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tecn 06| MNpesenTauus

310T Kypc npodeccroHanbHOM NOAroTOBKN AACT CTy[EHTaM NOSTHOE NpefcTaBeHne
0 HOBEMLLMX TEXHOMOIMSIX, UCNOMb3yeMbix B Data Science 1 CKYCCTBEHHOM
nHTennekTe. MNMonHbI CBOA AOCTUXKEHM, HOBbIX Pa3paboToK 1 paboumnx MHCTPYMEHTOB,
KOTOpble MPOBEeAYT Bac Yepes caMblii MHTEHCKBHbIN 06pa3oBaTeflbHbIN MyThb, YTOObI
noaroToBUTb Bac K BOCTPe60BaHHOMY B HACTOSILLIEE BPEMS HAaMPaBAEHNHO.

Ha npoTseHnn 9Toi NporpaMMbl Bbl HAy4MTECH BCEMY, YTO HEOBXOAMMO /15
aHanunaa faHHbIX, C OCBOEHMEM PasfiNYHbIX CyLLIECTBYHOLLMX MeTOA0B. Kpome Toro,
TECH nokaxeT BaMm, Kak cobupaTb MHOOPMALIMIO 1 KaK XPaHUTb ee Haaexalym
06pa3oM B Kax[JOM KOHKPETHOM Cry4ae.

13 pyK mpodeccrnoHasnos, ¢ ny4Llei CucTeMoit 06pa3oBaHms, HaAEXKHOCTBIO

N CTabUNbHOCTbBIO NYYLLIErO OHNARH-YHMBEPCUTETA Ha laHHbI MOMeEHT. Kpome
TOro, aBTOPUTETHbIN NMPUTTIALEHHbBIV MEXAYHAPOAHbIV PYKOBOAMTENb NPOBEAET
ncYepnbiBatoLLMe MacTep-Kaacchl, KOTOPble MOMOTYT CTYAEHTaM PasBUTb
nepenoBble HaBbIKK.

M3BeCTHbIV MpuriaLLleHHbIN
MeXX1yHapOoAHbIV PyKOBOAUTESb MPOBEAET
MCYEPbIBaKOLLME MACTEP-KaCChl,
MOCBSALLEHHbIE MNOCAEAHUM TeHAEHLMNAM

B 0671aCTV METOA0B aHam3a JaHHbIX"

[aHHbI Kypc npodeccrmoHanbHO NogrotoBKM B 06/1aCcTU METOA0B aHanusa
JaHHbIX COAEPXXMUT CamMyto MOJHYHO 1 COBPEMEHHYO 06Pa30BaTENbHYO MPOrpaMmMy
Ha pbiHKe. OCHOBHbIMM OCOBEHHOCTAMM NPOrpaMMbl ABAAKOTCS:

+ Pa3bop NpakTUYeCKmX KetcoB, NpeacTaBNeHHbIX akcrnepTamu

¢ HarnagHoe, cxeMaTu4yHOEe U UCKFYUTENBHO MPaKTNUYECKOE CoAepXaHne Kypca
NpeaocTaBNACT HAY4YHYHO M NPaKTNYECKYHO l/IHd)OpMaLll/II-O Mo TeM AncunnnmnHam, Kotopble
HeO6XO£LMMbI O1A OCYLECTBNEHNA I'IpO(DeCCVIOHaJ'IbHOM [EATENBHOCTU

* TpakTnyeckne ynpa>kHeHna and CaMOoOLIEHKN, KOHTPOA 1 NOBbILLEHNA yCNEBAEMOCTH
+ 0co60e BHUMaHMe YAENAETCA NHHOBALMOHHBIM METOAONOIMMNAM

¢ TeopeTquCKme 3aHATNA, BOMPOChI 3KCrepTam, ANCKYCCNOHHbIE (DOpyMbI Mo CNopHbIM
TeMaM 1N CaMOCTOATETIbHadA pa60Ta

* YyebHble MaTtepualbl KypCa AOCTYMHbI C MoB0oro CTayMOHapPHOro mnnm1 MOBUNBHOIO
yCTpOVICTBa C BbIXO4OM B UHTEPHET



Bce Heobxoammbie acrekTbl AJ15
aHasnnsa laHHbIX B (hopmate
BbICOKOKa4YeCTBEHHOIO 06y YeHMs"

B npenogaBaTesibCKuMii COCTaB NPOrpamMmMbl BXOAAT NPOMeCccHoHasbl 0Tpacsu,
NpV3HaHHble CrieLnanicTbl B BEAYLLMX KOMMaHUSX 1 NPECTUXKHbIX YHUBEPCUTETAX,
KOTOPble NMPUBHOCAT B 06YYEHME OMbIT CBOEI PabOThI.

