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1. Kparkasi XapakTepuCcTHKA TUCHUINIMHBI (MOIYJIs)

Pabouas nporpamma aucuurnHbl (Moayns) «Data Engineering (MuxeHepusi TaHHBIX)»
COCTaBJIEHa B COOTBETCTBUU C (eIepalIbHBIM rOCyIapCTBEHHBIM 00Pa30BaTEIbHBIM CTAHIAPTOM
BeIcIIero oOpa3oBaHusi — wmaructparypa mno cnenuaibHoctn 02.04.01 Marematnka u
KOMIIBIOTEpHbIE Hayku, Npodunb I[IpoaykTOBBI MEHEHKMEHT, YTBEP)KICHHBIA IMPUKA30M
MunucTepcTBa HayKH U BbIciero oopasoanus Poccuiickoit deneparmu Ne 810 ot 23.08.2017
roja.

Nzyuenne mucumrumnbel (Mmoaynsi) «Data  Engineering (MmxeHepusi JTaHHBIX)»
CIOCOOCTBYET CO3JJaHUIO0 HAIC)KHON HH(PpacTpyKTYyphI 11 3)PEKTUBHOTO aHAIHM3a U 00pabOTKH
JAHHBIX, YTO SBJSIETCS KIIOYEBBIM JJIsi TPUHATHS OOOCHOBAHHBIX pEUICHHH B 00JacTh
MPOJAYKTOBOTO MEHEIkMeHTa. OCBOCHHME ITHX TEXHOJOTUH MO3BOJSET YIYULIUTh YIpaBlieHUE
JAHHBIMH U YBEJIMYHUTDH IPOU3BOAUTEIEHOCTh AHATUTUYECKHUX ITPOLIECCOB.

MecTo AUCHMILINHBI (MOYJIs1) B CTPYKTYype 00pa30BaTe/ibHOM NPOrpaMmMbl

Hacrosmas nucunumninnaa (MOAyiib) BKIIOUYEHA B YU€OHBII TUIaH MO TPOrpaMMe MOATOTOBKU
maructparypsl 1o HamparieHuro 02.04.01 MaremaTnka W KOMIBIOTEPHBIC HAayKH, MpOodmib
[TponyKTOBBIIT MEHEIKMEHT BXOJWT B BapUaTUBHYK dacTh bioka 1, dopmupyemyro
y4acTHUKaMU 00pa30BaTeNIbHBIX OTHOIICHUIA.

JucnuminHa (MOaynb) n3ydaercs Ha 2 Kypce B 3 ceMecTpe.

ey n3yyeHust IMCHUIVIMHBI (MOAYJIs1): GOPMUPOBAHKE Y CTYJICHTOB 3HAHUN U HABBIKOB
M0 MPOEKTUPOBAHUIO, TOCTPOCHUIO M O0CITYXKUBaHHIO 3((EKTUBHBIX CUCTEM cOOpa, XpaHEHUs U
00paboTKH OOIBIIUX 0OHEMOB JAHHBIX.

3agayu u3y4yeHust JMCUUILIHHBI (MOAYJIfA):

— ¢opmMupoBaHUEe 3HAHHI OCHOBHBIX KOHIENIMI PabOThl KOPHOPATHBHBIX XPAHMIIUIL]
JAHHBIX;

— ¢opMupoBaHUEe 3HAHUI OCHOBHBIX PACHpPEICIIEHHBIX CHCTEM XpPaHEHHS, CUHTAKCHUC
KOMaH/I, OCHOBHBIE KOMIIOHEHTHI 1 MeTO bl paboThl ¢ HDFS;

— (opMupoBaHUE 3HaHUN OCHOBHBIX KOMIIOHEHTOB M METO/10B paboThl ¢ Apache Spark;

— (opmupoBaHUe 3HaHUM OCHOBHBIX KOMIIOHEHTOB U METOA0B paboThl ¢ Greenplum,;

— (dopmupoBaHue 3HaHUI OCHOBHBIX KOMIIOHEHTOB U METOI0B paboThl ¢ Apache Airflow;

— (¢opMupoBaHUE 3HAHUN 0a30BBIX NPUHIUIIOB ONTHUMH3ALMN M IMPOBEPKU KauecTBa
JAHHBIX;

— (opMupoBaHue 3HaHUI OCHOBHBIX KOHLEMIMI B NMPOEKTUPOBAHMM 0a3 JaHHBIX U
KOPIIOPaTUBHBIX XPAHUJIUIL JaHHBIX;

— (opMupoBaHre 3HaHUI OCHOBHBIX KOHIENUUN W TNPUHIMIIOB TNPOEKTUPOBAHMS
AaBTOMATHU3UPOBAHHBIX TTOTOKOB JIaHHBIX;

— (dopmupoBaHre yMeHHUs perrath 3amadn ¢ ucrnonb3oBanuem HDFS u Hive, Apache
Spark, Greenplum, Apache Airflow;

— (opmMupoBaHre yMeHHs MPOEKTUBPOBATH CXEMY XPaHEHUS JAHHBIX B 0a3aX JaHHBIX U
KOPIOPATUBHBIX XPAHUJIUINAX TaHHBIX:

— (¢opMupOBaHHE YMEHUS IPUMEHATh 0a30BbI€ MPUHIUIIBI ONITUMU3ALINN UCTIOIb3YEMbIX
pECYpCOB;

— (opMupoBaHue yMeHUs MPUMEHSTH Oa30Bble MPUHIUIIBI IPOBEPKU KAUeCTBA JaHHBIX;

— (opMupoBanre yMeHHMS CTPOUTh AaBTOMATHU3MPOBAHHBIE TMOTOKH JIAHHBIX C
ucnonb3oBanuem: HDFS, Apache Spark, Greenplum, Apache Airflow;

— (opMupoBaHre yMeHHMS HACTPOMTb ABTOMATHU3MPOBAHHBI KOHTPOJIb KayecTBa
JAHHBIX;

— (¢opMUpOBaHHE YMEHHS ONTHUMU3HPOBATH KOJIMYECTBO MCIIONB3YEMBIX DPECYPCOB B
ABTOMATU3UPOBAHHBIX IIOTOKAX JTAHHBIX.
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs

Komnerennuu, ¢opmupyembie B pe3ylbTaTe OCBOSHHS IUCHUILIMHBI (MOIYJsS) IpH
IIPOBE/ICHUH Y4EOHBIX 3aHATUH B (hOpMe KOHTAKTHOM paboThl 00yUarOIMXCs € eJarornuecKuMu
paboTHUKaMU YHUBEpCUTETa U B (popMe CaMOCTOSTENEHON PabOThI 00yUYarOIIUXCA .

