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[lpe3eHTaUuUSA

O6paboTKa OLMBOK W CKKYeHWA B Python — aTo dyHAamMeHTanbHas 4acTb
NporpamMMMpPOBaHYIs, NO3BOMSOLLAsA Pa3paboTUMKaM CrpaBASTLCS C HEOXKMAAHHBIMN
CUTYaLWSIMU 1 CEOSIMM, KOTOPbIe MOTYT BO3HUKHYTb BO BPEMSI BbIMOHEHWS MPOrPaMMBbl.
STV UHCTPYMEHTbI MPEAOCTABAAT NOAPOGHYH MHDOPMALIMKO O BOSHUKAHOLLMX COOSIX,
OMNpeaenss Nx TUMONOTUKO 1 TO MECTO B KOfIe, A€ OHW NPOM30LLKW. Tak NporpaMMucTam
6yneT nerde ycTpaHsaTb Npodaembl. B cesiav ¢ aTum TECH paspaboTtan nporpammy,
KoTopasi NpeioCTaBUT NepefjoBble MHCTPYMEHTbI 18 (hOPMUPOBAHMS MHANBUIYANbHBIX
UCKITFOYeHWIA. 11 Bce 3TO MO YA06HOM OHNaH-MeToaNKe, YTOBbl CTYAEHTbI MOTIN
COBMelLaTh y4eby CO CBOVIMM OCTaNbHbIMV 06A3aHHOCTAMM.




MpesexTauusa | 05 tec/:

Bbl ocBOUTE Cambie nepeoBble MHCTPYMEHTbI
WHTErPMPOBaHHOW paspaboTKu A/1s

sl 0bJ1eryeHnss HarnmcaHmsi Koga C NoMoLLbH
STOU KOMIIIeKCHOM rnporpammel TECH"



tecn 06| MNpesenTauus

KomMnaHum Bce 60/blie NPU3HAKT BAaXKHOCTb MPUHATUA NMPOAYMAaHHbIX PELLEHW Ha
OCHOBE aHann3a flaHHbIX. B 3ToM cMblcnie 06paboTka faHHbIX 1 60bLWMX AaHHbIX

Ha Python — 9T0 LEHHbIM MHCTPYMEHT AN1A aHanmsa MHbopMaLmn 1 N3BiedeHns
3HaYMMOI BbIrofbl MOAAEPXKMBAOLLIENA CTPATErMYecKme pelleHuns. Kpome Toro, aTu
MHCTPYMEHTbI MOMOratoT OpraHn3aumnsaM BbigBAATb Hea(HEKTUBHOCTb B CBOEN
[esiTeNbHOCTY, YTO BEAET K ONTUMMU3aLIMM U SKOHOMMM PECYPCOB. B COOTBETCTBIM

C 3TVM, [JaHHble PECYPCbI BbISB/AOT 3aKOHOMEPHOCTU, TEHAEHLIMM U B3aMOCBA3MY,
KOTOpble HeOUEBWAHbI Ha NEPBbIA B3MsA. 3TO MOXKET Cnoco6CTBOBaTb MHHOBALMAM U
OTKPbITUSIM B CaMbIX PasHblx 061acTAX, OT MeAMLMHBI A0 Hay4YHbIX MCCNeN0BaHMIA.

OcosHaBad BCO BaXKHOCTb 3TOr0 BOnpoca, TECH 3anyckaeT HOBaTOPCKYHO Mporpammy,
KOTOpasi MO3BOSUT YrybUTbCs B HACTPOWKY Cpeabl Pa3paboTKy ¢ MoMoLLbto Python.

B y4e6HOI mporpaMmmMe Bbl yriyouUTeCh B yrpaBieHne NOTOKamu, MprHUMast BO
BHVIMaHMe YCNOBHble yrpaBAgtoLLve CTPYKTYPbI. B TO e BpeMa B y4eOHOM nnaHe
6yayT NpoaHanM3nMpoBaHbl GYHKLMN 1 MOAYIbHOCTb 3TOrO 13blKa NPOrpaMMMpPOBaHUS,
OCHOBaHHble Ha NapamMeTpax, apryMeHTax 1 BO3BpaTHbIX 3Ha4eHusX. B xone obyyeHns
CTYAEHTbI TakXXe 03HAaKOMATCH C OCHOBHbIMM PeCypCcamu ANt aHanuaa faHHbIX,
BKtOYasA MHCTPYMeHTbI IPython 1 Jupyter Notebooks. YuebHble MaTepuranbl Takke
6yayT CTUMYNMPOBaTL CTYAEHTOB K CO3AaHWIO MHHOBALMOHHbIX PELLEHNIA, YTOObI
npeycneTb B NT-MHAYCTPUN, KOTOPasd NPefoCTaBNSET MHOXECTBO BO3MOXXHOCTEWN.

CnepayeT OTMETUTb, YTO ANS 06yYeHNS Y CTYAEHTOB B PACnOpsKeHNM OyaeT

100% oHnaH-nnathopma, pasnnyHble MynbTUMeaniHbIE pecypchbl (Takune Kak
MHTEPAKTUBHbIE KOHCMEKTbI, TEeMaTUYeCKMe MCCneaoBaHms, MHborpabukm n T.4.).
Kpome Toro, metogonorus Relearning ot TECH 6yneT cnocob6cTBOBaTb pa3BUTHIO
HaBbIKOB 1 OCBOEHMIO CIIOXHbIX KOHLIEMNLMI 60nee 6bICTPbIM, 3PMEKTUBHBLIM U
TMOKMM CNOCOB0OM. M BCe aTo Hnarogaps YHMBEPCUTETCKOM NPOrpaMme, KoTopas He
npMBsi3aHa K >XeCTKOMY pacimCcaHuto, Tak YTo KaXkabli CTYAeHT MOXET BblbMpaTh,
Korfa v rage emy NpoxoauTb 06yYeHne No 3TOMyY Kypcy.