MynbTMeaniHOe CoaepyKaHmne, pa3paboTaHHOE C MCMOb30BaHNEM HOBEMLLIMX
06pa30BaTeNbHbIX TEXHOMOMWIA, MO3BOMWT NPOMECCHMOHaNaM NPOXOANTL 0ByYeHe
B CMMY/IMPOBAHHON Cpefie, 06ecnedmBatoLLiell MIMMEPCUBHDIN y4ebHbI npoLec,
OCHOBaHHbI Ha 06y4eHn B peasribHbIX CUTYaLmsIX.

CTpyKTypa 97Ol NporpaMMbl OCHOBaHa Ha NMpo6eMHO-0PUEHTUPOBAHHOM 0BYYeHNMN,
C MOMOLLbHO KOTOPOrO CTYAEHT AOMXKEH MOMbITaTbCA PaspeLLnTb Pas/inyHble CUTYaLmMK

n3 I'IpOd)eCCI/IOHaJ'IbHOVI MNPaKTUKK, BO3HMKarOLME B TEHEHNE yqe6Horo KypcCa. Ona

9TOro cneunanncry 6y;1eT noMoraTb MHHOBAUMOHHaA MHTEPaAKTUBHaA BUOEOCUCTEMAQ,

CO34aHHaA N3BECTHbIMUN 1 OMbITHbIMW CrieynainCtTaMm

MpesenTauns | 07 tecn

B aTOM 06y4eHum ncronb3yercs
JIYNLLMK y4e6HbIV MaTepumal, OCTYMHbIN
[1J15 CKaYMBaHWS WIv OHIlalH, YTO6bI
BaM 6b1J10 fierye crpaB/isiTbCs C y4ebou
W pacrpenesnsite yCums.

[10/1HBIV KypC 06YYeHUS], CO3[aHHbIN
C Y4ETOM 06LLEN LjeSIN KaYeCTRa,
HanpaBJ/IeHHbIV Ha TO, YTObbI
BbIBECTU HaLLMX CTYJEHTOB Ha CaMblvi
BbICOKUI YPOBEHb KOMMETEHTHOCTM.




02
Llenw

Llenn naHHo nporpammbl 6binv onpefesneHbl Ha OCHOBE PeanmMCTUYHbIX

n HeO6XO)ILI/IMbIX 3aja4 Ang cneunanmcTa B JaHHOM oTpacnu. [ocTeneHHo CTYAeHT

CMOMET NMPOBEPATH CBOE 0BYUEHIE U CBOM MNPOrPECcC B OCBOEHWM COAEPIKaHNS,

YTOObI B KOHLIE KypCa 3aBepLUMTb MOJHbINA NPOLece NpodeccroHanbHOro pocTa.

jal?



Lenn |09 tec’:

PeannctnyHble, JOCTUXMMbIE

M BbICOKO3((PEKTUBHbIE

Lies 4151 Ballero
MpopeccroHasIbHOro 0byyeHns"




tecn 10| Lenwm

O6wue Luenu

* AHanM3MpoBaTh NoMyYeHHble JaHHble 1 eNaTb BbIBOAbI, MCNOMb3Ysa CTAaTUCTUYECKME
VHCTPYMEHTBI, YTOBbI MPUHUMATb Hanboee NOAXOASLLME PELLEHUS B MHOGO
MOMEHT BPEMEHM

l/|3y‘-ll/ITb BBO[HbIE MOHATNA CTATUCTUKI, PACCY>XXAATb CTAaTUCTUHECKN, NPEACTABIATb
B3anMOCBA3N MEXAY Pas/IM4HbIMK NEPEMEHHbIMN, CPEAN MPOYEro

Yrny6uThb 13y4eHre NPUHLMNOB BEPOATHOCTH, NEXALLMX B OCHOBE MH(DEpeHLanbHOM
CTaTUCTUKIA, KOTOPas MO3BOMAET NPOTUBOMOCTABNATL NPEANONOXeHUS (MpoBepKa
rUnoTes) 0 TOM, YTO NpeCTaBAeT Co6Oi JaHHas nonynaLms

MOHATH UCTOYHUKM MHDOPMALMK, @ TakxKe LIEHHOCTb, KOTOPYHO OHW BHOCAT B CO3AaHNe
HOBbIX MHHOBALIMOHHbIX BU3HEC-MOAENEN

3HaTb ¥ UCMONb30BaTb CTAaTUCTUYECKME MHCTPYMEHTbI ANA peLleHns I'IpO6J'IeM B 06/1acTm
6OMbLLMX JaHHbIX