Komnerenuusi | Conaep:kaHue KOMINeTeHIIHH Nuauxarop IlepeyeHb MJIAHUPYEMBIX
KOMTIETeHIINHT pe3yJbTaToB 00y4eHus 1Mo
JUCHMIIMHE (MOTYJIb)
YK-6. Crioco0eH omnpeaenaTs u YK-6.1. 3HaeT OCHOBHBIE METOJIbI
pean30BbIBATH IPHOPUTETHI CaMOOIICHKH U aHaJH3a CBOeH
COOCTBEHHOM JIEATETHHOCTH U JIeSITEITBHOCTH, a TaKXKe
CHOCO0bI ee MPUHIUITE YIIPABICHHS
COBEpIIECHCTBOBAHUS Ha OCHOBE BpPEMEHEM U TIeTICTIOIaraHust
CaMOOIICHKH YK-6.2 YMeeT cTaBUTh pealnuCTUIHbIE U

JOCTUKHUMBIE 11U, OTPEAETATH
IIPUOPUTETHI B CBOEH
JESITENbHOCTH, a TAKXKE
pa3pabatTbiBaTh U BHEAPSTH
TUTaHBI 110 COBEPILIEHCTBOBAHUIO
CBOUX HaBBIKOB M KOMIIETEHLIUH
Ha OCHOBE MOJIYYEHHOU
CaMOOLIEHKH

YK-6.3 Hmeer npakTHUECKHUIA OTIBIT
MIPUMEHEHHUST METO/IOB
CaMOOIIEHKH B CBOEH
poheCCUOHATBHOMN
JeATeILHOCTH, BKITIOYAst
y4JacTHe B TPEHHHTaX,
CeMHMHapaXx U MPOEeKTax,
HalpaBJICHHBIX Ha Pa3BUTHE
TUYHOU 3 (HEKTUBHOCTH U
npodecCHOHAILHOTO pOCTa

OIIK-2. CriocobeH co3/1aBaTh 1 OIIK-2.1. 3HaeT OCHOBHEIC
HCCIIeZIOBATh HOBBIE MaTeMaTHYeCKUe MOJICIH 1
MaTeMaTHYeCKUe MOJICIH B METO/]IbI, NCTIONb3yEMbIE B
€CTEeCTBEHHBIX HayKax, €CTECTBEHHBIX HayKax, BKIFOYas
COBEpIIEHCTBOBATH CTaTUCTUYECKOE
pa3pabaTbiBaTh KOHIIETIIHH, MOJICTTHPOBAHUE,
TEOPUU U METOJIBI nuddepeHInanbHbIe YpaBHEHNUS

U YUCJICHHBIE METOMBI, a TAKXKe
COBPEMEHHBIE MMOAXOMBI K
HCCIIEIOBAHUIO U aHAIU3Y
JTAHHBIX

OIlK-2.2 YmMmeeT pazpabaTeiBaTh U
a/1anITUPOBATh MATEMaTHUECKHE
MOJIEJIN JAJIsI peLIeHHUs
KOHKPETHBIX MPo0OieM B
€CTECTBEHHBIX HayKax,
MIPOBOJUTDH UX aHAIH3 U
BepudUKaIuio, a TakxKe
HWHTEPIPETHPOBATH MOTYYCHHbIE
pe3ybTaThl B KOHTEKCTE
HAYYHBIX MCCIIe/IOBaHUM

OIlK-2.3 NwmeeT mpakTH4eCKHid OTBIT
CO3JIaHHA U UCCIICAOBAHUS
MaTeMaTHYECKIX MOAEJIeH B
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paMKax Hay4HBIX TPOCKTOB MU
HCCIIEJOBAHNM, BKITFOYAS
y4acTHUEC B ITyOTUKAIUAX,
KOH(EpPEHIUAX WIN
KoJutaboparusx, rae ObuTH
pa3paboTaHbI ¥ alPOOHPOBAHEI
HOBBIC KOHIICTIIIUY U METOJIbI

[K-3.

Crioco0eH pemiath 3a1a4u
podeCCHOHATTEHOM
JIEeSITEIbHOCTH B 00JIacTH
MPOAYKTOBOTO MEHE/PKMEHTA,
(bopMyIIUPOBATh PE3yNITATHI
aHalin3a " BBISABITH
MOCIICICTBUS TIOJTYYCHHBIX
JAHHBIX [T TPUHSITHS
000CHOBaHHBIX PEIICHUN U
OINITUMH3AalIUU IIPOAYKTOB

[K-3.1.

3HaeT MCTObl U MHCTPYMCHTBI
IMPOAYKTOBOT'O MECHCPKMCHTA

IK-3.2.

YMeeT npuMeHsTh
aHaJIMTUYEeCKUE HHCTPYMEHTHI U
TIpoTpaMMHOE 00CCTIICUCHHE TS
00pabOTKH ¥ BU3yaTH3aIiN
JAHHBIX, a TAKXKE
(hopMynHpOBaTh BEIBOABI HA
OCHOBE TMPOBEICHHOTO aHAIHN3a

[IK-3.3.

Nwmeet ombiT paboThl HAZ
PCaJIbHBIMU IPOCKTAMU B
00J1acTH MPOILYKTOBOTO
MEHEDKMEHTA, BKIIF0Yast aHaIN3
I0JIb30BATENILCKOTO MOBEICHUS
1 ONITUMHU3AHIO IIPOJAYKTOB Ha
OCHOBE IOJTYYSHHBIX JaHHBIX

[1K-4.

Crioco6eH myOamaHO
MIPEJICTABJIATh COOCTBECHHBIC U
W3BECTHBIC HAYYHBIC
pe3yIbTaThI

[1K-4.1.

3HaeT OCHOBHbBIC MPUHITUITBI
3¢ (HEeKTUBHOTO MyOJIUIHOTO
BBICTYTUICHUSI, METO/IbI
BU3YyallU3alMU JaHHBIX U
OCHOBHBIE TpeOOBaHHUS K
HAaYYHBIM TIPE3EHTALIUSM,
BKITIOYAsl CTPYKTYpY U
coJiepyKaHue

[K-4.2.

YMeeT 4eTKO U JIOTUYHO
(hopMyJIMPOBaTH CBOU Hay4YHBIS
pe3ybTATHI, ATANTUPYS UX JJIS
Pa3INYHBIX ayJAUTOPHH, & TAKKE
HCIIOJIb30BaTh BU3yaIbHBIE
Cpe/ICTBa JUIsl yIyUIICHHS
BOCHIPHSTHS] HHOpMAIIUH

[K-4.3.

MMeeT NpakTHYECKUNA OIIBIT
Y4aCTHsl B HAYUHBIX
KOH(epeHUUX, CEeMUHapax WIx
JIPYTUX MEPOTIPUATHSIX, Te
YCIIEITHO IIPECTABIII CBOU U
M3BECTHBIE HAyYHbIC
pe3ybTaTHl, MoTy4yasi 00paTHyIo
CBSI3b U B3aUMOJEHCTBYSI C
ayIMTOpUEH
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3. TemaTu4yeckuii mjian

Ne TpynoeMKocTh, akageMHYeCKHE YACHI
m/m HaumeHnoBanue Qunas dopua TKY
AyaurtopHas padora .
pa3aena IMCUHUIIINHBI (Tekyumi
Jlexkiun CeMuHapsbl
(MonyJis) (npakTuec Kontpo | CamocrosiTe/n KOHTPOJIb
Jb Hasi paboTa ycneBaeMoCTH)
KHe
3aHSATHA)
1 OCHOBHBIE KOHIIETIIINH 2 2 14 Jomarirame
3aJlaHusl
2 Pacnipenenénnsie 2 2 14 Jomamraue
XpaHWIUINA 3aJJaHus
3 Pacopenenéntbie 2 2 14 Homaraue
CUCTEMBI BBIYUCIICHUS 3aJlaHusl
4 [IpoexTupoBanue 6a3 4 4 14 Jomamraue
JTAHHBIX 3aJaHus
5 Aptomatuzanus ELT- 2 2 14 JloMarrHaue
MPOIIECCOB 3aJlaHusl
6 KauecTBO maHHBIX 2 2 12 JoMaraue
3aJ]aHue
3auem 4 3ammTa nmpoexTa
Hmoczo: 14 14 4 82
Ob6vem oucyunaunovt (Mooyns) 114
(¢ ak. u.)
O6vem Oucyuniunvt (MOOyan) 3
(6 3au. eo.)
4. Copepxkanue TMCUUILIHHBI (MOXYJIA)
Nen/m | HammeHoBaHue pa3jgesia Conep:xanue JTUCHUIUIHHBI (MOYJIs1) IO TeMaM

