HNCTOYHHKU JaHHBIX»; TIIOUCK OTBETOB Ha
JTAHHBIX,CTPYKTYPBI MPOOJIEMHBIC BOIMPOCH  yUUTEIIS
JAHHBIX (CTEK, MacCHB, Kommynuxayuonnas:
ouepeib, XdII-Ta0JIHIIA) 00CYyX/I€HUE TPAKTOBOK TOHATHS
«HayKa O JaHHBIX», OTBETHl Ha
BOIIPOCHI YYHUTENSl, B TOM YHCIIEC
poOJIEMHEIE.
Ilpakmuueckas: paborta B
MUKporpynmnax Ha 1 stame ypoka
(BBITIOJIHEHUE 3a/1aHAS Ha
ONpOBEP)KEHUE WIN (HaKTUYECKOE
MOATBEPKJIEHUE  OJHOIO U3
TE3MCOB);  TMOHWCK  MPHUMEPOB
CalTOB-UCTOYHUKOB JAHHBIX;
pemieHne MpoOJIEMHBIX 3aJaHUMN
Pedghnexcuenas: 3aroJIHEHNE
nucTa pedIIeKCUu B KOHIIE YpOKa
1.2. Pabota CO CTPYKTYpHI JaHHBIX, Dkcnepmman: 0BCyKIeHHE
cnuckamu Python | criucku, CiCOK, SI€MEHT JOMAIITHETO 3a[aHMs ¥ ero OeHKa
CTuCKa, MHACKC, Ananumuueckas: aHamM3
OTpHLIAaTE/IbHAA poOIeMHOM CUTYyaIuu 00
WHICKCAITUS

OpTaHM3aIlMi XPAHECHUS JTaHHBIX
(Ha mpuMepax); HamMCcaHHE Kojaa
(aTam 2 ypoka);

Ilpakxmuueckas: pelieHue
MpOoOJIEMHBIX 3aJaHUI;




MpaKTHIecKas pabora (3Tan
3 ypoka)

Kommynuxayuonnas:oTBeTsl  Ha
BONPOCHI  YUUTENSI, Yy4acTHUE B
TPYNIOBOM  OOCYXXIEHUU  TpH
BBINOJHEHUU 3aIaHUM.

Peghnexcusnasn: 3anomHeHne JTUCTa
pedekcun B KOHIIE ypoKa

13. Pabora crieku B Python, Ananumuueckas.: aHaIN3
TaGHI/IHaMH onepanru Haa CIIMCKaMU, HpO6JICMHLIX CHTyaHI’Iﬁ, IIOUCK
MTOATrOTOBKA OCHOBHBIC METOJIBI JIS OTBETOB Ha poOJIEMHBIE
JAaHHbIX pa6OTBI CO CITUCKaMH, BOIIPOCHI, BBINOJHCHUE 3aJaHUsA

paboTa ¢ TabJIMYHBIMHU Ha aHAJIW3 JIAHHBIX C IOMOIIBIO

JTAHHBIMU, (YHKIHH byHKIMI Excel; a”HaIn3

MuH(), Mmakc() u cp3Hau() PE3yJbTATOB BBIIIOIHEHUSA

B Excel, mouck, ouncrka, | 3anaxuii B Excel

peoOpa3oBaHue, Ilpakmuueckas: BBITIOJTHCHHE

opranusanus u coop npaktudeckoir  paborer  Excel

JIAHHBIX Kommynurxayuonnas: OTBETHI Ha
BOIIPOCHI  yYUTENs, Yy4yacTue B
TPYNIOBOM  OOCYXIEHUU  TIpH
BBITTOJTHCHUH 3a]aHuUM.
Perexcusnas: 3aI0JIHCHHE
aucTa pedieKCHH B KOHIIE YpOKa

1.4. bubnuorexu MOKCK, OYUCTKA, | AHanumuueckasi: TIOUCK OTBETOB
Python. npeoOpa3oBaHue, Ha IpoOJIEMHBIE BOIIPOCHI
bubnuoreka opramsamuss u  cOop | (HampuMmep, TNPOBECTH
Pandas aHHBIX, onbanoTeKka aHAJIOTHIO OMOIIMOTEKA

SI3BIKA S3bIKa IPOTrPaMMHUPOBaHUS
MIpOrpaMMHUpPOBaHUS, c OOBIYHOM
6ubamorexku Python, OMOIMOTEKOM), COCTaBJIEHUSA
oubmroTeka Pandas, IJIaHA JIEUCTBUM 10 U3YYEHUTO

UMIOPT OUOIHOTEK

" aHaJIn3y JAaHHBIX

Ipakxmuueckas:BbIIOTTHEHUE
MIPaKTUIECKON PabOTHI
Kommynuxayuonnas: OTBETbl Ha
BOIPOCHI YUUTENS, yHacCTUE B
TPYIIIIOBOM
00CYyKI€HUUBBIIIOTHEHHOTO
JIOMAIIIHETO 3aJaHus U B

MPOIIECCE BBIMOIHEHUS 3a/IaHUMN.
Peghnexcusnasn: 3anonnenue

aucTa pedIeKCHH B KOHIIE YpOKa




1.5.

CtpyKTypbl
nanaeix B Pandas

TIOUCK, OYHCTKA,
peoOpa3oBaHue,

opranmzaimuss U cOop
JAHHBIX, CTPYKTYPBI

na”ubIX B Pandas,

CTPYKTYypa JaHHBIX Series

Ananumuueckasi: aHaJInu3
BBIITOJIHCHHBIX JOoMallHUuX
SaﬂaHHfI; BBITIOJIHEHUEC

3aJaHUH 10 CTAHIUSIM.
Ilpakmuueckas. BHINIOTHEHNE
3aJaHui o CTaHIIHIM,

BBIIIOJIHCHHUE TECTA
KOMM)/HMKCIL}MOHHCIE.‘ OTBCThI HA

BOIIPOCHI yUuTENs,
ydactue B
IPYNIIOBOM  OOCYXAEHUUIIPU

BBITTOJIHCHUH 33 JIaHHH.
Pegrexcuenas: 3anonnenue
nucta peIeKCHU B KOHIIE YPOKa

1.6.

