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ITosicHuTeILHAS 3aNMUCKA

Kypc BHeypouHoil nesTenbHOCTH «VICKyCCTBEHHBIM HWHTEIUIEKT» NpPEeIHA3HAYEeH IS
npenofaBaHus B 5-8 KijaccoB. DTOT Kypc MpoJoikaeT (pOpMUPOBAHUE 3HAHUN ydyalIUXCs
CTapIIMX KJIACCOB O CHCTEMax MCKYCCTBEHHOIO WHTEIUICKTa Kak OJHOW u3 Hauboiee
NEpCHeKTUBHOM M pa3BUBarolleiics oOjacTeil HAaydHOTO M TEXHOJIOTUYECKOTO 3HAHMA.
McKycCcTBEHHBIM MHTEIUIEKT — CTPATErMYeCKU BaKHOE HallpaBieHue, KoTopoe B HanmonansHOM
nporpamme «lludposas skonHomuka Poccuiickoit @eaepanumy» 0003HAYEHO B Ka4e€CTBE OJTHOM U3
CKBO3HBIX IM(POBBIX TEXHOJOTUH, 00ECHEeYMBAIOIIMX YCKOPEHHOE DPa3BUTHE MPHUOPUTETHBIX
oTpacied HSKOHOMHMKM M couuanbHOM cdepbl. HanuonanbHas crparerusi pa3BUTHUS
MCKYCCTBEHHOTO HMHTEJUIeKTa, npuHatas B 2019 roay, CTaBUT 3a/ladyd COBEPILICHCTBOBAHUS
CUCTEMBI MTOJTOTOBKH KaJpOB B 3TOM HAIPABJICHUH, & TAKKE pa3pabOoTKU U BHEAPEHUS MOTyJIeH
M0 HMCKYCCTBEHHOMY HHTEJUIEKTY B 00pa3oBaTeJIbHBIC IMPOTrpaMMbl BCEX YpPOBHEH, BKIIOYas
cpenHee obuiee oOpazoBanue. Ha pemieHue nanHoM 3a1a4u ¥ HAIIPaBJICH HACTOALIUHN KYypC.

Kypc «HMcKkycCcTBEHHBI HMHTEUIEKT» HOCUT MEXKAUCUUIUIMHAPHBIA M KOMIUIEKCHBIN
xapakrep. C 0AHOU CTOPOHBI, B HEM CUHTE3UPYIOTCS 3HAHUS U YMEHUS y4allUuXcCs, IOJTyYEHHbIE
paHee Ha YpOKax MaTeMaTHKu, HWHPoOpMaTuKd, GU3NKH, Ouonoruu (pemieHue 3agad c
busznyeckuM u/ wim O6uonoruueckuM conaepxkanueM). C Apyroil CTOpoHbI, B CTPYKTYpE 3TOTO
Kypca OTYETJIMBO BBIICIAIOTCS U TEOPETUYECKAass U IMPAKTHUECKAs COCTABIISIOIIME. Y4aluecs
3HAKOMSATCS C 00JACTSIMU MPUMEHEHHS U 0a30BBIMU MOHATUAMH Kypca, a B X0J1€ TUJAKTHUYECKIX
UTPp U BBIIOJHEHUS TPAKTUYECKUX M TPOEKTHBIX 33JaHUN TOJYy4alOT ONBIT aKTUBHOM,
TBOPYECKON WHIMBUIYAIbHOW, TPYIIIOBOM U KOJUIEKTUBHOW [EATEIBHOCTU IO OCMBICICHUIO
KIIFOYEBBIX 3a/1a4 MAIIMHHOTO OOYYEHHsS] M OCHOBHBIX MOJXOJOB B NMPUMEHEHHH MAIIMHHOTO
o0OydeHus Ui CO3JaHMs UHTEIEKTYaIbHBIX CUCTEM.

Heanio usyuenus: kypca «/ICKycCTBEHHBI MHTEIJIEKT) SIBJIAETCS PAa3BUTHE Y yUaIIMXCS
YCTOHYMBOTO MHTEpECa K OCBOSHUIO JaHHOW o0nacTu 3HaHM U popMHupoBaHUe 0a30BbIX 3HAHUN
0 HayKe O JJaHHBIX U MallIUHHOM OOy4Y€HUH, a TAaK’K€ 0 MHOT000pa3uu cep uX MpUMEHEHHUS.

3agauu Kypca:pa3BUTHE MPEACTaBICHHH O MHOrooOpasuu MOIXOIOB B pa3paboTke
MCKYCCTBEHHOTO WHTEJUIEKTA, UX BO3MOXXHOCTSX M OTPAaHUYECHUSX; (POPMUpPOBAHUE 3HAHUU O
COBPEMEHHBIX TMEPCHEKTUBHBIX HAMPABICHUSX MU O PA3JIMYHBIX MOAXOAaX MOICIUPOBAHUS
WHTEJUICKTYaJIbHON JIESTEIHHOCTH; O HEHPOHHBIX CETSIX U PEHICHUH 3a/1a4 C UX UCIIOJIb30BAHHUEM;
0 MalIMHHOM O0Oy4YeHMH U cdepax ero MNPUMEHEHHUS;, pa3BUTHE Yy YYallUXCs YMEHUH
MPOEKTUPOBAHUS M PeaTM3allii MOJIEIIM MAIIMHHOTO 00y4eHust Ha Python, KoMMyHHUKAITHOHHBIX
YMEHHI U HAaBBIKOB pabOThl B KOMaH/E, YMEHUI CaMOCTOSTENIbHON paboThl U OPraHU3allMOHHON
KynbTypbl. B Xone ocBoeHus ydeOHOro wmaTepuana Kypca y ydamuxcs (opMmupyercs
YCTOMYMBBIA HMHTEpEC K CHUCTEMaM MCKYCCTBEHHOTO HMHTEJUIEKTa M 3aKiajplBaeTcs 0Oaza ais
MPOJIOJDKCHHSI WX M3YyYEHUS B pPAaMKax BHEYPOUHOW NEATEIbHOCTH WM JIOMOJHHUTEIBHOTO
o0Opa3oBaHUs, WM CaMOOOpPa30BaHUS B AITOM HANpPAaBICHUU, HAMPUMEpP, CAMOCTOSTEIHHOTO
OCBOGHHUSI Kypca C HCIIOJIb30BaHHEM O00pa30oBaTeNbHBIX OHJANH PECcypcoB. DTOT Kypc TaKKe
Oyner cmocoOCTBOBaTh OCO3HAHHOMY BBIOOPY YUYalTUMHCS HAMpaBlICHUH JaTbHEUIIETo
00y4yeHusT U TPO(PEeCCHOHATBFHON AESITENbHOCTH, CBS3aHHBIX C NMU(DPOBBIMU TEXHOJOTHUSAMH H
WCKYCCTBEHHBIM UHTEIIJICKTOM.

HeneBasi aynuropus. Yuamniuecs 5-8 kiaccoB 001e00pa3oBaTeIbHBIX IIKOJ.

MeTtoabl 00yueHUsi: HATJSAIHbIN, TPAKTUYECKUN, CITOBECHBIN, MPOEKTHBINA, TBOPUECKUH,
KOHCTPYKTUBHBIH. B Kypce coueraroTcsi TBOpUECKHE W MHTEIJICKTyaJIbHbIE TIPAKTUKH, KOTOPHIC
(GOpMUPYIOT Y MIKOJBHHUKA Pa3HbIE CIIOCOOHOCTH

®opMbl IPOBEACHUSA 3AHATHH.

[Ipeanonaratorcs paszHooOpazHbie (GOpPMBI  PaOOTBI:  KPYIJIBIE  CTOJBI, JTUCITYTHI,
OJIUMITUAbI, XAKAaTOHBI, IUIAKTUYECKHE WIPHI, JTA0OpATOPHBIE U TMPAKTUYECKUE PaOOTHI,



YIIPA)KHEHUS, IKCIIEPUMEHTHI, JIETI0BBIE UTPBI, a TaKKe INPOCKTHAast U
UCCIIE0BATEIbCKAS ACATEIbHOCTD.

HeHHOCTHbIe OPUEHTHUPLI CoAEPRKaAaHUSI KypCa ((I/ICKyCCTBeHHbIﬁ HHTCEJJICKT»

TexHOMOTUM MCKYCCTBEHHOI'O MHTEJUIEKTA MPOYHO BOILIM B HAIY XU3Hb MU OYEBUIHO,
9TO C TEUYEHHUEM BPEMCHH CTENEHb JTOr0 MPOHUKHOBEHUS OyJeT JIUIIb yBEITUYHBATHCS.
Hcnonb3oBaHre MHTEPHET-TIOMCKA, TOJIOCOBBIX IMOMOIIHUKOB, CEPBHUCOB pPaclO3HaBaHUS
M300paKCHUM, OHJIAH WP SIBJISICTCS YaCcThIO HAIICH IMOBCEMECTHOW JCHCTBUTEIBHOCTH. 3a/1a4a
COCTOUT B TOM, 4YTOOBI MOMOYBL YyYalleMyCsl 3aHSTh MO OTHOLIEHUIO K 3THUM TEXHOJOTHSAM
MO3UIIMIO HE TTACCUBHOIO IMOJIb30BATENs, @ aKTUBHOTO TBOPIA M CO3/1aTENsl, IOHUMAIOIIETO CYTh
TEXHOJIOTMI HMCKYCCTBEHHOI'O MHTEIUIEKTa W CIIOCOOHOrO CO3/1aBaTh CBOHM, OpPUTHHAIBHBIC
pemerus. O4eBUAHO, YTO YK€ B Omrkaiimem OyaylieM OT TOTO, HAcCKOJIbKO TPaMOTHO
BBIMTYCKHUK HIKOJIBI CMOKET KOHCTPYHPOBATh COOCTBEHHYIO Cpely KHU3HU U MPOPECCHOHATBHON
JESTENIbHOCTH, B TOM YHCIIE, HHTETPUPYS B HE€ TEXHOJIOTUU UCKYCCTBEHHOT'O MHTEIJIEKTa, OyaeT
3aBUCETh €ro YCIENIHOCTh M KOHKYPEHTOCIOCOOHOCTh. [l03TOMY CTONBh BaKHO OCBOCHHUE
TEXHOJIOTHI HCKYCCTBEHHOTO HHTEJUICKTA, XOTs OBl M Ha 0a30BOM YpOBHE.

