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01
[lpe3eHTaUuUSA

Buayanuaaums ¢ nomolbto Matplotlib meeT orpomHoe 3HadeHwme B Data Science. 9T10T
MHCTPYMEHT N03BoNsAeT ah(MEKTUBHO OHOCUTL laHHble A0 ayAUTOPUM C MOMOLLBHO
rpacuKoB, KOTOpbIe AeNat0T 3aKOHOMEPHOCTM 6oree MOHSATHbIMK. Kpome Toro, 3Tu
pecypcbl MOMOratoT MPorpaMMMCTam NMOHATb OCHOBHbIE flaHHble, YTO Crnoco6CeTBYeT
MPUHATUIO B3BELLEHHbIX, OCHOBaHHbIX Ha (hakTax pelleHunit. Buayanmsaumusa obneryaer
BbISiBNeHWe 3aKOHOMEPHOCTEN, TEHAEHLNIA U B3aMMOCBSA3EN B laHHbIX. ITO O3HAYaET,
YTO 9KCMEPTbI MOTYT MPOCMAaTPUBAThb MHMOOPMALIMIO C TEYEHNEM BPEMEHU, B PA3/UUHBIX
KaTEropuax Unn faxke B HECKOMbKUX N3MEPEHUSX, YTOBbI NOMYYNTh BaxXKHbIE feTasu.

B cBsan ¢ aTum TECH paspaboTan YHUBEPCUTETCKMIA KypC, KOTOPbI NOAPOGHO

paccKaeT 0 paspaboTKe U NepcoHanmsaLmum ¢ nomolbio Pandas.




MpeseHTaums |05 tec’,

OcBoWTe apupMeTnyeckmne 4enCTBus

Y BbIPaBHWBAHWE C MMOMOLLbFO J1YYLLIEN
aKaemmyecKov nporpammbl M camou
PEBOJIFOLIMOHHOM MeTogos10rmn: Relearning”



tecn 06| MNpesenTauus

NumPy, Tak >e, kak 1 Pandas, HeaameHVMbl B 06/1aCTV MPOrpaMMMUPOBaHMA Ha

Python 6naroaaps cBoelt yH1BepCanbHOCTV B aHanM3e AaHHbIX. 9T MHCTPYMEHTbI
NpefoCcTaBNSOT MexaHn3Mbl 4153 3DOEKTUBHOMO MMMOPTA, O4NCTKM, MCMONb30BaHMS,
aHanmsa 1 NoAroToBKM AaHHbIX. KpoMe Toro, aTu pecypcbl NpeasiaratoT MOLLHbIE
MHCTPYMEHTbI /151 OYUCTKM AaHHbIX, BKOYaa 0OHapY>KeHMe 1 yCTpaHeHve NPomnycKoB,
Oy6NMKaTOB WK OTKIIOHEHMI. Taknm 06pa3oM, MpOrpaMMmUCTbl YAOCTOBEPAOTCH

B Ka4yeCTBe flaHHbIx Nnepep vx aHannM3om. bonee Toro, aTn 6UEANOTEKM NErKO
WHTErPUPYIOTCA C APYrMMU YTUAKTaMW BU3yann3aumm, Takumm kak Seaborn, 4tobbl
co3aaBath rpadviky 1 apyre nHhopmaTnBHbIE HarNAaHbIe MPeACTaBAEHNs, KOTOPble
NMOMOratoT BOCTIPUHMMATL JaHHbIE.

B cBsi3n ¢ aTum TECH 3anycTun aTy KOMMAAEKCHYIO NporpamMmy, Kotopast 6yaeT
NOCBSILLEHA YNPpaBeHWio AaHHbIMK Ha Python ¢ ncnonssosaHnem NumPy 1 Pandas.
YyebHada nporpamma 6yaeT NOCBsALLEHa CO34aHNIO MaccKBOB 1 paboTe C HAMM

ANA NpeACTaBAeHWs laHHbIX B HECKOMbKMX U3MepeHusX. B yuebHOM nnaHe Takxke
NOAPOBHO aHaNM3NPYHOTCA BEKTOPM3OBAHHbIE ONepaLyn C yHeTOM YHUBEPCAbHbIX
BOYHKUWIA 1 CTPEMIIEHMEM K MakCUManbHOM sddekTnBHOCTH. C Apyror NepcnekTuBbl,
aKafjeMuyeckue maTepuanbl 6yayT NOCBALLEHbI MPOABWUHYTOM HACTPoOWiKe rpatuKoB,
M3YYEHWHO Pa3fINYHbIX CTUAENR 1 KOHDUIypaLuwmii. Kpome Toro, B Xofie 06y4eHus
CTYLEHTbI MO3HAKOMATCH C COBPEMEHHbBIMU NHCTPYMEHTaMUN 419 PACLUMPEHHOMO
aHanuaa fjaHHbIx 1 3deKTUBHOM BU3yanuadaumn. CTyaeHTbl 6yayT NOArOTOBAEHbI K
PELLEHNIO peanbHbIX 3afa4y B 0611aCTW aHanm3a 1 B13yanusauum JaHHbIX.

