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IMOACHUTEJBHAS 3ATINCKA

IMporpamma kypca «McKkycCTBeHHEBI HHTENMNIEKT» cocTaBileHa ains 11 knacca B
CooTBETCTBHH C TpeGosavuamu PI'OC ocHoBHOro ofwero ofpa3oBaHHA C Y4YeTOM
NPEEMCTBEHHOCTH MPOrpaMM HayalibHOTro, OCHOBHOTO H cpefHero obumero o0pa3loBans.
ITporpamMma npeaHasHaueHa A8 TPONO/DKEHHs OGYYEeHHMs OCHOBAM HCKYCCTBEHHOTO
HHTE/JIEKTa U OPHEHTHPOBAHa HA aHAIW3 JaHHEIX, BBEJEHHE B MallMHHOE O0yueHHe Ha
yrinyOneHHOM YpOBHe. 3a mocrneiHHE AEeCATHIETHA BO MHOTMX 00JacTAX Hayky H
HMHAYCTPHH CTANIH HAKATUTHBAThCA GOLLINE OOBbEMB! JAHHBIX, @ TAIOKE CTANTH Pa3BHBATHCA
METO/lbl MAIIMHHOrO 0oO0ydYeHHs!, NO3BONAIOUINE H3BJIEKATh M3 3THX JAWHBIX 3HAHHA H
IKOHOMHYECKYHO MOJIb3Y.

Enuneim conepicanveM KypcoB 0a3oBoro u yrnyGleHHOro ypOBHeEl ABASIOTCS
OCHOBBI TIporpaMMHpoBaHuA Ha Python, ananus nanneix Ha Python. Jlna yray6nexHoro
YPOBHA MporpaMMoH NpeaycMOTPeHO BBeAEHHE B MaiiMHHOe ofyueHne Ha Python.
OcHoBononaralomeii TeMoit ABNSETCA BBeJeHHe B MNporpaMMHpoBaHHe Ha Python.
CédopmupoBanHEIe y yyalMXcs 3HaHWS M yMeHHS B 0GacTH NporpaMMHpOBaHHA Ha
Python 6yayT B fanbheiilieM HCHONB30BaHEI IPH H3y4YeHHHN aHANH3A JAHHBIX HA CTYTEHH
OCHOBHOro 0o6u1ero 00pa3oBaHMs M MalMHHOrO 0GYYeHHA Ha CTYNEHH CpesiHero ofiero
obpasoBanua. Data Science — omHa H3 CcaMBIX IIPOTPecCCHMBHBIX ofnacreii B
IpOrpaMMHpPOBaHHH cerofiHd, a Python — camblit monynspHEIl M pacnpocTpaHeHHEL
A3BIK, UCMONB3YEMEIH IUIl aHalu3a HaHHBIX. He yIHMBHTENBHO, UTO /BE 3TH 0OJAaCTH
3HaHWH aKTHBHO M3Y4YalOTCA M MPHMEHAIOTCA CHEeUMaNuCTaMH Ui HOCTPOEHHs
NPEIUKTUBHBIX MOAENeH, BU3yanu3auuu 1 paGoTel ¢ AaHHBIMH, Kypc M03BoNUT yyamumcs
OCBOMTh OCHOBHBIC WHCTPYMEHTHI pabOTHl M NPUCTYNHTH K MOCTPOSHHIO MOjenell H
pabore ¢ nanHeimu. B xome ocBoeHHs yueOHOTO MarepHaga Kypca y ydalluxcs
¢opmupyeTcs ycTOYHBEIT HHTEPEC K H3YYEHHIO AaHHOH TeMbI U 3aKnaapiBaercs Gasa s
NPOACKEHUA M3YyYCHHA METOJ0B MAIIMHHOIO 00y4YeHus Ha CTYIEHH CpelHero oflero
o0pa3oBaHus.