Kypc «VCKycCTBEHHBIM HWHTEUIEKT»» OPraHWMYHO MHTETPUPYETCS C MpPeaIMETaMu,
KOTOpBIC M3YYAIOTCSA YYaIlUMHUCS CTAPIICH IIKOJbL. ECTECTBEHHBIM O0pa3oM BBITJISIAT
WHTErpalys ¢ TUCHUIUIMHAMU TIpeaMeTHOM obOnactu «Maremaruka u uHpopmarukay. Pazpurue
JOTUYECKOT0 W QJITOPUTMHYECKOTO MBIIUICHHS, OCYILIECTBISEMOE Ha YpOKax [0 3TUM
JTUCIUIIMHAM, CIY)XKHUT 3aaade (OpMHUPOBAHUS MPOUYHOI 0a3bl, HA KOTOPOH B AalibHEHIIEM
MOKET MPOUCXOIUTh CTAHOBJICHUE CHEIUAIKNCTA 10 UCKYCCTBEHHOMY UHTEIIEKTY.

Conepxanue Kypca

Monyan (pa3aen) 1. Ananau3 1anubix Ha Python
Hayka o panHbiXx. CTpyKTypbl AaHHBIX. JlaHHBIe, HayKa O JaHHbBIX, OTKPBITHIC JIaHHBIE,
UCTOYHUKHU JAHHBIX, CTPYKTYpPBI IJaHHBIX (CTEK, MACCUB, OYEpPe/Ib, XOUI-TA0IUIIA).
Pabora co cnuckamu Python. CTpyKTypbl JaHHBIX, CIIMCKH, CIHCOK, JIEMEHT CIIUCKA, MHICKC,
OTpHILIATENIbHAS MHJIEKCAIIHSL.
Pabora ¢ Tabmumamu ¥ moarotoBka aaHHbix. Crmcku B Python, omepamum Haj crnmckamu,
OCHOBHBIE METOJbI JJIi PaboThl cO cnuckamu. Pabora ¢ TaGIMYHBIMM JaHHBIMH. DYHKIUH
muH(), makc() u cp3nau() B Excel, mouck, ouncrka, mpeoOpa3oBaHue, opraHu3amus u cOOp
naHHbiX. buOmumorexu Python. buGmmoreka Pandas. Ilowck, ounctka, mnpeoOpa3oBaHue,
opraHu3anus U cOop JaHHBIX. buOmuoTeka s3bika MporpaMMmupoBaHus, Oubmmoreku Python,
oubmmoreka Pandas, ummopt 6uGnmoTex.
Crpykryps! nanubix B Pandas. [Touck, ouncTka, mpeoOpa3oBaHue, OpraHu3anus U cOOp JaHHbIX,
CTPYKTYpHI TaHHBIX B Pandas. CTpykrypa naHHBIX Series.
Crpykrypa manabix Dataframe. Crpykrypa mamusix DataFrame, cioBapb, Cnucok, (QyHKIHS
read_csv, meronst head u tail.
Hoctyn k maHHbIM B cTpykTypax Pandas. DataFrame, ¢yuxuus display(), meromst loc u iloc.
BbIBO/I TaHHBIX 1O METKaM M Cpe3aM METOK, MHJIEKCaM M cpe3aM HHICKCOB B Series. BriBox
JTAHHBIX TI0 aTpuOyTaM, cpe3aM METOK U JIOTHYecKUM yciaoBusM B DataFrame
Pabora ¢ mpormyckamu B naHHbIX. [Ipoctas ¢unbTpanus, GyHkuus qUEry, JOruueckue ycaoBHsL.
[pomycku nanHbIX, MeToabl dropna, fillna.
Pabora co cTpykrypamu nanabix B Pandas. Mudopmanus o manubix, metossl info u describe,
YUCJIOBbIE M KaTeropuasbHble MNpU3HaKu. ArperupyrommedyHkiuu value counts, unique,
nunique, groupby. Meroasimin(), max() u mean(). O0beIUHEHHE TAOIUI] C TIOMOIIBIO METO/A
merge, mapameTpsl ON u how.



Onepanuu Hajg AaHHBIME.  Apudmernyeckue U Jormueckue onepanuu. [Ipocteitmme
apudMeTHIECKre ONepaTophl, JOTUISCKUE ONEPATOPhI, ONIepalliy HaJl cTo0naMu aaradpeiima,
NPUCOSIMHEHUH CepuH K aatadpeiiMy; pyHkuuu query, str.match, str.contain.
Cratuctuyeckue jganHble. Meton describe, umcioBbie W KaTeropuajibHbIC IOKA3aTeIIH.
MuHuManbHOE, MAKCUMAIIBHOE U CpefiHee apuMETHIeCKOe 3HAYCHMSI, KBAPTHUIIU U CTaHAPTHOE
OTKJIOHEHHE.
OnwucarenbHas cratuctuka. Meroasl info, describe, min, max, mean. YcnoBus ¢uibTpauu
naHHBIX. CTaTHCTUKA MO0 KAaTerOPUATBHBIM MapaMeTpaM, QUIbTPaAIUs JAHHBIX, CTATUCTUYCCKUE
METO/IBI.
bubnuorexka BU3yalu3allMd JaHHBIX. Bu3yanusanus JaHHBIX, NPEUMYIIECTBA IHarpaMm H
rpadukoB. Buasl quarpamm. bubnuorekn Pandas, Matplotlib, Seaborn u mocrpoenwue rpaduxos
U JuarpaMM C IOMoInbo 3THx Oubmmorek. Metoasr plot, hist, scatter, joinplot, pairplot,
countplot.
[Toctpoenue rpadukoB. TUIbI CpaBHEHHI U TUIIBI JUArpamM, MpaBuiia 0QPOPMIICHUS AUATPAMM.
Mertoabl 6ubanorexku Pandas mist HacTpoiiky BHEIIHEro Buaa rpadukoB. MeToabl OHOIHOTEKH
Matplotlib mis mocTpoeHus 1 HaCTPOMKK BHEITHETO BHJIA TPapUKOB.
[Toctpoenue muarpamm. Metozsl hist u Scatter, mpUHIKITEI TOCTPOEHUS CTOIOYATHIX JHArPAMM.
Oyukius pivot_table, metos bar u ero mapameTpsi.
HacTtpoiika BHeniHero Buaa auarpaMM. MeToIbl U MapameTpsl JJIsl HACTPOMKHU BHEIIHETO BHA
TUCTOTPaMM, CTOJIOYATHIX M TOUYCYHBIX TUATPAMM.
bubmuoreka NumPy. buGmmoreka NumPy, maccuB. MaccuB B NUMPY, xapakTepucTUKH
MAacCHBOB, UX OTJIMYHE OT M3BECTHBIX paHEe CTPYKTYpP JAHHBIX, Pa3MEPHOCTh MacCHBA, THII
JMAHHBIX, JOCTYN K 3JeMeHTaM MaccuBa. PaGora ¢ maccuBamm NUMPY: co3gaHwe, BBIBOJ
9JICMEHTOB MAaCCHBa, OTICPAIlUU HAJl MACCHBAMH.
[Mpoekt «MccnenoBanue manubix». Yacth 1. OcHOBHble mOHSATHS TeMbl «Python s
DataSciencey. BeimonHeHue mpakTHIeckoil paboThl M0 UCCICTOBAHUIO JAHHBIX B OJIOKHOTE
JupyterNotebook.
[Mpoexkt «HccnenoBanne nmaHHbx». Yacte 2. OCHOBHbIC TMOHATHS TeMmbl «Python mms
DataSciencey. BeinonHenue u Npe3CHTalsA IPOCKTa «HccienoBanne JaHHBIX).
O06o011eHre U cucTeMaTU3alysl OCHOBHBIX TOHATUH TeMbl «AHAU3 JaHHBIX C UCMOJIB30BaHUEM
Pythony. Series, DataFrame, craructudeckue MeTobl, padota ¢ NUMPY. TToHsTHS, H3ydeHHBIC B
MozyIie (pasnene) «AHalu3 JaHHbIX Ha Pythony.
CamocrostenbpHas pabota.OCHOBHBIC MOHITHS MOIYJISI (pa3ena) «AHamu3 AaHHbIX Ha Pythony.
BrimonHeHne KOHTPOIBHOM PabOTHI.

Monyas (pa3aen) 2.MamuHHoe 00y4eHHe
[TonsiTvie 1 BUJIBI MAMIMHHOTO 00y4eHus. MckyccTBeHHbI nnTeekT. [lonxon, ocHOBaHHbIN Ha
npaBwiax. MamunaHoe oOyuenue. Wcrtopus paszsutus MU B wurpax. Cdepsl npumeHeHHs
MamuHHOTO 00y4eHus. OOyueHue ¢ yduTesneMm, oOydeHue Oe3 yduTens. 3amada perpeccum,
3amaya kinaccuukanuu, 3anada kiactepuzanuu. OTOOp MAHHBIX JUISI MOJAETH MAIIMHHOTO
o0yueHusl.
AHanu3 ¥ BU3yanu3alys JaHHbIX. MamuHHOe O0y4YeHHe ¢ yuyuTeleM, MallimHHoe oOyueHue 0e3
yUUTeNs, 3a/lada perpeccuu, 3afada KiaccuUKaluu, 3ajada KilacTepu3alnuu. buOimoreku
pandas u matplotlib, ureHne TaGNIUYHBIX MAaHHBIX, CTATUCTUYCCKHE TOKA3aTENU, MOCTPOCHHE
JIarpamm.
bubnuorexkn mamuHHOTO 00y4eHHs. MammHHOe OoOydeHue C yduTenem U 0e3 yuuTens, ero
npeumyiiecta. [locTaHoBka 1enu u 3agad, aHanu3 JaHHBIX. OOydaromas ¥ TPEHUPOBOUHAS
BBIOOPKH, 3a7ada perpeccuu, 3ajada kiaccupukanuu. TecToBas W TPEHHPOBOYHAS BHIOOpKA.
[Tepeobyuenue, Hemo00yUeHHE, ONITUMANIbHAS MOJCIb, Kpocc-Banuaanus. bubaroreka sklearn,
9TaIbl U METOJIbI MOCTPOCHUS MOJICIM MaIlMHHOTO o0y4yeHus Ha Python (pa3meneHue natacera