CrpykTypa
nanHbeix Datafram
e

CTPYKTypa  JaHHBIX
DataFrame, cnoBapp,
CIIUCOK, GyHKIMA

read_csv, meroxsl head u
tail

Oxcnepmuasi: MOMCK u
00cyxIeHre OImrO0K o
pe3ylbTaTaM BBINOJIHEHUS
3aaHui

Ananumuyeckas: aHaIIN3
BBITIOJTHEHHBIX MIPAKTUICCKHIX

3aJaHul, TOUCK OMIMOOK U UX
0o0oCHOBaHME, aHAIHM3 (parMeHTa
Koja (3amanue 4),

Ilpaxmuueckas: BBIIIOJIHEHUE
3aJaHU Ha CO3JaHhe OOBeKTa
DataFrame wu3 cioBaps u u3
criicka crnuckoB (1 sram ypoka),
BBIINTIOJTHCHUEC 3aHaHHﬁ Ha
CUMTBIBAHMEC U BBOJ AAHHBIX, aHAJIN3
kKoja u T.JA. (2 m 3 3Tambl ypoka)
Kommynuxayuonnas: OTBETHL. Ha

BONPOCHl YUUTENS, Yy4acTHUE BO
bpoHTaNbHON Oecene u
TPYMIIIOBOM 00CyXIEHUUTPU
BBITIOTHEHUH 3aJIaHMHI.
Pedghnexcuenas: 3aI0JIHEHNE

nucTta peIeKCHU B KOHLIE YpOKa




1.7.

JlocTyn K JaHHBIM
B

DataFrame, ¢pynxims
display(), metozst loc u

AHanumuyeckas NpU BBITIOJHEHUN
3aJaHuN

crpykrypax Panda | iloc; BeIBO JaHHBIX 11O Ilpaxmuuyeckas IpU BBITIOJIHEHUN
S METKaM U Cpe3aM METOK, BCEX 33/IaHU (MHIMBUYaTIBHO U
WHJICKCaM H Cpe3am B MUKPOTPYIITIaX), npu
UHJICKCOB B Series; BBIMIOJTHEHUH TPAKTHUUCKOMN
BBIBO/I JAHHBIX 1o | paboTsl.
aTpubyTam, cpe3aMm MeTok | KommyHukayuonHas: OTBETbI HA
Y JIOTHYECKUM YCIIOBHSIM B | BOIIPOCHI yUuTeNs,
DataFrame y4acTue BO
(bpoHTANTBHOM OIpOCe U
TPYNIIOBOM  OOCYXJICHUHIIPU
BBITIOJIHEHUH 3aJIaHU.
Pedghnexcuenas: 3anonHenue
TUCTa pedIICKCHH B KOHIIE ypOKa
18. Paborac npocTas bunwsTpanus, | Anarumuueckas NPUA BHITOIHEHUN
Tiponyckamn B byHKIISA query, | 3ananuit u OTBETOB
AaHHBIX JIOTUYECKHE YCIIOBUS; Ha TPOOJIEMHBIC BOIIPOCHI.

MPOIYCKH JIaHHBIX,
meToel dropna, fillna

IIpakmuyeckas TpU BbIOJIHEHUH
3aJIaHHU B Mapax.

KOMMyHuKCZL;MOHHCZ}Z.' y4daCTuc BO

(bpoHTATBHON Oecene o
00CYXICHUIO JIOMAIITHETO
3amaHus  (Momenmp  ypoka  —
HIEpEBEPHYTOE oOyueHue).
Pegnexcusnas: 3aIl0JIHEHHE

JIUCTa pe(pnelccpm B KOHIIC YpOKa




1.9.

Pabora co
CTPYKTYpaMu
na"HbIx B Pandas

nH(pOpMaIus 0 TaHHBIX,
meTozbl info u describe,
YHCIIOBBIE U
KaTeropuaibHbIE
MIPU3HAKU, arpErupyrolre
¢bynkuu: value_counts,
unique, nunique, groupby
meroael min(), max() u
mean();o0beanHeHne
TaOIIUI c

MOMOIIBIO0 METO/1a
merge, mapamMeTpsl ON 1
how

Ananumuyeckas PH BBITIOJTHEHUH
NPAaKTUYECKOr0  3aJaHust  Ha
YTEHUE JIAaHHBIX W3  TaOJHIIBI
uHpopMaun 00 UTPOKax
¢GyTOO0IBHBIX KIIYOOB, B TOM
qyuciae C MPUMEHEHHEM METO]
describe(); mnpu  BeIMONHEHWH
3aJJaHUS Ha HCCIICIOBAaHHE
arperupyromux QyHKIHif;
IIpakmuyeckas: TPU BITIOJIHEHUH
3aJ]aHuH, B TOM qHcIe
CaMOCTOSITEIIbHBIX U
HCCIIEIOBATEIbCKIX
MPaKTUYECKUX PAOOT.
Kommynukayuonnasn: ydactue BO
(dbpoHTAIBHOU Oecerne o
00CYXICHUIO JIOMAIIHETO
3ajaHus  (Moaedb  ypoka  —
[IEPEBEPHYTOE O0yUYEHHE).
Pegrexcusnas: 3aroJIHEHUE
nucta peIeKCHU B KOHIIE YPOKa

1.10.

