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N3yyenue nporpamMmbl MO Y4eOHOMY KypCy BHEYPOUHOH NESITEeIbHOCTH
«VICKyCCTBEHHBIM HWHTEJUIEKT» IpeaycMarpuBaeT npuMeHeHne DenepanbHon
paboueit mporpaMMebl 1o yueOHOMY Kypcy «ICKyCCTBEHHBIN MHTEIICKT)

IIporpamma Kypca BHEYPOIHOU ACATENbHOCTU «CKYyCCTBEHHBI Y HHTEIIECKT»
BKJII0YaeT MOACHUTEIbHYIO 3alIHCKY, COJepiKaHUE OOy4eHHS, IUIaHUPYEMBIE
pe3yJIbTaThl OCBOCHHUS MPOrPaMMEI.

ITOACHUTEJIbHAS 3AIINCKA

[Tporpamma kypca «IcKycCTBEHHBIM UHTEIUIEKT) COCTaBIIeHA JJid 7—9 KJIaccoB B

cootBeTcTBUH € TpeboBanusiMu OI'OC ocHOBHOTO 00111€TO 00pa30BaHus, C

y4€TOM MPEEMCTBEHHOCTH POrpaMM HavyaabHOT0, OCHOBHOT'O M CPEIHET0 OOIIET0

00pa3oBaHUsl.

HporpaMMa npeaHasHadyCHa AJIA IPOJOJIKCHUA 06y‘1€HI/I}I OCHOBaM
HNCKYCCTBCHHOT'O MHTCIIJICKTA 1 OPUCHTHUPOBAHA HA aHAJIN3 JJaHHbIX, BBCACHHUC B
MAallIMHHOC 06y‘ICHI/Ie Ha er'IY6J'ICHHOM YPOBHC. 3a IMOCJIICIHHUC ACCATUIICTHUA BO

MHOTHX 00/1aCTIX HAaYKH 1 UTHAYCTPHUHU CTAJIN HAKAIIIINBATHCA OoJbIIHE 00BEMBI

JdaHHBIX, 4 TAKKC CTAJIN PA3BUBATHCA MCTOAbI MAIITMHHOT'O 06y‘{eHI/I}I,

IMMO3BOJIAIOIINEC U3BJICKATD U3 3TUX NAHHBIX 3HAHHA 1 SKOHOMHUYCCKYIO I10JIb3Y.

EnunabiM copepkanreM KypcoB 0a30BOTO M YIUTYOJICHHOTO YPOBHEH
SIBIISIIOTCS. OCHOBHI MpoTpamMMupoBanus Ha Python, ananus nanaeix Ha Python. s
yrayOJIEHHOTO YPOBHS MPOTPaMMO MPETyCMOTPEHO BBECHNE B MAIITUHHOE
o0yuenue Ha Python. OcHoBomonararomield TeMoi sIBJSIETCS BBEICHHE B

nporpammupoBanue Ha Python.

CdopMupoBaHHBIC Y yUalIUXCsl 3HAHUSI U YMEHHUS B 00J1aCTU
nporpammupoBanus Ha Python OynyT B manbHeieM ncroabp30BaHbl IpU
W3Y4YCHUU aHaJIM3a JaHHBIX Ha CTYIIEHH OCHOBHOTO O0IIero o0pa3oBaHus U

MaITMHHOTO OOYYEHHMsI Ha CTYIIEHU CPETHETO O0ITero oOpa3oBaHuUs.



Data Science — ogHa U3 caMbIX IPOTPECCUBHBIX 00JacTeil B
IpOrpaMMHUPOBAaHUU CeroaHs, a Python — camblil momynsipHbIi U
pacIpoCTpaHEHHBIN SI3bIK, UCIIOJIB3YEMBIH Ul aHANIM3a JaHHbIX. He yauBuTensHo,
YTO JBE 3TU 00JaCTU 3HAHUN aKTUBHO M3YYaIOTCS U MPUMEHSIOTCS
CIELMAJIMCTaMU I IOCTPOEHUS IPEAUKTUBHBIX MOJIEIIEH, BU3YAIU3aLUN U

paboThI C TAHHBIMH.

Kypc 1mo3Bonut yyamumcsi 0CBOUTh OCHOBHBIE HHCTPYMEHTHI padOThI U
IPUCTYIHTH K MOCTPOCHUIO MOJIeNel U paboTe ¢ JaHHbIMU. B Xo/1e ocBoeHus
y4eOHOro Marepuaina Kypca y ydamuxcs (GopMHUpYyeTcsl yCTOMUMBBINA HHTEPEC K
U3YYEHHUIO JTAHHOW TEMBI U 3aKJIaJbIBae€TCs 0a3a Al IPOAOIKEHUS U3YUCHUS
METOJI0B MAILIMHHOTO 00Y4YEeHMsI Ha CTYIIEHU CPEHEro O0LIEro 00pa30BaHuUs.
ITporpamMma pa3paboTaHa B COOTBETCTBUU C OAHUM U3 TUAAKTUYECKUX IPUHLIUIIOB

— IPUHIOUIIOM ITPECMCTBCHHOCTHU.

CopeprxkaHue nporpaMMbl HAXOAUTCSI B TECHOM CBSI3U ¢ MAaTEPUAIIOM IS
HAYyaJIbHOIO 00I1IeT0 00pa30BaHus, a TAKKe ABISECTCA HEOOXOAUMBIM JIJIs
MOCIIEAYIOUIETO U3YyUEHHUs Ha CTYIIEHH CPEAHEro 001iero oopazoBaHus. 910 —
JUHHUS sI3bIKa porpaMmupoBanus Python, ocBoenne koToporo HaunHaeTcst B
OCHOBHOM IIKOJIE, U CKBO3HAs JIMHUS MATMHHOTO O0y4Y€HHsI, 0CBOEHUE KOTOPOTO
HAYMHAETCS Ha MPONEAEBTUYECKOM YPOBHE B HAYaIbHOW U OCHOBHOM LIKOJIE U

IIPOJI0JDKACTCS Jajiee B CpEIHEH IIKOJIC.

K 3aBCPIICHUIO 06y‘ICHI/I}I I10 IMporpaMme ydamuecsa JOJIKHBI IOHNMAaThb
AKTyaJIbHOCTh aHaJIn3a JaHHbIX, 'O OCHOBHBIC o0acTu IMPUMCHCHUA U MCTObI

peau3aIyy.

[Iporpamma mpenmosaraer, 4To y ydammxcs 0ynet chopmMupoBaHo
LIEJI0CTHOE MpeJICTaBlieHne 00 aHalu3€e JaHHBIX, pealu3al[iid METOJIOB aHAIN3a

naHHBIX Ha s3bIke Python, ero chepax mpumeneHus.

JlanHbIi Kypc onupaeTcs Ha (pyHAaMEeHTaIbHbIe AUIAKTUYECKHUE IPUHLIUIIBI, TAaKUe

KaK IMPAKTUKO-OPUCHTUPOBAHHOCTL, HAYYHOCTb U JOCTYITHOCTb, ICJIOCTHOCTD U



HCTIPCPBIBHOCTD, a4 TAKIKC HHHOBAIIMOHHBIC MCTOIbI HpO6J’ICMHO—p33BI/IBaIOIHeFO n
CMCIIaHHOI'O O6y‘-IeHI/I$I, MMpOTrpaMMHO-IIPOCKTHOI'O U UCCJIICAOBATCIILCKOT'O

IMOAXO0JIOB.

B KOHIC KAXKJIO0I'0 YpOKa HNPUCYTCTBYIOT BOIIPOCHI U 3aJlaHNA, MHOTUC U3

KOTOPBIX OPUEHTUPOBAHBI Ha KOJIIEKTUBHOE 00CYXKIEHUE, TUCKYCCHH, BEIPAOOTKY
KOJIJIEKTUBHOT'O MHEHUS.

Oco060€e MecTo B peanu3aliy IporpaMmMbl OTBOJAUTCS] BUJICOJEKIIUSIM,
OHJIatH-pecypcam, TpeHaxkepam. Bce 3To co3maeT HeoOX0IMMBbIE YCIIOBUS IS
dbopMHUpOBaHUS CAMOCTOSITETFHOCTH B INTAHUPOBAHUY YUECOHOU IEATETLHOCTH, B
OpraHu3anuy y9eOHOTO COTPYIHUYECTBA, B PACTIPEACIICHUH POJICH MPU PEIICHUN
yueOHBIX 3a7a4 unpobdsieM. HeoTremiieMoil 4acThio IPOTpaMMBbI SIBIISIETCS

IMPOCKTHAA ACATCIbHOCTD O6y‘—IaIOIHI/IXC$I.

W3ydenne pa3nuyuHbIX aClIEKTOB aHAJIN3a JAHHBIX MO3BOJIUT CHOPMUPOBATD Y
y4Yalmxcs CocOOHOCTh K aHAIUTUYECKON U TPOTrHOCTUYECKON JESITENIbHOCTH.
[Touck oTBETOB Ha MPOOIEMHBIE BOITPOCHI, pEIIEHUE TPOOIEMHBIX U
MCCIIEI0BATENIbCKUX 3aJaHUM, THTETPUPOBAHHBIX B COAEPKaHUE, HAIIPABIICHO HA
(OopMHUPOBAHKE y yYaLUXCS LIEJIOCTHOTO CUCTEMHOT'O MBIIIEHUS, KOTOPOE
MO3BOJIUT UM OLEHUTH CPOPMUPOBAHHBIN KPYT TOCTOSTHHBIX HHTEPECOB U
OCYILIECTBUTh OCO3HAHHBIIN BBIOOpP AabHEIIEH 00pa30BaTEIbHON TPAEKTOPUU U

HpO(beCCI/IOHaJ'II)HOFO caMOOIIpeCaAcCICHNA.

