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INOSICHUTEJIBHASI 3BATIMCKA

[Iporpamma Kypca «McKycCTBEHHBI HHTEIUIEKT» cocTaBieHa mis 11 kmacca B
coorBercTBUM ¢ TpeboBanusiMu OI'OC ocHOBHOro 061Iero 06pa3oBaHUA C yd4eToMm
NPEEMCTBEHHOCTH MPOrpaMM HayalIbHOI'0, OCHOBHOIO U CpeJIHEro o6miero o6pazoBaHus.
IIporpamMma npexHasHayeHa Ui NPOJOIDKEHHs OOYYEHMs OCHOBAM MCKYCCTBEHHOTO
MHTEJIEKTa ¥ OPUEHTHPOBAaHA HAa aHAJIU3 JaHHEIX, BBEJCHHE B MAlIMHHOE 00ydYeHUE Ha
yriyOleHHOM ypoBHE. 3a MOCNEIHHE IECATWIETHA BO MHOTMX O00JAaCTAX HAyKd W
HHAYCTPUH CTAIM HAKAIUIUBATHCS O0JIbIIME 00BEMBI JAHHBIX, @ TAKXKE CTAIH Pa3BUBATHC
METO/IbI MAIIMHHOTO O0YyYeHMs, MO3BOJISIOIIME U3BJIEKATh U3 JTUX JAHHBIX 3HAHUS U
9KOHOMHUUECKYIO I10JIB3Y.

EnnHbM conepixanneM Kypcos 6a3oBoro M yriyGIEHHOrO YpOBHEH SBISIOTCS
OCHOBEBI IIporpaMMupoBaHus Ha Python, ananus nanueix Ha Python. [[jig yriayGieHHOTO
YPOBHSL TIPOrpaMMOM MpPEIyCMOTPEHO BBEJEHHWE B MallMHHOEe oOyueHue Ha Python.
OcHoBoOIIONaraKome TeMOl ABNAETCS BBELCHHE B nporpaMmupoBanue Ha Python.
CopMUPOBAHHEIE y yyalmUXcs 3HAHHS M YMEHHS B 0GJACTH IIpOrpaMMUpPOBaHUSA Ha
Python GyxyT B nanbHeiimem ucmonb30BaHb K M3yYEHNN aHAIN3a JAHHBIX HA CTYIICHH
OCHOBHOT0 0011ero 06pa3oBaHus U MAIIMHHOTO 06YJYEHHS Ha CTYIICHU CPEJHEro 06IIEro
oOpasoBanus. Data Science — ogHa U3 caMbIX IPOTPECCUBHBIX O0JIacTeEN B
IIPOrpaMMHUPOBAaHUM cerofHs, a Python — campliit momynspHbIf U pacnpoCTpaHEeHHBIN
A3BIK, UCIIONB3YEMBIN /Ul aHauu3a JaHHBIX. He yauBHTENHHO, YTO JBE 3TH 00JACTH
3HAaHUH AaKTMBHO M3yYalOTCS M MPUMEHSIOTCS CIENMANUCTAMH U1 TTOCTPOEHHSA
IpEIUKTUBHBIX MOJIEICH, BU3yalu3aliiy U paGoThl ¢ NaHHBIMU. Kypc mo3BosuT ygamumes
OCBOUTH OCHOBHBIC HMHCTPYMEHTBI PaGOTHl U NPHUCTYNUTh K IIOCTPOEHHIO MOJEIEH U
pabore ¢ naHmHBIMH. B Xome ocBoeHMs y4eOGHOTrO MaTepmana Kypca y ydYaIEXcs
(opmMHpyeTes yCTOMYMBEI HHTEPEC K M3Y4EHMIO JaHHOM TeMbI U 3aKJIa(bIBaeTCs 6a3a [Uis
IPOJOJDKEHHS U3YYCHUS METOZIOB MAIIMHHOIO OOYYECHUs Ha CTYIIEHH CPEIHErO OOIIEro
o0pa3oBaHuS.