Oneparun
JTAaHHBIMHU.
Apudmernueckue
" JIOTUIECKUE
oreparuu

HaJ

MPOCTEUIIIHNE
apudmernyeckue
OIlepaTophl,  JIOTHYECKUE
OTIepaTOPHI, OTIEPALINU HAJ
cronbuammu  garagpeiima,
MPUCOCTUHEHUN CEepUH K
natappeimy;pyHKIuN
query, str.match,
str.contain

Ananumuueckas: IIpu
BBITIOJIHCHHUH 3az[aH1/n?1 n OTBCTOB
Ha YTOYHSAOLNIUE U HpO6J’I€MHLI€

BOIIPOCHI YUUTENSA npu
BBITTOJTHEHUU 3aJaHuH, pu
BBINIOJIHEHUM 3aJaHuH Ha
JIOTUYECKHE onepauuu pu

(buIBTpaI TaHHBIX
IIpakmuueckas.: TIpA BBITIOTHEHUT
3aIaHui Ha HIOBTOpEHUE
apU(PMETHUECKUX M JIOTHYECKHX
orepaTopoB B Python; npu
BBIIIOJIHEHUM  3aJaHUU ¢ HOBOU

IIEpEMEHHOMN sum; pu
BBITIOJTHEHUH 3aJaHui Ha
JIOTHYSCKHE onepanuu c
JTAHHBIMU.

KommyHnukayuonnas: ydactue BO
(GpOHTATBHOM OOCYXICHUH.
Pegnexcusnas: 3aroTHeHNE
mucTa pedIeKCHU B KOHIIE YpOoKa




1.11. | Cratuctuueckue meron describe, uncnossie | 4, o MpH  OCBOCHHMH
TaHHBIC U KaTeroprajbHbIe CIIOCOBOR e —
TIOKasaTelH, Pa3INYHBIX CTaTUCTHYECKUX
MHUHUMAJIBHOC, nokasateneil W 3aKpeIUICHHU
MakCHMaJIbHOC M CPCIHCC | yepes BRIMOIHEHHUE 3aJaHUM; TPU
apuMeTnIecKoe CpaBHEHUHU CTAaTUCTUYECKUX
3HA4CHUsA, KBAPTWIM U | yjoka3zaTelield (Ha mpuMepe).
CTaHJAPTHOC OTKJIOHCHUC | [/paxmuyeckas NPU BBIIIOJHEHUH
3aJjaHu’ Ha BBIYUCIICHHUE
Me/IMaHbl, CTaH/apTHOTO
OTKIJIOHCHUS " KBapTHIIH.
KommyHnukayuonnas: ydactue BO
(pOHTAIIBHOM OOCYXICHUH.
Pegnexcusnas: 3aIoJIHEHHUE
TucTa pedIIeKCHH B KOHIIE ypOKa
1.12. | OnucarenpHas METOJIBI info, describe, AHQIUMUYECKas DY BHITTONHEHHT
CTAaTUCTHKA min, max, mean, ycioBUsi 3a1aHUi [IPAKTHYECKON paGoThI
(ubTparum AQHHBIX, | ya mpuMeHeHME CTaTHCTHYECKHX
CTATUCTHKA TO METO/IOB, a TaKKe npu
KaTeropHaIbHbIM COCTaBJICHUU 3aJIaHusI Ha
napameTpam, QUIBTPALHS | cnoscpple yonoBUs (DHILTPALAU
AaHHBIX, CTATUCTUYCCKUC | nappprx u CTaTUCTUYECKUX
MCTOABI METO/JIOB.
IIpaxmuyeckas NPU BHITOTHECHUN
3aJ1aHHMN.
KommyHnurxayuonnas: yaactiue Bo
(GbpOoHTAILHOM 00CYXICHUH
MPOOJIEMHBIX CHUTYaIHi,
OTBETHl HA  BOIPOCHI,
0o0CyX/IeHue B rpymmax.
Pegnexcusnas: 3aroJIHEHHE
nucTa pedIIeKCUu B KOHIIE YpOKa
1.13. bubanoreka BHU3yau3anus JT@QHHBIX, | Anqnumuyeckas: TpHBbLIETEHUN
BH3YaJIH3aI[uu MPEUMYIIECTBA JTHATPAMM | [pepMyIecTB BH3yaJIN3aLUN
AaHHBIX u rpaguKoB; BUIBL | maHHBIX J0 WX  TaOJIWYHOTO
JuarpamMm; OUOIMOTEKH MIPEACTaBICHUS.
Pandas, Matplotlib, | ITpaxmuueckas: npu BEINOTHEHUN
Seaborn ¥ TOCTpOEHHE | NPAKTHYECKUX 3aJaHUl B MAJIbIX

rpaduKoB M JUarpaMMm c
IIOMOIIIBIO ITHUX
oubmmoTex, metonsl plot,
hist,  scatter, joinplot,
pairplot, countplot.

rpynnax (1 »Tam ypoka); mnpu
BBINOJIHEHUH MIPAKTUYECKON
paboThl (2 rTan ypoka)

Kommynuxayuonnasn: OTBEThl Ha
BOTIPOCHI YUUTET,
(bpoHTATEHOCOOCYKICHHE u
o0cyXJieHHe B MaJbIX Tpymnmax
Pegnexcusnas: 3aItoJTHEHHE
nucTta pedieKcur B KOHIIE YpoKa




1.14.

ITocTpoenue
rpauKoB

THUIIBI CpaBHeHI/Iﬁ 1 THUIIbI
Auarpamm, rnpaBujia

Ananumuyeckas IpU BHIIOJTHEHUU
3aJIaHUN HA IIOCTPOCHHUE

odopMIICHHS
METOIbI OnoIMOTEKHN
Pandas mas  HacTpolKH
BHEIITHETO BHJIA IPaHUKOB;
METOIbI OnoIMOTEKH
Matplotlib TS
IIOCTPOEHUs U HACTPOUKHU
BHEIITHETO BHJ1a TPaUKOB

JMarpaMM;

rpadguKoB c
WHCTPYMEHTOB OubnmoTeku
Pandas (sram 2 ypoka) w
oubmuorekun Matplotlib (stan 3
ypoOKa).