I'naBHas Hmeab Kypca — 1aTh ydyamuMcs 6a30Boe MpeicTaBiIeHue 00
aHaJN3e TaHHBIX U PeaM3alii OCHOBHBIX METO/IOB aHAIN3a IaHHBIX U
MAaIMHHOTO 00y4YeHus Ha si3bike Python, MO3HAKOMUTH ¢ TEPMHHOIOTHEH
MCKYCCTBEHHOT'O MHTEJUIEKTA  HAYYUTh IPUMEHSTH HEKOTOPBIE M3 €T0 METOJIOB

AJI pCIICHUSA ITPAKTUYCCKHX 3aaa4.

Ypoku kypca «IcKycCTBEHHBIM UHTEIUIEKT» MOTYT MTPOBOJIUTHCS B 7, 8 Kilaccax B
KaueCcTBE BHEYPOUHOH ACSATEIbHOCTU MO YYEOHBIM MpeAMETaM 00pa30BaTeIbHOM

nporpammsel. O01Iee KOJIMYECTBO 4acoB: 34:



B 7 kiacce — 17 (mo 1 4acy B Hezeno);

B 8 kitacce — 17 (mo 1 yacy B Hezeln);

COIAEPXAHUE KYPCA BHEYPUOHHOIZ HESATEJIBHOCTHU
«ACKYCCTBEHHbBIU NHTEJIJIEKT»

7 KITACC
Pasnen 1. BBenenue B HCKYCCTBEHHBI Ml HHTEIIEKT
BBeneHue B MalllnHHOE 00yUYeHHUE

[Iporuno3upoBanue, aHaiu3, o0ydeHue, JaHHbIe, IPU3HAKHU, aJITOPUTM,
HMCKYCCTBEHHBI MHTEIIJIEKT, MalllMHHOE 00y4eHue, data science.

PoJib HCKYCCTBEHHOTO MHTEJUICKTA B KH3HU YEJIOBEKA: 3THKA U PETyJIMPOBAHHUE.
Pasgen 2. OcHOBH nporpamMMupoBaHus Ha Python
Anroput™msbl 1 ucnomHUTENMU. CrIOCOOBI 3aMMUCH aITOPUTMOB

Hcnonnurenp, anroput™. CrocoObl 3alIMCH aJITOPUTMOB: CJIOBECHBIM,
MMOCTPOYHBIN, AHATUTAYECKAS: IOUCK OTBETOB HA BOIIPOCHI YUUTEIS,
CaMOCTOATEJIbHBIN MOMCK MH(DOPMALIMK MPU PEIIeHUH OJIOK-CXeMa, MporpamMma.
JIMHEWHBIN, Pa3BETBISIOIIMICA U UKINYECKUN AJITOPUTMBI.

OO1ue cBeeHus o sI3bIKe MporpammupoBanus Python

Uctopus s3pika Python, koMnuianpyeMble 1 HHTEPIIPETUPYEMBIE SI3BIKH,
JIOCTOMHCTBA U HeocTaTku Python. TloHsITHE MaHHBIX, TUTIBI TaAHHBIX: TICITBIE,
BEIIECTBEHHBIC U CTPOKOBBIC. [[OHATHE MEPEMEHHOM, Pa3HULIA MEXKITY
MIEPEMEHHON Y KOHCTAHTOM.

OpFaHI/ISaHI/IH BBOJa W BBIBOJAa JaHHBIX

Oynkuus print(), mpaBuiia €€ UCTOAb30BaHus . OMIMOKHN MPU UCTIOIH30BAHUH
dbyukiuu print(). Tumnel ganHbeIX: int, float, str. [IpuBeaeHne TUMOB C MOMOIIIBIO
cootBeTcTBYIO mux GyHknmi (int(), float(), str()). @yakuus type(). Onepatop
npucBauBanus. [IpaBuna nmMenoBanus nepemeHHbIx. OyHKIUS input(), mpaBuia
ee ucnoJib3oBaHus . Heo0X01MMOCTh IpUBEACHUS 1IEJIOYUCICHHBIX TaHHBIX K
THUITy int mocje BBoAa

AnroputMudecKkas KOHCTPYKUHUS «CJIEIOBaHUE»

Tunel nanueix B Python, apudmernueckue onepatopsl, J€HCTBUS C
epeMEHHBIMU. AJITOPUTM, BUJIBI AITOPUTMOB, OCOOCHHOCTH JIMHEHHOTO



alropuTMa, 010K-cxema. biok-cxema JIMHEHHOTo anropuT™a.
ITporpaMMupoBaHu€e TMHEWHBIX AITOPUTMOB, apU(PMETUUECKHE ONIEPATOPHI,
IIEPEMEHHBIE.

AnroputMuueckass KOHCTPYKIHUSA «''BETBICHUEY
p Tpy

PasBeTBistromumiics anroputM, 6JI0K-cXxeMa BETBICHHS, OTIEPATOPBI CPABHEHHS.
Ycnosuble onepaTtopsl if, if-else, mpaBuiia 3anMcu yCIoBHBIX ONEPaTOPOB.

AJIFOpI/ITMI/I‘{CCKa}I KOHCTPYKIHA IIOBTOPCHUCH. HpOFpaMMI/IpOBaHI/Ie IIUKJIOB
C 3aIaHHBIM YCJIOBHUECM ITPOIJOJIZKCHUA pa6OTBI.

Omnepatop while B Python, cuatakcuc oneparopa while
[IporpaMmupoBaHHE HUKIIOB € 3aJaHHBIM YUCJIOM ITOBTOPEHUN
Omneparop for B Python, pynkuus range(), cuatakcuc ¢hyHkiuu range().

[Ipoekt «Pa3znuunbie BapuaHThl L{uknnuecknii anroputm, AHaaIuTUYECKas:
IIOMCK PELICHHs POIPAMMHUPOBAHUS HUKIMYECKOTO AJITOPUTMa

[TpoexT «Hauana nporpaMmMupoBaHUs

TuIbl JaHHBIX, IEpEMEHHBIE, (DYHKIMH, MATEMATHYECKHU € U JIOTHYECKHE
OIEPaTOPBI, BUJIBI aITOPUTMOB, YCIOBHBIH oreparop, oneparop for, orneparop
while.

8 KIIACC

Paznen 3. AHanu3 gaHHBIX Ha Python
Hayxka o maHHbIX. CTpYKTYpBI JaHHBIX
Pa6ora co criuckamu Python

CTpyKTyphl TaHHBIX, CITUCKH, CITUCOK, 3JIEMEHT CITUCKA, UHJIEKC, OTPHIIATEeIbHA
s u"aekcanus. budnuorexku Python. bubnuoreka Pandas

[Touck, ouncTka, Mpeodpa3oBaHne, OpPraHU3aIKs U COOp NaHHBIX, ONOIHOTEKA
s3bIKa MpOrpaMMupoBanus, Oudauoreku Python, 6ubnuorexa

Ctpykrypsl n1ansbix B Pandas

[Touck, ouncrtka, npeodbpa3oBaHue, OpraHu3alus u cOOp JaHHBIX, CTPYKTYPhI
nanubiX B Pandas, ctpyktypa nannbix Series

Crpykrypa ganubeix DataFrame, ciioBapb, criucok, ¢GyHKus read csv, METOBI
head wu tail



bazoBbie orepanmu C Ha60paMI/I JaHHBIX

Nudopmarus o nanuabix, metoas! info u describe, 4uciaoBbIe U KaTerOpUaIbHBIC
NpU3HaKH, arperupyromue GpyHkiuu: value counts, unique, nunique, groupby
MeTo el min(), max() u mean(), 00beAUHEHHUE TAOJHUIL C TOMOIILI0 METO1A
merge, mapameTpbl on 1 how

OnucarenpHas CTaTUCTUKA

Mertons info, describe, min, max, mean, ycjaoBus QpuiabTpaluy JaHHBIX,
CTAaTUCTHUKA 10 KaTeropuaJbHBIM MapaMeTpaM, GUIbTPAIHs TaHHbBIX,
CTaTUCTHYECKH € METObI

Busyanu3zanus gaHHbIX, TPEUMYIIECTBA JUArpaMM U rpa(uKoB; BUIBI
nuarpamm; oudnunoteku Pandas, Matplotlib, Seaborn; moctpoenue rpaduxos u
Jarpamm ¢ MoMOIIbI0 ATHUX 6ubIroTeK, MeTo bl plot, hist, scatter, joinplot,
pairplot, countplot

IIpoekt «MccneqgoBanre NaHHBIX).