IIporpamma pa3paGoTana B COOTBETCTBUH C OJHAM U3 IMIAKTHYECKHX IIPHHIUAIIOB —
IIPUHIUIIOM MpeeMCTBEHHOCTH. Coziep)kaHue NMPOrpaMMEI HaXOOUTCS B TECHOM CBS3U C
MaTepuajIoM JUis HA4aJIbHOTO 00IIEro 00pa30BaHuUsL, a TAKXKE ABJIAETCS HEOOXOMMBIM IS
IIOCJICAYIOLIEr0 U3yYEeHHs Ha CTYNCHH CPEJHEro OOIIero o0pa3oBaHHUS. DTO — JIMHUS
sI3bIKa NporpamMMupoBanms Python, ocBoeHrE KOTOPOro HaYMHAETCSA B OCHOBHOM IIKOJIE,
U CKBO3HAfd JIMHUSA MANIMHHOIO OOyYEHHs, OCBOCHHME KOTOPOrO HA4YMHAETCS Ha
IIPOIIEJEBTUYECKOM YPO. 6HOM M OCHOBHOM IIKOJIE W MPOIOJDKACTCS Hajiee B
CpelHel mKojge.

K 3aBepuieHHK

1 10 INporpaMMe Y4Yamiuecs HOJDKHBI TTOHHMMATh
€r0 OCHOBHBIE O0OJACTH NPHMEHEHUS U METOIEI
JlaraeT, 4ro y ydammuxcs Oyzmer cpopMHpOBaHO

peanu3anuu.

LICJIOCTHOE IIp 3¢ JIAHHBIX, PeaJIN3allii METOI0B aHAIN3a JaHHEIX Ha
si3p1Ke Pytho AR
Nzyue TOB aHA/M3a JaHHBIX IIO3BOJNUT CHOPMHUPOBATH Y

CCKOM M IPOrHOCTHYECKOM JesTeqbHOCTH. [1oMCK
- pelieHre MpOOJEMHBIX U HCCIIENO0BATENbCKHUX

ydamuxcs
OTBETOB Ha




Ilear W 3agaym Kypea. ['maBHag nenb Kypca — JaTh ydammmcsl 6a3oBoe
npejcTaBiIeHie 00 aHaliu3e JaHHBIX M Peau3aliid OCHOBHBIX METOOB aHAIN3a JaHHbIX
M MammHHOro oOyuenust Ha sa3pike Python, mo3HakoMuTB ¢ TepMHHOIOTHENH
MCKYCCTBEHHOIO MHTEJUIEKTa M HAYYUTh HNPUMEHATh HEKOTOPBIE M3 €r0 METOIOB UL
peIIeHNUs MPAKTUUECKUX 3a/a4.

IleneBasi ayauTopusi Kypea. Yuamuecs 11 kiaccoB 001eo6pa3zoBaTeIbHBIX MKOJL.

IIJIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSI YYEBHOI'O KYPCA
JIH4HOCTHBIE pe3yJibTaThl:

® YMEHHME pPAclOo3HaBAaThb KOHKPETHBIE IIPUMEPBI IOHATHA I10 XapaKTCPHBIM
IIpU3HAKaMm,

® BEHINOJHATH OIEPALMU B COOTBETCTBUM C OIPEICICHUEM M MPOCTCHIIMMU
CBOMCTBaMM ITOHATHS,

® KOHKPETU3UPOBATH IOHATHE IIPUMEPAMH,

® JCIIOJIb30BaTh IIOHATHE M €ro CBOMCTBAa IIpU pEIICHHHM 3aj1ad, a TakKe
ONIepUPOBAaTh TEPMUHAMHM M MPEJACTaBICHUAMHU B O00JaCTH KOHUETIIHH
YCTOWYUBOIO pa3BUTHUS

® OBJAJicHHWEC OCHOBHBEIMM HAaBBIKAMH HCCJIEOBATEIbCKON JEATECIBHOCTH,
YCTaHOBKa Ha OCMBICJICHUE OIIbITa, HAaOIIOAEHU

MeTtanpeameTHbie pe3yJbTaThl:

YMeHre CaMOCTOSTENBHO IUIAHUPOBATh ITyTU AOCTIDKEHMS LENH, B TOM YHCIIE
aJbTEPHATHBHLIE, OCO3HAHHO BHIOMpaTh Hamboinee 3(h(EKTHBHBIE CIOCOOBI PEIICHHA
y4eOHBIX U IT0O3HABATEIbHBIX 3a/1a4.