Ilpakmuueckas TIpU BBIIOJIHEHUH
3aJaHAN Ha MIOCTPOCHHE
rpaduKoB c IIOMOUIBIO
UHCTPYMEHTOB OMOIUOTEKH
Pandas u 6ubmuorexu Matplotlib.
KommyHnukayuonnas: ydactue BO
(poHTATBHOM 00CYKICHUH
JIOMAIIIHETO 3aJaHusi W IPaBHII
noctpoenus rpagukos (1 »stan
ypOKa), BBINOJHEHHBIX 3aJaHUi
Ha 2 u 3 3Tanax ypoxa.
Pegprexcusnas: 3aroJHEHNE
nucta pedIiekcuy B KOHIE YpOKa

IIOMOIIIBIO

1.15.

[Toctpoenue
JarpaMm

meToasl hist wm  scatter,
NPUHIKAIBL  [TOCTPOEHHUS
CTOJIOYATHIX THATPAMM,
byukuuspivot_table,
METOJ bar " €ero
napameTphbI

Ananumuyeckasi: BBITIOJIHEHHE
3aJJaHU Ha TIOCTPOEHHE B
Matplotlib nuarpamm; Ha BBIOOD
BUJIa CTOJIOUATON JUarpaMMsl JUIs
JTyqIIed BHU3yalM3aldd JTaHHBIX
Ilpaxmuueckas: BBITIOJIHEHHUE
3aJaHMI M CaMOCTOSITEIIbHON
PaKTUYECKOH paboThI Ha
TTOCTPOEHUE CTOJIOYATHIX
JrarpaMmm
Kommynukayuonnas:npu
00CYX/IEHUH JTOMAIIIHETO 3a/1aHus
(1enecooOpa3HOCTh  MOCTPOEHUS
CTOJNIOYATBIX  JMarpaMM,  BHUIBI
CTOJOYATHIX arpamm,
MOCJIEZIOBATENBHOCTh IIIarOB IO
MOCTPOEHUIO CTOJIOUATHIX
auarpamMm); TpH  OTBETax Ha
YTOUHSIIOLINE BOMPOCHI YUUTEISA
Pegexcusnas: 3aIl0JIHEHNE
nucTa pedIieKcud B KOHIE YpoKa

MammHHOe 00y4eHue




2.1.

IlonsTue u BUABI

UckyccTBeHHBIN Ananumuueckas npu
MaHlIMHHOTO UHTEIUIEKT, MOJIXOJI, | CPABHUTEIBHOM aHaJIN3e
00yueHus OCHOBAHHBINM Ha MpaBHJIaX, | HOJXOA0B: 00y4YE€HHE C ydyUTeleM
MaIlmHHOE oOyyenue, | U1 oOydeHue Oe3 yuyuTens; NpU
ucropuss pazsutus WU B | oTBeTax Ha BOIIPOCHI u
urpax, chepsl bpoHTaTBEHOM 00CyXJIeHUH
NPUMEHEHHUST MAIIMHHOTO | BOIPOCOB IO INPE3EHTALUU.
oOyuenust; oOyuenue c | [Ipakmuueckas TIpU BBIIOTHEHUU

yuuTeneMm, oOydeHue Oe3 | 3aaHMil MPaKTUYEeCKON paboThI.
yUuTes, 3agada | KommyHukayuonHas: OTBETHl Ha
perpeccum, 3aJla4ya | BOMPOCHl y4YUTENsd, ydacTUE BO
kinaccuukanuy,  3agada | GPOHTAIBHOM OOCYXICHUU TIpU

KJIaCTEepH3aIlHHY, 0TOOp | BBITIOJIHEHUU 3aJaHHIA.

JTAQHHBIX JIJIST MOJISITH Pegnexcusnas: 3aIoJIHEHHE

MAaIIUHHOTO O0yYCHUs mucTa pedIeKCHy B KOHIIE YPOKa
2.2. AHanu3 MamuaHOe  O0Y4CHHE | 4o 0 s NpH  TIOHCKe
BU3yalIU3aLUs C YYHUTCIICM, OTBETOB Ha BOHOPOCHI B XoJe
AQHHBIX MAIHHOC 00CyXKIeHus BBITIOJHEHHOTO
0byuenne Oes JIOMAIITHET O 3aJjaHus, npu
yautend, safaia BBITTOJIHCHUH 3aJJaHuN

perpeccuu, 3ajaua
KJIaCCU(UKAIINH,

3aj1a4a
KJTaCTepHU3aIlnY;
oubmmotekn  pandas wu
matplotlib, YTeHHE
TaOJMYHBIX TaHHBIX,
CTaTHCTHYECKHUE
MOKa3aTesid, MOCTPOCHHUE
JMarpaMm

PaKTUYECKON paboTHI.
IIpaxmuueckas: npu 00CYKIACHUN

BBIIIOJIHEHHOI'O JOMAaIIHET O
3aJjaHusA; Opu  (POHTAIBHOM
ornpoce u Oecene, npu
BBITOJIHEHUH 3aaHuN

MPAKTUYECKON pabOTHI.
Kommynuxayuonnasn: OTBEThl Ha
BOTIPOCHI  YUUTENs, Y4acTHE BO
(GpOHTATBHOM OOCYXJIEHUH TPH
BBIIIOJIHEHUH 3aJJaHUM.
Pegnexcuenas: 3aIl0JIHEHNE

JIUCTa pe(pnelccpm B KOHIIC YpOKa




2.3.

