HUay

ﬂHﬂeKC npaKTMKyM X @MCDM KAPTA MPOIPAMMDbl OHJAH-MATUCTPATYPA

Cneuyuanuct no pabore
C AaHHbIMU U NnpuMeHeHuto N
Data-uH)xeHep

2ropa 120 3a4€THbIX eguHUL,

NPEOAOIDKUTENIbHOCTDL NPOrpaMmMmbl

1 ceMecTp - [porpammmpoBaHue Ha Python
- [lpegnogrotoska 1 aHanM3 JaHHbIX

« MawwuHHoe oby4eHue C yuntenem

« Ba3bl paHHbIX M 93bIK SQL

- Bl n MmeTogbl BU3yanmsaumm gaHHbIX

- CneumanbHble pa3genbl TEOPUN BEPOSTHOCTEN

- CneumanbHble pa3gesnbl MaTeMaTUYECKOU CTaTUCTUKN
- A/B-TectnpoBaHue

2 cemMecTp + ANropuTtMbl U CTPYKTYPbI AaHHbIX
- AHanus busHec-MeTPUK 1 NPOoABUHYTbIN SQL

« lMpakTnyeckas busHec-aHanUTUKa

- BBepgeHue B cMcTeMHbIN aHann3

- OnepauunoHHble cuctemMbl cemencTBa Unix

« YyebOHasa npakTunKa

+ HaBbIKM KOMMYHUKALMWN N MPeacTaBneHns AaHHbIX

3 ceMecTp - PaboTa c AaHHbIMU B XpaHUNuLLEe
- ABTOMAaTU3aUMs NOArOTOBKM OAHHbIX

« MpUHUMNBI NPOBEPKU KaYeCcTBa BXOAHbIX AaHHbIX

- AHanuTmnyeckme 6a3bl JAHHbIX U XPaHUNULLA

- [loTokoBas 06paboTka AaHHbIX U UX XPaHEHWE B 03epe
- ObBnayHble TEXHONOMM N MPOEKTHbBIN NPAKTUKYM

- YyebHas npakTmkKa

- [nmbkumne metogonornm

OcHoBbI paboThI
C JAaHHbIMU

N3yueHmne
Data Engineering

Yrny6néHHbin
Data Engineering

4 CeMeCTp  [1lpon3BoacTBeHHas NpakTmMKa (HayhlHO'MCCﬂe,D,OBaTEJ'IbCKaFl pa60Ta)
- [lpegannnomMHas npakTuka

MoaroToska k BKP « BbinonHeHue 1 3aWwuTa BbiNyCKHOM KBAaNnUPUKaLMOHHOM paboTbl



N 1cemecTp

MporpammMmmnpoBaHue HayunTecb nporpammupoBatb Ha Python, M3y4nTe OCHOBHbIE CTPYKTYPbl
Ha Python D,aHHin(, NPUHLMMbI OOl'I 1N 06paboTky ncktoveHnn. Nonméere, kak NncaTb

YUCTbIN N 3GPEKTUBHDBIN KOA, PaboTaTb C bnubnmnorekamm gns aHanmsa
MNDOU [AaHHbIX. Pa3bepéTtech B OCHOBaX TECTUPOBAHUS M MUHCTPYMEHTaxX KOHTPONS
513.e. BEPCUN.

[Mprmepbl NPOEKTOB

Co3paguTe nporpamMmmy 4ns pernctpaumm u oTcneXxXmBaHms NpoayKTos
B XONOAWNBbHUKE, a TaKXe peanunsyeTe KIaCCUYEeCKYIo Urpy «3MenKar
Ha Python.

NHCTPpYMEHTbI

Git, GitHub, VS Code, Flake8, Pytest, bash, venv.