TaknM 06pa3oM, y NpodheccroHanosB eCcTb yHUKaNbHaa BO3MOXHOCTb UATK B HOTY CO
BpeMeHeM B 9ToW cdepe 6narofaps YHUBEPCUTETCKON MPOrpaMme, KOTOPYH MOXKHO
NPOITN B NtO6G0E BPpeEMSA 1 B NFO60M MECTe. EMHCTBEHHOE, UTO HY>XKHO CTYAEHTY, —

3TO MOBWNbHbIN TenedoH, MaaHLLET NN KOMMbIOTEP C NOAKIOYEHNEM K MHTEPHETY,
4TOObI B 1HO60OE BPEMSA CYTOK MPOCMAaTPVBATb Y4eOHbI NnaH, pa3MeLLEHHbIR Ha
BMPTYyanbHoi nnatdopme. Takum 06pasom, y CTYAEHTOB eCTb BO3MOXHOCTb NONYYNTb
06pasoBaHme, COBMECTUMOE C VX eXXKeIHEBHbIMM 06S3aHHOCTSIMMN.

[laHHbIn YHUBEPCUTETCKUIA Kypc B o6nacT uHcTpymeHToB B NumPy 1 Pandas
COLEPXKMUT CaMyto MOSTHYIO 1 COBPEMEHHYHO 06pa30BaTeNIbHYIO MPOrPaMMy Ha PbIHKE.
OCHOBHbIMW 0COB6EHHOCTAMM 0BYYeHNst ABNAOTCS:

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

+ HarnagHoe, cxeMaTU4YHOE M UCKOUMTENBHO NpakTUYecKoe CoAepKaHue
Kypca NpeaocTaBaeT TEOPETUYECKYHO U NMPAKTUYECKYH MHHOPMALIMIO MO TEM
AVCUMNMHAM, KOTOPble HEOOXOAMMBI ANt OCYLLIECTBAEHNS NPOMECCMOHaNbHO
JesTeNbHOCTM

+ MpaKTryecKme ynpaxHeHns Ans CamonpoBEPKM, KOHTPOMSA U MOBbILLEHNS
ycresaeMocTy

+ Ocoboe BHVYMaHMe yaendaeTca MHHOBALUMOHHbIM METOA00IMNAM

+ TeopeTnyeckme 3aHATHS, BOMPOCHI 3KCMepTaMm, AMCKYCCHOHHbIE (DOPYMbI
MO CropHbIM TeMaM ¥ caMoCToATE NbHAA paboTa

+ Y4eBHble MaTepuanbl Kypca JOCTYMHbI C MH060r0 CTaLMOHAPHOro U MOBUIBHOTO
YCTPOWCTBA C BbIXOAOM B MHTEPHET

Bbi 0ocBOMTE BEKTOPHbIE OriepaLmm C
mMaccuBamMm [1719 BbIMNOSIHEHWNS] 6a30BbIX
M 3PEKTUBHbIX BbIYNC/IEHNI BMECTO
6€3YyC/TI0BHbIX LINKIIOB"



Bbi 6ynete paboTatb ¢ 61Mb/IMOTEKOM
Matplotlib 4151 co3gaHnsI LLIMPOKOro
CMEeKTPpa rpamKoB 1 OTpaxxaTb
TeHAeHUMW B JaHHbIX"

B npenogaBaTenbCKuii COCTaB MPOrpaMmbl BXOASAT MPOMECCHMOHabl B AaHHOM
0611aCTW, KOTopble NPUBHOCAT B 06yYeHVe CBOW OBLLMPHbIN OMbIT, @ TakXXe
NpM3HaHHble CneunanncTbl U3 BeAyLLMX COOOLECTB M MPECTMXKHBIX YHUBEPCUTETOB.

MynbTUMEANIHOE COAEPIKaHME NMPOrPamMMbl, paspaboTaHHOE C UCTO/b30BaHNEM
HOBEMLLMX 06Pa30BaTeNbHbIX TEXHOOMIA, MO3BOMUT CTYAEHTY NPOXOAUTL 06yYeHne
C Y4ETOM KOHTEKCTA 1 CUTyaLun, T.€. B CUMYIMPOBAHHOW Cpeje, 06ecrednBaroLLen
VMMEPCUBHbI Y4e6HbI NPOLIECE, 3aNPOrPaMMUPOBaHHbI Ha 06yYeHre B peasibHbIxX
CUTYaLMAX.

CTpyKTypa 9Tol NporpaMMbl OCHOBaHa Ha Npo6/1eMHO-OPUEHTVPOBAHHOM O6yYeHNy,
C NMOMOLLIbHO KOTOPOrO CTYAEHT AOSIXKEH MOMNbITaTbCA pa3pellnTb pasinyHble CUTyauum
13 NpoeCccroHanbHOM NPaKTUKK, BO3HMKAIOLLME B TeYeHMe y4ebHOro Kypea. B aTom
CTYAEHTaM MOMOXET MHHOBALMOHHAs MHTEPaKTVBHAs BUAEOCHCTEMA, CO3AaHHas
NPW3HAHHbIMY CrieLnanucTamm.