bubaunorexu

MammHaHOe o00y4eHue ¢

Ananumuueckas:  OTBETHI  Ha
MalIMHHOTO yuuresnem u 6e3 yuurens, BOMPOCH! (aHAIU3 BOIPOCOB M
00yueHust cro HPCAMYIHCCTBA, | o pek OTBETOB)(PPOHTAILHOM
MOCTAHOBKA LCMH W 3a%aY, | Goconnr:  amamns  rpaduKos
aHQIA3 AQHHBIX, | \oneneif  MalIMHHOTO 0OYdYeHHUs
obyuaiomas 1 OpY  BBINOJHEHUM  3aJaHus
TPEHHPOBOUYHAsT BBIOOPKH, «ITpoGiemsr B 06yueHuH
3ala4a PErPECCUH, 3aa4a | yonor
KIaCCHUKALMHN, TECTOBAS | rp, myyeckas: TOHCK OTBETOB
" TPCHUPOBOYHA | ya  pompockl  hpOHTAIBHOI
BBIOOPKa, TEPEOOYHCHNUE, | Gocenyr 1 BOIPOCHl y4YHTENs B
HeJ000yueHue, X0JI€ yPOKa.
ONTHMAIbHAA MOACTP, | KommyHnukayuonnas: yd4acTue BO
Kpocc-BaTnAalnst, (GpoHTAIBHOM Oecene 1o
oubimoreka sklearn, MaTepuana MpebAYIIero ypoKa;
3Tarbl NOCTPOCHUS | yyacte B OGCYKIEHHH —MpH
MOJeIn MAIIMHHOIO | prijonHeHuU 3a1aHKs B
obyuenns Ha Python MHKPOTpYIIe  TI0  aHAIHu3y
(train_test_split, rpaduKoB MAIIHHHOTO
LogisticRegression, fit, | oGyuenusy.
predict) Pegnexcusnas: 3anonHeHme
nucTa pedIeKCHU B KOHLIE YPOKa
2.4. Jluneiinas MTOHSTHE THHCHHOM | g, voercas: aHATHR paGOTEI
perpeccus perpecenn, - HOICBAT | \ionenn  numeitHolt  perpeccuu
yHKIHS, THHEIHOE (moa6op K02 QHUIIHEHTOB
YpaBHCHHC, JIMHEHHOTO ypaBHEHUsI c
TOMOCKCACTUIHOCTD HECKOJIBKUMH  HepPEeMEHHBIMH);
AQHHBIX; STAMBI CO3MAHUA | apany3 3ajmau, mpesCcTaBIEHHBIX
MOJEIH MAIIMHHOTO | yyyrenem, BHIGOP M3 HEMX 33724
obyuenns,  mondop perpeccuu; 3a1aHUe Ha aHalu3
KO3 PHUIIHEHTOB

JIMHEWHOTO YpPaBHEHUS

rpauKoB U BBHIOOpP M3 HUX TOTO,
KOTOPBIIl COOTBETCTBYET MOJENU
JUHEWHOM  pEerpeccuu; AaHaJlnu3
TOUYEUHBIX Trpaduka U BEIOOP
cpeiu HUX Habopa  JIaHHBIX,
HOIXOAAIMX AN peIIeHUs
3alayd  JIMHEMHOW  perpeccuu;
CO3/IaHHEe MOJIeIM  MAaIIMHHOTO
o0yuenus Ha Python.
Ilpaxmuueckasa: pelmieHue 3aaad
Ha BbIOOp (M3 TpEeACTaBIEHHBIX
YUHUTEIIeM 3a/1a4) 3a/1a4
perpeccur; Ha BbBIOOp Habopa
JTAHHBIX (mo rpadukam),
HOIXOAAIMX AN peIIeHUs
3ala4yd  JIMHEMHOW  perpeccuu;
pa300p 3a7auu MAITMHHOTO
00yJeHus

Kommynukayuonnas: ydactue Bo




(bpoHTATLHOM 00CyXICHIHT
OCHOBHBIX BOIIPOCHI TEMBbI
TuHeWHas (YHKUUS U JIMHEHHOe
ypaBHEHHE, KOTOpbIE yKe
U3YyYAIUCh B KypCe MaTeMaTHKH;
oOcyxeHue 3amad mo rpadukam.
Pegnexcusnas: 3aIl0JIHEHNE
nucta pedieKCUU B KOHLE YpOoKa

2.5.

Henuuelinnie
3aBUCUMOCTH

Co3nmanune, oOydeHHE U
OLICHKAa MOJEIH JIMHEHHOM
perpeccun, BU3YaITH3aLUS
JaHHBIX  Ha Python;
HEJIMHEHHBIN byHKIHUH,
rpaduKku GyHKIUH;
MOJUHOMHUAJILHOE
npeoOpa3oBaHKe
JUHEHWHOHN perpeccuun

Ananumuyeckas:co3jaHue
MOJIETIN JIMHEHHOM perpeccur Ha
OCHOBaHWUU TPOCTOW TaOIUIBI C
JTAHHBIMU 0 3apruiaTax
COTPYAHUKOB, HaXOMISIIMXCA Ha
pa3HbIX JOJKHOCTSIX;HANMCAHUE
KOJIa.

Ilpakmuueckas: pemieHue 3anad
Ha CO3JJaHHE MOJEIHU JIMHEHHOU
perpeccuu, OTBETHI Ha BOIPOCHI
yuutens (IOBTOpEHUE Marepuaia
MaTEMAaTHKH); BBIIIOJIHEHHE
3alaHdsl  Ha  TOJIMHOMUAIBHYIO
perpeccuio, HalMcaHue Koja Jist
MpEICKa3aHusl 3HAYEHHS HOBOM
MOJEJIbIO u IIOCTPOEHHUE
rpa@uKOB HUCXOJHBIX JAHHBIX H
MOJEIIH.

Kommynuxayuonnas: ydactue BO

bpoHTaTBHOM o0CyXIeHNH,
OTBETHI HA BOIIPOCHI YUHUTEIS.
Pegnexcusnas: 3aIl0JIHEHHE

JIUCTa pe(pnelccpm B KOHIIC YpPOKa




2.6.

Knaccudukamms.

