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01
[lpe3eHTaUuUSA

MHTENneKTyanbHblii aHann3 AaHHbIX YNPOLLAETCs MPY UCMoNb30BaHWUM METOAOB
MaLLMHHOrO 06Yy4YeHMs B HayKe O JaHHbIX. [ocnenHee nomoraet UT-cneunanmnctam
M3BNEKATb MaKCUMasbHYH LIEHHOCTb M3 AaHHbIX. B paMKax nporpammb

CTYAEHTbI U3y4aT pasvydHble NPoLeaypbl CTaTUCTUYECKOro BbIBOA A/s aHanmnsa

1 OMpeaeneHnst NepeMeHHbIx, X pacrnpefeneHmns n 3HadeHnit. Bce aTo cnocobeTByeT
KapbepHOMY POCTY CTY[EHTOB, XXeNaroLLyX CreLmnannaMpoBaTbca B 3TOM 061acTu.




MpesenTauus | 05 tec’,

PasBuBanTe cBOM HaBbikn U T-
crieymanncTa B 0671aCTu HayKu
O JJaHHbIX 1 JaTta-MavHUHra"



tecn 06| MNpesenTauus

B 9TOM YHVMBEPCUTETCKOM KypCe aHanmampyoTes TEOPETUYECKIE OCHOBbI, KOTOPbIE
nomoratoT NT-cneumanmncTam pasBrBaTh 3HaAHUSI O PA3IMYHbIX CYLLIECTBYHOLLIMX
MeToAax NOArOTOBKM AaHHbIX 419 OYMCTKM AAHHbIX W AaTa-MalHuHra. Takoke 6yayT
npefcTaBeHbl HEO6X0AUMbIle MHCTPYMEHTbI A5t OLEHKM Pa3NYHbIX METOAMK

B MOWCKaXx OLLIMOOK, KOTOPble MOMYT Bbi3BaTb NPo6eMbl B pabodelt cpese.

Bcsa nporpamma CoCTOUT U3 Cepuy TeMaTUUYeCKMX NCCefoBaHunii, KoTopble 6yayT
CMOCco6CTBOBATb OOYYEHNIO CTYAEHTOB, CTPEMSALLMXCS NPOABUHYTLCS B CBOEH

npodeccroHanbHOM Kapbepe 1 6pOCKTL BbI30B cebe, YTOBbl OCTUYb COBEPLLEHCTBA.

Bce 310 cTaHeT Bo3aMoxHbIM 6narogaps 100% oHnaiH-nporpaMme, Kotopasi
afanTmpyeTca K exkeHeBHbIM MOTPEBHOCTSAM CTYAEHTOB 1 MO3BOAAET Ha4aTb
06y4eHne, UMes YCTPOMCTBO C MOAKIHOYEHMEM K MHTEPHETY, YTOObI Ha4aTb PaboTy
Ha[ CO3AaHVeM NOSIHOLEHHOro NPoMeCccHoHanbHOro NPOMUS ¢ MeXayHapoaHO
npoekLei. Kpome Toro, B 06LIMPHYHO KOMNEKLUMIO MybTUMEANIAHBIX PECYPCOB 3TOM
nporpaMMbl A06aBEH YHUKANbHbBIA AONONHUTENBbHbIA MacTep-Ki1acc, CO3AaHHbIN
BCEMMPHO NPU3HAHHbIM 3KCNEePTOM B 061aCTV HayKu O AaHHbIX.

[laHHbI YHUBEPCUTETCKUIA KypC B 0651acTh 06paboTKu U npeobpasoBaHus

B UHTENINEKTYaNbHOM aHanuse AaHHbIX COAEPXKMT CaMyto MOSHYHO 1 COBPEMEHHYHD
06pasoBaTesibHyHO NPorpaMmMy Ha pbiHke. OCHOBHbIMM 0COGEHHOCTAMM

06y4eHns ABNAIOTCS:

+ Pas6bop NpaKkT1YecKyx Kencos, NPeACcTaBeHHbIX 9KCNepTaMi B 0671aCTU UHKEHEPIN,
OPUEHTMPOBAHHOM Ha aHaNM3 AaHHbIX

* HarnagHoe, CXeMaTUYHOE W UCKITKUNUTENTbHO MPaKTNUYECKOE CoAepXaHne Kypca
NpeaoCTaBNACT HAaY4YHYHO M NPaKTNYECKYHO MchopMauwo Mo TeM AncunnimnHam, Kotopble
H€O6X0ﬂ,MMbI A4 OCYLIECTBNEHNA I'IpO(beCCVIOHaJ'IbHOVI [EATENBbHOCTU

* [pakTUYECKME YNIPAXKHEHNS /19 CaMOOLIEHKM, KOHTPOA 1 NOBbILIEHNS YCNeBaeMOoCTy
+ Ocoboe BHMaHe yaenseTcs MHHOBALMOHHbIM METOAOOT UM

¢ TeopequeCKme 3aHATNA, BOMPOCbI 3KCrepTam, ANCKYCCNOHHbIE (:I)OpyMbI MO CNOpHbIM
TemMaM 1N CaMOCTOATENTIbHAdA pa60Ta

* Y4yebHble MaTepuanbl Kypca AOCTYMHbI C NHO60ro CTaLMOHAPHOMO MU MOBUABHOTO
YCTPOICTBA C BbIXOOM B MHTEPHET

Bbi xoTuTe crieynann3npoBaTbCs

B 06/1aCTV HayKun O AaHHbIX? brarogaps
TECH BbI cMOXKeTe BOCIO/1b30BaTbLCSH
YHWKaJIbHbIM M 9KCKJ/TKO3UBHbBIM
MaCTep-K/1acCoOM, KOTOPbIM

MPOBOANT BCEMUPHO MPU3HaHHbIN
rperojaBatesib B 3ToM 0b1acTu’



MpesenTaums | 07 tecn

PaspaboTtanTe a(ppekTBHbIE

W eVicTBEHHbIE MPoLeaypb!

06paboTKM JaHHbIX B 3aBUCUMOCTM

OT XapaKTepa nocTaB/IEHHOW 3aa4n.
PasBuBante He06X0ANMbIE HaBbIKU
AN5 MAEHTndUKaLmy, NOAroTOBKM

M Npeobpa3oBaHusl JaHHbIX"

PasBuBarite CBOKO MPOGECCHOHATbHYHO
Kapbepy 1 HaunHakTe pa3pabaThiBaTh
cTpaTerum CoBepLLIEHCTBOBAHMS

B KOMaHWy.

B npenoaaBaTenbekuii COCTaB NPOrpamMMbl BXOAAT NPodeccuoHansl oTpacny, NpusHaHHble
CneLmanmcTbl U3 BeAyLLMX COOBLLECTB ¥ MPECTVKHbIX YHUBEPCUTETOB, KOTOPbIE NPUBHOCAT
B 06YYeHMe OnbIT CBOEN paboTbl.