OCHOBHBIE MOHATHUS TEMBI «AHaNU3 AJaHHBIX Ha Python»
[Tpoext «Python mst Data Science»

Pasnen 4. Beenenue B MamuHHOE 00yuenue Ha Python
[TonsiTve 1 BUABI MAIIMHHOTO O0yYEHUS

HckyccTBEeHHBIN MHTEIICKT, MOAX0/1, OCHOBAHHBIN Ha TIPAaBHUJIaX, MAITHHHOE
obyuenue, ucropus pazsutus U B urpax, chepbl npruMEHEHHS] MAIIIMHHOTO
00yueHust; oOydeHue ¢ yauTesnem, o0ydeHue 6e3 yuuTes, 3aj1a4a perpeccuu,
3a/ava Kiaccu(uKamm, 3aa4a KIacTepu3aiuu, OTO0p JAaHHBIX JUTSI MOJCIH
MAIIMHHOTO O0y4YeHUs

AHau3 ¥ BU3yanu3aius JaHHbIX Ha Python

MamuHHOe 00y4YeHHe C YUYUTEIeM, MallIMHHOE 00y4YeHUe 0e3 yuuTes, 3a1a49a
perpeccuu, 3aa4a KiaccupuKaIm, 3aga4a KiiacTepusamnun; On0InoTeKn
Pandas u Matplotlib, urenue TabJIMUHBIX TaHHBIX, CTATUCTUYECKU €
MOKa3aTeln, TOCTPOCHUE THarpamM.

bubnmoTexn MamuHHOTO OOYYCHMUS.

MarmmaHoe o0ydeHue ¢ yuuTeaeM U 0e3 yuuTensi, ero IpenuMyIiecTBa,
MTOCTAaHOBKA IEJIM | 3a/1a4, aHAJIN3 JaHHBIX, 00yJaroIiasi ¥ TPEHUPOBOYHAS
BBIOOPKH, 3a/1aua perpeccuu, 3ajiaua KiracCu(UKaIu U, TeCTOBas 1
TPEHUPOBOYHAS BEIOOPKA, IepeoOydeHHEe, He000yUYeHHEe, ONITUMAaTbHAs
MOJIeNb, KpoccBanuaanus; oudimnorexka Sklearn, aTansl mOCTpOEHUS MOJICTH
MalMHHOTO oOy4denus Ha Python.



JInunerinas perpeccust

[TonsiTne MUHEHHON perpeccuu, 1eneBast GyHKINs, THHEHHOE YpaBHECHUE,
TOMOCKEJACTUYHOCTbh JAHHBIX; CO3/IaHUE MOJIENI TMHEWUHOW PErpeccuu Ha
Python ¢ momomursio 6ubanorex Pandas, NumPy u Sklearn

HenuHelHble 3aBUCUMOCTH

Co3znanue, oOydyeHre U OLlEHKAa MOJIETH JIMHEHHOW perpeccuu, BU3yanu3alus
naHHbIX Ha Python; HenuHeiHbie hyHKIMM, rpaduku QyHKIINIA;
MOJIMHOMHAIILHOE MTPe0Opa30BaHNe JTMHEHHON perpeccuu

Knaccudukarnus, Joructudeckast perpeccus, IMHEHHBIA KIacCUPUKATOP ,
TUNIEPIUIOCKOCTh, OMHAPHAS KJIaCCU(PUKAIINS, MYTIbTHKIACCOBAS
KJaccuduKaiys; JMHeHOe ypaBHEHNE, KOA(PDUIIMEHTHI TUHEHHOTO
ypaBHEHUS, PACTIOIO0KEHNE TOYKH OTHOCUTEIHHO MPSAMOM, OTCTYT O0BEKTA;
co3aHue, o0yueHue U OI[EHKA MOJIEIH JIOTUCTHUECKON perpeccuu

Knaccudukanus. Jlornctuyeckas perpeccus

Martpuiia ormmooK, METPUKH KauecTBa JIOTUCTUYECKON perpeccuu, MOJIeib
JIOTUCTUYECKOM perpeccun Ha Python

JlepeBbs pelieHui.

JlepeBo perieHu, 2IeMeHThI IepPEeBbEB (KOPEHb, JINCThS ), TIIyOUHA JepeBa,
KaJHBIN aNrOpUTM, aTpuOyT pazdouenus; suTpomnus, popmyina lllenHona,
BEPOSATHOCTb, KpUTEPUM JIKUHU

[IpoekT «Pemienne 3anaun kinaccupuKaim?

MammuHHOe 00y4YeHre ¢ yUYuTesIeM, 3a1a4a KiIacCu(PpUKaINi, METPUKH OICHKH
KauyecTBa KJIACCU(PUKAIINN; ITAITbI pa3pabOTKA MOJIEIM MAIIMHHOTO 00y4YeHUS,
aHaJu3 IaHHBIX, CO3JIJaHUE U O0yUYEHHUE MOJICNH, OlleHKa () PEKTUBHOCTH
paboThI MOJIEIIH.



IIJIAHUPYEMBIE PE3YJIbTATHI OBYYEHUS KYPCA BHEYPOUHOM

JEATEJBHOCTHU «MCKYCCTBEHHbBIM UHTEJLUIEKT»

JIMYHOCTHBIE PE3YJ/IBTATDBI

JInuHOCTHBIE pe3yNIbTaThl, 00ECIICUNBAIOIINE a/IalTAIIMI0 00YUYaIOIIErocs K
HU3MEHSIONTUMCS YCIIOBUSIM COITUATILHON U IPUPOTHON CPEIbI:

YMEHHE paclo3HaBaTh KOHKPETHBIE MPUMEPHI, MOHATHS MO XapaKTePHBIM
MpU3HAKaM,

BBITIOJIHATH OIEPALMM B COOTBETCTBUM C OINPEAECICHUEM U NMPOCTECUITUMU
CBOMCTBAMM MOHSTHSI,

KOHKPETU3HUPOBATL TOHATUC IIPUMEPAMU,
HCIOJIb30BaTh ITOHSITHUE U €TI0 CBOMCTBA IIpu pCHICHNWHA 3a/la4, a4 TAKIKS

OTEepUpOBaTh TEPMUHAMU M TIPEJICTABICHUAMH B 00JIACTU KOHIIETIIUU
YCTOWYHMBOTO PA3BUTHS

HGHHOCTI/I HayYYHOT'O ITO3HAHU:

OBJIaICHHC OCHOBHBIMH HAaBBIKAMU HCCHCHOBaTeHBCKOﬁ ACATCIIBHOCTH,
YCTaHOBKAa Ha OCMBICJICHUC OIIbITA, Ha6HIOI[eHI/II‘/JI, IIOCTYIIKOB U
CTPEMJICHUC COBCPIICHCTBOBATD IIYTH JOCTHKCHHA MHANBHUAYAJIBHOI'O U
KOJIJICKTUBHOI'O 6J1arononqu{

METAIIPEJIMETHBIE PE3VJIbTATBI

YMeHue caMoCTOSTENbHO IAHUPOBATh MY TH JOCTUXKEHUS LIETH, B TOM YHCTIE
aJlbTepHATUBHbBIC, OCO3HAHHO BBIOMpATh Hambosee 3(h(EeKTUBHBIE CIIOCOOBI
pelieHus: yueOHbIX U MMO3HABATEIbHBIX 3a/1a4

YMeHue oOleHHBaThb IPABHJIBHOCTH BBIMOJHEHHs y4uyeOHOW 3ajaud,
COOCTBEHHBIE BOBMOXKHOCTH €€ PEILICHUS.

YMeHue onpenensTh NOHATHUS, CO3/1aBaTh 0000IIeHuUs],

yCTaHaBIMBATh AHAJIOTHH, KJIACCU(PUIUPOBATH, YCTAaHABINBATh MPUUMHHO-
CJIEJICTBEHHBIE CBSI3H,

CTPOUTH JIOTMUECKHUE PACCYXKICHMS, YMO3aK/IIOueHUs (MHAYKTUBHBIE,
JIEAYKTHUBHBIE U 110 AHAJIOTUH) U JIeNIaTh BBIBOIBI

YMeHue co3maBarh, MPUMEHATh W MPEOOPa30BHIBATH 3HAKH U CHMBOJIHI,
MOJIETTH ¥ CXEMBI JJIsl PEIIeHUs] Y4eOHBIX U TO3HABATENIBHBIX 3a/1a4.
dopmMHUpOBaHUE U Pa3BUTHE KOMIETEHTHOCTH B OOJIACTH MCIIOJIb30BAHMS

KT (UKT-xkomnereHIum).
ITIPEIMETHBIE PE3VJIbTATbBI

dopmupoBaHUE W Pa3BUTHE KOMIIETEHTHOCTH B OOJACTH HCITOJIb30BAHUS
KT (MKT-kommnereHum).



@dopMupoBaHUE NPEJICTABICHUS OO0 OCHOBHBIX H3Y4YaeMbIX MOHATHUSAX
(b OpMaLIKs, AITOPUTM, MOJICNIb) U UX CBOMCTBAX.