VMeHHE OLIEHMBATh NPABWIBHOCTH BBINOJIHCHUS Y4eOHOM 3agauM, COOCTBEHHBIE
BO3MOXXHOCTH €€ pEIICHUs.

VMeHue ONpefenaTh MOHATUS, CO3[aBaTh 00OOINEHNs, yCTAHABIMBATH AHAJOTHH,
KIaccuUIMpOBaTh,  YCTAHABIMBATE  NPUYMHHO-CIICICTBEHHBIC  CBSI3M,  CTPOMTH
JIOTHYECKHE PACCYKICHHSA, YMO3aKIIOYeHUS (MHIYKTUBHBIC, MHEMYyKTHBHBIC M IIO
AHAJIOTUH) U [1eJIaTh BEIBOJIBI.

VMeHHe co3/aBaTh, IPUMEHATh U NIPe0OPa3OBBIBATh 3HAKM W CUMBOJIBI, MOIEIU U
CXEeMBI /IS pEeIIeHUs yYeOHBIX ¥ II03HABATEIbHBIX 3a/1a4.

dopMHpOBaHKME U pa OMIIETEHTHOCTH B oOnacTh wucnoib3oBanus MKT

(MK T-KOMIIETEHIUN).

)i M ANTOPUTMUYECKON KyIBTypHI, HOPMUPOBAHUE
] BEPCATILHOM YCTPOMCTBE 06pabOTK! HH(POPMALIHH,
pa3BUTHE OCH aBBII { ICIIOIb30BaHNUS KOMIIBIOTEPHBIX yCTPOMCTB.

: 00 OCHOBHBIX U3y4aeMbIX NOHATHAX (MHGOpMAIMA,




TIPOrPAMMUPOBAHHS M OCHOBHBIMM QJITOPUTMHYECKUMH CTPYKTYPaMH — JIMHEHHOH,

YCIOBHOM U IUKJIMYECKOM.

dopmupoBaHKe yMEHHIl (opManuzalME M CTPYKTYPMPOBaHMS MH(pOpMAINy,
yMeHHs BBIOMpPATh CIOCO0 NPENCTABICHUS JAHHBIX B COOTBETCTBHM C MOCTaBICHHOM
3ajiaueii (TaGHIBI, CXeMBI, FpadUKH, JMarpaMMBbl) € UCIIOIE30BAHMEM COOTBETCTBYIOLIMX
IPOrPAMMHBIX CPEICTB 00pabOTKM JTaHHBIX

dopMHUpPOBAHKUE HABBIKOB M YMEHHMiA 6E30IIaCHOr0O M 11eJe€CO00Pa3sHOro MOBEACHHUS
npu paboTe ¢ KOMIBIOTEPHBIME IIPOrpaMMaMu U B cetd MHTepHeT, ymeHus cobioaaTh
HOPMBI HH(OPMALMOHHOI 3TUKY U TIpaBa

COAEPXXAHUE KYPCA
Pazpen 1. BBeienne B HCKYCCTBEHHBIN HHTEIEKT (2 4)
e [lporno3upoBanue, aHanu3, oOy4yeHHe, JaHHBIC, NPHU3HAKH, aJITOPHUTM,

MICKYCCTBEHHBIH MHTEJLIEKT, MalIMHHOE 00y4YeHue, data science.
e DOtuka MU, stnunoe npumenenue M1, oTBeTCTBEHHOCTh U, peryaupoBaHue
nn.