IIporpamma paspaGoTtana B COOTBETCTBHH C OOHMM M3 OHAAKTHYECKHUX MPHHLMIIOB —
NPHHUMIOM npeeMCTBeHHOCTH. CojiepkaHHe MporpaMMBl HAXOAHMTCA B TECHOM CBA3H C
MaTepyaJoM JUid HayanbsHOro od1ero o0pa3oBaHus, a TaAKOKe ABAASTCS HEOGXOIHMBIM IS
MOCNEAYIOEr0 H3Y4eHHUs! Ha CTYNeHH cpeaHero obuiero obpa3oBaHHA. DT0 — JIHHHA
A3bIKa nporpaMMHpoBanua Python, ocBoeHHe KOTOpOro HauHHaeTcs B OCHOBHOIT LIKOTeE,
M CKBO3HAfA JHHHA MAaIIHHHOTO O0y4yeHHs, OCBOGHHE KOTOPOrO HayMHAaercs Ha
NIPONEAEBTHYECKOM YPOBHE B Ha4albHOIl M OCHOBHOII LIKOJE U MpPONO/KAETCA Aajee B
CpenHeil mwKone.

K 3apepumienuio ofy4eHus 1o nporpaMMe ydalMecs ROJDKHBI HOHMMATB
aKTYaJIBbHOCTh aHafiu3a HAAHHBEIX, €ro OCHOBHble 00NacTH NpHUMEHEHHS W METOIBI
peanusaunu. Ilporpamma npeamonaraer, yto y yuwamuxcs Oyner cdopMHpoBaHo
LIEJIOCTHOE NpejcTaBieHHe 00 aHanu3e JaHHbIX, peajH3alliid METOAOB aHaIi3a AaHHAIX Ha
a3sike Python, ero céepax npumenenns.

M3yyeHue pasnuyHbIX acmeKTOB aHANM3a AAHHBIX I03BOJIMT cOPMHUPOBAThL Y
y4alHxca cnocoOHOCTE K aHAMMTHYECKON M nporsoctudyeckoli Aestenshoct. [Touck
OTBETOB Ha mnpoOiaeMHEIE BOTIPOCHI, pelieHHe MpOGJEMHBIX H HCCIIEI0BaTENbCKUX
3a/laHii, HHTETPUPOBaHHEIX B COJIEPIKAHNE, HANPABAEHO Ha (JOPMUPOBAHHE Y YUALIUXCSA
LIETOCTHOrO CHCTEMHOIC MBIUNIEHHs!, KOTOPOE MO3BONIMT UM OLEHHTH C(HOPMHPOBAHHBIH
Kpyr mnOCTOAHHBIX MHTEPECOB M OCYLIECTBHTh OCO3HAHHBI BHIOOp HanbHEHLIEH
00pa30BaTebHO} TPAEKTOPHH U NPOECCHOHAIBHONO CAMOONpeIeNeHH .



Ieap M 3agaun Kypea. [naBHas Uens Kypca — JaTh yvyaluumcs OasoBoe
npeacrapieHye 06 aHanu3e AaHHBIX M peain3allii OCHOBHBIX METOIOB aHANH3a JaHHBIX
M MawuHHOro ofyyeHus Ha s3blke Python, Mo3HakoMHTE ¢ TEpPMHHOJNOTHEH
MCKYCCTBEHHOTO HHTEJJIEKTA M HAyYHThb MPHMEHATE HEKOTOPHIE H3 €ro METcAoB i
peLIeHHs MPaKTHYECKMX 3a/1ay.

IesneBan ayauTopus Kypea. Yyamuecs 11 xnaccos o6uieobpasosarebHBIX LIKOJL.

TJIAHUPYEMBIE PE3YJABTATHI OCBOEHHSA YYEBHOI'O KYPCA
JIH4HOCTHbIE PE3yJIbTATDI:
e yMeHHE paclo3HaBaTb KOHKPETHbIE MPUMEPHI IOHATHA MO XapaKTepHLIM

NpH3HaKaM,

e BBIIOJNHATH OMNEPAlMH B COOTBETCTBHH C OMpEAENCHHWEM H TPOCTEHIINMH
CBOICTBaMH MOHATHS,

¢ KOHKPETH3HUPOBATE OHATHE IIPHMEPAMH,

e WCIIONB30BATH MMOHATHE M €ro CBoOiiCTBA NpH peElIEHHH 3aJay, a TakKe
ONepUpOBaTh TEPMHUHAMHM W MPEACTABIEHUAMM B 00/aCTH KOHLEMNLUMH
YCTOHYHBOrO pa3BUTHA

e OBNajicHHE OCHOBHBIMH HaBBIKAMM MCCIEHOBATENbCKON OEATENBHOCTH,
yCTaHOBKA Ha OCMBICIICHHE OMNbITa, HabaoAeHHi

MeTanpeaMeTHbIE Pe3yJdbTATDHI:

