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NEJTEBOH PA3IEJ

L1 [Moscanrensnan anncKa

Kypc «Mexyccrsesnuit muTenieRTs NpoJo/oRasT QOPMAPOBAHNE IHAHHN Y9AIIHXCH CTAPUIHK
KNACCOR O CHCTCMAX HCKYCCTBEHHOPO MHTCMIEKTA Kak OmHOH B3 mHamGonee NepenekTHBHoil ©
PASBHEAIOMEHCE 0OIACTCH HAYIHOTO W TexHOnorwdeckoro auamud, Hewyccrsemmsidi HuTemmexr —
CTPATETHHECKH BA#HOC HAOpaBleHHe, koTopoe B Hamwomamswol nporpaswe «lledposas axosommks
Poccmiickofi Qegepauuny ofo3paveno B Kavectse ofHOH M3 CKBOIHEX UNGpPOBEX Texmomormil,
ODeCHeTHRAOMAY YCKOPCHHOE PAIBHTHE IPHOPHTETHRIX oTpaciell IKOHOMHEN H conHannHoH cdepel
Mpuesras 8 2019 1. HallMOHANTEHAN CTPATEIMA DAIBHTHS HCKYCCTECHHOTD MHTENISKTE CTARHT 1anawd
COBCPIICHCTRORANAN CHOTEMB MOATOTORKH KAUPOE B 3TOM HANPaBNeHMH, & Takme paspaborkn u
BHENPCHAR MOTYIEH D0 MCHYCCTECHHOMY HHTEIEKTY B OOpAsOBATENLHLE NPOIPAMME! BeeX YpoBHEL
BRIHONAR cpeapee obmee ofpasopanne. Ha pemenne nannoi 3a0a4s 0 HENpasIen HacToaumd kype.

Crpysrypae xypc «MckyccTheHHB HETE/TEXT» BRMONACT TPH BIAHMOCBEIAHHEIX MOIYIA
(pasnena): Ananus ganukn Ha Python; Mammmnoe ofyuenne; Hefipocern. Mocnegami momyas (pasien)
«HelipoceTry ¥B/15eTCH HOBEDM, BRITIOYSHHEM TOTRKO B 3TY DPOrPAMMY YTIySNCHHOMD HIYUEHHE OCHOB
CHCTEM HCKYCCTREHHOID MHTSINERTA. 3TOT MOIYNE (pasoen), OPHENTHPOBAH HA SHAKOMCTBO YAIIHXCd ¢
pRIBHBMIOIHMCARATpaBnennes HT-nunycrpan — sefipossme cern. Bropoit momyne (paznen) «Anams
TANHE HA Pythony cBasa ¢ SKTyATHIANWEH o JATEHEHITHM PAYBNTHCM 3HAHMA B YMEHHH o aRATHIY
masaene B8 Python. Chopauposarssie v yoaimxes SHARNA 0 YMEHHE 00 ITOMY MOAVIO (pasgeny) Gyoyt
B HCOOMBX0RAHB MPH HIYSEHHA TPCThero Momynd (pasgena) «Mammnnaoe ofyuaesnes. Ocnoenre 31000
MOZYAL (PEAETE) HANPARIEHO HA PASEUTHE NPeNCTABIeHHA o MEOr0OSpasHE momxomon B papaborie
HCEYCCTECHHOTO HMHTEICKTA, HX BOIMOMHOCTSX ¥ OIPaHMYEHMAN; Ha (QopMHpoRsHHe 3Ha#ul o
MEALIMHHOM OOYIeHHH H YMERH NPOSKTHPOBAHHA M DERN3ANEH MOJETH MAIINHHOrG OOYYCHHA Ha
Python. Tlpn msyweHwH BrOpore W Tpetsero Momyiell (pasfencs) yvwammecs He TONLKD YIHRIOT O
COENHEGHKE OCHOBHBIL 38789 MAITHRACTO 06YHCHEN, HO B HAYYATCH BRIBIATS 0 (POPMYTHPOBATE TAHHARE
3A08%H B COOTBETCTBHH C PCATLHLIME NOTPEGHOCTAMH B PATHYHEI chiepay MHIHH HMCNOBEKL oMy
GyaeT cnocobCTROBATE PEINCHAS NPAKTHRO-OPHEH THPORAHHAIY JANAY, B TOM YHCNE W HEHOCPeICTREHHO
CBAJAHHEIX CO WIKOMBHOH MHIMBIO, C A3YUCHHEM ApyTux yueOHHN OHCHHNAHE. B XoAc ocBOCHHS
YueGHOTO MaTephana KYpea ¥ yHAIIHXCR (OPMEPYETCA VOTONUMBEIN HHTEDEC &  CHCTEMAM
HCKYCCTBCHHODD HHTENICKTS M 3EKTAORMBAeTCH 0438 18 NpOIOMAeHHS HX HIYHEHHSs B pEMEaX
BHCYPOUHOH JNENTeNLHOCTH HNH JIOTIOJHHATENbHOTO OOPEsoBaHMA, WM caMoo0pasoBaHHE B 3TOM
HANPABRNCHEH, HAMPHMED, CAMOCTOATENBHOTO OCEBOEHHS KYPCA ¢ HCHONLIORAHWEM o0pasoBATeILHEIX
OHNAliH pecypeoB. MOT Kype Takme OymeT crnocobCTEOBATE OCOIHAHHOMY BRIGODY YSAIHMACE
HATpaRTedHl ganeHelimero ofyuernd o npodeccHoHATEEOH NERTEILEOCTH, CEASANNED © THPPOBREIME

TEXHOMOTHAMHE H HCKYCCTREHHBIM HHTEILTEKTOM,



Kypc «HerycoTBeHERE HHTENICKT) HOCHT MEHUIMCIIMNINHAPHED # KoMIckcHsI xapawxrep. C
OAHOH CTOPOHBL, B HeM CHHTEIMPYIOTCE JHAHAA H YMEHHA VYAIINXCS, NONYIEHHHE paHee HA YPOKAX
MATEMATHEY, HEQOPMATHER, QHIEEHE, DROTOTHR (PEINeHNe 33034 ¢ QHIHYECKHM W/HIH GHOIOTHUECKHM
conepaannes). C OpyToil cTOpoHE, B CTPYETYPE STOI0 KYPCA OTUSTIHES BEINENAIOTCS H TEOPeTHYECKa
H [PaKTHICCKAT COCTARTMIOUINE. YSAMCCH 3SHAKOMATCH © o0NAcTAMH OpEMEHeHHE R DasoBREIME
NOHATHEMH KYPCE, 4 B XOOEe MHIAKTHYECKHX MIP H BEIMOIHEHHS OPAKTHYECKNX H NPOSKTHRN IARannf
MOIYHEROT ONRT AKTHEHOH, TROPYECKON MHINBRIYVATRHOH, TPVINOROH B EOINEKTHRHOH TedTENEHOCTH N0
OCMEICICHHK) KTOICBLIN 34049 MAMHEHOTO O0YHeHHE W OCHOBHBIX NOIXONDE B [PHMEHCHHH
MANTHHHOPO O0YHMeHHA I8 CO30AHRAY HHTE/LUTERTYATEHE CHOTEM,

[eam u sagaun kypea aHexkyeerpennmil wHTeIeKkT » B crapmeil mione. Lenuio waydenns
kypea «HcryccTBeHEEI AETEMNEKTY ABAASTCA PAIBHTHE ¥ YHANIHXCH YCTORYHBOre HHTEPECA K OCBOCHHIO
MaHno# ofTacTHINANHE B QopMHEpORAHAE (a30BMK THAKKE 0 HAYES 0 JAHHLN H MAITHANOM ODVUSHHH. a
TAERE OMHEOTOOOPAIHE cep HX IPHMEHEHHE,

Jadaun  Kypca;  PASBMTHE NPEOCTABICHME 0 MHOrooOpasHE Momxon0s B paspaloTe
HCKYCCTBEHHOIC MHTENNEKTA, HX BOIMORHOCTAX H  OrpanHueHHsx; GopMupoBanse 3Hanuil o
COBPEMEHHBIX  NCPCICKTEEHBIX  HANPABMEHHAX H 0 PA3IHYHRN  DOAXGAEX  MOJSIMpORAHHS
HHTETEKTVATBHOR NERTENEHOCTH; 0 HEHPOHHEIX CETAX H PeIDENHH 3a0ad ¢ HX HeNOILIOBAHEEM: O
MANHHHOM COYHeHHH H cepax ero NpHUMEHSHMN, DE3BMIHE ¥ YUAIIMXCH YMeHHE NPOeKTHPOBIHHSE H
PERTHIAMNH MOICTH MAMHHAOTO ofyuenns Ha Python, KOMMYHHKZIHORHRX YMEHKNA B HARKIKOS paboTk

B KOMaRTe, YMEHHHA CaMOCTORTENbHOT PaDOTHE OPranRIanNoHROH KYIETY PE.



LHeaenan aymmropma. Yyammecs 10-11 xraceos ofimeofpasosaTesnex Mko..
Mecto kypea aHoryecTsennnidi marerert s yuefuom nnane. Kype

o MEKYCCTREHEENT MHTENISKT » MOMKET UPOBOIHTECH B KAYECTBE (PakyILTATHRHOND KYpCd HIH
EpyEEs. Bosmosso OTISIbHBIE pASOENEl HIYYATE Ha ypokax dHadopmaraid, nepepaloras
pabodyio HpOrpaMMy IO IToMy yeeDHOMY OpeIMeTy, a 9acTk TeM Wi moaynedt (pazgenon)
BEMOYHTE BO BHEYPOMHYI) AeRTenbHocTs. Hanpemep, YpokH o BTOpoMy MOIYIO (pazieny)
(Anamus namaerx Ba Python) moryr Oeith BOTPOCHB B YPOUHYIO JEATENLHOCTE, eCIH
COXPAHAETCH NPSEMCTRCHHOCTE [IHHMH #3hika nporpamupposasns Python ¢ xypoom no
HCEYCCTREHHOMY HHTEANEKTY JUI4 OCHOBHOH mkonsl, a nepeuit (Hefipocers) n Tpermit
(Mammunoe obyuenne) wmonymo (pasnens)) MOryT OMTL IEPEHECEHE! HA  BHEYPOHHYIO
OeATEARHOCT. B 3aRNCAMOCTH OT BOIMOMHOCTCH OPrAHHZANMH BHEYPOYHAN ICATENBHOCTH
MOEET OCYIIECTBIATLCA M0 PAITHYHEM CHEMaM, B TOM HHCAS HEMOCPEOCTBEHHC B OAHOH
obpazosaTensroll OPraHH3ANAE HIH COBMECTHO C APYTHME 00pPaI0BaTeILHEMHE OpIraHEsAHAME

H/HITH YMPERICHHAMH JOMOTHHTENLROrO obpasoRanny geredl.