AUCHUNJINHBI (MOYJIs1)

1 OCHOBHBIE KOHIIEIIIUHA BBonnas. OcHoBHblE KoOHIEemuu 0a3 manubix, DWH, data lake,
lakehouse

2 Pacrnipenenénnnie Pacnipenenéunnie xpanuuiia HDFS. Konnenuu Hive u MapReduce
XpaHWIUINA

3 Pacnipenenénnelie cuctemsl Beenenue B Apache Spark. OcHoBbl paboTsl ¢ PySpark
BBIYUCIICHUS

4 [IpoexTupoBanue 6a3 baza pmanmnbix  Greenplum. IlpoektupoBanme 0a3bl  JaHHBIX.
JAHHBIX ITpoextuposanne DWH

5 ABtromarusanus ELT- Aptromarmzanus ELT-mpoueccoB B Airflow. ABromarmzanms ELT-
IIPOLIECCOB npouecco Ha Pyspark. Ontumuszanust Beruucnennii Pyspark

6 KavecTBo nanHbIX OCHOBHBIE KOHIICTIIIMH MPOBEPKH KaueCTBa JAaHHBIX. ABTOMATH3AIINS

MPOLECCOB NMPOBEPKHU KauyecTBa JIAHHBIX
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5. YueOHO-MeTOaHYECKOE O0ecIeYeHue

VYHuBepcUTET  pacrojaraeT IOJHBIM  HA0OpOM  JIMIEH3HMOHHOTO M CBOOOJHO
pPacHpoCTPaHsIEMOro IMPOTPAMMHOTO O0ECHEeYeHHs, BKJIIOYAs MPOAYKTHl OTCUYECTBEHHOTO
IIPOU3BOACTBA.

Kaxaplii cTyJeHT B Te4eHHE BCEro Inepuojga OOydYeHHs MOJIydaeT WHAWBUAYaTbHBINA
HEOTPAaHWYEHHBIH  JOCTYH K  DJIEKTPOHHO-OMONMOTEYHOH  CHUCTeME U 3JIEKTPOHHOU
UH()OPMAIIMOHHO-00Pa30BaTENFHON Cpele YHHBEPCUTETa. OJTH CHUCTEMBl IIPEIOCTABISIOT
BO3MOXHOCTH JIOCTYIIa K pecypcamM 3 Jr000i TOUYKH, TJIe eCTh NOJKII0UeHHe K ceT VHTepHer,
KaK Ha TEPPUTOPUHU YHUBEPCUTETA, TAK U 32 €r0 MpeaesaMHy.

CrynentaMm o0ecriedeH yJaJIeHHBIH JOCTYNl K COBPEMEHHBIM MpOo(ecCHOHATBHBIM 0azaM
JAHHBIX U MH(OPMALMOHHBIM CIIPAaBOYHBIM CHCTEMaM.

Ocnosnas numepamypa:

1. Yepusbimues, C. A. OcHOBBI TporpammupoBanus Ha Python : yueOnuk mis By30B / C. A.
UYepHnsliieB. — 2-e U3 ., nepepad. u norn. — Mocksa : M3narensctBo FOpaiit, 2025. — 349 ¢. —
(Beiciiee o6pazoBanme). — ISBN 978-5-534-17139-6. — Tekct : dIeKTpOHHBIA //
O6pasoBarenbHas wiatdopma KOpaiir [caiit]. — URL: https://urait.ru/bcode/567821.

Jlonoanumensnasn numepamypa:

1. T'aunenxo, U. I'. TexHONOTHH B METOBI IPOrPAMMUPOBAHUS : YICOHUK I BY30B / 1.
I'. 'aunenko, ®. ®. Ilanos, /1. FO. demopoB. — 2-¢ u3a., nmepepad. u qomn. — MocKBa :
NznarensctBo FOpaiit, 2025. — 241 ¢. — (Bsicmiee oopazoBanne). — ISBN 978-5-534-18130-2.
— Texct : osnexktponHsli // OOpa3oBatenpHas mnatdopma Hpaiit [caiit]. — URL:
https://urait.ru/bcode/581329.

2. Kazapun, O. B. Hazaexxnocts u 06€301macHOCTh MPOTPaAaMMHOI0 0OECIIEUEHUS : YIEOHUK
st By3oB / O. B. Kazapun, U. b. lllyounckuit. — 2-e¢ u3n. — Mocksa : M3narensctBo HOpaiit,
2025. — 352 c. — (Bwicmiee obOpazoBanme). — ISBN 978-5-534-19386-2. — Tekcr
NeKTpoHHBIH  //  OOpazoBarenbHas  miatgopma  FOpaiir  [caiit]. —  URL:
https://urait.ru/bcode/580669.

6. MartepuajbHO-TeXHHYeCKOe o0ecreyeHne

VYHuBepcuTeT pacrnojaraeT MaTepualbHO-TEXHMYECKON 0a30i, COOTBETCTBYIOILEH
JIeMCTBYIOIMM MTPOTHBOIIOKAPHBIM MPaBUJIaM U HOPMaM U 00ecleuBaroIeil MpoBeieHHe BCeX
BUJIOB JIUCUMIUIMHAPHOW W MEXIUCUUIUIMHAPHON TIOATOTOBKH, MPAKTHYECKOW U Hay4dHO-
UCCIIEI0BATEIbCKON PaboT 00ydaromuxcs, NpeayCMOTPEHHBIX YU€OHBIM IIJIaHOM.

[TomenieHus1, KOTOpBIE MPEACTABISAIOT COO0H yueOHbIE ayIUTOPUH [Tl IPOBEACHUS 3aHATHI
JEKIIMOHHOTO THUMA, 3aHATUH CEeMMHAapCKOro (IpakTUYeCKOro) THIA, TPYNIOBBIX U
VMHAUBUAYaAJIbHBIX KOHCYJIbTALIMN, TEKYIIIETO KOHTPOJISI U MPOMEKYTOUHON aTTECTAalllH, a TaKkKe
MOMEIIEHUS Il CAMOCTOATENBbHOM pabOThl U MOMEIIEHUS I XpaHEHHUs U MPO(UIAKTUYECKOTO
obcimykuBaHusl yaeOHOTO 000pynoBaHus. [TomMereHns: yKOMIUIEKTOBaHbI CIICMAT3UPOBAHHON
MeOenbl0 U TEXHUYECKHMMHU CPEICTBAMH OOYUYEHHsI, CIyXKAIlUMH JUIs TPEACTaBICHUS y4eOHOH
uH(popMalu 60JbIION ayIUTOPUH.

N3yuenne qUCUUIUIMHBI (MOAYIA) 00eCTIeYMBaeTCsl B y4eOHBIX ayIUTOPHX, OCHAIICHHBIX:

—CTOJIaMH U CTYJIbSIMH;

— KOMIIBFOTEPHOM TEXHUKOW;

— CHeUaIM3UPOBAaHHBIM 000pY/I0BaHUEM, BKIIOUAsl IEMOHCTPAIIMIOHHOE 000PYIOBaHHUE.