MpesenTaumns |07 tecn

XOTuTe yrpaB/iiTb HEMOJIHbIMU JaHHBIMM
B Pandas? Onpenenvte Bce HyseBble
3Ha4YeHs C MOMOLLIbIO JaHHOIo Kypca
Bcero 3a 180 yacos.

Bbi cMOXXeTe opraHn3oBaThb CBOE BPpeEMS
W TeM 06yYeHWsl, MOACTPamBasICh Mo/
CBOW rpa@uK, ¢ MOMOLLbHO MOSTHOLEHHOMO
BuptyanbHoro kamryca TECH.



02
Llenw

Bnarofaps aToi nporpamme CTyAeHTbI MosydaT TBepAoe NMoHMMaHue Hanbornee 4acTo
MCNoNb3yeMbix BUBINOTEK B 061acTv Hayku 0 AaHHbIx: NumPy 1 Panda. Mo okoHYaHmK
aKaeMMYecKoro Kypca CTyeHTbl MPYOBPETYT MHOXXECTBO HaBbIKOB A5 MPOABMHYTOMO
yrnpaBneHus ihopmavmeir. Kpome Toro, CTyeHTbl OBNaAetoT riy6oKMMM HaBblKaMu
CO3[jaHns 1 paboTbl C MHOFOMEPHbIMM MaccuBamMu. CneumanncTbl Takxe 6yayT
ncnonb3oBaTb Pandas ana paboTbl CO CTPYKTYPUPOBAHHBIMU faHHbIMU. CTyAEHTbI
nonyvaTt HaBbIKM NO BU3yanmnsaumm AaHHbIX ¢ nomoulsto Matplotlib. Takum obpasom,
OHW BYAYT roTOBbI MPeoA0NeTb Ntobble TPYAHOCTU B NpoLiecce paboThbl.




Lemn |09 tecC’.

LleniocTHas y4ebHasi nporpamMma,

BKJIKOYatoLLas B Ceb651 HEOO6X0AMMbIE 3HAHUS,
MO3BOJIAKOLLME BaM CAENATb Lar HaBCTpeYyy
K BbiCcOYauLLeMy MacTepcTBy B obsiactu UT"



tecn 10| Lenm

O6wwue wenu

+ O6pecTn BceobbemtoLLee NoHMMaHMe Python
+ 0B6y4nTbCA NPOABMHYTOM paboTe ¢ AaHHbIMM 1 Tnamu B Python

+ TIPUMEHSTb NPUHLUMBI 06BEKTHO-OPUEHTYPOBAHHOIO MPOrPaMMMUPOBaHNS
(00rT) B Python

+ 3aKpenuTb UCMOMb30BaHUE NyYLLKX MPAKTUK U COBPEMEHHbBIX METOLOMOrMiA
B paspaboTke NporpaMMHOro obecrnedeHis

+ Yrny6uTbcs B KOMMAEKCHOE 06y4YeHre B 0611aCTV MOBUIBHON 1 Be6-pa3paboTKu
Ha Python

+ WnTerpuposathb npuHumnbl UI/UX B pa3paboTKy NporpaMMHOro obecneyeHus

+ OCBOMTb HACTPOWKY M MCMONBb30BAHNE UHCTPYMEHTOB 1 CPe Pa3paboTKM AaHHbIX
* lccnenoBaTb UCMONb30BaHWeE CTPYKTYP AaHHbIX U QyHKUWA B Python

+ 06y4nTbCA NEPEOBbIM METOAAM BU3yanu3aLumm AaHHbIX ¢ noMoLLbio Matplotlib

* HayunTbcsa cTpaTernam onTUMm3aLum NPOU3BOAUTENBHOCTY I XPaHEHUS AaHHbIX




Lenn |11 tecn

KoH KpeTHble Lesin

+ Co3aaBaTh 1 paboTaTh C MaccBaMM C MOMOLLb0 NumPy

+ CchopMmnpoBaTh HaBbIKM MO BK3yann3aLmmn JaHHbIX ¢ nomoLlbto Matplotlib

bnarofapsi aToMy akaeMm4ecKoMy
KypCy Bbl [IprobpeTeTe BCECTOPOHHME
HaBbIKW CO3aHNs M MaHWUIyIMpPoBaTh
maccmBamm ¢ rnomotbro NumPy”




03
PyKoBOoACTBO Kypca

CTpeMACb K NpefocTaBNeHNIO 06pa3oBaTebHbIX YCIYr MUPOBOIO K1acea,

N5 pa3paboTkm aTot nporpammbl TECH Global University oto6pan MMeHUTbIN
npenofaBaTtesibCKuil COCTaB, BKIKOYAIOLWMI CNeUmasnucToB Mo MHCTPYMEHTaMm
NumPy 1 Pandas. 9Tv NT-cneumanncTbl akTUBHO PaboTatoT B MPECTUXKHbIX
MEXIYHapOAHbIX KOMMaHuax. CTpeMach NPeAoCTaBNdTb BbICOKOKAYECTBEHHbIE
YCNyru, 3TN CNeLManmncTbl HaXOAATCA Ha NepeJOBOM TEXHOOMMYECKOM pybexe

B CBOEI 061acT¥ 3HaHWiA. TaknM 06pa3oM, 3HaHWUS, MoyYaeMble CTyAeHTaMu1 Ha
5TOM YHMBEPCUTETCKOM KypCe, 6yAyT COOTBETCTBOBATL MOCAEAHUM AOCTUXEHUAM
B JaHHOM cdepe.