MynbTumMeanitHoe CoaepykaHne NporpamMbl, pa3paboTaHHOE C MCMOMb30BaHWEM HOBEMLLINX
06pa3oBaTeNlbHbIX TEXHOMOMWIA, MO3BOUT CTYAEHTY NPOXOANTb O6YUYEHNE C y4eTOM
KOHTEKCTa 1 CUTyaLuK, T.€. B CUMYANPOBaHHO cpefle, 06ecnednBaroLLen MMMEPCUBHbIA
y4ebHbIi NpoLIece, 3anNporpaMMMPOBaHHbIA Ha 06yYeHe B peasbHbIX CUTYaL|MsIX.

dopmaT 3Tol NPOrpamMMbl OCHOBAH Ha NPOBIEMHO-0PUEHTUPOBAHHOM 0BYYeHH,

C MOMOLLbK KOTOPOro CreLnanicT JO/MKEH NONbITaTbCA paspeLlnTb PasanyHble CUTYaLUN
13 npodeccuoHanbHON NPaKTUKY, BOHUKAIOLLME BO BPEMS 0By4eHus. 3To 6yaeT caenaHo
C MOMOLLIO MHHOBALMOHHOM CUCTEMbI UHTEPAKTUBHbIX BUAEOPOMKOB, MOATOTOBMIEHHbIX
aBTOPUTETHbBIMI SKCMIEPTaMM C 6O/bLLIMM OMbITOM PAaBbOThbl B 06paboTKe M NPeo6pasoBaHmy
[@HHbIX B UHTE/NEKTYaNIbHOM aHanmnae JaHHbIX.



02
Llenw

3HaHWA, NONyYeHHbIe B paMKax aToW NporpamMmebl, NoMoryT UT-cneumanmicrtamM
NOAXOAUTb K aHanuay, NpeflecTByoLEeMY MPUMEHEHNUIO METO0B MalUMHHOMO
06yYeHNSs, C LIENBIO M3BNEYEHNS MaKCUMasbHOM LIEHHOCTYW U3 AaHHbIX. Taknum
06pasoM, OHM cMOoryT hopMUpOBaTh CheLman3npoBaHHble 3HaHKsA, OCHOBaHHbIE
Ha cTaTucTuyeckom aHanumae. ns atoro TECH noctasun cnegytoume obuyme

N KOHKPETHbIE Lenu.




Lemn |09 tecC’.

[poaemMOoHCTpMpyTe CBOKO CITIOCOOHOCTh
WMHTEPrPETMPOBAaTL BU3Yann3aLmto
JJaHHbIX /15 onucaTesibHOro aHaam3a"



tecn 10| Lenwm

O6wue Luenu

+ [poaHannanposatb shdEKTUBHOCTb NPUMEHEHNS METOA0B aHann3a AaHHbIX B KaxAoM
OTAENe KOMMaHuu

. Paapa60TaTb OCHOBY A1 NOHMMaHNA I'IOTpe6HOCTel7I M I'IpVIJ'IO)KGHI/IVI Ka)Xaoro otaena
. |_|OJ'IyLH/1Tb cneymann3npoBaHHble 3HaHUA A4 Bbl60pa noaxoAdLero MHCTPYMeHTa

* [peanoxuTb METObI ¥ 33341, YTOGbI 6bITb MaKCUMabHO NMPOAYKTUBHBIM
B COOTBETCTBUV C TPEGOBAHWUSAMM OTAENA

M3y4unTe rnpobrieMbl B CBOEV cpeje
W HarguTe rnpuemsieMble peLLeHums,
MCIOJIb3YS JaHHbIE B Ka4eCTBe

OCHOBbI [1/151 CBOMX MPELSIOXKEHNIA"



Lenn |11 tecn

KoHKpeTHble uenu

+ TlonyynTb cneumannsnmpoBaHHble 3HaHWs O CTaTUCTUYECKMX NPEANOChINIKaxX Ana aHanmsa
11 OLIEHKM NHOObIX JaHHbIX

* Pa3BuTb HEOBXOAVMbIE HAaBbIKK 19 AEHTUDMKALN, NOATOTOBKM
1 Npeo6pasoBaHns JaHHbIX

¢ OueHnTb pasin4Hble NPpeACTaBIEHHbIE METOAOIOIM N ONPEAENTNTDb NPENMYLLECTBA
N HEe[OCTaTKM

* /13y4nTb Npo6eMbl B CPeAE AaHHbIX BbICOKOW Pa3MEpPHOCTM

+ Pa3paboTaTb peannsaumnto anropuTMoB, NCronbayeMblx AN NpeasapuTeNbHOM
06paboTKM AaHHbIX

+ [1pOAEMOHCTPUPOBATDH CMIOCOGHOCTb MHTEPMPETUPOBATL BI3Yann3aLUmnmn AaHHbIX
[N19 onucaTenbHOro aHannaa

+ PasBumBaTthb nepefoBble 3HaHNA O Pa3INYHbIX CYLLECTBYHOLLUMX METOAAX NOATOTOBKN
[aHHbIX A/19 O4UCTKK, HOpManmsauun n ﬂpeO6paSOBaHVIﬂ JaHHbIX



03
PyKoBOACTBO Kypca

YHUBEPCUTETCKMIA KYpC B 06/1aCTW 06paboTKM U MpeobpasoBaHus B MHTENNEKTYaIbHOM
aHanmse faHHbIX 06 beAUHAET rpynny NPoMeccMoHanoB ¢ MHOMONETHUM OMbITOM
paboTbl B 06/1aCTW aHanmaa JaHHbIX B G13HeC-cekTope. Takim 06pasom,
rapaHTUpYeTCs, YTO 3HaHKUA NpenofatoTcs NPodeccnoHanamu, CnoCoBHbIMM OTBETUTb
Ha NoBble BOMPOCHI CTYAEHTOB M NPEAOCTABUTL M pPeasibHble Kelchl, YTo6bI fyulle
NPOUMNFOCTPMPOBATL COLEPYKAHME MPOrpaMMbl.




PykosoacTteo kypca |13 tec’.

O6napast MHOrO/IETHUM OrMbITOM
paboTbl B JAHHOM CEKTOpe, aTa rpynna
SKCMNepTOB MMOMOXET BaM B /IH060€
BPEMSI MOHSITb KOHLENLMM NPOrpaMmbl
B JIEFKOWV W AnAaKTnyeckom (popme”



tech 14 | PykoBOACTBO Kypca

MpurnawieHHbIN NeKTop MeXAYHapoAHOro YPOBHS

[LokTop Tom ®nayapabto — BblaatoLasca MexayHapogHas durypa B 061acTii HayKu O AaHHbIX.
OH 3aHMMan JO/MKHOCTb BULie-Npe3nAeHTa No Hayke o AaHHbIX B MasterCard B JloHAOHe.