[TomerieHus 4711 CaMOCTOSATENBHOM paboThI 00yJaroIuXcs, B TOM YUCIIE TPUCTIOCOOTICHHBIE
JUISL MCTIONBb30BaHMsI MHBAJUIAMH M JIMLIAMU C OTPAHMYEHHBIMU BO3MOXXHOCTSMH 3J0POBBS,
OCHAIIIEHBl KOMIIBIOTEPHON TEXHUKOM C BO3MOXKHOCTBIO MOAKIIOYEHHS K ceTu «MHTepHeT» M
o0ecriedeHreM JocTyna K B DJJEKTPOHHYIO HH(DOpPMalMOHHO-00pa30BaTENbHYIO Cpeay
YHusepcurera.
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https://urait.ru/bcode/567821
https://urait.ru/bcode/581329
https://urait.ru/bcode/580669

OO0yyarmumMcsl TPeaoCTaBIsSeTCs JOCTyn (B TOM 4HCIE YAAJICHHBIH) K pecypcam
UH(POPMALIMOHHO-TEIIEKOMMYHHUKAIIMOHHON ceTH «HTepHeT», 3JeKTPOHHBIM pecypcaM (B TOM
YHCIIe JJCKTPOHHBIM OHOIMOTEYHBIM CHCTEMaM, COBPEMEHHBIM MPOQECCHOHAIBHBIM 0a3aM

JAHHBIX 1 UH(OPMAIIMOHHBIM CIIPABOYHBIM CUCTEMaM):

Ne HanmeHoBaHue mopTaja Ccbuika
(u3nanms, Kypca, 10KyMeHTa)
1. | Hayunas snektponHas 6ubmauoreka elibrary.ru https://elibrary.ru/defaultx.asp
oubimoTexa
2. | basa mannbix s IT-cienuanucToB https://habr.com
3. | basa nannbix ScienceDirect https://www.sciencedirect.com
4. | OdunmansHbli caiT MUHUCTEPCTBA HAYKH U https://minobrnauki.gov.ru/

BBICIIIEro oOpa3oBanus Poccutickoit denepariu

5. | ®enepanbubiii mopran «Poccuiickoe odpazosanue” | https://www.edu.ru/

6. | Uadopmarmonnas cuctema "Eannoe okno qoctyna | http://window.edu.ru/

K 00pa3oBaTeNsHBIM pecypcam”

7. Enunas xosieknus mudpoBeIx 00pa3oBaTeIbHBIX http://school-collection.edu.ru/

pecypcos

8. | ®enepanbHblii IEHTP HHOOPMAITHOHHO - http://fcior.edu.ru/

00pa3oBaTesbHBIX PECYPCOB

[lepeyensr WHDOPMAIMOHHBIX TEXHOJOTHH, WCIOIB3YEMBIX TIPH

OCYIIECTBIICHUU

00pa3oBaTeILHOTO MPOoIiecca MO AUCIHMILIMHE (MOAYII0), B TOM YHCIIE KOMIUICKT JTMIIEH3HOHHOTO
MPOrPaMMHOTO  OOCCIICUeHUs, COBPEMEHHBIE TMpodeccnoHalbHbIe  0a3bl  JTAaHHBIX

I/IH(1)OpMaI_II/IOHHBIe CIIPAaBOYHBIC CUCTCMBbI:

u

Server)

HaumenoBanmne 110 IIpoussoacreo JInuen3nonnoe / cB060HO
pacnpocTpaHsieMoe
OnepanyoHHbIe CHCTEMBbI:
Microsoft Imagine (Windows Client, | 3apy6exHoe JIMILEH3UOHHOE

Bpay3zepsbI:
SIupexc.bpaysep OTEYECTBEHHOE CBOOO/THO pacipoCTpaHsIeMoe
Google Chrome 3apy0exHOoe CBOOOJIHO pacrpocTpaHsIeMoe

OducHble NpUIOKEHNA:

Microsoft Imagine (Visio, OneNote) | 3apybextoe JIMIEH3HOHHOE
TeXstudio 3apyOekHOe CBOOOIHO pacIpocTpaHsieMoe
Adobe Acrobat Reader 3apy0esKHOe CBOOOJIHO pacrpocTpaHsIeMoe

HpOFpaMMHOC odecrneuyenue IJIS IJTAHUPOBAHUS U YI€TAa BPEMCHU:

Toggle app | sapyGesxnoe | cBOGOIHO pacmpocTpaHseMoe
Cucrembl ynpasJieHUsl IPOEKTAMM:

Microsoft Imagine (Project) | sapyGeskHoe | nuuensuonHoe
Cucremsbl ynpapieHusi 0a3aMH JaHHbIX:

Microsoft Imagine (SQL Server) | sapyGesxHoe | muuensmonHoe
Cucrembl pe3epBHOro konuponanmns (backup):

Acronis Backup Advanced for 3apyOexHoe JIMLIEH3UOHHOE
HyperV

CnpaBo4HO-TIPABOBBIE CHCTEMBI:

Koncynsranrllitoc: cripaBo4HO- OTEYECTBEHHOE JIMLEH3UOHHOE
IpaBoBasi CUCTEMA

Cpencrpa aHTMBMPYCHOM 3aILMTHI:

Kaspersky Endpoint Security mst OTEYECTBEHHOE JIMIEH3HOHHOE
ousneca Cranmaptabiii Russian

Edition
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https://elibrary.ru/defaultx.asp
https://habr.com/
https://www.sciencedirect.com/
https://minobrnauki.gov.ru/
https://www.edu.ru/
http://window.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/

Cpensl pa3padoTKu:

Visual Studio Code 3apy0exHOe CcBOOOJTHO PACIIPOCTPAHIEMOE
Bash (Unix shell) 3apy0exHOe CcBOOOJTHO PACIIPOCTPAHIEMOE
Anaconda 3apyOekHOE CBOOOHO pacIpOCTpaHsIEeMOe
Robotic Operating System 3apy0exKHOe cBOOOJTHO PACTIPOCTPAHIEMOE
CopelliaSim 3apyOexHOe CBOOOJIHO pacrpocTpaHsIeMoe
Google Colaboratory 3apy0exHOe CcBOOOJTHO PACIIPOCTPAHIEMOE
ITakeThbl MPOrPaMMHBIX CPEICTB U OMOJTHOTEK:

AutoPsy 3apyOeKHOE CBOOOHO pacIpOCTpaHsIEMOe
Interactive Disassembler (IDA) 3apyOexHoe cBOOOJTHO pacIpOCTpaHsIeMOe
Cucrembl ynpanJjeHusi oudanorpaguyeckoii uHpopmanmeii:

Zotero | 3apyOekHOe | CBOOOJTHO pacIpocTpaHsIeMoe
CepBHCHI H CTYKOBI:

Bind 3apyOekHOE CBOOOIHO pacIpOCTpaHsIEeMOe
Docker 3apyOekHOE CBOOOHO pacIpOCTpaHsIeMOe

7. Metoan4yecKue v OlleHOYHbIe MATEPHAJIbI
MeToauyeckue yKazaHus sl 00y4alOUIUXCS 10 OCBOEHUIO TUCHHILIMHBI (MOYJIs1)

B npornecce nzyduenus qucuuminael (Mmoayis) «Data Engineering (MHxeHepust JaHHBIX )» B
pamMKax TEKYIIEero KOHTPOJIS YCIEBAEMOCTH HCIIONB3YIOTCS TaKWe BHIBI yU4eOHOW pabOThI, Kak
JICKIIMH, CEMHHAPBI, IOMAITHUE 33JJaHHs, TIPOCKT, a TAK)KE PA3JINYHBIC BHUJII CAMOCTOSATEIBHOM
paboTel OOy4aromuxcs MO 3aJaHUI0 TIPENojaBaTels, HalpaBlICHHbIC HA PA3BUTHE HABBIKOB
npoeCCUOHATILHON JICKCHKH, 3aKpPEIUICHHE MPAaKTUYECKUX MPO(ECCHOHAIBHBIX KOMIICTCHIIHIA,
MOONIPEHNE NHUIIUATHB.