Pa3BuTtne  aJrOpUTMHYECKOrO  MBIIUIEHUSA,  HEOOXOOUMOTO s
npo(hecCHOHABHOM e TENBHOCTH B COBPEMEHHOM OOIIECTBE;

pa3BUTHE YMEHUN COCTaBUTh M 3alUcaTh AJITOPUTM JUII KOHKPETHOTO
WCTIOJTHUTETIS;

dbopMHpoBaHUEe 3HAHUN 00 ANTOPUTMUYECKUX KOHCTPYKLHUSX, JTOTUYECKHUX
3HAUEHHUSX U ONEpalUsX;

3HAKOMCTBO C OJIHUM W3 S3BIKOB MPOTPAMMHUPOBAHUS M OCHOBHBIMH
AITOPUTMHUYECKUMHU CTPYKTYPAMH — JIMHENHOM, YCIIOBHOW U LINKJIMYECKOM.
dopMupoBaHue yMeHU GopMau3aIii U CTPYKTYpPUPOBaHUs HH(OpMaIu,
YMEHHsI BBIOMpATh CIMOCOO MPEACTABIECHUS JaHHBIX B COOTBETCTBUU C
MOCTaBJICHHOW 3ajaded (TaOiuIlbl, CXeMbl, TpauKu, AUarpaMMmbl) C
UCIIOJIb30BAHUEM COOTBETCTBYIOIIMX MPOrPAMMHBIX CpPEICTB 00pabOTKU
JTAHHBIX.

dopMUpOBaHME HABBHIKOB M YMEHHN O€30MacCHOTO W I1eJeco00pa3Horo
MOBEJICHUSI TMpU paboTe ¢ KOMIBIOTEPHBIMU IIporpaMMaMd W B CETH
HNuTtepHeT, yMeHuUs cOOII0AaTh HOPMbI HHPOPMAIIMOHHOM 3TUKH U TIPaBa.



TEMATHYECKOE IINTAHUPOBAHUE

Hanmenosanne KommgectBo gacos
Ne Bunbl, popmer
pa3zaernoB U TeM npakTudeckue | Buapl nesrensHOCTH
n/m Bcero | Teopus KOHTPOJIS
MPOrpaMMBbl paboThI
NCKYCCTBEHHbIM UHTEJUJIEKT
Paznen 1. BBeneHnue B ICKYyCCTBEHHBIN MHTEIUIEKT (2 1)
AHanuTHuecKas:
ITONCK OTBETOB Ha
BOTIPOCHI YUUTE,
CaMOCTOSTENbHBIN
MTOUCK HHPOPMALIUU
[Iporuo3uposanue, bopmar
MIPU PEIICHUU
aHaIu3,
MOCTABJICHHBIX
oOyueHue,
3ajau.
JTAaHHEIC,
KoMMmyHUKaIIMOHHAS :
Beenenue B MIPU3HAKH,
o KOMaHOHas
1.1 | uckycCTBEHHBIH 1 1 0 AJITOPUTM,
paboTa, OTBETHI Ha
HMHTEIUICKT HCKYCCTBEHHBI
N BOTIPOCHI YUUTEII,
1 MHTEJIICKT,
UTPOBas MPaKTHKA.
MAaIIrHHOE
[IpakTuueckas:
oOyuenwue, data-
: ydJacTHe B UTpe,
science.
paboTa ¢ HTPOBBIM
TPEHAXKEPOM.
PeduiexcuBHast:
peduiexcus
METOJIOM «6 LIS
AHanuTuueckas:
ITOKUCK OTBETOB Ha
BOTIPOCHI YUUTEIIs,
CaMOCTOSTEIbHBIN
MTOUCK MHPOPpMAITUH
MIPH PELICHUN
Otuka U, pap
MTOCTaBJICHHBIX
Ponb 3TUYHOE
3am1ad.
HCKYCCTBEHHOTO MIpUMEHEHNE
KoMMyHuMKanmonsas:
HHTEIICKTa B nn,
1.2 1 1 0 KOMaHIHas
KHI3HH YEJIOBEKa: OTBETCTBCHHOCTH
pabora, OTBETHI Ha
3TUKA U nn,
BOIIPOCHI YYUTEIS.
peryIupOBaHUA peryaupoBaHue
W IIpaxkTnueckas:
’ peleHue Keiica,
y4acTHE B UIpe.
PednexcuBHast:
OTBETHI Ha
KOHTPOJIbHEIC
BOTIPOCHI
Paznen 2. OcHOBHI iporpaMmupoBanuns Ha Python (13 )
WcnonauTens, AHanuTHuecKas:
ANTOPHUTM. ITONCK OTBETOB Ha
Crioco651 BOTIPOCHI YUUTE,
3alMcH CaMOCTOSATENbHBIN
NTOPUTMOB: MTOUCK MHPOPMALIUU
AJNTOpUTMBI U p o bopmar
CJIOBECHBIH, MIPU PEIICHUU
HCTIOJTHUATEIIH. 9
2.1 1 0,5 0,5 MIOCTPOYHBIH, ITOCTABJICHHBIX
Crioco0k! 3amucu
OJI0K-CcXeMa, 3a/1ad.
aNrOPUTMOB
porpamma. KoMMmyHUKaIIMOHHAS :
JInnelHbIH, pabora ¢ UrpOBBIM
Pa3BETBIIOIUNCA U | TPEHAXKEPOM.
HUAKITHYECKUH [IpakTuueckas:
AITOPUTMEL. OTBETHI Ha BOIPOCHI,




pelieHue
npeaIaraeéMbix
3aJlaHUi Ha SI3bIKE
POrpaMMHPOBaHUS
Python.
Pednexcupnas:
3aII0JIHEHHE JINCTA
pedurexcun

Ucrtopus s3pika

AHanuTHdecKas:
[IOMCK OTBETOB HA
BOIPOCHI YUUTEJIS,

Python, .
CaMOCTOSATENBHBIN
KOMITWJIUpYEMbIE U
MIOUCK MH(pOpMAINU
UHTEPIIPETHPYEMBIC
TIPU PELICHUH
SI3BIKH,
TIOCTABJICHHBIX
JIOCTOMHCTBA U
3ajad.
HEJIOCTAaTKU
KomMyHuKanmoHHas:
Python.
OO0mye cBeneHus o pabora B
Ionsarue
SI3BIKE KOMaH/ax 1 (HJTH)
2.2 1 0 JTaHHBIX, THIIBI
MIPOTPaMMHPOBAHUS WHIWBUIYAIBHO.
JTAaHHBIX:
Python Lesbre [pakTnueckas:
’ OTBETHI Ha BOTIPOCHI,
BCIIIECTBCHHEIC
perreHne
11 CTPOKOBBIC. IIpeaIaraeMblx
[TonsTue P .
. 3aJlaHUi Ha SI3bIKE
MepEeMEHHOI,
A3HHIA MR POrpaMMUPOBAHUS
p LY Python.
NepeMEHHOH 1
. PedunexcuBHast:
KOHCTAHTO}1.
3aI0JIHEHHE JIUCTa
pednexcun
DOyHKIUSA
print(),
IpaBuiIa ee
HCTIOTB30BaHUS
. Ommoku nmpu
HCTIOB30BaHUH AHanmuTHYEeCKAs:
¢GbyHKIHN ITONCK OTBETOB Ha
print(). BOIIPOCHI YUHTEL,
Ture! JaHHBIX: CaMOCTOSTENIbHBIH
int, float, str. MOUCK MH(pOpMaINU
[TpuBenenne TIPU PELICHUH
THUIIOB C TIOCTABJICHHBIX
TTOMOIIIBI0 3amad.
COOTBETCTBYIO KommyHUKanmoHHas :
X QyHKIHMH aboTa B
Opranuzanus BBoJa Hl by p
(int(), float(), KOMaH/aXx 1 (HMJTH)
2.3 | nBBIBOOA 0,5 0,5
str()). dynkIUsa WHIWBHIYAITBHO.
JTAaHHBIX
type(). [IpakTuueckas:
Omneparop OTBETHI Ha BOTIPOCHI,
MPUCBAaNBaHHUSI. peleHue
IIpaBuna IIpeaIaraeMblx
HMMEHOBaHHUs 3aJlaHuii Ha sI3bIKE
MepeMEHHBIX. MPOrpaMMUPOBAHUS
DyHKIUSA Python.
input(), PednexcuBHas:
IpaBUiIa ee 3aITOJTHCHHUE JICTA
UCTIONIb30BAHMS. pedrexcun
Heob6xoaumocTsb
TIPUBEJICHUS
LEJTOYHUCIICHHBIX
JTAaHHBIX K