[laHHbI YHUBEPCUTETCKUIA KYpC B 0651acTh 06paboTKM AaHHbIX U 60/bLUMX JaHHbIX
Ha Python coaep>xuT camyto MosHyH 1 COBPeMeHHYHo 06pa3oBaTesibHYy NPOorpammy
Ha pblHKe. OCHOBHbIMM OCOBEHHOCTAMM 0BYUeHUsT ABNSAIOTCS:

+ M3y4yeHne NpakTUYecKmx KercoB, MPeACTaB/eHHbIX SKCNepTamu B 06/1aCTy
pa3paboTku Ha Python

+ HarnsigHoe, cxeMaTUYHOE W UCKIFOUMTENBHO NPaKTUYecKoe CofepyKaHme Kypca
NPeAoCTaBNAET TEOPETUYECKYHO 1 MPAKTUYECKYHO MHAOPMALIO MO TEM AUCUMMANHAM,
KOTOPble HEOOXOANMDI [1/19 OCYLLECTBAEHUA NPOhECCMOHANBbHOM AeATENBHOCTY

M HpaKTVIL-IECKI/Ie yrnpaXKHeHNA 4119 CaMOOLEHKN, KOHTPOJ1A U NOBbILLEHNA yCNEBAEMOCTH
+ Ocoboe BHVYMaHMe yaendaeTca MHHOBALUMOHHbIM METOA00IMNAM

+ TeopeTnyeckye 3aHATASA, BOMPOChI SKCrepTam, AUCKYCCUOHHbIE GOPYMbI M0
CMOPHbIM TEMaM 1 CaMOCTOATeNIbHas paboTa

+ Y4ebHble MaTepuanbl Kypca JOCTYMHbI C 0600 CTaLMOHAPHOro U MOBUIBHOTO
YCTPOWCTBA C BbIXOAOM B MHTEPHET

brarofapsi peBOIFOLMOHHON METOLOJION M
Relearning BbI 0riTuMarsibHO yCBOMUTE

BCE 3HaHWSsl, YTObObI yCrELIHO JOCTMUYb
pEe3yNbTaToB, K KOTOPbIM Bbl CTPEMUTECH"



Bbi nzyunte Jupyter Notebooks,
YTObbI 3arpy»athb, 04MLLaTh,
1ccrefoBaTh M aHaIM3npoBaTh
JlaHHble B MIHTEPAKTUBHOM PEXUME'

1

B npenogaBaTenbCKuii COCTaB MPOrpamMmMbl BXOAAT NpodeccroHarb! B JaHHOM
061aCTH, KOTOpPble MPUBHOCAT B 06YYeHME CBOM OBLIMPHbIN OMbIT, @ TaKXe
NpV3HaHHble CNELMannCTbl N3 BeAyLLUMX COOBLLUECTB M MPECTUNHBIX YHUBEPCUTETOB.

MynbTUMeaMMHOE Colep>KaHne NporpaMmMbl, pa3paboTaHHOE C UCMOSb30BaHEM
HOBENLLNX 06pa3oBaTebHbIX TEXHOOMMIA, MO3BOMUT CTYAEHTY NMPOXOANTb
06yYeHuMe C Y4ETOM KOHTEKCTa U CUTYaLIUK, T.e. B CUMYIMPOBAHHOW Cpeje,
obecneyrBatoLLet UMMEPCYIBHbIY y4ebHbI NpoLEece, 3anporpaMMUpPOBaHHbIN Ha
0by4eHwe B peasibHbIX CUTYyaLMAX.

CTpyKTypa 9Tol NporpaMMbl OCHOBaHa Ha NPoGAeMHO-OPUEHTUPOBAHHOM OBYYeHIy,
C NMOMOLLIbHO KOTOPOrO CTYAEHT AOMKEH MOMbITaTbCA Pa3peLllnTb pasnyHble CUTyaLum
13 NpodeccroHanbHOM NPaKTVKK, BO3HUKAIOLINE B TeYeHMe y4eGHOro Kypca. B aTom
CTYAEHTaM NMOMOXET MHHOBALMOHHAs MHTEPaKTVBHas BUAEOCHCTEMA, CO3aHHas
MPU3HAHHbIMY CrieLanucTamm.

Mpesentauns | 07 tecn

Bbi 6ynete npumeHsTb Hanbosee

9P PEKTUBHbBIE CTPATEr MM TECTUPOBAHMS
W OT/1a4KW, YTOBbI rapaHTMPOBaTh, YTO
MPUIOXKEHNST PabOTarOT MPaBUIbHO M HE
cogepxkat OLLMOOK.

Bbl focTurHeTe noctaBieHHbIX
Lenen 6narofaps AMAaKTUYECKUM
UMHCTpyMeHTaM TECH, Bktovas
MOSICHUTE/IbHbIE BUAEOPOJINKA U
WHTEPAaKTVBHbIE KOHCIEKTHI.
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Llenw

Bnarofgapst aToMy YHMBEPCUTETCKOMY KYPCY CTY[EHTbI CMOrYT ahhekTUBHO paboTaTb
C CaMbIMW COBPEMEHHbIMU UHCTPYMEHTAMK ANA aHanmnaa AaHHbIX Ha Phyton. MosTtomy
npodeccunoHanbl 6yayT NCMNONb30BaTb CaMble akTyanbHble BUBNNOTEKM U periMBOPKM
[1st 06paboTKM 9TOM MHbOpMaLMK. Kpome Toro, CTyAeHTbl pa3paboTatoT TEXHUKM
ynpaBneHust noTokamm 1 ahdeKTYBHOro NOBTOPHOMO MCMOb30BaHNA Koaa. [MomMnmo
3TOro, CTYAEHTbI ByAYT pasBmnBaTh Nyylline NpaKkTUKM NPOrpaMmMUpoBaHns 1 paboTbl ¢
OLIMBKAMM C MOMOLLbHO CTPaTEruii TECTUPOBAHNUS 1 OTNAAKM.



