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01
[lpe3eHTaUuUSA

B 1970-x rofax paumoHasnbHaa Mofesb cTana o4eHb NonyaapHON 1 Npeanoxuna
peLleHve Npobaembl NpeacTaBAeHNS MHPOPMaLIMK B CUCTEMAX AaHHbIX

Toro BpemeHu. C Tex nop 6b1nn paspaboTaHbl HOBble MHCTPYMEHTb

M TEXHONOIMX A1 aAanTalmy K annapaTHOMY 06eCneyYeHno 1 peLleHns
npo6sembl 06paboTKIM BOMbLLIMX 0OBEMOB AaHHbIX. B AaHHOM Nporpamme

OyayT N3yYeHbl TEXHOMNOIMN U MHCTPYMEHTbI, Mpeaaraemble Ha pbiHKE,

1 onpeneneHbl KpUTEPUM NPUHATUSA PELLEHNS, YTOObI CTYAEHT MOT Bbl6GpaThb

TOT, KOTOPbI NyYllie BCEro COOTBETCTBYET NOTPEOHOCTAM KOMMaHUM.




MpesenTauusi | 05 tecC’.

O6bEeANHANTE TEXHNYECKME N BUIHEC-
MPOLIecChI A715 NCr0/Ib30BaHMS
JIYYLLIMX UHCTPYMEHTOB MacCOoBOV
06paboTKW JaHHbIX"



tecn 06| MNpesenTauus

Mporpamma aToro YHUBEPCUTETCKOrO Kypca npuaBaHa NpoAeMOHCTPUPOBaTh
CTyZAeHTaM MHCTPYMEHTbI M TEXHOOMM, pa3paboTaHHble CErofHa Ans 06paboTKy
MaCCOBbIX JaHHbIX. C 3TOW LieNbio 6yayT PaCCMOTPEHbI OCHOBHbIE KOMMOHEHTbI
CUCTEMDbI, NpeAHasHa4YeHHo AN paboTbl C 60bLIMMM 06 bEMAMM AaHHbIX.

o OKOHYaHMK NporpaMmmbl A T-cneumanncT, 3auHTePecoBaHHbIV B JAHHOM CEKTOPE,
NpMOBPETET HaBbIKM, KOTOPbIE MOMOTYT eMy pasnnyaTb, Kakne nporpamMmHble
NPOAYKTbI SIyYLLEe BCEro NOAXOAAT ANA HY>KJ KOMMaHui. KpoMe Toro, OHu CMOryT
MOHATb, Kakne WMPOKO pacnpoCTPaHEHHbIE MPUIOXEHNS NCTMOSIb3YHOT OCHOBbI
pacnpeaeneHHblX CUCTEM AN1A pa3paboTKM COBCTBEHHbBIX MPOrpaMm, YTO NO3BOUT
MM YNYYLLNTb CBOW NPOMECCHOHaNbHbBIN MPOMNIIb.

[porpamMma COCTOUT U3 Cepum MPaKTUYECKNX KENCOB, KOTOPbIE MOMOTYT B 06y4YeHNM
NT-cneumanncToB, CTPEMALLMXCH K AaNbHERLLEMY PAa3BUTUIO CBOEN Kapbepbl

1 >KenaroLmx AOCTUYb coBepLUeHCTBa. Kpome TOoro, cpeaiy LWMPOKOro CrekTpa
MYNbTUMEONIHBIX PECYPCOB 3TOW NPOrpaMMbl — SKCKIIKO3UBHbIN AOMOMHUTENbHbI
macTtep-kiacc, paspaboTaHHbI BeAyLIMM 3KCNEePTOM C LUMPOKUM MeXayHapOoaHbIM
aBTOPUTETOM B 061aCTV HayKN O AaHHbIX.

[laHHbI YHUBEPCUTETCKUIA KYpC B 06/1aCTU apXUTEKTYP U CUCTEM

C UHTEHCUBHbIM UCMOMIb30BaHWNEM AAHHbIX B HAyKe 0 AlaHHbIX COLEPXMT CaMyto
MOJTHYHO 1 COBPEMEHHYHO MPpOorpaMMmy Ha pbiHke. OCHOBHbIMU OCOBEHHOCTAMM
06yYeHNa ABNSHOTCS:

+ 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 HayKW O JaHHbIX?