PykosoacTteo kypca |13 tec’.

CrieymannsmpoBaHHasi KOMaHAa
nperiojaBartesien rnpefocTaBmT CBOU
O6LLMPHBIE 3HAHWST 06 MHCTPYMEHTaX
B NumPy n Pandas”



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 061aCTv 60/IbLLUMX JaHHbIX 1 aHaimTukn 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

lNMpenopaBaTtenu
-xa Jenbrapgo ®enuc, beHeput I-H Xun KoHTpepac, ApmaHgo
+ AIMUHWCTPATVBHbIM MOMOLLHUK 1 ONEPaTop 3/1EKTPOHHOTO HABMKOAEHNS! * Beaywmi creyuanmct no 60/bLmmM AankHbiM 8 Jhonson Controls
B HaLMOHaNbHOM YrpaBieHn No KOHTPOO 060pOTa HApKOTUKOB + Crieymannct no 60/bLumM faHHbIM B Opensistemas S.A
+ 06cnyxuBaHue knmeHToB B Caceres y Equipos + Aynutop ®oHpa Creatividad y Tecnologia S.A. (CYTSA)
+ Peknamaumm u O6Cﬂy)K|/]BaHV]e KJIMEHTOB B KOMMaHUu Express Parcel M Ay}:WITOp rocyfapCTBEHHOIO CEKTOPa B KOMMaHWK Pricewaterhouse Coopers Auditors
Services (EPS) + CTeneHb MarncTpa B 06,1aCTH HayKy O AaHHbIX YHUBEPCUTETCKOrO LieHTpa
+ Cneuvanuct no Microsoft Office ot HaunoHanbHol LLKonbl MHGOpMaTHKK TEXHOMOMWIA M UCKYCCTBA
+ CoLmanbHbIii KOMMYHIKaTOp Katonndeckoro YHusepcuteta CaHTo-[oMUHIO + CTeneHb MarncTpa MBA B 0611aCTV MeXayHapOaHbIX OTHOLWEHNIA M B13Heca B LieHTpe

(bvHaHcoBbIx uccnenosaxnii CEF
[-a Xun KoHTpepac, Munarpoc

+ Cospatenb KoHTeHTa B MPCTech LLC

+ CTeneHb 6aKanaBpa B 061aCTV 9KOHOMMKY B TEXHONOMMYECKOM NHCTUTYTE CaHTo-

[lOMUHIro

. PyKOBOLI,l/ITEJ'Ib MPOEKTOB
I-H Oenbrapo MNaHagepo, AHxenb

. i T- . L
BrewratHbmt [T-nncatens *+ VIHxXeHep o MalmHHoMy 06y4eHnto B Paradigma Digital

* MBA YhnsepcuTera KomnyTerice 8 Maapuae * VIKxeHep 1o KoMrbioTepHoMy 3peHmio B NTT Disruption

+ CTeneHb 6akanaepa AeN0BOro aAMMHIUCTPUPOBAHNS TEXHONOMMYECKOro .
nHCTUTYyTa CaHTO-[JOMUHIO

Crieymammct no gaHHbiM B Singular People

+ AHanmTuk JaHHbIx B Parclick

I-H Bunbsip Banop, XaBbep + CneunamvcT No pa3paboTke JaHHbIx B GPC
+ [InpekTOop 1 NapTHep-ocHOBaTEeNb KOMNaHuu Impulsa2 + CneunanucT No ry60Komy 06yYeHuo
+ [nasHblii onepatmoHHsii aupexTop (CO0) B Summa Insurance Brokers + CTeneHb H6akanaspa Gusvkn YHrBepcuTeTa CanamaHku

+ [lvpekTop no TpaHchopMaLmi 1 NpoheccroHanbHOMY COBEPLIEHCTBY

B Johnson Controls

Bocrnosnb3ynTecb BOSMOXHOCTbIO
+ CTeneHb MarncTpa B obnacTu I'lpOd)eCCVIOHaJ'IbHOFO KOy4unHra

+ Executive MBA B Emlyon Business School, ®paHums y3Hartb O MNOC/IEAHNX JOCTVIKEHNSAX B
+ CTeneHb MarucTpa B 06/1acTy ynpaBeHus kadecTBoM YHusepcuTeTa EOI aToun oénacm, 4TOb6bI [PUMEHUTb NX
+ KomnbtoTepHas nHxeHepua B yHuBepcuTeTe Accion Pro-Education B CBOEW NoBCEHEBHOM ﬂpaKTMKe”

and Culture (UNAPEC)