Ha TECTOBBIM W TPEHUPOBOYHBIHM, CO3/aHUE MOJEIH, O0y4YeHHE MOJENH, MPOTHO3 pe3yibTara,
OIICHKA aJITOPUTMA).
Jluneiinas perpeccus. [loHsTue TMHEHHON perpeccu, neieBas QyHKIuUs, IHHEHHOE ypaBHEHUE,
TOMOCKEJaCTUYHOCTh JIaHHBIX. OJTambl CO3/JaHUS MOJAETH MAIIMHHOTO O0yd4eHus, mnoadop
K03(pPHUILIMEHTOB JIMHEHHOTO YpaBHEHHUS.
Henuneitnple 3aBucumoct. Co3manue, oOydeHHME W OIICHKA MOJENH JIMHEHHOW perpeccum,
BU3yanu3anus qaHHbix Ha Python. Henuneiinblit pyHkumu, rpaguku QyHKIUA.
[TonmHOMHUaNBEHOE TIPe0Opa30BaHNE TMHEHHOW PETPECCHH.
Knaccugukanus. Jloructuueckas perpeccus. Kiaccudukauus, jorucrudeckas perpeccus,
JMHEWHBIA KJaccu(UKaTOp, THIEPIUIOCKOCTh, OMHApHAs KIACCH(PHUKAIMS, MYJIbTHKIACCOBAs
kinaccudukanus. JInneitnoe ypaBHeHue, K03(pGpUIMEeHTH! TMHEHHOTO YpaBHEHHS, PACIIONI0KEHUE
TOYKA OTHOCHTEIBHO MpsMOH, OTcTyn oObekTa. Co3maHue, OOy4eHHE W OIICHKa MOJENH
JOTMCTUYECKOH perpeccur. Matpuua ommOOK, METPUKU KauecTBa JIOTUCTHYECKOM perpeccuy,
MO/IeJIb JIOTUCTUYECKO# perpeccun Ha Python.
HepeBbs pemenuil. Yacts 1. MaTpuna ommb0K, METPUKHU KauecTBa JIOIMCTUYECKOM perpeccum,
MO/IeJIb JIOTHUCTUYECKO# perpeccuun Ha Python.
Crnyuaitnelii nec. JlepeBo pemienuii, arpuOyThl, 3QGEeKTUBHOCTh pa3OueHus, riiyOuHa JepeBa,
U7esl aIrOpuTMa CIy4alHOro Jieca, IPUHLHUI MYAPOCTH TOJIMBI, CIy4alHbIN JIEC AJI PELICHUS
3aJ]auyl KJIaCCU(PHUKALMU U PErPECCUU.
Knacrepusauus. MammnaHoe oOyueHue 6e3 yuuresst, Kiaccu(uKanus, KIacTepu3alys, alropuT™
K-cpemHuX, HEHTPOU/I, PACCTOSIHUE MEXKY TOUKAMHU.
ITpoext. IIpencraBnenue npoekra. MamuHHOe 0OyueHHe ¢ ydyuTeleM, 3ajjadya Kiaccu(pukaluy,
METPHUKHU OLIEHKU KayecTBa Kiaccu(ukauuu. ITamnbl pa3paboTKH MOAEIN MALIMHHOTO 00y4eHus,
aHaM3 JaHHBIX, CO3/laHue M OOy4YeHHe MOJeNH, OleHKa 3(PQeKTHBHOCTH pabOTHI MOJEIH.
[TpoexT «OCHOBBI MAIIMHHOTO 00y4YeHUs» (0000IIEHNEe U CUCTEMATHU3AINS OCHOBHBIX TOHSITHI
TeMbl). [loHATHE ¥ BHABI MalIMHHOTO OOY4YEHHUs, JHMHEWHas perpeccus, JIOTHUCTUYECKas
perpeccusi, 1epeBbs PELICHNN, CIydaiHbIi Jec, knacrepusanus. [IoHsaTus, n3ydeHHsle B MOy
(pa3nene) «MamunHHOE O0yUYEHHEY.
UrtoroBast mpoekTHass pabota. I[loHsTHs, wu3ydeHHBble B Mopayhe (pasmene) «MammHHOE
oOyueHue». BrinonHeHnue U npecTaBieHne MpoeKTa.

Mopayas (pa3aen) 3. BBenenue B HelipoceTH.
BBenenue B Helipocetu. VMckyccTBeHHBIH HEWPOH, MH(GOPMAIIMOHHAS MOJEIb MCKYCCTBEHHOTO
HEHpPOHA, MEXHEHPOHHBIC CBSI3M, HEHPOHHAs CETh, CTPYKTYPHBIM MOAXOJ K MOJECIMPOBAHUIO
HEHPOHHBIX CETEH, HEMPOKOMIIBIOTEP, MEPCENTPOH, T€HETHYECKUN aJITOPUTM, SBOJIOLMOHHBIN
MOJIXO0J1 K MOAEIMPOBAHNIO HEUPOHHBIX ceTel, KBa3MOUOIOIrMYECKU MOAX0] K MOAEINPOBAHUIO
HEHUPOHHBIX CETEH, MOJIEKYJISPHBIA KOMIIBIOTED.
[Tpoext. HelipoHHble ceTH, CTPYKTYpHBIH MOAXOJ K OOydeHHIO HeipoceTed, MOJAeTMpOBaHUE
JIBYXCIIOMHOM HEMpOCETH

Ilnanupyembie pe3yJbTAThl OCBOCHUA Y4e€OHOI0 Kypca

[IpenomaBanme kypca «MCKyCCTBEHHBI HWHTEIUIEKT (YTJyOJIGHHBIH  YPOBEHB)»
HaIlpaBJIEHO Ha JOCTHUKEHHUE TPEX TPYII pPe3yJbTaTOB - JIMYHOCTHBIX, METANPEAMETHBIX M
MPEIMETHBIX.



1-s rpymma:
JIMYHOCTHBIC
pe3yIbTaThI

1.1. ®opmupoBaHuE y ydalerocsi MUPOBO33PEHHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BHTHS HAYKH U 00OIIECTBA.

1.2. ®opmupoBaHue y yyalllerocs MHTepeca K JOCTHKEHUSM HAayKu U
TEXHOJIOTUH B 00JIaCTU UCKYCCTBEHHOT'O MHTEJUIEKTA

1.3. ®opmupoBaHUE y YydYalllerocs YCTAaHOBKM Ha OCMBICICHHOE U
Oe3omacHOe B3aMMOJCHCTBHE C TEXHOJOTUSIMU U YCTPOMCTBaMH,
pealn30BaHHBIMHU Ha OCHOBE IPUHIIUIIOB HCKYCCTBEHHOTO MHTEJUIEKTA.
1.4. IlpuoOpereHre OIbITa TBOPYECKOM NEATEIBHOCTH, OMUpAIOLIeHCs
Ha MCIOJIb30BaHNE COBPEMEHHBIX HH()OPMALIMOHHBIX TEXHOJIOTHUH, B

TOM YHUCJI€ UCKYCCTBEHHOT'O UHTEIICKTA.
1.5. ®opmupoBaHue y ydamierocss yCTaHOBKM Ha COTPYIHUYECTBO U
KOMaHIHYIO paboTy MpH PEIICHUH HCCIIEI0BATEIBCKUX, MPOOICMHBIX H
M300peTaTeNbCKUX 3a7ay.




2-5 rpyIma:
MCTAIIPpEAMCTHBIC
pe3yabTaThI

ITo3naBartesbHble YY:

2.1. VYmenme pabGorate ¢ wuHPOpPMaAIUEH, aHATIU3UPOBATH H
CTPYKTYpPUPOBaTh IIOJY4YEHHbIE€ 3HAHUS U CHHTE3UPOBaTh HOBBIE,
yCTaHaBJIMBATh PUYUHHO-CIICICTBEHHBIE CBSI3H.

2.2. YMeHMsI OOBSCHATH SIBJIEHUS, IPOLECCHI, CBA3M M OTHOLUCHHUS,
BBISABIIIEMBbIE B XOJA€ I[IO3HABATEIbHOHM M  HMCCIEI0BATEIbCKON
NESITEIbHOCTH.

2.3. YMeHue fenaTh BbIBObl HA OCHOBE KPUTHUECKOI0 aHAJIN3a Pa3HbIX
TOYEK 3pEHHUs, MOATBEPKIATh UX COOCTBEHHOM apryMeHTalued WM
CaMOCTOSITENIHO MOTYYCHHBIMH JAHHBIMU.

2.4. YMmeHue aHaIU3MPOBATh/pe(IeKCUPOBATh OIBIT HCCIEAO0BAHUS
(TEOpETUYECKOTO, HSMIUPHUYECKOr0) HAa OCHOBE MPEIJIOKEHHOU
CUTYallUH{, IIOCTABJICHHOH LIENH;

2.5. YMeHue CTpOUTh pacCykKJIeHHE Ha OCHOBE CPAaBHEHHS ITPEIMETOB H
SIBJICHUU.

PeryastuBubie YY/I:

2.6. Ywmenue 000CHOBBIBATH IIEJICBHIE OPHEHTUPBI |
HPUOPHUTETHI CCHUIKAMU Ha IIEHHOCTH, YKa3bIBasi 1 0OOCHOBBIBAs

JIOTHKY.

2.7. YMeHHe MIaHUPOBAaTh HEOOXOIUMBIE JEHCTBHUS B COOTBETCTBHHM C
yueOHOM U T103HABaTENbHOW 3aJauell M COCTaBIATh AJNTOPUTM HX
BBITIOJTHEHMSL.

2.8. YMeHHe OmHCHIBaTH CBOW OMBIT, OGOPMIISAsS €ro js Iepenaqu
JpPYTMM JIIOJISM B BHUJAE TEXHOJOTMU DPELIECHUS IPAKTHUYECKHUX 3ajad
OIIPENIENIEHHOT O KiIacca.

2.9. VYmeHue BbIOMpaTh M3 NPEUVIOKEHHBIX  BapUAaHTOB MU
CaMOCTOSITENIHO ~ MCKaTb  CPEACTBAa/pecypchl Uil pelleHus
3aJ]auu/AOCTHXKEHMS LIEJIN B X0/1€ UCCIIeI0BATENbCKON 1EATEIIbHOCTH.
2.10. YMeHnue npuHUMaTh pelIeHHe B UTPOBOM M y4eOHOW CUTyalluH U
HECTH 3@ HETO OTBETCTBEHHOCTD.