[MOHATL, KaK COYeTaHmne BCeX AaHHbIX, MPOXOAALMX Hepes |/|HT€|3H€T, MOXET ObITb
O6'be£|,l/IHeHO ana onpegeneHnd HoBblX CTpaTerl/lIZ, NMPUMEHVMbIX K Pas3in4HbIM
MPOMbILNEHHBIM, AENOBbIM, (DI/IHaHCOBbIM CekTopaM N T.4., B Pasn4HbIX 06nacTsx,
TaKNX KaK 9HepreTnka, 3paBooOXpaHeHNE, SKOHOMMKa M1 KOMMYHUKaLINN

M3yunTb pasnmyHble METOLbI aHaNN3a U UCMOMb30BaHNSA JaHHbIX, B/3yanu3aLmum

W TEXHUKY B3aUMOJENCTBIS, TECHO CBSAI3aHHbIe C PONbIO CreLManicTa o aHanmay AaHHbIX
W VX BKNaAOM B NPeABUAEHNE U BULEHNE BbINONHEHNS MHHOBALMOHHbIX MPOLECCOB,
NO3BONALWMX 3DDEKTUBHO YPABAATH U3MEHEHUAMY B OPraHn3aLmsx

YCBOMUTb KOHLEMNUMK, METOANKM, METOAONOTNM U 3HAHWE 3bIKOB, KOTOPbIE nocny>art ansd
X MTPUMEHEHNA TPK N06bl4e 60MbLLIMX 06 BEMOB AaHHbIX

* Moapo6HO U3YUnTb anropUTMbl ¥ METOfbl UCKYCCTBEHHOMO MHTENNEKTa, TaK1e Kak
JIEPEBbLA PELLEHNI, KnacChhrKaLmus 1 acCoLyaTBHbIE NPaBUIa, HEMPOHHbIE CETM
1 rNy6oKoe 0byyeHwe r1yb6okoe 06yYeHume

* [prMeHaTb MHCTPYMeHTbI Data Mining Ans pelueHuns y4ebHblx 3agaq, MHTEPNPETMPOBaTb
MOJTyYeHHble pPe3ynbTaThl, @ TaKXe YMETb MPOEKTUPOBATb UHTENNEKTYANbHYHO CUCTEMY,
CNOCO6HYHO BbIBOAWTL HOBbIE 3HAHMS

+ Y3HaTb 0 6a3ax AaHHbIX, OT TPAANULIMOHHbIX O HECTPYKTYPUPOBAHHbIX, Fae
6yayT XPaHUTLCA AaHHble, TPEBYIOLLME APYTUX BUAOB 06paboTKM, HanpuMep,
ayamo- U BUAEOMOTOKM

* [OHATb BaYKHOCTb 061aYHbIX BbIYMCAEHW AN 06paboTKM 60/bLINMX 06bEMOB AaHHbIX
11 0 TOM, KaK 3TW 60/IbLLME [JaHHbIE MOTYT NOBAUATL Ha MHCTPYMEHTbI, MO3BOAAOLLIME
nony4aTb ¥ BbIBOAUTL 3aKOHOMEPHOCTU B, Ka3anoch Obl, HE CBA3AHHbIX MEX Y
co60W JaHHbIX

*+ Yrnyéutbes B 13ydeHne pperimBopka Hadoop v ero haiinosoit crctemsl HDFS (Hadoop
Distributed File System), KoTopasi NpeA0CTaBNAET CUCTEMbI U METOLbI AN XPaHEHNS
1 pacnpeaeneHHon o6paboTki 60MbLINX 06 BEMOB faHHbIX

* YMeTb NpVMeHSTb MHCTPYMEHTbI AN5 NapannensHoi obpaboTkun: MapReduce,
pa3paboTaHHblit koMnaHuel Google B 2004 roay, nim Spark, KOTopblIi ceitvac HaxoauTCs
noA arnaoi Apache Software Foundation

+ [TOHATb, Kak BbICOKOMPOU3BOANTENbHbIE NN1aT(QOPMbI C HU3KOW 3afepXKoit paboTatoT
19 MaHUMYyNMPOBAHNA UCTOYHUKAMM [JaHHbIX B peasibHOM BPEMEHU, KOTOPbIE [JOMKHbI
pearMpoBaTb Ha TPeBOBaHUSA K O6CNYXXMBAHMIO B MUAMMCEKYHAHOM Anana3oHe



KoHKpeTHble uenu

Mopgynb 1. AHanus u uHTepnpeTauuns gaHHbIX

¢ 3HaTb pasnnyHble TEOPUM aHaNM3a 1 UHTEPMPETaLMN JaHHbIX
+ OnpenennTb Hanbonee pacnpoCTPaHeHHble AeCKPUNTOPbI 471 Habopa JaHHbIX