Ha aToM nocTy OH O0TBeYasn 3a NOAroTOBKY, paboTy M CTpaTerno KOHCONUANPOBAHHON KOMaHApb!
B 9TOW 0671aCTH, NPU3BAHHOK 06eCTNeYnTb NOALEPXKKY NOPTdENsi UHHOBALMOHHbIX NaTeXHbIX

NpoAyKTOB, CUCTEM MPOTUBOLENCTBUA OTMbIBaHUIO AeHer (AML) n KpunToBanioT.

OH TaKXXe 3aHUMas BOMKHOCTb PYKOBOAUTENS OTAENa HayKu o AaHHbix B Cyber Intelligence
Solutions, Takxe B MasterCard, rae Bo3rnaensn paboTy No MHTErpaLmum faHHbIX 415t NOAAEPXKKM
PEBOJIIOLMOHHbIX MPOAYKTOB Ha OCHOBe KpunToBantoT. Ero cnoco6HocTb pa6oTaTh

CO CNOXHbIMM laHHbIMY U pa3pabaTbiBaTb NepefoBble PELIeHUs Cbirpasia BakKHYHO posib

B yCMexe MHOrOYMCNIEHHbIX MPOEKTOB B 061aCTN Knbep6e3onacHOCTH 1 pUHAHCOB.

Kpome Toro, B komnaHuu Featurespace oH 3aHUMan psaf BaXKHENLIUX AO/MKHOCTEN, B TOM

yucne pyKoBOAUTeNs oTzena AOCTaBKM CTaHAApTU3UPOBaHHbIX NPOAYyKTOB B Kem6pugxe,
BO3INaB/isii KOMaHAy NpoeKkTa TpaHchopMaLMK, KOTOPbI NO3BONUA COKPaTUTL BPEMS

1 yCunus no pocTaBke 6osee YeM Ha 75 %. B kauecTBe pyKoBOAUTENs OTAeNa AOCTaBKMU B LUTa6-
kBapTupe B CLUA oH ynpaensin Bcemu GyHKLMSIMU JOCTaBKM KOMMNaHuu B CeBepHoi AMepuKe,

3Ha4YnNTEsSIbHO NOBbILWAsA Sd)d)eKTMBHOCTb paﬁOTbl nykpennaa oTHOWEHUA C KNTIMEHTaMMU.

[okTop Tom dnayspabto Ha NPOTSXXEHUM BCEW CBOEN Kapbepbl AEMOHCTPUPOBa CNoco6HOCTb
co3/aBaTb U BO3raB/sATb BbICOKO3(D(HEKTUBHbIE KOMaHAbI, 0COBEHHO B pOnu creuuanucra

o aHanu3y AaHHbIX B ATnaHTe 1 B Kem6puaxe, rae oH Habupan v pykoBogun rpynnov
3KcnepToB B 3TOM 061acTh . Ero ctpemneHne K MHHOBaLMSIM Y peLLeHunto Mpo6nemM ocTaBuIo
3aMeTHbIV cref, B OpraHvsaumsix, rae oH pabotan, U cfienano ero BNMSiTeNbHbIM IMAEPOM

B 0651acTu HayKW O AaHHbIX.




PykoBoacTBo Kypca | 15 tech

O-p ®nayapabto, Tom

+ Buue-npe3anaeHT no Hayke o AaHHbIX, MasterCard, J/loHaoH, BennkobpuTaHums

+ PykoBoauTenb oTaena Hayku 0 AaHHbIX, peLleHns ana KnbeppasBeaku,
MasterCard, JToHa0H

+ PykoBoauTeNb OTAENA CTAHAAPTU3MPOBAHHOM JOCTaBKM NPOAYKTOB
B Featurespace, Kembpuax

+ MeHepmxep no poctaske B CLUA, Featurespace, Kem6pumk
+ CneuvanucT no nsyveHuto faHHbIX B Featurespace, AtnanTa, Ixopmkus, CLUA
+ Cneumanwuct no aHanu3y AaHHbIX B Featurespace, Kembpumx

+ Hay4Hbli1 COTPYAHMK MO CTAaTUCTUKE 1 UCCNEA0BAHMIO OMepaLinii
B J1aHKACTEPCKOM YHUBEPCUTETE

+ CTeneHb AOKTOpa B 06/1aCTV MCCNEef0BaHMSA onepaLnii B J1aHKaCcTePCKOM YHUBEpPCUTETE
+ CTeneHb 6akanaBpa B 06/1aCT! CUCTEMHOM MHXEHEPUM B KoMNaHnn BAE Systems

+ CTeneHb 6akanaspa B 061aCTV MaTeEMATUKK, IOPKCKIN YHUBEPCUTET

bnarogapsi TECH

Bbl CMOXETE YYUTHCS
Y Ty YLLIMX MUPOBbIX
npogeccnoHasioB”




tecn 16| PykosoacTeo kypca

PykoBoacTBO

O-p NMepanbra MapTuH-lNanomuHo, Aptypo

CEO n CTO Prometeus Global Solutions

CTO B Korporate Technologies

CTO B Al Shephers GmbH

KOHCYNbTaHT 1 COBETHMK B 06/1aCTV CTpaTErnyeckoro 6usHeca B Alliance Medical

PykoBoguTenb B 06/1aCTV NPOEKTUPOBAHNA U Pa3paboTKy B koMnaHuu DocPath

CTeneHb JoKTOpa B 061aCTW KOMMBKOTEPHON MHXKEHEpUM B YHBEpCUTETe KacTunmm-na-Mandya
CTeneHb [OKTOPa B 061aCTH 9KOHOMMKK, GU3HeCa 1 hHaHCoB YHMBepcuTeTa Kamuno Xoce Cena

CteneHb [OKTOpa B 061acTV NCUX0Norm yHl/IBepCI/lTeTa Kactunuun-na-MaH4a

CteneHb MarucTpa Executive MBA YHuBepcwuTeTa V13abens |

CTeneHb MarucTpa B 0611aCT ynpaBaeH1s KOMMEPLMEN 1 MapKETUHIOM YHuBepcuTeTa Vsaben |
CTeneHb MarucTpa B 0611acTy 60MbLUMX AaHHbIX MO NporpaMme Hadoop
CTeneHb MarucTpa B 061acTy NepefoBbIX MHDOPMALMOHHbIX TEXHONOMMA YHVBEpcuTeTa KacTnnuu-Sla-MaH4a

YneH: Miccnenosatensckad rpynna SMILE
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lNMpenopasaTenu

I-H MoHTOpO MoHTappoco, AHapec
*+ VccnepoBatens B rpynne SMiLe B YHuBepcwuTeTe KacTtunumn-Sla-MaHun