KommyHukatusubie YY /|

2.11. YMeHune B3auMOJEHCTBOBaTh B KOMAaHJE, YMEHHEM BCTylaTh B
JTUAJIOT U BECTH €TO0.

2.12 YMeHnue co0ar0aaTh HOPMbI MyOIMYHON peuH,

perJsaMeHT B MOHOJIOT€ W JIUCKYCCMM B COOTBETCTBUU  C
KOMMYHUKAaTUBHOM 3aJ1a4€il.

2.13. YMeHue onpenensiTh CBOM JIEHCTBUS U AEUCTBUS MApTHEPOB AJIs
IPOAYKTUBHONH KOMMYHUKAIIUH.

2.14. YMeHnue npuxoauTh K KOHCEHCYCY B AUCKYCCHUU WM KOMaHIHOU
pabore.

3-s1 rpynmna.
[IpenmeTtHbie
pe3yabTaThI

3.1. Hmerp mnpeacraBieHWEe O COBPEMEHHBIX M IEPCIEKTHUBHBIX
HAIpPABJICHUAX MOJEIMPOBAHUS MHTEIUIEKTYAJIbHON AESTEIBHOCTH U O
pa3IMYHBIX MOAXOAAX K  MOJCIHPOBAHUIO  HMHTEIIEKTYaJIbHOU
JESATEIBHOCTH.

3.2. YMeTb NpPUBOIUTH NPHUMEPHl PEUICHUS pa3IMYHBIX 3a4ad C
MCII0JIb30BaHNEM HEMPOHHBIX CETEN.

3.3. UmeTh nipeacraBiieHUE O HAyKe O JaHHBIX.




3.4. YMeTh BBINONHATH TEPBUYHBIA aHaIW3 JaHHBIX Ha Python c
UCIIONb30BaHueM  Oubnmorek  Pandas, Matplotlib, NumPy,
BU3YaJIM3UPOBATh JAHHBIC, UCKATh B JAHHBIX 3aKOHOMEPHOCTH, pellaTh
IIPAKTUYECKHUE U UCCIIE0BATEIbCKUE 3a]au 110 aHAIU3Y JaHHbIX.

3.5. meTh mpeacTaBieHuss 0 MHOrooOpa3uu MoAX0/I0B B pa3paboTke
MCKYCCTBEHHOTO WHTEIUIEKTA, UX BO3MOXHOCTSX WU OTPAaHUYCHHAX; O
MaIIMHHOM O00y4YeHUH U chepax ero npuMeHeHus
3.6. YMeTh OOBSCHATh pasHUIly MEXAY MAIIMHHBIM OOydYeHHEM C
yuuTeneMm u 6e3 yuuTes.

3.7. BeiaBnATh U POPMYNIHUPOBATH 33Ja4d MAIIMHHOTO OOy4YeHHS IS
pa3INyYHbIX cdep KU3HU YeOBEKa M B COOTBETCTBUU C PEaTbHBIMU
MOTPEOHOCTSIMU
3.7. Vmeth mnpencTaBieHUS O HEAOOOYYEHHBIX W TIEPeoOyUYEHHBIX
MOJIENIIX MAIIMHHOTO OOYyYeHHUs, yYMETh BBIABISATH MPOOJIEMBI 10
XapaKkTepHbIM MpPU3HAKAM U 3HATh CIOCOOBI OOpHOBI ¢ MepeoOyueHrneM
Y HE1000yuyeHUEM MOJIEIIEH.

3.8. Hmerp mpencraBieHHsT O CYIHOCTH pabOThl  MOJEIH
JIOTUCTHUYECKOM pErpeccuu U BO3MOXKHOCTSX €€ IpPUMEHEHUs JJis
KJacCu(pUKalUu OOBEKTOB; 00 UCHOJIB30BAaHUU JEPEBHEB DPELICHUI B
MalIuHHOM OOYYEHHH.

3.9. VYMerh co3maBaTh MOJEIH JHMHEHHOW perpeccun Ha Python c
nomolnipio 6udmmorek pandas, numpy u sklearn
3.10. YMeTb MpOEKTHPOBATh U PEATU3OBHIBATH MOJETH MAIIUHHOTO
o0yuenus Ha Python ¢ momoripio nHCTpYyMEeHTOB OubIHMOTEeKH SKlearn

Y4eOHO-TeMaTHYeCKoe IVIAHNPOBAHNE

Ne HaszBanmue pa3nesna/Tembl Koam4ecTBo YacoB
LI
O0mee
1. AHanu3 1aHHbIX Ha Python 15
1.1. | Hayka o nanHbix. CTpyKTypbl JaHHBIX 1
1.2. | Pabota co cnuckamu Python 1
1.3. | Pabora ¢ TabaumaMu ¥ ITOATOTOBKA JaHHBIX 1
1.4. | bubnuoreku Python. bubnuoreka Pandas 1
1.5. | Crpykryps! nanusix B Pandas 1
1.6. | Crpykrypa nanasixDataframe 1
1.7. | Moctyn K JaHHBIM B CTpyKTypax Pandas 1
1.8. | Pabota ¢ mpomyckamu B JaHHBIX 1




1.9. | Pabota co cTpykTypamu naHHbeix B Pandas 1
1.10. | Onepamuu Han nanHbIMU. Apudmerudeckue | 1
U JIOTUYECKUE OTIepaliu
1.11. | CraTuctuueckue JaHHBIC 1
1.12. | OnwmcarenpHas CTaTUCTUKA 1
1.13. | bubnuoTeka BU3yanu3anuu JaHHBIX 1
1.14. | [TocTtpoenue rpadukoB 1
1.15. | IlocTpoenue nuarpamm 1
2. MammnnHoe o0y4yeHue 9
2.1. [TonsiTvie ¥ BUBI MAIIIMHHOTO O0yYEHUS 1
2.2. | Anaim3 u BU3yanm3aius JaHHbBIX 1
2.3. | bubmmorexkn MammHHOTO O0yYEeHHUS 1
2.4. | JIuneitHas perpeccus 1
2.5. | HenuHeliHbie 3aBUCUMOCTH 1
2.6. | Knmaccudukanus. Jloructuueckas perpeccus | 1
2.7. | HepeBsbs pemenuii. Yacts 1 1
2.8. | Ciyuaiinblii jec 1
2.9. Knacrepuzauus 1
3. Heiipocern 10
3.1. | Beenenwme B HelipoceTH 4
3.2. | BBeneHue B KOMIBIOTEPHOE 3PCHHE 2
3.3. | CBepTka u300paxeHuit 2




3.4.

OO0yueHne HEUPOHHOU CeTH 2

UTOro

34

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

HCATECJIBHOCTH

Hanmenosanne | KPaTKoe coepikanue Buabl yueoHoli
TEMbI ACATCJIBHOCTHU
1. Anauan3 1aHHbIX Ha Python
1.1. Hayka o naHHBIx JIaHHbIC, HAYKA O IAHHBIX, | Anaiumuyeckas: aHAIN3
CrpyKTypsl OTKPBITHIC TAHHBIC, TPaKTOBOK TMOHATHUSA «HAyKa O
JTAHHBIX HCTOYHUKHU JaHHBIX»;, IIOMCK OTBETOB Ha
JAHHBIX,CTPYKTYPBI poOJeMHBIE BOMPOCH  YUHUTEIA
JIAaHHBIX (CTEK, MACCHB, Kommynuxayuonnas:
ouepe/ib, XJII-TabIIHuIA) 00CYyX/I€HUE TPAKTOBOK TOHATHS
«HayKa O JaHHBIX», OTBETHl Ha
BOIIPOCHl YYMTEJIsA, B TOM YHCIIE
poOJIEMHEIE.
Ilpakmuueckas: pabora B
MUKporpynmnax Ha 1 stame ypoka
(BBIMOSTHEHWE 3aJaHus Ha
ONpOBEP)KEHUE WIN (HaKTUYECKOE
MOATBEPIKICHUE OJIHOTO u3
TE3HUCOB); MOWCK  TPUMEPOB
CalTOB-UCTOYHUKOB JIAHHBIX
pemieHne MpoOJIEeMHBIX 3aJaHUMN
Pegnexcuenas: 3aI0JTHCHUE
nucTa pedIIeKCUu B KOHIIE YpOKa
1.2. Pabota CO CTPYKTYpBI JaHHBIX, Dkenepmmuas: 0BCyKIeH e
cnuckamu Python | criucku, cimcok, S7eMeHT JOMAIITHEr0 3a/[aHAs ¥ ero OlEeHKA
CIINCKa, HHACKC, Ananumuveckasi: aHajun3
OTpHLATEIbHAA poOIeMHOM CUTyalluu 00
WHACKCanus OpraHu3aluy XpaHEHWUSA TaHHBIX

(Ha mpuMepax); HamMCcaHHE Kojaa
(aTam 2 ypoka);

Ilpakxmuueckas: pelieHue
MpoOJIEMHBIX 3aaHUI;




MpaKTUYecKas pabora (3Tan
3 ypoka)

Kommynuxayuonnasn:oTBeTel  Ha
BONPOCHl  yUYMTENs, Yy4yacThe B
IPyNIOBOM  OOCYXJIEHUU IpH
BBINIOJIHEHUH 33JaHUH.