Lemn |09 tecC’.

[MonHas v nepesosas nporpamma,
KoTOpas no3BoMT BaM
NpPOrpeccMpoBaTh, He BbIXoAs M3 JoMa'
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O6Lme uenu

+ O6pecTun BceobbeMtoLLEee NoHMMaHe Python
+ 06y4nTbCA NPOABKHYTOM PaBOTE C AaHHBIMM ¥ TUMaMK Ha Python
+ [pUMEHATD NMPUHLMMbI 06 EKTHO-OPUEHTUPOBAHHOMO NPorpammMipoaris (O0M) Ha Python

+ 3aKpenuTb UCNOMb30BaHME NyYLINX NPAKTUK U COBPEMEHHbIX METOAONOM I B
paspaboTke NPOrpaMMHOro 06ecneyeHNs

+ YrnybuTbcs B KOMMEKCHOE 06yYeHe B 0611acTV MOBUILHONM 1 Be6-pa3paboTku Ha Python

+ WHTerpuposatb npuHumnbl UI/UX B paspaboTKy NporpaMMHOro obecnedeHus = v e Lt b

+ OCBOWTb HAaCTPOMKY 1 MCNONb30BaHNE MHCTPYMEHTOB M Cpef Pa3paboTKM JaHHbIX

+ Mccnenosath MCMNONb30BaHKe CTPYKTYP AaHHbIX M GYHKLWIA Ha Python

+ 06yunTbCH NepejoBbIM MeTOAaM BU3yanusaLmm AaHHbIx ¢ NomoLLbio Matplotlib

M Ha}NVITbCﬂ CTpaTtermaMm onTnMmn3aunmn npon3BoanTENIbHOCTU N XPaHEHNA AaHHbIX

yEster keywords or paste.vid &




Lenn | 11 tech_

@7 KoHKpeTHble uenu

+ YnpaBnaTb MeTofaMm 1 GYHKLMAMI KOHTPONS NOTOKa Npy 06paboTKe aHHbIX

+ OCBOWTb NyylUMe NPAKTUKM NPOrpaMmMMpoBaHmns 1 06paboTKy OLIMOOK Ha Python

[lpovignTe aTy akaeMUYecKyro
rporpaMmy, He BbIXoAs U3 JoMa
Wn B JIO6OM yJ06HOM [i/15 Bac
MecTe, 61arofaps yaobHoOMYy
100% oHnanH-gpopmaty”
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PyKoBOoACTBO Kypca

[1nst Toro YTo6bl NOAAEPXKMBATL KAUECTBO 0OPA30BaHUS, XapakTEPHOE AN
YHMBEPCUTETCKINX Nporpamm, B TECH paboTaeT nepBOKNacCHbI NpenogaBaTenbCKumit
COCTaB. 3TM NpodeccroHanbl UMeroT 60MbLLON ONbIT paboTbl B o6nactn UT, roe

OHW 06ecnevmBan MHHOBALIMOHHbIMI PELLEHNAMMN aBTOPUTETHbIE OpraHm3aLnm.
Oco3HaBast HE06XOAMMOCTb COBEPLUEHCTBOBATb CBOW 3HAHWS, 3TW CNELMaNNCTbI
HaxoOATCA Ha NepefoBOM TEXHONOMMYECKOM pybexe B CBOe o6nacTu. Takmm
06pa3oM, X XapaKTepuayeT LLMPOKOE NOHUMaHKe 06paboTKM AaHHbIX 1 6OMbLLMX
JlaHHbIX Ha Python. CTyaeHTbl nonyyaT HesabbiBaeMblit OMbIT 06YYEHNS, KOTOPbIN
NO3BOINT UM COBEPLLNTbL CKAYOK B CBOE Kapbepe.



PykoBoacTBo kypca | 13 teC’i

PasHo0b6pasue TaiaHToB W 3HaHW
rpernojaBaTe/lbCKOro cocTaBa
C034acT AMHAMUYHYHO y4eOHYHO CPEAY.
ObyyanTecb BMecTe C ayYLmmm!”




tecn 14| PykosoacTeo Kypca

PykoBoacTBO

[-p Matoc Poapwrec, [luonuc

+ VIHxeHep no obpaboTke AaHHbIX B areHTcTBe Wide Sodexo Data
+ KoHCy/IbTaHT 1o JaHHbIM B Tokiota
WHxxeHep no ob6paboTke faHHbIX B Devoteam
Bl-pa3pa6otumk B Ibermatica
Paspa6otunk mpukaagHbix mporpamMm B Johnson Controls
Paspa6oTtunk 6as gaHHbIx B Suncapital Spain
Ctapuumii Be6-paspabotymk B Deadlock Solutions
QA-aHamTuk B Metaconxept
MarucTp B 0611acTv 60/bLUMX AaHHbBIX M aHanuTukK B EAE Business School
CTeneHb MarucTpa B 061aCTu CUCTEMHOIO aHanK3a U NPOEKTUPOBaHMS