C TECH BbI rosy4uTe 4OCTY

K 9KCKJIKO3MBHOMY [OMOSIHUTESIbHOMY
MacTep-K/1iaccy rof pyKoBoACTBOM
BCEMMPHO MPU3HAHHOI0 3KCrepTa

B 9TOM 06/1aCTH"



OLUeHnTe, Kakue LNPOKO
pPacrpoCTPaHeHHbIE MPUITOXKEHMS
MCIOJIb3YHKOT OCHOBbI
pacripefenieHHbIX CUCTEM IS
MPOEKTUPOBAHMS CBOUX peLleHu"

B npenogaBaTesibCKuii COCTaB MPOrpamMmbl BXOAAT NPOMeccHoHasbl 0Tpacsu,
NpU3HaHHble CneumnanmcTbl U3 BeAyLLMX COOBLIECTB U MPECTUXKHbIX YHUBEPCUTETOB,
KOTOpble MPUBHOCAT B 06YYeHMe OMbIT CBOEN paboTbl.

MynbTMeanAHOE CoAepyKaHue NporpaMMbl, pa3paboTaHHOe C UCMO/b30BaHVEM
HOBeWLLIX 06pa30BaTENbHbIX TEXHOMOMIA, MO3BOUT CTYAEHTY NMPOXOAUTL 06yYeHme
C YYeTOM KOHTEKCTa ¥ CUTyaluw, T.e. B CUMYNMPOBaHHON cpefie, o6ecrnednBaroLLen
VMMEPCUBHbII y4ebHbI MPOLIECC, 3aNporpaMMMPOBaHHbI Ha 06ydeHne

B peanbHbIX CUTYyaLUsX.

CDOpMaT 3TOM nporpaMmbl OCHOBaH Ha I'lpO6ﬂ€MHO-OpI/I€HTVIpOBaHHOM O6yquI/Il/I,

C NOMOLLBKO KOTOPOTro crneunanncTt o/mKeH NnonbITaTbCA Pa3peLlnTb pas/inyHble
cnTyaumm n3 I'IpOCbeCCVIOHaJ'IbHOVI MPaKTnKN, BO3HNKaroLME BO BPpeEMA O6yL-I€Hl/IF|.
370 6y):1eT cenaHo ¢ NoMOLLbIO MHHOBALMOHHOW CUCTEMbI MHTEPAKTUBHbIX
BMAEOPOSINKOB, NOArOTOBNEHHbBIX aBTOPUTETHBbIMM SKCMepTamMun C 60/bLUMM OMbITOM
pa6OTbI B 0611acTm APXUTEKTYP N CUCTEM C MHTEHCUBHbIM UCMOb30BaHNEM JaHHbIX
B HayKe O fJaHHbIX.

MpesenTaums | 07 tecn

AHanusupywvTe K/o4eBble
(yHKLUMOHa IbHbIE
BO3MOXXHOCTM pacrpeaesieHHbIX
CUCTEM U UX BaXXHOCTb /151
pasinyHbIX TUMNOB 3a4ad.

l/

C nomotybro 100% OH1auH-rporpaMmmel
Bbl HAy4YUTECH OMPeAeNsiTb (popmaTbl
KOAMPOBAHMS JaHHbIX.



02
Llenw

Copep>xaHue aToM NporpamMMbl MOMOXeT MT-cneumanncTam OLEHNTb CYLLECTBYHOLLIME
Ha pPbIHKe MHCTPYMEHTbI aHanmaa AaHHblX, YTo6bl BbibpaTh TOT, KOTOPbIA OTBEYaET
MHTepecam KoMnaHuu, nau, B MHOM ciydae, paspaboTtaTbh TOT, KOTOpbI 6yaeT
paboTaTb Ha AOCTMKEHNE 3TO Lenwn. na aToro TECH noctaBun cneaytoLme obLve
N KOHKPETHble 3a4a4u.




Lemn |09 tecC’.