Peghnexcusnas: 3anonHeHne JINUCTA|
peduiekcuu B KOHIIE ypoKa

1.3. Pabora CIIMCKHU B Python, Anarumuueckas: aHaJInu3
TadyMuaMu onepanuu HaJ ClIMCKaMu, Hp06JIeMHLIX CHTyauHﬁ, IIOUCK
MTOATrOTOBKA OCHOBHBIC METOJIBI IS OTBETOB Ha poOJIeMHBIE
JTaHHBIX paboThI CO CIUCKaMHU, BOIIPOCHI, BBINOJHEHUE 3aJaHUs

pabota ¢ TabJIMYHBIMHU Ha aHaJu3 JaHHBIX C IIOMOIIBIO

JaHHBIMH, (YHKIUHU (QynKumii Excel; aHajm3

muH(), Makc() 1 cp3Hau() pe3yJIbTAaTOB BBHITIOJIHEHUS

B Excel, mouck, ouncrka, | 3anannii B Excel

npeoGpa3oBaHie, Ilpaxmuueckas: BBIIIOJIHEHUE

opraHusaus 1 c6op npakThuyeckoit  paborer  Excel

JIAHHBIX Kommynurxayuonnas: OTBeTH Ha
BOMNPOCHl y4YUTENs, Yy4acTHE B
IPYNIOBOM  OOCYXXJIEHUU IIpU
BBITTOJTHCHUH 3a]aHuM.
Pegrexcusnas: 3aI0JIHCHHE
nucTa peIIeKCUuu B KOHIIE YpOKa

1.4. bubnnorexku ITOUCK, OYUCTKA, | AHanumuueckasi: TIOUCK OTBETOB
Python. npeoOpazoBaHue, Ha MPoOIEMHBIE BOIPOCHI
bubnuoreka opranmsamusi u  cOop | (HampuMmep, IIPOBECTH
Pandas JaHHBIX, onbanoTeka aHAJIOTHIO OMOIIMOTEKA

SI3BIKA S3bIKa IPOTrPaMMHUPOBaHUS
nporpaMMHUpOBaHM, C 0OBIYHOM
oudmuoTexn Python, OMOIMOTEKOM), COCTaBJICHHS
6ubamoreka Pandas, IUIaHa JIEHCTBUI 0 U3YYCHHIO

UMIOPT OMOINOTEK

" aHaJIn3y JAaHHBIX

IIpaxmuueckas:BbIIOITHEHUE
MPAKTUYECKON pabOThI
Kommynuxayuonnas: OTBETBI Ha
BOIIPOCHI YUUTEJS, y4acTue B
IpyIIIOBOM
00CYXIEHUUBBIITOTHEHHOTO
JIOMAITHETo 3aJaHus U B

MIPOLIECCE BBIITOJIHEHNUS 3aJaHUM.
Pegrexcugnas: 3anonHeHNE

JUCcTa pedIIeKCHH B KOHIIE YpOKa




1.5.

CtpyKTypbl
naHHbIX B Pandas

TIOUCK, OUHCTKA,
peoOpa3oBaHue,

opram3amusi ®u  cOop
JTAHHBIX, CTPYKTYPHI

na”ubIX B Pandas,
CTPYKTypa JaHHBIX Series

Aunanumuuecxas: aHaam3
BBITTOJTHEHHBIX JIOMaITHUX
3aJaHNM; BBIIIOJIHCHUE

3aIaHUH 10 CTAHIIMASIM.
Ilpakmuueckas.BBINIOTHEHUE
3aaHuNA 10 CTaHIIHIM,

BBIIIOJIHCHHUE TECTA
KOMMyHMKaL!MOHHaﬂ.' OTBCThI HA

BOIIPOCHI yuuTens,
ydactue B
IPYNIIOBOM  OOCYXAECHUMUIIPU

BBITIOJTHEHUH 3a/1aHUH.
Pegnexcusnasn: 3anomHenne
JucTa pedIIeKCHH B KOHIIE ypOKa

1.6.

Crpykrypa
naHabex Datafram
e

CTPYKTYpa JIAHHBIX
DataFrame, cnoBapp,
CITHCOK, byHKIISA

read_csv, meroxsl head u
tail

Oxcnepmuasi: IIOKCK 31
o0cyxaeHue (11053100 8 1o
pe3yJibTaTaM BBITOJTHCHUS
3aJlaHUN

Ananumuueckas: aHam3
BBIIOJIHEHHBIX MPaKTUYECKHUX

3aJaHii, IOMCK OIIMOOK M HX
o0ocHOBaHME, aHAIU3 (parMeHTa
koja (3amanue 4),

Ipaxmuueckas: BBIIIOJIHEHUE
3aJaHU Ha CO3JaHhe OOBeKTa
DataFrame wu3 cnoBaps u wu3
cnucka crnuckoB (1 sram ypoka),
BBIINIOJTHCHUEC 3aHaHHﬁ Ha
CUUTBIBAHUC W BBOJ JAaHHBIX, aHAJIN3
Koga W T.JA. (2 U 3 3Tambel ypoka)
Kommynuxayuonnas: OTBETHL. Ha

BONPOCHI yUUTENs, Y4acTHE BO
(dbpoHTAIBHOU Oecene u
TPYIIIOBOM 00CYyXIEHUUTIpU
BBINOJIHEHUH 3aJJaHUH.
Pedghnexcuenas: 3aroJHEeHNe

mucTa pedieKCUr B KOHLIE YpOoKa




1.7.

JlocTyn K JaHHBIM
B
cTpykTypax Panda
S

DataFrame, ¢pynxims
display(), metozst loc u
iloc; BEIBOJ JAHHBIX 110
METKaM U Cpe3aM METOK,
HHJIEKCaM U Cpe3aM
HWHIEKCOB B Series;

BBIBO/I JAHHBIX 1o
aTpuOyTaM, cpe3aM METOK
U JIOTHYECKUM YCIIOBUSM B
DataFrame

Ananumuueckas NPpU BHITIOJHEHUH
3aJaHuN
IIpakmuyeckas Npy BHITOTHEHUN
BCEX 3aJaHui (MHIUBHUYaTbHO
B MUKpOTpYIIIax), pu
BBIIIOJIHEHUH TIPAKTHUCKOH
paboTHL.
KommyHnurxayuonnas: oTBETHI Ha
BOIIPOCHI YUUTEIS,

y4acTue BO
(bpOHTATBLHOM OTPOCEH
TPYNIIOBOM  OOCYXJICHUHIIPU
BBITTOJIHCHUH 33 IaHHH.
Pegnexcusnas: 3anomHenne
TUCTa pedIICKCHH B KOHIIE ypOKa

1.8.

PaGorac
MPOITyCKaMu B
JIAHHBIX

npocras buibTpanys,
byHKUIUS query,
JIOTHYECKUe yCIIOBHS;

MIPOITYCKH JTaHHBIX,
Metoabl dropna, fillna

Ananumuueckas TIpyU BBIIOJIHEHUT
3aaHui " OTBETOB

Ha MpoOJeMHBIE BOIIPOCHI.
IIpaxmuueckas TpU BBIIOJIHEHUN
3a/IaHHU B Mapax.

Kommynuxayuonnas: ydactue BO

(bpoHTATBHON Oecene o
00CYKIEHUIO JIOMAIITHETO
3agaHus  (Momenmp  ypoka - —
NepPEBEPHYTOE oOyueHue).
Pegnexcusnas: 3aIl0JIHEHNE

nucTa peIeKCHH B KOHLIE 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();o0beuHEHNE
TaOIIUI c

MOMOIIbIO METOJIA
merge, mapamMeTpsl ON 1
how

Ananumuyeckas PH BBITIOJTHEHUH
NPAaKTUYECKOr0  3aJaHust  Ha
YTEHUE JIaHHBIX W3  TaOJHIIBI
uHpopMauu 00 UTPOKax
¢GyTO0IBHBIX KIIYOOB, B TOM
qyuciae C MPUMEHEHHEM METO]
describe(); mnpu  BeIMONHEHMH
3aJJaHuS Ha HCCIICIOBAaHHE
arperupyromux QyHKIHif;
IIpakmuyeckas: TPU BBITIOJIHEHUH
3aJJaHuH, B TOM qrcIe
CaMOCTOSITEJIbHBIX U
UCCIIEIOBATEIIhCKIX
MPAaKTUYECKUX padoT.
Kommynukayuonnasn: ydactue BO
(dbpoHTAIBHOU Oecerne o
00CYXICHUIO JIOMAIIHETO
3ajaHus  (Moaedb  ypoka  —
[IEPEBEPHYTOE O0yUYEHHE).
Pegrexcusnas: 3aroJIHEHUE
TUCTa peQIICKCHH B KOHIIE ypOKa

1.10.

Oneparun
JTAaHHBIMHU.
Apudmernueckue
" JIOTUIECKUE
oreparuu

HaJ

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

Ananumuueckas.: IIpu
BBITTIOJIHCHHUH 3az[aH1/n?1 N OTBCTOB
Ha YTOYHAOLIUEC U HpO6J’I€MHLI€

BOIIPOCHI YUUTENS npu
BBITTOJTHEHUU 3aJaHui, pu
BBINIOJIHEHUM 3aJaHuH Ha
JIOTHUYECKHE onepauuu pu

(bWIbTpauy JTaHHBIX
IIpakmuyeckas: TpU BBITIOJIHEHUH
3a1aHuI Ha IIOBTOPEHHE
apu(METUYECKHX U JIOTUHYECKUX
orepaTopoB B Python; npu
BBITTOJIHEHUH  33/1aHUI C HOBOM

MePEMEHHOMN sum; pH
BBITIOJTHEHUH 3aJaHui Ha
JIOTUYECKHE onepauuu C
JTAHHBIMU.

KommyHnuxayuonnas: ydactue BO
(pOHTATBHOM OOCYXICHUH.
Pegnexcusnas: 3aIoTHEHNE
mucTa pedIeKCHU B KOHIIE YpOoKa




1.11. | Cratuctuueckue meron describe, uncnossie | 4, 0 ocrcas pH  OCBOEHHUH
JIaHHBIC U KaTeropuaibHbIe CII0CO6OB e —
TIOKasaTelH, PasIMYHBIX CTaTHCTHYECKHX
MHUHUMAJIbHOE, nokKasarelieii M 3aKpeIuIeHUU
MakCHMaJIbHOC M CPCIHEC | yepe3 BHIMOJIHEHHUE 33J]aHUMN; TIPU
apudmeTHIecKoe CpaBHEHUU CTaTUCTUYECKHUX
3HAYCHMA, KBAPTHIM H | joka3zarelield (Ha mpumepe).
CTaHIAPTHOC OTKIIOHCHHUE | [Ipakmuueckas TIPU BBITOJHEHUN
3aaHui Ha BBIUYHCIICHUE
Me/IUaHbl, CTaHJIAPTHOTO
OTKJIOHEHUS u KBapTHUIIH.
KommyHnuxayuonnas: ydactue BO
(GpOHTATBHOM OOCYKICHHH.
Pegrexcusnas: 3aro0JIHEHUE
TucTa pedIIeKCHH B KOHIIE ypOKa
1.12. | OnucarenpHas METOJIBI info, describe, AHQIUMUYECKas TPY BHITTONHEHHHT
CTaTUCTHKA min, max, mean, yCIOBHS | sanayyii mpakTHueckoll  PaGOTHI
(ubTparum AQHHBIX, | ya mpuMeHeHME CTaTHCTHYECKUX
CTaTHCTHKA 110 METO/IOB, a TaKKe npu
KaTeropHaIbHbIM COCTABJICHHH 3a1aHus Ha
napamerpam, QUIBTPAUA | comppie yclnoBus  (puiIbTpauu
AAaHHBIX, CTATUCTUYCCKUC | agypIx 5 CTATUCTUYECKUX
MCTOJbI METOJIOB.
Ilpaxmuueckas PN BBITTOJTHCHUN
3aJaHuH.
KommyHnukayuonnas: yaactie Bo
(bpoHTATBHOM O0CYXACHUH
MpOOJIEMHBIX CHUTYaIHi,
OTBETHl HA  BOIPOCHI,
o0cyxJeHue B IpyIIax.
Pegnexcusnas: 3aI0JIHEHNE
nucTa pedIIeKCUu B KOHIIE YpOKa
1.13. bubanoreka BHU3yau3anus JAHHBIX, | Apqnumuyeckas: TpUBbLIEIEHUN
BU3YaIH3alluU MPEHMYIIECTBA AHATPAMM | [IperMyIIecTB BU3yaJIM3aLIHA
JAaHHBIX u rpaduKoB; BUIBL | MTaHHBIX O HX TaOJIUYHOrO
JIAarpamm; OUONMOTEKN | mpeCcTaBICHHUS.
Pandas, Matplotlib, | 7Ipakmuueckas: nipu BeIMOTHEHUH
Seaborn W MOCTPOEHHE | MPAKTUYECKUX 3aJaHUN B MAabIX