¢ 3HaTb M OLEHUTb MPUMEHUMOCTb Pa3NNYHbIX JECKPUMTOPOB K CYLLECTBYHOLLEMY
Habopy AaHHbIX

¢ VIHTepnpeTpoBaTh NPOBEPKY MMMNOTES U €8 MPUMEHUMOCTb B MUPE aHann3a AaHHbIX
* HayuuTbCa MHTEPMPETMPOBATL PA3IMYHbIE CYLLECTBYOLLIME METOAbI PErPECCHH
Mon,ynb 2. MeTO,D,bI aHa/ln3a gaHHbIX U MCKYCCTBEHHbIﬁ WHTeNnneKT

¢ 3HaTb pPasnyHble METOMbl aHanM3a faHHbIX

¢ Pa3pa60TaTb COBMECTHYHO CTpaTErnto NCNosb30BaHNA CTaTUCTUYECKNX METOAOB
1 MCKYCCTBEHHOIO MHTEJIEKTA A14 pa3pa60TK|/| OonncaTesibHbIX M NpeAcKa3aTe/IbHbIX
CUCTEM, MPUMEHAEMbIX K PEaJTbHOCTH Ha6opa [aHHbIX

* TIOHATb NPUHLMN AENCTBUSA U XapaKTEPUCTIKM 0BbIYHbIX METOI0B 06patoTKM
MaCCMUBHbIX [JaHHbIX

* OnpefennTb METOAbI, OPUEHTUPOBAHHbIE HA CTATUCTUYECKMIA aHANN3, NCKYCCTBEHHbI
VHTENNEKT 1 06paboTKy MaCCHBHbBIX AaHHbIX
Mopgynb 3. MUHCTpyMeHTbI aHann3a AaHHbIX

* 3HaTb cdhepbl, Hanbonee YacTo UCMONb3yeMble CrieLuanMcTamm No aHann3y JaHHbIX

* Hayuutbcs o6pabaTtbiBaTh fJaHHble B pasnnyHbix hopmatax 13 pasHbix MCTOUHMKOB

* Y3HaTb 0 HEOGXOAMMOCTY FrapaHTMPOBATb A0CTOBEPHOCTD [JaHHbIX Ha aTare,
NPEeALIECTBYIOLLIEM X 06paboTKe

+ OnpenennTb HOBbIE TEXHOMOMMM KaK NeAarornieckme MHCTPYMEHTbI B KOMMYHUKaLMK
C PasnYHbIMM BU3HEC-PEANNAMM

* Y3HaTb 0 NOCNeAHMX TEHAEHUMAX B CO3[aHUN MHTENNEKTYasbHbIX CYLLIHOCTEN Ha OCHOBE
r/1y60KOro 06YYeH!s 1 HEMPOHHbIX CETEl

Lenn |11 tecn

Mopaynb 4. Cuctembl ynpaBneHusi 6asamMum AaHHbIX
1 pacnapasnienueaHusa AaHHbIX

+ 3HaTb METO/bl MCKYCCTBEHHOMO UHTENNEKTA, MPUMEHUMbIE AN MACCUBHO-NapannenbHo
06paboTKM AaHHbIX Ha 3aAaHHOM HAabope AaHHbIX U B COOTBETCTBWN C 3apaHee
onpeneneHHbIMY TPeGOBaHNSMM

¢ Oﬂpe,ﬂ,eﬂl/lTb, KaK ynpaBiAaTb 60NbLWNMM 06BEMAMY [aHHbIX pacrpeaeneHHbIM o6pa30M

¢ [loHATb npuHUMN NencTaus u XapPaKTEPUCTUKN 006bIYHbIX METOA0B O6pa6OTKI/l
MaCCUBHbIX AaHHbIX

¢ OI'Ipe,ELeJ'IVITb KOMMEPYECKNE NHCTPYMEHTbBI M MIHCTPYMEHTbI C OTKPbITbIM NCXO4HbIM
KOAOM /14 CTaTUCTUYECKOIro aHasi3a, MICKYyCCTBEHHOIO MHTENEKTa U O6pa6OTKl/I
MaCCUBHbIX JaHHbIX

CTumynupyroLas
npopeccroHasibHbIN poCT
rporpaMma, KoTopasi rnpu3BaHa
noAAepXxnBaTh Ball MHTEPEC

M MOTMBALIMIO Ha MPOTSHXKEHMM
BCEro obyyeHns"



03
PyKoBOACTBO Kypca

B COOTBETCTBMM C KPUTEPHAMM Ka4eCTBA, KOTOPbIE Mbl MPYMEHSEM BO BCEX HALLIMX
crneuyanusauunsix, sTa nporpaMma npeasiaraeT BaM BO3SMOXHOCTb YUUTBCS Y NyYLIKX,
C NpenofaBaTe/lbCKMM COCTaBOM, BKOYAKOLLIMM NPOhecCoHanoB B 3TOM CEKTOPE,
KOTOpble B/IOXAT CBOV TEOPETMYECKME 1 MPaKTUYeCcKMe 3HaHWs, YTOObI MOAHATL

BaC Ha caMblii BbICOKMIA ypoBeHb. C caMbIMM COBPEMEHHbIMU 1 3DDEKTUBHbIMM
MeToflamMn 06y4eHMs Ha pbiHKe OHNaH-06y4YeHs.