IenmocTHRIE OPEEHTH pLI comeprannn kypea «Hexyeoreenneii nETeLIeRTH

TexHONOrUH BCKYCCTREHHOTD HHTEUIEKTA NPOUHO BOMIH B HAINY KHINE B ONEEHIND, YT
C TeYeHHEM BpPEMEHH CTENEHB 3TOr0 NPOHHKHOBCHMA OVIST 1M  YBCMHYHBATHOH.
Henoiesopasue MHTEPHET-IOHCKR, TOMOCOERIX NOMOUDNHKOB, CEpRHCOE  PACTOIHABAHHA
H300paAenni, oRnalii Arp ARIACTCA YACTHRY HameH nosceMccTHON melicTRMTensHOCTH. Janaya
COCTOHT B TOM, ITOOE! MOMOTE YHANIEMYCH 3AHATS [0 OTHOMICHHID K ITHM TCXHOIOIHAM TO3HILED
HE MECCHBHOID NOILI0OBATEN, & ARTHBHOTD TROPIA H CO3MATENN, TOHHMAKNIErD CVTh TEXHATOrR
HCKYCCTRCHHOTO MHICAUICKTA H  COOCOOHOTD COSNARATE CBOHE, OPHTHHATRHEIE pELIEHEHS.
OueREIRG, ITO Yae B fiegaiimenm Gyayines OT TOT0, HACKOMEKD TPAMOTHO BRNYCKHAK MIKOTE
CMOMET KOHCTPYHPOBATE COOCTREHHYH) CPENY HATHH | OpodeccHoHanbnoi MERTEIRHOCTH, B TOM
4HCIE, HHTCTPHPYR B HEE TEXHOMOTHH HCKYCCTHEHHOID HHTEIANeKTa, OyAeT 3aBHCETh €ro
YCOEMHOCTE H EoHKypentocnocobaocTe, [lodToMy CTOMR BOEHO OCBOSHHE TeXHOMOrH
HCKYCCTREHHOTD HHTELIEKTY, X0TH G811 Ha Ga30B0M YPORHE,

Kype «Mcryecrnennsii ETEEKTY OPraHAYHO HHTEIPHPYCTCA C IPCAMCTAMH, KOTOPHE
HIYHATCH YHAMHMHECE CTApmed mKonsl ECTeCTReHHEM 00pa3soM BHIMIRANT HHTCIPAINA C
OHCIHIUTHHAME — npejaderolt  ofnacrm  oMaremamikas n medopsartexas.  Passuree
JOTHYECKON0 H ATTOPHTMHYECKOT? MBIINEHHA, OCYINCCTRAXEMOS HA YPOKAX 10 3THM
JHCIIHIUTHHAM, CHVaHT 2ais9e GopMHpOBRZHAN Opodwoll Oaiel, Ha woTopoll B aaneHeHmewm
MOHOT [POHCXOOHTE CTAHOBIEHHE CHENHATHCTA [0  HCKYCCTBCHHOMY — HHTEMICKTY.



[Laanupyevbie pesyasTarsl 0csoeans yeelaoro Kypea

[penogasanve kypea «HexycoTBCHHEN HETEANEKT » HANPERASHD Ha TOCTHACHRE TpEX
Py pesyIbTaTos - THYHOCTHHX, METATPEIMETHEX W PeIMETHEIX.

1= rpynma: 1.1, dopmupoBamme Y YYAUIEroSd  MHPOBOIIPEHHA,
TMHIHOCTHERE COOTBETCTBYHOMICTO COBPEMEHHOMY VPOBRHKY DASBHTHS HAYKH H
PE3YILTATH O0IIecTRA.

1.2, PopMAPOBAHAE ¥ YUAMIETOCH HHTEPECH K JOCTHHEHHAM HAYKH

H TEXHOIOTHH B 000acTH HEENVCCTREHHOMD HHTERIEKTRL

1.3. DopMHPORIHHE ¥ VYAMETOCH YCTAHOBKH Ha OCMLICISHHOE H
DesomacHoe BIAMMONEACTBHE C TEXHONOTHAMH B YCTpoHCTBAMH,
PCAMHIOBAHALIMH =~ HA& OCHOBE NPHHIHMOOB —HCKYCCTBEHHOTO

HHETEAMERTA.

1.4,  llpwoBperensie ONRTR  TBOPHECKOH  JEATENBHOCTH,

Un“}"ﬂmlﬂ-ﬂﬁﬂﬁ HA HCMONMBEIORANHE COBPEMEHHED HHM}PHHJ,IH{}HHHH

TeKHOMOrHH, B TOM YHCIE HCEYCCTECHHODD HHTEILTEXTA.

1.5, QopuuporaHne ¥ yHaIMerocs YeTAHOBKE HA COTPYIHHYECTRO W
KOMAHINYY) paboty OpH  pOICHHMH — HOCTEOOBATETRCKHX,
mpobIeMHEX B H300peTarelhekuy 3aad.

2-5 rpying; | MosHasaTeastbie Y ¥/1:
METATIPEIMETHEIE
2.1, Ywmenne paborats ¢ wudopManmefl, aHanMIHpORATH W

PE3yNBTATEL
CTPYETYPHPORATE NOIYVICHHLIE 3HANAA H CHHTSINPOBATH HOBHE,

YCTAHARTHEATE NPHYHHAD-CIOSICTECHARME CEASH.

22, ¥Yaieuus oDRACHATE SBISHAE, OPOUECCH, CEAIH H OTHOMICHHA,
BEMBIAEMEIE B XOA¢ NOSHABATCNRHOH W HCCTeI0BATETRCKOMN

JEATENBHOCTH.




23, YueHHe JenaTth BEBOSE HE OCHOBE KPHTHHECKOTD SHATHIA
PAINEIX  TOYEK  APEHMHA, DONTBEPHEIATE MX  coDCTBEHHON
ApTYMEHTAIREH HAH CAMOCTOATENRHE MOMYSEHHBIME TAHHENG,

2.4. YucHAe aRaTHIHPOBATE pefIeKCRPORATS ONLIT HECHEIORAHKE

(TeopeTsecKoro, SMIHPHYECKOTO) HA OCHOBE NPSLIOHKCHHAOM

CHTYALHH, AOCTRBTSHHOH LCTH;

2.5, YMeHEe CTPOHTE PACCYRICHHC Ha OCHOBC CPABHCHHA

OpEenMETOR H ARJEHA.
Peryvaammensie ¥ ¥ 1:

2.5. ¥umeine oOOCHOBHIBATE LENERRIE OPHEHTHPE H NPHOPHTETL]

COBLIRAMH HA HEHHOCTH, YKA3ILIERT H oOOCHORRIBAR IIOTHEY.

2.7. ¥MeHRe NIanRpoEaTh HeoOxoaaMele TeHCTRAS B COOTRETCTRRHN
¢ vuebnolt # noapasaTenEHOl 3amavell B COCTARNATE ANTOPHTM HX

BRIIMTHEHHA.

2.8, Yuense onHchBATE cBoll onmIT, ofopMIas ero 14 nepetadm

JpYTHM THOOAM B BHIOC TEXHOTOTHHE PLIMCHHEA MPEKTHYSCKHY JRIa™

OnpeleIesHHON, BTaCCh.

2.9, Ywmenme pE0HPaTE HI OpedTOEeHHEIX DBAPHAHTOR H

CAMOCTOSTENEHO HCKATh  CPEACTRA/PECYPCHl  ANd  PEHICHHA
ANAMH/NOCTHACHNA UEAIH B XOOF  HCCASOOBATCNbLCKOR

JeATeTRHOCTH.

2.10. ¥Yuenue NpHHEMATE pellenHe B Hrpopoil B yueGroil cHTYaHA

¥ HECTH 38 HErD OTBETCTECHHOCTE.
Kommyangatnsabie ¥ Y1

2.11. Yuenue s3apmMoeiicTEOBATE B KOMaHE, YMEHHEM BCTYIIATE B

OHARDT B BECTH £ro.
2,12 ¥ueune cobmoaaTs HOpMEl myGmrmod pews,

PETIIAMEHT B MOHEOIONE H o JHCEYCCHH B COOTRETCTEHH O

EOMMYHHUEATHEHOH 331341,




2.13. ¥Ywenne onpegenars cBow AefcTEEA B OCHCTBHA NAPTHEPOD

ANg MPORYKTHOHON KOMMYHREAIIRN,

2.14. YueHHe NPHXOIHTE K KOHCEHCYCY B QHCKYCCHH WIH

KOMaHTHOH paboTe.

J-a rpynma.
[lpemaeTnrie

PEIVILTATE

3.1. HmeTs npeicTABNCHHE © COBPEMEHHEX H NEPCTEKTHRHEX
HANPapieHHAN MOJCTHPOBAHHA HETELIEKTYANRHON JSATENBHOCTH |
H 0 PEHYHBIX DOIXOOAX K MOJETHPOBAHHID HHTELIEKTYATRHOH

AETeIhHOCTH.

3.2, ¥Mern OpHBOOHTE NOPHMEDHE PEIICHHS PasTHYMHELX 3agad

& HCOOIEIOBAHHEM HEHPOHHRIX CeTef.
3.3. HueT: npeacTaEnense o HayRe O JARNELX.

3.4, ¥METE BRIMONHATE NEPBMHHEIN aHANTHN3 MaHARX HA Pyvthon c
wcnons3oBaHEeM  Ombamorex  Pandas, Matplotlib, NumPy,
BHIYAIHM3INPOBATE NAHHIC, HCKATh B JAHHEIX 3AKOHOMEPHOCTH,
PEeIIaTE: MPAKTHHECKHE W HCCNEIOBITETECHEE JRIAYH N0 AHATHIY

EHHLIY,

3.5. Hmers npegcrasnenms o MHOTOODDAIHH NOAXOA0R B
paspaloTRE MCKYCCTBEHHOID HHTEIIEKTR, HX BOIMOMHOCTAX H

OTPAHHYEHHEX] O MAIMEHOM 0ByaeHnE 0 cHepax ero TpHMEHEHRA

3.6. ¥ueTe 0DBACHATE PAIHHIY MEHIIY MATHHHBM O0yMcHHEM C

YUMTERCM M 083 vuMTens,

3.7. BeapasTe # (opMYIHpPOBATE 2403TH MAMRHECTO o0yHeHns
IIE PASTHYHBIE cfcp #HHIHH GENOBEKZ H B COOTRETCTEHH C

PEAIBHEIMH MOTPEGHOCTAMA

3.7. Huyers npemcraenesks o HenoodveeHHEX B nepeofyucHHBX
MOJIETAY MANTHHEOTD OOVIEHHS, YMETE BRHMBTATE Npobnedsl mo
KAPAKTEPHBIM  NPHIHEKAM W 3HaTe cnocolm  GopsBur ¢

nepeafydennem ¥ HENOOBYYEHREM MOITeICH.

38, HMsmers npepcramnenns o cymmocTE pafoThl  MOJSTH

JOTHCTHSECKOH PErpecHA H BOOMOEHOCTIN of NPHMCHCHHAE 014

o




EnaccHpHEANEN O0BERTOR; 08 HCNOTR30RAHEN [IEPEREER peIneHEE

B b ST HIEOM ﬁﬁ}"{EH HH.