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

rpynnax (1 »tam ypoka); mnpu
BBITTOJTHEHUH MPAKTUIECKON
paboTsI (2 3Tamn ypoka)

Kommynuxayuonnas: OTBETbl Ha
BOTIPOCHI YUUTET,
(bpoHTaTBLHOCOOCYKICHHE U
o0cyXJieHHe B MaJbIX Tpymnmax
Pegnexcusnas: 3aIoJIHEHHUE
nucTta pedieKcur B KOHIIE YpoKa




1.14.

[Toctpoenue
rpauKoB

THIIBI CpaBHeHPII;'I 1 THUIIBI
Auarpamm, rnpaBujia

Ananumuyeckas NpU BBITOJIHEHUH
3aJIaHUN HA IIOCTPOCHHUE

odopmIIeHUS
METOIbI OnoOIMOTEKH
Pandas mns  HacTpoiku
BHEIITHETO BHUJA TPapUKOB;
METO/IbI OoubIoTexku
Matplotlib TSt
MOCTPOCHHSI M HACTPONKH
BHEIITHETO BHJ1a TPaUKOB

AuarpamMm;

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
nucTta pedIIeKCUd B KOHIIE YpOKa

IIOMOIIIBIO

1.15.

ITocTpoenue
JarpaMm

metomel  hist wm  scatter,
HOPHUHIMIIBI  TIOCTPOCHUS
CTOJIOYATHIX AUATPAMM,
byukuspivot_table,
METOJ bar " €ero
napameTphbl

Ananumuyeckas: BBITIOJTHEHHE
3aJJaHU Ha TOCTPOEHHE B
Matplotlib muarpamm; Ha BBIOOD
BUJIa CTOJIOUATON JUarpaMMsl JUIs
JAydiied BHU3yalu3aldd JaHHBIX
Ilpaxmuueckas: BBITIOJIHEHHUE
3aJaHMMI U CaMOCTOSTEIbHOMN
MIPaKTHYECKON paboThI Ha
MOCTPOEHHUE CTOIOUYATHIX
quarpamm
Kommynukayuonnas:npu
00CYXXJIEHUH JTOMAIIHETo 3aJaHUs
(1enecooOpa3HOCTh  MOCTPOEHUS
CTOJNIOYATBIX  JHarpaMM, BUIbBI
CTOJOYATHIX arpamm,
MIOCJIEZI0BATENBHOCTD  IIIArOB 10
MOCTPOEHUIO CTOJIOUATHIX
auarpamMm); TpH  OTBeTax Ha
YTOYHSIIOIIME BOIPOCHI YUUTEIS
Pegrexcusnas: 3aIroJIHEHNE
aucta pedIieKcud B KOHIE YpoKa

MammunHoe o0yueHue




2.1.

IlonsTue u BUABI

HckyccTBeHHBIN Ananumuueckas pu
MalrMHHOTO MUHTEIJICKT, HOMXOI, | CPABHUTEIHEHOM aHaJn3e
00yuenus OCHOBAHHBIM Ha MMpaBHJIaxX, | MOJXOA0B: 00y4YEeHHE C yUUTeIeM
MaIIHHHOE oOyyenue, | 1 oOydyeHue Oe3 yuuTens; NpU
ucropus pazsutus WU B | oTBeTax Ha BOTIPOCHI u
urpax, chepsl (bpoHTaTBHOM o0cCyXIeHUU
OPUMEHCHHS MAIIMHHOIO | BOIPOCOB O  TNPE3EHTALUU.
oOyuenust; oOyuenue c | [Ipakmuueckas TIpU BBIIOJIHEHUU
yauTeneM, oOydeHue Oe€3 | 3aJaHHil MPaKTUYEeCKO paboThI.
YUUTEIS, 3amaya | KommyHukayuonnas: OTBETHl Ha
perpeccum, 3ajaya | BOMPOCHl YUYUTENs, Y4acTHE BO
kinaccuukanuy, — 3agada | GPOHTAIBHOM OOCYXIEHUU IIpU
KJIaCTEepH3aIlHHY, 0TOOp | BBIITOJHEHUH 33aJaHUH.

JTAQHHBIX JIJIST MOJISITH Pedghnexcuenas: 3aI0JIHEHHE

MAaIIUHHOTO O0yYCHUs mucTa pedIeKCHy B KOHIIE YPOKa
2.2. AHanu3 MamuaHOe  O0Y4CHHE | 4o 0 s MpH  TOHCKE
BU3yalnusallii ¢ yuuTeIem, OTBETOB Ha BOIIPOCHI B XOJe
AQHHBIX MAIMHHOC 00CyKIeHus BBITIOJHEHHOTO
0byuenue Oes JIOMAIITHET O 3aJjaHus, npu
YAUTeId, 3aja4a BBITTOJIHCHUH 3aJJaHuN

perpeccuu, 3ajaua
KJIaCCU(UKAIINH,

3aj1a4a
KJTaCTepHU3aIlnY;
oubmmotekn  pandas wu
matplotlib, YTeHHE
TaOJMYHBIX TaHHBIX,
CTaTHCTHYECKHUE
MOKa3aTel, IMOCTPOCHHUE
JMarpaMm

MPAKTUYECKON pabOTHI.
Ilpaxmuueckas: npu 006CyXIeHUN

BBIIOJTHEHHOTO JIOMAaIIHET O
3aJaHusl; [OpU  (PPOHTAIBLHOM
orpoce u Oecene, npu
BBITIOJTHEHUH 3aJaHuN

IPaKTUYECKON paboThI.
Kommynukayuonnas: OTBETHl Ha
BONPOCHI yUUTENs, Y4acTHE BO
(GpOoHTaNbHOM O0OCYXXJIEHUU MpH
BBITOJIHEHUH 3a]IJaHHH.
Pegnrexcusnas: 3al0JTHEHHE

JIUCTa pe(pnelccpm B KOHIIC YpOKa




2.3.

bubaunorexu

MammHaHOe o00y4eHue ¢

Ananumuueckas:  OTBETHl  Ha
MalIMHHOTO ydauTeneM u 0e3 yHTEN, | poppockr (apains BOMPOCOB M
00yueHus ero HPCUMYILCCTBA, | hopck OTBETOB)(PPOHTAIBLHON
MIOCTAHOBKA UCIM M 33/12Y, | Gocorn:  apanms  rpadMKoB
aHaJIH3 AQHHBIX, | \oneneif  MammMHHOTO 06ydeHHUs
obyuaiomas 1 IpPU  BBIOJHCHUH  3aJIaHuUs
TPEHUPOBOYHAST BBIOOPKH, «ITpoGembr B 0GyueHHH
337448 PErPECCHH, 3al1a4a | yo oy,
KIaCCH(UKALMH, TECTOBAS | /7, 1xmyyeckan: TOMCK OTBETOB
H TPCHUPOBOYHA | iy pompockl  hpOHTAIBHOI
BbIGOpKA, MEPEOOYUCHNE, | Gocenpy u BompOCE yHHTENA B
HeJ000yueHue, X0JIe ypOKa.
onTHMaJIbHast MONCIE, | Kommynuxayuonnas: ydactue BO
KpocC-BajlnAanus, (bpoHTaNBHOI Oecene o
OonoIMoTeKa sklearn, MaTepHana MPeIbIIyIIEro YpOKa;
STaIlbl HOCTPOCHHA | yyactue B OOCYKICHHU IIPH
MoJen MAalIMHHOIO | gririoTHEHUH 3aIaHHs B
oOyuenns na Python MHKPOTPYIIIIE o aHAIU3Y
(train_test_split, rpaduKoB MaIIMHHOTO
LogisticRegression,  fit, | oGyuerus».
predict) Pegnexcusnas: 3anonHeHne
nucta pedIIeKCHH B KOHIIE YPOKa
2.4, Jluneiinas MOHSTHE JMHEHHOR | g1, 7ymuveckas: ananmms paboTh
perpeccus perpecenn, - HOICBAT | \ionenn  numeiinolt  perpeccuu
bynkims, TUHEHHOE (momGop k03(dULIHEHTOB
YPABHEHHE, JIMHENHOTO ypaBHEHHS c
TOMOCKEIACTUIHOCTh HECKOJIBKUMH  HEPEMEHHBIMH);
AQHHBIX; STAMBI CO3MAHUA | apany3 3ajmau, mpesCcTABIEHHBIX
MOAEIH MAIIMHHOTO | vyprenem, BBHIOOp M3 HUX 3amau
obyuenns,  mondop perpeccus; 3aJaHWe Ha aHalu3
Kod(hdumeHToB rpaduKoB U BBIOOP M3 HHX TOTO,

JMHEWHOTO ypaBHEHUS

KOTOPBI COOTBETCTBYET MOJEIIH
JUHEWHON  pEerpeccud; aHallu3
TOYEYHBIX Tpapuka U BBIOOP

cpeau HUX Habopa JaHHBIX,
NOAXOAAIMX  JUIA  PELICHUs
3allayd  JIMHEHMHOW  perpeccuy,

CO3JaHME MOJIETTM  MAIMHHOTO
oOy4enus Ha Python.
Ilpakmuyeckas: pelieHue 3anad
Ha BbIOOp (M3 TpEeACTaBIEHHBIX
YUHUTEIIeM 3a/1a4) 3a/1a4
perpeccur; Ha BbBIOOp Habopa
JTAHHBIX (mo rpadukam),
HOIXOAAIMX AN peIIeHUs
3alayd  JIMHEHMHOW  perpeccuy,
paz0op 3a1a9u MAITUHHOTO
o0yuyeHHs

Kommynukayuonnas: ydactue Bo




(dbpoHTAILHOM 00CyXICHIHN
OCHOBHBIX BOIIPOCHI TEMBI
nuHelHas (GYHKOHUS W JUHEHHOE
ypaBHEHHUE, KOTOpBIE yKe
U3YyYAIUCh B KypCe MaTeMaTHKH;
o0cyxaeHue 3aaad 1mo rpapukam.
Peghnexcuenas: 3aroJIHeHNE
mucta pedieKcuy B KOHIIE YpoKa

2.5.