MNpeanoaroroska v aHanus HayuunTtech ounwaTb JaHHbIe OT BbIOPOCOB, MPONyCKOB 1 Ay6n1MKaToB,
a Takyke Npeobpa3oBbIBaTh Pa3Hble GoOpMaThl AaHHbIX.
[aHHbIX peobp p dop il
MpaKkTUKyM [MprMepbl NPOeKTOB
6 [MpoaHannsnpyeTe AaHHble O KNneHTax baHKa 1 onpeaennTe, Kakme
3. €. noKasaTesim BNUSIOT Ha X KPeANTOCNOCOOHOCTb.
NHCTpYMEHTHI
Python, Pandas.
MalunHHoe obyyeHue MNMo3HakomuTech ¢ bubnmoTtekon scikit-learn n uMKNOM co3gaHna Mmogenm
C yunTtenem MaLUMHHOro oby4yeHus. Y3HaeTe, Kak NoaroToBUTh AaHHbIe /19 MALLMHHOIO
obyueHuns n npoeepuTb paboTy mogenn. OcBomnTe NUHENHbIE N HENMHENHbIE
MU mMopgenn. Hayuntecsh peluaTtb 3agaum perpeccumn u knaccmoukaumm. OcsomTte
33.e. HOBblE METPUKN KayeCTBa MOAeNn 1 noaxodbl ona nx ynydwenus. Nayunte
OCHOBbI IMHENHOM anrebpbi.
[MprMepbl NPOeKTOB
Pa3paboTaete Mmogenb MalLIMHHOIO 00y4YeHUs, KOTopas MNOMOXET BnagenbLUam
MOI0YHOU pepMbl NPUHUMATL 3GDEKTUBHBIE PELLEHUS.
NHCTPYMEHTHI
Scikit-learn, SVM, kNN, NumPy.
ba3bl JaHHbIX U A3bIK SQL Pa36epéTer, YTO Takoe 6a3a JaHHbIX, U Hay4unTeEChb NNCaTb C/1I0XKHbIE 3arpoChl
MUDU K Hel. [NonMMETe, Kak cumTaThb KtoyeBble busHec-MeTpukn Yepes SQL-3anpochl
N noakntoyaTbcs K 6asam gaHHbIX 13 Python.
53.e.

MpuMepbl MPOEKTOB

HanuweTte pag 3anpocoB pa3HoM CNOXHOCTU K 6a3e JaHHbIX, B KOTOPOM
XPaHUTCSA MHPOPMaLMA O BEHUYPHbBIX MHBECTOPAX, CTapTanax U MUHBECTULLMAX
B HMX. C nomolupto Python n SQL nogkntoumntech k 6a3e aaHHbIX, NocYnTaeTe
N BU3yanm3npyeTe KtouYeBble METPUKU CEPBUC-CUCTEMbI BOMNPOCOB 1 OTBETOB
O NPOrpPaMMmMpPOBaAHNN.

NHCTpPYMEHTbI
SQL, PostgreSQL.

CTP.2/8



Blun MeToAbl Bu3yanansauumn MNo3HakomMUTECh C NPUHLMMNAMM BU3HEC-aHANMUTUKM N Hay4YUTeCh NpeBpaLLaTh
[aHHble B LieHHble bu3Hec-pelueHns. OcBouTe MeToapbl cbopa, 06paboTKm

N BU3yanu3aumm gaHHbIX. VI3yumTe oCHOBHblE METPUKIN, MOKa3aTenm
[MpakTnkym 3pdeKTUBHOCTU 1 cnocobbl X MHTepnpeTauun. bygeTe pabotaTb

33 e. C MHCTPYMeHTamu BI, cTpouTb Aawbopabl M aBTOMaTU3MPOBaTb OTYETHOCTD.

AAHHbIX

MpuMepbl MPOEKTOB

Co3pagute MHTEPAKTUBHbBIN gawbopa, 418 aHanm3a NpogaXk U KIIMEHTCKOro
noseneHus. Cobepéte gaHHble 13 6a3bl, NOArOTOBUTE UX A1 aHanmM3a

N BU3yanusmpyeTe KitoueBble MeTPUKN. HacTponTe aBToMaTnveckoe
oOHOBNEHME OTYETA U CO3daamnTe yaobHbIN nHTepdenc ¢ gawwbopaom B Bl-
cucteme. lNpoaHanm3anpyeTe TpeHabl, BbiISBUTE aHOManun n cbopmumpyerte
pekomMeHgaummn onia busHeca.

NHCTPpYMEHTbI
Datalens, Superset.

CneumaanHe pa3genbl [Mo3HakOMUTECH C OCHOBaMUM TEOPUN BEPOSTHOCTEN N X MPUMEHEHNEM
B aHanm3e AaHHbIX. VI3yumnTe 3aKoHbl pacnpeaeneHuns CinyvanHbiX BeTMYMH,
METO/bl OLEHKUN BEPOSITHOCTEN M OCHOBHbIE TeopeMsbl. HayumTteck paboTaTb
MNDN C ONCKPETHbIMU N HEMpPepPbIBHbIMU pacnpeneneHnamm, BblvHnUCnAaTb
33.e. MaTeMaTnyecKoe OXUaaHue, AUCnepcuio n kosapunaumto. Pasbepétech
B MeToAax 6banecoBCKOro aHann3a, 3akoHax DoNbLINX YMcen 1 LLeHTPanbHOM
npenenbHon TeopemMe.