3.9. ¥aer: coaganat Monemd mHHefinol perpeccHd pa Python ¢

nososio SubmioTer pandas, numpy 1 sklearn

3,10, Vuers npoeKTHPORATE B PEATHI0EREBATE MOJETH MATTHEHOTO

obygerns #2 Python ¢ momomem wHCTpYMeHTOR OROIMOTERH
skleamn




COJNEPKATEJIbHBIA PAZIE

2.1. ¥uebno-TeMaT HYECiKni i

e KoamaecTeo wacon
e 1; Hazpauue pazjeaarems Cities Teopm | [paxma
q Ka
1. | Anaams gannwx Ha Python 25 9 16
1.1. | Hayka o passsm. CTpyRTYPh 18HHIX 1 0.5 0,5
1.2. | Pabora co cimckamy Python 1 0,5 0,5
. | Pabora ¢ TAGNEIaME B N0IPOTORK
13 | o 2 ol = I 0,5 0,5
1.4. | brbmrorexn Python. BuGnmorera Pandas I 0,5 0,5
1.5. | Crpyxrypst nasasiy 8 Pandas 1 0,3 0,5
1.6. | Crpyxrypa Jagusnx Dataframe 1 0.5 0.5
1.7. | Hoctyn x aamnem B cTpyxTypax Pandas I 0,5 0,5
1.8. | PaBoTa c nponyckaMy B GAHHKLX 1 0,5 0,5
1 | ST SRR TS ! 05 | 03
Onepain HaJ (aHALMY,
L10. | ApHdMeTHUSCKRE H TOIHYeckHe 1 0,5 L5
OTHepalHn
1.11. | Crarcriysckre JaHHRE | 0.5 0.5
1.12. | OnucarennHas CTATHCTHEA 2 1 1
L.13, | brbraoTeka BRIVATHIANHK JAHHEX 1 Y 0.5
1.14. | Iloctpoenne rpadHKoB 1 0,5 0,5
.15, | TlocTpocHie THATPAMM | 0,5 0,5
1.16, | HacTpoiira BHemIHEro DEOA JHATPAMNM 1 1
1.17. | bubmmoTexa NumPy 4 1 3
L1E. ll'l.pﬂen‘T aHecasposarne gasanxy, Yacts | |
1.10, ?pnerr aHccnenopanye JaMHEDN. HacTL 1 1
OGo0IICHAL B CHCTEMATHIAIHA
1.20. | oCHOBHEDX NOHATHH TEME . AHATHI 1 1
BARHLIX ¢ Henone3oeaaren Pythony
1.21. | Hroropas konTponsHas pabora 1 1
2. | Mammuuoe obyaenne 16 7 9
2.1. | IToHATHE H BT MAITMHHOTC 00VICHHA 1 0,5 0.5
2.2, | AHATHI H BHIVAIHIANHA JAHHLIX 1 0,5 0,5
2.3. | bADIHOTEKH MAITHHHOND O0YYSHHA 1 0.5 0,5
2.4. | JInActinas perpeccHs 2 1 1
2.5. | Hemaneiinke japHcHMocTH ] (.5 .5
26 Knacenpuranna. Jlormerasecras 4 1 1
perpeccHs

11




27, | Heperss pemennii. Yacm 1 r 1 1
2.8, | Cayualinsi mec 2 1 1
2.9, | KnacTeprsanus 2 1 1
2.10. | Ipoexr. [lpegcTannense npoexta 2 3
3. | Hedipocern 13 2 11
3.1. | Baenenwne & HefipoceTn 1 1
3.2, | KomMosroTepHoe spesne 2 1 1
3.3. | Pabota ¢ dubnnotexodt OpenCV 2 2
34. | lpoext «Pacnossasanne oOpa3oss s 2
3.5 | Hroroesid npoext «PacnosHapanme nume f (3]
HTOI'O 54 18 36

2.1, CopepaHne Kypea
Moavak (paznen) 1. Awanni nanmwx pa Python
Tema 1.1. Hayka o gasusmx. CTpyKTYpel Janukx. Janase, HAYKa O JaHHBX, OTKPMTHIE 1aHHBIC,

HCTOMHHER JAHHBIX, CTPYETYPH JaHHMX (CTEK, MACCHR, 0YEPeIs, XI0-TADnMI).

Tema 1.2, Pabora co cnncxemu Python, CTpyKTvphl JAHHEX, CNHCKH, CNHCOK, TEMEHT CIHCKA,
HHSKC, OTPHIATENLHA HHOCKCATHE.

Tenma 1.3, Pabota ¢ Tabmeniasy W moaroTobka gaEHeE, Cosckw & Python, omepammm man
COHCKAME, OCHOBHBIE MeTomel Ans pabortsl ¢o comckams. Pabota ¢ rabiaMdHeiMA JAHHBMAE,
DyarrE MuE), Mace() 1 cp3gau() B Excel, mowes, oumcTes, npeodpaionasue, Oprairsanis 0
chop Ak,

Tema 1.4. BuGmmoress Python. bmbmmorexa Pandas. [lomck, owscTra, npecOpazoRan#e,
opragusansa 1 cbop gamnwx, Bubnworexa simka nporpasapposannd, Oubmmoressn Python,
orbimoTexa Pandas, aMnopT OHOTHOTER.

Tema 1.5. Crpyxrypsa nawnnax B Pandas. [lowck, ouncrxa, npeobpazosanse, oprannsamss # chap
NAHHEIX, CTPYETYPH IaHHEX B Pandas. CTpyeTypa ganHeix Serics.

Tema 1.6, Crpyxrypa fesses Dataframe, Crpyverypa panuny DataFrame, cloBaph, COHECOK,
dpyurnns read csv, metoan head w tal,

Tema 1.7. locTyn K JanueM B cTpyvkTypax Pandas. DataFrame, dovaxmoes display(), merons loc B
iloc. BLIBOS ZEHHEX M0 METKAM H CPe3aM METOK, HHISKCAM H Cpe3aM HHIeKCOR B Series, Bumon
IAHHBIX [0 ATPHOYTAM, CPC3aM METOK # A0rHyMecEny yoeaosnss B DataFrame

Tesma 1.8, Pafora ¢ nponycxamn 8 nannex, [Tpoctas dunsrpanas, $yHENES query, TOTHIeCKHS
verosna, [pomyekn nanmsx, Metonsl dropna, fillna,

Tema 1.9, Pabora co crpyerypaMe zannwix ¥ Pandas, Hadopmawna o gannsi, setonr info B
describe, gMenOBRE W KATEOPHANREEE MPAIHAKH. ArpermpyioliEe Qyexioms value counts,
unique, nunique, groupby, Meroas min(), max({) n mean(), Obnpeammenne TAdIND ¢ TOMOIIEIQ

METOA METRE, APpaMeTPRE 0N H how.
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Tema 1.10. Onepanun Han gaHARME. ApHdiMeTHYECKHE B BOrHYecikne onepain. Tpocteifie
apHMeTHISCKHE ONEPaTOPE, TOTHYSCKHE ONEPaTOPEl, ONepanen Han crondoamu narabpeiina,
NPECOSTHHCHEN ceprl K Jaradpefiny; dyHKIHH query, str.mateh, str.contain,

Tema 1.11. CraTacruveckne qaynee. Metoa describe, SMeaoBre 1 KATENOPHATEHEIS IOKAZATETH,
MunEManEHOS, MAECHMATEHOS H CPEIHE: apniiMeTHYCCKOS SHAYCHAR, KBADPTHAN H CTRHIAPTHOS
OTKIOHEHHE,

Tema 1.12. Ommcarennuas cratucTekd. Meroonl info, describe, min, max, mean. Ycnosss
hHALTpANEE JAaHHEX, CTATHCTHKA OO KaTEropHANRHLIM mapaMeTpad, (GENLTPAnES NAHHLX,
CTATHCTHYSCKHE METOOLL

Tema 1.13. BrOmHoTexka EHIyanM3auWH JanHeX. BHE3yannsanng JadHeX, JIpedMYyIIEcTsa
JuarpaMy 1 rpadukos. Baas gearpased. brbmaorexn Pandas, Matplotlib, Seaborn 5 noctpoesnne
rpaffHKOR H JHArPaMM ¢ MOMOIIEIO 3THX OR0meoTer, Metom plot, hist, scatter, joinplot, pairplot,
countplot.

Tesma 1.14. MocTpoenns rpaduxos. THIM CPABHCHME H THIL! DHATDAMM, TPABRAR OdOPMIEHHER
aaarpany. Metoarl Grdmmoreks Pandas g1 mactpoiikn eHemmero suja rpaduxos. Metoas
Ontmxoress Matplotlib nns nocrpoenns B RacTpolixy BHeIIHETO BAOA rpadHKOB.

Tema 1.15. [MocTpoenne ararpasd. MeTomet hist @ scatter, NPHEIHOL DOCTPOSHMA CTONGHATEIN
mmarpass, Pyaxmms pivot table, Meton bar 1 ero napamerpal.

Tema 1.16. Hactpoilika sHemuerc BEJa Oarpass. MeTOOR B NapaMeTphl OnS HacTPoREH
BHELINETe BHIA THCTOrPAMM, CTONGUATRIN H TOUSTHEIN THATPEMM,

Tema 1.17. bubnmmorexa NumPy. Bubmmorexa NumPy, macces. Maccus B NumPy,
XAPAKTCPHCTHKH MECCHBOB, HX OTTHYHE OT HIBECTHRIX PaHS: CTPYETYP JAHHEIX, paIMEPHOCTL
MaCCHBA, THII JAHHE, JOCTYO K 3neMenTaM macchea. Pabota ¢ maccusamn NumPy: cospanne,
BRIBOJL HICMECHTOB MACCHES, ONCPAIHH HA MACCHBAMH,

Tema 1.18. Tlpoext «Mecnenonanne NaHHEX». HacTs 1. UcHOBHEE NORATHA TeMu! «Python nna
Data Sciences. Bumonsense npaxreasckoll pafoTel 0o HCCNSTOBAHHIO JaHHEX B Gnoxwore
Jupyter Notebook,

Tema 1.19. lpoext «Hecnegopanue mamnerey. Yacts 2. Ocnopusie nonstey temel «Python s

Data Sciences, Bemomserne # npescHTanny npoesta «HMoeocneaosanme TaHHRDO,

Tema 1.20. OGofmesne B CHCTEMATHIAUMA OCHOBHEIX MOHRTHH TeMEl 4«AHATHY NaHHEN C
ncnonesosanied Pythons. Series, DataFrame, cratdcTiveckde merons, pabota © NumPy.
IToHATHA, H3YHCHHRC B MOIYAC (pazaenc) « AHANTHS qaHHEX HAE Python:s.
Tema 1.21. Hrorosan wommponsdan pafora. OcHOBHEE MORSTHR MOIYIE (paslend) «ABATHE
maHAEK Ha Pythone. Bemonnenne koHTpombHod paboTsL.
Monvan (pazaen) 2. Mammaanoe odvacnne
13



Tema 2.1, Ilomatre B BRAM mammsHOre obydenns. Hexyccreemmmii waTennext. [lomxoxn,
OCHOBAHAEN Ha mpamunax. Mammmmoe obywenme. Heroprs pasearas MU B arpax. Cdepu
NPHMEHERHA MaITHEHOrO ofvuemna. OOyuenne ¢ yumTenes, ofyzense Oez yumrTens. 3agava
perpeccHH, 3amaua knaccHuKamEM, 3anava knacreprzamgud, Ordop JAHHEIN JUT4 MOJETH
MANTHHHOTD ohyIeHnE.

Tema 2.2, ANamns H BEIYATHIANHE JaHHLN, Manpawos ofyvieHHEe ¢ yuHTedeM, MamlHHHOS
ofyuenne Ge3 yunTens, 3a144a PETPEcCHM, 337343 KnaccHHEAINM, 337848 KNACTCPHIAINH,
ErbnroTexn pandas ® matplotlib, yrenne TADNAYHLIX JAHHEIXN, CTATHCTHYCCKHE NOKEIETCIN,
HOOCTPOCHHE THATPAMM.

Tesma 2.3, bubmuoTexs MamuHHOro obyvaerrs, MamuHroe obyyesme ¢ yaurenes | o3 YOuTen,
ero npeHMymiecTra. [locTanosska neny 1 3amaY, aHATHS fanHen, O0yHaoinas ¥ TPeHHpOBOTHAR
BLIDOPKH, 3a7A4a PETPEccHH, 3anada KnaccHbaramun. [ecToBas H TPeHHpOBOYHAS BRIDOpKA.
Mepeotyaerne, AenoolyScENS, ONTHMATRHAS MOISTh, Kpocc-saanmains. budmmorera skleam,
ITAMB] B METOAR NOCTPOCHAR MOACTH MALTRHEOTD obyaenns Ba Python (pasfgenende TaTaceTa HA
TeCTOBLIH H TPEHHPOBOUNEIH, COITAHAE MONSTH, O0VISHES MONEMH, OPOTHOS PE3VILTATE, OUEHKA
ATOPHTMA).