Henuuelinnie
3aBHCUMOCTH

Co3nmanune, oOydeHHE U
OLICHKAa MOJEIH JIMHEHHOM
perpeccun, BU3YaITH3aLUS
JaHHBIX  Ha Python;
HEJIMHEHHBIN byHKIHUH,
rpaduKku GyHKIUH;
MOJUHOMHUAJILHOE
npeoOpas3oBaHue
JUHEHWHOHN perpeccuun

Ananumuyeckas:co3faHue
MOJICJIA JIMHEMHOW PErpeccuu Ha
OCHOBaHMM HPOCTOH TabaUIBI C
JTAaHHBIMU 0 3apIuraTax
COTPYIHHUKOB, HaxXOZIS’IIMUXCS Ha
pasHbIX JOJDKHOCTSIX;HAIlMCaHUE
KOZa.

IIpakmuueckas: pelmieHue 3aaad
Ha CO3/aHHE MOJEIHU JIMHEHHOU
perpeccuy, OTBETHI Ha BOIPOCHI
yuuTens (MOBTOpeHHE MaTepuala
MaTEMaTHKH); BBITIOJTHEHUE
3aJlaHusl Ha IOJUMHOMHAIBHYIO
perpeccuro, HalmcaHue Koja JUis
IIPEJCKa3aHusl 3HA4YCHHUs HOBOM
MOJIEIIBIO u IIOCTPOEHUE
rpaMKOB HCXOJHBIX JAaHHBIX U
MOJEIIH.

Kommynuxayuonnas: ydactue BO
(dbpoHTATTEHOM 00CyX/IeHHH,
OTBETHI Ha BOIIPOCHI YUUTETIS.
Peghnexcuenas: 3aI0JIHEHNE
nucTta pedIeKCUn B KOHLIE YpOoKa




2.6.

Knaccudukanus.

Ananumuyeckasn: TOUCK OTBETOB

Knaccudukanus,
Jloructuueckast JIOTHCTHYECKAS PErpeccus, Ha TMpoOJIeMHBIE BOIPOCH H
perpeccus (2 JIMHEHHbIH peleHue 3a/1ad;
ypoxa) Kknaccuukarop, CaMOCTOSATENILHOE  COCTaBJICHHE
THIEPILIOCKOCTD, MOJIEH JIOTUCTHYECKOM
OounapHas kiaccudukamnys, | PCTPECCHA  JUIst  MPCICKAa3aHUs
MYJILTHKIIACCOBAs BEpOSATHOCTH B Ommkaimme 10
KJaccuuKanus; JeT ~ UIIeMHUYEeCKol  Oose3Hu
JTUHEIHOoe ypaBHEHHE, | CEPALA IO Pa3INYHBIM IPU3HAKaM
KOd (P HUITUEHTBI Ilpakmuueckas: OTBETHl  Ha
JIMHEWHOT O YPaBHEHHS, | BOIIPOCHI,  10AOOp  IPUMEPOB
pacIoIOKEHHE TOYKH | 3a7ma4 Kiaccu(UKaIm; OTBETHI Ha
OTHOCHUTEJIEHO IPSIMOH, | ipo6IeMHbIE BOIIPOCHI npu
OTCTyN 00BEKTA; | 0GBICHEHHH HOBOTO MaTepuaa;
co3laHMe, OOY4CHHE M | peenme 3ajau Ha 3aKPEIUIEHHE
OLICHKa MOJCIH HOBOTO MaTepuaja II0 TEME;
JIOTACTHYECKOH PETPECCHH | yyacrye po dponTanbHOl paboTe
Ha 3-eM »JTame TepBOrO YpPOKa;
Marpuna OIIINOOK,
CaMOCTOSITENIbHOE COCTaBJICHUE
MCTPUKH KatecTBa | vonemnm JIOTHCTHYECKOM
JIOTUCTUYECKOMN perpeccu (Ypok 2)
perpecent,  MONC/Ib Kommynuxayuonnan: yuactue B
JIOTHCTHYECKOH PETPECCHH | ofCysKIeHHH TECTa M OCHOBHBIX
na Python MOHATHI TEMBI; OTBETHI Ha
BOIPOCHI YUUTEIIS;
Peghnexcusnas: 3anonnenue
nucTa pedIiekcuy B KOHIE YpOKa
2.1. Hepesbs Hepeso PEWCHNH, | 11,0 11muyeckan; TIONCK OTBETOB
pemienuii. Yacte 1 | DJIEMEHTBI AEPEBBER: | . o OIIPOCH YUUTENS [IPH
KOpCHD, ' 00CYXJIeHUN HOBOT'O THIIa
I[epeBz:HCTBH Sutia Y| anroput™ma, IOMCK OTBETOB Ha
5 poOJIeMHbIE BOIPOCHI U
ggggﬁ Ig:;;; manﬁgm pelieHue 3aaaq
dbopmya aTpuoOyYT | [Ipakmuueckas.
BEPOSITHOCT, SHTPOMNHUA, | camocTosTeNbHAs paboTa ¢ }
JoKHHM IHCHHOH?, AJITOPUTMOM JIepeBa PCIICHUHN
KpuTepuid | KoMmyHuKayuouHas:
ydacTue BO (PpOHTATILHOM
00CYyXIeHUH.

Pedghnexcuenas: 3anonHenue
aucTa pedIIeKCHH B KOHIIE YpOKa




2.8.

CrnyualiHblii 1ec

JIEPEBO peLIeHHN,
aTpuOYyTHI,

3¢ (HEeKTUBHOCTH
pa3ouenus, riryonHa
JepeBa,ufiess  auropurMa
CIIy4alHOTO jeca,
MIPUHIIUIL MYIpPOCTH
TONIBI, CIIy4alHBIA JIeC
JUIsL  pellleHus  3aJadu
KJIaCCU(UKAIIUU U
perpeccuu

Ananumuueckas: — GHpoHTAIbHAS
paborta ¢ yumTeneM Ha 2 JTamne
ypoka
Ilpakmuyeckas:peanuzanus
ciy4aiiHoro Jieca Ha Python ¢
nomoisio RandomForest,
napametpsl RandomForest s
3a1a4 KiIacCu(pUKaIum 1
perpeccuu

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

Peghnexcusnas: 3anoqHeHNE HCTA
pediekcun B KOHIIE ypoKa

2.9. Knacrepuzanus MallMHHOE 00y4YeHHe 0€3 | 4y arumuueckas. pelleHNe 3a1aH
yuuTes, Kiaccupukauus, Kiaacrepuzanuu  [lpakmuueckas:
KJIaCTCpU3allus, aNrOPHTM | nemegpe 3a1a4d KiacTEPU3ALIUY,
K-cpemmux, HCHTPOUL, | pgimoHeHne HPaKTHYECKOM
PacCTOSTHHE MEX]TY PaBOTHL
TOYKaMu Kommynuxayuonnas:
(bpoHTATEHOCOOCYKACHHE 3a1aUn
KJIaCTEpHU3alHH, BBIITOJTHEHHUE
MPaKTHYECKOH paboThI B
MHKPOTPYIITIC; OTBEThIHA
BOIIPOCHI YUUTEJISL.
Pegnexcusnas: 3anonHeHne
aucTa pedIeKCHd B KOHIIE YpOKa
3. Heiipoceru. BBenenue
3.1- BBenenue B
3.4. HeWpoceTH, N
BBeJICHNE B HNCKYCCTBCHHbIM HCUPOH, Ananumuueckas: aHaJIu3
uH(pOPMAIIMOHHAS OCHOBHBIX TOHATHH W TOAXOOB;
KOMITBIOTEPHOE N
SeHIe MOJIeb HCKYCCTBEHHOTO | CPABHUTEIbHBIH aHaJH3
é) . ,a HENpOHa, MEKHEMPOHHBIE | PA3INYHBIX MOAXO0aX K
BEPTK N
P . CBS3U, HEHUPOHHA CETh, MOACIHPOBAHHNIO
M300pakKeHHH, . .
CTPYKTYPHBI IIOIXOJ K UHTEJICKTYaIbHOM
OO0yuenue

HEUPOHHOW CETH




MOACIINPOBAHUTIO JACATCIIBHOCTH, ITOUCK OTBETOB Ha

HCHPOHHBIX CETEH, MpoOJIEeMHBIE BOIPOCH  YYUTEIS

HEUPOKOMIBIOTED,IEPCE Kommynurayuonnas:

11 TPOH,F€HETHYECKUI o0cyxJieHuEe TOHATUN OTBETHI HA

AITOPUTM BOIIPOCHI YYMTENS, B TOM YHCIIE
2

ABOJIFOLIMOHHBIN MMOIX0T npoOIeMHBIC.

Pegnexcusnas: 3anonmHenne

K MOJICTUPOBAHUIO
JUCTa pedIIeKCHH B KOHLIE ypoKa

HEUPOHHBIX CETEH,
KBa3uOMOJIOTMUYECKUM
MOJXOJ K
MOJIEJTUPOBAHUIO
HEHUPOHHBIX CETEM,
MOJIEKYJIIPHBII
KOMIIBIOTED.