04
CTpyKTypa u coaepxaHue

Bnarogaps UCKMIOYUTENBHO NPAKTUYECKOMY MOAXOLY 3TOT YHUBEPCUTETCKMIA
KypC MO3BONUT CTyAeHTaM NONY4YNTb MPOABUHYTbIE HaBbIKX yNpaBAeHNs
JaHHbIMK ¢ nomoLbto NumPy 1 Pandas. AkageMmnyeckuin Kype

6ya€eT BKtOYaTb B cebst Bce: OT 6a30BbIx OnepaLuii ¢ MaccrMBamu 10
MaH1NyIMpOBaHUsS 1 NpeobpasoBaHns aTUX 06BEKTOB. B Kypce 6yayT
PacCMOTPEHbI pa3fnyHble CTpaTerim KOHKaTeHaumm, 06 beMHEHNA AaHHbIX 1
MCNONb30BaHWA CBOAHbIX Tabsmy. C APYroi CTOPOHbI, B y4eBHbIX MaTepranax
6yJeT paCCMOTPEHO, KaK Co3flaBaTb U HaCTpamBaTb rpadyrkm, YToObl CTYAEHTbI
MO MHTerpMpoBaThb Mx ¢ Pandas ans addekTMBHON B13yanmnsaumm
nHhopmaumn. Kpome Toro, B xoae obyyeHns 6yayT NpefocTaB/ieHbl camble
COBPEMEHHbIE MHCTPYMEHTbI AN YrAy6neHHOro aHanmaa AaHHbIX.




CTpykTypa v cognepxanue |17 tecC’.

Bbl 6ynete passuBaTh cBOM M-
METOAMNKM C MOMOLLIbFO CaMbIX
3(EKTNBHbIX CTpaTerny Ass
paboTbl C HEMOHbIMN faHHbIMK"



tecn 18ICrtpykTypaucoaepxaHue

Mopgynb 1. YnpasneHve gaHHbiMK1 B cpefie Python ¢ nomolbio NumPy 1 Pandas

1.1.  CosgaHune maccuBoB v paboTa ¢ HumK B NumPy
111, NumPy
1.1.2.  OcHOBHble onepauuu ¢ MaccuBamm
1.1.3.  O6paboTka v TpaHchopMaLms MacCMBOR
BekTopHble onepauuu ¢ MaccuBamm
1.2.1.  Bektopusauua
1.2.2.  YHuepcanbHble dyHKuUmMm (ufunc)
123, O(MdHeKTUBHOCTL M NPOV3BOANTENBHOCTD
NHAaekcauma n cermenHTaumns B NumPy
1.3.1.  [ocTyn K anemeHTam v Slicing
1.3.2.  PaclwpeHHas 1 6ynesa nHaekcaums
1.3.3.  [epeynopsnouvsaHvie 1 oT6op
Cepusi B Pandas n DataFrames
1.4.1. Pandas
1.4.2.  CTpyKTypbl faHHbIxX B Pandas
1.4.3. Pabota ¢ DataFrames
MHaekcpoBaHye 1 Bbibopka B Pandas
1.5.1.  [HocTyn K faHHbIM B cepusix U DataFrames
1.5.2.  MeToabl oT6opa 1 hunsTpaLmn
1.5.3.  Vcnonb3osaHue loc v iloc
Onepauyn ¢ nomollbto Pandas
1.6.1.  ApudMeTnyeckre onepaLymn 1 BbipaBHUBaHWE
1.6.2.  Arperaums v cTaTUCTMYeCKUe GYHKLMN
1.6.3.  [NpeobpasoBaHue v NpUMeHeHVe hyHKUWIA
PaboTa ¢ HenonHbIMK faHHbIMK B Pandas
1.7.1. O6HapyxeHwe 1 paboTa C HyNeBbIMU 3HaYEHNSAMM
1.7.2.  3anonHeHve 1 yganeHne HeMoHbIX JaHHbIX
1.7.3.  CtpaTteruv paboTbl C HEMOAHbIMM AaHHbIMM




CTpyKTypa v cogepxaHue | 19 tech

®yHKUMM ¥ NpUMeHeHnst B Pandas
1.81.  KoHKaTeHaLusa 1 06beAUHEHNE [aHHbIX
1.8.2.  TpynnupoBKa v arpernposaxue (groupby)
1.8.3.  CBogHble Tabnmibl v Crosstabs
Buayanuzauwms ¢ nomoulbto Matplotlib
1.9.1.  Matplotlib
1.9.2.  CospaHue rpadmKoB 1 UX HAaCTPOIKa
1.9.3.  WHTerpauws c Pandas

. Hactpoiika rpadukos B Matplotlib
1.10.1. CTunAm 1 KoHOUrypaumum
1.10.2. TpoaBuHyTble rpaduku (scatter, bar, etc.)
1.10.3. CospaaHue KOMMIEKCHbIX BU3yanu3aumi

Bbi 6yneTe HacnaxgaTbCsl caMbIM
COBPEMEHHbBIM aKaAeMn4eCKNM
cogepxxaHnem Ha 06pa3oBaTe/IbHOM
cLieHe, JOCTYMHbIM B MHHOBALMOHHbIX
MYyNbTUMEANIHBIX (hopMaTax Assi
onTUMM3aLmMmM Balliero oby4yeHus"

W Bce aT0 ¢ nomotybro TECH!