TUITY int rocie




BBOJa

Tuns! JaHHBIX

AHanuTHdecKas:
IIOMCK OTBETOB Ha
BOIPOCHI YUHUTEJIS,
CaMOCTOSITENLHBIN

B Python, MIOUCK MH(pOpMAINU
apudmMeTHIecKue MIPU PEIICHUU
OTepaTopsl, MTOCTABJICHHBIX
JIEHCTBUS C 3az1ad.
TIepEeMEHHBIMH. KommyHUKamoHHas:
AnroputM, pabota B
AnropuTMHUYECKas BH/IBI KOMaH/ax 1 (HJTH)
2.4 | xoHCTpYKITHS 1 0 ITOPUTMOB, WHIWBUIYAIBHO.
«CJIEIOBAHUEY 0COOEHHOCTH [IpakTnueckas:
JIUHEWHOTO OTBETHI Ha BOIPOCHI,
aJropUT™MAa, peleHue
OsoK-cxema. npeaIaraeéMbix
biok-cxema 3aJ1aHUi Ha SI3bIKE
JTUHEHHOTO IPOrPpaMMHUPOBAHHSI
anropuTMa Python.
PednexcuBnas:
3aITOJTHCHHE JINCTA
pedrexcun
AHanuTHyeCKas:
ITONCK OTBETOB Ha
BOTIPOCHI YUUTE,
CaMOCTOSTENbHBIN
MTOUCK HHPOPMALIUU
MIPU PEIICHUU
MOCTaBJICHHBIX
biok-cxema
. 3ajau.
JIUHEWHOTO
KoMMmyHUKaIIMOHHAS
aNropuT™Ma.
pabota B
IIporpammupoBanue [IporpammupoBanue
o S KOMaH/ax 1 (HJTH)
2.5 | nuneiHbIX 0,5 0,5 JIMHEHHBIX
WHAWBUIYATBHO
NTOPUTMOB ITOPUTMOB,
[IpakTuueckas:
apudMeTHIecKue
OTBETHI Ha BOTIPOCHI,
OTIepaTopHI,
perreHne
TIepeMeHHEIE
Mpe/yIaraeMbIx
3aJ1aHU Ha SI3bIKE
IPOrPaMMHPOBAHHSI
Python.
PedunexcuBHast:
3ar0JIHEHHE JIUCTa
pednexcuun
AHanutHueckas:
ITONCK OTBETOB Ha
PasBeTBistomuncs BOIIPOCHI YUHTEIS,
ANTOPUTM, CaMOCTOSATEIEHBIN
OJIOK-cXema MTOUCK MHPOPpMAITUH
BETBJICHUS, IIPH PEIICHUU
OTepaTopsI MTOCTABJICHHBIX
AnroputMudeckas
CpaBHCHUSL. 3ajau.
2.6 | KOHCTpyKLUS 1 0
YcioBHbIC KoMMyHUKaIIMOHHAS
«BETBIICHHE)» n
oneparopsi if,if-else, | padora B
IpaBuiia KOMaHJax U (1)
3ammucu UH/IUBUJYAJIBHO.
YCIIOBHBIX [pakTnueckas:
0TIepaTopoB OTBETHI Ha BOTIPOCHI,
perreHne

npeiiaracMbIxX




3aJJaHuil Ha S3BIKE
IPOrPaMMHPOBAHUS
Python.
PednekcuBHas:
3aI0JIHCHHE JIUCTA
pednexcuun

AHamuTHYecKast:
ITOMCK OTBETOB Ha
BOTIPOCHI YUUTE,
CaMOCTOSTEIIbHBIIN
MTOUCK MHPOPMAITUH
IIPH PEIICHUN

MTOCTaBJICHHBIX
bnok-cxema 3a7a4.
BetiieHus. [lomubiii | KoMMyHuKanmoHHast:
YCJIOBHBIH pabora B
27 [Monnas popma 1 0 omeparop, KOMaHJax u (UiIn)
’ BETBJICHUS MpaBuia UH/IUBUYATBHO.
3aIUCH MOJITHOTO [pakTuueckas:
YCIIOBHOTO OTBETHI Ha BOTIPOCHI,
omeparopa perreHne
TpeUIaraeMbIxX
3aJaHul Ha S3BIKE
MIPOTPaMMHPOBaHUS
Python.
PeduexcuBHast:
3aII0JIHEHHE JINCTA
peduiexcun
AHanuTugeckas:
ITOKUCK OTBETOB Ha
BOTIPOCHI YUUTEIIS,
CaMOCTOSTEIbHBIN
MTOUCK MHPOPpMAITUH
MIPH PELICHUU
MTOCTaBJICHHBIX
3am1ad.
IIporpammupoBanne | KoMMyHHKanMOHHAs:
IIporpammupoBanue JIMHEWHBIX pabota B
g | passeTBisOLIMXCS 05 0.5 aJITOPUTMOB, KOMaHaxX u (Min)
’ aJTOPUTMOB. ’ ’ apudmMeTHIecKue WHJIMBUAYAJIBHO.
Y cItoBHEI oniepaTop OTIepPaTopHI, [pakTuueckas:
MepEeMEHHEIC OTBETHI Ha BOIPOCHI,
peleHue
MpeUIaraeMbIxX
3aJaHul Ha S3BIKE
MIPOTPaMMHPOBaHUS
Python.
PednexcuBnas:
3aITOJTHCHHE JINCTA
peduiexcun
AHanuTHYecKas:
. ITOKUCK OTBETOB Ha
PasperBistromuiics
BOTIPOCHI YUUTEIIs,
aNTOPUTM, .
CaMOCTOSTEILHBIN
OJIOK-cxeMa
MTOUCK HHPOPMALIUU
BETBJICHUS. HpU permeHm
IpocTeic u Jloruueckue
2.9 P 0,5 0,5 ITOCTaBJICHHBIX
COCTaBHBIE YCIIOBUS OTIepaTopHI, sanau
COCTaBHBIE )
KoMMyHMKanmonsas:
YCIIOBHSL.
. pabora B
VcioBHbIN
KOMaH/axX 1 (HMJTH)
oreparop
WHIWBHIYAIBHO.

IIpakTuyeckas:




OTBETHI Ha BOTIPOCHI,
peleHue
npeaIaraeéMbIX
3aJlaHUi Ha SI3bIKE
POrpaMMHPOBaHUS
Python.
Pednexcupnas:
3aII0JIHEHHE JINCTA
pednexcuun

2.10

AnropurmMuyeckas
KOHCTPYKIIHS
«IIOBTOPEHUEY.
[IporpammupoBanue
IUKJIOB C 3aJaHHBIM
YCIIOBHEM
TIPOIOIDKCHHUS
paboTh

0,5

0,5

Orneparop
while B Python,
CHUHTaKCHC
orepaTopa
while

AHanuTHYecKas:
ITONCK OTBETOB Ha
BOTIPOCHI YUUTE,
CaMOCTOSATENbHBIN
MTOUCK HHPOPMALIUU
MIPU PEIICHUU
MOCTABJICHHBIX
3ajau.
KomMMmyHUKaIMOHHAS :
paboTa B KOMaHAaX U
(wm)
WHIWBHIYAIBHO.
[IpakTuueckas:
OTBETHI Ha BOTIPOCHI,
perreHne
Mpe/yIaraeMbIx
3a71aHU Ha SI3bIKE
NIPOTPaMMUPOBAHHUS
Python.
PeduexcuBHast:
3aM0JHCHHE JINCTA
pednexcun

[IporpammupoBanue
LIUKJIOB C

3a/IaHHBIM YUCIIOM
TIOBTOPEHU I

0,5

0,5

Oneparop for B
Python,
GbyHKIUSA
CHUHTaKCHC
¢GbyHKIAN
range().

AHanutHueckas:
ITONCK OTBETOB Ha
BOTIPOCHI YUUTE,
CaMOCTOSATENbHBIN
MTOUCK MH(POPpMAITUH
TIPH PEIICHUN
MTOCTaBJICHHBIX
3ajau.
KoMMmyHUKaIIMOHHAS
pabota B
KOMaHJax U (WiIn)
UH/IUBUYATBHO.
[IpakTuueckas:
OTBETHI Ha BOTIPOCHI,
perreHne
TpeUIaraeMbIxX
3aJaHul Ha S3BIKE
MIPOTPaMMHPOBaHUS
Python.
PeduexcuBHast:
3aII0JIHEHHE JINCTA
peduiexcun

2.12

IIpoexTt «Paznuunbie
BapHaHTHI
MIPOTPaMMHPOBAHUS
MUKITAYECKOTO
ANTOPUTMAY

0,5

0,5

Huxnnueckuii
aNTOPUTM, aJITOPUTM
while,

anroput™ for,
IpaBuiIa

3aMcu
LUKINYECKUX
aJrOPUTMOB B
Python

Amnanuruueckas:
MIOUCK peLIeHHs
MOCTaBJICHHOM
3aJ]auu.
KoMMyHMKanmoHnHas:
pabota B

KOMaH/ax U (HJTH)
WHAWBHAIYAIBHO.
[IpakTuueckas:
pelieHue




HpOGKTHOﬁ 3aga4u.

PednekcuBhas:
3aI0JTHCHHE JIUCTA
peduiexcun
AHanutuyeckas: B
Tunel JaHHBIX, rpo1ecce
MIepEeMEHHEIE, CUCTEMaTH3aluU
¢byHKIHN, 3HaHUH.
MaTeMaTHYECKH KoMMyHUKaIMOHHAS:
€ ¥ JIOTHYECKHe pu paboTe B
OTIEPaTOPBI KOMaH/1aX.
IIpoext «Hauana PaTOpEL, A
2.13 1 0 1 BUIbI [IpakTrudeckas: B
POTrpaMMUPOBAHUS
aNTOPUTMOB, pabote o
YCJIOBHBIN CO3JaHUI0
omneparop, BHU3YyaJbHOU KapThl
omneparop for, 3HaHUIA.
oreparop PednexcuBHas:
while. 3aI0JIHEHHE JIUCTa
peduiexcun
Pasnen 3. Ananu3 nanueix Ha Python (11 )
AHanuTtHueckas:
aHaJlu3 TPAKTOBOK
MOHSITHS KHAyKa O
JIAHHBIX»; TIOUCK
OTBETOB Ha
poOIeMHEIE
BOMPOCHI YUUTEIIS.
KoMMyHMKanmoHnHas:
o0CyKIeHUE
TPAKTOBOK IMOHATHUA
«HayKa O JTAHHBIX»
Hannele, Y A ’
OTBETHI HAa BOITPOCHI
HayKa 0
YUUTEIS.
JIAHHBIX,
IIpakTuueckas:
OTKPBITHIC
pabota B
Hayka o JaHHBIX. JIaHHbIE,
MUKpOTpyImnax Ha 1
3.1 | CtpykTypsI 1 1 0 HACTOYHUKH JaHHBIX,
JIAHHBIX CTPYKTYpbI Jratie ypora
PYKTYP (BBITTOJTHEHUE
JIaHHBIX (CTEK,
3aJ[aHusl HA
MAacCHB,
OTPOBEPIKEHHE HITH
ouepeip,
(baxTHyeckoe
X3II-Ta0JTHIA)
TIOATBEPIKACHUEC
OJIHOTO U3 TE3HCOB);
TIOUCK MPUMEPOB
CaTOB-UCTOYHUKOB
JIAHHBIX; PEIICHHE
IpoOIEeMHBIX
3a/laHui.
PednekcuBHas:
3aIOJTHCHHE JINCTA
pedIiekcuu B KOHIIE
ypoka
CTpyKTYypHBI DKcHepTHas:
JaHHEBIX, o0cyxKIeHue
CITHCKH, JIOMAIITHEr 0
CITHCOK, 3aJlaHus ¥ €ro
Pabora co ciuckamu
3.2 Python 1 0,5 0,5 JJIEMEHT OIICHKA.
CITHCKA, AHanuTuyeckas:
UHJICKC, aHau3
OTpHIaTeIbHAS pobIeMHO
WHJISKCALUS curyanuu 00