TeopuKn BepoATHOCTEMN

[MprMepbl NPOeKToB

Cmopenunpyete cucteMy nNpeackasaHusa Cnpoca C y4eToM HeonpenaeneéHHOCTI.
Pa3paboTaeTe BEPOATHOCTHYO MOAEb, OLIEHNBAIOLLYIO CMPOC Ha TOBApbI

C YYETOM CE30HHOCTU U CNy4vanHbIX $akTopoB. [1poBeaeTe aHanm3
NCTOPUYECKUX AaHHbIX, NMOCTPOUTE pacnpeneneHns BEpPOSTHOCTEN,
npuMeHuTe metodpl MoHTe-Kapno ans nporHo3mpoBaHMs U OLIEHUTE
AoBepuTenbHble MHTepBanbl. Busyanusnpyete pe3ynbTaThbl U CAENaeTe
BbIBOAbl O CTAOMNBHOCTN MOAENW.

NHCTpYMEHTbI
Python, NumPy, SciPy, Statsmodels, Matplotlib, Seaborn.

CneumaanHe pa3genbl [Mo3HakoMUTECH C OCHOBaMM MaTeMaTUYeCKOM CTaTUCTUKN N MeTOL4aMU
NpoBepKU rmnoTtes. Hayuntecb paboTaTb C OCHOBHLIMW pPacrnpeaeneHnsamm,

MaTeMaTU4eCcKom CTaTUCTUKN
paccunTbiBaTbh JOBEPUTETIbHbIE MHTEPBAJIblI N aHATN3NPOBATb ANCMNEPCULO.

MNON OcBoviTe MeTOAbl OLIEHKM NapaMeTPOB 1 MPOBEPKM CTaTUCTUHECKMX

33. e, 3aBMcuMMocTel. Pa3bepéTech B koYeBbIX MOAXOAAX K aHaNN3Y AaHHbIX,
Hay4MTeChb MPUMEHSTb UX B 3a4a4aX MaLUMHHOIO OBYYeHUS N NHXEHePUM
LaHHbIX.

[MprMepbl NPOeKToB

[MpoBenéTe CTaTUCTUYECKMNA aHann3 GaKTOPOB, BIUSIOLMX Ha YCNEBAEMOCTb
ctyneHToB. Cobepéte n obpaboTaeTe AaHHbIE O CTYAEHTaX, UX 3aHATUSX,
OLleHKaXx M BHelHMnX dakTopax. MiccnegyeTte OCHOBHbIE CTaTUCTUYECKMe
3akoHOMepHocCTU, NpuMeHnTe ANOVA, perpeCcCMOoHHbIN aHanns n TecTbl
rMnoTe3 419 BbIIBNEHMS 3HaUMMbIX GakTOpoB. PaccunTaeTe goBepuUTenbHble
NHTEpPBasibl N NPOBEPUTE MMNOTE3Y O BAUAHMN YUYEBHbIX NPUBbLIYEK

Ha uToroeble pe3ynbTatbl. OdopmmTe BbIBOADI B BUAE aHATMTUYECKOrO OTUETA
C BU3yann3auusmm.

NHCTpPYMEHTBI
Python, NumPy, SciPy, Statsmodels, Matplotlib, Seaborn.
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A/B-TecTnpoBaHue
MNODU
33.e.

l 2 cemecTp

HayuuTtecb rotoBuTb U NnpoBognTh A/B-TecTtnpoaHue. PazbepéTecs,

Kak HaTn 6anaHc Mexkay nony4YeHmMem NonesHbiX pe3ynbTaToB

N 3aTpavYeHHbIMU pecypcaMu. Y3HaeTe, Kak KOPPEKTHO ncnonb3oBatb A/B-
TeCTUPOBaHWE NPW NPUHATUN PELLEHUIA.

[MprMepbl NPOeKToB

MpoBenéTte A/B-TecTMpoBaHmMe HOBOIO NPOAYyKTa B ayaMocepBuCe.

Bo3bMéTe Ha cebsa ponb aHaNNTMKa NPUNIOXEHUS A NPOCYLUVNBAHUS
ayanokHur. OnpegenvTe LeneByto ayauToputo A1 NpoaBUKEHNA HOBOW
NOANMUCKU Ha OETCKME ayANOKHUTN N CMPOEKTUPYETE SKCMEPUMEHT.
PaccumTaete knto4yeBble METPUKU, BblibepeTe onTMasbHbI 0OObEM BbIOOPKMN

N OLEHUTE CTAaTUCTUYECKYIO 3HAYMMOCTb pe3ynbTaToB. [1poBeaéTe aHanus
AaHHbIX, chopMUpPYeTe NOPTPET NONb30BaTeNS M 0O0CHYeTe BU3HEC-peLLeHMe
Ha ocHoBe A/B-TecTa.