YMeHue CaMOCTOATENBHO IUIAHHPOBATh MyTH AOCTHXXEHHA LENH, B TOM YHCIE
ANbTEPHATUBHLIE, OCO3HAHHO BEIOMpaTh HaubGonee >dbeKTHBHBIE CMOCOOLl peLICHHS
yueOHBIX M MO3HABATENBHEIX 3a1a4.

VMeHHe OUEHHMBATH TPABHABLHOCTE BEIMOJMHEHHA yueOHOH 3ajauM, COOCTBEHHBIE
BO3MO)KHOCTH €€ pelleHUs.

VYMeHHe oripe/lenaTh MOHATHA, cO3JaBaTh 0000IeHHs, YCTaHABAHUBATE aHAJIOTHH,
KIaCCH(pHULMPOBaTh, YCTAHABIMBATH MPUYHHHO-CNEACTBEHHBIE  CBA3H, CTPOWTD
JIOTHYECKHE pACCY)KIEHUA, YMO3aKIiO4eHHs (MHAYKTHBHEIE, JEeAYKTHBHBIE M IO
aHaNOrHK) U JeNaTh BLIBOJIEL.

VMeHHe co31aBaTh, IPUMEHATH U MpeoOpa30oBEIBATL 3HAKH W CHMBOJEI, MOJENH U
CXeMBI Jjif pelieHHs yueOHbIX 1 Mo3HaBaTEeNIbHEIX 331aY.

dopMHpOBaHHE ¥ pa3sBUTHE KOMIETEHTHOCTH B obnactu ucnone3osanus UKT
(UKT-koMneTeHuuu).

IIpeameTHbIe pe3yAbTATHI:

dopmMupoBaHHe HHPOPMALMOHHOM U AITOPHTMHYECKOi KyIBTYPhl, pOPMHpPOBaHHE
npecTaBlIeHHs O KOMIBIOTEPE KaK YHUBEPCAIBLHOM YCTpolcTBe 06paboTku uHdopMaiuy,
pa3BUTHE OCHOBHEIX HABBIKOB M YMEHHIt UCMONB30BaHHS KOMITBIOTEPHBIX YCTPOIHCTB.

dopMUpoBaHKe MPEACTABNEHHA 00 OCHOBHBIX H3y4aeMbIX MOHATHAX (MH(OpMaLm,
aNrOpPHUTM, MOJIENB) H UX CBOIHCTBaX

PaspuTHe anropUTMHYECKOTO MBIHUIEHHA, HEOGXOANMOro Ans npodeccuoHanbHoM
JeATENLHOCTH B COBPEMEHHOM ofllecTBe; pa3BHTHE YMEHHH COCTaBMTh W 3anMCaTh
aJIrOPUTM JUIA KOHKPETHOrO HCMOJHUTENA; GOpMUPOBaHKE 3HAHHIT 00 aIrOPUTMHYECKHX
KOHCTPYKLMAX, JIOTHYECKHX 3HAYCHUAX M ONEepalusaX; 3HAKOMCTBO C OJHMM M3 A3LIKOB



NPOrpaMMHKPOBaHHsT M OCHOBHEIMHM QJITOPHTMHYECKUMH CTPYKTYpamu — JHHCHHOH,
YCROBHOI H HHKJIHYECKOI.