Ananumuyeckasn: TOUCK OTBETOB

Knaccudukanus,
Jlorucruyeckas JlorucTudeckas perpecens, | Ha npoOJEMHBIE  BONPOCHl |
perpeccus (2 JIMHENHbIH peuieHue 3az1adg;
ypoka) KIaccHpUKaTOop, CaMOCTOATEIIBHOE  COCTaBJICHUE
THIIEPIIOCKOCTb, MOJIEIH JIOTUCTHYECKOM
OuHapHas ki1accudukamus, | PErpecCuu  JUId  NPEACKa3aHus
MYJIBTHKJIACCOBast BEPOSITHOCTH B Ommkaiimume 10
KJIacCU(pUKALIUS; JeT ~ UIIeMHUYEeCKOor  Oose3Hu
JTUHEIHOoe ypaBHECHHE, | Cep/La 10 pa3IMYHbIM IPU3HAKAM
KOX (P HUITUEHTBI Ilpakmuueckas: OTBETHl  Ha
JIMHEWHOT O YPaBHEHHUS, | BOIIPOCHI,  10OAOOp  IPUMEPOB
PacIoJIoKeHue TOYKH | 3a7ma4 Ki1accu(uKaIm; OTBEThl Ha
OTHOCHTENIBHO  IPSMOMH, | npoGaeMHble  BONPOCHl  IIPH
OTCTYI 00BEKTA; | 0GBSICHEHHM HOBOIO MaTepHala;
cosjanue, OOy4eHHE U pelieHre 3aJad Ha 3aKpeIUIiCHUE
OIieHKa Mo/ien HOBOTO Marepuana II0 TEME;
JIOTHCTUIECKON PEIPECCHI | yyacTye BO (poHTANIBLHON paboTe
Ha 3-eM »JTame TepBOrO YpPOKa;
Marpuna OmHOOK, | cavocTosTenbHOE COCTABIEHE
METpUKH _ kauecTBa | yionenn JIOTHCTHYECKOM
JIOTUCTHYECKOMN perpeccut (Ypok 2)
perpeccnn,  MOneib Kommynukayuonnaa: ydactue B
JIOTHCTHYECKOH PETPECCHH | oGCyKACHHH TECTA U OCHOBHBIX
na Python MOHSATUI TEMBI; OTBETHI Ha
BOIIPOCHI YUUTEIS,
Peghnexcusnas: 3anomHeHne
nucTa pedIiekcuy B KOHIE YpOKa
2.1. Hepepbs HAepeso PEWCHHH, | 1. umuyeckas: TOHCK OTBETOB
pemenuii. Yacte 1 3JIEMEHTBI JECPEBLEB: Ha BOMPOCH! YIHTENS TIPH
KOpeHb, ; 00CYXJIEHUM HOBOTO THIIA
JHCTRA TIY | anropurma, mouck oTBETOB Ha
ACpEBa, OouHa ’
ANTOPHTM, N poOJIeMHBIE BOMIPOCHI U
) peleHue 3aaa4
pasOuetis; atpuoyYT | ITpaxmuveckan:
bopmyna SHTpOMHS P : 5
BepOSTHOCTE, H_ICHHOHa, camocTosTenbHas paboTac
JHKMHY 4, | anropuTMOM JIepeBa perIeHuit
KPUTEPUH | KoMMYHUKAYUOHHASA:
ydacTue BO (PpOHTATILHOM
00CYyXIEeHUH.

Pedghnexcuenas: 3anonHenue
JUcTa pedIIeKCHH B KOHIIE YpOKa




2.8.

CrnyualiHblii 1ec

JIEPEBO peLIeHHN,
aTpuOyTHI,

3¢ (HEeKTUBHOCTH
pa3ouenus, riryouHa
JepeBa,ujes  alropurMa
CIIy4alHOTO jeca,
HIPUHIUI MYApPOCTH
TONIBI, CIIy4alHBIA JIeC
JUIs  pelleHus  3aJaydu
KJIaCCU(UKAIIUU U
perpeccuu

Ananumuueckaa:  GpoHTaIbHAS
pabora c yuumrtenmeMm Ha 2 JTare
ypoKa

Ipakxmuueckas:peanuszanus
ciryyaitHoro Jieca Ha Python ¢
nomousio RandomForest,
napametpbl RandomForest s
3a7a4 KiIacCu(pUKaIUK U
perpeccuu

Kommynukayuonnas: ydactue B
rpynmnoBoi pabore Ha 1 »drtame
ypoka (OTBETBI Ha  BOIPOCHI
peQIIeKCUBHOTO 3CCe),y4acTHE BO
(dbpoHTANIBHON paboTe Ha 2 3Tare
ypoKa.

Peghnexcusnas: 3an0JHEHUE JTHCTA
pediekcun B KOHIIE ypoKa

2.9. Knacrepuzanus MaluHHOE O0y4eHUe O€3 | 4, mumuveckas: pelleH e 3a/1aH
YUHTeNA, KIACCHUKAUNS, | wractepusamuu  [lpaxmuueckas:
KJIaCcTCpU3aLs, ANrOPUTM | perepne 3a1a4u KIacTEpHU3ALIUH,
K-cpemmux, HCHTPOUL, | primonnenne IPaKTUYECKOM
pacCTOsIHUE MEXTY pPaBGOTHL.
TOYKaMH Kommynuxayuonnas:
(bpoHTaTBHOCOOCYKICHHE 3aJa41
KJIaCTEepH3aIlNH, BBITTOJIHEHHE
MIPaKTUYECKON pabOThI B
MHUKPOTPYIITIE; OTBETHIHA
BOIIPOCHI YUUTEIIS.
Pegnexcuenaa: 3anonHenue
nucTta peIeKCHU B KOHIIE YpOKa
3. HeiipoceTu. Benenne
3.1- BBenenue B
3.4. HeWpoceTH, N
Baerenie 5 UCKYCCTBEHHBIN HEUPOH, | Anarumuueckast: } aHaJm3
KOMITBIOTEPHOE MH(pOpMaLMOHHAsA OCHOBHBIX HOHfITI/II/I U IIOAXOJ0B;
MOJIENTb UCKYCCTBEHHOTO CPaBHUTEIbHBIN aHaJm3
ZpeHHe’ HelpoHa, MeKHEHPOHHBIE | PA3IUYHBIX IOAX0JaX K
BeptKa . CBSI3U, HEMPOHHAsI CETh, MOJCTUPOBAHUIO
M300pakKeHHH, . .
OGyIIeHI/Ie CTPYKTYPHBIN ITOIXO K HHTCJUICKTYAJIbHOU

HEWPOHHOU CETH




MOIOCIIUPOBAHUIO JACATCIIbHOCTH, IIOMCK OTBCTOB Ha

HEHPOHHBIX CeTeH, HpPOOJIEMHBIE BOIPOCHI  YUUTEINsS

HEUPOKOMIIBIOTEP,IIEPCE Kommynurayuonnas:

I TPOH,[EHEeTHYECKHUiA 00CyKJeHHEe MOHATUH OTBETHI HA

AIrOPUTM BOIPOCHI yYUTENS, B TOM YHCIIE
9

HBOJIIOLMOHHBIN MOIXO POOIEMHEIE.