* KnMHW4eckuit uccnenoBatenb YHusepcuTeTa IpaHabl
+ CneupanncT no aHanmay aaHHbIx B Prometeus Global Solutions
* Buue-npesnaeHT 1 pa3paboTynk nporpammHoro obecnedenus B CireBits

+ CTeneHb AOKTOPa B 06M1aCT NepeaoBbIxX MHHOPMALIMOHHbIX TEXHONOMUIA YHUBEPCHUTETA
Kactunumn-JTa-Manun

+ CTeneHb 6akanaBpa B 061aCTV KOMMbIOTEPHOW MHXEHEPUN B YHBEPCUTETE
Kactunumn-Sa-Manun

+ CTeneHb MarncTpa B 061acTv HayKu O laHHbIX M KOMMbFOTEPHOM MHXKEHepHn
B YHuBepcuTeTe [paHabl

+ MpurnalleHHbli npenoaasatenb Ans Kypca "CUcTeMbl, OCHOBaHHbIE Ha 3HAHMAX'
B BbIcLei WKone HhopmaTuki B Cotofad-Peanb, YnTaeT CrefytoLLyro NeKUmto:
"TIpoABUHYTbIE METOAbI NCKYCCTBEHHOTO MHTENEKTA: [TOMCK U aHaM3 NOTEHLasbHbIX
paavKanoB B coumasnbHbix ceTsix"

+ [purnalueHHblii Npenofasatenb 419 Kypca "[lobbiva AaHHbIX" B BbICLUEN WKone
nHbopmaTnki B Chtofaa-Peanb, YnTaeT cneaytoLLyto nexumnto: TpunoxeHms
AN 06paboTKM ECTECTBEHHOIO S3blKa: HeyeTkas lorvika Ans aHam3a coobLeHUIA
B COLMasIbHbIX CETSX"

+ [loknaguuk Ha cemmHape 'TlpefoTBpallieHre KOpPpYMLWm B OpraHax rocy1apCcTBeHHON
BIACTM U MICKYCCTBEHHbI MHTENNEKT" Ha (hakybTeTe OPUANYECKMX M COLMATbHbIX HayK
Toneno, YiTaeT nekuuto: "MeTo/bl UCKYCCTBEHHOIO MHTesIeKTa"

+ [loknaguvk Ha MepBoM MexayHapoAHOM CeMUHapE No agMUHUCTPaTUBHOMY Npasy
v nckyceTBeHHoMy uHTennekTy (DAIA). TutynosaH LieHTpoM eBponeicKmx neenenoBaHnii
uM. Jlynca OpTerv Anbapeca v MIHCTUTYTOM nccnegoBaHui TransJus. KoHdepeHums
AHa/n3 HaCTPOEHUV AN NMPeOTBPaLLEHMS A3bIKa HEHaBUCTU B COLMAIbHBIX CETAX



04
CTpyKTypa u cogeprxaHue

TaknM 06pas3oM, CTYAEHTbI CMOTYT MOHATb U U3Y4YNTb COBPEMEHHbIE METObI OUNCTKM
JlaHHbIX, MPeobpasoBaHnd, CHUKEHMS Pa3MEPHOCTH, a TaKXKe BbI60Pa XapaKTepUCTUK
1 06pa3LoB. bnarofaps sToMy 6yayT AOCTUIHYTbI LM MPOrpaMMbl Mo NoAroToBke
NpodecchoHanbHbIX, BCECTOPOHHE Pa3BUTbIX M aBTOPUTETHbBIX MHXXEHEPOB.




CtpykTypa v copepxanve | 19 tec’.

PasBumBaTb nepefoBble 3HaHWS

0 Pas/INyHbIX CyLLIECTBYIOLLIMX METOAAX
MOArOTOBKU [lJaHHbIX AJ151 OYUCTKMY,
HopMasm3aLmm 1 npeobpasoBaHms”



tech 20 | CTpyKTypa v cofep)xaHue

Mogaynb 1. VIHTennekTyanbHbIN aHanns aaHHbIx. OT60P, NpeaBapuTebHas
06paboTKa 1 NpeobpasoBaHme

1.1, CTaTucTM4ecKmin BbIBOS
1.1.1.  OnucatenbHasi cTatucTvKa vs. CTaTUCTUYECKOE 3ak/toYeHne
1.1.2.  [MapameTpuyeckue MeToibl
1.1.3.  HenapameTpuyeckne MeToabl
1.2.  ViccnepoBaTtenbCKuii aHanmnsa
1.2.1.  OnucatefbHblii aHanua
1.2.2.  Busyanusauus
1.2.3.  [loarotoBka faHHbIX
1.3.  [loarotoBKa AaHHbIX
1.3.1.  WHTerpaums 1 o4nMcTKa faHHbIX
1.3.2.  HopManusaums faHHbIX
1.3.3. [lpeo6pasoBaHue AaHHbIX
1.4.  OTCyTCTBYIOLWME AaHHbIE
1.4.1.  06paboTka OTCYTCTBYIOLLMX 3HAYEHNI
1.4.2.  MeToa MaKcMmanbHOro npaBaonofooms
1.4.3.  06paboTka OTCYTCTBYIOLLMX AaHHbIX B MALLUMHHOM 00y4YeHNN
1.5,  LlWyMm B faHHbIX
1.5.1.  Knaccbl ¥ NpusHaku LWyma
1.5.2.  ®unbTpaums LWyMOB
1.5.3.  LWymoBoit ahhekT
1.6.  [lpoknaTMe pasmMepHOCTH
1.6.1.  Oversampling
1.6.2.  Undersampling
1.6.3.  PefyKumsa MHOrOMEPHbIX JaHHbIX



1.7.

1.8.

1.9.

1.70.

CTpykTypa n cogepxxaHue | 21

OT HenpepbIBHbIX K AMCKPETHBIM MPY3HaKaM

1.7.1.  HenpepbiBHblE U ANCKPETHbIE faHHbIe

1.7.2.  [lpouecc anckpeTnsaumnm

[aHHble

1.8.1.  Bbl6op AaHHbIX

1.8.2.  TlepcnekTuBbl U KpUTEPKUM OTHOPA.

1.83.  Metoapbl oT6opa

Bbi6op ak3emnnapos

1.91. MeToabl Bbibopa 9K3eMnspa

1.9.2.  Bbl60Op NPOTOTMMNOB

1.9.3.  PaclumpeHHble MeTobl BbiGopa aK3emnsapa
MpenpapuTensbHas 06paboTka 60s1bLLNX JJaHHbIX
1.10.1. Bbonblume gaHHble

1.10.2. Knaccuyeckaa Mofesb VS MaccuBHast MOAeNb
1.10.3. YMHble JaHHble

[lpoxoxxkaeHme aTou
rporpamMmabl NO3BOJINT
CTygeHTaM JlydLue MnoHsITb
MeTo/bl 0TOOPa AaHHbIX"

tecn
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MeToguka obyyeHus

TECH — nepBblit B MVpe YHUBEPCUTET, 0O bEANHUBLLNIA MeTOf, Kelic-cTagu C Relearning,
cuctemoin 100% oHnalH-06y4eHns, OCHOBaHHOW Ha HanpaBeHHOM MOBTOPEHMN.