Jlekyuss —  CUCTEMAaTH4YeCKOEe, IIOCJIEIOBAaTEIbHOEC, MOHOJIOTUYECKOE  HM3II0KECHUE
IpernoaaBaTenaeM y4eOHOro MaTepHana, Kak IpaBmuilo, TEOPETHYECKOTO XapaKTepa.

B mpouecce nexuuii peKOMEHAYETCS BECTH KOHCIIEKT JIEKLHH: KPaTKO U CXEMaTUYHO
¢uKcHpoBaTh OCHOBHBIE WJIE€U, BBIBOJBI M OOOOIIEHMS JIEKIMH; BBIIEISITH BaXKHbIE MBICIH,
KJIIOYEBbIE CJIOBa U TepMUHBL. Heo0X0onMMo OTMETUTh BONPOCHI WM MaTepuanbl, KOTOpHIE
BBI3BIBAIOT 3aTPY/IHEHHUSI, U MOIBITATHCS HAUTU OTBETHI B PEKOMEHJIOBAHHOMW nuTeparype. Ecinu
pa3oOpaThCsi B MaTepuane He YAaercs, cleAyeT chOpMyIHpoOBaTh BOINPOC U 3a1aTh €ro
IIpenoaaBaTesio Ha KOHCYJIbTALUK WM BO BPEMsI CEMUHAPCKOTO (ITPAKTUYECKOI0) 3aHATHSI.

Homawmnee 3a0anue — Habop 3a/1a4 O TEMaM HeJIENH.

[lpu pabore Ham JOMAIIHUMH 33/JaHUSMH BaXHO BHUMATEIbHO O3HAKOMHUTBCS C
TpeOOBaHUSAMHU U CPOKaMH BBINOJHEHMs. PexomMeHayeTcs pa30ouBaTh 3a7aHus Ha 3Tambl, YTOOBI
n30eKaTh MEPerpy3Kd W JIydille yCBOUTH Marepuai. lcroib30BaTh pa3iUYHbIE MCTOYHUKH
uH(OpMalKy, BKJIIOYasi yueOHUKH U OHJIaWH-PeCcypchl, Ui 0osee Iiy00oKoro NOHUMaHUsS TEMBI.

Yuacmue 6 cemunape (npaxmuueckom sanamuu) — akTUBHasI paboTa CTy/IEHTa Ha CEMUHApE,
€ro OTBEThI Ha BOMPOCHI MPENOAABATENS U YHaCTHE B JUCKYCCHUHU.

Jlis ycnemHoro yyacTusi B CEMMHApe CTYJAEHTaM PEKOMEHIYeTCs 3apaHee 03HaKOMUTHCS C
TEMOU OOCYXKICHHs, MPOYUTATh HEOOXOIMMbIE MAaTepPUAIbl U TMOATOTOBUTH BOIPOCHL. BaxHO
aKTHBHO CITYIIaTh U BOBJIEKATHCS B IUCKYCCHIO, BHICKA3bIBasi CBOM MHEHUS U apTYMEHTUPYS UX.
[Ipu oTBeTax Ha BOMPOCHI MPEMOJABATENS CTOUT OBITH YBEPEHHBIM, YETKUM U JIOTUYHBIM,
OTMUPAasICh HA M3YYEHHBIN MaTeprall. Takke MOJE3HO MOACPKUBATH TUATIOT ¢ OJHOKYPCHUKAMHU,
9TOOBI 000TaTUTH OOCYXKICHHUE U PACITUPUTH CBOU 3HAHMUSI.

IIpoexm — wuccrnenoBarenbckas paboTa MO JUCHUIUIMHE (MOMAYJI0) M TMPE3CHTALUS
pE3yJIBTaTOB.
Jlnsg ycnemHol NOArOTOBKM K MPOEKTY: YETKO ONpPENeNIUTe LEeAH M 33Jayd MpOeKTa,
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pacrpenenuTe posd U OOA3aHHOCTH MEXJY YYaCTHUKaMH, a TaKXe YCTAaHOBUTE CPOKH
BBITTOJIHEHUS KX /101 4acTH paboThl. PeryssipHo mpoBoauTe BCTpeun It 00CYXKIEHUS Iporpecca
Y PELICHMS BO3HUKAIOIIMX BOIIPOCOB.

Camocmosmenvnaa paboma — paboTa CTyICHTOB, HAIpaBICHHAs Ha YIIIYOJECHHOE
U3yUYEHHE OTICIIbHBIX TEM M BOIPOCOB YUCOHOM JUCIUTUTMHBI (MOIYIIS).

B nporiecce camocTosTeNbHOM pabOThI CTYICHTHI B3aUMOJICHCTBYIOT C PEKOMEHTOBAHHBIMHU
MaTepHralaMH NP MUHUMAIILHOM YYaCTHHU MPEToiaBaTelis. 3a/1auul CTyICHTa BKIIOYAIOT paboTy
C KOHCIIEKTaMH JIeKIIui (00paboTKa TeKcTa), IOBTOPHOE N3YUCHHE YUCOHBIX MAaTePUAIIOB TIIAHOB
U TE3MCOB OTBETOB, U3YUCHHUE JIOMOJHUTEIBHBIX TEM, BBIIIOJHEHUE YI€OHO-UCCIIEIOBATEILCKUX
3aJJaHUN U IPYTOE.

CucreMa olleHMBAHHS Pe3yJIbTATOB 00yUYeHHUsI M0 TUCHHILIHHE (MOLYJIIO)

Kputepun nosyuyeHusi ypoBHsi M OlleHUBaHUA COPMHUPOBAHHOCTH KOMIIETEHUMH MO
mucuuniaune (moayaw) «Data Engineering (MuskeHepus TaHHBIX)»

OrneHuBaHUE YPOBHS Y4YEOHBIX JTOCTHIKEHHH OOYYaIOIIUXCS IO JUCIUTLIIMHE (MOI{yJHO)
OCYIIIECTBIISIETCS B BUE TEKYIIET0 KOHTPOJISl yCIIEBAEMOCTH U IMTPOMEXKYTOUYHOM aTTeCTaIUH.

IMpomMe:kyTouHasi aTTecTamMsl IO JUCIHUIUIMHE (MOJYJIIO) OCYIIECTBISIETCS B (opme
3auema, IPU STOM IIPOBOAUTCS OI[CHKA KOMIETEHUIUH, CPOPMUPOBAHHBIX MO TUCIUILINHE.