Tema 2.4, Joncinas perpecons. [Toramie mraefnof perpeccn, nenepad QVIKIHAL, THHeHHEOS
YPABHEHHE, TOMOCKEIACTHYHOCTE JAHHLIN. DTANkl COTAHHA MOJENH MAMHHHOTO O0yHCHHA,
nogfop koxpdHIEERTOR THACHHOTO YPasHEHAR.

Tema 2.5, Henmmeéfinnie japucuMocTd. Codfnande, O0vVHeHRS H OINEHKAZ MOJSNMH NHHeHHOH
PErpEcCHH, EMIYANM3auMs fausex #2 Python, Hemmmefiusfl dyvasnnn, rpaduxe dymsasd,
[lonwnoMBaTERGE TpeotpasonaHne THAeTHON perpeccus,

Tema 2.6, Knaccudmxanun. Jlorucruweckas perpecchs. Kiuaccndmxanis, TOMHCTHYECKAR
perpeccHs, OWHeliHnH  knaccadukaTop, rMnepnnockocTh, 0OMHApHEAa®  KNACCRQHKANMA,
MYIETHEIACCORAR  knaccRdmramms.  Jlupelinoe vpamwenme, koshdeoHenTs IHHEHHOTO
YPABHEHHA, PACOONOMEHHE TOUKH OTHOCHTELHO Npanodi, oTeTyn ofnexta. Coszganue, obyuenne
H OUCHES MomenH jgorucTHdcckodl  perpecemn. Matpuma ommbox, MeTpHMER  RadecTRE

MOTHCTHYECKOR PerpeceHi, MOIeTs JOPRCTHYECKON perpeceid Ha Python,
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Tema 2.7, Hepesra pemennit. Yacrs 1. Marpana omnbor, METPHEH KauecTsa TOFHCTHYECKOH
PErPEccHE, MOIETE TOPHCTHIECKDH perpeccHs Ha Python.
Tema 2.8, Coyualinsdf nec. [epero pemennit, atpubyra, sddexrrrnocts paabnenns, riyviaua
AepeRa, HOEH AATOPHTMA CHy4aiHOrD Neca, NPHHIMN MYIPOCTH TONNE, CHy4aiHbd nec s
PEINERHY 3AMA9H KTACCHHARAINE H PErpeceiH.
Tema 2.9. Knacrepuaamus. Mammanoe obygenns Oz yuMTens, KiaccuipHKaliug, KIACTEPAIATHE,
ANTOpHTM k-cpeqHEX, NEHTPOHI, PACCTOARRE MERITY TOMKAMHA.
Tema 2.10. [Mpoewr. Tlpescrasnense npoerra. Mammnnoe oDyueHHe ¢ yOHTEIeM, 3a0a4a
BIACCH(IHEAIINE, METPHEH OIEHEH KAa4eCcTBA KNAcCHHEANNH, 3Tanel pa3zpaloTER MOISIH
MAIMAHAOTD O0VIeHHT, AHANHS JAHHEN, COZTAHAS H o0VHIeHRE MOJETH, 0IcHE P CKTHEHOCTH
padoTH MOJSTI.

Moayan (pasgen) 3. Hefipocern.
Tema 3.1, Beeienne B Hefipocerd, HekyceTeeHHBIA HefpoH, HHOOPMALUHOHMAS MOOETH
HCKVOCTREHHOTO HefipoHa, MesHeRpoHHLE CRAIH, HEFPOHHAY CeTh, CTPYETYDPHRIH MOIXON K
MOJETHPOBAHNK HeflpoHHEX cerell, HeflpoKoMOBIOTED, NEPCENTPOH, MEHETHHECKHN ANTODHTM,
IBOMIHOHHERE MOMMON K MOISTHPOBAHME) HeAPOHHERN ceTell, kxpasnlHonoriieckiEl Tomon K
MOAETHPOBRHHID HefipOHERX ceTell, MONCKY AP KOMITRITED.
Tema 32, KoummoTepHoe IpeRHe. 3aJaTH  KOMORIOTEPHOTO  3PCHHH, TeXHONOTHH

EOMNOLETCPHOTD 3PEHEL, IDAMEHEHHE KOMINENFTERHOID FPEHHA,

Tesma 3.3. Pabora ¢ OmOmHoTexoR OpenCV. PacnosHapapre 00BEKTOH, BHIOHIMEHCHHE

maohpasmennil, Mo yIH OHOTHOTERH.
Tema 34, [Ipoext «Pacoosnapanme oOpasosyr. BeMonHCHHE NparTHHecKoR padoTel Oo
pacnosHasanmio obserros & dnokaoTe Tupyter Notebook.

Tema 3.5. Hrorons#i npoext «Pacnosnapanne mamy, CodJanne OPOSKETa 00 PACIOIHABAHMIG L

0OeHd Ha oCcHOREe OpEICTARTEHHOID HaTAaCETa.
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TemaTuieckoe IIARAPOBARNE € ONPEJETENNEM OCHOBHKLIX BRI0E Yuebmoil nesTensnocTn

Haumenosanue | KpaTroe conepmanme Buap: yaebnoi
TEMBI OJEATENREHOCTH
L Awnanm nannkeix ga Pyvthon
1.1. Hayxa o namuerx, | AAHHBIE, HAYEA O Angrumunecran; AHATH
Crpyxrypsd JOEHHEBIX, OTKPEITRE TPEKTOBOK MOHATHE GHAYKR O
JAaHHBX AAHHEIE, HCTOYHHEN OJaHHLINE] [IOHCE OTBETOR HA
TAHHEIX, CTPVETVDEL Opiies Hile BOMPOCE YHHTERA
JAHHEIX (CTEK, MACCHE
i Konoynusayuonrnas;
o x310-TabmHa
e aH1a) ofieyIeHNE TPARTOBOK MOHATHS
WHAVEA O JaHHBX», OTBETH Ha
BOMPOCE YOWTENH, B TOM YHCNC
npodneMHBIC.
Hpemmuyecxan: pabora B
MHKpOTpYIRax Ha | srane ypoxa
[BEIICTHEHHE IANAHNT HA
ONPOBEPHEHAS HIH aKTHMECKOR
MOATEEAICHNE  OOHOTD M3
TEINRCOH); NOMCEK MPHMEDDE
CAATOB-HETOMHHEKOB DAHHLIK:
pemecHEe TPoONeMERIX Zaanif
FPedhnewctisnas 1amonieade THcTa
pediiexcl B KOHIE YpOKa
1.Z. Pabora oo | CTPYETYPEl Z8HHELY, :E'R'cﬂepmmn: odcymmenHe
cuckamy Python | CUHCEH, CIOHCOK, MEMEHT | JOMAIIHCTD 3ATAHKL H €70 OLEHKE
CIHCKA, HHEEKE, 4
HETHMINECK A, AHATTHY
R obnemuoll  cH HH of
HHJICKCAIIHA b ; i

OPTAHHSATHHE XpaHMcHHAE JSAHHRY
{Ha mpEdepax); HanHCaHWE KOIA
{aran 2 ypoka);

Hpaxmmmieckan; peIUEHHE
MpodeMHBIX IATAHHI;
npexkTEIecKad pabora (aTam 3
¥PoKa)

KovmMynusayuouiad: OTBCTH Ha
BOMPOCH  YVYHTCAS, YY4CTHE B
IPYInoBOM  ODCYBIEHHH IIpPH
BEIIOMHSHIE 3 TAmHA,
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Peghrexcusnan: sanoTHeH e THCTA

pediiekCHH B KOHIE VPOKA
1.3 Pafora cmuckH B Pyvthon, Anamumuyecran: BHATHS
TabmHIAME ONEPALHE HaJ CIOHCKAMH, | NpodaeMHEIX CHTYVANHA, NOHCK
OOAroTOBEA CHOBHBIE METOMM 1IH OTRETOER HA3 Fl'ptrﬁni:m-lbl":
AHHLTX paboTRI CO CITHCKAMH, BONPOCH, BEOIOIHEHHE 3A0AHHN
pabota ¢ TAbAHYHEME HE SHATHI OAHHEN ¢ MOMOIILH
JHHHBIMK, YHEIIHA pyHEIH Excel; BHATHI
wuH(), Mmakc() B cpagaal] | pesyILTETOR BHIMOTHEHMSE
B Excel. momck, ouncTka, | samamAff s Excel
ﬂp&ﬂﬁpmm:z%ﬂp HMpaxmusecran: BRINOMTHEHHE
[ : npaxmiveckofl  pabGoTel | Exesel
JAHHRN
Komsynukayuonman: OTBETE Ha
BOMPOCE  YOMTENH, YYAcTHE B
rpyanogoM  OGCYEIEHHH TpH
BHINMIHCHHHA 3RI8HMH,
Pedirexcusnan: SO0OMHEHHE
THCTa PEqUICKCHE B KONTIE VPOKE
1.4, bufmmoTexs TIOHCK, OUHCTEA, | ANalsmuyeckas TMOHCE OTBETOR
Python, npeofipazopanue, Hi npobneMHER BONPOCEH
BufmioTexa opragpzaums  # cbop | (HanpeMep, NPOBECTH ARATOTHIO
Pandas OAHHELX, tpbaroTexa | GmbamoTera HILIKA
A3EIRA MPTPAMMHDOBAHHA ¢ ODBRMHOA
MpOrPEMMHPOBIEHS, OnbIHOTCROI ), COCTARMEHEA
DHOMHOTERH Python, | nuaEa gelicTeHE N0 HIVIEHHID H
bubnmoTexa Pandas, | ananmm3y SAHHED
HMIOPT GubmmoTer
TIpaxmumeckan: BRIMOTHEHHE
OPAKTHYCCKOH paboTh
Kosmywnunayuonnan: OTBETEL Ha
BONMTPOCE]  YHMTENd, YHAcTHE B
TPYTIHIOROM ohcy#IeHHH
BEIOTHEHHOD JUOMALTHETO
THEAHHA ) i mponeoce
IANAHHI,
Peghaexcusnan: SanoTHeHHS
| macTa peduleKCcHE B KOHLE YPOKa
1.5, Crpyeryps OHCE, OUHeTRR, | Anarumusecsad: ANATHI
AaEAEK & Pandas npendpaioBaHne, BRIIONHEHHEIX JIOMAIIHEY
opragmsama W cOop | sagauufl BROOIHEHAES AAHHE No
JEAHHBIX, CTPVETYDE | CTAHIHAM,
MARHBIX E Pandas,
CIPYKTYPa DaHHEIX Series
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Hpaemusecean.

JATAHHH g
BEITOTHEHHRE TECTA

BRINMOTHEHHE
CTAHIIHAM,

KDHHFWHHEII{HQHHEIE.' OTBETHL HA
BOTIPOCHT  Y4HTENd, YHACTHE B

TPYINOEOM  OOCYRICHHH OpH
BEITIGIHEHEN 18 EHEH.

Peghrercugnaa: JaN0THERBS
NHCTA PEQUICKCHH B KOHIE YPOKa

1.6.

Crpyxrypa
Aanunx Datafram

CTpYKTYpa
DataFrame, CIDBApPE,

EMHEOK, hyRKHa
read_csv, meroast head u
tail

JAHHERIX

Fxcrepmnan!
obcywnenne

PE3YIBTETAM
sagAHAT

MOHCE H
OIITHOOE o
AEITG TH EHTE

Angrummme ey AHATH
EHINOTHCHHEIN NPERTHISCKHY
samannif, moHcE OomMOOK H HX
ofOCHOBANTE, aHAMHY (parMerTa
Ko (sanasme 4),

Ipaxmumecras; BRINIOJIHEHHE
JANAHHA Ha co3laHue obLeKTa
DataFrame ®3 cnoosaps ®u 0
cIHCKA coHckoE (1 3tan ypoka),
BHITIOVTHEHHE SELEHUH Ha
CIATLIBAHNE H BBOT DaHHLK, HATHI
kofma o T (2 H 3 3Tanel ypowa)
Koumpnukayuonias. OTBETH. Ha
BOMOPOCE] YUHTENS, VUSCTHE RO
ihponTATEOH Beceas H
rpyunopoM  oDCYKIEHEE  OpPH
BRITIOTHCHHE 3418HAH.