CTeneHb 6akanaBpa B 06/1aCTU KOMMbHOTEPHOIN NHXEHePUW B YHUBEpCUTeTe APEC




PykoBoacTBo Kypca | 15 tech

lNpenopaBaTenu
-xa Jenbrapgo ®enuc, beHeput I-H Xun KoHTpepac, ApmaHgo
+ ABMVHCTPATUBHbIA NOMOLLHUK V1 ONepaTop 31eKTPOHHOrO HabMtoAeHUs B + Benywmit creymannct no 60nbLummM gaHHbIM B Jhonson Controls
HaLVOHaNbHOM YMpaBfieHM MO KOHTPOTH 060pOTa HAPKOTUKOB « CreynanicT no 60ibLUNMM AaHHbIM B Opensistemas S.A
+ 06enyxnsarie knveHToB B Caceres y Equipos + AyavTop ®oHpa Creatividad y Tecnologia S.A. (CYTSA)
+ Peknamavjuv 1 06cnyxuBaHue KMeHToB B Komnatuy Express Parcel Services (EPS) + AYAUTOD rocyapCTBEHHOrO CeKTopa B KoMMaHum Pricewaterhouse Coopers Auditors
+ Cneupanuct no Microsoft Office oT HaunoHansHo LLkonsl nHGopmaTukm + CTereHb MaricTpa B 06/1acTy Hayky O JaHHbIX YHUBEPCHTETCKONO LIEHTPa
+ CouwuanbHbli KOMMYHUKaTop 13 KaTtonndeckoro YHusepcuteta CaHTo-LLOMUHIO TEXHOMOMMI 1 UCKYCCTBA

+ CteneHb MarucTpa MBA B 0611aCTV MeX1yHapOAHbIX OTHOLLEHWI 1 613Heca B LieHTpe
(huHaHcoBbIX nccnegoBanuii CEF

[-xa Xun KoHTpepac, Munarpoc

+ Cospnatenb KoHTeHTa B MPCTech LLC
« PYKOBOAMUTENb MPOEKTOB + Crenenb 6akanaspa B 061aCTV SKOHOMWKM B TEXHONOMYECKOM UHCTUTYTE CaHTO-[JOMMUHIO
* BHewwratHbif [T-nucatesb
+ MBA YHusepcuteta KomnnyTteHce B Magpuae

+ CTeneHb 6aKanaBpa AefI0BOr0 aAMUHUCTPUPOBaHNS TEXHONOMMYECKOrO MHCTUTYTA
CaHTO-[JOMUHIO

[-H Bunbsip Banop, XaBbep

+ [IMpeKTop v NnapTHep-O0CHOBaTeNb KoMnaHuu Impulsa? BOCﬂOﬂb3yI;ITer BO3MOXHOCTbKO

+ [naBHbI onepaymoHHbiii aupekTop (CO0) B Summa Insurance Brokers Y3HaTb 0 NMOCAEHMX [JJOCTUXKEHUSAX B
. (L:LSEterleSop no TpaHchopmMaLwn 1 NpoheccMoHanbHOMY COBEPLIEHCTBY B Johnson 3TOU O6J78CTM, YTO6b| MPUMEHUTB UX
+ CTeneHb MarucTpa B 061acTU NPOMECCHOHaNBbHOMO KOyYMHra B CBO€Y HOBC@,[[H@BHOIZ ﬂpaKTI/IKe”

+ Executive MBA B Emlyon Business School, ®paHums
+ CTeneHb MarncTpa B obnactv ynpaBneHns KayecTtea YHnBepcuteTa EOI

+ KomnbroTepHas UHxeHepus B yHuBepcuTeTe Accion Pro-Education and Culture (UNAPEC)
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CTpyKTypa u coaepxaHue

STa nporpaMma AacT CTyAeHTaM nepefoBble HaBbIKW PaboTbl C AaHHbIMU U X
aHanmaa Ha Phyton. B xofe obyyeHnst 6yaeT pacCMOTPEHO BCE: OT UCMOb30BaHNS
3TOr0 A3blKa MPOrPaMMMPOBAHNS B @aHANUTUYECKOW HayKe 10 HACTPOMKM CUCTEM
pa3paboTKM A1 BUPTYanbHbIX cped. Kpome Toro, B Kypce 6yayT 6onee NogpobHO
PaCcCMOTPEHbI Takme acnekTbl, Kak onepaTopbl, COPTUPOBKY My3bIPbKOM U CAMCOYHbIE
BblpaXkeHns. B AnaaKkTMyeckoM mMaTepurane Takxke 6yayT NnpeacTaBneHbl UHCTPYMEHTb
[N5 aHanu3a faHHblX, BkAodas IPython n Jupyter Notebooks. CTyaeHTbI nprobpeTyT
HEOHX0AMMble HABbIKM 1 3HaHUS Anst ahdeKTUBHOM paboTbl ¢ nHbopmaumen B Python,

YTOObI pellaTb peanbHble 3afa4n B MUPE 6ObLINX JJaHHbIX.




CtpykTypa u cogepxxanve |17 tec/1

YHUBEPCUTETCKMI KYPC, KOTOPbIN MOBbLICUT BalLn
MpOQECCHOHa IbHbIE TOPU3OHTbI, YTOObI BbI
MO KOHKYPMPOBAaTh C /iydiummm B VT-cekTope”