Jnsi ouleHMBAHUS TEKYIIETO KOHTPOJS YCIEBAEMOCTH M IMPOMEXKYTOYHOM aTTeCTaluu
UCIIONIB3YETCS IeCATUOAIUIbHAS IIKaja OLEHUBAHUS, KOTOpas COOTHOCHUTCS C TPaJAWLMOHHON
MATUOATIILHON IKAJIOHN CIEAYIOUUM 00pa3oM:

JecaTubannbuas IlarudannbHas Ounenka 3a OO0mas xapakTepucTHKA pe3yJibTaTa
OILICHKA OIIeHKAa 3aver 00y4YeHHs MO AUCHHILTHHE (MOTYJIIO)

10 OTtnuyaHO 3auTeHo CTyoeHT TOJIHOCTBIO BIIAJCET 3HAHHSIMU,

9 OTIIMYHO 3ayTeHo HU3JI0KCHHBIMU B pa60qel71 mnporpamMme, Hu

8 OTIHYHO 3auTeHo rTyOOKO OCMBICIISIET JAMCUMIUIMHY (MOIYIIB).

On CaMOCTOSATEIHLHO " JIOTHYECKH
MOCJIC/IOBATEIbHO OTBEYACT HA BCE BOMPOCHI,
aKIIEHTUPYS BHUMaHHE Ha Haubosee BaXKHOM.
Ymeer aHAJTM3UPOBATH, CpaBHHUBATH,
KJIACCU(UIMPOBATD, 000011aTh,
KOHKPETHU3HPOBaTh M  CHCTEMAaTH3HPOBAThH
I/I3y‘IeHHI)II\/'I Marcpuall, BBIACIIAA KIIOYCBbBIC
MOMCECHTHBI u yCTaHaBJIMBas MPpUIUHHO-
ClIe/ICTBEHHbIE CBs3d. YeTko (opMmyaupyer
OTBETHI, YBEPEHHO HHTEPIPETUPYET
pe3yabTaThI aHAJTN30B u JPYTUX
UCCJIC/IOBAHUI, a TaKKe peIIaeT CIO0KHbBIC
3amaun. CTYJEHT XOPOIIO 3HAKOM C METOIaMH
HCCIIeIOBAHNS, HEOOXOTUMBIMH JUTS
HpaKTH‘IeCKOfI JCATCIBHOCTH, u YMEET
CBA3BIBATH TEOPETUICCKUE ACTICKTHI
JUCHUTUTAHBL  (MOAYJI) € MPAKTUYCCKUMH

3a/la4aMH.
7 Xoporio 3auTeHo CrygeHnT o0OmamaeT 3HAHUSIMH TpEaMeETa
6 Xopomo 3a4yTeHo MOYTH B TIOJHOM o00OBeMe  paboueit

ImporpaMmMbel 1 CaMOCTOATCIIBHO, JIOTUYECKH
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JlecaTnboanabHas
OIleHKA

IIaTnéananLuasn
OILICHKA

Onenka 3a
3a4yerT

OO0mast xapakTepucTHKA pe3yJibTaTa
00y4YeHHs 1O JUCHUILTHHE (MOIYJIIO)

MOCJIEe0BAaTEIbHO M BCECTOPOHHE OTBEYAET
Ha BCE BOMPOCHI, aKIEHTUPYS] BHUMaHUE Ha
HauOosee 3HAYMMBIX MOMeHTax. OH ymeeT
aHAJIM3UPOBATH, CpaBHMBATB,
KJIacCU(pUIMPOBATH, 00001maTh,
KOHKPETH3UPOBaTh W CHCTEMAaTH3UPOBATh
W3yYCHHBIH  MaTepuall, BBIICHSAS  €ro
KIIOYCBBIC  aCMEeKTBl WM yCTaHABJIMBAS
MPUYUHHO-CIICJICTBCHHBIC CBSI3H.
®dopMynmupyeT CBOM OTBETHI, YBEPCHHO
WHTEPIPETUPYET pPe3yJbTaThl aHAIHU30B H
JIPYTUX WCCIEJOBAaHUM, a TakkKe perraeT
CJIOKXHBIC CUTYAalMOHHBIC 3aJaydu. CTyI[eHT
XOPOIIIO 3HAKOM C METOJaMH UCCIIeIOBAaHUS,
HEOOXOIUMBIMH JUTS MPAKTUICCKOU
JACATCIIBHOCTH, u yYMEET CBA3bIBATH
TEOPETUYECKUE  aCMEKThl  MpeaMera ¢
MPAaKTUYCCKUMH 33]JauaMH.

Y 10BIETBOPUTENBHO

3auTeHo

Y 10BIETBOPUTENBHO

3auTeHo

CryneHT oOyianaeT 0a30BBIMU 3HAHHSIMH 10
JUCUHUIUIHE (MOJYJI0), HO HCIBITHIBACT
TPYIHOCTH MPH CAMOCTOSTEIBHBIX OTBETAX U
HCIIONb3yeT HETOYHBIE (OPMYTUPOBKH. B
XO/lle OTBETOB OH JIOMYCKAeT OIIMOKH,
Kacarouecss CyTd  BompocoB. CTyIeHT
CIOCOOEH pelIaTh TOJBKO CaMble IMPOCTHIC
3a/a4d M BJIQJECT JIMIIb MHHHUMAJIbHBIM
HabOpPOM METOJI0B MCCIICIOBAHMSI.

He cnan

He 3aureno

He cnan

He 3aureno

He cnan

He 3aureno

CrymeHT He oBiazen  00s3aTeIbHBIM
MHUHUMYMOM 3HAaHHHA TIO TIpeIMETy W He
MOET OTBETHUTh Ha BOMPOCHI, JAXKE ECIH
MPENoIaBaTeNb  3aJa€T  JIOMOJHHUTEIHHBIC
HABOJAIINE BOIIPOCHL.

JucnumimHa  (MOZYIb)

CIIETYIOIIIM 00pa3oM:

«Data Engineering (MHxeHepust aHHBIX)»

AKTHBHOCTH

Bec

Onucanmne

Homamraue 3amanus | 80% | B xone aucuurummab (Mo yns) OyIeT MPEeaIoKEHO S5 JOMAaITHUX 33/ IaHUH,
KOTOpBIC SBJISIOTCS 3TAallaMu eJMHOTO TipoekTa. Kaxaas qoMantssis
pabora orneauBaeTcs Mo 10-0aysHO#M mKare

3amuTa mpoeKTa

20% | 3ammmTa npoekTa oreHuBaercs o 10-0auibHOM IIKaie

®dopmyaa pacuéTa UTOroBOli oleHKH Mo AucnumiInne (Moayiw) «Data Engineering
(Unzxkenepust 1anubIX)»: «0,8 x cpemnee 3a momanraue 3aganus + 0,2 X 3ammrTa IpoeKTay.
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Tekylnii KOHTPOJIb yCIEBAEMOCTH 00YYAIOLIUXCS M0 JUCIUTLINHE (MOTYJII0)
IIpumepHbIe JoOMAaLIHUE 3aJaHUS

Jomaminee 3axanue no reme «Padora ¢ Hive»

YcranoButh coennuenue ¢ Hive.

[IpocMOTpeTh CIUCOK UMEIOIIUXCS 0a3.

Coznath cBoto 0a3y Hive TBOIl JIOTHH U NMEPEKIIOUUTHCS Ha HEE.

N3yuuts cxemy JSON u u3Bneus HHPOPMAIIUIO O COCTABE U TUIAX JAaHHBIX.

Co3znarp TabauIly — NpUEMHHK ISl KCXOAHBIX JTaHHBIX O JocTaBkax JSON.

Cosznath TabnuIy JaHHBIX O ocTaBkax B popmare CSV s yaoOCcTBa MOCISIYIONIETO

aHaJM3a.

Coznath TabauIy — MpUEMHUK JTsl HCXOHBIX JTAHHBIX O MoKymkax JSON.