9Ta nporpamMmma rnoMoxXxeT BaM He TOJIbKO
YIYYLINTb CBOM aKaeMunyeckme HaBbIKy,
HO M Pa3BUTb KPUTNYECKOE MbILLIEHME"



tecn 10| Lenwm

O6wue Luenu

+ [poaHannanpoBaTb 3PMEKTUBHOCTD NPYMEHEHNSI METOAOB aHannaa JaHHbIX B KaX10M
OTZeNe KOMMaHWK

* Pa3paboTaTb OCHOBY ASt MOHUMaHUA NOTPEGHOCTEN U MPUMOKEHUIA KayKA0ro OTAeNa
* Tlony4nTb CreLmanmanpoBaHHble 3HaHUs s BbiIGopa NOAXOASLLErO MHCTPYMEHTA

¢ Hpeﬂ,ﬂON(I/ITb METObl 1 3a[aun, YTOObI 6bITh MaKCUMAaNbHO MPOAYKTNBHbBIM
B COOTBETCTBUM C Tp€6OBaHVIF|Ml/I oTaena



Lenn |11 tecn

KoHKpeTHble uenu

+ [poaHannanpoBaTh, Kak 6a3bl JaHHbIX XPaHAT W 13BNEKAOT MHOOPMaLMIO
+ OnpenennTb PasnnuyHble MOAENU PENIKALIAN U CBA3AHHbIE C HUMM MPOGEMb
+ BblpaboTaTb CNOCO6bI PasaeNeHus U pacnpenefieHHbIX TpaH3aKLUui

¢ BblgennTb nakeTHble CUCTEMbI 1 CUCTEMDI (I'IOL{TVI) peanbHOro BPEMEHM

Cpenante faHHyr nporpamMmmy
BalLent BO3SMOXHOCTbH

JJ18 pa3BUTHS METOLOB
MBbILLIJIEHWS, KOTOPbIE MPUBEAYT
K CO3/jaHnKo HOBOW CUCTEMBI
MCrosib30BaHNsa JaHHbIX"



03
PyKoBOACTBO Kypca

YHVUBEPCUTETCKMI KypC B 06NACTN apXMTEKTYP 1 CUCTEM C MHTEHCUBHbBIM
MCNOMb30BaHMEM [laHHbIX B HayKe O laHHbIX 06beAUHAET rpynny NpoheccroHanos

C MHOTONETHMM OMbITOM PaboTbl B 06/1aCTV aHanmn3a JaHHbIX B OU3HEC-CEKTOPE.
Taknum 06pasom, rapaHTUPYETCS, YTO 3HAHKA NpenoAatoTca NpodeccrmoHanamu,
CMOCOGHbIMY OTBETUTb Ha J1H0Oble BOMPOCHI CTYAEHTOB ¥ NPEAOCTaBUTb UM peasnbHble
Keicbl, 4To6bI Ny4lle NpoMINCTPMPOBATL COAEPIKAHME NPOrpaMMbil.




PykosoacTteo kypca |13 tec’.

ITOT YHUBEpPCUTETCKMI KYPC
ONMPaeTCsi Ha OBLLIMPHbIN
npopeccroHasibHbIN

OrbIT MPEBOCXOAHOMO
npenofaBaTe/ibCKoro cocrana’



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 Tak>Xe 3aHMMan AOHKHOCTb PYKOBOAUTENS OTAENa Hayku o JaHHbIX B Cyber Intelligence
Solutions, Takxe B MasterCard, rae Bo3rnaenan paboTy no MHTerpaumu AaHHbIX Ans
MOAAEPXKKM PEBOJTIOLMOHHBIX MPOAYKTOB Ha OCHOBE KpUNToBastoT. Ero cnocobHOCTb paboTaTth
CO CJIOXKHbIMYM AaHHbIMYM M pa3pabaTbiBaTh NepefoBble peLleHUs Cbirpana BaxHyH posb

B yCMexe MHOrOYMCNIEHHbIX MPOEKTOB B 061aCTN Knbep6e3onacHOCTH 1 pUHAHCOB.

B koMnaHuu Featurespace oH 3aHVWMas psif BaKHEWLMX [LOJIKHOCTEN, B TOM YucCne
pyKOBOAMTeNs OoTAena A0CTaBKU CTaHAapTU3UPOBaHHbIX NPOAYKTOB B KeM6puaxe,
BO3r/aBNsAs KOMaHAy NpoekTa TpaHcdopMaLmu, KOTOpPbIV NMO3BONMA COKPATUTb BPeMst

W ycunus no gocTaeke 6onee Yem Ha 75 %. KpoMe Toro, B KauecTBe pyKOBOAUTENs oTaena
JO0CTaBKM B WTa6-kBapTupe B CLLA OH ynpaBnsn BceMu GYHKLUSAMU AOCTaBKN KOMMaHUM

B CeBepHoii AMepuKe, 3HaUUTENbHO NOBbILas 3h(HEKTUBHOCTb PaboTbl U YKPENAS OTHOLLIEHUS!