Pednercusnan: 3JanoTHeHRe
THCTA PeICKCHA B KOHIE YPOKL

Tk

HocTvI K aHHEDA

etpykTypax Panda

DataFrame, dyuxnns
display(), MmeTonsr log B
iloc; BRIBOM JAHHBLX 110
METELM H Cped3aM METOE,
HHAEKCAM B CpesaM
HHIEKCOR B Senes;

BRIBOL JIAHHRED fi T
ATPHOYTAM, CPEIAM MCTOK
M NOrHYECKHM VCIIOBHAM B
DataFrame

Anarumuyeckas NPH BRNTTHCHHA

3aANHE

Iparmuneckdd NPH BLIIOIHEHHH
BCEX SANAHAN (HEIMANIYLILHG H

B MBEPOTPYIITEK), opH
BEITOTHEHEH NPAETHYCEDH |
pahoTEL

KosowgwuvayuonHad, OTBETH HA
BOOPOCK! YHHTENA, YYACTHE BO
HpOHTANEHOM OOPOCE H
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IPYINOBOM ODCYMIOEHMH TpH
BEIMOMHEHHH 3A0aHAH.

Pegutexcuanan: 3anonseHHe
HETA PeICKCHH B KOHIE YPOKa

1.8. | Pafora ¢ | mpocTas s TpaLMS, | ANartumNeckas TPE BENIOTHEHHH
MPONYCHAME s | QyHEIHS quety, | 3ajaHME @ 0H @ OTBETOR  HA
JAHHED MOTHHCCKHE YENOBHA, | mpofieMHME FOMPOCE,

;Eﬁ“;ﬂpna, ETDL Hparemusieccas TP BRIOOTHEHAH
3473HHHA B mapax.
Kostuynunayuonnad; YIacTHE Bo
dpoHTATLHOE Beceae 1o
COCYIRIEHHIO AOMATTHETD
JafaHns  (MOJens Vpora | —
MEPERCPHYTOE 00 ySeHHE).
Peghrexcusnan: JaN0THEHHE
JHCTa pedUIeKCHE B KOHIE YPORa

1.9, Patiora oo | HEQOpMANHS O JAHHEL, Awnarumusecras NpH BREIONTHEHEA
CTPVETYPaMA serorl info 1 describe, NpaAKTHYECKOTD SETAHMA Ha
naHsex B Pandas | IHCIOBRIC W YTCHEC [AHHBEIX B3 Tabmaue

KATCTOPMATEHEC HHBOPMAITHH o HTPOEAX
HpHIHAKH, arperupyiomee | GyThonsHe KIyOOE, B TOM HHCOS
pyurmER: value counts, ¢ npaMeResen Meton describe();
unujue, nunique, groupby | NpH  BRMOTHEHHH 341aHHA Ha
I HCCABAOBAHME  SrPETHPYIOIINY
mean( };o0LeTHHENHE (ymmrmi;
rabmay ¢ moMomske | Jlpacmusecsod: OpH BROOTHEHHH
METO/IA merge, MApAMETPH | 3aJ8Hml, B TOM  4MCIe
on B how CAMOCTOATCIBHEX H
HCCIE0BATEMECKHY
MPAETHYECKHX padoT.
Komanwuvayuonnan: YIacTHE Bo
dporTAILREOR Gecene no
OBCYIRNEHHIO JOMAITHEr(
IMIAHHA  (MOICIR  ypOER  —
nepenepHYTOE 0DyHeHne).
Pedhaexcugnan: JaT0HENHE THCTA
peduiekcn B KOHLE YPOKa

1.10. | Onepaman  mag | OpocTefinmue Anavumueckan: s
TAHHEMH. apHjMeTHIECKHE BRIMONHEHWH 337aHHH H OTBETOB
ApuimeTsveckwe | ONEPaTOPEL,  JOTHYUECKHE | HA YTOVASIOUHE H NPOCICMHELS
n qorEeckHe | ONEPaTOpBl, ONEPALHH HAT | EOMPOCEH YUHTENH mpH
ONCPALHN cron0mamMe  gaTadpeiiva, | BMOONHEHHH — 3agaHHl, OpH

NPHCORIRHCHHH CEPHH K | RRINONHERHH s IAHAT HA |
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matahpeiivy;  dvEEDHE
query, str.match,
str.contain

TMOTHYSCKHE  ONEpalii|  [pu
hHMLTPAIHE JAHHLLL

HPI!IMHHHE{:HEIE.' OfH BRITOIHSHEH

IENAHHHA HA NOBTOPEHNES
APRGMCTHYECKHE H  TIOTHYMCCKEX
oncpatopoe ®  Python; npm
BLIIONHEHEH 3a0anER ¢ HOBOR
nepeMerHOH SUIm; npH
BRINONHEHEH IATAHEKH Hi
JOTHYSCKHE DIESTILH 4
HAHHBIMH.

KoMMyNURGHROHNGA: YIACTHE BO
pporTateaoM obeyragHm,

Peghercusnag: 3anoIHeEHe THCTA
PehISKCHE B KOHIE YPOKA

1.11. | Crerecmmyeckae serog describe, ancnoBkle | Anatumuveckas PR OCBOSHAR
CAHNEE H KETErOPHANEREE | cnocofon BRITHCICHIA
MOKAIATENH; PaITHTHBIX CTATHCTHYCCKRX
MMHHMLTRHOS, nokazaTenefi B 3AKPCIICHHH
MAKCHMANLHOS H CpeJHEe | Uepel BLMOMHEHHE 3aTanufi, npu
apaMeTHYECKOS CPABHEHHH CTATHCTHYCCHEX
IHAYSHHA, KBAPTHOH M | moxaiarensi (Ha npHMepe).
ihic el Hpoxmmeckan NP BROONHEHUH
IanaHHH HA BRIMACICHHE
METHAHLL, CTEHOAPTROTO
OTEIOHEHHA M KBAPTHITH,
KosuyHunayuonHaR, Y9acTHe RO
poaTATLHCM 00CYKIEHHH.
Pednencugtar: IAN0THERHE THCTA
pediekcHy B KOHIE YPOER
1.12, | Onwcarensuas seTofel  info, descnbe, | Awarmunecsar NPH BRIOTHEHHEH
CTATHCTHEA min, max, mean, yeiaosua | satanuft npacreveckoll  pabotnl
(PANETPALHA JAHHEX, HA TIPHMCHEHHE CTATHCTHYCCKHX
CTETHCTHKS o0 | METOOOB, @ TRKEE [pH
KATErOPHATRHEM COCTANICHHH Y ANHA Hi
napaMetpaM, GUOETPALNAR | CHOXHRIE Yenosss UARTpamiy
[JAHHERY, CTATHCTHHOCEHD | RAHHELIX H CTATHCTHHCCHHR
METOIBL METOODE,

Tparamunecvan OpA BRIOOAHEHHK
SaIAHHT,

Kovmynuxwayuonsad: YHACcTHE BO
{hpoOHTATRHOM OOCYRICHI

OpodIEMHBIN CHTYALHH, OTBCTH
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HAa BOONpPOCH, OOCVKIEHHE B

[pyImax.
Pedhnencianan; 3an0MHEHHEE THCTA
pedIeKcEd B KOHIE YPOKA
1.13, | BuGmorexa BHIVATMIAMA  JIAHHEIX, | Asanamuveckas; TPH BHIEIEHHR
BUIVATIIEI A NPEHMYIICCTRA IHATPAMM | IPEHMYIIECTS BHIYATHSAITHH
MAHHBIX H rpadHKos; BHAE | TaMHEEE OO0 WX  Ta0IHYHOTO
anarpany;  GubamoTexn | mpencTaRITEHMA,
Pandas, Matplotlib, i :
Seaborm H  DocTpoenHe e R
NPAKTHSECKHX 2aMaHHA B MANKX
IpaHKOB W [HATpaMM C ;
i e rpymmax (1 3Tan ypoxa); TOpH
BRITIGNHCHEA i'lip-ﬂlﬂ‘l'l"?ﬂl:ﬂ:nﬁ
tbnwoTek, Metoasl plot, paBoTEL (2 aTam ypoka)
hist, scatter, joinplot,
pairplot, countplot. KomMuyHuxayNoHNas, OTBETH HA
BONPOCK YHHTENH, (PpoHTATEHDE
obcynesne H olDCyEKICHAE B
MEAVIBIX TPYTIAX
PeUErcIEHaa: 3ANT0THEHHE THCTA
pedaeKcHN B KOHIE YpPOKA
1.14. | Hocrpoenne THIE CPARHEHHE ® THON | AHerumusecsas TPH BRIHOTHEHHT
rpaginkos JHATPEMM, npaBHia | 3ajaHmil Ha nocTpoeHne rpadrkos
OPOPMICHMA  IHATPAMM; | € [DOMOIIBEY  HHCTPYMEHTOB
METOIE OmbnuoTern | Swbnnorexn Pandas (sman 2
Pandas ams macTpoiixs | ypora) B GrOmaorexm Matplotlib
BHEIIHETD BARA Ipahuros; | (sran 3 vpoka).
g . SO OTeE llpaxmusecsan OpH BHENOTHEHHE
Matplotlib 7R
IAIANHIE HA NOCTPOSHHE TPAEQHEDE
HNOCTPOSHHEA H HacTpolkn
¢ MOMOIBG — HHCTPYMEHTOB
BUECIHEF NEZIA FROfEIROR GuhamoTexn Pandas H
tndaroTexn Matplotlib.
Korsomuxayuonnas: YIacTHE BO
PPORTAILEOM OOCYRICHHN
JOMAMHEro 33JaHHd W [OPaBHT
nocTpoeREd  rpadakos (1 3Tan
YpOKa), BEHIOMHEHHBN IATanui
HA 2 ¥ 3 3TANAX VPOKE.
Pedexcusnan: JAN0MASHAT THCTA
pediiekcHR B KOHIIE YPOKA
1.15. | Iocrpoenne sMeTooeEl  hist ® scatter, | Anarumuveckan; BHITIOJTHEHHE
THEATPAMM OPHHLENEL  ODOCTPOEHHA | Jatanall  HA  NOCTpOEHHE B

| ymxuma

CTOIOUATEIN  THATDAMM,
pivol table,

Matplotlib gearpams; 852 seifop

Z1




METON
HapaMeTpLl

=)

BHAA CTOMDYATON THATPaMMEL N8
JT}?":III]-EH‘ BV THIANHA TAHWRIL
Hpaxmumeckan.; BRITTONHIHKE
3AfANEH 2H  caMOCTOATENRHOR
NPAKTHYCCRORH paboTh Ha
NOCTPOCHHE CTOMOSATRIX
ARArpammM

Koanmayuonnan: OpH
ODCYIKIENHH JOMAIINETD 18 MAHKA
(uenecoofpasHocTs  NOCTPOSHHA
CTOMOYATEIX  JHATpAMM. BHIL
CTOOTATEIX JHATPANDM,
OOCIEAOBETENRHOCTS IIAFOB N0
DOCTPOSHHID CTONOEATRIX
IHArpaMM); 0OpH OTEETAX Ha
YTOUHAKMITHEG BOMPOCH YHHTEIA
Pegrercuandan: 3an0IHEHAE THOTA
pedIeKcHN B KOHIE YPOKA