8. Co3parp Tabnuily JaHHBIX O OKYMKax B ¢oopmare CSV i ynobcTBa mociieyromero
aHaamn3a.

9. Coenunuts ¢ nomoisio 3arnpoca HQL monydyenHsie B 1. 6 ¥ 1. 8 TaOIUIIBI U BHIYUCITUTH
CJIEYIOIIE METPUKH:

o KOJHMYECTBO 3aKa30B;

KOJIMYECTBO JIOCTABOK;

KOJIMUECTBO JIOCTABJICHHBIX €IMHUII TOBAPA;

o0mIyr0 cymMmmy 3aKa3oB (mmose cost item).

ook wdE

~

o O O

B pesynbrare BRIOTHEHHS ATOH 3a/1a4K MBI TIOJYYHIIM TaHHBIE B IJIOCKOM BHJE B Hive.
1. VYcranosu coeauuenue ¢ Hive.

HapaMeTpLI MNOAKIOYCHHUA: YKAXKU aIp€C XOCTa, IIOPT, UM ITOJIB30BATCIIA U I1apOJIb.

Coznaém Kypcop (00beKT, KOTOPBIH MO3BOISET BRIMOIHATE SQL-3ampockl U yIipaBisTh
pe3yJIbTaTaMu).

Jomamnee 3axanne no treme «OcHoBbl padothl ¢ PySpark»
3agauya 1. Co3panue u HacTpoiika ceccum spark

Coznaii ceccuro spark B koutype Hadoop, no6aBuB napametp ceccuu executor.memory = 2Gb
(config("spark.executor.memory", "2g")).

3anauya 2 (5 6as10B). UTeHHe M 3anUCh

[TpounTaii u3 karanora /tmp/delivery data sample/ nsa JSON-daiina (ogun daiin ¢
JAHHBIMU O MOKYIIKaX, BTOPOI (pailyl ¢ JaHHBIMU O IOCTaBKaX) ¢ MaKCUMaJIbHON AAaTOH 3arpy3Ku
B TaOnMyHOM npeacraBienuu. [loacrass Ha3BaHue Qaiina BMecto filename.

3anaya 3 (5 6aus0oB). IIlpeoOpazoBanue 1aHHBIX B spark

1. Co3znaii BpemenHsle npeactasineHus purchases u deliveries.

Ucnonp3yit .createOrReplaceTempView.

2. Coenunu o0a mpeacTaBieHus 10 Kimouy ¢ nomouisio PySpark DataFrame APL

Wcnons3yit .join.

3. INocuMTait KOIMYECTBO 3aMUCEN pe3ybTaTa COeIMHEHHUS.

4. CoenuHM 00a TpeICTaBICHUS 110 KoYy ¢ oMol SparkSQL.

Hcnons3yit spark.sql.

5. IlocuuTail KOMIMYECTBO 3aMKcel pe3yabTaTa COEIMHEHUS U YOeIUCh, UYTO OHO COBIAJAeT
C IIYHKTOM 3.
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Jomamnee 3ananue no reme «lIpoexkrupoanne DWH»

3anaua 1 (3 6a/u1a). BeiieuTh CyIIHOCTH B JAHHBIX
Co3znaii ceccuro Spark (Bocmosib3yiicsi KOJIOM IO CO3AaHUI0 ceccun Spark u3
MPEABIIYIIEr0 JOMAIIHETO 3a/IaHus).
Co3znail BpeMeHHOE MPEeACTaBICHUE Ha/l JAHHBIMHU O IMMOKYITKaX.
BriBenu 10 cTpok JaHHBIX, HCIIONB3YA .show.
BriBenu CIMCOK CTOJIOIOB € MOMOIILI0 MeToAa .columns.
Co3znail BpeMeHHOE MpeCTaBIeHUE HaJl JAHHBIMU O JIOCTaBKax.
BreiBenu 10 cTpok JaHHBIX, UCTIOJIB3YS .Show.
BriBeu CIMCOK CTOIOIOB ¢ TOMOIILIO METOA .columns.

3anaya 2 (2 6aus1a). HapucoBath 1uarpaMmmy JaHHbIX

Hapucyit quarpaMmy moay4eHHBIX CYIIHOCTEH ¢ aTpuOyTaMu, yKaKd TUIIBI JaHHBIX
(MpUMEpHBIE) U CBS3H MEXKy TaOIUIIaMU T10 KITI0UYaM.

3anauya 3 (4 6a1a). Co3aaTh CJ10M CIPABOYHUKOB U (PaKTOB

Hanwmm 3anpoc Spark SQL u BeiOepu yHUKaIbHBIE 3HAYCHHUS aTPUOYTOB ISl BCEX
CYILIHOCTEH.

3agauya 4 (1 6a1). CkonMpoBaTh MOJTy4YeHHbIe TA0JMIbI CIPABOYHUKOB U (aKTOB B
GP

YcranoBu coenunenne ¢ Greenplum. Ckonupyii co3iaHHble 1aTa@peiiMbl B TAOIUIIBI
Greenplum,

IIpumepHoe 3a1aHNe IS IPOEKTA

3amanmue 1. PazButne ETL Ha 0a3e Airflow

8 BAJIJIOB

* M3Y4WJI ChIpBIE IaHHBIE O MOKYIKaX, HOCTYMAIOMIUX Yepe3 MPUIIOKEHHE;

* npeoOpa3oBall JaHHbIE O MOKYIIKaX U JOCTaBKax B YAOOHBIN /Ui XpaHeHus popMmar;

* CIIPOEKTUPOBAJI CJION XPAaHWJIUINA JaHHBIX U BBITOJIHII HOPMAJIU3AIHIO;

* aBTOMATH3HMPOBAJ E€XKEIHEBHYIO 3arpy3Ky, NMpeoOpa3oBaHHE W JIOCTABKY JaHHBIX /O
XpaHWINIIA.

Koineram u3 KoMaHAbl aHATUTUKOB TIOHPABUJICS PE3yJbTAT, U OHU OOPaTHIIUCH K TeOe C
HOBOM 3aJa4eil.

B ncxomHBIX JaHHBIX NOSBUIACH HHPOPMAIHS O TAPKCTOPaX, KOTOPHIE HCIIOIB3YIOTCS JIIS
OBICTPO TOCTaBKU 3aKa30B MOKyMaTensiM. Pa3paboTunku mperocTaBisioT 3Ty UH(OpMAIHMIO B
Buae (aiiinoB B popmare JSON, mocTynaroumx €XeJHEBHO B MANKy C UCXOAHBIMU JTAHHBIMU.
@aiin TaHHBIX COAEPXKUT CBEICHUS O HOMEpE CKJIaJa, aapece CKIaaa M 3aKka3aX, COOpaHHBIX Ha
3TOM CKJIaJIe.

AHQJINTUKA XOTST CBOEBPEMEHHO IMOJIyyaTh 3T JaHHblE M (OPMHPOBATH BUTPHUHY C
uHpOpManrei 0 TOM, KaKoe KOJMYECTBO TOBapa M Ha KaKyl0 CyMMY OBLTO OTIPYKEHO KaXKIbIM
JTApPKCTOPOM Ha KaXKIbli J1€Hb.

Jist peanu3anuu 3TOH 3aa4M U3y4YH HOBBIC JaHHBIC, T00aBb X B MOJEIH JaHHBIX, YKa3aB
CBSI3U, M aBTOMaTU3UPYH cieayrolue exenHeBHbIe maru B Airflow:

* mpeoOpazoBanue HOBOTO Gaiina manabix U3 popmarta JSON B Parquet;

* BBITPY3KY HOBOH TaONuUIIBl JaHHBIX B XpaHwuiie Greenplum;

* popMHUpOBaHUE BUTPUHBI 110 JapKCTOpaM B oTAenbHOM Tabaume Greenplum.