OpraHH3aIu
XpaHEHHMs JaHHBIX
(Ha mpumepax);
HalryucaHue Koja
(9Tamn 2 ypoxa).
IIpakTuueckas:
pemeHue
TIPOOIEMHBIX
3aJIaHNH,
MpaKTHYEeCKas
pabota (3tam 3
ypOKa).
KomMMmyHuKaIMoHHas:
OTBETHI Ha
BOIPOCHI YUUTEJ,
ydacTtue B
IpYyIIIOBOM
00CYXXICHUH TIPH
BBITIOJTHEHUH
3aaHuN.
PednexcuBHas:
3aIl0JTHEHHE JINCTa
peduiekcuu B KOHIIE

ypoKa

AHanutnueckas:
IIOMCK OTBETOB Ha
npoOJieMHbIE
BOTIPOCHI
(Hanpumep,
MIPOBECTH aHAJIOTHIO
OMOIMOTEKH S3BIKA

MPOrpaMMHPOBAHUS
¢ OOBIYHOM
OMOIMOTEKOH ),
TTouck, COCTaBJICHHE IIJIaHA
OYHCTKA, IEUCTBUH MO
npeoOpa3oBaHue, U3YYCHUIO U
OpraHu3aIus aHAIIN3y JaHHBIX.
u cbop [MpakTryeckas:
Bubnmuorexu Python. 'gaPéHHX’ BRIIOJHCHHE |
33 | BuGmmorexa 0.5 0.5 HOITHOTEKA MPAKTUICCKOI
Pandas SI3BIKA paboTEL.
nporpammupoBanusi, | KoMMyHUKallMOHHAS:
OMOITMOTEeKH OTBETHI Ha
Python, BOIPOCHI YUUTEJIS,
Bubmmoreka Pandas, | ywacrtue B
HUMIIOPT IPYIIIOBOM
oubImoTex 00CyXIeHUU
BBIIIOJIHEHHOT'O
JTOMAIITHETO
3a1aHUusA U B
npotecce
BBIIIOJIHCHUA
3aJaHNMH.
PednexcuBHas:
3aIOJTHCHHE JIUCTA
pedIiekcuu B KOHIIE
ypoka
TTowuck, AHanuTHdecKas:
OYHCTKA, aHasm3
34 CTPYKTYpLI JAHHBIX 1 0 npeoOpa3oBaHue, BBITIOJTHEHHBIX
B Pandas
OpraHu3aIus JIOMAITHAX
1 cOOp NaHHBIX, 3aj1aHui,




CTPYKTYpPbI
JIaHHBIX B
Pandas,
CTPYKTypa
IaHHBIX Series

BBIMIOJIHEHUE
3aJJaHuH 110
CTaHIIMIM.
IIpaxTuyeckas:
BBIMIOJIHEHUE
3aJaHUH 110
CTaHIIMSIM,
BBITIOJIHEHHE TECTA.
KoMMyHMKanmonHsas:
OTBETHI HA

BOTIPOCHI YUUTEII,
ydacTue B
IPYIIIOBOM
00CYXJCHUH NPU
BBIIIOJIHCHHU U
3aJIaHUM.
PednexcuBHast:
3aII0JIHEHHE JINCTA
pedIiekcuu B KOHIIE

ypoka

3.5

CrtpyKTypa TaHHBIX
Dataframe

Crpykrypa
JAHHBIX
DataFrame,
CJIOBaphb,
CITHCOK,
byHKIASA
read_csv,
mertons! head u
tail

DKcTepTHas: TIOUCK
u o0cyXaeHne
OIINOOK II0
pe3yibpTaTamMm
BBIMTOIHEHUS
3aJaHuHi
Amnanurhdueckas:
aHamu3
BBIMTOTHEHHBIX
MPAKTUICCKIX
3aJIaHNH, TTOUCK
OIINOOK U UX
o0ocHOBaHUE,
aHanmm3 (pparMeHTa
koja (3amaHue 4).
[IpakTuueckas:
BBIIIOJIHCHUC
3aJJaHuM Ha
co3gaHue 00beKTa
DataFrame u3
CIIoBaps U U3
cricka cruckoB (1
9Tl ypoka),
BBIIIOJIHEHUE
3aJaHUN Ha
CUHTBIBAHHUE U BBOJI
JIaHHBIX, aHAIIA3
komau T.A. (21 3
3TaIbl ypoKa).
KommyHuKannonHas:
OTBETHI HA
BOIIPOCHI YIHTETI,
yJacTue BO
(bpoHTaBHOM
Oecene u
IPYIIIOBOM
00CYXJICHUH NpU
BBITTOTHEHU U
3aJIaHUM.
PednexcuBnas:
3aIT0JIHEHHE JINCTA
pedIiekcuu B KOHIIE

ypoKa




AnHanutnueckas:
IIPH BBITIOJIHCHUH
MIPaKTUYECKOTO
3aJaHHs HA YTEHUE
IAHHBIX U3 TaOJINLIBI
nHpOpMaInH 006

HUTPOKAxX
($yTOOIBHBIX
KITyOOB, B TOM
HNudopmanus o qUCIIe C
JTAaHHBIX, TIpUMEHEHHEM
MeTo 6! info u meto/1 describe();
describe, P BBITIOJIHEHUHT
YHCIIOBBIE U 3aJaHusl Ha
KaTeropruaybHbIe nccieJ0BaHNue
NIPU3HAKH, arperupyromux
arperupyromue byHKIMHA.
¢GbyHKIHN: [pakTuueckas:
BasoBeie onepanu ¢ value counts, IIPH BBITIOJTHCHUH
3.6 | Habopamu 0,5 0,5 unique, 3aJlaHAH, B TOM
JTAaHHBIX nunique, qrcie
groupby CaMOCTOSTEIBHBIX H
MeTo b1 min(), HCCIIEeIOBATEIBCKUX
max() 1 mean(), MIPaKTUYECKUX
o0beMHeHNE pabor.
TabnuIl ¢ KoMMyHMKaIMOHHAS
MIOMOUIBIO y4acTue BO
MeTozla merge, ¢ poHTATBHOI
rapaMeTpbl on Gecene o
u how 00CYKICHUIO
JIOMaIIHero
3amaHust (MOseNnb
ypoka —
«IepeBepHyTOe
oOydeHme»).
PedexcuBHas:
3aIlOJTHEHHE JINCTA
pedIiekcuu B KOHIIE
ypoKa
AHanutHueckas:
I BBITIOJIHEHUHT
3alaHui
MPaKTHYECKON
paboTHI Ha
. MIpUMEHEHNE
Mertons! info, p
: . CTaTHCTHYECKUX
describe, min,
METOJIOB, a TaKXKe
max, mean,
IIPU COCTaBIICHUU
yCIIOBHSA
3aJaHusl Ha
¢bubTpanum
CJIOKHBIE YCIIOBHS
OnucarenbHas JIAHHBIX, bubTpanuu
3.7 0,5 0,5 CTaTHUCTHKA TIO
CTaTHCTHKA JIAaHHBIX U
KaTeropuaJbHbIM
CTaTUCTUYECKHUX
mapameTpam,
(ubTpaIs METOJIOB.
P [IpakTuueckas:
JTAaHHBIX,
TIPH BBITIOJTHCHUH
CTaTHCTHYCCKHI o
3aaHAN.
€ METOJIBI
KomMmyHUKanMOHHAS :
y4acTue BO
(bpoHTATHEHOM
00CYKICHUU
MPOOIEMHBIX

cmyaum‘/i, OTBCTHI




Ha BOIPOCHI,
00CyXKICHHUE B
rpyrmmax.
PednekcuBHas:
3aIl0JIHEHHE JINCTa
pedIiekcuu B KOHIIE