NHCTpPYMEHTBI
Python, NumPy, SciPy, Statsmodels, Matplotlib, Seaborn.

AnropuTMbl U CTPYKTYpPBbI
AaHHbIX

[MpakTnkym

/3.e.

AHanus busHec-MeTpuK
n npoaBuHyTbIN SQL
[MpakTUKym

53.e.

[Mo3HaKoMUTECH C MPUHLMNAMN NPUMEHEHNS aTTOPUTMOB 4715 PeLleHmns
Pa3NnYHbIX 3a4a4. Hayuntecb HaxoguTb 1 peanmn3oBbiBaTb afibTEPHATUBHbIE
cnocobbl peLleHuns, oLeHnBaTb UX 3PPeKTUBHOCTbL. Pa3bepéTech B KOYEBbIX
CTPYKTYpPaX AaHHbIX 1 OCBOUTE X NPUMEHEHUE A1 ONTUMANbHOIO peLleHmns
KOHKPETHbIX 3a4av.

[Mpunmepbl NpoekToB

Pa3zpaboTaeTe NOMCKOBYIO CUCTEMY )19 TEKCTOBbIX JOKYMEHTOB.

Co3pgaguTte NOUCKOBbLIN anfOPUTM, KOTOPbIN MHAEKCUPYET TEKCTOBbIE dhasibl
N NO3BONSET ObICTPO HAXOAMUTb HYXKHbIE AOKYMEHTbI MO K/TII0YEBbLIM C/IOBAM.
PeanunsyeTte oCHOBHbIE CTPYKTYPbI AaHHbIX (X3W-Tabnuubl, gepesbs, rpadbl)
ANA XpaHeHUa nHaekcoB. ONTMMKU3npyeTe NOUCK C MOMOLLbIO NPEPUKCHbIX
nepesbeB (Trie) nnm obpartHoro nHaekca. OueHnTe NPON3BOANTENBHOCTb
anropuTMa 1 cCpaBHUTE pasnnyHble nogxoabl. OdopmuTte Kop, B BUae
MOAY/IbHOrO NPOEKTa U NPOTEeCTUpPYyeTe ero.

NHCTpYMEHTbI
Python.

[Mo3HaKOMUTECH C KJTtoHEBbIMU BU3HEC-METPUKAMM N HAYUUTECH
aHanM3npoBaTb MX C NomMoLbio SQL. OcBonTe MeToabl PacYE€Ta KOHBEPCUN,
KOrOPTHOrO M PeTEHLUH-aHanmM3a, loHUT-3KOHOMUKIN. Pa3bepéTtech B CNOXHbIX
SQL-3anpocax, Bktovast okoHHble dyHKuuK, CTE, noazanpochl

N arpernpoBaHHbIE BbIYNCIEHUS.

[MprMepbl NPOeKTOB

Co3pagnTe Habop SQL-3anpocos gns pacyéta br3Hec-MeTPUK: KOHBEPCUN,
cpenHero yeka, LTV v peTeHwH-aHann3a.

NHCTPYMEHTbI

MeTtpukun (CTR, Retention n gpyrune) SQL.
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MpakTnueckas usHec-
aHaNUTUKa
[MpakTnkym

33.e.

BBeneHue B cMcTeMHbIN
aHanus

[MpakTUKym

53.e.

OnepaumnoHHble CUCTEMDI
cemencTtBa Unix
MNDI

43, e.

YyebHas npakTmka
MNDU
23.e.

NMo3HaKoMUTECh C OCHOBaMM BU3HEC-aHanM3a 1 NoaxoAamMm K peLLeHuto
Ou3Hec-3aga4y. HayunTech BbIIBNSATb NOTPEOHOCTM 3aUHTEPECOBaHHbIX
CTOPOH, GOPMYNMpPoBaThb TPEOOBAHUA 1 aHaNU3UPOBaTb OU3HEC-NPOLECChI.
OcBouTte MeToabl cbopa 1 06paboTKM AaHHbIX, NMOCTPOEHNA MOAENEN
NPOLLeCCOB U OLIeHKM 3 PeKTUBHOCTU peLleHuin. Pa3bepéTtech

B UHCTPYMEHTaxX B13HeCc-aHaNMUTUKN N HayYnTeCb NPUMEHATb

NX A1 ONTUMU3ALMM BU3HECA U MPUHATUSA CTPATErMYECKNX PELLEHNA.