tech 18 | CTpykTypa n cogepxaHue

Mogaynb 1. 06paboTKa AaHHbIX U 60/1bLMX AaHHBIX Ha Python

1.1. Wcnonb3osaHwe Python ans paboTbl C AaHHbIMK

1.1.1.  Python B 061acTu HayKM O AaHHbBIX 1 aHaIUTUKM

1.1.2.  BaxHeiwure 61M6AnoTekn Ans aHHbIX

1.1.3.  [MprMeHeHne 1 NpuMepsbl
1.2, KoHdwrypauus cpea paspaboTku ¢ Python

1.2.1.  YcTaHOBKa ¥ MHCTPYMEHTbI Python

1.2.2.  KoHdurypaums BUpTYyanbHbIX Cpea

1.2.3.  VIHTerpupoBaHHble cpeacTaa paspaboTky (IDE)
1.3 TNepeMeHHble, TUMbl AaHHbIX 1 onepaTopbl B Python

1.3.1.  [lepeMeHHble 1 NPOCTENLLNE TUMbI AaHHbIX

1.3.2.  CTpyKTypa faHHbIX

1.3.3.  ApudMeTHYeCKre 1 Normyeckmne onepaTopbl
1.4.  KoOHTponb NoToka: YCNoBHble 0603HaYEHNS U LIMKAb

1.4.1.  YcnosHble ynpasnstolwme tinbl (if, else, elif)

1.4.2.  Uuknbi (for, while) n ynpaBneHue NOTOKOM

1.4.3.  Cnnco4vHble NpeAcTaBieHns 1 reHepaTopHble BblpaXkeHus
1.5, ®yHKkuMK M MogyNbHOCTL B Python

1.5.1.  TMpvmeHeHne hyHKUMIA

1.5.2.  [lapaMeTpbl, apryMeHTbl 1 BO3BPATHbIE 3HAYEHNA

1.5.3.  MoaynbHOCTb 1 MOBTOPHOE MCMOJIb30BaHME KoAa
1.6.  06paboTka OWMOOK M UCKOYEeHWIA B Python

1.6.1. OWMOBKM N UCKIHOYEHMS

1.6.2.  06paboTKa UCKYEHNIA C MOMOLLBbHO try-except

1.6.3.  CosfaHue NepcoHanmsmpoBaHHbIX UCKITHOYEHNI
1.7. WHcTpymeHT IPython

1.7.1.  WHcTpymeHT IPython

1.7.2. Vcnonb3oanne IPython anst aHanusa gaHHbIX

1.7.3.  OTAn4ms OoT cTaHAapTHOro nHTepnpeTaTopa Python




CTpykTypa v cogepxaHue |19 tech

1.8.  Jupyter Notebooks
1.8.1.  Jupyter Notebooks
1.8.2.  Vcnonb3oBaHue 610KHOTOB A5t aHanm3a AaHHbIX
1.8.3.  Tly6nukaums 610KHOTOB Jupyter
1.9. TlepenoBble MeTOAbI KOAMPOBaHMS Ha Python
1.9.1.  CTunb v ycnoBHble 0603HadeHws (PEP 8)
1.9.2.  [lokyMeHTauma 1 KOMMeHTapuu
1.9.3. CrpaTernm TeCTMpoBaHuA 1 aebarrmHra
1.10. MHbopMaLMOHHbIE UCTOYHMKHM 1 coobLecTBa Python
1.10.1. OHnamH-pecypcbl 1 JOKYMEHTaUMS
1.10.2. CoobliecTBa 1 GOpyMbI
1.10.3. O6y4eHue 1 coBeplLeHCcTBOBaHMe B Python

O6yyeHmne 6e3 hUKCMPOBAHHOIO
pacrnmcaHms u ¢ y4e6HbIM r/1aHOM,
ZOCTYIMHbIM C NEPBOIo AHS. YCTaHOBUTE
CBOW COBCTBEHHbIV TEMIT 06y4eHns!"
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MeToaonorus

[aHHas yyebHaa nporpaMma npeanaraeT 0cobblit cnocob obyyeruns. Hala
METOA0MOrNs paspadoTaHa B pexxmMe LMKInYeckoro obydeHns: Relearning.

[laHHas cuctema 06y4YeHns NCNOb3YeTCs, HanpuMep, B CaMblX MPECTUMKHbIX
MeAVLMHCKMX LLKOMax Mypa 1 NprnaHaHa OAHON 13 caMblX 9O OEKTUBHbIX
BEAYLLMMW U3LAHNAMM, TaKUMU Kak XKypHan meguuuHbl HoBow AHrnu.



MeToponorusa | 21 tec’.

OTKpoviTe /15 cebsi MeToAMKY Relearning,
KOTOpasi OTBEPraeT TpaAnLMOHHOE JINHENHOe
06y 4eHme, 4TObbI MoKa3aTb BaM LIMKIINYECKME
cuCTeMbI 06YYeHWSI: CrIOCO6, KOTOPbIN JOKa3all
CBOKO OFPOMHYH 3(PEKTUBHOCTL, OCOBEHHO B
npeameTax, TPebyroLLMX 3arnoMmMHaHNS"



tecn 22| Metogonorus

NccnepoBaHne KeMCoB A1 KOHTEKCTyannsawumm
BCEro coepxaHus

Halua nporpamma npegnaraeT peBotOLMOHHbBI METOA Pa3BUTHSA HaBbIKOB 1
3HaHUI. Halla Lenb - YKPenuTb KOMMETEHLUN B YCIIOBUAX MEHSIOLLENCS CPeabl,
KOHKYPEHLIN 1 BbICOKMX TPEBOBaHM.

C TECH BbI cMOXKETE MO3HAKOMUTHCA
CO CrIOCO6OM 0bYYEHNS, KOTOPbLIN
OrpoBepraeT OCHOBbI TPAANLMOHHbIX
METO/0B 06pa30BaHus B
YHUBEpCUTETaxX Mo BCEMY MUpY”

BbI nonyunte goctyn K cucteme
06yYeHMSs, OCHOBAHHOM Ha NOBTOPEHUN,
C eCTECTBEHHBIM W POrPECCUBHbBIM
06y YeHMeM 10 BCeMY y4ebHOMY /1aHy.