Pegnexcusnas: 3anonmHenne

K MOJICITHUPOBAHHUIO
mucTa pedieKcuy B KOHIIE YpoKa

HEUPOHHBIX CETEH,
KBa3MOMOJIOTMUECKUI
MOAXOJ K
MOJEIINPOBAHUIO
HEHUPOHHBIX CETEM,
MOJIEKYJIAPHBIN
KOMIIBIOTED.

OpraHH3aun0HHO-neuarornqecmle yYcia0oBus peaau3danumn Kypca
OcBoeHue Bcex TeM Kypca MperojiaraeT OpraHu3aniio (poHTaNbHOW M TPYNIOBOM pabote
yuanuxcs. [IpeuMyiiectBeHHO QpoHTanbHAs paboTa peaau3yercs: Ha MEpPBOM ATame ypoka —
JTare MPOBEPKH BBIOJIHEHUS JOMAIITHEro 33JaHus U aKTyallu3alluy 3HAHUMU, a TakKe Ha JTare
3aKperuieHus] 3HaHWi. [pymmoBas pabora opraHu3yeTcs TNPEUMYIIECTBEHHO Ha JTare
3aKpeIyIeHUs] 3HAHWM MpU pEeIIeHUH 3a/laHui, B OTACNBHBIX CIIydasxX — Ha JTare MPOBEPKH
BBITIOJTHEHUSI JJOMAIIHETo 3aJjaHusl U aKTyallu3aluy 3HaHUi. MeTopl MpoOIeMHOPa3BUBAIOIIETO
00y4Y€eHHs UCIIONIBb3YIOTCS HA 3Talle U3JI0KEHUSI HOBOTO COZEPaHUs 110 TEME U €ro 3aKperIeHuU
yepe3 CUCTEMY MPOOJEMHBIX BOIPOCOB MO TEME, JONOJHUTENBHBIX YTOUHSIIOUINX MPOOIEMHBIX
BOIPOCOB U BBHITIOJHEHUE MPOOJIEMHBIX 3aaHUl. [|OMOMHUTEIHHBIM METOAMYECKUM MOIXO0A0M
ABJIIETCS] UCIIOJIb30BAaHUE MOJIENIN «IIE€PEBEPHYTOE O0yUEHHUEY, KOTIa yYalllecs CaMOCTOSATEIbHO
U3Y4al0T TEOPETHUUECKH MaTepuai oMa, a Ha ypoKe MPOXOAMUT €ro odcyxaeHue B ¢opmare
(bpoHTaIBHON Oecelbl U 3aKpeIUIeHUE Yepe3 pelleHre 3a/1a4 B MUKpOrpymmnax (10 4-5 4eloBek).
[Tpu opraHM3anum ypoka MO MOJEIH «IIE€PEBEPHYTOE OOyueHHUE» PEeKOMEHAYETCS MPOBOAMTH
TaKM€ ypoKa JBYM YUUTENSIM, YTO 3HAUUTEIBHO MOBBICUT 3((EKTUBHOCTh YpOKa, OCOOEHHO B
4acTH 0O0CYXXIeHHs y4yeOHOro MaTepuasla, CaMOCTOSTEIbHO OCBOEHHOTO YyYallUMHCS JoMa C
MIOMOIIIBIO  BHJICOYPOKOB. PekomeHnpayercs, 4ToObl B OOCYXIEHMM TPHUHSIIM y4yacTHE BCe
yuauiecs.

ITpu GpoHTaIBLHOM BBINOJIHEHUH 3aJlaHUs YUUTEI0 PEKOMEH/YeTCs BBIOIHATh 3a/laHue
napajieNlbHO € YYalIMMHCS, KOMMEHTHPYS KaXIblii IIar, JeMOHCTPUPYS CBOH JKpaH depes
IPOEKTOP M OOCY)XJas BBIOJHEHHE 3aJaHusl C YYallUMHUCS MOCPEICTBOM YTOUHSIOLIMX
BOIIPOCOB.

B koHIIe Ka)/10T0 YpoKa MpoBOAUTCS 00s13aTeNbHast pediekcusl.

Ungpopmayuonnoe obecneuenue. B yueOHO-METOIUYECKUA  KOMIUIEKT  BXOJAT
CIIEIyIOIINE METOINYECKUE U YueOHbIe MaTepUaIbl:

e [Iporpamma kypca «VckyccTBEeHHOro MHTEIIEKT» (0a30BbIi) A cTapiuel MIKOJIbI

(10-11 xmaccer).

e MeTouyeckue peKOMEHAANHN IS YUUTEIS.

e [lnanbI-cieHapuu ypOKOB.

e OrnopHbIe Npe3eHTaLMH.

e Marepuanbel K @OporpamMme, COAEpKallUue 3aJaHus Ui NPAKTHUYECKOU W

CaMOCTOSITENIbHON PabOThl 00yYarOIIUXCSL.
e Pazmarounbpiii MaTepuan W CCBUIKM Ha HEOOXOJUMBbIE TPWIOKEHHS IS
NPaKTUYECKUX paboT, pa3MELICHHbIE B IUIaHAX-CIICHAPHIX YPOKOB.