9Ta MHHOBaLWOHHaA Nefjaroruyeckasn cTpaTterms 6bina paspaboTaHa s
TOro, YTOBbI NPEANOXKMTb MPOhEeCcCMoHanamMm BO3MOXHOCTb OGHOB/ATb
CBOW 3HAHWA 1 pasBKBaTb HaBbIKWN MHTEHCUBHBIM 1 9D OEKTUBHbBIM
cnocoboM. Mofenb obydeHust, KoTopas CTaBUT CTy[eHTa B LieHTP y4ebHOoro
npoLiecca 1 0TBOAUT eMy BeAyLLyO POfb, aflanTupysiChb K ero NoTpebHOCTAM
¥ OCTaBnss B CTOPOHe 605ee TPaULIMOHHbIE METOLONOM N,
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TECH noarotoBuT Bac K peLueHmno HOBbIX
3a/1a4 B yC/IOBUSAX HEOMPELENIEHHOCTU 1
JJOCTUXKEHUIO yCriexa B Kapbepe”
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CTyneHT — npuopuTeT Bcex nporpamm TECH

B MmeToanke 06yyeHna TECH cTyaeHT aBnseTca abContoTHbIM AENCTBYIOLWMM SIULIOM.
MNeparornyeckme MHCTPYMEHTbI KaxkAoM NporpamMMbl 66111 Nogo6paHbl C y4eToM
TpeboBaHWiA K BpEMEHM, AOCTYMHOCTM U akaieMUYeCcKoi CTPOroCTH, KOTopble
NpeabABAAOT COBPEMEHHbIE CTYEHTbI U Hanboiee KOHKYPEHTOCNOCO6HbIe paboyne
MeCTa Ha pblIHKe.

B acvHxpoHHoI o6pa3oBatenibHoi Mogeny TECH cTyaeHTbl caMu BbIGUpatoT Bpems,
KOTOpPOE OHW BbIAENAOT Ha 0BYYeHMe, Kak OHK peLLaT BbICTPOUTb CBOW pacnopsaaoK
[IHS, 1 BCe 3TO — C yA06CTBOM Ha t060M 31EKTPOHHOM YCTPOCTBE, KOTOPOE OHM
npeanoynTaroT. CTyeHTaM He HY>XHO MocellaTb OYHbIe 3aHATUS, Ha KOTOPbIX OHW
3a4acTyto He MOryT NPUCYTCTBOBATb. Y4ebHble 3aHATUS OyayT NPOXOANTb B YA0OHOE
[N HUX BpeMsi. Bbl BCerzja MOXeTe pellnTb, Koraa v rae yuYnuTses.

B TECH y Bac HE 6ynet 3aHSATWI B
peasibHOM BPEMEHM, Ha KOTOPbIX Bbl
3a4aCTyrO HE MOXXETe MpUCyTCTBOBATL"
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CaMble 06LWNPHbIEe Yy4ebHble NiaHbl Ha MeXAyHapoAHOM YPOBHE

TECH xapakTepuayeTcs Tem, 4To nNpeasiaraeT Hanbonee obLLIMPHbIE akagemMmnyeckme
nf1aHbl B YHUBEPCUTETCKOWM cpefie. 3Ta KOMMEKCHOCTb AOCTUraeTCcs 3a CHET
co3AaHu1s y4ebHbIX M1aHoB, KOTOPblE OXBATbIBAOT HE TOIbKO OCHOBHbIE 3HaHKS, HO
1 caMble nocneaHne MHHOBaLMW B KaXko 06nacTu.

Bnarogaps NoCTOSAHHOMY OGHOBEHWIO 9TU NMPOrpPaMMbl NMO3BOMSIOT CTYAEHTaM 6bITb
B KypCe M3MEHEHWIN Ha pbIHKe 1 Npro6GpeTaTb HaBbIKK, Hanbonee BOCTpe6oBaHHbIE
paboTogaTensamMu. Taknum obpasom, Te, KTo MpoxoanT obydeHne B TECH, nonyyatoT
KOMMIEKCHYHO MOArOTOBKY, KOTOpas AaeT MM 3HAYMTENbHOE KOHKYPEHTHOE
NPenMyLLECTBO AN NPOABUNKEHNS MO KapbePHOM NECTHHULIE.

Bonee TOro, CTyAeHTbI MOTYT Y4UTbCA C NHOBOr0 YCTPOMNCTBA: KOMMbIOTEPA, MNaHLWeTa
UM cmapThoHa.

Mogenb TECH aBnsieTcsi aCMHXPOHHOM,
MO3TOMY Bbl MOXETE 13yyaTb
matepuas Ha CBOEM KOMIMbIOTEPE,
naaHLLIeTe nav cMapThoHe B JTOO6OM
MECTE, B JI060€ BPeMS 1 B yJO6HOM
715 Bac temne”
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Case studies unn meTop, Kencos

MeToa KeNCcoB ABNSETCS Hanbosee pacnpoOCTPaHEHHOW CUCTEMOW 0BYHEHNSA B NyULLIMX
613Hec-LWKoNnax Mupa. Pa3paboTaHHblii B 1912 rofly Ans TOro, YTobbl CTYAEHTbI
FOPUAMYECKMX (DaKyNbTETOB He MPOCTO M3Yy4asn 3aKOHbl HA OCHOBE TEOPETUYECKMX
MaTepuasnos, OH TakXKe VMeS Lenb NPeACcTaBUTb UM peasibHble CIOXKHbIE CUTYaLmN.
Taknum 06pasom, OHU MOV MPUHUMATb B3BELLEHHbIE PELLEHVS 1 BbIHOCUTb
060CHOBaHHbIE CYXKAEHMA O TOM, Kak Mx padpewmnTb. B 1924 rogy oH 6bia1 yCcTaHOBMEH
B Ka4eCTBe CTaHAAPTHOrO MeToaa 06ydeHns B [apBapACKOM YHUBEPCHUTETE.

Mpu Takol Mogenn o06y4eHns cTyaeHT cam hopMUPYET CBOK NPOMECCUOHANBbHYHO
KOMMETEHLMIO C MOMOLLbIO TaKMX CTPaTEruii, Kak o6yyeHune gevictemem (learning by
doing) wnu gusasiH-mbiuineHve (design thinking), ncnonb3yembix TakMMK U3BECTHBIMM
y4e6HbIMM 3aBeAeHUAMM, Kak Venb unu CTaHGOPA.