C KJINeHTaMW.

[JokTop Tom ®nayapabto Ha NPOTSHXKEHWUU BCE CBOEI Kapbepbl JEMOHCTPUPOBAJ CNIOCOGHOCTb
co3[aBaTb ¥ BO3INaB/ATb BbICOKO3h(EKTUBHbIE KOMaHAbI, 0COGEHHO B PO/ CreLmaniucTa

No aHanu3y faHHbIx B ATnaHTe u B KeM6puzXe, rae oH Habupan u pyKoBOAWI rpynmnoi
3KCMepToB B 3TOMN 061acTu. Ero cTpemneHve K MHHOBaLMAM U peLLeHuto Npo6iem ocTaBuio
3aMeTHbIi CNef, B OpraHn3auusix, rae OH paboTar, U CLLenano ero BIMATeNbHbIM IMAEPOM

B 06/1aCTH HayKu O AaHHbIX.




PykoBoacTBo Kypca | 15 tech

O-p ®nayapabto, Tom

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

+ PykoBoauTenb OTAeNa Hayku O AaHHbIX, PeLLeHNs A
Knbeppasseaku, MasterCard, JlToHaoH

+ PykoBoauTenb oTaena CTaHaapTU3npOBaHHOM AOCTaBKM
npoayKToB B Featurespace, Kemépumk

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

+ Hay4Hblt COTPYAHWK MO CTATUCTUKE U MCCIeA0BaHNUIO
onepauwun B JTaHKacTeEPCKOM YHUBEPCUTETE

+ CTeneHb AOKTOpa B 06/1aCTV MCCNEef0BaHMSA onepaLnii B J1aHKaCcTePCKOM YHUBEpPCUTETE 5]78/'0[{8[)57 TECH
+ CTeneHb 6akasnaspa B 0671aCTV CUCTEMHOM UHXEHEPUM B KoMManuy BAE Systems Bbl CMOXETE y4NTbCAH
+ CTerieHb 6akanaspa B 0671aCT1 MaTemMaTvki, VIopKekuil yHuBepeuTeT Y J1YNLLUIMX MUPOBBbIX

npogpeccroHasioB”




tecn 161|PykosoncTso 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




PykoBoacTtBo Kypca | 17 tech

lNMpenogaBaTenu

I-H MNepuc Mopunbo, Jlyuc XaBbep
* TexHuyeckni pykoBoantenb B Capitole Consulting anst Inditex

+ CTapLUnii TEXHUYECKUI PyKOBOAUTENb U PYKOBOAUTENb CY>KObl NOAAEPXKKM
B HCL Technologies

*+ TexHndeckuit pegakTop B Baeldung
*+ Agile-koyy v onepaumoHHbIt MeHemxep B Mirai Advisory

+ Pa3paboTuvik, pyKoBoauTeb rpynmbl, Scrum-macTep, Agile-koyd v MeHempKep No NPOAYKTY
B DocPath

¢ TexHonor B ARCO

+ CTeneHb 6akanaspa B 061aCTh KOMMbIOTEPHbIX HayK B YHMBepcuTeTe KacTtnauu-
JTa-MaHun

+ MocneamniomMHoe o6pasoBaHue Mo yrpasneHuio npoekTamu oT CEOE

Bocronb3yitech BOSMOXHOCTbHO
y3HaTb O MOCAeqHNX
JJOCTUMXKEHMSIX B 3TOM 0671aCTH,
YTOObI MPUMEHSITb UX B CBOEN
MOBCeHEBHOM MNpakTuKe"



04
CTpyKTypa u cogeprxaHue

TeMbl 3TOI NpOrpaMMbl HanpaBeHbl Ha U3yYeHne TEOPETUYECKMX Y MPaKTUYECKMX
aCMeKTOB, KOTOPbIE MOMOTYT CTYAEHTAM Y3HAaTb O TEXHONOTMSX 1 MHCTPYMEHTAX,
npefcTaBfeHHbIX Ha PbIHKE, M3YUYWTb PasfiNUHble KOMMOHEHTbI CUCTEM,
npefHasHayeHHbIX A8 paboTbl ¢ 60bWUMM AAHHBIMUW. OTO CTAHET OT/IMYHOW
BO3MOXHOCTbHO OLIEHNTL UCMOMb30BaHNE 3TUX CUCTEM, UTOOLI BMOCNEACTBIM
paspaboTaTh CBOI COBCTBEHHYIO. Bnarofapst aToMmy 6yayT JOCTUTHYTbI LIENW
nporpamMmbl Mo NoAroToBKe NPOhECCMOHaNbHbIX, BCECTOPOHHE Pa3BUTbIX

N aBTOPUTETHbIX MHXXEHEPOB.