Jis peanu3anuu Kypca Ha OCHOBE IMPOrPaMMbl HEOOXOAUMO HAIMYHME CIIEAYIOIIUX
MEXHUYECKUX CPEOCmE.

e KOMIBIOTEPHOE pabouee MECTO yuuTels, nmojakiaodeHHoe k cetu Uurepuer (Wi-Fi
WJIH TI0 Kabelto),

e TIPOCKIMOHHOE OOOPYIOBAaHWUE WM MHTCPAKTUBHAs JOCKAa C BO3MOXHOCTBIO
JIEMOHCTpAIIMH TTPE3CHTAIIHIA;

e KOMIBIOTEPHl WJIM HOYTOYKH, PACIOJOKCHHBIC B KOMIIBIOTEPHOM KJacce, TIJie
KaX/IbIii YYCHHK paboTaeT C yCTPOHCTBOM JINOO MHINBUAYAIBHO, JIN0OO B TIapax;

e KOMIBIOTEPHl WM HOYTOYKHM KaK YyYalluXCs, TaK M Y4YUTENs JOJDKHBI OBITH Ha
onepannoHubix cucremax Windows/MacOS;

e THUIIOBOE TNPOrpaMMHOE OOecreueHue, MpuMeHseMoe o0Ieo0pa3oBaTeIbHBIMU
OpraHu3aIsIMH;

e HMHTErpupoBaHHas cpea paspadorku (IDE) mis s3pika nporpamMmmuposanus Python;

e JupyterNotebooks — cpena pa3pabotku, as 3amycka ¢aitioB u3 Matepuaios YMK
C KOMITBIOTEPA HIIK U3 00JIAYHOTO XPaHMITHIIA.

Texnunueckue TpedoBanus k [10

IK wnu HOyTOYK Ha 6aze OC Windows, MacOS

Cucrtemusle TpeboBanus Windows CuctemHsle TpeboBanust MacOS

e Omepanmonnast cucrema Windows 7 wiu Bbiie

e IIpoueccop Intel® CoreDuo mim aHaNOrHYHBIH C
yactoroi 1,5 I'T'y unu Bolire

e 2/4T'b omepaTHBHON MaMATH IS CUCTEM TIOL
ynpasienueM 32/64-outnoit Windows

e  Omnepanmonnas cucrema MacOS X 10.10 wm
BBIIIIE

e TIporeccop Intel® CoreDuo nin aHaIOrHYHBIH C
gactotoi 1,5 I'T'y mm BEBIIIE

e 1,5Tb oneparusHoii mamstu - [Ipoueccop Intel®
CoreDuo wim ananornysiii ¢ yacroroit 1,5 I'T'1g
WJIY BBIIIE

e 1,5T'b onepaTtuBHO# maMsATH

e Paspemenue skpana 1024x768 wim 6obIie

e Hanu4ne nHTEpHET-COEANHEHNS

® Heo0xoauMo HCIIONb30BaTh aKTya bHbIE BEPCHHU OJJHOTO M3 cleayronux Opaysepos: Edge, Chrome,
Safari, Firefox, Opera

@®opMbI aTTECTALIMH

Bce paznensl mpenmnosiaratoT BBIIOJHEHHE U 3alIUTy MpoeKToB. [IpoexTwsl mo cBoeit
JUJIAaKTUYECKOM CYIIHOCTH HaleleHbl Ha (QOpMHUpPOBaHUE CHOCOOHOCTEH, MO3BOJISAIOMINX
3 PEKTUBHO JeHCTBOBATh B peaibHOW KU3HEHHOH curyauuu. OOnanas UMM, ydaliuecss MOTYT
AAIITUPOBATECA K U3MCHAIOIUMCA YCIOBUAM, OPUCHTHUPOBATLCA B pa3Hoo6pa3me CUTyaluAix,
paboTaTh B KOMaH Ie.

[Ipu paboTe Hax MPOEKTOM MOSABISAETCS UCKIIOUUTEIbHAS BO3MOKHOCTh (POPMHUPOBAHUS Y
yyalluxcsi KOMIIETEHTHOCTH paspemieHus mpolieM (IOCKOIbKY 00s3aTeIbHBIM YCIOBHEM
peanu3aly METOoJla MPOEKTOB B IIKOJIE SIBJISETCS PEIICHHE y4yalluMcsl COOCTBEHHBIX MpPobieM
CpeACTBaMHU IIPOEKTa), a TaKKe OCBOCHHME CIIOCOOOB JIEATEIBHOCTH, COCTaBJIIONINX
KOMMYHHUKATHBHYI0O U HH(OPMALMOHHYIO KoMIleTeHTHocTH. Ha yrmyOneHHOM ypoBHE Kypca
IPEIYyCMOTPEHBI MPOEKTHBIE paboThl Ha TeMbl «Pemenue 3amaun kiaccupukanum», «OCHOBBI
MalIMHHOTO 00y4eHus», «Knactepuzanus aaHHbXx», «Co3gaHHEe MHOTOCIONHOW HeMpoceTu».
TeMbl IPOEKTOB MOT'YT ObITh YTOUHEHBI HA YCMOTPEHHUE YUUTENS U B 3aBUCUMOCTH OT HHTEPECOB
YYEHHUKOB.



IIpOEKTBI SBIAIOTCA MEXKIPEIMETHBIMU, B OTIMYUE OT MOHOIPOEKTOB, YacCTUYHO
BBITOJHAIOTCS BO BHEYPOYHOE BpEMs M IOJ PYKOBOACTBOM HECKOJBKMX CIIELIMAJIUCTOB B
pa3nuyHbBIX oOmacTsAX 3HaHWA. Takue TNPOEKTbl TPeOYIOT OYeHb KBAMU(DUIUPOBAHHOMN
KOOPJMHAIIMKA CO CTOPOHBI CHEHUATUCTOB M CIKEHHONH pabOThl MHOTHUX TBOPUYECKUX TPYIIIL
MexnpeaMeTHble MPOEKTbl MOTYT ObITh KakK HEOONbIIMMM, 3aTParuBalOLIMMM ABa-TPH
IpeaMeTa, TaK M HaIPaBICHHBIMM Ha PELIEHHE JOCTATOYHO CJIOXKHBIX MPoOieM, TpeOyrommx
COJIepKATEIbHON MHTETpallii MHOTUX 00JacTeil 3HaHMUS.
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