dopMupoBaHHe yMeHHil (GoOpManM3aUMH M CTPYKTYpHpOBanus HHGopMaruH,
yMeHHA BHIGMpaTh CMOCOG MPEACTABJIEHHS NAHHBIX B COOTBETCTBHU C TOCTABICHHOMN
3afaueii (TaGAKIIBL, CXEMBI, TPApPUKH, ANArpaMMBl) ¢ HCMOJIB30BAHHEM COOTBETCTBYIOUINX
MPOrpaMMHBIX CpeAcTB 06paboTKy JaHHBIX

dopMUpoBaHNe HABEIKOB M yMeHMiT Ge30macHoro u uenecooGpasHOro MOBENCHHA
npu paboTe ¢ KOMNBIOTEPHHLIMU TpOrpaMMaMu M B ceTH HHTepHeT, ymenus cobmonats
HOPMEI HH(OPMALIHOHHOH 3THKH H NpaBa

COJEPXAHHE KYPCA
Paigen 1. Beeienne B HCKYCCTBeHHBIH HHTEIEKT (2 )
e IlporHosmpoBanue, aHaiu3, o0yyeHHe, HaHHbIEC, MPU3HAKH, ANTOPUTM,
MCKYCCTBEHHBIH MHTENIEKT, MalliHHOe o0yueHue, data science.
o DOtuxa UM, stunoe npumeHerue MU, orsercreennocts MU, perynanposasie
UN.

Pasnen 2. OcHoBbl nporpaMMupoBanus Ha Python (12 1)
e MHcnonuurens, anroputM. CnocofBl 3anuMcH  aNrOpUTMOB:  CJIOBECHBIH,

NOCTpOuHEI, Onok-cxeMa, nporpamMa. JIMHEHHEIA, pa3sBeTBNAIOLIMHCA M
LHKTHYECKUIT aJITOPHTMBI.

e Hcropna s3eika Python, xoMmMnuiupyemele W HHTEPIPETHPYEMBIE A3BIKH,
JAOCTOMHCTBA M HenocTaTkH Python.JloHsTHe HaHHBIX, THNBl JAHHBIX: LENGIE,
BELECTBEHHEBIE H CTpOKOBhIe. [IoHATHE MepeMeHHOH, pa3HHLA MEXAY NepeMEHHON
U KOHCTaHTOIA.

o O@ynxuus print(), npaBuna ee ucnoabzoBaHus. OWMOKKM NpH HCMONB30OBAaHHH
dyukun print().Tunsr nauseix: int, float, str. ITpuBeneHne THNOB ¢ MOMOILBIO
cootsercTByrommX Gynxunii (int(), float(), str()). ®Pynxuus type(). Omepatop
npucsausanus. [Ipasuna uMeHoBaHus nepeMeHHbIX. @yHkuma input(), npasuna ee
ncronp3oBadua. HeobXoauMocTh NpHBeIEHH 11€/I0YHUCIEHHBIX JAHHBIX K TUITY int
nocie BBojia

¢ Tunsl gauxeIX B Python, apudmernueckue onepatopel, A¢HCTBNA ¢ NEPEMEHHBIMU.
AJITOpHTM, BHIbI AITOPUTMOB, 0COGEHHOCTH JIHHEIHOrO anropuTMa, 610K-cxeMa.
Brok-cxeMa THHEIHOTO allropuTMa.

e Bnok-cxema nuHeiiHoro anroputMa. IlporpamMupoBaHie THHEHHEIX anropUTMOB,
apuMeTHYECKHE ONepaTopEl, NepeMeHHble Pa3BeTBiAlOmuiica anroputM, 610k-
cXeMa BETBIIEHMS, ONEpaTopsl cpaBHeHus. YcioBHble omnepatophl if, if-else,
MpaBuiia 3aMHCH YCIIOBHEIX OTIEPATOpOB.

e Iluxnnueckuii anroput™, anroput™ while, amroputm for, mpapuina 3anucH
LMKIHYECKUX anropuTMoB B Python