1.16, | Hactpobixe METOMR H MAPAMETPR! JUTH | AHGIUmILe Cxan; npu
BHEMIHErD  Buoa | HRCTPOMKH BHEINHETD | CAMOCTOATEABHOM HIH B Hapax
JHATPAMM BHIA, THCTOTPEMM, | BRINOTHCHHH NPEKTHYCCKHY

CTOTOYATHIX M TOYEHHBIX | 337aHuél mo  olopMacHHK
THATPEMM THATPAMM.
Tlpaemumecran;
CAMOCTONTENEHAR WIH B Tapax
BEITCIHEHHE HPEKTHYECKHK
3 1anui no  odopMIeHARD
IHATPaMM,
KomMsymuwayuonnan: mpn
ofCYHICHIA JOMAIIHETO 38/IAHHA
{pafoTa B Dapax)
Peghiercusnas: 3aN0MHEHNE THCTA
pedaeKeHH B KOHIE YPOKa

1.17. | Bubmmorexra GuOmHoTEKR NumPy, | Angrumuyeckan; NpH BRUIEISHEH

NumPy (4) WMACCHB; MacCHB B NumPy, | ®  dopMynHpOBREHR  pazmiami
NAPAKTEPHCTHER MERIY MACCHBAMH, CEPHAMH M

MAaCCHBOB, HX OTIHYHE OT

HIRECTHEDY pmme
CTpYRTYp FIHHEL,
PAIMEPHOCTS MACCHES, THT
JIAHHEDL, A0ETYIT K

ANEMEHTAM MACCHEA,

JarappeitMamiy; NPH BLTIIHEHNM
npobReMHEIN — 3@MaHHH.  OpH
BHNIOMHEAHHE 3A0AaHHH HTOTOBOH
EOHTPONBHCA paboTel no TeMe

Brbmmorexs NumPy.

lpaxmriecrkan TP BHNOMTHEHHE
tecta (1 atam 4 vpoka), npH




paboTd ©  MaCCHRAMM
MNumPy: cosnanme, BEEROT
AEMERTOHR MEACCHRR,
OTICPATIHE HAT MACCHBAMHA

BRIMGIHEHAH NPEETHHECKHE
IANARAA HA COIIANHE MACCHBOE B
Python, npe BEINOIHEHNH
KORTPOTEHOH paboThl mo  Teme
Gubnuorera NumPy.

Kosmmynurayuonsa: npH
OOCVEIENHE JOMANTHEND 2a7AHHS
{patoTa E mapax); TIpH
BRIMOMHEHHE ZAMAHME B MATRX
pyunax, 0OpH  Y4acTHH @ B
ODCVKIEHHN, 0pH  OTHETEX HE
BONPOCH. VIHTEAR

Pegexcuarias: 3/O0MHSHHE THCTA
peduIEKCEN B KOHIE YPOKA

1.18- | Ipoexr OcHoBHEE TOBKTHA TEMBL | ANGAMMUYECKAR OPH BEIOTHCHHH
119 | Hecnenosamme «Python nug Data Sciencen | samanmli 00 HCCI2KOBAHEIO
' MaHHEDC:.  HacTh MEHHED (BEOQMHENHE TPOEKTA B
1, Hacrs 2 MATRIX TPYIIAK).
TIpaxmuneckas PR BHNOTHCHAR
NPOeKTa.
FonaspHtranmueaa” pH
ofCcy®IcHHN HOMAIIHETO
BEJBHNE, OpH  BRIIONHEHHH
HPOEKTA B MaALIX IPynax
Pechaercusnan: 3aN0MHEHKE THETA
pediiskcHE B KOHIE YPOEA
1.20. I OfofmenHe H | Series, DataFrame, | Angrumuneckas, npM  CcOLNAHHH
CHCTEMATHIANHNE CTATHCTHYECKHE METOMARL, | CHHKB2HHOE H BHIVAILHOH KapTh
OCHOBHEDL patora c NumPy,; nomstus, | sHanul {obobmenne,
MOHATHE  Tembl | HIVIGHHLIE B Kypes CHCTEMETHIANNA)

HAHATAI J8HHELX
¢
REOOTEIORAH HEM

Python»

WA HATHY TAHHLD)

lpakmuyeckad OPH COZNAHKH
CHHEBERHOR B BEIYANEHOH KapTh
THAHWH.

Kovagrucomuenan. obcykIenne
B XOOC BRMTOMHCHHAE 2AM0aHHA H

MpEe3CHTALIHH PESYIETATOR
paboTLl, OTRETE HE BOTPOCH
Pedinexcushad: 3aN0IHCHHE THOTS
pediIEKCHH B KOHIE VPOKA
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1.21.

Hrororas
IDHI‘FDI[BHEH

OCHOBHBIC TIOHATHE TEMEL
«Pvthon nnx Data Sciences

Anarimusectas TPH BRNOTHEHHN
TeCTA M 33I8HAA  HTOTOROH
KOHTpONBHOH paboThl Ao
HOCIEIOBAHMIY OaTa Coera
HadopManEel 0 maccamupax
Turannxa

liparmyyeckan TPH BEIIONHEHHH
TECTA MO pA3ncay, 3aIaHMs
HTOrOROHA KoaTpOmbHOR paboTuL
Pedhnexcianan: 3aMOTHERRE IHCTA
pediIekcHn & KOHIE ypoKs

MamnuHHoe 0iy1eHHE

2l

IMonamie | 2w
MANHHHOTD
obyueHH

HemyeoTnenmmiii
HHTENNEKT, noaxo,
OCHOBAHHRIH Ha MPABATAN,
MAIIHHHOEe ofyuenne,
HCTOpHA passuTHs HH B
HIpax, chephl NpHMeHe HAS
MAITHHHOTT OOV IEHES,
ofyaeRne ¢ ywareneM,
obyuenne 0Oez yuwrens,
J4784a PErPecCHH, 3AIATa
KnaccupHRAIEN,  3amadd
KNACTEPHIAIHN, oThop
JAHHEDY M08 MOIenH
MANHHHOTO o0yueAHs

Ananumunecras npH
CPERHETENEHOM apaTHe
TOINOI0E: O0VHCHRS ¢ YMHTCIEM
o obysenne OGes yuHTens, NpH
OTBETEY  Ha  BONPOCET M
PPONTATEHOM o0CyIKICHHA
BONPOCOR MO NPEseHTALHA,

fTpaxmuyseckan IPH BEIONHSHHHE
3a7aHE npakTHIecKoH paborel

KoMmynurayuonsas: oTeeThl Ha
BOOpOCHT VUHTEIH, VUACTHE BO
dporTATEAOM OOCYROEHHH IIPH
BEIMIOAHEHHH IATAHAN.

Pﬁﬂlﬂfﬁmﬂﬁﬂ&: 3AMNGIHSHAS INCTa
pediiekcHR B XOHIIC Ypoxa

2.2.

AnaTs
BHIYATFAAINA
AAHHAIX

Mamunnoe obyuenme ¢
VIHTEIEM, MATAHHOE
obvuenne Gea yumrens,
3ATAYA PETPECCHH, 3aTa9E
EnaccuyHKanEn,  3amaua
KIACTCPH 3N,
ombnmoTekn pandes ®
matplotlib, YTEHHE
TAf A HBX JAHHED,
CTATHCTHYCCKHE
MOKARATENH, MOCTPOeNe
HATPEAMM

Angrumureckan;  OpH NOHCKES
OTECTOR HA BOOPOCH B XOJAS
b VR IEHHS ERMOIHEHHOTD
JOMEIIHEr o SAIRHHA, npH
BEIOTHEHHH SANATE

MpAKTHYECKOH padoTel.

Mpaxmuyeckan: npy 05CyEICHHA
BRIMOTHEHANTD IOMAIMNETO
IANAHEA, OpH POHTATRHOM
QIpoce H Becens, npu
BEITOHCHAN SAIAH I
npakTryeckoil padoTsl.

Kosmyrurayuonnat: OTBETH HA
BONPOCH  YHETEMR, VHACTHE BO
GPOHTATEHOM OOCYHIEHHH IIPH
BEIMOMTHCHAN 3A03HHA.




Peghencuiias: JaN0MHEHUE THCTA
pediaercun B KORIE YpoKa

2.3

BriumoTers
MAITHAHOND

O0VICHHA

Mammasaoe oby4eHune <
yaRTeTEM M Oel yUHTENs,
Ero NPEHMYIIIRCTES,
NOCTAHOBER LETH H 33784,
AHATHI JAHHEEX,
obyauOmas H
TPEHHPOROYHAS BHOOPEN,
34NAYA PErPeccHH, 3ajata
KISCCHDHEATIRN, TECTOBAR
H TPEHHPOBOTHAL
BROOpER, nepeolyueHHE,
Heg000VISHERES,
OITHMATEHAT
KPOCC-BRTAAIHS;
oHbIHOTERA sklearn,
ITANK NOCTPOCHHA MOJETH
MAMHHAOID 00YYeHHE Ha
Pyvthon  (train test split,
LogisticRegression,  fit,
predict)

MOZCh,

Anarumuqeckas:  OTBETH  HE
BOMpOChl  (AHATH3 BONPOCOR H
OOHCK  OTRETOR)  (pORTANLHOMN
Gecer; AHATHS rpadHEos
Momenel MamEHHOTO O0VIEHHS
OpPH BEITOTHEHHH HUGAHHR
«IMpofnenmel B obyaeHHEH
MOTCIH,

fpaxmuseckan: NOMCE  OTBETOB
HA BONPOCK poHTRThHOE Secem
H BOMPOCKH YMHTEIA B X0Ie YPOKL

Kommynumaynonnai, yHacTHE BO
(hpoRTATEHOGH Beceme o
MATepHana TpeisIyere YpoKa;

yqacTHe B OOCYEIEHHH NpH
ERINOTHCHHH I TAHHEA i
MHEPOrpYIIne no AHATHIY
rpaduron MAITHHHOTO
OO yHEHHA,

Peguexcusrhan: sanonHEHHER
MHCTA peiICKCHH B KOHIE YPOKa
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2.4,

JEnatinas
PErpeccHs

MOHATHE THHEHHOR
perpeccH, LeneEag
P VHKITHA, mHHefHee
YpaEHEHHE,
MOMOCKEIACTHUHOCTE
JAHHEIX; STANE CO3IAHAT
MOIETH MATTHHHOT
obyHcHA, nogbop
KOMMPHIIHEHTOR
THHERHONO YPABHCHAA

Anarumunectas aHATH3 paboTs
MogeaH THHCAHOH  perpeccHH

{nontop xoadpunmenTon
TRESHHONO YpaBHEHAR &
HECKONLKHME  TIEPEMEHHEIMH);

AFANTH3 337134, DPeACTARNEHHLIX
yunTeneM, BEGOp HI HMX 3answ
PerpeccHH; 3A04HHE HAE AHATHI
rpaduios n ebop B3 HHX TOro,
KOTOpR CODTRETCTRYET MONRNH
MHHeHHOH — perpeccHy;  AHATHI
TOUeHHEX Tpaduxa u  BeBop
cpend  HEx  Rabopa  lAHNEL,
DOIXNOISIIHK I8 PelieHHs
IA0AYH  JIHHEHHOH  perpeccHH;
COUMAHHE MOOSIH  MANHHHOTD
obyuenns Ha Python.