ypoka
AHanuTHYECKAs:
TIPY BBIACIICHIH
MIPENMYIIECTB
Busyanuzanus p yi
BH3YaIIN3aIIH
JTAaHHBIX,
DEHMYILIECTEA JTAaHHBIX J0 UX
PCHMYII TaOJIMIHOTO
JUarpaMm u
A HKOB: NIPEACTaBICHUSI.
P ’ IIpakruueckas:
BHUJIBI
MIPH BBITIOJIHCHUH
JMarpamm;
MPAKTUICCKUX
OoubIIMOTEeKH .
3alaHUU B MaJIbIX
Pandas, nmax; npu
Busyanuzanus Matplotlib, ;EI};IOHHG’HIEH
3.8 Y 0,5 0,5 Seaborn; .
JTAaHHBIX MIPAKTHIECKOH
MTOCTPOCHHE
paboTEHL.
rpaduKoOB U
KommyHuKanmoHHast:
JTHArpaMM C
OTBETHI Ha
TIOMOILBIO ITHX BOIIPOCHI UTeid
OHOJIHOTEK, p ya ’
(bpoHTaIBHOE
MeTo/IbI plot,
. 00CyXKIeHUE U
hist, scatter,
. 00CyXKIeHHUE B
joinplot,
. MaJIbIX IPYIIax.
pairplot,
PedunexcuBHast:
countplot
3aIlOJTHCHHE JINCTA
pedIiekcuu B KOHIIE
ypoka
IIpoexkt AHanutayeckas:
39 «HccrenoBanme 05 1 IIPY BBHITIOJTHEHIH
' JTAHHBIX». ’ 3aaHAN 10
Yacrs 1 HUCCIIEIOBAHUAIO
JaTaceTa o
¢dyrodonmcrax,
TIOUCK
CTaTUCTHYECKUX
XapaKTepUCTUK
OTACJIIbHBIX
MIEPEMEHHBIX M UX
B3aMOCBSI3CH,
OcHOBHBIE
MTOCTPOCHHE
TTOHATHS TEMBI S —
«AHanm3 M
JTAaHHBIX.
IIpoexkt JIaHHBIX Ha
[IpakTuueckas:
«HccrenoBanme Python»
3.10 0 1 IIPY BBITIOJIHCHUH
JTAHHBIX».
MPOEKTA.
Yactp 2
KommyHukaTHBHAS
: IpU OOCYXKICHUH
JIOMAIHero
3a71aHus, IIPU
BEITIOJTHCHUH
MIPOEKTa B MAJIBIX
rpymmax
PednexcuBnas:

3aM0JIHEHHE JIUCTA
pedrexcnu B KOHIE

ypoKa




Ipoekt «Python mis

Amnanutnyeckast:
IIPU NOCTPOECHUU
BU3yaJIbHOW KapThl

. OcHOBHBIE 3HaHUIl MOy IS
Data Science» Y
TIOHSATHS TEMBI [MpakTryeckas:
(O600meHue u
3.11 1 0 «AHanm3 TIPH BBITIOJTHCHUH
CHCTeMaTH3aLus
. JTAHHBIX Ha TecTa 10 paseny.
OCHOBHBIX HOHITHI
Pythony PednexcuBnas:
TEMBI)
3aIl0JTHEHHE JINCTa
pedIiekcuu B KOHIIE
ypoKa
Paznen 4. Beenenue B MmamuuaHOe 00y4enne Ha Python (10 1)
AmnanuTtHyeckas:
HckyccTBeHHBI IIPU CPABHUTEIEHOM
1 MHTEIIEKT, aHaJIHM3€ TOAX0A0B:
MOJTXOI, oOyueHue ¢
OCHOBaHHBIN Ha yUYHUTENIEM U
npaBHUiIax, oOy4enue 6e3
MaIlMHHOE YUHTEIIST; TIPH
oOy4enue, OTBETax Ha BOIPOCHI
HCTOPHSA 1 PPOHTATEHOM
passutust UU B 0o0CyKIeHUN
urpax, chepsl BOTIPOCOB TI0
MIPUMEHEHUS MIPe3eHTaIHH.
MaIIMHHOTO [MpakTryeckas:
ITonsiTre 1 BUIBI oOyd4eHus; IIPYU BBITIOJIHEHUHT
4.1 | mamuHHOrO 1 1 0 o0y4enue ¢ 3alaHui
oOy4enust yUHTENEeM, MPaKTHYECKOM
oOy4enue 6e3 paboThLI.
yuureid, KOMMyHI/IKaI_II/IOHHaHZ
3aJga4da OTBCTHI Ha
perpeccuy, BOIIPOCHI YUUTEII,
3a7a4a ydJacTue BO
KIaccu(uKaIum, ($poHTATBEHOM
3a7a4ya 00CYXICeHUH pU
KJIacTepH3aLuH, BBITIOJTHEHUH
0TOOp AaHHBIX 3aJaHUH.
JUISL MOJICITN PeduexcuBhast:
MaIIHHHOTO 3aroJIHEeHHE JIUCTa
00yueHUs peduiekcuu B KOHIIE
ypoKa
Mamunnoe AHanuTHueckast:
oOyuenue ¢ IIPU TTOMCKE OTBETOB
yUHUTENeM, Ha BOIIPOCHI B X0/1€
MaIlMHHOE o0cyXaeHus
obydenwne 6e3 BBITIOJTHEHHOT O
YIUTENA, JIOMAIIHEro
3ajada 3a7aHusl, TIPH
perpeccum, BBITIOJTHEHUH
3a1a4da 3aJaHu’
Amnamus n A A o
knaccudukanmy, MPaKTHYECKOH
BU3yaIIH3aIHs
3aja4a paboTsLI.
4.2 JaHHBIX HA 1 1 0
Python KJIaCTepHU3aLUH; [MpakTuyeckas:
OubIMoTEKN pU 00CYXKIIEHUU
(moBTOpEHNE)
Pandas u BBITIOJTHEHHOTO
Matplotlib, JIOMAIITHEr 0
YTCHUC 3aJaHusd; IpU
TaOIMIHBIX (dpoHTATEHOM
JTAHHBIX, ompoce u becexne,
CTaTUCTUYECKH IIPY BBITIOJIHEHUHT
€ ToKa3areny, 3aJaHuH
MIOCTPOEHHE MIPaKTHYECKOH
JarpamMm paboThlI.




KomMyHuKanmoHHas:
OTBETHI Ha
BOIIPOCHI YUUTEJ,
ydJacTue BO
(bpoHTATLHOM
00CYXACHUH TIPH
BBITIOJTHEHUH
3aJaHUH.
PednexcuBnas:
3aIl0JTHEHHE JINCTa
pedIiekcuu B KOHIIE

ypoKa

Mammnnoe
oOyueHwue ¢
yuuTenem u 6e3
YUUTEJIsI, €T0

AHanutuueckas:
OTBETHI Ha BOTIPOCHI
(aHayM3 BOMIPOCOB U
TIOUCK OTBETOB)
(dpoHTaNBHOM
Oece/Ibl;, aHAIU3
rpaduKoB Moienen

penMyIiecTBa MAIITHHHOTO
PeHMYIIL ’ 0o0ydeHHs TpH
MTOCTaHOBKA
BEITIOJTHCHUH
LIeNA ¥ 3a]ad,
3aaHuS
aHan3
«IpoGemsI B
JTAaHHBIX,
00yUCHHH MOJICITN.
oOyuarommas u
IIpakTuueckas:
TPEHUPOBOYHAS
MIOUCK OTBETOB Ha
BBIOOPKH,
BOIIPOCHI
3agayda .
(bpoHTATBHO
perpeccuu,
Oecelbl 1 BOIIPOCHI
bubanorexn 3amayda
YYHTEIS B XOZIe
4.3 | MamIMHHOTO 1 0 KIaccu(pUKaIum, oKa
oOyueHmst TECTOBAs U ypora.
KomMMmyHUKaIMOHHAS :
TPEHUPOBOYHAS
y4acTue BO
BEIOOpKA, .
(dpoHTATBHOI
nepeoOydeHue,
Oecene 1o
HEZ000y4eHHe,
Marepuaiam
ONTHMAaNbHas P BLTYIIETo
MO/IETb, p Y
YpOKa; y4acTue B
KpoccBaaatma, 00CyXIeHUH TIpU
6ubnmoreka Y p
BBITIOJTHEHUH
Sklearn, sTamnsI
3a7aHus B
MIOCTPOCHHS
MHKPOTPYIIIE MO
MOJIETIH
aHaIM3y rpaMKoB
MaIIMHHOTO
MaIIMHHOTO
00yuecHHS Ha
00yueHMUS.
Python
PednekcuBHas:
3aIIOJTHEHHE JINCTA
pedIiekcun B KOHIIE
ypoKa
ITonsitue AHanutHueckas:
JUHEHHOU aHau3 padoThI
perpeccuu, MOJIEIHU JIMHEHHOU
Lesnenast perpeccuu (obop
byHKIMA, K03(h(pULKEHTOB
JUHENHHOE JIUHEHHOTO
4.4 | JluneitHas perpeccus 0,5 0,5 ypaBHEHHE, YpaBHEHHS C
TOMOCKETaCTUYHOCTh | HECKOJBKUMU
JTAaHHBIX; TIEpEMEHHBIMH);
cO3/1aHue aHanm3 3ajad,
MOJIeNH MIPeICTaBICHHBIX
JIMHEIHOU yuuTeneM, BEIOOp U3

perpeccuu Ha

HHUX 3a1a4




Python ¢
IIOMOII[BIO
OHOIMOTEK
Pandas, NumPy
u Sklearn

perpeccuu; 3ajaHue
Ha aHaJu3 rpaMKoB
1 BBIOOp M3 HUX
TOr0, KOTOPBIH
COOTBETCTBYET
MOJIEIN JIMHEHHON
perpeccuu; aHaIH3
TOUYEYHBIX rpaduk jd
1 BBIOOD Cpenu HUX
Habopa TaHHBIX,
TTOTXOIATITNX TSt
peleHus 3aJ1a4u
JINHEUHOU
perpeccuu;
CO3JIaHNE MOJIENTN
MaIIMHHOTO
00yueHHS Ha
Python.
[IpakTuueckas:
perreHue 3anaq (u3
MpeCTaBICHHBIX
YUUTENeM 3a/1a9) Ha
BbIOOp Habopa
JIaHHBIX (110
rpapukam),
TOJXOSIINX JIst
peleHust 3a1a49u
JINHEUHOU
perpeccuu;
CO3JIaHHE MOJIETTH
MaIIMHHOTO
00yueHHS Ha
Python: monens
IpecKa3aHus 1eH
Ha KBapTHUPHI B
3aBHCUMOCTH OT
Pa3IUIHBIX
apaMeTpoB.
KoMMyHukanuonHas:
ydacTue BO