PykoBoacTBo kypca | 13 teC/i

Yuntech y nyyimx
1 puobpeTariTe 3HaHWS 1 HaBbIKMY,

/ HeobXxoAMMble /15 YCreLIHOro

BrlafleHNs JaHHOW OTPac/ibr”



tecn 14|PykosoacTso kypca

MpurnalweHHblI pyKOBOAUTENb MEXAYHAPOAHOI0 YPOBHS

Mpn3HaHHbI XypHanom Forbes, oanH U3 nyylumx akcneptoB B 06nactu Data Science, Po6epT MopraH
— BbIJJalOLLMIACS MaTEMATHK, CNIELMann3nPYHOLLMIACA B 061aCTW BbIYUCIUTENIbHOW CTAaTUCTUKK. Ero
06LLUMPHbIe 3HaHUSA B 3TOW 0611aCTU MO3BOMMIN MY CTaTb YaCTbH MEXAYHAPOAHbBIX 9KCMEPTHbIX

MHCTUTYTOB, NPUMEPOM KOTOPbIX ABNAETCA TPAaHCHaLlMOHa/IbHaA KOMNaHUA Unilever.

Takum o6pasom, oH Bosrnasun Data Science Ha rno6anbHOM ypoBHe. B 3TOM OTHOLLEHUM,

OH KypMpOBaJT MHOXXECTBO NMPOEKTOB C UCMOSIb30BaHWEM NepefoBOV aHaNUTUKM NS ONTUMU3aLMK
CTpaTernyeckux onepauuin komnaHuit. Cpefin ero rnaBHbIX AOCTUMXKEHWI — YNyyLLIEHWe OMbiTa
MOKYMOK [151 MHOXECTBA K/IMEHTOB, Npeznaras UM NepCcoHasM3MpoBaHHbIe PEKOMeHZaLumn

Mo TOBapaM, OCHOBaHHbIE Ha UX NpearnoyTeHusiX. B pesynbtaTe OH J06UNCS, YTOBbI NOTPEGUTENH
ycTaHaBNMBanM NnossibHble OTHOLEHUS ¢ BpeHaamu. OH TakXXe UCNoNb3oBan «LuppoBbIX
[BOVHMKOB» B NPOU3BOACTBEHHOI CETH, CYMEB KOHTPONIMPOBATb MPOU3BOACTBO Mblfla B PEXUME

peanbHOro BpeMeHu n 3Ha4ynTesIbHO yNyyLlWnTb Ka4eCTBO.

Kpome Toro, ero gpunocodus cocpefoToyeHa Ha MCMob30BaHUU CUCTEM AaHHbIX AN15 PELLEeHUS
CNOXHbIX MPO67eM B GU3HEC-CPELie U CTUMYNMPOBaHMS MHHOBALMIA. B TO e Bpems, B cBO6OLHOE
BpeMsi OH pa3pabaTbiBaeT NPOrpaMMHOe 06eCreyeHre 1 y4acTBYeT B MPOEKTAX C OTKPbITbIM
MCXOAHbBIM KOfLOM. [103TOMY OH OCTaeTcs B aBaHrapAe NocnefHUX TeHAEHUWIA B TakUX 0611acTsiX, Kak

baiecoBckas CTaTUCTUKa, 6osbLIMe AaHHble N VICKYCCTBeHHbIVI WHTENNEKT, Cpean npoyumx.

Kpome Toro, ero pa60Ta HeOHOKPaTHO 0TMeYanacb pas3sIM4HbIMN Harpagamu.

Hanpumep, HeaaBHO OH nonyynn Harpagy «[ocTvxeHns B 6usHece» oT Unilever 3a Bknag,

B LndpoByH TpaHCHOPMALMIO JaHHO KOMNaHWW. B aTO CBA3K CTOMT OTMETUTb, YTO MHTErpaLus
TEXHOIOTUIA NO3BOANAA KOMMAHUAM MOBbLICUTb CBOKO ONepaLoHHYI0 3hPEKTUBHOCTb 3a CyeT
aBTOMaTuM3aL MM NOBTOPAIOLLMXCA 3afay. ITO 3HAUYUTESIbHO COKPATUIO KOSIMYECTBO YeNIOBEYECKMX

OLIMBOK B NOrMCTUYECKOW Lleno4ke, 4TO NpUBENO K 3KOHOMUN BPEMEHU N CPEACTB.