B xone coBMecTHOM AeATE/IbHOCTH

M PAaCCMOTPEHMS PeasibHbIX KEeNCOB
CTYAEHT Hay4YnTCS paspellaTb C/IOXKHbIE
CUTyalLmn B peasibHo 6U3HeC-Cpeje.

i
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MHHOBALMOHHDI U OT/IMYHbINA OT APYrUX METOZ 06yYeHus

9ta nporpamma TECH - nHTEHCMBHasA NporpaMma 06ydeHus, Co3gaHHasa ¢ Hyns,
KoTopas npeanaraeT camble CIIOXKHbIE 3aa4 U PELLEHNA B 9TO 061acTh

Ha MeXJyHapogHOM ypoBHe. bnarogaps aToi MeTOA0N0MMM YCKOpAeTCs
NMYHOCTHbIM 1 NPOMECCHOHaNbHbBIM POCT, AeNasa PELLAROLLMIA LLar Ha NyTK

K ycrexy. MeTof KecoB, COCTaBIAOLLMIA OCHOBY [aHHOMO COAEPKaHNS,
o6ecneuvBaeT cneaoBaHie caMbiM COBPEMEHHBIM SKOHOMUYECKMIM,
coumanbHbIM 1 MPOMECcCHoHabHbIM Peasnnsam.

Halua nporpamMma rotoBMT Bac K
PeLLIeHNIO HOBbIX 3a/la4 B YCIIOBUAX
HeorpeaeneHHOCTH U JOCTUXKEHMIO
ycriexa B Kapbepe”

Kelic-meTon ABnseTcst Hanbonee LWMPOKO NCMONb3yeMOo CUCTEMO OBYyYeHMS]
NyYwnmMK npenogasaTtensMun B Mupe. PaspaboTaHHbiii B 1912 rogy Ans Toro, Y4tobb
CTYOEHTbI-FOPUCTbI MOTIN M3y4aTb NPaBo He TOMbKO Ha OCHOBE TEOPETUYECKOro
cofepykaHust, METO/] KEMCOB 3aK/FO4aETCs B TOM, YTO UM MPeACTaBNAOTCS pealibHble
CNOXHblE CUTYaUMM ANA NPUHATUS 06OCHOBAHHbIX PELLEHNIA N LEHHOCTHbIX CY>KAEHW
0 TOM, KaK ¥x paspelunTb. B 1924 roay oH 6bii1 yCTaHOB/EH B KAYeCTBE CTaHAapTHOro
MeTofa 06yyYeHns B [apBapACKOM YHUBEPCUTETE.

YTO gO/mKeH AenaTb NpodeccroHan B onpeaeneHHon cnutyaumnm? IMeHHo ¢ aTuM
BOMPOCOM Mbl CTasIKvBaeMcsi Mpyu UCMob30BaHUM KeNC-MeToAa - MeToAa 00yyeHNs,
OPWEHTMPOBAHHOIO Ha fIeNCTBMe. Ha NpOTSKeHNW BCeW Kypca CTyAeHTbl 6yayT
CTaNKMBaTbCA C MHOTOYUCIEHHBIMW PeasibHbIMMU CIyHasgMu U3 XXU3HW. VIM npuaeTcs

MHTErpmMpoBaThb BCE CBOM 3HAHWNA, NCCNENOBaTb, apryMeEHTNPOBaTh N 3alluLLaTh CBON
naen n peweHna.
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MeTogonorus Relearning

TECH addekTnBHO 06beMHSIET METO/ KENCOB C CUCTEMOIA
100% oHNaiH-06y4eHunsl, OCHOBaHHOW Ha MOBTOPEHMM, KOTopas
COYeTaeT pa3nuyHble AMAaKTUYECKME S1EMEHTbLI B KaXKAOM YPOKE.

Mbl yfydLlaeM MeToA KEMCOB C MOMOLLbHO fydllero metoda 100%
OHNalH-06y4YeHnst: Relearning.

B 2079 rogy mbl JOCTUITIN JTyYLLUNX
pe3yibTaToB 06YYEHNS CPEAN BCEX
OHJ1aViH-yYHNBEPCUTETOB B MUPE.

B TECH Bbl 6yfeTe yunTbCst MO NepejoBo MeTOANKe, pa3paboTaHHON learning
[151 NOArOTOBKM pyKoBoAMTeNel 6yayLiero. 9T0T METOA, MrpatoLLmii from atn
exper

BeLyLLYHO pPOsib B MMPOBOW Nefdarorvike, Hasbieaetca Relearning.

Hall yHUBEpCUTET - €AMHCTBEHHbIV BY3, UMEROLLINIA NIULIEH3UIO Ha
MCMNOJIb30BaHNe 3TOro ycnelHoro Metoga. B 2019 rogy Ham yaanochb
MOBbICUTb OBLLNIA YPOBEHb YAOBNETBOPEHHOCTH HALLMX CTYAEHTOB
(ka4ecTBO NpenogaBaHns, Ka4ecTBO MaTepuasnos, CTPYKTYpa Kypca,
LeNN...) N0 OTHOLLEHUIO K MOKa3aTeNsaM JyyLlero oHnanH-yH1BepcuTeTa.
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B Hallel nporpaMmMe 0byyeHme He SBAAETCS IMHERHbIM MPOLIECCOM, @ MPOUCXOANT
no cnupanu (Mbl y4nmcs, pasydmBaemcs, 3abbiBaeM 1 3aHOBO Y4MMCA). [oaToMy
Mbl JONOMTHAEM Ka bl 13 3TUX 3N1EMEHTOB MO KOHLEHTPUYECKOMY MPUHLIMMY.
Bnarogaps atot MeToanke 6onee 650 000 BbINYCKHMKOB YHUBEPCUTETOR JOBUNNCH
HecnpeLeeHTHOMO ycnexa B TakmMx pasHblx 061acTAX, Kak 6UOXUMUSA, FeHeTMKa,
XVPYPris, MexayHapoaHOe MpaBo, yIpaBleHYeCKre HaBbIKM, CNOPTUBHAs HayKa,
rnocodusa, NPaBo, MHXEHePHOE [1EN0, XXYPHaNNCTVKa, UCTOpUS, GUHAHCOBbIE
PbIHKM N MIHCTPYMEHTbI. Hallla MeTo010rMs NpenofiaBaHna paspaboTaHa B

cpeje C BbICOKMMYM TpeboBaHUAMM K YPOBHIO MOArOTOBKM, C YHUBEPCUTETCKIM
KOHTWUHIEHTOM CTY[EHTOB C BbICOKMM COLIManbHO-8KOHOMUYECKMM YPOBHEM U
cpeaHnM Bo3pacTom 43,5 roja.