Burpuna pomkHa conepxaThb CIEIYIOUIME MOJS C arperupoBaHHON HHQoOpMarumei o
3aKazax:

* aTa;

* HANMECHOBAHHE JAPKCTOPA;
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* KOJIMYECTBO 3aKa30B, KOTOPbIE OBLIN BBHIMOJIHEHBI C TIOMOIIBIO 3TOT0 JapKCTOpa Ha 3Ty
JaTy;

* KOJIMYECTBO LITYK TOBAapOB B 3aKa3aX, KOTOpbIe ObUIM BBHIIOJHEHBI C IOMOIIBIO ITOTO
JapKCTOpa Ha ATy JAaTy;

* o011ast CcyMMa 3aKa3oB, KOTOpPbIE ObUIH BBIMOJHEHBI C TOMOUIBIO 3TOTO AAPKCTOpa Ha 3Ty
Jary.

Kpurepum oueHuBanus

1. JlaaHBIE O JapKCTOpax H00ABICHBI B TUarpaMMy MOJICTH TaHHbIX — | Gai.

2. PeanuzoBaHo mpeoOpa3oBaHre UCXOAHBIX JaHHBIX O AapKCTOopax B BUAE KoAa Ha Python

¢ ucronb3oBanueMm Spark — 2 Gaa.

3. JlanHbIC 0 AapKCTOpax momMemieHsl B Tadmuiy Greenplum — 1 6asr.

4. ChopmupoBaHa BUTpHHA ¢ HHPOPMAIIUEH O JApKCTOPax B BUAC OTACTHHON TaOIUIIBI

Greenplum — 0,3 6aia 3a Kaka0€ 1MoJjie B BATPUHE, MAaKCUMyM 1,5 Oasia.

5. Illaru Bctpoens! B maru AirFlow U BBIMONHSIFOTCS €XKEIHEBHO MO pacmucaHuio — 2,5
Oasna.

3aganue 2. [Ipe3eHTanus pe3yabTaTOB

2 BAJUJTIA

* Pacckaxxu o nipojiesiaHHOM paboTe Ha Kypce 10 MaTepuaiaM JOMAIIHUX 33IaHui, a TaKKe
He 3a0y/1b BKJIFOUUTD B CBO# JOKJIa]] TAPKCTOPBI U3 MPEAbIIYIIErO 3a1aHHs.

e Cpemaii cnmaiiipl pptx W TOATOTOBH BHjeo 3ammrthl mpoekra (OBS/Loom/etc.) co
CKPUHKACTOM CJIAiiIOB U YCTHBIM OOBSICHEHHEM Ha 5—7 MHUHYT.

* [Ipe3eHTanusi A0JDKHA TPEACTABIATh U3 ceOsl LENbHOE M IOJHOE OMMCAHHE IMPOCKTa,
KOTOPOE ThI CMOXEIIIb UCII0JIb30BATh B CBOEM MOPTHOIHO.

Kpurepun onenuBanus

1. Ilpe3enTanus coaepx ut 00s3aTeNbHYy0 nHpopMaIu — MakcumyM 0,8 Oaria.

O6s3aTenbHast UHGOpManus:

* Ha KaKOM IPOEKTEe MOTpeOOoBaIoch yuyactue aara-uHxenepa — 0,1 6anna;

* Kakue 3a7a4u ObUIH MTOCTaBJICHBI Nepe nata-urxxkenepom — 0,1 6anna;

* KaK MOCTYyMaJli JaHHbIE, POpPMAT UCXOTHBIX JaHHBIX, €0 OCOOEHHOCTH U HETOCTATKU —

0,1 6ayna;

* Kakue CIIOM JaHHBIX Thl CIIPOCKTHPOBAN Ui peaTu3allid TMOTOKOB JIaHHBIX (100aBb
omnucaHue CI0éB, BKItouUas (opMmarbl (aiiioB, OMMCAHWE WHCTPYMEHTOB IMpeoOpa3oBaHUS U
croco6oB xpaHeHus AaHHbIX) — (0,2 Oanna;

* cO3/1aHHas TOOOM cXeMy MOJIeNId JaHHBIX Ha ciaiine — 0,1 6anna;

* OMMCaHME U CXeMa 3aBUCHUMOCTEN peann3oBaHHbIX naros Airflow — 0,1 6amna;

* BBIBOJI O JIOCTUTHYTHIX pe3ynbraTtax — 0,1 6amna.

2. TlpemoctaBieHo BUAEO 3alIUTHI TpoekTa — 1,2 Gamnna.

3aganus 1J19 NPOMEKYTOYHOM aTTECTAIMH MO TUCHHUILJIHHE (MOIYJIIO0)

Ne 3aganue OtBer Kommnerennus
n/n
1. | JIast JOCTIDKEHMS TIOCTABICHHBIX TIEPE]] BAMU Data Warehouse/ VK-6
esei, BaM HeoOxoanmMo pa3sepHyTs DWH. Data WareHouse/
data warehouse/
DWH - 6a3a gaHHBIX, 0OeceynBaromas DataWareHouse/
XpaHeHue OoJbIINX 00bEMOB JaHHBIX (KaK DataWarehouse/
MPaBUIIO, COTHU TepabalT) U UX 00paboTKy
AQHAJTMTUYECKUMH 3aIIPOCAMH.

DNEeKTPOHHBIA JOKYMEHT



Kak pacmmdpossiBaetcss DWH?

PacmmpoBka cogepuT 2 C10Ba, HAITHCAHHBIX
JIATUHUILICH.

2. | Hanmmute ab0peBuatypy (JTaTHHCKUMHA OLAP /olap OIIK-2
OykBam#) IPOQUISI HATPY3KH MO3BOJISIOLIETO
OIIEPATHUBHO IMOIY4aTh B CTPYKTYPHPOBAaHHOM
BHUJIE OTIPENIeNEHHBII cpe3 U3 OONBIIOro MacCHBa
JaHHBIX JUIS X MOCIeAyronero ananusa. Kak
MPABHJIO €TO IIPOTHBOIIOCTABIICHUEM SIBIISICTCS

OLTP.
3. | Hamumure HazBaHue 0a3bl JaHHBIX Greenplum /Green plum I1K-3
(maTuHUIIEH), KOTOpPas ONpPEACISIETCS /greenplum /green plum

CIIeTYFOIINM 00pa3oM:

MPP Shared Nothing-knacrep, cocTosiuii u3
Oonbmioro uncna 6a3 naHabix PostgreSQL,
(YHKIMOHUPYIOIUX Ha OONBIIOM YUCIIe
cepBepoB. PaboTy kiacTepa KOOpAUHHUPYET
crienuanbHbIN sK3eMIusip PostgreSQL —
Master. MacTep-3k3eMIuLsip paboTaet Ha
BBIJICTICHHOM XOCT€, KOTOPBII Ha3bIBACTCS
MacTep-XocT.

4. | Kak pacumpoBsiBaeTcst ab0peBuarypa 2 / BTopo#i / Bapuant 2/ I1K-4
mpotecca ETL mpu 06paboTke naHHBIX? BapuaHT Ne2 / Ne2

BapuanTsl oTBeTa:

1. Export, Transfer, Load
2. Extract, Transform, Load
3. Extract, Transfer, Land

B oTBeTe yKkaku MOPSIKOBBIH HOMEp BapHUaHTa
oTBeTa ogHOU 1udpoii (1, 2 umu 3)

DNEeKTPOHHBIA JOKYMEHT
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