PykoBoacTBo Kypca | 15 tech

[-H MopraH, Po6epT

* MexayHapoAHbIV PyKOBOAUTENb OTAENa HayK1 O AaHHbIX B KOMMNaHuu Unilever
Hbto-Mopk, CLUA

* PyKOBOAWTENb OTAENA aHaNUTUKN U HayKn 0 AaHHbIX B Dunnhumby, Hbro-Mopk

* CreuyanicT no CTaTeTuke B koMnanuu Unilever, Hbro-/opk

+ CTeneHb MarncTpa B 061acT Bbl4UCIUTENBHOW CTaTUCTUKK, YHBEPCUTET Bacth

+ CTeneHb MarncTpa B 061acT CTaTUCTUYECKUX UCCeAOBaHUI,
bpuctonbckuin yHUBEPCUTET

+ CTeneHb H6akanaspa B 06n1acTi MaTeMaTuku B YH1BepcuTeTe Kapandda
+ CeptTndukaT No CTaTUCTUYECKOMY 06y4eHnto, CTIHMOPACKNA YHMBEPCUTET
+ CepTndukaT No NPOrpaMMMPOBaHNIO OT YHMBepcHTeTa [)koHa XonkmnHca

Enarogapsi TECH Bbl cMoOXXeTe
YYUTBCA Y JTYYLUMX MUPOBbIX
npogeccnoHasioB”




tecn 16| PykosoacTeo kypca

PykoBoacTBO

[-H TanuHpo, Jlyuc AHxenb

*

*

cnonHUTeNbHbIA AMPEKTOP MO MHHOBaLMSM B Telefénica
MeHemkep Mo TEXHWUKO-3KOHOMMUYECKOMY aHanwmay B Telefonica Moviles
CynepBali3ep No pasBuTUO B KOMMaHuUM Motorola

[1oKTOp Hayk B 0611aCTW yNpaBAeHYECKOh SKOHOMUKM U CO3AaHNS HOBbIX 613HeC-Mofenel B MoanTeXHn4eckom
yHuBepcutete Magpuza

CTeneHb MarucTpa B 061acTv ynpasfeHyst GU3HECOM B YHUBepcuTeTe HaBappbl, VicnaHus
CTeneHb MarucTpa B 061acTyv ycayr v 6e3onacHocTy B IP-ceTax, MoamTexHnyeckuin yHuBepeuteT Magpvaa

Kypc npotheccnoHanbHoi MoAroTOBKM B 06/1aCTV CETEBbIX M MEPEA0BbIX MHTEPHET-ycnyr, YHuBepcuteT Kapnoca Il
B Magpwvae

VIH)KeHep B 061aCTK TENEKOMMYHMKALMIA MOAUTEXHNYECKOrO YHBEpCHTeTa Maapuaa




PykosogcTso kypca | 17 tecn

MNpenopasatenu
[-H AnbmaHca, AHTOHUO
¢ CI'IeLI,I/IaJ'Il/ICT M0 ynpaBneHnto JaHHbIMK 1N BU3YalibHOMY aHan3y

* PaspaboTka, BHeapeHue v nHterpaums LueHtpa DC Julian Camarillo

+ CTapLUnit TEXHUYECKMIA CNeLmnanicT: aKCrayaTaLms, NPOEKTPOBaHME U apxXmnTeKTypa
ceTeit LleHTpa 06pa6oTky AaHHbIx (LIO/), pacnonoxeHHbix B MHaeneHaeHcun v OpayHbe,
a Tak)Xe TPaHCMOPTHOW CETW Ha HaLMOHaNbHOM YPOBHE A1 TapidOB 1 BbIMUCKM

+ JKCMEPT 2-T0 YPOBHS: paboTa Mo NPOEKTUPOBAHIO U BHEAPEHIIO ceTell (C
TeXHONOr4YeckMu n3meHeHuamn) LIOJ ®parcucko CaHua 1 nosxe MaHyanb ToBap

[-xa Kopaepo MNapcus, Mapta
¢ CI'IeLI,lAaJ'II/ICT B 06M1acTHt ﬂpI/IKJ'Ia):LHOIZ MaTemMaTuKn 1 aSDOKOCMVILIeCKOVI TEXHUKU

* VlccnepoBatenb B rpynmne YACIEHHbIX METOAOB U MPUIOXKEHWIA
a3POKOCMUYECKMX TEXHOMOM WA