[Mpunmepbl NpoekToB

MopaboTaeTe C HTEPBLIO C 3aKAa34YMKOM MO BOMNPOCAaM BHYTPEHHEN
normnctukun. NMpoaHanusupyete ASIS, pa3paboTtaete TOBE.
MpoaHanusnpyeTe 1 paspaboTaeTe aBTOMATU3aLMIO MPOLIECCOB.

NHCTPYMEHTbI
Draw.io, UML, BPMN, IDEFO.

MNMo3HaKOMUTECH C MPUHLMMNAMM CUCTEMHOIO NOAX0Aa U Hay4MTECh
aHaNN3UPOBATb CIIOXHbIE CUCTEMbI C TOYKM 3PEHUSA UX CTPYKTYPbI, PYHKLMUN

N B3aMMOOENCTBMS KOMMNOHeHTOB. OCBOUTE METOAbl MOAENMPOBAHNSA CUCTEM,
BbISIBNIEHWNS NX CN1abblX MECT M ONTUMMN3ALMM NPOLIECCOB. Y3HaeTe,

KaK NPOEKTUPOBATb apPXUTEKTYPY CUCTEM, YUNTbIBAS TEXHNYECKUE

N GYHKLMOHanbHble TpeboBaHus. Pa3bepétech B noaxonax K MHTErpaLmm
CUCTEM, YNPaBEHUIO N3MEHEHNSAMU 1 06ECNEYEHUIO NX YCTOMYMBOCTMU.
Hayumtecb NPMMEHSATb CUCTEMHOE MblluSIeHME A5 peweHns busHec-3aaay.

[MprMepbl NPOeKToB

Pa3paboTaeTe apxmnTekTypy cuctemMmbl 06paboTKm AaHHbIX AN NOTMCTUYECKON
KoMnaHuu. NpoaHanm3npyeTte TekyLme bnsHec-npoLEecCh KOMNaHnm

1 BbiiBUTE y3KMe MecTta. CMoagennpyeTe b1sHec-npoLiecc ¢ nomouibio BPMN
n chopmmpyete TpeboBaHUs K cucteme obpaboTku gaHHbIX. Co3paanTte UML-
AuarpamMmbl A5 ONUCaHUS CTPYKTYPbI cucTeMbl. OnunweTe BapuaHTbl
MHTErpauum C BHELLHNMUN CepBUCaMM 1 pa3paboTaeTe KOHLENTYaNbHYO
APXUTEKTYPY OyayLLIEN CUCTEMBI.

NHCTpYMEHTbI
Draw.io, UML, BPMN, IDEFO.

[Mo3HaKoMMTECh C OCHOBaMK ONepaLMOHHbIX CUCTEM ceMencTBa Unix

N NX apXUTEKTYpPon. HayunTtech paboTtaTb C parinoBom cMCTEMON, Npoueccamm
n ynpasneHmem pecypcamm. OcsomnTte 6azoBble KoMaHgbl Shell,
aBTOMaTKU3aLMIO 3a4a4 C NoMoLpto Bash-ckpunToB, a Takxke pa3bepéTtech

B MeXaHM3Max MHOro3aJa4YHoOCTN, CETEBOIrO B3aMMOAENCTBUS

n 6e3onacHoCTU. HayunTtecb HacTpanBaTb OKPYXXEeHME, yNPaBNATb
NoNb30BaTENSAMU U aHaNM3NPOBATb PaboTy CUCTEMBI.

[MprMepbl NPOeKToB
[MocTpounTe Moaenb N CNPOrHO3UpyeTe NMKOBbIE Harpy3Kkuy B TaKCU.

NHCTPYMEHTbI
Bash, Shell scripting, SSH.

MporpaMmma gUCLMNANHBI MTOMOXET YINyOuUTb U MPUMEHNTb Ha NMPaKTUKe
Nony4YeHHble TeopeTnyeckue 3HaHus. Bbl nonyumnTe onbIT paboThbl

C pearnbHbIMU AaHHbIMK OT 3aKa34MKoB. CMOXeTe pa3BUTb HaBbIKA
opraHmM3auum NpoLLecca 1 CaMoCTOATENbHOIO NPUHATUA pelleHnin. CobepéTte
Kecbl 418 NopTdhOMo 1 3aLLMUTUTE CBOI MPOEKT.
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HaBbiku KOMMYHUKaLnUun MNo3HakoMUTECH C TMBKMMM METOLONOT UMM pa3pa60TK|/|, Hay4ynTecCb

OpPraHM30BbIBaTb MPOLIECChl B KOMAHAE M aJanTUPOBaTbCA K USMEHEHUSM.