Paznen 3. Ananans gannbix ua Python (8 4)



e JlaHHble, HayKka O [aHHbIX, OTKPBITbIC HOAaHHBIE, HCTOYHHKH JAaHHBIX,
CTPYKTYpBI JaHHBIX (CTEK, MaCCHB, ouepe/lb, Xaw-Tabn1a)

e CIpyKTYpsl JaHHBIX, CIHCKH, CIIHCOK, O3JIEMEHT CIHCKa, HHICKC,
OTpULIATENBHAsA NHAEKCALUA

o [louck, ouncTka, npeodpasoBaHue, opraHu3alus U c6op AaHHEIX, OnbanoTeKa
A3plKa MporpaMmupoBaHus, OGubnnorexn Python, 6GuGamoreka Pandas,
uMnopt Onbanorex

e Tlonck, ouncrka, npeoOpazoBaHue, OpraHu3anus U ¢6op NaHHEBIX, CTPYKTYpPbI
nanneix B Pandas, cTpykTypa nanHsix Series

e Crpykrypa aauHpix DataFrame, cinoBapb, crucok, ¢ynxkuus read_csv,
meroan! head u tail

e HWubopmauus o nanueix, Meroasl info wu describe, uucnoBEIE U
KaTeropuajibHElEe NPU3HAKHY, arperupyiolne ¢yskiuu: value_counts, unique,
nunique, groupby

e Mmeronsl min(), max() u mean(), oObeaHeHHe TaOJHI] C NOMOLHBIO METOAA
merge, napameTps! on U how

e Meroas info, describe, min, max, mean, ycnoBusi (GUIBTpAlHH IOaHHBIX,
CTATHCTMKA 10 KaTerOPHAILHBIM MapamerpaM, (HUIBTPALUA [NaHHBIX,
CTaTHCTUYECKHE METO/IBI

e Busyamusauus AaHHBIX, MPEUMYLIECTBA AHarpaMM M rpadHKOB; BHABI
anarpamm; 6ubnuotexu Pandas, Matplotlib, Seaborn; moctpoenue rpapHKoB
M JIHarpaMM ¢ IIoMoLIBIo 3THX GubnnoTek, MeTonsl plot, hist, scatter, joinplot,
pairplot, countplot

Paznen 4. Beeaenne B MamnnHoe oGyuenne Ha Python (8 4)
e LckyccTBeHHEI HHTEJUTEKT, MOAXO0/, OCHOBAHHBIH Ha MpaBMIaX, MAlIHHHOE

o0yueHne, ucropus paseutiisi UM B urpax, cheprl npuMeHeHHA MalIHHHOTO
00yueHns; o0ydyeHHe c yunteneM, ofydeHne 6e3 yuuTend, 3ajaya perpecciy,
3aj1avya KaaccH(HUKalMH, 3aaaya KiacTepu3alii, 0T00p MaHHBIX Ui MOJACIH
MaIlIHHHOrO 00y4YeHuUs

¢ MammHHoe oOydyeHHe ¢ yuureneM M 0e3 y4yuTensa, €ro npeHMyillecTBa,
NIOCTAHOBKA LIEJM M 3a]ay, aHamu3 AaHHBIX, oOyyalollas H TpEHHPOBOYHas
BeIOOpKH, 3azaua perpeccHd, 3afada kKinaccMbHKalUMH, TECTOBas H
TpeHHpPOBOYHas BhIGOpKa, nepeobydyeHHe, HenooOyueHHe, ONTHMaNBHasA
MoJieNlb, Kpocc-Banuaanus; oubnuoreka Sklearn, sTanel nocTpoeHus MOAEIH
MalHHHOro 06yueHus Ha Python

o [lonATHe NHHeHHOH perpeccuu, LeneBas QYHKIMA, JIHHEHAHOE ypaBHEHHE,
rOMOCKEJaCTHYHOCTh AaHHLIX; CO3JaHHE MOJENH NHHEHHOH perpeccHd Ha
Python ¢ nomomsto 6ubnuotek Pandas, NumPy u Sklearn

o Co3pmanue, o0yueHHEe H OLIEHKA MOJETH JIMHEHHOMH perpeccuu, BU3yanu3alus
naHdeix Ha Python; wmenuueiinbie dynkuuu, rpadpuku  QyHKUMi;
TIOJIHHOMHBAaBHOE Npeobpa3oBaHue TMHEHHON perpeccuu



¢ Knaccudukanus, norucTuyeckas perpeccus, JHHeHHBI Knaccupukarop,

TMNEPIUIOCKOCTD, OuHapHas KnaccHUKaLHA, MYJIBTHRIIACCOBAas
KnaccubMkauma; JMHeiiHOe ypaBHeHwe, KO3(DOHMUHMEHTH  JHMHEHHOro
YPaBHEHHA, PACMON0KEHHE TOYKH OTHOCHTENBHO NPAMOii, OTCTYN 00BEKTa;
cozanue, 00y4eHHE U OLIEHKa MOJENH JIOTHCTHYECKOI perpeccHu