* CTapLLII/II7I npenoaasaTesib B [10IMTEXHNUYECKOM YHMBEPCUTETE Magpnaa

* CTapLUWii TEXHWK B 06/1aCTW @9POKOCMUYECKON TEXHUKM

I-H MoHTecuHoc Mapcus, denune
+ [apTHep-ocHOBaTENb M reHepanbHbin anpekTop Knowdle Al Technologies Group
* ['eHepalnbHbIN anpekTop HOMONOVUS
+ [eHepanbHbIN anpekTop Intuitio Group
* MarucTtp enoBoro aaAMMHUCTPUPOBaHNS B 06ACTU MHHOBALWIA

+ CTeneHb H6akanaspa B 061aCT! KOMMbHOTEPHbIX TEXHONOM M B [ONMTEXHNYECKOM
yHuBepcutete Magpuaa
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CTpyKTypa u cogeprxaHue

Y4ebHbIin nnaH Kypca npotheccroHanbHoM NOAroTOBKM COCTaBEH KaK MOMHbI
3KCKYPC MO KaXK0W 13 TeM 3HaHWI, HEO6XOAMMbIX A1 MOHUMaHUS Y MPUHATHA
cnoco6oB paboThbl B aTol o6nacTu. C NOAX0A0M, OPUEHTUPOBAHHbLIM Ha MPaKTUYecKoe
NpUMEHEH e, KOTOPbI MO3BONNT BaM pacTu Kak NpodecchoHany ¢ caMmoro NepBoro

MOMEHTa 0By4eHus.




CTpykTypa u copepxanue |19 tec/:

KomrinekcHas y4ebHasi
rporpamma, OpueHTMPOBaHHas

Ha NMpuobpeTeHne 3HaHNM

1 rMpeobpas3oBaHne nx B peasibHble
HaBbIKW, cO3/aHa /151 TOro, YTobbl
NpoABMHYTb Bac K COBEPLLEHCTBY"



tecn 20

1.1
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BBepeHue B CTaTUCTHKY

Mepbl, IpUMeHMble K 06paboTke NHHOPMaLM
CTaTucTMYecKas Koppensiums

Teopws yCNOBHOW BEPOSITHOCTU

CnyyaliHble nepemMeHHble 1 pacnpeneneHns BeposITHOCTe
balecoBckuin BbIBOA,

Teopust o6pasLoB

[loBepuTenbHble HTepBasbl

[NpoBepka runoTes

PerpeccnoHHbIi aHanma

MpeanKTBHAS aHanuTMKa

MeToabl OLEHKM 1 BblIGOpa Moaenei

MeToabl NMHENHOM ONTUMN3ALMM
MogenupoBaHve metogom MoHTe-Kapno
CLeHapHbI aHanma

MeToabl MaLLMHHOIo 06yYeHus

Be6-aHanuTuka

MeTofabl MHTeNIeKTya/IbHOro aHanm3a TekcTa
MeTozbl B 06paboTke ecTecTBEHHOMO s3bika (NLP)
AHanuna coumanbHbIx ceTel

DATA PROCESSING |t
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4.10.

21 tecn

Cpegfa R B Data Science

Cpepna Python B Data Science

CTaTnyeckme 1 cTaTucTmyeckne rpadukn

06paboTka faHHbIX B pasnnyHbix hopmMaTax 1 13 pasnnyHblX UCTOYHUKOB
OunCTKa M NMoAroToBKa aHHbIX

iccnenoBaHus

[lepeBbs pelueHnit

Knaccudbukaums 1 accoumaTvBHbIE NpaBuna

HenpoHHble ceTu

[ny6okoe 06yyeHme

O6blYHble 6a3bl AaHHbIX

HeTpaanunoHHble 6a3bl JaHHbIX

06/1a4Hble BbIYMCIEHNS: pacnpefeneHHoe yrpaBieHme JaHHbIMK
HCTpyMeHTbI A5 BBOAA 60MbLIMX 0O6BEMOB laHHbIX

Tvnbl napannen1ama

[NloTokoBas nepegada v 06paboTKa AaHHbIX B peasbHOM BPEMEHN
MapannensHasa o6paboTka: Hadoop

MapannenbHas o6paboTka: Spark

Apache Kafka

49.1. BeepeHue B Apache Kafka

4972,  ApxuTekTypa

493. CTpyKTypa OaHHbIX

494 APIKafka

4.9.5.  [lpuMepbl NCMNONb30BaHMA

Cloudera impala
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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.



MeToponorus | 23 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 24| 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

MeTogonorus | 25 tech

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.



tech 26 | MeToponorusa

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-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

BeyLLYHO POsib B MMPOBOW Nefdarorvike, Hasbiaetca 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.



27 tecn

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.



tecn 28| Metogonorus

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.