Oprammaunonno-ne):[arornqecmle yciaoBus peanu3anumn Kypca
OcBoeHne Bcex TeM Kypca MpeArnosiaraeT OpraHu3alvio (pOHTAIbHONW M TPYMNIOBON padoTe
yuamuxcs. [IpeuMymiectBeHHO QpoHTanbHAs paboTa peaau3yercs: Ha MEepBOM ATare ypoka —
JTare MPOBEPKU BBIMOJHEHHS JOMAIIHETO 33JaHUsl M aKTyalu3alliy 3HAHUH, a TaKKe Ha dTare
3aKperuieHus] 3HaHWi. [pymmoBas pabora opraHu3yeTcs NPEUMYIIECTBEHHO Ha JTare
3aKpeIuIeHUs] 3HAHWW TIPU pEIIeHUH 3aJaHWii, B OTAENBHBIX CIlydasX — Ha JTale IMPOBEPKU
BBITMIOJTHEHHSI JJOMAIIHETo 3aJjaHusl U aKTyalln3aluy 3HaHUi. MeTopl Mpo0IeMHOPa3BUBAIOIIETO
00y4YeHHs UCTIONB3YIOTCA Ha JTare U3JI0KEHUSI HOBOTO COZEPXKaHUs 10 TeME U €ro 3aKperieHuu
yepe3 cucteMy MpoOJIeMHBIX BOMPOCOB MO TEME, TOMOIHUTEIBHBIX YTOUHSIOMIUX MPOOIEMHBIX
BOTIPOCOB U BBITIOJIHEHUE TPOOIEMHBIX 3aJaHui. JOMOJTHUTEIBHBIM METOJINYECKUM IT0IX0I0M
ABJISIETCS UCIIOJIb30BaHUE MOJIENIN «TIE€PEBEPHYTOE O0yUEHHUEY, KOTIa yYalllecs CaMOCTOSATENbHO
U3y4alOT TEOPETHUYECKHI MaTepHal IoMa, a Ha ypoKe MPOXOAHT ero oOCyxkJaeHue B ¢dopmare
(bpoHTaIBHON Oecelbl U 3aKpeIUIeHUe Yepe3 pelleHne 3a/1au B MUKpOrpymmnax (10 4-5 4eloBek).
[Tpu opraHM3zanum ypoka MO MOJEIH «II€pPEeBEpHYTOE OOyueHHUe» PEeKOMEHAYETCS MPOBOAMTH
Takue ypoka JABYM YUUTENSM, YTO 3HAYUTEIBHO MOBBICUT IPPEKTUBHOCTh YPOKa, OCOOEHHO B
yacTu OOCYXJIeHUs y4yeOHOro MaTepuaja, CaMOCTOSITEJIbHO OCBOEHHOTO Y4YalIUMHCS JlomMa C
MIOMOIIIFI0  BHJICOYPOKOB. Pexomenpayercs, 4ToObl B OOCYXICHHHM TPHHSIIA ydacTHE BCe
yuaruecs.

[Tpu GpoHTATHLHOM BBITIOJTHEHUH 3aJlaHHsI YYUTEII0 PEKOMEH/YeTCs BBIIIOIHATE 3a/laHue
NapajuieNlbHO € YYalIMMHCS, KOMMEHTHPYS KaXIblil IIar, JeMOHCTPUPYS CBOH JKpaH depes
IPOEKTOP M OO0CY)KJas BBIOJHEHHE 3aJlaHusl C YYallMMHUCS MOCPEICTBOM YTOUHSIOLIMX
BOIIPOCOB.

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

Ungpopmayuonnoe obecneuenue. B yueOHO-METOIUYECKUA  KOMIUIEKT  BXOJAT
CJIEAYIOIINE METOANYECKUE U ydeOHbIe MaTepHUaIbl:

e [Iporpamma kypca «VckyccTBEeHHOro MHTENIEKT» (0a30BbIi) As cTapiuiel MIKOJIbI

(10-11 kmaccer).

e Meroandyeckne peKOMEHIAINH [T yIUTEIISL.

e [InaHbI-CLIEHApUH YPOKOB.

e OmnopHble pe3eHTaIIH.

e Marepuansl K @OporpamMme, CojepiKallue 3aJaHus Il NPaKTHYEeCKOH u

CaMOCTOSITENIbHON PabOThl 00yYarOIIUXCSL.
e Pasnarounslii MaTepuanm M CCBUIKM Ha HEOOXOIUMBIC NPUIOKEHUS JUIs
NPaKTUYECKUX paboT, pa3MELICHHbIE B IUIaHAX-CIICHAPHIX YPOKOB.



s peanmuzanuu Kypca Ha OCHOBE NPOTpaMMbl HEOOXOAWMO HAIWYHE CIIETYIOIINX
MEeXHUYECKUX CPeoCma:.

e KOMIIBIOTEPHOE pabouee MECTO yuuTels, nojakiaodeHHoe k cetu Uurepuer (Wi-Fi
WJIH 110 Ka0elto),

e IIPOGKIIMOHHOE OOOPYJOBaHME WM MHTEPAKTUBHAs JOCKAa C BO3MOXXHOCTBIO
JIEMOHCTPALIMY IIPE3CHTALUI;

e KOMIIBIOTEPHl WU HOYTOYKH, DAcCIOJIOXKEHHbIE B KOMIIBIOTEPHOM Kjacce, TIJie
KaX/IbIi yYCHUK paboTaeT ¢ yCTPOHCTBOM JINOO MHAWBUAYAIIbHO, TUOO B TIapax;

e KOMIIBIOTEPHl WJIM HOYTOYKM KaK YYalluxXcs, TaK U Y4YUTeNs JIOJDKHBI ObITh Ha
omnepanuonubix cucremax Windows/MacOS;

e THUIIOBOE NPOrpaMMHOE oOecreueHue, nmpuMeHsemMoe o0Iieo0pa3oBaTeIbHbIMU
OpTraHU3aIUsIMHU;

e uHTErpupoBaHHas cpena paspaborku (IDE) mis s3sika nporpaMmMupoBanus Python;

e JupyterNotebooks — cpena paspabotku, s 3amycka ¢aitioB u3 MarepuanoB Y MK
C KOMIBIOTEPA WK U3 00JAYHOTO XPAaHUIIHIIA.

Texnuueckue TpedboBanus k [10

K mu HOyTOYK Ha 6aze OC Windows, MacOS

CuctemHsie TpeboBanus Windows Cucremnsie TpeboBanus MacOS

e OnepanuonHas cucrtema Windows 7 win Beiire

e [IlIporeccop Intel® CoreDuo umui aHaTOrH4HbI# ¢
gactotod 1,5 I'T'm miu BeImIe

e 2/4T'b onepaTHBHOI MaMsTH JUIsi CHCTEM I10]]
ynpasienueM 32/64-outnoit Windows

® Onmneparronnas cucrema MacOS X 10.10 wiu
BBILIIE

e TIpomeccop Intel® CoreDuo wimi aHamorudHbIi ¢
yactotoi 1,5 I'T'1y uiu Bhlire

e 1,5Tb oneparusHoii namsitu - [Ipoteccop Intel®
CoreDuo vm ananornussiii ¢ yacroroit 1,5 I'T'ix
WJIN BBIIIE

e 1,5 I'b onepaTuBHON naMsITH

e Paspemenue skpana 1024x768 wim 6onbIie

e Hannune MHTEpHET-COCTUHEHUS

o Heo6x0a1Mo HCIIOb30BaTh aKTYaIbHBIC BEPCUH OJJHOTO U3 Cleayrommx Opay3epos: Edge, Chrome,
Safari, Firefox, Opera

@®opMbI aTTECTALIMH

Bce paznensl mpenmnosiaratoT BBIIOJHEHHE U 3alIUTy MpoeKToB. [IpoexTrsl mo cBoeit
JUJIAaKTUYECKOM CYIIHOCTH HaleleHbl Ha (QOpMHUpPOBaHUE CHOCOOHOCTEH, MO3BOJSAIOIINX
3 PEeKTUBHO JeHCTBOBATh B peasibHOW KU3HEHHOH curyauuu. O0nanas UMM, ydaliuecs MOTYT
aIalITUPOBATHCS K M3MEHSIOIUMCS YCIIOBHSIM, OPHEHTUPOBATHCS B PA3HOOOPA3HBIX CUTYAIUSX,
paboTaTh B KOMaHjIE.

ITpu paboTe HaJa MPOEKTOM IMOSBIAETCS UCKIIOYUTENbHAS BO3MOXHOCTh (POPMUPOBAHUS Y
yyalxcs KOMIETEHTHOCTH pa3pelieHusi mnpolieM (IMOCKOJIbKY 00s3aTeNbHBIM YCIOBHEM
peaM3alii MeToja MPOEKTOB B IIIKOJIE SBISETCS PElIeHHE ydYalluMcsl COOCTBEHHBIX MPOOiIeM
CpEeICTBAaMHU TMPOEKTa), a TaKKe OCBOCHHE CIOCOOOB JAEATENBbHOCTH, COCTaBJISIOIINX
KOMMYHHUKATHBHYI0 M WH(pOpPMAIMOHHYIO KoMIleTeHTHOcTH. Ha yrimyOneHHOM ypoBHE Kypca
IPEIYCMOTPEHBI MPOEKTHBIE paboThl Ha TeMbl «Pemenue 3amaun kiaaccupukanum», «OCHOBBI
MalImHHOTO 00yueHus», «Kmactepuzanus naHHbIX», «Co34aHHE MHOTOCIOWHOM HEWpOCeTH».
TeMbl IPOEKTOB MOT'YT ObITh YTOUHEHBI HA YCMOTPEHHUE YUUTENS U B 3aBUCUMOCTH OT HHTEPECOB
YUEHHKOB.



IIpOEKTBI SBIAIOTCA MEXKIPEIMETHBIMU, B OTIMYUE OT MOHOIPOEKTOB, YacCTUYHO
BBIIIOJIHSIIOTCS BO BHEYPOYHOE BpPEMsI U II0J PYKOBOJCTBOM HECKOJIBKHX CIECLHAINCTOB B
pa3nuyHbBIX oO0macTsAX 3HaHWA. Takue TPOEKTbl TPeOYIOT OYeHb KBaMU(DUIUPOBAHHOMN
KOOPJIMHAIIMKA CO CTOPOHBI CHELUAIUCTOB M CIaKEHHOM pabOThl MHOTHUX TBOPUYECKUX TIPYIIIL.
MexnpeaMeTHble MPOEKTbl MOTYT ObITh KakK HEOONbIIMMM, 3aTParuBalOLIMMM ABa-TpH
IpeaMeTa, TaK M HaIPaBICHHBIMHM Ha PELIEHHE AOCTATOYHO CIOXKHBIX MPoOseM, TpeOyroLux
COJIepKATEIbHOIN UHTETpallii MHOTUX 00JIacTeil 3HaHHUS.
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