Paznen 2. OcuoBbl nporpammuposanusi Ha Python (12 4)
e Ucrmonuurens, amropurm. CrocoGsl  3alicH  IrOPMTMOB:  CIIOBECHBIH,

IOCTPOUHBIM, OJIOK-cXeMa, IporpamMma. JIMHEHHBIH, Pa3BETBIIAIOIIMUIACST U
LUAKINYECKUN aIITOPUTMEI.

e Ucropus s3pika Python, KOMIMJIMpYeMble M HHTEPIPETUPYEMBIC S3BIKH,
nocTouHCTBa U Hejpoctarku Python.IloHsTHe HaHHBIX, THIBI JaHHBIX: LEJBIC,
BEIIECTBEHHBIE H CTPOKOBHIE. I0HATHE IIepeMEHHOM, pa3HHUIIa MEX/Ty IEPEMEHHOH
Y KOHCTaHTOM.

o Oymkims print(), OpaBwia ee HCHONb30BaHMs. OmMOKM IPH HCIONb30BAHAHU
dynximu print(). Tumsl JapBex: int, float, str. IIpuBeseHue THIIOB C MOMOMIBIO
coorsercTByromux Gyskmmit (int(), float(), str()). PyHKuMA type(). Omepatop
npucBauBanus. I1p | IMEHOBaHUs epeMeHHbIX. OyHKIus input(), mpaBuia ee

) IUMOCTH NPUBEICHIMS IETIOYMCIICHHBIX JaHHBIX K THITY int

€THIECKHE ONepaTOpBl, IEUCTBHS C IIEPEMEHHBIMH.
00EHHOCTH JHHEWHOTO alropuTMa, 6JI0K-cxeMa.




JlaHHple, Hayka O JaHHBIX, OTKPBIThIC JaHHBIC, HCTOYHUKH JAHHBIX,
CTPYKTYpBbI JIAHHBIX (CTEK, MAaCCHUB, OUepe/Ib, XLI-TabIIMIa)

CTpyKkTypsl  JAHHBIX, CIHHMCKH, CIIUCOK, OJJIEMEHT CIIMCKa, MHJIEKC,
OTpUIATEeNIbHAS WH/ICKCAIINS

ITounck, ouncrka, npeobpazoBanue, opranuszanms u c6op AaHHbIX, GUOIUOTEKA
A3bIKa IMporpaMMmupoBanus, Oubamoreku Python, Oubiamoreka Pandas,
UMIIOPT OGMOINOTEK

ITouck, ouncrka, npeobpazoBanue, opraHuzanus 1 cOOp JaHHBIX, CTPYKTYPEI
naHHeIX B Pandas, crpykrypa 1aHHbIX Series

Crpyxrypa manneix DataFrame, cioBaps, crnucok, ¢yHkuus read csv,
Mmetos! head w tail

Nupopmanms o mannelx, wmeroasl info u describe, 4ucCiIOBBEIE U
KaTeropuaibHble PU3HaKy, arperupyromue GpyHkiun: value_counts, unique,
nunique, groupby

MeToel min(), max() u mean(), oObeqUHEHHE TAaOIUIl C IIOMOIINBIO METO/A
merge, nmapaMmeTpsl on u how

Mertonsr info, describe, min, max, mean, yciaoBus (UIbTpallMM JaHHBIX,
CTaTUCTHKAa II0 KaTeropuajJbHBIM IapaMeTpaM, (uIbTpanus IaHHBIX,
CTaTUCTUYECKHE METOIBI

Busyanuzanus [JaHHBIX, NPEUMYIIECTBA JAUMarpaMM U IpadUKOB; BH/IBI
auarpamu; 6ubianorexu Pandas, Matplotlib, Seaborn; moctpoenue rpapukon
U IMarpaMm ¢ IOMOINBIO 3TUX OubaroTek, metoasl plot, hist, scatter, joinplot,
pairplot, countplot

Pa3pgen 4. Beenenue B MamuHHOe o0y4yenue Ha Python (8 1)

VIcKyCCTBEHHBIM MHTEIICKT, IOAXO0, OCHOBAaHHBIM Ha MpaBWiIaX, MAIIHHHOE
oOyuenmue, ucropus pasputus MU B urpax, chepbl NPUMEHEHUS] MallIMHHOTO
00yueHus; 00ydeHue ¢ yuuTeseM, ooyuenune 6e3 yquTers, 3aqa4a perpeccu,
| (uKanyy, 3aJa9a KIaCTepU3aIiy, OTOOp JaHHBIX I MOJEIN