MeTtogonorus | 29 tech
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KBanudpukauus

Kypc npodeccunoHanbHoM NOAroTOBKM B 061aCTV METOAOB aHanmaa AaHHbIX
rapaHTMpyeT, MOMUMO CaMOro CTPOrOro 1 COBPEMEHHOIO 0BYyYeHWs), MOyYeHve
Annnoma o NpoxoxzaeHnn Kypca npodeccroHanbHOM NOArOTOBKM, BblAaBAEMOrO
TECH TexHONorm4eckmm yHUBEPCUTETOM.




Keanudukaumnsa | 31 tec’.

YeneLHo 3aBepLunTe aTy nporpamMmmy

W MOJTyYNTE YHUBEPCUTETCKUK AUTMTITOM
6€3 XJ10M0T, CBA3aHHbIX C Moe3gKamm

1 6YMaXKHOV BOJTIOKUTON”




tecn 32|Ksanudbukaums

[aHHbin Kypc npodeccroHanbHoi NoAroToBKY B 0671aCTM METOA0B aHanusa
JAaHHbIX COAEPXKUT CaMyHO MOMHYHO 1 COBPEMEHHYHO MPOrpamMMy Ha pbIHKE.

[locne NpoxoXAeHWA aTTecTalm CTYAEHT NONYYUT MO NOYTE* C NOATBEPXKAEHNEM
NOMyYeHWst COOTBETCTBYHOLLMI AMMIOM O MPOXOXKAeHUM Kypca npodeccuoHanbHom
NoAroToBKM, BblLaHHbI TECH TexHonormyecKum yYHMBEPCUTETOM.

[Onnnowm, BblaaHHbIM TECH TexHonormyecKum yHMBepCUTETOM, NMOATBEPXKAAET
KBanMdukaLmio, NoaydeHHyro Ha Kypce npodeccroHanbHoM NoAroToBKK, 1
COOTBETCTBYET TPEOOBAHMAM, 06bIYHO NPEAbABASEMbIM GUPXaMM TPyaa,
KOHKYPCHbIMM 3K3aMeHaMM 1 KOMUTETaMM MO OLIEHKE Kapbepsbl.

[vnnom: Kypc npogeccruoHanbHoi NoAroTOBKY B 0671aCTU METOA0B
aHanm3a AaHHbIX
dopmart: oHnaiH

[MpOoOO/HKMTENBHOCTL: 6 MecsLeB

(]
TEXHOJIOrNYECK I
'» yHuBEpcuTeT

HacToawwit

JMMIoM

CBUAETENbCTBYET O TOM, YTO
I-H/T-xa - - __, C JOKYMEHTOM, YL0CTOBEPSIOLMIA IMYHOCTb, - N
Oceowsn(a) 1 ycrnewHo npowesn(na) akkpeauTauuio nporpaMmmbl

KYPC NPO®ECCUOHAJIbHOM NOArO0TOBKMU

B 06nacTu
MeTOo[0B aHa/n3a AaHHbIX

[laHHbI/ AUNIOM CeLMan1anpoBaHHON NPOrpamMMbl, NPUCYXKAAEMbIi YHUBEPCUTETOM,
cooTsetcTByeT 600 y4e6HbIM YacaM, C 4aTO Hauana AA/MM/ITTT U AaTON OKOHYAHWs AA/MM/TTTT.

TECH siBNsieTCA YaCTHbIM BbICLINM y4eG| il , np MwuHUCTEPCTBOM
Hapo/iHOro 06pa3oBaHNsa Mekcuku ¢ 28 nioHs 2018 roaa.

17 nrona 2020 r.

A-p Tere Guevara Navarro
PexTop

unique TECH code: AFWOR23S techtitute.com/certificates

*laarckuii anocTunb. B cnyyae, ecnu CTyAeHT NoTpebyeT, 4To6bl Ha ero AUMIOM B 6yMaxHOM dopmaTe 6bi1 npocTaBseH Maarckuii anoctunb, TECH EDUCATION npefnpuMeT Heo6XoAMMbIe Laru Ans ero nosyvyeHus 3a AoMNONHUTENbHYO NiaTy.



]
TEXHOJIOTMYECKUN
» YHUBEPCUTET

Kypc npogpeccuoHanbHowm
NOArOoTOBKMU
MeToabl aHann3a AaHHbIX

» dopmart: oHnaiH

» MpoaoMKUTENBHOCTL: 6 MecsiLeB

» YyebHoe 3aBefieHne: TECH TexHonornyeckuin yameepcuTeT
» PacnucaHue: no cBoemy yCMOTPEHUI0

» 9QK3aMeHbl: OHNalH



Kypc npodeccrnoHanibHON NOAroTOBKU
MeToabl aHanmaa JaHHbIX

Q
t e n TEXHOTOMNYECKMI
C » YHMBEpCUTET