Mpaycpmuneckan; pelleHAe 18789
Ha BM0Op (M3 OpPenCTARIEHHLIX

VUHTETEM TAMAYT) aaaay
perpeccEs, Ha BEOOp Habopa
MANHE {10 rpadHKEM),
MOOXOOAITEY  [s pemeHHs
JENETH  THHEHHOHA  perpeccomn;
pasfop  3AgAYM MAIIMHHOTD
ohVIEHRR

KoMMyWukayuontag, YHacine Bo
fpoRTAABHOM 0OCYEIEHHH
OCHOBHBIX ~ BOMPOCHL  TeMul -
mHACHHAA (YHKIHA H TRHEHHOC
YPABHEHHE, KOTOpEIE yae
HIVIAMHCE B KYPCE MATCMATHEH,
ofcyaeHne 3a0a9 o rpadara.
Peduencusnan: IanonHeRHE THCT
pethiiekcHE & KOHIE ypoxa 1

26



2.5, Henaneiinne Cozmanse, obyuenne | Anarumunecas: CORNAHHE
AAMBACHMOCTH OLEHKE MONSTH THHeHWOH | MoneTH THHeHROHR perpeccHH Ha
PErpeccHi, BHIYATHIAIKA | OCHOBAHEHM mpocTod Talmwos ©
gagpex  Ha  Python; | nenmsivm @ 3APILTATAR
HeMHHEAHEH  DVHKIHRE, | COTPYIHEKOB, HAXOIMIIHXCH Ha
rpadigH e | pRIHMX JOAKHOCTEN; HAITHCAHHE
HOTHHOMHATEHOE KOa.
EPEDE;P az;aa.mi& [lpaemuveckan. pelleHEe 3amad
AHERHES e peee iR Hi COINAHRE MOOeIH THHeHHOH
PErpECcCHH, OTBETH! HA BOOPOCH
YUHTEDR (IOBTOPEHHE MATEpPHATA
MATEMETHKH ); BEINOTHEHAE
IAMAHHA  HE  TOIHHOMHAATEHYID
PeIpeCCHID, HANHCAHME KOI3 Lns
NpeICcKAREAAA IHAYEHHA HOBOH
MOJIENBIO W NOCTPOEHRE TpadKos
HCXOTHEX DAHHEIX H MOTETH,
Komsynurayuonnad. YIacTHE BO
(PPORTATEHOM obcysaeHnn,
OTBETE HA BONPOCH YYHTERR.
Peghiencusnan: 3aM0MHSHAE THCTS
petinekcHE B XOHIE YPOKA
2.6. | Knaccubewanms, | Boaccadmeansms, AHgIumiMeckan; TONCK OTBETOB
NoracTAgeckas TMOTHOTHYECKAS PETPEccHA, | HA  npofneMHEE  BOIMPOCH M
perpecens {2 | THACHHEIA PEHIEHHE 33039, CAMOCTOATENEHOE
ypoka) KaccHQEKATOp, COCTARTEHHE MO IETH
THIEPIIOCKOCTS, TOTHCTHYECKOH perpeccHH  Ima
DuHapuas KHAcCHQHKALNE, | TPEACKEIAHNAY  BEPONTHOCTH B
MY B THEIACCOREA Ommsatimme 10 net mmeMuIecKodH
KNaccHHKALIRS; GomeIHd CEpOLA DO PAITHTHAM
nHHEAHDE YPABHEHWES, | NPHIHAKAM
i i llpaumumecsas; OTBETEL  Ha
naHeHHOTO — YPABHECHHS,
BOTIPOCH, TONDOp OPAMEPOE
pACOOIOMEHEE TOUKH
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OTHOCHTEIBHO — [IPAMOR,
OTCTYN OOLEKTA; CO3TEHNE,
obydcHHE H  ODEHKA
MOOETH  TOVHCTHYSCK0H
PerpeccHn

Matpria OMAGOEK,
METPHEH KAYeCTRa
NorpcTHIecEoi
perpeccus, MO

NOTHETHICCKOH perpecciy
Ha Python

JAAY KTACCHHHKAINM, OTRETH HA
npodIeMHEIE  BONPOCH — OpH
0OBACHEHHH HOBOTD MATEpHANS;
pelIeHHe 347184 HA 3AKPEMIEHHE
HOBOTO METCPHANA IO TeMe;
yuacTe B0 QpoHTANRHOR padoTte
Ha J-¢M ITAOC HEPSCTO YPOKAS
CAMODCTONTENEHOS  COCTARNSHME
MOTETH AOTHCTHSCCROH

perpeccis (ypox 2}

Koruyuurayuonnan; y9acTHE B
ODCYHOCHHH TECTA H OCHORHEN
OOHSTHE  TembBl, OTBSTR  HA
BOTIPOCE! YHHTENH;
Peuexcuman: sanonHeHme
THCTA PEHIEKCHA B KOHIE VPO

2.7, Hepenks Jepero pemneHni, | Axnaiumueckan:
pemennii, Yacts 1 | MIEMEATH DEPEBLER:
i, . rayGuma TIOHCE ﬂmm:ﬁza BOTIPOCE
e WAL YUHTCTA TP YAUEEAH HOROD
ml DHTM, arpmGyy | T QITOPUTME, MOUCK CTBETOB
O — Re— Ha IpabaeMHEE BOTIPOCH H
thopayma Ilernona, PEHICHAC T4
BEPONTHOCTE,  EpHTepill | [Tparmuveccan:
Hxunn
CAMOCTORTEALHAR padoTa ¢
ANTOPHTMOM JEPeEs PCITCHHH
Kommyrmayuonnan:
VHACTHE B0 GpOHTATRHOM
OBCYHICHAH.
Pedurexcusnan: 2aM0IHeHHE
JHCTS PEDIEKCHE B KOHIE YRpOKa
2.8 Comvaafirei nec Jiepeso pemenHl, | Anawwmuveckan;  ppoOHTAIBHAS
ATPHOYTH, pafioTa ¢ yuHTEneM Ha 2 aTame
WP PERTHRHOCTE VpoKa
pasfuenns, rIyGHHE i
MIMECKAR. PEATHIAIMA
=1t an
AEEC N A D cnyaaiHoro neca #a Python ¢
cirygaisor neca,
noMomei Random Forest,
e MYAPOCTE | amerpil Random Forest s
TONNEL, CovYaluef nec ap o u
LA PEIICHHA 3AAYH p—
KARCCHHEAIIHNA w | P
PperpeccHy Fovmynurayuonnan y9acTHe B

rpynnosoli pafiore Ha 1 sTane
YPOKA (OTBCTHL HA BOMPOCE

28




pedhieRcHBHON 3Cce), yHACTHE BO
fpporTaassol pabore Ha 2 sTane
YPOKA.

Pednercusnan: ianonnexns THeTa

pediTeKCHE B KOHIE YPOKS
24 Kracrepmaanms MamMHHee obyuenne Oe3 | Anarumuneckan; PEIISHEES JA0EYH
YUHTENd, EnaccHmMxniia, | KracTepuzaman  JIpaxmuseckan:
KNACTEPHIAIAA, LATOPHTM | PellSHHe IATAYH KIACTEPH3IAINH,
k-cpéammx, NEHTROH, | BRITOIHSHHS NpaKTHYECKOTH
pACCTORHHE MeRIy | paboThL
T FOMMYHUR O UOHNAR!
dpoRTAEAGE OBCYRICHIS JaTa5H
KIACTEPHIAIMH, BHIOTHEHHE
MpAKTHHCCKOH patoTH E
MHKPOTPYIIE; OTBETE Hi
BOITPCED VS TR,
Peghnexcusnad; 3aN0THENHE
THCTE pedekcHd B KOHIE VROKA
2.10. | Hpoexr, MAMAHACE OoDvHeHne ¢ | Anarwmunecsas) TpH paipaboTe
Tpencrasiesmes VIHTETEM, TAMAYE | MOECTH MAIMHHHOTO O0VIeHHS
HpoeKTa KNaccH(HEANNE, METPHEH | 118 pelleHHs nAfaTH
OUEHEH Ka9eCTBa | KIacCH( KRN
knaccHMRALME;  9TANE
plapaBoTk i llpaxrumeckas: TP BHOOTHEHHH
R obyuenns, B KOMEHIE TPOSETA 0 paapaboTe
MOZEMH MAUMHEOTO  ofyHIeHnE
AHATHI JAHHEX, CO3IaHHEe
H OOYYEHNE MOIETH, e PR TES RAEREE
KmaccHg Hcan

ofeHks  HppeKTHBHOCTH
PEBOTEL MOTETH

Komayuukoyuonnas: OTESTE Ha
Bonpochn yautenn (1 stan ypoxa),
OfCYyRIEHAS B KOMAHIS B
MPOIECCE BEMONASHHS MPOSKTA,

Peghnercusinan: 5anonHeHHe
AHCTA pediekcHH B KOHIE YPOKa
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3. Heiipocern.
%1, Boepenme i HCKYCCTECHHBNE Helipon, | Anarumuveckas: AHAMHS
HelpoceTH HHPOPMATHOHEAT OCHOBHEIX DOHATHE 0 DOANOI0E,
MOJENE HCKYCCTREHHOTD | CPaBHMTENhHbI AHATES
HeHpoua, Pa3THMHE MOINOTAN K
MEHHCHPOHHEIE CBAZH, MOAETHPOBIHIK
HeHpOHHAY CETh, HHTELIERTYAnLHOH
CTPVETVPHEIA NOOX00 K ACATENLHOCTH, TOHCE OTRETOR HA
MOETHPORAHRRD opofmeMHERE BONPOCE! VHHTENS
HEHPOHHEX ceTed,
Fosmanmuwayuonnas:
HEHPOKOMIEIOTED,
B ofcyRIeHEe MORATHR OTRETH HE
T — Bm;g:br YHTEIA, B TOM SHCTE
IBOTIOHHOHME B [0TN0] P s
K MOISIHPOBAHHEIO Pegrrexcugnas: 3an0nHeHHC
HeponHBI ceTelt, THETA pefieKcHHE B KOHIIE YPOKa
KBa&IHOHONOTHYECKHA
NOAXO K
MOASITHPOBAHHIO
HeRpOHHBIY ceTedt,
MONCK Y THPHLLH
KOMIIRLIOTEP.
_3? | KoMnrrotepaoe YENOREYECKOe Tpesie, Anarumuneckas: npa
ApeHES RIaceRpHRATIN, CPRRAMTENBHOM AHAMHIS
TMOKATHIAINR, HYHEIHA KOMIBHOTEPHODD
JNETEKTHPOBARNE, IPEHMN; NIPH OTBETAX HA BONPOCE
CCTMCHTAIMA, H (ppoHTaTLE0M ofcyRIe AR
eREpTOUHEI GRIBTP BONPOCOR N0 OPe3eHTAIHE.
Ipaemuse ot P
BEITOTHCHHHA 3ATaHWH
TpakTHYCCKOH patoTsl.
KOMMYNURIHONHAR: OTRETE HA
BOTIPMERE YHTEN, YHACTHE BO
HpoUTATEROM O0CVRKIEHHH IPH
BEIIOTHEHHH 3880,
Pedbrencugnad: 3N0IHEHAE THCTL
PehICKCHE B KOHIE VPORA
T PaboTa ¢ pafoTa co CTPYRTYDaMH Anarummeckas: NP HIYIERHH
GuimnoTexo DNAHHBLIX, BATOHIMEHEHNS | MOKVMCHTRIIHN H OPHMEPOR
OpenCV Hao0pameHHi, NPOrpPaMM
pacmosHaBaENE oOpasos, | [fpaxmimeckas: opy pabaTe ¢
pafoTa ¢ BHIEO METOIAMH B PYHEIHR
Oudmmorexd OpenCy
Konowynuwamusnan: obCys1eHRe
B X07e pastopa npHMEpos
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3.4 IMpoext KTaccHBHEAITHL Angrumumecras, IpH WIVIeRRR

«Pacnosnasanie o LEeKTOB, NOKUTHIAIHA NOEYMEHTAIHH
DOpeaoBs Ha H3oOpameHin, Hpaxmuseckas: TPH COAIAHAR
CeTMEeHTAlHA Ha HpOrpamMbl
H300pameHHHA Kosmuynunamussan: obCysenne
B XOE BENTOTHERH 38, Al
3.5, Hrorosmifl npockT | DOHATHE HIVHEHHLE B Anarumudeckas: npR
ﬁuﬂjﬂﬂﬂmﬂﬂﬂﬂ Kypee BEMOTHEHHH 34J8HIA HTOMOBOIO

OpOEKTa HA PACHOIHABAHHE JIHIL
Mpamumeckan, TPH CO3TAHEE
OPOrPasME] 110 PECTIOIHARAHHED
THI,

2.3 MopMbl ATTCCTAIHA

Bee pasmens! OpeAnofarmoT BEMONHeHHe H 3amETy npoexTon. [lpoexTni no ceoed
JHIAKTHYECKOE CVIDHOCTH HaneneHsl Ha dopuupopadre coocofHocTell, TOIBOMAIOIIHX
apipexTHERC DeHcTROBATE B peansHoll mA3neHHol caTvanmn. Obnamas HMHE, YHaIIHECHE MOTYT
ANANTHPOBSTECH K HIMEHAIONIHMCH YCIOBHAM, ODHEHTHPOBATHCH B PAsHOOODEIHLIY CHTYALNAX,
PaboTETE B KOMAHIE.