(G poHTaTBEHOM
00CYyKICHUU
OCHOBHBIX
BOIIPOCOB TEMbI —
nuHeiHas QyHKIus
U JIMHEWHOE
ypaBHEHHE,
KOTOPBIE YKe
M3YYaJIHCh B Kypce
MaTeMAaTHKH;
o0cyXIeHue 3a/1a9
1o rpauKam.
PednexcuBHast:
3aI0JIHEHHE JIUCTa
pebnexcuu B KOHIIE

ypoka

4.5

Henunetinsie
3aBHCUMOCTH

0,5

Co3nganue,
obyueHme u
OLIEHKA MOJIENIN
JIMHENHOH
perpeccuu,
BU3YaJIA3aIUs
IAaHHBIX Ha

AHanuTHdecKas:
CO3JaHN€e MOJIEIIH
JIMHEHMHOHU
perpeccuu Ha
OCHOBAHHU POCTOM
TaOJIULEI C
IAHHBIMH O




Python; 3apIaTax
HEJIMHEIHbIe COTpPYIHUKOB,
GbyHKIMH, HaXOZSIIUXCS Ha
rpadukn Pa3HBIX
(byHKIMIH; JIOJDKHOCTSIX;
MOJIMHOMHAIIBHOE HaluCaHue KOJa.
npeoOpa3oBaHue [MpakTryeckas:
JIMHEWHHOH pelieHne 3a1a4d Ha
perpeccuun CO3JIaHNE MOJIETTH
JIUHEHHON
perpeccuu, OTBETHI
Ha BOIIPOCHI
yUHUTeINs
(moBTOpEHNE
Marepuana
MaTEeMaTHKH);
BBITIOJTHEHHE
3a7aHusl Ha
MIOJIMHOMHUAIIBHYTO
perpeccuio,
HalyrcaHue Koja
JUIS TIpeJICKa3aHus
3HA4YEeHUSI HOBOM
MOJICTIBIO U
MOCTPOEHHE
rpauKoB
HCXOJIHBIX TAHHBIX
W MOJIEJIH.
KoMmMyHuKanmoHHas:
y4JacTue BO
(dpoHTaTLHOM
00CyXKICHUH,
OTBETHI Ha BOTIPOCHI
YUHUTEIS.
PedexcuBHas:
3aIl0JTHEHHE JINCTa
pedIiekcun B KOHIIE
ypoKa
Knaccugukanmus, AHanutnueckas:
JIOTUCTHYECKast MIOUCK OTBETOB Ha
perpeccus, POOJICMHBIC
JINHEWHBIN BOIIPOCHI U PEIICHUE
KIaccu(puKaTop 3a/1a4 Ha dTare 2
THIEPIIOCKOCTb, ypoxa.
OuHapHas [IpakTrueckas:
Kiaccudukanms, OTBETHI Ha BOTIPOCHI,
MYJIbTHKIIACCOBAS oA00p MpUMEPOB
kinaccuuKanus; 3amay
JUHEHHOe kiaccudukanmu;
Krnaccudukarms. ypaBHEHHE, OTBETHI Ha
4.6 | Jloructuueckas K03(hULHEHTBI npoOJieMHbIE
perpeccust JIMHEIHOT O BOIIPOCHI IIpU
ypaBHEHHS, 00BSCHEHUH HOBOTO
pacIooxeHne MaTepuana;
TOYKH peleHune 3a1ad Ha
OTHOCHUTEJEHO 3aKperuIeHe
TIPSIMOH, HOBOT'O Marepuaia
oTCTYI TI0 TEME; yJacTHE BO
00BeKTAa; (dpoHTATBHOI
CO3/IaHHE, pabore Ha dTane 3
o0ydeHue u ypoxa.
OLIeHKa MOJICTIH KomMyHuKanmoHHas:
JIOTHUCTHYECKOU y4JacTue B




perpeccun

00CYXICHUU TECTa
U OCHOBHBIX
TIOHSATUH TEMBI;
OTBETHI HA BOIIPOCHI
YUUTENS.
Pednexcupnas:
3aIIOJTHCHHE JINCTA
pedIiekcuu B KOHIIE

ypoka

4.7

JlepeBbsi pelieHui.
Yacrs 1

0,5

0,5

Matpuua
OIIHOOK,
METPUKHU
KayecTBa
JIOTHCTHYECKOM
perpeccun,
MOJIENTH
JIOTHCTHYECKOM
perpeccuu Ha
Python

AHanuTHdecKas:
IIOMCK OTBETOB Ha
BOTIPOCHI YUUTEIS
IpH 00CYXKIICHUH
METPUK KauecTBa
JIOTHCTHYECKOM
perpeccuu;
CaMOCTOSTEILHOE
COCTaBJICHHE
MOJIEIIH
JIOTHCTHYECKOM
perpeccuu s
TIpeaCKa3aHus
BEPOSTHOCTH B
ommkaiimue 10 jger
HIIEeMHYECKON
00JIe3HU cepna 1o
pa3IuYHBIM
MPHU3HAKAM.
IIpakTuueckas:
OTBECTHI HA BOHpOCLI
YUUTEIIS;
CaMOCTOSTEIILHOE
COCTaBJICHHE
MOJIENIA
JIOTHCTHYECKOM
perpeccuu Juis
MpeaCKa3a M
BEPOSITHOCTH B
ommxkarimue 10 jger
HIIEMHYSCKON
00JIe3HU cepria 1mo
Pa3IHYHBIM
MIPHU3HAKAM.
KoMMmyHUKaIMOHHAS :
y4acTHe BO
(bpoHTaTLHOM
00CYyKICHUU
METpPUK KauecTBa
JIOTHCTHYECKOMN
perpeccuy;
Pednexcupnas:
3aIT0JIHEHHE JINCTA
pedIiekcuu B KOHIIE

ypoka

4.8

JlepeBbsi penieHui.
Yacts 2

0,5

JHepeso
peleHui,
JIIEMEHTHI
JIepeBbEB
(xopeHb,
JIUCTBS),
riryOnHa
JiepeBa,
JKaIHBIA

Amnanurndeckas:
IIOMCK OTBETOB Ha
BOTIPOCHI YUUTEIS
IpH 00CYXKIICHUH
METPHK KadecTBa
JIOTHCTHYECKOM
perpeccuy;
CaMOCTOSTEILHOE
COCTaBJICHHE




AITOPHUTM,
aTpulyT
pa3OueHns;
SHTPOMHS,
¢dopmyna
IllennoHa,
BEPOSATHOCTB,
KpUTEpU
JxuHN

MOJIEIIH
JIOTHCTHYECKOM
perpeccuu amis
MpeICKa3aHMs
BEPOSTHOCTH B
ommkarimue 10 jger
HIIEMHYSCKON
6oJe3HN cepana 1o
Pa3IHIHBIM
MIPU3HAKAM.
[IpakTuueckas:
OTBETHI HA BOIIPOCHI
YUUTEIS;
CaMOCTOSTEIIBHOE
COCTaBJICHHE
MOJIENIH
JIOTUCTUYECKOM
perpeccuu s
TIpeCKa3aHus
BEPOSTHOCTH B
ommkaiimue 10 et
HIIEMHYCCKOM
00JIe3HHU cepla 1o
Ppa3ITUIHBIM
MIpHU3HAKAM
KoMMyHMKanmoHHas:
yJacTue BO
(dbpoHTaTHFHOM
00CyKICHUU
METpPHUK KauecTBa
JIOTHCTHYECKOM
perpeccuy;
PeduexcuBHast:
3aI0JIHEHHE JIUCTA
pedIiekcun B KOHIIE

ypoKa

4.9

IIpoekt «Pemienue
3a71a4u
KJIaCCU(UKALTAN»

AHanutuueckas:
COCTaBJICHUE
anropurMa
MPUHATHUS PeILICHUH
(Ha mpuMepe Urphl);
aHan3 y4eOHBIX
IIPUMEPOB JIepeBa
peLIeHU.
[IpakTuueckas:
y4acTHe B UTPE Ha
aHaJlu3 arOpUTMa
HNPUHATUS PELLICHUN
C IIOMOILBIO
JIEpEBBEB,
UccieJOBaHNue
KpUTEpHEB

Hroro

34

22

12
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