05
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.




MeTogonorus |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"
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NccnepoBaHne KeMCoB A1 KOHTEKCTyannsawumm
BCEro coepxaHus

Halua nporpamma npegnaraeT peBoHOLMOHHbBIA METOA Pas3BUTUSA HaBbIKOB 1
3HaHWit. Halla uenb - yKpenuTb KOMMETEHLMM B YCIOBUAX MEHSHOLLENCA Cpeabl,
KOHKYPEHLIN 1 BbICOKMX TPEBOBaHM.

C TECH BbI cMOXKETE MO3HAKOMUTHCA
CO CrIOCO6OM 0bYYEHNS, KOTOPbLIN
OrpoBepraeT OCHOBbI TPAANLMOHHbIX
METO0B 06pa30BaHms B
YHUBEPCUTETAX 10 BCEMY MUpPY”

BbI nonyynte goctyn K cucteme
06yYeHws], OCHOBaHHOW Ha MOBTOPEHMM,
C eCTECTBEHHbIM W MPOrPECCHUBHBIM
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.
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MHHOBALMOHHDIN M OT/INYHbIN OT APYrMx MeTof 06y4eHus

91a nporpamma TECH - MHTEHCMBHas nporpamMmMa 06ydeHuns, Co3aaHHas ¢ Hyns,
KoTopast NpeafaraeT camble CIOXHbIE 3a[ja4u U peLLeHns B 9TOM 061acTu

Ha MeXyHapoaHOM ypoBHe. bnarogaps sTo MeTOA0NOM MM YCKOPSIETCA
JINYHOCTHbIY 1 NPOhECCUOHaNbHbBIV POCT, IeNas peLaroLLniA War Ha NyTu

K ycnexy. MeTto[ KeicoB, COCTaBAOLLMIA OCHOBY [JaHHOIO COep>KaHus,
obecneyvrBaeT cnefoBaHMe CaMbIM COBPEMEHHbIM 9KOHOMMUYECKNM,
couwmanbHbIM 1 NpodeccnoHanbHbIM peanvsm.

Halua nporpaMma rotoBuT Bac K
PELUEHNO HOBbIX 3a/a4 B YCII0BUAX
HeorpeaeneHHOCTN U JOCTUMXKEHMIO
ycriexa B Kapbepe”

Kelc-meTop siBRAeTCs Havbosee LWMPOKO MCMOb3YeMOit CUCTEMOW 0BYYeHUs!
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.

Y70 [OMKEH fenaTb npodeccroHan B onpefeneHHol CuTyauum? MIMeHHo ¢ aTum
BOMPOCOM Mbl CTafKMBaeMCs NMpw UCMob30BaHUM Kelic-MeTofa - METOAa 06yYeHus,
OPWEHTMPOBAHHOrO Ha AeicTBMe. Ha NpOTAKEHWUN BCelt Kypca CTyAeHTbl 6yayT
CTaNKMBaTbCS C MHOrOUYMCIIEHHBIMI PeanbHbIMY CITyYasMm 13 XXU3HW. VIM npuaetcs
VHTErpMpOBaTb BCE CBOW 3HaHWS, NCCNef0BaTh, apryMEHTUPOBAaTL M 3aLMLLaTh CBOM
VOGN W PELLEHNS.
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MeTogonorus Relearning

TECH addekTnBHO 06beanHsAeT MeTOA KeitcoB ¢ cucTemoit 100%
OHMNaNH-06y4eHMSA, OCHOBAHHOW Ha MOBTOPEHWK, KOTOpas codeTaeT
pasNnYHble AMAAKTUYECKNE SNIEMEHTbI B KaXKOM YPOKE.

Mbl yfydLlaeM MeToA KEMCOB C MOMOLLbHO fydllero metoda 100%
OHNalH-06y4YeHunst: 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 cnvpanu (Mbl y4vmMcs, pasy4rBaemcs, 3abbiBaeM 1 3aHOBO y4umcs). [oaTomy
Mbl AOMNOMHSEM KaX bl U3 3TUX 31EMEHTOB MO KOHLEHTPUYECKOMY MPUHLMMY.
Bnarogaps atoi MeToamnke 6onee 650 000 BbINYCKHMKOB YHUBEPCUTETOB AOOWANCH
HecnpeLeeHTHOMO ycnexa B TakmMx pasHblx 061acTAX, Kak 6UOXUMUSA, FeHeTMKa,
XVPYPris, MexayHapoaHOe MpaBo, yIpaBleHYeCKre HaBbIKM, CNOPTUBHAs HayKa,
rnocodusa, NPaBo, MHXEHePHOE [1EN0, XXYPHaNNCTVKa, UCTOpUS, GUHAHCOBbIE
PbIHKM 1 MHCTPYMEHTbI. Hallla MeTo010rMsa NnpenofaBaHa paspaboTtaHa B

Cpefie C BbICOKMMM TPebOBaHMAMM K YPOBHHO MOAFOTOBKM, C YHUBEPCUTETCKNM
KOHTUHIEHTOM CTY[EHTOB C BbICOKMM COLMATbHO-OKOHOMUYECKMM YPOBHEM U
CcpeaHnM Bo3pacToM 43,5 rofa.