CTpykTypa u copepxanue |19 tec’,

bnarogapsi aToMy YHUBEpPCUTETCKOMY
KypCy Bbl OTKpOeTe [/1 cebs
LLIMPOKUI CMNEKTP BOBMOXXHOCTEN [J15
pa3paboTKM COBCTBEHHOM CUCTEMBI"



tech 20 | CTpyKTypa v cofep)xaHue

MOJJ,y.ﬂb 1. ApXVITeKTypr N CNCTEMbI C UHTEHCUBHbBIM
NCMNOJIb3OBaAHNEM AaHHbIX

1.1.  HedyHKumoHanbHble TpeboBaHKsA. OCHOBHblE MPUHLMMbLI MPUMEHEHNS 6ONBLLUMX AaHHbBIX
1.1.1.  HagexHocTb
1.1.2.  ApanTmBHOCTb
1.1.3.  06cnyxnBaemMocTb
MogenvpoBsaHue faHHbIX
1.2.1.  PensgumoHHas moaenb
1.2.2.  [okymeHTanbHaa Moaesnb
1.2.3.  Mopgenb ceTeBbIx AaHHbIX
basbl AaHHbIX. YIpaBieHne XpaHeHeM 1 MOUCKOM [AaHHbIX
1.3.1.  XsW-nHAEKCbI
1.3.2.  CTpyKTyprpOBaHHOE XpaHeHWe XKypHanoB
1.3.3. B-pepeso
dopmaTbl KOAMPOBAHMA AaHHbBIX
1.41.  ®opmarbl, cneumdunyHble A1 KOHKPETHOIO A3blKa
1.4.2.  CTaHOapTM3MpoBaHHble hopmaTbl
1.4.3.  ®opmaTbl ABOMYHOIO KOAMPOBAHWSA
1.4.4.  MexXnpouecCHbI NMOTOK JaHHbIX
Pennvkauma
1.51.  Uenu pennukaumn
1.5.2.  Mopgenn pennvkaumm
1.5.3.  Tpobnembl ¢ pennukaumeit
PacnpefaeneHHble TpaH3aKLmm
1.6.1.  TpaHsakums
1.6.2.  [lpoToKonbl AN pacnpefesieHHbIX TpaH3aKLUMN.
1.6.3.  Cepuwanusauuns TpaH3aKLui




CTpykTypa n cogepxxaHue | 21

CekunoHnpoBaHue

1.7.1.  ®opMbl pa3geneHns

1.7.2.  Bsanmomenctame BTOPUYHOrO MHAEKCA U Pa3feneHns
1.7.3. TepebanaHcupoBKa pasaenos

O6paboTka faHHbIX offline

1.8.1. TakeTHas 06paboTka

1.8.2.  PacnpepneneHHble hainoBble CUCTEMDI

1.8.3.  MapReduce

06paboTKa [laHHbIX B pEXMME peasibHOro BpEMEHM

1.9.1.  Buabl 6pOKEPOB COOBLLEHNI

1.9.2.  TpencTaBneHne 6a3 AaHHbIX B BUAE NOTOKOB [JaHHbIX
1.9.3. 06paboTka NOTOKOB fjaHHbIX

. [NpakTnyeckoe npumMeHeHve B 6rsHece

1.10.1. TlocnegoBaTeNbHOCTb B YTEHMM
1.10.2. KoMnneKcHbIM Noaxod K AaHHbIM
1.10.3. Macwrabvpyemas pacnpefeneHHas cuctema

braronaps aTou nporpamMme Bbl JOCTUTHETE
BCEX CBOMX MPOGECCUOHANbHBIX U JINYHbIX
Liesiest B 0671aCTH, MoJib3YHLLENCS 60bLLNM
MeXyHapOAHbIM CrIPOCOM”




05
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.
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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