MeToguka Relearning no3BosmMT Bam Y4nTbCS C MEHBLUMMM
YCUIMSIMU 1 60JTbLLIEN S(PPEKTUBHOCTbIO, BCE OOJIbLLE
BOBJIEKas Bac B MPoLecc 06y4eHus, pa3BnBast KpUTMYECKoe
MbILLIEHWE, OTCTanBas apryMeHTbl M NPOTUBOMNOCTAB/IAA
MHEHWS, YTO HEeNOCPELACTBEHHO NPUBEAET K yCriexy.

CornacHo nocneaHUM Hay4YHbIM AaHHbIM B 06/1aCTV HEMPOHAYKM, Mbl HE TOMIbKO
3HaeM, Kak opraHvsoBaThb MHhopMaLWo, naew, 06pasbl 1 BOCMIOMUHAHWS,

HO ¥ 3HAeM, YTO MECTO M KOHTEKCT, B KOTOPOM Mbl YTO-TO Y3HaNW, UMerOT
(dbyHAaMeHTanbHoe 3HaYeHne 415 Halleid CNOCOBHOCTM 3aNOMHUTL 3TO U
COXPaHWTb B rynnokamne, YTobbl yaep>KaTb B AOATOCPOYHOM NaMsATH.

Taknm 06pa3oM, B pamMKax Tak HasbIBAEMOro HEMPOKOrHUTUBHOIO KOHTEKCTHO-
3aBUCKMOrO 3/1eKTPOHHOIO 06Y4eHIs], PasInyHble SNEMEHTbI HaLLEN
NporpaMmbl CBA3aHbl C KOHTEKCTOM, B KOTOPOM Y4aCTHMK Pa3BMBaET CBOKD
NpodeccoHanbHyt0 MPaKTUKY.
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B paMkax aToi nporpaMmbi Bbl NoJsly4aeTe AOCTYN K NyYlUUM y4ebHbIM MaTepuanaM, NoAroToB/IEHHbIM
crneuuanbHo ANs Bac:

Yye6HbIit MaTepuan

Bce anpakTnyeckre matepuanbl CO3Aat0TCA NpenogasaTensMm CreumnanbHo
[151 CTYAEHTOB 3TOr0 Kypca, YTOObI OHM BblIN AEACTBUTENBHO YETKO
CchOPMYNMPOBAHHBLIMM 1 MONE3HBIMU.

>

3aTeM Bcs nHhopMaLms NepeBoanTCs B ayaMoBmayasnbHblii hopmat, cosfaBas
OVCTaHUMOHHbIN pabounii metoa TECH. Bece 3To ocyLLecTBASIETCS C MPUMEHEHNEM
HOBEWMLLMX TEXHOMOMNiA, 06ECNeYnNBarOLLMX BbICOKOE Ka4ecTBO KaxkJoro 13
npeacTaBlieHHbIX MaTepnasoB.

MacTep-knaccbl

CyLLecTBYHOT Hay4Hble JaHHble O NOJIb3e SKCNEPTHOro HAbMAEHNS
TPETHEN CTOPOHbI.

Tak HasblBaeMbli METO[ O6yl‘|eHl/IF| Yy SKCNnepTa yKPennaeT 3HaHUA N NaMATb,
a TaK>xe cbopMleyeT YBEPEHHOCTb B HaLLWX 6y,£l,yLL|,I/IX CNOXXHbIX peleHnAX.

lMpakTnKa HaBbIKOB 1 KOMMeTeHL UM

CTyaeHTbl ByayT OCYLLIECTBAATb AEATENbHOCTb MO PA3BUTUIO KOHKPETHbBIX
KOMMETEHLMI 1 HAaBbIKOB B KaxkA0W NpeaMeTHOM o6nacTu. [pakTvka v AnHamMmnka
NPUOBPETEHNA 1 PA3BUTUA HABbIKOB 1 CMIOCOBHOCTEN, HEOOXOAMMbIX CrELMAanuCTy B
pamMKax rnobanusaLmm, B KOTOPO Mbl XXUBEM.

[JlononHutenbHasa nuTepaTypa

Hogelilme cTaTby, KOHCEHCYCHbIE IOKYMEHTbI 1 MEX/lyHapo/Hble PyKOBO/CTBA
\l/ BKJIHOYEHbBI B CMIVCOK NINTEPATYpbI Kypca. B BupTyanbHol 6uénuoteke TECH cTyaeHT
6YneT MMETb [OCTYN KO BCEM MaTepuasniam, Heo6X0AMMbIM s 3aBEPLLIEHNST 0BYYEHNS.




MeTop, KeiicoB

MeTog JONONHUTCS NOAGOPKO NYYLLINX KENCOB, BbIGPaHHbIX CrieuvanbHo ANd
aToN KBanubuKaLmn. Keiicbl NpeAcTaBAsOTCS, aHaNM3NPYrOTCS M NpenofakoTcs
NYYLIMMM CReumanmcTamMm Ha MexyHapoaHOM apeHe.