OTOT METO/, OPUEHTUPOBAHHDIN Ha [ENCTBIUSA, BYAET MPUMEHATLCH Ha NPOTAKEHNUN
BCEro akafleM1YeCcKoro Kypca, KoTopbiii CTyAeHT npoxoanT B TECH. Takum o6pasom,
OHM BYaYT CTANKMBATLCA C MHOXXECTBOM PEAbHbIX CUTYaLMIA U [JOMKHbLI 6y ayT
WHTErpupoBaTb 3HaHKA, MPOBOAMTL UCCNEA0BaHMS, apryMeHTMPOBaTb 1 3aLLMLLATb
CBOM MU ¥ peLLieHns. Bce oTo genaetca A4 Toro, YTobbl OTBETUTL Ha BOMPOC, Kak
6bl OHW NOCTYNWN, CTONKHYBLUMC C KOHKPETHBIMU CIOMXHBIMU COBbITUAMM B CBOE#A
NOBCEAHEBHOM paboTe.




MeToguka obyyenus | 27 tech

MeTtop Relearning

B TECH meTos kericoB AOMOMHAETCA SIyYLUMM METOLOM OHJIaNH-
06yueHna — Relearning.

9TOT MeTo[, OTIMYaeTes OT TPAAMLMOHHbBIX METOANK 0BYyYeHus,
CTaBsi CTyA€EHTa B LIeHTP 06yYeHUst U NPeOCTaBNsAa emy fydllee
cofiepXkaHue B pa3nnyHbix hopmatax. Takum 06pasom, CTyeHT
MOXET NepecMaTpunBaTh v NMOBTOPSATH KIKOUEBbIE KOHLENLMY
KaXKJ0ro NpeAMeTa 1 y4nuTbCa NPUMEHSTb X B peasibHOM cpefe.

Kpome Toro, cornacHO MHOTOUYMUCIIEHHBIM Hay4YHbIM
nccnenoBaHnsaM, MOBTOPEHWE ABASIETCS NYYLLUM CMOCO60M
yCBOEHWA 3HaHuI. [TosToMy B TECH Kaxkjoe KNro4eBoe NoHATUE
noBTopseTcs oT 8 10 16 pa3 B pamMKax O4HOro 3aHATUS,
npeAcTaBeHHOro B pasHblx popmaTax, YTobbl rapaHTMpoBaThb
NOMHOE 3aKpeneHne 3HaHW B NpoLiecce 0byYeHus.

MeTton Relearning no3BomT Tebe y4YnTbCs

C MEHBLLNMM YCUIINAMM 1 6OJIbLLIEN

3 PEKTUBHOCTBIO, I/1y6XKe BOBJIEKASICb B CBOKD
crieLmannsaimro, pa3BmBasi KpUTUMYECKoe
MbILLIEHWE, YMEHNE apryMEHTMPOBATb U
COMOCTaB/ISITb MHEHWUST — MPSIMOW MyThb K YCIIEXY.

learning
from an
expert
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BupTtyanbHbii kamnyc Ha 100% B oHnanH-bopmaTte
C Ny4ywnmMm y4yebHbIMK pecypcamu

[ns abdeKkTnBHOro NpnmeHeHns ceoei metoamkn TECH npepgoctaBnseT
CTyfeHTaM y4ebHble MaTepvanbl B pa3nyHbix opmaTax: TeKCTbI,
NHTEPaKTUBHbIE BUAEO, MNMKOCTPALMN, KapTbl 3HAHWI 1 Ap. Bce oHW paspaboTaHbl
KBanMbUUMPOBaHHbIMM NpenofaBaTeNaMu, KOTOPble B CBOE paboTe yaenatoT
0C060€ BHMMaHWE CoYeTaHNIO peasibHbIX Cy4aen ¢ PELLEHNEM CMOXKHbIX
CUTYalUMi C MOMOLLBH CUMYNALMM, U3YHEHUIO KOHTEKCTOB, MPUMEHNMbIX K KaX oW
npodeccrnoHanbHoit chepe, M 06y4eHNO Ha OCHOBE NMOBTOPEHWA, C MOMOLLIbHO
ayamo, npeseHTauunii, aHuMaumnm, n3obpaxkeHnii v T.4.

MocneaHWe Hay4YHble AaHHble B 06ACTU HEMpPOHayK yKa3blBatoT Ha BaXKHOCTb
yyeTa MecTa 1 KOHTEKCTa, B KOTOPOM MPOUCXOAUT AOCTYN K Matepuanam, nepej
HayanoM HOBOro Mpouecca 06ydeHnst. BO3MOXHOCTb MHAMBUAYaNbHOM HAaCTPONKM
3TUX MapaMeTPOB NOMOraeT MOAAM fyylle 3anOMUHATb U COXPaHATb 3HaHUA B
rMnnokamne Ans A0NrOCPOYHOrO XpaHeHus. Peub naeT o Moaenu, HasblBaeMow
HEeNPOKOrHUTUBHbBIM KOHTEKCTHO-3aBUCUMbIM 31EKTPOHHbIM 06YYeHMeM, KoTopasi
CO3HaTENbHO MPUMEHHAETCA B JaHHOM YHUBEPCUTETCKON NPOrpaMme.

Kpome Toro, Anst MakcrmMasnbHOro CoeiCTBMA B3aUMOOENCTBUIO MeX Y
HaCTaBHWKOM W1 CTYAEHTOM NPeAoCTaBAAETCS LUMPOKMIA CNEKTP BO3MOXHOCTEN
[N 06LLEHNS KaK B peanibHOM BPEMEHM, TaK 1 B OT/IOXKEHHOM (BHYTPEHHSAS
cucTeMa o6MeHa CoobLLeHVAMK, DOpyMbl 4151 O6CYXKAEHNIA, CNy>K6a TenedOoHHOMN
NOAAEPXKKM, SNEKTPOHHAA NoYTa AN CBA3N C TEXHUYECKNUM OTAENOM, YaT 1
BUAEOKOHMEpEHLMM).

STOT NOSIHOLEHHbIN BUPTyanbHbI KaMnyc Takxe No3BonT CTyAeHTaMm

TECH opraHunsoBbiBaTb CBOE y4ebHOE pacnmcaHmne B COOTBETCTBUM C JIMYHOMN
[OCTYMHOCTbLIO MM paboYnMm 0693aTeNbCTBaMU. TakM 06pa3oM, CTYAEHTbI
CMOTYT MOJIHOCTBH KOHTPOIMPOBATb akafleMUyecKme MaTepuanbl 1 y4ebHble
WHCTPYMEHTbI, HEO6X0AMMbIE 15 6bICTPOro NPOMECCUOHaNBHOIO Pa3BUTUS.