[lpn paGoTe HaT NPOEKTOM NOARNASTCH HCKTIOTHTENLHAS BOSMOEHOCTE hOpPMHPOBAKAR ¥
YUAMAXCS KOMMETEHTHOCTH Pa3peicHHs NpodneM (NOCKOTRKY O0SZaTENRHEIM  VOIOBRHEM
PEATMIANMH METOOR NPOSKTOR B KOS FRIACTCS pelleHne YIamAMcd coDCTREHHEX npobmes
CPEOCTBAMH TPOEKTA), & TAKKE OCBOEHHE COOCODON JEATENLHOCTH, COCTABANOIINX
KOMMYHHEATHEHYIO H BERGOpMaIHOHEYI0 KoMnercHTHoCTH. Ha yroyGnemson ypomHe Kypos
OpeayCMOTPERE! TIPOEKTHER paloTs Ha Tembl «Pemenne sanayn wnaccaduxanmmy, «OcHoBn
MAmUHEOTO ofyeeHHsy, «KracTepHIaRA JaHHLXS, «COaJaHHe MHOTOCHOHHON HEHpOCETHH.
Temnl npoekTor MOryT OBITE YTOUHEHE! B YCMOTPEHHE YIHTCOA H B 3ABHCHMOCTH OT HHTEPECOn
YHEHHEOR.

[TpoEKRTE ABAAIOTCH MEFNPEIMETHRIME, B OTIHTHE (T MOHONPOEKTOE, SACTHYHO
BRIMIOIHAKTCA BO BHCYPOMHOS BPEMA W NMOA PYROBOACTBOM HECKONBKHX CINCUHAIHCTOR B
PAITHYHEIX ODRACTEX SHAEHHA. TaxkHe DpoekTsl Tpe0yiT oueHR  KBATH(HLHpORAHHOMN
KOOPIRHALNNA €0 CTOPOHS! COEIHANHCTOR H CNaXeHHOH paloTel MHOTHMX TBOPYECKHX [PYIIL
MemnpeIMeTHEE NPOEKTH MOTYT DBTE KAk ReDONBIINME, S0TPATHBAICITHME TBA-TPH NPEIMETA,
TAK M HANPARTSHHEDME HA DPEIIENHE JOCTATOMHO CAOMHL npodnes, Tpebyrommx

cofepaaTenkHOl HHTETpAlHHE MHOTHX 001acTeil 3HAHNR.
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2.4. Kanenpapnwii yaehubiil rpadus
Hauano - 12.02.2024 rona

Crcorrmanme - 21,02,2024 roga.

Hagano zanstult ve panee §.30 yacos yrpa, oxonqanme - ge mozames 19.00 qacos.

IMpoagorkuTen=mocTE 3aHATHE - 40 MEBEYT,

Memny sansTRamu 00E3aTeNBHO OPrAHAIYETCH NEPEPRIB JUIHTENBHOCTRIO 10 MuIHYT.

Ton Jlara mavana Jara KomsmecTeo | Kommuectso | Kommecteo Powiu anaTihl
ofyueHR IAEATIE BROHSANME i L : 243 IHEE Hacom
ZEHATHIL HETEN. :
2024 12022024 | 21.02.2024 2 9 54 6 aRageMHAIECKHY
93008 B JeHb
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OPIAHM3AIIHOHHBIN PA3IEN

3.1 OpranssaunoHEA0-TEFArOrH9ECKHE VEIORNE PEATHIEINT KYPCa

OceoeHne Beex TeM Kypea NpeInonaracT OPraHusaliio GpoHTATLHOH H IPYINoBoR
pabore yvuammxcs. [lpewmyriecTeeHHO QpoHTaTsHAR PabOTA PEANH3YETCH: HA TEPBOM ITANE
VPOKA — 9TaNe NPOREpH BRIMONHCHHE NOMAIIHCTO IA0AHNS H SRTVATHIAINHE JHAHNE, 4 TAXme Ha
ITANe AKpPEnneHHs 3Hammf. [pynnosax pabora OPrasMsyeTcs NPEHMYIMICCTBCHHO Ha ITane
JAKPENIEHRd INAHAR NpH PEMEHHH 3ATAHKA, B OTICIBHMX COyYafX — Ha ITANC OPOBSPEH
BLIIOIHERHS JOMANTHETO JAMAHAA H AKTYATHIAUNE 3nasmit, Meroant npobneMuo-passHBaOmers
oDYYEHHA HCHONEIYHITCH HA STANE WIOHEHHA HOBOT0 COIEPIKHHES 10 TEME B er0 3aHpeIUIeHHE
uepes CHCTeMY MpolNeMuLX BONPOCOE M0 TeMe, AOIOIHHTEILHEX YTOTHRIOMNX TpobIeMHbX
BOMPOCOB H BEIIOMHEHHE OPOONEMHEN 3adaHufl. JIOToTHATENRHEIM METOMHYSCKHM MTOINOI0M
ARMHETCH HCMONEIOEAHKE MOJETH «NepeRepHyToe o0yVIeREnRes, KOTI2 YHallHecs CaMOCTORTELHD
M3YHAT TCOPCTHHCCKHH MATEPHAT JOMA, 8 HA YPOKe OpoXoawT ero obcymoeEne 8 Gopsare
fpouTansRol Gecelkl H JAKPLONCHAS SCPe3 PEIICHES 387184 B MEEpOrpynnax (1o 4-5 uenopex).
[lpr oprapsaiy YpoKR 110 MOAEAH GIEPEECPHYTOE 0DYHEHHED PEKOMEH/IYETCH NPOBOINTE
TAKHE YPOKA JBYM VOHTETSM, 9T0 THATHTENEHO MOBRICHT MpPeKTHRHOCTE YpoEa, ocofeHHO B
gacTin obcymaeHns yuelHOTO MaTepHAIs, CAMOCTOATENLHD OCBOSHHOTO VYAIMMHCE A0M3 ©
OOMOIOEK BEAeOVpokoR. Pekomengyercs, 9rofkl B ofcysaeHdH NpHEATH YH9ACTHE BCe
VIAIHESCA.

[Tpn pORTANEHOM BRIMIOIHECHAN 3ATaHAR YUHTCIR PCKOMSHAYETCR BRIMOIHATE 38 aHHE
MAPATICTRHD © VYANIMMHECH, KOMMEHTHDYA KAMCIBIE ID&r, DEMOHCTPHpPYS CBOA 3Kpan depes
NpoekTOp M O0CYEIEM BROONHEHHE 3ANAHHE € YHAIWMHCH HOCPEdCTBOM  VTOUHSIOMNIHX
BOTIPOCOR.

B moHne KamIoro YpoKs NPOEOANTCA 00A3aTEIRHAR pediekcHa.

Hughapmayuonnoe ofecneqenue. B yae0HO-METOIHISCKHE KOMILTSKT BEXOLAT CIEIYHOMNE

METONHYECKHE H }"IEEHIE.IIE MATENHATRL

o Ilporpamma kvpea eMexyceTrernoro naTenmnert: (GasoBkil) mma
crapmedi mroas (10-11 knaccsr).

» MeToopRcckne peROMEHIAIHK TR Y4HTENNE.
s [InauL-cHeRapHl YPOKOE.
» (ONOpHEE NPe3cHTAHA.

o  MarepHainl § nporpaMMe, CoaSRRaIiHe JATAHAY A1 DPAKTHTeCKON B
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CAMOCTOATENBHOR paboThl 0Oy Ia0IHNC.

« Pannarowseil Matepuan i cCRUTKH Ha HeoGXOmHMEE NPHIICHCHHA I8 TPEKTHICKHEX

padoT, PAIMEIEHHEE B ILTAHAX-CLEHAPHIX YPOKOR.

Jlne peannzameH KYPCd HA OCHOBE MPOrPEMME! HeoOXOTHMO HATEIHE CHETVERIITHY

MEXHEMECKEK CREOCHTE:

* KOMIEIOTEpHOE padodes MecTe YIHTEIR, nogkmodernoe k cetn Harepuer (Wi-

Finnm mo xaGemo),

. npoekinoHEoe  oDopynoRaHRE

JA0CKEA

[IPETEHTAIIAT;

HIH HHETEPEETHRHAN

BOAMOHHOCTRHOICMOHCTRALHH

* ROMIEHOTEPEL HIH HOYTOVEY, PACTON0ECHHLIE B KOMILIOTEPHOM KIACCE, Tie

KEIEEyyeHHK pafoTaeT ¢ verpolicTeoM MHOD HEIRRHIYANLHEO, M50 B napax;

» KOMITEIOTEPL HIH HOYVTOVEM KaK YHSIEXCA, TAK B YMHETend JOTKHL OLITE Ha

QIEPATHORHERN cHeTeMax Windows M acs;

" THNOROE

OPOrPasMMITGEe obecregeHHe, NPHMSHECMOE

ofmeolpasoBaTeIBHFNMHOPTAHN3AIHAMA;
= HHTCrPHpOBAHHAA cpena paipaboren ([DE) nnx saska nporpaMauposasus Python;
» Jupyter Notebooks — cpena paspalotin, s sanyexa Gailios B3 MATEPHANOS

YMEKe oMnbioTepa HiaH B3 o0nauHoro XpaHiAinE.

Texnnweckne Tpefosanns k MO

[E s aoyTéyE Ae fase OC Windows, Maclks

Crcrempne Tpefozannn Windows

CHerempre Tpefosarns MacOS

Onzpansossas cuctema Windows 7 i awiue

[pooeccop Intel® Core Doo anw asanormsnwl o
wacToradt 1,5 TTo wore esnme

24 TH onepaTasr0H MaMaTH [LU1S CHETEM [0
ynpasaewaes 3264-Gnraod Windows

Cmepaunoasag creraug MacOS 20 10,10 wan
EhITOE

Mpaugccop Intel® Core Do wis aRANOTHTHEE
qacTorod 1,5 Ty wrn nenme

1,5 I'b omepatiescd mamaTy - [poueccop [ntedi®
Core Duo s asanorsv il ¢ yactorod 1,5 [T
FLOH ERI1OE

L5 I'E oncparuerol namaTy
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# Paapeorense sxpans 1024x 768 uan Gonsme
#® Hameame HHTepHeT-coe JHHEEHHT

(¢ Heolxoameo wcroTsIoeats aKTYANEHEE BEPCHN OLHOID w3 cnegymmnx Gpaysepos: Edge, Chrome,
Safari, Firefox, Opera
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