OcBounTe bB13HeC-KOMMYHMKaLUK, Hay4YnTEeCb MOHMMATb 3aKa34mMKa

[MpakTnkym 1 GopMynnpoBaTh 3aga4n. Pa3oBbETe KPUTUYECKOE MbILLIEHNE, Hay4YUTeCh

33.e. aHaNM3mnpoBaTb MHPOPMaLMIO, aPrYMEHTUPOBATb PELUEHUS N MPABUIIBHO
3cKanmpoBaTb nNpobnembl. OCBOMUTE HaBbIKM NPE3eHTaL KN, HayunTechb
MOHATHO OOBACHATb C/TIOXHbIE UAEN U PaboTaTb C BU3yanu3aumen AaHHbIX.
bynete 3¢ppekTUBHO B3aMMOOeNCTBOBaTb C KOMaHOOM 1 B3HECOM,
pa3bepeTech B OCHOBAX yNpaBneHus NtogbMun U NPOEKTaMM.

nnpencrasjieHna gaHHbIX

[Mpunmepbl NpoekToB

MpoaHanusnpyeTe CcyLecTByoLLme pabo4me npoLeccbl KOMaHAabl, BbIABUTE
y3KMEe MecTa 1 NpeanoxmTe cnocobbl onTumMmnsaummn. Hactpoute cnctemy
ynpaBneHnsa 3agadamMm C Y4ETOM rmbkux Mmetoponormii. NMpoeenérte MHTEPBLIO
C «3aKa34YMKOM» A1 YTOUHEHUS TpeboBaHui. PaspaboTaeTe nnaH ynyylleHus
KOMMYHWKaLIMM B KOMaHOe U NpeacTaBuTe ero B popmate BU3yannsnpoBaHHON
npe3eHTaumn. Hayuntecb aprymMmeHTUpoBaTh peLleHns nepen busHecom

N aHaNM3npPoBaTb X 3GPEeKTUBHOCTD.

NHCTPYMEHTbI

Agile, Scrum, Kanban, ynpaBneHue npoueccamu, BbisBNeHmne TpeboBaHnn,
neperoBopbl, CTPecc-MeHeaYKMEHT, KPUTUYECKOE MblLLIeHUE, Mpe3eHTaums
OAHHbIX, CTOPUTENIVHT, YrpaBfieHne KOMaHOon, MMAEPCTBO.

l 3 cemecTp

Pa6oTa C gaHHbIMU Mo3HaKOMUTECH C OCHOBHbIMU TEXHONIOrUAMU, HEOOXOANMbIMI
N9 CTPOUTENBCTBA XPaHUNULL, AaHHbIX. 3yunTe pa3nnyHbie noaxoapl
K X NMPOEKTMPOBaHMIO U HAay4nTecCh paboTaTb C TPeboBaHNAMM 3aKa34mKa,
[MpakTnkym BblIBMpPas onTUMasbHble peLleHns s KOHKPETHbIX 3aaad. Pa3bepéTtech
33 e, B KOHLEMLWM BUTPUH JaHHbIX, OCBOUTE UX NOCTPOEHME N OOHOBNEHNE.
OBnageete MeTo4aMn NHKPEMEHTANIbHOW 3arpy3ku U TPaH3aKLMOHHOM
00paboTKN. Y3HaeTe, Kak ONTUMU3NPOBATb 3aMnpPOoChl A/18 NOBbILLEHUSA
3P PeKTUBHOCTM PaboTbl C AaHHBIMW.

B XpaHunumwe

[Mpunmepbl NpoekToB

[MocTponTe BUTPUHY C MHKPEMEHTANbHOWM 3arpy3Koun Ans aHannTuku
AyANTOPUN MHTEPHET-MarasunHa. Npmneegete B NOpsaoK Moaesb AaHHbIX
N OCYLLLECTBUTE MU PALIMIO B TEKYLLEM XPaHUIULLE.

NHCTpPYMEHTBI

SQL, PostgreSQL.

ABTOMaTM3auuUs ABTOMaTM3MpyeTe NannnamH paboTbl C JAHHbIMK: HACTPOUTE
aBTOMaTUYECKYIO BbIrPY3KY AaHHbIX N3 MICTOYHMKOB Y OCBOUTE METOAbI

noaroToBK1 AaHHbIX s .
NX PErynsiPHON U MHKPEMEHTaNbHOW 3arpy3ku B 6a3y JaHHbIX.