OHaviH-pexxmum 0by4YeHns Ha
3TOM Mporpamme rno3BonNT
Bam OpraH1M30BaThb CBOE BPEMS
Y TeMn 0byYeHus, afanTpoBaB
ero K CBoemy pacrvcaHmro”

9¢ddeKTMBHOCTb MeToAa 060CHOBbIBAETCA YETbIPbMS

KNno4YyeBbiIMU AOCTUNXEHUAMMU:

1. CTyLeHTbl, KOTOpbIe CIeAyHoT 3TOMYy METOAY, He TOJIbKO fo6MBatoTCSA
YCBOEHMWSA 3HaHWUM, HO 1 pa3BMBalOT CBOM YMCTBEHHbIE CMOCOBHOCTH C
NOMOLLbIO YNPaXHEHUI MO OLeHKEe peanbHbIX CUTYaL M U MPUMEHEHMIO
CBOMX 3HAHUN.

2. 06ydeHue NPOYHO onupaeTcs Ha NpakTUYecKne HaBbIKK, YTO NO3BONAET
CTYZAEHTY Nyyllie MHTErpupoBaTbCA B peasbHbIi MUP.

3. YcBoeHve ngen v KoHLenumin ctaHoBuTcs npote n adhdektTmBHee
6narogapsi UICMoNb30BaHUIO CUTYaLMiA, BO3HUKLLMX B PeanbHOCTHU.

4. OwyuieHne adOEKTUBHOCTM 3aTPaYEHHbIX YCUNIA CTAHOBUTCHA OYEHb
BaXXHbIM CTUMY/IOM A/l CTYAEHTOB, YTO MPUBOAUT K MOBbILLEHNIO MHTEPECA
K yyebe 1 yBeIMYeHNo BPEMEHM, MOCBSILLLEHHOMY Ha paboTy Hazg KypCOM.
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MeToguka YHUBEPCUTETA, MNMoJiydymBLlad CaMyro BbICOKYHO
OLEHKY Cpean CBOUX CTYOEHTOB

PesynbTaTtbhl 3TOM MHHOBALMOHHON aKkafeMU4YecKor Moaenu
NOATBEPXKAAOTCH BbICOKMMM YPOBHAMM O6LLEV YAOBNETBOPEHHOCTU
BbInyckHuKkoB TECH.

CTy[eHTbI OLieHMBAIOT Ka4eCTBO NpernofaBaHust, KauecTBO
MaTepVanoB, CTPYKTYPY M LIENW Kypca Ha OTIMYHO. HeyanBuTensHo,
4TO y4YebHOE 3aBesieHne CTano NyYluM YHUBEPCUTETOM MO OLieHKe
CTYAEHTOB Ha nnathopme oT3bIBoB Trustpilot, nonyuns 4,9 6anna 3 5.

bnarogaps tomy, 4to TECH nget B Hory ¢
nepesoBbIMU TEXHOSIOMMAMM W Nefarornukou,
Bbl MOXETE MOJYYUTb [JOCTYM K y4eOHbIM
matepuasnam ¢ J1Kob0oro yCTponcTBa ¢
NOAKIOYEHNEM K VIHTEpHETY (KOMMbHOTEPa,
naaHLLIeTa uam cMapTpoHa).

Bbi cCMOXKETE yYnTbCS, NONb3YSICh
npeumyLLiecTBaMu JOCTyrna K CUMY/IMPOBaHHbBIM
06pasoBaTe/ibHbIM CpeAam u Moaenm 06yYeHums
yepe3 HabKoAeHNE, TO eCTb YYUTHCS y SKCnepTa

(learning from an expert).
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Takum 06pa3om, B aToM nporpaMmme 6yAyT AOCTYMHbI Jyydlune y4ebHble MaTepuabi,
MO4roTOBJ/IEHHbIE C 60/bLLUOM TLaTeNIbHOCTbHO:

Yye6Hble maTepuanbl

>

Bce avpakTuueckme Matepuarnbl CO34atoTes NnpernogasaTensMm cnelmnanbHo

[N CTYAEHTOB 9TOr0 Kypca, YTo6b! OHW ObIIN AENCTBUTENBHO YeTKO
ChOpMYIMPOBAHHBIMM 11 MONESHBIMM.

3aTem oTK MaTepuanbl NepeHoCATCS B ayAMOoBK3YyabHbli popMaT, Ha OCHOBe
KOTOPOr0O CTPOMTCS Hall Cnoco6 paboTbl B UHTEPHETE, C UCMOMb30BaHNEM HOBEMLLIMX
TEXHOMOM NI, MO3BONALLMX HaM NPeanoXnTb BaM OT/IMYHOE Ka4eCTBO Kayaoro 13
MCTOYHMKOB, NPEeAOCTaBEHHbIX K BaLLWUM YCIyram.

ﬂpaKTvu(a HaBbIKOB U KOMNETEeHLUN

CTyﬂeHTbI 6y,D,yT OCYLWEeCTBNATb AEATE/IbHOCTb MO Pa3BUTUHO KOHKPETHbIX
KOMMETEHLINN 1 HABbIKOB B KaX oW I'IpeLI,MeTHOIZ o6nacTu. HpaKTVIKa N AMHaMKnKa
r|p|/106peTeva N PasBNTNA HaBbIKOB U CNOCOBHOCTEN, HeO6XO)J.l/1MbIX crneynanuncTty B
pamMKax I'J'IO68]'II/138LMVI, B KOTOpOIZ Mbl XNBEM.

MHTepaKTI/IBHbIe KOHCMEeKTbl

MbI npeAcTaBnsieM coaepyxaHne B NpUBeKaTebHoM 1 AnHaMUYHOM hopMe ANs
BOCMPOM3BEAEHNS Ha My/IbTUMEANAHBIX YCTPONCTBAX, KOTOPble BKIOYAKOT ayawo,
BWAEO, M306PaXKEHNS, AMarpaMMbl 1 KOHUENTYabHble KapTbl 415 3aKpenneHus
3HaHWN.

OTa 9KCKNto3MBHasA 0bpa3oBaTe/ibHas cucTeMa ANa NpeseHTaumumn MynsTUMeannHoro
cofepyaHust 6bina HarpaxkaeHa Microsoft kak “Kelic ycnexa B EBpone”.

[JlononHutenbHasa nuTepaTypa

Hallel BUPTyanbHOM GMGNMOTEKE Bbl MOMY4MTE JOCTYMN KO BCEMY, YTO HEOGXOAMMO AN

\l/ MocnefHue cTaTbi, KOHCEHCYCHbIE JOKYMEHTbI, MEXAYHapOAHble peKoMeHgaLUmn... B
NPOXOXAEHNS 06yUeHUs.
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Keic-cTagu

CTyneHTbl 3aBepLLaT BbIGOPKY NyYLLINX Kevic-CTam Mo NPeaMETY.
Kelicbl npefcTaBeHbl, TpoaHanvanpoBaHbl 1 NPENofatoTCs BedyLLMMM
crneuvanicTaMm Ha MexayHapoaHOW apeHe.