JlepeBo pelleHHi, 31eMeHTbl iepeBLEB (KOpeHb, JIUCThS), FybuHa jepesa,
KaOHBIA anroput™, atpuOyT pa3bueHus; sntponus, ¢opmyna IlleHHoHa,
BEPOATHOCTD, KpuTepHii JHKkuHN

TEMATHYECKOE IINIAHUPOBAHHE

Ne Tema Konnuec
TBO
4acoB
BBenenue B HCKYCCTBEHHBIH HHTE/IEKT
1 BeesneHne B HCKYCCTBEHHBIH HHTENAEKT 1
2 Pollk MCKYCCTBEHHOTO HHTENJIEKTa B U3HH YEJIOBEKa: ITHKA H
peryaHpoBaHUM
OcHoBbI NporpaMMupoBaHus Ha Python
3 AnropuTMBl 1 HenonHuTenn. Cnocofbl 3aM1cH airOpHTMOB 1
4 O61ne cBeieHHs 0 s13bIKE nporpaMMHpoBanus Python 1
5 Opranuzauus BB0OJA M BEIBOAA JaHHBIX 1
6 ANropuTMHYECKas KOHCTPYKLIHSA «ClEoBaHIEN 1
7 [TporpamMmmupoBaHue JTHHEHHBIX AJIrOPHTMOB 1
8 AnropurMuyeckas KOHCTPYKLHA «BETBJICHHEN 1
9 ITosnas dopma BeTBIEHHUA 1
10 [IporpaMMEpoBaHue pa3BETRIAIOUIMXCA ITOPUTMOB. Y CIOBHEI 1
orneparop
11 IIpocThie 1 cocTaBHBIE YCIOBUA 1
12 AJITOpUTMHYECKas KOHCTPYKLHA KIIOBTOPEHHEY. 1
ITporpaMMHpoBaHie LHIJIOB C 3aJ1aHHBIM YCIOBHEM IPOAOKEHUS
paboTtsl
13 IIporpaMMUpoBaHHE LIHKIOB C 3aJaHHBIM YHCJIOM NIOBTOPEHHI 1
14 IMpoext «PasnuyHble BApHAHTBI NIPOrPaMMHPOBAHHS LIMKIHYECKOTO 1
anropuT™Mar»
15 [Tpoext «Hauana nporpaMmHpoBaHHA» 1
AHanH3l panHpix Ha Python

16 Hayka o manupix. CTpyKTYpHI JaHHBIX 1
17 Pa6ora co cniuckamu Python 1
18 bubnuoteku Python. Bubnuorexa Pandas 1
19 CrpykTyph! JaHHEIX B Pandas 1
20 Crpykrypa aanneix Dataframe 1




21

bazoBrie OIICpalny € HaﬁopﬂMI’l JaHHBIX

1
22 On#caresibHas CTaTUCTHKA 1
23 Busyanusauus JaHHBIX 1
24 [Tpoext «Hccnemopakine AaHHbIX». YacTs 1 1
25 Ipoext «Hccnepopanue gaHHbIX». HacTs 2 1
26 | IlpoekT «Python mnsa Data Science» (O8061eHHE H CHCTEMATH3ALIMS 1

OCHOBHbIX ITOHATHH TEME])
Beegenne B MamuHHoe 00yuernne Ha Python

27 [TonsTHE U BUABI MALIMHHOIO O0YYEHHA 1
28 AHanua W BH3yanusaius AaHHeIX Ha Python (moBropenue) 1
29 bubnuoreku MalIMHHOIO 00yYeHHsA 1
30 Jluneiinas perpeccus I
31 HenvHeiiHple 3aBHCUMOCTH 1
32 Knaccudukanus. Jlorucrtnueckas perpeccus 1
33 JepeBns peleHui. 1
34 ITpoekt «PenieHue 3agaui K1acChUKaLHM» 1