> C yuuTelneM U 0e3 yuuTens, ero IpeuMyIecTBa,
ad, aHAJIN3 JaHHBIX, OOYYAIOas U TPEHUPOBOUHAS
rpecChH, 3ajada KIacCU(UKAIUK, TeCTOBas U
nepeodyuenre, HeI000ydeHne, ONTUMAalIbHAs
u6moTeka Sklearn, STambI OCTPOSHHS MO/IENH



e Knaccnpuxaims, jnorucTiyeckas perpeccus, JHHEHHbI Kiaccudukarop,
TUIEPINIOCKOCTD, OunapHas Kiiaccugukanus, MYJIbTUKJIACCOBas
wiaccupukaums; IMHEHHOE  ypaBHeHwe, K0d(pPULUEHTHI  JIMHEHHOro
YPABHEHHS, PACIONIOKEHUE TOUYKH OTHOCHTEIBHO MPSMOM, OTCTYI 00GBeKTa;
cosJianue, 00ydeHne u OleHKa MOJEIIA JIOTUCTHYECKOH perpeccun

® JIepeBo peleHuit, 1eMEeHTHI IePEBbER (kopenb, MCTBs), ITyOUHA Jepesa,

KaJHBIA anroput™, aTpubyT pa3GueHus; sHTponus, (popmyna IllenHona,
BEPOATHOCTD, KpUTEepuil JKMHM

TEMATUYECKOE IVIAHUPOBAHUE

Ne Tema Konnyec
TBO
4acoB
BBe/ienne B HCKyCCTBEHHBII HHTELIEKT
1 BBejieH1e B ICKYCCTBEHHBIH HHTEILIEKT 1
2 Poitk vickyccTBeHHOrO MHTEITEKTa B XKU3HH YeTOBeKa: HTHKA I 1
PETyJIMPOBaHUU
OCHOBBI IPOrpaMMHpPOBaHUS HA Python
3 AJNropuT™MBI ¥ HcrionauTent. Crioco6sl 3amucH aJIrOPUTMOB 1
4 OO1mue cBeIeHns O S3bIKe nporpammupoBanus Python 1
5 Opranuzanust BBojia ¥ BEIBOJIA TaHHBIX 1
6 AJNTOPUTMHYECKAS KOHCTPYKIIHS «CIIETOBAHUC)) 1
7 [IporpamMmupoBanye ITHHEHHBIX AJITOPUTMOB 1
8 AJTOPUTMHYECKAS KOHCTPYKIHUS «BETBIICHIE) 1
9 IMonnas popma BeTBIEHMS 1
10 [IporpaMMupoBaHKe pa3BeTBISIOMUXCS QITOPUTMOB. Y CIIOBHBIM 1
' oIepaTop
11 DCTBIC U COCTABHBIE YCIIOBUS
12 Ka}l KOHCTPYKIIMS «IIOBTOPEHUEY. 1
13 JJoys 1
14 pe BI IIp 1
1T( -HTMa))
¢ POrpaMMUPOBAHHSY 1
1E 1
1
: 1
PBI faHHEIX B Pandas 1
a JaHHBIX Dataframe 1




21 ba3oBble onepanuy ¢ HabopaMu JaHHBIX 1
22 OnucarenbHas CTaTUCTHKA 1
23 Buzyanuzanus JaHHBIX 1
24 ITpoext «MccnenoBanue JaHHbIXY». YacTs 1 1
25 IIpoexr «MccnenoBanue gaHHbIX». Yacts 2 1
26 | IIpoexr «Python s Data Science» (O6o61enne u cucTeMaTU3amys 1
OCHOBHBIX ITOHSITHIA TEMBI)
BBegenue B MamnnHoe o0yyenue Ha Python
27 [TonsiTue u Bl MAIMHHOTO 00YYESHUS 1
28 AHaJlu3 ¥ BU3yaiau3anus JaHHeix Ha Python (moBropenue) 1
29 bubnuorexu ManmmHHOr0 00yYeHUS 1
30 Jluneiinas perpeccust 1
3l Henuneiinple 3aBUCUMOCTH 1
32 Kunaccuduxkanus. Jlorucrudgeckas perpeccus 1
33 JlepeBbs pemeHuit. 1
34 ITpoext «Perenue 3a1a4un KiacCupuKarum 1