Tecmposal-me U NOBTOPHOE TeCTUpoBaHue

Mbl MEPUOANYECKM OLIEHMBAEM U MEPEOLIEHNBAEM BaLLM 3HAHNS HA NMPOTHAXKEHNUM
BCeW nporpamMmbl. Mbl fienaem ato Ha 3 13 4 ypoBHeW nupamuisbl Munnepa.

MacTep-knaccbl [ —

CyLLECTBYIOT Hay4Hble laHHble O N0fb3e AKCNEPTHOro HabtoAeHUs TpeTbei
CTOPOHbI.

Tak HasbIBaeMblii MeTof 06yyeHust y akcniepTa (learning from an expert)
YKpPEnmsieT 3HaH!sa 1 NamMsaTh, a Takxke hopMYpYeT YBEPEHHOCTb B BaLLIMX
6YYLLMX CNOXHBIX PeLUEHNSIX.

KpaTkue cnpaBoYHbie pyKOBOACTBA

TECH npeanaraeT Hanbonee akTyafibHble MaTepuasbl Kypca B BUe KapTodeK 1w -
KpaTKMX CMPaBOYHbIX PYKOBOACTB. ITO CXKATbI, MPAKTUYHbIN 1 3dEKTVBHBbI .
CNocob MOMOYb CTYAEHTY NMPOABUIaTbCS B 06YYEHNN.

LK)
K\
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KBanudpukauus

YHVBEPCUTETCKIIA KypC B 0611aCTW 06paboTKKi 1 Npeobpa3oBaHus B MHTENNEKTYabHOM
aHanuse AaHHbIX rapaHTUpyeT, NOMUMO CaMOrO CTPOIOro U COBPEMEHHOTO 0ByYeHNS,
NoMyyeHne AUnaIoMa O MPOXOXAEHWUM YHUBEPCUTETCKOMO Kypca, BblAaBaeMOro

TECH TexHOoMorn4eckum yHUBEPCUTETOM.
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YeneLwHo 3aBepLunTe aTy nporpamMmy

W MOJTyYNTE YHUBEPCUTETCKMM ANMSIOM
6€3 XJ10MOT, CBA3aHHbIX C NMoesgKamm

1 6YMaXKHOM BOJTIOKUTOM”
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[aHHbI YHUBepCUTETCKMIA Kypc B 06/1acTh 06paboTKu U Npeobpa3oBaHus
B UHTENINEKTYyaNlbHOM aHanu3e AaHHbIX COAEPXKMT CaMyto MOSTHYHO Y COBPEMEHHYHD
NporpamMmy Ha pbIHKE.

ocne NpoXoXAeHWs aTTecTaunm CTYAEHT NOMYYUT NO NOYTEX C NOATBEPXKAEHNEM
NOJTyYEeHUst COOTBETCTBYIOLLMI ANMNIOM O MPOXOXAEHUV YHUBEPCUTETCKOro Kypca,
BblAaHHbIn TECH TexHonornyeckKum yHUBepCUTETOM.

Onnnom, BblaaHHbIM TECH TeXHONormyeckKum yHMBEpCUTETOM, NMOATBEPXKAAET
KBanMmKaLmio, MOyYEHHYHO Ha KypCe, 1 COOTBETCTBYET TPe60oBaHMSM, 0ObIYHO
npeabsaBasaeMbiM 6MpXKaMin TpyAa, KOHKYPCHBbIMK 3K3aMeHaMM1 U KOMUTETaMM MO
OLeHKe Kapbepbl.

[vnnom: YHMBepcUTETCKUIA Kypc B 061acTu 06paboTky U npeobpas3oBaHus
B UHTE/IEKTYaNIbHOM aHanun3e JaHHbIX
dopmaT: oHnaiH

[MpPOLO/HKMTENBHOCTL: 6 Hepenb

L]
TEXHOJIOrNYeCcKuii
» yHMBepcuTeT

HacToawmi

aunnom

CBUAETENbCTBYET O TOM, YTO

I-H/T-xa - - —_, C JOKYMEHTOM, y/1J0CTOBEPSAIOLMNIA INYHOCTb. - —
Oceowsn(a) 1 ycrnewwHo npowen(na) akkpeauTauuto nporpamMmmbl

YHUBEPCUTETCKUI KYPC
B 06nacTu
06p860TKM n npeoGpasoBaHuﬂ B UHTEJUIEKTYaJIbHOM aHa/in3e [aHHbIX

JaHHbli AUNAOM crieunanu3anpoBaHHOM NPOrpaMMmbl, MPUCYXAaeMblit YHUBEPCUTETOM,
cooTBeTcTBYeT 150 yye6HbIM Yacam, ¢ AaToit Havana AA/MM/TTTT U AaTON OKOHYaHUA A4/MM/TTTT.

TECH sBNIsieTCA YaCTHbIM BbICLUMM y4e6HbIM 3aBefileHNeM, NPU3HaHHbIM MUHUCTEPCTBOM
HapoAHoro o6pasoBaHus Mekcuku ¢ 28 nioHs 2018 roga.

17 utoHa 2020 T.

I-p Tere Guevara Navarro
PexTop

unique TECH code: AFWOR23S techitute comy/certificates

*[aarckuii anocTunb. B cnyyae, ecnu cTyAeHT NoTpebyeT, YTo6bl Ha ero AMMIOM B 6yMaxHOM dopmaTe 6b11 npocTaBeH Maarckuii anoctunb, TECH EDUCATION npefnpuMeT Heo6XoAMMbIe LWaru Afs ero NosyyeHus 3a AoNONHUTENbHYO NnaTy.
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TEXHOJ/1I0MMYECKUn
» yHUBEpcuteT

YHUBEPCUTETCKUN KYpC
O6paboTKa 1 NpeobpasoBaHme
B NHTENNEKTYa/lbHOM

aHanmae [JaHHbIX

» dopmart: oHnaiiH

» [poAOMKUTENBHOCTL: 6 Heaenb

» YyebHoe 3aBegeHne: TECH TexHonornyeckunin yHuepcurtet
» PacnucaHue: no cBoemMy yCMOTPEHUI0

» 9K3aMeHbl: OHNalH



YHUBEPCUTETCKUN KYpC

O6paboTka U NpeocdbpasoBaHME
B MHTENNEKTYalbHOM
aHann3e JaHHbIX

tecn

TEXHOJIOMMYECKNIA
YHUBEPCUTET