MHTepaKTI/IBHbIe KOHCMEeKTbl

Mbl npefcTaBnsgeM CoAePXKaHNe B NMpUBEKATENbHOM U ANHAMUYHOM
MYyNbTUMeONAHOM GOopMe, KOTopast BKIIOYAET ayano, BUAEO, M306paXeHuns,
avarpaMMbl 1 KOHLENTYasbHble KapTbl /19 3aKPernieHns 3HaHWi.

9Ta yHMKanbHasa oby4vatollas cuctemMa Ana NnpeAcTaBneHns MynbTUMeaNIAHOrO
cofep»kaHnst bbina oTMedeHa koMmnaHmeln Microsoft kak "EBponelickas
nctopus ycnexa'.

TECTI/IpOBaHI/Ie U NOBTOPHOE TeCTUpoBaHue

Ha npoTsaeHnn Bceit NporpamMmbl Mbl NEPUONYECKM OLIEHVBAEM W
nepeoLieHMBaeM Balli 3HAHWSI C MOMOLLIBHO OLIEHOYHbIX 1 CAMOOLIEHOYHbIX
YNPaXKHEHWI: Tak Bbl CMOXETE YOeANTbCS, HTO JOCTUraeTe NOCTaBAEHHbIX Liefei.
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06
KBanudpukauus

YHVBEPCUTETCKNIA KypC B 0611aCT 06paboTKM AaHHbIX 1 60bLLIMX AaHHbIX Ha
Python rapaHTupyeT, TOMMMO CaMOro CTPOroro M COBPEMEHHOIO 06y4eHNS,
nonyveHne AnnaoMa o NPOXoXAeHN YHUBEPCUTETCKOrO Kypca, BblAaBaeMoro
TECH TexHONOrm4eckmm yHUBEPCUTETOM.
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YenelHo 3aBepLunTe 3Ty nporpaMmmy
W MOJTyYNTE YHUBEPCUTETCKMI
ANIOM 6€3 X10M0T, CBA3aHHbIX C
rnoesfkamu 1 6yMaxxHow BOSIOKUTON"
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[aHHbIN YHUBepCUTETCKMIA Kypc B 06/1acTh 06paboTKuM AaHHbIX U 60/bLUMX JaHHbIX
Ha Python coep»<nT camyto NOAHYO 1 COBPEMEHHYIO MPOrpaMMy Ha pbIHKE.

ocne NpoXoXAeHs aTTecTaunm CTYAEHT NONYYUT NO MOYTEX C NOATBEPXKAEHVEM
MOJTyYEHUST COOTBETCTBYHOLLMI AMMIOM O NMPOXOXAEHUV YHUBEPCUTETCKOrO Kypca,
BblAaHHbI TECH TexHonornyecKumM yHMBepCcUTETOM.

Onnnom, BblaaHHbIM TECH TexHonormyecKum yHMBepCcUTETOM, NMOATBEPXKAAET
KBanMbuKaLmLo, NOYYEHHYHO Ha KYpPCe, 1 COOTBETCTBYET TPe6oBaHMNSIM, 0ObIYHO
npeabsBAsAeMbIM 6MpXKaMy TPYAQ, KOHKYPCHbIMMW 3K3aMeHaM1 1 KOMUTETaMM NO
OLleHKe Kapbepbl.

[vnnom: YHMBepcUTETCKOro Kypca B 061acTi 06paboTKM AaHHbIX U 60/bLINX
JAaHHbIX Ha Python
dopmart: oHnaitH

MpoaomkuTenbHocTh: 6 HeAenb

L]
TEXHOJIOrNYeCKMi
» yHMBepcuTeT

HacToauwmuit

aunnom

CBUAETENbCTBYET O TOM, YTO

MH/fxa_____________,CJAOKYMEHTOM, yA0CTOBEpAIOLWMiA INYHOCTD.
Oceowsn(a) u ycrnewHo npowesn(na) akkpeanTaumio nporpaMmbl

YHUBEPCUTETCKUM KYPC
B o6nacTu

06paboTKM JaHHbIX U 60MbLUMX AaHHbIX Ha Python

[laHHbIA AUNNOM CMeLMan1anpoBaHHON NPorpaMMbl, MPUCYX/AAeMblit YHUBEPCUTETOM,
cooTBeTcTBYeT 150 y4eGHbIM YacaM, C 1aTO! Hayana AA/MM/ITIT U 1aTOM OKOHYaHWS A/ MM/TTTT.

TECH siBNsieTcs 4acTHbIM BbICLUNM Y4eo r MuHucTepcTBOM
HapoAHoro o6pasoBaHus Mekcuku ¢ 28 nioHa 2018 roga.

17 nrona 2020 r.

[-p Tere Guevara Navarro
PekTop

unique TECH code: AFWOR23S techtitute com/certificates

*[aarckuit anocTunb. B cnyyae, ecnu cTyAeHT noTpebyeT, YTo6bl Ha ero AMNIOM B 6yMaxxHOM dopmaTe 6bl1 npocTaBeH Maarckuii anoctunb, TECH EDUCATION npefnpuMeT Heo6xoAMMble LWaru Ans ero nosyyeHus 3a AonoNHUTENbHYO NnaTy.



Q
TEXHOJIOMNYECKNI
» yHUBeEpcuTeT

YHUBEPCUTETCKUN KYpC
06paboTKa AaHHbLIX 1 OONbLUMX
[aHHbIX Ha Python

» (dopmart: oHnaiiH

» [NpoLOMKUTENBHOCTL: 6 Heaenb

» YyebHoe 3aBezeHve: TECH TexHonormyeckuin yHuepcutet
» PacnucaHue: no cBoemMy yCMOTPEHUI0

» 9K3aMEHbI: OHJIalH



YHUBEPCUTETCKUNUN KYPC

O6paboTKa JaHHbIX 1 6OMbLLNX
[NaHHbIX Ha Python

Q
n TEXHOJIOrMYECKUN
» YHMBEpcUTET