MeToanka Relearning no3BOIMT BaM yYnUTBCS C MEHBLLIMMM
YCUIIMSIMI 1 60JTbLLIEV 3PPEKTMBHOCTBIO, BCE 60/IbLLE
BOBJ/IEKAs! BAC B [POLIECC 0bYYeHUs, Pa3BMBasi KPUTNYECKOE
MbILLIEHNE, OTCTaNBAS apryMeHTbl M MPOTUBONOCTAB/ISS
MHEHWS], YTO HEMOCPEACTBEHHO NPUBEAET K yCrexy.

CornacHo nocneaHnM Hay4HbIM JaHHbIM B 06M1aCTV HeMpPOHayKK, Mbl HE TONBbKO
3HaeM, Kak opraHn3oBaTh MHGOPMaLMIO, AeW, 06pasbl M BOCMIOMUHAHMS,

HO M 3HAEM, YTO MECTO U KOHTEKCT, B KOTOPOM Mbl YTO-TO Y3HANU, UMEIOT
byHAaMeHTanbHOe 3HaveHne Ans Hallei CNOCOB6HOCTH 3aNOMHUTb 9TO U
COXPaHUTb B rUMMNOKamMe, YTo6bl YAepXKaTb B J0/ITOCPOYHOR NaMaTK.

TaknM 06pasoM, B paMKax Tak HasblBaeMOro HeMpPOKOrHUTUBHOMO KOHTEKCTHO-
3aBVICMMOrO 3/1EKTPOHHOIO 00YYeHNs, Pas3nnyHble 3NEMEHTbI HaLLEN
NPOrpamMmbl CBSA3aHbl C KOHTEKCTOM, B KOTOPOM Y4aCTHWK Pa3BUBAET CBOO
NpoheCcCMoHanbHYH NPaKTUKY.



tech 26 | MeToponorus

B paMKax aTol nporpaMmbl Bbl MoJsiyyaeTe AOCTYMN K JIy4YLIMM YYe6HbIM MaTepuanam, NoAroToB/IEHHbIM
crneumanbHO Ans Bac:

Yye6Hblit MaTepuan

>

Bce gnaaKkTMyeckme MaTepmarbl co3faroTca NpenoasaTenami creymanbHo
JN19 CTYEHTOB 3TOro Kypca, YTO6b! OHM 6bIn AENCTBUTENBHO YETKO
CHOPMYNIMPOBAHHbBIMM 11 MONESHBIMM.

3aTeM BCA MHMOPMaLMs NepeBoanTCcs B ayaMoBuayasbHbli hopmaT, cosaasas
JANCTaHLMOHHbIN pabovmii MeToa TECH. Bee 9TO OCYLLECTBAAETCA C MPUMEHEHWEM
HOBEWLLIMX TEXHOMOT M, 0BEeCTeUNBatOLLMX BbICOKOE Ka4eCTBO KaXJoro 1s
npeAcTaBAeHHbIX MaTepuasnos.

MacTep-knaccbl

CyLLeCTBYHOT Hay4Hble JaHHble O NOJIb3e SKCMEPTHOro HAbMOAEHNS
TPETHEN CTOPOHDI.

Tak Ha3bIBaeMblIi METOS 0OyUEHWS Y SKCMEPTa YKpenaseT 3HaHUA 1 NamsiTb,
a TaKkke (hopMUpyeT YBEPEHHOCTL B HALLMX BYAYLLINX CIOXHbIX PELLEHNSX.

lMpakTnKa HaBbIKOB 1 KOMMeTeHLMi

CTyaeHTbl ByayT OCYLLIECTBAATb AEATENbHOCTb MO PA3BUTUIO KOHKPETHbIX
KOMIMETEHLMI N HABbIKOB B KaX A0 NpeMeTHOM 06nacTu. MpakTuka 1 AuHaMuka
NPVOBPETEHNA N PASBUTUA HABbIKOB U CMIOCOBHOCTEN, HEOOXOAUMbIX CNELNannCTy B
pamMKax rno6anusaLum, B KOTOPOW Mbl XXUBEM.