[MpakTnkym

[Mpunmepbl NpoekToB
33.e.

[MocTpouTe on1g e-commerce nNpoeKTa NanniamH aBToMaTU3nPOBaHHOIO
nony4veHuns, od6paboTkun 1 3arpy3ku gaHHbix (ETL) OT MICTOYHMKOB 00 BUTPUHBI.

NHCTpPYMEHTBI
Python, Airflow, PostgreSQL.
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MpuHUUNbI NpoBepKHn
KayecTBa BXOAHbIX JaHHbIX
[MpakTUKym

33.e.

AHanutnyeckue 6a3bl
[AHHDbIX U XPaHUULWA
[MpakTUKym

43. e

NMoTokoBass 06paboTKka
OAHHBIX N UX XPaHeHne
B 03epe

[MpakTnkym

33.e.

O6na4Hble TexHonorum

W NPOEKTHDbIN NPAKTUKYM
[MpakTuKym

33.e.

YyebHasa npakTuka
MNDOU
7 3.e.

Pa3bepéTe NpUHLMMbI OLIEHKW KaYeCcTBa AaHHbIX M HAaCTPoOUTE Lwarwu,
HeobxoaMMmble /19 NPOBEPKMU.

Mprmepbl NPOEKTOB

Pa3paboTaete mogenb 419 aBTOMaTUYECKOMN CyMMapm3aLm HOBOCTHbIX
cTaTemn.

NHCTPYMEHTbI

PyTorch, Attention, seg2seq.

MocTtpounTte DWH c Hyns Ha pensunonHHon CYB[, n no3HakoMUTech

¢ MongoDB kak ncTouHMKOM AaHHbIX. I3yunTe opraHn3aumnio XxpaHmnmua
B VVertica, ocBomnTe 6a30Bble onepaLnm C JaHHbIMU 1 CO3AaANTE NPOCTOE
XpaHunuLie gaHHbix B Vertica.

[Mpunmepbl NpoekToB

CnpoekTtupyete n peanmnsyete DWH ana ctaptana. Noctponte DWH
0191 BbICOKOHAr py>XeHHOM CUCTEMbI AlaHHbIX C CNonb3oBaHMeM Vertica.
NHCTPpYMEHTbI

PostgreSQL, MongoDB, Vertica, Airflow.

[Mo3HakoMuTecCh C apxutekTypon Data Lake n npuHUmnamm ero HanonHeHus
AAHHBbIMU 13 Pa3NnNYHbIX UICTOYHMKOB. OcBomTe 06paboTKy AaHHbIX B MPP-
cucTemMax M HayumTecb ncnonb3oBatb PySpark v Airflow ons ynpaeneHus
0bpaboTKoM gaHHbIX. Pa3bepéTech B 0COOEHHOCTAX MOTOKOBOW 00paboTKm

M NOCTPOUTE CBOKO CTPUMUHIOBYIO CUCTEMY. B 3aBepLueHne Kypca co3gaguTte
BUTPWHY AaHHbIX C MICNOMb30BaHMEM real-time NoTOKOB.

[MprMepbl NPOeKToB

MocTtpouTe Data Lake gnsa cbopa AaHHbIX O NPOCMOTPAax BUOEO.
ABTOMAaTU3NpPYETE 3arpy3Ky 1 06paboTKy JaHHbIX B HEM. Peannsyerte real-
time 06paboTky gaHHbIX ¢ nomoubto Kafka 1 Spark Streaming,

YTOObI aHANN3UNPOBATb aKTUBHOCTb MOJIb30BaTENEN, BbIABNATb TPEHADI

1 aHOManuu.

NHCTPYMEHTbI
Hadoop, MapReduce, HDFS, Apache Spark (PySpark), Kafka, Spark Streaming.

[Mo3HaKOMUTECH C NPUHLMNAMKM 00MTayYHbIX TEXHONOr M N pa3bepéTtech

B MHPpacTpykType Yandex Cloud. HayunTech passépTbiBaTb DWH, paboTtatb
c Redis n Kafka gnsa xpaHeHus 1 notokoBom 06paboTkm gaHHbIX. OcBoUTe
KOHTenHepu3saumto B Docker, yrnpasneHne Mnkpocepsmncamm

yepe3 Kubernetes n HacTponky cepsucos ¢ Helm. HanunweTte cesov nepsbiv
obna4HbIn cepBuc c PostgreSQL, noarotoBmuTe oOKpy>XeHMUE 1 NTIOrnKY PaboThbl.
Pa3bepéTech B BU3yanm3aumm gaHHbix ¢ Datal.ens n HayunTtecb co3aaBaTb
NHTEPaKTMBHble Jalibopapl. B 3aBeplueHme Kypca NoAroToBUTe
NHPPACTPYKTYPY AN9 XpaHeHUS 1 06paboTKK AaHHbIX B obnake.