YHVUBEPCUTETCKMI KypC B 06NACTN apXMTEKTYP 1 CUCTEM C MHTEHCUBHbBIM

MCNOJIb30BaHNEM [JaHHbIX B HAYKe O JaHHbIX rapaHTUpyeT, MOMUMO CaMOro CTPOroro
1 COBPEMEHHOI0 06YYeHUs, NoNyYeHre ANMIOMa O MPOXOXKAEHUN YHUBEPCUTETCKOMO
Kypca, BblgaBaemMoro TECH TexHONorn4yeckm yHMBepPCUTETOM.
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YcneLwHo 3aBepLunTe aTy nporpamMmy

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

1 6YMaXKHOM BOJTIOKUTOM”
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[laHHbI YHUBEPCUTETCKUI KypC B 06/1aCTN apXUTEKTYP U CUCTEM C MHTEHCUBHBIM
UCMOJIb30BaHMEM AaHHbIX B HayKe 0 AaHHbIX COAEPXMUT CamMyto MOJTHYHO U1
COBPEMEHHYO NMPOorpaMMy Ha pbiHKe.

[ocne NpoxoXAeHWA aTTecTaLm CTYAEHT NONYYUT MO NOYTE* C NOATBEPXKAEHNEM
MOJTyYEHNS COOTBETCTBYIOLLMIA AUMIIOM O NMPOXOXAEHUM YHUBEPCUTETCKOro Kypca,
BblAaHHbIM TECH TexHonormyeckum yHMBEPCUTETOM.

[Onnnom, BblaaHHbIM TECH TexHonormyecKum yHMBepCcUTETOM, NMOATBEPXKAAET
KBanMbnKaLmIo, MONYYEHHYHO Ha KypCe, 1 COOTBETCTBYET TPe6OBaHMSAM, 06bIYHO
npeabsaBAsaemMbIM 6MpXKaMu TPYAA, KOHKYPCHbIMIW SK3aMeHaMu U KOMUTETaMM MO
OLieHKe Kapbepbl.

[vnnom: YHMBepCUTETCKMIA Kypc B 061aCTU apXUTEKTYP U CUCTEM C UHTEHCUBHbBIM
MCMONIb30BaHMEM AaHHbIX B HayKe O JaHHbIX
dopmaT: oHnawH

[pOAOIHKUTENBHOCTL: 6 Hepenb

[]
TEXHOJTOrNYECKMiA
» yHUBEpcuTET

HacToawwit

aunnom

CBUAETENbCTBYET O TOM, YTO

I-H/T-xa - - —_, C JOKYMEHTOM, y1J0CTOBEPSIOLMNIA INYHOCTb. - —
Oceown(a) 1 ycrnelwHo npolen(na) akkpeauTaLuto nporpamMmmbl

YHUBEPCUTETCKUN KYPC
B 06nacTu

ApPXUTEKTYp U cMCTeM C UHTEHCUBHbIM UCNOJIb30BaHUEM [laHHbIX B HayKe 0 AaHHbIX

JaHHbIi AUNAOM crieynanu3npoBaHHOM NPOrpaMMbl, MPUCYX/AaeMblit YHUBEPCUTETOM,
cooTBeTcTBYeT 150 yue6HbIM yacam, ¢ AaToil Hayana AA/MM/TTTT U AaTON OKOHYaHUs A4/MM/TTTT.

TECH siBNSeTCA YaCTHBLIM BbICIUINM YYeGHbIM 3aBefjeHneM, MPU3HaHHbIM MUHUCTEPCTBOM
HapoAHoro o6pasosanns Mekcuku ¢ 28 nioHs 2018 roga.

17 nions 2020 1.

I-p Tere Guevara Navarro
PexTop

unique TECH code: AFWOR23S techtitute com/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.



]
TEXHOJIOMMYECKUN
» YHMBEpcUTeT

YHUBEPCUTETCKUIA KYpC

APXUTEKTYPbI N CUCTEMDI C
MHTEHCMBHbBIM UCMOMb30BaAHMEM
NaHHbIX B HAYKe O AaHHbIX

» dopmart: oHnaiH

» poAOMKUTENBHOCTL: 6 Heaenb

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

» 9K3aMeHbl: OHNalH



YHUBEPCUTETCKUN KYpC

APXNTEKTYPbI M CUCTEMbI C
MHTEHCUBHbIM NCMOMb30BaHNEM
NAHHbIX B HAaYKe O JaHHbIX

tecn

TEXHOJIOMMYECKNIA
YHUBEPCUTET