JlononHutenbHas nuTepaTypa

BKJIOYEHbI B CMNCOK NIUTepaTypbl Kypca. B BupTyansbHoi 6uénuoteke TECH cTyaeHT

J/ HoBelLne cTaTby, KOHCEHCYCHble AOKYMEHTbI N MeXAyHapO4Hble PYKOBOACTBa
6y,qu MMETb AOCTYMN KO BCEM MaTepunaiam, H€O6XO£|,|/leIM ANA 3aBeplieHnd O6yquI/l$:|.
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MeTop KeiicoB

MeToz [OMNOAHUTCA NOAGOPKOM NyYLLNX KEACOB, BbIGPaHHbIX CrieuvanbHO ANnd
aTOM KBanubukaLmmn. Keincbl NpeacTaBnatoTCA, aHanMsnMpyroTca 1 NpernoaaroTes
NyYWUMK crneupanmicTamMmn Ha MexXyHapoHOM apeHe.

MHTepaKTMBHbIe KOHCMEeKTbl

MbI NpeiCTaBNseM COflEPXKaHNE B NMPUBEKaTENbHOM U AVHAMUYHON
MY/IbTUMEANIAHOM (hopMe, KOTopast BKITFOYAET ayamo, BUAEO, N306paXKeHus,
Avarpammbl 1 KOHLENTyanbHble KapTbl AN 3aKPENIEHNst 3HAHWIA.

9Ta yHMKanbHas obyyatoLLaa cucTema Ana NpeacTaBeHns MynbTUMeANIAHOro
coaepxxaHns bbina oTMedeHa KoMmnaHmeln Microsoft kak "EBponeiickas
ncTopms ycnexa',

TeCTMpOBaHMe U NOBTOPHOE TeCTUpoBaHue

Ha MPOTAXEHNN BCemn nporpaMmbl Mbl MEPUOANHECKN OLlEHNBaEM U1
nepeoueHmnBaeM Ball 3HaHUA C MOMOLLbHO OLUEHOYHbIX M CaMOOLEHOYHbIX
ynpa>+<HeH|/|l7|: TaK Bbl CMOXETE y6€ﬂ,V]TbCﬂ, YTO AOCTUraeTe NOCTaBNEHHbIX LiENeN.




06
KBanudpukauus

YHVBepPCUTETCKNIA Kypc B 061acTu HeTpyMmeHToB B NUumPy 1 Pandas
rapaHTMpyeT, MOMUMO CaMOro CTPOIrOro 1 COBPEMEHHOIO 0ByYeHUs,
NosIyYeHne UnaoMa o NMPOXOXKAEHUW YHUBEPCUTETCKOrO KypcCa,
BblaaBaemMoro TECH TexHONorM4ecknM yHMBEPCUTETOM.
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YeneLwHo 3aBepLunTe aTy nporpamMmmy
W MOJIyYnTE YHUBEPCUTETCKUIA ANTMTITOM
6€3 XJ10M0T, CBA3aHHbIX C Noe3gKamm
M 6YMaXKHOM BOJIOKMTOM”
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[aHHbIn YHuBepcuTeTCKMiA Kypc B 061acTu uHctpymeHToB B NumPy 1 Pandas
COLEPXXMUT CaMYIO MOJTHYHO Y COBPEMEHHYIO MPOrpaMMy Ha PblHKE.

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: YHuBepcuTeTcKoro Kypca B o6n1actu mHctpyMeHToB B NumPy n Pandas

dopmaT: oHnawH

[1pOAOIKUTENBHOCTD! 6 Hepenb

L]
TEXHOJIOrNYeCKMiA
» yHMBepcuTeT

HacTosauwwit

aunnom

CBUAETENbCTBYET O TOM, YTO

————e, C AOKYMEHTOM, le,OCTOBepﬂIOLLLVIVI JINYHOCTb. — —
Oceowsn(a) 1 ycrnewHo npowesn(na) akkpeauTauuto nporpaMmmbl

YHUBEPCUTETCKUM KYPC
B 0611acTu
nHctpymeHtoB B NumPy n Pandas

[laHHbI/ AUNNOM CeLMan1anpoBaHHON NPOrpamMMbl, NPUCYXKAAEMbIi YHUBEPCUTETOM,
cooTBeTcTBYeT 150 y4eGHbIM YacaM, C AaToil Hauana AA/MM/TTTT U AaTON OKOHYaHUA AR/ MM/TTTT.

TECH siBnsieTcs 4acTHbIM BbICLUINM Y4eb| il , 1p! MuHucTepcTBOM
HapoAHoro o6pasoBaHua Mekcuku ¢ 28 uions 2018 ropa.

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.
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YHUBEPCUTETCKUN KYpC
MHCTpyMeHTbl B NumPy 1 Pandas

» dopmarT: oHnanH

» [1pOAOMKUTENIBHOCTL: 6 Hepenb

» YyebHoe 3aBefieHne: TECH TexHonornyeckuin yHuBepcuteT
» PacnucaHue: no cBoeMy yCMOTPEHUI0

» 9K3aMEHbI: OHJIalH



YHUBEPCUTETCKUN KYpC
MHCTpyMeHTbl B NumMPy 1 Pandas
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TEXHOJIOMMYECKNN
» YHUBEPCUTET