[Mpunmepbl NpoekToB
Pa3zpaboTaeTe MHPPACTPYKTYPbI XPaHEHUS 1 00pabOTKM JaHHbIX B 0bnake.

NHCTPYMEHTbI
Anpekc Obnako, Kubernetes, Kubectl, Redis, PostgreSQL.

MporpamMmma gncumnarHbl MTOMOXET YriyouTb U MPUMEHUTb Ha NPaKTUKE
Nony4YeHHble TEOPETUYECKUE 3HAHUA. Bbl nonyymTte onbiT paboTbl

C peasnbHbIMU JaHHbIMK OT 3aKa34mMKoB. CMOXeTe pa3BUTb HABbIKM
OpraHn3aLuMm NPoLEecca M CaMOCTOATENBbHOIO NPUHATUA pelleHnin. CobepéTe
Kencbl Ans nopTdonmo 1 3amTmnTe CBOU NpPOoEKT.
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MMbKue MeTogonormmn Mo3HaKOMUTECH C TMOKMMM METOAONOTNAMU pPa3pPaboTKu, HayumnTecb
MoaKTUKVM OpPraHM30BbIBaTb NPOLLECChI B KOMaHAE M afanTUpPOBaTbCsA K U3SMEHEHUSAM.
P y OcBounTe bB13HeC-KOMMYHMKaLUK, Hay4YnTEeCb MOHMMATb 3aKa34mMKa

33.e. n opmMynmpoBaTh 3aga4mn. PazoBbeTe KPUTUYECKOE MbILLNIEHNE, HAY4YMTECH
aHaNM3mnpoBaTb MHPOPMaLMIO, aPrYMEHTUPOBATb PELUEHUS N MPABUIIBHO
3cKanmpoBaTb nNpobnembl. OCBOMUTE HaBbIKM NPE3eHTaL KN, HayunTechb
MOHATHO OOBACHATb C/TIOXHbIE UAEN U PaboTaTb C BU3yanu3aumen AaHHbIX.
bynete 3¢ppekTUBHO B3aMMOOeNCTBOBaTb C KOMaHOOM 1 B3HECOM,
pa3bepeTech B OCHOBAX yNpaBneHus NtogbMun U NPOEKTaMM.

[Mpunmepbl NpoekToB

MpoaHanusnpyeTe CcyLecTByoLLme pabo4me npoLeccbl KOMaHAabl, BbIABUTE
y3KMEe MecTa 1 NpeanoxmTe cnocobbl onTumMmnsaummn. Hactpoute cnctemy
ynpaBneHnsa 3agadamMm C Y4ETOM rmbkux Mmetoponormii. NMpoeenérte MHTEPBLIO
C «3aKa34YMKOM» A1 YTOUHEHUS TpeboBaHui. PaspaboTaeTe nnaH ynyylleHus
KOMMYHWKaLIMM B KOMaHOe U NpeacTaBuTe ero B popmate BU3yannsnpoBaHHON
npe3eHTaumn. Hayuntecb aprymMmeHTUpoBaTh peLleHns nepen busHecom

N aHaNM3npPoBaTb X 3GPEeKTUBHOCTD.

NHCTpYMEHTHI

Agile, Scrum, Kanban, ynpaBneHue npoueccamu, BbisBNeHmne TpeboBaHnn,
neperoBopbl, CTPecc-MeHeaYKMEHT, KPUTUYECKOE MblLLIeHUE, Mpe3eHTaums
OAHHbIX, CTOPUTENIVHT, YrpaBfieHne KOMaHOon, MMAEPCTBO.

N 4 cemectp

MpousBoacTBeHHada NpaKkTMKa (Hay4yHo-uccnepgoBaTtesnbckas paborta) MpakTukym n MO 22 3. e.
MpeppnnnomMHas NnpakTUkKa [MpakTnkym n MNOU 3 3. e.
BbinonHeHue 1 3awwmTa BbiNyCKHOM KBAaNNPUKALMOHHOM paboThl MNDUN 63.e.
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